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AHHOTaNUA
KaHnoHnueckast HyMepoJIorus — pe3yabTaT TEOPETUUECKOM paboThl KOTOPYIO 51 pa3padaThiBaj MHOTO JIET, C TE€X MOP KaK MHE MPUCHUIICA YIUBUTEIbHBIN COH B KOTOPOM
MHE U TPYIIE «CTYACHTOBY, BCETO OKOJIO JBAIIATH YEJIOBEK, YATAIN HHTEPECHEHIIYIO JICKIUIO, TAKUX JICKIIMA HE YUTAU HU B OJJHOM M3 CaMbIX MPECTHKHBIX
YHHUBEPCUTETOB MUPA, Ha 3TOM M1aHere. Tema nekuun obu1a «Kak 0:KMBUTh 4eI0BeKay, YUTaJ CE0BIAChIH podeccop ¢ akkypaTHOH 60pooi, et mectuaecsatu. OH
pacckasbiBal MHOTO HH(POPMALIMH, IEMOHCTPUPOBAIT KaKO# TO mosryckadanp, mo AJIrMHe HIKE COTHEYHOTO cIuieTeHus. bbuia o3BydeHa yactora 86 repii, a Takxe
03BYYEHbI XUMHUECKHE 31eMEeHThI pyouanii u ne3uit. C Tex nmop MHoro et npouuto. CHa4ana gyMad, 4To TeMa JIEKLIUU UMeNa IPSIMOM CMBICI, HO CO BPEMEHEM IOHSLII,
TeMa B IIEPEHOCHOM CMBICIIEC HaxoaAuTcs. Teneps s BaM npeacTaBui paboTy B Bue KHUTH KaHOHMYECKass HyMEepOJIOoTusl.
B ocHOBe He€ BBIUMCIICHHUS, PELICHUE 3a/1a4d ¢ MHOTMMHU U3BECTHBIMMU:
1 3akoH kpaTHOCTEH
2 30J10TO€ CEYCHHE EANHUIIbI
3 ymcio nu
4 mpUHLUI 1yadbHOCTH
B pesynbrare BRIYHMCICHUN HAWJCHO PEIIeHUE YCIOBHSI MAarHUTOIMHAMUKH — KAHOHMYECKAsi KBAHTOBAsI MEXaHHKA, MOJTYYEeH BbIXO]l HA KAHOHUYECKYIO KBAHTOBYIO
JIOTHKY, JalbHENIIINE CUNCIICHUS IPUBOJAT K YAUBUTEIIBHBIM PE3yJbTaTaM, U B pe3yJIbTaTe, HAKOHEIl BCE 3TO MMOJAUTOXKEHO U B 3HAMEHATEe NOIyYHIIach
KaHOHHYecKast Hymeposorus. Cpasy 3amedy — TeMa O4eHb TPYIHO MOAIAETCsl TOHUMAHHUIO, HO TIOHSB €€, Cpa3y BKIIIOYACTCsl KAHOHWYECKass KBAHTOBAs JIOTHKA, U TOT/Ia
BCE MIET KaK 110 MACILy, «KapTUHA MacCIOM».
DTy KHUTY lypaky HEe MOWMYT, IUOKO yMHBIE OYAyT OOSIThCS, M JIMIIb MaJICHbKAasl MPOCIIOIKA JIF0JICH CMOTYT IOHSTH U BOCIIONB30BAThCS 3HAHU IMU M3JI0)KEHHBIMU B
kHure KanoHudeckast HyMepoJIorus AJisi JOCTUKEHUS LEeIH.
Ectb xnura JleckoBa Jleonna BacunbeBuua, 1okTopa (pu3NKO-MaTeMaTHUECKUX Hayk, «HeusBecTHas BceleHHas»
http://www.airclima.ru/books/Leskov_Neizvestnaja_vselennaja.pdf , ananusupys ¢yH1aMeHTanbHbIE CBOWCTBA BCEICHHOM, HCCIIEI0BaHNE BaKyyMa CTaBUTCA KaK
Ba)XHOE pEIIEHHE, U 3TOT BOIPOC O HaYase PeuIeHus MpoOIeMbl BaKyyMa MPHOOPEN B KAHOHUYECKOW HyMEPOJIOTHH KOHKPETHBIE ITapaMeTpPhl pEIIeHUs, peIICHHE
3aJ]Jaud C MHOTUMH W3BECTHBIMH, BBIIIENEPEUUCICHHBIMU YEThIPhMS KAHOHAMHU — «UETHIPEX KIII0UeH K HOBOMY 3HAHMIO» B HEJIMHEHHOMN cCHCTEME.

«Mapagurma gorm B Hayke NPYBOAMWT K SHTPOMUM LMBUNN3aLMK, a AereHepaTMBHasA nonemMuka
COBPEMEHHbIX MONIMTMKOB NONAPU3YeT 3MeKTopaT, paspyLuas obLecTBeHHble hopmanumy.
KoHcTaHTH Cnacckuii
IIpenucnosue
Kanonuueckast Hymeposorus Becbma crietuduyeckuil npeameT. MeToJ1 CUucaeHus He U3Y4eH JOCKOHAIbHO, 3TO TOJIBKO MOJI0KEHO HAa4ajao CYMCIECHUHN B 3TOM MEPBOM
n3aHuu. EcTe 4T0 M3y4yaTh ¥ MO3HABATh C IIOMOILBIO TAKOIO MeTo1a cuncieHus. Hagerocs, HailnyTcs Te, KTO CMOTYT OCUJIUTD JaHHBIA IPEIMET, pa3BUTh €T0 U
HanucaTb MHOT'O MaTepUaIoB MO 3TOM TeMe, paCIIMPUTh 3HAHUS, N0JIb3YICh KAHOHUYECKOW KBAaHTOBOM JIOTHKOM, IONOJHUTH HOBBIMH UCCJIEI0BAHUSIMU B 3TOM
00J1acTH HOBOM TOYHOI cuCTeMHOM Hayku. Baia paGora OyneT Bo3Harpax/jeHa, Korja OCUJINTe KAHOHUYECKYI0 HyMEpOJIOTrHIo, TOT/1a MOWMETE KaKoe BO3HArpaXkIeHUE
XJIET Bac, €CIIM Bbl BOCIOJIb3YETECh HOBBIMU 3HAHUSIMH B ITOJTHON Mepe, UCIOIb3ysl UX Ha NMpakTuke. Bac Oyaer MHOTO, 1 yeM Oouibliie, TEM JIydllle ¥ KaueCTBEHHEE BbI
CMOXETe OPraHN30BaTh CUCTEMY OOIIECTBEHHOTO TOPSIIKA U CBOIO XKH3Hb 3/1€Ch, HA 3TOM IUIaHETe.
Ot aBTOpa
Kanonuueckasn nymeponozus sno mouHaa CUCMEeMHAA HAYKA 0 nPUpooe u 0 Memooax u mexHoa02uax eé Mooeauposanus 6 uensax NOCmpoeHus C6emuo2o
Oyoyuieco 0na n110deit Ha IO naaneme, OCHO8AHA HA KAHOHUYECKOU K6AHN 060U MEXAHUKEe U KAHOHUYECKOU K8AHN 060l 1o2uKe. TECHO CBSI3aHHAs C 3HAHUAMU
(bu3uKK, MaTeMaTUKH, SJKOHOMUKH, GUII0CO(UH, TOTUKH, U OYEHb BAXKHO YTO KAHOHHYECKasi HyMEPOJIOTUSI TECHO MEperieTaeTcs ¢ TeXHUUeCKuMHU KaTpeHamu CyTb
ObITHS, paciipoBbIBaeT TexHUueckre karpeHsl Cytu 0biTus (CyTh OBITHSA, TIPOU3BEICHUE OYEHD JIPEBHEE, COCTABIIEHO U3 IYXOBHBIX U TEXHUYECKUX KaTPEHOB, a




TaKXe CMEIIaHHBIX KaTPEHOB, IJI€ MEPEIUIETAIOTCS TEXHUYECKOE CO/Iep)KaHUe U JYXOBHOE COIePIKaHuE), M MPUOIMIKAeT K MOHUMAHHIO TyXOBHOCTH, OO TyXOBHBIE
karpeHbl CyTu OBITHS €CTh BepIIMHA IIeTH KU3HU JII0fiel Ha 9Toi TuiaHete. [1o cyTH 3To HOBbIE 3HAHUS O CUCTEME YCTPOMCTBA BCEICHHON U MpaBHiIaX (3aKOHAX)
POXIEHUS, pa3BUTHs, CTAPEHUS, U BXOJIa B LIUKJI IPUPOTHON CUCTEMBI BeesleHHON. KaHoHMUecKkass HyMepoJorus NPU3HAET JOCTHKEHUsI (PU3KUKH, HE 3aBUCHMO OT TOTO,
MPU3HAIOT JIM (U3UKU HAYKY KAaHOHHUYECKYIO0 HyMeposioruto. KanoHnyeckre HyMepoJIord IpUMEHsIs 3Ty HayKy, CMOTYT JOCTHYB OOJIBIIOTO yCIeXa U CTaHyT HOBOH
JINTON YCTAHOBUB «HOBBIN MOPSIOK» TAPMOHUYHBIN C IPUPOION €CIIM HAYHYT MCII0JIb30BaTh Ul CO3UIaHMs BCE IIECTh (PU3MUECKUX CHJI B3aUMOJAEHCTBHSL, PACIIUPAT
BO3MO>XHOCTH KOTOPBIE OTKPBITHI UETBIPbMS CUJIAMU OTPaHUUYMBAIOIIMMU BO3MOKHOCTH Pa3BUTHS.

KaHnoHHMYeCcKy0 HyMepoJIOTHIo OYAyT JONUCHIBATh T€, KTO pa30epyTcsl U NOUMYT, CMOTYT OCMBICIUTbh HH(OPMALIMIO ITOJAHHYIO B 3TOH NEepBO KHHUIE, JONUCHIBATh
Oyzet uTo, 10O TeMa MOAHATAs 37€Ch MaJlo BBISIBIIEHA U MAJIO M3Y4YE€HAa, MOKHO CYHCIUTHh TAKUM METOJIOM MHOTOE, TAKUM 00pa3oM, T€ KTO CMOTYT CUHCISATh TAKUM
METOAOM U OYIyT IONMUCHIBATH KHUTY, HOO €CTh 4TO 10paboTaTh B 3TOM HAIPABJICHUU Pa3BUTHUS 00JIACTU 3HAHUH, TAKXKe ITH JIFOAU IPUMEHSISI HA IPAKTUKE CBOU
HOBBIE 3HAHUS CMOTYT BIIOCIICACTBUU MPUOOPECTH CTATYC HOBOW AIIUTHI OOIECTBA, U3MEHHB X0J1 COOBITHI B ICTUHHOM HarpaBlIeHUH, U3MEHUTH OOIIECTBEHHBIH
CTpO#1, BBIBECTH HAa HOBBI YPOBEHb Pa3BUTHS LIMBUIN3ALIUIO.

CoBpemeHHas (pU3MKa U MaTEMAaTHKa HE MOTYT OTKPBITh TaiiHy BCEJICHHOH anpuopu. KanoHnueckass HyMepoJIorus Kak HayKa COCTOSIaCh, OTKPBIB BaM, JTIOISAM TailiHy
BCEJICHHOH B Mpezesax pacKpbITHs CTPYKTYPbI IPOCTPAHCTBA U €AMHOM LIEIOCTHOM CUIIOBOM CTPYKTYpPbI BCEJICHHOMN COCTOSIIEH U3 MEeCTH (PU3NYECKUX CUJT
B3aUMOJICHCTBHS, @ B MIOCICICTBUU CTAPEHHS CHCTEMBI (CKaTHE), CHHTE3a JONOJTHUTEIBHBIX TPEX (PU3NUESCKUX CHJI B3aUMOJICHCTBHSI BBOJSIINX CHCTEMY B LUK (HE
3aBHCHUMO OT MHCHHsI (PU3NKOB M MaTeMaTUKOB). KaHOHMYECKUX HyMEpOJIOroB He IOJKHO CMYIIATh TOT (akT, YTo OUIMAIbHASL HAyKa HE IPU3HACT KAHOHHYECKYIO
HYMEPOJIOTHIO B Ka4eCTBE HAYKH, IOCTATOYHBIM (PAKTOPOM OyIIET SABISATHCS TO, YTO KAHOHMYECKUE HYyMEPOJIOTH OYyT CAMOCTOSITENIHO BECTH OPTaHNU3allMOHHBIC
paloThI 110 pa3BUTHIO 3TOW HOBOM HaykH. KcTaTH, KaHOHHYECKass HyMEpOJIOTHs SBJISIETCS HOBOM COBPEMEHHOM HEHPOIMHIBUCTUYECKOM MTPOrpaMMoOii pa3BUTHS
[IUBUJIN3AIUH, BIIOCJICICTBUN YCIIEITHO AOMOJHUT cTapbie npeBaue HIIII, HanmncanHbie B BUJE CBATHIX MUCAHUN, U cTapyro apeHIor0 HIIIT ka66any. 1 BooOIe B 0/1HO
LIEJIOCTHOE 3HaHUe OyJeT 00beIMHEeHHE I30TEPUKH, PEITUTUH, HAYKH, HO 3TO B OY/YIIeM 30JI0TOM BeKe MPou30iaET. JIroau AomKHBI IpONUTH N30paHHbIN IyTh, 3TOT
IyTh U30paliv, «ChEB OJIOUKO [TO3HAHUSY.

KaHnoHnyeckre HyMepoJIoTy OCeAIal0T MarHUTocaa0ble 1 MArHUTOCUIIbHBIE B3aUMOACHCTBUS, OyIyT HCII0JIb30BaTh BECh MOJIHBII HAOODP U3 MIECTH CHJI TS
CO3HUAaTeIbHON PabOTHI, U3BJIEKYT FHEPTHIO APUPA-IPOCTPAHCTBA U YPUPa-BPEMEHH U CMOTYT €0 PACHOPSAUTHCS TaK, YTO ObI HUKTO U3 JIIOJIEH HE MMeI MpaBa
MCMOJIb30BaTh €€ B KAUECTBE Pa3pyIIAIONIEH CUIIbI, TOJBKO UCKIIOUUTENBHO JUI CO3UIAHMS, IS CO3JaHus Oyiara B o0IIecTBEeHHOM HOBOM nopsiake. [Iponucas craryc
SHEPruM 3PUPOB, MPOMUIIYT NOPAJOK B 3KOHOMUUECKOHN AESITETbHOCTH, IEPENPOLILIOT IKOHOMUKY MPOTrpaMMoOi «OyXraJITepusi 30JI0TOr0 CEUEeHUsI» KoTopas OyneT
TapMOHMYHOM K MPUPOJIE, CKOIIMPOBAB 30JI0TOM 3aKOH CUHTE3a MaTEPUH B IPUPOJAE Ha DKOHOMUKY M MpaBUjla SKOHOMHUYECKOH €ATEIbHOCTH, BBEAYT DHEPrOJEHBIH
KBaHTMOHETBI KOTOpbIE OYJyT UMETh CTATyC TECHO CBSI3aHHU CO CTATyCOM 3HEPIUU 3(UPOB U ATOT CTATyC HUKTO HE BIpaBe OyneT HapymuTh. Takum o6pa3oM B
HKOHOMHKE OyJeT HaBEAEH «30JI0TOM MOPSIOK» (METANI 30J0TO K «30JI0TOMY MOPAIKY» HE UMEET HUKAKOTO OTHOLIEHHUs, HA00OPOT 30JI0TO YTPATHUT CTaTyC
«0aHKOBCKOI'O MeTaJliay, 1a U OAaHKOBCKas CUCTEMa KaK TakoBas KaHeT B JieTy). KaHoHn4yeckue HyMepoioru — 3To OyayT JII0AU ¢ BCECTOPOHHUM MHUPOBO33PEHUEM,
JIOJKHBI XOPOIIIO 3HaTh OCHOBBI KAHOHUYECKOM HyMEpOJIOTUHY - KAHOHMYECKYIO KBAHTOBYIO MEXaHUKY, KAHOHUYECKYIO KBAaHTOBYIO JIOTHUKY, U (PU3UKY, MATEMATHKY,
ANEKTPOTEXHUKY, FIEKTPOHUKY, KOMIIBIOTEPHOE ITPOrpaMMUpPOBaHKeE, (UI0COPUI0, IKOHOMUKY, HICTOPHIO U IpyrHe HayKu. B o0s3arenbHOM Nops ke IpU3HATh
npousBereHne CyTh ObITHS B Ka4eCTBE MEPBOUCTOYHMKA JUIsl paOOThI B 007aCTH HAYKH KAaHOHMYECKas HyMEpOJIOTHs, Kak B TEXHUYECKOM, TaK U B JTyXOBHOM IIJIaHE.
DTO0 TOJIKHBI OBITH JIIOAU JOCTOMHBIE K TOMY, YTO OBl IPUHSTH BJIACTh (BJIACTh HE HAZ0 «OpaTh», €€ HY>)KHO CYMETh IPUHATD) M CTaTh HOBOW 3JIMTOM 00IIeCTBa, 4TO ObI
YIIPaBIISATh Pa3BUTHEM OOIIECTBA IO IPSIMOMY HCTUHHOMY ITyTH. DTO OyIyT OpraHu30BaHHbIE JIFOAM, OpraHu3aius odssarensHa. [IoTomy uto OyneT KaHOHMYECKUMU
HYMEpOJIOTaMU OpraHM30BaHA «UIpa» MO X MpaBUiaM, KOTOPbIE CO3aayT, UCIIONb3Yys HOBbIE 3HAHUS U BOIAYT B 310Xy 3HaHUS bora, cMEHUB TakuM 00pa3oM 3MOXY
Bepsl B bora, noromy 4To mporpaMMa UMEHHO TaK IIPOIMCcaHa CUJIaMH MPUPObI, IPOLECC FTAPMOHU3ALUHU C IPUPOAOH JUKTYET HAPaBICHUE Pa3BUTHUS LIUBIWIN3ALMH.
DTy rapMOHHU3alMIO CHavaja OyayT MPOXOAUTH CIaBsHCKUE (CIaBIHOAPUNCKHE) HAPObl, IOTOM IIPOMIYT BCE.

51 BeIpaxkaro GiarogapHocTh Buranmio, cocTaBuBIIEMY YepPTEKHU AJIS 3TOM KHUTH.

KaHOHI’IquKaH HyMepOJIOFI/IH (BBeZIeHHE B NIPEMET)




Bceero necsats uugp B «maremarnueckoit a3oyke»: 012 3 4 5 6 7 8 9

CaMoe npocToe IeHCTBHE KOTOPOE MOKHO MPOU3BECTH ¢ U(pPaMU 3TO 3aIUCATh YUCIOBYIO TIOCIEI0BATEIBHOCTh, HATYPATbHBINA PsI/T YUCEI:
123456789 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30...

U cpa3y BBISABIIAETCS, CBOMCTBO YMCIOBOW MOCIEIOBATEIBHOCTH €CTh OECKOHEUHOCTb.

Crnenyroniuii caMplii MPOCTOM IIIar ¢ YUCIIOBOM MOCIICIOBATEILHOCTRIO, €F0 MOYKHO Pa3JIOKHUTh Ha JICTUTEIH, KaXKI0C YUCIIO B YHCIOBOM PsiJie, T € 3TO OYIeT BBITIIICTh
cleayromuM o0pa3om: HaJl (HIIK TI0JT) KaXKIBIM YUCIIOM OTOOPAa3UTh YKCIia Ha KOTOPBIC IETUTCS YHCIIO HAXOAIIEEeCs] B UUCIOBOH mocienoBaTenbHoCTH. [lomyanTest
HeKkas Ta0JnIa, TabuIa JejieHrs. 3a4eM u300pakaTh TaOIUILy ACJICHUS, €CIIU BCE 3HAIOT TAOMIly YMHOXKCHHS, U TeM 00Jiee 4TO TaOJIMIIa YMHOKEHHUS €CTh MPOCTast
HarJIsiTHAS ¥ IOHSTHAS 71 BCeX. B 9TOM akTe CUMBOJIMYECKOTO H300paskeHUsI TaOIUIIBI JCNICHUSI CKPBIT TITyOOKUH CMBICI, KOTOPBIA TOJIKHBI TIOHATH BCE KTO XOYET
3HATh TaiiHy BcesieHHOM. (Eciu Bel, unTaronuii 3Ty KHUTY, HE BUJUTE CMBICIIA 3HATh TallHy BCEJICHHOW U HE IIUTACTe HY)KHBIM 3HATh €€, Cpa3y rOBOPIO — HE YATANTE
3Ty KHUTY!, 3Ta KHUTa HE JUIs Bac, MO0 MPOUYUTaB €€ Bbl HUUETO HE TOUMETE U 3psi MOTEpsieTe BPEeMs, a BpeMs JIOPOXKE JCHET, 3alIOMHHUTE 3TO).

JIst HarnsigHOCTH W300paXaro TaOuIly AeneHus (10 yucia 25, Tabnuia OeCKOHeUHas ).

24

12

12 18 20 8

6 16 9 10 6

6 8 10 4 14115] 8 6 5 21|22 4
4 3 4195 3 7154 3 4 1711 3125
21312527232 |11|2 13|23 |2 |17|2[19,2 |3 [|2|23]2]|5
1j7jrj7j7j7j2y2y7y7 17111111 )1j]1}]1}j1}1j]111]1
112/3(4|5(6(|7(8|9]|10(11|12|13|14|15/16|17|18|19|20|21 (22|23 24|25

Uro noka3bpIBaeT HarysggHO Tabnuua aeneHus? [sng Ha He€ cpa3y BUIHO «EMKOCTh YKCIay, HAPUMEP MaTeMaTHUKU MHOTAA IIYTKHU PaJu CIPAlIUBAIOT «[10YEMY
JBaKIbl 1Ba 4eThlpe?» OObIUHO B OTBET MJIM HUYETO WIIM KaKoe TO HEBHATHOE OopMoTaHue. M3 Tabauiibl BUTHO YTO YUCIO YEThIPE MECTHUT JIBE JABOMKH, YETHIPE
€IMHULIBI U caMy ce0s1, EMKOCTh 4eTBEPKHU. OTBET: HOTOMY YTO B UYETBEPKE MECTATCS JIBE BOMKHU.

Taxoke HarIAHO BUAHO (PYHKIIMOHAIBHOCTD YHCEI, HAapUMep (pYHKIIMOHAIBHOCTD yncia 12 paBHa 6, a GyHKIIMOHABHOCTH yKcia 23 paBHa Bcero Juiib 2. Tabmauna
JIeJIEHUs] HAOYHO OTOOPaXkaeT 3aKOHOMEPHOCTH KPaTHOCTEM, 3aKOH KpaTHOCTEH. DTO HaTypasibHas Tabauua. A Tabiivia yMHOKEHHsI €CTh UCKYCCTBEHHAs, BUJ y HE€
IIPOCTOM M MOHATHBIN /7151 BOCIIPUSATHS, CTAHJAPTHBIHN JIJIs1 YEJIOBEYECKOTO MBILIUICHHS, TO3TOMY B YeJIOBEUECKOW MaTeMaTHKE UCIIOIb3yeTCsl yIpoLI€HHas Tabnuna
YMHOKCHHA. OTO HE 3HAYUT YTO HaTypajibHas Ta6J'II/IIIa ACJICHUA HUKEM HC MCIIOJIB3YCTCA. Ona HCIIOJIB3YCTCA BBICIIMM PA3yMOM KOTOpI)II\/'I HEIIOCTHUXXHUM JIJIA 4YE€JIOBECKA.
B Hamem noHMMaHuu BBICIINHN pa3yM ecTh boxecTBeHHBIH, Aasbiie 00 3ToM OyneT HanucaHo. B nanpHeiimeM Tabnuiy aeneHus 1 Oyay Ha3bIBaTh «3aKOHOMEPHOCTH
KpaTHOCTEN» UM 3aKOH KPaTHOCTEM.

MHorue 3HarT CTaHAAPTHBIN IPEAMET HYMEPOJIOTHH, HO HUKTO JI0 CUX ITOp HE UMEET MOHATHSI UYTO TAKOE «KaHOHUYEcKas HyMeposorus». Hanpumep B
ka00alie UCIOIB3YeTCs MpocTas cTaHAapTHast Hymepostorus. KaHoHnyeckass HyMeposorus Ha MOpsIIOK BbIIIE, U BBl B ’TOM yOeAUTECh CaMu, IPOYUTAB BHUMATEIbHO
3Ty KHUTY JI0 KOHLIA, ¥ TIOMMETE MTOYEMY TaK.

Kanonnueckas HYMEPOJIOrUsg OCHOBAaHA HAa KaHOHAX. KaHOHI/I3I/IpOBaHBI 3aKOHOMECPHOCTH KpaTHOCTeﬁ, TaK>XK€ B KQUE€CTBE KAHOHOB B HYMepOJ'IOFI/I'-IeCKI/Iﬁ
KOMIIJIEKC BBE/ICHBI 30JI0TOE CEYEHHE, B YACTHOCTHU 30JI0TOE CEUEHUE EIUHMIIbI, YUCIIO I, U OJMH OY€Hb BaKHBINA (PM3NUECKUN TPUHIIUIL: TPUHIUI TyalbHOCTH



(myamusm). BoT ueThipe KaHOHA B KAHOHUYECKOW HyMepOJOoruu. MIX MOKHO HCIIONh30BATh JJIsl CYUCIICHUS, HAIIPUMEP CYUCIICHHUE CaMOT0 MTPOCTOTO, YTO MOXKET OBITh
BO BCEJICHHOM.

Yro ectb camoe mpoctoe Bo BeeneHHOM? LluTara: «BcenenHas cocTouT U3 pyHIaMEHTAIbHBIX KUPIHUYKUKOB, YaCTUIL U CUJI, CTPOUTEIBHBIX OJIOKOB ISl BCETO,
9TO MBI BUJUM BOKPYT. I MBI TPOCTO HE 3HAEM, TIOYEMY ITH KYCOYKH JIOJDKHBI 00J1a1aTh TAKUMH CBOMCTBaMH, KAKUMU 00anaroT. OyHIaMEeHTaIbHBIC CBOMCTBA
Hallel BCEeJICHHOM BBIMAJIM Ha TUTAHTCKOM KOCMUYecKo# pynerke? Y HaMm goctancs moOeaHbli, CHacTIUBBIA OuieT. MBI, MOaydaeTcs, )KUBEM B YIa4INBOU
BCEJICHHON ?»

OtBeT: Bc€ 06CTOUT HEMHOXKKO MHAUE: MBI )KUBEM B CPEHECTATUCTUYECKON BCEJICHHON, BEPOATHOCTD SBJICHUSI KOTOPOW paBHA eUHUIIE, a GyHIaMEHTalIbHbIE
CKUPIAYUKW» HAMTOJIHEHBI HHOpMaIHeid, conepkat HHPOPMAIUIO, UMEIOT HHPOPMAITMOHHYIO EMKOCTh, KOTOpPasi MOKET OBITh OMMCcaHa 3aKOHOM KPaTHOCTEH,
30JI0THIM CEYEHHEM EIMHUIIbI, YUCIOM U, IPUHIUIIOM AyalbHOCTH, U TAKUM 00pa30M CTPYKTYpHUpOBaHA MEPBUYHBIMU (DU3MUECKUMHU CHUIaMH B3aUMOJICHCTBUS
KOTOpPBIC SBIJIMCH (B30PBAJINCH) B MPOIIECCE KBAHTOBAHUS SIYEEK MPOCTPAHCTBA (YACTHII TPOCTPAHCTBA), TAKUM 00Pa30M «B30PBAIIOCH» MPOCTPAHCTBO 1O 3aKOHY
KPaTHOCTEH, pa3AeIuaoch MO 30JI0TOMY CCUCHHUIO, YUCIY ITH, IPHHIUITY AyaTbHOCTH («pacKpornuics Mup dactsiMu» CyTb ObITHsA-29 KaTpeH 4 cTpoKa), TakuM 00pa3om
BBIYHCIISIETCS CTPYKTYpa MPOCTPAHCTBA — IEPBUYHON MAaTEPHH U3 KOTOPOM COTKAaHA BCs BCEJICHHAS, a TICpBUYHAS HH(POPMAIHS CIPOCIIMPOBAHA HA BCIO LIEJIOCTHYIO
€IMHYIO CUCTEMY BCEJICHHOM, KOTOpas MPOHM3aHAa MOCIEA0BATEIbHO CHHTE3UPOBAHHBIMHY IIECTHIO CHIIaMU (PU3MUYECKOTO B3aUMOICUCTBUSA, AAJbIIE 110 TEKCTY OyIeT
pacrucana mocjae10BaTeIbHOCTb, ATO s 3a0eka Hanepé.

Uto0Obl 00HAPYKUTH «dacTuily boray MHOIO ObLT 3aTe€sIH BeCh MAcCIITa0HBIN MPOEKT MO CO3JaHUI0 TEOPHH KOTOpast CIOCOOHA OMHUCATh LIEJIOCTHYIO YHUKATBHYIO
WHBapUAHTHYIO CHJIOBYIO CHICTEMY BCEJICHHOM OT caMoro e Havaya v JI0 caMoro e€ KOHIIa, Ja IMEHHO JI0 e€ KOHIIa, 100 TiIyOnHa MaTepuu He OSCKOHEYHAsI, a 3HAYHT
U BBICOTA OTpaHUYEHA. TOITOMY JOJDKHBI ObITh HEKHUE MPEAeIbl B KOTOPHIX OHA (BCEJIEHHAs) MOXKET CYIIECTBOBATh B CBOEM BEJIMYUU M B CBOMX MPEJENiaX CUIIOBBIX
cdep KOTOphIC JOTUIHO UMEIOT CBOM C(heprIeCKHe MPeIeiIbl, MOYKHO COIMTATh Ha MaibllaX. MOKHO cKa3aTh OYEBUIHO, TCHEPAIBHBIN IJ1aH BCeIeHHO# cOCTOUT U3
uHpopmanuy o0beAMHEHHON B OJHOM HEIETUMOM MEPBOPOIHOM Kupnuuuke BeeneHHON, HPOPMAITMOHHOM UCTOYHHKOM MPOUCXOKICHHS MUPA, U3 YETHIPEX
WH()OPMAMOHHBIX KAHOHOB, KAHOHU3UPOBAHHBIX B KAHOHUYECKON HYMEPOJIOTHH.

[ToBTOpSIIO, BOT YETHIPE MEPBUYHBIX MHPOPMAIIMOHHBIX KAaHOHA:

1 3aKOHOMEPHOCTH KpaTHOCTEH (3aKOH KpaTHOCTEH, CHMBOIMYCCKAst TAOIHUIIA JICICHHUS ITOKa3aHa BHIIIIE)

2 30510TOE CEUEHUE €INHULLBI

3 Yucno niu

4 TIpuHIUN 1yalbHOCTH

MHorue MoryT Bo3pa3uTh, HAIPUMEP €CTh B PU3UKE MIPUHITUI 3€PKATLHON CUMMETPHH, OH TIATHIH! /€710 B TOM, YTO 3TOT MPUHIIMI BTOPUYEH, NAJbIIE BB TOUMETE
MI04YeMY BTOPHYEH.

Bo3Hukaet 1oruyHbIi BOMPOC: TOYeMY UMEHHO 3TH YeThIpe MH(POPMAIIMOHHBIX JTAHHBIX HAJIO IJIsi YHUBEPCAIBHOTO perieHus 3anauu? Camu no cede yucia, YuciaoBas
MOCJIEI0BATEIbHOCTh, HATYPAJIbHBINA P YUCEIl, HE JAIOT BO3MOXXHOCTH MOHSTH BCEICHHYIO, U JJAXKE PA3JI0KUB HATYPAJIbHBIN PsI/I YUCEN HA IETTUTENH, TIOJTYyYUB BHU/]L
«TalauIa ACJICHUs» HEBO3MOKHO CUHCIIUTh BCEJIICHHYIO, MO0 B TNIOCKOCTH HATYPAIbHBIX YHCET «YBUACTHY» 00bEM BCEICHHOW HEBO3MOXKHO. Ho uncna mpuHUMaroTes
0€30Tr0BOPOYHO ISl CYUCIICHUS CUCTEMBI, TIOATOMY 3aKOHOMEPHOCTH KPAaTHOCTEH MPUHATHI B KA4eCTBE OJTHOTO MHPOPMAIIMOHHOTO KaHOHA. 30JI0TOE CEYCHHE B
KadecTBe «b0oXKeCTBEHHOW MPOTIOPITUN» MPUHSTO, B YACTHOCTHU 30JI0TO€ CEYEHUE SUHUIIBI IPUHSITO JUIsI CAUCIIEHUS CaMOTO TTPOCTOTO YTO €CTh BO BCEJICHHOM,
CUHCJICHHSI TIEPBOPOJTHOTO «KUPIUYNKA» BCeTeHHON. YNCIIO M MPUHSATO B KauecTBe MpeoOpa3oBaHus MIOCKOCTH B chepy Kak «chepruueckuid KodPPuimenT», noo Bcé
HaxoJuTcs B chepax, a MIOCKOCTh:

27.

YTO MI0CKO - 3TO JIMIIb OBEPXHOCT,

B obbeme Ten u ecTh Ux CyTh,

VY BpeMeHU JETAIIM B BEYHOCTh

EcTh u3MepeHbe BBBICH U B ITy0b



CBs13aTh IUIOCKOCTh U 00BEM Uepe3 TOBEPXHOCTh MOXKHO 4epe3 ceprueckuii kodpdpummeHT ynciio mu. (B kauecTBe nepBOMCTOYHHKA ISl HAITMCAHKS 3TOW KHUTH B

MEPBYIO OYEpe.b B3SATO IpeBHEE pou3BecHne MaHYCKpUNT «CyTh OBITHSY).

®du3nuecKkuil NPUHLIKN 1yadbHOCTH B Ka4yeCTBE MHPOPMALIMOHHON COCTaBIAIONIEH Il CYUCICHUS IEPBUYHOTO C(HEePUUECKOI0 KKMPIIMUUKa» BCEJICHHOH B3ST, IOTOMY

YTO 3TO OCHOBHOW MPUHIINII, CPOPMYIMPOBAHHBIN B (PU3UKE, U ATOT MPUHIUN COOIIOAEH B IPUPOJIE COBEPLICHHO OYE€BUIHO, IOATOMY BO3BEIEHHE €r0 B KAHOHBI IS

TaKOr0 YPOBHsI HyMEPOJIOIHMH 3TO HEOOXOJUMOCTb.

W Tak, nns penieHus 3a1a4u 10 KAHOHMYECKOMY HYMEPOJIOIMUECKOMY CUMCIIEHUIO IEPBUYHOM CTPYKTYpPBI BCEJIEHHOMN 3aJ]aHbl BbIILICYKA3aHHbIE IapaMETPhI

«KUPIHUYUKa», U HE HAJI0 TPATUTH JIOJTHUE THICSUMIETUS ISl TOTO YTO ObI YIOCTOBEPUTCS YTO 3TU IIapaMeTpbl HEMaTepUallbHbl, OHU TaKH HEMaTepHalbHbl, HO

IIPUBOJIAT K MaTepUaIn3aliui, KakuM o0pa3oM, Kakoi MEeXaHU3M MaTteprain3auuu? BoT Ha 3TOT BOIIPOC TOXKE HYKHO IOJYUYUTh OTBET B KAHOHMYECKON HYMEPOJIOTUU

JIOTMYECKUM 00pa30oM (Ha MEepBbIX IOpax YUCTO TEOPETUUECKH, IOTOMY YTO Ha BTOPOM 3Talle Hy>KHbI OyIyT NpoBeaeHHEe (PU3NUECKUX SKCIIEPUMEHTOB, KCTaTH Ha

MHOTHE MOPSIAKH JICIIEBIe YeM IKCIIEpUMEHT Ha bosbiioM apoHHOM KOJIaiiiepe), M HacTOIbKO ke 3 (eKkTuBHEE, 51 HA/ICIOCh.

Pemienue 3aaun uMeeT yHUKaIbHbII METOJ], HE CTAaHAAPTHBIN U1 TPAAUIMOHHBIX MATEMAaTUUYECKUX PEILIEHHUH, Ha CErOAHALIHUN AeHb aJIbTepPHATUBHbIN METO:
MeTto/1MKa CYMCIEHUS CaKpaJIbHON Fr€OMETPUH CTPYKTYPbI YaCTUIIbI IPOCTPAHCTBA:

Bo3pMmuTe B pyKku 1mapuk (Hampumep TEHHUCHBIH IapuK), (3aTylIyiTe Ha HEM BCe HAAMKUCH, HallpuMep O0estoi KpacKol MIIM KOPPEKTOPOM), TONTYCTUM LIapUK

MpEeJCTaBIseT CO00M MHIUMYIO BHYTPEHHIOIO Cepy BOKPYT KOTOPOW ONUCHIBACTCSI TOPOU/I, a JIMHUS BBIYUCICHHAS Ha cepe eCTh KacaTeIbHast K ONMCAaHHOMY

TOPOUTY.

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

2 IlpoBenute yepe3 TOUKY NPSAMYIO JJUHHIO - OHAa 00pa3yeT 3aMKHYTO€ KOJIbI0 Ha cepe - 360 rpanycos, pasaenser chepy Ha ABE POBHBIX MOJIOBUHKH (LIEHTpaJIbHAS

IIPOJOJIbHAS JINHHUSA) U Ha IPOTUBOMOJIOKHON CTOPOHE ITOCTABBTE TOUKY — HPOMUBONONOHCHAS MouKka omcyuéma, 01 , COeTUHEHNE JIBYX TOUEK Yepe3 LIEHTp 11apa

(cdepsl) ecTb 0Ch ChEPHI.

3 g odepenHoro pasneicHus chepsl Ha GyHKIIMOHATBHBIC TPOMOPIIMU GYHKIHOHATHHBIM rciioMm 0,6180339... mpoBeaeM MaTeMaTHIeCKOE JICHCTBUE:

360*0,618034=222,49rpanyca , OT HAYaTBHOM TOYKH, [0 LIEHTPAILHOM MPOI0JIBHON JIMHUH, OTI0KUM 222,49/2=111,245rpanyca, no 111,245rpagyca no oaHy u 1o

BTOPYIO cTOpoHbI OT Touku O. [ToctaBum Tam Touku Ap U By (BTOPHYHBIE TOYKH 0TCYETA), M TI0 3TUM JIBYM HOBBIM TOYKAM MPOBEIEM OKPYKHOCTh (KPYT), IIEHTPOM

3TOro Kpyra OyzeT NpoTUBOMOIOKHAsA TOUKa 0TcuéTa Q1 KOTopast HaxouTcs Ha ocH cdepbl. Takum oOpa3oM cdepa pazaenuTcs Ha nponopLuoHanbabie yactu 0,618...

u 0,3819... (monepednoe pazaeneHue cepsl Ha 30J0TYIO MIPOMOPIIKIO, IEPBOE 30JI0TOE CEUCHHE), TAKMUM 00pa3oM oJiHa YacTh cdepsl Oyner 222,49rpanyca, a apyras

137,51rpanyca.

4 oT BTOpUYHOI TOUKM (UX J1B€) oTcuéTa A9 orcumTaiite 137,51/2=68,755rpanyca BnpaBo, HoBepHUTE 1Iap U OT BTOPOIl TOUKHU oTcuéra By mpoaenaiite Toxe camoe,

BIIpaBO oTcuMTaiiTe 68,755rpagyca. nocraBre TaM 1o Touke (CMEUIEHHbIE TOYKU BIPABO) COOTBETCTBEHHO A1 U Bi , (TakuM 00pa3oM HUCKPUBIIEHUE B CyMMe

coctaBuT 137,51rpaayca, BTOpoe 30JI0TOE CEUEHNUE)

S5 mpoBenuTe JUHUIO COSUHUB TPU TOUKU A1 O Bp - ABe CMEIIEHHBIX BIIPABO TOUKH U HAYAJIBHYIO TOUKY OTCUéTa (He 00s3aTeNbHO 3Ta JUHUS OyAeT NpsAMOii, a Kak

OKa3bIBaeTCs Ha MPAKTHKE COCTaBJIEHMS uepTexa BuTtanuii BbIBesl cuHycouay chepuyecKyro BOJIHOBOro uckpusieHus Ha 10,494 7rpanyca, He BBIYUCISAEMYIO

TEOPETUYECKH) C TAKUM PAaCUETOM YTOOBI MEPIEHIUKYISIPbl 00pa30BaHHBIE OT JIMHUM COETMHEHUS TPEX TOUYEK, B CMEIIEHHBIX TOUKAaX CMOIIIM 00pa30BaTh yro

137,51rpanyca. (MHUMBIH yroJl IepecedeHust, MOTOMY YTO MEPIEeHIUKYISPbl HE IEPECEKAIOTCs, a ATOT Yyrol HaxoAuTcs "BHE ceprl", TPEThE 30JI0TOE CEUEHUE)

ITo BBIYMCIIEHHOW pa3METKE HaXOAUTCS KacaTeJbHasi HCKPUBJIECHHOI0 cMPaabHOro roponaa 0,618 no BHyTpeHHEMY TuaMeTpy TOpouaa

6 IlocTpoeHne pa3oMKHYTOTO IPABOTO HCKPUBIIEHHOTO criupaibHOro Toporaa 0,618: BerdncieHa kacateinbHas IO BHYTPEHHEMY IHaMETPy TOPOUIa, TIPUHSAT JHAMETD

BHYTPEHHUH TOpPOHIa paBeH 1, TOra corimacHo 3aKOHOMEPHOCTSIM KpaTHOCTeH HanboJsiee BEpOsATHBIN HApYKHBIM TuamMeTp Topoua OyaeT paBeH 12 (3Ta BEpOSITHOCTb

HampsAMYIo cBsi3aHa ¢ [[TaHKOBCKO# JUTHHOM), TOTIa JHaMeTp Tesia Topouaa Oyaet pasen: (12-1)/2=5,5, a tuamerp chepbl B KOTOPOI HAXOAUTCS TOPOU paBeH 12.

Taxum 00pa3oM noydeH"paBOCTOPOHHUI pa30MKHYTHIH criupaibHbiil Topous 0,618033" .

Ho 310 emé He Bc€, HY»KHO MpoJienaTh TaKue ke ONepaluy ¢ BTOPbIM TEHHUCHBIM IIAPUKOM, I7I€ HEOOXOIMMO peain30BaTh 'J1eBOCTOPOHHUI PAa30MKHYTBIH

CIHUPaAJbHBII cermeHT TOpa 0,6180339"




[Tocne Toro kak OyayT pacuepueHsl JBa I1apa — JEBOCTOPOHHHM U MPAaBOCTOPOHHUI, HYXKHO C/IeNaTh eI OJMH LIar - «IOPUCOBAThHY» KPUBYIO JIMHUIO (KacaTEIbHYIO
HCKPUBJIEHHOI'O CIUPaIbHOro cermenTa Toponaa 0,3819) mpaBocTOpOHHETO U JIEBOCTOPOHHETO

7 Yepes Touku A; O1 B; mpoBOIUM KPUBYIO JUHUIO, TPOIODKEHHUE KacaTEIbHON CIIMPAIbHOTO cerMeHTa Toponaa 0,618 , mosyduTcs: CHIIbHO UCKPHUBJICHHAS JIMHHS
— 9TO U OyJeT KacaTelbHasi HPABOCTOPOHHEr0 M JIEBOCTOPOHHEr0 MCKPUBJIEHHOI0 CIIUPAJIBLHOI0 cermenTa Topa 0,3819 , kak MpoAoLKEHHE CITUPAITBHOTO
cerMeHTa ucKkpui€HHOTO Topa 0,618

(O0e BBIYMCIIEHHBIX (POPMBI CETMEHTOB CIIHPAIbHOT0 UCKpUBIEHHOTO Topa ¥ 0,618 u 0,3819 sBnsitorest popmamun MOM MarHuTaMu B MOJICIIH).

PS. Ilynkt 4 (BTOpOE 30JI0TOE CEUEHNE) Ha MOJIETIH HE peallu3yeTcs, O4YeBUIHO UTO OHO «CKPBITOE», 3aTO BBIIBUJIIOCH YTO UCKpHBIeHUE cuHycou bl 10,494 7rpanyca.

BhIsBIIIOCH YTO TEXHOIOTUYECKH BHIMOIHUATH MarHuT 0,618 myume uem maraut 0,382 1o npuyuHe OTHOIICHHS [UIMHBI K TOJIIUHE.

BrisiBUi10Ch 4TO B pa3pese Teao CerMeHTa Topa He UealIbHbIN KPYT, a 3JUTMIIC UMEIOLIUH TIIOIIa b PaBHYIO HI€aJIbHOMY KPYTY, BEIUMCIISIETCS TApMOHUYHOE
pacliipeHre BHYTPEHHETO JUaMeTpa JUIMIICOMAHOIO CETMEHTA UCKPUBJIEHHOTO TOpa METO/I0M KAaHOHMYECKON KBAaHTOBOW JIOTMKHU:

YcioBus 3aaun: B POLIECCE BRIYUCICHUS CTPYKTYPbI IPOCTPAHCTBA (BaKyyMa) U sfY€HKU CTPYKTYPbI IPOCTPAHCTBA HATKHYJIMCH HA OUYE€Hb BaXKHBIN HIOAHC B
BUXPEBOU CTPYKTYpE SIUEUKH POCTPAHCTBA, B YACTHOCTH BO3HUK BOIIPOC HACKOJIBKO CXKATO TEJIO TOPA U3HYTPH SIMEHKH, €CIIM U3BECTHBI CIIEIYIOLME TTapaMeTphl
sYEHKU (4aCTUIBI TPOCTPAHCTBRA):

HapyxHnas cdepa (ycmoBHaAs) B KOTOPYIO BIIHCAH TOP MOYKET MPUHUMAThL HanboJiee BeposATHbIC 3HaueHus 12 wim 24 wim 36. PaccmarpuBaeM B JaHHOM CiTydae
BEPOATHOCTH C pazMepoM 12 (COOTBETCTBYET HATYpabHOMY pa3Mepy 1,2%¥10% M)

Buytpennss cdepa (ycoBHast) 0 KOTOPOI onucaH TOp uMeeT pa3mep 1 B moOoM cirydae.

Teno Topa B HEeC)kaToM BUE UICATBHO KPYTIIOE B pazpese.

YcnoBue: Top, ONMMCaHHBIA BOKPYT MHUMOW BHYTPEHHEH cephl M BIIMCAHHBIN B MHUMYIO HApYKHYIO c(epy, BpaIaeTcst CO CKOPOCTbIO TApMOHUYHON K 4aCTOTE
YaCTHUILIBI MPOCTPAHCTBA  MOXKET TEJIO TOPa CKUMATHCS OT IIEHTPOOEIKHOM CUIIBI, paCHIMPSSACH B yCIOBHOW BHYTpEHHEH cdepe, a yCIoBHas HapyxHas cepa octaéres
CTallMOHAPHOM, He M3MeHsAeTCs U paBHA 12. Takum 00pa3zoM Kpyriioe TeJIO Topa MpUHUMAET GOPMY JUTUTICA, TPUUYEM TUIOMIA/Ih CEYECHUS Tela TOPa IPU ATOM HE
WU3MEHSIETCA.

Bonpoc: Ha cKOJIBKO pacUIMPUTCS YCIOBHASI BHYTPEHHSISI cpepa Mo KOTOopoil onucaH Top?

OTBeT: Ha YUCIIO MU, PACIIUPSAETCS OT €UHUILIBI JUAMETP YCIOBHOM BHYTpeHHEN cdepsl, M0 KOTOPOI ONMCAaH TOp U NpUHUMAET 3HaueHue 3,14...

KiroyeBbie HCKPUBIIEHUS KacaTeIbHOM JHHUN 110 TIOBEPXHOCTH MHUMOM cdepbl B rpaaycax: 360*0,618033=222,49; 360-222,49=137,51; 222,49/2=111,245;
137,51/2=68,755; uckpusnenue cunycousl coctasuseT 10,49 rpaayca
TakuMm o0pa3oM BBe/I€HNE JAHHBIX B €UHYIO CUCTEMY IIPUBEJIO K BEIUMCICHUIO YHUKAJIBHBIX KAHOHUYECKUX (POPM BU3YAJIN3UPOBAHHBIX (JIEBOM U IPaBOi), U JaHHbIE
BBEJIEHHBIE B €IMHYIO CUCTEMY MOKHO KAHOHU3UPOBATh.

Take TeopeTHYeCKHU BBISICHEHO, YTO MEXaHU3M UCKPHUBIICHUS [TPOCTPAHCTBA IPOrPAMMHUPYETCSl B CUCTEME YUCIIOM IH 3,14... ¥ IpONOPIUSAMH 30JI0TOI0 CEUEHHUS
enuuuib! 0,6180339... 1 0,381966...

®oTo 1 yepTéx GOopM CTPYKTYpHI CIMHA YAaCTHIIBI IPOCTPAHCTBA (TpaBas U JieBast), U TeNepb BUAHO UYTO MPUHIUN 3€PKAIbHON CUMMETPUH BTOPUYEH, SIBJICHHE
MPUHIUIA 3epKATBbHOM CUMMETPHUH BBIXOIUT U3 NEPBUYHON MH(OOPMAIIMOHHON CTPYKTYpBI IEPBOPOAHOM YaCTUIIBI BCEIIEHHOM.



®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
IIEPBOMCTOYHUKOM SBJICHUS, MAaTEPUATIM3ALMH YACTHUL] €CTh UH()OPMAIIMOHHOE I10JIEBOE COCTOSIHUE IEPBOPOITHOW MAarHUTOIMHAMUYECKOM Cpeibl KOTOpasi OIMChIBAETCS
4eThIPHMS HH(POPMAITMOHHBIMU KAHOHAMH.
®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 Cdepuueckasi cucTeMa npejaejoB Gu3nyecKux B3auMoeii cTBUIA

Yacmoe nepsas

86.

CeMb CBIHOBEH, TIATH BBICIIUX Cdep, Eouncmeo paszyma pacnanoco,

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 COCTOAHME MATEPUH, CTPYKTVYPA ITPOCTPAHCTBA, CTPOEHUE UHOOTOHA, MEXAHU3M ITEPEJIAYM KBAHTOB
NHOOPMALINU
Kanonnueckast KBaHTOBasI JIOTHKA OMPEEISET UAeaIbHOE COCTOSHUE MAaTepUH KaK TO SHEPreTHUECKOe COCTOSIHUE MAaTEepUU KOTOpoe 00J1a/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 Apyra, T € 0071aJal0T TOJIbKO KHHETUYECKOH sHeprueid. EMMHCTBO CTPYKTYpHI BBISBICHO B BBISBICHUU UACHTUYHOCTH MH(OPMAITIOHHBIX



MapaMEeTPOB 3aJI0KEHHBIX B KAXK/IYI0 YaCTUILy MAaTEPHH, TeX Ha3BAaHHBIX BBIIIE YETHIPEX (PyHIaMEHTAIbHBIX KAHOHUYECKUX MEPBUYHBIX TAHHBIX 3aJ0KEHHBIX B
KaXayIo siueiiky puznyeckoro Bakyyma. [loaTromy HampammBaeTcst Ha3BaTh MEPBUYHYIO YACTHILY B IPUPOJIE «MHPOTOHY», OT CIOB MH(POPMAIUI U TOH,
nHpopMalMOHHbIN TOH. YacTuia HH(QOTOH UCTUHHO 3JI€MEHTapHas 4acTULa, Oarofaps BI0KEHHON B HE€ NEpBUYHOM MH(OpMALIMKU UMEET TPOUUYHBIN KOoA (IIepBUYHAs
peanu3alysi TPOHCTBEHHOCTH B IIPUPOJIE), OJTHA YACTULA BMeLaeT B cede EMKoCTh MH(opMauu | TpUT, yHUKaIbHAs (OpMa CHHTE3UPYET MEPBUUHYIO IBOHHYIO
3€pKaJIbHO CHMMETPUYHYIO CIUPaJIb B IPUPOJIE, CIMHOBOE Yucio paBHO 0,61803398874989... , ciiH 4acTUIIBI UMEET CIIUPATIEBUAHYIO CTPYKTYPY COOTBETCTBEHHO
YHHUKaJIbHOU (opMe B cdepe (CupaIbHOCTh) U MIMEET MarHUTHYIO IPUPOY (BU3yanu3anus (JOpM B BEIYMCICHHOW MEXaHUUECKOW MarHuTHON Mozenu). Crinx
Pa30MKHYT U UCKPHUBJIEH I10 30JI0TOMY CceueHHIo 1 umeet 3HadeHus +0,618... u -0,618... u umeer nomoca N u S, peanns3oBaH ayanu3M, 1BOMCTBEHHOCTh. Takue
CBOMCTBA YaCTUILIbI PEATU3YIOT SIBJICHUE KBAHTOBAHUS YaCTUL — IEPBUYHBIM HCTOUYHUK SHEPTUH B IPUPOJIE BBISBIEH KAaK CBOMCTBO KBAaHTOBAaHUS YaCTHUIL
IIPOCTPAHCTBA, U COOTBETCTBEHHO BBISBICHO MEXAaHM3M MaTepUaIu3allui YaCTHIL IPOCTPAHCTBA KaK KOMIIEKC BCEX SIBJIEHHBIX CBOMCTB 4acTHIl Oarofaps BI0>KEHHOU
NEPBUYHON KOMIUIEKCHOM MH(pOpPMAIMK B BUIE YETHIPEX KAHOHUYECKUX JaHHBIX. BBISBICHHBIE CTPYKTYpa U CBOMCTBA YaCTHUIIBI JAIOT IPABO MOCTYIUPOBATH
BO3HUKHOBEHUE (ABJICHHUE) CTPYKTYPUPYIOILUX CHJI B3aUMOJAEHCTBHSI KaK BHYTPH c(hepbl CaMOil YaCTUILIbI TaK M CHapYyKU cepbl 4aCTHIIbI, YTO OyIeT COOTBETCTBOBATh
BHYTPEHHUM CHJIaM B3aMMO/ICHCTBHSI M BHEIIHUM CHJIaM B3auMo/ieiicTBus. [lepBuuHas mapa BBIBICHHBIX (PM3UUYECKUX B3aUMOJICHCTBUI UMEET MAarHUTHYIO IPUPOIY
Y JIOTUYHO HA3BAaTh!

1 MmarauTocIab0€e B3auMOJIeHiCTBHE KOPOTKOACHCTBUS (BHYTPH C(HEpbl YaCTHIIBI)

2 MarHUTOCUJIbHOE B3aMMO/IEHCTBHE JabHOJACHCTBUSA (3a MpeiesiaMu cepbl YaCTHIIbI)

Taxum 00pa3oM IPUHIMIT MAaTHUTOJMHAMUKY BBISBIICH U OH SIBJSIETCS MEXaHH3MOM TIepe/iad KBAaHTOB MH(OPMAIMH MEXy YaCTHIIAMU IPOCTPAHCTBA M YTO
nepeaaya KBaHTOB MH(OpMaIMK MeX/ly YaCTULIAMH F€HEPUPYET MEPBUUHYIO SHEPIHIO B MArHUTOJMHAMUYECKOH CIIMpallb UIOJIEBON CUCTEME ITPOCTPAHCTBA,
YaCTHUIIBl KBAHTYIOTCS, @ TAK)KE BBIABICHO YTO JJOJDKHBI OBITH TPEIETBl MEPHOCTH JCHCTBUN (PM3UUECKUX CHII, M OHH JIOJKHBI BIUCHIBATHCS B €AMHYIO OOITYI0O MUKPO U
MaKpO CUCTEMBI JIJIs1 BCETO MUPO3/IaHUs B IIEJIOM, M 3TH IIPEeIibl JODKHBI UMETh c(hepuyecKyro QyHKIHIO, cheprudeckue npeaesbl 3ajJ0KeHHble QyHKIMeH Jucia mu.
OTcroz1a BBIBOIUTCS CTPYKTypa CTPOSHHSI YACTUIIBI IPOCTPAHCTBA (STYSHKH (PU3HUECKOTO BaKyyMa), CTPYKTYpa MaTepHH UICaTbHOTO COCTOSHUS UMEIOIIAs
a0COJIIOTHYIO KHHETHUYECKYIO SHEPIHUIO:

1) B HEHTpE YaCTHIIBI CHHTYJIIPHOCTh a0CONMIOTHASI IyCTOTa, pazmep 10 B munyc 36 crenenu metpos (0,1 ¥107% M) KOTOpasi B poLecce KBAHTOBAHMSI YaCTHI]
(MexaHM3M Iepesayd KBaHTOB MH(OpMaIK KpyueHue-Buopaius) npuodperaet pasmep 3,14159* 10 (0,314159%107%wm)

2) CIHH CHHTYJSIPHOCTH a0COJIFOTHAS IMyCTOTa KOTOPBII HMEET CTPYKTYPY, COrNIACHO KAHOHUYECKHM JIaHHBIM, CETMEHT crupaiibHoro Topouaa 0,618033988749
uckpuBiIEHHOro 1o npomnopiuu (1-0,618033988749), uro cootBercTBYeT 360-222,49=137,51rpaayca BnucaHHbIN B YCIOBHYIO cepy ¢ Hanbosee BepOsSsTHBIM
pazmepom 12* 10%m (1,2*10'35M), criuHOBOE unciio paBHo 0,618... , dyHKIIUS cIMHA — MEXaHU3M MarHUTHOTO KBAaHTOBAHUS YaCTHII.

Yacmo emopas
3aKoHOMepHOCTH KpaTHOCTell, pa3mep uHpoToHa, Chepuyeckas cuioBasi CTpyKTypa BeejleHHOH, Cdepudeckasi cucreMa npeaesioB pU3H4eCKUX
B3aMMO/EHCTBUI, apMOHHAA MaTepus, pa3Mep BCEeJICHHOMI

W3 crpoenust uHPOTOHA, KaK BO3MOKHO MUHMMAJIbHO MaJICHbKOM YaCTHIIbI MAaTEpUH, KOTOPAsi HUKOUM 00pa3oM HE MOKET ObITh MMOIeJIEHa, BBIXOJUT €€ pa3MEepHOCTb,
YUUTBIBas TO, YTO OHA JIOJKHA OBITh MAKCUMAJIbHO (DYHKIIMOHAJILHOW: BBIBEICHHE pa3Mepa yacTulibl n*10”-p MeTpoB.
Tounblit pa3mep YacTULBI TOJKEH OTBEYATh TAKUM KPUTEPHSIM:
1) N — 9ucno KPaTHOCTH, MUHMMAJIBHOE YUCII0, KpaTHOE ynciaM 1, 2, 3, 4, 6, 12 — 310 yucio 12 (yHKIIMOHATBHOCTh PaBHA 6), a MUHMMAIbHOE YUCIIO KpaTHOE 1, 2, 3,
4,6,9,12, 18, 36 — uyncino 36 (HyHKIIMOHATLHOCTE paBHA 9), 3T0 HanboJee PYHKIIMOHATbHBIE MUHIMAIbHBIC Yrcia. MOTYT COOTBETCTBEHHO IIPUHUMATH
BEPOATHOCTHBIE 3HaYeHUs: 12, 24, 36, u MaroBeposITHO 48
2) MuHHMMalIbHO BO3MOYKHBIE YHCIIa COOTBETCTBEHHO TAKUM KPAaTHOCTSIM M €CTh BEPOSITHOCTHBIE pa3Mepbl MH(POTOHA HE MEHbBIIIE U HE OO0JIbLIE, MaTEPHsI IPU TAKUX
napameTpax UMeeT MaKCUMaJIbHO BO3MOXHYIO CTENEeHb (PYHKIIMOHAIBHOCTH, HartpuMep 36*10"-p , riie p — cTeneHb chepruuecKkux npeaesoB GpyHKIuit
(B3auMoIeHCTBUI), TOXKE JOJKEH MOAYUHATHCS 3aKOHOMEPHOCTSIM KPaTHOCTEH, M MOXKET COOTBETCTBEHHO NMPUHUMATh BEPOSTHOCTHBIE 3HaUeHUs: 12, 24, 36, 48
OTcro/1a BBIXOAMT, YTO B3aUMOJICHCTBUS JOJKHBI UMETh cheprudecKre mpeaessl 3TUX (PyHKIMMA, Kak min, Tak 1 max MpeesioB B3aUMOACHCTBHIA.




W3BecTHO, uTO ci1aboe siiepHoe B3aMMOACHCTBUE KOPOTKOACHCTBHS (DYHKIIMOHAILHO MIPU Pa3MEpPHOCTH Npubin3utensHo 107-18 MeTpoB U MEHbIIIE, a CUIIbHOE
SAJICPHOE B3aUMO/ICHCTBHE NaTbHOACUCTBUS (PYHKIIMOHAIBHO HA PacCTOSHUM NpuOmm3utensHo 107-15 merpoB. OTcioia MOKHO JIOIMYCTUTH, YTO Min cepruuecKuit
npezen IeHCTBUS C1aboro sIepHOro B3aUMOICHCTBHS ToCTUraeT pazMepHocTu A0107-24 M, a max cepudeckuii npeaen AeHCTBUS CUIBHOTO SIEPHOTO
B3auMoeicTBus 1010M-12m.

Torna chepuueckue npeaenbl QyHKINN (B3aUMOACHCTBUIN ) IPEABIIYIIEro MOPsAKa JODKHBI HAXOMUThCA B peeaax ot min 107-36 m 1o max 107-24 m.

OTcroz1a BBIXOAMT, Y4TO 11 HH(POTOHA YUCIIO P — CTENIEHb c(heprHuecKuX NpeaesioB MIPUHUMAET 3HaYeHUE -36, TOATOMY TOYHBIN pa3Mep YaCTHIIBI MATEPUN HI€AITBHOTO
COCTOSIHUS IpUHUMAET 3HaueHus: 12*107-36m, win 24*107-36Mm, unu 36*107-36M, 0TCI01a TOUHBINA pa3Mep CUHTYJIIPHOCTH «a0cotoTHas myctotay: 107-36M, Takum
00pa3oM pazMep MaTeMaTUYECKON TOUKH MOKHO puHATH: 10"-36M, a pasMep MUHUMAaIIbHOW (PYHKIIMOHATBHON MateMaTnuyeckoit cdepsr: 12*107-36Mm (1,2*%107-35m)
Torga, uCcXoas U3 ATUX JAAHHBIX, MOYKHO WJUTIOCTPUPOBAHO U300pa3UTh (II0KA3aTh) CHEPUUECKYIO CHIIOBYIO CTPYKTYPY BCEICHHON — HAa MILTIOCTPALIMHN U300PaKeHO
paspes chepuyecKoi CTPYKTYpBI:




B paspese cdepbl n3o0pakeHbl chepudeckue npeaensl B3auMOISHCTBUM, U COOTBETCTBEHHO UM BUIBI MAaTepUU

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

0) 10"-36 MeTpoB pa3Mep CHHTYJSIPHOCTH «a0COIOTHAS ITyCTOTay; Hayalo MaruuToanHaMuku HHGOTOHOB (Ddupa mpocTpancTBa) MIN cepa CHMHOBBIX MATHUTHBIX
oJiel IPUTATUBAHUE-OTTAIKMBAHUE, SBIEHUE MATHUTHOTO KBAHTOBAHUS YacTHUIl HH(OOTOHOB; min chepruuecKuii mpeaes 3JeKTPOMAarHUTHOTO B3aUMOICHCTBHUS.

1) 107-36 metpoB — 36*107-36 MeTpoB anana3zoH chepuyecKrx MpeaeaoB KBaHTOB HHGOPMAIIMK; HAYaJIO IPOCTPAHCTBA, CHEPUICCKUN AUala30H HCTOYHUKA
MarHMTHOTO MEXaHH3Ma KBaHTOBAaHUS HH(OTOHOB 3aKIIOYEHHOTO BHYTPU YaCTHUIIbI, CIIEKTPAIbHBIN TMana3oH KBaHTOB MH(OpPMAIIMK; Hayallo MPOCTPAHCTBA; (B 3TOM
MHTEpBaJIC IPUCYTCTBYET (paboTaeT) MarHUTHOE B3aMMOACHCTBUE — MEXAHHU3M Iepeadun KBaHTa WH(OpMAIIMA MarHUTOAMHAMUYECKUH, CTUH HH(POTOHA — HICTOUHUK
MarHUTHBIX B3aUMOJICHCTBHS).

2) 36*10"-36 meTpoB pa3mep dacTHIlbl HHOOTOH; min cHeprUueCKuii mpeaest AeUCTBUS ¢1adboro HHOTOHHOTO B3aUMO/ICHCTBUS (MArHUTOCIA00T0 B3aUMOICHCTBHS
KOPOTKOJICHCTBUS);

3) 107-24 metpoB max cepruecKuii mpeaen AeHCTBUS MAarHUTOCHILHOTO B3aUMOICHCTBHUS AaIbHOACHCTBHS; (MAKCHMAJIbHO BO3MOKHBIN TIpeies pa3mepa sijpa
XMMHYECKOTO 3JIEMEHTa apHOHHOM MaTEPUH ); HAYAJIO JICKTPOIUHAMUKHU (POTOHOB (3rpa-BpeMeHH) - MIN cdepa COHHOBBIX ICKTPUUECKHUX MMOJICH MPUTITHBAHUC-
OTTAJIKUBAHUE, SBJICHHUE HJICKTPHUUECKOTO KBAHTOBAHUS YacTHIl (POTOHOB; min chepruuecKuil mpeaen IeiCcTBUS TPaBUTALUN

4) 10"-24 metpoB — 36*10"-24 MeTpoB auana3oH chepruuecKuX MPeacioB KBAHTOB SJHEPTUHU; HAYal0 BpeMeHH, chepHUCCKUil TUanma30H HCTOYHHUKA DIICKTPUYECKOTO
MeXaHU3Ma KBaHTOBaHM (DOTOHOB 3aKIIFOYEHHOTO BHYTPH YaCTHIIBI

5) 36*10"-24 max BeposATHOCTHBIN pasMep (HoToHa; min cheprudyecKuii Ipeaea AeHCTBHS C1adoro AAepHOro B3auMOACHCTBHS (3JEKTPOCIa0b0ro B3aMMOIEHCTBHS)
6) 10”-12 merpoB max cepudeckuii npeaesn IeHCTBIs CUIIBHOTO SICPHOTO B3aUMOICHCTBHS (JICKTPOCUIILHOTO B3aMOJICHCTBUS ) (MAKCUMAIbHO BO3MOXKHBIN TIpEIel
pasmepa sipa XUMHUYECKOT0 3JIeMEHTa OAapUOHHON MAaTEPHUH)

7) 10"12 merpoB max cepuyecKuil mpeaes Ui eIMHIYHOI0 MaKpo 00pa30BaHMs MaTepUaIbHOIO 0OBEKTa BO BCEJICHHOM (HampuMep camasi 00JIbIiasi 38e3/1a BO
BCEJICHHOW HE MOXKET OBITh OOJIbIIIe HEXENN yKa3aHHBIN Mpeien)

8) 10724 merpoB max chepuueckuii npeaen AeUcTBUS IpaBUTAMU; Min chepuyecKuil Ipeesl pa3pbiBa CHJI B3aUMOAEHCTBHI BTOPOTro MOpsAIKa, 3a peeaaMH dToH
cepbl MaKpOCTPYKTYPbI MATEPUN BBIHYKICHHOTO COCTOSIHUS BTOPOTO MOpPsiiKa (MMeErolIas MOTEHIMAIbHYIO SHEPTUIo (POTOHOB) HAUMHAET PBATHCS, pa3pbIBaThCs,
paspymiatbcsi, rpaBUTaLUS 3a TpenenamMu chepsl He paboTaerT.

9) 10”36 meTpoB max cdepuueckuil mpeaes pa3pbiBa CUIJI B3aUMOICHCTBHI; max cepruueckuil mpeen nepexoaa MaTepul MakpoCTPYKTYP BbIHYKIEHHOTO
COCTOSIHUSI IIEPBOTO MOPSAKA B MATEPUIO UACATBHOTO COCTOSHUSA; max chepruueckuil mpeaesn BCeJIEHHOM; Max ceprudeckuil npeaen AelcTBUs AIEKTPOMarHuTHOTO
B3aUMOJICHCTBHSI.

Cdepuueckyro CHIIOBYIO CTPYKTYpY BceeneHHol MOXKHO MTOACNIUTE Ha OT/AeNbHBIE chephl — 5 cep:

1 cepa — ot 107-36M 10 107-24m — 310 cdhepa MaTepuu EPBOro MOPSIKA: CIOW apUOHHON MaTepuu

2 cdepa — ot 107-24m mo 107-12Mm — 310 chepa MaTepru BTOPOTO MOPSIIKA: CIOW OapHOHHON MaTepuu

3 cdepa — ot 107-36M 10 10736M — 370 chepa MarHUTHOTO U 3JIEKTPOMArHUTHOTO B3aUMOJIeHCTBUI

4 cdepa — ot 10"-24Mm no 10724m — 3710 chepa IMEKTPUIECKOTO U TPABUTAIIMOHHOTO B3aUMOACHCTBUI

5 chepa — ot 10724m no 10"36M — 310 cdhepa pa3pbiBa BceX B3aUMOICHCTBUN MaTepUH BBIHYKJIEHHOTO COCTOSIHUS (TPaBUTAIMOHHOTO, SJIEKTPHUECKOTO, SIIEPHBIX
cJ1ab0T0 U CUIIBHOIO)

Cdepuueckas cuioBas cTpykTypa Beenennoit pasnaraercs Ha 7 cepuyecKHX NMpeiesioB — [[BETHbIEC IIPEEIbL:

1 ®uonerossrit peaen — ot 10"-36m mo 36*107-36M — ipeacTaBiIsieT co00i HHTEpBaII, CHEPUUECKUX TTPEAETIOB KBAHTOB HH(GOPMAIINH; HAYaJI0 TIPOCTPAHCTBA,
cepryeckuii TMarna3oH UCTOYHNKA MAarHUTHOTO MEXaHNW3Ma KBAHTOBaHHS MH(OTOHOB 3aKJIFOYEHHOTO BHYTPH YaCTHIIBI B CTPYKTYPE CIIMHA YacTHUIIbI, (CIION «TEMHOM
SHEPTUN»), 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 JabHOJACHCTBUS, cpepruecKuil mpenesn saep XuMHIECKUX IEMEHTOB apUOHHOM MaTepHH; 3JIEKTPOMAarHUTHOE B3aUMO/ICHCTBHE MOYKHO Ha3BaTh
MEepBOM MHTErPUPOBAHHON CUJION B3aUMOJICHCTBUS, BO3HUKAIOIIECH B CHHEM Mpejele. SBieHre nepBoi HHTETPUPOBAHHOM CHIIBI AJIEKTPOMArHUTHOTO B3aUMOICHCTBUSA
COOTBETCTBEHHO MOKHO Ha3BaTh — BTOPHIM B3PBIBOM MaTE€pUH, BCIEACTBUE KOTOPOIO IPOUCXOAUT CTPYKTYPUPOBAHUE MAaTEPUU NIEPBOTO MOPSAIKA, APUOHHON MaTepuu
(TéMHOI MaTepun), yCIOBHUS CTPYKTYPHUPOBAHUSI apUOHHONW MaTepuu U3 MH(GOTOHOB Bo3HUKaIOT B CHHEH AbIpe, B LIEHTPE BCEICHOM. (ClI0i apuoOHHOM MaTepuH,
«TEMHOM MaTepumn»)
3 T'ony6oii chepuueckunii mpenen — ot 107-24m mo 36*107-24Mm — npencraBisgeT coO0M UHTEPBAJI, IMAMa30H KBAHTOB SHEPTHH (POTOHOB (OTCIOAA BEPOSATHOCTHBIE
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 KOTOpbIE B IIEHTPAX ralakKTHK HAXOMAATCA.
["ony6oii chepuyeckuii mpeaesn 3anoaHII0T (POTOHBI, HOCUTEIH KBAaHTOB 3HEPTHH. POTOHBI — CBOCOOPA3HBIN BU MAaTEepUH, HAXOAAILIETOCS B JAHHOM IpEeIe, STHM
00yCIOBIJIEHBI X (PU3UYECKUE CBOMCTBA — OHU HEMOCPEACTBEHHO HE MPUHUMAIOT YYacTUs B MArHUTOCUJIbHBIX B3aUMOJICHCTBUSAX NOO HAXOMATCS BBILLIE 3TON Cephl U
HE MPUHUMAIOT Y9aCTHs B 3JIEKTPOCIA0BIX B3aUMOACHCTBUSAX NOO HAXOAATCS HUXKE ATOH chephl, HO MPUHUMAIOT Y4aCTHE HENOCPEICTBEHHO B AJIEKTPOMArHUTHBIX
B3aMMOJICHCTBUAX, TOTOMY YTO HAXOSATCS B MHTEPBAJIE DJIEKTPOMArHUTHOTO B3aUMOJIeHCTBUS. V3 Teopuu creayer — MeXxaHu3M Mepeadnd KBaHTOB YHEPTHH
ANIEKTPOAMHAMUYECKUH (CITUH MOXKET HECTH OJHY (PYHKITUIO, €CITH CIIMH WH(POTOHA HOCUTENIhb MATHUTHOW (DYHKIIMH, TO CIUH ()OTOHA JOJDKEH OBITH HOCHTEIEM
anekTpudeckoi PpyHkuum), cepa marepuu odpasyromiast 3pup-Bpemsi.
4 3enénbrii cepudeckuit mpeaen — ot 36*10"-24m no 10"-12M — npeacTaBiseT co00i MHTEPBA ACHCTBHSI C1a00TO M CHIILHOTO SIICPHBIX B3aUMOJICHCTBUH,
BCJIE/ICTBUE ACHCTBUS SIIEPHBIX CUJI B3AUMOACHCTBUS, KaK B3aUMHO JIOTIOIHSIIOIIMX OJTHO JPYTOE, B 3TOM 3€JIEHOM IMpeiesie BOZHUKAET BTOpasi MHTETPUPOBAaHHAs CUIa
B3aMMOJICHCTBHS — IPaBUTAIIMS, CHJIA TATBHOACHCTBHS. TakiuM 00pa3oM BBIXOUT, YTO HCTOYHHKOM TPABUTAIIUH SBIISICTCS HHTETPALIUS JTOTIOTTHEHUS
OJTHOHAIPABJICHHOTO AeHCTBUS c1ab0i M CUIIbHOM SEPHBIX B3aUMOJICHCTBHIL. A sSIBICHHE BTOPOW UHTETPUPOBAHHOM CHUJIbI B3aUMOJICHCTBHS TPaBUTALINH
COOTBETCTBEHHO MOKHO Ha3BaTh YETBEPTHIM B3PHIBOM MaTEPUU, BCIEICTBUE KOTOPOIO IPOUCXOJUT JOMOIHUTEIBLHOE CTPYKTYPUPOBAHUE MATEPUH BTOPOIO MOPSAIKA,
O6apuonHoi Marepuu. ([lononHuTenbHOE CTPYKTYPUPOBAHNE MATEPUU — UMEETCS B BUAY TO, YTO B CTPYKTYPUPOBAHUN 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 ¢ benbiMu JpipaMy MOTOMY YTO MaKCUMalIbHOE JaBJieHHE (POTOHOB (INIOTHOCTb U3JTY4EHUs ) IPH BbIX0J1e U3 benoii apIpbl
c03/1a€T ycnoBue ABJeHUs1 YEPHOU ABIPBI KOTOpas MorjiomaeT (OTOHBI CKUMAs UX B IPOLIECCE CUHTE3a HOBOT'O BHJ1a MaTepUH - 0ApMOHHOM MaTepUH, CUHTE3UPYS
sJICpHBIE B3aUMOJCHCTBUS (ITEKTPUUECKUE B3aUMOICHCTBYSA) U HHTETPUPOBAHHYIO TPABUTAYIIMIO.
5 XKeénterit chepuueckuit mpenen — ot 107°-36m 1o 10°36m - npeacrasisieT coO0H HHTEPBAT IEUCTBUS DJIEKTPOMArHUTHOTO B3aUMOICUCTBHS. DJIEKTPOMArHUTHbBIE
B3aMMOJIEHCTBHS MOTYT paboTaTh B TEX Mpejienax, B KOTOPBIX €CTh XOTh OJIHA COCTABJISAIOIIAs, MM MarHUTHAS MITH 3JIEKTPHUUECKasi, TAKUM 00pa3oM 3J€KTPOMarHeTu3M
MOJKET IPOSBIATHCS B MPEesax U MArHUTHOU cdepsl (0T 10%m I[OIOSGM) U DJIEKTPUYECKOM cdepbl (0T 10%m 10 1024M), 3JIEKTPOMAarHeTU3M NOJIEPKUBACTCS ITUMHU
cepamu.
6 OpamxeBblit cepruyeckuii mpener — ot 107-24m 1o 10724M — nipeictaBisieT cOO0H WHTEPBAJ JICUCTBUS IpaBUTAMU. TakuM 00pa3oM MOXKHO MPEAIOIOKHUTH YTO
pasmep 3¢pupa Bpemenu nopsiaka 10 B 24 creneHn METpoB Ha HJlealIbHYIO c(epy, HO BpalleHue 1edpopMHUpyeT cepy pacTsarupas e€ B 3KBaTOpUalbHOM 0b1acTu Ha
YHCIIO U U MOKET NPUHATH hopMy cheponna ¢ pazmepom 3,14* 10%*m 1o JKBaTOpY.
7 KpacHblii chepuyeckuii mpenen — ot 10724m 1o 10736Mm — npescraisier co0oi MHTEpBal pa3pbiBa BCEX CHJI B3aUMOJICHCTBUN MaTepHH BBIHYKJCHHOTO COCTOSTHHSL.
Hauano mporecca pa3peiBa 6aprOHHONW MaTepUu COOTBETCTBEHHO OT 10724M u 3aBepIIeHHe MpoIiecca pa3pbiBa CHII B3aUMOICHCTBUS Ha C(HEPUIECKOM TIpeIeIie
10736Mm. Matepusi BBIHYX/IE€HHOT'O COCTOSIHUS TOJIHOCTBIO MEPEXOAUT B MATEPUIO UJIEaTbHOTO COCTOSHUS, 3TOT Mpeies MpeACcTaBiseT co00i max cheprudeckuii
npenen Beenennoil. 9To 3HaUMT, €ClIM MPOTOH Pa3orHaTh /10 CKOPOCTH CBETa OH OyJeT MpeObIBaTh Ha IPAHUIIE Pa3pbiBa MaTepuu OAPUOHHOI (CBETOBast CKOPOCTh
npeses NpOYHOCTH 0ApUOHHOM MaTepuu), 1 MOXKET pa30pBaThCs Ha (OTOHBI (FraMMa M3JIy4Y€HHE), pa30THATh MPOTOH HA CKOPOCTH BBIIIE CBETOBOW HEBO3MOXKHO, a HA
CBETOBOM CKOPOCTH NMPOTOH Pa3pyILIUTCS C BbIACIEHUEM raMMa U3TyYeHHUsI.

Crpoenne nuporoHa



CxeMaTH4ecky BU3yaJbHO B HALlIeM MOHUMAHUH BOCTIIPUSTHS, OJATh CTPOCHNUE HH(POTOHA, KaK «I4EHKH, YaCTUIIBD MPOCTPAHCTBA YCIOBHO MOXKHO TaK:

1. CHHTYISIPHOCTB «a0COIIOTHAS ITyCTOTa

2. CriiH CHUHTYJSIPHOCTH a0COJTFOTHAS ITyCTOTA

3. 3oHa (cepudeckue mpeaensl) AUCTBH cI1ab0ro HHGHOTOHHOTO B3aUMOICHCTBHUS OTTAIKUBAHUS-TIPUTATUBAHUS (KOPOTKOICHCTBU)

4. 3oHa (cepuueckue npeaessl) 1eHCTBUS CHIBHOTO HH(OTOHHOIO B3aUMOECHCTBUS NPUTITUBAHUS-OTTAIKUBAHUS (HaJIbHOAECHCTBU)

HHboTOH - 371eMeHTapHas YaCTULA, KBAHT MarHUTHOT'O M3JIyYEHHsI B BUJIE CITUPATIbHBIX MArHUTHBIX BOJH M MEPEHOCYUK HJIEKTPOMArHUTHOTO B3aMMOACHCTBHS. JTO
0e3maccoBas yacTula B KoopAMHaTax orcuéra chepsl 3pupa-npocTpaHCTBAa UMEIOIAsl CKOPOCTh Mepelayd MarHUTHBIX KBAHTOB HH(OPMALMU FAPMOHUYHYIO K €JUHON
LEJIOCTHOM CHIIOBO# CTPYKTYpE BCEIICHHOM, BEIYMCISIEMYIO B KAHOHHYECKOM HyMEPOJIOTHH (HE BHIYMCIIIEMYIO B KJIACCUUECKOW (PM3HKE), MATHUTHBIN 3apsi HHPOTOHA
paBeH HyJt0. IH)OTOH MOXKET HaXOIUTSI TOJIBKO B IBYX CIIMHOBBIX COCTOSIHUAX C IMPOEKIMEN CIIMHA Ha HallpaBJIeHUe JIBUKEHUs (cupaabHOCThio) +0,618... 1 -
0,618...

Cnaboe nH(GOTOHHOE B3aUMO/ICHCTBHE HE M03BOJIIET UH()OTOHAM «CIMIHYThCS» U 00pa3oBaTh 6echopMeHHbIN He (PYHKIIMOHATIBHBIN «KOM» MaTepuu (Ipuaaér
CBOWCTBO aOCOJIFOTHO TBEPOW YACTHIIBI), @ KBAHTOBAHUE YACTHUIIBI IPUAAET CBOMCTBO BOJMHBL. CHIIbHOE HHPOTOHHOE B3aUMOJICHICTBHE CTPYKTYPUPYET U PALlMOHATIBHO
YIOpAJ0YMBAET cCaMU HH(POTOHBI MEX1y co00i (IpuaaéT CBOMCTBO MAarHUTHOI'O KBAHTOBAHUS MEX 1y YyacTULaMu). D¢up MpoCTpaHCTBA €CTh UAEATbHOE COCTOSIHUE
MaTepHuu ¢ abCOMOTHON KHHETUYECKOM SHEPruei B KoopAnHaTax cepsl dapupa-npocTpancTBa. biaaromaps Takum cBoiCTBaM 4acTHIl HH(OTOHBI B CBOEH Macce
00pa30BbIBAIOT CIMPAIBHYIO MArHUTHYIO JMIIOJIEBYIO PEIETKY IPOCTPAHCTBA (B 330TEPUUYECKUX KHUraxX peléTka n300pakeHa B JI0OCKOM HCIOJIHEHUH) KaK
MEPBUYHYIO 00BEMHYIO MAaTPHUILy BCEIEHHOU (00bEMHOE N300paKEHUE CTPYKTYPHI IPOCTPAHCTBA MOKHO BU3YAIM3HPOBATH C MMOMOIIBIO KOMIIBIOTEPHBIX TEXHOJIOTHIA).

WneanbHOE COCTOSIHME MaTepUH OTBEYAET TOMY IIEPUOY, YTO B (PU3HMKE HA3BIBAIOT «COCTOsIHUE MaTepuu 10 bonbuioro B3peiBa». Jta Teopust yka3blBaeT, YTO
Bosnbmioit B3peIB He sBNsieTCS MPUYMHON BOSHUKHOBEHHS BeeneHHOM, a CHHTYISIPHOCTD ¢ mapaMerpaMu: IoTHOCTh 107931/cM3 u Temneparypoii 10732 K He
ABJISICTCA TOUKOM 0TcuéTa Hauasa BeesnleHHOH, a Ha caMOM Jielie 3TO KOHEUHBIH pe3ysbTaT B caMOM KOHIIe 1uKiIa BeesieHHOU (CyTh ObITus, KaTpeH Ne29).

B nauane rmukia OpU1H TOJIBKO WH(GOTOHBI, PAIIMOHAIBHO M YIIOPSIOYCHHO pa3MeIIeHbl B 00pa30BaHHOM UMH MPOCTpaHCTBE. [IpocTpaHCTBO €CTh TaM, I/1e HaXOIATCs
palnMoHaIbHO yIIaKOBaHHbIE HH(MOTOHBI, I1€ UHPOTOHOB HET, TaM HET U IPOCTPAHCTBA.

Korna 65110 TONBKO H1€aIbHOE COCTOSTHUE MAaTE€PUH, ObLIIO TOJIBKO MPOCTPAHCTBO, BPEMEHHU HE ObLIO, TIOTOMY UTO BpeMsi 00pa30BbIBAET MAaTEPHs BHIHYKICHHOTO
COCTOSIHUSL.

OyHKIMOHAIbHBIE YaCTHUIIbI HH(OTOHBI, B3aUMOJEHCTBYIOT MEX 1y COOOM Osiarojapst BOSHUKAIOIIMM MAarHUTHBIM CHJIaM, a €IMHULA B3aUMOAECHCTBUSI MEXKIY
nH(POTOHAMU — KBaHT UH(popMaru. MHPOTOHBI, Kak HOCUTENIN KBAHTOB HH(POPMALINH, B3aUMOAEHCTBYS (KBAaHTYSCh) MEXy 000, 00pa30BbIBAIOT
MH(OPMALIMOHHBIN TOH IPOCTPAHCTBA, KBAaHThHI HMH()OPMALIUK pacpeAessiiIuch 10 BCEMY IPOCTPAHCTBRY (MPOCTPAHCTBO SBISET COO0I0 MHPOPMAIIMOHHBIN TOH).
Ilepenaua kBaHTa HH(POPMALIUU B IPOCTPAHCTBE OCYIIECTBIIAETCS 0€3 3aTpaThl BpEMEHHU B HAIIMX KOOpAuMHaTax oTcuéra (t=0), Tak Kak Hallero BpeMeHH B
MIPOCTPAHCTBE HET, HO €CTh IPOCTPAHCTBEHHBIN KPUTEPHUI CKOPOCTH NEpejaul KBAaHTOB HH(OPMALIMY, U €70 MOKHO MOJaTh B MIEpecUETe Ha «YCJIOBHOE Hallle BPEMsI».

Kak 05l MOrna BBITJISAETh caMasi IepBasi BO BCEJIEHHOM «TOYKa KOH/IEHCAIlUU» B IPOCTPAHCTBE, M B KAKOW TOYKE NMPOCTPAHCTBA OHA MOIJIa 00pa3oBaThCs, U 10
Kakoi nmpuunHe? Ha 3ToT BOpoc MOYXHO OTBETHUTb, UCCIIEOBAB CBOWCTBA HH(OTOHA, CTENIEHN CTaOMIBHOCTU PaBHOMEPHOCTH pacIipeieieHus (pacceuBaHMsl)
BOJIHOBBIX [TOTOKOB KBaHTOB MH(OpMAIMK B IPOCTPAHCTBE, U BEPOATHOCTh BOSHUKHOBEHHS HEPAaBHOMEPHOCTEN MOTOKOB KBAaHTOB MH(pOpMAIMH, TJe Obl OHU MOTJIN
CKOHIICHTPUPOBATHCS B TOUKE XyZ MPOCTpaHCTBA. [Ipu 3TOM caMo IpOCTpaHCTBO COOTBETCTBEHHO PaccMaTpUBaTh KaK «MHOXECTBO (MacCHB) YacTUIl MH(OTOHOB, a
CIIMH UH(POTOHOB UMEET ONpeAeIEHHOE 3HaUCHHE, C YYETOM BO3SHUKAIOIIUX CHJI B3auMoeiicTBUi. O4eBHIHO, UTO TaKOH TOUKOM MOKET OBITh «1IeHTp Bceenennoi».
Taxum o6pa3omM, B MaTeMaTHUECKUX MOJENSIX KOOPAUHAT C pa3BUTHEM (PACIIUPEHUEM) BCEIEHHOM YCIOXKHIETCS U CUCTEMa KOOPJIMHAT C MHOKECTBEHHBIMH TOUKaMH
OTCYETOB, U MPUOOPETAET BUJ UPPALIIOHAIIBHONW CUCTEMBI KOOPAMUHAT, TpUOOpeTas CBOWCTBO MHOTOMEPHOCTH, a KOTJIa BCEJICHHAs: HAUHET CXJIONBIBATHCS, CKUMAThCH,
CTapeTh, TOT1a MHOTOMEPHOCTh HAYHET YMEHbBIATHCS, TAK CKa3aTh OyJeT 0OpaTHBIN X0/ YIPOIIEHHS KOOPIUHAT.

Kanonnyeckasi KBAaHTOBasi MEXaHUKA
Beimie noan yepTéx ycioBHbIN nH(OTOHA (BU3yain3anus HHGOpMAaLMK) C MPAaBOCTOPOHHUM CIIMHOM, TAK)KE€ aHAJIOTMYHO BBITJIAUT U YaCTHIIA C JIEBOCTOPOHHUM
CIIMHOM KaK 3epKajJbHO CHMMETpPUYHAsi TeoMeTpuuecKas Gpurypa.



Ecnu cnenath MeXaHMYECKYI0 MarHUTHYIO MOJIENb ATUX YacTull, 248 cdep, 1 TOMECTUTh UX B cepy 00bEMOM, KOTOPHIN MpeEBBIIIaeT 00bEM 3aHUMaeMblit 248 chep Ha
1,618 To nomxen HabmonaTbes 3G GeKT MarHuToArnHaMUKH. Ho Kak 0Ka3anock B MPOLEcce MOMBITKH CO3/1aHUSI MATHUTHOM MOJIENIN, YTO MarHUThI TaKUX
reoMeTpHUecKuX (POpM MPaKTUUECKU HEBO3ZMOXKHO CJIeNaTh, HET TaKUX TeXHoJorui. CymecTByeT ené ouH Coco0: KOMIBIOTEPHOE MOJETUPOBAHHE, HO TaK KaK s HE
HAIIEN CHEeIMAINCTOB B 3TON 00JIACTH, ATOT BOIPOC OCTAETCS OTKPHITHIM, HO TEOPETUYECKH HY>KHAasi UH(OPMAIIHSI BCKPBITA, U 51 OTTAJIKUBAIOCH MTOKA TOJIBKO OT
IIOJIyYEHHBIX TEOPETUYECKUX JaHHBIX, KOTOPbIE MOXHO IPOBEPUTH Ha MpPaKTUKE. TeopeTnyecky KaHOHUYECKasi KBAHTOBAsi MEXaHUKA PACKPbITa, HO MOYKHO U Ha
MPAKTUKE IPOBEPUTH KOMITBIOTEPHBIM MOJICIIMPOBAaHUEM. |'pak MarHUTOIMHAMMKH PEIIETKH MPOCTPAHCTBA MoJ1aH Ha ¢oto rpaduka «Yamm ['paans». 3amedy, uTo
KOMIIbIOTEpPHAs MOJIeNIb OyIeT paboTaTh Jydllle YeM MeXaHU4YecKasi, 100 MexaHuueckas Oy/1eT HCKa)KeHa BO MEPBBIX TPEHUEM, BO BTOPBIX 3Ta MOJEb Oy/eT UMETh
HEKOTOPBIE PA3INYM MEXy KOHPHUTypausIMyd MarHUTHBIX MOJIEH B TPUPOAHON MarHUTOIMHAMUKE U B MArHUTHON MEXaHW4eCKoi Mozenu. PazHuia B ToM 4To
MarHuTHOE 10JI€ IPUPOAHOM YacTUIbl IPOCTPAHCTBA UMEET OJMH BEKTOP, a B MEXaHMUECKOW MOJIEJI MarHUTHOE 110JI€ MHOTOBEKTOPHOE, U OyAeT UCKaXKaTh
MOJIETMPOBAHUE PELIETKU POCTPAHCTBA, BOT B 4éM pa3Huua. [loaToMy nyuiie cienarb KOMIBIOTEPHYIO MOJENb «MAarHUTHAs CIIMPallb TUI0JIEBas PEIIETKA
IIPOCTPAHCTBa» € 33JaHHBIMU ITapaMeTPaMH.

Kanonunyeckasi KBaHTOBasi JIOTHKA
Tounast cucremMHast HayKa KAHOHHYECKasi HyMEPOJIOTHs MOCTPOEHA UCKITIOYUTEIBHO Ha KAHOHUYECKOM KBAaHTOBOH JIOTHKE, 3Ta JIOTHKA OepéT CBOE HA4ajIo OT
KaHOHUYECKOW KBAaHTOBOM MEXaHUKH, a KAHOHWYECKasi KBAHTOBAasi MEXaHUKa B CBOIO ouepeb OepET Hauano OT YeThIPEX MH(GOPMAIMOHHBIX KAHOHOB.
MatemaTtnueckre BbIUMCIEHUS aJlbTEPHATUBHBIE, HO HE BCErla. 371eCh BCE CO BCEM B3aUMOCBsI3aHO. TakuM 00pa3oM yCI0BHO, TMIIOTETHUYECKU MOXKHO CKa3aTh YTO MUP
JEPKUTHCS Ha YETHIPEX KaHOHAX (Ha 4eTBhIPEX «KUTax»), oopa3 - Kpect JKuBoTBOpSIIMIA, CHMBOINYECKH 00pa3HO BBIPAKAsCh.

21 nexadps 2010
Jdup, NPOCTPAHCTBO, BeeJeHHass, nHpopManus, HHdPLI, BeUHbIH ABUraTeJab U ""'yama' I'paaas

[Ipuuém 3neck vama ['paansa?

C camoro Hayaja pa3zouyapyro McKaTelel Jaiiu, ¢ Ipyroil CTopoHbl MOXKHO OOHAEKUTh U3YJarOLINX JIereH bl 0 yamie ['paans. Ecau u cymecTByeT oHa B pU3MUECKOM

UCIIOJIHEHUH, TO HE B TAKOM BUJIE, B KaKOM €€ npeacTaBisioT. @opMma yanim cBoeoOpa3Has, BO3MOKHO MHOTMM 3HaKoMma. YTo oHa co0oi mpencTaBiseT?

OTBeT oYeHb MPOCTOM M HEOXKUAAHHBIN, a JJI1 MATEMaTUKOB U (PU3UKOB BO3MOKHO JaXke MPOU3BEET 3((EeKT He BOCTIPUATHS, TOTOMY YTO JUJIsl HUX J1aXKe pa3roBop Ha

TEMY BEUHOTO JIBUTaTellsl CYMTAETCS AYPHBIM TOHOM, HE TO, YTO TpaduK paboThl BEYHOIO JBUTATENs, OTOOpaKaIOIINK JBE MATHUTHBIX SIMBI B CUCTEME (C

OTPULIATEIIHBIM U MOJIOKUTEIbHBIM 3HAKaMH ).

Kcraru, u3 rpaguka noHATHO, Mo4eMy GU3UKH 10 CUX MOP He oOHapy)uiu 3¢up. OObsSCHIETCS 3TO MPOCTO — CyMMAapHble MOMEHTHI (MAarHUTHBIN U KPYTSILINN)

IIPOCTPAHCTBEHHO-3(MPHON CHCTEMBI paBeH HOMIO. Takum obpa3oM, 3pup, Kak cuctema coctosuias (00pa3oBaHHast) U3 MHPOTOHOB ceOst HUYEM HeE MPOsBIISET.
[Ipoucxoxaenue nHopMaluyl UMEET OAMH KOPEHb COBMECTHO C IIPOUCXOXKACHUEM MaTepUn KaK TaKoBOM, U BceneHHON Kak JIOTHYHBIX MOCIIEI0BaTENIbHBIX

COOBITHH HCXOAANMX U3 AOCOTIOTHO YHOPSI0UEHHOTO ABMKEHHUS MaTepuu, OepyIlero Hayajao U3 CTPOEHUs HH(POTOHA U ero pazMepa, Kak MepBOPOIHON YaCTUIIbI

MaTepUu, KOTOPOH HET MOA00us, MOPOXKAAIOIIEeH Ha CBOEM NIEPBOM YpOBHE (cucTeMa HHPOTOH S1) AMHUILY HHPOpPMAIUU 1 TPUT, YTO COAEPKUT 1KBaHT nH(DOpMALINH,

KOTOPBIH B CBOIO OYepe/ib UMEET OIpe IeIeHHbI MEXaHU3M Iepejaul B CUCTEME MHOXKeCTBa MHPOTOHOB. DTy cuctemy pusuku HassiBaioT DDUP (Bepenee

Ha3bIBAJIM), HO CyTH €€ He MOHUMAIOT Ha CeroHAIIHMM JeHb. B TakoM citydae a¢up, kak cucrema MHOkecTBa HHGoToHOB 00pazyetr [IPOCTPAHCTBO. B

MPOCTPaHCTBE MH(POTOHBI, OJIaroapst CRBOEMy BHYTpEHHEMY HH(DOPMAITMOHHOMY COJIEPKaHHIO COBEPIIAIOT JMHAMUYECKOE JBH)KEHUE, TPUUEM 3TO ABUIKEHUE UMEET

AbcomtoTHbIN nopanok, T € HuKakoro XAOCA HET. [IpoctpancTBeHHO-3pupHas cucteMa nMeeT AOCOMIOTHBINA MOPSAIOK paBHBIM CyMMapHOMY HH(GOPMallMOHHOMY

coJiepKaHuIo (EMKOCTH) BCETO KOJIMYECTBA MH(POTOHOB, KaK MEPBOPOHOIN CUCTEMBI:

SH_3=m*10"31

IIPU YCIIOBUU YTO S1=1TpHT


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

3T1oT 00bEM HHPOPMALIUU 00pa3yeT MarHUTHAS NPUPOa CIMHA HH(POTOHA, T €:

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

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

0 — oTcytcTBHE MTH0O0TO U3 TOJIIOCOB B OIPECIEHHBI MOMEHT 110 BCel mitomiau cepsl HHPOTOHA.

D70 3HaUUT 4TO HUPPHI -1 1 1 aOCONOTHO paBHO3HAYHBI, MX B JAHHOM CJIy4ae pa3jiMyacT HalpaBIeHHE CIIMHA, BEKTOP MAarHUTHOT'O MOJIs, OMPEIESIOIETo
HaIpPaBJIEHUE MATHUTHBIX MOMEHTOB ¥ BOSHHKAIOIINX COOTBETCTBEHHBIX KPYTSIIUX MOMEHTOB M OTIPEICIICHHBIX BUOPAIIMOHHBIX MOMEHTOB CHCTEMEI Sj 110
OTHOIICHHUIO K SHHOMY KOJIMYECTBY aHAJIOTHYHBIX CUCTEM S1 (MH(OTOHOB) 00pa3yIOUINX €IUHYIO0 TPOCTPAHCTBEHHO-3(UPHYIO CUCTEMY.

Hcxonst u3 3TUX TaHHBIX MOYKHO BBIBECTH Irpaduk paboThl, BO3HUKAIOMIEH 13 HH()OPMAITMOHHOTO COJCPKAHNS MHOXKECTBA CHCTEM S1 B €UHOMN
MIPOCTPAHCTBEHHO-3(DUPHOI cUCTEME Spp.s MIPH YCIOBUU YTO IMPOCTPAHCTBEHHO-3(hMpHAsI CHUCTEMA SIBISIETCS 3aMKHYTOM CHCTEMOIl, cucTeMa S; TOXKE SBIISIETCS
3aMKHYTOW CHCTEMOW, HO CITIUH 3TOW CUCTEMBI Pa30MKHYT 110 TIPOMOPITMH 30JI0TOTO ceueHus. [loaromy rpaduk ToKe 3aMKHYTHIH, ¥ 110 CKOJILKO CUCTEMBI, paboTy
KOTOPBIX OIMKCHIBAET IPaUK SBISIIOTCA 00bEMHBIMU (CHEPUUECKUMH ), TO U TpaduK TOIKEH ObITh 00BEMHBIM, a BBEACHHAS TPOCTPAHCTBEHHAS] KOOpAUHATa Z
00pa3oBBIBATH C KOOPAMHATONW OTOOpaKaIOIel OrpaHUYEHHYIO BEIMYMHY M HAPABICHHOCTh MATHUTHOTO MOMEHTA KPYTOBYIO IIJIOCKOCTD B IIpe/ieNiaX BeTMYNHBI
MarHMTHOT'O MOMEHTa ¥ COOTBETCTBEHHO OTOOpakaTh BCEHANIPABIEHHOCTh MArHUTHBIX MOMEHTOB.

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



rze KoopauHata M oToOpakaeT MarHUTHBIE MOMEHTHI,
koopauHaTa E — BOSHHUKAIOIINE KPYTSAIAE MOMEHTBI.

CaolicTBa IPOCTPaHCTBEHHO-3(DUPHOI CUCTEMBI, KaK UealbHOM MaTepHallbHOM CHCTEMBI pacoiiaraloT BOSHUKHOBEHUIO BHIHYKICHHBIX MaT€PHAbHBIX CUCTEM,
KOTOPBIE MOTYT OBITh OMTUCAHBI COOTBETCTBEHHO JecATUYHBIM KoaoM 0,1,2,3,4,5,6,7,8,9 B oTiiiune OT MaeabHON CUCTEMBI, OMTMCHIBAIOIICHCS TPOMYHBIM KOJIOM U
MarHUTHBIMHU B3aUMOJICHCTBUSIMU.

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
IpocTasi.

Ha ceronHsmHui 1eHb BCIUIBLIA 3aKOHOMEPHAs CHCTEMa TOCIIeI0BATEIIEHBIX COOBITHI, KOTOPhIE MOTYT OBITh OIU()POBAHBI COOTBETCTBYIOIIECH CUCTEMON — «MaTpPHUIIEH
BCEJIGHHOW», U U3 3TUX LU(P NOIYYUTh HHTEPECYIOIUE JaHHbIE, (B 3TOM CIIy4ae — BBIYUCIUTH KOJUUYECTBEHHOE COOTHOIIEHNE MaTepUil 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 0OBEKTA: OH MOXKET BO3HUKHYTh B HEKOEM MECTe, TJie 10 KaKUM JIM00 MPUYMHAM €CTh MOBBILIEHHOE COJIepKaHue HEKOW NIepBUYHOM MaTepuH,
KOTOPYIO OH MOTJIOIIAET, MAaKCUMAJIbHBIN Mpe/iell IUIOTHOCTH NEPBUYHON MaTepHuu, KOTOpas Ocie MPEBBIIIEHUS 3TOro Oapbepa NpruoOpeTaeT HOBbIE CBOMCTBA,
00yCIIOBIMBAIOLIME UX JJAJIbHEIIee YINIOTHEHHUE, U MOCJIE0BaTEeNIbHOE SIBJICHUE KaUeCTBEHHO HOBBIX B3aUMOJICHCTBUI.

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 B3aUMOJICHCTBHEM C YBEIMYEHHUEM MOTEHIIUATbHON BHYTPEHHEN SHEpPrueil HOBBIX CHHTE3UPOBAHHBIX YaCTHILl. Takoe cikaTHe
MIEPBUYHON MaTepuH 00YCIOBIMBACT €€ TOTJIOMIEHUE TOXKE 0 CTPOTOM MPOMOPIIMOHATHFHON 3aKOHOMEPHOCTH.



BriOpoc BTOpUYHOI MaTepuy — BHOBB SIBUBILASICSI BTOPUYHAS MAaTEPHsl HE MOXET MOCTOSIHHO HAKAIUIMBATHCS B sIIpe 00BbEKTa 10 OECKOHEUHOCTH, OHAa BEIOpPACKIBAETCS
HapYyXXy 10 onpeAeaéHHol GpopMye-pornopiuy, 3HAYUT JOJDKHA I BCEX TUIOB 00BEKTOB TAKOTO pojia ObITh 0/1HA 001as (popMyia MOTJIOMEHUS-BBIOpOCa MaTEPHIA.
3aukcupoBaHHasi BTOPUYHBIMU CBSA3SIMU-B3aUMOICHCTBUAMU BTOPUYHAsI MAaTepUsl MPUOOpETaeT Ka4yeCTBEHHO HOBBIE CBOMCTBA U ABJISAETCSA U3HAYAIBHO
IUIOTHEE IEPBUYHOM 110 hopMyiie 0OpaTHO MPOTOPLIUOHATBHOM T O YIUIOTHEHHE MaTEPUU COITPOBOXKAAETCS CPepHUECKUM YKPYITHEHHEM B COOTBETCTBYIOIEH CTENICHH,
HACTOJIBKO, HACKOJIBKO SIBJIIIOTCS 1albHOAECHCTBYIOLIMMH HOBbIE CHHTE3UPOBAHHbIE CBSA3H - CUJIbl B3AaUMOJIEHCTBUS, ONPEEIAIONIMMUCS CPEePUUIECKUMU NIPEIeIaMH,

KaK min Tak ¥ max.

B actpousuke 00BEKT TaKOTro pojia Ha3bIBACTCA «IbIpa» U3 3a CBOMCTBA MOIIIOIIATh MATEPHUIO 32 TaK HAa3bIBAEMbII «TOPU30HT COOBITUIY», HO TOT MHUMBIH
TOPU30HT COBCEM HE TOPU3O0HT, a ONpPeACIEHHBIH 00BEM B IPOCTPAHCTBE, B KOTOPOM MTPOUCXOIAT COBEPIICHHO MPEICKAa3yeMble MPOILECCHl UHTETPallii MaTEPHU C
napajiesIbHOM reHepanueil COOTBETCTBYIOIIUX CUJI B3aUMO/IEHCTBHSL, COITPOBOKIAIOIINECS OUEPEIHBIM YIUIOTHEHHEM MaTepuu U (pUKcanuei CTpyKTypbl HOCPEICTBOM
BO3HHUKIINX BTOPUYHBIX CTEHEPUPOBAHHBIX B3aUMOJAEHCTBUM, COOTBETCTBEHHON BTOPUYHOM MaTEpUM HA BBIXOJE U3 SAPA JAbIPHIL.

Ha ceroansiauii 1eHs B acTpodu3nke U3BECTHBI ABa TUNA JAblp — uépHas u 6enas (U1, BJI), npuuém camu 00beKThl Kak Obl OOHAPYKEHBI, U AaXKe OMHCAHBI, OUYCHb
ITIOBEPXHOCTHO.

CyTb AbIp B acTpo(U3MKe TOJIKOM HEU3BECTHA, a €CIIM HE U3BECTHA CYTh, TO OTKY/A U3BECTHO O MIPOUCXOKICHUU HarpuMep YEpHBIX JbIp, IKOObI MOSIBIISIOLINXCS B
CIJICZICTBUH KOJUIAIICa CBEPXMACCHBHBIX 3BE3117 A MokeT 310 BoBce He U/I, a mHbIe 00beKThI, npuHuMaeMbie 3a YJ1? Takum obpazom, nadopmanus o Y/ B
COBPEMEHHOM acTpodu3HKe MOKET ObITh HETOYHA, MJIU OIINO0YHA?

O Benbix mpipax oHU JOTaIKH, HO HHPOPMAIUI 0 MecTornosiokeH!H b/l B IeHTpe TanakTHKY MpaBUiIbHA, HO PEATIONI0KEHUH 0 MporucxokaeHn: u pon b/l Hukakux
HET B COBpeMeHHOI (pu3uke, n60 bombioii B3peB He npennucsiBaeT bJl, 1 0 ux cBoiicTBax B 3ToM bosbI1oM B3pbIBE € CTBUTENBHO 00JIbIIOE OE10€ NATHO.

A ugrto npennuceiBaetr TCII? [IpennuceiBaet Tpu TUIA ABIP B CUCTEME ILIECTH PUINYECKUX CUJT B3aUMOJICHCTBUM!

1. Cumnsas neipa (C/I) (o uBery cepsl MmaTepun, KOTOpasi CHHTE3UpYeTCs B siApe JIbIPhI), €€ MECTO BO BCEJICHHOH 3T0 mpezen cepsl 10 B12cTenenn MeTpoB, T €
MECTO B LIEHTPE BCEJICHHOM, I/Ie BEPOSTHOCTh MAaKCUMAIIbHOW TUIOTHOCTH HEPAaBHOMEPHOCTH JIaBJICHUS B 9()MPHO MPOCTPAHCTBEHHOM CUCTEME paBHA | — BOT TaM U
Bo3HUKIa Cunss apipa. B C/] mpocTpaHCTBO CKMMaeTCsl ¢ MPEBbIIEHUEM IIOPOra JajlbHOAEHCTBUS MArHUTHBIX B3aUMOJICHCTBUH (KBaHTOBaHMs) MH(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 Matepus BBIHY)KJICHHOTO COCTOSTHUS, (PUKCUPYIOIIAsCS
YK€ JIByMsI CUJIaMU B3aMMO/IEUCTBUS — MAarHUTHBIMU U 3JIEKTPOMArHUTHBIMHU, CTEHEPUPOBAH 3JI€KTpoMarHeTusm, npuuanHoii romy CJI. Takum o6pazom CJ| — npuunHa
SIBJICHUS DJIEKTPOMAarHeTU3Ma, ABJICHUS apUOHHON MaTEpUH.

MukpocTpyKTypa M MakpoCTPYKTypa apHOHHOM MaTepuu MOAYMHSIETCS MarHUTOCIa0bIM, MAarHUTOCHIJIBHBIM, 3JIEKTPOMAarHUTHBIM B3aUMOJICHCTBUSM, U HE
MOTYMHSAETCS AIEKTPOCTA0BIM, SJEKTPOCUIBHBIM U IPAaBUTALIMU, OTYETO MAKPOCTPYKTYpa BBITIAUT KaK 0ObEMHAs MayTHHA.

MaxkpocTtpykTypa apuoHHO# Matepun ucxonsuieit usz CII popmupyercs mo 3akoHaM MarHeTU3Ma, 3JIEKTPOMAarHeTHU3Ma, TOKE OUEBHUIHO MPEANHUCHIBAET
HEPAaBHOMEPHOCTH paCIpEACIICHNs INIOTHOCTH ApUOHHOM MaTepUH B IIPOCTPAHCTBE, IPUBOIALLNE K 0YEPEIHOMY IIPEBBILICHUIO II0POra IIJIOTHOCTH B
MayTHHOOOPAa3HOM CILJIETEHUH MaKpOCTPYKTYpbI, BEAYIIEH K YIUIOTHEHHIO, a TAK)Ke YKPYIHEHHIO (YBEIMUEHUIO) cepuueckux npeaenon. KauecTBeHHbIH nepexon
apuOHHOM MaTepuH B (POTOHHYIO MaTepHIo (rosrybas cdepa) mpoucxoauT B siipe benoit bIpsl.

2. benas gpipa (B/]) — ponb €€ Takas *xe Kak ¥ poJib OCTAJIbHBIX THIIOB JbIP C WACHTHYHBIMH KOJMYECTBEHHBIMU NapameTrpamu. B B/l renepupyercs
AJIEKTPOAMHAMUKA POTOHOB, (PYHKIMS (POTOHOB NEKTPOJUHAMUYECKA, ABIIETCS 3(pup-Bpemsi, cepa EeKTPOAUHAMUYECKON CIIUpab JUIOJIEBOM pemeéTku 3dupa-
BPEMEHHU B KOTOPOUW MOXKET HaxoauTcs OapronHa Marepusi. Cpasy Ha Bbixojie (hoToHOB u3 siapa b/l BosHukaroT ycnoBus sisnenust Y /1.

Ha Bxone B B/ apuonnas marepus, Ha Bbixoje ¢poToHsl, T 0 b/l nomkHa o6agath 04eHb CUIIBHBIM U3JTydYeHHEM (POTOHOB, IFIOTHOCTh MMOTOKA KOTOPBIX TaKa BEJIHKa,
YTO Ha BBIXOJIE U3 s1/1pa IUIOTHOCTh ATOW MAaTEPUU IPEBBIIIAECT OYEPEIHOM MOPOT MIPeesia IIIOTHOCTU U SABIISIETCA 0YEPEIHBIM YCIOBUEM BOSHUKHOBEHUS OUYEPETHON
IBIpbl — YUEPHON ABIPHI.

3. Yépnas npipa (Y1) — sTa npipa nornouiaet GOTOHHI U B SJIpe OHU C)KUMAIOTCS 0 TaKOM CTENEHH, YTO FTeHEPUPYIOTCS sAepHbIe (ci1aboe U CUIIbHOE)
B3aMMOJICHCTBHS COUETAIONIUECS C TeHEepaIel TpaBUTAlN — OUEPETHBIX KaYeCTBEHHBIX CHJI B3aUMOJICHCTBUN (PUKCUPYIOIINX OUYepeTHbIe CTPYKTYPhl MATEPUH C eIl



OOJIBIIIMMH CTETIEHSIMH CKOBAaHHOCTH CBS3SIMH-B3auMoieicTBUsIMU. Takum o6pazom B UJ] 13 GOTOHOB cuHTE3UpyeTcss OaprHoHHAasi MaTepusi, KOTOpasi BHIOpachIBaeTcs
Hapyxy Y/I, npeononesas rpasutanuo /1.
3HauMT B MieHTpe ranakTuk HaxoasaTcs b/ u Y/l «paboTtaromuey B mape, TECHO B3aUMOCBS3aHHBIE MEX Ty COOOH.

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

Cytp YJI — cunTe3 OapHOHHON MaTepuu, T € TeX K€ HEUTPOHOB U3 (POTOHOB, IPUUMHA U CIICACTBUE SICPHBIX B3aUMOJICHCTBUI U TPABUTAINH, SBICHUS OapHOHHOM
MaTEpHH.

Y/ 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? [ UIIOTETHYECKU HA3BaTh ATy JIbIPY MOKHO Kak «Cynep u€pHas apipa» win «Ceepx uépHas apipa» (CUJL)

ITo nnewn srakas CYJ/] MOKET TUIIOTETUYECKH BOSHUKHYTH IIPH OUYE€PETHOM CIKATHH OapHOHHONM MaTEpHH, COPOBOXKIAIOIIEECS CIETYIOIMMHE MTPOIECCAMU: OYEPETHOE
YILUIOTHEHHE OApUOHHON MaTepHH € MPEOJOJICHUEM NOPora JalbHOACHCTBUS ClIa0bIX U CUIIBbHBIX AJEPHBIX B3aMMOAEHCTBHUM, COIIPOBOKAAIOINXCS T'eHepalueit
OYepeHbIX (U3NIECKUX B3aMMOICHCTBHH, KOTOpbIe OyAyT (PUKCHPOBATH MAaTEPHIO B OUEPETHBIX «OKOBAX», CKYIOT B €IE OOJIbIIEH CTENEeHN MAaTePUIO CBAZSIMU-
B3aUMOJICHCTBUSMHU C OUEPEIHBIM YBEIMUEHHEM CHEPUUECKUX MPEIEIOB B3aUMOCHCTBUI — JOJKHBI BOSHUKHYTH CYIIEp s/IEPHbIE B3aUMOJICHCTBHS ITPEBBIIAIOIIMMHU
cepuueckuit mpeaen 10 B Munyc 12 cTerneHn METpOB, M CTEHEPHPOBATHCS Cylep TpaBUTalus. BO3MOXHO JTM HCKYCCTBEHHOE SIBJICHHUE TAKUX B3aUMOCHCTBUI B
CJIEZICTBUU UCKYCCTBEHHOT'O CTOJIKHOBEHHUSI OAPHMOHOB Ha BBICOKHMX 3HEPrusix Ha boibinom agpornHom? Boobiue To, eciau 05l 3TO siBlIeHHE ObLIO BO3MOXKHO, TO OHO
ObLTO OBI peaTM30BaHO B MPUPOJIE, @ caMa BCEJICHHAS JIOKAIbHO Obli1a ObI MPOHM3aHA HE IIECThbMa BHIaMHU B3aUMOICHUCTBUH, a IeBATHIO, KCTAaTH (PU3HKA TIOJIB3YETCS
TOJIBKO YETBIPbMS, KOTOPbIE COOTBETCTBYIOT BHEIIHUM CJI0SIM MaTepuH ((OTOHOB U GApHOHOB), MarHETH3M «BHE 3aKOHA» B (PU3UKE.

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

Bot B uém Bonpoc! Ilo kaHoHn4eckoil Hymeposioruu BAK He B cOCTOSHMM CUHTE3MPOBATH TAKYIO0 MaTE€PHIO, YTO Obl CHHTE3UPOBAThH TAKYIO0 MAaTEPHIO HY)KHO
«CIIETIUTHY CTYCTOK JuaMeTpoM mpesbiatonuii 10 B Munyc 12 creMeHn METPOB, TOT[a OH OyI€T YCTOMYMB, TIOITOMY €CIIM U 00pa3yeTcsl «Karlish Ha KoJUlalaepe, TO
OHa Cpa3y B30PBETCS C BBIACICHUEM U3IIyYEHHs, [IOTOMY YTO ITOPOI HY>KHOI'O Pa3Mepa MEHbLIE.

Te oTnenpHBIE MaTepUaIbHbIE O0BEKTHI, KOTOPhIE HAXOASATCS BHE IEHTPOB TAJIAKTHUK C CYTIep MAacCOW M OIPOMHOM T'paBUTAIMEH OMMMCAHHON KaK pagnyc
[Bapummneaa Ha camoMm nene He Y/, a CHJI — ueTBEpTHIA TUIT IBIP.

Jlis CHJl nomkHO ObITh XapaKTEpPHO CBOMCTBO HUUETO U3 ce0sl HE BHIOPAChIBATh, @ TOJIBKO MOIJIOIATh, U TOJIKO OapUOHHYIO MaTEpUIO U (DOTOHBI, OHA «3aKPYUHBACT
CBEPXCUJIbHBIC BUXPU (3aBUXPUBACT dPUP-BPEMSI) IEKTPUUCKOI PUPOIBI, ITO «TYIHKOBAS AbIPay», & 3HAUUT «MEPTBAsi MATEPHUSI.
PopmyJia JbIPbI

JIBbIpbI BO BCENIEHHOM MIPalOT UCKIIOUUTEIBHYIO POJIb — FeHepalys HOBBIX BUJOB MaT€pHH U HOBBIX BHJIOB (PU3MUECKUX B3aUMOJCHCTBUI KaK IPOU3BOIHON OT
(GYHKIIMH YIUIOTHEHUS IEPBUYHON MaTepUu, KOTOpast 00s1afjaeT onpe1eIEHHBIMU CBOMCTBAMHU PACTIONOKEHHBIMU K YIIJIOTHEHUIO B ONPEEIEHHBIX TPOCTPAHCTBEHHBIX
Ipesienax, 3aBUCALINX OT CBOMCTB Marepuu. M0>KHO BBIBECTH ONPEIEIICHUE JIBIPHI.

Jbipa — 3T0 MaTepuanbHbIi O0BEKT, BOSHUKAIOUINI B YCIOBUSAX MPEAEIBHOTO YIJIOTHEHUS IEPBUYHON MAaTEPUH B ONIPEEIEHHBIX KOOPAUHATAX MarHUTHOM
PEIETKH IPOCTPAHCTBA, WM JIEKTPUUECKOM PEIIETKY BPEMEHH, MO3BOJISAIOLINX TPEOJOJIETH MOPOT CKATHS IEPBUYHON MAaTEPUU IO CTENIEHU MTO3BOJISIFOIIEH
CreHepHpOBaTh ouepeaHble (HU3HUecKre B3aUMOIEHCTBHSI MPUBOASIIUE K YBETUUECHNUIO TOTEHI[MaIa BTOPUYHON MaTepry B KaYECTBEHHO HOBOM YHEPreTUYECKOM
COCTOSIHMM C YMEBILIEHUEM KHHETUYECKON SHEPTUH U YBEIIMYEHUEM ITOTEHIIMAIBHOM SHEPTUU HOBOT'O BEIIECTBA, /1€ KOJIMUECTBO IEPBUYHOM MOIJIOIIAEMON MaTepun
HaXOJUTCs B onpeienéHHol nponopiuu paBHoit 0,61803398875 u BeiOpackiBaeMOl BTOpUYHON MaTepuu B onpeaenéHHon nponopuuu pasHoi 0,61803398875 npu
YCJIOBUH YIUIOTHEHUS TIEPBUYHOM MMOTJI0IIaeMON MaTepHuHu J10 Iopora IioTHOCTH paBHO 1,61803398875 BropuuHOii BeIOpackiBaeMoil MaTepuu.

Otcrona Gpopmysa KOJIMYECTBEHHOIO CHHTE3a BTOPUYHON MaTepuu B JIbIpe:

DM=P1*0.61803398875*0.61803398875
I'ne P1 — npuBeneHHOE K €AMHULIE YHUCIIO PABHOE KOJMYECTBY MOTJIOIMIAEMOM MMEPBUYHON MAaTEpPUH.




B nepuonnueckoii cucteme koadpduurentoB 3C 3TH 3HAYCHUS UMEIOT CBOM YHUKAJIbHBIE aJIpeca M YHCIOBbIE BBIPA)KEHUS, KOTOPBIE MOTYT OBITh IepeBeIeHbI B %o
oToOpakarolye KOJIUYeCTBO MaTePHH BO BCEJICHHOI.

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 BuHO U3 BBIIIE CBEACHBIX MPOIIOPIIUI, B 3HAMEHaTelNe He equHuia, a 0,978713763... , 3T0T (hakT MOKHO OOBSICHUTH CBOMCTBOM 30JI0TOTO CEYCHHUS, U ITO
CBOMCTBO HAJIO)KEHO Ha CBOMCTBO CaMOil BCENIEHHOM, 3()eKT He3aBEPIIEHHOCTH CUCTEMbI, UMEHHO 3TO CBOICTBO UTPAET BaXKHYIO POJIb BBOJIA CUCTEMBI B LIUKIL.
@DU3HMKH TOKE 03BYUMIIM YTO KOJUUECTBO «HAIIECH» MaTepuu MpuOIu3uTensHo 3,5% OoT Bcelt MaTepuu BCEIIEHHOM, pe3yabTaT BEIYUCICHUH B KAHOHUYECKOM
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 meroauka BerarcieHuit? @opmysibl 10 KOTOPBIX BBIUMCIWIM IpuBeauTe! Mou BbIYMCIEHUS HAJIULO, TPUYEM ¢ O0NIBILION
TOYHOCTBIO BBIYMCIICHHUS, 1 HUUETO HE CKPBIBALO.
[Iponomxkenwne (06.10.2011)
Uynec HET, eCTb 3aKOHOMEPHOCTH CUCTEMHbIE, KOTOPhIE UMEIOT ONPEAEIEHHYIO U CTPOTYIO MTOCIIEI0BATEIbHOCTH !
1). CHauana HeObU10 HIYETO (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 ABJISCTCS UICTOYHHKOM OapUOHHOM MaTepHu 3a CYET MOTJIOMICHHS U CKAaThs (POTOHOB, TCHEPAIHS 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 BCEICHHOM 3a CYET TIOCTOSTHHOTO YCKOPSIFOILETOCS JABUKEHUS 110 CITUPAJIH, KOTOpasi B CBOIO OYepE/Ib YBEIUUHUBACTCS 110
3aKOHOMEPHOCTSM Iporpeccuil (MaTeMaTH4eCcKOi, FeOMEeTpHUECKO) MonaiaeT B KpacHyIo cepy pa3pbiBa BCEJICHHOM, I'/le M IPOUCXOIAT OOpaTHBIE MPOLIECCH
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, pa3pblB OapHMOHHON MaTepHH C BBIAECICHUEM 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 JABM)KEHUS U CKOPOCTH NE€pPEadll KBAHTOB SHEPTUHU, IOITOMY CIIEKTP M3JIyUYEHUsI OUEHb HU3KYIO DHEPTHIO0 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 HyMepOJIOTrHeH, a Kak 3To oObsACHSIOT (pusuku? Beas oHM MOENMpyYT HA KoJUIaiiepe npolecc MPOUCXOASIIHUI B IPUPO/Ie HA TPAHULIE
BIIEéTa OApPUOHHON MaTEPHUH Ha MPEICBETOBON CKOPOCTH B cpepy pa3phiBa BCEICHHOW, U BOWIS B KPaCHYIO c(hepy, pa3TOHSIOTCS A0 CBETOBOM CKOPOCTH, OHA HAXOIUTCS
Ha npenene 3,14*10 B 24 crenenu MeTpoB. Tak Kak CKOPOCTb Nepeaayl KBAHTOB SHEPTHH B IPOTOHE CBETOBAs, @ IPOTOHBI pa30THAHHBIE /IO CBETOBOM CKOPOCTH



MPUBOAAT K TOMY YTO CKOPOCTb Ne€peaun KBaHTOB SHEPTUU BHYTPU YACTHUIIBI OOHYIISAETCS, UCUE3aI0T AJIEKTPOCIaldble U 3JIEKTPOCUIIbHbBIE B3aUMOIECTBHS, U IIPOTOH
«pBETCA» Ha (HOTOHBI. bapuoHas Marepus CIUIIKOM XPYIKasi ¥ HE BBIACPKUBAECT CBETOBOM CKOPOCTH, pacIa aeTcsl.
0). Cymep 4€pHble ABIPBI, KOTJIa UX YHCIIO MPEBBIIIACT CYMMAapHYI0 KPUTHYEKYIO MAcCy, CHHTE3UPYIOT CYIEPrpaBUTAIIMIO TAKOH CHITbI, KOTOPas MOYKET HAa4aTh
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 COOBITUH, TPOUCXOISAIINX BO BCEICHHOM, OMMCAHHBIX BBIIIE CIEAYIOT BHIBOJIBIL:
1) IIpoctpancTBO (3UP-MPOCTPAHCTBO) CYIIECTBYET BHE BPEMEHH, M HE 3aBHCUT OT HEro (YCIIOBHOE pa3JiciicHHe OT BpeMeHn), (camas Ooubiiast chepa (MaTpéika)
paszmepom ot 10 B 36 crenenn metpoB 710 9*10 B 36 cTenHu MeTpoB, HaHOOJIEEe BEPOSTHO MPEACTABISIET CPepou] pacTIHYTHIN Ha Yucio mH, pazmep 3,14*10 B 36
CTEIIEHH METPOB, a HaYaJIo MpocTpaHcTBa - HPoToH 12*10 B MuHyC 36 cTEenIEeHH METPOB.
2) Bpewms (3¢hup-Bpemsi) CyIIECTBYET B IIPOCTPAHCTBE, U BHE MPOCTPAHCTBA CYIIECTBOBATH HE MOXKET (3aBUCHUT OT IPOCTPAHCTBA, & 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,
pasmep cdepsl Bpemenu ot 10 B 24 crenenu metpoB 10 9*10 B 24 crenenn MeTpoB, HanboJIee BEPOATHO PACTAHYT Ha YHCIIO MU U SBISIET co00i chepons pazMepom
3,14*10 B 24 creneHu METPOB, MOXKHO CKa3aTh 3(pup BpeMeHU, BpeMEHHON KOHTHHUYM. Bpems - cdepa B chepe npocTpaHCTBa, CYIIECTBYET B MPOCTPAHCTBE. 3a
npeenamMmu 3Tol cdeprl OapuoHHAs MaTepusi CYIIECTBOBATh HE MOKET, OHA PBETCS, IIOTOMY YTO B IIPOTOHAX MJIM HEHTPOHAX MPH CBETOBOW CKOPOCTH CKOPOCTH
neperayv KBAHTOB SHEPTUU BHYTPH MPOTOHOB M HEUTPOHOB CTAHOBUTCS paBHA HOJIIIO, U MaTepUAIbHBIN OOBEKT IPOCTO pa3phiBaeTCs U BHICBOOOXKAaeT GoToHbl. [Ipu
3TOM OOKOBOE M3IIydeHHE KECTKOE, a B OOPATHYIO CTOPOHY ABIIKEHHS M3IIydeHHE OYeHb c1aboe (3TOT 3 heKT noynKeH HabIroAaThCsl Ha bombIIoM agpoHHOM
KoJutaiepe).
®U3UKU 10 CBOEMY TPAKTYIOT IIPOCTPAHCTBO U BPEMsI, OHU IPOCTO COPOCUIIN B OJIHY 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 KPUTEPU PONOPIIMOHATIFHOCTH B IPOIECCaxX MPOUCXOISIINX BO BCEJICHHOM, M MPOHU3BIBAIOIIEH BCIO BCEICHHYIO C CaMOro eé
Hayaja 1 J10 e€ KOHIa, TAKMM 00pa3oM 3Ta MPOIOPLHUs €CTh CHCTEMHOM JIJIsl BCEIEHHOM.
C yBEpEHHOCTBIO MOYKHO ITPENIIOJIOKHUTD:
pacnpeziesieHrue BCceil MaTepuu BO BCEJICHHOW €CTh CUCTEMHBIN 3aKOHOMEPHBIN IIPOLECC, U HAXOAUTCA B MpeieaxX MpOoMOpLHHUOHAIBHOTO OajlaHca UMEIOILEro YHCIIOBbIE
BBIpQ)XEHUS (3HAYEHUS) 30JI0THIX CEUYCHUH.
[IpMeHMB 3TOT 3aKOH K KAaHOHMYECKOI Hymeposioruueckoi Teopu Cheprueckux NpeaesioB MOXKHO BBIYMCIUTh MPONOPIUOHATBLHOE 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, npezen apuoHHOW MaTepu (TEMHON MaTepun), €€ Koun4yecTBo coctasiseT 24,12123%
3. Tonmy6Gas chepa, npezen MaTepuu, sIBISIOLIEHCS HOCUTENIEM KBAaHTOB SHEPTUH, KOJIMYECTBO (POTOHOB BO BCENIEHHOM cocTaBiseT 9,21431%
4. 3enenas cdepa, nmpenen OapuOHHOM MaTepHH, KOJIUYECTBO €€ 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
BbIpakaroiemcs B %. D heKT HecoBepIIeHCTBA BCeICHHOM cocTaBiseT 2,129%, 1 moiHOCThI0 00yCIOBIMBAETCS CBOMCTBOM MPOMOPLUH 30JI0TOTO CEUEHHsI, KOTOPOe
BBOJUT CUCTEMY B LIUKJL.

Huxia Beenennou _



Kanonnueckast Hymeposnoruyeckast Teopusi Ceprudeckux npeienoB BUAUT MaTepuio B e€ chepuueckux npeaenax ot 10 B munyc 36 crenenu metpos 110 10 B 36

crerneHu MeTpoB — 9*10 B 36 crernenu MeTpoB. [ 1y0xke 1 BhIIIE 3Ta TEOPHUS HE BUAUT MAaTEPHH, M HE MOXKET HIMUETO CKa3aTh O MOJHOM JAMAIa30He TTyOHMHBI M BHICOTHI

IIPEJENIOB MAaTepUH, T € HE MOXKET YTBEPKAATh YTO TEOPHUS BUIUT BECh AMAINA30H MIPEJIEIOB MaTepUH (Ha MUKPO U MaKpO YPOBHSX) B MUpO3/1aHuM. JlMana3oH BUIECHUS

Mmatepun Teopueit ChepruuecKkux mpeaesioB YKIaIbIBaeTCs B €AMHYIO CUCTEMY MUPO3/IaHusl, KOTOpas OCHOBaHA Ha MPUHIIUIIE OObETUHEHUS B €IUHYIO CUCTEMY TaKHX

CBOMCTB (I1apaMeTPOB) UCXOAHBIX KAHOHUYECKUX JaHHBIX:

1 3aKOHOMEpHOCTH KpaTHOCTEH

2 3onortoe ceueHue

3 [lpuHuun ayanbHOCTH (ABOMCTBEHHOCTH)

4 Yucno nu

JAaBHO M3BECTHBIX O(UIIMAFHON HayKe, B YACTHOCTU B MAaTEMAaTHUKE U B KIIACCHUECKON (PUBHKE.

OTH yeThIpe CBONCTBA, UX CYTh, B €UHON CHUCTEME MOPOKAAIOT ((OPMYIOT) MATOE CBOWCTBO:

S /IBoiHas 3epKaJIbHO CUMMETpUYHAs CIIUPaJlb

OTH 00beAMHEHHBIE B OJIHO HEPA3/IeIbHOE LIEJ10€ MATh CBOUCTB SIBUJIUCH IPUYUHOMN POKICHUS BCEIICHHOM «M3 HUUET0», U3 AOCOIIOTHOM IyCTOTHI, @ elIE ITH MATh

CBOMCTB IIPUBEIH K SIBJICHHUIO TPOWCTBEHHOCTH B IIPUPOIE — IO CYTH SBJIEHUE TPOMYHOI'O KOJIa IPOCTPAHCTBA, 3alIPOrPaMMUPOBAHHOIO B CTPOCHUH YaCTULIbI

IIPOCTPAHCTBA, CTPYKTYPhI CIIMHA YaCTHUL[BI IPOCTPAHCTBA (YK€ BBIYMCIEHA TOPOUAHO-CIIMpalibHast chepuyeckasi MarHUTHasi MOJIENb) M TOTOBA K MPAKTHYECKON

MIPOBEPKE Ha MOCTAHOBKE (PU3UYECKOTO IKCIICPUMEHTA 10 BBISIBJICHUIO MArHUTOJMHAMHKY B TIPUPOIe) — d(upa mepBoro nopsjaka (3(hpup mpocTpaHCTBO)
OdunuanbHas (pu3KKa BIIIUIA HA TAaKOE SBJICHUE KaK boJIbIIOi B3pbIB KOTOPBIN «I1OPOJIMIDY BCEJICHHYIO, HO KJlJaccCuUyecKas (pu3uka 1 acTpou3rka MOryT

BUJIETH JIMAIIa30H MaTepuu BeesieHHOM oT 10 B Munyc 24 crenenu MetpoB 710 10 B 24 creneHu METPOB (€CIH MePe] ITUM YUCIOM CTOUT YHCIIO 9, WM MEHBIIIEE YHCIIO,

BO3MOHO 3,14 TO 3T0 yKinaasiBaeTcs B cucteMy: 9*10 B 24 creneHn METpOB — Ipe/ell BUAECHUS COBPEMEHHBIX TEIECKOIOB Ha (POTOHHON TEXHOJIOIMH, HE CHOCOOHBIX

BUJICTH 32 Tpeaesbl POTOHHOTO d(upa BpeMeH ). [[puanHO# 3TOro ecTh He MOJTHOE BUACHUE BCEr0 KOMIUIEKTa (PU3MUECKUX B3aUMOJICHCTBUHN, KOTOPBIE CYIIECTBYIOT U

«paboTaroT» BO BCEJICHHOM.

[ToaTomy mpuILIO Bpems MoKa3aTh B €IMHOM cucTeMe MecTo s siBJeHus! BB, ero cyTs 1 cMbICH B LIMKJIE MUPO3JaHUS, BBIYMCIUTE €r0 MapaMeTpbl, KOTOpPbIE

yJI0’KaThCs B €IUHYIO CUCTEMY, BIIMIIYTCS TADMOHUYHO B Y>K€ BBIYMCICHHBIE O(UIIMATIbHON HAYKOI HEKOTOPbIE MapaMeTpbl CUHTYJISIPHOCTU: yumama u3z Bukuneouu:

«CornacHo U3BECTHBIM OTPAaHUYEHUSIM IO MPUMEHUMOCTH COBPEMEHHBIX (PU3NYECKUX TEOPUH, HanboJiee paHHUM MOMEHTOM, JIOMYCKAIOLUM OIMCAaHUE, CYUTAETCS

MoMmeHT [laHkoBCKoif amoxu ¢ Temmneparypoii npumepHo 10 B 32crenenu K ([lnankoBckas TemnepaTypa) i IIoTHOCTHIO okouo 10 B 93crenenu r/cm? ( [lnankoBckas

IUIOTHOCTh). PaHHss Beenennas npencrasisiia co00i BBICOKOOJHOPOIHYIO M M30TPOIIHYIO CPEy ¢ HEOObIUaliHO BHICOKOW IIIOTHOCTBIO SHEPTUH, TEMIIEPATYpPOl 1

TABJICHUEM»

(Cnenyst KaHOHUYECKOM KBaHTOBOM JIOTHKE 3Ta «paHHssA Beenennasy [lnaHKoBCKoOM AMOXU Kak pa3 HA000pOT, MPEACTaBISAET COOON CHHTYJIIPHOE COCTOSIHUE

BCEJIGHHON B KOHIIE IIMKJIA BCEJICHHOH Mepe]l SIBIEHUEM a0COIIOTHOM MyCTOThI — 3110Xa 3aBEPLICHHUS IIUKJIa BCEIIEHHOM ).

Oco60 unTepecHa IimankoBcKast IIOTHOCTD, Yumama u3 Bukuneouu:

«B ¢usuke, [InankoBcKasi IVIOTHOCTh — 3TO €MHUIIA U3MEPEHUS IUIOTHOCTH, 0003HayaeMas pP onpeneneHHoe B TepMUHaX (PyHJaMEHTAIbHBIX KOHCTaHT B

HaTypaJIbHBIX €IMHUIIAX, TAK)KE U3BECTHBIX KAaK INIAHKOBCKUE €TUHUIIBL. »

Humama u3 Bukuneouu: «...coBpeMeHHas HayKa HE MOXET OIUCAaTh COOBITUS, IPOUCXOASIIME 32 BpeMs, MEHbIIIee YeM IUIAaHKOBCKOE BPEMsI, U Ha PACCTOSHUSIX

MeHbIIIe JIaHKOBCKOH JnHbI (mpuMepHo 1,616x10—35 M — paccrosiHue, KOTOpOe MPOXOAUT CBET 3a MIIAHKOBCKOE BpeMs)». 1o cyTu BeruncieH

CPeAHECTaTUCTUYECKUH pa3Mep HaMMEHbIIEH YaCTHUIIbl, KOTOPBIA MOXKET CYIIECTBOBATh B IPUPOAE, OUCHb MPUOIN3UTEIBHO BBIYUCIICH (€CTh IPUYMHA HE TOYHOTO

BBIUHCIICHHS] — 3TO BEPOSITHOCTh pa3Mepa YacTHUI[ COIVIACHO 3aKOHOMEPHOCTSIM KpaTHOCEH, HIKe ToJKoBaHuUE ), KBaHTOBaHuMe yacTull 3dupa no onpeaenéHHbIM

3aKOHaM U IPUBOJUT UMEHHO K TakUM pe3ynbTatam. [Ipuposa kBaHTOBaHMS 4acTUI] (POTOHOB (PU3UKON MPUHATA KaK 2JIEKTPOMArHuTHasl, HO TOT/Ia HayKa JI0JKHA KaKk

MUHUMYM 3HaTh MPOUCXOKICHHUE FTEKTPOMArHeTu3Ma, €ro UICTOKH B MIPUPOJIE U MECTO B IMKJIe MUpo3aaHusl. CKOpOCTh cBeTa (CKOPOCTh Mepeaaun KBaHTOB SHEPTHU

¢oToHaMN) MPSMO MPONOPLMOHATBHA YaCTOTE KBAHTOBAHUS (BUOpAIMM-KpyUeHUs ) POTOHOB — (PyHKIMsI ciMHA (DOTOHA BOJIHOBAs Iepejaua KBaHTa YHEPIHUH.
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C ucTokamu M IOCJIE0BATEIBHOCTHIO BCETO, UMEIOLIETO CBOE ONPEAEIEHHOE MECTO 3alpOrPaMMHUPOBAHHOE, TJI€ TIeYaTh IIMKJIa Ha MUPO3/IaHUE HaJ0XKEHa, U IPEPBaTh
€ro HEBO3MOKHO, HE B CHJIaX BOXeCTBEHHBIX, 3apOXKIACHUE (SIBJICHUE), POKJIeHHE (KBAaHTOBaHUE, MaTepUalin3allus), pa3BUTUeE (pacluiupeHue), crapeHue (cxaTue), mo
CYTH II€pPEX0]] FHEPruil U3 OHOrO BUJA B IPYroi, KaK B IIECOUYHBIX Yacax MECOK MEPECHINAETCS U3 BEPXHEN Yallld B HIXKHIOIO, @ HE HA000POT, U B «TOUYKE 3aBEPUICHHUS
LUKJIay», TJIe BCSA SHEPIUs Mepellia B NOTEHIUAIBbHYI0, TOUKAa MAKCUMaJIbHON KOHIIEHTPALMN BCEW SHEPTUU MUPO3JaHUs 110 CYTH U €CTh CUHTYJISIPHOE COCTOSIHUE»
BCEJICHHOH - 3alIpOrpaMMHPOBAHO KOJJOM BCEJICHHOMN (MUPO3JaHUs), UMEIOIIEr0 CBOIO CYTh U CBOM YHUKAJIbHBIM CMBICII, PACTOJIKOBATH KOTOPBIM BO3MOYKHO UCXOIs U3
METOAa «0OBEAMHEHUS MATH CBOWCTB B €UHYIO IIEIOCTHYIO CUCTEMY», TApMOHHYHYIO caMoii cebe.

U Tak Bc€ no NopsaKy:

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 00JIATAI0T YHUKATHLHBIMU CBOHCTBAMH, HAITPUMEP «METO]I 30JI0TOTO CEYECHUS» MO3BOJISET KOHTPOIUPOBATH BCIO IIEIOCTHYIO CUCTEMY
COCTOSILIECH U3 MHOXECTBA MOAKOHTPOJIbHBIX TOUYEK BCEIO KOHTPOJIUPYS OJHY TOUKY B cucTeMe, boxkecTBeHHast mpornopius. MickpuBieHre NpocTpaHCTBA IPOUCXOUT
B YaCTHOCTH I10 MPOIOPIIMH 30JI0TOTO CEYCHHUS, 30JI0TOE CEUCHUE TPHIKABI 3aJI0’KEHO B CTPYKTYPY CITMHA YaCTUIBI A(Upa-IIPOCTPAHCTBA.

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 HYK/1a€TCSl B KOMMEHTAPUSX, JOTIOJIHUTEILHO HEOOX0JUMO yKa3aTh Ha CYIIHOCTH (CyTh) YUCIIa U — JIMHUIO MATEMaTUYE€CKH UCKPUBIISET B KPYT,
a MJI0CKOCTh MaTeMaTUUeCKU UCKPUBIET B cdepy. [loaToMy B mpupojie 3To 4rciao paboTaer, He 3aBUCUMO OT TOTO MOHUMAIOT JIFOAM 3TO WIIM HE IOHUMAIOT, HallpuMep
HCKPUBJICHHE [TPOCTPAHCTBA BHIYUCIISETCS B TOM YHCJIE U TOCPEICTBOM YK CIIA ITH.

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 YaCTHI KaK CJIEACTBUS CTPOCHUS YaCTUIIBI M CTPYKTYPbI CIIMHA YacTHUIIbl. YacToTa KBaHTOBaHUS YacTHI] 3(pupa-npoCcTpaHCTBa (YaCTOTa YaCTULIbI) €CTh
MaKCHUMaJIbHO BO3MOXHOM YaCTOTOMN CYIIECTBYIOILIEH B MPUpo/Ie, O0JbIIEi YaCTOTHl HEBO3ZMOXKHO JOCTHYb HUKOUM 00pa3oM. Kak U3BECTHO HayKe, €CITU PaCKPYTHTh
JUCK Ha OOJIBIITYIO YAaCTOTY BpAIleHHsI TOT/Ia BO3HUKAIOT AJIEKTPUUYECKUE U MAarHUTHBIE MOJISI BOKPYT 3TOTO JUCKA, U B caMOM Jrcke Bo3HukaeT J/1C
(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 MarHeTU3Ma — 3TO MPOsIBJICHUE (SIBJICHHUE) SHEPTUH, CYTh KOTOPOH 3aJI0’KeHa B SABJICHUU (PU3UUECKUX B3aMMO/ICHCTBHIA,
U KaK CJIe/ICTBUE — SIBJICHHE BHYTPEHHEN SHEPTHUH MaTEPHH COTJIaCyIONIENCs C 3aKOHOMEPHOCTAMHU KpaTHOCTEH (UueM OoJbliiee Ynuciao NEPBOPOIHBIX YACTHUI] TUIOTHO
YIIaKOBAHO B MOCJIEYIOIEH YacTuIle, TeM 00JIbIlle BHYTPEHHSS SHEPTHUsl 3TOW YaCTHUIIbI, M YeM IUIOTHEE YIIaKOBaHbI YACTULIBI TEM OOJIbIlIe BHYTPEHHSS SHEPTUs



YaCTHUIIBI, MOTCHIIMALHAS YHEPTHSI BEIIECTBA). TE€OpEeTUIECKHI BBIBOJ — BHYTPEHHSIS SHEPTHUS TIEPBOPOAHON YaCTUIIBI d(hUpa-IpOCTPAaHCTBA paBHA HOIIO
(KMHEeTHYEeCKasi PHEPTUsl YACTUIIBI TPOCTPAHCTBA COCTABIISET BCIO YHEPTHUIO YACTHULIbI, TIOTEHLIUANIbHAS SHEPTHUS OTCYTCTBYET) , TO3TOMY 3Ta YACTUIIA UMEET
a0COIOTHYIO KUHETUYECKYIO 3HEPTUI0. BHYTpeHHsIs sHeprus MaTepuu — 3TO MOTEHLIUAIbHAs SHEPTUs MaTepUH, KOT1a YIIOTHEHHBIE YacTULIbI 3(pupa-IpoCTpaHCTBA
TEPSIOT CBOKO KHHETHYECKYIO DHEPTHIO, CICACTBEHHO OHA MTPEOOpa3yeTcs B MOTEHIIUAIBHYIO YHEPTHIO, COTJIACHO KIIACCUYECKUM 3aKoHaM (pu3uku (oTepst cTeneHei
CBOOO/IBI).
Takum oOpa3om HeMaTepuaabHbIe HHPOPMAIIMOHHBIE HCXOIHBIC TAHHBIC CHHTYIIIPHOCTH MTPE0OPa3yIOTCs B MaTepUaIbHbIe CBOMCTBA MaTEPUH — ABJIEHHE
MaTepuaIu3alii HH(POPMAIIMOHHOM CUHTYJISIPHOCTH B €IMHON rapMOHUYHON cucteme. MHpopManmonHast KOMIIOHEHTa TpaHC(HOPMHUPYETCS B SHEPTETHUECKYIO
KOMITOHEHTY, KOT/Ia ICTOYHUKOM YHEPTHH €CTh HHPopMaIus. JIOrHIHO BEIBOJUTCS TUIIOTE3a TpaHCHOPMAITUU HEMATePUAIbHON HHPOPMAIIMOHHOW KOMITOHEHTHI
MaTepUU B MaTepUaIbHYIO SHEPreTHYECKYI0 KOMIIOHEHTY uepe3 kBaHToBaHue (KaHoHnveckas KBaHTOBasi MEXaHUKA, KOTOPYIO MOYKHO ITPOBEPUTH Ha MPAKTUYECKOM
skcnepuMenTe). OTCro/1a BO3MOXKHO pelIeHUe MPOOIeMbl JOOBIYM YHEPTUU HOBBIM CIIOCOOOM, HE CHKUTAst TPATUIIMOHHBIX TOIUIMB, & «COKUTAst IPOCTPAHCTBOY» CIOCO0
TapMOHHMYHBIN K cCTeMe MUPO3JIaHusl, U0O B CUCTEME MUPO3AHHS 3TO TOILTUBOY COKUTAETCSI TOCTOSIHHO B CUHEH JbIpe B OTPOMHOM KoJnuecTBe. Pemus oty
po0JIeMy UBUIIM3AIHS OTKPOET JIJIsi CeOs HOBBINA MyTh PAa3BUTHS TAPMOHHYHBIN MIPUPOJIEC U 00€30MaCHT ce0s OT pa3pyIIUTEIHLHOTO HAPYIIICHUS PABHOBECHS
HKOJIOTMYECKOM CHCTEMBI IJIaHETHI.
EauHCTBEHHO MPABWJILHBIN MYTh pPellieHus: MPo0JieMbl HMBUJIN3ANMH - pa3pa0d0TKa HOBBIX TEXHOJIOTUN JOOBIYM SHEPTUH HOBBIM CIIOCOOOM, CITACTH
HSKOHOMMYECKYIO CHCTEMY LIMBIIM3AIMU MIEPEii]i Ha HOBYIO CUCTEMY TapMOHUYHON K MPUPOJE, U CTUXUS YBEITUYCHHUS KOJIMYECTBA YIIIEKUCIIOTO ra3a He Ha0epéT
MIOJTHBIX 000POTOB, HE CTAHET HEOOPATUMBIM.
[IpoBepKy BBISABIEHHOM €IUHONM FAPMOHUYHON CUCTEMbI MUPO3AaHUS HEJIb3sl OTKJIAbIBATh BO BPEMEHU, HEOOXOJMMO CTaBUTh MPAKTUYECKUHN IKCIIEPUMEHT 10
BBISIBIICHUIO MAarHUTOJIMHAMUKH, BCEMY CBOE BpEMs, U BpEeMs YK€ MPHUIILIO, IPUIILIO yke Buepa (B 2012roxy).
Hmes B TeOpETHUECKOM PACTIOPSKEHUU (PPl K CEMb CBOMCTB MaTepUAIM30BAHHON YaCTHUIIbI A(UPA-TIPOCTPAHCTBA, MOKHO BBICTPOUTH BCIO «OCh)» CHUCTEMBI
MUPO3JIaHUsI, KOTOPas IPUMET BHJI CUIIOBOM CHUCTEMBI c(hepruiIecKuX MpeneoB (pu3uvdeckux B3auMoaeicTBrii. OHA TEOPSTHUYECKHU yiKE BBRICTPOCHA
OdunmanbHON GU3NKON BBISIBICHO YEThIpe PU3NYECKUE B3AUMOACHCTBUS:

1.CnaGoe siiepHOE B3aMOIEHCTBHE (JIEKTPOCIad0e B3aUMO/ICHCTBHE)

2.CunpHoe /IepHOe B3aMOIeHicTBUE (NEKTPOCUIIFHOE B3aUMOCHCTBHE)

3.DJIeKTPOMAarHUTHOE B3aMMOJICHCTBHE

4 I'paButanus
DTO HE MOJHBIN KOMIUIEKT (PU3UYECKUX B3aMMOJIEHCTBUI B IPUPO/IC, HE BHISIBIICHBI IEPBOPOHBIC B3aUMOJIEHCTBUS. TE€OpEeTUUECKH BhISIBJICHBI MArHUTOCHIHHBIC U
MarHuTociadsie B3anMoieiicTBus. Eciu Bnucath Bee mecTs (U3HUecKUX B3auMOACUCTBUMN, TO BEICTPAUBAETCS OIpeieI€HHAS MTOCIeI0BATEIbHOCTh 3TUX
B3aUMOJICVCTBHII:
1 MarauTtociaboe B3auMOJIeHCTBUE KOPOTKOACHUCTBUS
2 MarHuToCUIbHOE B3aUMOICHCTBUE JTaTbHOACHUCTBUS
3 DNEeKTPOMAarHUTHOE B3aMMOJIEHCTBHE
4 DnexTpociiaboe B3auMOIEHCTBHE KOPOTKOAEHCTBHUS
5 DNEeKTpPOCUIIbHOE B3aMOJIEHCTBHE TaTbHOACHCTBUS
6 I'paBuTanus
Ho B a1y cucremy chepudeckux mpeneinoB pU3MUecKux B3aUMOACHCTBUI HE BIUCAH BobIoi B3phIB, U UMEHHO B TAKOM BHUJI€ HE BITUCHIBACTCSA. A B KAKOM BHJIE
BO3MOJKHO BIHCaTh bombIoit B3peIB B eAMHYIO cucTeMy? OcTaéTcsi eIMHCTBEHHBIN BApUAHT OT KAHOHUYECKOW HYMEPOJIOTHUHU, IPYTUX BAPUAHTOB MPOCTO HET — B
CUCTEMY HY>KHO BBECTH HeJocTarone nudpsbl, Kak BUAHO TUGPHI 1, 2, 3,4, 5, 6 HaxoaATCs B CUCTEME, HO OHM OYEBHIHO HE OTOOPaXKAIOT MOJHOCTHIO BCETO IHKIIA
MUPO3JIaHUs, BECh IIMKJI BITUIIETCS B CHCTeMe U3 BceX mudp, He qoctaét B cucreme 0, 7, 8, 9.



OdunmanpHas HayKa ONepUpPyeT TAKUMHU MOHATHIMHE Kak «YUEpHas mpipay, paauyc [IBapmimumibaa, IIOTHOCTh, CyIIeprpaBTHALINS, IJIAHKOBCKAs TJIOTHOCTH | T 1.
BrruncnenHas miaHKOBCKas IJIOTHOCTh YKA3bIBAET MPEIell YIJIOTHEHUSI MATEPUH, YIDIOTHEHHUE MATEPUH JIOJDKHO MMPUBOIUTE K TEHEPALIUU OUYEPETHBIX (PU3UUECKUX CUIT
B3alMO/ICICTBHI, KOTOPBIE SBISAIOTCA HCTOYHUKOM I'€HEpalluy 04epeIHOTO (PU3NYECKOr0 B3aUMOIEHCTBUS — CyNEeprpaBUTAIlMH, OHA BE/Ib HE MOXKET SIBUTHCS B
npupoie 0e3 MPUINHBI, M €CTECTBEHHO SIBIICHUE CYIIEP IPABUTALUU OYJCT UMETh CJICCTBUE. DTO CICACTBUEC U MPUBOINT K SIBICHUIO CHHTYJISIPHOTO COCTOSTHHS
BCEJICHHOM, KOTOPBIH B TAKOM BH/JI€ BO3MOKHO TEOPETUYECKHU BIUCATh B €IMHYIO CUCTEMY LIMKJIa MUPO3/IaHUs B IECITUYHOM KOJIe, CAMBOJIUYECKH U300paKEHHOM B
BU/JIe «1repOdIaTa 4acoB BCEICHHOW T/IE KaXkI0H IU(PpPe COOTBETCTBYET ONPEACIEHHOE YHEPTeTUIECKOE COCTOSTHIE BCEIIEHHOM, ¢ Ka)/I0H mocienyromiei nudpoii Ha
uupepbIaTe KHHETHYECKask YHEPTHs BEIIECTBA IEPETEKAET B MOTEHLIUAIBHYIO SHEPTHUIO BEIIECTBA Ha KaXKIOM MOCIEAYIOLIEM 3Tale C)KaTUU MaTepUU.

JlanbHeiiliee ymIoTHEHHE MAaTEPUU MTPOUCXOIUT MO CTPOTUM 3aKOHOMEPHOCTSIM, KUHETUYECKasi SHEPTUs MATEPUHU MEPEXOIUT B MOTCHIIUATBHYIO SHEPTHUIO B
MIPUPOJIHOM OJJHOCTOPOHHEM MOTOKAX YHEPrHil, U yeM OoJiblas CTEeNeHb YINIOTHEHUS MaTepUH, TeM OoJiblIas MOTEHIHAbHAS YHEPT s AKKYMYJIUPYETCSl B MATEPHH,
CUHTYIIIPHOE COCTOSIHUE BCEJIICHHOM MPEACTABIISIET COO0M MaTEPHIO NMEIOIIYI0 MAaKCUMAThHO BO3MOXKHYIO TUIOTHOCTh U AOCOIFOTHYIO TOTEHIIUATIBHYIO SHEpTHio. JBe
MIPOTUBOMNOJIOKHOCTHU: UJealibHasi MaTepus (M1ealbHOe COCTOSTHUE MaTepui) nMeeT AOCOIIOTHYI0 KHHETUYECKYIO SHEPTUI0, CUHTYIISIPHOE COCTOSIHUE MaTePHH UMEET
AOCOIOTHYIO TOTEHITUAIBHYIO YHEPTHIO, BBIBOJ — HA KAKOM TO Mpeelie TNIOTHOCTH MaTepHAIbHBIN 00BbEKT HAYMHACT MOTJIONIATh HICATHHYIO MATEPUIO —
MIPOCTPAHCTBO.

Ecnu odepenHoe yIuIOTHEHHE MaTEpPHH CIIOCOOHO Ha KaKOM TO TMpeJiesie INIOTHOCTH CTeHEPUPOBATh OUepeIHbIC (PU3UICCKUE B3aUMOICHCTBHUS, KOTOPBIC OYAyT
HMCTOYHUKOM CYIEPrpaBUTALIMU, TO ITH CUJIbI MOKHO Ha3BaTh CYIEP SAAEPHBIMU (CBEPX SICPHBIMU):

7. Cnaboe cBepX sAJIepHOE B3aUMOJICHCTBUE KOPOTKOACHCTBUSA

8. CupHOE CBEpX fAJIEPHOE B3aUMOJICUCTBUE TalIbHOJICUCTBUS

9. Cymiep rpaBuTanus.

Teneps B cucreme He xBataeT ogHoM nudpsel 0. OTa nudpa roBopuT cama 3a cedsi, 3T0 HeKasl mycToTa, AOGCOIIOTHAS MTyCTOTA.

Kak mudep0Onar gacoB ¢ gecsaTeio nudpamu, Mo CyTH KMECIOIIUMHA CMBICT U CYTh JIECATUIHOTO KOJIa BCEIICHHOM, €CJIM CXeMAaTUYECKH N300pa3UTh IUKII B CUCTEME
JECSITUHYHOTO KOJIa MUPO3JaHus, TOTJIa 3aMKHYTas cucTeMa ITUKJa OyIeT BhITJISACTh TaK: Yepmeédc epaura YuKia 6CeleHHou

N3 cxembl BUTHO, MECTO CUHTYJISIPHOTO COCTOSIHHSI BCEJICHHOU B IIEHTPE HA OCH MUGPHI 9, KOT1a BEMIECTBO UMEET MIAHKOBCKYIO INIOTHOCTh M TIJIAHKOBCKYIO
TeMIeparypy. Bpems cyliecTBOBaHUSI CHHTYIISIPHOTO COCTOSIHUS BCEJICHHOH (B Mepecuére Ha Hallle BpeMs) MOKHO BBIYMCIUTE CIEAYIOIIUM 00pa3oM: Bpemst
CYIIIECTBOBAHUS CUHTYJISIPHOCTH C MPEACIbHON TJIOTHOCTHIO paBHO BPEMEHHM KOJIJIaTica CHHTYJISIPHOCTH OT HA4aJIbHOTO pa3Mepa CUHTYJISIPHOCTH J0 pa3Mepa
IJIAHKOBCKOM 1nuHbl. HauanbHbIN pa3mep 10 KAHOHUYECKOM HYMEPOJIOTMU BBIYHMCIIEH CUCTEMHBIM METOAO0M U cocTaBiseT pa3mep 10 B 12 crenenun metpos. Ha
nudepOaate ot Touku 9 10 Touku 0 B rieHTpe nudepOIaTa MpoBECTH MIIABHYIO JUHUI0. Takke MPOBECTH TUTABHYIO JIMHUIO OT Touku 0 B 1ieHTpe 1udepodiata 10 TOUKU
1. OueBHIHO YTO BpeMs KoJuIarca CUHTYJISIPHOCTH OT TOYKH 9 10 Touku O ¥ BpeMs B3pbIBa MIPOCTPAHCTBA OT TOYKU 0 10 TOUKH 1 OAMHAKOBO, MOYKHO CTaBUTh 3HAK
paBeHcTBa. Kosanc CHHTYISIPHOCTH € BBICOTHI 10*m 10 TIYOMHBI TUNTAHKOBCKOTO pa3Mepa M B3phIB IPOCTPAHCTBA OT IITyOHWHBI TUTAHKOBCKOTO pa3Mepa JI0 BBICOTHI




10*°m 3aHnMMaeT 0MHAKOBOE BpeMsi B mepecuére Ha Haire BpeMs. Ho BOT BOIIPOC: MOKET JIM B CHCTEME OCYILECTBIEH TepPEexo] MHHYS CErMEHT CHCTEMBI, B JAHHOM
cirydae nugpy 0 ?, Mo cyT CHHTYISPHOCTh HAXOSCh B IEHTPE, HAXOJUTCS Ha OCH UQPHI 9, MOTOM Mepexo/] Ha och HUQpsI 0, ¥ JTUIIb TOTOM IEPEX0]] U3 OCH HUPHI
0 Ha och nudps! 1. OueBuAHO uTO «BONBIION KOJIIAIIC» CHHTYJISIPHOTO COCTOSTHUS BCEJICHHOM cpa3y NpUBEN K SABICHUIO AOGCOIIOTHOM MyCTOThI, CHHTYJISIPHOE
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 «boJbIIoro B3pbiBa» Ha caMoM Jiene ecTh «bombIioi Komancy nepexoaiuuii B AOCOIIOTHYIO yCTOTY (PU3MKH OMIMOINCH B BBIBOAAX, PYKOBOJICTBYSChH
YeThIPbMS CUJIAMU B3aUMOJICHCTBHUSA, U c/Ie/IaB PAaBUIIbHBINA BBIBOJ 00 OTJEIEHUH IPaBUTAIIMU OT OCTAJIbHBIX CHJI, HE CMOIJIM BBIMTH 3a paMKu jormaTa bosbiioro
B3pbIBA), KOTOpask «B3PbIBACTCS» SABJIIEHUEM YaCTHULIbI IPOCTPAHCTBA, KOTOPAs M «3aKPy4HUBAET» MPOCTPAHCTBEHHBIM KOHTUHYYM ((pU3NYECKUI BaKyyM) MO
BBISIBIIEHHBIM 3aKOHOMEPHOCTSAM. M3 ycTOTHI sIBUJIach (B30pBajach) 4acTHIIA H(HpPa-IIPOCTPAHCTBA, B TAKOM CJIy4yae KOHEUHbIH pa3Mep CUHTYJISIPHOTO COCTOSIHUS
BCEJIEHHON M YacCTHIIbl 3(UPA-TIPOCTPAHCTBA COBIAIAIOT U COOTBETCTBYIOT IJIAHKOBCKOM JTMHE (CpeHecTaTuuecku). IlnaHkoBcKast IMHa COOTBETCTBYET pa3Mepy
YacTHUIlb! 2(pUpa-MIPOCTPAHCTBA, XOTS OUE€Hb NPUOIM3UTENLHO: [11aHKOBCKAs! [UIMHA BBIYUCIICHA TPAAULIMOHHBIM METOJIOM U ONpeiesieHa MPUOIN3UTEIBHO
1,61625...*10 B Mmunyc 35 cTeneHu MeTpoB. A pa3Mep 4acTullbl UHPOTOH (4acTuia 3pupa-mpocTpaHCTBA) BRIYUCIIEH albTEPHATUBHBIM CHCTEMHBIM CIIOCOOOM U MOXKET
npuHUMaTh 3HadeHus: 12*10 B munyc 36 creneHu MeTpoB, U (miau) 24*10 B Munyc 36 crenenu MeTpos, U (unn) 36*10 B munyc 36 crenenn MeTpoB. O4eBHUHO YTO
BCE TPY BBIUMCIICHHBIX pa3Mepa YaCTHIIbl MOTYT CYIIIECTBOBATh B MPUPOJIE, U UX KOJIMUYECTBEHHOE COOTHOIIIEHNE PABHO BEPOSTHOCTH ITUX AUAMETPOB B
3aKOHOMEPHOCTSX KpaTHOCTEH, a MJIaHKOBCKasl JJINHA — BBIUYMCIICHHOE CPEHEE 3HAUEHUE BEPOSTHOCTU PA3MEPOB YAaCTHUL, HAXOAAIIUMUCS B ONIPENEIEHHON
KOJIMYECTBEHHOM Mpornopuuu. JlonycTuM npeaen yiioTHEHUs MaTepu (TUTaHKOBCKasl INIOTHOCTh) BBIYMCIIEH MPABUIIBHO, @ CYTh €r0 HCTOJIKOBATh IIKPE, C IONPABKOMH,
MIOTOMY UYTO BO BCEJICHHOM HaMHOT0 O0JIbIIIe KOJIMYECTBA MAaTEPHUHU, HEXKEJIM BUAUT COBpeMeHHas Hayka. Teopus Cdeprueckux MmpeaesioB BUIUT HAMHOTO Ooie
MaTepuu, BUAHO MIPOCTPaHCTBO ((pusnueckuii Bakyym, TéMHas 3Heprusi) 63,14757...% oT Bcero koauvecTBa MaTepUr B MUPO3/IaHUH, BUTHO APHOHHYIO MaTepHUIO
(TémHas Matepusi) e€ konuuecTBo 24,12022...% oT Bcero KojauuecTBa MaTepuu B MUPO3JJaHUN ), 3Ta YaCTh MaTepUH HE BUJIHA 7151 COBpeMEHHOM Hayku. OcTalibHas
4acTh MaTE€PUU BUJIHA, KOJTMYECTBO €€ COCTABIIET BCErO: KOJIMUECTBO POTOHOB — yacTull 3¢upa-BpeMenu 9,213106...% ot konuuecTBa Bceil MaTepuu MUPO3JaHMs,



Ko4ecTBo OapuonHoi Matepun 3.51909...% ot xonuvecTBa Bcell MaTepuu MUpO3aaHus. [1010)KUTEIbHBINA OTBET MOIYYEH 110 TOM MPHUYMHE YTO MPUOIHKASICH K
CHHTYJISIPHOMY COCTOSTHHIO BCEJICHHOM rpaBUTAIMA (CyIep TpaBUTALUs) OTIENIACTCS Ha KAKOM TO 3Tamne cxarus (0apbepe mpeesia ckaTHs MaTepuH) OT BCeX
OCTaJIbHBIX CHJI B3aUMOJAECUCTBHUSA, 3HAYUT OCTAJIbHBIE CUJIbI B3aUMOJCHCTBHS YK€ HEe pad0Tal0T, OHU MCYE3al0T MO/ CUJION C)KaTusl CBEPX I'paBUTALIUM MaTepuu, KOTraa
MIPOUCXOIUT KOJIIATIC MAaTepUH 0€3 CYIIeCTBOBAHMS COMPOTUBIICHUS B CUITY HCUE3HOBEHUS OCTAILHBIX B3aMOAeHCTBII — boinbiioit komanc. U npexen cxarus
Marepuu B Ipolecce boabloro komianca MOXeT UATH TOJIBKO /10 IIPeiesia BBIYMCIEHHOIO KaK IIJIaHKOBCKas JJIMHA, MEHbILIE HEBO3MOXKHO, U pa3Mep YaCTULIbI
IIPOCTPAHCTBA TOKE COOTBETCTBYET ’TOMY MUHUMAJILHOMY pa3Mepy KOToelgLIP”I MO’KET CYILECTBOBATh BO BCEM MUPO3JaHUH, MEHBLIETO pa3Mepa HEBO3MOYKHO JOCTUYb,
CaMbIii MEHBIIIMI pa3Mep MaTepruaaIbHOTO 00beKTa BO BcesieHHOU 1,2*10™ MeTpoB (CormacHo 1ea0CTHOM HHBapuaHTHOU cucteMe ChepruiecKux mpeeion
(U3NYIECKUX CUJT B3aMMO/ICHCTBHIA).

Teoperuueckuii BEIBOJI: IIUKJI BCEJIIEHHOM UMEET I€CATh OCHOBHBIX 3TAllOB Pa3BUTHUSA INI00ATBHBIX COOBITUI BO BCEJIEHHOM, KOTOPBIE BIIMCAHBI B IECTHYHBIN KOJT
BCEJICHHOW M MOXKET OBITh OLIM(POBAH M OMMCAH B BUJIE «AECATUYHOTO IdepO1aTay, U TOCTYNEH B TAKOM 00pa3HOM YCIOBHOM CXEMATUYHOM YIPOIIEHHOM BHUJIE TS
MMOHUMAaHHUS YEJIOBEYECKUM MBIIIIEHHEM (Ha caMOM Jiesie Bc€ 00CTOMT HAMHOTO CIIO’KHEE M HEJIOCTYITHO B TaKOW CJI0OKHOCTH JJIsl IPUMUTHUBHOTO Y€JI0BEYECKOTO
MOHUMAaHMsI, MO0 YeIOBEYeCcKas JIOTMKA CHIIbHO MPUMHUTHBHA IO OTHOLICHHIO K JIOTHKE TBOpIIA, U TOIBKO 00pa3HO €€ MOXKHO YIPOCTUTH JJIsl IOHMMAaHUSI HAMU B HayKe
KaHOHHYECKast 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
MaruautoannaMukoit ”HPOTOHOB (DdHpa MPOCTPaHCTBA) MATHUTHBIMU MOJISIMU MPUTATHBAHUE-OTTAIKUBAHUE, SBIIEHUEM MAarHUTHOTO KBAHTOBAHHUS, B MOJIO/ION
BCEJIEHHOM Ha 3TOM 3Talle pa3BUTHsI CYIIECTBYIOT TOJBKO JBa MATHUTHBIX B3aUMOJIEHCTBUS IPUTITUBAHUE U OTTAIIKMBAHUE, KOTOPbIE pEalIn3yI0T MarHUTOAUHAMUKY B
npupoje. dpup-mpocTpaHcTBo cheponganbHoe oOpazoBaHue pazmepoM 10 B 36 cTerneHn METPOB KOTOPOE TaApMOHUYHO MOXKET PACTSIHYThCS 110 SKBATOPUAIbHON 30HE
Ha YWCJIO TIU, T € Ha JUIUHY 3,14159*10°°m ot siBeHMS BpaIleHUs1, UCTOUYHUK BPAIIEHUs] — KBAaHTOBAHHUE YaCTUIl UH(POTOHOB, MOCTEAYIOIIEE CXKaTHEe MTPOCTPAHCTBA B
SIBJICHHOH (B30pBaBILeiics) CUHEN bIpe KOTOpask U pacKpyTuia KOHTUHYYM MPOCTPAHCTBEHHBIH (3P 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



o0Opa3oBaHus CTPYH (MEXaHU3M JJIEKTPOMArHUTHOE T0JIE), KOTOPhIE Kak 00bEMHAs (TpEXMEpHas) «IIayTHHA)» U3 HOBOTO BUIa MATEPUU, B MECTAX TJI€ CXOMISTCS B
OJTHOM TOYKE MHOTO CTPYH 00pa3yIOTCsl yCIOBUS JIsl OUYEPETHOTO CHKATHS M YIUIOTHEHHSI MaTepPHH, BOSHUKAET MaTepUaabHbIi 00beKT — benas apipa, kKoTopas
MOTJIOUIAET aPUOHHYIO MaTEepUIO, B IEHTPE AbIPbI YCIOBHS ISl COEAMHEHUS YaCTUIl apMOHHOM MaTepHH, YIIJIOTHEHUS U CKAaTUsI MAaTePUU C OUYEPEIHbIM CUHTE30M
HOBOTO BHJIa MaTepUU — YacTHIl (POTOHOB, KOTOPBIE 00Pa3ytoT F3UP-BpeMs, C MOCICIYIONICH reHepaIueil 3eKTpoIuHaMuKd (OTOHOB (3upa-BpeMeHN)
ANEKTPUYECKUMU TOJISIMU MPUTATHUBAHHE-OTTAIKUBAHKE, SIBJICHHUEM 3JIEKTPUUYECKOT0 KBAHTOBAaHMs, B HOBOM MaTepHalbHOU cpenieto. @OTOHBI UMEIOT
AJIEKTPOAMHAMUYECKHE CBOMCTBA, AJIEKTPOAMHAMHUKA pealin30BaHa B mpupoze. (hup-Bpemsi, COCTOUT U3 YaCTHIl (HOTOHOB, KOTOPHIE BEIOPACKIBAIOTCS HAPYXKY OeIbIMU
JBIpaMH B LIEHTPE TralakTHK. B o6actu 6emoii JbIpsl, Ilie IPOUCXOIUT MaKCUMAaJIbHBINA BEIOPOC CHHTE3UPOBAHHBIX (DOTOHOB, POTOHBI UMEIOT MAKCUMAIIBHYIO YHEPTHIO
Y KOHLIEHTPALHIO (JaBJICHHE CPEIbl) CO3AAI0TCS YCIOBUS IS COeIMHEHMsI (DOTOHOB B OYEPETHON BU/ HOBOM MaTepuu — CUHTE3 OAapUOHHON MaTepuu
(MpeAnoa0KUTEIBHO HEUTPOHBI CHHTE3UPYIOTCS ). Y CIIOBUS T'/Ie IPOUCXOAUT CoeIMHEHUE (POTOHOB CO3Jal0T MaTepUalIbHbIN 00beKT — UEpHas apipa, KoTopas
MorJIoImaeT (OTOHBI, B IEHTPE MAaTEPHAIHLHOTO 00bEKTa (POTOHBI COSMHSIOTCS, CHHTE3UPOBaHHAs OapUOHHAS MaTEepHsl BEIOpachIBAaeTCs HapyKy 4YEpHOM AbIpoil. Takum
00pa3oM co3aHbl YCIOBHS 7Sl pOXKJICHUS TaJlaKTUK, IJIaHETapHbIX cucTeM. bapronHas marepus BeiOpacbiBaeMasi U3 HeAp YEPHOM IbIPBI HCTOUYHUK 3apOKICHUS
TUTAHETAPHBIX CUCTEM U3 OAPHOHHON MaTepUH, B KOTOPOH yXKe 3aJI0’)KEHO CBOWCTBO IPAaBUTALIMN — IEPEXO/]] YaCOB BCEJICHHOW Ha udpy 5.

5 Ha mmudepOrnare «aacoB» BceneHHOM 5, 4€pHBIE IBIPHI (KOTOPBIE «paboOTaIOT B Mape ¢ OeNbIMU JbIpaMu», U Oejble AbIPbl KaK HCTOUYHUK (POTOHOB AuUpa-BpeMeHH U
KaK UCTOYHMK MaTE€pPUH JUIsl UEPHBIX JIbIP) TEHEPUPYIOT JIEKTPOCIA00€ U ANEKTPOCUIIBHOE B3aUMOICHCTBUS, KOTOPBIE B CBOIO OYEpEb €CTh HCTOUHUKOM IS
rpaButaiuu. Y€pHas apipa Kak UCTOYHUK OAPUOHHON MaTepuu BO BCEJICHHOM, BCIICJCTBHUE SIBICHUS (B3pHIBOB) OAPMOHHON MaTepUU pealn30BaH HCTOUYHUK BOJOPO/Ia
BO BCEJICHHOM.

6 bapuonnast MaTepusi €CTh ICTOYHUKOM IPaBUTALIMH, HAKOTUIEHUE TOCTATOYHOTO KOJIMUYECTBAa OApHMOHHON MaTepuy reHEpUpyeT YBETMUSHHUE CUJIbl TPABUTALIUU B
HOBOW MaTepuaJbHOU cpelie, YCIOBUS JUlsl 00pa30BaHus IaJJaKTUK B BUJIE CKOIJIEHUS 3BE3]1, 3B€3/1a B OCHOBHOM COCTOUT M3 BOJIOPO/1A, CKOIUIEHUE OAPUOHHON MaTepuu
B 3BE3/1aX peau3yeT MeXaHU3M TEPMOSICPHON peakiuu, T1e B LIEHTPe 00pa30BaHHOM 3BE3 bl TPOUCXOIUT OYepeqHOE YIJIOTHEHNE OAPUOHHON MaTepUu — CUHTE3
TeJIHsl, U TIOCIEAYIONINX TsHKENBIX d1ieMenToB. Ha mudepbiare 6 — Bo BceneHHOM peann30BaHa rajlakTUKa C IJIaHeTapHBIMUA CHCTEMaMHy U3 OapHOHHOW MaTepHH,
KOTOpas HaxoauTcs B chepe adupa-BpeMeHH, pazmep chepsl (cheponia) dIeKTPOIMHAMHYSCKON CITIUPab JUIOJIEBON peméTKH A3Gupa BpeMeHH (00pa3oBaHa U3
MaccuBa (POTOHOB MMEIOIIMX CBOWCTBA JIEKTPOJIMHAMUKH ), B KOTOPOU HAXOSATCS BCE FAJIAKTUKY U IIJIJaHETAPHbIE CUCTEMBI BO BCEJIEHHOM) COCTaBIISET
ceponabHBINA TOHKOMaTepHUaIbHbIN 00bEKT pa3MepoM B npeaenax 10B24crenenu MeTpoB - 9*10B24cTeneHy METPOB, pacIIUPEHHUE 110 3aKOHY YHCIIa I COCTABIIsAET
pasmep 3,14* 10%m — pasmep 1o 3kBaropy chepouaa agupa BpeMeHn (ITOT 00bEM BO BCEICHHONW HAOIIOJAETCSl COBPEMEHHBIMH TEJIECKOTIAMH, IPUYEM TEJIECKOTIBI HE
B COCTOSTHUU YBUJETH TOM MaTepUU KOTOpAs SIBISIETCS UCTOYHUKOM JJIs1 O€JIBIX JIBIP B IIEHTPaX ralakTHK).

7 Bpems BceneHHOM IpojoiKaeTcs, koraa Ha udepoaaTe 7 — 3TO CO3/1aHbl YCIIOBUS JJI Havyajia o0pa3oBaHMsI BO BCEJIEHHON 0CO00r0 THIA JIbIP, 3TU ABIPHI MOTYT
00pa30BBIBATHCS B CIEICTBUU OYEHBb OOJIBIIOTO CKOIJIEHUS B OJJHOM aKTMBHOM 30HE OapHOHHOI MaTepuu, OUe€Hb KPYIHbIE 3BE3/1bI, KOT/1a B HEJIpax 3BE3]] HAKOIMIIOCH
B CJIEZICTBUU TEPMOSIJICPHBIX U SACPHBIX PEAKIIMIA MHOTO TSDKENBIX JIEMEHTOB, MOTYT KOJUTAIICKPOBATh U B3PBIBATHCSI CBEPXHOBOH, KOJUTATICHPOBATH JI0 COCTOSTHUS
TIBIPBI, KOTOPBIE COBPEMEHHAs! aCTPOHOMUS KITACCUPUITUPYET KaK «UEPHAs IpIpay, peaan3yeTcss MEXaHU3M MeHepaIlui «CyImep TpaBUTaIliiy, B GU3NKe U3BECTHBIN TaK
Ha3bIBaeMbIi paguyc [lIBapiimmibaa, IMeeT HeMOCPEICTBEHHOE OHOIICHHUE K SIBIICHUIO 3TUX MaTePHAIbHBIX 00BEKTOB, PACCUNTAHHBIA B COBPEMEHHOH (H3UKE.
[IpaBuiibHEE UX Ha3BaTh «CBEPX YEPHBIC ABIPHI». DTOT THII JBIP UMEET CBOMCTBA MOTJIOMIATH OapUOHHYIO0 MaTepuio u d(up-BpeMs ((OTOHBI), CBOMCTB MOTIONIATh
ApPUOHHYIO MaTepHI0 U d(PHUP-TIPOCTpaHCTBO (MH(OTOHBI) TTOKA HE UMEET (HETOCTATOUYHAS CTETICHb CKATHSI JIJIsl TeHEPAIIMH COOTBETCTBEHHOW CHJIBI TPABUTAIUN ).

8 Korna Ha mudepbnare 6yaer 8 — OyneT NpoucXOoAUTh MPOLECC CAUSHHUS ITOTO THUIIA «CBEPXUEPHBIX ABIP», CBEPXUEPHBIX ABIP ATOTO THMA OyIET MOCTOSIHHO
MpHUOABIATHCS B IIAHETAPHBIX CHCTEMAX, BO3pacTaHUE KOJIMYECTBA CyNep YEPHBIX JBIP U SBICHUS BO3PACTAHUS TPABUTAIIMOHHOTO B3aUMOJICHCTBUS B 00BEME chepbl
a¢upa-BpeMeHH (IpaBUTAIMOHHBIE OypH) 3aITyCTUT MEXaHU3M CIUSHUS ITHX JBIP, TOCIIE Hauana CIUSHUS CBEPXUEPHBIX JbIP HAYHETCS MIPOIIECC CXKATHUSI BCETICHHOM,
TakuM 00pazoM «pacimupeHue» (pa3BuTue) neperaeT B hazy «cxaTtus» (crapeHue) BceneHHo. CuTeie cynep YEpHbBIE ABIPHI OYAYT AajbIle YIJIOTHITCS U
MIPEOIONEIOT OYEPETHOM Oapbep CTENEeHU CHKAaTUs MATEPUHU JI0 TAaKOM CHUITBI TPaBUTAIIMOHHOTO B3aMMOACHCTBHS YTO CMOTYT HAuaTh MOTJIONIATH aPHOHHYIO MAaTepHIO, a
B JaJIbHEWIIIEM U CaMO MPOCTPAHCTBO OYIET MOTIIOMAThCS ITHMU MaTepHaIbHBIMU 00bekTamu, Koraa Bce cymnep 4€pHbIe IBIPBI IEpe MOMEHTOM CIIUSHUS B OIHY
JBIPY TOTJIOTAT CUHIOO JIIPY U TOTOM COJIBIOTCS B OJIHY JBIPY, MOTJIOTUB B ce0s1 BCE OcTaBlIeecs IPOCTPAHCTBO, Ha «1udepoaaTe» yxe oyaer 9



9 Bo BceneHHO# CyIIecTBYET OJJHA €IMHCTBEHHAS CBEpXUEpPHAs AbIpa, KOTOPOU YK€ Hedero OOJIbIIE MOTJIOAaTh, C TOT0 MOMEHTA 3TO YXKe He AbIpa, a CHHTYIISIPHOE
COCTOSIHME BCEJICHHOM B KOTOPOU rpaBUTAIMS OT/AEICHA OT BCEX OCTaIbHBIX CHJI B3aUMOJCHCTBHIA, pa00TaeT TOJBKO ITPAaBUTAIIMOHHOE B3aMMOICHCTBUE, TNIOTHOCTh
MaTepUU JOCTUTIIA TUTAHKOBCKOW MJIOTHOCTH, @ BCSI SHEPTHUS MEPEeTEeKIIa B MOTEHLUAIbHYIO SHEPTHUIO BEIIECTBa U OMKCAaHA B BUJIE MJIAHKOBCKOM TeMIlepaTyphbl, KOT/ia Ha
upepodnaTe 9 — Touka orcyéra Hayana bolbIIoro KoJutarnca HaCTYIWII, BCEJICHHAS IPUOOpeNia BU CUHTYIISIPHOTO COCTOSIHUS, KOTOPOE Cpa3y Hadajo Mpoiecc
KOJIJIarca /10 pa3Mepa IMJIaHKOBCKOW JJIMHBI [0/ JeiicTBHEM cyrep rpaBuTanuu. [locie qocTukeHus Kojuiarnca CHHTYJIIPHOTO COCTOSIHUS pa3Mepa MIaHKOBCKON JJTUHBI
TpaBUTAIMS UCYE3AET, IPOCTO MOTOMY YTO CKMMATHCS YK€ HET UeMy, U HEKY/1a, HAMMEHBIIUN OPOT AJIMHBI YK€ JOCTUTHYT, IITyOMHA MaTepUH y)Ke McUeprana, mocie
a0COIIOTHOI0 KOJLJIAIICA 3TOM CUHTYJISIPHOCTH HACTyMaeT MOMEHT AOCOJIOTHOI IMyCTOTHl — HOJIb Ha Iu(epOIaTe HKKIIA BCEICHHOM, U LIMKII BCEJICHHOMN MOBTOPSETCS
CHOBA... BeposTHO, 9YTO MUT CyIIECTBOBAHUS aOCOIIFOTHOMN MYCTOTHI paBEH MUTY SBJICHHS (B3PhIBA) CHHTYISIPHOCTH «J9aCTHIIA TPOCTPAHCTBA», KOTOPAs UMEET pa3sMep
COOTBETCBEHHO PaBHBIN IUIAHKOBCKOM JUIHHE (CpeAHee 3HaUeHUE), KOTOopasi B CBOIO O4epeb MPUBOAUT K B3PHIBY (SIBICHHUIO) MPOCTPAHCTBA C MOCIEIYIOUIIM
pacHIMpEeHHEM 3TOT0 MPOCTPAHCTBA HA JITTMHY MAKCUMAaJIbHO BO3MOKHYIO BO BeesieHHOM 10 B 36¢cTenenn MeTpoB, KOTOPBIN MOKET PacTsHYTHCS MO 3aKOHY
paciIMpeHus Ha YUCIIO MU 0 9KBATOpy U 00pa3oBath chepou U3 apupa NpoCTPaHCTBA — JAOCTUTHYT MAKCHUMAJIbHBIN MOPOT JUIMHBI BO BCEJICHHOM.

B nipupone pa3zBuBaercst BCE 10 CrIUpaliv, HAXOAACh B KPYTy IUKJIA, U30€KaTh KOTOPOTO HET BPEMEHH BCEIICHHOM:

Cymob ovtmusn (Yaxpa mynu)

32.

Lenv yukn068 mupoco3udanvs

Jluwis moorcem pazym pazopeams,

Ho epemenu Bcenennoti maino,

Ymob pazym moub makou co30ams.

OdeBHIHO UTO IS pa3phiBa LIMKIJIA MUPOCO3UAaHbS HEOOXOIMMO MPEAOTBPATUTD MeHEpAUIO (PU3MUYECKUX CUIT B3aUMOICHCTBUA o1 HoMepamu 7, 8, 9. Bot BbIsiBiIeHA
uenb pabotel bora He ocymiecTBasieMas Kakoi yx pas!

Kanonu4yeckasi HyMepoJIOTHsl 0 KOJIN4eCTBe BellleCTBa B CHCTeMe BCeJIeHHOM
B npesnem manyckpunrte Cytb ObITHS, KaTpeHNe4( HamncaHo:
Yem bonvue gewjecmea 6 cucmenme,
Tem menvue ckopocmu 6Hympu,
Honsamu 3ameonss epems,
IIpocmpancmeo oepasicoaem HcusHb.
Kak mHoro BemiectBa B cucreMe? CKOJIbKO MOTEHIIMATBHOM dHEPruy 3aKiIt0ueHo B BenlecTBe? Hackoiabko rpaBUTAIMs MOXKET IJIOTHO CKaTh, 10 KAKOM CTENHU
w10THOCTH? HackobKko 3¢up NpoCcTpaHCTBO (A0 KAKOTO MOMEHTA) MOYKET CONPOTUBIIATHCS CHIIE CKaTHs, YTO O caMOMy He OBbITh MOTTOMIEHHBIM?
[1naHKOBCKas IUIOTHOCTH MOKA3bIBAET MAKCUMAJILHO BO3MOYKHYIO CTENIEHb C)KaTUs BEIIECTBA, ITO MPees CKaTusl, oH BbiuucieH [Inankom. CUHTYIsipHOE COCTOSTHUE
BCEJIGHHOMU 3TO BEILECTBO MMeEIOIIee a0COIIOTHYIO MOTEHIIMAIBHYIO SHEPTHI0. MUHUMAIIBHBINA pa3Mep KOTOPBIN ONUCaH MIAHKOBCKOW JJIMHOMN MOKa3bIBAET JIBE BEILU
OJIHOBPEMEHHO:
1 KOHEuHBI! pa3Mep CUHTYJISIPHOCTH BCEIIEHHOU (B cCaMOM KOHIIE [IUKJIA)
2 HayaJIbHBIN pa3Mep CUHTYJISPHOCTH BCEJIEHHOH (CpelHeCTaTUCTUYECKUI) (B cCaMOM Havalle LUKJIa)
Cymo 6vimus, 29 kampen:
Bcenennoii kpye samxnyn xonvyo,
Cnunocb 6 00HO KOHey ¢ Ha4aIoM,
Bce cmano onpeoeneno
U packpowuncsa mup wacmamu



CHHTYJISPHOCTH 3T UMEIOT Ka4ECTBEHHBIE Pa3IUIUs, TIepBasi IMeeT a0COMIOTHYIO MOTEHIIMAILHYIO YHEPTHUIO, BTOPast UMEET aO0COIIOTHYIO KHHETUYECKYIO SHEPTHUIO.
Pa3mep a¢upa mpocTpaHcTBa — MEPBUYHOTO BEIIECTBA BCEICHHOW, UMEIOIIETO a0COMIOTHYIO KHHETHYECKYIO YHEPTHI0, B KAHOHMYECKON HYMEPOJIOTHH BBIYUCIICH C
JIOCTaTOYHO OOJIBIIION TOYHOCTHIO, cocTaBisieT 10 B 36 crernenn MeTpoB. [ITIOTHOCTH BelecTBa MPOCTPAHCTBA HEU3BECTHA, 3aTO M3BECTHA TUIOTHOCTh BEIIECTBA
CUHTYJISIPHOTO COCTOSIHUSL BCEJICHHOM, OJIHAKO U3BECTEH TOJIbKO KOHEUHBIN pa3Mep CHHTYJISIPHOTO COCTOSIHUSL BCEJIEHHOM, a KaKOW HavaJbHBIN pa3Mep CUHTYJISPHOCTH
BCEJICHHOHM, B MOMEHT KOTJIa OHa TOJILKO 00pa3oBajiach U O MOMEHTA KOTJla OHa el He ycIesia HadaTh KoJutarncupoBaTh? KanHoHnueckas Hymeposaorus JaéT Ha 3TOT
BOIIPOC OJHO3HAYHBIN OTBET: HAYAIBHBIM pa3Mep CUHTYJSIPHOTO cocTosiHus BceneHHoM 10 B 12 ctenenu metpos. [Ipu 3TOM OHa MMeeT nmapameTphl: MIIAHKOBCKas
IJIOTHOCTb, IJIAHKOBCKAs TeMrepaTypa. A Ternepb MOXKHO HA4aTh MPOCTHIE BHIYUCIICHUS:

O4eBHIHO, YTO MEXKITY KOJIMYSCTBOM BEIIECTBA HAXOISAIIUMCS B COCTOSIHIH HICATHHON MaTepHH HMEIOIIEH aOCOIOTHYI0 KHHETHYECKYIO dHEepruro (3dup-
MIPOCTPAHCTBO), M KOJIMYECTBOM BEIIECTBA B COCTOSTHUU CUTYJISIPHOM MMEIOIIEM a0COTIOTHYIO MOTEHIIMAIbHYIO YHEPTUIO MOKHO TTOCTaBUTh 3HAK PABEHCTBA. 3HAS ATO,
10 IPOCTON MaTeMaTU4ecKoi (GOopMyIie BEIYUCISAETCS Pe3yibTar.

Kanonunyeckasi HyMepoJIOrusi 0 TOPCHOHHBIX MOJIAX KPYy4YeHUsl
OdunuanbHas pusnka He MPU3HAET TOPCUOHHBIX MOJEH U TOPCHOHHOTO U3TYUYCHHUSI.
Kanonuueckast HyMeposorus o ’TOMy IOBOJLY MOXKET CKa3aTh CJIEAYIOIEE: JIEKTPOMArHUTHOE I10JIE€ CYIIECTBYET B MI0JIEBOM MarHUTHOW PEIIETKE IPOCTPAaHCTBA U B
TIOJIEBOH PNIEKTPUYECKOMN pelIéTKe BpEeMEHHU, KaK BI (DU3MUECKON CHUIIbI B3aUMOJICHCTBUS, B3aUMOCBSI3b MEXKIY MarHeTU3MOM U 3JeKTpruuecTBoM. Eciu B cpeze
AJIEKTPOAMHAMHUYECKOH repenaéresi KBaHT, OH MOKET OBITh ONMMCAaH 3aKOHAMH AJIEKTPOJUHAMUKH, M TO YTO H3JIydeHHE (DOTOHOB HOCUT XapaKTEPUCTUKU
ANEKTPOMArHUTHOTO U3ITyYEHUsl, HE 3HAUUT YTO M3ITYUCHUE JIEKTPOMArHuTHOE, U3lydyeHre OTOHOB — aneKkTpoanHamuka. Cpena cocrosiiasi u3 GOTOHOB €CTh dPHp-
BpeMsL, Ipupoaa (POTOHOB AIIEKTPUUYECKAst, U3TYYCHUE — AIIEKTPOAMHAMUYECKOE, MOXKET OBITh OMMCAHO U MO 3aKOHAM AJIEKTPOAMHAMUKH U 110 3aKOHAM
AIEKTPOMArHeTU3Ma, TaK KakK 3JIeKTPUUEKOe U MAarHUTHOE TOJIsl HEPa3phIBHO CBSA3aHBI MEKIY COOOM 3JIEeKTPOMAarHUTHBIM B3aUMOJACHCTBHEM. AHAJIOTHYHO U B CpeJie
MarHUTOJMHAMUYECKOH repenaéres KBaHT, OH MOXKET ObITh ONKCAH 3aKOHAMH MarHUTOIMHAMUKH, HH(POTOHBI 0Opa3zyromnye 3Qup-mpoCcTpaHCTBO UMEIOT MATHUTHYIO
MIPUPOY, U3JIYyYCHHUE — MATHUTOJUHAMHYECKOE, MOXKET OBITh OMHMCAHO U 110 3aKOHAM MAarHUTOJIMHAMUKHU U TI0 3aKOHAM DJIEKTPOMArHeTHU3Ma, TaKk KaKk MAarHUTHOE U
ANIEKTPUYECKOE IOJII HEPA3PHIBHO CBSI3aHBI MEXK/1Y COOOM 3JIEKTPOMarHUTHRIM B3auMoieiicTBueM. B npupoe cymecTBytoT aBa 3dupa. pup npocrpaHcTBa pU3MKa He
MPU3HAET, 3aTO MPU3HAET €r0 KAHOHMYECKasi HyMEpOJIOTHs U CUCTEMHO OOBSICHSAET €ro cyliecTBoBaHue. Eclin TOpCHOHHOE oJ1e KpyUeHHs U U3Ty4eHUEe UMEIOT
MarHUTHYIO TIPUPOY, TOT/Ia KAHOHWYECKast HyMepOJIOTrHs OOBSCHSIET 3TO KaK MPOSBICHHE KBAHTOBaHUS MH(POTOHOB, YacTHIl d(upa-npocTpaHcTa. Eciau ecTh nBa
BUJa 3(UPOB, TO COOTBETCTBEHHO U JIBa PAa3IUYHBIX BUa cBeTa. CBET 3(upa-BpeMeHH YK€ JaBHO HCIIOJIb3YETCs B TEXHOJIOTHAX, a CBET 3(Upa-IPOCTPAHCTBA elE He
M3YYEH U HE MCCIIe0BaH, Haualo UCCIIEOBaHMS TTOJIOKIIIN T€ JIFOJU, KOTOPbIE HEMOCPEICTBEHHO 3aHUMAIOTCSl TOPCUOHHBIMU MOJISIMU U CTaBSIT IPAKTUYECKHE
HKCIEPUMEHTBI, U MO00HBIE UCCIIE0BAaHMSI HA10 POU3BOUTH B YACTHOCTH B J1a0OpaTOpUN KAaHOHUYECKOM KBAaHTOBOW MEXaHHMKH, YTO ObI HAYYUTCS UCIOJIB30BAThH B
LEJISX TOCTPOeHUS cBeTioro Oyaymiero. Hamo paspaboTats u cienate Tpanchopmatop MaraHuTHoro cnvpains aunods (MCJI) (ciupanbHOro MarHUTHOTO JAUTIONS
CM/I), 9TO OJTHO U TOXKE.

Taxke MOXHO BBIYHCIIUTD U CKOPOCTH Iepelaui KBaHTOB WH(POPMAIIMK TOPCHOHHOTO U3ITyIeHHS, KAHOHUYECKasi HyMEPOJIOTHS B IEpecuéTe Ha OTHOCUTEIIEHO
YCJIOBHOE Hallle BpeMsl IPOXO0KJIeHHs KBaHTa UH(opMaIMK B cpezie chepbl 3(upa-mpocTpaHCTBAa CUCTEMHO OIpeieNeT Mo GopMyIie paBeHCTBA MEX1y BpEMEHEM
MIPOXO’KJCHUS KBaHTa SHEPTUU B cpefie cheprl d3dupa-BpeMenu. B ¢pusuke BorancieHa ckopocts cBeta 300 ThicsS4 KM/C, TOTJa MOYXHO CIOXHUTh MPOCTYIO
MaTeMaTHYECKYIO MPOIOPIIMI0 PABEHCTBA MEX/y OTHOILIEHHEM pa3mepa chepbl 3pupa-npocTpaHCcTBa K pasmepy 3pupa-BpeMeHH U OTHOILIEHHEM CKOPOCTH CBETa
a¢upa-pocTpaHcTBa (TOPCUOHHOTO U3Iy4eHus ) K ckopoctu cBeta 300000 xkm/c. M He Hago ycaoKHATH mpocToe!

Kanonuyeckasi HymepoJiorusi o 6udJieiickux quax bora u nono6uio odopaza
B bubnuu onucano cemb nHelt bora, u3 KoTopbix oH paboTai mecTs fHei. Ecnu aTot 6ubnelickuit TeketT 00paboTaTh co 3HAaHUEM KaHOHMUYECKOW HYMEpPOJIOTHH, TO
BBIXOJHT OYE€Hb HHTEPECHAs! KapTHHA, HAa caMoM jiene 1Hel y bora neBsTe, U3 gecsatu, U padoTan OH U3 ATHX AEBATH JTHEH AeWCTBUTEIBHO TOJIBKO IIECTh AHEH. A Ha
JeCATHIN JEHDb «BCE CTAJIO ONPENIETICHO, U CTAJ0 PAaBHO HYJIO». ECTh CMBICH COeIMHUTE B TeKcTe Onbieiickyto TeMaTtuky nHeil bora u kaHOHHYECKyto



HYMEPOJIOTUYECKYIO TPAKTOBKY OMOIEICKOT0 TeKCTa, COSAMHEHHE PEIMTHH U HAyKH, MOXKHO TaK CKa3aTh, U COeIMHEHHUE 3T0 npousonuio 1 mapra 2016 roma (AKT
coequHeHus 3HaHus bora u Bepsl B bora cocrosuics 01.03.2016r)
B nauase ObIIIO €I0BO, IEBATH AHEHW bora u3 mecatu

U cnoBo nmpon3sHeceHo U cII0B OBLIIO MHOTO M BCE CJIOBA MTPOU3HECEHBI OTHOBPEMEHHO, U cJI0BO ObL10 bor, u cMbich cnoB bora u cyTs cioB bora uzBecTHsl, HX

CyTh:
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3,141509.....

[Mpunuun nyanusma (puandeckuii TepMuH), IBOMCTBEHHOCTb, CMBICT TepMUHA + U -, Wik N U S (110JIf0ca MarHuTa)

W >tr cnoBa (3Ha4ueHwMs ) Mpou3HEC OMHOBPeMEeHHO bor Jlyx, 00 HUKTO KpOoMe ero He MOKET MIPOU3HECTH TaKoi 00bEéM nH(GOpMaIMU B 0JfHOYACHE, ("U3BEUHO H
Bceraa'"), u siBuiics CBET, IBUJIOCH IPOCTPAHCTBO, M OTACIHIICSA CBET OT ThMbI. M oBnaaen bor Jlyx Bcelt 3Toit mHpOpManue u cTall €10 yupasisaTh U BiaaaeTh. U
SBUJIACH TPOMCTBEHHOCTh M3 MH(OpMAIMH (TPOUYHBIH KOJ), ¥ cTas bor TpoiicTBeHHBIM B oiHOYacke. U sIBIIIaCh B OIHOYACKHE BOMHAS 3€PKAIbHO CUMMETPHYHAS
CIUpalb., U Pa3Aeniock BCE Ha chepbl, 1 KBAaHT HHPOPMAIUH SIBIJI KBAHTOBAHUE YACTHI] IPOCTPAHCTBA, M YACTHUIIBI IPOCTPAHCTBA MPUOOPEIH pa3Mephl COrNIacHO
3akoHaM KpaTHoctel 1,2*10 B Munyc 35 crenenu MeTpos, 2,4*10 B Munyc 35 crenenu MeTpos, 3,6%10 B Munyc 35 cTeneHn METpOB COIIacHO MPOIIOPLUIM
KOJIMYECTBEHHBIM I10 pa3Mepam UX, U TOHKasi MaTepus ctaia ceetoM (adupom). U yBuaen bor Jlyx uto 3To xopoiio, n6o Bcé 3eCh UMEN0 a0COMIOTHBIN MOPSIIOK U
rapMmonuto. [Toromy uto eciu Obl ObUI Xa0C, TOI1a HEBO3MOKHO YIPABIIATh Xa0coM. bory yroiHo uMers abCONMIOTHBINA NOPAOK MO0 UM JIETKO yIPaBIATh U BilaaeTh. 1
OBLI J€Hb OJVH.

W cka3an bor ga pacmmpuTcsi IpOCTPAHCTBO O CaMOM BEPIIMHBI €0, U PACIIUPUIIOCH IPOCTPAHCTBO J0 pa3Mepa COINIACHO 3aKOHOMEPHOCTHU KpaTHocTel oT 10
B 36 ctenenu MeTpoB 10 3,14*10 B 36 cTenenn MeTpOB MO SKBATOPY chepouria COracHO 3aKOHY UMCIIa MU, U SIBUIICS MOPAIOK OT rryounsl 10 B Munyc 36 creneHnu
MeTpoB U Ha BbIcoTy OT 10 B 36 crenenu meTpoB a0 3,14*10 B 36 crenenu MeTpoB, Ha 72 nopska nopsaaok boxuii ssuncs. U crano tak
W na3pan bor TBepap mpoctpancTBoM. M ObLT Bedep, U ObLIO YTPO: A€Hb BTOPOH.

W ckazan bor ga cobepércs mpocTpaHCTBO KOTOPOE B LIEHTPE B OJJHO MECTO, U SIBUJIACh CHHSAS JbIpa MOIJIOIAOIIAs IPOCTPAHCTBO U YIJIOTHAOIIAS €ro Mo
3aKOHY KBajjpaTa Mponopiuu 3010Toro ceyerus 0,618... 0T equHMIIBI KOJTMYECTBA NOTTIOMEHHON MaTepUH, U YIIJIOTHWICS 3(Up B IbIpe, U IBUIOCH IPOTOAIPO, U A
SIBUTCSI IIJIOTHAsI MaTepus, U SIBUJIACHh apUOHHAs MaTepus U3 MPOTOSIIEDP, IBUICS AECATUYHBIA KOJ] apUOHHON MaTepuy, U Jia SIBUTCSI MaKpO CTPYHHAsl CUCTEMa apuOHHON
matepun. U crano tak. U Ha3Ban bor Makpo cTpyHHYIO cCHCTEMY apUOHHOM MaTepuu MUPOM TeM, a 3(UP-IIPOCTPAHCTBO CBETOM Juisi Mupa Toro. 1 ysunen bor, uto 3To
XOpOLIO.

U ckazan bor, na npouspacter xku3He B Mupe ToM. U crano tak
N npoussén mup toT %*u3Hb. Y yBuaen bor, 4to 310 X0pouio.
U Ob11 Beuep, ¥ ObLIO yTPO: ACHb TPETH.

W ckazan bor fa ynmioTHUTCS apuOHHAsI MaTepUsl B CIIETEHbSIX CTPYH MHpa TOTO, U sIBUJIACh Oellas Jblpa MOIJIOMAoIas apuOHHYI0 MAaTEPUIO, U YIIJIOTHSIOIIAs
e€ 0 3aKOHY KBaJipara MporopLun 3070Toro ceueHus 0,618... oT eIMHUIIBI KOJTMYECTBA MOTJIOMEHHON MaTepUH, U YILIOTHUIIACh ApUOHHAs MaTepHs B Oenoil apipe, 1
sBUIICS (DOTOH, YaCTUIA BPEMEHH, H KOJTMYECTBO UX COOTBETCTBYIOIIEE, SIBUJICS TPOMYHBINA KOJ YaCTHUIIBI BpEMEHHU, U Pa3/Ieiiioch BCE Ha chepbl, U KBAaHT SHEPTUU
SIBUJI KBAHTOBAHHE YaCTHUI] BPEMEHH, M YaCTUIbl BPEMEHH NMPHUOOPEIH pa3Mephl COrfacHO 3akoHaM KpatHoctel 1,2*10 B Munyc 23 crenenu MeTpos; 2,4*10 B Munyc
23 crenienn MeTpoB; 3,6%10 B MuHyc 23 cTENEHN.METPOB COTJIACHO MPOTIOPITUAM KOJMYECTBEHHBIM TI0 pa3MepaM UX, U TOHKas MaTepHs cTajia cBeToM (ddpupom
BPEMEHHU).

U co3znan bor aBa cBera, nepBblii CBET JIJIs YIIPABICHUS TEM MUPOM, BTOPOM CBET JUIsl yIpaBiieHus ’TUM MupoM. U mocraBun ux bor Ha TBepau 3¢pupoB YTOOBI CBETUTH
Ha MUp TOT U Ha Mup 3ToT.. U yBuaen bor, 4ro sTo xoporo. M 66u1 Beuep, U ObUIO YyTPO A€Hb YETBEPTBHII.



U cxa3zan bor 1a yniaoTHUTCS CBET 3TOT 4TO O CBETWJI HA MHp 3TOT, M ABUJIACh YEPHAS AbIPa MOTJIOIIAIOIAS YACTUIIBI BpeMEHH (DOTOHBI, M YILTOTHSOIIAs 3(up
BpeMs 110 3aKOHY KBaJpaTa Mporopuun 3010toro ceueHus 0,618... OT eTUHUIIBI KOJMYECTBA MOTJIOMEHHONW MaTepHUH, U YIIOTHUICS 3P BPEMEHHU B UEPHOM JbIpe, U
co3nan bor wactuily 6apuoHHON MaTepuu HEUTPOH B HepaxX YEPHOU JBIPHI.

N corBopuit bor BO1opox U3 HEUTPOHOB, KOTOPBIX IIPOU3BEI CBET ITOT, 110 POAY UX, U BCAKHE 3BE3/bI, U XUMUUYECKHUE DJIEMEHTHI U3 HEAP 3BE3] CO34AJl, U IUIaHETapHbIE
crcTeMbl 00pa30BaBIINE TAJTAKTUKH BOKPYT Oenoi u ué€pHoil abIp, KoTopble B nape. M corBopui bor mianery 3emits, u Ipyrue miaHeTsl U3 0apuoHHOM MaTepuun. U
ckazan bor, na npou3pact€r )ku3Hb B Mmupe 3ToM. U1 crano rak
W npoussén mup 30T xku3Hb. M yBuaen bor, 4ro 310 X0pouio.
W 6511 Beuep, U ObLIO YTPO JEHB MATHIM.
U cxazan bor, na npou3BenéT 3eMiIs yIly )KUBYIO IO poay €€, CKOTOB, U IaJl0B, U 3BEpeH 3eMHBIX 10 pony ux. M crano Tak.
U coznan 6or 3Bepeii 3eMHBIX 110 POy UX, U CKOT 110 POJLy €r0, U BCEX T'aJI0B 3eMHBIX 10 poay ux. Y yBuzaen 6or, 4To 3TO XOpPOILO.
U cka3zas bor: cOTBOpUM BHELIHIOK 3BOJIIOLIMIO Ha yelloBeka 1o oopa3y Hamemy no nono0uro Hamemy, 1 1a BaagpluecTBYIOT OHU HaJl ppl0aMU MOPCKUMH, U HaJl
NTHIIAMU HEOECHBIMH, U HaJl CKOTOM, M HaJl BCEIO 3EMJICIO.
U cotBopui1 bor BHELIHIOIO 3BOIIOIMIO HA YeJIOBEKa 110 00pasy cBoeMy, o 00paszy boxuio coTBOpHII ero, MyKUUHY U JKEHIIUHY COTBOPHII UX.
W 6narocnoBun ux bor, u ckazan um bor: moautech U pa3MHOXKaNHTeCh, M HATIOJIHIMTE 3eMITI0, U 00J1aIaiiTe €10, M BIIAIbIYECTBYITE HA/X PpIOaMH MOPCKUMH U HaJl
NTHIIaMU HEOECHBIMM, U HaJl BCAKUM HBOTHBIM, IPECMBIKAIOIIUMCS 110 3eMJIE.
W ckaszan bor: Bot, Sl 1an BaM BCAKYIO TPaBy CEIOIIYIO CEMs, KaKasl €CTh Ha BCEH 3eMJI€, U BCAKOE JEPEBO, Y KOTOPOTO IUIO APEBECHBIN, CEIOIINM CEMS — BAM CHE
OyZeT B mumy.
A BceM 3BepsIM 3€MHBIM, U BCEM NTHIIaM HEOECHBIM, M BCSIKOMY IIPECMBIKAIOLIEMYCs 10 3€MJI€, B KOTOPOM JyIlia )KU1Basi, 1ai S BClo 3e1eHb TpaBHYo B nuiy. U crano
TaK.
W yBunen Bor Bce, uto OH co3aal, ¥ BOT XOpomIo BechMma. M ObuT Beuep, u ObLIO YTPO: ICHB MIECTOH.
1 Tax coBepieHbl HEOO U 3eMJIsl U BCE BOUHCTBO UX
2 U cosepuun bor k cenbMomy aHto aena Cou ,kotopbie OH Jenan, U MoYni B IeHb CeIbMOM OT BeeXx Jies1 CBOUX, KOTOpbIE Jienall.
3 U 6narocnoBui bor ceabMoil 1eHb, U OCBATHII €ro, MO0 B OHBIHM MOYMI OT Beex Jen CBoux KoTopele bor TBOpui 1 co3uaat.
4 Bot npoucxoxaeHrue Heba u 3eMJIH, TP COTBOPEHUH X, B TO BpeMmsi, koraa ['ocrioas bor co3nan 3emitto u He6oO...

Ho rio6anbHble cOOBITHS HA ’TOM HE OCTAaHOBMIIMCH, M bor 3HaeT, cebMoil IeHb HacTall, U 0JIaroCJIOBUII €ro, U Oy/1eT BOCbMOM J€Hb, U OYy/eT AEBSTHIN JeHb,
HO He OJsiarociosisieT bor BocbMOM 1 AEBATHIN AHU, HO OHU MPUXOIAT 3TU AHU, NOO IIUKII HE MOXKET IIpepBaTh bor, 3TO eAMHCTBEHHOE Yero OH HE MOXKET clienarth!, a
HAa JIECATBIN IEHb — 3aBEPIINTCS LUKI CUCTEMBI Bcel, 1 OH 3HaeT, mociie HauHyTesa JHU Ero ¢ camoro nepBoro, Bc€ HauHETCs cHavasa, BHOBb. Cucrema bora cama
ce0s BBea B UK He 10 BoJie bora, HO mo Hen3oexkHocTu Ero.

Bpems ocranoBUTB He B cuiie U He B IiaHe ['ocniogueM, n0o co3nan bor sHepruto, u Hayana sHeprust B cucreMe ['ocronia bora nucrekaTts, Kak MECOK B yacax MECOYHBIX,
13 KUHETUYECKOU B MOTEHIMANIbHYIO, U YeM 0oJiee HaKaIuIMBaeTCs B CUCTEME MOTEHIMAIbHOM 3Heprun Matepun boxectsenHoi, Tem crtapee Cam ['ocnions bor, n
npenotBpatuth CBOE cTapeHune He MokeT 1o Bosie CBoeil, n6o kpome Bou CBoeil nmeet HenzoexHOCTh CBOO, U B pacusere cui Coeit JKU3HM Ha 11ecToi 1eHb, H00
C CEIBMOT0 JIHS HAaUMHAETCs Ipolecc ctapeHus ['ocrnoanero.

W MHOTHME 3BE3/1BI YIUIOTHAIOTCA, MAaTEPUs CXKMMAETCSl, HEMHOTHE CYIEP3BE3/bl HAUMHAIOT POXKAATHCS, I'/le co3uAannue bora 3akaHunBaeTcs, TBOPEHUE
['ocnosiHee HauUMHAeT KOMKAThCS M CKUMATHCSI, Ha4allo CKpy4YUBaHUs CIIMpaliel IepBOM Cymep rpaBUTalMeN, Kak cTaperoliee TejI0 HauMHaeT TepATh Boay. M BuauT
bor, uto 310 He xopoo. Ho crano tak. 1 Ob1 Beuep, 1 ObIIIO yTPO: I€Hb CEbMOM.

MHorue poxIEHHbIE CYNep3BE3Abl YIJIOTHAIOTCS 00JblIe U OOJIbIIIe, HEApa UX HAPSKEHbI U BBIIABIMBAIOT OCTAJIbHBIE CUJIbI, B3PHIBAIOTCS, HEMHOTHE
POXIAI0TCS Cynepu€pHbIE IBIPHI, e pa3pylieHo TBopeHue ['ocrogHee 6e3oBOPOTHO, BTOPask CyNep rpaBUTAlLUs CHIIbHEE MIEPBOM, STOT MUP HAYMHAET COKUMATHCH,
KHU3Hb B MUPE 3TOM yracaeT, pa3yM He MOXKET pa3BUBaTcs Oosiee nO0 BpeMeHa I Oe3M0BOPOTHO, BpEMS /JIsl pa3BUTHS pa3yMa HCUEpIIaHO, YEJIOBEK HE JKUB, U BCE
CYIIHOCTH OMOJIOTHYECKHE, pa3yMHbIe U Hepa3yMHbIe, HO MUP TOT ITOKa HE TPOHYT, HO JIO KOHIIA 3TOTO JIHS TOT MUP FOTOBHUTCS K CHKaTHIO, HOO BpeMsi CBOpauuBaET



CIUPAJIM CBOM U HAYMHAET 3aXBATHIBATh UICTOYHUKHU BPEMEHHU B CIIUPATN CKPYYHUBAIOIIUUCS, TEM CAMbIM UCKPHUBIISITh U CKPYYUBATh CTPYHBI MUpPaA TOTO, YTO AaryoHO
IUIS pa3ymMa B MUPE TOM, JIJIs )KU3HHU B MHpe TOM. HO IPOCTpaHCTBO CONMPOTHUBIISAETCS, OO BTOpast CyleprpaBUTAIUs HE B CUJIaX CKPYTUTh CIIUPAIId IPOCTpaHCTBA. Mup
TOT Ha I'PaHU )KU3HHU U CMEPTU Ha TIOJIOBUHE BOCHMOTO JIHA, MO0 C OJHON CTOPOHBI BPEMS MCUYEPIBIBACTCS, a C IPYroi CTOPOHBI MPOCTPAHCTBO €CTh MPEKHEE.
Poxparorcs v caMBarOTCs B CYKaIOIIEMCsl BUXPE BTOPOU CyleprpaBUTALIMK CYIIEpUEPHBIE ABIPBI, CAUTHIE CyNEpUEpHBIC JIBIPHI elIE 00siee 3aBUXPSIOT U CYKUBAIOT
CIUPAJIM 3TOTO MHUPA, M HAYMHAIOT 3aTSATUBATh CTPYHBI MUpPa TOTO, IIOCJIE TOTO KaK 3aTSHYThl HCTOYHUKH BPEMEHH OeJIbIe IbIPbl BMECTE C YEPHBIMU JbIPAMH, KOTOPHIE
B [[EHTPE TAIAKTUK paboTaIH B Mape, MO0 CIUTHIC CyNepUYEPHBIC TBIPHI POKIAIOT TPETHIO CYIIEPTPaBUTAIUIO TIEpE]] KOTOPOH HE MOXKET YCTOSTh CIIUPAJIb TPOCTPAHCTBA,
Topenune [lyxa paszpymaercs He o Bosie bora Jlyxa, Ho mo Henz6exxnoctu Ero. M Buaut bor [lyx, uro aTo emé xyxe. Ho crano tak. M Ob11 Beuep, 1 ObLIO YTPO:
JIEHb BOCBMOM.

MHorue poxJIEHHBIE CylepuEpHbIE AbIPbI, HEMHOTHE CyepUYEPHbIE IbIPBI CIUTHI, M CIUBAIOTCA Jalblle, MUP TOT pa3pyllieH, CKOMKaH U MOTJIOMIEH, )KU3HU HET
HUTJIe, TOJIBKO bor Jlyx Ha ofpe KOHYMHBI, ¥ HET il y Hero, 1 HET pa3yma TOro 4To ObLT MO0 )KH3HU YKe HEeT HUrne. Bee cynepu€pHbie AbIPHI CIIUIUCH B OJHY
CyIepu€pHYIO IbIPY, U C OJHON CTOPOHBI MOIJIOIIAIOT OCTATKH MPOCTPAHCTBA, C APYTOi CTOPOHBI M3HYTPHU MUCUE3JIN BCE CHIIbI, OCTallach OJJHA CyNepCHiia — YeTBEPTas
CylieprpaBUTAIlHs, TOJIBKO OJIHA (PU3HUYECKask CUJIA, TIOTJIONIAOIIAS U TIOKUPAIOIIast caMy ¢e0s, ¥ B MOMEHT TOJTHOTO MOTJIOIEHUS TPOCTPAHCTBA MPEBPAIASTCS B
«CUHTYJISIPHOE COCTOSIHHE BCEJICHHOW», KOTOpOe (PU3UKU YK€ «BBIYMCIUIINY, U 3HAIOT O HEl Ha IEHb CETrOIHALIHUM, HO He 3HatoT 4To bor Jlyx mpekparuin cBoé
CYIIECTBOBAaHHE C MOMEHTa ToriomieHus npoctpancta. U ve Buaut bor [{yx, n6o yxe Her Ero, uTo 3T0, n60 npensuaen 3o cocrosiaue. Ho crano tak. M O6bu1 Beuep,
HO HE OBLJIO yTpa: ICHb JEBATHIM.
W nymunvch NeBATh JHEH B IUKIIE, PABHOMY IO BpeMeHH |/IIaHKOBCKOE BpeMs (B TiepecyETe Ha Hallle BpeMs), U JHU ObLIH TI0 BPEMEHH Pa3HbIC, CAMBbIH JITHHHBIN JICHb
IeCTOl Mo BpeMeHH, NOO BpeMEeHH B HEM OO0JIIIIe YeM BO BCEX OCTANbHBIX JHSIX.
CuHrynsipHOe COCTOsSIHME BCeJICHHOU (MEPTBOE Tesio bora) nmoxupaemMoe 1 MorionaeMoe 4eTBEPTON CyneprpaBUTaIMeii HE OKa3bIBasi COMPOTUBIICHUS €1 110 TPUUMUHE
OTCYTCTBHSI OCTAJIbHBIX CHJI COIPOTUBJICHUS KOJUIATICUPYET JI0 pa3Mepa paBHOE MIIaHKOBCKOM anuHe. [1o mocTikenuto 3Toro pa3mepa ncyesaeT u AGCOIOTHAs
MyCTOTA SIBJIICTCS HA BPEMsI paBHOE IJIAHKOBCKOMY BpeMmeHHu. U ctano tak. M He ObUTO Beuepa, U He ObUIO yTpa, N0 JeHb NECATHIM [UTHTCS INIAHKOBCKOE BPEMsI, XOTS
BPEMEHH HETY, HE ONpeAeNIEeHO BpeMsi, 1 HUKaKOM pa3HUIIbl HET IO BpeMEeHH, K00 BCE OMpPEEIeHO, BCE CTANIO0 PaBHO HYIIO, (MOMEHT KOTJa «CIUIIOCh B OJHO KOHEI] C
Ha4yajoM), 10O MOCJIe COCTOSTHUS AOCOIFOTHOM ITyCTOTHI B3PHIBAECTCS YaCTHUIIA MPOCTPAHCTBA UMEIONIAs pa3Mep TUIAHKOBCKOU IITMHBI(CPETHECTATUCTUIECKH ), M CHOBA
CJIOBO MPOU3HECEHO U CIIOB OBLIO MHOTO U BCE CIIOBA MPOU3HECEHBI OJTHOBPEMEHHO, U CJI0BO ObL10 bor, u cMbich cioB bora u cyTs cioB bora u3BecTHbI, UX CyTh:
1234567891011121314151617 1819202122 2324252627 2829 30 3132333435 36....
0,6180339887498948482......
3,14159.....
MPUHLUIT JyaJTbHOCTH

Korna neHp neBATHIN 3aKOHYMIICS, a AECATHIA B HOJb BBIIIEIN, TaK Kak U(p Bcero aecsTh, a nocie 9 B Kpyry Hoib. BHOBB Bo3poskaaercst bor ¢ camoro 3apoxxaeHust
Hyxa boxpbero.

64.

Bce nznauanbHo u OeckpaiiHo,

Bce cxaro cuiioit 1 TeMHO,

Bce B oxxumanum Hadana,

be3 BpeMeHU JIeKUT B HUUTO.

OT1oT 64 KaTpeH — OINucaHhe MOMEHTA MEePEX0a «JIHA JAEBATOrO B JIEHb JECATHII» B CUCTEME MOCIIE JEBATOTO JTHS, «HOJIEBOM ecAThIM neHb» bora koToporo yxe HeT
B 9TOM JHE, IOTOMY YTO U JHs HET, B OKUAAHUM Hayaja 1epBoro aHA. Korna CUHIyJIipHOE COCTOSIHUE BCEJIEHHOM NMEPEXOANT BIOCEACTBUN bonbiioro kosamnca B
COCTOSIHME a0COJIIOTHOM MYyCTOTHI, TOCE KOTOPOH 0KUJAETCSI HaYallo POKJIEHUSI MOJIO/I0i HOBOI BCENIEHHOW B KOTOPOI BHauase 0yIeT TONbKO «()U3NUECKHUM BaKyyM»
T € IPOCTPAHCTBO, U CTPYKTYpa €ro YK€ BHIYHMCIICHA.



29.
BceneHHOM Kpyr 3aMKHYJ KOJIBLIO,
Cnunock B OJTHO KOHEL C HA4aJIoM,
Bce crano onpeneneno
W packpommiics MUp 4acTsIMHU.
Orot 29 karpeH CyTu ObITUS ONIUCHIBAET CUHTYJISIPHOE COCTOSIHUE BCEJIEHHOW B MOMEHT KOI'/Ia OHA UMEET pa3Mep IUIaHKOBCKOW JUIMHBI, B MOMEHT €€ HCUE3HOBEHUS U
MOCIIAYEIIero siBIeHus (B3phIBa) SYCHKN (U3UUECKOro BaKyyMa (4acTHIIbI IPOCTPAHCTBA) KOTOPAasi TOKE UMEET pa3Mep IIaHKOBCKOW JUIMHBI, U TIOCTIEIYIOIIETO
B3pBIBa IPOCTpaHcTBa Ha JuIMHY 10 B 36 cTeneHn MeTpoOB, KOTAa PACKPOLIHIICS MOJIOAON MUP Ha YaCTHIIBI IIPOCTPAHCTBA, @ 3TU YACTUILIBI 3aIIOJTHUIN COOOU ATOT
00BEM, T € YaCTHI[BI TPOCTPAHCTBA 00pa30BaId caM 00BEM MPOCTPAHCTBA KaK TAKOBOM M3HAYAIBHO B ATOM MUDPE, (CTpOKa «BCE CTANIO OMPEAEIICHO» UMEET CMBICI
OTpeieNIeHUs YeThIPEX (PyHIaMEHTaIbHBIX TAPaMETPOB-CBOICTB B €IMHYIO HH()OPMAIIMOHHYIO CHCTEMY JJISl BCETO MUPO3/IaHHUs), a TOCTe JOCTIKEHUS 00bEMa
pazmepoM 10 B 36 crenenu MeTpoOB MolIa 0OpaTHas yAapHasi BOJIHA HalpaBlieHHas BHYTPh 00pa30BaHHON 00BbEMHOM cdepbl, B LIEHTpe chephl BIOCIEACTBUN
BO3HUKAET N30BITOYHOE JIaBJICHHUE CPE/IbI B MPEJIeIax KOTOPOW BO3HUKAET SIBJICHUE CUHEH JIBIPBHI B KOTOPOI MPOUCXOAUT JAalbHEHIINN CHHTE3 OCIEIYIONIET0 BUIa
MaTepUu — apUOHHON MaTepuu (TEMHON MaTepuH, KaKk Ha3bIBAIOT €€ COBPEMEHHbIE (PU3UKH), U pa3Mep 3TOI CUHEW JbIPBI OnpeieNieHa 3aKOHOMEPHOCTHIO KPaTHOCTEH,
coctaisieT nmopsaok 10 B 12 crenenn meTpoB (ecTb cBepeHus o ¢pororpaduu Xadb0sia HEKOETro «IyCTOro MPOCTPAHCTBA», BOT TaM U HAXOJUTCS 3Ta CUHSS JbIPa)

U no noBoxty 0o6paza u nmonodus: B bubmuu ckazano 4yTo 4enoBek co3AaH 1o oopasy u nojgoduto bora:
Kuawura bertue 1:26 U ckazan bor: coTBopuM denoBeka o oopaszy Hamemy mo mogobuto Hamemy, u 1a Bi1aIbI9eCTBYIOT OHU HaJT
ppI0aMU MOPCKUMHU, M HaJ] ITULIaMU HEOECHBIMU, U HaJl CKOTOM, U HaJl BCEIO 3eMJICI0, U HaJl BCEMU T'aJjlaMH, IPECMBIKAIOIIUMHUCS T10 3EMIIE.
B bubnuu ckazano uto bor BeuHbIi
Ucans 40:28 Pa3Be Thl He 3Haellb? pa3Be Thl HE CIbIIIAJ, 4TO BeUHbI ['ocionp bor, COTBOpUBIINI KOHIIBI 3€MJIM, HE YTOMIISIETCSL U HE M3HeMoraeT? pasym Ero
HEUCCIIEUM.
bor Beunslii co3aan mo od6pasy u MogoOHI0 CBOEMY UeJIOBeKa CMEPTHOTO Ha TutaHeTe 3eMiis. Ha mepBbiii B3I 3/16Ch MOKHO MOCTaBUTh BOMPOC O HECOOTBETCTBHUU
BEYHOT'0 U CMEPTHOTO Mo00ust 00pa3a, HO €Clid B OJIPOOHOCTAX pacCMOTPETh 3TU LIUTAThI, HAIMCAHO BCE MPaBMWIIbHO. BEYHOCTH B IIMKJIaX, @ BOT caM LIUKJI JUIUTCS
OIIpEAEIEHHOE BPEMS, KOTOPOE BBIUUCIIAETCS OTHOCUTENIBHO B IIEPECUETE HA HALLE BPEMS.
Cytb ObiTHS, KaTpeH Nel6 u 17:
16.
Conpukacasacb C MUPOM TeM,
Brnapges Bcem, 4TO OH Aaer,
He 3abbiBa UMKNUYHOCTb OHEN :
Bce 6yget npaxowm, Bce yrnger.
17.
Hn 4TO He BEYHO B MMpE 3TOM,
Ho cmepTb BeccmepTurio CpoaHu,
He ncyesaewsb 3gecb 6eccnenHo
MeHseLwwb dPOopMbIl XKMU3HN Thbl.
U B bubnuu o Beunoctu, u B CyTu OBITHS B 3THX KaTpeHaX HATMCAHO O BEYHOCTH ITUKJIOB, JIUIIIb C KaXIbIM IIUKJIOM KH3HU «MEHSEIb (POPMBI )KU3HU ThI», a MECTa BO
BCEJIEHHOM /151 ATOro npenocrarouno! BoT uTto umeercs BBUAY MO BRIpAXKEHUEM «BEUHBII», 3TO cKa3aHO 00pa3Ho U BepHO. [loaToMy Bor nelicTBuTenbHO co3aai no
o0pazy u nmoobuto. M Boob11ie, BCE€ BO BCEIEHHOM CO3/1aHO U 1O 00pa3y U MO NOJ00UI0 — TOYHAs CUCTEMHAs HayKa KaHOHMYECKasi HyMepOJIOTHs cMOTJ1a
pacmudpoBaTh 3TO.



Kanonu4eckasi HyMepoJIorus 0 ’KHBOM OpPraHu3Me BCeJICHHOI nMerLeil pa3ym, o TBopue TBopu3HaHus, 0 komnbTepe I'ocnioxnem.

[TepBUYHBII HICTOYHUK SHEPTHH €CTh dPUP-TIPOCTPaHCTBO. CTPYKTypa MPOCTPAHCTBA y>KE BBIYUCIICHA C O0JIBIIION TOYHOCTRIO. V3 icTouHMKa 3(pupa - mpocTpaHCTBa
CHHTE3UPYIOTCS CHavaja J1Ba PU3NUYECKUX B3aMMOJICHCTBHSI, U3 NIEPBHIX ABYX CHHTE3HPYETCS TPEeThe (PU3NIECKOE B3aNMOACHCTBUE, TOTOM

MOCJIE0BATEIBHO MPOUCXOIUT CUHTE3 etl€ NBYX (DPU3HMUECKUX B3aUMOJACUCTBUIN, KOTOPbIE CHHTE3UPYIOT 1IecToe (pu3ndeckoe B3auMoIeHCTBIE, BOT ouemy bor
paboTai mecTthb AHEH, a Ha ceAbMOH oTabIxaeT. [Ipupoaa 60KECTBEHHOM CUCTEMBI TAKOBA, YTO OHA CTPEMUTCS K IUKIUYHOCTH. [ToaTomy, pusnueckumu
B3aMMO/ICHCTBUSMU 3aBEPILIAIOLIUMHE I[IUKJI BCEICHHON €CTh MOCIEAYIOMNNA CUHTE3 elI€ ABYX (GU3NYECKUX CUJI B3aUMOJICUCTBUMN, KOTOPBIE MIPUBOJIAT K CUHTE3Y
3aBEpPIIAIOIIETO, IEBATOr0 (PU3NYECKOTO B3aUMOJICHCTBUS — CyIEeprpaBUTALINU, KOTOPasi U MPUBOJAUT K SIBIICHUIO CUHTYJISIPHOCTH BCEICHHOU (CHHTYIISIpHOE
COCTOSIHME BCEJICHHOW B KOTOPOM BCeJIEeHHAs! «MEPTBasi»), HEKOETO CrycTKa MaTepHH UMEIOIEH apaMeTphl, KOTOPbIE YXKE OMUCAHBI JIAHKOBCKUMU €/IMHULIAMHU.
CUHTYISPHOCTD CBEPXIUIOTHASI M CBEPXTOPsIUasi, HO BOT TOJILKO T€OpHUs BoJbIIoro B3peiBa HE MOKET OOBSICHUTH, OTKY/A B3sUIaCh CBEPXIUIOTHAS M CBEPX ropsidast
CUHTYJIIPHOCTD («IIJJAHKOBCKHE)» BETMYMHBI TOCYUTAHBI CPEIHECTATUCTUUYECKH MPABUIBHO). Y CTPOMCTBO BCEIEHHOM Ha OCHOBE YETHIPEX OOKECTBEHHBIX
(byHIaMEHTAIbHBIX KAHOHAX IPUHUMAET BUJ 00KECTBEHHOT'O IPUPOAHOTO «KOMIIBIOTEPay, B KOTOPOM 3(PHUP-TIPOCTPAHCTBO KaK MaTpHUIlA CO3JJaHHAs C TPOUYHBIM
KOJIOM, ¥ YacCTHIla MPOCTPAHCTBA COACPKHUT B cebe 00bEM HHPOpMAIK paBHYIO 1 TPUT (TPOUUHBIN KOJ) U BMELIAeT OAWH KBaHT uHpopmanuu. B nentpe apupa
MPOCTPaHCTBA 00pa30BaHa CUHSS JbIpa. DTO KaK MPOLECCOp Ha MPOCTPAHCTBEHHOWMATEPHUHCKOH 1iaTe. B cuHel 1bIpe MpOUCXOoAuT MpoIecc cxaTus dpupa -
MIPOCTPAHCTBA U B PE3YJIbTAaTE CUHTE3 AJIEKTPOMArHeTU3Ma, KOTOPbIN CTPYKTYPUPYET HOBBIM BUJ MATEPUU — APUOHHYIO MATEPHUIO.

ApuoHHas MaTepusl, Kak CBEpKarolllas MOJIHUAMU 00bEMHAS MayTUHA B POCTPAHCTBE. TaM IJe CXOASITCs MayTUHOOOpa3Hble MOJIHUEBUIHBIE CTPYHBI aPMOHHOM
MaTepUU, TaM BO3HHUKAIOT YCIOBHSI YIUIOTHEHHS apUOHHON MaTepuu — SIBJICHHE «OeJIol JbIPhI», aHaJIOT OYEPETHOTO MPOoIieccopa Ha MaTPHUIe ApUOHHON MaTepuH.

B «6enoii npipe» yIuIOTHsIETCSl apUOHHAs MaTepus, CHHTE3UPYETCS AIIEKTPOJMHAMUYECKAsl CITUPAIIb AUIIOJIEBAs CTPYKTYpA, SYCHKH KOTOPOU MPEACTABISIIOT (POTOHBI,
yacTullbl 3upa-BpeMeHu. B cBoro ouepep BIXOASIINE TOTOKU (POTOHOB U3 «OENO0i JBIPHD) UMEIOT OYEHb OOJIBIIYIO IMIIOTHOCTD, Oeiast IbIpa J0JKHA 001a/1aTh OYeHb
CHJIHBIM M3JIydeHHEeM (DOTOHOB, IUIOTHOCTH IOTOKA KOTOPBIX TaKa BEJIMKA, YTO Ha BBIXO/IE U3 Spa IJIOTHOCTh 3TOW MaTEPHH MPEBHIIIACT OUYepeTHOM MOPOT Mpeiena
IUIOTHOCTHU U SIBJISIETCSI OYE€PEIHBIM YCIOBUEM BOZHUKHOBEHHUS OUEPEIHOM IbIphI — YEPHOI IbIpHL.. [loaTOMY Mpu BbIXO/€E U3 «OE0l ABIPD» BOSHUKAIOT YCIOBHS
SIBJIGHUSL «4EPHOM ABIPBI», KOTOpAs MOTJIOMIAET U YIJIOTHSAET (OTOHBI, CHHTE3UPYETCS TPaBUTALIMSI, KOTOpPasi B CBOIO OYEPEb CTPYKTYPUPYET CHHTE3UPOBAHHYIO B
JbIpe OAPHMOHHYIO0 MaTEPHIO, TO3TOMY IPABUTALIMS B UTOTE IPUBOJUT K OPraHU3aLMH IJIAHETAPHOM CTPYKTYpbl OaproHHOM MaTteprun. COBpEMEHHBIE TENECKOIIbI
BUJIAT TO, YTO HAXOJUTCS B 3(Upe - BpEMEHU U IJIaHETapHBIE CTPYKTYpPbl OapHOHHOM MaTepUH KOTOPhIE HAXOAATCS B HEM, a BOT apUOHHYIO MaTEpHUI0, KOTOpas
HaXOo/AUTCs B 3(Upe-TIPOCTPAHCTBE HE BUAAT. DU - BpeMsl HaXOAUTCA B 3pupe - NpOCTpaHCTBE Kak MaTpénika B Marpéuike. Ha 3Tom sTane mects 1Heil paboThl
Bcesbimnero TBopia 3akoHueHbl. BeeneHckuil 60KeCTBEHHbBIN KOMIBIOTEP HACTPOEH, IECTh CHUJT PU3NYECKOTO B3aUMOJICHCTBUSI CUHTE3UPOBAHBI, U CUHTE3UPOBaHa
BCSL MaTepus KOTOpast CTPYKTYPHPOBAHA MO 3aKOHaM (PM3HYECKUX CHUJI B3aUMOAECHCTBUI.

Takum oOpazom Cuctema Beenenckoro boxxecTBEHHOTO KOMIIbIOTEPA UMEET CTPYKTYPY ONpeAenEéHHYI0 bokecTBeHHbIMU (pyHAaMEHTaIbHBIMU CBOMCTBAMHU 10

BoJie Beesbimnero Tropua:

D¢dup-npocTpaHCTBO €CTh MaTpHULIa AJIsl BCETrO, «MaTEepUHCKas IJ1aTay, ICTOYHUK NepBUYHON MaTepun (MH(GOpMaIuy, SHEPTUN ), UMeeT TpouuHbIN Ko (Csrtas
Tpouna, TpuT). iMeer ABONCTBEHHOCTh (MPUHLIMI 1yadbHOCTH) B Motocax N U S, KOTOpbIe HAXOAATCS B YaCTHUIIE IPOCTPAHCTBA, B CTPYKTYpE CIIMHA YACTULIBI.
Hocurenem noirocoB ecTh CIUH YaCTHUIIbI TPOCTPAHCTBA, OH PABEH YUCIY MPONOPIUH 30J10TOro ceuenus equnuist 0,618..., 3akimouénnoro B yucie nu (chepe),
HMEIOIIYIO CTPYKTYPY MarHUTOJUHAMUYECKOH CIIMpalib IUMOJIEBON PEHIETKU U CBOMCTBO KBAHTOBAHUS slUEEK PEHIETKU (CBET OT CBETa), BCIEICTBUE BHIIIEHA3BAHHBIX
CBOMCTB-TIapaMeTPOB YacCTHUIIbl. Pa3zMephl 4acTUIl MPOCTPAHCTBA, COTIACHO 3aKOHOMEPHOCTSAM KpaTHOCTEHN (YMCIIOBOM sl C JENUTEISIMH HaJl KaXKAbIM KOPEHHBIM
YHCJIOM B YUCIIOBOM psiie). Uncino pyHKIIMOHATBHOCTH, ONPEIEISeTCs] KOMMYECTBOM JISTUTENIeH HaJl YMCIOM B YHCIOBOM Psijie M BBIMJISIIUT KaK «3BYKOBas
JIOPOXKKa». ITO MHUHIMAIBHOE YHCIIO ¢ MAKCHMATBHON ()YHKIHOHATBHOCTBIO, H MOXKET IPUHAMATH BeposTHbIe 3HadeHms: (12*107°% ) 1,2%10%m; 2,4%10%w; 3,6%10°
*°\. OueBH/IHO YTO «ILIAHKOBCKas» miuHa 1,616229%10 M ectb CpEIHECTaTUCTUYECKAs BEJIMUYMHA OT Pa3MEPOB YaCTHULl IPOCTPAHCTBA, MATEMATUHYECKH MOKHO
MIPOCYHUTATH BEPOSTHOCTH KOJMYECTB YACTUIL TPOCTPAHCTBA C COOTBETCTBEHHBIMU Pa3MepaMu, a TAK)Ke MPOMOPIHUIO KOJTMYECTB YaCTHII.




«CuHsis ApIpa» B HEHTpe 3(Upa-poCTpaHCTBA €CTh MPUPOIHBIN «IIpolieccop» U «aekozaep». IIporecce cxaTust MpoCTpaHCTBA COMPOBOXKIACTCA CHHTE30M
AJIEKTPOMAarHUTHBIX B3aUMOJEHCTBUN, KOTOPBIE IPOELUPYIOTCS M YCUIIMBAIOTCS (KOHLIEHTPUPYIOTCS) BCIEACTBUM CKATHSI MATEPUU MarHUTOCUIIBHBIMU U
MarHuTOCIa0BIMU B3aUMOJIEHCTBUSIMU HAa YPOBHE apUOHHOW MaTepHH FeHEPUPYIOLUMUCS B CHHEH AbIpe. MaTtepus 1eKOAUPYEeTCs B JECITUYHBIN KOJl, apMOHHasI
MaTepHsi UMEeT JECATUYHBIN KOJ| (AHAJIOTOBBIN KOJT) M IPUOOPETAET CBOMCTBO CTPYKTYPHPOBATHCS MO JACHCTBUEM JIEKTPOMAarHETU3Ma, MArHUTOCHIIBHBIX,
MarHuTOCIa0bIX B3aMMOAEHCTBHM ¢ 00pa3oBaHHEM aTOMOB ApUOHHOIN MaTepuu, I03TOMY COOTBETCBTEHHO sJIpa aTOMOB apMOHHOW MaTepHH UMEIOT pa3Mephl B
npezenax Gombire 36*10%m - menpme 10%4u.

MakpocTpyKTypa apuOHHOM MaTepuH 101 BO3AECHCTBUEM MarHUTOCHIIBHBIX, MArHUTOCIA0bIX, 3JIEKTPOMAarHUTHBIX B3aUMOJIEHCTBHUM TproOpeTaeT Bua 00bEMHON
CTPYHHO-TIAyTUHOOOPa3HOM, MOJTHUEBUIHOM MaKpO CTPYKTYpbl. CTpyKTypa HISHTHUYHAS CTPYKTYpE HEHPOHHBIX CBsi3ei Mo3ra. CX0oX/IeHUe CTPYH apHOHHON MaTepuu
B OJTHOM TOYKE BBI3bIBAET YIUIOTHEHUE MATEPUHU, «MATPHULa» U HCTOYHUK MAaTEpUU JUIS SIBIICHUS OYE€PEHOr0 MHTErpaTopa-aeKoiepa MaTepuy, O4epeTHOTO BUJIa JIbIPbI
— OeJI0M ABIPHI.

B «GenbIx apIpax» CUHTE3UPYOTCs (POTOHBI, YACTHUILIBI 3(hUPa-BPEMEHH, B Pe3yJIbTaTe HOBAs MaTepUs UMEET yxe TPOUUHbIM Koa. Takum oOpa3oM, «Oeible AbIPbI» €CTh
«IIPOLIECCOPBI» U «IEKOAEPBI» BCTPOSHHBIE B «MATPHILY», «MATEPUHCKYIO IUIATY» U3 MAKPOCTPYKTYPBI apUOHHON MaTepuu. DPHUp-BpeMsi COCTOUT U3 (POTOHOB.
CuHTE3MpOBaHHBIE B « O€JION ABIpe», B KOTOPOI CO3AaHbl YCIOBUS AJIs CHKaTHs, (POTOHBI HA BBIXO/I€ UMEIOT [IEPBOHAYAIIBHO OUYEHb OOJIBIIYIO INIOTHOCTh BBIXO/A, U
TaKUM 00pa3oM Ha BBIXOJIE U3 «OeJI0i IBIPBI» MPOUCXOAUT SIBIICHUE «UEPHOM IBIPBD», KOTOPAs MOTJIOMAET YacTh (POTOHOB (COTIIACHO MPOITOPIIUH 30JI0TOTO CEUCHHS),
BBIXOJISIIMX U3 «O€I0H JIBIPBI».

D¢up-BpeMs Ha BBIXOJE U3 OETION JABIPHI €CTh «MATPHIIA», «KMAaTEPUHCKAS TUIATay JUIst YEPHBIX IBIP © OAPUOHHOW MAaTEPHH, UCTOUHUK MATEPHH ISl «IEPHBIX JIBIPH.
D¢up-Bpems 00pas3yeT 3JAEKTPOIMHAMUYECKYIO CIIUPAb JUIOJIEBYIO PEIIETKY, B KOTOPOIl MOXKET HaXOUTCs OapuoHHast MaTepusi. DpUp-BpeMs: HaX0IUTCs B apupe-
MPOCTpPaHCTBE Kak MaTpémika B MaTpemke. @OTOHBI UMEIOT TPOUYHBINA KOJI, M OTIMCAaHBI B KiIaccuueckoil pusuke. KBantoBanne ()OTOHOB 3JEKTPOANHAMHYECKOE (CBET
OT CBETA)

«YépHas ApIpa» MoriomaeT GOTOHBI Ha BBIXOJE U3 OEIoi ABIPHI, €]l OHU MMEIOT MAKCUMAIBHYIO TUNIOTHOCTD, B €€ IEHTPE (POTOHBI YIUIOTHSIOTCS U CHHTE3UPYETCS
HOBBII BUJI MaT€pPUHU, HA KOTOPYIO U3 3JEKTPOJAUHAMUKH (DOTOHOB MPOCLUPYIOTCSA U T€HEPUPYETCS IIEKTPOCHIIBHOE U 3JIEKTpociaadoe B3auMOJIeHCTBUS, TeHEpUpyeTCs
rpaBUTaLUs, B PE3Yy/IbTaTE UMEEM CHUHTE3, BOSHUKHOBEHHE OapHOHHON MaTepuu (MPEANOI0KUTENIBHO CHHTE3 HEUTPOHOB). CBOOOIHBIE HEUTPOHBI pacnaaloTCs Ha
IIPOTOHBI U 3JIEKTPOHBI. TakuM 00pa3oM, CHHTE3UPYETCs BOJIOPOL — OUYEPEIHOM HCTOYHUK MAaTepUH JUIsl OCIIEeIYIOIUX MPoIieccoB B bokecTBEHHOM BCEIEHCKOM
KOMIIBIOTEPE, KOTOPBIE YK€ JOBOJIBHO MHOT'O U3y4Y€Hbl COBPEMEHHOM acTpoPu3ukoil. «<HEpHbIE NbIPhI» TAKKE SIBISIFOTCS «IIPOLIECCOPAMU» U «IE€KOAEpaMu», KO
0apHOHHON MaTepuu yxe aecaTu4HbIi. CreHepupoBaHHas TPaBUTALUS PUBOJUT K CXKATUIO BOJIOPOJa U 00pa30BaHUIO IIAHETAPHOM cuCTeMbl OapHMOHHON MaTepHH.
HoBrlii BUJ MaTepuu B Ka4eCTBE aTOMOB BOJOPO/1a KOTOPBIN B OOJIBIINX KOJUYECTBAX PACCEMBAETCS MO IPOCTOpaM 3(prpa-BpeMEHU MOXKET C BPEMEHEM CKHMAThCS B
BOJIOPOJIHBIX 00JIaKaX, U CKUMATHCS MO JeMCTBUEM IPaBUTALIMU B 3BE3]IbI UMEIOIME MIJITAHETAPHYIO CTPYKTYpY. B 1ieHTpax 3BE3]1 BKIIOUEH OYEpPETHOM «IIpoLieccopy -
TEPMOSIZICPHBIN U SEPHBIA CUHTE3BI, TPUBOJISIINE K CHHTE3Y siiep Bcel Ta0inuiel Menneneesa. Pasmep syep 6aproHHO MaTepun UMEET npeensl cdep Oobiiie
(36*10%*m) 3,6%10%m - menbire 10™%m, u IIPU B3pbIBax 3BE3] 3Ta MaTepus BHIOPACHIBAETCS B BUJIE MBUTH B OKPYXKAIOLIYIO Cpesy, B 00bEM cdepbl 3hupa-BpeMeHH.
[Ton Bo3neHCTBUEM IpaBUTALIMM [TPOUCXOIUT OYEPEAHOE CTYIIEHUE, POXK/IEHUE HOBBIX 3BE3] U M1aHeT. C KakIpIM pa3oM BCE OoJiblie U OOJIbIIEe CHHTE3UPYETCS
TSKENBIX 3JIEMEHTOB, IPOUCXOJUT MPOILIECC CTAPEHUS TUIAHETAPHBIX CUCTEM OAPHMOHHON MaTepHH, YBEIHMUUBACTCS SHTPOIUS IJIAHETAPHBIX CHCTEM COCTOSIINX U3
OapuOHHOMN MaTepuu.

Ha stom 3Tane BeeBblHMi 3aBepHIacT CBOIO «ILIECTUAHEBHYIO g)a60Ty» 10 CO3JaHHIO KOMITHIOTEPA BCENCHCKOro MaciTaba, Bee chepbl co3mansl, ot 107%m - 10
10°M, MaKCHMAITBHBIN pa3Mep MOXKET ObITh JOCTUTHYT 110 9%10 ®M, HO peasibHO pactsaruBaercs Ha 3,14*10 B 36 crenHu MeTpoB. B cdepax 3akitoueHbl ciupaiu
COOTBETCTBYIOIIUX pa3MepoB. MIMeloTcsa MUKpOCTIMPAIM U MAaKPOCTIUPAIIN, BCE IBUYKETCS CIIMPATIEBUIHO U 110 CIIUPAJISIM.

Obmmas hopMyina «Iblp», «HO3Apel bora» Belpakaercs yepes KBajapat nponopiuu 3oiotoro ceueHus 0,618... Uepes sty popmyiny MOKHO MaTeMaTUYeCKU BBIYUCIUTD,
CKOJIbKO BO BCEJICHHOM CYILIECTBYET, ICHYE MaTepPHH.

VY4yeHue o kpecrte )KMBOTBOPsIIIEM (00pa3HO BbIpaxkasich), 00BACHAET CHHTE3 MHTEJUIEKTA U pa3yMa B €IMHOM abCOIIOTHOM O0KECTBEHHOM MOPSAIKE MUPO3/IaHUs Yepe3
Casroit lyx, KOTOpBIH BUTAET B IPOCTPAHCTBE U UMEET COBEPIIEHHO ONpEAEIEHHBIE CBOMCTBAa. Hanmpumep CMHTE3 TPOMYHOrO Ko/1a, CUHTE3 criupainu. Csaton [lyx



MMeeT TPOMYHBIN KOl ¥ TBOWCTBEHHOCTh OJIHOBPEMEHHO, Oyarofapsi CoeIMHEHHBIM 00’KECTBEHHBIMH (DYHIaMEHTAIbHBIMUA CBOMCTBAMH U (PU3UYECKH UMEET
napameTpsl 3gupa. DPHUp-IPOCTPAHCTBO, B KOTOPOM pabOTaeT MarHUTOIMHAMHKA (CBET OT CBETA)

O6béM nH(pOpMaLIMK TPOCTPAHCTBA OTPOMHBIH, O/IHA YacTHIIa TPOCTPAaHCTBA UMeeT 00bEM nHpopmanuu 1 Tput. KonndyecTBo 4acTuil B IpOCTPAHCTBE MOKHO
TEOPETUYECKH MOJICYUTATh HA TIEPBOM dTAlle Pa3BUTHUS BCEIICHHOM, KOTIa BO BCEIIEHHON 00pa30BaHO TOJIBKO MIPOCTPAHCTBO, U HUYETO KPOME MPOCTPAHCTBA eI He
CUHTE3UPOBATIOCh. CUHTE3 0YEPEHBIX BUIOB MATEPUU MOKET IPOUCXOUTH B YCIIOBUAX CKATHUS IPOCTPAHCTBA, & 3TH YCIOBUS BO3HUKAIOT, KOT'/1a PacIIMPEHUE
pasMepa MpoCTPaHCTBA IOCTUTAET CBOETO Tpesena (0T 10*°m 10 9*10%wm), 1 Torma ylapHasi BOJIHA HAMpPaBJIsETCsl 00paTHO B MEHTp mpocTtpaHcTBa. Korma ona
JOCTUIaeT LEHTpa MPOCTPAHCTBA BO3ZHUKAIOT YCIOBUSI CUHTE3a «CUHEH ABIPBI» B HEHTPE NpocTpaHcTBa. CTPyKTypa MPOCTPAHCTBA OYEHB CIIOXKHAs, KBAHTOBaHUE
gactull (epeada KBaHTOB WH(GOPMAIIUHN) HIET CO CKOPOCTHI0 HAMHOTO TTOPSIKOB TPEBHIIIAIOIIYI0 CKOPOCTh CBETA (CKOPOCTH MEepPEeaauu KBAHTOB dHEprun). CBATON
Hyx npoctpaHncTBa uMeeT npojonkenue B Cpsitom Jlyxe Bpemenu, T. €. Caroi [Jyx Bpemenu Haxoautcs B CBaToM Jlyxe mpocTpaHCTBA U 3aBUCUT OT Hero. CBsATOM
JlyX BpeMeHU MOXKET UMeTh cdepy (cepoun) ot 10%m 10 9%10%*m (mpenen BUAMMOCTH COBPEMEHHBIX TEJIECKOIIOB).

WuTennext u pazym TBopua, Kak KHBOTO OpraHU3Ma BCEJICHHOI, COCTABIISIIOT €r0 BCEOObEMITIONINE 3HAHMSI, Yepe3 UHTEJUIEKT U pa3yM BcesleHckoi boxecTBeHHON
CHCTEMBI BO BCEIIEHCKOM KOMIIBIOTEPE «KPUCTAILUTU3UPYETCS», CHHTE3UPYETCs KU3Hb, pa3yMHasl )KU3Hb, OTPOMHOE pazHooOpas3ue Ku3HU. B MUpoO31aHuH KU3HD
MIPOLIBETAET, pa3yMHasl )KU3Hb MOKET CHHTE3UPOBATHCS HA YPOBHAX MAaTEPUHU UMEIOLIEH AECATUYHBINA KO, T.€. B IOHE CUCTEMbl aDUOHHOW MATEPHUU U B JIOHE CUCTEMBI
OapuOHHON MaTepuu (J1Ba MUPA, U JIBa CBETA, JIJIs KaXI0T0 MUpa cBoi cBet). COTBOpEeHNE pa3yMHOM )KU3HU €CTh MPOIECC BHEUTHEH SBOIOIUHN PA3BUTHS BCEICHHOU B
noJiHoM e€ Macirade 1o Bosie TBopia BeeBbllHero, kak mpoiece TBOPEHUs BCEJICHCKOT0 UHTEIIEKTa U pa3yMa, boxkecTBeHHOTO0. bor ecTh kak BCE, 4TO €CTh BO
BCEJICHHOM, a pa3yMHasi )KU3Hb BO BCEJIEHHOW KaK 4acTh BO)KECTBEHHOTO IIIaHa /ISl IIO3HAHMSI caMoro ce0sl 4epe3 CHHTE3 HHTEIICKTa U pa3yMa B KHBOU (opme
Matepuu. 160 Bce 3HaHuUs xuBOM MaTepuu oT bora, ass KuBbIX cyOcTaHnuii 00pa3Hbix nmoaoowuii bora. Takum o0pa3om, yenoBek Ha IuIaHeTe 3eMJIs co3/1aH o 00pazy
u nojobuto bora, 60kecTBEHHBIMU cUIaMH 00KECTBEHHOM MpUpoAbl. Pa3yMHas »U3Hb MIPOLIBETAET HE TOJIBKO HA IUIaHETe 3eMIlsl, B 9TOM CBETe OaprOHHON MaTepuH,
HO U Ha TOM CBETE, B JIOHE CUCTEMbl aPMOHHOUM MaTepHU, U BCS KU3Hb TaKas pacipeielieHHas U pa3HOOOpa3Hasi BO BCEICHHOM €CTh OHO IIeJI0e

TBOpEHUE BCEBBIIIHETO U €r0 «KOMIIBIOTEPA», KU3Hb KaXKI0T0 MHAUBUAYyMa aHAJIOrU IPOrpaMm B «komnbrotepe» Beessimnero. [loatomy TBopen BeeBbininuil 3Haer
BCE MBICIIH M TIOMBICTIBI BCEX PAa3yMHBIX CYIIECTB HE TOJIKO Ha MJIaHETe 3eMJIsl, HO U BO BCEX MUpaX BCEICHHON. 3HaeT BCE UTO ObLIO, YTO €CTh, U YTO OYIET, He
TOJIBKO Ha 3eMJie, HO U BO Bcell BcesleHHOM. OH TakKe 3HAET, YTO €CTh LIMKJI BCEJIEHHOM, M BECh CO3JJaHHBIN UM Pa3yM BO BCEJIEHHOM HE MOKET MPepBaTh «1I€Ib IIUKIIOB
MHUPOCO3UIaHbs». DTOT (hakT onucaH B TpakraTe «CyTh ObITHSI», KaTpeH Ne32:

Llenv yuknoe mupocosudanvs

Jluww moorcem pasym pazopsams,

Ho epemenu Bcenennot mano,

Ymob pasym mousb maxotl coz0amo.

[{ukn MUpOCO3UIaHbs 3UKIETCS Ha SIBIEHUH CYIIEPrpaBUTALIMU, KOTOpasi TEOPETUUYECKU U3BecTHA pu3nkaM. CHHTE3 cyleprpaBUTallU IPOUCXOIUT B «IbIpax),
«HO3/APSAX», TOJIBKO HE B «YEPHBIX JbIpax», KaK CUUTAIOT (PU3MKH, a B«CYIEp YEPHBIX AbIpax». ITH MaTepHUaibHble 0OBEKTHl MOT'YT BOSHMKATh B IEHTPAX 3BE3]
KOTOpBI€ HAaKOIMJIM MHOTO TSDKEJBIX 3JIEMEHTOB B ITpoLiecce siiepHOro cuHTe3a. Koraa moj orpoMHbIM JJaBlI€HUEM KOTOPOE BOZHUKAET B LIEHTPE 3BE3/1bl CIUBAIOTCS
a7pa 6aprHOHHON MaTepHuy U Mpeien JaBlIeHus MPEBbIaeT Oapbep cxKaTus OapHOHHON MaTepUU MOXKET BO3HUKHYTh SIBIIEHUE CyTIEpsipa, CYyNEpIIOTHOTO COCTOSIHUS
BenlecTBa (paauyc llIBapummnbaa), pazmMep KOTOPOro NpeBbICUT Mpezelt chepbl 10", 1. . MIpUMET 3HAYEHUE 10™m 1 Gobure. Tora sta CUHTYJIIPHOCTb, «KaIlIsi»
yCTOWYMBA U HAUMHAeT 00J1aJaTh CBOMCTBOM CyNeprpaBUTAlluM, U B COCTOSHUH MOTJIOIIATh OAPUOHHYIO MAaTEpUIO U OTOHBI, 00pa3ys SIBIECHUE «CYNEPUEPHOM TBIPBI».
(1a bosbiIoM aHIPOHHOM KoJUTaiiepe BO3MOXKEH TEOPETUUECKH CUHTE3 KOHJIEHCATa CO «CBEPXIJIOTHOCTHIO», HO pa3Mep HE MO3BOJISIET BBIMTH Ha SHEPreTUYECKUI
ypoBeHb pasmepa cuuryaspaoctd 107 M, MOITOMY CHHIYISPHOCTS MEHBIINX Pa3MepoB HeYHKIHOHATBHA i MTHOBEHHO PAaclafaeTcs ¢ BbLICTCHHEM

SHEPTUH, CUHTYJISIPHOCTh MOXET B UTOT€ OTJIaTh SHEPIHIO, IOTOMY YTO CKOPOCTh MOTJIOUICHHUS] MATEPUH HAMHOTO MEHbIIIe CKOPOCTH OT/Aa4yH 3Hepruu. B Bugy sToro,
ornaceHus (PU3MKOB OECIIOYBEHHBI, KOJIJIai1ep He MOXKET CHHTE3UPOBATh «KOHJIEHCAT)» TAaKUX pa3MepoB) JTa «cynepuyépHast 1bIpay UMEET HAMHOTO OOJIBIIYIO
IUIOTHOCTD (Ha MOPSIAKK OOJIBIIYI0) YeM, HalIpUMep HEUTpOHHBIE 3BE3/1b1. BO3MOXHO «cynepuépHble AbIPb» elI€ He CHHTE3UPOBAHbI BO BCEJIEHHOM, HO KOT1a
HAKOIJICHHUE TSKENBIX JIEMEHTOB OyJ1eT TOCTaTOYHBIM JUISI TPEBBIIIEHUS KPUTHUYECKOM MaccChl, TOTAA SIBUTCS (B30PBETCS) «CynepyépHasi Iblpay U CreHEpUPYIOTCS



oyepeHble TpU (PU3NYECKUX B3aUMOICHCTBUS, (CyNepsepHOE CHIIbHOE KOPOTKOICHCTBUS, cynepsiiepHoe ciaadoe aabHOACHCTBYS, CylIeprpaBUTaIns).
3aBepIIaronIuM JeBATHIM OyIeT CyneprpaBUTaIlis, 3TO TO YTO MPUBOAUT B ACHCTBHE, BKIIOUACT IIMKJI BCEJICHHOM, CokaTue d3(rpa BpEMEHH U BCETO YTO B HEM
Haxoautcs. Ha coBpeMeHHOM dTamne mporucXoauT pacimpenue 3upa BpeMeHu 1 Bcero uTo B HEM HaxoauTcs. Ceityac Ha nudepOaaTe BCEICHHOM 6, WM HaY0JI0 7-
Mmu. TBoper BeeBbimHMi HE MOKET MOBJIHATH HA TPOIECC IUKIMYHOCTH MUPOCO3HUIaHHUsI, HO OH 3HAET, YTO IOCJIE CBOETO CTApEHUS U CBOCH (DU3MUECKON CMEPTH OH
BO3POJIUTCS] CHOBA, M MEKy CMEPTHIO M HAaYaJIOM CBOET'O BO3POXKACHUSI MPOMIET «TUTAHKOBCKOE BpeMsi». BpeMs (ATUTeNIbHOCTD) IUKJIIA BCEIICHHON B IIepecyére Ha
«HAaIe BpeMs» paBHO |/MIIaHKOBCKOE BPEMSI.

Onoxa 3Hanus bora cmenut snoxy Bepsl B bora, HO He 0TOpocuT camy Bepy B bora, a coequHuT B rapMoHuM 3HaHUs U Bepy B bora. AKT coequnenus 3Hanust bora u
Bephl B bora cocrosuicst 01.03.2016r. OH cocTaBieH Ha OCHOBE YETHIPEX QyHAAMEHTAIBHBIX CBOMCTB boxkecTBEeHHOT0 KpecTa JKHBOTBOPSIIETO U BBISBJICH CMBICIT
kpecta KuoTBopsiiiero (4eTBEPTHIi anemenT). M Oyaer mectBue kpecta JKuBoTBOpsiero mo rmiadere 3emis. Temneps Bel BUIuTe 4To TBOpen BeeBbimHuii st Bcex
€/IMH He TOJIbKO Ha 3emiie, HO BO BCEH BCeNeHHOM /it Bcex GopM pa3yMHOM >KM3HH, U UTO pa3yMHas )kM3Hb 3Hatoulas bora u Bepyromas bory He Oyaet crpeMHUTbCs
YHUUYTOXKHUTH APYTYIO (OPMY pa3yMHOM XKU3HU, JIUOO MOPAOOTUTH, JINOO MOAUYNHUTE, TUOO YIOTPEOUTh KaKue HUOYAb IPYTUe YIISMIISIONIUE NeHCTBUS IPOTUB
coOpaTheB MO pa3yMHOM KU3HU. Bbicokopa3BuThie pOpMBI pa3yMHOI KHU3HH, BO BCEIEHHOM 3Haromue bora ctpeMsTcs K rapMOHUU pa3nyHbIX GOpM pazyMHON
KU3HH, YHUUYTOXKATh Pa3yMHYIO KU3Hb OHU HE OynyT, 310 Taby TBopia Beessinnero, 3o Boist TBopiia BeepbiHero. XKu3us MHOrorpanna, 1 OH XpaHUTENb KU3HHU.
Tem He MeHee, 101U TOCTYIAOT COBCEM HHAUE, J1a)Ke BEpYIOIIKe, HO He 3HaIIrue bora MOryT opranu3oBath OuepeIHyI0 BOMHY U TaKUM 00pa3oM yOuBath cede
nonoOHbIX. bpaTh Ha ce0s Bomo bora HakazyeMo u yiia B oTBeTe niepe; borom 3a nessHus BO BpeMsi MpeObIBaHUS BO IUIOTH. JlyIra MOKeT HaXoIuTcsl B ceMu chepax
(xpyrax). Camas «xonogHas» chepa GuoneToBas — 3T0 camas OnakeHHasi cdepa past rociogHero. Camast «ropsias» cdepa KpacHasi ajia TOCIIOHET0, B HeM ayina
OYUIIIACTCS OT I'PEXOB IUIOTCKUX (HAPUMED arpeccusi), U TOIbKO OYUCTHBIIKCH MOKET OBITh MOJHSATA OJMKE K LIEHTPY B 00JIee «XOJIOAHYIO» cepy 1Mo BoJie
BceBbiliHero, Ho He 1O Ybel TO APYroil BOJIE.

3nanus TBopia BeeBbITHEro Jat0T BO3MOKHOCTS JIFOJSIM Ha HaIIeH TUIAHETE MMOCTPOUTh CUCTEMY CBOET0 OBITHSI TApMOHUYHYIO MPUPOJIC, KUTh B TADMOHHH C HEH,
HUBEJHNPOBATh, CTEPETh MEXKA0YCOOHBIE TPOTUBOCTOSHUS, COXPAHUB U IPUYMHOKUB KYJIbTYpY HallMii. Penurun HallIyT rapMOHUYHOE COUETaHHUEe JIPYT C APYToM,
OTMaAET arpecCCUBHOCTH M Bpak/a. [loTOMy 4TO MOKET HACTYNUTh 0J1aroJ€HCTBUE U BCEOOIINIA TOCTATOK HA OCHOBE YHEPTreTUUYECKOT0 TOCTaTKa IIMBUIIN3ALIUU, HE
3aBUCSALIETO OT OTPAHUYEHHBIX, «ITPUBATU3UPOBAHHBIX» IHEPTETUUECKUX PECYPCOB IUIAHETHI, OTPABIIAIOIINX SKOCUCTEMY TUIAHETHI.

JI1st pa3BUTHS CUITBI MBICTTH HEOOXOAMMO COOJIIOCTH YCI0BHS BeeBbiliHero — abcontoTHas U mostHasi boskecTBeHHas rapMOHHUSI, KOTOpasi UCKITI0YaeT
HAaUMEHBIIYIO arPECCUBHOCTh. ATPecCHs JI0/Iel — Bpar JII0ieid. ATPECCUBHOCTD - SIBJICHHE COCTOSHUS TICUXUKH YEJIOBEKa, OUE€Hb CHIIBHO 3aBUCUT OT CHCTEMBI OBITHSL.
Cucrema ObITHS YeJIOBEKa YApyYarolas Ha CETrOIHSIIIHUM JIeHb (OOJBITUHCTBO JIFO/ICH Ha 9TOM TUTAHEeTe, KaK CBUHBH B 3aropojie, TOJIHKO MPOCBETIIEHHBIC
COTIPOTHUBIISAIOTCA CYIIECTBYIOIIEH CUCTEME, CO3aHHON 32 MHOTO BEKOB HE3HAHMSI U HEBEKECTBA B MOJIb3Yy BIACTH HEBEX ) HA ()OHE BUJICHUSI KOCMUYECKOW CUCTEMBI
obiTust! D10 monpaBumo! CriaceHne UBWIM3AIMH OT allOKAJIUTICKCa JEJI0 CaMOU IIMBUIIM3AIIMY, IIAHC JIaH ¢ aKTOM Iepeiayu 3HaHus bora Bam, JIt0/1IM Ha 9TOH
manete! bor xA€T koraa Bel kK HeMy npunére, Hy a ecnu Bbl He XoTuTe K Hemy uaru, torna OH BO3MOXKHO NPUAET K BaM, HO JIy4dlle IPUITH K HeMY, Hexenn OH
npuaeT kK Bam. U eciu B bubnuu Hanucano uro OH npuaéT, 3Ha4UT BBl K HEMY Taku He puAETe. [I[poTHBOCTOSIHIE M arpeCCUBHOCTH, JKaIHOCTh, KOPBICTOJIFOOHE 1
MpOYHe MOPOKU PA3IHUUYHBIX HHTEPECOB, MOYBA ISl BOWH. JTO UCKaKEHHOE, HAJYMaHHOE BAMU COCTOSIHUE TICUXUKH CUCTEMBI BAIIeTO OBITHS MTPOUCXOTUT OT HE3HAHUS
Y HEBEJICHUSI BAIIIETO.

TpancdopMaTop CIMPaIbLHOI0 MATHUTHOI'O IMII0JIS
[TpounTaB 3Ty KHUTY M €CJIM YTO TO MOHSUIM, TO BaM CTaHET MOHATHO, KAKMM 00pa3oM MOXHO JI0CTaTh SHEPTUIO 3(PpUpa-NPOCTPAHCTBA, KaKHE UCCIIeI0BaHUS
«BaKyyMa» HY>KHO JIeJIaTh, YTO HYKHO MOHSATh, U BaM CTaHET MOHATHA cyTh KaTpeHa CyTtu ObiTust No41:
Ho ecau coicamv npocmpancmeo cunoi
U epems um Hacke03b NPOH3UMD,
Ilons 30ecy obpasyrom ovipy,



1'0e ckopocmy auwb MCHOBEHbA MU2

CaTh MPOCTPAHCTBO CHUIJIONW MOKHO B 3JIEKTPOTEXHUUYECKOM YCTPOMCTBE TpaHCHOPMATOPE MATHUTHOTO CIIUPAIb JUIONS, U TIOTYYUTE IEKTPUICCKYIO SHEPTHUIO B
JIOCTaTOYHOM KOJIMYECTBE YTO ObI MEPENTH MOJTHOCTHIO HA HOBBIM BUJ SHEPTUH, a OT He(pTH, ra3a, SAEPHOro TOIUIMBA OTKA3aThCs, COXPAHUB YKOCUCTEMY IJIAHEThI
grictoi. Ho 700BITE SHEPTHIO 3Ty €€ MO Jieja, Hy>KHO J1aTh YHEPTHH BBICOKUH CTAaTyC, MPOIKCATh BCEOOITe MpaBuia e€ uCroiib30Banus. 1 mocTpouTs pail Ha 3emiie
IIPH JKU3HU, CBETIIoe Oyayiiee.

Kanonunuyeckasi HyMmepoJiorusi 0 TOM Kak HY;KHO ObLI0 1eJIuTh umyiecTBo rocygapcrsa CCCP

Bepnee He nenuth, a nepepacnpenenuts umyiiectBo CCCP mexny uienamu obmectsa. MmymectBo CCCP Ob110 CO3/1aHO TSKKAM HEMOCUIBHBIM TPYAOM
Hapos1oB CCCP, u pacnpeaienuTh ero Hy)KHO ObLIO MMPaBUIILHO, MOJICTUB ero Ha Beex rpaxaan CCCP.

I'op6auéB u ero mapTHOMEHKJIATypHasi Opurazia mpeaain Hapoja CBOCH CTpaHbl, a Takke ObIBIIas HoMeHkIarypa crenciyxos CCCP B nmunie KI'b nognepikana
3TOT pa3Ball, IOHIB YTO B PE3yJIbTAaTEe 3TOT0 pa3Bajia CTPAHbI OHU MOTYT CTaTh HOBBIMU OeHedULInapaMy U TOUMETh BCE HAXKUTOE «TSHKKUM HEMOCHILHBIM TPYJIOM», a
HapoJ KHHYTh Ha MPU3BOJIAIIEE, IOl HOTH KamuTasa.

CCCP ¢ camoro Hayasna CTPOHJICS HEMPABWIBHO, TA3YHTY ObUTH MPaBUIIBHBIMU: «3EMIIS KpecThsiHaM», «paOpuku pabournmy, a Bc€ MOLLIO HAEPEKOCSK, HapoT
KakK ObLT OecripaBHBIM, TakK U ocTajcs 0e3 mpaB. Camas 0ospias ommoKa B TOM YTO KOMMYHHCTUYECKHNA CTPOU He Ma€T JIF0/IIM TpaBa Ha BIaJCHUE pe3yIbTaTaMu
CBOETO TPYJa, KaK U MpHU KalUTAIU3ME HCIOIb30BAJICA HAaEMHBIN TP/, U MIATHWIH enIé Xy)Ke 4eM MPH KaluTalu3Me, ColnaibHoe o0ecnedeHrne ObU10 BEICTPOSHO U3
PYK BOH IIJIOXO, BCEM HE XBaTaJlo, 3aTO XBATAJIO MAPTHOMEHKIIAType. [[apTHOMEHKIIaTypa BAPYT 3aX0Tella CTaTh COOCTBEHHUKOM, OeHe(UIIMapOM BCETO HMYILECTBA
KOTOpOE CcO3/1aJ1 HapoJ B TOM cTpaHe. HoMeHKkIaTypHble KOMMYHUCTHI BAPYT CTallM KallUTAIUCTaMU, 32 OYeHb KOPOTKUI cpok. Mes pasaena rocyjapcTBEHHOTO
MMYIIECTBA CPEN HACETICHHS CTPaHbl ObUIA POJTyMaHa TaK apTHCTUYHO, YTO OBl BCE TOCTANOCh OeHepUIMapaM, 1 He I0CTaJIOCh HAPOIY, a HAPOJ OCTAJICA HU C YeM, H
3a TSOHKKUAW TP/ JIOM HE MOJIYYUIIN TOCTOMHBIN noxoa. Hapoa Bcerna oOMaHbIBau, BO BCe BeKa, U BCe KTO JIOPHIBAJICS U JOPBIBACTCA K BIACTH, BCE OOMaHBIBAIOT U
OyayT 0OMaHBIBaTh, a TOCYAAPCTBO MCIIOIB3YIOT KaK MHCTPYMEHT HACHIIUS HaJl Hapo oM. J{o Kakux mop 3To OyneT npoaomkaThesi? OTBET — 10 TeX MOp MOKa Hapo.
caM CMOXKET CaMOOPTaHMU30BaThCs U puodpecTH cede cratyc OeHedurmapa!!! Hapon nomken crats 6eHeduImapom CBOEro rocy1apcTna, T € IEPeCTPOUTh
rOCYJapCTBEHHYIO MAIIMHY TaK YTO O TOCYJapCTBO MEPECTaNo OBITh TEM HHCTPYMEHTOM HACHIIUS HAJl HAPOJOM, KOTOPBINA UCTIONB3YIOT «M30paHHbBIE JIFO/I» BO BIACTH.
Kak Tonpko yenoBeka n30uparoT B Ka4eCTBE «HAPOJAHOTO N30paHHUKA» BO BIACTh, TAK cpa3y OH MpeBpaliaercs B OeHepuIapa, a B 5TO cucTeMe HapOIHBIMU
n30paHHUKAMH MOTYT CTaTh JIFOJM KOTOPBIE YK€ HMEIOT cTaTyc OcHedummapa. A HapoJ TeM BpeMeHeM 3apadaThiBaeT Ha XJieO HaéMHBIM TPYIOM 32 KOTOPBIN TUIATST
3apIuiary, Npu4éM dIKOHOMHUCTHI HAYHUCIISIOT MUHUMANBHYIO 3apIUIaTy M0 CBOMM BBITyMaHHBIM opMyiaM, Takue (GopMysibl BRICOCAHBI U3 MAJbIa B YOIy
oenederapam.

Tax kak >xe Ha/io ObLUIO MpaBUIIBLHO MOAETUTHh uMyInectBo CCCP?
TouHast cucTeMHas HayKa KaHOHHYECKasi HyMEpOJIOTHS BUIUT OJMH €TUHCTBECHHO MPABIIIBHBIN BapuaHT pasena (mepenena) Bcero umyimectsa CCCP mexty Bcemu
rpaxaaHaMu:

1) He Hamo ObUTO pa3BaMBaTh HAPOTHOE XO3AHUCTBO, BCE IPOU3BOICTBCHHBIC MTPEIPUATHS TOHKHBI ObLTH Pab0TaTh B OOBIYHOM IITATHOM PEKUME.

2) ®UHAHCOBBIC YUPEKICHUS — TOCYIAPCTBEHHBIC OAHKH JODKHBI OBLIN 3aBECTH HA KAXKIOTO IPaskIaHUHA CTPaHbI CUET B OaHKe, TMYHBIHN JTUIIECBON CYET
oenedunmapa. (CoeperaTenpHas KHIKKA UMea HE TO Ka4eCTBO, HOBOE Ka4eCTBO MMEJ OBl TTOJTHOLICHHBIN JTMYHBIN CYET, ¢ 000POTOM OE3HATTMYHBIX JCHET)

3) DKOHOMHCTHI (110 33/IaHUIO TTAPTHH) TOJIKHBI ObLTH pa3padoTaTh HOBYIO CHCTEMY PACIIPEICIICHUS IOXO0I0B MEX Ty paOOTHUKAMU TOCIIPEIPUATHI U
XO3STUCTBEHHBIX YUPEKICHUHN, 3aKITIOYAIONIYIOCS B TOM YTO OBI HA KaXI0TO TPYASIIETOCsA Ha €ro CYET HAYUCISUTUCH JIUBUICHIBI, M IUBHUJICHIOB JIOJDKHO OBITh
HECKOJIBKO YPOBHEH: HYJIEBOM YPOBEHb — HAYUCIIAETCS BCEM TPaKIaHAM CTPAHBI OT CAMOTO POXKJICHUS U JI0 CAMOW CMEpPTH U3 OIOKeTa CTPAHBI; MEPBBIA
YPOBEHb: HAUHCISIETCS] Ha pabOTAIONIMX HEITOCPEICTBEHHO Ha 3aBo/Iax, (habpukax, koixo3ax. Ha ciyxamux HaunciasieTcs BTOPOH YpoBeHb U3 O0pKeTa
CTpaHbl, Cpa3y Ha JINYHbIe OeHeuIap-IuieBble cueta. Ha Bcex Tpyasiiuxcst HAYUCIIeTCsl TPETUH YPOBEHb — CTaXK, BBICTYTa JIET, 4eM OOJIbIIe CTakK, TEM
OoJpllie HauKMCIIeHne MPOoreHTOB. (Bo3MokHO emé HeCKOIbKO ypoBHEH pa3zpadboTrats). [Ipu oTx0/1e OT pabOTHI IO CTAPOCTH OCTAETCSI HAUNUCIIEHHUE HYJIEBOTO H
TPEThEro YpOBHEH HAUUCICHUS TUBUIEHAOB. (B OyayIIeM UMEHHO OyXTralTepus 30JI0TOr0 CeUeHHUs MPUBEAET K CO3AaHUIO MTOAOOHOM CHCTEMBI JOXO/I0B



rpaXkJaH B HOBOM I'OCY/IapCTBE, 30JI0TOE CEYEHUE BCEM MOCTUT 0 TPYAY, camasi ClIpaBeIBasi CUCTEMa pacpeie]ICHNUs CO3/IaHHbIX MaTepuajbHbBIX OJar B
MUpE, U 3TO Ha/I0 CO3/1aTh — BCE YCIOBUS JISl CO3/1aHUS YK€ €CTh B HATUUMH)

4) Bce qUBHICH/IBI TOHKHBI HAYMCIISITCS B MIPOIIEHTAX OT JOXOMHOMN YacTH, U B OaHKaX HEMOCPEATBCHHO MEPEUUCISTHCS B KOJINYECTBEHHOE BHIPAKCHHUE B
JICHbIaX.

5) Tlocrne TOoro Kak HaJauTh Takyro GopMy pacuéToB cpa3y OTIYCTUTh IEHBI HA PHIHOYHBIC PENIbCHI, IO MUPOBBIM CTaHIAPTaM, TAKUM 00pa3oM BCe IIEHBI
BBIPAcCTyT U OyAyT UMETh MUPOBOI YPOBEHb, BCE JOTAIIUH MTPEKPATHTh, TAKMM 00pa30M BCs CEIbCbKOX03SIMCTBEHHAS TPOAYKIUS Cpa3y JOCTUTHET MUPOBBIX
PBIHOYHBIX YPOBHEH 1IEH.

6) Cpasy mocie pocra LieH YBEIUUUTCS MPUOBLIb, @ TAK KaK BCE JIFOJAM B CTPAHE MOTyYaan Obl TOXO/bl B JUBHCHIAX KOTOPHIC HACYUTHIBAIUCH OBI 10
MIPOLIEHTHBIM CTaBKaM OT JJOXOJIOB IPEIIPUITUN, TO Cpa3y BbIPOCIIU Obl Ha MOPSIO0K BCE YPOBHH J10X0J0B COAaHCHPOBAHHO, pyOIIb cTaji Obl UM HAMHOTO
JOpOKe KOTHPOBATHCS MU IEHBIY MPHUIILIIOCH ObI JOMIEYaThIBATH JJIS IIOJIHOTO MOKPHITHS OalaHCOB, CKOpPEE BCETro pyOIIb MOI0porKall ObI U CTall HAIPUMEP
noposke ¢pyHTa CTepuHra, He TO UTo JoJuiapa. B cBs3u ¢ uaMeHeHnueM craryca yenoBeka rpaxaannHa CCCP u ¢ uamMenennemM Gopmbl COLIMATBLHOTO
o0ecrieyeHrs: Ha ypOBEHb HAUHCIICHUS TUBUICHIOB OeHeduimapam cooctBennoctu rocyaapcrsa CCCP, u oTxoaa OT TpaJullMOHHON CUCTEMBl HAYMCIICHHS
3apIuiaT U NeHCHi, TPOU3BECTH NMapaUIeTbHYIO TIEHEKHYIO0 peOpMY, BBIITYCTUTh HOBBIE IEHBI'H JIJIs1 OOHOBIEHHONW SKOHOMUYECKOW MOJIETU TOCY1apCcTBa
CCCP u ycTaHOBUTH HOBBIE JKOHOMHUYECKHE OTHOIIEHUS MEXKAY rpaxkaanamu-oeneduunapamu CCCP.

7) B Koucrutyiuro CCCP BHeCTH cTaThio, TONKYOILY0 0 ToM uTo Hapoa CCCP ects 6eneduiimapom rocyaapcrsa CCCP, u3MeHHTh CTAaTyC MpaskaaH CTpaHbl U
BO3BECTHU UX B PaHI COBJIAJIEINIBbLIEB BCEIO MMYILIECTBA rocynapcTBa. TakuM 00pa3oM HApOJl CTpaHbl CTajl Obl MOJIHOIPABHBIM MOJHOLIEHHBIM X03UHOM CBOEH
ponunbsl CCCP, a rocyapcTBO B TO e BpeMs aBTOMaTHYECKH YTPATUIIO Obl pOJib «MHCTPYMEHTA HACHIIMSI HaJl HApoJAOM», B TOT xe mur. M rocymzapctso CCCP
cTajo Obl caMbIM CHIIBHBIM B Mupe, a Beies 3a CCCP nepenuin Ob1 Ha HOBYIO MOJIENb YKOHOMHYECKUX OTHOIICHHH MEXTy OeHeuIIapaMu-rpak1aHaMH U BCE
ocTajbHbIE COLIUATUCTUUECKUE TOCYIapCTBa, U TOOSIIII OBl CTPOI COIMANTUCTUYECKUH, a KAMUTATUCTUYECKUN pourpain ob1!!!

8) B cBs3u ¢ mepexo/10M Ha HOBYIO MOJIeNIb SKOHOMHKH C HOBOM OyXraJTepreil pacrpeelieHus: CO3JaHHBIX MATePHAIbHBIX OJIar Ha OCHOBE IMPOICHTHBIX CTABOK
JI0XO0JIOB TPaKJIaH B BUJE TUBUJCHIOB, OTMEHUTH YCTAPEBIIYIO CUCTEMY OIUIAThI TPYyla U IEHCUOHHYIO CUCTEMY 32 HEHaJJ0OOHOCTHIO.

9) B cBsI3M C TAKUMH U3MCHEHHSIMU B MOJICITH SKOHOMUYECKOTO Pa3BUTHsI MHOTHE MPEIIPUITHS HAYaTH Obl peOPMUPOBATHCS U TIEPECTPANBATHCS HA HOBBIC
TpeOoBaHuUs, U OBICTPO CyMeH Obl IEPECTPOUTHCS, ITO OBUIO OBl AETIOM TEXHUKH, a HE TOW AeOMIbHON NOJUTUKHA KOMMYHHCTa ["'opbauéna u ero
KOMMYHUCTUYECKHUX CTIOABMKHUKOB. ([1710X0 KOT/a 1eOmibl U KO3JIbI K BIACTH JOPBIBAIOTCsA! A ceifyac Tak U ecCTh).

Ho cTano Tak kak cTano, HapoJl Kak HUOBIT HUKEM, Tak U ocTaics HU ¢ yeM!!! A maptHoMmeHkiatypa u criericinyx6a KI'b npenanu Beex 6piBmux rpaxaan CCCP, u
camu, OOJIBIIIMHCTBO U3 HUX cTanu Hukem! [Toromy 4To MecTa moj Kpbliiel KanuTaaIucTHUeCKUX OeHe(ruInuapoB Ui BCEX HE XBAaTUIIO, a TOJIBKO Uil N30paHHbIX,
OCTaJIbHBIX Ha paboTy 3apabaThiBaTh KanmMUTalbl Ul OeHeULInapoB, U 3apabaThIBaTh JEHbIM Ha XJI€0, MOJIyYaTh JKAJIKYIO 3apIjiaTy U HUIIEHCKYIO IEHCHIO, KOTOPYIO
BO3MO>KHO CKOPO OTMEHST, HY Y€ BCE JIeatoT JIJIsl TOrO 4TO ObI HE MJIATUTh NIEHCHIl, a B IEHCUOHHBIN (DOH MPOI0JIKAIOT BBICUMTHIBATH C MOJIO/BIX JIFOJIEH, @ UM TO
NIEHCHS yXK€ HE CBETUT, IMOepalibl U IMOEPTOPHUAHIIBI C/IENAI0T CBOE €TI0 OUY€Hb apTUCTUYHO. B 0011eM IHITHNE JTF01U TOSBUIIUCH, OT KOTOPBIX MOXKHO H30aBUTHCS
noObICTpee, HE MJIATUTh IEHCUH, TUIINUTh COLIMATbHONM rapaHTUU Ha MEAUIMHY, KOTJja MEIUIIMHA TJIaTHAs OHA HEJOCTYITHA JJIsl IEHCUOHEPOB WUJIM TEM KTO
3apa0aTbIBAacT Majlo, OHHU TO U JIMIIHKUE Ha 3TOM mpa3aHuke xu3Hu! Kcratu, Hapoy YKpauHbl TPO3UT TO YTO YK€ OYEHb TSKENO OyAeT UCTIpaBUTh, KOTIa
JTUOEepTOpPUAHIIBI BO BJIACTH BO IVIaBE C MPE3UACHTOM-aPTUCTOM IPOAAIYT 3€MJIM YKPAUHCKOIO Hapoja B COOCTBEHHOCTh MJIM MEXIYHAPOIHBIM KOPIIOPALUsAM, HIIN
xa0aTHUKaM, MEXIYHApOIHBIM CIEKYJISIHTAM, U TO U JIPYToe MOBJIEUET 32 COOOM MOCIEACTBUS — HAPOJ YKPAUHCKUI yTPAaTUT BO3MOXKHOCTh MPHOOPECTH CTATYC
O6eHeduiapa cBoel TEppUTOPUH Ha KOTOPOM MPOKUBAET, OMYCTAT HAPOJ YKPAUHCKUI IO MOJHOM MprpamMmme JuOepanbHON ¢ apTUCTUYECKOW TOHKOCTBIO, a YK T€ KTO
OTKPOBEHHO OOMaHYT M HE3aKOHHO CKYIIST 3a IPOIN OyMaXKHbIE MMYILIECBTO Hapo/1a — 3eMJII0 HAPOHYIO MIOBEPTE, HAUIYTCS Tak OBICTPO, TJIa30M HE ycIieeTe
MoprHyTh! KTO OyaeT ucnpapisiTh OMIMOKHA HECTIPABEITMBOTO pa3jena uMmyiiectsa OpiBiiero rocyaapcersa CCCP? OtBeT HanpammBaeTcst cam co0oil — Te KTo OyayT
BO3POKJIaTh HOBBIN COI03, HO COIO3 YK€ He OyAeT mpexHuM, U He Hajo! bynet HoBbii Coro3 CnaBsHckux Conupanuctuyeckux PecnyOiamk, ¥ BO3pOAAT €ro Joau
KOTOpbIe OyyT UMETh 3HAHUS AJIsl ATOTO, HY a JIJIsl 3TOr0 HYKHO OCHIINTh, BBIYYHUTb, 3HATh IPEIMET, HOBYIO COBPEMEHHYIO TOUHYIO CUCTEMHYIO HaYKy KaHOHHUYECKYIO
HyMeposioruto! be3 3HaHus Henb3s MooeuTh, He 001aJatoIIre 3HaHHEM BCeTia IPOUTParoT, B Jito0oM citydae. HapogoBinactue MOXXeT YCTaHOBUTH TOJIBKO TPAMOTHBIH



3HAIOIINUN OPTaHU30BAHHBIN HAPOI, ¥ TOT/Ia HUKAKKUE CHJIBI B MHPE HE CMOTYT 3TOT IPOIECC CITYCTUTh Ha TOPMO3aX, a €ClIu OYAyT TOPMO3HUTH — CTOPSIT TOPMO3HBIE
KoJiogku! 14.01.2020

CTponTesibCcTBO CBETJIOr0 OYyAyLIero
Brnanes 3HaHMEeM KaHOHUYECKOH HyMEpOJIOTHH, BUACHUE C 9TON MO3ULUH, HA CETOJHSAIIHUN IeHb BCSA LIUBUIN3ALUSA UAET OIIMOOYHBIM ITyTEM Pa3BUTHUS, U YK€ BUJIHO
YTO MUK MOJIOKUTEITHHOTO pa3BUTHUs Mpowén, siidopus nponuta. Xonoanas BoiiHa mexay CIIA u CCCP naBana uMIysbc K COPEBHOBAHHIO, Ubsl CHCTEMA JIy4IIIe,
crabuibHee, ycleliHee, Obla Opp0a 3a BEDKMBAHUE CTPOS,, TO3TOMY Y BEPXYILIKH YIIPaBJIEHUS! BO3HUK CTUMYJI ITOBBILIATH YPOBEHB )KU3HU pabounm. Teneps 3Toro
ctumyia HeT. CKOpo HauHETCS IPOLIECC CBOPAUYMBAHUS Pa3BUTUS B OTPULIATEILHOM HAIPaBJICHUH, BEPHEE OH YK€ Hadalics, U 3TO TOJbKO Hadaio! Te moau kTo
3aMETUJIM 3TOT MIPOLIECC CBOPAYMBAHMSI IOJDKHBI y3HATh — BBIXOJ €CTh!
Beixon ykassiBaeT Ha [IpsiMOii MCTHHHBIN YTh KOTOPBIA O3HAYEH TOUYHOW CHCTEMHON HayKOW KaHOHMYECKOH Hymeposorueit. Kak Buaum, coBpeMeHHBIN (pu3MaT HE B
COCTOSIHUM peajln30BaTh BbIXOJ HA TOT IIyTh PA3BUTHUS LIMBHIN3ALMHM KOTOPBIN HE BEAET B TYNHK, HAOOOPOT COBPEMEHHBIN (PU3MaT TOJKAET B TYIMKOBOE HAIpaBJICHUE
pasButue. KaHoHMueckas HyMepoJIOrus MpeiaraeT BaM yTh HE 3aBOASILUN B TYIHUK.
[TosTOMy JHOASIM UMEIOIIKM >KETaHUE U3MEHUTh X0/ COOBITHI BeyLIHH B TYIIUK IpeJlaraeTcsi €JMHCTBEHHO BO3MOKHBIN X0J1 COOBITHI B HanpaieHuu IIpsmoro
WCTUHHOTO ITYTH, JIFO/SIM JKEJIAIOIIKUM CTaTh HOBOM 3JUTON 00LIeCTBa, JIOASM KOTOPbIE XOTST IPUHATH HETIOCPEICTBEHHOE YYaCTHE B COOBITUSAX KOTOPBIE OYAyT
pa3BOPaYMBaThLCS Ha M10J1€ SKOHOMMYECKHUX OTHOILIEHUIN MEXIY JH0JbMH, MaJIO TOT'0, CO3/1aBaTh 3TH HOBbIE YKOHOMHUUYECKNE OTHOILIECHHUS, IIPEUIaracTcsi BCTYIIUTh B
KIIyO 10 MHTepecaM — B KJIy0 KaHOHMYECKUX HyMepooroB. O4eBUIHO, YTO 3TOT KIIyO OyeT co3/1aBaThCsl B KIIACCHYECKOM BapHaHTE VIS KIIyOHOH eSITeIbHOCTH.
PaboThl 04eHb MHOTO, TJIABHOE HE YIYCTUTh LIMKJI CTAHOBJICHHS U Pa3BUTHUS MJIEU B yace OTBEJEHHOM JUIsl 3TON pabOThl, M YIIyCKaTh 3TO BPeMs HET CMBICIIA, 3a4eM
OTO/BUTIaTh IUKJ BO BpeMeHH. Hajjo HauMHaTh COeMHATh pa3eéHHOE, HAUNHATh CO3U1aTh. JTO HE PEBOJIOLUS, 3TO 3BOJIOLUS PA3BUTHS, HUKAKUX PEBOJIIOLUN HE
Oyner, u He Hazo!!! PeBomronuu BpenHsl A obmectsa!l M ecnu k1o TO 30BET Bac Ha OapuKajbl, HA MaiiiaHbl — IUTIOiTe emy B uio! OTHbIHE OyneT
opranu3oBsiBaThCs Urpa, bonpmas urpa, MaTENekTyanbHas 6onbinas urpa. Ml KoHeYHO ke «OapaHam» He MECTO B 3TO urpe!

Hano pemnTs 1Ba caMbIX OCHOBHBIX BOIPOCA: NEPENPOLIUTh SKOHOMHUKY U CO3/1aTh HOBBIM MCTOYHUK 3Hepruu. [lepenponibka SKOHOMUKU OyneT
OCYILIECTBIIATHCS 110 NTPaBUIaM KAHOHMUYECKOW HyMEPOJIOTUH, a CO3/IaHHe HOBOI'O MCTOYHUKA OyJIET OCYIIECTBICHO B 1a00paTOPUH KAHOHUYECKOW KBAHTOBOM
MEXaHUKH, a CTaTyC YHEPIUH OKOHYATEJIBHO MPOMHUCAH OyAeT B KiIy0e KaHOHUYECKHX HyMepoJoroB. O3By4nB CTpaTerH4ecKre BOIIPOCH], HE 03BYUYIO TAKTHUYECKUE
BOIIPOCHI, @ UX OYZET OU€Hb MHOTO, TaK YTO B KiIyOe OyZeT OueHb HHTEpECHO. B ki1yd OyayT NIpHHUMATHCSI TOTOBbIE BHICOKOKBATH(HIIMPOBAHHBIE CIIEIUATNCTHI B
pa3NUYHbIX 001ACTAX, BBICOKOUHTEIJIEKTYalIbHbIE IPUHIUIHATIbHbIE JI0A1, TOHUMAIOIIUE YTO HA/I0 M3MEHUTD MyTh HAlpaBJIEHUs COOBITHI B ICTUHHOM HalpaBJICHUH.

Hpaeosiorus ciaenyromero 001ecTBeHHOro CTPOs
Crnenyrouuii cTpoi B IMKJINYECKOM Pa3BUTUHU, KOTOPBIN IPEANUCaH 110 CIIUPAIN pa3BUTHUS (€CIIU pa3BUTHE MONAET MO MPaBUIBHOMY ITyTH) MOKHO Ha3BaTh
6enedunmap-conuanusm. [louemy Takoe Ha3Banue? Eciiu MOCTpOUTH HEKYIO COBEPLICHHYIO CUCTEMY U3 ABYX HECOBEPILIEHHBIX, TO 110 JIOTUKE HAJI0 B3STh U3 HUX
caMble JTy4IlIue CBOICTBA, a MIJIOXHE OTOPOCUTh, COEIMHUTH CaMble COBPEMEHBIE JTIOCTHKEHHUSI B OHON cucteMe. [loatomy unes coznanus 6eHeduuap-conuatnzma
JISKUT B OCHOBE YCOBEPILIEHCTBOBAHUS U 00bEAMHEHHS COLIMATMCTUYECKOTO CTPOSI C €ro OOIIECTBEHHBIM YKJIaJ0OM MPOU3BOJICTBA - PACHPEACICHHS CO3aHHBIX
MaTCpHralIbHBIX Omar B O6II_[eCTBe N KalTUTAITUCTHUYECKOTO CTPOs C €ro BJIAACITIBUYCCKHUM YKIIaJO0M IIPOU3BOACTBA — PACTIPCACICHUA CO3AHHBIX MAaTCpUaJIbHBIX Oxar B
obmmecte. [Tpu coumnmusme Mpou3BOJACTBO OBUIO HATAXKEHO O0Jiee MEHEee Ha COLMAIIbHOM YPOBHE KOTrJja Bc€ ObLIO B 00IIECTBEHHOM COOCTBEHHOCTH, SIKOOBI BCE
MIPUHA/IJIEKATI0 BCEM, U B TO K€ BPEMSI 3TO BCE HUKOMY He NMPUHAAJIEXKAIO0, U 3Ta JBOMCTBEHHOCTh CTaHAapTa cTaTyca uMyllecTBa noasena Bcex rpaxaadn CCCP, u
IpuBeja K HEMUHYEMOMY 3HaMEeHATe0 — COOCTBEHHOCTh TakH MpuBatuznpoBanu. Ho kak npuBaruzupoBanu? C apTUCTUYHON TOHKOCTBIO M OaHAJIbHBIM
raxpaiicTBoM oToOpany HU4YbE 00IIecTBeHHOE UMyIecTBO Hapoa rocynapctBa CCCP 1 ycTaHOBUIIM KOHEUHBIX OeHe(UIInapoB BCEro MMYILECTBA, Pa3esinil 1
umymiectBo 1 CCCP pa3Banuiu Ha oTAeNEHHbIE peciTyOIMKH, 0CBOOOAMIN HApO] OT COBIETIOBCKOIO MOPSI/IKA U OT COBMECTHO HAXXHUTOTO UMYIIECTBA, U CAEIENN 3TO
JICTKO, apTUCTUYHO U HerI/IHY)K)IéHHO, HUKOT'O HE MPHUHYXKIAIN IIPOAOJIKATE JAJIBIIC )KUTh B COMUAIUCTUYCCKOM O6III€CTBG C 06HI€CTBGHHBIM BJIaJJCHUEM
MMYIIECTBOM KOI'JIa BCE MPHHAJUIEKAIIO SKOObI BCEM M BCE HE NMPHHAIEKAIIO B TO ke BpeMs HuKomy. Kak sierko oréupaTth coOOCTBEHHOCTh KOT'/Ia OHA UMEEeT



nBorcTBeHHbIH cratyc. ['ocynapctBo CCCP He mano craryca 6enederapa CBOUM rpaxaaHam. B To xe Bpems, B KaUTATUCTUIECKOM CTPOE OTIMYHO HAJIAXKEH
WHCTUTYT BJIAJIENBIEB B IPOU3BOJCTBE MaTepHAIIbHBIX Oyar B o0mIecTBe, cTaTyc OeHedenuapa Jaét mpaBo BIaAeTh COOCTBEHHOCTBIO Ha CPECTBA MIPOU3BOICTBA U
MIO3BOJISIET MOJIB30BaThCs OJ1araMy BbIpa0OTaHHBIMM Ha 3TUX CPEJCTBAX MPOU3BOJICTBA B IIOJIHOM Mepe, Ha IpaBax Xo3s1uHa. COOCTBEHHOCTh MPUHAIEKUT
OeHeduIapaM KanuTaIMCTHYECKOTO POU3BOJICTBA MAaTEPUANIBHBIX OJIar, Majio TOTo, €CTh MPH KalUTAIMCTHYECKOM CTpOe 0cOoObIi BU OeHedeapoB — Xxo3sieBa
JIeHer, (PaKTUYEeCKU OHU YIPABISAIOT OOLIECTBOM B 00J1aCTH SKOHOMHUYECKUX OTHOILIEHUSIX MEXAY JIFOJbMH, U BECh (DMHAHCOBBIN MOPSI0K CO3/IaHMs JICHET U
opranm3aius 000poTa JACHET OCPEICTBOM OAHKOB B UX COOCTBEHHOCTH HaxoauTcs! Bot rae cobaka 3apeiral!! [Tomydaercs 6e3 Hux Hukyaa? A He TyT TO Obuio!!!
ITpuMeHsieM KaHOHMYECKYIO KBAHTOBYIO JIOTUKY, U BOT YTO IOJIYYUTCS:

JUJ1st TOCTPOEHHUSI COBEPIICHHOTO OOIIECTBEHHOTO CTPOsI HEOOXOMMO OObETMHHUTE COLMAIN3M M KalUTAJIN3M B OJJUH CTpoil: 6enedunmap-connanu3m. Hamo ocraButh
camoe Jy4iliee 1 HapaboTaHHOE B 000MX CTPOSAX U MIPUBECTH K €JMHOMY 3HAMEHATEIII0. DTO C OAHOI CTOPOHBI IIPOCTO, a € APYTOH CIO0XKHO, HO 3aJjauy Ha/l0 peIluTh
BoBpeMsi! Hauasno mosyoxeHo ¢ TOro 4To y)ke co3/laHa HaTypajibHasi HOBasi COBpEMEHHAast TOYHAasi CHCTEMHasi HayKa KaHOHH4YecKasi Hymeposorusi! Branes
KaHOHMYECKON KBAaHTOBOM JIOT'MKOH JIETKO CO3/1aTh TEOPHIO HOBOTO OOIIECTBEHHOI'O CTPOsl KOTOPBIM OyAET TeM CBETJIBIM OyJyIIMM B KOTOPOM BCE WIEHBI 001IeCcTBa
OyAyT *UThb B TAPMOHUU C COOOH, B TApDMOHUU C OKPY)KAIOLMH JIOIbMHU, B TADOMOHHH C TIPUPO/IOi, U OyJIeT Y BCEX BO3MOKHOCTh PacTH yxoBHO. M camoe rimaBHOe
YTO JIOJM B 9TOM HOBOM 0011ecTBe Oy1yT 0CBOOOXK/I€HBI OT pMa HAKOIUICHUS KallUTAJI0B OaHKMPAMH U KallUTAJIMCTaMH, OCBOOOKAEHBI OT OJIUTapXUUECKOil
MEePapXUIECKOi CHCTEMbI MOHOIIOJIBHOTO BIIAZICHUS Ha CPEJCTBA MPOM3BOICTBA KaK HCTOUYHUKA JIJIsl HAKOTUICHHSI KallMTaJIOB M OCBOOOXKIICHBI OT «BIJIACTH JieHET». 1
Hapo nNpuoOpeTéT craTyc OeHeuIMapa CBOEro rocyJapcTBa, a ToCyAapcBO YTPaTUT (PYHKLNIO HHCTPYMEHTA HACUJIUS HaJl HApOJOM OJJHOBPEMEHHO.

[Tpumuto Bpemst OpraHu30BaTh BPEMEHHYIO TIOJIUTUYECKYIO TTAPTHIO (B HOBOM CTPOE IMOJIMTHYECKUE TTAPTHH OYAYT MEPEKUTKOM IPOILIOTO, TAKKE KaK U OaHKH, TOXKE
OKa)KyTCsl MEPEKUTKOM IPOILIOro): OeHePHIMap-COLUATUCTHYECKYIO TAPTHI0, 3Ta paboTa OyJeT OpraHu30BaHa B KiIyOe KaHOHMYECKUX HyMEpOJIOroB, TaM BCE OyeT
pa3paboTaHo AJIsi CBEPIICHUS X0/1a COOBITHIA IO IPSIMOMY HCTUHHOMY ITyTH.

benedunuap-conunanuctel OyAyT UMETh CBOIO CUMBOJIMKY, OHA YK€ pa3paboTaHa.

Kiy6 kaHOHHUYECKUX HyMEpOJIOTOB TOKE OYAET UMETh CBOW CHMBOJ, 3HAK — KpecT JKUBOTBOPSIIHIA.

KopnoparuBHoe MbilieHHe B KAHOHMYECKOH KBAHTOBOM JIOTHKe
Jlro6as cucrema JIOTUYHA, HE CYIIECTBYET HH OJIHOM CUCTEMBI, B KOTOPOIl HE 3aJ10)KeHa JIOTHKA.
Jloruky Haso 3HaTh. bes 1ornueckoro MbIIIEHUS HEJIb3s1 HUUEro NOCTPOUTh U co3atk. Cama nmpupoja co3/iaHa 1o JOrMUecKUM 3aMbIciiaM boskecTBeHHOro
npoBujieHHs, U B CHCTEMY 3aJI0)KEHO KOMILICKC IIEPBUYHON HH(POPMALIUK, KOTOPBIN B CHCTEME 3aBENI KBAHTOBAHUE ITOH HH(POPMALIUH C MOCICSYIOIINM, H (HIJIN)
napajuleIbHbIM CUHTE30M 3HEPTUU KaK TaKOBOM, KOTOPAasi B CBOMX MOTOKaxX CO3/a€T MOTEHIMAN K CUHTE3Y HOBBIX BUJIOB MaTepuil, U co34a€T YCIOBUS MIEPEX0/1a B
HOBBIE U3MEPEHMS, CO3JaHHBIX B IPUPOJE B ABTOMAaTHYECKOM PEKUME. [[pyrumu ciioBamMu CUCTEMY BO3MOKHO NpOcUnTaTh MareMatudecku. Ho maremarnka He B
JIOCTaTOYHOM CTENEHU U3y4yeHa JIF0JIbMU B CHIIY OIPaHUYEHHOI'O Pa3BUTHUS MO3Ta YEJIOBEKa, MHBIMU CJIOBAaMH YE€JIOBEK OIPaHUYEH B IO3HAHUU MPUPOJIBI B CUITY
HEPa3BUTOI'0 MO3ra, MO3T B CPEAHEM 3a/1eiCTBOBAH Ha 5% CBOMX BO3MOXKHOCTEH. JIt01 HE XOTAT pa3BUBATHCS AAJBIIE, MHOTUX YCTPAUBAET TO YTO YXKE JTOCTUTHYTO
MMH, a YTO COOCTBEHHO JTOCTUTHYTO? MHE MOHITHO HapUMeEp JTOCTHXKEHUS M LIEHHOCTh TOT'0 YTO JIOCTUIJIM T€ JIFOAU KOTOPBIE SBIISIOTCS X035€BaMU JIEHET, OHU
CO3JIaJIM HECKOJIBKO JECATKOB KOPHOpalui B pykax KOTOpbIX cocpenoroueHo 90% Bcex pecypcoB B IJIaHETAPHOM MacilTade, OHU JIepKaT TOT HOPSI0K KOTOPBIH UX
YIOBJIETBOPSIET KaK X0351€B CUCTEMbI CO3/IaHHOM Ha 3TOM IUIaHEeTe, pyKOTBOPHON (PMHAHCOBO HIKOHOMUYECKON CUCTEMBI B KOTOPOW OHH CTPUTYT CBEPX MPUOBLIH,
MOJTy4aroT 6aCHOCIOBHBIE JOXO/IbI, B TO BpeMsI KOT/Ia MacChl JIoiel paboTaroT OT 3apIuIaThl A0 3apIUIaThl, TPYAATCS HE MOKJIanas pykK, TpaTAT MHOTO CBOEH SHEPTUU
JUTs1 TOTO 4TO OBI 3apaboTaTh Ha XJIeO HACYIIHBIH, 51 YK€ HE TOBOPIO 0 0e3pabOTHRIX, y HUX TOJIOKEHHUE emI€ Xyke. bena Bcex moeit, KoTopbie BBIHYKIEHBI MHOTO
paboTaTh MO S3KOHOMUYECKHM 3aKOHAM ITPOU3BOAUTEIHOCTH TPY/ia MPOMUCAHHBIM KalTUTATUCTUYECKUM HAKOIJICHUEM B TaK HA3bIBAEMBIX 3aKOHAX HKOHOMHKH IS
3apabaTbIBaHUS JICHET HA XJIe0, B TOM YTO 3TH JIFOJIU HE XOTST lyMaTh, HE XOTST 3HAaTh, HE XOTSIT OCBaWBATh 3HAHUS C TIOMOIIbIO KOTOPBIX OHU CMOT'YT U3MEHUTh
CHCTEMY TakK 4To He OyJIyT TPaTUTh MHOTO SHEPTUHU HA TPYA, CMOTYT NPHJIMYHO MOJIy4aTh JOXO/bI, M HE OyIyT MHOTO IUIATUTh MOPSAAKY 32 MOAJIEPKAHUE «ITOPSIKA»
YCTaHOBJIEHHOT'O KOPIOPAaTUBHOI'O MBIIIJIEHHS B JIIOOOM rocyiapcTBe. YIpaBieHuecKas CTpYKTypa Jr00ro rocyiapcTsa 0€3yCciIoBHO MOIEPKUBAET CO3JJaHHOE
KOPIIOPAaTUBHOE MBIIUIEHNE B (PMHAHCOBO SKOHOMUYECKOI CHCTEME C HEMOCPEICTBEHHBIM YYaCTHEM MUPOBOW OAHKOBCKOM CUCTEMBI, Kak OyATo Obl 06e3 OaHKOB



HuKyna! A 4To pa3Be HeJb3s 00OUTHCH 0€3 YaCTHBIX KOPIIOPATHBHBIX OAHKOB B JIFOOOW TOCYAapCTBEHHOM cucTeMe ynpasieHus? be3ycnoBHO MOXKHO, a o0azas
HEOO0XOAMMBIMU 3HAHUSIMU U ONIEpUPYsI KAHOHHMUECKOW KBAHTOBOH JIOTUKOW MpOoMBICIa ['0cTioiHero na)xe Hy»KHO BBICTPOUTH Ty HCTHHHYIO OT bora cucremy B 1i060M
rocyJapcTBe KOTopasi He Oy/IeT B3UMaTh C JIFOJICH CTOJIBKO HAJIOIOB, MApKU, U IPOYUX MPOLIEHTOB 3a UCIOJIb30BAHNE KOMMEPUECKON CHCTEMBI PACYETOB B (PMHAHCOBO
SKOHOMMYECKOH cucTeMe JIF000ro rocyjapcTsa U He HaJlo OyJIeT IIaTUTh HEMOCUIIbHBIE HAJIOTU Ha COEpKAHHUE TOPOTOCTOAIEH aHTUHAPOIHOM BJIACTH, HHBIMU
CJIOBaMH OCBOOOAUTCS JIFOJSAM OT sipMa HAaKOIUIEHHs! KalluTaJIOB B HEKOM MCKYCCTBEHHO CO3/IaHHON MPUBAaTHON CUCTEME HAKOIJICHUS KallUTaJIOB B SIKOOBI
0e3aIbTepHATUBHOM KOMMEPUECKO 0aHKOBCKON CHCTEME CO3/IaHHON «X035I€BaMU JIEHET». A JIGHI'M MOTYT OBbITh Pa3HBIMU, MOTYT UMETh PA3INYHOE KaueCTBO, TaK
4TO J10JUlap He naHaues. M xo3saeBaMu JIeHer MOT'yT cTaTh T€ JIFOJU, KOTOpbIE CO3al0T MaTeprabHble Oara. Y 1eBU3 HOBOro Nopsiika KOTOPBIN OyeT BBICTPOCH
HOBOMH 3JIMTOM BOCIIMTaHHON M 0OYUYE€HHOH B TyXe KAHOHUYECKOW KBAHTOBOH JIOTUKHU B IIKOJIE KAHOHWYECKON KBAaHTOBOM JIOTMKH MTpoMbIicia ['ocriognero Oyner
IIPOIMCAH CIEAYIOIINUM 00pa3oM: «KTO CO3/1aéT MaTepuanbHble 0y1ara TOT ¥ co34aéT 1eHbrn». 1 OyayT s3HeproieHbIu, MOXKHO Ha3BaTh «KBAaHTMOHETHI», HAIIPHUMED
KBaHTIPUBHH, KBAHTPYOJIH, U T 1, U OyIyT BpamaThCsi OHU B HOBOW CO3JJaHHON KOMIBIOTEPHOU POrpaMMe «OyXTranTepus 30JI0TOT0 CEYCHHUs» KOTopasi OyaeT Kak
aJIbTepHAaTUBHAS I BCEX CYIIECTBYIOIUX OAHKOB Ha 3TOMU IUIAHETEe, OHA JI0JDKHA UMETh CTaTyC FOCYJapCTBEHHOM MPOrpaMMbl, HUKEM HE NIPUBATU3UPOBAHHOM,
€IMHCTBEHHBIM XO03SMHOM MPOTPaMMBI OYAET HApOJ| CHaYaia B OTIEIHHO B3sTOM rocyaapcTse. [Iporpamma pacuéToB B HOBOM CO3MaHHON COBPEMEHHOU
HHEPrO’KOHOMMUYECKON CHCTEME € TIOMOLIbI0 OyXIrajaTepuH 30J0TOr0 ceueHHs OyJeT OCYIIECTBIATHCS 0€3 BEIUETOB IPOLIEHTOB U IMPOYeii Map)Ku U JIMXBApCTBa, OyAyT
BBICTPOEHBI HOBbIE 3 KOHOMUYECKHE OTHOLLEHUS MEKIY JTH0AbMH, OyeT OCTPOEHA HOBAsl HApOJHAsl 3KOHOMHUKA B CUCTEME KOTOPOil OylyT cO3/1aBaThCsl HOBBIE
HapOJIHbIE YHEPTO/IEHBI'U. A HAJIOrOB B HOBOM cHCTeME JUIsl ITOAJIepKAaHUs HOBOTO MopsKa OyneT HauucsaTes corsnacHo oyxranrepun 3C Becero 9,045% ot 10x010B,
3TO HAMHOTO MEHBIIIE YeM IUIaTHM MBI ceifuac. Takue npeodpazoBaHus BO3MOXKHO CHIEIATh M OCYIIECTBUTH TOJBKO HU3YYMB U TIOHSB KAHOHUYECKYIO KBAHTOBYIO
noruky. HoBas o6pazoBaHHas 1nTa 3aiMET CBOE BEPXOBHOE MECTO B HOBOW CO3/IaHHOM 3HEPro3KOHOMHUYECKOH cUCTeMe IIeCTUTPAaHHOM MUpaMubl (B Cllyyae eciu
U3ydaT U MOWMYT KaHOHWYECKYIO KBaHTOBYIO JIOTHKY), a CTapasi TBap/iusi yCTYIUT CBOE MECTO B BUJLY TOTO, YTO c€0sl YK€ M3KMBACT KaK Ta CHJIa KOTOPAs TOJIKAET
00111ecTBO B siMy. ByneT 1 Bo3BpaT K MOHAPXUHU B HOBBIX peasIusAX Pa3BUTHs COOBITUI? DTO 3aBUCUT OT TOT'O YEJIOBEKa, KOTOPBIN B 3TOM 3aUHTEPECOBaH, yCTh
MIPOSIBUT UHUIIMATUBY BOBPEMsI, BpeMsi yrycKarth Helnb3st! [1Ikosia KaHOHMYECKOi KBaHTOBOM JIOTUKU MPOBOAUT HAOOP TaJAHTIMBBIX CHEIHAIMCTOB, JIFOJEH KOTOPHIE
BUJIAT YTO YTO TO HA/I0 MEHATh B OOLIECTBE, UTO HA/I0 U3MEHAThH OOILECTBO JJIsl HAIIPABJICHHSI Pa3BUTHSI B MCTUHHOM HOBOM IMOPSJIKE, Ul TIOCTPOEHHS] HOBOW CHCTEMBI
SKOHOMMYECKUX OTHOLIEHUIN MEXIY JIIOAbMHU, JFOAN KOTOPbIE TOTOBbI PUHATH HOBBIE 3HAHUS U TOTOBBI MEHSATH CUCTEMY M TOTOBBI CTaTh HOBOW 3JIUTON OOIIECTBA.

B nporpamme TeopeTuueckoro ooy4yeHusi yueHukaM OyzieT MOCTaBleHa pakTUYecKas 3a/a4a: co31aTh, yUpPEIUTh KOMIIAHUIO, KOPIOPALHIO C HOBBIMU
HSKOHOMMYECKUMHU OTHOIIECHUSMHU MEX]y JIFOJJbMHU B CPEMHE CO3JaHHOW KOPIOpalky, KOrjaa Bce pabOTHUKH KOpHopauu Oy1yT HMETh CTaTyC COBJAJIENbIla
KOpIiopauu u Oy1yT mojy4yarhb J0X0J, a He 3apmiarty. OpraHu3oBaTh B KOpHOpaUu TPY/: YeThIpEXAHEBHAS paboyas He/lemsl, TPU AHS BBIXOJAHBIX B HEJEIIO,
1iecTuyacoBoi pabouuit neHb. HanaguTe s5KOHOMUYECKHE OTHOLIEHHS MEXKAY JIFOIbMU KUBYILIMUMU B CEJIe U B TOPOJIE, IPYTUMU CJIOBaMH HAJIQJAUTh TECHYIO
HKOHOMHUECKYIO CBS3b MEXK]y CEJIOM U TopojioM. UeM Oosibliie pabOTHUKOB OyJeT B KOPIIOPAIMH TEM Jy4Ille, YUCI0 PAaOOTHUKOB KOPIOPALIMU HE OIpaHUYMBAETCH,
TpeOoBaHUE K TPYAALIMMCS KOPIOpalUK — 3HaHUE U TOHMMaHNE KaHOHMYECKON KBAaHTOBOM JIOTMKH, a TpeOOBaHUs K CIIEUAINCTaM, OPraHu3aTopaM KOpropamnuu emié
U yMeHHs paboTaTh ¢ 60JIbIUMHI 00bEMaMU UHPOPMALIMU, TOTOBHOCTh U YMEHHE MIPUHSATH BJIACTh «B MaTpuLey». [l 3HaTOKa KAaHOHUYECKOM KBAaHTOBOM JIOTHKH
COBEpIIEHHO OYEBUIHO, YTO BJIACTh HE HAJI0 «OpaThy», €€ HY’KHO YMETh «IIPUHSITHY.

dnuiaor
«Ctapsiii Mup 00ped€H, HOBBIA MUP HEU3O0CKEH»
Koncrantun Cnacckuit



3HaHM — 3TO OJ[HA U3 IICHHOCTEH B KU3HU YellOBeKa Ha 3ToH maHeTe. [Toka Macchl Jro/iei He Hay4aThCsl [ICHUTh 3HAHUSA (M B IIPSIMOM H B IEPEHOCHOM CMEICIIE),
OyIyT UMEThH IIOXOE Ka4eCTBO JKU3HHM, & UTO ObI HAYaTh JKUTh KAYECTBEHHO IO YEJIOBEYECKHU JTOCTOWHO B 3TOM OOIIECTBE, HYXKHO eI UX M MPUMEHHUTH. A TIOKa
3HAHUSIMHU B 00pa30BaHHON CHCTEME OOIIECTBEHHOTO OBITHS B TIOJIHON MEpPE MOJIB3YIOTCS OTPAHMYCHHOE KOJTMYECTBO JIFOIeH 00heTMHEHHBIX OJTHON CUCTEMOM, OTHOM
LIEJIbI0, CYMEBIIUX BBICTPOUTH CUCTEMY COTJIACHO CBOMM 3HAHUSM M IPUMEHWIM UX HA IIPAKTUKE PEaTN30BaB OLEHKY BCETO MO0 CBOUM IMPaBUJIaM SKOHOM MUYECKUX
OTHOIIEHUH MEXy JIOJIbMH B CBOCH (PMHAHCOBO SKOHOMHYECKOU CHCTEME, X03s¢eBa JieHer. OHU Ke MO TYMHIIIN (PU3MaT CBOUM TPEOOBAHUSAM, 1 OCHOBHYIO POJIb B
MoYMHEHNH (pr3mMaTa ChIrpasl DWHINTEIH, OH JKe HE 3PSl BCEM sI3bIK CBOM Ha IMOKa3 BeICTaBWII. [lomydaercs 94To y K0 CHUCTEMBI CBOM 3HAHUS, a TOYHASI CUCTCMHAS
HayKa KaHOHHYECKasi HyMEePOJIOTHs He MOXKET ObITh IIOTYMHEHA ISl HHTEPECOB OTICIbHBIX JIF0JIeH, OHA paboTaeT Ha Oaro Bcex. Macchl Jitoiel, Hapol, MOXKET
CO3/1aTh, BEICTPOUTH CUCTEMY IPABHII HOBBIX SKOHOMHYECKHUX OTHOIICHUH MEXY JIFOJJbMU B CBOCH HOBOU XO3SHUCTBEHHO YKOHOMUYECKON CHCTEME TaKUM 00pa3oM,
YTO MOT'YT BBIUTH U3 CTapOil CUCTEMBI, CO3/IaB HOBYIO IO MPaBHJIaM KAHOHUYECKON HYMEPOJIOTMH M TAKUM 00pa3oM CTaTh X03seBaMHu, OeHeduIimapamMu B CBOEM
rocynapctse. Ho 171st 3Toro maccam Hy»XKHO OBIIJICTh 3HAHUSAMHU MPENOTHECEHHBIMU 3/IECh, B 3TOW MEPBOM KHUTE M0 KAHOHUYECKOW HyMEPOJIOTHH, ISl TOTO YTO OBl
MOHSATH CYTh M CMBICJI KAHOHUYECKOW KBAHTOBOM JIOTMKH OCBOOOYKICHHUS OT paOCTBA CUCTEMBI CCYHBIX MTPOIICHTOB, MAPKH U HEMTOMEPHBIX HAJIOTOB, OT pabcTBa
HaKOILICHUS KaIluTAaJIOB.

Kanonunueckue HyMepoJIoru BCceX CTpaH, COEAUHINTECH!

02.02.2020 ot Ceprest Kantopckoro

CxemaTtuyeckue BCTaBKU:

CxeMa nexumu 1o KaHOHUYECKOM Hymeposorun. TBopuzHaHue. Boubmoii kos1amne
ITo 0Gpa3y u nomoduto
UYenosek — npupopa — BceneHHast — TBopenr (bor=Tsopen. TBoperr Bcero, TBoperr 3Hanust. TBOpH 3HaHKE, 3HATH TBOpPIIA MOYKHO TOJBKO MOHSAB Ero j0ruky)
3apoKeHUE — POXKIECHUE — Pa3BUTUE — CTAPEHNE — CMEPTh (LIUKJI, BO3POKIEHUE, pEMHKapHaLusA). Bc€ HaxonuTcs B UKIIaX.
[lepBuunas nnpopmanus (BHavasae ObUIO CIOBO) — popMa — KBAHTOBAHUE — HHEPTHUS — MaTepUaIn3alUs
CIMpAIN — JIMHAMUKA — KUHETHKA — IOTEHIHAJ
Bcé naxoaurcs B cpepax. Bes BceneHHasi mpoHU3aHa CiupaisiMM OT CaMOT'o Haydaja U JI0 CaMoro KoHIa (J100aBjieH MPUHLUI 3epKalbHON CUMMETPHUN)



3apo>Kz[eHHe PO)KI[GHI/IG PazButne PaszButne PazButne PazButne CTapeHI/Ie I'myGokas crapocts CMepTB IIepexonHoe cocrosiHue
Yactuna Cxatue ApuoHHas MaTepus Cxoxpaenue cTpyH | Cxatue HOTOHOB Bapuonnas marepus
NIPOCTPAHCTBA IIPOCTPAHCTBA B IIporoaTomsl Cxatue YépHble IbIPbI Bonopox (aTomsr) Cymnep uépHbIe JBIPBI Cmutsre CUJT CHHFy JISIpHOE
uHGOTOH LEHTpe Marnurocnadble u APUOHHOI CuHre3 OapHOHHON DnekTpociadble 1 Cnusnune CHJL Tornomenne mupa
D¢up-npocTpaHCTBO BCEJICHHOH MarHUTOCHJIbHBIE MaTepuu MaTepuu — DJIEKTPOCHUIIBHBIE CyneprpaBuTanus ApUOHHON MaTepuu COCTOHHHS A6comoTHas
MarauToaMHaMuKa Cunsis gpipa B3aUMOJICHCTBUS Benbie np1ps HEHTPOHOB B3aMMOJICHCTBUS Cymep sinepHbIe Ilornomenue cTpyH BCEJIEHHON IyCTOTa
Aocomor Kunernu CuHTE3 apMOHHON | DJIEKTPOMarHeTu3m Cunre3 poToHOB DnekTpociadbie DJIeKTpOMarHeTH3mM B3aMMOICHCTBHS Iornomenue 3¢upa Pasmep CCB Hois
OHeprus MaTepun MukpocucTema u Dodup-Bpemst 9JIEKTPOCHUIIBHBIE I'paBuranus TIPOCTPaHCTBA AGconoTHas
IInankoBCcKast IrHA (IIPOTOHEHTPOHOB MaKpOCHUCTEMa MUpa | DJIEKTPOAMHAMUK B3aUMOJICHCTBUS Muxkpocucrema u TMornomenye Mupa Otnenenune MOTEHIHATbHAS Bcé cramo
apUOHHOII MaTepuu | a MaKpOCHCTEMa MHPa GapHOHHOI MaTepun IPaBUTALIU OT SHEprus OIPEICNICHO B HOMb
BSprB MaruuTocinadbie dopmupoBanue 6aproHOI MaTepuu Tornouienue >¢pupa OCTaJIbHBIX IInaHKoBCKHE Ha MOMEHT
IPOCTPaHCTBA u CTpYH dopmupoBanue BPEMEHH (DU3MYECKUX CHIT B3 IJIOTHOCTb, JUIATEITbHOCTHIO
o MArHuTOCHJIbHbBIC CprHHaﬂ cucreMma TaJJaAKTUYECKHUX CUCTEM Cxkartue BUJIMMOTIO 110 IPUYUHE UX TeMIeparypa, JyInHa IITAHKOBCKOE€ BpEMA
13 AGCOTIOTHOM B3aUMOJICHCTBUS IUIAHETAPHOTO BUAA MPOCTPAHCTBA HCYE3HOBECHUS BoJbIIoii
MyCTOTbI [Inanerapuas cucrema TJIAHETapHBIX CUCTEM
Coarue cTpyn KOJLJIAIC
1 2 3 4 5 6 7 8 9 0
YacTtuna IIpoctpancTBo ApuoHHas benble npips UépHble AbIpbI Bapuonnas matepust
MIPOCTPAHCTBA Cunss npipa Marepus DOTOHBI B nape ¢ 6enoit Heiirponst Poxxnenue Cmusaue CUJ{ CunrymspHoe CocrosiHue
nHdoToH Lentp [IpoToHEHTPOHBI D¢up-Bpems IBIpOI Bonopon CynepuépHbIx COCTOSIHUE MOMEHTa
B3peis BCEJICHHOM [IpoToBogopon lNanaxktuku JbIp B MAaCCUBHBIX BCEJICHHOH AOcomoTHOM
MIPOCTPAHCTBA CrtpyHHas [Inanerapras CKOTUIEHHSIX Pasmep CCB ITyCTOTHI
Dup- cucremMa cucremMa MaTepHu B HaYaIbHBIH,
MIPOCTPAHCTBO Kuzup CuHTe3 IEMEHTOB B 3BE37aX Y KOHEUHBIH Ha
Tot mup 3BE37aX MOMEHTE IOJTHOTO
Kusznp KoJUIanca
3eMiIs, 4eIOBEK
Ham mup
MarnutonuHaMika | Marautocna0Obie | DIEKTpOMAar€eTus | DJEKTPOAMHAMHK | DJIEKTpOCiIadbie I'paBuTanus Cymnep Cynep rpaBuTanus Otnenénuas Houmb,
Marnerusm MaraurocunbHbl | M a ONeKTpOoCHIIbHBIE TpaBUTALHS BTOPOTO MOPSAIKA, rpaBUTALMS, Huero
MarsuTHbl€ CUIIBI e DJeKTpIIecKie HCYEe3HOBEHUE OCTaJIbHBIX CHII
CHUTBI (TI0JI1)
MIPUTSDKEHHE - OCTaJIbHBIX CHJI 10 HET, KOJUIAIIC
TPUATSIKCHUC -
OTTaJIKUBaHUE OTTANKHBANHE IIpUYHHE MaTepHU

TTOTJIONICHMS BCEi
MaTepuHu BCEJIEHHON
B cautbix CU/L,
nepxoJ B
COCTOSIHHE
CHHTYJIIPHOCTH

KonnyectBo nueit pabotel TBopia — 6aneit (bubnus), ocranbable Tpu 1HS TBOpel] He paboTaeTt, padoTaloT CUiIbl KOTOphle TBOpel He MOXKET MPEOI0IeTh: LEMb
1ukioB mupocozunanus (Cyts ObiTus. Yakpa myHu). KoandecTBo nukiioB 6eCKOHEUHOE YHCII0, BpEMS IIMKJIa BCeIEeHHOW= 1/1enéHas Ha MIIaHKOBCKOE BPEMsI.
Crniupanu BceneHHOUW OECKOHEUHBI, BCE IBMXKETCS 110 CIIUPANIsX, CIUpallb CHHTE3WPOBaHa U3 MEPBUYHON MH(POPMAIIUK SYSHKH (4aCTHIIBI) TPOCTPAHCTBA.
KonnuecTBo Marepuu Bo BCEIEHHON OrpaHUYeHO, KOHEUHO; KOJIMYECTBO SHEPTHH BO BCEJIEHHOM OIrpaHUYE€HO, KOHEUHO
Pasmep BCEIIGHHOI OrpaHndeH, KOHEUHBIi; HAYalIbHBII PasMep CHHTYJISSPHOTO COCTOSHUS BCEIICHHOM B 3aKOHOMEPHOCTSX KpaTHOCTeH, mopsiaka 10"m
Hononneno 12.04.2018




duonertoBas
cchepa

CuHsnasa chepa

3enéHasn
chepa

XKénrtasa cepa

KpacHas
cchepa

ObbEMHbIU sumpax

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




O6mnoxka KHUTH (3 1 4 CTOPOHBI)

ABepc Pesepc



