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Hcroku 3HaHusA

Yro coboro mpeacTaBisieT KaHOHUYECKOe (hM3UKO-MaTeMaTHYecKoe 3HaHue TBopIia BCeTeHHOM?

MoxHO 1 Ha3BaTh 3TO 3HaHMe HaydHbIM? Ilocne mosrux nuckyccuil Ha Qopyme, s MOry cka3aTh YTO 3TO HE KJlacCMUecKas Hayka, MO0 BCelleHHasl IOCTPOEHa
TBopuoM He HO HayYHBIM KJIACCHUECKUM O(UIMAIbHBIM CTaHAAPTAM CaMbIX BCOKMX HAyuYHBIX yupexaeHuil, y TBopua cBOM CTaHAApTHI, KapIUHAJIbHO
OTJIMYAIOIINECS OT YEJIOBEUYECKUX CTAaHAAPTOB, YCIOBHM, JOTM U NIPOYUX YTBEP)KICHUHN «HA HAYYHON OCHOBE YEJIOBEUECKOIO IOHUMAaHMs» B CTCHAX CaMbIX BBICOKUX
o(uImaNbHBIX HAYYHBIX YUPEKICHUN HA 3TOMH IJIaHETE , HO UMEET BIIOJIHE HAYYHBIA MOIXO0A. DTO MPOCTO 3HAHKE, @ TAK KAK OHO BCKPBIBACT INI00AJIbHYIO LIETIOCTHYIO
MHBAapUAHTHYIO CHUJIOBYIO CTPYKTYpPY BCEJIEHHOM, U B ATOH CTPYKTYpE IPOCMATPUBAIOTCS IJI0OAJbHBIE MOTOKM SHEPruil CHayajla Ha pacKpyduMBaHUE cCIUpalied
BCEJIEHHOH (paclIMpeHre BUIMMOM BCEIEHHOM), a IOTOM HalpaBJIEHHBIX HA CKpPyYMBaHUE CIIUpaliell BCEJIEHHOM (CXKaThe BCEJIEHHOM), M BO BCEM 3TOM HaOI0aeTcs
MOPSOK YCTAHOBJICHHBIM (IIPOMHMCAaHHBIA) MH()OPMAIIMOHHBIM KJIACTEPOM HAIOJHHUBIIEM HH(POPMALMOHHYIO EMKOCTh MEPBHYHOTO CTPOUTEIHHOIO KUPIIUYMKA
BCEJIGHHONW — sYeMKM (YacTulbl) 3(upa-npocTpaHCTBAa MH(POTOHA, U BO BCEM IPOCMATpHUBAETCs HeBUIUMas pyka TBopua co3jaromias M Bpamaromas chepbl
MUpo31aHus, TBopel TBOPUT BCE, TBOPUT caM ceOsl, TBOPUT >KHU3Hb, TBOPUT pa3yM, IIO3HAET caM ceOs, U JIIOAM 10 00pa3y M MOA0OUIO MO3HAIOT BCE BOKPYT, O3HAIOT
caMux ce0si. 3HaHUE BUJIUT BCEJICHHYIO KaK €IMHBIA IEIOCTHBIA >KMBOM OpPraHU3M KOTOPBIH MOXHO ONUCATh MaTeMaTHYECKU C MOMOUIbIO LU(pP, U OOBACHAThH
YKCJIOBBIE 3HAYEHUS CIOBECHO. .

3HaHME OTTAJIKMBAETCA OT AKCHOMBI BEPOSITHOCTHM BO3HHMKHOBEHHS BCEJICHHOW PAaBHOM €IMHHUIE B TEOPUU BEPOSITHOCTH, U OT TOTO YTO MAaTEeMaTUYECKU
BCEJICHHYIO MOXKHO CUHCIIUTBH MPUMEHSS B CYMCICHUAX (yHIaMEHTAIbHBIC TOCTOSIHHBIE B ()yAaMEHTaIbHbIC TPUHIUIIBI B IOTHUYECKUX ONEpaIisX, BBEAS B 3a7a4y B
KAuecTBE MCXOAHBIX JaHHBIX JJIs pelIeHUs HHQPOPMALMOHHBIN KiacTep (QYHIAMEHTAJIbHBIX IIOCTOSHHBIX M NPUHLMUIIOB, B JIAaHHOM CJIy4yac BBEICHbI
(byHIaMEHTaJIbHBIE TTOCTOSHHBIE 3aKOHOB KPATHOCTEH, 30JI0TOTO CEUYECHHUs CIUHMIBI, YMciia MU ¥ (yHJAMEHTAIBHOTO NPUHIMIA JyadbHOCTH. Tak Kak 3axava
HECTaHJAapTHAs, TO M pelIeHHe HEeCTaHIapTHOe. DTOT METOJ| pEIIEeHUs JIOTHYECKUX Olepaluil HecTaHAApTHBIM, HO MaTeMaTH4YeCKH BEpHBIH, 0€30LIMOOYHBIH.
MareMaTHKH He HaiTyT HU OIHOM OIIMOKM B CUUCIICHUSAX U JIOTHYECKHUX ONEpaIUsIX B MPOLIECCE PEILIeHHs 3a/1auH.

VYcioBus 3a1aun MOCTABEHbI CIEAYIOUIMM 00pa3oM: €ciH MPHUHATh aKCHOMY B TEOPHUHM BEPOSTHOCTH, YTO BEPOSITHOCTh BO3HMKHOBEHHUS BCEJIEHHOM paBHa
€/IMHUIIe, & TIEPBUYHBIM CTPOUTEIbHBIN KUPIUYMK BCEIEHHONW JOJDKEH BMelaTh B ceOe HEeKyr MHPOpPMAalLUIo B BUJE MH(POPMAIMOHHOTO KJIacTepa OMUCHIBAEMOI0
(GyH1aMeHTaJIbHBIMH MTOCTOSSHHBIMH U MPUHIUIIAMH, TO KaKyl0 NEPBUUHYIO opMy OH OyzaeT umeTh? M Kak MOKHO MCIIOJIb30BATh MOJyYEHHbIE HOBBIE JaHHBIE JJIS
JAJIbHENIINX JJOTHYECKHUX ONepanuil B MOCIEAYIOUUX PEIICHUX 3a7jaul B 00J1aCTH T7100aIbHON CTPYKTYpbI BCEJIEHHOM M CTPOEHHUS BEILIECTBA B YaCTHOCTU? A TaKke
[10JIy4aTh OTBETHl HA MHOTHE JPYTHUE BOIPOCHI KACAIOIINECS PACKPBITHS TallH MPUPObI MTOAJAIOLIMMCS MaTeMaTUYECKUM JIOTHYECKUM pelIeHHsIM 3a1ad. B nporecce
pelIeHns TaKuX 3a7ad MOJYyYHIOCh HEKOE 3HaHME, KOTOPOE 51 Ha3BaJl KOHOHMYECKOe (hHU3MKO-MaTeMaTHyeckoe 3HaHue TBoplia BCEJIEHHOM, KaHOHWYECKUI (u3Mar,
KaHOHWYECKass HyMepoJjorus. Yuraiite, uzyuyaiite, IpoBepsiTe, aHAIU3UPYITE, UIUTE BXOJ B KAHOHWYECKYIO KBAaHTOBYIO JIOTMKY U pelIaiiTe IVIaBHYIO MpoOiIeMy
3ToM nuBMWiIM3aiuu. He 3Haere mpobnemsl 3Toi nuBmin3anuu? Torga 3To 3HaHWME BO3MOXHO BaM M HE HaJ00HO 3HaTh? B mpuHIuMIeE, eciau y Bac MHTEIUIEKT Ha
JIOJDKHOM YpOBHE BbI 3HaeTe MpoOieMy 3TOW HUBWIM3ALMHU. 51 TOTOB B TaKOM ciiyyae IMOMOYb BaM OCHJIMTh KaHOHMYECKHH (u3Mat, eciau OyJeT JAOCTaTOYHOe
KOJINYECTBO JIMYHOCTEH TOTOBBIX IMOCTUYb ITO 3HAHHE IS O6J1ara CBOEro U OJIMKHHUX.



KaHoHMYeCKMT PUIMAT (auana)
KaHoHn4yeckast HyMepoJiorus

Beenenue B npeamer: Bcero gecsats nudp B «marematnueckoii az3oyke»: 012 3 4 5 6 7 8 9

Camoe npoctoe JIeHCTBHE KOTOPOE MOKHO MPOU3BECTH € LKU(paMH 3TO 3alKUcaTh YUCIOBYIO MOCIEI0BATEIbHOCTh, HATYPAIbHBINA Psi/l YHCEI:
123456789 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 ...

U cpa3y BbIsBIIsIETCS, CBONCTBO YMCIIOBOM MOCIIEI0BATEILHOCTU €CTh OECKOHEYHOCTD.

Crnenyrouiuii caMblil MPOCTOM 1Al ¢ YUCIOBOM MOCIIE0BATEIBLHOCTBIO, €M0 MOKHO Pa3JIOKUTh Ha JICIUTENH, KaXK/I0€ YUCIIO B UUCIIOBOM pAJIE, T € 3TO OyAeT
BBITJISIICTD CIEAYIOIIMM 00pa3oM: HaJ (MM MOJ1) KaXXIbIM YHUCIIOM OTOOPa3UTh YUCIIa HA KOTOPbIE AETUTCS YUCIIO HaXOASIIeecs B YUCIOBOM MOCIIEI0BATEILHOCTH.
[Tonmyuntcs Hekas Tabnuna, Tabauna geaeHus. 3a4eM n300pakaTh TaOIUILy ACICHHUs, €CIIH BCE 3HAIOT TaOJIMIly YMHOXKEHHS, U TeM OoJiee 4To TabIHuIa yMHOKEHUS
€CTh MpOCTas HATJIsAHAS U MOHSATHAs 171 BceX. B 3TOM akTe CHMBOJIMYECKOTO M300pakeHUs TaOIUIIbI JIENIEHUSI CKPBIT TITyOOKUN CMBICH, KOTOPBIH TOMKHBI TOHSTh
BCE KTO XOUET 3HaTh TailHy BcesieHHOH. (Ecnu Bol, untaroniuii 3Ty KHUTY, HE BUIMTE CMbICIIA 3HATh TalHY BCEJICHHOM U HE IIUTAETE HYXKHBIM 3HATh €€, Cpa3y rOBOPIO
— HE YUTalTe 3Ty KHUTY!, 3Ta KHUTA HE /IS Bac, MO0 MPOYUTAB € Bbl HUYETO HE MOMMETE U 3ps MOTEPSETE BPeMs, a BpeMsI JOPOXKE JCHET, 3aIIOMHHUTE 3TO).

JIist HarnsigHOCTH U300paXaro TaOHIly JeneHus (10 yucia 25, Tadnuia OeCKOHEeUHas ):
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Yro noka3biBaeT HaryIgHO Tabnuua aenenus? Inaas Ha He€ cpa3y BUAHO «EMKOCTh YMCIIay, HAIPUMEp MaTeMaTUKH WHOT/A IIYTKH pajii CIPALIMBAIOT «I104YeMy
JBaXK/1bI J1Ba paBaHo 4eTbipe?» OObIYHO B OTBET WJIM HUYETO UM KAKOE TO HEBHATHOE HEeyBepeHHoe OopMoTaHue. 13 Tabmuibl BUTHO YTO YHCIIO YEThIPE BMEILAET B
ce0e J1Be ABOMKH, YETHIPE €AUHUIIBI U caMy ceOs, EMKOCTh YeTBEPKU. OTBET: MOTOMY UTO B UETBEPKE BMEIICHHI JIBE IBOMKHU.

Taxke HaryIAIHO BUIHO (PYHKIIMOHAIBHOCTh YKCel, HapuMep GyHKIIMOHAIBHOCTE yncia 12 paBHa 6, a QyHKIMOHAIBHOCTD YKciia 23 paBHa Bcero Juib 2. Tabnuna
JeTICHUsI HAOYHO 0TOOpaXkaeT 3aKOHOMEPHOCTH KPaTHOCTEH, 3aKOH KpaTHOCTEH. DTo HaTypaibHas Tabauna. A TabauIa yMHOKEHUS €CTh UCKYCCTBEHHAs, BUJ Y Heé
MIPOCTOM M MOHATHBIN JIJIs1 BOCIIPHUATHS, CTAHAAPTHBIN I YEJI0BEUYECKOr0 MBIIIJIEHUS, TO3TOMY B YEJIOBEYECKON KIIACCHYECKOW MATEMATHKE UCITONIb3YETCS
yIpoui€HHas TabIrIa YMHOXKEHHS. DTO HE 3HAYUT YTO HATypasibHas TabJInIa JIeJIeHUs] HUKEM He Hcnojb3yercsi. OHa HCIOB3YeTCsl BBICIIMM Pa3yMOM KOTOPBIN
HETIOCTHKUM JIJIS YeJIoBeKa. B HallieM mOHMMaHWU BBICIIHNI pa3yM ecTh bojkecTBeHHBIN, ajbiine 00 3ToM OyneT Hanmucano. B nanpHelmem Tabnuity aeneHus s Oymy
Ha3bIBaTh «3aKOHOMEPHOCTH KPAaTHOCTE» WIIM 3aKOH KPaTHOCTEH.



MHorue 3HarT CTaHAAPTHBIN IPEAMET HYMEPOJIOTMH, HO HUKTO J0 CUX IIOp HE UMEET IOHSTHS YTO TaKOe «KaHOHMYecKas HyMeposorus». Hanpumep B
Kab0ase NCroabp3yeTcs MpocTas cTaHAapTHas Hymeposorus. KanHoHnueckass HyMepoJorus Ha TIOPsIIOK BBIIIE, M BBl B 3TOM yOeIUTECh CaMH, TPOYUTAB BHUMATEIHHO
3Ty KHHTY 10 KOHIIA, U TOMMETE ITOYEMY TaK.

Kanonnyeckwii puzMaT, KaHOHHUYECKasi HyMEPOJIOT sl OCHOBaHA Ha KaHOHaX. KaHOHM3MPOBaHBI 3aKOHOMEPHOCTH KPAaTHOCTEH, TAK)KE B KAUECTBE
KaHOHOB B HYMEPOJIOTMUECKUI KOMIUIEKC BBEJICHBI 30JI0TOE CEUEHHE, B YACTHOCTH 30J10TO€ CEYEHHUE €AMHULIbI, YUCIIO U, U OJUH O4YEHb BaKHbIN (pu3nueckuii
IIPUHLIMIL: IPUHIIUI JyadbHOCTH (Ayanu3m). BoT ueTelpe kaHOHA B KAHOHMYECKON HyMepoJioruu. X Mo>KHO MCIOIb30BaTh 7Sl CYUMCIIEHUS, HAIPUMEP CUMCIICHHE
CaMoro MPOCTOr0, YTO MOKET ObITh BO BCEIEHHOM.

UYro ecth camoe mpocToe Bo BceneHHOU? [uraTa: «BceneHnas cocTout u3 GyHAaMEHTABHBIX KUPIUYUKOB, YACTUL M CHJI, CTPOUTENBHBIX OJOKOB JIJIsl BCETO,
YTO MbI BUJIUM BOKPYT. Y MBI IPOCTO HE 3HAEM, IOYEMY 3TH KYCOUKHU JOJDKHBI 00JIafiaTh TAKUMH CBOMCTBAMH, KakMMHU 00afaroT. OyHIaMeHTalIbHbIe CBONCTBA
HaIleil BCEJICHHOM BBITIAJIM Ha TUTAHTCKOM KocMuueckoi pynerke? M Ham poctasncst moOeaHbli, cHacTIMBbIA OmieT. Mbl, mosrydaeTcs, )KUBEM B yIauIMBOR
BCEJICHHOM ?»

OtBet: Bcé 00CTOMT HEMHOXKKO MHAUE: MBI )KUBEM B CPETHECTATUCTUYECKON BCEICHHOM, BEPOSATHOCTD SIBJICHUS! KOTOPOW paBHA eIMHUIIE, a (pyHIaMeHTaIbHbIE
«KUPIHUYUKN» HAMIOJIHEHbI HH(pOpMaLMel, coaepkaT HH(OpMAILIIO, UMEIOT HH(OPMALIMOHHYIO EMKOCTh, KOTOpasi MOXKET ObITh ONKCaHa 3aKOHOM KpaTHOCTEH,
30JIOTBIM CEYECHUEM €UHHIIBI, YHCIIOM ITH, IPUHIUIIOM TyaJbHOCTH, U TAKUM 00Pa30M CTPYKTYpHUpPOBaHA MEPBUYHBIMH (PU3MUECKUMH CHIIAMHU B3aUMOICHCTBUS
KOTOpBIE SIBUJIUCH (B30PBAJIMCh) B IPOLIECCE KBAHTOBAHMUS SYE€EK IPOCTPAHCTBA (YACTHILL IPOCTPAHCTBA), TAKUM 00pa30M «B30PBAIOCh» IPOCTPAHCTBO 110 3aKOHY
KPaTHOCTEH, pa3Aeuioch MO 30JI0TOMY CEUCHHUIO, YUCIY ITH, PHHIUITY JyaIbHOCTH («packporimics Mup dactsimu» CyTb ObITHA-29 KaTpeH 4 cTpoKa), TaKuM
00pa3oM BBIYMCIISIETCS CTPYKTYpa MPOCTPAHCTBA — HEPBUYHON MaTepyu U3 KOTOPOW COTKaHa BCs BCEJIEHHAs, a IepBUYHAs MHPOPMaLUs CIIPOESUPOBaHA Ha BCIO
[EJIOCTHYIO €IMHYIO CHCTEMY BCEJIEHHOH, KOTOpas MPOHM3aHa MOCIIEI0BATEIbHO CHHTE3UPOBAHHBIMU IIECTHIO CUIaMU (PU3NIECKOTO B3aMMOACHUCTBUS, JAIBIIIE TIO
TEKCTy OyZeT pacnucaHa MOoCIe0BaTEIbHOCTD, 3TO 5 3a0eka Hanepé.

UYroObl 00HAPYKUTH «94acTUILy boray MHOIO OBLT 3aTesH BeChb MacIITa0OHBIA MPOEKT 1O CO3AAHUI0 TEOPUU KOTOPasi CIIOCOOHA OMMCATh HEJIOCTHYIO YHUKATBHYIO
MHBapUaHTHYIO CUJIOBYIO CUCTEMY BCEJIEHHOM OT caMoro e€ Hayajla M JJO caMoro e€ KOHIa, 1a UMEHHO J10 €€ KOHLA, N0 IiyOMHa MaTepuu He OECKOHEUHas!, a 3HAYUT
1 BbICOTA OrpaHuYeHa (110 MPUHIIUITY 3€pKalbHON cuMMeTpun). [103TOMY TOJIKHBI OBITH HEKHE IIPEEIIbI B KOTOPBIX OHA (BCEJIEHHAs ) MOXKET CYIIECTBOBATh B CBOEM
BEJIMYMH U B CBOUX IpeJieNiaX CUIIOBBIX c(hep KOTOphIE JIOTHYHO UMEIOT CBOU ChepruuecKue Mpeenbl, MOXKHO COILIUTATh Ha nanblax. MoXHO CKa3aTh OYEBUIIHO,
reHepalbHbBIN T1aH BeeneHHou cocTouT 3 nHdopmaiuu 00beIMHEHHON B OTHOM HEJIETMMOM TIEPBOPOIHOM Kupnruuke Beenennoi, nHpopMalmoHHOM
MCTOYHHUKOM NPOUCXO0XKJICHUS MUPA, U3 YETHIPEX NH(OPMAIIMOHHBIX KaHOHOB, KAHOHU3HPOBAHHBIX B KAHOHMUECKOW HYMEpPOJIOTHH.

[ToBTOpSIO, BOT YETHIPE MEPBUUYHBIX UHPOPMAIIMOHHBIX KAHOHA:

1 3aKOHOMEPHOCTH KpaTHOCTeH (3aKOH KPaTHOCTEH, CHMBOJIMUYECKas TaOIUI[a JACICHHs II0OKa3aHa BBIIIIC)

2 30510TOE CEeUEHUE eIUHUIIBI

3 Yucno nu

4 TlpuHIUO 1yalbHOCTH

MHorue MOryT BO3pa3uTh, HaIpUMEP eCTh B (PU3HMKE MPUHIHUI 3epKATbHOM CUMMETPHH, OH IATHIH! J[€710 B TOM, YTO 3TOT NPUHLIUI BTOPUYEH, AaJIbIle Bbl TOUMETE
MOYeMy BTOPHYEH.

Bo3HukaeT J0ruuHbIi BOIPOC: MOYEMY HMEHHO 3TH YeThIpe HH(POPMAIIMOHHBIX JAHHBIX HAJ0 JJIS YHUBEPCAIBHOTO pereHus 3agaun? Camu no cede ymucina, YucaoBas
MOCJIEI0BATEIBHOCTD, HATYPAJIBHBIN Psi/l YUCEII, HE 1al0T BO3MOKHOCTH MOHSThH BCEJICHHYIO, M Ja)Ke Pa3JI0KUB HATYpaJIbHBIHN sl YUCEN Ha ACTUTENN, TIOTYyYUB BU
«Tabauia JeneHus» HEBO3MOKHO CUUCIUTD BCEJIIEHHYIO, OO B IUIOCKOCTH HATYpPAJIbHBIX YHCEI «YBUIECTh» 00BEM BCEIEeHHOI HeBO3MOHO. Ho uncna npuHumarorces
0€30roBOPOYHO ISl CYUCIIEHUS CUCTEMBI, ITO3TOMY 3aKOHOMEPHOCTH KPAaTHOCTEN MPUHATHI B KAU€CTBE OJTHOT0 MHPOPMAIIMOHHOTO KaHOHA. 30JI0TOE CEYEHHE B
KauecTBe «b0oXKECTBEHHON IPONOPLUN» IPUHSTO, B YACTHOCTHU 30JI0TOE CEYEHUE €UHULIBI IPUHATO NIl CUUCIIEHHSI CaMOT'0 MPOCTOI0 YTO €CTh BO BCEJIEHHOM,
CUHCJICHUSI TIEPBOPOTHOTO «KUPIMUYUKA» BCEICHHOUW. UNCIIO TH IPUHSATO B KAYECTBE MPE0Opa3oBaHus INIOCKOCTH B chepy Kak «chepudeckuid KodrhuiueHT, noo
BCE€ HaXOUTCA B cdepax, a MI0CKOCTb:



27.

YTo II0CKO - TO JIMIL IOBEPXHOCTH,

B oO6beme Ten u ecTh ux CyTh,

VY BpEMEHH JETSIUM B BEYHOCTh

EcTb n3MepeHne BBBICH U B I'Ty0b

CBs13aTh IUIOCKOCTh U 00BEM Uepe3 OBEPXHOCTh MOXKHO 4epe3 cepuueckuii kodhdpummeHT ynciio nu. (B kauecTBe nepBOMCTOYHHKA ISl HAITMCAHKS 3TOW KHUTH B

HEPBYIO OYepe/Ib B3ATO JPEBHEE IPOU3BEICHIE MaHYCKPUNT «CyTh OBITHS).

Ou3nuecKuil MPUHLIUN 1yaJbHOCTH B Ka4eCTBE MHPOPMALMOHHOM COCTABIISIONICH [T CYMCICHUS TIEPBUYHOTO C(HEPUUECKOTO KKUPIUUNKa» BCEIICHHOH B3ST,

[IOTOMY YTO 3TO OCHOBHOM NpHHLUI, chOpMYyIUPOBaHHBIHN B (pr3MKe, M 3TOT NPUHIMI COONIIOIEH B IPUPOJIE COBEPIIEHHO OUEBUIHO, I03TOMY BO3BEJICHHE €TI0 B

KaHOHBI JUISI TAKOTO YPOBHSI HyMEPOJIOTHH 3TO HEOOXOJUMOCTb.

U Tak, 11 perieHus 3a1a4u 10 KaHOHMYECKOMY HyMEpOJIOIHUECKOMY CUMCIICHHUIO IEPBUYHON CTPYKTYPbI BCEJICHHOM 3a/1aHbl BbILIEYKa3aHHbIE TApaMeTPhI

«KUPIUYMKa», U HE HAJI0 TPATUTh JOJTHE THICSUMIETHS JUIsl TOTO YTO Obl YZ0CTOBEPUTCS UTO 3TU IIapaMeTpbl HEMAaTEePHAJIbHbI, OHU TaAKH HEMAaTEPUAIIbHBI, HO

IPUBOAAT K MaTepHaIN3alM, KaKuM 00pa3oM, Kakol MexaHU3M MaTepuanu3aiun? BoT Ha 3TOT BOIPOC TOXKE HY>KHO MOJyYUTh OTBET B KAHOHUYECKOH

HYMEPOJIOTUH JIOTHYECKUM 00pa3oM (Ha MEPBBIX IMOPaX YHCTO TEOPETHUYECKH, TOTOMY YTO Ha BTOPOM 3Tare HyXHbI Oy1yT MpOBeACHNE (PU3UIECKHIX IKCIIEPUMEHTOB,

KCTaTH Ha MHOTHE MOPSJIKY JAELIEeBIIE UeM SKCIIEPUMEHT Ha boJbIIoM aJpoHHOM KoJulaiiiepe), U HaCTOJIBKO ke 3P PeKTUBHEE, sl HAIEIOCh.

Pemenue 3a1aun UMeET YHUKAJIbHBIN METO/I, HE CTAHJAPTHBIHN JUIs TPAJUIMOHHBIX MaTEMaTUYECKUX PELIEHUH, HAa CETOIHALIHUN JIeHb albTEPHATUBHBINA METO/:
MertoMKa CUMCIIEHUS CaKpalbHON r€OMETPUU CTPYKTYPhI YaCTHIIbI IPOCTPAHCTBA:

Bo3pMmuTe B pyKku mapuk (HampuMmep TeHHUCHBIHN MapuK), (3aTylryiTe Ha HEM BCe HAAMMCH, HaITpUMep 0eoi KpacKoW MIIM KOPPEKTOPOM), TOTTyCTUM IIapUK

IpeJCTaBIseT cO00H MHUMYIO BHYTPEHHIOIO chepy BOKPYT KOTOPOH ONUCBHIBAETCSI TOPOU/L, a JIMHUS BBIYMCICHHAs Ha cepe ecTh KacaTelbHasi K OIMCaHHOMY

TOPOUAY.

1 TlocraBre Ha cdepe (mapuke) Touky O (Ha4aJbHASI TOYKA OTCUETA)

2 IIpoBemuTe yepe3 TOUKY MPSMYIO JIMHUIO - OHA 00pa3yeT 3aMKHYTOE KOJIbI0 Ha cdepe - 360 rpamycos, pazaenseT cepy Ha JBE POBHBIX TOJOBHHKH (IIEHTpaATbHAS

IIPO/IOJIbHAS JIMHUS) U Ha IPOTUBOIOJIOXKHON CTOPOHE OCTaBbTE TOUKY — HPOMUBONON0MNCHAA mouka omcuéma, 01 , COeIMHEHNE ABYX TOUYEK Yepe3 LIEHTp IIapa

(cdepsl) ecTh 0Ch ChEpHI.

3 178 ouepeHOro paszieneHus cgepsl Ha PyHKIMOHAIbHBIE TPONOPLUUU QYHKIIMOHANBHBIM yrciaoM 0,6180339... mpoBeseM MareMaTHueCcKoe ASHCTBUE:

360*0,618034=222,49rpanyca , OT Ha4aJIbHOM TOYKH, [10 LIEHTPAJIbHOM MPOI0JILHON JIMHUH, OTHA0XKUM 222,49/2=111,245rpanyca, no 111,245rpagyca no oaHy u 1o

BTOpY!0 cTopoHbl 0T ToukH O. [ToctaBum Tam Touku Ao ¥ By (BTOpHYHBIE TOYKH OTCYETA), U 110 ITUM JIBYM HOBBIM TOYKAM MPOBEIEM OKPYIKHOCTH (KPYT),

LIEHTPOM 3TOr0 Kpyra Oy/aeT IpOTUBOMOIOXKHAs TOUKa 0TcY€Ta Q1 KOTOpast HAX0IUTCs Ha ocH cepbl. TakuM o0pa3om cepa pa3ieanTcst Ha IPONOPLUUOHATLHBIE

yactu 0,618... u 0,3819... (monepeuHoe pazaeneHue chepbl Ha 30J0TYIO MPOIIOPIIUIO, IEPBOE 30JI0TOE CEUEHHUE), TAKUM 00pa30M OJ[HA YacThb cepbl OyaeT

222,49rpanyca, a npyras 137,51rpanyca.

4 ot BTOpUYHON TOUKH (MX JBe) oTcuéra Ag oTcumrtaite 137,51/2=68,755rpagyca BnpaBo, OBepHHUTE 1Iap U OT BTOPOM TOUKH OTCUETa By mpojenaiite Toxe

camoe, BIIpaBo oTcuMTaiiTe 68,755rpagyca. nocraBre Tam 1o To4ke (CMEIEHHbBIE TOYKU BIIPAaBO) COOTBETCTBEHHO A1 U Bi , (TakuM 00pa30oM HCKPUBJICHHUE B CyMMeE

coctaBuT 137,51rpagyca, BTOpoe 30JI0TOE CEUEHUE)

5 MpoBEeAUTE JIMHUIO COCTMHUB TpU TOUKU A; O Bj - 1Be CMENIEHHBIX BIPABO TOUYKH M HAYAJIBHYIO TOUKY OTCUETA (HE 00s13aTeNbHO 3Ta TUHUS OyIeT IpsSMOi, a

KaK OKa3bIBAETCS Ha MPAKTHUKE COCTAaBJIEHUS yepTexxa Burtanuii BeIBen cHHycouIy cepruiecKyto BOJTHOBOTO HCKpuBiieHus Ha 10,4947rpagyca, He BEIUUCIAEMYIO

TEOPETUYECKH) C TAKUM PACYETOM YTOOBI EPIIEHIUKYIISAPHl 00pa30BaHHbIE OT JTUHUH COEAMHEHUS TPEX TOUYEK, B CMELIEHHBIX TOYKaX CMOTJIM 00pa30BaTh yro

137,51rpanyca. (MHUMBIN yroj nepecedeHusi, IOTOMY 4TO MEPIEeHIUKYIISPhl He ePeceKatoTcs, a TOT YroJl HaXoaAuTcs "BHE cepbl”, TpeThe 30J10TOE CeUEHUE)

[To BbIYMCIIEHHON pa3METKE HaXOAUTCSA KacaTeJbHasi MCKPHUBJIEHHOI0 CIMPaJbHOro Topouaa 0,618 no BHyTpeHHEMY TUAMETPY TOPOUIA

6 IlocTpoeHne pa3oMKHYTOrO IPABOTr0 UCKPUBJIEHHOTO criupaibHoro Topouaa 0,618: BeruncieHa kacarenbHas 10 BHYTPEHHEMY AUaMEeTpy TOPOUIa, IIPUHST

TUaMeTp BHYTPEHHHUM TOpPOU 1a paBeH |, TOr/ia CorylacHO 3aKOHOMEPHOCTSIM KpaTHOCTEH HanboJee BEPOATHBIA HAPYKHBIN AHaMETp Topoua OyaeT paseH 12 (3ta




BEPOSTHOCTh HAMIPSIMYIO CBsi3aHa ¢ [[JTaHKOBCKOM JJTMHOI ), TOTIa TMaMeTp Tena Topouzaa oyaer pasen: (12-1)/2=5,5, a nuametp cdepsl B KOTOPOIt HAXOAUTCS TOPOH]T
paBeH 12.

Takum 006pa3om mosrydeH " mpaBOCTOPOHHUHN PA30OMKHYTBIN criupaibHbIi Topona 0,618033" .

Ho 310 emé He Bc€, HY)KHO MPOJIeNaTh TAaKKUE e ONEPallii ¢ BTOPHIM TEHHUCHBIM IIIAPUKOM, TJIe HEOOXOIMMO Peain30BaTh ''J1€BOCTOPOHHUIT PA30MKHYTHII
cnupaabHbIid cermeHT Topa 0,6180339"

[Tocne Toro kak OyayT pacdepUeHsl JIBa apa — JIEBOCTOPOHHUHN U MPABOCTOPOHHUI, HY>KHO CIIENaTh eI OJWH IIaT - «OPHUCOBATHY KPUBYIO JIMHUIO (KacaTeIIbHYIO
MCKPUBJICHHOT'O CrUpaigbHOro cermenta Topouaa 0,3819) mpaBocTOpoOHHETO U IEBOCTOPOHHETO

7 Yepesz touku A; O1 B; nmpoBOIUM KPUBYIO JUHUIO, MPOJIOHKEHUE KacaTeIbHOM CIMpalibHOTO cermeHTa Topouaa 0,618 , moiayduTcst CUIbHO UCKPUBJICHHAS
JUHUS — 3TO U OyJeT KacaTrelbHasi IPABOCTOPOHHEIr0 U JIEBOCTOPOHHEI0 HCKPUBJIEHHOI0 CIMPAJIbHOT0 cerMeHTa Topa 0,3819 , kak npoaomkeHue
CIUPAIILHOTO CETMEHTa UCKpUBJIEHHOTO Topa 0,618

(O6e BbIUKCIIEHHBIX (POPMBI CErMEHTOB CIHPAIBHOT0 HCKpUBIEHHOTO TOopa u 0,618 1 0,3819 sBistrores hopmamu MOM mMarHuTamMu B MOJIEIIH).

PS. Ilynkr 4 (BTOpOE 30JI0TOE CEUCHNE) Ha MOJICTTH HE PEaI3yeTCs, O4CBUIHO YTO OHO «CKPBITOEY, 3aTO BBISIBUJIIOCH YTO UCKpHBIIeHHE cuHycoubl 10,494 7rpanyca.

BrisiBUIOCH YTO TEXHOIOTMYECKU BBIMOIHUTH MarHUT 0,618 myumie yem maruut 0,382 1o npuyrHe OTHOUICHHUS! [UTMHBI K TOJIIIHUHE.

BrisiBuiioch 4TO B pazpese Teso cerMeHTa Topa He UACAIbHBIA KPYT, a JUTUIIC UMEIOIIHMH IUTOIIA/lb PAaBHYIO UCATLHOMY KPYTY, BEIYHCIISAECTCS TAPMOHUYHOE
paciMpeHre BHYTPEHHET0 JUaMeTpa SJUIMIICOMIHOIO CETMEHTa UCKPUBIEHHOTO TOPa METO/I0M KaHOHHUYECKON KBAaHTOBOW JIOTHKHU:

VYcnoBust 3a/1a4u: B MPOIIECCE BBIUMUCICHUS CTPYKTYPhI MPOCTPAHCTBA (BaKyyMa) U sIMEUKH CTPYKTYPBI MPOCTPAHCTBA HATKHYJIMCHh HA OYEHb BAXKHBII HIOAHC B
BUXPEBOU CTPYKTYypE SUCUKH MPOCTPAHCTBA, B YACTHOCTH BO3HHUK BOIPOC HACKOJIBKO CKATO TEJIO TOPA U3HYTPH SIYEHKH, €CITH U3BECTHBI CIICAYIOIIUE TapaMeTphl
STYEUKU (4aCTUIIBI TPOCTPAHCTBA):

Hapyxnas cdepa (ycinoBHas) B KOTOPYIO BIIMCAH TOP MOKET MPUHUMATh HanOoliee BeposTHbIC 3HaueHus 12 i 24 wiu 36. PaccmatpuBaeM B JaHHOM CiTydae
BEPOATHOCTbH C pa3MepoM 12 (COOTBETCTBYET HATYPaJIbHOMY pa3Mepy 1,2¥10% w)

Buytpennss cepa (ycioBHas) 1o KOTOPOI OMKCaH TOp UMeeT pa3mep 1 B 1r000oM ciydae.

Teno Topa B HECKATOM BUJIE HI€ATbHO KPYTJIOE B pa3pese.

YcnoBue: Top, OMMCaHHBIA BOKPYT MHUMOM BHYTpEHHEH chephl U BIIMCAaHHBIA B MHUMYIO Hapy»KHYIO cepy, BpalaeTcs Co CKOPOCThI0 TApPMOHUYHON K YaCTOTE
YaCcTHUILIbI POCTPAHCTBA U MOXKET TEJIO TOPa CKUMATHCS OT LIEHTPOOEKHOW CHIIbI, pacIIMPSsACh B YCIOBHOW BHYTpEHHEH cdepe, a yCIoBHas HapyXkHas cdepa octaércs
CTAaIlMOHAPHOM, HE U3MEHseTcs U paBHA 12. Takum 00pa3oM Kpyrioe Telo Topa NpuHUMaeT Gopmy dIUIHICa, TPHUEM TUIONIAIs CEUEHUs Tella TOpa IMPHU STOM He
WU3MEHSIETCH.

Bompoc: Ha cKOIBKO pacHIMpUTCS YCIOBHASI BHYTPEHHSISI chpepa Mo KOTopoii onmucaH Top?

OTBeT: Ha YUCIIO MU, PACIIUPSAETCS OT €ANMHUIIBI TUAMETP YCIOBHOM BHYTPEHHEH c(hephl, IO KOTOPOM OMKCaH TOp Y MPUHUMAET 3HaueHue 3,14. ..

KitroueBbie HCKPUBJICHUS KacaTeIbHOM JIMHUK 10 TIOBEPXHOCTH MHUMO# cdepsl B rpaaycax: 360*0,618033=222,49; 360-222,49=137,51; 222,49/2=111,245;
137,51/2=68,755; uckpuBienne cunycouanl coctaniset 10,49 rpagyca
Takum oOpa3omM BBeleHUE TaHHBIX B €AUHYIO0 CUCTEMY IPUBENO K BBIYMCICHUIO YHUKATBHBIX KAHOHUYECKUX (POPM BH3YaTU3UPOBAHHBIX (JIEBOW U MPaBOil), U TaHHBIE
BBE/JICHHBIC B €IMHYIO CHCTEMY MOKHO KAaHOHH3UPOBATh.

Tak>ke TeOpeTUUYECKH BBISICHEHO, YTO MEXaHU3M UCKPUBIIEHUS MPOCTPAHCTBA MPOTPAMMHUPYETCS B CUCTEME YUCIIOM TU 3,14... U IPONOPUHUAMHU 30JI0TOTO CEUECHUS
enmauIe! 0,6180339... 1 0,381966...

®oto u yepTéx GopM CTPYKTYpHI CIUHA YACTHIIBI IPOCTPAHCTBA (TIpaBas U JieBasi), M Teleph BUIAHO YTO MPUHITUN 3€PKATbHON CUMMETPHH BTOPHYEH, SIBJICHHE
MPUHIIMIIA 3epKATbHOW CUMMETPUHN BBIXOAUT U3 NEPBUUYHON MHPOPMALIMOHHOM CTPYKTYpPhI IEPBOPOIHON YACTULIBI BCEIEHHOM.



®doto npaBoii u jeBoii hopm




Yeptéx (yCcIOBHBIN) MHPOTOHA — YACTHUIIBI IPOCTPAHCTBA C IPABOCTOPOHHUM CIIMHOM (BU3YyalU3aIus HH(OpMAaIim)
Ha ueprexe cdepa n3o0paxeHa Kak ycJIoBHOE 00pa3oBaHue CPepruueKoro mpeena pa3mMmepa YacTUlbl, CAMBOJIMYECKOE cpepruueckoe pas3ieieHre npeaesa CUuilbl
B3aUMOJICHCTBHUA.
29.
Bcenennoit kpyr 3aMKHYJI KOJIBIIO,
Cnunoch B OHO KOHEI] ¢ HA4aJIOM,
Bce crano onpeneneHo
N packpoimiics MAp 4acTsIMU.
ITocnenHsis cTpoka KaTpeHa FOBOPUT O TOM YTO I1OCJIE TOTO KaK 3aKOHYMJICS LIMKJI BCEJIEHHOH U BCE CTaI0 OIpeeNieHo, cTtano paBHo 0, cpa3y pacKpOLIMIICS MUpP Ha
YaCTHUIIBl IPOCTPAHCTBA, 00PA30BAIKCh, IBUINCH, B30PBAIMCH YACTULBI TPOCTPAHCTBA, B30PBAIOCH, SIBUJIOCH MPOCTPAHCTBO KaK MACCHB YaCTHIl IPOCTPAHCTBA, U
[IEPBOMCTOYHUKOM SBJICHUS, MaTepUAIN3ALMK YaCTHUI] €CTh HH()OPMAIIMOHHOE I10JIEBOE COCTOSIHUE IIEPBOPOTHON MAarHUTOJMHAMUYECKOH cpeibl KOTopast
OIMCBIBACTCS YETHIPbMSI HHPOPMALIMOHHBIMUA KaHOHAMHU.
®opMbl KAHOHUUYECKUE ITOKa3aHbl BBILIE.
Teneps, Korja BBOJ B KAHOHUYECKYIO HYMEPOJIOTHIO MPOiJIeH, epei €M HEITOCPEACTBEHHO K HyMEPOJIOTHH, B YaCTHOCTH K TEOPUHU HAIIMCAHHOM 110 KaHOHUYECKOH
HYMEpPOJIOTHH, KOTOpYIO s Ha3Ban «Cdepuueckas cucreMa rnpesenoB GU3NYeCKUX B3aUMOACHCTBUI, B CUMCICHUN KOTOPOl BBISIBUIIOCH YTO B IPUPOAE CYLIECTBYIOT
IECTh (PU3UUECKUX CHJI B3aUMOJICHCTBHUSA, a COBpEMEHHAsl (PU3MKa ONEPUPYET TOJIBKO YETHIPbMS CHIIAMH, a JIB€ He BUIUT, WM HE XOTAT BUAETH? M ckpriBatoT? B
T000M ciydae He 3aBUCUMO OT TOro, (PM3UKHU, HE 3HAIOT JIU, HE XOTST 3HaTh, WM CKPBIBAIOT, KAHOHMYECKUE HYMEPOJIOTH JJOJDKHBI IepedpaTh Ha ce0sl MHULIUATUBY U
nosiHomouus (03.01.2020) B co3aHuy ¥ HOBOIO UCTOYHHMKA SHEPTUU U HOBOI'O UCTUHHOI'O MOPSAJIKA, U 3TO YK€ HE 00CYKIAETCsl, IOTOMY YTO YXKE PEIIEHO IO
nporpamMme pa3BuTus coobITHi Ha [IpsmMoM uctunHOM nyTH. C 3TOr0 MOMeHTa, 3 ssHBapst 2020 roa NpUHATO penieHne 00 yupexaeHuu «kiyo Kanonuueckux
HYMEPOJIOTOBY, ¥ TIPABHJIA, U IPUHIHIIGI, U 337a4M, U IIeJN YK€ OINpeIeNIeHBI ¢ 3ToH natbl. Kiry0 co BpemMeHeM nepepoanTcst B OpJeH (IOHATHO, TIOYeMy HE HaydHast
3JIuTa, @ PUHAHCOBAS IUTA YIPABISIET OOIIECTBOM, XOTS [10 BCEM 3aKOHAM JIOJKHA YIPaBIIATh OOILECTBOM Hay4Has 3JIUTa, @ OHA «Ierjay 1noJ (UHAHCOBYIO JIUTY).
JIomKHO OBITH HAaJI0 BOCIIUTATh, BBIYUYUTh HOBYIO JIUTY KOTOpas CAENaeT ONpeAeaEHHYI0 paboTy U HE JISKET 1o (PUHAHCOBYIO JIUTY, a IPOCTO 3aMEHHUT €€ B
orpeieIéHHOE BpeMs, 1 3To BpeMs npuaet! Hy 3To s 0TBIEKCS OT OCHOBHOM TEMBI, TPOOKUM, ITPEJCTABISAIO BaM CBOIO paboTy, Teoputo Cheprueckux mpeaeson B
o0acTy mpeMeTa KaHOHMYECKON HyMeposIoruu (He GU3KUKH, HO ¢ yUYETOM BCEX JIOCTH)KEHUIN KJIacCUUeCKON (PU3MKU, MO0 KaHOHWYECKasi HyMEpOJIOTrHs PU3HAET
KJIACCUYECKYIO (PU3HKY):

02.07.2010 Cdepunueckas cucreMa npeaesioB GU3NYECKUX CHJI B3aUMOd el cTBHIA

Yacmyo nepsas

86.

CeMb CBIHOBEH, TIATH BBICIIUX Cdep, Eouncmeo pazyma pacnanocs,

Ocp uepapxuu Beenennon, Hyx pazoenunca ona boes,

Jlnia kaxxnoii chepsl CBOM yaed, Ymo 6 nocpeou eenuxoii bpanu,
CBoii ci0#t MaTepuu U cBeTa. B3pacmumu 0ocmoiinvix 014 60208.

NAEAJIBHOE COCTOAHUE MATEPUU, CTPYKTVYPA ITPOCTPAHCTBA, CTPOEHUE UHOOTOHA, MEXAHU3M IIEPEJIAYM KBAHTOB
NHOOPMALINU
Kanonnueckast KBaHTOBasl JIOTHKA OMPEeIsieT UAeaJIbHOE COCTOSHIE MAaTepUH KaK TO SHEPreTHYECKOe COCTOSHUE MAaTEpUU KOTOpoe 0071a/1aeT MaKCUMaIbHO
BO3MOXKHON CBOOO/I0M YaCTHUI] 3TOI MaTepuy 1O OTHOIIEHHUIO JPYT K Apyry. B TakoM coCTOssHUM Bce 4acTULbl 00beIUHEHHBIE €IMHOM CTPYKTYPOl U pa3JesibHO
CYIIECTBYIOT JPYT OT JIpyra, T € 001aJat0T TOJIbKO KHHETHYECKOH sHepriueid. EMMHCTBO CTPYKTYpHI BBISBICHO B BBISIBICHUU UIEHTHYHOCTH UH(OPMAIIMOHHBIX
MapaMeTpoB 3aJI0)KEHHBIX B KJKIYIO0 YAaCTHILy MaTepUH, TEX HA3BaHHBIX BBIIIE YETHIPEX PyHIAMEHTAIbHBIX KaHOHMUECKUX MEPBUYHBIX IaHHBIX 3aJ105KEHHBIX B



KaXayIo siueiiky puznyeckoro Bakyyma. [loaTroMy HampammBaercsi Ha3BaTh MEPBUYHYIO YaCTHUILY B IPUPOE «MHPOTOHY, OT CIOB MHPOPMALIUSA U TOH,
uHpopMaMoHHbIM ToH. YacTuia nHQOTOH UCTHHHO 3JIeMEHTapHas YacTULa, Oaroaps BIOXKEHHOU B He€ NepBUYHON MH(OpMAIIMKM UMEET TPOUUHBIH KOJ
(mepBUYHas peanu3anys TPONCTBEHHOCTH B IIPUPOJIE), OJIHA YACTHULIA BMEIAET B ceOe EMKOCTh MH(OpManuu 1 TpUT, yHuKanbHas (opMa CUHTE3UPYET IEPBUYHYIO
JIBOMHYIO 3€pKAJIbHO CHMMETPUYHYIO CIIUPAJIb B PUPOJIe, CIuHOBOE unciio paBHO 0,61803398874989... , ciuH 4acTUIbl UMEET CIUPATIEBUIHYIO CTPYKTYPY
COOTBETCTBEHHO YHUKAJIBbHOU (hopMe B chepe (CMpalIbHOCTh) U UMEET MarHUTHYIO NPUPOY (BU3yanu3anus (popM B BEIYMCICHHON MEXaHUYECKOM MarHUTHON
Mmojienn). CriH pa3oMKHYT M HCKPHBIIEH 10 30JI0TOMY CEYEeHHUI0 U uMeeT 3HaueHus +0,618... u -0,618... u umeet nomoca N u S, peanuzoBan nyanusm,
JBOMCTBEHHOCTb. Takue CBOWCTBA YAaCTULIbI PEATTU3YIOT SIBJICHUE KBAHTOBAHUS YACTULl — IEPBUYHBIM HCTOYHHUK SHEPIHU B IIPUPOJIE BBIABIEH Kak CBOHCTBO
KBaHTOBaHUs 4aCTULl IPOCTPAHCTBA, U COOTBETCTBEHHO BBISBIEHO MEXaHU3M MaTEpHUaIN3allMy YaCTUL] IPOCTPAHCTBA KAK KOMIUIEKC BCEX SIBJICHHBIX CBOWCTB YaCTHUIL
Osarosiapst BIOXKEHHOM epBUYHON KOMITJIEKCHON MH(OpMAIMK B BUJE YETHIPEX KAHOHNYECKUX JIaHHBIX. BBISABICHHBIE CTPYKTYpa U CBOMCTBA YaCTHIIBI JAIOT IPaBO
MOCTYJIMPOBATh BOSHUKHOBEHUE (SBJICHUE) CTPYKTYPUPYIOIIMX CHJI B3aUMOJICHCTBUS KaK BHYTPH c(hepbl CaMOi YacTUIIbI TaK M CHApPYKHU chepbl YaCTHIIBI, YTO OyneT
COOTBETCTBOBATh BHYTPEHHUM CHJIaM B3aUMOJICHCTBHS U BHELIHUM CHJIaM B3auMoJeicTBus. [lepBruuHas napa BbISBIEHHBIX (PU3MUECKUX B3aUMOJICHCTBUI HMeeT
MarHMTHYIO IIPUPOJLY U JJOTMYHO HAa3BaTh!

1 MmarauTociaaboe B3auMoJieiicTBre KOPOTKOAECHCTBUS (BHYTPH C(epbl YaCTHILIbI)

2 MarHUTOCWJIBHOE B3aMMO/ICHCTBHE JATbHOACHCTBUS (3a MpeiesaMu cepbl YacTHIIbI)

Taxum 00pa3oM NPUHIMIT MAaTHUTOJUHAMUKY BBISBIICH U OH SIBJISIETCS MEXaHU3MOM Iepe/iadd KBaHTOB HH(OPMAIMK MEXy YaCTUIIAMU IIPOCTPAHCTBA U YTO
nepeiaya KBaHTOB MH(OPMALIMK MEX/1y YaCTUI[aMHU I'€HEPUPYET NEPBUUHYIO SHEPTUIO B MATHUTOIMHAMUYECKON CIIUPAJIb IUIIOJIEBOM CUCTEME IPOCTPAHCTBA,
YaCTHUI[bl KBAHTYIOTCS, @ TAK)KE BBISIBJICHO YTO JJOJDKHBI OBITh MpeAeabl MEPHOCTH JCHCTBUN (PM3UUECKUX CHII, M OHM JIOJKHBI BIIUCBHIBATHCS B €AMHYIO OOIYIO MUKPO
¥ MaKpO CHCTEMBI JUII BCEr0 MUPO3JIaHUS B LIEJIOM, U 3T TPEACIBI TOJDKHBI HIMETh chpepruecKyro GpyHKIuUIO, chepruecKue mpeaelsl 3aI0KeHHbIe PyHKIMEeH yncia
nu. OTCI01a BEIBOAUTCS CTPYKTYpa CTPOEHUS YAaCTULIBI IPOCTPAHCTBA (STUeHKU (PU3MUECKOro BakyyMa), CTPYKTypa MaTepuH UI€aIbHOTO COCTOSTHUSI HMEoIIast
a0COIIOTHYIO KHHETHUYECKYIO SHEPTHIO:

1) B HEHTPE YaCTHIIBI CHHTYJIIPHOCTH a0COMIOTHAS IyCTOTa, pasmep 10 B munyc 36 crenenu metpos (0,1* 10% M) KOTOpas B MPOIIECCE KBAHTOBAHMSI YaCTHII
(MexaHHu3M Tiepeadyn KBaHTOB WH(OpPMAIIMU KpydeHHe-BHOpalus) npuoodperaet pazmep 3,14159* 10%m (0,3141 59*10'35M)

2) CIIUH CHHTYJISIPHOCTH a0COJIOTHAS MyCTOTa KOTOPBI UMEET CTPYKTYpPY, COTTIACHO KAHOHUYECKUM JIaHHBIM, CErMEHT criupaibHoro Topounaa 0,618033988749
uckpuBi€HHoro no npomnopuuu (1-0,618033988749), uto coorBercTBYyeT 360-222,49=137,51rpasyca BnucaHHbI! B YCIOBHYIO cepy ¢ Hanbosiee BEpOATHBIM
pasmepom 12* 10y (1,2*10%wm), crmHoBOE unciO paBHo 0,618... , pyHKIIUSA CIMHA — MEXaHW3M MarHUTHOI'O KBAaHTOBAHUs YacTHUII.

Yacmv emopas
3aKOHOMEPHOCTH KpaTHOCTei, pa3mep uH(poToHa, Chepuyeckas CHI0Basi CTPYKTYpPa BeeJieHHOM, Cdepuyeckas cucremMa npeaesioB pu3n4ecKux CuJl
B3aUMO/IeliCTBUI, apUOHHAsA MaTepHs, pa3Mep BceJeHHO
W3 cTpoenns HHPOTOHA, KaK BO3MOXKHO MUHUMAJIbHO MaJIEHbKOM 4aCTHUIIbl MATEPUU, KOTOPAsi HUKOUM 00pa3oM He MOXKET OBITh I0JIeNIeHa, BEIXOAUT €€ pa3MEepHOCTb,
YYHUTBIBas TO, YTO OHA JIOJDKHA OBITh MAaKCUMAJIBHO (DYHKIIMOHAJILHOM: BBIBEJIEHHE pa3Mepa 4acTUIlsl n*10”-p MeTpoB.
Tounblil pa3mMep 4acTULIBI TOJKEH OTBEYATh TAKUM KPUTEPHSIM:
1) N —4ucIIO0 KPATHOCTH, MUHUMAJIbHOE YHCII0, KpaTHOE uuciaM 1, 2, 3, 4, 6, 12 — 310 uuncio 12 (pyHKIMOHATBHOCT paBHa 6), a MUHUMAJIBHOE YHCIIO KpaTHoe 1, 2,
3,4,6,9,12, 18, 36 — uncno 36 (GhyHKIIMOHATHLHOCTH paBHA 9), 3TO Hanbomee PyHKIMOHAIBHBIE MUHUMAIbHBIC YKclia. MOTYT COOTBETCTBEHHO MPUHUMATh
BEPOSTHOCTHBIC 3HaYeHHS: 12, 24, 36, 1 MajoBeposSITHO 48
2) MuHUMaIbHO BO3MOXHBIE YUCIIA COOTBETCTBEHHO TAaKUM KPATHOCTSM M €CTh BEPOATHOCTHBIE pa3Mepbl HH(POTOHA HE MEHbILIE U HEe 0O0JIbIIIe, MAaTEPUs IPU TAKHX
napaMerpax UMeeT MaKCUMaJIbHO BO3MOKHYIO CTENEeHb (DYHKIIMOHAIBHOCTH, HanpuMep 36*10”-p , rae p — cTenensb chepruueckux npeaesnoB GyHKIUN
(B3auMOZIEHCTBUI), TOXKE JOJDKEH MOAUYNHATHCS 3aKOHOMEPHOCTAM KPAaTHOCTEH, U MOXKET COOTBETCTBEHHO IPUHUMATh BEPOSTHOCTHBIE 3HaueHus: 12, 24, 36, 48
OTcroaa BBIXOJUT, YTO B3aMMOJEHCTBHS TOJKHBI UMETh ChepuyecKue Mpeelibl 3TUX PYHKINHA, KaK min, Tak U max IpeesioB B3aUMOAEHCTBHIA.
M3BecTHO, uTO ci1aboe siiepHoe B3aMMOAEHCTBIE KOPOTKOAECHCTBHS (Cl1aboe B3aUMOACHCTBHUE ABISETCS KOPOTKOACHCTBYIOIIMM — OHO MPOSIBIISIETCS HA PACCTOSHUSX,
npubam3uTensHo B 1000 pa3 MeHbIe pa3MepoB MPOTOHA, XapaKTEPHBIN paanyc B3auMoeicTBus 2-10—18 M) GyHKIMOHAIEHO TIPH Pa3MEPHOCTH NMPHOIU3UTETBHO




107-18 MeTpoB 1 MeHblIIe, a CUIIBHOE SIIEPHOE B3aMMOICHCTBHE JalbHOACHCTBUS (YHKIMOHAIBHO HAa PACCTOSHUY NpHOIm3uTensHo 107-15 MeTpoB. OTCroaa MOXKHO
JIOITYCTUTh, PYKOBOJICTBYSCh 3aKOHOMEPHOCTSIMHU KPAaTHOCTEH, YTO min chepudeckuii mpeaesn AeUCTBHs ¢1adoro sAepHOro B3auMOJICHCTBUS JOCTUTAeT Pa3MEPHOCTH
1010724 M, a max cheprudeckuii mpeesn AeHCTBHsI CHIIBHOTO SIEPHOTO B3auMoaeHcTBHs 10107-12M, 94TO TEOPETHYECKHU OMpeessieT MaKCUMAIIEHO BO3MOKHBIN
pasmep siipa GapuOHHOM MaTepuH

Torna chepuueckue npeaenbl QyHKIUN (B3aMMOACHCTBUIN ) IPEABIIYIIEro MOPsAKa JODKHBI HAXOMUThCA B peeaax ot min 107-36 m 1o max 107-24 m.

OTcroz1a BBIXOAMT, Y4TO 11 HH(POTOHA YUCIIO P — CTEIIEHb c(hepruecKuX NpeaesioB MIPUHUMAET 3HaYeHUE -36, TOATOMY TOYHBIN pa3Mep YaCTHIIbl MATEPUU UICATBHOTO
COCTOSIHUS IpUHUMAET 3HaueHus: 12*107-36Mm, unu 24*107-36Mm, win 36*107-36M, oTCr01a TOUHBIN pa3Mep CUHTYJISPHOCTH «a0CONIOTHas mycToTay: 107-36Mm,
TaKUM 00pazoM pazMep MaTeMaTHYECKOW TOYKM MOXKHO MPHUHATH: 107-36M, a pa3mep MUHIUMAaIbHON (PYHKIIMOHATBHON MaTeMaTndeckoit cepsr: 12*107-36m
(1,2*%10"-35m)

Torna, UCXO0Js U3 STHX JaHHBIX, MOKHO WILTIOCTPUPOBAHO H300Pa3UTh (ITOKa3aTh) CHEPUIECKYIO CUIIOBYIO CTPYKTYPY BCEICHHOM — Ha MIUTIOCTPALIMU U300paKeHO
paspe3 chepuyecKoi CTPYKTYpBI:




B paspese cdepbl n3o00pakeHsl chepudeckue npeaensl B3auMOICHCTBUM, U COOTBETCTBEHHO UM BUIBI MAaTEPUU

Hudpamu 0, 1, 2, 3,4, 5, 6,7, 8, 9 0603HaUEHBI ChEepUIHBIC TTPEIEIBI C COOTBETCTBEHHBIMU pa3MepaMu (B METpax):

0) 10”-36 MeTpoB pa3Mep CHHTYJSIPHOCTH «a0COJIOTHAS ITCTOTay; Hadasio MaranToanHaMuku HHGOTOHOB (Ddupa npocTpancTsa) Min cepa COMHOBBIX
MarHUTHBIX MOJIEH MPUTATUBAHUE-OTTAIIKMBAHKE, IBICHUE MATHUTHOTO KBAHTOBAHUS YaCTHUIl HH(OTOHOB; min chepruuecKuii mpeen 3J1eKTPOMarHuTHOTO
B3aWMO/ICVCTBUS.

1) 107-36 metpoB — 36*10"-36 MeTpoB anana3zoH chepUUECKHUX MPeAeaoB KBAHTOB HH(GOPMAIIMK; HAYaJI0 MPOCTPAHCTBA, CHEPUIECKHI IUAalla30H HCTOYHHUKA
MarHUTHOTO MEXaHM3Ma KBAaHTOBAHUS MH(POTOHOB 3aKIIOUEHHOTO BHYTPU YaCTHIIbI, IIBETHOW ((PHOIETOBBII) AMAana3oH KBAaHTOB MH(OpMAIMK; HA4aI0 IPOCTPAHCTBA;
(B 3TOM MHTEpBaje MPUCYTCTBYET (paboTaeT) MarHUTHOE B3aUMO/ICICTBIE — MEXAHU3M Iepelayl KBaHTa HH(POPMAIIUH MAaTrHUTOUHAMUYECKHM, CIUH UHPOTOHA —
HMCTOYHUK MAarHUTHBIX B3aMMOCHCTBHIA).

2) 36*10"-36 meTpoB pazmep 4acTHIBI HHGOTOH; min chepHUSCKHii peaest AeUCTBUS ¢1ab0oro HHYOTOHHOIO B3aUMOCHCTBUS (MArHUTOCIA00r0 B3auMOICHCTBHS
KOPOTKOJEHCTBUSA);

3) 10"-24 meTpoB max cepuyeckuil mpeaes AeHCTBUS MATHUTOCHIBHOTO B3aUMOICHCTBHS NAIbHOACHCTBHS, (MAKCHMAIbHO BO3MOYHBIH Mpees pasMepa siapa
XMMHUYECKOT0 3JIEMEHTa apHOHHOM MaTEPUH ); HAYAJIO JICKTPOIUHAMUKY (POTOHOB (3(prpa-BpeMeHH) - MIN cdepa CHMHOBBIX ICKTPUUSCKHUX MOJICH MPUTSITHBAHUEC-
OTTaJKWBaHUE, SIBJICHUE AJIEKTPUYECKOTO0 KBAHTOBAaHHUSA YacTUIll (POTOHOB; min chepruecKuii mpeaes NeHCTBUS TpaBUTAIIUN

4) 107-24 metpoB — 36*10"-24 mMeTpoB auana3oH chepuyeckux MpeaeoB KBAHTOB YHEPTUH; HAYAJI0 BPEeMeHH, chepriIecKril Tuana3oH HCTOYHUKA ICKTPUIECKOTO
MeXaHH3Ma KBaHTOBaHMs (JOTOHOB 3aKIIOUEHHOTO BHYTPH YACTHIIBI

5) 36*10"-24 max BeposTHOCTHBIN pazMep (HoToHa; min cheprudecKuii Ipeaes IeHCTBHS CI1ad0ro SACPHOT0 B3aUMOICHCTBHS (3JCKTPOCIA00T0 B3aMMOICHCTBHS)
6) 10”-12 metpoB max cepudeckuii mpeaesn IeHCTBHISI CUIILHOTO SIICPHOTO B3aUMOICHCTBHS (JICKTPOCHILHOTO B3aMOICHCTBHS ) (MAKCUMATIBHO BO3MOYKHBIH
npeien pa3Mepa siipa XMMHUYECKOTo JIeMeHTa OapUOHHON MaTepHH)

7) 10712 metpoB max cepuyeckuil mpeaesn s eAMHHYHOT0 Makpo 00pa30BaHKs MaTepHAIbHOTO 0OBEKTa BO BCEJICHHOM (HAPUMEp TAKUMH 00bEKTaMH MOTYT
OBITH CHHSS JIbIpa B IEHTPE BCEJICHHOM U CHHTYJISIPHOE COCTOSIHHE BCEJICHHOH B caMOM Hadaie e€ 00pa30oBaHusl, BO BCEIICHHOW HE MOXKET OBITH IIEIIOCTHOTO 00BEKTa
OoublIIe HEeXEN YKa3aHHBIN npeaen)

8) 10724 merpoB max chepuueckuii npeaen AeUcTBUS IpaBUTAMU; Min chepuyecKuil Ipeaesl pa3pbiBa CHJI B3aUMOEHCTBHI BTOPOro MOpsAIKa, 3a peeaaMH 3ToH
cdepbl MaKPOCTPYKTYPHI MAaTEpUU BBIHYKIEHHOTO COCTOSIHHUSI BTOPOTO TOpsAKa (MMEIoIasi MOTeHIIUATbHYIO SHEPTHIO ((OTOHOB) HAYMHAET PBAThCS, Pa3phIBATHCA,
paspymiatbcsi, rpaBUTaLUS 3a TpeneaamMu chepsl He paboTaerT.

9) 10736 meTpoB max cepuyecKuil mpeaen pa3pbiBa CHII B3aUMOJICHCTBHI; max ceprudeckuil mpeae nepexoia MaTepuu MaKpoCTPYKTYP BBIHYKIEHHOTO
COCTOSIHUSI TIEPBOTO TOPSI/IKA B MATEPHUIO HJICATEHOTO COCTOSIHUS; Max chepruecKuii mpeen BCeIeHHOM; Max cepruuecKuil mpenen JeicTBUS JIEKTPOMAarHUTHOTO
B3aMMO/ICHCTBUSI.

Cdepuueckyro CHIIOBYIO CTPYKTYpY BceeneHHol MOXKHO MTOACIUTH Ha OTACNbHBIE chephl — 5 cep:

1 cpepa — ot 107-36M 10 107-24M — 310 chepa MaTepuu NEPBOTO MOPSAIKA: CIOW apUOHHOM MaTepuu

2 cdepa — ot 107-24Mm no 107-12Mm — 310 chepa MaTepuu BTOPOTO MOPSIIKA: CIOW OapHOHHONW MaTepuu

3 cdepa — ot 10"-36M 10 10736M — 3T0 chepa MarHUTHOTO U IIEKTPOMArHUTHOTO B3aUMOJIeHCTBUI

4 cdepa — ot 10"-24Mm g0 10724m — 3710 chepa IMEKTPUIECKOTO U TPABUTAIIMOHHOTO B3aUMOACHCTBUIN

5 cthepa — ot 10724m n0 10"36M — 310 cdepa pa3pbiBa BceX B3aUMOICHCTBUN MaTepUU BBIHYKJIEHHOTO COCTOSIHUSI (TPaBUTAIMOHHOTO, DIEKTPUIECKOTO, SACPHBIX
CJ1ab0T0 U CUIIBHOIO)

Cdepuueckas cuinoBas cTpykTypa Beenennoit pasnaraercs Ha 7 cepuyeckHX NMpeiesioB — [[BETHBIEC IIPEEIbL:

1 ®uonerossrit peaen — ot 107-36m o 36*107-36M — ipeAcTaBIsieT co00# MHTEpBAII, CHEpUUECKUX TIPEACIIOB KBAHTOB MH(OPMAITH; HAYaJIO TPOCTPAHCTBA,
cepuveckuii 1Uana3oH UCTOYHUKA MAarHUTHOTO MEXaHW3Ma KBAHTOBaHUS MH(POTOHOB 3aKJIFOUYEHHOTO BHYTPH YACTHIIBI B CTPYKTYPE CIIMHA YaCTHIIBI, (CIIOW «TEMHOU
SHEPIUN»), chepa MaTepuu 00pasyroias 3Gpup-mpocTPaHCTRO.



2 Cunuii npenen — ot 36*107-36Mm 1o 10"-24m — npeacrasisier coO0K MHTEpBAN IEHCTBHSI MAarHUTOCTA00T0 B3aUMO/ICHCTBHS KOPOTKOICHCTBHUS U MArHUTOCHIIBHOTO
B3aMMOJICHCTBHS JaTbHOJACHCTBUS, chepruecKuil mpeaesn saep XuMHUECKUX HJIEMEHTOB apUOHHONW MaTepHH; 3JEKTPOMAarHUTHOE B3aUMOJICHCTBHE MOXHO Ha3BaTh
MEepPBOM MHTErPUPOBAHHOMN CUJION B3aUMOJICHCTBUS, BOSHUKAIOIIECH B CHHEM Mpeelie. SBieHne nepBoil HHTETPUPOBAHHOM CHIIBI AJIEKTPOMArHUTHOTO
B3alMO/JICHCTBUS COOTBETCTBEHHO MOYKHO Ha3BaTh — BTOPBIM B3PbIBOM MAaTE€PHUH, BCIEACTBUE KOTOPOTO MPOUCXOUT CTPYKTYPUPOBAHNUE MAaTEpUU IIEPBOTO NOPSIKA,
apuoHHOU MaTepuu (TEMHON MaTepuu), YCIOBUS CTPYKTYPUPOBAaHUS apUOHHOM MaTepuu U3 HH(OOTOHOB BO3HUKAIOT B CHHEH JbIpe, B IEHTPE BCENIEHOH. (Cioi
apUOHHOW MaTEepUHU, KTEMHOU MaTEepUM»)

3 T'ony6oii chepuueckunii mpeaen — ot 107-24m mo 36*107-24Mm — npencraBisgeT coOOM UHTEPBAJI, TMAMa30H KBAHTOB SHEPTHH (POTOHOB (OTCIOAA BEPOATHOCTHBIE
pasmepsl potoHa 12*107-24Mm, 24*10"-24m , 36*10"-24M), MOKHO Ha3BaTh TPETHUM B3PHIBOM (SBJICHHEM) MaTepUU (OTOHOB. Y CIIOBHS CHHTE3a (POTOHOB BO3HUKAIOT
B benbIx ApIpax KOTOphIE B IIEHTPAX ralakKTHK HAXOMAATCA.

["ony6oii chepuyeckuii mpeaesn 3anoaHII0T (POTOHBI, HOCUTEIH KBAaHTOB 3HEPTHH. POTOHBI — CBOCOOPA3HBIN BU MAaTEepUH, HAXOAAILIETOCS B JAHHOM IpEeIe, STHM
00yCIOBJIEHBI X (PU3UYECKUE CBOMCTBA — OHU HEMOCPEACTBEHHO HE MPUHUMAIOT YYacTHs B MArHUTOCUJIbHBIX B3aUMOJICHCTBUSAX NOO HaXOIATCS BBILIE 3TOM ceprl U
HE MPUHUMAIOT Y9aCTHs B 3JIEKTPOCIA0BIX B3aUMOACHCTBUSAX NOO HAXOAATCS HUXKE ATOH chephl, HO MPUHUMAIOT Y4aCTHE HENOCPEICTBEHHO B AJIEKTPOMArHUTHBIX
B3aMMOJICHCTBUAX, TOTOMY YTO HAXOSATCS B HHTEPBAJIE AJIEKTPOMArHUTHOTO B3auMoieicTBuUs. 13 Teopun crneayeT — MexaHu3M mnepefadn KBaHTOB YHEPTHH
ANIEKTPOAMHAMUYECKUH (CITUH MOXKET HECTH OJHY (PYHKITUIO, €CITH CIIMH WH(POTOHA HOCUTENIhb MATHUTHOW (DYHKIIMH, TO CIUH ()OTOHA JOJDKEH OBITH HOCHTEIEM
AIIEKTPUYECKON QYHKIMH), chepa MaTepun oOpasyrorias 3hup-Bpems.

4 3enénbrii cepudeckuit mpeaen — ot 36*10"-24m no 10"-12M — npeacTaBiseT co00i MHTEPBA ACHCTBHSI C1a00TO M CHIILHOTO SIICPHBIX B3aUMOJICHCTBUH,
BCJIE/ICTBUE ACMCTBUS SIEPHBIX CUJI B3AUMOJACHCTBUA, KaK B3aUMHO JTOTIOHSIIOIIMX OJHO JIPYroe, B 3TOM 3€JIEHOM Ipe/iesie BOSHUKAET BTOpas MHTEIPUPOBAaHHAs CHIIa
B3aMMOJICHCTBHS — IPaBUTAIIMS, CHJIA TATBHOACHCTBHS. TakiuM 00pa3oM BBIXOUT, YTO HCTOYHHKOM TPABUTAIIUH SBIISICTCS HHTETPALIUS JTOTIOTTHEHUS
OJTHOHAIPABJICHHOTO ACHCTBUS c1ab0i M CUIIbHON SEPHBIX B3aUMOJICHCTBUI. A SBIIEHUE BTOPOU MHTETPUPOBAHHON CHIIB B3aUMOACHCTBUS TPABUTALIUN
COOTBETCTBEHHO MOKHO Ha3BaTh YETBEPTHIM B3PHIBOM MaTEPUU, BCIEICTBUE KOTOPOIO IPOUCXOJUT JOMOIHUTEIBLHOE CTPYKTYPUPOBAHUE MATEPUH BTOPOIO MOPSAIKA,
O6apuonHoi Marepuu. ([lononHuTenbHOE CTPYKTYPUPOBAHNE MAaTEPUN — UMEETCS B BUAY TO, UTO B CTPYKTYPHUPOBAHUU OAPMOHHON MaTepuu MPUHUMAET y4acTue
AJIEKTPOMAarHUTHOE B3aUMO/JIEICTBHE, MIPeie] KOTOPOro MOKPHIBAET 3€JIEHBIN Mpezen). Y ClIoBUs CTPYKTYpUpPOBaHHs OapHOHHOM MaTepuu U3 (OTOHOB BO3SHUKAIOT B
YépHbIX IbIpax, KOTOpbIE paboTatoT B nape ¢ benabiMu 1plpaMy MOTOMY UYTO MaKCUMaJIbHOE J1aBjieHHe (POTOHOB (INIOTHOCTb U3JTY4EHUs ) IIPH BbIX0J1e U3 benoii apIpbl
c03/1a€T ycnoBHe ABJIeHUs1 YEPHOU ABIPBI KOTOpas MorjiomaeT GOTOHBI CKUMAs UX B IPOLIECCE CUHTE3a HOBOT'O BHJ1a MaTepUu - 0ApMOHHOM MaTepUH, CUHTE3UPYS
sICpHBIE B3aUMOJCHCTBUS (3TEKTPUUECKUE B3aUMOICHCTBYSA) U HHTETPUPOBAHHYIO TPABUTAYIIMIO.

5 XKeénterit chepuueckuit mpenen — ot 107°-36m 1o 10°36m - npeacrasisieT coO0H HHTEPBAT IEUCTBUS DJIEKTPOMArHUTHOTO B3aUMOICUCTBHS. DJIEKTPOMArHUTHbBIE
B3aUMOJIEHCTBHS MOTYT pabOTaTh B TEX MpejesiaX, B KOTOPBIX €CTh XOTh OJJHA COCTABJISIONIAs, UM MarHUTHAs MJIH JIEKTPHUYECKasi, TAKUM 00pa3oM
ANEKTPOMAarHeTU3M MOXKET IPOSBIATHCS B IPEesiax U MAarHUTHOM cepbl (0T 10%m }101036M) U DJIEKTpUYecKoi cdepsl (0T 10%m 10 1024M), 3JIEKTPOMAarHeTU3M
MOJIIEP>)KUBACTCS STUMHU ChepamH.

6 OpamxeBblit cepruyeckuii mpener — ot 107-24m 1o 10724M — nipeictaBisieT cOO0H WHTEPBAJ JICUCTBUS IpaBUTAMU. TakuM 00pa3oM MOXKHO MPEAIOIOKHUTH YTO
pa3mep 3¢pupa Bpemenu nopsiaka 10 B 24 creneHn METpoB Ha HJlealIbHYIO c(hepy, HO BpalleHue 1eopMUpyeT cepy pacTarusas e€ B 5KBaTOpUAIbHOM 001acTu Ha
YHCIIO U U MOKET NPUHATH hopMy cheponna ¢ pazmepom 3,14* 10%*m 1o JKBaTOpY.

7 KpacHblii cepudecknii mpenen — ot 10724m o 10736Mm — npezcrasisier co00i HHTEpBaJl pa3pbiBa BCEX CHJI B3aUMOJICHCTBUN MaTepUH BBIHYKICHHOTO COCTOSTHHS.
Hauano mporecca pa3peiBa 6aprOHHON MaTepUu COOTBETCTBEHHO OT 10724M 1 3aBepIIeHHe MpoIiecca pa3pbiBa CHII B3aUMOICHCTBUS Ha C(HEepUIECKOM TpeIerie
10736Mm. Matepusi BBIHYX/IE€HHOTO COCTOSIHUS TOJIHOCTBIO MEPEXOAUT B MATEPUIO UJI€aTIbHOTO COCTOSIHUS, 3TOT IPEees MpeICTaBIsseT co00il max chepuiyeckuit
npenen Beenennoil. 9To 3HaUMT, €ClIM MPOTOH Pa3orHaTh /10 CKOPOCTH CBETa OH OyJeT MpeObIBaTh Ha IPAHUIIE Pa3pbiBa MaTepuu OAPUOHHOI (CBETOBast CKOPOCTh
npeses NPOYHOCTH 0apUOHHOI MaTepuu), U MOXKET pa3opBaThes Ha (POTOHBI (raMMa U3JIy4YEeHHUE), Pa30rHaTh MPOTOH HA CKOPOCTH BBIIIE CBETOBOW HEBO3MOXKHO, a Ha
CBETOBOM CKOPOCTH NMPOTOH Pa3pyILIUTCS C BbIACIEHUEM raMMa U3TyYeHHUsI.



Crpoenne nuporoHa
CxeMaTH4ecKky BU3yaJbHO B HAIlIEeM MOHUMAHUH BOCTIPUSTHS, OJATh CTPOCHNUE HH(POTOHA, KaK «I4EHKH, YaCTHUIIBD MPOCTPAHCTBA YCIOBHO MOYKHO TaK:
1. CUHTYISPHOCTD «a0COJIFOTHAS ITyCTOTa)»
2. CriuH CHHTYJISIPHOCTH a0COJIIOTHAS ITYCTOTa
3. 3ona (chepuueckue nmpeaensl) ASUCTBUS ¢1a00r0 HHPOTOHHOTO B3aUMOJICHCTBUS OTTAIKMBAHUS-TIPUTATUBAHKS (KOPOTKOACHCTBHS)
4. 3oHa (cepuueckue Ipeaessl) NeHCTBUS CHIIBHOTO HH()OTOHHOTO B3aUMOCHCTBUS MPUTITUBAHUS-OTTAIKUBAHUS (TaJIbHOACHCTBHS)
HNHbOTOH - 351eMeHTapHas YaCTULA, KBAHT MarHUTHOI'O M3JIy4€HHsI B BUJIE CIIMPATIbHBIX MArHUTHBIX BOJIH M IEPEHOCUUK 3JIEKTPOMArHUTHOTO B3aUMOJAENUCTBHS. DTO
0e3maccoBas yacTuIa B KOopAnHaTax orcuéra chepsl 3pupa-nmpocTpaHCTBa UMEIOINAsi CKOPOCTH MEepelaud MarHUTHBIX KBAHTOB WH(OPMAIUU TAPMOHUYHYIO K
SIIHOM 1IEJIOCTHOM CHIIOBOI CTPYKTYpPE BCEJICHHOM, BEIYHCIIIEMYIO B KAHOHUYECKOH HYMEPOJIOruH (HE BBIYUCISIEMYIO B KJIACCHYECKON (PU3MKE), MArHUTHBIH 3apsi
nHpOoTOHA paBeH HymMO. MTHPOTOH MOKET HAXOAUTS TOJBKO B ABYX CHMHOBBIX COCTOSHHUSX C MPOEKLMEH CIIMHA Ha HAaNpaBJIeHUE JBM)KEHUS (CITUPaTbHOCTHIO)
+0,618... n-0,618...

Cnaboe nH(pOTOHHOE B3aMMO/ICHCTBHE HE MO3BOJISICT MH()OTOHAM «CIUIHYTHCS» B 00pa30BaTh 0ec(OpMEHHBIH He PYHKIMOHATBHBIN «KOM» MaTepuu
(mpuaét cBoilcTBO aOCOIIOTHO TBEPAOHN YACTHULIBI), @ KBAHTOBAHNE YACTHULIBI MPUIAET CBOMCTBO BOJIHBL. CHiibHOE MH()OTOHHOE B3aUMOAECHCTBUE CTPYKTYPUPYET U
panMoHAIBHO YIOPSA0YMBACT CaMU HH(POTOHBI MEXTy COO0H (PUAAET CBOMCTBO MArHUTHOTO KBAaHTOBAHHSI MEXK/Ty YacTUIIAMHU ). DPHUP MPOCTPAHCTBA €CTh
ujieaIbHOE COCTOSIHME MaTepHH ¢ a0COIOTHON KHHETUYECKOM 3Heprueil B KoopAnHaTax cdepsl apupa-npocTpaHcTBa. biaaronaps Takum cBOHCTBaM 4acTHIL
WH(OTOHBI B CBOCH Macce 00pa30BhIBAIOT CHUPATBHYIO MATHUTHYIO JTUITOJIEBYIO PEIIETKY MTPOCTPAHCTBA (B D30TEPHUYECKIX KHUTAX PEIIETKA H300paXkeHa B MIIOCKOM
HCIOJHEHUH ) KaK [IEPBUYHYI0 00BEMHYIO MAaTPUILLy BCEIEHHOM (00bEMHOE N300pakeHHE CTPYKTYPbI IPOCTPAHCTBA MOKHO BU3YaIU3UPOBATh C IIOMOIIIBIO
KOMITBIOTEPHBIX TEXHOJIOTHH).

WneanbHOE COCTOSIHME MaTepUH OTBEYAEeT TOMY IIEPUOY, YTO B (PU3HMKE HA3BIBAIOT «COCTOsIHUE MaTepuu 10 bonbuioro B3peiBa». Jta Teopust yka3blBaeT, YTO
Bosnbmmioit B3psIB He sBNsieTCS NPUYMHON BOSHUKHOBEHHUSI BCeeHHOH, a CHHTYIISIpHOCTB C napaMeTpamMu: ioTHocTh 10793r/cm3 u remneparypoii 10732 K ve
ABJISICTCA TOUKOM 0TcuéTa Hayasa BeesnleHHOM, a Ha caMOM Jielie 3TO KOHEUHBIH pe3ysbTaT B caMOM KOHIIe 1uKi1a BeesieHHOU (CyTh ObITus, KaTpeH Ne29).

B nauane mukia OpUTH TOIBKO WH(GOTOHBI, PAIIMOHAIBHO M YIIOPSIOYSHHO pa3MeIIeHbl B 00pa30BaHHOM UMH MPOCTpaHCTBE. [IpocTpaHCTBO €CTh TaM, I/1e HaXOIsATCS
panMoHaIbHO yIaKOBaHHbIE HH(POTOHBI, I1€ HHPOTOHOB HET, TaM HET U MIPOCTPAHCTBA.

Korna Ob110 TOIBKO HA€ATHHOE COCTOSIHIE MaTEPHH, OBLIO TOJIBKO MPOCTPAHCTBO, BPEMEHH HE OBLIO, IOTOMY YTO BpeMsi 00pa30BbIBAECT MAaTEPHs BHIHYKJICHHOTO
COCTOSIHUSI.

OyHKIIMOHAIBHBIE YaCTHIIB HH(POTOHBI, B3aUMOJICHCTBYIOT MEXTy CO00i Os1aroapsi BOSHUKAIONIMM MarHUTHBIM CHJIAM, a €IMHUIIA B3aUMOICHCTBHS MEXTY
MH(POTOHAMU — KBaHT MH(popMary. THPOTOHBI, Kak HOCUTENIN KBAHTOB UH(POPMALIMH, B3aUMOIEHCTBYS (KBAaHTYSCh) MEXy 000, 00pa30BbIBAIOT
MH(OPMALIMOHHBIN TOH IPOCTPAHCTBA, KBAaHThHI HH()OPMALIUU pacpeAessiiIiuch 10 BCEMY IPOCTPAHCTBY (MPOCTPAHCTBO SBISET COO0I0 MHPOPMAIIMOHHBIN TOH).
Ilepenaua kBaHTa HH(POPMALIUU B IPOCTPAHCTBE OCYIIECTBIIAETCS O€3 3aTpaThl BpEMEHHU B HAIIMX KOOpAuHaTax oTcuéra (t=0), Tak Kak Hallero BpeMeHH B
MIPOCTPAHCTBE HET, HO €CTh MPOCTPAHCTBEHHBIN KPUTEPU CKOPOCTH Mepeaur KBAaHTOB MH(POPMAIINH, U €T0 MOKHO MOJIaTh B MIEPECUYETE HAa «YCIOBHOE HAIIIEe BPEMS».

Kak 051 MOr1a BBITTISAETH caMasi IepBasi BO BCEIEHHOM «TOYKa KOH/AEHCAIlUU» B IPOCTPAHCTBE, M B KAKOW TOYKE NMPOCTPAHCTBA OHA MOTIJIa 00pa3oBaThCs, U 10
Kako# nmpuanHe? Ha 3TOT BOpoc MOXKHO OTBETHTH, MCCIIEIOBAB CBOMCTBAa HH(POTOHA, CTENIEHH CTAOMIIBHOCTH PABHOMEPHOCTH pacipeiesieHus (paccerBaHus)
BOJIHOBBIX [TOTOKOB KBAaHTOB MH(OpMAIK B IPOCTPAHCTBE, U BEPOSTHOCTh BOZHUKHOBEHHUSI HEPAaBHOMEPHOCTEH MMOTOKOB KBAaHTOB MH(pOPMaINH, Iie ObI OHU MOTJIH
CKOHIIEHTPUPOBATHCS B TOUKE XyZ MPOCTpaHcTBa. [Ipr 5TOM caMo MpOCTPaHCTBO COOTBETCTBEHHO PACCMATPUBATh KaK «MHOKECTBO (MacCHB) YaCTHIl MH(POTOHOB, a
CIIMH UH(POTOHOB UMEET ONpeAeIEHHOE 3HaUCHHE, C YYETOM BO3HUKAIOIIUX CHJI B3auMoeiicTBUiA. O4eBHIHO, UTO TaKOM TOUKOM MOKET OBITh «1IeHTp Bceenennoi».
Takum 00pa3oM, B MAaTEMaTHYECKIX MOJIEIISTX KOOPAMHAT C Pa3BUTHEM (pacIIMpeHUeM) BCEIIEHHON YCIOXKHSCTCS M CUCTeMa KOOPIUHAT C MHO)KECTBEHHBIMH
TOYKaMH OTCUETOB, M IPHOOpPETAET BUI UPPALIMOHATIBHON CHCTEMbI KOOPAMHAT, MpHoOpeTas CBOMCTBO MHOTOMEPHOCTH, a KOT/J]a BCEeJIEHHAsi HAUYHET CXJIOMBIBATHCS,
CKUMAThCS, CTAPETh, TOT/IAa MHOTOMEPHOCTh HAYHET YMEHBIIIATHCS, TAK CKa3aTh Oy/eT 0OpaTHBIN X0 YIPOIEHHSI KOOPAMHAT.



Kanonnyeckasi KBAaHTOBasi MEXaHUKA
Beimie mogan uepTéx yclIoBHON BU3yaau3alMyu HHGOTOHA (BU3yanu3anus HHPOPMALIMHU) C IPABOCTOPOHHUM CIIMHOM, TAK)K€ aHAJTOIMYHO BBITIUT U YaCTHIIA C
JIEBOCTOPOHHUM CIIMHOM KakK 3€pKaJIbHO CUMMETpHUYHAas reoMeTpudeckas (hurypa, o NpuHIMIY 3epKalbHON CUMMETPHH.
Ecnu cnenath MeXaHMYECKYI0 MarHUTHYIO MOJIEIb ATUX YacTull, 248 cdep, 1 TOMECTUTh UX B chepy 00bEMOM, KOTOPBIH MPEBBIIIAET 00bEM 3aHUMAaEeMBbIii 248
cepamu Ha 1,618 To nomkeH HabmogaThes Y3PPEeKT MarHuToMHAMUKU. Ho Kak oka3anoch B Ipoliecce MONBITKY CO3/IaHHsI MAarHUTHON MOJEIH, YTO MarHUThI TaKUX
reOMETPHUECKUX (HOPM MPAKTUUECKU HEBO3ZMOXKHO CAENaTh, HET TaKUX TeXHOJOrHH. CyIecTByeT emé 0JIMH Crocod: KOMIBIOTEPHOE MOACITHUPOBaHUE, HO TaK KakK 5
He HalI€l CIIeUalIUCTOB B 3TOM 00JaCTH, 3TOT BONPOC OCTAETCS OTKPBITHIM, HO TEOPETHUECKU HY)KHasi HH(POPMALUA BCKPBITA, U S OTTAIKUBAIOCh [IOKA TOJIBKO OT
IIOJIyYEHHBIX TEOPETUUECKUX JaHHBIX, KOTOPbIE MOKHO IIPOBEPUTH Ha MpaKTUKE. TeopeTuueckn KaHOHMYECKasi KBAHTOBAsi MEXaHUKA PAaCKpPbITa, HO MOKHO U Ha
IIPAKTUKE IPOBEPUTH KOMIIBIOTEPHBIM MOJEINPOBaHUEM. I'papk MarHUTOIMHAMMKH PEILETKU IPOCTPAHCTBA MoJ1aH Ha ¢oto rpaduka «Hamu ['paansy». 3amedy, uto
KOMIIBIOTEpPHAst MOJIENb OyIeT paboTaTh JydIlle YeM MeXaHH4YecKasi, 100 MexaHnuecKas Oy/IeT MCKa)KeHa BO MEPBBIX TPEHUEM, BO BTOPBIX 3Ta MOJIeNb Oy/IeT UMETh
HEKOTOPbIE PA3INYMs MEXy KOHPUTypalusIMA MarHUTHBIX MOJIEH B IPUPOJHON MarHUTOJAMHAMMKE U B MATHUTHOM MeXaHW4ecKoi Mozenu. PazHuia B ToM 4To
MarHUTHOE T0JIe IPUPOAHOM YaCTUIBI TPOCTPAHCTBA UMEET OJMH BEKTOP, 3 B MEXaHUYECKOM MOJIeIM MarHUTHOE 110JI€ MHOTOBEKTOPHOE, M OYAeT UCKAXKaTh
MO/JICJIMPOBaHMUE PEIIETKHU IPOCTPAHCTBA, BOT B 4éM pazHuLa. [loaTomy nyuiie cienats KOMIbIOTEPHYIO MOJEb «MarHuTHasi COUpab JUIOJIEBask peIETKa
IIPOCTPAHCTBA» C 3a/IaHHBIMU ITapaMeTpaMu. JTa MOJIEJIb MOXKET ObITh UCIIOJIHEHA [10 METOAMKE KaK HalpUMEp Cliealli KOMIBIOTEPHOE MOJIEIMPOBaHHE
CBOpauuBaHMsl OEJIKOB B IPOrpaMMe UCKYCTBEHHOT'O MHTEIUIEKTA.
Kanonuyeckasi KBaHTOBasi JIOTHKA
TouHoe cucTeMHOE 3HaHUE KAHOHMYECKash HyMEepOJIOTUS IOCTPOEHA UCKIIIOYUTEIbHO Ha KAHOHWYECKON KBAaHTOBOM JIOTHKE, 3Ta JJOruKa 6epéT cBO€ Havajio oT
KaHOHMYECKOW KBAaHTOBOW MEXaHUKH, & KAHOHMYECKast KBAHTOBAsi MEXaHUKa B CBOIO ouepeb OEpET HaYaso OT YeTHIPEX WH(OPMAIIMOHHBIX KAHOHOB.
MaremaTnueckue BHIYHUCIEHUS allbTepHATUBHBIE, HO HE BCEr/ia. 3/1eCh BCE CO BCEM B3aUMOCBA3aHO. TakuM 00pa3oM YCIIOBHO, TMIIOTETUYECKH MOXKHO CKa3aTh 4TO
MUD ACPKUTHCS HA YETHIPEX KaHOHAX (Ha YETHIPEX «KUTax»), 00pa3 - Kpect JKuBoTBOpSAIIMIA, CHMBOJIIMYECKHA 00Pa3HO BBIpaXkKasiCh (00pa3HO H300pakEH Ha 0OTI0KKE
KHUTH)
21 nexabps 2010
Jdup., npocTPaAHCTBO, BeeJdeHHass, nudopmanus, iudponl, BeUHblii ABUrateanb 1 ""yama' I'paaas

ITpnuém 3nech vama ['paansa?
C camoro HayaJia pa3oyapyro UCKaTelIel yalliu, ¢ Ipyroi CTOPOHBI MOKHO OOHAIEXKUTH U3yUarOIIUX JereHasl o yame ['paand. Ecnu u cymecTByeT oHa B
($U3MYECKOM UCIIOTHEHNH, TO HE B TAKOM BHUJIE, B KakoM e€ npecTaBisioT. @opma yaim cBoeoOpa3Has, BOSMOXHO MHOI'MM 3HaKoMma. YTo oHa co0oii mpeacTaBisier?
OTBeT 04eHb NPOCTOI 1 HEOKUJJAHHBIN, a /1711 MaTEMaTUKOB U (PU3UKOB BO3ZMOXKHO Ja)Ke MPOU3BEIET 3PPEKT HE BOCIPUITHS, TOTOMY YTO I HUX Ja’Ke PasroBOp
Ha TeMY BEYHOTO JIBUTATEINISl CUUTACTCSA AYPHBIM TOHOM, HE TO, YTO Tpaduk pabOThl BEUHOIO ABUraTessl, 0TOOPAXKAIOLIUl 1Be MATHUTHBIX SIMBI B CUCTEME (C
OTPHULATENbHBIM U MOJIOKUTEIbHBIM 3HAKAMH).
Kcratu, u3 rpaduka noHsatHo, noyemy (GpU3MKH 10 CUX Op He oOHapy uin 3gup. OObSICHACTCS 3TO IPOCTO — CyMMapHble MOMEHTBI (MAarHUTHBINA U KPYTAIIMMA)
MPOCTPAHCTBEHHO-3(DMPHOI CUCTEMBI paBEeH HOMIO. Takum 00pazom, rup, Kak cuctema cocrosmias (oOpazoBanHast) U3 HHHOTOHOB ce0s HUUEM HE TTPOSBIISIET.
[Ipoucxoxaenne nHGOpPMAITUN UMEET OJIMH KOPEHb COBMECTHO C IMPOUCXOKICHUEM MaTepHH Kak TakOBOU, 1 BceneHHoW Kak JOrMYHBIX MOCIIeI0BATENbHBIX
COOBITUN UCXOIAIMINX U3 AOCOIIOTHO YIOPSIOUEHHOTO IBH)KEHUSI MaTepuu, OepylIero Hayauo U3 CTpOeHUsI HHPOTOHA U ero pa3Mepa, Kak MepBOPOITHON YaCTHUIIbI
MaTepHuH, KOTOPOI HET MoA00Us, TOPOXKIAIOIIeH Ha CBOEM IEPBOM YpOBHE (crcTeMa HH(OTOH S1) €AUHUIYY HHPOPMAIUU 1TPUT, YTO COAEPKUT 1 KBAHT
nH(pOpMalU, KOTOPBIN B CBOIO OYepeb UMEET ONpeesIEHHbIM MEXaHU3M Mepeaaun B CUCTEME MHOXKeCTBa HH(POTOHOB. DTy cucteMy Gpu3uKH Ha3biBatoT JDP
(BepeHee Ha3bIBAJIM), HO CYTH €€ He IOHUMAIOT Ha CErOHSAIIHUH 1eHb. B TakoM citydae 3¢dup, kak cuctema MHOkecTBa nHPoToHOB 00pazyer [[POCTPAHCTBO. B
MIPOCTpAaHCTBE MH(OTOHBI, Oi1arogapsi CBOEMy BHYTPEHHEMY HH(POPMAIIMOHHOMY COJIEP>KaHUIO COBEPIIAIOT JMHAMUYECKOE BUKEHHUE, TPUUEM ITO ABUKEHUE UMEET
AOCOMIOTHBIN MOPAOK, T € Ha camoM jiene Hukakoro XAOCA HET. (Xaoc Ha0roaeTcst B TOM CiIydae eciii He BUJ/IHA BCs MOJIHAS KapTUHA CUIIOBOW CTPYKTYPBI


http://tolktiet.blogspot.com/2010/12/blog-post.html

BCEJIGHHOH, a JIMIIb YacTh €€, Kak BUIUMast 4yacTh aiicOepra, He BUHA MTOJIBO/IHAS YacTh aiicoepra). [IpocTpancTBeHHO-3upHAs cucTeMa nMeeT AOCONIOTHBIH
MOPSI0K PABHBIM CyMMapHOMY HH()OPMAITMOHHOMY COJIEpKaHHIO (EMKOCTH) BCETO KOJIMYECTBA MH(OTOHOB, KaK MEPBOPOJIHON CUCTEMBI:

SH-3=m*10”81

IIPU YCJIOBUU YTO S1=1TpUT

310t 06bEM HH(pOpMaLuu 00pa3yeT MarHuTHas IPUPOJIa CIIMHA UH(OTOHA, T €:

Itput=N,0,5=S,0,N=-1,0,1=1,0,-1

rae N 1 S — cOOTBETCTBEHHO IMOJIFOCHI MATHUTHOTO CIIMHA UH(POTOHA

0 — oTcyrcTBHE MHOO0T0 U3 TIOIIOCOB B OIPECIEHHBI MOMEHT 10 BCel mtomiaau cepsl HHPOTOHA.

D710 3HAUUT 4TO HUPPHI -1 1 1 aOCONOTHO paBHO3HAYHBI, MX B JAHHOM CJIy4ae pa3iMyacT HalpaBJIeHHE CIIMHA, BEKTOP MAarHUTHOT'O MOJIS, OMPEIESIOIETo
HaNpaBJICHNE MATHUTHBIX MOMEHTOB M BO3HUKAIOMIUX COOTBETCTBEHHBIX KPYTAILIMX MOMEHTOB U OIPEICIICHHBIX BUOPAITMOHHBIX MOMEHTOB CUCTEMBI Sg T10
OTHOIICHHUIO K SHHOMY KOJIMYECTBY aHAJIOTHYHBIX CUCTEM S1 (MH(OTOHOB) 00pa3yIOUINX €IUHYIO TPOCTPAHCTBEHHO-3(UPHYIO CUCTEMY.

Hcxonst u3 3TUX TaHHBIX MOYKHO BBIBECTH Irpaduk paboThl, BO3HUKAIOIMIEH 13 HH()OPMAITMOHHOTO COJCPKAHUS MHOXKECTBA CHCTEM S1 B €UHOMN
MIPOCTPAHCTBEHHO-3(DUPHOI cUCTEME Spp. P YCIOBUU YTO IPOCTPAHCTBEHHO-3(hMPHAs CUCTEMA SIBISIETCS 3aMKHYTOM CHCTEMOI, cUcTeMa S1 TOXKE SBIISIETCS
3aMKHYTOW CHCTEMOM, HO CITUH 3TOW CUCTEMBI Pa30MKHYT I10 TIPOTIOPITUH 30JI0TOTO cedeHus. [loaTomy rpadmk ToKe 3aMKHYTBIH, U TI0 CKOJIBKO CHCTEMEBI, paboTy
KOTOPBIX OIMKMCHIBAET IPaUK SBISAIOTC 00bEMHBIME (CHEPUUSCKUMH ), TO ¥ TpaduK JTOHKEH ObITh 00BEMHBIM, a BBEJCHHAS TPOCTPAHCTBEHHAS KOOpaAuHaTa Z
00pa30oBBIBATH C KOOPAMHATOW OTOOpaKaIONIel OrpaHUYECHHYIO BEIMYMHY M HAIIPABICHHOCTh MAarHUTHOTO MOMEHTA KPYTOBYIO TUIOCKOCTh B TIpe/ieiiaX BETHUNHBI
MarHMTHOTO MOMEHTa U COOTBETCTBEHHO OTOOpakaTh BCEHANPABIEHHOCTh MArHUTHBIX MOMEHTOB.

Hcxons u3 3TUX YCIIOBHIA BEICTPAUBACTCSI COOTBETCTBEHHBIN TpayK pabOTHl B CUCTEME Spino!
I'PADUK «uamma ['paasi»:



rje KoopauHata M oToOpakaeT MarHUTHBIE MOMEHTHI,
KoopauHaTa E — BOSHHKAIOIIME KPYTSIAE MOMEHTBI.

CaolicTBa IPOCTPaHCTBEHHO-3(DUPHON CUCTEMBI, KaK UeabHON MaTepHallbHOM CUCTEMBI pacrojaraloT BO3HUKHOBEHHUIO BEIHYKJACHHBIX MaTEePHATbHBIX
CHCTEM, KOTOPBIE MOTYT OBITh OMUCAHBI COOTBETCTBEHHO JecATUYHBIM KoaoM 0,1,2,3,4,5,6,7,8,9 B oTiiiune OT MaealbHON CHCTEMBI, OMTMCHIBAIOIIECHCS TPOMIHBIM
KOJIOM ¥ MarHUTHBIMH B3aUMOJICHCTBUSIMH.

BeHyKaeHHAs] MaTepralibHast CUCTeMa «BceleHHas» ONMUChIBACTCS IECATUIHBIM KOJIOM M (PU3NICCKUMU B3aUMO/ICHCTBUSIMU:
1 marauTOCIa0BIMH

2 MarHUTOCUJIbHBIMH

3 DIEKTPOMArHUTHBIMU

4 crnaGpIMH SIACPHBIMU (JIEKTPOCTAOBIMHU)

S CWIIBHBIMU SAEPHBIMH (3JIEKTPOCHIIBHBIMU )


http://2.bp.blogspot.com/_VfhBeyQWXUI/TRBgHczhd-I/AAAAAAAAABs/W-mNAf5B_2o/s1600/IMG_2514.jpg

6 rpaBUTAllMOHHBIMU

HamnpammBaeTcst BBIBOJ: MPOCTPAHCTBEHHO-3(hpUPHAS CUCTEMA SIBJISIETCS] MArHUTOIMHAMHYECKIM BEYHBIM JIBUTATEJIEM, YEPIIAIOIIM HEUCUEPIIaeMYI0 SHEPTUI0 U3
[NEPBUYHBIX MATHUTHBIX B3AMMOJIENUCTBUI, omuchiBaeMbIX TPOMYHBIM KOZOM U rpaduKoM paboTs! «dameit» ['paars.

IpocTpancTBeHHO-3(upHas cucTema spisercs MATPULIEN s BeeneHHo#, 4acThio KOTOPOii OHA U €CTb.

[{uBunu3anus Ha mopore BpIOOpa HHPOpPMAINH, TaK Ha3bIBaeMasi «Touka Oudypkanuny», 4To Beioepete, To u noxxuére! Bpems amns BpiOopa yke npuiuio, BeIOupaiite!

CPEJIA, 25 MAA 2011. KayecTBeHHBIN M KOJIUYeCTBEHHbII CHHTE3 MATepHil BO BeeJieHHOH. CuHsisl, OeJible M YéPHBbIE AbIPbI, KX POJIb U 3AKOHOMEPHOCTH
Kanonnueckast nymeponoruyeckas reopusi Chepudeckux npenenon (TCIT) 1aé€t BO3MOKHOCTB C MOMOIIBIO HHCTPYMEHTA U1 BEIYUCICHUH — IEPUOJHUECKON
cucreMbl K03(duunenton 3osnororo ceuenus (3C) BBICTPOUTH €AUHYIO LIEJIOCTHYIO CUCTEMY BCEJIEHHON C COOTBETCTBYIOILIMMU BBIYUCICHUSMHU.

3TO CTa0 MOHATHBIM TOCJIE BRIYUCICHH C TTOMOIIBIO TabmuIbl K03 dunuentor 3C ¢ mpuBeieHNEM HEKOETO YHCia K eMHULIE, T € K «IIPUBEACHHON 1», MeToauka
pocCTasl.

Ha ceroansurauii JeHb BCIUIBLIA 32aKOHOMEPHAs CUCTEMa MOCIIEeI0BATEIbHBIX COOBITHI, KOTOPBIE MOTYT OBITH OLTU(POBAHBI COOTBETCTBYIOIIEH CHCTEMON —
«MaTpPULEH BCEIEHHOW», U U3 3TUX HU(P NOJYyUUTh HHTEPECYIOIINE IaHHbIE, (B 3TOM Ciy4ae — BBIYMCIUTh KOJIMYECTBEHHOE COOTHOLLICHUE MaTepPHiil BO BCEIIEHHOM)
Teopust paccmaTpuBaeT CIECAYIONIYIO TIOCIE0BATENBHOCTh COOBITHI U COOTBETCTBYIOUIHI OajlaHC BUJIOB MAaTEPHil B 3aKPHITON CUCTEME BCEJICHHOM:

«AOGCOMOTHAS MYCTOTa»

«CuHTYIApHOCTH AOCOTIOTHON MTyCTOTHI»

«MHpOTOHY - HDYyHKIMS MATHUTOJUHAMUYECKAs, YaCTHIIA UACaTbHON MaTepuu, MOPOKAAIOLIEH MPocTpaHCTBO (puoseroBas chepa)

«9¢dupHO IpOCTpaHCTBEHHASI CUCTEMA HICATBHOM MaTEPUI» - OJTHUM CIIOBOM IPOCTPAHCTBO, 00pa30BAaHHOE MACCHBOM YaCTHII UCATLHON MaTepuu - HH(HOTOHAMU
«ApuoHHas Matepus» (cuHss chepa)

«DOoTOH» - QYHKIUS IIEKTPOIMHAMUYECKAs], YACTHIIA MaTEPHH, TOPOXK Ao BpeMs (TomyOast cdepa)

«bapuonnas matepusi» (3enénas chepa)

W3 sToro cinenyeTt, 4TO BO BCEJIEHHOM CYILIECTBYET BCETO YETHIPE BHIa MAaTepUil (B paMKaxX CUCTEMBI U3 HIECTU (PU3HUECKUX CUJT B3AUMOACHCTBUIA)

Taxum 00pa3oM, B cucTeMe A0JKHBI BOSHUKHYTh B CTPOTOi MOCIIE0BAaTENIHOCTH U B CTPOTOM 3aKOHOMEPHOCTHU TPH BHJ1a HEKHX «MHTETPATOPOBY, IPOLIECCOPOBY
Mexny 1 u2; 2 u 3; 3 u4 Bugamu marepuil. Poiab «uHTErpaTopoB» oueBUAHA — 3TO (GYHKIIUU UHTETPUPOBAHMS U3HAYAIBHBIX (IEPBUYHBIX) CUCTEM B KAUE€CTBEHHO
MHBIE MaTepUaIbHbIE CUCTEMBI C COOTBETCTBYIOLIEH reHepanyel KaueCTBEHHO MHBIX (PU3NYeCKUX B3auMoaencTBuil. [Ipuuém Bce Tpu Tuna 06beKTOB 00Iaatonme
MHTETPUPYIOUIMMH QYHKIMSIMH JTOJIKHBI UMETh OJMHAKOBBIE 3aKOHOMEPHOCTH, 0TOOpaxEHHbIE B Tabu1e 3C, T € 0003HaYeHBI ONPEEIEHHBIMU YUCIIaMH, UMEIOLINE
CBOW YHUKaJIbHBIHN aJjpec U OIMHAKOBBIE CUCTEMHBIE YCIOBUS UX BOZHUKHOBEHUS, UMETh OOIIMe MPU3HAKH, COUETAThCSI B €JMHOM CUCTEME, OIpeIeNsIomel equHYI0
B3aMMOCBS3b BCETO BO BCEM.

IepBbIif MpU3HAK TAKOTO OOBEKTA: OH MOXKET BO3HUKHYTh B HEKOEM MeECTe, TJi€ [0 KaKUM JIM00 MPUYMHAM €CTh MOBBILIEHHOE COJIepKaHue HEKON IepBUYHOM
MaTepUu, KOTOPYIO OH MOIJIOIIAET, MAaKCUMAJIbHBIN Mpezel IVIOTHOCTU NEPBUYHON MaTepuH, KOTOpas MOCie MPEBBILIEHUS 3TOro 6apbepa NpruoOpeTaeT HOBbIE
CBOHCTBa, 00YCIIOBIMBAIOIINE UX JajbHENIIee YITIOTHEHHE, U NTOCIeI0BaTelbHOE SIBIIEHUE KaUeCTBEHHO HOBBIX B3aUMOJICHCTBUH.

Bropoii npu3Hak: eciiv 00BbEKT MOMIONIAET HEKYIO IEPBUYHYIO MAaTEPHIO BHYTPh CBOETO Spa, 3HAYUT OH JOJKEH BbIOpachiBaTh (M3/1y4aTh) HEKYIO BTOPUYHYIO
MaTepHI0 HAPYXKY, U3 CBOETO Apa, MPUUEM IO CTPOroi 3aKOHOMEPHOCTH — JOJDKHBI OBITh ONpeeEHHbBIE TPOIOPLUU MEXKIY MOTJIONIaeMOM U BRIOpackiBaeMon
MaTEepUSIMHU C PA3INYHBIMU CBOMCTBAMH.

B siape 00bekTa MpOUCXOIAT MPOLECCHI: CKATHE TIEPBUYHON MaTepUH JI0 CTETIEHHU MPEBBILIICHUS TOPOra IUIOTHOCTH 3TOM MaTepUH, B CIEICTBHH YEro MOXKET
reHEepUPOBATHCS KAYECTBEHHO HOBOE B3aMO/ICICTBHE, TPUBOIAIIEE K SIBJICHHUIO KAUeCTBEHHO HOBOM MaTepHH yIep>KMBAaeMON CBSA3SIMU HOBOTO B3aUMO/IEUCTBHUS,
OoJiee «CKOBaHHAs» MaTepusi ’TUM HOBBIM B3aUMOJICHCTBUEM C YBEIMYEHHUEM MOTEHIIMATbHON BHYTPEHHEN SHEprueil HOBBIX CHHTE3UPOBAHHBIX YacTHLl. Takoe
C)KaTue NePBUYHON MaTepru 00YCIOBIMBAET €€ MOTJIOLIEHUE TOXKE 10 CTPOroi MPONOPIMOHAIBHON 3aKOHOMEPHOCTH.



BriOpoc BTOpUYHOI MaTepuy — BHOBB SIBUBILASICSI BTOPUYHAS MAaTEPHsl HE MOXET MOCTOSIHHO HAKAIUIMBATHCS B sIIpe 00BbEKTa 10 OECKOHEUHOCTH, OHAa BEIOpPACKIBAETCS
HapyXy IO oNpeAeaEHHOl GpopMye-ponopIun, 3HAYUT JOJDKHA IS BCEX THUIIOB 00BEKTOB TAKOTO poJia ObITh 0/1HA 001Ias popmMylia MoraoueHus-BpIopoca
MaTepHil.

3aukcupoBaHHasi BTOPUYHBIMH CBS3SIMU-B3aUMOJICHCTBUSAMU BTOPHYHASI MAaTepHsl MPHOOpETaeT KaYeCTBEHHO HOBBIE CBOMCTBA U ABISETCS U3HAYAIBHO
IUIOTHEE IIEPBUYHOM 110 hopMysie 0OpaTHO MPONOPLUUOHAIBHOM T O YIUIOTHEHHE MATEPUU COIIPOBOXKAAETCS c(heprUUECKUM YKPYITHEHHEM B COOTBET CTBYIOLIEH
CTETIEHH, HACTOJIbKO, HACKOJIBKO SIBJIIOTCS 1aTbHOACHCTBYIOUIMMH HOBBIE CHHTE3UPOBAHHBIE CBS3H - CUJIBI B3aUMOJICHCTBUS, ONPEICTSIONIMMUCS CPEPpUISCKUMHU
npejenamu, Kak min Tak 1 max.

B actpodusmke 00beKT TaKOTO po/ia Ha3bIBACTCS «JIbIPay U3 32 CBOKWCTBA MOTJIONIATH MATEPHIO 32 TaK HAa3bIBAEMBIN «TOPU30HT COOBITHI», HO 3TOT MHUMBII
TOPU30HT COBCEM HE TOPU30HT, a ONpeAeIEHHbIH 00BEM B IPOCTPAHCTBE, B KOTOPOM IIPOUCXOJIAT COBEPLICHHO MTPEICKAa3yeMble ITPOLECChl UHTErpallii MaTepuu ¢
napajieIbHOM reHepanneil COOTBETCTBYIOIINX CUJI B3aMMOACHCTBHS, COIPOBOXKIAIOIINECS OUePEIHBIM YIUIOTHEHHEM MaTepUu U (PUKcaueil CTPYKTypHI
IIOCPEACTBOM BO3HUKILINX BTOPUYHBIX CTEHEPUPOBAaHHBIX B3aUMOACUCTBUNA, COOTBETCTBEHHON BTOPUYHON MaTEpUU Ha BBIXOJE U3 SAPA JBIPHI.

Ha ceronnsimauii 1IeHb B acTpoU3HUKe H3BECTHBI ABa TUIA AbIp — uépHas u Oenast (U, BJ1), mpuduém camu 0OBEKTHI Kak ObI OOHAPYKEHBI, U JJaJKe OMKCAHBI, OYCHb
IIOBEPXHOCTHO.

CyTb apIp B acTpo(hu3HKe TOJIKOM HEM3BECTHA, A €CIIM HE U3BECTHA CYTh, TO OTKY/A U3BECTHO O MPOUCXOKICHUN HarpuMep YEpHBIX IbIpP, SKOOBI MOSIBIISIOUINXCS B
CJICJICTBMH KOJIJIAIICa CBEPXMACCUBHBIX 3BE317 A MOXeT 3T0 BoBce He U/I, a mHbIe 00beKThI, mpuHuMaeMbie 3a UJ[? Takum oOpazom, undopmarus o U/ B
COBPEMEHHOM acTpo(U3UKE MOKET ObITh HETOUHA, UJIM OLIMO0YHA?

O benbIx 1plpax 0JHHU JOTaJIKU, HO HH(OpMAaLU 0 MecToroiokeH!H b/l B leHTpe raiakTuKy MpaBUiIbHA, HO IPEATIOIOKEHUH 0 MPOUCX0XKIeHUH U posin b1
HUKAKHX HET B COBpEMEHHOH (u3uke, n6o bonbioil B3psiB He npeanucsiBaeT b1, u o ux cBoiicTBax B 3ToM bosblioMm B3pbIBE A€HCTBUTENBHO 00JIbIIOE OEI0€
IISATHO.

A yrto npennuceiBaetr TCII? [IpennuceiBaet Tpu TUIA ABIP B CUCTEME IIECTH PUINYECKUX CUJT B3aUMOJICHCTBUM!

1. Cunss neipa (C/I) (o usery cepsl MaTepun, KOTOpasi CHHTE3UpYETCs B siApe JIbIPhI), €€ MECTO BO BCEJICHHOH 3T0 mpezen cepsl 10 B12cTenenn MeTpoB, T €
MECTO B LIEHTPE BCEJIECHHOM, 1€ BEPOSITHOCTh MaKCUMaIbHON MJIOTHOCTH HEPAaBHOMEPHOCTH J1aBJI€HUS B 3UPHO MPOCTPAHCTBEHHON CUCTEME paBHa | — BOT TaM U
Bo3HUKIa Cunss apipa. B C/] mpocTpaHCTBO CKMMaeTCsl ¢ MPEBbIICHUEM OPOra JajlbHOEHCTBUS MATHUTHBIX B3aUMOJIEHCTBUH (KBaHTOBaHMS) HH(MOTOHOB, B
CJIEJICTBUH YEr0 BO3HUKAET MAarHUTOC/Ia00€ U MarHUTOCUJILHOE B3aUMOJIEUCTBUS, KOTOPbIE (PMKCUPYIOTCSI BO BTOPUYHON MaTepUH, IPEENIbl KOTOPOH OrpaHUYEeHbI
cdepoii ot 36*10B Munyc 36 crenenu M 10 10 B munyc 24ctenenn metpoB. Ha Beixose u3 sapa CJ] apuoHHas MaTtepus BBIHY)KJIEHHOTO COCTOSTHUSL, (PUKCUPYIOIAsCS
YK€ JIByMsI CUJIaMU B3aMMO/IEUCTBHS — MAarHUTHBIMU U 3JIEKTPOMArHUTHBIMHU, CTEHEPUPOBAH 3JI€KTpoMarueTusm, npuuantoii romy CJI. Takum o6pazom CJI —
IIPUYMHA SBJICHUSA YICKTPOMArHeTU3Ma, siBJICHUS apUMOHHON MaTEpHH.

MukpocTpyKTypa M MakpoCTPYKTypa apHOHHOM MaTepuu MOAYMHSETCS MarHUTOCIa0bIM, MAarHUTOCHJIBHBIM, 3JIEKTPOMarHUTHBIM B3aUMOJICHCTBUSAM, U HE
MOTYMHSAETCS AIEKTPOCTA0BIM, SJEKTPOCUIIBHBIM U IPAaBUTALIMU, OTYETO MAKPOCTPYKTYpa BBITTIAUT KaK 0ObEMHAs MayTHHA.

MaxkpocTtpykrypa apuoHHo# Matepun ucxonsuieit usz CII popmupyercs mo 3akoHaM MarHeTU3Ma, 3JIEKTPOMAarHeTHU3Ma, TOKE OUEBUIHO NMPEANHUCHIBAET
HEPAaBHOMEPHOCTH paCIpEACIICHNs INIOTHOCTH ApUOHHOM MaTepUH B IIPOCTPAHCTBE, IPUBOIALLNE K 0YEPEIHOMY IIPEBBILIEHUIO II0POra IIJIOTHOCTH B
MayTHHOOOPAa3HOM CIUJIETEHUH MaKpOCTPYKTYpBI, BEAYIIEH K YIUIOTHEHHIO, a TAK)Ke YKPYIMHEHHIO (YBEIHUEHUI0) chepuueckux npeaenon. KauecTBeHHBbIN nepexon
apuOHHOM MaTepuH B (OTOHHYIO MaTepHo (rosrydas cepa) MpoucxoauT B siipe beroit bIpsl.

2. benas gpipa (B/]) — ponb e€ Takas *xe Kak ¥ poJib OCTAJIbHBIX THIIOB JbIP C WACHTHYHBIMH KOJMYECTBEHHBIMU NapameTpamu. B B/l renepupyercs
AJIEKTPOAMHAMUKA (POTOHOB, (PYHKIMS (POTOHOB MEKTPOJUHAMUYECKAS, ABIIIETCS 3(pup-Bpemsi, chepa 3eKTPOANHAMUUECKON ClIUpaib JUIONIEeBOH pemeTku 3dupa-
BPEMEHHU B KOTOPOUW MOXKET HaxoauTcs OapronHa Marepusi. Cpasy Ha Beixojzie oToHoB u3 siapa b/l BosHukaroT ycnoBus sinenust Y /1.

Ha Bxone B B/l apuonnas marepus, Ha Bbixoze ¢poToHsl, T 0 b/l nomkHa 061agate 04eHb CHIIBHBIM U3Ty4eHUEM (POTOHOB, MJIOTHOCTh MOTOKA KOTOPBIX TaKa BEJIHKa,
YTO Ha BBIXOJIE U3 S1/1pa IUIOTHOCTh ATOW MATEPUU NPEBBIIIAECT OYEPEIHOM MOPOT MIpeesia IIIOTHOCTU U SABIISIETCA 0YEPEIHBIM YCIOBUEM BOSHUKHOBEHUS OUYEPETHON
IBIpbl — YUEPHON ABIPHI.



3. UYépnas neipa (4]1) — aTa mpipa mornomiaet GOTOHBI U B SIIPE OHU CKUMAIOTCS 0 TaKOU CTEMEHH, YTO TeHEPUPYIOTCS siAepHBIE (C1adoe U CHITHHOER)
B3aMMOJICHCTBHS COUYETAIONINECS C TeHepaliel TpaBUTALNU — OUEPEIHBIX KaUeCTBEHHBIX CHJI B3aUMOJCHCTBUN (PUKCUPYIOIINX OUEPEHBIE CTPYKTYPBI MATEPHH C
emé O0JIBIIMMHU CTENEHSIMH CKOBAaHHOCTH CBSI3IMU-B3auMoeiicTBusIMU. TakuM oOpa3om B U/ u3 GoToHOB cUHTE3UpyeTCs GaproHHas MaTepusi, KOTOpas
BbIOpackiBaeTcs Hapyxy Y/, npeononesas rpasuraruio Y/

3HauMT B HieHTpe ranakTtuk Haxoasatrcsa b/l u YJI «paboTaromme» B mape, TECHO B3aUMOCBS3aHHBIE MEXTy COOO.

MHorue yu€Hble peiocTeperatoT o nosisiaennn Mukpo Y/1 va bonbsimom agponom xomaiiaepe (BAK) npu cTonKHOBEHHSIX TPOTOHOB Ha OOJBIIUX YHEPTHX, HE
nonumas cytu camou YJI.

Cytp YJI — cunTe3 6aprOHHON MaTepuu, T € TeX K€ HEUTPOHOB U3 (POTOHOB, IPUUMHA U CIICACTBUE SICPHBIX B3aUMOJICHCTBUI U TPABUTAINH, SBJICHUS OapHOHHOM
MaTepuu.

YJI Tyt HU npu 4€M! A 4TO K€ TOrAa MOXKET YrpoKaTh? I MIOTETHYECKUI BOIIPOC, HA KOTOPBIN MOYXHO FMIIOTETHYECKH OTBETUTH BOIIPOCOM: a BO3MOXKEH JIU
4eTBEPTHIN THUII IBIPHI? [ UITOTETHYECKU HAa3BaTh ATy AbIPY MOKHO Kak «Cynep uépHas apipa» win «Ceepx uépHas aeipa» (CUJL)

[To unen 3rakass CYJI MOXKET TUIOTETUYECKH BOSHUKHYTH MPU OYSPEIHOM CHKATUU OApUOHHON MaTepUH, COITPOBOXIAIOIIEECS CIICTYIOIIUMHU IPOIECCAMHU:
OouYepeHOE YINIOTHEHHE OaprOHHOW MaTepuu C MPEOJI0JICHHEM OpOora AalbHOICHCTBHS CIa0bIX U CHIIBHBIX SJEPHBIX B3aMMOICHCTBHI, COMPOBOXKIAIOIINXCS
reHepanueil ouepeTHpIX (PU3MIECKNX B3aUMOJICHCTBUN, KOTOPBIE OyAyT (PUKCHPOBATh MATEPUIO B OUEPEAHBIX «OKOBAX», CKYIOT B €II¢ OOJIbIICH CTENECHH MaTEPUIO
CBSI3SIMH-B3aUMO/JICHCTBUSIMU C OYEPEAHBIM yBEMUCHHEM C(hepUUECKUX MPEIETIOB B3aUMOJICHCTBHI — JOKHBI BOSHUKHYTH CYTIEp SACpHBIE B3aUMOICHCTBUS
NpeBbIIAMKUMU cepudeckuii mpeaen 10 B Munayc 12 cTerneHu METpOB, M CTEHEPUPOBATHCS CyIep TpaBUTalusa. BO3MOXXHO JI HCKYCCTBEHHOE SIBJICHUE TaKUX
B3aMMO/ICHCTBHII B CIIEICTBUH HCKYCCTBEHHOTO CTOJIKHOBEHUS 0apHOHOB Ha BBHICOKUX dHEprusix Ha bonbiiom agponHom? Boobiie 1o, ecnu Obl 3TO sIBICHHUE OBLIO
BO3MOYKHO, TO OHO OBUIO OBI peajr30BaHO B MIPHUPO/IE, a cCaMa BCEJICHHAS JIOKAJIbHO Oblia ObI MPOHM3aHA HE MECTbMa BUIaMU B3aUMOJICHCTBUH, a IEBIATHIO, KCTATH
(u3MKa MOIb3yeTCs TOIBKO YETHIPbMSI, KOTOPhIE COOTBETCTBYIOT BHEIIHUM CJIOSIM MaTepuu (OTOHOB U OApUOHOB), MarHETU3M «BHE 3aKOHA» B (hU3HKE.

Cmosxet mu BAK mpeBbICHTB 3TOT IOPOT CKaTUsi 6apHOHOB € ero MOITHOCTHIO B 7 ToB?

Bot B uém Bonpoc! [1o kanonnueckoit Hymeponoruu BAK He B COCTOSIHMY CHHTE3UPOBATh TAKyl0 MaTepHIO, YTO Obl CHHTE3UPOBATh TAKYI0 MAaTEPHUIO HYKHO
«CJIEMUTHY CTYCTOK TuaMeTpoM npesbimatonuii 10 B MuHyc 12 cTeMeHHn MeTpoB, TOT/1a OH OyA€T YCTOMYMB, TIOATOMY €CJIH U 00pa3yeTcsl «Karjis» Ha KoJulaiaepe, To
OHa Ccpa3y B30PBETCH C BBIIEICHUEM U3IIyYECHHUs], [IOTOMY YTO IOPOT HY>KHOT'O pa3Mepa MEHBIIIE.

Te oTnenpHBIE MaTepUaIbHbIE O0BEKTHI, KOTOPHIE HAXOASATCS BHE IEHTPOB TAJIAKTHUK C CYIIEp MAacCOW M OrPOMHOM T'paBUTAIIMEH OMMCAHHON KaK pagnyc
[Bapumuneaa Ha camom niene He Y/, a CHJI — ueTBEPTHIA TUIT JIBIP.

Jst CYJI nomxHO OBITH XapaKTepPHO CBOMCTBO HUYETO M3 ce0sl HE BHIOPACKIBATH, @ TOJIBKO MOTJIONIATh, U TOJIBKO OApHOHHYIO MaTepHio U (POTOHBI, OHA
«3aKpy4YHBaeT» CBEPXCHJIbHBIC BUXPH (3aBUXPUBACT d(DUP-BPEeMs) JCKTPUUEKON MPUPOJIBL, ITO «TYIMHUKOBAsI AbIpa», a 3HAUUT «MEPTBAsT MATECPUS».
PopmyJia JIbIPbI

JIBIpbI BO BCENIEHHOM MIPalOT UCKIIOUUTEIBHYIO POJIb — FeHepalysl HOBBIX BUJOB MaT€pHM U HOBBIX BHJIOB (PU3MUECKUX B3aUMOJCHCTBUN KaKk IPOU3BOIHON OT
(GYHKIMY YIUIOTHEHUS IEPBUYHON MaTepuu, KOTOpast 00J1afaeT onpeeIEHHBIMU CBOMCTBAMHU PACIIONOKEHHBIMU K YIIJIOTHEHUIO B OIPEIEIEHHBIX
IIPOCTPAHCTBEHHBIX MIPENIENAX, 3aBUCALINX OT CBOMCTB Marepuu. M0>XKHO BBIBECTH ONPEIEIICHUE BIPHI.

Jpipa — 3T0 MaTepuanbHbIi O0BEKT, BOSHUKAIOUINI B YCIOBUAX MPEAEIBHOTO YIJIOTHEHUS IEPBUYHOM MaTEepUH B ONPEEIIEHHBIX KOOPAUHATAX MarHUTHOM
PEMETKH TPOCTPAHCTBA, WM JIEKTPUUECKOM PEIIETKH BPEMEHH, MO3BOJISIOLINX MTPEOJOJIETH MOPOT CKATHS IEPBUYHON MAaTEPUU JIO CTENIEHH ITO3BOJISIFOIIEH
CreHepHUpOBaTh OUepeHbIe (PHU3HUECKUE B3aUMOAEHCTBHSI MPUBOASIIME K YBETUUECHUIO MOTEHIMAIa BTOPUYHON MaTEepUU B KAYECTBEHHO HOBOM SHEPTETHUYECKOM
COCTOSIHMM C YMEBIIEHUEM KHHETUYECKON SHEPTUH U YBEJIIMYEHUEM NTOTEHIIMAIEHOM SHEPTUU HOBOT'O BEIIECTBA, /1€ KOJIMUECTBO IEPBUYHOM MOIVIOIIAEMON MaTepun
HaXOJUTCs B onpeenéHHol nponopiuu pasHoit 0,61803398875 u BeiOpackiBaeMoit BTOpUYHON MaTepuu B onpeaenénHoi nponopuuu pasHoi 0,61803398875 nmpu
YCJIOBUH YIUIOTHEHUS TIEPBUYHOM MMOTJI0IIaeMON MaTepHuHu JI0 opora IioTHOCTH paBHOi 1,61803398875 BropuuHOil BeIOpackiBaeMoil MaTepuu.

Otcrona Gpopmysa KOJIMYECTBEHHOIO CUHTE3a BTOPUYHON MaTepuu B JIbIpe:

DM=P1*0.61803398875*0.61803398875
I'ne P1 — npuBeneHHOE K €AMHULIE YHUCIIO PABHOE KOJMYECTBY MOTJIOIIAEMOM MEPBUYHON MaTEPHUH.




B nepuonnueckoii cucteme koaduurentoB 3C 3TH 3HAYCHUS UMEIOT CBOM YHUKAJIbHBIE aJIpeca U YHCIIOBbIC BHIPAKEHHUS, KOTOPhIE MOT'YT OBITh IEpEeBEICHBI B
% oToOpaxaromue KOJIMYECTBO MATEPUN BO BCEIICHHOM.

I 0.61803398875  63.1475730351% - xommuecTBO HHPOTOHOB
1 0.23606797749 24.1202265913% - KoJIM4eCTBO apMOHHON MaTEpUHU
Il 0.09016994374  9.21310674096% - xonmyecTBO (HOTOHOB
IV 0.03444185374 3.51909363255% - koMuecTBO OAPUOHHON MaTEPUH

0,97871376372
Kak BuIHO U3 BBIIIE CBEACHBIX MPOIOPIINIA, B 3HAMeHaTelNe He equHuIa, a 0,978713763... , 3TOT GpakT MOKHO OOBSICHUTH CBOMCTBOM 30JI0TOTO CEUEHUSI, M ITO
CBOMCTBO HAJIO)KEHO Ha CBOMCTBO CaMOil BCENIEHHOM, 3()eKT He3aBEPIIEHHOCTH CUCTEMbI, UMEHHO 3TO CBOICTBO UTPAET BaXKHYIO POJIb BBOJIA CUCTEMBI B LIUKIL.
@U3HMKH TOKE 03BYUMIIH YTO KOJUYECTBO «HAIIECH» MaTepUU MPUOIU3UTENHHO 3,5% OT BCell MaTepuy BCEIIEHHOU, pe3yabTaT BEIYMCICHUH B KAHOHUYECKOH
Hymeposoruu u B ¢pusuke copnan!!! Hy rorna y Mens Bonpoc k ¢pu3znkam — Kakas METOAMKA BalllUX BBIYUCICHUNH? O3BYUUTh 03BYUMITH, a BOT BBIYUCICHUN HE
npenocrasuin! I'ne Beruncnenus? Kakas Meronvka BeravcieHu? @opmysabl 10 KOTOPBIX BIUMCIWIN IpuBeauTe! Mou BBIYMCIEHUS HAIULO, TPUYEM C OONIBILION
TOYHOCTBIO BBIYMCIICHHUS, 1 HUUETO HE CKPBIBALO.
[Iponomxkenwne (06.10.2011)
Uynec HeT, eCTb 3aKOHOMEPHOCTH CUCTEMHbIE, KOTOPhIE UMEIOT ONPEAEIEHHYIO U CTPOTYIO IOCIEI0BATEIbHOCTD !
1). Cravana HeObUTO HHYETO (AOCOIIOTHAS ITyCTOTA)
2). SIBnenue (B3pbIB) CHHTYJIIPHOCTH AOCOIIOTHOM MyCTOTHI
3). SIBnenue (B3pbIB) NPOCTPAHCTBA (MATHUTOAMHAMUYCCKON PEIIETKH MArHUTHOW CIIMPAJb AUIIOJICBOM CHCTEMBI - MATEPUU HJICATBHOTO COCTOSHHUS) - TeHEepaLus
MarHUTHBIX KBAHTOBAaHUMI
4). sInenue (B3pbiB) CHHEH ABIPBI B IIEHTPE cepbl IPOCTPAHCTBA, KOTOPas SIBISICTCS HCTOYHUKOM CHHTE3a APHOHHOW MaTepUH, FeHEpaIlisi MarHUTOCIA0bIX U
MarHMTOCWJIBHBIX B3aUMOJIEHCTBUH, T€HEPALIUs NIEKTPOMAarHeTU3Ma 3a CYET CKATHsI IPOCTPAHCTBA.
5). SIBnenue (B3pbIB) apUOHHON MAaTEPUH, MAKPOCTPYKTYPhI ApHOHHOI MaTepun
6). SIBnenue (B3pbiB) benoii AbIPbI, KOTOPast SIBISIETCS HCTOYHUKOM (DOTOHOB, 33 CYET MOTIIOLICHHS M CHKATUSI apUOHHOI MaTepru
7). SIBnenue (B3pbIB) YEPHOM JBIPBI, KOTOPAS SBJISETCS HCTOYHUKOM OapHOHHOM MaTepHH 3a CUET MOTJIOIICHHS U CKaTUsl (POTOHOB, TeHEpAIHS SACPHBIX
B3aMMOJEICTBUI, FeHepalus IpaBUTaUN
8). SIBnenue cynepyEpHOil IbIphI (TEOPETUUECKH pacyETHBIN panuyc lBapiiimibaa) BCIEACBUN TPAaBUTAIMOTO CKATUS U B3PBIBHOM 00paTHOI BOJIHBI OT B3pPhIBa
CBEPX3BE3]I.
9). Marepusi MOCTOSIHHO PACIIUPSIONICHCS BCEIICHHOM 3a CUET IOCTOSHHOTO YCKOPSIOIIETOCS ABHKCHUS 110 CIIHPATH, KOTOPasi B CBOIO OYEPE/b YBEIUUIMBACTCS 10
3aKOHOMEPHOCTSM Iporpeccuil (MaTeMaTH4eCcKOi, FeOMEeTpHUECKO) MonaiaeT B KpacHyIo cepy pa3pbiBa BCEJICHHOM, I'/le M IPOUCXOIAT OOpaTHBIE POLECCH
CHHTE3a - pa3pblB MaTepUu (CHHTE3 - Pa3pbIB, MOKHO CKa3aTh: B3PBIB - Pa3pbIB) T € MaTepHs U3 BHIHYXKJICHHOTO COCTOSIHUS 0OpaTHO MEPEXOAUT B UACATBHOE
COCTOSIHUE TIPH JIBUKEHUHU CO CKOPOCTBIO CBETA, B CIy4ae C BUIUMON HaMM BCEJIIEHHOM, pa3pbIiB OapHMOHHON MaTepUu C BbIIEJICHHEM CBOOOIHBIX (DOTOHOB, HO TaK Kak
IIPU CBETOBOM CKOpPOCTU OapuOHHAs MaTepust pBETCS, a BblAeTICHHbIE (POTOHBI MOTYT MCITYCKaTh KECTKOE U3ITyYEHHE, KOTOPOE Cpa3y TepsieT SHEPIHUIO BCIECICTBUU
KOMIIEHCAIIUM CKOPOCTH JIBM)KEHUS U CKOPOCTH NE€pPeadll KBAHTOB dHEPTUHU, TIO3TOMY CIIEKTP M3JIy4E€HUsI OUE€Hb HU3KYIO SHEPTUIO0 UMEET HAIPABICHHYIO BHYTPb
cdepsl. (BBISIBICHO YTO TIPH pa3roOHE MPOTOHOB Ha KOJUIAWEPE 10 CKOPOCTH MPUOIMKEHHON K CBETOBOM T€ MPHOOPETAIOT (OpMYy «TabIeTKI», M 3TOT 3(PPEKT MpocTo
OOBSICHSIETCS KAHOHUYECKOM HyMepOoJIorueH, a Kak 3To oObsACHSIOT puszuku? Beas oHM MOenMpyT HA Koaiiepe npolecc MPpOUCXOASIIHUI B IPUPO/Ie HA TPAHULIE
BIIEéTa OAPUOHHON MaTEPHH Ha MPEJICBETOBON CKOPOCTHU B cpepy pa3phiBa BCEICHHON, U BOWIS B KpacHYIO c(hepy, pa3TOHSIOTCS 10 CBETOBOM CKOPOCTH, OHA
HaxojauTcs Ha npezene 3,14*10 B 24 crenenu MeTpoB. Tak Kak CKOPOCTH Mepeaydl KBAHTOB SHEPTUU B IPOTOHE CBETOBAs, @ MPOTOHBI Pa30THAHHBIE JI0 CBETOBOM



CKOpPOCTH NMPHUBOJAT K TOMY UTO CKOPOCTh IIepeIayll KBAHTOB SHEPTUH BHYTPHU YaCTHIIBI OOHYIISETCS, NCUE3aI0T HJIEKTPOCIA0bIe U ANIEKTPOCHIIbHBIE B3aUMOIECTBHUA,
U TIPOTOH «pBETCS» Ha (POTOHBL. baproHas MaTepusi CIMIIKOM XPYIIKasi U He BBIIEP>KUBACT CBETOBOM CKOPOCTH, PAcHaaeTCs.
0). Cymnep 4€pHble ABIPBI, KOTJIA UX YKCIIO MPEBBIIIACT CYMMAapHYI0 KPUTHYEKYIO MAcCy, CHHTE3UPYIOT CYIEPrpaBUTAIIMIO TAKOW CHJIbI, KOTOPas MOKET HavaTh
MPOIIECC CHKATHS BUIMMON BCEICHHOM M MTPOIECC CIUSHUS AbIP B OJHY JIBIPY, KOTOpPasi B MOMEHT MOTJIOIIEHUS a0COIIOTHO BCeH MaTepHy MPEeBpaIiacTcs B
CUHTYJIIPHOE COCTOSTHUE BCEJIEHHOM, U SBIISIETCS 3aBEpIIAIOLICH cTaaueil B IIUKIIE BCEJICHHOM.

W3 BbIBEIEHHBIX COOBITUM, IPOUCXOAAIIUX BO BCEJIIEHHOM, ONIMCAHHBIX BBIIIE CIEYIOT BBIBObI:
1) IIpoctpancTBO (3UP-MPOCTPAHCTBO) CYIIECTBYET BHE BPEMEHH, M HE 3aBHCUT OT HEro (YCIIOBHOE pa3JiciicHHe OT BpeMeHn), (camas Ooubiiast chepa (MaTpéika)
pasmepom ot 10 B 36 crenenn metpoB 710 9*10 B 36 cTenHu MeTpoB, HaHOOJIEEe BEPOSTHO MPEACTABISIET CPepou] paCTIHYTHIN Ha Ynucio mH, pazmep 3,14*10 B 36
CTEIIEHH METPOB, a HaYaJIo MpocTpaHcTBa - HPoToH 12*10 B MuHyC 36 cTEenIEeHH METPOB.
2) Bpewms (3¢up-Bpemsi) CyIIECTBYET B IIPOCTPAHCTBE, U BHE IPOCTPAHCTBA CYIIECTBOBATH HE MOXKET (3aBUCHUT OT MIPOCTPAHCTBA, a 3TY 3aBUCHMOCTh MOXKHO
TPaKTOBATh KaK HEKHE MPeJIeIibl YCIOBHOTO pa3jieia MEeXAy BpEMEHEM U ITPOCTPACTBOM), a Hauajao BpeMeHH - poToH pazmep 12*10 B Mmunyc 24 cTeneHu MeTpoB,
pa3mep cdepsl Bpemenu ot 10 B 24 crenenu metpoB 10 9*10 B 24 crenenn MeTpoB, HanboJIee BEPOSATHO PACTAHYT Ha YHCIIO MU U SBISET co00i cepons pazmMepom
3,14*10 B 24 creneHu METPOB, MOXKHO CKa3aTh 3(pup BpeMeHU, BpeMEHHON KOHTHHUYM. Bpems - cdepa B chepe npocTpaHCTBa, CYIIECTBYET B IPOCTPAHCTBE. 3a
npeenamMmu 3Tol cdeprl OapuoHHAs MaTepusi CYIIECTBOBATh HE MOKET, OHA PBETCS, IIOTOMY YTO B IIPOTOHAX MJIM HEHTPOHAX MPH CBETOBOW CKOPOCTH CKOPOCTH
neperayv KBAHTOB SHEPTUU BHYTPHU MPOTOHOB M HEUTPOHOB CTAHOBUTCS paBHA HOJIIIO, U MaTepUAIbHBIN OOBEKT IPOCTO pa3pbIiBaeTCs U BhICBOOOXAaeT GpoToHbl. [Ipu
3TOM OOKOBOE M3JTyUCHHE KECTKOE, a B OOPATHYIO CTOPOHY JBMKCHUS U3ITydeHUE OYeHb cllaboe (3TOT 3D (eKT moinkeH HaOmoaaThes Ha boJIbIoM aapoHHOM
KoJutaiepe).
®U3UKU 10 CBOEMY TPAKTYIOT IIPOCTPAHCTBO U BPEMsI, OHU IPOCTO COPOCUIIHN B OJHY Ky4y, CMEILAIN U BBIILUIO Y HUX IPOCTPAaHCTBO-BpeMs (Uepe3 YEPTOUKY),
CMEIIIMBas JIBA PA3JIMYHBIX MOHATHUS B OJTHO LI€JI0€, TAKUM 00pa30oM UM HEBO3MOKHO PACKPBITH TaiiHY BCEJIEHHOM.

3akoH pacnpeaesieHusi MATePHH BO BCeJIEHHOM (aKcnoma)

O4eBHIHO, 30JI0TOE CEYCHHUE, KaK KPUTEPUI IPONOPIIMOHATFHOCTH B IIPOIECCaxX MPOUCXOISIINX BO BCEJICHHOM, M POHU3BIBAIOIIEH BCIO BCEICHHYIO C CaMOro eé
Hayaja 1 J10 e€ KOHIa, TAKMM 00pa3oM 3Ta MPOIOPLHUs €CTh CHCTEMHOM JIJIsl BCEIEHHOM.
C yBEpEHHOCTBIO MOYKHO ITPENIIOJIOKHUTD:
pacnpeziesieHue BCceil MaTepuu BO BCEJICHHON €CTh CUCTEMHBIN 3aKOHOMEPHBIN MPOLECC, U HaXOAUTCA B IIpeieax IPONopHHuOHAIbHOTO OajaHca HMEIOLIEro
YHCIIOBbIE BBIPAXKEHUS (3HAUCHMSI) 30JI0ThIX CEUCHUH.
[IpMeHMB 3TOT 3aKOH K KAaHOHMYECKOI Hymeposioruueckoi Teopu Cheprueckux NpeaesioB MOKHO BBIYMCIUTh MPONOPIUOHATIBLHOE COOTHOILIEHUE KOJUYECTBA
MaTepHH BO BCEJICHHOH (B MPOILIEHTaX):
1. ®uoneroas cdepa, Mpeaes NepBOPOIHON UACATBHON MaTepUH, KOJIMUYECTBO HH(OTOHOB BO BCEJIEHHOU cocTaBisieT 63,14459% ot oO1ero koJiMuecTsa MaTepuun
BCEJICHHOH (Tak Ha3bIBaeMas "TeMHas dHeprus')
2. Cunss cdepa, npejes apuoHHOW MaTepuu (TEMHON MaTepun), €€ KoinyecTBo coctasisieT 24,12123%
3. Tonmy6Gas chepa, npezen MaTepuu, sIBISIOLIEHCS HOCUTENIEM KBAaHTOB SHEPTUH, KOJIMYECTBO (POTOHOB BO BCENIEHHOM cocTaBiseT 9,21431%
4. 3enenas cdepa, nmpenen OapuOHHOM MaTepHH, KOJIMYECTBO €€ BO BcesleHHOi 3,51986%
Brruncnenus npon3BeaeHs! ¢ TOYHOCTBIO 99,99999
A B TOTIOJTHEHHE MOXHO CKa3aTh YTO BCEJICHHAs 00J1a/1aeT OJHUM YHUKATHHBIM CBOMCTBOM, 3TO MOKHO Ha3BaTh "I(pPeKkToM HECOBEPIIEHCTBA", B UUCIOBOM BHUJIE
BbIpakarouiemcs B %. D heKT HecoBepIIEHCTBA BCEJICHHOM cocTaBiseT 2,129%, 1 monHOCThI0 00yCIOBIMBAETCS CBOMCTBOM MPOIMOPLUH 30JI0TOTO CEUEHHsI, KOTOpPOe
BBOJUT CUCTEMY B LIUKJL.



Huxa BeejeHnoi _

Kanonnueckast Hymeposnoruyeckast Teopust Ceprudeckux npeienoB BUAUT MaTtepuio B e€ chepuueckux npeaenax ot 10 B munyc 36 crenenu metpoB 110 10 B 36

creneHu MeTpoB — 9*10 B 36 ctenenu MeTpoB. [ 1y0ke u BBIIIE ATa TEOPHUS HE BUIUT MAaTEPUH, K HE MOXKET HUYETO CKa3aTh O MOJTHOM JHAIa30HEe TTYOUHBI U BHICOTHI

IIPEJIETI0B MAaTEPUU, T € HE MOKET YTBEPKJIaTh UTO TEOPHsI BUIUT BECh AMAIA30H IPEIEIOB MaTepu (Ha MUKPO U MAaKpO YPOBHSIX) B MUpO3JaHuu. Jluana3ox

BUJIeHUS MaTtepuu Teopuelt Cheprudeckux MmpeiesaoB yKIaAbIBaeTCs B €IMHYIO CHCTEMY MUPO3JJaHHsl, KOTOpas OCHOBaHA Ha MPUHIUIE OObETUHEHUS B SAUHYIO

CUCTEMY TaKUX CBOWCTB (IIapaMETPOB) UCXOHBIX KAHOHUYECKUX JaHHbIX:

1 3aKoHOMEpPHOCTH KpaTHOCTEH

2 3onoTtoe ceueHue

3 [lpuHnum qyanbHOCTH (ABOMCTBEHHOCTH)

4 Yucno nu

JABHO M3BECTHBIX O(QUIIMAIBHON HayKe, B YaCTHOCTH B MaTeMaTHKE U B KJIACCUYECKON pu3uKe.

DTH YeThIpe CBOMCTBA, UX CYTh, B €IUHON CUCTEME MOPOKAAIOT ((HPOPMYIOT) MATOE CBOMCTBO:

5 JIBoiiHas 3epKajJIbHO CUMMETpPUYHAS CIIUPAIIb

Otu 00beAMHEHHBIE B OJIHO HEPA3JIEIbHOE 1EJI0€ MSITh CBOMCTB SIBUIMCH IPUYMHOMN POKIEHUS BCEIIEHHOMN «M3 HUYEro», U3 AOCOIIOTHON MYCTOTHI, a €Il€ ATH MATh

CBOMCTB MPUBEIH K SIBJICHUIO TPOWCTBEHHOCTH B MPUPOJE — IO CYTH SBJIEHHUE TPOMYHOTO KOJIa IPOCTPAHCTBA, 3aIIPOrPaMMUPOBAHHOTO B CTPOCHHUH YaCTHUIIBI

MIPOCTPAHCTBA, CTPYKTYPHI CIITHA YaCTHUIIBI IPOCTPAHCTBA (YK€ BBIYHCICHA TOPOUIHO-CIIUpabHast cheprdecKkasi MarHUTHAS MOJIENb) ¥ TOTOBA K MPAKTHYECKOU

MIPOBEPKE Ha MOCTAHOBKE (PU3UYECKOTO IKCIIEPUMEHTA 10 BBISIBICHUIO MAarHUTOJMHAMUKY B TIPUPOie) — 3(dupa nepBoro nopsaxa (3(hup mpocTpaHCTBO)
OdwunmanpHas (pU3KKa BEIIIUIA HA TAKOE SBJICHHE KaK BOJIBIIOI B3pBIB KOTOPHIN «ITOPOIMID BCEICHHYIO, HO KJIacCHUYeCcKas (pU3uKa 1 acTpopu3nKa MOTYT

BUJIETh IMAIa30H MaTepuu BcesieHHoH oT 10 B Munyc 24 crenenu metpoB 10 10 B 24 creneHu METPOB (€CiIH Mepe STUM YUCIOM CTOUT YUCTIO0 9, Ui MEHbIIIee

YHCII0, BO3MOXKHO 3,14 To 3TO yKiaapiBaercs B cuctemMy: 9%10 B 24 cTerneHn METpOB — Tpeesl BUICHHS COBPEMEHHBIX TEJIECKONOB Ha (DOTOHHON TEXHOJIOTHH, HE

CHOCOOHBIX BUJIETH 32 Ipeiesibl OoTOHHOTO upa BpeMeHH). [IpruunHoii 3TOro ecTh He MOJTHOE BUACHHUE BCEr0 KOMIUIEKTa (PU3NYECKUX B3aHMOICHCTBUIN, KOTOPbHIE

CYLIECTBYIOT U «pabOTa0T» BO BCEJICHHOM.

IToaTomy mpuIIIO BpeMs MOKa3aTh B €IMHOM CUCTEME MECTO /A sIBJIEHMS BB, €ero cyTs ¥ CMbICH B IUKJIE MUPO3JaHUs, BBIYMCIUTD €70 MIAPaMETPBI, KOTOPBIE

yIJI0KaTbCs B €JUHYIO CUCTEMY, BIIULIYTCS TAPMOHUYHO B YK€ BbIYMCIIEHHBIE O(UIIMATbHON HAYKON HEKOTOPBIE TapaMeTPbl CUHTYJIIPHOCTHU: YUmMama u3

Bukuneouu: «CoriaacHO U3BECTHBIM OTPAHUYEHUSM 110 IPUMEHUMOCTH COBPEMEHHBIX (pU3HUeCcCKUX Teopuil, Hanbosee paHHUM MOMEHTOM, JIOIYCKAIOIIMM OIHCaHHE,

cuuTaercss MOMeHT [lnaHkoBckoi snoxu ¢ TeMieparypoit npuMepHo 10 B 32ctenenu K (IlnankoBckas TemnepaTrypa) U IJIOTHOCTHIO okojo 10 B 93cTenenu r/cm?

( [InankoBckast I0THOCTE). Panusis Beenennas npezacTaisiiia co00i BBICOKOOTHOPOIHYIO U H30TPOIMHYIO CPEY ¢ HEOOBIUAHO BBICOKOM MIIOTHOCTBIO SHEPTUH,

TEMIIEPATYPOI U TaBJICHUEM)

(Crenyst KaHOHUYECKOM KBaHTOBOM JIOTHKE 3Ta «paHHsAs Beenennasy [11aHKoBCKOM 3MOXH Kak pa3 HA000poT, MPEACTaBIsAET CO00N CHHTYISIPHOE COCTOSIHUE

BCEJICHHOM B KOHIIE IIUKJIA BCEJICHHOMU TIepe/1 SIBJICHHUEM aOCOIIOTHON MyCTOTHI — 3110XA 3aBEPIICHHS ITUKJIA BCEJICHHOM).

Oco60 unTepecHa [InankoBckas MIIOTHOCTb, yumama u3z Buxuneouu:

«B ¢usuke, [InaHkoBcKkas NIIOTHOCTH — 3TO €MHHIIA U3MEPEHUS INIOTHOCTH, 0003Hauaemas pP onpeneneHHoe B TepMUHAX (yHIaMEHTAIbHBIX KOHCTAHT B

HaTypaJIbHBIX €JMHUIIAX, TAK)KE N3BECTHBIX KAK INIAHKOBCKUE EIMHUIIBL. »

Humama u3 Bukuneouu: «...cOBpeMeHHasi HayKa HE MOKET OMHCAaTh COOBITHS, TPOUCXOAIINE 32 BPEMSI, MEHbIIIEE YeM IUIAHKOBCKOE BPEMS, U Ha PACCTOSIHUSX

MEHbIIIE IIIAHKOBCKON JIHMHEI (puMepHo 1,616x10—35 M — paccTosiHue, KOTOPOE MPOXOIUT CBET 3a IJIAHKOBCKOE BpeMs)». 1o cyTu BbIuuciieH

CPEIHECTATUCTUYECKUI pa3Mep HaMEHbIIEH YaCTUIIbI, KOTOPBI MOXKET CYLIECTBOBATh B IPUPOAE, OU€Hb NPUOIM3UTEIHHO BIUUCIIEH (€CTh MPUYMHA HE TOYHOTO

BBIUUCIICHUS] — 3TO BEPOSITHOCTh pa3Mepa YacTHUI] COIJIaCHO 3aKOHOMEPHOCTSIM KpaTHOCEH, HUke TonkoBaHue ), KBanToBanue yactui 3¢upa mno onpeaeaéHHbIM

3aKOHaM U IMPUBOJUT UMEHHO K TaKUM pe3ynbraTaM. [Ipupoa kBaHTOBaHMS YacTHIl (OTOHOB (PU3MKOI MPUHSATA KaK AJIEKTPOMAarHUTHAs!, HO TOT/1a HayKa JOJKHA Kak

MHUHHMYM 3HATh IPOUCXOXKIECHUE FIEKTPOMAarHeTU3Ma, €ro UCTOKHU B MPUPOJIE U MECTO B LIMKIIE MUpo31aHust. CKOPOCTh cBeTa (CKOPOCTh Mepejaul KBAaHTOB SHEPTUU

(¢hoToHaMU) MPSAMO MPONOPLMOHAIBHA YaCTOTE KBAaHTOBaHUs (BUOpalMu-Kpy4ueHusi) poToHOB — (PyHKIMS ciHA (JOTOHA BOJIHOBAA Mepe/iada KBaHTa SHEPTUu.
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C ucTokamu M IOCJIE0BATEIBHOCTHIO BCETO, UMEIOLIETO CBOE ONPEAEIEHHOE MECTO 3alpOrPpaMMHUPOBAHHOE, TJI€ IIeYaTh [IUKIa Ha MUPO3/1aHUuE HaJO0XKeHa, U
MpepBaTh €ro HEBO3MOKHO, HE B CHIIaX BOXECTBEHHBIX, 3apOXKACHUE (SIBJICHUE), pOKIeHNE (KBAaHTOBaHUE, MaTepUaIn3allus), pa3BUTHE (paCIIUPEHHE), CTapEHUE
(cxkartue), o CyTH Iepexo/1 YHEPTUi U3 OJJHOTO BHUJIA B IPYTOi, Kak B IECOYHBIX YacaxX MECOK MEPEChINaeTcs U3 BEPXHEH Yallll B HUXKHIOK, a HEe Ha000poT, U B
«TOYKE 3aBEPILIEHUS LIUKJIa», [J€ BCS SHEPTUs Nepelilia B IOTEHIMAIbHYI0, TOUKa MAKCUMaJIbHON KOHLIEHTPAaLMK BCEH SHEPIUU MUPO3AAHUSI 10 CYTU U €CTh
«CUHTYJISIPHOE COCTOSIHHE» BCEJICHHOM - 3alIpOrpaMMUPOBAaHO KOJOM BCEJICHHOM (MUPO3/1aHus ), UMEIOILEr0 CBOIO CYTh M CBOM YHMKAJIbHBINA CMBICII, PACTOJIKOBATh
KOTOPBIN BO3MOXKHO UCXO/S U3 METOAA «OOBEAMHEHUS MATH CBOMCTB B €MHYIO LIEJIOCTHYIO CHCTEMY», TApMOHUYHYIO CaMOii cebe.

U Tak Bc€ no nopsaaxy:

Bceem usBectnel uugpsi : 0; 1; 2; 3;4;5;6;7; 8;9

Bcewm u3BecTHa TabnuLa yMHOXKEHHS, U B €€ IPAaBUIIBHOCTH HE COMHEBAETCSI HUKTO, 3TO aKCHOMA.

Ecnu Tabnnity yMHOKEHUS «BBIBEPHYTh HAU3HAHKY», KaK BBIBOPAYMBHIAIOT B MaTeMaTUKE Cepy, MOTYIUTCS HE YTO HHOE KaK «TaliHila 3aKOHOMEPHOCTEH
KpaTHOCTEN» - eciIM TabJula 3aKOHOMEPHOCTEN KpaTHOCTeH (Tabiaula JeseH!s) — BbIBEPHYTas HAaM3HAHKY TaOJIMLa YMHOXKEHHUS, a TaOJUIa YMHOXKEHUS €CTh
NpaBUJIbHASA, TOTIAa M TaOJIHMIIa 3aKOHOMEPHOCTEH KpaTHOCTEH BepHast — akcuoma. Ho ecim pa3oOpathcesi, TO Ha caMOM JieJie BBIBEPHYTOH TaOIUIEeH eCTh UMEHHO
TabJIUIa YMHOXKEHUS, a JII0JIM BOCIPUHUMAIOT €€ KaK HaTypalbHYI0, a HA CAMOM JieJie UCKYCTBEHHO BBIBEpHYTas 110 OTHOILIEHMIO K IPUPOJHOMY boxkecTBEeHHOMY
anmnapaTty CYMCIIEHUs JJI1 MaKCUMaJIbHOTO YIPOILEHN MaTEMaTUUECKOI 0 anapara.

3aKOHOMEPHOCTH KpaTHOCTeH padoTalOT B IPUPOJIE IPUHUMAs OIpeIe/IEHHBIC 3HAUEHHsI, PABHOBECHON CHCTEMBbI C MUHUMAJIbHO BO3MOXHBIM YHCIIOBBIM
BBIpQ)KEHUEM (BBIUUCIISIEMBIM) C MAKCUMAJIHbHO BO3MOXHON ()YHKIIMOHAIBHOCTBIO (KPaTHOCTHIO). UTO (hru3MKaM 3TO HAIIOMHUHAET, 0 4YéM (hakTuiecku et peus? Hy
KOHEYHO 3TO 0TOOpaKeHHE 3aKOHOB SHTPONUH U 3HTaNbIuu! OHU paboTalOT U B MUKPOMHPE U B MaKpOMHUpE.

IIponopuuu 30,10TOro ceyeHust 00JIaAAI0T YHUKATIHHBIMI CBOMCTBAMH, HAIIPUMEDP «METO/] 30JI0TOTO CEUYECHUS» TO3BOJISIET KOHTPOIUPOBATH BCIO IIETIOCTHYIO
CUCTEMY COCTOSIILIEN U3 MHOKECTBA IIOJKOHTPOJIBHBIX TOUYEK BCET0 KOHTPOJIUPYsI OQHY TOUKY B cucTeMe, boxkecTBeHHas nmponopuus. Mickpusinenue npocrpancTsa
MPOUCXOIUT B YACTHOCTH I10 TIPOIIOPIIUH 30JI0TOTO CEUSHHS, 30JI0TOE CEYCHUE TPIIK/IBI 3aI0KEHO B CTPYKTYPY CIIMHA YaCTHIIBI 3()UPa-MPOCTPAHCTBA.

IIpuHIMI 1yaJbHOCTH (ABOMCTBEHHOCTD, AYyaJIM3M) B KOMMEHTapUsAX He HyxkaeTcs. Hanpumep MarHut o0aaiaeT CBOMCTBOM JyalbHOCTH, HUKTO HE JOKa3al U He
JOKa)K€T MarHUTHOTO MOHOTIOJIs, (IICEBJOMOHOIIONb — CMEIIEHHAS MOJIIpU3aLis, OJYyYUTh BO3MOXKHO, U Oy/I€T UCIIOJIb30BaThCS B TEXHONOTHSIX). [lyanbHOCTh
MOJKET YCIIOBHO 0003HavaThes Kak -1 ¥ 1; marauTHbIA aunons S N; B BocTouHOM 330Tepuke kak MHb-SHb, U T 1.

Ymuciio u TOKE HE HYKJIA€TCSl B KOMMEHTAPUSX, JOTIOJHUTEIBHO HEOOXOMMO yKa3aTh Ha CYIIHOCTh (CyTh) YMCIia U — JIMHUIO MaTeMaTH4YE€CKH HCKPUBIISET B
KpYT, a INIOCKOCTh MaTeMaTUYECKU UCKPUBIIAET B cdepy. [ToaTomy B mpupojie 370 yucio paboTaeT, He 3aBUCUMO OT TOTO MOHUMAIOT JIFOJM 3TO WJIK HE OHUMAIOT,
HanpuMep UCKPHUBIIEHNE IPOCTPAHCTBA BBIUMCIISIETCS B TOM YUCIIE U IOCPEACTBOM YHCTIA MH.

JIBoliHasi 3epKAJIbHO CHMMETPUYHAS CIIMPAJIb SBISIETCS CIEACTBUEM €JUHON CUCTEMbI U3 00bEAMHEHHBIX YEThIPEX KAHOHMUYECKUX JaHHBIX, CHHTE3 JBOMHOM
3epKaJIbHO CHMMETPUYHON CIIUpaJId OCYIIECTBIEH B IPUPOJE, IBUIICS MPUHIIUII 3€pKaIbHOW CUMMETPHUH.

IlecToe cBOHCTBO — TPOMYHBII KO/ YacTUILbI 3(Upa-TIPOCTPAHCTBA KaK CJIEJICTBUE MATH CBOUCTB B €JMHOM CHCTEME, yKa3aHHbIX BbIlIE. TPOMUHBINA KO YaCTHIIbI
HENOCPEACTBEHHO MPUHUMAET y4acTre B ((OpPMHUPOBAHUHUM CBOMCTBA KBAHTOBAHMSI.

SIBieHre MarHeTu3Ma B MPUPOJIE UCXOJUT U3 IPUPO/IbI CaMOT0 IPOCTPAHCTBA, CTPYKTYPHI CIIMHA YaCTHUIIBI 3(pUpa-IPOCTPAHCTBA, CBOHCTBA CeAbMOI0 — CBOICTBO
KBAHTOBAHMSA YaCTHL KaK CJIEACTBUS CTPOCHUS YaCTULIBI U CTPYKTYpPbI CIIMHA YacTHUIIbl. HacToTa KBaHTOBaHMS YacTHI] 3(pupa-mpoCcTpaHCTBa (YaCTOTa YaCTULIBI)
€CTh MaKCUMaJIbHO BO3MOXHOM YaCTOTOMN CYIIECTBYIOLIEH B MpUpo/e, O0IbIIEH YaCTOTHl HEBO3MOXKHO TOCTHYb HUKOUM 00pa3zoM. Kak u3BecTHO Hayke, eciiu
PacKpyTUTh AMCK HA OOJIBIIYIO YaCTOTY BpallleHUs TOTJa BOSHUKAIOT 3JIEKTPUYECKHE U MarHUTHBIE MTOJIS BOKPYT 3TOTO JIUCKa, U B caMOM Jucke Bo3HukaeT DJ[C
(2MEeKTpOABMKYLIAs CUJIA), HO 3TO BCETO JIUIIb MEXaHUUECKOE MOJEIIMPOBAHKE B IIJIOCKOCTU MPUPOJHOTO SBJIEHUS — KBAaHTOBAaHUS YaCTULIBI KOTOPAsi UMEET CIIHH.
SIBieHue sHEPrUM B IPUPOJE UMEET 0J00HbIE MAarHETU3MY UCTOKH, U UCXOSAT OHU U3 MHPOPMAILIMOHHOTO COJEPKAHUS CTPOCHUSI IEPBOPOIHOMN YacTULIbI U
CTPYKTYPBI CITUHA YaCTHUIIbI, KOO MPOsBICHNE MarHETH3Ma — 3TO MPOsIBICHUE (SIBIICHHE) YHEPTUH, CYTh KOTOPOil 3a/10’keHa B ABICHUU (PU3NIECKUX
B3alMOJICICTBUI, U KaK CJIe/ICTBUE — SIBJICHHE BHYTPEHHEW SHEPTUM MaTEPHH COTJIaCyIOMIENCsl C 3aKOHOMEPHOCTAMHU KpaTHOCTEH (4eM Oouibliiee Yncio
MEPBOPO/IHBIX YACTHII IUIOTHO YIAKOBAHO B MOCJEIyOMIEeH yacTulle, TeM O0JIbIle BHYTPEHHSIS SDHEPT U ATOM YaCTUIIBI, U YeM IJIOTHEE YIIAKOBAHbI YACTHUIIBI TEM
00JIbI1Ie BHYTPEHHSS1 SHEPT s YaCTHUI[bl, MOTEHIIMANbHAS SHEPrus BellecTBa). TeopeTnueckuil BEIBOJI — BHYTPEHHSSI SHEPTHsI IEPBOPOAHOMN YacTHUIIbI ddupa-



IIPOCTPAHCTBA PaBHA HOMIO (KUHETUUYECKAsl SHEPIHUS YACTHUIIBI IPOCTPAHCTBA COCTABIISET BCIO SHEPTHUIO YACTULIbI, TIOTEHIIMAIbHAS SHEPTUS OTCYTCTBYET) , IOATOMY
9Ta YacTHUIAa UMEeT aOCOIIOTHYIO KHHETHYECKYIO SHEPTHi0. BHYTpeHHSSI SHeprus MaTepu — 3TO NOTEHIMAIbHASA SHEPT Ul MaTEPUHU, KOTAA YIJIOTHEHHbIE YaCTUIIBI
3¢ upa-MpoCTPaHCTBA TEPSIIOT CBOIO KHHETUUYECKYIO SHEPTHIO, CIIEACTBEHHO OHA MPeoOpaszyeTcs B MOTEHIIMAIBHYIO SHEPTHIO, COTJIACHO KJIACCHUECKUM 3aKOHAM
¢u3uku (moTeps creneHel CBOOOIbI).
Taxum o6pa3om HeMaTepuaabHble HH(GOPMAIIMOHHBIE HCXOIHbIE JaHHBIE CUHTYJIIPHOCTH MPEeoOpas3yloTcs B MaTepuaibHble CBOMCTBA MaTepUH — SIBJIE€HHE
MaTepUaIu3auui MHGOPMANMOHHONH CHHIYJISIPHOCTH B €IMHOM rapMOHUYHON cucteMe. MHpopMamoHHast KOMIOHEHTa TPAaHCPOPMHUPYETCS B SHEPTETUUECKYIO
KOMITOHEHTY, KOT/Ia HCTOYHUKOM 3HEpPruH ecTh HHPpopMalus. JIorndyHo BEIBOJUTCS TUIIOTE3a TpaHChOpMaIluu HeMaTeprualibHON HHPOPMAIIMOHHOM KOMIIOHEHTHI
MaTEpUU B MaTEpUaIbHYIO SHEPreTUUECKYI0 KOMIIOHEHTY uepe3 kBaHToBaHue (KaHoHMYeckas KBaHTOBasi MEXaHUKA, KOTOPYIO MOYKHO ITPOBEPUTH Ha MIPAKTUYECKOM
skcriepuMente). OTcro/1a BO3MOXKHO pelieHHe MPo0IeMbl 100bIYH SHEPTUU HOBBIM CIIOCOO0OM, HE CKHUTasl TPAIUIIUOHHBIX TOILIUB, & «CHKHUrasi IPOCTPAHCTBO» CIIOCO0
TapMOHUYHBIA K CHCTEME MUPO3/IaHus, NOO B CHCTEME MUPO3AHHUS 3TO TOIUIMBOY CKUTAETCS MIOCTOSIHHO B CHHEH JIbIpE B OTPOMHOM KosindecTBe. PemmuBs 3Ty
po0OiieMy HUBHIM3ALMS OTKPOET /Jisi ceOs HOBBIM MyTh Pa3BUTHS TAPMOHUYHBIN MPUPOJIE U 00€30MacHT cedsl OT pa3pyIIUTEIHLHOTO HAPYIICHUs PaBHOBECHUS
9KOJIOTUYECKON CUCTEMBI IVIAHETHI.
EnuHcTBeHHO NPaBUJILHBINA MYThH pelleHusi MPodJeMbl HMBUJIM3AUMH - pa3pa0d0TKa HOBBIX TEXHOJIOTUN JOOBIYM SHEPTUH HOBBIM CIIOCOOOM, CIIaCTH
HKOHOMHYECKYIO CUCTEMY IMBUJIM3AIMU TIEPEiis Ha HOBYIO CHCTEMY TapMOHUYHOM K IIPHPO/JIE, U CTUXHSI YBEITMYEHUS KOJMYECTBA YIIIEKUCIOro ra3a He HaOepeT
MIOJIHBIX 00OPOTOB, HE CTAHET HEOOPATUMBIM.
[IpoBepKy BBISBIEHHOM €IUHOW raApMOHUYHOMN CUCTEMbl MUPO3/1aHUS HEIb3sl OTKJIAbIBATh BO BPEMEHU, HEOOXOJMMO CTaBUTh MPAKTUYECKUIN SKCIIEPUMEHT 1O
BBISIBJICHHIO MAarHUTOJIMHAMUKY, BCEMY CBOE BpeMs, U BpeMsl y)Ke MPHIILIO0, TPUILIO yke Buepa (B 2012roxy).
Hmest B TEOpETUYECKOM PaCHIOPSKEHUH HU(PBI K CEMb CBOMCTB MaTepUAIM30BaHHON YaCTHIIBI A(UPa-TIPOCTPAHCTBA, MOKHO BBEICTPOUTH BCIO «OCh)» CHCTEMBI
MUPO3/IaHusl, KOTOpasi MPUMET BHJI CUIIOBOM CHUCTEMBI cpepruiecKux mpeneiaoB (pu3nveckux B3auMoAecTBrii. OHa TEOPETUUYECKHU yiKe BBICTPOCHA
OdunmanpHOl (U3UKON BBISBICHO YEThIPE (PU3NIECKHE B3aUMOICHCTBHS:

1.Cnaboe siiepHOE B3aMMOICHCTBHE (JIEKTPOCIa00e B3aUMO/ICHCTBHE)

2.CuibHOE SIJIEPHOE B3aUMOJICHCTBHE (3JIEKTPOCHIIFHOE B3aUMOJICHCTBHE)

3.D1eKTpOMarHUTHOE B3aUMo/IeiicTBHE

4.I'paBUTanIuis
3TO HE MOJIHBIA KOMIUIEKT (PU3HMUECKUX B3aUMOJICHCTBUI B IPUPO/IE, HE BBISABICHBI IEPBOPOIHBIE B3aUMOIeiicTBUA. TeopeTHuecKy BhIsBICHbI MArHUTOCUIIBHBIE U
Maraurociadsle B3aumoeiictBus. Eciu Bnucars Bee mecTs (GU3HMUecKUX B3auMOIEHCTBUM, TO BEICTPAUBAETCs OIpeieEHHAs [T0CIIEJ0BATEIbHOCTD 3TUX
B3aUMOJICCTBUIA:
1 Maruaurocnaboe B3auMOJIeHCTBUE KOPOTKOAEHCTBUS
2 MarHuToCcuiIbHOE B3aUMOAECUCTBUE JAJIbHOACHCTBHUS
3 DIEKTPOMAarHUTHOE B3aMMO/ICHCTBHE
4 DnexTpocnaboe B3aMMOACHCTBUE KOPOTKOAEHCTBUS
5 DAEKTpOCHIIBHOE B3aUMOJEHCTBUE JATbHOAEHCTBUS
6 I'paBuTanus
Ho B 3Ty cucremy chepudeckux mpenenoB GU3NIECKUX B3aNMOICHCTBHI HE BIUCaH boybIIoi B3phIB, © UMEHHO B TAKOM BHJI€ HE BIIMUCHIBACTCA. A B KAKOM BHJIC
BO3MO>KHO BIIMCaTh boJbII0M B3phIB B €1MHYI0 cucTeMy? OCTaéTcsi eAMHCTBEHHBIN BApUAHT OT KAHOHUYECKON HyMEPOJIOTHH, IPYIMX BapUaHTOB IIPOCTO HET — B
CUCTEMY HYXXHO BBECTH HeJOCTaroLe HUPpbl, Kak BUAHO Iudpsl 1, 2, 3,4, 5, 6 HaxoadTcsa B CUCTEME, HO OHU OYEBUAHO HE OTOOPa)Ka0T MOJHOCTHIO BCETO 1IMKIIA
MHUPO3/aHHUs, BECh UK BIIUIIETCS B CUCTEME U3 BceX Iudp, He gocTaér B cucteme 0, 7, 8, 9.
OdununanbHas HayKa ONepUpyeT TaKUMU MOHATUSIMU Kak «U€pHas apipa», paguyc LIBapimminbia, NI0THOCTb, CyleprpaBTHALUS, INIAHKOBCKAs IJIOTHOCTD U T [I.
BrruncrieHHast IaHKOBCKask IVIOTHOCTD YKa3bIBAET MpeJieN YIJIOTHEHUSI MaTepUH, YITIOTHEHHE MaTepHH JOJDKHO MPUBOAUTE K T€HEPAIlMH OUYePeIHbIX (PU3UIECKUX
CHJI B3aMO/JICICTBHI, KOTOpBIE ABJISIOTCS HCTOUHUKOM T'€HEpallK 04epeHOro (GU3MUECKOro B3auMOIEUCTBUS — CyNEeprpaBUTAllMU, OHA BElb HE MOXKET SIBUTHCS B



npupoje 6e3 MPUUKHBL, U €CTECTBEHHO SIBJICHUE CyIep TpaBUTALUHU OyIeT UMETh CIEACTBHE. DTO CIIEACTBUE M MPUBOJUT K SBJICHUIO CUHTYISIPHOTO COCTOSTHUS
BCEJICHHOU, KOTOPBIN B TAKOM BH/I€ BO3MOXHO TE€OPETHUECKU BIHMCATH B €IUHYIO CUCTEMY IIUKJIa MUPO3JaHUS B JECATUYHOM KOJIe, CAMBOJIMYECKH U300paKEHHOM B
BHJIE «1u(epOiiaTa 4aCOB BCEICHHOM T/I€ KaXXI0U (] pe COOTBETCTBYET OMPEACIEHHOE IHEPTETHIECKOE COCTOSIHUE BCEICHHOM, C KXKIOW MOCIeAYIOIeH mudpon
Ha nudepOIaTe KHHETUYECKAsE YHEPT U BEIIECTBA EPETEKAET B MOTCHIUAIBLHYIO SHEPTHUIO BEIIECTBA HA KaX/IOM ITOCIEAYIOIIEM 3Tare C)KaTUU MaTePHH.
JlanpHeliee yINIOTHEHHE MAaTEPUN IIPOUCXOJUT 110 CTPOTUM 3aKOHOMEPHOCTSAM, KHHETUYECKasi SJHEPTUs MATEPUH NIEPEXOIUT B TOTCHIIMAIBHYIO SHEPTHUIO B
MIPUPOJHOM OJHOCTOPOHHEM MOTOKAX YHEPTUi, U 4eM OOoJIbIIast CTETIeHb YIJIOTHEHUS MaTePHH, TeM OOJIbIIas MOTCHIMAIbHAS SHEPTUS aKKyMYJIUPYETCS B MATEPHH,
CUHTYJISIPHOE COCTOSIHUE BCEJICHHOMH MpecTaBIIsAeT cO00i MaTeprI0 UMEIONTYI0O MAKCUMAJIbHO BO3MOXKHYIO INIOTHOCTh U AOGCOJIIOTHYIO OTEHIMAIBHYIO SHEPTHUIO.
JIBe IPOTHBOIIOIOKHOCTH: HealibHasi MaTepus (MAeaIbHOE COCTOSTHIE MaTepuH) uMeeT AOCOMIOTHYI0 KUHETHUECKYIO SHEPTUI0, CHHTYJISIPHOE COCTOSTHHE MaTepUH
umeeT AOCONIIOTHYIO OTEHIIMAIBHYIO SHEPTUIO, BBIBOJL — Ha KAKOM TO Ipejese IUIOTHOCTH MaTepUalIbHbI 00BbEKT HAUMHAET MOIJIOIIATh UJI€aJIbHYI0 MaTepUI0 —
IIPOCTPAHCTBO.

Ecnu odyepenHoe ynjaoTHEHHE MaTepUH ClIOCOOHO Ha KaKOM TO Ipefielie MJIOTHOCTH CreHEPUPOBATh OUepeIHble (PU3NUYECKHe B3aUMOIEHCTBUSL, KOTOpbIE Oy1yT
HCTOYHUKOM CyIEprpaBUTALMM, TO 3TH CUIIbl MO’KHO Ha3BaTh CYIEp AJEPHBIMU (CBEPX SIEPHBIMU):

7. Cnaboe cBepx AepHOE B3aUMOJIeHiCTBHE KOPOTKOAeHCTBUS

8. CuiibHOE CBEpX sIIEpHOE B3aUMOICHCTBUE AaTbHOICUCTBUS

9. Cynep rpaBuTanus.

Temneps B cucreme He xBataeT oaHOM nudps 0. DTa Udpa TOBOPUT cama 3a ceds, ITO HeKas MycToTa, AGCOIIOTHAS TyCTOTA.

Kak nugep6nar yacoB ¢ ecsaTbio nudpamu, Mo CyTH UMEIOIIUMU CMBICI U CYTh JECATUYHOTO KOJa BCEJIEHHOU, €CIIM CXeMaTH4YeCKU N300pa3uTh LIUKI B CUCTEME
JIECATUIHOTO KOJIa MUPO3JJaHHS, TOTIAa 3aMKHYTAasi CUCTEMa [IUKJIa OYJeT BBITIISIIETD TaK: Yepmétc epagpuka YuKia 6CeeHHOu.

W3 cxeMbl BUJTHO, MECTO CHUHTYJISIPHOTO COCTOSIHUSL BCEJIEHHOM B LIEHTPE Ha OCH LU(PHI 9, KOr/ia BEIEeCTBO UMEET IMJIAHKOBCKYIO INIOTHOCTD U IIJIAHKOBCKYIO
TeMIeparypy. Bpems cyliecTBoBaHUSI CUHTYJIIPHOTO COCTOSIHUSL BCEJIEHHOM (B Mepecuére Ha Hallle BPeMsl) MOKHO BBIYMCIIUTD CJIEIYIOIUM 00pa3oM: BpeMst
CYLIECTBOBAHMSI CUHTYJISIPHOCTH C ITPENEIbHON INIOTHOCTBIO PAaBHO BPEMEHU KOJIJIAIICA CUHTYJISIPHOCTH OT HaYaJIbHOTO pa3Mepa CUHTYJIIPHOCTH 10 pa3Mepa
IUTAaHKOBCKOM JTMHBI. HayanbHbI pa3Mep N0 KaHOHMYECKONH HyMEpOJIOrHHU BBIYUCIIEH CUCTEMHBIM METOJIOM U cocTaBiseT pasmep 10 B 12 crenenu merpos. Ha
udepbiate oT Touku 9 10 Touku 0 B eHTpe nnudepodIaTa NpoBeCTH MIIABHYIO JIMHUIO. Takke MPOBECTH MJIaBHYIO JIMHUIO OT ToukH 0 B ieHTpe 1udepodaara 10
ToukH 1. OueBHIHO YTO BpeMsI KOJUIarca CUHTYIISIPHOCTH OT TOUKH 9 10 Touku 0 ¥ Bpems B3pbIBa MPOCTpaHCTBa OT TOYKHU O 10 TOUkH | 0JMHAKOBO, MOKHO CTaBUTh
3HaK paBeHcTBa. Kosianc CHHTYIISIPHOCTH € BBICOTBI 10%Mm 110 rITyOMHBI MJIAHKOBCKOT'O pa3Mepa U B3PbIB POCTPAHCTBA OT INTyOMHBI INIAHKOBCKOTO pa3Mepa J10
BBICOTBI




10*°m 3aHnMMaeT 0MHAKOBOE BpeMsi B mepecuére Ha Haire BpeMs. Ho BOT BOIIPOC: MOKET JIM B CHCTEMe OCYILIECTBJIEH NEPEXO0]l MUHYS CETMEHT CUCTEMBI, B JAHHOM
cirydae nuugpy 0 ?, Mo cyTH CHHTYISPHOCTh HAXOSICh B LIEHTPE, HAXOJUTCSA Ha OCH UGPHI 9, MOTOM epexo] Ha ock QP! 0, ¥ TUIIb TTOTOM MEPEXO0]] U3 OCH
1udpsl 0 Ha ock UGpPE! 1. OueBUIHO 4TO «BOMBIION KOJIATIC) CUHTYIISIPHOTO COCTOSIHUSL BCEJIEHHOM cpa3y MPUBEN K sIBIEHUI0 AOCOIIOTHOM IyCTOTHI, CUHTYJISIPHOE
COCTOSIHME BCEJIEHHOW «IPOBAIMIIOCH CaMO B ce0s» MO IEHCTBUEM CyIeprpaBUTALMM, KOT'1a BCE OCTaIbHbIE CHJIbI B3aUMOJICHCTBUS UCUE3IIH, UCUE3TI0 U
COIIPOTHBIIEHUE CXKATUIO, U OCTANACh (OTAENIMIach) cyneprpaBuTtanysa. CHHTYIIPHOE COCTOSIHHE BCEJIEHHON Mepenio B AOCOMIOTHYIO IYCTOTY, CYTh U CMBICI TaK
Ha3bIBaeMoro «boJIbIIOro B3pbIBa» Ha caMoM Jiene ecTh «bosbiioil komnancy nepexonaumii B AOCOIIOTHYIO TycTOTY ((pU3MKH OMIMOINCh B BBIBOJAX,
PYKOBOJICTBYSICh UETBIPbMsI CUJIaMU B3aUMOJICHCTBUS, U CZeNIaB MPaBUIIbHBIA BBIBOA 00 OTJENEHUH I'PaBUTALIMU OT OCTAJIBHBIX CHJI, HE CMOTJIM BBIMTH 32 paMKH
normata bosbIioro B3peiBa), KOTOpas «B3pbIBAETCSA» ABJIIEHUEM YaCTHUIIbI IPOCTPAHCTBA, KOTOPAs U «3aKpy4HBAET» MPOCTPAHCTBEHHBIN KOHTUHYYM ((pHU3ndecKuit
BaKyyM) I10 BBISIBJIEHHBIM 3aKOHOMEPHOCTSAM. M3 MycTOTHI sIBUJIACh (B30pBaJlach) YacTula 3(hupa-nmpocTpaHCTBa, B TAKOM CIy4yae KOHEUHBIN pa3Mep CUHTYIISPHOTO
COCTOSIHUS BCEJIEHHOM M YacTULIbI 3(pUpa-IpOCTPaHCTBA COBMAJAIOT M COOTBETCTBYIOT IUIAHKOBCKOMW JUIMHE (cpeaHecTaTuyeckn). [lmaHkoBckast JIMHAa COOTBETCTBYET
pasMepy 4acTUIlbl H3pHpa-NMPOCTPAHCTBA, XOTS OYeHb NpuOIN3uTeNnsHO: [lnaHKkoBCKas IMHA BBIYMCICHA TPAJUIIMOHHBIM METOJIOM U OIpejiesieHa NPUOIU3UTEIbHO
1,61625...%10 B Mmunyc 35 cTrenenu MeTpoB. A pa3Mep dacTullbl UHPOTOH (dacTula 3(prpa-mpoCcTpaHCTBA) BIYUCIIEH AIbTEPHATUBHBIM CUCTEMHBIM CIIOCOOOM U
MOJKET IpUHUMATh 3HaYeHus: 12*10 B Munyc 36 cteneHu MeTpoB, U (wiun) 24*10 B Munyc 36 cteneHu MeTpoB, U (1n) 36*10 B MuHyc 36 CTENIEHH METPOB.
O4eBHIHO YTO BCE TPU BHIYMCIEHHBIX pa3Mepa YaCTUIbI MOTYT CYIIECTBOBAThH B IPUPOJIE, M UX KOJIMYECTBEHHOE COOTHOUIEHHE PAaBHO BEPOSITHOCTH ATHX JAMAMETPOB
B 3aKOHOMEPHOCTSIX KpaTHOCTEH, a MJIAHKOBCKAsl AJINHA — BBIUMCIIEHHOE CPEAHEE 3HAUEHUE BEPOSITHOCTH Pa3MEPOB YACTHL], HAXOIALIMMUCS B ONIPEIEIEHHON
KOJIMYECTBEHHOM mpornopuuu. JlomycTuM npeen yiIoTHEHHUsI MaTepyuH (IUTAaHKOBCKAas TNIOTHOCTH) BBIYKMCIIEH IPABUIIBHO, & CYTh €r0 UCTOJIKOBATh IINPE, C
MOTIPABKOM, TOTOMY YTO BO BCEJIEHHOW HAMHOTO OOJIbIIIE€ KOJMYECTBA MaTEePUH, HEXEITU BUIUT coBpeMeHHas Hayka. Teopus Cheprudeckux npeieinoB BUAUT HAMHOTO
Oos111e MaTepuu, BUAHO IPOCTPAHCTBO ((r3nueckuil Bakyym, TéMHas 3Heprusi) 63,14757...% oT Bcero koau4yecTBa MaTEPUU B MUPO3/IaHUHU, BUTHO APHOHHYIO
MatepHio (TéMHas matepus) e€ koanuecTBo 24,12022...% oT Bcero KoJMm4ecTBa MaTepuy B MHUPO3/1aHUH), 3T YaCTh MaTEPUU HE BUHA JUI COBPEMEHHOM HAYKH.
OcranpHas 4acTh MaTEpPUU BUJIHA, KOJTMYECTBO €€ COCTABIISET BCEro: KOIMUECTBO (POTOHOB — yacTull a¢upa-spemenu 9,213106...% ot konuyecTBa Bceil MaTepuu



MUPO3IaHus, KoJu4ecTBO 6apruoHHON Matepun 3.51909...% ot konuuecTBa Bceil MaTepuu Mupo3nanus. [10J0KUTeIbHBIN OTBET MOTYYEH MO TOH MPUYUHE YTO
npUOINKAsICh K CHHTYJSIPHOMY COCTOSTHUIO BCEJICHHOM rpaBUTAIMs (CyIep TpaBUTaIUs) OTIENAETCS Ha KaKOM TO 3Tane cxarus (0apbepe mpeena coxaTHs MaTepuH )
OT BCEX OCTAJIbHBIX CHJI B3aUMOJICHCTBUS, 3HAUUT OCTaIbHBIE CHIIbI B3aUMOJICHCTBUS YK€ He pabOTaIOT, OHU UCUE3al0T MOJ] CUJION CXKAaTHsI CBEpX TpaBUTAINU
MaTepHH, KOTJa MPOUCXOAUT KOJUIAINIC MaTepuu 0e3 CyIIeCTBOBAHMSI CONPOTUBIICHHUS B CHITy MCUE3HOBEHHUS OCTAJIbHBIX B3aUMOAeHCTBII — Bbonbmioi kommanc. U
MpeAeIl CKaTUsl MaTepuu B Ipoliecce boapmoro kouianca MOXKET HATH TOJIBKO 10 IIPeiesia BBIYMCICEHHOIO KaK IJIaHKOBCKas JJIMHA, MEHbIIIE HEBO3MOKHO, U pa3Mep
Y4aCcTHULIbI IPOCTPAHCTBA TOXKE COOTBETCTBYET 3TOMY MUHUMAIBHOMY pa3Mepy KOT(_);)SLII\/JI MOJKET CYILLECTBOBATh BO BCEM MUPO3/IaHUH, MEHBILIETO pa3Mepa HEBO3MOKHO
JOCTHYb, CAMBIN MEHBIITUH pa3Mep MaTepHAILHOTO 00bEKTa BO BceeHHOM 1,2*10™° MeTpoB (coriacHo mesIoCTHON nHBapruaHTHOU cucteme Chepruyueckux mpeneion
(U3NYIECKUX CUJT B3aMMO/ICHCTBHIA).

Teoperuueckuii BEIBOJI: IIUKJI BCEJIIEHHOM UMEET I€CATh OCHOBHBIX 3TAllOB Pa3BUTHUSA INI00ATBHBIX COOBITUI BO BCEJIEHHOM, KOTOPBIE BIIMCAHBI B IECTHYHBIN KOJT
BCEJICHHOW ¥ MOXKET OBITh OLIM(POBAH M OMHCAH B BHJIE «AECATUYHOTO nHpepOiaaTay, U TOCTyIEH B TAKOM 00pa3HOM YCIOBHOM CXEMATUYHOM YIPOIIEHHOM BHUJIE
JUIS TIOHUMAaHMSI YEJI0BEYECKUM MBIIUIEHHUEM (Ha caMOM Jiesie Bc€ 00CTOMT HAMHOTO CIIO’KHEE M HEJIOCTYITHO B TaKOW CJIIOKHOCTH /171l HPUMUTUBHOTO YEJIOBEYECKOTO
MOHUMAaHMsI, NOO YeIOBEYeCcKas JIOTUKA CHJIbHO MPUMHUTHBHA MO OTHOIIECHHIO K JIOTHKE TBOpIA, U TOIBKO 00pa3HO €€ MOXKHO YIPOCTHUTD JJIsi TOHUMAHUsI HAMHU B
HayKe KAaHOHUYECKasi HyMEpOJIOTHS):

0. AOGconroTHas mycToTa — HavaJIo IUKJIA BCEJICHHOM, C HEro OTCYET B cucteme. Beé onperneneHo u paBHo Hy: 0. Onpenei€éHHOCTh paBHa HyIO. TpakToBaHue
«OTIPENEIEHHOCTHY B TOM, YTO MH(GOPMAIIMOHHBIE KAHOHBI HEMaTEepPHAJbHBIE 33/1aI0T TapaMEeTPhl ONPEACIEHHOCTH B TOM MOCIEA0BATEIHLHOCTH, B KOTOPOUM U MOTYT
OBITH ONMMCAHBI Oy TyIIHE COOBITHS BO BCEIICHHOM, U OHM HUKOT/Ia HE M3MEHSIOTCS, ONPEACIIEHHBIC, BCE yXKE ONPEIeIICHO HANepé ] OT CaMoro Havasia IUKIa U J0
CaMoro ero 3aBepIIeHUs, BCE UCTIOTHSIETS ¢ OONBIION TOYHOCTHIO.

1. B3psIB (sIBJIeHUE) YACTHIIBI IPOCTPAHCTBA PABHOM IO pa3Mepy MUHUMAJIbHO MPEAEIbHON CUHTYIISIPHOCTH BCEJIEHHOW. (YacTHIa, s;uelika IpOoCTpaHCTBA Ha3BaHa
«H(}OTOHY OT CJIOB «HMH(OPMAIIHSI» U «TOH») BMEIIaoIIas B cebe KBaHT MHPOPMAIIMH B BHJI€ TPOMYHOTO KO/1a 00pa30BaHHOTO MEPBUYHBIM KOMILIEKCOM
MH(POPMAIIMOHHON EMKOCTH YaCTHIIBI (YaCTUIA HATIOIHEHA ONPeACIEHHON EMKOCTHIO HHPOPMAILINH, COACPKUT HH(OPMAITHIO).

2. B3pbIB (sIBJIeHKE) MPOCTPAHCTBA M3 YaCTHUIIBI IPOCTPAHCTBRA, B3PHIB pacipocTpanserca Ha AnuHy oT 10 B 36 crenenu meTpoB a0 9*10 B 36 creneHn METpoB — 3TO
IIPOCTPAHCTBO COCTABJISIET MOJIOAYIO BCEJIEHHYIO, B KOTOPOI CYIIECTBYET TOJIBKO MPOCTPAHCTBO ((hU3HUECKUN BaKyyM), KOTOPOE pacroiaraeT TOIbKO
MaruuTtoauHaMuKoi HHPOTOHOB (DPupa NPOCTPAHCTBA) MATHUTHBIMU MOJISIMH IPUTATHBAHNE-OTTAJIKUBAHUE, IBJICHUEM MarHUTHOTO KBAaHTOBaHMSI, B MOJIO0M
BCEJICHHOM Ha 3TOM 3Talle pa3BUTHsI CYIIECTBYIOT TOJIBKO JBa MATHUTHBIX B3aUMOJIEHCTBUS IPUTITUBAHUE U OTTAIIKMBAHUE, KOTOPbIE pEalIn3yI0T MarHUTOAUHAMUKY
B Iipupoze. Dpup-npocTpaHcTBo chepouaaabHoe oOpazoBaHue pazmepoM 10 B 36 cTerneHu METPOB KOTOPOE FApMOHUYHO MOXKET PACTSIHYThCS 10 9KBaTOPHAIbHON
30HE€ Ha YUCJIO U, T € HA JUIMHY 3,14159*10%°m ot sBneHus BpallleHUs, ICTOYHUK BpallleHUs] — KBaHTOBaHHE YaCTUI] UH()POTOHOB, MOCIENYIOIIEE CKATHE
IIPOCTPAHCTBA B SIBJIEHHON (B30pBaBIIECS) CHHEH JbIpe KOTOPas U paCKpyTHJIa KOHTUHYYM IIPOCTPAHCTBEHHBIN (3(UpP MPOCTPAHCTBO).

3. OOpa3oBaHa TOHKasI MaTepHallbHAS Cpela — TMPOCTPAHCTBO ((PU3MUECKHIA BaKyyM), B IICHTPE 00pa30BaHHOTO MTPOCTPAHCTBA TOJT ICUCTBHEM «OOPATHOM YIapHOM
BOJIHBD» OT B3pbIBa IPOCTPAHCTBA U OT BO3HUKILETO JaBJIECHUS TOHKOMAaTEpPUAIbHOM cpesibl 00pa3yeTcs yCIoBHE AJIS CHKATHsI MaTepUU — COCTUHEHHE YaCTHIL
MIPOCTpaHCTBA. AKTHBHAS 30HA TJI€ CO3/1al0TCS YCIOBUS ISl COEUHEHMS YaCTHI] IPOCTPAHCTBA, I/1€ IPOUCXOUT CUHTE3 MaTEPUHU MOCIIEAYIOLIEro Bua ¢
OJTHOBPEMEHHOM reHepanueil ciaeryomux no c4éry Gu3nYecKrx CUil B3aUMOACHUCTBUS 3a CUET YIIJIOTHEHMS, CKaTHsI MaTepUH, I71€ Ha BXO/JI€ MOTJIOIAETCS epBUYHAS
MaTepus, B HEHTPE MaTepUaIbHOro0 00bEKTA YCIOBUS JAJIs CXKATHUSI U COETMHEHUS MIEPBOPOAHBIX YACTHIL, @ HA BBIXOJIE U3 MAaTepHAIILHOIO O0OBEKTA YK€ COETUHEHHAS U
YIJIOTHEHHASE MaTepHsi HOBOT'O BU1a 00J1a/1aroasi HOBBIMU CBOMCTBAMHU, YaCTUIBI APHOHHOM MaTepHH, BEIOPACKIBAIOTCS HAPYXKY U3 MAaTEPUAIBHOTO 00BEKTa,
TeHEPUPYIOTCS DJIEKTPOMAarHUTHBIE B3aMMOJIEHCTBHSI, TAKOH OOBEKT Ha3bIBaeTCs «Iblpa». B ieHTpe cheponanbHOro mpocrpancTsa oOpazoBanach CHHSS AbIpa,
norJyoIaonias npocrpaictso. B Cuneit 1pipe NpOouCcXoaUT MPOLEce COeTMHEHU HH(POTOHOB, YIUIOTHSSACH M C)KUMAsICh MaTepHsi IPHOOpETaeT HOBbIE CBOWCTBA,
reHepupyercs 3aexkTpoMarietusm. Ha ycnoBHoM nudepbiate 3 — sBI€HHE BO BCEJICHHOM 3JIEKTPOMarHeTu3mMa U CUHTe3 ApHMOHHOW MaTepUU U3 MEPBOPOIHBIX
4acTULl IPOCTPAHCTBA.

4. Korna AproHHas MaTepusi CHHTE3UPOBaHa B JOCTATOYHOM KOJMYECTBE OHA B CJIEJICTBUU HAKOIUIEHUS CO3/1a€T AaBlIeHWE B HOBOM MaTepualbHON CpeJie, B3pbIB
(siBeHNE) ApMOHHOM MaTepuH MOPOKJAeT HOBYIO MaTEPUAIbHYIO CPEly MMEIOIIYIO TOBBIIIEHHYIO IUIOTHOCTD U IMOBBILIEHHOE JaBJIeHUe. JTa cpesia MMEeeT CBOMCTBa
o0pa3oBaHMs CTPYH (MEXaHHU3M IJIEKTPOMArHUTHOE TI0JIE), KOTOphIE Kak 00bEMHAs (TpEXMepHas) «IayTHHa» U3 HOBOTO BUJIa MAaTEPHH, B MECTaX T/I€ CXOIATCS B



OJTHOW TOYKE MHOTO CTPYH 00pa3yloTCs YCIOBUS JIJIsl 0Y€PETHOTO CHKATHS U YIIJIOTHEHUS MAaTepUH, BO3HUKAET MaTepHalibHbI 00beKT — benas apipa, kotopas
MIOTJIOIIAET aPHOHHYIO MaTEePHIO, B ICHTPE JIBIPHI YCIOBUS ISl COETMHEHHS YaCTHUI] apHOHHON MaTepUH, YIUIOTHEHUS U CXKATUSI MATEPUU C OYEPEIHBIM CHHTE30M
HOBOTO BHJIa MaTEPUH — YaCTHUIl ()OTOHOB, KOTOPBIE 00pa3yroT 3Ppup-BpeMsl, ¢ MOCISAYIONICH TeHEPaIei JIeKTPOIUHAMUKHN (OTOHOB (3(hHpa-BpEeMEHH )
ANEKTPUYECKUMU TOISIMU NPUTATMBAHUE-OTTAIKUBAHUE, IBJICHUEM 3JIEKTPUUYECKOT0 KBAHTOBaHMsI, B HOBOM MaTepHalbHOM cpenieto. @OTOHBI UMEIOT
JIEKTPOAMHAMUYECKHE CBOMCTBA, JIEKTPOAMHAMUKA peajln30BaHa B mpupoze. (pup-Bpemsi, COCTOUT U3 YaCTHILL (POTOHOB, KOTOPbIE BEIOPACKIBAIOTCSA HAPYKY
OeJIBIMU IBIpaMHU B IICHTPE TajlakTHK. B o6mactu 6enoi AbIph, T1ie MPOUCXOAUT MaKCUMAaJIbHBIN BHIOPOC CHHTE3UPOBAHHBIX (DOTOHOB, (DOTOHBI UMEIOT
MaKCUMAaJIbHYIO SHEPIUIO U KOHLEHTPALHIO (JaBJIE€HHE CPEbl) CO3AAI0TCS YCIOBUS AT COeIMHEHMsI (POTOHOB B OUepeJHON BUJL HOBOM MAaTE€pUU — CHUHTE3
0apuOHHOUN MaTepuu (MPEAMOIOKUTEILHO HEUTPOHBI CUHTE3UPYIOTCS). Y CIIOBUS TJIE MPOUCXOAUT COeTUHEHNE (POTOHOB CO3AI0T MaTePHANIbHEIN 00BeKT — UE€pHas
IbIpa, KOTOpas norjouaer (OTOHbI, B IEHTPE MaTEPUAIBHOTO 00BbeKTa (POTOHBI COEUHSIOTCS, CAHTE3UPOBaHHAasi OapUOHHAs MaTepUs BbIOpPAChIBAETCS HAPYXKY
4EpHO# abIpoid. Takum 00pa3oM cO3JaHbl YCIIOBHS IS POXKIECHUS TJIaKTUK, TUIAHETApHBIX cUCTeM. bapuonHas marepus BeIOpackiBaeMasi U3 Hep YEPHOU JbIPHI
MCTOYHHUK 3apOXK/IE€HUS IJIaHETApPHBIX CUCTEM U3 OapUOHHOM MaTepuH, B KOTOPOH YK€ 3aJ10KEHO CBOMCTBO IpaBUTALIMM — MEPEXO0J YacoB BCEJICHHOHN Ha udpy 5.

5 Ha nudep0bnare «qacoB» BceslleHHOU 5, 4€pHBIE IBIPHI (KOTOPBIE «pabOoTalOT B Mape ¢ OEIBIMU IbIpaMu», U OeJIble TPl KaK HCTOYHHUK (POTOHOB 3(upa-BpeMeHH U
KaK UCTOYHMK MaTepuu JUIsl YEPHBIX JIbIP) FEHEPUPYIOT AJIEKTPOCIa00e U EKTPOCUIIbHOE B3aUMO/ICHCTBHS, KOTOPBIE B CBOIO OYEPEIb €CTh HICTOUHUKOM JIs
rpaButanuu. Y€pHas apipa Kak UCTOYHUK OAPUOHHON MaTepuu BO BCEJIECHHOM, BCIICJCTBUE SIBJIEHUS (B3phIBOB) OAPMOHHON MaTepUu pealru30BaH UCTOUHUK BOJOpO/Ia
BO BCEJICHHOM.

6 baproHHast MaTepus €CTh HICTOYHUKOM I'PaBUTALIMHU, HAKOIUICHHE JJOCTATOYHOTO KOJIMYeCcTBa OAPHOHHON MaTepUy TEHEPUPYET YBEIMUCHUE CUJIBI TPABUTALINN B
HOBOM MaTepuanbHOI cpelie, yclIoBUs Ui 00pa30BaHMs raJIakTUK B BUJIE€ CKOIIJICHUS 3BE3]1, 3B€3/]a B OCHOBHOM COCTOUT U3 BOJOPO/a, CKOIICHHE OapuOHHON
MaTEepUH B 3BE3JaX peaiu3yeT MEXaHU3M TEPMOSAEPHON peakiuy, i€ B LIEHTpEe 00pa30BaHHOM 3BE€3/1bl IPOUCXOJUT OUEPEAHOE YIIIOTHEHUE OapUOHHONW MaTepUn —
CHHTE3 T'eJIUs, U MOCJIEAYIOUIMX TKENBIX 35eMeHToB. Ha nndepOiare 6 — Bo BcesleHHON peann30BaHa rajlakTUKa C IJIaHETapHbIMU CHCTEMaMM U3 OapuOHHON
MaTepuu, KOTopas HaxouTcs B cdepe ddupa-BpeMeHH, pazmep chepsl (chepona) ICKTPOIMHAMHYSCKON CIIUPaATb TUIOJIEBOU peméTku dupa BpeMeH!
(o6pa3oBaHa U3 MaccuBa (POTOHOB UMEIOLIMX CBOWCTBA JIEKTPOIMHAMUKH ), B KOTOPOH HaXOJATCS BCE TAJaKTUKH U IUIAHETAPHbBIE CUCTEMbI BO BCEJICHHOM )
cocTaBJIsieT cpeponiaabHbI TOHKOMAaTEpHAIbHBIN 00bEKT pa3MepoM B npenenax 10B24crenenu MeTpoB - 9*10B24cTeneHn METpOB, pacIMpPEHUE 0 3aKOHY YuCiIa
mu cocTapmser pasmep 3,14*10%'m — pasmep 1o skBatopy chepora s¢pupa Bpemern (ITOT 06bEM BO BCEICHHOI HAGTIOIAETCS COBPEMEHHBIMH TECCKOIAMH,
MPUYEM TEJIECKOIBI HE B COCTOSIHUM YBUAETH TOM MaTepUH KOTOPas SABJSETCS UCTOYHUKOM JUIsl O€NbIX JBIp B IIEHTPAX raJlakTHK).

7 Bpems BceneHHOM IpojoikaeTcs, Korja Ha nugeponare 7 — 3To co3/1aHbl yCIOBUS AJIs Hayaja 00pa3oBaHMsI BO BCEJIEHHOI 0COO0ro THIA AbIP, 3TH JbIPHI MOTYT
00pa30BBIBATHCSA B CIIEJICTBUN OUYEHb OOJIBILIOTO CKOIJIEHUS! B OJJHOM aKTUBHOM 30HE OapUOHHOW MaTepUH, OUEHb KPYITHBIE 3BE3/Ibl, KOT/Ia B HEAPAX 3BE3]] HAKOMMIOCH
B CJICZICTBUU TEPMOSIJIEPHBIX U SACPHBIX PEAKIIMNA MHOT'O TSDKENBIX JIEMEHTOB, MOTYT KOJUIAIICUPOBATh U B3PBHIBATHCSI CBEPXHOBOM, KOJIATICUPOBATH 10 COCTOSTHUS
JIBIPBI, KOTOPBIE COBPEMEHHAs! aCTPOHOMUS KJIACCUPUIIUPYET KaK «UEPHas bIpay, peaanu3yeTcsi MEXaHU3M FeHepallui «CyTep TpaBUTaliny, B PU3KNKE U3BECTHBIN TaK
Ha3bpIBaeMblii paguyc llIBapiimmmibaa, UMeeT HeMOCPEICTBEHHOE OHOIIEHHUE K SIBIICHUIO 3TUX MaTepHAIbHBIX 0OBEKTOB, PACCUNTAHHBIM B COBPEMEHHOH (HU3UKE.
[IpaBunpHee UX Ha3BaTh «CBEPX YEPHBIC BIPHI». ITOT THII JILIP UMEET CBOMCTBA MOTJIONIATh OApUOHHYIO MaTeputio u dup-BpemMs ((HOTOHBI), CBOMCTB MOTIIOMIATh
ApUOHHYIO MaTEepUIO U 3(UP-IIPOCTPAHCTBO (MH(OTOHBI) ITOKA HE UMEET (HEAOCTaTOUHAs CTENEeHb CXKATUS JJIs TeHepallii COOTBETCTBEHHOMN CHUJIbI TPAaBUTALIUN).

8 Korna Ha mudeponare Oymer 8 — OyneT MpOUCXOAUTH MPOIIECC CIMSHHS ATOTO THITA «CBEPXUEPHBIX ABIP», CBEPXUYEPHBIX JBIP ATOTO THTA OyIET MOCTOSHHO
npUOaBIIATHCS B IJITAHETAPHBIX CHCTEMAax, BO3pacTaHUe KOJIMYECTBA CyNep YEPHBIX JbIP U SBJICHUS BO3PACTAHUS TPABUTALMOHHOTO B3aUMOJICHCTBUS B 00BEME chepbl
s¢upa-BpeMeHH (rpaBUTALMOHHBIE OypH) 3aITyCTUT MEXAHU3M CIUSHUS ITUX JbIP, TOCIIE Hayala CIUSHUS CBEPXUEPHBIX JIbIP HAUHETCS MPOLIECC CXKATHU I BCETICHHOM,
TaKUM 00pazoM «paciiupeHue» (pa3BuTue) nepeiact B gasy «cxatus» (ctapeHue) BceleHHOH. CuTbie cynep Y€pHble AbIPbI OyIyT Jayblie YIIOTHATCS U
MIPEOI0NCIOT OYEPETHON Oapbep CTENEHU CHKATUs MAaTEPUH JI0 TaKOM CUJIbI IPaBUTALMOHHOTIO B3aMMOAEMCTBUSI YTO CMOTYT HauaTh MOIJIONIATh aPHOHHYIO MAaTepHIo, a
B JIaJIbHEWIIIEM U CaMO MPOCTPAHCTBO OyAET MOIJIomAaThcs ITUMU MaTepHaIbHbIMU 0O0bekTamu, Koraa Bce cynep 4€pHble IbIphI IEPe MOMEHTOM CIIUSHUS B OJHY
JBIPY TIOTJIOTAT CHHIOKO JIBIPY M TTIOTOM COJIBIOTCS B OJIHY JIBIPY, TIOTJIOTUB B ce0s1 BCE OcTaBIIeecs MPOCTPAHCTBO, Ha «IudepomaTe» yxe oyaer 9

9 Bo BceIeHHOI CyIIecTBYeT 0/1Ha eIMHCTBEHHAs! CBepXUEpHasi JIbIpa, KOTOPO# yKe Heuero OOJbIIe MOrjoaTh, C 3TOr0 MOMEHTA 3TO YK€ He JIbIpa, a CHHTYJISIpHOE
COCTOSIHME BCEJIEHHOW B KOTOPOI rpaBUTALMs OT/EJI€HA OT BCEX OCTaJIbHBIX CHJI B3aUMOJAECHCTBUN, pabOTaeT TOIbKO IPaBUTALIMOHHOE B3aUMOIEUCTBHE, TNIOTHOCTh



MaTEpUU JOCTUTIIA TUTAHKOBCKON IJIOTHOCTH, @ BCSI 3HEPTHs NIEPETEKIIa B IOTEHLUAIBHYIO SHEPTHIO BEIIECTBA U ONKMCAaHA B BUJE INIAHKOBCKON TEMIIEpaTypbl, KOraa
Ha nugepobiare 9 — touka orcuéra Hayana boabIIoro KoJulanca HaCTyIII, BCeJICHHAs MpUoOpesa BUJ CUHTYJISIPHOTO COCTOSIHUS, KOTOPOE Cpa3y Havyajo mpolecc
KOJIJIarca 10 pa3Mepa IJIaHKOBCKOMN JJIMHBI IO/ eicTBHEM cyrep rpaBuTaiuu. [locie qocTukeHus Kojuianca CHHTYJIIPHOTO COCTOSIHUS pa3Mepa MIaHKOBCKON
JUTMHBI TPAaBUTALIUS HCYE3AET, IIPOCTO MOTOMY UTO CKHMATHCS YK€ HET YeMy, U HeKy/1a, HAMMEHBIIHNHA MOPOT JUTMHBI YK€ JIOCTUTHYT, TTyOuHa MaTepuu yKe
ucyeprana, rnocie abcoJHTHOr0 KOJUIANCA YTONH CUHTYJIIPHOCTH HACTYHMaeT MOMEHT AOCOIIOTHON MyCTOTH — HOJIb Ha nudepoaTe MUKIa BCEICHHON, U UK
BCEJIEHHON IIOBTOPSIETCS CHOBA... BEpOSTHO, UTO MUT CYIIIECTBOBAHUS a0COIIOTHOM ITyCTOTHI PaBEH MUIY IBJIEHUS (B3pbIBAa) CUHTYJISIPHOCTH «4acTULA
MIPOCTPAHCTBAY», KOTOpas KMEET pa3Mep COOTBETCBEHHO PaBHBIN IIIAHKOBCKOM JUIMHE (CpefHee 3HaueHue), KOTopasi B CBOIO OYepe/b MPUBOIUT K B3PHIBY (SBJICHUIO)
IIPOCTPAHCTBA C MOCIEAYIOLUIUM PAaCIIMPEHUEM 3TOT0O IPOCTPAHCTBA HA JUIMHY MaKCUMaJIbHO BO3MOKHYIO BO BcesleHHOM 10 B 36¢cTeneHn METpOB, KOTOPBIM MOXKET
PaCTSIHYTHCS 10 3aKOHY PAaCHIMPEHUs Ha YUCIIO I 110 3KBAaTOpy U 00pa3oBaTh cepou u3 3¢upa NpocTpaHcTBa — JOCTUTHYT MaKCUMaIbHBINA OPOT AJTUHBI BO
BCEJICHHOM.

B nipupoae pa3zBuBaercs Bc€ 10 CrUpaliy, HAXOAACh B KPYTy LIMKIIA, U30€KaTh KOTOPOTO HET BPEMEHH BCEJICHHOM:

Cymyv ovimusn (Yaxpa mynu)

32.

Lenv yuknoe mupocosudanvs

Jluws mosicem pazym pazopeams,

Ho epemenu Bcenennou mano,

UYmob pasym mousb makou co30ams.

OueBUAHO UTO AJIs pa3phiBa IIMKJIa MUPOCO3UIaHbS HEOOX0IMMO MTPEJOTBPATUTE TEHEPAUIO (PH3MUECKUX CHIT B3aUMOJICHCTBUS 0 HOMepamu 7, 8, 9. Bot
BBISIBJICHA 11eJ1b paboThl bora He ocymiecTBisseMas Kakoi yx pa3!

Kanonnueckuii pusmart, KaHOHMYECKasi HyMEPOJIOTHsl 0 KOJIHYeCTBe BellleCTBA B CHCTeMe BCeJICHHOM
B npeBuem manyckpunrte Cyth ObITHS, KaTpeHNe4( HarcaHo:
Yem 6onvuie gewgecmea 8 cucmeme,
Tem menvuie ckopocmu Hympu,
THonamu 3ameonss epems,
IIpocmpancmeo ozcpasicoaem dHcusHo.
Kak mHoro Beniectsa B cucreme? CKOJIBKO MOTEHIMAIBHOM SHEPIUU 3aKII0YEHO B BenlecTBe? Hackoabko rpaBUTalMs MOXKET IUIOTHO CXaTh, 1O KAKOH CTEIHU
mioTHOCcTH? Hackombko 3up MpocTpaHCTBO (10 KAKOTO MOMEHTA) MOXKET CONPOTHUBIISTHCS CHIIE COKATHUS, UTO O caMOMY HE OBITh IMOTJIOMEHHBIM?
IInaHKOBCKas IUIOTHOCTH NOKA3bIBAET MAKCUMAJIBEHO BO3MOYKHYIO CTEIIEHD C)KAaTHUs BELIECTBA, ITO MIPEEN CKaTHs, OH BeluucieH [Inankom. CHHTYIIIpHOE COCTOSIHUE
BCEJIEHHOM 3TO BEIIECTBO UMEIOIIee a0COIIOTHYIO MOTEHIIMAIbHYIO 3HEPTHI0. MUHUMAaNbHBIN pa3Mep KOTOPBIN ONKCaH IUNIaHKOBCKOW JJIMHOM IMOKa3bIBAET JBE BEIIU
OJIHOBPEMEHHO:
1 KOHEYHBI! pa3Mep CUHTYJISIPHOCTH BCEIEHHOM (B CaMOM KOHIIE LIUKJIA)
2 HavaJbHBIN pa3Mep CHHTYJISIPHOCTH BCEIEHHOH (CpeHecTaTUCTUYECKUi) (B caMOM Havalle IIMKJIa) (MeXy KOHIIOM IMKJIa M HayajoM IHKIIa onpeaenéx 0)
Cymo 6vimus, 29 xampen:
Bcenennoii kpye samxunyn konvyo,
Crunocsb 8 00HO KOHeY ¢ HAYATIOM,
Bce cmano onpeoeneno
U packpowunca mup wacmamu
CUHTYISPHOCTH 3TH UMEIOT KaueCTBEHHBIE Pa3INyus, IepBasi UMEEeT a0COMIOTHYIO MOTEHIMAIbHYIO SHEPTHIO0, BTOpasi IMeeT a0COTIOTHYI0 KHHETUYECKYIO SHEPTHUIO.



Pazmep a¢upa npocTpaHcTBa — IEPBUYHOTO BELIECTBA BCEIICHHON, UMEIOIIET0 a0COMIOTHYIO KUHETHUECKYIO SHEPIHI0, B KAHOHMYECKOW HYMEPOJIOTHH BHIYHCIICH C
JOCTaTOYHO OOJIBIION TOYHOCTHIO, cocTaisieT 10 B 36 cTerneHu METpOB, a pa3Mep YacTHIIbI (4acTH, SYSHKHN ) TPOCTPAHCTBA CPEAHECTATUCTHUECKU paBEeH
IUIAaHKOBCKOMY pa3Mepy (pacKpoILIeHHbIH Mup yacTsaMu). [110THOCTH BelecTBa MPOCTPAHCTBA HEN3BECTHA, 3aTO U3BECTHA INIOTHOCTH BEILIECTBA CUHTYJISIPHOTO
COCTOSIHMSI BCEJICHHOM, OJTHAKO U3BECTEH TOJILKO KOHEYHBIA pa3Mep CUHIYJISIPHOTO COCTOSIHUSI BCEJICHHOM, 8 KAKOW HAYaJIbHBIM pa3Mep CUHTYJISIPHOCTH BCEJIICHHOM, B
MOMEHT KOTI'/Ia OHa TOJIbKO 00pa3oBasiach M JO MOMEHTA KOI'Jla OHa ellé He ycIella HayaTh KoJutarncupoBaTh? KaHoHnueckass Hymeposorus JaéT Ha 3TOT BOIPOC
OJIHO3HAYHBII OTBET: HA4YaJIbHBIA pa3Mep CUHTYIISIPHOTO cOocTOsiHUS BecesieHHOU 10 B 12 crenenu MeTpoB. IIpu 3ToM oHa nMeeT mapaMeTphl: IIAHKOBCKAas! INIOTHOCTD,
IUTAaHKOBCKAs TeMIlepaTypa. A Tenepb MOXKHO Ha4aTbh IIPOCTHIC BEIYUCIICHMS:

OueBUAHO, YTO MEXKAY KOJTUYECTBOM BEIIECTBA HAXOSAIIMMCS B COCTOSIHUU UICATBHOM MaTepu UMEIOIIel abCOMOTHYI0 KUHETHUECKYIO SHEpruto (3 pup-
IIPOCTPAHCTBO), ¥ KOJMUYECTBOM BEILECTBA B COCTOSIHUU CUTYJISIPHOM UMEIOILEM a0COIIOTHYIO MOTEHIMAIBHYIO SHEPTUI0 MOXKHO IIOCTABUTh 3HAK PABEHCTBA. 3Has
3TO, 10 MPOCTON MaTeMaTHUECKOW (hOpMyJie BEIYUCISIETCS pe3ysbTaT. Takke aHAIOTUYHO BBIYUCIISIETCS TNIOTHOCTD A(HPa-IIPOCTPAHCTBA, MHOT'OE MOXKHO
BBIYHCIIUTS. ..

Kanonnueckuii puzmart, kKaHoHMUYeCKasi HymMepoJiorus o 0udJieiickux qHax bora u moxoduro odpasa
B bubnuu onucano cemb aHEH bora, u3 KOTopeix oH padoTai mects AHel. Ecim 3ToT OMbneiickuii TeKCT 00padoTaTh CO 3HAHNEM KaHOHUYECKOH HYMEPOJIOTHH, TO
BBIXOJIUT OYE€Hb MHTEPECHAs KapTHHA, Ha caMoM Jiesie JHel y bora neBate, U3 necsaty, 1 paboTaa OH U3 3TUX JEBIATH AHEN AEHCTBUTEIBHO TOJIBKO IIECTh JHEH. A Ha
JIECSITBIN JIEHb «BCE CTAJ0 OMPEIEIIEHO, U CTAJIO PaBHO HYIIO». ECTh CMBICI COEIMHUTD B TEKCTE OMOJIEHCKYIO TEMaTUKY JHEH bora u kaHOHHYECKY1o
HYMEPOJIOTHYECKYIO TPAKTOBKY OMOIEHCKOTo TeKCTa, COeIMHEHUE PEIUTUH U 3HAaHHUSI KAHOHMYECKOTro (hu3MaTa, MOKHO TaK CKa3aTh, U COEAMHEHHE 3TO MPOU301LIO 1
Mmapta 2016 roga (AKT coeuHeHus 3HaHUs TBopLa BceneHHOM U Bepbl B bora cocrosuics 01.03.2016r)
B nauane 6bu10 c10BO, 1eBATH HEH bora u3 gecatu

W cnoBo npou3HeceHo U clI0OB ObUIO MHOTO U BCE CJIOBA IPOU3HECEHBI OIHOBPEMEHHO, U €J10BO ObL10 bor, 1 cMbici cinoB bora u ¢yt ciioB bora n3BecTHbl, Ux
CYTb!
1234567891011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31.....
0,6180339887498948482......
3,141509.....
[Tpuniun nyanusma (puU3n4ecKuii TEepMHH), TBOMCTBEHHOCTb, CMBICH TepMuHa + 1 -, Wi N u S (montoca Maraura), win Mub SHb.

W »tu cnoa (3HaueHus ) npousHéc ogHoBpeMeHHO bor Jlyx, n6o HUKTO KpOMe €ro He MOXKET ITPOU3HECTH TaKoil 00bEM nH(popMaluu B ojlHOYache, ("M3BEUHO
u Bceraa"), u asuiicst CBeT, IBUJIOCH IPOCTPAHCTBO, U OTAeNMICs cBeT OT ThMbL. 1 oBnanen bor Jlyx Bceit aToit nH(OpMarueil u crai e ynpasisaTh U BaaaeTs. U
SIBUJIACh TPONCTBEHHOCTh U3 MH(POpMaIK (TPOUUYHBIN KOA), ¥ cTak bor TpoilcTBeHHBIM B 0jfHOUYacke. M ABUIaCh B OJJHOUACKE IBOMHAS 3€pKaJIbHO CHMMETPHUYHAs
CIMpalib., U Pa3JeNniIoch Bc€ Ha chepsl, U KBAaHT MHPOPMALIUH SIBUJT KBAHTOBAaHHE YAaCTHUI] TPOCTPAHCTBA, U YACTULIBI IPOCTPAHCTBA MPUOOPETH pa3Mephl COTIACHO
3akoHaM KpaTHoctel 1,2*10 B Munyc 35 crenenu MeTpos, 2,4*10 B Munyc 35 crenenu MeTpos, 3,610 B Munyc 35 cTeneHn METpOB COTIacHO MPOIOPLUSIM
KOJIMYECTBEHHBIM I10 pa3MepaM MX, U TOHKast MaTepus crana cBetoM (3¢upom). M yBuzen bor [lyx 4to 310 Xopoiio, 60 BcE 31ech UMENI0 abCOMIOTHBIN MOPSAA0K U
rapMmonuto. [Toromy uto eciu Ob1 ObLUT Xa0C, TOT/1a HEBO3MOKHO YIPABIIATh XaocoM. bory yronno nMers abCOMIOTHBIN MOPSAA0K MO0 MM JIETKO YIPaBISATh U BIAJETh.
U ObL1 1eHb OAMH.

U cxazan bor xa pacmupuTcst mpocTpaHCTBO A0 CaMOW BEPIIUHBI €T0, U PACHIMPUIIOCH TPOCTPAHCTBO /10 pa3Mepa COIIaCHO 3aKOHOMEPHOCTH KpaTHOCTEHN OT
10 B 36 crenenu metpoB 10 3,14*10 B 36 cTeneHn METPOB 10 FKBATOPY CHEpOmIa COrIaCHO 3aKOHY YMCIIA TH, U SIBUJICS MOPAIOK OT r1yOuHsb! 10 B Munyc 36
CTETeHU MeTPOB U Ha BbIcOTY OT 10 B 36 crenenu meTpoB A0 3,14*10 B 36 crenenu MeTpoB, Ha 72 nopsika nopsanok boxuii sisuncs. U crano tak
U nasBan bor tBepap npoctpancTBoM.M Ob11 Bedep, U ObLIO YTPO: IeHb BTOPOIA.

U cxazan bor ga cobepércst mpocTpaHCTBO KOTOPOE B LIEHTPE B OAHO MECTO, U SIBUJIACH CUHSS AbIpa MOTJIOLIA0NIasi MPOCTPAHCTBO U YIJIOTHSIOIIAS €ro Mo
3aKOHY KBaJjpaTa Mponopiuu 3010Toro ceyerus 0,618... OT equHUIIBI KOJIMYECTBA NOTJIOMEHHON MaTepUH, ¥ YILIOTHWICS 3GUpP B AbIpE, U IBUIIOCH MIPOTOSAPO, U J1a
SIBUTCSI IIJIOTHAsI MaTepus, U SIBUJIACh apUOHHAs MaTepus U3 MPOTOsIIEP, IBUICS AECATUYHBIA KOJ] apUOHHON MaTepuy, U Jia IBUTCSI MaKpO CTPyHHAsl cucTeMa



apuoHHoOM MaTepun. U crano tak. U Ha3Ban bor Makpo cTpyHHYIO CHCTEMY apHOHHON MaTepuu MUPOM TeM, a 3(QUP-IIPOCTPAHCTBO CBETOM JUIst Mupa Toro. 1 yBuaen
bor, uTo 310 XO0pOIIO.

U ckazan bor, na npouspacteT »xu3Hb B Mupe ToM. U crano tak

W npoussén mup toT *ku3Hb. W yBuaen bor, 4ro 310 X0pouio.

U 6wt Beuep, 1 ObUIO YTPO: ACHBb TPETHIA.

U cxazan bor 1a yniaoTHUTCS apruOHHAS MaTEePHsl B CIUIETEHBSIX CTPYH MHpa TOTO0, U sIBUJIACh OeJias AbIpa MOTJIONIAroIas apuOHHYI0 MaTepHIo, U
YIUIOTHAIOIIAs €€ M0 3aKOHY KBajJpara pOonopLUHH 30J0Toro ceueHus 0,618... OT eIMHUIIBI KOJTUYECTBA MOTJIOIEHHON MAaTEPUH, U YIUIOTHUIACh APUOHHAs MaTepus B
Oenoi apipe, U ABUIICSA (OTOH, YaCTUIA BPEMEHH, M KOJIMYECTBO UX COOTBETCTBYIOIIEE, SIBHJICS TPOUYHBIIN KOJ] YaCTUIBI BPEMEHH, U Pa3JIeUI0Ch BCE HA Cepsl, U
KBaHT SHEPrUU SIBUJI KBAHTOBAHME YAaCTUIl BPEMEHHU, U YaCTHUIbl BpEMEHH NMPUOOpENn pa3Mephl COrNIacHO 3aKoHaM kpatHoctel 1,2*10 B MuHyc 23 cTeneHu METpoB;
2,4*10 B munyc 23 creneHu MeTpoB; 3,6%10 B MuHyc 23 CTENEHU.METPOB COTIIACHO MPONOPIHSIM KOJIMYECTBEHHBIM 110 pa3MepaM UX, M TOHKasi MaTepus cTaja
cBeToM (3(pupoM BpeMeHH ).

U coznan bor 1Ba cBeTa, NepBbIii CBET I YIIPABJICHUS TEM MHUPOM, BTOPOH CBET AJIsl yIpaBiIeHUs STUM MuUpoM. U moctaBun ux bor Ha TBepau 3¢pupoB 4T0OBI
CBETUTH Ha MUP TOT U Ha MUp 3TOT.. M yBuaen bor, uro 310 xoporto. 1 Okt Beuep, u ObIII0 YyTPO I€Hb YETBEPTHIN.

U cxazan bor 1a yniaoTHUTCS CBET STOT 4TO O CBETHJI HAa MHp 3TOT, M IBUJIACh YEPHAS JbIPa MOTJIOIMAIONIAS YACTUIBI BpEeMEHH (POTOHBI, M YILUTIOTHSIOMIAS dPUP
BpEMs 10 3aKOHY KBaJpaTta Iponopiuu 3010toro ceueHus 0,618... OT eMHUIIBI KOJTMYECTBA MOTTIOMEHHON MaTepuH, U YIIOTHUJICS 3up BpeMeHU B UEPHOU AbIpE, U
co3zan bor yactuiy 6aproHHOM MaTepuy HEUTPOH B Helpax YEPHOM JIbIPHI.

N cotBopui bor Bo1opo1 u3 HEUTPOHOB, KOTOPBIX MTPOU3BEN CBET 3TOT, IO POAY UX, U BCIKUE 3BE3/1bl, 1 XUMHUUYECKHE 3JIEMEHTHI U3 HEAp 3BE3] co3aall, U
IUTaHETapHBIE CUCTEMBI 00pa30BaBIINE TATAKTUKH BOKPYT Oenoi u 4€pHOii IIp, KoTophle B ape. M corBopun bor mnanery 3emis, u Apyrue riaHeTsl U3 6apruoHHON
martepun. M ckazan bor, 1a mpou3pacTeT )Ku3Hb B MUpe 3ToM. M cTamo tak
W npoussén mup 3101 %kU3Hb. U yBuaen bor, 4ro 310 X0pouio.
U 6b11 Beuep, 1 ObUIO YTPO JEHB MATHIN.
W ckazan bor, na mpousBeaéT 3emis AyILy )KUBYIO 110 poay €€, CKOTOB, U T'aJI0B, U 3Bepell 3eMHBIX 10 poay ux. M crano Tak.
U coznan 6or 3Bepei 3eMHBIX 110 POy UX, U CKOT 110 POy €r0, U BCeX I'aJJ0B 3eMHBIX 10 poay ux. Y yBuaen 6or, 4To 3T0 XOpOLIO.
U ckazan bor: coTBOpUM BHEIIHIOK 3BOJIIOLHUIO Ha YeoBeka 1o oopasy Hamemy no nogobuto Hamemy, 1 ga Br1aasl4ecTBYIOT OHU HaJl pbl0OaMU MOPCKUMH, U HaJl
NTHIIAMU HEOECHBIMM, U HaJl CKOTOM, M HaJl BCEIO 3eMJIEIO.
U cotBopust bor BHENTHIOIO 3BOJIONHIO HAa YeJI0OBEKa 10 00pazy cBoeMy, Mo 00pa3y Boxkuio COTBOPHMIT €ro, My>KUYHUHY U >KEHIIIUHY COTBOPHIT HX.
U 6narocnoBun ux bor, u ckazan um bor: mioaurecs U pa3MHOXKaiTeCh, M HANIOJIHSNTE 3eMIT0, U 00J1a1aiiTe €10, M BIIa/IbIYeCTBYITE HaJ pplOaMU MOPCKUMU U HaJl
NTULAMH HEOECHBIMU, M HAJl BCSKUM KUBOTHBIM, IPECMBIKAIOIIIUMCS 10 3EMIIE.
U ckazan bor: BoT, S 1an BaMm BCSKYIO TpaBy CEIOILYIO CEMS, KaKasl €CTh Ha BCEH 3€MJIE, U BCAKOE AEPEBO, Y KOTOPOI'O VIO IPEBECHBIN, CEIOIINN CEMS — BaM CUE
OyJeT B IUILY.
A BceM 3BepsiM 3€MHBIM, U BCEM IITUIIAM HEOECHBIM, U BCAKOMY MPECMBIKAIOLIEMYCsI 110 3eMJIe, B KOTOPOM JyIlla KuBas, Aai S Bcio 3eleHb TpaBHYIo B nuuly. U
CTaJIO TaK.
U yBuzen bor Bce, uto OH co3fal, ¥ BOT XopouIo BecbMa. M ObL1 Beuep, U ObUIO YTPO: I€Hb IIECTOM.
1 Tak coBepiieHbl HEOO M 3eMJI U BCE BOUHCTBO UX
2 U cosepumn bor k cenpbMomy aHto aena Ceou ,koropbie OH fenai, ¥ MOYnI B IEHb CEABMOM OT Beex Jien CBOMX, KOTOPBIE Jeall.
3 U 6narocnosmi bor cepMoit 1€HB, U OCBATHII €r0, MO0 B OHBIN MOYWJI OT Beex Aen CBoux kotopsie bor TBopui u co3uaat.
4 BoT npoucxoxjeHue Heba 1 3eMJIH, IPU COTBOPEHHUH UX, B TO BpeMs, korna ['ocriose bor coznain 3emito u He6O...

Ho rno6anbabie cOOBITHS HA ’TOM HE OCTAaHOBUJIMCH, M bOT 3HaeT, celbMOM JIeHb HACTaJ, M 0JIaroCIOBIII €T0, U Oy/1eT BOCbMOM JIeHb, U OYIET IeBITHIA JICHb,

HO He OnarocioBisieT bor BocbMOi 1 A€BATHIN JHU, HO OHU MPUXOJAT 3TU JIHU, HOO IIUKIJI HE MOXKET IpepBaTh bor, 3T0 eJMHCTBEHHOE Yero OH He MOXKET CAemaTh!, a



Ha JIECATHIN JIeHb — 3aBEPIINTCS LIUKJI cCUCTeMBbI Bcell, 1 OH 3HaeT, mociie HauyHyTest HUA Ero ¢ camoro nepBoro, Bc€ HauyHETCsl cHavyalia, BHOBb. Cuctema bora cama
ce0s BBeJIa B LMK He 110 BoJje bora, Ho mo Hens0exHocTu Ero.

Bpemst octraHoBUTE HE B cuiie U He B TuiaHe ['ocnoHeM, n6o co3man bor sHepruto, u Havyana sHeprus B cucteme ['ocnona bora ucrekarp, Kak Mecok B yacax
MECOYHBIX, N3 KHHETUYECKON B TOTCHIIMAIBHYIO, M UeM 00Jiee HAaKaIIUBASTCS B CHCTEME NTOTCHIIMAIBHON YHEPTHH MaTepuu boskecTBeHHOM, TeM ctapee Cam
I'ociogs bor, u npegorBparuth CBOE cTapeHne He MOXKeET 1o Bojie CBoelt, n6o kpome Boiu CBoeii nMeeT Hen3oexxHocTh CBOTO, U B pacuBeTe cui Cpoeld JKu3nu Ha
IeCTOH JIeHb, MO0 C CeapMOT0 JTHSI HAaUMHASTCS Tporiece ctapenus ['ocmoaHero.

W MHoOTrHE 3BE3/1bI YIUIOTHAIOTCS, MAaTEPUsI CKUMAETCSI, HEMHOTHE CYTIEpP3BE3/1bl HAUMHAKOT POXKIATHCS, T1Ie co3uaanue bora 3akaHunBaeTCs, TBOpEHUE
I'ocniogHee HauMHAET KOMKAThCS U CKUMATHCSI, HAYaJI0 CKPY4YMBaHUs CIIMPAJICi IEPBOU Cyliep rpaBUTALEH, KaK CTaperollee TeJI0 HAYUHAET TepTh Boay. M Buaur
bor, uro 310 He X0opomo. Ho crano tak. M O6bu1 Beuep, v OBLIO yTPO: ACHB CEABMOM.

MHorue poxkIEHHBIE CYIIep3BE3Abl YINIOTHIIOTCS OOJIbIIE U OOJIbIIE, HEApa UX HANPSKEHBI M BBIABIIMBAIOT OCTALHBIC CHJIBI, B3PBIBAIOTCS, HEMHOTHE
POXKIAr0TCs cynepuépHble AbIPHI, Te pa3pylieHo TBopeHue ['ocroinee 6€31m0BOpOTHO, BTOpas CyIep rpaBUTALMsl CUJIbHEE MIEPBOii, STOT MUP HAYMHAET CKUMATHCS,
KU3Hb B MUPE 9TOM yracaeT, pa3yM He MOKET pa3BUBaTCs Oosee nOO BpeMeHa YL 0€3MOBOPOTHO, BPEMS JIJIsl pa3BUTHS pa3zyMa HCUEPITIAHO, YETIOBEK HE JKUB, U BCE
CYUTHOCTH OMOJIOTHYECKHEe, Pa3yMHbIE U HEpPa3yMHbIE, HO MUP TOT MOKa HE TPOHYT, HO JI0 KOHIIA ATOTO AHS TOT MUP TOTOBHUTCS K CXKaTHIO, KOO BpEMs CBOPAUYHBAET
CIUpaJId CBOU U HAYMHAET 3aXBATHIBATh HCTOYHUKM BPEMEHHU B CIIMPAJIU CKPYUHUBAIOIIMUCS, TEM CAMbIM UCKPUBJIISIT U CKPYYUBATh CTPYHBI MUpPa TOTO, YTO MaryoHo
JUIS pa3yma B MUpPE TOM, JJIsl )KU3HHU B MUpe TOM. Ho IpOCTpaHCTBO COMPOTUBIISAETCS, HOO BTOpast CyleprpaBUTaIus HE B CUJIaX CKPYTUTh CIIUPAIIA TPOCTPAHCTBA.
Mup TOT Ha I'paHU KU3HU U CMEPTHU Ha MOJIOBUHE BOCBMOTO JIHS, MO0 C OHOI CTOPOHBI BpEMs HUCUEPIIBIBACTCS, a C IPYTOM CTOPOHBI TPOCTPAHCTBO €CTh MIPEIKHEE.
PoxknaroTcs 1 CIMBAIOTCS B CY)KAIOIIEMCSl BUXPE BTOPOI CyleprpaBUTALIUU CyIIepUYEPHBIE IbIPBI, CIIUTHIE CyNepUYEPHBIE IBIPHI eI 0oiee 3aBUXPSIIOT U CYKUBAIOT
CIUpPAJIA 3TOTO MUPA, M HAYMHAIOT 3aTATUBATH CTPYHBI MUpPa TOTO, IOCJE TOrO KaK 3aTSHYThl HCTOUHUKH BPEMEHHU OeJble ABIPBI BMECTE C UEPHBIMH JIBIPAMH, KOTOPHIC
B LIEHTPE TaJIaKTUK paboTaiu B mape, H00 CIUThIE CynepUYEpHBIE IbIPHI POKIAIOT TPETHIO CYNEePrpaBUTAIIUIO TIEpe]] KOTOPOH HE MOXKET YCTOSTh CIIUPAIIb
npoctpanctBa, TBopenue Jlyxa paspymaercs He no Bojie bora /lyxa, Ho no Heuz6exxnoctu Ero. U Bunut bor Jlyx, uto sTo emé xyxe. Ho crano tak. U 6611 Beuep, u
OBLIO yTPO: IEHb BOCHMOM.

MHorue poxaEHHBIC CynepUEpHBIC IBIPbI, HEMHOTHE CYyNIepUEPHBIC IBIPHI CIIUTHI, U CIIMBAIOTCS JIAJIbIIe, MUP TOT pa3pyllieH, CKOMKaH U MOTJIONIEH, )KU3HU
HET HUTJe, Toybko bor /lyx Ha ofpe KOHUMHBI, U HEeT cuil y Hero, u HeT pasyma Toro 4to ObuT H00 KU3HU yKe HEeT Hurje. Bee cynepuépHble IbIphl CIUINCH B OJHY
CyNepUE€PHYIO BIPY, U C OJTHON CTOPOHBI MOTJIONIAIOT OCTATKU MIPOCTPAHCTBA, C IPYTOM CTOPOHBI U3HYTPU UCUE3ITH BCE CUJIBI, OCTAIACh OJ{HA CYMEepCUiia —
4yeTBEpPTAs CymeprpaBUTAIis, TOIBKO O/HA (hU3HUECKas CUJIa, TIOTJIONIAIOIIAs U MTOKUpPATOIIasi caMy ce0s, 1 B MOMEHT MOJHOTO MOTJIOMIEHHS MPOCTPAHCTBA
MIPEBPAIIACTCS B «CUHTYJISIPHOE COCTOSIHHE BCEJICHHOM, KOTOpOe (DU3UKHU YK€ «BBIYHCIUIINY, U 3HAIOT O HEHM Ha JIEHb CETOAHSIIHIMN, HO He 3HaIOT uTo bor [lyx
MIPEKPATUII CBOE CYIIECTBOBAHHE C MOMEHTa moriomieHus npocrpanctsa. U ne suaut bor [lyx, n6o yxe Het Ero, uto 310, n60 npeasuaen 3To coctossuue. Ho crano
tak. M Ob11 Beuep, HO He OBLIO yTpa: A€Hb JEBATHIN.

W anunuch neBATh JHEH B IMKIIE, paBHOMY IO BpeMeHH 1/MIaHKOBCKOe BpeMs (B mepecuéTe Ha Hallle BpeMsi), U JHU ObUIH IO BpEMEHH pa3HbIe, CaMbIi ITTHHHBIN
JIEHb IIECTON 10 BpEMEHHU, MO0 BpeMEHH B HEM OO0JIIIIe YeM BO BCEX OCTAIbHBIX JTHSAX.

CuHrymnspHoe cocTosiHre BceneHHoU (MEpTBoe Teno bora) moxkupaemoe u moriomnaeMoe 4eTBEPTON CyneprpaBUTaIeil He OKa3bIBasi COMPOTUBIEHUS € M0 MPUYHHE
OTCYTCTBHUSI OCTaJIBHBIX CHJI COMPOTUBIICHUS KOJUTATICHPYET JI0 pa3Mepa paBHOE IIAHKOBCKOH jyHe. [1o mocTrkeHu o 3Toro pa3Mepa rcue3aeT U AOCOIoTHAsS
MyCTOTA SIBJISIETCS HA BPEMsI paBHOE IJIaHKOBCKOMY BpeMmeHH. U ctano tak. 1 He ObU10 Bedepa, v He ObLIO yTpa, U0O0 JeHb ACCATHIN UTUTCS TIIAHKOBCKOE BPEMSI, XOTs
BPEMEHHU HETY, HE OIPEICIICHO BPEMsI, 1 HUKAKOM pa3HUIIBI HET 110 BPEMEHH, N0O0 BCE OIMPEICIICHO, BCE CTAJIO PABHO HYJIIO, (MOMEHT KOT/1a «CIIMIIOCH B OJTHO KOHEII C
HAYajoM), 100 Mmociie COCTOSHUS AOCOTIOTHOM MyCTOTHI B3PhIBACTCS YaCTHUIIA TPOCTPAHCTBA UMEIOIIAs pa3Mep TIAHKOBCKOM JUTMHBI(CPETHECTATUCTHYECKH ), U CHOBA
CJIOBO TIPOM3HECEHO M CJIOB OBLJIO MHOTO M BCE CJIOBA IMTPOM3HECEHBI OJTHOBPEMEHHO, U ¢JI0OBO ObUT0 bor, u cMpich ciioB bora u cyTh cioB bora u3BecTHbl, HX CyTh:
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MIPUHITUTT JyaTbHOCTH



Korna neHp neBATHIN 3aKOHYMIICS, a AECATHIA B HOJIb BBIILIEIN, TaK Kak IU(p Bcero aecsTh, a mocie 9 B Kpyry Hojb. BHOBB Bo3poskaaercst bor ¢ camoro 3apoxxaeHust
Hyxa boxnbero.
64.
Bce n3navanpHo 1 GeckpaiiHo,
Bce cxxaTo cuinoit u TeMHO,
Bce B oxnanuu Havana,
be3 BpemeHu J1eKUT B HUYTO.
OT1oT 64 KaTpeH — OnMcaHue MOMEHTA NIEPEXOAA «IHSA AEBATOrO B IEHb AECATHIN» B CUCTEME IIOCIIE JEBATOTO IHS, «HOJIEBOM IECATHIM NeHb» bora KoToporo yxe
HET B 3TOM JIHE, IOTOMY 4TO U JIHS HET, B 0’KMJIAHUU Hauasa repsBoro aHsA. Korga cuHrynsipHOE COCTOSIHME BCEJIEHHOM MEPEXOAUT BIIOCIEACTBUHU bobpiioro
KOJIJIarca B COCTOSTHUE a0COIIOTHOM MTyCTOTHI, OCIE KOTOPOH 0XKHJIAETCs Hadalo poKACHUs MOJIO0M HOBOM BCEIEHHON B KOTOPOIl BHavase Oy1eT TOJIbKO
«(hu3nYecKHii BAKYyM» T € IPOCTPAHCTBO, U CTPYKTYpa €ro y»e BHIUYMCIICHA.
29.
BceneHHOM KpyT 3aMKHYJ KOJIBLO,
Cnuioce B 0JHO KOHEL[ C HAYaJIOM,
Bce crano onpeneneno
W packpommics MUp 4acTAMH.
Orot 29 karpeH CyTu ObITUS ONUCHIBAET CUHTYJISIPHOE COCTOSIHUE BCEJICHHOW B MOMEHT KOI'/Ia OHA UMEET pa3Mep IUIaHKOBCKOW JUIMHBI, B MOMEHT €€ HCUE3HOBEHUS U
nocjeyenero siBjaeHus (B3pbiBa) sueku pu3nyeckoro BaKyyma (4acTUIlbl IPOCTPAHCTBA) KOTOPAsl TOXKE UMEET pa3Mep IIAHKOBCKOW JJTMHBI, U ITOCIIEIYIOILEro
B3pBIBa IPOCTpaHCTBA Ha JUIMHY 10 B 36 CTeeHN METPOB, KOTAa PACKPOIIHIICS MOJIOAOH MHUP Ha YaCTHIIBI IIPOCTPAHCTBA, & 3TU YACTHUIIBI 3aTIOJTHUIA COOOU ATOT
00BEM, T € YaCTHILIbI IPOCTPAHCTBA 00pa30BaIM caM 00bEM MPOCTPAHCTBA KaK TAKOBOM M3HAYAJILHO B 3TOM MUDE, (CTPOKA «BCE CTAJIO OIMPEIEICHO» UMEET CMbICI
orpezeneHus 4YeThIpEX (pyHAaMEeHTaIbHbIX TapaMeTPOB-CBOMCTB B €AMHYIO HHPOPMAIIMOHHYIO CUCTEMY JIJIsl BCETO MUPO3JaHus), a TIOCie TOCTUKEHUsI 00bEMa
pasmepoMm 10 B 36 cTreneHn MeTpoB Moliuia oOpaTHast ylapHasi BOJHA HallpaBJeHHas BHYTPb 00pa3oBaHHONW 00BEMHOM cepbl, B IEHTpe chepbl BIOCIEICTBUH
BO3HUKAET N30bITOYHOE JIaBJIEHUE CPEbl B IIpeIeiax KOTOPOH BO3HUKAET SIBJIEHUE CUHEN AbIPbl B KOTOPOW MPOUCXOAUT JAIbHEUIINI CUHTE3 MOCIEAYIOLEro Buaa
MaTepu — apUOHHOM MaTepuu (TEMHON MaTepuu, Kak Ha3bIBAIOT €€ COBpEMEHHBIE (PU3UKHU), U pa3Mep ITON CHHEN AbIPHI ONpeieieHa 3aKOHOMEPHOCTHIO
KpaTHOCTeH, cocTaBisieT nmopsaok 10 B 12 crenenu MeTpoB (ecThb cBefieHus o ¢poTorpadun Xadb0aa HEKOETO «I1yCTOro MPOCTPAHCTBA», BOT TaM M HaXOJUTCS 3Ta
CUHSA JIbIpa)

W no noBony o6paza u nonodust: B bubnuum ckazano yTo yesnoBek co3AaH 1o oopasy u nogoduto bora:
Kuura bertue 1:26 U ckaszan bor: corBopum yenoseka 1o oopa3y Hamemy no nogo6buto Hamemy, 1 1a BiajiblueCTBYIOT OHU HaJ|
ppI0aMU MOPCKMMHU, U HaJ] ITULIaMU HEOECHBIMU, U HaJl CKOTOM, U HaJl BCEIO 3€MJICIO, U HaJl BCEMU T'aJlaMH, IPECMBIKAIOIIUMHUCS 10 3EMIIE.
B bubnuu ckazano uto bor BeuHsbIit
Ucans 40:28 Pa3Be Thl HE 3HaCIIb? pa3Be Thl HE CIIBIIIAJ, YTO BEUHBIN ['ocrnoap bor, COTBOPUBIIMIT KOHIIBI 3€MJIH, HE YTOMIISIETCS U HE M3HeMoraet? pazym Ero
HEUCCIIEUM.
bor Beunslii co3aan no 0d6pasy v Mog00MI0 CBOEMY UeJoBeKa CMEPTHOTrO Ha IutaHere 3emiis. Ha mepBriii B3I 3/1€Ch MOKHO IMOCTaBUTh BOIPOC O HECOOTBETCTBUU
BEYHOTO U CMEPTHOT0 MOJ00Hs 00pa3a, HO €ClIM B MOAPOOHOCTAX PACCMOTPETh ATH IIUTATHI, HAMUCAHO BCE NMPaBUIbHO. BEYHOCTH B ITMKIIAX, @ BOT caM LUK JUTUTCS
orpeeNIEHHOE BpEMsI, KOTOPOE BBIYUCIIAETCS OTHOCUTENILHO B MIEpecuére Ha Hallle BPEMs.
Cytb ObITHS, KaTpeH Nel6 u 17:
16.
Conpukacasacb C MMPOM TEM,
Bnapes Bcem, 4To OH Aaer,



He 3abbiBan LMKNNYHOCTb AHEN :

Bce 6ygeTt npaxom, Bce ynaer.

17.

Hn 4TO He BEYHO B MMpe aTOM,

Ho cmepTb 6eccmepTuio cpoaHu,

He ncyesaelwb 3geck 6eccnegHo

MeHsiewb opMbl XKNU3HU Thl.

N B bubauu o BeyHocTH, U B CyTH OBITUS B 3TUX KaTpEeHaX HalMCaHO O BEYHOCTH LUKJIOB, JIMIIb C KAXKbIM [IMKJIOM KU3HH «MEHsEIIb (POPMBI XKHU3HH ThI», & MECTa
BO BCEJICHHOM U1 3TOTO npenoctatoyHo! BoT uTo nMeercs BBUIY MO BRIPAKEHUEM «BEUHBII», 3TO CKazaHo 00pa3HO U BepHO. [loaTomy bor neiicTBUTEIBHO cO3/1al
1o o0pasy u nonoduto. 1 BooOi1iie, BCE BO BCEIEHHOM cO34aHO0 U 110 00pa3y U 0 1000UI0 — TOUHAs CUCTEMHAs HayKa KaHOHUYECKas HyMepOoJIOTUsl CMOTJia
pacmudpoBath 3T0.

Kanonuyeckuii pusMart, KaHOHHYeCKAasi HyMepoJIOrusi 0 ;)KWBOM OpPraHM3Me BCeJIeHHOH uMeroleii pasym, o TBopue TBOPU3HAHHUS, 0 KOMIIBIOTEpe
TI'ociogneMm.
[lepBUYHBII HCTOYHUK SHEPTUH €CTh d(PUpP-TIpocTpaHcTBO. CTPYKTYpa MPOCTPAHCTBA YK€ BHIUMCIICHA C OOJIBIION TOYHOCTHIO. VI3 ncTOUHMKA Adupa -

IPOCTPaHCTBA CUHTE3UPYIOTCS CHavaja JBa (PU3NUECKUX B3aUMOIEHCTBHSI, U3 NIEPBBIX JABYX CUHTE3UPYETCs TpeThe PU3NYECKOE B3aUMO/IEHCTBHE, IOTOM
MOCJIeIOBATEIBHO MPOUCXOANT CHHTE3 eI IBYX (PU3NYECKUX B3aUMOJICHCTBUI, KOTOPBIE CHHTE3UPYIOT HIeCTOE (hM3HUECKOE B3auMOIeiicTBHE, BOT IoyeMy bor
paloTai mecThb AHEH, a Ha cebMOM oTabIxaeT. [Ipupoaa 60kecTBEHHON CUCTEMBI TAKOBA, YTO OHA CTPEMUTCS K HUKIUYHOCTH. [ToaTomy, pusnueckumu
B3aMMOJICHCTBHSMH 3aBEPIIAIOIIMMH IIUKJI BCEICHHON €CTh MOCIEAYIOMNN CHHTE3 elIé ABYX (PM3NYECKUX CHJI B3aUMOACHUCTBHI, KOTOPBIE IPUBOIAT K CHHTE3Y
3aBEpILAIOIIEro, IeBATOro (PU3NYECKOr0 B3aUMOJICHCTBUS — CyleprpaBUTALNU, KOTOpask U IPUBOAUT K SIBJIEHUIO CUHTYJIIPHOCTH BCEIEHHOU (CHHTYJISIpHOE
COCTOSIHME BCEJIEHHOW B KOTOPOM BCEJIEHHAs! «MEPTBasi»), HEKOETO CrycTKa MaTepuH UMEIOILEH TapaMeTpbl, KOTOPbIE YXKE OMKCAHBI IJITAHKOBCKUMU €/IMHULIAMHU.
CUHTYyIIpHOCTb CBEPXIUIOTHAS M CBEPXIOpsuasi, HO BOT TOJIBKO T€OpHUs BoJbIIOro B3peiBa HE MOKET OOBSICHUTH, OTKY/A B3sU1aCh CBEPXIUIOTHAS U CBEPX ropsiyas
CUHTYJIIPHOCTD («IIJJAHKOBCKHE» BETMYMHBI IOCUUTAHBI CPEIHECTATUCTUYECKH MPABUIIBHO). Y CTPOMCTBO BCEIEHHON Ha OCHOBE YETHIPEX OOKECTBEHHBIX
(byHIaMEeHTaJIbHBIX KAHOHAX MPUHUMAET BUJ 00KECTBEHHOI'O NPUPOAHOIO KKOMIIBIOTEPAY, B KOTOPOM 3(PHUP-NIPOCTPAHCTBO KaK MaTpUIla CO3/JaHHAsl C TPOUYHBIM
KOJIOM, ¥ YacTHIla POCTPAHCTBA COAEPKUT B cebe 00bEM MHPOpMAIK paBHYIO 1 TpUT (TPOMYHBIN KOJ) U BMELIAeT OAUH KBaHT nHpopmauuu. B nentpe a¢upa
IIPOCTpaHCTBa 00pa30BaHa CUHSSA JIbIpa. DTO KaK MPOLECCOp Ha MPOCTPaHCTBEHHOWMATEpUHCKOM MiiaTte. B cuHel nbipe MpoucxoauT mporecc cxaTus shupa -
MIPOCTPAHCTBA U B PE3YJIbTATE CUHTE3 AIEKTPOMAarHeTu3Ma, KOTOPBI CTPYKTYpUPYET HOBBII BU MaTEPUU — apHOHHYIO MAaTEPHIO.
ApUoOHHas MaTepHs, KaK CBEpKaroIlasi MOJIHUAMU 00bEMHAs MayTHHA B IPOCTPAHCTBE. TaM rie cXoIATCs MayTHHOOOpa3Hble MOJTHUEBUIHBIE CTPYHBI apUOHHON
MaTEepUH, TaM BO3SHHUKAIOT YCIOBHSI YIUIOTHEHHS] apUOHHON MaTepuu — SIBJIEHHE «OeJIoN JbIPbI», aHaJIOT OYEPETHOTO MPolieccopa Ha MaTPHUIE ApUOHHON MaTepuH.
B «Genoit apipe» yIioTHsIeTCsl appuOHHAs MaTepusi, CAHTE3UPYETCs JIEKTPOJMHAMUYECKask CIIMpaJlb AUIOJIEBAs CTPYKTYpa, SUYEHKH KOTOPOH NMPEACTaBISIOT (POTOHBI,
yacTullbl 3pupa-BpeMeHu. B cBoro ouepep BbIXoAsIIME TOTOKU (POTOHOB U3 «O€NI0i JBIpBI» UMEIOT OYEHb OOJIBIIYIO MIIOTHOCTD, Oesast iblpa JOKHA 001a/1aTh
OYEeHb CHIIbHBIM U3y4eHHEM (POTOHOB, IUIOTHOCTh MMOTOKA KOTOPBIX TaKa BEJIMKA, YTO HA BBIXOJE U3 Apa IIIOTHOCTh 3TOM MaTepUH MPEBBIIIAET OUSPEIHOMN TOPOT
npejiena MIOTHOCTH U SIBJISIETCS] OUepeAHBIM YCIOBHUEM BOSHUKHOBEHMSI OUEPEIHOM AbIpbI — YEPHOIL IbIpkl.. [To3TOMY nipH BbIXOJE U3 «O€0il IbIPbI» BOZHUKAIOT
YCJIOBHUS SIBJICHUS «UEPHON ABIPHI», KOTOpas MOTJIOUIAET U YIUIOTHSAET (POTOHBI, CHHTE3UPYETCSA I'paBUTALIMS, KOTOPAsk B CBOIO OYepe/ib CTPYKTYPUPYET
CHUHTE3UPOBAHHYIO B JIbIpe OApMOHHYIO MAaTEPUIO, TO3TOMY I'PaBUTALIMS B UTOTE MPUBOAMT K OPTaHU3AlMU [JIaHETapHOU CTPYKTYphl 0apUOHHOM MaTEepHH.
CoBpeMeHHbIE TENEeCKONbl BUAAT TO, UTO HAXOAUTCS B 3(Upe - BpEMEHU U IUIaHETapHbIe CTPYKTYpPbl 0apUOHHOM MaTepu KOTOpPhIE HAXOIATCS B HEM, a BOT
apUOHHYIO MaTEpHI0, KOTOPasi HAXOIUTCS B 3(pUpe-IpOCTpaHCTBE HEe BUAAT. Ddup - BpeMsi HaXxoAuTcs B 3dupe - IpOCTpaHCTBE Kak MaTpélika B MaTpéike. Ha atom
JTarne 1mecTh JHei paboTel BeeBbiHero TBopia 3akoHuYeHbl. Beenenckuii 60keCTBEHHBIN KOMIBIOTEP HACTPOEH, IIECTh CUIT (PU3UUECKOT0 B3aUMOICHCTBHS
CUHTE3UPOBAHbI, U CUHTE3UPOBaHa BCS MaTepusi KOTOpasi CTPYKTYpHUpPOBaHa M0 3aKOHaM (PU3MUYECKUX CUJT B3aUMOJIEHCTBUH.




Taxum oOpazom Cuctema Beenenckoro bojkecTBEHHOTO KOMITBIOTEPA UMEET CTPYKTYPY OonpeAenEHHyI0 bojkecTBeHHbIMU (DyHJaMEHTAIbHBIMUA CBOWCTBAMH 10

BoJie Beesbiminero Tropua:

O(¢up-nmpocTpaHCTBO €CTh MATPULIA AJIST BCETO, «MAaTEpUHCKas MJIaTa», ICTOYHUK EPBUYHON MaTepuu (MH(OpMAIK, SHEPTUH), UMEET TPOMUHBIN Ko (CBsTas
Tpouua, TpuT). IMeeT NBONCTBEHHOCTD (IPUHLUII YaJIbHOCTH) B IoJItocax N U S, KOTOpbIE HaXOAATCS B UACTHULIE IPOCTPAHCTBA, B CTPYKTYPE CIIMHA YaCTHUIIBI.
Hocurenem nomntocoB ecTh CIIMH YaCTHUIBI IPOCTPAHCTBA, OH PABEH YUCITY MPONOPLIUH 30J0TOro ceuenus exununsl 0,618..., 3akmrouéHHoro B yncie nu (cdepe),
HMEIOLIYIO0 CTPYKTYPY MarHUTOAMHAMUYECKON CIIMpallb JUIOJIEBOM PEMIETKY U CBOMCTBO KBAaHTOBAaHUS SYEEK PELIETKH (CBET OT CBETA), BCIEACTBHUE BBIIIEHA3BAHHBIX
CBOMCTB-NIapaMeTPOB YacCTHIbl. Pa3Mepbl 4acTUIl IPOCTPAHCTBA, COITIACHO 3aKOHOMEPHOCTSIM KPAaTHOCTEH (UMCIIOBOH PSJl C JEIUTENAMH HaJl KaKIbIM KOPEHHbBIM
YHCJIOM B YUCIIOBOM psijie). Uncino GpyHKIIMOHATBHOCTH, ONPEICISCTCS] KOJMMYESCTBOM JICTUTENICH HaJl YMCIOM B YHCIIOBOM Psijie M BBINJISIIUT KaK «3BYKOBas
JTOPOKKa». ITO MUHUMAIBHOE YUCJIO ¢ MAKCUMAIbHON (PYHKIIMOHAIBHOCTHIO, 1 MOXKET PUHUMATD BEpOsITHBIC 3HadeHus: (12* 10%m ) 1,2* 10%m; 2,4*10°%%;
3,6%10>°m. OueBHIHO YTO «ILIAHKOBCKas» amnHa 1,616229%10°°m ectp CPEIHECTAaTUCTUYECKAs BEIMYMHA OT Pa3MEpPOB YACTHUIL] IPOCTPAHCTBA, MATEMATUYECKU
MO’KHO IPOCYUTATh BEPOATHOCTH KOJIMYECTB YaCTHUL IPOCTPAHCTBA C COOTBETCTBEHHBIMH pa3MepaMy, a TAaKKe MPOINOPLMIO KOJINYECTB YACTHII.

«CuHsis apIpa» B HEHTpe 3(Upa-mpoCTpaHCTBA €CTh MPUPOIHBIN «IIpolieccop» U «aekoaep». IIporece cxaTusi MpOCTPaHCTBA COMPOBOXKIACTCA CHHTE30M
3JIEKTPOMArHUTHBIX B3aUMOJICHICTBUN, KOTOPBIE IPOCLUPYIOTCS U YCUIMBAIOTCS (KOHIIEHTPUPYIOTCS) BCIEACTBUM CXKATUS MaT€PUU MarHUTOCUIIbHBIMU U
MarHUTOCIa0BIMU B3aUMOJICHCTBUSIMU HAa YPOBHE apUOHHOW MaTepHH FeHEPUPYIOIMMHUCS B CHHEW AbIpe. MaTtepus AeKOAUPYETCs B NECITUIHBIN KOJ|, apHOHHAs
MaTepusi UMeeT JECITUYHbBIN KOJ| (AHAJIOTOBBIN KOJT) U MPUOOPETAET CBOMCTBO CTPYKTYPUPOBATHCS MO ACHCTBUEM 3JIEKTPOMAarHETU3Ma, MArHUTOCUIIBHBIX,
MarHUTOCIA0BIX B3aMMOICHCTBHH ¢ 00pa30BaHHEM aTOMOB aPUOHHON MaTEpUH, IO3TOMY COOTBETCBTEHHO S/[pa aTOMOB apHOHHOW MaTepHH UMEIOT pa3Mephl B
npezaenax 0oJbIe 36*107%m - menbmre 10724,

MaxkpocTpyKTypa apuOHHON MaTepuH M0 BO3/IEHCTBUEM MarHUTOCUIIbHBIX, MATHUTOCIA0bIX, 2JIEKTPOMArHUTHBIX B3aUMOJIEHCTBUI IproOpeTaeT Bua 00bEMHOMN
CTPYHHO-IIAyTUHOOOPa3HOM, MOJIHUEBUIHOM MaKpo CTPYKTYpbl. CTpyKTypa UIEHTUYHAs CTPYKTYpE HEHPOHHBIX CBsi3el Mo3ra. CXox/IeHue CTPYH apuOHHOM
MaTEpUU B OJIHOM TOYKE BBI3BIBAET YIJIOTHEHUE MATEPUH, «MAaTPULIa» U UCTOUHUK MATEPHUH JUIS SIBJICHUSI OUEPEAHOI0 HHTErpaTopa-aeKoiepa MaTepuu, O4epeaHOro
BUJA JbIPBI — O€JI0H JBIPHI.

B «OenbIx apIpax» CUHTE3UPYIOTCS (DOTOHBI, YACTHIIBI A3PUPa-BPEMEHH, B PE3YJIbTATE HOBAs MaTEpHsi UMEET yxKe TPOMUHBIHN koJl. Takum oOpa3oM, «Oenbie

JBIPBD) €CTh «IIPOLIECCOPBI» U «IEKOJEPhl» BCTPOECHHBIE B «MATPHUILY», «KMATEPUHCKYIO IJIATy» U3 MAaKpPOCTPYKTYpPbl apHOHHON MaTepuu. D(uUp-BpeMs COCTOUT U3
(oToHOB. CUHTE3UPOBAaHHBIE B « O€JIOM ABIPE», B KOTOPOM CO3/1aHbl YCIIOBUS AJIs CKaTHsl, (POTOHBI Ha BHIXOJIE€ UMEIOT IEPBOHAYAIBHO OUEHb OOJIBIIYIO TNIOTHOCTh
BBIX0/1a, U TAKUM 00pa30oM Ha BBIXOJI€ U3 «OeJoN ABIPbI» MPOUCXOUT SBJICHUE «YEPHOM ABIPBD», KOTOPAs MOIJIOUIAeT YacTh (POTOHOB (COTIIACHO MPONOPLHUU
30JI0TOTO CEUEHUS), BEIXOSIINX U3 «OEIOU TBIPHIY.

D¢up-BpeMs Ha BBIXOJIE U3 OETION ABIPHI €CTh «MATPHIIA», «KMAaTEPUHCKAs T1aTa» JUIsl YEPHBIX JIbIp U OApUOHHONW MaTepHH, UCTOUHUK MATEPHU I «IEPHBIX JIBIPH.
D¢dup-Bpems 00pa3yeT FIEKTPOAMHAMUUECKYIO CIIUPAJIb AUIIOJIEBYIO PEIIETKY, B KOTOPOH MOYKET HAXOAUTCS OapuoHHAs MaTepust. DPUp-BpeMsi HAXOIUTCS B dpupe-
IIPOCTpaHCTBE Kak MaTpéiika B MaTpémke. @OTOHBI UMEIOT TPOUYHBIM KO/, M OMKCaHbl B KJIaccuuyeckoi gpusnke. KBantoBanue (hOTOHOB 3JIEKTPOANHAMHUYECKOE
(cBeT oT cBeTa)

«YépHas ApIpa» MOrIoIaeT GOTOHBI Ha BBIXOJE U3 0o ABIPHI, 'eJl OHU MMEIOT MAaKCUMAJIbHYIO INIOTHOCTh, B €€ EHTPE (POTOHBI YIUIOTHIIOTCS U CHHTE3UpYeTCs
HOBBIW BUJI MAaT€pUH, Ha KOTOPYIO U3 3JIEKTPOIMHAMUKHU (POTOHOB MPOEHUPYIOTCS U TEHEPUPYETCS AIEKTPOCUIIBHOE U AJIEKTpOciaboe B3auMOAEHCTBYS,
reHepUpyeTCs TPaBUTAIIMSI, B PE3yJIbTaTe HMEEM CUHTE3, BOSHUKHOBEHNE OApHOHHOI MaTepuu (IIPeanoI0KUTEIbHO CUHTE3 HEMTpOoHOB). CBOOOIHBIE HEUTPOHBI
pacnaziaroTcs Ha IPOTOHBI U ANEKTPOHBL. TakuMm 00pa3oM, CHHTE3UPYETCsl BOJOPO — OUEPEIHON UCTOUHUK MAaTEPHUH ISl TOCIEYIOIINX MPOIIECCOB B
Bo)xecTBEHHOM BCEJIEHCKOM KOMITBIOTEPE, KOTOPBIE y’KE IOBOJIBHO MHOTO M3Y4€HBI COBPEMEHHOM acTpou3nkoil. «UEpHBIE IBIPBI» TAKKE SIBISIOTCS
«IIPOLIECCOPAMU» U «IEKOJEpaMU», KOJI OApUOHHOMN MaTepuu yxe JNecATUUHbIN. CreHepupoBaHHas rpaBUTALMs IPUBOAUT K CKATHIO BOJOPOia M 00pa30BaHUIO
IUTaHETapHOU CHUCTEMbl OAPMOHHON MaTEepHH.

HoBrlii BU MaTepuu B Ka4ecTBE aTOMOB BOJOPO/1a KOTOPBIN B OOJIBIINX KOJTUYECTBAX PACCEMBAETCS MO IPOCTOpaM 3(prpa-BpeMEHH MOXKET C BPEMEHEM CKHMAThCS B
BOJIOPOJIHBIX 00JIaKaX, M CKUMATHCS MO JeMCTBUEM IPaBUTAIIMM B 3BE3/1bI MMEIOIIME IJIAHETAPHYIO CTPYKTYpY. B 1leHTpax 3BE3/1 BKIIIOUEH OYEPETHOM «IIpoLeccopy
- TEPMOSIICPHBIN U SICPHBIA CUHTE3BI, TPUBOAIINE K CHHTE3Y sAep Bceil Tabmuiibl MenaeneeBa. Pazmep sipep 6aproHHON MaTepuu UMEET Tpeenbl chep OomnbIie



(36*102*m) 3,6%10%*m - menbie 10™%M, 1 TIPH B3PBIBaX 3BE3] ATA MaTEPHsI BHIOPACKIBACTCS B BHJIC TIBLUTH B OKPYKAIOIIYIO Cpey, B 00bEM cdepbl 2pupa-BpeMEeHH.
ITon BO3EHCTBHEM TPABUTALIMHU MIPOUCXOAUT OYEPEIHOE CTYIIEHUE, POXKICHHE HOBBIX 3BE3] U MIaHeT. C KaXIbIM pa3oM BCcE OOIbIIE U OONBIIE CHHTE3UPYETCS
TSOKENBIX AJIEMEHTOB, MPOUCXOAUT IPOLECC CTAPEHUS IJITAHETAPHBIX CHCTEM OapMOHHON MaTepuH, YBEIUUUBAECTCS SHTPONUS IJIAHETAPHBIX CUCTEM COCTOSAIIUX U3
0apHOHHON MaTepUu.

Ha 5ToM 3Tane BeeBBIMHMIA 3aBepIIaeT CBOKO IIECTHAHEBHYIO PAGOTY» 110 CO3JAHMI0 KOMIIBIOTEPA BCEICHCKOro MaciTaba, Bee cdepsl cosnansl, ot 10%m - 1o
10*°m, MaKCHMATBHBIN pa3Mep MOXKET ObITh JOCTUTHYT J10 9%10%°m, HO peanbHO pactsruBaetcs Ha 3,14*10 B 36 crenmau MeTpoB. B cdepax 3akimroueHsl ciupanu
COOTBETCTBYIOIIUX pa3MepoB. MIMeroTcs MUKpOCTIMPAIH U MAaKPOCTIUPANIHU, BCE IBUYKETCS CIIMPATIEBUIHO U 110 CIIUPAISIM.

Oobmas hopMyIa «IbIp», «HO3Apel bora» BeIpakaeTcst yepe3 KBaapat nporopiun 30j0toro ceueHus 0,618... Uepes oty Gpopmyny MOKHO MaTeMaTHIECKU
BBIUHCIIUTH, CKOJIBKO BO BCEJICHHOMN CYIIECTBYET, ICHYE MaTepUH.

VYdenue o KpecTe KUBOTBOPSAIIEM (00pa3HO BBIPAXKAACh), OOBSICHICT CHHTE3 HHTEIUIEKTa U pa3yMa B €IMHOM aOCOIIOTHOM 00KECTBEHHOM IOPSIKE MUPO3IaHUS
yepe3 CasaToii [lyx, KOTOpBIi BUTA€T B IPOCTPAHCTBE U UMEET COBEPIIECHHO OMNpe/esi€HHbIe CBOMCTBA. Hampumep cuHTE3 TPOMYHOTO KOAa, CUHTE3 criupaiu. CBATOM
JlyX uMeeT TPOMYHBINA KOJ ¥ IBOMCTBEHHOCTh OAHOBPEMEHHO, Oarogapsi COeAMHEHHBIM 00)KECTBEHHBIMH (DYHIaMEHTAIbHBIMHA CBOMCTBAMH M (PU3HMUECKU UMEET
napameTpsl d¢upa. IPUp-npocTpaHcTBO, B KOTOPOM pabOTaeT MArHUTOIMHAMUKA (CBET OT CBETA)

O0béM nH(pOPMAITUH TPOCTPAHCTBA OTPOMHBIH, O/IHA YACTHIIA TPOCTPAHCTBA UMeeT 00hEM nHpopManmu | Tput. KoamuecTBo 4acTHil B IpOCTPAHCTBE MOKHO
TEOPETUYECKH MOJCUNTATh Ha MIEPBOM dTaIle Pa3BUTHsI BCEIICHHOM, KOT/Ia BO BCEJICHHONW 00pa30BaHO TOJIBKO MPOCTPAHCTBO, U HUYETO KPOME IIPOCTPAHCTBA €IlIé He
CUHTE3UpOBaIoCch. CHHTE3 OUepeHbIX BUIOB MATEPUH MOXKET IPOUCXOIUTH B YCIOBUAX CHKAaTUs IPOCTPAHCTBA, a 3TU YCIOBHS BO3HUKAIOT, KOT/1a paCUIMpPEHNE
pasMepa pocTpaHcTBa JocTHraet ceoero mnpexena (or 10%°m no 9*10%m), u torma yJapHasi BOJHA HaIlpaBJsieTcs 00paTHO B LIEHTp mpocTpaHcTBa. Korna ona
JIOCTUTAET EHTPa IPOCTPAHCTBA BO3HUKAIOT YCIIOBUSI CUHTE3a «CUHEH BIPbI» B LIEHTpEe IpocTpaHcTBa. CTPYKTypa MPOCTPAHCTBA OUYEHD CIOXHasl, KBAHTOBAaHUE
yacTull (epegada KBaHTOB HH(GOpMaIIMK) UIIET CO CKOPOCTHI0 HAMHOT'O MOPSIKOB MPEBBIIIAIOIIYI0 CKOPOCTh CBETa (CKOPOCTh Mepeaadyn KBaHTOB dHEprun). CBsATON
Jlyx npoctpaHcTBa UMeeT npojonkenue B CesitoM Jlyxe Bpemenu, T. €. CsaToil [lyx Bpemenu Haxoautcst B CBaTom [[yxe npocTpaHcTBa U 3aBUCUT OT Hero. CBATOM
Jlyx BpeMeHu MoKeT uMeTh chepy (cdepoum) ot 10%*m 10 9%10%*m (Tpenen BUAMMOCTH COBPEMEHHBIX TEJICCKOIIOB).

WuTennext u pasym TBopua, Kak )KMBOT0 OpraHM3Ma BCEJIEHHOM, COCTAaBIISIFOT €r0 BCEOObEMITIOIINE 3HAHMSI, Yepe3 UHTEIUIEKT U pa3yM BeeleHckol boxecTBeHHOM
CHCTEMBI BO BCEIIEHCKOM KOMIIBIOTEPE «KPUCTAITU3UPYETCS», CUHTE3UPYETCs )KU3Hb, pa3yMHasl )KU3Hb, OTPOMHOE pa3HOo00pa3ue Xu3Hu. B Mupo3nanum xusHb
MIPOLIBETAET, pa3yMHasi )KU3Hb MOXKET CUHTE3UPOBATHCSA HA YPOBHIX MAaTEPUU UMEIOLIEH 1eCATUYHBIN KO/, T.€. B JJOHE CUCTEMbI ApUOHHON MaTePHUH U B JIOHE
crcTeMbl OapHOHHON MaTepuH (J1Ba MHUpa, U JBa CBETa, JJIs KaXJI0ro Mupa cBoil cBeT). COTBOpeHHE pa3yMHOI )KU3HU €CTh MPOLIECC BHEITHEN HBOIIOIMH Pa3BUTHS
BCEJIEHHOH B IOJHOM €€ MaciuTtade 1o Bojie TBopua BeeBblliHero, Kak rnpoiiecc TBOPEHUS! BCEIEHCKOro HHTENIEKTa U pa3zyMma, boxkectBenHoro. bor ecth kak BCE,
YTO €CTh BO BCEJIEHHOM, a pa3yMHasl )KU3Hb BO BCEJIIEHHON KaK 4acTh b0)KECTBEHHOTO IJIaHa /sl TIO3HAHMS CaMOro ce0s uepe3 CUHTE3 MHTEIJIeKTa U pa3yMa B )KUBOH
dhopme matepun. 6o Bce 3HaHMS )KUBOM MaTepuu oT bora, s )KuUBBIX cyOcTaHIIUN 00pa3HbIX moao0uit bora. Takum oOpa3oM, 4eoBeK Ha IJIaHeTe 3eMIIsl CO3/1aH
1o o0pa3y u nonoduto bora, 60’keCTBEHHBIMU CHJIaMH 00KECTBEHHOM MpHUpOIbl. Pa3yMHas )KM3Hb NPOLBETAET HE TOJIBKO Ha IIaHeTe 3eMJlsl, B 3TOM CBETe
OapuOHHOM MaTepuu, HO U Ha TOM CBETE, B JIOHE CHCTEMbI apUOHHOIN MaTepuH, U BCs KU3Hb Takas pacrpeselieHHas U pa3HooOpa3Has BO BCEJICHHOW €CTh OJJHO LIE0e
TBOPEHHE BCEBBIIIHETO U €r0 «KOMITBIOTEPAy», KU3Hb KAKIOI0 NHAMBUAYYMa aHaJIOrH pOrpamMmm B «koMmnerotepe» Beepbinnero. [loaromy TBopen Beepblinmii
3HAET BCE MBICIIH U MTOMBICIIBI BCEX Pa3yMHBIX CYIIECTB HE TOJbKO Ha MJIaHeTe 3eMJis, HO U BO BCEX MUpPaX BCEICHHOMN. 3HaeT BCE YTO OBLIO, UTO €CTh, U UTO OyET, He
TOJIBKO Ha 3eMJI€, HO U BO BCEH BCEJIEHHOM. OH TaKXe 3HAET, YTO €CTh LIMKJI BCEJIEHHOM, U BECh CO3JaHHBIN UM Pa3yM BO BCEJIEHHOM HE MOKET MPEPBaTh «IIENb
[IUKJIOB MHUPOCO3UIaHbs». DTOT (pakT omucaH B TpakTaTe «CyTh ObITHS», KaTpeH No32:

L]env yuxn06 mupocosudanss

Jluwis mooicem pazym pazopeams,

Ho epemenu Bcenennoti mano,

Ymob pazym moub makot co30amo.

[{uk1 MUpOCO3UIaHbs! 3MKAETCS Ha SBJICHUU CYIeprpaBUTALUU, KOTOpask TEOPETHUECKU H3BecTHA ¢pu3nkaM. CHHTE3 CyNeprpaBUTallMyi IPOUCXOTUT B «IbIpax»,
«HO3IPSIX», TOJIBKO HE B «UEPHBIX JbIpax», KaKk CUUTAIOT (PU3UKH, a BCYIEp YEPHBIX JIbIpax». ITH MaTepHalIbHbIe 00BbEKTHl MOTYT BO3HUKATh B LIEHTPax 3BE3]



KOTOPbIE€ HAKOIUIIM MHOTO TSKENBIX 3JIEMEHTOB B MPOIECCe SAEPHOro cuHTe3a. Korna moa orpoMHbBIM IaBI€HHEM KOTOPOE BO3HUKAET B IIEHTPE 3BE3/1bl CIIMBAIOTCS
syipa 0ApUOHHOW MaTEepHUH U TIPE/IeN JaBICHHUS IPEBBIIIACT Oapbep CKaThs OapUOHHON MaTepUU MOXKET BOSHUKHYTH SBIICHUE CYNEpsipa, CYNepIIOTHOTO COCTOSHUS
BemiecTBa (paaunyc LlIBapimmibaa), pasMep KOTOPOro MPEeBBICUT TIpeAeiT chepbl 10%%m, 1. €. MPUMET 3HAYCHUE 10™m u Gonbure. Torma sta CHUHTYJISIPHOCTb, «KarlIsi»
yCTOWYMBA M HAYMHAET 00J1a1aTh CBOMCTBOM CYIEPIPaBUTAIINHU, K B COCTOSIHUHU TIOTJIONIATh OApUOHHYIO MaTepHIO U (POTOHBI, 00pasys sSBICHUE «CYMEePIEPHOM
JBIpBD». (Ha bonbIOM aHAPOHHOM KOJUIalepe BO3MOKEH TEOPETHUECKHU CHHTE3 KOHICHCATa CO «CBEPXIUIOTHOCTHIO», HO pa3Mep He MO3BOJISIET BBIMTH Ha
SHEPreTUUYECKUN YPOBEHD pa3Mepa CUHTYJIIPHOCTH 10"y, MO3TOMY CUHTYJSIPHOCTh MEHBIITNX pa3MepoB HE()YHKIIMOHAIbHA U MTHOBEHHO PacmaiaeTcs C
BBIJICJICHHEM 3HEPrUU, CUHTYJISIPHOCTh MOXET B UTOT€ OTAATh SHEPIUI0, IOTOMY YTO CKOPOCTbH MOIVIOLIEHUSI MaTEpUU HAMHOTO MEHbIIE CKOPOCTH OTAAauu SHepruu. B
BUJTy 9TOT0, OTIaceHUst (PU3MUKOB OECITOUBEHHBI, KOJUIAKHIEp HE MOXKET CHHTE3HPOBATh «KOHJCHCAT» TAKUX Pa3MepoB) IJTa «CymepuépHas ApIpa» UMEET HAMHOTO
00JIBIIYIO TUIOTHOCTH (Ha MOPSIKKU OOJBIIYIO) UeM, HAaIpUMEp HEUTPOHHBIE 3BE3Ibl. BO3MOXKHO «cynepu€pHble IbIphI» €l1€ He CUHTE3UPOBAaHbI BO BCEJIEHHOM, HO
KOT'/Ia HAKOTUICHHE TSDKEIBIX JIEMEHTOB OyI€T TOCTATOYHBIM JIJIsI TPEBBIICHIS KPUTUYECKOW MACChI, TOTA SIBUTCS (B3OPBETCS) «CylepuépHast IbIpa» u
CT€HEPHUPYIOTCS OYepeHbIe TP (PU3NUECKUX B3aUMOACHCTBUS, (CyNepsiiepHOE CUIbHOE KOPOTKOACUCTBUSA, CyTepsiiepHoe ci1adoe NanbHOAeHCTBHUS,
CyleprpaBuTaIlys). 3aBepUIArOIIAM JIEBATHIM OyIeT CyleprpaBUTAIlHs, 3TO TO YTO MPUBOJUT B ACHCTBUE, BKIIOYACT IIUKJI BCEJICHHOH, CykaTHe 3(pupa BpeMeH! U
BCEro 4To B HEM HaxoauTcs. Ha coBpeMeHHOM 3Tare MpouCXOUT paciiuperue 3(hupa BpeMeHu U Bcero uto B HEM Haxoautcs. Ceituac Ha nudepoaTe BCceleHHOi 0,
WJIM Havyos10 7-Mu. TBopel BCeBbIIHUI HE MOXKET MOBJIHMATH HA MPOUECC HMKINYHOCTA MUPOCO3UAAHUS, HO OH 3HAET, YTO IMTOCJIE CBOETO CTAPEHUS U CBOEH
(bu3nuecKoil cMepTH OH BO3POIAUTCSI CHOBA, U MEXIY CMEPTHIO U HA4aJIOM CBOETO BO3POXKACHHUS MPOUIET «TIIAHKOBCKOE BpeMsi». Bpemst (ITUTeNbHOCTH) IUKIIA
BCEJICHHOU B TIepecUETe Ha «HAIIe BPeMs» PaBHO |/IMIIaHKOBCKOE BPEMS.

Onoxa 3Hanusa bora cMeHUT 310Xy Bepbl B bora, HO He 0TOpOoCcUT caMmy Bepy B bora, a coelMHUT B TapMOHUU 3HAHUA U Bepy B bora. AKT coeMHeHuUs 3HaHUS
bora u Bepsl B bora cocrosuics 01.03.2016r. OH cocTaBieH Ha OCHOBE YeTHIPEX (yHIaMEHTAIBHBIX CBOMCTB BokecTBeHHOTO Kpecta JKMBOTBOPSILETO U BEISIBICH
cmbicia kpecta JXKuBoTBopsiero (4eTBEPTHIi anemenT). M Oynet mectBue kpecta KuBoTBopsiiero no mianere 3emis. Tenepb Bbl BUAUTE yTo TBOpen BeeBbliHmii
JUTS BCEX €IIMH HE TOJBKO Ha 3eMJie, HO BO BCEH BCEIICHHOM I BceX JOPM pa3yMHOM KU3HHU, M UTO Pa3yMHas KU3Hb 3Haromas bora u Bepyromias bory He Oyzaer
CTPEMUTHCS YHUUYTOXKUTH IPYTyI0 GOpMy pa3yMHOM KU3HU, THOO0 TOPaObOTUTh, TUO0 MOIYHMHHUTD, THO0 YIOTPEOUTh Kakue HUOYAb JpyTrue yIeMISIone 1eHCTBUS
IIPOTUB coOpaTheB MO pa3yMHOM Ku3HU. Bbicokopa3BuThie pOpMBI pa3yMHOM JKU3HH, BO BCEJIEHHOM 3Hatomme bora cTpeMsTcst K rapMOHUU pa3InYHbIX POpM
pa3yMHOM KH3HU, YHUUTOXKATh Pa3yMHYIO )KH3Hb OHH He OyAyT, 9T0 Ta0y TBopia BeessiHero, 3To Boss TBopia Beessitnero. Kusas MHOrOrpanHa, u O
XPaHUTEIb )KU3HU.

Tem He MeHee, JTI0IU MOCTYIAIOT COBCEM MHAUE, J1a)ke BEpYIOIIKe, HO He 3HaroIIre bora MoryT oprann3oBath OUepeIHyI0 BOMHY B TaKUM 00pa3oM yOuBaTh cede
noaoOHbIX. bpatk Ha cebs Boo bora HakazyeMo u aymia B oTBeTe niepen borom 3a faesiHus Bo BpeMs npeObIBaHUS BO TUIOTH. JlyIia MOKeT HaXoAUTCs B ceMH cdepax
(xpyrax). Camas «xonogHas» chepa GuoneToBas — 3T0 camas OnakeHHas cdepa past rociogHero. Camast «ropsidas» cdepa KpacHasl ajia TOCIIOJHETO, B HEM ayina
OUHIIAETCS OT TPEXOB IUIOTCKUX (HAPUMEp arpeccusi), ¥ TOJIbKO OYMCTUBIIUCH MOXKET OBITh MOJIHATA OJIMIKE K IIEHTPY B 00JIee «XOJIOTHYIO» Cepy Mo BOJe
BcesbllHero, HO He MO YbEM TO IPYrou BOJIE.

3nanus TBopia BeeBhITHETO Jat0T BO3MOKHOCTB JIFOJSIM Ha HaIlel TUIAHEeTe MOCTPOUTh CUCTEMY CBOETO OBITHS TApMOHUYHYIO MPUPOJIC, KUTh B TADMOHHH C HEH,
HUBEJNPOBATh, CTEPETh MEXKA0YCOOHBIE IPOTUBOCTOSHUS, COXPAHUB U IPUYMHOXKUB KYJIbTYpy HallMii. Penurun HallIyT rapMOHUYHOE COUeTaHHUe JIPYT C APYToM,
OTMaAET arpeCCUBHOCTH M Bpakaa. [loTOMy 4TO MOXKET HaCTYNUTh 0J1aroJIeHCTBHE U BCEOOIHIA IOCTATOK HA OCHOBE SHEPTETUUECKOTO JIOCTAaTKA IUBUIIN3AIUH, HE
3aBUCSIETO OT OTPAHUYEHHBIX, «IIPUBATU3UPOBAHHBIX» SJHEPrETUUECKUX PECYPCOB IUIAHETHI, OTPABIIAOIINUX YKOCUCTEMY IIAHETHI.

JI1st pa3BUTHS CUITBI MBICTTH HEOOXOMMO COOIIOCTH YCIoBHs BeeBbiHero — abcontoTHas 1 moiHasi boskecTBeHHas rapMOHHUSI, KOTOpasi HCKITI0YaeT
HaWMEHBIIIYIO arpeCCUBHOCTh. ATpeccusi JIt0/1eid — Bpar JIIoAeil. ATPECCUBHOCTb - SIBIEHUE COCTOSIHMS TICUXUKHU YeJIOBEKa, OYEHb CHIIBHO 3aBUCUT OT CUCTEMBbI
ObITHs. CucTema OBITHS YEJIOBEKA y/IpyJarolasi Ha CeTOMHAIIHUHN JeHb (OOJBIIMHCTBO JII0JIeH Ha ITOU IJIaHETE, KaK CBUHBU B 3aropo/ie, TOIBKO MPOCBETIEHHBIC
COTIPOTHUBIISIOTCS CYIIECTBYIOIIEH CUCTEME, CO3JaHHON 32 MHOTO BEKOB HE3HAHMSI U HEBEXKECTBA B MOJIb3Yy BIACTH HEBEX ) HA ()OHE BUJICHUSI KOCMUYECKOW CUCTEMBI
obiTust! D10 onpaBumo! CriaceHne MUBIIM3AIMK OT alTOKAJTUIICKCA JJI0 CaMOW IUBUJIM3AIlUH, IIIAHC JIaH ¢ aKTOM Tepeadn 3HaHus bora Bam, JIFOAsM Ha TOM
nmnanete! bor xA€T koraa Bel kK HeMy npunére, Hy a ecnu Bbl He XoTuTe K Hemy uaru, torna OH BO3MOXKHO NPUAET K BaM, HO Jy4llle IPUITH K HeMY, Hexenn OH
mpuAeT kK Bam. U eciiu B bubnuu Hanucano uro OH npuaér, 3Ha4uT BBl K HEMY Taku He puAETe. [[pOTHBOCTOSIHIE B arpeCCUBHOCTH, JKaIHOCTh, KOPBICTOJIFOONE 1



MMpOYHrC MOPOKU pa3JINYHBIX HHTCPCCOB, IMOYBA AJIA BOIH. OTO HCKA)KCHHOC, HAAYMAHHOC BaMU COCTOSHHUC IICUXUKNU CUCTCMbI BAllICTO OBITHS OpOUCXOAUT OT
HE3HaHMUA U HCBCACHUA BaIICTO.

TpancdopMaTop cnMPATLHOT0 MATHUTHOTO TUIOJIS
[IpounTaB 3Ty KHUTY U €CJIM YTO TO IMOHSUIH, TO BaM CTAaHET MOHSATHO, KAKMM 00pa30M MOXKHO JIOCTAaTh SHEPTHIO A(PUPa-MPOCTPAHCTBA, KaKHE UCCIIeI0BaHUS
«(hU3UYeCcKOro BaKyyMa» HYXKHO JeJaTh, 4YTO HY>KHO ITOHSTh, M BaM CTaHET MOHATEH cMbIch KaTpeHa Cytu Obrtust No41:
Ho ecnu corcamv npocmpancmeo cunoii
U epems um Hackeosb NpoH3umy,
Ilons 30ecy obpazyrom Ovipy,
I'0e ckopocmo auwb MeHOBEHb MU2
CaTh MPOCTPAHCTBO CHUJIONH MOKHO B 3JICKTPOTEXHUUYECKOM YCTPOICTBE TpaHCHOPMATOPE MATHUTHOTO CIIUPAJIb JUIMOJS, U MOTYYUTE SJIEKTPUUECKYIO SJHEPTHUIO B
JOCTaTOYHOM KOJIMYECTBE UTO OBl IEPEHTH MOJHOCTHIO HAa HOBBIM BUJ] SHEPTHH, a OT He()TH, ras3a, IepHOr0 TOIUIMBA OTKA3aThCs, COXPAHUB KOCHCTEMY IIAHETHI
yrctoil. Ho 700BITh SHEprHIo 3Ty emié noJ Jeia, Hy>KHO J1aTh YJHEPTHH BBICOKUH cTaTyc, MPOMucaTh BceoOIre mpaBuiia e€ UCcronb3oBanus. M mocTpouts pait Ha
3emJie MU KU3HU — Ballle CBETI0€ Oyylee B KOTOPOM HET HEOOXOAMMOCTH YMEHBIIATh KOJMYECTBO HACEJIEHUS Ha 3TOM IJIaHEeTe, HY>KEH JINIIb UICTUHHBIN MOPSII0K
YCTaHOBUTh, MATPUILy UCTUHHOTO MOPAIKA B XO3sIIICTBEHHO YKOHOMUYECKHX OTHOIICHUAX MEXKIY JTI0AbMHU. Ha/lo B3anMoCBs3aTh B €AMHON MAaTPHUIIE SHEPTUIO
JFO/IeH, SHEPTHUIO T00BIBaEMYIO U3 A(UpPa-IPOCTPAHCTBA U A(PUPa-BPEMEHH U 3aTPAYCHHYIO SHEPTHIO Ha CO3/IaHIE MaTepHAIIbHBIX OJar, KOJIWYECTBO CO3TaHHBIX
MaTepUaIbHBIX OJIar B CUCTEME XO035HCTBEHHO SKOHOMUYECKOM, BCE CUUCTATH B MPOIEHTAX, POLIEHTHI IEPEBOIUTH B KOJIMYECTBO JEHET (KBHTMOHETHI, IIU(POBHIE
JICHBTH ), TIPOTIACATh MEXaHU3M PACHPECIICHHS 110 OyXTaITEPUH 30JI0TOTO CEYCHUSI CEMUCTYIIEHYATON, Ha KaXK/I0TO YEJIOBeKa Ha CUET 3aUUCIIATh KBAHTMOHETHI B
BU/JIE I0XOJIOB (JOXO/IBI IPOIMKCATh Pa3HBIMU YPOBHSIMH, HECKOJIBKO YPOBHEH 10X00B), 3TO Oy/AET BHITJISACTh KaK 3a4ETHO-PACcCUETHBINA LIEHTP B TOCYIapCTBE, TAKUM
o0pa3om Bce JIroIu OyAyT MoJTydaTh JOXOJBI OT TOCYIapCTBa, OT BO3POKAEHHOTO rOCYIApCTBA, HY 9TO yXKE KacaeTcsl CTAHOBJICHHUS HOBOM 3JIMTHI OOIIECTBA,
MEXaHHU3M, TEXHOJIOT S, TEXHUKA, METOANKA CTAHOBJICHUSI HOBO 3JIMTHI 00IIECTBA KacaeTCs TeX KTO 3aX0YeT U TeX KTO peaqn3yeT 3TOT NPOEKT, T U CTAaHYT HOBOU
anutoil obmectsa!!! 3naku um B pyku! Jla Oyner Tax!



CxeMaTH4YeCKHUE BCTABKH:

Cxema JIeKIIMM KaHOHUYECKOTo (pu3mara, kaHOHHUeCKoi HyMmeposioruu. L{uki Bcenennoil. TBopusnanue. Bouibimoii kosnamnc
ITo o6pa3y u momo6uI0

UYenosek — npupoga — BceneHHast — TBopen (bor=Topeu. Troper Bcero, TBopen 3Hanust. TBopu 3HaHuUe, 3HaTh TBOpPIIA MOXKHO TOJBKO MOHSB Ero noruky)

3apokJeHUE — POXKICHUE — PA3BUTHE — CTApEHUE — CMEPTh (IIUKJI, BO3POXKICHUE, peMHKapHalus). Bc€ HaxonuTcs B UKIIaX.

[lepBuunas nnpopmanus (BHavasue ObLIO ClI0BO) — (hopma

— KBAHTOBAHUC — SHCPIUA —
ClIMpaJii — JWHaAMHKa

— KMHCTHKA —

MaTcpuruaIn3almnsa
IIOTCHL N AJI

Bcé naxomutces B cdepax. Bes BceneHHas mpoHU3aHa COUPAISIMU OT CAMOTO HaJalla M /IO CaMoro KoHua ((hyHJaMeHTaIbHbIM MPUHIUI 3epKaIbHON CUMMETPHH),
Bcero 72 nopsiaka 3aHUMaeT BCEJICHHAS.

36 OpsIIKOB B TIIyOb MaTepHH B 36 MOPAKOB BBBICH MaTEPHH.

3apO)KI[eHI/Ie PO)KI[GHI/IG Pa3zButne PazButue PazButne PazButue CTapCHI/Ie I'myboxkas crapocts CMepr IlepexonHoe cocrossHuE
Yactuna Cxarue ApuoHHas MaTepus Cxoxnaenue ctpyn | Cxatue GOTOHOB Bapuonnas marepus
MIPOCTPAHCTBA MIPOCTPAHCTBA B IIporoaTombl Cxarue YéEpHble IbIPbI Bonopox (atombr) Cynep 4€pHble JbIpbI Caurbie CHZ{ CHHFy JsIpHOE
nH(OTOH LIEHTPE BCEJICHHON MaruuTocadsle 1 apUOHHOI Cunre3 0apHOHHOU Onextpocnabble 1 Cmnstaune CU/L Iornomenne mupa
Ddup- Cunsist apipa MarHUTOCHJIbHBIE MaTepun MaTepuu — 3JIEKTPOCUIIbHBIE CyHCpraBI/ITaHI/Iﬂ APUOHHON MaTepuu COCTOHHH‘i AOcomoTHas
MIPOCTPAHCTBO CuHTE3 apHOHHOU B3aUMOJICHCTBHUS Benbie npipb HEHTPOHOB B3aUMO/ICHCTBUS Cymnep saepHbIe Tornomenue ctpyH BCeJIEHHON mycToTa
MarauToaMHaMuKa MaTepuu DJeKTpOMarHeTH3M CuHTe3 POTOHOB DnekTpociadbie DJIeKTPOMarHeTH3M B3aHMOJICIHCTBHUS Tlornomenue 3¢pupa Pasmep CCB Houbs
Abcomor Kunernu (IPOTOHEHUTPOHOB) Mukpocucrema u D¢up-Bpems 3JIEKTPOCUIIbHBIE I'paBurtanus MPOCTPaHCTBA AGcooTHas
DHeprus Marunutocna0Obie 1 MaKpoCHUCTEMa MUpa B3aUMOJICHCTBUS Mukpocucrema u IMornomenue Mupa Ortaenenue [OTEHIHATbHAS Bcé cramo
ITnankoBCcKast MarHuTOCWIbHbIE apHOHHOI MaTepuu DIeKTpoau- MAaKpocucTeMa Mupa OapHOHHOM MaTepun rpaBUTaLMX OT SHeprus OIPEIEIICHO B HOJIb
JUIMHA B3aMMOJIEHCTBUS dopmupoBanue HaMHUKa 6apuoHOW MaTepun TMornomenue 3dupa OCTaJIbHBIX IL1aHKOBCKHE Ha MOMEHT
CTpYH ®dopmupoBanue BPEMEHH (U3MYECKUX CHUII B3 MJIOTHOCTb, JJIMTEIbHOCTBIO
BSPI)IB Cpr'HHaﬂ CUCTEMA TATaKTHYECKUX CUCTEM Cixkartue BUIUMOIO 110 MPUYINHE UX TeMIIEpaTypa, JJInHa IIJIAaHKOBCKOE€ BpEMs
HpOCTpaHCTBa ?lJJ'l_laHCTapHOFO BHUA MIpOCTpaHCTBa HCYC3HOBCHUA BO.JI]:I.I.[Oﬁ
aHCTapHas CUCTEMa IJIaHETapHBIX CUCTEM
us3 CxaTne CTpyH KoJu1anc
AGCOTIOTHOI
MyCTOTbI
1 2 3 4 5 6 7 8 9 0

Yactuna IIpocrpancTBo ApuonHnas marepust | benble nbIpbl YeEpHble AbIPbI bapuonnas marepus
MIPOCTPAHCTBA Cunsis 1eipa IIpoToHelTpoHE DOTOHBI B mape ¢ 6eoit Heiirponst Poxxnenune Cmustane CU/J CunrymnspHoe CocrostHne
nHdoTOH Lentp IIpoTtoBogopon Ddup-Bpems IBIpOI Bonopon CynepuépHbIx COCTOSTHUE MOMEHTa
B3peis BCEJICHHOH CrtpyHHas cucrema lNanaxktuku JIbIp B MAaCCUBHBIX BCEJICHHOU AOcomoTHOM
MIPOCTPAHCTBA Kuznp [InanerapHas CKOIUIEHUSIX Pazmep CCB IIyCTOTBI
Dup- Tot mup cucreMa MaTepuu B HayvaJbHbIH,
MPOCTPAHCTBO CuHTE3 IIEMEHTOB B 3BE37aX Y KOHEUHBIH Ha

3BE31aX MOMEHTE IIOJIHOTO

Kusznp KoJuIamnca

3eMiIs1, 4eJI0BEK

Ham mup
Maruutoaunamu- | Marauro- DEeKTpOMAarHeTU3M | DJIEKTpo- Dnektpocnabbie I"paBuTaLus Cynep Cynep rpaBuTanys Otnenénnas Hous,
Ka cnabble AHHAMHKA DNeKTPOCUIIbHbIE rpaBUTALsA BTOPOrO MOPsJIKa, rpaBUTaLNs, Hurgero
Marnetusm OnexTpHiieckue MCUE3HOBEHHE OCTaJIbHBIX CHJT
M M _ CHJIBI (T10J1s1)

arHUTHBIC CUJIBI arHUuTO OCTaJIBHBIX CHII TI0 HET, KOJUIAIIC
TIPUATSIKCHUC -

TIPUTSKEHUE - CHJIBHBIC OTTANKUBAHUE NIpUYNHE 3 MaTepuun
OTTAJIKUBAaHUE MIOTJIOIICHMS BCER

MaTepHH BCEIEHHOMH
B cautbix CU/L,
nepxoj B
COCTOSIHUE
CHHTYJIIPHOCTHU




KonuyectBo nueit pabotel TBopia — 6aueit (bubnus), cenpmMoit 1eHs MepHo/ MOJIHOW 3peNiOCTH, OCTaJIbHBIE TPH TH TBOpel] He paboTaeT, BOCBMOM JeHb — Ha4yajlo
CTapeHHUs, IEBATHIN ACHb — ITyOOKOE CTapeHue U B KOHIIE JTHS CMEPTh, JIeHb JIECAThIN — HEOBITUE, IEPEeX0 ] B HOBBIN LUK, paboTatoT CHIIBI KOTOpBIe TBOpeI He
MOJKET IIPEOA0JIETh: 1IeNb UKI0B MUpoco3uaanus (Cyts ObTus. Yakpa MyHn). KoianuecTBo UkI0B OECKOHEYHOE YUCIIO, BpEMs LIUKJIa BCEIIEHHON= 11enéHas Ha
IIJIJAHKOBCKOE BPEMS.

Crniupanu BceneHHONW OECKOHEUHBI, BCE IBMXKETCS 110 CIUPANIAX, CIMpallb CHHTE3UPOBaHa U3 IEPBUYHOIO KIacTepa HHPOPMALUU STYEHKHU (YaCTUIIbI) IPOCTPAHCTBA.
KonnyecTBo MaTepun BO BCEJIEHHON OTPaHUYE€HO, KOHEYHO; KOJIMYECTBO YHEPTUH BO BCEJIEHHON OrPaHU4YEHO, KOHEYHO, HAa 9TO YKa3bIBAIOT INIAHKOBCKHUE BEJIMUMHBI.
Pa3mMep BceneHHON orpaHu4eH, KOHEUHBIH; HayaabHbIN pa3Mep CUHTYJISIPHOTO COCTOSIHUS BCEJIEHHOM UMEIOIEeH MIaHKOBCKYIO INIOTHOCTh B ()yHAAMEHTAJIbHBIX
IIOCTOSIHHBIX 3aKOHOMEPHOCTEN KPAaTHOCTEH, IMOPSAIKA 10"m

Jonomuaeno 12.04.2018, 06.05.2021.



duonertoBas
cchepa

CuHsnasa chepa

3enéHasn
chepa

XKénrtasa cepa

KpacHas
cchepa

ObbEMHbIU sumpax

Cdeps1 TBopua BeeleHHOM

MarHut oguHamuka MHgoToHoB (Adwmpa
NpPOCTpaHCTBa) MarHUT Hble Nnons
NPUT ArMB aHNe-0T Tarnkue aHue, siBfeHne
MarHuTHOro KB aHT OB aHusi

BHyTpeHHu# npegen oT 10 B MMHYC 36 cTeneHn MeTpoB

BHewHun npepgen

Ao 36ymMHoXeHHoe Ha10 B MuHyc36cTeneHn MeTpoB

Caet "gna Toro mupa"
(TémHasn aHeprus, agmp-
NPOCTPaHCTBO)

BHyTpeHHui npeagen oT 36 yMHOXXeHHOe Ha10 B MMHYCc36 cTeneHn MeTpoB MarH”TOCTa6°e
B3anMogeuncTeue

B < 1 0 24 MarHMToCurbHoe
HeWwHW npegen [0 B MUHYC CTernHn MeTpoB A

Ynen cdepbl MaTepum Toro Mmpa,
apuoHHasi MaTepus
(TémHan maTepus)

OnekTpoanHamuka hoToHOB  (admpa
BPEMEHW) 3NEKT pudeckue nons
NPUTArMB aHve-oT Tankue aHue, sBneHne
3NEKT PUYECKOTO KB aHT OB aHUsi

Ceet "ang Hawero mypa"
(admp-Bpemsi)

Yaen cdepbl MaTepumn Hallero
Mupa, 6aproHHas matepusi

YépHbIl keadpam
Manesuya 8
06BEMHOM
ucrnosiHeHuU Ha
usemHbIx cmeknax

VYnen chepsl yHUBEpCATBbHBIHN 115
BCEX MUPOB, OOIIHI ISt BCETO,
cthepa adupa-npoctpaHCcTBa B
KOTOPOH €CThb BCE UTO €CTh BO

BCEJICHHOH

BHyTpeHHuit npeaen oT 36yMHOXeHHOe Ha10 B MUHYC24 cTeneHn MeTpoB dnekTpocnacoe

B3anMogencTeme
BHewnui npegen A0 10 B MMHYC 12 CTENHU METPOB ITIeKTPOCHIIEHO®

B3anMogencTteume
BHyTpeHHu# npeaen ot 10 B MuHYycC 36 cTeneHn meTpoB

SﬂeKTpOMarHeTM?,M
BHewHui npegen o 10 B 36 cteneHn mMeTpoB
paBuTaums

Ypen cdeepbl ansa dopmmnpoBaHms
nraHeTapHbIX CUCTEM HaLLEero

Mupa, cdeepa admpa-BpemMeHu

BHyTpeHHui npegen oT 10 B 24 cTenHU meTpoB PaspbIB rpaBuUTaLum n

MEKTPUYECKMX
B3auMOOENCTBUN

BHewHu npeaen Ao 10 B 36 cteneHn meTpoB

VYrnen chepsl pa3pbiBa HaIIETO
MHpa, OTpaHUYeHHUE dpupa
BPEMEHHU U BCETO UTO B HEM

HAaX0UTCs

Pa3mepbl cdep HaTypanbHble NogaHbl B MeTpax (0T 1 o)

Bcé Haxoputca B cdepax

3D iHcTansiList CumBoJnyeckuil kyonmdeckmii BuTpask ""Cepnl BcesieHHOR"
CeMb CbIHOBEH, IISITh BBICIIUX Chep,
CyTb 6bitusi, Yakpa Mynn  OCb Mepapxuu BceesieHHOH,

kaTpeH No86 s kaxaou chepbl cBOH yaed,

CBOYi CJIOM MaTepUU U CBETA.

CeMb CbIHOBEH - TOXe B chepax,
cheprueckue npesebl
dU3NYECKUX CUJT B3aUMOIEHCTBUI
(Cucrema)

Cdepbl TBOpUa

Cxemamuueckasi
pacwugposka kampexa Cymu
6bimust N°86




HeOonmomTuka (KAaHOHUYECKAA)

Uro Takoe HeOOMOMUTHKA (KaHOHUYECKast)?
«Hebononutuka - 310 cucreMa B3IJIA0B, HO OCHOBAHHAs Ha KapTHHE MHUpa KaK HEKOEro W3Ha4ajabHO TapMOHMYHOIO U CIIpaBeUIMBOIo 3ambiciia ['ocroaHero. ..
HeGomnonutuka - n3y4aeT ri100albHbIe COLUAIBHO-TIOIMTUYECKUE ITPOLIECCHI, C LIEIbIO MPOSIBICHUS BCEOOIIero 3aKoHa, yIpapsIoero HOBEAEHHEM OOJIBIINX MaccC
JIOEH B AJUTEIbHbBIC IPOMEXYTKH BPEMEHU. A 4acTHbIE 3aKOHOMEPHOCTH MPOLIECCOB, BBISBICHHbIE B X016 HEOONOIUTUYECKUX HCCIEIOBAHUM, CO3/Ial0T OCOOYIO
HENPOTUBOPEUUBYIO U TAPMOHUYHYIO KapTHHY MHPA, JIEXKAIIYI0 B OCHOBE MUPOBOCIPUATHS Kak ObI B3MIIA10M cBepXy. KapTuHy, 103BOJISIONIYIO0 HHAYE OOBACHATH
pa3sHOOOpa3HbIe SIBJICHUS KU3HU U NIOJICKA3bIBATh IIyTH CIIaCEHUs OT HeObITUsA ceOs 1 apyrux» Anapeit Ilerposuy /leBsToB.
Kanonnyeckast HeOONOIUTHKA JOMOTHUTEIBHO YUUTHIBAET KAHOHUYECKOE (PU3UKO-MaTeMaTHUECKoe 3HaHue TBOpIa BCEJICHHOM KOTOPOE OCHOBAHO HA
(GyHIaMEHTAJIbHBIX MIOCTOSHHBIX U ()YHAAMEHTAIbHBIX IPUHLUIIAX BO3BE/IEHBIX B KAHOHBI MUPO3/IaHHsI C YCIIOBUEM BEPOATHOCTH BOSHUKHOBEHMSI BCEJICHHON paBHOM
eIMHUIIe, T € JOMOJHIETCs TBOpH3HaHueM TBopiia BCeeHHON, KAHOHMYECKUM (PU3MaTOM, TOSTOMY OHA €CTh KAHOHHMYECKOU.

HoBblil KOHIENTYAIbHbIH KAHOHMYECKUI MUPOBOI NOPSAI0K

MupoBo#i NOPAOK OCHOBAH IPEXkAE BCErO HA ONEPUPOBAHUU TEMHU 3HAHMSMM KOTOPBIE MCIOJIB3YIOTCS B MOJACPKAHUM TEX YCTOEB KOTOPBIE NPEANHUCAHBI TEMHU
Hay4YHBIMM METOJaMM MU TEMM IUCaHMUAMHU KOTOpble OOLIENpU3HAHbI MHUPOBOH 31MTOH. B naHHOM BpeMEHHOM Xone COOBITHH OOLIenpU3HAHHBIMU SIBISIOTCA
ouLmanbHble HAYKW M TNPEXIE BCEro KiIacCH4YecKUi (u3MaT He NPU3HAIOMMKA 3(QHUPOB U MOITOMY HOJIb3YIOIIUICS HAOOpPOM M3 YeThIPEX (PU3MYECKHX CHII
B3aMMOJICHCTBHA, Kilaccndeckas Gpuiocodust mpoBo3riiacuBInas 60pp0y 1 €TUHCTBO MPOTHBOMOJIOKHOCTEH, TEM CAMBIM OTBEpras rapMOHHIO, KJIaCCHYECKasi HayKa B
obmacTi (UHAHCOBO HKOHOMHYECKOW B KOTOPOH MOCTOSIHHO MOBBIIIAIOT MPOU3BOIUTEIBLHOCTh TPYJa U MUHUMHU3UPYIOT 3aTPATHYIO YacTh B TIOCTOSIHHOM IIpoIiecce
MOBBIIICHUS TPUObLIEH OeHeguIMapaMu B YCIOBUSAX BXOXKACHHUS CTAThU 10 HAYMCIICHHUIO 3apILIaT B CTaThIO C€OECTOMMOCTH MPOM3BOIUMBIX MaTepUaIbHBIX OJar,
HCcYepIbIBaeT Mpees pacciaoeHus obmiecTBa Ha O€AHBIX M OOraThIX, YTO M MOKa3bIBa€T COBPEMEHHAs] MUPOBas 3JIUTa TE€M, YTO XOYET 3aMEHUTh KalHUTAJIU3M Ha
VHKJIIO3UBHBIA KamuTanu3M, (aKTH4eCKH 3TO OyJdeT BBINVIAJAETh KakK 3ajaTaTh CTapbli JBIPSABBIM MEHIOK HOBOM «IIM(pPOBOI» 3aIulaTKoM, korja OeqHbIE Tak U
OCTaHyTCsI HEUMYIIIUMHU a OoraThle COXPaHAT UMYLIECTBO (3€MIII0, PECYPCHI, CPEJICTBA MPOU3BOACTBA U (PMHAHCOBO SKOHOMHUYECKUE OpPraHU3aluU I7Ie PeIU3yIOT aKT
Habopa pabouelt cuibl U e€ HKCIUTyaTallii Ha HayYHOH OCHOBE TPYAOBOI'O KOJEKCa), a X03s5ieBa CTapbIX JEHEr OCTaHYTCs XO035€BaMM HOBBIX JIEHET, TAaKUM 00pa3oM
COXpPaHHUB CBOIO TallHYIO BJIACTh B MOJHOM 00BbEMe. B Takom mopsiike Hapozsl Bcerga OyayT HaXOOUTCs B Ipeaesax ToW HecBOOOIbI U TOM MOBUHHOCTH KOTOPYIO ei
IIPEANNCHIBAET MaTpULIA NOPSAAKA JJI KaXI0TrO 4YeJIOBeKa MEPCOHANbHO. YeloBeK Iepell 4eJI0BEKOM HEpaBEH, JIIOAM IEpell JIIOJAbMH HEpaBHBI, BCE JIFOJU PaBHbI
Tonbko Tiepen borom! 3abynbTe O paBeHCTBE B JIFOACKOM OOIIECTBE, 3TO YTOMHS U BBIIYMKA JIMOEPATIOB IS MAHUMYJISIUN HICOJOTMUYECKOT0 XapakTepa s
YIpaBJIEHUS TOJINONW MaJO3HAIOIINX, MaJOIIOHUMAIOIINX JIFO/IeH O’KUAAIOIINX MaHHBI HEOECHOM B allOKaIMITUYECKOM IPEIBKYIIIEHUH.

[TepexonHO# meproa OT CTapoil PMOXU K HOBOW KOHEYHO OyneT O0Je3HEHHBIM, HO HEOOXOAMMBIM U HEOTBPATUMBIM I10 IIpOrpaMMe pa3BUTHUS COOBITUN Ha
3TOM 1anere. HanpaBnsaTe cOOBITHSI HEOOXOAMMO ISl pa3BOPAuYMBAHUS BEKTOPA Pa3BUTHS LIMBUIIM3ALUU MO IPSMOMY UCTUHHOMY ITyTH, ¥ 3TOT MYTh €AMHCTBEHHBIH,
WHBapUAHTHBIM, YHUKAIbHbIM. YHUKaJIbHOCTH B TOM, YTO HOBas MaTpula (pUHAHCOBas XO3SHUCTBEHHO AKOHOMHYECKAs JOJDKHA OBITh BBICTPOCHA MO KaHOHAM
30JI0TOTO CEYeHUs], 0 00pa3y U MOJ00HI0 YHUKAIHLHOIO HHBAPUAHTHOIO MEXaHU3Ma B npHupoje TBoplia cuHTe3a U pacupeaesieH!sl MaTepHii BO BCEJICHHOM, a He 10
KEJAaHUIO M XOTEHHUIO yenoBeka. TakuM oOpa3oM HOBBIA KOHIENTYaJbHBIH MHUPOBOW MOPSIOK OyIeT 3al0KeH Ha OCHOBE «OyXTaJTEepHM 30JI0TOTO CEUYEHUs», U C
MSTKOH YCTAaHOBKOM M peanu3anuend >KECTKOM MaTpUIbl SKOHOMHMKH B IIOJIEBOM MAaTPUYHOM CTPYKType B3aMMOpPACUYETOB JUII CYOBEKTOB XO3SHCTBEHHO
SKOHOMMYECKOM JesSTeIbHOCTH HOBBIMU X03si€BaMU dHEpruu 3(pupoB TBoplia BCENIEHHOM, HA 3TOM IUIaHEeTe HACTYNHT «30JI0TOM BeK». TakoBa mporpaMmma pa3BUTH
OIMCaHa M0 KAHOHMYECKON KBAaHTOBOM JIOTHKE MPOMBICIIA JIFOJICKOTO Ha 3ToM rutaHeTte. Kinaccuueckasi KBaHTOBasI JIOTHKA OT KJIAaCCHUYECKOro (hu3Mara HarpasisieT 1o



COBCEM MHOMY MYTH, U ITyTh 3TOT MOXKETE y3PETh, €CIIH HE 0O0OpaTUTECh K KAaHOHHMUYECKOMY (pu3MaTy, U BbIOOpa Yy JIt0JIel HET Jpyroro, uoo JroAsiM TpeTbero puszmara
HE JIaHo.

HoBoe koH1enTyanbHOE 3HaHKE HECET B ceOe M HOBBIM KOHILIETITYaIbHBINH MOPSIOK.

HoBoe 3Hanue packpbiBas MEPBUYHYIO CTPYKTYPY MaTpHULIbl BCEJIEHHOM, pacKpblB HH(OOPMALIMOHHYIO EMKOCTh MEPBUYHOIO CTPOUTEILHOTO KUPMHUYMKA BCEICHHON
Kak MH(OPMALIMOHHOTO KjacTepa (PyHIaMEHTAIbHBIX MOCTOSHHBIX M MPHUHIIMIIOB U JaBas MOHSITHE O SBJICHUH YHEPrHUH KaK BTOPUYHOU (YHKIIMH MaTEPUU M MACChI
BEIIECTBA KaK TPETHUYHON (YHKIIMU MaTepUU MPOSBICHUS Mepbl (CTEMEHHM) MPeoOpa3oBaHHUS KUHETHUYECKON HSHEPruM B TMOTCHIHATHHYIO SHEPTHUI0 BEIIECTBA
(TpOMYHOCTh MaTepHH), a TAKKe AAET BO3MOXKHOCTh B JIOTHUECKHX OMNEPALUSX CUUCIUTH CHEpUUYECKUE MPEAeNbl €AWHOW IEeIOCTHONH WHBAPUAHTHOW CHIIOBOU
CTPYKTYpBhI BCEJICHHOW, a TaKKe MPEIOCTABISIECT BO3MOKHOCTh IMOHSATH KaK JOOBITh DHEPTHIO M3 MEPBUYHONW MATPUIlBI BCEICHHOW A(Upa-MPOCTPAHCTBA U U3
BTOPUYHOU MATPUIBI OAPHOHHOTO MHUpa 3PHUpa-BPEMEHH, a TAKXKE MPEJOCTaBIsAs BO3MOXHOCTh MOHSATH MEXaHW3M IMEPEMEIICHUSI B MPOCTPAHCTBE-BPEMEHH Ha
CBEpXO0OJbIINE PACCTOSHUS C MUHUMAJILHOW 3aTpaToil BpEMEHH, U MHOTHE IPYTHe MOHSATUS U CMBICIBI MOXKET OTKPBITh, /1aBas HOBBIM KOHIPNTYAJIbHBIN MOAXO0 K
pasrajike TailH BCEJICHHOM U pa3rajgke HOBOTO Crocoba A00bIYM HOBOW SHEPTUU JAET M HOBBIN MOJAXO] K TOCTPOSHUIO HOBOTO MOPSIKA IS JIF0ISH Ha ATOM IJIaHeTe,
MIPOIKCHIBAsl HOBbIE LIEHHOCTH M HOBBIM MUPOBOH mopsiaok. CreHapuid HOBBIX COOBITHI MPOIUCHIBACTCS OJHO3HAYHO, HE 3aBUCHUMO OT TOTO KaKUE COOBITHS
MPOIKUCHIBAIOT HBIHEIIHUE XO035€Ba MATPHUIbl KOTOPHIE XOTAT YCOBEPILIEHCTBOBATH CBOKO IIATGOPMEHHYIO MATPHUIly TakKUM 00pa3oM uYTOOBI OCTaThCS B POJHU
YIPaBJISIONMX MATPULIEH 3aMKHYTOTO Kpyra MHKJIIO3UBHOTO «CTEHKXOJjaep» kanutanuzma. HoBoe 3HaHue mpomnuchiBaeT «OeHepuImap conuain3My», a 3HAUYUT U
MPOMUCHIBACT CIICHAPUM CMEHBI MUTHI (MM CTapas 3JIUTa MEPEPOTUTCS B HOBYIO AJIMTY C HOBBIMHU B3IVISIaMH HA HOBBIM KOHILENTYAIbHBIM MOAX0J] B MMOCTPOECHUHU
HOBOT'O MHPOBOTO TIOPSJKA B COOTBETCTBHH C KOHIICTITOM KaHOHHYECKOTO (PU3MKO-MATEeMATHYECKOTO 3HAHHS TBOpIA BCEJICHHOW — KAHOHUYECKUM (u3maTom?).
Kaxkas BepoATHOCTb MEpepOKICHUs CTAPOX IIUTHI B HOBYI0? MuHumainbeHas. [1loaTromy Oomblias BEpOATHOCTD MOSBJICHHS] HOBOM AJIMTHI KOTOPasi U 3aMEHUT CTapylo.
Kto craner HOBOI MUpPOBOi »5uT0i? OYEeBUAHO, YTO HOBOM MHUPOBOHM 3IMTON MOTYT CTaThb T€ KOTOpPbIe OYIyT BBOJAUTH HEKWI HOBBIM KOHIETITYaJbHBIN MPOEKT
HOBOT'O MHPOBOTO TMOpsiIKa B KOTOPOM OyleT CMeHa IIEHHOCTEH Kak 00s3aTelbHOe yCIOBHE CTAHOBJICHHS HOBOW AJIUTHI YEIOBEYECKOro oO0ImiecTBa. JT0 OyayT
WHTEJUJIEKTYyallbHbIE Pa3HOCTOPOHHE pPAa3BUTHIE ITUYHOCTH KOTOPHIE BOCIMOJNB3YIOTCS HOBBIM KOHIIETITYaJlbHBIM MPOEKTOM B KOTOPOM OyayT 3a/leHCTBOBaHbBI
(dbyHIaMeHTaIbHbBIE TOCTOSIHHBIE U MPUHITUIBI B CYUCIEHUSAX CTPYKTYPHI MIATGOPMEHHOM MaTPHUIlLI HOBOTO MHUPOBOTO MOPSIKA C MCIONIb30BAaHUEM HOBOI SHEPTUH,
JIPYTUMU CIIOBaMH OHM OyIyT BIAJETh 3HAHUSIMU U ONPEPUPOBATH B HOBOM KAHOHMYECKON HEOOMOIUTHKE (COBPEMEHHAsI HEOOTIOIUTHKA MOSICHAETCS CIISIIUATUCTOM B
obnactu HeObomonutuku AnapeeM [lerpoBuuem JleBsaToBbim). KaHoHnyeckas HEOOMOIUTHKA — 3TO Oy/IE€T CBSI3aHHBIC 1B KOHIIENTa B OJIMH KOHIIENTYaJIbHBIN IPOEKT,
C OJHOW CTOPOHBI KAaHOHMYECKOE (PH3MKO-MAaTeMaTHueCKoe 3HaHHWEe TBOpIa BCEJICHHOM - TBOpWU3HAHHUE, C APYrod CTOPOHBI HeOomoiauTuka. M3MEeHUTh Mup
KOHIIENTYaJIbHO BO3MOXHO, IOTMY YTO YK€ €CTh TAKHE JIBA KOHUENTYaJbHbIEC POEKTHI.

Monosble MHTEIJIEKTyalbHbIE Pa3HOCTOPOHHE Pa3BUTHIE JUYHOCTH IOJDKHBI MPUUTH K HEOOXOJAMMOCTH HW3YYEHHUSI HOBOTO KAHOHUYECKOTO 3HAHUS U
HEOOIOJIUTUKH, COCTMHUTH JIBa KOHIIENTA B OJUH M Pa3BUBATh WX B MPAKTUYECKOM HCIIONB30BAHUM C IENbI0 U3MEHUTh MHP B COOTBETCTBUHU C TPeOOBaHUSIMHU
KaHOHOB MHUpoycTpoiicTBa. HbopMarmonHblil knactep GyHIaMEHTAIBHBIX KAHOHOB MUPO3JIaHUS YK€ PACKPHIT, U BUIHA B3aUMOCBSI3b BCETO CO BCEM BO BCEJIICHHOM,
OT CaMOro Majioro K caMoMy OOJIBIIOMY, OCTA&TCSl U3y4aTh, pa3BUBATh U MCIIOIH30BATh HA MPAKTUKE. PacKphITHE NCTOYHUKA HOBOM YHEPTUU OOSI3BIBAET MPOIMKCATH
MOPSAJOK MCIIOJIB30BAaHUS HOBOM SHEPrMU C LEJIbI0 HEIONYIICHUS WCIOJIb30BAaHUS JIIOJbMU 3TOW SHEPrMM HE MO KaHOHAM MHUPOYCTPOMCTBA, HE JONYCTUTh
WCIIOJI30BaHUSI HOBOM SHEPTHHM OJHUMH JIFOJABMH C IEIbI0 TOAUYMHEHUS APYTUX JIOJeH B JMYHBIX MHTEepecax. Hukakux JMYHBIX WHTEpECOB, (DYHIaMEHTaIbHbIE
KaHOHBI TIPOIUCHIBAIOT BCEOOBEMITIONTNE MHTEPECH BCEX JIFOACH K KOMGMOPTHOMY MPOKUBAHUIO HA ITOW TUIAHETE, W MPOIMHUCHIBAIOT UCTUHHYIO TIAT(HOPMEHHYIO
MaTpuIly OOIIECTBEHHOW CTPYKTYPhl B3aUMHBIX XO3SUCTBEHHO IKOHOMHYECKHUX OTHOIICHHM, OCHOBAHHBIX Ha HOBBIX IIEHHOCTSAX KOTOPHIC MPUBHOCST HOBBIC
KaHOHHMYecHe (U3MKO-MaTEeMaTHYECKUe 3HaHHWS TBopia BceleHHOW. HOBBIM cTpoil OymeT MOCTpOE€H KaHOHWYECKUMH HEOOTOJUTUKAMH W3YyYWMBIIUMH U



KOHIENTyalbHOE KaHOHHWYECKOe (U3MKO-MaTeMaTHuecKoe 3HaHHe TBoOpIia BCEIEHHOW M KOHIENTYaJbHYI0 HEOOMOJIUTHKY M NMPUMEHUBIIMMHU Ha MPAKTUKE 3TH
3HaHud. [loaToMy yTcTaHOBJIEHHE HOBOT'O MHUPOBOTO MOPSIIKA 3TO BONPOC BPEMEHH, a MH(OpMALUA 1Ji1 YCTaHOBJICHHUSI HOBOTO KAHOHUYECKOTO MHUPOBOTO MOpsIIKa
YK€ CYILIECTBYET U FOTOBA K M3YYEHHUIO, PA3BUTHIO, PACIIMPEHHIO, BHEAPEHUIO U pealu3alyu... Ternps BOMpOC 3a TeM YTO Obl MHTEIIEKTyaJbHbIE PA3HOCTOPOHHE
pa3BUTbHIE JTUYHOCTH MPUCTYMWIN K M3YyYEHUIO U MPAKTUYECKUM ACHCTBUSIM B STOM HAIpPABJICHUU, U CTUMYI y STHUX JIIOJEH €CTh — OHHM CTaHyT HOBOM 3JIUTOMN
YesoBeuecKkoro odmecTBa Ha 3Toi manere! [TupuodpeTtyT cambliii Beicinii ctatyc. HUKTO MM 3TOrO cTaTtyca He JacT, OH mpuoOpeTaeMblil B mporiecce padoThl, UTPHI.

Omnoxa Bep B bora jBe ThICSUM JIeT, a MUPOBOU MOPSIOK 10 CHUX IMOP ACPKUTCS HA CHUIIE OPYKHsI, BCE TOCYapCTBa OPAIIAIOT OPYKUEM, TPATSIT OYEHb MHOTO
BPEMEHH M DJHEPrHH JIIOJell Ha CO3JaHHMe BCE HOBOTO M HOBOTO OpPYXKHs, W CaMO€ HU3OMIPEHHOE OpYXKHE — OHMONOrHMYecKoe OYKBAJILHO HAINpPAaBICHO Ha
CaMOYHHMUTO>KEHHUE JIIOIEH Ha IUIaHETe, Y HAaC Ha IUIaHETE YTo, JUIIHUE oAU nosBuinch? Kro ckazan? U 3Tu HUUTOXKECTBA yMYyApsOTCa NpaBuTh O6an? byaymas
HOBAs AJIMTA B JIMIC MOJOJBIX TAJAHTIWBBIX MHTEIUICKTYAIBHBIX Pa3HOCTOPOHHE PAa3BUTHIX JHMYHOCTEH OCBOMBIINX KaHOHWYECKWH (pusmar TBopria BCeleHHON U
HEOOIOJIIUTUKY CYMEIOT MOHSATh YTO HYXKHO JIeaTh, 3a4eM HY>KHO CO3/1aTh HOBYIO KAHOHMYECKYIO MaTpPHUIly 3aMKHYTOT'O Kpyra HOBBIX IIEHHOCTEH sl JTI0AeH Ha TOi
IUTAHETe, U MATKO TOMECTST BCEX JIIOJIeH B ATy KECTKYIO MaTpHIly, U MaTpuiia OyAeT paboTaTh «KakK 4achl», a JIOJU B MaTpuile OyIyT cO3/laBaTh MaTepHaIbHBIC
Onara, paboTasi 4eThlpe JIHA B HeNemo (UeThIpEXAHEeBHAs paboyas Heness), IecTh 4YacoB B JeHb (IIIecTUYacoBOM paboumil JeHb), Tpya OyAeT OpraHu30BaH Tak, YyTo
KaKIbIi 4eTIOBEK B MaTpuile OyneT moiay4yaTh 10XoAd B pazmepe 61,8767996% oT co3aaHHBIX UM MaT€pHANIbHBIX OJIar B CUCTEME XO3HCTBEHHO YKOHOMUYECKOMH (B
MaTpPHIY JOJDKHA OBITh 3aJI0)KEHA CEMHUCTYIEHYATass OyXTralaTepusi 30J0TOTO CEUSHUS MTPOSKIMS Ha ((HHAHCOBO YKOHOMUYECKYIO CHCTEMY HCTHHHOTO KAaHOHHYECKOTO
KOHIIENTYaTbHOTO MHPOBOTO MOPSJIKA IT0 00pa3y U MOJOOHIO CHCTEMbl KAHOHHUYECKOHN OyXTraJTepryl CHHTE3a U PacIpe/IeIICHUs MaTepHid BO BceleHHOH). [Tomemenue
TOJeH B MaTpuily OyJIeT Ha JOOPOBOJILHOW OCHOBE, Y JIFOJICH IMOSBHUTCS BBIOOP MATPUIII, BEIb y)KE CYIIECTBYET MATpPHUIIA B KOTOPYIO MOMEIIEHBI JIOAM, OyIeT
COBEPIIICEHCTBOBATHCSI MAaTpHUIla B KOTOPYIO BBEIYT LU(POBBIE ACHBI'M CTOPOHHUKH WHKIIO3WBHOT'O CTEHKXOJIIEPCKOTO KanmuTajdu3Ma cTapas 3JUTa, a WCTUHHAS
KaHOHWYEcKas MaTpulia OeHedunuap-cornuanusmMa OyaeT co3/laHa MapajljiesIbHO MPEeICTaBUTEISIMH HOBOW 3JMTHI OCBOMBIIEH HOBOE 3HaHHME TBOpIAa BCEIEHHON U
BOJIM Heba, U TakuM OOpa3oM MOSBUTCS BHIOOp y JIOJEH — OCTaBaThCsl B MATPHUIIE MHKIIO3UBHOTO CTEUKXOJJIEPCKOTO KamuTalu3Ma WM BOWTH B MATpHUILY
Oenedunmap-conuanmMa Co3JaHHON Mo 00pa3y U MOAOOHI0 MPUPOIHON MATPHUIE CHHTE3a M paclpeaeNieH!usl MaTepHil B mpupojie mo Boie Heba. M Takum ob6pazom
HOBas 31IKMTa OOIIeCTBa COBEPIIUT BXOJl B HOBYIO DIIOXY — 3MOXY 3HaHUs TBOpIia BCEJICHHOW, B KOTOPOIl HEe OyIeT MPOU3BOJUTCS OPYXKHE, BOWHBI MpPEKpaTATCs, a
SHEPTUsl U BpeMsl JIIOJIE B HOBOW MCTHHHON MaTpuile 3aMKHYTOTO Kpyra Oy/eT HalpaBieHa Ha CO3UAATENIbHBIA TPYH JAJII KOMGOPTHOTO MPOKMBAHUS HA ITOMU
MJIaHETE, a OCBOOOKIEHHBIE BPEMSI M DHEPTHUIO JIFOAN OyIyT TPaTUTh Ha ce0s M Ha MO3HAHKE, B TOM YHCJIE U Ha MO3HaHUE caMux ce0s (1mo3Hait camoro cebst). Takum
0o0pa3oM HOBas dJUTa CBEPIIUT BOJIIO HeOa. byneT co3nan yHUKaIbHBIN 3a4ETHO-PACUETHBIN IIEHTP MAaTPHUIIBI 3aMKHYTOT'O Kpyra B KOTOPOM KaXKJIbIH YeJIOBEK CMOKET
peann3oBaTh CBOM MOTEHIMAT M TPeoOpa3oBaTh €ro B KWHETUKY MOJTHOIICHHOTO WIeHA O0IIeCTBa JI0JICKOro Ha 3Toi Tutanere. [lo cytu OyaeT mepexoaHoi nepuos B
KOTOPOM OyJyT CYIIECTBOBATH J[BE MapaJUICIbHBIX SKOHOMUKH — OJIHA 3aKIIOYEHHAs B MATPHUIE MHKIIO3MBHOTO KalMTAIW3Ma, JIpyras 3aKiIlO4Y€éHHAs B MaTpUILY
oenedunmap-conuanu3ma, u OyneT copeBHOBaHWE Mexay HuMHU. HoBas maTpuina OGeHeduimap-conuanuzMa OyaeT UMETh TEOPETHUECKYI0 0a3y KaHOHHYECKOTO
(bu3MKO-MaTEMATHUECKOTO 3HaHMs TBoOplla BCENEHHOW, KaHOHWYEecKoro ¢uiMara, W OyIeT OCBaMBaTh HOBBIE TEXHOJIOTMM Ha OCHOBE JTUX 3HAHWH, a MaTpHIla
MHKITIO3UBHOTO KanUTalu3Ma OyJaeT uMeTh 0a3y KJIAcCMYecKoro (hu3mara W Mojib30BaThCsl TPAAUIIMOHHBIMUA TEXHOJOTHSAMH. /(€0 B TOM YTO MOJB30BAaThCS HOBOM
SHEprueil APUPoOB MPOCTPAHCTBA M BPEeMEHH OyAET MPOMHCAHO CTaTyCOM JIIOJIe B HOBOW MAaTpHIE BO3BEIEHHBIX B CTaTyc O€He(HUIIMapoB CBOETO TOCYIapcTBa W
MOJTYYaIONIUX JI0XOJ OT TOCyAapcTBa. B MarpIiie MHKIIIO3UBHOTO KamUTalM3Ma He Oy/IeT MPOMKUCaH TaKOW CTaTyc, MO3TOMY OHHM HE OyJIyT UMETh IpaBa JOOBIBaTH U
MOJTK30BaThCA dHEpruei 2GupoB, TeM Oojee YTO B TEOPETUTUECKOW HAydYHOH 0aze KIACCHYECKOTO (Ppu3Mara BBIBEACHO MOHSTHE 3(upa BOOOIIE, a 3HAYUT OHU HE
OyIyT UMETh TPEJICTABIICHUSI O HOBOUW HEPTUH, M TeM 0oJiee He OyIyT UMETh MPaBUJI TIOJIb30BAaHUEM TaKOH YHEPTHEH.



O4eBUIHO YTO TAKUM TOCYIAapCTBOM MOXKET CTaTh TO IOCYJapCTBO KOTOpOE HOBas 31auTa Bo3poauT. Ilo mpenckasanusm Oyner Bo3poxkaeHa Pyce. Bot u
HaMeTWICA TOT KPYI' KOTOPBIN «3aMKHETCS», BOIIPOC BPEMEHHU, KOTAa 3TO Mpou30iaAET? OHO3HAYHO — TOTAA KOTJa MOSBSATCS TE JIOAW KOTOPbIE M3Yy4aT, OCBOST U
HAYHYT I0JIb30BaThCs HOBBIM 3HaHMEM TBOpIa BCEJCHHON, HOBBIM KaHOHMYECKMM (pU3MAaTOM M HEOOMOJIMTUKOM, OHM peanu3yroT Bosito Heba. KcraTu, mouemy 1,
JAIOIMI 3HaHNEe KaHOHWYECKOro (hu3Marta TBOpIAa BCEJICHHON BaM, BAPYT CBS3BIBAIO 3TO 3HaHHE ¢ HeOomonnTukoi? IIoToMy uTO HEGOMOIUTHKA — 3TO MPOSIBICHHE
BoJIM HeOa, a BoJisl Heba ecTh Bouid TBopIa BCEIeHHOM, a Boao TBOpLAa BCEIEHHON CUMCIIAET KAHOHWYECKUH (U3MaT, BOT B YEM CMBICI B3aUMOCBS3M YBHJICHH bIi
MHOM.

3axBar Oyaymiero y)xe OCyIIeCTBIISIET CTapast 3JUTa, KOTopas yxe copMUpoBaHa JaBHO U UMEET BCE PECYPCHI ISl OCYIIECTBICHUS OOJIBLION Mepe3arpy3Ku ¢
MOCTIEeIYIOIUM OOHYJIeHHeM, cOpocoM (omepanusi «reset» BKITIoYaeT mepe3arpy3Ky KOMITbIoTepa U oOHyleHHe (COpoc) AaHHBIX), ¢ MOCIEAYIOIINM BBOJAOM HOBOM
U pOBOIi BaMIOTH B OOHOBIEHHON MaTpHIle 3aMKHYTOTO Kpyra, W IO JIOTUKE BEIIeH YCIeeT OCYIIECTBUTh 3aMbICEN 0 MPHUYUHE CYIIECTBOBAaHMs (yHIaMEHTa Ha
KOTOPOM CHECYT CTEHY U IOCTPOSAT HOBYIO CTE€HY, 00pa3HO roBopsi. A HOBas 3MTa elmE He 0003HAYMWIach, HET U (yHJaMEHTa Ha KOTOPOM OyIyT BO3BOAMUTH CTEHY,
€CTb TOJIBKO TEOPEeTUYECKUH KaHOHMYecKMi ¢(u3mar TBopia BceleHHONM M HEOONMOJUTHKA KaK KOHIENTYyaJbHbIC IPOEKTHl KOTOPble  HY)XKHO OCBOMTh
MHTEJUIEKTYaJIbHBIM Pa3HOCTOPOHHE Pa3BUTBHIM JMYHOCTAM Ja0bl 0003HAUUTCS, MOCTPOUTH (QYHIAMEHT Ha KOTOPOM MOXKHO BO3BECTH CTEHY (HAJCTPOMKY) B BHJIE
HOBOM MaTpHUILIbl 3aMKHYTOI'O Kpyra KapJUHaJbHO OTIIMYAIOIIEHCS OT MaTPULbl HHKIIO3UBHOIO KalHUTaIU3Ma, U MPe0CTaBUTh JIIOJSAM BBIOOp U3 JBYX MaTpHL, a B
KOTOPYIO MaTPHILy BOWTH YK€ OyAyT BEIOMPATH JIFO/IH, T € OyJeT 1Be SKOHOMUKH NapaljiesIbHO CYIIECTBOBATh B IEPEXOAHOM IEPHOE, 3aXBATUT OyAyIlee Ta DIINTa, B
MaTpHUIly KOTOpOil OyayT BXOIWTBH JIFONH, a JIOAW OyAyT BXOOUTH B Ty MAaTpHUIly B KOTOPOH OHU OyayT yBEpeHBI B 3aBTpamIHeM JHe. 3agada OyayIied SJIUThI
00IIIeCTBa B JIMIIE HOBBIX X0351€B YHEPTUU NIEPEKPOUTH JIEKaJIa B CBOSH MaTpHIIe 3aMKHYTOTO Kpyra TaK YTO Obl KaXKIbIH YEIOBEK BOIIECANINIA B MaTPUILy ObLIT YBEPEH B
3aBTpAITHEM JIHE, TaK YTO OBI JUIsl BCEX XBATHIIO MECTA IOJI COJIHIIEM B 3TOM CHCTEME OBITHS M KaXKABIi YBHJEN 3TO BOOYHIO, KOT/Ia KaKIBIH YeIOBEK OYAeT KOBaTh
CBOIO CyJIb0Y IO CBOMM CHOCOOHOCTSIM U 110 CBOMM MOTPEOHOCTSIM U B 3TOH MaTpHILIE OH YBUJIUT UHCTPYMEHT C IIOMOILIbIO KOTOPOTO OH CMOKET KOBaTh CBOIO CYIb0Y
10 CBOMM CHOCOOHOCTSIM U NMOTPEOHOCTSM IOJIydasi OT CBOEH X035 CTBEHHO SKOHOMUYECKOH AEATebHOCTH B MaTPHIlE MAKCUMAIbHO BO3MOXKHYIO OT/Aady Ui ce0st
JIMYHO B MEPBYIO OYepelb U IS OKPYKAIOLIUX JIF0JIeH BO BTOPYIO o4epellb, HaXOAsICh B KOJUICKTHBE TPOMAJIbl CIUIOUEHHON O0IIel 1esblo, OOIUMHY UHTEpecaMHu, 1
MOJICP)KKON Ul pa3BUTHSL UX HEOTPAHWYECHHBIX JTYXOBHBIX BO3MOXHOCTEH OyaeT HEOrpaHMYEHHOE KOJIMYECTBO PHEPTMU M HEOTPAaHMYEHHBIH AyX HMX BOJHU K
JyXOBHOMY CAMOPa3BUTHUIO B TaPMOHUYHOM OOIIECTBE HAXOJACh B TaAPMOHUU C OKPYKAIOLIMM MHUPOM Pa3BHUBAIOIIMMCS IO MPaBUIIy CUHTE3a (CO3/1aHUsl) MaTepuu
(MaTepuanbHBIX OJar) v pacmpenesieHrus MaTepuil BO BCEJIEHHOM (MaTepuaIbHbIX OJIar B 0OIIECTBE) B MPOIMOPIUAX COOTBETCTBYIOIIUX 30JI0THIM CEUCHUSIM U TAaKUM
oOpa3om Oyzaer o0ecriedeHO BceM KOM(OpPTHOE MPOXKMBAHUE HA 3TOH IUIaHETE C BHICBOOOXKIEHUEM SHEPruu M BpeMeHM jJroAei or «CusudoBa Tpyaa» KOTOPBIH
3aTpauyrBalOT Ha «0E€30MacCHOCThY» HBIHEIIHEH MaTpHIlbl X034€B J€HET — KY3HUIIE OpYKUS U TOPrOBIM CMEPTHIO B (DMHAHCOBO-HAKONUTEIBHON YAaCTHOW JIaBOUKE
XO0351€B JIEHET YCTapeBIIEH 3IUTHI 00IECTBa, KOTOPOM y»K€ JBE THICSYU JIET, CPOK UCTEKAeT OE3BO3BPATHO C MPHUXOJ0M HOBOTO 3HAHUSA KaHOHMYECKOro (u3maTa
TBopa BceneHHOM KOTOPBIN yXe JaH AJs Hadajla U3Y4eHUs, UCCIICOBaHUs, SKCICPUMEHTUPOBAHMS B JAHHOW OOJIAaCTH 3HAHUS Ul BXOJa B HOBYIO 3I0XY 3HAHMS
bora!

Ocraércst oquH BakHBIA (pakTop — 3Ta MH(OpMAIUs JAOKHA HAWTH CBOUX aJIpecaToB, Kak 3TO caenarb? OTKPBITh HEBUIAMMBIA (PPOHT UTPHI C X035€BaMHU
JICHET — COBPEMEHHOI »nuToi obmiecTBa. M cienath 3TO HYKHO BOBpEMsI, B CPOK, KOTOPBIH B IIMKJIE JOJDKEH HaXOIUThCS, M 3TOT cpok — 21 mronsa 2021 roxa
(21.06.2021. 3 yaca 32 muHyTHl 8 cekyHm). UTo s1 OECIPEKOCIOBHO U jenar, n0o camoil urpe ThicsdeneTus: Hayauo yKe MOJ0KEHO B CPOK, KOTOPBIN B LHUKIIE,
bakTHYecKu 00BSIBIISAIO, OTKPHIBAIO HEBUAUMBINA HE3PUMBIH ()POHT UIPBI CTAPOU TUTE - X03s5eBaM jeHer 21 uions 2021 roga B 3 vaca 32 MuHYTHI 8 cekyH (Bpems
no I'puHBHYY), U HE Ba)XXHO, 3HAIOT OHU 00 STOM WJIM HE 3HAIOT (MyOJWYHBIM IpencTaBuTesneM KoTopbix sBisercs Knayc [1IBabé u Teeppu Maiepe, Hanucapiime
kuury «COVID-19: The Great Reset»).



NHTepHaAllMOHAI KAHOHUYECKUI
OcHOBa MOCTPOEHUSI HOBOTO KOHIENTYaJIbHOIO0 KAHOHUYECKOT'O MHUPOBOTO MOPSIKA AEPKUTCS Ha (PyHAaMEHTE CTaTyca HOBOU 3HEPTruu 3(hpUpoB MpOCTpaHCTBA U
BpPEMEHH KOTOPBII T0JKEH ObITh pealn30BaH MPOLEAypOid MOHETU3AIMH 3TOM SHEPTUU KBAaHTMOHETaMHU — LIU(PPOBBIMH I€HbI'AMU, B TOM CMBICJI€, YTO 3THU JAECHBIU
OyayT MONTBEPKACHBI TON SHEPTUeH U HUKAK HHa4Ye. DTOT TE3UC UCXOAUT U3 TOTO YTO X035€Ba SHEPTHUH JOJDKHBI OTPEICIHUTCS, KaK HE IPOCTO TE JIFOIU, KOTOPHIE
CMOT'YT Ha MPAKTUKE U3BJIE€Ub YIHEPTHIO A3PUPOB, HO U CYMEIOT 3allyCTUTh MEXaHU3M MOHETU3alUU B HOBOM 3a4ETHOM IIEHTPE B KOTOPOM OyIyT YYUTHIBATH T'YIBUILI,
T € peau3yl0T KAaHOHUYECKYI0 HeOomonmuTuky o Bose HeOa! U Hukak nnavye! Kinaccuueckas HeOomonutuka Kotopyro npomnosenyet A I1 JeBITOB JOBOJIBHO MOTHO
OCBETJISIET BOIIPOC 3a4€THOTO LIEHTPa yuéTa I'yABIILIA, HO B 3TOM Cllydyae HE0OXO0JMMO JOMOJIHUTH HEOOMOIUTUKY TIOHUMAaHUEM CYyTH KaHOHHUYECKOTo ¢pu3Mara u Toi
bunocopun KOTOpast UCXOJUT OT KAHOHUYECKOTO (r3MaTa — MPeoOpa3OBhIBAET B KAHOHHUYECKYIO (PHUIIOCO(PUIO «TAPMOHUU M €TUHCTBA MPOTHBOIIOJIOKHOCTEH», a
HEOOIOJIIUTUKY TOTOJHSET 10 YPOBHSA KAaHOHUYECKOW HeOOomonuTukU. 1 TonbKo B ciyyae co3/1aHus HOBOTO 3a4€THOTO LIEHTpa I'yIBUJLIA TEMH JIFOJIbMU, KOTOPbIE
U3BIIEKYT 3HEPTUio 3GupoB TBOPIA BCEICHHOW MOXKET COCTOSTHCS «IIAPTUS» X0351€B SHEPTHH, ¥ 3TO 0053aTENIbHOE YCIOBUE TMEpexo/ia Ha HOBYIO SHEPTHIO, BOJIS
neba!!! IloaTomy cuntaro HEOOXOAUMBIM 3apaHee 00YyCIOBUTH U OOBEAUHUTH B OJTHO MPOU3BOJICTBO MPAKTUYECKOE U3BJICUECHUE SHEPTUU d3(PUPOB U MOHETU3ALIUS
3EHPIUU 3PUPOB B HOBOM 3aUETHOM IIEHTPE O KAaHOHNYECKOH HEOOMOIUTHKE, U KOHEUHO pekoMeHayto AHpero [letpoBuuy JleBsITOBY U COpaTHUKAM CPOYHO
(BpeMs TepsITh HEJJOMYCTHUMO B 3TOM CIIy4ae) yuecTh B UCKYCCTBE HEOOIOIUTUKH TBOPU3HAHIE KAHOHUYECKOTO (pr3mMaTa — BOMTH B KAHOHUYECKYIO HEOOTIOIUTUKY U
HA4aTh €10 [10JIb30BAThCS HA IPAKTHKE.

Tak kak nepexoj Ha HOBYIO SHEPTHUI0 TBOpIIa BCEICHHOM 1O BoJie Heba COCTOMTCS paHO WJIH MO3IHO, HO JTyYIlle BOBPEMSs, HEOOXOMMO HHTEIJIEKTYaTIbHbIM
BCECTOPOHHE PA3BUTHIM JIFOASIM KOTOPBIE XOTAT U3MEHHUTh MHP K JIyYIIEMYy Ha4aTh U3y4aTh KAHOHUYECKHIA ()U3MaAT M BXOJUTh B KAHOHUYECKYIO KBAHTOBYIO JIOTUKY
TBOPHU3HAHUS U BXOJUTH B KAHOHHUYECKYIO HEOOMOMUTHUKY (HE MyTaTh C MOJIUTUKON), HEOOXOAUMO O0BEAMHUTCS BCEM 3TUM JIIOSM U OBEAMHUTH BCE CBOM YCHIIUS HA
OCBOEHUE MPSAMOI0 UCTUHHOI'O IIyTH Ha 3TOMH IJIaHeTe.

Xo3s1eBa JHepruM — HOBasi MUPOBasi YJIMTA
Bce nzobperatenu 6€3 UCKIIOUEHNUH, KOTOPBIE HAIIEJIEHbI HAa CO3/1aHUE CBEPX €AMHUYHBIX YCTPONCTB MOJYyYEHUS SHEPTUH, IOCTABUIIM ce0e 3a 1Lieb Ty 3apadoTaTh
ceOe JeHbIM Ha MPUIIMYHYIO JKU3Hb, IPOJIaBasi 3Ty YHEPTHIO WK ycTpoicTBa. B Takom nonoxenuu Obl1 1 Tecina, KOTOPHI He UMes 3HaHus 00 3pupax, o0 ux
CTPYKTYpPE U IPUPOJIE€, BO3MOKHO JOOBUT TaKyl0 SHEPTHIO Ha MPAKTUKE (OH OBLIT MIPAKTUKOM), HO OBUI MOJTHOCTHIO 3aBUCUM OT (DMHAHCHUPOBAHUS TPETHUMH JINIIAMI)
3aWHTEPECOBAHHBIMU B MOJIy4YE€HUH MPUOBLIEH, TOATOMY TOT'Ia €To JeNI0 U 3aCTOnopmIoch. I110J00HBIN MOAX0/1 B OTHOIIEHUH 3HEPTUH 3(UPOB HEJOMYCTUMBIH C
TOYKH 3pEHUS KAHOHUYECKON HeOOnoauTHKU. CTaHOBJIEHUE HOBOM 3JIUTHI — X035€B SHEPTUH JIOJKHO COMPOBOKIATHCS U3yUYEHUEM BHICOKOMHTEIUIEKTYaIbHBIMU
Pa3sHOCTOPOHHE Pa3BUTBHIMU JIFOJbMH, U300peTaTeNIMH [Isl BCECTOPOHHETO OXBAThIBAHUS BIIaZIeHNs HHPOpMaLell CBI3aHHOM ¢ MOJIHBIM BUJICHUEM KapTUHBI MUPA,
3HaHUEM €IMHOW LEJTOCTHOW MHBAPUAHTHON CUCTEMBI CHJIOBOM CTPYKTYpPBI BCEJICHHOM, AAFOLIEH MOIX0/ K BKIIOUEHUIO TBOPU3HAHUS TBOpOIA BCEJIEHHOM, K
MOHMMaHMIO CMBICIa KAHOHMYECKOW KBaHTOBOM JIOTMKH MpoMbicia ['ocrioJHero B moCTpOSHUH BCEIEHHON Ha OCHOBE KAaHOHOB ()yHJIaMEHTAJIbHBIX MOCTOSHHBIX U
MPUHIIMIIOB B €IMHOM HEIEeIMMOM MH(OPMAaLlMOHHOM KJIacTepe BXOAIIEM B HH()OPMALIMOHHYIO KOMIIOHEHTY TPOMYHOM MaTepuu (TpU KOMIIOHEHTHI: HH(OpMaLIKs,
SHEprus, Macca), a Tak’ke TPOUCTBEHHOCTh NEPBOPOAHOM MaTepuu B TPOMYHOM KOJI€ IEPBOPOIHOMN YaCTHUIIBI (TUSHKHM) IPOCTPAHCTBA, U NOHUMAHMS CYyTH
KBaHTOBAHUS MIEPBOPOJIHBIX YAaCTHUI] BCEJICHHOH B SIBIEHUU YHEPTHH U MIPOUCXOXKACHUS TAKOBOM, a TaKKe MHOTUX (PU3NYECKUX SIBICHUN KOTOPBIE MPOSBIISIOTCS B
IIPUPOJIE HE 3aBUCHMO OT TOTO 3HAEM JIK Mbl O HUX WJIM HE 3HAaeM, B YACTHOCTH O SIBJIEHUU U MPOMCXOXKIEHUN MACcChl BEILIECTBA B MIpolecce MpeoOpa3oBaHus
KMHETUYECKOM SHEPTUH BEIlleCTBA B MOTEHLUATbHYIO SHEPTHIO BEIIECTBA U MEXAHU3M 3TOTO SIBJICHUS KaK CIIEJCTBUE CXKATHS MaTepUU U MEXAaHU3M BKJIIOUEHUS
HOBBIX (PM3NYECKHUX B3aUMOACUCTBUI B IPUPO/IE, ONPEAEISIOMNX ITI00aTbHBIE TOTOKH SHEPTHH B PUPOJIE, O MPOUCXOXKACHUH CIIMpajiei, 0o BCE IBUKETCS 10
CIUPAJISAM, O IIUKJIE BCEICHHOW, 0 MEXaHU3Me HAKOIIJICHUS MOTEHI[MAIbHOM SHEPTrUH BEIIECTBA, O INI00aTbHOM MEXaHU3MeE MepeTeKaHHs] KHHETUUECKOM 3HepTrun
BEIIECTBA B MOTEHLIUAIBHYIO SHEPTHIO BEIIECTBA, U O MHOTUX JAPYrHX MOHATHIX. BCE 3TO HY)KHO MOHMMATh, B3aUMOCB3aTh, KOO AJISl TOTO YTO OBl M3BJIEUb SHEPTHUIO
3¢upoB 6€3 TBOPU3HAHUS HE OOOMTHUCH. A M3BJIEYb HOBYIO SHEPTHUIO 3TO TOJILKO MOJI JieJia, HYKHO Ha (yH/IaMEHTe HOBOM 3HEPTUU MpaBHIIbHO 0€30111M004YHO
BBICTPOUTH HOBBI MCTUHHBIN KAHOHMYECKUI MUPOBOM MOPSA0K M 00s13aTEIbHO BO3IJIABUTE €T0 U MPABUTh UM HE [0 CBOEMY XOTEHHIO MJIH JKEJIaHUIO a 110 BOJIe
Heba, 10 BOJIe KAHOHUYECKOM KBAaHTOBOM JIOTHKH YEJIOBEYECKOT0 MPOMBICIIA Ha ATOM IUIaHeTe 1o 00pa3y U Mo100MI0 KAaHOHWYECKOW KBAaHTOBOM JIOTUKH ITPOMBICIIA
['ociogHero Bo BeeneHHOM, Tora OyeT JOCTUTHYTA MOIHAs TApMOHUS ¢ IPUPOJION B TEXHOKPATHYECKOM OOILECTBE, U OOIIECTBO CMOXKET B 3THX YCIOBUSX JalibllIe
pa3BUBaTHCS B rApMOHUYHOM JYXOBHOM HarnpaBieHuu. Y Hukak nxnayve!



TexHuka, MeToAMKa U CIOCO0 3axBaTta OyIyLIero B HaAEKHBIE PYKH HOBOH MHPOBOM 3JIMTHI B JIMIIE HOBBIX X035€B 3HEepruu 3¢upoB TBopia Ha 3Toil 1aneTe
pacmycaHbl IO CTPATErHYECKOMY CIIEHAPUIO KAHOHUYECKOW HEOOTIONUTHKH 110 KAHOHUYECKOW KBAaHTOBOMU JIOTHKE, M MOYKHO CKa3aTh MPETOAHECEHBI BaM Ha
«cepebpstHoM OJroieuke ¢ Toiyooi KaéMOUYKO», TIOJIb3yHTECh Ha 3JI0POBhE!

Hudposas maTpuna 6eHepuHAP-COUATUIMA.
3auéTHBIN HEHTp I'YABUILIIA MOKHO PEaIn30BaTh B HOBOM HU(POBON MaTpuUIlle 3aMKHYTOT'0 KpyTa X03sIiICTBEHHO SKOHOMHUYECKO J1eATeIbHOCTH JIt0 1ei
MOJIB3YIOIUXCSI SHEPTUei 3pUPoB MPOCTPAHCTBA M BPEMEHU B CO3/IaHUU MAaTEPUAIBHBIX OJIar M UX MOTPeOICHUS 111 KOM(POPTHOTO MPOXKUBAHUS Ha 3TOH miaHeTe. B
cucTeMe-MaTpuile OyayT HaKaIJIMBaThCS COLUaIbHbIE OJ1ara ¢ poCTOM 3KOHOMUKH Ha 3Hepruu 3gpupoB. MaTtpuia 6yJaeT npeacTBaisTh CO00M KOMITbIOTEPHYIO
IPOrpaMMy B KOTOPOH Oy/eT OpraHr30BaHO 3a4ETHBIN IISHTP TYABHILIA, PACUETHBIN [IEHTP B3aUMOPACUETOB MEKIY JTIOABMH B IMPOIIECCE UX TPYIOBOU IEATEITHHOCTH
B XO35IIICTBEHHO AKOHOMHUYECKOU chepe MPou3BOJICTBA, CO3/IaHUs MAaTEPUATIbHBIX OJIar U BCAYECKUX YCIYT IPOU3BOIUMBIX JIFOIbMU.

MomneTu3aius 3Hepruu ¢ y4€TOM I'yABUIIA B MATPULIE JTOJDKHA TPOUCXOAUTH B aBTOMATHYECKOM PETIaMEHTUPOBAHHOM OHJIANH pekuMe. MOHETH3UpOBaThCs
JOJKHA Ta SHEPIHsi KoTopas Obljia MoTpayeHa Ha MPOU3BOJICTBO TOBAPOB, MAaTEpUAIbHBIX OJar ¢ yu€TOM 3aTpaThl JHEPTHH U BPEMEHH KaXKJI0T0 YeJIOBeKa Ha
MIPOU3BOJICTBO MaTepUAIILHBIX OJIar B CUCTEME C MOMEHTA MPOJIAKH TOBApa WM YCIYTH B CHCTEME.

B marpuiie OTKpbIBaTh JIMYHBINA CYET HA KAXKI0I0 YEIOBEKA, KaK TOJBKO YEJIOBEK POJUIICS CPa3y OTKPBIBATh CUET, IOCIE CMEPTH YEIOBEKA 3aKPhIBATH €TI0
cuér. Bonpoc HaciaenCcTeHHOCTH JICHET Ha CYETY B JAHHOM CJIy4ae HE CTOUT, TaK KaK Ha BHOBb POJIMBILETOCS YEJIOBEKA Ha €ro CYET JEHbI'M HAUUCIISIIOTCS B CUCTEME U
OH He OyZIeT HY)KJIaThCs B T€X JCHbraX KOTOPHIE [0 KAaKUM TO MPUYMHAM OCTAIUCh HAa CYETY YMEPIIETO POIUTEINS, a OyAeT BOIPOCOM HEMOTPAYCHHBIX JICHET, He
WCTIOJIb30BAHHBIX JICHET BJIACIbIIEM CUETa, IEHBIU CO CUETA EPEHOCUTH B CTATHIO COIIMATIBLHBIX OJIar Ha pa3BUTHE MEAMIIMHBI, 00pa30BaHMs, TPOMAJICKOTO
TPAHCIIOPTA U T J B JAHHOW TEPPUTOPUAIBHON €IMHHULIE, B JAHHOI ITpoMajie B KOTOPOU MPOKUBAI U TPYAUIICA yMEPIIUNA yenoBeK. JINUHbIN CYET B MaTpHUILIE TOJKEH
OBITh HETIPUKOCHOBCHEH, KQXK/IBIH YEJIOBEK MOXET HMETh TOJILKO OJIMH JIMYHBINA CUET TIEPCOHAIBHBIH, IEPEUNCIICHHE JCHET CO cYéTa Ha cuéT O6e3 mpoleHTHoe, Oe3
KOMHUCCHH U MPOYUX POCTOBIIMYECKUX BBIYUCICHUH KaKOH JIMOO O B MOJIb3Y TPEThUX JHil. HanoroobmosxeHue H0KHO OCYHIECTBIATHCS 110 KAHOHAM
oyxranrepun 3omotoro ceuenus (b3C). Hauucinenus noxonoB (ryIBUUIa) Ha TPYIOBYIO IEATEIBHOCTH JIFOJICH JODKHO OBITh coriacHO kaHOHY b3C B pazmepe
61,8767996% 0T cOo31aHHBIX UM MaTepUAIBbHBIX OJIar B CHCTEME XO03sIIICTBEHHO YKOHOMUYECKOH (B MaTpUIly JOJHKHA OBITh 3anokeHa cemuctynendaras b3C,
MPOEKIMsI Ha (PUHAHCOBO YKOHOMUYECKYIO CUCTEMY UCTUHHOTO KAaHOHUYECKOT0 KOHIIETITYaJIbHOTO MUPOBOTO MOPsi/IKa M0 00pa3y U M0100UI0 CUCTEMBI
KaHOHUYECKOU OyXTaJITepuu 30JI0TOTO CEUCHHUs CHHTE3a U paclpe/ieieHus MaTepuii BO BcelleHHO ). HoBble X03sieBa SHEPTrUuu B MaTpUIle AOJDKHBI OTY4YaTh T'YABHILT
B pa3mepe 0,192165827589%, BbuncasieMbIX C KaKJ0T0 YEJIOBEKa B KAUECTBE HAJIOTA, T € APYTMMHM CJIOBAMHU JIOAM OyIyT IJIATUTh HOBBIM X035€BaM KaHOHUYECKOIO
MHPOBOTO TIOPSJKA HE TaK YK€ U MHOTO 10 CPAaBHEHUIO C TEM CKOJIBKO TIATAT (PU3NYECKUE JIUIAa HBIHEIITHUM X0351€BaM JICHET, HOBBIE X0351€Ba MUPOBOTO TOPSAKA
OyAyT Ky/a CKpOMHee Opath I1aTy 3a KAHOHMUYECKUH MOPSJIOK B KOTOPOM OYJIeTe HaXOUTCS B CIEAYIOLIEH 3110Xe Pa3BUTHS YEIOBEUECKON IIUBUIIM3AIINH, HO 3TO
OyZeT orpoMHas CyMMa B X PACIOpsHKEHUU A7 KOM(POPTHOTO MPOKUBAHUS Ha 3TOM M1aHeTe, UM BIoJiHEe XBaTUT! UlIeHOB HOBOM 2ITUTHI X0351€B YHEPTUH OyIeT He
TaK MHOTO, MOPSIJIKA THICSYM HJIA IBYX THICSY JKPEIIOB — JIFOACH pa3HOCTOPOHHE PAa3BUTHIX MHTEIUIEKTYATbHBIX KOTOPHIC B MEPBHIX PANIaX U3ydaT U OCBOSIT
KaHOHUYECKHH pr3MaT U KAHOHUYECKYIO0 HEOOTOIUTHKY M Ha TIPAKTUKE U3BIEKYT SHEPTHI0 3()UPOB U MapauIeTbHO CO3aAyT KAHOHUYECKYIO MATPHUILy 3aMKHYTOTO
Kpyra X03sIICTBEHHO S5KOHOMHYECKOH AESITeTbHOCTHU JJIsl IO B KOTOPOM MOHETH3UPYT dHEPTHIO 3(DUPOB, U HE 3a0yAbTE B MATPUIIE IPONUCATH YETHIPEX THEBHYIO
TPYAOBYIO HEEIIO U IECTUYaCOBOM TPy 10BOH JIeHb! A BOOOIIE TO HUYETO HE JOJDKHO OBITh 3a0bITO U HE OyJeT 3a0bITO, 3psi 0€CIOKOIOCH.

B 30501011 Bek BoMa€Te, BOWAS B IIUGPOBYIO MATPUILY OYXTaITEPUH 30JI0TOTO CEYSHUS B KOTOPOU Oy/1eT MOHETHU3MPOBaHA YHEPTUS YPUPOB U CO3/1aH 3a4ETHHIN
[EHTp TYABUIUIA B KOTOPOM OYJET cO3/1aBaThCsl HOBasi IU(poBask BAIIOTa KBAHTMOHETHI 00€CIIeYeHHbIE SJHEepTUel A(UPOB U PHEPTUEH T0ei CO3MAI0NTIMI
MaTepuajbHble Oy1ara TpaTs Ha 3TO CBOE JIparolieHHOe BpeMsl He OoJjiee YeThIpEX JHEH B HeNento, He Ooiee HIeCTH YacoB B JIEHb, B Ipoliecce Tpya Jtoiel UM Oyer
HAYHCIATCS TYABHILI (10X01) B pazmepe 61,8767996% oT co31aHHBIX UMU MaT€pPUAIBHBIX OJIar B CUCTEME X03SHCTBEHHO SKOHOMUYECKOM 3aMKHYTOTO ITUKJIa JIJIs
BCeoO1Iero KOM(POPTHOTO MPOKMUBAHUS HA 3TOI MmiaHeTe. B Takom mopsiake Belel 1101 HakoHel MOoNaayT B TApMOHUYHYIO (PMHAHCOBO 3KOHOMHYECKYIO Cpeay B
KOTOPO# He OY/IET CTOSTh BOIPOCOB O Nepepacipe/iesieHMH MaTepUaIbHBIX PECYPCOB Ha IUIaHETE U caMo co00i peruTcst BOIPOC O MPOU3BOACTBE OPYXKHS U €T0
ynotpeOenHuu, 60pr0a yCTymUT rapMOHUH, 3110Xa O0PHOBI OTOMIET YCTYITUB MECTO ATI0XE TAPMOHHUH Y€JIOBEUYECKOTO Pa3BUTHS CHaYala B TEXHOKPATHIECKOM
00I1IeCTBE, TOTOM B TEXHOKPAaTHUECKO-TyXOBHOM OOIIECTBE, TOJBKO B 30JI0TOM BEKE TYXOBHOCTh OyJieT BocTpeOoBaHa Mo HacTosemMy. Kcratu, Tak Kak B 30J0TOM
BEKe, B [IEPHOJ] CTAHOBJICHHSI HOBOM 310XU B MaTpulle HE HYKHbI OaHKHM KaK HHCTPYMEHT B3aUMOPacu&TOB, a METaJIJI 30JI0TO YTPATUT CTaTyc 0AaHKOBCKOIO MeTaa (B



NopsiIKe CMEHBI IIEHHOCTEH ), TO U ynuna bankoBas OyzneT neperMeHoBaHa Ha yIUIy 30JI0TOTO CEYSHHs, @ BPEMEHHOM Mepruo/ IepeMMEHOBaHU S Oy/IeT HaXOUThCS B
paMKax JBeHaIIaTHIeTHETO Masoro mukia ¢ 2024 o 2036 roasl (BIUCAHHOTO B OOJBIION ITUKI). DTO O3HAYAET YTO B MEPEXOIHON Nepruoa OyayT JBE IKOHOMUKH. B
3TOT NMEPHO LUKIa OyAeT 03HAMEHOBAH KapAMHAJIBHBIMUA U3MEHEHUSIMH BO BIACTHBIX CTPYKTYpAax, HAIPUMEpP HBIHEIIHAS CTPYKTYpPa BIACTH HAPOIHBIX JEMyTaTOB
KOMMEPYECKO-TIOJIMTUYECKOr0 XapakTepa KaHeT B JIETY, IPE3UICHTCKasl CTPYKTypa KOMMEPYECKO-TIOJINTUYECKOr0 XapakTepa U BOBCE CTAHET HE HYXKHA, YIAJIET KaK
NepXOTh C rosioBbl. Ha nepBoe MecTo JOKHBI BEIMTH I'POMaJICKHE BIACTHBIE XO35HCTBEHHO-TTOJIMTUYECKUE CTPYKTYPbl 00pa30BbIBAOIIMECS HA MECTaX U
JENETUPYIOMIUX CBOIO BJIACTH 110 BEPTHUKAIN CHU3Y BBEPX, IPYTUMH CIIOBAMHU U30paHHBIE BO BJIACTH OyIyT JOCTONHBIMHU U3 JOCTOWHEHIINX, TIPOXOIUMIIBI HE OYAYyT
JOIYLIEHBI 110 PUHLIUITY «HEPABEHCTBA JIFOJEH Nepe J0AbMUY» [0 UX MOPAIbHBIM U MHTEJUIEKTYalbHbIM KauecTBaM, JIMOEepaIu3M OTKHUBET CBOW CPOK 110 IPUUUHE
HECTIPaBEIJIMBOTO PACIPEACTICHHSI CO3/IAI0INXCSl MAaTEPUAIbHBIX OJlar B 0OIECTBE KAUTAIMCTHYECKOM KOTOPBIM OH ITPONOBEIYET.

C MoMeHTa BbIX0/1a 3TOM HH(pOpMaLUU B CBET, MOCIIE OMyOIMKOBAaHUS /ISl OCBOEHUS BBICOKOMHTEIUIEKTYaIbHBIMI PA3HOCTOPOHHE PAa3BUTHIMU JINYHOCTSIMU
nomeENn OTCUET BpeMEHH Uil OyAyIIel IUThI 00IECTBa B JeJie MOCTPOSHUS HOBOTO KAHOHUYECKOI0 MUPOBOTO MOPSAIKA Ha 3TOH mianere. byaymue xo3seBa sHepruu
MMEIOT OTPaHUYEHHOE BpeMsl 11l BBIOOpa CBOET0 KU3HEHHOT'O ITyTH OINPEENISIOIIEro 3TO MOJ0KEHHE B 00IIeCTBE, MO0 HE Macchl JIF0el OyAyT co3/1aBaTh HOBYIO
peaIbHOCTh, @ TOJIBKO N30paHHBIE, KOTOPBIE CMOTYT CaMH M30paTh CBOM IyTh KPELOB B 3TON HEIETKOM, MHTEPECHOH YBIIEKATEIbHON HHTEIUIEKTYAIbHOM Urpe
TeIcAYeneTus. B 3Toil urpe kTo He ycneert, TOT ono3aaet! (He Bce npuoOpeTyT BBICOKUH cTaTyc B 3Toi urpe) Urpa xxaét cBoux urpokos! Urpoku Bcex cTpan
oOobenuHsiiTecs. Kak BuUIuTe, KaHOHNYECKass HEOOTOIMTHKA BBISBIISIET, IPOSIBIIIET TOT ITYTh IO KOTOPOMY MONAET AajbHEUIIee pa3BUTHE OOIIECTBEHHOTO CTPOS,
peub UIET HE O «TalfHOM 3aroBOpe» a O MPEICKa3yeMOM Pa3BUTHUU COOBITHH TECHO CBSI3aHHBIMM C KAHOHMYECKHM TBOpU3HaHHEM TBOpLIa BCEIEHHON U
3alporpaMMHPOBAHHOM B IIPOTPaMMeE Pa3BUTHUS BCEIICHHOM, U 3TOT IyTh JIUIIH BOIPOC BPEMEHH, U BCE HAJIO AeTaTh BOBpEMs, KOO BpeMst He KIET, a 3HAHUS
CITyILLIEHBI C TOPBI BaM yxXe Jall s, 100 IpaBo JaBaTh KAHOHUYECKOE TBOpU3HAaHME TBOpIa BCcesleHHON 00s13bIBaeT MeHs pacnopsautcs Ero sHeprueit Tak kak
MpeAnucaHo BoJiel Heba, BoJieH 3amporpaMMUPOBAHHON TBOpU3HAHKEM TBOpIIa BCEJICHHOW 110 KAHOHUYECKOM KBAaHTOBOM JIOTUKE MpoMbIcia ['ocmoaHero, 1 HUKaKk
nHayue!

BrIcOKOMHTEIEKTyaIbHBIM Pa3HOCTOPOHHE PAa3BUTHIM JIMYHOCTSIM HAZ0 paboTaTh Urpasi, urpaTh paboTas B 3TOM CI0XKHOM HEIIPOCTOM JIeJie BXOJa B HOBYIO
3MOXY, Hallle AeJo npaBoe nodeaa Oyaer 3a Hamu! Y HUKTO BaM 3a Bally paOoTy MJIaTuTh He OyzaeT, 0o 3Ta paboTa colnpsbkeHa ¢ IpuoOpPEeTEeHNEM BaMHU B 3TOM Urpe
BBICOKOT'O CTaTyCca HOBOM 3JIMTHI X035€B JHEPIMM HA 3TOM 1u1aHere. Kak BUauTe, 3Ta KHUra pacCYuTaHa Ha KPYr BBICOKOMHTEIUIEKTYaJIbHbBIX BCECTOPOHHE PA3BUTHIX
JIMYHOCTEM, a TAKOBBIX K COXKAJIEHUIO HE TaK U MHOTO!

[lepemeHbl MPOU30MIYT 0OCTOATENIHCTBAMU HENPEOAOIMMON CHIIBI AEUCTBUS TFI0O03HATENBHBIX JIIO/IEN HApaBJIE€HHOTO HAa NOCTHKEHHE HHOpMaLUU U e€
IIPUMEHEHHUN.

Hrpoxkam, urpaommx cBoI0 pojb B 3TOH JKM3HH
OOmbsBieHne Urpbl, OTKpbITHE HE3PUMOTO HEBUAUMOTO (PpOHTA UTPHI ¢ X03sieBaMu AeHer ¢ 21 utonsd 2021 rona B 3 yaca 32 MuHyTHI 8 ceKyH[ 1o I puHBHUY.
Benukas OredyecTBeHHas Urpa HEOOMOJUTUKOB (KAHOHUYECKUX ) € X035€BAMU JIEHET UMEET CMBICII U CYTb.

Jlo cux mop xo3sieBa A€HEr BEJIM CBOIO HE3pUMYIO HEBUIMMYIO UTPY HA CBOEM UIPOBOM I10JI€, HA3bIBAEMOM UMM MUPOBasi PMHAHCOBAs CUCTEMA, B MaTpHIIE
MHUPOBOM OaHKOBCKOW CUCTEMBI B3aUMOPACYETOB ¢ POCTOM (PMHAHCOBOM MPUOBUIM B HHTEPECAX XO035€B ACHET, B UHTEPECAX CYNEPKOPIIOpaluii KOTOPBIE YK€ OTKPBHITO
CTaBAT 1IeJIM HE B UHTEpecax BCeoOIIero pa3BUTHs ATON LIMBUIM3AIINH, & B CBOUX Y3KO MEPKaHTUJILHBIX HHTEPECaX MUPOBOM BEPXYIIKU yJepKaTh CBOIO BIACTh HAJ
MHUpPOM. Y3Ke HalucaHa U onmyoJiMKoBaHa nHGopMalus riamarasMu xo3sieB neHer Kiaycom llIsabom u Treppu Manepe B kaure «COVID-19: The Great Reset». B
MIPUHIUIIE OHU BEAYT aJIeKBATHYIO UTPY B 3TUX CIOXKUBILIMXCS YCIIOBHSIX, HO HE YUUTHIBAIOT X0J1a BPEMEHHU, BCE CO BPEMEHEM MEHSIETCS U BCe COOBITUS HIYT O XOAY
JBUKEHHSI BPEMEHH, a BpEMSI IIOJXOJUT HOBOE C HOBBIMHU YCJIOBHSIMH MOX0/1a PEILIEHUS] HACYIIHBIX MPOOJIEM U BOIIPOCOB KaCAIOMIMXCS BBDKUBAHUS U Pa3BUTHUS ATON
LUBWIN3ALUH Ha 3TOH rutaneTe. LMK BpeMeHu OTKpBITHS HOBOU 3HEpruu 3¢hupoB TBopiia BceneHHOM BOMIET B CBOM LMKI KOTOpbIN HauHETCs ¢ 2024 roaa u no
IJIaHy JOJDKEH 3aBepmntes 2036 roga, Masiblid ABEHAAUATUIIETHUM UK B CPEIHE MPOJIOHKUTENIBHOM IMKIIE BOCBMHUIECATHIIETHEM 3alledyaTaH, TAKKe KaK 3areyaTal
CpeaHe MPOIOJKUTEIbHBIN LUK B OOJIbIIEM 110 BpEMEHH LIUKJIE pa3BUTHs COOBITUH. S BCEro JIMIIb TOTOBIIO Bac K TOMY, YTO Obl BbI IPUHUMAJIH BEPHbIE PELICHUS,
He JIeJIaliy OIKO0K, N00 OMUOKH BaM JOPOro OyayT 00XOAUTHCS.

Hosgas sneprus a¢pupos TBopiia BceneHHOM TpeOyeT COBEPIICHHO HOBOTO MOJIX0Aa K 00OpaIlleHHIO ¢ Hel, OHA MMEeT CBOW YHUKAJIBHBIN CTaTyC, U JIIOIH
00s13aHbl, I0JKHBI 3TOT CTaTyC MPUHATH KaK MOJI0KEHO M0 YeJIOBEUYECKH, U CAMHM B MPOIiecce MPUHATHS IPHOOPECTH COOTBETCTBYIONIUH cTaTtyc. Bee moan B HOBOM



MaTpuiie OyJayT UMETh CTaTyC MO3BOJISIOIIMI UM B HOBOIl MaTpHUIle BeICHHUS B3aMMOPACUYETOB B CBOCH X035 ICTBEHHO SKOHOMHUYECKON JAEATEIbHOCTH TOTy4aTh
J0XOIbl B CHCTEME y4u€Ta I'yABHIUIa B HOBOM 3au€THOM 1eHTpe. Llurata: «HeGomonmuTiku npuayMany cnocod u3MepeHus ryJBuijIa BpEMEHEM JKU3HU JII0ZIeH B
YYETHBIX SAMHUIIAX KPUMTOBATIOTHL: «IIU(PPOBBIX MOHET» (cM. JleBsiToB A. [Ipeaxoneunsie qau rHeBa. M. 2020).

Tak BOT, 3aueTHBIN OaHK HOBOTO KaruTajaa SKOHOMUKHU 3HAHUN —TyIBUIIIA — C O€3yCIIOBHBIM IIOBEJICHUEM (MMIIEpAaTHBOM) Bo3BpaleHus «Csaroii Pycu» Ha kpyru
CBO# JOJKEH ObITh Ha TeppuTopuun Poccum.

BrnionHe o4eBUIHO, YTO HBIHEUIHHUE «XO035€Ba JIEHET» U MPETEHIEHTHI Ha POJIb «X035I€B AJITOPUTMOB)» C HOBOH poiibto Poccun, Kak «X035HKH I'yABHILIAY
uHGOPMAIIMOHHOT0 00IIeCTBa J0OPOBOIBHO He cornacsates» [loapobuee Ha https://devyatov.su/articles/251-nebopolitika/89193-s-vozvrashheniem-na-krugi-svoja

K BbllIe IpUBEACHOM LIUTATE €CTh MAJIEHbKAs MONpaBKa: «Ha Teppuropun CssiToil Pycu», (a Bc€ ocTanpHOE NpaBUIIbHBIN OAX0 HEOOIIOIUTUKY UMEIOT, a KOria
YUTYT el U CTaTyC HOBOW 3Hepruu 3¢pupo TBOpIAa BCEIEHHON IPU U3MEPEHUH U YUETe TYABUIIA B YUETHBIX €IUHHUILIAX KPUITOBAIIOTHI: «IIU(POBBIX MOHET -
KBaHTMOHET, TOTIa OHM MOT'YT Ha3BaTh ce0s1 HeOomomuTuKaMu (KaHOHUYeCKUMH)), 100 CBsiTast Pych HCTOpHUYECKH 3aHUMAET TEPPUTOPHUIO COBpeMeHHOM Poccun,
VYkpaunsl, benopycu. HeOononutuku (kaHoHMYeCKHe) 00s13aHbl 3HATh UCTOKU SHEPIrUu 3pupoB TBOpIA BCENEHHON, a 3HAUUT JIOJKHBI 3HaTh KAHOHUYECKUN (uU3Mar,
Y COEIMHUTD €0 C KJIIACCHUECKUM (PU3MATOM, JOJDKHBI HAPABUTh YCUIIHS HA MPAKTUYECKUE MCCIEIOBAHUS U3BICUCHHS SYHEPTUU Y(PUPOB U MapajIeIbHO TOCTaBUTh
MaTpHIly B KOTOPOM IMPONMCATh MOHETH3ALMIO STOM 3HEPIUH B CUCTEME YUETa I'yABHILIA B HOBOM 3au€THOM LieHTpe. CrieHapuii Oyaymux coObITUI nponucaH
IPOTrpaMMOiil pa3BUTHS, U 3Ta IIPOTrpaMMa y>Ke JOCTYITHA K MOHMMAaHUIO HEOOOIMTHKAaMH (KaHOHMYECKMMH) BIaICIONINX 3HaHHEM TBOpIIa BCeICHH O, MO0 3HAHUS
YK€ OTKPBITHI BaM Ul CTAHOBJIEHUSI HOBOM 3JIUTHI — X0351€B 3HEpruu 3gupoB TBopIa BceneHHOM. 1 kHHra y)xe K ’ToMy BpeMEHH HallucaHa AJis U3y4eHUs U
MOHMMAaHMs KaK U 3a4eM HeoOxoauma HoBast sHeprust 3¢pupoB TBopia BCeeHHOH JIIsl CTAaHOBJICHUSI HOBOM Snoxu 3HaHus TBopua, n6o Toiapko Bepa B bora He B
COCTOSIHUH Y/I€P’KaTh U XPaHUTh OJIaroZeHCTBUE 3TON LIMBUIN3ALMM HA JAaHHOM 3Tale pa3BUTHs, HY’KHO JIOMOJIHUTEIBHO UMETh 3HaHUE JUIsS BXOJIa B HOBYIO 3I10XY,
n00 cTapas 31oxa y)Ke HCUepIbIBaeT ce0s1 M HaXOAUTCS Ha KParo HOBBIX BPEMEH, M HY’)KHO UATH B HOT'Y CO BPEMEHEM U COOBITHSIMH BO BPEMEHH, BpeMs He KAET!

A, Cepreit Kanropckuit, npuo6peTiunii craTyc pacnopsiautenis s3Hepruii 3¢upoB TBopiua BcelleHHON Ha 3TOM 1m1aHeTe 3eMiis, B CBSI3U C TEM YTO SIBUJ BaM,
JOASIM Ha TOM TUTaHETEe HOBOE 3HAHME: KAaHOHUYECKUH ¢u3mar TBOpIa BCEIEHHOW M OTKPBIBIIMK BaM UCTOKH 3(UPOB U UX CTPYKTYPY, a TAKKE PACKPBUI IPe] BaMU
r7100aJIbHBINA IIUKII BCEJIEHHOW U €r0 YCIOBHYIO ITPOJOKUTENIBHOCTD, B KOEH 11100a1bHOM CHIIOBOM CTPYKTYpE BCEJIIEHHON PaCIMCAHO BaM BO BCEX IIBETaxX pajayry, B
cepuyecKux mpezenax KoTopble sIBIJI BaM, a TaK KakK JaHO MPAaBO PACKPBITH 3TO MPEJ] BaMH, 3HAUUT U IOBUHHOCTDH B 00s13aTENILCTBE COOIIOICHUN BCEX MPaBUIT
M0JIb30BaHUS TAKOBOM 3HEPrHel COOIIOCTH HEOOXOMMO, U B 3TOM MOsI 00sI3aHHOCTb IIPEJ] BAMHU B BUJI€ COOTBETCTBYIOLIETO CTaTyca JaHa MHE He JI0AbMHU, HO
IIPOMBICJIOM BIIQJICHUS] KAHOHUYECKUM (PU3UKO-MaTeMaTHUECKUM 3HaHHEeM TBoplia BCEJIIEHHOM /1aHa.

Pacnopsinurens suepruu 3¢pupoB TBopia BecesleHHON Ha I1aHeTe 3emiis 00bSBISET OTKPHITHE HEBUIUMOIO HE3PUMOTo (PpOHTA UTPHI € X035i€BaMu JieHer ¢ 21
utons 2021 rona B 3 yaca 32 MunyThl 8 cekyH1 o ['punBuuy. C 3TUX MOp X03s51€Ba IEHET HE €JUHCTBEHHbIE MOHOIIOJIbHBIE UTPOKM Ha UTPOBOM I0JIE, X0351€Ba
DHEPIUU SBATCS KaK UTPOKU UTPAIOLIME C XO351€BaMH JICHET HAa PABHBIX, B CBOIO HE3PUMYIO U HEBUIUMYIO UIPYy. M KTO BBIMTpAET cynep Urpy ThICAYEIIETUS
MIPEANMCAHO MPOTPAMMOM Pa3BUTHsI LIMBUIM3ALMKA HA 3TOM IUIAHETE, Y>KE MPEAINCAaHbl KOHEYHBIE BPEMEHA X035€B JICHET M Ha4aJIo BPEMEH X035€B DJHEPTUH, U OT
3TOrO HE N30eKaTh U HE YKIOHUTCS U HE OTCPOUMTH, MO0 BCE BIMCAHO BO BPEMEHHBIX IIMKIIAX «cBbliIe». KHura «Kanonnueckoe (pu3nKo-MaTeMaTHUECKOE 3HaHUE
TBoOpIa BCENEHHOW YK€ NMPENOCTABICHA BaM U1 OCMBICICHHS M HAXO0KJICHHSI IOCTOMHBIX UTPOKOB B UI'PE C X031€BaMH JICHET 3a LIAPCTBO YEJIOBEYECKOE HA ATOU
IUIaHeTe 3eMJIsl, M OTCUET BpeMEeHM Hadasl uATH ¢ 21 utons 2021 roga, Kak nepesioMHbI HEBUIUMBIA HE3PUMBIA MOMEHT OT KOHIIA CTAPBIX BPEMEH K Haualy HOBBIX
BpEMEH, a caM UK onpenesiéH B mpeaenax ¢ 2024 roga no 2036 roaa, BOT BaM, HOBBIM X0351I€BaM YHEPTHU JaHO BPEMs JIJI1 CBOETO CTAHOBJIEHUS M HA4YaJ1a
LIapCTBOBAHUS HA 3TOM IUIaHETE 3eMilsl. DTO KAacaeTCsl BCEX UTPOKOB, UTPAIOIINX CBOIO POJIb B ATOM JKU3HH, ...HACTOSIAs XKU3Hb — UIPA...
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