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e MaTeMaTuKa B CTpaHax uUciama
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e MaTeMaTuKa Ha ciyXxbe acTpoOHOMUNK
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CHOBHbIE MATEMATUWYECKUE
TPAKTATDI

“»[1eBATb OTOEN0B apndPMETUKN

“*Matemartunka B neBaTn kHurax (Il B
00 H.9.)

s TpakTaT 00 N3MepuTENBbHOM LLECTE
(Il B 0O H.3.)

“*Matemarndeckum Tpaktat CyHb-

L3kl

s [lparoyeHHoEe 3epKano YeTblpex
anemeHToB (Yxy wn Li3e, 1303)

*»[1eBATb OTOEN0B NCKYCCTBaA CYETa
(XIII Bek, kommeHTapum LnHb Li3to-
lwao K Tpaktaty VIl B.)

**Hayana nckyccrtBa
BbluMCneHna» (1593 r.).



=4 MaTemaTuKa B AeBATU KHUrax

7 E'U m-l

b

| ' A i
: l
- % 7 , $ AT M
, o \ o Xt ‘u — g

7B ®aH maHe (U3mepeHue nonei) B %‘i% {?g -—“,I
3K Cy mu (CooTHOLLEHNE MexXay pasnUYHbIMU '-;*;- + |+ £ 4
BUOAMWN 3ePHOBbIX KYTbTYP) +1w9| |5
=5 Llyali paHb ([eneHne no cTyrneHsam) A ‘iff )
‘D& Llao eyaH el M 8
BN LaH 2yH (OueHka pabor) | ﬁ:% %
¥5%a Li3roHb wy (MponopuuoHansHoe A 5 b3
pacrnpegeneHve) | WA e BT
B E UH by uy3y (N36bITOK-HEQOCTaTOK) ! | .{%'7;- _’:‘
12 @aH ysH . — -

=) f% Moy 2y Sl 5



[lponopumoHanbHOE pacnpoeienceane

[lpaBmyo: B KadecToe CTYNEHOH BOALMH RAKA0E KOAN-
9ecTBO ABOPOR B yeoane, obvemmucmmoe [*] ¢ roymmoct-
BOM JIHCH MyTH iR Rameoro yeama. Crymens A—125,
Kmwugar w2 crynenoit 5 w B—-95, erynens I'—061;
cacH, 1o pennvenb. Homwiccrno mORO3oOK [NA Ha-
NOropoOro SepHA YMHONKEL HA Kamjylo eme He cno-
IKCHHYI0 © JIPYriMu cTynels, 970 fgeaumoe. OOsemmin
AeanMee W ACANTeNIh, nonyIHme [Hckomme KomE-
vecrea] moposor. Ecnu umeroress npobGume [wonm-
qecTnaj, T0 ORpYrai MX, yMHOWS 20 Xy Ha ROJINICCT-
Ba nNOBO30K, 810 H Oynyr [Hcrommie] xoumuecTsa
sepua.

2. TlpowzBoparcss MPONOPMMOHSIBEOE pacmpeneacHne no-

crapkn mopeil AnA ppnonHesus nonmHHOCTH, Yean A
8 1200 wenopeK BAXOANTCA OKOMO CAMON KperocTs, yoaj
B B 1550 genoser—[ua pacerosunul 1 nua myrw, yean B
» 1280 wenoeex—[na paccronmmn] 2 pueii nyrn, yeap I’
» 990 genonex— lHa paccroanmm] 3 jmeit , yean X
8 1750 wenowex— [ua paccrosmmu] 5 nym |3,
H3a Beex pTox naTR yeagon B TONCHHe MOCAGA AOHRBO
Oure  nocpano [B kpenocrs] 1200 wenosex. Cnpa-
| INBAOTCR, CHONAKO uenopox |jomwen nocnars] waw-
BT yeam, eCI YUNTWBATH PACCTOAHHE M KOJITICCTBO
gesnopex [4]?
- Omner: yeap A—229 wenonex,

yesn 5—286 wenopex,

yeap B—228 uononex,

yean I'-171 wemosex,

yean J—286 uwenosex.

.MaTemaTuka B AeBATU KHUTraX,
' apndpmMmeTUuKa

Hxoerca GanOyx na popsamn xosen, OGuem Tpex Hoxmmx
KoneH 4 moBa, weTHpex BepxHux Koies 3 mana. Cupa-
wnpscrcs, kakons loGremut] noyx cpomunx Komom, ecam
ofwen wawnoro |womesal ommrgaercs or cocepHEX BHa
paspyo |pemramyl?

Ormper:  camoe wnKHee lmuouol-iz mona,
caenyromee ~ 1 gmna.camm-i gmu.
cacjiywmee — 1 émm. caem'mee-—ié moKa,
cantymmee — (G wama,  caeyImEe — g mawa,

W-—g mona, wmm—g wana.

Hpannao: 4 wana, pasgenennse wa 3 muKENX KoaCHa,
cocrapTAIoT moknnit koaddnument. 3 mana, pasne-
JCHHLE HA 4 BEpPXHNX KOMCHA, COCTARAMIOT BEDXHMi

. Ha Gonsmero wwmkzero xospPnimenta
BLINTH  BOpXHME  Meunumil, OCTAYOK ©CTH JIeJIMMOC,
Cymmy nosiopin 4 xonen u 3 xonen sstarn w3 9 xonew,
ocrator sABascrcs pesmrenem. OGwepuun peanmoe
pesmTens, nosnywnus [nexomoe koanvectsol B momax,
7. €. Ha CTOABKO OTJINYACTCH KAMKIAA CTYTICHD OT COCejt-
ueil. Hwwonit xooddurment, 1. 0. 1 ¢ manoi nononn-
Hoit moma, cor. oGiem Broporo cumsy wosewa [V].
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18. Mmeerca 9 cnwrkos sonora w 11 cowrwos cepebpa, ux
B3DECHJM, BOC Kak pas copnan. [lepenossmam cJmTOK
sozioTa M CANTOR cepebpa, 3onoTo craso nerve na 13 na-
aop. CnpamuBacrca, KaKOR Bec CIANTKA 30J10Ta I CANTKA
cepefpa, Kamaoro B OTAMILROCTH?

Orper: mec [camrxa) sonora 2 ipmes 3 nana
1Bwmy, nec [camrral cepeGpa 1 nanus 13 navon
6 wxky.
[panmtno: npepmonoskiy, uto [pec camtkal sonora
3 nawna, rorma Iwec comrsal cepeGpa 25 1@,

nepoctator [panen] 49 » unpanoii crpowe. TIpejmono-
wuM, w10 [Bec c¢owTkal aonora 2 nawasa, torna [Bec

cauTea) cepelGpa 1% naman. Ms6errox 15 B nesoit

crpoke. HaRmuil amaMeHaTenb YMHOMEL HA KoJurge-
cTRA, copepmauptecs B oTux crporax. Maburor w ne-
MIOCTATOK YMHOEL KPECT-HAKPECT na Npe/inosokennke
HOpPMSEL, CJIOMKE, DTO AeTHMOe.

Caromut wabRToR W HEA0CTATOR, oT0 AermTens. O Lo
neJMMoe ¥ ienerens, nonysrms pec lesmrral aonora.
Jnamenaresns yMHONKD HA JICAWTENL, PASACIN HA WErO
[nemmoe ], nonyynmms Bec [cimrra) cepeGpa. Coxparn,
nonyamuns [sekomyo] apobs %],

.MaTemaTunKa B OeBATU KHUrax,
PaBuUNoO OBYX NOXHbIX MOJIOXKEHUN

Ox =11y
8X+Yy+13=10y+ X

G Xp —=CoXq
C1—Co

X

y = C1Y2 —Ca Y1
C1-C2

8



ra-MaTemaTuka B 4eBATU KHUrax,
paBuNo ABYX NOXHbIX MOIOXEeHUN

1 u3nHb=16 naH 1 naH = 24 yxoy

{ 9x =11y N30bITOK: X;=2 U3nH4A, y,=18/11 usnHg,

8Xx+y+13=10y+x HepocTaTtok: X,=3 u3uHsa, Y,=27/11 u3nHs,

2 <l T T Rl ofles g C et F
11 16 11 16 11 11 16 11-16 11-16
cz=24+£+E—@—3=24+§—22i—3zlg—23=21'16_35'11=—4—9
11 16 11 16 11 11 16 11-16 11-16
X = S+ 232 = T = ZEMSMH}Z = 2143MH}ZE]ZCIHCZ = 2 Y3UHs1 3§JZCZHCZ= 2y3uns 3aanal8uorwcy
64 64 64 4 4
_143/64 13-9 117 53 53 1

=1—uy3una = 1yzuno — nana = lyzunv 13— nanoe =1uyzunv 131ano6 6uoicy
11/9 64 64 64 4 4



Ha 3 cuonon Xopomiero ypowmas, 2 cHonoo cpensero

i i cHona mAOXoro ypomas n 39 moy
iaepna]. Ha 2 cuonob Xopouioro ypowas, 3 cHONOB cpen-
Hero y w1 chona nnoxoro ypowan uomywman
ﬂmm}.liaimmxopommym.hm

CpOAREro ypoman it 3 CHONOD DAOXOTO Y POKAR TOTYIRAN
& noy [acpual. Cpamupaetca, cromsko [sepral nony-

YU T3 KAGI0M0 CHONA XOPOIICYO, CPOANETO It IAIDXOIO
yposkaen?
Oroer: ua 1 cuona xopowero ypowas D%Aoy.

3 | cuona cpepuero ypoman 4-:— noy,
u3 1 chona naoxoro ypowan 2% 0y,

‘MaTtemaTuka B AeBATU KHUrax,
[lpaBnno ®3H 4Y3H

[Hpaswnaol ¢ehan-9om

llpanuno: pacnonomm 3 cHOna XOpowero ypomas,
2 cHOUA cpeanero ypoman, 1 cuon nnoxoro ypoaxas,
coctasmsmonme [wx] 34 poy [3epua) ¢ npapoir cropon.
|Pacuonomxu] nocpeume u caepa |[Koauwecersa cHo-
HOH] ypoiRaen 0 TAKOM K¢ BOPIJIKE, Kak o ¢ npanou
cropoust |*]. |Ywmcaa| cpepmero cronéna yMEOEL Ha
[woawsecTno| |cHouon| Xopouiero ypoman n npapom
cToNGne n obpaayit octaren. 1 ene paa 1ax sxe ofpaayii
OCTATKE JI0 TeX [0p, HOKA HE HCYEPHACTes Bee Jl0
[KonMuecTno cuonon| cpeancro ypoman B cpeanem
croadie [*]. H cnopa ofpasyil octarkm 10 Tex nop,
HOKE He ucdepuactey wee A0 [koanucerso  cuonos)
NITOXOro ypoias n aesoM croniue. Depxuee [uncnol
ecTh jeanrent, smxmuee [Yucno] ecth neawwmoe, aenn-
MO0 LT [HCKOMOIO  KOOHMCCTSa|  CHOUOD  WIOXOr0
ypomas. |Yrodu] wawrn [pemmoe| ann cpenmero
YPORUN, HIGKHEEe CcOocTaBnmouwee cpeauero  croadia
SMHOMEL WO ICNNTEAL B BLINTR JIOSEMO0 JUBl BAONOI0
ypomsas. Ocrarok OOBCANHE € KOANYCCTBOM €HOUOB
CPENeIo ypomas, 510 u OYJIeT JeNUMOE JUIH CPeineto
Ypoman. [Yrobu] maitrm [geammoe] ans Xopowmero
YPOKAH, HIEHEe COCTaBAAIIee [KONIUeeTno] npaso-
PO CTON0IAE TAIGKE YMHOME N JIOJARTeAL,  HCKA0Y
ACTUMEIC JIN8 OXOT0 Y posKas 1 cpeuero ypomas |4,
O0LeANNI OCTATOR € KOJAWMECTBOM CHONOB XOpOwmero
Vpomas, o1o w GyIeT Aeanmoe JUIA XOPOIero Yy possast,
Bee pemane ofneanmm ¢ JlennTencs, OOAYHATCs
[nesomiae wonmuecrsal o oy [°)



[MlpaBuno ®@3H 4Y3H

3ajaya CBOAMTCS K PEIICHHIO CHCTeMbl ypaBHEHHii:

3x+2y+ 2=39
2x+3y+ z2=34
x+2y+32=26

B kurTaiicko# 3anucy BBIMISAAUT 3TO TaK:

Poig: 3
25 B 2
- s ol
26 34 39

Jlasee COrJacHO MPaBHJIY MPOBOASTCS CJELYIOIIHE mpe-

o6paszoBanus 3TOH TaOJHLbI:
[Mepsu#it mar. Ynena cpenHero croabua yMHOXb Ha

KOJMYECTBO CHONOB XOPOLIEro ypoxas B NPaBoM croabue
o6pasyii ocratku. Toraa nosyuum:

1 6 3
S92

A il
26 102 39

mar. M eue pas takxke oSpasyii octaTku 10
He HCcuepraercss BCe N0 KOJHYECTBA CHOMOB
asi B CpeJlHeM cToJble.

.3 3 ki 0.3
72 e
T - PR A
26 63 39 26 24 39

uit mar. M cuoa o6pasyii ocraTku 10 Tex mop,
‘Hcueprnaercst 10 KOJHYeCTBAa CHOMOB IJIOXOro ypo-
sBoM cTosibue. Bynem umers:

0 P R 0.3
2 555 (2 b - TR
1 PR B O Ut ST G
39 39 24 39 195 24 39
8.0 3 Boa 3
I GOl
g SR gei- 1y
147 24 39 123 24 39

05 .03

he g b (2
S 8 86711 ]
\99 24 39

ii ur a r. Bepxuee unciuo (36) ects nenutesin,
) (99) ecth AesMMOe IS HCKOMOTO KOJIHYeCT-
0XOro ypoxas.

i mar. YroGw HaiiTH HeluMoe 415 cpeaHero
Hee COCTaBJIsIoNlee CPe/iHero cTo/16na YMHOXKb
M BBIYTH JleIMMO€ 715 nioxoro ypoxas. Ocra-
A C KOJINYECTBOM CHOMOB CPEJHEro ypoxas, 3To
oe [Jis CPeaHero ypoxas.

Pasom «aesumoe» 175 y Gynper:

é 24'3:—99=A.

‘ar. Yro6nl Haiitu genumoe s Xopoluero
€ COCTaBJIAIOIIEe KOJHUECTBO MEPBOro cTos6-
Kb Ha N€JINTeJb, HCKJIIOUH JeIUMOoe [Jisi nep-
€HEro ypoxKas, 06’beIMHH OCTATOK C KOJIH-
p:mero YPoxasi, 3T0 U Oyner nejumoe

.



[eomMeTpuUs
aH (Il B.H.3.) 77 =+/10 ~ 316227

JTlvo Xyaum (lll B.H.3.) ==157/50

LIy YyH-1xun (430-501)
3,1415926<1<3,1415927

«Mimeemcsi so0oem co cmopoHou 8 1 YxaH
= 10 4yu. B ueHmpe e2o pacmem Kambi,
KomopblIU 8bicmyriaem Hao eooou Ha 1 4yu.
Ecnu nomsiHyme kambiw K 6epeay, mo oH
KaK pa3 KocHémcs e2o. Cripawusaemcs:
Kakoea ar1ybuHa 800b! U Kakoga OrluHa
Kambiwa?y.
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6+ 48 + 180+ n’(n + 1)(n + 2) :%n(n )+ 2)(n+3)(An+1)

6+ 90 + 336 + 900+ n%(n + 1)(2n +1)
nn+D(n+2)(n(dn+1+1/2)+ (dn+1/2))

[IpaBuiia BBIYMCICHHS CYMMbI IIEPBBIX YJICHOB apu(PMeTHYECKON Mporpeccuu M5 CyMMBbI
KBaJIpaTOB HATypaJIbHBIX YHCEN HAIISIHO 000CcHOBaHBI AH Xy3eMm B Tpakrare 1275 .
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MareMarnueckoe
.4 Hacaeame

A. U. Bonopapckuit

r OYEPKM 1
. UcToPMM
-PE.D,HEBEKOBOI‘@I
WHOWNCKOW
JATEMATUKE

7 MaremaTHka
HCTopHe Maremarias

[lpeBHAA U cpeaHeBeKoBas

NHaus

2 CepeauHa lll Tbica4eneTnsa o H.3.
s»PaboBnagensyeckme rocygapcrea - |
TbiCAYernieTne 0o H.9., bopbba 3a BNacTb
MeXay BoMHamMu (KwaTtpusimum) u
CBsLLeHHUKamMn (bpaxmaHamm).

«» |X B. 4O H.3. — CBSA3b ¢ BaBunoHom.

». VI B. 0O H.3. — ceBepHyto YacTb NHanu | |
3axBaTblBaEeT rnepcuackum uapb dapun 2 Wbk |
% V Bek [0 H.3. — 6ynaunam | kuTAE |
B |V B. 00 H.3. npuxogut AnekcaHgp '
MakegoHcKkum

|V B. H.3. — CEBEPHYIO N LIeHTPasibHY0
NHonm obbeanHset anHactua lynta.




VII-V BB. 0o H.9 — «lllynBa cyTtpa» («KHura BepeBkun»)

IV B. H.9. — CngaxaHThbl

499 — «Apnabxatnam» ApnabxatThbl

VI-VIII BB. — aHOHMMHasi pyKonuck rno apudpmeTuke u anrebpe
628 — «YcoBepLleHcTBOBaHHasa Hayka bpaxmbl» bpaxmarynTbl

850 — «Kpatkumn kypc apudpmetmkmn» Marasupbl

"ummlujmgl %
XI B. — «Kypc apndpmetnkum» Wpunaaoxapeol “m;

XII B. — «BeHey, Haykn» bxackapbl Il
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Mazaeupa (814/815-880)
Apuabxama |l (X eek) ,
Bxackapa Il (1114 — nocne 1178) | 393« 1 1733 R G9¢6an 8 9 s
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Maodxaea (XIV-XV es.) 1360r. | T 3 A 46ag 9 O:
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Diziiko- "‘!: 1
Matemaru¢ckoe
- .4 + Hacaenue

Maremaruka
Mcropan matesarsen

«Apuabxamuam»

OAawarntuka — cucrtema o00603HAYEHUS
yucen (10 ctpod)

UlManutanaga — matemartuka (33 ctpodobl)
UKanakpnanaga — onpegeneHne BpeMeEHU
(25 cTpodh)

Ulonanaga - ydeHne o HebecHoOW u
3emHomn cpepax (50 cTtpod)
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BpaxmarynTa (oK. 598 — 660)

«YcoBepLleHCTBOBaHHas Hayka bpaxmbi» (628)

«Cymma 08yx umywecme ecmb uMyuiecmeo, 08yx Qorieoe — 0ore, cymma
umMmywiecmea u 0osiea — UX pa3HoCmb Uriu, €criu OHU pasHbl, Hyrnb. CymMma Hyrns u
ooriea ecmb 0o0sie, umMywiecmea U Hyrns — umMywiecmeo, 08yx Hyrneu — HyIb.
MeHbwee ebiqumaemcsi u3 b6onbweao, uMywecmeso U3 umyuwecmea, 0orna u3
dosiea, HO ecrsiu eblqumaemcsi bornbwee u3 MeHbweeo, 3HadeHue u3bbimka
meHsiemcsa. [one, 6yOy4u ebldmeH U3 Hyrns, o0ernaemcs UMyuwecmeom,

uMyuiecmaeo rpeespawjaemcsi 8 0orna»
a ¢ ad cb ad+ch
+ +— =

b d bd db  bd
g_i_ad_cb_ad—cb
b d bd db bd

b axc+d a ¢ axc

A — = —— e e =

c c gd bxd

"Kxangakxagbsika" (655.), ocHoBononaratwLwum Tpya no aCTpoHoMumn. 20



5 MMEeeTCs BNUCaHHbIN YeTbIPEXYTONbHUK,
avaroHasim KOToporo B3anMHO nepneHauKynsapHbl.
OnycTM 13 TOYKM NepeceveHnsa gnaroHanemn
nepneHAuKynsp Ha ogHy U3 ero CTopoH. byayun
NPOAOIMKEHHbLIM MO APYryH0 CTOPOHY OT TOYKM
nepecevyeHns anaroHanen, aToT neprneHanKynsp
OennT NPOTUBOMONOXHYH CTOPOHY
YeTbIPEXYrofibHMKa Ha BE paBHbLIE YacTu

=
o]

S=/(p—a)(p—b)(p—)(p—d).
ax‘+c=y?% ax’-c=y-2 ﬂ-z\@

8x2+1=y2:(x,y)=(1,3), (6, 17), (35, 99), (204, 577), (1189, 3363)

11x%+ 1 =y?2: (x,y) = (3, 10), (161/5, 534/5),

21
61x2+ 1 =y?: x =226153980, y = 1766319049 — HanMeHbLLee peLleHue



Anrebpa (bpaxmarynTa)

T ree Ba, ax?2+bx=c,rapea>0, b uc-nobble
T’ = rXa,
4 4a?x? + 4abx = 4ac,
2% = Ba-B4,
Z® = Ba I'Xa rxara, At ebd AAnd AP Aac + b
¥ = Ba rxa,
_ 2
z? = Ba Ba rxa rxara, cax + b =dac +57,
8
2° = Ba Ba Ba
- e —b+ \]4.::3: + 3
@ = I'%8 I'%d. o
:_I;_' —
2t

YpPaBHeHUe | |
' 8x® + 4a? 4 10y%xr = 42® +- 12 y*z
3allChIBaeTCsA B BHJE |

Ma rxa 8 ma Ba 4 kKa Ba ua 10
na rxa 4 ia sa 0 ka Ba ia 12.



«Jlunasamu»
1. eponorm'-|;

2. lenctBuna HaQ uenbiMy Yncnamm um
ApobsiMn U N3BNeYeHne KOpHewn;

3. Cnocob obpalleHunsi, cnocod NoXHOro
NONOXEHNS N OpYyrue YacTHbIE NPUEMDI
peLleHns 3agav;

4. 3aga4n Ha baccenHbl U CMecH;

5. CymmupoBaHue pagos;

6. NnannmeTpus;

7—11. BbluncneHue pasnmyHbix 00 bEMOB;
12. 3apgayn HeonpeaeneHHOro aHanunaa;

13. 3agayn KOMBMHATOPUKN.

bxackapa Il (1114 — 1185)

«bud)xazaHuma»
1. dencteuna Hag
NOMOXUTENbHLIMU U
oTpuuatenbHbIMX YNCIaMU;
2—3. HeonpeneneHHble
ypaBHeEHUA 1-11 1 2-1 CTeneHw;
4. llnHenHble anrebpanyeckue
YpPaBHEHUS;
5. KBagpaTHble ypaBHEHUS;
6. Cnuctembl IMHENHBIX
ypaBHEHWM;
7—8. HeonpegeneHHble
ypaBHEHUNS 2-U CTEMEHM.

y = ax? +b

y? = ax? +1

23



Jatb =27 Ja?-b . |a=va-b e E
Ja+b+2-ab




«Ha gBe naptumn pasbmBLUUCD,
3abaBnanncb 0b6e3bsHbI,

YacTb BoCcbMas Ux B KBagpare

B poLue Beceno pessunaco.
Kprkom pagocTHbIM ABeHaguaTb
Bos3gyx ceBexuu ornaiuanu.

BmecTe CKONbKO, Tbl MHE CKaXellb,
Ob6e3bsiH Tam ObINo B poLe?»

[lokasaThb:

\/16+\/1270+\/ﬁ+\/@+\/4_8+m+\/ﬂ=\/§+\/§+\/§+\/5

J10++/24 + /40 + /60 =+/2 +/3+4/5 TN 1

\/§+\/5_4+@+\/%:3\/§+\/§
5++/3 =




Anrebpa

«Hantun Takoe 4ncno, 4Tobbl, YMHOXEHHOe Ha 12 n npnbdaBneHHoe K CBOEMY

KyOby, OHO [JaBafio CymMMYy YLIECTEPEHHOro KBagparta WCKOMOro 4ucna,
yBennyeHHoro Ha 35»

x3— 6x% 4 12x = 35.

Crour Tenepb M3 JieBOH H MpaBOH uyacTeil BLIYECTD §, trroéu B
JIEBOH YaCTH MOJYYHJICS NoJHBIA KYO, T. e

(x—2)*= 27
Orkypa:
X—2= 3.

H, caenosarenbHO:

26



[eomeTpus

[nowadb Kpyaa pasHa nrouw,adu rnpsiMoyaosibHUKa, CMopOHbI KOMopo20 —
MOJTYOKPYXXHOCMb U Moslyouamemp.

A
<>



X+—=4
4

Hapg osepom Tuxmm, ¢ nondyrta pasmepom,

Bbicunca notoca uBeT. 3

OH poc ognHoko. 1 BeTep nopbiBOM NO= 3 . (dyym a)
OTHec ero B CTOpOHY. HeTt 4

Bonblue uBeTka Hag BOOOW,

Hawen e pbibak ero paHHen BECHOW

B OByx doytax ot mecTa, rae poc.

UTak, npegnoxy s sonpoc:

Kak o3epa Boaa 28
3aech rnyboka?



g

RN

Apnabxatta

Onpepenenve kBagpara u kyba,
nnowagb n oobLem

[Mnowagu TpeyronbHUKa n Kyba,
NpUbNMXeHNe ymcna «nm»
HetouHas dpopmyna obbema wapa
Teopema lNudparopa

Teopua rHoMoHa

BpaxmarynTta

Teopema bpaxmaryntbl 0 nnowaamn
YeTbIPEXYroSibHUKA

TeopeMbl 0 Xopaax v nonyxopaax
3mepeHune npmamebl, nnpammabl,
NpUGNUXeHHbIE PopMyIbl Ans
apyrux Ten

3agayn o rHOMoHe

wfm

|
|

L]

.

il

.;-l-.mnm!‘l’m



Tt

rnosiyxopoa
apoxaoxuea
oxuea
oxaub (enaduHa)
CUHYC

Sinus totus

Complimenti sinus (cosinus)
— CUHYyc dorornHeHus, 1620,
['toHMep

Sinus versus

oxuea — xop0Oa, eamap

y TpuroHomMmeTpus

"  sin’?a + sin vers? a = 4 sin?

(a/2)

sin? (a/2) = (sinversa) / 2

«31nn ma'kyc»
umbra versa
TaHreHc (1583, duHke)

«3Unn MyctaB»
umbra recta
KOTaHreHc
(MoHTep, 1620)

30



INDIA
1200 A.D.-1300A.D.

Delhi Caliphate Empire

UJJAIN

KERALA

M =3,14159265359

4 4 4 4
3+ — + — +...
2-3-4 4.5-6 6-7--8 8-9:10

HunakaHtu (1444-0k.1501)

MapxaBa (1340 - 1425)
A A A A NMapamewBapa (ok.1370 - ok.1460)

TT1T3TE T )



MATUMECKUE
KBAAPATHDI

1. Hapufickrfi mMeTOR

Huanfckuit MeTod ¢OCTABNEHHS MATHYECKHX KBaApaTos (WHOT-
N3 HadWBaeMuf Takwe CHaMCKHM) §BINETCH, NO-BHAHMOMY,
CaMBiM APEBHHM AArOpHPMoM NOCTPOCHHN MArHYECKHX KBaApaTos
NPOH3BOIBHOTD HEYETHOTO NOpsAka i =2m -+ 1. 3toT aaropudm
ONHCLBIGTCH CACAYIOWHEMH NPABHAIMH:

1°, Yneaa or 1 go #° noovepeano BNUCHBAIOTCA B KACTKH
OCHOBHOrO KBaAparta.

2°, Ecan wexoTopoe Npasuao tpefyeT BAHCATH JaHHOE YHC-
A0 B KAETKY, JeHallyld BWe OCHOBHOTO KBAApaTi, TO BMECTO
STOrG PaccMaTPHBAEMOE YHCAD BNHCHBAGTCH B SKBHBANEHTHYH
KAETKY OCHMOBHOrMO KBaapaTta,

3%, Yucao 1 enHcwBaeTCH B CPEAHION KABTKY BEpXHero pala,
T. €. B KJETEY ¢ KOOPAHHATAMH

(m, 2m).

4° EcaW 4HCAO Z BNHCANO B KJBTKY € KOOPAMKATAMH (X, ¥), TO
cAeAyloulee YHCA0 74 | BOHCHWBIETCH B KAETKY ¢ KOOPAHHATAMH
(<=1, y+1), T. &. B KIeTKY, CMewHy ¢ KaerkoR (x, y),
B HaNPaBAeHHH BOCXOAsER AMArOHAAM, NPH YCJOBHH, 4TO 37a
nocAenrss KieTka ewe csofoaHa OT YHCEd,

5° Ecan kaetka ¢ koopamsatamu {x 41, v+ 1) ywe za-
HATA HEKOTOPWM HHCAOM, TO YHCAO 24 | BOHCHBaeTCH B KJeT-
KY € KoopanHatamu {x,¥—1), T, e. n KN€TKY, HENOCPEACTBEHND
NPHMLKAIOUWLYID CHHIY K KaeTke (x, ¥). (OxaawBaeTcd, 4to 870
BCErla BO3MOWHO, T. € KJIETKE {y X, y— 1} o643aTEALHO CBO-
OoAMA OT §Mced.)
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http://scilib.narod.ru/Math/MajSquares/index.html
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An-Xopeamn AGy Abpannax (uam A6y Hxabap) Myxamman u6x Myca

~ (pox. mo 800 r., ymep mociae 847). )Kun B Barzane. Teopus kBaj-
paTHbeIX ypaBHeHHH. Teopusi JeCATHUHOH CHCTEMBI.

An-Kunpu. Apabeku#t dumocod wua Bacpel. IlpemogaBan B Barmane
(mepBasi mosaopuHa IX B.). .

An-Maxanu. )Kun B Barnane (poa. okoso 860 r., ymep oxoso 880).
[Ipumep ypaBHEHUS TpeTheH CTENEHH.

Ca6ur u6n Koppa an-Xappanu. ITepesesn «Hauana» u apyrue pa6ors.
)Kun B Barnane. MartemaTuk. AcCTpoHOM. ;

An-Pasu (umm Pasec). Bropas mosmosuna IX B. (ymep B 923 r.).
¥poxenen Pes (6mus Terepana). )Kuan B Barname. Beauxuit Bpau.
Anxumux u pusMK. ,

An-®apaéu (870—950). JKua B Jlamacke, Asenno, Barnane. ®ujocod
U YUYEHBIH-9HIIMKJIOMEeHCT.

A6y-Kamun Illynxa n6s AcaaMm (pox. okoso 850 r., ymep okomo 930).
JKun B Kaupe. Tlpomosmxartenp an-Xopesvd B 06.1aCTH a/re6phi.

An-Yxmupusu. TlepBoe H3NOXKeHHe JECATHYHBIX IpOGei.

An-Xasen (ymep mexny 961 u 971 rr.). M3 Xopacana. Pemms KyGu-
YeCKOe ypaBHeHHe aj-MaxaHW HpH NOMOIIM KOHHYECKUX CEUeHHH.
Pabotrl, mocBsennbe JU0GaHTOBBIM yPABHEHHSIM. :

AGy-n-Bada (an-Byamkanu). «Kuura o6 apudmeTnke, HeoGXOTHMOT
AJs NUCHOB H Toprosues» (okosao 970 r.). Tpuronomerpus.

An-Xymxanau (ymep B 1000 r.). Teopema CHHYCOB HJsi clepHUECKHX
TPEYTOJBHUKOB.

An-Bupynun A6y Pafixan (978—1050). Ponuncs B Xopesme. Actpo-
HOM, MaTeMaTHK, reorpa, HUCTOpHK, (H3HUK.

U6n Cuna (natunusup. Asuuenna) (980—1037). Poauacs 0KoJo
Byxapol. Benukuit yuensifi-sunukionenuct. ®usocod, acTpoHOM,
¢usuxk u Bpauy. |
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o ? 9

- U6n an-Xaficam (natuHusup. Asbrasen) (poi. B 965 r., ymep OKOJO
- 1039 r. B Kaupe). Acrponom, matematuk. TpakraT mo omtuke. Camblil
3HAMEHHUTHIA (QU3UK apabCcKOro MHDA. | -

Kymusip u6n Jla6Gan (oxosmo 1000 r.), Beixofen c rora Kacmuiickoro
noGepexns, U An-Hacaeu us Xopacana: maTemaTHKH.

An-Kapapxn (umn an-Kapxu) A6y Bakp Myxamman. )Kua B Barnane
B koHie X-—mnadane XI BB. (ymep mexay 1019 u 1029 rr.).
«[locraTounasi kHMra O HayKe apudmernke». Kuura o6 asreGpe
«An-Daxpu». '

An-3apkamu (Bropast mososuna XI B.). Acrporom u3 Kopxosbi.

An-Xaiismn (nm Omap Xaiisim) (pon. oxosmo 1048 r., ymep B 11317).
[Ipoucxogur u3 Hammypa. Matemartuk, acTpoHoM, ujocod, IoaT.
Feomerpuyeckas Teopus KyGuuecKHX ypaBHEHHH.

An-Xasen (paboranm B '1115—1130 rr.). AcCTpoHOMHS, MeXaHWKa,
HayuyHble HHCTPYMEHTHI. '

Ac-Camasan (ymep B 1174 r.). IMponomxan geno an-Kapamku. Tpak-
TaT «Au-Baxups. [ecsTuunbie ApobH.

Hon Baxnxa (maruausup. Asemnac). @umocod. BeICTYmHI ¢ KPUTHKOH
cucrembl [Ironemess ¢ apucroreneBoil TOYKHM 3PEHHS.

Hou 3yp (ABensoap). Besmkuii Bpau.
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Pyuin (TaTHHE3UD. ABeppoac) (1126—1198).
apOKKO. Puyiocod, acTponom, Bpau.

p an-Aun at-Tycu (paboraa B 1213—1214 IT.). Aure6panueckuii
T «O0 ypaBHeHHSIX». ACTpoHOMHSI, MaTeMaTHKa.

ap-lun ar-Tycu (pox. B 1201 r. B Ilepcun, ymep B 1274 r.
barnana). Actporom, MaTEMaTHK, JIOTHK, ujaocod, moar.
roHomeTpus: «TpakraT o moJuoMm 1€THIPEXYroMbHUKe», «Apuo-
{YECKHH COODHHMK HDH MOMOIM IecKa H Tabuauuel». PykoBomu.
ParHHCKOH o6cepBaTopuel (Hpan). ‘

-banna (1256—1321, Mapokko). Martematuk wu éCTpOHOM,
«Tanxucay.

A-Aun an-®apusu (ymep s TeGpuse B 1320 r.). Ontuka, mare-

M Jammug usie an-Iuu
Camapkauge B 1429 r.). Maremar
rHKe»  ( 1427), «Tpakrar o6 ox
CHHYCe» (He Haiifien).

-3afie ap-Pymu. AcTponom (o6cepBatopus Yayr6eka B Camap-
e).

asanu. Matemaruk u3 CeepHoll Adbpuxu.

/Kun B Anpanycun

(pon. B Kamane (Mpan), yMep
MK H acTtpoHoM: «Kumou x apmp-
PyxHoCcTHy M «Tpakrar o xoppe
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e . AOY Apannax Myxammapg, nbH Myca
' an Mapxycu an-Xopesmu

KoHey VIl Beka — okono 850

wKHuea 06 uHOulickol apugpmemuke
(KHu2a 06 uHoulickom cyeme)

s Kpamkaa KHu2a ob ucyucaeHuu an-oxebp
u an-mykabarol

s AcmpoHomu4Yeckue mabauybl (3udi)

s KHu2a KapmuH 3emnu

s*KHuea o nocmpoeHuu acmponasbuu
*KHuea o0 Oelicmsuax ¢ MNOMOWbIO
acmponabuu

s KHU2a o conHeyHbIx Yacax

s Tobakmam 06 onpedeneHuu 3pbl espees U
UX rpa3o0HUKax

s KHuea ucmopuu

T
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An Xopesamun — KHura o6

UHAMUCKOM cueTe

. alGory vt Liudef 0o redent tero any svfvn

‘ forLou .nnufbtgwl(.quﬂ yodtnar ¢1 rvdAANY et aug
endo uloplicant laudent. eamuuv&?\:nw‘.;

{fbmr At wifertieea m;mwtv: wu‘ar mum:’n uhc:;r‘g
~ ol ritd nd volutr. i 1

; el :;/{[ m&gﬁgomyu:wﬁu@fw mautio oy

AT D Tlpartisceral g’!bufm?d‘uemt ausmierfiinuin ﬁma;

b tenvaol argy asLreutiof. Altliopuf-f-mébe’ﬂ:t tendgrertsy Aﬂ(’:

-,‘fi || mettcam s ittt carn figrititu imgnguﬁ:qop:lmo ftearmulaf
% tucade Wrufiore ollecbie §: ac orlfperfiotie. o,

. Q—‘ N atgonnm . Cum utdflearyaof athruaffe \r.lrmrq(mum_

@; erfe Vo f“‘;.)f‘ o,ﬁ,o(“i"g‘{ujq, Po(ucrur«‘ molut Pd‘l’?fm

c 7 de opere ¢ fit peal. alq. ¢ ecc Lewmif S lormaly fr dseuf wolueni
rant md1 hoc usluenfruuructs eonid witCer urd fut aufiqms
tur. deufdnes e adhoc. 18 aba deca prerye eatn anul ego grpofy

| hecfecerunt pHq ego erpofiu cadem aacrafftne vablq; ulla dyubva=
= overe mnen. lnsy; pavela alpraaiablyifeonaby,
NLﬁ“ ot ;ry.lquuarﬁ ﬁiv firure be,

- ¢ﬁ‘ci;6mcrf:m{ T botel m f\gunfuuﬁ fre auresv 1 Sruerficoss

Bl figa .im Ude rfnw.fcfmﬂ«fi 2o¢hite Sex 1n hoc nullii (ped
1 b ey - £ 5 \

L7 el ot Snirad o fignamef nam 1he i fignretnqbicfhlla

T dmerfrraf. & w¥m patefea midre algeor.s almucdbalah,

Puc. 2.

Ilepeasa CTpaHMODA JATHHCKOrO TEKCTa apH(pMeTHYECKOro TpakTaTa
an-Xopeamn (KemOpupxckas pyxomnuces XIV B.)

2 ObvsICHAemcA nNpuHYUN 3anucu vucesn
*U3na2aromca cnocobbl 8bl4UCAEHUS, A3bl
«UHOUUCKOU apugpmemuKku» — cr0xceHue u
8blYUMQAHUe, orepayuu «yo0B8oeHUfa» U
«pa3080eHUA», YMHOMEeHUE U OesleHue.

s [Tpasusao nposepKu ¢ NoMouwbto 0esimkKu
s Apupmemuka Opobeli (cHayana
wecmuoecamepu4vHblX, KOomopslie paHee
MPUMEHAAUCL 8 aCMPOHOMUU, BK/HYaSA
oriepayuro ymMmHoxeHuss Opobel, Oanee —
npo obbiIKHOBEHHbIE Opobu)

s U38neyeHue KeaoOpamHo20 KOpHA (no
mpakmamy oaHHa McnaHckozo)
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5963+3419=9382

9+3+8+2=22; mepuno 22-9-9=4

5+9+6+3=23; mepuno 23-9-9=5
3+4+1+9=17; mepuno 17-9=8

8+5=13;, 13-9-=4
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An Xopeamu — KHura o6
An-pxabp n Ba-n-myKabana

«An-0xabp  8a-n-mykabana» -  KHura
BOCNOJIHEHNA UM NPOTUBONOCTaBAEHUA. «H
COCTaBUNA 3TO HebOo/bWOEe COYMHEHME U3
Hanbonee nerkoro M MNONE3HOr0 B Hayke
CYMCNIEHMA N NPUTOM TAKOro, 4Yto Tpebyetca
MOCTOSAHHO AOAAM, B Aenax 0
HacnegoBaHMKM, HACNEACTBEHHbIX MOLIMHAX,
npu pasgene uMMywectBa, B CyAebHbIX
npoleccax, B TOpProsse U BO BCEX AEN0BbIX
B3aMMOOTHOLUEHUAX, CAy4YadAx W3MepeHus
3emMerb, npoBeAeHun KaHanoBs, B
rEOMEeTPUYECKUX BbIMUCNEHUAX WU APYIUX
npeameTax Pas/IM4HOro poAaa M copTa...»

41



e . AOY Apannax Myxammapg, nbH Myca
' an Mapxycu an-Xopesmu

2 =bx axi—c bx=c ax+bx=c

ax? + ¢ = bx DX +C = ax?

«Tol pa3zodenun 10 Oupxemos Ha 08e Yacmu, 3amem YMHOXCUS KaX Oy Yacmb Ha cebs,
3amem C/AI0XCUA UX U npubasus K HUM pa3HOCMb MeXOY Yacmamu 00 YMHOMCEHUA U 8

§ e (10— x)% + x* + (10— X) — x =54

«[Mocne socnonHeHUA U MpomueornocmassaeHus meol ckaxcews: 110 dupxemos u 08a
Keadpama pasHbl 54 dupxemam u 08adyamu 08ym sewiamy 5
110 + 2x° =54 + 22X

«lpusedu 08a K8aOpPama K 00HOMY, m.e. 803bMU MO08UHY 8CE20, YMO y meba»

55 + X2 = 27 + 11X

2
[Mocne npomuesonocmasneHus 28 + X = 11X 42



An-Xope3smu - 3uaX

J 1723514

o
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http://astronomy.net.ua/uploads/posts/2010-06/thumbs/1277570414_astronomicheskie_traktaty.jpg

:, Aby Apannax Myxammapg nbH Myca
an Map)xycu an-Xopesmu

T = 2—72 =3,1428

w=~10 = 316227

62832

T = =3,1416
20000

Onpepenutb OTPe3KK, Ha KoTopble genut ocHosaHme AC
nepneHauKynap, OMyLWEHHbIM M3 MNPOTUBOMNONOKHOM
BepwmnHbl B TpeyronbHuKa ABC, ecan paHbl ero
ctopoHbl: AB=15, BC=13, AC=14.
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Kamun Wyaxka nbH Acnam (ok. 850 — 930).

ura o6 an-mxabp n an-mykabana», «KHura pegkocTteli B apudpmeTmke

Aby-n-Bada Myxammapg nbH Myxammapg ubH Axba
nbH Ucmann nbH an-A6b6ac an-bysaxkaHn (940-998)

«KHura o Tom, 4YTO HY)XHO 3HaTb NMcLAM, AenbLaM U APYrMM B Hayke apudMeTrKe»

[maBHble apobu (aonun eanHnubl ot 1/2 oo 1/10)
CocTaBHble m/n
CoeaunHeHHble (Npon3BeaeHust rmaBHbIX Apobent).

Aby bakp Myxammep, ubH an-
XacaH an-Kapagxu

%k3 :@k] L2 =(ik}(3k 1

1




Aby-n-XacaH Cabur ac —Cabu
an-XappaHu ubH Koppa (836-901)

»NepeBogbl U KOMMEHTAPUU K TPYAaM
AnonnoHua, Apxumega, EBknnaa.

»NonbiTKa A0Ka3aTb 5-1 nocTtynat
»KBagpaTypbl 1 KybaTypbl

» TpuceKkums yrna

» Cdhepuyeckan TpUroHomeTpusa

» [1py*KecTBeHHble Yncna

KHura o KapactyHe

» [InHamumnuyeckoe Hanpas/ieHMe CTaTUKY,
BOCXOAMUT K apUCTOTENEBCKUM
TPaAULUMAM

»Teopua OTHOLIEHUIN N TeOMETPUYECKas
CTaTUKa 46




- Aoy Ann XyceunH noH Adbgannax
noH CuHa (980-1037)

. T

«KHura cnacenus»,

«KHUra aHanus»,

«KHUra ykaszaHmn n npumedaHumny,
«BocTo4yHasa punocodumsa»,
«KHura cnpaseasinBoCctmny

«KHUra ncueneHmnsa».

[loamel crioeom yrnipassnsom cMerio,
Bpauyu — me npasam, ucuernssg merio.
BornHyem Oywiu nepebix KpacHopeybe,

U npedaHHocmb emopbix 6os1e3HuU fiequm.
Tak nycms xe ydocmoumcsi 6HUMaHbS1
[loama o Hayke gpaqyesaHbA.

Teriepb 8 cmuxax 51 U310y OJs1 8ac,

Umo u3yyqun u npumMeHssn He pas.



Aby Anun XyceuH noH Abgannax
' noH CuHa (980-1037)

3agauu ApHueHHbl (H6H-CHHA). :

191. Ecam umcno, 6yayyd pasmeneHo Ha 9, naetr B ocraTtke 1

uau 8, TO KBajapaT 3TOro 4YWcaa, JeneHHwi Ha 9, naet B ocrtatke 1.

" 192. Ecau uMcio, pasneneHHoe Ha 9, Jaet B ocTaTke 2 wau 7,
TO KBaJpaT ero npH nejJeHHH Ha 9 jpaer B ocratke 4.

193. Ecau uucno, nenenHoe Ha 9, naer B ocratke 1, 4 wam 7,
To Ky6 ero, aeneHHn#t Ha 9, maer B ocrartke 1.

194. Ecau gucio, aenenHoe Ha 9, naer B ocratke 2, 5 uam 8,
10 Ky6 ero, jeneHHnit Ha 9, naetr B ocraTke 8.

195. Ecau uuciao, meneHHoe Ha 9, HaeT B OCTaTKe 3 uau 6, to o
Ky0 ero kparteH 9. NS
G\ ' Y N /o
[Tonos I.H. NcTtopuyeckne 3agaym no anemeHtapHon maremartuke. - M.-J1.: T'TTU, 1932

[MonoB [H. COOpHUK UCTOpUYECKMX 3adad Mo anemeHTapHou maTtematuke. - M.-J1.:
[TTU, 1938; URSS 2006: 2014

Kakasi mpayHasi nopa!

He cmarno mecma 0ns dobpa:

Kmo 6razopodeH, mom ybum...

A cy0 Had HuUm rnodneuy sepwium!

Lpy3bs yxo0sm e Mup uHod,

C cobou yHocsim ceem 3eMHOoU 48



[10 Halwlero BpeMeHu A0S0 TOSIbKO
BOCEeMHaLaTb U3BeCTHbIX OTBETOB V6OH
CwuHbl Ha Bonpockl ABy PainxaHa bupyHu.
B nepenucke cogepxaTtcs UHTEpPECHbIE
BbiCKasblBaHUs bupyHu n MOH CuHbl No
Ba)XHENLLMM Bornpocam dournocoduu,
aCTPOHOMWU, PUIMKN.

Tbl cripawusaewb MeHsI — XpaHu mebs Annax Hegpedumbim! — o
goripocax, Komopble mbl Haxo0ulb OOCMOUHLIMU MopUUaHUs 8 criogax
Apucmomerisi, 8 e20 rpouseedeHuUU, U38ecmHOM (o0 Ha3gaHUeEM) KHU2U
«O Hebe u scerieHHOU»; U3 HUX 51 8blbparn me, Komopskle boriee ecea2o
mebsi 3ampyOHUsIU, U omee4Yaro Ha HUX. 51 nocmaparics ucmorikoeame U
06BbsICHUMb 3Mu (80r1POCKI) KPamMKo u cxxamo, ubo Koe-kakue
HeoXXudaHHble 3aHSImus Mewarom MHe rnoopobHee ocmaHo8UMbLCS Ha
KaxxO0oM U3 HUX U omeemumb Ha HUX MakK, KaKk OHU moe0 3acriyXugarm.
Kpome moeo, moe rocrnaHue He 3aro3darsno bbl 00 ce2o 8peMeHu, ecriu bbi
3aKkoHoeed Ma'cymu moe (ceoespeMeHHO) e2o rnepernucams padu mebs u

8K/1I04YUMb 8 c80e NMucbMo K mebe. (UbH CuHa)
49



oy PanxaH Myxammepn noH Axven
an bupyHu (973-1048)

5 M Py H M Dusnro- _
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.‘ 6 A Poremdenta M M Pomancean
o 3 K Comnnontsan

MU3Hb 3AMEHATENbHBIX NIOAEA
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An bupyHum

«KNHWUra BpasyMmJieHNA Ha4aTKaM HayKU O 3BE3aX»

Knaccudgpumkauma HaTypanbHbIX Ynucen
ssUemHebie

s HeuyemHbie

s HemHo-yemHsie (2", n>1)

s UemHo-HeyemHble (2(2n+1))

s HemHo-yemHo-HedyemHsbie (2"(2k+1))

s HeuemHo-HeuyemHsble ((2k+1)(2m+1))

«[eomempusi — amo Hayka 0 eefluduHax U Koriudecmeax o OMHOWEHUK
opya K Opyay, y4eHue o ceolicmeax ux ¢hopM U cbuaypax, rpucywux mesy
OHa npespawaem HayKy O 4qucrax u3 4YacmHou e obwyr u rnepesooum
acmpoHoMUIo U3 obriacmu 0o2adoK U rpedrosioXeHUl Ha rno4yey UCmuHbI»

52



Aoy Anun XacaH an-Xancam an-
Bbacpu (AnbraseH) (965-1039)

«KHuU2a
ornmmukKku»

s DIRHAMS
-




sac—an-AuvH Aoyn-Parx Omap nbH
paxum Xanam Huwanypwm (1048-1131)

HCKATETH

X ABTOTPA®OB
L

B.APOIEHQENBA
AMIOWKEBHY

Q. Cymares
X Cyamancd

MM3Hb 3BAMEYATENbHBLIX JNILOAEN

54



Ymapa Xanés - Omar Khayam

sac—an-AuH Adbyn-®atx Omap nbH
paxum Xanam Huwanypwm (1048-1131)

[Npuwern s 8 amom Mup o npPUHy>XOeHkIo,
Bcmpeyan HedoymeHbeM KaxXObIl OEHb 5.
A HbIHe U32HaH, makK U He OoHSI8
Mcue3HOBeHbSI CMbICIT U Uerlb POXOEHbS.

YyeHbo He 0OUH MbI MOCc8sIMUIIU 200,
[Tomom dpyaux y4ums ripuwesn u Ham 4yepeo.
Kakue > ebi800bl U3 amodl ecell HayKu?

3 npaxa Mbl npuwsiu, Hac eemep yHecem.

MHe mydpocmsb He bbina 4Yyxx0a 3eMHas,

Nwa pa3zzadku mauH, He eedarsl cHa A.

3a cembOecssm nepeesanusio MHe,

Umo x A y3Han? Ymo Hu4yez20 He 3Halo. 55



TPAKTAT JOCTOUMTHMOrO Y4HENOIO
. rAACIANHHA ABY-JI-ODATXA OMAPA
<! HBH HBPAIEMA XAMAMA H3 DHIDALIYPA

. (Ja ocATHT Aaax €ro Aparoneiuylo aymy!)

0 JIOKABATENIBCTBAX 3AJIAY AJITEGPbBI
H AJIIMYKABAJIBL?Y)

* Bo mma Anzaxa BCCMIIOCTHDBOTO, DCCMIIOCEPANOrol

Xpasa Aunaxy, rocnoainy Mmupos, pobpmii Konenw fohpo-
JICTENTBHGIM, HHKAROM BpPasKIh KO BCOM, KPOME NCCHPAaeIiu-
BEIX, 1t G1ar0COBCHMC BCeM IPOPORANM, B ocofienuoctu Moxaw-
’neny 0 BCEMY €ero CBATOMY HOTOMCTDY.

Opun 13 noyunTenbHHX BONpPOCOB, ueoﬁ\ommun B pas-
nene guaocodumr, HA3LIBAGMOM MATEMATHKOI, ITO HCKYCCTHO
‘anrebps n anmyxabanu ['], mmewomee cpocit neabio onmpe-
JIGTICINE WCHIBCCTHHIX, KAK WHCAOBLY, TAK Il N3MOPHMBIX.
Emm BCTpeaeTesl HeOOXOMNMOCTS B HCKOTOPHX 0YeHb CI0K-
- BRJAX Ipeanio/keHMii, B pCILCHHM KOTOPWX noTepmes’o
uy GoapmmmcTno oTum 3anmMapmmxca, ‘Iro kacaercst

ﬁemx, TO IO HAC HE JIOMJIO COYHICHNE, B KOTOPOM OHU pac-
-ﬁla'rplnanu 61 5TOT BONPOC: MOJKCT DLITH OHIT NCKAMN perme-

'o

€ M M3YHanH 3TOT DOMPOC, MO HC CMOTIIM MPCONOACTH TPYL-
ﬂ, HIIH uX WeCACnOBaHnsA ue TPeGoBaaM PaceMoTpenii
BOTpOCca, ML, HAROHEH, HX TPYAL 1O 3TOMY BONpocy

- ) Pucanar an-xakiix an-pamn Pailiac an-pitn AGit-n-@arx “¥Ywuap

n5l?¢1ﬁu an-Xaiiiaui an- Hmuasypn (it-n-Gapaxim *ana wmacani
&lﬁp' _Ba--tygaGana,

sac—an-AuvH Aoyn-Parx Omap nbH
paxum Xanam Huwanypwm (1048-1131)

Pk e

i1 rowopio, ¢ HOMOW(EID Anaxa m NP CrO WPCRPACHON
TOLICP/KKE, WUTO JNCRYCCTBO AJATeOPM M aJMYKaOaIW  €CTr
HAYYHOC HCKYCCTRO, MPEIMCT KOTOPOTO cOCTARIMNT alco-
JMOTHOE Yueno 1 masmepuutic peavnot [°],  snamomupecs
HENZBECTHRAI, O OTHOCCHHRME K KaROH-UHGY (B M3BCCTION
BOHIN, MO KOTOPO WX MOKHO ONPOICIINTL. JTa Bemh et
WM KOANYCCTHO WM OTHOMICUHE, NC CLA3ANHOS T € MCM
JApyTiM. B oro 11 gonmen rayGoko pmmsnyrh, Tlean srorc
ncxycma COCTONT I HANOMICHHH COOTHOMECHNN, CUMHAKBalO-
X OIIO npemxer C DRNICYRAZAMTILINIG AT, (“o'wpmvn
CTHO BTOTO MCRyCCTDA COCTONT 1 SHAIMN MOTO;O1 1LY HCII,
NOCPCACTHON KOTOPHX MOKUO NOCTHIUYTL CLOCOD OHpejeie-
kil FHOMANYTHIX HCHARCCTHIIN, KAKR MMCJIONWYN, Tak H

reoMeTPMYCCKIr,
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aAc—an-AuH Aoyn-®atx Omap noH
paxum Xanam Huwanypwm (1048-1131)

O 3apavax anre6pbl n anmykabansi (1069)

1y 2 = qr,

2) 28 + pat=r,
ST i,
4y +r=px,

o) B - qr =,
B) 2% =p2dr,
B2 =gzt r,

8) a® = pa® +qx +r,

9) 2%+ qx + r = pa?,

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

CAokuee YPABHOHNS OHIBA0T TPOXUACHIME W NeTWpes-
wieHnse. B0y TPesumemaay YPAnenuit uenaiarh, Tpu
nepuHe ni KOTOPHX CYTh:

1. [na;paT 1 KOpuM PanHW *HICXY,

2. Kuaapar » gucno pannsl KOPHSM,

3. Ropuw s vmeso pasmu kpaxpary [%].

Dri TPH DWA YHOMHHAITCA B COUHHCHMAX arelpancTon
i JOKAAWBAITCS TAM FCOMOTPIUCCKHM, 4 HEe WNCIOBMM CIO-
coGom.

Bropue Tpx niia cyTh:

1, Ky0 w RuaipaTi papui KOPHAM,

2. KyG w KopEN PaBHK KBaZpatTas,

3. Kopnn u xnagpavir pasun kySy (']

AntreGpancrii YOBOPsIT, 9TO TPK BTOPHE BIA NPOnOpPLHO:
MAALAL TPOM LEPHULIM, RAKANI-—CHOEMY COOTHETCTRCHHOMY,
T. €. ypaBNCHNe: KYO X KOPHH PABHN RuajiparasM—panla-
CHALIO YPANUCHMK! KBAAPAT M MC7I0 PADOM ROPHAM
1 TAIOKE N0 oTHOMICRNIO K Anys apyrus. Io onim me norasadn
aTOr0. KOTHA NPEIMETH BAAAT ¢YTh MAMCPHMAC KOJIUCCTBA.

S7



nac—an-AuH Aoyn-darx Omap noH
axum Xauam Huwanypum (1048-1131)

«KOMMeHTapVIVI KTPyAHOCTAM BO BBeAEeHUAX

OEeCKOHEeYHOCTU

- MpAMY0 NMHMIO MOXHO NpPOAOKaTb OO

OeCKOHEeYHOCTU

- Becsakne oBe nepecekatwolumnecs npsmble
NMHUM PacKpbIBAKOTCA U pacxoaaTcs No
Mepe yaaneHusi OT BepLUWHbI yrna

nepece4vyeHus
- [1Be cxopsaLmecs NMHUK

nepeceKkarnTcd, N HEBO3MOXHO, YTOObI
aBe cxogdaumnecd npamblie NMMHNA
pacxogusinCb B HaripaBlieHMn CXoxaeHud
- U3 ABYX HEPBHbIX OrpaHN4Y€HHbIX
BEJINHUNH MEHbBLLUYHD MOXHO B3ATb C Takomn
KPpaTHOCTbIO, YTO OHa ﬂpeB30|2,El,eT

bonbLuyto

KHUrn EBknnga» (1077)

OCHOBA - NMPNHUWMIMbI APUCTOTENA
- BenuymHbl MOXXHO AennTb A0

-t o
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aAc—an-AuH Aoyn-®atx Omap noH
paxum Xanam Huwanypwm (1048-1131)

»Anrebpa Kak Hayka O peLleHNn ypaBHEHUN
»[[eomeTpuyeckme NoCTPOEHNA KOPHEN

» ApudpmeTtnyeckne ngeun, cBasaHHble C
BMHOMOM

» Teopua napannesnibHbIX NPAMbIX, NofieMuKka C
An-Xancamom, HenpmMemnemocTb BBeAeHUS
OBWKEHUS

» Pa3Butne teopumn oTHOLLEHUN, CTUPaHNE
rpaHn Mexagy Yymcnamm n nppauuoHasibHbIMU
BENIMYMHaAMMU

»KaneHpapHas pedopma

59



cup ap-anH Aoy xadap Myxammepn
6H Myxammep at Tycu (1201-1274)

n/.n r
(a+D)" -a"

1 _ oo 1
265 _ 255 64775151

(a+b)" —a" =@a”—1b+[gja“—2b2 fo b (nj
m

« Tpakmam o NoJsIHOM 4YembIPexXcmopPOHHUKe»
(TpUroHomeTpus)

6/244140626 ~ 25

«Tpakmam, ucuyensrow,uti COMHeHue no noeody napasnesibHbIX
JIUHUl» + dee pedakuyuu «A3noxeHuss Eeknuda»
(Teopus napannenbHbIX NPAMbIX) =



p3a Myxammag noH Laxpyx noH
yp Ynyroek lN'yparaH (1394-1449)

KM3Hb IAMEHATEALHBIX AWRER

T Manroescenas

3 K. Coseaovcrai

YI¥YTBER
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Puc. 59. l3Bledenue KOpHA IATOH CTemend H3 €ucaa
44240899506197. M3 «Hiroua apudmernrmy ax-Kamm (aefinen-
crast pykommch 1554 r.).
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noH Macya an-Kawwn
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«Knroy apugpmemuku» (1427)
O6 apudmeTunke Lenbix

O6 apudmeTtnke opoden
O6 ncuyncneHnn acTpoHOMOB
O6 namepeHuu

O HaxoXOeHUn HEN3BECTHOM

«Tpakmam 06 okpyxHocmu» (1424)

1m=3,14159265358979325
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TPUBUYM:
rpamMmmaTuka,
pUTOpUKa,
AvarekTuka
(noruka)

KBAOPUBUYM:
apudmMeTUKa,
reomeTpums,
acTpoHOMMA,
My3blKa

MuHTYpukkmo (1454-1513) 63



w M nciopee s pomnt KM M -
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B H. Yxonoss
« TTocnemisi pesvnsHmi»
bBosuwmn

«MHoxecTBa, KOTOpble camu No cebe ABNAKTCA
3aBepLUEeHHbIMU, NO3HAET apudPMeTnka» Te, YTo
COOTHECEHbI C OPYTUMU, U3yHaloT MY3bIKaHTbI
NocpeacTBOM COpa3MepHOCTU MOOYNUPOBaHUSA; |
reoMeTpusa Xe CynuT 3HaHne O HEMOABWMXHbIX |
BENUYMHAX; NOHATNE O NOABUXHbIX AAETCA |
NOCTUXKEHNEM aCTPOHOMUYECKON Haykny (boaunn)
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«HacTtaBneHna k apngmetTnke»
«HacTtaBneHna Kk My3blke»




ﬁga JocTono4yTeHHbIN (0K.673 — 735)
 “iBeda venerabilis

66



AnkyuH (735 — 804)
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«OOuH YenoBeK A0MKeH Obin NepeBe3T Yepes peky Borika, Kody M kodaH kanycTbl. M He
yOoanocb eMy HauTu APYroro cyaHa, KpoMe Kak Takoro, KOTopoe MOrTO BblaepXaTb
TONbKO ABOUX U3 HUX. 3adaya, Takum obpa3oM, 3akrntovarnach B TOM, Kak BCEX
nepeBe3Tn Ha apyron deper uenbiMn n HeBpeanMbiMU. CKaXknte, KTO COCOOEH: GaKuUM
MyTeM OHM MOryT nepebpaTbcs Ha apyron beper HeBpeaMMbIMUY



0 — 1003)

— T

poepT (0K.94

«B 20Cy0apCmeeHHOll oubniuomerxe obHapysceHb!
NOONIUKHHbIe  pYKOnucu  uepHoknudxcnuxa I'epboepma |
Aepunarxckozo, oecamozo eexa. Tax eom mpebyemcs, |
ymobwt 2 ux pazobpas» (c) Borarno




H. M. By6HOBb.

Tponpeeors HMTEPATOPCRATO Yrunrecierra ¢B. BAagumea.

—

NOLARAHOR: COSHAEAIE TEPbEPTA

OBFb ABAKDB

HIK

CHCTEMA SAEMEHTAPHOR APHBMETHKA

RJIACCHUECKOH JPEBHOCTIL.

Hacxbmoseamia Mo mcropin mayxw BB Esporrs, 7. IL

Yool e e N d ~ - — -

’ T e AT T ' / ’ -
’ F Y ' - " .
l | I
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KIEB'b.

Tunorpadis Hyneparopararo Yuusepemrera cp. Baaxmuipa
Aicu, O-pa newamn, w w1, abaa H. T. Kopuaws-Hosungaro, Mepuironckas, &

1011,

By6Hos H.M. lNognnHHoe counHeHne 'epbepTta 006 abake. dunonornyeckum
aTiog B obnacTtu uctopum marematukn. Kues: YH-TeT ¢B. Bnagnmupa, 1911.69



oHapAao Nu3aHckun (PnboHa4v4n)
1180-1240

Omeu modl, podom u3 lNu3skl, criyxun
CUHOUKOM Ha mamoxHe 8 byxu, e Agbpuke,
KyOa OH MeHs1 83551 ¢ coboro Or1s U3ydYeHUs
uckKkyccmea cdumame. YousumeribHoe
UCKyccmeo cHyumame rpu nomMowil morsibKo
oessimu UHOYCCKUX 3HaKo8 MHe mak
MOHPAasUsIoOCh, YMO S HENPEMEHHO 3axomeri
MMO3HaKOMUMbCSA C MeM, 4mo U38ecmHO 06
amom ucKyccmee 8 Eaunime, peyuu, Cupuu,
Cuuyunuu u lNposaHce. Obbexas sce amu
cmpatbl, s ybeouricsi, Ymo UHOyccKasi
cucmema c4uUCsiIeHUs ecmb camasi
cosepuleHHas... 1ayqyue ocHogamesibHO amy
cucmemMy U 8ce K Hell omHocsiueecs, EH
npubasus ceou cobcmeeHHbIe uccriedoeaHus U e
rnoyepriHymoe u3 «Hayvan» Eeknuda, s
peuwuricsi Hariucamb 3mo COYUHEHUE.

KapnywwnHa H.M. «Liber abaci» JleoHapgo ®mnboHauvun // MatemaTuka B LUKOAE,
2008. N4



«KHue2a abaka» (1202)

MAZdycckasa cuctemMa Hymepauuu;

»npasuna gencTtesnn Hag uenbiMy Yncriamu;

»0pobun U CMELLaHHbIE YnCNa;

> PasfoXeHne YMcen Ha NPoCTbie MHOXUTENN;

» MPU3HaKN OennMmMocTu;

»Yy4dyeHune 06 nppaumoHanbHbIX BENUYMHAX;

»Cnocobbl NPUBNMXEHHOIO BbIYUCIIEHNA KBaAPATHbBIX U KYOUYECKUX KOPHEN;
»CBOWCTBa nponopuum;

»apundMeTnveckas n reomeTpudeckas Nporpeccum;

» NVUHENHbIE YpaBHEHNS U NX CUCTEMDbI;

»KBagpaTHble ypaBHEHUA U reOMETPUYECKME 3a4a4un Ha NMPUMEHEHNE TeOPEMbI
[Mndparopa

s CchopmMynunpoBan NpaBuno Ans HaxoXaeHNa CyMMbl YNeHOB NPON3BOSTbHOM
apumMeTnyeckon nporpeccun;

“*paccmoTpest BO3BpaTHYO NocneaoBaTenibHOCTb, B KOTOPOM KaXa4oe YMCcno, HaunHas
C TPETbErO, PAaBHO CyMMe ABYX MPeaLLlEeCcTBYOWMX EMY HYNCEST;

“*BBEN TEPMUH «4acTHOEe» Ans 06o3HavYeHna pesynbraTta AeneHns;

ssonucan cnocob npmeeaeHnsa opoden k obLemMy 3HamMeHaTesno ¢ NMOMOLLLIO
HaxoXOeHNs1 HauMeHbLUEero odLero KpaTHOro 3HameHarternen (bonee payMoHanbHbIN,
YyeM MCronb3oBanu apabckme MaTeMaTukm). e



ﬂéchaPAO MusaHckun (PrnboHayun)

48

Yo

Y6 o
Bl 85, .
o616 685 Uy

1+1+ 2+3+5+8+13+21+34+55+89+144=376

72



NopaaH Hemopapum (Xl B.)

IORDANVS ” «Apudmetnka, nsnoxeHHas s 10 |<H|/|rax>§§1 g D ANIT

DE PLANISPHAERII FIGye

RATIONRBS

‘\( @ 24P HAER Anin plano deleribere,eft
NS fingula punéta ciusin plano quoli
12 %S betordinare, fecundum fimilicudis
SR nem fitus: in quo confpiciens alter
polortt, uidebit {phari contingent planum'
inreliquopolo. Imaginamur enim, & planz
fuperficies fpharam in altero polori fuorum
contingat. Reliquum polum,uirtutem putas
mus habereuifiuam, Partesauré (phacre,non
pofferadium terminare, fed ipfum ufepad plas
num(quod propofitum et {phacram contins
gere)deferri, & ab eo oftendi,ibicp quodlibet
punctum {phaere uideri, ubiradius a polo uiz
dente,per punctum ipfum tranfitus planum
contigerit, & ad ipfuminciderit. Eritgplana
fuperficies haec,ex radioruma polo uenientiz
um, occurfu fecundum fimilitudinen (phgra
um punétorum diftinéta: illudg planifphaeri
um fiucaftrolabium nominamus . Quippe,
quaccundg palliones variationem fitus puns
&orumin {phara(qualisex perpetuo motu e
isaccidit)mutuo fecomitanturicadem fimplis
citer variation¢fituscorundem, inplano mo=
do reprefentarorum confequuncur. Oportet
autem fuperfici¢hanc, indefinite quanticatis

mm , intelliges

@'PVSCVLYM

DE PONDEROSITATE
©  NICOLAI TARTALEAE
STVDIO CORRECTVM,

(Arithmetica decem libris demonstrate)

b NOVZISQVE FIGV RIS AVCT VM.

R

«O pgaHHbIX Yncnax» (De numeris datis)

«O TpeyronbHukax» (De triangulis).

R | ' s, R
M M M ¥ M I S S
E =E iI."Elif E 2 =3 VENETILS,
¥ ¥ " APVD CVRTIVM TROIANVM,
¥ ¥

M D LXWV
i :

Hemopapun NopaaH. O gaHHbix Ynucnax. MNep. u komm. C. H. Wpengepa // UM, 1959.

T.12, c. 559—688.

Folkerts M., Lorch R. The Arabic Sources of Jordanus de Nemore —anekTpoHHas

Bepcus http://muslimheritage.com/topics/default.cfm?ArticleID=710

73



YHuBepcuTeThbl

Okcchbopa v Mapux — 1167
Kambpumx — 1209 ,,
CanamaHka — 1218 PO DI Y. | ,
Heanonb — 1224
[Mpara — 1348
Kpakos — 1364
BeHa — 1367
Xanpenbbepr — 1385

B ""M‘*‘“’Liwm |

o i ar &

P
¢
- '.-5



30nM0TON BEK CXONMaCTUKN




—

PoGepT pocceTtecT (1175-1253),
KaHunep Okcdopackoro yHMBEPCUTETA,
Enunckon JInHkonbHCKoOro cobopa

«O cBeTe unu o Hayane dopmy -
KOHLEeNUMs «MeTadusnkmn ceetan

«O cepe» - n3noxeHne anemMeHTapHbIX
MaTeMaTU4YeCKNX OCHOB aCTPOHOMUMN

«O nuHKnAX, yrnax n dourypax»

«O pagyre»

«O HacTynneHnn n oTCTynneHNN MOpPSI»

Pooxep BakoH (1214-1294)

“[Mpun3biBan K onbITHOMY NU3Y4YEHUIO
npupoabl, K paspaboTKke ONTUKM,
MeXaHWKK, aCTPOHOMUMN.

“Llenb Bcex Hayk - yBenuyeHne
BI1acTV YenoBeKa Haf npupoaon.
“3aaymbiBan obLLUMPHYIO
SHUMKNOMNEANIo Hayk. 76



apoviH

1lls fecundum
vict vna oo
bue combinationtbug.

¢ Mrer-vt.6.ex ynoduobTer tnb®..

':n. ex bie duobus ter.

(RS- R .30

Sl METICE: NAM
SBPOST ERIORISO

MIDINIS'EST-E T:
2WPASSION ESNVM

SHRORVAM IN MAGNI
Sl TVDINIBVS DE |

Arithmetica speculativa

«O TeopeTnyeckon reoMeTpuny

«Tpaktat 0 KOHTUHYYME»

«O nponopumax»

3y608 B.[1. Tpaktat BpagsapauvHa "O koHTuHyyme« // UMW, 1960. Ne 13. C. 385-440.



«KHura sbldmucneHnm»
(Liber calculationum)
Okono 1350

1,2 3 4 5
st ot oatortos b =2,

LLnpokos B. C. O «KHure BbluncneHnn» Puyapoa Cyuceta //icmopuko-
Mamemamuyeckue uccriedoeaHusi, 21, 1976, c. 129-142. 78



PpaHUy3CcKad LWKona

XXaHn bBypuaaH (0k.1300-1358)

79



PpaHUy3CcKada LwWKona

Huxonait Opem

O KOHPHUI'YPALIUH
«KHura o HebBe n mupe» KAYECTB

«BbluncneHue nponopunimn»

Cxema geneHusa oktaBbl Ha 12
paBHbIX TOHOB — PaBHOMEPHO
TemMnepupoBaHHas
My3blKaribHasi LWwKana

«O nponcxoxaeHun, CyLLHOCTU U
obpalleHun geHer»

80



onawu LUwoke B g i
0 1445-1488) = .

ax™ = bx* -)za-g-.
. YE.
«Hayka o uucnax» (Triparty en la ax"HE = b e ihad 3
science des nombres, 1484 aropel . Ssmon
) wawre | wves iU T
v di- e » . _ > b '/—l'- <
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Tokapesa T.A. Anrebpa LLoke. — 1978. 2 3 N
Ne 23. C. 270-283 A, A , A ,...,&a



.17 Jlyka Navonun (okono 1445-okono 1515)

AVKA TTAYOAMU

TPAKTAT
O CYETAX U 3AINMUCHX
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Cokonos A. Jlyka Na4vonu: yenosek n mbicnutens. M., 1994, 82



"CyMmma apupmMeTuKkun, reomeTpuu,
y4yeHuMs O nponopumax n oTtHoweHusax" (1494)

“Xicb {cosa — pens) Regula della cossa

X2 — ce (censo — KBapar)

x3 — cu (cubo),

X* — ce. ce. (censo de censo), THMETICA GEOMETRIA PROPORTIO

X° — p°r® (primo relato — o o g i
«tepBoe relato»,

Summao
Rritbmerica geo

pros

500° DELLA SUMMA DE AR
V1ITVNOILHOdOHd 13 IN

»

rra Luca pacioul | TALIA 7

LP.Z.8. - ROMA - 1894



http://lib.miemp.ru/plan/text/fin/Luka Pacholi.pdf

Jlyka Navyonu (okono 1445-okono 1515)

«O b6oxecTBeHHOM nponopuuun» (1508)

KHura nocesuleHa 3044eCTBY, NATU npasuJyibHbIM MHOIForpaHHMKam m rnponopunam
YyernoBe4yecKoro Terna

i b Al RS B
P8 *,MJ,M{'O v"‘j 'n P ,
o el 7 L . sy

VIGINTISEX BASIVM FLY
VATVS VACWYS

NXXvIn




> 0

; ‘Pa3Butue anrebpbi

iy
o= T

T4

- _ @
:—«%4-: 3050TO0E cCeyeHue
30510TOe cevyeHne — 3To Takoe 2 _
- =p+1 @-(p—1) =
nponopunoHasibHoe gereHne oTpe3ka Ha 1
HepaBHblEe YacTun, NPU KOTOPOM BECb OTPE30K o =—+1
TaK OTHOCUTCHA K 60]'IbLuel7l 4HaCTn, Kak camMa P
6OJ'IbLIJaF| HaCTb OTHOCUTCHA K MeHbUJeVI; NJIn
@ = 2-C0OS —

OPYrMMn crioBamMu, MEHbLUUI OTPE30K Tak
OTHOCMUTCS K DosibLLeMy, Kak 60mbLUNN KO
BCEMY

a:b=b:cunmc:b=b:a. @:\/1+\/1+\/1—I—~/1+---
1+ /5

X2—x=-1=0 " 127 oA I 0 1
1+

1+
_ 5+ ~16180339887... 1+...

®»

1’1’21315,8,13,... » = lIim m



Koccucrbli gty Slhscs

41> fenoLerDefglcye
3 - 30 den/Sofumier
G———19 DiccrcIncrond
3 4+ 99 Boond wasauf
3 4 22 —ift/Ocsifi mis
Ieniner 3 17 I e ds fegBefons
3 4 §© Deronnd werders

16 4930 (So

3 49 ®u dic Jendrhner
3 29 3@ b gemacheic
3 —v—i 2 bafferaindvas 7

3 4+ © -4 vasiftnreer
Darili A Ddierefi Hond >¢ minnes. TLurs

folcufifr Golg abichliaben allw furc
ainlegel 24 6. Ond dasifis 3 >4,
ondmadht 3 1 = [H Darnfigddicrdaes —
Dasifi > HLLvndaden 3 8>. Dyefubs
trabicrvon 453 0. ONd Blssben 4152

. mf: !’pud)?:' co tbbc..xﬁucins:;:ntt
Apnam Puse > s Babelers ORI reche gmado
(1492 — 1559) Dfeffee
=
*IICPCXOJ OT KOHKPCTHOI'O MBIIIJICHUA K a6CTpaKTHOMy, Ax Ble,MaH (1460 - 1A

nornoBuHa XVI B.)
*IIEPEXO] OT MPOCTOTO K CIOKHOMY U

°H€O6XOI[I/IMOCTB I ITPOYHOI'0 YCBOCHUA N3yHaCMOI'O
IMpeaAMECTa BO3MOKHO 9aCTOI'O €10 ITIOBTOPCHHUA.

Kpuctocd Pyoonbcg (okono 1500 — 1545) - «bbicmpbilu u Kpacuebil c4yem
rnpu MoMow,u UCKYCHbIX npasus aneebpbl, 06bI14HO Ha3blieaeMbix Kocc»

Y4yeHune o reom. nporpeccusix, OCH. anredp. onepaunmn, AeENCTBUA Ha
OByYneHaMmn 1 nppaumoHanbHbIMU BENUYNMHAMMU

86



nxasnb lWtndgens (1487 —
1567)

......

1/16 1/8 1/4 1/2 1 ) 4 8 16 32 64 128

1000900360084012601260084003600090001
100080028005600700056002800080001

10007002100350035002400070001 | ' YMHOMEHHIO COMKeHHe
1000600150020001 500060001 : ~
100050010001000050001 AeNIEHHI0 yKceJ reOMETPUYECKO# | BpluMTaHUE
nporpeccuu

10004000600040001 - - 4

30323? ';’:"f” s it ‘oTBeYaeT B apupmeru- ymuﬂ;m;uue
1000300030001 e : . - yecKoil mporpeccuu
100020001 H3BJIEYEHHUIO KOPHSA ; géneune- Ha k
10001 crenenu k



(1548-1620)

LGRS

S PN K. CELSISS: MAURITY 33
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CumoH CreBuH (1548-1620)
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S. STEVIN
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THIENDE

Leerende door onghehoorde lichticheyt
allen rekeningen ondes den Menfchen
noodich vallende | aﬁ-ccrd.ghq“du_;:
hiecle ghetalen fonder ghebrokenza.

Befebreven deer Simon Strvin

wen Brugghe

Tor terovenN,

By Chriftoffel Plantijn !

M. D. LXXXV |

CoNSTRVCTION:

‘SIMON 'STEVIN deBruges.
3 Ou font inferdes les

Efquelles seftcxercé le Tres-haut& Tres-illuftre Prince Maunrcs
de N assau, Prince d Aurenge, Gouverncur des Provinices des
p.i.,huum.c-nmf;uuam,wrm‘_,uc.

Letout reves, camigé, G augmenté
P ALBERT GIRARD SamicloirgMathematicien.

Chez e & Abeaham Elfevier g di
de MUniverfité, Axxo o b ¢ xanv.

Soit e premice nombre requis. @] 2
Erﬁo le fecond nombre (puis quiil faut que
e double du uick du premicr & fe-
cond foit ¢/ 48 ) fera SV 3
Le quarré du premicr nombre eft 14557 4
Le ¢du [econd nombye eft 21 3
Lafommne des quarrez ol [
Egale 4 7

l.cﬁ.}ucls termes reduilts, 1 @ fera egaled 7 @ — 12
Er

¢ 78 probleme 1 (i) vaudra 2.

edi, quc 2 &/ 2 fone les deux nombies requis. De-
monfration. Le Pmdm'ldc 1 &7 3, ¢t/ 12, fon double
¢ 48; Irem la fomme des quarrez de 1 & ¢/ 3¢t 7,fclon

ke tequis; ce quiil falloit demonitrer.

Nota. L'on pourroic encore faire cefte conftru-

&ion ainfi :

Soit le premicr nombre requis

Son ¢ pour le premice quarre
Esgo

1® 3
13 4

fecond quarré (puis quiavec le pre=

MEMOIRES MATHEMATIQVES, .54

14 382

14 /382
14 382

14@308@2>

14382
14,382
o

14382

14.382

o I IO m
14. 3.8. 2

14 3(1)8(2)2(3)

14 | 382

‘14 (382

14. 382
-14,382

14382

14 382

14382 @
14|382

14382
14:382

14 382 iij

14| 382

14,382

1579r.

1585r.

1592r.

1592r.

1593r.

1603r.

1608r-.

1608r.

1616r.

1617r.

1624r.

1626r.

1631r.

1634r.
1636r-.

1651r.

1661r.

<I>pan¢':ya Buer

Cunmora Cresun

T'eapu Bpmrrc

Hesexmun ne Jlexxep

VY ansana OTpean

-

ITvep Spuron
Jxesinac O
Po6epr [Ixarep

7 l‘eOér Bé&xnep



- ®paHcya Buet (1540-1603)
Francois Viete
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ne'en 1540, morten 1oz



®PpaHcya Buet (1540-1503)

«BeedeHue 8 uckyccmeo aHasnu3a»

“*BMNaoOBas nornctuka (odwas anrebpa)

“*ypcrnoBsag normcTuka

A cubus minus Z quadrato ter in A aequatur Z cubo

x3 —322x = z3

- 360%n+12Y
25sIn




TOpUS BEJINKOU KOHTpaBep3bl>»

X" +b=ax 15 2 x> +ax=b

CuunuoH genb ®eppo

(1456-1526) AHTOHMO Mapus ®uope

Oxeponamo
KapaaHo
(1501-1576).

JlynoBuko (JlogoBuko,
Nyvpxun) Peppapum (1522-1565)




«UcTopuns BeJIMKOMN
e TERABERIPLD 2 >0b>0

1535, noeguHok ®uope n Taptanen X = aX + b a > O b » ()



A\ 4

«AcTopus BeJIMKo

0

KapdaHo,
«Bernukoe uckyccmeoy,

1545

1539 , Taptanbs
coobLaeTt
pelweHne
KapoaHo

JARDANY

-
,

1548, oucnyt
Mexay Taprtanbeu

1542 , KapgaHo

y3HaeT o oopmyre

nenb ®eppo

n Geppapu

95
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HIERONYMI CAR 'aBeR/BL’»'SkToerZq —0

DANI, PRESTANTISSIMI MATHE

MATICI, PHILOSOPHI, AC MEBEDIC ],

ARTIS MAGNAE, | _ .y

SIVE DE REGVLIS ALGEBRAICIS,
Lib.unus. Qui & cotius operis de Arithmedica, quod y2 - glu _|_ gzv
OPVS PERFECTVM
infcripfit,eftin ordine Decimus,

= «UcTopus BeJIMKON

§

y3 = &oU + &1V

TIfe s 1@
P 2

Abesin hoclibro, ftudiofe Lc&or,ch:!:s Algebraicas (Trali, defa Col

U=3J—Q+\/q2+p3

locupletatas,ut pro pauculis antea uulgd eritis.iam feptuaginea cuaferint. Nes

g folum , ubitmnus numerus alteri,aut duo und,uerum edam,ubiduo duobus, 3 2 3

aut tres uni gquales fuerint,nodum explicant, Huncadt ibrumideo fcors V _ q q —|— p
96

fim edere placuit,uc hoc abftrufifsimo, & pland inexhaulto totius Arithmerd
cx thefauroinlucem eruro, & quafi in theatro quodam omnibus 2d fpectan
dum expofito, Lectores incitarerur,ut reliquos Operis Perfeilibros, qui per
Tomos edentur,tanto auidius amplectantur,ac minore faftidio perdifcant



posamo KapaaHo
24 1501-1576

Muaan (rpasiopa Ha aepese 1493 ropna)

«KapdaHo paccmampueaem HayKy 6e30e 8 C853U CO c80el JIUYHOCMbIO, CO
ceoum obpasom Xu3Hu. [losmomy u3 ez20 rpou3eedeHUl obpawaemcsi K Ham
ecmecmeeHHOCMb U XXUB0OCMb, Komopas Hac rpumsaueaem, 8036yxoaem,
oceexaem, U 3acmaernisiem odelicmeogamb. 3mo He OOKmop & 00/120M05I0M
o0esiHUU, KomopbilU roy4aem Hac C Kageopbl, a 4eroeeK, Komopbil
rnpoeayrnusaemcsi pssOom, 0erlaem 3amevaHus, youernsiemcs, rnopou rneperioiHAemcs
6orbr0 U padocmero, U 3Mo 8ce 3apaaem Hac...

KapdaHo 6bin1 8ermuKUM 4erio8eKOM rpu 8cex e2o Hedocmamkax;, 6e3 Hax OH
66151 661 cogepwieHecmeomy (I.B.JletibHuu)
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UKOJIO TapTanbﬂ (1500-1557)
g il e 5 T 8

ET INVENTIONI
DIVERSE

DE NICOLO TARTAGLIA,;

Dinouo reflampati convna Giontaal fefto libro, nella quale fi
moftrz duoi modi diredur vna Citta inefpugnabile.

La dinjfiowe, © contiventia di twetaloprancl feguonte foglio fi
Fronardnotata..

@ DANT

@PVSCVLVM

,DE PONDEROSITATE
 NICOLAI TARTALEAE
STVDIO CORRECTVM,
NOVISQVE FIGV RIS AVCT VM. .

BIAEP

. VEPJETIIS,
| T APYD CVRTIVM TROIANVM,
E Me o L XV

«ObLee nccrnegoBaHue Ynucen u mep»
99



nkonam KysaHckuun (1401-1464)

98Iy «O keadpamype Kpyza»
L + cosyp «O cousmepeHuu Mpamozo U KpUEOZ0»




YranH Mionnep (PermoMoHTaH)
(1436-1476)

AL dirsa

ML N MiHMAaEP
1 FEFH O TLI

Monte region = region monte = Konigsberg=
= KoponeBckasa ropa»

(213-1) -212=8191- 4096=33550336

w 1
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"II {il
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fuajig
v'[lepBas kHura — BBogHas

v'BTopasi — cucrematmyeckoe U3noxeHue
TPUrOHOMETPUYECKOro MaTepuana

DOCTISSIMI VIRI ET MATHE
maticarum difciplinarum eximij prolefloris

IOANN IS DE RE- vTperbs — coepuueckas TpuroHometpus

Gi1o MONTE DE TRiANGVLIS OMNI:
Q MODIS ’Lu'n:mnq,qu.vn:

uibus explicantur res neceflarize itu, uolentibus ad
fcimduumAﬁronmnknmp«%

onem deuceni-

mnuu,fmﬂnﬁm harum mﬁmgiom :

- ad illam quifquam afpx’riﬁ:.

Acceflerun huc in calee pleragg D, Nicolai Cufani de
itemép lo.de monteR egi udanémdg s (kn”mﬁ. e
I 18 4 nemine publicata.

N~

Omnia recens in lucem edita, fide & .
. ANNO CHRISTI
M. D. XXXIIL. '

v'UeTBepTasi — TPMroHOMEeTpuYecKkasa TeopemMa
CMHYCOB

v'Tlaraa — co cdhepuyeckon TeopemMom
KOCMHYCOB

Uccnedosamernu, u3ydaswue meKkcm
«Msmu KHU2 o) mpeya0osibHUKax»
PeazuomoHmaHa, HeU3MeHHO rod4yepkusaru
rnocrie0oeameribHOCMb, J102UYHOCMb u
cucmemMamu4YHOCmb U3/10XEeHUsS Mamepuarna
nepsebIX 4Yemblpex KHU2, HO rsmasi KHuza
gcezc0a 6bi3blgarnia ouwyuweHue Hekomopou
He3asBepWweHHOCMU, OMKI/IOHEHUSS Om mex
mpebosaHuUll cosepuwieHcmsea  U3/10XKEeHUS,
Komopsbie PezuomoHmaH cmpemursicsi
gbl0epxXxamb 8 repsbix 4Yembipex. W smo
HecMompsi Ha Mo, Ymo 8 KOHUe opuauHarna
amoul kKopomkoul, cocmosuwel ecezo U3 15
npeosrioXeHUl  KHUau  Ppykow  aemopa
HayepmaHo «finis». 103



Tp Pamyc (1515-1572)
P.RAML R EGII

FLOQVENTILIAE ET
PHILOSOPHIAE PROFES-
[oris, Animaduerfionum Arifto-

telicarum libri xx.

nunc demum ab authore recogniti ¢ aulli:

AD
CAROLVM LOTHARINGVM

CARDINALEM.

PARISLIIS,

Apud Andream Wecbelum, fub Pegafo, in
vico Bellouaco: < Anno falutis

1.5 4 6.
Cum priuilegio Regis.



P RAMI ARITH “* Apudmernka —
METICAE LIBRI1 HCKYCCTBO XOPOIIIO CYUTATh

DVO: GEOMETRIAE <
SEPTEM ET VIGINTL ‘O’FGOMeTpI/Iﬂ a— I/ICKYCCTBO

XOPOIIIO U3MEPSITH,

¢ JTIOTHKA — UCKYCCTBO

XOPOIIIO pacCy>kKaTh,

“*PUTOPHUKA — UCKYCCTBO

XOPOIIO MPOU3HOCUTH PEUH,

‘*TpaMMaTHKa — HCKYCCTBO
~ XOPOIIO pa3roBapuBaTh.

BASILEAE, PER EVSEBIVM
Epifcopium, ¢ Nicolas fratrss haredes.
ANNO M D. LXIX.

«Mamemamuyeckoe

«Apupmemukar gsedeHue» (NnepBblii

Tpyq No MCTopum
«Anzebpa» MaTemMaTuKu)
«'eomempusi»
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=~ Hukonaii KonepHuk (1473-1543)

HIKOAAN
KOIIEPHUK

H3AATEABCTBO*HAVKA*
MOCKBA
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bus orbium cOclcﬁlum,
Libri v 1.

IN QVIBVS STELLARVM ET Els
XARVM ET CRRATICARVAM MOTVS, IX VETE
ribus atg recentibus obleruationibus, refticwic hic autor,

‘Prieterca tabulas expedicas luculentastp addidie , ex quis

bus eofdem motus ad quoduis tempus Mathes
“matum ftudiofus facillime calcus
lare poterit. y

ITEM DF LIRKIS REVOLVTIONYM NICOLAL
ici Nacratio prit M Georgium loachi-
mum Rheticum ad D). Joan. Schone- '
mmfafpn

Ccmcudl&f’dukgbc;f“c&fn

BASILEAE EX OFFICINA'
NENRICPETRINA

http://biblioteka.cc/topic/13105-0-vrashenii-nebesnih-sfer-malii-kommentarii-nik/
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NTbl N HebecHble cdepbl HE MMEIOT 0bLLEero UeHTPa;

HTP 3eMnn — He UEeHTP BCE/IEHHOM, HO TONIbKO LEHTP Macc U opbuTsl
JIyHbI;

> BCe MNaaHeThbl ABUXKYTCA NO Op6I/ITaN\, LEHTPOM KOTOPbLIX ABNAETCA ConHue, n
Nno3ToOMy ConHue asnaetca LEHTPOM MUPA,

» paccToaHue mexay 3emnéi n ConHuem o4eHb Maio Mo CPAaBHEHUIO C
PACCTOAHMEM MEXKAY 3eMNEN U HENOABUKHbBIMU 3BE3AAMMU;

» cyToyHOoe aAsuxKeHue ConHua — BoobpaxKaemo, 1 BbI3BaHO 3pdeKTom
BpalleHnA 3emMn, KOTopas NoOBOPaYMBaAETCA OAMH Pa3 3a 24 yaca BOKPYr CBOEe
OCM1, KOTOpas BCeraa OCTaéTcs napassiesibHo camomn cebe;

»3emnsa (BmecTe ¢ JIYyHOI, Kak 1 gpyrme nnaHeTbl), obpallaeTca BOKpPYr
CoNHUA, N NO3TOMY Te NepemMelleHns, KOTopble, KaK KaxeTca, aenaet ConHue
(cyTouyHOE ABMXKEHME, A TaKXKe roanyHoe ABUXKeHue, koraa ConHue
nepemellaeTca no 3oaMaky) — He bonee yem apdeKT ABUKEHNA 3eMu;

»3TO ABUMKEHME 3eMIN N APYTUX NNaHET 06BACHAET UX PACNOJIOKEHUE U
KOHKPETHbIE XapaKTEPUCTUKMN ABUKEHUA NNAHET.
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http://www.lindahall.org/services/
digital/ebooks/rheticus/
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i ?.\
s0"q DE LATERI-
j.'? y b 7
MABVS ET ANGVLIS TRI
4 angulorum , tum planorum reéilineorum,
tum Spharicorum, libellus eruditifsimus
X utilifsimus, cum ad pleralque Pro-
ltmzidemonﬂran'onesinlcllngcn—
das, tumueroadalia mula,
fcriprus @ Clarifsimo &
doctifsimo uiro D. Ni-
colao Copernico
Toronenfi.

Additus eft Canon femifsium fubten.
farum reCtarum lincarum
in Circulo.

Excufum Virtemberge per
Tohannem Luftt,
Anno M,D. XLII.
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A nonaearo, ymo cmapoe Nnmosiemeeso
pacrionoxeHue HebecHbix cgpep bbino
HedoCmMamoyYHo U3AWHbIM, U YmMo
donyuwjeHue makozo 60s1b6W020 Konuyecmsa
3MUYUKO08... ciedyem cyumamso
U3/IUWHUM... B mo xce epems A nonazaro,
Uumo HedasHee HOB0BBEOEHUE 8E/IUKO20
KonepHuka... 0enaem amo, He Hapywas
mamemamuyeckux npuHyunos. OOHAKo
meso 3emMsnu 8esnuKo, MedsaumesbHo U
HernpueooHOo 0715 08UMCEHUSA... A 6e3 8CAKUX
COMHeHUU npudepicusaroCcb Moz2o, Ymo
3emna, Komopyro Mbl 3acensem, 3aHUMaem
ueHmp BceneHHoU, Ymo coomsemcmayem
obwenpuHAMbsIM MHEHUAM Ope8HUX
acmpoHomo8 u Hamypagunocogos, Ymo
3aceudemesnbCcmeos8aHo abiue C8AUWEHHbIM
[MucaHuem, u He Kpy#cumcsa 8 200UYHOM
obpauwieHuu, Kak xenan KonepHuK
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loannis Keppieri

Mathemation Carlar HOpxi Meascacs

RAIHTAH
“ l

o JeA 3
ETHIAS BEeneoGERYS. (0
M aan et U

. REIJAEP
& ¥




B

Bovofeepiom geftellet dbuvch
Toannem Kepplerum
1608,
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PPOF (880817 (11861797 3
al (1P (150369) (5.2028) (953884)

s*0opbuta NnaHeTbl oTHocUTeNbHO CONMHLA ecTb 3AUNC, B GOKYCE KOTOPOro HaxoamTcs
ConHue

’:’I'IJ'IOLLI,a,CI,b, OonncbiBaemana pagnycom-BeKTOpOM MaaHETbI, NponopumnoHa/ibHa
BpemMeHU, B Te4eHne KOToporo oHa ornmcaHa

**KBagpaTbl BpemeH obpalleHuns 2 naaHeT BoKpyr CoNHLA OTHOCATCA KaK KybObl
b6onblwnx nonyocem nx opbut 122



. REILVIEP

O HIECTUYTOABHBIX
CHEKVHKAX

CHEeXWHKn noA MUKPOCKOITOM:

LLleB4yeHko B. CueHorpadgums
Kennepa:

«Yernoeeky amomy Ha pooOy HariucaHo rpo8ooume
gpeMsi ariaeHbIM 06pa3oM 3a peuwleHuUem mpyoHbIX
3ada4y, omryausarwux Opyaux... 3aza0kKu U
xXumpoymHeuwue  wymku  oocmaensanu  emy
Xueeliwyro  padocmb, C  alnne2opusiMu  OH
3abaerisrncd, npocriexueas ux 00 Mernbdauuiux
noopobHocmeu, U nuwb 3amem “xgamasli UX 3a
gosiocbkl”. Koe0a OH nucarn o kakux-riubo rpobriemax,
ocobyto padocmb Oocmaernsnu emy rapadoKcChl...
Bbicmynasi orinoHeHmMomMm Ha oucriymax, OH eceaoda
ymeepxk0ar fuwb mo, 4mo delcmeumeribHO OymMarl.
Onucbkigasi ceoU OMKPbLIMUS, OH 8cea20a MpuU8HOCcUs1 8
4yucmoeou eapuaHm He4Ymo HO80€ 10 CPasHEeHUK C
yepHogsukoM. Mamemamuky nbun  npessiue
opyaux y4éHbIx 3aHsImuu.» (Aemoaopockori) 123


http://fishki.net/48235-snezhinki-pod-mikroskopom-24-foto.html
http://www.veer.info/61/31.htm
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KysHeuos B.I". lanunen -
M.: Hayka, 1964.
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IAJIITEO
TAJUIEN

[TPOBMUPHbBIX AEA
MACTEP

IL SAGGIATORE
Nel quale ‘
Conbilancia c(’qmﬂm egmﬁ;
{iponderano le cofe contenue
nella

LIBRAASTRONOMICA EFILOSOFICA
D1 LOTAPJO~SA'RSI‘SIGENSANO
- Scritto in formadi ‘I;/t}t;réu
A 36 :

L%"”et ,rgf' 0.
VIRGINIO-CESARINI
Acc®Linceo M°di Camera diN'S-

1 <o

GALILEO GALILEI
AclLuceo Nobile Fiorentino
Filofofo eMatematico Prim ario

del
Ser™Gran Duca diTofcana.

LA TR
P-Vidlamoena Fecit -

DR U

128




DIALOGO

GALILEO GALILEI LINCEO
MATEMATICO SOPRAORDINARIO
DELLO STVDIO DI PISA. :

E Filofofo, ¢ Matematico primario del
SERENISSIMO

GR.DVCA DITOSCANA.

Doue ne i congreffidi quattro giornate fidifcorre
fopraidue

MASSIMI SISTEMI DEL. MONDO
TOLEMAICO, E COPERNICANG;

Proponendoindeterminatamente le ragioni Filofofiche, ¢ Naturali
tanto per Puna , quanto per I altra parte .

CON PRI § X

IN FIORENZA, Per Gio: Bauﬁa Landini MDCXXXII.

CON LICENZA DE' SVPERIORI.

R DIALOGO
TS ‘AL’“O(,ALHUUNG‘
Fkku II. GraN. rx
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http://fregimus.livejournal.com/227654.html
http://fregimus.livejournal.com/227150.html

Y
«dwnanorn»: Terno, npedocmasreHHoe

D1ISC O RS
camomy cebe, ripodormkaem o0susambCcs

DIMOSTRAZIONI

MA % E\f\{/{ % T .C H E, «becenbl»: [lladarowue mena d8uxymcsi
intorno @ due nuouc [ienz.e C HEU3MEHHbIM Y/CKOPEHUEM

Artenenti alla ,
MEecanica & 1 MovimenTr LocaLy

del Signor

GALILEO GALILEI LINCEO,

Filofofo e Matematico primario del Sereniffimo
Grand Duca di Tofcana.

Con vna Appendice delcentrodigrauitad’alcuni S olids.

IN LEIDA, v
Apprcffo gli Elfevirii. M. D. C XXXVIIL




Cnacunbo 3a BHMMaHue!
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