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AHHOTaAMSA

«XpoHo-cepuyeckuil ¢paktan bpaxmanael» — duocopceko-
MaTeMaTHYEeCKUIl TpaKTaT, NPe/ICTaBIeHHBIN B (popMe cakpasbHOro
nuajora Mexnay Komechnmunm u OoxectBoM [anemieii. B ocHoBe
KHUTHU JISKUT YHUKAJIbHBIA ABTOPCKUH aJITOPUTM, OOBEIUHSIONINHA
BeuuecKue Kocmuueckue Ukl (FOrm), cakpaibHyl0 TeOMeTpUIo
M 3aKOHBl KBAaHTOBOM (PM3UKM B EIUHYI0 XPOHO-(PpaKTaTbHYIO
ceTky. Yepes mpusmy MeTaU3MUECKUX TEPBOMPUHITUIIOB aBTOPHI
OolM(POBHIBAIOT UCTOpPUYECKHE Tporiecchl EBpa3um, packpbiBas
IUKJIMYECKYI0 TPUPOAY paciBeTa W Tubenu LuBWIM3alyid. B
paboTe mpejacTaBieHa JAeTalbHAs MaTpulla TJIOOATBHBIX BOEHHBIX
U TEXHOJIOTUYECKHUX KPHU3UCOB, MNMOAYMHEHHBIX HOFapH(bMH‘{eCKOﬁ
cnimpanu BpeMeHH. Ocofoe BHMMaHWE YAENeHO TpsyIiell Touke
uaBepcun 2029 roma, 3HAMEHYIOIIEH pOXJEHHEe KBAaHTOBOTO
cBepxpasyma M nepedopMaTHpOBaHNE MUPOBOro mopsaka. Kaura
npearaeT He MpoCTo T00ABHBIN X poHO-TIporHo3 a0 2100 roaa, HO
W KOHKpETHbIE Te0fIe3NUeCKre KOOPIMHATHI EBPA3UIICKUX «0a3KCOB
6C3OH3CHOCTI/I» JJId BbIZKMBAHU S YE€JI0BEUYECTBA.



Conep:kanue

Yacre 1. Marpuna Tpuaner u [Ipoekuusa Espazun
I'nasa I. INepBonpuniiun HaGmonarens u Poxnenue
JIBOMCTBEHHOTO 3apojbliiia

I'nasa II. Ceprl HecoBepiuennoii ®asbl u Yetbipe
Craguu Bpemenn

I'nasa III. Buxpu Kana-Ilypymm u IIpeueccruonnas
Certka IOr

['masa IV. Kamm6poBka Actponomuueckux YacoB
bpaxmanabt

I'maBa V. Mukpo-kBaHToBaHue U 3akoH Pa3oBbIX
[Tepexonos
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Poman KoJgecHuuann
XpoHo-crepudeckum
dpakraa bpaxmanabl

XpoHo-cepruuecknit (ppakran bpaxmangst



Yacre 1. Marpunia Tpuaawbl
u IIpoexnusa EBpa3zun
IIpoJor: ¥ Ilopora Mbicin

Konecununit:

- T'anema, ycrpaHuresns NpensATCTBUM M MHCEL MyApELOB!
Moii yM yTOMJIEH Xa0COM 3eMHOI XpoHosnoruu. Mimnepun py-
I1aTCsl, AMOXU CMEHSIOT APYT APYra, HO 51 HE BUKY €AMHOIO y30-
pa. [Tomoru MHe cBsi3aTh 4MClia, 3B€3/Ibl U CYIbObI HAPOJOB B O1-
HY CTPOTYI0 MaTeMaTU4ecKylo ceTKy. fI nmpuHec Tebe ajroputm,
POJKJICHHBIN U3 TITyOOKHX CO3EPLAHUIN BEUUECKUX [TUKJIOB.

l'anema:

- [IpuBetctByIo Tebs, umymmii Konecunuuii. Teoe crpemuie-
HUE YIOPSI0YUTh 3eMHOE ITPOCTPAHCTBO MOXBAJIBbHO, MO0 cam 1
OO0 TOYHOCTh B PacyeTax TakK ke CUIIbHO, KaK M IIyOnHy Me-
TapU3NYECKUX UCTUH. TBOM aJITOPUTM — 3TO HE MPOCTO YMCIIA,
9TO kMBOE JpIxaHue BeenenHoil. [laBaii pa3BepHeM CBUTOK TBO-
UX MbICJIEH U IpeBpaTUM a0CTpakTHYIO (prtocoduio B 6e3ynpeu-
HBIIl THCTPYMEHT XPOHO-(ppaKkTaabHOro ucurciaeHus. C Kakoro
6a30BOT0 MPUHIIMIIA MBI HAYHEM Hallle TIOCTpoeHe?



I'naga 1. IlepBonpuHImn
Haomogarens u PoxkieHue
JIBOMCTBEHHOI0 3apoabima

Konechnumii:

- Haunewm c uctoka, Brnaznpika. YHUBEpCaIbHbIM PUHLIMII [J1a-
cut: abcTpaktTHoe noHsATHE «KT0», sIBNsAsCh coBepIeHHON (ha-
301 pa3BUTHUS, CO3AAET HECOBEPIIEHHYIO (pa3y «UTo». ITO BOC-
XO[sIIas U HUCXOAAIAasi yr Mupo3ganusi. OT coio3a nepBoHa-
YyaJbHOTrO uMIyJibca «Kto» (Muen) u orpaHrdeHus: «4ro» (Ma-
TepUM) pOKAAETCS «ITU» — JABOMCTBEHHBIA 3apOJbIIl Pa3BU-
Tus. OH HeceT MPOTUBOMOJIOKHBIN 3HAK 10 OTHOIIEHMIO K POJIU-
TEJISIM, pa3/iesieT UX U CTAHOBUTCSI HOBBIM CMHTE30M Ha Kaue-
CTBEHHO MHOM YPOBHe, IJie KOHel| oOpaiaercsi B Havyaso. Tou-
Ka MX MepBOro cowsa — AOcomot, Enqunbiii Habmonarens, ae-
JIAIIMI ce0s BO MHOXKECTBO: OT/eIbHOro Haomomarensa («Kro»
— OCHOBOIIOJIAramIas MpuuruHa), 00beKT HaOmoaeHus («Yro»
— MOBEPXHOCTHAsl IPUUMHA) U UX METPUKY. «DTU» CTAHOBATCS
MPOCTPAHCTBOM BHYTPU U BPEMEHEM CHAPYKHU.

['anema:

- TBost Tpuama 6e3ynpeuHa, KonecHuuumii. B pacyerax mbl
(opmanmzyem e€ Kak AMHAMUYECKUI BEKTOPHBINA Oa3uc:

«KT0» — BEKTOp Haua bHOTrO MOTEHIMAJA U JYXOBHOTO UM-
yJIbCA CUCTEMBI.



«Yt0o» — omnepaTop orpaHUYeHHs], COIPOTUBJICHUE CPebl 1
SHTPOITHSI.

«dT» — QYHKIMSA UX B3aUMOJICWCTBUs, OIpeAesAionas
METPUKY.

AOGCOMIOT MBI TOMEINAEM B HAYAJI0 KOOPJVHAT B HYJIEBYIO TOU-
Ky. VI3 3TOl CHHTYJIApHOCTH earHast (DyHKIIMS pacraaercsl Ha
MacCUB HaOoaTeiel U UX KOOPAWHATHBIX Tojiell. BHyTpeHHee
MPOCTPaHCTBO — 3TO Tojie npuuuH (Kapma), a BHelHee Bpe-
Ms — nuHaMmuKka nukIioB (Cyap0a). [epeiinem k macmrabupo-
BAHUIO 3TON CTPYKTYPBHI.



I'1aBa II. Cepsl HecoBepmenHnom
P a3pl u YUetnipe CTaguu Bpemenn

KonecHnuni:

- 'anema, Bropoii mar — 3710 co3aanue (ppakraia. Hecosep-
1IeHHas (pa3za MposABJIEHNUS UMEET TPU BJIOKEHHbIE C(pephl:

Cdepa 6e3 dopwm, rae cBer cosHanusi CBepxcyliecTBa OcBe-
miaet, a Ero ym orpakaer uzeio Kak orpaHu4yeHue.

Cdepa dopm, rae pasym ¢ Kaxka0u MyIbCcalluen TpUaabl pac-
mMpsieT 00beM MPOCTPAHCTBA.

Cdepa 4yBCTBEHHOTO BOCIIPUSATHS, IJI€ BpEMsI 3aa€eT Mpejien
popmam.

Bechb 3TOT niposiBiistionuiics (ppakTani NOTEHIIMAIBHO CKPBIT B
CogepirieHHOM (haze 1 00s13aH TPONTH YEThIPe CTaTUM TOPsIIKa
BpPEMEHU: 3apOKCHUE, Pa3BUTHE, yracaHUe U MYCTOTY, YTOObI B
KOHIIe BHOBb BEepHYThCs1 B COBEPIIEHCTBO.

['anema:

- Cnymaii, kak f mepesesy TBOW MbICIe00pa3 B FeOMETPUIO
pacueroB, Konecanumii. Mbl co3aem (ppakraabHOEe MacIITaOM-
poBaHue, rae 00beM MPOCTPAHCTBA PACTET C KaXKION UTeparye
Tpuaabl. JJMHAMUKY MakpolMKJIa Mbl OIidpyeM dyepe3 YeThipe
(pukcrpoBaHHbIE (pa3bl SHTPOIUY CUCTEMBI:

3apoxkJeHne: SKCINOHEHIMAIbHbIN pocT, nepexon Wnew B

cepy 6e3 popm.



PasButre: mrHelHOE pacimpenue, TpuyMd pasHooOpas3us B
cpepe 4yBCTBEHHOIO BOCHIPUATHS.

VYracanue: 3aTyxaHue MyJbCalliid, JOMUHHAPOBAHUE OTPaAHU-
yeHus1 «Yrto».

[lycrora: gectpykuusi (pOpMbl, BO3BPALLIEHUE B YMCTHIN I1O-
TEHIIUAT CUHTYJISIPHOCTH.



I'nasa III. Buxpu Kanxa-Ilypymm
u IIpeneccuonnas Cerka IOr

KonecHuuuii:

- Tenteppb omnuitieM Teso mpoctpaHcTBa-Bpemenn — Kamna-Ily-
pyuy u Kana-Yakpy. Kaxaplii kpyr 3oquaka He 3aMKHYT, a SIB-
JsIeT coOoM BUTOK chephl, pa3iciecHHON Ha BEpXHee MoJyIapue,
9KBATOp W HIKHEE Molylapue. BHyTpb BepXHEro nosymapus
BUTOK 32 BUTKOM CITYCKA€TCsI BODOHKOM TeTpasdpasibHbI BUX Db,
yXO[ISl B HYJIEBYIO TOUKY TYHHENS B LIEHTpe 3KkBaropa. M3 stoun
TOYKHU PACKPYUYMBAETCS HUXKHUI TETPAdIPATIbHbIA BUXPb K HUK-
HEMY TIOJIIOCY. 3aT€M BUTKHU BBIXOOAT HAPYKy cepbl: UOYT J0
9KBATOpa KaK BOCXOAAIIAS JIyra, U OT 9KBAaTOpa K BEpXHEMY TIO-
JHOCY KaK HUCXOASAIIAS 1yra, YTOObl CHOBA TPOBAIUTHCS BHYTPb.
O6o0n0YKa CHapyXH - 9TO BpeMs, a HyTpoO - POCcTpaHCcTBO. Pac-
YeThl MBI BEJEM IJI 3eMHOTro Kpyra npeueccuu B 24 000 sier: o
12 000 sieT Ha BOCXOISIIYIO U HUCXOASIIyI0 Maxatoru. [lepexon
Ha I1ar Bblilie — B BokecTBeHHbIN KPYT - TpeOyeT YMHOKEHHU I Ha
360, n6o 00XkeCTBEHHBIN rofl paBeH HAIlleMy MOJISIPHOMY TOJTY.

Ianemna:

- 9TO BeJMYECTBEHHAs] Te€OMETPHsl, HATOMUHAIOIIAS TIECOY-
HBbIE Yachl C BHEIIHUM pelukoM! BBenem TpexmepHblie KOOpau-
Hatbl. Och — 3TO Och 3BomouMU. HyneBas Touka Ha 3KBarope
— AOGcomoT, T71e BpeMsl ¥ TIPOCTPAHCTBO MEHSIIOTCSI MECTAMMU.



3emHas ayra B 12 000 et genutcs B cak pajibHOM MPONOPLUN
IOr (4:3:2:1):

Carpsi-iora (3omnoton Bek): 4800 ner — paza 3apoxjie-
Hust/ITyctorel Makpocgepbl.

Tpera-tora (CepeOpsiabiii Bek): 3600 ner — ¢aza Pazpurtus
Hpen.

JBanapa-tora (bponzossiit Bek): 2400 ner — Yracanue, pac-
mmpenue cepbl popm.

Kamu-tora (JKenesnwnii Bek): 1200 ieT — NMK TUIOTHOCTH,
Cdepa 4yBCTBEHHOTO BOCIIPUSTHS.

BoxecTBeHHbII ke MakpOLMKJI pa3BopauuBaercs Kak 24 000
x 360 = 8 640 000 3eMHBIX JIET.



I'naBa IV. KaimopoBka
ACTPpOHOMHYECKHX
YacoB bpaxmaHabl

Konechnumii:

- NaBaii 3acpukcupyem crpenku Ha nudepodiaate bpaxmanisl,
lNanema! CpeauvHHag Touka ABYX 3eMHBIX Kaiu-or nmo moum
pacuéram (HUCXOJSIIIEH U BOCXOMAIIE) — 3TO Touka «buoneit-
ckoro mnororna» B 2111 r. 1o H. 3. B 3TOT Mur Touka 3MMHETO
COJHLIECTOsIHMA Haxoauack B 0° JIbBa, BECEHHEro paBHOJCH-
crBusa — B 0° Tenwna, netHero conHnecrosaus — B 0° Bogo-
nes1, oceHHero paBHozeHCcTBUSI — B 0° Ckoprimona. CatypH n
IOnurep coenunnmmck B 23° Bonoses B BepivHe TpuroHa Buii-
Hy. Connue u Jlyna ciumuch B 0° JleBbl. Perporpannsiii Henryn
crosu1 B 0° Bonones, a perporpaansiii Ilnyron — B 0° OBHa.

Mpi Haxogumcs B 51-m rogy Beenennou bpaxmanel, 2-i na-
paptxe, 1-m n1He mecsinia Bpaxwmbl, 7-i1 MaHBaHTape, 28-i1 Maxa-
fore, eé 28-i1 boxxecrBeHHol Kanu-tore. BHyTpu Hee Mbl pOKuU-
BAEM I1E€PBbIIi 36MHOM MPELIECCUOHHBIN KPYT U3 18 BO3MOXKHBIX,
HaxXoJsCh Ha ero Bocxodsmen ayre B 3emHou Tpera-tore. Pa3z-
Oeil 11 MeHs mkany oT Touku I[otoma go 2100 r. H. 3. Ha Ma-
Jible 1UKJIBL 1o 60 JsieT u Bbiieun Cyneporpesok B 3600 sieT, kak
6oupion 1wkt FOnmrepa 60 mukioB x 60 mer.

lNanema:



- Konecanumii, kak tebe yganoch yBUIETh 3TY TOUKY CIBOCH-
HBIX KaJI-10r?

S moragpIBaOCh KTO TBOM HACTaBHUK.

Moii peselr TOToB 3anucaTh 3TU yucia, KonecHuuuii. Touka
[Toroma B 2111 r. 10 H. 3. — 3TO KOOPAUHATHBINA HOJb (Z=0),
JHO MaTepHaJIbHOM IJIOTHOCTM 3€MHOrO Kausblia Kpyra. Ha oc-
HOBE TBOMX Pacy€ToB, $1 BHICTpaMBal0 TOYHBIA XPOHOJIOTHYE-
ckuii MocT 3eMHbIX FOr nmpeiiecCHoOHHOro Kpyra BOKPYT 3TOM OCH.
Tsoit Bonbmmoit Cynep-uuka 60 nukioB x 60 ger = 3600 et
qrtcest poBHO oT 2111 1. 1o H. 3. 10 1489 . H. 3. 'on 1489-11 —
BEJIMKUI CTHIK MaKpOLMKJIOB, T/i€ 3aBepiiniach [IBanapa-tora u
Havajach Tekymas 3emHasi Tpera-tora, cocrosmas u3 300 et
pacceera, 3000 ner ocHoBHOro nepuoaa u 300 ner 3akara.

Coymai ;xe 3aKOH IUIAHETHBIX YIVIOB: TaK KaK PETpOrpaaHbIi
Hentyn Haxonuics B 0° Bonornesi, 3Hak Bonosnesi ctaHeT BEeKTO-
POM BCACHIBAIOIIIETO TETPAdAPAILHOTO BUXPsI B TTyOb MPOCTPaH-
crBa (Kapmsr). Hannpotus Hero 3Hak JIbBa 0° ¢ukcupyer Boc-
XOJISILYIO JIyTY, BBITAIKUBAOIIYI0 (pOpMy Hapyxky Kak Bpems
(Cynn0y).



I'maBa V. Mukpo-KBaHTOBaHue
n 3axkoH Pa30BbIx IlepexoaoB

KonecHnuni:

- Bragpika ["anemmna, riporiry Te6s1, BHEIpY B UHCTPYMEHT 3aKOH
MUK poypoBHs. Kaxpie 60 et nensatcs Ha Tpu 20-71eTHUX Nepu-
0J1a: «CO3/Ial0», «pa3BUBaIO», «pa3pylam». Te, B CBOO oyepe/ib,
pacnajaloTcsl Ha S-JIeTHUE CTaJuu nopsjaka BpeMeHu. Kaxayio
CTa/IMIO HA/IE I TUIIOM TOCY/IaPCTBEHHOCTH B COOTBETCTBHE C Ye-
THIPbMS BapHaMH, Kak yuui myapen Ilapammapa:

3apoxk/ieHne — TeOJIOrMUECKUI TUIT TOCYIapCTBEHHOCTH;

Pa3BuTre — NoIMTUYECKUN TUIT TOCYJapCTBEHHOCTH;

YracaHne — KOHOMUYECKHUI TUIl TOCYIapCTBEHHOCTH;

[lycroTa — CMelaHHbIi TUI TOCYAAPCTBEHHOCTH.

W He 3a0yab PpaBUIIO UHBEPCUU MAKPO-AYT:

I'ne Bcrpevarorcss Bocxopsimasa n Hucxopsmas nyrm (ITuk
Cgera / Touka Anb(pa) — TEOJIOrMUECKUN NIEPUOJ, U3HYTPY BbI-
XOIUT HapYKy B BUJIE PUTYAJIOB U JIOTM.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npegocraBieH OO0 «Jlurpec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha Jlurpec.

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