APABCKAA MATEMATUKA
VII-XV BB.



3aKaT aHTUYHOU MaTEMaTUKMU

XPUCTUAHCTBO BbICTYMNa/10 MPOTMB A3bIYECKOM HAaYKU U KYAbTYpbl:  «Ham

nocse Xpucma He Hy@HA HUKAKAasa nobo3HamesibHocmeo, rnocne EsaHeenus
He HYM#HO HUKAKOo20 uccnedosaHua» (TepTtynnnax).

Mann AnekcaHapuinckmin (Hadano IV B. H.3.) MamemamuyecKas
Kosnekyus

TeoH AnekcaHapunckum (Koneuy, IV B. H.3.)
M'mnatua AnekcaHapumckas (ym. 418)
Mpokn AdmnHcknm (410-485)

476 r. — nadeHue 3anadHol PumcKou umnepuu. locne HawecTBMA ryHHOB B

V B. oCcTanucb eaBa npo3abaswune ropoaa. HactynneHue XpUCTUAHCTBA
npueBeno K 3abBeHUI0 TeopeTUYeCKUX B31€TOB 3/I/IMHCKOU MbICAW.

529 r. — 3akpbimue AduHCKoU axkademuu; y4yeHble nepebupatoTca B
BusaHTtuto, roe pabotatot o 1453 r.

EBTOKMM (VI B. H.3.)
Cumnaukum (VI B. H.3.)




C VIl B. HaunHaeTca epemsa apabckolu Kynemypsi. B EBpone VI — X BB. —
PaHHUN Peopanm3m (Beka HeBexKecTBa, IKOHOMMYECKUIN cnagd U NOANTUYECKUI
Xxaoc). [NoTepAHbl NpaKTUYeCKn Bce cBA3M ¢ BocTouHOM PUmcKkon nmnepuen.

VIl BeK — BO3HUKHOBEeHUue ucnama.

Maromert (Abyn Kasem 6eH Abaannax, I\/IyxaN\N\a,u,) (ok.571 —632)
v | ny;ﬁe Kz;’%gfc?;:o \ > L, seamcros - NN B be AHOCTMW,
ST S AEEE | o A E=mmndy s N ( 2 BbICTYMWA KaK NPOPOK
B a7 7;:1&3;10{1{3 \:s
:Lepuoz'w()p_;&‘! \
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S0 . | L K MYCY/1bMaHCKOW 3pbl
LSSFREN e — 6ercteo MaromeTa 13
' Qfcrecudome_\_» =T Mekkun B MeguHy.
eruner )% A/ Seemes - 7| 630r. — nobegHoe

- 4 ‘ BO3BpalleHune

632 r. — cmepTb MaromeTa; ero
npeemHunkn (xanndoi)
CTaNN PACNpPOCTPAHATb
Ncnam.

—__ locynapcTeo apabos
— npu Myxammage
HanpasneHusi OCHOBHbIX
== 32BOEBATE/IbHbIX MOXOJ0B
apabos

Tepputopun, 3aBOEBaHHbLIE
== apabamn k 750 . |

R Tepputopun, 3aBOEBAHHbIE
—— apabamu nocne 750 1.




Abynb-Kacum Myxammag mbH Abaynnax wOH
A6a anb-MytTanmb (Lenba) nbH Xawmm (Amp) mbH
A6a MaHad (anb-Myrupa) nbH Kycam mbH Knnab mbH
Myppa nbH Kaab nbH Jlyam nouH fanmbé nbH dmuxp nbH
Manuk nbH aH-Hagp nbH KmHaHa MOH Xy3amma WOH
Myapuk (Amnp) nén Uneac nbH Mypap nbx Hmusap nbH
Mag nbH AaHaH ubH Aaag nbH Mykaseum M6H Haxyp
nbH Tampax nbH MNapyb nbH Awaxyd mbH Habut mnbH
Ncmann nbH Ubpaxum mbH Asap (Tapux) nbH Haxyp
nbH Capyr nbH Wanux nbH Updpxawang noéH Cam nbH
Hyx nbH Nlamk nbH Matty Wanax nbn AxHyx (Mapwuc)
nbH MNapa nbH Maxnnmn nbH KamHaH mbH UaHmuw mbH
LLnc nébH Anam.



3aBOeBaHbI: 637 r. — Cupua; 642 r. — Ernner;
BO BTOpou nosnosuHe VIl B. — BcsA ceBepHaa AQpUKa;
711r. —Wcnanua ( po 10 B.),

712r. — Ha4vano 3aBoeBaHun CpeaHen A3mmM, 3aKaBKa3bA, 4YacTu
NHann.

B 642 r. xannd Omap yHUUTOXN AnekcaHapUnNCKyto bubnmnoreky:

«Ecnu 8 KHU2ax codepxcumcsa HeYymo, sedywee K UcmuHe, mo Mbl umeem om Anaaaxa mo, Yymo euwje
Ayqwe eedem K Hell; a ecsiu 8 HUX COOePHUMCSA /IOHHOE, MO OHU U B0BCE HE HYH HbI.

«Ham nocne Xpucma He HyXHA HUKAKaA nbo3HamesnbHocmMo, nocsne EsaHzenua He HY¥HO HUKAKO20
uccnedosaHua» (Teptynnuan, Il B. H.3.).

Jo VIII B. ctonnua apabckoro xanudata — Hamack (Cupwus). 3atem
MMMEepua pacnanacb Ha ABa HE3aBUCUMbIX LLApCTBa:

BoctouHoe (Bargag, MpakK, raBHbie ycnexu B HayKe);
3anagHoe (Kopaosa, cnaHus).
CywectsoBanun go Xlll ..



| sTan: VII - VIl BB. — yceoeHue 2pevyecKo20 U B0CMOYHO20 HACeOus,
nepeesoobl Ha apabcKuli A3bIK

Mpasunun: 754-775  an-MaHcyp (c 762 r. ctonnua barpgan)
786—-809 fapyH ap-Pawupg,

Co3paBanncb 6MbAMOTEKN; U3YyYaNmnCh
n nepesoannmncb EBknna, Apxmmen,
AnonnoHun, fepoH, Nronemewn,
OnodaHT, UHANNCKME TPAKTaThI,
COYMHEHUA NEPCOB M BaBUIOHSAH.

A3bIK HAYKM — apabCcKnK, XoTa He
BCe y4yeHble — apabbl.




H.B. loronb «An-MamyH»:

«...Bce yvacmu samol senuKkoU ummnepuu, 3mo20 MA20MemaHCKo20 Mupa
bbi/1U C8A30HLI 00B0/LHO CU/LHO, U CBA3b 3Ma yKperineHa bbina 8onero
HeobblikHOBeHHO20 [apyHa, Komopbil nocmuz2Hysn 6ce pa3HoobpasHebie
criocobHocmu ceoe2o Hapood. OH He bbia UCKAKYUMEnbHO 20cyoapb-
dunocogd, 20cyoapb-nonuMuUK,  20Cy0aApb-80UH  UAU  20Cyo0apb-
numepamop. OH coeduHAn 8 cebe 8CE, ymesn pPOBHO pPaA3AUMbL C80U
delicmsusa Ha 8Cé U He odocmasumb rnepeseca HU OOHOU ompacsau Hao
Opyeoro. [IpoceeweHuUe Yyxce3emMmHoe OH rnpueusdsa K ceoeli HaAUUU 8 makxkou
mMosbKO cmereHu, Ymobbl MoMoYb pa3sumuro ee cobcmeeHHo:2o0...

[apyH ymen ycKopumob 8ecb aOMUHUCMPAMUBHbIU 20Cy0apcmeeHHbIU X00
U ucriosiHeHuUe riosesieHUU cmpaxom ceoeu se3zoecywHocmu...»



Il sTan:  IX =XV BB. — cobcmeeHHble ycrexu apabcKux y4YeHsbix.

B npasneHne an-MamyHa (813-833,
- : . CblHa ap-Pawwnpa) B bargape 6bin
- LA TR o g . ocHoBaH Aom MyapocTu.

K cywectBoBaBwen bnbnmnorteke bbina
gobasneHa obcepBaTopna M 0cobbim
BHMMaHNEM cTanu No/Ib30BaTbCH
acTpoHomMA, reorpadms, acTposoruns.

Xl B. MWcdaxaH (MpaH) ABUULEHHA

XlllB. Mapara (or AsepbaigxaHa),
OCHOBan  Xynary, BHYK YMHrmcxaHa
(ob6cepBaTopuma Hacup ap-AuHa at-Tycn)

% XVe. Tawkewt, Byxapa, CamapkaHp

(Y36ekuncrtaH), ocHoBan Ynyrbek, BHYK
Tnmypa




H.B. foronb «Aa-MamyH»:

«...An-MamyH, 2ocyoapb, Komopozo Llapeepad HA380s1 8eAUKOOYWHbIM
noKposumesnem HAYK, KOMOpPo2O0 UMSA UCMOPUA BHecsAd 8 YUucso
b6s10200emesnel 4YenoseyecKo2o pooa U Komopbil 3ambicaun 20cyoapcmeo
noaumuyeckoe npespamums 8 2ocyoapcmeo my3. OH b6bin o0apeH 8ceto
HUBOCMUIO U CrocobHoCcmMuo K 0os20My u3yyeHuro. E2o xapakmep ucrnosnHeH
6611 6s1020p00Ccmea. MenaHue ucmuHel bbino e2o 0esu3om. OH bbin enwbaeH
8 HayKy u 8q1t0bseH cosepuwieHHO becKopbICMHO: OH n1tobus HAYKy 018 Hee e
camol, He O0Oymaa o0 ee uenu u rnpumeHeHuu. OH npeodanca el ¢
UCKAIOYUMesnbHOK CMpPAacmoio...

To20a apasumsaAHe MmosibKO yumo OMKpbIAuU ApucmomensA.
MHoecoobvemarwwuli U MoYyHsil ¢unaocod [peyuu He moz2 colimuceb € UX
8oobpaxceHUeM, CAUWKOM CMpPemMmumesnbHbIM, CAUWKOM KOs0CCAbHbIM U
80CMOYHbLIM, HO QapasulicKue y4YeHble, 30HUMAACbL O0o0s120€ B8peMA
Kpornomsausow pabomoro, yme HECKONbKO puUBbIKHYAU K MmMoYyHocmu U
GopMasnIbHOCMU U OMMO20 MNPUHAAUCL 30 HE20 C y4eHbIM 3HMY3UAd3MOM.



9Imu beckoHeyYHble 8b1800bl, 3mMo obsieyeHue 8 BUOUMOCMb U NMOPAOOK Moeo,
Ymo OHU ripexcoe 4yyecmaeosasu 8 Oywe rnaadMeHHbIMU OmMpPbIBKAMU, HE Mo2/u
He 0K0s1008aMb Mo20AWHUX YYEHbIX.

BocnumaHHbIlU nod ux enuaHuem Aa-MamyH, ucrnosHeHHsIiU UCMUHHOU
Haxcobl rnpoceewjeHUa, ynompebasan ece cmapaHus eeecmu 8 ceoe
2ocyoapcmeo smom 4Yyxobili 0omose 2peyeckuld mup. baz0ao pacrnipocmep
OpyxcentobHble 0/1aHU 8Ccemy y4eHOMY mo20aWHemMy caemy...»

OcHoOBHble 06nacTn apabckon matemaTUKu:
1. AcTpoHOMMA:

a) naockasa chbepuyeckas TPUTOHOMETPUSA (NnoHATHKA CUHYCa,
KOCMHYCa, TaHreHca yrna);

) BbIYMCIUTE/IbHbIE METOAbI.
2. Anrebpa:

Noay4Ymna cTaTyCc meopemuyeckol ANCUMMANHBI CO CBOMM COOBCTBEHHbIM
06BbEKTOM N METOAAMM.

3. YuyeHue 0 napannesnbHbIX TNHUSAX.




1. Myxammag nbH Myca
a/Zib-Xope3mMM anb-MagKycu

(oKono 787 — okono 850)

CoxpaHunocb 5 pabor.
Camble n3BecTHble:

1. TpaKTtaTt no apudmertuke
«06 uHoulickom cyeme»
(cywectByeT TONbKO Ha NaTbIHMW, | :
[ECATUYHAA MO3ULMOHHANA CUCTEMA CUMCIEHMA M ONepaLun B HEl, eCTb CUMBOJI
ANA HyNA)

«Koeda a ysuodes, ymo UHOUUUbI cocmasnanu u3 oesamu byke nrwboe
ceoe yucsno b6saz200apsa pacrnosnoOHeHUro, A MO enasn packpoims, ecau byoem
yeo0HO Annaxy, 4Ymo noayvYyaemca U3 smux 6yks, 0714 obsec4yeHuUs
usyqyarowemy...»



2. «Kpamkasa KHuza 06 anb-0xcabp u anb-myKabane»
(«Anb KMTa6 anb-myxtacap du xmcab anb-axebp Ba-Nb-MyKabana»)

Anb- Xope3:vw1 ..30ecb codepxcumca npocmeuuwee u
rnose3Heliwee 8 apucbmemuue, MOCMOAHHO Heobxooumoe
1I00AM 8 C/Iy4aAaX HAC1e008aHUA, 3a8eWaHul, pasoena
umywecmsa, cyoebHoix maxb u mopeoeau u 8 Abbix
coenKkax Opye C Opy2omM uau Koz20a pedyb udem 06
U3MepeHuUuU 3emesib, Pbimbe KAHAs108, 2e0MeMmpuUYecKux
pacyemax u opyaux seweli pa3HbiXx COPMO8 U mMurios».

Camoe BarkKHOe: cucTtemaTM4yecKoe pa3BUTUE METOA0B
peweHna  ypaBHEHUMM C  HEKOTOPOWM  HEU3BECTHOM
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MNepBaa Knaccudumnkauma ypaBHEHUMN:

1. KBagpatbl paBHbl HEN3BECTHbIM: ax? = bx
(ax=b, x=0 — He KopeHb Ao XVIIB.);

2. KBagpaTbl paBHbl YUCAY: ax’=c

3. Hen3secTHaA paBHa Yncay: bx =c

4. KBagpaTbl U HeEN3BECTHble PaBHbl YUCAY: ax’+bx=c
5. KBaapaTtbl N YNC/IO PaBHbl HEU3BECTHbIM: ax?+ c = bx
6. HenssecTHble M YXUCNO PaBHbI KBagpaTaMm: bx + ¢ = ax?

(3TOro He 6b110 Y rPeKoB, NOACTaHOBKa X=—t NPUBOAUT 3TO
ypaBHEHUE K TUNYy 4).



Paccmotpum TN 4. CHavana Anb-Xopesmun paeT pelleHue
YMC/NIOBOr0 KBaAgpaTHOro YpaBHEHMA MeToaOM «npuBedeHMA K
NO/IHOMY KBagpaTy»:

x%? 4+ 10x = 39
(x + 5)% = 64
x+5=8
x =3

[Mocne aToro peweHna cnegyeTr reomeTpuyeckoe obocHOBaHME,
koTopoe roautca Aana nwboro ypaBHeHua Tuna x%+ax=>b ,
COBEPLUEHHO OT/IMYHOE OT TOro, YTO €CTb Y APEBHUX FNPEKOB: CTPOMUTCA
KBaApaT Ha CTOPOHE X U C ABYX €ro CTOPOH A0 rHOMOHA A06aBNAOTCS
ABa MNPAMOYrosibHMKa CO CTOpoHamu X U 5 (nnowapb Kaxkpgoro 5x),
KOTOPbIW AOCTPanBaeTca A0 NOJIHOro KBaaparta naowaabto 64.



Onepaunn anb-AKabp N anb-mykabana MCNONb3YIOTCA TaKXKe
nNn8 npuseaeHma 3alaHHOro YpaBHEHMA K OAHOMY U3 TUMOB:

x% + (10 — x)? = 50
2x% —20x + 100 = 58
anb-mkabp: 2x% + 100 = 58 + 20x
x?+ 50 =29 + 10x
anb—Mykabana: x?+ 21 = 10x

[lonyyeHO ypaBHeHMe Tuna 5 AnAa KOTOporo
CyLLLecTByeT npasuno.



x% 421 =10x

[lpasuno:.

«...pa3ABOMN 4YUCNO KOPHEWU, nonyumTtca 5. YMHOXb 3TO Ha
paBHoe, byaeT 25. Bbiuth 13 atoro 21, octaHetca 4. N3Bnekn us
3TOro KopeHb, byaet 2. Bbiutn 310 M3 5, nonyuntca 3. 310 u
bynet KopeHb, KOTOPbIN Tbl UCKA.

Echn xoyewb npmbaBuTb 3TOT KOPEHb K MONOBMHE 4YUCAA
KOpHen, byaeT 7. 3TO — TOXKe KOpeHb, KOTOPbIN Tbl MCKan».



2. Cabut n6H KOPPA A6y-n-XacaH Caburt-
ac-Cabu an-XappaHu (836 -901)

e HargaacKkum y4eHbiu

* aCTPOHOM, NnepeBOAYUK N KOMMEHTATOP
Apxnmepna, AnonnoHua, EBknunaa,
[ltonemena, MeHenaa un ap.

TpaKTaT 0 KBaApaTHbIX YPaBHEHUAX

2. TpaKTaT no Teopuun NapannenbHbix
JIMHUM: PACCMOTPEN YETbIPEXYTONbHUK

CaKKepu U A0Ka3an paBeHCTBO YI0B:
e

——
—

4
——




3. Aby Kamun Llyaska n6H Acnam mbH Myxammag, anb-
Xacub anb-Mucpn (850 — 930)

poaom mn3 Ermnra, passmBan meToabl anb-Xope3mu.

«Kumab anb-0xcabp eanov-mykabana»

— BBOAMT BbiICLUME CTEMNEHU HEeU3BECTHOro no agAuTUBHOMY MNPUHLMNY
(0TKa3 oT 0AHOPOAHOCTM APEBHUX IPEKOB);

— uccneayetr MpPaLMOHANbHOCTM U UX npeobpa3oBaHUA, MUCMONb3YET
dbopMy/ly CYMMbl KBaApPaTHbIX KOPHEW;

— 3aHMMaeTca AMOPaHTOBbIMU YPaBHEHUAMMU:

a) Bnepsble (40 nepeBoda Ha apabckmi A3bIK) noasaatoTca 38 3aAay Ha
meTtoabl AunodaHta AnAa 3aaa4 8-9 |l KHUTM «ApUPMETUKU» + «ABOUHbIE
paBeHCTBa» U Ap.;

6) BOonpoc o pa3pelnmocTy ypaBHeHUa y? = —x*+ax+b
(b+0%/4 nonxHo 6bITb CYMMOW ABYX KBaApaTOB).



970 - 1170 HOBASfl BOJIHA UCCNEAOBAHUU Bo3Hecna
3apoXKaaroLytoca anrebpy Ha ewe 60/blIYIO BbICOTY.

2 TeYeHus: — apugmemuKo-anzebpauyeckoe

(anb-KapagKu n yueHukn);

—ceomempuyeckKoe

(anb-Xancam, anb-Xanamu, Lapad-aa-Aunn at-Tycy,
Hacup-ag-AuH at-Tycn n ap.).



4. Aby bakp Myxammapg nbH anb-Xycand  AJlb-KAPAO XU
(X— Havano Xl B.)

Popom u3 MNepcun, Hepaneko ot TerepaHa. ABTop «JlOCTaTOYHOM KHUTU MO
apndmeTmre», «Anb-®axpu», «Anb-bagmn» (o HeonpeaeneHHbIX 3aaa4ax).

B «JlocTaTO4MHOM KHUre» ecTb anrebpanyeckas 4acTb, B KOTOpPOM
pa3bupatoTca WecTb KAHOHUYECKUX TUMOB YpaBHeHUU. Anb-KapaaKun Bnepsblie
CrPpynnMpPoBan nepea  KaxXaou 3ajavyen  31eMeHTbl  anrebpanyeckoro
NCYUCNEHUA, KOTOpble HeobxoaAuMmbl ANA ee pelweHuna: npeobpas3oBaHuMe
MPPaLMOHaNbHbIX BE/IMYUH, TOXKAECTBA U T.N. — T.€. KHUra npuobpertaeT BuA
TeopeTnyecKoro yyebHuka.

[nasHbIN Tpya — «Aab-Paxpu» (nocsAaweHne Paxpy anb-Mynky — BU3MPIO
barpaza) — HanNMcaH € TOM XKe TEOPEeTUYECKOM HanpaBaeHHoCTblo. OnpeaeneHa
Uenb HAYKU WCYNCNEHUS KaK onpeaeneHme HEWU3BECTHbIX Be/IMYUMH Mpu
nomMmowmn mn3BecTHbIX. Anrebpa ABHbIM 0bpa3zom caenanacb apuPmeTuKou
HeussecTtHoro. OnpegeneH ee npeameTt M H6bia paclUIMPEH Kpyr MeTodoB U
anroputmoB Ana paboTbl C HEM3BECTHLIMM BEIMYNHAMM.



B aTon pabote anb-Kapaaxu:
1) BBOAUT BECKOHEYHbIN pAa, CTeENEeHe HeEU3BECTHOTO:
1:x=x:x*=x%x>=...
1:(1/x) = (1/x): (1/x?) = ...

2) BOCnpuHAN oTpuuaTtesibHblie yucna [nodaHta (aBTop apabckoro
nepesosa «WckycctBo anrebpbi» — Kocta ubH Jlyka (820-912)),
NOBTOPSET aKCMOMATUYECKOE MNPaBMAO 3HAKOB MNPU YMHOXKEHUU +
aobasasieT NPaBuaIO ANA BbIYNTAHUA:

a) ax¥—bx*= (a-b) x¥ ecama>b,
nmbo = — (b-a) x* ecama<b
6) ax®— (-bx¥) = (a+b) x*



3) cTpout anrebpy MHOro4yneHoB, HO OrpaHMYMBaeTca JAeneHMem Ha
OZlHOU/IEHbI;

4) CyMMUpyetT HEeKOoTOopble KOHEeYHble apMCbN\ETquCKMQ pA4bl (HaI'IpVIMEp,
CYMMa Ky6OB, CYMMa KBa4paTtoB: 4 w0} L it 2 1

Z"I‘;E :[Zﬁ;] Zk ZLZF( —k+—
I ] ) | 1 ;““-3 3,} )
5) pa6OTa C uMnppaunuoHaisbHbiMN BENMNHUHAMU — CYMMa U PaA3HOCTb
Ky6V|l-IECKVIX KOpHeﬁ Ha YNCNOBbIX MPMMepax.

&
f

6) TpeyronbHuK Mackana pon =12

(B 1265 r. Hacup-ag-lnH aTt-Tycu nomewaeTr NpaBuaO MNOCTPOEHUA AONA
ntoboro n);

7) HeonpepeneHHble ypasHeHUA [InodaHTa (ecTb ele oAMH TPAKTaT Ha 3Ty
Temy «Anb-baan»);

YueHUKn n nocnegosartenun: ac-Camasan, aw-LLaxpasypwu.



HoxasatenbcTBo an-Kapapxu ToxuecTna
n n 2
2 k3 =( 2 k)
k=1

k=1

¢ Iyete 14-24-...<-n—cropona

(samwTpuxoBannkifi), B xoropoM BB =n.

» c
D" e \ [lnomaze rHoMOHa paBHA
\ 2n(1—]—2—1—.-..+n}—n“=2nn{ﬂ;zl_l} n? = ns,
\ 3areM OH NOCTPOMJ CleAYIOWHH TROMOH ¢ B'B"=n—1,
Aot N\ Ero naomans pasea (n—1)3.
A B 5:-—}5—'“ 8 ITpononmxan TaguM #xe oOpa3aom, OH NOJYYHJ, HAKOHEN, KBajpar

co cropoxoit 1.
[Tnomans mepeBoHavaasHoro Keagpara ABCD pasGuBaercs Ha NJIO-
InajiH BceX THOMOHOB H KBajpara 1%, paemywo 13,

Takum obpasom, 134284 ... 4nf=(1424...-Fn)%



Apam Puse (1489-1559) 1524 “Coss”

— COKpallleHMe COYMHEHWUSs, aBTOpP KOTOpOro HasbiBaeT cebsa Initius
Algebras. OpurnHan HanucaH no-apabckn, nepeBeaeH Ha TrPeyvYecKkuni
«Apxumenoom», C rpeyeckoro Ha AnatblHb — «Anyneem», C NaTtblHXU Ha
HEMeLUKUN — maructpom AHgpeacom AneKkcaHapom.

1 0009 0036 0084 0126 0126 0084 0036 0009 0001

1 0008 0028 0056 0070 0056 0028 0008 0001
1 0007 0021 0035 0035 0021 0007 0001

1 0006 0015 0020 0015 0006 0001

1 0005 0010 0010 0005 0001

1 0004 0006 0004 0001

1 0003 0003 0001

1 0002 0001

1 0001



5. Aby-p-PeinxaH anb-BUPYHWU mn3 Xope3ama
(973 — okono 1050)

UcTopus, reorpadus, dunonorma,
acTpoHOMMSA, MaTEMATUKA, reoaes3us,
MUHEPANorma, reonorna, Gapmarkosnorma u

ap.

«KaHoH Macyoa» nocBALLEH aCTPOHOMUU
n 3B€34aM.

— B OT/INYME OT APYIMX 3UAXKeN B HEM eCTb
mamemamuyecKue 00Ka3amesnbcmed BCEX

' &4 ‘! “e  VTBEPXHKAEHWUW;

;  na b R ~ B 33ja4ye O CTOPOHE MPaBuIbHOMO
,u,eBﬂTmyroanMKa BO3HMKaIOT Kybuyeckue ypaeHeHua x>+1 = 3x, x*> = 3x+1 , v
anb-bMpyHM yKasbiBaeT, YTO 3Ta 3aJa4vYa Hepaspelrma C NOMOLLBbIO LMPKYIA U
IMHEeWKN, T.K. cBOAMUTCA K Tpucekumm yrna. [MOCKONbKY WHTEpecyeT AuLlb
YMC/IEHHOE pelleHne, TO OTKa3d OT TeoOMEeTPUYecKoro nytm wm memoo
nocsedo8amersibHbIX NpubauUXeHuUU.




PaboTbl anb-BUpyHM no TpnroHomeTpuu:

. B -

1. Ob6 onpegeneHnmn xopa B Kpyre npu
NMOMOLLLM BMMCAHHOW B HEIO IOMaHOM
JIVHUMN.

2. 06 MHONNCKNX paLuMKax
(conepXuT TPOMHOE NpPaBuIo).

3. «CoepuKanr.

4. «KHUra *emuyyxuH o NN0CKOCTU chepbly.

YKe B IX B. Ha apabckom Boctoke yXKe MoOABUAMCb MOHATUA CUHYCA,
KOCUHYCaA, TaHreHca, O6biIM M3BECTHbl OCHOBHOE TPUrOHOMETpUUeckoe
TOXAecTBo, ¢opmynbl CUHYCA CYyMMbl MAMU pas3HOCTU, opmynbl
npueepeHuA.



6. OMAP XAMAM (1048 —1131)
usac-ad-AuH Aby-n-damx Omap ubH N6paxum an-XaUam

MN3BeCTHbIN NEepCcUACKMA MO3T;, PoAoM M3 XopacaHa. Yacto nepeeskan,
pa60Tan B McdaxaHe, CamapKaHae v ap.

305 .,-u— ﬂ{f@ﬁ@mf; AR R X .;‘-?at-‘r'.‘ o< D hﬁ.’_",

Y106 Myapo XKUTb NPOXKUTb, 3HATb HaA0HOHO
Hemasno,

[1Ba Ba*KHbIX NPaBWaa 3aNOMHM ANA HAaYyana:

Tbl nyywe ronoaam, 4em YTo NOMNaAN0 ecCTb,

N nyqwe byab oAMH, YEM BMECTE C KEM NOMano.
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el 3HaWcA TO/IbKO C AOCTOMHbIMU APYHKObI
»‘ o NOAbMMU,
”t *‘é ,"- .~ P " V)
ua C nogneuamm He 3Haucsa, ceba He cpamum,
ﬁ*%*s’“-‘* B Ecav noa/blii nekapcTBo HanbeT Tebe — Bbinel!

Echm myapbin noaacT tebe aay — npumu!




MHe myapocTb He bBblna YyXKaa 3eMHas,
Pa3ragku TavH mula, He Bedan cHa .
3a cembaecAaT NepeBa a0 MHe,
N 4TO XK y3HaN A? — YTO HUYero He 3Halo.
% 3k %k
A Nno3HaHMe caenan CBOMM PEMEC/IOM,
A 3HaKOM ¢ BbICLLEN NPABAOU U C HUSMEHHbIM 3/IOM.
Bce Tyrme y3nbl A pacnyTtan Ha cBeTe,
Kpome cmepTH, 3aBA3AHHOW MEPTBbLIM Y3/10M.
% %k %k
BUHO 3anpeuleHo, HO eCTb YeTblpe «KHO»:
CMoOTpA KTO, C KEM, KOTA4a U B MepY /b NbeT BMHO.
e SN [Mpu cobntogeHnn cux YeTblpex yC10BUN
=Rl P Bcem 34paBOMbIC/ALLMM BUHO pa3peLleHo.

A. CyxaHOB. POMaHC O CTapocCTw.
https://www.youtube.com/watch ?v=irhtTIC-aZqg



https://www.youtube.com/watch?v=irhtTlC-aZg

Omap XAUAM — maTemaTuK:

pasBMBaN  reomeTpuyeckoe HanpasneHue. Obpaseuy -  Apxumes,
npuaepuBanaca NpuHUMNa ogHOPOAHOCTU APEBHUX FPEKOB.

Ocoboe BHMMaHUE yaAenAn TEOPUM OTHOLWIEHUW, TEOPUW NapPaNNEsbHbIX
(yeTbipexyronbHMK Cakkepm).

«O 0oKaszamenbcmeax 3a0a4y anz2ebpol u mykabanoi»

COAEPKUT FTEOMETPUYECKYIO TEOPUIO KYOUYECKNX YPaBHEHUMN:

— VYTBEPXAAeT, YTO MX HEBO3MOMKHO pelnTb C MNOMOLLbH LUUPKYNA W
NINHENKU;

— [aeT KnaccudUKaumio KyOUUYECKUX YpaBHEHUM U AN KaXKAOro CcJyyas
reomeTpuyeckoe [JOKa3aTe/NbCTBO CYLECTBOBAHMA pPeleHna C  MNOMOLLbIO
OKPYXHOCTU U KOHUYECKOTO CeYEHMUA.

HO: Huroe He OTMEeTW/, YTO BO3MOXHbl TPU PasnUYHbIX peleHna. Ectb
OLLUMNOKMN.



TPAKTAT BOCTOUTHMOrO Y4HENOIO
rAACHANHHA ABY-JI-®@ATXA OMAPA
< HBH MBPATHMA XAMAMA H3 DHIDALIYPA

= ([a ocBATHT AJJax €ro Aparoneiuylo aymy!)

0 OKABATENBCTBAX 3AJIAY AJITEGPBI
H AJIMYKABAJIBLY)

Bo uma Anaaxa BCOMMIOCTHBOTO, Beemunocepanoro!

Xpazna Aanaxy, rocnopuny Mupos, AoGpmii Konen jo6po-
JCTENBHHM, HHKAROM BPa/Ii KO BCCM, KPOME NCCHPABCAIN-
BHIX, 1t G1aTOCODCHMC BCeM HPOPOKANM, 1 ocofienuoctu Moxaw-
MEJLY B BCEMY €ro CBATOMY TOTOMCTRY.

Onun N3 NOYUMTENBHHIX BONPOCOB, HEOOXORMMNIL B pa3-
pene uaocodui, HAILIBAEMOM MATEMATHKOI, ITO HCKYCCTHO
anrebps n anwmykabanu ['], macwomee cpocii neanio ompe-
JIeNIenNe MCH3BCCTHHYX, KAK YHCAOLLIX, TAR 1T HM3MOPHMBIX.
‘B Heat Berpeuaercs HEOGXOMMMOCTE B HCKOTOPHX OYCHb CII0MK-
HHX BUJAX NPCANO/KCHMII, B DCILCHHM KOTOPWX JHOTepmeso
‘Hoypauy GospmmucTno oTum sammmasmnxcs. ‘Iro kacaerci
APENHNX, TO IO HAC HE MOMJIO COYHNCHNE, B KOTOPOM OHM pac-
‘CMaTpuBasu G 5TOT BONPOC: MOKCT HWITH OHN NCKANM permc-
HUC I W3Y9a;H 9TOT DOMPOC, MO HC CMOTIN MPCOAOALTE TPY t-
_MOCTel, W ux NCCACHOBAHNA e TPEGOuAIM PACCMOTPCHII
_8T0TO BOmpOca, MM, HAKOHEN, HX TPYAN 11O STOMY BOmpocy

*) Pucdnar an-xawinn an-$aun Iuiliac ap-piin AGi-n-@arx ‘Yuap
B6u usl?izﬁu an-Xaiiiauia an- Humabypit §i-n-0apaxiin ‘aaa saca
Wsp Ba--aygdGana.

P

i1 rovopio, ¢ HOMOWEIO AZ:aXa M NP CIO WPCRPACHON
NOMIEP:RKE, HUTO NCKYCCTBO AJTeOPLL M AIMYKOOMIN CCTI
HAYMHOC HCKYCCTRO, IPEIMCT KOTOPOTO COCTABNT alico-
JOTHOE uneno 1 masepumtic peawnmnt [°],  snamomupecs
HENIBECTURAMI, O OTHOCCNHRE K KaKOM-UROYh M3BCCTION
BOIIN, 1O KOTOPOIt WX MOKHO ONPOICTINTL. J1a Betih ecry
WM KOMNYCCTRO MM OTHOIICHEE, TC CBA3ALHOS JHE C MeM
Apyrim. B aro tm jposmen rayGoko pmmsnyth, Jlenn srorc
PBCRYCETBA cOCTONT 1 BANUMICHHM COOTHOMEHNN, CusinBaly-
WX €ro mpeaser ¢ nrmreyrasanmbi jganuwsn. Conep el
CTHO JTOTO NeRyceTDA COCTOMT 18 ZHALMN MOTOLON WAV UCHIS,
NOCPEACTBON KOTOPHX MO/KUO NOCTUYLYTL CLOCOD OHpej(eie-

HuH mg)'ﬂouﬁlI)Tl.lx HCHARBCCTHIAN, KaAR MUGJIONMN, Tak H
reoMETPuYeCKInX,

Croskume YPABHOHNS OHBAIT TPOXUWACHNME W HETWpes-
wiiennse. Buj0y TPEXUTCHAIN YPARICHUit Tuenayiarh, TpH
nepuHe Mi KOTOPHX CYTh:

1, IinaapaT # KOpUM PaRHW HICAY,

2. Kuaapar » 9ucno pannsl ROPHTM,

3. Ropuu s yme:o pasmu weaypary [*].

Dri TPR DHAA YHOMHMAITCA B COMNHCHMAX aarelpancTon
I JIORAAWBAIOTCSA TAM FCOMOTPNYECKUM, A HO WHCINOBMM €10~
cobom.

Bropuie Tpi nujia cyTh:

1, Kyl n muaipaTid papun ROPHAM,

2. l{) W KOPHN PABAK KBaJpaTaM,

3. Kopnn u xmanparet pasust kySy (1.

AnreGpancria YOROPsIT, 9TO TPK BTOPHE BIA NPONOPUKO-
MALAL TPOM LEPuLI, KAKUMI-—Cu0eMy COOTHOTCTREHHOMY,
7. €. ypamueHwe: KyO X KOPHE PABHM RuajIpaTas—panio-
CHALEO YPANICHMW: KBAJIPAT W WUMCTIO DADOM KOPHAM (**]
1 TAIOKE 110 OTROMICRNIO K jipys Apyruu. o onm e norasaan
ATOr0. KOFNA NPEIMOTM 3A48% CYTh MAMCPHMRC KOTMCCTBA.

, 1) 3’ = qr; :
2) i + px2 —— r,,u

3)
4)
)
6)
7)
8)
9)

4 r=qz,
2 r e py,
z° 4 qr =T,
& =prd =r;

= qx+r,
2 = pa® +qz +,
22 + gz + r = pa?,

10) 2* + pa® 4+ r = gz,
11) 2® 4 pa® +qx =1,
12) 23 4+ p2®? =qx +r,
13) 2® + gz = pa® +r,
14) 2® + r = pa® 4 gx.



7. Hacnp ag-Ann aT-Tycu
(KoHeu XII —1213)

Poannca B Mapare (A3epbangskaH), Xun B
NpaHe.

CocTaBnan aCTpoHoOMU4YecKkue Tabauupl u B
HUX chepuyeckaa TPUrOHOMETPUA HAKOHeL
OTPbIBAe€TCA OT aCTPOHOMMM, CTAHOBUTCA
CaMOCTOATE/IbHOU ANCLIUMJIMHOMN.

B anrebpe — nocnepoBatenb Xanvsama +
nobaBun cuctemaTUYecKoe uccneaoBaHUe
CYLLLeCTBOBAHMUA TMONOXKUTENbHbIX KOPHEWN,
MCMONb3yA PACCYXKAEHUA, HaNOMMUHaloLWMe
BblYMCIEHUE NEPBON NPOU3BOAHOMN.

MHOro 3aHMMancsa MOUCKOM YUCAEHHbIX
peleHnn Kybnyeckmx ypaBHEHUN.
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8. mac ap-Ann AJIb-KALUWU (ymep B 1429 1.)
KpynHbiu

MaTeMAJATUK, BbIYUC/TUTENTb U

. actpoHom. Pabortan B obcepsatopun Ynyrbeka
* (CamapkaHg) B
-, pacuBeta (1394-1449).

nepuos, ee HauUBbICWIErO
«Knroy K apudpmemuKe» — BBen AecATUYHbIE

«Tpakmam 06 OoKpy¥cHoCcMuU» — BbIHYUCIUN

| UNCNO TT C TOYHOCTBIO 00 16 BepHbIX 3HAKOB TT =
-~ 3,14159265358979325 (owmnbka B nocneaHem
! 3HaKe:

: BMeCTo 5 fo/mKHO 6biTb  38)  Kak
¢ NONYCYMMY  MNEepMMETPOB  BMUCAHHOTO W
/- ONMCAHHOTO  NPaBUAbHOFO  MHOFOYrOJIbHUKA.

Jlnwb 150 net cnycTta BaH-PoymeH yayywiunn atoT

pesynbrar.



«3udxc Ynyebexka» — acTpoHOMMUYECKMe Tabnuubl BbICOKOM TOYHOCTH, B
ocHoBe — bonee ToYHOe 3Ha4yeHue sinl®.

B 1500 r. Mapunam Yenebu B KoOMmeHTapuax K «3naxy Ynyrbeka»:

«[lepn cnaswbl u yecmu ceoezo spemeHU Tuac3I00UH [xcemwuo, npumeHss
memoo aneebpbl u anamykabasibl U cHUMAA CUHYC B8eWblo, ceesn amy 3a0a4y
[Bbluncnenna cuHyca 1° — .C.] k 3a0ayve: 45, ymHoxceHHoe Ha seuwib, PABHO
Kyby u qucny...» :

45x = x*+ 0. 785 039 343 364 400 6,
OTKYyAa sin1°=0.017 452 406 437 283 571.

1449 r. — Ynyréek youTt, Hay4yHaa WKoAa pacnanacb, UCCNeao0BaHNA NOLWAU
Ha ybblb.



