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HAPO/Ibl BCEX CTPAH MHUPA 3EMJIH,
OB BE/THHAUTECH!

CBET BEJINKHX 3HAHHH HCXOJUT
C BOCTOKA 3EMJIN!

CB0OOTHOE WHTEPBBIO-TIPOIOKEHUE OT 3aMEeCTUTENs
MHOIIAHETHOTO DKCHEAUITMOHHOTO Kopiyca Oonactu
reHepas-kanuraHa CaBdk.
Heobxooumocms  eviocusanust  8celli  UMEIOWIENCS.  MACChL
Mbvicasiezo Hacneouss 3emau, umeem nod coboli OCHOBAHUSL



K CO30aHUNO HOBOU CUCTNEMAMUKY (BUBUKO-MANEMAINUUECKO20
obecneuerusi.

T'enepan-xanuman Jxcneduyuonnozo Kopnyca Obnacmu,

Cysak.

03.05.2019

OnucaresibHOE HAYAJIO MPUCYTCTBUSI HEpa3pelIUMbIX Mate-
MaTUYECKUX 33/a4 TEeKylIel COBPEMEHHOCTH HAy4YHOM 3eMiin
(KOpPOTKOE MPEIUCIOBUE).

3ajaum ThIcsIYeJIeTHs .

3anavu ThICSIYEJeTHsI — CEMb OTKPBITHIX MAaTEMaTUUECKUX
npoOnieM, ornpeeaéHHbIX MaremarnyeckuM HMHCTUTYTOM Kit-
9 B 2000 romy, Kak «8ajcHvle Kaaccuueckue 3aaui, peute-
HUe KOMOPbIX He HALIOEHO 80M yoice 8 meueHue MHOZUX N1em>,
3a peleHre KakJI0W M3 KOTOPBIX, OOCIAHO BO3HATPAXKJICHHE
B 1 muiH nosutapos CIIA. CyiecTByeT uCTopryecKkasi napajijiesib
MEXAY 3a/a4aMU ThICSTYEIETHS U CIMCKOM TpoosieM [uboep-
ta 1900 rona, oka3aBIlIMM CYIIECTBEHHOE BIIUSHUE HA pa3BUTHE
mareMatuku B XX Beke; u3 23 npodnem ['mnpbepra 60bIIMH-
CTBO YK€ pellleHbl, ¥ TOJIbKO OfIHa — rumnote3a Pumana — Boria
B CIIMCOK 3a/1a4 ThICSYEJIETUS.

Ilo cocrosgamo Ha 2019 rox, TONMBEKO OOHA U3 CEMU 3a11ay ThI-
cauenerus (rurnore3a Ilyankape) pemena.

MATEMATHYECKOE OBECIIEYEHUE
HOBEHIIIET'O TEXHOJIOTHYECKOI'O
PA3BBUTHUA 3EMJIN

! MaTepI/Ia.H us3 BI/IKI/IHCIII/II/I - CBO6OIIHOI>1 SHIUKJIONICIUN.



Beenenue.

IlonTeepxneHue.
[Ipenucnosue — Oco3HaHue.
3akJoueHue.

BBE/IEHHUE

[Ipumenenue cmanoapmos MulUAEHUSL YCMOSI8ULE20CS OCO-
3HAHUSL HACMOAUE20 BPEMEHU, CIAHOBUMCS KPAliHe Mpeeodic-
HOUl meHOeHyuell 0ns 00uyez0 MexXHON02UMECKO20 PA3BUMUSL 8Cell
Oobwecmeennoli 3emau. Heymenue cmompemo é 6yoyuiee ceoé
pazeumue, OCHOBAHHO20 HA KPUMEPUSIX COBPEMEHHO20 PA3BUMUS
MaAMEMAMuU4ecKo2o U pu3uU1ecKo2o0 annapama Hay4Hoz2o 0OOCHO-
8aHUSL, NPUBOOUM K 3acmoro 8 yeaom eceli Eounoii Hayxku 3emau.
IIpu smom ynop deaaemcs Ha coz0arue 6cé bonee u donee cosep-
ULEHHDBIX Y2PO3 ON51 8CEll MACCHL CMEULAHHO020 HACENEHUS], C YEAbIO
Macco8020 yruumosiceHus oeticmayrousezo O6veounénnozo Muic-
aumenvrozo [lomenyuana OduecmeeHHol 3emau, omHocsuezo-
cs1 K Hausvicuteli yeHnocmu Eounoeo Hacneouss Hnmennexmy-
anvHozo Pazeumusi, nosmomy camo pazgumue npocmo 00s3aHO
Hauamo pazeueamscs no opyzomy. O6 3mom u HeKOMopwvix Opy-
2UX acnekmax Hoseuluezo obulezo pazeumust 3emau, 20860pUMcst
6 OaHHOIi KHUze.

HNcTopuyeckue JUIHOCTH, yIOMIUHAEMbIE
B JAHHOH KHHUTe



Bernhard Riemann (1826—1866)



Henri Poincare (1854—1912)



William Hodge (1903—1975)

Stephen Arthur Coc



Richard Streit Hamilton



I'pomoB Muxaun JleoHn10BuY

William Thurston (1946 — 2012)



Bcesonon Meitepxoiba (1874—1940)



Albert Speer (1905—1981)
IIO/ITBEPK/IEHUE

Coznanue JaHHOM KHUTH, SIBUJIOCh B CBOEM POJIE PE3Y/IbTaTOM
CBOIHBIX YCUJIMIL, KAK CAaMOTO aBTOPA U PEAAKTOPA JAHHOW KHU-
'Y, TaK ¥ KOJUIEKTHBA POCCUICKOro n3aarenscrsa Ridero.ru, cy-
MEBIIIETO MOHSTH 3aMbICEJT aBTOPA B XyA0KECTBEHHOM ohopmIie-
HUU KHUTHU B MIPSIMOM COOTBETCTBUM C MPUJIaraéMbIMU dJIeMEeH-
TamMu (POTOMPOAYKITUKN. ABTOpP BBIpaKaeT CBOE ITyOOKOe yHo-
BJIETBOPEHUE U OJIar0IapHOCTh KAYeCTBOM M3IaHHON KHUTH, TEM
caMbIM MOATBEP:KJasi MpogheCcCUOHAILHOE MacTepCTBO paOOTHU-
KOB M3/JaTeJIbCTBa, UMEBIIUX MOJTHOE MPUYACTHE K ITPOLIECCY XY-
JI0’KeCTBEHHOTo 0(hOPMIIEHH S 1 IOTIEYaTHOM MOJTOTOBKH, U CJie-
JyIoITel me4aTHo! paboThl IPUHTMACTEPOB.

IIpaBoBas oroBopka



Bce npasa 3amuiiensl. Hukakas 4actp, 971€KTpOHHOW BEPCUA
JAHHOW KHUTH, HE MOXET OBbITh BOCITPOM3BE/ICHA, B KAKOW OBI TO
HU ObLIO (pOpMe, U KaKUMU ObI TO HU OBUIO CPEICTBAMH, BKJTIO-
yas pa3MellieHue B ceT VIHTepHeT U B KOPIIOPaTUBHBIX CETAX,
JUIsl YaCTHOTO W MyOJIMYHOTO TMOSb30BaHUsI, 0€3 MUCHbMEHHOTO
paspelieHns BiIajIeNblia aBTOPCKUX MpaB. © DneKTpoHHAs Bep-
CUs KHUTM NOATOTOBJIEHA U34aTeIbcTBOM Ridero.ru.

B XynoxecTBeHHOM O(OPMIIEHMM JaHHOM KHUTU IIpUMe-
HEHA WJUTIOCTpAIMs, HUCMoib3yeMasi Oe3 JIMIIEH3UHM, C yKa-
3aHMEM aKTUBHOW CCBUIKM Ha WCTOYHUK HWHTEPHET-PECyp-
ca www.look.com.ua., Ttematmka Kocmoc — KapTHHKH,
Nel16843. B odopmiieHur BHYTPEHHUX WLTIOCTPALIM UCHOJb-
30BaHbl (POTOWILTIOCTpAlIMK Oe3 JIMIEH3UM C WHTEPHET-pe-
cypcoB www.look.com.ua., tematuka KocMoc — KapTWHKH,
Ne30818, www.kartinkijane.ru., Ttemaruka Kocmoc — Kap-
TUHKM, Ne43741 u Nel5216, www.wallpaperscraft.ru., Tema-
tuka KocMoc — kapThHKU (TUTaHeTa, KOJIBLIO, aCTEPOUIbI),
(poromiumocTpalss MO JIMLEH3UMM (POTOCTOKOBOM KOMITAHUU
Depositphotos.com, a Takxke «3emyisi B KOCMOCE», aBTOp
@ Antartis, uHTepHeT-pecypc https://wiki2.org, u ¢oTonuno-
crpaiusi «[ocynapcrBennslid iar Poccuiickonn ®enepanum»,
UCTIOJIb3YEMBIH C YKa3aHUEM aKTUBHOM CChUIKM HA UCTOUHUK MH-
TepHeT-pecypca www.boombob.ru, Copyright © 2014—2016.

dopmupoBaHue Bceil MHHOPMAIIMOHHONM 0a3bl JaHHOTO WH-
TEPBbIO-TTPOIOJIKEHU S, SBJISETCS MOTHOCTBIO TOXJECTBEHHBIM
JEUCTBUEM, CO3BYYHBIM BCEY MMIIEPATUBHOM MH(POPMALIMOHHOU
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COCTaBJISIIONIEN, UCXOAAIIEH U3 OpUTMHAjIa HacTosiero «Alien
Interview (MuTepBbio ¢ MHOCTpaHLIeM)», ionyyeHHoro Matilda
ODonnel Macelroy (Matunbaon OllonHen Makenpoit), Xyao-
’KECTBEHHO TepepabOTaHHOro, U aBTOPCKU O(hOPMIIEHHOTO OC-
HOBHOI'O Tekcra, peagaktopoMm Lawrence R. Spencer (JIloypeH-
com Puuapnom CrnieHcepom), uzgarensctBo Lulu.com, CHIA,
2008 r., 6e3yclIOBHbIE aBTOPCKKE MpaBa KOTOPOTO, 3allUIIEHHI,
KaK BHyTpeHHUM 3akoHofaresibcTBoM CIIIA Ha uHTeIeKTyasb-
HYI0O COOCTBEHHOCTD, TaK M €IMHON CHUCTEMOU 3allIUThl MEKJIY-
HApOJHOTO MpaBa.

Bcsikas vHas CBSI3b C YKa3aHHBIM MPOU3BEICHUEM, SIBIISETCS
pEe3yJabTaTOM CJIOKHOW M JOJITOBPEMEHHOW pabOThl MO MOTyYe-
Huto nadopmarmu MHoro Pona, coodimaemoli B Tesienatndeckom
pexxuMe MHMOPMALIMOHHON MenuTanuu. B cBsizu ¢ Tem, 4TO
JnaHHasi “HGOPMAIIMOHHAS COCTABJISIONIAs] UMEET OUeHb CIIOK-
HbIil HaOop Enunoro MugopmanmonHoro [o3nanus, Heo6xoau-
MO JIOMOJIHUTENIbHO yKa3aTh Ha (pakT TOro, 4ro BCs MPEAOCTaB-
JieHHast ”HOpMaIus, He SBJISAeTCs, aOCOTIOTHO BHIMBIIIITIEHHOM,
U He mpeArnosaraer K (popme MOMEHTAIBHOTO OTBepxkeHus1. Bee
yKa3aHHblE MaTepuasbl SIBJISIOTCS PE3YJIbTATOM OCMBICJIEHHOTO
neuicteus nopaun Equnoro MuadopmanmonHoro biioka, mpeno-
CTaBJISIEMOTO HA YCJIOBHSIX, TaK, KaK €CTh, U MO TJIABHOW CyTH
CBOEM, OTHOCAITCSI K PeXUMY CO3[aHUsI NH(POPMAIIMOHHOTO Ka-
HaJla Macc — MEJUIHOM HaIlPaBJIEHHOCTU CTOPOHHETO HAIMYMSL.

ABTOp JTaHHOW KHWIM He 00JiaJlaeT IPaBOM aBTOPCKOH BO-
JIM K U3MEHEHUIO TeX WY WHBIX MOJIOKEHUA NH(OPMALIMOHHOU



1ojIauM BCero o0bEéMa OCHOBHOTO TEKCTa HACTOSIIIIETO WHTEP-
BbIO-TTpofIoNkeHus1. Best ucxopasias nngopmaliioHHast HarpaB-
JIEHHOCTb UMEET MECTO ObITh B KAYECTBE NMEPBUYHBIX IEMEHTOB
[lo3HaHus, npegnonaramomero, UMeHHo kak Kocmuueckoe ®u-
socogcekoe Hocnanue monam 3emin. Besikas nHas CBA3b ¢ UMe-
omumucs B Equnom MagopmanmronHom Ilone 3emin, Hakor-
JIEHHBIMM 3HAHUSIMM 3€MHOTO Y€JIOBEYECTBA, SIBJISIETCS] UCKITIO-
YUTEJIbHO CPABHUTEJILHOM, U HE fBJIsAETCS (DAKTOPOM OMPOBEP-
keHusl. Beskas MHast cBsi3b CO BCEMU MMEIOIIUMUCS (pakTamMu
HEMOCPEACTBEHHOIO HAJIMYMSI MHOKECTBEHHBIX U PErUCTpUpYye-
MBIX cllyyaeB oOHapyxenusi u nosinenuss HJ1O, sBnsercs ne-
JIOM JJOKa3aTeJIbHBIM, HO TPeOYIOIM HAJTUUKsI BBICOKOKYJIBTYP-
HOT'0, He OIPAHUYEHHOTO HU3KOMPOOHBIMU (haHTA3USIMHU, YEJIO-
BEYECKOI'0 CO3HAHM S, UMEIOILEro A0CTyM K Bricimm 3HaHusAM.

ABTOp JAHHOW KHUTY HE HECET HUKAKOW MOPAJIBHOU U I0pU-
JMYECKON OTBETCTBEHHOCTH 3a Bce (pakThl MIH(pOpMaLIMOHHOTO
[Mocnanus, mpeocTapiIsieMble MM CaMOM IIMPOKOU OOINECTBEH-
HOCTH 3eMui, K00 OH SIBJISIETCS MCKJTIOUMTENIBHO TONBKO ME/IH-
yMOM-TIocpeJHUKOM Mex1y Boicumm CosHanuem BceneHHoit
u enuHoi uHdpactpykTypout MudopmarimonHoro OnoBelieHust
3emun. Beskas vHasg polib aBTOpa CTPOro OrpaHUyeHa ero KOH-
KPETHBIMHU CITOCOOHOCTSIMH K BocHpusATHIO MH(pOpMaIMOHHBIX
[ToTOKOB MHOTO HaIpaBJICHUSI.

Cucrema nogaun MHpopmanmonnsix [locnanui umeer oueHb
CJIOXHbIE JJIs1 OHHOMOMEHTHOro Ilo3HaHusi MH(pOpPMAaLIMOHHBIE
COCTaBJIAOIIME, HE Mpearoaraoime HUKaKUX (opMm ymnpo-



IIEHUs, CBOMCTBEHHBIX IPaMMATHKE PYCCKOTo si3biKa. Tem 0o-
JIee 4TO BCAKOE U3JI0KEHUE B (popmare MaKCMMAJIbBHOM KPaTKO-
CTU HE HECET CBOEro HACTOSIIEro MH(GOPMAIMOHHOTO TMOCHLIA,
Y UMEET CBOMCTBO U3bsiICHEHU S Briciieln Mbiciv B MaKCMMaJIbHO
00BEMHON M BBIJIEpKaHHOU (popMe.

Bceskas nnas cBa3pb ¢ Beiciiimiv Co3HaHMEM MMEET CBOMCTBO
MOCTOSIHHOTO cBoero mpucytctBusi B Equnom Mudopmaiimon-
HoM [losnie 3emuu. Besikas vHas cBI3b B BUJIE JAJIBHEWIIETO MPO-
JOJDKEHUsI €€, MMeeT CBOMCTBO K co3ganuio Egunoro Mudgop-
maroHHoro Kanana [logaum, B HampaBieHUU UCKIIOUUTETBHO
TOJILKO B CTOPOHY 3eMHOM Poccuiickoil rocynapctBeHHOCTU. Bee
IIpOYMEe UHBbIE, HE UMEIOT HUKAKMUX MOJHBIX NIPaB Ha CO3[aHue
NOI00HBIX KAaHAJIOB, UCKJTIOUUTEIBHO TOJIBKO JIUIIL C TOUKU 3pe-
HUs pa3peliailero npereaeHTa HemocpeacTBeHHo Poccuiickoi
rocynapctBeHHocTH. Cama Poccuiickast rocynapcTBEHHOCTh 00-
JIajaeT MpaBoOM SKCKIIIO3UBHOTO Ha TO, OECKOHEYHOTO Mpelie/IeH-
Ta norpednenus goooro Hooro Ilo3Hanuss B 0OcHOBe CBOEro
CTPaTerMyeCcKOro HarpaBJIeHN s, OTHOCSIIIETOCS UCKJIIOUUTETbHO
K axkTopy «Edunozo Hayuonanawvnoezo Ilpoexma Poccuu» .

Co3znaHue JaHHOW KHUTM-UHTEPBbIO, COIPOBOXK1AI0Ch HEKO-
TOPBIM KOJIMYECTBOM MPUBOJUMBIX TEPMUHOB, HEOOXOIUMBIX
IUIsi 0003HAYEHUsS] MHOXECTBEHHBIX OIpeAeIeHUN Wi JIeH-
CTBWIA, WM BOOOIIE MPOIIECCOB MHOTO poAa MOHMMAHHS, TEM
6onee uto cama crenuduka Muoro IlozHanus, ects mporiecc
NPUBJIEYEHUsI 3€MHOTO CO3HAHMS K TTOHUMAHUIO OCOOEHHOCTE!
cymiecTBoBanus u passutusi MHoro Pa3zyma, obrieHue ¢ KOTo-



PbIM TIPE/ICTABIISAET OOJIBIINE CJIOKHOCTH, TIOCKOJIBKY OMEepHpO-
BaHUE MHOKECTBEHHBIMU CMMBOJIAMHU U COKPAIIEHHBIMU TOHSI-
TUSIMU, CBOMCTBeHHbIMU Briciiemy O6pa3y MblluieHus1, HeBO3-
MOXHO, K TOHUMaHHIO OTMepaTopoM HAay4YHOU JIMHTBUCTUKU. Bee
orepanyy MepeBoja TEXHUYECKUX TEPMUHOB, OOIIECTBEHHBIX
U JIpYTUX TOHSTHIA, CBEJICHHl K OMEpaIuy mogoopa MogoOHbIX
TIOHSITUIA U U3JIOKEHUH, B BUE CHOCOK, TTPEJICTABJICHHBIX B KOH-
e JaHHOW KHUTrHU. Bce onepaiuu JOCIOBHBIX CONMKEHUN Tep-
MUHOB ¥ 00O3HAYEHUI, IPOU3BOAUIIKCH MO TIOUCKOBBIM CHCTE-
MaM ONEePaTUBHOTO MOKCKA 3€MHBIX aHAJIOTOB JIEKTPOHHBIX UH-
(popManMOHHBIX MOpPTANIOB: WwWWw.google.com, www.yandex.ru,
www.mail.ru, ru.wikipedia.org.

Pa3zeumue nayku, kax makoeoil, eceueno 3a8ucum
om Hanpasaenus pazeumus Eounozo Oouwecmeennozo
Co3Hanusi, 80CHPUHUMAIOWE20 CBOI0 YNPABAAIOUYIO
POAb, 8 Kauecmae 2apaHma COXpaHeHus, coOCMEEeHHOIl
uoenmuunocmu Mvicasuweit Mamepuu.

HPE/THCJIOBHE - OCO3HAHHE:

«Pa3eumue nayunoil Komnemenuuu 8 Kauecmee Ouano-
2a medxHcoy MHONCECHMBEHHLIMU NPOSIBACHUAMU (PU3UUeCKOll
AKMUBHOCIMU Y1€A08eUeCK020 MbIUACHUS], U COOMBEemcmay-
rouwumMu nposisaeHuUAMU GU3uUecKol aKmueHOCmuU mame-
pul OKpYIHCAIouwez0 Mupa, 00AHNCHO NPUHABAMBCS IN1EMEH-
mMoM Heo0X00UMO20 PA3yMeHUsl, KOMOPLIM U 00AHCHO PYKO-
6800CcMB08aMbC Uenoseueckoe co3nanue. Bea pazauunocms


http://www.google.com/
http://www.yandex.ru/
http://www.mail.ru/

eocnpusmusi umerOwuxcsl GusuuecKux 3aKoH08 Hacmosiuje-
20 épemeHuU pazeumusl, He no.nazaem K momy, umoowvl ca-
Ma pa3auuHOCmsb 3aKOH08 U 3aKoHoMepHocmetl Oowezo Pa3-
eumus Mamepuaavhoii Bceaennoil, noaazanace Ha yzo0y
0MOeAbHO20 COZHAHUS MbICASULE20 UeN08eKd, HECHOCOOH020
8 00UHOUKY cogepuiamb KaKue-audo 3Hauumvle OMKpPbImnus,
mak Kaxk oyoyuiee camoii HAYKu UCKAIOUUMENAbHO 3a 8Ce00-
weii hopmoii kKonrnexkmuenozo meopuecmea. Cozoanue Eou-
nott Hayku 6 ueaom, ¢ coemewénnvimu ynxkyusmu dusu-
KO- Mamemamu4eckozo annapama, ecmv eOUHCHEeHHA s ANb-
mepuamusa ecemy Qowemy Iloznanuro Eounoit Kyavmypuot
Du3uueckozo Mupozoanus Bcenaennoit. Qdocnosanue eOun-
cmea 8 CO30aHuu eOUHBIX UeNe8blX HANPABAeHUIl 00uiezo
Ppa3zeumusi HAYKuU, 3UdiCOemcst Ha NOHAMUSIX UCKAIOUUMEeNb-
HOIUl N0IAbHOCIU COOCMBEHHOU mamepuu u3uueckoil npu-
poovt K Tlo3znanuro Bnympenneii Cmpyxkmypor Mamepuano-
Holl Bceaennoii. Ymenue oowenus ¢ 3axonamu Eounooopa-
3ua Pusuueckoii Mamepuu, nanpamyro ceészarno ¢ Mamepu-
eil Ymcmeennozo Ilpeooonenusi Heznanus, umerouiezo eouH-
CMBEHHOCMb €80€20 OCYNHCOEHUSI 8 UACMU OMHOCUMENbHOU
HeOOCMYNHOCMU K C80eMY NONPABAEHUIO MeMU CPeOCmEaMu
HayuHnoz0 Mbuunenus, 20cnoocmeyrouse2o Hoine. Popmano-
Hocmb npeodonenus epanuy, Heananust naxooumcs e nanpae-
JEeHUU NPEe000NEeHUS CAMBIX MUHUMANLHBIX 2PAHUL, CONPO-
Mue.AeHUsI NPOUHBIX CIMAHOAPMOo8 ymaepxcoeHus He booice-
cmegennocmu Ilo3nanus, a camocmosimenvHoCmu UMeOWUX-



¢ pakmos camono3HaHusi npupoosl cpedcmeamu mamepu-
ANbHO20 MUPOOUWYULEHUS], MHOHCECMBEHHO 00MAHbLIEAIOWUX
co0cmeeHHble UYyecmaa npupooHoll mamepuu odujeuenoseue-
cK020 co3nanus. Heodxooumocmo nepeyoexcoeHuss cmaaxku-
8AEMCSL C F20UCHUUECKUM YMBEPHCOCHUEM YIHCe UMEIOULe20CS
Hakonaennozo Ilo3nanus, 8 Kkopne omauuarouiezocst om oeii-
CMEUmenAbH020, HO 0MBEP2AeM020 HACMOSUWUM, UOO He MO-
Jcem OblMb UUCMOI HAYKU MOALKO paou HayKu, U UCHONb-
308aHUe €€ MO1bKO MakK, Hecém 8 cede HeOPeICHOCMb 8 On-
Howenuu k Ilo3nanuro eoooue. Camocmosmenvrnocms Ecme-
cmeennozo Iloznanus Ocnoe Mamepuanwvnoii Ilpupoowt Be-
wecmea ucxooum u3 Iloznanus Beauuus Eodunozo 3akona
Camocoxpanenus Eounoit Inepeuu Ilpocmpancmasa u Bpeme-
HU, HACMOSMEAbHO OUKMYIOWUX COOCMBEHHBLIL KOMRPOMam
Ha omoenbHble 31eMeHmMbl NONLIMOK NPOHUKHOBEHUSL 8 mAall-
HY npupoovl amoma eewiecmea mamepuu uzuueckozo npo-
seaenus. Heooxooumocmo cozoanus Eounozo Uncmumyma
Dusuueckoit Mamepuu Bewecmea, naszpeaa kKpaiine 0agHo,
HO OC./enaeHue HaAYKU 8 Uacmu CO30aHUsl OPYHCUSL MACCO80-
20 YHUUMONCEHUS 8blEEN0 €€ MO0 COOCMBEHHble 2PAHULbL Ca-
MO0ZPAHUYUEHUST COOCMBEHH020 Pa38Umusl, Kaparouiezo Hay-
KY He0oYyMmeHUueM COOCMBEEHHO20 NOPAICEHUS 8 Uacmu omaeep-
JICEHUSI OCHOBHBLX 21a8Heliuux 3akono8 Ecmecmeennozo Mu-
po30anus. Bvieepmul cospemeHHOll HaAYKU He umerom eou-
HO20 U UeN020 000CHOBAHUSL CB0ell HAYUHOUL OesimeAbHOCIU
8 CaMblX NPOoCmeuux 31eMEeHmMax MamemamuuecKozo mo-



0eAUPOBAHUSL CMPYKMYPbL 8eUleCéa, U 8 yea0M npeodaaia-
em uucmo nompeoumenbCKuii n00X00 K HU308blM 38EHbIAM
eounoii npoonemot Iloznanus Eounoii Taiinet Mupo3oanus,
mozoa Kak, OHa umeem npuopumem K pazsumuro He oouje-
20 MEXHON02UUECK020 NAAHA NO CO30AHUI) 8PEMEHHBIX NpU-
opumemos npeaocxo0cmaea, Ho UCKAIUUMEAbHO NPesalupy-
em @ CMopoHY CO30aHUSL eOUH020 npodykma OouecmeeHH020
Mblunenus, cozoarouiezo npeyedeHmol pa3sumust HAYKU nOoO
Paazom Eounozo Oowecmeennozo Illompeonenus baaza Oo-
uiecmeennozo Pazeumusi, eounoii ghopmot 00e0UHEHHO20 CO-
cmosinust Hapo0os 3emau. Toavko edunblil npeyedeHn noz.no-
wenus, 3nanuii Ucmunnoit Ipupoovr Oowecmeennozo Mu-
PO30aHus, umeem cMolCA K CO30AHUK) HAYKU 3A8MPAUIHEZO
OHs, K020a éce Eounvie Oowecmeennvie Ycuaus Eounozo Ha-
pooa 3emau, Hanpas.eHvl 8 CMopory cozoanus: Eounoii Kou-
cmumyuuonanvhoii Popmor Edunozo Oowecmeennozo Pas-
eumus, Hanpamyro opmyaupyrouezo 3adauu Edunozo Ha-
yunoz2o Mvluuienus, 8 CMOpoHY CO30aHUsl HOBellue20 noAo-
srcenus Eounozo Uncmumyma Kocmuueckozo Pazeumusi».

— BBICIITHH KOCMHUYECKHH PAZYM —

Heooxooumocmub 8bIICUBAHUS ecell
umeroueiica maccol Mvicasuiezo Hacaedus 3emau,
umeem noo0  co0oli  OCHOBAHUSL K  CO30AHUID
HOBOU  cucmemamuku  (pu3uKo-mamemamuuecKozo



obecneueHusl.

TI'enepan-xanuman Ixcneduyuonrozo
Kopnyca Odaacmu,

C3sax

03.05.2019

OnucaresibHOE HAYAJIO MPUCYTCTBUSI HEpa3pelIUMbIX Mate-
MaTUYECKUX 33/a4 TEeKylIel COBPEMEHHOCTH HAy4YHOM 3eMiin
(KOpPOTKOE MPEIUCIOBUE).

3AJIAYH THIC TYEJIETU S
PEIIIEHHBIE 3AJAUN

I'unore3a Ilyankape

OcnosHas cmamws: T'unoresa [lyankape.

Cunraercs HamOOJiee W3BECTHOW MPOOJEMOM TOIOJIOTHH.
HedopmaibHO roBOpsi, OHa yTBEPKAAeT, YTO BCSIKUN TPEXMEP-
HBII «OOBEKT», 0OTAAONINI HEKOTOPBIMU CBOWCTBAMU TPEX-
MEpPHOU cepsl (HanpuMep, Kaxaas et BHYTPA HETO JTOJIK-
Ha OBITh CTATUBAEMa), 00s13aH ObITh C(Pepoli ¢ TOUHOCTHIO JIO Je-

2 Marepuan u3 Bukunenuu — cBOOOAHON SHIIUKIONEINN.3aJaui ThICSUETeTHST —
CeMb OTKPBITBIX MAaTeMaTHYecKUX IMpolsieM, omnpenei€HHbIX MaTeMaTH4ecKiM
uHctutytoM Kims B 2000 romy, Kak «BaKHblE KJIACCUYECKHE 3aJayud, pelleHHe
KOTOpBIX HE HalIecHO BOT Yke B TE€UEHHE MHOTHMX JIeT», 3a pellleHHue KaxIou
U3 KOTOpBIX, oOemiaHo Bo3Harpaxjaenue B 1 muH gomwtapoB CIIA. CymectByer
UCTOpHYECKAs Mapajulelib MeXIy 3aJayaMy ThiCSUYeIeTHss M CIIUCKOM MpooieM
T'usGepra 1900 roma, OKa3aBIIMM CYIIECTBEHHOE BIMsHNE Ha Pa3BUTHE MAaTEMATUKHI
B XX Beke; u3 23 npodnem [mipdepTa OONBIIMHCTBO yXKe PEIIeHb], H TOIBKO OTHA —
runoTe3a Prumana — Bomuia B criicok 3aaau teicstaenieTrst. 1o cocrosauio Ha 2019 rog,
TOJILKO OJIHA U3 CEMM 33/1au ThicsiuesieTus (rumnore3a [lyaHkape) pelieHa.



dopmaruu.

[Tpemus 3a pokazarenscTBo rurnotessl [lyankape npucyxie-
Ha B 2010 romy poccuiickomy Matematuky I 'puropuio Ilepenb-
Many [1], omyonukoBasiiemy B 2002 roay cepuio padoT, U3 KO-
TOPBIX CJIEYeT CIPaBEAIMBOCTb IMIIOTE3bl, HO YUEHBIN OTKA3aII-
Cs1 3Ty IIPEMUIO TIPUHSATH, KaK paHbllle OTKa3aics oT Puiacos-
CKOU ITPEMMUHU.

HEPEIIEHHBIE 3AJAUN

PasencrBo kiaccos P u NP

Ocnosnas cmamws: PaBeHCTBO KitaccoB P u NP.

Ecnmu 1monoxkuTenpHbIi OTBET Ha KAaKOK-TO BOMPOC MOXK-
HO Oblcmpo (32 TOIMHOMUAJIBHOE BpeMs1) MPOBEPUTH (MCHONIb3Ys
HEKOTOPYIO BCIIOMOTaTesIbHY10 MH(OPMAIIMIO, HA3bIBAEMYIO Cep-
TU(UKATOM), TO BEPHO JIU, UTO U CaM OTBET (BMECTE C cepTUPHU-
KaTOM) Ha 3TOT BOIIPOC MOKHO Oblcmpo HAWTU? 3a/1auu BTOPOTo
THIA OTHOCSTCS K Kiaccy P, mepBoro — k kiaccy NP. [Tpo6nema
PaBEHCTBA ITUX KJIACCOB SIBJISIETCS OHOUM M3 BaXXHEHUIIIMX IMPO-
6J1eM TeOpUU aJrOPUTMOB.

I'mmorte3a Xoa:xa

Ocnosnas cmames: IT'unoreza Xomxa.

Baxnass mpoOnema anrebpanueckoid reomeTpud. [ umoresa
OMMCHIBAECT KJIACCHI KOTOMOJIOTM Ha KOMIUIEKCHBIX MPOEKTUB-
HBIX MHOTOOOPa3UsIX, pean3yeMble aireOpanvaecKuMu MOJIMHO-



roo0pa3usIMu

I'mnore3a Pumana

Ocnosnasi cmamoes: I'unore3a Pumana.

['uroresa riacur, 4To BCe HETPUBHAJIbHBIE (TO €CTh UMEIOIIINe
HEHYJIEBYIO MHUMYIO YacThb) HYJIM J3eTa-(pyHKUMU Pumana nme-
10T JJEMCTBUTENIBHYIO YacTh 1/2.

E€ nmokazaTenbCTBO WM ONPOBEpKeHKe, OyaeT UMeTh jaajie-
KO WAYIIHMEe MOCIEICTBUS JIII TEOPUHM YHCesI, 0OCOOEHHO B 00-
JIACTH pacTipefie/ieHrst MPOCThIX uncell. [umoreza Pumana Owbl-
Jla BOCBMOM B criicke mpooiiem [mibbepra. B ciyvae myOmnvika-
1MUY KOHTpOpUMepa K runore3e Prumana, y4€Hblil COBET MHCTU-
TyTa Ki1as1 BripaBe pemmTb, MOXKXHO JIM CUUTATh JAHHBIA KOHTP-
IpUMeEp OKOHYATENIbHBIM pPEelIeHueM MpPOOJIEMbI, WIH ke TPO-
Onema MoskeT ObITh TiepepopmyipoBaHa B Oosiee y3koil hopme
Y OCTaBJIEHA OTKPBITOU (B MOCJIETHEM CTyyae aBTOPY KOHTPIPU-
Mepa MOXKET OBITh BBITITAYEH HEOOJIBIIION MPHU3).

Teopus Anra — Muiica

Ocnosnas cmamwvs: KBanroBas teopus fHra — Muuica.

3anaya u3 obnactu (pU3MKYU NIeMEeHTapHbIX Yactull. Tpelyer-
Cs1 I0Ka3aTh, YTO 151 MOOOW MPOCTON KOMITAKTHOW KaTMOPOBOY-
Hou rpynnsl {\displaystyle G} kBaHnTtoBas Teopus Axra — Musui-
ca s npocrpadctBa {\displaystyle \mathbb {R} * {4}} (ue-
THIPEXMEPHOI'O MPOCTPAHCTBA-BPEMEHU) CYHIECTBYET U MMEET
HEHYJIEBYIO CHEKTPAJIBHYIO ILEJIb. DTO yYTBEPKIEHUE COOTBET-



CTBYCT 3KCIICPUMCHTAJIbHBIM JJdHHBIM 1 YUCJICHHOMY MOICJINPO-
BAaHHIO, OJHAKO JOKa3aTh €ro 10 CUX IOp HE yIaJI0Ch.

CymecTBOBaHHE U IVIAJKOCTh pelieHuil

ypaBuenuii HaBbe — CTokca

OcnosHasi cmamwps: CylleCTBOBAHUE U TJIAIKOCTh PELIEHUN
ypaBHeHuii HaBbe — CToKCa

VpaBuenus: HaBbe — CTOKCA OMUCHIBAIOT ABMXKEHHME BSI3KON
xkuaKocTd. OgHa U3 BaKHEUINNX 3a7a4 TMIPOJUHAMUKH.

I'mnorte3a bépua — CBunnepToH — /laiiepa

OcHoenas cmamus: T'unore3a bépua — CBuHHepTOH — [aiie-
pa.

['unore3a cBsi3aHa C ypaBHEHUSIMU SJUIMNTUYECKUX KpH-
BBIX 1 MHOKECTBOM X PAIlMOHATBHBIX PEIIEHUA.

OnucaHHbIe BbIllIe MaTeMaTUYeCKHe 3a/1a4M, U3 TaK Ha3bIBa-
€MOr0 CIIMCKA HEpa3pelMMbIX 3a7a4 OMpeIesieMOro TeKYIIEro
CTOJIETUSI, UMEIOT (DaKTUUYECKOe CBOE IMpelHa3HAUYEHUE B Kaye-
CTBe OT/e/bHBIX 1eMeHTOB Equnoit CTpykTypbl MUPOBO33pEH-
yeckoro Barsiaa o0iero pa3BuTHs MaTeMaTUUECKOTO MBIIILIe-
HUs1, CBOMCTBEHHOTO CaMOil HayaIbHOU (pa3e MpeoaosieHUs py-
Oexell ecTeCTBO3HAHUSI, TIPUCYIIIUX CaMOW COBPEMEHHOCTH Ma-
TemaTuyeckoit 3emiin. Ha camoM ke fiesie, Bce yka3biBaeMble Bbl-
1Ie 3a/1a4M Hepaspermumoro auanasoHa Equnoro Martemaruye-
ckoro MpliieHus: 3eMiii, COBEPIIIEHHO He YUUTBIBAIOT CAMOTO
[JIABHOTO, MCTEKAIOIIETO U3 COOCTBEHHBIX PEIICHU, IAHHBIX 3a-



Jad. Bcé neno B ToM, 4TO TOJIBKO TPY M3 HUX MO HACTOALIEMY
npuHamiexar Equnon Teopun IIpocrpancrea u Bpemenu, Bxo-
JAIMX HA ITPaBax OTAEJIbHBIX ApIrYMEHTOB HACTOSILIErO MaTeMa-
TUYECKOro 0OOCHOBAHHUS UX TOXJIECTBEHHOH IMPUHA/JIEKHOCTH
K HECKOJIbKUM IpyNIaM BHYTPEHHUX MOJI0keHul camoi EnquHoi
Teopun [IpocrpancTBa u Bpemenu. CaenaeM NONBITKY KJIACCH-
(pykanmy egMHOM NPUHAIJIEKHOCTH BCEX TPEX 1OKA3aTeJIbCTB,
K KOTOPBIM IPUHAJIEKAT ClIeyIolIre MaTeMaTniecke 000CHO-
BaHMs, 3TO:

* MaTeMaThueckas teopus fJHra-Mwica;

* MaTeMaTU4yecKas TeOpHs T'MIOTe3bl XOMKa;

* maremarunyeckass teopus CyniecTBOBaHMSA U INIAJKOCTH
ypasHenuil HaBbe-Crokca.

Hauném c mocnenHeut, U3 BbIllIe YKa3aHHBIX, TO €CTb C CY-
niectBoBaHus ypaBHeHus1 HaBbe-CTOKCa, MMEIOIIEro caMoe Ma-
Joe cBO€ (haKTUUYECKoe 3HAYCHHE B OOIIEH TEOpUU THIIEPITPO-
CTPAHCTBA, U UMEET CBOE HACTOAILEE 3HAYEHUE B KAYECTBE Pe-
HIEHUs1 CaMOM OTJEJIbHOW MpOoOJIeMbl Nepexoia KauecTBa UCKa-
’KEHUI OT/IeJIbHBIX JIMHUW TUIIEPIPOCTPAHCTBEHHBIX UCKAKEHUH,
BO3HHUKAIOIIIMX B MPOLIECCE MEPEX0/Ia OT CKOPOCTEW ONpenesEH-
HOTO JMara3oHa HapaliMBaHUs KOHCTAHThI HEM3MEHHOCTU Ha-
PYILICHUS TUMEPIPOCTPAHCTBEHHBIX JIMHUM, BIUSIONIUX HAa 00-
11iee Ka4eCcTBO Mepexo/a, OT OTAEIbHOM TOMOHUMMKH MPOCTPaH-
CTBa, K MPOCTPAHCTBY, HAXOASIIEMYCsl Ha PacCTOSIHUSIX Kpat-
HBIX MOMEHTOB TEPEXOJ0B OT COCTOSIHHS BO30YKIEHHOCTH Ca-



MOU MaTepuu IMPOCTPAHCTBA, 0 MOMEHTOB CO3JaHMSI €UHOM,
00BEMHON MACChI THIIEPIPOCTPAHCTBEHHOTO TIEPEX0/ia, ITO TaK
Ha3bIBAEMOE TPAHCTPAHUYHOE TIOJIOKEHHE CMEIAIOIIeNCs MaTe-
pUU TPAHCTPAHUYHOIO Nepexoja, Mex1y craauen opMHUpoBa-
Hust Equnoit KynonbHoii DHeprun MesxkontaktHoro [lepexona
u mexay cozganreM Epnnon IlpocrpancrBennon Cuiel Ilepe-
Xofa.

Tenepb B OTHOIIEHUU MaTeMaTuyeckor Teopun SHra-Muiii-
ca, KOTOpPO€ MO CYIIECTBY MNPUHAIJICKUT CaAMOW OTIEIbHOM
(byHKIIMM 1O CO3AAHUI0 KPAEBBIX MCKAKAIOIMX MOMEHTOB 00-
HapyXeHUsT BO3MOXHOCTU BKJIIOYEHUS, TOW WM WHOU TOYKHU
IIPOCTPAHCTBA, B SHEPreTUUYECKOE COMNPSKEHNUE C €JUHOM CUCTE-
MOU MPUJIOKEHUS] KPAaeBbIX UCKAKEHUU MPOCTPAHCTBA, B Kayue-
CTBE €IMHBIX JINHUI COMPOTUBJIEHUS K OOPa30BAHUIO BO3MOX-
HOCTH TUIEPIPOCTPAaHCTBEHHOTO nepexona. O6magaer dakTu-
yeckor uHTepnpeTanyeit cozganusas OOmeit Teopuu Ilorpen-
Hoctel Tpancrpannunbix [lepexonos, uepe3 Equnyio Marepuio
[IpocrpancTBa 1 BpemeHH, 1 OTHOCUTCS K LIEJIEBOM T'PYIIIE Ma-
TEMaTU4YECKOro arrapara, OAHOM U3 KpanHocted, EnquHoro Pe-
xuma Conporusienuss Marepuu IIpocTpaHcTia.

Crnenyoiiass MaTeMaTU4ecKasi TeOpUsi, B KaUeCTBE TUIIOTe-
36l XO/’Ka, UMEET CBOE HACTOALIEE NMPUMEHEHUE B KAYECTBE
HAIMOJIHEHWSI OHOM U3 Y3KUX TEOpUH OTAEBHOTO MPOCTPaH-
CTBa BHEBPEMEHHOI'O KOHTUHYYMa, ITPU KOTOPOM CO3/1AETCS CU-
Jla TIPEOIoNIEHNs] BHENIPOCTPAHCTBEHHBIX UCKAXEHUH, CIeaylo-
IIMX CO CTOPOHBI B3aUMOAEWCTBYIOIIUX CUJI SHEPreTUYeCKUX



CTpYHHBIX McKakeHui O6meit ueprum [IpocrpancTBa, nMero-
el pa3InyHble CUCTEMbl CBOMX MEPEXO/IOB IO CTEMEHSIM CBOJI-
HOTO YIpaBJieHUs] BHYTPEHHE! reoMeTprell UCKakaeMoro mpo-
CTpaHCTBA.

Bce Tpu, BhillleonucaHHble, MaTeMaTUYECKHe 3aJaul SIBHOW
MaJION CJIO)KHOCTH CBOETO TEOPETUIECKOr0 OOOCHOBAHMSI, MMe-
10T MpaKkTU4ecKkoe MpuMeHeHue B cosfganuu Eaunoit Teopuu
[TpocrpanctBa u Bpemenu, xoTs1 camu 1o cebe He OTHOCSTCS
K KpaeyrojbHbIM OOOCHOBAHHMSIM JaHHOW TEOpWUH, JaXe B ca-
MOM MaJIOW CBOEN 4acTHOCTU. OCHOBAHHUEM 3TOMY MOXKET CITy-
KUTh OIMUCaTeIbHOe OOOCHOBAHUE, HAXOMAIIEeeCs B KOHIIE JIaH-
HOUM KHUTH, B KOTOPOH CaMbIM KpaTKuUM 00pa3oM (hopMyJIupyeT-
cs1 000CHOBaHME CO3/IaHUSI TUTIEPIPOCTPAHCTBEHHOTO TIepexo/ia
MEXy OT/IETbHBIMU TOUKAMU ITPOCTPAHCTBA, C IEJIBI0 CO3IaHU S
oOr111el MpaKTUKY TUTIEPIPOCTPAHCTBEHHBIX Mepexo1oB. JlaHHas
YacTb OMUCAHWSI OTHOCUTCS K OIHOM M3 IJIaB KHUTH, MOJ] Ha3Ba-
HueMm: «Ilenesas npaxmuka szunepnpocmpancmeeHHbIX nepe-
x0008 8 ooweii mamepuu Ilpocmpancmea Bceaennoil». [1pu
BCEX CBOMX KayeCTBaX KPATKOCTH W3JIOKEHUs, oOlee MOHATHE
O TEXHUKE MEXITPOCTPAHCTBEHHBIX MEPEXOI0B JIOBOAUTCS B Ca-
MO 0OBSICHUMOM Ha TO, TOUKE 3PEHHsI, HE CIIMIIIKOM ITyrast YuTa-
TeJsl Ype3MEPHON CJIOKHOCTBIO BhIpaxeHni. OO0CHOBaHME 00-
Ier0 KpUTepus MEPEeXoI0B U3 MPOCTPAHCTBA B MPOCTPAHCTRBO,
0OBSICHSICTCS CIIOCOOAMU CO3/IaHM S, TAK HA3bIBAEMbIX SHEPIreTH-
YEeCKHX MMPOKOJIOB IPOCTPAHCTBA, CO3aBAEMbIX OCOOBIMH yPOB-
HSIMU IPUMEHEHU I TEXHOJIOTUUYECKUX YCIOBHIA.



Tenepb, 4TO KacaeTCst OCTABIIMXCS YETHIPEX MATEMATUYECKUX
00OCHOBaHMIA Pa3IMYHON CTETEHW BepCHU YOEIUTETbHOTO JI0-
Ka3aTeJbCTBa. Tpy U3 HUX, 32 MCKJIIOYEHHEM rurore3bl bep-
ya-CBuHHepTOHa-/Jaiiepa, paccMaTpuBaloTcsi B 0OIIEl KOHIIET-
IIUU U3JIOXKEHUST B caMOM KpaTKOU popme J0XOMUMBOrO 0O0bsIC-
HEHUsI HECKOJIBKO HUKE TEKCTOM.

Teopust TPEX TeJ, UK YTO TaKOe OUIONsIpHAsT (PYHKITHSI
KaXJOro M3 TeJl B COOTHOIIEHUU BO3IEHCTBHS KaXIOTO
13 HUX Ha OTAEJIbHYIO MaTepHasIbHYI0 YaCTHUILY

IIpocrpancTBa n Bpemenu

(Orbital chaos, the three-body problem)



Bo3HuKHOBeHME TeopuH TPEX Tel, UMEIOIIUX OOIIyIo
I'PaBUTALIMOHHYIO COCTABJISIIOINLYIO

U3 HECKOJIBKMX TPABUTALIIOHHBIX OOBEKTOB

Pa3HOi 3HAYMMOCTH MacC U YHEPruu.

[ToHumaHue posu ecTecCTBeHHOM
I'PaBUTIOJIIPHON COCTABJISIONIEH
Enunoit Koncrpykimm
HeGecHoit MexaHuku.

2019



I'naBa 1

IToHumanue poJn

He0ecnoit MexaHnKu
JIBIZKYIIHXCSI CAMO00ObEKTOB
Enunoro IIpocrpancrea u Bpemenu,
WJIHM 4TO TaKoe

NPHHIAI HeOeCHOro

IBHKEHHA BOOOIIe

[IpuHMMas BO BHUMaHHE CYIIECTBYIONIYIO aClIeKTHOCTh, TaK
Ha3bIBaeMOro (pakKTopa HE3aBUCHMOTO BO3BparTa, BCEil MO3UINU
HAyYHOT'O MHPOBO33pEHHs 3eMJI, K MHOXECTBEHHBIM TOJIOKE-
HHSIM YCTPOWCTBA HEOECHOTO MPOTHBOCTOSIHUS OECUMCIEHHBIX
MHOKECTB KOCMHYECKUX 0OBEKTOB, HEOOXOAUMO IMOHUMATD Clie-
nytoriee. Best uHppacTpyKTypHas cocTapisiolnias Bceil cucre-
MBI 3eMHOTO [To3HaHMS O TPUHIMIAX B3AaUMOJCHCTBUS CHCTEMBI
CaMOZIBUKYIIMXCSI OOBEKTOB HEOECHOW cephl, pekae BCEro,
OTHOCSITCSl K TOUKE 3PEHHsI CAMOJIBMKYIIIErocsi OObEKTa TaKOM
MaTepuaibHON TOYKHM, KOTOPOH MpecTaBiisieTcsl cama IJIaHeTa
3emuid. [IBukeHue €€ 1o TPAEKTOPUM BPALICHHWS OTHOCUTEIb-
HO IIEHTPAJILHON TOYKM HeOecHOW cepbl MECTHOTO MacITada,



SIBJISIET COOOM, TaK HA3bIBAEMYI0 TPAHCIIO3MIMOHHYIO CHCTEMY
COBpAIAIIUXCS 00bEKTOB HEOECHOW c(epbl MCKITIOUUTENHHO
MecTHoro macmrada. [1puuém, Bessikoe MHOe COOTHOIIEHHE pe-
ATbHOCTU B3aHMOJICHICTBYIOIIUX TEJ, UMEET, TaK Ha3bIBAEMYIO
CHCTEMY TPAHCIO3MIMI COBMECTHBIX CHCTEM TPABUTAIIMOHHBIX
HIepPECEeKalOIIUXCsI, IMEIOIUX COOTHOIIEHHE CBOMX COBMECTHBIX
COCTaBJISIIOIIMX, IMEHHO, KaK (DOPMBI COBPAILAIOIINXCS] CUCTEM
COBMECTHOTO TPaHCIIO3MPOBAHUSI, 3ABUCSIIETO UCKTIOUUTETHHO
TOJIBKO COBMECTHBIMHU CHJIAMH T'PABUTALIMOHHBIX MOJIEH, KOTO-
pble camu TI0 cebe UMEIOT CTPYKTYPY OTACIbHBIX pa3JIOKEeHHI
Ha TPH OTIEJIbHBIE COCTABIISIONINE, MEIOIIMe YeThipe (hakTopa
PaBHOM CPaBHUMOCTH.

dakTop, nepBbI:

Bo3zpeiicTBie Kax)JI0ro rpaBUTAIIMOHHOTO MOJIsl, UMEeT, Tak
Ha3bIBaeMbli 3(PPEKT COMPUKOCHOBEHUSI BCE CyMMbI I'paBUTA-
IIMOHHBIX BO3MYIIIEHUI, COBMECTHOTO XapaKTepa BO3JEUCTBUS,
UMEIOIINX COBEPILEHHO, MOPOH, pa3jMuHble XapaKTEPUCTUKU
cuucnenuil. [Ipuuém, cambIM SIBHBIM U3 HUX, SIBJISIETCS CUCTEMa
BHYTPEHHETO PACHOJIOKEHHS TPAaBUTALIMOHHOW COCTaBJISIIOLIEH,
MMEIOILEN COOTHOIIEHNE BHYTPEHHUX CHJI COBMECTHOTO MO3M-
IIMOHMPOBAHUS TeM OoJiblliee, yeM OOJIbIlIe caMa KOHCTPYKIIUS
HEeOECHOTO TeJjla, UMEIOIEro KUHEMAaTUKy COOCTBEHHOTO BO3MY-
IIAIOIIEeTO TPABUTAIIMOHHOTO KOMITOHEHTA B HAPaBJIEHUHA MHO-
KECTB JPYTuX, HAXOASIIUXCS HA COBEPIIEHHO PA3IMYHBIX JIH-



HeUHbIX paccTosiHusX. Ho, camMa cymMMa JIMHEMHBIX pacCTOSIHUM
HE SBJISIETCS MO CaMOM CYTM CBOEW CBOJIHOM E€IMHMIIEA COB-
MECTHBIX IPAaBUMETPHUECKUX MOCTPOSHHMIA, OO Kaxaas 1o cede
rpaBUMETpUYecKasl BeJIMYMHA, €CTh, He OoJiee YeM, 4JIeH MecCT-
HOW CHCTEMbl YPAaBHEHMI YCIIOBHOTO MOPsIKAa MaTeMaTU4ecKo-
ro cuucienus. Takum oOpa3oM, (hakKTop HOMEp OJMH MMEET OT-
HOIIIEHHE UCKJTIOYUTETBHO K MECTHBIM CUCTEMaM I'paBUMETpUYe-
CKHUX MOCTPOEHUM OTAEIBHOIO MOPSAAKA, OTHOCAILETOCs MO CBO-
YM BO3MOKHBIM B3aMMOJIEICTBUSIM, UCKJIIOUMTENBHO, KaK, MPO-
CTeIas, JieMeHTapHasi COCTABJIAIOMAsA, OT OOIIEro TPaBUMET-
PUYECKOro MOCTPOeHUsI OOINEeH COOCHOCTH OOIIMX B3aMMOJEH-
CTBUIA.

dakTop, BTOPOI:

EnuHasg KOHCTPyKLMs TI'PaBUMETPUYECKOTO TMOCTPOEHMS
HE UMEET €MHOW KOHUENTYaIbHOM MOJIENIN CTPOTO YCTAaHOBJIEH-
HOT'O ITOPAJIKA TPAaBUMETPUYECKOIO B3aUMOJEUCTBUA. B Kaxxaom
OT/IEJIBHOM CJIy4ae NOCTPOEHHUE TPaBUMETPUYECKOM COCTABIISIO-
I1Ie# N-ro KOJIM4ecTBa 00BEKTOB HEOECHOTO MEXaHW3Ma YpE3Bbl-
YaiiHO Pa3HUTCS, B CUITY HEYUYTEHHOCTA MHOKECTBEHHbBIX KOMITO-
HEHTOB IPaBUMETPUUYECKUX [TOCTPOECHUH, B TOM umcie U Eaunoit
Cucremsbl ['paBumerpuueckoro IlocTpoeHus, UMeIIETO Mpu-
POy U KyJbTYPY COBMECTHBIX caMOOOecHeYeH!i IpaBUMeTpu-
YECKUX PEaKIMid COBMECTHBIX B3aMMOJEHCTBHM, 4YTO MPUBO-
JUT K CO3[JaHUI0 MHOKECTBEHHBIX MOJIENIEl TPaBUMETPUYECKUX



nocrpoeHnii. Ho, Mexay Tem, Kaxjas, COBEPIICHHO OTIE/b-
Hasl TPaBUMETPUYECKasi COCTABIISIONIAS] UMEET, TAK HA3bIBAEMbIe
KOMIIOHEHTHI OT/IEJIbHBIX B3aMMOJIEHCTBUN TPAaBUMETPUYECKHUX
BO3MYIIAIOITUX UMITYJIbCHBIX TTOTOKOB, UCXOSIIIMX PABHOMEPHO
OT BCEH CyMMBbI BO3HUKAIOIIUX I'PABUMETPUIECKUX UMITYJIbCHBIX
nocrpoenuii. Takum oOpa3zom, (hakTop BTOpPOH, eCTh, He Oojee
YeM BOCCO3/AIONIasi CUCTeMa PaBHOBECHBIX HEOECHBIX MOCTPO-
€HUH, UMEIOIIUX KavyeCTBa COBMECTHBIX B3aMMOIECHCTBUN TEM
JIydIlie, YeM MEHbIIIMe PACCTOSIHUSI MKy HUMH CYIIeCTBYIOT,
¥ TeM XY/IIIIME, IO Mepe COBMECTHBIX yIaJIeHUI OT COOCTBEHHBIX
KOOPAMHAT COBMECTHBIX B3aMMOACUCTBUM.

dakTop, TpeTHIL:

CooTHoIIIEHHE KaYecTBa U KOJIMYECTBA, COBMECTHO B3aMMO-
JEVCTBYIOLIMX I'PABUMETPUUYECKUX IOCTPOCHUM KaK 0N OT/Eb-
HOU KOHCTPYKIIUM HEOECHOTO MeXaHM3Ma B3aUMOJEHCTBYIONINX
O0OBEKTOB, SIBJISIETCS B KaXJIOM OTJEJIHHOM CiTyvae OyKBaJIbHOW
KOHCTPYKIIMEN HMCKJIIOYUTEIbHO YaCTHOrO MexaHus3ma oT Enu-
Houi Kaptunsl O6mmero KorcrpykrusHoro Mcnonuenust. To, uto
MOJKET CUUTATHCS OTAEIbHOM YaCTHOCTBIO, HE SIBJISIETCS. OCHOBO-
OTIpeIeIISIONINM TSl BCcell equHOU KoHcTpyKIimu Oommero Ecre-
CTBeHHOr0 Mupo3nanusi, Ho cama ooHocTh Equnoro [Moctpo-
eHus1 Mupo3aaHrst Ha caMoM JeJie SIBJISIETCsl BCE TOW K€ 4acT-
HOCTBIO OT BeJIMKOW crcTeMbl EnnHooOpasus [maBHoro I'paBu-
nocrpoenusi Enunoro Muposnanus. Takum o6pazom, dakrop



TPETHid OTHOCHUTCSI K OIHOMY M3 OOSI3aTeIbHBIX KOMIIOHEHTOB
Ennnon Kaprunbl EcrectBeHHOro Mupo3nanusi, UMEIIIEro BCo
CYMMY CBOMX OYKBaJIbHbIX BO3JICHCTBUI Ha BCIO OYKBAJILHYIO CH-
creMmy Muposnanus.

dakTop, YeTBEPTHINL:

[TpumeHeHre B KayecTBE OCHOBBI 'PABUMETPUUYECKUX IIO-
CTpPOEHUM, TaK Ha3bIBAEMOIO, CYNEPBO3JCWCTBUS €AUHOW CHU-
CTEMBI I'PaBUMETPUYECKUX BO3JEUCTBUI, OCHOBAHHOI'O HA €CTe-
CTBEHHOM TNOHSITUM, TaK Ha3bIBAEMOro cjioss «N», UMEIOIero
npupoay Oonbiueil younsl EctrectBennoro ITo3HaHus o Kyib-
Type BHYTPUSIEPHBIX CUJI COBMECTHBIX B3aMMOJEWCTBUM, HAX0O-
ASIUXCS Ha TTyOMHAX JOKBAPKOBOM CHCTEMBI 0OIIero OanaHca
BHYTPUSIEPHBIX CHJI COBMECTHOTO B3aUMOJIEHCTBUS, MTPEACTaB-
J1sieT co0O0i camylo MOLIHYIO CUITy Beell cyryOoi CyMMBbl BHYTPHU-
SIIEPHBIX B3aUMOJCUCTBUM. Takum oOpa3oM, BO3AerCTBHE (hak-
Topa «N» SBJISETCS OJHOW M3 CaMbIX NPUOPUTETHBIX MO3U-
LMl BCel KyJIbTYpbl MHUPOBO33PEHUYECKOro armapara marema-
TUYECKOro 0OOCHOBaHUs1, OOLIEN IpaBUMETPUUYECKON MOCTOSIH-
Hout Equnont Kaprunel EcrectBenHoro Muposnanusi, Haxomisi-
nierocs B pamkax Enunon Kynetyps! I'paBumerpuueckoro Pas-
HoBecusd Beer [Tpuponst beckoneunon Beenennon. Hano tosb-
KO J00aBUTh OTHOCHTEJIBHO TOTO, YTO BCE MPOYME JIEMEHTHI
I'PaBUMETPUYECKUX ITOCTPOEHNUI MaJIO TOTO, YTO UMEIOT BEChMa
KapAWHAJIbHBIE Pa3Nnuyius, B CIOCO0aX OOOCHOBAHMS METOAMHU



MaTeMaTUYECKUX W3BICKAHWN BEChbMa HU3KOW KYJIBTYPBl MECT-
HOW MPUPOJIbl MATEMATUYECKOrO afrnapara, B TOXe BpeMsl UMe-
0T MIPOOJIEMBI C PABIUYUSMUA MECTHBIX MAaTeMaTHUECKUX IIKOJ,
HE MMEIONUX eJUHBIX IIEHTPATM30BAaHHBIX Havasl, YTO MPHBO-
IWT B OOIIEl YacTh CBOEH, HEe K €IMHOW KYJbType 4esioBeue-
CKOrO MUPOBO33PEHMSI, HA €IUHBII MaccuB ectecTBeHHOro Ilo-
3HaHUsI O Pa3BUTUM BcCeneHHOM, a K OTAebHOMY MO3TAITHOMY
HAKOIJICHUIO KPOIIIEYHBIX TOYeK MaTeMaTHUUECKOW OMOPHI, MMe-
IOIIMX MHOXECTBEHHBIE JIe(PEKThl TIEPCOHAIBHBIX OIMMOOK. Ta-
KMM 00pa3oM, pe3loMHUPYs BBIINIECKA3aHHOE, MOXHO TPUCTYITUTh
K 0OOCHOBAHUIO PEIeHHsI 3a/1a41 He IIPOCTO OJIHOTO, JIBYX, U TEM
Oosee TPEX pa3oM TeJl ACTPOHOMUYECKON CBOOOIBI OPOUTATBHBIX
BpAIlleHUI, BOKPYT HEKOel eMHUYHON TOUYKHM CAMOCTOSITETbHBIX
BpAIllEHUI, HO U TOCTUYb MOHUMAHUSI OCHOB TOTO, YTO HA3bI-
BaeTCs1 CBOOONON IMepeMeIleHrs] OTHOCUTEIbHBIX €VHUI] acT-
POHOMMUECKHX MOCTPOEHUH, KaK B KaXJIOW OTAEIbHOU Cyryoo
MECTHOW CUCTEMHOM 00JIACTH COBMECTHBIX B3aUMOIENCTBUI, TAK
U B 0OJiee YaCTHOM CUCTEMe IPUMEPHOTO COOTBETCTBUSI, TOPA3/I0
OOJBIINX ACTPOHOMUYECKUX €AMHUIL BOZMOKHOTO CPAaBHEHUSI.

Ipubdan:kenne, neppoe:

VuuThiBass BOBMOXKHOCTH TOTO, YTO JII00Asi CHUCTEMa T'PaBH-
METPUYECKUX TOCTPOEHUI sIBiisieT co00il BechbMa OOBEMHYIO
KApTUHY COBMECTHBIX JIEUCTBUM CIOEPXKEK U MPOTUBOBECOB, Ha-
MPABJICHHBIX K CAMOCTOSITEIbHOMY MPOSIBJICHUIO €TUHOM KYJIbTY-



pbl TPABUMETPUYECKUX PAaBHOBECUM, TpeOyeTcsl CO3JaHue e/u-
HOTO MaTeMaTUIeCKOro amnmapara, 0ojee BBICIIEH CTeNeHH Mpo-
I'PECCUPYIOLLIETO PA3BUTHSA, CXOACTBEHHOIO C Pa3BUTHEM HAyKHU
o [loznanuu BeenenHoii, Tem 6osee uTo cama crieluurka uccie-
JIOBAaHUI OKOJI03€MHOTO KOCMUYECKOI'0 TPOCTPAHCTBA B YACTHO-
CTH, ¥ BCETo MPHUHIMITUATIBHOTO 00bEMa beckoneunoi Beenen-
HOM, o0naaet npakTuyeckumu no3HanusiMu Ennnont KynbTypst
Mupono3HaHusl.

Hcxons u3 3TOro 0OCHOBATENbHOTO YTBEPXKICHUSI, HEOOXO/IU-
MO COOOIIMTH TOMOJHHUTENBHO chenyiomee. Vcxons u3 Hews-
MEHHOCTH OCHOBHBIX MOJIOKEHUI OOI1IeN MaTeMaTU4eCKO 1IKO-
Jibl 3eMUIU, IPUXOJUTCS BBECTH JOIIOJTHUTEIBHO HECKOJIBKO 3HA-
YeHUI MaTeMaTUYeCKUX BEeJMYMH, UMEIOIIUX COOOM JI0CTaTOu-
HO OCHOBaTeJbHble (PU3UYECKUE €AWHUIIBI €IMHON CyOKYJbTY-
Pbl MAaTEMAaTUYECKOrO BO33peHusl. VIX HEMHOr0, BCEro OKOJIO -
CAATKA, HO OHU UMEIOT HECOMHEHHYIO KYJIbTYpY CBOEIO MOII[HO-
I'0 OCBEXKAIOILIETO BO3JEMCTBUS HA BCI0 MATEMATUYECKYIO IIKOJTY
3emun.

Wrak, B KauecTBe caMoro nepBoro U Haubdosee BaKHOTo 000c-
HOBAHM S BBOAMUTCS BEIMUMHA (PU3MUECKOTO U3MEPEHUS €IUHON
CUCTEMbI TPABUMETPUYECKUX YJIOKEHHH, C TMOMOIIBI0 KOTOPOH
IIPUBOJIATCS YIIPABJIAIONIEE BO3/ICUCTBHAE HAa BCIO IIKAJy MaTe-
MaTUYECKUX LIeHHOcTer. Ha3BaHue JaHHOM BEJIMYMHBI UCXOAUT
u3 (pakTa e€ MOCTOSTHHOTO HaXOk IEH! s BOOOIIIe, BO BCEH KYJIbTY-
pe MaTeMaTUYeCKUX MOCTPOEHUI IPABUMETPUUECKOTO KOMILIIEK-
ca U3MEPEHUH, U HE MOXKET CIIY)KUTh OTBJIICYEHHOU (PUBNUYECKON



€IMHUIIEN CTOPOHHETO, JTMOO HE YUUTHIBAEMOTO 3HAYCHUS.

1. BenmurHa COOTHOLIEHUSA KOPITYCKY/ISIPHOM SHEPIUM €u-
HUIBl TPABUMETPUUYECKOTO COOTHOIIEHHSI MacChl acTPOHOMM-
YeCKOro OObEeKTa, K PACCTOSHUIO MEXIYy YIJIOBBIMU TOUYKa-
MU OT/IEJIbHBIX MO3UIIMOHHBIX BO3JEUCTBUI I'PABUMETPUUECKO-
IO XapakTepa, UMEET OAHY M Ty K€ MOCTOSHHYIO COCTaBJISIIO-
11y, UMEHYEMYIO 8€AUUUHOL ROCMOSAHHO20 KO3 Pduuuenma
MENHCAUHETHBIX CUN ZpasuMempu4ecKozo 80o30eiicmaust . Jlan-
Hasl BEJIMYMHA MMeeT Ha3BaHUE MPOCKYAAPHASI eOUHUUA Me-
HCACMPOHOMUUECKO20 MOUEHHO20 83AUMOO0EIICMEUsl, COKpa-
HIEHHO «RpoCcKYyaapa». 3HauyeHue eé uMeeT OTHOIIIEHUE UMEH-
HO K CO3[AHHUIO €AVHON KapTUHbI B3aMMOJEUCTBYIOIINX I'PABU-
METPUYECKUX MTOCTPOEHUI, HE TOJIBKO B CAMBIX YaCTHBIX CIyYa-
SIX TPAaBUMETPUYECKUX PABHOBECHBIX COCTOSIHUM, HO U B CIIyYa-
SIX, TOPa3/10, MHOTO OOJIBIINX OOBEMHBIX Pa3MepPOB I'DaBUMET-
puyeckux paBHoBecuid. He 0603Hauas JaHHYIO €JUHUILY YHUCIIO-
BBIM 3HAUEHHEM, OMpeNesuM e€ B KauecTBe OJHON M3 HanOo-
Jiee BaXKHBIX COCTABJISIIOIIMX BCErO MOCIEAYIOMIErO CIOBECHOIO
00OCHOBaHMS PEIICHUS 3aJa4M TPEX U OOJIee TeJl aCTPOHOMUYE-
CKMX U3yYEHUI;

2. Crnenyomiasi BelMUMHa UMeeT Ha3BaHUe ¢pakmopuan 00-
weil cghepvl HeOecH020 npomueodelicmaust, 0OOCHOBAHHOTO
TEeM, UTO COBEPIIEHHO J100asi aCTPOHOMHUYECKAs €TUHUIIA B CO-
CTOSIHUM CO3JaBaTb, TaK HAa3bIBAEMbIII MOMEHT HMITYJIbCHOTO
MPOTHUBOCTOSIHUSL BCEM MAcChl CBOEr0 TOUEYHOI'O MPOTUBOJICH-
CTBUS, BCEM OCTaJIbHBIM CHJIAM COBMECTHBIX BO3JIEICTBUN, NME-



IOLIUX KYJIbTYPY MHOKECTBEHHBIX CICTEMHBIX B3aMMOIIOIJIONIA-
oYX Bo3aercTBrid. Takum oOpa3oM, BBeleHHME B 00OPOT JaH-
HOW CHCTEMHOU €TUHUIIbI, TT03BOJIsSIeT MPUBOIUTH BCE MACCOBBIE
CHCTEMHbIE B3aIMOM3MEPEHN I COBMECTHBIX B3aMMOOTHOIIEHUI
I'PaBUMETPUYECKUX MOCTPOEHUIl, K, COCTOSIHUIO KOHTPOJIBHOTO
TIONPABJIeHUs, HEM30EKHO BOZHUKAIOIIUX MPEIECCHil, MHOXKE-
CTBEHHBIX, OIIIMOOYHBIX MHBAPUAHTHBIX PA3BUTHI OOIIIEH Mexa-
HUKHU HEOECHOTO MOCTPOEHUS;

3. Ha3panue cienyioiiieil BeIMYMHbBI UCXOAUT, B TIEPBYIO OYe-
pelib, OT caMoro (pakTa MOJKOHTPOJIBHOTO BJUSIHUS HA HEE, Tak
Ha3bIBAEMOIO CYNEPKOHTPOJBHOIO MOMEHTAa B3aUMOJEHCTBYIO-
IIUX PeaKInil SHEPreTHUecKoro 0OMeHa Mek 1y BCEMU peaKIIvsi-
MU TOU WM UHOU (Pa3bl FPABUMETPUUYECKUX CMEITIEHUI, OTHOCH-
TEJIBbHO, TAK HA3bIBAEMOM OyXJAIoIIel TOUYKM COOCHBIX CMeIIa-
IOIIUX MOMEHTOB aCTPOHOMUYECKUX eIMHUI] HaOmoneHus. Ha-
3BaHUE €l UCXOIUT U3 IPEYECKOrO CII0BA «dCKeHOep», O3HAYAI0-
HIETO MOJIOKEHHUE, TOW UJTM MHOW UMITYJIbCHOW SHEPIMU COBMECT-
HBIX B3aUMOJICHICTBHIA, aCTPOHOMHYECKUX PACCTOSIHUNA OObEK-
TOB U3yueHus1. MiMeeT cBOE HEMOCPeICTBEHHOE BIUSIHUE B Kaye-
CTBE CTPOT'O IPEJOIPEIeIISIEMOr0O MOMEHTA PACUETOB B ITOCTPO-
€HUU MEXKOH(ECCUOHATBHBIX OPOUT MHOXECTBEHHBIX OOBEKT-
HBIX IOCTPOCHUH, B TOM YHMCJIE ¥ HA YPOBHSIX, OJIU3KUX K KPUTH-
YECKUM Y3J1aM 3aKpy4YMBaIOUX MOMEHTOB. O003HaUaeTCs JaH-
Hasl BEJIMUMHA 3HAKOM «fi» — «mu»;

4. TlpoucxokaeHue KaxIoW IPOMEXKYTOUYHON BEIUUYUHbBI
MEXKIPOCTPAHCTBEHHOTO TMOJIOKEHUSI B TOM UM UHOUM CcUCTeMe



COBMECTHBIX KOOPIMHAT I'PAaBUMETPUYECKUX B3aUMOJEUCTBUIA,
UMeeT B CBOEM JICUCTBUTEITLBHOM 0003HAYEHUH CMBICT (DaKTUIe-
CKOTO CO3/IaHUsl OJHOTO U3 JIEMEHTOB COBMECTHOIO IPOrpaM-
MUPYIOUIETO armapara MaTeMaTUYeCKOro MeXaHu3ma, B OCHOBE
CBOEM MO3BOJISIONIETO PA3BOAUTD EAMHYI0 KOMIUIEKCHYIO COCTaB-
JISIOUIYI0 HA HECKOJIBKO OTIEJIbHBIX B3aMMOITPOHUKAIOIIUX MO-
MEHTHBIX YCWJIMH. DTO MO3BOJISIET C MATEMaTUYECKOW TOUKHU 3pe-
HU$1 OLIEHUBATh KaXIYI0 U3 MaTEMaTUYECKUX €IMHUI] TPaBUMET-
PUYECKUX MOCTPOEHUH, KaK OTAEIbHYI0 (PparMEHTHYIO COCTaB-
JIAIOIYIO, TPUBOAS TEM CAMBIM K CO3[JaHMI0 COBMECTHBIX pEakK-
MM B3aMMOJEUCTBYIONIMX CHJI PAaBHOBECHOTO COCTOSIHUSI acT-
POHOMHYECKMX OOBEKTOB MareMaruieckoro HaOmoaeHus. Ha-
3BaHUE €€ MCXOAUT M3 OOIIEeH KyJIbTyphl MAaTEMAaTHUECKUX I10-
CTPOEHUM, TPUMEHSEMBIX NIPU PAaCYE€TaX COBMECTHBIX OCEBBIX
MOMEHTOB B ITPAKTUKE MATEMATUYECKUX U3MEPEHUN KPYTSIIHUX
MOMEHTOB, YTO caMo Mo ceOe U CO30aéT e€ Ha3BaHUe — «Ooce-
601l momenm». Takum 00pa3oM, JaHHAs BEJIMYMHA OTBEYAET
32 MOTOPHYIO PEaKIIMI0 BCEX OCTAJIbHBIX MOMEHTOB 3aKPy4HBa-
HUU, MPOMCXOASIIMX MTPU HAJTMYHBIX PEAKIIUSIX B3aMMOJICUCTBY-
IOLMX MOMEHTOB I'PABUMETPUYECKUX PEAKIIUN COMPOTUBJICHUS
OCEBBIM KpydeHHUsIM. Uem OoJibllie YCIOBHAS BEJIMYMHA KPYTsi-
IIEro MOMeHTa, TeM OoJIbIllee BO3MYIIAIOIIee BIUSHAE OKa3bIBa-
€TCs1 Ha BCIO JUHAMUKY I'PAaBUMETPUYECKUX PEAKIIMI COBMECTHO
BO3HUKAIOIIMX PEAKIMI IPOTUBOMECTHBIX 3aKPYyUYHUBAIOIIKX MO-
MEHTOB;

5. laHHas (usnyecKkas BEJMYMHA, UCTIONb3yeMas B (PaKTo-



pe MHOXECTBEHHOW PeaKIIMd COBMECTHOTO KPYy4eHHsl B3aUMO-
JEWCTBYIONIUX OPOUT Pa3IMIHBIX MHOKECTBEHHOCTEW TeJl, TaK
Ha3bIBAEMOTO «OPOUMANBbHO20 XAOCA», OTHOCUTCS K Pe3yJib-
TUPYIOIIEH UX COBMECTHBIX PEaKIM OTTOPKEHWsI B3aUMOJCH-
CTBUSL JpYyT APYTY, MO3BOJIsASI TEM CaMbIM, J1aXe CaMoOW MaJion
BeJIMUMHE U3 BCE MHOKECTBEHHOCTH COBMECTHBIX B3aUMOJIEH-
CTBWI, JOCTUTraTh, TaK HA3bIBAEMbIX MO3UIIUNA TTPOMEKYTOUHON
YCTONYMBOCTH K TTPOTUBOACUCTBHUSAM ropa3io OOBIINX MACCHB-
HBIX TOYEK OMOPHBIX PEAKIUi, BCETO NBUKYIIETOCs MEXaHU3-
Ma HeOeCHON MEeXaHUKH TeJl, Pa3JINIHBIX PEaKIUiA UMITYJIbCHBIX
MOBEJICHUI, KaK Ha 3aKPBITHIX OPOUTAX OTHOCUTEBHOTO YCIIO-
KOEGHHMS, TaK U Ha COBEPIIIEHHO OTKPHITHIX OPOMTAaX B3aUMHOIO
BO3JeHCTBUSA. BCE Nesio B TOM, YTO Takasi KOH(Uryparus coB-
MECTHBIX OIpPEesIIONUX MOMEHTOB, IMeeT HauOoJbIlee pac-
MPOCTPAHEHKE B OOIIEH TEMATUKE COBMECTHO OMPE/IEIISIIOIIXCS
peaKIMii B3aMMHOTO HAJIOKEHHSI OCEBBIX MOMEHTOB BpAIllCHUM,
BCEX MPAKTUYECKUX JIEMEHTOB POEBBIX KOHCTPYKITHI, COBMECT-
HO OOpaIanIIUXcs IPYyr OKOJIO APYra pa3iMyHbIX 3JEMEHTOB
COBMECTHBIX po€B. Takum oOpa3oM, JaHHAs BEJIMYMHA UMEET
CBOE TTPOMCXOXK/ICHHE OT CJIOBA Poil, IOITOMY HauOOJIbIIIee CBOE
3Ha4YeHE Ha3BaHU I UICXOJUT B TIOHATUU «3.1eMeHm post» . VIcxo-
151 U3 9TOT0, YCIIOBHO HA30BEM JAAHHYIO BEJIMUNHY «MOMEHMOM
Pposi», CIeloBaTe/IbHO, OHa MMeeT 3HaYeHHe B KayecTBe IMpej-
OIpeIeNAINIEro MOMEHTA, €IMHONM KOHCTPYKIIMK POEBOU peak-
LIMA COBMECTHBIX B3aUMOJIENCTBHUIA;

6. [TonoxeHue KaxaoM €JUHUIBI COBMECTHBIX PEAKIMN poe-



BBIX CKOIUICHUI aCTPOHOMHUYECKUX OOBEKTOB, UMEET CBOE, CTPO-
IO OMNpEJEJEHHOE IPAHUYHOE IOJIOKEHUE, 3HAYEHUE KOTOPOro
HE SIBJISIETCS CTPOr0 HEU3MEHHBIM IO OTHOIIEHWIO K eIUHU-
1Ie BpPEMEHU COBMECTHBIX PEAKLIMI B3aMMOJEUCTBUS, HO BMECTE
C TEM NIO3BOJISIET OTCJIEXKUBATh KAXKbI OTIEJIBHBIN IEMEHT PO-
€BOU CHUCTEMBI COBMECTHOIO B3aMMOJIECHCTBHS POBHO HACTOJIb-
KO, HACKOJIBKO 3TO TO3BOJISIET MPOU3BOAUTH PErHCTpaLfio 00-
IIAX PEAKLUI COBMECTHBIX B3aUMOJEVCTBUM B TY WM UHYIO CH-
CTEMY OTCYETA COBMECTHBIX PEAKLMii MAaHEBPUPOBAHUs, B Ol-
HOHM M TOH K€ YCJIOBHOM CHCTEME COBMECTHBIX KOOPIOMHAT 00-
IIMX B3aMMOJEHCTBUM CUCTEMBI. Takas cucTeEMa MEKKOPITYCKY-
JIIPHOTO TOJIOKEHUS OTAEIBbHBIX YAaCTHILl B3aMMOJEHCTBYIOIINX
TOYEK KOPIYCKYJISPHBIX MOMEHTOB, KaK BpAIlIEHU:, U, CIIEI0-
BaTeJIbHO, NIepe/laur OTAEIbHBIX UMITYJIbCOB SHEPIUM, KaK Jpyr
Ha JIpyra, Tak 1 Ha OOIIMe CUCTEMHbIE 00BEMBI COBMECTHBIX pe-
aKLUH B3aUMOJEUCTBHU S, IPUBOIMT K TOSABJIEHUIO, TaK Ha3bIBac-
MOW CHCTEMHO — YCJIOBHOM €IMHMIIBI COBMECTHOI'O BIIMSIHUS, KaK
B OOIIIEl ceMbe OTAEJBHOTO POsi, TaK M B pa3/IesIEHHON ero Ja-
cti. Takum 00pa3om, BBOAUTCS CIIeYIOIIAs CHCTEMHAs €IMHHUIIA
(pusnueckoro nuanazoHa ONpeaeaIMMOCTH, Ha3blBaeMasl yCJIOB-
HO, KaK «Mamo4Hwlil poil», 0011asi HOBU3HA KOTOPOTO, MOJIHO-
CTBIO MCXOIUT U3 MEXAHNU3MA ONPEJEIICHUS MAaTOYHBIX POEB OT-
JETBbHO OIpeIeNISIEMbIX KOHCTPYKTUBHBIX 3JIEMEHTOB Pa3HO00-
Pa3HBIX KOH(UTypalyil OCTaTOYHBIX 3JIEMEHTOB KOCMUYECKOIO
Mycopa, HaXOJIIErocsi Ha MHOTOYMCIIEHHBIX 1 pa3HOOOPa3HbIX
opOMTax COBMECTHOTO BpAIEHNsI B OKOJIO3eMHOM KOCMUYECKOM



IPOCTpaHCTBE 3eMJIM. BO3HMKHOBEHHE TEOPUU MATOYHBIX POEB
B CTOJIb K€ XapPAKTEPHOW CTENEHU CBOMCTBEHHO U POEBBIM KOH-
CTPYKIUSIM OT/EIbHBIX MOMEHTOB 00Jiee KPYITHBIX aCTPOHOMMU-
YEeCKMX B3aMMOJIEHCTBUIL, TeM OoJsiee YTO B OCHOBE B3aUMOJIEH-
CTBUS JIE)KUT OJUH U TOT K€ MEXAHU3M B3aUMOJIEHUCTBUS OCEBBIX
BpAILIAIOIIX MOMEHTOB OTHOCUTEIBHO €IMHOW TOUKH MPHUIIOKE-
HUSI OCEBOTO MOMEHTA, YTO MPUBOAUT K MPOSIBIICHUIO, TAaK HA3bI-
BAEMbIX PEaKIMil OpOUTATBHOIO Xa0ca;

7. Tlpy HaMYKMK B YCJIOBHOM CEMbE MAaTOYHBIX POEB, KaK Ma-
JIBIX KOHCTPYKIIUH OTJEIbHBIX KOMIIOHEHTOB OPOUTAJIBHBIX 3Jie-
MEHTOB Xa0ca, TaK U JIIOOBIX APYTUX, BIUIOTH 10 OE3MEPHO KPYII-
HBIX OPOUTAJILHBIX JIEMEHTOB Xa0ca, HAOMIoaeTCs OJJHA U Ta ke
cxonmHasi KaptuHa. Ecnm, K mpumepy, B ciiyyae Ge3MepHO Ma-
JIOM KOHCTPYKITMHA COBMECTHOTO OpPOUTAILHOTO Xa0ca, MMPOUCXO-
JIUT, TaK Ha3blBaeMasi KOHCTPYKIIMS TIOCTOSIHHOU TMepeHaaKu
OT/IEJIbHBIX JIEMEHTOB OpPOUTAIILHOTO Xa0Cca Ha OT/E/IbHbIE He3a-
BHUCHMbIE KOMIIOHEHTHl OCHOBHOIM POEBOW MAaTOYHON KOHCTPYK-
UK, TO Takas IMepeHasajgka B Oojiee KPYIHBIX, U TeM Oojee
B 0€3MepHO KPYMHBIX, TPUBOAUT K TOSIBJICHUIO, TAK Ha3biBae-
MOTO SIBJIEHUS1 COBPALLIEHUS] OTAEJIbHbIX KOMIIOHEHTOB MaTOYHO-
r0 posi OT KaXJOW OTIEJIbHOW €€ CTPyH, K COBpAIleHHI0 Oojiee
OpraHM30BaHHBIX Macc OOIIeil 6e3MepHOCTH, BBI3bIBAsI TEM Ca-
MBIM, TaK Ha3blBaeMblil 3¢hghexm coenacosannozo nepenana-
Jcueanuss oOIell KOHCTPYKIIMM MAaTOYHOTO posi B TOJIOKEHUE
oOIel AeHaTypalyy OCeBOro BPaIIAIIero MOMEHTa, MPUBO-
IIs1 TEM CaMbIM K COIVIACOBAHHBIM JEMCTBUSAM OIHON OOBEMHOMN



MAacchl FPaBUMETPUYECKUX TTOCTPOEHUIA B MOJIb3Y JIPYroid, NMe-
1orelt 6oJiee CKOOPAMHU POBAHHBIE 3a1AChl UIMITYJIbCHOM SHEPTUN
COBMECTHOIO BpaulieHus. TeM cambiM, CO3Ja€TCs, TaK Ha3blBa-
EMBIN «31eMEHM 0Ce8020 NO2AOULCHUSL MEHCHPOCIPAHCHGEH-
HbIX 803MYUWjeHUTl», TPUBO/ISI TEM CAMbIM K CO3[JaHUIO KPATKO-
BPEMEHHBIX PEAKIMH YIIOPSA0OYEHHOIO ABMKEHUS KakI01 e/1n-
HUIIbI YCJIOBHO MTPUHSTOTO MAaTOYHOT'O POsi, OTHOCUTEIBHO OHOM
Y TOW K€ CHCTEMBbI OOIIMX KOOPIMHAT, COBMECTHOTO TPUJIOKE-
HUs1 IMITYJIbCHBIX IOTOKOB SHEPrUU Bpalalox MOMeHTOB. Ha-
3bIBAETCS JaHHAS BEJIMUYMHA — «3/1eMeHI 0ecXaoCHOCHU» |

8. TpakTarusi MOJIOKEHUN €IMHON CUCTEMbl POEBOM MaTOu-
HOM KOHCTPYKIIMM OOIIMX OpPOMT COBMECTHOTO BpallleHus BO-
KPYT OJJHOU, YCJIOBHO MIPUHATON TOUKH OOIIEN COOCHOCTH, MPH-
BOJUT €€ K MOSIBJICHUIO CIEAYIOLIETO IEMEHTA B IIOCTOSHHO CY-
IIECTBYIOIEH cHcTeMe OPOMTAIbHBIX XaOCHBIX COCTOSTHUM, TeM
HE MeHee, MI03BOJIAs ONIEpUPOBATh TAKUM ITOHATHEM, KaK OT/Eb-
Hasl «BeAUMUHA XAOCH020 CKOOPOUHUPOBAHHO020 803.MYUAl0-
uie20 MOMeHma», PUBOIAILETO K ONEPUPOBAHUIO MATOYHOU
KOHCTPYKIIME OCHOBHBIX ITOTOKOB POEB, B O0Jiee Mporpeccupy-
IOLLEV CUMITTOMATHKE MOBBIILIEHHOTO MPOTHO3HOTO MOBBIIIEHU S
Ka4yeCTBa UCMOIHSIEMbIX MaTEMAaTUUYECKHUX ONEPAH/IOB, COBEpIIIa-
€MOr0 B KaXJYI0 UCCIEAYEMYIO €IMHULLYY KOHTPOJIBHOTO BpEMe-
HU ONepUPOBAHK S BETMYMHAMMU, CBOASIIIMMUCS B €IMHYIO CUCTE-
My MEXIPOrpaMMHOIO KOAA €JUHOM MO3ULIMU MEXKIIPOrpPaMM-
HOT'O IECTPYKLIMOHHOTO PEXHUMa MOCTOSIHHOM PEaKIIM1 COBMECT-
HOTO B3aMMOJIEUCTBUSI BCEX MHOKECTBEHHBIX JIEMEHTOB MEXK-



IPOCTPaHCTBEHHOTO pos. Ha3Banue el — «onepand kauecmea
CO8MECMHBIX PeaKyuil», IPOU3BOIMMOIO BIYUCIEHUSIMU, TaK
Ha3bIBAEMOIl OUCKPEMHOIL 102UKU NOBEOCHUS MeNHCRPOCMPAH-
CMBEHHBIX 006eKMO08, HAXOASIMXCA B PEXUME IMOCTOSIHHO-
r'0 KOHTPOJISI COBMECTHOTO MTPOXOJK/IEHUsI PEKMUMa TOCTOSTHHOM
TpaHc(OpMaLUK POEBOIO MOTOKA;

9. Hanuuue B KaxA0M OTAEJIBHOM ClIy4ae Xaoca OpOMTallb-
HBIX CMEIIEHUH, TaK Ha3bIBAEMbIX 3.1€MEHINO0E NPOMENCYMOoHU-
HOUl pa3vl OMKAOHEHUsT 00H020 YCMOUUUBO20 COCMOSAHUSA
nPoZPamMMHO20 K00a Ha Opyeoii, IMEIOILiA 60Jiee paBHbIE IO3H-
M1 MaTeMaTU4eCcKOro ONepUpOBaHUs, TPUBOAUT K MOSIBJICHUIO
emE OJHOr0 3HAKOBOIO 3JIEMEHTa MPOMEKYTOUYHOrO HCUHCIIe-
HMS1, TPUMEHEHNE KOTOPOro MO3BOJISIET ONIEPUPOBATh, yKe HE OT-
JeJIbHBIM OINepaHIOM KauecTBa COBMECTHBIX PEaKLMi, HO orle-
paH/IOM KauyecTBa IPOTHO3HBIX peakuuil. Tem cambiM MO3BO-
7511 BOBJIEKaTh B €AMHYI0O MAaTeMaTMYeCKyl0 MalllMHy pacyé-
Ta JIEMEHTHI OTAEIBHBIX XaOCHOCTEN OPOUTAIBHBIX BpPAIlEHUH,
UMEIOIMX MOPSJAKM KOHTPOJBbHBIX PACYETOB MHOXKECTBEHHEE
Y yBEpPEHHEE, OTHOCUTEIbBHO HEKOTOPOH, YCIOBHO ompejelsie-
MOMH, XaOTMYHOI MHOXecTBeHHOCTU. Ha3biBaeTcs naHHas Benu-
YUHA — «ONEPAHO0M NPOMENCYMOUHOIL MHONHCECINEEHHOCTU
YpM IIPOTHO3HBIE NTOKA3aTeM Hanoosiee YBEpEHHO YKJIaIbIBaIOT-
cs1 B OOIIYI0 KapTHHY XAaOCHOW YCTOWYMBOCTH, TeM Oojiee 4To
caMa KOHCTPYKLMSI MaTeMaTHM4YecKOro amrnapara, OCHOBAHHOIO
Ha MpUOIMAKEHUN MacCOBOM MHOKECTBEHHOCTH BO3MYIIAIOIINX
KOJIeOaHMIA, IMeEeT CBOVICTBO CBE/ICHHUS €10 K ammnapary CBOJAHOTO



pEXMMa KOHTPOJIbHBIX TOUYEK, HAXOASIIUXCS B OOIIEH CTPYKTY-
pe€ MOCTOSIHHO BO3MYILAEMOT'0 IIPOCTPAHCTBEHHOTO MOJIOKEHUA,
HO MMEIOIIUX HAI0JIOKOBYIO KOHCTPYKIIMIO BHEBPEMEHHOT'O TaT-
PYJMPOBaHUS HaJ OOIIel Maccor BO3MYIIEHHON Cpe/ibl;

10. ITpubmkeHne pexxuma paspelieHus JIIoOou CTeNeH! BO3-
MYIIAIONIUX BO3/IEHCTBHUM, CTOIb XapaKTEPHBIX IS JTIOOOU CH-
CTEMHOW OpraHu3aIluy OpOUTAILHOTO Xa0ca, TEM He MeHee, TTPH-
BOJIUT K ONPEJEJIEHHBIM TOUYKaM COBMECTHBIX B3aMMOJEHCTBY-
IOIIMX MOMEHTOB COIJIACOBAHHBIX OOMEHOB KOPITYCKYJISIPHBIMU
MIOTOKaMH1 CBOTHOM SHEPrvH 33aJeHCTBOBAHHOTO pekuMa oOIrie-
ro xaoca, 1 oOMeHa UMU MeXJy BCEMHM YYaCTHUKAMH JIOOOM,
JUTUTEJIbHO OCYIIECTBISIEMON OJHOMOMEHTHOCTH OpOUTAIILHO-
ro xaoca. Tem Oosee 3HAYMMOIA, CTAHOBUTCSI BEJIMYMHA yUETaA
COBMECTHBIX PEaKIIMi SHEPreTUIECKOro 0OMeHa, POUCXOIIIe-
ro MeXIy BCEMHU MPAKTUYECKUMH YYaCTHUKAMU OpOUTATBbHOM
Xa0CHOW KOHCTPYKIIMM COBMECTHOTO SHEprooOMeHa. 3HaueHue
JAHHOU BEJIMUYMHBI, KaK HEKOE KOMIIOHEHTbI SHEPreTUUECKOro
PABHOBECHUSA MEXy BCEMU YYACTHUKAMHU POEBOrO COYAAPEHMSA
MHOKECTBEHHbIX JIEMEHTOB OOILIEH U €IMHON XaOCHOCTU, UMEET
CMBIC/I, UMEHHO, KaK CUCHEMHAs eOUHULA 00Ue20 nPOCmpaH-
CMBEHH020 803 MYULAIOU|€20 NOCIOSIHH020 MOMeHmMA OedheK-
ma maccwvl, MPOUCXOAALIETO U3 — 3a BIIUAIOIIEIO BO3MYILIECHUS
€/IMHOW MACChl TPaBUMETPUYECKOM COCTaBJIsAIOIEN beckoneuHo-
cru Beenennoii. [laHHas BeIMUMHA UMEET CTPOTO YIOPSAJOUYEH-
HOE€ SHEepPreTUuecKoe 3HaYeHue, BEIMUYMHA KOTOPOro B pa3iiny-
HBIX IIPOCTPAHCTBEHHBIX MOJIOKEHMUAX KaXJ0M MECTHOU Beenen-



HOM, UMeeT Monpaisoime K03((UIUEHTh TPOMEKYTOUHON
TouHocTH. Ha3Banwue el — «seauuuna ko3¢gguyuenmmnoii coep-
Jocusaemocmu», v BBeIeHUE KOTOPON B MaTeMaTWUYeCKUW ari-
napaT OOpaTHOUM CKaJISIPHOCTH BEJIMYMH, CO3/AaET MPUMEPHYIO
KapTUHY 00IIel YCTOMYMBOCTU MEKITTAHETAPHBIX €JMHUIL CPAB-
HUTEIBHOrO aHanu3a. [Ipuuém, cam anmapar MareMaTu4ecKkoro
aHaJIM3a UCTONIb3YeT UCKJTIUUTETbHBIE (DOPMBI MEKBPEMEHHBIX
CHCTEM TPABUIIOCTPOCHUS OOIIeH IpaBUMETPUYHOCTU, KaK OT-
JeJTIbHOrO 00BhEMa CTaTUIHO TposiBiisieMort O0rielt BeeneHHoi,
TaK ¥ MHOXECTBEHHO TpeBbIIaionmx 00séMoB O0mmeit becko-
HeuHocTy BceneHHoi.

dopmupyloliiue creneHHble (hakTopbl JAOKa3bIBAEMON 3aja-
yn TpEX M Oosee Tes, caMu 1o cede, ABJAI0TCA He Ooree ueMm,
KaK CTeleHHBIMU (DaKTOPAMU BBICIIIETO TUTIA TPABUMETPUUYECKO-
IO TIOCTPOEHM S, TEX WM MHBIX MOJIeseld COBPAIAIOIIUXCS KOH-
I'PYSHTHOCTEN €IMHOTO NMOCTPOEHM S, TON WA UHOW MOJIENIU CO-
BpAILIAIONIUXCS] KOMIJIEMEHTAPHBIX MHOXECTB €JUHON CEeTH OT-
JeTbHOCTEN COMOMEHTOB UMITYJIbCHBIX 3HAYeHU M, TOTO WJIK UHO-
IO TUIA U3y4aeMOro XaOCHOTO MOCTPOEHUsT OPOUTATBHBIX CMe-
mieHunii. TeM He MeHee, cama KOMIUIEMEHTAIIMsI CBA3YIOIIUX Op-
OUT COBMECTHBIX BpaIlIeHUI He UMEET CaMOTO TJIaBHOTO, 3HAYe-
HHUE KOTOPOTO 3aKJIIUAeTCs B TOM, UYTO caMa KOHTPYSHTHOCTh
MOCTPOEHUS TOW WJIK UHOM, CUCTEMHOW MOJEJIM UCTUHHOM Xao-
CHOCTU OpOUTAJILHBIX TPYMIMPOBOK TeJ, OTBEYAIOIINX 32 €CTe-
CTBEHHOE Pa3BUTHE COOBITUH, MCXOAUT U3 (haKTa HEMOHWUMA-



HUSI TAKOTO KJIACCMYECKOTO MOMEHTa OOIeidl MeXaHWKH TpO-
CTPAHCTBEHHBIX MOCTPOEHUI, KaK HAXOXKAEHUE UCTUHHOTO (hak-
TOpa CaMOBO3JIEHCTBUSI, T€X WM MHBIX COBPAIIAIOIIUXCS MO-
MEHTOB MHOKECTBEHHBIX T€Jl CAMOPA3BUTHS €CTECTBEHHON MO-
JIeJTi, He TIPOCTO COIUIaHeTapHBIX MaciiTaboB, HO MacIITaboB
COCHCTEMHBIX U COTaJIAKTUYEeCKHX. Benp, B JIIOOOM MHOM CITy-
yae, He CYIIeCTBYET TAaKOro 3HAYMMOT'0 KOMIIOHEHTAa €CTECTBEH-
HOW 3alllUThl, KaK 00uiell 00E€MHOCIU NOCMPOEHUS 00uie20
xaoca opouUmMAaNbHBIX 2PYNNUPOBOK, BCE OHU, TaK WIM UHAue,
HO TIPUBSI3aHBI K OOIIEH M €CTECTBEHHOM COOCHOM KOOpIHMHA-
1M OOIIeraJak THIeCcKoro maciirada. IMeHHO OH, Tak Ha3biBae-
MBI ghakmop odwell cmpamezuu ooule2aNaKmMuUUecKoil xaoc-
HOCMU MHOMCECMEEHHOIL CYnepzpyYynnuposKu moueuHsvlx npu-
N0XHCEHUTL OMOCAbHBIX 00°6EeKM08 e0UHOIL CUCTEeMbl NPUBSI3KU
8ceoduez0 OpoUMANbLHOZ0 Xa0Cca, Vi CITYXKUT UCXOIHOU MOJIEITBIO
TaKMX YaCTHOCTEN OPOUTATIBHOTO Xa0ca, KaK BHYTPUCUCTEMHbIE,
a y’x TeM OoJiee U BHyTpHUIUIaHETapHbIe. TakumM 00pa3oM, BBIXO-
1151, Ha TIO3UITUY TTPUOJTMIKEHU ST BTOPOTO, MOXHO BBICKA3aTh Clie-

AyloInee.
Ipubdam:kenne, BTopoe:

Bcst o0Omiasi koopauiHaTHas CeTKa €JMHOrO KOMIUIEKca 00-
IIErajJakTUYeCKOro MOCTPOEHHST eJUHOTO Xaoca OpOUTAIbHBIX
IPYIIIMPOBOK COBPALIAIOIIUXCS TeJl, UMEeT, M0 KpallHenl Me-
pe, YETKME U HeIBYCMBICIIEHHbIE TIOTEPU BHYTPUKOOPAMHATHBIX



MMITYJIbCHBIX TIOTOKOB Ha co3faHue 3(P(EeKTUBHBIX KOOPAMUHAT-
HBIX MOCTPOEHUM TE€X WJIA WHBIX MOJEIEW €OUHOM KOOpAHMHA-
[IUU BHYTPUTAIAKTUYECKON YCTOMUMBOCTH, YTO MPUBOIUT K TO-
My, YTO BCSIKasi MOjie/ib OOIIel KOOPAMHAIIMKA COBMECTHBIX MM-
MYJILCHBIX CAMOBO3/ICCTBUI OPOUTATBHBIX TPYNITUPOBOK, UME-
eT (PaKTUYECKU, OHY U Ty K€ MIPUPOAY CAMOCOXPAHEHUSI, «00-
Wez0 eOUH020 UMNYAbCA CAMOBLINCUBAHUS». EcTecTBEeHHO,
gTo Takas popma npuodIKeHus: K pakTy eMHON YCTOMYMBO-
CTH JTIOOON CUCTEMHOM I'PYIITUPOBKY KOCMUYECKHUX TeJI, MMeeT
OIHYy U Ty K€ MPUPOIHYI0 CUCTEMHYIO 3alUTy OOIIeKOCMUYe-
CKUX MaciTadoB. Tem Oojiee, TOBOPSI ¥ O TaK HA3BIBAEMBIX TPYII-
MMPOBKAX CAMOM MaJIOW OTAEbHOUM YAaCTHOCTH, KaK BCE Ta Xke
IPYIIMPOBKA TPEX TeJl, WIM UHAYE Ha3blBaeMasl MaACulmaoHoul
UACMHOCMbIO MUHUMAALHO20 npedenda.

Hcxomst u3 BCero BBIIIECKA3aHHOTO, MOKHO CMEJIO MOJOUTH
K TPAKTOBKE OCHOBOOIPEAEAIOIINX XapaKTEPUCTUK MUHUMAJIb-
HOW MOJIeTU 3aJ1auM TPEX TeJl, Ha CaMOM Jiejie SIBJISIOIIEeNCs BCe
TOI ke aOCOMIOTHOM MOJEJIBbI0 HEKOEH MHOKECTBEHHOCTH Tel,
TaK Kak JioOasi CUCTeMHasi MaJoCTh, €CTh, KaK 9TO HU CTpaH-
HO 3BYYMT, €CTECTBEHHAs COCTABJISIIONIAS MAKCUMAJILHON MOJEe-
71 OECKOHEYHOT0 MHOKEeCTBA MHBIX TeJl. [ToBTopeHue modoi Ma-
JION YaCTHOCTH PelleHusl TIPOOJIEMbI TPEX Tell, BRIXOAWT ITy0O-
KO 3a PaMKH, KaK CUCTEMHBIX, TaK W TAJTaAKTUUYECKUX CIIOCOOOB,
MOCTPOEHUSI MOJIEJI €IMHOTO T'PABUMETPUUYECKOTO YCIIOKOEHU ST
BceoOI1iero opouTaabHOro xaoca. Ho mobast cucreMHast pa3HH-
1[a TPAaBUIIOCTPOSHUM, €CTh B CBOIO OYepe/ib, A0COMIOTHO HJICH-



THYHAs1 MOJIeJIb TPABUIIOCTPOEHUS 00IIel CUCTEeMHOCTH becko-
HeyHoro Muposnanus. M ectecTBeHHO, 4TO Modast MOIEb JIo-
001 YaCTHOM CUCTEMHOM €IMHUIIbI IPABUIIOCTPOEHUS], OTHOCUT-
Cs1 POBHO B TOH ke CTerneHu, 4to u crerneHb Oomieit ['paBumer-
puueckoir CucremHont YcroituuBoctu Eannoit beckoneunoctu
Mupoznanus. [Tonumast mogoOHYI0 KOHCTATAIMIO, OECKOHEUHO-
ro yreepxjaeHusi beckoneunoi Ycrouunoctu Enunoit ['paBu-
merpun IIpocrpancrtBa u Bpemenu, npumem crenymoolnee cu-
CTeMHOE MPUOTMKEHHE.

IIpuo6Jm:KeHne, TpeThe:

Oo6mas u Egunas CamononaepxkuBaromasicsi [ pynmupoBka
Ennnon beckoneunoctu [Ipocrpancra u Bpemenu, cama no ce-
Oe, ABJISET BCIO OECKOHEYHOCTh CAMOTIOICPKUBAIOIIMXCS TPYII-
MUPOBOK JTIOOBIX YaCTHOCTEH, B KaKUX Obl MHOKECTBEHHO pa3-
JIMYHBIX COYETAHUSIX OHU HE HaXOIWJIMCh Obl, KOO 3TO €CTh Ipe-
cioByThill «3akon Eounoit Inepeuu [lpocmpancmea u Bpeme-
HU», TINACSIIANA O TOM, YTO HMKAaKas 4acTh OT OOJbBIIEH YacTh
EcrecTBeHHON DHepruu He SABJISETCS aOCOMIOTHO JTOMUHHUPYIO-
IIel, ¥ TIOJICKUT PaCCMOTPEHUIO, HCKITIOUUTEIbHO, B BUJIE Ca-
MOM MaJioi CBOEH MHOKECTBEHHOCTH, TO €CTh aOCOJIIOTHO Ma-
JIOW 4acTHOCTU. ECTECTBEHHO CKa3aTh, YTO COBEPIIIEHHO JiIo0ast
cUCTeMa MaJIbIX YacTHoOCTel, Haxoasanwmxcs B Equnon Cucreme
DHeproodMeHa, 1ake CaMbIX MAJIbIX M UCKTIOYUTEILHBIX ITO CBO-
el MajiocTu HaOmoaeHus, BT codort « Eounyro Cucmemy



Auepzocoxpanenus Ooweii beckoneunocmu Ilpocmpancmea
u Bpemenu». Ilpunumvas BO BHUMaHME TOT (PaKT, YTO cama
MaTeMaTHyecKasi MOjielb €CTECTBEHHONM MaHWMYJISIIUA JaHHbI-
MU, TIPUHATHIMA Ha 3emiie, SIBJISIOTCS UCKJTIOUUTEIbHO MaJlbl-
MU YaCTHOCTSIMM OT MaTeMaTU4yecKOro armapara COOCTBEHHOTO
Mupo3aanuisi, IPUXOAUTCS KOHCTATUPOBATh HEBO3MOXXHOCTD CO-
3[aHMs TIOJTHOM MaTeMaTU4ecKor MOJIeNy pa3pelleHus 3a/1aun
NPUHIUIUAAIBHBIMU TOJIOKEHUSIMA 3€MHOTO MaTeMaTU4ecKOro
anmnapara.

CreoBatellbHO, BCS JabHEWIasi OOCTPYKTUBHASI KPUTHKA
OyneT 3aMeHeHa UCKJTIOUMTENTbHON MOIIIBIO JIOTHUECKOTO 00bsIC-
HEHHs CJIOBECHOTO pojia, TeM 0oJiee YTO CaMU OT/IENIbHbIE TI0JIO-
JKEHUS YaCTHOCTEN MaTeMaTHYECKOro armapara 3eMHOTO MPOKUC-
XOXKIEHUSI, UMEIOT TIOTEHIIUAIbHbIE BOZMOKHOCTH K CBOEMY JIO-
I'MYECKOMY MaTeMaTUYeCKOMY OOOCHOBAHHUIO.

Bo3zpeiicTBue 11e710i1 raMMbl BHOBb BBEIEHHBIX HATYPATbHBIX
BEJIMYMH JIOTIOJTHUTENIBHOTO JKaHpa MaTeMaTU4eCKOro OOOCHO-
BAHUS, UMEET CBOM UCTUHHBIM CMBICI MTPEyNPEKAAIIErO Mo-
SIBJICHUsI aOCOJTIOTHO HOBOTO TOKOJIEHWSI MaTeMaTUIecKuX 00-
CTPYKLIMH HOBOTO THUIIA KOHI[YWJAJIbHOTO BHUJEHHS, YTO CaMO
1o ce0e OKaKeT CUIIbHEelIIIee Mapaan3yoliee COCTOSHUE 3eMHO-
r0 MaTeMaTHUYeCKOTo arnmapara, ¢ TeM, YT0O0bl IOBTOPHO BO3PO-
JWThCS, Ha OoJiee BBICINIEN CTYNEHU CaMOECTeCTBEHHOTO Pa3BHU-
THSL.

Bosnukamomas TeHaeHIMs 0ObsSICHEHUSI MHOTUX HOBEHIINX
TPAKTaTOB, MAaTEMaTUYECKUX HEAOOCMBICJIEHUI 3€MHOI0 Mare-



MaTUYeCKOTO anrapara, u3jiaraéMblX B HEKOTOPBIX (popmax ma-
TeMaTUYECKUX 3arajiok, MPUBOIUT K TOMY, YTO UYpe3MEepHOe UX
3aTSArMBaHNE B KAYeCTBE BO3MOXHO MAKCUMAIILHO JIOKA3yeMbIX
COCTOSTHMIA, CO3/Ia€T UIMEHHO TaKyl0 CUCTEMY MaTeMaThu4ecKOro
HEJIOPa3BUTHs, B YCIOBUSIX KOTOPOTO BCE MHOKECTBEHHBIE CTO-
POHBI €JMHOU TPEJTIOINY MaTeMaTh3Ma, KaK HayKu, CTAHOBST-
Cs1 IPUTYEH BO fA3bILIEX, HE TIO3BOJISISA CBOEBPEMEHHO C(hpopMHM-
pOBaThCsl UCTUHHOM TMpupose MatematnyHocTi Matepuu, 4To
camo 1o cede BIEUET K MPOCTpAllMM BCero reHooHaa mare-
MaTu4yeckor Hayku. Takum oOpa3oM, 0O03HAUUB CaMblie MaJibie
Y COBEPILICHHO He JIOSUTbHbIE MaTeMaTUIeCKUe TOPU30HTHI 00I1Ie-
r0 MaTeMaTU4eCKOro JOCTOSIHUS 3eMJTH, IepeiIEM K IIIaBHOMY:
YTBEPXKJIEHUIO OCHOB TMOJUTAMUYHOCTH MAaTEeMaTHUECKOrO BO3-
3peHHUs] B BOIIPOCE PelIeHus 3aJa4M TPEX Tell.

Co3pnanue pelieHUs] AaHHOM 3adayd, MPUYEM CrOcoOaMU
BBICIIIEH JIOTHCTUKU (PUI0CO(CKON JIOTUKH, UMEET Mo/ COOOM
HEJBIA PsiJl TO3a/1a4, UX BCEro TP, HO 0OO3HAUMB UX, MOXHO
0003HAYMTH U CaMy BBICIITYIO JIOTUCTUKY OCHOBHOTO JJOKA3aTellb-
CTBa 3aJja4M O TPEX TeJlax.

OCHOBHBIE KOHIIEIITYAJIbHBIE JIOTUKHA
B 3AIIIUTY PENIEHUSA 3A/IAYHM O TPEX TEJIAX

Jloruka, nepBas:

Wcrunnas npupona Jiodoro ¢akTta SHeEprooOMeHa Mex1y Te-
JlaMH — ecTb (haKTOP HEMIPEPHIBHOIO UMITYJILCHOTO SHEProoome-
Ha MeX/y HUMHM, B CAMOW MOJHOM 3aBUCHMOCTH MX HE OT pac-



CTOSIHU MeXJy HUMHM B (paKTUUECKMX CHUCTEMaxX MEX3BE3JI-
HBIX KOOPAMHAT, a OT TOUEK MPUJIOKEHUS] UX UMITYJIbCHOM CO-
CTaBJISIIONIEN B OECKOHEYHOCTH TOYKM CAMOTO TeJa, SBJISIONIe-
rocsi 0eCKOHEYHOI IIEHTPaJIbl0 COOCTBEHHOTO CAMOPA3BUTH S, TO
€CTb BCsIKasl UMEIOIIASCS OMOPHAsk TOUKa COOCHOCTH BpallleHU s,
IPEe/ICTABIISAET COOOM UCTUHHYIO TOYKY OSCKOHEYHOH CHCTEMBbI
KOOPJIMHAT, YTO caMo Mo ceOe mpeBpalnaer 000l coBepIIeH-
HO OOBEKT aCTPOHOMUYECKON MPUBS3KU B, COOCTBEHHO I'OBO-
psi, CYOBEKT HaTypaJbHOTO SHEProoOMeHa. DTO BIEUET 3a CO-
0011 BO3HUKHOBEHHE MOHSTUS CYOITPOSKIIMOHHOTO BOCTIPUSITHS
J0O0ro MHOTO Tejia OOIIed KOHCTPYKIMU Mupo3jiaHus, B BU-
Jie aOCONIIOTHOM TOYKH, MPUJIOKEHHON yacTi EnquHon DHeprun
beckoneunoctu Ilpocrpancrtea u Bpemenu. [Ipumenenne naH-
HOW JIOTMKM O4Y€Hb Xopoulo yBsasbiBaercs ¢ Enunon Crparern-
el JJoMrMHaHTHOrO DHEProrepeHoca, To ecTh TAKOro, KOraa of-
Ha U3 CUCTEMHBIX TOUEK, HAXOASIINUXCS B €IMHOM CUCTEME SHEP-
roo0pa3oBaHusl OOIIel CUCTEMHOCTH TPEX Tesl, CBS3BIBACT Ce-
Os1 ¢ OJIHOBPEMEHHBIMU TPOEKIIUSIMA CBOEH SHEPrOHACHIIICH-
HOCTHM Ha OCTaJibHbIE JIBa. BO3HMKAIOIIAs MPU 3TOM, KaxyIlas-
Cs1 HEJIOTUYHOCTh NIOBEAECHUS OJHOM TOYKUA OTHOCUTEJBHO JIBYX
JpYyTHX, UMeeT mof coOo¥ (pyHIaMeHTaIbHbIE OCHOBAHUS K TO-
MY, 4TO OCTJIbHBIE JIB€ TOUYKH, TOYHO TAKUM e 00pa3oM TOIy-
YaloT CBOM JIOJIM SHEPreTUYeCKUX KOMIEeHCAIIWA, TTPUBO/ISI TEM
CaMbIM BCIO Ka)XYIIYIOCSI HEJIOTUYHOCTb MOBE/IEHU I SHEPrOIPU-
JIO)KEHHBIX TOYEK K (PAKTUUECKOW JeTEPMHUHAIIMM CBOUX UCTHUH-
HBIX TOYEK camMopa3BuTHs. Bo3HUKaloIIMe Mpu 3TOM peakivu



JEeTEPMUHAIIMM, CBOJIHBIX MOJIOKEHUI €IMHOTO MEKOCEBOIo Je-
TEPMHUHU3MA MEKOCEBBIX BPAIICHUI CAMBIX OTIEJIbHBIX TOYEK,
CO31a€T MHOXECTBEHHYIO KapTHHY OECKOHEYHOH CaMOBOCHPO-
M3BOJIMMOCTY OECKOHEUHBIX COYETAaHUI OOIIEeno/IepKUBAIOIIIE-
rocs coctosHUA. COCTOSIHME €IMHOrO KOMIUIEKCHOTO CaMOIO/I-
JepKaHusT BCeX OSCKOHEYHO MAJIbIX TOYEK €IMHON KOHCTPYK-
1IMY CAaMOTIOIIEPKAHN S YCTOMUMBOIO YCTPOEHU 1, BHEIIIHE KaXy-
HIUXCs1 OECKOHEYHO XaOCHBIX OPOMTATBHBIX CaMOMOIEPKUBA-
HUIA, 9T0, He OoJIee ueM, UICTUHHAS KapTHHA MAaTepUATbHOTO PaB-
HOBECH S BCEU UCKJIIOUMTENIbHOWM MaTeprUaJIbHOM KapThHHBI Mupo-
3aHUS.

Jloruka, BTopas:

Bcesikas kapTuHa ectectBeHHOro Muposnanusi, ectb, He 0o-
Jlee 4eM, KapTuHa ecTecTBeHHoro nopjepxanus Eounoii Ipa-
sumempuueckou Ycmouiuugocmu beckoneunozo Ilpocmpan-
cmea u Bpemenu, a ecrv 3T0 Tak, a OHO OOCTOUT MMEHHO TaK,
¥ HUKaK MHAauYe, TO BIOPY TOBOPUTH O TOM, YTO JI00as KOH-
cTpykuus Mupo3faHus B cambIX MasblX (pOpMax €CTECTBEH-
HOTo 3HeprocOepexeHus, sABIseTcs cama no cede, He MPOCTO
SHEPronoACPKUBAIOILIEN EAMHUALIEN TPEXCUCTEMHOTO Xa0ca Op-
OUTATBHBIX TOJIOKEHHWA, HO ¥ HETOCPEACTBEHHOW YyYacCTHUIIEH
BBIXOZId HA MHOXXECTBEHHbIE PEXHUMBI €CTECTBEHHOIO CaMOIIO-
JepKaHUs CBOETr0 MCTMHHOIO M HACTOSIILETO peXuMa, HacTos-
1IeW ¥ €CTECTBEHHOU SHEPrOYCTOMYMBOCTY UMEHHO JAHHOU TOY-



ku [IpocTpancTBa u Bpemenu, onpeessisi TeM caMbIM CaMbIX Ce-
0s1 Ha OECKOHEYHOe MaHEeBPHPOBAHUE, KaK MacCaMH CBOUX WC-
TUHHBIX TeJl, TaK U KOJIMYECTBAMU DHEPruu, MPUXOASIIUMUCS
Ha Kak/J0e U3 HUX, U B OOIIEl YACTHOCTH Ha BCIO CUCTEMHYIO
IPYNIHUPOBKY OOIIeN XaOCHOCTU MEK3BE3THOTO MOIOKEHUS UC-
TUHHOW TJIAKTUYECKOM TONOHUMHUYECKON MTPUBSI3KH.

Jloruka, TpeTbs:

CamopasButue 000N CHCTeMbl SHEProMH(POPMAITMOHHBIX
0OMEHOB MeX]Ty JTIOOBIMU KOJIMUECTBAMH SHEPrOCOOOIAMOIINX -
cs1 TeJI, eCTh, He OoJiee YeM, Kak equHast MH(OpMaIlMOHHAs Kap-
THHKA Cyry00 YacTHOTO XapaKTepa eCTeCTBEHHOIO CaMOpPa3BH-
THSI, TOTJIA KaK caMa TOYKa IMPUJIOKEHUsT BCE TOW e CHUCTEM-
HOCTHU OOILIEr0 Xaoca, SABJISAETCS aOCOMOTHON TOUKOM COOCTBEH-
HOW JIeTEpMUHAIIMM B CHUCTEMAax BBICIIIETO THUIIA MEXK3BE3IHBIX
KOMITAJISILIUE, CBOJISI TEM CaMbIM, BCAKYIO POJIb OTJIE/IBHO B3sl-
THIX YACTHOCTEH SHEPreTUYECKUX TOYEK MPHUJIOKEHUSI OT CH-
CTEMHBIX OPOUTAJILHBIX XA0COB, K CUCTEMHBIM Xa0CaM MeXra-
JIAKTUYEeCKHUX MaciiTaboB. Takum oOpa3zom, JiroOas CTerneHb Mpu-
OJIMOKEHUsT BCSIKOW OT/ICJIBHOM YaCTHOCTH SHEPreTUYeCcKOro op-
OHMTaJIFHOTO Xa0ca, CBOAUTCS, HA HET, CTETIIEHSIMU MEKOPOHUTATb-
HBIX Xa0COB, KaK BHYTPEHHUX CHUCTEMHBIX TaJJAKTUYECKUX, TaK
Y BHYTPEHHUX CUCTEMHBIX MEKTaIaKTHIeCKuX. OJJTHUM CJIOBOM,
BCSKOE IMOI00ME, MaJIoro B OECKOHEYHO OOJIBIIEM, €CTH €CTe-
CTBEHHAsl KapTHHA BCEOOIIEro Xaoca, UMEIOIEro YIopsiI0ueH-
HOCTb BBICIIIEr'O THIIA MEXXAOCHOTO TAJIAKTUYECKOTO COCTOSIHUS,



1 TeM Oojiee B Macitabax MupoB u Becenennbix. Takoe 3akJiio-
YeHWe eIUHOM JIOTUKU IHepeocoxpanenust Qowezo baaanca
CaMOM MaJloll YaCTHOCTH HeprocOepexeHus: yepe3 OecKOHEeY-
HOCTb UX CJIUSIHUM U CAMONONAEPKaHUM, UcxonuT u3 beckoneu-
Hotl Jlozuku camonoiepKUBaIOIIErocsl MeXxaHu3Ma OeCKOHEe-
HO Pa3BUBAIOIIETOCS SBOJIIOIIMOHHOTO Pa3BUTHsI camMoll Marte-
puu BeeneHHom, uMeloinen ynpasiisieMoe COCTosiHUe yepe3 bec-
koneunyro Jloeuxy Hausvicwezo Pa3zsumusi Mvicasuieit Bce-
JIeHHOI.

Oomas Joruka

Bcesikasi camonopiepxuBatomiasicss CUCTeMHasi OpraHu3aius
OOIIEro XaoCHOTO TMPeIPa3BUTHS, BCIKOTO MaJlor0 CHCTEMHO-
ro oOpa3oBaHUsI, Yepe3 MHOXKECTBEHHbIE MOJOOHMS UX B CBOJ-
HOUM KapTuhHe OeCKOHEYHOr0 MHOKECTBAa 0Opa30BaHMiA, CBOIM-
MBIX B TOYEUHBIE CUCTEMHbIE MPUIOKEHUS] JHepzemuueckux
Touex, ectb TeM caMbIM CaMOOPraHM3allUsl CUCTEMHOTO Xao-
ca Eounoit Mamepuu Ilpocmpancmea u Bpemenu. 10 oc-
HOBOIIOJIaraoias cucreMHas enuuuia EctectBenHoro 3HaHus
00 oO1el KyJabType camopa3BuTHsi MatepuasibHoi BeeneHHOM.
Hcxoast u3 3T0r0, MOXKHO TOBOPUTH O TOM, UTO BCSAKAsT KaKyIla-
SICSl MHO)KECTBEHHOCTh KakKJJ0T0 OTJIEJIBHOTO Xaoca, eCTh, He 00-
Jee 4yeM, Kak decnpedeavHas manocme Eounoii Kapmunwi,
Duepzemuueckozo Pasnogecusi, UMEIOILIETO B CBOIO OYEpPEdb
CTOJIb K€ MaJible TIO3UIIMK CBOErO SIBHOTO coBepilieHCTBA B bec-



Koneunocmu Inepzemuueckozo Eounozo Xaoca Mamepuano-
Hoz0 Co3udanusi.

MHo:keCcTBEeHHas1 CHCTEMa OMOPHBIX peakluil camo-
JNBICKYIIEHCS KaApTHHKH OPOHTAJBHOr0 Xaoca OT KOM-
OMHMPOBAHHOTO0 BO3/EMCTBHS N-T0 KOJUYECTBA Tel,
NPEBBIMNAKIIUX YHCJIEHHOE MPEBOCXOICTBO 0o0Jiee IBYX
H /10 HeOompeJaeJIEHHOH 0€CKOHEYHOCTH MaTepPHaJbHOr0
paBHOBeCHS.

Pa3Butue Hayku, Kak TaKOBOH, HEBO3MOXHO WM3MEHUTh Of-
HUM pa3oM, Kak M0 MAaHOBEHWIO BOJIIIEOHOW MAaJIOUKH, a T0-
TOMY BCsIKasl CTeTeHb BO3MOXHOW OPraHU3aIMK BBICIIIETO TUTIA
yueOHOro mpoliiecca caMoi MaTeMaTuyecKoil HayKH HEBO3MOX-
HO B CBOIO OYepe/ib 0e3 CO3JaHus OCOOBIX MPEIeICHTOB, TO €CTh,
VMMEHHO TAKUX JEWCTBUU, KOTOPbIE BBI3BIBAIOT y CaMOW HayKH,
MHOTOYKCJIEHHBIE TOTYKOBbIE 3(PPEKTHI BHICITIEN CTETIEHH CaMO-
OpraHu3aliuu, CiocoOOHbIE MPUBOIUTD €€ K HACTOJIBKO Pa3yMHBIM
JEVCTBUSIM BBICIIETO OCO3HAHMSI CBOEW UCTUHHOW 3HAYMMOCTU
B TEXHUYECKOM Pa3BUTUU 3€MJIU, UYTO CTAHOBATCS 3HAKOBBIMHU
9JIEMEHTAMU HOBEHIIEH MOXU HOBOTO TEXHUYECKOTO Pa3BUTHSI.
Cospnanue Ha Oa3e Bwvicuezo Mamemamuueckozo Ilo3nanus,
TaK Ha3bIBAEMOTO ITPOPHIBHOTO KOJEKCA ONEePEKAIOIIETrO MaTeMa-
TUYECKOTO Pa3BUTH L, TO3BOJISIET MPSIMO YTBEP:KAATh, UTO BCE CO-
BpeMEHHOe HacTosiee noyioxkenre OOmecTBeHHOW 3eMiIi Ha-
XOJIUTCS] HAa TIEPBUYHOM CTapTe CBOUX YCIOKHSIOIIUXCS 3a/1a4.
Bce 311 3agaun SBASIOTCS MPOLIECCOM HENPEPHIBHOTO, COBEP-
meHcTByomerocs: Habopa 3nanuii HoBoit @opmarin Mpimie-



Hus. [ToaToMy npuMeHeHne HOBEHIIUX CIIOCOOOB YTBEP:KICHHU S
MaTeMaTU4IecKOro MpeBOCXOACTBA, HaJ OE3HAAEKHO, yCTapeB-
e, hopMoii oTcTaromero 3eMHoro MeIIUIeHus1, IPOCTO 005-
3aHO YTBEPIUTb HOBBIE CTAHJAPThI MATEMATUYECKOTIO MBIIILIE-
HMS B CTeNeHH, Oojee KpPaTHOM BCEMY CYIIECTBYIOIIEMY I1OJIO-
xeHmio Berer. Co3nanue Ha 6a3e HOBEHIIUX MOCTY/IaTOB Marte-
MaTHYECKMX KaHOHOB pa3BHTHSs, Oojiee BhICIIEro, U Gosee co-
BEPLLIEHHOI'0, €CTh TOT CaMbIH I1yThb, COIJIACHO KOTOPOMY U JOJIXK-
Ha pa3BUBaThcs HOBeHmas popmanust OdiiectBeHHOro Paspu-
A 3emm. Hukakaa mnasa ¢popma Hosoro Ilo3Hanus HeBO3-
MOXHA K CBOEMY HACTOSIILIEMY YTBEP:KAEHHIO, KPOME TOM, KOTO-
past HermocpeACTBEHHO NMpudM3uiIack kK Hayunomy MbliieHHo
3emuIn.

[IpeacraBisiemMblil HUKE TEKCT HAYYHOTO JOKa3aTeIbCTBa Ofl-
HOM M3 CaMbIX HEMHOTOUYHMCJIEHHBIX MaTeMaTU4YeCKHUX 3arajok,
IpeJICTaBJIsAeT COOOM, MO KpaiiHel Mepe, BOZMOXKHOCTb XOTsI Obl
0003HaYMTh, HA KAKOM YPOBHE CYIIIECTBYET HACTOSIIIAsl MaTeMa-
TUKa 3€MJIM, U TOT BO3MOXXHBIM YPOBEHb, KOTOPBIM NOCIEAYET
BCJIE]] 32 OUYEBU/IHOM MOIMBITKOM JI0Ka3aTh HE MPOCTO CYIIECTBY-
IOLI1E€ MaTEMATUYECKUE 3araIKM HAMMEHBILIETO KOJIMYECTBA I10-
CTaBJICHHBIX 3a/1a4, HO ¥ TOPa3fio OOJIBIINX UX KOJTMYECTB.

[MpuHnMnManeHass cuctemMa OOIIEro OpOMTAIBHOTO Xaoca,
MMeIoIIasi CBOM MOMBITKK Oo0Jiee UM MeHee YCIEITHOTO paspe-
IIEHUS, NIPAKTUYECKU BCErZla HE HaxoAWuJa CBOEr0 KOHEYHOIO
pasperuenus. [IpuurHOi 3TOMY CITy:K1JI0 BECbMa M BECbMa Or'pa-
HUUYEHHOE YHCIIO UCXOTHBIX JTAHHBIX, CIIOCOOHBIX K MOCTAHOBKE



3a/1a4uM CBOEro yCHeIIHoro pasperieHus. Tem Ooree, nMmeromas
CBOM, JIOCTATOYHO HETPAAULIMOHHBIE UCXOASIIME UCTOPUYECKHE
KOPHH, U3 KOTOPBIX B TOW WJIM MHOI CTENEHH, HO, BCE — TaKH,
pa3BuBaercs oOlas KopHeBasi oOiie3eMHast crparerust Mame-
mamuuecko20o Ilo3znanus. CymecCTBEHHBIM HEOCTATKOM TEO-
pYM, WIK TIO OPYroMy, 3aJadll TPEX Tesl, sBisieTcs e€ HecOa-
JIAHCUPOBAHHOCTh MO CUCTEME IMPUBSI3KU K TOW CHUCTEME KOOp-
JMHAT, B KOTOPOI OHa JOJKHA ObITh pelleHa, Mo MPUYMHE TO-
ro, YTO caMa CyTb KOOPAMHALIMUA COBEPILEHHO HE BBIAEPKMBA-
€T CBOE NPUHUMINAIBHON KpUTUKU. [IoBOOIOM K 3TOMY MOXKET
CITy’)KUTb XOT$1 Obl TO, YTO M3HAYAJILHO 33jaBaeMasi KOOpIUHAIMS
JOBUKEHUA TPEX TeJl HE MMEET CaMOro IVIABHOTO CBOETO OIlpe-
JEJIAIONIEr0 3HAYEHUs, UCXOJAIIEr0 B CBOEM IMOCHUIE OT TOIO
3HAu€HM s, P KOTOPOM BCE — TaKM, BOZMOKHO JIOCTHKEHHUE €€
JEWCTBEHHOTO pelleHus. Peub MIET O CHHXPOHHOCTH Nepeaayn
MEK/1y TeJaMH CaMOYTIPABJIsieMbIX PEKMMOB OOMEHHBIX ITPOLIeC-
COB MMITYJIbC — CUTHAJIOB SHEPreTUUECKON YCTOMUYMBOCTH, TO-
3TOMY JaHHasl TPAKTOBKA pEIeHUs 3aa4M TPEX Tesl HE MOXET
OBbITh pa3pelieHa B MOJTHOIM Ha TO Mepe BbLIEPKAHHOTO IOCTOMH-
crBa. HeoOxoaumo BBECTH B 000OPOT CUCTEMY TPAaHCLEHAEHTAIb-
HOW SHEProcBsIi3v JIIOOBIX KPYIMHBIX aCTPOHOMHUUYECKUX OOBEK-
TOB, IMEIOIINX M3HAYAIbHbIE Macchl Ooniee yeM Ha 12 B 15 crere-
HU TPUJUIMOHOB TOHH, TOJILKO B TAKOM CJIy4ae M BO3MOKHO, 00-
Jiee UJIM MEHEE YBEPEHHOE ONEPUPOBAHUE CTENEHSAMU BO3MOXK-
HOT'O IPUOTMKEHNS] YBEPEHHOTO pellieH sl TON0OHOM 331241 CO-
OTBETCTBHSI CBOUX OPOUTATBHBIX BOZMOXKHOCTEH, K ITOCTPOSHHIO



€IMHOro cymmupymomero pdgekra ooieid opOUTaTbHON CBs-
3ylomiel xaocHoCcTU. Tem Oonee YTO crucTemMa MOCTPOEHHS 3HA-
KOKOOPJIMHAT, HUKOT/Ia He OblIa pellieHa OTHOCUTEITBHO TOJIBKO
U3 TIPE/INIOB BHYTPEHHEH CHUCTEMBl KOOPIWHAT, U OOBIYHO HC-
XO/IMJIa, U3 TaK Ha3bIBAEMOTO CUCTEMHOTO KpU3UCa BHYTPEHHUX
OTIOPHBIX TOUYEK, COMIACHO KOTOPBIX W TPEANPUHUMAIIACH BO-
0OIIle MOMBbITKA pa3pelieHus JaHHOW 3a1aun. ViMest npeaBapu-
TeJIbHbIe 0OYCJIOBJIEHHbIE TIPEIIONIOKEHUsT ONPEIeIEHHOTO PO-
Ja TIpUOJIVKEHUsT SHEPrETUUECKOro 0OOCHOBAaHUS, MOKHO TIO-
IBITaThCs PEIUTh JIAHHYIO 337ady MMEHHO TeMU CIOoCcOOaMH,
Ha KOTOpbIe OHA MPUHIIMIHATBHO 3aT04YeHa. DTO CO3aHue 1eTIoi
CHUCTEMBI TIPEIIOJIAraloyX YCJIOBUI K BOSHUKHOBEHHUIO MHOXKe-
CTBEHHBIX TMIOTETUYECKUX CUTYaIUi KBaJpaTHO-IIUKJINYECKO-
IO WCTIOJTHEHU I MATEeMATUYECKUX YPAaBHEHHI BBICIIIETO TIOPSIIKA
TpaHC(OKATBHBIX HABOJOK, UCIIOJB3YsI IIPH 3TOM HEJJOCTaTOUHO
NIepPCIIEKTUBHYIO MOJIENTb PACYETOB KOHKPETHBIX MAcC — HECYIITHX
00BEKTOB pacuéroB. 00, HEBO3MOXKHO, pacriojyiarast UCKTIOUH-
TEJIbHBIMU JIOTAJIKAMU COCYIIECTBYIOIIMX CBA3EN MACC — BO3/ICH-
CTBYIOIIIMX UMITYJIbCOB SHEPreTHUECKIUX OOMEHOB, PEIIUTh 33/1a-
9y COBOKYITHOTO COJVKEHUSI MacC — SHEPreTUYeCKUX XapakTte-
PUCTUK B CTOPOHY HaJEKHOTO MPOrHO3MPOBAHUSI UICKOMBIX pe-
3yibTaToB. [IprMeHeHre HOBOTO THIA HEPreTHUECKUX pacyé-
TOB MacC — HECYIIUX OOBEKTOB MCCIIENOBAHUS MX XaOTHYECKO-
ro cOMKEHUs] WIN YOaJeHUsl, BOSMOKHO TOJBKO M MCKJIIOYH-
TEJIbHO TOJIBKO, €CJIM CO3/1aTh HOBYIO KOHIIETIIIMI0 MaTeMaThye-
CKOM 00YCJIOBJIEHHOCTH, TPUMEHSEMOU UCKIJTIOUUTELHO Ha 00b-



eKTaxX CHUCTeM OPOMTAJILHOW XaOCHOCTH, U UMEIOLIMX MIPU STOM
Pa3HOCTHU CBOMX MACC — SHEPreTUUECKUX XapaKTEPUCTHUK, 10CTa-
TOYHBIX K TOMY, YTOOBI BCAKOE MCKIIOUEHHE HEM30eKHOM To-
I'PELIHOCTH CYLIECTBYIOIIMX MaTeMaTHYeCKUX KaHOHOB HE CKa-
3bIBAJIOCH, HE TTPOCTO HA MCKJTIOUUTEIBHON TOUHOCTH ITPOTHO3H-
PYEMBIX MCUMCIIEHUIA, HO U Ha pe3y/IbTaTaxX UX IMIIOTETUYECKOrO
cuuciieHus B popMare COBEpUIEHHON OIMHAPHOCTH ITperoara-
€MOr0 BapHaHTa UCUMCIISIEMON MHOXXECTBEHHOCTH OpOUTAIbHOM
norpemHocTd. Takum oOpa3om, omepupysi CBOIHBIM KOJIMYe-
CTBOM OOBEKTOB CBOAHOTO HEPreTUYECKOr0 OPOMTAIBHOTO Xa-
0ca, HeOOXOIMMO UCXOIUTh U3 MIPEAINoaraeMoil Hen30eKHOCTH
HOBBILLIEHU 1 CBOIHOM YHUCJIEHHOCTH 0OCITYKMBAaEMbIX MaTeMaTH-
YECKUX CYOBEKTOB «IHepeemuuecKoil cmau UMnyabc — 00 MeH-
HbIX NPoUeccos» POBHO JI0 TAKOU CTENEHH, KOIja UCUUCIIEHHE
MoOO0W MHOXXECTBEHHOCTH OOBEKTOB €JMHOTO OPOUTAILHOTO Xa-
oca Hen30eKHO MTPEBBICUT BCE BO3MOKHbIE MHOKECTBEHHBIE T10-
Ka3areJ il MHOKECTBEHHOCTH OCHOBHOM 3ajauu Tpex Ten. Ome-
pUPpOBaHKE CBOJHOM CUCTEMOM MAacC — SHEPreTUYECKMX XapaKTe-
PUCTHUK COBpAIAeMbIX OOBEKTOB JII0O0W MHOKECTBEHHOCTH, OT N
+1, 10 n +X, B CTENEHAX KBaJPAaTUYHBIX (PYHKIHMIA CyneporepaH-
Ja OECKOHEYHOro MpUOMKeHHSI OECKOHEYHOCTH, UMEeT IaH-
ChI Ha BBIXOZ OOIIIEH 3aJa4M IOCTPOSHHUSI CIIEKTPATbHBIX MacC —
M30TOIHBIX XapPAKTEPUCTUK UCCIIEAYyEMBIX OOBEKTOB K BbIBEJE-
HMIO UX B MOJISIPHBIE CUCTEMbI KOOPAMHAT €JMHOTO SHEepreTuye-
CKOTO COMMKEHHMSI, TIPEXK/IE BCEro Mo BO3MOKHOCTSIM CO3/IaHUS
COBMECTHBIX TPAeKTOPHI 0OCITyKMBAEMOr0 KajacTpa Halmoze-



HUI YCTOWUYMBOTO pexxuma pukcaiuu. s 3Toro HeoOXoaumo
MPUMEHUTh cuUcmemy ON0UHBIX YPABHEHUIL CpeOHeKsadpamu-
UecK020 YcuNeHUst MOUHOCIMU SHePZemuuecKux UMNY.abco8
coemecmHozo0 oomena o0vexkmos epauwjenust. Ho cama 1uk-
JIMYecKasi CUMIITOMATHUKA SHEPIreTUYECKOrO CKOJIbKEHHUsI CBOJI-
HBIX PEKUMOB SHEPreTUYeCKOro pearupoBaHusi n+1 O0ObEKTOB
B €MHOW CTae SHEePreTMYecKoro oOMeHa, MOYTH BCera 3aBH-
CUT OT BHEIIHEN SHEPreTHYeCKON XapaKTepUCTUKU MEK3BE3/I-
HOT'O MPOCTPAHCTBA, MOITOMY BCSKOE MOA0OME SHEPreTHUECKUX
0OMEHOB MacC — UMITYJIbCAMU UMEeT XapaKTEPUCTUKY BHEIITHEe-
ro JIaBJIeHusl, CKOJIb Obl, yIaJd€HHBIMU, OHU He Ka3aiuch. Benb
UMEHHO B CHJIy CYIIECTBYIOIIEH KOHBEPreHIIMM OeCKOHEUHOTO
9HEprooOMeHa CIIEKTPAJIbHBIX XapaKTEPUCTHUK TOW MM MHOM 00-
JIACTH MEX3BE3IHOTO MPOCTPAHCTBA, MTPOUCXOANT HEM30EKHOE
BoznericTBue «Eounoii Cucmemol Inepzemuueckoit Ycmoiiuu-
eocmu Eounoii Bceaennoii»
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Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.



https://www.litres.ru/pages/biblio_book/?art=43313956&amp;lfrom=192264536
https://www.litres.ru/pages/biblio_book/?art=43313956&amp;lfrom=192264536

	Глава 1
	Конец ознакомительного фрагмента.

