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Mpaknu YUTUA. KAPTBENLCKUM (FPY3UHCKUN) andaBUT «AHBAHU» —
AcCTpOHOMMYECKUI KaneHaapb. — 2021. — 108 ctp. — 126 un.

KHura nokasbiBaeT NpUHLUN BpemMancYncneHna KaneHaapa AHBAHN,
paboTaownii Ha ocHoBe QyHAAMEHTA/IbHbIX 3aKOHOB MaTeMATUKM.
AHBAHW 3aKNOYEH B MATpULYy YMcen, B KOTOPOM NpoucxoamuT nocne-
AoBaTeNnbHOe pasBuTMe yncen. BHyTpu aTo matpuubl AHBAHM BeET
CYET acTpOHOMMYECKMX ABNeHU CONHeYHOU cucTembl. ACTPOAMHA-
MWKa 3TUX ABNIEHUIN AeTaNlbHO PAaCKPbIBAaeTCA B CAMOM MaTpuue u, Ta-
KMM 06pa3om, cam AHBEAHWM YKasblBaeT Ha MeTo, U3yYeHUa Bpemamnc-
yncneHums.

Irakli CHITIA. KARTVELIAN (GEORGIAN) alphabet «ANBANI» —
Astronomical calendar. — 2021. — 108 cTp. — 126 un.

The book shows the principle of time calculation of the ANBANI ca-
lendar, working on the basis of the fundamental laws of mathema-
tics. ANBANI is located in the matrix of numbers, in which there is a se-
qguential development of numbers. Inside this matrix ANBANI keeps
track of the astronomical phenomena of the Solar System. The astro-
dynamics of these phenomena is revealed in detail in the matrix it-
self, and thus ANBANI himself points to a method for studying time
calculation.

Bepcmka, makem — Tamas MYEANA3E

MepeneyaTKa M3 3TON KHUIM CXxem, TabanL, UM YaCTU TEKCTA BO3MOXKHA B
cnyvae OBA3ATE/IbHOIO yka3saHWA 3HAKa aBTOPCKOro npasa
(© Npaknn Yntma, 2021).
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MPEANCNOBUE

MPEANCIOBUE

B cBA3M C MOCTOAHHbIMM arpeccMamm BCEMM umnepuamum mumpa Ha CakapTseno
(Tpy3nio) n3-3a €€ reonoIMTUYECKOTO MOJIOKEHUA, NPeACTaBUTENAM KAapTBE/IbCKOM Ha-
YKM NPUXOANNOCb B KpalHe TPyAHbIX YC/NIOBUAX COXPaHATb M NepenaBaTb AOCTOAHMA
KY/IbTYPbl U 3HAHUA CAeAYIOLWMUM NOKONEHUAM.

OAHO M3 TaKUX AOCTOSIHUI eCTb KapTBe/NbCKNUIA (rpy3nHCKMin) andasut AHBAHWN. B 2016
rogy oH 6bin1 NpU3HaH KynbTypHbIM gocTtoaHnem HOHECKO.

B AOXpUCTMAHCKOE BpemA B CTPaHe CYLLeCTBOBAJ rybOoKMIN CBOMMM TalHAMW U [pEB-
HOCTbIO KyabT CONHUQ, XPaHUTENAMM KOTOPOro Obian KapTBeNbCKME Kpeubl. MMeHHOo
uMmu bblna co3gaHa M pacnpocTpaHeHa KapTBenbCKasa andaBUTHAA MUCbMEHHOCTb
AHBAHU «ACOMTaBpyAmn».

OTAMYMTENbHBIMU NPU3HAKAaMKM AHBAHM OT BCEX OCTaNbHbIX APYrMX andaBUTHbBIX NUCH-
MEHHOCTEN MMpPa eCTb €ro Ha3HaYeHus:

1. BepeHue cuyéta umcen. FnaBHoe HaszHauyeHue HyKB AHBAHW — 3anucb Uuudp, ymcen.
(Momumo, Hanpumep, apabCKux, PUMCKUX U Op. yugp cywecmsyrom u KapmeesnbCcKue
yudpoi).

2. KapTBeNbCKUIM aCTPOHOMMUYECKNIM KaneHaapb, — CYET BPEMANCYUCIEHMA.

3. AHBAHW — maTpuua, oCHoBa GOPMUPOBAHMA CNOB KAPTBENbCKOrO A3bIKaA.

MMEeHHO 3T OTAMYUTENbHbIE HA3HAYEHWUA KapPTBE/IbCKOro andaBuTa CTaBAT ero Ha
ocoboe NonoxeHne B CpPaBHEHME C APYrUMM andaBuTamm mupa. A AONONHUTENIbHbIM
60nee BaXKHbIM 0COObIM OTAMYUTENBHBIM NPU3HAKOM ecTb TaliHa KapTBenbckoro AHBA-
HW, cywecTeytowas B Kapteenbckoi MpaBocnaBHoOM LiepKBM 1 3a eé npeaenamu, KOTo-
pan XpPaHUT e€ C Camoro CBOero Havyasa 3apoxaeHua B Cakaptseno.

MepBbiM KapTBE/NIbCKMM YUYEHbIM, KOTOPbIA MPUOTKPbIN 3Ty «TalHY» M NOKas3an Han-
paBneHue, 6bin Pama3s Matapuase. 3TOT BblAAKOWMINCA YYEHBIN C 6onblIoM ByKBbI MPOBEN
OrPOMHYI0 PaboTy B CKpyny/né3HbIX UCCe[0BaHMAX HA OCHOBE BCEX TPyAOB npeablay-
LLMX KAPTBEAbCKMX YYEHbIX M HAKOMMAEHHbIX 3HAHWM BCEX MMUPOBbLIX YYEHbIX, 3aHMMAB-
LUIMXCA KOrga-nnmbo sTMM BONPOCOM.

Ero rnaBHbIM OTKPbITUEM OKa3anocCb NPUCyTCTBME B AHBAHW AONONHUTENbHbIX PYHK-
UMM MOMMMO CamMon andaBUTHON. Bca XM3Hb 3TOro y4€HOro 6blna Hanpas/ieHa TONbKO
Ha U3y4yeHne 1 NOUCKM OTBETOB Ha C/ieayloLLme BONpoChl:

A. YTO 03Ha4alOT CMMBOJIbI HAYepPTaHUA BYKB.

MpucyTcTBME 3a4aHHOro Nopsaaka byks.

MpUYMHA NPUCYTCTBUA YUUCOBbIX 3HAYEHWNI KaXKA0M BYKBbI.
3HaYyeHuA 1 NPUYMHA NPUCYTCTBUA HA3BaHMI BYKB.

ABHbIN KapTBENM3M Ha3BaHWM OYKB.

Bce 3TM BONPOCHI OCTAlOTCA OTKPLITbIMU Mepes, YY4EHbIMM MUPaA, 3aHUMAIOLLMMKUCA BOMPOCa-
MU NPOUCXOXKAEHUA andaBUTOB.

Hu oanH andaBuT HE UMEET HMKAKOro 0BBbACHEHUA, KpOMe Kak KapTBenbcKuit andasuT AHBA-
HW.

moo o
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MPEAMCNOBUE

Bennknm KapTeenbCkum y4éHbim Pamasom [laTapuase yaanocb OTBETUTb Ha BCE 3TU BOMPO-
Cbl, AOKA3aB AOCKOHA/IbHO C MaTeMaTUYECKON TOYHOCTbIO ero KapTBe/IbCKOe (rpy3nHCKoe) npo-
NCXOXKOEHME.

Bce octanbHble andaBuTbl Hblin nepenucaHbl Apyr U3 Apyra, BUAOU3MEHAACL CBOMMU CUM-
BOJIAMW U MECTONONOXKEHMAMM BYKB, MU NOACTPANBAACL NOA Te A3bIKM, AN1A KOTOPbIX OHM CO34a-
BaNINCb. Y HUX HET HUKAKOro 06bsACHEHUA, OHU HOCAT B cebe ToNbKO andaBUTHYIO GYHKLUUIO — CO-
AeprKkaHue y 6yKBbl 3ByKa!

EANHCTBEHHDbIN andaBuT B MUpe, KOTOPbIA MMeeT 06ACHEHME U OTBETbI Ha BCE BblLLEYKa3aH-
Hble BONPOCbI, 3T0 KapTBenbcKkuii andaBuT AHBAHMW.

JaHHaAa KHura co3gaHa Ha ocHoBe TpyAaoB Pamasa lMaTapuase n gpyrux yyéHbix. Llenb KHUrm
— MOKa3aTb YMTATEN0 MATEMATUYECKYHO TOYHOCTb U MacwTab ypoBHA AaHHbIX OCHOBHOWM GYHK-
unm Kapteenbckoro AHEAHM — ACTPOHOMMYECKOTo KaneHaaps.

Cnucok Tpyaos no KapteenbcKoMy AHBAHW YKa3aH B KOHLLE KHUTH.
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lnaBa 1. MATEMATUYECKAS CTPYKTYPA AHBAHU

Fnasa 1. MATEMATUYECKAA CTPYKTYPA AHBAHU

C Tex cambIx ApeBHUX BPEMEH, KOr4a YeN0BEYECTBO OCO3HAN0 0CObYO HYyKAy U HeOb-
XO4MMOCTb COXPaHeHMA MHGOpMaALMKN, Mbl HAabAOgaeM NOABNAEHME Y YeNIOBEKA Pa3InNY-
HbIX BUAOB NUCbMEHHOCTeN. Bce oHM HecyT B cebe ToNbKO 0aHY QYHKUMIO — PUKCMpPO-
BaTb MHGOPMALMIO C LLe/Iblo €€ COXpPaHEHUA N Nepeaadn Apyrum nraam. NMMcbMeHHOCTb
obbeauHAeT ntoaen B egmHoe obLLECTBO, HEKYHO CTPYKTYPY, B KOTOPOM BCE OHU XKUBYT U
pPa3BMBAKOTCA HAa OCHOBE UCMO/Ib30BAHMA 3TON e4MHOM MUCbMEHHOCTH.

Bcero cywecTtsyeT 5 BMA0OB NUCbMeHHOCTU: [lpedmemHoe nucemo,; lMukmozpaguyec-
Koe nucemo, Uepoenuguveckoe nucemo, Ca102080€e nucomo,; AnghasumHoe rnucomo.

YHUKanbHbIM BUAOM saBnaetca AndaButHoe nmucbmo — KAPTBE/ILCKAA (IPY3UHCKAA)
NMMCbMEHHOCTb «ACOMTABPY/INY». ANdaBUT Ha rPY3MHCKOM (KapTBE/NbCKOM) A3blKe — 3TO
AHBAHUM. Camo 37O cnoBo GyHAAMEHTAIbHOE A/1A NOHMMAHMA OCHOB andaBuTa U €ro Has-
HauyeHus.

AHBAHM chOPMMPOBAH HA OCHOBE MaTPULLbl, COCTOALLEN N3 AYEEK, KOTOPbIE BKAOYAIOT
B ceba cneaytoLyo OCHOBHYH MHGOPMaLMIO:

1. 4-x mepHbIi rpaduUecKkunii 3HaK HauepTaHUA ByKBbI;

MopsaaKoBbIN HOMep AYeiKkn/OyKBbI;

OCHOBHOE YMCNOBOE 3HAYEHME;

Ha3BaHue OyKBbI;

Apyrve matematnyeckme dyHKUMM (6ydym paccmompeHsi 8 caedyrowux 2a1a6ax).

kW

4-x mepHvlli epagpuyecKuli 3HAK HaYepmMaHua 6yKebl

CHY Lo b G
19 bdh OQUY

JLEHP 4+ NY Y
h G dFP SEYXT
&

© Upakau Yumua, 2019
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nasa 2. MATEMATUYECKAA CTPYKTYPA AHBAHU

ByKkebl u nopadKoaebili Homep a4veliku




lnaBa 1. MATEMATUYECKAS CTPYKTYPA AHBAHU

Hanpumep: 10 6ykBa coaeput B cebe umncno 10, 11 6ykea — 20, 12 6ykBa — 30,
27 6ykBa — 900 n TaK panee.

Ha3eaHue 6yKebl

CHYLTOo"T" b G
189 ®dh OQUY

S LEYP+NYUY
h Ca P SEVYXT
S

© Upakau Yumua, 2019

Karkaoe Ha3BaHMe ByKBbl COCTOUT U3 HECKOIbKMX BYKB M HAYMHAETCA C OCHOBHOM BYKBbI. ITH
6yKBbl popMUpYIOT coeamHeHna B maTpuue AHBAHU. Bce Ha3BaHMA OYKB pa3aenarnTca Ha pas-
JIMYHbIE TPYNMbl U B CBOIO O4Yepesb MMEOT BHYTPEHHIOK NOPAAKOBYHO rpaaaLmio.

Knaccugpukayus 6yke no epynnam

Ch 2 YChR 3 "IChH 1 "R 1 F1 4 GCR
1R 5 QCH 1 ©CL 6 dCR 1 RC 2 O 2 UCd 7 YCR

JCT 8 LCR 3 BCH 38 4T 4 QT 9 +CRH 10 NTH 5 YT 3 YR

k1R 11 GChR 6 SCh 12 ECR 7 YT 18 XCh 2 LT

3l

© Upakau Yumua, 2019
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nasa 2. MATEMATUYECKAA CTPYKTYPA AHBAHU

Fpynna 6yke «Ch»
MopsakoBbi Homep | MopagKoBbIM HoOMep | HasBaHue
AYenKn AHB6aHM B rpynne OYKBbI
1 1 Ch
2 2 4TR
3 3 nChR
9 4 ach
11 5 aCh
13 6 dCh
18 7 YTk
20 8 LCR
24 9 1+Ch
25 10 NTHh
29 11 CChR
33 12 ETR
35 13 XCR
© Wparau Yumua, 2019
Fpynna 6yke «Qh»
MopaakoBbln HoMmep | MopsaaKkoBbIi Homep | Ha3BaHKe
AYenKkn AH6aHM B rpynne HyKBbI
4 1 oQR
16 2 QR
© Upakau Yumua, 2019
Fpynna 6yke «"1h»
MopsakoBbi Homep | MopagKoBbIM HoOMep | HasBaHue
AYenKn AHB6aHM B rpynne OYKBbI
5 1 nR
7 2 bR

© Upakau Yumua, 2019
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lnaBa 1. MATEMATUYECKAS CTPYKTYPA AHBAHU

Tpynna 6yke «Th»
MopsakoBbln Homep | MopagKoBbIM HOMep | HasBaHKue
AYenkn AHb6aHM B rpynne OyKBbI
6 1 TR
10 2 1R
27 3 91R
28 4 h1R
© Upakau Yumua, 2019
Tpynna 6yke «»
MopsakoBbln Homep | MopagKoBbIM HOMep | HasBaHKue
AYenKkn AHB6aHM B rpynne OYKBbI
8 1 F1
15 2 on
22 3 dn
37 4 e
© Wpakau Yumua, 2019
Fpynna 6yke « BTL»
Mopsaakosbli Homep | MopaaKosbli Homep | Ha3BaHue
AYenKkn AHb6aHM B rpynne HyKBbI
12 1 BTL
© Upakau Yumua, 2019
lpynna 6yke «CTd+»
MopsaakoBbIn Homep | MopAagKoBbIM HOMep | HasBaHue
AYenKkn AHb6aHM B rpynne HyKBbI
14 1 RCuh
17 2 UCTuh
21 3 BCTH
23 4 PTh
26 5 4T
32 6 ST
34 7 YT

© Upakau Yumua, 2019
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nasa 2. MATEMATUYECKAA CTPYKTYPA AHBAHU

pynna 6yke «TM»

MopsakoBbi Homep | MopAagKoBbIM HOMep | HasBaHue
AYenKkn AHB6aHM B rpynne HyKBbI
19 1 JTN
36 2 nCn
© Upaknau Yumua, 2019
Tpynna 6yke «1b»
MNMopsaKkosbit HOMep | MopAaakoBbii Homep | HasBaHue
A4Yenkn AHbaHM B rpynne 6yKBbI
30 1 41
31 2 R1b

© Upaknau Yumua, 2019

KAPTBENbCKUE Luudpbl

Camas rnaBHaA ¢yHKLMA bykB AHEAHM ecTb cofepkaHne B cebe OCHOBHOIO YNCNOBOIO
3HayeHuA. Cama bykBa UMTaeTCcs, B 3aBUCMMOCTU OT LLESIN UCMONb30BaHMA, MO0 KaK unc-
Nno, Nnbo Kak bykea. 3anucb yncen popmmpyetca B ocobon nocnenoBaTeNbHOCTU.

Bce uncna genAarca Ha rpynnbl pa3psagHOCTM U, Takum 06pa3om, Ha rpynnbl OyKs.

OpaHo3HayHble uncna/undpsl 1,2,3,4,5,6,7,8,9 3anucbiBatotca cieayolwmm obpasom:

Hanpumep:uncno1-C;2-94;3-"Lur.A.

CHY1ToT™™ b G

© Upakau Yumua, 2019

[By3HauHble ymcna 10,20,30,40,50,60,70,80,90 3anucbiBatoTcA caeayowmm obpasom:

19 v dh OQUHY

© Upakau Yumua, 2019

Tpex3HayHble yncna 100,200,300,400,500,600,700,800,900 3anucbiBarOTCA Caeayto-
Wwmm obpasom:

b LEPYYP+NYY

© Upakau Yumua, 2019
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lnaBa 1. MATEMATUYECKAS CTPYKTYPA AHBAHU

YeTbipex3HayHble yncna 1000,2000,3000,4000,5000,6000,7000,8000,9000 3anucbiBa-
toTcs cneayrowmm obpasom:

h GCd P SEUYXT

© Upaknau Yumua, 2019

Ho 04 3anucu 60abWUX YUCes1 MOXHO UX He UCMO0Ab6308aMmMb, MAK KAK rpedsioyuwue
byKebl yxce nosHOCMobi0 Hocam 8 cebe seco mamemamu4ecKkuli 1uH28UCMUYeCcKUU QyHK-
yuoHas.

3anucb uncen B KAPTBE/IbCKOM andasute AHEAHU

© Upakau Yumua, 2019 © Upaknau Yumua, 2019 © Upakau Yumua, 2019
90 000 190 000 135501
© Upaknau Yumua, 2019 © Upakau Yumua, 2019 © Upakau Yumua, 2019
1000 000 100 000 000 000 10 000 000 000 001
© Upakau Yumua, 2019 © Upakau Yumua, 2019 © Upakau Yumua, 2019

MocnepoBaTenbHbl OTCUET UMcen B AHBAHU

Hayano oTcyéTta A4veek/6yKB HaumHaeTcAa ¢ 1-i1 6ykBbl T M Aanee no Hanpas/eHUIO
cnesa Hanpaso. Korga oTtcuet goxogut o ymncna 10, a ganee cnegyet umcno 11, 1o otc-
yeT AYeeK HauymHaeTca 3aHoBo ¢ 1-1 6ykBbl T!

Mpumep: omcyem yucesn om 1 0o 20:

1T 24 31 45 51 6" 7b 8F 9G¢ 101
117C 1274 13711 147186 15717 161717 177b 1871F 191G 204
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nasa 2. MATEMATUYECKAA CTPYKTYPA AHBAHU

Yucno 11

19

20 21

400
31

500
32

100
28

200

33 34 35 29 30

5000 6000 7000 8000 1000

37

2000 = 3000

© Upakau Yumua, 2019
Yucno 13

100
28

200
29

300
30

300
30

400

28 29 31

1000
37

1000 2000 = 3000

37

2000 | 3000 @ 4000

© Upakau Yumua, 2019
Yucno 15

100 200
28 29

300
30

28

29 32 33

1000
37

2000 5000 6000 1000

37

2000 = 3000

© Upakau Yumua, 2019

Yucno 12

5000

© Upaknau Yumua, 2019
Yucno 14

© Upaknau Yumua, 2019
Yucno 19

400
31

4000

© Upakau Yumua, 2019
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lnaBa 1. MATEMATUYECKAS CTPYKTYPA AHBAHU

Yucno 20. Cuém yucna 20, nepexod om 10 e 11 ayeliky

1 2 3 4 5 6 7 8
C 4 il o d h b k-
10 |k 12 13 14 15 16 17

1

20 30 40 50 60 70 80
19 20 21 22 23 24 25 26

28 29 30 31 32 33 34 35 36

1000 2000 3000 4000 5000 6000 7000 8000 @ 9000
37

© Upakau Yumua, 2019

Ons Toro, utobbl 0TCYET 0T 10 AYerikn nepewen B 11 Aveliky, cogeprkallyto uncno 20,
OTCYeT A0/IKEH NPOM30NTH elle pa3 oT 1 6ykebl go 10 u, Takmm obpasom, npounsonaet
nepexoA K 11 auerike. Cam cyeT npoxoaunT 2 pasa, uyto ectb = 2*10 = 20 pas.

[anee cYET MAET TaKMM Ke 33a4aHHbIM MPUHLMNOM COOTBETCTBEHHO: OT 11 AYelkn K
12 =3*10 = 30, oT 12 A4erku K 13 = 4*10 = 40, ot 13 AYerKku K 14 = 5*10 = 50 1 TaK pa-
nee.

Mpumep: cuém yucen om 10 do 100.
Yucno 91 Yucno 99

100 200 300 400 500 600 700 800 900 100 200 300 400 500 600 700 800
28 29 30 31 32 33 34 35 36 28 29 30 31 32 33 34 )

1000 2000 3000 4000 5000 6000 7000 8000 & 9000 1000 2000 @ 3000 & 4000 5000 6000 7000 8000
37 37

10000 10000
© Upakau Yumua, 2019 © Upaknau Yumua, 2019
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nasa 2. MATEMATUYECKAA CTPYKTYPA AHBAHU

Yucno 100

Cyém yucna 100, nepexod om 18 e 19 aueliky

28 29 30 31 32 33 34 K1 36

1000 2000 3000 4000 5000 6000 7000 8000 @ 9000
37

© Upakau Yumua, 2019

[ns Toro, utobbl OTCHET OT 18 Avelikn nepewen B 19 Aayeinky, cogeprkalyto yncno 100,
oTcyeT gosKeH npomsontn 10 pa3 ot 1 6ykebl Ao 10 1, Takum obpa3om, nponsonaeT ne-
pexoa K 19 auelike. Cam cyeT npoxoaut 10 pas, To ectb = 10*10 = 100 pas.

Yucno 911 Yucno 999

100 200 300 400 500 600

28 29 30 31 32 33

1000 2000 3000 4000 5000 6000 7000 8000 | 9000
37

1000 2000 3000 4000 5000 6000 7000 8000 @ 9000
37

10000

10000

© Upakau Yumua, 2019 © Upaknau Yumua, 2019
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lnaBa 1. MATEMATUYECKAS CTPYKTYPA AHBAHU

Yucno 10 000

Cuém yucna 10 000, nepexod om 36 e 37 ayeliky

© Upakau Yumua, 2019

Ona Toro, ytobbl OTCYET OT 36 AYenKkn nepewen B 37 AYENMKY, COAEPNKALLYIO YMCIO
10 000, otcueT gonxeH npomnsontn 1000 pa3 ot 1 6ykebl A0 10 u, Takum obpasom, npou-
3oMpaeT nepexod K 37 ayenke. Cam cuet npoxoamt 1000 pas, yto ectb = 1000*10 = 10000
pas.
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nasa 2. MATEMATUYECKAA CTPYKTYPA AHBAHU

Yucnosble 3HaueHUA Ha3BaHUi 6yKs

Bce Ha3BaHMA OyKB COCTOAT U3 Pa3iNYHbIX OyKB AHBAHW, B CBA3W C YEM OHWM HOCAT B
cebe ocobble maTemaTU4eCKMe 3HAYeHUA, Noaydaemble MPU PasiUYHbIX apudmeTu-
YeCKUX AeNCTBUAX.

Yucno, nonyyaemoe cnoxeHuemM nopsadKoebiX HOMepos
6yKe HazeaHusa 6yKebl

Hanpumep: 1 6ykBa T, Ha3BaHue «Th» = nopaakoBbii Homep 6yKkBbl T + NOpAAKOBbIN
Homep 6ykBbl A =1+ 14 = 15.

© Upakau Yumua, 2019

9 6ykBa @, Ha3BaHMe «QTh» = nopaakoBbii HoOMmep BykBbl & + NOPAAKOBbIA HOMEpP
6ykBbl T + nopsagKosbii Homep 6ykebl R =9 + 1 + 14 = 24. N TaK aanee, COOTBETCTBEHHO.

© Upakau Yumua, 2019
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lnaBa 1. MATEMATUYECKAS CTPYKTYPA AHBAHU

Yucno, nonyyaemoe cn0xceHUeM 4Yucnoebix 3HayeHuli
coCMmaeHbIX 6yK6 Ha3eaHusA 6yK6bl

Hanpumep: 1 6ykBa T, Ha3BaHMe «Th» = ynucnosoe 3HavyeHue 6ykBbl C + yncnosoe
3HayeHue b6ykebl A =1 + 50 = 51.

© Upaknau Yumua, 2019

9 6ykBa &, Ha3BaHMe «QCh» = yncnosoe 3HayeHue bykBbl G + YMC/IOBOE 3HAYEHUE
6ykBbl T + uncnoBoe 3HavyeHne 6ykebl h =9 + 1 + 50 = 60. U TaKk aanee, COOTBETCTBEHHO.

© Upakau Yumua, 2019
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nasa 2. MATEMATUYECKAA CTPYKTYPA AHBAHU

Yucno, nonyyaemoe cnoxceHuem ecex Yugp cocmaeHbIx yucen
Ha3eaHus byKebl

Hanpumep:

1 6ykBa C, Ha3BaHWe «Th» = nopsaakoBbln Homep bykBbl T — 1 M NOpAAKOBbLIA HOMEP
6ykebl h — 14, BbixoanTt 3anucb umdp: 1,1, 4. UIxcymma=1+1+4=6.

9 6ykBa @, Ha3BaHMe «GTHh» = nopaaKoBbIi HoMmep H6ykBbl G — 9, NOPALKOBbI HOMEP
6ykebl C — 1, nopAgKoBbii Homep 6yksbl R — 14, BbixoguT 3anucb umdp: 9, 1, 1, 4. Nx
cymma=9+1+1+4=15.

27 6ykBa Y, Ha3BaHue «91h» = nopAaaKoBbIM HOMep ByKkBbl 9 — 27, NOPAAKOBbLIA HO-
mep 6ykBbl 1— 10, nopsgKosbi Homep bykebl h — 14, BbixoguT 3anucb undp: 2, 7, 1, 1,
4. Uxcymma=2+7+1+1+4=15.

NTaK, BbiiBNEHbI OCHOBHblEe MaTeMaTUYECKME 3HAYeHUA AveeK AHBAHWU. ITO Hayanb-
HbIW YPOBEHb AaHHbIX, HO €CTb U ApyrMe ypoBHM, onpeaensemble APYyrMMuM mMaTemaTu-
yeckumu gencremammn. OHm byayT 4EMOHCTPUPOBATLCA NOCNEA0BATE/NBHO.

OcHoBHble anemeHmbl aYeliku AHEAHN

nopsaKoBbI HOMEP AYenKn HasBaHue sSYelkin

4-éX MepHbIN

. cymma umdp HasBaHus GyKBbI
rpacdyecknii CUMBOJ

CyMMa NopsiAKOBbIX HOMEPOB
Ha3BaHWs GyKBbI

CyMMa YMCNOBbIX 3HAYEHNI
Ha3BaHus GyKBbl

4YMCNOBOE 3HAYEHNE AYENKUN

ymncnosas 3annucb Nei

ymncnosas 3annucb Ne2

UiM:08:8 ks i i
b:.bi.di.hE.0z2.Q:.U8MH
Lz Pi Yz Pz 2 N: Y Y
Gidv Ra SE BE Wi XE
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lnaBa 1. MATEMATUYECKAS CTPYKTYPA AHBAHU

OcHoBHble 3s1emeHmbl AHBAHU

© Upaknau Yumua, 2019

Kaxcdas ayelika codepycum 8 cebe yenviii Ha6op AaHHbIX. COCMOAM U3 OCHOBHbIX
6510K08 UHhopmayuu. A UMeHHO:

1. 4-x mepHbili 2eomempuyecKkuii cCumeos, 8 KOMOPOM 3aWUPpPoOB8AHA ACMPOHOMU-
Yyeckas uHgopmayus.

2. Mamemamu4ecKue 3Ha4eHus, xapaKkmepusyroujue ocobvie A6sneHUA KAK 8 ca-
moli MamemamuKe, mak u 8 AcmpoOuHamuke.

3. /JluHzeucmu4eckasa UHgoOpMayus, ABAAINUWAACA KAK o0cobbim dononHeHUem K
OaHHbIM N0 acmpoHomMmu4YecKoll UHopmayuu, mak u K ocHoeoobpasyroweii 6asuca
KAPTBE/IbCKOro (IPy3MHCKOIo) A3biKa.

4. /[pyaue ceolicmea.

Kaxcdas ayelika umeem ceoe yHUKAAbHOe MecmonosoxeHue 8 mampuuye AHBAHM,
Xapakmepu3syrouwjeecs npuHadseXHocmoio K 0Co6biM 3HAYeHUAM. A UMEHHO:

1. PaspadHocmes vucna (1 3Ha4yHble, 2 3HAYHble, 3 3HaYHble U M.0.), NPUHadnex -
HOCMb K CMpOKe Mmampuybl.

2. [lpuHadnercHocmob K cmonbyy mampuybl.

3. MonoxceHue Ha OCHOBHOII U KOCBeHHOU Ouaz20HaAU MaMpuUybsl.

4. Xapakmepucmuku npozpecculi: onpedenaumens npoz2peccuu, nopsadKoesili HO-
mep 4YseHa, KOHeYyHoe 3Ha4YeHue.

5. Koppenayuu — cuHxpoHu3ayuu c Opy2umu a4yelikamu.

6. Pa3HoypoeHesble nocnedosamenbHOCMU cCHéMa.

7. leomempuyeckue ¢pu2ypbl U Ux 3HaYeHUs.

8. [pyaue ceolicmea.

AavHaa mampuya AHBAHU f6aaemMcA MAabiM ¢pazmeHmom — 4Yacmoeko camoli
Mampuyel.
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lnasa 2. MATEMATUYECKAS CTPYKTYPA AHBAHU

Pazeumue 2-x mepHoli mampuybl AHEAHU
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lnaBa 1. MATEMATUYECKAS CTPYKTYPA AHBAHU

PasBépHyTasa maTtpuua AHEAHU

Marpuua AHb6aHun
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BykBbl AHBAHM pacnonoxeHbl ¢ 1 no 37 A4elKy, HO OHM HEe KOHEeYHbI, a ABNAKTCA Ma-
101 YacTbo Camol 6eCKOHEeYHOM MaTpULbl YNCEN.
B AaHHOM cxeme AEeMOHCTPUPYETCA YHMKANbHOCTb CAaMOro MPUHLMNG MNOCTPOEHMUA
MaTpuLbl. YncnoBblie 3Ha4YeHUA Kaxkaon ByKBbl, 3aNMCaHHble B OAMH PA4, YKa3blBalOT Ha
YMCNO, PACNONIOKEHHOE Ha OCHOBHOM AMAroHanM MaTpuLbl, CoAeprKallee COOTBETCTBY-

toLLLee KOAMYecTBo Hyneun!

PazeépHymasa mampuya AHEAHN
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nasa 2. MATEMATUYECKAA CTPYKTYPA AHBAHU

MpuHUMN nporpamMmmupoBaHnA U cUMMeTPUn B AHEAHU

Y 2-x mepHOWN MmaTpuubl AHBAHWU ecTb 2 KoopAMHaTbl: oCb X — 1-A CTPOKa, A4enkn ot 1
no 9; ocb Y ectb 1-1 cTtonbeu, ayerkn 1,19,28 n 1.4,

KoopduHameoi 2-x mepHoli mampuybl AHEAHU

CRYTRTIL sbdsbob
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LleHTpanbHaA s4Yelika NepBoro nopAaaka matpuubl ectb syenka Nel4d, 6ykea RTuh, eé
yncnosoe 3HadyeHue 50. OHa ABNAETCA LEeHTPANbHON, TaK KaK, eC/In NepeBecTn maTpuuy
B 3-X MEPHOE NPOCTPAHCTBO, B KOTOpom 27 aveeK (3*3*3=27, Ocb X, Ocb Y, Ocb Z), TO 3Ta
Ayerka Nel4 oKarkeTcs B CaMOM LeHTpe Kyba maTpuubl. [leTanbHo 3-x mepHasa matpuua
byneT paccmoTpeHa ganee.

Ha aTol cxeme NoKa3biBalOTCA CBA3M COCTaBHbIX OYKB Ha3BaHMA byKke: 5 6ykea Mk n 10
b6ykBa 1h. Obe 3Tn HyKBbI coeanHATCA B LeHTpanbHon 14 bykee RTd. Takasa ocobeH-
HOCTb 3TUX BYKB €CTb 0CObbIN NPUHUMN NPOrPAMMMUPOBAHMUA — CUCTEMbI MOUCKA B MaT-
puue, y KOTOpon 2 KoopamnHaTbl. Tak Kak uncnosoe 3HavyeHue 14 6yksbl AT ectb 50, TO
3TO YMCNIO TaK¥XKe A0/IKHO BbITb NpossaeHo 6ykBamu MR 1 1R, yunTbIBaA UX CBA3b C 3TOM
6ykBoW. MpounssegeHne Yncnosbix 3HavyeHnn 6yks Mh n 1R = 5*10 = 50, 4yTO ecTb Yncno-
BOe 3HayeHue camom 14 6yksbl RTh.
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lnaBa 1. MATEMATUYECKAS CTPYKTYPA AHBAHU

Cucmema npo2pammupoeaHus u cummempuu 8 AHBAHU. 1

© Upakau Yumua, 2019

Cucmema npospammupoeaHuUa u cummempuu e AHBAHU. 2

0N oA WD =
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nasa 2. MATEMATUYECKAA CTPYKTYPA AHBAHU

3-x mepHaa MATPULA AHBAHU

MpeacTtasnaeTt cobon Kyb, B KOTOPOM HaxoAmuTcA 27 COCTaBHbIX AYeeK/Kybos, nmeto-
LMe CBOK MocnefoBaTeNbHOCTb, 3a4aHHY0 B 3 KoopauHaTax. 3 B Kybe = 3*3*3 = 27.

MepBaa A4velrKka 1, OTCYET HaAuMHAEeTCA C 3TOM NO3MUMK, Aanee AOXOAWUT A0 27 W UMKA
NOBTOPAETCA 3aHOBO.

Ky6 mampuybl AH6aHU. 1

© Upakau Yumua, 2019

Ky6 mampuybi AH6aHU. 2

© Upakau Yumua, 2019
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lnaBa 1. MATEMATUYECKAS CTPYKTYPA AHBAHU

14 ayenka ectb AT, OHa UeHTpanbHasA Kak U B 3-x MeEPHO MaTpuLe, TaK U B 2-X mep-
HoM. OgHa U3 YHUKa/IbHbIX OCOBEHHOCTEN 3TOMN AYENKM eCTb €€ reOMeTPMUYECKOe Ha3Ha-
yeHue: Bce bykBbl rpynnbl TR coegumHaoTca B 3TOM Avelike. (FTeomeTpuyecknii GpyHKLUMNO-
Han 6yaeT pacCMOTPEH OTAENbHO).

NT1ak: Cam AHBAHU, €ro AYeMKN PacnonoXKeHbl B 3-Xx MePHOM MaTpuue, Korga CYéT ao-
Xo4nT Ao nocnegHen Aa4enkn KYBA AHBAHWU 27-1 adyerkn 91R, To cHET Bo3BpalLaeTca B 1
AYENKY, UMEeIOLLMI yKe NnopALKoBbi Homep 28, bykea h11R. Ha cxeme noKasaH npuHUmun
CYéTa, ABUMKEHME MO3ULUN U3 SYENKUN B AYENKY.

AeuxceHue yucen e mampuye AHBAHN. 1

X —,

Xx27-729

x37 999
-27=
14

-14=
27,
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AesuxceHue yucen 8 mampuye AHBAHN. 2
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nasa 2. MATEMATUYECKAA CTPYKTYPA AHBAHU

1 UMKN ABUKEHUA YMCcen HauMHaeTca ¢ 1 s4elkM 1 3akaHumMBaeTca B 27 ayelke.
2 UMKN ABUXKeHUA — ¢ 28 no 54.

3 umKkn aBuxKeHmna — ¢ 55 no 81.

4 unkn agmxKeHua — ¢ 82 no 108.

10 umKkn asukeHmna — c 271 no 297.

Cuém yuknoe mampuybi AHEAHN

Matrix CRYTH1 C st cell - 1

I | 1 matrix cube = 27
10 matrix cubes = 270
1 cycle of movement

of the number 1 =
10 cubes of the matrix

© Upakau Yumua, 2019

Aueliku mampuybl AHEAHU

The Matrix of CRYTHT
C:iM:iM:0:: e b i
21 7.9 Toi.35.R5.05.Q8 UM
Jiz Lz Pi Yi Pi i NE YEY
hi Gi v Ra 85 BE Wi XE
&
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lnaBa 1. MATEMATUYECKAS CTPYKTYPA AHBAHU

1 yukn Mampuybi AHEAHU

the Matrix - CRYTR

1 cycle of
the Matrix ANBANI
is equal to 37 turns

of numbers
movements
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ABuvxKeHne yncen 6eCKOHEYHO, HO Yy KarKAOro YMcna ecTb CBOe MeCTOMOJ/IOXKeHue B
MaTpuue AHBAHM! Ha cxeme nMoKasaH OTCYET YMCeN U UX MECTOMOJIOXKEHNE B MaTPULLE Ha
npumepe byks CTh 1 h1R. O6e 3Tn HyKBbl pacnonoXKeHbl B 0gHON AYenke. Koraa cHéT ym-
cen poxoamt oo 1000, To B 3TON NO3MLMMN HACUMUTbLIBAETCA YXKe 37 LMKNOB ABMKeHMA 1
Kyb6a maTpuubl AHBAHMU.
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nasa 2. MATEMATUYECKAA CTPYKTYPA AHBAHU

FreomeTtpua AHBAHU

Bce 6ykBbl AHEAHW MMEIOT CBOE YHUKA/IbHOE MECTOMO/I0XKeHMe B maTpuue ymcen. Ec-
/I PacCMOTPETb 3-X MEpPHYI MaTpULy, TO Kaxkgasa bykea byaeT cogeprkaTb B cebe U reo-
MeTpuyeckyto ourypy, opmmpytoLLyroca Ha OCHOBe Ha3BaHMA camoi bykBbl. HazBaHue
O6YKBbl COCTOUT M3 BYKB, KOTOPblE MMEIOT CBOE MEeCTONo1I0XKeHNe B MaTpuue. CooTBeTcT-
BEHHO, COegMHEHMA 3TUX ByKB 1 byayT AaBaTb 0COOYIO reomeTputo.

OfHOM U3 YHUKANbHbBIX OT/IMYUTENbHbBIX rPynn ByKB ABnAeTcA rpynna 6yks, Ha3BaHUA
KOTOpPbIX COCTOAT TONbKO U3 2 BYKB M1 3aKaH4YMBatoTCca Ha 6ykBy RTuh. 310 ByKBbI: 5 «MR»;
10 «1R»; 16 «QR». Bce 3Tn ByKBbl GOPMUPYIOT OCOOYHO reOMETPUYECKYHD CUMMETPUIO
BHYTPU MaTpuLbl.

OHM opmMMpPYIOT CAeaylolyo B3aMMOCBA3b, reomeTputo. NMOMMMO YHUKAJIbHOCTU
CMMMETPUM 3TOT NPMUHLMUMN NOXOXK, HAaNPUMeEpP, Ha CUCTEMY KOOPAMHAT, B KOTOPOM ecTb 3
NAOCKOCTM.

Freomempusa AH6aHU

1R 10-14

R 5-14

QR 16-14
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NIHUM 3TnMX BYKB coeaAUHAOTCA B LeHTpe maTpuubl — 6ykBe RTh. Ecam npoaonkutb
X ABUXKEHWE, TO OHM BbIMAYT Ha NPOTUBOMNONOKHbIE BYKBbI MaTpULbl — 3TO eCTb 3ep-
Ka/sibHble BYKBbl, YKa3aHHblE CUHUM LLBETOM.

Byksa Ch nmeet Takoi xe ¢pyHKLMOHAN. OHA TaK e COeANHAETCA B LLEHTPEe MATPULLbI,
6ykBe RTuU, a e€ 3epKanbHOe oTpaxeHue ecTb 27 6ykea, J1hR.

BbIXOANT, YTO 3Ta CMCTEMA KOOPAMHAT ABUMKETCA NO INHUKN BykBbl TR 1, Taknm obpa-
30M, OHa A0b6aBaseT B cUCTEMY YiKe 4-10 KOOPAMHATY BpemeHu. Ha cxeme «3-x mepHas
cucmema KoopouHam»y» 3T0 U AeMOHCTPUPYETCA.
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lnaBa 1. MATEMATUYECKAS CTPYKTYPA AHBAHU

3-x mepHasa cucmema KoopduHam

© Upakau Yumua, 2019

[pyrve npumepbl reOMeTPUYECKUX CBA3EN BYKB U UX 3ePKaJIbHbIX OTPAXKEHMIN Npeac-
TaBNEHbI HUXKeE.

Feomempuyeckue ceasu 6yke Th, 4Ch, ITh u ux 3epKasibHble ompaxceHus

© Upakau Yumua, 2019
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nasa 2. MATEMATUYECKAA CTPYKTYPA AHBAHU

Feomempuyueckue ceasu 6yke Th, 'ICh, ATJ~ U ux 3epKasabHble ompaxiceHus

© Upaknau Yumua, 2019

B Kybe maTpuubl AHEAHW, yUnTbIBaA €€ BHYTPEHHIOK CTPYKTYPY, B KOTOPOM YKa3biBaeT-
€A Ha ueHTp matpuuybl — 14 6ykBy RTUr, HaxoaATCA 6 BMIMCAHHbIX BHYTPEHHMX NUpaMmua,
BEPLUMHA KOTOPbIX U ecTb 14 6ykBa RT.

Ecnun paccmotpetb reomeTputo 6yke 1 «CTh», 2 «4TR», 3 «MTR», 5 «1R», 7 «bMhR», 8
«HF1», 9 «GCR», TO OHM POPMUPYIOT MUPAMUAY U Karkaaa u3 aTux byKB ABNAETCA 3/1€MEH-
TOM 3TOM NUpamnabl.

3nemeHmol nupamudbl 8 Mampuye AHEAHU

© Upaknau Yumua, 2019

e 16ykBa «Ch» — pebpo nupamuapl.
e 2 6yKBa «4CRh» — 60KOBOM TPEYrosbHUK anoresa rpaHn NMpamuabil.
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lnaBa 1. MATEMATUYECKAS CTPYKTYPA AHBAHU

e 3 6ykBa «"LCR» — 60KOBasa rpaHb NUpamuAbl.

e 5 6yKBa «"Th» — BbICOTAa NUpPaMuUAblI.

e 7 6ykBa «b"R» — pé6epHblii TPeyroNbHUK NMPaMuUAabl.

e 8 6yKBa «"» — paauyc BMUCAHHOTO KPyra OCHOBaHUA NUPaMUAbl.

e 9 6yksa «GCh» — guaroHanbHoe ceyeHne/TpeyroNbHUK NMpamuabl.

Bce samu nokazamesnu A8AA10MCA OCHOBHbIMU 8 2e0Mempuu MUPAmMuUobl.

Y camoir 1 6ykBbl «CTR» cymma umndp Ha3BaHMA BYKBbl = 6, YTO €CTb YMCI0 KONNYECTBA
BMUCAHHbIX NMPamMu, B maTpmue AHEAHWU. To ecTb, 6 rNaBHbIX rPAaHEN MaTpULLbl.

FpaHu 6 nupamud

© Upakau Yumua, 2019

Mupamuda u 2ceomempuyeckue Ha3Ha4YeHus 6yke AHEAHN

© Upakau Yumua, 2019
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nasa 2. MATEMATUYECKAA CTPYKTYPA AHBAHU

YHUKaNbHOCTb YUC/I0BbIX 3HAUYEHUM 6yKB B maTpuue AHb6aHu

Cynepnosuummn adeek matpuubl AHBEAHU XapaKTepMU3YKTCA COAEPXHKAWMMUCA B HUX
YMC/TIOBbIMU 3HAYEHUAMM, KOTOPblE GOPMUPYIOT KOPPENALMIO N CUHXPOHU3ALMIO BHYTPU
MaTpuULbl.

1-a Aauerika Ch coaepKuT cnegyoLlme YNCA0Bble 3HaYeHUA:

{6; 15; 51}
51 Nx cymma =6 + 15 + 51 = 72.
3epKanbHOe oTparkeHue yncna 72 ectb 27.

15

© Upakau Yumua, 2019

YunTbiBaA CTPYKTYpy MaTpuubl AHBAHM, Yy KOTOPOM MepBaA U NOC/AeAHAA COCTaBHaA
auerkn: 1 TR u 27 91R, 3Tn A4elKkM AOMKHbI BbITb CBA3aHbl 0cObbiM 0bpa3zom Apyr c
Apyrom.

1 6ykBa Ch cogep*UT uncno 72 n, Takum obpasom, oHa UMeEeT 3Ty YHMUKANbHYIO CBA3b
— Koppenaumio ¢ nocneaHen 27 a4emkom maTpuubl, ABAAACL 3€PKa/ibHbIM OTPAXKEeHUEM
3TOM 27 AYenku.

3epkanbHoe ompaxceHue 27 a4eliKu

© Upakau Yumua, 2019

9 ayenKka QTR coaepKnT cneayrolmMe YNCNOBbIE 3HAYEHMA:

15
24 {15; 24; 60}
Nx cymma =15 + 24 + 60 = 99.

60

© Upaknau Yumua, 2019
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Y maTtpuubl AHEAHM eCTb CBOA CTPYKTypa paspsagHocTen ymcen. MocnegHee Yncio oa-
HO3HAYHbIX Ymcen ectb 9, 6yksa GTh.

MocnepHee 4nMcno ABy3HauHbIX Ymcen ectb 99. 3T oba yncna HaxogATCcA B OAHOM
cTonbue, nog HaseaHnem «GCR», n nx B3anmocsasb mexay cobom ecTb YHMKaNbHaA Ma-
TeMaTUYeCKan XapaKTepUCTUKA CTPYKTYPbl MaTpULbl (pa3pagHoOCTH ymcen).

PaspadHocme Yucen

12 [3(4 |56 |7 8|9
Yy 11 12 13 14 15 16 17 18
19 aull 21 22 23 24 25 26 27
28 29 [Eli 31 32 33 34 35 36

37 o0 o
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Takum obpasom, 9 ayerika GCH KoppennpyeT ¢ 99 ayenkon. B camom AHBAHU HeT 99
H6yKBbl, HO NOrMYECKaa CyTb 3TOW CBA3M BbIBOAWUT Ha NPOAOKeHWe 3Ton uenn — 99
AYeNKa TaKMM e 06pa3om A0NXKHA KoppennpoBaTb ¢ 999 ayenKkoi. PaccmoTpes camy 3-
X MepHy0 maTpuuy AHBAHU, yncno 99 Haxoautca B 18 avenke YTR, yto ecTb 1 nepexop,
BHU3 ¢ 9 ayenkmn GTRH. ITOT Nepexos M ecTb yKa3aHMe Ha pPas3pAgHOCTb YNCEN C OOHO3-
HaYHbIX 40 ABYy3HauHbIX. Cnegyowmii nepexo 13 18 aueiikn YCTh B 27 averky 91hR ecTtb
nepexop, B TPEX3HA4YHbIe Yncna — ymcno 999.
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nasa 2. MATEMATUYECKAA CTPYKTYPA AHBAHU

Mepexod pa3padHocmeli yucen

© Upaknau Yumua, 2019

10 auerika TR coaepuT cnegyoLime YNCN0Bble 3HAaUYEHUA.

{6; 24; 60}
Nx cymma = 6 + 24 + 60 = 90.

© Upaknau Yumua, 2019

B nto6oi matpumue ecTb rnaBHasa AnaroHanb A4YeeK, B KOTOPbIX PAaCNO/OXKEHbI rNaBHble
yncna. FnaBHaa gmMaroHanb MaTpuubl AHBAHUM (YKa3aHa 3eN1E€HbIM LLBETOM) COAEPKUT Ce-
ayowme yucna: 10, 20, 30, 40, 50, 60, 70, 80, 90 B ABY3HAYHOM YMC/IOBOW Fpynne Yncen.

Bce 3T uncna yHMKanbHbl cogepkaHmem umdpbl 0. Takum obpasom, Hanmume Ymcna
90 B 10 svenke TR ecTb Koppenaunsa — CBA3b C KOHEYHbIM ABY3HAYHbIM Yymuciom 90, co-
Aeprawmum undpy 0 1 yKasbiBalOWMM NPU 3TOM Ha r1aBHble AYENKM MaTpuULbl, €€ aua-
roHanb.

3Ta 4acTb MaTpULbl €CTb MaNan YacTb OCHOBHOW MATpuULbl.
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InaeHas duazoHane mampuybl AHEAHU

23| 4|5 |6 |78 |9
11 12 13 14 15 16 17 18
21 (22 |23 (24 | 25| 26 | 27

31 32 33 34 35 36
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nasa 2. MATEMATUYECKAA CTPYKTYPA AHBAHU

MaTtemaTtuueckue nporpeccum

B maTpuue AHBAHW MPUCYTCTBYIOT MaTeMaTU4YeCKMe Nporpeccuun, npeacraBaftoLlLmne
cobom 3anucb Ymcen, 3afaHHbIX B onpegenéHHom nopagke. OHM AEeMOHCTPUPYIOT OCO-
6bI NPUHUMN CYETA, C YKA3aHMEM KOMYECTBEHHOW MHGOPMaLMK B AYEMKAX MaTpULbl
AHBAHMN.

O4HOM 13 yHUKaNbHbIX sueek AHBAHU ecTb 13 ayenka dChR.

B €€ OCHOBHbIX YACNOBbIX 3HAYEHUAX NPUCYTCTBYIOT ABHbIE MOKA3aTeI NPOrpeccum.

10

523? MopaakoBbi Homep — 13.

CymMa YncnoBbix 3HaYEHWI Ha3BaHUA bykBbl — 91.

© Upakau Yumua, 2019

OTtcyeT AHBAHW HaunHaeTca ¢ 1 auenkn TR 1 ganee cneagyeT nocnenoBaTeibHO MO 3a-
AaHHbIM cnegyowmm ayekam: 1, 2, 3,4,5,6,7,8,9, 10,11, 12, 13.

PaccmoTpeB onpegenutenb NPOrpeccumn = Cymme 4Yucaa vaeHa nporpeccmm m 4mcna,
Cnefyrowero 3a HUM 4YieHa nporpeccuu, 3HadeHue 13 uneHa 3ToM nporpeccumn bypet
paBHATbCA 91, YTO ecTb YncnoBoe 3HaYeHne camom aTom 13 6ykebl dCTH.

13 uneH npozpeccuu, 6ykea dCh

© Upakau Yumua, 2019
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lnaBa 1. MATEMATUYECKAS CTPYKTYPA AHBAHU

9 ayeika GCH

Copepxut B cebe nocnegosatenbHo 4 pasa 6yksy Ch,
KOTOpan yKasaHa B CaMOM Ha3BaHuM 3Ton bykebl — GTH.
Tema «pynnel HazeaHuli byke» byaeT pacCMOTpPeHa oTAe/ibHO!
CymMMa YNCNOBbIX 3HAaYEHWUIM Ha3BaHUA bykBbl — 60.

© Manu ‘!mua, 2019
B AHBAHM CyLLeCTBYIOT OTAENbHble rpynnbl OyKB, B OAHON M3 KOTOPbIX €CTb rpynna

6yKB, coaeprkawmx B cebe 6ykBy Ch. B atol rpynne 4 no3uumna 6yksbl Ch Haxoautca B 9
Avyerke GCHR.

Fpynna 6yke CTh c onpedenumenem npozpeccuu — 15

© Upakau Yumua, 2019

Tak Kak 1 ayenka CTh cooepKUT YNCI0 CYMMbl NOPALKOBbIX HOMEPOB Ha3BaHMA OYKBbI
— 15, TO 3TO YMCNO NOCTOAHHO ByAeT yBeANYMBATLCA HA COOTBETCTBYIOLLEE KONMYECTBO
pa3 B 3aZaHHOM MOCNe[0BaTENbHOCTM OYKB 3TOM Fpynnbl, YTO €CTb MNPOrpeccma ayeek
rpynnbl TR. Yucno 15 B gaHHOM c/yyae ecTb onpeaenntenb nporpeccun. Takmm obpa-
30M, ciegyeT cneayowan 3anncb Y1eHOB NPOrPeccun:

14ynen =15; 24yneH = 30; 3uneH =45; 4 yneH = 60 n TaK ganee.

9 ayenka GCTH, Kak BUAHO Ha cxeme, coaep*Kut B cebe 4 pasa 6ykBy Ch u ero cymma
YMCNOBbIX 3HAaYEHUI Ha3BaHUA ByKBbl = 60, YTO eCTb YKa3zaHMe Ha MaTemMaTU4ecKoe 3Ha-
yeHue 4 yneHa nporpeccum 6yks rpynnbl TH.
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nasa 2. MATEMATUYECKAA CTPYKTYPA AHBAHU

BbiBOA, NO MMABE « MATEMATUYECKAA CTPYKTYPA AHBAHU»

YuntbiBaa $GaKT 3aNnCK YNCEN B KAPTBE/IbCKOM (FPY3MHCKOM) A3biKe C MOMOLLbIO BYKB
AHBAHW, BblNa BbiABAEHA 0cobas CTPYKTYpPUpPOBaHHAA MaTpuua yncen/aveek, y KOTOpbIX
[EMOHCTPMPYIOTCA 0CObble MaTemaTnyeckme GyHKLUMN, O4HOBPEMEHHO B3aUMOLENCTBY-
lOLLME, KOpPENUpPYOWME U AONONHAWME APYr Apyra MeTogom GyHAAMEHTA/IbHbIX 3a-
KOHOB MaTeMaTuKu. MNpurBeaeHHble NPUMEPbI ECTb TO/IbKO CamMas NOBEPXHOCTHAA KapTu-
Ha 3TOro eZINHOro CUCTEMATMU3UPOBAHHOIO MexaHu3ma KAPTBE/IbCKOrO (MPY3MHCKOro) an-
daBuTa AHBAHU. B Nnpumepax A4eMOHCTPUPYIOTCA YAUBUTENbHBIM 06pa3om macluTabHble
YKa3aHuA Ha rybuHy maTemaTMyeckol CUMMMETPUM M 3aKOHOB MUpPa MaTeMaTUKU. ITU
YKa3aHMA A0Ka3biBaloT $GaKT OA4HOW M3 OCHOBHbIX Lieneir AHBAHW, KaK PYHKUUM CYETa
0CObbIX NapaMeTPOB, MMEIOLLLMX Pa3HOYPOBHEBbIE NoKa3aTenun. CYET N BbIYUC/IEHUNS STOM
CUCTEMOM NPOM3BOAUTCA Hag ACTPOAMHAMUYECKMMM MOKasaTeNsamu 3eMan U Apyrux
ob6bekToB ConHeyHon cuctembl. MHbIMM cnoBamm 3Ta PyHKUMA ecTb KAJIEHAAPb
ConHeyHol cucmembl.

46 Npaknun Yutmna. KAPTBE/ILCKUM (FPY3UHCKMIA) andaBuT «AHBAHWU» — ACTPOHOMMYECKUI KaneHaapb



MnaBa 2. ACTPOHOMWYECKMIM KANEHOAPD

Fnasa 2. ACTPOHOMUWYECKUIA KANEHOAPD

KaneHgapb AHBAHW eCTb MHCTPYMEHT BPEMAUCUMCIEHUA, paboTatoWwmMin Ha OCHOBE acT-
POANHAMUKM 06bEKTOB CONTHEYHOM CUCTEMDI.

NHPopmauma KaxKaon s4emkm matpuubl AHBAHM CUHXPOHU3MPYETCA MexKay cobor m
NMoKa3blBaeT TakKMm 06pa3om eguHyt0 KapTUHY aCTPOHOMMUYECKUX ABNEHUI. TaK KaK 3Tu
AB/IEHNA UMEIOT CBOM 0CObble NPUHLMMNBI LUKANYHOCTU U YNOPAA0YEHHOCTU, OHWU B3au-
MOCBSI3aHbl APYr C APYFOM MO BPEMEHHOM LIKane 1 AeMOHCTPUPYIOT BECb MacwTab acT-
POHOMWYECKUX AB/IEHNI BO BpemeHMu!

Camas rnaBHanA suyenka/byksa matpuubl AHBAHM ecTb 1 6ykBa TR. C 3TOM NO3MUMN Ha-
YMHAKOTCA OTCYETbI BCEX YPOBHEN BPEMANCUMUCIEHNA, OCHOBAHHbIE HA aCTPOHOMMUYECKMUX
ABneHnax. Ocobbim ykasaHuem 4-x MepHOro reoMeTpMYecKoro CMMBOJ1a 3TOM ByKBbI AB-
naetca JlyHa. B apesHem KapTBenbCKOM mupe JlyHa 6bi1a BepxoBHbIM 60XKecTBOM. JINH-
rBUCTMYECKAA CyTb Ha3BaHWA 3TON OYKBbl eCTb Ha3BaHMe ApeBHero BepxoBHoro 6o-
ecTBa BaBmioHa «AH», a B caMOM KapTBE/NbCKOM (Fpy3MHCKOM) fA3blke «AH» 03HauyaeT
«nnm»!

To ecms, ¢ nomouwbro amoli byKebl MOXCHO 8ecmu c4ém moao aubo UHO20 ABAEHUS, U
80 8cex pacuémax ama bykea byoem ¢pyHOameHmMasbHoU, OCHOBHOU, MAK KAK UMEHHO
OHa 3000€ém HA4asa0 0oMc4éma 8cex AacMpPOHOMUYECKUX AneHul !

1 6ykea Ch

© Upakau Yumua, 2019
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MnaBa 3. ACTPOHOMWYECKMM KANEHIAPD

OcHOBHble eAnHULbI, MOKA3aTeIM MepPbl BPEMAUCUUCIEHNA — ACTPOHOMUYECKUX AB-
NNEHUN, CYET KOTOpPbIX BeaETcA B AHOAHM:

1. CYyéT ceKyHO U MUHYT.
CyéT yacoB — mepuaMaHoB/AONTOT NAaHETLI 3eMAs.
CyéT gHen — 0H60poTOB 3EeM/IN BOKPYF CBOEN OCMU.
Cuét mecaues — 060poToB JlyHbl BOKPYT 3emaun ¢ pazamu.
CYéT rognyHbIX CE30HOB NJIaHETbl 3emnA.
CuéTt ¢pa3 ConHua Ha Hebe.
CYET 3aKNUNTUYECKMX CO3BE3ANINA.
CYéT 4-X roaAnNYHbIX LMKNOB U PACYET BUCOKOCHDIX NeT.
CYéT 128-1 rognyHbIX LUKNOB.

10 CYE€T UMKNOB CONTHEYHbIX 3aTMeHMN — uuKkn Capoca.

11. CYéT uMKNa NOBTOPEHUA COTHEYHOrO 3aTMEHMA Ha PUKCMPOBAHHOM MepuamaHe
3emnu.

12. CYéT rpaaycoB BpaLLEHWNA 3€EMHOM SKAUNTUKM U LIMKIA 3€MHbIX Y3/10B PaBHOAEHC-
TBUN.

13. Cyét opbuTbl FONUTEPA — ONUTEPUAHCKMX NeT.

14. Cyét umknos coegmnHeHua KOnutepa c CatypHoMm.

15. CyéT BpaweHna obbekToB COTHEYHOM CUCTEMbBI U UX MO3ULMA NO KOOPAMHATHOMN
ceTKe.

16. bunonAapHoOCTb CYéTa.

17. l'eoueHTpU3M U [€IMOLEHTPU3M.

18. CyeT UMKNO0B Y310B PAaBHOLEHCTBUN.

18. [pyrue umKnbl.

©®NDU A WN

CuéTt ceKyHA, n MUHYT, 1 yac

Nobasa egmHULA M3MepPeHUA BPEMAUCYUCNEHMA PA3BMBAETCA NOC/NELOBATENbHO M
ABUXKeTCA B CNUPaNeBUAHOM ABUMXKEHUN. 1 LUK TaKoro ABuxKeHua coctasnset 360 rpa-
Aycos — 1 Kpyr BpaLeHus.

10 6ykBa 1R coaepkuT B cebe cymmy YMCNOBbIX 3HAYEHUN
Ha3BaHUA 6ykBbl — 60. [pK 3TOM, KOrga NO3nLKUA CHETA AOXOANT
00 3ton 10 ayerkun, Bceraa, Kak A40NONHUTENbHAA
MaTemaTmyeckana QyHKLMA 3TOM AYENKN, NpucyTcTByeT ymcno 60.

© Upakau Yumua, 2019

To ecTb:

e 1 cyéT go 10 ayenkun cogepKut ymcno 60.

e 2 cyéTt npu nepexoae B 11 ayerky BCThH yncno 60 nosTopsAeTca 2 pasza =2 x 1h =2 x 60
=120.

® 3 cyéT npu nepexose B 12 ayeiky BTL uncno 60 nosTopAaeTtca 3 paza=3 x Th =3 x 60
=180.

e 4 cyét npu nepexoae B 13 auenky ¢Ch uncno 60 nostopsetcA 4 pa3a=4x1h =4 x 60
= 240.
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e 5 cuyét npu nepexoge B 14 ayeiky AT uncno 60 nostopsetca 5paz=5xTh=5x60 =
300.

* 6 cyéT Npu nepexoge B 15 aueriky I uncno 60 nosTopseTca 6 paz3 =6 x Th =6 x 60 =
360.

NTak, npon3owno gBnxKeHne cyeTa no Kpyry — cnupanu.

12
D 30 15 ayerka D" nmeeTt oCHOBHOE

75
ynucnosoe 3HayeHmne — 60.

© Upakau Yumua, 2019

JInHremcTMyeckoe 3HauyeHme 3Ton ByKBbl C APEBHEKAPTBE/IbCKOTO A3blKa O3HA4YaeT —
1, oanH. B gaHHOM cny4yae, 3Ta ByKBa YKa3blBaeT Ha Ha4ya/0 OTCYETAa — CYET 1 oCHOBHOM
eaHNLbI BpemancumncaeHmns — 1 mmHyTbl/60 cekyHa. B Kaxkaoi muHyTe cogeputca 60
CEeKYHA, KOTopble BK/KOYEHbl B CYET, TaK KakK cama 15 ayeirka DM mmeeT OCHOBHOE
yncnosoe 3HavyeHue — 60.

To ecTb, uncno 60 nosTopAeT cHET 60 pas.

Mo ¢popmyne: Th (10 x 60) + &TH (10 x 60) + 'BTL (10 x 60) + dThH (10 x 60) + ACLH (10 x
60) + D" (10 x 60) = 3600 cekyHO = 60 muHym = 1 yac.

Cuém ceKyHO u MUHYM

0\ 30mob Bsdtogob
1 B3%B0b M0OEb3zxdL:
1,2,3,4,5,6,7,8,9

24
<« ()6 » >
60

10
0030MOb 3s&H™moEob

1 b32&0b MHoEb3xdL

0, 10, 100, 1.000, 10.000,
100.000, 100.000.000 ...;

+ B5@®0Eob 3003336
00s3MBsemb: 10, 20, 30, 40
50, 60, 70, 80, 90 ...

24

>|.|..:1"IX24

>D =11+18+1%
+13 +1R +12 =60
60 >

> ) 60 330
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Kak BMAHO Ha cxeme 1 nNo ¢opmysie, CEKYHAbI ABUXKYTCA NO KPYry TaKUM e obpa3om,
KaK 1 MUHyTbI. 10 auenka 1k coaepumt 10 munHyT, 11 ayeika TR — 20 mumHyT, 12 A4eiKa
"CL — 30 muHyT, 13 ayenka dCh — 40, 14 ayenka RT — 50, 15 syerka D1 — 60. Koraa
CYeT 3TOrO LMKAa 3aKaHumBaetca B 15 ayeike DM, To 10 ayeinka TR HacuuTbiBaeT yke 1
yac.
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554 B camoit 10 ayeinke Th cymma nopsaKoBbIX HOMEPOB

Ha3BaHMA OYKBbl — 24, YTO eCTb €€ CUHXPOHMU3aLKA
C 24 ayenkon +CTRH. Cymma YMCNOBbIX 3HAYEHMM Ha3BaHMWA
6yKkBbl — 60, YTO €CTb YKa3daHMe Ha KOIMYECTBO MUHYT.

60

© Upakau Yumua, 2019

CuéT yacos — mepuamnaHoB naaHeTbl 3emns, 1 AeHb/cyTKK

C ApeBHUX NOP NPOAO/IKUTENBHOCTb CYTOK NMPUHATO CYMTATb PaBHOM 24 Yyacam, KOTO-
pble nogeneHbl TaKUM e 0bpasom, Kak mepuaunaHbl 3emnn. CoBpeMeHHas HayKa He
3HAeT TOYHbIX MPUYUH MPOUCXOKLEHUA 3TOrO YMcaa. Ho npuumMHa Takoro pasgeneHus,
Kak 6bln10 NOKasaHo, AeTa/bHbiM 06pa3om onucaHa B AHBAHW. Imo yKa3bieaem Ha 0ba-
daHue ocHosamenamu AHBAHU ¢hyHOameHmManbHeix 3HaHUU MamemamuKu u ACmpoHo-
mMuu.

Kak BMaHoO no cuHxpoHusauum 10 ayerikn TR ¢ 24 ayeikon +CH, Bce cocTaBaatolmne
MaTeEMATUYECKMX PaCYETOB B CBOKO OYepedb NPOAO/IKAKT Pa3BMBATbCA B AaHHbIX,
yKa3aHHbIX B 24 auyeinke +ChR.

12 1 peHb/cyTKM aenntca Ha 24 yaca, YTo ecTb YKa3aHue
nopAAKOBOro HOMepa 3Tol ByKBbl. TaK KakK
10 6ykBa 1k HacuuTbiBaeT 1 yac, To 24 6ykea +Ch
HacuuTbiBaeT 24 vyaca.

651

© Upakau Yumua, 2019

24 yaca — mepuduaHos naaHemsol 3emnsA

9333GHMM0

L3BEGI, «
30200090

0900380f0b Wytdo
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TaK KaK eaAuHULA BPEMANCYUCAEHNA OBUMKETCA MO CUpaneBMaHoOMy npuHumny, 1o 1
[HEBHOM LIMKAN TaKKe A0NXKEH coaepaTb B cebe 3To yKasaHue.
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24 auvenka +CR npuHagnexut K rpynne 6yks Ch. Cymma nopaaKoBbiX HOMEpPOB
Ha3BaHuA 6ykebl Ch — 15.

Utak, 24 x 15 = 360 rpagycoB — 1 uukn. To ectb 1 yac pasgenéH Ha 15 vac-
Tei/rpaaycos.

Xomsa 1 yac Hacyumeisaem 60 epadycos (MuHym), makoe yKaszaHue Ha 15 epadycos
(Hy#HO coobwume 3apaHee) moxcem 6bimb HeKoli 0cCObeHHOCMbIO 3MOo20 YKA3aHUA, KO-
mopebil 6ydem yuméH 8 cpasHeHuAx ¢ bosnee macuwmabHb6IMU ACMPOHOMUYECKUMU UYUK-
aamu.

OTOT e npuHumn pasgeneHuna 1 vyaca
IV a2 15 yacTeit/rpaaycoB yKasaH 1 B 15 aveiike/6ykse D.
lMopsadKoesili Homep — 15, ymo ecmeo yka3aHue
Ha Konu4yecmeo yacmeli/epadycos) — 1 yac.
Yucnoeoe 3HayeHue — 60, Ymo ecmb yKa3aHue Ha
© Upaknu Yumua, 2019 Konu4yecmeo muHym 8 1 yace.
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4-x mepHvlii epagpuyeckuli cumeon bykeol +Ch
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4-x mepHbI rpaduryeckunin cumson 24 ayenkm +Ch — 310 cMMBOA 3eMIN, C YKa3aHUEM
Ha pa3feneHune eé NoBepxHOCTM Ha 24 yaca/mepuanaHa. BepTukanbHaa NMHUA CUMBONA
— 3TO rnaBHbIM mepugmaH n Ocb 3emnun, BEPXHUN Kpan KoTopon ecTb CeBepHbIN NOJIHOC,
a HWXKHUM — HOXKHbIM nontoc. FOpn3oHTaNbHAA IMHUA — 3TO 3KBATOP NAHETbl. TaknMm
obpa3om, ykasbiBaeTca 0 24 yacax, N0 NPOLIECTBUN KOTOPbIX 3emnsa cosepluaeT 1 obopoTt
BOKpYr cBoeit Ocu, uTto ecTb 1 AeHb/cyTKu.

OTcuét ¢ 1 ayenkn TR go 24 ayenkn +CR — ectb 1 aeHb/cyTku. Cnegyowmii AeHb
Ha4YMHaeT OTCYET cHoBa B 1 Aayenke Th 1 3akaHuMBaeTca B 24.
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CuéT gHel — 060pOTOB 3emnn BOKpPYr CBOEN OCU

Cnepytowee pasBuTUE MO KATEropuam Mepbl BPEeMAUCYUCIEHUA — 3TO CYET
AHel/cyToK. X cYET Tak e umkaundeH. OH paseH 30 AHAM, 4TO cocTaBnaeT 1 mecsu,.

Kak n 6bin10 yka3zaHoO paHee, B AHBAHW NPUCYTCTBYIOT PAa3HOYPOBHEBbIE TUMbl CUHXPO-
HM3auMN AaveeKk apyr ¢ gpyrom. OgMH TUN TaKOM CUHXPOHM3ALUN AEMOHCTPUPYET BCHO
KapTuHy 1 ynKna Toro AN MHOro aCTPOHOMMYECKOTO ABNEHUA.

CuHXpoHU3ayuAa A4eeK rno cymme rnopsAaoKo8bIX HOMePo8 Ha38aHUA BYKabl.

® CymMMma NopsaaKoBbiX HOMepoB Ha3BaHMA 1 ayenkn Ch — 15, cOOTBETCTBEHHO OHa
CUHXPOHM3UMpyeTca ¢ 15 ayenkon DO.

e 15 ayenka DM - 30, —c 30 auenkomn d1'b.

OcHOBHbIM pasgeneHnem mecaua — 30 gHen asnatoTca 2 pasbl.

1 ¢asa — 310 HoBaA JlyHa, pacTtywan J/lyHa. OHa noasndAeTca Ha 3anage U C KaXkabim
HOBbIM AHEM caBuraeTca Ha BocTok. JlyHa ocBelweHa ¢ NpaBoi CTOpPOHbI. ITa $asa 3a-
KaH4mBaeTcA B [lonHONyHMe, Koraa J/lyHa NONIHOCTbIO OCBeLleHa.

2 ¢dasa — 370 cTapan JlyHa, ybbiBatowas JlyHa. OHa ocBelLeHa C 1eBOM CTOPOHbI. ITa
¢da3a 3akaHuMBaeTca B NoTyxwen JlyHe, Koraa oHa He ocseweHa ConHuem. Takmum obpa-
30M, CUHXPOHMU3auUKnKM 3Tnx aByx 6yke: TR ¢ DM n DM ¢ 41 yKa3biBaOT Ha pa3aeneHune
MecALa Ha 2 OCHOBHble $a3bl.

Jee ocHoeHbie ¢pa3zvbi JlyHbi

9360 dON35H)
waning moon

3baeM0O N33
waxing moon
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B AHBAHM NpUCYyTCTBYET BUNONAPHBIN NPUHLMN cYéTa (ByaeT pacCMOTPEHO OTAENbHO)
— BeAeHMe CYETA C 2-X PA3/INYHBIX TOYEK MNOJIOKEHMUA.
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MpuHUKMN cyéta gHel, yYUTbIBaA OTCYET NepBoro AHA ¢ HoBonyHua

1 peHb mecAuya ectb HoBasa JlyHa. KaK 6b110 cKa3aHo, OHAa noAsaseTcs Ha 3anage, U ¢
KaXXAblM HOBbIM AHEM €€ nosBaeHWe Ha Hebe caBuraeTca Ha BOCTOK 40 TOro MOMeEHTa,
NMOKa OHa He AoCcTUrHeT MNoNHONYHUA, YTO eCTb KOHel, 3Tol ¢asbl.

4-x mepHOe reomeTpuyeckoe HavyeptaHne/cmmeon 15 sayenkm DM — ectb HoBas JlyHa.

OTCYéT nepBoro gHA mecaua B AHEAHW HauMHAETCA C 3TOM AYelKK. KoHel, 3Tor ¢asbl
3aKaHuymBaeTca B 1 ayeinke TR, ganee npoaonrkaetca B 16 ayerke n cYET cneayet no
nopaaky ao 30 ayenku d1b. CueT 4EMOHCTPUPYETCA B C/IeAYHOLLEN CXEME.

Cuém OHeli mecaya c Hosonyrusa

© Upaknau Yumua, 2019

1 ayeiika TR, eé 4-x mepHoe reomeTpuyecKkoe HayepTaHue/cMMBON — ecTb BTOpasn
ocHOoBHaa ¢a3a JlyHbl, Koraa oHa ABuxeTca ¢ [MONHONYHMA M 3aKaHYMBAETCA MOTYXLIEN
NyHoM.
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4-x mepHoe 2eomempuyecKoe HayepmaHue/cumeon 1 ayeliku Ch

© Upakau Yumua, 2019

FOpU30HTaNbHAA IMHUA CUMBOJIA — 3TO HaMBbICLLIEe NOJIoXKeHWe JIyHbl HA Hebe, mo-
MeHT, Korga JlyHa Haxogutca B ¢ase MNonHonyHusa. Popma cumsona — 310 ybbiBarOLWAA
JlyHa.

Tak Kak cam CMMBOA 4-X MepHbI, OH AEMOHCTPUpYeT ABuKeHue JlyHbl no eé 2-i oc-
HOBHOM ¢da3e.

MpomexyTouHble ¢pa3bl JlyHbl — 370 1 MNonymecauy n 2 NMonymecay,

Mo cuéty 1 Monymecay, — 370 8 ayeika H1, 2 NMonymecay, — 31o 22 a4enka dm.

Cyét ¢das JlyHbl, HAUYMHAA OTCYET Cc HoBONYHMA:
1 yetBepTb — 15 6ykBa DM 1 8 6yksa H1.

2 yetBepTb — 8 6ykBa 1 1 1 6ykea Ch.

3 yetBepTb — 1 6ykBa Ch 1 22 6ykea 4.

4 yeTBepTb — 22 6ykBa 4 1 29 6ykea GTh.
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Cuém c¢pa3 J/lyHoel, Ha4uHasa ¢ HoeonyHus. 1

] d][n][a] (][ [b] [
RN
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4-x MepHble TeOMETPUYECKME HauepTaHMA/CUMBO/IbI 3TUX BYKB onucbiBatoT dasbl Jy-

Hbl.

Cyém d¢pa3 JlyHoel, HayuHasa ¢ HogonyHus. 2

© Upakau Yumua, 2019
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UN3HayanbHbie 4-x mepHble 2eomempuyecKue
HavyepmaHusa/cumeosnsi byKe

15
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HyxcHo yKa3zame u mo, Ymo ¢ OpesHUX BpeEMEH HaYepMaHUA HEKOMOopbIx byKe moanu
MeHAMbCA u3-3a yoobcmea 3anucu. TaK Kak npusedeHHble sbilie byKebl HAX00IMCA 8
00HOU cmMbicnosol Kamezopuu, OHU 8ce nepedarom 00HY KapmuHy — c4yém ¢a3 JlyHel
Ha4uHas ¢ HosonyHusa. Takum o6pa3oM, KAk U 3amMeveHO Opy2umu creyuaaucmamu
AHBAHM, HayepmaHuA 8 u 22 b6ykebl 8UOOU3MEHEHbI, A UX MepB8oHa4Yas1bHoe 4-x mepHoe
Ha4YepmaHue Mo2s0 8bl2s1IA0emb UMEHHO MAKUM 06pa3oMm.

MpuHuKMn cuéta gHel, yuuTbiBaA OTCUET NepBoro AHA ¢ NonHonyHua

1 peHb oTc4yéta mecaua ¢ MonHonyHMA oTamn4vaeTca oT HoBONyHMA Tem, YTO NosoXKe-
Hue JIyHbl HAXOAUTCA TOYHO Ha IMHUKU coeanHeHnAa ConHua n 3emnn. B asToT momeHT Jly-
Ha Haxo4MTCA Ha NPOTMBOMOJ/IOXKHOM CTOPOHE OT 3eM/IM U HA CaMOM BbICOKOM MecTe
ABUXKEHMA No cBoer opbute. Takoe nonoxkeHwe HasbiBaeTcA KynbmuHauuen u JlyHa
nosHocTblo ocBelleHa ConHuem. Havano oTcyéta HaumMHaeTcs poBHo ¢ 12/24 — 0 yacos.
Kak 1 6b110 NoKa3aHo, B AHBAHM aBuKeHue JlyHbl No Heby pa3geneHo Ha 2 OCHOBHbIe
¢da3sbl:

1 ocHoBHaA ¢a3a HoBonyHue — MonHonyHMe.

2 ocHoBHas ¢asza [MonHonyHne — HoBonyHwMe.
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/lee ocHosHbiIe ¢hazbi JlyHbi
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CVIHXpOHVI3aLI,VIFI AYeeK No cymme nopaaKoBbIX HOMepPoB Ha3BaHUA 6yKBbI.

Omcuyém mecaya c lMonHonyHus

© Upakau Yumua, 2019

OTcyéTt mecauya ¢ NMoNHONYHUA HauyMHaeTcA ¢ 16 aueiikn QR — 1 geHb mecaua. Cymma
NopAAKOBbIX HOMepOoB Ha3BaHMA 16 6yksbl QR 30. E€ cuHxpoHmsaums c 30 6ykson d1b
— ¢a3a JlyHbl, KOrga OHa He BMAHA HA Hebe, T. e. notyxwaa JlyHa. E€ nonoxxeHune
Haxo4uTCA POBHO B MPOTMBOMOJIONKHOM CTOPOHe OT [MonHonyHuA. Mpu sTom ¢asbl
noaymecaua TakXKe CUMHXPOHU3MpytoTcAa BykBamu. 8 Byksa FH1 nmeeTt cymmy nopsagKoBbIX
HOMepPOB Ha3BaHMA OYKBbl — 23. E€ cMHXpoHM3aumsa ¢ 23 6ykson PTh.

WTaK, BCe 4-X MepHble reomMmeTpUYeckne HauyepTaHua/cMmeonbl BYKB, y4acTeylolme B
c4éTe a3 JlyHbl, NOKA3bIBAOT KOHKPETHOE acTpoOHOMMYecKoe aBneHne — dasbl JIyHbl.
Kak n 6b110 CKa3aHo paHee, B AHBEAHU NpucyTCTBYET BUNONAPHAA CUCTEeMA CYETA MecALa:
CY4ET oT HoBONYHMA M cY€T OT MonHoNyHMA. Tak Kak B AHBAHW npucyTcTBYOT 6oNee mac-
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WTabHble UMKAbl aCTPOHOMWUYECKUX ABNEHWUM, TaKOM MeToq 6BMNONAPHOCTM AONONHAET
cam 06w NPUHLMN BPEMANCHUCIEHUSA.

BunonapHocmoe cyéma osuxcerus JlyHol

© Upakau Yumua, 2019

CuéTt mecaues — 060poToB JlyHbl BOKpYr 3emau, 1 ropg,

Korga cuyet 3akaHumBaetca B 30 ayerke d1'b, To HacuuTbiBaeTca 1 mecay, — JlyHa co-
BEpLIAeT OANH NOHbIA 060POT BOKPYr 3eMM M LMK NOBTOPAETCA 3aHOBO B 1 Avyelike
Ch.

Kak 6b110 NOKa3aHO paHee, CMHXPOHU3AUMKN BYKB GOPMUPYIOT eANHYI0 KapPTUHY TOro
WM MHOFO ACTPOHOMMYECKOTO ABNEHMUA.

CUMHXPOHM3aLUA AYEeeK N0 CyMMe COCTaBHbIX Lndp Ha3BaHUA GYKBbI

1 aueirika TR copepXuT B cebe cymmy cOCTaBHbIX UMdpp HasBaHWA OyKBbl — 6,
CUHXPOHM3aUMA ¢ 6 auerikon "R,

6 ayerka "h1R coaepkuT B cebe cymmy COCTaBHbIX UMPP Has3BaHMA OykBbl — 12,
CUHXPOHM3auma ¢ 12 ayenkon bTL.

6

33 12 ayerka BTCL.

OcHoBHOe ynucnosoe 3HayeHune — 30.

231
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AH6aHM OEeMOHCTPMPYEeT CYET LMKAQ NO CNUMpPanesuaHOMY MNpUHLMUNY, pasHbin 360
rpagycam. 12 x 30 = 360, uTo 1 yKa3biBaeT 3Ta 12 6ykBa 'bTL. To ecTb 12 ayeek no 30 pa3
= 360. A O4ANH TUN CUHXPOHM3ALMIN BYKB NO CyMMaM COCTaBHbIX UMdp Ha3BaHMA BYKBbI,
Haxogawwmxca oT 1 auerikn CTh go 12 ayerikn BTL, yKa3biBaeT Ha TMN aCTPOHOMUYECKOTO
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cobbiTMAa — UMKN roaa, Koraa JlyHa 3akaHuMBaeT cBoe ABuXeHue BOKpyr ConHua wm
HAaYMHAET CBOW HOBbIN LMK,

3 averka MCTR copepXuT B cebe cymmy COCTaBHbIX UMPp Ha3BaHMA OykBbl — 9,
CUHXPOHM3aumsa ¢ 9 auenkon GCH.

CuHxpoHu3ayua 6yke No cymmam cocmaeHbix yugp HazeaHus 6yKebl
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Kak BWAHO Ha cxeme, CMHXPOHM3auum ByKB Apyr C APYrom AeTasibHO MOKA3blBAOT
KapTUHY aCTPOHOMMUYECKOTO ABNEeHMA — 0bopoTa 12 mecAyeBs, paBHbix 30 gHAM.

Mpn aTOM cUHXpOHU3auum 3 bykebl "Ch ¢ 9 6ykBon QTR n 6 6ykBbl ™h1R ¢ 12 6ykBOM
"bCTL cMMMETPUYHO pa3aenatoT 3TOT LMKA Ha 4 POBHbIE YacTU.

AHBAHW, TakKuM 06pa3om, yKasblBaeT Ha NPUYMHY NpucyTcTemsa B 1 Kpyre 360 rpagy-
COB.

To ectb: 360 gHel — 31O MAeanbHaa opbuTta 3emnn, eé wapoobpasHaa popma, npm
KoTopow JlyHa coBepLuaeT 1 060poT BoKpyr ConHua.

Korga cyét B matpuue AHBAHM npoxoauT poBHO 12 pa3 no 30 AayeekK, TOo ecTb C 1
A4enkn CTh no 30 AavyenKy d1b, B 3TOT MOMEHT HacuyuTbiBaeTca Yncno 360 n octatotca 5
HeMcnosb3oBaHHbIX A4YeeK Ao 35 ayenku XTH. K cuéty gobasnaetca 5 sueek — gHen, 4To
ecTb c4éT 1 roga B AHAX/cyTKax. [laHHbIN meToA AeTanbHO byaeT yKasaH ganee.

CUYéT roamnyHbIX Ce30HOB NaaHeTbl 3emna

Tak Kak Ocb 3emM/IM HaK/IOHEHA NO OTHOLLEHUIO K CBOEM OpbUTanbHOM NAOCKOCTH, YTO
Ha3bIBaeTcA IKANNTUKoM 3emHo OcK, ocBeLeHHOCTb NoBepxHOCTM 3eman ConHuem by-
AET UMKNNYHA, TO eCTb COCTOATb U3 4 ce30HOB (BPEMEH roaa).

C ApeBHMX MOp Hayaso roga B KapTBE/NbCKOM LMBUAM3ALUN OTCYMTBLIBANIOCH CO AHA
BeceHHero paBHOAEHCTBMA. ITO AEHb, KOr4a CYTKM POBHO nogeneHbl Ha 12 yacos. ConH-
e Npu 3TOM B CBOEM ABUMXKEHUWN NO Heby nepeceKkaeT HeBECHbIN IKBATOP U C KaXKAbIM
HOBbIM AHEM KOJINYECTBO OCBELLEHHbIX YacoB CTaHOBMUTCA Bce Hbonblie u 6onblie, a Ko-
JINYECTBO TEMHbIX BCE MEHbLLE U MEHbLLE.
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Hauano BeceHHero paBHOAEHCTBUA NPUXOANTCA NPUHBAN3UTENBHO Ha cepeanHy Map-
Ta. Camo paBHOAEHCTBME NPOUCXOANT ABa pa3a: BECHOM U oceHbto. OceHHee paBHOAEH-
CTBME MPOUCXOAUT HA POBHO MPOTMBOMOJIOKHON CTOPOHE ABWUXEHMA 3emMau No CBOEW
opbuTte, TO ecTb Yepes 6 mecAueB. PaBHOAEHCTBMA HA3bIBAOT Y3/1aMU PABHOAEHCTBUN.

A TaK e B CEe30HHOCTM MPUCYTCTBYIOT N CONHUECTOAHMA: JleTHee CONHLLEeCTOAHME U
3umHee conHuecToAHue. PoBHO 4epe3 3 mecAua nocne BeceHHero paBHOAEHCTBUA
CoNlHUEe HaxoguMTCA Ha CaMOM BbICOKOM MeCTe CBOEro ABUXKEHWUA NO HeDY U B 3TOT AeHb
KO/INYECTBO OCBELLEHHbIX YacOB MaKCMMasibHOe. 3MMHee PaBHOAEHCTBME MPOUCXOAUT
POBHO Ha NPOTUBOMNOJIOXKHOM CTOPOHE ABUXKEHUA 3eMN NO CBOEN opbuTe.

3T1 4 aCTPOHOMUYECKUX ABNEHMA PYHAAMEHTANbHbI AR CamMOM 3eMau, a TaK XKe U
ONA BPEMANCUYNCSIEHUA.

CuHXpOHM3aumm ByKB Mo cymme undp Ha3BaHMA BYKBbI AETa/IbHO NOKA3bIBAOT KapTH-
HY 3TUX ACTPOHOMMYECKNX ABNEHUN, YTO U BbINO NPOAEMOHCTPUPOBAHO B CHETE MeCALLEB
roaa.

Hukner:

BeceHHee pasHoOeHcmaue: KoHel, 12 suelikmn BCL — Havano 1 ayenku Th.

JlemHee conHyecmosHue: KoHel, 3 suerkun NCh — Hayano 4 averikm 6QR.

OceHHee pasHoOeHcmaue: KoHel, 6 suerkn ™R — Havano 7 ayenkn bMR.

3umHee conHyecmosHue: KoHel 9 aueitkn GCR — Hayano 10 ayenkn 1R.

ToduyHoble ce30HbI 3emnu

235386M0b dMBOMdS
spring equinox

LsBsgbmemm
3%9003™ads | }
summer solstice \_\ /
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CYyéT HOBOro roga HaymHaeTcsa ¢ BeceHHero paBHoaeHcTBMA. 12-a 6ykBa 'bTL Beaer
CYET KonnyectBa 12 mecaues / 1 roaa, a TakKe yKa3blBaeT Ha KO/IMYECTBO OCBELLEHHbIX
4yacos B AeHb BeceHHero paBHoaeHCTBUA = 12,

CYyéT HaumHaeTcsa ¢ nepBoro aHA, 1 auerka Ch, u goxoant ao 30 ayerku d1'b, 4To ecTb
1 mecay (umkn). 12 Takmx ymknos = 12 x 30 = 360. Korga c4ét npoxoauTt nocnegHun 12
LUMKA 1 3aKaHumBaeTcAa B 30 suelke d1'b, TO c 3TOro MOMeHTa CYET npoaoakaetca go 35
Ayelrkn XTR — K cuéty gobasnsaetca 5 aveekK (uncno 5). Tak Kak 35 suerka XTh coaepxut
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B cebe nocnegHui 13 pas 6yksy Ch, TO OHa yKa3biBaeT Ha cOpPOC LMKAA cYéTa AHEN roga
M nepexod B HOBbIM rod, To ecTb 13 mecsy cyéta n 1 aeHb. 13 6ykBa dCTh, Takum
obpasom, NpoaoKaEeT CYET KONMYECTBA MECALEB.

MUTak: (12 x 30) + 5 =365 aHelt 1 roaa, 12 mecsues!

MpuHyun cuéma 1 200a 8 mampuye AH6aHU

© Upakau Yumua, 2019

Cuér ¢a3 ConHua Ha Hebe

B AHBAHW CYET HOBOrO roZa HaA4YMHaAEeTCcA C NepBoOro AHA BeceHHero paBHOAEHCTBUA.
JTO AeHb, KOoraa KOAMYeCcTBO OCBELLEHHbIX COMIHLLEeM 4YacoB PaBHO KOMYECTBY HeocBe-
LLLEHHbIX CONHLEM YacoB: 12 = 12. B 3T0T nepBbii AeHb, Korga ConHue AoCTUraeT CBoero
CaMOro BbICOKOrO MONOXKeHUA Ha Hebe, OHO yKa3blBaeT Ha reorpaduyeckmin KOr 3emnu, a
€ro NPoTMBONONOXHAA cTOpoHa Ha Cesep. Takmm ob6pa3om, yKasbiBaeTcA Ha OCHOBHOM
MepuanaH 3emnn, o YEM yxKe bblNIo CKa3aHo B 4-X MepHOM 2e0MeMpPUYECKOM CUMBOsE
24 byKebl +CA.

B MOMEHT HacTyn/seHMA NepBoro AHA HOBOro roga JlyHa Haxo4UTCA TOYHO Ha 3TOM Nn-
HUW coeguHEeHMA rnaBHOro mepuamnaHa 3emaum ¢ ConHuem. A Koraa, B pesynbTaTe Bpa-
LeHUA 3emMnm BOKPYr CBOEM OCW, NO3ULMA 3TOFO MepuamaHa cABUraeTca, To yepes 12
4acoB 3TOT MepUANAH BHOBb BXOAMUT B coegnHeHune ¢ ConHuem. Takmm obpasom, npouc-
XO4WUT TOYHOE paBHOE pa3gesieHne CYTOK Ha 2 YacTU: OCBELLEHHaa CTOPOHa paBHAeTCA
HEeOCBeLLEHHOM CTOpPOHe. lNepBbl OCBELLEHHbIM Yac — Havyano Bocxoga ConHua, yKasbl-
BaeT Ha reorpadumyecknin Boctok n HaunmHaeT oTc4éT ¢ 6 6ykBbl ™h1R. Mpu 3TOM NepBbI
MONIHOCTbIO OCBELLEHHbINM Yac byaeT HacunTbiBaTbcA B 7 bykee bMR. Janee yepes 6 yacos
ConHue AOoCTUraeT CBOEro HaMBbICLWIErO MOMOXKEHUA Ha Hebe. ITO cepeamHa AHA — 12
b6ykBa ®bCL, pasgenseT ocBewWwEHHbIM AeHb POBHO Ha 2 4aCTM M YKa3blBaeT Ha reor-
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padpuueckmin KOr 3emnun. Ewe yepes 6 yacoB HaumHaeTtca 3akat ConHua, 18 6ykea YCTH,
yKa3sblBas Ha reorpadunyeckuii 3anag 3emnu.

Cuém ¢pa3 ConHya 8o epemsa BeceHHe20 pasHodeHcMeausA
35 c0M) midday

com) 12 bssono

12

© Upakau Yumua, 2019

Yepes 3 mecaua nocne HactynaeHua BeceHHero pasHogeHcTBuA, ConHue BXOAWUT B
HoBYtO a3y — J/IeTHee CONHLECTOAHME. B 3TOT AE€Hb KONMYECTBO OCBELLLEHHbIX YaCOB MaK-
cumanbHoe, a ConHue pacnosoXeHO Ha CAMOM BbICOKOM YPOBHE Haj, rOPM30OHTOM B Te-
YyeHue BCero rog4u4yHoro LmKna.

Koraa JlyHa pacnonaraetca Ha ob6paTHOM CTOPOHEe 3eMan U CoOeANHAETCA C rMaBHbIM
mepuanaHom — 24/0 4acoBs, C 3TOF0 MOMEHTa TaK Ke, KaK K npu cyéte ¢pa3 ConHua npu
BeceHHem paBHOAEHCTBMU, HauMHaeTcA CYET ¢a3 ConHua npu JIeTHEM CONHLECTOAHUMN.
B 3TOT MOMEHT Ha NPOTUBOMNO/IOXKHOM CTOPOHE 0pbuTbl 3eman pacnonaraetcs ¢pasa 3um-
Hero conHuecTtoaHuA. U, Takum obpasom, cama opbuta 3emnm nogeneHa Ha 4 ¢asbl
ConHua.

MepBblih OCBELWEHHbIN Yac oTcunTbiBaeTca ¢ 4 6ykebl OQR. CheayeT OTMETUTb, YTO 4-x
MepHoe 2eomempuyecKoe HayepmaHue/cumeon 4 bykeol QR — ectb ConHue (aeTanbHO
bynet paccmotpeHo oTtaenbHo). Korga ConHue [ocCTMraeT CBOEro Camoro BbICOKOTO
NONOXEeHUA Ha Hebe, B 3TOT MOMEHT HACYMUTbIBAETCA, TaK e, Kak U npu BeceHHem
paBHoaeHcTBUM, 12 yacoB — 3710 ¢asa 3eHuTta ConHuya, 12 6ykBa BTL. Yepes 8 yacos
ConHue BxoauT B ¢asy 3aKkaTa, OHa 3aX04MT 3@ FOPU3OHT N HauyMHaeTca Houb B 20 BykBe
LCR.

OcBeLLeHHbIX CONHLUEM HYacoB — MepUANAHOB HacumTbiBaeTca 16.
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Cuém ¢pa3 ConHya 8o epemsa JlemHez0 CONHYECMOAHUA

oMm) 16 bssmo

™39 8 bsso

© Upaknau Yumua, 2019

B camoit matpuue AHBAHW yKa3biBaeTCcs Npu 3TOM NOC/Ae[0BaTE/IbHOCTb BPEMAUCHUC-
neHus. Kak 6b1n10 NoKasaHo paHee, NepBbin mecAl, roga HaumMHaeTtca ¢ 1 6ykBbl Th (c
nepsoro gHA BeceHHero paBHoaeHCTBMA). Tak Kak ¢pa3bl ConHua ABAAIOTCA HaUBAXKHEN-
WWMN B CHETE aCTPOAMHAMUKM 3emnmn, maTpuL,a AHBAHU 3TO U yKa3sbiBaeT. JIeTHee CO/H-
LeCcToAHMe HauYMHaeTCcA POBHO Yepe3 3 mecAua nocne BeceHHero paBHOAEHCTBUA M NpU-
X04AWUTCA MO CYETY Ha 4 bykey 6QR. OcHOBHOE Ync0oBOE 3HAYEHME 3TOMN BYyKBbI TaKKe —
4. To ecTb, NPAMO YKa3blBaeTCA Ha YMCAO CYETA YACOB, C KOTOPOrO HAYHYTCA OCBELLEH-
Hble ConHueM Yacbl — aBmkeHna ConHua no Heby. HazsaHne QR BxoauT B rpynny 6yKs,
copepxawmx 16 6yksy QR. Bcero 2 6yksbl: 4 8QR 1 16 QR.

16 MopAagKoBbIn Homep — 4.

34 Yucnosoe 3HayeHne — 4.

Cymma cocTaBHbIX Undp HasBaHMA bykBbl 16.
Takum obpasom: 4 x 4 = 16 — bykea QR.

124

© Upakau Yumua, 2019

Onpepenus KonnyecTso ocBewwEHHbIX ConHuem 4yacoB = 16, OTCYET NepBOro Yaca npu
JleTHeM CONHLECTOAHUM, KaK U NPU CYETE BCEX OCTA/IbHbIX aCTPOHOMMUYECKUX LIUKNOB,
HaumHaeTca ¢ 1 ayenkn CTh — nepsbIn Yac. 16 yac 1 ectb cama 16 ayeinka QR.
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Cyém yacoe /lemHe20 conHYyecmosAHusA

CHHBEREE

I fofofafrfofofuly

© Upakau Yumua, 2019

Cuém oceewjéHHbIX Yacos npu J/lemHem conHYyecmosaHuu

9%0b 3MdMHsMdOL L330NJdOL BrIvMEOJEMds - 16
number of sun movements hours - 16

© Upaknau Yumua, 2019

Takum obpazom, 16 yacos — 6ykBa QR yKa3biBaeT Ha KOIMYECTBO OCBELLEHHbBIX MepU-
AnaHoB 3emun BO BpemMA JleTHero CONHUECTOAHMUA.

PaccmoTpeB LWKA, paBHbIM ogHoMy roay ¢ 1 ayenkn CTh no 12 ayenky BbTL, mecauem
— MOMeHTOM JleTHero cosHuecToAHMA ecTb 4 Adyerka OQR. EEé 4-x mepHbil
2eomempudyecKuli cumeon ykassieaem Ha ¢pasy ConHuya J/lemHee conHuyecmosaHue — Mo-
meHm, kKoz20a ConHye Haxooumca Ha CAMOM 8bICOKOM Mecme o c8o0emMy 0BUMXEHUK HA
Hebe, 8 3eHUmMe.
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4-x mepHoe 2eomempu4veckoe HayepmaHue/cumeon &

T

dbobL B9boBo
zenith of the sun

© Upakau Yumua, 2019

16 6ykBa QR copepxuT B cebe AONONHUTENbHYIO MHPopmaumio o ¢ase ConHua —
JleTHee conHuecToaHue.

CyMMa 4McnoBbix 3HaYeHUM Ha3BaHMsa bykebl — 120.

Q 13% CymMmma cocTaBHbIX UMdp Ha3zBaHuUA bykebl — 12.

120 CyMma cocTaBHbIX NOPAAKOBbIX HOMEPOB
Ha3BaHMA 6ykBbl — 30.
12x30=360
© Mpaknu Yumua, 2019 360-120=240

16 uneH apudmeTMYECKON NPOrpeccmMn, HaumHaa CYET ¢ 1 AYenKn Npu onpeaenntene
nporpeccun = 15 (4to ecTb coctaBHoe yucno camoirt 1 auyeirikm TR) umeeT 3HayeHue =
240.

Bbino onpeaeneHo camon maTpuuen AH6aHu — 1 unkn = 360 rpagycam.

UTtoro: 240 rpagycoB NnOBepPXHOCTU 3eM/IN OCBeLLEeHbl B AeHb JIETHEro CoNHLEeCcToAHUA,
a octaswueca 120 rpagycoB eCcTb HeOCBeLW,eHHaA CTOPOHa 3emMu.

Cuém 240 epadycos, 16 6ykea QR

;15_,30»,45‘,60_,75_,90_105_,120‘ 135 |
cll4y/ 1|5 1 * b~ G

150 165 180 195 210 225

© Upakau Yumua, 2019
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TakK Kak 3Ta 6ykBa QR yKka3biBaeT Ha KOZIMYECTBO OCBELLEHHbIX YacoB = 16 B geHb JleT-
Hero CO/HUEeCTOAHMUA, TO OHA YKa3blBaeT M Ha OCTaBLUeeCA KONNYEeCTBO HeOoCBeLLeHHbIX

rpagycos nosepxHoct 3emam = 120 rpagycam. To ectb: 120/15 = 8 yacam. 16 + 8 = 24
yaca/360 rpaaycos.

Cuém ocsew€HHbIX MepuduaHos 3emnu 8 0eHb JlemHeao conHyecmosHus. 1

360°
8 x 15° =120° 223 16 x 15° = 240°

© Upaknau Yumua, 2019

C4yém ocsew€HHbIX MepuduaHos 3emnu e deHb JlemHe20 conHyecmosHus. 2

8 x 15° =120° 16 x 15° = 240°

\240°

© Upakau Yumua, 2019
Bbigod. MaTtpuua AHBAHM BeAET CYET COMHEYHbIX LIMKIOB, KOTOPbIe pasaenatT 1 roa
— BClO 0pbuty 3emnun Ha 4 ceKTopa, ABAAKOLWMECS BPEMEHHBIMW MOMEHTAMWN CoeauHe-
HWA rnagHoro mepuanaHa 3emaun ¢ ConHuem. lNpu 3TOM Hayano roga sedérca ¢ BeceH-
Hero paBHOAEHCTBUA, @ BCe OCTa/ibHble COJIHEYHbIe LWKAbl OTCYUTbLIBAIOTCA NOCneno0Ba-
TenbHo. N npn aTom B A4YenKax AHBAHU, XapaKTepusyLwmx KOHKPEeTHOe acTPOHOMMYEeC-

Koe ABneHne — d>a3y ConHuga, YKa3blBaeTCA MaTeEMATUYECKAA XaPaKTEPUCTUKA NPUHLUNA
CaMoro BpemAancyncneHunAa.
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CUYéT 4-X roAMYHbIX LMK/I0B U PacyéT BUCOKOCHbDIX neT

Korga cyéTt B matpuue AHBAHM nepexoauT Ha YyPOBEHb CYETA rogMyHbIX LUKNOB, TO
npu 3TOM CYETe NPOUCXOANT YTOYHEHNE CaMOMN MaTpuLei. A UMeHHO, AeTannsauuen ny-
TEM CYETA MECALLEB ITUX FOAUYHbIX LLMKIOB.

Kak 1 6bln0 NOKa3aHo, Korga HauyMHaeTca CYET AHen nocneaHero mecaua roga 12
Ayerkn BTL, To cyéT gHel npoponxkaetrca Ao 35 ayenkn XTH. M B 3TOT MOMEHT npo-
ncxoanT cbpoc rognyHoOro LMKNa, NpmM KOTOPOM HacUYUTbIBAaeTCA POBHO 365 AHel. A cyéT
npopgoxkaetca ganee B 13 ayerike dCh, aBnaAcb nepBbiM MecALEM CaeayoLero roga.

lMocnedosamesnbHblii cCHEM 2-x 200UYHbIX YUK108

(12 x 30) + 5) + (12 x 30) + 5) = 730

© Upakau Yumua, 2019

1 roa: auenkn c1 no 12, 2 rog ayeriku ¢ 13 no 24. 365 + 365 = 730 gHen.

Taknm o0bpasom, CYET NnocnefHEro mecaua BTOPOro roga 3akaH4YMBaeTcA B 24 ayeike
+CR. Janee cnenyet nepsbl mecaALl, TpeTbero roaa — 25 ayenka NTHh 1, COOTBETCTBEHHO,
3 rop 6ygeT cumtaTbea € 25 ayerikm no 36.

Cyém mpemeobezo 200a

25+26+27+28+29+30+31+32+33+4

© Upakau Yumua, 2019
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YunTbiBaA OCHOBHOE Ha3HayeHue 24-i bykebl +CTh — 3emns, B matpuue AHBAHM npu-
CYTCTBYET YTOYHEHME pacyEéTa KONMYECTBa AHEN, 33 BPeMS KOTOPOro 3emns cosepluaeT
cBoi 06opoT BOKpyr ConHua. M cam npuHumMn cyéta, cneayrowmini nocne 3Toi 6yKBbl,
YyKa3blBaeT Ha 3TO 06CTOoATEeNbCTBO. TaK KaK opbuta 3emnu He naeanbHO Kpyrnasa, a
3NNUNTUYECKaA, TO KOJIMYECTBO AHEeN He paBHAeTca 360 (YTo ecTb yKaszaHMe camoit maT-
puubl AHBAHW Ha Koaun4yecTBo rpaaycos 1 umkna). PacyéTt Konnyectsa aHen = 365 (yxke
6b1710 NPOAEMOHCTPUPOBAHO paHee) yKasblBAeT HA AOMNO/IHUTENbHbIE 5 AHEN, ABAAOWM-
€CA pasHuLel BO BPEMEHWN NPOXOXKAEHNA 3eMan No cBOen opbute oT MomeHTa Becer-
Hero pasHoAeHcTBMA No OceHHee paBHOAEHCTBME, B CPaBHEHME OT momeHTa OceHHero
paBHOAEHCTBUA No BeceHHee paBHoaeHcTBME. TakMm 06pa3om, NPOUCXOANT YTOUYHEHME
pacuyéta opbutbl 3emnn.

Cnefyrowmm yTOHYHEHNEM €CTb NPUHLLMN CYETA KOIMYECTBA AHEN TpeTbero roaa!

NTak, Nno cxeme Haya/som MNepBOro mecAua TpeTbero roga ectb 25 ayenka NTH, un
ABeHaauaTbiMm mecauem 36 ayerka LTM.

3anuncas 3TK NopAAKOBble HOMepa B nporpeccuto — 25, 26, 27, 28, 29, 30, 31, 32, 33,
34, 35, 36 — nx cymma byaet paBHATLCA 366, YTO €CTb YKa3aHME Ha KOJIMYECTBO AHEN.

TakK Kak 35-a Ayelika yKa3blBaeT Ha CYET JOMNONHUTENbHbIX 5-1 AHEN Npu c4éTe NepBo-
ro u BTOPOro roga, To 36-s A4elika yKasblBaeT Ha NPMHLUMN CYETA TPETbEro roaa.

15
42

elolols] HasaHue HykBbI cocTOMT M3 3 ByKB: L, T, M.

© Upakau Yumua, 2019

Auvenka 6ykBbl T —1; 6ykBbI M — 5.

6 OHeli c4éma 8UCOKOCHO20 200a

1 2 3 4 5
C 4 1 o d
6 7 8 9

1000 2000 3000 4000 5000 6000 7000 8000

© Upakau Yumua, 2019
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NToro: (12x30) + 1 + 5 = 366 — KoAMYeCTBO AHeM BUcoOKOCHOro roaa.
Mo CYETY rogMUHbIX LMKNOB TPETUM «BMCOKOCHbIN» rog, Haxoautcsa B 3 Adelike TR,
Aanee cneayet YeTBEPTbIN rog — 4 Avenka 0QR.

B Cymmau4mncnoBbiX 3HA4YEHUN Ha3BaHUA BYKBbI — 124,

13“41 OCHOBHOE YMNCNOBOE 3HaYeHue — 4.
2 124/4 = 31 - cuHxpoHM3aums ¢ 31-i auenkol R1'b.
(3+1)=4.

© Upakau Yumua, 2019

B Takom cnyyae yKasbiBaeTca Ha CYET KBUCOKOCHOMO» roga — TPETbEMY MO CYETY U A0O-
NONHUTENbHOMY CTaHAAPTHOMY roay. TO eCTb, «BUCOKOCHbIM» rof paccymtaH B 4-x ro-
AVYHOM LMK/E U OH ABNSETCA TPETbUM MO CHETY.

Meps.bili rog — a4yenka 1, Ch = 365 gHen.

BTopo# rog, — ayerka 2, 4Ch = 365 aHen.

TpeTnit «BUCOKOCHbIN» roa,— a4enKka 3, "ICh = 366 gHen.

YeTBEpPTbIN rog, — Avelka 4, 6QR = 365 gHen.

NToro: B o4HOM YeTblpéxrogmyHom unkne QR Konnyectso aHen = 365 + 365 + 366 +
365 = 1461.

Mpu cyéte rognuHbix unknos B 4 Aadyelrike 0QR cbpacbiBaeTca 4-x roAWYHbBIN LUK,
BK/IHOYAIOLWMUIA «BUCOKOCHbIM» roa. W 3TOT UMKA NOBTOpPAET CBOM OTCYET 3aHOBO C 1
Ayenkn Ch.

1 yukn 6Q~

C 4 10O

365 365 366 365

© Upakau Yumua, 2019

CneaytolLeit Mepon U3MePEHUA BPEMANCYUCIEHNA eCTb 128 roANYHbIN LKA,
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CuéT 128 roguyHbIX LLUKNOB

4 ayerika ©QR yKasbiBaeT Ha 4-X roANYHbIA UKKA. CUHXpOHM3auma ¢ 31 ayerkon R1b
(Kak 6blI0 NPOAEMOHCTPUPOBAHO pPaHee) yKasbiBaeT Ha KO/JIMYECTBO CYETa 3TOro 4-x
roguyHoro umkna 0QhR. To ectb: 31 pa3 maTtpuuya AHEAHM BeAET CHET 3TOro umkna = 31 x
4 =124 ropa.

Pacuét B gHAX: 31 x 1461 = 45291 peHb.

31 umkn 6QR

© Upakau Yumua, 2019

CyMMa 4McnoBbIX 3HaYeHUN Ha3BaHMA 4-1 bykebl QR — 124
OCHOBHOE YMCNOBOE 3HAYEHNE AYENKM — 4
Taknm 0b6pa3om yKasblBaeTcA Ha NPUCYTCTBUE
AONONHUTENbHbIX 4 neT, gobaBnaemoix K c4éTy 124 rogos.

© Upakau Yumua, 2019

NTaK, yKasbiBaeTcA Ha NPUCYTCTBME AOMNONHUTENbHbIX 4 neT, A406aBAAEMbIX K CYETY
124 ner.

Tak Kak 124 roga — 3710 31 uukn 6QR, B KOTOPOM NPUCYTCTBYET CHET «BUCOKOCHOIO»
roga, To 3TM AONOJHUTENbHble 4 roaa nepexogAt B 32 Adveinky ST, 32 x 4 = 128. I70T
nocnegHuit 32 unmkn 6QR He BeAéT CYET «BMCOKOCHOrO» roga, a pPaccymMTbiBaeT BcCe
nocnegHue 4 ropaa, Kak cTaHgapTHble no 365 gHen. Korga K cyéty pobasnAetca
nocnegHui umkn QR 6e3 BUCOKOCHOro roga, To HacumTbiBaeTca 128 net, u umkn cbpa-
CbIBA€TCA, BO3BPALLAACH HA CTAPTOBYO NO3MLUIO.

®Popmyna cuéma 8 OHAX:

((365 + 365 + 366 + 365) x 31) + (365 x 4) = 45291 + 1460 = 46751 deHb/cymoK e 128
200UYHOM YUK €.
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NTaK, maTpuua AHBAHW, y4MTbiBAaA MOCTOAHHOE HAKOMJAEHME HEeTOYHOCTEW B CYéTe
AHEN 13-32 3NNUNTUYHOCTU Op6UTLI 3eMan U Apyrnx GaKTOpPOB, BAUAIOLLMX HA ABUXKe-
Hue 3emnun BoKpyr ConHua, BefET 128 roanYHbIN LMKA, KOTOPbIN YTOYHAET pacyéT umc-
TUHHBbIX AHeW/cyToK 3emnu 3a 1 roa — Bpems, KoTopoe 3emsa coBepLuaeT 1 nosHbI 060-
poT Bokpyr ConHua.

Mmozo: 1 ucmuHHbIli 200 mampuybl AHEAHU = 46751 / 128 = 365,2421875 cymkam!!

MaTpuua AHEAHW yKa3blBaeT M Ha Nepmos TOYHOCTU TaKOro MeToda pacyéta opbutsbl
3emnun. Yncnosada 3anucb 128 — 370: ynucno 100 — Aavenka ST + 28 — nopAAKOBbIN
Homep averkun h1R, ero ymucno 1000.

Ntoro: 100 x 28 h'1R = 100 x 1000 = 100 000 net — 370 Nepmnod TOYHOCTU CYETA MATPU-
Ubl AHBAHK!

Mepuod moyHocmu mampuyol AHEAHU

14 x 28k = 100.000

© Upakau Yumua, 2019
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CYET UMKNOB CONTHEYHbIX 3aTMEHUI

B maTpuue AHEAHU NPUCYTCTBYIOT rPynnbl A4eek, opmupytolmeca HazBaHUAMM ByKB.
Kaxkpoe HasBaHue OyKBbl COCTOMT M3 HECKONbKMX COCTaBHbiXx Oyks, a nepsad OykBa
CaMOro Ha3BaHMA NpPM 3TOM BCerga BKAOYaeT caMy OyKBY, YKa3aHHYI B KOHKPETHOM
AYerike AHBAHW.

MepBas, camas rnasHaa 6ykea — ato CTR. OHa BefeT CYET BCeX LUKIOB Bpemancymcne-
HuA. Koraa ogmH TMN UMKAQ 3aKAaHYMBAETCA, TO NPOUCXOAMUT COPOC CYETA 3TOrO LMKAA U
OH NOBTOpPAETCA BHOBb € 3TOM nepson 6ykebl Th. N B 3aBMCMMOCTM OT 0OCOBEHHOCTU KOH-
KPETHOro UUK/IA BPEMANCYUCNEHMA, NPU HACTYMJIEHUN KOHLLA TAaKOTO UMK, nepsBas byk-
Ba Ch y>Ke byaeTt BeCcTU CHET KONMYECTBA TAaKMX LUKIOB, Nepexoaa yxe Ha HoBbiN, bonee
rnobanbHbIN CHET Mepbl BPEMANCHUCIEHUA.

Fpynna 6yke CTh — conrHeYyHbie 3ammeHus

1 2 3
ChR YTR "CH

S
QCh

© Upakau Yumua, 2019

Bcero 13 ayeek, BXOAALMX B COCTaB 3TOM rpynnbl.
LleHTpanbHaa 6ykBa aTon rpynnbl — 18 ayerika YTH.

MNopaaKoBbI HOMep AYENnKN — 18.
OcHoBHOe uncnosoe 3HavyeHune — 90.
Mopaakosbin Homep 6ykBbl Ch B AYeike — 7.
18 - 7 =11 — nONONHUTENbHOE KOIMYECTBO AHEMN.

© Upaknau Yumua, 2019

Yncno 90 yKasbiBaeT (B 4AaHHOM KOHKPETHOM NpPUHLMMNE CY4ETA BPEMANCYUCAEHUA CON-
HEYHbIX 3aTMEHMWI) Ha Yroa NO3ULMOHUPOBaAHUA OT reorpadumyeckoro Cesepa u Kra. To
ecTb, 90 rpaycoB ecTb NIOCKOCTb 3€MHOM SKANMNTUKM, IKBAaTOPMAIbHOE HeboO.

Ecnu BecTu OTCYET BCex 3TUX OYKB OT Hayasna U OT KOHLA, TO OHM BCTPEYAOTCSA POBHO
nocepeguHe — B 18 ayenke YTh.
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To ecTb:

1 CR, 2 4Tk, 3 "ITR, 4 GCH, 5 8CHR, 6 ¢CR, 7 4YTh.

6 XCh, 5 ECR, 4 GCHR, 3 NCHR, 2 +CAR, 1 LTR, 0 YTk.

TaK KaK CONHeYHble 3aTMEHMA BCErga COCTOAT U3 nNap, KOTopble 0bpa3yroTca Ha ceBep-
HOM W IOXXHOM nostoce 3eMaun N ABUXKYTCA NO HaNPaBAEHUIO APYT K APYrY, BCTPEYaAAChb U
nepecekas 3KBaTop, TO UX 1-1 UMKA ByaeT AaBaTb 3aTMEHMA C PacXOXKAeHUEM B 6 mecsa-
ues Apyr oT gpyra.

18 6ykBa YTH, yKa3biBaa Ha 90°, pa3aenseT ceBepHbIN U HOXKHbIM NOAOC 3eMn, Ha-
Xo4Acb TakMum obpasom B camomn cepeamnHe rpynnbl 6ykB Ch, 4To ecTb yKa3aHMe Ha 3KBa-
TOp. A TaK e AenuT POBHO 1 NONHbIA UWMKA 3aTMEHUI Ha 2 paBHble YacTu.

B KaXXAOM UMKAE CO/IHEYHbIX 3aTMEHUI NPUCYTCTBYIOT cepun. OHU NOABAAIOTCA KaXK-
Aple 18 net n 11 aHel M NnocTeneHHo, NPU NOABNEHUM HA MOBEPXHOCTU, CABUIAOTCA Ha
10°. 3Ta UMKAMYHOCTb TaKKe npucytcTeyeT B 18 6ykBe YTH: eé nopsgKkoBbIi Homep — 18,
nopaaKkosbin Homep 6ykBbl TR — 7. Pa3HOCTb 3TUX 3HavyeHun = 18 - 7 = 11. Utoro: 18 net
n 11 aHeit. A matemaTuyeckas GyHKUMA 3TON AYEMKM (BbINO NPOAEMOHCTPUPOBAHO B
rnase MaTtemaTuKa maTpuubl AHEAHW 1 ganee aetanbHO ByaeT pacCMOTPEHO B Ceayto-
e rnaBe) yKasblBaeT Ha CYET OCHOBHbIX fYEEK MaTpuLbl — Yucen, cogeprkawmx 0: —
10,20,30 n 1.4., npn 3TOM BegAa cyéT 10.

Cuyém 10 18-ii 6ykeoli YThR

1 2 3 4 5 6 7 8 9 10

Bl 11 12 13 14 15 16 17D

19 ol 21 22 23 24 25 26 27
28 29 g 31 32 33 34 35 36
37

© Upakau Yumua, 2019
B ogHOM cepuu 3aTMeHU NpuUcyTcTBYeT A0 72 3aTMEHUI (BKAKOYaA /IyHHble 3aTMme-
HUKA). I3To Yncno npucytcreyeT B 1 ayelike TR, ABNAACL YKa3aHUEM Ha NEPBbIN LUK,

Cymma cocTaBHbIX Undp Ha3BaHMA BykBbl — 6.
Cymma nopAaKoBbIX HOMePOB Ha3BaHMA BykBbl — 15.
CymMa YncnoBbiX 3HAYEHUI Ha3BaHMA BykBbl — 51.
Cymma 3Tnx 3HaYeHnn = 6 + 15+ 51 =72 —uucno
KONM4ecTBa 3aTMEHUN.

© Upakau Yumua, 2019
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Yncno 6 03HaAYaeT KOIMYECTBO PACXOXKAEHMA B MeCALAX B CPaBHEHUM C ero NpoTUBO-
MONOXKHbIM LLUK/IOM.

Kak BMAHO Ha cxeme pynna 6yke CTh — conHe4YHble 3amMeHUsA, AMENKM STOM rpynnbl
PacnosoXeHbl B TAKOM NOpAAKe, NPU KOTOPOM OnpeaeneHbl LLUMK/bl Nap 3aTMEHUI, ABU-
KYLMXCA OT CEBEPHOTrO M HOXKHOMO MOIKOCA B HANpPaB/AeHUM Apyr K apyry. Kaxapin us
3TUX UMKNOB 3aKaHYMBAETCA POBHO Ha MPOTMBOMNOIOXKHOM NOJtOCE 3eMAn U ero cepeamn-
Ha UMKNa NpMXoauMTCA POBHO Ha 3KBaTope B 18 6ykee YTH.

HukauyHocmoe CoaHeuHbix 3ammeHuli

Havano c Havano c Bpemsa
PacxoxaeHue,
Umknbl CeBepHoro HOxHoro NPOXOXKAEHNS,
B Mecauax
nontoca nontoca B roaax

1-i1: yacTtHble C.3. Ch XCh 6 100
2-i: yacTHble C.3. 4CR ECTR 5 200
3-i: yacTHble C.3. NCh CCh 4 300
4-1: yacTtHble C.3. acCh NCR 3 400
5-i: yacTHble C.3. 8Ch +Ch 2 500
6-1: nonHble C.3. dCh LCR 1 600
7-1: coegnHeHune.

naBHOE NonHoe KonbueobpasHoe 0° +50

3aTMeHMe Ha ocun YChR +50

Yy3/10B.

8-1: nonHbie C.3. LCR achr 1 800
9-i: yactHble C.3. +CR el ) 900
10-#: yacTtHble C.3. NCRh ach -3 1000
11-n: vactHble C.3. CCh nch -4 1100
12-i: yactHble C.3. TR 4Tk -5 1200
13-i: yactHble C.3. XCR Ch -6 1300

© Upakau Yumua, 2019

Kaxapit umkn npoxoaut okoso 100 net. NhaBHoe ConHeyHoe 3aTMeHMe, KOrga OHO
HaXo4MTCA Ha ocu y3108B JlyHbl, npoucxoauT Yyepes 650 neT oT Hayana 3apPOXKAEHUA LINK-
na. Matpuua AHBEAHM yKa3biBaeT 1 Ha 3To 0b6cToATeNbCTBO!

TaK KaK 18 auenka YCTh BegeT cyéT uncna 10, To HaYMHAA 0OpaTHbLIN OTCYET nNopssa-
KOBbIX HOMepOB OT 3ToM AYenkn: 18 YCh + 17 UTH + 16 QR + 15 DM + 14 RT = 80.

Cnepytowan ayerka no cyéty — 13 dCh. 31a 6yKkBa yKasbiBaeT Ha NOHOE COJIHEYHOE
3aTMeHue, HacTynatouwee Yyepe3 600 neT nocne Hayana 3apoxaeHua. M Tak Kak obpar-
HbIM OTCYET Havanca ¢ bykebl 18 YTR, yKkasbiBatowyto Ha [naBHOe COIHEYHOE 3aTMEHMeE,
TO OH nornyecku cnegyet ao 6yksbl 13 dCh.
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MopaakoBbi Homep — 13.
Yucnosoe 3HaveHune — 40.
MNpounssegeHne NOPAAKOBOro HOMepa 1 YNCI0BOrO
3HaveHnAa = 13 x 40 = 520.
Ntoro: 18 + 17 + 16 + 15 + 14 + (13 x 40) = 600 — KO/IN4ECTBO
© Mpaknu Yumua, 2019 NE€T HACTYNNEHUA AaHHOro umkna dCh ¢ momeHTa 3apoXKaeHus.

MeTog, cuéta 650 net MNasHoro conHeyHoro 3atmeHna YCh (HeCKONIbKO MeToA0B).

TakK Kak ymkn dCh HacumTtbiBaeT 600 neT, To cnegytowme 5 aueek ot camoit 13-i auen-
K @dCh go 18 ayeikn YChR: (RT) 10+ (DM) 10 + (QR) 10 + (UTW) 10 + (4TR) 10 = 50.

Utoro: 600 + 50 = 650 nerT.

A Takxe: 18 ayenka YTH, cuntana gecatkn, To Nnpm obpaTtHoOm oTcyéTe nonydvaetca: 10 +
10+ 10+ 10+ 10 + 10 = 50 — 4TO ecTb UnMcnoBoe 3HavyeHue 14 ayenkm RTL.

MopsaakoBbIn Homep — 14,
Yncnosoe 3HaveHume — 50.
MNpounsseaeHmne NOpPAAKOBOro HOMepPa U YNC0BOTrO
3HayeHmna 14 x 50 = 700.
Utoro: 700-10-10-10-10-10 =650 — Konnyectso net
© Wpakau Yumua, 2019 HACTYMNJIEHUA AaHHOro umkna YCh ¢ MOMeHTa 3apoXKaeHuA.

lMpucymcmsyrom u dpyaue memoodsl pac4éma, HO OCHOBHOU NMPUHYUM yxce npoodeMOoH-
CMPUPOBAH.
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raeHoe ConHeyHoe 3ammeHue

© Upakau Yumua, 2019

MaTpuua AHBAHM BeAET CYEeT CONHEYHbIX 3aTMEHUN, AeTa/ibHO YKa3blBas Ha UX LMK-
NMYHocTb U TMN. Korpa cuet goxoaut ao 35 ayenkn XTH, 4To ABNAAETCA KOHLUOM LMWKANA
CoNHeYHbIX 3aTMeHMI, TO CYET cOpacbiBaeTca, U LMK BO3BPaLLAEeTCA B HaYa/ibHOe NoJio-
YKEHUEe, a NPUHLUN Mepbl BPEMANCYNCIEHUA NEPEXOANT HA HOBbIN, Bonee rnobanbHbIN
YPOBEHb.

KonbyeobpasHoe ConHevyHoe 3ammeHue

18 faemofiscoo + 11 comy

650 fiaomofiscoo

© Upakau Yumua, 2019
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CYéT UMK NOBTOPEHUA CO/THEYHOTO 3aTMeHUA Ha PUKCMPOBAHHOM MepuanaHe
3emnu

ConHeyHble 3aTMEHMA OAHOro LMKAa 0bpa3ytoTca B pa3MyHbIX mecTax 3eman. OHu
NOABAAOTCA HA 06omnx nostocax 3eMan 1 NOCTENEHHO ABWMKYTCA APYF K APYry, BCTpeYa-
ACb Ha NMHUKM JIyHHbIX y3108B. U aatoT npu atom MnasHoe KonbueobpasHoe ConHeyHoe
3aTMeHUe 1 Janee cneaytoT K NPOTMBOMNONOXKHOMY NOMKOCY, 3aKaHYMBAA NPU 3TOM CBOM
UMK (OemasbHO 66110 NOKA3aHO 8 npedbidyweli yacmu).

B matpuue AHBAHU 24 aueika +Ch yKa3biBaeT Ha
[NaBHbIN MepunanaH 3emMnu, C KOTOPOro BeAETCA CHET
BPeMANCHUCNEHUA.

© Upakau Yumua, 2019

3HauYeHMna AYerKu:

1. NMopsagkosbin Homep 6ykBbl +CTR — 24. 24x15=360°. YKasbiBaeT Ha CYET BCex
rpaaycoB NOBEPXHOCTU 3eMAu.

2. Cymma coCTaBHbIX UMdp Ha3BaHUA ByKBbl — 12. YKa3blBaeT Ha NJ10CKOCTb CEYEHMA C
24-m mepuanaHom.

3. 24-i yneH apudmeTnyeckorn nporpeccun ayenkm — 300. Ero cymma ¢ YncnoBbim
3HaYeHnem ayenkn = 300 + 600 = 900 — KonmyecTBo seT UnKna CoNHEYHbIX 3aTMEHUI B
nosuunmn +CH.

4. 4-x MepHbI/ reoMeTpUYecKmii CMmBoa ByKBbl — OCb W 9KBATOP 3eMun.

5. CyMmMma 4McnoBbIX 3HA4YEHUN Ha3BaHMA ByKBbl — 651.

651 — 3TO KONNYECTBO f1eT, NPU KOTOPOM 1 TUN CONHEYHOro 3aTMeHMA NOBTOPMUTCA B
TOM Xe mecTte/reosiokaumm 3emnu. (Tn CONHEYHOro 3aTMEHUS NPU 3TOM YKa3aH U C y4é-
TOM HaxoXAeHWA B onpeaenéHHOM CO3Be34MK).

NTak: 24-a bykBa +Ch gononHutenbHo BeAET CYET NMOBTOpPEHUA 1 TMNA CONIHEYHOro
3aTMeHMA Ha Ntbom PUKCMpPoOBAaHHOM MepuanaHe 3eMnu.

CUYET rpaZycoB BPaLLEHUA 3€MHOW IKAUNTUKU U LIMKNA 3€MHbIX Y3/10B PaBHOAEHCTBUMA

Tak KaK 3eMHas 0Cb HaK/NOHEHa K NIOCKOCTU CBOEW OPOUTLI/IKNUNTUKM, OHA TaK XKe
HaXoO4WUTCA NOA, ABUKEHNEM U3-33 BAUAHUA APYrMX aCTPOHOMMYECKMX PpaKkTopoB. TouHee
B ABMMXXEHMUWN HAXOAATCA Y3/1bl PaBHOAEHCTBUIM 3eMIn — mecTa nepeceyeHns HebecHoro
9KBATOpPa M 3KAUNTUKKU. MaTpuua AHBAHW BeOET CYET ¢ BeceHHero pasHoaeHCTBUA. To
€CTb, 3TO MOMEHT Hayana CYEéTa BCeX Mep BPEeMAUCYUCIEHUA, BKAKOYAA U Yy3/ibl PaBHO-
AeHCTBMIA 3eman. 1 unKkn B maTpuue paseH 360°, Ha4anbHOEe NOMIOXKeHMe y3na BeceHHe-
ro pasHogeHctema — 0°. [lanee Cc NPOXOXKAEHNEM BPEMEHM 3TOT y3en byaeT nocTeneHHo
CABUIATLCA NO KPYry U 3aKOHYMTCA B HAYaIbHOM NOAOXKeHUn — 0°.

Hauano cuérta c 1 Auerikm Ch.
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Cymma Bcex 3 YNCN0BbIX 3HAYEHMIN HAa3BaHMA
O6ykBbl =6+ 15+ 51 =72,
3a 72 ropa y3en BeceHHero paBHOA4EHCTBUA CABUraeTca
Ha 1 rpagyc no Kpyry.
CooTtBeTcTBEHHO, 72 roaa x 360 = 25920.

© Upakau Yumua, 2019

JAeuxceHue y3n08 pasHodeHcmauii

23¢03303s
ecliptic

) 233300
equator

© Mpakau Yumua, 2019
Yncno 72, ykasaHHoe B 1 Ayenke CTh, sBnaeTcA 3epKaibHbIM OTpPaXKeHnem 27 ayenku
Y1R (metanbHO 6bIN0 YKa3aHo B 1 rnase). 27 ayelika — 3mo KOoHeyHas Aa4yelika 1 yukaa
Kyba mampuybl AHBAHW. [lpu npodonxeHuu c4éma npoucxooum cbpoc yukna u 28
A4elika so3spawaemcs 8 nosuyuro 1 a4yedKu.

3epkanbHoe ompaxceHue 27 6ykenvl 9TR

© Upakau Yumua, 2019
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YunTbiBaA acTPOHOMMYECKOE Ha3HaYeHne JaHHOro MeToa CYéTa, aTa 27 Aadyenka 91R
YKa3blBaeT Ha KOHeL, UMKIa ABUXKEHWNA Y310B PaBHOAEHCTBUM.

MopaaKoBbIN HOMEP AYenKn — 27.

CyMMa 4mMcnoBbix 3HaYeHUM Ha3BaHMsa bykebl — 960.
JINHrBMCTMYECKOE Ha3HaYeHMe Ha3BaHMS OYKBbI
Y7k (nepeBoa ¢ KAPTBE/ILCKOTO A3blKa) — 8BHyMpu,
doma.

© Upaknau Yumua, 2019

27 x 960 = 25920 — KONMYECTBO NEeT UMKAA ABUKEHUA Y3/10B PAaBHOAEHCTBUIN 3eman,

33 BpPemMsi KOTOPOro NMpOUCXOAMUT MOJIHOE ABUMKEHWE MO KPYry SKAUNTUYECKUX FNaBHbIX
co3Be3guit.

Cuém 25920 nem e mampuye AHEAHU

32

S

27 x 960 = 25920

© Upakau Yumua, 2019

NTaK, maTpuua AHBAHW pasaenseT BeCb LKA BPaLLEHMNS Y3/10B PaBHOAEHCTBUI NO K-
NMNTUKe 3emnnm Ha 27 4vactel. 3a BCE 3TO BpemMA BeCb LMK MPOXOAUT Kpyr
3KNMNTUYECKMX co3Be3anin. Kaxkaaa ero yactb cogeput 960 net. KoHeu 3Toro umnkna
npu CYETE NPUXOAMUTCA Ha 27-10 AYENKY, KOTOpPaA B CBOK O4vepeab 3aKaHUMBAET CYET
oaHoro Kyba matpuubl AHBAHW, 1 B HEM Nponcxoant cbpoc, Bo3BpaLLan CHET B 1 AYEMKY.
Co3Be3aus pasgeneHbl Ha 12 cektopos. Takum obpasom, 25920/12 = 2160 net — 370

KO/IMYECTBO /IET 3@ KOTOPOE Y3/1bl PaBHOAEHCTBMA 3emnn 6yayT HaxoAMTbCA B OAHOM
co3Besanu.
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FeoueHTpusm u NrenoueHTpmU3Im

MaTpuuya AHbGaHM onpeaendaeT nopAaoOK pacnonoxKeHnA 06bEeKTOB CONHEYHOM cucTe-

Mbl.

1 rnaBHan ayenka CH yKasbiBaeT Ha JlyHy.
4 ayeirika 6QhR ykasbiBaeT Ha ConHue. (0emasnbHo bbis10 paccmompeHo paHee).
Takmum obpasom, onpegeneH NOPAAOK PACNONOKEHMA NAAHET NO UX OTAANNIEHHOCTM OT

3emnu.

PacnonoxceHue nnaHem

Ne ayeliku, nopadok | Ne ayeliku, nopsa0oK
omoaneHHocmu om | omdaneHHocmu om | HazsaHue | O6vekm ConHe4vHol Tun
3emnu ConHua bykebl cucmemeol/naaHema naaHemsi
(FeoyeHmpusm) (FenuoyeHmpusm)

1 3 Ch NyHa/3emns BHYTPEHHASA
2 2 4ChR BeHepa BHYTPEHHAA
3 1 Nch MepKypuii BHYTpPEHHAA
4 4 o0QhR ConHue
5 5 MR Mapc BHeLWHAA
6 6 1R KOnutep BHELHAA
7 7 bMR CaTypH BHeLHAA
8 8 1 YpaH BHELWHAA
9 9 aChR HentyH BHELWHAA

© Upaknau Yumua, 2019

JaHHbIM NPUHLMMNOM NOCTPOEHUA CHETA MaTpuLa AHBAHUM yKa3biBaeT Ha [eoueHTpmU3Im
— HA4a/z0 CYETa OT 3eMNMn.

Ho, Tak e npucytcTByeT M NpUHUMN CYETa [ennoueHTpmama — Hayvaso OTCYETa OT
ConHua. N'pynna 6yks QR coctonTt ToNbKo 13 2 6yks: ©QR 1 QR. 3TK ByKBbI B rpynne yka-
3bIBAlOT Ha acTpogmMHamunky ConHua.

CoOOTBETCTBEHHO, C 3TOM NO3ULMKN HAYMHAETCA OTCYET Mo NpuHUMNy FeamoueHTpusma
— ot ConHua.
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MaaHemeol ConHeYyHol cucmemeol U UX pacrnosoxceHue 8 mampuye AHBAHU

parade of planets

Earth Venus Mercury Sun

© Upakau Yumua, 2019

TakoW NPUHLKUN NOCTPOEHUA NNAHET, YKA3aHHbIA A4ernKamm matpuubl AHbaHU — 3TO
Mapag nnaHeT. MOMEHT BO BpeMEHMU, KOr4a BHYTPEHHME U BHELWHME NAaHeTbl HaXo4ATCA
Ha TIMHUM COeANHEHUA.

Ha aTom ypoBHe cyéTa BpemancYncneHma matpuua AHEAHN nepexoauT Ha CYET opouT
Apyrnx nnaHet CONHEYHOM CUCTEMBI.

Camasn rnaBHaA nnaHeTta, GOpMUPYIOLLAA LEHTPUPOBAHME TPABUTALLMOHHbBIX pacrnpe-
AeNeHNn No CONHEeYHOM cucteme — 3To nnaHeTta KOnuTep. brarogapa eé actpogmMHamuke
opbuTa 3emnn, Kak U A4Pyrux NaaHeT, OTHOCUTENIbHO CTabuibHa.

TaK Kak maTtpuua AHBAHWU, NOCTPOEHMEM BCEX OAHOPA3PAAHbIX A4YeeK oT 1 ao 9, yKa-
3bIBaeT Ha lNapag nnaHeT, cGOPMUMPOBAHHbBIN NO NPUHLUMNY rE€OLLEHTPU3IMA U FE/INOLEHT-
pU3Ma, TO BCe BHYTPEHHME NJaHeTbl COTHEYHOW CUCTEMbI HAaXOAATCA B HAaTa/IbHOM NOJIO-
YKE€HWU, a BHELIHWE N1aHeTbl B ONNO3ULMK (POBHO Ha NPOTMBOMNOJIOXKHOM CTOPOHE), a ca-
Mo ConlHUe No UeHTpy.

Cnedyem 3amemumes, ymo repgoe Hebo — amo He 3emns, a JlyHa. Ho, oHa aensemcs
CyMHUKOM 3eMsu u 8xooum 8 3eMHYH acmpoOUHAMUKY, U, makKum obpa3om, 8 0GHHOM
npuHyune cyéma JlyHa u 3emna — smo 00HO eOuHoe uesnoe. TaK KaK y bonbwuHcmsa
Opyaux naaHem npucymcmeayem MHOMECMB0 C80UX CITYMHUKO8, MO OHU MAK Xe A8/A-
FOMCA Yacmobo acmpoOUHAMUKU c8oeli NaaHemeol.

CYET BpPEMANCYNCNEHMA HAYMHAETCA C CAMOTr0 ABUXKEHUA NO opbuTam, HayaTbIl C Ha-
Ta/ZIbHOTO MONOMEHUA BHYTPEHHUX nnaHeT ConHeyHou cuctembl — 3eman, BeHepbl,
MepKkypua 1 BHewHMX nnaHeT — Mapca, Onutepa, CaTtypHa, YpaHa, HentyHa c wmx
Onno3nLnii.
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PacnonoxceHue naaHem — cmapmoeas nosuyus omcyéma epemMmAucqyucneHusA

© Upakau Yumua, 2019

OcHoeHble 06vekmbl ConHevHoli cucmembl

MopAadok pacnonoxeHus

Ob6vekm | byKksa lNonoxceHue
HQO AUHUU COeOUHeHUs

3emna C HaTa/ibHOe 1
ConHue ) LeHTpanbHoe 4
lOnutep | " [npoTuBoCTOAHME 6

© Upakau Yumua, 2019

3amevaHue: Ha 0aHHOM yposHe 8peMAUCHUCAEeHUA, Napdad naAaHemM MOMXem Haxo-
oumesCA 1o NPUHYUny 2eauoyeHmpusma aubo 2eoyeHmpusma (0aHHsIl 8onpoc mpeby-
em pazbupamesnscmea npogeccuoHanbHbIMU ACMPOHOMAMU).

Tak Kak maTpuua AHH6aHM BeAET CHET meTog0M BUNONAPHOCTU, TO STOT NPUHLLMUN YKa-
3aH M B c4éTte opbut 3eman c Onutepom.

MepBbll AeHb — 3TO MOMEHT/TOYKa BeceHHero paBHOAEHCTBMA 3eM/IM B CBOEM Ha-
TaNbHOM MNOJIOXKEHUE U OAHOBPEMEHHO MOMEHT/TOYKA MonoXxeHua KOnutepa B cBoel
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ONMoO3ULKUKM OT HaTa/IbHOro NoaoXeHus. To ecTb KONUTEp HaXo4AUTCA POBHO HA IMHUMK CO-
eanHeHuns ¢ ConHuem n 3emnei.

[0 3Toro momeHTa 6bl1 PacCMOTPEH NPUHUMN cCYETA MaTpuuen AHBaHU acTpoamHa-
MUWKKN 3emnun. TaK Kak npucytcTeyet bBUnonapHoOCTb, TO MeTo, CH4ETa OA4HOBPEMEHHO Ha-
YMHAETCA U C 6-1 AYelikK Th1R, ABNAACL NP 3TOM CUHXpPOHM3aunen 1 aueikn/6yksbl TH.

6 avelika 1R

MopaaKkoBbin HOmep — 6.
Yucnosoe 3HavyeHune — 6.
Cymma umdp HasBaHua bykebl — 12.
Cymma nopaaKoBbIX HOMEPOB Ha3BaHUA
6ykBbl — 30.
© Mpaknu Yumua, 2019  CYMMA YMCNOBbIX 3HAYEHWI Ha3BaHUA ByKBbl — 66.

HOnumep

6th geocentric orbit
1 year = 12 Earth's years
(6+6)x12=144 years - 1 zodiac cycle
30 years - low opposition to Natal status
6x6=36 years - third return
66-6=60 years - Jupiter/Saturn conjunction
6x12=72 - 6th return

© Upaknau Yumua, 2019

MNapameTtpsbl KONuTepa:
®  33aHMMaeT 6-e Heb6O, OpbUTY NO OTAANEHHOCTU OT 3eM/INn.

e 1 onuTepmaHcKkui rog = 12 3eMHbIM roam.
®* OJI0XKeHWe B CBOEN ONno3uLmn Yyepes 6 3emMHbIX NeT.
e 30 3eMHbIX 1€T — NONIOXKEHNE B HUXKHEN ONNO3ULUKN K HAaTaZIbHOMY, 2 lONUTEPUAH-

CKMX roga c4éta OT Onno3mymu.
® 66 3eMHbIX IET — MONOKEHNE B HUXKHEN ONNO3NLMN K HaTalbHOMY, 5 tonutepmnaH-

CKMX NIeT C4ETa OT ONNO3nLMn.
e (6x6)=36 3emHbIx neT — 3-i Bo3BpaT lONUTepa B HaTa/IbHOE NOIOXKEHMUE.
e 12x12=144 3emHbIx neT — 12 BO3BPATOB B HaTa/ibHOE MOJIOXKeHUe.
® 66-6=60 3emHbIx neT — 1 unkn coeanHeHuna KOnutepa ¢ CatypHom.
e 6x12=72 3eMHbIx neT — 6-1 Bo3BpaT KOnutepa B HaTa/sibHOE NOIOXKEHMUE.

hd M TaK Aanee.
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To ecTb, BCe YUNCNOBbIE 3HAYEHMA 6- AYenKn "h1R yKa3biBalOT HAa NapamMeTpbl acTpo-
AMHaMmunKun KOnuTtepa, yuTéHHbIE B 3eMHbIX rogax. U nx ocHoBHoe Ha3HayeHue eCcTb HaYva-
N0 CYETA BPEMANCHUCNEHUA B NONOKEHUMN ¢ onno3uumnm KOnutepa, Kak n 6bI10 yKaszaHO
paHee.

Bce ocTaBwMecAa matemaTMyeckme AEeUCTBUA C YNC/IOBbIMU 3HAYEHUAMM SYEMKMU, TaK
e byayT 4eMOHCTPMPOBATb Ha aCTPOANHAMUYECKYHO XapaKTepucTmky onutepa.

B acTpoanHamunke ntob6oro o6 bekTa CONHEYHOM CUCTEMbI UTPAIOT POIb 0CObble acTpo-
HOMMYECKMe cobbITUS, MMEtoLLINE CBOK LMKAMYHOCTb. OAHMM U3 TaKMX COBbITUIM ecTb Co-
eanHeHue nnaHet KOnutepa ¢ CatypHOM. YUUTbIBAA OFPOMHYIO MAcCy 3TUX NAAHET, B TOT
MOMEHT, KOrga OHW COeAMHAITCA, OHM CBOMM FPaBUTALMOHHBLIM pacnpegeneHnem no
CO/THEYHOM CUCTEME, HaNPAMYIO BAMAIOT U Ha camy opbuTty 3emnu, ctabunumsmpysa eé act-
POANHAMMUKY.

CoegunHeHue KOnutepa ¢ CatypHoMm npoucxoaAart Kaxable 20 net. Kaxkgoe cneayouiee
coegmHeHne bypet Haxoautca B 120° ot npeabigywero. B 1 umkne — 360°, Bcero 3 coe-
AVHEHUA U paBHbl 60 3eMHbIM rogam.

CoeduHeHue FOnumepa ¢ CamypHom

© Upakau Yumua, 2019

1 unkn coegmnHenuna tOnutepa ¢ CaTypHOM, paBHbii 360° ABMKEHUA BOKPYr cO3Be3-
AN SKNUNTUKKN = 60 3eMHbIM rogam, a MeXxay CoeANHEHUAMMN MPOUCXOAAT ONMNO3nULUM
3TUX nnaHet. MNepeas onno3uuma yepes 10 net (60°), BTopas yepes 30 net (180°), TpeTbA
yepe3 50 net (300°). JaHHaA nocnenoBaTeNIbHOCTb AeTasbHO OyAeT paccMOTpeHa U B
cnepywouweit rnase «AHBAHW u KAPTBE/IbCKUU (TPY3UHCKINM) A3bIK .

Cnedyem ommemumb, YmMO 3mMom UUKsa 8 Mupe acmposio2uu A8a9emca hyHOaMeH-
MmasnbHbIM.
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CueT B matpuue AHBAHM, Kak MU MO BCEM APYrMM LMKAaM/Mepam BpeMANCHUCIEHMUS,
HauyuHaeTca c 1 aueiku CR.

Omcyém coeduHeHuli FOnumepa c CamypHOM 8 IKAUNMUYECKUX C038e30UAX

Ne coeguHe- | Kon-Bo 3eMHbIX Avenka / T Neo e
HUA ner bykBa co3Be3ama
1 20 Ch 120 OseH 1
2 40 4ChR 240 NeB 5
3 60 nch 360 Crpeney, 9 1
4 80 oQR 120 Tenew, 2
5 100 MR 240 Jesa 6
6 120 1R 360 Kosepor 10 2
7 140 bR 120 |bausHeupl
8 160 F1 240 Becobl
9 180 aChR 360 Boaonet 11 3
10 200 1R 120 Pak
11 220 8|Ch 240 |CropnuoH
12 240 BTL 360 PblI6bl 12 4

© Upakau Yumua, 2019

Tak Kak 3 coegmHeHna B 1-m umkne GopMupyoT PaBHOCTOPOHHWUI TPEYroNbHUK, TO 3TN coe-
ANHEeHMA 6yayT NPOUCXo4MTb B COOTBETCTBYIOLLEM SKAUNTUYECKOM co3Be3guun. Korga coegmHe-
HWE MNPOUCXOOMUT B KaxKAblh 4- pas, TO B 3TOT MOMEHT NPOUCXOAMT CABUI 3TOrO0 MecTa
coegMHeHUs B cnepylowee co3sesane No SKAMMTUYECKOMY Kpyry co3se3gui. To ecTb, 3a 240
NeT coegMHEHNA NePEXoanaT — CABUIAOTCA B CNeAyIOLLYO Fpynny cO3Be34UN.

CoeduHeHue FOnumepa ¢ CamypHoOM U 3KaunNmMuy4ecKue co3ee3ous

6 360 12

30 |'l sorb
6X30=180° 12X30=360°

summer solstice

© Upakau Yumua, 2019
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MaTtemaTuyeckmne 3HadyeHms 6 n 12 ayenkun "h1R 1 'BTL yKa3biBatoT, Takum obpasom, n
Ha ocobbl NOPAAOK pa3aeneHnsa sKINNTUYECKUX CO3BE3 M.

Tpynna 6yke «Th»

Ne auenkn matpuubl | HazsaHune byksbl
6 1R
10 1R
27 91R
28 h1R

© Upakau Yumua, 2019

TakK Kak 6 bykBa ™R, asnsaacb nnaHeton KOnutep, koppenupyet ¢ 10 6ykson 1R, To B
AaHHOM cnyyae 1 TR ectb 1 coeauHeHune HOnutepa ¢ CaTtypHOM, paBHbIM 20 3eMHbIM
rogam, u, Takum obpasom, 1 TR cyMTaeT KONMYECTBO NPOMNAEHHbIX 3EMHbIX €T B rpaay-
cax.

Omcuyém 3emHbIx 1em coeduHeHuii lOnumepa ¢ CamypHom

7

g R 5 Q U Y

80 100 120 140 160 180
13 14 15 16 17 18

bd L P 4 O 4+ N Y Yy
200 | 220 7 240 | 260 7 280 7 300 | 320 7 340 A36Ool

© Upaknau Yumua, 2019

1 umkn paHHoro c4yéta = 360°, OH 3aKoH4YeH B 27 suyenke Y1R, ABNAACL COCTaBHOM
6yKBOM rpynnbl 6yKB « Th».

Takum 06pa3om, Ha 3TOM ypOBHE CYETA BPEMAUCYUCIEHNA MATpuua AHBAHU adenaet
CMHXPOHMU3aLMIO CBOUX LMKNOB B 27 AYeilKe.
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27 avelika 97h

MopaaKkoBbIn HOmep — 27.
CyMma cocTaBHbIX UMdpp Ha3BaHUA byksbl — 15.
Cymma nopAAKOBbIX HOMEPOB Ha3BaHUA

6ykBbl — 51.
CymMa YncnoBbix 3HaYeHU Ha3BaHMA BykBbl — 960.
© Upaknu Yumua, 2019 |'|p0V|3Be,EI,EHV|e yucen: 27x960 = 25920.

B aTOM AYelrike NpomncxoamnT CABUT MNapbl YNCNOBbIX 3HAYeHUI. Cymma COCTaBHbIX LUdp
Ha3BaHMA H6yKBbl 1 Cymma NoOpAAKOBbIX HOMEPOB Ha3BaHMA BykBbl — 15 n 51 B cpaBHe-
Hue c 1 auerikon Ch.

Cdsue napol Yucaoewvix 3HavyeHuii 8 mampuye AHBAHU

© Upaknau Yumua, 2019

Takown NpMHUMN cABUra Nap YNCNOBbIX 3HAYEHUIM B MaTpuLLe AHBEAHW YHMUKANEH N Haxo-
ANTCA TONbKO B 3TUX ABYX fiYerKax 1 m 27. YunuTblBaa matemaTuyeckyro pyHkuuio 27
AYElMKM, OHa 3aKaHuMBaeT cY4éT B 1 Kybe maTpuubl AHBAHM M BO3BpalWaeT nocneaosa-
TeNbHOCTb CYETA HA HAYaNlbHOE MONOXKEHUE, B 1 AYENKY.

NTaKk: B 27 ayeike npomcxoamnt ocobana CUHXPOHM3ALUA LUKIOB BPEMANCUNCAEHUS,
paBHaA 360°. o BpeMeHHOM LWKaae pas3inMyHbie aCTPOHOMUYECKME ABNEHUSA, TAaKUM 06-
pa3om, byayT co3gaBaTb 0COBYO CMHXPOHM3AUMIO Apyr ¢ apyrom. OAHMM M3 TaKUX TU-
NOB CMHXPOHM3ALMIM €CTb Napa — LMKAblI 3€MHbIX Y3/10B PaBHOAEHCTBUI, NPeL,eCcCUOH-
HOe ABMXEHME 3eMHOM OCU MO SKAUNTUKE C LUKNAMUN OBUXKEHUA coegmnHeHMn KOnuTepa
¢ CaTypHOM MO 3KANNTUYECKMM CO3BE3AUAM.
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FnaBa 3. AHEAHU 1 KAPTBENLCKUM (TPY3UHCKWIA) A3bIK

OcHoBHaA ¢yHKLMA ByKkBbl AHBAHW eCTb cogepkaHue B cebe yncna. To ecTb, cama byK-
Ba UnTaeTca IMbo Kak uMcno, AMbO Kak 3BYK. Bce ByKBbl MMEIOT CBOM Ha3BaHWUA, braroaa-
psA KoTopbiM GOopMUpPYHOTCA PyHOAMEHTA/IbHbIE CNOBA MaTEMATMYECKOTO Ha3HaYeHUA B
KAPTBE/IbCKOM (rPY3MHCKOM) A3blKe.

CnoBo AHBAHW, B NepeBOoAe C KapTBeNbCKOro — andasuT. Tak Kak AaHHaa maTtpuua
A4YeeK HasblBaeTca AHBAHM, TO 3TO Ha3BaHWe HECET B cebe ocobyto nHpopmaymto, cpop-
MWPOBaAHHYI HA OCHOBE CaMOi MaTpuLbl.

AHbBaHM cocTouT U3 2 Has3BaHuM Byks: 1 6ykBbl CTh, 2 6ykBbl YCR 1 KapTBENbCKOrO
OKOHYaHuA 1.

Ha3HayeHue AHBAHU

¢

© Upaknau Yumua, 2019

Cymma cocTaBHbIX unop 6yks Th n 4Ch =6 + 8 = 14.

MopaakoBbi Homep bykBbl 1 (0KoHYaHKe) = 10.

Utoro: 14 + 10 = 24, 4yTO ecTb YKasaHue Ha 24 ayenky +Ch, aBnAloWENCA CUMBOJIOM
3emnn.

Taknm obpasom, cnoso AHEAHM MAaTEMATUYECKN YKa3blBAaET Ha CBOO MPUHAANENKHOCTb
K 3em/ie, TaK KaK OHa Be4ET CHET e€ acTPOAUHAMMUKMW.

Cymma 4mMcnoBbIX 3HAYEHMMN COCTaBHbIX BYKB Ha3BaHUA BYKB M NOPAAKOBOro Homepa
OKOHYaHuA 1=(50+1)+(2+1+50)+10=114.

Yucno 114 — 370 uncnosas 3anuce umodp 1 6ykebl CTH.
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Yucno 114 u AHBAHU

CRYTR1-114-[TR1.1.4.
CR  1.+50. - 51

UChH 2.+1+50. -53

© Upakau Yumua, 2019

Yncnosoe 3HavyeHue, popmupytoLeeca caMmm coBom AHBAHMW, yKa3blBaeT Ha rNa.-
Hyto nepsyto 6ykBy Ch, Heca B cebe uncnosyto 3anmncb — 114,

A TaK)Ke, B Ha3BaHWW AHEAHW NPUCYTCTBYET M 3aZaHHaAA NocneaoBaTelbHOCTb Byks — 1
CR, 2 4CTR, KoTOpble ABAAIOTCA NEPBbIMU YIEHAMU MaTeEMATUYECKUX Nporpeccuit, pop-
MMPYIOLLMXCA HAa OCHOBE 3TUX BYKB M, COOTBETCTBEHHO, HAa4a/IOM OTCYETA Mep BpPeMAUC-
yncneHuA.

NTaK: KapTBeNbCKoe cnoBo AHBAHW npsambiM obpasom HecéT B cebe camy cyTb eé
MmaTpuubl. OHO cpopMMPOBAHO HAa OCHOBE CaMoi MaTpuLbl AHBAHM ¢ nomolbto 6yke Ch
n 4CR, NnocTaBNeHHbIX B TAKOW MNPaBUIbHbIA NOPALOK.

B KapTBeNbCKOM A3bIKE MPUCYTCTBYET YHMKA/NbHAA NOCNeA0BaTe/IbHOCTb HA3BaHWUM
ABY3HaYHbIX Yncen, cogepxawmx 0.
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HazeaHus 08y3Ha4YHbIx Yucen

Yucno HaseaHue YuTaeTca Ha pycckom MaTemaTnyeckas MHoXutenm
A3blKe 3anucb

10 Cal atu 10

20 QG oumn 20

30 QC_oC_Ttadl ou_Ja atu 20+10

40 Qhd QG opMm_oumn 2x20 2

50 Qbd QC_o6C _TA1 |opm_ou_pga_atu (2x20)+10 2

60 LCa QG cam_ouu 3x20 3

70 LCd QG _o6C CTA1 |cam_ou_pa atu (3x20)+10 3

80 Qded _QG1 OTXM_oum 4x20 4

90 QdEd QG 6T TQ1|otxm_ou_aa atu (4x20)+10 4

CYMMa MHOXuTeNen: 18

© Upakau Yumua, 2019

B Ha3BaHMAX ABY3HAYHbIX YMCE/, KaK BUAHO Ha CXeme, MPUCYTCTBYET 0cobblii anro-
pUTM GOpMUPOBaHMA NocaeaytoLero Yncna. NMpu nocnenoBatenbHOCTM GOPMUPOBAHUIA
4yucen BO3HUKAKT MHOXKUTeNN yncaa 10 n 20. MHoxkutenu 2, 3, 4 u aanee ymkn cbpacobli-
BaeTCA B Haya/ibHOe nosioxKeHune. UToro: cymma Bcex MHoxutenen = 2+2+3+3+4+4=18.

18 ayeinKka maTpumubl AHBAHM — YTR.

Kak 6b1710 NpoAEMOHCTPMPOBAHO paHee, 3Ta AYENKa COAePKUT B cebe ocobyto maTe-
MATUYeCKYO PYHKUMIO — cYET umcna 10. E€ 4-x mepHOe reomeTpuyeckoe HauyepTa-
Hue/cumBon npsmbiIM 06pa3oM yKasblBaeT MO [NaBHOM AMaroHaAnM MaTpuubl Ha
HavyanbHoe 4yncno c4yéta 10 n Ha KoHeyHoe ymncno 90. NopU30HTANIbHAA IMHUA HA YMUCNO
10, a BepTnKanbHasa AnHUA Ha yncno 90. Cymma a3tux umcen = 100, YTO HA KAPTBENLCKOM
A3blke CL1, «acn». C 3TOro MomeHTa umMKa cbpacbiBaeTca U BHOBb HAYMTAETCA CO C/I0BA
Cal.

a0 Npaknun Yutmna. KAPTBE/ILCKUM (FPY3UHCKMIA) andaBuT «AHBAHWU» — ACTPOHOMMYECKUI KaneHaapb



FnaBa 3. AHBAHM 1 KAPTBE/IbCKUI A3bIK

18 avyelika YTh

1 2 3 4 5 6 7 8 9 10
B 11 12 13 14 15 16 17|

19 ol 21 22 23 24 25 26 27
) 31 32 33 34 35 36

© Upaknau Yumua, 2019

TaK KaK B Mupe maTpuu, NTOMMMO OCHOBHOW AMaroHanu ayeek NpUCyTCTBYIOT U A0NOA-
HUTENbHble AMAaroHaAN, O4HA U3 HUX ecTb NepneHAMKYAspHaA ANaroHa b OCHOBHOM, Ha-
ynHatowasnca B 18 ayenke YCR. Takum ob6pa3om, OHa AEe/NT OCHOBHYO AMAroHasb fye-
€K, cogep)Kawmux B cebe uymcna or 10 go 90 poBHO HAMONOBWHY, BCTPEYAsiCb B
nepece4yeHUn c OCHOBHOM AnaroHasnbio B Ymcne 50.

Yncnosoe 3HaveHune 50 copepxutca y 14 ayenkm RTdh. Cama 3Ta 6ykBa B maTpuue
AHBAHM ABNAETCA LEHTPANbHOWN.

14 yunen mamemamuyeckolii npoepeccuu = 105

1 2 3 4 5 6 7 8 9
10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18
19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27
28 | 29 | 30 | 31 | 32 |33 |34 | 35| 36
37 40

50

>

1| 3|6 /1015 21|28 |36 | 45
55 | 66 | 78 | 91 | 105 | 120 | 136 | 153 | 171
190 | 210 | 231 | 253 | 276 | 300 | 325 | 351 | 378
406 | 435 | 465 | 496 | 528 | 561 | 595 | 630 | 666
703 820
1275
1830
2485
3240
4095

70

©|lo | N |lo|lo|s (N |=|O
oo | N|lo|lo|s|lw(Nv|=]o

--
o
-
o
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To ectb 6ykBa YCh BkAtoyaeT umcno 105. OHo dopmupyeTca cneayowmm obpasom —
B 18 Aueike YCTR 6ykea CTh npucytctayeT 7 pas. O4HO U3 €€ YNCNOBbIX 3HAYEHUIN — YUCNIO
15. Utoro: 7 x 15 = 105.

Kak 66110 NpoaeMOHCTPUPOBAHO B NpeablayLimMX rnaBax, 3Ta bykea, Hanpumep, AenuTt
POBHO Ha 2 4YacTM UuuMKabl CONHEYHbIX 3aTMEHWUM, UWKAbl coeguHeHua HOnutepa ¢
CatypHom no 180° n agpyrue aCTpOHOMMUYECKUE ABNEHMUA.
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JAeneHue yukna coeduHeHusa KOnumepa u CamypHa Ha 2 yacmu

g R O

80 100 120
13

P 4
260

280 300

¢

Q U Y

140 160 180
16 17 18

n 4 4
320 340 | 360° |
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JINHrBMCTMYECKaA NOC/ea0BaTeNbHOCTb KapTBENbCKMX Ha3BaHWIM yncen ot 10 go 90
YKa3blBaeT M Ha NOpPAJOK CYETA QYyHAAMEHTANbHOTO UMKAa CONHEYHON CUCTEMbI — coe-
AnHeHuna KOnuTtepa ¢ CaTypHOM.

KapmeenbcKue HazeaHua 08y3HAYHbIX Yucesn U YUKAbI
coeduHeHusa lOnumepa ¢ CamypHom

Konunuyectso net KapTBenbcKkoe Ha3BaHWe yncaa Tun coegnHeHunA
10 Cal NPOTUBOCTOAHUE
20 Qcl coeAnHeHne
30 QC_oC _Cal NPOTUBOCTOAHME
40 Qhd QG coeanHeHue
50 Qhd OC_o6C Tl NPOTUBOCTOAHME
60 LCa QG coeAnHeHne
70 LCad QG _oC CTal NPOTUBOCTOAHME
80 Qded_ Qa1 coeanHeHue
90 Qded QGC_&T Tal NPOTUBOCTOAHMNE

© Upakau Yumua, 2019
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CoeduHeHusa u npomusocmoaHua lOnumepa c CamypHom

© Upakau Yumua, 2019

UTak; npoucxoaut yepegosBaHme Kapteenbckux cnos CG1 n QGCT, naeanbHO xapakTe-
pusytollee 3To GyHAAMEHTA/IbHOE aCTPOHOMUYECKOE AAIBNEHME.

MepBoe Yncno B JaHHOM OTCYETE — KapTeenbcKkoe cnoso T, 10.

OHo cocTouT u3 3-x 6yks: Ch, GCTH, 1R.

Kapmeenobckoe cnoeo TQ1, 10 (Nel)

4y151%Tb k
123456789

7:8; 9}

© Upakau Yumua, 2019
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1 6ykBa cnosa — C, NOpsAKOBbIA HOMEP U YNCNOBOE 3HaYeHne — 1.

2 6ykBa — @, nopAAKOBbIN HOMEpP M YnCcNoBOe 3HaYeHne — 9.

3 6ykBa — 1, NOpAAKOBLIN HOMEpP M YMcioBoe 3HavyeHume — 10.

TaK KaK B KAapTBE/IbCKOM A3bIKe 1 3TO OKOHYaHWe, TO Cama MaTpuL,a AHEAHW 3TO U yKa3biBaeT.

Cymma nepsoi u BTopoi BykBbl: 1 + 9 = 10, YTO €CTb CamMO /IMHIBUCTUYECKOE Ha3HayeHue
CNoBa M OKOHYaHue = 10.

To ecTb, maTtpuua AHBAHM yKa3biBaeT Ha METOA0/I0TMI0 NPOUCXOXKAEHMA KAK CaMOro CnoBa
Cd1, TaK M Ha O4HO M3 OCHOBHbIX OKOHYaHWI KapTBENbCKOro A3blKa 1, paBHoe 10, a TaKXe yKa-
3blBa€eT Ha BeCb pAg, umdp, 04HOPA3PAAHDIX YACEN C NEPEXOLOM B ABY3HAYHbIE.

Mpu paccmoTpeHnn b6onee rnyboknm metoaom, 31o cnoso TG TakxKe Koppenupyet c 18
Avenkon YTR, ABNAAC NepBbiM YNCIOM CHETA 3TOMN BYKBbI.

Kapmeenwbckoe cnoeo TA1, 10 (Ne2)

4: 00
0

O 1 [2[3[al5[6]7 9013610{15[21283645

[ 111213 |14 | 15| 16 | 17 JEM 1|55 | 66 | 78 | 91 | 105|120 136 | 153 Q

2| 19 2122 23| 24| 25| 26| 27 |2 190 [210] 231 253 | 276 | 300 | 325 | 351 | 378

3| 28 | 20 31| 32 | 33 | 34 [ 35 | 36 | 3| 406 | 435 [465] 496 | 528 | 561/ 595 | 630 | 666

4| 37 4| 708 820

5 s 1275 .

o o 1830

7 7

8 8

9 9

1095 90
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Mponucas Kaxayto 6yksy cnosa TQ1, Kak Ha3BaHua 6yks: CTh, GTH, TR, To cymma Bcex
COCTaBHbIX YNC/NOBbIX 3HAYEHUI BYKB byaeT pasHa: (1+50) + (9+1+50) + (10+50) = 171.

Yncno 171 — 310 18 yneH matemaTmyeckom nporpeccuu, To ectb byksa YCh.

Cymma Bcex nopsaKoBbix Homepos byks: (1+14) + (9+1+14) + (10+14) = 63.

Cymma Bcex cocTaBHbIX undp byks: (1+1+4) + (9+1+1+4) + (1+0+1+4) = 27.

Cymma 3Tux 3HauyeHun: 63 + 27 = 90, 4TO ecTb NocaeaHee YNCN0, B KOTOPOM MPUCYTCT-
ByeT cnoBo CQ1, a TakXKe U yKa3aHMe Ha YncnoBoe 3HayeHue 18 6yksbl YThR.

WUTak: KapTBenbckoe cioBo TAT co3aaHo Ha ocHoBe MaTpuubl AHBAHU M HeceT B cebe
BECb MaTeMaTUYeCKMN PyHKLMOHAN 3HAYEeHMUs camoro Yncna 10.
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FnaBa 3. AHBAHM 1 KAPTBE/IbCKUI A3bIK

Kaptesenbckoe cnoso dCH, «OH»

KapTBenbCKoe Ha3BaHME MEeCTOMMEHMA «OH» —3TO Ha3BaHWe 13 ayelkn dCH.

Kapmeenockoe cnoeo dCh
CF| X3WMBOL bLsbIEMfjMCOJdS

g C h

dCR 1314 [40.1.50.

ChH X6 36
X13-78
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CoctonTtmnsz 3 6yks: &, C, R.

CymMMma 4mcnoBbix 3HadeHun byks: 40 + 1 + 50 = 91, yTo ecTb UncnoBoe 3HaveHue 13-ro
Y/NleHa MaTeMaTUYECKOM NPorpeccum, To ectTb camoi byksbl/cnosa dCh.

Paccmotpes rpynny 6yks Ch, B 13 6ykBe dTh oHa npucyTcTByeT 6 pas.

MpousseaeHne nopaakoBoro Homepa bykebl TR B 6ykBe dTh M cymMbl COCTaBHbIX
undp 6yksbl Ch: 6 x 6 = 36.

MpousseaeHne nopsaakosoro Homepa byksbl Ch B 6ykBe dTh 1 nopsaakoBoro Homepa
6ykBbl dCh: 6 x 13 = 78.

Cymma 3TUX YMCNOBbIX 3HauYeHu: 36 + 78 = 114, yTo ecTb YMCNOBaAA 3aNMCb MaTeMa-
TMYeckoro 3HaveHua 6ykebl Ch: 1.1.4.

Taknm obpa3om, KapTBenbckoe mectoumeHmne dCh yKasbiBaeT Ha camy rpynny 6yks
CR B maTpuue AHBAHU, B KOoTopoi Bcero 13 6yks Ch.
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Fnasa 3. AHBAHU U KAPTBE/IbCKUI A3bIK

KapTtsenbckuit npeagnor dCRT3adM, «go»

KopeHb dCRTAGM ectb @dCR — 13 6ykBa dTR. Tak Kak AMHIBUCTUYECKOE HA3Ha4YeHusa 3Toro
CNOBAa YKa3blBaeT Ha TO, YTO HAXoAUTCA A0, TO eCTb A0 HEKOTOPOro COObITUA MAKN 3HAYEHUs, TO
cama matpuua AHEAHM B TaKOM Cay4ae 3TO U YKa3blBaeT.

Kapmeenockuii npednoe dCTARTIS", «Jo»

55 oo o1

51+53+54+124+55+66+62+23+60+ I

60+71+231=91( 910
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CnoBo dCRTAdM ykasbiBaeT Ha pag 6yke B maTpuue, ctoawmx ao 13 6ykebl dCh: Th,
4CR, "ICR, 6QR, 1R, 1R, BMIR, 1, GCH, 1R, 8TAH, BCL.

Cymma nx Yncnosbix 3Ha4YeHuMn: 51 +53 + 54 + 124 +55+66+62+23+60+60+ 71 +
231 =910.

A npounsBegeHMe cymm cocTaBHbIX Ludp 6yks dCh 1 cymmbl YNCNOBbIX 3HAYEHWUI COC-
TaBHbIx 6yks: 10 x 91 = 910.

Taknm obpasom, KapTeenbckui npeanor dCRTAGM yKkasbiBaeT Ha pag Bcex byKs, CTo-
Awmx oo bykebl dCh B maTtpuue AHBAHW.
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FnaBa 3. AHBAHM 1 KAPTBE/IbCKUI A3bIK

Kaprteenbckoe cnoso TR 1GCJ 4T, «paszsutue»

Mpowncxogut n3 3 HasBaHui byks: TR, ™R, GTA.

Kapmeenosckoe cnoeo 'TCR'F1GTS14C, «pazsumue»

6«3(‘)6»

Il-l
6 R
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Cymma BCex COCTaBHbIX Undp Ha3BaHMA OYKB:

(3+1+1+4) + (6+1+1+4) + (9+1+1+4) = (9) + (30) + (60) = 99, uTO ecTb NnocneaHee ABY-
3HAYHOE YMCNOo, B KOTOPOM NPUCYTCTBYET [/TaBHAA AMaroHasib AYEEK MaTPULLbl, COAEPIKa-
wme ymncno 0.

MpousseaeHne Bcex COCTaBHbIX Undp Ha3BaHMA 3 6ykebl MTH: 3x1x1x4 = 12, yTo ecTb
6ykBa bTL. E€ uncnosoe 3HayeHune — 30.

Takum obpasom: 30/3 = 10.

MpousseaeHne BCex COCTaBHbIX LNp Ha3BaHMA 6 6ykebl Th1R: 6x1x1x4 = 24, 4yTo ecTb
6ykBa +CR. E€ uncnosoe 3HavyeHune — 600.

Takum obpasom: 600/6 = 100.

MpounsBeaeHne BCeX COCTaBHbIX Undp Ha3zBaHMA 9 6ykebl GTH: 9x1x1x4 = 36, 4TO ecTb
6ykBa 'LCM. E€ yncnosoe 3HayeHne — 9000.

Takum o6pasom: 9000/9 = 1000.

UToro: BbicTpomnacb nocaegosatenbHocTb Ymcen 10, 100, 1000, 4yTo ectb pas3BuTme
pa3psaHocTen Yncen.
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Fnasa 3. AHBAHU U KAPTBE/IbCKUI A3bIK

LUnknnyHoctb maTtpuubl AHEAHU

HukauyHocmoe mampuybi AH6aHU

© Upaknau Yumua, 2019

Kak 1 6b110 NpoAeMOHCTPMPOBAHO, MaTpuua AHBAHW CUHXPOHWU3MPYET pas3/inyHble
Mepbl BPEMANCUYNCNEHUSA, ABNAOWMMUCA aCTPOHOMUYECKMMM COBLITUAMM B CBOEM CYE-
Te.

OaHUM 13 PyHAAMEHTaNbHbIX OCOBEHHOCTEN MaTpULbl AHBAHU — 3TO €€ cnupanesnsa-
HOe ABUXKEHME BO BpeMeHU. EE€ Aueinkun/6byKBbl pacnoNoKeHbl TaKUM 06Pa3oM, YTO OHM
YKa3bIBalOT Ha CYET rpagycos Kpyra = 360 rpagycam.

Caman obocobneHHaa bykBa, He BxoAAWaAs HU B ogHy rpynny 6yks, ectb 12 6yksa
'bCL. Eé yncnosoe 3HayeHue — 30. OHa BegEeT cyéT 30 aBeHaauaTb pa3: 12 x 30 = 360.

Hdanee no otcuyéty cneayowas 12 bykea — ato 24 b6ykBa +Ch. 3T1a 6yKBa BXOAUT B
rpynny 6yks Th. Cymma nopagKoBbix HOMepOoB cocTaBHbIx 6yks Ch = 15. Utoro: 24 x 15
= 360.

Hanee no otcuéty cneaytowan 12 6ykea — 3to 36 6yksa 'LTM. I1a 6ykBa BegeT cuéT 10
B maTpuue AHBAHWU. Yncno 10 B Karkgow suerike nposasasetca camor 10 6ykson k. Eé
Yucnosoe 3HayeHne — 10. To ectb: 10 x 10 = 100. CooTBeTcTBEHHO CYET yncna 10 c 1
A4enkn Ch no 36 aueiky 'LCM =10 x 36 = 360.

PaccmoTpeB nNpuHUMN GOPMMPOBAHUA KapTBEAbCKUX (FPY3MHCKMX) Ha3BaHWUM yucen,
cogepawmx 0 (GemanvHo 6bino paccmompeHo paHee), U eé COOTBETCTBME NOPAAKY
onno3vuunii n coeanHeHmn KOnutepa ¢ CatypHOM, TO 3anMUCb YMCeN B AYelrKax byaet
cnegyrowasn: 10 + 20 + 10 + 20 1 Tak ganee Ao 6E€CKOHEYHOCTM TaKMM YepesoBaHUEM.
Mpwn 3TOM 24 yneH Takou apudmeTmyeckor nporpeccnn = 360, YTO TaK XKe NPUCYTCTBYET
B 24 6ykse +Ch.

98 Npaknun Yutmna. KAPTBE/ILCKUM (FPY3UHCKMIA) andaBuT «AHBAHWU» — ACTPOHOMMYECKUI KaneHaapb



FnaBa 3. AHBAHM 1 KAPTBE/IbCKUI A3bIK

Cumeon 10 6ykeni Th

© Upakau Yumua, 2019

Kak BMAHO Ha cxeme, 1 uMKn maTtpuubl, paBHbin 360°, 3aKaH4ymMBaeTcAa B HBykBax: 12
'BCL, 24 +CTR n 36 'LTM. Tak Kak nepBaa bykBa Ch HauyMHaeT OTCYET BPEeMANCUYUCNEHMS,
ABVMXKYLLErocA B CNMpaseBMaHOM MNPOLLeCCe PA3BUTUA, TO B €€ MOoXKeHUN «Habnoaa-
Tenb» byaeT CMOTPeTb BCeraa Ha JIMHMIO, YKa3blBatOLLYO MyTb ABUMKEHUA HanpaBaeHuUA
npoLecca pa3BUTUA CNUPAIMN BPEMEHU K LEHTPY B BEeCKOHEYHOCTb. JInHUA, oTXoAsLWan
nepneHAnKyAAPHO OT 3TOro LeHTpa nog yriom 90°, coeguHAeTca B mectononoxeHmun 10
6ykBbl TR. 3TO K ecTb cam cumBon 10 6ykBbl 1 — yKa3aHMe Ha pa3aenieHne cnupanesms-
HOro NpoLEecca Pa3BUTUA BPEMEHM B NPOCTPAHCTBE Ha 4 cekTopa no 90°.

Cymma cocTaBHbIX UMdpp Ha3BaHUA 6yksbl 1— 6.

Cymma nopaaKoBbIX HOMEPOB Ha3BaHUA OYKBbI 1— 24,

CyMMa 4McnoBbIx 3HaYeHUM Ha3BaHmsa bykebl 1— 60.

24 — 3TO yKa3aHWe CeKTopa, B KOTOPOM cbpacbiBaeTcA LMK OTCYETA, TaK KaK CNUpanb
npoxogut 1 o6opoT, paBHbIn 360°.

60 — 3TO KOIMYECTBO rpaaycoB OT cekTopa 10 Ao cekTopa 24.

6 — yKa3zaHMe Ha NPOTMBOMONOKHbIN CEKTOP, AENALLNIM CNMPAb BPEMEHWN HA 2 YaCTu.

Cymma BCex 3TUX YMCNOBbIX 3HAYeHUI: 6 + 24 + 60 = 90, YTO eCTb KO/INYECTBO rpaay-
coB ¢yHKumm 10 6ykBbl 1R, KOTOpaa pasaenser CMMMETPUYHO NPOCTPAHCTBO BPEMEHM
Ha 4 yacTtw.
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Fnasa 3. AHBAHU U KAPTBE/IbCKUI A3bIK

MpuBenéHHbIE NPUMEpPbI NPAMbIM 06pa30M YKa3biBalOT Ha CBOK B3aMMOCBA3b C MaT-
puuen AHBAHW. Camm KapTBeNbCKME c/loBa CPOPMUPOBAHbI Ha OCHOBE AHBAHMU, YTO YKa-
3blBaeT Ha NepBOCTENEeHHOCTb AHEAHW B BOMPOCAX NMPOUCXOMKAEHUA CAMUX KapPTBE/IbCKUX
Cnos.

OcHoOBHbIe 3nemeHmol AHEAHU

© Upakau Yumua, 2019
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3AK/OYEHNE

3AK/NHOYEHUE

KAPTBENIbCKAA UMBUAN3AUMA — O4HA U3 APEBHENLWMX Ha nNnaHeTe. EE UCTOKKM yxoOAaT B
camyto rnybb BpeMEH, Koraga 4YesioBek BnepBble OCBOWA MCNONAb30BaHWe orHa. Cneyma-
JINCTaMM BCEro MUpa B TaKuX chepax, Kak ManeoHTonorua, Nctopusa, Apxeonorus, JINHT-
BMUCTMKA, Mudonormns n apyrme, o4HO3HAYHO 3aABAAETCA O NEPBOMCTOYHMKE 3TOM LUMBU-
NN3aunm, gasllen MMpy MMNyabC Havyana pas3sutna. Og4HUM 13 BblAAOWMNXCA TMYHOCTEN
— repoes 3TON UMBUAM3AUMM, AABLUMIK NtoaAM 3HaHUSA, 6bin AMUpaHKU. TOT cambli, KOTO-
PbI NPUKOBaH LLenblo K cKasnam Kaskasa. J/lereHaa 06 sTom repoe KapTBenbCKon LUBU-
Nm3auunm nosgHee bblia N03aMMCTBOBaHA APEBHMMM FPEKAMU, MPUCBOUBLLMMU EMY UMSA
MpomeTen.

B 1979 roay ActpoHomunyeckum Coro3om 6b110 NPUCBOEHO ero MMs camomy 60/1bLLO-
My aKTUBHOMY NnaBoBOMY pa3nnsy ConHeuyHon cuctemol Ha cnyTHMKe Onutepa Mo. KAPT-
BE/IbCKMIM andaBut AHBAHU, ABNAACH aCTPOHOMUYECKMM KaneHaapém, bbin co3gaH HKpe-
uamun CoNHEYHOro KynbTa, KOTOpble BAAAeN I KONOCCabHbIMK 3HAHMAMM B MaTemaTuke
N ACTPOHOMMUMW. ITU XKpeLbl COCTAaBNANN TalHOe coobLwecTBo, HO BCEro HECKOJ/IbKO TbiCAY
NeT Ha3ad OHU ABUAUCHL LLAapAM APEBHUX KapTBENbCKUX LAPCTB U nepesanvt MM AHBAHW.
Tonbko K KoHuy 20 BeKka TanHa KAPTBENLCKOIO andaBuTa NPUOTKPbINACL M3BPaHHbIM y4é-
HbIM, OAHUM M3 CaMblX NePeAOBbIX Y1eHOB KOTOPbIX bbin Pamas MaTapuase.

B AaHHOWM KHWre 6blia NpuBeAeHa TOIbKO Masiad 4YacTb aCTPOHOMMUYECKOro Ha3Have-
HWA AHBAHW. MacwTab ypoBHA ryObUHbI 3TUX 3HAHWI, BNALEOWMX APEBHUMN KapTBe/lb-
CKMMMU KpeL,amu, NopaxKaeT BcAKoe BoobpaxkeHme. B 0cobeHHOCTM TO, YTO Lenbli Habop
byHAAMEHTAIbHbIX KAPTBE/IbCKMX CNOB CO34aH Ha ocHOBe AHBAHMU, YTO A06aBAAET K PyH-
KUMOHany AHBEAHM MOMMMO aCTPOHOMMYECKOTO KaneHaapa u «matpuuy» KAPTBE/IbCKOMO
A3blKa.
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YKA3ATE/b UAMOCTPALMI

YKA3ATE/Ib UNNIOCTPALIUIA

Cxembl, Tabanubl

4-X MepHbIA rpadryecknin 3HaK HayepTaHUA

HyKBbI 13
ByKBbl M NOPAAKOBbIN HOMEpP AYENKK 14
OCHOBHOE YMCN0BOE 3HAYeHUE BYKBbI/AYElKM
14
Ha3BaHue 6yKBbl 15

Knaccuoumkauma 6yks no rpynnam 15
lpynna 6ykB «Ch» 16
lpynna 6ykB «QR» 16
lpynna 6yks «MR» 16
lpynna 6yks «1R» 17
lpynna 6yks «1» 17
lpynna 6yksB «bTL» 17
lpynna 6yksB «CT» 17
lpynna 6yks «CM» 18
lpynna 6yksB «1b» 18
Yucno 11 20
Yucno 12 20
Yucno 13 20
Yucno 14 20
Yucno 15 20
Yucno 19 20
Yucno 20. Cuét uncna 20, nepexog ot 10 8 11
AYEenKy 21
Yucno 91 21
Yucno 99 21
Cuyét uncna 100, nepexos oT 18 B 19 Aueinky
22
Yncno 911 22
Uncno 991 22
CyéTt umncna 10 000, nepexoq oT 36 B 37 A4eiKky
23
Ynucno, nonyyaemoe CnoxeHMem NopsaAKOBbIX
HomepoB OYKB Ha3BaHWUA OyKBbl 24
Yncno, nonyvyaemoe CNOXKEHUEM UYUCNOBbIX
3HAYeHMIM coCTaBHbIX OYKB Ha3BaHMA BYKBbI
25
Yucno, nonyyaemoe cnoxeHmem Bcex umobp
COCTaBHbIX Yncen Ha3BaHMA OyKBbI 26

OcHoBHble 31eMeHTbl 6yKBbl AHBAHU 26

OcHoBHble anemeHTbl AHEAHU 27

Pa3ssutue 2-x MepHON maTpuupl AHBAHM 28

MaTtpuua AHEAHU 29

Pa3BépHyTasa maTpuua AHBAHU 29

KoopanHatbl 2-x mepHOM maTpuubl AHBAHM 30

Cuctema nporpaMmMMpPOBaHUA U CUMMETPUMN B
AHBAHM. 1 31

Cuctema nporpaMmMMpPOBaHUA U CUMMETPUN B
AHBAHK. 2 31

Ky6 maTpuubl AHBAHM. 1 32

Ky6 maTpuubl AHBAHN. 2 32

[BuxKeHune yncen 8 matpumue AHBAHM. 1 33

[BuxeHune yncen B matpumue AHBAHU. 2 33

CYéT uMKNoB maTpuupbl AHBAHU 34

Avenkn matpuubl AHBAHM 34

1 ymkn MaTpuubl AHBAHU 35

FeomeTpunsa AHBAHM 36

3-Xx MepHaa cMctema KoopauHaT 37

feomeTpuyeckne ceaAsm byks Ch, 4YCTR, MCR u

WX 3epKaNbHble OTPaXKeHUA 37
feomeTtpuyeckne cessm byks TR, MCR, RCTu 1
WX 3epKanbHble OTPAXKEHUA 38

dnemeHTbl NMpamnapl B Matpuue AHBAHKM 38

paHu 6 nupamung 39

Mupammaa u reomeTpuveckue HasHayeHuA
6yKB AHBAHM 39

3epKanbHoe oTparkeHue 27 ayeikn 40

PaspagHocTb uncen 41

Mepexoa pa3pagHOCTEN Yncen 42

[naBHaa AnaroHanb maTpuLbl AHEAHU 43

13 uneH nporpeccun, byksa dCh 44

lpynna 6yks TR c onpepenutenem nporpec-
cum — 15 45

16ykBa TR 47

CYéT cekyHA n MUHYT 49

24 yaca — MepuamaHoB NaaHeTbl 3emna 50

4-x MepHbIN rpaduyeckmin cumeon 6ykebl +Th

51

102
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YKA3ATE/Ib UNNIOCTPALMN

[Be ocHoBHble ¢a3bl J/lyHbl 53

CYyéT aHelt mecaua c HoBonyHus 54

4-x MepHOe reomeTpuyecKoe  HayepTa-
Hue/cumeon 1 ayeiiku TR 54

CuéTt da3 JlyHbl, HaunHaa c HosonyHuAa. 1 55

CuéTt da3 JlyHbl, HaunHaa c HoBonyHuA. 2 55

M3HayanbHble 4-x mepHble reomeTpudeckune

HayepTaHusA/cMmBoONbI BYKB 56
[Be ocHOBHble ¢a3bl JlyHbl 57
OT1cuét mecaua c NonHonyHuA 57
BunonApHoCTb cHéETa ABUKEHNA JIyHbI 58

CMHXpPOHM3aumAa ByKB MO CYMMaM COCTaBHbIX
undp HasBaHuA bykebl 59

FognyHbie ce3oHbl 3eman 60

MpuHuMn cyéta 1 roga B matpuue AHBAHM 61

CyéT ¢a3 ConHua Bo Bpema BeceHHero paBHO-
neHctema 62

CyéT ¢a3 ConHua Bo Bpema JIeTHero conHue-
cToAHMA 63

Cuét yacos JleTHero conHuecToAHnAG4

CyéT ocBelWEHHbIX YacoB npu JleTHemM conHue-
cToAHMM 64

4-x  MepHOe reomeTpuyeckoe
Hue/cnmson © 65

Cuét 240 rpaaycos, 16-a byksa QR 65

CUyéT ocBeLlWEHHbIX MepnanaHoB 3eMN B AeHb

Ha4vepTa-

JleTHero conHuecroaHma. 1 66
CUyéT ocBeLlWEHHbIX MepnanaHoB 3eM/N B AeHb
JleTHero conHuecTtoaHuma. 2 66

MNocnepoBaTenbHbIA CYET 2-X FOAUYHBIX LMK-
nos 67

Cuét Tpetberoroga 67

6 AHel cYETa BUCOKOCHOIO roaa 68

1uynkn 6QR 69

31 umkn 6QR 70

MNepnopa TouHOCTU MaTpuLbl AHBAHU 71

lpynna 6yks CTh — conHeYHble 3aTMeHnsa 72

CyéTt 10 18-i1 bykBOM YCR 73

LUnknnuHoctb ConHeYHbIX 3aTMEHUM 74

FnasHoe ConHevyHoe 3aTmeHune 76

KonbueobpasHoe ConHeyHoe 3atmeHne 76

CyéTt 25920 net B matpuue AHEAHU 79

PacnonoxxeHue nnaHer 80

MnaHeTbl CONHEYHOM CUCTEMBI U MUX pacnoso-
XeHue B matpuue AHBEAHM 81

PacnonoxeHne nnaHeT — cTapToBasa MNo3uuuA
OTCYéTa BpeMANCUYUC/IEHUA 82

OcHoBHble 06beKTbl CoTHEYHOM cUCTEMbl 82

6 Aayeika 1R 83

KOnutep 83

CoeguHenune KOnutepa c CatypHom 84

OTcuét coeamnHeHui Onutepa ¢ CatypHOm B
3KNMNTUYECKMX CO3BE3ANAX 85

CoeguHerune KOnutepa c CaTypHOM M1 SKAUNTU-
yecKkue cosse3ana 85

lpynna 6yksB «1R» 86

OTCYET 3eMHbIX NeT coeauHeHui HOnuTtepa ¢
CatypHom 86

27 avenka Y1R 87

CaBur napbl YNCNOBbLIX 3HAYEHUIM B MaTpuue
AHBAHM 87

HasHayeHne AHEAHN 88

Yuncno 114 n AHBAHM 89

Ha3BaHuA ABYy3HaA4YHbIX Yncen 90

18 ayeika YCh 91

14 yneH matemaTtmyeckon nporpeccmum = 105
91

JeneHune unkna coegnHenma HOnutepa n Ca-
TypHa Ha 2 yactu 92

KapTBenbckmMe Ha3BaHMA ABY3HAYHbIX YMCEN U
LUMKNbl COEAUHEHNA

KOnutepa c CatypHOM92

CoeguHeHua n npotuBocToAHMA HOnuTtepa ¢
CatypHom 93

KapTteenbckoe cnoso TQT, 10 (Nel) 93

KapTtBenbckoe cnoso TQ1, 10 (Ne2) 94

KapTteenbckoe cnoso dCR 95

Kapteenbckuit npegnor dCRTAadM, «Jo» 96

Kapteenbckoe cnoso MCR™MIGCHMYT, «pas-
BUTUER 97

UnKnnyHoCcTb maTpuLbl AHBAHU 98

Cumson 10 6yksbl TR 99

[BU}KeHne y3n0B paBHOAEHCTBMN 78 OCHOBHble 31eMeHTbl AHBAHU 100
3epKanbHoe oTpaxeHue 27 6ykebl IR 78
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. «AHBAHW - 3TO BeAMYANLWIMIN MHCTPYMEHT BPEMAUCYUCAEHUA.

LUmBununsaums, ¥peLbl KOTOPOW co3ganu ero u pacnpOCTpaHM-
v, BbiNa BbICOKOPA3BUTOM W 3Ta LMBIMAM3ALMA Bbina KapTEE/b-
CKOW. OLUEHOMMlTEHbeIVI MacLTab’ 3HaHMI 3TUX XKpeLoB nopa-
KaeT BOOBpaKeHUe, U3-3a Yero 3ap,é1é1un:cn Bonboco:v\: OTKyAaa
Y HUX NOABUAUCH 3TU 3HaHMA? C MOMOLLbIO CaMOCTOATENbHbIX
HabnoaeHnn Haa Kocmocom uam ...?» '



