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B xnuee paccmarpusaroTcs ocHOBHble pasdest ydenus O 4uc-
ae 8 maremaruxe bauscrezo u Cpeduezo Bocroka 6 cpednue sexa
(Teoperuugckas u npaxtudeckas apupmeruxa, aszebpa). Ocoboe
sHuUMAHUe YOeaeno (opMUPOBAHUIO NONHATUS UPPAYUOHANLHO20 4U-
caa.

Pabora nanucana Ha OCHOBGHUU AUTEPATYPHOLX GAHHLLX U HA
marepuase pada apabekux maremarudeckux  pyxonuced X
X111 ss8. [Tpusodurca pycckas u uHocTpanuas 6ubauozpadus, a
Taksce Guobubauoepafuieckue OaxHbie 0 CpeOHes8exo8blx B0CTOY-
HbLX MATEMATUKAX.

Kxuea paccuurara Ha cneyuaiucTos no ucTopuu MATemaTuxu
U cTYdeHTO8 MATeMATUYECKUX (AKYAbTETO8 68Y308; MOjeT nped-
CTQBUTb UHTEpec U OAs WUPOKO20 KpYed <urateneil.

OTBETCTBEHHBIN PEJAKTOP
akagemuk AH V3CCP C. X. CHPA)KIHHOB

Scan AAW



BBELEHHUE

Msyuenne maTeMaTukd cTpaH Dumxkuero u Cpennero Boc-
TOKa MepHONa CpPEeAHEBEKOBbsi OTHOCHTCS, HECOMHEHHO, K Hau6o-
Jlee HHTEPECHBIM NpobJeMaM, CTOSILUMM CErofiHs Nepea HCTOpPH-
el Hayku. UcciemoBaTenp HaxoAMT 3JeChb IIHPOKOe I[oJe jes-
TeJbHOCTH, TaK KaK, HecMOTPs Ha Gouabluyro paboTy, KoTopas
yxe MpofesNaHa B 3TOM HanpasJeHHH, MHOTHE BOIDOCHI, BaX-
Hble W A/ HUCTOPHHM MHUPOBON MaTeMATHKH H [Js HCTOPHH KYJb-
Typsl BocToka, ;o cHX mop ocTaloTcsd HepelleHHbIMH.

PewuTs HX ¥, B YAaCTHOCTH, JAaTb OOBEKTHBHYIO OLEHKY
YPOBHSI, LOCTHIHYTOTO BOCTOYHOH MaTeMaTHKOH B CDelHHe BeKa,
MOXHO JHIIb Ha OCHOBE HCCJEeNOBAHHS INOMJHHHBIX DYKOMHCEH
MaTeMaTHUYeCKOTO COJAEPMKaHHUsA, XpaHAwWHnXcsl B 6ubanorekax Er-
ponsl ¥ Asuu. ITo Mepe U3yueHHs pyKRomnHceH, HA4YaTOrO B NEPBOH
TIOJIOBHHE IPOLLJIOrO CTOJETHs, MeHsJach H 3Ta OlleHKa. Ecan
MePBOHAYAJBHO CUHTAJOCh, UTO €IHHCTBEHHAS 3ac/ayra cpelHeBe-
KOBBIX BOCTOUHBIX YUeHBIX COCTOsIa B COXDaHEHHH U Iepefaye
B EBpomny rpeyeckoro u OTYaCTH HHAHICKOTO HayUYHOro HacJaelHs,
TO BIIOCJEACTBHH, Korja OblIM BEHISIBJEHB 3aMeuaTe/bHble pe-
3yJbTaTel HX COGCTBEHHOrO TBOPUYECTBA, NOJYYEHHBIE TIJIaBHHIM
o6pasoM INpH pelleHHH NpPaKTHUECKHX 3afay, CJI0XKHJIOCHL npeld-
CTaB/JeHHe 0 cyry6o MPHKJIAaJHOM XapakTepe MAaTEMAaTHKH 3TOTO
nepyoda. YacTo BBICKA3LIBAJOCH MHEHHe, UTO, XOTA B pa3pabor-
Ke BBIYHCJIHTENbHBIX METOLOB 34eCh NOGHIHUCh 3HAYUTENbHBIX yC-
NexoB, B OTHOWIEHHH TeOpHH OBl cHesaH LIar Ha3ajd B CDABHEHHH
C rpeueckoll HayKoH, Bce HpueiiHoe GOTaTCTBO KOTOpOi 6yaTo Ob!
0CTaJI0Ch He NMOHSITHIM BOCTOUHBIMH YUYEHBIMH.

Pa6oTel nociegHHX JeT BHeCAH CYLIECTBEHHblE M3MEHEHHsI B
3Ty, AOCTAaTOYHO NPOYHO YKOpeHHBUIYiocA oleHKy. OkasaJsochk, 4To
CpelHeBEKOBble BOCTOUHbIE MAaTeMAaTHKH He TOJbKO NPOSIBJSAIN
HHTEpec K HauboJsiee CJIOXKHBIM BONPOCAM TEOPHH, HO H NOJYUHJIH



pesysabTaThl, OKa3aBIUIHe Cepbe3HOe BJHSAHHe Ha TDPYHALl eBpoOmeli—
ckux yuenbix XIII—XVI BB. Tako#l BbHIBOA MO3BOJSIT CAENATH
uccaenosanus Bb. A. Posendenbaa, A. I1. IOmkeBuua no Teopuu
napaJJenbHbIX JHHHI Ha cpefHeBeKoBOM BocToke.

JpyruM NpHMepOM TaKOro pofa SIBASIeTCS YueHHe O YHCJe.
TeHe3uc NMOHATHS YHCIA — OJHOIO H3 OCHOBHBIX NOHSITHR MaTe-
MAaTHKH — NpeJCTaB/asieT cOOOH [MOMrHi#i M CJOXKHBIE HCTOpHYEC-
KHI Ipollecc, Ha PasHbIX 3Talmax KOTOPOro B NOHSITHE YHCJ/a BKJa-
IbIBaJOCh pa3JHuHoe cofepxaHue. Kak Temeps BHiscHserces, TPY-
Ibl CpeJHEBeKOBBIX BOCTOUHBIX MAaTEMAaTHKOB OKa3aJH 00JbLIOS
BJIHSIHHE Ha XOA 3TOro INpolecca, 3apepwusiierocs 3 XIX B,
co3fdaHHeM H oOOCHOBaHHeM INOHATHsA AeHCTBHTENBHOILO 4YHCJA.

Henb npeanaraemoll paGoThl — 06OOUINThL YK€ H3BECTHHIE
(aKThl H Ha OCHOBAHMH HOBOTO MaTepHasna PacKpHITh CoAepa-
HHe yYeHHs O 4yucie Ha DuauxHem u Cpennem BocToke B cpen-
HHe BeKa. IlocraHoBKa Bompoca TpeGyeT ONMHCAHHUSI NPeAbICTOPHH
3TOrO yueHHus, 0FTOMY 3HAUYHTEIbHOE BHUMaHHE YJEJIEeHO Pe3yib-
TaTaM, [OJY4YeHHbIM B MaTeMaTuKe [lperHell ['penwu u Uupuu.
B nocnenHe# rnaBe B o6IIMX YepTax [0KAa3aHO, KaKoe BJHsHHE
OKa3a/JH TPYAbl BOCTOUHBLIX YUeHbIX B 00JaCTH MaTeMaTHKH Ha
pa3BHTHe eBPONeHCKOH HayKEK.

KHura pomxkHa HOMOYb HCC/IeLOBAaTeNllQ ODHEHTHPOBATHCA B
dbakTHYeCKOM MaTepuaJje, OTHOCALIeMCSl K paccMaTpHBaeMoii Te-
Me. Mbl He HMeJH BO3MOMKHOCTH NOJAPOGHO OCBETHTb BONpPOC C
YUeTOM BCeX HMEIOLIHXCsl JaHHBIX, N03TOMYy ofpanlaem ocoboe
BHHMaHHe Ha 0630p JHTepaTyphbl ¢ TeM, YToGbl paboThl, B KOTO-
PBIX YyNyLIEHHbIE MOMEHTBl OCBEIlalTCH JOCKOHAJbHO, MONaJH
B I10Jie 3peHHSs] YHTaTels.

Marepnanom s HaNHCAaHHA HEKOTOPBIX pa3fesoB (B yacT-
HOCTH, 1. V1) nociyXuau nepeBoabt apaGCKHX MaTeMaTHYeC-
KHX pYKoONHcefl, BEIIOJHEHHbIE aBTODOM.

PabGora ocyllecTBieHa B NJaHe HCCIefOBAHHH IO HCTOPHU
BOCTOYHOH MaTeMaTHKH, NPOBOAUMEIX B TedeHHe psjaa JieT B Mu-
crutyte Matematikd AH V3CCP noa pykosomcTBoMm akan. AH
Y3CCP C. X. CupaxauHoBa.

ApTop BhIpaxaer GaaromapHocTb mpod. B. A. Posendenbny
u npog. A. Il. IOmkeBuuy 3a oxasaHHoe BHHMaHHe K pafoTe H
LleBHbIE KOHCY/IbTalluH.



ITnasa l. Y4CTI0 U BENHYHHA
B IPEBHEWH TPELHUH

§1. Npennoceinkn passHTHA H obuian
XapaxKTepHcTHKA RpeBHerpedecKod MaTemMaTHKH

MartemaTtuka ApesrHero Ermnta u Baeunona

WcToprky HayKu pacroJsiaraioT B HacTosllee BpeMsT JOCTOBED-
HBIMH J4HHBIMH, MMO3BOJISIONHMH B OOIIHX YepTax HapHCcOBaTh
KapTHHY pAa3BHTHS MaTeMaTHKH B BeCbMa OTAAJNEHHYI 3MO0XY,
HAyaJO KOTOPOH OPHEHTHPOBOUHO OTHOCHTCS K XX B. 10 H. 3.
Hau6onee Beckue H3 3THX JaHHbIX, K2CAIOLINECs] MaTeMaTHUECKHX
nosHaHHi [pesHero Erunta ¥ BapHusioHa, nmoayueHwl 6/arogaps
pacuindpoBKe OOHAPYXEHHBIX apXeoJoraMH MOAJHHHBIX TeK-
CTOB TOTO BpEMEHH,

O xapaKrepe [IpeBHEerHNeTCKOH MaTeMaTHKH CYASAT [JaB-
HBIM ofpa3oM MO [ABYM [amHpPycaM MaTeMAaTHYeCcKOTO CojepiKa-
HHS; OJIMH M3 HHX, OTKpHThIA B 1858 r. (nanupyc Pahupa), xpa-
KUTCA B JIoHIOHe, a Apyroft — B Mockse [732, 839]. Csenenus o
BABHJIOHCKOH MaTeMaTHKe 4YepHaloTCs H3 HalJleHHBIX NIpH pac-
KOMKaX T[JHHAHBIX KJHHOMUCHBIX Taf/jHueK, MHOTHE H3 KOTO-
PBIX comepxaT pa3HooOpa3Hble MaTeMaTHYeCKHe TEeKCThl  HJY
Tabauuel [724, 725, 903]. OTKpBITHE 3THX NOKYMEHTOB, B KOpPHE
MEHSIOIIMX B3[VIA HAa DaHHHH NepHOI pa3BHUTUS MaTeMAaTHKH,
BHI3BAJIO B CBO€ BpeMsl OTPOMHBI#I HHTepec HMCTODHKOB HayKH H
NOPOANJIO OBUIMPHYIO JHTEPATYPY, MNOCBSIIEHHYIO UX H3YUEHHIO.

Hcenenosanusa mokasann, yto B Erunre u BaBusione — crpa-
Hax JpeBHeH BHICOKOPAa3BHUTOH UMBHJH3ALHH — YXKe  OKOJIO
2000 r. 0o H. 3. HaKomuJICsT GOMBIIOH 3amac CBeJleHHH H3 pasJHy-
HbIX ofsnacTefl MPHKJIAJHOH MaTeMaTHKH. Takue CBeJEHHS MNpH-
oOpeTajuch B XOJe DeHIeHHs 3afay, BO3HHKAIOUIHX B NMpPaKTHKE
3eMJIeMepHs, CTPOHTEJBHOIO [eJa, TOPTOBJH H OCOGeHHO acTpo-
HOMHH, Pa3BHTHe KOTOPOH CTHMY/JIHDOBAJOCh NOTPeGHOCTAMH IO-
JIUBHOTO 3eMJeenus, XapaKTepHOro AJs 3THX CTpaH.

B erunerckHx MaTeMaTHYECKHX MaNHPycax OTPaXKeHH KOH-
KpEeTHBIE X035HCTBEHHbIe 3alayH, pelleHHe KOTOPHX MPHUBOIKIO K
OIepalHaM C LeJbIMH YHCIaMH H APO6SMH, K BBIYUHCJIEHHIO IJIO-
aned reomMeTpHyecKux GUrYp ¥ 0GBEMOB TeJl.



CucreMa cuMc/IeHHS, Ha KOTOpOﬁ OCHOBBIBAJIaCb €r'HIIeTCKas
MaTteMaTHKa, JecATHYHasa HepOFJIH(i)quCKaﬂ. ApH(bMeTHKa HO-
CHJla aAIOWTHBHBIN XapakTep, T. €. onepauus yMHOXe€HHS CBOJH-
Jacb K IOCJaed0oBaTedbHOMY CJIOXKEHHIO.

1
Jpo6n noHUMaJNCh KakK J0.J¥ €IHHHIH —» 1 BCAKYIO Lpodb
m o
BHJa —- TNPEACTaBJIAIN B BHAEe CYMMbl TaKHX LOJeH, UTo OBLIIO

OU€Hb IPDOMO3AKO H Tpe60BaJIO 3HAUHTEJNBbHOTO HCKYCCTBA B
NNPpOBEJEHHH BbI‘-IHCJIeHHI‘/,I; AJ1 YyOPOLULEHHA INHPOKO NMPHMEHANNICH

2
BCIOMOraTejbHble TabJaHLbl pasjoxeHHs apobed BHIA —— -

Erunerckas rteopusi npofell NpHBJeKaeT BHUMAHHE MHOTMX HC-
TOPHKOB MaTeMaTHKH; B psje pabor [87, 88, 100, 101, 241, 260,
392, 721, 723, 726, 913 u np.] naHBl PEKOHCTPYKUHHM NPHEMOB,
NPYMEeHsABIINXCA B BHIYHCJAEHUAX ¢ APOOSIMH.

HekoToprle 3azauyn erunetckoil apudMeTHKH CBOUMIHCH K
onepalHy, Ha3BAHHOH <«HCYHCJEHHEM KYYH» H COOTBETCTBOBAB-
mell peleHHIO JUHEHHOr0 YPAaBHEHHS C OJHHM HEH3BECTHBIM.
BerpeuatoTess TakxKe 3apmauM, OJs pelleHHsi KOTOPbIX TpeGoBa-
JIOChb ONpPENeNHTb CYMMY 4JeHOB apudMeTHUYECKOH H reoMeTpH-
YecKoH nporpeccuii.

UTo KacaeTcsi TreOMeTpPHM, TO E€rHNTsSHEe YMEJH ONpelelsTh
MJIOLLAAY NPSIMOYTOJNbHHUKA, TPEYTOJIbHIKE, TPANELHH, Kpyra (NpH
3TOM 3HayeHHMe m NpHHHMMaJoCh paBHeIM 3,1605), a Takxe 00Bb-
eMbl Ky6a, nmapaJjJesenunena, KpyroBoro LUJIHHAPA, NMHPaMHIBL
H Jla¥e YCEUEHHOH NHpaMHAbl C KBaJApaTHLIM OCHOBaHHeM [241,
259, 260, 687, 688].

Maremartuka [peBuero Barunona [78—82, 88, 100, 101, 103,
182, 241, 252—254, 256, 257, 259—262, 418, 4bl1, 722, 726,
902, 903, 917] pocturaa eie GoJee BHICOKOTO YPOBHM, UeM erH-
nerckags. OHa oOcHOBbIBaJach Ha WIeCTHAECATHPHUHOH cHCTeMe
CYHCJIEHHS, TIOCTPOEHHOH MO MO3UIIMOHHOMY MNPHHUHUNY, HO 6e3
NpHMeHEeHHs] Hyns; ocobbll 3HaK 115 O0O3HAUEeHMA NYCTOTO NIpo-
MEXYTOUHOrO pa3psafa MNOSBHJCS B INO3JIHHI NEPUOJ BaBHJIOH-
CKOH MCTOPHH (cepeiuHa l ThIC. 1O H. 3.), OAHAKO OH HE NpHMe-
HAJICS TIPH OTCYTCTBHH NocJeiHUX paspsnos [82, 103, 726]. Basu-
JIOHCKas IIeCTHAeCSTHPUYHAs CHCTeMa chirpaja GoJbUIYI0 POJb
B Pa3BHTHH HAaYKH, MPOYHO YKOPEHUBIINCh B MaTeMaTHKe 1 acTpo-
HOMHH TIOCJAEAYIOUIHX BeKOB (HanpuMep, AeJeHHe YIJa Ha rpa-
IyChl, MHHYTH H cexkyHmsl) [82, 87, 241, 260, 722, 726].

Jans mMatematuku JlpeBHero BaBuaoHa X@pPaKTEPHO BLICOKOE
pa3BHTHE BLIYHCJIMTENBHOH TEXHHKH. 3JeCb UIHDOKO HCHOJb-
30BAJHCh 3HAYUTENLHO O6JeruaBlIde BHIYHC/JEHHS BCIOMora-
TeJbHble TaGauubl (MpOU3BeneHUH, oOPATHBIX 3HA4YEHHH, KBa-
ApaToB, XyO60B, KBaAPaTHHX W KyOUUECKHX KODHeH, cTene-
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Hell JaHHOro uMchaa, yuced suaa n®+-n®> W 1. A.). M3 Tekcrom
BHJHO, YTO BaBH/IOHSHE yMeaM NPHGJHMKEHHO M3BJIEKaThb KBal-
paTHHH KOpeHb. BO3MOXHO, YTO HM OblM M3BECTEH HMTEPaUHOH-
HbIHl METOJ, COIVIACHO KOTOPOMY, €CJH 3a nepBoe (HenoCTaToy-
Hoe) 3HaueHHe VA =1 a?+ r (rne a® — Hauboibpumint UeAWH
KBazpaT, cofepxawuiics B A) B3ATh @y = @, & B KauecTBe U30H-

A
TOYHOI'O 3HAYEHHS NPHHATD by = ——» TO BTOpOE NpUOIHXKEHHE
1

b
JlaeTcss CpeaHHM apHOMETHUECKHUM Qy = ﬂ_+2__1 . AHaJoruyHo
_ag+b2 _a3+b3 __.A . A
as——z-, aé——T-,..., rape bz——a2,b_’a37""

BepostHo [383, 384, 419, 726], takuM croco6oM OblI0 THOJY-

YeHO BaBWJIOHCKOe NPHOJHXEHHOE 3HaueHue V2=1, 24, 51, 10
(B ecTHAECATHPHUHON cHCTEME), 5

O BBHIYMCAHTENbHBIX METOLAX, IPUMEHSBIUHMXCS] B BABHJOHCKOH
MaTeMAaTHKe, CBEIeHHs1 HE COXPAHHUJUCh, BCE H3BECTHEIE TEKCThI
Jlal0T TOJMBKO TOTOBBIH pelenT pellleHHs 3aJayH, HO He COAepKaT
HHM YKa3aHHUs MYTH, KOTOPHIM NPHILIH K 3TOMY pellleHHIo, HH, TeM
GoJiee, J0OKasaTeabCcTBA [paBUabHOCTH nocaeigHero. Ceiivac
IIPEeJJIOKEHBl Pa3/UYHble PEKOHCTPYKIHHM BAaBUJOHCKHX METOHOB,
KOTOpBle, XOTS U OTHOCHATCA K 00JacTH INPEANOJOMKEeHUH, BecCh-
Ma BepOosTHO, OJIH3KU K JeHCTBUTeNbHBIM [78—82, 256, 257, 259—
262, 726].

HHTepecHble cBeneHUS NOJYUEHBl ¥ NPH HCCIENOBAHHH KJH-
HOMHUCHBIX TEKCTOB C NPAKTHUECKHMH 3aJayaMH [eOMeTpPHYyecKo-
ro cozeprkanus. M3 HUX, B YaCTHOCTH, CJELVET, UTO BABUJIOHSHAM
Obl1a H3BECTHA Tak HasplBaeMas «TeopeMa [ludaropa» u pasauy-
Hble (DOpPMYJIBl JJs BHIYHC/EHHS MJoiliafell 1 oGbeMoB. 3HayeHHe
7 B BABHJIOHCKOH MaTeMaTHKe NPUHAMAJOCh Yalle BCEro pab-
HBIM 3; OJHaKO HenasHO {726] oOHapyeHa 3ajauya, B KOTODOH
T=23 i

B KJIHHONMHCHBIX TeKCTaX BCTPeYAeTCs P PEe3YJabTAaTOB, KO-
TOpble Mbl OTHecaH OBl K TeopuH uwucesn. Cpeau HHX — 3ajnaya o
HaXOMXIEeHHH TaK Ha3blBaeMBIX «MH(AropoBHIX uyucen» (T. e. TPO-
€K 4YHcCes, BHIPaXKAWOMIKX IJHHEL CTOPOH MNPSMOYIOJBHOIQ Tpe-
YroJbHHKa) W Apyrue 3anauu [78, 82, 726).

3aMeyaTeabHbBIM JTOCTHXKEHHEM BABHJIOHCKOH MaTeMaTHKH SB-
JigeTcs CO3LaHHe YUCIOBOH anre6pbl. TeKCThl MHOTOYHCJIEHHBIX
KJIMHOMHCHBIX TabJIHUeK NOKa3blBalOT, YTO CYILIECTBOBAJIH XOpO-
10 pa3paboTaHHble MPHEeMBl pelleHHs] 3afay, CBOASIIMXCH K
JIHHEHHBIM, KBaApPATHBIM, JaXe K KyOHUecKHM U GUKBaApaTHBIM
¥paBHEHHSIM; pellajJHCh TaKXe CHCTEMH JIMHEHHBIX ypaBHeHHH
C IBYMs HeH3BeCTHBIMH. XOTS B TeKCTaX KaXJbH pa3 paccMmar-
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PHMBaJCs KOHKDETHBIH YHCJOBOH IIpHUMEp, He BHI3LIBAET COMHe-
HHS, YTO BABUJOHSHaM OBl H3BecTeH M OOLUHi NIpHEM pelleHHS
ypaBHeuuil. M3ayueHHe TabJHyeK 10Kasajo, 4YTO BaBHJOHCKYIO
anre6py yme Hesb3sl pacCMaTPHBATh TOJBKO Kak HaGop pe3yJib-
TaroB, MOJYUeHHBIX YHCTO ONBITHbIM nyTeM. ITo ciosam H. Byp-
6aKu, «ec/JH B TeKCTaxX Mbl ellle He HaXOAHM HHYero MOXOXKero
Ha «[0Ka3aTesJbCTBO» B (OPMAaJbHOM CMEIC]E CJIoBa, BCE Ke
HMeIOTCsi BCe OCHOBAHMS I0J1araTh, YTO OTKPBITHE TAKHX IpHe-
MOB pellleHHsi, OGIIHOCTh KOTOPBHIX BHAHA M3 YACTHBIX [pHMeEHe-
HHUH K YUCJOBLELM IIpHMepaM, Hé MOTJI0 HMeTh MecTa 6e3 XoTs Obl
MHHHMAJbHOrO KOJHYECTBA JIOTHUECKHX PACCYXIEHHH, BO3MOK-
HO, ellle He BIIOJHE OCO3HAHHBIX, HO CXOXKHX C TeMH, Ha KOTO-
pble onHupaeTcsl COBDeMeHHBbIH aJsirefpaHcT, KOraa NpednpHHHMA-
eT BbIUHC/EHHe [0 <«OKOHUATeJIbHOIO O(OpMJIeHHS» BCex OeTa-
aeir» [77, ctp. 10].

KpaTku#i mepeueHb pe3yabTaTOB, MOJYUYEHHBIX B Erunte w
BasusioHe, MOKa3blBaeT, YTO MaTeMaTHYecKHe [MO3HAHHS HapOLOB
3THX CTPaH 3acAYXHBAIOT BBICOKOH oLeHKH. Ecaum yuecTb, uTO
CBelleHUs, COXpaHUBIUHeCH OQ HalIuX AHeH, OueHb OTPLIBOUHEI H
HEMOJIHbl, TO MOXHO OXHAATb, YTO N0 Mepe OGHAPYIKEHHS HOBLIX
JlaHHBIX 3Ta OUEHKa ellle 6osiee IOBLICHTCH.

Hrtak, OpeBHeerHnerckass H JpeBHeBaBHJOHCKAs MaTeMaTu-
Ka INpeacTaBnasjga co0oH IpexJe BCEro COBOKYIIHOCTb MpHEMOB
IJIs1 pelieHUs] BbIUHCJHTENbHBIX H H3MEpDUTEJbHBIX 3a1ay, BO3HH-
KalOU[HX B MOBCEIHEBHOH NMPaKTHUECKOH XM3HH U TecHeiUiuMm 06-
pa3oM c Hell CBsisaHHBIX. B Xole COBepIIEHCTBOBAaHHSI 3THX MpH-
€MOB MOSBHJICH, KaK 3TO BHAHO B BaBHJIOHCKOH MaTeMaTHKe, 60-
Jiee OOIIHA NMOAXOL K IIOCTAHOBKE ¥ peLIeHHI0 MaTeMaTHYECKHX
3ajay, MO3TOMY C MOJHHIM [IPABOM MOXKHO TFOBOPHTb O 3apoxKie-
HUH 3JeCh NEPBBIX POCTKOB TEOPETHYECKOH HayKH.

Tem He Menee Marematuka Erunta u BaBusoHa mo cyule-
CTBY ocTaBaJjach sMnupuuyeckod. OTCYTCTBHe OOIIHX MOHATHH H
YTBEPXKAeHHH, a IJIaBHOe — J0Ka3aTeJbCTBA KaK OCHOBHOIO Iy-
TH K [JOCTHXXEHHI0O MaTeMaTHueCKOH HCTHHBl IIOKa3blB4eT, 4TO
3Iech elle He BO3HHKJ/A Ta CBs3HAasi JIOTUYeCKas TeOpHs, KOTO-
pas mMoHHMaeTcs IOJ CJOBOM «MaTeMaTHKa». KIMeHHO mno3aTomy
JPEeBHEErUIeTCKY0 H [PeBHEBABHJOHCKYIO MaTeMaTHKy OTHOCHT
K IepHOLy 3apoMKIeHHs MaTeMaTH4YeCKOH HayKH, KOTAa JIHIb
HaKaIJIABaJICs MaTepuas AJs ee noctpoenus [179].

Matematuka Opesneit Tpeupn

Bce HocTHrHyTOE B pacCMOTPEHHEBIH MepPHOA Iepelyio KaK Ha-
CJeACTBO B cepefnHe I Thic. 1o H. 3. u3 Erunra u BasusoHa B
I'penuio, rae Ha 3Tolt 6a3e 6bla co3faHa MaTeMaTHKa B ee CO-
BpeMEHHOM MOHHMAHHH. 3JeCb BIIepBLIe MaTeMaTHKa M3 COBO-
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KYIMHOCTH NpPHKJAJHBIX SHAHHH NpeBpaTHNach B CHCTEMaTHyec-
KH TNOCTPOEHHYIO JEAYKTHBHYIO HAYKYy C NpHCYWIUM eH OoTBJeyeH-
HBIM XapaKTepoM H o6uiHocTbi0 BbIBOAOB [2]. JloKasaTeabCcTBO
CTaJI0 OCHOBOH, Ha KOTOPOH CTPOHTCSl Bcs MaTeMmaTHKa. [lo Joru-
YecKOH CTPOrOCTH rpeueckas MaTeMaTHKa He yCTyllaeT Martema-
THKEe COBPEMEHHOH M, Bbipa)asichb cioBaMu LlefiteHa, «B 06JaCTH
JA0KasaTeJbCTBA HAaM HHYEro Ha OCTAaeTcs, Kak TOJBbKO IIOApa-
XaTb gpeBHUM» [350, cTp. 30].

CraBllee xapaKTepHBLIM MOJs HayKH [peluu cTpemJeHHe K
0600LIEHHI0 U CHCTEMATHKE NPUBEJNO K CO3JaHHIO NEepBLHIX Mare-
MAaTHYECKHX TeOpHi. Pe3ysabTaThl, JOCTHTHYTble KJAdCCHKAaMH aH-
THUYHOCTH, IIOCTYXKHJIH NeACTBHTENbHBIM (YHAaMEHTOM COBpPEMEH-
HOH MaTeMaTHKH, H60 ee TBODLLI NPSIMO HJIH KOCBEHHO SIBJISIHCD
YUEeHHKaMH TPeKoB. Bce 3T0 0GBSCHSET., NOUEeMY B OCOOEHHOCTH
K TpeyecKoll MaTeMaTHKe NPHMEHSIIOT H3BECTHble CJIOBa JHIeJb-
ca: «TeopeTHyecKOe eCTeCTBO3HAHHE, €C/IH OHO XOYeT NPOCAENHTD
UCTODHIO BO3HUKHOBEHHS M DA3BUTHS CBOHMX TeMepelHHX OOLIMX
TNOJMOXKEHHH, BBIHYXKIEHO BO3BpallaThes K rpekam» [369, ctp. 314].
MmeHHO nmosTOMy HauGoJblilee UYHCJIO HCTOPHKO-MaTeMaTHUECKHX
dCccJeIOBaHUH NOCBsLLeHO MaTeMaTHKe [peBHeii I'peuuu; B HH-
Kecaenywouem 0630pe Mbl HCMOJB3YEM JHIIL HeOObINYID 4acThb
u3 Hux [3, 4, 33, 35—43, 77, 87, 89, 91, 101, 102, 107, 108, 110,
163, 180—182, 212—217, 225, 237, 248, 255, 350, 373, 393, 414—
419, 442, 461, 480, 495, 496, 501, 503, 573, 583, 585—589, 597,
598, 600—602, 604—607, 890—894, 914, 915, 918—921, 932, 933,
1028, 1031—1036].

To KayecTBEHHO HOBOE, YTO MNpPOSIBUIOCH B JPEBHErPEUECKOH
MaTeMaTHKe U OTJHYdeT ee OT NpeflliecTBeHHUL Ha BocToke, Aafo
OCHOBaHHMe CUMTaTb BpeMsi, Korga HavaJjcs ee pacuer (VI B.
IO H. 3.), Haya/JOM HOBOrO NepHOoJa HCTODHH MaTeMaTHKH — re-
pHola 3jeMmeHTapHoOll MarteMmaTuxu [179, 383

K VI B. 10 H. 3. rpeueckre ropoia-rocyfapcTea B CHAY MHO-
THX — 3KOHOMHUYECKHX, I[IOJUTHYECKHX, reorpaguuyecKux H ApY-
THX — IIDHYHH NPHOODENH TOCIHOACTBYIOULEe MOJNOXKeHHe B palo-
He CpenusemroMopbsi. C 3Toro BpeMeHH Hauajcs GYpPHBIH NOABEM
BCex obmnacredt X03aHCTBEHHON M KyAbTypHO# »u3Hu ['peunu. Ha-
PAAY C TeXHHKOH, HCKYCCTBOM [OCTHUIJA pacliBeTa H Hayka.
IMoueTHOE MecTO cpeld ApPYrHX HayK 3aHAMH GHIAOCOGHUS H MaTe-
MaTHKa, KOTODBIM YAEJs/10Ch 0COOEHHO MHOTO BHHMAaHHA B Ipe-
YeCKHX HaTYphHUIOCOPCKUX IMIKOJAX — MHJIETCKOH, nudaropei-
cKo#l, aduHcKON u Ap. «B MHoroo6pasHbix ¢opmax rpeueckoit
$unocodun, —nucas IHreabc, — YKEe HMEIOTCH B 3apOJBIILE,
B MNpolecce BOSHUKHOBEHHS, NMOUTH BCe NO3JHeHIUHe THMBI MHpPO-
Bos3peHuil» [369]. dunocodus rpekos, KaK MaTepHaATHCTHUECKOE
€e Hanpas/JeHHe, TAK H HAEaJUCTHYECKOe, HA NPOTSKEHHH BCel
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CBOeHl HCTODHHM pa3BHBa/lacb B TecHefillledl CBA3H C eCTeCTBEHHBI-
MM HayKaMH H NpexJe BCEro ¢ MaTeMaTHKOH, K KOTOPOoH B TOH
HIH HHOH (opMe ofpalia/HCh HOUTH BCe KPYIHbIE IDeyecKHe Mbl-
CJHTEJH.

HecoMHeHHOe BJHsiHMe Ha Da3BHTHe MaTeMaTHKH OKasblBaJu
NOTPeGHOCTH ecTecTBO3HaHus {43, 116).

AHTHUHbBIE HCTODHKH eJIHHOAYUIHO MOATBEDXKAAIOT, UTO IEepBO-
HayaJbHble MaTeMaTHUYeCKHe NO3HAHHs TpeKH 3aHMCTBOBAJH H3
cTpaH ApeBHero BocTOKa, BOCIPHHSB NPH 3TOM He TOJBKO (pak-
THUECKHH MaTepHaJ, HO H HMeBIlHecsl TaMm B 3apoiblille 3Je-
MEHTHl TEOpeTHUEeCKO#l Hayku. MHOTHM MaTeMaTHKaM, Halpumep,
OcHOBaTeJi0 MuJaeTckoil 1wkoasl Pagecy (ox. 624—548 rr. no
H. 3.) H <«OTIUY TpeyecKoji reoMeTpHU», TIaBe NHparopelckoro
cowza — [ludaropy (ok. 570—500 rr. fo H. 3.) TpaauuHs ompe-
J\eJIEHHO INpHIHCHIBaeT nyTeulecTBHs B Erumer B BaBHJOH Aas
H3YUeHHS] HayK.

Bonpoc o TOM, 4TO MOCJAYXHJO NPHYHHON IpeBpalleHHs Ma-
TEMAaTHKH B AeAYKTHBHYIO HayKy, BHIpPOC ceffuac B OJHY H3 BaX-
EBIX IIpo6JeM HCTOPHH MaTeMaTHKH H BbI3BaJ B JIHTepaType
OXHBJEHHYIO AHckyccuio [39, 43, 82, 111, 181, 299, 393]. Oteer
Ha IIOCTaBJIEHHBIH BONPOC, HECOMHEHHO, TpefyeT H3yUeHHs YCJI0-
BHH OOHLIECTBEHHO-NIOJUTHYECKOH KH3HH [penun TOTo BpeMeHH,
KOTOpO€ NI0Ka3hIBAeT, UTO YXKe B CaMHX 3THX YCJIOBHSX OBIJIH
3aJ10KeHbl  CTHMYJBl JeJYKTHBHOrO MeToJa, HalleAlliero npH-
MeHeHHe B (PHI0CO(]HH, NOJHTHKE, IOPHCIPYIeHUHH U B Marte-
MaTHKe.

OTIHYHTENBHYIO UEpPTY TpeuecKol MaTeMaTHKH B 3TOT HepH-
O]l COCTaBJfieT NPEHUMYLIECTBEHHOE pa3BHTHE TEOPETHUECKHX ee
pasznenoB B yilep6 NnpakKTHYeCKHM. BhIUHCJAHTeJNbHAasi apupMeTH-
Ka (B NMPOTHBONOJOXHOCTb TEOPETHUECKOH) W uHc/loBas anrebpa
COCTaBJIAMU 0COOYIO OTPac/b 3HAHHSI—JIOTHCTHKY, CTOSIBLIYIO BHE
HaykHu. FIMeHHO No3TOMY NpHKJaAHble 33]1aul MOYTH He (QHIYpH-
PYIOT B COYHHEHHSIX KJAaCCHUECKOrc INepHoja, 4TO upe3BbHYaHHO
3aTPYAHSET H3yueHHe BBIYHCJAHTENbHBIX METOJOB, NMPHMEHSBIIHX-
Csl IPeKaMH.

MaremaTtnka, chOpMHPOBABIUHCh B CHCTEMaTHYECKH NOCTPO-
eHHOe JeIYKTHBHOe YueHHe, NpHoGpesa HeoOBIYAHHO OBICTPHIA,
0CcOOEHHO B CPaBHEHHH C NpeblIVIUHMN BeKaMH, TeMI Da3BHTHUS.
B Teuenne VI—IV BB. 10 H. 3. GBIIN ce/aHbl CaMble 3aMedaTelb-
Hble OTKDBITHSI TDEKOB M CO3ZAaHBl OCHOBHble MaTeéMaTHYeCKHe Me-
tolbl. Ha mnepHox B TpPH — ueTHlpe CTOJIETHSI NPHUXONHTCH Hesi-
TEJbHOCTb TaKHX THTAHOB TpeuecKoil HayKH, KaK yXe YIOMH-
HaBinecs QPagec u Iludarop, kak 'unnokpat Xuocckuit (VI B.
10 H. 3.), Apxut TapeHtckuil (oK. 428—365 rr. 10 H. 3.), Geonop
Kupencku#t (V B. 10 H. 3.), Tearer Apunckuit (IV B. 10 H. 3.),
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Esnoxkc Kuunckuit (ox. 405—355 rr. no H. 3.). B 3To xe BpeMms
JKWIM U TBOPHJIM KDYIHelfinIMe rpeueckue ¢usocodsl, oKasapule
OrpoMHOE BJHSHHME HA pPa3BUTHe MaTeMaTHKH H ee MeTOIOB:
Hemoxpur (VI B. 10 H. 5.), 3enou aeiickuit (V B. 1o H. 3.),
Ilnaton (429—348 rr. no H. 3.) u Apucroreabp (384—322 rr.
40 H. 3.).

B tpynax Apucrorens {6—8, 39, 82, 107, 146, 147, 393, 402, 571,
588, 589], xoTs oH U He OBJT MaTeMaTHKOM, 3TOH HayKe H BOIIpO-
caM ee o6oCHOBaHHs OTBeleHO Gosabwoe MecTo. IlposiBUB Hesa-
ypsdHOe 3HaHHe apU(MeTHKH H 3JeMeHTapHOH TIeoMeTpHH, OH
H3JI0XKHJ TEOpHIO NOKa3aTeJbCTBa, Pa3bsICHUJI OCHOBHBHle MarTe-
MaTHueCKHe IMOHSTHS, HCCIENOBaJ pasjHude MeXAy aKCHOMamy,
onpeneJeHHSIMH, THIOTe3aMH M TOCTVJaTaMH, faja ueTkHe ¢op-
MYJHDOBKH NpeAMeTa H MeToda MaTeMaTHKH M OIpelesua ee
MeCTO Cpeau APYrHx Hayk. MHOro BHUMaHHs ApHCTOTeNb YNl
OCHOBHBIM (hHI0CO(DCKHM BONpOCcaM MaTeMaTHKH CBOEro BpeMEHH
M npexJe Bcero npobseme GecKOHeUHOro H npobJeMe HenpephiB-
HOro # puckperHoro. OrpoMHOe BJHSIHHE Ha MaTeMAaTHKOB OKasa-
JIM TaKXKe COUMHEHHS ApPHUCTOTeNs N0 JOTHKe.

Crnelyolui — 3JJUHACTHYECKUI NepHon pa3BHTHs rpeyec-
Kol MaTeMaTHKY, 3aKOHUYHBIIMACS, OPUEHTHPOBOYHO, OKOJIO
200 r. no H. 3., IpeJicTaBJeH He MeHee 3aMeuaTeJbHBIMH HMeHa-
mu: Epknup  (IV—III BB. 10 H. 3.), Apucrapx CaMoCCKHH}
(I11 B. mo H. 3.), Apxumen (287—218 rr. mo H. 3.), DparocheH
(276—194 rr. nmo H. 3.), Anoasonuit Ileprckuit (265—170 rr.
0 H. 3.) W Ap. K KOHLY 3J/IMHHCTHYECKOTO NepHola B rpeuec-
KOH MaTeMaTHKe yxe Oblja NOCTpOeHa CHCTeMa 3JeMeHTapHOo#
reoOMeTpHH, CO3JaHbl OCHOBLI TEOPHU YHCEJ, TeoMeTpluecKas aJ-
re6pa, obuiass TeopHUs OTHOLIEHWii, UrpaBlias B TO BPeMs pOJb
COBPEMEHHOI TeOpHH JeHCTBUTENBbHOIO YHCJA, 3JEMeHTH Teo-
pHM TNpejesoB H, HaKoHel, OO6lIas TeOpUs KOHMYECKHX Cceue-
Huk [39, 42].

ViTor pasBUTHA MaTeMaTHKM I[OUTH 3a TPHUCTA JeT TOIABe]
EBraun B cBoHX 3HaMeHHTHIX «Hauanax» [85, 134, 541, 587, 896].
DTO COYMHEHHe, H3Jaralollee CHCTEMaTHUeCKH MNOCTPOEHHYIO Ma-
TEMaTHUYECKYIO TEODHIO IPEBHUX, SBJSETCS He TOJBKO OCHOBHHIM
HCTOUHHKOM HallMX 3HaHuUNl 06 aHTHYHOK MaTeMaTHKe, HO U KJIO-
YoM K MOHMUMAHHUIO NyTell pa3BUTUSA MaTeMaTHUECKOH MEICAH B
LOCJelyIOlMe BeKa: cHcTeMa reOMeTpHH, npelcTaBieHHas B «Ha-
yasnax», — 3TO Ta OCHOBA, Ha KOTOpO#l Gasupyercss BCS MarTeMa-
THKa M Me&XaHUKa CpPelHHMX BeKOB W HoBoro BpemeHnd. [lo aTomy
COYMHEHHIO M3Yyua/au MaTeMaTHKy H Ha CpPelHeBeKOBROM buiMxHeM
u CpenHeM BocToke, H B cpelHeBeKoBo#i EBpomne; u cefiuac Ha
€ro OCHOBe (XOTs W 3HAYHTENbHO YINPOLIEHHO) CTPOMUTCA KypC
HIKOJMBHOK reoMeTpHH. «Hauana» nepeXxHIH OTPOMHOE UHCIO
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W3JdHHH — B 3TOM C HHMH MOTYT CONEPHHYATh JHILIb OYeHb He-
MHOrHE KHMTH; KOMMEHTHDOBaHHeM TpyAa EBkiuga 3aHHMaNHCD
KpyMHe#ye MaTeMaTHKH Bcex BpeMeH. [103ToMy He yOHBHTeJb-
HO, 4To HccienoBanui «Hauwan» mocBsiueHa cefiuac oGwHpHas
HCTOPHKO-HayuyHas JuTepatypa [3, 4, 33, 36, 42, 82, 85, 102, 108,
225, 237, 255, 350, 4156—419, 480, 490. 587, 588, 590, 591, 607,
617—619, 627, 664, 685, 735, 739, 816, 819, 824, 829, 849, 887,
896, 897, 928, 929, 931, 1034—1036]. Bonee noapo6HO O HEKOTO-
pbix pasgenax «Hauyan» EBknunpa peub GyferT HATH HHIKE.

Oco6o crenyer OCTAaHOBHTbCS Ha HHOHHHTE3UMAaJbHBIX METO-
Aax, LIHPOKO MPHMEHABIIMXCA B aHTHYHOR MmaTeMaTHke, OcHOBO#
HX CJIY>KHJIa TeOPHs NpeJesioB B ee NMepBOHAYaJbHOH (opMe — Tak
Ha3bIBAEMBIH «METOH HCYEpPNEIBAHHA®, cO3daHHBIE EBIOKCcOM
[39, 42, 180, 182, 214, 350, 373, 377, 418, 419]. C momouipio 3TO-
ro MeTofa GblIH pa3paboTaHBl HHTErpAUHOHHBIE MPHEMEl, KOTO-
pHe TNPHMEHS/NHCh NPH HaXOMAEHHH NJaoumanefl ¥ o6beMoB, H
HHpepeHIHANBbHEE, CAYXKHBIIHE /15 OTHICKAHHA 3KCTPEMYMOB H
KacaTeJbHEIX K KPHBBIM. OCOGEHHO Ba)KHHI C TOYKH 3PEHHSN pas-
BUTHS 3THX METOMOB TPYAb ApXuMena, B YacTHOCTH, €ro COYHHe-
HHs «O mape u nuaHuape», «O cnupansnx», «O KoHoupax u coe-
poupax», ChIrpaBlide TPOMAJHYI0 POJb B CO3JaHUU MeToda Gec-
KoHeyHo Magabeix B XVII B. [9, 35. 37—42, 89, 163, 198—200,
214, 216, 352, 414, 586, 1006].

B Mo3nHEe3sMNHHHCTHYECKHH MepUOA, KOTOPHIH MPOLOJIIKAJCH
go VI B. H. 3., IpoTekasa Hay4yHas HesiTeNbHOCTH [epoHa Auex-
cargpuiickoro (I B. mo H. 3.), Hukomaxa [epasckoro (I B.),
lunnapxa (II B.), Knasaua [lronemes (Il B.), duodanra
(IIT B.), Ilanna Aunexcannpuiickoro (III B.), Teona Anekcaunn-
pufickoro (IV B.).

B konlle BTOpOro, HO OCOGEHHO B TPETHH H3 Ha3BaHHBIX Me-
PHOLOB aHTHYHAH MATEMAaTHKA H3MEHHJa PYCJ0 CBOETr0 Pa3BHUTHS,
00paTHBILKCh MOJ BO3AEHCTBHEM BO3POCIIMX TpeGOBaHHH APYTHX
oTpacielt HaykH (r/i1aBHbBIM 06pa3oM, aCTPOHOMHHM H MEXaHHKH)
H MNpaKTHKH K pa3paboTKe MPHKJIAZHBIX Bompocos [39, 41—43,
383). Tak, noTpeGHOCTH pasBHBAaKWLIelics ACTPOHOMHH CTHMYJH-
poBaJIM co3JaHHe METO[OB, PaBHOCHJIBHEIX IJIOCKOH H cdepHuec-
KOH TDHUrOHOMETPHH; B Tpynax [umnmapxa, Menenas u Iltonemes
OHa c(pOpMHpOBasack B TAK HA3bIRAEMOE «HCUHC/IEHHE XOpA»
[39, 82, 449, 461, 576, 1030]. Kpome TOro, acTpOHOMHS MpedbAB-
JaJa CBOM TpeGoBaHHMS M K apH(dMerHKe, NOCTABHB 3ajgavy co-
BepUIEHCTBOBAHHSA BBIYHC/IMTEJIbHBIX METOAOB, TaK Kak 3T0 OELIO
HEOOXOAMMO [J15 NMOCTPOEHHs] aCTPOHOMMYECKHX Tabuuu. Boobiie
UEHTP TAXKECTH B MaTeMaTHKe 3TOro nepuoja MepeMecTHJCH B
CYUIECTBEHHO HOBBble [JIs TpeuecKoil Haykd o6Juactd. HawaJjcsa
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npoluecc IOoCTeneHHol apHdMerusanuu MU anareGpausanyu Mmare-
MaTHKH [39, cTp. 418—421].

B To e BpeMs NpPHOCTaHOBHJKCH HCCAEJOBaHHS B Hanpas-
JIeHHsX, KOTOPble B KJacCHYecKHH mepuoj ObLIM OCHOBHBIMH, H
npex/e BCEro — 1o reoMeTpuH. He mosyuusn nanbHefiliero pas-
BUTHS IH(GepeHuanbHble H HHTerpaJ/JbHble METOABL, 00y30H s
aare6pel cTasna ee reometrpuueckas ¢opma, OT KOTOpOH Hauaja
NIOCTENIEHHO OTKa3blBaThbCs YK€ B TO BpeMs.

HmeroTcs passmuunble B3r/Isabl Ha CYLIHOCTb U3MEHEHHI, Npo-
HClIeJLIMX B MaTeMaTHKe 3JJIMHHMCTHYECKOro NepHona, 4 IOpo-
AuBIUKe uXx npuuuun [82, 350, 726]. Muorpa 3TH MU3MeHeHHs pac-
CMAaTpHBAlOTCSl KakK I[OJHBIH ymaJokK (M Aaxe perpecc) rpeuyec-
KOl MaTeMaTHKH, HayapluMiics cpa3y nocie Anosnonus [82]
BbI3BAHHBIH DSAOM BHELIHMX (3KOHOMHUECKHH H IOJUTHYECKHH
YNafoK) H BHYTPEHHMX (TPYLHOCTH TeOMeTpHYecKol aJ/re6poi
B CBSI3H C MpeKpalleHHeM YCTHOH TPalMIHH B Nepejaye 3HaHHH)
TIPHUHUH.

B nportuBoBec TakoMy B3rJsily BbLABHHYT IPYroi#, COrJacHO
KOTODOMY peub CJefyeT BecTH He 00 ymajikKe aHTHYHOH MaTeMa-
THKH U, TeM 6oJiee, He O ee perpecce, a JHUIb O NepeKJIOYEeHHH
HHTEDEeCOB Ha JAPYrHe BOIPOCH. YCHeElIHOe pa3BHTHe HOBOTO Ha-
npasJ/ieHus: 6blJIO NPePBAaHO IKOHOMHUYECKHM M NOJUTHUYECKHM KDH-
3UCOM, MOCTHUTIIMM Bechb aHTHUHBIE MHp, a 3aTeM H ero rubenbio
[39—43, 181].

PaccmorpuM, B Kakod ¢GopMe BBICTYNIalo B~ MaTeMaTHKe
Hpesneit I'penun yuenue o uncse. [Ipexae Bcero ocTaHOBHUMCS Ha
NpakTHYeCKOH apH{MeTHKe 3TOro MepHoja — JOTHCTHKE.

§ 2. NlorucTuka

CornacHo B3r/sjiaM rpekoB, MaTeMaTHKa HMeJa [Be BETBH,
MEXIY KOTOPBIMH IpeANojarajoch NPHHLUMIIHAJIBHOE pas3/HuHe.
OnHa H3 HHX — COOGCTBEHHO MaTeMaTHKa — M3yyasia TO, 4TO B
KOJIHYeCTBEHHOM OTHOUIEHHH He TOJBEpraetcsi H3MEeHeHHIO, BO3-
HUKHOBEHHIO, YHUUTOXeHHI0. OGBeKThl TAKOro poAa, CUHTaBIIHeCT
eIMHCTBEHHO [JOCTYNHBHIMH TOUHOMY 3HaHHIO, NOApa3JelsJuCh Ha
HellpepbLIBHbIE BEJHYHHHL (JAMHHH, IJIOCKOCTH, Tesaa, YIJb H T. A.)
U JMCKpeTHble KojauuecTBa (uenble umucia). COOTBETCTBEHHO BHI-
Jensiyuch U JBe HAyKH: reoMeTpus M apudmeruxa. Ilom Tep-
MHHOM «apH({MeTHKa» IOHHMaJaoch, CJeloBaTe/]bHO, He yueHHe
O YMCJOBBIX OmepalHusAx BooOblle, a JMIIb Hayka O CaMHUX UHC-
Jlax; TpeaMeT ee B 3HAYHTENbHOH CTeleHH COBMajmaJj ¢ IpexMe-
TOM COBPEMeHHOH TeopHH yHcea. K TeopeTHuecKHM pasgenaMm Ma-
TEMATHKH OTHOCHJIM TaKXKe€ TEOPHI0 MY3BIKH — FapMOHHIO H Teo-
PeTHYECKYIO aCTPOHOMHIO.

13



BTopas BeTBb — NpHKJamHAs MaTeMaTHKA, [0 CYLIeCTBY Ha-
VKON He CyMTaBllIasiCsi, 3aHHMa/Jach KOJHUYECTBEHHbIMHM OTHOILE-
HHSIMM, CYLIECTBYIOUIHMH MeX1Yy peaJbHbIMH YYBCTBEHHO BOC-
npHEMMaeMbIMH oObekTami. K Hell oTHOCHsAch reofe3us, Npea-
craBasBluiag co6oil HCKYCCTBO M3MeDeHHS 3eMJH H Boo6uUle IIo-
BEepXHOCTEH M O6BEMOB, a TaKkKe HCKYCCTBO cueTa, HOCHBLIee
Ha3BaHHe JIOTHCTHKH.

JlorucTyka, B MPOTHBONOJNOXHOCTL apH(MeETHKe, pacCMaTpH-
BaJjla CJOXKeHHe, BbIUHTaHHUeE, YMHOXeHMe, LejeHHe, H3BJeUeHHE
KBaApPAaTHBIX U KyOMUeCKHX KODHeH, JefiCTBHA ¢ LPOGAMH u T. .,
a Takxe NpocTeifllye 3aAaud YHCJIOBOH anre6pnl, cBopsuiecs K
pelleHHI0 YpaBHEHHH IepBOH M BTODOH CTeNeHH, CHCTeM YypaB-
HeHHH ¢ IBYMSI U 6oJlee HEH3BECTHBIMH, K UHCJEHHOMY pPeLIeHHIO
HEKOTOPBIX HEONlpelesIeHHBIX YPaBHeHMI M T. A. Jloructuka oby-
yajia TakKe NpHeMaM BBIUHC/JEHUHA ¢ noMoulblo abaka-— IpeBHe-
rpeuecKkoro cueTHoro npubopa. [IpHMeuaTe/nbHO, UTO IMpaBHUJA
JIOTHCTHKY OOBIUHO HEe COIIPOBOXKIAJHCh A0Ka3aTeJbCTBAMU, a
IpeAsaranyuch B BH/J€e FOTOBOTO peleNTa TaK XKe, Kak U B JADeBHe-
€rHIIeTCKUX MaTeMaTHYeCKUX TeKCTax.

[ToMHMO reofe3HH U JIOTHCTHKM, K INPHKJIAAHBIM 06JacTaM
MaTeMAaTHKH OTHOCHJIHCh TaKKe MeXaHHKa W ONTHKA, B KOTO-
poO#, B CBOIO OuYepelb, BLIAEISIUCH COOGCTBEHHO ONTHKA, TEOpHKH
OTPaXKeHUsl U NpUKJIafHas NepCreKTHBA; 3THM pasfenaM npHaa-
BaJoch GOJbBILIOE 3HAUeHHE, ACTPOHOMHs 3aHHMAJa NPOMEXKY-
TOYHOE TMOJOXEeHHe H SBJAAJACh OJHOBDEMEHHO HAaykKoH Teo-
peTHyeckKodl M IpPaKTHUECKOH, OCHOBAHHOINI Ha HaO6JIONEHHAX H
NpAaKTHUYEeCKUX BBIYHCIEHUSX.

Opnnako Gbli1o Gbl HEBEPHBIM 3aKJIOUHTh, UTO B KJACCHUECKHI
nepHoj NpHK/IaJHAas MAaTeMaTHKA I'DEKOB CTOsSAa Ha HU3KOM YPOB-
He. 3aMeuaTesbHble JOCTHXKEHUS TPEeUECKOl CTPOHUTEJIbHOH TeXHH-
KH [IpefnoJiarajH CyUleCTBOBAHHE Pa3BHTHIX BBIYHCJIHUTENBHBIX H
H3MepHTeNbHBIX MeToNoB. B 3Tom cMmBIcTe NMpakTHyeckas Mare-
MaTHKa OPTaHHYEeCKH BXONMJA U B apXUTEKTYpy, I'e OTpOMHO2
3HaueHHe NMPHAABAJOCh NMPONOPLUMH, H B IJIaHHPOBAHHUE [OPOLOB,
IOPHCIIPYAEHIINIO, TOPrOBJIO, BOeHHOe aeno H T. A. [39, 116, 133,
215]

Brinawmoiisecs rpeueckie MaTeMaTHKH, KaK IIOKa3blBaeT aHa-
JIU3 HEKOTOPBIX COUHHEHHH, BJaajeJd TOHKUMH IPHEMAMH BBIYHC-
JeHHH. BUPTYO3HYIO BLIUMC/IHTENBHYI0 TEXHHKY NMPONEMOHCTPHpO-
Ban ApXHUMel, KOTOpHI#, B IPOTHBOIMOJOXHOCTb OOJBIIHHCTBY
CBOMX COBPEMEHHHMKOB, B HAay4YHBIX TPYJaX 4YacTO pellla] 3afadui,
BO3HMKAlOUIHE H3 NIPAKTHKHU.

B npoBefeHHH BBIYHCJIEHHH TIpeKH, KakK CBHAETENBCTBYIOT
MHOTHE JINTepaTyDHble M HCTODHYECKHEe MaMATHUKH, ObLIM JOCTa-
TOYHO HCKYCHBI yXe B JADeBHHH Nepuoj cBoel UcTopuu. Eciu cHa-
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yaJia MPH CYeTe NOJb30BAJNUCh MaNbllaMH M KaMellKaMH, TO 3aTeM
rJ1aBHBIM MHCTDYMEHTOM cTaJja cyeTHas HNOCKa — abak, KOTOpHIH,
Cylsl O COOOUEHHSM OPEBHHX HCTOPHKOB, GBI 3aHMCTBOBAH Yy
erunTsH, Ho eille 6oJlee BeposiTHO — y BaBuJIOHsH [91, 182]. A6ak
TIPOYHO BOWIEJ B MPAaKTHYECKYID MATEMATHKY IPEKOB H BIOC/IEM-
CTBHH DHMJSIH; C €ro IIOMOIIbIO CYHTAJH H MHOrO CTOJEeTHH Ciy-
CTsl B cpefiHeBeKoBol Erpone [384, 461, 549].

Hns o6osnauenus uyucen B [IpeBHelt I'penHn NpHMEHSJIHCH
JIIBE€ CHCTEMBl CYHCJIEHUS: HeporJiHduyecKas — TaKk Ha3blBaeMmas
aTtTHyeckass (unu 'eponnaHoBa) H Gosee MO3AHAS a/dpaBUTHAA—
HoHufickas [39, 91, 182]. Bropas u3 Hux, Gojee yao6Has, B 3NO-
XY 3JIMHH3Ma I[OJHOCTbIO BHITECHH/JIA TPAJHUHOHHYIO aTTHYec-
KyI0 cucTemy. [IpeBHHe IpekH He NPHULIH K CO3ZaHHIO HECATHY-
HOH MO3KLHOHHON CHCTEMBI, XOT$, KazaJsJochb Obl, GBJIM COBCEM
61u3KH K ulee oGo3HayeHHs JIOOBIX YHCEJ C IIOMOUIBIO OEecATH
3HAKOB; 06 3TOM, B YaCTHOCTH, CBHJETENbCTBYET CUET C MOMOILBIO
OKTaj, pa3paGoTaHHbI ADXHMeJOM B ero 3HaMeHHTOM COYHHEHHH
«ITcamMmut» {9, 39, 83, 89, 182, 216, 248, 256], B KOoTOpOM HOKa-
3aHa GeCKOHEYHOCTb YMCJOBOrO psijfa H [aH Clocol BhIpaxKeHHs
CKOJIb YTOLHO GOJIBIIOrO YHCIA,

TexHHKA CJIOMXKEHHs, BEIUYMTAHHS H YMHOXKEHHS He OTJIHYAaJach
CYLIECTBEHHO OT cOBpeMeHHOH. OTHOCUTEJNBHO TOrO, Kak OCYylle-
CTBJASIOCh [NEeHCTBHe [e/eHHsi, CBeIEHHH He COXpaHMJIOCh. [IpH
BBIUHC/IEHHAX LIHPOKO MOJIb30BAJNUCE BCIOMOTrATeNbHBIMH TabJu-
LaMH.

B rpeueckoft JIOTHCTHKe OBLJIO XOpOWO pPa3paGoTaHO yueHHE

0 Apobsax. [ToMuMO aJHKBOTHBIX ApoGell BHIA - » KOTOpbIe Mpu-

MeHSJIHCh paHee B Erunre, rpeku onepupoBasii Takxe ApOGSIMHU
n—1

BHIA («momoJIHUTeNbHASL APO6b»), a IMlaBHOe—3Jech Brep-

m
BBle CTaJH PaccMaTpHBaThCsl APOGH obllero Bhia —-. BBeneHue

HX HMeJO OrPOMHOe 3HaueHHE He TOJNBKO MJIs CaMOH TeOopHH
ApobeH, HO oKa3aJo GOJbLIOE BJHSHHE H HA TEOPETHUECKYIO
apu@MeTHKY. B acTPOHOMHH NPHMEHSIHCh TaKikKe LIECTHAECHTH-
pHYHble ApoGH, 3aHMCTBOBAHHBIE M3 BABHJIOHCKOH MaTeMaTHKH.

[Iupoko oGcyxkaaercss B HCTOPHKO-MATeMaTHUECKOH JHMTepa-
Type BONpPOC O MeTORAax NpHOG/IMXXEHHOrO BBIYHCJIEHHS KOpHei,
NPUMEHSABIUKXCS B rpeyeckoil maTemaTHKe. OCOGEHHO MHOTO BHH-
MaHHsl YyjessieTCs DEeKOHCTPYKUHHM MeToaa, KOTOPhIM Apxumen
B counHeHHH «lamepenne xpyra» [9, crp. 266—270] noayuua
npubanKeHne

9265 — 1351
53 < V3 <7

[93195,] 101, 182, 215, 484, 492, 495, 501, 573, 600, 601, 605, 708,
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U3 Ttpynos ApxuTa W ['epOoHa H3BeCTeH NpDHEM H3BJEUYEHHS
KBaJpPATHOTO KOPHS, HMEIOWHI BAaBHAOHCKOE MPOHCXOXIEHHE:
NycTh N4HO HEKOTOPOe HEeKBAaJApaTHOe 4Yuca0 A H H3BECTHO Ka-

Koe-qH60 NpHOJHXKEeHHEe X; IJs V/A; torna 6osee TOUHOE TPH-
6anxenue gaetcss HopMyJoH

X1

= (a4 =)

B oxHOM H3 COUMHeHH#i ADXHTa YyKa3aHa CBs3b OIEpaluH
NpHGJMKEHHOIO H3BJEYEHHS KODHs 110 3TOMY METOLYy C B3fl-
THEM TpeX CpenHHX (apudMeTHYECKCro, rEOMETPHYECKOTO H
rapMOHHYECKOTr0), HIPBILUX B I'peuyecKod MaTeMaTHKe H 0CO-
GeHHO B TEODHH MYy3bKH OoJabwyio poJab [39, 82, 91, 419].
Jle#icTBuTeIbHO, NyCTh B (¥)

Torna McKoMbift kopern )/ A =1 ab ecTb cpenHereomeTpHuec-
. . 1

Koe, HaiinenHoe B (*) npuGiuxenue —-(a + b) — cpenneapud-

MeTHYeckoe, a AJf MNOJYYeHHS CJelyloWero npubanxeHus

A
HYXHO B3iTb ——, T. €.

2

A 2ab
a+b T a+4b
2

— cpeaHerapMOHHYeCKoe. STHM MeTOLOM APXHT BBHIUHC/IHA MpH-
GanKeHHoe 3Hauenue ) 2.
BTopofi MeTOX MOJyueHHs: TNOCJeI0BATENLHbIX HPHOIHKE-

Hul V' 2, cocToAmnfi B OTHICKAHHH Tak Ha3bBaeMblX ,JAHaro-
HaJbHBIX YHCea“, UMEeT TaKxke ApeBHEee NpOHCXoxIeHue [39;
82; 134, 1. I, ctp. 312—314; 182; 461; 597; 604; 606].

Ilycts paH KBazpaT €O CTOPOHOH @ 4 JHAroHalblo dj;

d
HILYTCH NPUO/MHKEHHblE 3HAYEHHS OTHOLIeHHS ——. [Tonaraer-
¢, u4To a=1, d=1, T. e. neppoe TNPHOIHKEHHE €CThL

d, 1
=T OHO yZIOBJIETBOpPSIET YDPABHEHHIO
d*—2a? = + 1.
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Hnst monyueHnss BTOporo npuG/aMKeHUS K CTOpPOHe mpubaBas-
eTcsl AMaroHanb, a K JMaroHali — JBe CTOPOHHI; T. €.

a=a,+d =2, d,=20,+d; =3,

npuYeM CHOBA YNOBJETBODsieTcs ypaBHenHe dZ — 2a% = + 1.
[pononxas majnee, nojyyaem r-¢ npub/AHKEHHe

an = an—l + dn—l ’ dn = 2an-—l + dn—l 4
ruge
2 2
d,—2a) = £ 1.

Takum 06pasoM NOJYYHM MoC/AeLOoBaTeNbHble MPHOJIHXKEHHS

4 _ 1 d 3 d _ 7 d _ 17

a, 1 a 2 a, 5 ' @, 12

DTOT METOJ OCHOBAH, IO CYILECTBY, Ha pasJoxeHndd }/ 2 B He-
NpepLIBHYIO ADPOO6L; IOcjaeloBaTesbHble MNpUOJMXKEHHS IMpen-
CTaBJASIOT cO000# moc/aenoBaTe/bHble MOAXOAAIIME ADOCH.

§ 3. Teopetruueckaa apumerTHKa.
Yuexue o yucne B wkone MNMucharopa

MNudarop u ero wkona

K nauGosiee paHHUM H B TO XKe BPeMs OCOOEHHO 3HAUHTENb-
HbIM SIBJ€HHSIM aHTHYHOH MAaTeMaTHKH OTHOCUTCS TBOPYECTBO
[Mucdaropa Camocckoro u co3AaHHOH MM IIKOJbl., BO3HUKHOBeHHE
5TOH 3aMKHYTOH OpraHH3alUM, [esTeJbHOCTb KOTOPOH OTJHua-
Jack (HUI0COPCKO-MHCTHUECKUM XapaKTepOM, IpeBHHe HCTOPUKHU
OTHOCHJIM KO BTOpoi uerBeptH VI B. mo H. 3. JIuuHOCTB ee
OCHOBATENs1 B HACTOsiliee BpeMs NpPeACTARJSETCS IOJYyJereHaap-
HOH, TaK KaK TOYHBIX CBEJEHHH O ero XMU3HM M HAYYHOM TBOp-
YecTBe He COXPaHMJOCh, a COOOLIEHMsT aHTHYHBEIX aBTOPOB OCHO-
BaHBl, B 3HAYHUTEJbLHOH cTeleHH, Ha Mo3gHenudaropeHcKoi Tpa-
JIHUKMH, KOTOpAs He BCerja 3acjyXHBaeT LOBEepHUs; COrVIacHO 3TOH
Tpaguuuu, Iludaropy npuMnUcEBaJMCh BCe MaTeMaTHYeckue OT-
KPHITHS €ro nocjegoBaTened, cleJaHHble He TOJBKO B ero BpeMs,
HO W 3HAYMTRJbHO NMo3AHee. Tem He MeHee HMeeTCs JOCTATOYHO
MHOIG HCTODHYECKH HOCTOBEDHBIX JAHHBIX, NMOKAa3bIBAKWILHX, Ka-
KOl BKJIaJ B MaTeMaTHKY BHECJH MNPEACTaBHTEJNH MNudaropei-
CKOH WIKOJIBI, K YHC/IY KOTOPbIX OTHOCSITCS TaKHe KpyNHeHLIHe
YueHble aHTHuHOro Mupa, xKak Apxut Tapentcku#t, ®eogop Ku-
PeHCKMH, a u3 Gosee mo3aHHX — Huxomax I'epasckufi. Hecmotpst
Ha passnyde B OLlEHKaX POJIH nudaropeiilieB B HCTOPHH HayKH,
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WcelenoBaTeNH CXOAATCS HA TOM, UTO, HeCOMHEHHO, 1eATesnbHOCTD
3TOH 1IKOJBI OKa3aja OrPOMHOe BJIHsliMe Ha Pa3BUTHe mpeBHE-
rpedeckoifi mateMaTHKH. Taxoil BhIBOL 0COGeHHO CIpaBennus B
OTHOILEHUH Yy4YeHus O 4HCIe,

U3 coofienuit ApeBHUX HCTOYHHKOB cjenyeT, UTO HMEHHO B
nudaropefickoil WIKoJe TeOMeTPHA IIpeBpaTHjach B  JIOTHUECKH
MOCTPOEHHYIO HayKy, HCTHHBI KOTOPOH VCTaHaBJIMBAJHCh C IO-
MOIIBIO CHCTEMATHYECKOTO 10KAa3aTeabeTEa. OCHOBHBIE TOHSATHS —
4HCJI0, BEJHUYHHA, JHHUSA, IOBEPXHOCTDb, T€JO, YToJl U T. 4. Y NHda-
ropeiilles BIlepBble BLICTYIHJH B OTBJEUEHHOM BHJe, B TO BpeMs
KdK y MX BOCTOYHBIX INPe[lIeCTBEHHHKOB 3TH MOHSTHA OblLIM He-
OTeIMMBl OT NPAKTHUECKHX 3a/ad, B KOTOPHIX OHH (HTCYPHPOBA-
au. [IpakTuyecKHe NpHeMbl AJS pelleHHs 3a[ad reojlle3Hy H Bhl-
YHCJHTEJNbHON MaTeMaTHKH B WKoJje [Iudaropa crany o6mumu
TeopeMaMH; 3[eCb B OCHOBHBIX 4epTax OblJO 3aBepUIEHO IOCTRO-
€HHe TJTaHHMEeTDHH NPSIMOJIHHENHBIX QHIYP.

Boabmioit HHTepec NpPOSBJAsIH NHParopeflbl K aCTPOHOMHH H
TEOPHH MY3EIKH U CHeJaJH B 3THX 06J1acTsiX OCHOBOIOJAararouiie
OTKpPBITHA. B YacTHOCTH, B aCTPOHOMHH OHHM NEPBLIMHM NPHULIH K
IPeNCTaBJIEHHUIO O Wapoo6pa3HOCTH 3eMJsaH H APYrHX HebeCHBIX
TeJ, 3HAJH O 30[HaKe H CKJIOHEHHH IKJIHNTHKH. HecMoTpa Ha
3HAYUTEJIbHLIH 3JeMeHT MHCTHKH, HX y4YeHHe CO31aJ0 MOYBYy IJd
JpanbHeHlllero pa3BHTHA AaCTPOHOMHM Kak Haykue [39, 82, 108l
B Teopun My3elkH mHbaropefubl yCTaHOBHJM, HamnpuMmep, 3aBH-
CHMOCTb BBICOTBI TOH@ OT [JIHHBl CTPYHBI; 3Ty 3aBHCHMOCTb OHH
yMeJqn BbIpaXKaThb C NIOMOLIbIO YMCJAOBHIX cooTHoueHui {39, 82,
83, 891].

Oco6oe MecTo B HX HCC/IEJOBAHHAX 3aHMMaJa Hayka O UHCIe,
Ha KOTOpOH OCHOBBHIBAaJach He TOJNbKO BcA NHdaropedckas MmaTe-
MaTHKa, aCTPOHOMHA H MY3BIKa, HO H (PHIOCOPUSA.

Apudmetuka nudaropenLies

OcHOBHble pe3yabTaTH, NMOJy4YeHHble NUdaropeinaMuy B apup-
METHKe, cefiuac XOpOLIO HW3BECTHbl He TOJbKO M3 COOOUIEHHH Tpe-
YeCKHX HCTOPHKOB, HO U B pe3y/bTaTe aHaju3a apH(OMeTHYeCKHX
COUHHeHUH OoJiee MO3[JHEro BpeMeHM, Ha KOTOPBbIX OTPa3njIoCh
BJMSIHHE HX YHCJOBOH Teopuu. B uacTHocTH, 6Jjaromapsi u3yye-
Huio «Hauan» Eskaupa ycradosdeno, yto VII, VIII u IX kHuru
3TOr0 COYHHEHWS HMeloT nHudaropelfickoe mnpoucxoxaenue (82,
417, 912}.

Apndmernka nudaropefiieB npeacTaBassa coGOH yueHHe O
HaTypaJbHBIX YHca1aX. B OCHOBHOe NOHATHE apHMMETHKH — YHCJIO
BKJIA[bIBAJICST COBEPIUEHHO MHOM CMBIC/I, YeM B COBDEMEHHOH Ma-
TeMaTHKe: IIOJ YHCJOM NOHHMAJH TOJNbKO COBOKYIHOCTbL €IHHHL,
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nprueM caMy e/IHHHIY K 9HcJam He oTHOCH K. OHa paccMmaTpuBa-
Jlack CKopee Kak (HJI0CO(PCKOe MOHATHE U Onpeaensiiack (co-
riacHo ¢GopMynupoBKe, naHHOH B «Hauanax» EBrauna) ciaeny-
101uM o6pasoM: «EnnHHIA ecTb TO, Yepe3 UTo KaxJ0e H3 Cylle-
CTBYWOLIHX cuHTaercss eJuHbIM» (KH. VII, onpenenenue 1). Enu-
HHIla [pearnoJaranach HemeluMoOH, BCJAeNCTBHE Uero TMOHSTHE
Apobu B apupMerHKe nHdaropeiies He CyleCTBOBAO.

UpeaBblualiHoe BHUMAaHHE, KOTOPOe Y/IEeNs/10Ch YUEHHIO O 4MC-
Jie, 06bSICHSJIOCh B 3HAYUTEJbHON Mepe POJbio, KOTOPYIO OHO Hrpa-
J0 B (HUJIOCO(CKOH CHCTeMe, cO3maHHON B nudaropefckoil 1Ko-
Je. MayueHHe acTpOHOMHH M 0COGEHHO MY3BIKH MO3BOJHJO Cle-
JlaTb BBIBOJ O TOM, YTO MHOTHE 3aKOHBl NPHPOABI MOXHO BHIpa-
3UTb OTHOLIEHUAMH Yuces. O6o6muB ero, nudaropelns NPHLLIH
K MBICJIH, 4TO 3Ta YHCJOBas 3aBHCHMOCTb BhIpAa)KaeT CYLIHOCTb
OTHOLIEHUHA MeXJy BceMU 0O0BbeKTaMHU pPeaNbHOrO MHUpa H HPULLIH
K BBIBOAY, COCTaBJsWOLIEMY SAp0 HX GHIOCODCKOr0o YUeHUs:
yyucJa SIBASIOTCS NPOTOTHIAMM Belllel, BellH [NpPeNCTaBJSOT
co6ol oTpa).eHHs YHcesJ. ADHCTOTeNb FOBOPHT [O 3TOMY TNOBOAY:
«Tak HasbiBaeMmble nHdaropeiisl, 3aHIBUINChL MaTeMaTHYECKHMHU
HayKaMmH, BiepBble JBUHYJH UX BIepen H, BOCOHHUTABLIHCH Ha HHX,
cTalH CYHTaTh UX HauajJamp Bcex Beumefi. Ho B ob6unacru
3THX HAyK YMCJIa 3aHUMAIOT OT MPHPOJLI TepBOe MECTO, a Y UHcen
OHUM yCMaTpUBaJH, Ka3aJoChb HM, MHOTO CXOIHBIX 4eDT C TeM,
4YTO CYLIeCTBYeT ¥ IPOUCXOAUT, GOJsbllie, UeM Yy OTHA, 3eMJH H
BOJlbl, HAIDHMED, TAaKoe-TO CBOHCTBO UHCEJ eCTb CIIPaBeNJHBOCTb,
a Takoe-TO — AyIa H YM, ADyroe — ypaua, H, MOXHO CKa3arThb,
B KaXXJOM H3 OCTaJbHBIX CAyuaeB, TOUHO Tak »xe. Kpome Toro, B
YyHC/JaX OHHM BHAENH CBOHCTBA W OTHOLIEHUS, NDHCYLIHe rapmo-
HHUECKHM COOTHOLIEHHSIM. Tax Kak, CIef0BaTeNbHO, BCe OCTaNlb-
Hoe sIBEHBIM 00pasoM ynonoOas/och 4YucaIaM IO BCEMY CBOEMY
CYIIeCTBY, a YHCJa 3aHMMAJH [epBOe MEecTo BO Bcell NpUpofe,
3JEeMeHThl YHCeJ OHM NpPEeANOJIOKIJM 3JeMeHTAMH BcexX Bellell
U BCIO BCEJEHHYI0 NpH3Haau rapMonued u uucaom» {7, cTp.
26—27].

CuMBOMMYECKHHA CMBIC/A, NPUAABABLUIMIACS MOHATHIO YUCHA, TO-
6ynun nucdaropeiineB ¢ ocoObiM cTapaH¥eM OTHECTHCh K H3yue-
HHUIO 3aKOHOB, KOTODBHIE YIPABJSIOT UACJIaMH., 3JHAHHE 3THX 3aKO-
HOB, [10 X MHEHHIO, JOMXKHO ObLIO NPHBECTH K IIO3HAHHIO MHpa H
NOMOYb YNPaBJATb HM.

Takoe oTHOLIeHMe K HayKe O yMcJaax IPHUBeNo, C OJHOH cTO-
POHBI, K TOMY, UTO Ha €€ BBIBOAAX B TeueHHe NOJrHX BEKOB OCHO-
BHIBAJlaCh BCSIKOrO pofa uucjoBas MucTuka [83, 84, 356], Ho, ¢
APYTO#l CTOPOHBI, OHO NOCTYXHJIO MOTHBOM [JSl ITyOOKHX HCCe-
NOBaHUH, clleNaBHIMX NHdaropefilleB OCHOBONOJNOXHUKAMH COBpe-
MEHHO! MaTeMaTHYeCKOH AHCLUMIIHHBE — TEOPHH UMCEe.
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Hau6osnee npeBHuM paszenoM NHGaropefickoro yyeHHst o 4HC-
Je Oblna, Kak nokasan O. Bekkep [417, 419], Teopusi ueTHBIX H
HEueTHbIX YHCeJ. DTa TeOpHs, H3J0XKEHHAs BIOCJAENCTBHH B
IX kuure «Hauan» EBknnpa (npeasnoxenus 21—34, 36), nana
BO3MOXHOCTb [0Ka3aTb HECOH3MEPHMOCTb CTOPOHBI H AMATOHA-
JU KBajpaTa H NPHITH, TAKHM 06Da30M, K OTKPBITHIO TOHATHH
HppalHOHaJbHOCTH. Bosee MosgHee npoHcXoXxieHHe uHMeeT TeO-
pHs UMCJOBBIX OTHOLIEHHHA W NEMHMOCTH UYHCEN, H3JIoXKeHHas B
VII knure «Hauan»; xax ycraHosua1 Ban nep Bapgen [82, 912],
eCTb OCHOBaHHE@ CUHTaTh, UTO 3Ta TEODHS B CBOEM NEPBOHAYaJb-
HoM BHme («Hauana», xu. VII, npennoxenus 1—36) ogopmu-
Jacb B MNHdaropedckoll WIKoJe B MNepHOJI, NpeAllecTBOBABHIMI
Apxury, T. e. 1o 400 r. 10 H. 3.

IMudaropeiickas apudMeTHKa $SBJASJACh MO CYLIECTBY Treo-
MeTpHUecKoH apH(PMeTHKOH, B KOTOpPOH [/s NmpeNcTaBJEHHs YH-
CeJl U MHTEpPNpeTalUy HX CBOHCTB HCIOJb30BAJHCh reOMeTpHUeC-
ke obpasnl [39, 182, 350, 419, 461, 1034, 1035]. Onun cnocod
H300paKeHHUs YHces, [IPOUCXOAUBWIHA OT JpeBHEro cuera c IpH-
MEHEHHEM «CYETHBIX KAaMEIIKOB», COCTOSJ B TOM, YTO €JHHHIIA
H300paxaJsach TOUKOH, U BCSKOe UHCJIO, B COOTBETCTBHH C mH(pa-
ropefiCKUM oOInpelesleHHeM, NPEACTABJASAJNOCh COBOKYNHOCTBIO TO-
uek. BrnosHe BepoOATHO, UTO [N0Ka3aTeJbCTBO OCHOBHBIX TNpenJo-
JKEHHH TeOpUH YeTHBIX W HEUeTHHIX 4HCceJ OblJIO MOJYyYeHo c IIo-
MOILBIO 3TOrO MeToaa [82, 299].

[Tosanee cranu NMpUMeHATh APYroH, 6osee o6wuil cnoco6 H3o-
6paKeHHs YKCcesJ — B BHIe NMPSIMOJHHEHHBIX OTPE3KOB: OJUH (PUK-
CHDOBaHHHIH OTPe30K NPHHUMAeTCs 3a eJHHHIY, H TOrja Kaxuoe
YHCJO MOXKET GBIThb NpPeACTaBJeHO HEKOTODHIM OTPe3KOM, MOJy-
YEeHHBIM NOBTOPEHHEM eJHHHUYHOro. JTOT cnoco6* Bouesa B O6H-
xon B IV B. mo H. 3. [134, T II, ctp. 348] uiu pansme [299,
ctp. 389]

FeoMeTpHueckasi apudMeTHKa ONepHpOBaJa TaKXKe IPAMO-
YroJbHbIMH TJIOMIAASIMH W MapajJieienunefamu. IIpoussenenue
JIBYX uKcesq a U b uso6pa)kanoch NPSMOYTOJbHHKOM, CTOPOHA-
MH KOTOPOTO CJY3KaT OTpe3KH, Hsobpaxalouiye 3TH UHCaA
(puc. 1). AnajoryuHo c IOMOLIbIO NapaJJesenunesa npeicras-
JiJIMCh YHCJa, SBJSIOLIMEcs NPOH3BeIdeHHEM TpeX COMHOXKHTe-

Jaefi.

* B ToM (hakTe, 4TO BTOPOH CNOCO6 H306parKeHHs YHCEJ BEHITECHHJ NEpBHIH,
A. Ca6o BHAOMT OTpa)kKeHHe Iiepexofa rpeveckoil MaTeMaTHKU OT METOIOB J0Ka-
3aTe/ibCTBA, OCHOBAHHLIX Ha <«ODHBEJEHHH K HarVIfJHOCTH», K JIOTHYECKHM
KOCBEHHBIM JOKAa3aTe/ibCTBAM, 3aHMCTBOBAHHLIM H3 $HIOCODHH, H MOMEHT 3TOrO
flepexola ONpefeNsieT KaK MOMEHT NpeBpallleHHs MAaTeMaTHKH B AeLYKTHBHYIO
Hayky. T'unotesa A. Ca6o O BO3HHKHOBEHHH MaTeMAaTHYECKOro AedyKTHBHOTrO
Metona Goina M. T. Bawmakosoit {43, ctp. 39—41] nogsepruyta KpHTHKe.
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TakeM reoMeTpHyYecKUM MNOJAXOAOM OGBACHSIOTCS HEKOTOphie
onpenenenus VII kuurn «Hauan» EBxkaupa, sanpumep, onpefe-
JIEHHs1 TJIOCKHX (MJIOCKOCTHBIX) H TeJeCHBIX uHces: «Korma xe
IBa yucJaa, NepeMHOXKaeMble MeX1y co6oH, NPOH3BOASAT HEUTO,
TO BO3HMKalOIlee eCTh TeJeCHOe, CTOPOHB! XKe ero — lepeMHOXKa-
emMble MeXnay coGoil uncaa» (onpejgeneHde 18). Takoe Xe npo-
HCXOXJEHUe HMEeIOT NOHSATHsS KBaJpaTHOro, KyGHYECKOro H «Mo-
JNOGHBIX» — MJIOCKHX ¥ TeJecHBX — uHcesa (kH. VI1I, onpeznenenus
19, 20, 22).

Bosblioe 3HaueHHe B 10Ka3aTeJbCTBAaX FeOMETPHUECKON apHp-
MEeTHKH HMeJa BCIOMOraTe/NbHas (Urypa — HOMOH, npejcTaB-
Jasiouiast co6ol pa3HoCTb MeXAY ABYMS NepCleKTHBHO NOA0OHHI-
MH (HrypaMHu, ¢ YIJIOBOH TOUKOH B KadecTBe LeHTpa nojloGHs
[350, cTp. 40]. Hanpumep, ecau AaHO KBajpaTHOe YHCJIO H2,
u3obpaxaemoe ksagpatom ABCD (puc. 2), u paccMaTpuBaercs
KBajpaTHoe uyucao (n+1)?% Kortopoe H3oOpa)xaeTcsi KBaapaToM
AEFG, 1o ¢urypa BEFGDCB ecTb THOMOH.

E I

8 cx
8 I
s sans N

a nNet
Puc. 1. Puc. 2.

G

Cpenu Bcex udces nuparopefilbl BblIEJHJH NPOCThie («Iep-
Bble»), KOTOPble OHH OMpPelesiloT KaK uHcaa, «H3MepsieMble TOJb-
Ko enunutiei» («Hayana», xH. VII, onpenenenue 12), u cocras-
Hble, «U3MepsieMble HEKOTOPHIM 4YHCJOM» (TaM e, oOIpejese:-
Hue 14).

AHTHYHble MaTeMaTHKH YIAEJsyH GOJIbLUIOE BHUMaHHE YUEHHIO
O NPOCTHIX YHCJAX U NOJYYHJH BaXKHble pe3yJ/bTaTbl, U3BECTHbIE
HaMm u3 IX kHurn «Hauaga» EBkaupga. 31ech, B 4acTHOCTH, HAO-
KasaHbl (yHAaMeHTaJbHbLE TeopeMbl O CYLIeCTBOBAHHH OecKo-
HEYHOTO MHOXeCTBA NPOCThIX uHces (npeasoxenue 20) U o elHH-
CTBEHHOCTH Pas3JIOXKeHHs YHc/a Ha NPOCThle COMHOXKHUTENH (Npen-
JoxeHue 14). I'pekaM Obl H3BeCTEH TakXKe MeTOL NoC/eLOBa-
TEJbHOTO BbIeJEHHS NPOCTbIX YHCEJ H3 YHCJIOBOro psiia, HOCH-
Kk cefluac HazBaHHe «peuleTo paTocheHar.

IIndaropeinbl paccMaTpUBaJH U APYTHe BHABI YMCEJ, HalpH-
Mep, YeTHble W HeyeTHble, COBeplIeHHbIE, APYXeCTBEHHLIE U OH-
rypHable. M3 uccnenoBaHua uX cBOHCTB POAMIMCH MHOTHE 3HaMe-
HHTBIE TEOPETHKO-UHCJIOBble 3aauH, NIpUBJeKaBlIIHe MaTeMaTHKOB
noJiroe BpeMst cnycTs. PelleHde 3THX 3agay Npu KpadHe#l nmpocTo-
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Te GOPMYJUPOBOK YACTO OKAa3bIBAJOCh Ype3BBIUAWHO 3aTPYAHH-
TeJIbHBIM.

CoBepuleHHBM OHIJO Ha3BaHO YHCJIO, paBHOE CyMMe CBOHX
nesaurenel, T. e, o(n)= n; HaNpHUMEp, NepBLIE COBEpPIUEHHEIE
yHcaa (u3BecTHhe eme eruntsHam [87]) 6=142-+3, 28 =
142444714, [Tudaropefiusl yCTAHOBHJIH, UTO UYHCJAO BHIA
2"~1 (2" —1), ruoe 2" —1—npocroe, sBASETCS COBEpPLIEHHHM
[134, T. 2, xu. VII, npennoxenne 36]. Cnycra mMHOrHe croJje-
THa Obli0 mokasaHo (/lekapr, PDHJep), UTO HE CYHIECTBYeT HH-
KaKHX UYeTHHX COBePHIEHHHX UHCEJ, KPOME TeX, KOTOpHE
conepxarcss B 3Tolf dopmyae. Bonpoc o HeueTHHX coBepuieH-
HBIX YHC/JaX HE DeleH M 10 HAaCTOSIMero BpEeMeHH, HecMOTpA
Ha MHOT'OYHCJ/EHHEIE MONBITKH OTBETHTh Ha HEro: ecTb Mpelo-
JOXKEeHUe, YTO TaKUX uHuces BooOLle HE CYLIeCTBYeT, HO OHO
He J0Ka3aHo.

IMog npyXecTBEHHBIMH NMOHHMAJHCh [IBa UHCJIa M H A, Y KO-
TOPBIX CyMMa [IeJHTesleH ONHOrO paBHa CyMMe [ejuTenefl Opy-
roro, T. e. g(m)=co(n). CornacHo coo6uieHHAM APEBHUX HCTOU-
HHKOB, nudaropefinaM Oblia U3BECTHA Napa LPYXKECTBEHHKIX UH-
cest: 220 u 284 [505].

AN [

A~ beaa d

AN\ by b i
AT SRR

Dot e bedd by
Puc. 3.

BoJabiuoil HHTepec NPOSB/ASAN MaTeMaTHKH IIKOJAbI [Indaropa
K TaK HasblBaeMblM (DUIYPHBIM YHCJIAM, CPeAH KOTOPHIX, B 4acT-
HOCTH, pAa3JIHYaJHCh MHOTOYTOJIbHble (TpPeyroJibHble, KBaJparT-
Hble, NSITHYTOJbHbIE U T. A.) uucia [702]. CBoe Ha3sBaHHe OHH
MOJIYYUJIM B CBSA3M C HAalJIIAHBIM TeOMETPHYECKHM IpeIcTaBie-
HHeM NpU NOMOLIH ToueK (pHc. 3).

Boofie ke n-e m - yrojbHOE YHCIO (P,':l) npexcTaBJser

coboit cymMMy 1 ujeHOB apudmeTnueckofl NporpeccHH, INepehil
4JeH KOTOpo# ectb 1, a pasHocTs m—2, T. e.

P’,:l: (m-—2)n2—2(m—4)n )

B HYAaCTHOCTH, TPeYroJbHBE YHCJAA NOJYy4YalTCa CYMMHDOBaHHEM
nporpeccuu

P;‘=1+2+3+...+n="_w

?
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KBaJAPaTHBIE — CYMMHUPOBAHKEM MNDPOrPECCHH

Pr=14345+-+@n—1)=8"DF1,_p
HT. I
VHTepec K MHOIOYroJbHBIM YHCJaM COXPaHMJICS H Yy TO3J-
HUX nudaropeiines — npexje Bcero y Hukomaxa. OH mocsaTHn
TEOPHH MHOTOYTOJBbHBIX UYHCeJ, TPETb CBOEro H3BECTHOTO TpyiAa
«BBenenne B apudmeruky» [509], B KoTOopoM OBblN YCTAHOBJEH
pPSl MHTEDeCHBIX B3aHMOOTHOLIEHHII, HanpuMmep,

n -1
Pl =P + P

CrnenuasJbHell TPYA O MHOTOYTOJBHBIX UYHCJaax OBl HaNHCaH
JuodanToM. DToH Teopuell 3aHHMAJIMCh TaKXKe MHOTHe BOCTOY-
Hble H eBpoMnefCcKHe MaTeMaTHKH CpefHeBeKoBbsi H HoBoro Bpe-
MEHH, CPeAH KOTOPBIX MOMKHO YKAa3aThb TAaKHUX BBEIJAIOHIHXCS Yyye-
HblX, Kak Kapparo, Ulrudens, /lekapr, Baaaumc u, HakoHer,
®epma, Dinep u Kowrn. Hanpumep, ®epma chopmynuposan B
1637 r. CBOIO 3HAMEHHUTYH TEOPEMY: KaMKJ/Oe YHCJO eCTh JHOO Tpe-
yroJipHOe, Mu60 CyMMa ABYX WJM TpeX TPeyroJbHBIX; JHOO KBaj-
paTHOe 4YHCJO, KOO CyMMa ABYX, TPeX H YeThblpeX KBaJpaTHEIX YH-
ces; 6o NATHYTONbHOE YKCHOo, NU60 cCyMMa HBYX, TPEX, YeThIpex
WM NATH NSTHYTOJBHBIX YHCeJ; H Tak jaJjiee JJ1s LIeCTH, CeMH—U
BOOOGLIEe MHOTOYTO/IBHBIX yHces. DTa TeopeMa Oblia J0OKasaHa AJd
cayyasi KBajpaToB iisepoM, a s obugero cayuas — Koin
[505].

K ¢urypHelM uYHc/lIaM OTHOCHJIUCH TaKXe  INPOXOJTOBATHIE
(npomexuble) n(n+m), roe m>I, U UPAMOYroJbHbe (reTepo-
MeKkHble) m(m+1) uncna. [ToMEUMO NMAOCKHX (UTYPHBIX YHCeJ,
paccMaTpHBAJINCh H NMPOCTPAHCTBEHHBlE YHC/IA, K KOTOPBIM OTHO-
cuauch KybOuueckue nd, GaaxooGpasHele n?(n+m), roe m>1,
IMpaMHJaJbHbEle, ITOJNyYeHHble CYMMHDOBAaHHEM pSHA COOTBET-
CTBYIOIIMX MHOTOYTOJBHBIX YHCeJ, H MHOTHE ApYrHe.

B nudaropefickoll mWKoJse pewraJcsl Takxe psji APYTHX Teope-
THKO-YHCJIOBBIX 3ajay. B uacTHocTH, cpegcTBamMu reoMeTpHyec-
KO apu¢meTHkH ObUIO HAHIEHO LEJNOYHC/JIeHHOe pellleHHe Heol-
peneneHHoro ypaBHeHHs x24y2=2% T. e. 1aH MeTOH HNOJYYeHHS
TPOEK LIeJIBIX YHCeJ, KOTOPBle MOTYT NpeAcTaBJ/siTb CTOPOHBI Mps-
MOYTOJIbHOTO TpeyroJIbHHKa, Hanpumep, 3, 4, 5; 5, 12, 13; 7, 24, 25
u T. 1. Peurenne Obl10 faHo B Buae z=ao’+1, y =2a, x=qa?®—!
(mompoGHee cM. {39, cTp. 243-—245; 82, crtp. 137—138; 419,
crp. 53—55]). Ira 3ajmaua, Kax yke COBOPHJIOCH, GepeT CBOe
HAayaJjlo H3 BaBUJIOHCKOH MaTeMaTHKU.

Pa3BuBaJOCh YyueHHe O MpPONOPUHAX, 3aYaTKH KOTOPOrO
TAKKe MOXHO HaHTH B MaTeMaTHKe ADEBHHX ETHITAH M BAaBU-
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JIOHAH B NPHMEHEHHHU K HO}.IOﬁHbIM TpeyroJbHHKAM; ¥ BaBUJO-

HAH CylIeCcTBOBaJa Jaxe crnenuaJbHbI Te€PMHH AJd o6o3Haye-

HHA oTHoweHus. [Iudaropefins paccMaTpuBaau TPUH BUAA Cpel-
a-+b

HUX NDPONOPUHOHAABHLIX: apH(PMETHUECKOe X = ;’ , Treomer-

1
puueckoe x =) ab u rapMmoHHueckoe xl = -—;— (—‘11——}- —b—> .
Brocaencteun OW/M HOJyuYeHH M ApDYrHe BHAb cpeaHux [82,

cTp. 318—321].

Teopml OTHOLUEHUM LesbiX uucen

Kak ynoMuHaJoCh Bblllle, eIMHHIA B MaTeMaTHKe NHdaropei-
1eB NpelAnoJarajach HeleJHMOH, H NO3TOMY NOHATHe NPOOH Obi-
JIO YyKAO HX apHdMeTHKe. BBOAMJIHCH, MpaBla, NOHITHSA <A0JIH»>
(BH «yacTHy) H «aoJeli» (UM «dacTelly), onpenensiemele B «Ha-
yajax» caenyoluM o6pasom: «HacTb eCTh YHCJIO0 B YHCJIE, MeHbLIee
B OoJsblleM, ecqM OHO H3MepsieT OoJbllees, «HacTH ke — ectH
OHO ero He usMepser» (KH. VII, onpenenenus 3 u 4). C cospe-
MEHHOH TOYKH 3PeHHUs X MOXKHO OTOX/IECTBHTb C APOOSMH BHAA
%H—ZL (TOYHBII CMBIC/J MOHSITHS «dYacTeil» BBLISICHSETCH B NPO-
iecce f0Ka3aTeJabCTBa nNpeldoxenus 4 xkuuru VII), Ho aas rpe-
KOB 3/leCh LJa peyb TOJNbKO O HeJbIX YHCJAaX H UX OTHOLIEHHSX;
BBeJleHHe OTHOIIeHH! OCHOBLIBAJOCH Ha H3MEDEHHH OJHOTO YHCaIa
npyrum. Teopusi OTHOLUEHHH [eJNbIX YHCEJN, MAaTeMaTHUECKH 3KBH-
BaJeHTHasi TeopHd Apobell, He HapylliaJa NpPeANoJOKeHHs O He-
penumoctyt ennHuubl. Cefiyac BbiCKasbiBaeTcsi MHeHHe [82], uro
B MOCTPOEHUH 3TOH TeOopHH HaHOoJiee BHIAHYIO POJb ChI'paJj Bbl-
pawowuiics maremaTHk nudaropeen Apxur TapeHTckuil.

OnHO M3 OCHOBHBIX MOHSATHH TpeyecKol MaTeMaTHKH — KOJIH-
yeCTBEHHOE OTHOLIEHHe SBJASJIOCh B TO Ke BpeMsl QHI0COPCKUM
TOHSATHEM; OHO pPacCMaTpPHBAJOCh Kak OCOObIA BUA «OTHOILUEHHS»,
KOTOpOe NpHHAJIEXK A0, 10 ApHUCTOTENO, K AecATH $HI0CODCKUM
KaTeropusM. B To BpeMs Kak 1Jg Hac NOHATHSA YHUC/Aa ¥ OTHOUIe-
HHSi 3KBUBAJIEHTHB, [JIS TPEKOB 3TO ObUIM COBEpLIEHHO pAa3Jiuy-
Hble MOHATHA, OTHOCHALLHMECH K pa3HBIM KaTeropusiM [4, 365, 418,
617). B paHHe#l nudaropefickoit TeopHH, BEPOSTHO, B BHJe N€PBHY-
HOHM ¢ OpMBl KOJIMUECTBEHHOTO OTHOLIEHHSI BBICTYNAJNO TOHATHE
«yactu» (4, ctp. 573—580].

Teopusi oTHOmeHHH NesblX uyMces Ga3upoBasach Ha NMOHATHH
paBeHCTBA [BYX OTHOIIEHHH, WJH NPONOPIHH, KOTOpPOe ONpele-
ASI0Ch caenyloWuM ob6pasoM: «HHueaa 6yAyT NpONOPUHOHAJbHEL,
KOrfa nepeoe OT BTOPOrO, a TPeTbe OT 4eTBepToro OYIYT HJH
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PaBHOKPATHbBIMH, HJIH TOH e 4yacTbio, HIM TeMH Xe «4acTAMH»
[134, ku. VI, onpenenenue 21]. CornacHo 3ToMy oIpefeseHHo,
€CJIM TIPHUMEHHTb COBDEMEHHYI0 TEPMHHOJOTHIO, JBe Naphbl YHCeJ
A, B u C, D o6pasyloT nponopuuio, ecjy HMeeT MECTO OfHa M3
Tpex BO3MOXHOCTEH:

1) A=mB u C=mD;

2) mA=BumC=D;

3) cywectByloT Takue uMcaa L W M, 4TO OQHOBpeMeHHO
A=mL, B=nL u C=mM, D=nM, roe m, n>0.

Taxum o6pa3oM, B OCHOBY 3TOrO OnpefiesieHHsl MOJOXEHO No-
HATHe o6liell Mephl, T .e. OOllero AeJHTeNs yHCcea; MJs OThICKa-
HHs o6lueli HauGosbluell Mephl CJAYMKUJI METOX, Ha3blBAeMBIH Cei-
yac aaroputrmomM EBxkaupga («Hauana», ku. VII, npen-
JIOXKeHHe 1), UrpaBlIHH, cJefoBaTelbHO, LEHTpPaJbHYI0 pOJb B
TEODUH YHCJIOBBIX OTHOIUEHHH.

[/ OTHOIIEHHH IeJbIX YHCeJ CYLIeCcTBOBaJa 3KBHBaJIEeHTHAs

o6,

YMHOXEHHIO onepauusd ,COCTaBJ/JIeHHsT OTHOIUEHHH : TOBODHJIOCH,

A A B
YTO OTHOUIEHHE -&~ COCTABJIEHO H3 OTHOWEHHA —F H -~ (,Ha-
yana“, kH. VIII, npemntoxennss 5 u 11). K cocraB/ieHHo OTHO-

WeHH# CBOAHJIHCH OonepanHH BO3BEACHHA B CTENEHBb | HAIDHMED,

A B A AN? B 2)
eCIH 5 = —=, TO —= = (—B—> = (T) | W H3BJIEUEHH KODH:
(ocyurecTBasiBIIEECS C NMOMOIIbIO BCTABKH CPEAHHX MPONOPLHO-
HaabHBIX), Onepauufi, COOTBETCTBYIOMIUX CJOMEHHIO H BBHIYHTA-
HHIO OTHOIUEHHH, BBeleHO He Onlio (MOAPOGHO 06 apHdMeTHKe
palHOoHaJAbHBIX uHcesa cM. [39, 350, 1034] u ocobenHo [33}).

Teopust OTHOWIEHHH LeJbIX YHCeN Hrpasa BaxKHYl POJb BO
BCel HayuHo-¢puJaocoPckoli cucreMe nugaropefines. OHa sBasf-
Jlacb TOH TeopeTHuecKOH OCHOBOH, Ha KOTOPOH B 3TOT INeDHOA
CTPOHMJIHCh BCe Jl0Ka3aTeJbCTBAa MNpPeNJIOMKEHHH apu(pMeTHKH, reo-
MeTPHH M TeopHH My3blKH. Ho 3HaueHHe ee noHHMaJjiocs 6GoJiee
LIMPOKO: CUUTAJOCH, UTO C ee MOMOLUBIO MOTYT ObITh ONHCAHBI BCe
B3aMMOOTHOUIEHHS peasJbHOro MHpa Booblile W MaTeMaTHKH —
B yacTHOcTH. [locsiefHee o03Hauano, MeXAy [POYHM, UYTO OTHO-
UuleHHe AJHH JI06BIX ABYX MNPSAMOYTOJBbHBIX OTPE3KOB  MOXKET
6BITb BhIpaKEHO OTHOLIeHHeM LeJblX YHCeJ, HJH, APYTHMH CJO-
BaMH, J1I00ble Ba OTPe3Ka HMeloT o6lIyi0 Mepy. 3TO yTBepxKie-
HHe OblIIO COCTABHOH YacCTbIO YUEHHSI 0 MHPOBOH rapMOHHH, OCHO-
BAHHOTO Ha MOHATHH YHCda, ¥ NO3TOMY OOJbIINM YAapoM AJis
BCeH cucTeMbl NHudaropefues sIBUIOCH OTKPHITHE (akra, ONpo-
Bepraollero ykKasaHHoe yTBepXjeHHe — (pakTa CyLIeCTBOBaHUA
HECOH3MEepHMBIX OTPE3KOB.
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§ 4. OTKpbITHE HPPAUHOHANbHOCTH

OTKpBITHE CYLIECTBOBAHHSI HECOH3MEPHMBIX OTPE3KOB, T. €. I10-
HATHS HPPaUHOHAJIBHOCTH, ABJSETCS ONHHM H3 BeJHYaHUIHX CO-
ObITHI B HCTOPHH rpeueckoit MaTeMaTHKH. OHO NpOH3BeNO KOPEH-
HOH MepeBOPOT B HaYKe H IIOJHOCTBIO H3MEHHWJO HampaBJ/ieHHE ee
Pa3BHTHsl, TOCTABHB Psiji MPHHUHNIHAJIBHO HOBBIX 3a/7a4, pellieHHe
KOTOPHIX INOTPeGOBaN0 OFPOMHBIX YCHJHA MHOTHX IOKOJeHHH
MaTeMaTHKOB. PanHell HCTOPHM NOHATHS HPPAUHOHAJLHOCTH IIO-
CBsillleHa ceHyac o6umpHas JaHTepatypa [39, 42, 82, 350, 461,
553, 587, 597, 602, 617, 920, 921, 1034, 1035].

HpeBHsis JereHga, NPHNHCHIBAalOllas 3TO OTKphITHe [luda-
ropy, COBOPHT, YTO B TeYeHHe CTa JIeT OHO XPaHHJOCh B CTPOroil
TaliHe ¥ uTO MHQaropeell 'unmac, pacKpBHIBIIHH ee HEMOCBSILEH-
HBIM, GBI JKECTOKO HaKasad 3a 3to Goramu [82, 541, 553, 618].
Tak Kak MOKYMEHTOB, TOYHO CBHIETEJNbCTBYIOUIHUX O TOM, KeM H
Koraa BrepBble ObLJ ycTaHOBJEeH (aKT CYLIeCTBOBAHHSA HeCOH3Me-
pPUMBIX BeJHYHH, HE COXPAHHJOCh, MHEHHS O POJH MaTeMaTHKOB
mxonwt [Tucdaropa B CO3ZaHHH TEODHH HPPALHOHAJBHBIX BEJH-
YHH HepelKO PacXOAATCS B CYILEeCTBEHHBIX MOMEHTax.

Hekotoprie astopwt [617, 920, 921] BooO6lle mogBepraioT co-
MHEHHIO BO3MOXKHOCTb NH(aropeicKoro NPOHCXOXKIEHHs 3TOM
TEOPHH, BO-TIEPBBIX, BBHAY OTCYTCTBHS KaKHX-JHGO HCTOPHYECKHX
LOKa3aTeJbCTB, a BO-BTOPBIX, H3 TeX cooOGpakeHHH, UTo ec/iu Obl
nudaropeiubl 06a1afany NMOHATHEM HPPalHOHAJBHOCTH, TO AaJb-
Hellllee pasBHTHe I'DeYECKOH TEOpHH 4HCeJ H TeOMeTDHH I[OULIOo
6bl To coBeplieHHo HHomy nyTtH. OnHakKo GOJBIUMHCTBO HCCIe-
nosatenel {42, 82, 461, 553, 597, 1034] cxomsTcs Ha TOM, YTO B
nudaropefickoll wKoje B cepefHHe V B. 10 H. 5. HEHCTBHUTENBHO
GBIJIO OTKPLITO H J0KAa3aHO CYLIeCTBOBAaHHE HECOM3MEDUMBIX Be-
JIMYMH, TIO KpafiHefi mepe, AJs OAHOrO YacTHOrO CJyyas— CTO-
POHBI U QHAroHaJd KBaJaparta.

Cyas no BceMy, K OTKDBITHIO HECOM3MEPHMOCTH MNPHUIIH B
pesyJibTaTe HENOCPELCTBEHHOIO H3MEpEeHHs NHATOHAJH M IIOIbIT-
KM BBIPAa3HTb €€ OTHOIeHHe K CTOPOHe KBajapaTa C I[IOMOLIBIO
OTHOMWIeHHs JBYX uenanlx ducen [101, 461]. Bosmoxuo, ogHako,
4TO K 3TOMY NpHBeJN Kaxkod-1HM60 WHOH NyTb, HalpUMep, Hcce-
JOBAHHS B TEOPHH MY3BIKH HJIM MMONBITKH HAHTH TOYHOE 3Haye-
HHe APOOH, KBagpaT KoTopoil ectb 2 [39, ctp. 257]. Iloayuatouu-
ecs TIPH 3TOM NPHO/HIKeHHble 3HAYEHHs BHaAvaJsle, OUEBHIHO, NIPH-
HHMaJIHCh 3@ TOYHblE, OHAKO 3aTeM HETOUHOCTb Dsiia IOCJe10Ba-
TEJTbHBIX NPHOMMKeHUH Gblia 0GHApYXKeHa M SCHO oco3HaHa. Ilo-
CJie 3TOr0 0CTaBajoCh CHeNATh ellle OAMH, OTPOMHBIH IO CBOef
BAXKHOCTH IIar — u3 GECTJIONHOCTH CHEJAHHLIX [OMBITOK BHl-
BECTH 3aKJO4YeHHe O OeCIVIONHOCTH BCeX BOOOUIE IONBITOK;
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TAaKOH 1uar, No BCefl BepoATHOCTH, ¥ Obla clesad nugaro-
pefiLamu.

EcTb OCHOBaHHs CYMTATh, YTO AOKA3aTEJbCTBO HECOU3MEDH~-
Mocti V2 ¢ eiMHMUeH BmepBee OHJO NDOBEIEHO METOIOM,
OCHOBAHHBIM Ha TEOPUH YETHHX H HEYeTHHX uYHCesa, KOTOPHIH
BIIOC/IEACTBUH TPHMEHHJ A TOH ke uean ApHCTOTeN b B CO-
uuHenun ,llepsas anamutHka“ [8, crp. 70] M xoropwlii m3Jjara-
eTcs B HEeKOTOpHIX crmuckax X kuuru ,Hauyan“ Eskanpa [134,
T. 1, cTp. 503—505]. 3To noxaszaTeNbCTBO, ABJAKONIEECS Ha-
nbosiee pDaHHHM B HCTOPHM MATEMAaTHKH MAOKa3aTENbCTBOM C
TOMOINbI0 TIPHBENEHHA K abCcyply, COCTOMT B CJELYIOIIEM.
Mycrs nan kBaapat ABCD (puc. 4) 1 [ONYCTHM, YTO €ro CTO-
poua AB cousmepuma ¢ aHarosanbio AC, T. €. OTHOIIEHHE

AC

2B MOMXET OBITh BBIPAXKEHO OTHOLUE€HHEM LeJbBX YHCeJ. HYCTB
a

3TO OTHOIIIE€HHE, BHIDAXXEHHOE€ HaUMEHbIIHMMH YHC/IaMH, €CTb —B‘ .

ITpu stoM @ >B M OTHomeHHe —— Heobxomumo > 1. Tak Kak
AC a AC? a2 s 9

ZB=F AT F- Ho AC®=2AB? caenoBaTe/]bHO,
«?=28% Ortcioga «? ueTHoe, a CJeJ0BATENbHO,

M « YeTHOe; HO &« M B B3aMMHO MPOCTh, MO3TOMY B ¢
B HeuyeTHo. [losoxum a=2y; Ttorma 4y%= 23
B2 = 272, oTkyna B2 ueTHO, a cJAenOBaTEJIbHO, H P
yetHo. [lo/lyueHo nmpoTHBopeyHe, NOKA3HBAIIIEE
HeCOM3MEPHMOCThb IMATOHAJIH M CTOPOHBI KBaiapaTta. A D

YcraHosneHo [597], uTo Hapsay c apHdmeTH- Puc. 4.
YeCKHM CYHIeCTBOBAJO H reoMeTpHyeckoe 10Kasa-
TeJBCTBO 3TOIl TeOpeMbl, OCHOBAHHOe Ha MeTOAe HaXOXKAeHHs 06-
Hiell HauOboJbllled MepeBl JABYX BeJIHUHH, T. €. Ha aJrOpHTME
Epknuna.

Taxum o6pasoM, 6Bl NOJYYeH caMblil ApeBHUH (haKkT TeopHu

HpPpPAlMOHAJbHbIX BeJHYHH — uppauuonansiocts 2. Ho Tak
KaK MeTOZ, KOTOpPHIM 3T0 OBbLIO [OKa3aHO, NPUMEHHM TOJBKO K
JaHHOMY CJy4alo, BIOJHe AONYCTHMO, YTO NuaropeHisl He che-
aanu Gosee OGHIMX BHIBOJOB H3 CBOErO OTKPBITHS.

O nanpHefell HCTOPHH yueHHs 06 UPpaLHOHAMBHBIX BEJHYH-
Hax HMmetoTcst GoJiee mofpoGHble cBefeHHsa. Y3 couuHenus [lna-
ToHa «Tearer» {247, cTp. 22—23] Mbl y3uaem, yto @eomop Ku-
peHcKUil noKasan uppauuoHanbHocTs V'3, V'5,... V17, a Tou-
Hee — [IOKa3aJ (paccMaTpUBasi KaXIbli ciayuall B OTAENBHOCTH),
YTO Y KBaJp4aTOB, MJOLLAAX KOTOPHIX paBHsioTcs 3, 5,... 17 KBan-
paTHbIM ¢yTaM, CTOPOHBI HECOM3MEDHMbI CO CTOPOHOH KBaapaTa
¢ maomaneo B 1 kBaapatHelit ¢yT. [lo moBogy meToma nokasa-
TeNbCTBa, NpuUMeHsaBilerocs deogopoM, AaHHHIX HET, H Ha 3TOT
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cuer 6BJI0 BBICKA3aHO HeMaJjo NpenroJoxeHuil. BeposTtHo, Peo-
JIOp UIes 3ech reOMeTPHYECKHM IIyTeM, HCIOJb3ysl CYLiecTBOBAaB-
WM paHee MeTOA 1Js [0Ka3aTeJbCTBA HppaunoHadbHOCTH [82,
ctp. 197—202; 350, cTp. 50; 597; 602]; oqnako BNoOJHE BO3MOXKHO
[39, cTp. 259], uTo OH omupaJjcs Ha TEOPHIO AeJHMOCTH Ha 3, Ha
5urT 0. 1o 17.

AT ¢daxkTh 6blaH 0606IUEHbl, KaK CBHAeTeabcTByeT [laaTOH
B YNOMSIHYTOM COYMHEHHH, yueHHKoM Peofopa, BeJHKHM Mare-
maTHKOM apeBHocTH Testerom. OH NOKasas, yTo ecaH IJoMalb
KBajpaTa BLIDA)aeTcs LeJbM HEKBaAPaTHBIM YHCJIOM, TO €ro
CTOpPOHA HECOM3MEDHMa CO CTOPOHOH eIHHHYHOTO KBajpara. JTO
npeasioxeHHe, BKIoyenHoe B X kHHTY «Hauan» (ku. X, npemio-
enue 9)* paABHOCHABHO, C Hallell TOYKH 3DPeHHs, yTBepKje-
HHIO O TOM, YTO KOPeHb H3 LIeJOro HeKBaAPaTHOTO YHCJIa Hppa-
uxoHaseH. TeaTeTy NpHHAA/EXKHT U NepBas Ka1accH(HKaLus uppa-
LHOHAJbHBIX BeJWUHH (cM. § 7).

OTKpbITHE HPPALHOHANBHOCTH HMeEJNO [Jds HayKH IOC/IeicT-
BHsl OrpoMHOI Bax<HocTH. OHO NOBJeKJ0 3a co60l KPH3HC OCHO-
BaHMH MAaTeMaTHKH, pa3pyIIHB NMH(}aropeickyro CHCTeMy, MOKO-
MBLIYIOCH Ha IpHHIHIE «BCe ecTh uncio». Okasanaoch, 4TO fAa-
JIEKO He BCe B3aHMHble OTHOLIEHHS OGBEKTOB, KOTOPble paccMar-
pHBaeT MaTeMaTHKA, ITOJYMHEHBl 3aKOHAM, PaclpoCTPaHAIIHMCH
Ha Lesble yucnaa. Takum o6pasoM, NoTeprena Heyaauyy MOMBITKA
MOCTPOHTL BCIO MaTeMaTHKy Ha 6ase apudmeruku (39, 77, 182,
350, 583].

CnencTBHeM OTKDBITHS HeCOH3MEPHMOCTH SIBHJOCH, Mpexie
BCEro, NMPOBelleHHe pe3KoHi IpaHH MexkJy NHCKPEeTHHIM H Hemlpe-
PBIBHBIM, T. €. MeX1y NOHATHSMH YHCJAAa H TeOMETPHUYECKOH Be-
JAHYHHBL. ApH(QMeTHKa — HayKa O YHCJe — H reoMeTpHs — Hayka
O BeJHYHHe — OblJIH, KaK TOBODHJIOCH BbIlle, CTPOTO pasTpaHH-
yeHb MeXay cobofi. OGe OHH paccMaTPHBAJHCh KaK COCTaBHBIE
YacTH OJHOH HayKH — MaTeMaTHKH, KOTOpas H3yyaer IpeJMETHI,
HMelolllHe o6lLyI0 MPHPOAY, H6O KaK K 4HcJaaMm, TaK H K BEIHUH-
HaM OTHOCHATCS TaKHe TOHATHS, KaK pPaBeHCTBO, HEePaBeHCTBO,
«6oJbllley, «MeHblle», OTHOLIeHHe, nponopuus. O6WUMH 15
o6enx HayK SIBJSIOTCA TaKHe aKCHOMBI, KaK: «PaBHbBle ogHOMY
H TOMY € DaBHbI H Mexay coboi», «Ecau or paBHBIX OTHHMa-
IOTCSl DaBHbie, TO H LeJble 6YAyT paBHbI» H [IpP. H HEKOTOpLIE
TEOpPEeMBI.

Onrako Mexay o6beKTaMH apH(OMETHKH H FeOMETpHH, C TO4Y-
KU 3peHHs aHTHYHOrO MaTeMaTHKa, CYLiecTBOBAJO NMPUHUKMIHAb-

* B panpHeftimeM 1J1s KpaTKOCTH GyfleM yKasblBaTb TOMBLKO HOMEp KHHIH
H HOMep HApeJokKeHHs.
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HOe pasJiHyHe, HCCJEIOBAaHHEM KOTOPOro 3aHHMaJjach [JIABHHM
o6pasoM dunocodus. [lostoMy Bompocy O 4YHC/Ie M BeJHYHHE
yoeleHO MHOI'O BHHMAaHHSI B TPYAAaX BEJAHKOTO MBICJAHTENS] LPEeB-
HOCTH ApHCTOTelNS.

CorsniacHO ApHCTOTeN0, BeJHYHHA ecTh HelpepbiBHAs NpOTH-
JEHHOCTb, KOoTopas o6sajaer CBOICTBOM 6GeCKOHeUHOH HeNHMO-
cti: «HeB03MOXKHO HHYeMY HeNMpepLIBHOMY COCTOSITb H3 HeleJH-
MBIX uyacTeid» {6, crp. 124]. K HenpephIBHBIM BeJHUYHHAM OTHO-
CHJIUCb JIHHHS, TIOBEPXHOCTb, TeJO, IPOCTPAHCTBO M BpeMs. Ecad
HenpephlBHasi BeJWYHMHa pasjejeHa Ha 4YacTH, TO Kaxable JABE
foc/el0BaTeNbHbIE YAacTH HMewT obulylo rpanuuy. [IpumepoM
MOXET CJYXHTb NPSAMOJHHeHHbI!I OTPe30K, KOTOPBIH NMpPH MHOcae-
JOBaTe/NbHOM [IeJIeHHH [aeT OTPe3KH BCe MeHbHIeH [JIHMHBI; Takoe
JleeHde MoOXeT ObTb MPOLOJIKEHO 10 OeCKOHeYHOCTH, U IIPH
3TOM He OyIeT NoJyuyeH OTpPe30K MHHHUMAaJbHOH HJIHHBI.

Takum o6pas3oM, OTPHUAJOCH CYUIECTBOBaHHe HaHMEHBIIHX
HEJ[ETHMBIX YacTell BEJHYHHB, CyMMa KOTOPHIX gnanaa 6b 3Ty
BeJIHYHHY. B ciyuae npsMosHHeHOrO OTpe3Ka 3TO YTBEDXKIEHHE
03HAYano, YTO OTPE30K He eCThb COBOKYNHOCTh Touek. JlpyruMu
clioBaMH, LONYCKajach IOTEHHHaJ bHas OeCKOHEYHOCTb B CMbiC-
Je 6e3arpaHUYHOH HeJMHMOCTH BeJMYHHBI, HO OTBepraJjach akTy-
albHasi GeCKOHEYHOCTh B CMbIC/JeE CYIeCTBOBaHHs HaHMeHbLied
€€ YacTH.

UHco Ke INpexJe BCEro XapaKTepH3YeTcs MHCKPETHOCTHIO.
EnnHHna — cocTaBHAash YacTb Ka)JIOro 4YHCJa — He MoXeT ObITh
pasjesneHa, He NOTEPsIB IIPH 3TOM CBOEro OCHOBHOI'O CBOHCTBA —
6uTh enuHOH. B To e BpeMsa elMHHIA cama He SBJseTCS YHC-
JIOM: HauMeHblliee YHCJIO eCcTh JBa U «MEXAY NBOMKOH H eIHHH-
el HeT HHUYEro npomexyrtouHoro» [6, crp. 114]

C 3To#f TOUKH 3DEHHsS OYEBHJAHO U pasyHuyde MeX]y apHpme-
THKOX M reomeTpHeil. ApudMeTHKa H3y4yaeT CBOHCTBA HHCEJ:
YeTHOCTb, HEUETHOCTb, pPABEHCTBO, HEPABEHCTBO, NPONOPUHIO
H T. I. ['eomeTpusi, uMermowass CBOHM MpeJMETOM BeJHUYHHBI —
JIMHHH, TIJIOCKOCTH, TeJsa, — U3y4yaeT CHMMETPHIO, aCHMMETDHIO,
PaBEHCTBO, NAaPaJJelbHOCTh U OTHOCHTEJbHOCTL IIOJIOXKEHHS.

OznHO M3 OCHOBHBIX NOHATHH nudaropeiickoli MaTeMaTHKH —
OTHOLIEHHe NpHo6peso noc/je OTKPBITHSA HeCOU3MEPHMOCTH [BOS-
KHH CMBICJI B 3aBHCHMOCTH OT TOTO, HJeT JH peub O YyHCaax HJIH
O BeJHYHHax. B cBSI3M C 3THM OKa3aJocb, YTO TEOPHS MpONOp-
UHH, NocTpoeHHas NHudaropelllaMy, Ha KOTOPOH paHee OCHO-
BbIBaJHChb BCE MareMaTHUeCKHe [0Ka3aTeJbCTBA, NPHMEHHMa
TOJIBKO K apHdMeTHKe H He NpHMEHMMa K FeOMETpHH.

Taxum o6pasom, nocse OTKPHITHS HPPAaNHOHAALHOCTH B BOII-
pocax oOOCHOBaHHS MOHATHH BO3HHK/H CYLLECTBEHHBlE TPYAHO-
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CTH, M [dajbHeHllee pa3BHTHe MaTeMaTHKH MOIJIO NPOAOJKATHCA
JHKIIb NPH YCJOBHH, YTO 3TH TPYAHOCTH GYAyT paspelleHbl.

BrIxoa H3 co3daBlIerocss NOJOXeHHda Obl1 HaHdeH, Korja
BMECTO apH(MeTHKH oOpaTH/IHChL K TeOMeTPHH KakK K TOH OCHO-
BE, Ha KOTOPOH MOXKHO YHHGHIHMDOBATb BCIO MaTEMAaTHUECKYIO
HayKy. B KauectBe HauboJsee obilero o6beKTa MaTeMATHKH CTa-
JH paccMaTpUBATb He UHCJO, a TeOMETPHUYECKYI0 BeJHUHHY, KO-
Topasi o6blYHO H300paxkanach B BHAe NPAMOJHHEHHOro OTpesKa
WM mjaowagu. Tak Kak ABa OTpe3Ka (NJollafu) MOryT GObITh
JU60 COU3MEPHMbIMH, JHOO HECOH3MEDHMBIMH, TO IpPH TeoMeT-
pHYECKOM NOAXOJEe IOHATHE HPPAUHOHAJbHOCTH OKa3blBaeTcs
Y38KOHEHHHIM CaMBIM ecTecTBeHHHIM 006pasoM. A MOCKOJBKY rpe-
yecKasi MaTeMaTHKa OlleDHpPOBaJja TOJNBKO HOJOXHUTENbHBIMH KO-
JHYEeCTBAMH, IeOMeTpHYecKHe BeJHYHHBbl NPEACTaBJSJINChE A
060CHOBAHHS YHHBepCaJbHBIMH.

Uto6bl yueHHe O BeJHUYMHAX MOTJIO PAcCMaTpPUBATBbCA  Kak
(hyHIaMeHT Bcell MaTeMaTHKH, ero ¢Jei0Ba/Jo NpeBPaTHThL B CTPO-
Iryl0 MaTeMaTHYeCKyl0 TEeOpHIO, T. e. HE TOJbKO ONpeHe/uTb €ro
06BEXTH, HO H 1aTh aHAJOT Ollepaluil, paHee YCTAHOBJEHHHIX B
apHdMeTHKe.

Jrta npobJjema pelliajach, C OZHON CTODOHH, CO3JaHHEM TakK
HA3bIBAEMOH reoMeTpuHYecKol anre6psl, Kotopyw [. Llefiten ompe-
MU KaK TEeODHI0 Omepalufl Hajg KOJUUECTBAMH, NPENCTaBJEH-
HHMH FeoMeTpHueckuM o6pasom [350, ctp. 39]. C apyro#i cTopo-
HBEI, HY>XHO OBIJIO PacCIIMPHTbL TEODHIO OTHOUIEHHH UeJBIX YHCel,
CTABIIYI0 BaKHEHIUWM OpYyAHeM MaTeMaTHKH, Tak, YyTo6b OHAa
0KasaJjach OJHHAKOBO NPHUTONHOH AJs YHCEJ H BEJHYUH: pe3ylb-
TATOM 3TOTO SBHJOCH IOCTPOeHHe OOIleH TeopHH OTHOLUEHUH —
«CaMOr0 OpHIMHAJNLHOTO TBODEHHS TPeueckoll MaTeMaTHKH»

[77, cTp. 65].

§ 5. leomerpuueckas anrebpa
OCHOBHble TOHRTHS M onepauxm

OcHOBO#, Ha KOTOPO#l BOSHHKJIO HOBOE HCUHCIeHHe, IDHMEHH-
MOe OJIHOBDEMEHHO K 4YMCJaM H K HeNmpepLIBHBIM BEIHUHHAM, —
reomeTpuyeckas agareGpa [39, 82, 101, 186, 256—258, 350, 418§,
419, 442, 461, 562, 588, 887, 1032, 1033, 1036]— mocay:xuia
reomeTpuyeckass apudmeTHka nHdaropeines.

Inst u3o6paeHuss HeMpephIBHKIX BeMHUYHH (palHOHAJbHBIX H
UppalUOHAaNbHBIX), KaK paHblile O H306paXKeHHUs uuces, cTalH
NPUMEHATbCS NpsiMOJHHeHHble oTpe3ky. Omepamyn ¢ 5THMH 00b-
€KTaMH — CJIOXKEHMe, BHIYUTAHHE, YMHOXEHHe, melieHHe — GblIK
Y3aKOHEHBl ¢ NOMOIIbI0 aKCHOM TeOMETpHH.
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Kak u B reoMerpuueckodl apudMeTHKe, CJONEHHE BeJHUYHH
TIPOKU3BOJMJIOCH IIyTeM NPUCOeJHHEHHs ADPYT K APYTY OTDE3KOB,
H306paxamlIiX 3TH BeJHUHHBE; BbIUUTAHHE — OTOpAacHBaHHEM
oTpe3xa, H300paxKamwlilero MeHbILYIO BeJUYHHY, OT OTpe3xa, H30-
6paxarouiero 60JbUIYI0 BeJHUUHY.

YMHOXEHHE JIBYX BeJHYHH OCYLIECTBJSJIOCH IIOCTPOEHHEM
NpsIMOYTOJbHHKA, CTOPOHAMH KOTOPOTO CJAYXKAT OTpPe3KH, usaobpa-
KaloUIe COMHOMXUTeNU. [IpH 3ToM TOBOPHJH He O TIpOH3BEle-
HHH, YTO caMo no cebe II0 OTHOLIEHHIO K TeOMETPHUYECKHUM 00b-
eKTaM He UMeJo CMbICJa, 4 0 COOTBeTCTBYIoLlel mJaomiaau. Ilio-
UIaaHd, TaK JKe KaK U OTPe3KH, MOXKHO OblJIO CKJIa[bIBATh U BbIYH-
TaTh. YMHOXE€HHE TpeX BeJWUHH IPOH3BOIUJIOCH AHAJOTHUHO —
¢ MOMOLIIBIO NOCTPOEHHKS NMPSIMOYTOJBHOTO NMapaddenenunena. Uto
KacaeTrcs [IPOM3BEJEHHs YeThlpex U 6oJjlee COMHOXUTe/EH, TO OIMH-
CaTh 3TH CJy4YaH CpPeJCTBAMM T'€OMETPHUECKOH aJredpsl OBLIO
HEBO3MOXHO. Bo Bcex omepauusx ¢ BeJHYMHAMU CTPOTO BHIAED-
JKUBAJCS <«IPHHUMI OJHOPOZHOCTHY», OPYTHMH CJOBaMH, omepa-
LUK Haj o0beKTaMH, OTHOCAIIMMHCH K Pas3HEIM BHAaM, CUHTa-
JUCh HE3aKOHHHIMH (HalmpuMep, CAOKEeHHe

JUHHH C IJOIIAJbIO). H 1 G
Jleaennd BeJHYHH COOTBETCTBOBAJO .
reoMeTpHYeckoe I[OCTpPOeHHe, HOCHBIIEe ¢ B c
Ha3BaHHe ,NIpUJOXKEHHs [iomaneit. 3a- . 5
laya JeJeHHs BeMWUHHH ab Ha BeaH- )

YHHY ¢ (opMyJaHpOBajack  CAEYIOLIIMM
06pa3oM: NPUAOKHUTL K OTPe3ky ¢ (puc. b) Puc. 5.
OPAMOYTOJBHHK, paBHOBEJUKHH NaHHOMY
NPSIMOYTONBLHUKY ab. PelneHHe ee 3akmaioyaeTcs B IOCTPOEHHK
NPAMOYTOJbHUKA CX, PABHOBEMHKOro 3aganHomy. Ilyete ABCD —
IPSIMOYTONIBHUK €O cTOpoHamMu a = AD u b = DC. OtkaanniBaeM
Ha INPOJOJKEHHH OIHOH H3 CTOpOH, HampuMep, AD, oTpesox
AE = c. 3 E BO3BOAMM NEPNEHIHKYJSAD, KOTOPHIH IPOLONIKHM
JOo mepeceueHHss ero B Touke F ¢ mpoposxkeHueMm ctoponsl BC.
Huaronans EB nosyyeHHOro npsiMoyronbauka EFBA mpoaosKuM
70 IepeceyeHus ¢ npoposKenHeM cTopoHs DC. O603HAUHM TOUKY
nepeceyeHuss yepe3 G u BO3BeleM H3 Hee meprnenauxyasp GH.
Haxonen, npononxus EF u AB no nepeceuenns ¢ GH, nonyuum
apsamoyroiibuuk EHGD u FHIB. Tpsimoyronbauk FHIB ssaser-
€ HCKOMBIM. [IeHACTBHTENILHO, OH PABHOBEJHK AAHHOMY NpSIMO-
yroabHuky ABCD = ab, Tax Kak 06a OHH MOJYYAIOTCH U3 pPaBHBIX
TpeyrosibHHKOB EHG w EDG BbiuMTaHMeM paBHBIX MJIOIIAfei.
Taxum o6pasom, cropora x = FH = B/ npsMoyroaruuka FHIB
flaBaJjla pellleHHe NOCTAaBJEHHOH 3amayi.

C rnomompio OmHCAHHBIX Onepauuii reOMEeTDHYECKHM [yTeM
OBUIH YCTaHOBJIEHB OCHOBHbE ajreGpanueckue TOXKJEeCTBa, 10Ka-

31



3aTesbcTBa KoTopbix Aanel Bo 11 kuure «Hauasn» Eskauga. Ho-
kazaH (II, 1) pucTpuOYTHBHBIA 3aKOH YMHOMEHHS 10 OTHOLIEHHIO
K CJIOXKEHHIO, T. . BEIpaxKasichb COBPeMEeHHBbIM SI3BIKOM, BEIBEIEHA
tdhopMyna
a(b+ c+ d) =ab + ac + ad.
Hanee (mpeanoxeHuss 2 U 3) NOKa3aHO, YTO, B UACTHOCTH, H3
b+c=a caepyer ab+ac=a? u uto (a+b)a=a?+ab. 3aTem
(mpennoxeHHe 4) NOKa3aHO TOXAECTBO
(a4 6)2=a?+ 2ab + b2

Gopmyaupyeres oHo caeaywuwuM ob6pasom: «Ecau npsamas kak-
aun6o pacceyeHa, TO KBaJpaT Ha Bceil NpsMOH paBeH KBaJpaTaM
Ha OTpe3Kax BMecTe C ABaXKAbI B3ATHIM NPSMOYTOJbLHHKOM, 3a-
K/IIOYEHHBIM MeX1Y OTpe3KaMH». [[oxka3aTenbCTBO CTAHOBHUTCS

sICHBIM MPH paccMoTpeHHH puc. 6.
[lycte AB=a, BC=b. [TocTpouUM KBaapaThl

G H
f Ty ADEB=a, AFHC=(a+5)* u nponomxum BE
D EL It u DE nmo nepeceuenus ¢ FH u CH B Toukax

ot lab G u I. Torna DFGE=BEIC=ab, EGHI=8* u
C/IeI0BATENBHO,
A=%T L (a+b)2=a?+b*+2ac.
Puc. 6. Taxum e 06pasoM yCTAHOBJIEHH CAeLYIOIHE
dbopMyn:
2 2
ab+(a+b )z(a.—;b)’
\ 2 2
b —b
2 2
a a
(a+b)b—{—(7)=(7+b); (I, 6)
(@+b)2+a>=2(a+b)a+ b2 @, 7)
HJIH
(@ — b)) = a®— 2ab + b%;
4(a+bya+b*=[(a+b)+al% (i, 8
2 2
+0 +6
a2+b2=2[(a2 )+(”2 —b)], a1, 9)
HIIH
a‘*—}—b? =( +(11—b>2.
a 2
@+b)°*+0 =2[<—2-)+( + )1 (11, 10)

€2
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Teopus ypaBsHeHWH

OcHoBHROH 3ajnauyell reomeTpHyecKkoil aareGppl GBLJIO pelleHHe
ypaBHerHufi. C MOMOILBIO NPHJIOXKEHHs MJOLIafel, KaK MOKa3aHo
BbIllle, JIETKO pellajoch JHHeliHOe ypaBHeHHe ab=cx.

L1 Teopuu KBaApaTHBHIX YPaBHEHHH, KOTOpasi OO OTKPBITHS
UPPALHOHANbHOCTH OCHOBBIBAJACh HA YHC/IEHHBIX MeTOAax, BeLY-
IIMX HAyaJo OT BABUJIOHCKOH ajreGphl, MOCJHE 3TOrO OTKPBITHSA
0Ka3aJ0Ch HeoOXOQMMBIM Pa3BuUTh Gojee o6llMe METONBl Ha OC-
HOBe reoMeTpHd. ['eoOMeTpHyecKoe pelueHHe KBaJPaTHOTO ypas-
HEeHUSI CBOJAUTCH K HEKOTOPOMY [OCTPOEHHIO C IOMOLIBI IUp-
KyJs U JHHeHAKH; U o6paTHO — BCSIKOe MOCTPOEHHe C MOMOLIbIO
LHPKYJIs U JHHEHKH MOXKeT OBITh CBeJEHO K DeLIeHHIO HeKOTOPOH
KOHEYHO! IeNnoykKd KBAaJPAaTHBIX VPaBHEHH{ CO cTapIUHM Ko3d-
($UiIeHTOM, PABHBIM ellHHUile (MoApoOHO cM. [39, cTp. 265—276)).

s pemwienuss ypaBHeHHs ab=—ux2, K KOTOpPOMY CBONUTCS 3a1a-
ua IOCTPOEHMS KBaJpaTa, DABHOBEJIMKOrO0 3afaHHOMY MpAMO-
yroapHuKy (lI, 14), cTpousu cpelHee reOMeTPUYECKOE MEXAY
JaHHBIMU BeJUYMHaMH a M b. PellleRHe OCHOBBIBAJOCH Ha HOKa-
3aHHOM B npensoxenuu 5 u3 Il kuuru «Havana» Toxnectse

2 2
_f{a+b a—>b
ab = ( 5 ) —( 5 ) . £
[TpuMensist ero, 3aayy CBOJH/HU K Cleaylouefi:
2 2 A 8
X — a+by [a—0b T D&
- 2 2 ’
Puc. 7.

KOTopasi, B CBOI Ouyepelb, pellajach ¢ MOoMolUIblo Teopembl [1u-
daropa. Ilycte AD = a, DB = b u AB = a + b (puc. 7). IIposo-
IHM OKPYXHOCTb ¢ pguamMerpoM AB u ¢ uentpoM B Touke C,
TaK 4To

a+b
5

AC=CB=

BosponuM 13 D meprneHAUKYJIAP M NPOJ0JKAaeM ero 10 mnepeceye-
HHSl ¢ OKpPY*HocTblo B Touke E. Crtpoum tpeyroibuuk CDE, B
KOTOPOM

a4-b atb _a—b
CE=AC="%5", CD=23"—b=25F"
OTcoaa
2 2
R a—1b



MeTonoM MNpHJIOXKEHHs NJoulajell pellajHCh  KBaapaTHbIE

YpaBHEHUS BHIOB

x2—ax = b2,

x2 + ax = b2,
U3 KOTOPBIX TNEepBBIYl BHI HOCHJ Ha3BaHHe SJJIHITHYECKOTO, &
BTOpO# — runep6osanyeckoro. [las Toro 4to6bl NpH peLieHHH
[OJIYYaJIHCh NOJIOMKHUTENbHEIE KOPHH, Ha YCJOBHS HakJaAblBaJHCh
COOTBETCTBVIOLLIHE OrpaHHyeHHs.

3agaua sJJUNTHUECKOro THna ¢opMynuposaJgacs [134, VI, 28]

caenyoiuuM o6pasoM: «K 1aHHOA NpsSIMOH NPHJIOXHTbL paBHbI
JaHHOH TpPSMOJMHENHONH ¢uIype napaJJejorpaMm, HMeLUi
HeJOCTATOK B BHOe NapaJuiejorpaMma, Nolo6HOro AaHHOMY, He-
06X0auMo XKe, 4ToObl NaHHast NpfAMOJHHeiiHas ¢urypa, paBHY
KOTOpOil Hajno TPHJIOXKHTh, Obl1a He 6oJbile QHTYPH, NOCT-
POEHHOH Ha NOJIOBHHE, NOAOGHON HEHAOCTATKY OT (QHILYDPH Ha Mo-
JIOBHHE U NMOJ0OHYIO KOTOPO#l Hajno B3sTh B HejocTaTkes. Ilpyru-
MH CJIOBAMH, €c/id 1aH oTpe3oK AB=a u Hekoropas njiowags S
(puc. 8), TO TpefyeTcss NOCTPOHTH INPSIMOYTOJAbHAK ax (MJau
6onee ofllle — napaJjJnenorpamMMm) Tak, YTOOBI BBINIGTHSNIOCH YC-
JIOBHE

(a—x)x=3S.

Ilpexne Bcero nJouans S npeoGpasyercs B KBagpart b?, U Toraa
3TO YCJOBHE TNPHHUMAET BHI
(a—x)x = b2
a

npR 3TOM B YCJIOBHH 3aiauu TpeGyercs, 4ToObl H<{—-.

Pasnenum AB nonosnam B Touke C H TpOBeAeM H3 Hee mep-
nenaukynsap CD=b. Haiinem na CB Takyio Touky E, 4TO

DE=CB. Torpa yteepxnaercs, uto EB

eCThb HCKOMBIH OTpe3ok X, U 3ajaua pe-
¢

-]

waercss ,NPHJIOKEHHeM K NaHHOMY OT-

pe3ky AB npsmoyroasuuka AEHG, cro-
s PoHa koroporo EH=AG=x.

IF JeACTBHTENIbHO, MOCTPOMM  KBaApAT

! a\?
Du CBLK c¢ nJomansio (7) 1 TPIMOYTO/b~

X M L muk EBLM, xoTopblfi OKa3blBaeTCs paB-
HOBeJHKUM TnpsiMoyroabiuky ACNG. Tor-
Puc. 8. HG
na npsamoyroasiuk AEHG, naomanbs ko-
KOoToporo paBHa (a-—x)x, paBHoBeawk ruomony CNHMLBC.

Ho nnowmans nocnenHero paBHa pasHOCTH NJONIafell KBaApaToB
CBLK u NHMK, 1. e.

e—n5=(3) = (54

m

A k]
G
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CJIEJIOBaTeJIbHO, 110 YCJIOBHIO,

b2 a 2 a 2
a
a TI03TOMY OTpE€30K —2——x noJiydyaercss ¢ IIOMOWIBIC TEOpPEMEI

Iludaropa xax xater TpeyroibHuka CED.

AHaJIOTHYHO NPOBOAMJOCH pelleHHe YpaBHEHUs B rHIepOoJH-
yeckoM cayuae [134, VI, 29].

Kak yxe oTmeuasnoch, ¢ NOMOIIBIO METOJa NPHJIOXKEHHS ILIO-
mane# MOXHO ObIO pellaTk TOJbKO YPaBHEHHS, HMelollHe MpH
cTapuleM yjeHe ko3@duuueHT 1, lanee, IpH reoMeTpHYeCKOM pe-
LIeHHH IOJYydaJcst TOJNbKO OJUH TOJOMHTENbHHH KOpeHb, UTO
TpeboBajo 0COOBIX OrpaHUUEHHH, HallaraeMbIX Ha yCJOBHe 3aja-
yd. HakoHel, opyIHsiMH KJacCHUeCKOH TreoMeTpHYecKol aJsre6-
pBl OB JHUIOL LUDKYJIb H JHHeHKa. Bce 3To 3HauHTeJqbHO Orpa-
HUYHBAJO €e BO3MOXHOCTH, YTO OCOOEHHO IPOSIBUJIOCH NMPH pac-
CMOTpEHHH 3ajlay, pellleHHe KOTOPHIX, KaK OLLIO YCTaHOBJEHO BIIO-
C/I€JCTBUH, IPHHUUIHAJBHO HeJb3si OCYLIECTBUTb C IIOMOUIBLIO
LHPKYJAsi U JHHeAKH. Ilpexne Bcero 3To KacaeTcss 3HAMEHHTHIX
3aja4y IPeBHOCTH — yABOeHHs Ky6a M TpHcekKuuu yraa. as pe-
IIeHHS 3THX U NOJOOHBIX 3a7ay, CBOAALIUXCS K KYOHUECKHUM YpaB-
HEeHHAM, NPHLIIOCE NPHOErHYTh K HOBOMY METOAY — METOHLY KO-
HUueckux ceuenuit {39, 82, 401, 461, 1031 u np.].

§ 6. O6wan TeopHA OTHOWEHHH

Bropas BaxHeiias npo6/eMa, BO3HHKIIAS B rpeyeckoll Ma-
T€MaTHKe B CBS3H C OTKDBITHEM HPPalLHOHAaJBHOCTH, COCTOAJA,
KakK yKe roBODHJOCH, B CO3JaHHHM TEODHH OTHONIEHHH, OJHHAKO-
BO NPUMEHHMOH KaK K COM3MeDHMBIM, TaK H K HECOH3MEPHMBIM
BenHuHHaM. Pemenvie 310l npo6JsieMbl cTano COBEPLIEHHO HeOO-
XOAMMBIM C METOAMYECKOH TOYKHM 3peHHs, TaKk Kak BCe J0Kasa-
TeJIbCTBA, TPOBENEHHEIE paHee ¢ INOMOIUBIO apHGMMeTHUEeCKOH
TEODHH OTHOLIEHMH, NOCJe YCTaHOBJEHHs (akTa CYIIeCTBOBAaHHA
HECOHM3MEPHUMBIX BeJHUYHH YTPaTHJIH CBOE 3HAYEHHE,

Teopus «aHTHdaipesucar»

CpaBHHTENBHO HENaBHO [OKa3aHO, yTo NEpBOH IO BPeMeHH
BO3HHKHOBEHHSI TeOpHeH, paspelllaBUIeli BO3HHKIIHE TPYILHOCTH,
SIBUJIaCh TEOPHsl OTHOLUEHHI, KOTOpas HasBaHa «aHTHdaiperH-
yeckoi» [4, 384, 415, 418—419, 735]. OcHoBHYI0 pOJb B HeHl Hr-
pan MeTol onpejefeHHs OOILEro HauGOJbILEr0 NENHTeNs IBYX
uuces, WM obuel HauboJblled Mephl ABYX BEJIUYMH, U3BECTHBIH
Kak «aaroputMm EBkauza» u usnoxeHuu#t B «Havanax» ormenb-
Ho mns uucen (VII, 1, 2) u masa sennuun (X, 2, 3).
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DTOT MeTol, KdK H3BECTHO, HJsI UHCEJ 3aKJuaeTcs B CJe-
nymouleM: ecau tpebyercss HaifTH o6IUMi HauGONbLIME OeJUTeNb
yucen a U b (a>b>0), To NpOU3BOAUM JlesleHHe a HA b H moay-
yaem

a=¢qgb+r, 0Lr<b,
FZe 4acTHOe ¢ M OCTAaTOK 7 CYTb Uedble uucaa, Ecau r= 0, TO
OPOH3BEOAHM fHejieHUe b Ha r, ToJydasi IIPH 3TOM

b=qir+ry, 0 <vr,
¥ MIPOLOJIKAEM AHAJOTHYHO:
r=gqsri+ry, 0<r,<lry,
ri=gqsrs+r; 01y <lry,
Toa = Qp Taoy T 1y 0, <7y,
Fe 1 =941 e

s ugcen 5TOT npollecC 3aKOHUHTCS Ha HEKOTOPOM K-M
fIare, Tak KaK CYLIECTBYeT JIHIIb KOHEUHOE YHCJIO IeNBIX HOoJIOo-
JKHUTEJNbHBIX YOBIBAIOIWHX YHCesa bO>r>r;>r>....>0. Tlpu sTom
IOCJeIHHH OCTATOK F, U ecTh OOINMIA HaHGOJbIIHHA NeNHTeab NaH-
HBIX YyHcesa a u b.

151 BenMUMH paccyIeHHe NMPOBONUTCS aHaJOTHUHO, HO MpO-
Lecc 3mech 3aBephiaeTcsl JHIWIL B CJayyae, KOrla HaHHble BeJH-
YHHBL, Y KOTOPBIX HuleTcs obliasg Mepa, COM3MepPHMBbl. Ecau ke
OHY HECOM3MepHMII, Ipolecc OKa3biBaeTcs GeCKOHEUHBIM.

a
Anroputm EBKJHIA paBHOCHJIEH Pa3/OKEHHIO OTHOILEHHS 5"

B HelpephIBHYIO Npobb

a !
-+ =49+ : ,
41+——-T—
‘]2+——q3+'”

OpHYeM OTHOLIeHHe $BJSETCH pallkOHAJbHBIM HJ/IH HppalHo-
HaJbHBIM B 3aBHCHMOCTH OT TOro, OODBIBaeTCs JH 3TO pasJio-
XKeHHe HJIH NpojoJkaeTcs 0 OeCKOHEYHOCTH.

B ocrHoBe auTHdafipeTHueckofi TEOpPHH OTHOLIEHHH JexXaso
oNpejlesieHHe DaBeHCTBa MABYX OTHOUIEHHH, COrJ1AaCHO KOTOPOMY

OTHOLIEeHHd 2 H TpaBHbI TOorAa H TOJBKO TOrpa, Korma BcCe

HEIIOJIHbIE YaCTHBIE B PasJlOXKeHHH 3THX Jpobell COOTBETCTBEHHO
pPaBHE MeX1y coboil. DTO onpenejeHHe IPHMEHHMO KakK K pallHo-
HaJIbHEIM, TaK M K MPPAHOHAJBHBIM OTHOIIEHHSM; B [OC/EIHEM
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ciayyae MBI OydeM HMeTb OeCKOHEuYHBIE DSJB COOTBETCTBEHHO
PaBHBIX 3HAYEHHH.

Cor/1acHO TeDMUHOJIOTHH APEBHHX, B OLHOM H TOM XK€ OTHolIe-
HUM APYTr K APYry HaXoJsTCS BeJHUHHEBI, HMeIOIHe OJHH «dHTH-
cdaripesucy». TepMHH «aHTH(alipe3nc», 03HAYAIOILH] «IIONEePEeMEeH-
HOe BLIYHTaHHe», IPDUMeHsieTcd EBKJIMAOM B ero J0KasaTeJbCTBax
(VIL, 1, 2; X, 2, 3) u xapakrepusyer Ipolecc NoNepeMeHHOTo
BHIYHTAHHS YHCeJ (HJIHM BeJHUYWH), a 3aTeM MOCJel0BaTelbHbIX
OCTaTKOB OT JeJeHHs JJs HaXoxIeHHs o0Liero Haubo/bliero ae-
JauTenss (Unn obuiefl HauboJblneil Mephl). DTOT Ke T€PMHH YNOT-
pebasier u Auekcanap Adpomusuiickuit (ox. 200 r. H. 3.) B TOJ-
KOBaHMH OTPHIBKA M3 counHenus Apucroresnst «Tomuxku»: npH
OlpeesIeHHH BeJHYHH, HaXONSIUXCS B OJHOM H TOM Xe OTHOIIe-
HUH, TOBOPHUTCS, YTO OHH AOJIKHBI HMeTb OJMH H TOT JXKe «aHTa-
Halipesuc»; AJlekcaHAp YyKasblBaeT, 4TO ApUCTOTeNb 31ech
HasBaJl «aHTaHalpesucoM» aHTH(daiipesuc [418, cTp.82]. STH BH-
CKa3blBAHHS [PEBHHUX aBTOPOB INOCJYXKHJH TOJYKOM K HCCJeRo-
BaHHAM, KOTODhle NPUBEJH K MBICIH O IePBOHAYAJbHOM CYIIECT-
BOBAHHM B TpeYecKOl MaTeMaTHKe aHTH(alipeTHYecKol Teopud
OTHOWeHHH. VIMewoTCs HaHHEBIE, NO3BOJAIOIME CYMTATh [82, CTp.
240—243], uro arTudalipeTHueckas TeopHs Oblia co3faHa Tes-
tetoM. IloaTBepXneHHe THIOTE3bl 06 aHTH(aipeTHYECKOH# Teo-
pPHE KaK nepBoHauadbHOH HopMbl 0fIell TeOpHYM OTHOIIEHH Hail-
JeHO BHOC/IeNCTBHH [735] B apaGCKuX COUMHEHHSX MaTeMaTHKOB
cpenHeBekoBoro bumnxknero m Cpennero Bocroka, o uem 6yner
CKa3aHO HUXe,

AuTndaiipeTHueckas TEOpHs CBOMM TNOSBJEHHEM pa3pelina
CTOSIBIUME Mepe] MaTeMaTHKOH TDYAHOCTH, Tak KakK II03BOJHJA
060CHOBATh MOYTH BCe NPeLJOXKEeHHS, LI A0Ka3aTeabCTBa KOTO-
pBIX TpeGoBaJiOCh NPHMEHEHHe TEeOPHH OTHOLIeHHH [415, 418].

OnHako npH Bcell cBoell CTPOrocTH aHTH(alipeTHyecKas Teo-
pHUsl He JHILEHA CYIIECTBEHHBbIX HEJOCTATKOB, IVIABHHIH H3 KOTO-
PBIX COCTOSJI B TOM, YTO C €€ IIOMOILBIO IPHXOAUJIOCh NOKAa3bIBATb
KaXKJyi0 Te€OpeMY OTAEJNbHO AJs BEeJMYHH pPa3jHYHBIX BHAOB, T. €.
IJIg yMces, JUHHHA, njoliajed, Tea H T. A. B yacTHOCTH, 3TO Ka-
¢aJIoch BaXKHOH TeOpeMBl O IlepecTaBJieHHH BHYTPEHHHX UJEHOR
nponopnuu [134, V, 16]. Takoe cymiecTBeHHOe OTpaHHueHHe 06-
IIHOCTH CO3JaHHOM TEOpPHH OTHOMIeHHH Tpe6GOBaJoO AajbHelileln
paspaboTKu Bonpoca.

Teopus oTHOLIEHUN BeNMUMH

[TocTpoenue obuiell TeOpUU OTHOLIEHW#H, CBOOOJHON OT yKa3aH-
HOrO OTpPaHHYEHHS, CYUHTAeTCs 3aC/AYrofi BEJHKOrO YUeHOTO IpeB-
HocTH EBnokca Kuupckoro. O6 3ToM CBHIETEJNLCTBYET He TOJbKO
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cxoaus K V kHure «Hauans, rae npsMo yKasaHo €ro aBTOPCTBO,
HO M aHAa/AH3 COZEPKAHHS BO MHOrOM CXOLHBIX Mexay COoGoi
V u XII KHMr 3TOr0 COUHHEHHS, M3 KOTOPBIX IOCJEdHss, HECO-
MHeHHO, npuHagnexut Esgokcy {82, crp. 258—261]. Cosnanue
o6LIell TEODHH OTHOLIEHHH SIBHJIOCh OQHHM M3 HauboJjee 3ameda-
TeJbHEIX JOCTHXKEHHH rpeyeckOod MaTeMaTHuecKOH MBICJH, cpa-
3y OTKPBIBIIHM NYTb Ype3BbluaHHO IJIOJOTBOPHOMY M GecCnpemnsit-
cTBeHHOMY pasBuTHIO Hayku [39, 82, 350, 588].

3nauende Teopud EBAOKCa XOpOIIO OCO3HABAaJOCh yXe B
APEBHOCTH, O YeM CBHIETE/]bCTBYET BbICKa3biBaHHe ApHcTOTE-
as. JlokasbiBass TpedJIOKEHHE O TOM, UTO BHYTPEHHHe UJIEHH
IIPOTIOPLUH MOXKHO INepecTaBJsATh, OH TOBOPHT, UTO paHbllle 3Ta
TeopeMa [OKa3blBajach OTAEeNbHO [AJS UYHCEJ, OTPe3KOB, Tel H
BpeMeH, B TO BPeMs KakK 3TO MOXHO NOKa3aTh JJsi BCEX CJyuaen
¢ TIOMOIIBIO OOHOr0 eZHMHCTBEHHOTO [0Ka3aTeJbCTBA: TaAK Kak
BCEe 3TO He HMeeT eJMHOr0o O0O3HAaueHHs W uYHcJa, OTPe3KH, Bpe-
MeHa H TeJd OTJHYalTCs APYr OT ApPYra Mo BHEIIHeMY OBJHKY,
TO KaXXJ0e paccMaTPHBAJOCh OTAENbHO: TENepb XKe — 3aKJdaer
ApHcTOoTeNb — 10Ka3aTeNbCTBO NPOBOAHTCS B ofuem Buae {8,
ctp. 190—191].

U3anoxkeHuto ofuiell TeODHH OTHOLUEHHH nNocBsillieHa V KHHUra
«Hauan» EBknnga. OcHOBHble onpeleneHUs, HA KOTOPbIX 6a3upy-
eTCsi BCSl TeopHsi, GOPMYJIHPYIOTCS 3[Iechb CJAeYIOIHM 06pa3oMm:

«1. HacTb ecTh BeJHYHHA OT BEJHUYHHB, MEHbIIAS OT GoJblueil,
€CJIH OHa H3MepsieT GOMbIIYIO.

2. KpaTtHoe e — GoJablllass OT MeHblueil, ecaH OHAa H3Meps-
€TCA MeHblueHd.

3. OTHOIWeHHe eCTb HEKOTOpas 3aBHCHMOCTb ABYX OXHOPOX-
BBIX BEJHYHUH [0 KOJHYECTBY.

4. ToBOpPSAT, YTO BEJHUHMHBLI HMEIOT OTHOLIEHHe MeXnay coboil,
€CJIH OHH, B3siThle KPATHO, MOTYT NPEeB30HTH APYyr Apyra.

5. ToBOpSAIT, UTO BENHYHHBI HAXOHSTCS B TOM K€ OTHOLIEHHH:
nepsas KO BTODOH M TpeTbsl K UeTBEpPTOH, ecJl paBHOKpATHbIE
nepBod H TpPeTbell OJHOBPEMEHHO GoOJblUe, HJAH OJHOBPEMEHHO
paBHbBI, UM OZHOBDEMEHHO MeHbllle DABHOKPATHEIX BTODOH H YeT-
BEPTOH KaxAas KaXAOH NpH KaKof Obl TO HH GbLIO KPaTHOCTH,
€CJIH B35ITb HX B COOTBETCTBEHHOM IOPSIIKE,

6. BeauuuHbl Xe, UMEIOLIHe TO XK€ OTHOLIEHHE, NYCTh Ha3bl-
BaOTCst NPONOPUHOHaNbHBIMH.

7. Ecan Ke 43 paBHOKPATHBIX KPaTHOe IEPBOl MpeBblllaeT
KpaTHOe BTOPOH, a KpaTHOe TpeThell He NpeBbllUaeT KPATHOCTH
4eTBepTOH, TO rOBOPAT, UTO IIepBasl KO BTOPOH HMeeT GoJibluee
OTHOIUEHHE, yeM TpeTbs K ueTBepToi» [134, kH. V, onpenenenus).

HaunGoabee 3nHaueHue AN NMOCTPOEHHs TEOPHH HMEIOT 4-e M
5-e onpejgeseHHs.
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YeTtsepToe onpefeseHHe, falollee YCJIOBHe TOrO, KaKkHe JBe
BE&JHYHHBl MOTYT HaXOAMTbCS B OTHOLIEHHH MeXIy coGoM, sIBJs-
€TCsl aKCHOMOH: [IBe BeJMYMHBL @ H b MOryT UMeTb MeXAy coGoi
OTHOlLEHHEe JIHWIb TOrAa, KOrJa CYLIECTBYeT lesoe YHCIO A Ta-
KOe, 4To na>b, U LeJloe YHCJO M TaKoe, uto mb>a. (ITy akcu-
OMY 4acTO HashlBalOT «aKcuoMoil ApxuMena», HMess B BHAY, UTO
ApxuMes BNOCJTeACTBHH CHOPMYJNHPOBAJ €€, XOTA H B HECKOJBKO
JApYroMm BH/I€; OJHAKO TAKOe Ha3BaHHe YCJOBHO, TaK KaK pasfu-
4He 37ech He TOJBKO TepMHHoJornyeckoe [598]).

Taxum o6pasoM, cornacHo EBHOKCY, OTHOLIEHHSI MEXAY CO-
60i1 MOTYT HMETb TO/IbKO OAHOPOAHbIE BETHYHHE! (ONpeleneHue 3),
HO He BCe, a JHIb YIOBJETBOPSAIOLIHE YCJIOBHIO oNpeneneHus 4.
Ilpun sTOoM HMeeTcs B BHAY, YTO MBICJAMMbl TAKHE OJHOPOI-
Hble BEJHUYHHB, KOTOPble He HaXOAATCS B OTHOLUEHHH MeXAy CO-
Goli. IlpuMepoM, XOpOLIO H3BECTHBIM TPeKaM, SIBJASIOTCS TaK Ha-
3blBa€Mble DOTOBHJHbIE YIJIBI, T. €. YIJB MeXAy KPDUBOH H Kaca-
TeJbHOH K HeH HJIH MeXAy ABYyMs KpuBbIMH [39, ctp. 310—311]

OnpeneneHne TOXAeCTBa ABYX OTHOWEHHH (ompeleneHHe 5),
Ha KOTOPOM OCHOBBLIBA€TCSI BCSl TEOPHs NPOHOPUHH, MOXKeET GbITh
chpopMYJHPOBAHO CJAeAYIOLMM O6pasoM: BeJHYHHB @ U b Haxo-
AATCSA MeXAYy co6ofl B TOM »Ke OTHOLUEHHH, YTO M BEJHYHHBHI ¢ H
d, eciu AJisi NPOU3BOJBHBIX LeJAbIX YHCEN M H 1

1) au6o ma > nb, mc > nd,
2) nmu6o ma = nb, mc=nd,
3) aubo ma < nb, mc<nd.

ABanornuHoe onpefefeHde AAHO AJS cAyuasi, KOrja OTHOUIEHHE
a c
—b—éonbme OTHOLIEHHUS 7[134, KH. V, onpenenenue 7]; 3To cnpa-

BeJJIMBO NPH YCJIOBHH, €C/IH CYLIEeCTBYIOT TaKHe Yucia M H A, YTO
ma>nb, Ho mc-<nd.

O6uiast Teopust OTHOLIEHHH Hrpajsa B rpeuecKoil MaTeMaTHKe
Ty e pOJib, YTO H TEODHS BellleCTBEHHBIX YHCeJ B COBPeMEeHHOH
mateMaTiKe. C ee NOMOIUBIO CTPOrO OGOCHOBBIBAJICS HMEBLIHM
BaxHeliluee 3HA4YeHHe «MeTOJd HcyepnbiBaHHsI» EBAOKca, KoTo-
pBIH Jlexxasl B OCHOBe BCeX JOKa3aTeJsbCTB, I'le NPUMEHsJCS npe-
ngenbHbll Nepexof. OHa clyxuaa, KpoMme Toro, GyHIaMeHTOM
yueHHsI 0 nmoJoOHBIX GHUrypax M AaBaja BO3MOXHOCTb B COYeTa-
HHH C reoMeTpHYecKoH asre6poit pellaTb HenpHBeJeHHBIE YpaB-
HeHHsl BTOPOH CTeleHH.

B ocHOBHBIX yepTax TeopHs oTHoHleHMi# EBJOKca cxodHa ¢
TeopHeH BellleCTBEHHBIX uHcen [lefekHHAa, COIVMIACHO KOTOPOH
RCSIKOE BellleCTBEHHOE YHCJO OMpefensieTcsl ceyeHHeM B 06/1aCTH
palnHoHaJbHBIX yHces; Y EBJoKca cooTBeTcTByOLlee fefeHHe Ha
KJIACChl OCYLIECTBJsIETCH 3alaHHeM Mapel BeJHYHH a u b, Haxo-
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Asmuxcs B oTHomeHuy [39, crp. 312—321]. PaBeHcTBY JBYX Be-
L1eCTBEHHEIX 4HCeJ COOTBETCTBYET 37eChb ChOpMYJIHPOBAHHOE Bbl-
me («Hauana», kH. V, onpefeneHHe 5) moHATHe OLHHAKOBOCTH
IBYX OTHOLIEHHHA. B nasnbHefilleM, KOrja MOHSTHS HATypasbHOrO
yncJa H OTHOINEHHs MOCTENeHHO CTaflM cOAMKATBCA M, HaKOHell,
06 BeIUHUJHCh B €JMHOM NOHATHU BElIeCTBEHHOrO YHC/a, BMe-
CTO TepMHHA «OAHHaKOBble» NDHUMEHHUTENBHO K OTHOINEHHSIM MOf-
BHJIOCH CJIOBO «PaBHBEIE®; 3TO YXKe SICHO HalJolaercs B CpejHe-
BEKOBOH MaTeMaTHKe CTpPaH HcJaama (CM. HHXKe).

OjHaxo TeopHs OTHOIEHHH B CMBICJE CTDOTOCTH BO MHOI'OM
yCTyna/na TEODHH BEIIECTBEHHBIX UHCENJ: AJd OTHOUIEHHH He
HMeeT MecTa aKCHOMa HeNPEpHBHOCTH, 4, KpOMe TOro, Hs
apudMerHueckux onepauuil AJas OTHomeHuH OBJIA BBELEHA JHIIL
omepauus ,COCTaBJEHHA“, COOTBETCTBYWOLIAS HX YMHOMXEHHIO,

a
FOBOpﬂT, 4TO OTHOLIEHHE —— COCTaBJAETCA, HAIpUMep, U3 OT-

d
HOIIeHHE — bpyl ne2=2.b B a
R AT B R TR crydae,
a b a
€C/M —— = ——, OTHOUIEHHe —— HasbiBaeTcsa MABOHHbIM [134,
a b ¢
KH. V, ompenenenue 9], a B cayuae —- =~ = —- OTHOLUEHHE

a
—;~ HasbiBaeTCss TPOHHBIM (Tam ke, kH. V, omnpenesnenue 10);

TaKUM 06p330M, BBOAUJIOCh IIOHATHE BO3BEIECHHSA OTHOIUIEHUSA B

2
a a a
CTE€IeHb (B IIEPBOM cCaydae — = <—b—> , BO BTODOM - =

c
a 3
= (T) H T. Il.) .
OpHako past ofuwero caydas, T. €, AJAs JOOBIX IBYX OTHO-

- a [4
MEHUH 5 H Wk onepanusa COCTaBJ/JCHHUA MOIVIa CHUTAThCA 3a-

4
KOHHOH JHIIb [Ipy yCJOBHH, YTO AJ4A OTHOIICHUA - cyljecr-

b
ByeT TOXJECTBEHHOE €My OTHOIIEGHHE et uMemwliee CBOHM

NEepBBIM YJAEHOM b; ADYrHMH CJOBaMH, HYXHO OBLIO pPeluTh
3aj7auy O CYLIeCTBOBAaHHM uYeTBepTOfi npomopuuoHanbHO#. (B
,Hauamax“ [134, VI, 12] ata sajaua peweHa TOJbKO AJs Cay-
yas, KOrja pacCcMaTpHBaeMble BEJHYHUHB CYTb INPAMOJHHEHHHLIE
oTpeskH). K HaxoxJeHHIO yeTBepTOH NPONOPLUHOHAJIBLHOMR JOJK-
Ha CBOJHUTLCA Y ONEPauus CIOXKEHHS JABYX OTHOLIEHHH, HO B
yHadanax“ srta omepauus He IpUMeHsETCS.

[ToMuMoO yKasaHHOro orpaHHYeHHs:, Kacarollerocss apupMeTH-
UeCKHX HeHCTBHH Haj OTHOIIEHHAMH, 0Ollasi TeOpHs OTHOIIEHHIt
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AMesa TOT HeNOCTaTOK, YTO OHa Oblla ¢ TPYAOM INPHJIOKHMA K
noTpe6HOCTAM BBIUMCJAHTEIbHON MPaKTHKH, 3HAYUTEJNbHO yCTynas
B 3TOM aHTHOdalipernueckoil teopuu. llo caosam IH. Bypdakn,
«IIDH BCEM BOCXMILEHHH, KOTOPOe BhI3bIBAeT MOCTpoenHe EBLoKca,
HE OCTaBJSIOLIee XedaTb HUYEro JYYlIero ¢ TOYKH 3peHHsl CTPo-
IOCTH H CTPOHHOCTH, BCE Ke CJenyeT IIPU3HaTb, UTO €My He XBA-
TajJo THOKOCTH H 4YTO OHO He crmoco6CTBOBAJIO Da3BHTHIO BBIUH-
CJAUTEJIbHOH TeXHMKH, H 0coGeHHo aare6panyeckoro HCUHCJIEHHS»
{77, ctp. 150]. DTor HemocTaTOK cTan ocoGeHHO 3aMEeTeH B MO3/-
HHUH NepHoJ TrpedecKoll HCTOPMH, KOraa NMpakTHKa Hauyaja Npenb-
ABJATb K MaTeMaTHKe Bce GoJsiee cepbe3Hble TpeGoBaHHS.

§ 7. Knaccutpukauus uppauusHanbHocTew
O X kuure «Hauan»

YueHue rpekoB 00 HppallHOHAJbHBIX BeJHUHHAX B HauboJee
3aBepllieHHOM BHJe Mbl HaxonuM B X kuure «Hauan» EBxnuna —
camoii 6oabLiof Mo 06beMy H HauboJee TPYOHOH AJsl TOHHMAaHHUS
U3 BCeX KHHT 3TOT0 COUHHEHHH.

Bomnpoc o ToM, siBasieTcs 1M ERKNHA aBTOPOM TeOpHH HppaLy-
OHAJbHBEIX HJAHM Xe OH TOJBKO NepecKas3aJs IOJYYeHHble L0 Hero
pe3yabTaThl, uacTo o6CyxpaaJncs B Jutepatrype. Hapsany ¢ Mue-
HYeM, COrJIaCHO KOTODOMY <«OTHOCHTEJBHO 3TCH KHMIH MOXKHO C
HauOoJblIe YBEPEHHOCTHIO MPEANOJOXKHTh, UTO OHA MpHHAaiJje-
xKana camoMmy Emkauny» [480, ctp. 202], cyliecTByioT U ApyrHe
ToukH 3peHus. Taxk, LlefliTen mosnaraer, uTo KaaccubuKaluus Hp-
paliHOHAaJbHOCTEH, KOTOpas ABJsETCA NpeaMeToM X KHury, Ovlia
HauaTa TesTeToM, a 3aBepllieHa EBKJANIZOM, 1 BHIUT B 5TOM U B
NPHMEHeHHH YKa3aHHOH KaaccudMKaluuu K onpefeneHuio pebep
NMPaBUJILHBIX MHOTOTPaHHHKOB CaMVIO CaMOCTOATEABHYIO YacTh
pa6otel Emkanpa {1034, crp. 408; 350, ctp. 83]. HauGoapuiywo
JKe TNMONMyJspDHOCTb npuobpes B3risig Ha X KHHMIY Kak Ha TpYX
Teatera [82; 461, I, ctp. 261]. Xotsa unorna [882, ctp. 77] BHICKa-
3blBAJIOCh MpeJoCTepexeHne NMPOTHB CJAHLIKOM CMeJbiX BHIBOJAOB
TaKOTro0 poJa, 3TOT B3TJsAA NpeAcTaBJseTcs B CBeTe HelaBHHX
uccnenoBanuil Ban nep Bapaena [82] BnoJHe onpaBliaHHBIM.

O Baxxnolt posH, KoTopyio TesTeT chirpan B Pas3BHUTHH Hp-
pallMOHAJNbHBEIX BeJIMUYMH, CBHAETEJIbCTBYIOT MHOTOYHCJIEHHbIe
laHHble. EMy, HeCOMHEHHO, NMpPHHAIJIEXKHT lepBas N[O BpeMeHH
KJacCH(®HKalUNsl MPPalHOHaJbHLIX BenuuuH. [lnaton [247,
cTp. 22, 23] npunucniBaer TesreTy ciexnywollee pacCyiaeHHe:
«KopHefl oxa3zanocy GeCKOHEUHOe KOJHUYECTBO, H HAM MpPHULIO B
rOJIOBY MOMBITaThC NOJABICKATL HeYTo ofllee, KOTOPOE OXBa-
ThIBaJo OBl BCe 5TH KOpHH... MLl pasgenusu Bce umucsia Ha ABa

41



poga: yuchaa, NIPOHCXOAslIHe OT KBajpaTa K&KOI‘O-HHGY,LII: yucJaa,
Ha3BaJau Mbl, ynonobJass ¢Hrype KBaaparta, KBaJpaTHBIMH H PaB-
HOCTOPOHHUMH..... A yHcaa, HaxXoAddAluecss B IIPOMEXYTKe Mexnay
H4a3BAHHLIMH, TaKHe, KaK 3, 5 U ADYrHe, KOTOpbie He MOTryT IIpO-
H30HTH OT YMHOXEHHS Kakoro-HMOyab uucaa Ha cebs, a BO3-
HUKAKT OT YMHOXEHHA GoJsibLIEro YUc/aa HAa MeHblllee HJH MEHb-
urero Ha 0oJbliee U npeacTtaBJeHHbBIE B BHIE FCOMETpH‘{eCKOﬁ
CpI/II"ypr, Bcerga 3akJr4yalTcd MEXAY HEDaBHBIMH CTOPOHaMH, MBI
HasBaJlH, TOXe ynoao6/das HX IPOJOJIOBATOH (QHUrype, MpoI0Jaro-
BATBIMH YHCJ/JAMH..... .HHHHPI, KOTOpBle Oal0T B KBajJpaTe paBHO-
CTOpOHHEE M KBAIApaTHOE YHUCJO, BIDA3HJH Mbl B NIOHATHH JHHEH-
HOro H3MEpeHHus; JHHHH XKe, KOTOphbie 06pa3y10T npoaoJroBaToe
YHUCJ0, BbIpA3UJIH B IOHATHH MMOTEHUHAJBHOIO (T. €. BBIpAaXKEHHO-
ro B KBaJADATHBIX KODHAX) H3MepeHHsl, TAK KaK OHH COH3MEepH-
MBI C IIEPBBIMH HE B JHHEHHOM HU3MEPEHHH, a B NJomagsax, Aad
KOTOPBIX OHH CYTb KODHH».

Takum 06pasoM, A5l TOro, 4To6bl KJAaccHPUUHUPOBATE OTPE3-
KH, C MOMOILIBI0 KOTOpBHIX H306paKaauch Bce (pallHOHAJbHBIE H
praLLHOHaJIbeIe) B&JHYHHBEL, Tester CTPOHT Ha 3THX OTp€3Kax
KBaLpaThl W HccaefyeT HX cBoiicTBa. K oZHOMY KJaaccy OH OT-
HOCHT Te OTpPEe3KH, OJsd KOTOPhiX IIoaiH IIOCTPOEHHBIX Ha HHX
KBaJpaToB BbIpAXKAawTCA KBAaLpaTHBIMH YHCJIAMH BHIA nz, a K
ApPYroMy — T€, OJid KOTOPbIX 3TH IJIOILAAH BbIPAXKAKTCs HeKBama-
PAaTHBIMH (NMPOJOJTOBATHIMH) 4YHCJA4aMH, T. €. YHCIaMH BHAA
m(m-+n). Bropo#i kmacc o6beqHHsAET, CAeJ0BaTeNbHO, OTPE3KH,
JJIMHBEl KOTOPBIX MBI BHIpa3uau Obl ¢ NOMOIIBIO KBAaAPATHOrO KOP-
HSl U3 HeKBaApaTHoro yucaa. [as OTpe3KoB MEepPBOro M BTO-
poro K.1aCCoB He CYLIEeCTBYET ofieit MepBbl; COH3MEDHMBIMH ABJIS-
IOTCS JIMWIb MJ0LIAJH KBaJpaTOB, NOCTPOEHHBIX HA HHUX. DTH OT-
Pe3KH Ha3bIBAaIOTCSI COU3MEPHMBIMH B CTENEHH.

[ToMHMO yKAa3aHHOrO OTPHIBKA, LUTHPYEMOro OOGBIUHO, BKJAL
TesTeTa B TeopHIO HPPALMOHAIBHHIX BEJIMYHH OTMeEYaeTCsd H B
komMeHTapud [lamna k X kuure ,Hauan“ EBkauna, coxpaHus-
meMcst B apaGckom mepesone [618, 822]. 3xech roBopuTCs, 4TO
ydeHde 006 HppALHOHAJBHHIX BeJIHYHHAX ,OBIJO OCHOBAHO B
mkoJse [Tudaropa, HO MOJNYUYH/IO pa3BHTHE B pykKaXx aPpuUHsSHHHA
Tesrera, xoTopelil uMen Kk 3TOf, KaKk WU K ADYFHM OTpPacisM
MaTeMaTHKH, NPHPOAHYIO CK/JIOHHOCTH M TEM 3aCAYyXKHJA BOCKXH-
menue“. TesTeTy NMpHIHCHBAETCd ,YCTAHOBJIEHHE TOUHHX pas-
JHYHH ¥ HEOCHOPHUMEIX [0KA3aTeAbCTB OTHOCHTEABHO BHIIE-
YIOMAHYTHX BeauuuH“ [618, crp. 63]. B 3Tom xommenrapuu
yKasaHo Ttaxxe, uTo TesTeTy ObIM M3BECTHB OCHOBHBIE BHIH
HppalHOHAJbHEIX, PacCMAaTPHBAIOMHXCI B X KHHTe, — MeJHalb,
OHHOMHAJb ¥ BeIUeT (uauM amotoma). [Ipu STOM coobuaercs,
4TO OH COMOCTABHUJA MeIHa/bHYIO JHHHIO CpeiHEeMY TFeOMeTpH-
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yeckoMy, OHHOMHa/b-—CpeiHeMYy apupMeTHueckoMy, a Bbl-
yeT — CpPeJHEMY [AaDMOHHUECKOMY; T. €, €CJHH pacCMaTpHBATS,

Hanpumep, [Be BeaHuHHn 1 H Va, rie a—HeKE.aﬂpaTHoe
YHCMO, TO CPENHEee TreOMETPHYECKOe MEXAY HUMH Va ects

1 a
MeiHaab, cpenHee apH@MeTHuecKoe —+TV———— GHHOMHAMb, a
2Va 2 —
elHee [apMOHKYECKOE = = a —V a) — Buuer.
cpen p s = ( )

Uro xacaeTcs Epxauaa, To, mo cjosam [lanma [618, crp. 63],
OH «JOCTHI HEOCTODHMBIX NDHHLHKIIOB, KOTOpBIE OH YCTAHOBHJ
A5 COM3MEPHMOCTH H HECOM3MepHMOCTH BooOute. [is pau-
OHAMbHBIX H HPPALMOHAIbHEIX OH C(HOPMYJHPOBAJ OMNpeNe/IEeHHs
H crlels(PHYeCKHe PA3/H4YHs H ONpese/ua TaKxke KOJHYECTBO BH-
JIOB HPPALUHOHAMBHBIX>.

C noaHo#t onpeneNeHHOCTbIO TesTeTa CYMTAIOT aBTOPOM MDEL-
soxennst 9 u3 X kuuru «Hauaa». B KoTopoM JdaHO HeoOXOAHMOeE
H [0CTATOYHOE YCJOBHE COH3MEDHMOCTH CTOPOH ABYX KBAaJpaTOB;
OCHOBaHHEM CJYKHT CXOJHSI K 3TOMY NpeIJIOXKEeHHIO, Ile CKasa-
Ho: «Teopema 3Ta siB/IsieTCs TeITETOBbIM H300peTeHHEM H O HEH
ynomuHaer Ilmaton B «Tesrere» [134, 1. II, cTp. 370; 587,
Ta. VII

Ban nmep BappaeH mnocne oCHOBaTeNbHOro aHamnu3a X KHHIH
TIpHIles K BHBOAY, YTO aBTOPOM ee sBageTcss TesTeT. B pesyib-
T4Te HCCJAefOBAaHUA BBISIBJEHO, YTO «OAHA H Ta e OCHOBHA#
MBIC/Ib TPOXOAMT Yepe3 BCIO KHHTY, OLHH H Te XKe MeTOOBl JOKa-
3aTeJbCTBa NMPHMEHSIOTCS BO BceXx caydasax» [82, crp. 235]. Ho-
BOJ B NOJIb3Y CBOEro 3ak/awoueHus Ban nep Bapaen BHAUT H B
TeCHOH CBA3H MeXAY TeopHell, H3/J0XKeHHO! B X KHHre, H YUeHHEM
O NpaBHJbHBIX MHOTOTpaHHHKaxX, cofepxailleMcs B XIII xHure
«Hauan», koTopoe Takke MOYTH HECOMHEHHO NpHHALJIEKHUT Tes-
T3ty [82, cTp. 236—239].

OTtcyterBHe B KHHre X «Hauan» kakoil 6bl To HH GbLTIO CUMBO-
JHKH M BBHITEKAKOU[as OTCIOAAa HeoOXOAMMOCTb [aBaTh paccyX-
JeHHs Ha s3blKe reoMeTpHuecKoll anrebpbl NMpHBeNH K Heobbluaii-
HOIl TPOMO3AKOCTH (POPMYJHDPOBOK M [JOKa3aTeNbCTB, YTO [JenaeT
HX TPYLHOJOCTYIHBIMH [Jsi COBpEMEHHOro ynTartess. Bocnpusartue
MaTepHana, AOCTATOYHO CJOXKHOTO MO CYLIECTBY, 3aTpPYyAHsAeTCH
M NIOCTPOEHHEeM KHHUTH, HIes KOTOPOro CTAHOBHTCH NOHATHOI AaJe-
KO He cpasy.

I. Llefiten B cBoeit «Mcropuu maTeMaTHKH B APEBHOCTH H B
cpelHHe BeKa» YKJOHSETCs OT JAeTaJbHoro pa3bopa X KHHTH, 06~
SICHAs 3TO chaefywoouuM obpasoM: «Ecau Mbl He 6yneM ocTaHaB-
JHBaThCcsA MogpobHee Ha AecAToil KHure «Hauans, Haubosee 06-
IIMPHOH KHHTe eBKJMJOBa TPYyNa, TO HE NOTOMY, UTO COJAepiKa-
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mmiics B Helf mMaTepuaj, HakalJIMBaBLIMiICsi co BpeMeH TesTeTa
BIJIOTh 10 EBKJIMAA — He IpeAcTaBjseT 6oJbHIOro 3HaueHHs, —
Hao6opoT; HO JeJ0 B TOM, 4YTO, HECMOTps Ha TILATEJbHOE
u3joMeHHe EBKIMI0M MaTepuana, e€ro TPYAHO OXBaTHTb, HOO
HeJerko, He o6Janas HHKaKoH CHCTEMOH 3HaKOB, pa3ofpaThbCs
cpedH KJacCHQHUHPOBAHHHIX B 3TOH KHHIe HPpaUHOHaJbHBIX Be-
auyue» [350, cTp. 1121

Ha TpyaHocTH, cBA3aHHBIE C H3yyeHHeM X KHHIH, XKaJoBaJjcs
B cBoe Bpemsa Pamyc (1515—1572 rr.}, nucaBmufl, 4To HHKOTAA
He yMTaJ HHYEero CTOJb COHBUMBOTO M NIYTAaHOTC M HHKOrja B
yeJOBeyeCKHX [HCAHHAX He HaxXOAWJ Takoi HesicHocTH [618,
ctp. 18]. Benuknit ¢aamaniackuii matemaTHKk CumoH CTeBHH
{1548—1620 rr.), nmocBatuBmuf X KuHre «Hauan» couliHeHHe
[832], roBopMJI, YTO MHOTHX 3Ta KHHIa HaCTOJbKO YCTpaHIaeT, uTo
ee «CcyHTalT HauboJsee IMyGCKUM U HENOHATHBHIM IIpeIMETOM B
MaTeMaTHKE» W Ha3BIBAIOT «KPECTHOH MYKOH MaTeMaTHKOB» [832,
11 B, ctp. 713]. Kacteaan (1577—1644 rr.), BB IAAIOWHACH YYEHHK
Tanunes, B 0HOM M3 CBOHX IMCeM K HeMY IIHCaJ, YTO «3aCTps.a
Ha 40 npepsoxeHHH X KHUTH, NOJaBJEHBIH Maccol CJOB, TJy-
GHHOH mNpefMeTa M TPYLHOCTBIO J0KasaTeabcTBa» [461, T. I,
cTp. 254].

B To xe BpeMsi naBajach BHICOKas OlleHKa H3jaraeMoii B
9TOIl KHMIe TEODHH; HanpuMep, BeJHKHH acTPOHOM H MaTeMaTHK
M. Kennep (1571—1630 rr.), oGopoHsig ee OT KPUTHKOB, YTBep-
KJaJd, UTO TOJbKO B X KHHMre BHAHT NYTh K INOHHMaHHIO NPHYHH
Belled M UTO OHa «6yAyud NPOYHTAHA H NOHATA, MOXeT OTKDHITh
Ta#nel Puaocodun» [618, ctp. 18—19].

ITn ocobeHHocTH X KHHIHM SIBUWIMCH NPHYHHOH TOro, u4TO B
IPEBHOCTH M B CPelHHe BeKa K Held ObJIM HANHCAaHbl MHOTO-
UHC/IEHHble KOMMEHTAPHH; HMH OOBACHAETCS TaKiKe, NoueMy 3Ta
KHHTa JIOJroe BDeMsl O0CTaBaJjach H3y4eHHO! HCTOPHKAaMH MaTeMa-
THUKH B 3HAUYUTE/JIbHO MeHbllefl CTeNneHH, ueM Apyrue kuuru «Ha-
qaJa».

AHTHYHON TeOpHH MPPAUHOHAJLHBLIX BEJIHUYMH, U3JOXKEHHOH B
X KHHre, NOCBSILIEH Psf HCTOPHKO-MaTeMaTHYeCKHX HCCAei0Ba-
Huil [82, 85, 134, 225, 255, 480, 503, 541, 587, 588, 618, 719, 739].
Ha ocHoBamMH ee n3yueHus CHesaH, HanpHUMep, BHIBOJ, UTO 3Ta
KHHra SIBJSIETC «CaMOH yauBHTedbHOH» [204, cTp. 76], «Haubo-
Jee 3aMeuarteNbHOM, TAK KaK OHa, JeMCTBUTENbHO, HanboJee 3a-
BepileHHast M3 BceX KHUr «Hauama» [588, ctp. 241]; B Hell BugaT
«o6pasell ryGOKOMBICAHA APEBHHX reoMerpoB» [85, crp. IX], a
paboty, npojeaaHHYI0 NPH ee HalHCAHHH, HA3BIBAIOT «3aCAYKH-
Bawoweil yausiaenus» [480, crp. 217]. Bo BBeJeHHH K pYCCKOMY
u3nanuo «Havan» 1880 r. M. E. Bauenko-3axapuesKko nuiuer:
«Hauana» EBKJnxa NpuHaAMe)aT ¥ UYHCIy TeX 3aMeyaTeJbHbiX
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TBODEHHH JApeBHero MHpa, KOTOpLle Bcerja OCTaHyTcs o6pasua-
MH B CBOEM pOJie, KOTODBEIM TeM OOJbllle VIMBJISELILCS, YeM
6oJbIIIe UX YHTaellb, i KOTOphle OGLIKHOBEHHO NPHIIHCHIBAOTCS He
oaHOMY JuLy. EclK ¢ mepBOro pasa HeKOTOpble YacTH ero M Ka-
KYTCA YTOMHTEJNbHBIMH, TO 3TO NPOHCXOAHT BCJEACTBHE TOTO
OTJIMYHTE/JIbHOrO XapakTepa HOBBIX METOJOB HCCJIEJOBaHHH, K KO-
TOpPBIM MBI [PHBBIK/IH; HO 1O Mepe TOrO, KaK MBI YriayG/semcs B
H3yyeHHe 3TOrO 3aMeyaTeJbHOr0 COYMHEHHs, TaKoe BIleyaTJeHHe
HCYE3aeT, a ABJsIeTCs] CO3HaHHe HeOORIKHOBEHHOH CTPOTOCTH J0Ka-
3aTeJbCTB H JIOTHYECKOH IIOC/Ie0BATENLHOCTH B MOPSIAKE HCTHH.
Takoe, nanpuMep, BneyaTJeHHe NPOU3BOAMT C MEPBOTO pasa je-
cartas kHura «Hauaa», HO BMecTe ¢ 3THM HUM OJHA H3 KHHMT He
TIOpa’kaeT Hac TakOX IMyGHHOK HccaenoBanuils [85, crp. IV—V]

B To ke BpeMsl cTaBsATCS BONPOCHI, CBI3aHHbIE C PA3bACHEHH-
eM colep:aHug X KHHUIH: KaKOB CMEBICJ KjaaccupHUKaluuu Hppa-
UHOHAJbHOCTEH, H3JIOXKEHHOH B Hel, ¢ COBDEMEHHOHl TOUKH 3pe-
Hus {39, 82, 255, 350, 480, 618, 587, 588, 1034, 1035], xaxkoBa
uenb ee nocrpoenus [39, 42, 255, 350, 1034, 1035], kakdHe NpHH-
LHIBl [OJIOXKeHH B ee ocHOBY [225, 255, 350, 1034, 1035], kakoe
MecTO 3aHuMaeT X KHHMra B cucreMe «Hauam» {33, 85, 255, 503,
739)], xak BooOlue TpaKTOBaJHUCh ajre6panuyeckue HppaluoHasb-
HocTH B HpeBuefi I'peuun [39, crp. 279; 42; 134, 1. II, crp.
358—510; 618] u, HakoHell, KakoBa JdaJjbHeiliulas cyab6a X KHHTH
H Kakylo poJb 3TO COUYHHEHHE ChIrpajo B HCTOPUHM MaTeMaTHKH.
MHorHe H3 3THX BONPOCOB YK€ HAILTH JOCTATOYHO IIOJHOE pas-
pellleHHe, ONHAKO HCCaeJoBaHHe Npo6jeM, BO3HHKAIOIIMX IIpH
uayveHud X KHUTH, M ceffuac HM B Koeli Mepe Helb3s CUYHTATh
3aBeplUIeHHBIM. B caenyoomux riaBax Mbl 06paTHM BHHMAanMe Ha
JBa TOCJEeIHUX BOMPOCA H NDUBENEM MaTepHaJs, KOTOPLIH MOMO-
JKeT NMOJYUHTh GoJlee WIH MeHee HCUepNbIBAIOUIMH OTBET Ha HHUX.

[Ipu nmepenaue cofepxaHusi X KHUTH Mpexkie BCEro BO3HHKA-
eT Heo6XOAUMOCTb MEPeNOXKHTh ee HAa COBPEMEHHHH anre6paunyec-
KHI1 A3bIK. XOTS 3TO B 3HAUHTENbHON Mepe HapyluaeT CTPOH uiel
EBkanna 4 MellaeT NOHSTH U3/aTaeMyl0 TEOPHIO B TOM BHIE, KaK
OHa NpejcTaBJs]ach TpeKaM, K 3TOH MOIAEPHH3AUHH NPHXOAHTCS
npuberHyThb, HGO TOJBKO TAaKUM IIYTEM MOXKHO CHeNaTh CoJpepa-
HHe KHHUTH JEerKOAOCTYNHEIM H o603puMbIM. Ilpu 3stoM ¢opma
anare6panyeckod HMHTEPIpeTalluy OKa3blBaeTcs B CYLIECTBEHHBIX
MOMEHTaxX pa3JIHYHOM Y pa3HBIX aBTOPOB M C Pa3HOH CTeNeHbIo
TOYHOCTH HO3BOJSIET NepeaaTbh CMBICA mpeasoxeHuin «Hauans.
Mpl 6yneM CTpeMHUTBCS Kak MOXKHO OJIHXKe CJIef0BaTb HIESM,
a rje 3TO BO3MOXKHO — H TEPMHHOJOTHH EBKIHAA, TaK Kak 3TO
HeoOXOIUMO AJ15 MPaBUHJBHOTO MOHUMaHHs MartepHana VI riaswb

HameH paGoTHL.
Mcxonubte moHsATHS X KHHTH — COM3MEPHMOCTb H HeCcOH3Me-
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PHMOCTb BEJHUMH, IDHYEM IIOJL BeJIHUMHAMH IIOHHMAKOTCS NPAMO-
JHHeliHble OTPE3KH H TIPAMOYro/bHble MIOWAfH. DTH IOHATHA
BBOLATCS B IEPBbIX ABYX onpeleneHusx. [loMumo JAHHEeHHO
coH3aMepHMBb X OTPE3KOB (T. €. TeX, KOTOpble MOTyT ObITh OJ-
HOBPEMEHHO H3MepeHbl KaKHM-1H00 OLHHM OTPE3KOM), paccmar-
DHBAIOTCSI TaKKe COH3MepHMBble B CTeNeHH, T. e obaa-
HaiolHe TeM CBONMCTBOM, YTO KBaApaThl, NOCTPOEHHbIE Ha HHX,
MOTYT GbITh H3MepeHbl OLHOH H TOH K€ MJIOMIAlblo; ecH TaKOW
TNJIOLaAH He CYLIECTBYET, TO OTPe3KH HA3blBAIOTCS HECOH3 Me-
PEMBIMH B CTENEHH.

Hanee (onpepeneHue 3) 3anaeTcsi HEKOTOPBIH OTPe30K, KOTO-
phIll onpejensieTcss KAK palUHOHaabHBIA. Jlia Hero, yTBep-
Kaaer EBKJHI, cyuiecTByerT GecuHC/JIeHHOe MHOMECTBO OTPE3KOB,
COM3MEpPHUMBIX HJH HECOH3MEepPHMBIX C HHM (Kak JHHeHHO, TaK H
B cTenenu). Bce cousmepumble ¢ HHM JHHEHHO U B CTelleHH Ha-
3bIBAIOTCST pPalHOHAJbHBMH, a HECOU3MepHMBle —H P D a-
LUOHAJbHBIMH.

HHTepnpeTHpys NPefJoXeHHYI0 KIacCHGHKAIHIO C NOMOILIbIO
anre6panueckofl CHMBOJIMKH, 0003HauaeMm 3aJaHHBIH OTpPe3oK ue-
pe3 g; Torga BCEe BEJHUYHHBI, H30GpaKkaemble NPSIMOJHHEHHBIMA
OTpe3KaMH, NOAPa3AeNsioTCa CAeAyIONIMM ofpasoM:

I. CousMepumele ¢ a, T. e. HMeOLHe BHJ ma, TAe M —pa-
IIHOHAJBbHOE UHCJIO;

I1. Heconamepumtle ¢ a:

1) couamepuMLle C @ B CTENEHH, T. €. HMeomHe BUa a) n ,
rjie n-— paudoHaJbHOE YHCJAO, OTIHYHOE OT KBaLpaTHOTO,

2) HecousMepHMBIE C @ B CTENeHH, T. e. He HUMEIOIuHEe BHAZ
al'n.

Benuuuns BHEAa ma M a}/n HasBaHL palMOHAJBHBLIMH;
nepenie (ma) —3T0 PaLHOHAAbHHE JHHEeHHO (MaH pa-
LMOHANbHBE B AJNHHE), a BTOPHE 2}/ n—palHOHAAb-
Hbe TOJABKO B CTeNeHH. Ecin paccMarpuBaTh OTDE3OK &
KaK €QMHHYHHH, TO DauMOHA/JbHEIE BeJHYHHH EBKJAHAA MOXHO
3anucaTh B BHAE m W }/n, rae m,n — pauuOHaJbHHE uHCJA.
Bpocaerca B rJasa oT/aMuHe €BKJMAOBA NOHHUMaHHg palMOHAa/b-
HOCTH M HppPAlHOHAJBHOCTH OT COBpeMeHHOro. B To BpeMms kak
AJf HAcC 3TO MOHSITHA a6COMIOTHHIE, AJS TpPEKOB OHH OTHOCH-
TEJbHBI: JaHHAs BEJHUMHA SIBASETCA PALHOHAJbHOB HJAH Hppa-
LHOHAJIbHO# B 3aBUCHMOCTH OT TOro, COM3MepHMa oHa (/1H0O
JUHEHHO, NM60 B CTEeNeHH) UK HecouamepuUMma C (PHKCHPOBAHHEIM,
HO BHIODAHHLIM NPOH3BOJILHO OTpeskoM. Kpome Toro, ecau mpu-
GeruyTh K anre6paMyeckoll TePMHHOJOIHH, TO, cOrJaacHo EBk-
JHAY, K paUHOHaJbHbIM OBIJIH OTHECEHH HE TOJbKO BEJHYHHEI
BHIA m, HO W Buuia )/ m.
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B crnenyouem, uerBepTOM, onpeieseHHH BBOAHTCA MOHATHE
palHoHaJbHOH H HPPALHOHAIbHON NJAOLIALH: KBAJpaT Ha 3alaH-
HOH palMOHaJbHON NMpPAMON Ha3BaH palLMOHAaJAbHBM H BCe
nJjouant, COU3MEpPHMbIE C HHM, ONPeleNsIOTCA Kak palluo-
HaJbHble, & HECOM3MEDHMBIE —KaK HDPPALHOHAJbHHE.

BBeneno Takxke NOHsITHe NpsiMOfl, KBAAPHPY IO Ule i HeKO-
Topylo miowane. IlycTs 3anana nuowans S (pue. 9); noctpoum
paBHoBenuKHH el kBaapat ABCD=a? Torpa ropopar, 4To CTO-
POHA @ 3TOro KBaapara KBaApHDVeT NAaHHYIO IJollaib S.

EBKJHI yTBepkiaer, uTo npsiMas, KBaApHpylollas HppaLH-
OHaJILHYIO MJIOLIAAb, TAKXKe UPPalHOHAaJbHA.

Conepxanne X KHHIH YCJIOBHO NOAPA3LeAeTCSA Ha HECKOJBKO
otnenoB. B mepeom M3 HHMX (npensokeHus 1—I18) naioorcs Kpu-
TE€PHH ONpelesieHHs TOTo, sBJseTCcs paccMaTpHBaeMas BeJHuHHa
palMOHaJbHOH UM HPPALHOHAJLHOH H, €CAH

OHA PALHUOHA/JbHA, TO B IJHHE HJH TOJb-
KO B CTENEHH.

3HaMeHUTOe  NepBoe IpeNJOXKEeHHe B c
JlecATO# KHHTH IIpeiaCTaBJAseT cobolt Ty
OCHOBY, Ha KOTOpPOH OBIJ NMOCTPOEH ,METOJ E
HCcuepnuBaHusa EBnokca, curpaBmuf
CTOJb GOJBIUYI pPOJb B HCTOPHH AaHTHY-
HOH MareMmaTHkdH. B 3TOM TNpenoXKeHHH
YTBEDXKOAETCA M JOKAa3bIBAa€TCA, YTO , I/
JBYX HepaBHLIX BEJHYHH, e€CJH OT 60Jb- Puc. 9.
el oTHHMaertcs GoJblie TOJIOBHHBI ¥ OT OCTaTKa GOJbIlUe I0J0-
BHHBI, H 3TO [€JaeTcs NOCTOSHHO, TO OCTaHeTCs HEKOTOpas BeJiH-
YHHa, KoTopas OyleT MeHblle 33aJaHHOM MeHbllel TPAMOH>.

Ha ocHoBanuny storo npenjoxenus B X1 kuure «Hauvany nKo-
kazaHo (XII, 2), uto Kpyru oTHOCATCS APYr K APYTY Kak KBalpa-
ThI, IOCTPOEHHbIE Ha MX AMaMeTpax, H psax Apyrux Teopem (XII,
5; XII, 7; XII, 10).

B npensoxeHHH 2 ONMCaHHBIA Npouecc (Tak Ha3bIBaeMBIH al-
roputMm EBKJHMJA) NDHMeHeH KaK KPHTEPHH CYllecTBOBaHHA 00-
1eff Mepbl [OBYX HepAaBHBIX BeJMUHH: eCJH IIPH TIOCTOAHHOM Ie-
PEeMEHHOM BBLIYMTAHHH OCTalollleecsl HHKOr4a He H3MEepPHT CBOEro
NpejllecTBYIOLEr0, TO BeJHUYHHBI HECOM3MEePHMBbI.

YCcTaHOBJEHHE 3TOTO KPUTEPUS SIBJSETCSl OTNPABHOH TOUKOH
Il TIOCTPOEHHs Beell Teopuu. B npennoxenuax 3 v 4 pemaercs
3ajaya TNpaKTHYeCKOT0 HaxoXJeHHs oblueld HauboJbluiell Mepbl
0J ABYX H TpeX COM3MEDHMBIX BEeJMUHMH C NMOMOIUBIO 3TOr0 Npo-
uecca. 3pech xe (GOpMyJHpyeTcs CHEICTBHE: €CJIH HeKOoTopas
BEeJIHYMHA H3MepseT AaHHble BeJIHUHMHB, TO OHA H3MepfAeT H HX
o6ulyr0 HanGoJbUIYI0 Mepy.

Ecan npuMeHHTh anre6panueckyio TepMHHOJOTHIO, TO OKAXKeT-

A D
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€1, 9TO B 3TOH (hopMe npensoxenus 2, 3, 4 aHAJOrHUHBI NPEAJO-
xenusam 1 —3 us VII, apudmMernueckolt, kauru «Hauams.

B npeasoxkeHusx 5—8 pemiaercs 3afaua: olnpefesHTh, Koraa
OTHOIUEHHS ABYX BEJHUHH MOTYT OBITE 3aMeHeHbl OTHOILUIEHHAMHU
yucen. Crayana (X, 5, 6) 1moxkasaHo, 4TO COH3MepHMble BEJHUH-
HBl MMEIOT MeXIY cO6OH OTHOIIeHHe, KaK YHCA0 K YHCJaY, H 06-
PAaTHO, ec/Id BE BeJHUYHHBI HMEIOT MeXay co6of oTHOIIeHHE, KaK
YHCJIO K YHCAY, TO OHH cousMmepumel. 3atem (X, 7, 8) ycTaHOB-
JIeHbl AHAMOrHYHbIe MPEeJOMKEeHHs OIS HECOH3MEPHMBIX BEeJHUMH:
OHH He HMeT MeXAYy co6oil OTHOIUeHMs, KaK YHCAO K YHCAY,
U o6paTHO, ecH [Be BeJHUHHBl He HMEIOT Mexay cobo# oTHolIe-
HHS, KaK YHCJIO K YHCJIY, TO OHH Hecou3MepHMBI. TakuM o6pasom,
OKa3bIBAETCH, YTO OTHOIUEHHE [BYX BEJUYHH MOMKET OBITh CBefe-
HO K OTHOILUEHHIO ABYX HYHCEJ B Cjayyae, ecjqH 3TH BeJHYHHB! J4-
HeHHO COH3MEpHMBI.

B npennoxenuu 9 (Tak HasbiBaeMas Teopema Tesrera) 3TOT
BONPOC paccMmaTpuBaercsi noipobHee. OxasblBaeTcs, YTO €CJH
JaHpl [1Be JHHeAHO COM3MepUMbie BeJHYHHBl, TO KBaApaThl, IIO-
CTPOeHHBlE Ha HHX, OTHOCATCH Mexay coboff, Kak ABa KBajgpaT-
HBIX yHMcaa; o6paTHO, Y IBYX KBAaApaTOB, OTHOCHALIUXCS MeXAY
co60o#, KaK KBaJpaTHOE YHUCJO0 K KBaLDAaTHOMY YHCJIY, CTODOHB!
JIMHEHHO COM3MepHMBL.

Takum obpa3oM, 3gech AaHE HEOGXOAMMBIE H AOCTATOUHHIE
YCJIOBHSI, KOTOPBIM MNOJIKHBL YIOBJAETBOPSITH ABA KBajpara Aas
TOrO, YTOOB MX CTODOHHL OBHIAM COM3MEPHMH B aJuHe, B To xe
BpeMs IJs IBYX HECOU3MEPHMEIX JHHEHHO (COM3MEDHMBIX TOJb-
KO B CTeNE€HM) BEJHYHMH KBaApaThl, NOCTPOEHHHE Ha HHX, He
HMEIOT MexAy cOo60f OTHOMIeHHd, KaK KBaJPaTHOE HHCAO K
KBaJpaTHOMY YHCJIy; H obpatHo. B nepeBone Ha aarebpauue-
CKHR 43BIK 3TO [pEeANONKeHHe (eCJm nago VA=mV B, o
LJIs mJomane KBanpaToB, NOCTPOEHHHIX Ha HUX, A H B umeer

A k
MECTO OTHOWIEHHE — = —— , TAe R, | He ABJSIOTCS KBaJLPATHHI-

MH YMC/JAMH) O3HAYaeT, YTO KOPEHb W3 HETOYHOTO KBanpaTta
HE MOXKeT ObITh BLIPAXKEH DalHOHANIBLHHM YHCIOM. Boobuie xe
B IpelJoXeHHM 9 YCTaHOBJAEHA 3aBHCHMOCTh MEXIYy BeJHUHHA-
MH H uHCJAaMH.

Orciona BhITeKaeT MHTEpecHOe CJ/elACTBHE, Kacaiolleecs Be-
JHYHH, COH3MEPHMBIX JHHEHHO u B CTeNeHH: H3 JHHeHHOH
COM3MEDHMOCTH ABYX BEJHUYHH BCeria CIeLyeT COM3MEPHMOCTh
B CTE€NeHH, HO COM3MEepHMBIe B CTeeHH He HEOOXOAUMO Cous-
MepUMBbl JIHHefHO; U3 JUHEeHHOH HEeCOHU3IMEPHMOCTH He Cjaeny-
€T HeOGXOLHMO HeCOM3MeDHMOCTb B CTENEHH, HO M3 HEeCOHu3-
MEPHMOCTH B CTENEHH JHHE{Has HEeCOU3MEPHMOCTh CJAeLyeT C
Heo6xonuMoCTbI0. TIpH anreGpaHueckoil 3amHCH 3TO OUEBHI-
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HO: U3 @ = mb Bceraa caeayer a*= m,b*(m, m; — pauuoHanb-
HH), HO U3 Va=mYV b crenyer a, = mb, (rae a,, b, —pauuo-
HAaJbHBIE YUCJAA) JUIIL NMPH YCJIOBHH 4 = af , b= bf .

B npeanoxenuu 10 pemaercst 3agaya Ha IIOCTPOEHHE; €CJH
jlaHa HeKOoTopas IpsiMas, NpeijaraeTcsi MOCTPOUTb [JBe HEeCOM3-
MepHMBble C HeH NpsMble, H3 KOTOPLIX OJHA HecOM3MepHUMa ¢ Hel
TOJIBKO JIHHEHHO, a JApyras — M B CTeNeHH. 3ajfaua pellaercs Ha
ocHOBe npegsgoxenus 26 u3 VIII xHuru, coriacHo KOTOpPOMY
MogoGHble NJIOCKHE YHCJIa HMEIOT OTHOLUeHHe, KAaK KBaJpaTHOe
YHCMO K KBaApaTHOMY uucay. [locTpous TpeGyeMble npsimble, EB-
KJIML TeM CaMblM JIOKA3blBAE€T CYLUIeCTBOBAHHEe BeJHYHH,
HECOH3MEepDHUMBIX HH JHUHeHHO, HH B CTEeINEHH.

Ianee noxkasaHbl TeOpeMbl, KOTOpble B COBPeMeHHBIX 0003Ha-
YeHUsIX MOTYT OBbITb 3aNHCaHBl CJAELYIOIIUM O6Gpa3oM:

1) ecan paHwl BeanuuHn A, B, C,Du 4;—=%, npuuem A
cousmepuMa ¢ B, to u C cousmepuma ¢ D; obpaTHO, U3 Heco-
uamepumocTd A ¢ B BuTekaer Hecousmepumocts C ¢ D (mpex-
aoxenue 11);

2) TpaH3HTHUBHOCTb CBOHCTBA COM3MEPHMOCTH: €C/IM AaHbl Be-
guunnsl A, B, C, npuuem A cousmepuma ¢ C, a B cousmepuma c
C, o A cousmepuma c B (npennoxeHue 12);

3) ecau paunnl Benwuunsl A, B, C, npuuem A cousmepuma ¢
B, HO Hecousmepuma c¢ C, To u B Hecouamepuma ¢ C (npenJo-
xKenue 13).

[Ipennoxenue 14 BaxHO TeM, YTO B HEM pacCMaTPHBAIOTCS
BEJHUUHHB, YAOBJAETBODPSIOUIHE CAEYIOIIHM YCJAOBHSM, KOTODHIE
6yayT uMmeTh 60/blIO€ 3HAYEHHe B fajbHefilieM: AJs BEJHUYHH
A, B umeer Mecto paseHcTtBo VA% — B*=C, npuuem C .u-
HefiHO cousMepumo ¢ A, T. e. A =mC. EBkaun Bupaxaer 3TO
yCJI0BHE TaK. BeJqHyYHHa A B kBagpaTax OoJblie BeJHYHHH B
Ha xBajapaT BeauuuHwl C, JuHefiHO c cobo#i cousmepumoi. B
npenjoxeHHH 14 INOKA3aHO, YTO €CJH HMEIOTCS 4YeThipe BeJaH-

uyune A, B, C, D, npuuem % = —g— HA?—B2=aqa% C*— D=

= b?, TO NpU YCJAOBHH, YTO @, A COHU3MEPHMBHI, OKa3blBaeTcsd,
yto b, C COMBMEPHMH; eCau ke a, A HeCOH3MEPHMEl, TO U &,
C HeCOU3MEPHMB!.

Takum o6pa3oM, B PACCMOTDPEHHBIX BhIllie NpeloXeHUax Es-
KJHA YCTAHOBHI 3aBHCHMOCTb MeXAY Y4YeHHeM O
COM3MEPHUMOCTH H TEOpDHEH OTHOUIEHH

B npensnoxenusx 15 u 16 yTBepxkpaercs, YTO B pe3yJbTaTe
CIIOXKEeHHsI COU3MePHMbIX (HeCOU3MEpHMEIX) BEJIHYHH MOJydaeTcs
BeJMYHHA, COM3MepuMas (HeCOM3MepHMas) ¢ KaxAOH M3 JaHHBIX
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BeJHYHH; H 06paTHO, eCl1H pe3yJbTaT CJOXKEeHHs ABYX BeJHYHH
cousMepuM (HECOM3MEPHM) C KaKIOH W3 HuX, TO H CAMH BEJH-
YHHB COM3MEpHUMbl (HECOM3MEpHMBI) Mexay coGofl. IToT (axT
HCIIOJb3yeTCs B NpefnoxeHusix 17 u 18, urpatomux upessbluai-
HO BaXKHYI0 pOJb B [0Ka3aTelbCTBAX MOCHEAYIOLIHX IpeoKe-
guft X kuury. [lo cyliecTBy 3/€Ch YCTAHOBJIEHO, YTO pelLUEHHs CHC-
TeMbl ypaBHeHHH

x+y=a,
b2
T’
rpe a>b (wm, 4TO TO XK€, KODHH KBaJpPaTHOrO ypaBHEHHS

Xy =

b2 o
ax —x?= -4—>, COHU3MEDHUMLl HJH HECOM3MEepUMBl MEekKAy coboi

B 3aBHCHMOCTH OT TOro, COH3MEDHMBl HIH HECOUBMEDHMBLI MeX-

Ly cobott au 'V a® — b. Eskaun GopMyIUpyeT npeanoxenue 17
aasa neyXx BeauuuH A u BC (puc. 10), rme BC > A; ecau k
BC _npunoxen® c HenoCTaTKOM B BHA€ KBajpaTa IapaJiieno-

rpaMM, paBHBIH ueTBepTOfi 4acTH kBaapata Ha A (T. e. ecan

A2
BHIIOJHEHO ycaoBue BC=x4y, xy =), U ecau oH pas-
JleJisieT ee Ha COM3MepHMBbie 4acTH (T. e.

A eCqH X M Y COH3MEDHMbI), TO B KBaj-
Fooomm - %L parax 6oapmwas 6yner O6oablue MEHb-
Bt ¢ luef Ha KBazpaT Ha COM3MepHMOH C
k I coboit JauHeHHO mpsmo#t (T. e. TOr-

Puc. 10. pa BC*— A* = D?u BCu D cousmepu-

MBl); U 06paTHO.

Takum 006pa3oM, KOPHH Xy, X, YDaBHEHHS ax—-x2=—ii
COM3MepHMBI, ecld a u }/ a® — b® cousMepumsl; H 06paTHO, ec-
i a v Y a? — 8% cousmepumbl, TO H KOpHU YDAaBHEHHS ax —
— x? = 4~ cousMepuMsl. Mau, IpYrUMH C/IOBAMH: €CJH % =k

2
2 __ pe
(k — panuoHa/sbHOE YHCIO), TO -V—aa—b— =/ (/ — pauvoHann-

HO€ YHCJ0); M 06paTHO. B 3TOM mpensokeHHH, Cl1eL0BaTeNbHO,
naeTcs HeOoOXOAMMOE H JOCTaTOYHOE yC/IOBHE DallMOHaAbHOCTH
KOpDHeH yKa3aHHOTO ypaBHEHHS.
[Ipennoxenue 18 no cofep:kaHHUK aHANOTHYHO TpeablAYyLIEMY
C TOH pa3HHIeH, YTO Peub HIET O HECOU3ZMEPHMOCTH KOPHEH.
[Ipennoxenre 19 mpuHATO CYHTATH HAYAJOM BTOPOTO pasie-
sna X kuuru «Hauan», B xotopom EBkaum paccmarpusaer nJo-
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1IafH, TOCTPOEHHbIE Ha COM3MEPHMBIX H HECOH3MEPHMbIX (JIHHEH-
HO M B cTeneHu) npsmbiX. OkasblBaeTcs, YTO NPSMOYTOJBHHK,
3aKJIOUEHHbI! MEXIY ABYMS DalHOHAJNbHBIMH NPSMBIMH, COH3Me-
DPHMBIMH MeXAy co00H /HHeHHO, palHOHa/eH; U 0OpaTHO: eCsH
NpsIMOYTOJbHHK pallOHAJNeH W OJHa CTOPOHA €ro palHOHa/bHa,
TO ¥ BTOpas Takxe OyJeT palUOHAJIbHOH H COM3MEpPUMOil C Mep-
BOi JuHelHO (npennoxenus 19, 20).

Ecau xe MoCTPOHTh NMPSIMOYTOJbHHK Ha PAllHOHAJBHBIX Npd-
MBIX, COM3MEDHMbIX TOJNbKO B CTeleHH, TO OH OKaxercd Hppa-
IHOHANbHBIM. EBKJIHJ HasplBaeT ero MeJHaJbHBIM, a CTO-
POHY KBajpara, PAaBHOBEJHKOro eMy, M e [ H a a1 b10. OH noxasbi-
BaeT, UTO 5Ta NpsaAMas TakxXe UppallMOHAJbHA.

[lepeBons 3TH NpPeNJIOXKEHHS Ha aare6panuyeckHi [3blK, MBI
BHAMM, YTO B HHMX YTBepxAaercdA: 1) NpousBeleHHe OBYX JH-
HeHHO COW3MEDHMBIX DAaLHOHAaJbHLIX BEJHUYMH €CTb TaKxKe Dad-
UMOHAa/MbHAs BEJHYMHA; [APYTHMH CJ0OBaMH. 31eCb Jl0Ka3aHa
palMOHAJNBHOCTh TNpoH3Benenult Buia mn u VYV m-Vn (rze
Vn=~kV m); 2) o6paTHoe yTBepKIeHHE: eCH NPOU3BELEHHE
mn 1 ONWH COMHOXHTEJAb M DAallMOHAJBHHE, TO H BTODOH cO-
MHOXHTEJNb H palHOHaJeH M COU3IMEepHM JHHe#Ho ¢ m; 3) npo-
H3BeJleHHe ABYX pPAlLHOHAABHBIX, HO COH3MEDHMHX TOJBKO B
crenenu Benuuus Vm u Vn (1. e. V/'n He umeer Buma kVm,
rae Rk — paudoHaJbHOE YHCJO) €CTh UPPAUMOHAJBHAS BeJIHUMHA

V'm -V n. Tlepeas us paccMaTpuBaeMbiX EBKAMIOM HppalHO-
HAJBHOCTEH — MEJHalb — MOXET OLTh BhlpaXkeHa®, CJefoBa-

—— o —
TeJbHO, KaK Vl/mVn HJAH KaK I/-mn.

[Tpensioxenue 22 —obpaTHOoe MO OTHOWEHHIO K 21; B HeM
YTBEDHJACTCH, UTO eCJad IJIOWAAb MeluadbHa U OAHA U3 CTO-
POH IPSAMOYIOJbHHKA pAalHOHAJAbHA, TO BTOpas OyneT Takxe
paunuoHaJbLHOH, Hecou3Mepumo# ¢ neppofi. JIpyrumMH CJ0OBaMH,

YacTHOE OT JeJEeHHS BeJuuuHbl }/ A Ha pauuoHaibHYIO B ecTh

BeauuuHa C, pauuMOHaJbHAA B CTENEHH U HeCOM3MepHMas cVA
JUHedHo.

Ilpennoxenuem 23, comepxalluM YTBepXKIeHHE O TOM, UTO
BcAKass npsiMas, COM3MepUMasi ¢ MeJHalblo, eCcTb MeauaJb,
EBKnuI BbIeNsieT H3 MHOXKECTBA BCEX HPPALHMOHAJDBHBIX NPSMbIX
IIOAMHOXKECTBO MeAHanen.

E 3 ]
B namnoM cnyvae scer XapakTep HCKaKeHHH, KOTODLIM NOJBEpraeTcs
CMBICT npepnoxeddit X KHHTH B Pe3y/ibTaTe aJrefpaHyecKOH HHTepNpETaLHH
TEOMETPHYECKHX NOHATHI: OKa3bIBAETCH, YTO PALHOHAJbHAS B CTEMEHH BeJHYH-

Ha VA BbIpAXKEHA TaK Xe, KaK H KBajpaT, [OCTPOEHHbIH Ha MeaHasH

4, -\2 —
()/B =VEB, T. €. MefHaapHas naomais. Has EBkauma xe sto cy-
LIECTBEHHO PasuuHble IOHATHUSA.
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Cnenywomas Tpynna npemtoxeruit (24—26) aHaJIOTHYHA
fpefp AYIIHM NDELJIOXKEHHAM OTHOCHTE/NbHO Iollanes, mocCT-
POEHHbIX HA PalMOHAJbHBIX NPSAMBIX, C TOH pasHHLeH, 4TO 31€eCh
peuyb HIeT o MenHanax. [TokasaHo, uTo: 1) ecqu IBe MeIHaTH
COM3MEpUMHl JHHEHHO, TO IJIOWALbL NPAMOYTOJbHHKE, 3aKJI0-
YyEeHHOI'O0 MEXAYy HHMH, MeluastbHa (npennoxenue 24); 2) ecau
MeIUaJH COH3MEDHMBl TOJbKO B CTENEHH, TO TMPAMOYTOJBHHK
MeXAYy HHUMH MOXeT ObTb JHGO paLHOHAJIbHHM, JHO0 MeIH-

4 — 4 -

atbHBIM (npennokenye 25). To 3HAYMT, uTo ecnuy m=~ky n,
4 — 4, 4 4 - —

rfie k—paiHoHaIbHOR uHea0, 0V m-Y ' n= kY n-y' n=~kY n.

4,— — 4, 44— —

Ecn xe vVm=VEk-yYn,toym-vn=1Vkns rorma aubo
NOA KODHEM CTOHT KBAaJApaTHOE 4YHCA0, JHGO HET; B 3dBHCH-
MOCTH OT 3TOrO IJIOLIAAb JAH60 paNMOHAAbHA, HMGO MeaHa/bHA.

Haxkonen, B npeanoxeHHH 26 NOKa3aHO, YTO pAa3HOCTb MEXAY
JABYMS MeIHaJbHHIMH IJIOUANAMH HE SBJIAETCS DalHOHANBHOH,
T. e. uTo pasHocTh }'m—V'n He mMoxer GHTb DaBHa palHO-
HaJbHOMY YHCTY.

Ha sTom KoHuaercst BTOpo# pasfen aecsTofl kHurd «Hauan».

B Ttperbem pasnene (npensoxenus 27—35) naercs MOCTpoe-
HHE Nap COM3MEPHMBIX M HECOH3MEeDHUMBIX IIPAMBIX, KOTOpHIE
YIOBNETBOPSAIOT PAAY YCJIOBHH, HalaraeMblx Ha IVIOWIAAH NPAMO-
YTOJIbHUKOB, 3aKJ/IOUEHHBIX MeXAY 3THMH NPSAMBIMH, KBaapaToB,
IIOCTPOEHHBIX Ha HHX, H T. A. llenb 3TOro nocrpoenus BhIsiICHsIET-
CA TONBKO IIpH Nepexole K cleaylomleMy pasneny, rae Esxaun
BBOJHT WIeCTb BHAOB HPPALHOHAJBHOCTEH, NOAYYaeMbiX C I10-
MOHIBIO cJ10XKeHHsl. TorAa CTaHOBHUTCH MOHATHBIM, 4TO NpPEAJOKe-
HHs 27—35 ABJSIOTCS INOATOTOBHTENLHEIMH JJISi BBEICHHS 3THX
HPpalMOHANBHOCTEH: MMOCTPOUB HX, EBKIUA TeM CaMBIM AOKa3bl-
BaeT HX CYLIECTBOBAHHE H IIOCJE 3TOTO HaeT OnpejeseHHs, Te-
epb yxKe HMeKLIHe CMblc/. EBKIU He Hanaraer nociefoBaTesb-
HO CBOETO XO[a MBIC/H, a8 cOOOLIAeT pe3ysbTaT, H3BECTHLIH eMy
3apaHee. IJTa OCOGEHHOCTb  H3JIOMKEHMS] COCTaBJSET OAHY H3
TPYLHOCTEH, BO3HHKAKIIMUX NPH uTeHHH X KHUTH.

[pexnae scero (npennoxenus 27 u 28) cTpositcs gBe 3a-
KJIIOYaKmHe AaHHYI0 IJ0WA/b, COU3MEDHMbIE TOJNBKO B CTENeHH

4 e 4
Meanaan (’I‘. e. nse BeauunHsl Buaa ¥V A u VB, pas KOTOPBIX

4 — 4, —
He MOXeT GbiTb BHINOJHEHO COOTHOLIeHHe ) A = k vV B, no
4 ~—\2 4 ——\2
BBINIOJIHAETCS COOTHOLIEHUE (VA) = 1(1/3) , roe k, [—

PauMOHANbHEIE xmc:xxa). B nepsom csayuae 3ta miomanp npen-
noJiaraeTcst PallHOHAJBHOH, @ BO BTOPOM — MEJHAaABHOM,
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B aByx caenylomux 3a 3THMH INDeLJOXKEHHAMH JeMMax
pewarTcss 3azaud: 1) HAWTH JABa TaKHX KBaApaTHbIX 4YHCJA,
YTO H COCTaBJeHHOe U3 HUX OyJneT KBaJpaTHHIM YHCJOM, T. €.
JaTh UEJNOYHCJTEHHOE pelleHHe HeolpeleNeHHOr0 YDaBHEHHUST
x%+ y? = 2%; 2) HaliTM 1Ba TaKUX KBaJpaTHBIX YHCJa, YTO COC-
TaBJEHHOE H3 HHX YHCJO He 6yJeT KBaApaTHHM. Pemende nepsot
3a/a4uH MOXET OLITb MPEeACTABJEHO B BHIe mnpg U mnp®—
— mng®, a BTOpO#l — B BHAe mnp?-mng* H

1 2 s 2
[-Q—(mnp —mng*)—1].

[Tocne artoro EBKAHA mnpHcTynaeT K NOCTPOEHHIO nap Hppa-
HHOHAJBHEIX NPAMBIX, YVIOBJETBOPHIOLIHX  YCJOBHAM, KOTOpHIE
OKaXyTCcs HeOOXOLUMBIMH B JalibHeHIieM*,

B npennoxenusx 29 u 30 OTHICKHBAlOTCS ABe DaluUOHAJb-
HEle COM3MepHMble TOMLKO B CTeNeHH mpsMmbie A= )Va #
B = V'b rakue, uto Beauunsa ) A*— B® 6ymer: 1) cousme-
puMmoit ¢ A u 2) Hecousmepumo#t ¢ A. B npeanoxenun 36, ans
kotoporo X. 29 ¢ X. 30 sABJAITCH NOArOTOBHTEJLHBIMH, pac-
CMaTpHBAETCS MPPALHOHAJbHAsS NpaMasi, NOJy4YeHHas! CJI0XEeHHeM
IPSIMBIX YKa3aHHOTO BHJA; 3Ty MNpsaMyl EBKAuA HasblBaeT
,OMHOMHaAbIO® (LOCTOBHO: HMeouass NB4a MMEHH) H 10Ka3LBaeT
ee HppauHOHaAbHOCTh, B coBpeMeHHL X 0003HaueHus X OHHOMHAIB

umeeT Bua Va4V b. TIpu 3ToM GHHOMHaJb, YIOBJIETBOPSIO-

mas yCJIOBHSM Npenoxenus 29, ectb Va+ Va X V1 —k%,
rie k£ — palHOHAJIBHOE UHC/IO, 3 GHHOMHAJb, YAOBAETBOPSIONIAS

- nya
ycaoBuaM npeaoxerus 30, ects Va 4 VTI;__.T
m n
n — ueJele 4YHC/Ia TakHe, uTo m*+ n* == xBaapaty.

B npensnoxerusax 31 u 32 HaxonATCd JABe COM3MEPHUMBIE

4 — 4 —
TOMBKO B CcTeneHH Meauaan A = y'a u B= 1/ b Takue, uTo Be—

auuuna )/ A? — B® nuueitno cousmepuMma ¢ A M IJOmAnb, 3a-
KJIIOUeHHass MexJy HHMMH, 1) paudonaibHa W 2) meauasbHa. B
npeajoxenusax 37 u 38 EBkaua paccMaTpHBaeT NpsiMble, Ipen-
CTaBagIOMHe COO0H CyMMbl HafileHHHIX INpSMBIX; OH HasbBaeT
X, COOTBETCTBEHHO, N e€pPBOH MU BTOpPOH OHMELHaAJAbIO
H JIOKa3bIBa€T HPPAllHOHAJBHOCTb Kamao#l M3 HHX. B cospemeH-
Helx o603HaueHHsiX InepBasg OHMesnHaab uMmeeT BUL A 4 B=

, TIe M Hu

* Ilpn H306pakeHHH eBKJHAOBLIX HPPALHOHAJBHOCTE! C NOMOIUBIO COB-
peMenHOH ajre6panyeckoil CHMBOJHKH MbI GyJeM CTPOro NpHIEpXKMBAThCH (op-
Mbl, BBeAenHoll M. H. BecesloBcKMM B COOTBETCTBYIOIUMX pasfeslax KOMMEHTa-
pHes k X kunre «Hayan» Toro H3jaHms, Ha KOTOpOe Mhl NMOCTOSHHO CCHLIAEMCH.
Takove eansoo6pasne HeO6X0AUMO ANS TOTO, YTOGH H3GABHTh YHTATed OT JIHUI-
HHX 3aTPYAHEHHH, CBH3aHHBIX ¢ OOGO3HAUEHHSIMH,
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= VZ(V;—F ]4/;;5), rae k— paumoHaslbHOE YHCIO, a BTOpas
Atp—i/a(+ V)

B crelyloWux Tpex MpelloXeHHsx (33—35) EBxJaua Haxo-
JMT TPH aphl NpsiMbiX A ¥ B, HeCOH3MepHUMBI X B CTENCHH,
YIOBNETBOPSIOUIHX, COOTBETCTBEHHO,  YCJIOBHMAM: 1) miowmanp
A2+ B2, cocraBJeHHasl U3 HX KBa1paToOB, PallHOHA/bHA, @ 3AKJIO-
YeHHBIH MEXJy HHMH NPSIMOYToMbHHK A B Menmanew; 2) mnJjo-
manp A2-+B82 MenuanbHa, a NpsIMOYroJpHHK A B pauuoHasew;
3) kak miomwanp A2+ B2, Tak U NPSMOYTOJbHHK A B MeaHaJbHBI
¥ B TO € BpeMs HecoM3MepHMBbI Mexny cobod. [lanee (mpenso-
x)enus 39—41), Kak U paHbille, PACCMATPHBAIOTCS TPH UpSMELE,
MOJYYaloIHecs CJAO0XKEHHeM HalJeHHBIX NPSMBIX, H IOK4a3bIBAET-
csl HpPALHOHAMBHOCTh Kaxao#. IlepByio u3 HuX EBKIMI Ha3bl-
BaeT «BoMplre» HPPALHOHAIbHOCTDIO; ee anredpanyeckoe BhIpa-
JKeHHe TaKOBO:

.

N A e

Bropasi HaspaHa «palHOHAJbHO M MeAHaJbHO KBaipHpYlo-
wed» ¥ MoxKeT ObITh H306paKeHa Kak

‘/Vlgfkﬂ <1+V1:Lk2_>'

Haxkonern, Tperbsl HasBaHa «GHMeIHaJbHO KBaJpHpYyoOiled»;
anre6panyecKy OHa BhIpaKaercsl Kak

Vab T _Yar 1/ L
e VTFE +1)=Vas -}/ 1+ o -

Takum ofpasom, EBKaHA [pan onpeleseHus IIECTH HPpalUo-
HaJbHOCTEH, MOJMyyaeMblX C MOMOLIbIO CJHOXKeHHs. B ocHoBe aToil
KlnacCHUKALUH JIeXUT HIes, KOTOPYIO Jerko NpPOCAeqHTh: Ha
NOJYUEHHOH  cjoxeHHeM npsimofi A+ B crpouTcss Ksaapar
(A+B)2=A%+B2+2AB ¥ paccMaTpHBAIOTCA BCE 3HAYEHHs,
KoTopble npuHuMaior naomann A2+ 82 u AB. Bo3MOXHBI caefy-
IOllIHe C/IyYyaH:

I. A u B coM3MEPHMBI B CTEleHH:

1) A n B pauuoHa/JbHbl B CMBIC/E Eskaupa; torga A+B —
6HHOMUAJD.

2) A u B menua/bHb; TOrAa

(a) ectu A B paumonansio, 1o A--B — nepsas 6¥Menalne,

(6) ecin A B uppauuoHAaNbHO, TO A+B —Bropas  6uMe-
JHafb,
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II. A u B HECOH3MEDHMBI:

1) ecan A%+ B2 pauuonaasno, A B MenuasbHo, To0 A+B —
«60oJblIany;

2) eciu A2+ B? mepuanbHo, A B pauunonanbHo, TO0 A+B
«palUMOHAJNbHO M MENHAaJbHO KBa[pHPYIOLIAs»;

3) ecin A2+ B? menuaasHo, A B menuanbHo, 10 A+B «Bu-
MeJHaJbHO KBaZpHpPYIOL{asi».

3arem (npennoxenus 42—47) Ha ocHoBaHuH X. 26 EBkauxn
[IOKa3bIBaeT, 4To  [Jis ONpeLeJeHHbIX MM HpPPaUHOHAJbHOCTEH
nepBoil reKcajbl HMeEeT MECTO eMHCTBEHHOCTb Da3JOXEHUs Ha
COCTABHBIE YaCTH, T. €. €CJIH B NIpefenax ofHoro Buaa A+B=
=A1-!—BI, TO A=A1, B=Bl

Hacsnenyiouem 3Tane paccyxjaeHuii EBkani BBOAHT Hppa-
IHOHAJBLHOCTH BTOPOH rexcannl, 4 UMEHHO, INEeCTh BHAOB OHHO-
muanes. Ilyets A = Va, B= Vb, A -+ B—6uEOMHaIb H
A > B. Torza B 3aBHCHUMOCTH, BO-I€DBLIX, OT TOro, Oyner Ju
Beipaxcenue }/ A2 — B? cousmepuMo HJM Hecouavepumo ¢ A, a
BO-BTOPBIX, OT TOrO, COM3MepHMH A uaH B ¢ pauvoHaJIbHOH
TIpSIMOH, BO3MOJXHBI CJEAYIOIHE CAyqau:

I. VA2 = B? cousmepum c A:

1) ecan A consMepyMa ¢ JaHHOU paUHOHaJbHOH mpAMOH, T. €.
ecan A pauuoHanbHa, To A+ B — nepeas GHHOMHAJB;

2) ecau B pauuonaswHa, T0 A+ B — BTOpas GMHOMHAJL;

3) ecin HH A, HU B He paunoHasbHe, TO A+B — Tperbs
OHHOMIAMB;

II. VA*— B? HECOU3MEDHM ¢ A:

1) ecin A pauuonanvHa, To A+ B —yetBeprass GUHOMMAJD;

2) ecau B pauuonanbHa, To A+ B — nsaras GHMHOMHAJb;

3) eciu HH A, HM B He paunoHaabHel, To A+ B — mecras
GUHOMHUAJIb.

B caenyomux npensnoxenusx (48—53) maHo mocTpoenue
wectd GHHOMHAJEH, T. €. JOKa3aHO HX CyIiecTBOBaHMe. Ecuu
NpuGerHyTs K ajreGpavyeckoil 3amucH, TO 6MHOMHaJIH B, B,
B, By, Bs, Bg MoXHO 1300pa3uTh CJEAYIOIIMM 08pa3oM: ecau
r—32[aHHas palHOHa/lbHAs MPAMas, COM3ZMEPHMOCTBIO C KOTO-
poi onpenensierca pauroHaabHocTs 4 u B, To

Bi=mr+rl/-m’
B, =r —2 _
2 er_n2 + mr,
_BSZV-CL—I—V-I——H,“’-V&;,
Bi=Va+Vb—mr+Vmr—(a—b,
b # kBaxpary,
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By =V mr* +c + mr,
Bs=Va-+Vb, a—b+KsaipaTy pauMOHaNLHOrO HHC/A;
31ech m, n— palHoHaJIbHble YHCA.

Ilocne BBeJdeHUs HppalLMOHAJbHOCTEH NEpBOH M BTOPOH TeK-
can EBKAHJ MEpPEXOAUT K YCTAHOBJNEHHIO 3aBHCHUMOCTH MEXAY
Humu. OkasblBaeTcs, uTO Kax/Jasg HPPaUHOHAJNbHOCTH NEPBOH
rekcajbl CBfi3aHa C COOTBETCTBYIOLIEH eff MppaluoHabHOCTBIO
BTOpPOH Trekcalbl COOTHOLIEHHEM, KOTOpoe B aJjreGpauuyeckoi
dopMe MOKeT GLITb 3alIHCAHO B BHIE

Vm_:l/erngr / VE—QVE. *

IIpu yKasaHHBIX BbIIIE YCJOBHSIX, HakJaJblsaeMblx Ha A, B,
VA, V B, nannas popmy.a COJepKUT B cebe Bce cJayyaH, KOTO-
pble paccMaTpHBAIOTCS B NMpelJoxeHHsX b4—65. B nepoit uactw
€€ CTOUT Bblpa’KeHHe MJa 6HHOMHaJell, a B npaBoil — AJs Hppa-
IHOHAJIBHOCTEH NEepBOH rexcajbl.

Ecau npuaepKHUBaTbCs T[EOMETDHYECKOH TEPMHHOJIOTHH, TO
B 3THX NIPEJIOKEHHSX JA0Ka3aHOo, YTO MJIOLIAaAH, 3aK/IIOUeHHbEe
MeXJy palHOHaJbHOH NpsAMOH M Ka)XAoll M3 LWecTd 6MHOMHAEH,
MOTryT OBbITb NpeACTaBJeHBl B BHJE KBAaJApaTa HAa COOTBETCTBYIO-
el UppalHoOHa bHOA NPSAMOH H3 NEPBOH I'eKCajbl.

Tak, npeanoxeHne 54, riacsilee, yTo NPOU3BEJEHHE IEPBOH
6MHOMHAJH Ha DALMOHAJBHYI0 BeJHUYHHY ecTb KBajpar GuHo-
MHaJH, QopMyJaHpyercs caenyloliuM obpasoM: «Ecam nioumanb
3aKJa0udeTcs  MEeXAy palUoHaJbHOH NPAMOH M NepBoH GHHO-
MHaJbI0, TO KBaIpHpyKWIllas 3Ty NJoliaip 6yAeT HppalHOHalb-
HOH, TaK Ha3blBAeMO} GMHOMHUAJBIO». AHAJOTHUHO (FOPMYJIHDPYIOT-
cA M mpensioXeHus 55—>59 mas ocTanbHBEIX HPPaUHOHAJIBHOCTEN
nepsoil U BTOpo# rekcald. EciM Brlpasutbesl  ajrefpaudyeckKuM
A3BIKOM M NPHHATb, UTO 3aJaHHAas paldoHajbHasA eCcTh eJHHHIA,
TO 3TH NPENJOXEHHS NMOKa3blBAKT, YTO KOPEeHb H3 KaXA0#
GMHOMHANAH €eCThb COOTBETCTBylUlAass €H HpPpa-
UHOHAaNAbHOCTbL NEepBOH TeKcajbl

B npennoxenusx 60—65 noxkasaHel o6paTHLE YTBEPKIEHUA:
KBajpaT Ha GHHOMHAJH (COOTBETCTBEHHO Ha NMepBOH H BTOpOH
6uMennansx, Ha «G6oJsbluefi», Ha palHOHAJbHO H MeAHaJNbHO
KBajpHUpyIOLiell H Ha 6UMeNHaJbHO KBajpUpylowWel), 6yiyus npu-
JIOXK€H K palMOHaJbHOH nNpsAMoOH, o6pa3yeT LWWHPHHOH IepPBYIO
(COOTBeTCTBEHHO, BTOPYI M T. A.) GHHOMHAJb. JpyruMu cJjoBa-
MH: KBaJpaT KaxXJAoOH HPppPAaLHOHAaJbLHOCTH NepBOH
rexcapnab ecThb COOTBEeTCTBylWlas 3TOl HPPpa-
UHOHAJBHOCTH OHHOMMUAJD.
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Hanee, B npeanoxenusx 66—70 nmpecaenyercsa Uedb: A0OKa-
3aTh, UTO HppALHOHAJbHAS MpsiMasi, COH3MepHMas C Kakoi-aH60
M3 NPSMBIX MepBO rekcajsl, OTHOCHTCS K TOMY e BHAy. Haupu-
Mep (mpennoxeHnue 70), «cousMepHMmas ¢ 6UMeAHaJbHO KBaJpH-
pyouteii 6yaer 6uMeaHaN bHO KBAAPHPYIOILE».

B nocnenunx ABYyX npemjoxenusx (71—72) storo pasiena
X KHHIH TNIOKA3aHO, KAKOHM BHJA MMeeT npsMas, KBaApHpylOmas
IJIOIaAL, BO3HHUKIIYIO B DPe3yJbTaTe CJOXEHHS pallHOHAJbLHOM
njaomaad ¢ MeIMatbHO¥ MJM JBYX MeIHaJbHHX ILIomajeH.
Tak, ecnu ckJajpBalOTCd pauuoHa/JbHAf M MeJHaJbHas IJo-

IajK, TO KBaJpHPylOmas HX CYMMY ]/A + V' B ectb aub0 Gu-
HOoMHuaJb, Jaubo mnepBafd OuMenuann, Jaubo ,6oabwmas“, aubO
pauMOHAJbHO H MeJHaJbHO KBajpupylomas. Eciu xe ckiaaiw-
BAIOTCA JABE HeCOH3MepHMHIE MejMajibHble NJIOWIAaAH, TO 3T&

KBAaADUDYIolIas (T. e. ]/]/A -+ VB) ecTy JH60 BTOpas OuMme-
nMagb, JM60 OGHMenHaJbHO KBaJpHpYyIlolas.

B 3akJiO4eHHH K 3TOMY pasjeny [10KasaHo, YyTO HppalHo-
HaJbHOCTH TMepBOA rekcaabnl He OYAYT TOXIECTBEHHBI HH C
MeIHanbio, HH Mexay coboi.

B cnenyomedl yactn X kuuru «Havan» (npemnoxkerus 73—-
110) uccaenayloTcss HPPAUUOHANBHOCTH, IOJY4YEeHHbLIe BBIYHTA-
HueM. Paccyx/eHHs NpPOBOASTCA TaK XKe, Kak B cayyae cjoxe-
HHUS; aHAJOTHYHO (OPMYJNHUDYIOTCS M IPeLJIOXKEHHS.

PaccMaTpHBaloTCs LIeCTh MPPAUHOHAJbHOCTEH, aHaJOTHYHBIX
MPPAaLMOHANBHOCTSAM NepBOH reKcalbl, C TOH pasHUUEH, uTO CJIO-
JKeHue 3aMeHeHO BbIUHTAHHEM. DTH UDPPALHOHAJbHOCTH CJelyio-
mue: 1) BHUeT (amoTtoma), 2) nmepBBIH MeAHAJb-
Helfi BbHYeT, 3) BTOpPON MeAHAJbHHH BHUYET,
4) «MeHbluasiy HppauHoOHasabHasfdg, b) obpasylo-
mass ¢ palUOHAJbHLEM Lejoe MenHaJabHOEe, 6)
o6pasymmas ¢ MeJHAJbHBIM leJoe MegHAJb-
Hoe. BpoaaTca Takxe (aHaNOTHYHO IECTH GHHOMHAJIAM)
IIeCTh B bIY €T OB. 3aTeM MeXJy HPpPalUHOHAJbLHOCTAMH TpeThel
¥ YETBEpPTOH rekcajl YCTaHAaBJAHBAETCs 3aBUCHMOCTh, KO-
TOpasi MOXeT ObITh BhIpAXKeHa (HOPMYJIOH

VA —VE — VA+VA-B VA—VA_B
— VB = Yarya—o_
2 2 v
aHaJIoTH4HOH dopMmyJse (*).
HOMHME) YTBEPXKAEHUH, NOKa3aHHBIX paHee 1Js MPpPaLHO-
HaJbHOCTEH, [OJYUYEHHBIX CJOXKEHHEM, [OKA3bIBAETCS TaKXKe
npefsoxenre (111) o ToMm, yro GHHOMHa/Nb U BHIYET He MOLYT

ObITh TOXKIECTBEHHHIMH, T. €. YTO OHU NPHHAJJIEXKAT K PA3AAY-
HbIM KJjlaccaM HMppaluOoHaJbHOCTe:l.
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TaxuM 06pa3oM, NPOH3BEAA KAaCCH(HKALHIO PACCMOTPEHHBIX
BHIlEé HppauMoHaJbHOCTeH, EBKINA loKasaJ, 4To, BO-NMEPBHIX, K
KaxAoMy KJaccy IPHHAIJeXHT XOTs Obl 0[lHA HPpPalHOHA/b-
HOCTb, BO-BTOPBIX, 3TH KJacCChl Da3J/HMuHEB], B-TPETbHX, BCe Hppa-
IMOHAJbHOCTH, MpPUHALJEKAIINEe K OJHOMY KJacCy, COH3MEPHUMBI
MeXx Iy co6ofi.

3aBepwawityue npednoxenuss X KBurn (112—114) comepxat
YTBepXKAEHHS, KOTOphle ajre6padyeckd MOXKHO 3aNHCaThb TaK:

k(a—b) — —

_k@=b) _ or —
ey =k Va+1Ve).

Hccnenosatenn Beaed 3sa leitGeprom [541] cuMramlr 3TH
NpeaoXKeHHs] HeMOAJIHHHBIMU H BCTaBJEHHBIMH B «Hayana» 3na-
yuTesbHo nosaHee EBkaupa [134, 1. 1I, ctp. 494], HO, OYeBUIHO,
no Ilanna [618, cTp. 17].

Haxonen, mnocaennee (115) mpennoskenne X KHHUCHM NOKasbl-
BAEeT, 4TO, X0Tsl EBKJIHI onepHpOBas TOJNBKO (BBIpaKasch COBpe-

—_ 4 —
MEHHBIM s3BIKOM) KOPHAMH BHia VA u 1/A, OH Jonyckan

. 8-— 16 32—

paccMorpenue xopuell vV A, VA, VA u t. n.: «M3 Megnanu
BO3HMKAIOT B GCKOHEYHOM MHOMKECTBE MPpalMOHANbHBIE, M HHU-
KaKasi HUKaKOH H3 MpeIblAYILNHX He TOXZECTBEHHa».

O uenu ¥ 3HaYEHUM KHUrU X

Beuay choxdoctd X KHurd «Hauasn» oCHOBHBIE yCH/IHs HC-
cllejoBaTe el HamNpap/asOTCS O0bIYHO Ha PasbsiCHEHHE ee CMBIC-
Ja ¢ NpHBJeYeHHEM YHCJOBHIX MppalHoHalbHOCTeH. Tak mocTy-
najy He TOJBKO CpelHeBeKOBble M31aTeNd M KOMMEHTATODHI
EBknuga, 0 yueM nogpoGHee Mbl CKaxeM HHXKe, HO JO CPaBHH-
TEeNBHO HEeJaBHEr0 BpPEMEHH H COBPeMEHHBle HCTOPHKH MaTema-
THKM (Hanpumep, [85, 503, 719]). Amnaaus coaepxa”Hus
X KHHIH 4acTo CBOJHJICS K IepeBOLY ee NpelJoKeHHH Ha coBpe-
MEHHBIH ajre6pauyeckHidl sI3blK, a MHOTHE NPHHLUHIHAJIBHO BaX-
HBle BOINPOCH OCTaBaJHCh He3aTPOHYTBIMH. Ha 3T0, Hampumep,
obpaiaer Baumanue K. Tasp, ykaseiBas, uTo €C/IH BCe ColepiKa-

HHe X KHHTH CBOAHTCH, Kak 310 menaer M. Hlanw [478], k dop-
MyJe

VVAZVE=)/ LAtA=E VA VITE
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TO NPH 3TOM YNYyCKaeTcs M3 BHAY, YTo EBK/IHI 448 KdXKAOFO BhI-
paxKeHHsl peliaeT BOMNpPOC, MOXET JIH OHC M NPH KAKHX YCJOBHAX
OniTb cBeleHO K 0oJiee IPOCTOMY HJH OJHOpPORHOMY ¢ HuM: «Hc-
c/efoBaTeNH, — OTMeYaeT OH, — NOYTH 3a6blJH, YTO KHHra
npejcTtaBfasieT co6ofl KaacCHYecKylo IIKOJNY AoKa3aTeslbCTBa He-
BO3MOXKHOCTH» [896, cTp. 113].

B pesyJ/ibTaTe c03[aJ0Ch HECKOJbKO MCKAXEHHOE NpeACTaBJle-
HHYe O MecTe 3TOH KHHUrY B cucreMe «Hayamn» ¥ 0 poJid, KOTOPYIO
OHa chilpajia B MCTOPHH MaTeMaTHkH. [laHHas B Hell KjaaccugHu-
Kalus HppalyOHasJbHOCTeH HepeaKo paccMaTpuBajach Kak
ype3BbIYAHHO OCTPOYMHAs, HO HECKOJbKO HCKYCCTBEHHO IO-
CTPpOEGHHAsl TEOpMs, BO3HHUKIIAS ¢ eJHHCTBEHHOH LeJblo —
060CHOBATb yU€HHe O NpAaBHJ/bHBIX MHOrOrpaHHHKAX.

[1peaiMeTOM BHUMATE/NbHOrO H3yuenHss X KHHra craja B KOH-
ue XIX B. I'. LlefiTen, Bugesmuil B Hefl «mpaBuJa [Js FEOMETPH-
YecKOro MpeacTaBJIeHUs Pa3/JIHYHBIX BeJHYHH, HPPALHOHAILHOCTH
KOTOpPBIX 3aBHCHT — Ha HallleM MaTeMaTHYECKOM sI3blKe -— OT
KBaApaTHEIX KopHell» [350, cTp. 404], ykaszan Ha BHAHMYIO CBsI3h
Kaaccubukauuy EBK/AHAA ¢ NOC/IeJ0BATENbHBIM pelIeHHeM KBal-
paTHBIX ypaBHeHHi. DTa cBA3b nojpobHo packpbiTa C. XpucreH-
cedoM [480], koTOpHIH BBIABHHYJ CHOOTE3Yy O TEOPHH YHCJEHHBIX
ypaBHEHHIl KaK HCTOYHHKe YKasaHHOH kJaccHpukauuu. Ilo ero
MHEHHIO, eclH Obl YMCJIEHHble pelleHHs He OblIK H3BECTHEI
rpeKaMm, TO TPYAHO Obla10 Obl BBISICHUTb, YTO SIBHJIOCH OBOAOM
JUISl HCCJIeIOBAHUH, IDOBEAEHHBIX B X KHHUTe, TaK KaK NPH YHCTO
TeOMeTPHYECKOM [0AX0Je JI00ble OTpe3KH, ciayxkKaliie pelleHHs -
MH yDaBHeHHH, paBHOLEHHH MexAay coboii. Eme 6osee ocHOBa-
TeJNbHBIE aHaJ¥3 X KHHTH C TOUKH 3DEHHUs ee CBSI3H C KBaJApaTHbI-
MU H OMKBaApaTHbIMH ypaBHeHusMu Jman B 1908 r. T. Xuc
[587, 1. 3].

Cunenysi Xucy, Teopuio X KHUTH MOXHO ¢ IOMOLIbI0 anrefpau-
YecKOH CHMBOJIMKH H3JIOXKHTbh CJELYIOIHM 00pa3oM.

PaccmoTpeM KBajipaTHoe ypaBHeHHe

x% + 2ux-p + B-p! =0, (=% )

rae a, f— pauHoHaJbHble K03(pPHUHEHTH, a p — pauXoHaJ/b-
Hag B cMbicie EBKAMAa 1npsiMas JIMHHS, T. €. JHHUs, KOTOpas

MoXeT uMeTb BUA a U}/ @. HccnenyioTes TOMBKO MOJOKHTENb-
HH€ KODHH 3TOr0  ypaBHEHHs, TaK KaK ero pelleHHe IpejcTaB-
JsieT cOO0H npsAMyio JxHU0. Kopuu AaiTtcs dopMmysion

x=TFap+ V a2f® + f% .
[TosoKHTENbHBIE KOPHE MOTYT HMETb BUJ
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xy=pla+Va*—B ),
x; =p(a—]/faz-p ),
xy=p(Va*+B +a),

Xq :p(V a’ + ?_‘a).
EexaumoBa KaaccHuKauus npeacTaBnasieT coboi KiaaccHdHKa-
LHIO 3THX KOpHeH ypaBHeHHs (**) B 3aBHCHUMOCTH OT 3HAUEHHH

KosuuueHToB o, § ¥ KX OTHOWIEHHH APYr K APYry. BosMoxHE
cHAelyIoLiHe caydau:

I. @, B — uessle yHCAa MK paUHOHAJAbHLIE APOGH:
m_ s v
1) B= — @% rorma x,=pa+p Vo*—B— nmneppas Gumo-
S 7 9 A\ m r
MHAaJb (TaK xak pY a? — (a® —B) =pa— cousmepuMcpa), X —
nepBbli BHIYET,
m? ,
2)B+# 712_“2’ TOraa Xy — YeTBepTasg OGHHOMHAJIb, X,— 4eTBep-
Thlil BHIYET;
me o

3) B = s &

i % TOrAa X, — BTOpas OHHOMHAAb, X,—BTODOH

BHYET;
m 4 . o
4) B £ i & TOrHA X, — nATas OUHOMHAJIb, @ X,—MATHE
BHIUET.

&
II. @« pauuoHaABHO TOJLKO B CTENEHM, T. €. & = ]/—l’ rae

k
R, l — uenple; TOrga ecay MOJOXKHTH T =12,

x,=p(VE+VE=8), x{ = (VE—Vi—8),

x=p(Vi+B+ V), x;=p(VEFB—VN).
[IpousBens sameny X+ 8 =y, noayuum

x=p(Vi+Vi—=B), 5 =e(V7T—V1—8).
Takum ob6pasom, x,, X, HMEIOT TOT Xe BHJI, 4TO H X, X.

Ecau VA —B paunonanen, To NPUXOIHM K yXKE PacCMOTPEH-
HblM BHAaM. IlosToMy ocraloTca ABa cayuas:
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1) =

BLIUET;

, TOrla X; — TpeTbd OHHOMHaJb, a X, — TPETHH

33
>

m? . ' o
2) B -}, TOorAa x, —ecras OHHOMHA/b, & X, —IIecTOH

BHIUET.

Taxum 06pasoM, KOPHM YypaBHEHHS ( ¢ =) B COOTBETCTBHH
C €BKJHJOBOH KJjaccHdukauHel coCTaBJASIOT UPPalHOHAILHOCTH
BTOPOll M UeTBEepTOH rekcaj. Ecau ussjeuL KOpeHb H3 KasJAOH
HPPAUHMOHAJBHOCTH, & BepHee — H3 [POH3BEeNeHHs KAaMIOH H3
HHX Ha JAJHHY 3a4J@HHOIO OTDe3Kd, TO BO3HUKHYT HppanuoHa/b-
HOCTH NepBOH M TpeTbelt rekcan. B To xe BpeMsi OHH Npen-
CTaBJsII0T COOOH KOPHH ypaBHeHHH

xé i 2ax2p2 __*_ Bpé =O
JleficTBUTENBHO:

1) nass OCMHOMHAJM M BBHYETa, HOJYYalUUXCA B pe3yJabTare
H3BJE€UEHHR KOpDHS H3 mMepBOH OMHOMMAJH H H3 NEPBOrO Bhiye-
Ta K uMemuX BHA Xx=p + V'k-p (k — HeKBaapaTHOE palHO-
HaJILHOE YHC/J0), HAXOAUM

&= (1L 2VE+R),
OTKYyZa SICHO, YTO OHH CyTb KOPHHM YDaBHEHHR
xtP—2( + k) X2+ (1 —k)%*=0;
2) aHaJAO0rH4HO, NepBast GMMeInaJ b U NEePBbIY MeaHaNbHbIH BHI-
1 3
ry T
qeT, UMeKuHue BHL R p+ k' p, cyTh KODHH ypaBHeHHS
1
xt—2x2k% (1 + R)yp2 + k(1 — k)%=

1

(2] ('] 4
3) BTopast GMMendaab W BTOPOH MeAualbHHH BHYET kB p +
12)
+ —— (rze k, A — HexBajpaTHEE palHOHAa/JbHbE YHCJAA) CYThb
T
k
KODHH yPaBHEHHs
k4 (k—A)z
—2—=1r’x =0;
Vk P+ ;

4) 60abluasi ¥ MeHbIIAs HPPALHOHAALHOCTH
p k p k
V2 1/1+V——1+k2 V2 ‘/ V1+&s

€1



— KOPHH ypaBHEHH:
k2
4 __ szxz + T p“=0;

5) pauMoHaJbHO M MeAHalbHO KBAAPHpYOLLas H obpasyio-
mas ¢ pauxoHaJbHBEIM Lejoe MelualbHoe

P e —
yraem VYRR i VYT Rk
— KOpHH YpaBHEHHSA
2
& __ 2
MerEm et (et

6) 6uMenuanbHO KBaApHpyMulas M obpasyiouias ¢ MeIHalb-
HEIM LEJ0e MeJHaJbHOoe

1

V— 1+V1+k2 V_]/l—V1+k2

— KOpPHU ypaBHEHHA

—_ o k2
4—21/x.x-p2+xmp4:o_

Kaxpoe M3 yKasaHHbIX OHKBaApaTHbIX ypaBHEHHH paBHO-
CHJIBHO CHCTeMe

w4 vt =
uy = B,

rie Ha A ¥ B HaJaramwTcs COOTBETCTBYIOUIME YCJ/OBHUS.

TaxuM o6pasoM, B X KHHTe HCCJAELYIOTCA pelleHHs KBajapar-
HHX M OMKBaApAaTHBHIX YpaBHEHHH C DAaLHOHAJbHHIMH K03¢-
buunentamu. TeoMmerpHyecKufl NOAXOL TOCTYXKHJ NPHUHHOH
TOMY, YTO TEOPHS YypaBHeHu# npuobpena BHA, CYLIeCTBEHHO OT-
JUUYHBIH OT TOro, B KAKOM OHa NpeACTaeT Iepel HaMH cedyac.
Ilpexne Bcero, HeoGXoaMMO OBIIO KAacCHOHLUUPOBATL HppalMo-
HaJjbHBIE NPSIMble, ABJAAIOLINECS DElIeHHAMH: 3Ta K/aacCcHpHKalus
npH3BaHa Obla BOCHIOJHHTbL OTCYTCTBHE CHCTEMEBI aarepauye-
CKHX 00O3HA4YeHHH# M 1aTh BO3MOXKHOCTb Pas3/JHYHTL OTAEJbHEE
yacTHee cayyau. [lo atomy nosony I'. Llefiten nuier: «Tak Kak
KODHH ypaBHEHHH BTODOH CTENEHH B Cjyyae HECOH3MEPHMOCTH
HX C 3alaHHBIMH BeJMUYHHAMH He MOTYT GbITb BBIPaXKEHHl TOYHBIM
06pasoM ¢ MOMOINBIO 3THX BEJNHMYHH, TO TOHATHO, YTO I'DEKH B
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CBOUX TOUHBIX BBIUHCJEHHAX HE BBOAHMJH HHKAKHX nponénumeﬂ-
HbIX 3HAYEeHHH, a TOJbKO IPOA0JI2KAIH JedcTBHA ¢ HAWJEHHBIMH
KOJIMYECTBAMH, H306pa)kaeMbIMH  OTPe3KaMH, KOTOpble noJyda-
JIHCb TP NOCTPOEHHH, COOTBETCTBOBABUIEM DELIEHHIO 3aldtH. TTo
CYILIeCTBY MBI NOCTYNaeM T3KMM ¥Ke 00Dpa3soM, KOria BMECTO Bbl-
YHCJEHHS KOpHEeH MOBOJbCTBYyeMCS BBIPAXEHHEM HX C NOMOIUIbIO
3HAKOB KBaJPATHOTO KODHS MJH APYTHX ajreGpaHuecKHx cHMBO-
n10B». «OnHaKo, — roBopuT jajee LlefiTeH, — Tak Kak BCAKHH
OTpPE30K MOXOX Ha JM000H ApYro# OTpe3ok, TO 3THM cnoco601v“1
HeJb3st GBLIO JOCTHTHYTb NPO3PAUHOCTH Hallledl ajireGpaHyecKol
CHMBOJIMKH, M TIPHLIIOCH TPeANpHHATh KJacCH(HKAUHIO Hppa-
[HOHAJbHBIX KOJHYECTB, IOJYy4aeMblX IIpH [OCIEA0BATEbHbBIX
pellleHHsAX ypaBHEHHi BTOPOil cTemenu» (350, cTp. 50].

Bonpoc o nenu HanucaHHa X KHiTH NPOAOJIKAET NMPHBJEKATDH
MHTepec HccneoBaTesnell 1 B Hacrosulee Bpemsi. C HOBOH TOYKH
3peHHs X ero pewenuto nogounesn K. Peiinemeiictep [739], koro-
pbIff, cllefaB NOMBITKY M0Ka3aTh BeIyUIyld pOJib apH(METHKH B
MaTeMaTHYeCKOH HayKe TpeKkoB, 3aK/J0yaeT, 4To B X KHHUTE
EBkaua npeciaefoBaj apupMeTHUeCKHe LeIH, H BHAMT B HeH
BeHell apudmernuyeckoro yueHusi «Hayasn». [To ero Muenuw, uesab
KHHMTH — «cJelaTb BBIPA3MMBIMH HEKOTODbIE€ KJacchl HEBBIPA3H-
MBIX OTPE3KOB», TEM CaMbiM apu(pMeTHYeCKH ONpeleJuTb 3TH
oTpe3kH. [Tlo3ToMy OH CUMTAaeT HEBEepPHBIM CBOAMTL €€ CMBICI K pe-
IIEHHUIO ONpefle/leHHbIX KBAADATHEIX U OMKBAaJAPAaTHBIX YpaBHEHHH.

Crosb e 06IIHA NOAXOA K IpodjeMe XapaKrTepHsyeT pabory
A. E. Pauk [255], B KoTOpOfi NOABOIHTCS HTOT BHICKA3aHHBIM pa-
Hee MHEHMAM H JlaeTCsl YETKHH OTBET HAa BONPOC O MecTe X KHUTH B
obuiell cucteMe «Hauan», o ee comepxaHuu 4 poau. ABTop npu-
XOAHMT K aHAJOTHYHOMY BBIBOJAY, 4YTO CYTb 3TOH KHHIH «3aKJIO-
YAETCSl He TOJIBKO B NIPOBEAEHHOH B Hell NOJHOH KiaacCHbHKalHK
pelUeHHl KBaApaTHBIX H HEKOTODHIX GHKBAAPAaTHBIX ypaBHEHHEH
C palnHOHAJbHBIMH, B cMblcie EBKAuAa, KosdhdHUHEHTAMH, a B
«BBIPA3UMOCTH» KJaCCHOUUMPYEMBIX BEJTHYHH C IIOMOLIbID HATY-
panbHbIX uyHcea» [255, ctp. 376). [Ipu TakoM noaxone «Hauamay,
BMeCTe ¢ apH(METHYECKHMH KHHIaMH, NPeACTAB/AITCS LeJbHOHR
U CTPOHHON CHCTEMOM, TpuyeM B X KHHUTE C MOMOUIbIO apH(MeTH-
K 3aBepumiaeTtcsi noctpoenue reomeTpud. A. E. Paux noxasana
TaKHKe, UTO €BKJHAOBA KjlacCHhHKALMs pacCMOTPEHHBIX HM
HPpAUHOHAJBHBIX BeJHUYUH SBJSETCH NOJHOL.

Heckonbko uHOM MbicibI0 pykoBopcTBOBajcs A. H. Mapky-
LUEBHY, TIOCTABHB EONPOC O BO3MOXHOM XOJ€ HAeH, «KOTOpHIi
MOr OBl haKTHYECKH NpPHBeCTH EBK/IMIAa MMEHHO K TaKOMY, a He
K HHOMY COLEDIKAHMIO €r0 TPYAa»; 3TOT XOA HAeH, uMeouHi pe-
KYPPEHTHBIM XapaKTep, aBTOD Ha3bIBA€T «NPHHLUHUIOM TesTeray

63



M BbLLeJsieT B HEM TPH >Tama: 1) mepexoi OT MpsiMolX HCXOAHOTO
knacca K KJaccy [OCTPOEHHBIX Ha HHX MJomIaje#, KBajpaToB
HJIH NpSAMOYTOJBHHKOB; 2) BbIpa){€HHe COOTHOLIEHHH MEeMXIy
nosiygaeMbIMH TJIOMAASMH W TJIOWAASIMH paHee MOCTPOEHHBIX
KJaccoB H 3aTeM, eCJH NoHaao6uTcd, pacliMpeHHe HOBOro KJjac-
ca mJomnajgeil 10 NMOJHOro 0o0BeMa MHOMXKECTBA, COOTBETCTBYIOIIE-
ro HaiileHHOMY XapaKTepHCTHYECKOMY CBOHCTBY; 3) IOJyuyeHHe
KJacca (HOBOTO) TNpSIMBIX NPH NOMOIUM HEKOTOPOTO OrpaHHye-
HH$, HAJOXKEHHOTO Ha npsiMble (Ha CTODOHBI MPAMOYrOJBHHKA),
MPOH3BOASILIHE HAHJEHHbIE TJIOLALH.

Takum o6pasoM, B paborax, colepxalluX aHa/iM3 X KHHUTH
«Hauan», nocTas/eH H paspelled psji BaXXHbIX NPo6JeM HCTOPHH
rpeueckoii MaTeMaTHKH. BBIBOABI, cAenaHHBle HCC/AEIOBATENSIMH,
B OCHOBHOM He NPOTHBOpEYAT OJHH JPYroMy H ¢ GOJBIIHHCTBOM
H3 HHUX TPYIAHO HE COTJIaCHThCH.

CregyeT TOJAbKO MONYEPKHYTb, 4TO Bompoc Oyjaer GezocHosa-
TeNbHO YODOLIEH, eC/JH CYHTaTh, HaNpHMep, YTO BECh CMBICI
KiaccH(GHKAIMKH HppalHOHAJIbHOCTEH CBOJAMJCS JJIsl TPEKOB K
CO3/laHHI0 HEKOTOPOro 3KBHBaJEHTa Hauell ajare6pavyeckod CHM-
BOJIMKH. Hesb3si He npucoenuHuTthest K MHeHuio A. M. Mapkyure-
BHYa, NpEJOoCTeperamllero OT Yype3MepHOH MOJAepPHH3allHH Xoja
Mbicielt  EBkaupaa. C Halled TOYKH 3PEHHs, [IpeXje BCEro He
cJeyeT ynycKaTb U3 BHAY, UTO pas3/iHuHe MeX/Iy YHCJOM H BeJH-
YHHOH, NpPH3HAaBaBllleecs B IpeuyecKoll MaTeMaTHKe OJHUM H3 ee
BaXKHEHIIMX TMNpHHUHNOB M HOCHBIIee AajJeKo He (popMaJsbHBIH
xXapaxrtep, OOYCJOBUJIO U crnelUdHYECKHH MOAXOA K pelIeHHI
MHOTHX BonpocoB. }cciienoBaHue CBOUCTB HENpPepbIBHOH BeJHUYH-
Hbl MpHOOPeENo, B 3HAYHTEJIbHOH Mepe, CaMOCTOSITEIbHOE 3Haye-
HWe H pacCMaTpPHBAJOCh HE TOJBKO KaK MareMaTH4yecKas, HO H
Kak ¢uaocodckas npobaemMa. DTHM, HA HAUI B3NS, OOBICHAET-
Cs MM@HHO TaKO#H XOJA pasBHUTHS uie#l EBKIMAA NPH MOCTPOCHHU
X kHUTH. [leficTBHTE/IBHO, C NMEPBOro B3TJfAa CBA3b C TeOpHel
KBaJpaTHbBIX YpaBHeHMH OCTaeTCs B TEHH, B TO BPEMs KaK Ha
[IOBEPXHOCTb BBICTYMAET JIOTHYECKH M3JI0XKEHHOe yyeHHe O COMS3-
MEPHMOCTH ¥ HECOM3MEPHMOCTH HEKOTOPHIX KJacCOB HEMpephIB-
HBIX Besu4uH.JTo oTtMmevaer W [I. JI. Mopayxaii-Bontosckoii:
«B X KHHre MBI BCTpeyaeM Lie/H, OYeHb yAajeHHBe OT YHCJIOBOTO
PelleHsl ypaBHeHHs — HCC/elOBaHHe pallMOHAJBHOCTH H Hppa-
IHOHAJbHOCTH TE€OMETPHYECKHX BeJHUYHH (/yullle CKa3aTb — CO-
M3MEPUMOCTH H HECOH3MEDHMOCTH C JaHHOH), onpenesenue
KOTODBIX NMPHBOAHT K KBajpaTHOMY M GHKBaADaTHOMY YypaBHe-
Huwo» [134, 1. I, crp. 385].

Mbsl cunTaeM HeoOXONHMEIM ellle pa3 yKa3aTb Ha 3TO 00CTOSI-
TEJLCTBO, TaK KaK TOJBKO OHO JejaeT IOHATHHM JajbHeHIIyIo
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HCTOPHIO X KHHTH ¥ OGBSCHSET, B YACTHOCTH, [OYEMY APUPMETU-
3allys U3/J0XKEHHOro B Heil YueHHS NpoHcxojusna ¢ GOJNbLIMMH
TPYAHOCTSMH H [0YeMy 3Ta KHHMra Briiots 1o XVII B. cocrasiisia
npeaMeT CheUHaJbHHX [J1aB GOJbIUHHCTBA MaTeMaTHYECKHX CO-
YHHEHHUH.

Bonpoc 06 ucropu X KHHIH SBJASETCH BaXKHeRuIe# CTOPOHO#H
o6mero Bornpoca o (OPMHPOBAHHH NOHATHA JeHCTBHTENbHOIO
yucaa,

PasBuTHe Teopum MppPaUMOHAaNbHbIX BENHUMH
B FPEYECKOM MaTemarmike

B 1842 r. HeccennMman [719, cTp. 183] BEICKa3aa MHeHHe, UTO
nocie EBkauAa HH OAMH TpeyeckHil MaTeMaTHK He TOJBKO He
paspabaTbiBas fajbllie TEODHIO HPPALHOHANBHBEIX BEJHUYHH, HO H
BooOIIe He 3aHHUMaJCH er. HecocToATeNMbHOCTh 3TOrO CYyXIEHHS
BBISSCHHJIAch BhepBule B 1856 r., korna . Benke [1017] no Ha-
xonamedca B [lapuke apadekoit pykomucd (Ne 2457, 5°, 6°)
H3J0KHJ  CcOJep:KaHHe COuUMHeHHs1 yueHoro X B. ai-JuMuiiku
(cm. ra. II), KoTopoe okasasoch mepeBoOM IPEYECKOTO KOMMEH-
Tapuss K X kuure. Msa aBTOpa KOMMEHTapHsl BHI3BAJIO CIIOPHL,
TaK Kak ero apabckoe HalHCaHHE B PYKOMHCH AONYCKAaeT PasHo-
yTeHHs. Benke moaaras, yrto ato — Bertuyc BaseHc, acTpoHoM H
acTpoJor, coBpeMeHHHK Ilrosemes [461, 573], HO mo3Ke
H. JI. Teit6epr npuBes KOBOABI, OMPOBEpraiollke TaKoe MPeAno-
soxenne [590, ctp. 169—170].

I'. 3yrep nmpouesn uMs aBtopa Kak Ilanm, u B Hacrosiulee Bpe-
Md 3Ta paciindpoBKa oblienpu3HaHa, TeM OoJiee, UTO HalJeHB
HCTOPHYECKHE CBH/ETEbCTBA B MOJL3Y TOTO, uTo [lanm AeficTBH-
TeJbHO KOMMeHTHpoBaJ X kKHury «Hauam.

ApaGckufi TeKcT KOMMeHTapH#A Gbl onyO.ankoBaH Benke B
1855 r. B [1apuxke, HO 3TO H3[4AHHE NOYTH Cpasy NPEBPATHIOCH B
Oubauorpaduueckyo peakoctb. Bnocaenctsun (1923 r.) ero
nepeBes Ha HeMenku# s3elk . 3yrtep [882] u Ha aHruiickui
(1930 r.) — T. IOure u B. Tomcou [618, 422]. Aurauiickuii nepe-
BOJ, C/e/NaHHBEIL HENOCPEACTBEHHO C DYKOIMCH, a MoTtoMy bosee
TOYHBIH, H3JaH BMecTe ¢ apabckuM TeKkcToM. Q6HapyXeH, KpoMe
TOTO, CPEIHEBEKOBbIH JAaTHHCKHE mepeBol KoMMeHTapus [lamna
¢ apabCKoro s3blKa, BBINOJHEHHBIH, BeposTHo, [epapno Kpemown-
ckaM (1114—1187 rr.). SrtoT nepesog 6bw1 uccaenosan I'. IOure
¥ ony6auxkoBaH um B 1936 r. [619].

B HacTosilllee BpeMs HMEIOTCA CBeIEHHA H O NPYTHX TIpeue-
ckux Kommenratopax <«Hauan» —Tepone [494], Tlopdupuu
[843], Cumnauxuu [423, 494, 826, 843], [Ipoksae [552], Teone
[587]. Oxnako Mo MOBOAY Pa3BHTHA TEOPHH KBaApaTHUHBIX Hppa-
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nHoHadbHOCTell mocae EBkanAa Gosee MOAPOOHBIX AaHHBIX, HEM
w3 KomMeHTtapus Ilanna, moka He MOJYYEHO.

KomMeHTapuil™ COCTOHT M3 IBYX pa3jeoB, B MNEPBOM H3
KOTOPHIX, HOCsLIeM CKopee (QHIOCO(CKHI, ueM MaTeMaTHYeCKHH
XapaKTep, COLEPKHTCA aHA/NHM3 OCHOBHBIX NMOHATHH TEOpHH Hppa-
NMOHAJBbHLIX BEJHUMH (Mepbl, COH3MEDPHMOCTH, DaLHOHAJbHOCTH,
HPPALHOHAJBHOCTH) H COOOLIAKTCS HEKOTOPble BaXKHbie HCTOPH-
yecKHe CBeleHHs: oceeliaercss poJb Tesrera u EBkauia B pas-
BHTHH 3TOr0 YUEHHs, BO3HHKIIEro, N0 CJMOBAM aBTOpa, B LIKOJE
IMudaropa, a rIaBHOE — YKa3aHO, YTO NOMNbITKA BHIATH 3a mpese-
Jbl, ycTaHoBJeHHble EBKauzoM, Oblla clenada ArnosjoHHeM:
3TOT VueHBll, «uell reHuii B MaremaTHKe OblI upe3BbYaiHO
BeJIK», 106aBHJI HECKOJbKO BaKHbIX BHM/JOB HDPAUHOHAJBHBIX
BEeJMYHH, pPAcCMOTPER TaK HasbiBaeMble «HeyNops104YeHHbIe»
HpPAauHOHAJBHOCTH.

W3 rtexcra caenpyer, yTo AIOJJOHHH BBeJ, NOMHMO OHHO-

wuann VA4V B, ,TpuHOMUANL VA+VB+V7C u,xean-
punomuans® VA +VB+VC+VD; a AN BHIYHTAHHUS, aHA-
JOTHYHO BHuUETY — Hppauuonaisiocty V A—(YV B—-VC) n

IIG/Z-——(V_E— (¥C—1'D), a taxxe paccmoTped VA VA,

YA u 1. 1. Pacmupende o61acTH HDPDPALHOHANBHBIX BEJHYHH,
M3yueHHHX B X KHHUre, INO-NpexHEMY INPOHCXOAWJIO 3a& CcyeT
T€X HPPALHOHAILHOCTEH, KOTOPbLIE MOTYT OLITh NOCTPOEHHl C
NOMOWbI0 UUPKYJAS M JHHefAkH. OO0 HPPALHOHAJbHOCTAX Ofue-

nr—
ro Bugza A, rie, Hanpumep, 72 =3, peub He g4, TaK Kak
HX HeJb3sl NMOCTPOHTb 3THM clioco6oM. Kak yBHAMM HHXeE, IIO-
IBITKA DaCHIMPHTbL paccMaTpHBaeMy 006/acTh BBeIEHHEM BeJH-

YHHBl BHJA 13/A OblJa cIesaHa I03Ke MaTeMaTHKaMH CTpaH
HciaMa, KOTZa yxe B JOCTaTOYHOH Mepe sCHO OnJia OCO3HAaHA
apudMeTHyeckasd NPHPOLA HPPaUHOHANBHOCTH.

O6Gcyxnaas OCHOBHble NMOHATHS yueHHst Eskauza, Ilann mon-
BepraeT KpHTHKE ONpeleneHHe BeIHYHMHBI, «pallHOHAJbHOH B CTe-
NEHH», H CUHTAET €ro HeJOCTATOYHO NMPOAYMAHHBIM U IOPOXKAAI0-
LIHM NyTaHULY. BnocneACT_B_qu CpellHeBeKOBble BOCTOUHbIE MaTe-
MAaTHKH BEJHYMHY BHIA V A naspaau «HPPalMOHANBHOCTBIO Iep-
BOH cTemeHH» (CM. HHXKe).

Bo Bropo# yactu Tpakrara Ilann BBeJ psi TeopeM, LOMOJHS-
folHx X KHUTY.

* Mol nosib3yeMcst Kak YNMOMSHYTHIMH TNepeBOAAaMH, TAK # apa6CKoif pyKo-
MHCLIO, MHKPOGHIBM KOTODOH .100€3HO NpeICcTaBHJ B Hallle DAcHOpSIKEHHe
B. A. Posendensa.
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§ 8. YueHHe 0 YHCNE H BENHYHHE
B MO3AKE3NNIMHHCTHYECKHA NepHon

Obwas xapaKTepucTHKa

B no3aHes IMHECTHYECKHH EPHOA T'PEUYecKOoil HCTOPHH 3HAYH-
TeJbHO H3MEHHJIOCH ofllee HampaBJ/eHHe DasBHTHS MaTeMAaTHKH.
STH H3MEeHEeHHs HACTOJbKO CYLIECTBEHHBI, YTO MHOTHE HCTOPHKH
HayKH BHIAT OCHOBAaHHS MJs BhBoAa 00 ynaake H rubenu
auTHuHOl MaTteMmaTukd. OnHako cefiuac ropasfo 6oJiee 0GOCHO-
BaHHBIM, KaK OBJIO CKa3aHO BHIINe, NPeJCTaBJSETCS B3IJVIAM, COT-
JlaCHO KOTOPOMY CJIeLyeT FOBOPHTb He 00 yrnajike, a O MepexJio-
YeHHM BHMMAaHHsl HCCJAeNoBaTeJejl Ha HOBBHIE BONPOCH], BCTABIIHE
B 3TOT MEPHOJ NOJ Bo3JelicTBHeM TpeGoBaHMH npakThHkH. Taxoro
pona TpeboBaHHs KacaJuChb B NepBYIO ouepelb pa3paboTKH BhI-
YHKCJAUTENBHBIX TIPHEMOB, a 3TO, €CTeCTBEHHO, CKasalJoCb Ha
oflieM XapakTepe MaTeMaTHKH, BbLI3BAB apHGMETH3aNHIO H
anrebpan3alnio ee MeToNoB. M3aMeHHJach TeMaTHKa HccaedoBa-
HHUH, IPUMEPOM 4Yero MOXKeT CJyXHTb <«MeTpuka» [epoHa, B
KOTOpPOM  paccMaTpHBaJHCh NPHKJIAAHBlEe 33434y, PAHbIIE CUH-
TaBloMecs IpeJMeTOM JIOTHCTHKH, M M3Jarajuch NpaBuaa NpH-
O6/MMKEHHOTO BBIUHCJIEHHS] KBaAPATHBIX H KYOHYeCKHX KOPHEH H
YHCJAEHHOTO peHIeHHs KBaApaTHBIX YpaBHeHHH.

B yyeHHH o0 yHCJe B paccMaTpHBaeMbli NEPHOL IIPOCHEXKH-
BalOTCA 7Ba HaNpaBJIEHHA: NepBOe NPOJONKAET TEOPETHKO-UHC-
JIOBYIO TpPaNHUHIO MNHGAropeHueB U NPeiCcTaBJEHO TJIABHHIM
o6pasoM Hukomaxom T'epasckuM, BTOpOe — apudMeTHKO-anre-
6panueckoe — npencrasaedo uodantom. O6mas s 3THX
HanpasJeHHH  depra, OTJAHYAWOINAas HX OT COOTBETCTBYIOIIHMX
HanpamJeHHd B KJIAacCHYECKHH NepHOJ, 3aKJoyaeTcsi B TOM, UTO
npeJMeTOM HCCJIelOBAHHH CAYKHJIO YUCIO ykKe 6e3 Kakoil 6Hl TO
HH OblIO TreoMeTpHYecKOM WHTepnpeTauHH. DTH HanpapJeHHs
MpOJ0oJXKaJld HHTEHCHBHO Pa3BUBAThCH, KAK MBI YBHJAUM, HI03XKe,
B CPeJHEeBEKOBOH MaTeMaTHKe cTpaH Damuxuero u Cpenuero
Bocroka.

Hukomax lepazckuit

Bpewms kxusHu HukoMaxa opHeHTHPOBOUHO ONpelensercs Kax
KoHen I — nauaso Il B. H. 5. Ero «BBenenne B apu@MeTHky»
[509, 719, 731] noaroe BpeMsi MoJb30BaNOCh GOMBLIOHK MOMyAsip-
HOCTbIO, COBPEMEHHEIE XK€ HCTOPHKH HayKH OLEHHBAIOT 3TO NPOH3-
BeJleHHE N0-PasHOMY. Mbl OCTAHOBHMCs Ha ero COJEepIKaHHH, TaK
KaK OHO ChIrpaso GOJbIIYIO POJb B PasBUTHH YUEHHs d yHCJe Ha
cpenHeBekoBOM BocToxe.
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B nepBoil M3 ABYX KHHTI «BBe/leHusn», MeHee SHAUHUTENbHOH B
HAYYHOM OTHOILUGHHH, H3JIOXKEHbl [VIABHEIM 00PasoM duiocod-
CKHe PAaCCYyX/IEHHsl Heomu(aropedckoro xapaxrepa. 3pecp LdaHO
ompe/ieNieHHe YHCIa KaK «OTPAHHYEHHOTo KONHYECTBA, HJH COBO-
KY[MHOCTH €MHHII», HJIH «I0TOKA BEJHYMHBbI», H MPHBELEHA Kjac-
cH(PMKALKA UeTHBIX M HEUYETHBIX YHCEeJ, HECKONbKO OTJIMUHAS OT
epkaunosoii. Cormacio HukoMaxy, 4eTHble 4HC/a TMOApA3Ae]s-
1oTcs Ha: 1) deTHo-ueTHple BHAA 2", 2) UeTHO-HeyeTHble BHIAA
2(2m + 1) u 3) HeuerHo-ueTHble Bua 2" (2m + 1). Esknua xe
paccMaTpHBaeT  TOJNBKO JBa Kjacca — YETHO-YETHBIE M YeTHO-
Heuetubte. HHcao [epBOro KJjacca, 110 €ro ONpelesIeHHIo, 3TO
«YeTHBIM UHCJIOM H3MepsieMoe ueTHoe uHcio pas» [134, xu. VI,
onpenesedne 8], a BTOPOro — 3TO «YETHBIM YHCJIOM H3MepsieMoe
HeueTHoe 4Hc/I0 pas» [134, ku. VII, onpegenenue 9]; Toraa uncmaa
Buaa 2" (2m+1) okaspiBaiOTCS OAHOBPEMEHHO MPHHAAJEXKAIUMHU
H K OfIHOMY, H K ApyroMmy kaaccy [134, IX, 34]. 910 HecooTsert-
cTBHEe M ycTpaHua HHKOMax CBOMM OIpE/eNIeHHEM.

KpoMe roro, pasfupaioTcs COBepIUeHHbIE, HELOCTATOUYHBIE U
H36BITOUHBIE uHCad. 3Jech e coobliaercss crnocol BBIAEIEHHSA
MPOCTHIX  YHCEJ H3 HAaTypaJbHOro psifa, H3BECTHHIH cefuac Moj
Ha3BaHHeM «pemiera DpaTocteHar.

Bce Benuuuubl, no HukoMaxy, MOryT paccMaTpHUBATBCA JHO0
cami 1o cefe, N1H60 B X OTHOIIEHHH K APYTHM, IPHYEM 3TO OTHO-
LIeHHe MOMXKeT OBITh JHOO OTHOIIEHHEM paBeHCTBA, MUOO HepaBeH-
ctBa. B mocsnegHem caydae BHIAENSIIOTCA MIECTh BHAOB OTHOIIe-
Huif: 1) kpaTHoe, 2) HpeBOoCXOAsLIee Ha AOJIO, 3) NPEeBOCXOAf-
mmee Ha «IOJH», 4) KpaTHOe, IPEBOCXOJsLIEe HA HOJI0, 5) KpaT-
HOe, IPEeBOCXOASILIEE HA «JOJH». DTO NOJApAa3JesieHHe BOOCJEeN-
CTBHH HEH3MEHHO (QHTypHPOBAJO U B CpeNHEBEKOBBIX BOCTOYHBIX
COYMHEHHSAX IO TeopeTHyeckol apudmeruke (cM. ra. II).

Bo Bropoii Kuure «BBeneHus» Hanaraercs TEOpHs (QHTYDPHBIX
yHceJ H TEODHS NPONOpUHH; mocJefHSAs «HeoOXOoAUMAa AJsl ecre-
CTBO3HAHHSA, AJS TEOPHH MY3BIKH, CpepUYECKOH TPHTOHOMETPHH
H MUIaHUMETDHH, HO GoJiee BCero-— AJis NOHUMAaHUS JAPEBHHX
nucaresei». KpoMe H3BeCcTHBIX paHee apUdpMeTHYECKOro, reo-
METDHYECKOrO0 M TrapMOHHYecKoro cpegsero, Hukomax paccma-
TPHUBAeT ellle CeMb CPEeJHHX H IIOKa3bIBAET, YTO BCE OHH NOPOK-
JAaI0TCA F€OMeTpPHUYECKHM CPeIHHMM. TeopHs CpelHHX, MO MHEHHIO
Ban nep Bapnena [82, ctp. 318—322], Bemer cBoe Hauago oT
dpatochena.

B counnennn HukoMaxa HaHO MOJHOE H3JOXKEHHe AHTHYHOH
TEOPeTHYECKOH apHPMeTHKH. XOTs Ha HEM JIeXKHT Ne4yaTb MHCTH-
UECKOr0 MHPOBO33DEHHs dBTOPA U CTU/b €r0 C MHOTOCJOBHEM H
(PHIOCOPCKMMH  OTCTYIUIEHUSAMH 3HAUHTENbHO YCTYMaeT CKaTo-
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My ¥ TOYHOMY CTWJ0 EBKJIHIZ, OHO CHITPAJO HEMAJYK pOJb B
HCTODHH HAayKH O 4HcJe: 3/lech BIEPBLIEe 35Ta HayKa MNOJHOCTbIO
u3baBHJach OT CKOBBIBAIOUIHX €€ FeOMETPHYECKUX MpeacTaBJe-
Hui. HuKOMax yiKe He npUMeHsleT JIMHHE JJa 0603HaYyeHHs
YHCeJ, a ONEePHDPYET B CBOHUX PACCYKIEHHSAX CAMHMH YHCJaMH,
«Bpenenne B apudMeTHKY» BCKOPe NPHOODPEJO OTPOMHYIO MO-
NYJAPHOCTb M Ha INPOJOJIXKEHHH BCEro CpelHEBEKOBbs B CTpPaHax
BocTtoka n B EBpone cuHTaJgoCh CTOJb XK€ OCHOBOIOJAralolINM
coOuHHeHHeM B apH@MeTHKe, Kak «Hauana» EBk/iuaa B reome-
TpuH. M3 MHOTOYHC/IEHHEIX KOMMEHTapHeB K HeMy HaHGOJblIyI0
M3BECTHOCTb NMpHOGpes KoMMeHTapuil yyeHoro IV B. SImBauxa.

Anocbadt AneKkcaHAPHIHCKHUHA

3aMeyaTeJbHOE sIBJEHHUE MO3[HE3JJHHHCTHUECKOH MaTeMaTH-
KH TpeacTaBisier TBopuectBo duodanrta [39, 43, 182, 350, 585).
Ero counnenue «ApupMeTHKa» $SPKO XapaKTepH3yeT HOBOe Ha-
npaBJieHHe B TpeueckKofl MaTeMaTHKe, B KOTOPOM, IT0 Bcell BepoAT-
HOCTH, HALLIH MPOJIOJKEHHe JpeBHeBaBHJIOHCKHEe apH(MeTHKO-
aare6panyeckue tTpaauuuy [82, 726]. Te ke TpaauuHH, OYEBHIHO,
OBIIM HCTOUHHKOM U CpPeIHeBEKOBOH BOCTOUHOH agarebpsl, no
CBOEMY XapakTepy cxoaHoi ¢ ajreGpoit Huodanta (cM, ria. V
Hauwell paboThl).

Anre6pa [duodaHTa NOCTPOEHA HA YHCTO apH(METHUYECKOH
OCHOBE, M B 3TOM OTHOUIeHHH B HHKoMaxe MOXKHO BHAETb €ro
IPEYECKOro INpellIeCTBeHHHKA. XOTs OH NMPHMEHseT reoMeTpHue-
CKYI0 TEepMHHOJIOTHIO (HalpuMep, HMes B BHUJY NPOH3BeJEHMUE,
TOBOPHT O NPSIMOYTOJIbHHKE), HO ONEPHPYeT NpH 3TOM YHCJIaMH,
Hapyllas NPHHUUM OAHODPOLHOCTH, NMPHHSATHIH B reoMeTDHYecKOH
anre6pe (B 4YacTHOCTH, cBOOOJHO CKJaJblBaeT MJollagb CoO
cropoHoft) [350, ctp. 168]. To e MBI BUIHM H B MaTeMaTHKe
JpeBHUX BaBUJIOHAH [82, cTp. 97]. Ho «3T0 Gblsl He mpocToll BO3-
BpaT K NPUMHTHBHOH a/nre6pe BaBHJOHSH, a HOBBLIH 3Tam B pas-
BHTHH ajreGphl, XapaKTePH3YIOUIMHCSA NEePBLIM BBEIEHHEM CHM-
BOJIHKH M TOYHOH (POPMYJHDPOBKOH NpaBHJ ajrefpanyeckux ore-
pauufi» [39, cTp. 479].

Hdrodant 1an ocobble Ha3BaHUs ¥ BBEJ COKpALIEHHBE 0603Ha-
yeHHs /5 HEH3BEeCTHON U ee creneHell (ksazapar, Ky6, GHKBajpar,
KBaapaTo-ky6, Ky6o-Ky6), a Takke aJs o6paTHBIX cTerneHeil.
CiiaraeMble YJieHBl OH 3aMHCHIBAJ psiLoM, He 0603Hauas meiicTBue
CIOXEeHHs1 0COOLIM 3HAKOM; [Js1 [eficTBHA BBIYHTAHHA H paBeH-
cTBa Takolf 3Hax BBOAMTCA. OcTajibHble AeHCTBHSI BhIpaKeHH
croBecHo. CopMynHpoBaHbl  ajare6pauyeckue NpaBHJa: YMHO-
JKEHHe U [leJleHHe cTenmeHell HEH3BECTHOro, YMHOXKEHHE MHOrouJje-
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HOB, NpUBedEeHHe [0A0GHHX YJEHOB U MEpeHoC Y/eHa U3 OnHOH
YacTH ypaBHEHHs! B JIpYryilo. B 4acTHOCTH, MPaBHJO YMHOMXEHHA
OTpHLATE/NbHBIX U/JIEHOB HAa OTPHLATENbHBIE U I0JOKHTEIbHBIE ¥
JuocdaHTa 3BYUHT TaK: «BrluMTaeMoe yHC/I0, OyAydH YMHOMXKEHO
Ha BBIUHTAEMOe, JaerT npuGap/seMoe; BBIUHTAeMOe, YMHOXKEHHOe
Ha npubaBiseMoe, LAeT BHIUHTAEMOE>.

KeanpatHele ypaBHeHHs JIHOMaHT CBea K IIECTH KaHOHHYE-
CKHM BHIAaM; [03[HEe TaKUM ke 06pasoM ypaBHeHHs KjacCH(H-
IUPOBAJH I BOCTOYHBIE aJjredpaHcTel. B 3TOM pasgene croero
TpyZa OH, CyZAs MO BCceMYy, AefCTBOBAJ COIVIACHO YIKE€ YCTAHOBHB-
wefics K ero BPeMeHU TPaJMUHH, B KOTOPOH COUETaJHCh 3JeMeH-
TBl I'PeYecKOl H JAPEBHEBOCTOYHOH HAYKH.

OpuruHaabHeli  BKAajg [JuodaHTa B apU(BMETHKY COCTOHT
TaKkKe B pelleHHH HeolpefeseHHBIX YPaBHEHHHA B pallHOHAJbHBIX
yueaax [39]. 3aech oH SBUJICS POAOHAYAJIBHUKOM TOH BETBU Te€O-
pHH yucesa, Hocslned cefiyac Ha3BaHHMe «JHOGDAHTOBA aHAJIH3AY,
KoTopasi mosyudujia passutHe B XVII B., xorna ero «Apudmeri-
Ka», U3flaHHas MaTteMatukoM Dawe ae-Mesupuaxowm, NnpHBJeKa
BHUManHe PepMa, a 3areM Diinepa, JlarpaHxa u ApYrux Bblja-
oIuxcs yueHslX. CoenyeT, 0JHAKO, OTMETHTb, UYTO OHM IOCTABH-
JIM BONPOC He O PalMOHAaJBHOM, Kak y Juodanra, a o Uesouuc-
JIEHHOM DpeLUeHHH HeoNpe/Je/eHHbX YDaBHEHUH U CHCTEM 3THX
ypaBHeHUH.

Ipyroe counnenue J{nodanta, Kkacaomeecss GUIYPHBIX YHUCE,
BHIAEPXKAHO B NHparopeicKoM CTHJE,

* *

Wtax, mocie OTKpBITHS HPPaLHOHAJBHOCTH mMudaropenckas
KOHUENIUsA YUC/Ia KaK COBOKYNHOCTH €JHHHI MpHBeJa K NpH3Ha-
HHIO INPHHIMMHAJBHOLO DpasaHuyus MeXKAy NOHATHAMH YHCIa H
BeJHYUHbl. B pesyibprate cTpeMJeHHs OOGOATH BO3HHKIUHE NDH
3TOM TEOpeTHYecKHe TPYAHOCTH OBLIN CO34aHBl: 00llaf TEOPHH
OTHOIUEHUH BeJNHYHH (BHIMOJHARINAA (YHKUUH TEOpUH NeHCTBH-
TeJbHBIX YHCE/JI) B [POTHBOHOJOXHOCTH TEOpPHH OTHOLIEHHH
He/blX uMcesn (3aMeHsiBLIell TeopHio ApoGeil) M reoMeTpHyecKas
anrebpa Kak annapar, NpMMeHHMbIl KakK K palUOHAJ/bHBEIM, Tak
W HPPAUHOHANbHEIM BeJHYHHAM.

OpnHako npu Bcefl cTPOrOCTH 3THX TEOPHHl MDHMEeHEHHe UX B
NpaKTU4eCcKol MaTeMaTHKe 0Kasajock 3aTpYyJHHTeJbHBIM. B 3a-
JHHUCTHYECKHH NepHOoJ, KOrja pelleHHe NDHKJ/AaJHBIX BOMPOCOB
CTaJI0 HacyllHOH HeoOXOAHMOCTBIO, YyKa3aHHas ocoleHHOCTb
NpeBpaTH/Iach B HEJAOCTAaTOK, CKOBbIBAMOIIHI AajbHefilllee pasBU-
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THE HAYKH, 4YTO IOBJEKJO 3a cOBOf OTCTYIJIEHHSI OT KJaccHye-
CKHX T€OMETPHYECKMX TEOpHE H Pa3BHUTHE HOBbiX HaMpaBJeHHH
B MaTeMaTHKe. BaxXHoe MecTO 3aHSJIH B 3TO BpeMsl YHCJEHHbIe
METOAEl, KODHH KOTOPHIX C/JefyeT HCKaTh B MaTeMaTHKe JpeBHe-
ro Bocroka.

Hoeple TeopuH, Haulenlllie NpHMEeHEHHe B IPaKTHKe, OBIIH
He CTOJIb CTPOro 06OCHOBAHBI, KaK TEODHH KJACCHKOB. Y¥CTPaHHTb
JKe 3TOT HEJOCTATOK, HCXOAsl H3 MNMpexXHeH KOHUENUHH 4HC/aIa H
B@JIHUUHBI, ObIJIO HEBO3MOMKHO.

BosHHuKIIHE TeOpeTHYeCKHe 3aTpPyLHEHHS OLIIH Obl HeMelJeH-
HO NPeO0JOJIeHbl, eciH 6bl MaTeMaTHKH Cpasy CAesanH cieliyio-
HIUH [ar B PasBUTHH NOHATHS YHCJIa, BK/IOYHB B 3TO INOHSTHE
He TOJBKO palHOHaJbHBIE, HO H HPpDAalHOHA/NbHble YHCIA, H
BBeJs, TaKHM 00pasoM, IOHATHE N eHCTBHTEJbHOT O YHC-
s a. OIHaKO 3TOT eCTecTBEHHBIl C Hallell TOYKH 3PeHHs MepPexos
OT OJHOTO MOHSITHSI K Apyromy, 6osee IYPOKOMY, SBHJCS OZHOMN
u3 Haubosiee TPYAHBIX 3ajay, KOTOphle 3Ha/ja HCTODHS MareMma-
THKH; pellleHHe ee PacTsHYJ0Chb Ha BeKa H 3aBepILIHJOCH JHUIb B
XIX B. co3naHHeM TEODHH NEHCTBHTEJBHEIX UHCE.

Kaxkaplit 3Tan 3Toro npoiecca oTpaaJj ypoBeHb MaTeMaTH-
TUECKOro MbILJIeHHsl 3n0xH. [To3toMy H3ydyeHHe pa3BHTHS MOHA-
THSL YHCJIA NPEICTABJSCT BaXKHYIO HCTOPHKO-Hay4HYIO NpoOJ/eMy.
IIpu ee ucc/eNOBaHHM [OJTOe BPeMsl OCTABAJICSI B TEHH CpeJHe-
BEKOBHIH Nepuoa MarteMaTHKH ctpaH Bocroka. Cefiyac dmarogna-
ps MHOTOYHC/JEHHBIM HOBBIM [JaHHBIM 3TOT NpoGes MOCTemeHHO
3anoJHATCS.

B caepyiomux raaBax Mbl PACCMOTDHM Da3BHTHE B CTpaHax
HCclaMa HEKOTODHIX Da3fesoB YyeHHs O YHC/IE H NOKaxeM, KakK
Ha OCHOBEe, 3aJI0OKEHHOH B IHO03[HE3/VIMHKCTHYECKHH mnepHom,
NPOUCXOJUIa apu¢MeTH3alHs TPedecKod TEODHH MppalLHOHAa/b-
HBIX BeJHYUH.



Fnasa Il. MATEMATHKA HA BJIUXCHEM
H CPEDHEM BOCTOKE B CPEQHWUE BEKA

§ 1. BeongHbie 3ame4aHHf

B VII B. B nonutHueckoit :xkusuu crpad bamknero n Cpeanero
BocTOKa MpOU30LIIH BaXKHble H3MEHEHHs, CBs3aHHBIE C 3aBOeBa-
TeJbHBHIMH I0X04aMH apaGoB U 3aBepHIMBIIHMECS CO3JaHHeM HO-
BOro rocyrapcrsa — apabekoro xanugara. OcnableHHe 3KOHO-
MHKH H BOeHHOH# MoIUM BH3aHTHHCKOH# MMIEpHH H CaCaHHACKOro
Hpana B pesyabrare peskoro o6OCTPeHHS COLHAJbHO-3KOHOMH-
YyeCcKHX [IPOTHBOpPEUMH U 3aTSXKHBIX BOHH, KOTOpPHIE OHH BeJsH
MexXay co6ofi, no3soauao apabaM B HeoObIUalHO KOPOTKHH CDPOK
NOKOPHUTb TPOMajHble TeDPHTOPHH, MOAUHHEHHLIE PaHBIIE 3THM
rocyjapctsaM. MeHee ueM uepes CTO JeT Mocle Hayala MNOXOLOB
XanugaT BKAKWO4YaJ B cebs, IOMHMO ApaBHHACKOro MOJYOCTPOBA,
rocynapcerso CacaHuaoB, a3uaTcKue NPOBMHIMH Busantuu, Eru-
ner, Cesepuyio Adpuky, rocynapcrsa Cpeasell Asum, 4acTb
Hunvn, a 8 Espone — Ilupeneiickuii moayocTpos.

O6.acTy, cTaBlIMe YacTsIMH €IHHOTO rocylapcrBa, OblIH
JaJeKo He OJHOPOIHEl K@K IO 3THHYECKOMY COCTaBY HaceJeHHH
H YPOBHIO COLIMAJBHOIO H KYJbTYDPHOIO DasBHTHS, TaK H N0
Xapaxktepy TpaAMUMA AyXOoBHOH KH3HH. C ONHOH CTOPOHH, B
Xaaupar BOLIHM palOHBl 3JJHHHCTHYECKOH KyJbTVPHL, a ¢ APY-
ro#l — BOCTOYHBIE TOCYAapCTBa, Tle TOCIOACTBOBAJH [pPEBHHE
KYJbTYpHbIE TpPaiKIHH, YXOAHUBHIHE CBOHMH KOPDHSIMH, BEDOSITHO,
B JIPEBHEBABUJIOHCKYIO IHBHJIH3AIHIO.

[peueckoe Hacsenue B HauGosee YHCTOM BHAE COXPAHMJIOCH
B Erunte, Cupun, obnacrax Manoii Asuu. DoJsbllioff cnasoit B
nepBble BeKa Hallell 3pH NOJb30BAJHCh €CTeCTBEHHO-HayUHLI®
IIKOJBl AJIEKCAHAPHH W DJeccH, rae OblIH co0paHbl OrpOMHbIE
fubavorekd u paGoranu KpynHble yueHnble. [Tocse Toro Kak B
IV B. B BusauTud HauaJHCh FOHEHHS Ha «SA3BIYECKYIO» (hHJIOCO-
GHI0 ¥ HayKy, aqeKcaHJpHHCKas WIKoJa IOJABEpIaach pasrpomy,
a BCJel 32 3THM, Korjaa B 431 r. XpHCTHAHCTBO HeCTOPHAHCKOTO
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TOJIKa OblJIO OOBABJIEHO epeTHYeCKHM YueHHeM, 3aKphliach Kak
ouar HeCTOPHAHCTBA M IIKoJa B JAecce. MHOrHe yuyeHble-HECTO-
pPHaHe TepecesiHJNCh Ha BOCcTOK — B Mpan u Cpeanwio Asuio.
B ropoge Hucubune uMu Gbiia CO31aHA aKaleMus, B KOTOPOIi
NPOAOJKANOCh H3yUeHHe Hayk, B TOM YHCJE ecTeCTBeHHHIX. TakK
Xe BO3HHKJA M ApYyras KpynHas HayyHas IIKOJd, OpraHH30BaH-
Hag mo o6pasuy aseKcaHIpHIICKOH, — B [yHIemanype, Kyza
nepeexasu  yuensle AQUHCKOH akaneMuM, 3akpHTOil B 529 T.
[28, 29, 114].

Pacusery sTux u Apyrux ueHTpoB Hayku B Hpane B mepHon,
NpelluecTBYIOINHA ero 3aBoeBaHHI0 apafaMu, crnocoBeTBOBaJ
ofKil MOABbEM 3KOHOMHMKH H KyJbTYpH B rocyaapctse CacaHi-
10B, BCTYNUBIIEro Ha NyTb (h€01albHOrO DA3BUTUSA.

Boabmoli uHTepec y npeicraBuTedell HaYYHBIX IIKOJ BHISBI-
BaJH MeIHIHHA, acTPOHOMHS, MaTeMaTHKa, reorpacdus. Mroro
BHHMAaHHS YAeJs/J0Ch HX NonyJaspusauui. Beiin caenanbl MEOro-
YHCJEHHbIE NEePeBOAbl IPeYyeCKHX COUHHEHHI Ha CHDHUMCKHH H Tep-
CHACKHH f3bIKM [28, 29, 114; 246, ctp. 338—349; 730, crp. 47—
72; 757, 1008].

Uro Kacaercs Tpaluuuil JApeBHeHdl BOCTOUHOH KYJbTYpPHl B
Hpane n Cpennelt A3un, To K MOMEHTY apadCKOro 3aBOEBaHMSA
OHH HAaCYHUTHIBAJH COTHH JeT.

Poap Cpenreit A3MM B HCTODHH LHBHJHM3ALHH A0Jro€ BPEMs
HeloOoLleHHBaJach, HO ceffuac Ha OCHOBAHHH COXDaHHBUIHXCSA
NHCbMEHHbIX MCTOYHMKOB U A2HHBIX ApXEOJOTrMH YCT2HOBJIEHO,
yTo cpenHeasaTckue rocyaapcrsa Cora, Xopesm, Mapruanua,
[Tapopus, BakTpus ¢ ApeBHeHINHX BpDEMEH SABJSAJIUCL MOIIHBIM
o4aroM KyJbTyphl Ha Bocroke. tu rocyirapcTea ofJjaland pas-
BUTOH  3KOHOMMKOH#, OCHOBY KOTODOH COCTaBJAJO CEJbCKOE
X039#ICTBO; 3Jech, KAK W B APYrHX cTpaHax Bocroka, «kKaumaTH-
yecKue YCJOBHS M CBoeoGpasye MOYBLL.. cIesajH CHCTeMY HCKYyc-
CTBEHHBIX OpOIIEHHH TNpH MOMOINH KaHaMOB H HpPHTalHOHHEIX
COOpY>KeHHH OCHOBOH BoCTOuHOTO 3eMienenus» [224, ctp 305].
ApxeoJiorn OGHapyXHJAH OCTATKH IPAHIMO3HBIX HPPHTALHOHHBIX
CHCTEM Ha TEPPUTOPHH JpeBHHX rocyaapcTe Xopesma [118, 321—
323), Corna [115, 320], ®eprausr [206] u ap.

Boicokoro ypoBHst B Cpenneii AWM ZOCTHIVIH TOPHBIE H XKelje-
3006pabaTbiBalOKi MpoMbIcabl — Aofblua Meld, 30J10Ta, paspa-
60TKa MECTOPOXKIEeHHH pTYTH u asnuc-i1asypu [155]. Cpenne-
aspaTCKHe roCynapcTBd NOAJep:KHBaJH TecHble TOPTOBLlE CBA3U
Mexny cobol, a rakxe c Kuraem, HMuanedi, rocyzapcrsamu
Bamxuero Bocroka, Kaskasa, Bocrounoit EBponsl, uemy crnoco6-
CTBOBAJIO MX BLITOJHOE MOJIOXKEHHe Ha TOPTOBBIX NyTtax [26, 29,
135, 158, 159, 266, 361]. Topona Cpenueit Asun — Camapxkanz, Yp-
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reHy, Meps, Dyxapa, ITAHAXKUKEHT H Apyrue — ObLIM KPYNHLIMH
LIeHTpaMH DPa3BUTHA peMeces: TKAauecTBa, KepaMHUYECKOro MPOH3-
BOJCTBA, IOBEJHDHOrO feaa H T. O. BRICOKopa3BHTasi S5KOHOMHKA
ompejenusaa KyJbTYpHBIE ypoBeHb Hapomos Cpenneil Asuu, HX
3aMeyaTe/ibHble [JOCTHXKEHHS B aDXHTEKTYpe H CTPOHTE/BbCTBE
[73, 249—251, 322, 323, 362], KHUBOMUCH U cKyaentype [158, 360,
362, 389]. i

CyurecTBOBaHHe [THCbMEHHOCTH Ha corauiickoMm [304, 333] u
xopeamuiickom [334] s3BIKAX TaKkKe TOBOPUT O BBICOKOM
KyJbType 3THX HapoioB. K coaJ/ieHHIO, He COXPAHUJIOCH IIHCh-
MEHHBIX JOKYMEHTOB O COCTOSSHHH Hayku B CpeznHefi A3ud B
nepuox o VIII B. Bece onu moru6am npu 3aBOeBaHHH TeppHTO-
puu Cpenneit Asun apaGaMu, HacaKAaBUIHMH HOBYIO DeHUTHIO—
HCoJlaM, KaK  HafexHoe Opy:KHe CBOeH MOJHTHYECKOI BJACTH
[132, 191, 309, 569]. BMecTe ¢ Ky/AbTYypPHBLIMU IIeHHOCTSMH, CBA3aH-
HBIMH CO CTapBLIMH DeJHTHSIMH (30p0acTpH3M, OYAAH3M, MaHHXef-
CTBO, XpUCTHAHCTBO HECTODHAHCKOIO TOJIKA, DAa3JHuHble si3blye-
CKHe KVJ/bTbl), YHHYTOXKAaJHCh U NaMATHUKH Hayku. O6 3ToMm
NHCaJ BeJHKHH  Xope3aMHen DHpPYHU, BCIOMHHAs O NpPaBJeHHH
apabckoro HaMecTHHKa B Cpensell Asuu Kyteii6el u6H Mycau-
Ma: «V yuuutoxun Kyrefiba mwogel, KOTOpble XOPOIIO 3HAJH
XOPe3MUHACKYI0 MUCbMEHHOCThb, BeJa/H HX NpeJaHHsIMH H olyuya-
JH (HaykaM), CYLIECTBOBABLIHM y XOpe3MHHLEB, ¥ NOZBEpPr HX
BCAKUM TepaaHuaMm» [60, ctp. 18]. Tam ke BUpDYHH cBHAETENb-
cTBoBad, uto Kyrteii6a «morySua Xope3sMHUHCKHX MHCLOB, yOuJI
CBSALIEHHOCAYXKHTeefl W CXKer KX KHMIH U CBHTKH»; MociIe
3TOr0 «XOPe3MHUHIIBl OCTaJHCh HErPAMOTHBIMH H [I0OJIArajiucCh B
TOM, YTO HM HYIKHO, Ha naMsiTb» [60, cTp. 63].

[To Ky/bTypHOMY Pa3BUTHIO 3aBOEBATEJH CTOSIH 3HAYHTENBHO
HUKE MOKODEHHBIX HApOJOB M MNDH pPelIeHHH MHOTHX, BO3HHK-
LIHX B HOBBIX  YCJOBHSIX, OOLIECTBEHHBIX NpPo6/eM BBIHYMKIEHBI
6bl ofpamartbes K ux onmity [24, 25, 28, 301, 323]. Tak, Onlaa
HCII0JIB30BaHa rocyfapcrsedHas MamnHa Mpana u Busantuu, us
PMMCKOrO [MpaBa 3aHMCTBOBAHBl IpaBHJa Jenexa J06bIUH
" T. 1. [25].

Bo3sHHKHOBeHHE UEHTpPa/NH30BAHHOIO FOCYAapCcTBa B paMKax
xajugara, oObeHHEHHe DaHee DPa3PO3HEHHBIX 00/1aCTeil B eaH-
HYIO XO35fCTBEHHYIO CHCTeMY Ha HOBOH (heofasbHOH OCHOBE H
BRI3BAHHBIH 3THM OBICTPBIT POCT 3KOHOMHKH co3ianH 6.aro-
NPHSITHBIE YCJOBHA  JJsl Pa3BUTHA KYJAbTYDH H HAayKH HapOJOB
Dbuauxuero u Cpenuero Bocroka. OfbennHeHHBe MOJHTHYECKH H
9KOHOMHUECKH, CBA3aHHble OAHOf peaurueil (McJaMOM) H OLHHM
rocyjapcTBeHHbIM (apaGCKHM) SI3BIKOM, 3TH HApOAHl MOJYYHIH
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BO3MOXKHOCTB  HEMOCPEeACTBEHHOro ofilleHHss MexXAy coboit H
0osiee cBOBOAHOro o6MeHa NYXOBHBIMH LEHHOCTSAMH.

B pesynbrate 3roro Heo6bluafiHo ApKo pacliBesa HoBasd,
HMEKo11as CBOH crellHdHYecKHe 4epThl, KyJbTypa, KOTOPYIO YacTo
YCJIOBHO HA3bBAWT «apalCKOf» WM «MYyCYJbMaHCKOH», XOTS
©00a TepMHHA 110 CYLIECTBY HEBEPHbL. DTOMY CAOXKHOMY HCTOpHYE-
CKOMY  ABJEHHUIO [MOCBSLIEHLI MHOTOUYHCJIEHHEIE HCCJAeZOBaHHS
[24, 30, 403, 405, 613, 676, 701, 742]. Yka3aHHBIA MepHON Ha3bl-
BAIOT €Ille «MYCYy/JbMaHCKHM peHeccarcoM» [30, 194, 701], oxna-
KO H 5TOT TE€PMHH JaJeKo He ToueH, TaK KaK BHI3LIBAeT AHAaJOTHIO
< peHeccancoM B EBpone, HacTynHBIIMM noc/e ynagka B TO Bpe-
M KaK Ha Bocroke pacusery He npenurectBoBaJsl ynazok [682].

L5 ocyliecTBJIEHHs! TOCYLapCTBEHHEIX, TOPTOBBIX H BOEH-
HBIX IJIaHOB TpebOBasoOCh pa3BHTHE HAYYHBIX HCCJEIOBAHHIL,
KOTODBI€ JlaBaJsid Obl NPAKTHYECKHE Pe3yJbTaThI.

3a KODOTKHI TPOMEXYTOK BpeMeHH BO3HHKJO GO0JbIIOE YHCJIO
Hay4HBIX LEHTPOB, MOJB30BABILUHXCH ITOKPOBHTEJIbLCTBOM NDABH-
TeJiell xanucdara, a nocsie ero rudesi — npaBuTeNell BHOBb 06pa-
30BaBIINXCA ¢eodasbHBIX rocyaapcTB. [loBceMecTHO B ropojax
Banxnero u Cpennero Bocroka crpousuch oGcepBaTOPHH; MpPH
JBOpIAX, MEYeTsaX M MeJpece BO3HUKaJNH GHOJHOTEKH.

ITpu mBOpax CayXHJH BpauH, QuIocOdbI, aCTPOJIOTH, MDHU3-
BaHHble NpPeACKa3blBaTh MOBEJIHTEN0 Oyayliee, HCTOPHKH, KOTO-
pbie JIoJIKHbl OBLIM YBEeKOBeYHTh ero caaBy. OnHako, HecMOTpH
Ha NPEHMYILIECTBEHHO NDHABODPHBIF XapakTep HayKH, OOJbIIHMH-
CTBO YYeHbIX YMeJH COXPaHHUTh CBOIO TBODYECKYIO HE3aBHCHMOCTb
H 3aHHMATbCA 4YHCTO HAYYyHBIMH HcciefoBaHHsMH. O6 3TOM
KpacHopeuuBo roropar Guorpacdpuu Mon Cuusbl, an-Bupynu, Oma-
pa Xafiama. MIM, KaK U MHOTHM [ADPYTHM Y4Y€HBIM TOrO BPEMEHH,
NPHINJIOCh 32BUCETh OT MPOH3BOJI2 NpaBHUTeNel H NepeXXUTh MHOTO
HEeB3roJ H JIMIUEHHH; B HMX COUHHEHHAX MBI BCTpeyaeMm >KasoObl
Ha «CYpPOBOCTH CYIAbOBI», KOTOpBIE «IPENsTCTBYIOT... OTAATbCSH
COBEpIICHCTBOBAHHIO H YIIYyOJeHHI0 cBoel Hayku» [339, ctp. 16].

[TepBBIM KDPYMHBIM HayuyHbLIM LEHTPOM XaJHudara cras OCHO-
BaHHBIE B 762 r. Barpan, rae npu xaaude ais-Ma‘myne (813—
833 rr.) BO3HHK/JA 3HaMeHHTas aKaleMHs, TaK Ha3blBaeMbIH
«dom mynpoctu». B Barnan us Bcex obaacreit xanudara Oblau
cofpaHel BHIJAIIIHECS YyeHble, MHOTHE H3 KOTOPBHIX SBJSAJHCH
ypoxenuamu Cpennefi Asum u Mpana [476, 757, 853]. Kpome
Darpana, B pasHble NepPHOABI CpelHEBEeKOBOH BOCTOYHOH HCTOPHHU
IIOJb30BANUCh CJaBOH BaXKHBIX LIEHTPOB HHTEJJIEKTYaJbHOH KH3-
HU ropona [awmack, Pefi, Byxapa, Xopesm, [azna, Camapxaug,
Hcdaxan, Mapara. C UX HasBaHMAMM CBS3aHbl MMeHa 3aMeya-
TEJbHBIX JesTeslefl HAyKH, OCTABHBIIMX BaXKHBIH C/lell B HCTOPUH
KYJIBTYpBl UeJNOBEUYeCTBa.
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§ 2. Tounbie HayKH B cTpaHax BnHHero
» Cpensero Bocroka

Uctopus usyueHusa Bonpoca™ M MCTOUHMKM

B Hacrosiiiee BpeMs JiHTEPATYpa, NOCBSIIEHHAs MaTeMaTHKe
H acTpoHoMHH Ha Banxuem u CpenneM BocToKe B nepHuona cpef-
HEBEKOBbsl, ypesBblyaiiHo OGINHPHA, XOTS HCCJEIOBAHHS B 3TOM
HamnpapJIeHH! Da3BEPHYJHCH CPABHUTEJbLHO HeAaBHo. Elie B Ha-
yase XIX B. cBeJeHHS, KOTOPBIMH PacroJiarajd HCTOPHKH HayKH,
GblIM NpEefeJbHO CKYIHH H OGPLIBOUHBI, B Pe3yJabTaTe 4Yero CJjo-
XKHJICc OOGBEKTHBHO HEBEDHBIH B3IVIsIA HA pOJb YUYEHBIX cTpad
HcadaMa B PasBUTHH TOUHBIX HayK: 3a4acTylo €e CBOLWJIH TOJbKO
K COXpaHeHHI0 M nepenaue B EBpony MOCTHXKEHHI ApeBHerpe-
YeCKOH H MHAHHCKOH MareMaTHKH. Ycnexu apabuctHky B XIX B.
BhI3BAJIH NTOCTAHOBKY BONpPOCa 00 H3YYEHHH BOCTOYHBIX PYKOMHCEHR
aCTPOHOMHMHYECKOTO M MaTeMaTHYeCKOro COoAepxaHnus [554].

Yxe mepBrie HCCAeOBAaHHA, INpoBeleHHHe M. Kaccupu
(M. Kassirl), 2K. Cemufio (J. Sedillot, 1777—1832 rr.),
JI.-A. Ceputio (L.-Am. Sedillot, 1808—1875 rr.), a 3aTem
&, Posenom (F. Rosen, 1805—1837 rr.), naau 3aMeuaTejbHEIE
pe3yJsbTaThl, YCHJHBIINE HHTEPEC K HCTOPHH TOYHBIX HayK Ha
Boctoke. Ee u3yueHHI0 OCBATHJAH CBOH TPYAbl MHOTHE ODHEH-
TaJucTH-MaTemaTuku: . Bénke (F. Woepcke, 1826—1864 rr.),
I'. 3yrep (H. Suter, 1848—1922 rr.), M. IlrefiHmnefizep
(M. Steinschneider, 1816—1907 rr.), 3. Buzeman (E. Wiede-
mann, 1852—1928 rr.), 0. Pymka (J. Ruska, 1867—1949 rr.),
K. Haanuso (C. Nallino, 1872—1938 rr.), T'. BunefiTHep
(H. Wieleitner, 1874—1931 rr.), K. lllo#t (C. Schoy, 1877—
1925 rr.) u ap.

Oco6eHHo IHPOKO paboTa B 3TOM HanpapJeHHH pa3BepHyJ1achb
3a rnocJefHHe TPU AecsaTHaeTHsl; 6oJbllioe ydacTHe B HeH MNpH-
HSIJIH COBETCKHE YyYeHHIe.

Cpeay HenaBHHMX HCCAENOBAaHMH MO Pas3IHYHEIM npobiaeMam
HCTODHH BOCTOYHOH MAaTeMAaTHKH H aCTPOHOMHH CJeyeT, B Ilep-
BYI0 ouepeab, Ha3BaTb pabotnl Il. Jliokes, A. TI. IOmxeruua,
b. A Posendensna, 3. Kennenu, T. H. Kapui-Husizosa, I'. 1. Ma-
MeAGeiiJd M MHOTHE JApYTHe, CBelIeHEHs O KOTOPBIX OyayT
APUBENEHEl HUXKE.

OCHOBHBIMH HCTOUHHKAMH H3YYeHHsS MaTeMaTHKH H acTPOHO-
mun CpennesekoBoro BocToka ciyaT HaxoAsiiMecs B XpaHH-
JHIIAX PA3NHYHBIX TOPOJOB MHpa apaGCKHe M IEPCHACKHE PYKO-

* Bosee noppobuo cm. [230]
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TIHCH, HeGoJbluasi 4acTh KOTOPHIX ceffuac omyd/IHKOBaHAa, a TaKke
JIATHHCKHE CpDeJHeBeKOBble MepeBoJbl M 00padoTKH TpyAoB apab-
CKHMX aBTODPOB. B dHc/e BaXKHBIX HCTOYHHKOB HYXHO YIOMSIHYThb
PAL apabCKUX SHUHKJIONENUH M COYHHeHHH OGuobubauorpaduye-
cKkoro xapakrepa. K Haubosee pPaHHMM H3 HHX OTHOCHTCHA
sHUEKJIonenus «Kaoun Hayku» (Madarix aj-‘yaym), aBTopoM
KOTOpO# sBJsterca yueHelit X B. AGy A6a-Annax Myxamman uGH
Axman u6n Ocyd an-Xopeamu [853]; apaGcKuil TEKCT ee, H3AAH-
Helft B 1895 r. B JIoHAOHe, Aan MaTepHaJs Qs HECKOJBKHX HCCJIe-
IOBAHHH MO HCTOPHH MaTeMaTHKH, (U3HKH H acTDOHOMHH [794,
938, 942, 944, 955, 959, 968, 986]. MHOrOKpaTHO HCIIOJb30BAJHCH:
«Ykaszareap HayK» (Kurab ¢uxpucr an‘yayMm), KOTOPEIA COCTaBHII
Aby-n-Papamkx Myxamman u6s Hcexak (X B.), H3BECTHBIA NOX
umeHeM M6H Abu §ky6 an-Hanum [546, 843]; «HcTopus Myape-
HoB» (ta’pHx aJga-xykama) HM6u an-Kudta (1172—1227 rr),
cofepxkainas 6uorpaduu yyeHslx u 6ubanorpaduHueckHe cBeleEHs
o Hux [684]; snuukaonmesust astopa XIV B. Myxammanga u6H
HU6paruma an-Ancapu (an-Ac¢kaunu) [853, 950] «IIpasuabnoe
PYKOBOACTBO AJIs1 TOrO, KTO CTpeMHTCA K OJecTsiiell neau» (Hp-
AN an-KacHJ HI1ad aeHa aJI-Ma}.{Q.CH,Z[»), uznanHas B KaneKyTre
B 1839 r. [574]; Oubmnorpaduueckuii ciosapp Xamxu Xa-
Ju¢a, uznaunelit B 1835—1858 rr. BMecTe c JATHHCKHM mepe-
BOAOM [545].

Ha ocHoBaHHH 3THX M APYTHX HCTOUHHMKOB OblJa HamnucaHa
ype3BbluaffHO BaxHas pabora I'. 3yrepa «MarteMaTHKH H acTpo-
HOMBL apa6oB M HX TpyAbl» [853, 856], comepxaiuas Guorpadu-
yeckHe H OubaHorpaduyeckue faHHble 0 528 MareMarHkax 750—
1600 rr. BoJapwoli HHTEpec npeicTaBJsOT (QyHAAMEHTAJbHBIR
Tpya K. BpokennMana «Mcropus apabekoit aurepatyphi» [450],
TAe coo0latoTcs MOJHbIe CBEJEHHsI O BCEX H3BECTHBIX YUEHBIX H
X TPYZAax, a TAKXKE 0 MEeCTOHaXOXAEHKH pyKOnHcell, U «BBeaenue
B uctopuio Hayku» [Ix. Caprona [774].

B noc/ienHne roJpl NOSBHJIHCH [1€PEBOAB! BOCTOYHHIX COYHHE-
HUH, [O3BOJHBIIHE CAENaTb YPe3BBYAHHO BaXKHble BHIBOABI O
MaTeMaTHKe paccMmarpusaeMoro nepuoga. OfHaKo, HeCMOTPsl Ha
JOCTHTHYTBIE YCIEXH, OCTAlOTCsS He pa3pelieHHBIMH MHOTHE BO-
npocel. OTBeTHTh HA HHX YAACTCs O Mepe H3YyyeHHs CPeIHEeBEKOo-
BBIX pykonucefi apaGckoro BocToka mo MaTeMaTHKE H 4CTPOHOMHH.

O xapakTepe MaTeMaTU4eCKHMX Hayk

Oco6oe 3HayewHe B TroCyldapcTBaXx Xa/dH(OB INPHAABaJOCh
ACTPOHOMHH — HayKe, YAOBJETBOPsBLIeH HAaCYLIHBIM MOTPeGHO-
CTSIM MOPCKOH U CYXONyTHOH TOPrOBJIH, OPOUIAEMOT0 3eMJIeNe/ s
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H T. I, 4 TaKXe COCTaBJsBLIeH# OCHOBY MONyJasapHOi TOrna acTpo-
aorun. B crpanax Buamxuero u Cpennero BocToka acTpoHOMHS,
ponuswasicss B JIpeBHeM Bapusione, HMe/Ja MHOTOBEKOBBIE TPaiH-
uuy [726]. O cocrosHuu 3Tofi HaykH B Mpane n Cpenneii Asuu B
IOMCJAAMCKHE NEepHON CBEeJeHHH COXPAaHWJIOCh OYeHb MaJo, HO
HMEIOTCSI BC€ OCHOBAHHMS INPEANOJaraTh BLICOKHMH YpOBEHb acTpo-
HOMHUYECKHX NO3HaHHH HapojoB 3THX cTpaH. O6 3TOM roBopAT
JaHHBlE apXeoJIOTHH, HanpHMep, o0HApyKeHHble HELAaBHO B XO-
pesMe pasBaJiMHBI 3[laHHUs, CAYIKHBIIETO 06cepBaTopueil, 1 06Ja0M-
KM acTDOHOMHUYECKMX HHCTPYMEHTOB U3 KepaMuku [97], a Takxe
cornufickue ¥ xopeaMuickne KaneHpapu [60, 323, 333] u 1. m.

Ve npu Omefisnax (660—750 rr.) B Jamacke 6bl1a noctpoe-
Ha 06CcepBaTOpPHS, HO 0COOEHHO MIHPOKO 4CTPOHOMHUECKHe Hab.110-
IEeHWsl pasBepHYJNHCh nocae coopyxenns B 829 r. B bBaraage
gonblod o6cepBaTopuu. [loMuMmo Ha6JIOILEHHE H COCTaBJIEHHS
Tabuaul, 6arnanckiue acTPOHOMBI 3aHHMaJMHCh KOHCTPYHPOBAHHEM
HHCTPYMEHTOB W [OCTHUIVIH B 3TOM 3HAUHUTEJbHOrO MacCTepCTBA,
yCOBEpIIeHCTBOBAHHEBIE IPHOOPHL BCKOPE NMO3BOJHAM CO31aTh Tas-
JHUB GoJiee TOuHBIE, yeM rpeueckue [576, ctp. 239; 781, 796, 803,
804, 939, 959, 964, 974, 989, 992, 995, 996, 1001].

[Ipu xanude aa-Ma‘myne (813—833 rr.), Koria acTpoOHOMHS
6armanckol IWIKOJBI JOCTHI/A PAclBETa, BIEpBble nocjae paTo-
cthena BuaHeHlIHe yueHble TOTO BpeMeHH Ha paBHHHe CHHIXADP
IPOH3BEJH H3MepeHHe JJHHE rpajyca 3eMHOrO MepHIHaHa [426,
476, 784].

BoJplioe BHMMaHHE B 3TOT NEpPHOA YAEJAJOCh TaKXKe Mare-
Martuueckoii reorpadun [193, 196, 596, 709, 715, 789], ¢usuke
[663, 948, 962, 963, 965, 980, 1009], reonesunn [411, 957], MexaHHKe
[472, 940, 942, 944, 952, 971, 977, 981, 1010], KOHCTPYHPOBAHHIO
PA3JMUHBIX MHCTPYMeHTOB [699]. DTH HayKH, Kak M acTPOHOMHS,
6a3HpoOBaJHCh HA MaTEeMAaTHKE, OCOOEHHO BHIYHC/IHNTEJBHOH, 4TO
ONpeNeNsiio OCHOBHOE HaNpaBJ/ieHHe MaTeMaTHYecKHX HCCJeloBa-
HHIA. MaTeMaTHKy CTpaH HcjlaMa ONpelesioT KaK «Ipexie BCero
BBIUHC/IUTEJIbHYIO MaTeMaTHKy, COBOKYHNHOCTb pACUETHBHIX aJIro-
PHTMOB [JIs1 DelIeHHs] apUpMeTHUecKnX, aarefpanuecKux, reoMer-
PHUECKHX 3a1ay, BHauaje GoJiee NPOCTHIX, 3aTeM 3HAUHTEJBLHO
YCIOKHSIOMHXCS H CTHMYJHDYIOLUIMX TEOpeTHUECKYI0 06paboTKy
H CO3JaHHE HOBBIX MaTeMaTHUECKUX MOOHATHH; BHAuaJje — aJjro-
PHTMOB Da3pO3HEHHBIX, 3aTEM OOLENMHSAEMBIX B HayuHble IHCIH-
WIHHbLy [383, cTp. 352).

Kak u actpoHOoMus#, cpellHEBEKOBAS MaTeMaTHKa crpaH Buaux-
Hero u Cpennero Bocroxa 6asupoBanach Ha IOCTHXKEHHAX
6osiee paHHero neproza. Bompoc o ee KOPHAX LIHPOKO 06CYXK-
naJjcst B nurepatype [558, 560, 562, 757, 847, 1008]. MoxHEG cuu-
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TATh YCTAHOBJEHHBIM, YTO pasBHTHE MAaTeMaTHYECKHX Hayk
ONpeNessiock, ¢ OJHOH CTOPOHBI, TPAaAHLHUSIMH BOCTOYHOH Mare-
MaTHKH (apHbMeTHKo-aJrefpanueckoe HampapJeHHe), a ¢ HApY-
roft — yepTaMH, yHacJelOBAHHBEIMH OT IPEYECKOH HAYKH C €€ CTPOTro
JIOTHYECKHMH TEODHSIMH, U HHTEPECOM K OTBJEUYEHHBIM NIPOOJEeMaM
[276, 375, 383, 384, 621, 622, 625, 726 u np.).

O wmarematuxke bBuauxkuero m CpenHero BocToka B nepHol,
npenlIecTBYIOLHE apabckoMy 3aBOEBARHIO, CYAAT NO KOCBEHHBIM
JaHHBIM, B YaCTHOCTH, 10 MaTepHaJaM aHa/ln3a PaHHHX apalbCKHX
MaTeMaTH4YecKuX couuHenuit. Tak, eme B npomsom peke I'. I'aH-
KeJb, OTMeuasl, YTO BeJHKuil xopesmuen Myxamman u6un Myca
an-Xopesmu (IX B.) npu coszannu cBoeil sHaMeHHTOl «Anre6psl»,
HEeCOMHEHHO, CJleloBaJ (ojee paHHell TpaluuuH, nucan: «5 He
BUXKY HUKAKOTrO APYroro BBEIX0Ja, KpoMe TOro, uUTOOHBl NpPEeLNoJo-
KHTb TaKyl0 TPaAHUHIO Y TeX KYJbTYPHBIX HapodoB, KOTODHIE
ObLTH NOKOpeHbl apabamu» [576, ctp. 263]. K nono6HoMy BHIBOLY
NPHLULIH M Apyrue Hccneposarenu (manpumep, A. Cauau [780],
M3YUHBLIMHA pApyroe paHHee aJsrefpanueckoe counHenue — M6d
Typka an-Xyrraau (IX B.), — upe3BHuafiHO CXOJHOE C TpPAKTa-
ToM aj-Xopesmu). Oanaxo, GbLIM JM 3TH TpagHUHHM HEmocpen-
CTBEHHBIM MNDOAOJIKEHHEM BaBHJOHCKHX [058, 726], cknaieiBa-
JIUCh JIH TIOA HHBIM BJHAHHEM WM HOCHJIH BIOJIHE CaMOGHIT-
HBIl XapakTep, CKa3aTb cefiyac C [OCTOBEPHOCTBIO BPAL JIH
BO3MOKHO.

Mbl pacnosaraem 0oJee HJIHM MeHee TOYHBIMH CBHJIETEJbCT-
BaMH BO3/efiCTBHS Ha cpelHeBeKoBYI HayKy Cpexnnero u bBamx-
Hero Bocrtoxa BbICOKOpPa3BHTON MaremaTHkd Muawu u [IpeBHeit
I'peunn. Ha pocTHXeHHAX MATEMATUKOB 3THX CTPAH OCHOBLIBAJACh
MaTeMaTHKa cTpaH Hcnama. TpeOoBaHHs 3MOXH, ONpereaHBILIHE
HanpaBJieHHe Hay4YHOTO MBIIJIEHHS, O0YCJIOBHIMN NOCTAHOBKY HO-
BBIX BONPOCOB H BBHI3BAJH K XKH3HM HOBble MAaTeMaTHYECKHE
OUCUHMNIMHBL, HAaNpPHMED, MJOCKYI0 M CHEpHUecKyl TPHTOHOMET-
pHuio, 0QOPMHUBLIYIOCH B CAMOCTOSTENbHYI0 Hayky. s Marema-
THKH cTpan bBuamxkHero n CpenHero BocToka XxapakTepHO YCH-
JIEHHOe BHHMaHHe K apudmerdke u anarebpe, K pa3padorke
Pas3JIMYHBIX BHIYHCJHTEJBHBEIX NPHEMOB, K H3MEPHTEJNbHON reoMer-
pud. ITponoaxast B 9TOM OTHOIIEHHH TPALHIMH, KOTOPBEIE HayaJH
CKJ1aJblBaThCs €lle B I'Peyeckoll HayKe 3JIJHHHCTHYECKOro NepHo-
Ja, yueHble CTpaH HcJjaMa JOCTHIVIH 3aMeyaTe/bHbIX De3yJbra-
TOB, B OOJbLIOH Mepe OMNpefeNHBIIMX JHajbHeiilllee pasBHTHE
MaTeMAaTHKH.

OnHako ¥ B YHCTO TeOPEeTHUecKoH ofJacTH BKJaL HX BecbMa
BEJHK, XOTS OH He BCerja 3acJY:KHBaeT IOJXKHOH oueHKH. Ha
3TOM BONpOCE MBI OCTAaHOBHMCS B JajbHeHIeM.
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B caeaywoluux naparpadax colepxartcs KpaTKHe CBeAEHHH
0 HauboJee BBLIIAMOLIMXCS MaTeMATHKaX K acTpPOHOMAax 3TOro
fMepHona M H3JaralpTcs HEKOTOPble 1aHHBIE 00 HHIMACKOM H
rpeyeckoM HayYHOM HACJEIMH H €ro BJIHSHHM HA Da3BUTHE MaTe-
matiky Ha Banmxuem u CpenHem BocToke.

§ 3. MaTtemaTuku H acTpOHOMBI
BOCTOYHOFO0 CPEAHEBEKOBbS

1. A6y Myca Jixka6up u6H Xaidian (ox. 776 r.) [396, 397, 450,
627, 760, 761, 763, 774, 809, 853] patoran B Kyde. 3nameHuTsl
aNXHMHK M acTpPOHOM, H3BEeCTHBI B cpelHeBeKOBOH EBpome noj
umeneM [efepa; Hamucas tpakrtat «O npuMeHEHHH aCTPOALGUHH»
H KommeHtapuu K «Hauamam» Epxkanna.

2. Myxammag u6n Myca an-Xopesmu [98, 174, 197, 263, 276,
302, 323, 330, 332, 349, 350, 376, 384, 411, 434, 440, 442, 450,
461, 469, 493, 500, 514, 556, 558, 560, 562, 563, 576, 579,
623, 625, 627, 630, 634, 535, 683, 694, 703, 709, 710, 715, 726,
727, 745, 749, 756, 758, 771, 774, 780, 810, 853, 871, 1004, 1005] —
BeNuKHil cpenHeasuatckuil yuenni# IX B., pomumiacs B Xopesme,
3HAUUTENbHBIN MTEPHOA CBOEH XKH3HK npoBeJ B Barpage npu ABope
as-Ma‘Myna. ABTop ¢yHIaMeHTAaJbHBIX TPYAOB MO0 MAaTEMATHKE,
TEOPETHUYECKOH H IMpPAKTHUYeCKOll acTpoHOMYH, reorpaduu. Ero
«KHHra KapTHHB 3eMJ/u» —IepBoe reorpauueckoe COYHHEHHE
Ha apaGckoM sI3hIKe — 0Ka3asa CHJbHOE BJHMSHHE HAa pPa3BHTHE
sToit Hayku [193, 197, 710, 715].

Kak acTpoHOM OH INPHHHMAJ yuyacTHe B H3MEDeHHH JIHHBL
rpagyca seMHoro Mepuauasa [411]. [naBHas ero 3acayra B HCTO-
pPHH aCTPOHOMHH 3aK/KyaeTcsl B COCTAaBJeHUH TPHTOHOMeTpuye-
CKHX H acTpOHOMHUYeCKHX TabJHll, KOoTophle (B IepeBOoie Ha
JaTHHCKHUH S3BIK) NOCAYKU/JIH OCHOBOH CPEIHEBEKOBBIX HCCJIENO-
BaHUil B 3ToH obusacTH. V3BecTHO TakiKe, yTo OH HanucaJ COYH-
HeHue 06 actpossibuu.

Hautonbinyio caaBy an-Xope3mu npuobpen Kak aBTop IBYX
MaTeMaTHueckux couudeHuil: «KHura o6 HHIUHCKOM cyeTte» U
«KpaTKkas KHura aare6pel 0 aiamykabanae» (cM. ri1. IV u V).

3. XamxkmKkamxk u6n Ocyd w6 Marap (xua Mexnpy 786 u
833 rr.) {450, 627, 730, 774, 824, 829, 853] paboraJs, OUEBHJHO,
B Barpanme. Bolzaromuiics nepeBoLYHK TPYJOB IPEKOB M, B YacT-
Hoctu, EBkauna u Iltosemes; coctaBus gBa nepesofia «Hauam».

4. A6p-an-Xamug u6a Typk an-Xyrraau (IX B.) [98, 450, 780,
853] — U3BECTHBI{l YyueHbIl CBOEro BPEeMEHH, aBTOD HECKOJBKHX
COUMHEHHM}I 0 MaTeMaTHKe, B TOM uHcJje aareGpanuyeckoro Tpak-
tTata (cM. ra. V).
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5. A66ac u6n Caup an-Ixayxapu (IX B.) [279, 450, 627, 672,
774, 853] — acTpPOHOM U MaTeMAaTHK, OJHH U3 BUJIHBIX N1DEICTABH-
Teselt Garganckofl wkosbl. [Iponssogun nadmawogenus B barnmane
n lamacke. CocTaBus acTPpOHOMHYECKHE TabuulUbl, U3BECTHBIE
MO Ha3BaHHeM «Ma‘MYHOBBIX», a Takxe Hanucan «KommeHTa-
pHit ¥ kHure Epxauna», «Kuura npeanoxeHuii, N1pUCOeIHHEHHBIX
K 1 xuure Epkauna», «Jononnenus ¥ V kuure EBraupga».

6. A6y IOcyt Sky6 n6u Hcxax uon Ca66ax aa-Kungu (ymep
ok. 873 r.) [433, 450, 627, 753, 961, 966, 967] ypoxeneu bBac-
pul, paGoran B Barnane. 3HaMeHUTEIH QUIOCOD U YUEHBIH, aBTOP
MHOTOYHCJIEHHEIX COYHHEHHH 10 apu(pMeTHKe, reOMETPHH, ACTPO-
HOMHUH, My3blKe, OITHKE M T. [.; KOMMEHTHpOBa1 EBKauaa.

7. Bany Myca — coinoBbst Mycel u6H lilakupa: Myxamman
{ymep B 872 r.), Xacau u Axman [60, 119, 384, 411, 450, 486,
584, 603, 670, 730, 774, 825, 853, 857] — BuLRalouIHecs: OarfaicKue
yueHble, 3aHHMABIIMECS MAaTEMAaTHKOH, acTpOHOMHefl, TeopHeil
MY3BIKH U MexaHukKo#l. MmeroTcs CBeldeHMsl, YTO OHHM COOHpaJHU
PYKONUCH COUMHEHUH IpeyecKHX aBTOPOB M NOCTPOHJAHU oOcepBa-
TOPHIO, B KOTOPO#l npoBoauan Ha6awpenus B 850—870 rr. Ax-
Bupynu [60, ctp. 166] oTMeuaeT npeuMyiecTBO HX acTPOHOMHUe-
CKHX TaObJuL nepej APYTUMH, TaK KaK «OHH He aJjeJH YCHIHH
IJIs JOCTHXKEHHS HCTHHBL H CTOSIH B CBOIO 3M0XY ORHMHOKO IO
MacTepcTBY H octpore Habmwogedui», CoXpaHH/ICS TPaKTaT
«Kunra tpex 6paTbheB 110 reOMETPHH» B JIATHHCKOM MEpEBOJE U B
apalCKUX DYKONHCAX; U3BCCTEH Psif APYTHX COYMHEHHH, [10Jb-
30BaBMHXCA OGOJBIIOH IOMYJASPHOCTHIO; ONHO M3 HHX BOILIO B
YHCJO TaK HAa3BIBAEMBIX «CDEJHHX» KHHI.

8. AGy-n-AGGac Axmax u6H Myxammaz u6n Karup an-Pap-
rann (IX B.) [98, 169, 174, 384, 449, 450, 547, 703, 774, 853, 987,
988] — ypoxeney PepranHbl, COBPEMEHHHMK ana-Xope3MH, Ipo-
C/IaBHJICA TIpeXJe BCEro COUHHEHHSAMH [0 acTPOHOMHMH, M3 KOTO-
PBIX H3BECTHBI: 3HUMKJIONeARUecKudl TpyA «Hauana acTpoHOMHHY,
NOJIb30BABIIMIACA  BNOCJEACTBHH OOJIBIIOH MOMYJSPHOCTBIO B
EBpone, komMeHTapu#i K «Aapmarecty» Iltosnemesi, TpakKTaThl
06 aCTPOHOMHYECKHX HMHCTPYMEHTaX M O KOHCTPYHPOBAHHUU COJI-
HEYHBIX YacoB. EMy npuHHagfexuT TakxKe reorpaduueckui
TpaktaT «O ceMH KIHMarTax».

9. Axmax uOn AOGx-Aanax ajd-MapBasH u3BeCTeH IIOJ HMeHeM
Xa6aw an-Xacu6 (ymep ok. 864—=867 rr.) [60, 169, 174, 222, 276,
384, 514, 576, 652, 778, 788, 853, 884]; ypoxenen Mepga, ujeH
bargajackofi Hay4yHOH  HMIKOJBL. 3aHHMAaJCs IPEHMYUIeCTBEHHO
acTpoHoMueil (nepuoOX ero aKTHBHOH [eATEJNbHOCTH B 3ToH obJsa-
¢t oxsathian 825—835 rr.). EMy mpuHapsexar TPH acTpOHO-
MHueckue TabJullbl, H3 KOTOPBIX OJHA SBJASAJACH 00pabOTKOR
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UHAMICKUX Tab6JHl, Ha3biBaeMblX B apabcKoil JuTepaType «CHHA-
XHUHI», a4 ABe Apyrue COCTAaBJIEHBI TI0 JAaHHBIM €ro co6CTBEHHBIX
Ha6moneHuil. BBes B TPUTOHOMETDHIO IOHATHA TaHreHca H Ko-
TAHTEHCa H COCTaBMJ TabJHUBl 3THX (YHKUHH, O4eBHIHO, CaMBbIE
paHHMe B HCTOPHH Hayku. Asn-Mapsasu — aBTop pa6oT 06 acTpo-
JS6HMH, O KOHCTPYKLHH COJIHEYHBIX 4acoB H AP.

Ero cumin — A6y [dxadap ubn Xabau — 6Bl TakxKe H3BECT-
HBIM aCTPOHOMOM H CO3JaTesIeM aCTPOHOMHYECKHX MHCTPYMEHTOB.

10. A6y A6a-Aanax Myxammapn u6H Hca an-Maxanu (ymep
ox. 874—884 rr.) [276, 339, 340, 384, 450, 627, 671, 774, 853]
ypoxKeHel nepcHackoro ropopa MaxaHa, pa6oran B Barpane.
OnuH u3 KpynHeHLIMX MaTeMaTHKOB H acTpoHoMoB IX B., oxa-
3aBIIHE GOJIbLIOE BJMSAHME Ha pa3BUTHe HaykH. OTtaHuancs
HCKYCCTBOM B INDOBEIEHHH aCTPOHOMMUYECKHX HabuogeHuil o
CnaBWJcs Kak 3HAaTOK apudMeTHKH M reoMmerpun. Hamucan
TpakTtaT «O6 oTHoweHHU» (cM. ra. VII), komMeHTapuit K X KHH-
re «Hauans EBkanpa (cM. ra. VI), xommeHntapu#i k «Cdep-
KaM» MeHenas u ap. Omap Xa#iaM OTMeYaeT ero yYeHOCTb H
IIPEBOCXOACTBO B «HCKyccTBe anrebpbl M anmykabafsl» M yKa-
3LIBAET HA CHEJAHHYI0O UM IIONBITKY pelleHHs KyOuueckoro ypas-
HeHHS.

11. Caéutr u6y Koppa an-Xappauu ac-Cabu (ymep ok. 830—
901 rr.) [9, 90, 276, 283, 284, 292, 293, 297, 298, 383—385, 396,
297, 421, 436, 450, 453, 466, 624, 627, 675, 729, 730, 774, 777,
790, 793, 795, 798, 853, 875, 877, 895, 971, 983, 990, 991, 1012]
ypoxeHnen XappaHa B MeconoraMuu, pa6oran B Barmage. Yue-
HUK Bany Myca (no ciosam Au-Bupyuu [60, ctp. 67], on 6bLT
HX <«TBODEHHeM»), 3HaMeHHThIH (H3UK, MaTeMaTHK, acTPOHOM,
aBTOP MHOTOUHCJeHHBIX paboT (ok. 100 Ha3saHHi), B TOM yucJe
u no maTematHke. Cpeln HHUX — HcnpaBJseHHE mnepesox «Ha-
yan» EBknuaa (cm. m. 13), KOMMEHTapHH K BBELEHHIO H K 14,
15 KHHraMm 3TOro COYMHEHHs, MONBITKH AOKa3aTeabcTBa V IOCTY-
JiaTa, TPAKTAT O COCTABHBIX OTHOUIEHHSX, Nepepoj «Apudmerd-
ku» Huxomaxa, TtpaktaT «O [pYyXKeCTBEHHHIX uHCJAaX» (CM.
ria. IIT), «O6 uamepenun mnapabosouias, MepeBOL TPAaKTaTa
Apxumena «O OeseHuH Kpyra Ha 7 paBHBIX yacTei» u T. 1.

12. Kycra u6n Jlykka an-BaanGaku (ymep ox. 912 r.) [384,
450, 627, 730, 853, 867, 868] ypoxenen [enuononuca (Baaabe-
ka) B Cupuu, paboran B Bargane. ®unocod, matematuk, actpo-
HOM, Bpauy, 3HATOK rpedeckodl Hayku. Co6upan, MepeBOAH] Ha
apabCkuil S3BIK M KOMMEHTHPOBAJ TPYAbl AHTHUHBIX NUcaTeqefl.
EMYy npuHamieuT, B yacTHocTH, nepeBold l14- u 15-8 KHHT
«Hauan» u Tpaktar «O TpPymHBIX MecTaX KHHTH EBKaugas,
nepeBoAbl couMHeHHH ['uncukna, ABrtosnnka, «Mexanuku» Iepo-
Ha H 1p.
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13. A6y Aky6 Hcxak w6n Xynaiin an-Hacpanun (ymep B
910—911 rr.) [450, 627, 774, 853]— maTemaruk, ¢H3uK, Bpad,
paboran B Barpame. CnaBusicsi Kak NepeBOAYMK C TPeUYeCcKOro
U CHPHHCKOro sI3bIKOB. ABTOD H3BecTHOro nepepoga «Hauamn»
EBxnnna, ucnpasiensoro 3atem Ca6urom u6H Koppoii.

14. A6y-n-A66ac an-®agn u6a Xatum ad-Haiipusu (ymep
oK. 922/923 rr.) [384, 428, 492, 494, 627, 693, 774, 786, 849, 853,
856, 864] — BuoHBIE MaTeMaTHK H 4CTPOHOM, aBTOD AacTPOHO-
MHYeCKHX Ta6JHl, COCTABJEHHBIX «IO METOAY CHHIXMUHA», TpaK-
taToB «O HampapjeHHH KUOJBI», «O6 aTMochepHBEIX SIBJIEHHAX®,
«O6 HHCTpPyMeHTe, C INOMOLIBI0 KOTOPOTO ONpeAessiloTcs pac-
CTOSIHHA MeX[Iy NpeoMeTaMH», KOMMEHTapueB K TpyAam I[Itone-
mess U K «Hauanam» Epkauga (nocsennufl Obl1 nepeBeleH Ha
JaTHHCKuil s3blk ['epapao Kpemonckum (1114—1187 rr.)), a
TaKxe couHHeHHs «O 3HaMeHuTOM nocrynaTe EBkaupgas.

15. A6y Kamua WMlymxka w6 Aciam u6n Myxamman an-Xa-
cub an-Mucpu (ox. 850—930 rr.) [276, 383, 384, 450, 578, 631,
632, 679, 765, 774, 853, 863, 872, 873, 926] — erunerckuit marte-
MAaTHK, aBTOP HECKOJIbKHX COUHHEHHH, OKa3aBIINX 60JbLIOe BJIHSA-
HHE Ha pa3BuTHe MmaTteMaTuku. L3 Hux ussecTHn «Kuura 06
ajare6bpe u anmykabanes (cMm. ra. V), «Krura o6 HaMepeHHH>»,
«KHura o peixocTsix HCKYCCTBA apH(MMETHKHY».

16. A6y Hcxak UGpaxum u6H Cunan u6H Cabur u6u Koppa
(908—946 rr.) {120, 187, 189, 190, 384, 612, 853, 878]— BHYK
Cabura n6u Koppel (cm. m. 11), H3BecTHEIH MaTeMaTHK. ABTOp
GoJBLIOrO YHC/IA COUHHEHUH, B TOM uHcae «KHHrM o mocTpoeHHHd
Tpex KOHHYecKHX ceueHHI», «O6 H3mepeHHH mnapaboJbl» ¥ AD.

17. AGy Ycman Caup n6H SAky6 ag-Jumumku (1-g uetBepTh
X B.) [450, 618, 627, 774, 824, 829, 843, 853, 878, 882, 939] —
u3BeCTHHIH (HM3HK, MaTteMaTHK U Bpay, paboran B bBarnaze.
3aHuMaJscs NepeBOJaMH H KOMMEHTHDOBaHHEM TpPYAOB Trpeue-
CKHX aBTOPOB Mo ¢ujaocoHH, MelHUdHe H MaTeMmaTHke. [lepe-
BeJl HecKoJabKo KHHUT «Hauan» EBkinna u komMmeHrtapuil Ilanna
K X KHHUTe 3TOr'0 COYMHEHHS.

18. A6y JIxadap Axmap u6u IOcyd an-Mucpu (ok. 912 r.)
[431, 436, 450,.461, 774, 821] paGoraa B Erunrte. Briparouuiics
MaTeMaTHK, aBTOP HECKOJBKHX COUMHEHHH, B ToM uHciae «O6 oTHo-
LIeHHH H NPONOPILHOHAIBLHOCTHY (cM. ral. VII), OKasaBLIMX CHJIb-
HOe BJIMSIHHE Ha Da3BHTHe MaTeMaTHKH B EBpore.

19. Hasu¢ n6n OmH an-Myrata66ub, T. e. 3aHUMaOHIKICS
MenuuuHo# (ymep ok. 990 r.) [450, 627, 774, 853], — u3BeCTHHIX
VUEHBIH T'peyeckoro NPOHUCXOXJIEHHs, aBTOpP PpPsAAa IepeBOAOB
KlaccCHYecKHX COYMHeHMH, B ToM umcae «Hauan» EBkauna
(cm. ra1. VI).
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20. Myxammapn u6H AGa-an-Asus an-Xamumu — yueHb# X B.
[60, 450, 853], u3BecTHBHI# B JNUTepaTyPe KaK aBTOD 4CTPOHOMMU-
yeCKMX TaOGJHI, HAa3BAHHBIX «COBepUIeHHHIMEH» [60, cTp. 344],
u Tpakrata «O BBIUHCJEHHH HPPALHOHAJbHBIX KOpHEH» (CM.
. V).

21). AGy-n-Xacan Ann u6H AGH Caupm Aég-ap-Paxman ubH
IOnuc (950—1009 rr.) [450, 461, 774, 853] pa6oran B Kaupe.
3HaMeHHTHIH acTPOHOM-HAOJIOfATeNb, aBTOP aCTPOHOMHYECKHX
Tabaul «3HAK an-XakuMH». Ero Tpyanl OKazaau 6oJblIoe BJIHSI-
HUe Ha pa3BHTHEe TPUIOHOMETDHH.

22. A6y A6a-Annax Xacan u6n Myxammapg u6H Xamaa, ero
HasbiBanu Takxke U6H-an-Barpann (X—XI BB.) [289, 672, 738] —
MaJOHSBECTHBII JO MOCHEJHEro BpEMeHH, HO, OYEeBHIHO, IJIC-
JOTBOpPHO pa6oTaBUIMA MaTeMaTHK M acTpoHoM (cM. ri. VI).
Asrop koMmenrtapuss K X kKuure «Hauams: «O comsmMepuMblXx H
HECOM3MEpPHMBIX BEIHYHHAX», H3MaHHoro B 1948 r., a Takxe,
CyIsl MO YNOMHH4HHAM JPYrHX apabCcKMX aBTOPOB, TPAaKTaTOB
O COCTABHBIX OTHOLIEHHSX H O «HAyajax» ACTPOHOMHH.

23. A6y Hacp Myxammag u6n Myxammapn ana-®apadu (ox.
880—950 rr.) [98, 113, 114, 157, 169, 174, 331, 335-337, 384, 450,
474, 543, 703, 774, 823, 949] ypoxeHel; cpe/lHEA3HATCKOTO TOPOAa
dapaba, paboran B barnage, Anenmo, damacke. KpynHeAmni
¢unocod M yueHBIH-3HIHUKJIONEINCT BOCTOUHOrO Cpe/HEBeKOBbS.
Sauumancs ¢umocohCcKUMH BOUPOCAMH MaTeMaTHKH. Hamucad
KoMMeHTapuu K «Hauamam» EBknnga u «Aabmarectys Ilrose-
Mesl, a TaKKe COYHHEHHE IO TEOPHH MY3BIKH.

24. Axmap u6H an-Xycaiin an-Axsa3un an-Katué (xun ox.
940 r.) [450, 627, 774, 853, 880, 1017] ypoxeHel OepPCHICKOro
ropoga AxBa3a; COTJIACHO OT3BIBAM CPEJHEBEKOBBIX HCTOPHKOB
(nanpumep, Y68 an-KudTH) —OZHH H3 BBIAAIOLIMXCS YUeHBIX
Barpana. IlpuHaanexan x kKoJje HaTyphHaI0cohOB H OTIHYAJ-
CA rTy6OKMMH MO3HAHMSIMH B €CTECTBEHHBIX HayKaX JApeBHHX.
3aHuMaJsicsl acTpPOHOMHMeH M HamHcaJ KOMMeHTapuii Kk X KHHre
«Hauany EBknuga. BHCTYIHAI ¢ KPHTHKOH TPHIOHOMETPHUYECKHX
Tabaul an-Xopeamu; aj-BHPYHH NOCBATHN GOJbIIOR TPYA IIPH-
MHDEHHMIO TOYEK 3peHHs aJj-Xope3MH H an-AXBasH.

25. A6y Nxadap an-XasHH, T. e. GUGIHOTEKAPDb (yMep MexK-
ay 961 u 971 rr.) [60, 327, 339, 450, 627, 774, 829, 853, 880],
ypoxeHenr XopacaHa, OJHH H3 BHAHBIX MAaTeMdTHKOB H aCTPOHO-
Mo X B. CrnaBuics o6pa3oBaHHOCTRIO B 0O6JACTH apUPMeTHKH
H reoMeTpuH, GblMT H3BeCTeH TaK)Ke KaK aBTOP PSfa acTPOHOMH-
YeCKHX COYMHEHHME, O [BYX H3 KOTOpPBIX YHNOMHHaeT aJ-DHpyHH
[60, cTp. 369; 880, crp. 79], a o TperbeM — atr-Tycu [327,
cTp. 1571
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M3 ero MateMaTHyecKHX TPYAOB A0 Hac OoUIeN JHIIb KOM-
mentapuit ¥ X kuure «Hauan» EBKIuAa, COXpaHUBIUHHCA B
KecKoJIbKHX pyKomucsx (cm. ra. VI). Omap Xafiam coobuiaer,
yTo aj-XasWH 3aHUMaJsCcs pelleHHeM KyOHYeCKOro ypaBHEHHS,
KOTOpoe 10 Hero paccmartpusan an-Maxanu: «...Cuuranoch, —
nauer XaisaM, — 4TO 3TO pelleHHe HEeBO3MOXKHO, MOKa He SIBHJI-
ca A6y Ixadap an-XasuH, pelIMBIIHH 3TO YpaBHEHHE IPH
NOMOILY KOHHUYeCKHX ceueHMi» [339, crp. 69]. U6n an-Kudru
NPHIIHCHIBAET eMy Takxke «KHHUTY 0 uMCJOBHIX mpobmemax» [627].

26. HOxauna n6n ¥Ocyp u6n Xapuc uéu axn-barpuk an-Kace,
1. e. «CBflleHHHK» (ymep ok. 980—98!1 rr.) [450, 627, 853,
1017], — H3BEeCTHHIH YyueHbli, upe3BbiYaliHO O06Pa30BaHHBIN Ieo-
merp. IlepeBoxua Ha apabCKHi A3BIK TPYAbI TPEUECKHX humo-
codoB M MaTeMaTHKOB. ABTOp counHeHnii «O pallMOHAJBHBIX ¥
HppallHOHAJbHBIX BelHuuHax» (cM. n1. VI), «O pokasaTeqbCcTBE
TOTrO, YTO €CJIH NpsAMas JHHUs NepecexaeT NBe APYrHe NpAMBIE,
Jexallye B OJHOH IJOCKOCTH, TO ABa BHYTPEHHHX OJHOCTOPOH-
HHX yrJla MeHbllle, yeM JBe NPSAMBIE» H JP.

27. AGy-n-Batda Myxamman u6H Myxamman u6H SIxega HOH
Ucmann n6u A6Gac an-Bysmxkanu (940—998 rr.) [73, 98, 232-
235, 276, 375, 383, 384, 441, 449, 450, 461, 467, 514, 576, 621,
625, 627, 690, 692, 703, 797, 844, 853, 885, 935, 1016, 1019] —
OJMH U3 BeJuUaNIIHX MaTeMaTHKOB CpelHeBeKoBoro Bocroxa,
6u1 porom u3 Bysrana (Xopacan), pa6otan B Barmagme. Ero
MHOTOUHMC/JEHHBlE TPYABl MO apuUdMeTHKe, reoMeTpHH, aJarebpe,
TPHTOHOMETPHH H aCTPOHOMHH CHII'paJjH OTPOMHYIO POJb B HCTO-
pun Hayku. IloMHMO KOMMeEHTapHeB K COUHHeHHsM EBKaIHAa,
Huodanra, IltonemMes u x anare6panyeckoMy TpakTaTry ana-Xo-
peaMH, eMy mnpHuHamiaexar: «KHMra o TOM, YTO HYXKHO 3HAaTh
nucuam, gejblaM U APYTHM B HayKe apudMeTuku» (cM. ra. IV),
COUMHEHHe N0 MNpakTHueckofl reomerpud «KHura o ToM, YTO
HeoGXOIHMO pEMEeC]eHHUKY U3 TeOMEeTPHUECKHX [OCTPOERHIT»,
«Beenenue B apudpmeTHky» (cM. ra. III), «O ToM, uemy caenyer
Hay4YHTbCcA [0 HU3Yy4YeHHs apudMeTHKH», <«KHHra pokasartenbcTs
NpeAsoxeHUH, KOoTophle ycTaHoBUsm JiHodaHT B CBOeM COUHHe-
HUH», «O TNpHMeHeHHMH NIECTHAECSITHpUUHHIX Tabauu», «KHura
06 omnpeneqgesud pe6pa Ky6a, KBajgparo-KBajpaTa ¥ TOTO, YTO
COCTOHUT U3 HHUX OGOMX» M Op. MHorue counHeHus A6y-n-Badu
YTepsHbL.

28. A6y Maxmyn Xamug n6H Xasap an-XomxkaHmH (ymep OK.
1000 r.) [83, 174, 276, 328, 384, 450, 479, 547, 621, 625, 774, 781,
793, 853, 964, 1000] ypoxenen Xomxenra (tenepb JleHuHa6an),
paGoran B Pee. EMy npuHailexHuT psa paGoT MO aCTPOHOMHH:
«O6 ompeneneHHH HaKJIOHa SKIUNTHKH», «O KOHCTPYKUHH M NpPH-
MeHeHHH acTpossbuu» ¥ Ap. Haubosee BaxHBIE Pe3yJasTaThH OH
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Tlonyyusi B cbepHuecKoii TPUFOHOMETPHM (OpUTHHAJbHOE LOKa-
3aTeNbCTBO «TEOPEMBl CHHYCOB» [JIs1  c(epHUecKOro TpPeyroilb-
HHKa) ¥ B HeoNpeJeJeHHOM aHa/lu3e (monblTKa 10Ka3ath
yTBEpXKJAEHHE, UTO CyMMa [ABYX KyGOB He MoXKeT OBITH KyGoM,
T. e. 4acTHBHIH# cayyafi BeqHKoH Teopembl Pepma).

29. Kywsbsip u6n Jla66an ana-Ilxuau (ok. 970—1029 rr.)
[240, 276, 375, 383, 384, 450, 621, 625, 650, 672, 674a, 680, 690-
692, 853, 988] yposxeHen ['HiIsHa, aBTOD COUHHEHHH IO reorpa-
¢HH, aCTPOHOMHH U MaTeMaTHKe, B YAaCTHOCTH, Tpakrata «O Ha-
yajax HCUHCJEeHHs HHAHALeB» (cM. . IV), acTpoOHOMHYecKHX
TaGaHu, TpakTaTa 00 acTpoJsiGHH U Ap.

30. A6y Bakp Myxammap w6 an-Xycaid an-Kapamxu, unu
an-Kapxu (X—XI BB.) {234, 240, 276, 350, 383, 384, 397a, 450,
461, 576, 599, 621, 625, 681, 690, 692, 774, 853, 934, 1013}, —
BBLAAMOLIHACS MaTeMaTHK, aBTOp Tpakrata «JloCTaTouHOe BBe-
JeHHe B apudMeTHKY» (cM. nI. IV) u aByx asareGpanueckHx
coynHeHu#i (cM. ra. V). Ero Tpynbl chIrpafdd BaXkHYio pOJb B
HCTOPHH BOCTOYHOH MAaTeMaTHKH H OKa3alH HelocpelCTBeHHOe
BJAHSIHHE HA eBPONEHCKHX YUeHBIX.

31. A6y Hacp Mancyp ubu Hpak (ymep ox. 1035 r.) [328,
338, 384, 449, 450, 463, 576, 621, 625, 671, 774, 853, 871, 938]
ypoxeHel Xopeama, no ciaopam Omapa XafisiMa, — «BeHuailunit
H3 YYeHEBIX, 3aHHUMalIuxcsd MaTtemaTukoi» [338]; yuurtens an-
Bupyuu. ABTOp psila COUMHEHHI O ACTPOJIOTHH H chepHuecKOoi
TPUrOHOMETDHH; 3aHHMaJCs TakKe pellleHHeM KYOHYeCKOTO
ypaBHenusi. Hanucan uspecTHole kKoMMeHTapuu K «CdepHram»
Memnenas, counHeHHe O BIIHCAHHOM B KPYT NPaBHJIBHOM CEMH-
yroJapHuke ¥ TpakraT «O pas3bsCHEHHH OJHOTO HEACHOro hMecTa
B 13 kHure «Hauan» Eskaugas.

32. A6y Paiixan Myxammax u6u Axman an-Bupynm (973—
1048 rr.) [24, 44—50, 57—61, 74—76, 94, 98, 113, 114, 117, 125,
126, 139—144, 161, 167, 169, 174, 183, 192—197, 208, 229, 230,
263—265, 276, 278, 285—289, 300, 303, 305, 323--325, 341—
344, 367, 383, 384, 403, 405, 411—413, 425, 427, 437, 438, 449,
450,499, 514, 544, 547,577,596, 613, 621, 625, 646,653, 654, 656,
662, 673, 674, 676, 678, 699, 709, 717, 733, 734, 738, 759, 766—
768, 774, 781, 784, 785, 787—792, 795, 843, 858, 874, 880, 883,
956, 959, 969, 973, 974, 977, 982, 988, 995, 1027, 1037, 1038] —
BeNHKHH CpellHea3MaTCKUH YyueHBIH, CMeJIbIH MBICJIUTENb, AaJIeKo
OnepelUBIIHHA CBOe BpeMsi; aBTOP MHOTOUHCJEHHBIX KaNlHTa/b-
HBIX TPYJAOB MO HCTOpPUH, Teorpaduy, (QUJIOJOTHH H Pa3JHUHBEIM
OTpPAC/ISiM eCTeCTBEHHBIX HayK (aCTPOHOMHH, MaTeMaTHKe, Teoje-
3WH, MHMHepaJIorHH, GapMaKoJOoTHH, reoH3HKe, TeoJOTHH, THIpO-
rpaduu ¥ T. A4.). ACTpPOHOMHUYeCKHe Npo6JeMbl OH paccMaTpHBaJ
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B cBoeH 3HaMmeHHTOH «Mcropuu VMHaun», B «IlaMATHHKaX MHHYB-
IIHX NOKoJeHHH», «OnpejieseHHH TPaHHUI MecTHOCTeR AJs IMpo-
BepKH DACCTOSHHH MeXHy NoceleHHAME», «KHure BpasyMmiIeHUus
B HauaTKax HCKyCcCTBa 3Be3JI0YETCTBa» M T. [.; aCTPOHOMHH al-
Bupysn noceaTua cBbllie 45 couHHeHHH, TaBHOE M3 KOTODBIX
«KaHoH Mac'yna». B HeCKOMIbKHX TpaKTaTax HM3JaralTcs MeTo-
ZIBl KOHCTPYHPOBAHHSI aCTPOHOMHYECKHX HHCTPYMEHTOB.

Boabiuoe BHHMaHue an-DHpyHH yHenssn MaTeMaTHKe: [OMH-
MO 3HayHTesbHOH uyacTu «Kanona Mac‘ygas, oH mocBsaTHa eff
counHeHus: «Of onpeneneHdH XOpA B Kpyre TNpH NOMOLIH
CBOUCTB JIOMaHOH JIMHHH, BINHCaHHOH B Hero», «06 HHIHUCKHX
pamnkax», nepeblfl pasfen «Kuuru Bpasymaenusi» u ap. OcobeH-
HO Ba)KeH BKJajA aa-DHpyHH B pas3BHTHe TPHTOHOMETPHH, HO OH
Kacaercs TaKe BONPOCOB TeopuH uucesa (cM. 1. III), aare6psr
(cM. ra1. IV) u reomeTpuu,

33. Ab6y-a-lxkyn Myxamman u6u Jlaiic (X—XI BB.) [276,
288, 340, 384, 450, 774, 783, 853] coBpeMeHHHK DBupyHu. 3aHu-
MaJjcs HcclefoBaHHeM KyGHUeCKUX ypaBHEHHH, aBTOp TpakTaTa
«O BNHCHIBAHHH CEMHYTOJbHHKA B KPYI».

34. A6y Caup m6n Myxamman u6H A6p-an-Ixanua ac-Cua-
®u3H (ok. 951—1024 rr.) [288, 450, 456, 618, 774, 790, 1011,
1026] ypokeneu CHIxHCTaHA, COBPEMEHHHK an-DHpYHH, Heon-
HOKPATHO YIIOMHHaBIIHiicH mnocienduMm. YUpesBbUaiiHO MJI0IOT-
BOPHO paboTaBIUHH yueHBIH, aBTOp psija MaTeMAaTHYeCKHX TpakK-
taToB: «O MOCTpOEHHWH BIHCAHHOIO CEMHYroJapHHKa», «O TpH-
cekluuH yraay, «O HEKOTOPBIX Mpeqo:KeHHSX U3 «KHHTH JeMM»
Apxumena», «O6 oTHOweHMH THIepGONBL K ee aCHMITOTaMm»,
«O KOHHYECKHX CeueHHsIX» M Op., a TaKXKe HECKOJbKHUX COUHHe-
HUHA 10 aCTPOHOMHH, B TOM 4YHCae 06 acCTPOHOMHUYECKHX HHCTPY-
MeHTax.

35. AGy-n-XacaH Aau u6H Axmen an-Hacasu (ymep ox.
1030 r.) [90, 240, 276, 350, 384, 450, 621, 625, 774, 781, 853,
865, 1021] —oanH M3 KpynHeHwwnx marematukoB XI B. Pomuiacs
B ropone Haca (HpiHe Amxaban), paGotan npH ABopax GyHI-
CKHX CyJATaHOB, a 3ateM Maxmyna [asHesn; yuenux Kylubsipa
u6n Jla66ana an-I»kunu. An-HacaBu npHHaAANeXHT COUHHEHHe
«JlocratoyHoe o6 uHAuiicko#l apudmerure» (cM. ra. IV), a rak-
e KOMMEHTapHH K COUMHeHHsM Menenas u Apxumerna.

36. AGy Aau XacaH u6H aa-Xaicam an-Bacpu (965—1039rr.)
1154, 202, 203, 275, 276, 410, 450, 593, 594, 627, 667—669, 735,
774, 795, 843, 853, 856, 875, 936, 945—948, 951, 960, 968, 970,
979, 980, 993, 1009] — Beauxuii GU3MK U MaTeMaTHK CpelHeBe-
KoBbsl, ypoxkeHen Dacpu, pa6oran B Kaupe. Hanucan 3nameHnu-
Ty1o «KHHTY onTurmEs, TpakTaTh «O mapabo/iHyecKoM BOTHYTOM
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sepkaje», «O cepuueckoM BOTHYTOM 3epkaje», «O BHIUHCIEHHH
napa6osouna», «KeaapaTtypa Kpyra», psi COUHHEHMH 110 acTpo-
HOMHH K (U3HKe, a TakXKe KOMMeHTapuu K «Hauanam» EBKJH-
na (cM. ra. VI).

37. Aoy Caxan Baitmxan u6n Pycram an-Kyxu (X—XI BB.)
[187—190, 276, 383, 384, 450, 627, 770, 877, 1026] ypoxeHeL
r. Kyxa B Tabapucrane, patoran B barmane. Boiganomuiics ma-
TeMaTHK, NepeBoAYHK EBKINAa H ApXHMMela W aBTOp psjga OpH-
THHAJNBHEIX COUMHEHHH, B TOM uHcje «O cOBEDUIEHHOM UHDPKYJE»,
«O HaXOXIEHHH CTOPOHBI CEMHYTOJbHHKAa B Kpyre», «O KOH-
CTPYHPOBAHHM acTpoasibuu», «0O6 usmepeHHH mnapabosouga»
H T. 1. 3aHUMaJCsl DElIeHHeM KyOHYecKHX ypaBHEHHIL.

38. A6y Aau U6H Cuua (980—1037 rr.) {10—12, 56, 64, 68,
113, 114, 137,—141, 149—153, 157, 165, 166, 171, 174, 194, 229,
239, 263, 276, 316, 347, 388, 390, 391, 395, 400, 403—409, 412,
450, 473, 474, 621, 625, 627, 682, 685, 703, 762, 774, 843,
976, 992, 995, 996, 998, 1021] — BenuKHH CpeIHEa3HATCKUH yde-
HBIA-3HIIMKJIONEAUCT, OJHH M3 Haunbosee BHIAAOLIUXCS MBICAH-
TeJell cpelHeBeKOoBbs. Ero COUMHEHHs OCTaBHJH HeH3IVIaAHMbIH
cJel B HCTOPHH ¢uaocodHH, MeIUNUHHBI, XUMHH H JPYTHX HayK.
«Kanon Bpaue6HoH# Hayku» HM6H Cunbl npuoGpesn BCeMHPHYIO
C1aBy H JOJToe BpPeMSl CJHYMHJI OCHOBHBIM PYKOBOACTBOM IIO
menuuuHe Ha Bocroke u B Erpone. M6u CuHa nposiBasn HHTe-
pec K QU3HKO-MATEMATHUECKHM HayKaM H NOCBATHA UM OoJbliue
pasfgensl B CBOMX 3HUHKJIONeIHAX «KHHUra ucuenenns», «Kuura
cnacenus» 1 «Kuura suanus». Oxojso aBaguatH ero paboT
KacaJuChb BOIIPOCOB AaCTDPOHOMHH; OH CKOHCTPYHPOBaJ OpPHTH-~
HaJbHBI M OTJIHYalolIMfcs GOJbLIOH TOYHOCTBIO ACTPOHOMHUe-
cKult uHCcTpyMeHT., CrenunanbHbll TpakTat M6H CHHa NIOCBATHR
MeXaHHKe.

39. T'usac ap-OAun AGy-n-Parx ‘Omap u6n UGparum an-Xaitam
(1048—1131 rr.) [98, 174, 184, 229, 238, 269—271, 274, 276,
277, 290, 307, 338—340, 345—348, 374, 383, 384, 398, 399, 507,
535, 536, 542, 614, 621, 625, 638, 663, 703, 705, 706, 750—752,
764, 802, 816, 835, 853, 943, 1007, 1G11] — reHuanbHblil cpenHe-
a3vaTcKuH yueHnlH, dunocod M mosT, aBTOp 3aMeuaTeNbHBIX CO-
YHHEHHI 110 MaTeMaTHKe, (HU3HKe, acTpOHOMUH, GuIOCOPUN
# neTopui. OH NMPOBOAMJ aCTPOHOMHYECKHe HaOJI0OJeHHs, cocTa-
BUJ «MaluKIIaxCKHe aCTPOHOMUYEeCKHe TabJHNBI» H pa3padoTan
pedopmy Kasnengaps. B maremaruke Omap XafisiMm ofpaman
BHMMaHHe TIpexje BCero Ha NPHHUHNHAJbHBIE BOIDPOCH (yueHHe
0 llapaJ/enbHbIX JHHHSX, TEODHIO OTHOLIEHHH, TeOpHIO KyOuye-
CKHX YpaBHeHHI), KOTOPHIM IIOCBSTHJ TpakTaTel «KomMMeHTapuu
K TPYJAHOCTSIM BO BBeAeHMsX KHUTH EBkauma» (cM. ra. VII) u
«0O gokasaTesnbcTBax 3ajmady aiare6pel ¥ aaMykabaib» (cM.ra V).
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Xafism HanmucasJ TakxKe COYHHeHHe 06 apudMeTHxe (ceiiuac
yrepsinHoe) H TpakTaT «OG6 HCKycCTBe ONpeleseHHs KOJHYeCTBa
30J10Ta U cepefpa B COCTOsIIEM H3 HHX Tejes,

40. AG6y-n-Parx A6p-ap-Paxman an-Maucyp an-Xasuuu
(XII B.) {98, 290, 338, 339, 663, 779, 943, 953, 954, 963, 982] —
BUIHBIA QU3UK M acTpoHOM mepBoii nojoBurs XII B., ypoxenen
Mepsa, yuenurk Omapa Xa#iima. OH OCTaBHJI aCTPOHOMMYeECKHe
Ta0MHUbl ¥ UeJbH Pl APYTHX COYMHEHHI, B TOM uMC/ie TPaKTaT
«Becwl MyapocTH», mpencTaBaswomuii co6oil 0fHO H3 HaHGoJee
3BHAYHTEJNBHEIX COYMHEHHMH N0 MeXaHHMKe, TMADOCTATHKE H (hHU3HKe
B CPelHHe Beka.

41. A6y-1-®yryx Axman n6n Myxammapn ac-Cypu u3BecTeH
nox uMenem ac-Canax (ymep nocie 1145 r.) [450, 672, 827, 853,
867], ypoxenen XaMapnana, paboran 3 Jlamacke. ®unocod, ma-
TeMaTHk, Bpau. Hanucan «O6 omubkax B tabauuax VII u VIII
KHUr Auapmarecrta», «CounHeHHe 145 oOGbsAcHeHHs omubku KOH
an-Xalicama B «Hauvanax» EBxkanga (cMm. ra. VI).

42. Ady A6xp-Aanax Myxammanx u6n HOcyd an-Ixkaisuu
(kun ok. 1080 r.) [384, 450, 625, 627, 735, 774, 846, 853, 856,
1029] — MaTeMaTHK, aCTPOHOM M 3aXOHoBel, pa6oran B CeBHJbe.
AsTop KOoMMeHTapus K V kuure «Hauan» Epxkanga, Tpaxraros
«O HaxoXJeHHH NOBEPXHOCTH WIApOBOro cerMeHTa» M «TabsHubl
JeT»; TocJefHUH OB TepeBeleH Ha JATHHCKHI s3blKk ['epapio
KpeMoHCKUM.

43, A6y 3akapuita Myxammapn u6s A6a-Aanax aga-Xaccap
(XII B.) [383, 384, 450, 625, 852, 854] — zanagHoapaGcKui
MaTeMaTHK, aBTop apudMeTHueckoro Tpakrara (cM. ra. IV).

44, Wapad ap-JAun Mysaddap nén Myxammapg ar-Tycu (ox.
1209) [450, 853, 867] ypoxenen Tyca, aBTop counHeHH# «Aare6-
pa u anmykabana», «KuHura o nossauu acrponasbun», «O6
acTponsGuu».

45. Maxmyn u6H Myxammaxy uMOH ¥Ymap adga-JlXarMuHH
(XIII B.) [98, 316, 450, 510, 754, 845, 850, 853] — cpenneasuar-
CKHH aCTPOHOM H Bpay; CBeleHUll o ero OHorpadHH INOUYTH He
coxpaHuyioch. ABTOD Ype3BbIUAliHO NOMYJASPHOTO M MHOTO pas
KOMMEHTHDOBaBLIerocsi coulHeHus «KpaTkoe H3/J0)KeHHe acTpo-
HOMHH»; B HeM BIlepBble MOApPOGHO DaccMaTpPUBAeTCss CHCTeMAa
KOODJAUHAT, OCHOBOM KOTODOH sBJsieTCsl TOPHM3OHTaJbHAas ILJIO-
CKOCTb Hab/0eHu.

46. Idamc ap-JInn Myxammen u6u Awpad an-Xycalin ac-
Camapkangn (ok. 1276 r.) [276, 283, 384,450, 508, 625, 672, 774,
853] usBecten Kak ¢uaocod, actpoHoM M MarteMaTHk. Hanucan
KoMmeHTapun kK «Hawamam» Erxnuna, «Tpaktar o uupkyJe
IJIs1 TIpPOBeldeHHs KOHHYECKHX ceuyeHHfi» M HeCKOJbKO COYHMHEHHH
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0 aCTPOHOMHH, B HAaCTHOCTH, Tpakrar «IlocTpoeHune Ta6JHLBL
3Be3/», COCTABHJ 3Be3[HbIH KaJleH1apsb.

47. Aoy Hdxacdap Myxammanm u6n Myxamman Hacup ag-JIuu
ar-Tycu (ymep B 1274 1)) {13, 98, 176, 177, 184, 198—201, 218—
223, 229, 267, 268, 271, 276, 277, 279, 280, 291, 316, 319, 327—
329, 347, 348, 383, 384, 448—450, 468, 500, 506, 537, 620, 621,
625, 751, 752, 774, 781, 827, 842—844, 848, 853, 897, 908, 948,
975, 994, 999, 1003, 1030] ypoxenern r. Tyca B Xopacane, Kpymn-
Helimuil MaTemaTHK M actpoHoM XIII B., upesBmluaiiHo pa3sHoO-
CTOPOHHHUH yUeHBIH, aBTOp CoYHHeHMH N0 duocoduH, reorpaduHy,
MY3BIKe, ONTHKe, MeJHLHHe, MUHePaJOTHH. DI 3HaTOKoM rpe-
YecKoH HayKH, KOMMeHTHpoBas TpyAbl EBkanfa, Apxumena,
[Tronemesn, Anoanonuss ¥ ap. PyxkoBonun o6cepeatopieir B Ma-
pare, rae BO3TJIaBUJ MJAOJOTBOPHO paboTaBLIYIO HAYUHYIO IUKO-
Jay; 37ech ObLIM cocTaBJeHBl «MabxaHcKHe» acCTpOHOMHYECKHE
TabJHIBl, [0Jb30BaBLIHeCs OrPOMHOH mnonynaspHocThio. Cpenn
MaTeMaTHYeCKUX TPYHoB aT-TycH ocoOeHHO 3HAYUTeNbHEl pafo-
THl MO IJIOCKOH M ctepHUeCKOH TDHTOHOMETPHH M IIPEXAE BCEro
«TpakraT 0 HOJNHOM YeThIpEXCTOPOHHHKe». DoJblloi BKAax OH
BHEC B pa3BuUTHe TeopHH oTHoweHHil (cM. . VII) u yuenue o
napaJjJiesbHEIX. EMYy TNpHHALJEXKUT Takxe apuHbMeTHYecKHH
-TpakTtaT «COOpHHK 1O apHPMeTHKe ¢ NOMOLIBIO JOCKH H MBLJIHY
W ApYyrHe COYMHEHMs HOo anrefpe, TEOPHHM UYHCET H T. A.

48, Aav u6u ‘Omap u6H Aan Hamxm ag-JAun an-Kaspunu
(ymep B 1277 1r.) [223, 231, 450, 853, 939] — coTpynHHK ofcep-
BaTopuu B Mapare, yueHuk at-Tycu. Puiocod H acTpoHoM,
aBTOp psila COYMHEHHH, B TOM YHCJIe TPAKTAaTOB 06 acTpossiGuH,
KaJleHIape, acTPOHOMHYECKOro KaraJjora, a TaKye KOMMeHTa-
pust K «Anpmarecty» [Itonemes u 3HUUKIONeANH «Kiouu Hayk».

49. Maxmyn u6H Mac‘yn Kyr6é ap-Iuu aw-Iupaszu (1236—
1311 rr.) [223, 315, 450, 672, 774, 853, 997]— acTpoHoM, MaTe-
MaTHK, ¢Haocod, Bpay, coTpyAHHK o6cepBaTopun B Mapare,
yueHHK ar-Tycun. JKun taxxe B Erunre. Hanucan seckosbko
ACTPOHOMMYECKHX UM MaTeMaTHYeCKHX TPaKTaTOB, B TOM 4YHCJeE:
«['panrna mosnaHus», «[lonHefiniee TpencTaBleHHe O HayKe
cep», sHUHKIOMEAUIO «J[parOLeHHOCTH KOPOHHI», a TaKxke KOM-
mentapuit Kk «Kanony» M6u CuHbl 1 KOMMeHTapuil K «BBemeHuio
B apudmeruxy» Huxkomaxa [315].

50. Myxu ap-Jun fAxss u6H Myxammapn aJa-Marpuéu {223,
627, 450, 774, 853] — cotpyauuk at-TycH, aBTOp COYHHEHHH IO
4CTPOHOMHH M MaTeMaTHKe, B TOM 4YHcae KoMMeHTapueB K «Ha-
yanam» EBKauma.

51. Xacan wu6H Myxamman u6n Xycaitn an-Hajica6ypu
(XIIT B.) [223, 231, 316, 450, 774, 853] ypoxeneu Huwanypa,
acTpoHOM M MaTemMaTHK. Hamucas mnony/asipHOoe B CBOe Bpemsi
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counHende «CoJsHeYHbI# TpakTaT o6 apupMeTHKe», a TaKxke
KOMMEHTAaPHH K HECKOJbKHM COYHHEeHHsIM aT-TycH, B TOM YHCJIe
K «Mnbxanckum Tabanuam».

52. A6y-a1-AG66ac Axmaxg u6H Myxamman an-A3ajgu, H3BeCT-
Hulil Kak M6H an-Banna an-TapraTH, T. €. CbiH CTPOHTeNs H3
Tpenaam (ox. 1256—1321 rr.) [384, 625, 696, 853], —3anaznHo-
apa6CckHuii yueHbll, aBTOp aphdMeThyeckoro Tpakrata «Kpar-
KOe H3J0XKeHHe apH(MeTHUecKHX aeficTBHi» (cM. . IV).

53. A6y Taxup Myxamman u6H ‘Omap Cupapx an-lud ac-
Cunxasangn (XII—XIII BB.) [5, 231, 316, 450] — 3aKkoHOBe/
W MaTeMaTHK, TPYAbl KOTOPOro O AeJeHHH HacaeACTBa, Mo apHd-
MeTHKe H asre6pe ObLin upe3BbluaitHo monyaspHsl B Cpensei
A3pM M MHOTOKPaTHO KOMMEHTHDOBAJHCh.

54. U6n am-Iatup (1304—1375/1376 rr.) {450, 657, 744, 774,
853, 1002] — Beigatouuiics actpoHoMm XIV B.

55. AOy-n-A66ac Axmax wu6H Myxamman liluxaé aa-dun,
HU3BeCTHhIH noj HMeHeM H6H an-Xaum (ox. 13556—1412 rr.)
{13, 231, 450, 471, 853], ponuacs B Kaupe, paGoran B Hepyca-
JuMe. ABTOp TNOMYJSPHBIX COYMHEHHi 1O apHpMeTHKe H jene-
HHUIO HacJeiCTBa.

56. Aau u6H Myxamman an-Caup aw-llapud an-Ixypaka-
Hu (1339—1413 rr.) [98, 223, 231, 316, 450, 627, 754, 853] pabo-
Tan B leparte, Kapamane, Illupase, mnocerun Eruner u Ko=-
cTaHTHHONOJb, NpH Tumype xun B Camapkasie. PasHocropoH-
HHH yueHblH, dusocod u 3akoHoBex. Hamucan xoMMmeHTapuu K
aCTPOHOMHYECKOMY TpakrtaTy aJg-l[)KarMuHH, K «BocnoMHHAHHIO
06 acTpoHoMHH» aT-TycH, TpakTaTy O JAeJeHHH HacJeicTBa ac-
CupxaBanmgu u K «M3noxennio EBxaupa» at-Tycu.

57. Mac'yn u6H ‘Omap Ca‘m an-Aun ar-Tadrasaun (XIV B.)
1231, 316, 450]— yueunlfi-aHuuKIONEAWCT, paboTan TNpPH ABOpE
Tumypa B Camapxanpge. [ToMHMO MHOIOYHC/EHHBIX COYHMHEHHM
1o JIOTHKe, NpaBy M T. A., HalHcal KOMMeHTaphi K «CoJHe4Ho-
My Tpakraty» AH-Haiicabypu.

58. Yayr6ek (1394—1449 rr.) [14, 20—25, 29, 98, 105, 106,
124, 127—130, 156, 168170, 173—175, 178, 209, 210, 226, 242,
243, 249—251, 276, 306; 308, 347, 359, 363, 365, 368, 394, 449—
450, 461, 637, 801, 853] — BulnatouIuiics cpelHeasHaTCKuil yde-
Hbiff, ocHoBaTenb M ryaBa CamapKaHACKOH acTPOHOMHYECKOH H
MaTeMaTHYeCKOH LIKOJLL.

59. Doxammug u6H Mac'yx u6n Maxmyn I'nac ag-lau an-
Kamu (ymep ox. 1430 r.) [98, 124, 127 —130. 156. 169, 147, 178,
209, 210, 226, 272, 273, 276, 281, 294, 308, 347, 375, 378, 380—
384, 394, 449, 450, 461, 621, 622, 625, 626, 647—651, 6568—661,
690—692a, 774, 802, 853, 1015, 1023] — kpynHeHiuui MaTeMaTHK
1 acrpouoM XV B., cOTpyAHHK Yayr6eka. OQuH M3 pYKOBOAH-
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tenelt CaMapKaHACKON 06cepBaTOPHH, aBTODP MHOUOYHCJEHHBIX
TPYAOB TI0 ACTPOHOMHH, B TOM 4YHCJIe «XaKaHCKUX ACTPOHOMH-
yeckux Tabaui», «JIeCTHHIB Hebec», COUMHEHMH 06 acTPOHOMH-
YecKHX HHCTpyMeHTax, usobperaTesneM OLHOIO H3 KOTOPBHIX GBI
o caM («IIporyaka mo capam», «O6bscHeHHe acTPOHOMHUECKHX
HHCTPYMeHTOB»). Martematuke aJn-Kawu nocBsitun zameuaresb-
Hble TIpOM3BeAeHHs: «TpakraT 06 OKpYyXHoCTH», «Kuatou apud-
MeTHKH» (cM. 1. IV), «O xopne u cunyce». OH nposeua ceds
KaK BbIJAIOLIKiACS MacTep NPHOIHXEHHBIX BHIUHCJEHHH; BIEpBbIE
B MCTOPHH HayKH H3JOXH/JI U TIPUMEHHJ TEOPHI0 JEeCATHYHBLIX
Ipobeii.

60. Canax ap-Jlun Myca u6n Myxammanz u6n Maxmya, uz-
BeCTHHIH nox uMeHeMm Kanu-zame ap-Pymu (ok. 1360—1437 rr.)
[98, 156, 169, 178, 281, 282, 294, 394, 802, 853], ypoxenen
r. Bpyccsl (Manass Asus) TBOpYecKuH MNEPHOA HAYYHOH pnesi-
TeJbHOCTH mpoBes B CaMapkaHie, IpHMHHMas akTHBHOE yuacTue
B aCTPOHOMHUECKHX paboTax, OpPraHH30BaHHHIX Y.JIyrGekoM.
Bumecte ¢ an-Kamu oH pyxoeomua mnocTpoiikoil CamapKaHACKOH
06CcepBATOPMH H YUacTBOBaJl B cocTaBsieHHH «['ypraHCKHX acTpo-
HOMHYECKHX TabJauL».

B couunennn «O6 ompeneseHHH CHHYCa OJHOTO rpajyca» OH
W3JI0XKHJ HMHTEpecHbll MeTol ompefeteHus sin 1°, mpemso-
XKeHHHH an-Kamnu, W clenqas cBOM 3aMeuaHus. $SIBisieTcst Takxe
aBTOpoM counHenusi «Tpakrar 06 apu(pMeTHKe» H KOMMeEHTa-
pHEB K aCTPOHOMHUECKOMY TpakraTy aJn-IlxarMuHH, K TreoMe-
TPHYECKOMY counHeHHI0 ac-Camapkanid, K «Kiwouy nayks» ar-
Tadrazanu.

61. Ana ap-JIun Aau u6n Myxamman aa-Kywuun (ymep B
1474/1475 r.) [98, 156, 169, 178, 276, 291, 308, 310, 311, 313,
314, 394, 450, 774, 853]—ewe OOHH TaJaHTAHBLIE yueHBIH
caMapKaHICKOH IUKOJBI, poauscs B CamapkaHfie. YUeHHK Y.Jyr-
6exa u Kanu-3ane ap-Pymu. Tlocne cmeptu Kagu-zame om py-
KoBOoAuN obcepBaTopHell, yuacTBOBasJ B 3aBeplleHud «lypraH-
ckux tabnuu». Ilocae rubemun Yayr6eka yexan B [lepcuio, a
oTTyla—B Typuuio, rie MOCTYIHJ Ha cayx0y K cyarany My-
xamMmany Il u Hanmucan psg pabor no acTpOHOMHM M MaTeMa-
THKe. ABTOp KOMMeHTapHeB K TabnuuaMm Yayréeka (He polmei-
WHUX A0 Halllero BpeMeHH), «Tpaxrara 1mo acTpoHomuu», «Tpak-
Tata Parxusi» u «Tpakrara Myxammennsi» 06 apudMeTHke,
ajare6pe ¥ reoMeTpHH, H AD.

62. Maxmyn u6n Myxamman Mupam Yene6u (ymep B 1524—
1525 rr.) [98, 156, 169, 174, 178, 308, 353, 394, 450, 802, 853] —
MaTeMaTHK M acTpPOHOM, TAaKXKe TMpHHAAJEXKaBIHE K IIKoJe
Yayr6exa; BHYK u yueHnk Kanu-sane ap-Pymu. Ilepeexap mocie
cMepTH Yayr6eka, Kak H aa-Kymun, B Typuuio, npoaoJxkan
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pasBHBATb HayuHble TPAaJUIMH caMapKauACKUX yueHblX. CpelH
ero COUYMHeHHH HauboJiee Ba*KHBHIMH SIBJISIOTCH TpaxTat «llpa-
BUJIa NeHCTBMIl M HclpaB/eHHe Tab/IHL», coLepKallHii KOMMeH-
Tapud K «['yprasckum tadauunam», u «IpaktaT o XOplAe ¥ CHHY-
ce». EMy NnpuHagnexar TakKe KOMMeHTapHH Kk «Tpakraty dart-
xust» an-Kymuu, «Tpakrar nmo uccnenoBanuio asumyTra KuGibls,
«Tpaxrar o6 anmykantapaTe» 4 Ip.

63. A6a-an-Aau u6n Myxammaa u6H Xycaiu an-Bupixkanmu
(XV B.) [169, 175, 178, 853] npuHammexan K caMapkaHAcKoH
HAYYHOH INKOJe, aBTOp OGCTOSITEJNBHBIX KOMMeHTapueB k «Iyp-
TaHCKUM Tabauunam», Tpynam Hacup-an-lura at-Tycu u K acrpo-
HOMHueckoMy counHeHHlo Kanu-zange ap-Pywmu.

64. A6y A6x-Annax Myxamman u6H Axman, M3BeCTHBIH Kak
Cubt an-Mapunusu (XV B.). [231, 316, 450, 471, 853], — erumner-
CKHH aCTPOHOM H MaTeMaTHK, aBTOP COUHMHEHHH 06 acTpOHOMH-
YeCKMX HHCTPYMEHTaX H KOMMEHTapHss K apHdMeTHuecKoMY
Tpakrary M6H an-Xauma.

65. A6y-n-Xacan Aau u6H Myxamman an-Kanacagu (ymep B
1486 r.) [384, 450, 625, 853, 1018] paGoran B ['penane, asToD
TpakTata «CHfITHe MOKpbIBaja ¢ Haykn ry6ap» (cm. ra. IV).

66. bexa ap-Ilun an-Amuaum (1547—1622 rr.) [312, 384, 450,
625, 695, 720, 755, 853]— maTeMaTHK ¥ acTPOHOM, aBTOp MHO-
TOUHCJIEHHBIX COYHHEHHH, H3 KOTOPBIX «CYIIHOCTE apHU(pMETUKH»
{cMm. ra. IV) crana naubosiee monysasipHbBIM yueGHBIM TOCOGHEM
B cTpaHax Boctoka B XVII—XIX Bs.

§ 4. 06 nHAauMiACHOH mMaTemaTuKe

B caenyloouieMm HHXe KpaTKoM 00630pe MaTeMaTuku HHIuu
MBI NPUBEIEM JHUIb CaMble OOIIMe CBEJEHHs, OTCHLIASA YHTATENs
K MHOTOYHCJEHHBIM HCC/JIeLOBAaHUSIM, [OCBAIUEHHLIM 3TOH TeMe
[31, 32, 61, 63, 86, 95, 96, 204, 205, 317, 350, 364, 383, 384,
449, 455, 457, 461, 462, 481, 482, 497, 498, 502, 565, 566, 576,
609, 613, 621, 633, 640—645, 707, 736, 737, 745—748, 774,
805—808, 811—814, 860, 870, 898—901, 919].

B JaurtepaTtype ImHpoko obcyxkpancs BONpoc 006 HCTOKax
WHIUHCKON MaTeMaTHKH, HpHYEM, C OMHOH CTOpPOHBI, BBICKA3HI-
BaJOCh MHEHHE O 3aBHCHMOCTH €e OT I'peuecKoil Hayku [364, 461,
640], a ¢ gpyro#l — HOKa3LBaJgach ee MOJHAS CAMOCTOATENBHOCTD
[566, 812, 901, 919]. ToproBele M KYJbTYDHBIE CBSI3H MeEXIY
WMupuelt u gpyruMu cTpaHamy, B ToM yuciae Kuraem, o6yc/oBiH-
BaJqH H oOMeH HayYHBIMH JOCTHXXeHuaMH [379, 383, 384, 622],
OJHAKO CBeJEHHH Ha 5TOT CUeT IIOUTH He COXPAaHHJIOCh.
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VcTopuss MHAMHCKON MaTeMaTHKH HauWHaeTcs 3afo/aro Ao
Hallell spbl. Jlo Hac JOLIIH HEKOTOPble COUHHEeHHs, OTHOCSILHE-
ca K paHHemy ee nepuony. 370, mpexpe Bcero, «IIpaBuna Be-
peBKH» («cyabBa-cyTpa») [86, 384, 457, 497, 502, 707, 898, 899],
cocTaBJIeHHble, BeposATHee Bcero, Mexnay VII u V BB. g0 H. 3. H
coflepalllie HEKOTODble NpPAaBH/Ia TeOMETPHYECKHX INOCTPOEHHH
M pAL BbIUMCJIEHHil. 3Jech pellaloTCH 3ala4d Ha INOCTPOEHHE
NPSAMOYTrOJNbHBIX TPEYrOJbHHKOB CO CTOPOHAMH, BBIPAXXEHHBIMU
HeJbIMH YHCJAMH, KBajapaTa, IJoILaAb KOTOPOro G6oJblle IJIO-
ajH JaHHOTO KBaJpaTa B lleJloe YHCJO0 Pa3 MM PaBHO pasHoO-
CTH TJlowiajell OBYX JaHHBIX KBajpaToB, LAlOTCs NpaBuJia KBajl-
paTypbl Kpyra # T. n. IIpn pemleHHH IHHPOKO HCIOJb3yeTCs
teopema Iludaropa {384, 919]. Ocobbiii uHTepec B «IlpaBHmax
BepeBKH» BbI3bIBaeT NpPHOJHKEHHOe 3HAueHHe

= 1 1 1
Vo=1+ 5 t3a 545

BBIYMCJEHHOE, OYEBHIHO, TIOCPENCTBOM MeToLa MOoouYepeIHbIX
NpHGIHKEHHA ¢ H3GLBITKOM H HENOCTATKOM — H3BECTHOTO M JpeB-
HHM BaBHJIOHSIHAM (CM. BHILIE).

K counHeHHsIM, 1O KOTODbIM HCTODHKH HAyKH CYASAT O CO-
CTOSIHHH MAaTEeMaTHKH B pasHble MEPHOAbl MCTOPHH HMHaMH, oTHO-
cATCH acTpOHOMHYecKHe TpakTtaThl «Cypba cuaaxaHta» [455,
807], «Ilyamcer CupaxaHrta», «[lanua cuagxauta» {455, 900],
M3 KOTODBIX BTODOH, YTePSIHHBIH Telepb, OBl COCTABJIEH aJfeK-
cannpuiickuM yuenbiM IV B. [laymocom [61, 384]; couHHeHue
«ApunabGxaTTHaM» MaTeMaTHKa M acTpoHoMa ApuaxaTThl
(V—VI BB.) [481]; Tpynel DBpaxmarynTel (poamsics B 598 r.)
[482, 746, 805, 806, 811], Marasupwl (XI B.) {737, 814], Ilpuan-
xapel (X1 B.) [95, 96, 736, 808], bxackapu (XII B.) [805, 806}
H HEeKOTOpble aHOHHMHBle pykonHcu [502].

Haunbosee BaxXHble peaynbTaThl HHAHHCKHE MaTeMaTHKH IO-
ayunan B IV—XII BB., HO pa3BHTHE TOYHBIX HayK MPOAOJKAEIOCH
u no3xe {31, 32, 205, 384].

Han6oabliuM [OCTHXKEHHEeM HHIHHLEB sBJAsETCH AeCATHYHAs
NO3HLIHOHHASA CHCTEMa CYHCJIEHHs] ¢ NPHMeHeHHeM HYJs, BBele-
HHe KOTODOH ChIrpajo IPOMAafHYI0 DOJb B PA3BHTHH HaykH [34,
384, 317, 815, 1021, 1022]. Ilepsble cBeieHHs] O 3amHCH YHCeJ
€ noMouiblo 3To# cucteMbl oTHocATes K VI B. B VII B. ona craaa
u3BecTHa B [IBypeube M BCKOpe IIHPOKO DaclnpocTpaHujach Ha
BocToke, a nosauee u B Espore.

IlpakTuyeckass apupMeTHKa MHEHiLEB B Gonee paHHHe Bpe-
MeHa Obljla OCHOBZHA Ha BLIUMCJEHHSAX C I[OMOLIBIO CUeTHOH
IOCKH — afaKa, NO3XKe YHCJla 3aNMHCHIBAJHCh Ha JOCKe, MOKPHI-
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TOH nblIblO. IlpoMexyTouHble pe3yabTaThl, MOJYYEHHble NDPY
BBIKJIaJKaX, CTHPaJHCh.

Yenexu, NOCTHCHYTble MHIHHCKHMU MaTeMaTHKaMH B DasJHy-
HBIX 06GJacTAX HayKH, BecbMa 3HauuTenbHBl. Ilpexne Bcero 3To
OTHOCHUTCH K apHdMeruke u ajrebpe. UMu Gulin  pa3paboTaHbl
pasJ{uHble YIpolleHHble cnocobbl YMHOXEHHs, NpHMeHsJcs
aJCOPHUTM H3BJEUEHHsT KBaJpPaTHOrO M KyOHYecKOro KOpHeH
(cM. HHXe), 3aMMCTBOBAHHBIE Yy KHTafllleB, HO 3HaYHTEJNBHO
usMeHeHHbH [384, 609, 812]; mMUpPOKO HCIOJIb30BAJHCh HEKOTO-
pble IpHeMbl pelleHHss apU(@MeTHUeCKHX 3afad: NPaBHJO «JI0XK-
HOr'O TOJIOXKEHHSI», «TPOHHOe NpaBHJO» («TpaHpawuKka») H AD.

B mpoTHBOMOMOXHOCTb TpekaM HHAUHALBLI CBOGOJHO OIEpPH-
pOBaJH MppPaLHOHAJBHOCTAMH, o6paillasch ¢ HUMH KaK C 4YHcJa-
MH. XOTs1 JIOTHYECKOro oO6OCHOBaHHUSl 3THM [efiCTBHAM He JAaBa-
JIOCb, 3TO SIBUJIOCh Upe3BblUafiHO Ba*KHbIM LIAroM Bllepel B pas-
BUTUH apudmeruxu. Hanpumep, Bxacxapa (XII B.) usBsiekaer
KOpeHb U3 AByYJieHa 1o GopMyJsiam

Vat+o+2Vab=va+Vi
Var Ve =)/ “t0E ) eV et

ITocnenHee cooTHouleHHe B reoMeTpHuecKofl ¢opMe OblIO ycTa-
HoBseHo B X KHHre «Hauan» Epkauna. B apudmeruueckoii dop-
Me ero npuMenanu B X—XI BB. matematuku Buamxuero u Cpen-
Hero Bocroka (cM. ra. VI).

He meHee 3ameyaTesibHBIM [OCTHXXEHHEM SIBUJIOCH BBELEHHE
[IOHATHS OTPHLATeNbHOTO HHCJAa, KOTOpoe 0603HAYanoCch CJIOBOM
«JOJNC» W TNPOTHBONOCTABJSAJIOCH NOJOMHTENBHOMY UHCIY —
«UMy1ecTBy». beiin chopmynuporans (Bpaxmarynra) npasuna
CJIOXKEeHHS ¥ BBIYUTAHHS STHX YHCeJ, 4 TO03J(Hee — HX YMHOXe-
HHS U Je/eHHus.

3HauUTeNBHOTO IPOrpecca AOCTUIIH HHOMACKHE MaTeMaTHKH
U B DEUIeHHH YHCJIOBBIX JMHEHHBIX M KBaJpaTHBIX ypaBHeHHH,
4acTO NMPUMEHSS NPH 3TOM OCTPOYMHBle npreMbl. MM O6blIO H3-
BECTHO CYILEeCTBOBAHME JBYX KODHeH KBaJpPaTHOIO YpaBHEHHS,
NpaBHJIO HAaXOXJEHHS KOTODHIX B oOlleM BHJe CJIOBeCHO hopMmy-
JIXPOBAJIOCh AJ51 YPaBHEHMS

ax®+ bx=c, rae a> 0;

OHO MOXeT OBITb BHIpAXeHO HOpPMYJIoH

a

X =
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OTpullaTeNbHOe DELIEHHE, a HHOTAa, B 3aBHCHMOCTH OT YCJIOBHH,
N OIHO M3 MNOJOKHTENbHLIX OTOpPAacChIBaJOCh.

Oco6oe 3HaYeHUEe B pa3BUTHH anare6pbl HMenla CHMBOJHKA,
TIpUMEHSBIIASICS] HHAMHAUAMH, B uacTHOCTH, BpaxmarynToi. MHO-
THe M3 OGO3HAYEHHH INPeACTaBJASJIH cO6OH COKpAIUeHHsS CJOB,
COOTBETCTBYIOIMX MOHATHSM H ONEpPallHsiM.

Upe3BbiYafHO BeJIMKH YyCINeXH HHOUHIEB B YYeHHH O LeJbIX
yucJax, KOTopoe GBLIO TECHO CBS3aHO C pelUeHHeM KaJjeHAapHBIX
M JIPYrHX ACTPOHOMHUYeCKYX 3ajaady. MM npHHamsekaT M3sIIHBIE
NpHEMBl LIEJOYHUCJAEHHOIO pellieHHs HeONpeleseHHBIX ypaBHeHHH
1-#f u 2-i crenmenefl. Tak, MpUMEHAJCS METOJ pEIUEHHS B lEJBIX
yMcJaaxX YpaBHEHHS ax + by = ¢, OCHOBAHHBIH Ha CBeJEHHH ero.
K YPaBHEHHIO ¢ MEHbIUHMH KO3(p(HIHeHTaMH (TaK Ha3blBaeMBIH
METOJ «PAaCCeMBAHHA» HJIH «pa3MesbueHusi»); B EBpone oH Gbl1
oTKpbIT B XVII B. B UenBIX yHcIax pelnasuch TaKxkKe Heolpene-
JIeHHble ypaBHEHHs 2-i cTeneHu Buxa ax? + b = cy? u xy = ax +
+ by + c¢. YacTHBIH caydall nepBoro M3 HHUX, xorga b =1, ¢ =1,
paccmarpHBaJcs B EBpome MHOrHMY mMaTeMaTHKaMH M OBLT H33-
BaH «ypaBHeHHeM Ilesas».

B HMHAHICKHX COUHHEHUSAX BCTPEYAIOTCS MHTEpEeCHBle MPHMEepPh
CYMMHDOBAHHS UHCJIOBBIX PSILOB — MPOTPECCHH, TPeyroJbHbIX
yHces, KBaApaToB, Ky6oB.

Hcxonss U3 LOCTHIKEHHH TpeyecKoM acTPOHOMHH 3JJIHHHCTH-
YyecKoro mepHona, HHAHACKHe MaTeMaTHKH NMPOJABHHYJHCH [aJeKo
Brepel B 06JAacTH TPHTOHOMETPHH: B HAaCTHOCTH, BMECTO XODI,
npUMeHsaBIUHXcs [IToseMeeM, OHM paccMaTpHBAadH CHHYCBEL ITO
TIPMBEJIO K BBEJEHHIO TPHIOHOMETPHUYECKHX (YHKUHMH M YCTaHOB-
JIEHHIO HEKOTOPBEIX COOTHOLUEHHI MeXAYy HUMH. BBUIH cocTaBie-
BBl MHOTOYHCJIEHHble TabJHIbl CHHYCOB M CHHYCOB-BEP3YCOB, T. €.
0o6pallleHHBIX CHHYCOB.

JpeBHsIs1 MHAMIcCKAs HAayka CHJIBHO T[OBJHSIA Ha pas3BHTHE
Bayku cpefHeBekoBoro Cpeanero n Bauxuero BocToka, ocoGen-
HO Ha AacTpOHOMHMIO M MaTeMaTHKy. BsanMHoe BosaelicTBHE
KyJbTYDbl HapodoB BocToka mpoucXOAHIO NMOCTOSHHO H B OoJee
paHHHe BpeMeHa, HeCOMHEHHO, HakK/aajblBas OTNeYaTOK Ha Xa-
pakTep KaxAolk u3 HMX. MaTeMaTHKU CTpaH HcJlaMa NPH3HaBaJH
(haKT 3aUMCTBOBaHMS UMH H3 MHOUM OecATHYHOH NO3HLHOHHOH
CHCTEMBl CUECJEHHS H acCTPOHOMHUECKHX Tabsaul. [lepBoe much-
MeHHOe coo6lleHHe 06 5TOM KacaeTcs HCTOPHH TMepeBoia Ha
apabckufl A3bIK HHAMHACKHX acTPOHOMHuYeckux Tabuui [383, 449,
576], ocymecTBiIeHHOro acTpoHoMom Myxammazgom u6H M6paru-
moM aJn-Paszapu (ymep ok. 800 r.) (oH Hanuca/J BHOCJAEACTBHH
COUHHEHHe «DBoJIbIIol CHHAXHHI», KOTOPOe LOJr0 CIYXKHJIO OCHOB-
HBIM NOCOGHEM /151 .aCTPOHOMOB).
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BrnocrencTBUM BesqMKME CpelHea3uaTCKui yueHblh Myxammag
uba Myca asn-Xope3aMHu cOCTaBHJ TaGAHUE, B KOTOPHX OH, MO-
MUMO OaHHBIX [IToJemes;, HcnoJap3oBa]d M CHHAXUHA. Hpyroi
ypoxeHen Cpenneil Asust— Axman ubu A6a-Annax Xabam ag-
Xacu6 (IX B.) —cocTaBHT TpH AacTPOHOMHUecKHe TabJIHILHL:
«OpHy —no apabckum HaOJII0JeHHAM, OJHY —II0 YYeHHI0 Iep-
COB U OJHY — IO MeTOAy HHAMiUEeB» [576, ctp. 230—231].

Vnpuiickoe BIHsIHHe CKa3a/J0Chb Ha MHOTHX 06JacTsX MaTe-
MAaTHKH CTpaH HcaaMa, 0cOGeHHO Ha yUYeHHH O UHCJe,

§ 5. l'pedeckoe Hacnepue
[Mepesopsl KoMMeHTapuM

BHumaHnve yueHBIX Garfajckoil IUKOJL ObJIO HampasJeHo
Ha BONIPOCH!, OTBeTa Ha KOTOpHle TpeGoBaja NOBCEfHEeBHAs NMPAaK-
THKa; NeDBOCTENeHHOE 3HAUeHHe II03TOMY IOJYYHJIH HCCAefoBa-
HHUs, CBsI3aHHble c acrpoHoMuell. OmHaKoO HeBepHO ObLIO OB
CYMuTaTh, YTO Y4YeHble CpeJHEBeKOBOro BocToKa HHTepecoBaJHCh
TOJBKO cyry6o OpUKMaJHBIMH 3amadyaMi. Fx BHHMaHUue K OTBJe-
YeHHBIM Npo6JaeMaM BBEIPA3HIOCH YKe Ha DaHHeM 3Tane B OTpOM-
HOM HHTepece K IpeBHerpeueckoli HayKe. Illupoko pasBepHYB-
mrasicdi npH nepBhix AGOacupax OesiTeNbHOCTH MO COGHpaHHIO
pyKomHcell COUHHEHHH KJIACCHKOB aHTHYHOCTH H NepeBOAy HX HA
apaGckuil s3bIK NOKasblBaeT, YTO C CaMOro Hauajaa 3HaueHHe
TeOPHH OBbLIO BOCHPHHSITO KakK ONpelensiollee B MaTeMaTHYECKOH
Hayke. IIpu Bcefl mpakTHuecKol HalpaB/JeHHOCTH MaTeMaTHye-
CKHe HCCJIefl0BaHUSI BOCTOUHBIX YUEHBIX IPOHUKHYTH AYXOM CTPO-
roro JIOTHUECKOTO MOCTPOeHHs, VHAC/JAeN0BAHHOTO OT TpPEKOB.
VIMeHHO 3TO OT/IMYaN0 MaTeMaTHKYy M acTPOHOMHIO CPelHeBeKO-
Boro Bumxkuero n Cpennero BocToka OT MX mpelllleCTBEHHHL B
Kurae u VHgun, xoTa BO MHOroM OHH HMeEIOT MHOrO ofLIero
(rnaBHEIM 06pa3oM B CTpEMJEHHH NOJYYHThH TOUHELIE BHIUHCAHTE/b-
HBEIE AJTOPHTMEL).

B reuenne IX u X BB. yueHble Darpaackoil mkoJsbl mepesenu
# IPOKOMMEHTHDOBAJH COXPAHHBIIHECST K TOMY BpPeMeHH BCe
3HauHTeNbHble rpeyeckHe counHeHus: «Hauana», «OnTtuky» H
«Jlannele» EBknnpa, «AnbMarect» I[ltonemes, «Cdepukn» Me-
Henas, «O mape W nuauHape», «KpajpaTtypa Kpyra» H Ipyrue
TpyAb ApxuMmena, «KoHnuueckue ceueHus’» AMNOMJIOHHSA, COUHHe-
#Hua T'uncukna, EBrokusi, Teowa, Ilamna, I'epona, I'mnnapxa,
Huodanra, Huxromaxa [461, 576, 671, 730, 821, 822, 824, 827,
829, 882, 1024].

IlepeBomunKaMu SBJASJIMCh KDYIHBIE YUeHbIE, MHOTHE H3 KO-
TODPHIX GBIIH B TO XK€ BpPeMsl aBTOPAMHU OPUTHHAJbHEIX COUMHeHHH.
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Cpenn Hux — Xamxmxkanxk HOH HOcyd uGH Marap, XyHalH uGH
Uexax, IOxanna w61 HOcyd ubu an-Batpuk, Kycra ubr JIykxa,
3aMeuaTeJbHble MaTeMaTHKM 6paThs Myxamman, Axman, Xy-
cafiH — cuiHOBbs Mychl (Bany Myca), ¥ Benuxkuil yuensiit Cabur
u6H Koppa an-XappaHu. [lepeBoanl Aefnanuch Kax ¢ rpedeckoro,
Tak H C CHPHUHACKOro s3bIKOB, H60 OOJBLUIMHCTBO AHTHUHBIX COUH-
HeHHH KJIACCHKOB MO ACTPOHOMHH, MaTeMaTtHke, GHI0CODHH U
MeIHlHHe K 3TOMY BpeMeHH UMeJOoChb B CHPHHCKHX MepeBojiaX.

HssecTHo, uto npu xanudax an-Maucype (754—755 rr.) 1
an-Ma‘myHe (813—833 rr.) B Bu3aHTHIO HaNpaBJAsAJHCh Clle-
LHaJbHbie TIOCOJBCTBA 3a COOPOM DYKONHCEH; B HHX IPHHHMAJK
yuactie Kycra u6x Jlykxa, a 3atem XyHaiH HOGH Mcxak, Baa-
IeBllHe I'DEYeCKHM, CHDHICKHM M apalckKuM si3plkaMu [627, 730,
847, 853].

BoJbioe 38auenne 1751 OCROEHHS TPEUECKOro HaYYHOro HacJje-
IHUsl UMeja KOMMEHTATOpCKasl NesTeAbHOCTh BOCTOUHBIX ACTPOHO-
MOB ¥ MaTeMaTHKOB. [IOUTH X Ka»ZOMY M3 KJACCHYECKHX COUH-
HeHHIl OBLIO HaNUCaHO MO HECKOJbKY KomMeHTapHeB [829]. B Hux
Pa3bsICHANUCh TEOPUH IPEBHUX, HO IO HAa3BaHHEM «KOMMeEHTa-
pufl» 4acTO CKpHIBAJHChH OPHUrUHAJbHBlE COUMHEHHs, B KOTOPBIX
o6CcyxaaeMbili BONIPOC pacCMaTpHBAJCHg C COBepPLIEHHO HOBOH
TOYKH 3peHusi. Hepeoko KOMMeEHTapuM MHCAJHCh C Menaroruye-
CKOH lesbl0 U INIPEeNCTaBJAAAH cO6OH yueOGHUKH, TJe H3J0XKeHHe
BeJqioch 6oJiee YIIPOIIEHHO.

BBICOKYI0 OLEHKY TpyZa KOMMEHTATODPOB pgan aJj-Xope3MH:
«YueHble NIPOUJIBIX BpPeMeH M ylUle[LINX HAPOLOB HE IepecTaBafy
IHCcaTh KHHMH IO pa3JMYHBIM pasjenaM HayKH H oTpacasiMm ¢u-
JocodHuu, HMes1 B BHAY TeX, KTo OyIeT 1nocje HUX, PAcCUUTHIBAL
Ha Harpafy copa3MepHO CBOHM CHJIAM U HalesiCh, UTO OHU GyLyT
BO3HArpaM/JeHbl C/1aBO¥ W NaMSTbIO W UM OOCTAHETCS M3 NIpaB-
IUBBIX YCT NOXBaJa, 10 CPABHEHHIO C KOTOPOH HHUUTOMKHBI B3SITHIE
HUMH Ha cebst TPYAbl M TSIOTHI, IPUHSATBEE HMH [JsI DPACKDBITHSA
COKDOBEHHEIX TalH Hayxku. OIHH U3 HUX Ollepelqus APYTHX B TOM,
4YTO He pas3pabaThlBaJjoch A0 Hero, H OCTABHJ 3TO B HacJelHe TeM,
KTO NpHIeT nocJe Hero. pyrofi KoOMMeHTHPYeT TPYALl €ro Inpeji-
LIeCTBEHHHKOB M 3THM o6Jjerdyaer TPYAHOCTH, OTKPhIBAeT 3aKphI-
TOe, OCBelllaeT NYTb H [JeJjaeT 3To Oosee pocTynHbIM. HMau xe
3TO YE€/JOBEK, KOTOPBhIM HAXOAUT B HEKOTODHIX KHHIAaX H3BSAHBl H
COeIHHsIeT pa3belHHEHHOe, 1YMasl XOPOUIO O CBOEM NMpejllecTBeH-
HHIKe, He 34HOCSCb Nepel HUM H He TOpAsiCh TeM, UTO crAesas»
[349, cTp. 25].

Cebimte gBaguaTH apaGekux o6paBoTOK HaCUUTHIBAeT «AsabpMa-
rect» [ltosneMes; aBTopaMu HX GBLIM TaKkHe KDYIHBE yyeHble,
Kak an-Papranu, Cadur ubu Koppa, M6u Cuna, an-Bupyuu, U6y
an-Xaitcam, Hacup an-Ius ar-Tycu u ap. [827].
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Yxe B IX B. NOSBUIKCH KOMMEHTHPOBAHHLIE I€PEBOJB TPYAOB
HOuotpanta. OHM yOMHHaIOTCA cpeny counHenuit Kyctsl u6H JIyk-
KK moq HasBaHusMH «KHura, kacawomasics nepesona uodanta
06 aarebpe u an-mykabasne» u «KoMMeHTapuil K TpeM TriaBaM
M OJHOMY OTDBIBKY M3 KHUrM JlnodhaHTa O YHCJIOBBIX BONpPOCAX»
[822]. IToznree ob6paboTKoll «ApudMeTHKH» 3aHHMAJCH OLMH U3
BEJHKHX CpPeIHEBEKOBLIX MaTeMaTHKoB AGy-n-Bada an-Bysmoxa-
Hu [627, 853].

KommeHnTupoBaHue «Hauan» EBkauna ¥ KPpUTHUECKHH NOIXOA
K HEKOTODBIM MOMEHTaM ero yYeHHs 4acCTO POXKIaJOo HOBble HIeH,
upe3BHIYaHHO MJIOJOTBOPHBIE, DTO KAacaercs, HAIpUMep, Pa3BUTHS
TEODHUH OTHOLUEHHI B TPYyJdaX CPelHEBEKOBBHIX BOCTOUHBIX MaTeMa-
THKOB (cM. ra. VII).

TpPYABl KI1aCCUKOB rpeuyeCKoll HayKH GbIJIH MOJOXKEHH B OCHOBY
MaTeMaTuyeckoro o6pa3oBaHus. [1epBEIM COUHHEHHEM, KOTOpOE
cleloBajo MO3HAaTh HAYMHANWOIIEMY, cuuTaduch «Hauamna»
EBK/IH/Ja, a KOHEYHOH LeJbIO SBJASJNOCh YCBOEHHEe «AJsbMarectas
[Tronemes. JInsi MOCTHXKEHHUsT 3TOH LEAM ydallubcsd AOJKeH Gblr
H3y4YUTb TaK HasblBaeMble «cpefHue» KHHrH [821]. K HuM oTHocu-
Juch: «OnTtuxar, «Jlannbley u «PeHoMersl» EBranna, «ChepHKu»
Teonocust u Merenas, «O Bpamawiueiics chepe» u «O BbIXONE
U 3axone 3Be3n» ABrosnka, <O cdepe u umauHgpe», «Kpagpary-
pa xpyra» u «Jlemmer» Apxumena, «O paccrosHusx CojHUIa H
Jlyner» Apucrapxa, «O gHaX H Houax» Teomocus, «AHadopHKy
Tl'uncukiaa. B cocraB «CcpelHHX» KHHI ObLIHM BKAIOYEHH M HEKOTO-
pble COUMHEHHs BOCTOYHBIX apTopoB: Cabuta u6H Koppel {456,
627], Myxammana u6H Mycu (IX B.) «O6 usmepenun cduryp»
[857] u Tpaxkrar Hacup an-/Iuna at-Tycu «O MOJHOM YeTHIPEXCTO-
pouHHKe» [328, 463]. «CpenHue» KHUI'M HEOJLHOKPATHO KOMMEHTH-
poBanuch. ABTOPOM OJHOrO M3 3THX KOMMeHTapHeB Gbla aT-Tycu.

Bonee nonpo6Ho ocraHoBUMCs Ha cyabbe «Hauan» EBxkauna
B Cpe/lHeBeKOBOI BOCTOYHOH MaTeMaTHKE.

MepeBopbl «Hauan» Esknupa M KOMMEHTapWMM K HMM

Cpens nepBblX MaTeMaTHYeCKHX TPYLOB ADEBHUX, NeDEBeNEH-
HHIX Ha apabckuil sA3bK, O6bl1H  «Havana» EBxkaumga. MMewores
CBefleHHs, uTo pyKonucy «Hauan» Bnepsbie mpuBeseHbl U3 Busas-
tud B VIII—IX BB. [730].

ITepBbiM H3BeCTHbIM apabckuM mepeBofuMKoM «Hauams Gour
Xamxmxamxk u6 Ocyd u6u Marap. Hcropuku coobumamr o
JIByX BepCHAX ero MHepeBOJa: COMJIaCHO AaHHBIM GHOGuGIHOrpa-
¢uueckoro caoBaps «Puxpuct» an-Hanuwma [843), nepBas us Hux
[oueBuHO, Tenepp yTepsiHHAs] HAa3bBaJach «rapYHOBOH» B YecTb
xanuda I'apyna ap-Pawmuna, a Bropas, nocBsiuleHHas aga-Ma‘my-
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HYy, — «Ma‘MyHOBO!» H, IO BCedl BEPOATHOCTH, OblIa JHIIb Ba-
puanToM nepsoit [824]. Illects mepBBIX KHUT BTOPOH BepCHH,
coxpaHuBIIHECS B JeHgeHckol pykonucH (Ne 399, 1) ¢ KOMMEH-
tapusaMu aH-Halipusu, ceffuac ony6aukoBaHer [424].

B «®duxpucre» ynomuHaercss nepeBol «Hauam», KoTOpHIf
BBIITOJIHHJI M3BECTHBIE yYeHbIH H TJIOLOTBOPHBIA mepeBoaudk AGY
Aky6 Vcxak u6u XyHain an-Mbanu. 3ToT nepepon Gbl1 BIOCTEN-
creuu yayuieH Ca6utom u6H Koppo# an-XappaHu.

[Nepeson xuurun XIV u xeuru XV «Hawaa», cocraBneHHBIX
TuncukioM, ocyuectsua Kycra u6H JIykka.

Cynsa mo ceenenusM, coobuaeMelM B «Puxpucres u B «lcro-
puu myapeuoB» M6u an-Kudrtu [684], «Hauana» KomMentupora-
JH He MeHee NATHAECHTH T'E€OMETPOB M a/ire6pancTOB 3TOro Ie-
puona {450, 587, 590, 735, 774, 824, 829, 843, 853]. B arom coum-
HEeHHH OHH BHJEJNH K04 K [OHUMAHHIO HAayKH MpOLIJIOro H
yeprnajy M3 Hero HoBble ugeu. OQHH aBTOPHl TOJIBKO Pa3bACHAIH
npensoxenus «Hauamn», gpyrie noapepranu yueHue EBkiuga
KPUTHKE B HaubGoJsiee CYLIECTBEHHBHIX MOMEHTaX H TBODUYECKHU
lepecMaTtpuBanu ero. KommeHTapuu K «Hawanam» celrpasn,
TaKUM 06pa3oM, BecbMa BaXKHYIO POJb B DasBUTHH MaTe€MaTHKH
Ha cpefHeBeKOBOM BocToke.

HcTopuKH MaTeMaTHKH CTaqu uU3yyaTh apabCcKHe KOMMeEHTa-
pun «Hauan» 8 XIX B. [lepBoHauajbHO CBelleHUs 0 HHX 4epra-
JHUCh JNUIUb M3 KATaJOrOB XPAHUJHUIL BOCTOYHBIX PYKOIHCEH, U3
JIATHHCKHX CPeJHEBEKOBHIX ITepEBONOB ¢ apabckux Bepcuit «Ha-
uan», u3 neperona k. Kamnano (XIII B.), usganuoro B 1482 r.
B Benenuu [461, 536al, a Takxe nu3 onyGankoBaHHOTO B 1594 r.
B Pume apaGckoro texcra counHenus «Mamoxenue Erkanpas,
aBTOpOM Kortoporo cuutaerca Hacup an-Hur ar-Tycu [537].
3aTeM G6BLIM HCCJAENOBAHBl CPeLHEBEKOBBIe apafCcKHe 3SHIUKJIO-
IeHH, B KOTOPHIX COOGLIAJNHCh JaHHbIE O ITeDEBOJAX M KOMMEH-
Tapusax kK «Hauamam» W, HakoHel, caMi NepeBOABI M KOMMeEH-
Tapuu.

Brnieperie 0630p apaGckux counHeHu# o «Hauyajgax» pan B
1823 r. 'aptu B paborte «O6 apaGCKuX NEPEBOAYHKAX U TOJKO-
Bateasix EBknupa» [667], a B 1842 r. BeHpux B HCCNeNOBaHUH
«O cupufickux, apabcKux W JAp. BEePCHSX H KOMMEHTADHAX Tpe-
qyeckux aBTopoB» [931].

B 1881 r. M. Knampor ony6aukoean cratbio «O6 apabckom
EBknune» [664], xotopas ocHoBaHa Ha wuccaeRoBaHuu: 1) [—
VI xuur «Hauan» B nmeperone Xagxjaxanaxa IO JeHIeHCKOH
(399, 1) pyxomucu u XI—XIII KHUT B €ro Ke INEpeBOfe MO KO-
uenrarenckofl (Ne XXXI) pyxomnucu; 2) neperoga [—XIII xuur,
BeIMoJIHeHHOro McxakoM HOH XyHafimom (yayumeHnHoro Cabu-
ToM u6H Koppo#t) 1o oxchopackoir (Ne 279) pyxomucu, u
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V—X kuur sToii BepcHM — 1mo KomeHrarenckoii (Ne XXXI);
3) XIV—XV kuur «Havan», npunamiexawux [umcukiy, B
nepesoge KycThl u6H JIYKKM IO YHNOMSIHYTHIM — OKC(ODACKOH U
KOIIEHTareHCKOH pYKONHCsM. ABTOpP [pHHIeN K BHIBOLY, YTO
nepesol XamKIKalKa MeHee TOUeH, TAaK KaK OH CTPEMHJCs 1aTh
cKopee yueGHUK, YeM BepHOe OTpaxKeHHe opuruHana. Oxasasoch,
YyTO JaTHHCKHH TekeT KammaHo He coBmajaer HHM C OJHOM H3
apabCKuX Bepcuil M IIpefcTaB/sieT cob6off He nepeBod, a obpa-
60tky «Hauan». To ke Kacaercs W puMckoro usnamua «Haio-
xenus EBknupma» at-TycH.

Uccnenopanue Kaampora umeno Godblioe 3HadyeHHe AJ8
BLISIBJeHHs! NMOMJIMHHOTO Tekcra «Hauwama», yro ocofeHHO HHTe-
pecoBaso B TO BpeMsl M3laTeseH counHeHu# EBKIuZa H, B Ilep-
Bylo ouepens, U. JI. IefiGepra. TlocaenHuii yneaua BHHMaHHe H
apabekum Bepcusm «Hayan». B pabore «JIuTepaTypHO-HCTOpH-
yeckHe uccaenopanus o6 Epknupe» [590], manucauHol Oo mosB-
JeHHs cratbu KiaampoTa, oH moguepkHyJa ocoboe 3HaueHHe 5THX
NepeBOJOB /s KPHTHYECKOrO BOCCO3NAaHHsS TeKkcTa «Hauam»,
TAK KaKk «apabaM OBJIH JOOCTYNHB Oojiee paHHHE TpeyecKue
pyKomHcu». B To Ke BpeMs OH OTMETHJ, YTO MHOIHe CBeleHH,
cooflaeMble HMH (HAIpHMep, O KU3HH U HeSTeNbHOCTH EBKIH-
Ja), He 3aCJYXHBAIOT HHKakKoro moBepHs. OH NpuIles K 3aK/10-
YeHHI0, YTO «IOJHOCTBIO U TOYHO apabckas TpamuLHUsS MOXeT
OBITb BBISIBJEHA JHIIb TOrAa, Koraa OYLYT HCCJIENOBaHH PYKOIH-
cH apalCKHUX IIepeBOJOB, YCTAHOBJEHA 33BUCHMOCTb MeX[Iy pas-
JIMYHBIMH BepPCHSIMH M H3LaHbl HauGosee BaxHble M3 HHx» [590,
cTp. 211

B paGore «ApaGeckas tpaguuus «Hawan» Esxaumas [591]
T'eiiGepr, oTmeuas BamHOCTb HccaelNoBaHMa KiamMpoTa, MoJeMH-
3HPOBAJ C HUM [0 PSILY BONPOCOB, CBS3aHHHIX C HCTOpPHEH TeK-
cra «Havan» y apaGckux W eBpomeficKux aBTOPOB.

Bu 1887 r. II. TauHepu o6paTun BHHMaHHe Ha colepxaluics
B JenneHcKoH pykonucu Ne 399 apaGekuit  Teker KOMMEHTapHs
an-Hafipusn k [—VI kmnram «Hauaa» Eskaupga s nepesoje
Xamxpxanxka (oH Obl1 H3HaH, Kak yXKe YIOMSIHYTO, BMecCTe ¢
JIATHHCKHM TIepeBOJOM B HeCKOJbKHX Bhmyckax P. Bectroprom
u U. I‘euéuepmM [424]). B 1896 r. M. Kypue o6HapyXuJa nosHbli
JIATHHCKUK TIEPEBOA 3TOr0 KOMMEHTAapHs, BLIIOJHEHHBI BO BTO-
poit moniosure XII B. Tepapao KpeMoHCKHM, H ONYGIUKOBAJ ero
B 1899 r. B npUJIOKEHHH K H3[aHUIO COGpaHUs COUHHEHHHI EBKJIU-
ha, ocywectBjienHoMy [efibeprom [494]. DTo NMO3BOJMHJIO 3amOJ-
HHTb JIaKYHBl apabCKOro TEKCTa M IOJYYHTh HEKOTOPHIE CBENEHHS
O TpeyecKHX KoMMeHTaTopax EBxiupa — I'emune, CuMIIHKUH,
T'epone, Arannce [693, 890]. K mepemony an-Hafipusu 6w npu-
COBNMHEH HAXONSIUMIACH B TOH e DYKONHCH KOMMEHTAapuil X
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X KHuUre, NMpHHAMJeXalIM# Apyromy asropy (moapobHee o HeM
cMm. B . VI).

Oco6biit HHTEPeC HCTOPHKOB MAaTeMAaTHKH Bbi3aJio «k3Jioxke-
uue EBkauga» Hacup an-Iuna ar-TycH, KoTopoe H3BECTHO B
OBYX u3gaHusx — pumckom (1594 r.) [637] u TerepaHckoMm
(1881 r.) [©08], 3HaUHTENbHO OTJIHYAIOUIHXCS APYT OT Apyra.

MccnepoBaHHeM pHMCKOTO H3[JaHHs 3aHHMajuch [. 3yTep
[842], 2. Buneman [994] u K. Tasp [897]. 3yrep B 1892 r. pac-
CMOTpeJ [0Ka3aTesbCTBO TeopeMbl Iludaropa, maHhoe at-TycH,
1 BbIpa3uJ HecorJiacHe ¢ MHeHHeM [eliGepra, KOTODBIH OGBHHHJ
aT-TycH B cTpeMJIeHHH cienaTbh EBKJIHAA CBOHM COOTEYeCTBEHHH-
KOM, T. e. ypoxeHueM r. Tyca. 3yTep OTMeTHJ, YTO B HmelCcTBH-
TEeJBHOCTH B TEKCTe 3HAyuTCsl «ypoxeHeun Tupa» (cupuen),
H 3aKJIOUMHJ, YTO NOCJelHee BNOJHe BO3MOXKHO («Passe wue
npoucxoguau w3 Asuu Amosmnonuit Ileprckuit, Hukomax [epas-
ckuit u Teon CmHpHCKHE?» [842, cTp. 6]). Bumeman B 1927 r.
[aJ TepeBOA MPENHCJIOBHS H BBeleHHs K NepBoit kHure «lano-
XKenus EBkinaa», Ha OCHOBaHHH KOTOPOrO 3aKJ/IOYWJ, YTO aT-
Tycu craBun 3amauy He TpocTo KOoMMeHTHpoBaTh «Hauama», a
nepepaboTaTh NepBOHAUYaJbHHIH TEKCT H ero apabCckHe KOMMEH-
TAPHH C [eNbld COCTaBUTh yueOHHK reoMeTpuH. OCHOBATEIbHO
nceaenoBan counHenue at-Tycu B 1935 r. K. Tasp [897], npu3Ha-
BaBIIHH HeOOXOOUMOCTb 3aHOBO DaccMOTpeTh Bonpoc o6 apab-
cKoll Tpaguuuu «Hauaa», KoTopasi, Mo ero MHEHHIO, 3aC/AyXKHBaeT
ropasgo 60Jblllero BHUMAHHS, uYeM el 00 CHX II0p YHAessaocCh.

Henaeno B. A. Posendensgom, A. K. Ky6ecoeim u I'. C. Co-
6HPOBHIM BBICKA3aHO BNOJHE OGOCHOBAHHOE NPEANOJONKEHHE, YTO
aBTOPOM pHMCKOro H3faHHa «K3nokenne EBkaunas» sipasercs
He aT-TycH, a KTO-TO U3 BOCTOYHBIX MaTeMAaTHKOB OoJ/ee Mo3qHe-
ro BPE&MeHi, BepOosTHee BCero, OQHH U3 mpejcraButenelt Camap-
KaHACKOH WIKOMBI ¥Yayroeka {291].

Terepanckoe usnanue «M3noxenns EBkauma» 6blio Hccae-
noBavo I'. 1. MamenGeittu [222, 223].

Boabwoft monynsipHocTbio Ha BOCTOKe NOJMb30BAa/dCA B CBOE
Bpemsi KoMMeHTapHi K «Hauanam», cocTaBieHHBIH caMapKaHL-
ckuM MmatemaTtukoM llamc aa-Idunom ac-Camapxaunu (XIII B.);
BriocsiedcTBHH (XV B.) OH GblJI, B CBOK Ouepelb, NPOKOMMEHTH-
POBaH APYrHM CaMapKaHICKHM YueHbiM Kanu-3aze ap-Pymu.
Ceiftuac Ha pycckom [283] u dpannysckom [508] s3bikax onyGuau-
KOBaH OTPBIBOK H3 COUHHeHHs ac-CaMapKaHAM; HMeeTcsl TaKikKe
Typeuxku#l mnepepos 3Toro counHeHus [283]. ITomHblit pycckuit me-
peBon O0OOHX TPAKTATOB BBINOJHEH aclHPaHTOM TalIKeHTCKOTro
yuuBepcutera A. AxmengosbiM. Kax BugHo HM3 3Toro mneperopa,
KOMMeHTapuii ac-CamapKaHAM sBJIseTCs B 3HAUUTENbHOH Mepe
ob6paboTkoit «Manoxkenus Epxanmas at-TycH.
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MurtepecHble naHHBle 0 Apyrux apa6ckux ofpaboTkax «Ha-
Yag» W HX aBTopax OBIIM NOYePNHYTH U3 TpynoB aH-Haauma
[843], an-Kudru [684], an-A‘ky6u [665]. Ha cBemenusx u3 aTux
TPYNOB OCHOBBIBA/JHCH CHHCKH KOMMEHTaTOpPoB EBKJHAA Ha
cpenHeBexkoBoM Bocroke, mnpuseneHusie M. lreiinmneiinepom
1821, 824, 828, 829], TI. 3yrepom [853], A. Kammom [627] u
3. Ilnysem [735]. TToMHMO Ha3BaHHBIX aBTOPOB, 0630p apaGCKHX
nepesonos «Hauwan» paror T. Xuc [687], dx. Caprou [774] u np.

Vimeercs MHOro pafoT, KacamoIUHUXC OTAENbHBIX BOMPOCOB
u3 «Havan» EBk/naa B TpakToBKe apaGCKHX aBTOPOB.

Bonbmoe BHMMaHMe ucciefoBaTenedl INpHBJIEKaeT Teopus
TMapa/nielbHbBIX JIHHMHE Ha cpeiHeBeKoBOM Bocroke (CmHur,
B. A. Posendensa, A. I1. KOmkepuu), LIHPOKO OCBElEHHAs B
noc/aenHue rofael 6aarofaps nepesoay (b. A. Posendensn) pana
HEM3BECTHHIX [0 CHX IIOp TPAaKTaTOB, COAEDPXKAlUHX MOMNBITKH
JokasaTb V moctynar [184, 222, 223, 267—271, 274—277, 279,
280, 283, 290, 298, 328, 338, 339, 345—348, 381—384, 508, 751,
752, 816].

He wmenblnit uutepec yuenwix (3. Ilnys#, A. TI. IOwkeBuy,
B. A. Posendennn, I'. [I. MamenGeiinn, ®. A. KacymxaHoB u ap.)
BBI3BaJa TEOPHUsl OTHOLIeHHI EBKAHAAa B COYMHEHHSIX BOCTOYHBIX
MaTeMaTHKOB H KDHUTHKA, KOTODOH OHH MOJBEPIVIH 3TY TEOPHIO
1176, 177, 222, 223, 290, 338, 339, 381—384, 621, 625, 735]
(em. ra. VII).

Cpenn apyrux uccienoBanuii apabekux obpabotox «Hawan»
Eskaupa cnenyer ynomsuyte pabotnl K. Jlokoua {685], X. M. My-
xamennena [239], M. A. Axanoso#i [10—12] u np.

§ 6. Knaccugukauua Hayk

U3 Bcex Hayk, pa3BHBABIIHXCS B KJaCCHUECKOH JPEBHOCTH,
HauboJbIIHH HHTepec Ha cpejHeBEeKOBOM BoOCTOKe Hapsoy ¢ Me-
JHUMHON H ¢HJocodHell BHI3BIBAJH AaCTPOHOMHS M MareMaTHKa.
ToyHble HayKH B COOTBETCTBUM C TpajHIHell noApasielsnch
‘Ha uyeTblpe KJacca: 1) mMareMaTHKa, Kyfa OTHOCHJHCH apHdme-
THKa, TeOMEeTpPHs, aCTPOHOMHS ¥ My3biKa; 2) Joruka; 3) ¢usuka,
cogepXaHue ¥ 06beM KOTOPOH orpaHHuMBanHch «ODH3HKOH»
Apuctorens; 4) meradusuxa. [IpuxnanHble HaykH BXOAHJH B
3Ty CXeMy; TaK, MeXaHHKa, ONTHKa H T. A. OTHOCHJHCH OGBIYHO
K NepBOMY, a MeJHIIMHA — K 4YeTBepTOMY KJaccy.

Hmenacy u Gosee nompobHas kaaccHpukauus Hayk. Coxpa-
HHUBIUHECS COYHHEHHs NOMOTaloT siCHee NOHATb, KaK B TO BpeMsi
OTpefesiIHCh OTAeNbHble MaTeMaTHYecKHe IHCHHINHUHEL H Ka-
KOBa 6bl1a Ilesb ‘Hay4HBIX HCCJAeNOBaHHUH.
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MBI OCTAaHOBHMCSI Ha OTPHIBKAX M3 TpakTaToB «[lepeuMciieHHe
HayK» an-®apabu, «Hactu punocobckux nayk» Mon Cubl ¥ H3
suiukaonenuil «Kuura ucuenenusi» (kura6 aw-muda) M6n Cu-
Hbl ¥ «[IpaBUJBbHOE DYKOBOACTBO AJs CTpeMsilerocs K 6jecTs-
et Hesu» an-AHcapu. IlogpasgeneHHss MaTeMaTHYecKHX Hayk,
JaHHble 3THMH aBTOPAaMH, BO MHOIOM COBINAaJaloT, HD HMEWT H
3HAYUTEJbHBIE OTIHUHS.

An-apabu

Broigalomuiics MBICAHTeNb cpejHeBekoBoro Boctoka A6y
Hacp Myxammana u6H Myxamman an-$Papabu, H3BeCTHEIH Npex-
Jie BCEro CBOUMH (HJI0CObCKHMH COUHHEHHAMH, NMPOSBHI 06OJb-
IoH MHTepec H K ClelHaJbHBIM BONPOCAM MAaTeMAaTHKH H acTpo-
HOMHH, 0COGEHHO K NPHHLHIHAJBHEIM [OJOXKEHHUSIM, Ha KOTODHIX.
CTPOATCSE TOUHbIE HAYKH, — TAK Ha3blBaeMBIM «Hauagam» (‘ycy.a)
3THX Hayk. Llesbio ero koMmeHTapuss K «Hauamam» Epxgaunna
6bl10 pa3bSICHEHHe ONpeleNleHHH OCHOBHBIX NOHSTHH reoMe-
tpun [331].

Kpatkoe sHUHKJONEeAHYECKOe ONHCaHMEe Hayk aja-dapadu
COXPaHHJIOCh B HECKOJBKHX PYKONHCHAX B apaGCKOM OpHrHHaje
(rexct u3gan B Kaupe B 1950 r.) [543] n B ABYX JIaTHHCKHX
nepeBogax. llepBrft U3 HHX, BeIMOJHEHHHR [epapao KpeMoH-
CKHM, M3BecTeH noi Ha3BaHueM ,Liber Alfarabii de scientiis,
translatus a magistro Girardo Cremonesi in toleto de arabico
in latinum* [430], Bropo#, npunamaexamuit I'. Kamepapuo,
Ouit ony6aukoBaH B 1588 r. B [lapuxe. O6a nepeBoiza B
OCHOBHBIX YE€PTax COBMNajalwT. Mbl MOJb3yeMCst HEMEUKHUM Nepe-
BOJOM ¢ JaTHHCkoro (3. Buageman) pasnena, Kacaloiuerocs
kaaccubuKaldd MaTeMaTHYeCKHX Hayk [949].

An-dapabu Tak GopMyJHpYeT Uesab TpakTarta: «Mel pemua
NpeJCTABUTL B 3TOM COUMHEHHM H3BECTHBIE HAYKH M KakIyK H3
HUX B OTHEJbHOCTH, H3JOXKHTb OCHOBHOe COJepXaHHe H pasje-
Jbl KaXKJIOH, ecld OHA TaKOBble HMeeT, H HaHbOJee CYIIeCTBEH-
HO€, UTO COJEpPIKUTCS B KaXKAOM paszjele.

IToab3a, KOTOPYIO MOKHO H3BJEYb M3 3TOH KHHUIH, COCTOUT
B TOM, UTO €CJH KTO-HHOYAb XOueT H3YYHTb KakKylmo-1H0o Hayky
H pasmplusisier 06 3TOM, TO OH OyjJeT 3HaTh, 3d KaKyl OH JOJ-
JKeH NPUHATHCS, a 0 KAaKOH C/lefyeT pPasMBICAHTD; JaJjee, 4ero OH
IOCTHIHET IIPH €e DACcCMOTPEeHHH. KaKylo MOoJb3y OHA IPHHOCHT
¥ Kakasi Bbirofla JOCTHraercsi npu ee nocpexncrBe. OH npumercs
33 HAyKy, OCHOBBIBASICb HA NPABUJIbHOM NPeJBHAECHUH M 3HAHUH,
a He Ha He3HAaHHUH W cayyalHocTH. PyKOBOACTBYACh 3THM COYH-
HeHHeM, MOXKHO NpPOBECTH CPaBHeHHe MeXIY HayKaMH H Y3HAaTb,
Kakas siBjlseTca Jyuuell, 6ojee noJesHoi, 6osnee TouHO#, Gosee
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o6oCcHOBAaHHOH U 6oJjee CHJIbHON, a Kakasa — XyAlle#l, 6oJee caa-
6ol H GeccuabHOH. Biarogaps 3Toft KHHMIe NOJy4alOT CPEACTBO
0as pa3obiaueHds TOro, KTO XBacTaeT 3HaHMeM OJHOH M3 3THX
HayK, 4uero Het Ha caMoM Jfese. Ecian BH noTpefyere OT Hero
H3JI0XKHTh CONepXKaHHe, KOTOpPOE OHA OXBAThIBAeT, ee pasfefbl H
COflep:KaHHe KaXKAOro U3 HHX, a OH 3TOT0 He CMOXEeT, TO BHIAC-
HUTCS JIXKHUBOCTH €ro XBACTOBCTBA, H ero ofMaH pacKpoeTcss
[949, cTp. 80—81].

KHHura penutcs Ha NaTh raaB. B nepsoil peyb HAET O PHTOPH-
Ke U ee pasjenax, BO BTOPOH — O JHAJeKTHKe M ee pasjesax,
B TpeTbell — 0 MaTeMaTHYeCcKHX HayKax, B UeTBepTOH — o ecTe-
CTBEHHOH HayKe, B NSATOH — 0 IpaxJaHCKHX HayKax, T. e, 3THKe,
5KOHOMHKE, NOJHTHKe,

Bce martemaTtnueckne Hayku an-®Papabu nogpasznensieTr Ha
ceMb pasfenoB: apuMeTHKa, reOMETpHs, ONTHKA, HAYKa O 3Be3-
llax, HayKa O MYy3blKe, Hayka O IpeiMeTax, HMeEWOIIUX Bec
(MexaHHKa), H HayKa «of HCKYcHbIX npueMaxs (Ingenium).

B apudmeTuKe OH, B NIPOTHBONOJOXHOCTb I'pPeKaM, BHAUT IBe
HAyKH: NPHKJaAHYyI0 apHDMeTHKY H TeopeTHueckylo, «[Ipukaan-
Hasi HCCJIefyeT 4MCJa, NOCKOJBKY peub HAeT O yHCjax lepecuH-
THIBAEMBIX I[IpeJMETOB, KOJHUYECTBO KOTOpHIX NoTpefyeTcs onpe-
JeHTh, HANpHMep, UHCJIO Tel, JIofeH, somajell, MOHET H APYTHX
Bellled, KOTOPHIM NPHCYLIe YHCJI0. DTOH HAyKOH JIOAH IIOJIb3Y-
IOTCSl B TOPrOBJe H B rpaxJaHCKHX Jesnax. TeopeTuueckas Hccile-
IyeT 4YHcja TOJBKO B aGCONIOTHOM CMBICAE, B MPeICTaBAEHHH
JIMIIEHHbIE TeJT W BCEr0 TOTO, UTO C MX IOMOIIBIO CUHTAeTCA>.

KpaTko oxapaKTepH30BaB reOMeTpHIO, ONTHKY H APYyrHe pas-
nenbl MateMaTHKH, an-Papabu ocraHaBIHBAaeTCs Ha «HayKe 06
HCKYCHBIX IIpHeMax» — pas3jielle, KOTODbIA BKJIOUAET MaTeMaTH-
YyecKHe OHCLHIIMHBI, MOJYUHBIINE HauOboJblllee pa3BUTHE B TPY-
Jlax CpeAHEeBEKOBBLIX BOCTOUHBIX yUYEHBIX, H IIPeJCTaBJseT AJs Hac
ocobnifi uHTepec. «Hayka 06 HCKYCHBIX NpHeMax, — IHILIET aJl-
®apabu, — yuHuT, KaK nocTymaTh, yTo6bl BCce TO, CBOICTBA 4Yero
E OTHOUIEHHH COjep:KaHus M J0Ka3aTeJbCTBa OOBSICHEHbHl B pac-
CMOTpEHHBIX BBHIIIE TEOPHSIX, BHICTYIHJIO B AEHCTBHTEIbHOCTH B
ECTECTBEHHBLIX TesJaxX... JTa ClelHajJbHasg HayKka HeoOXOIHMa,
TaK Kak Jpyrue HayKH BEAYT PacCyxkKJeHUs C JHHHAMH, NOBepX-
HOCTSIMH, TeJlaMH M TIDOYHMH BeLIaMH, KOTOpble pacCMaTpuBa-
I0TCSl JIMIIb IIOCTOJBKY, MOCKOJBKY HX NpeJcTaB/sIoT cebe U oc-
BOGOXKIAIOT OT NEeHCTBHTENbHBIX Tesl. Mbl MpUMEHsSeM 3TH YueHHH
TOJNIBKO TOrAa, Korja B CHJY HAlIHX KeJaHHH M C IIOMOLIbIO
Halllero MCKYCCTBA JAaeM HM BO3MOXKHOCTb MPOABHTbCH B JeH-
CTBUTE/NbHBIX Te€JaX, AJS 4Yero HYKHO HMeTb B Ha/JHUMH Kak
BBHIIIEYKA3aHHbIE CBOHCTBA, TaK H camu Tena. ChenaTb 3T0 4
sIBJsieTCH 3ajauyell HayKH 00 HMCKYCHBIX NMpHeMax.
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K >3Toit Hayke OTHOCSATCS HCKYCHble MpHeMBl C YHCJAaMH,
HMelolll¥e MHOI'0 BHOOB, HampHMep, BHA, K KOTOpOMY NpHHaife-
KMT yueHHe, B Hallle BpeMsl HasbiBaeMoe aiareGpofl H anmykaba-
Joji, ¥ eMy nogofHOe, XOTsl 2TO fABJAsieTC OOWIHM Kak Hayke
0 uHcae, Tak W reomerpuu. OHO caMo COAepXKUT B cefe METOX
HAaXOXIEHHs] YHCeJ, NpUJaraloUHXcsl K TeM BellaM, OCHOBY
KOTODBIX AJ51 palUOHaJbHBIX H HPPAaLHOHAJbHBIX BeJHUHUH &l
EBkAUA B CBOeH 1ecsTOil KHHTe O Hadagaax...

Crona, nafee, OTHOCATCS reoMeTpHUYeCKHe HCKYCHble MpHEMHL,
KOTOpEIE OUYEHb MHOTOYHC/JAEHHBL. HacTb H3 HHX COCTaBJseT
OCHOBY apXxuTekTypbl. Ciofla OTHOCSTCS TaKXkKe H3MepeHHs pas-
JHYHBIX TeJ M MeTOHbl CO3LaHHS HHCTPYMEHTOB, CJIYXKALIHX M5
NoabeMa, jfajee My3bKa/abHbIX HHCTPYMEHTOB, a TaKkKe HHCTPY-
MEHTOB MHOTMX NpPAKTHYECKHX HCKYCCTB, HampHMep, JYKOB H
OpYTHX BHAOB opyxkus. Cloga NpuHHaL/exkaT NpHeMBbl, Kacaio-
myecst 3peHus (ingenium aspectuale) u oTHocsuIMecs K HCKycC-
CTBY, KOTOpO€e 1aeT BO3MOXKHOCTb IM1a3y NO3HATh AeHCTBUTE/bHEIE
CBOHCTBA yJa/JeHHbIX NPEeAMETOB, K HCKYCCTBY CO3[aHHS 3epKaJ
H K HayKe O 3epKaJjax, Ile peub HJeT O MecCTax, KOTOphle OTpa-
JKAPT JyYH, BO3BPALIAIOT UX HJAH JOMAIOT, H Te ONpele/siorTcs
MeCTa, KOTOpble MepechlaloT COJMHEeYHble JYYH K APYyTHM TesdaM.
Otciona BO3HHKAeT HCKYCCTBO SaXKHTATEABLHBIX 3epKal H ero
npueMsel. Ciofla OTHOCSTCS TaKKe MpHeMBl HCKYCCTBa CO34aHHUS
BECOB H INpHEMBl OYeHb MHOTHX HCKYCCTB, KacaloUIUXCs YIO-
Tpe6JieHHsT HHCTPYMEHTOB.

Ilo npuunHam, BBILIEYTOMSHYTHIM H HCPAIOUIUM TpPH 3TOM
DOJIb, BO3HHKAIOT HAaYKH HCKYCHBIX MPHEMOB, KOTOpble SIBASIIOTCH
OCHOBAMH INpaKTHYECKHX TpPaKAAHCKHX HCKYCCTB, HaXOISLIUX
NpHJIOXKEHHe K TeaaM, durypam, mOpsAKy, NOJOKEHHIO H H3Me-
PeHHIO; Clojla OTHOCATCS apXHTEKTypa, MJOTHHUbe AeN0 H T. O.»
[949, cTp. 96—98].

Taxum obpasoM, coriacHo kaaccHdukauun an-Papabu, Kax-
llas Hayka Hapsay C TEOPeTHUECKHM BKJIOUYaeT B cebs M Ipak-
THYecKHil paszen. DTo KacaeTcs Kak reoMeTpHH, ONTHKH H T. I,
TaK ¥ HAayKH O YHCJax, Ha KOTOPOifl MBI OCTAHOBHMCS HHIKeE.

U6H Cuna

Heckonbko uHaue knaccHHUUPYeT MaTeMaTHUECKHe HAYKH
M6n Cuna, mocBaTHBWHII 3TOMY Bompocy couuHenHe «O yacTax
dunocodhckux Hayk» H pasjiesl sHUKKJONeAHH «KHHra 3HaHUA»
(kuTab aw-mnda).

B Hamem pacnopsixKeHHU HMeeTcsi PYKONMHCh (M3 coOpanug
Mncrutyta BocrokoBenenus AH YsCCP, Ne 2947 —III, a. 16)
«HactH ¢uIocopckux Hayk, M3Breuende M3 KHHTH TVIaBhl liuefi-
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X0B (WIalxX ap-paHc)», codepiKallas TNepBBIA H3 YNOMSIHYTHIX
TPAKTaTOB B COKpauleHHOM BHAe. B ToM e cofpaHHH HaxomsrT-
Cc W [OBe TIOJHBIE pPYKONHCH 3TOro coynHeHHst (Ne 2385,
aa. 1346 — 1366; Ne 2213, an. 20a —23a).

Kmnaccubukauuss nayk mno HM6x CuHe paccMaTpuBaniach
Y. H. KapumorsiM {166].

®unocodckue Haykn M6u CuHa nompasgenseT Ha TeOpeTH-
yeckne (Hasapu) u mpaxkTtuueckHe (‘amanu). Cpemu Teoperuue-
CKHX OH BbIIeJ]seT HaykH ¢usndeckne (‘yaym ag-trabu) u Mmare-
MatHdyeckde (‘yaym ag-puisan). Mo6r CuHa cuMTaer, 4TG Mmare-
MaTHUeCKas HaykKa HMeeT 4YeTelpe pa3feja: Hayka O 4HCAAX,
TEeOMeTpHS, acCTPOHOMHSI MU HaykKa O My3blKe; a TakKXe IIecThb
BeTBeH (dypy’): Hayka o cjaoxeHHMH (OKaM') W BBIYHTAHHH
(radpuk), Bayka anreGpul U anaMykafanbl, Hayka 06 H3MepeHHUH,
HaykKa MeXaHMKa (mxKap aJj-ackan), Hayka o6 acTpOHOMHYECKHX
TabauUax H KajleHaape (TakBMUM) H Hayka O MY3bIKaJjbHBIX
HHCTPYMEHTax.

[Toapo6HYI0 XapaKTePHCTHKY YKa3aHHBIX «PasjiesioB» H «BeT-
Beli» MaTeMaTHYeCKHX HAyK Mbl HaXoiuM H B «KHHre 3HaHHA»
(OTpHIBKM TiepeBefeHbl Ha HeMeukuil si3bik O. Bunemanom [938,
ctp. 425—427]).

«Yuenue o uucse, — roeoput UW6r CuHa,— paccMaTpuBaer
BHIBl YHCEJ, 0COOEHHOCTH Ka)K[0oro BHAA camoro mno cebe H cro-
co6 noJyuyeHus OJHOTO H3 APYroro. .

[eoMeTpust pacCMaTpHBAeT OTHOLIEHHS JIMHHH, BHIBI NMOBEPX-
HOCTell M TeJ, jfajee OTHOINEHHS HX K H3MepeHHAM (B CMbIC/Ie
JJIMHBI, IHPHHBL H BBICOTBI), HO JIHLIb MOCTO/bKY, IIOCKOMbKY OHH
SBJSIOTCS CBOHCTBAMM 06pas3oB M QUryp. DTO OXBATHIBAIOT «Ha-
vaJja» — counHeHne EBKaHAA.

AcTpoHoMHsL paccMaTpuBaeT CBoicTBAa yactel Mupa B HX
ofpa3ax, NOJIOXKEHHS OTHOCHTEJNBHO APYr APYra, HX BeJHYHHBI,
pacCTOSiHUS MEXIY HUMH, IBHXKEHHS, NpUCYLIKe chepaM H NPHCY-
lHe 3Be3qaM, M3MepeHHs Llapa, €eyeHUs U KPYrH, N0 KOTOPHIM
COBEpLUAIOTCS IBHXKEHHS. DTO OXBAaThIBAGT KHHra «A/bMarecrs.

Mysblka paccMaTpuBaer CBOHCTBA MeJOAHH U NPHUMHY HX
TAPDMOHHHM H [JHCTapMOEMH, BIJIOTb IO MO3HAHHS MY3bIKaJbHBIX
HHCTPYMEHTOB, NPHYEM BCE C [0KAa3aTeJbCTBAMH».

K «BerBsiM» Hayk W6H CHHa OTHOCHT NHCLHILIHHBI, KOTOpbIe
an-Papaby HasBa/l «HayKolt 00 HCKYCHBIX NpHeMax», nobasJss
K Hell mpakTHuecKyio apHdMeTHKY: «K BeTBSIM apHPMETHKH NpH-
HaJJeXUT NPHMEHEHHE C/JAOXKEeHHS ¥ BBIUHTAHHUA [0 HUHAKHCKOMY
cnoco6y, nmpuMeHeHHe aJare6psl W aamyxabadabl. K BeTBsM reo-
METDHE NPHHAAJEXHUT yueHHe 06 H3MepPEHHH, O [IBHKYUIHXCH
NpHCNOCcO6/1eHNSAX, O ABHXKEHHH TPYy30B, TSXKECTHX M IOBO3KaX,
Iiajiee 06 ONTHKE, 0 3€pKajax H yueHHe O ABHKEHHH BOL.
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K BeTBAM aCTPOHOMHH NPHHAIJEXUT INOCTpPOeHHe TabJHIl H
kasnennaps. K BeTBAM MY3BIKH OTHOCHTCS H3TOTOBJIEHHE PelKHX
YyXKHX HHCTPYMEHTOB, TaKHX, KakK OpraH (organ) u emy IO-
LoOHoe».

An-AHcapwy

Bonee noapo6Hoe moapasfeneHde apHGMETHKH U TeOMETPHH
naeT aj-AHcapu B CBO€N SHIHKJONIEJHH, COOTBETCTBYIOU[HE OT-
PHIBKH H3 KOTOpOfl B HeMelLXOM INepeBoje onyOJHukoBaa 3. Bu-
nemas [938, 950].

ApudMeruky an-AHcapH IeIHT Ha TEOPETHUECKYIO H NpPaKTH-
yeckyto. K rnocienHell OH OTHOCHT TIIpeXxJe BCero HCKYCCTBO-
BBIUHCJIEHHH, KOTOPOe Ha3blBaeT OTKPBITHIM (MadTyX) CyeTOM»
H TOJb3y KOTOPOTO BHAMT B NPHMEHEHHH K aCTPOHOMHH, reoje-
3HM, MeLHIHHe, NeNEeHHI0 HacJeAcTBa H T. O. «[0BOPAT, — IHIUET
OH, —UTO B HeH HYXJAIOTCH BO BCceX Haykax H BooGule. Hu Baa-
CTHTENDb, HH YUEHBIH, HH OGHIKHOBEHHBIE JIOLH He MOTYT 00OliTHCH
Ge3 Hee». Crofla e OH OTHOCHT «CYeT C IOMOIUBIO JOCKH H IIBl-
JI», KOTOPBIH YUHT METOLaM CyeTa «C IDHMEeHeHHeM [eBATH 3Ha-
KOB», 3aHMCTBOBaHHBIX Yy HHAuHUeB. OueBHIHO, B IMEPBOM
cayyae aj-AHcapu UMeeT B BHAY MeToAbl crapoapabckoil apug-
MEeTHKH, O KOTOPHIX Mbl GyaeM TCBOpHTb HHXe. K npakTHuecko#
apudMeTHKe OTHOCATCS TaKke «ajre6pa M anMykabana», «BHI-
YHCJIEHHs] C IOMOUIBIO NpPABHJIA JABYX JOXHBIX IOJOXEHHH»,
yueHHe O JeJeHHH HaclOelACcTBA U «ydeHHe O BBIUHCJIEHHAX C
IIOMOLIBIO JHpreMa H AMHAapa» (IOL KOTOPBIM MOJPa3yMeBaercs
pellenye HeonpeleleHHEIX ypaBHEHH).

Obwmre 3ameuanus

Takum o6pasoM, B NojpasieleHHH MaTeMaTHUeCKHX Hayk,
JNdHHOM YUYeHHIMH CpeJHeBeKOBOro BOCTOKa, BOCNPOMU3BOAHTCS B
OCHOBHHIX YepTax Trpeueckas KaacCHHUKalLHs, OJHAKO HMeeTcs
Ta CYUIeCTBEHHO HOBAas OCOOEHHOCTb, YTO Hapsady ¢ TeOpeTHue-
CKHMH NHMCUMIIMHAMH YYHTBIBAIOTCA H NpaKkTHYeCKHe. YXKe B
9JIJTHHHCTHYECKHHA nepHoj rpeku (manpuMep, 'emun Popocckuit
(I B. mo H. 3.), cyas no cocbuienuto [lporna [552]) BeLZENsANH
MaTeMaTHUeCKue [JUCLHIJIHHBL, CBsi3aHHBlE ¢ AaGCTPAaKTHBIMH
00beKTaMH, ¥ OTJIHYAJHM HX OT HayK, pacCMAaTpPHBAIOIIHX OGbek-
Tbl, UYBCTBEHHO OULIYTHMble; K MEPBHM OTHOCHJIH apH(PMETHKY
H TeOMeTpHIO, a KO BTOPBIM — MeXaHHKY, AaCTPOHOMHIO, Teojae-
3H10, ONTHKY, MY3bIKY H JAaxKe NPHKJaIHYH0 apHOMeTHKYy (soru-
cTHKY). B EHayKe cTpaH HciaMa ¢ ee BHHMAaHHEM K IIPHKJIAJHBIM
BonpocaM OblJ BOCHDHHAT HMEHHO TaKO# NMOJAXOJ K KJaccupHka-
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UMM MATEMAaTHKM, Y3aKOHHMBIUHH NPHK/IAAHble JHCHUHIIHHBL, 4TO
OJIs aHTHYHOM HAYKH KJacCHYeCKOTo nepuHona OBLIO HEeMEBICJIH-
Mo [627].

Hrak, U3 CKa3aHHOTO BBIlIe MOXKHO 3aK/IIOUHTh, 4TO YUYEHHE
0 HHCJIe OXBATBHIBAJIO;

1} Teopernueckyio apHPMeETHKY:

2) npakTHueckHe pasle/abl YYEHHS O gHCTIE:

a) TIpaKTHYeCKyl0 apH(MeTHKY (MeTOABl BBIUHCJIEHHH; HEKOo-
TOpEIe NpHEMBl pelleHHs apu(MeTHUeCKHX 3ajay, HaOpHMep,
«IPABHJIO [OBYX JOXHBIX IIOJMOXEHHH» U T. 4., METOABl pelIeHHs
HeolpeleNeHHbIX YPaBHEHHH U TP.),

6) aare6py u aamykafaly, B TOM YHC/e TeOpPHIO KBaJApaTHU-
HEIX HPpAlHOHAJBHOCTEH, U3JM0XKeHHYI0 B KHHre X «Hauaums.

Janeuefiiee H3amtoxeHHe OYZeT NOCTPOEHO COTJIACHO STOMY
mrady. M paccMOTpPUM Tak¥Xe BONPOC O paCIIHPeHHH MOHATHA
yycaa B maTematuke Cpendero u Baumxsero Boctoka (ra, VII).



Mhasa |ll. TEOPETUMECKAA APUDMETHKA
HA GPELHEBEKOBOM BOCTOKE

§ 1. NpeameT TeopeTH4ecko#n aprtbMeTHKH
H HCTOYHMKH e H3YHeHHs

TeopeTrHuecKkass apHdMeTHKa, cOryiacHO KiaacCHbHKalUMH, NpH-
HATOH MaTeMaTHKaMH BOCTOUHOIO CpeIHEBEKOBbS, SIBJASETCS
NepBBIM pa3je/oM YUeHHsS O UHCJe; KOJHYEeCTBO COYHHEHHH O Hel
CpPaBHHTebHO HeBenuKo. OueBHiarO, ofpamiasch K TeopeTHUe-
CKOH apH{MeTHKe, yuyeHble NMpeXKIe BCero OTAAaBajaH HaHb rpeue-
CKOH TpamHiUHH, HO, HECOMHEHHO, HaJIHuHe TaKOH TPAAHMLHH CBH-
JETENBCTBYET O 3HAYHMTEJHHOM HHTepece K abGCTpPaKkTHLIM pasje-
JiaM y4eHHS O uHCJe.

ConepxaHHe TeopeTHUECKOH apH(MeTHKH COCTaBJSAH BONpPO-
cel, paccMorpennble B VII—IX knurax «Hauan» Esxkauaa n
raaBHeIM  ofpasom Bo «BBemeHun B apudMetHky» Hukomaxa.

An-Aucapu B sHuukJonenud «[IpaBHIBHOE PYKOBOACTBO MJSI
TOTO, KTO CTpeMHTCs K 6gecTsinled LleiM» TaK MOTHBHpYeT Heo6-
XOJIHUMOCTb H3yuYeHHs TeopeTHueckoH apudmeTHKH: «llonp3a ee
COCTOHT B YIpa)KHeHUH yMa NPH PacCMOTPeHHH aBCTPaKTHOTO,
KOTOpOe OCBOGOKIEHO OT MaTepHH, H TOro, YyTo C Hell CBs3aHo.
[Tonp3a ee nposB/seTcs, fAajee, B TOM, YTO M3 Hee CJelyerT,
HanpuMmep, ApYXKeCcTBeHHBle UHCJ4 H YAHBHTENIbHBIE CBOHCTBA
MaruyeCKHX KBaJpaTOB, a TaKXe B HayKax, KOTOphle OT Hee
oTBeTBJsitoTes» [950, cTp. 30—31].

Teopernueckass apudMeTHKa o603HauaJjach JAHG0 TePMHHOM
,XHCal aH-HA33pA“ (B NMPOTHBONOMOXKHOCTL ,XHCab aja-amani®,

NPUHATOMY JJIA [pPaKTHYeCKOH apHbMeTHKH), Ax60 TepMHHOM
,aJ-aPHCMATHKH® (rpeueckoe Ha3BaHHe 3TOH HAyKH B apalbCKoO#
TPaHCKPHUIILHH).

Counnerne Hukomaxa «BBeneHne B apudMeTHKY», 1o o6pas-
Ly KOTOPOro CTPOHJIOCH HU3JIOXKEHHEe TeopeTHUeCKOoH apH(MeTHKH,
OBlI0 M3BECTHO B apalCKHX NepeBogax. K3 HHX 10 HACTOSIIEro
BpeMeHH coxpanugacs nepepoi Ca6ura ubu Koppwl. Teker ero
nepeBolia o pykonucH bpHuTaHckoro myses u3fadH B 1959 r, B
Befipyre [675]; BTopasi pykomich XxpaHuTcs B DcKypHase B Ma-
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apune [477, 1. 1, ctp. 390]. MiMetoTcsa cBefieHHs H O APYTOM IONYy-
JspHoM Ha BocToke nepesoge tpyza Hukomaxa c cupuiickoro
TeKcTa. Ero Bbimoanua B IX B. Hecropuaren Xa6u6 u6n Baxpus
[853]. DToT nepesox mnepecmoTpen an-KuHau; ero 3aMeuaHus
GBLIM MCMOJIb30BaHbl Gosee NMO3ZHHMH aBTOpamu [829, ctp. 352]
(cyulecTBoBaHMe apabcKUX Bepcuil «BpeneHuss B apubMeTHKY»
AOJITO OCTABAJNOCh HEH3BECTHHIM MCTOPHKAM HayKH, H 3TO OTpa-
3WJ0Ch, HamnpuMmep, B «Oduepkax [O HCTOPHH MaTeMaTHKH B
APeBHOCTH U B cpeinue Beka» I. [ankens [576], KoTopbiit BOOG-
Lle coMmHeBaJcsi, GBIJIM JII Ha CPeIHEBEKOBOM BOCTOKe 3HAKOMBI
¢ yuenreM Huxomaxa).

Teoperuueckasi apudbMeTHKa BKJIOUYaJaCb BO BCe COYHHEHHSH
yue6HOTO XapakTepa, B YacCTHOCTH, B «KHHry HcueneHus» [KHTA6
aw-muda) u «Kaury sHanua» (naxuw-#ams) HM6u Cunm [11, 12,
685, 1021], «KHury Bpa3yMmJeHHs B HauaTKaX HCKYCCTBA 3Be3N0-
yercTBa» (KUTA6 at-radxum) A6y Paifixana aa-Bupyuu [982,
1027] *.

[naBbl 0 TeopeTHuecKolf apHdMeTHKe 3aHHMAJM BaXKHOe
MecTO B BOCTOUHHIX sHUMKAonenusx. Tax, «Tpakratr o TeopuH
uyncen» (onyGJHKOBaH B aHIJIHACKOM TNepeBofe B 1964 r. [570])
cCoCTaBJisieT NepBbI pasgen sHuukaonemin X B. «[locnanus
6paTbeB UHCTOTHI» (pucidga HXB3H ac-cada), apabGCKHil TeKCT
KOoTopo# u3nad B Delipyte B 1957 r. MHOro BHMMAaHHsA YIe&JEHO
BOIIpOCAaM TeopeTHuecKoil apHbMeTHKH B SHUMKJONeAHAX «Kio-
uy Hayk» A6y A6n-Aanaxa Myxammana an-XopeaMH u «[lpa-
BHJBHOE DYKOBOJCTBO AJs TOTO, KTO CTPeMHMTCH K OJecTsuielt
unenn» Myxammana ubu M6paruma an-AHcapd (COOTBETCTBYIO-
Iife OTPBIBKH M3 Ha3BaHHBIX COYMHEHHH NepeBeleHbl Ha HeMel-
KHit A3k D, Bumemanom [950]), a takxe B Tpakrarte an-®apabu
«O noxpasneneHun Hayk» [949] u B «Kuure crpaH» (xkurab ai-
GynnaH) ana-f1‘ky6u, u3nanHoit B 1861 r. B Jleigene (Hemeuxui
nepeBoJ OTPHIBKOB ony6aukoBan Kaamportom [665]) u ap.

Yuyennle cpenHeBeKoBoro BocToka BHecaH 3HAUUTENbHbIA
BKJaJ B pa3BHTHE TeOPETHUecKON apHhMeTHKH. ITO npexnie
BCETO Kacaercsa 3aMedaTeabHoro Tpakrata Cabura nbu Kopprl
o apyxectBeHHbIX uucaax [cm. § 4]. CornacnHo an-Kudbtn [774,
ctp. 41—56], Bhimatoutuiics ydueHnlit fky6 u6n Mcxak ubum ac-
Ca66ax an-Kunau OBIT aBTOPOM [E€CATH COUHHEHMH IO pasjuy-
HbIM npo6iemMaM TeopeTHuecko#l apHdMeTHKH. TpakTaTel Takoro
pola HanucaHel Takxe H6u ana-XaficamoM, an-Bupynu [880],
Asy u6H AxManom aia-MomxTa6u, npo3saHHeIM ald-AHtaxu [853,
cTp. 63—64], ¥ MHOTHMH JIPYTHMH.

* C pycCKHM MepeBONOM 3TOTO TpakTaTa, BhinosHeHHbiM B. A. Poszendens-
JAOM H elle HeoﬂyﬁﬂHKOBaHHbIM, MBI HMEJH BO3MOXHOCTb [MO3HAKOMHUTECA B pPy-
Komn#cH.
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TlepeitneM k 0630py OCHOBHBIX BONPOCOB, KOTOPhle 34Tparu-
BaJMCb B COUMHEHHSX [0 TEOPEeTHUecKOH apH(dMeTHKe.

IToMuMO Ha3BaHHBIX KCTOYHHKOB, MBI ccChljaeMcs Ha JOBe
pykonucu HMHcrutyTa BocrokoBedeHHs AH Y3CCP B TallKeHTe.
Opmua u3 Hux (1750 — VIII) —«Tpakrar 06 apudmeTHKe»
(pucana q)ﬁ-n-apHEMaTugn*) A6y-n-Badsl an-Bysmxanu [231],—
YIOMHHABIIASCH B CPEIHEBEKOBHIX BOCTOUHBIX BSHIHKJOIEIHAX,
Hanpumep, y an-Kudtu [627], mo cux mop, cyAs mo smutepatype,
He Obula oOHapyxeHa. TpaKTaT COHEepPKHT OCHOBHBIE Omperese-
HHSI TeopeTHYecKOH apH(MeTHKH; IPUMEpPOB K INpelJomKeHHH
HeT; CTHJb €ro CXKaThlH, HEMHOIOC/JOBHBIH, B 4eM aBTOp cjedyeT
ckopee Epxauny, uem Huxkomaxy.

Bropas pykomuch (5513 —1) mpencrasaser coGofi OTPHIBOK
#3 «CoJiHeUHOro TpakTaTa o apu¢pmeTuke»  (waMchlis ama-xu-
cd0) an-HaticaGypu.

Eme ogna pykonuce MB AH V3CCP (816), comepmxamas
TpaKTaT Io TeopeTuyeckoit apudmeruke am-lllupasu u osarnag-
JeHHas «KeMuyXHHA KOpOHB» (Oyppa afd-Tal:K), OMNHCAaHA
I". Co6uposeM [315].

Kpome TOro, Mbl pacCMOTpesH BBeJeHHE K CeObMOil KHHIe
«Uanoxennss Epknuna» Hacup an-luHa at-TycH, H3maHHOro Ha
apaGckoMm s3bike B Pume B 1594 r. [537].

§ 2. BcHoBHLIE ompegeneHus

Onpenesenue TeopeTHueckoil apudMeTHKH, nanHoe ana-®Papa-
61 (CM. BbILIE), IPOTHROIIOCTARJSET €€ IPHKIANHOA apudMeTHKe,
T. €. HayKe, KOTOPOH NOJb3YIOTCS «B TOPrOBJE H B rDa’KJAaHCKHX
penax». IlpegMer TeopeTHyecKod apHMeETHKH COCTOHT B H3yue-
HHH yHCeN «B aGCOMIOTHOM cMbicie». An-®apabu numer: «C HH-
MH MPOH3BOISAT HCCAEeJOBAHME TOJbKO TOTAA, KOTHAA OHU JIHIIEHBI
BCEro, YTO NepPecyuThIBAeTCS C HX IOMOMIBIO IIPH YYBCTBEHHOM
OLIYHIEHUH, HMesl B BHOY, UTO BCe YMCJIA SBJASIOTCS OOLIHMH
KaK A/ 4YYBCTBEHHO OLIYTHMbIX, TAK H JAJsl YYBCTBEHHO HEOWULy-
THMBIX Beillefl. TeopeTHuecKoe yueHHe O yHciax Hccaepyer abeo-
JIIOTHBIM 06pa3oM BCe, YTO OTHOCHTCS K HX CYHIeCTBEHHBIM CBOH-
CTBaM, KaK €C/IH OHH paccMaTpHBaloTCs camM no cebe, Tak H
ec/I¥ OHHM CPaBHHBAIOTCS B MX B3aMMOOTHOIIeHHH» [949, crp. 82].

O6BeKT TeopeTHYECKOil apUPMeTHKH — YHCJI0 — XapPaKTepH-
3yerca B nHdaropefickoM Oyxe: 4YHCIO €CTb COBOKYIHOCTb
eIUHULL.

V6n Cuma [150] u at-Tycu [537] mnpu onpenesieHHH 4uciaa
HCXOLST H3 APHCTOTEJEBCKOrO MOHATHS <«KOJIHYECTBO», KOTOPOE

* B pykonucH owuGoyHo pUCAna-©H-I-HCMATHKH,
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MOxKeT OBITh JAMOO HenpephlBHBIM, JH60 DHCKpeTHbIM. K Helpe-
PLIBHOMY KOJHMUYECTBY OTHOCATCSA JHHMS, IJIOCKOCTB, TEJNO, K JHC-
KDEeTHOMY («MeXAY 4acTAMH KOTODOI'O HeT HHYEro poMexXyTou-
Horo» [6, cTp. 124]) — uncao.

Uncio paccMaTpHBaeTCsl KaK MHOXKECTBO eIHHHL, HO caMa
€IMHHIIA, B COOTBETCTBHH C NMU(aropefckoll Tpajuluell, X yxcaaMm
He OTHOcHMTcs. Tag, cormacHo «Kawouam Hayxk» [950, ctp. 12,
«e[MHHMLA SIBJSIETCS He YHCJOM, 4 3JeMeHTOM uHcaa»; A6y-i1-
Bada onpepensier eOMHHLY KaK «TO, YTO BXOAMT COCTABHOH
YacThi0 B Ka)K/0€ CYUIECTBYIOIIEe YHCIO0».

B rtpakratre an-Kuugn «O nepsoit dumocodpuu» [157,
cTp. 57—106] npHBOOHMTCS HECKOJBKO OOKA3aTeNbCTB TOrO, UYTO
€[MHHUIIA He sIBJSIeTCS YHCJOM; OJHO M3 HHX ciaeayioilee: «Ecau
MBI CKaxeM, YTO eIHHHIa — YHCJIO, TO MBI BllageM B BecbMa He-
NpHATHOe NPOTHBOpeuHe. B caMoMm Jene, ecau Obl elMHHLA Obija
YHCJIOM, TO OHa Oblia OBl HEKOTOPBIM KOJHUECTBOM, A ecsu oHa
6bl1a 6bl HEKOTOPHIM KOJHYECTBOM, TOrJa TO, YTO CBOHCTBEHHO
KOJIHYeCTBY, HMe/J0 Obl KacaTeslbCTBO H HEOOXOIHMOe OTHOUIEHHE
H K HeH, TO ecTh OHa NO.JXHa OblLia Gbl ObLITH UYEMY-TO PaBHOH
UM He paBHOHl. Ecau e HapsLy c¢ NaHHOU enuHHulell Obliu Obl
JADYTHe eIHHHLBI, H3 KOHX OLHH Obliu OBl paBHBl eil, a Apyrue —
HeT, TO eguHHUa Oblia OB Jejauma, HO0 MeHbLIefl egHHHLEH
Hcuncasgace 6bl Gogbliasi eIHHHIlA, NOCKOJbKY OHa HMena Obl
yacti. Ho Beab enunuua Hemeauma. CTano OBITh LeTHMOCTb €€
ecTh U cylllee, U He cyilee, a 3To npoTHBopeulie, CiegoBaTe/bHO,
e[MHHIIA He eCTh YHCIO0».

Bo/bUIMHCTBO BOCTOUHBIX ABTOPOB, KaKk U TI'PeKH, B IOHSTHE
TeopeTHUecKoil apudMeTHKH He BBOZAT ApoOb. O6 3TOM rOBOpPHT,
HanpuMmep, aJ-BUpyHH: «VcTHHHas elHEHLA HeJeNHMAa, HO elH-
HHII4, NpUMeHseMast B KOHKDeTHbIX BONpPOCAaxX, Ha3blBaeTcs efu-
Huuefi yenosHo. [lpu B3BellMBaHHM M H3MepeHHH 06BEMOB, IJIO-
nafefi 4 OJIHH eQHHHLIA [oApa3fensieTcss Ha O6OJblIoe YHCIO
yacTefl IpH NOMOLIH JejleHHsI; Takasl eIHHHLA COCTOHT H3 OoJee
Meakux elMHHL» («KHura BpasymierHus», nepesog B. A. Posen-
tenbpa); OPYTHMH CJAOBAMH, MOHATHE APOGH SIBISETCS NOCTOf-
HMeM MpaxkTHUecKo#l apubmeTHkH. B3samer gpobeHl, Kak H y
EBk/aHpa, 0GBIYHO BBOASTCS MOHSTHS «4acTH» («AOJH») H «dHa-

o o P m
creli» («LoJleit»), KOTOpbIE COOTBETCTBYIOT APOGSM BHAA —- H —

HO 1O CYUIECTBY 5KBHBAJIEHTHBI MOHSATHIO LEJOTO YHC/A TMPH BhI-
6ope GoJsee MeaKOH eIMHMUBI H3MepenHs. Mckiaiouenwe cocras-
JsieT TpPakTaT O TEeODHH uHcen U3 sHuHKjaoNelAuH «Ilocianus
6paTheB YMCTOTHI», B KOTOPOH npoGu OTHeceHBbl K YHcaIaM: «Huc-
Ja ObBalOT ABYX BHJOB, LeJsble uyHcaa # LpoOHble. Egununa,
KOoTopasi IpelUIeCTBYET [ABYM, SIB/ISETCS HCTOUHHKOM H MPHYHHOMH
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BCeX uHceJ, H OT Hee INIPOMCXONAT BCe YHCHA4, KakK LeJble, Tax
u Apo6HblE, H OHM CHOBa MOTYT GBITb CBeleHbl K HHM. lleable
YyHCcJa BO3HMKAKOT NyTeM  NpHpalleHHsi, a ApoGHble yHCIa —
1ocpelcTBOM HejeHus» [570, crp. 136]. 3To cBHEerenbcTBYET O
TOM, UTO B MaTeMaTHKe cpefHeBeKoBoro BocToka, HecMOTps Ha
cTpemJIeHHe cJelJoBaTbh rpeKaM, Moj BosleilcTBHeM TpeGOBaHHM
NpPAaKTUKH NPOHCXOJUJO pacHIMpeHHe MOHATHS UHCJIa H MPeXIe
BCEro 3a cyeT BKJIIOUEHHS B HETO JPOGH.

Teopernueckass apuMeTHKa BKJUaJga ClelyloliHe pa3ienbl.

1) yuerHe 06 «OTHAeNbHOM KOJHYeCTBe» (Kamuis-aa-mydpa-
na), KyAa, B YaCTHOCTH, OTHOCHTCSl TEODHs UeTHBIX M HEYeTHHIX,
COBepUIeHHBIX, APYKeCTBeHHBIX, NJOCKHX U TeJecHbIX 4yHCcen;

2) yueHMe 0 «3aBHCHMOM KoJaudecTBe» (KaMHHs ana-mynacda),
Fle YHCJa paccMaTpPHBAIOTCH B HX B3aHMHOH 3aBHCHMOCTH;

3) yueHHe O UHCJIOBBIX OTHOUIEHHSX H INPONODPLHAX.

§ 3. Yuenne of orpenbHOM KONHYECTBe.
YeTHbie H He4eTHbie, NPOCTbIE H COCTABHbIE YHCNA

B OCHOBHBIX onpenesieHHSX TEOPHH YETHBIX H HeYeTHBIX yycen
BOCTOUHBble aBTOPBI clefoBaJH yaule Bcero 3a Hukomaxom [509,
ctp. 190, 201]. Tak, corsnacHo AGy-n-Bade, «ueTHoe yucio — 3TO
uHCcao, HAeJsilieecss Ha ABE IOJOBHHBI, MeXJAY KOTODBIMH HeT
eIMHHIBl; HEYeTHOe YHCJIO — 3TO YHCJO, KOTOPOe He HeJHTCH Ha
[IBe TNOJOBHHBI, TaK KaK MeXIy HHMH HMeeTcsl eNHHHIA>.

Uro kacaercss KJaccH(PHKALUWM YeTHBIX YHCeJ, TO OJHH MaTe-
MAaTHKH [pHAepXKHBaJHCb TOYKH 3peHus Hukomaxa, a apyrue
NOBTOPAJH onpenenenus EBknuiaa. ¥YKe 6bl1o ckasaHno, uto Hu-
KOMaX BHeC IIONPaBKy B eBKJUIOBY KaaccH(pHKalHIO, COTJacHO
KOTOPOH CYLUeCTBYIOT JABa KJacca YETHBIX YHCEeN: YeTHO-YyeTHble

BHIa 2 ¥ ueTHO-HeyeTHble BHiaa 2" (2m + 1), rae n > 1. Kak
[LoKaszaHo B 34-Mm npeanoxenuu [X kuuru «Hauans, 311 npa knac-
ca nepecekatorcsi. Hukomax e pasigenun BTOpoil Kjaacc Ha ABa:
YeTHO-HeUeTHBIMH OH Has3BaJa uucia Bupa 2 (Z2m + 1), a HeyeTHO-

YeTHBIMH — yHcaa Buaa 2" (2m+ 1), rme n > 1.

Bocrounbie maTeMaTuky yucaa 2° (2m + 1) HasbiBalH YeTHO-
YeTHO-HEYEeTHBIMHE (3aB/K an-3aBAXK an-baph).

Kanaccuobnxkauun Huxkomaxa npunepxusanuce 161 CuHa, an-
Bupyuu u aBTop snumxnoneann «Kmwouw nayk» A6y A6x-Annax
an-Xopeamu. IlocnesHuil conpoBoxaaeT CBOH ONpeleseHHs] YHC-
JIOBBIMH NpHMepaMH: «YeTHoe uHcJO MOxeT OBITh pasjesieHo Ha
LBe paBHble YacTH, TaKoBbl 4 B 6. UeTHo-yeTHOE MOXHO Iocie-
HOBaTeJbHO AEJHTb IIONOJAaM, IMOKa He [LOCTHTHellb eIHHHIIE;
Hanpumep, 64, nomoBHHa Kotoporo 32, noJoBHHa 32 ectb 16,
nosoBHHa 16 ecTb 8, mogosuHa 8 ecTh 4, NMOJOBHHA 4 ecTb 2,
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nojsoBHHa 2 ecTb 1. UeTHo-HeueTHOe MoOKeT ObITb OXHH pas
pas3jiesleHo Ha JBe DaBHble YaCTH. SBJSIOLIHECS LeJBIMH 4Hcia-
MH, HO 3TH YacTH CYThb HeueTHHle yHcJaa, HanpHMmep, y 10. HeTHo-
yeTHO-HeyeTHOe YHCJA0 — ITO YHCJO, NOJOBHHA KOTOPOr'o ueTHas;
OHO MoOXeT ObITb, ONHAKO, pa3jieleHO Ha ABE paBHbIE YacTH,
ABJSIOUINECS] LleJbIMH YHCAaMH, 6oJsblile, yeM OZHH pas, TaKk uTo
TpH 3TOM eJHHMIIA He JNOCTHraeTcs, KakK y 12, koTopoe Moxer
6bITh pasfeneHo NomnoJaM, IpHYeM cHayasaa noJaydaercs 6, a 3a-
Tem 3» [955, cTp. 12—13].

B To ke Bpemsi AGy-n1-Bada paccmarpuBaer, Kak u EBkaup,
TOJILKO [Ba BHMJA YeTHHIX YHCeJ: YeTHO-YeTHhle H YEeTHO-UeTHO-
HeueTHBIe.

W6H Cuna (11, ctp. 265—268] Goablnoe BHHMaHHe yAeasieT
CBOHCTBAM pAa3JIMYHBIX BMJOB YeTHBIX UYHCeJ; OH (GODMYJHDYET,
HanpuMmep, npexaoxeHus: «KaxIbii JeluTesqb 4YeTHO-YETHOIO
yycJia TaKKe sBJSETCA YETHO-ueTHBIM dYHcIoMs», «CyMMa nocJe-
JIOBaTeJbHbIX YETHO-UeTHBIX YMCeJ OT eXHHHLBl MeHblle CJeAyo-

LI1lero YETHO-UETHOTO YMC/a Ha eIuHuly» (T.e. 1424224 ...2"7 =

=o"tl__1), «Mexay JIBYMs COCEIHHMM IOCJeJOBATEAbHEIMH
YeTHO-HEUeTHEIMH 4YMC/JAaMM BCerja HMeeTCs pa3HOCTb, paBHas
YyeTEIPEM» U T. [

An-BupyHn Hcnosb3oBajs CBOHCTBA YETHO-UETHBIX YHCEN INpU
0GOCHOBAHHH NpaBHJ, KOTODble OH NPHUMEHMJ JJs pellueHHs llax-
MaTHOM 3ajauM B «[laMATHMKaxXx MHHYBIIHX TOKoJeHHH» [60,
cTp. 79]

Knaccuguuupys HeueTHele uucaa, AGy-i1-Bada, an-Bupynmu,
HN6u Cuna u npyrue Bcien 3a EsxkaupomM u Hukomaxom pac-
CMAaTpHBAIOT HEYeTHO-HEUeTHLIe, NPOCTble, B3aMMHO MpOCThle H
B3aUMHO cocTaBHHe uucaa. CorsmacHo AGy-a-Bade, «nepsoe
(npocToe) 4YHCJO — 3TO UYHCAO, KOTOpPOe H3MepPAETCS TOJbKO
enununei. CocTaBHOE — 3TO YHCJIO, KOTOPOE H3MEpSIeTCS YHCJIOM,
OTJIMYHBIM OT eNMHHIb. HeueTHo-HeYeTHOE YHCJIO — 3TO UYHCJO,
KOTOPOE H3MEpSIeTCS TOJbKO HEYETHBIM UHCJIOMS.

M6n Cuna onpenensieT MpOCThle uMc/a KaK «4HCaAa, KOTO-
pble HECOM3MEPHMBl HM C KaKHMH ADYTHMH YHCJIaMH, 3a HCKJIO-
YeHHeM eRMHHIB, HampuMep, TPH, NATh, CEMb, OAMHHAALATh H
Tak faJjee. DTH UYHCAA SABIAIOTCA 3JeMEHTAMH M JalOT HadaJo
BCEM JADYrMM UYHCJIaM; IPH PasjioKeHHH BCeX YHcesa BCerfa IpH-
XONAT K mepBbIM uyHcaaM. Bce apyrue umcia cocTosT H3 HHX, B
TO BpeMs Kak caMM OHHM He CBOAATCS HM K KakHM ADYTHM yHC-
aam» {11, cTp. 269].

IMpuMeyaTesbHO pabACHEHHe, KOTOpOe JaeT OIpene/eHHIo
npocToro (MAM nepeoro) uHcaa aBTop «Kiouell Hayks: «K He-
YETHBIM uHMcJaM OTHOCHTCS mnepBoe uuciao. OHo He gpiaseTcs
COCTAaBHBIM, W HHKaKOE€ YHUCJAO, KPOME €XHHHIB!, He NepecYHThl-
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BaeT ero, Hanpumep 3, 5, 7. 3HaueHHe BBHIpAXKeHUS «e€ro He Ie-
peCcYUTBIBAET HUKAKOE UHCJI0» COCTOHT B TOM, YTO OHO He NJIHTCS
HY HA KakKoe 4HCJO0, T. €. UTO OHO He HMeeT HuKakoll nIpobHOi
yacTH, KpoMe Tofl, KoTopass HOCHT €ro COGCTBEHHOe HMs; HalpH-

mep, i{ oasg 3 # 5 A 5». OTcioAa BUIHO, UTO A5 aj-XOope3MHu

noHsaTHe ApOOH YKe He Ka3asoch NPOTHBOpeualIuM yueHHI0 00
abCcTPaKTHOM 4HCIIe.

Jns HaxOXIOEHHs MOCAefoBaTeNbHbBIX NPOCTHIX UYHCea I[IPH-
MeHsieTcs «rtabauua pewera» (M6u Cuna), T. e. Tak HasblBae-
Moe «pelnero JpaTtocheHas.

JJs B3aHMHO-IPOCTHIX YHcesa (HJIH, COIVIACHO MNPHHATOH CO
BpemeHH EBK/AHIa TepMHHOJNOTHY, B3aUMHO-NepBbIX) A6y-n1-Ba-
¢a u Ipyrse aBTOPB NPHMEHSIOT TEPMHH HECOM3MEpHMBble», a
I/ B3aHMHO-COCTaBHBIX — «COM3MepHMbIe» uHc/aa. Aby-i1-Bada
ropoput: «CousmMepuMble YyHCJIa CYThb T€, AJASI KOTOPBIX HMEETCS
Kakoe-1u60 ofliuee 4YHCIO, H3MepsIOIliee HX OQHOBpeMenHo. He-
COM3MepHMBble — Te, KOTOpEIE He HUMeloT ofIleH 4YacTH W [ad
KOTOPBIX HET HHKAKOTO YHC/a, U3MepsIOUIero UX ONHOBPEMEHHO».

Bompoc o KpHuTepHH COM3MEPHMOCTH M HECOM3MEPHMOCTH UH-
cen H 06 OTHICKaHMM O6ILIeH Mephl pemIaercss ¢ MOMOIIBLIO aaro-
purma Eskauna [134, 1. I, ku. VII, 1, 2].

B apudmerHueckHX TpaKTaraXx 3TOMY OOBIUHO OTBOILHTCS
cnenuanbHbll paspen. Tak, B «[yiaBe 06 apudmeruxe gpoGeirs
u3 «CosHeunoro tpakrara o6 apudmeruke» an-Haficabypu pac-
CMaTPHBAIOTCS [Ba YHCJIA, W3 KOTOPHIX OHO GOJblle LpYroro,
¥ BBEILEJSIIOTCSA JBa cAydasi: 1) OZHO U3 YHCeN SBJSETCS KPaTHBIM
apyroro, Hampumep, 20 u 4; 2) oxHO He ecTb KpaTHOe APYroro.
Bo BTOpoM cayuae «i1u6Go HalifeTcsi TpeTbe, OTJIHUHOE OT ELHUHH-
ubl, fu6o HeT. Ecnu Hafizercs, To yucaa GYyAYyT COMU3MEPHUMEBIMH,
4 ec/IH HeT, TO OHH HeCOH3MepHMBL. [IpHMep COH3MEpHMBIX:
ABaAlUAaTh M IIecTb. MeHbllee, 6yAyUH OTHATO OT GOJBLIEr0 TPH
pasa, JaeT B ocTaTKe IBa, YTO MeHbIle, 4eM [ecTb. [Ipu 3TOM
IecTb He HM3MepseT ABajUaTH, a ABa usMmepser. J[Ba usMepser
Kaxjaoe u3 HuxX. IIpuMep HecOM3MEepHMBIX: OAMHHAALATD H NSThb-
npecaT. MeHbllee, 6YAYYH OTHATO OT GOJBLIEr0 HEKOTOPOE YHCJIO
pas, laeT B ocTaTKe IeCcTb. ECJH MBI OTHMMEM IlIeCTb OT ORHH-
HaAlaTH, OCTAHETCH NATh. [lajee, ecqH OTHATH NATb OT LIECTH,
TO ocTaHercsi eguHHua. CrenoBaTesJbHO, MBI 3HAaeM, 4YTO OHH
HECOH3MEpHMEL.

§ 4. Cosepwennbie H ApPYXeCTBEHHbIE YHCNA

B pasgene o coBeplIeHHBEIX uHcJax BOCTOUHBIE MAaTeMAaTHKH,
KaK NpaBUJO, BHIXOAAT 3a [peiestl, onpeleneHHbie «Hauanamus
EBxknuma: moMuMo coBeplIeHHBIX uHCea ¢ (1) = 1, paccMaTpH-
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patoTcs BBedennble HuKoMaXxom u3GHTOURBIE 0(7) > n H HENO-
craTounble o(n) < n uncaa. [lo onpejenenuio A6y-n-Badui:
«CoBepiieHHOe (aT-TaMM) 4YHCJIO0 — 3TO UHCJO, AOJH KOTOPOTO.
GyayuH CJOXKeHH, paBHbl emy camoMy. MaGriTounoE (an-3a‘un)—
5TO YHCJIO, JOJH KOTOPOTO, GYAYUH CJIOMKeHB!, OKaxyTcsi Goablle,
yeM CaMo YHCJO, 2 HeOCTAaTOUHOe (aH-HAKHC) —— 3TO YHCJI0, 1014
KOTOPOro, OYAyuH CJIOMKEHbl, OKa}XyTcs MeHblle, UeM CaMo
YUCJIO®.

B «Kumouax nayk» roeopurcs [950, ctp. 13—14): «Cosepiuen-
HOe YHCJIO OTHOCHTCS K YeTHBIM UHCJIaM; CyMMa ero noJefl pas-
HSIeTCsl ero cOGCTBEHHOMY 3HAUEeHHIO, HarnpuMep, y 6 ero moJo-
BHHA, ero TpeTb H ero liectas ecTb 6. M30biTOUHOE YHCJIO OTHO-
CHUTCS K UeTHBIM uMc/aM, Y HEro cyMMa uacTed GoJblie ero cob-
CTBEHHOTO 3HAauyeHMs, KaK HampuMmep, Y 12 ero MoOJOBHHA, €ro
TpeTb, €ro yeTBepThb, €r0 llecTas W ero ABeHaiuaras ectb 16.
V HeJOCTATOUHOrO UMCJAa CyMMa uyacTeli MeHblle, ueM ero coG-
CTBEHHOe 3HaueHHe, Hanpumep, y 10 ero noJjoBHHA, OfHA NATas
W JecsTasi ecTb 8».

Boaburof MHTEpeC Y BOCTOYHBIX MaTeMAaTHKOB BbI3BIBAJH
IpyXecTBeHHble uHucaa. [IpaBulICc UX HaXOXKAEHUS BIEPBBlE [1all
Cabur u6s Koppa, cienaB TeM caMblM 3HAUUTEJNbHBIH Illar Bre-
pel B Da3BHTHH CpPEllHEBEKOBOIl TeOpeTHUeCKOH apH(MeTHKH.
Pykonuce ero «Tpaxkrata o HaXOXIEHUH APYKECTBEHHBIX yHCel]
JETKHM MeTOJOM» HAXOOUTCH CPemIH APYrHX MaTeMaTHuecKHX
TPaKTaTOB B DYKOINHCHOM TOMe, IepenncaHHoM ac-CHIXKH3H
u xpausamemcss B Ilapuxkcxoili HauuonanbHoli Gubauoteke
(Ne 2457, an. 170 06.— 180 06.). B 1852 r. ®. Bénke [1012]
ony6aHKOBaJl UACTHUHBIN NepeBoj 3TOr0 COUMHEHHS: OH IepeBes
BBelleHHe H (hOPMYJIHDOBKH TeopeM, HO ONMYCTHJ A0Ka3aTeNbCTBa
BCIIOMOTATEJBHBIX NPEIJOXKEHUH H NpaBHaa¥.

Bo eBenenuu Cabut u6H Koppa roBopHT 0 UIHPOKOM IpHMe-
HEeHHH Y4yeHHd O uucjae B UI0CO(CKHX Teopusix nugaropeiies
W BblAeNseT ABa BHUAA UHCeJ — COBepIIeHHBIE H JPYXKEeCTBEH-
HBle — KaK Te, «KOTOpble UM O0COGEeHHO HYXKHO ObIO HaXOAMTb».

JpyxecteeHHble yHcta Cadut ubH Koppa onpegmesasieT Kakx
«TaKHe ABa YKCJA, YTO eC/AH CJAOXKHTb BCe JOJH OJHOIO H3 HHX,
3Ta CyMMa paBHa APYrOMY uHCJIY, KOTODOe CBfI3aHO C TeM, ¥
KOTOpPOTO CKJaJplBaduchk poau», OH oTMeuaeT, faJjee, YTO €CJ]H
TEOpUSA COBEpILeHHBIX uHcesy Obla pa3paboraHa TIpeKaMH, TO
3TOTO Hesb3sl CKa3aTb O JpYXKeCcTBeHHBIX uncaax: «H3 atux pByx
BHIOB, KOTODBEE MBl YIOMSHYJH, IJs COBepIIeHHHX YHcea Huxo-
Max OMHCaJ MeToJ UX HaXOXKAeHH, He NaB, OJHAKO, J0Ka3aTe/b-

* Mzl moap3oBanuch apalbCKUM TEKCTOM TpaKTaTta o MHKPOGHILMY DYKO-
nHcH, Mo6e3HO NpefoCTaBJeHHOMY B Hallle pacrnopsxeHue B. A. Poszendens-
A0M.
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cTBa. EBKJIHA, HANPOTHB, OMNHCAJ METOHN, KOTOPBIH CJAYXHT AJS
HX HaxOX[eHHs, H N03abOTHJICS 1aTb TakXe J0Ka3aTeJbCTBO B
apudMeTHUYECKHX KHHMrax cBoero Tpakrarta «Hauama». On mome-
CTHJ 3Ty TEOPHIO B KOHLE CBOHX HCCIefoBaHMH, Kak HauboJee
BLICOKYIO CTYIleHb TOTO, YTO OH BO3[BHI, TaK UTO HEKOTOPBIE
JIOJM ToJaraloT, 4TO 3Ta TeOopHs Obila ero HauGosee BO3BbI-
IIeHHOH UeJbl0 H NOCJAedHeH CTYNEeHbIO ero HCCJAedOBaHHH, €O-
JepXKaluxcs B 3THX KHHrax. UTo xacaercsi [py»KecTBeHHBIX
yHces, TO 51 He Hawles, 4TOGH XOTb OAMH H3 ABYX 4aBTOPOB YIIO-
MsHYJ O HMX H oOpaTH/J Ha HHX BHHMaHHe» (pykomnuce, a. 171).

[Tpexae ueM H3JI0XKHUTb NPABHIAO HAXOXKIEHHS IBYX ApyXKe-
creeHHbIX yHcesa, CaGut u6H Koppa nokaselBaeT pAX Npepoxe-
Huft (npeanoxenust 1—3) H OCHOBHYIO TeopeMy TEOPHH AeJTHMO-
CTH — O €AHHCTBEHHOCTH pa3J/IOKeHHs YHcJa Ha NMpOcTble COMHO-
wutenu. Eskang [134, 1X, 14] nokazan 3Ty TeopeMy TOJBKO AJs
cJaydasl, KOrga NpocTble COMHOXHUTENH BXOAST B MepPBOfl CTENEHH,
Ca6ur u6n Koppa paccMoTpen o6uwuil cayuai.

B npensoxeHun 4 gokasaHo, uTo ecJH JaHa TNOCIENOBAaTENb-
HOCTb

a, 2a, 4a, ..., 2"a,

TO

2"a—(@+2a+4a+ - 2"7'a)=a.

Onupasice Ha 3ToT pesyabraT, Cabut u6u Koppa aokasniBaer
(mpensoxenre 5) Teopemy o crnocofe MOCTPOEHHS COBepIIEHHO-
ro, H3GBLITOYHOrO H HeJocTaTouHoro yuces. IlycTs uMeercss nocie-
AosatenpHocTs 1, 2, 22,..., 2", cymMMa unewoB Koropoit
m=2"""_—1. [lycts p— npoctoe umcao. Toraa 2% p — cosep-
LIEHHO€ YHCJ/IO0, eCJaH p == m, H30BITOUHOe, ecsiH p < M, H Heno-
CTaTOYHOE, eCJH p > M.

EBK/MA paccMaTpHBa/l TOMBKO COBEpLIEHHOE YHCJIO.

B npemnoxennn 6 pgokaseiBaeTcs caepyollee: ecadd gaHa
nocnenosaresbHocth I, 2, 22,..., 27 To uncao 27 pyp,, TAe Py
H py —npocTble, 6yaeT MH60 H3GBLITOUHBIM, JHG0 HEJOCTATOUHBIM,

B npennoxenusix 7 u 8 Cabur n6n Koppa nokasmiBaer, 4to
ecnu gaubl yuena A =a, B =2a, C =4a, D = 8a, To BepHb
TOXIECTBa

C(C+D)(B-+C)=C(A+D)D,
C(B+D+2C)=D (A -+ D).

Hcnonbays ux, on mokassiBaer (npenqoxxenne 9), uto
DA+D—1)=C[D(A+D)—1—

—(C+D—1(B+C—1).
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Haxkonen, B npemnoxenun 10 dopmyaupyercss U noxasbiBaet-
€7 NPABHJIO HAXOMXOEHHS Napbl ApYysKecTBeHHBIX uucea. Ouo co-
CTOHMT B CJEAYIOIEM. PaccMOTPHM MOC/IeZ0BATENBHOCTD

A=1,B=2 ..., C=2"% D=9""
E=2"  F=2"*
Ilycre
A+B+..-+C+D+E=QG,
G+ E=H,
C—D=6.

Bribepem uyuena A, B, ... C, D, E tak, ytobsl H u © Gbliu npo-
CTBIMHM YHCJaMU.
[TycTh
HO=K, KE=L, F-C=M, MF=N, N—1=X.

$IcHo, uTO
G:2n+l —1,
H=2n+1__ 1 + 2n’
O=2"*'—1—2"
L:2n (2n+1__ 1 + 271) (2n+1__ 1 — 2n-—1).

BeiGepem uucaa A, B,..., C, D, E Tak, yTo0sl X Takxe Gbia0
npocThiM yucaom. [Tosoxum XE =O, 1. e.

0= [2n+1 (2n+1+ 271—2)_ 1]2/1

Vreepxaaercs, uTo L u O — fpyKecTBeHHbIE YHCaa.
JlokasaTeabCcTBO.
1. CorsnacHo npenaoxendio 5, uucio O — HeJOCTATOUHOE H

HEeJ0CTaToK
O—s5(0)=X—0,

[lyete X— G =P, Torna P+ G=X u, caenoBaregbHO,
P+G=N—-1,P+G+1=0N,
P+G+1=F(F+0C).

Ho G + 1=F, caenorateanto, P= F (G + C).
2. Cor/siacHO NpUJIOKeHHI0 6, uucao L — H3OLITOYHOE, TaK
xak K <G (H+ 0) + G, u u3buITOK

Z=G(H+08)+G—K=0G+H(G—-0)+G.
Ho G—©V=D, H=0G + E. CaeaoBaTeabHo,
Z=GG+ED+ G.
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Tax xax

C _D_E
D~ E  F

D

2

TO
ED=FC;

oTCI0a

Z=GG+FC+G=G (G+ 1) ~-FC=GF + FC=F (G}C).

Takum o6pasomM,

Z=s (L) —L=F (G+C).
3. O6o3nauum Q=0—L.

Toraa
Q=E(X—K)=E[(F+C)F—1—(G+E)(G—D)] =
=E[(F+C)F—1—(F—I+E)(F—1—D)].

Ho F—1—D =D+ E—1, caeioBaTeJbHO,
Q=E[F(F—}—C)—I—(E+F—1)(D+E—1)].

TaK aK £_ _— .P_. — £ p— -1_ T &
K D FE T F T 9 0 Ha OCHOBAHHH IDEAJOXKEHUS U

Q=F(F+C—-1)=F(G+C).
4, TakuM o6pa3oM, MOJYUYEHO

P—Z=Q=F (G +0);
OoT clona
0O—c(0)=0—1L,
s(Ly—L=0—1L;
TOoraa
L=5(0), O=s (L),

CaenoBateabHo, L n O — npy:xecTBeHHble YHCTIA.

IMpaBusno Cabuta u6H Koppel n/nd HaXOXIEeHHs ABYX APy-
JK€CTBEHHBIX UMCeJ BIOC/IEICTBHM B HECKOJbKO HHOH (dopme
6e3 noxaszartenbcTBa npuBesa Jxammun [usc an-Iud an-Kammu

B ,Kiwoue apupmeruxu“ [178, crp. 212—214]: uucia 2°p,p,

3
u 2° (P1Pz =+ P4 +P2), rae p; = 2" 5 lupg=2"-3—-1—
NpOCTHE YHC/Ia, SIBASIOTCS ApYxKecTBeHHBIMH. OH JAaJ Takxe JBa
npuMepa ApyxKecTBeHHHIX uncea: 220, 284 u 2024, 2296, coort-
BETCTBYIOUIUX =2 U n=3.
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§ 5. durypHbie 4yncna

B pasgene o ¢urypHsix uMcjgax BOCTOUHBIE MATEMATHKH BCJex
3a Hukomaxom paccMaTpHBAalOT Da3jHuHble BHIBl MJOCKHX H
tesecHblX uMcen. Tak, B «Kmouax nayk» A6y A6n-Annax an-Xo-
pesMH Tak onpenenser NJOCKHe GUrypHHIE YHcaa: «K HHUM OTHO-
CATCSA TpPEYrofbHbie uncnaa, HanpuMep, 1, 3, 6, 10; onu monyuaior-
CA M3 CJOXEHHs HaTypaJbHHIX unces. KpajpaTHble umcia, Ha-
npumep, 1, 4, 9. Ouu noayyaiTcs OT CJIOXKEHHS TPEYrOJbHBIX
yKceJ, U JABa [OCAENOBATEJbHBIX TPEYroJbHbIX YHCJIA 1alT B
cyMMe KBaapaTHoe yuciao. OHH nosayyarTes, Aanee, OT Cl0XKEeHHs
HEUYeTHHIX HATypaJbHBIX YHCEJ, TeX, H3 KOTODHIX KaxJ10e NpeBbl-
waeT npexnluecTByoulee Ha 2. IlaTHyroJbHble yucja, HalpuMep,
1, 5, 12, moayuyaroTcss U3 BCeX UHCEJ, KOTOPHIE OTJIHYAKTCSa ApYT
OT Apyra B HaTypaJbHoM psay Ha 3. llecTHyroabHble yucsaa M0-
Jy4aloTca H3 TeX, KOTOphle OTJIHUYAITCs APYr OT Apyra Ha 4. Ilo
TOMY Xe NPHHHUNY CTPOSATCA H APYrHe uKc/Jad, COOTBETCTBYIOILHE
ILTOCKOCTSM, KOTJa OT YHCJIa M3 CTOPOH oTHHMaercs 2» [950,
ctp. 16].

K nnocknM uHc/iiaM OTHOCHATCS TakXe TaK HasblBaeMmble nps-
MOYToJibHBIE uHcia BHAa n{n-+1) ® npoposaroBaThle BHIa
n(n+m), roe m>1.

Cpenn TesecHBIX yHCesJ pacCMaTpHBAJHCh He TONBKO KyOH-
yecKkHe, Kak y EBkJauaa, HO u «kupnuueofpasHble» uHcaa BHAA
n?m, rne m < n, «6ankoo6pasHule» Buia ni(n + m), rae m> 1,
«KPYroBbie» yHcjga (obmafaiolife TeM CBOHMCTBOM, UYTO KaMKaoe
H3 HX «HM3MepeHHH» OKaHYHBdeTCH Ha OAHY H Ty Xe uudpy,
Hanpumep, 5% u 6%) u np. [lo aHator¥H ¢ MHOTOYTOJbHBIMH
BBOJHMJIHCh TIDOCTPAHCTBEHHBEIE <«NHpPaMUJanbHble» YucId. B
«Kmouax Hayk» OHM ONpelensioTcs CJeIyoUMM o6pasoMm:
«1) Kerseo6pasHble® YHCIa — OHII HA3BIBAIOTCS TAKXKe XBOCTATHI-
MH (ajn-mMy3aHHa6) — BO3HHKAIOT H3 IJIOCKHX YHCEJ, KOrjla OJHO
HacjlauBaerca Ha aApyroe. Croona OTHOCSTCS UYHCJIa C TPEYroJb-
HbIM OcHoBaHueM: 1, 4, 10, 20; oHH noayuamTCs NOCPEICTBOM
COeNIMHEeHHsI TPeYToJabHbIX yHces. JaJee, ciofa OTHOCATCS YHCIA C
KBaJpaTHBIM OCHOBaHHeM: 1, 5, 14, 30; oHH mosyyaloTcs Mocpen-
CTBOM COEIIMHEHHMS KBaJDPaTHHIX uHcea. [lo sTomMy NpHHUHIY no-
JyyaloT W JpYyrHe, OTHOCAILIMECS Cloja YMcaa; 2) ycedeHHBle OT
3THX KelJjeo6pa3HbIX YHCeJl CyTb YHCJa, KOTOphle, OyAyuM
HOJyYyeHBl H3 IJOCKHX UYHCeJ NYTEeM HX HacJOEHHs, He HauypHa-
I0TCA ¢ eAMHHUB; 3) UHCHa, COOTBETCTBYIOLIME TejaM ¢ napad-
JIEebHBIMH M DaBHBIMH Mexay cofofi cropoHaMu. Cloma OTHOCAT-
€A TpeyroJibHble uHcjHa Takoro poia: 1, 6, 18, 40; kBangpaTHble:

* Wm xounueckne uHCHE.
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1, 8, 27, 65; naTuyroabuble yHcaa: 1, 10, 36, 48. TenecHsie Tpe-
yroJibHble yHcJ1a BbIBOASITCS H3 MJIOCKHX TPEYroJbHbIX yHCeJ, TaK
Kak 6 ecTb yaBoeHHe 3, 18 — yTpoeHHoe oT 6, a 40 — yueTBepeH-
Hoe ot 10. TakuM xe o6pa3om OOGCTOHT A€JO H ¢ ADYTHMH TeJec-
HBIMH yHcaaMu» [950, ctp. 17].

An-BupyHn ouUrypHBIM YMcJaM AaeT HHAHAcCKHe Ha3BaHHS:
TpeyroJbHble YHCJa OH Ha3blBaeT «CaHKaJHTa» (CJ0XKeHue), a
nupaMHAaJbHBEe — «CAaHKaJHTa caHKaJ/JHTa» (CJ0XKeHHe CJIOKe-
HHH).

Teopueil GUrypHBIX yHceJ 3aBepllaeTcsl pa3fes TeopeTHYec-
KOH apH(METHKH O TaK Ha3blBaeMOM <«OTHEJbHOM KOJHUEecTBe»,
B KOTOPOM YHcJa PacCMaTPHBAIOTCH «CaMH 10 cebe.

§ 6. Yyenne o ,3aBHCHMOM KoNH4ecTBe".
Yncnosble OTHOUIGHHA W MPONOPUKH

«3aBHCHMOE KOJHUYECTBO» — 3TO TO, YTO &KIIPOHCXOAHMT, KOTAA
YHCJIa HAXOAATCS B OTHOLIEHHH APYTr K Apyry». Cornacuo AGy-a-
Bade, oTHoleHHe —3TO «CONOCTaBJeRHe OAHOTO 4HCAa ADPY-
romy». B «Kuwouax Hayk» xaHo 6oJiee noapo6Hoe onpefeleHHe:
«OTHOLlIeHHe COCTOHT B TOM, YTO Mbl OTHOCHM OJHO YHCJIO K
ApYroMy, CKa3aB, YTO OHO eCTb ero [OJIOBHHA, €ro TpeTb, ero
yIBOeHHe H Tomy nopobHoe» {950, ctp. 18]

OTHollleHHe, B3aHMO33aBHCHMOCTb [BYX KOJHUYECTB MOMeT
ObiTh, 10 HukoMaxy, IBOSIKHM: OTHOLIeHHeM paBeHCTBa H OTHO-
IeHHeM HepaBeHCTBa.

«OTHoUIeHHe paBeHCTBa, — roBoput AGy-a-Bada, — nmeer me-
CTO, KOTIa YHCJY COMOCTaBJIAKT To Xe caMoe 4Hca0». B «Kato-
4aX HaykK» 3TO OlpeeseHHe COMPOBOMAAGTCA YHCIOBBIMH NpH-
Mepamu (5 u 5, 10 u 10) u oTMeuaercs, UTO 3TOT BHA He MOApA3-
nensiercs Ha noaBHAH {950, cTp. 14].

OTHollleHHe HepABEHCTBa «MMeeT MECTO, KOrla K HHCJY OTHO-
CAT YHCJO, OTJIHYHOE OT HEero», H pacrnagaercid Ha HepaBeHCTBA
«Gonbliee» H «MeHbllee», «DoJsbillee» HMeeT MecTo, KOrja K Y-
CJy OTHOCAT YHCJIO, MeHblllee, YeM OHO, @ «MeHblllee» — B IIPOTHB-
HOM cJay4Yaes.

«Bonbliee» HepaBeHCTBO HMeeT NATH NOABHAOB, KOTophle AGy-
ji-Bata onpenensier cieayiowum o6pa3oM (UHC/IOBblE NPHMeEPBI
B3ATH U3 «Kaouell Hayk»):

1) KpaTHoe moJsyuyaercsi, KOrla K YHCJAY OTHOCST YHCJO, NpH-
ueM TO, K KOTODOMY OTHOCAT, §oJbllle OTHECEHHOTO K HeMy, W
OTHEeCeHHOe ABJAfETCA ero uacTthlo (4 ecTb KpaTtHoe 2, a 6—
KpaTHoe 3);

2) npesbllIalollee Ha AOJIO MNOJyuaeTcs, KOTAA K UHCIY OT-
HOCAT YHCJIO TaK, YTO TO, K KOTODOMY OTHOCAT, GOJblle OTHe-
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CEeHHOTO K HeMy Ha [0JI0 nocjaejHero (3 Mo OTHOUIEHHIO K 2; OHO
MpeBOCXOJUT 2 Ha IOJOBHREY 2);

3) mpeBhIHIalOllee Ha AOJH NoJydaeTcs, KOrga K YHCJAY OT-
HOCAIT YHCJO TaK, YTO TO, K KOTOPOMY OTHOCHT, NpeBbILIaeT TO,
KOTOpOE OTHeceHo K HeMy, Ha <«AOJH» MocjenHero» (5 mo ofr-

HOILUEHHIO K 3; OHO NpeBhillaeT 3 Ha ——g— oT 3);

5) KpaThoe, NpeBbllIawilee Ha A0JH, NoJgydaercs, Korpa K
YHCJY OTHOCSIT YHC/JAO TaK, YTO TO, K KOTOPOMY OTHOCST, IIpeBbI-
HIaeT KpaTHoe TOro, KOTOPOe OTHeceHO K HeMy, Ha [0JI0 NocJel-

1
Hero (7 1O OTHOIIEHHIO K 3; OHO COJEPIKHUT KpaTHoe 3 H —~ 3TOro

yucaa);

5) KpaTHoe, MpeBBILIAIOllee Ha JOJH, NoJyuydeTcs, Koraa K
YyHCJAY OTHOCAT YHCJO TaK, YTO TO, K KOTODOMY OTHOCST, IIPEBhi-
iiTaeT KpaTHoe TOTo, KOTOPOe OTHeCeHO K HeMy, Ha <«JIOJH» II0-
ciegnero (8 Mo OTHOMIEHHIO K 3; OHO COJIEPIKMT KpaTHoe 3 K elne
—3 OT 3).

Taxum o6pa3oM, pacCMOTpeHBl cJedylllHe 3aBHCHMOCTH
MeXAy UHCIaMu:

A=kB, A=B+2 A=B{+ 23

A=kB+—1:—, A=kB+ 1B

AnanoruynelM ofpa3oM moapasaensieTcss H «MeHbllee» Hepa-
BeHcTBO. B «Kuouax Hayk», a ocofexHo B Tpyaax K6n Cunel
{11, cTp. 270—272] MOXHO 3aMeTHTb, KaK MPOHCXOAHUT COMHKEHHE
NOHATHS OTHOIWUEHHs ¢ apobbio. Tak, MI6n Cuna, paccMaTpuBas
«MeHplluee» (HELOCTATOYHOE) OTHOIIeHHe, roBopUT: «KIHOraa ero
HasbplBAIOT 110 HAa3BAaHMIO KPaTHOro, HamnpHmep, TPeTh, UeTBEPTD,
WM oflHA ABeHajuaras. MHoroa ero HaswiBalOT ¢ NMOMOILBIO ABYX
OTHOWUIEHHH, HaNpHMep, NOJOBHHaZ OJHOH WIecToOd H OlHa ndras
ofaHofl necatoit» [11, crp. 271].

HoBrim, mo cpaBHeHHio ¢ TeopusiMu EBkiuAa u Hukxomaxa,
B YUYEHHMH Cpe/HEBEKOBBIX BOCTOUHBIX MaTeMAaTHKOB O YHC/JIOBOM
OTHOLIEHHH SBJSIETCH TEeOPHS COCTaBHBIX OTHOWIEHHH, KoTopas
ChIrpasa 4pe3Bbl4aHHO BAaXHYI0 poJb B [Ipolecce CO3LaHud IO-
HSITHSI TIOJIOKHTENbHOrO AeACTBHTEeNbHOrO Yucaa (cMm. ryaBy VII).
B sToli Teopuu ¢HaKTHYeCKH OGOCHOBEIBAJHCHL NPAaBHJIa yMHOXKe-
HHS OTHOLIEHHH, YTO NMOJHOCTBIO IIPOTHBOPEUHT AYXY MaTeMaTH-
KH KJaCcCHUecKOll JADeBHOCTH, rje yMHOXEeHHe NPHMEHsJIOCh TOJb-
KO K LIeJIbIM YHCIaM.
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Ca6ur u6u Koppa B «KHHre 0 COCTaBJEHHH OTHOLIEHHA»
[292, 293] pacCcMaTPHBAET UHC/IOBble OTHOLIEHHS KaK YacTHBIK
BUI OTHOLIEHHH BeJHUMH: «B onpenejeHde, xoTopbiM EBKIHL
onpejeJHJ OTHOLIEHHS, He BXOAAT OTHOMIEHHS YHces, TaKk Kak
OH 06pa30BBIBAJI 5TH OTHOILUEHHS H3 BEJHYHH, a Ha3BaHHE «BeJH-
YyHHa» y HEro He OTHOCHUJOCh K YHCJIAaM. EBKJHI OTHOCHJ OXHY
H3 OBYX BEJUYHH K ADYroil myreM H3MepeHHs, a uhcjaa He ofna-
pajH H3MepeHHeM... MBI XOTHM H3J0XKUTh 3[€Ch OTHOLIEHHS
BEJHYHH TAKHM 06pa3oM, 4yToOBl BCe, OTHOCSLIEECH KO BCEM BeJH-
YHHAM, BBIIOJHSJA0CH B BHIE IIPHMEpOB Ha uHclax. S xouy noi-
UepKHYTb 3TO. [105TOMY BeJHYHHA y HAC NOHUMAeTCs HJIM KakK
BeJMUYHHA B CTAPOM CMBICJIe CJoBa WIM Kak uncio». Mcxons u3
storo, Ca6ur 64 Koppa CTPOUT TEODHIO COCTABHBLIX OTHOINEHHI
o6UIYIO OJIsT YHCEJ M BeJUYHH (CM. riaasy VII).

CocraBiennio uucaoBblX oTHomeHuit HM6u Cuua orBoauT
cnenuaiabHeifl  pasgen ,Kuuru smamua“ [11, crp. 272—276].
CocraBHOE OTHOILIEHHUE onpenemeTCH y Hero CcJeIyIoHUM 06-
pasom: ,Ecau wumeiorcs otHomeHns A x B u B x C, t0 or-
Howenue A x C COCTaB/JeHO M3 3THX JBYX OTHOLIEHHH; €CaH
otHowmenHe A x B paBHo oTHoweHuio C x D, a oTHouieHue B
Kk C pasuHo oTHomeHuio E x K, To oTHomenue A x C cocras-
jgeHo u3 otHomeHus C Kk D u oTHomenus E x K*. Ha pane
yuc/I0BeX npuMmepos M6H CHHa mokasniBaeT CBOHCTBA COCTAB-
HBIX OTHOIIeHHH. [TepBO€ M3 HHX COCTOMT B CJEAYIONIEM: IYCTb
JaHel H3obpaxawomiuecss oTpe3skamu uucaa AB—=4, AC=2,
AD =3, torna otHomeHHe AB k AD ecTh OTHOIIEHHE, mpe-

AB 1
BLIIAIOLIEE HA TPETh, T. €. 75 = <1 + T) :1; otHOoWwenne AD

K AC — oTHOLIeHUe, NMPEBHIIAIONIee HA NOJOBHHY, T. €. %=

1
=<1 +T>:1’ a orHomenue AB k AC — jgBykpaTHOe OTHO-
LIeHHE, T. €.

ﬁg :DBXAC [(1+ ) j|><[<1+%):1J=2:1.

BepHo u ofpatHoe: BCAKO€ JBYKDAaTHOE OTHOUIEHHE MOXHO
pPasJ/IOXHUThL HA OTHOLIEHME, NPeBhIIIAlollee Ha TpPeTh, H HA OT-—
HOILl€HHe, NPEBHINANONIEE HAa NOJOBHHY, T, €.

2;1=[<1+%):1J><[<1+%):1].

Takum xe o6pasom M6u Cuna paccyxpaer u nanee: «[lpu
COCTABJIEHHH ABYKPATHOTO OTHOIIEHHS M OTHOILUEHHs, NpeBhllla-
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I0LIero Ha IOJOBHHY, TOJYyYaeTcsi TpeXKPaTHOe OTHOLIEGHHEY;
«Ecnn otHomenne AC x AB sBnsercss oTHOLIeHHEM, MpeBHINA0-
UMM Ha MOJIOBHHY, a oTHowleHHe AD k AC sBisieTcsi OTHOLIe-
HHeM, NpeBBIIAIOUIMM Ha TpPeTb, TO OTHoureHHe AD k AB sBas-
eTcsl OBYKpaTHHIM»; «Ecau oTHomenne AC x AB gaBasieTcs OTHO-
wWeHHeM, NpeBHINAIOIIUM Ha TpeTh, a oTHouleHue BD x BC gB-
JisieTcsl OTHOLIeHHeM, [IPEBHIINAIOUINM Ha MIOJIOBHHY, TO OTHOLIEHHE
AD x AB saBnsieTCs OTHOLIEHHEM, MPEBBINAIOIIHM Ha MOJOBH-
HY» U T. O.

N6n an-Xaficam, Mpono/KUBIWIHE pa3paboTKy TEOPHH COCTaB-
HEIX OTHOLIEHHII, JaeT NPHMephbl COCTaBJdeHHs Oojee uUeM ABYX
YYCJI0BBIX OTHOWEHHH: «EC/AH MBI HMeeM UYeThlpe BeJHYHHH H OT-
HOIIeHHe MepBOH KO BTOPOH — HBYKPATHOE OTHOLIEHHE, OTHOLIe-
HHe BTOPOH K TpeTbell — OTHOWIEHHE OAHOH NATOH, OTHOUIEHHE
TpeTbell K yeTBepTOl — TpeXKpaTHOe OTHOLIeHHe, TOrJa NepBas—
NBYKDaTHas OAHON HATOH TpexkpaTHOH uderBepTod; HO OAHAa IIfA-
Tas TPexXKPaTHOH — TPU MNATHIX, NIO3TOMY MepBas— ABYKpaTHas
Tpex NATHX YerTBepToh. Ho OByKpaTHast Tpex NATHIX NpeBHIIeT
BeJIHUHHY Ha ee onaHy naryioo. CieloBaTesnbHO, NepBas NpEBHI-
JldeT YeTBEPTYIO HA ee OJHY NATYIO. TakuM 06pa3oM, OTHOLIEHHE,
NpeBHINAIONIEe HA OZHY NSTYIO, COCTABJAEHO M3 ABYKPAaTHOro OT-
HOLIEHHsl, U3 OTHOLIEHHUs OZHOH NATOH M U3 TPeXKpaTHOro OrT-
nomenus» [203, ctp. 86], T. e.

(1+~51—>:1=—f—><%><%

[Tponopuusi, B YacCTHOCTH yHCJAOBas, ofpelesssach Kak pa-:
BEHCTBO MABYX oTHoureHHH. CyllecTBEHHBIM MOMEHTOM TeOpeTH-
yeckoil apudMeTHKH Obl1a KaacCH(pHKAUMSA UHCIOBLIX MPOMOPLHH,
ROoTOpas NPHBOAMTCA B TpakTate AGy-n1-Badel, B «Kmouax Hayk»
A6y A6n-Annaxa an-Xopesamu, B «Kuure sHanua» M6H CHHBI
U 1p. 9Ta xJjaccudukanus, oTcyTcTBylomas y EBkauga U mpu-
nucpiBaemas dpartocdeny [82, crp. 318—322], BocmpoH3BOAMT-
¢ 3ateM HHKOMAaxoM W ADYTHMH yueHEIMH GoJiee [MO3JHEro Bpe-
Menu. [TomuMo Tpex, usBecTHnix eute Iludaropy, [laatony H
ApucroTenio, Tponopuyii — apHPMeTHUSCKOH:

a—b=>5b—c¢,
TeoMeTpPHUYeCKOH

H TapMOHHUYECKOH
(a—b):(b—c)=ua:c
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BBOASTCS cJeAyloUIHe ceMb TDONOPUHIA:

(a—b):(b—c)=c—aq,
(a—b):(b—c)=c:b,
(a—b):(b—c) =b:q
(a—c):(a—b)=0b:c

§ 7. Opyrue Bonpochl TEOPETHYECKOH APKEIMETHKH

C 3amauaMu TeopeTHuecKoil apudMeTHKH Oblja TECHO CBf-
3aHa 3ajaya CYMMHPOBaHHs YHCJOBBIX psiaoe [382, 383]. Ecau
IPEKH YMEJH HaXOOUThb CYMMY NOC/JeJOBAaTeJNbHBIX HATYPasbHbIX
ypces, UX KBAJApaTOB M KYOGOB, TO BOCTOUHbIE MAaTEMAaTHKH BBe/H
dopMysny A CYMMHPOBaHHs u4eTBepThiX cTenedHedl. Hapsany c
IPYTHMHM pe3yabTaTaMi oHa pAaeTcs M6H an-XalicamMoMm B Tpak-
Tare «O6 uamepennu napa6osuueckoro Tesnas {624, 875]. I1puse-
neM (B COBDEMEHHHIX 0003HAauyeHHsX) HekoTopble dopmynan H6H
an-Xaiicama:

u ap. C nomomblo 3THX (opMyYJ, Kak nokasan HepaBHo A. Tl
OmxkeBuy [385, 624], HM6u an-Xailicam NpPOBOAMT BLIUUC/IEHHE,
PaBHOCH/IbHOE BEIYHUCAEHHIO ONpe/eseHHOro HHTerpana

:5 Vxdx.

®dopMyabl A5 CyMMBI HATYpanbybiX KBaApaTOB H KyGOB Npea-

goxua an-Kapamxu [1013]. CymMupys KBajapaThl, OH Jaer
(CJIOBECHO) BHIpaXKeHHe

n

DE=(1+24 - ) (—n+ )

k=1
HO coo6IuaeT, yTO AOKA3aTh €ro NMPaBHJILHOCTb He MoXKeT. [is
CYMMBbI KyGOB
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B= (1424 - +np

A

OH NPOBOJHT J0Ka3aTeJbCTBO C NOMOUIbIO OCTPOYMHOTO reoMeT-
PHUECKOr0 MeTona.

B neckosbko uHOH ¢opme, uem M6 an-Xaiicam, npasuio
CYMMHDOBAHHSI YyeTBepTHIX cTeneHell naa aJn-Kamu B «Kiawoue
apudMeTHKH»: «EcaH MBI XOTHM CJOMHTb KBaJipaTo-KBaApaThl
NOC/IEIOBATENbHBIX YHCEJ OT €IHHHLEBI, BbIYTEM eJHHHLY OT CyM-
MBI 3THX YHCeJ, BO3bME€M OIHY NATYI0 OCTaTKa H NPHGABHM ee K
CyMMe 3THX 4YHCeJ, a TO, UTO NOJYYHTCS, YMHOXHM Ha CYMMY
KBaApaToB 3THX uHcea» (178, ctp. 205], T. e.

O e | (424 a1
P

+(1+2+--'n)](12+22+---+n2),

@QopMyNaBl s CYMMBl HaTypaJbHHX 4HcCeJ, HX KBaipaTOB H
Ky60OB NpHBOAATCA M B apHdMeTHUECKOM TpaKTaTe aJ-Xaccapa
[854], HO of1uHe MpaBUIa OTCYTCTBYIOT.

MBI paccMOTpesNH JHWIL OCHOBHBlE BONDPOCH CPEXHEBEKOBOH
TEOpPeTHYECKOH apu(dMeTHKH, He OCTaHAaBJHBAAChH Ha 3apnauax,
CBSI3aHHBIX C COCTaBJEHHEM TdK HA3BIBAEMBIX «MaTHUYECKHX KBai-
paToB» (T. e. HaxOXIeHHeM TaKHX LEJbIX YHCeJ, YTO ecdH HX
PacHoJIOXKHTh IO KJEeTKAaM KBaJApaTHO# TaGaHLB, TO CYMMBI 4YH-
ceJ IO CTpOKaM, ctonfuaM M gHaroHaasM OYLYT paBHbI). ITH
3a/lau¥ 110J1b30BAJHCh B CBOe BpeMms OOJBIION NONYJIsSPHOCTHIO
[83, 396, 397], B ueM MO0XHO yOeIHUTbCS He TOJBKO IO BHICKa3bi-
BAHUSIM BOCTOUHBIX aBTOPOB, HO H IIPH NPOCMOTPE PYKONHCEH
MaTeMaTHYeCKOoro (a 4acTo ¥ HEMAaTeMaTHUECKOTO) COJAep KaHHs:
MHOTHE CTPAHHUBI B HHX HCHELIPEeHbl H300pa’kKeHHsIMH Maruyec-
KHX KBanpaToB H Ipyrux marnueckux ¢uryp. upokoe pacnpo-
CTpaHeHHe HX OODBSCHAETCS TeM, UTO WM IIPHAABaJochk (Kak H
no3xe B EBpONle) MHCTHUECKOE 3HAYEHHE.

ITonb3y TeopeTHYeCKOH apudMeTHKH yuYeHBle CPelHEeBEeKOBOrO
BocToka BupenH npexie BCero B TeX ee pe3y’JbTaTax, KOTOpGIE
HaXxOJHJH NMpHMEHEeHHe B MPHKJAAHHX pazjenax apH@meTuku. K
PacCMOTpPEHHI0 NpaKTUYECKOH apHOMETHKH 3TOro NepHoga Mbl H
nepexoJHM.



Tnasa V. MPAKTUYECKAA APHUDMETHKA
§ 1. BBopnble 3amevyaHHA

BTopeiM pasienoM YueHHS O UHCJe, COLJIACHO KJaccH@HKa-
uun an-Papabu, sBJsercs NpakTHueckas apudmMmeTuka. Bkaaxn
yueHblx DaukHero u Cpennero Boctoka B ee pa3BHTHe upe3BHI-
yafiHO BesJHK. DJjiarogaps UM paclnpocTpaHUJAach BO3HHKLIAS B
VMHnun nmosuuyoHHas fecATHYHAs CHCTeMa CUHCJIEHHS C NpHMe-
HeHHeM HyJs, KoTopad ofecneuuna GBICTPBIE mporpecc B obJa-
CTH BBIYHCJIHTENBHON MaTeMaTHKH. OHH YCOBEPLIEHCTBOBAJU TaK-
¥e IIeCTHHECATHPHYHYI0 NO3HLIHOHHYIO CHCTEMY CUHCJIEHHS H
NpeBpaTH/IH ee B abCOJIOTHYIO CHCTeMY [Js1 LeJbIX H APOGHBIX
YHCeJ, OTKDBIJIH [AecsiTHYHble ApPOGH, pa3paboTaiH MpHEMH H3-
BJEYEHHS KOpHel, NIpUMeHHIH (opMynbl GuHoMa HbloToHa mid
J1060r0 HaTypaJbHOrO Mokasareas u T. 4. [375, 383, 384, 690].

CoBepllIEHCTBOBAHHEM METOJOB CYeTa 3aHHMAJ/HCh ITOYTH BCe
BHIJAlONIHecs] MaTeMaTHKH BOCTOYHOrO cpelHeBeKkOBbs: Myxam-
mag u6E Myca an-Xopeamu, Aby-1-Badba an-Byspxkaun, A6y
Paiixan an-bupynu, Kymbsap ubu Jla66an an-Hxuan, A6y Bakp
Myxamman ubH an-Xacan an-Kapajxu, AGy-n-Xacan Aax HGH
Axmap an-HacaBu, Omap Xafism, Hacup agx-Ouu ar-Tycy,
Hoxkammun Tusc ag-Aun an-Kawu u muorue gpyrue (cm. ri. II,
(3)). O mpaxTHuecKo¥ apH(PMETHKe HAMHCAHH MHOTOYHCJEHHBIE
TPaxkTaThl, 4acTb KOTOPHIX COXPaHHNAcCh N0 Hallero BpEeMeHH,
yacTh ke Jaubo morubaa, qubo 40 cCHX mop He oGHapyxeHa. O
COIEPKAHHH MHOTHX H3 HHX MOXKHO COCT4BHTBL HEKOTOpOe Ipel-
CTaBJIEHHE 110 HAa3BAHKAM, YIOMHHAIOIIUMCA B JDPYTHX COYHHEHH-
X K B CPEIHEBEKOBBLIX CIIHCKAX TPYIOB PasJ/IHUHBIX YueHmIX [450,
627, 774, 853]. K HX 4HCIYy OTHOCSTCS apH(pMeTHUECKHe TpakKra-
Tl A6y-n-Bacdsr [69], cTp. 218], an-Bupyuu [880] u Omapa Xaii-
sMa [339, ctp. 14—75].

[IpakTHueckast apudMeTHKa, 0 CPaBHEHHIO C APYIHMH pas-
fenaMu BOCTOYHOH CDeIHEeBeKOBOH MaTeMaTHKH, HaHOoaee H3y-



yeHa Gnarogaps pa6oram &. Bénke {1013, 1021, 1022, 1025],
I'. 3yrepa [854, 865, 868], 3. Buzemana {936, 950, 955, 993] u
uceaenoBaHusM nocaenHux gecstuaetuin (IT. Jlioke#r [690—692],
A. I1. IOmxkeBuy {272, 276, 376, 378, 380, 383, 384, 621, 623, 625],
B. A. Posendenpa [272, 273, 276, 287, 289, 380, 383, 621],
M. U. Menoson {232—235], C. A. Axmenos [13, 15], I'. Co6upos
[310—313] u mp.).

Yro6el naTh OOLIYI0 XapaKTEPUCTHKY COCTOSIHHSI MpPaKTHYeC-
KOH apu(pMeTHKH pacCMaTPUBAeMOrO IMepHOAA, OCTAHOBHMCS Ha
HEKOTOPHIX OCHOBHBIX MOMEHTaXx.

§ 2. Couunenna no ApPaKTHYECKOW aputhmeTnke

An-Xopezmu «O6 uHauMckom cueTer

Cpenu NepBHIX CPelHEBEKOBBIX COUMHEHHH [0 NpaKTHYECcKOH
apumeruxke HamOOJblllee BJMSIHHe Ha pa3BUTHe HAayKH oOKasal
TPaKTaT BEJHKOrO CPeJHea3WaTCKOro yueHoro Maxammana HOH
Mych «O6 wHauiickoM cyeres. DTO NMPCU3BEIEHHE CHIIPAJIo BaX-
HeHIIYI0 PoJIb B PacHpoCTpaHeHUH NO3UIHOHHOH NeCSITHYHOH CHC-
TeMB CUHCJEHUs C MPUMeHeHHeM HVJs, KoTopas OBICTpO 3aBoe-
BaJia NOMYJSIPHOCTh CpelH MaTeMaTHKOB OJarofapsi NpeuMyllle-
CTBaM TIlepen JPYrHMH cHcTeMaMu Hymepauud [34]. Tpakrtat
an-Xope3MH IOJOXKHJ Hayaslo INPUMEHEHHIO 3TOH CHCTEMHBI He
ToNMbKO Ha Bauxkuem u Cpennem BocToke, Ho u B EBpome: Jaa-
THHCKHH nepeBox ero Obli, HayuHast ¢ XII B., OCHOBHBEIM COYHHE-
HUEM 10 NIPaKTHYEeCKOH apupMeTHKe.

ApudmeTHxy yHces, 3aNHCAHHBIX B NMO3HIHOHHON AeCATHUHOH
CHCTEMe, Ha3hiBaJH «HHAUUCKON apu(METHKOH» WM «MHIHUCKUM
cyetoM» (Xmcal an-xuni). ApudMmeTHuecKue onepaundy NMPOH3BO-

aunauch o6byHOo (mo XIV B.) mpu moMollM CY4eTHOH NOCKH, IO-
KDBITOH II€CKOM HJH MblIbl0, IPUYEM B NPOLIECCE BHIUHCHEHHS
NIPOMEXYTOYHBIE pe3yJbTaThl CTHPAJHCh, MOITOMY MHOTAA «HH-
LUACKYIO apH(pMEeTHKY» Ha3biBaJH TaKXKe «CYeTOM C TOMOMIBIO
IOCKM M NBUIH». XapaKTepH3ysl 3TOT cueT, an-AHCapu NHIUET B
cBOeH sHUMKJIONeAuH: «CueT C NMOMOWIBIO JOCKM W IBIIH YYHT
MeTOJaM BBIUMCJIEHHH IIOCPEACTBOM [E€BSITH 3HAKOB... DTH [e-
BATb 3HAKOB NPUNHUCHIBAIOTCS MHAHMLAaM. [Tosb3a uX COCTOHT B
OGJIETYeHHH U YCKOPEHHH BBIYHCJHTENbHBIX ONMepauuil, TNpexie
BCEro acTpoHoMuyeckux» [950, crp. 33]. [losgnee (Hanpumep, y
an-Kalm) BbIYMCIEHHs MPOH3BOAH/IUCHL yiKe Ha Gymare.

Ho nocnennero speMenn apupmernueckuit Tpakrar aJa-Xopes-
MH, B TNIPOTHBONOJIOKHOCTb €10 COYHHEHHSIM 10 ajireGpe ¥ acTpo-
HOMHUH, He NDUBJEKaJ [OJKHOTO BHHMAHHS YYEHHIX M HepeiKo
TOTydall HE3aCAyKeHHO HU3KYIO OLeHKY. DTo OGbsCHAETCS Npex-
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e BCEro TeM, uTO HCCJIeOBATeNH He pacnoJjaralor apabcKHM
TeKcToM (cefiuac yTepsH). TpakTaT H3BECTEH TOJBbKO B JATHHCKOM
nepesofe (oueBHAHO, Anenapna u3 bara), omy6aukoBaHHOM B
1857 r. B. Boukomnaubu [440, I} mo epuHcTBeHHOH, HMewLIed
MHOTHE HeLOCTaTKH PYKOIHCH, KOTopasi XpaHuTcs B KemGpuuxe.
Pycckuil mepeBofl TpaKtaTa a/n-XOpe3MH, BLHIIONHEHHBIH 110 (oTo-
KOMHH KeMOPHIKCKOH DYKONHCH, H31aH B 1964 r. [349 ctp. 9—
24].

B pesysbraTe OCHOBAaTEJbHOIO HCC/JAEJOBAHHS  TpaKTaTa
,06 unauiickoMm cuere“ A. Il. IOmkesuu [376, 623] BuigcHHI
HCTHHHYIO POJIb 3TOrO COYHHEHHS B MCTODHH MaTeMaTHKH. Yro-
6Bl 34NMOJHUTH JAKYHB B yKa3aHHOH DYKONHMCH, OH U3y4HJ [Ba
JATHHCKHX CDeJHEBEKOBHX COUMHEHHS, MO COLEPKAHUI Oau3-
kux Kk Helt, OngHO M3 HHX HaswBaercs ,Liber ysagogarum
alchorismi in artem astronomicam a magistro A. compositus®
(mpunucwiBaercs Agnenapiy H3 Darta) ¥ H3BeCTHO B ABYX pPYKO-
NHCAX: nepBas HanucaHa B 1143 r., xpauurcs B Bere, wactHu-
HO Obla omyb6aukosaa A. Haraem [711]; BTOpasi, HeCKOJBKO
6osiee TNO3IHASL, HAXOAUTCH B MIOHXeHe, oNy6JHKOBaHA YaCTHY-
Ho B 1898 r. M. Kypue [493]. Bropoe couunenue (aBTOp —
yuennt XII B. lMoaun CeBuabCkuil) HayHHaeTCsT CAOBaMH:
Llncipt prolozus in libro algoarismi de practica arismetrice.
Qui editus est a magistro Johanne yspalensi‘. Ovo O&mi0O
ony6anKkoBaHO D. DOHKOMNAaHbH BMECTe C JATHHCKHM TEKCTOM
TpakTtata aj-xXopesmu [440, II].

B mnepBoM paszmene cOYMHEHHS an-Xope3MH NOAPOOHO pa3b-
SICHSIeTCSI TPHHLMI 3alHCH YHCeJa C INOMOUIbIO [LeBSITH 3HAaKOB,
NPHHUMAIOUIUX 3HaueHHe B 3aBHCHMOCTH OT TOrO, B KaKOM pa3-
psize oHHM Haxogsitcs. [lycroll pa3psin u3obpaaeTcss «MaJjeHb-
KUM KDYXKOUKOM, Hamopo6ue o» [349, ctp. 10]; 8 npyrom mecte
[349, cTp. 13] roBopUTCSH O «KPYKKE, KOTOPBIA eCTb HHUTO», [1034-
Hee BMECTO KPYXKKa [OJs1 0603HauYeHHs NYCTOTO paspsiia CTafH
IPUMEHSITb TOUKY.

B nocnenyiomux pasnenax HanaramoTcs IpaBHsa BbIYHCIe-
HHH ¢ TIOMOMIbIO MHAMHCKHX LHOp. [ToMHMO feficTBHS Cl0XKeHHd,
BBIYHTAHUS, YMHOXeHHS M JeJeHHs uYHceN, paccMaTPHBAIOTCH
JNeHCTBUSL «Yy[JBOEHHSI» M «pa3[JBOEHHS», KOTOpble  BBOAMIHCH,
OUeBHAHO, AJ151 0OJeryeHus: NpOLEeAYyPH H3BJeYeHHs! KBAAPaTHOTO
KopHs [384, cTp. 181]. BeposiTHee Bcero, aTH JAefCTBHS 3aMMCTBO-
BaHbl H3 eruneTckoil apudMeTurkH. BnocreacTBHH OHH NPHUBOIAH-
JIUCh M B CPeIHeBEKOBBLIX eBPONeHCKUX yueOHHKaX.

B cnenuanbHbIX pasfenax ONHCHIBAMMCh HEHCTBHS C APOGSMH
¥ H3BJIeUueHHe KBaJpaTHOro kopHs. Pasgen 06 HM3BIEeUeHHH KOpHS
HE COXPAHMJICS B TEKCTe JIATHHCKOTO NepeBOAa, HO HMeeTcss B
TpakTtare Moanna Cesunbckoro.
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CouuHeHHe aJj-Xope3MH Ha A0Jroe BPeMsi NpeoNperesHso
dbopMy HanHcaHHsl apHbMeTHYECKHX TPAKTATOB, CXeMa MOCTpoe-
HUS KOTOPBIX CTaJ/la B 3HAYHTEJBHOH Mepe TPaJAULIHOHHOH H BOC-
IPOH3BOJKIACh MHOIMMH CDEIHEBEKOBBIMH BOCTOUHBIMH H €BPO-
nefcKHMH MaTteMaTHkamu. [lo aToMy o0pasiuy cOCTaBJeHbl, B
YaCTHOCTH, TpakrtaThl aH-Hacasu, Hacup an-duua at-Tycu, ana-
Kawu, an-Kyumun,

OnHaKO COYHHEHHsSI, HANHCAHHbBIE B TPAAHLUH aJj-Xope3MmH,
o0pasylT JHIUb OAHY Trpynmy apH(MeTHUeCKHX TPaKTaToB, pac-
IpOCTPAHEHHbIX Ha cpelHeBeKOBOM Bocroke. Ko BTopoli rpymnme
OTHOCSITCSI COYHMHEHMs, B KOTOPBIX H3Jarajiucb MeTOAbl HyMepa-
IIMY¥ ¥ BLHIUUCJEHHH, BolleAluHe B 0o6HX0] B apabosi3bYHLIX CTpa-
Hax 3aJ0Jro A0 NPOHHKHOBEHHS COJla HHAWHCKON apH(MMeTHKH.
Uucna ¥ BBIKAAJAKH B 3THX TpPaKTaTaX 3alHCHIBAJHCh He C II0-
MOILIBK «HHIHACKHX 3HAaKOB», KaK y a/n-Xope3MH, a CJOBaMH.
Crneunduka cTrapoapalCKHX BbIYUCIHTENbHBIX METONOB OCOOEH-
HO NpOsiBHJIach B yueHHH o Apo6six (cM. Huxe). K stoff rpynne
COUHHeHHH OTHOcATCcS apHbMeTHyeckHe TpakraTh AOy-i1-Badswl,
A6y bakpa an-Kapamxku, a Takxe sanagHoapaGckux Martema-
THKOB aJj-Xaccapa 4 an-Kanacanu.

Haauune nByX yKa3aHHBIX IPYNN COYMHEHHH NOPOAHJO Cpeld
HCTODUKOB MAaTEMAaTHKH NPENNOJOXKEHHe O CYIIeCTBOBAHHH Ha
cpefHeBeKOBOM BocToKe ABYX Bpa)KAOBaBLUIMX MeXAy coboll Ma-
TeMaTHYECKHX WKOJ — rpeyeckoil W wuuauiickoir [461, T. I, cTp.
763—5; 350, cTp. 203]. Ho 6osee moapo6HOe H3yueHHE COUHHEHHH
an-Hacasu, A6y-1-Badbr u an-Kapamxku [234, 235; 384,
cTp. 221] no3BoHIO CAENATh BHBOJ O HeOOOCHOBAHHOCTH TAKOro'
IPeNNOoNOXKEeHHS. DTO NMOATBEPKIAETCS NpeXIe BCEro TeM, u4To B
TeX W B ADYIHX COYHHEHHUSAX JerkKo o6HapyXKHBaeTcs KaK HHAHH-
CKOe, TAK M rpeyecKoe BJHsHHME, a TaKXKe yKasaHueM aJj-Kapaz-
XH—CAMOTO SIPKOrO NPEJCTABRUTENS «IPEYECKOro» HaNpaBJeHUsI—
Ha TO, YTO OH HanHca/d TPakKTaT 00 «UHAHMHCKOM CUETE», OUEBH]-
HO, Tenepb yTepsiHHBIH {681]. BeposiTHee Bcero, nHauiickast apup-
MeTHKa JaJ/jeKo He cpasy cTaJja LOCTOSHHEM IIHPOKHX Macc BHI-
YHCAUTeJNeHl M BHITECHHJIA TPaJHIIHOHHBIE CIOCOOBI cueTa; MO3TO-
MY B COYHHEHHSX, IDeJHa3HAaYeHHbIX IJs NPaKTHKOB, BCTpeya-
10Tca crapoapabekue apupMeTHuecKHe MeToin [233—235].

Aby-n-Bagpa «O TOM, UTO HYIKHO 3HaTL M3 apPUPMETHKM
NUCLaM, AENOBbIM JIIOASAM U NPOYUM NULEM»

Counnenue «O TOM, UYTO HYXHO 3HaTb U3 apHMMETHKH IIHC-
1aM, AeJOBBLIM JIOASAM H NPOYHM Juuam» (KUTA6 hi M3 AXTamXK
HUnaixu an-kyrrad Ba aj-‘yMMas MHH'UAM aj-xucab) mpejacras-

JsieT co6ofl, HaCKOJbKO MOXHO CYAHTh IO HMEIOIIHMCS celyac
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NaHHBIM, HauGoJee paHHHH o6pasell M3JO0XKeHHs CTapoapabCKHX
BLIUMCJIHTENbHBIX METOHOB. YKe W3 Ha3BaHWs fCHO, UTO OHO
npefHasHauanoch AJs ofyueHHs crnocobam cueTa, BhpabOTaH-
HBIM H TPHMEHSIBUIEMCSI B IDAKTHKE IOBCEJHEBHOH MKH3HH,

Bneperte Tpakrat A6y-n-Badel onucan ®. Bénke, xoToprH
JdaJ [epeBoj OLVIaBJeHHsl M OTMETHJ, 4YTO COUMHEHHe 3aC/ayXKH-
BaeT nojpo6Horo wHccnenoBarus [1016, cTp. 246—250]. 3atem
ero paccmarpuBaa [1. Jlwokelr [692], HO ocHOBaTenbHBIH aHaIU3
npoussen Jauue HepaBHo M. M. Menosoit [232—235]; uayuus nse
JOTIONIHAIOIIHE APYT APYra PYKONHCH — OfHA H3 HHUX XPaHHTCH B
Jlefinene (Cod. or., 103), a xpyrass—B Erunercko#t Hauuonasb-
Hoit 6ubnuoreke B Kaumpe (Ne 8681) —oH chenan noapoGubiil
0630p NepBOro, TeOPeTHYECKOro, pasfena Tpakrara. Ha mpume-
pe Tpakrata A6y-n-Bade M. M. Menosoli paccmoTpesa Bompoc
0 XapakTepe CTapoapabCKUX BBIYUCIHTENBHBIX METOJOB H O CBS-
3H UX C MeToJaM¥ BBeleHHOH B CTpaHaxX Wcilama B IX B. UHIAHH-
CKOH apH(MEeTHKH.

CounHeHHe Da3GHUTO Ha CeMb «CTyNeHeH», Kaxaas H3 KOTO-
PBIX NoApasfenserTcs Ha CeMb IJIaB. [eopeTHYeCcKyK YacTh COC-
TaBJAIOT TepBble TPH «CTYIEHH»; B OCTAJbHHIX peuyb HIET O pe-
[IeHAH pPas3JHYHBIX TNPHKIaAHBIX 3amau. Llens aBTopa — maTh
MpaKTHYeCKOe PYKOBOACTBO /s BBIYHC/IUTENEH — onpefenuna M
GopMy HanmucaHHs TpakraTa: QOPMYJIHDYIOTCS TOJNBKO NpaBHa,
CONPOBOXKAIOUIHeCs] TIIpHMepaMH; KaKHe 6bl TO HH OBLIO J0Ka-
3aTeNbCTBA OTCYTCTBYIOT.

ITomumo Teopuu npobeir (cMm. § 3), B TpakraTe A6y-n-Badw
pHUMaHue M. M. MeloBROro NpHBJ/IeK HHTEPECHBIH NIPUMEpP HCHOJb-
30BaHUsl OTPHIIATEJNbHBIX UHCEJ] — MEPBBIH MPHUMeED TAaKOro poja B
apabosI3bIYHON MaTeMaTHYECKON JHTepaType, U3BECTHEI B HACTO-
amee BpeMms [232]. ns otpuuartensHoro yucsia A6y-r1-Bada npu-
MeHsIeT TePMHH «I0Jr» (nafH), Kak 3TO AesJajoch B HHAMHACKOH
mMaremaTuke [384, ctp. 139—140]. Vanaras yacTHBI# cayuah

ab = (10 — a) (10 — &) + [6— (10 — @)] - 10

npaBUJia COKPAaileHHOr0 yMHOXEHHS, BCTpeyalolIerocsi BIOCJen-
CTBHH B apH¢MeTHUeCKHX TpakTaTax aj-Kywmun u Dexa an-IluHa
Amusd, oH nuwer: «Ecad XOTHM YMHOMXHTB TPH Ha ISTh, BBIY-
TeM H3O6BLITOK JecsiTH Hajl OMHMM H3 3THX YHCEI U3 JIPYrore,
NMOJYYUTCS HOJr ABAa. Bo3bMeM KaXAyio eIHHHUY 3a [ecsTh, a
3aTeM YMHOXHM H36BITOK ZeCATH Hal NAThbIO Ha H36BITOK AecsTH
HaJl TpeMs, NMOJYYHTCS Tpaiuath natb. Koraa BbIYTEM H3 HHUX
LOJT, T. €. IBaALATh, NMOJYYHUTCS B OCTATKe NATHAAUATb, H 3TO—
pesyJabTaT YMHOXKEHHS MATH Ha Tpu» [232, cTp. 596].
CreuvaJ/ibHble TEDMUHBL [/ 0603HAUEHUS TOJOXKHTEJNBHOIO U
OTPHLATEJ]BHOTO YHCEJ BCTPEYAIOTCS ORUH Da3 U B apubMeTHue-
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cKOM couuHenHu aJj-Kywuu (cM. HHIKe), KOTOpPHIH HasBal HX,
COOTBETCTBEHHO, «[IPABHJBHBIM» (Myc6aT) H «JIOXKHBIM» (MaHbH)

[314].

Kywssp mbu J1lab6an an-Daxunu
«O Hawanax MHAMACKOW apUPMETHKHY
B tpaxrarte «Q navanax unpuitckofl apucdmeruxku» (dr‘ycyn

XHCAG al-XMHJ) BIEepBhHle BCTPeYaeTCs ONHCAHHEe YHCTOH LIecTH-

LeCATHPHUUHOH CHCTEMEI CUHCJIeHHs (CcM. HHXe), pa3paboTkKa Ko-
TOPOH COCTABJAET OJHY U3 BAMHBIX 3aC/JAYr MaTEMAaTHKOB Duinik-
Hero u Cpennero Bocroxa. 310 counHeHue paccmotpen Il Jlo-
ket [690]. ITo ero MHeHHIO, 3]eCh MBI HMEeM JeJ0 He C OTKpHI-
THEM, XOTf JO CHX [Op He H3BeCTHbl OoJiee DaHHHE NDHMeEpPH!
ONKCaHKsA 3TOH CHCTEMBI, a ¢ NMepepabOTKOR ApPVroro NnpousBefe-
Hus. [Jo-BHOHMOMY, TaKUM NpOHU3BeJeHHeM Obl yTepsiHHBIN cell-
yac tpaxktaT AGy-n1-Bacbm «O BbIUHCJIEHHH ¢ IIeCTHAECATHDHY-
HbIMH TabJauLlaMU>.

Aurauiickuit nepeson Tpakrara M6H Jla66aHa no uMeroleiics
apa6ckoit pykonucu (Cram6yn, Asi Codust, Ne 4857, an. 267B—
282B) u 1o cpeLHEBEKOBOMY €BpeficKOMY IepeBoLy BMecTe ¢ apab-
CKHM TeKcToM ony6auroeanu B 1965 r. M. Jleen u M. [leTpyk
[674a, 680].

B nepBo#t yacte TpakraTa aga-JXuax paccMaTpHBAIOTCH
apudmMeTHyecKue OeHCTBUS C OOBIYHBIMH JECATHUHBIMH UYHCJIaMH,
BO BTODPOH — C UHMCAaMM, 3aNHCAHHBIMH B YHCTOH LIECTHIECSTH-
puyHOi cHcTeMe. [IpUBOASATCS COOTBETCTBYIOLIAS TaBJIHIA YMHO-
KeHHs U TabJHLBl AJs ONpefeseHUs [TOMECTHOrO 3HauyeHHs Mpo-
u3BelleHHH 1 yacTHbIX. [logpo6Ho pas6upaercss H3BJeUeHHE KOD-
Hell B IIECTHIECATHPHUHOH CHCTeMe.

An-Kapagxu «floctatounas kHura ob apucpmeTnken

Couunenne «[ocraTounasi kuura o6 apudmernke» (asn-kadi
(bﬂ-n-)gncéé) HaIlHCaHO B TOM XKe CTHJIe, YTO U apHdMeTHUecKoe
pykoBoncTBo A6y-n-Bage: An-Kapamxu Takxke He IpPHMEHslET
HHIMHCKOA HYMEpAlLHH H BHIDAXKaeT YHCJIa CJIOBaMH.

Tpakrar uUMeeTcs B HeMelUKOM MepeBoJe, KOTOPHIA omy6Ju-
xoBas B 1831 r. A. Xoxreiim [384, cTp. 217—218; 599]. O630p ero
COIepXKaHUS M CpaBHeHHe c TpakrtatoM AGy-n1-Badwel nmpoussenu
P. Jlokeit [692] u M. M. Menosoit [234, cTp. 320—323], BBIsBHE-
mue GoJblloe CXOACTBO MeXJY 3THMH COUHHEHHSIMH: H TaM, H
3Jlecb OAaeTcsd CJOBeCHAs] 3arHch UHCeJ, OTCYTCTBYeT OMNHCaHHe
JeHCTBHH yJBOEHUS M pa3[JBOEHUSI, a4 IJ1aBHOe — OCHOBHOe BHH-
MaHHe yJe/sieTcsi YUeHHIO O Apo6sX B ero TpagULUHOHHON cTapo-
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apabckoit (opMe; MOCTPOEHBI TPaKTaThl 110 €QHHOMY IJaHy H
IPHMEpPHI PellaloTesl CXOJHBIMU METOMAMH,

Aun-Hacasn «locrtatounoe ob nupMicKON apupmeTrre»

JBa Beka choycTsl mocje an-XopesMH [OSBWUJCA TpakTaT
A6y-n-Xacana Aau u6e Axwmapa an-HacaBu «JIlocraTouHoe 00
HHOMACKON apuUbMeTHKe»  (aJ-MYKHH ©&-1-XHcA6  aj-XHHA),
BHIJEDXKAHHBIA B TpPamgHLUHH TpakTata AJ-XopesMH H JOCKOHAJb-
HO H3yYeHHBIH B HACTOsllee BpeMsl.

[TepBoHauyaJbHO TPAKTAT OBLI HANHCAaH HA [EPCHICKOM s3bI-
Ke, a 3areM (OueBHAHO, CAMHM aBTOPOM) nepeBeleH Ha apab-
CKHH; OH H3BecTeH ceHyac B apabCKoU DYKONHCH, XpaHslue#dcs
B Jleiimene (Ne 5566, nn. 68—79). ¢. Bénke nepeBes Ha3BaHHs
[J1aB H YacTb IIPEJHCJOBHSA, a TAKXKe Pa3bICHUI DSA INPHMEHsB-
IIHXCSA aBTOPOM clelHasbHHX TepMuHOB [1022]. Bosee monpo6-
HO Hccaegoeas 3ToT Tpakrat I. 3yrep, o6partuBliufl ocofoe
BHHMdHHE Ha [pPHEMbl H3BJEUeHHs KBAaJZPAaTHBIX M KyOHUECKHX
xopHeit {865]. HemaBHO onyGaMKOBaH NOJHBIH DYCCKHH NepeBOq
TpakTara, BblnosHeHHBIH M. M. MefoBbIM, ¢ IpefHC/OBHEM Iie-
PeBOAYMKA W NpHMeuaHHsMH nepeBofunka u D.A.Posentennna
[240]; 3TO0 wW3pmaHHe mNO3BOJSET NPAaBHJBHO OLEHHUTh 3HAYEHHE
Tpyaa aH-HacaBu W chenaTh HEKOTOpble BBIBOABI O XOAe pa3BH-
THS MaTeMaTHKH Ha CpedHeBeKOBOM BocToKe (B 4aCTHOCTH, O
XapaKTepe cTapoapalckoli apHMeTHKH Apobefl M o mpolecce
BHeIPEHHS HHAMUCKOH CHCTEMBl HyMepalMH).

B npenncnoBuu aH-HacaBu NpHBOAMT HMeHa CBOHX Iipel-
TeCTBEHHHKOB — aBTOPOB apH(METHUECKHX PYKOBOJACTB, — KOTO-
pBIX TOjBepraeT KPHTHKE, H YKa3blBaeT, 4TO MNpH HaNHCaHHH
TpaKTaTa OH CTPOro INpHAEpPXKHBAJCS TpeaMeTa H u3zberan
«CKYYHBIX IJIMHHOT H HeJOCTaTOYHOH KpaTKocTu». O LelH CBO-
€r0 COYHHEHHS OH MUIUeT: «f pacrnosioKHJI MaTepHasa Tak, 4To-
6bl OH OBIJT NOJIe3eH JIIOASIM B PAa3JIHUHBIX NDaKTHUECKHX BOIPO-
€ax u B actpoHoMHu» [240, cTp. 383].

CouHHeHHe COCTOHT M3 yeThlpeX KHHUT: 1) o HeficTBHSX C le-
JBIMH YHCaMH, 2) O HeHCcTBHAX ¢ ApoOsMH, 3) O CMeIUaHHHIX
apobsix («O uenblx ¢ ApobGsiMu»), 4) 0 WIECTHIECATHPHYHBIX
apo6sax («O rpazycax B MHHYTax»).

Kak an-Xopeamn u Kymbsp u6n Jla66an, an-HacaBu craua-
Jla pas3bsiCHeT HMHAHHCKHUH crioco® H300pakeHuss uyHceJa, a 3a-
TEM H3JaraeT IIpaBHJa CJOXEHHS, YIBOEHHS, BBIUHTAHHSHA, pas-
JIIBOEHHS, YMHOXEHHS, JeJeHHs,

Oco6bniit HHTepec npeiacTaBsser HeGonbluoil Mo o6beMy pas-
Xesl o6 uM3BJIeueHHH KBalpaTHBIX M KyOuueckux Kophel. Kpar-
KocTb ero 3yTtep [865] 06bACHSET NPaKTHYECKHMH COOGparXKeHH-
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SIMH, @ HMeHHO TeM, 4To (HuHaHcOBas cayxba TOro BpeMeHH
JHIOb H3pe/lKa CTajJKHBajachb C 3TUMHM apHbMeTHUeCKHMH jJeii-
cTBUAMH. Merton, Mcnosb3oBaHHBIH aH-Hacasu, cefiuac Ha3biBa-
eTcst «cxemodl Pydounu-TopHepas (cm. Huxke).

Hacup ap-Aun at-Tycu «CEBopHMK no apvdmetrke
C NOMOLLLK BOCKKU W MBLIMN

Counnenne «COOpHHK N0 apudMeTHKe C NOMOIUIBIO JOCKH H
B> (IkEAMH' an -xucab Ou-J-TaxT Ba-I1-Typab), YNOMHHAW-

illeecsd B 3HUMKJoneauu an-Ancapu {950, ctp. 33] B uncae kpyn-
HBIX COYMHEHHII Ha JAHHYI TeMy, H3BeCTHO B HacToslllee Bpe-
Msi B HeCKoJbKHX pykomucsix. OgHa M3 HHX, XpaHsaulascs B Hu-
crutyre Bocrokoeenenuss AH YV3CCP B Tawxkernte (Ne 8990/6,
a1, 123—158 06.), ucenenosana C. A. Axmenoseim {13].
Pazgen Tpakrata 06 U3BJEUEHHH KOPHS H (opMyJe GHHOMA
6bl1 ONyGJIMKOBAaH B PYCCKOM mepeBoje, BhimosHeHHOM C. A. Ax-
menossiM H B. A. Posendenbaom [329]. CounHeHHe COCTOHUT H3
Tpex raas: <06 apucpMeTuke Lenbix uyuced», «O6 apudmeTuke
apobeli mo cmocoBy Briuucaurenefls, «O6 apucdmernke agpobeit
IO Cnoco6y acTPOHOMOB®, T. €. IO IIOCTPOEHMIO CXOAHO C TpakK-
TataMu aj-Xopeam# H aH-HacaBu. OpHako cyliecTBeHHoe pas-
JIMUHe COCTOHT B TOM, 4YTO aT-TycH moapo6HO u3siaraer MpaBHIO
H3BJeueHHsl KOpHsl Jo6oi#l cremeHd, Torfa kKak aH-Hacasu orpa-
HHYHMBaeTCs TOJbKO KBAaApPAaTHBIM M KyGHYECKHM KOPHSIMH.
Ar-Tycn ¢dopMynupyeT TakKe INDAaBUJO pAa3/OKEHUS ABY-

uyrena (a-+b)" (rme n-—mHaTypaabHOe uMCIO), Ha3blBaeMoe
cefiuac npaBuaoMm «6uHoMa HrplooToHas, ¥ nmpuBoauT Tabauuy GH-
HOMHAJbHBIX KO3 (HUIHUEHTOB, KOTODHE OH HA3bIBAET «3JjeMeH-
TaMH NOKa3aTens cTeneHd». Tpakrar aT-Tycu siBjsieTcs MepPBBIM
H3BECTHBIM COYHHEHHeM, TJe NpPHMeHSIOTCs 3TH npasuaa. Mwme-
ercsi oGocHOBaHHoe IpeanosoxeHue [691, crp. 244—254; 290,
cTp. 28—31], uTo OHH 3aHMCTBOBAHBI U3 aPH(METHUECKOrO TpPaK-
tata Omapa Xafisma. DTOT TpaKTaT NOKa He OGHApY:KeH, HO
yrnoMHHaeTcss caMHM XalsaMoM B ero aJjreGpaHueCcKOM COUHHe-
HUM: «Y HMHAMHALIEB HMEIOTCS MeTOAbI HaXOMKJAEHHsI CTOPOH KBal-
paTtoB M pebGep Ky6oB, OCHOBaHHble Ha HeGOJBLIOM IOC/IEI0BA-
TelbHOM moabope H Ha 3HAaHUM KBaApaToB AeBATH Lubp, T. e.
KBajZipata OJHOro, ABYX, TpeX H T. OA., & TaKXe NPOH3BeleHUH
CIHOM H3 HUX Ha ADYTYIO, T. €. IPOH3BEJEeHUs IBYX Ha TPU H T. I
Ham npuHaanexHuT TpakTaT O N0KasaTelbCTBe IPaBUJILHOCTH
9THX METOJOB H TOTO, UTO OHH JEHCTBHUTENbHO NDUBOAST K LEJH.
Kpome T0r0, MBI yBEJHUHIK YHCIO BHAOB, T. €. MBI [I0KA3aJH, Kak
OMpefesaTh OCHOBAHHS KBaJpaTo-KBaJpaTOB, KBaJApaTo-KyGoB,
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Ky60-Ky60B H TaK Jajee CKOJbKO YrOIHO, 4ero paHblue He OHI-
no» [339, cTp. 74—75].

Bo3MOXHO TakKXe, uTO MHOro€ B 3TOM OTHOIIEHHH  OblJIOC
cuenaso ellie paHblie AGy-n-Bacdoft B yTepsiHHOM COUMHEHHH
06 M3BJEUEHHH KODHeH TpeTbUX, YETBEPTHIX H CeNbMBIX CTelle-

Hei [690].
Dowamwng Musc ag-Auu an-Kaww «Knou apudmetukmn

3aMeuarebHBIH 3HUHUKJONEAHUecKUH TPYA «Kirou apupmeru-
ku» (MudTaX an-xucadb), HanucaHHBIA B 1427 1., cTan LIHPOKO

H3BecTed HenaBHo Oaaromaps pabGoram I1. Jliokes {691—692],
KOTOpBIH TNpPH HCCJAeAOBaHHH apHdMeTHYECKOro pasfena 3ToTo
TpakTaTa ocofoe BHHMaHHe 0o6paTus Ha NpuMeHsieMble aj-Kamn
METONBl H3BJIEUEHHS KOPHSI C [POU3BOJBHBIM HATYPaJbHBIM I10-
KazaTeJeM H Ha TeopeMy o GHHOME, a TaKKe IepeBes HEKOTO-
prle oTpblBKH. Bosblioe 3Hauenue OJsi U3yyeHUs COYMHEHHS aJ-
Kawun umen mnepeBom ero Ha pPYCCKHH $I3BIK, OCYIIECTBJIEHHBIH
B. A. Posendenpmom (nmon penaxkuueii B. C. Ceranas u
A. TI. FOwkeBnya) u cHa6GxkeHHBIH KoMMeHTapusaMu B. A. Poszen-
¢envna u A. [1. FOmxeBuua [178].

Apudmeruueckass yacTb TpakTaTa (ApyTHe pasgeasl Kaca-
I0TCSl BONDOCOB IIPAKTHUECKOH TeOMETPHH H aJnre6pbl) COCTOUT
U3 TpPeX KHHT: B IIepPBOH paccMaTpHBaercs apH(dMeTHKa LesBX
YHCeN, BO BTODOIl — apudMeTHKa Apobell, a B TpeTbell KHHre —
«Cnoco6 HCUHCJIEHHS acCTPOHOMOB®», T. €. IUECTHHECATHDHYHAS
CHCTeMa CUHCJeHHS.

Bo BBejenuu, nasparHoM «OG6 onpenesneHuH apuQMeETHKH, O
yHueJie B O ero Buiax», ana-Kawmn numer: «ApudmeTHra — 3To
Hayka O MNpaBHJaxX HaxXOXAeHHs YHCIOBBLIX HEH3BECTHHIX C IIO-
MOLIbIO COOTBETCTBYIOIIHX MM H3BeCTHHIX. [lpenmeT apucdmeTHKH
€CTb YHCJIO, T. €. TO, YTO IMPOHCXOIUT IIPH CUeTe U OXBATEHIBAET
KaK eIMHHIY, TaK M TO, YTO COCTOHT H3 eauHHU. Ymncrio, ecau
paccMaTpHBaThb CaMOCTOSITEJbHOE KOJHUECTBO, T. €. He OTHECEeH-
Hoe K KaKoMy-1uGO KOJHUYECTBY, Ha3blBaeTcs LEJbIM, Kak, Ha-
npuMep, eIMHHUA, ABa, AeCATb, NATHAAUATb, CTO; €CIH XKe pac-
CMaTPHBAThb KOJHYECTBO, OTHECEHHOE K IPYroMy KOJHYecTBY, TO
OHO HasblBaeTcsi APOGBIO, & TO, K YeMy OHO OTHECEHO, Ha3biBa-
eTcsl 3HaMeHaTesneM, TaKOBbl, HaNpuMep, eAMHHLA H3 IBYX, Ha-
3biBaeMasl NOJIOBHHOH, TPH H3 NATH, T. €. TPH NATHX EIMHHIBIY
[178, cTp. 13].

Taxum o6pasom, y an-Kamn NOHATHS «CaMOCTOSTENbHOTOy
(«oTmenbHOTO®) M «3aBHCHMOIO» KOJHYECTB, 3aHMCTBOBAHHbIE
U3 TeopeTHUecKo# apHdMeTHKH (CM. BbIIIE), CTAHOBSTCS MOHS-~
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TUAMH TNPAKTUYEeCKOH apU(METHKH, COOTBETCTBYIOLUUMU LEJOMY
yHCJay ¥ gpobu.

Lecatuynble gpobu [178, kuura 3}, BBemeHHwvle B VI ruaBe
COUHMHEHHS, MO cjoBaM aJs-KalllH, $BJAAIOTCS €ro OTKPBITHEM.
3aech galoTcs NpaBHsaa NpeoOpasoBaHHsl UEMbIX W APOGHBIX YH-
ces, 3allHCAHHBIX B LIECTHAECATHDUUYHON CHCTEME, B LeJible HECs-
THYHble YHCJ/Ia H JecaTHYHble ApPOOH H OOpPAaTHO, & TAKKe [IPOH3-
BOJIATCS BbIYHCJEHUS C ACATHUHBIMUY JPOGSIMHU.

An-Kamu nepBblil TeopeTHUeCKH 0GOCHOBAJ HCYHCJAEHHe Jecs-
THYHBIX ApoGell ¥ npaKTUYecKU onepupoBaa uMu. FaeecTHo, yto
Hies O AeCATHUHBIX APOOSX Gblla BbLICKa3aHa HECKOJBKO paHblle
an-Kamn B Espone Bongucom us Tapackona [561], oaHako
an-Kamu npuimen K Hefi He3aBHCHMO H IIOCTPOHJ  TEOPHIO, OT
yero eBponefckuit asrop Obl1 Aafek.

B «Kuawouye apudmeTHxu» noAPOOGHO H3jaramoTcs MPaBHIIO
H3BJEeYeHHSI KOPHefl ¢ JIOGbIM IoKasaTteldeM M NpaBHIO «GHHO-
Ma HeloTona». OtnuuuTenbHass ocOGEHHOCTb TpaKTaTa COCTOUT
B TOM, YTO B HeM aJj-Kailld, B NPOTHBONOJOXHOCTb CBOHM IIpeil-
llecTBEHHHKaM, NPOM3BOAMT apH(dMeTHYeCcKHe oOlepalHH He Ha
CUeTHOH JOCKe, NMOKPBITOH IBLIBIO, a Ha Oymare.

ApudmeTnueckne TpakTtatel Ana ag-AuHa an-Kywuu

An-Kyuwryy — ofHOMY M3 BUJAHBIX TNpeICTABHTENEH  LIKOJIBI
Yayrbeka — NpUHAMJIEKUT PAJ  COYMHEHUH 1O  apudMeTHke
(«Tpakrat no apudmetuke», «Tpakrat o Apo6ax», «Tpakrar aJ-
Myxammanus»). I. Co6upoe ycranosua {310, 311, 313, 314],
YTO 3TH TPAKTaThl Urpajd 3aMeTHYIO POJb B NpeNofaBaHHH Ma-
TeMaTUKH B crpaHax CpegHero H Banmxkzero Boctoka B XVI—
XVII BB. B u3anoxeHnn apucdMeTuku ana-Kymuu ciaegyer CBOHM
npellleCTBeHHHKaM, IJaBHbIM o6pasom aJn-Kalmu, ucnonbsys,
HanpuMep, BBeleHHbe UM AecsaTHuHble Apo6u. MMeloTcs caensl u
GoJslee paHHero BJHUsSHUS: Tak, an-Kyluuu paer npaBuJio COKpa-
LIEHHOIO0 YMHOXKeHus, chopmyaupoBaHHoe AGy-n-Badoii.

Apyrue aprgmeTrueckme COUMHEHMH

[NepeuncieHHble BbIILE TPAaKTaThl 10 NPAaKTHYECKOH apHp-
METHKe COCTaBJASIOT JHIIb He3HAaYUTEeNbHYIO YacTb COUMHEHHR
TA4KOro pOjAa, IN0Jb30BaBIIMXCS MOMYJAsSPHOCTbIO Ha CpeaHeBe-
KoBoM BocToKe; W3 pyKonuce#l, coXpaHUBIUHXCS [0 HaCTOAIILEro
BpeMeHH, ele He BCe H3YYeHHL.

K counHeHHsM, CHIrpaBLIUM GOJBLIYIO POJb B DAa3BHTHH apHO-
METHKH, CJIeAYeT OTHECTH HCC/AeXOBAaHHBIA M YACTHYHO INepeBe-
JeHHbIH Ha HeMeUKMH a3blK [. 3yTepom Tpakrar 3amnafinoapa6-
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ckoro martematuxka XII B. A6y 3axkapuu Myxammana u6u AGI-
Annaxa an-Xaccapa (cm. ra. 11, § 3, n. 43) [852, 854]. Tpakrar
COCTOHT M3 ABYX [JIaB, B OJHON H3 KOTOPBIX AAIOTCs ONEpallUK ¢
HeJBIMH UYHCJIAMH, a BO BTOpPOH — omepanuu ¢ gpobsmu. 31ech
MBI CHOBa BCTpeYaeMcsi co CTapoapabckoH apudMeTHKOH MApo-
6efi, OCHOBAaHHOH Ha NpeICTaB/JeHHH OOBIKHOBEHHON apobu B
BHJE CYMMBI HJIH IDOH3BeNeHHs noJefl eluHHIBL,

K u3BeCTHBIM apH(PMETHYECKHM COYHHEHHSIM NpHHAELJIEKHUT
Takxke «KpaTkoe H3noKeHHe apH(pMeTHUYECKHX IeHCTBHH» (Tas-
xic ¢# a‘man an-xucal) sanagHoapabekoro yuenoro XIII B.
U6u an-Banusl (em. ra. II, § 3, m. 52). ror Tpaxrar, nepese-
IeHHBIH Ha ¢paHUy3cKHi s3blK A. Mappom ([696], Bo3MOXHO,
ABJsETCS U3JOXKEeHHeM coudMHeHHs an-Xaccapa [854, ctp. 197]
OH cOCTOMT H3 Tpex pa3fesoB: O LeJBIX YHCaAax, 0 ApolGsX H o
KopHsX. Ocobhiff HHTEpec MpejcTaB/seT MOCJAeIHHH pasaes, Tie,
TTOMUMO TpPaBHJ NPUGIMKEHHOTO H3BJEUeHHs] KBAADPaTHOrO KOp-
Hs M3 4McJa, JaloTcsl NMpaBHia CJAOMXKEHHs, BBIYMTAHHA, YMHOXKe-
HHsl M JejeHusi KopHelt. OGBIYHO OHH BKJKOYAJHCh B pa3jeshl,
Kacalouiecss anrebpel; M6H an-Banna paccmatpuBaer HX Kak
apudMeTHUECKHEe NTpaBHUJIa.

CounHeHne VM6H an-DaHHBEI KOMMEHTHPOBAJ/JIH MHOTHe yueHBIE.
Kommentapuit AbGy-n-Xacana Ann nbu Myxammanga an-Kanaca-
ou (em. ra. 11, § 3, n. 65) 3aMeuaTesneH TeM, UTO B HEM HUMEIOT-
Csl NpHMepHl Pa3BHUTOH anrefpanyecKoifl CHMBOJHKH (cM. I V);
3TOT KOMMeHTapuil nepeBefeH Ha ¢paHUy3ckui s3eik ¢. Bénke
[1018].

VimeloTcst cBemeHHss o6 apudMeTHUECKOM TpakrTaTe XacaHa
ubH an-XycaiiHa asn-Mapsasu, HamucanHoMm B 1216 r. {747, 748].
B Hem naHa ¢opmysa NpHOJHIKEHHOr0 H3BJEeYeHHsI KBaApPaTHOTO
M KyOHUECKOro KopHeH.

HenaBro ofHapy:keHo u uccenenoBano [16, 17] couuHeHHe
Maxmyna u6H an-Bycynum «CepauesnHa cuera» (a1y636 asa-xu-
ci6), HanHcaHHoe B 1228 r.

3acayxuBaer BHHMaHHs MONYJAsPHHIH B cBoe BpeMs «Coi-
HeuHBIHl TpakTar 06 apudmMeTHke» aH-Halcabypu; A0 HAC AOMIIH
€ro MHOTOUHCJeHHBIe DyKonucH {223, 231, 316].

Crrenyer ynoMsiHyTb TakXKe «Tpakrar o6 apudmeruke» (pH-
cana ¢u-n-xucab) Wow an-Xauma (cm. ra. II, § 3, m. 55) wu
KoMMeHTapuii K HeMy («O mHIecTHOeCSTHPHYHOM CUHCJEHHHY)
Cubra an-Mapununu (cM. 1. II, § 3, n. 64); Tpakrar M6H ana-
Xauma umeercs B pykonucsx {13. 231], counHeHHe xe ana-Ma-
PHAHHH uyacTHuHO mepeBefdeHo ®. Bénke u uccaenosano b. Kap-
pa ge-Bo [471].

B tpakrare bBexa an-Iuna Amupau (cm. ra. 11, § 3, m. 66)
«Kparkoe usnoxeHnue apupMeTHku» (xynocar an-xucab), momu-
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MO apH(dMeTHYeCcKHX [PAaBUJ, H3JOXKEeHbl reoMeTpHUYECKHe H aJ-
reGpanyeckne. 210 couHHenue fo0 XIX B. GBIO OCHOBHBIM yuel-
HbIM mocobuem B Cpenuelt Asuu, MEAME B B ApYrHx cTpaHax.
B 1812 r. ono 6wlno n3gaHo B Kanbkyrre [755] Ha apaGcKoM
si3blKeé BMecTe C IepCHACKMM nepeBojoM; B 1843 r. Hecceabman
nepeusjfan apabGCKHU TEKCT KaJbKYTCKOTO H3JaHHs, BHEC HCIPAB-
JeHHs u nepeBes Ha HeMenkuit [720]; B 1846 r. A. Mapp cuenan
dpaHUy3cKHi nmepeBon Tpakrata [695]; o630p ero comepxkaHus
Ha pycckoM s3biKe aana I'. Co6upos [312].

Ha ocunoBe counnenwss Bexa ap-JluHa W oTuacTH Ha TpyHax
€ro NpejllecTBeHHHKOB COCTaBJAJHCh M JApYyrHe ydeOHBble NOCO-
61s no apudmeTHKe, HcOoJb3oBaBindecss B nepuon XVIII—
XIX BB. B yuefHHIX 3aBefeHHsX cTpaH BocToka H, B UacTHOCTH,
Cpexnet Asuu.

§ 3. MpaBuna aputhmeTHYECKUX AeHCTBUHA

He usnaras moapoGHo colepxaHHe yKa3aHHBLIX BblIIe TPakK-
T4TOB, MBI OTPAHMYHMMCS] KPaTKHM ONHCAHHEM OCHOBHBIX NpPaBHJ
apu(pMEeTHKH, JaHHbIX B STHX COUHHEHUSX.

UzobpameHue uucen

B cpenHeBekoBo#i MaTematuke CpenHero W bauxuero Boc-
ToKa (Kak ¥ paHbllle B rpeyeckof}) HapsiAy ¢ «HHAMHCKHM» CIO-
coboM H300paxKeHHs 4HceJ NPUMeHANOCh OYKBEHHOe, HOCHBILeE
Ha3BaHHe «JKyMaJ», HJIH «abpxkan». Kaxnoli 6ykse apabckoro
andaBuTa NpPHAABANOCh YHCAOBOE 3HAUEHHE:

I oz 38 5 j g b s g d 0
1 2 3 45 6 7 8 9 10 2 3040 50 60
E S P b o foo o g S e b
70 80 90 100 200 300 400 500 600 700 800 900 1000.

[lpy 3amHCH YHCEJ COOTBETCTBYIOMIHE OYKBH CTABHJIHCH PA-
IOM, clipaBa HaneBO (Kak OOBIYHO B apaGCKOM MHCbME); HANDH-
MEep, YHCJIO 3aNHCHBAJNOCh TaK: 48 ae.

Uro xacaercsi «HHAHHCKOro» crnocofa, T. e. H300paxKeHHs
YHCesJ C TOMOULbIO JEeCATHYHOH NO3HIHMOHHOH CHCTEMbI CYHCJIe-
HHS, TO 3HAKH, BBeJEHHbIe JJs 3TO# llend, o (HopMe 3HAYUTE/b-
HO OTJIMYaJ/HCh OT HALIHX:

\ v v A T O A 4 ’
1 2 3 4 5 6 7 8 9 0

3anagHoapabcKHe UHOPH O CpaBHEHHIO C YKa3aHHBIMH BOC-
TOYHOApPaGCKHMH TaKXKe HMead HHoH Bupn [370, 384, 815].
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ApngMmeTHKa Uenbix umucen

[Tocse paspacHeHHS cnoco6a H306pakKeHHs yHces ¢ MOMOLLbIO
HHAuACKHX UH(GD B apH(pMETHUECKHX TpakKraTax OObUHO H3Ja-
raloTcs NpaBuJa JeHCTBUS Haj LeEJbIMH UYHCJIaMH.

CiaomxeHHe Y BbIYHTaHMe. [IpU CJOXEHMH HaA [OOCKe, NOKDHI-
TOH NBLIbIO, YHCJA 3alHCBIBAIOTCH OAHO NOA APYIHM, NpPHUYEM
nopaspsaaHo. CxJagbBalOTCH [OCJIeL0BATEBHO UUGPH KaAOro
paspsania, HauMHAas C HaAHBBLICLIEro; De3yJbTaT 3alHCHIBAETCS HA
MeCTe COOTBETCTBYIOIIeH IH(ppPhl B BeDXHeM cJaraeMoM, KOTopas
IpH 3TOM cTHpaeTcs. EcJH pe3ysibTaT oKasblBaeTCs PaBHHIM HJIH
6oJbLIKM [IeCATH, TO BBEPXY CTABUTCH, COOTBETCTBEHHO, HOJb
HAH H3OLITOK HaJ HecATbl0, a eluHHlla npubamiseTrcs K cocel-
HeMY paspsay.

IlpaBuna conpoBoxpaalTcsa npumepaMu. Tak, an-Hacasu un-
JIOCTPUPYET CJOXKeHHe npumepoM 5482+4654; Bocnpousseaem
EPOMEXYTOUHbIE pe3yJbTaTh:

5482 6082 6132 6136
654 654 654 654

cymMa cocrtasaseT 6136.

BrlunTaHHe NpPOM3BONUTCH aHasoruyHo; aH-HacaeBu passbsc-
HeT ero Ha npumepe 65274—2462; npomexxyTOUHEe De3YyJbTAThE
TaKOBBI:

65274 63274 62874 62814 62812
2462 2462 2462 2462 2462;

nosyuaercs 62 812,

YMHOXeHHEe. YMHOXeHWe B JpeBHerpeuecKofl TpaauLlkM OI-
pedensieTcss Kak NOBTOPEHHE OJHOrO HUCJIA [0 KOJUYECTBY enH-
Hul apyroro. ONHCAaHO HECKOJBKO CIOCOGOB YMHOMXeHHS. AH-
Hacasy, umeBmu#l B BUAY OeHCTBHS C IIOMOIIBIO JOCKH M IIBLIH,
PEKOMeHIyeT pacnoJaraTh 4Hcjga OAHO NOoJ APYFHM TakK, YTOOH
nepBelfl paspsaa (T. e. eAMHHIB) MHOMXHUTeNS OKaszajcs ION
nocJeAHHM paspsiaoM MHoxuMmoro. IlociennHuft paspsii MHOXKH-
MOTO YMHOXaeTcss CHauajJa Ha [OCJeXHHH, a 3aTeM Ha OCTaJb-
Hble pa3psaibl MHOXUTENS, pe3y/]bTaT [oMelNlaeTCs HaJ HHKHU-
MH pa3psoaMH Ha NPOLOJIKEeHHH BepXHUX. 3aTeM HHXXHHE pas-
pPSAAL NepeHOCATC Ha OXMH paspsil BIPaBO H IPOH3BOAHTCH
YMHOX€HHe TOro pa3psiia BBEPXY, KOTODHIA OKasaJjcsi Hal mmep-
BBIM HHXKHUM Pa3psaaoM, Ha HHXKHUE Daspsibl.

Ilpamep: ymHOXuTh 324 Ha 753. Xoa aeficTBHA CleXYIOUWIMA:

324 21 324 225324 225924
753 753 753 753.
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TlepeHocHM HHM:KHHE paspsibl Ha OZHH paspsja BrnpaBo: 225924

753
W YMHOXACM 2 ITOCJeL0BATEIbHO HA HIKHHE Pa3pALLL:
239924 240924 240964
753 753 753.
Eule pas nepeHeceM MHOMXHTeJb Ha paspsaa BrnpaBo: 240964
753
M YMHOXHUM 4 Ha pa3spsibl BEH3Y:
243764 243972
753 753.

Urak, 324 X753 =243972.

ABTOpbI, MPOU3BOJAUBIINE BLIYUCJIEHHS Ha Oymare, BCJen 3a
an-Kamu paccmaTpuBaju ciaydal, KOrga OOWH W3 COMHOXNKHTe-
Jiell fIBJISIeTCA OJHO3HAYHBIM YUCJAOM (YMHOMKEHHE 3alHChIBAJIOCh
MO CYLIeCTBY TaK 3Ke, KaK 2TO [JejaeM Mbl), a Takke cayualf,
KOTJa COMHOXKHTEJNH NPeACTaBJST cofoifl MHOro3HauHble YHC-
Jga. Ilpu 5TOM NOJb30BANHCH NMPABHJIOM YMHOMKEHHS € IOMOLIBIO
ceTKH. 3TOT crnocaol6, paHee u3BecTHHH B Mupunm [384, cTp. 126],
LIKPOKO paclpoCTpPaHUJICH B CTpaHax BocToka: 4yepTHaHM IPsMO-
YTrOJbHUK, OJHY €ro CTOPOHY AeJHJH Ha paBHble YacTH IO uic-
Jy paspsigoB OJHOTO COMHOMHTeNs, a BTOPYI — IO UHCIY
paspsanoB APYroro COMHOMXKHTENsA., TOYKH HeJIeHUs COelHHSJIH Bep-
THKAJbHBIMH U TODU3OHTAJBHBIMH NpPSIMBIMH, TOJYy4Yasi TAKHM 06-
pPa3oM CeTKY: B MaJIbIX NPSMOYTOJbHHKAX IPOBOAU/H NMapasesb-
Hele guaroHanad. Hap kaJaoll cTOpOHOH 3anHChIBAJCS COOTBET-
CTBYIOUIHEl COMHOMKMUTEJNb M IIPOM3BOAMUJIOCH YMHOXKEHHE YHCed,
CTOSIILIUX HAaJ CTOPOHAMH MAJIbIX NPSMOYIOJbHHKOB, IpHYEM eIH-
HHULBL TPOMEXYTOUHBIX TPOM3BEeJeHHH 3aNMCHIBAJHCh N0 JHAro-
HaJblo, a NecSTKH — HaJ Hel. 3aTeM CKJIaAblBaJHCh pe3yJbTa-
Thl, NOJIYYEHHble B KaxA0OH KOCOH CcTpoke. DTo npaBuso ana-Ka-
wy [178, crp. 20] uanocrpupyer npumeponm 7806 X 175=1366050
(puc. 11), a an-Kymum — npumepom 7806 254==1799844. An-
Kamwn wu3naraer takxe IpHEM YMHOMXKEHHS C MOMOWIBIO KOCOH
CeTKH ¥ HJJIIOCTPHpYeT ero npumMepoM: 358X 624 (puc. 12).

CyiecTBoBaJH H ADYTHe NpHeMbl, obJeryaroiiie YMHOXKEHHe.
Cpenu HUX — ynoMsiHyToe npaBuio AGy-1-Badwer [232] ans ym-
HOXEHHUsl [BYX YHCeJ C ONMHAKOBBIM YHUCJIOM [eCATKOB, KOTO-
poe MOXKeT ObITb 3alMCAaHO B HAWIMX OOO3HAYEHHUSIX TaK:

(10a + 6)(10a +¢) = [10a + 6—{10(a + 1) —
— (10a+¢)}] 10(a+1) + [10(a + 1) — (10a + b)] X
% [10(a + 1) — (10a + ¢)].
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[TokassiBast, 4TO OHO NPHIOJAHO H IJs eaHHul, A6y-i1-Bada nodb-
3yeTcsl NOHSATHEM OTPHLATEJNbHOTO YHCJAa (CM. Bbllie).

An-Kamu H3jaraer Takxe INDAaBHJIO YMHOMEHHS, KOTOpoe
POU3BOLUTCS O CXeMe:

(@t 10a; + 10%ay + -+ -)(&o + 106, + 1026, + - - ) =

= Qyby 1 (@oby + a189) 10 + (aghy + a1y 4 ayb,)10% - - . -
5TO IIPABHJO NPHMeHsJIoch panee B Munuu.

Heaenne. OHO onpeflesisijock Kak AefiCTBHe, 06paTHOe yM-
HOXXEHHIO, M IIpeicTaBasjo coboi, mo aH-HacaBu, «paspenenue
OIHOTO YHCJA 10 KOJHYECTBY eIMHHI Apyroros [240, ctp. 393]
uaY, 1o ajg-Kauwm, «paBHOYHC/IEHHOe DAasJoXkeHHe NeJHUMOTo Mo

e[YHHIAM NeJHTeJs NJs ONpeleNeHHUs NOJH KaXKIOH eIHHHIBE
nenuteasts {178, crp. 23]. Au-Hacasu nofaBasier, 4To «3TO TaK-

4Y

7 8 0 6 Z‘Z 5
f 7 8 6|1 s NN s
314 s 2|1 4 7 HE XX 32

9 B 2 oW g\
613 a 3 5

5 418

6 0 5 0

Puc. 11. Puc. 12.

JKe HaXoXJeHHe TOro, YTO COOTBETCTBYET LeJoH eIuHHIle», a
an-Kamu paswscHseT Gosnee moApo6HO: «IJTa [0Js Ha3bIBAeTCS
YACTHBIM, 4 €e II0JHOe OTBICKAHHME CBOJUTCH K HAXOMXKIEHHIO YHC-
Ja, OTHOCALIerocss K eNHHHIe, KaK JeJHMoe K Aenutenios. Cie-

JOBaTeJbHO, YacTHOe x=a:b paccMaTpHBaeTcss KaK 4JeH Ipo-
X a
HOPIHH —— = ~—— .

[lpaBuso nmeneHHsT Ha [OCKe, MOKPBITON NBLIBIO, aH-Hacasm
dopmynupyer caenywouuM obpasom: «Pacnosaraem genuTedNb
noJ JNeJUMBbIM, NIOCJAeAHHH paspsAl BHH3Y MOA IOCIeNHHM Daspd-
JiOM BBEpXY, €C/1¥ OH MeHbllle BepXHero, 3aTeM CTaBUM Hall Bepx-
HHUM pa3psioM, [0J KOTOPbIM IIepBBIH pa3psii BHH3Y, TaKOe HaH-
6OJIbIIOe YHCJIO, YTO NIPH YMHOMEHHH €ro Ha NOCJeIHHH paspsii
BHH3Y M BBIUMTAHHH I[IPOH3BelleHHs U3 TOrOo, UYTO HAA HUM, He
OCTaeTcss HHYero HJH JKe OCTaHeTCs] UHCJO, MEHbllee TOro, 4To
BHH3Y; [ajee YMHOXAaeM 3TO YHCJIO HA HHXHHE paspsilbl, ciae-
Lyloll¥e 3a TOCJeJHHM CIpAaBa, H BHYHTAaeM MPOH3BElIEeHHe U3
COOTBETCTBYIOIINX BEpPXHHX DaspsloB, IIOKa He HCUeplaeM BCe
HUXXHHe paspsiabl. [ToTOM mepeHoCHM HHKHME Daspsilibl Ha ONHH
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paspsill BIPaBO, CTABUM Hal BEPXHHM Da3psjoM, MOJ KOTOPLIM
nepBblll paspsi BHU3Y, HauOoJblliee YHCIO H JleaeM C HUM TO
K€, UTO M paHblle, Tak IOCTylmaem jJajee, NoKa He AOHIAeM AO
HalJIEHHOTO 4YHcaa Haj TNepBbIM BepXHHM paspsizoM. Ecau ke
TakKHM [yTeM He HaXOAHM uHcaa, TO 3TO 3HAUHMT, YTO HHXKHEe
GoJblile BepXHEro, TOrga Mbl CTaBHM HYJb, [1I€DEHOCHM HUKHHE
pa3pslbl BIpaBO HAa OOUH pas3psij, HLieM HauboJsbliee M MOCTY-
naeM, Kak 4 pasblle. Te pa3psigpl, KOTOpble NOAYYalOTCs Hal
BEDXHUMH, SIBJASIOTCS YACTHBIM OT JAeJeHHs, a TO, YTO OCTaeTcs
B CepeflyHe, ety OCTaeTcsl 4TO-HUOYIb, BJASETCA NOJSIMH M3
JA0JIeH eIMHHIB B KOJIHUECTBe HHXKHHUX paspsiioBs» {240, ctp. 393—
394].

[TpaBusio pasmbsicHsieTcss Ha npuMepe 2852:12. Ilpomexyrou-
Hble Pe3yJbTaThl TAKOBBIL:

2 2 23 23 237 237 237
2852 2852 452 452 92 92 22 8
12 12 12 12 12 12 12 12

B pesyabTate noaywaem 237 |7 .

An-Kammu (178, ctp. 23—24] npousBoauT nesneHue Ha Oymare
[0 TakKOMy MNpaBuay: «3anuuieM UHGPH AeIUMOTO YHCJA, NMPO-
BelleM HaJ HHM TODH3OHTAJNbHYIO JHUEHIO, 3aTeM IpOBeJEeM MeX-
IV KaXIbIMU JBYMS paspsiiaMd BePTHKAJIbHYIO JIUHHIO OT TODH-
30HTAJIbHON JIMHHH 10 HEKOTOPOTO Mpelesa. 3aTeM 3alHlieM Je-
JUTENb Ha HEKOTODOM DACCTOSIHHH IOJ JENHUMBIM TakK, 4YTOOBI €ro
1OC/TelHUH pa3psil HaXOLWICS NPOTHR MOCHeNHEero paspsiia ne-
JUMOrO, €CJH [eJUTeNb MeHbIle TOTC, YTO HaXOZHTCs IPOTHB
HEro B LeJHMOM, NpHYeM He cjenyeT obpaliaTb BHUMAaHES Ha
POL pa3psiOB, HAaXOASLUIUXCS MPOTUB JEJUTENs; eC/H XKe 3TO He
Tak, HAaJO 3amucaTh [HenuTe]b] TaKUM 06pa3oM, YTOOH MoCTel-
UM pa3psn OeMHMOro OblJ JeBee MOCJAENIHEro paspsala HejHTe-
Js M, TakuM o06pasoM, KaxAbll pa3psn [menuTensi] HaXOm4HJCS
IIPOTHB TNpEeIBIAYILEro pa3psiia HeJHMOro.

Hanee nmeM HauGoJbluee UYHCAO, KOTOPOE, YMHOXKEHHOE Ha
UH@PpBl AeJuTes s, MOXKHO BbIUECTh H3 TOrO, YTO HAXOAUTCS B Je-
JIHUMOM [POTHB JEJIHTENS H JeBee, ecJIM HMeeTCs UTO-HHOYIb Je-
Bee ero. Ecau Takoe yHcs0 HalijeTcs, 3alHlIeM ero BHE TalJHIbl
HaJl TOPH3OHTAJbHON JHHHeH NPOTHB MEPBOTO pa3psiia JeJuTeld
U 3aTeM, YMHOXHB €ro Ha Bce UM(PHl Le/JHTeNs H BHUTS B yMe-
HJIM NHCbMEHHO NPOU3BEleHHe H3 TOTO, YTO HAXOAHUTCS MNPOTHB
NeNIUTeNs1 WK JIeBee, IOMECTHM OCTaTOK, €CJIH YTO-HHOYAb ocTa-
eTcsl, noJ aeauMbIM. Ilocie 3Toro npoBoAHM NOL HUMH TOPH3O0H-
TaJbHYIO JIMHHIO B 3HaK OTOpaceBaHMs TOTO, YTO [CTOHT] Han
Hell, ¥ 3aKpeIllIeHUs TOro, uYTo [HaxoauTcs] nom Heir. OcTaTok
OT BBIYHTAHHS KaXXAOTO NPOU3BENEHHS HOMKEH HaXOMLUTbCH B
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ONHOH CTPOKe, MpPHYEM 3Jech yXke He JOKHO OHITb TeX yHCel,
KOTOpHEIE OTOPOIIEHEL.

JHasi o6neruenus pa6oTel BHIYHCAHTENS B IPOTHBOIOJOXKHOCTS
TOMY, 4TO AeJlajH NpeAlIeCTBeHHIEKH, CleayeT, yToGkl ocJe TOro,
KaK OT YacTH AeJHMOro, HaxoJHBUIEHCs MPOTHUB JeJuTesfA, OC-
TaJ0Ch MEHbIIe JeJUTeNs, AeNUTe]b NEPEHOCHIH BIPAaBO Ha OLMH
paspsai, a Hag TeM, YyTo OBJIO DaHblile, NPOBOAMJH TOPH3OHTAb-
HYIO JIMHHIO B 3HaK oTOpachiBaHHs TOro, yTo [cTOMT] mox Hel, H
saKpeIJIeHHs: Toro, 4To {Haxonutcsi] Hajx HelH, Tak Kak B [H1aHHOM]
DeHACTBHM [eJUTeNb 3aMHCHIBAETCs MNOoJ Hell, a JejuMoe— Haj
Hel, MOXHO TaKe IepEeHOCHTb LM(PHl, OcTaluidecs OT [e-
JIHMOTO, HaJIeBO Ha OJWH paspsfi. [IpoBeAss TOPHU3OHTAJBHYIO
JIMHHIO IOJ TeM, yTo G6blIO CHauaja, B 3HaK OTGPACBHIBAHHS CTOS-
uwero Hag Hell, Mbl {cHoBa] uireM HauGoJbllee YHCAO C yKasaH-
HBIM CBOHCTBOM H 3allHChIBaeM €ro CIpaBa OT TOro, KOTOpoe 3a-
NHCAHO CHAavasaa, Tak, YyTo6bl OHO HAXOJHJIOCH MPOTHB IEPBOrO
pa3spsiia [lepeHeceHHOro] AesuTes s H MOCTYyNaeM C HHM TakK, Kak
paubuie. Eciu xe {Takoe uHc/I0] He Halercs, OCTABHUM B 3TOM
mecTe HyJb. 3areM [cHoBa] mepeHeceM LUMPH AeNUTENS HANPABO
WM UH(PH, OCTAW0OLIHecs OT AeJHMOro, — HaJleBO H3 OJHUH pas-
psn. Tak noctynaem [0 Tex IOpP, IOKa NepBHI pa3psii AeTUMOro
He OKa)KeTcs IPOTHUB INepBOro paspsiga Aejurels H JeHCTBHe
He OKOHYHTCS,

To, uto 3amucaHo B BepXHell CTpOKe, HaXoisuleHcs Haj ro-
PH3OHTaJIBHOM JHHHeH, W Ha3blBaeMOil BHelleHd CTPOKOH, ecTb
yactHoe. OHO sABJSETCH LeJBIM YHCJIOM, B KOTOPOM CJelyeT NpH-
HHUMAaTb BO BHMMaHHe BC€ €ro paspsmbl. Ec/H Ke OT HeMHMOTO
4TO-HUOYAb OCTAeTcCs, OCTATOK sIBAsfeTCs APoO6blo, 3HAMEHATeNeM
KOTOPOH sIBJIsIETCS AeJHUTEJbY.

Aas mamocrpauuu npasuia an-Kamu NpHUBOAUT — NpHMep:
pasneauts 3 565908 na 475 (cm. crp. 145).

Ynasoenue u pasgroeHHe. [IoMUMO CJIOXKEHHsi, BHUMTAHHHA,
YMHOMKEHHS] H JeJeHUs, CpeJlHeBeKOBble MaTeMaTHKH Ha Bocro-
Ke, a BCJEJ 3a HUMH H B EBpone npuMeHsJIH JefCTBUST YABOEHHUS
U Da3/BOEHHs], BBeJeHHble BIepBble aJ-Xope3MH. DTH [eHCTBHSA
OTCYTCTBYIOT B pykoBoAacTBax AOy-n-Badwe u an-Kapanxu. Be-
posiTHee Bcero, KaK OTMeYeHO BHIIe, YABOEHHE M  pa3/BOeHHE
OblIM BbAENEHbl 0C060, YTOObl OGJEryHTh 3alOMHHAHHE MNpOLE-
JLypHl H3BJIeYeHHs] KBAJADATHOIO KCDHS.

Uasneyenne KopHs. MeTofsbl, HCMOJAb30BABLIMECS] MaTeMaTH-
KaMd CTpaH HcjaMma NpH H3BJeyeHHH KopHel 2-#, 3-#1 W mpowus-
BOJIBHOH n-H cTeneHel, NOAPOGHO HCCJeJOBAaHBl TOCJIE TOTO, KaK
GbLTn nepeBe/leHb! Ha eBPOMNeENCKHe sI3bIKH M M3YueHbl apubMe-
THYeCKHe couuHeHus aJj-Kaww, aH-HacaBu, ar-TycH, a Takxke
OpeBHEKHTAHCKUH Tpakrar «MaremaTHka B [€BSITH KHHrax»
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[52]. DTtu Bompoch paccMatpuBarT I1. Jlokeit [691, 692], A. IT.

[Omxesny u B. A. Posendensn [178. cTp. 329—332; 276;

375;

384], 3. U. BepeskuHa [52, 53], M. Y. Menosoir [240], C. Axme-
poe [13, 329] u mp. [aguM KpaTkHid 0030p NOJYYEHHBIX HMH

pPe3yabTaToB.
[lepBas ¢urypa Bropas ¢urypa
7 5 0 7 7 5 0
3| sl 6] s|olo]s| 3js]6[5]a]o
2 8 2| 8
7 7
48 _41 9
2| 7 2| 7!
3]s 38
21 4|0 410
21 31 5 21 41 0] 9] 01f 8
5 210
2{ 5 4
6 3] 5
41 9 5
111 __‘-2__5
3 31 4
8 31 4] 0] 8
31 41 0] 8
2| 8
6
41 71 5 419
41 71 5 1 1
3
4] 7 5 s | 3
4] 7| 5] Il La]7]s

CpenneBekoBble MaTeMaTHKH Cpepnnero u BumkHero Bocrtoka
IpH H3BJIeYeHHH KODHeH MOJb30BaJHCh NPHEMaMH, H3BEeCTHBIMH
panbuie 8 Muguu {383, 747] u Kutae {52—55, 379—384]. dnaq us-
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BJleYeHHS KBaJpPaTHOro KOpHs NpPHMeHsJach H3BeCTHas elle Ba-
BUJIOHSIHAM NpHOJHXKeHHas dopmyJaa

_ _ p
VN=Va*+r=a+ —,

rge a?— HaubGoJbIIKHA KBaipaT UeJOro 4Hucja, COJAepiKallHics
8 N. Bbli u3BecTeH Takke MTEPALMOHHBIN Crnocob, BeAyLUHH
HAyaJO OT BABHJIOHCKOH MaTeMaTHKH (CM. Bblle); Tak, y aJj-
Xaccapa u an-Kanacanu numeercs NpHG/IHKeHHE

- -
Vaz+r =a 4 57— — ———t—
2a r

2(a+ -

o+ 5)
B coxpaHmBiIeMcsl JIATHHCKOM TeKCTe apH(MeTHUECKOrs
TpakraTta ajn-Xope3MH pasjes o0 H3BJeueHHH KBaJApPaTHBIX KOp-
Hefl OTCYTCTBYET; HO, CYyAsl 1O YNOMSHYTOMY couMHeHuio Hoan-
Ha CeBHJBbCKOro, MeTOA aj-Xope3MH COBNAjJad ¢ TeM, KOTOPBIX

npumenancs B Muaum u onucan Apuabxarroir (V B.). ITOT
MeTOJ OCHOBAH Ha pa3JloXKeHMH KBajpaTa ABYyuJeHa

(a + b)* = a? 4 2ab + &%

CYLIECTBEHHYIO pOJb B HeM HrpaioT AeHCTBHA YABOEHHS H pas-
JIBOEHHUS.

IlpaBuao M3BJeYEeHHs KODHEH NpeiyCMaTpPHBAJO BBEIYHCIEHHS
Ha CyeTHOR jnocke. Apuabxatra GOpPMYJHpYeT ero ciaeayloLINM
o6pasoM: «BrluTs KBajpaT M3 HeYyeTHOro MecTa, pasjenu GJau-
JKafllllee MeCTO Ha YABOEHHBIH KOpeHb, [OMEILEHHBll OTJAeJBHO,
¥, BBIUTS KBaJpaT YacCTHOTO, 3aNUIIHK ero BHH3Y B CTPOKY; yIABOM
[OJIyYeHHOe BhIllle M, NIOMECTHB 3TO BHH3Y, pasfieJldi Ha  Here
GiuxKaiilllee 4eTHoe MecTo. Pa3/BOil YIBOEHHOe KOJHYECTBO®
[384, ctp. 128]. Huast masiocTpauuu npaBHiaa PacCMOTPHM MpH-
Mep, UMTHDYsS COOTBeTcTByioliee MecTo u3 [384]: «Tpebyerca
H3BJIeYb KBaJpaTHHIH KOpeHb H3 54756. 3anmucelBaeM UHCJIO,
OTMeuasi HeyeTHhie MeCTa BePTHKAaJbHEIMH, a ueTHble TFOPH3OH-
TaJbHBIMH YepPTOUKAMHU:

L1

IMon6upaem HauGoOABIIME KBajpar, MeHblu# 5, T. e. 4, u, 3a-
[¥CaB €ro ,BHH3Y B CTPOKY", BHIYHTAEM H3 O:

s s
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4

Heaum 14 Ha 4, yacTHoe 6ymer 3 M ocratok 2. Crupaem 14
M 3aMEHSIEM OCTATKOM 2:

4

Buiyuraem u3 27 xBagpar uacTHoro 9, © pasHocTh 18 craBuMm
BMecTo 27, a yaBOeHHOe uyacTHOe 6 3anuceiBaeM BCJIeq 34 4 B
CTOpOHE:

1 8 5 6

46
Jenum 185 Ha 46, wactHoe 6yneT 4 u ocratok 1. Crupaem 185
W 3aMeHseM ocTaTKkoMm 1:

16

46
BriuutaemM u3 16 KBagpaT yacTHOro W, TaK Kak B OCTaTKe mo-
JydaeTrcs HYJb, CTHpaeMm 16. Y 1BOeHHOE uyacTHOE 8 3alHCHIBaeM
Beaen 3a 46:

468.
Hakouneu, pa3gBouB noc/efHee 4YKHCJIO, HAXOAUM KOpeHb 234°.

B counHennu aH-HacaBu BnepBble B MaTeMaTHUeCKON JHTe-
paType CTpaH HucJAaMa BcTpeuaeM APYroil cnoco6 H3BJeYeHHA
KBaJDATHBIX H KY6HUECKHX KOpHeH, KOTODHI OCHOBAH Ha HCMOJb-
30BAHHH YIPOLLEHHON CXeMbl BBIUMCJEHHH M cefiyac Ha3blBaeTCs
«cxeMoit Pydounu-I'opaepa». ITOT cnocof NpUMEHS/CS B IpEB-
HeKuTaiickol MareMaTHKe 1J1d H3BJEeYEHHs] KOpHs J1000H crene-
Hu [62—53]. Au-Hacasu [240, crp. 398] HasbiBaeT ero «cnoco-
60M HHAHHLEB», XOTA OO HaCTOSILIEro BpeMeHH He o0HapyKeHO
HH OJHOr0 WHAHHCKOIO COYMHeHHs, rae Obl OH npuMeHsicd. [1oa-
TOMY OCTaeTcsi NPelMoJoxuTh [240, crp. 428], uto Aubo TakoH
MeTon y UHOuiilleB cyllecTBoBaJj, anbc aH-HacaBu umeer B BH-
LY 3anuch 4Hucesa C IOMOLIBID HHEUHCKHX LHGD, a NOsBIeHHE
sToro Merona Ha DbamxHem u Cpenxem Bocroxe o6bsicHgercs
HENoCcpeCTBEHHBIM KHTAHCKHM BJHSHHEM.

VsBieyenne KOpHs n-il CTeNeHH 5THM CHOCOGOM, OYeBHAHO,
KaK OTMeyaJochb Bbllle, NPOU3BOAUIH yxe A6y-n-Bacda u Omap
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Xaiam, HO HauboJsee DaHHee ero ONHCaHHe, H3BECTHOE B HACTO-
dluee BpeMs, JaeTca B apH(MMETHUECKOM TpaKTaTe aT-TycH.
[Mogpo6ro u3nararwT 3ToT cnoco6 an-Kamu u an-Kyurum,

[lpuBeseM MPaBHJIO H3BJEUEHHs KyOHYECKOro KopHa B TO#
Jopme, Kak ouo faHo y an-Hacasu. Ilpexae Bcero ocranosumcs
H4 OnpejejeHHH KBaJApaTHOro M KyOHYeCKOrO KOpHeH, MOBTOPSH-
IolleMcs M B APYTHX apHdMeTHUeCKHX CoyHHeHHMAX: «KopeHb, —
nuwer aH-HacaBu, —3TO CTOpoOHA KBalpaTa, TaK KakK KaxIoe
YHCJIO, YMHOXeHHOe Ha ce6s, 1aeT MpOU3BeJeHHe, Ha3blBaeMmoe
KBAafpaToM, a TaKKe HMYIIECTBOM; BOT 3TO YHCIO, YMHOXaI0-
meecs Ha cebs, HA3bIBAETCS KOPHEM 3TOTO MUMYILECTBA HJH CTO-
pOHOIt 3Toro KBagpartax [240, cTp. 395].

Cef3p MeXAY MeTOJaM{ U3BJEUEHHS KOpH#A, NPHMEHABIIH-
mucsi B MHouu ¥ B cTpaHax ucaama, o6HapyXHBaeTcsi B Tep-
MuHOMOTHH. MHAMANBE Ha3wBalM  KOpeHb <«MyJja» (KKOpPeHb
pacreHusi») M «mafa» (OCHOBaHHe», «CTOPOHA»); 3TH e Ha-
3BaHUS B NlepeBoje Ha apabCKuil s3blK QUTYPHDPYIOT B MaTeMaTH-
yecKoff JuTepaType CTpaH HcJaMa: KOpPeHb 3[eCh Ha3bIBAeTCH
KAHUBP» ¥ «IHJ .

Onpexensis KyOuueckuil KopeHb, aH-HacaBH TroBopHUT: «¥YM-
HomaeM 4ucaO Ha cebsl, a NpOM3BeleHHe HA ero KOpeHb; HOJYy-
yeHHOe HasblBaeTci Ky6OM, a NepBOHAYAJbHOE YHCJO Ha3blBa-
eTca KyOHYeCKUM KOpPHEM 3TOTO UHCJAa».

[IpaBusio u3BJeyeHUs KYOGHUECKOTO KODH® H3 LEJbIX YHCes
thopMynaMpyeTcs Tak: «3Hal, UTO [pPH BBINOJHEHUH 3TOTO [Heil-
CTBUA MBI HHMeeM YeTbipe CTPOKH: CTPOKA [OJYYalOLIerocs Kop-
H#, Ha3blBaemas BeDXHel CTPOKOH, BTOpas — CTPOKa HMYIILECTBA,
H3 KOTODOTO H3BJe€KaeM KODEHb, NOJ Hell CTpOKa HyJaeH, Hasbl-
BaeMas cpefHeHd CTDOKOI, a [oj HeHl ueTBepTas CTpPOKa, HA3bI-
Baemas HMXKHell. Mpl pacnosaraeM HUMYUIeCTBOM, H3 KOTOPOrO
XOTHM H3BJeYb KOPeHb, U OTCUHTBHIBAEM palHOHaJbHBlE X Uppa-
HHOHAJNbHbIe [pa3psiabl] OT Hauasa K KOHIY, [OKa He [QOUAeM
0 mocJegHero paluoHaJbHOTO [paspspal. Jlamee MBI CTaBHUM
NnoJ HHM B HHXKHEH CTPOKe, a TaKXe HalpOTUB B BepxHeH CTpO-
Ke [Hau6oJIbllee] UHCIO TAKOE, UTO €CAM Mbl €r0 YMHOXKHUM Ha
cefs, npu6aBuM NPOU3BeNEHHE K CPeJHell CTPOKEe, BepxHee YMHO-
JKUM Ha cpejHee, NMPOHM3BENEHHE BHIUTEM M3 MMYLIECTBA, [TO npu
3TOM HHMYEro He OCTAHETCH HJHM OCTAHETCS YHCJIO, MeHbllee MMY-
iectsal. 3aTeM yIBauBaeM HHXKHEe UHMCIO [yMHOXaeM BepXHee
Ha HUXKHee, npubaBjaseM IpOM3BeleHHe K CpDeAHEMY, a TaKKe
BEpXHEe K HUIKHEMY], IIepeHOCHM CpejHee Ha paspsal, a HUXHee
Ha IBa paspsga Bhnpaso. Minem Temeph gpyroe 4uciIo yKasaH-
HbIM Bbillle c6pasoM M NOCTynaem ¢ HHM, Kak paneuie, Tak mo-
CTynaeM C OCTATKOM, NOKa He Hcuepmaem Bce. Korma nmefictsue
3aKOHYUTCS, TIpH6GABUM K CPelHefl CTPOKe eNHHHLY H npuGaBuM
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K 3TOMy TO, 4YTo OCTAHeTCst B CTPOKE HMYIIeCTBa, €C/IH YTO-HHU-
Oyab octaHercs» [240, cTp. 398].

Has npumepa u3BsnekaeTcssi KyOuueckuit KopeHb u3 3652 296.
HelictBys corsacHo chOpMYJIHPOBAHHOMY Bbillle NpaBuay, OH
moJiyyaeT CJeIyIOUlHe NPOMEeXKYTOUHble Pe3yJbTaThl:

1 1 1 1 5
3652296 2652206 2652296 2652296
0000000 1000000 300000 475000
1 1 3 35
1 5
92779296 1 5 4 1 § 4
67500 32 32
450 69316 71149
454 458
32

OkoHuaTeJbHBIH pe3yabTaT: 154 Pemenue oCHOBaHO Ha

71149 °
IOCJAEL0BAaTeNbHOM HAaXOXAEHUM 3HaueHHit p, ¢, ¥ B JNeCHATHU-
HOM BBIpaxceHHH KopHf x =100p + 10g + r.

Ecaun x3=3652 296, To, xaK 3To AenajoCb B KHTaHCKOH Ma-
trematike [52—54,384], cuayana moaaraercs x=100 x4, OTKyAa

1000000 x5 =3 652 296.

IMycts xy=p +y, rae p <10, 0 Ly < 1. C nomompio npob
HaxOIMTCSI 3HayeHHe p =1 M TPOU3BOAHTCA IMOACTAaHOBKA
xy=1-y. IOag ynpoIneHHs BLIYHCJAEHHH HCIOJb3yeTcsd cXxema
,Pybddunu-TopHepa“, koTopas, Kak M3BECTHO, COCTOMT B CJje-
OYIONIeM: ecJaH JaHO

f(xX)=aux®+ax*+a,x+a,=0

H Tpe6yeTcsa chenaTh MNOACTAHOBKY X = p 4 v, TO KoapdHUHEH-
T Ay, Ay, Az, As, Ay B BhIDaXKeHHH

Flp+y)=A*+ Ay:+ Ay + 4
OHpelleJIH}OTCH 110 HpaBHJIy

a4 a; az a3
+ ayp + (a1p + aop?) + (a:p + ap® + aypd)
a; + agp a3 + a1 p + aop? ay + ayp + a1p? + aop? = Ay
=+ aop + (@1p + 2a,p?)
ay + 2a,p ay + 2a,p + 3agp? = Ay
+ ap
a1+ 3ayp = A,
ay == AO
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Taxkum ob6pazom,
Fp+y)=ay+ (a +3a,p) y> + (a: +2a,p 4 3a,0%) y +
+ (a3 + axp + ap? +ap®) = 0.
B naHHOM mpuMepe
1000000 y* 4 3000000 y* 4 3000000 y — 2652296 = 0.

Crenyomuil mWar COCTOHT B TOM, YTO B MOJYYEHHOM YypaBHe-
HHY TOJaraercs

10y=y;
1 nyTeMm Opo6 onpenensercs Lenas 49acTb y;, T. €.

y1=q+z1
g<l10, O<z< 1.

3areM NPOM3BOJAMTCS AaHAJOTHYHAH [OACTAHOBKA B YpDaBHEHHE,
MpHYeM BBIYHCJAEHHS TMPOBOAATCS MO TON XKe CXeMme.

He#icTBys Tak U panee, onpeneasem x = 100p 4- 10g 4-r.
B npumepe au-Hacasu p =1, ¢ =35, r = 4. Ar-Tycu usBnexaer
KopeHb 6-ff crenenu us 2441400626. Kak u y au-Hacasu, nefi-
CTBUSL NIPOU3BOAATCS C MOMOIIBIO JOCKH, MOKPHTOHR MBLIBIO, T. €.
BCE MPOMEXYTOUHLIE DE3YJbTATH CTHPAIOTCH.

An-Kamu B V raaBe BTOpofl KHHTH ,Kiioua apupMeTuru®,

WIMIOCTPUPYET [PABH/IA H3BJIEUEHHS KOPHeft npuMepamu})/ 331781

H i/44240899506197. B oT/MyHe OT C BOMX NpeRIIECTBEHHHKOB
OH, NPOH3BOAA BBHIYMC/IEHHS Ha OyMmare, 3amHCHIBaeT NPOMEXY -
TOYHBIE BHIKJAAAKH B TabJHLE.

Ecau KOpeHb H3 uucaa H3BAeKaeTCs MNPUGIMKEHHO, K Le-
JOf 4acTH ero A06aB/ifeTcd IMONPAaBKa, KOTOPY TMOJYYalH C
NOMOIIBIO DA3JIOXKEHUs CTeNeHd AByuJeHa. Tak, aH-Hacasu u
ajg-MapBasu NPUMEHSIOT GOPMYJILL

T, ~ - r__
Va trEot oy a Tt g

8 r r
3 ~ _r ——r
1/a+r~a+(a+1)3_aa a+3a2+34+1.

[Tpu npuOaHXKEHHOM M3BJIE€UEHHH KODHe#l ¢ 6o/iee BHICOKHM IMO-
KasaTejeMm

kT ~at— T
Y a"+r a+(a+1)"-—a"

Mbl BCTDeuaeM (GOpMyJay Tak HaselBaeMoro GuHOMa HbioToHa,
KOTOpas NaeTcs B BUIE
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(a_l_b)n ~_bn =C;an-1b—|—Ci an—2b2+ cer,

IpHYEM Clyualt b =1, HyXHH# 1A U3BJIEUEHHS KODHs, pac-
CMaTpHUBaeTCqd OTLENLHO.

Cpeny H3BeCTHHX B HacTosiliee BpeMs apHbMeTHUECKHX
COYMHEHHH MEPBHIM, B KOTODOM (ODMYJHDyeTCs NpaBUaIO OH-
HoMa HeloToHa, siBisieTcs TpakTat at-TycH. M3/10XHB nmpaBHIO
HU3BJEeYEHUS KODHA JI06O#H cTeneny, aT-TycH numer: ,Ecau npu
3TOM B CTPOKE YuCJa HHYEero He OCTaercs, TO JaHHOe UHCIAO0
PALHOHANBLHO M HCKOMOE MOJYUHTCH BO BHelHell cTpoke. Ecau
XK€ UTO-HHOYAb OCTAaHETCs, TO OHO HppPalUHOHAJIbLHOE, H OCTa-
TOK B CTPOKE YuC/Ia eCThb [uuc/auTeNb] Apo6H, 3HaMEHaTeJb KO-
TODOH NPUOIMKEHHO BHUHCJAAETCS KaK DA3HOCTh MeXIy BHeII-
Hefl CTEMeHBIO H CTENEHBIO TOrO, YTO NPEBOCXOAMT OCHOBAaHHE
BHEIIHeH cTeneHu Ha exununy® [329, crtp. 433]. B kauecTe
TpuMepa OH IPUBOJUT H3BJAEUEHHE KODHsS 6-H CTemeHH H3
244140626 u mosyyaer, COT/ACHO NpPAaBUJIY,

V244140626 = 1/ 95 T 1 =~ 25 + me—ve
26 =V 25+ 1 =2+ 555 -

Hanee at-TycH HaeT mpaBHJO NOAYyUeHHs GHHOMHAJAbHHIX KO3(-
duuueHTOB cHauala Aaf n=6, a 3aTeM aas oObuero cayyas
M NPHBOAHT TPEYroJbHYyI0 TabJHLUY 3TUX KO3(hPUUHEHTOB (H3-
BECTHY0 ceffyac Kak ,TpeyroJbHuk [lackana®) mo n=12 BkJI0-
quTe s bHO. B 3akawoueHue oH caoBecHo GOPMYJIHPYET MpPaBHJIO
6uHOMa Aas b=1 u aas ob6uwero caydas. CTOJb e NOAPOGHO
u3/araetca 3ToT Bompoc B ,K.aiwue apudpmernxku“ an-Kauru.
J19 NpUGAHKEHHOrO HU3BJEUEHHsT KOpHeH B MaTeMaTHKe
CTDaH HCJamMa HCMOJb30BAJH elle OAMH NIpHeM HHAHHACKOTO
TIDOHCXOX(AEHHS, OCHOBAHHBIH Ha NPHMEHEHHH HOpMYJI

]/F.Zzl(%kVA-IOZIc pau YA = 60% V A.60% .

B counnenun aH-Hacapu anaJjioruuHas (opmysa INpUMEHEHa AJd
u3BIeueHHs Kybuueckoro kopus [240, cTp. 420—421].

IpoBepka apudpmeTHyeckux AefcTBuit. 19 yAOCTOBEDEHHSA
TIDABHJBLHOCTH IIDOM3BEJEHHOI oOmepaluyH MOJAb30BaJHCh 3aHM-
CTBOBAHHLIM 43 MHIMM NpaBHJIOM ,IPOBEPKH JeBATKOMR“, KOTO-
poe OCHOBAHO Ha TOM. 4TO OCTATOK OT JEJeHHs BCAKOTO UHC-
Ja Ha 9 paBeH OCTaTKy OT JeJeHHss HA 9 CYMMBI 3HaueHHH
1udp atoro uucaa. Hanpumep, B ciyuae yMHOXKEHHS uHcaa A
Ha B 3TO NmpaBU/IO COCTOHMT B CJAERYIOUIEM: NYCThb

A=a,+ a;- 10+ a3 100 4. . .+ a, - 10,
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B=1by+b,-10+ b,-10*+... +&_-10",
AB=C =c,+¢;-10+ ;- 10* ...+, -10";
toraa cymmy S; 3nauenufi undp uucaa A, 1. e.
Si=a+a+a+...+a,,
JeauM Ha 9 W 3aNIOMHHAaEeM OCTaTOK
s; = S; (mod 9).
Tax e nocTymaeM B OTHOLIEHHH uHcaa B, T. e.
Sy =g+ by 4 - - + b,
S, = S, (mod 9)
1 B oTHowweHUH C, T. €.
S=c+oe+--- +cp
s = S (mod9).

Ecaun npu sToM oKkaxercs, YTO §;Sp=S§, TO JefiCTBHe INDOH3Be-
neHo npaBu/ibHO. AH-HacaBu ¢opmysnupyer npasuio (B ciayuae
clIoXeHHs1) caenyromuMm obpasoMm: «Ilposepka uroboro peiict-
BHS — 3TO yueHHe O TOM, KaK V3HaTh 0e3 INOBTOPEHHS 3TOTO
JeHfCcTBHSA, NPAaBUJIbHO JH OHO. UTOOBI BHIIOJHHUTbL €€, HYXKHO Me-
pHJIO LaHHOTO 4McJa MM LaHHBIX pa3psaaoB. Mepuio noayuaroT
cJ10XKeHHeM OIHHX UHbp Ge3 yueTa pa3pAiOB H NOBTOPHBIM BLI-
YHTaHHeM H3 IOJY4YeHHOTO — ecJaH OHO OoJbllle [eBSTH — LEeBSITH
JO Tex IIop, oKa He ocTaHeTCs JeBATb WM MeHblue, To, 4ToO oc-
TdeTcs, H eCTb MEPHJIOo Tex pa3psjos. UTo KacaeTcs NpPOBEPKH
CJI0XKEHHs, TO MBI OepeM MepHJO VBEJHYHBAEeMOro HMYIIeCTBa,
T. €. MEDHJIO BePXHHUX Pa3pslioB, H MepHJIO NpubaBaseMorc HMy-
HiecTsa, T. €. MEPHJ0 HHXXHHUX pa3psiioB, M CKIaJblBaeM HX, OT-
6pacbiBaeM [eBSITb M 3alIOMHHAeM OCTATOK. 3aTeM {epeM MepH-
JIO CYMMBI, H eCIH OHO COBNajfaeT C 3alOMHEHHBIM, TO CJOXKeHHe
BBINIOJIHEHO BEPHO, €CJIH HEeT, TO OLIHGOYHO>.

[lpaBHJIO HJJIOCTPHPYETCS YHCJOBBIM npuMepoM: 54824
+654=6136. Mepuno nepeoro caaraemoro ectb 1| (Tak kax
54+4+8+2=19, 19—18=1); Mepun0 BTOPOro CJIaraeMoro ecTh
6 (tak kak 6+5+4=15 15—9=6); cymMa paBHa 7. Mepuio
CYMMBl ecThb 7 (Tak kKak 6+1+3+6=16, 16—9=7).

[ToMuMo npoBepkH MNEBATKOH, MaTeMaTHKH CTpaH HcaaMma
NONb30BANNCh NpaBHJIAMH NDOBEPKH CEMEPKOH, MOeBATKOH M
olMHHaAnareio. Tak, an-Kapamxku npusogur mpaBdra 9 u 11,
a Vi6n an-Bauna —npasusa 7, 8 u 9.

Cu6T an-Mapununu [471] npumenus mpasuaa 7 ¥ 8 K me-
CTHAECATHDHYHOMY HCUHCAEHHIO: €C/IH UHCJIO HMEET BHI @, @, 4,..-
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a
. @, " —F = @, - OCTaTOK, TO MEPHJIO €ro BrIPasuTcs GopMyJIoi

(. @y —o-7)d+ay— apT)d 4+ as—a3- 74+ -+ +
+an—l_g'n—1 '7)4+an—an -7

HJH

471 (al —a - 7) - 472 (@, — oy T) -+
+ 4((1"__1 —a, ;7)) + (an——an -7),

rle MHOXHTeab 4 — 3TO OCTaTOK OT feseHus 60 Ha 7 uaH Ha 8.

IlpaBuyio npoBepku ¢ nomoulpo 7, 8, 9 u 11 mwuporo npume-
HAJOCh B CpPEIHEBEKOBOH BOCTOYHOH H eRpONeHCKOH MareMaTH-
Keé Kak upe3BblualiHO yAo6HOe npH HelCTBHSAX Ha CUETHOH npOC-
Ke. HacTo npH 3TOM He 3aMeuaii, YTO OHO IaeT TOJbKO HeoO-
XOIHMOe, HO He JOCTaTOYHOEe YCJOBMe NPAaBHJIbHOCTH ONepauuH.
Ilpumep, xorma apaGckHit MaTeMaTHK 4eTKo (GOpPMYJHPYET, 4TO
«OHO ABJfieTCd JUUIb OJHUM H3 YCJIOBHH NPaBHJBHOCTH», NPUBEN
B. Kappa-ne-Bo [471]. B wuccaemnoBanHOM HM TpakTarte TIOBO-
pUTCca: «Mbl CHpalIMBaJH, YTO ToJydYaeTcs TpPH  YMHOXMEHHH
17X 27. On orBeuaer — 630 unu 621. IlpumeHnsiem npasuao 9;
oHo ynaercs. CiemoBaTesnbHO, o6a OTBeTa IOJKHEI OBITH Bep-
HBIMHS,

Apudmetnra gpobeit

Bo BcexX cpelHEBEKOBBIX BOCTOYHBIX TpakTaTax Mo aplidmeTu-
Ke nogpo0HO H3jaraercss yueHwe o npo6sax. 3aecb raaBHBIM 00-
Pa30M H NPOABJSETCS pasJjHule MeXIYy COUHHEHHSMH, HalUcaH-
HBIMH B CTHJe aj-XOpe3MH, ¥ COUHHEHHSIMH, B KOTOPBHIX H3Jja-
raloTcss MeTOAbl BBHIUMCJIEHHUH, TpPaaHUUOHHBIE 1Jd cTpaH apab-
ckoro BocToka.

B rtpakrarte an-Xope3MH OMHCAHH LIECTHAECATHPHUHbIE APOGH
4 a9 a3 m
5 —|—602 + 0 -+ + 5o’ TDHMEHSIBLINECS paHee B wMarTe-
MATHKE 3JJHHHCTHUECKHX CTPaH M LIHPOKO paclpOCTPaHEHHEE,
0oco6eHHO B aCTPOHOMHYECKHX BhiuHcJAeHHsix, Ha CpexHem u
BuuxueMm BocToke B nepuon cpenHeBekoBbsi. An-Xope3amu, npo-
U3BOJAs, HAanpHMEp, ONepalHI0 YMHOXKEHHS HAal LIeCTHIECATH-
DUUHBIMH IpO6GSAMH, NEPEBOAHT CHAauasla KaxJA0€ H3 MepeMHO-
JKaeMblX uHceJ B €IMHHULI €r0o HH3Wero paspsia, AeficTByeT
C HHMH KAaK C UeJbLIMH YHC/IaMH, 3aMHCAHHBIMH B AECATHYHOM CH-
CcTéMe, a 3aTeM NEePEeBOILHT PEe3yJbTAT CHOBA B LIECTHAECATHPHYU-
Hy10 apo6b. Tak ke mocTynaeT H aJj-BHDYyHH NDH COCTaBJeHHH
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Tabaul B ,KHHIre Bpa3syMJE€HHS B HAaYaTKaX MCKYCCTBA 3BE310-
yercTBa® [690, cTp. 199]. OpnHako Hapsay ¢ NOpHMEHEHHeM
WeCTHACCATHPHYHbIX JApo6ell, BLIYHCICHHS C KOTOPHMH OTJH-
yaJHCh TPOMO3AKOCTBHIO, HAa CcpelHeBekoBoM BocToke Gwija coO3-
JlaHa e[MHas WEeCTHAESCATHPUYHAS NO3HLHOHHAS CHCTEMA LeJbIX
yuces u apoGett [375, 383, 384, 621, 625, 690]. Yucaa B 310 cucte-
Me 3alHCHBAJAHCh C NMoMmolblo OykB apabckoro antdapurta cae-
NYIOIIHM o6pasoM:

a,-60"+a, , -60"" 4-..4a -60+a,-60-+-b, - 607" +
—f—b2-60’2+ o4 b 607",

a JeHCcTBHA Had HUMH NPOH3BOAHMHChL aHANOTHYHO TOMY, Kak
ceflyac OHM IIPOH3BOASTCH Haj LeNBbIMIH YHCAAMH M JeCATHUHBIMH
Lpo6siMu. BmecTto TaGmuunl ymHoxkeHus oT 1X1 mo 10X10 wuc-
noJb3oBasack Tabauuma npousseldeHuil ot 1X1 mo 5959, 3anu-
CAaHHAs B LUECTHAECSATHPHYHOH CHCTeMe H BcelJla HaXoJAHBIIAACH
TIOA pYKoil y BeluMcauTens. Has onpefesneHHs paspsaloB IPOU3-
Be/eHHI M yacTHBIX MpHUMeHs1ach ClelHaabHas TabaHLa.

HaunGosee paHHee couHHEHHe, cojepiKalllee IOc/e]0BaTelb-
HOe H3JI0XKeHHe aOCOJIOTHOH LIeCTHASCATHPHYHOH CHCTEMBl CUHC-
JIeHHs, TIPHHA/MEKUT, KaK yKe ropopumaoch, Kymbspy ubx Jla6-
Gany ana-Jlxkunu. Ilogpo6Ho paccMmaTpuBaer AeHCTBUS B 3ToH
cucreMe H agn-Kawu B Tperpelr KkHure «Kuiouu apudmetHru»,
HocsileH HasBaHHe «(O crnocofe HCYHCIEHHS acCTPOHOMOBY»; OH
BHIYHCAUI 3HayeHHe sin 19=0; 1, 2, 49, 43, 11, 14, 44, 16, 26, 17;
COOTBETCTBYIOIASl 3TOH IIECTHAECATHPHYHOR ApOGH MeCSATHUHAasd
Apo6b BepHa ¢ 17 AeCATHUYHBIMH 3HaKaMH.

«Hucraa» ecTHAECATHPHYHAS CHUCTEMA CYHCJEHHS MpPOHHK-
JAa Ha 3anafg H AOJNC0 NpPHMeHsJach B ACTPOHOMHYECKHX COUH-
HEeHUSIX.

Bonbmoit 3acayroi mMareMaTHKOB CTpPaH HclaMa SIBHJIOCH
CHCTeMaTHuyecKoe TIpHMeHeHHe AeCATHYHBIX 7apobedt. [lecsaTuu-
Hble po0u nosBHAHCh paHbilie B Kurae [52—55, 383, 384] u Gbl-
JIN CBA3AaHBl C BBEJEHHOH TaM [JecsATHUYHOH cHCTeMOH Mep, OaHA-
KO y KHUTaHLeB OHH ellle He OBLIH OTBJEUEHHBLIMH AECATHYHBIMH
Lpo6siMH, a mpencTaBAsaAH COGOil 3alHch ¢ IIOMOLIBIO MeCATHY-
HBIX MMEHOBaHHBIX ynces [383, crp. 363].

«Kawou  apupmernxu» An-Kawm — nepsoe u3BecTHOe COUYH-
HeHHe, B KOTOPOM NOAPOOHO H3JIOXKEHO YueHHe O deCSATHUHBIX
Apo6sx. An-Kamu roBOpHT, 4TO OH BBesa JAecATHYHble Apo6H,
SIBJIAIOUINECs €r0 OTKPEITHEM, 10 aHAJOCHH C INeCTUAECATHPHY-
HBIMH, 4TOOBl OGJErYHTb TPYA «BHLIYHCJAKTENS, He 3HAIOLIEro
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HcYHCcIeHHsl acTpoHOMOB» {178, ctp. 90]. On nuwer: «Korma mu
ONpEfe/UIH OTHOILIEHHe OKPYIKHOCTH K JMaMeTpy B HalleM TpakK-
TaTe, o3aryaBieHHOM «TpakraT 06 OKPYXHOCTH», HOBels APO-
61 10 HOH, MBI MOXeJaJH NEepPeBeCTH HX B HMHAHICKHe UHOPH,
4TOOB OHH He OBLIM HENMOCHJbHbl BLIUHCAHTENI0, He 3HAWIIEMY
HCUHCJIEHHS ACTPOHOMOB. MBI B3A/IH [LOJIO OKPYXHOCTH CO 3Ha-
MeHaTeNeM, PaBHHIM KpYIJIOMY UHCJy — AeCATH ThlcAYyaM, I10B-
TOPEHHBIM MNATb pa3. Jlajee Mbl pa3HeHIM LENYH eIHHHIY Ha
LecsiTh yacTell, pasfefHsH KaxIyilo OecATyl0 Ha JecsTb dacref,
3aTeM KaXAyWw M3 HHX Ha ApYyrue OecATb 4acTed M Tak Jalee,
paslnesuy nepsble LeNeHHs Ha JecsiTble, TAKHM € 06pa3oM BTO-
pble — Ha [JecATHYHble CeKYHIbl, TPeTbH— Ha [ecATHUHble Tep-
UHH M Tak jJajee, TaK U4TO pa3psifbl LeCATHYHBIX ApobGell K ie-
JIBIX HaXOOATCS B OJHOM H TOM e OTHOLIEHHH, TaK e Kak [0
TIPABHJY HCUHCJEHHS acTPOHOMOB. MBI Ha3BaJH 3TO AECATHUHBIMH
npo6smu» [178, ctp. 92—93].

An-Kawn naa npaBujia npeo6pa3oBaHHs LeJBIX H APOGHBIX
ypceJ M3 LIECTHIECSTHPHUHON CHCTEMBI B JeciTHUHyIO H obpar-
HO, COMpPOBOXAds 3TH NpaBHAA NMPHMEPaMH, a TaKXKe H3J0XKHJI
IpHeMBl cueTa C IOMOIIBI HeCATHUHHIX Apodell. BrepBele mecs-
THUHble gpob6u aja-Kamu npumenua B cBoeMm «Tpakrate o6 OK-
pyxHocTH» [178, 692a)], mepeBons 3HauyeHHe 2m, HalifleHHoe B
LIECTHAECATHPUUHON CHCTEME, B JECATHUHYIO CHCTEMY, H IIOJY-
yus 1pH 3ToM 2m=16,2831853071795865.

Paspa6oraHHoe an-Kaiy yueHHe o JgecATHUHBIX npo6dx oc-
‘TAaJIOCh HEM3BECTHBLIM eBDONeHCKMM MaTeMaTHKaM, M CIYCTS IMOJI-
TOpa BeKa mecsiTHuHble Opo6Gu GHJIM 3aHOBO OTKPHITH Ha 3amna-
Jge. ABTODOM MepBOro MeYaTHOrO COUMHEHHS O JAECATHYHBIX JIpO-
6ax 6bl1 Cumon CreBuH [351, 772, 773, 831]. B BusauTHio oHH
O6pl1M npuHeceHbl B XV B, KeM-TO H3 COTPYAHHKOB CaMapkasi-
cKOIl Kok [608].

TexHNKa BHIYHC/IEHHH, CBS3aHHASN C HHOMHUCKOM CHCTEMOH HY-
MepaluH, OblcTpo npHobpesa MOMYJAsSPHOCTh CPedH AacTPOHOMOB
# mareMaTHKoB. OfHaKO 3a70J4ro [0 BHEAPEHHUS HHAHACKOH
apudmeruxkn Ha CpegHeMm H Bauxuem BocToke B BHIUHCAHTENB-
HOW NpaKTHKe IPOYHO YKOPEHHJHCh METOIBI, BelyIIHe HayaJo,
BEPOSITHO, OT [APeBHeerHnetckoift matematuku [383, 384]. Peub
HIEeT O MeTOfaX BBIUHC/JEHHI ¢ OGBIKHOBEHHBIMH HpPOGSIMI, KO-
TOpHle NPeICTaBJSAMHCH B BHIE CYMM H IIPOH3BEIeHHI [HoJel
€MHUILL. HecMOTps Ha TO, YTO HOBHIE MPHEMBI BHIUHCJEHHS IO-
JYYHJIH H3BECTHOCTb, CTapble He HM3XKWJAH cebs, a MPOLOJIKAIH
CyeCTBOBATb B TEUEHHE J0JIrOro BPeMeHH, 0COGEHHO B HENOBBIX
¢unancoBex pacuerax [234, crtp. 253]. O mNpPOYHOCTH 3ITHX BHI-
UHCJUTENbHBIX TpPafHUHH TOBODAT COXPaHMBILHECS MO HalIero
BDEMEHM COYMHEeHHs, HalucaHHble MarTemMatHkamMH X—XI BB.
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A6y-n-Badoit an-Bysmxkanum u A6y Bakpom MyxaMMmazom aJ-
Kapamxu.

Mousitne npo6u A6y-n-Bada o6ocHOBLIBaeT uepes MoOHATHE
,OTHOIlEHHE MeHBIIero Kk 6oJblieMy“ M NOApasfe/seT BCe INPO-
641 Ha ,BbipasuMbie‘ u ,HeBblpasuMbie“. K nepeo#t rpynme oH

1 1
OTHOCHT LOJIH €JMHHUb 5~ ,—5~,..., Ty H HasbiBaeT HX ,IJaB-
HbIMH 1pobaMu‘. Clola ke OTHOCATCH ,COCTaBHHIe ApoGU“ BHAa
m «
- (rne m <n-<10) u, HakoHell, ,COeIMHEHHLIE IDOGH®, npen-

cTaBagionide coboll npousBedeHHd TIJaBHHX JApo6ef. [Tomumo
3THX BHAOB ApobGeHd, K ,BHIPa3HMbIM® OTHOCATCA Bce ApoOH,
NOJY4Y€HHBE C MOMOIIBIO UX CJAOXKEHHS M YMHOXEHHdA. ,HeBH-
pasuMBIMH® Ha3bIBAIOTCS APOGH, KOTOphHIE HE MOrYT OLITH MOJY-

. 3

YeHLBl U3 Tpex nepequcneﬂﬂmx BHIOB llpOﬁEH, Hanpumep, —13— ,
2 4
1 17
1

apa6c1<oro f3bIKd, 4YTO B HeM MOJ4 lIOJIel’l edrHHUUbl 40 ﬁ

(3Ta TepMHHOJOrHsS O0O6ycCJOBJeHa TOH OCOGEHHOCTBIO

1
BKJIIOUHTEJBHO HMEIOTCA CcleluaJbHbIE Ha3BaHHUd: 5 = HHCQD,

1
=Cyac, 4~ =pyb’ u T. L.).
[pobu npencTaBas/JHCh C MOOMOIIBIO pPA3/OXKEHHsS CHauaJa
Ha IIeCTHAECATHPHYHBIE, a 3aTeM BhIPaxXeHus INOCJIeAHHX uepe3

£
3

27 1
rJaBHBE, COCTaBHLIE H cOelMHEHHble Apobu. Tak, 5 T -+

1 33 1 1 1 7 1 1 1
Tt - T Tyt o5 te oA A

3TOTO NPUMEHAJHCH TabJHIE H CIelHaAbHble OpueMbl. [podu
Aby-an-Bada npusoaur x ofuiemy 3HameHaTesaio. HanpumepD,

5 11 3 5 11 oo
—+T+?-T=<—-72+—9—-72+—3—-?-72).72_

97_1+ _*_8'_1_

§ 4. Hexkoropbie npakTHYecKHe NpaBHNa

TpoitHOe mMpaBHJO, KOTOPOE COCTOMT B HaXOXIEHHH
yHcaa X, 06pasylolIero NpONOPIMI0 ¢ TpeMs AAHHBIMH YHCAaMy
a b, c T e

a ¢
b T x
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Urpajo BaXHYyl0 pOJb B NpakTHYecKodl apudMeTHKe KaK Ha
Cpennem u bauxuem Boctoke [384], Tak u BrnocsencTsuu B EBpo-
ne. OHO HMeeT HHAMICKOE IPOHCXOXKIEHHE M BCTPEYa’soch B
B couMHeHusiX Apua6xatTsl u Bpaxmaryntsl.

B anreGpauveckom TpakraTe an-Xope3sMH TpPOHHOe NpPaBHIIO
usjoxkeno B «[naBe o caeakax» [349, ctp. 51—b2]; ono dopmy-
JupyeTcsl ciaenyiowmM obpasom: «Thl paccmMarpuBaemlb TpH
M3BECTHBIX YHCJA, CpellH HUX 0853aTeJbHO HMEIOTCs [ABa, Kaxa10e
H3 KOTODBIX CTOHUT NpPOTHB APYroro. YMHOXb Kaxioe H3 ABYX
CTOSIIMX JpYyr ITIPOTHB JApPYyra H3BECTHBHIX WHCes Ha ApYyroe, a
NPOHM3BEJEHHe pa3je]d Ha ADYroe H3BECTHOE YHCJO, CTOSILE?
IPOTHB HeH3BeCTHOro. EcJH y Tefs ecTh 3TO YaCTHOE, OHO €CThb
HEH3BECTHOE HYHCJIO, O KOTOPOM CIIpalliHBaeT CHpAIIHBAIOLHHE».

B Uuauu B VII B. TpofiHoe NpaBu/o OblI0 06061I€HO HA Cay-
yai 5,7, 9 u 11 sennuun. Hanpumep, c NOMOILBIO «NpaBU/Ia IATH
BeJHUHH» (IaHYyapallHKa) ONpefesoch YHCJIO X, YAOBJIETBOPS-
I0lliee NPONOPUHIM
d y
-, =

b
, = —
a c

-
7 .
abd
Tce

B counnennn «O6 uHAMiicKUX pammukax» aja-Bupyuu (mepese-
JeHo Ha pycckui a3bik B. A. Posendennmom [289]) moppo6Ho
pPasbACHAIOTCA INpsSMOe M oO0paTHoe TPOIHOE NMpaBu/a, a TaKiKe
npaBusia 5, 7 u GoJee BeJHYHH. DTH NpaBHJIa OH HOKasaja C
TOMOIIBIO TEOPHH  COCTABHBIX OTHOIUEHHH, pa3pabGoTaHHOH ero
npejiuecTBEHHHKAMH.

IlpaBuso OIBYX JOXHBIX NOJOXEeHHUH B cpelHue
BeKa Ha BocToke mosb3oBajock GOJBLIOH MONYJSPHOCTBIO, 4 B
eppornefickie yue6HMKH apH(MeTHKH BKJIIOYAJOCh BIJIOTH [0
XVIII B. [109, 123, 907].

Kak ycranoBieHo HejgasHo [104] 6sarogaps ny6Jankauuu
IpeBHeKUTAicKOTO Tpakrata «MaTemaTvka B HEBATH KHHTax»
[52], ono BosHHKJO B KHTae u moj Ha3saHHEM <«NpaBH/ia HU3OKIT-
Ka — HejocTaTka» I[PHMEHSJIOoCh TaM eme B I B. 10 H. 3. C ero
NOMOIIBIO JaBaJsics YHHBEPCAJbHBI NpaKTHYecKHH IpHeM pelle-
HHSl JHHEeHHBIX YpaBHeHHH c OJHOH HeH3BecTHOI, He Tpebylouwuil
NIpHUBJIeUEHUsT CPEJCTB anreGpol.

[Tycte naHo ypaBHenue ax=b. [lpunaeM HEU3BECTHOH 3Haue-
HUs («JIOXKHbIE TOJOXKEHHs») X1 H Xo. Toraa

ax;,=b+d,,
ax2 == b+d2,

B npaBune roBopurcs, 4TO X =
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rae d; u do — neppasi ¥ Bropas owx6kH. OTciona

X1 —x __ dy

X1ds — Xody
Xog — X - d2

d,—d;,

H X=

U3BeCTHO — BO BCAKOM CJyyae, 110 3araaBUsIM — HECKOJIBKO
CpelHEeBEKOBBIX BOCTOYHBIX TPAKTaTOB, B KOTOPHIX 3TO NPaBHJIO
paccMaTpPHBAJOCh MM0J HA3BAHHEM <«IIPABHJIO ABYX OWHOOK» (aJj-
xatauH). CoxpaHuauch cBeflleHHs [843], 4uTo OAHO M3 TaKHX COYH-

HeHHH npuHagmnexur aja-Xopesmu. CyulecTByeT B apaGcKoM MOA-
JHHHUKE TPaKTaT O «NpaBHJe ABYX omH60K» KycThl HO6H JIyKkKH
¥ KomMenTapuii K Hemy A6y Ca‘uma [xabupa M6paxuma ac-
Cabu [868].

Bonpoc 06 aBTope eme OAHOro TPakTarta Ha 3Ty TeMy,
H3BECTHOTO B JIATHHCKOM nepeBoge nouj 3araasdem ,Liber
augmenti et diminutionis“, B cBoe BpeMs OBCyXga/ncs B JHTe-
patype ; I'. 3yrep [863] cuntaer, yto Hamucaa ero A6y Kamua.

IIpaBusio OBYX JIOXKHBIX NOJOXKEHHI ONHCAHO TaKXe B apud-
MeTHyeckoM Tpakrtate MI6H an-BaHHbl, rie oHo Ha3BaHO «NpaBH-
JoM yau BecoB» [696]. B sHuukaonennu an-Axcapu [950] 06 stom
npaBuJie TOBODHTCS, YTO «NOJIb3a €ro NofobHa NOJb3e OT yyeHHs
06 anrebpe u anMmykaGaJe, HO OHO sfBJAETCS MeHee OBGIUMM U
foJiee JlerkuM B NIPUMEHEHHH». 31€eCh Xe YKa3aHO, YTO COUHHEHHE
00 3TOM npaBuJe Hanucan 3aiH an-/ud aa-Marpubu u uyTO
IOKa3aTeJJbCTBO €ro gaJa Takxke HM6u an-Xaficam.

B HalieMm pacnopsiXXeHUH UMeeTCs PYKONHCh, XpaHsAlascs B
Uncturyre Bocroxosenenns AH Y3CCP (Ne 3291, an. 7—8 06.},
B KOTOPOH «MNPaBHJIO JBYX JIOXKHBIX [OJOXEHUH» NOKa3bIBAETCS
reoMeTpHYecKHM H aarefpaudyecKHM MeTofaMH. TpaKraTr Hashi-
BaeTcs «JloKasaTeabcTBa MNpaBHJaa JABYX OLIHGOK C MOMOILBIO
UCYHC/IEHHS MJIOCKUX GHUTYyp, npHHanndexawue Adaan an-Tduny
YMapy u6u...»*,

JoxasaTesbcTBO NMPOBENEHO AJs Tpex cayuyaer: 1) oba «J0xk-
Hble» 3HAUyeHWS MeHbIle  HCKOMOrO 3HaueHHUs HEH3BECTHOM;
2) oba GoJsbllle HCKOMOTO; 3) HCKOMOE 3aKJIUeTCs MeX1y HEMHU.
PaccyxIeHne BBIIEPXKAHO B CTHIE apUBMETHYECKHX KHHUT
EBknupa. Uucna wu3o6paxaiorces orpeskaMu. Bo Bcex cayyasx
npejasaraeTcsi COCTABUTD BhIpaxeHHe X do—xXod; u do—d; u pasie-
JIUTb NepBoe Ha BTopoe. IIpu 3TOM M3 reoMeTpuyeckux coobpa-
XEeHHH OYeBMIHO, YTO YACTHOE €CTb UCKOMAas BeJHUYHHA.

dpyrue npaBuaa apudMeTHKH cpeaHesekosoro BocToka
NpPHMEHSANNCH AJ15 pellieHHs] Pa3JHYHBIX MPAKTHHYeCKHX 3ajady, Ha-
IpHUMep, BONPOCOB  HACJEACTBEHHOTO NpaBa, KOTODHE 3a4acTyio

* B pykonucH Hepa3GopuHBO.
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CBOJMJIHMCh K DELIEHHI0 HeonpeleJeHHbIX ypaBHewuil. K Buaam
cyeTa OTHOCHJIMChH, HaNpHMep, KHCUHCJEHHE JUpreMa M LHHapa»
H «BCTPEUHOe HCUHcJeHHe» (xucalb an-Tatakd). IlocnegHull BHA
onvcaH B counHeHuax Kycrtel u6H Jiyxku u M6H an-Xaiicama.
U6n an-Xaficam [993] paccmaTpuBaeT CJAeAYIOLIYI0 3ajady:
BCTPETHJIMCh  JBa uYeJlOBeKa, OJHH TFOBODHT Apyromy: «Jlafi

MHe = TOTO, 4TO €CTb y Tebs, uTo6bl Yy MEHs oOKasaJjach lieHa
ToBapa». Ilpyro# rosopur: «Het, nait mue 4 TBOHX [IeHET, H Y

MEHs OKaXeTcd I1eHa ToBapa». Hns ee pelieHuss Mbl OOBIUHO
foJlaraeM: x — 4HCJO AEHEXHBIX €JIHHHI y INEepBOro, Yy — Yy BTO~
poro, U 3anucCelBae€M, COrJiacHo ycCJOBHIO,

1 1
x—l——3—y=y—}—-—4-—x.

Torpa

1 1

(=) =r(-4)
OTKY 1A
9
y= Tx.
Pemenne xe y M6H an-Xaficama BRITAAAMT TaK: NOJaraem
1 1

X =4 raK, 4T00b —~ X =1, H BbHYHTaEM 4—4-T = 3; [nanee

1
BBOJAHM BeJIPI‘-IHHy a Tag, uToOH = a= 1, 7. e. a=3, H BHI-

yuTaeM 3 —3- ———2 HaKOHell, Je/JHM IIepBoe€ Ha BToOpoe,
3 1 1

ckaanbiBaeM ¢ 3, T. €. -+ 3=4—-, u noayuaem y = 4—5-.

Pazsinynble BHABI cyeTa 0603HAUANHCH CHELHAJIbHBIMU TEPMH-
HaMH. Tak, B IPOTHBOINOJOXHOCTb BBIYHCAEHHUSM B yMe (xnca6
ajn-xaBap) H NajblieBOMY CYeTy (xnca6 aJ-yKyaA), BBIUHCJEHHS,
NPOH3BOJHUBIINECH C [OMOIUBIO 3aNHMCH Ha Necke U Ha 6yMare,
HasplBaluch «cyeToM ry6ap» (‘uam xucab an-rybap). Cioso
«ry6ap» B nepeBojle 03HAUaeT IIblJb.

Onnako HanboJiee «KpacHUBBIi M 06wME» Croco6 pelleHns BCex
NIpaKTHYeCKHX 3ajau J4eT, 10 MHEHMK) BOCTOUHBIX MaTeMaTHUKOB,
<HCYHCJIEHHE anre6pbl M anMyKabaJbly, K H3J0XKEHHI0 KOTOPOTO
MBIl [IEpPeXOIHM,



Tnasa V. ANTEBPA
§ 1. O6wue 3amevaHud

Pasgen yueHus o uucje — aare6pa BrepBele CTajJa paccMa-
TPHBATbCs KaK CaMOCTOsITeNbHAs HayKa, MeTOABl KOTODOfl IpH-
MEHHMBI IIDH pellleHHH LIHPOKOro Kpyra NpaKTHYeCKHX M Teope-
THUECKHX 3aJay, B MaTeMaTHKe CTpaH HcaaMa.

[peueckas agare6pa, OyAyuyH CKOBaHa CTPOTHM pasrpaHuye-
HHEM MEX/Iy YHCJIOM H BeJHYMHOH, HATOJKHY/IACh HA 3HAUHTE/b-
HBle TPYXHOCTH, NOPOXAEHHBIE reOMeTpPHUYECKOH (HOpPMOH, B KOTO-
pyio oHa Obl1a ofJieueHa, B nozauuit mepHox rpedeckoff MmarteMma-
THKH [POSIBUJIOCH CTPeMJeHHe OCBOOOJHUTBCA OT 3TOH (OpMEL
YTO HallIo BBHIpaXKeHHe B TpyAax [InodaHnTa, BO3MOKHO, OMHPaB-
erocss Ha JPEBHEBABHJOHCKHE apH(METHKO-aareGpaHyecKHe
TpaAHLHH.

Teupedunss K apudMeTH3auuH a/areCphl IOJy4YH/Ia DPA3BHTHE
B HHAMHCKON MaTematuke (cM. raaey I, § 4). [To cpaBxennio ¢
anre6poit [luodanta B HHAMACKOH anreCpe CIejad BaXkHBIA war
Blepel: B HeH NONyCKa/luCh ONepaldy He TOJAbKO C PallHOHAJb-
HEIMH, HO U C HPPALHOHAJbLHBIMH KOJHYECTBAMH; OJHAKO BOIPOC
06 apuMeTHUeCKOH CYIIHOCTH HPpPAalHOHA/JbHOTO HE CTaBHJCH.
Wupuiinsl cBoGOJHO NOJIB30BAJMCh [IOHSITHEM OTPHIIATEILHOTO
YHCJa, YTO NO3BOJSJIC BHIPA3HTh PABHJO pelleHHsl KBaApaTHOIO
YpaBHeHHSs

ax?48x+c=0

aas obuiero cayyas, xoraa a >0, a b u ¢ Moryr GbITh Kax IO-
JIOXKUTEJNBHBIMY, TaK M OTPHLATEJABHBIMH. B03MOXHO, UTO 31ech
CKa3plBAJIOCH BJIMSIHHE [IPEBHEKHTAHCKOH MaTeMaTHKH, B KOTOPOH
NPHMEHSJINCh OTpHLATe/bHBIE UHcaa. MuauAnamMu Obll cdopMy-
JIHPOBAHBl MIPABUJ/IA CJOXKEHUS, BBIYUTAHHA, YMHOXKEHHS H feJe-
HUS TOJIOKHTENPHBX H OTPHUATE/bHBIX YHCe/, a TaKKe OOHapy-
#eHa JIBySHAYHOCTb KBAJPaTHOrO KODHS.
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3HaunuTeNbHBIE YCMEXH ObLJIH JOCTUTHYTH U B pa3paboTKe ajre-
Bpanueckoil cHMBOJIUKH [384, cTp. 134—137].

MartemMartnku ctpan Bauxkuero m Cpennero Bocrtoka 6asupo-
BaJIHChb Ha IpeyecKoM H HHAMHCKOM HacJelHH W pa3BHBAJH, IO
BCeil BEPOSITHOCTH, JApPEeBHEBaBHJIOHCKHe Tpaiuuuu. OHH HE TOJb-
KO BHIIEJNHNH ajare6py B 0060COGJIEHHYIO MaTeMaTHUeCKyI0 LHC-
LUHIIMHY, HO H cleslald OTPOMHBI BKJaJ B €€ PasBUTHE.

Vxe B HanGosiee pAHHUX U3 M3BECTHBIX CeHYac COUHHEHHH
(tpaktathi an-Xopesmu, M6u Typka, A6y Kamuna) aare6pa —
HJIM, KAK OHAa Ha3blBajach, <«HCUHCJIeHHe ajreGpbl H anMmykaba-
Jabr» (xucd6  asn-mxabp Ba-i-Mykdbana) — urpajsa camocTos-
TeqbHYIO poab. [JozgHee Owmap XaiisMm paccMaTpuBal ee Kak
«HAyYHOE HCKYCCTBO, MpEAMET KOTOPOro COCTaBJSIOT abCoJIOT-
HOE YHCJIO M M3MEpHMBIE BeJHUHHBI, ABJSIOUINECS HEHM3BECTHLIMH,
HO OTHECEHHbIe K KaKoH-HHOYIb M3BECTHOH BEMIH, 110 KOTOPOH MX
MOXHO onpeneauts» [339, crtp. 70—71]. B snuukaonenun aj-
Aucapu naHo chaenywoiuee onpenenenne: «Hayxka aareGper H
anMykabanbl ecTb HayKa, C MOMOMIbID KOTOPOH Yy3HAIOT, Kak
MOJYYUTh YHCJIEHHOE 3HAueHHe HeH3BECTHHIX, NPUPABHHBAS HX K
3alaHHbIM H3BECTHBIM»; NMOJb3Y ee BH/JEJIH He TOJBKO B IOJyue-
HHH 3TOTO  pe3yJbTaTa, HO U B «ynpaxHeHHH yma» [950,
cTp. 34].

B counneHusx y4eHBIX CTpaH Mcjaama 6bli1a, ¢ OJHOH CTOPOHH,
ocyliecTBJIeHa apudMeTH3anus aare6phl, a ¢ APYro — B MPOTH-
BOMOJOXKHOCTE HHJIHHACKOMY TOAXOLY K Bompocy — ajirefpauue-
CKHe felicTBHS OOOCHOBBIBAJHCh TEODETHYECKH B JyXe IpeBHe-
rpeueckofi MareMmaTHKH. XOTH, B IEPBYIO ouepelb, UX HHTEpecH-
BaJlO YHCJEHHOe pellleHHe YpaBHEHWI, HO KOTLA MOJIYUHTb €r0 He
yIaBaJjoch, OHH yMeJHu HaHTH noJie3Hoe NMPHMEHEHHe MeTOLaM
TeoOMeTpuuecKkoil anre6psl. SIpKuil NpUMep 3TOMY MBI BHAUM B
10;IX0/le K DEUIeHHI0 KyOH4YeCKOTO YypaBHEHHS — B BONPOCE, B
KOTOPOM HHIAHHCKas MaTeMaTHKa He JOCTHIVIA OL[YTHMOro IBH-
KeHs Brepen. K KyOWuecKMM ypaBHEHUSIM NDUBOIHMAH HE TOJMb-
KO MHOTHe NpaKTHYecKHe 3afauu (Ipexxje BCero 3agayd acTpo-
HOMHH), HO W pellleHHst mpolJieM, NOCTaBJEeHHbIX B ApEBHerpeue-
CKHX COYMHEHMSX, HanpuMep, B Tpakrtate Apxumena «O mape u
uuauHape». MarematukaMn  bBauwxuero n Cpennero Bocroka
Oblid paspaboTaHBl NpPHEMHE NPHOJHIKEHHOrO PellleHHsT HEKOTO-
PBIX 4ACTHBIX BHIOB 3THX ypasHeHuuit. Tak, an-BupyHH, BeposT-
HO, myTeM npo6 HamieJ NPHOAHMKeHHOe (B IIECTHAECATHPUUHBIX
Ipo6sax) 3HayeHHe KODHS YPaBHEHHS

x3 =1+ 3x,
K KOTOPOMY Yy HEro CBOIMJIACh 3ajaya O MOCTPOEHHH NPaBUJBHO-

161



ro feBATHyroJbHHKA [287, cTp. 78]. 3ameuaTe/bHbIH HTEPALHOH-
HBIH MeTOf AJf pelleHHs] KyOHUECKOTO YPaBHEHHs BHIA

x4+ Q=Px
nan Oxamwun Tusc ag-Hdun an-Kawu, paccMmarpusas 3ajgauy
Haxoxaeuus sin 1°[129; 169; 384, crp. 308—12; 461, ctp. 736—
738]. A. bpayumiooab HasBaa MerTol aJ-Kallm reduajbHBIM
[449, ctp. 72], a mo muenuwo . Tankens, stor Meton — HauboJjee
OPHTHHAJIBHBIH ¥ 3HAUUTEJbHBIH U3 BCEro, YTo GBLAO MOJYYEHO
CPelHEeBEKOBBIMH BOCTOYHBIMH MaTeMaTHKaMH, M He yCTyhaer Mo
TOHKOCTH M H35IIEeCTBY BCEM OTKDBLITHIM Ha 3amnaje mnocje BHeTkr
MeToaam npubauxenus [576, crp. 292].

KpoMe Toro, mJs pelleHHss KyOHUecKOro ypaBHEHHS IOJb30-
BAJIMCh METOJAOM KOHHYEecKHX ceyeHHH, pas3paboTaHHBIM ApeBHe-
TrPeueCKHMH MaTeMaTHKaMH, KOTOpHle, OJHAKO, He NMPUMeHUIR
€rc K MOCTPOEHHIO OfIIell TeOpUH KyOHUecKHX VpaBHeHuil [384,
cTp. 246—259; 290, ctp. 37—65; 374]. Ilo cumerenncty OMapa
Xanama [339, cTp. 69], A6y [dxadbdap an-Xasun u H6H ag-
XaficaM ¢ NOMOIILK KOHHUECKHX ceueHUi peluusau 3amauy Apxu-
Mela O AeJeHHH Iapa MJOCKOCThIO TakK, YTOOBl O6GBLEMBI CErMeH-
TOB HAXOAWJIHCh B 3aJaHHOM OTHOLIEHHH. DTa 3ajaua CBOAHTCS
K YpaBHEHUIO BHIA

x4+ ¢ = bx2,
ToT xe Mmeron O/ pelleHHs] KyOHUECKHX YPABHEHHH NPHMEHSIH
an-Kyxu u M6H ana-Jlaiic [1011].

O6mas reoMeTpHuecKasl TeOpHsl KyOHUeCKHX YpaBHeHHH NpH-
Hagaexur Omapy XaiisiMy; B ero 3HaMeHuToM counHeHuu «O jo-
KasaTe/JbCcTBAX 3ajau anare6pnl M anmykabansl» [339, ctp. 69—
112; 239—270] mnanbl kaaccuuKanus YpaBHEHHH, NOCTpOEHHE
KOpHe MeTOAaMH TeOMeTpHH W ONpeflelleHHe YHC/JAa MNOJOMKH-
TeJbHBIX DelleHHH U UX TPaHHUIL

B MaTeMaTHKe CTpaH HcjaaMa [esajiich NONBITKH NPHMEHHTH
reoMeTpHuecKHe METOABl H K DEIUeHHIO YpaBHeHHH 4-ff cTeneHu
339, crp. 46—47, 264—266], B yacTHOCTH, MMEIOTCSl yKa3aHHs,
YTO STHMH BONpocaMH 3aHuMasnHch M6H an-Xaficam [339,
ctp. 106—107] wu an-Kamu [178, cTp. 192]; usBecTHO pellleHHe
YpaBHeHHs

x* 4 2000 x = 20 x3 + 1900,
JlaHHOe ¢ MOMOWIBI KOHHYeckux ceuenuy [1011, crp. 115—1186].
Boabumoe BHUMaHHE B CBA3SH C 3THM YAeasJ0Ch NPHEMAaM IoO-

CTPOEHHS KOHHUECKHX CeyeHHH. CyH.IECTBOBaJIO JBa MeToaa: IIo-
CTPOE€HHE UHDPKYJIEM H JIMHEHKOH OTJENBHBIX TOUEK KOHHUECKOTO
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CeueHHs M HENPEPBIBHOE IIOCTPOEHHE C IOMOILBIO CIIELHAJIBHBIX
npubopos [119, 120, 187, 190, 486, 612, 884, 1016, 1026].

Uro KacaeTcsl NPHJIOKEHHH anre6pel, TO 3/eCb MaTEeMaTHKH
CTpaH HCJAaMa OCTABHJIH TDPEKOB Ja/eKOo N03aJH; OGBACHAETCS
3TO MOJAXOLOM K HayKe He KaK K reOMeTPHUeckoH, a Kak K uHC-
JIOBOH TeOpHH. 3ITO NO3BOJHJIO, HaNpHMeEp, JaTh apudMeTHye-
CKy!0 TPaKTOBKY X Kuurk «Hauan» EBkanzna (cMm. raasy VI).

MaTteMaTHKH CTpaH HCJaMa He BOCIPHHSI/IH TPHMEHSIBLIEroCs
MHAMALAMY  TOHSITHS OTpHUAaTesnbHoro uncnaa. Cefluac H3BeCTeH
(cM. BBIIE) ONMH c/yuafl HCIONB3OBAHMS €ro NOJ MMEIIHMM HH-
AMHCKOE MPOHCXOXK/EHHEe Ha3BaHHEM «JAOJI» B Tpakrare AGy-i-
Badsl o npakTHueckoli apHbMETHKE, HO TEODETHYECKH 3TO IOHS-
THE He pacCMaTpHBAJIOCh.,

Menee pasBHTON 1O CpaBHEHHIO C HHAMACKOH oOkasasack
ajarebpanyeckasi CHMBOJIHKA, XOTSl H B 3TOM OTHOIIEHHH K XV B.
(an-Kanacanu) Ovlnu chenaHel onpeneneHHble ycnexd. O6bIUHO
XKe anare6panuyeckue JeHCTBHS OMHCHIBAJHCH CJOBECHO.

§ 2. Couunenun no anrelpe

An-Xopeamu «Kparkas KHura
06 ucuncrenun anrebpol u anmyxabanei»

Benukuit cpenneasnatckufi MateMatuk MyxaMman u6a Myca
an-XopeaMH B MCTODHH aire6Gpsl CHIpasj He MEHBIIYIO POJb, YeM
B HCTOpPHH apudMeTHKH. Hauasao caMOCTOATENLHOMY Da3sBUTHIO
3TOH Hay4yHOH [AMCUHIJIHHBEL NOJIOXKHJ Tpaktar «Kpartkas KHura
06 HCUHCJEHHH aJ/Jrebpel M anMykabansl» («an-kurdb ajn-Myx-

tacap W xucab an-gxkabp Ba-n1-Mykabasna»), KOTOPBIM MO CIOBAM
C. Fannua, MOXHO paccMaTpHBaTh Kak ee QYHAaMeHT M Kpae-
yroJabHblff KaMenb [560, cTp. 264]. CaMo HazBaHue COBpeMEHHOH
HayKH anre6pbl HOCHT OTIEYATOK BJMSIHHMS TpyAa a/l-XOope3MH:
CloBO  «anrebpa» npeacraBasieT coboil BHAOM3MEHEHHE UYACTH
34roJIoOBKa 3TOT0 COYHHEHHS.

«Anrebpa» an-Xope3MH COXpaHHJAach B apabCKOM TEKCTe,
KOTOpBIH BMecTe ¢ aHriuickum nepesogom ®. Posena 6vl1 u3gan
B 1851 r. [749] no pykonucu Bonnesuckoi 6ubnnorekn OKedop-
CKOro yHHBepcHTeTa. Pycckuil mepeBoa Tpakrarta (¢ OTOKONHH
sToil pyKomucH) BbimoaHeH B. A. Posendenbrom [349]. Henasno
coof1aa0Cch, YTO CYLIECTBYIOT elle ABa apabCKHX CIIHCKa 3TOro
coynHenus [780, ctp. 95]. Kpome apabckoro NOAJNUHHHKA, HMeEeT-
csl IBa CPEHEBEKOBBIX JATHHCKHMX [epeBofa TPaKTara ajn-Xopes-
MH. ITepBrfi W3 HuX, npHHalJexamund Pobeprty HYecrepckomy
(XII B.), mosiBusica B CeroBuu B 1145 r. [630, 634] u ceirpan
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ype3BbIYAHHO BaXHYIO POJib B Pa3BUTHH MaTeMaTHKH B EBpone:
nmo mHenHo CapToHa, «MOXKHO CKa3aTb, YTO OH O03HAyaeT HadaJjo
eppornefickoii anre6pnl» [774, T. I, ctp. 176]. JlaTuHCKH# TeKCT
BMecCTe C aHTJIMHCKHM mepeBojaom H3naH B Hewo-Mopke JI. Kap-
nuHcKuM B 1915 r. [634]. Bropo# naTuHCKUE nepeBon, caesaHHBI,
oueBHaHO, ['epapno KpemoHckuM, usnan Jlubpu B 1838 r. [683].
HMeercss TakXke DS COBpDEMEHHBIX NEepDEBONOB COUHHEHHs all-
XopesMH; K HUM  OTHOCATCSl ONYOGJMKOBaHHBIA B HCCAEIOBAHHH
IO0. Pymka [756] nepeBol ¢ apaGcKoro OpDHUrHHaJja Ha HeMeUKHH
A3BIK, a TakxKe (¢paHuy3ckuf nepeson A. Mappa [694]. ['eome-
TpHuecKast yactb «Aare6pui» ony6aukosana C. [anauem [558].

WsyuenneM «Anre6pbl» an-Xope3MH 3aHMMAaJHCh MHOTHeE
uccnenoparenr: K. Pywka [756, 758] nas KpHTHUYECKHH aHAJIHM3
3TOrO TpaKTaTa, [epeBesl OTJeJbHbIE IVIABBl U OCTAHOBHJICS Ha
HCTOPHUH apabCKoro uHCJIOBOro 0603HAUYEHHSs, MaTeMaTHYeCcKoH
TEPMHHOJIOTHH  aj-Xope3MH, 3anauyax Ha JeJeHHe Hac/lelCcTBa
u np.; C. I'anau ynenun tTpyay aj-Xope3MH ocoGeHHO GoJblioe
BHHMaHHue [556, 558, 560, 562, 563]; I'. Buaeituep [1004, 1005] pac-
cCMOTpen MoApPOOHO TJaBy O JeJIeHHH HAcJeacTBa. Passiuydbie
BOTIPOCH!, CBAA3AHHBIE C TPAKTATOM, B YacCTHOCTH, 06 €ro HCTOYHH-
Kax H O BJIMSHHM Ha €BPONeHCKYl0 MaTeMaTHKy, OCBEILAIOTCS B
pa6orax JI. Pons [745], JI. Kapnunckoro [630, 634, 635], M. Cu-
mona [810], O. Hefire6ayspa [726], I. 3yrepa [879], T'. Caprona
[771], A. T1. FOurxesuua [384], T'. duectpeMma [514], Bocmana [444]
H Ap. CouHHeHHIO a/-XOpe3MH OTBOAATCS OOJbIIHE Pa3fiesbl BO
BCeX Kypcax HcTopuM Marematuku [332, 350, 461, 576 u np.] u B
o63opax HCTOpHH Hayku {703, 774 u np.l

«Aare6pa» ana-XopeaMH paclajaercs Ha TEOPEeTHUECKYIO U
cyry6o npakTHYecKylo yacTH. Bo BTOpOH wacTH paccMarpHBAETCs
npHMeHeHHe ajre6padyecKHX METOJOB K pelleHHI0 Pa3JHuHBIX
XO035IHCTBEHHO-OBITOBEIX, TODPIOBHIX U IOPHUAMYECKHX npobsaeM (B
YaCTHOCTH, 3afauy Ha U3MepeHHMe IOBEPXHOCTE#l U Ha HeseHHe
HaciaencTBa). 3ajayd Ha JeJleHHE HAC/ENCTBE, CBOJSIIHECH K
ypPaBHeHHsM |-Of CTemeHH, COCTaBJISIOT BaXKHHIH pasjes cpelHe-
BEKOBOH BOCTOUHOH anare6prl. Ajn-XopesMH JaeTr HX B BHIe
KOHKPETKBIX YHCJIOBBIX NPHMEPOB.

Bo BBeJeHHMH KHHTH YKa3aHa lieJb ee HanucaHus. ABTOp OTMe-
yaeT, yTo NpeasaraeMbie UM MeTOAbl 06JeryaTr pelleHHe MHOTHX
MPAaKTHYECKUX BOMNDPOCOB: MOMHMO 3a7a4, CBA3aHHHIX C AEJCHHEM
HacJe[CTBa, OHHM MOTYT HalTH NMpUMeHeHHe B TOPIOBJIE, 3eMJie-
MepHH, B cy/leGHBIX NPOLECCAX U B JPYrHX ciyyasx. Takum ofGpa-
30M, An-Xope3aMH NOKa3bBaeT NPaKTHYECKOe 3HaueHHe ajreGpel,
HO B TO Xe BpeMs [OJYePKHBAaeT OONIHOCTb €e METOMAO0B, YTO
CJIelyeT M3 BBOJMMBIX ONpefeseHHil M crnocoba H3JIOKEeHHS.
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Ipexne Bcero Jaercsi onpenenenue uucna: «Korga s pac-
CMOTpeJ TO, YTO HYXKHO TpH cyeTe, s Haules, yTo BCe 3TO €CTh
ypc/o. § Hamies, 4yTo BCE YHC/A COCTABJSAIOTCH H3 €IMHHL U el1H-
HHULA BXOLUT B cocTaB Bcex yucen [349, crp. 26]. danee orMe-
yaeTcsi, YTO Te YHcJa, KOTOPBIE HYKHbI B ajre6panyecKoM HCUHC-
JIeHHH, OBbIBAIOT TpeX BHIOB: «KODHH, KBaAPaThl U NPOCTOE YHCJIO,
He OTHECEHHOE HU K KODHIO, HH K KBaJpaTy».

TepmMuHoM «KopeHb» (mku3p) oOo3HAyaercss HeHU3BECTHas

BesqinuMHa: «Kopenb — 3TO BecsAKas Belllb, YMHOXaeMasli Ha ce6s,
6yab TO YHC/0, paBHOE HAH GoJbllee eIMHUIL], HJIH ApO6b, MEHb-
1iasi ee»; fMo BCel  BePOATHOCTH, TEDMHUH sIBJISETCH MNePEeBOAOM
COOTBETCTBYIOHIEro HHAMHACKOro TepMHHA (MyJa — KODeHb pacre-
uus). [losgHee B apabos3blYHOH MareMaTHYeCcKO# JuTepaTtype
Heu3BeCcTHas ofo3Hayasach CJAOBOM <«Belb» (wuaii). Keanpar
(man), B 6ykBaJibHOM TMEpEBOJEe «HMYHIECTBO», ONpeleNieH KakK
«TO, YTO NOJIY4aeTCsl H3 KOPHS TIPH €ro YMHOMEHHH Ha cebs».
«IIpocToe wuHc/0», T. €. CBOGONHBIA UYJeH ypaBHEHMs, Ha3blBa-
JIOCh JHpXeM — JeHeXHasl elUHHLa.

Tlepexolsi K pelleHUI0 YPaBHeHUH, an-Xope3MH LAeT KJacCH-
¢uxanuio ypaBHeHHH |- M 2-B cTemeHed H BBIIEJNSET LIECTb
BUJOB:

1) ax®=bx—  xBagpaThl DPaBHH  KODHAM®“; TpHMEpH:

x? = 5x, —;-xz = 4x;
2) ax® = c — ,xBajpaTsl paBHB uucaAy“; npumeps: xZ=3,
5x? =80, —-x2=18;

3) ax =c¢— ,KOpDHH  paBHH 4YHUCJY"; NpHUMEpH: X =3,
1

4x = 20, ~2—x = 10;

4) ax®+ bx = c— ,xBanpaTh ¥ KODHH PaBHEI YHCIY“; NpPH-

1

mepni: x2 + 10x = 39, 2x% 4 10x = 48, sz -+ 5x == 28;

5) ax? -} c=bx— ,kBagpaThl H 4uC/Ja pPaBHBl KOPHAM®;
npumep: x* -+ 21 = 10x;

6) bx + ¢ =ax®— ,kopHH ¥ umcaa PaBHB KBAaApary; MpH-
Mep: 3x -+ 4 = x2,

Takast knaccudukanus o6BACHIETCA TeM, UTO an-XOope3MH, KaK
H Jpyrve ydennle, TpeboBas, uyToGel B oOeux 4acCTAX ypaBHEHHS
CTOAJIH TOJOXHUTENbHbIE YJEHBl; 10 HX NPEJACTABJEHHSAM, YpaBHe-
HHe BuAa ax? + bx + ¢ = 0, rae Kakoil-1u60 K3 K03 (HHULHEHTOB
a, b, ¢ MoxKeT GbITb H OTPHLATE/bHLIM, HE HMEET CMBICA.

s mpuBeleHHs YDaBHEHHS K ONHOMY M3 3THX BH/IOB aJ-
XopesMH BBOAMT [Ba AEHCTBHs: MEPBOe M3 HHUX — aj-AKabp —
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COCTOHT B II€pEHECEHHH OTPHUUATEJBHOTO 4JI€Ha U3 ORHOH 4acTH
B ADYTYIO AJs NOJYUYeHHs B O00€HX YaCTAX MOJNOMHTENbHBIX uJe-
HOB. TepMHH «aJj-4Ka0p» OGBIYHO MePeBOAST KaK «BOCIOJHEHHE»
HIY «HCIpPAaBJeHHE CJOMaHHOTO UJeHa», XOTd Ha 3TOT CUYET Cy-
IIEeCTBYIOT W ApYyrHe MHeHus [469, 556, 703]; nanpumep, [anan
CUMTAET 3TO CJOBO IPOUCKOASLIHM OT JPEBHEBABHJOHCKOTO Ha-
3BaHHA HaykH 06 ypaBHeHHAX. VMMeHHO oOT 3TOrO TepMHHa, C
KoTopblM EBpona mosHakoMHuJach B CPeJHHE BeKa IO NepeBojiaM
paboT BOCTOUHBIX MaTeMaTHKOB, BO3HHKJO COBPEMEHHOE CJOBO
«aJqreBpa».

Bropoe neficTBHe — «aj-MyKafajna» — COCTOHT B IIPHBELEHHH
NoJO06HBIX UYJIEHOB B OO€HX YAaCTSX ypaBHEHHs; TEDMUH IEepeBo-
IUTCS KaK «IpOTHBONOCTaBJeHHe». [lo3nHee B anreSpanuecKHx
couynHeHustx (Hanpumep, y A6y 3akapuu an-Xaccapa uau V6H
aj-XapMa) BCTPeyaeTcs TaKxe CIelHaJbHBIN TEepMHH (aa-XarTr),
o6osHayaromuii JAeficTBHe NeJieHHs O0GEHX YacTell ypaBHeHHs Ha
obiuit xoadpduuuenr [469, 703, 950].

[Ipy mepeuuc/eHHH IIECTH BO3MOXMHBIX CJlydYaeB KBaApPaTHBIX
ypaBHeHHE  aj-XopeaMH IIPHBOAHT KOHKDETHBble IDHUMEpPBl HX
pelileHus,

PaccmarpuBasi ypaBHenue x? - ¢ = bx, an-XopesMHu naet mo-
HSITb, 4TO OHO MMeeT J[Ba KOpHSI; OH HcCAenyeT KODeHb

b b2
x=—2-— =z ¢ U YKa3bBaeT, YTO pEIleHHEM YDaBHEHHUs

2
ABJSETCS TaKXke X = %—l— V% + ¢ . TlpaBuno pasbacHsaeTcs
Ha TmpuMepe
x2+ 21 = 10x.

«Ecnu, Hanpumep, KBajgpaT ¥ YHCJO ABAALATb OLMH AHpXeM
paBHBl JECATH €ro KOpPHSM, TO 3TO O3HayaeT: ecJd NpHOaBHTH K
KBajapaTy JABaAllaThb OJAHH AHDXEM, MOJYYHUTCS PaBHOE NECATH
KOpHsIM 3Toro kBajapara. [IpaBujio ero TakoBo: pasiBOd UHCIO
KOpHE#, IOJYYHTCS [N8Thb. YMHOXb 3TO Ha paBHoe eMy, Oyner
IBajlAaTh NATb. BBIUTH H3 3TOr0 ABaJALAThb OJHH, KOTODHIE, KakK
CKa3zaHo, ObLIH C KBaJpaToM, ocTaHeTcss uereblpe. k3Biaexku w3
3TOTO KOpeHb, 0yZeT [Ba. BBIUTH 3TO K3 NOJOBHHHL YHCJIA KOp-
Hel, T. e. ISATH, OCTAHETCH TPH: 3TO U OyJeT KOPeHb KBajpara,
KOTOpBIH Thl HCKaJ., Ero KBajpaT — [eBsATh; ecju Xouellb npuba-
BHTb 3TOT KOp€Hb K NOJIOBHHE UYHCJa KOopHel, OyAeT ceMb, 3T0
TOXE€ KODeHb KBajpaTa, KOTOpHIH Thl HCKaJj; ero KsaipaT —
COpOK JeBaTb» [349, cTp. 28—29]. B Teopuu OH NpH3HABaJ 1Ba
KOpHSl — Ha NPAaKTHKe I10JIb30BaJICs JIHIIbL OAHUM H3 HHX. HyJe-
BOE pellleHHe YypaBHEHMsS MEPBOTO BHAA OH, KAK H MaTeMaTHKH
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DoJiee no3iHero BpeMend (BmaoTb a0 XVII B.), He paccMaTpuBan
[384, cTp. 193].

OxapaKTepH3oBaB KaxIbli BHJA yYDaBHEHUH M [IOKAa3aB Ha
npUMepax npaBu/aa peLIeHHs, al-XO0Pe3MH J1aeT reoMeTpHUecKoe
JO0KAa3aTeJIbCTBO 3TUX OpaBua s 4-ro, 5-ro U 6-ro BHAOB, KOraa
pelueHHe He CBOAHTCS K POCTOMY H3BJIEYEHHIO KOpHs#A. Tak, pac-
cMaTpuBasi ypaBHeHHE

2
X +px=gq,
OH [aeT [Ba I[OCTPOEHHS, COOTBETCTBYIOLIHE NPEoGpa30BaAHHUAM

2 2
SHER I

A\ 2 2

wrolge) e (4] -e ()
Paccyxnenune Benercs Ias npHMepa

x2 4+ 10x = 39, T

KOrja BCIOMOTaTelIbHble  IPeo6pa30BaHHS RN
umewnT BHA (puc. 13)

X 42X+ 4.6 =394 95 2
" Puc. 13,
X2 4 2-5x + 25 = 39 + 25,

OJHAKO OHO HOCHT OOIIHH xapakTep. B «[saBe 06 yMHOKEHHH»
an-Xopeamu [349, crp. 33—39] B csoBecHol GopMe maeT mpaBu-
JI0 YMHOXEHHS] IByusJeHoB (x=*a) (y=*b), comnpoBoxznas ero
npuMepaMHu

(10+ 1)(10+2)=10-10+1-104+10-241-2=
=100+ 104+ 20 + 2 = 132;
(10—x)-10=10-10— 10x =100 — 10x;
(100+x)(10+x)=10-10+ 10x + 10x 4+ x-x =
= 100 4 20x + x%;

(10 —x)(10 —x) =10-10 — 10x — 10x + x-x =
=100 — 20x + x2
U T. 1. 31ech OH (GOPMYJHDYET NPaBHIO 3HAKOB, HAYyILee oT [Ho-

thanra, KoTopoe 3aTeM BOCIIPOM3BOAHJIOCH B aare6paHyecKux
COUMHEHHAX OoJsiee I0O3JHEro BpeMeHH; HJs MOCJHEJHero U3 yka-
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3aHHBIX PUMEPOB OHO BHIMVISIAHT TakK: «EcaH cKaxyT: Aecatbh 6e3
BeIM YMHOXEHBl Ha JecATb 0e3 BellW, TO CKaXH: 1ecsTb Ha
JecsiTb — 3TO CTO, BHIUHTAeMasi (HAKHC) Bellb Ha [ECsITh — 3TO
BbIYHTAEMble JECSTb BellleHd, CHOBA BbIYHTAEMble LeCATb BeLUEH H
BhIUHTAeMasl BelUb Ha BHIYUTAEMYIO Bellb — 3TO NpHOaB/asieMbli
(saun) xBaZpars. TepMHHBI «3aHA» H «HAKUC» B 3TOM 3HAYEHHHU
NPOYHO BOIIJMH B apafosi3bl4HYIO CpPEJHEBEKOBYIO MAaTEMAaTHKY.
IlpaBHJiO 3HAKOB HHOIZA paccMaTPHBAJIOCh OTAEJBHO M JOKA3bl-
BAJOCb TEOMETPHYeCKH (HAmpHMep, B TPaKT4aTe MaTeMaTHKa
XIII B. Xamauna au-Hacadu [5]).

B «[naBe 06 YBEJIMYEHHH ¥ YMEHDIIEHHH> TaKXKe CJIOBECHO
H3J1araloTcsl NpaBuJia AeHCTBHI Haj HPPALHOHAJLHBIMH KOPHSIMH
(nxkn3p acaMM — B OYKBaJIbHOM I€DEBOJE «IJyXOH KODEHb»), B
YaCTHOCTH, PABHJ/IA BBEJEHHS MHOXHTEJEH NOJ paluKaJjbl U Bbl-
HECeHHsI HX HM3-IIOA pajMKaJ/IOB, MPaBHJIa YMHOMEHHS H JeseHHs
palHKaJioB; HanpuUMep,

21/x_1/2 2x =V 4x;

V5 -V10=V50;
2V 9 -3V 4=V36-136=236

u ap. [TpaBuna cnoxeHHs U BHUYHTAHHS MHOTOWJEHOB, HANpU-

mep, (J/ 200—10) + (20— 1/ 10), MITIOCTPUPYIOTCS reoMeTpHye-
CKH—OTpe3kaMu. AJ-Xope3Mu OTMeHaer, 4TO €C/AH PacCMaTpH-
BaeTCH cayual, KOrjd BETHUMHb!, BXOASIINE B JAHHEIE BLIPAXK €HHS,
HEOJHOPOAHbI, HANPHMED, eCJaH

(100 + x2 — 20x) + (50 4 10x — 22),

TO AJIsl HETO «He IIOCTPOEH YepTeX, TaK Kak 3[eCb TPH pasJvd-
HBIX poJa — KBaApaTbl, KODPHH M UYHCJAa H HET TOrO, YeMY OHH
PaBHBI; MBI MOIJIH OBl 1aTh YepTeX M 3TOrO caydas, HO OH He OBl
651 siceH. CioBecHOe N0Ka3aTesabCTBO IIPOCTO. Thl 3Haelllb, UTO Y
Tebst cTo M KBajapaT 6e3 ABaAllaTH KOpHeEH, H eclH NpHUOAaBHTbL K
HHM DATBAECAT W JeCATb KOpHeil, NoJy4aTcsl CTO NATbAECAT U
KBanpar 6e3 JecsiTH KOpHeH, TaKk Kak 3TH 1ecsTb KOpHell BocmoJ-
HAT BBIYMTaeMble JBajillaTb KODHel o JecaTH KopHeit. Ocraner-
€5l CTO NATbAECAT M KBajpar 6e3 necsatu KopHell. Ho BMecTe ¢
cotHeii Ob1 kBazpaT. ITo3TOMy ecau Thl BBIUTELIb H3 CTa ABA
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KBajpaTa, BHUMTAaeMble H3 NSATHAECATH, TO KBanpart yiaer Gaaro-
daps KBaApaTy, H y Te6s ocTaHeTCAd KBAaApaT H NOJYYHTCS CTO
naTthaecAT 6e3 KBagpara U 6e3 fecATH KopHell» [349, ctp.38—39].

B asre6panueckoM counHeHuH an-Xope3MH CONepKarci H
HauGosee paHHue B apabosA3blyHON JHTEpaType CBEAEHUS IO
reomeTpud. B uacrHocTH, nOkasaHa TeopeMa [ludaropa aas
cly4yas paBHOGELDEHHOrO MPAMOYFOJBHOIO TPeyroJbHHKA; Bhl-
YHCJEHH IJOWAAX TPEYyroJbHHKa H Kpyra, oo0beMun cdepsl,
LHJAHHADPA U np An-XopesmH GblIM H3BECTHbl TPH 3HaYeHUd T,
a MMEHHO 3— VIO 2832 U3 KOTOPBIX [Ba MOCAEIHHX

20000 °
HMEIOT mmm"{cxoe NIPOHCXOX IeHHe.

Hcenenosarenu yaensioT MHOrO BHMUMaHHS Bompocy o dyHzaa-
MEeHTe, Ha KOTOpPOM BO3HHKIa «Aure6pa» an-Xopesmu. MHenus
N0 3TOMY NOBOAY pasiesloTca. Ec/H CTODOHHMKM OJHOrO Ha-
OpaBJeHHs  pellaloliee 3HaueHHe NPHULAIOT BJAHAHHIO JpeBHe-
MHIUACKOM MaTeMaTHKH Ha TOM OCHOBAHHMH, YTO COBPEMEHHHKH
as-Xope3MH CaMM 4acTO YKasblBaJM Ha UHIHACKOE HNPOUCXOXKIe-
HHe Tak HasblBaeMoii apabckoii apupMeTHKHM u aarebpwl [576,
810], To CTOPOHHHKM APYroro HanpapJeHHs CUYUTAIOT NpPEBaJHDPY-
IOUIMM rpeyeckoe BO3JeHCTBHE, TpPH3HaBasi H HEKOTOPYIO POJb
UHAUACKOTO 37eMeHTa [461, 745]. [lpencrasuTenyu TpeTbero Ha-
NpaBJEHHUA BO3BOAST HCTOKH «A/re6pbl» an-XopesMH K MaTeMa-
THKe [pesnero Bocroka. Hanpumep, O. Heiire6aysp BbisiBJsieT
BABUJIOHCKME apudMeTHyecKHe M ajre6paHyeckue TPalULHH B
tTpynax 'epoHa M cuurtaer, 4To OHH OBIH BNOCJEACTBHH NIPOJLOJI-
JKeHBl B COYMHEHHH aJ-Xope3MmH; BooOlIe, 0 ero MHEHHIO, 3TH
TPaAMLHH MOXXHO OOGHapYXHTb B TaKHX pasjesax 3JJIMHHCTUYE-
CKOM M apabCKof MaTeMaTHKH, Kak 3aJaud Ha JejeHUe Hacijef-
cTBa, aare6pa tuna Juodanra u T. 4. [726, cTp. 146—147].

Hosble JaHHBE, [OOJyYeHHble COBETCKUMH HCTOPHKAMH H
apXeoJoraMH B XOJe H3y4YeHHS KYJbTYPHOrO NPOULIOrO CpeiHe-
a3vaTCKUX HapoJOB, MO3BOJSIOT NMpPeLNOoJOXHTb, YTO HCTOYHHKH
TpynoB an-XopeaMH cJjeLyeT HCKaTb NpexjJe BCero B HayuyHbIX
TpaiMIUaX Xope3Ma, CJIOXKHBIIUXCA NIOJ BJHSHHEM KaK JpeBHe-
BaBHJIOHCKOH, TAK ¥ Tpeueckoi, 8 BO3MOXKHO, 1 HHAUICKOH HaYyKH
[230, 383].

Posib an-XopesMH B HCTOPUH ajreGphbl 4pe3BbIYAHHO BEJIHKA,
XOTs OH M He fBJSIeTCsi, KAK MHOTAa JAyMaJH, eIHHCTBEHHBIM
TBOpUOM 3TO#l Hayku. Ero «Asre6pa», mOJOXHBIIAsi Hayalo
Pa3BHTHIO HOBOH CaMOCTOATEJbHOH HAYYHOH NUCLUMILIHHBI, MO3J-
Hee KOMMEHTHPOBaJ/ach H COBepUIeHCTBOBAJAaCh MHOTHMH BOCTOY-
HeIMM MaTematdkamu (A6y Kamun, an-Kapamxu u ap.). Iloa
HeNoCpeACTBEHHBIM BO3AEHCTBHEM Tpyaa aJ-XOPe3MH HaXoAHJcs
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Takoll BbIAamoliMics  espomefickuii Maremarunk XIII B., Kak
Jleonapno [Im3aHckuii — aBTop 3HaMmenurtofi «Liber abaci»
(cM. ra. VIII). Teopus anre6panyeckKuX ypaBHeHHI 2-H cTeleHH
no XVI B. ocraBanack, o cylUecTBy, B TOM e BHIAe, B KOTOPOM
oHa 6bl1a npejcTaBJeHa an-Xope3MH.,

AbBp-an-Xamung nbu Typk an-Xyrtranu
«Jloryeckass HeoBXOAMMOCTL B CMELLAHHBIX YPABHEHMSAX»

H6n Typk, coBpeMeHHUK ai-XopeaMmn (cm. ra. I, § 2, n. 4),
6bLLT M3BECTHBIM YU€HBIM, aBTOPOM IONYJ/SPHLIX MaTeMaTHYeCKHX
courHeHHH. B 1962 r. BrmepBble onybJHKOBaH H H3yYeH ero Tpak-
TaT «JlorHueckass HeOGXOZUMOCTh B CMEHIAHHBIX YDABHEHHUAX»,
B KOTOPOM NOAPOOHO H3JaraeTcsi TEOPHS KBAJPAaTHLIX ypaBHe-
Hu# {780]. A, Causu BUAUT B 5TOM TPAKTaTe CBUAETEILCTBO TOTO,
yro Hu ana-Xopeamu, HH MGH Typk He OBLIM OCHOBAaTESIMU
anre6pbl, a NPeACTaBJSJH TOT 5Tan Pa3BUTHS 3TOH HAYKH, Korja
OHa B OCHOBHBIX YepTax yxe Obl1a chopMHpOBaHa,

Cabur ubn Koppa «PaccyxpeHme o6 muccrnenosaHun BONpocos
anrebpbl ¢ NMOMOLLLIO rEeOMETPHUECKOro [OKAasaTeNbecTBan

ITO0 HebOJbIIOe COYHHEHUE, U3BECTHOE B €QHHCTBEHHOH CTaM-
Oyabckoit pykonucu (Aiya Sophia, Ne 2457,3), 6rui0 Hccaenosa-
Ho B 1941 r. TI. JliokeeM, KoTopslii ony6ankoBan apabGeKui
TeKCT BMecTe ¢ HeMeLKHM nepesoaoM [689].

Cabur uOH Koppa cTaBHT uenb— 1aThb TCeOMeTpHUEcKoe
pelueHHe KBaJpaTHOro YpaBHEHHS] TPeX KaHOHHYECKUX BUIOB

x24-px=gq, x*+qg=px,

x*=px+q (p>0, ¢4>0)
¥l YCTAHOBHTb COOTBETCTBHE 3TOrO peLIeHHs anrefpandyecKHM.
{Ipu 5TOM OH OCHOBbIBaeTcss Ha 5 ¥ 6 npensomenusix KHUrd Il
«Hauan» Eskaupa. [IpumeuarenpHO, uTO TEPMHH «aj-Axkadp»
OH TPHMEHseT yXKe He /s OnpejesieHHs KOHKDETHOro AeHCTBHS,
a 0603HauaeT UM 06/JacThb MaTeMaTHKH. Tex, KTo pewraer ypaBHe-
HHUS YHCTEHHBIM METOJOM, OH HasblBaeT «ajreGpaucTaMu» (axa
an-1xabp), kak nosgHee Omap Xaitsawm [339, crp. 71].

B npoTuBomoao¥XHOCTE OGOJBUIMHCTBY CBOHX COBPEMEHHHKOB,
OH 0003HauaeT HEM3BECTHYIO He CJOBOM HIafl — Belllb, a AXKHU3p—
KOpEHb.
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ABy Kamun Wyama ubn Acnam
«Knura o6 anrebpe u anmykabane»

Tpakrar A6y Kamuna (cm. ra. I, § 2, n. 15) «Knura o6 aij-
reGpe u anmykabajne» (kutdb an-mxkabp Ba-l1-mMykdbana) ymo-
MHHaeTCs CpPeJHEeBEKOBBIMH HCTODMKaMHM KaK BaxKHelflllee IIOCJ/e
TpyLa aja-XopesMH COuHHeHHe 1o ajreGpe. DTOT TPaKTaT OKasall
3HAUHTeJbHOE BJHSIHHE Ha pa3BUTHe aare6pbl Ha Boctoxe u B
EBpone; on gBaxapl KOMMEHTHpOBaJcsi apaGCKHMH MaTeMaTi-
kaMu X B. (KOMMEHTapHH, aBTOPaMH KXOTOPBIX OBLIM YueHble
X B. Anu u6H Axman an-Himpanu u an-Hcraxpu, He coxpauu-
JHch). Ero BiHsiHHe cKasaJgoch Ha anreGpaHueckoOM COYHHEHHH
an-Kapamxu, a 3ateM Ha counHeHuH Jleonapmo ITusanckoro.
B cpennesekosoit Espone Tpakrar A6y Kamuaa 6bl1 mepesenen
Ha HCNaHCKHH, ApeBHeeBpelickuit (XV B.) M JATHHCKHI S3BIKH.
HmMeroTess aBe, moxa HeHCccaedoBaHHble, apabcKHe DYKOMHCH
Tpakrata [450] (omna u3 Hux Haxomgutcs B Crambynae [672,
<Tp. 460]).

«Knura o6 aare6pe u anMykabaje» cTaja H3BeCTHa HCTODH-
KaM MaTeMaTHKH JqHmb B 1841 r., korna M. lllane o6paTtua BHH-
MaHue Ha DYKONHChb JIATHHCKOTO IIepeBofa 3TOTO COUMHEHHSI.
C comepxaHueM TpakTaTa MO3HAKOMUIMCH IO JIATHHCKOMY Iepe-
BOLy, Xpauawemycs B Ilapuxkckoit Hauumonanabnolt 6u6aHoTeke
(7377 A, an. 71 06.—93 06.) u u3yuenmomMy B 1911—1912 rr.
JI. Kapnuackum [631, 632], a 3areM o mpeBHeeBpeiickoMy
(ITapux, 1029,7 ; Mionxen, 225,5), TEKCT KOTOPOTO ONYyGJHKOBAH
B 1935 r. H. Befin6eprom [926]. TTonpoGHbIH aHaJH3 3TOTO COYM-
Hegus nan A. Il. IOmkeBuu [384, ctp. 208—217]; HceaenoBagueM
€ro 3aHUMaJHChb H Ipyrue aBTophl [558, 679, 725].

AnreGpanueckne Metoasl A6y KaMus NpUMeHST M B APYTHX
counneHusix. B Tpaktate «O npsMOyroJibHHKe H NECATHYTOJbHHU-
Ke» (BO3MOXKHO, YTO B MOJJHHHUKE OH HOCHJ HasBarue «Kuura
06 usMepeHHH» [872]) ¢ MOMOIIBIO 3THX METOIOB BBEIYHCIEHBI CTO-
POHBI BIHCAHHOTO M ONHCAHHOTO NPaBHJIBHOTO NSTHYTOJbHHKA U
JecATHYTONbHHKA. TpakTaT He coxparWics B apabCKOM OpDHTH-
HaJle H H3y4YeH [0 MMeluMes JpeBHeeBpelickomy (MioHxeH,
225,3°) u aartunckoMmy (ITapux, 7377) nepesomam; B 1896 r. on
6ol nepeBelleH Ha UTAJbsSHCKHIT S3bIK C eBpefickoro Texcra [765],
ap 1910 r. . 3yrep ony6auKoBas HeMEeIKHH NEPEBOJ C JIATHHCKOH
pykonucu [872].

Tperbe counnenHe A6y Kamuna, momeninee no Hac, — «Kuu-
Ta 0 PeIKOCTSIX HCKYCcCTBa apH(MeTHKH» -— COXPAHUJIOChH B apal-
ckoit pyxomnucu (Jlefizen, 1001, nn. 50 06. — 508 06.) u nepese-
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JeHo Ha Hemeukuii I'. 3yrepom [873]; B HeM faHO peureHHe Heompe-
JeJIeHHBIX YpaBHEHHH B LeJBIX UHCJaX.

B usnoxenuu ajare6pel a6y KaMua BO MHOTOM cheiyeT 3a
an1-XOpesMH, HO B psile BOMDPOCOB MIET ropasio jAaJjblle CBOEro
npeawectseRHuka. Ccplnasgch Ha an-XopesMH, OH BBOLHT ONpe-
JeJeHHs KOpHS, KBajpara M IPOCTOro 4HCJ/a, HO BIOCAEICTBHH
paccMaTpuBaeT Takxe KyG HeH3BeCTHOH (Ka‘0), ueTBepTyio cTe-
neHb — KBaJpaTo-KBaapar (Mana an-Maja), NATYyI0 CTelleHb —
KBaJpaTo-KBaApaTo-Beulb (Man MaJa mail), urecTyio — ky6o-kyb
(xa‘6 an-xa‘6) M BOCBMYIO — KBaJApaTO-KBajpaTO-KBaApaT (MAaJ
MaJ aja-MaJa).

Kak u an-Xopeamu, A6y Kamun paccMaTpHBaeT TOJNBKO ypaB-
HeHHs |-H W 2-ii cTeneHell W TakXe T[07pasfensieT HX Ha UIECTh
KaHOHMYeCcKMX BHN0B. [IpaBuna pelleHHs pasbsACHSIOTCS Ha NpPH-
Mepax, 3aUMCTBOBAHHEIX Y a/l1-XOpe3MH, HO NPH TeOMeTpHYECKOM
LoKasaTeabcTBe HX A6y KaMuJ HIET HHBIM NyTeM, OCHOBBLIBASICH
Ha npepjoxeHusnx II xuurn «Hauans Eekauna [384, crp. 209—
2111

IIpumeuatensuo [384, ctp. 211—212], yTo, n0AB3YsACH PHEMA-
MH reoMeTpHueckoH anare6prl, A6y KaMun B To ke BpeMs OTCTy-
Nnaer oT ee Ba)KHeHlero MPUHIHIA — NPHHIHNIE OJHOPOLHOCTH:
OTpe3KaMH OH H300pa)KaeT H YHCJO0, H 1-10 H 2-10 CTeNeHH HeH3-
BECTHOH, B TO BpeMs KaK OOBIYHO KBaJpaT BeJHYHHBI NpPELCTaB-
JISIAICS KBAJPaTHON IJIOCKOH GUTYpOii.

Hznaras npasuna aareGpanyeckoro ucuucaenus, A6y Kamui
JgaeT crnoco6 YMHOMXeHHs JBYYJeHOB, Pa3bsiCHHUB NPABHJIO 3HAKOB
H NIPaBHJIO OeJEHHs KOpHeH, W NEepPeXOAUT K CJOXKEHHIO H BBIUH-
TaHHIO pajuKasnoB. IIpy 3TOM OH MOJb3yeTCs COOTHOIUEHHEM,
KoTopoe, 6yAyud 3aNHCaHO B COBPEMEHHLIX CHMBOJaX, HMEeT BH]

Va+Ve=Vatb+2Vab.
STO NpaBHJO HAJIOCTPHPYETCA NPHUMEDPAMH
Vis+V8=)V 18+8+2) 144 =V50=5) 2

(3TOT mpHMep BNOCJIEACTBHH BOCIDOM3BOAMT an-Kapamxu),

Vio+Ve=V12+2V%0.

B nocienHeM pasnesne COuHHEHHs JaHbl pelleHHs 3ajay,
YacTb W3 KOTOPHIX CXOAHAa C NMPHMepaMH aj-XOpe3MH, 4acTb Xe
3HAYHTENbHO cJoXKHee. ABTOP CBOGOLHO onepHpyeT KBaJpaTHYHEL-
MH HPPAalHOHAJbHOCTAMH H IOKA3EIBAET BLICOKYIO BBIUHCJIHTEb-
HYIO TexHHKy. KBampaTHBIH KOpeHb BLICTYMaeT 3[ecb KaK 0OBeKT
YHUCTO apHMeTHUECKOH NMPHPOJLI, BCTpeuasch He TOJABKO B Kaye-
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CcTBE KopHeH ypaBHeHHs, HO H Kaxk ero xosdduuxent [384,
cTp. 213; 383, crp. 383, 384]

A6y Kawmua, no-sHaumomy, ObL1 MEPBHIM apabos3blYHBIM
aBTOpPOM, KOTODBIH pellaJ 3afayH reoOMeTpHH aareGpaHyecKuM
MEeTOJ0M; IBa NpHMEpPA TAKOTro POofa HMEKTCH Yy an-XOopesMH, HO
OHH NPHBOAAT K NPOCTBIM YpaBHEHHSM 0e3 HppallHOHAJbHBIX
Ko03dduunenToB. Bo BTOpOM H3 Ha3BaHHBIX BbIIE TpakTaToB Afy
Kamusn naer wHpoKoe INpHJOXKeHHe anre6pbl H reomerpuu. On
ONpeJessieT CTOPOHB BIOHCAHHBIX M ONHCAHHBIX NPABHJBHBIX
NATHYTOJIBHHKOB M JEeCATHYTOJbHHKOB, IIPHYEM NOAXOIHUT K pe-
LIEHHIO 3aJa4yH C COBEPLIEHHO HOBOH, MO CPaBHEHHIO C IpeKaMH,
TOYKH 3peHHsi: ecH y EBkinaa TpeGyeTcst IOCTPOUTL ¢ MOMOILBIO
UMPKYJIS M JHHEHKH COOTBETCTBYWOIUUH oTpe3ok, To A6y Kamuiu
BHIUKCJASET €ro AJHHY, pelias KBaJpaTHoe ypaBHEHHe, H BbIpa-
JKaeT ee yepes AMaMeTp Kpyra; aHaJOrHYHO OH peliaeT o6paTHyo
3ajauy. Ero He unHTepecyeT KJaacCHOHKAlMs 3THX OTDPE3KOB,
nanHas B KHure X «Hauaum».

Ecan npuMEeHHTh COBPEMEHHYIO CHMBOJIHKY, 0003HAYHB ue-
pe3 S, CTODOHY BIIHCAHHOTO MHOTOYTOJIbHHKa, a uyepe3 S, —
ONMHCAHHOTO, 4yepe3d — AHAMETP KpYTra, a Yyepes ¥ — ero paauyc,
TO OCHOBHHIE Pe3yJbTaTrhl, MonyuyeHHue AGY Kamuiom, Moryt
OLITh 3aMHCAHH B BHIE

1) s = I/—d- V——d‘——r 1/5__]/5

paccmarpHBaetcst cayvyait 4 = 10, korza

S5 = 1/62—;-——]/781% :
5 d —
2) S1o= Vﬁ dz_T —_-—;‘—V'S ‘—‘1

3) Ss=Vse—V20d =2r)5—2V75 );
4) S,°=1/d2—V%d* =2rl/1—%v’§ :
= ST
d=l/ 25§+]/%s; =5 ]/ 2+ 2V7F ;
d=l/s§+]/—§~3‘; =55]/1+%V'5 ;

7) d=s,+V 58, =s,(1+1V5);
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8) d= )5S, +V 208} =SV 5+2V5;
5 . 5 3 5,
9) Sis=l/§d +V o @ +V g - o7 & =

=V 10+2V5 + V3 —VT5).

UssectHo [765], uto Jleowappo ITu3aHCKME 3Han 3TOT Tpak-
tat AG6y Kamuaa ¥ ucnosan3oBal ero B COUMHeHMHM ,Practica

geometriae* [677].

Tpakrar an-Xawumn «O BbIYMCTIEHUM
MPPaUHOHANBHBIX KOPHEW»

Myxamman u6H AGn-an-Asuz An-Xamumu (cm. ra. I § 2,
n. 20), yuenn#i X B.,U3BeCTEH KaK aBTOP aCTPOHOMHUECKHX Tal-
aunt M rtpaktata ,O BBUHMCIEHHH HUpPpPalHOHANBHHIX KOpHeH®
[863, § 181], coxpanuBmerocs B aBYX pykonucax ([Tapux,
2457, 16° u Oxcdopa, 1,940/2). Hamu coenan nepeBoa BTOPOro
COUMHEHHs MO MapHKCKOH pyKonmucu. ¥YkasandHe Ha To [450, SI,
cTp. 386], uTO (PaHIY3CKHI MepeBOX 3TOrO TPaKTaTa, BHIIOJM-
HeHHull ®. Bénke, onybaukosan B ,Journal, asiatique®, t. 19,
sept. — oct. 1851, omu60OUHO: BO-NEPBLIX, CEHTAOPEM-OKTAGPEM
1851 r. matupyercs He 19, a 18 TOM 3TOro U3jgaHus, a BO BTO-
pHIX, Cpead ONYyGJHKOBaHHBIX B OOOHX 3THX TOMax IIepeBOJOB
Bénke Ttpakrar an-XamHMH He 3HAUUTCA.

Tpakrar an-XawHMMH, KaKk 4 MHOTHe JpYyrHe U3 MapHKCKOH
pyKonucH, nepenucasn u3BecTHbH yueHbli X—XI BB. ac-CHuxH-
34, KOTOPBI INoJb3oBaJca Konuelt, coctaBaeHHofi Hasudom HOH
IOmHoM an-Myrata66uboM. H3 paccmarpHBaeMoro Tpakrarta,
MeX1y HIpOYHUM, CaelyeT, UTO aJ-XaUlMMU HamucaJ TaKXe COYM-
HenHe «[locratouHoe 06 apudMeTHKe», 0 KOTOPOM B JHUTEpaType
YNOMHHAHUH HeT.

B npeaucsoBHH aBTOpP TOBOPUT, YTO UeJdb €F0 COYHHEHHH —
NOMOYD HAUHHAIOUIKM U YTO OH Pa3bsICHHJ D5l HEACHBIX MPENJIO-
KEeHHI «C MTOMOIUbIO YHCET».

Tpaxkrar npencrasaser coGoii XapakTepHblil NprMep OTHOIIe-
HHS MaTeMaTHKOB CpelHeBeKOBOro BoCTOKa K W3JIOXKEHHIO Ipa-
8HJl apHPMETHYECKUX JeHCTBHH HaJ YHC/JOBBHIMHM HPpaLHOHAMb-
HOCTAMH. C OQHOH CTODOHBL, aBTOPy sicHa apHQMeTHUecKas
CYIIHOCTb HpPPAUMOHA/IBHOH BeJHUYHHBI, H KaXKA0€ NPABHIO OH
BBIBOJHT, OMHpasfCh Ha aHAJOrMYHOE MpPABWJIO [IJs 4HCeN; ¢
APYrOH, NpH JN0Ka3aTe]bCTBE MOJYYEHHOrO MpPaBHJIA OH CYHTAET
HEOOXOLMMbIM  06paTHTBCH K FeoMeTpuH. POpMYJIHPYS sajauy,
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rie LOJKHO [OJYUHTLCS HppalMOHAIbHOE 3HAYEHHE, aBTOD, TEM
He MeHee, TpeGyeT HaHTH 4HCJO. _

Tlepsoe npasuao (YVa + 1V 6 )XV a —V b ) chopmyaupo-
BAaHO 11O AaHaJOTHM ¢ mnpaBuiom (¢ + d)(¢c —d)=c*—d® nas
paLMOHAJBHBEIX YHCeJ H AOKAa3biBaeTcss FeOMEeTDHYeCKH Tak: Ja-
Hbl 1Ba KOpHs, H3oOpaxaemsie npaMeiMu CBu BD, rne BD>CB;
nycts BA = CB. Tpe6yercsas nokasaTh, 4TO

BD?* —CB*=CD-AD.

JeiicTsuTebHO, Tak Kak BD?* = AD* + BA* —2AD-BA (Haua-
na“, ku. I, 4) uBA = CB (otkyzna 2BA = CA), umeem BD? =
=AD?+ CB?+ AD-CA; Toraa

BD?* — CB?* = AD*+ CB* + AD-CA—CB*=AD*+ AD-CA.
Ha ocHoeauuu 3-ro mpepsoxeuuss u3 Il xkuurn ,Hauan®
AD* + AD-CA=CD-AD,

oTCloAa
BD? —CA*=CD-AD.

npaBH.’IO YMHOXEHHA KODH{ HA DPALHOHAJBHOE YHCJO BbLIBO-
JHUTCA O 4HAJOrHH C IIPABUJIOM: €CJIH @ H b paIlHOHaJIbeI TO

ab =Y a%b®. [laetcs mpuMep: /5 4= 5L .16 =9,
b 16

Kak u B nepsom cayuae, A/ BCeX CAEAYIOUHX HHXKE MpaBHI
NPHBOJHUTCH I€OMEeTpHYeCKoe A0KAa3aTenabCTBO.
Ilpn BHIBOAE NpaBuaa AeJe€HHs KOPH Ha YHCAO aBTOp oc-

HOBbIBAE€TCA HA IIpABHJE AJA PAUHOHAJbHBIX YHCEJ: l/ - =

Va V5 _ Vs

=T/—_J{ CONPOBOXAAET €ro MPHMEPOM —z— =5

ITo aHaJoruy C NpaBHJOM: €CJAH IdaHBl TPH (PaLHOHAIbHBIE)
ab
yucsaa @, b, u ¢, 1O — ¢ b=a:c, dopmymmpyercs npaBu/O

pellenHus 3alauH: HafiTH YHCJIO, KOTOPOE OTHOCHTCH K JAHHOMY
KODHIO H3 DALHOHAJbHOTO YHC/IA, KAK OTHOCATCS MEXAY COGOH
IBa JAaHHBIX 4MCaa. Hampumep, nycTs Huiercs 4uC/IO X, AAS

KOTOPOTO —= — 2. ABTOD yTBEPKIAET, 4TO X — 32«
V'IT) 5° y p ’ 5°

NTOKa3biBaeT 3TO CJAEAYICIIHM BBIYHCJAEHHEM:

3 0 9 10 90
YT -V 0 YT/

25
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90 3
N _ /32
L/;5 5

T3 _ 3y
Takum o6pasom, l/ 3§=_1§.-

3

3%
V10

Peurenuss ABYX MOCJEeIHUX 3aj1a¥, paccMaTpUBaeMbIX aj-Xa-

IIHMH, OCHOBaHBl Ha NpPaBHJaX, SABJAIOUMXCSH, anrebpaHyecKuM
BhlpaxeHueM npegJoxenu#t 113 u 114 ua kuuru X ,Hauaa®.

a _a(Vb —Vo
Vetve — b—e 7
rie a, b — panuoHaabubie uncas, Vb, V¢ — uppanuonaibHEE

d
— rune

. * -
Vieve e
¢, d — JaHHbBle palKOHAa/NbHHE 4YHcsaa. B uucjaoBoM mnpumepe,
COonpoBOXKaKwueM pemeHye, gonyuleHa owubKa.

w

; OTCIOZA =5

IlepBasi 3agaya: HCNOJbL3YS NPABHJIO

KODHH, HafiTH YHCJIO X, JJISI KOTOPOTO

VE+vVe)
Bropas 33a4a: HCIOMb3Ys 1PABHAC —————e = & ,

p y p Vb__Vc b—e¢
HafiTH 4YHCJIO0 X, JJAH KOT ol =1 [Tpumep:
, AJH ooporoyb__l_V?—b_H. p p:

V?-i i 51_03 . ApTop yrBepxaaer, utox =5}/ 8+ 160 ,

=5 5(V5+V73) =51/ 8+V60.

T&K KaK

Anrebpanueckme TpaktaTht an-Kapagwu

IToMEMO paccMOTpPeHHOro B NpejLAYINEH IJlaBe COYHHEHHH
«JlocTaToyHas KHHra O Hayke apHGhMETHKH», HEeCKOJbKO pa3s-
nenoB xoroporo (raaBbnl 54—70) orBeneno aJrebpe, cefiyac
H3BEeCTHBl elle jJBa aJjreCpauyeckKux Tpakrata an-Kapamgxu —
«An-®axpu» u «UynecHoe 06 apubmeTHKe>.

[lepBrift M3 HUX, NMoMHOEe HazBaHHe KoTtoporo «Kuura o6 an-
re6pe H anmykabaJse, u3BecTHas Kak an-®Paxpu» (kutdb aJ-
mxabap Ba-JI-Myrgééana Ba XxyBa Ma‘'py¢ Ou-a-Paxpu), Hanucad
oKoyio 1010 r. u nocesmlen Besupy Paxp aa-Mysaky. Tpakrar ne-
peBeleH (YacTHyHO) Ha ¢paHuysckuil s3nlk ¢. Bénke B 1853 r.
[1013] n paccmaTpuBajcs MHOTHMHM HCTODHKAMH MAaTeMAaTHKH
[461, 576 u mp.].

Bropoit —«UynecHoe 06 aputmeTuKe»—0GHAPYXKEH CPABHH-
TeJbHO HelaBHo B OubJiuoTeke Barukana (Barberianino orien-
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tale, 36, gia VI, 65) JleBu pgenna Buja, KOTOpHI omy6/HKOBAT
OT/AeJbHbIE BHIJEPXKKHM B HTAJbIHCKOM [epeBoJe H JaJj OOUHil
0630p counHeHus [681]. DToT MccienoBaTe b YCTAHOBHWJ, B YacT-
HOCTH, YTO [paBHJIbHOE HaNMMCAHHe HMeHH aBTopa He «an-Kap-
XH», KaK CUMTaJoCch paHee, a «an-Kapaaxu» (T. e. BbIXOjew us3
nepcHacKoro ropona Kapazmxk). Tpakrar «UynecHoe o6 apudme-
THKe» B OOWMX ueprtax onucan takxke II. Jloke# [690].

B asnreGpanuyeckux riaBax «JocTaTOuHOM KHHTH O HayKe
apudMeTHKH» COOBLIAIOTCS OCHOBHBIE CBeNEHHS 00 «HCUHCIEHUH
anre6psl 1 anMmykaGanel». ccaenoBatenu [384, ctp. 218] orme-
YaloT BBICOKHe (B MeTOJHYeCKOM CMbIc/e) AOCTOHHCTBA H3J0XKe-
Hus. An-Kapajgxu npeamoceliaeT pelleHHI0 HIeCTH KaHOHHYECKHX
THIIOB YpaBHeHUH pasjeil, cOlepiXKallui npaBuia ajnrebpauuec-
Koro ucuucjeHuda. Kak M ero npejllecTBeHHHKH, OH IPHBOJHT
IpaBUJa CJIOXKEHHs, BHIYUTAHUS W YMHOXKEHHS MHO[LOUJIEHOB,
npaBHsia JeHCTBHE ¢ UPPAalHOHAJBHOCTSMH, OCHOBHBIE anrebpau-
YeCKHe TOXKIECTBa, IMPABHJIO CYMMHDOBaHHs apHpMeTHUeCKOH
nporpeccud. Ilocsie 3TOro OH NePeXOIMT K pELIeHHI0 ypaBHEHHH,
UJLTIOCTPUPYS ero npUMepaMH, B3ATHIMH YaCTHYHO Y aja-Xope3MH.
B nocnenHell rinaBe AaHbl pelileHHss MHOTOYHCJ/IEHHBIX 33444,

OzHako ropaszno GoJblUMH HHTepec IpeicraBiser «Aqa-®ax-
pu», 3HAMEeHYIOUIUH cOOON BaXKHBIH 3Tal B pa3BUTUHU aJjare6phl.
TpakraT cOCTOMT M3 ABYX uacTreil, mepBas H3 KOTOPHIX — TeEO-
peTHuecKas — COJAEPXKHUT yueHHe 00 anre6paniyeckoM HCUHCJAEHUH
u 00 ompejelleHHBIX H HeoNpe/eleHHBIX YpaBHEHUSX, & BTOpas —
NpaKTHYecKass — pelleHHs 3ajau. XOTS cXeMa IIOCTPOEHHS U
3HAYUTe/NbHAasd 4YacThb MaTepuasna 3aMMCTBOBAHBI Y afn-XopesMd H
A6y Kamuja, an-Kapagxu B psje BaXHBIX BONPOCOB BBIXOIHUT
3a Ipefesbl, YCTaHOBJIEHHble 3TUMH aBTOpaMi. Bo MHOroM OH
caenyer 3a JuodanTom.

[Ipexkne Bcero, an-Kapamxu faer onpejeseHus cremeHeH He-
H3BECTHOH, OTMeuasi, YTO PAJ 5THX CTelleHed MOMKHO NMPOJOJKHTD
HEOTPAHHUYEHHO H YTO OHH 00pa3syloT MOCJel0BaTeNbHble PONIOp-
IHH, KOTOpble C IIOMOLIBIO COBPEMEHHOH CHMBOJIHKH MOXHO 3a-
TycaTh CJeLyIOHM o6pasoMm:

lix=x:x2=x2:x"= x%:x* =...

Creaysa [duodanty, an-Kapamxu paccMaTpuBaeT Takke DAL
. o1 1.1 1 1
OOpaTHHIX CTENeHEH — ! p=—i—F=—F 1o ="
Hanee an-Kapaiku H3JnaraeT npaBuia asreGpauuyecKHx neHcT-
BHII.
O6pamtaer Ha ce0s BHHMaHHe onpejesneHHe oTHoweHHs: «OT-
HOIUIeHHe OJHOH KaKOH-HUOYAb BeJHUMHEI K JPYrol BelHUMHE eCTh
TO, UTO, OyAy4Yd YMHOXKEHO Ha BTOpOI uJeH OTHOLIeHHs, JaeT
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nepBblit uieH» [1013, crp. 54]; ¢ 3TO¥ TOYKH 3peHHs, NO CJIOBAM
an-KapamxH, NejieHHe i OTHOLIEHHE NPECTaB/IsAI0T cO60# OHO H
To xe. Ho B 3akmioueHne rjaBel aBTOD IOKAa3bIBaeT Da3/IHUHE
MexIy JAeJeHHeM H OTHOIIeHHeM Ha npHMepax 20:40=05 u
1
4:20 =4~ 1O €ro MHEHHIO, NMEepBOE CjAelNyeT OTHecTH K KaTe-
FCPHH JleJleHHs, 2 BTOPO€ — K KaTeropH# OTHOIIEeHHS.
3HaunurtenbHO obmupHee, yeM y Au-Xopesmu u A6y Kawmuaa,
pasiesq O HeHCTBUSX Haj HppalHOHa/IbHOCTAMH. An-Kapamkw
onepyupyeT He TOJBKO KBaJpaTHBIMH, HO M KyOHUECKHMH KOpHS-
MHE (IuJ1, 6YKBA/JIbHO — CTOPOHA, HMeeTcsl B BHAY pebpo kyba) H
KODHSIMH 4YeTBepTOH cTeneHH. PaccMmarpHBaeT Takxke HpaBHJa
YMHOXKeHHST KOpHell U JaeT NpuMephl:

2V10=V2-210=1/40 ;
1 = 1 1 LY
2V4- 15V 9=Vi6- ]/20—4—= V16-207=V324 ;

2 8=188=164:

1 3/ 3/1T 1 1 3 i 1
‘2—1/27=y/—2“"2“‘7'27=]/3+7+—8- ;
V16.1/8I=y1681 = }/ 11206 = 6.

PasbsicHUB mpaBH/a JefeHHs KOpHeH, aBTOp NEepeXOQHUT K HX
CI0XKeHHI0 ¥ BhluMTaHH. OTMeyas Lenecoo6pa3sHOCTb NpHMeHe-
HUSL 3THX IPAaBHJ TOJBKO K HppallHOHaJbHBIM KopHsaMm [1013,
cTp. 57], oH ynorpeGiger BhIpa)KeHUE <«HUPPAIMOHAJIBHOE YHCIO»
(aman an-acamm, 6yKBaJbHO — FJIyXO€ UYHCJIO), B TO BpeMsi Kak
00bIYHO TePMHH «HPpPalHOHAMBHBIN», IMYyX0H» NPUMEHSJICS TOMb-
KO K BeJHUHHAM.

[Ipu cioxeHuH ¥ BHIYHTAHUH ABYX KBaJPAaTHBIX KOpHeH ai-
Kapazmxi, KaK U ero npejlleCTBEHHHUKH, IIOJb3YeTCS COOTHOLIE-
HHeM

(a+8Y=a>+ 6%+ 2ab
M NDUBOJMT npumep, GurypupoBaBuinii paHee y A6y Kamuusa:

Y18+ V§.

Onnako nanee OH PacCMaTpPUBAET BOTPOC O CJAOKEHHH H BhIUH-
TaHHY KyOU4YeCKHX KODHEH, KOTOpH# He 3arparuBal HH AGy
Kamuxn, nu, Tem 6oaee, an-Xope3amH. B 3TOoM cayuae HCmogb-
3YeTCsl COOTHOLIEHHE

(a+ b)) =a?a+ b2 b+ 3a%b + 3ab?
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H JarnTca HpPlMepr
V2T + V8, V5a+77T,
B YaCTHOCTH,
3 3 3,73 3
1/27—f-1/§=1/31/8-8-27+31/27-27-8+27+8 =
3 ——
—V 371728 +3 1/ 5832+ 27 + 8 =

=1/ 365541278 = /1.

B caenyiomem paspesne an-Kapamxu usnaraer ,npaBuja U
TeOpeMbl, KOTODble HYXHH B aare6paMyecKoM HCUHCJEHHH®.
KpoMe HekoTOphiX TOXAECTB, HamnpHMep,

; l:a2 [;:1 -{—(a—b)jl

OH NPHBOJHUT IpPHMeEpPbl CYMMHPOBAaHHUA apHPMETHUECKHX DSAOB,
cHayaJa onpejenas cyMMYy apudMeTHUECKOH NPOTpeCcCHH, a 3aTeM
CYyMMbl KBaJApaToB ¥ KyGOB IIOCJIeJOBAaTEIbHEIX uHcel  (CM.
ra. I, § 7). Tlocne storo an-Kapajmku nepeXoiHT K pelleHHIO
IIeCTH KaHOHHYeCKMX BHIOB ypaBHeHHi#l. B 3TOM paspeje MHO-
roe 3aHMCTBOBaHO y aJj-XopeamMu u A6y-Kamumaa: 3nech cHOBa
BcTpeuaeM npuMepbl x% 4 10x = 39 u x? 4 21 = [0x. Opnnako
ajg-Kapamxu naeT He TOJbKO TreOMeTPHYECKHH BBHIBOA INpaBHJa
pelleHusl, HO U YUCTO apudMeTHUecKuil, clelys B 3TOM, MO ero
ke ciaoBaM, duodanty. ApudMeTHuecKMH BBIBOJ 3aKJ/I0uaercs
B JONOJHEHHH IO NOJHOTO KBaJApaTa ¢ NOMOLIbK apHpMeTHUeC-
Kux npeobpasoBanuil. Hanpumep,

x? 4 10x = 39,
x? 4+ 10x 4 52 = 39 + 52,
(x+95)* =8,

oTkyjaa x +5=8, x=3.

JlJs ypaBHEHHS
x2+21 = 10x

HMEeM
x2 + 21 4+ (x2 — 10x 4 25) = 10x + (x? — 10x 4 25),

(x—5)2 = 10x 4 (x? — 10x 4 25) — (x* 4 21),
(x—5) =4
oTcIofa X—5=2 U 5—Xx =2, a c/lefoBaTelbHO, PEIIECHUIMH
6yayr x =7 u x=3. Kak u A6y Kamua, aa-Kapamxku npuso-
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IUT reoMeTpHYecKkoe J0Ka3aTeJbCTBO NpPaBUJIa DeIleHus ypas-
HEeHUA
x?+px=gq,
B KOTODOM HEH3BECTHAas K €e KBaipaT 0OO03HAuaKwTCA MNPIMO-
JUHEHAHBIMH OTDPE3KaMH.
HoBeiM y an-Kapamxu dABJSETCA pEHIeHHe TPeXUJEHHBIX
ypaBHEHHH BHAA

ax® + bx" =,
ax’® +c=bx",
bx? +c=ax®,
axPTl — bxp+q+qu \

KOTODPHE CBOIATCA K KBaJPAaTHBHIM.
TeopeTnueckass yacTb TPAKTaTa 3aBEPLIAETCA PELIEHHEM JIBYX
3ajay, oJHa H3 KOTOPHX TpeOyeT peLIEeHHs HEeONPeNeJEeHHOro
ypasHenus mx? -+ nx 4+ p = y?. An-Kapamxu, npeamonaras m
HIM p KBAaLPaTHBIM YHCIOM, nonbupaeT y Tak, YTOOB OH Obla1
ABYYNEHOM, T[pHYeM OJMH uJeH Jaubo }mxZ, mu6o Vp.
Bropas 3agzaya COCTOMT B HAXOXJAEHHH MHOXHTENS, KOTO-

pEIfi, GyAyuH yMHOMeH waa -}/ b, naer enMHuLy;3TO NMpeol-
pasoBaHHe, CBOJAIIEECH K DEIIEHHI0 KB4aAPAaTHOrO YpPaBHEHHH,
MO3BOJsIeT H306aBUTbCH OT HPPAUHOHAJLHOCTH B 3HaMeHAaTeJe.
[IpakTHyeckass uacTb TpakTaTa HpeicTaBiaseT coboi cGop-
HHUK 3aJlay Ha pellleHHe Onpele/eHHBIX H HeoNpeleseHHBIX ypaB-
Henufl. [TocsenHHe YacTHYHO 3aHMMCTBOBaHBl y JluodaHTa.
CounHeHnde «YUymecHoe 06 apupMeTHKE» COCTOMT H3 TpeX
kuur: «O6 OCHOBHBIX omnpejeneHHsax», «O pelleHHH ypaBHeHHH»
u «BBeleHHe B Heomnpene/qeHHBH aHanus». Lenp an-Kapamxku —
M3J0XKUTb Ha YUCTO apU(MeTHKO-aJIre6pavyecKol OCHOBe Te
BOMPOCH], KOTOpBle B COOTBETCTBHH C KJACCHYECKOH TpajHLHeH
paccMaTpuBaJHCh ¢ MOMOIIBIO FeOMeTpHuYecKHX mnoctpoeHHH. OH
onpaBBIBAET TAKYI MOCTAHOBKY jeja TeM, uTo anarebpaHyec-
KHe H reOMeTpHYeCKHE MeTOJbl PABHOCHJbHBI TIIPH PelLIeHHH 3a-
nad: «Anre6pa u aaMmyka6ana noJOGHBI FeOMETPHH, IIOTOMY 4YTO
KOrja reoMeTp XoueT Ha¥TH HeH3BECTHYIO, OH HIIET ee TOJBKO C
{IOMOMIBI0 H3BECTHBIX MPEAINOCHLIOK, HBYX HJAM Gogee. [pyroe
yC/IOBHe BKJIIOYAeT B cebs ONpeleneHHsT JHHHN, KOTOpBIE HEol-
XOJIHUMBI OJi1 M300pa*»eHHs] H3BeCTHBIX W HEM3BeCTHBIX, KBaipa-
TOB, Ky60B, JoJieH, a TakxXe CYMMBI, PAasHOCTH H [p., C LEJbI0
TIPHBECTH HEH3BECTHYIO K H3BECTHOMY, YTOOBI JNOCTHIHYTH XKesa-
emoro. Ho 3To paer M HCKycCTBO aireGpbl U anMykabagbl. Pas-
JIMYHe MEeXJy HUMH COCTOMT B TOM, uTo Havana (‘ycya) omHo# —
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JuHMS, a Apyrod — Bewp (wait). I1o3TOMy NpenJOKeHHE BOC-
IPHHHMAaeTcs IOCPEACTBOM pasMbIlLIeHHs, a 00pa3 OKa3blBaeTcCs
M3BeCTHHIM 6Jarojaps NpeicTaBJAeHHI0 B aymes [681, ctp. 261,
apalCKHEl TeKcT).

BonbiMM 1aroM Brepej SIBUJIOCh BKJIOYEHHE B TpakTaT
apu(dMeTH3HPOBAHHOIO YUeHHSl O KBaJPATHYHBIX HpPpalHOHAJb-
HOCTAX, COCTaBJsloniero npeamer kKuurd X «Hauan» Epkaupa.
Ilonpo6GHee Ha 3TOM BONpPOCE OCTAHOBHMCS B CJAeRyIOulleil riase;
ceflyac OTMETHM TOJBKO, YTO OH (DOPMYJHPYET COOTHOIIEHHE

VVazvs =) i)/ YApE,

paccMaTpuBas YMCJOBBlE MPPAUHMOHAJNBHOCTH, 4 He IeOMeTpHYec-
KHe BeJHYHHBL. DTO BaKHOE COOTHOIIEHHe MCIOJB30BaJH BIIO-
CeJCTBUH C apU(MeTHYeCKOH TOYKM 3peHUs ¥ JPYrHe aBTOPH,
Hanpumep, aa-Kanacanu.

OTtxpriTHe Tpakrata «UyjgecHoe 06 apUpMeTHKe» MOATBEP-
JUJIO OlIHOOYHOCTh BBLABHHYTOro M. KaHTOpoM Tesuca o mpoTH-
BOIOJIOKHOCTH M BpaxKaeGHOCTH ast-Kapanxu mkone an-Hacasn,
nponaraHjupoBaBiiell HHAMHCKYIO apudMeTHKYy: OKasblBaeTcs,
an-Kapaaxu He TOBKO He GblI ee NPOTHBHHKOM, HO Aaxe, 10
ero cOGCTBEHHOMY CBUIETEeNbCTBY, HalMca/J CIelHaJbHOe COUH-
HeHHe, NOCBAUIEHHOE HHAMHCKUM  BBi4HCJIHTEJNBHBIM  METOLAM
[681, cTp. 262].

Anrebpanueckmne Tpaktatel Omapa Xaisima

B HacTosimiee BpemMs H3BecTHHl ABa coynHeHuss Omapa Xaii-
AMa no aare6pe. OfHO H3 HHUX, GoJee paHHee, OGHApYXKEHO H
HCCJeI0BAHO JIMIIL HeJaBHO. BmepBble OHO OBLIO YNOMSHYTO B
1931 r. upaHckuM yueHbIM A. 3r6ajes, KOTOPHIH COOGLIUA CBe-
JeHusl O PYKONMUCH Oe3 3arJaBus, Haxopsuiedca B TerepaHCKOM
YHHBEDPCHTETe, H [aJ NepCHACKHH NnepeBO] OTPHIBKA M3 TPAaKTaTa.
B 1960 r. I'. X. Mocaxe6 ony6nukoBas apaGCKUK TEKCT H Iepe-
BeJl ero Ha nepcHackuil saswik [706], a B 1963 r. nmosBHJICA pyc-
CKHH KOMMeHTHPOBAaHHBIA nepeBoa, BeimojHeHHBH C. A. KpacHo-
Bod u b. A. Posendenbaom [340], u anraufickuil, npuHafIeKa-
wuit A. P. Amup-Mos3sy [399]. O630p comep:KaHus Tpakrata Oblj
paH B. A. Posendeapaom u A. I1. IOmkesuuem B 1961 r. B KOM-
MEeHTapHAX K PYCCKOMY H3JaHHI0O coudHeHHE Xafisima [339,
cTp. 242—243], a Takxke B 1965 r. B kuure «Omap Xaisam» [290].

Bropo#t Tpakrar —<«O joKasaTeJbcTBax 3ajau ajareGpel M
anmyKabagbl» (du-1-6apaxin‘and macd ‘s an-mxabp Ba-ia-My-
ka6aJsla)— M3BECTeH MCTOPHKAaM Hayku yxe GoJee cra JeT. Ilep-
BEle cBeJeHHs o HeM npuBea JI. A. Cenpuito B 1837 r.; o6HapyxuB
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aHOHHMHYI0 DPYKOIKCh, KOTODasi, KaK BBISICHHJIOCH NO3JHee, CO-
Jep:Kaja OTPHIBOK M3 Tpakrarta XaifisMma, OH fal ee IepeBol H
OTMEeTHJI 3TY HaXOAKY KaK OecCIOpHOe [0KasaTelbCTBO paHee
peickasanHoro (PK. Meepman, JK. 3. MoHTokna, Tapru) npexn-
HOJOXKEHUST O TOM, UTO MAareMaTHKH CTpaH HcJaMa H3yyaau He
TOJIBKO KBaJpaTHble, HO U KyOuHuecKHe ypaBHeHHs [798, 802].

B 1851 r. ®. Bénke, HCIOJb30BAB PYKOIUCH, XpPaHsLIKeECT B
[apuxe (2458, 79 28a—32b, 2461, la—25b) u B Jleiigene
(Cod. or. 14/2, 175—217), ony6/JHKOBAJ TEKCT COYHHEHHS BMecCTe
¢ ¢GpaHUY3CKHM [I€PeBOAOM H IPHCOENHMHHJ K HeMY 0G30pHYIO
CTaThIO, 4 TAKXKe YAaCTHYHBIA NEepeBOJ] H U3JIOXKeHHEe cOLepIKaHUus
TpakratoB UGH an-Xaficama, M6u Jlafica, an-Kyxu u an-Cun-
)Ku3u. B 3THX Tpakrarax paccMaTpHBAIOTCS 3aLauH, IPHBOAS-
uIge K KyOuueckuM ypaBHeHHsaMm [l1011]. BmocneacTBHH NOSBH-
JIECh IepeBoAbl TpakraTa «O J0Ka3aTeJbcTBAaX 3ajau ajireGpbl H
anMykaGasbl» Ha JApPYrue sI3blKU: JBA AHMIMHCKHUX, OLWH H3 KO-
tTopbix ObL1 BhimoJHeH [. C. Kacupom 1931 r. no pyxomucu, Ha-
xoxsiutefics B Heiwo-HMopxke [638], a sropoit (1950 r.)— X. k.
Buntepom u B. Apadartom [1007] mo pykomucu Bubauorexu HMu-
aufickoro BegomctBa B JIoHmoHe (734/10, 48—56); mepcuackuit
nepeBofd ABaxkAbl usfaBastcs . X. MocaxeGoum [705];pycckuil me-
peeox B. A. Posendenbna ¢ npumeuanusaMu b. A. Posendensna
n A. Il. lOwkeBnya ony6aukosai B 1953 r. [338] u B 1961 r.
[339].

Copnepxanue anrefpavuecKux TpaxkrTatoB XalgMa uajara-
JIOChb ¥ aHAJH3HPOBAJOCh BO BCEX KYypcax HCTOPHM MaTeMaTHKH
H B CIelHaJbHO NIOCBSIEHHHIX eMy Hcclemopanusx A, 1. Oui-
KeBuua [374, 384, 625], . A. Pozendensna [238, 269], B. A. Po-
sendenbaa u A. I1. IOwkesuua [270, 290], I'. X. Mocaxe6a [705],
X. Hunerana [507], O. Crpofira [837], I'. Vsca |542] u apyrux,
[O3TOMY Mbl OTPAaHHYHMCS JIMIIb KPATKHM OG30pOM 3THX COUHHE-
HUH,

Bonee pannee counnenne Omapa Xailsma HauuHaercs ¢op-
MYJHDOBKOH 3a/lauH, KOTOPAsi CBOAHTCS K YPaBHEHHIO

X% 4 2a%x = 2a® + 2ax;
3ajgaua (GopMyJHpyeTca CIeIyIOUMM 06pasoM: «Mbl XOTHM pas-
nenutb derBepth AB kpyra ABCD Ha nBe uacTu, HanpHMep, 3
Touke G TaKuM OGPa30M, UTO €CJIH Mbl OYCTHM MepIHeHIHKYJISp
GH wua puaverp BD, to AE ornocutcs x GH, xax EH x HB,
npuyem E — ueHtp Xpyra, a AE — noayauamerp» (puc. 14).
3areM OH MPOBOAMT KacaTeJdbHYI0 K KPYTy B HCKOMOH Touke G
RO mepecedyeHust B ToYKe F ¢ DB u CBOAMT pellleHHEe [OCTABJEH-
HOH 3aaYH «K MPAMOYTOJbHOMY TPEYroJbHHKY, YAOBJETBODSIO-
IEMY YCJIOBHIO, 4TO XOPJa NPSMOrO yrja paBHAa OXHON M3 CTO-
POH, OTPAHHYHBAIOUIMX €ro, CJIOXEHHOH ¢ BBICOTOH, ONYyIeHHO
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U3 Hero Ha ero xopay» [340, ctp. 448], IpyTUMH CJIOBaMH,— K [10CT-
POEHHI0 NPSMOYTOJBHOTO TPEYrOJbHHKAa C 3aJaHHBIM KaTeTOM
EG u npu ycaosun, uro EF = EG + GH.

Omap Xaiiam [340, cTp. 449] cchliiaeTcst Ha NPeAIIECTBYIOLINX
€My YUYeHBIX «H3 YHC/Ia O0JafaTesedl HCKycCTBa» ajredpel W ai-
Mykabanbl, KOTOpble «IPUMEHSJIH OLIYyTHMblE METOABI, II0Jb3Y-
SICb BbIDA’KeHHSIMH aJre6paucToOB», H CBOJUT TeOMeTPHYecKoe IO-
CTpPOEHHE K JIETKOMY YMHOXKEHHIO W [eTeHHIO»; mosaarags EH =
=10, a GH = x, -oH noJyyaer ypaBHEHHE

X% 4+ 200x = 20x2 4 2000, (*)

KOTOpOe «HEBO3MOXKHO HCCIENO0BATh IPH MOMOLIH MJOCKOH reo-
METPHH B CHJYy INPHCYTCTBHS 3]ecCh KyGa», a MOITOMY JJs €ero

pelleHnst ,Heo6X0AuMO INPHMEHEHHE KOHH-

yeckux cevenuft“ [340, crp. 480]. Ff\
Hanee [340, crp. 451 —452] onpene- B

JSIOTCS OCHOBHBIE TOHATHSA ajreGphl, T. €. n G

abCoOMIOTHOTO YHCJa, HEH3BeCTHOH (,Bemn”),
kBajpara, ky6a u 60/iee BHICOKHX €€ cTelne- 0

Hel, NpuyeM NOAYepPKHBAETCS TeOMeTpHuec- £ A
KU NOAXOX K 3TUM NOHATHAM. Tak, Heus-

BecTHyI0 (,Bemb”) XaiisiMm XapaKTepH3yeT \J S
KaK ,pasps] HeNpephBHBIX BeAHYHH, 5B- D—/

JAOWHKACA  Da3pAAOM NpPAMOH  JHMHHH®;
KBajpaT — KaK ,paspsl YeThlpeXyTLOJbHHKA
C DaBHBIMH CTODOHAMH M NIPSMBIMH yTJIaMH,
CTOPOHA KOTOPOTO — NpSAMast JHHUA — Ha3bIBAETCH BelIbio; Ky0 —
KaK «TeJIO, OrpaHUYHBAEMOe LIECThI0 PABHBIMH YETblpeXYTOJbHbI~
MH IJIOCKUMH QUTYpaMH ¢ DABHBIMH CTOPOHAMHU U MPSMBIMU yIJ4a-
MH, pe6po KOTOPOro — npsiMas JHHUA, Ha3bIBaeMas Bellblo, 8 KaxK-
Jasi H3 KBAaJPAaTHHIX MJIOCKMX (DUI'Yp HA3BIBaeTCA KBAaAPaTOM»,
HO 3aKJYaeT, YTO «OH NOJyyaeTcs YMHOXeHHEeM BeluM Ha cebs,
a 3aTeM YMHOXEHHeM INDOM3BeJeHHsI Ha Bellby. 3gech ke Xai-
sIM yIpeKaeT TeX, KTO «JyMaeT, 4TO aare6pa — 3TO HCKYCCTBO
IJIsT OlpeflelleHUs] HEM3BECTHHIX YHCEJI», H DPa3bsCHAET, YTO «Ha-
npoTHB, ajdre6pa M aaMykKaGaja NMPUMEHSIOTCS K BONpOcaM re-
OMeTpHH». B COOTBETCTBMH C 3THM UYeTBepTas CTeNeHb HEH3BecT-
HOI — KBaApaTO-KBaJApaT, KOTOpas y aareGpancToOB NMOEHMaeT-
Cf KaK NpPOU3BeJleHHe KBajApaTa Ha cebs, «He HMeeT CMbIC]a KaK
HelpepblBHAS BeIMYHHA, MO0 KaK MOXKHO YMHOMKHTb Ha cefs
KBaJparT, SBIAILMICA TIoCKoH ¢urypoil. Benb y niaockoit ¢u-
TYpHl IBa M3MepEeHHs, a IIPH YMHOXEHHH BeJHYIiHbl ABYX H3Me-
PEHHH Ha BeJHYHHY ABYX H3MeDeHHH NOJYUYMJHCh Obl YeThipe H3-
MepeHHsl, HD TeJO He MOXeT HMeTb §0Jblle TpeX H3MepeHHUH. [lo-
3TOMY BCe 3TO HaXONHTCS BHe aaredpsl..» [340, ctp. 451-—452].

Puc. 14.
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TIpuBJexaeT BHHMaHHe omnpejesnenue yucaa: «HUucio Gepercd
pasyMoM OTBJIEYEHHO OT BCEX MaTePUaJbHBIX OOBEKTOB, OHO HE
CyllecTBYeT B BellaX, TAaK KaK UMCJIO €CTb HEYTO yMO3PHTENbHOE,
obliee, He HaXoislleecs B MHAHBHAYAJbHBIX MaTepHaJbHHX 00D~
ekTax» [340, cTp. 451}

XalisM naer KJaccHOHKALHIO JHHEUHBIX, KBaADATHBIX H KY-
6uuecKuX ypaBHEHHH €O cTapuEM KO3GQHLIHEHTOM, paBHBIM I,
onpenenss 25 KAHOHMYECKUX BHJIOB, T. € ONHO JHHEHHOe,
nATh KBaJAPATHBIX U [IeBATHAALATh KyOHueckuX. Ms mocnepnux
OH BHIJeJAeT [STh BUIOB, CBOASIIHXCA K JHHEHHBIM H KBal-
PATHBIM YDABHEHHSM x3=px?, xP=gx, X*4+px*=g¢qx,
X3+ gx =px? px?+4gx=x% H paccmMaTpHBaeT CjeaywoilHe
YeTHIPHAANATb BUJOB KyOHUYECKUX yDaBHEHHH, KOTOPHIE PEIIalnTCs
TOJIBKO IIDH TOMOMLIM KOHMYECKHX CeyeHHIr:

) =7 8) it = pat 4 gx £,
2) X +pxt=r, 9) x* +gx +r=px,
3) x*+r=gqx, 10) x® + px*4r=qx,
x4 r =px?, 1) B 4-px*+gx=r,
5) X*+gx=r, 12) X+ pxt=gqx +r,
6) x4 px*=r, 13) xX*+gx=px*+r,
7) x}=¢gx+r, 14) x* +r=px*+gx.

OH oTMeuaeT, YTO HEKOTOpble M3 HUX ObLIH peUIeHbl ero Mpen-
IlecTBeHHHKaMM., JlpeBHHe TIpeKU pelIMJH YpaBHeHHe BHAA
x3=7r, HO 0O MOBOAY OCTaJbHBIX «OHH HE XBAJHJIHCh 3THM>.
[lepBBIM, KTO pewias «TpoHHBIe» (T. €. BUIOB 2—7) KyGuUuecKHe
ypaBHeHHsi, XaisiM HasbiBaeT asn-MaxaHH, KOTOPHIH NpHIIeN K
3TOMY, paccMatpuBas 3anauy ApxHMenda O pacceyeHHH 1Iapa
IIJIOCKOCTbIO B JaHHOM OTHOUIEHHH (U3 couuHenus «O wrape u Uu-
JHHIpe»). «An-MaxaHu,— OullleT OH,— BOCNOJb30OBaJCcA BHpa-
JKEHUSAMH ajreGPaHCTOB JJs YIDPOIIEHHs W CBeJ pellleHHe K
YPaBHEHHIO MeXIY UYHCJIOM, KBaapaToM H KyGoMm. OQHaKo OH He
CMOT pEUIHTb ero NpH MOMOLIM KOHUYECKHX ceyeHHH M NpHilles]
K BBIBOJAY, YTO 3TO HEBO3MOXHO. TakuM 06pa3oM, 3TOT YUeHBIH,
HECMOTpPSl Ha BCH CBOI YUEHOCTb W I[IPEBOCXOJACTBO B 3ITOM HC-
KyccTBe, cuuTajcsi GecCUIbHbIM B DellleHHH OJHOT0 M3 3THX BH-
noBy» [340, ctp. 454]. Hawen cnoco6 pemeHuss ypaBHeHHst
x2+r = px? A6y xadap an-XasuH, HaNHCABIIMH, O CJIOBAM
XalisiMa, TpakTaT Ha 3Ty TEMY.

YpaBHeHue x3 4+ px? = r DelIMJl C NOMOILIbI) KOHHUECKHX C€-
uennd A6y Hacp noum HMpak npu paccmorpernu sagaun Apxu-
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Mena o6 onlpeleseHHH CTOPOHBLI NPAaBHJIBHOTO BIHCAHHOIO CEMH-
yronbHuKa [340, ctp. 454—455].

Hakonen, ypaBHenus Buga x° + gx + r = px? pewna AGy-i-
Hxyn W6 Jlafic nocsie 6eaycnelunblx MONLITOK an-Kyxu, AGy-a-
Bagpu u ac-Carauum [340, ctp. 455]

«[lo Hac He pouuta,— nuwer pajee XadsM,— peub HH 08
OJIHOM H3 OCTaBLUHXCS JEeCSATH BHAOB, HM 00 3TOH KaaccHpHKa-
LMU»; OH TIPelMoJiaraeT B LaJjbHelilleM H3JO0XHTb 3TH UYeThbIpHa-
OIAaTh BHIOB CO BCEMH HX PasHOBHIHOCTSMH H UAaCTHBIMH CJY-
YassMH H pAasJHYHTb CPeIH HHX BO3MOMHBIE OT HEBO3MOXK-
HbiX» (340, crp. 454]. Ato HaMmepenue Omap XafisiM OCYLIECTBHJ B
«TpaKraTe o qoKa3aTelbCTBax 3anay aareGpbl U aJaMyKabaJbls.

B sakaioueHHH paccMaTpHBaeMoro coyMHeHus Xafisim peluaer
NOCTaBJEeHHYI0 B Hauase 3a1ady, CBelJeHHYI0 K ypaBHeHHIO (*),
C MOMOILILBID TepeceyeHHs IBYX KOHMUECKHX CeueHHil: OKpYX-
HOCTH

yo=(x—10)(2—x)
H paBHOCTOPOHHeH rumep6oJIbl

xy=10y"2(x—10).

AGcuncca TOUKH HX mepecedyeHHsi SIBJASIETCS HCKOMBIM — KOpPHEM
ypaBHeHHsl. «Ec/lu KTO XOueT y3HATh 3TO IIPH NOMOUIK apHdpMe-
THKH,— rOBOPHT XaffM,— TO IJsI 3TOrO HeT NYTH; €CIH MOIbl-
TaTbCs IIPOBEPUTHb 3TO, TO OKAXKETCS, YTO ONpenefsioileecss IPU
ITOMOILUM KOHMYECKHX ceyeHHIl HEBO3MOXKHO OIpelNeJHThb HpPH IO-
mMowy apucdmernku» [340, crp. 460]. OaHako 3mech ke OH Jaer
NpHOJHXKEeHHOe YHCJeHHOe pellleHHe 3TOr0 ypaBHEHWs, XOTSl U
He pasbACHSET CBOEro MeTola, KoTophiH, BeposATHo (290, cTp. 52],
npencraBJsgeT co60f KOMOHHALHIO MeToda Npo6 H JHHEHHOrO HH-
TepHOJHPOBaHHS.

B nepeom paspene tpakrara «O noKasaTenbCTBax 3ajau
anre6pul H anMyKkaOanabl» XalisM gaeT omnpeneneHHe <«HCKYCCT-
Ba aare6pbl H ajMyKabajbl» KaK «HMelolliee CBoeH Leabio OIl-
pelefleHHe HEH3BECTHBIX KaK YHUCJAOBHIX, TaK U H3MEPUMBIX®» H
KOpOTKO coobuiaer 0 paGoTax CBOMX TpeillecTBeHHHKOB. [Tocie
MpayHOH OLEeHKH OKpyXaiwulell ero nefcTBUTeNbHOCTH  XalaM
IepeXOJUT K H3J0XKeHHI0 npenMera. OH JaeT OCHOBHBle Olipeje-
JeHHsT anre6phl M YKasblBaeT Ha coudHeHHs EBkaupa u AmnoJso-
HUSl KaK Ha KHHIH, KOTODble cJelyeT 3HaTb, YTOOBI IOHATHL €ro
Tpakrat. Kak u paHblle, OH onpefe/sieT HEH3BECTHYIO, KBaipaT
H Ky6 H nojuepKHBaeT, YTO «eCJH ajreGpancT MoJb3yeTcsl KBaj-
paTo-KBaIpaToM B BONPOCAaX H3MepeHHs, TO 5TO CJeLyeT NOHH-
MaTb MeTadopHuecKH, TaK Kak Hejeno, 4roObl KBaJgpaTo-KBal-
paTt npHHaaJdexas K uMCaAy Beanuuu» [339, ctp. 71].
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Iamee OH OGelaeT H3JOXKHTb METOJBl ONpejeleHHs] Heus-
BeCTHOH B YpPaBHEHHH, coJepiKalleM YHCIO, Bellb, KBAaApaT H
Ky6, U roBopHT: «JloKa3aTelbCTBO STHX BHAOB B TOM CJyuyae,
Korjla IpeiMeT 3a1a4d ecTb aGCOJIOTHOE YHCJIO, HEBO3MOXKHO HH
I/ HAac, HH AJs KOro H3 TeX, KTO BJIafeeT 3THM HCKYCCTBOM>»
[339, cTp. 72]; omHako 37xechb e pobaBiser: «MoxeT GbITh, KTO-
HUGYAb, KTO NPUIET IOCJAe Hac, y3HaeT 3TO AJs cJydas, Koria
UMeeTCs He TOJBKO TPH IepBLIX CTENeHH, a HMEHHO YHCJIO, Bellb
M KBazpar». OTcloga BHIHO, UTO, NIOTEPIEB Heynauy B NOMBITKAX
UYHCJIEHHOrO DellleHHss KyOUuYecKoro ypaBHeHHs, XaHfaM Bce Ke He
IpHIIeT K OKOHYATeJbHOMY BHIBOAY O €ro NPHHIHIHAJbHOH He-
BO3MOIKHOCTH.

Mex 1y 4MCIOBBIM M reOMETpPUUYECKHM JOKasaTelbcTBOM OMap
XaliaM NpOBOIZUT YeTKOe pasjHuHe, ONHPAsiCh NPH 3TOM Ha IO-
JIOXKeHUe T'PEKOB O YHcJae W BeduuyuHe: «Thl Beap 3Haellb, YTO
EBK/JIHZ, IOKa3aB B NATOH KHHUIE CBOEro COUMHEHHS HEKOTOpBIe
IPeIJIOYKEHHST O MPOMOPHHOHAJBHOCTH BEJIHUYHH, 34TEM IOKAa3bIBa-
€T Te e caMble NPENJIOKEeHHS O MPONOPHHOHANBLHOCTH B CeMb-
MO#i KHHTe., KOrja UX MpeaMeToM siBasieTcs uucyao» [339, crp. 72].

XafiaM paer KyaccHOHKalLUI0 ypaBHeHHA (CM. BbILE) y IIO-
CTpPOEHHE KOpHeH I/ KaXKIOro KAHOHHYECKOrO BHIA C NOMOIIbIO
COOTBETCTBYIOUIUX KOHHUECKHX cedeHHH. [IpH 3TOM OH BBIACHSIET
YCJIOBHA paspelllUMOCTH 3aJayH M BONPOC O TOM, HMeeTCs JIH
€IWHCTBEHHBIE KOpDeHb (BK/IIOUAs KPATHBIE) HJIH HX MOXKET OBITh
IBa, UJH XKe 3TO OYyIeT «HEBO3MOXKHBIH caydad», T. e. KOpeHb
OTPHULIATETbHBIA HJIH MHUMBIA (IOZDOGHBIE aHAJIH3 pelleHHH cM.,
B pabotax [290, 374, 1011]).

B sakmioueHne XalaM NUIIET, YTO IMPUJIOXKHJ BCE YCHJIHS K
TOMY, 4TOOBI CHe1aTh CBOE H3JIOXKEHHe «IOJHBIM H B TO Ke Bpe-
Ms KpaTKuM»: «Ecau OB 51 3aXoTes, sl JerKO MOT OBl 1aTbh NpPH-
Mepbl KaXIoro BHAa H HX YaCTHBIX CJydYaeB, HO, GOsCb MHOrO-
CJIOBHS, s OCPAHHYHJICA U3JOXKeHHeM OOIIMX MNpaBHJ, TaK KakK
s JIOBEpSAl0 YMY Yuamierocs, ¥ TOT, KTO XODOIIO YCBOHJ 3TOT
TpPakTaT, He GYyIeT OCTaBJeH HH YAacTHBIMH IpHUMepaMH, HH HX
OOHUIMMH 3aKOHOMEpHOCTAMHY [339, cTp. 109].

3aBepmiass H3JI0KeHHe OCHOBHOTO COJepIKaHHus aJjrebpau-
YeCKHX TPaKTaToB XafsMa, cJeiyeT cKasaTb, YTO OHH, NO Bcef
BEpPOSITHOCTH, OCTAJIUCh HEHU3BECTHBHIMH Ha 3amajie; BO BCSIKOM
cjy4ae, B 3amajZHOapaOCKHX COUMHEHHSX YUeHHe O KyOHYeCKHX
ypaBHeHHsAX He ynoMmHHaercsa. B EBpone mo nyTeH reomeTpHYecKo-
Ic pelleHuss anarefpaHdyecKux ypaBHeHHH# momen Jexapr
(1596—1650 rr.), Bosponue Tem caMbiM ugen Omapa Xaksama
[121, 186, 374].
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Opyrve anrebpandeckue COUUHEHMS

Ha cpenneBekoBom BocToKe, KpoMe DacCMOTPEHHBIX BBILIE,
OLIIM M3BECTHBl U ApPYTHEe COYHHEHHs 1O afnrebpe. B sHmuKIONE-
ouu aj-Ancapu [950, ctp. 34] ykasaHbl Tpakrartel «Hauvana Hay-
KM aarebpul» M6 daanaca an-Mapununu [853, § 359], «Iloges-
Hoe» (ana-myop#n) HM6m an-Maxamum an-Maycuan H couHHeHHe
Mysagpdapa ar-Tycu [853]. K «1ogpoGHEIM» COUHHEHHSIM, IOMHMO
tTpakratoB A6y Kamuna u Omapa XailisiMa, OTHeceHHl ajre6pau-
yeckuft TpakraT «CoGpaHue MPHHIHUNOB» aja-MyxaJjiH, COUnHEHHE
an-Marpu6u.

CrenuanbHble pasfaensl no ajre6pe HMelOTCS B DACCMOTPEH-
HbIX apudMeTHuecKux Tpakrartax YI6H an-Banmel, an-Kanacany,
an-Bycymu, an-Kawm, an-Kymuu, Bexa agn-IIuna.

Caenyer HasBaTh Takke «Tpakrar o6 anrefpe u aamykaba-
ae» Cupamx axn-Iluna A6y Taxupa Myxammana u6u ‘Omapa
ac-Capxasauau (cm. i I1,§ 2,m. 55) — yueHoro sHIMKJIOTEAHC-
ta XII—XII BB. [5, 316, 450]. B B AH ¥3CCP xpaHuTcs He-
CKOJIbKO DPYKOMHCel TpaKTara W KoMMeHTapueB K Hemy [23l,
316], uTo cBHAeTeNBCTBYET O GOJBIUOH NOMYJSPHOCTH, KOTOPYIO
oH npuobpen B Cpennelt Asuu. OcoGeHHO IHPOKO OBIIO H3BECT-
HO HEOZHOKDATHO M3JAaBaBiueecst counHeHHe ac-CHpxaBaHIH
«HacnencrBenHoe npaBo CupamxkuaanHa» (dapaua cHpaixuiia)
[5; 231; 316, 1. IV]; Tonbko B UB AH ¥3CCP umeercs oxono 70
pyKonucell, He CUHTasd KOMMeEHTapHeB K HeMYy.

§ 3. 06 anrefipanyeckod CHMBOJIHKe

B oTHOIIEHHH CHMBOJHMKH MAaTeMaTHKH CTpPaH HclaMa 3Ha-
YUTeAbHO YCTYNanH HHAHHIAM, BJAaAeBILMM pPasBHUTOH CHCTEMOH
anrebSpandeckux oGo3HaueHu# [384, cTp. 134—137]. Anrebpa Osl-
Jla 31eCk B OCHOBHOM DHTODHUYECKOH, Bce ee NpeaJoXKeHHs OOBIU-
HO 3aMHCBHIBAJHCH CJAOBaAMH.

OnHaxko, 1O Bcell BEPOSITHOCTH, HCKJIOYHTENBHO DPHTOpHUYEC-
KU xapakrep oHa Hocuaa B nepuon IX—XI BB., a yxe ¢ XII—
XIIT BB. Hauanach pa3paboTKa ajreGpaHyecKoil CUMBOJHKH. XOTH
TMOoApOOHBEIMH CBeJeHHSIMH Ha 3TOT CUeT MBI He pacroJaraem,
HMeIOTCS HEeKOTOphbie JaHHbIe, N03BOJSIOIIHE CYUTATh TaKOoe fipen-
noJoxkenue O0OOCHOBaHHBIM. Taxk, B 1854 r. ¢. Bénke ([l1014,
cTp. 371—374] o6paTtun BHHMaHKe Ha coobuleHne MO6H Xannyna
O TOM, UTO B COUHHEHHH, «TPYAHOM [Js HAUHHAIOUIHMX [0 HpH-
YHHe CJOXKHOCTH AOKAa3aTeJbCTB, COAeplKallluXcsg B Hem», HoH
an-baHHa npumeHus anre6panueckue 0Go3HAUeHHS (GYKBLI al-
<¢aBuTa), «KOTOpble CJAYXKHJIH OJHOBPEMEHHO MAJsl aGCTPaKTHO-
FO paccyxIeHUs] ¥ AJs HarJsiIHOrO NpeAcTaBjdeHHs». B pomod-
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HeHHe K 3ToMy Bé€nkKe npHuBen OTPBHIBOK H3 IpHHAMIEXAIIEro
Fepapro KpeMOHCKOMY nepeBoja Ha JIATHHCKHI S3BIK AHOHHM-
Horo apabckoro Tpakrara no aJare6pe [439], rae mna o6osHaye-
HUS HEH3BECTHOIf, ee KBaJpara H CBOOOJHOrO 4jeHa ypaBHEHHS
NpUMEHSIOTCS HayaJbHble OyKBB HX Ha3BaHUH, a KO3(ppuLUEH-
TBl 34lHCHIBAIOTCS Hal HUMH; apabcKHH NOAJMHHUK COYMHEHHS
Joaxen Ovl1 oTHOocuThes K XII B.

Bce 3TO 0OBsicHSEeT NOsBIeHHe pAasBUTOH  anarebpauueckoid
CHMBOJIHKM B Tpaktate «CHSITHe NOKpHIBaAa C HAayKu rybap»
sanajHoapabckoro Matematuka XIII B. axa-Kamacamgu. On
o6o3Hayaer l-10, 2-10 U 3-10 CTENEeHH HEU3BECTHOH mEPBEIMH
OYKBaMH («HH», «MHM», «Kad») Ha3BaHUH:

x A (54 wai),
X2 . (JLo man),
x5 (wf K‘ab);
OHH CTaBsiTCA Han KoapduuHeHTaMH (Hanpmvxep, 5x% aTo :)-

3HAKOM paBeHCTBa y HEro CaAyXHT J—O6yksa ,nam“. B kax=
JOH 4YacTH ypaBHEHHsl CHAaya/ja 3alHCHIBAIOTCS MOJOXHTEJbHbLIE,
a 3aTeM OTpHIATEJbHbIE YJAEHH, KOTOPHE OTAENAIOTCS CJOBOM

Y! (6es) uan mpocto Y.
Ias o6osHaueHuss kopHa an-Kazacamu npumensier GyKBYe.

. =
SAXKHM (OT CJ0Ba _-A> JKH3P — KOpEHb); HalpHMep, Vv
310 }/12. UseHb NpONOPLHMHM Y HETO OTAEMAITCS 3HAKOM .°. .

ITocne wuccaenosanuil . Bénke caoXUIOCHE MHeHHe, HYTO
aarebpa CcTpaH HcJaMa NPEeBpaTHAACh B CHHKONHPOBAHHYIO
(T. e. B anre6py, B KOTOpOH IJS BBIPAXKeHHUS H3BECTHBHIX, YacTo
BCTpEUAUIUXCs AeHCTBUH, NPUMEHSAITCA COKpAlleHUs) TOJBKO
B TpyAax 3anaznoapabckux MateMatukoB. Ho B 1889 r. Ca-
aux 3aku [769] omy6aukoBan AaHHblE O PYKONHCH, COCTaBJIEH-
Holl B Mekke B 1591 r. maremaTukom Anu u6H Banu u6n Xam-
30H, B KOTOpOIl NpHMeHseTCS Ta Ke CHCTeMa OOGO3HAUYEeHHH, 4TO
H y an-Kanacanu, Ho 6osee passuras. OH BBICKasajdl MHeHHe,
4YTO 3Ta CHMBOJIMKA, BO3HHUKINAS, OYEeBHIHO, NOJ HENoCpelCTBeH-
HBIM BaMsiHMeM [luodanra, Gblia B XOLYy Y MaTeMaTHKOB Buiik-
Hero ¥ CpenHero Bocroka U paHblle, BO3MOXKHO, eliie BO BpeMe-
Ha an-Xope3MH; OJHAKO 3TO YTBEpXKJEHHe COMHHTEILHO.

M6n Xamsa pomosHser cuctemy ajn-Kamacanu: 1) o6osHaue-
HUSIMH A7 60Jee BBICOKHX, YeM 3-f, cTeleHell HEHM3BECTHOH U
A7 o6paTHBIX cTeneHell; 2) clnenHaJbHBEIMH 3HaKaMu AJas Aefl-
CTBHH CJIOXKEHUS, YMHOXEHHS U JejleHus. HeusBecTHast v ee cTe-
NeHH O6O3HayeHBl, KaK M paHblile, HauyaJbHHIMH GYKBAMH CJIOB:
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Co
x2 B JL&:
x® 7 iy
Xt Jle Jls
P AE o P
P NS < VL SV
e nS” Jle Jbe
v AN « YRV SV gy | N
PaRddy waS caf caS
Q06paTHble 3HAUEHHs] MAaHH TEMH K€ 3HaKaMH, YTO M CTeleHH,

HO ¢ npeamecrtsyomel 6ykBoll ,Jxum“ (HauanpHas GykBa CJa0-
Ba JXU3 —[10J5); HAlpHMeED,

1
R
, .
X e
1
x <

Jlsist ¢cBOOOAHOrO usieHa ypaBHEHHUS NMpUMeHsiach 6ykBa ,‘alin* ¥

(0T s_Ac—4HCJIO0), KOTOpas CTaBuJach Haja uudpoil.

CiloeHHe JaHO ChoelMaJbHHIMHM 3HakaMu (HanoxoGue L);

BHIYUTAHHE—IIPEIJIOTaMH ,MHH* . . HJAH Y|; YMHOXeHHe —
NpeANoTOM (pa—s, HA); neseHHe—IIpEAIOTOM u1;;(‘a11211?1—

Ha).
KopHH TaKxe BEIDaXXEHB NMEPBHIMH GYKBAMU COOTBETCTBYIO-
KX CJOB:

v > (= KOpeHs),
VA2 (cas” &5 cTopoua KyGa),
v = (do = KOpeHb KOPH:).

DTt 6YKBH NPH 3alHCH CTaBATCA HAJd YHCIOM, H3 KOTODOTO
H3BJIEKAETCS KOPEHb:

- <5 .
—— 3, — — N
YI5 v V& A VIE .
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Casnux 3aku NPHMBOJIMT NpHUMEpH M3 TpaKTara:

(Bx—2)+ (x2—2x%) =

= (3x+x?)—(2+2x%)

(Bx410—x2)(10x—2x3) =

= (30x2+100x -+ 2x°)— (6. x4+ 20x3 4+ 10x3) =

= (30x2+100x 4-2x%)— (6x4--30x%)
1

2x=32—
X

2x4=32
32:2
16=xt
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Mnasa VI. YYEHHE 06 UPPALIUOHANBHOGTHAX
§ 1. BeonHuie 3ameuaHun

B Hacrosime#l riiaBe MH paccMOTPHM TY YacThb YUYE€HHs O UHC~
Jle, KOTOpasi, COTJIaCHO KJaaccubukauun an-®@apabH, cOCTaBIISET
CTelHaJbHBIl  («YIOMHHAIOWHUACT He B Ka)IOM  COUYMHEHHH»)
pasjges <«HCKyccTBa adareOpsl ¥ agamykabafbl» H KacaeTcss «TeX
Beriell, OCHOBY KOTOPBIX IJsl palUOHAaJbHEIX U HppalHOHAJbHBIX
BEIMYHH nan EBKAHA B cBoell necsitoft Kuure» [949, ctp. 97].
Takoe BblIe/NeHHe YYyeHUs] O UHCJAOBHIX HPPALMOHAJBHOCTAX B
COUHHEHHMSX MaTeMaTHKOB BuuxHero u CpenHero BocToka 06b-
SICHSIJIOCh, KaK OyIeT MOKA3aHO HHIKe, BIIOJIHE OCO3HABABIIEHCS
TPYAHOCTBIO €0 TEOPETHYEeCKOro OBOCHOBAHMSL.

B npeapaymux riaBax MBI MMeJH BO3MOMKHOCTB Y6eIHTbCS,
4YTO YUCJIOBasi UPPALMOHAJBHOCTh B MAaTeMaTHKe CTpaH ucjaama
CTajJa pacCMaTpUBAaTbCA KaK YHCIO, KOTODOe XOTS H OTHOCHTCS
K oco6oMy BHAY, HO IIO CYLIeCTBY NPHHANJIEXUT K TOH Ke KaTe-
TOPHH INOHSITHH, YTO M palllOHaJ/JbHOe YHCJI0. 3Jech CKasaJjlach
TOYKa 3peHUs] NPAKTHKOB, BBIUMC/ISABLIUX NPUOIHKEHHOe 3Haue-
HHe HPPallMOHaJbHOTO KODHSI H BHIEBLUUX B HeM OIIpeliesleHHOe
yucao. C Apyroil cTOPOHBI, pa3BUTHe aareGphl Takxke BeJIO K 6o-
Jlee IMHPOKOMY IOHMMAHHIO YHCAa KaK pelleHusi (palUdOHalbHOTO
HJIH HPPalUUOHANbHOTO) aaredfpanHuecKol sanaud. Bo Bcex aJqrel-
paHyecKHX TpAaKTaTaxX, HAydHAasa C Ipou3BeleHu#i ana-XopesMmu,
HMeeTCH pasjieds O IpaBuax NeHCTBUH ¢ KOPHAMH (cHayama yM-
HOXKEHHsI H JIeJIEHHs], & 3aTeM CJIOXKEHHS M BHIUHTAHHS); B IIpHMe-
pax uHCI0Basi HPPAaUHMOHAJILHOCTb (UIYPHPYET B TOH Xe pOJH,
YTO U 4YUCIO (He TOJbKO KaK KOPHH, HO H Kak K03()(UIMeHTH
ypaBHEHHH),

Onnako camMo 1o cebe 3TO He 03HAyaJ0 Ohl CYLIECTBEHHOTO
urara BIiepell, TaK KaK H B MHIHUCKOH MaTeMaTHKEe He JeJ1aJoCh
NMPaKTHYECKOIO pAas3/HYHs MeXJy MOHATHSIMU HelpepEIBHOIO H
JAHUCKDPETHOTO ¥ YBEPEHHO INPOM3BOJMJHCH ONepalHH Haja KOpHs-
MH. [IpunuunyHaibHOe OTJIHYHE NOAXoNa K npobJeMe y MaTeMaTH-
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KOB CTpaH HcJIaMa COCTOSIO HMEHHO B TOM, YTO OHH SCHO BHIEJH
PasHHLY MeXAy 3THMH MOHATHAMU. DYAyYH yuyeHHKaMH TPeKOB
B OTHOLIEHHH JIOTHYECKO}l CTPOUOCTH, OHH, KaK Mbl MOKa)KeM
HMIKe, MOCTABU/IH BOIPOC O TEOPETHYECKOM OGOCHOBAHHMHU ONEpPa-
LUH ¢ YHC/JIOBHIMH HPDPALMOHAJBHOCTSIMH U CleJajy TOMNBITKY OT-
BETHTb HAa Hero.

HcxonHo# TeopeTHUeCKOH OCHOBOH MaTeMaTHKH paccMaTpH-
BAeMOroO MNepHojia CAYXKHIO0 KJaCCHYeCKOe YUYeHHE O UHcje M Be-
JIMYHMHE, & NMOTOMY IOJ UYHUCIOM NPOAOJKAJAH NOHHMAaTh COBOKYII-
HOCTb eJMHHUI] U NPOBOJUThL FPAHb MEXIY HHMH H HelpephIBHOH
BEJHUHHOH; yUeHHe 00 OTHOLIEHHAX TAKKE BBICTYNAJI0 II0 Ipe-
YyecKOH TPajMUHH B JBYX BHIAX — [JIS YHCE] M AJsS BesHunH. Ho
B TO Xe BpeMs Jae B COUMHEHHUAX TEOPETUYECKOTrO0 Xapakrepa
HabJ/I01aJI0Cch CMelleHHe apU(PMeTHYECKHX U TeOMETPHUYECKHUX I0-
HATHH: IPUMEHSJIOCh, HApUMep, UMeollee MO3AHes JHHHCTHYeC-
KOe INPOHCXOXJEHHe I[OHATHE <«KOJMHYECTBA OTHOIIEHHS»  (CM.
ra. VII), napymajauch NPHHUHNBL TeOMETPHUYECKOH anre6pnl (Ha-
NIpUMeEp, TOBOPUJIOCh O «IPOHU3BEJEHHH JHHHUH» W T, 1.), OTHOLIE-
HHE OTOXJAECTBJIAJIOCh ¢ ApoObio [234] U BMECTO «OAMHAKOBG-
CTH» OTHOLIEHHH HayaJH TOBOPHTb 06 HX «paBeHcTBe» [l11, 12];
HHOT/la BCTPEYAJICS H TEPMUH «UPPALHUOHAJbHOE YHCJIO0».

[ToaToMy cieyeT BHIACHHTb, OGCYKAAJNHCh JIU CHelHaIbHO OC-
HOBHBlE IIOHATHS YYeHHS O YHCJIOBBIX HPPALMOHAJBHOCTSX H C
KaKUX NO3HIMH OHH TPAKTOBAJUCE.

B couHHeHHsX MO aJjre6pe IpUPOAa KOPHS, Hal KOTOPbIM
NPOU3BOAATCS AEHCTBHA, He PACCMATPHUBAJNAaCh, [IO3TOMY, CYAA IO
HUM, OTBETHTb Ha 3TOT CYILIECTBEHHBIH C TOYKH 3PEHHs HCTOPHH
NIOHSITHS JeHCTBHTEIbHOrO (MOJOXKUTENbHOI0) YHCJIa BOIPOC He-
BO3MOKHO. Er0 MOXKHO peIlHNThb, ecd 06paTUThca K APYroMy Ha-
NpaBJeHHI0 YYeHHs O uYHcjIe — K TEOPHH KBaJApaTHYHBIX Hppa-
LHOHAJbHOCTefl, IJe 3Ta aHTHYHAA TEODHA, H3JIOKEHHAS B
kuure X «Hauas» EBkiuaa, mosyyuaa cOBeplIEHHO HOBOE COJEp-
KaHKe.

[pu wurenud kHurn X «Hauam» (cM. ML 1), rae ngaHa KJaac-
cubuKalusa KBaAPATHYHBIX M GMKBaJAPATHYHBIX MPpaUHOHA/IBHOC
Tef, SICHO OL(YILAIOTCA TPYRHOCTH (CBSA3aHHbIE C NPHMEHEHHEM
METO/I0B H TEPMHHOJOTHH TEOMETPHUECKOfl aareGper), K KOTOPBIM
NpHBesa Ipedeckylo HayKy NOMBITKA YHHPHUHPOBATL MATEMATHKY
Ha OCHOBe reOMeTPHH. DTH TPYAHOCTH HCUE3alT C I1E€peBOJOM
npeasioxKenuit KHurd X Ha anre6pandueckHil s3blk. 3acJayra cpefn-
HEBEKOBBIX BOCTOUHEIX YYEHBIX COCTOHUT IIpexjle BCEro B TOM, HTO
OHH T0CJef0BATENbHO OCYUIECTBHJIM TakKOH MepeBoA, T. €. IIpo-
U3Be/IM apH(MeTH3aLHI0 eBKJIHAOBOW TeOPHH KBAaApaTHUHBIX Hp-
palHOHaNbHOCTell. BaKHOCTh 3TOrO wiara jJis AajlbHEHIIEro pas-
BUTHA dPH(PMETHKH U ajire6psl TPyAHO MepEeOLEeHHTh, I03TOMY CO-
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YHHeHHs, Kacaloluecs npeaMera KHHrM X «Hawans, 3aciayxKu-
BalOT BHUMAaHHS HCTODHKOB HayKH. MexXJy TeM, NO CyIIecTBY HH
ONMH apaOCKHM KOMMeHTapHH K 3TOH KHHMIe He HCCJAeO0BaH.

OTcyTcTBHEe AaHHBIX O cyabfe TEOpHH KBaJApaTHYHLIX Hppa-
HHOHaNbHOCTeH mnocie EBKJAHAA npuBeao K ybexAeHHIo, yTo a6-
CTPAaKTHOE DacCMOTpPeHHe HpPPAalMORaJbHHX BEJHYHH COBEpLUEH-
HO mpeKpaTHaoch. «[lepBbIM, HACKOJIBKO MHE H3BECTHO,— TOBODHJI
B 1842 1. HeccenmbMaH,— KTO B3sjicad 3a dajbHeHlllee Pa3BHUTHE
TEODHH HPPaLHOHAJAbHBIX BeqHuyHH, Obla1 Jlyka [Tawoan e Bypro
B KoHIle XV B., Iocje TOro, KakK 3TO YueHHe NO4YTH 18 BeKoB
BbL10 NpefaHo 3abBeHuo» [719, cTp. 183]. DTOT B3MMIAL HECKOIBLKO
H3MeHMJCH, Korna B 1853 r. @. Bénke o6HapyKHa H HCCIeLoBald
yIOMHHaBIIHHCSH HaMu KoMMeHTapuil [lanna x kuure X «Hauan»
B apabckoM nepeBofe yueHoro X B. aiA-JIMMHIIKH; H3 Hero ys-
Ha/4, 4TO TeOpHel HppalMOHAIbLHBIX 3aHUMAJIHCh ATNOMJIOHHA H
[Tann. OpHako o paGoTax MaTeMaTHKOB CTpaH HcjaaMa Ha 3TV
TeMy COOOIIEHHs] A0JTrOe BpeMs He MOSABJISJIHCH, XOTS HEKOTOpLIE
HceaenoBateau, HanpuMep, . Tankeas [576, cTp. 79], ymomuHnamu
06 apabCcKuX KOMMeHTapusx K KHure X. B Korue mnpoumsaoro
BeKa OBIIM H3y4YeHbl JATHHCKHE mepeBoj apabckoro Tpakrara,
aBTOPOM KOTODOr'O OPHEHTHPOBOUHO cuMTaercs yueHnlft X B. My-
xaMman A6n-an-Baku an-bBarpanm [494, 859, 866], u naTHHCKUE
nepeBoj Bepcud «Hawan» B u3joxeHuH aH-Hafipusu [494]. Ilo
3THM TNepeBOJAaM COCTaBHJIOCH OOllee NpeACTaBIeHHE O Xapak-
Tepe apabCKuX KOMMeHTapHeB K KHHre X M O POJH BOCTOUHBIX
MaTeMaTHKOB B Pa3BHTHH TEODHMH YHUCJIOBBIX HPPAalHOHAJBHOCTEH.
Kak nokasnlBaloT KOMMEHTapHH, 0030D COAEpPXKaHHS KOTOPHIX
IpUBeleH HHXKe, OHO NaJeKo He INOJHOCTBIO COOTBETCTBOBAJO
LeHCTBUTEJLHOMY MOJMOXKEHHIO HAefa.

§ 2. KommenTapuu k knure X , Havan“ Esknupa

B pasquuHBIX XPAHHIHILAX BOCTOUHBIX DYKONHCEH HMEETCH
HECKOJIbKO ~ TPAaKTaTOB, KAaCAWOIUMXCH TpeaMeTa KHHTH X
«Hauan». Co BpemMeHeM, BEpPOSITHO, OYAVT OGHapYIKEHEl H HOBBIE
DYKOIIHCH, HO U3BECTHBIE B HACTOSIIIIEE BPEMS YIKe [IO3BOJSIOT Cle-
JaTh BHIBOIEI, HHTEPECHBIE [/ HMCTODHH MAaTEMATHKH.

Bnaronaps awo6esnoctd B. A. PoseHndenbaa B Hawem pacro-
DSDKEHMH HMMeIoTCS MUKPODHIBMBIL ABYX apabGCKUX — pyKomcefl
ITapuxkckoit HanuonadpHOR Oubnuotexku (Ne 2457%, 2467), co-
JepKAIIHX HECKOJbKO KOMMEHTapHeB K KHHre X, MHUKPODHIbLM

* Kpatkoe onucanue 3To#t pykonucu payn . Bénke B 1856 r. [I1017]; a B
1930 r.— Tomcon [618]. Boxblias yacTe ee nepemucaHa M3BECTHHIM MaTeMaTH-
KoM X—XI BB. ac-Cumkuan (et ra. 11, § 3, m. 34).
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pykonHcH «KHHIM KOMMeHTapHeB K BBeJEHHsSM cOYHMHeHHA LEB-
kauga «Hawana» H6u an-Xaficama, KoTtopas Haxojautcs B bon-
JgessHcKo# 6ubanoteke B Oxchopne (Hunt. 237), a takke auTO-
rpadcKHi TekeT H3faHHoro B 1948 r. B XafinapaGaze Tpakrara
«O cousMepHUMBIX y HeCOH3MepHMBIX BequuyuHax» M6u an-bBar-
nagu [738].

BHIMOMHeHHBIA HaMHM I€peBOJ YKa3aHHBIX COUHHeHHEH  Aaf
OCHOBHOHM MaTepHaJ/J AJs HalHcaHHA 3TOH raaBbl. Kpome ToOroO,
Obl1 HCMOJb30BaH OMy6/aHKOBaHHBIM B 1594 r. B Pume apabekuit
TekeT «Hamoxenuss EBknupa» Hacup an-Iuna at-Tycu [537] u
HeKOTOpble COBpEMEHHble MepeBOJbl TPYIAOB APYTMX BOCTOUYHBIX
YUeHBIX.

KommenTtapuit Hasuda ubn FOmHa

Hasug ubu IOMH an-Myrata66ub, cyAs M0 COXpaHHBIIMMCSH
coobueHHsM, nepeBen «Hauanas EBKauaa moaHocTbio. B Hac-
TOsllee BPeMS H3BeCTEeH JHIIb OTPHIBOK, KOTOPbI HauMHaeTcCs
cioamu: «To, urto nepeBea Hasud nbu IOmu an-Mytata66ub us
CYLIECTBYIOUIMX Ha IpeyecKOM s3blKe A0OaBJeHHH K MpeLsoXxe-
HuaM X KHATH» (Xa3a M3 Haka/na HasA(p HOH HYMH aj-MyTaTab-

646 MHMMa BamKana QA-I-HyHaHME MHH 3ufaga (QA-J-HIIKAT
an-makaJja aJj-‘amupa). OH HaxoAuTcsd B pykomucu [lapikckoi

Hanuonanbuoii 6ubanoreku (Ne 2457, ma squcrax 80 06. u 161);
Ha TO, UTO TeKcT 161-ro JucTa ABJsSETCS NPONOMNKEHHEM OTDBIB-
Ka, ykazaJa B 1856 r. ®. Bénke [1017]. PaccmarpuBaeMbiil OTpBIBOK
MOXeT OKa3aThbCsd IOJe3HBIM /151 H3YuYeHHS HCTOPHH TeKCTa
«HauaJ», uto npencraBasieT cof0H caMOCTOATENbHYI0 npobJeMy
HCTOPHKO-MaTeMaTHUECKHX HCCJe10BaHHUH.

Ilpu noaroroBke uznauus [eifibepra, 3aBepileHHOTo B 1886 r.
{541], rme Ha OCHOBaHUH MHOTrOUHCJEHHBIX pykomnuceli «Hauama»
clefaHa MONbITKA BBIEENUThb NOAMHHHBIA TeKCT EBKJIHIA, HaHMe-
Hee HCNOJb30BaHHBIMH OKasaJHch apabckue Bepcuu «Hayaa»,
TaK KaK TEKCThl HX OCTaBaJHCh B TO BpeMs (W ocrawTcs cefiyac)
IOYTH HENOCTYNHBIMH HccJefoBaTensaM. HecMoTps Ha TO, UTO
06 apa6Gckoi TpamMuun «Hauwasa» uMeercs HeCKOIbLKO pabor
{591, 664, 897], Bompoc 3TOT B HacToslee BpeMs A0 KOHLA He
H3YUeH.

B nayame kommentapus Hasudpa nbn IOmHa npaerca «mo-
Ka3aTeJbCTBO IEPBOrO MpeNJIOKeHHS HeH3BeCTHBIM [apabam]
MeTOJOM», KOTOpOe IIPOBeZeHO cJaedylolHM obpasoM: «IlycTs
I 0BYX BeqnunH AB u C BHINOJHAIOTCS YCJAOBHSI STOTO Ipej-
JIOKeHHS y nycTb AB 6yaer Gogbireft

S yTBepxaaio, uTO ecaH OTHATb OT AB GoJblle, ueM ee IO-
JIOBHHAZ, C TeM, YTO OCTaHeTCs, IOCTYIHUTh TaKHM XKe o6paszoMm H
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JeJlaTh 3TO MOCTOSIHHO, TOTJa OCTaToK oT AB Oyaer MeHsblle,
yem C.

HoxkasarensctBo. bepem C KpaTHbIM A0 TeX IIOD, MOKa Kpar-
HOe He craHeT Gosbuie, ueM AB. ITycte GL ectb KpatHoe C H
nyctb OHO Goabiue, ueM A; nycTb yacty GL 6ynyr:GH, HL, FL.
OtpenuM or AB Goablile, YyeM ee IIONIOBHHA; NYCTb 3TO OyHAeT
BD. Or DA otgenum 6oJblie, yeM ee MOJOBHHA; NYCTb 3T0 GyAer
DE. He npekpaliaeM 3TOro BHIYHTAHHS A0 TeX [Op, NOKA KOJH-
yecTBO yacredl AB He cTaHeT TAaKHM e, KakK KOJIHYeCTBO uHacTel
GL.

Tak kak GL 6Goabue, ueM AB, FL MeHbllle, yeM MOJOBHHA
GL, a BD 6oabuie, uem nosaosuHa AB, To ocraercs FG Gonb-
mas, yeM AD. TakuM xe oOpa3oM oTAensieM or FG ee moJo-
BHHY, T. e. FH, a or DA — 6GoJblue, uem ee nosouny, DE. Oc-
Taerca HG, 1. e. C, u oHo GoJblue, yem AE. Urak, AE — ocra-
TOK 0T AB — Oyner meHble, yeM C. A 3TO TO, YTO MBI XOTeJH
Pa3bACHHTH».

Hrak, OKasbiBaercsl, YTO «HEU3BECTHOE» [JOKA3aTeJbCTBO CO-
BNajaeT c TeM, KOTopoe, Bclel 3a [efieprom, B COBpPEMEHHBIX
U3LaHUAX NPUHATO CUYUTATh KaHOHHueckuM [134, 1. 2]. Otciona
MOXHO 3aKJIOYHTb, YTO B TeKcTaX EBK/IHMJA, DOCTYNMHBIX apa6aM,
¢GUrypHpoBaso JApyroe [A0Kas3aTeabcTBO. [leHCTBHUTENbHO, eC/H
o6patuTbc K «Manoxenuro EBkaupa» at-Tycu (cM. HHXKe), TO
yBUJAHM, 4TO OH JokKaswiBaer X, | MerogoM, koropwiii [eliGepr
NIPUIIHCBIBAGT CXOJHACTY; 5TO K€ [0Ka3aTe/NbCTBO BCTPEUAETCs Y
W6H an-Barpagu (cM. HHXKe) u y Kammano (cM. o VIII).

TakuMm o6pas3oM, MOXHO AyMaTb, 4TO apalcKHe aBTOPHl B
BONpOCe O NpHHaANexXHOCcTH EBkauay nokasartenbctBa X, 1 npu-
JepXHBaINCh MHeHHS OOpaTHOro TOMY, KOTODOe BbICKAa3aJl
[eii6epr.

To e caMoe MOXHO CKa3aTb M O «HEU3BECTHOM» J[OKa3a-
tenbcTBe X, 6: OHO IIOJIHOCTBIO COBNAJaeT C TeM, KOTOpOe MpH-
nuceiBaercss EBKuAy.

OTpBIBOK 3aKaHuMBaeTcss GOpMY/JIUPOBKOK cielcTBUsa H3 X, 9.
Tekcr sroro cieacteus I'efiGepr cunTaer HENMOAJHHHBIM H BHAMT
OCHOBaHHe [/ TAKOro BbIBOAA, OMHMO DA3HHILI B SI3bIKE H3-
JIOXKeHHs, B TOM, YTO BO BTODOH YacTH pacCyxK/[eHHS JOKa3aHo
Gosblre, yeM GbIO NMpPeANOJoxeHo BHauame [134, 1. III, cTp. 112].
B namem apaGckoM TeKcTe 3Ta COMHHTENbHasi YacTb OTCYTCTBY-
€T, 4TO TOBOPHT B IIOJIb3Y yTBepxaeHus [efiGepra.

AHOHMMHbBI KOMMEHTapHH

Ha nocnepnnx snncrax (217—219 06.) TTapuKCcKoO#l pyKomucH
Ne 2457, nepenucannoit ac-CHIXKM3M, HaxOAMTCS HeGOJBIION
AHOHMMHBIH KoMMeHTapu#l (6e3 3arnaBus) K KHure X, NpuHAajje-
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JKalMi IpPYyroMy NepelHCYUKY U He 3HayallufAcs B OrJiaBJelHH
OH CcOOEepKHT MNOAPOOHOE TOJKOBAHHE HECKOJBKHUX MpelloKe-
Hu#l KHHr¥ X, CTpOro BBHIAEpKaHHOe B AyXe EBxunpa.

An-Maxann «KoMMeHTapuit K OecATor KHure
counHeHus EBknupgar

Tpyaw an-Maxauu (cM. ro. 11, § 2, n. 10), B GosblinHCTBE
CBOEM [0 HaCc He [OIIefillHe, 3aTParHBaJ/ii OCHOBHBIE TEOPETH-
yeCKHe BONDPOCHl HAYKH TOTO BpeMeHH U 0Kaszaju  cepbe3Hoe
BJIMSIHHE HAa pa3BUTHE MAaTEeMaTHKH CcpeiHeBeKoBoro Bocroka.
3HayeHHe ero aJjre6pauyeckKHX HccaefoBaHUl oTMmerun Owmap
Xatiam [339, crp. 69; 340, crp. 454], ykasaB, urto asn-MaxaHu
paccMaTpUBaJ OUYEHb C/IOXKHBIE BONPOCHl «HCKYCCTBA agare6pel H
asMykabasbl», U, B YAaCTHOCTH, clesas] NONBITKY pelHTh ypas-
HeHue 3-H creneHu. IIo CBHOETENBCTBY XafisiMa, OH «INPeaJOXKH/
NPOAHAJIH3UPOBATE NMPEANIOCELIKY, MNPHHATYIO ApXUMenoM B YeT-
BEPTOM IMpelJOXKEHHH BTOPOH KHHUI'H ero «KHHIH O uiape # LH-
JIHHApPE», NPH NOMOLIM aiareGpbl» H NPH STOM INpHILE] K ypas-
HEHHIO, «COJepKalleMy KyObl, KBagpaThl H 4YHCJAa», PEIIHTh KO-
TOpPOE, OZHAKO, €My He yAaJjoch, «<HECMOTpPSl Ha TO, YTO OH LOJITO
pPasMblIIsia 06 3TOM». 3aMeuaHHsl 0 KOMMEHTapHH an-MaxaHn x
TpaktaTy ApxuMena Bbickasasa Takxke H6H Jlafic.

BeposiTHO, HMeHHO 3aHATHS KyOHUYeCKUMH YDABHEHHSIMH NpH-
BeqlM an-MaxaHu K KJaccH(QHKaUHH KyOHUYECKUX HpPPAaLHOHAaJb-
HOcTeH, O KOTOPO# MBI OyleM FOBOPUTH HHIKE.

Counnenue an-Maxanu «O6 OTHOLIEHHH», COXpaHHBIIeecs IO
HalluX AHEH, CHIrpano OcO0EHHO BaXHYI0 pOJIb B PAa3BUTHU IIO-
HATHA NeHCTBUTE/NBHOrO YHcaa, Tak KaK B HEM BIepBhle B apabo-
SI3BIYHOH JIMTepaType OLLIO MOABEPTHYTO KPHTHKE Trpeueckoe MO-
HATHe oTHOweHUA (cM. ri. VII). Bosabliolt uHTepec npencrasyisieT
TpakraTr ajn-Maxauu «Kommenrapu#i x X xuure counHeHus EB-
Kauza» (tadchAp ajl-Makdnaa aj-’allHpa MHH KHTE0 YKJARIHC),
OTPBIBOK M3 KOTOPOro HaxoguTcst B pykomucH (Ne 2457, 39%
a1, 180 06.— 181 06.) [Tapuxckoit HanuoHnanbHOH OHOJHOTEKH.
ITo 3TOMYy OTpPBIBKY MOXKHO OIEHUTh BKJaj aj-MaxaHM B pasBH-
THE TEOPHUH HppAalHOHAJIBHEIX BEeJUUYHH: OH pacCcMaTpHBal H
KJaccHQHUUPOBAJ He TOJNBKO KBaJpaTHUHbE HppalHOHAJbHOCTH,
HO ¥ MPPALMOHAJNBHOCTH 3-U CTeNeHH, 4TO /51 ero BPeMeHH Obl-
JIO BaXKHBIM TeOpeTHUYeCKHM HocTHKeHueM. Cyldst N0 COXPaHHB-
IIHMCA COYHHEHMSIM, MOocje an-MaxaHy HUKTO M3 BOCTOYHBIX Ma-
TEMATHKOB He KacaJ/Cf BONpOoca O KyGHUeCKHX HPpAalHOHAJ/IbHOC-
TSX C TeODeTHYeCKOH TOYKH 3peHHs, 6e3yC/JOBHO, H3-3a ero TPyX-
HOCTH.
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Huxe npuBoauTcst 0630p cOLep>KaHHs 3TOr0 Tpakrarta Io Ie-
PEBOALY, BLINIOJHEHHOMY ¢ MHKpO(QHJIbMa pyKomucd (pHc. 15).

TpakraT HauMHaeTcsi ¢ ONpelesNeHHs pallMOHAJBHBIX H Hppa-
LMOHAJNBHbIX BeJHYHH, KOTOpPOE CYLIEeCTBEHHO OTJHuaeTcss OT OII-
peleseHus, naHHoro EBkinaoM. ¥ an-MaxaHH 3TH BeJWUYHHBL Bbl-
CTYNAIOT KaK YHCJIOBblE HPPALHOHAJIBHOCTH, KOTOPBIMH OH CBO-
60lHO ONEePUDYET, XOTA NJs pas3bscCHeHHS nNpuberaer K reoMer-
pHueckoll HHTepmperauuu: «PanuoHanpHas OyaeT Torxa, Koria
Mbl FOBODHM, HalpuMep, AecsTh, JBeHaallaTb, TPH C IOJOBHHOH,

Puc. 15. CrpaHuusl u3 Tpaxrara aji-Maxauu,

IecTb U OJHA TPeTb U TOMY NOJOGHOe, MOTOMY 4YTO BeJMYHHA
3TOrO INPOH3HOCHUTCSI H BBIpaKaeTcs KOJUYecTBeHHO. 1o, UTO He
sBJIsieTCs PallMOHaJbHBIM, Ha3blBaeTcsl HPpAalMOHAJbHBIM, BeJH-
YUHY er0 HeBO3MOXKHO INPOH3HECTH M BBIPA3UTb KOJIMYECTBEHHO.
Hanpumep, KOpPHH H3 uHces, He ABJISIOUUXCS KBaApaTaMu, Hal-
pHMep, HecsiTh, NATHAAUATb, ABailaTh, pefpa uHces, He SBJS-
Iolmyuxcsl Ky6aMu ¥ ToMy mogoGHoe». J[pyruMH cJOBaMH, B IIpo-
THBOIIOJIOKHOCTb EBKIMAY, /IS KOTOPOrO BeJHUYHHA €CTh TOJb-
KO JIHHHA, palHOHa/bHasi MM HppallOHaJbHAsi B 3aBHCHMOCTH
OT TOro, cOM3MepHMa OHa C BHIOpAHHBIM B KauecTBe Mephbl OTpes-
KOM WJIM Hecou3MepHMa, ajJ-MaxaHH paccMaTpHBaeT lLiesble H
npo6Hble uucaa (10, 12, 3'/,, 6!/3) Kak paluoHabHble BEJHYHHEL,
a KBajpaTHhe u KyOHUecKHe KOPHM — KaK HppalHOHaJbHEIE,
DTOT apH(MeTHYeCKHH NMOAXOA K UPPALMOHAJBHOCTH IPOSBUJCH
0COGeHHO B TOM, YTO K HpPalHOHAJLHBIM BeJHYMHAM aJj-Maxa-
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HY OTHOCHT TaK¥Ke «TO, UTO SIBJISIETCS] HX cyMMoﬁ HJIY Pa3HOCThBIO,
HJIH Pe3yJbTaTOM CJOXKEHHs ¢ paHHOHaJIbHOH WM pe3y/bTaToM
BBIYHTAHUSA MEXIY TAKOro poAa BeJHUYHHON M MppamHoHa/JbHON,
WY MEXAY palHOHa/bHON M ewo».

IMocae omnpeneneHus HUpPalHOHAJbHBIX BeJHYMH aJj-MaxaHH
JaeT uX Kjgaccupukanuio. ITpexkae Bcero oH BbIAENAET NJIOCKH €
H TeJecHBble HppauHoHasbHble. JIIOCKHMH OH Ha3BIBAeT
«KODHH, KOpHH KOpHefl H TO, UTO MOJYYaeTCsl H3 HX COeLHHEeHHs
WM CJIOXKEeHUS MeXAy COOOH, HJAH H3 HX CJOXKEHHS ¢ paluo-
HaJIbHBIM, WJH U3 BBIYUHTAHUA HX MexIAy coboéi». K TesecHbIM
HPPAaLHOHANBHOCTAM OH OTHOCHT <«TakKHe, KaK KOpHHM KyHuuec-
KHe, WJIM KODHH KyOHuecKHe H3 KODHeH, HJH KOPHH KyOHuecKHe
H3 KyOHUecKHX KOpHe#l, HJH TO, UTO MOJNYyuaeTcs MyTeM HX CJO-
KEHHS MU BBIUUTAHUSAY.

Kak mn/ockHe, TaK H TejecHble HPPALHOHAJBHOCTH MOLpA3-
JEJSIOTCS Ha OTAeNbHbIE M COCTaBHbIE, M3 KOTOPBIX NOC/AefHHe
MOJYYalTCS CJOKEHHEM HJH BbIYHTAaHHEM IMepBBIX.

Knaccuduxanus an-MaxaHu MOXeT ObITb BbIpaXKeHa TaK:

I. TTnockre HPPaLHOHANBHOCTH:
1) mrockue otgeabHsle: V a, VVZ_, VV Va ..,

2) naockue cocraBHee: Va +1 b, VV? + VVT ,
Va+b a+Vb,..;

I[I. TesnecHbl® WPPALHOHATBHOCTH:

1) TenecHsle OTHENbHHE:

W yve Ve, ..
]/ VVV“ ]//Va e

2) TeJleCHLlE COCTABHHE:
W Ve VTV Va, £V Vb,
VVyetVVE Vya«vs,..,

IlepBylo uacth Tpakrtara a/n-MaxaHu s3aBepliaeT BLICKa3bIBAHH-
€M, YTO OH HAXOJHT HYXXHBIM «OTPDAHHYHUTLCH TeM, 4O Yero Jo-
wes MyApbld EBKJAHA B CBOEH KHHIe M 4TO OH paccMaTpHBaJ, a
OH paccMaTpHBaJs BHJA IJIOCKMX H OIPaHHUYMJICS 3THM» H Jobas-
JsleT: «Mbl pasbsACHHM BCe BHIBI, KOTOpble PaccMOTpesa MyILpel,
OCHOBBIBASICh Ha NPEAIIOJOXEHHH YHCAa U BBIYHC/IEHHS». 34TEM OH
U3JaraeT OCHOBHble MOHSITHSI KHHTH X, HCIOJ/Nb3ysi BMECTO Teo-
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MeTpHUYecKHX 06pasoB YHC/IA H YHCJOBble HDPAUHOHAJBHOCTH.
OH noBTOpsieT ONpeje/eHHe DalMOHAJbHOrO («Bce TO, BEJNHYHHA
Yero NMPOM3HOCUTCS M BHIPAXKAETCH KOJHYECTBEHHO») H NPHBOAMT
Tipumepsl: 17, 5 ¥ T. A. EBK/IMZOBBEl MppalMOHA/bHbIE BEJHIHHBL
OH ONpeJlelsieT KaK «KOPHH, KOPHH H3 KODHeH, KODHH KOpHEH M3
KOpHeH ¥ T. A.». [Ipy 3TOM palHOHa/lbHas B CTENEHH — 3TO KO-

PeHb (V10, V'5, V'8, Y/ 1000 u 7. 1.), aMeuanb — KOPeHb U3
KODHS (VVW, VV@, VVlooo u T. L)

3arem aJj-MaxaHd onpelensieT BTOPYO MedlHaJJdb KakK

KOpeHb KOpHS u3 Kopust (V' Vv, VYV H T.4), TPETHIO Me-
LMaJb KaK KOpeHb KOPHS M3 KOpHsS U 3ak/aioyaer: «Takum xe
06pasoM MBI paccyxiaeM pajblue Ge3rPaHHYHO, H KaXKAOH H3
HUX COOTBETCTBYET Ha3BaHHeE COTJIACHO MOKAa3aTeNio e CTEIeHH».

EBKJIHA OrpaHHYHM/ICS PACCMOTDEHHEM BEJIHYHMH, KOTOpble MO-

TYT OLITb BEHIPAXKEHH B ajJre6panyeckKoil Gpopme Kak VaunvVa
HO B mpeanoxeHnH 115 OH onpedenssn m BelmuuHbl Buia 7V a,

61/ a u T. A.: «V3 Mequanay BO3HHKAIOT B 6eCKOHEYHOM MHOXKECTBe
HppalHOHaJdbHble W HHKaKas HHKAKON W3 OpedbLAYUIMX He TOX-
JecTBeHHa» (HEKOTOphle HcellefoBaTes H, HanpuMep, [eitbepr, cun-
TalT 3TO NPeAIOXKEHHe BCTaBJeHHBIM B «Hauana» nosgHee, BO
BpeMeHa ANOJJIOHHS). YuyeHHe O MeIuassiX BHICIIHX MOPSAAKOB
HauboJsiee MOJHO pa3BHJIM MaTeMaTHKH CpeJHeBEKOBOro BocToka.
O6 3TOM CBHIETEJNBCTBYET, IOMHMO [IAHHOrO Tpakrata aJj-Maxa-
HH, KOMMeHTapHil K Kuure X aJj-Axsasu W Fi6u an-Barpazu (cm.
HHMIKe), [Ae MeIHa/u BBICUIHX MOPSAKOB pPacCMaTPHBAIOTCS IMO-
JpobHo.

Hanbue an-MaxaHi NepeXOAHT K HpPpaUHOHAJbHOCTAM EB-
KJIMJa, MOJYyYeHHBIM CJIOXKEHHeM H BbIYHTaHHeM. PyKomuch 06-
pbiBaeTcsl Ha ONpelne/eHHH GHHOMHAJIH.

An-Axeasu «HoMmeHTapuii BBefeHus
¥ X KHure courHeHus Esxknmpa»

«KoMMenTapHil BBeleHHsT K X KHHre cOdHHeHMs EBxianaa»
(wapx an-Maxajna al-'amnpa MHH KUTA0 YKJIAIHC) W3BECTEH B
NSTH PYKOTHCSX: NapuxKckolt (2467, 18°), 6%pnnﬂq1§oﬁ (5923).
ABYX Jeitaenckux (969, 970) u cram6bysibckoi (Aija  Sophia,
2742, 2°, 15B1). M3 Hux nuwp mociegHss COLEPXKHT KOMMEHTa-
pHuil moJiHOCTBIO [672, cTp. 462]

Mbl mepeBeJH TPaKTaT C NapHIKCKOH pykomucH (1. 207—
210 06.). Y3 BoCcbMH DasjefioB, COCTABAAIOUIMX TpakTar an-Ax-
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Basu (cm. 1. II, § 2, n. 24), B pyKomHcu Haercs TeKCT NePBBIX
NATH U KPaTKO M3J1araeTcs CONEPKaHHWE LIECTOrO H CeAbMOTO.

B nepsoM pasielle KOMMeHTapHs an-AXxBasd TOBOPHUTCS O
eBKJIMIOBON KJIaCCHQHKAIUMH NPSMBIX JHHHH, [IOJ KOTOPHIMH IIO-
HUMAIOTCS, OJHAKO, HX YHCJOBble (palHOHajJbHble U HppPalHO-
HaJbHEE) BhIpakeHusl. ABTOD ompenesser OTHAe€JbHHE€ Mps-
MBble JHHHH KaK «HMelolHe OJHO HMS» (HCM) H Pa3bsACHAET 3TO
IOHAATHE «HANpUMep, TPH UYeTBePTH KODHSA M3 IATH H TOMY IIO-
nobHoe». CocTaBHB MH OH Ha3hlBaeT «HMEKIIKHE JABa HMEHU»

7 ey
(3y-HcMEHA) M B KauecTse npuMepa npuBoaut 3 + )5 (B cio-

BECHOM BbIDAXEHHH).

PaccmarpuBas BMABI NPSIMBIX JIHHHH, an-AxBasu moxpasie-
JsleT MX Ha pallHOHaJbHHE B JJIMHE W HppaluoHaJabHble. [Ipen-
CTaBJISIOT HHTepec onpelesieHusi: «PalliOHasbHAs B AJHHe Ha-
3bIBaeTCs TaKXe abCO/IIOTHO pallHOHAMbHOM. DTO TO, UTO SBJSETCS
YHCJIOM, TO €CTb KOTJa TOBODHUTCH: BOCEMb, HJHM UeThpe, HJIH
NAThb, WK JPYyroe 4HcJao. A HppauHOHaJbHasg — 3TO TO, UTO yC-
TAHABJHBAETCSl C NMOMOILBIO Ha3BaHHS KOpeHb. Hampumep, eciu
cKaxyT Tebe: KODeHb M3 MATH, KODeHb M3 IUECTH, WJIH HHOII».
Takum o6pa3oM, aBTOD NOKAasblBaeT, YTO e€ro HHTepecyer apup-
MeTHYecKasi NpHpoJa palHOHaJbHOTO M HPPAlHOHAJbLHOTO.

3atem aj-AxBa3u IepeXOAHT K KJacCH(HUKALHH HppalHo-
HaJbHBIX JUHHHA: «kppaunoHa/bHbEle GBIBAIOT B CTENeHSX, KOJH-
4eCTBO KOTOpbHIX GecKOHeuyHO. V3 HHX B INepBOH CTeNeHH Ta, Y
KOTOpO# KBajpaT, KBajpHpyeMBIH elo, abCOJIOTHO palHOHa-
Jed. HanpuMep, KopeHb M3 ceMH pallHOHaleH, TaK Kak KBaapar
ero ecTb CeMb, YTO SIBJSETCS YHCJIOM. DTOT BHJ HasblBaeTcs pa-
IHOHAJLHO! B CTENEHH...

Hppauuonanpias Bo BTOPOH cTemeHH — 3Ta T4, Y KOTOPOH
KBaapat OyldeT HppalMOHA/NbHBIM, a KBajpaT KBajpata — pa-
IHOHa/bHBIM. Hanpumep, KOpeHb KODHS M3 CEMH, NOTOMY 4YTO
ero KBajpar — 3TO NepBH KopeHb. KBajapar ee sBasiercss paluo-
Ha/JbHOH B CTENEHH, HalpHMep, y KODHs KOpHs M3 ceMH. Ecuu
JIHHHS BO BTOPOH CTelleHH, TO [J15 BbILEJNEHHUS €€ M3 BCex CTelle-
Hell OHa Ha3BaHa MeJHaJbHOM,

Uro XacaeTcs COCTaBHBIX, TO OHH MOAPA3NeJISAOTCS Ha [IBe
Kateropuu. K nepBoli OTHOCATCS Te, y KOTOPBIX OJHA 4acTbh pa-
IHOHA/JbHA B AJIHHe, a Jpyras — MppalHOHaJbHa, HaNpUMeD,
ec/H CKaxyT Tefe: TPH M KOPeHb M3 NSTH. A KO BTOpOH — Te,
Y KOTOpHIX 00e YacTH HpPalHOHAaJbHbI, HAIPUMED, CyMMa KOpHs
U3 IATH ¥ KOPHS M3 I[IECTH».

Knaccuduxauus BelHudH, NaHHas an-AxBasHM, MOXKET ObiTh
BhHIpaXKeHa clelyomuM 006pa3oM:

I. Otnensusie (manpumep, 3, 4, V5 )
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1) pauvoHajsbHHIe B JJHHe, BHIpaXalollHecs 4YHUCJIOM (Ha-
npumep, 8, 4, 5 u x1p.),
2) WppaudoHa/bHEle, BeIPAXalOWIHECs KopHeM (HalpuMep,

V5, V6 u 1p.) u umeolIHe GECKOHEYHO MHOrO CTeleHef
(mox »TMM IOApa3yMeBAaKOTC KOPHH C IoKasarteasaMu 27 , rie
n=12..:

a) uppauuoHaJbHEe B 1-0it cTeneHH (COOTBETCTBYET BHAY

,DAalMOHANBHLIX B cTemenn® Esxauna), Hanpumep, V' 7,
6) MppauvoHaJbHHE BO 2-Off CTeneHH (COOTBETCTBYET BHAY

,Mennaneit* Esxsuna), Hampumep, VV7 , H T. L;
II. CoctaBunle:
1) Bumaa+ V &, rie a— pauHoHaAbHOE YHCAO, a b = KBal-
PaTHOMY HHCJY:
(@) a>b,
(6) a<b (Hanpﬂmep, <3+V12),
2) Va+V b (uanpumep, V' 5+16).

Ora xjaccuduKalus OpeABapuUTeabHasi: B 3 ¥ 4 pasjenax aj-
AxBasu paccMaTpHBaeT OT/eNbHEE ¥ COCTaBHBle HDPALHOHAJIb-
HocTH Gosee moapo6HO.

Kak BUAuM, KjiaccHuUKalUnK, AaHHBle ai-AXBasu ¥ an-Maxa-
HYM, B OCHOBHOM COBNajawT. PasHulla COCTOMT B TOM, 4TO aj-
Maxany paccmarTpHBaeT M KyGHueCKHe HppPaLHOHAJIBHOCTH, &
aua-AxBasu, Kak 4 EBKJIHZA, OrpaHHYHBaercsl KBaJADATHYHEIMH.

Bo BTOpOM pasjiesne KOMMeHTapHsl KjaaccCHGHUHPYIOTCS ILIO-
mwaaH. Ad-AXBa3H passaquaeT KBaJpaT HCTHHHEBIA M KBajpaT ab-
comoTHBIA. [lMolane mepBoro U3 HUX BHIpaXKaeTcsl KBaADATHBIM
yucsaoM (Hanpumep, 9 = 3 X 3), a miIouags BTOPOrO — HEKBai-
paTHeIM (Hanpumep, 6 = 2 X3).

[Maomann 6rBaOT CiaeAyOUIHX BHIOB:

[. OtneasHble (Hanpnmep, 10, 7 VTG)
1) pauMoHaabHee (Hanmpumep, 10, 7),

2) uppauuoHaJbHLIE (Hanpumep, 14 3)
II. Cocrasunie (manpumep, 3 + 1 7 ).

Kak u B ciayuae JIHHHH, /5 HpPpalUOHANBLHEIX IIoLIajed cy-
1mecTByeT GeCKOHEYHOEe YHCJIO CTelleHel HPPAUHOHAJBHOCTH: 3TH
mIOIMAJH TaKXKe HA3BIBAIOTCH <«MeJHaJAMH» COOTBETCTBYIOLIHX
cTeneHed. ABTOD OOBSCHAET Takoe Ha3BaHHe TeM, UTO MeIHajb-
Hasg TJIOIAAb TIpelcTaBJsgeT coboil cpeiHee TeOMeTpHYECKOe
MeXJy IUIoIuafsMM ABYX KBAaJpaTOB, NDHYEM 3TH ILIOLIAMH MO-
I'YT OLITh BBIpaXKeHbl KaK palMOHA/JbHBIMH, TAK W HPpPaLHOHAaMlb-
HBIMH yHcaaMmu. [1pHBeleHBl IPHUMepHI:
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1) maun kBaapate ¢ nJaomagaMH 10 M 5, CTOPOHB HX
Y10 u V5 ; cTpouTcs MpAMOYroAbHEHK ¢ miomansio V10 X
X V5 = V50 (,10n0/HuTe bHAS MIOWAALY), KOTOpasi U GYAeT

10 V50 .

MeJHanbHOH, TaK Kak AJs Hee W:T ;

2) ecsau maowmaau KBaapatoB pasHbl 10 U 4, TO CTOpPOHHE HX

Y10 u 2, ¥ LONOJHHTe/bHAS MeAuaJbHas MJIOLAAb ecTb )/ 40;
10 V40
Z
To ke moayuyaeTcs ¥ 418 Menuaneh 6o/ee BrICOKHX CTeneHell,
YcTaHaBAMBAETCS CBf3b HPPALHOHAJBHBIX ILIOLLaLed ¢ Uppa-
ILHOHAJbHBIMH JHMHHSMH, PAacCMOTPEHHBLIMH B IIepBOM pasfede:
Ha3BaHHe JIMHHH [POHUCXOAHUT OT Ha3BaHHS IJIOWAAH, KOTODPYIO
3Ta JIMHHS KBajpupyeT. Takx, JUHUS BTOPOH CTelleHM HPpPaLHO-
HaJMbHOCTH Ha3blBAa€TCcsl MeAHaabHOH, NOTOMY YTO OHAa KBaApHPY-
eT MeguasbHyw mowans (cp. «Hayama», X, 21). B to xe
BpeMs 3TH JHMHHH SIBJSIIOTCS CPEIHUM FEOMETPHYECKHM MEXKAY
CTOPOHAMH KBAaJpPaTOB, ONpPelelsIIHX MeIHaJbHYK IJIOLAMb.
Tak, B ciyyae nepBOro M3 NpPHBEIEHHBIX BhIIE NIPUMEPOB

Yo VYV
Vv Vs o
B sakawueHuHM pasgesa aBTOpD AeJdaeT ype3BLYANHO BaXHBIH
BBIBOJ, UTO ,KAaXIOK NAOCKOH Gurype COMOCTaBJAIOTCS [ABa
yucjaa“, a HMEHHO Te, KOTOpDbleé COOTBETCTBYIOT CTOPOHAM 3ToH#
NJIOCKOR GUryph, IpHYeM, BO-NEePBbIX, YUC/IA MOTYT OHITh Kak

pAlHOHA/bHBIMH, TAK M HPPALHOHAJBHBIMH, d BO-BTOPHIX, OIHOM
M TOH K€ NJIOCKOH (Hrype MOTYT COOTBETCTBOBaTh pa3J/HUHbE

naps yuces. Hanpumep, 10=2X 5= VEXV2 u 2=2X
X 1= ‘//—;—X 8. JIpyruMHu c/JoBaMH, NOA MJOWANSMH IOHH-

A HEe

MamTca JI6Be YHCId M YTBEPkAaeTCd HEOAHO3HAYHOCTh HX
P43/I0XKEHHS HAa JB4d COMHOXHTEJS, €CJAH paccMaTpHBAlOTCa Hp-
PalHOHAaNbHEIE KODHH.

B TpeTbeM paszese TpakraTa K1acCHGHUUHDPYIOTCA OTAE/Nb-
Hble JIKHHM C TOUKH 3PEHHS COH3MEepUMOCTH. AJ-AXBasH Jaer
CJIeAYIOLINEe BHABl OTAEJNbHBIX JHHHH:

I. PaunonasbHble (Bce palHOHAaJbHBlE JHHHH COM3MEPHMBI);

I1. MppauunonanbHble:

1) cousMepuMble M HeCOH3MepHMbie B JHJHHE:

a) COM3MEepHMBIE B IJHHE — TaKue, KOTOPHIE OTHOCATCH MEXAy

co60# KaK yHMCIO K YHCIY, T. €. OQHAa H3 KOTODBIX fBJsSETCH
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,BBIpa3uMoft wacteio oT japyroif; Hanpumep, V 2 u}y8 —

T . _ — _
ILJIHHHX://S =%, wm—é—l/S =1"2; V54 u)6 — npas
uux V54 =316,

6) HecoU3MepHMblE B HJNHHE — TaKHE, I/l KOTOPHX HE Bhl-
NoJIHAeTCH ycaoBue (a), HampHMep, V'8 nYV10: V10u V15

2) coH3MepuMblE H HECOH3MEDHMbIE B CTENEHH :

a) COH3MEepHUMble B CTEMeHH ~— TaKHEe, KOTODHE HEeCOH3MepH-

MBI B JUIHHE, HO xsanpam HX COH3MEDHUMEI; Hampumep, V' 3 H
V6,V 2u ‘/ 5 >
0) HecoMsMepHMbIe B CTENeHH — TakHe, Y KOTODBIX KBajpa-

TH TaK¥Xe HecousMepuMul, Hanpumep, l/l/ 3 H V Ve, Vl/ 2

]/V? Ecau naHH OBe NpAMBIE, OJHA H3 KOTODBHIX Dpalu-
OHa/IbHa, @8 BTODAs HMeeT NEepBYI0 CTeleHb HPPALHOHAJALHOCTH,
TO OHH HECOM3MEeDHMBI B [IJHHE, HO COH3MEDHMBI B CTEIEHH,
Ecan xe cremeHb HpPalHOHAJBLHOCTH 9TOH JIHHHH BHIE NeDBOH,
TO OHH HECOH3MeDHMH HH B JUINHe, HH B CTeleHH.

TakuM o6pasoM, noapoGHasi kaaccHbukauns an-Axsasu Ka-
caercss UppalHOHaNbHOCTEH, MaHHBIX EBKIHIOM, HO paccMaTpH-
BaeMbiX C apH(METHUECKOH TOUKHM 3peHHs. B TO Xe BpeMs aBTOp
CTPEMHTCS CTPOro cJaeqoBaTh EBKIMAY Jaxe B TeX cJayua-
X, KOTJa C MO3WIUH apuPMeTHKH 3TO He SBJsSEeTCI HeoOXOIH-
MBIM. Hampumep, kaaccuduxauds niouiagel, JOrH4ecKH ONpaB-
JaHHasi NpPH reoOMeTPHYeCKOM IOAXOJe, NpPH apUPpMeTHIeCKOM
SIBJSIETCST NOBTOPEHHEM cJaydvasi mpsiMbIX JuHHE. [IpaBna, 6aaro-
I&psi pacCMOTpeHHI0 miomajgeil an-Axeasu MOAy4aeT BO3MOXK-
HOCTb C(OPMYJIHPOBATH H FeOMETPHYECKH Pa3bSICHHTb (aKT He-
OJHO3HAYHOCTH Pas3JOXEeHHsI palHOHaJbHOrO YHC/1a Ha HppalH-
OHaJIbHBlE COMHOXKUTEJH,

B caenyowmeM pasaene npuBeieHb lIecTh BHAOB GHHOMHAaMEH,
nauHpix B KHHUre X «Hauan» [134, crp. 157]. Auxn-Axsasu
nuier: «PaHee MBI YNOMSIHYJH, YTO Y COCTABHBIX JHHHH JHG0
o6e yacTH HppaUHOHA/bHH, JUGO ONHA palHOHAaNbHA, a Apyras
HppauHoHaabHa. Bo BTopoM ciyuae nn6o pauuOHasbHAs YacThb
6oJbllle, a HppalHOHaAbHAsl MeHblle, nu6G0 Hao6opoT. TakuM 06-
pasoM, HMeeTCcsl TPH BHAA, H K KaX[AOMYy H3 HHMX INpHMEHseTcs
Au60 BBIUMTAHHe, JHOO cioxKeHwe. KBagpaT OGosbliell JHHHH
NpeBbILIaeT KBAaAPAT MeHbIleH JHHHM Ha KBaApaT, CTOPOHA KO-
Toporo 6yner JHO0 COM3MEPHMOH ¢ GoJbiled 4YacTbio, NHGO He-
CCH3MepHMOH. B 3aBHCHMOCTH OT 3TOro NOJYYaeTcs IIeCTb BH-
IOB ¥ OHHM Ha3bBAlOTCH OMHOMHAJSIMU DA3JHUYHBRIX CTEIeHeH».
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3aTeM [aloTcsl NpaBUJIa HaXOXKAeHHs OGHMHOMHaJel (BbIparKe-

Huit Buga A +V B), ), NpeicTaBJeHHHX YHUCJIOBBHIMH Hppa-
LIITHOHAJBLHOCTAMH .
L. Comacuo_,,HaqanaM“, ecin )V A—B COH3MEpHM C VA,
¥ npH 3ToM |/ A = @ — pauHOHANbHOE UHCIO, TO a+VB —
nepBasg GHHOMHaMb, AJ-AXBa3H naeT NPAaBHJIO HaxOXJEHHS
nepBofi 6uMHOMHMaau: ,Bo3bmeM KakoA-AHO0 KBaapaT a’ M OTHH-
MeM OT Hero HeKOTOpOe YMC/AO ¢ TaK, YTOOb OHH OTHOCHJHCh
Mexay cofo#f, kak JgBa KBaADATHHIX UHCJAA; TOrJa IEpBOE
KBaJpaTHOE UMCJIO H KOPEHb H3 Pa3HOCTH OyleT nepsoid OHHO-
MHaABI“, T. e, ecJH 472=§, rae d, e — pauHoHbe YHCAE,

TO @+ Vaz—c——nepsaﬂ 6uHoMHanb. [1puBefeHb MPHMEpHL

2) 3+V6 ;a*=9,c=9—5=14,— = 5;

4) 44+VT ;@°=16,c=16—T7=9, <=2 ;

II. VA—B cousmepum ¢ VA , npuuem VB = b — panuo-
HaJbHOe 4HcaO; Ttoraa ) A + b—propas GuHOMHaab. JlaHo
NPaBHJIO: B34Tb J1060€ YHCAO @ H NpUGaBUTE K HEMY HEKOTO-

c d?
poe 4HCJO ¢ Tak, 9TOOHI Fge = s TRe d, e— pauuoHa/lb-
T TS
Hple uyHcaa. Torpa V' a*4-¢ + a —Bropas GuHOMHAAb.  [lpu-

mep: V108 4+ 9; 3zecs a =9, ¢ = 108 — 81 = 27, IZZ %,
. VA—B cousmepum ¢ VA, npuuem VA,V B — up-

paLHoHaJbHE; Toraa J/ A +VB ~— TpeTbs OHHOMHAJb. [IpaBH-

JO: B3iTh HEKBAJpAaTHOE YHCIO 4 H an6aBuTb K HeMy HeKO-

rorqa Va+c+Va —

TOpoe uu =
P 0 ¢ Tak, ‘{T06bla+c wrl

TpeTbsi GHHOMHAAb. [IpUMepHi:

1) V8 +V6; anech a=6, c=8—6=2, %=%J
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2) VI+V8; a=24, c=24—18=6, o = o

AHaNOrHYHO paccMaTpPUBAIOTCSl OCTaJbHbIe TPH OHHOMHAJH.
B sakarouenne aBTop n06aBJasieT, 4TO KBajApaT OHHOMHAJM JIIO-
$0ro BuIAa ecTb nepBasi GUHOMHAb.

B naTtom paspene Tpakrara JaHO H3B/ledeHHe KOpHeH H3 OH-
HoMHaned. An-AxBasu CUHTa4eT BO3MOXKHBIM DEIIHTb 3Ty 3ajaauy
KaK reoMeTpHuYecKH, T. e. ciaelyst EBKIUAY, Tak H apHdMeTHUeC-
K4, TakuM 06pasoM, OH BHAMT, 4TO 3aJaya, NOCTaBJAeHHAs EB-
KJIMJOM, DaBHOCH/JBbHZ pelleHHI0 CUCTeMbl ABYX yDaBHEHHH BTO-
pOH cTerneHsH.

Brauasne paccmarpuBaercs ,apudmervueckuit nyTn“. Ecam
nana Guwomuans VA + VB ,rne VA >/ B (asTop cneuuain-
HO NOAUYEpKHUBAeT, YTO NepBOH Gepercsi O6oJbluass 4YacTh He3a-
BHCHMO OT TOr0, palHOHa/JbHA OHAa WIH HppaUUOHAJbHA), TO
60JBIIYIO CJAeLYET NOAPa3JeIUTh HA YACTH U TaK, UTOOH

VA =atb, ab= 2,

Jra 3ajgaya pemaeTcs ABosiko. [lepBuH cnocof ,mpocroit,
,OOHUYHBIA“; y ADYTHX aBTOPOB OH Ha3hBaeTCs ,ajarebpavuec-
xuM“. OgHA M3 HCKOMBIX uacTell NOJaraeTcs HEH3BECTHOMH, Tor-

na BTopass ectb VA —x. Orcionax (VA —x)= —ii . 3atem

NOJIyYeHHO® yDaBHEHHE IOJKHO OHTb NPHUBEIEHO K OJLHOMY H3
KAHOHHYECKHX BHUIOB.

Ipyrofi cnoco6, KOTOPHEH aBTOP HA3HBaeT ,COKPAIIEHHEIM",
COCTOMT B HENOCPEJACTBEHHOM INPHMEHEHHH BHIDAXEHHOH CJI0-
BecHO (QODMYJHL pelleHHs KBaADAaTHOrO YypaBHeHHs X% —

—xVA + ——=0. [Ipensaraercsi BHNOIHHTL CIEAYIOIHE Aeft-
CTBHSA:

1 VI A T -
n YA Rz 4 a= L] +1/—2‘——%

4 2

A_ B i A F
T 5) b‘_VT_l/T"T~

3) 1/—2‘——%,

Takum o6pa3oM, B pesy pTaTe AefcTBUil 4) H 5) MOJAYUYeHH
KODHH YKAa3aHHOIO YPaBHEHHs, KOTOphHE HPEeACTaBJAswT Ccoboi
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Hckomble @ H b. KopeHb W3 GHHOMMAJH NONYYHUTCS B PE3yJbTaTe
caoxenns Va u Vb, T e.

VVZ +VE L/ ViV 4-Z+
+Y/ -V -5

An-AxBasy onucbiBaeT mdeHcTBUS Tak: «ApHdMeTHuec-
KUl nyTb* Bcerna 6ynem 6paTb nepBoll 6oJbLIYI0 UdCTh COC-
TaBHOH JIMHHH, HE3aBHCUMO OT TOro, fiBjasieTcsi OOJpllas YacTb
palMOHa bHON WM MppauuoHaibHoH. 1lompasnensiem ee Ha /Be
4acTH Tak, yToObl NIpOU3BeleHHe OLHOH M3 HUX Ha APYryr OBLIO
TaKHM, KaK YeTBeDTb KBajpara MeHbllell. [MeloTcs nBa MeTonla
JUIsT TAKOro mnojpasfeseHus — NPOCTOH ¥ COKpAalleHHbIH.

IIpocTolt cocTouT B noapasgeneHdH 3TOH JIMHUM Ha [Be yac-
TH, OJlHa M3 KOTOPBHIX MoOJaraeTrcsi HEM3BECTHOH; TOria BTOpasd
€CTb 3Ta yacTb 6e3 HeH3BecTHOH. [lafee, HeusBecTHas YMHOXKa-
eTcd Ha 3Ty yYacTb 6e3 HeM3BECTHOH M TOBOPHUTCH, YTO 3TO —
YeTBEPTh KBalpaTa MeHblueld JIHHHH.

CokpalueHHbI [MeTOA] COCTOMT B TOM, YTO MBI BCeraa Ge-
peM noJiIoBHHY OoJbliefl JHHHH, YMHOXAaeM ee caMy Ha ce0s,
OTHHMaeM OT 3TOTO YeTBeDTb KBaApaTa MeHblleH JHHHH H 6epeM
KopeHb M3 pas3HocTH. CkIaiblBaeM €ro ¢ IHOJOBHHOH GoJbluel
YacTH M BBIYHTAeM ero H3 I[OJOBHHBI OoJsblliel yacTu. Torma y
Hac MoJydyaloTcs IBe HCKOMble YacTH.

Ecnu mbl Hamgan ofe yacTH, MOAb3YACh OJHUM H3 3THX ABYX
CrIoco60B, TO BO3bMEM KODeHb KaXKIOH H3 HHX, H CyMMa 3THX
KOpDHei#l eCTb UCKOMBIH KOpDEHb.,

Ilpumep, Kacawowuiics nepsofi GHHOMHAJIM — TPH H KOpeHb
M3 BOCBMH. ECJH MBI XOTHM H3BJI€Ub KODEHb H3 ITOrO COLJIACHO
[POCTOMY METOLY, TO Dasjej]UM TPH Ha [ABe YacTH, OQHA M3 KO-
TOPBIX — HEH3BeCTHas, a BTOpas — TPH (e3 HEeU3BECTHOH. ¥YM-
HOXHM HeH3BeCTHYIO Ha TpH 06e3 HeuspecTHOH. [losayuuTcs TpH
HeHU3BEeCTHBIX 0e3 KBaapaTa M Mbl YTBepXKJaeM, 4To 3To ABa.
C/efoBaTenbHO, BHXOIUT, UTO OJHA H3 yacTell — OJWH, a BTO-
pas — 1Ba.

Ecan e mocTynaTh cOrIacHO COKPAIIEHHOMY MeTOLY, TO BO3b-
MEM IOJOBHHY TPeX U YMHOXHM ee caMy Ha cebsi; MOJYYHTCS ABa
¢ yeTBepThblo. OTHHMEM OT ITOrO JBA; OCTAHETCs YeTBepThb. Bo3b-
MeM KOpeHb U3 Hee; OyeT noJoBuHa. [IpuGaBUM ee K OLHOH NO-

* 3mech H Kajablie B UMTATAX pa3psagxa Mama. — [ M.
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JIOBHHE TpeX M BBIUTEM e€ W3 APYrof IOJOBHHBI TPeX, TOrAa OAHA
yacTh OyJleT OAUH, a BTOpas — ABa.

Hanee GepeTcss KOpeHb U3 OJHOrO, 3TO — OJHH, U KOPEHb M3
IBYX — 3TO KODeHb M3 JABYX. YTBEP2KAAeTCs, UTO OAHH H KODeHb
U3 [IBYX — 3TO KOPE€Hb H3 TpeX ¢ KODHEM U3 BOCHMH, TO €CTh KO-
peHb U3 YHc/Ia — TPeX U KODHS H3 BOCBMH».

Crnenys «reomerpuueckoMy nyTH» (pHuc. 16), an-AxBasu, 10
CYLIECTBY, MOBTOPSIET PacCy’KAeHHs U3 COOTBETCTBYIOMIMX NIpef-
JOXeHHH KHUIM X, OJHAKO B JeTajsiXx LO0KasaTelbCTBO OTJHYa-
eTCsl OT eBKJAMAOBBIX. [IpuBOAHMM ero

IIOJIHOCTBIO, KakK M apudmeTnueckoe, R

NOTOMY UTO 3A€Ch Mbl BHAHM Xapak- /Q\ o
TepHHl o6pasen apHOMETHKO-reoMeT- A 7 DX
pHUECKOro TNOLXO0Ja K DelleHHI0 I[oc- J
TaBAeHHOro Bompoca: ,[eomerpu- E I B
yecku#i nyTs. CrpouM naOmWAalLs, L
OTPaHMYEHHYI0 INepBOof OHHOMHAJBIO

M JMHUeH, pallHOHaNIbHOH B IJMHE. Puc. 16.

Ilycts 310 Gyner maowans AB, 6uHo-

muanb — aunus AC, npuuem Junus AD ects TpH, auEHA DC —Ko-
peHb M3 BOCBMH, a JHHUA AE — eQyHHIa, palliOHA/IbHAA B AJIHHE.
Haunee, pasgeaum AD, KoTopas ecTh TpH, nonosaM B Touke W n,
C/leJ1aB 3TY TOUKY LIEHTPOM, onulieM 0Koao AD nojyoKpy¥HOCTb —
nyry ARHD. Janee, BosbmeM or ARHD pyry, xopia KoTopoH
ects DC. Tlycts 310 — Aayra DR W nycTb Xopla paBHA JIMHHH
DC. HNanee, pasgenum ayry RD nomonam B Touke H M npoBenaem
U3 Hee NepneHAUKYAAp K F; nycts 3to auHus HF. TlpononkaeM
ee 1o touku /. 3atem pasgenum JuHuio DC momosaM B Touke K
¥ NOCTpOMM Ha JuHuM FK yeTHIPeXYTOJbHHK ¢ DaBHBIMH CTOPO-
Hamu — kBajpar FL. [IpoBenem suHHi0 DK H 0603HauuM TOU-
Ky, B KOTODOH OHa nepecekaeTcs ¢ JuHHeH EB, Toukoil M.

YrBepxAaercs, uTo JUHUS HF paBHa Ka)KI0o# M3 ABYX JHMHHH
DK u KC. Mul caenand RD rtakoil ke, kak DC. HF ectb cHHyC
nyru DH, 1. e. monoBuHa ayru DH, asasmwoiuefics nOJOBHHOH
nyru DR. OgHako cHHYC BCAKOH AYr¥ — 3TO IIOJIOBHHA XOPIBL
Y/IBOEHHOH AYTH.

CnenoBarensso, HF — nonosuna aunuuu DR. Ho DR sBas-
eTcsl TakoH ke, KaK DC, a xaxjaas us aunuit DK u KC ectb no-
sgoBuHa JuHuu DC. CnenoBatensyo, Juuusa HF — Tagas e, KaKk
Kaxjaasi U3 HMX.

51 yrBepxnato, uto AF ortHocures ¥ FH, kak FH x FD. [loka-
3aTeNbCTBO 3TOr0 WMeercs y EBrauia.

51 yTBepxkpalo Takxe, uTo npoussegenue AF Ha FD takoe XKe,
KaK kBaapat DK, notomy uto AF — aBa, FD — onuH, a ABa Ha
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oauH — nBa. Ho aunua DK — KopeHb U3 ABYX, c/ef0BaTe/bHO,
ee KBajgpaT — nOBa. Tak Kak JauHud AD — Tpu U OHa pasjeseHa
nomosaM B W, To AW -— mosaTopa, W TakuMm Ke fBJSeTCS
WD. KeanpaT ero — jgBa c yeTBepTblo. JIMHUS AD pasneneHa
Ha [Be pa3/HyHble yacTd B F u auHHa FW — KopeHb KBajpara,
KOTOPBIN NoJiyyaeTcss M3 U3ObITKA npousBeneHus AW na cebs
Han npousBefeHHeM AF na FD, xak Mbl YNOMSIHYJH B paccyX-
neHuH BTopoM. IIpoussenenre AW na WD ectb IBa ¢ UeTBepTHIO.
CorsacHO cka3aHHOMY paHee {a UMeHHO, uTo JuHUA HF Takas xKe,
Kak kKaxpaa u3 DK u KC, u uro kaxngas u3s DK, KC ecTb
KopeHb U3 1AByX), HF — kopeubp u3 aByXx. [IpousBenenue AF
Ha FD rtakoe ke, Kak npousBefiende FH Ha cebs, a 310 — ABa.
CurepoBaTenbHo, npousseneHue AF Ha FD ectb gBa. IM36bitok
IBYX C YeTBEPTbIO Hajg JBYMsI — 3TO UeTBepTh. 1oOraa JUHUSA
FW — KopeHb H3 4eTBEpTH, TO eCTb IIOJIOBHHA. Toraa y miouiagy
FX MeHbLlasg M3 IBYX CTOPOH TaKxXe OJMH.

Jlunus XL — KopeHb H3 JBYX, H OHa TakKas e, kKak MX.
CnenoBaresbHo, maouaab ML ecTs OBa, H OHAa Takad e, Kak
miaowans A/, moTomy uTo OHa Takxke ecTh ABa. Ksazpar ML —
Tako# xKe, Kak naomanb A/. JlonosHeHHe ero Takoe XKe, Kak Lo-
nonnenune IX, a IX —s10 KB. CjegoBarensHo, miomajir AB
paBHa kBanpaty FL. Ho AB — 3710 Tpu U KopeHb U3 BocbMH. Cie-
JoBaTe bHO, naomans FL takas xe. Ho nunus FK, To ecTh KopeHb
M3 KBajpaTta FL,—»3To ogMH M KopeHb M3 AByX. MTax, xopeHb
niaomaid AB — 3T0 OAMH U KOpeHb U3 ABYX. DTO TO, YTO MBI XOTe-
JH PasbICHUTbY.

Hanee an-AxBasu Jaer YHC/IOBBIE IPUMepHl U3BJEYEHHS KOP-
Hell M3 Pa3/JHYHBIX BHAOB GHHOMMAJEH M MOAPOGHO OCTAaHABJIH-
BaeTcs Ha mnepsoit 6uHoMHMagu. CornacHo Eekaupy (X, 54),
«eC/IM IVIOWIab 3aKJI0Yaercss MeXAy palHOHAJbHOH H IepBOi
GUHOMHAJIBIO, TO KBaApHpyIoOLlas 3Ty IMOWALbL GYAET HPpalHo-
HaJIbHOH, TaK Ha3blBaeMoll GHHOMHAJMbIO». BHHOMHAJbL Xe 6bIBa-
€T INeCTH BHMJOB, IIO3TOMY IIPH H3BJE€UEHHH KODHH H3 NepBoi 6H-
HOMHaJH MoOKeT OBITH NOJydYeHa OMHOMHAaNbL JIO60r0 H3 3THX
BUAOB. An-AXB23H HWIMIOCTDHDYET 35TO NMpUMepaMH (mpHMeua-
TeJbHO, UTO B NpPHMepaxX uYHc/a 3alucadbl apaGcKUMH nudpaMH;
B OJHOM M3 HHX JONYyILIeHa OMHGKA):

(1) 326-+281130— nepsas GHMHOMHAJD,
1/ 326+281/130=14 + 1/ T30— Bropas GHHOMHAD:

(2) 14 4- /192 — nepsas GHHOMHAJID,
14+ V192=16+18—1petes GuHOMHAND;
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3) 19 + V' 360 — neppas GUHOMHA/D,
V19 +71/360 =3+ /10— nATass GHHOMHAJDb;

4) 11 + /120 — nepsas GHHOMUATD,
V£ 1120 =6 + V5 — wecras 6uHOMHAD.

[Ipy U3BIE€UEHHH KODHA M3 BTOPOH OHHOMHAJNM HOJYHaeTcs
nepsas 6umenuass (X, 55). IIpuBoAHTCA mpuMep:

PENEYaT 3V3 V3
1/3+1/12=l/ 5 -r]/—g—.
Tlpy u3BJeueHHH KODHA M3 TpeTbedl OHHOMHA/W [OJydaercd
BTOpas 6umenHans

VIERVE= Y T -y Ve
WV

3mech pyROmHCh oOpblBaeTcs, HO COXPAHHJIHCH 3aTOJOBKH
Tpex OcCTaBIUHXCS pasfenoB. B 6 m 7 pasgenax an-AxBasu pac-
CMATpHBAJ BHIUETH U U3BJEUEHHE KODHEH H3 HHX, IIPHYEM, [0 BCel
BepOSITHOCTH, IIOJIHOCTBIO IOBTOPAJOCH pacCyXKAEHHE Da3aesoB
4 ¥ 5 ¥ DpUBOJW/IUCE YUCJAOBBIE MPHMepPhl. B mocieaHeM pasiene
OPHUBOAUTCH eBKJAHAOBA KiaaccHQHKALHS KBAAPaTHYHBIX u OHU-
KBaJApaTHUHLIX HPpalHOHANBLHOCTeH, oflilee YHCIO KOTOpPhIX 27.

Aby [wadpap an-XasmH «<KommeHTapuit Kk X KHure
courHeHns EBknugan

Hs maremaTuyeckux couuHeHu# ana-Xasuaa (cM. ra. II, § 2,
n. 25) mo0 Hac jowes JUb ero «KomMMmeHTapuil K X KHHIe COUH-
Henus EBkaufa» (wapX an-makana an-‘amupa MHH K4Tab Yi-
JHAKUC), COXDAHHBIIMHCS B HeCKOJbKHX pykonHcax (Ilapux,
2467/17; Bepaun, 5924; Jlefinen, 1468—1469; Crambyn [672,
cTp. 461]). Omap Xafism coobiiaer, yTo aj-XasuH 3aHHMAaJCH
pemreHdeM KyOHYeCKOro ypaBHeHHs, KOTOpoe A0 Hero paccMar-
puBasg ajn-Maxanu; «Cuuranoch, — munler XapsM, — 4yTO 3TO
pelleHMe HEBO3MOXHO, NoKa He saBuicad A6y [xkadap an-Xa-
3HH, DElIUBIUHMH 3TO ypaBHEHHe INPH NMOMOILH KOHUYECKHX ceye-
Huf» [339, crp. 69]. CBoe pemende aji-XasuH OIHCAal B CIeLH-
anpHOM Tpakrtate [340, ctp. 454].

Huxe npeanaraercss o630p comep:KaHHsT KOMMEHTAapus aj-
XasuHa kK kHure X «Hauaa» mo mapuiKckod pykomueH (2467,
17°, m1. 201—206 06) (puc. 17).
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Tpakrar HauMHAeTCs C ONpefeJeHHs HelpepLIBHLIX BeJIHYHH,
KOTOpHe MOTYT GbITb DallHOHAJbHEIMH M HPpauHoHaabHbIMH. Kak
u Apucroreab, an-XasHH pas3inuaeT NATb BUAOB HelpepbIBHBIX
BETUUHH (JIHHHS, TIOBEPXHOCThb, TeJO, NPOCTPAHCTBO, BPEMs)
U YTBEeP:K/JaeT, YTO HeNPePLHIBHOCTb BEJHMUUH MOMKET HMeTb MECTO,
ec/M «OJHa M3 HUX HaXOAUTCs B OTHOLIEHUH K APYroi, U ofHA U3

Puc. 17. Crpanunusl 3 TpakraTa ana-XasHHa,

HUX M3MepsieT Apyrylo». HaXomuTbcsi e B OTHOIUEHHH MeEXIY
co60H BeJMUHHBI MOFYT B TOM CJIyuae, €ClH OHH OJZHOPOIHEI, 2
«OJHODOJHbIe BeJUYUHBl U3MEPSIIOTCA C [OMOIIBI0 OQHOH, OJHO-
POJAHOH C HUMH BE&JIHUHMHBI H BHpaxXKaloTcsa ey, Mcxols H3 3TOTO
an-Xa3HH faeT ompefejeHHe pallHOHAJIbHHIX H HPpalMOHAJNBHEIX
BeJuuHH. EcIu ompenesneHHas peluuMHa BeIGpaHa KaK eJHHHLa
H3MepeHHS H «eC/JTH OHA CONEpPIKUTCS B HEKOTOPOH NaHHOH BesH-
YHHe OJHH HJH MHOrO pas, TO 3TOH BeJIHYHHE COOTBETCTBYET pa-
LHOHanpHOe wucjgo. Hanpumep, AnuHa Tesla u3Mepsercss 3ajaH-
HOH NJIHHOH — NAABIO, JOKTEM HJIH 00XBaTOM, ILIOCKas ¢urypa
U3MepsieTcs NJIOIIAJAbI0, NOTYUEeHHOH OT YMHOXKEHHS NAMH, JOKTH
WK o6XBara Ha cebs; rTyOHHA U3MepsieTcd ¢ IOMOIIBIO Kyba, KO-
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TOPLIH IOJNyYaeTcss OT YMHOXEHHsS 3aJaHHOH JJMHBL Ha cebs U
3aTeM CHOBAa Ha cels; B3BeIIHBaeMble TeJa MU3MepPSIOTCs B3BelH-
BaHHeM, ChilyuHe Tena —MHKBbAAAMH. Kaxawlii pas, korpa srta
BeJIMUMHA COCTABJsIET NONOBHHY, MK TPETb, HIH 4eTBEPThb OT APY-
ro#, WJIHM COCTaBJseT OT Hee TPH, NATb HJH TPH NATHIX, TO 5TO —
palloHajbHas BennuuHa. 1 BooGuie, KaxJas BelMUHHA, KOTO-
past OTHOCHTCA K 3TOH BeJMYMHE, KaK YHC/IO K YHCAY, paiuodalb-
Ha. Ecii Xe npu cpaBHEHHH ¢ Hell MMeeT MeCcTO IPOTHBOINOJOXK-~
HO€e 3TOMY, TO O Hell TOBOPSIT, YTO OHA HDPAUHOHANBHA, T. €. YTO
ee HeJb3sl BLIPA3UTb MHaue, UeM ¢ NOMOLLBIO KODHeH; HanpuMep,
C TIOMOLIBIC KOPHSI U3 TPeX H KOPHS H3 INATHY.

Ocofoe BHHMaHHUE OH YJIeJseT DPa3bsCHEHHIO TOro, uTO Hp-
palMOHAJbHAs BeAHYHMHA MOXKeT OblTh H3MEpeHa C MOMOLIBIO

. . = 1
JPyrofi MppalMOHAJbHON BeJMuHHbl |Hanpumep, }/5 ecTh =

1
ot V45; Vl 4 —TI0/IOBHHA oﬂ/ﬁ), HO 3TO He 3HAYMT, 4TO OHA

ABJSE€TCS palMOHAJbLHOH, TaK Kak cpaBHeHue
JOJIKHO TPOHM3BOIUTLCA C BEIOPDAHHOH 3apaHee g
eIHHHYHOH Mepofi, MO OTHOWIEHHIO K KOTOPOR
OHa HppalMOHAJbHA. _
An-XasuH pasbscHAET NOHATHA COHU3MEpPH- (N 3
MOCTH H TOJYEpPKHBAET HX pas/JuuHe JJs Be-
AHudH H uucen: ,Cou3MepHMBble UYHC/IA H3Me- g
PAIOTCA  YMC/IOM, HO OTJHYHBIM OT IMHHUBL
Ennnvua, xotopas u3MepsieT BEJUUHHBI, SBJs-
eTcs BeJHUHHOH, a eIuHHLA, H3MEPSAIOmas uuC-
Ja, He ABJSETCA uucaoM‘. 371eCb aBTOp CTaHO-
BHUTCA HA TMO3UIHUIO APEBHHX, AJAA KOTODHIX €lH-
HHUIIA, SBJAAACH ,Haya/JqoM“ UHCeJ, caMa YHCAOM £ R
He Oblaa. Puc. 18.
[Tonpo6HO paccMaTpUBAIOTCA NMOHATHS COH3-
MEpPUMOCTH H HEeCOU3MEePHMOCTH CTeneHe#d H
npeasoXKeHHe O TOM, UTO BeJHYHHBI, COH3MEPHUMBle B [JIHHE,
6YLyT ONHOBPEMEHHO COM3MEPHMBIMH B CTEINEHH, HO He Hao6opoT
(cM. «Hauana», ku. X, ctp. 111, caencreue). TlpuBonurcs reo-
MeTpHueckas WIIOCTPALUs 3TOro NpenoXeHus (puc. 18):
«[lycte AB — 3apnanHas npamas jauHus. COeJAMHHM ee Noj npi-
MbIM yraoM ¢ BC u moctpouM Ha Hux aBa xBaapara: DB u CE.
Hononnum nuomans AC. Tlycts AB ecTs exununa, a BC — npa.
Torma xsaapat DB — onuH, a kBajgpat £EC — uetsipe. Cienosa-
TeJbHO, KBaApaT JUHHH AB colepxurcs B KBaapare auHud BC
yeTblpe pasa. [IposeneM Ha DH nonyoxpyxnocts DFH u mpo-
noaxum AB po toukd F. JIudus AF ecTh KOpeHb M3 ABYX, NOTO-
My uTOo oHa kBaapupyer miomanp AC. CieloBaTeNbHO, OHU He-
COU3MEpPHMEL.
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[Moctpoum Ha AF xBanpat KA u pomonnum miowans FH.
Tak Kak BCSIKOE JONOJIHEHHE SBISAETCS CPeJHHM [TeOMeTpHYEeCKHM]
MeX Ay KBajpaTaMH CTOPOH, OrpaHHYHBAIOILINX ero, U KBaapart KA
ecthb ABa, a KBajpar JuHuH AH, paBubiii CE, ecTb yeTblpe, TO
maowaab FH Gyner kopHem H3 BOoCbMH. IIpoBenem na KL moday-
okpyxkHocTh KML u mpomomxum AF po toukn M. Torma simHHA
FM — xopeHb KODHSl M3 BOCbMH, IOTOMY YTO OHa KBaApHDYET
mowans FH. Tloctpoum Ha Hell kBaipaT FN H JONONHHM MJO-
wage ML. Torna xBagpat FN—KoOpeHb H3 BOCbMH—OYIET TAKHM
XKe, Kak maomanb FH, a kBaapat quHHH FL — TakHM Ke, Kak
KBajpar JuHHY BC. YMHOXHM KODeHb H3 BOCbMH Ha cefs H ue-
THIpe Ha cefsl, 3aTeM YMHOXHM BOCceMb Ha ILIeCTHaAllaTb H IIO-
JYYHM CTO ABajALaTh BOceMb. KOpeHb KODHS H3 3ITOrO eCTh ILIO-
waabp ML.

3TOT MeTOJ, KOTODHIH IpHMEHseTcss He pas, COCTOHT B TOM,
yto kBagpaT FN yMHOXKaeTcss Ha cebs u AaeT palHOHAJBHYIO
crenedb; Juaua FL ymMHOXKaeTcs Ha cebs, a TO, UTO NOJYUHTCSH, —
eille pa3 Ha cels; 3aTeM H3 pe3ysabTaTa H3BJAEKaeTCss Ha OZHH KO-
peHb GOJIblIe peJblIYIIero; TO, YTO IOJIYUYHTCA—3TO AONOJIHEHHE
ML. Mposenem Ha XN okpyxHocTs NOX unpopoixum FM go O.
MO — 310 KOpeHb KODHS KODHS U3 CTa ABaALaTH BOCbMH, IOTOMY
YTO OHAa KBaApHUpyeT nomosnHeHHe ML.

Takum o6pasom, BC cousMepuma ¢ AB B AjHHe H couaMepuMa
¢ He#l TaK)Ke U B CTENMEHH, NOTOMY 4TO KBajapaT DB comepxurcs
B kBajapare EC uernipe pasza. AF Hecousmepuma ¢ Hell TONBKO B
IAJuHe, notomy uto AB He usmepsier AF, Ho kBagpar DB usme-
pser keaapat AK. FM Hecousmepuma c Hell HH B JJIHHe, HH B
cTeneHd, MOTOMY uTO KBaapar DB He usmepsier FN. Caenosa-
TesabHO, BC 1o oTHOeHHI0 K AB paunoHasbHa B J1uHe, AF panu-
OHaJbHA TOJLKO B CTemeHH, a FM He siBJsieTcd paUHOHa/JbHOH U
B crenesu. Y Tak masnee 00 GeCKOHEUHOCTHS.

Knaccuduxauus orie/bHBIX BeJHUYHMH, JaHHasg aJj-Xas3HHOM,
II0 CYILIECTBY IOBTODSIET €BKJIHAOBY KJacCH(MHKALHIO:

I. A6cosioTHO pauHoOHa/bHEIE (T. €. palUOHaJbHble B JJIHHE);

I1. UppanuoHnasnbHble B AJIHHE, HO pallHOHAJLHBIE B CTENEHH;

ITI. AGcoMOTHO HppauMOHAa/bHbIE:

1) uppauHoHa/bHas B NepBOH CTeNeHH — MeIHallb,
2) vuppauuoHa/JbHas BO BTOPOH CTemeHH U T. I

Hanee an-Xa3uH nepexofuT K KaaccHbHKALHHE COCTABHBIX Be-
JIMYHH, BBIZENss, Beiel 3a EBKIHAOM, HppalHOHa/JbHOCTH, IO-
JIYUeHHBbIE CJIOMKEHHEM H BEIYHTAHHEM, NOCJe Yyero pa3bACHSET OC-
HOBHBIE TPeNJIOKEeHHUsT KHUIH X OTHOCHTENbHO GHHOMHaJEH H BhI-
yeToB. B OCHOBHOM aBTOp NpHAEPXKHUBaeTcs X0Ja MEICJIEH H Tep-
MHHOJIOTHH «Hauasa», Ho B psifie cjlyyaeB OTCTyNmaeT oT HuX. Han-
puUMep, Pa3bsACHSAS MOHATHE «JIHHHHM, KBaJADHPYHIOLIEH IUIOLIanb»,
OH TOBODHT, YTO 3TO —<«KODEHb U3 KBaApaTa, PaBHOTO eil»,
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[Ipn paccMoTpeHuH OHHOMHMA/NEH OH TOKAa3bIBA€T, 4TO ,TPH
GUHOMHAJH TOJYYaloTCs M3 PABHOCTODOHHErO TPEYroJbHHKA, a
TPH APYrHE — M3 DAlMOHAJABHOrO KBAApaTa“ NHpDH PasAHUHBIX
3HAUEHUSIX CTOpOH. JleHicTBHTeabHO (pHC. 19), ecaH cTOpoHa
TpeyroJbHuka a =4, 1o Brcota 2=} 12. Torna ksaapat cro-
POHBl @° NpeBhIIAeT KBaZPAT BHICOTH /#° HA 4, YTO COM3MEDHMO
C KOpHeM H3 @, T. e. 2, B naude. CjeloBaTeJbHO, @ + /=
=44V 12 ecTb nepsas OHHOMHAAL.

Ecam a= )12, To k=3 u a*— h? = 3; TaK KaKk NPH 3TOM
/12 cousmepum ¢ V'3, To a + A~ =}/ 12 4 3—BTOpas GHHOMHAb.

Ecmn a=7V8, 10 h=V6; a>— k=2 u /8 cousmepum c
1V/'6. Caenopatensto, a +h=18-+V16— TpeTbsl OGHHOMHAND.

Jast nosyuyeHuss ocTaldbHEIX OH-
HOMHaJefl paccMaTpHBAeTCs KBaApar.
Ilycte ero cTopoHa a =4, Torna

1 —
TOJIOBHHA €ro JHaroHaml - d = V8.

2
Tak xax az_(%) =16—8=8 u 4 ne- Puc. 19.

d —
COH3MEpHMO C 1/—8_ B J1Ja4He, TO a -+ 5 = 4 4+ V'8 ecTh uer-

BepTass GHHOMHAJD.
AHasorHuHo u AAs APYTHX cJaydaeB. B uwacTHocTH, miecras

ounomuans 110 + V5 noayuaerca npu a = J/10.

OxaHHa ubH KOcyd mbH Xapuc «Tpaktar o paumMoHanbHbIx
M MPpPauMOHanbHbIX BeNuunHax»™®

U3 counnennit FOxauun ubH Ocyda (em. ra. 11, § 2, n. 26) no
HACTOSIIIETO BPeMEeHHM COXPaHuicH JUlb «TpakTaT O paluuoHasb-
HBIX H HPPALUOHAJbHBIX BeJHUHHAX> (Makana QpA-1-MyKAAAPY aJ-
MaHTHKYy Ba aj-caMMy)— IeDeBOJ| ero cliefa ¢ PyKOnmucH 2457,
48° sa. (199 06.—203 06.) [Tapuxcko#t HaunonanpHoil 6u6iuo-
TEKH.

[ToMuMO pauUHOHAJBLHBIX H UPPAUUOHAJIBHEIX BEJUUHH, B TPaK-
TaTe 3aTPOHYTO MHOTO JAPYTHX BOMNPOCOB, BHI3BIBABIIHX Ha CPef-
HeBekoBOM BocToke cmophl ¢unocodpckoro xapakxrepa.

CounHeHHEe HauyHHAeTCS C PACCYXKAEHHs 00 «HCXOJNHBIX 10JO-
JKeHHsIX W Hayajax», KOTOpble MPHHSTHl AJS KaXKJOTI0 HCKYCCTBA,
U, B TOM uucJe, N/ reoMeTpuu. LICTHHHOCTL HX, IO CJOBaM
IOxanHbl, ycraHOBIeHA «MepBbHIM (GuI0cOPOM»— KaK Ha3bIBAAH
Ha cpelHeBEKOBOM BOCTOKe BeIMKOro rpeuecKOro MLICJAHTEN s

* 3a nomows B paboTe Hajl MepPeBOZOM 3TOr0 TPAKTaTa, a Takke «Tpak-
Ta4Ta O COM3MEPHMLIX H HECOH3MEDHMBIX BeauunHax» V6H an-Barpanu npuHomry
ray6okyo Gaarogapmocts B. 1. Omeposuu.
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ApucToTessi, TPYyAbl KOTOPOTO MOJb30BAJUCh OTPOMHOM MOMYJsip-
HOCTBI0. ET0 yueHHe O HeNpepBIBHOM U JHCKPETHOM, 06 aKTyaJb-
HOH W MOTEHUHAaJbHOH OeCKOHEYHOCTH H Jp. HaJOXHJIO CBOH OT-
NeYyaTOK Ha pa3BUTHE KaK (QUJAOCOPHH, TAK U MaTEMAaTHKH TOTO
BpeMeHH.

CoryiacHO ApHCTOTEJIO, YCTAHOBJIEHHE H PACCMOTPEHHE nepBHY-
HBEIX TMOHATHH —«Hayaj»-— BCAKOHI AeJYKTHBHOH HayKH, B TOM
yicJe W FeOMETPHH, HaXOAHTCS BHe cdepbl 3aHSITHA TreoMerpa:
OHH YCTaHaBJ/HBAIOTCA QUA0COPOM, MATEMATHK XKe JOJKEH «IIpPH-
CTVIIaThb K JOKa3aTeJNbCTBY, yXe GyAy4Yd 3HAKOMBIM C S5THMH ak-
CHOMAaMH, a He 3aHUMAaThCsl TOJBKO ellle HX YCTaHOBJeHHeM>» [6,
cTp. 62]. Ha Tolt e TOUKe 3peHHUs CTOSIIH U YuUeHble CpeIHeBEKO-
Boro Bocroka; tak, Omap Xafisim nucat: «HUTo KacaeTcsl TOUKH,
JINHUHM, NOBEPXHOCTH, yIJa, Kpyra, Npsamoil JHHUH, MJOCKOH NO-
BEPXHOCTH ¥ TOMY NOJOGHBIX NPHHLUUIOB, TO HX YCTAHOBJEHHEM H
HCTHHHBIM OINpeJesieHHeM 3aHUMAIOTCS Te, KTo BJaaleeT obuled
Hayko# dumocoduu» [339, cTp. 114].

XOoTs npu pacCMOTPEHUH OCHOBHBIX (HJI0COPCKUX BOIPOCOB
HayKH GOJBIIMHCTBO YYeHBIX TOTO BPeMeHH CTOSIIH Ha MO3HULHAX
ApUCTOTENN3MA, [0 MOBOAY HEKOTOPBIX NOHSTHI MexIy Mare-
MaTHKaMH BeJHCh IIOCTOSIHHbIE JUCKYCCHH. K TakHM CIOpHBIM BOII-
pocaM OTHOCHJAach npobjeMa NPUMEHEHHsS JBUMKEHHSI B [EOMET-
pHU. ADHCTOTENb CYMTAJ, YTO «MAaTeMaTHYECKHe IPeIMeThl Uy bl
JIBHKEHHUIO, 32 HCKJIOYeHHEeM TeX, KOTOphle OTHOCSTCS K acTpo-
HOMHHU» [7, cTp. 33], HEKOTOpbIE K€ BOCTOYHble YUYEHbIe 3HAUUTEb-
HO OTOUWIH OT 3TOro noJsioxeHusi. bany Myca [119], Cabut uéu
Koppa an-Xappanu [298)], a nmosgnee M6u an-Xajicam [154]u H6H
Cuna [11, 12] cMesno BBeqH B reOMeTpHIO ABHKeHue, CaBuUT HOH
Koppa npuMeHus ero I/sl ONpefefeHUsT KPyra HHBIM crocoboM,
yeM 3TO clenan EBkaup, a M6 an-Xaficam — amas ompenese-
HHS NapaJjulelbHbIX JMHHHA. [IPOTHB TaKuUX B3[VISIOB BBICTYNHUJ
Omap Xa#sm [339, crp. 115], a sarem Hacup aa-Hdun ar-Tycu
[328, cTp. 486]. K Hum npucoenunsiics u KOxaunna u6n Ocyd, Kak
STO BMIHO U3 JAaHHOTO TpakKTarTa.

PasbscHss BONPOC O «Hayagax» TeOMETPHH, OH NpPHBJEKAeT
B KayecTBe [PHMepa OlpeleseHHe Kpyra, DaHHoe EBKIHIOM, H
YTBEDKAAET, YTO OHO AOJXKHO OBITH NPHHSITO 34 OJHO M3 «HAYaJs.
IOxanHa mokasbiBaeT, 4TO OmpejesieHue Kpyra ¢ NMOMOLIBbIO JABH-
KEHUS MPUBOIHT K INPOTHBOPEUHIO C OCHOBHBIMH [OJIOXKEHUSIMH
unocodpun Apucrorens (Hampumep, C [OJOXEHHEM O TOM, YTO
JIMHHS HENpEpBbIBHA, 4 TOYKA SIBASETCS YACThIO JIMHUH).

Hasnee IOxaHHa OCTaHABJHBAaeTCs Ha BOINpPOCE O GECKOHEYHOM
AETUMOCTH JIHHHK M KDUTHKYeT B3IVISi[, COTJIaCHO KOTOPOMY JIH-
HHS NPEeACTaB/seT COOOH COBOKYIHOCTh HEKOTOPOTO KOHEYHOro
yucaa Toyek. OH CYHTAeT, YTO I[I0JIOKeHHe O OGEeCKOHeYHOH desu-
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MOCTH JHHUH OTHOCHTCS TaK)Ke K «HauajlaM», a NOTOMY AJs
Hero He TpeGyeTcsl NOKa3aTeNbCTBA, «KaK AYMAlT HEKOTOpbIe
Jofu». UTo KacaeTcss pasbsCHEHHS] 3TOTO TOJOXKEHHS, TO OHO,
110 ero MHEHHWI0, 1aHO AnNoJJOHHeM, NOKa3aBIIHM BO  BTOpPOH
KHUTe TPAKTaTa O CBOHCTBAX KOHHYECKHX CEYEHHH, YTO CYUIECT-
BYIOT ABe€ JUHHM (rumepboJia ¥ ee acCHMITOTA), KOTOpble GecKo-
HeYHO cOJIMKAIOTCS, HO He MepeceKaloTcs. B cBs3W ¢ 3THUM aBTOp
3aTpardBaer elle OJHH BaXKHLIH BOIIPOC MaTeMAaTHKH cpeiHeBe-
KOBOTO BoOcTOKa — 06 ompeneseHHH NapalienbHbX JuHHE. OH
IpefyNpexaaeT, 4TO «OCTOPOXKHOCTh II0 OTHOMIEHHIO K Iepece-
KAWIHMCS JHHUAM HyXKHa HeKOTODBIM JIIOASM, KOUla OHH ompe-
eS0T NapaJdnelbHble JHHHY KaK JHHUY, DPAcCTOSHHSI MexXIy
KOTOPHIMH DaBHBI, 4, Ha000DOT, YTBepKIAAIOT, YTO JHHHH, pac-
CTOSIHHSI MeXJy KOTODBLIMH He paBHBHI, INepecekatoTcsi». M padb-
ure: «HToOnl He GHLIO COMHEHWH B HallleM pacCyXKAEHHH, HYXKHO
Pa3bACHUTB, YTO 3TH JABE JHHHU SIBJISIOTCS NPAMBIMH. Eciau xe
MBI 6€3YCIOBHO YTBEDIKAAeM, 4TO JHHUH, DPACCTOSIHHS MeXIY KO-
TOPBIMH HE paBHEBI, II€PECceKaloTCs, TO TaKoe YTBEDKJeHHEe OLIH-
60YHO, HGO TPOTHBOPEYHT TOMY, UTO O6bsicHUI AmoJsoHui. OHO
CTaHeT IPaBHJBHBIM TOJIBKO NOCJE TOrO, KaK MBI [IOCTABHM YCJO-
BHe OTHOCHTE/JIbHO JIHHHH». Dosee mogpofHO 3TOT BOIPOC, [OBO-
put OxanHa u6H HOcyd, oH paccmorpen B cBoeM (celiyac yre-
PSAHHOM) couHHeHHH «(O mepeceyeHHH ABYX NPSMBIX JHHHH, BbI-
XOJSIIIHX M3 KOHIOB IPSMOH JIHHHH IIOJ YIVIOM MEHbIIHM, YeM
JBa TIPSMBIX».

ABTOp OTMeyaer, 4TO IONOXKEHHE O GECKOHEUHOH MeJHMOCTH
NpsAMOH JNHHHH pasbAcHHA Takxke Epkaul B «Hauamaxs (ku. I,
npeanoxenue 10), nokasas, UTO BCAKYIO OTDAHHUEHHYIO NPSIMYIO
MOXKHO pa3fesUTh INoNojaM. 3aTeM OH Ipefnaraer HeCKOJBLKO
HHOe, yeM y EBK/IHIa, HoKa3aTenbCTBO 3TOH TEOPEMBL.

Bo BTOpOHl uacTH TpakKTaTa paccCMaTpPHBAIOTCA COM3MEPHMBIE
¥ HecoOM3MepHMBle BeJHYHHBL. Tax kak, ropopur K)xaHHa, BeaH-
YMHBl (JIHHHH, TUIOIIAAH M Tena) IOTEHIMANbHO NeJHMBI J0 Gec-
KOHEeyHOCTH, TO METOJ HX HM3yueHHMS OTJIHYAeTCs OT METOda H3Y-
YeHHus1 yhcen: «[las 4yncen cyliecTBYeT YTO-TO, YTO MepecyHTHIBA-
eT HX BCe W H3MepseT, TO ecTh efHHuna. [l BeJHYHH NOL06HOTO
eil He cymectByeT». MiH, ero ke cioBaMH, «Bce YHCJIa COH3Me-
PHMEBI, a BeJIHYHHBI He Bce SIBJSIOTCS cOM3MepUMbIMH». CoHsMe-
pUMble BeJHYHHBI — 3TO Te, KOTOpPHIE OTHOCSITCS MeXAy coG6oH,
KaK YHCJIO K YHCIY; Te JKe, KOTOpble HeCOM3MePHMBI, Ha3BIBAOTCS
«TJIYXHMH», WJIH HppalHOHa/JbHbIMH. DTO ONpeneseHHe, TOBOPHT
aBTOp, OCHOBAHO Ha M3MepeHHH, KOTLa «MEl IpeinosaraeM HeKo-
TOPYIO BeIHYHHY M LOIycKaeM, 4TO 3TO JOKOTb, QYT, HIH msilb,
T. €. UTO OHa fABJSETCS MepOH»; ec/iH MPH CONOCTABJIEHHH 3TOH
MepBl ¢ ONHODOLHON ¢ Hell BEeJHYMHOH OKashlBaeTCH, 4TO IOC-
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JeNHs ABJAAETCA AOJeH, NOJAMH, KPATHBIM, «KpaTHbIM M JO-
JeH», «KKpaTHBIM M H0JAMH» H T. A. (cM. ra. II1), To oma pauuo-
HaJlbHa; B NPOTHBHOM cJydyae OHa HppalMOHaJbHa. Ecau XKe Be-
JUYHHA paccMaTpuBaeTcs caMma no cebe, Ge3 colmocraB/ieHHs ee
¢ JaHHOH MepoH, TO O Hell Heslb3s CKa3aTh, PALIMOHAJbLHA OHA HJH
uppauuoHajbHa. C APYrofl CTOPOHBI, BeJHYHHA, HPpALUOHAAbHAS
IIpH CpaBHEHHM C JAHHOH MepoM, mpH BbHIGOpE APYrofl Mepnl MO-
JKeT OKas3aTbCfl pAalHOHAJbHOH. AHaJOTHYHOEe paccyxieHHe 0O
OTHOCHTEJIbHOCTH NOHSATHSI PalUOHAJBHOCTH H HppaluoHaJJbHOC-
TH JaHHOH NpsAMOHM HaXOAUTCH B KOMMeHTapuu [lanna x KHure
X EBknupa [618, cTp. 68~—69].

B sakmouenne OxanHa u6H IOcyd npHBOAMT uyHCAOBLIE

IpUMEDH COM3MEDHMBIX HpDALHOHAAbHBIX BeauuuH: 10 w

l —
25 COMSMEDHMH, TaK Kak ——-i_l=%; V15 u Vl%

TaKXe COU3MEDHUMEH, TaK KaK —VT‘
M6H an-Barpapn «TpakTaT 0 cOM3IMEpPHMMBIX
M HECOMIMEPHMBIX BenMUMHaxX»

Couunenne A6a-Annaxa an-Xacana ubu MyxaMmana u6m
Xawmasbl, HasbiBaeMoro takxke M6H An-Barpagu (G#-1-MyKaAHPY
an-MyrabalisiHa Ba-l-MylIaTapuKa), Kak U HMs ero aBTopa, Blep-
BbIe MOJYYHJIO H3BECTHOCThb GJsarogaps nmyb6aukanuu B 1948 r. B
Xalipapabane apabGekoro Tekcra [738]

Hma U6 an-Barpaau nosBUIOCH ellle pas B HCTOPHKO-MaTe-
MaTHYecKOH JHUTEpaType B caMOe TOCJeJHee BPeMS B CBA3H C
ny6aukanuelt counnenns «O6 wHAMBcKHX pammukax» AGy-p-Paii-
xaHa Myxammana u6H Axmana an-bupyuu [289], xorophiit, cchi-
Jiasicb Ha paGoThl CBOUX NpeANIECTBEHHHKOB M COBPEMEHHHKOB MO
TEOPHH COCTABHBIX OTHOHIeHHH, Hapsny ¢ Caburom uéH Koppoil,
A6y-n1-A66acom an-Halipusu, A6y xxkadapom an-XasuHoMm, A6y
Caugom ac-Cumxusu ynoMuHaeT U Vi6H aga-Barmanu. BeposiTHee
BCEro, UMeeTcsl B BHLY aBTOp AaHHOIO Tpakrata. KpoMe TOro, B
aHoHUMHoOI pyKonucH® «Tpakrar o ceKylHX», XpaHsllelcs B
Cram6yse u ondcanHot M. Kpayse [672, cTp. 530], 1i6u aa-Bar-
nand Hapany c an-Hatipusu, Caburom udH Koppo#, ac-Cuaxusy,
A6y-n-Bagot, an-Xomxanau, A6y Hacpom u6n HMpakom u Kymib-
spoM u6H Jla66anoM an-J[KuJAH Ha3BAH KaK yyeHbIH, 3aHHMaB-
IIHACA 10Ka3aTeJbCTBOM «Hayal» aCTPOHOMHHU.

* DTa pykomHCh HeAaBHO NepeBejeHa Ha DPYCcCKHI s3blk B. A. Pozendens-
pom v H. I XafiperausoBoil.
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OcHOBLIBasiCh Ha 3THX yKa3aHHSX, MOXKHO cuMTaTh, yTo HM6H
an-Barnanu »xkusn v pa6oras camoe No3jgHee B KOHIe X — HauaJe
XI B. Co BpemeHeMm, BHAHMO, 6YAYT HaliieHb H 60jee TOUHBIE
CBelleHHsT 06 3TOM yueHOM, COUHHEHHS KOTOPOrO IIpPEeACTaBJSIOT
HECOMHEHHBIH HHTepec JIJIs HCTOPHU MaTeMaTHKH.

H6n an-Barganu craBHT Liesb — COIacoBaTh NpaBuia Ael-
CTBHH HaJ YHCJIOBBIMH MPPalliOHAJBHOCTSIMH C OCHOBHBIMH I10JIO-
XKeHUAMH «Hauan» 1 TeM caMbIM J0Ka3aTb NPaBOMEPHOCTb COB-
PEMEHHBIX eMy BHIYHCJIHTENBHEIX MeTOM0B. OH OTMeuaeT, YTo INpH-
MeHEeHHe YHCJIOBBIX HppPallHOHAJILHOCTEH HMeeT GOJbIIHE NpeHMy-
LIECTBA, TaK KaK <«MpeANoJiOXKeHHe uHcla H cleJOBaHHe eMy
Jlerye roJ06HOro INPEeJIOJOXKEHHS OTHOCHTEIbHO BEJHYHUHBI U Ja-
XKe 6GoJlee HMCTHHHO». B TO JXKe BpeMs OH, cleAys ApHCTOTeMNIo,
HCXOJHT H3 NPHHUMIHAJBHOIO pa3/lHUUsl MeXAY UHCIOM U Be-
JIHMHHOH («IpeMEeTOM cueTa»).

Uucso onpepessercs Kak TO obliee, YTO NpPHCYLLe COBOKYI-
HGCTH KaKHX-JHO0 OJHOPOJHLIX WJIH HEOJIHOPOAHBIX BeAHUHH. Tak,
YTBEPAKJaeTcs, YTO eCJH B3SATO YeThipe HEOAHODPOIHLIX NpeaMeTa,
HanpHMeDp, YeJoBeK, J0IIadb, JUHHA U [1OBEPXHOCTh, TO UM IpH-
CYlle TO XK€, YTO NPHUCYILie YeThIpeM uesoBeKaM, YeThIpeM .JOlla-
JISIM, YeThIpeM JUHHUAM HJH YeThIPEM MOBEPXHOCTSIM, T. €. YHUCAO
yeTbipe. TakuM 06pa3oM, KaXKJOMY MHOXECTBY NpPEIMETOB CTa-
BUTCSI B COOTBETCTBHE YHCJIO.

ToyHO Tak Ke yCTaHaB/JHBaeTcs COOTBETCTBHE MeEXIY UHcIa-
MU M pallHOHAJbHEIMH BeJHUHHAMH (H300pakaeMBIMH OTpe3Ka-
MH), noa KoropeiMu MOH aj-Barpazd noHdMaer eIHHHYHYIO Be-
JUYUHY, KpaTHOe ell U ee AOJIO; T. €., €CJIH @ — eIUHHUYHAsA BeJlH-

a
YHHa, TO K pallOHAaJIbHbBIM BE€JHYHHAM OTHOCATCA @, an H w0

rae n =1, 2, 3,... K HUM p06aBasiioTca Takxke «I0JH». JlaHHBIE
TaKUM o06pa3oM pallMOHaJbHBIE BEJHUHHBLI OTHOCATCH MEXKAY CO-
Oolf, KaK YHCJIO K YHCIY, T. €. JJI HHX BepHO MNpelLJoXKeHHe 5
kHurH X «Hauasa».,

Hppauunonaneubimu M6 an-Barganu cuutaer BelHYHHBI, He
ABJAIOLNECS «JOJdSIMH»; 3TO KacaeTcd, HalpuMep, CpenHero reo-
MEeTPHUYECKOr0o MeXXAY pallOHAaJbHBIMH BeJHUYHHAMH, KOTOpHE OT-
HOCSITCS MeXAy cOOOH, Kak ABa INOC/eT0BaTeIbHBIX YHCIa. DTH
BeJIMYUHEl — YTBEp KJAaeT aBTOpP — HUMEIOT Te XKe CBOHCTBA, 4TO H
MppalHOHaJdpHBle BeqHunHel EBRIMA.

[ns ycTaHOBJNEHHMS CBA3H MeXIy reOMeTDHYECKHM U apudMe-
THYECKUM MOAXOJAOM K HPPalMOHAJLHOCTH Das3biCHAETCH MOHA-
THe KODHf M3 uHMc/]Ia H KODHA H3 BeauyuHbl: «KopeHs HMeercs Y
YyHCces U BeJHYHH, DAlHOHAJbHHIX M HepalHOHaJbHBEIX., OH sABMIA-
€TCA CPeJlHUM MeXAY JAHHBIM YHCIOM Y eNMHHUEH WM MeXAy
€JIMHHYHOH BeJHYHHOH M BeJHUYUHOH MppauuoHaJbHOH. Enununa
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TIO CBOEMY NPOHCXOXKAEHHIO He OTHOCHTCS HH K HPDAaLHOHAJIbHBIM,
HU K pallHOHAJBbHBIM BeIHYHHAM.

Pasnuyne Mexay KOpHEM H3 YHC/a U KODHEM H3 BeJHYHHBI
COCTOHT B TOM, YTO KOpEeHb H3 YHCJIa JHOO cyluecTByer, JHGO He
cymectByeT. UTo KacaeTcsi KOPHS H3 BEJHYHHBI, TO OH HEOGXOLHMO
CylLIecTBYeT, OJHAKO MOXeT ObITb JHOO pallHOHAJbHHIM, JuH6O
HppAaLHOHAJNBHEM. ¥ KBAJAPAaTHOI'O YHCIA HMeeTcsl OAHH KOpEeHb,
He IIPeBOCXOISLIHH ero».

HU6n an-bBarmaau usnaraer crnocobrnl rpaduueckoro usobpa-
JKeHHS] KOpHeff, MpHuYeM OCOGEHHO HHTEPEeCHO, YTO OH ITPOBOJHT
MBIC/Ib, IPOTHBOPEYAIYI) NPHHIUIAM TeOMEeTPUYEeCKOH afareGphl:
10 €0 MHEHHIO, «TO, UTO ofpasyeTcs M3 YMHOXKeHHS ONHOA H3

JBYX OJHODOAHHIX BEeJHYHH Ha ADPYrylo,

8 cet €CTh BeJHYHHAa, OJHOPOAHAS C HHMMH, Cpeld-
GHH  HAA MeXKAy HX KBaJpaTaMH», H 3TO CIpaBe-
JUBO ISt JUHHH, [jgockocTe#t W Tea. B re-
OoMeTpHueCKOoH ajrebpe INod NPOU3BEJEHHEM
JBYX BRJHYHH, H300paxaeMblx JHHHAMH,
A D' W  ponumaercs maomanb NPSMOYroOJbHHKA, NOC-

Pyc. 20. TPOEHHOr0 Ha 3THX JAuHHAX. CorsacHo xe
’ W6H aa-Barnanu, npouspejeHHe ABYX JHHHE
€CTb JIHHHUS, ABYX ILIOL[ajfell — IIOagb, 2 ABYX TeJd — Telo.

B cOOTBeTCTBHH ¢ 3THM OH peillaeT Bomnpoc 00 H3006pakeHHH
KOPHSA, CYHTasl, YTO, €CJIH YHCJIO ApeJCTaBJIeHO KBAaADATOM, TO 3a
KODEeHb CJelyeT NpPUHSTb He ero CTOPOHY, a «INIOCKYo (Qurypy,
KOTOPYI0 OTPAHHUYHBAET CTOPOHA 3TOTO YEThIPeXyroJbHHKA U JIH-
HHS, NepIeHJHKYJASpHAast K Hell W KBaApHUpYOLAs eIHHULY». DTO
pPasbsACHAETCH B CAeLYIOIEM paccyX/IeHHH, U3 KOTOPOro BBHITEKa-
€T, UTO H300paKeHHHIH TaKUM o06pa3oM KOpeHb YIOBJETBODSET
naHHOMY ompegenenunto (puc. 20): «IIycTb KBaapaTOM BeJHYHHBI
OyIeT PaBHOCTOPOHHUH NPAMOYTOJbHBIN yeTblpexyroibuuk ABCD,
a KODHEM H3 KBajJpaTa BeJHYHHbl — yeTblpeXyroqbHuk CDEW.
Tlycte miockas ¢urypa, paBHas eIHHHIE, €CThb PaBHOCTOPOHHHUI
IPSMOYTOJbRBIA yeTblpexyrodbHuk CEHG. Tak Kak aubuu AD u
CD pasubl u auruu EC u CG pasusl, 10 AD ortHocurcs k¥ CE,
kak DC x CG. YerwlpexyroasHuk ABCD oTHOCHTCS K IJIOCKO#
¢urype CEWD, xak AD x CE, a nnockas ¢urypa CEWD otTHo-
CHTCH K yeThipexyroabHuky GHCE, xax CD k CG. CnenoBaTefs-
HO, ueThipexyronbpauk ABCD oTHOcHTCs K miockoi ¢purype CEWD,
kak CEWD k nnockofi ¢urype CEHG u, cliefoBaTenbHO, II0CKas
¢urypa CEWD ectb KopeHb ueTbipexyroabHuka ABCD». Ilanee
H6u an-Bargann numer: «Mbl HallJH MHOTOYHC/IEHHBIE IDeBHHe
KHHUTH, TIe KOpeHb M KBaJpaT H300paaaucb, Kak Ha 3TOM uep-
Texe. Ilocaenymoine yuenble HAXOAUIN IPOMO3IKUM IPUGaBIeHUe
4eTblpeXxyroabHukoB CEWD u CEHD x uetbipexyronbuuky ABCD.
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OHH OTPaHHYHBAMHUCH TeM, YTO LJIST KDATKOCTH OTAEJSIH OT JHHHH
CD snuno CG, KBaIpHPYIOLIYIO eXMHULY, U, He JKeJlas NOBTOPSATH
onpelleneHye, npeanosaranu, uro JuHHE CG ecTh KOpeHb YeThl-
pexyroabHuka ABCD».

LenecoobpasHocTs TAKOrO NMOHMMaHHS KOpHs M6u ag-Bar-
najd oGbsicHser Tak: «Eciu 6bl NHHHS, KBAaIPUDYIOLAs MJIOC-
KYI0 qznrypy, Gbliia 6Bl ee KODHEM, TO CYILIeCTBOBaJga Gbl pas-
Hasg ed M OTje/leHHasl OT IJIOWIaAM JIHHHS, H K 3TOMY CjelyeT
JN06aBUTb, YTO OHA TaKe MOLJIa Obl GHTDH KODHEeM KBajpara
BEJHUHHBI, NMONOGHOrO naHHOMYy. Ho KBaipaT MOXeT 6hITH KOp-
HeM HJId KODHeM KOPHf, a 3To Hesb3sl H306pa3uTb JHHHEH,
KBaJDUDYIOIIEH NJIOWUa/b, TIOTOMY YTO €CJH Obl MBI IIPENIIOJIONKH-
Ji¥, 4TO JIMHHS €CTb KODPeHb KODHS, TO He HallIX Gbl KaTeropHH

G €£a B X
T
H w( jij F
Puc. 21. Puc. 22.

BEJIMUMH, U3 KOTOPHIX HM3BJEKajCsi KOpeHb. AHAJTOTMYHO, €CaH
KODHH BO3BOASTCS B KBajapaT. Tak KaK MBI IIPEANOJNOXKHIU, YTO
KOpEeHb eCTb CpejHee MeXIy eIHHHUYHOH BeJHYHHOIN U KBaJApaToM
BEJHYUHBL, TO 3TO IPHBOLUT K TOMY, YTO NOJYUEHHBIH De3yJabTaT
HaxOIUTCSL B TOM XKe pOJe BeNIHYHH U He BBIXOIHUT H3 HErOos.
Taxum o6pasoM, ecl1H CYHTATb, YTO NPH YMHOMKEHHH JBYX
OJHOPOAHBIX BEJHYHH WJH IPH U3BJEeUEHHH KOPHS H3 BEJHUHHBI
nojiyuaetcsl BeJMYMHA, OZHOPOAHAs C MAHHOH, TO OKasblBaercs
BO3MOKXHbIM TIpauyecKH H306pasHTb pe3y/bTaT MHOIOKPAaTHO-
ro BO3BeleHHS [aHHOH BEJHUYUHH B KBajpaT WUIM [OBTOPHOIO
U3BJeuyeHHUs] KOPHA U3 Hee. MI6H an-Barganu mOKasblBaeT 3TO Ha
npUMepax AJAS JUHUH M IJIOLIafledl ¥ OTMEYaeT, YTO TO XKe JIETKO
cienath ¥ aas Ten. OH CTPOUT Noc/ef0oBaTe]bHO OTPE3KH, SBJIst-
IolllHecsi CPeIHUMH reOMeTPHYeCKUMH MeXAY LaHHBIMH U eqHHHY-
HbIM OTpe3KaMH, YAOBJETBOPSIOLIHe NPUBENEHHOMY BhIllle OIpe-
NeNIeHHIO KODHSI, KOpHA U3 KOopHs ¥ T. A. (puc. 21). Tak Xe oH
NOCTynaer U ¢ NIOWAAAMH, NPHYEM paccMaTpPHBAET He TONLKO CO-
OTBETCTBYIOIIHE YETEIPEXYTOJbHHKY (pHC. 22), HO U TPEYTOJbHUKH

219



C paBHBIMH BBICOTAMH, YIOBJETBODSAIOUIHE HYXHOMY YCJIOBHIO.
O=r ropopuT: «HauHem ¢ npambx JHHHHA. [lpeanosoxum, uto Be-
JuuuHa KBajpata ectb JuHHA BC. IlycTh equHHuHas BeJHUHHA
ectb AB. OnuceiBaem Ha JuHuu AC noayokpyxuocts AWC.
IlpoBoauM u3 ToukH B mnepneniukyassp BW k aunuuu AC. Cre-
poBaTennHo, BW Gyner kopuem us BC. [lanee, ec/iH Mbl BOCCTa-
HaBJHBaeM BeJHUYHHY, 1718 KoTopoil BC ecTh KOpeHb, TO paccMOT-
puM BeluyuHy AB, Begenss ee u3 Benuunnsl BW. Ecan AB 6oab-
e Hee, To npogokuM BW no E, noka BE He cTaHer paBHOH
AB. 3atem u3 Touku C npoBejeMm JHHHH K ToukaM E u D. B
toyke C ofpasyem c aunuei CD uau EC npsmo#l yrom u mpo-
BegeM u3 Touek B, C aunuu BE u CE, KoTOpBle BCTpeUalOTCs B:
Touke E.

Jlunusa BC ectv kopeHp us BE, a BW — xopeHb U3 ee KOp-
Hs. B 9TOM COCTOMT TO, YTO MBI XOTeJH HOJYYHTH AJs NOBTOPHO-
ro M3BJeyeHUs KOpHsA u3 BE.

IlpeanosoxuM, YTO BeJHYWHA KBajJpaTa €CTb MPSIMOYrOJb-
Has yeTblpexyrojbHas naockas c¢urypa ABDC. Epunuuynas Be-
JHUHHA ecTb maockas ¢urypa EACW, npyueM uX BBICOTHI PaBHBL
Ilposonum aunuio WH — cpennioro Mexnay JauausMu WC
CD — u ponoansieM maockyio ¢urypy GEWH. Tak kak niaockas
¢urypa CE oTHocutca K miockoil ¢urype GW, kak miockas ¢H-
rypa GW k naockoit ¢urype AD, to miockas ¢urypa GW ectb
KopeHsb U3 AD.

Ecau MBI BoccTaHaBAMBaeM IIOCKYIO (HIYypy, AJs KOTODPOH
AD ecTb KOopenb, TO npoBegeM u3 Toukd D sunuio DF u mpea-
nonoxuM, uto WC otHocutes X CD, kak CD k DF. [lononHum
niockyio ¢urypy BKFD. ChepoBaTesibHO, Iulockas — ¢urypa
GEWH ecTb XopeHb KOpHs MI0cKol Gurypst BKDF.

Ilogo6uo TOMY, KaK MBI [OCTYNHJH [Js1 NOBTOPHOTO H3B.jeue-
HES KODHSl ¢ IJIOLIAASIMH INIPSIMOYTOJBHBIX 4eTHIPEXYroJbHHKOB,
NIOCTYIIHM H ¢ TJIOLAASMH TPeyroJbHHKOB, HMEIOIHX OLHY H TY
e BHICOTY>.

Hanee U6n an-Barmagu nepexOOMT K HCCJENOBAHHIO «BEJU-
YHH pasJMYHbIX CTereHell HPpPaLHOHAJIBbHOCTH»; OH Ha3bIBAET:

1) pauMoHaJbHYIO TOJBKO B CTENEeHH — HPPaLUOHAaJbHOCTHIO
1-fi cTeneny;

2) MeauaJb — HPPALHOHAJbHOCTBIO 2-H CTENeHH;

3) BTOpPYIO MeiHalb — HPpalMOHAJBHOCTbIO 3-f CTENEHH H
7. O. VIHTepecHO OTMETHTb CBOeOGpasHyw cUMBOMHMKY HMOH ai-
Bargazu: BeJHYHHBl [EPBOH CTEeNeHW HPPALHOHAJbHOCTH, Npen-
CTaBJsAOIMe co0O0i KODHHM M3 yHuces, OH o003HauaeT OJHHM HY-
JeM («BeJMYHHa, HMelollas OLHH HYJb»); BEIHYHHBl BTODOH cre-
NeHH MPPALHOHaJbHOCTH — ABYMSl HYJSAMH; BeJHUMHH 3-H# cTe-
IeHH UPPALUOHAJBHOCTH — TpeMs ¥ T. .

220



IlocTaBuB Uenb NOKa3aTb, YTO «MEXKAY KaxKABIMH  JBYMS
PalMOHAJbHEIMU BeJIHUYHHAMH HMeeTcsd GeCKOHeYHOe YHUCIO Be-
JIMYHH pAa3JIUYHBIX CTeleHel HPpalHOHAJbHOCTH», aBTOD IIpel-
JlaraeT «H306pakaTh palpOHaJbHble BEJHYHHBI YucJIaMH» H pac-
CMaTpHBaeT clenyoiuil npumep: «I1peAnoqoXKUM, YTO BeJHYHHBI
2 U 3 palHOHAaJBHE], U NYCTh NepBas M3 HHUX OTHOCHTCH KO BTO-
poH, KaK YHCJAO K uMcJay, IIpHYEM 3TH YHC/Ia IOCAeA0BAaTeNbHHL.
[lycts BeauuuHa 2 6yner KOpHeM BeJIHYHHE! 4, a BeJIHYMHa 3 —
KOpHeM BeJTHuuHbl 9. MBI NpeldllosaraeM, 4TO MeXAY BeJHYHHAMH
4, 9 uMeloTca BeJquuMHBl 5, 6, 7, 8, mpeBOCXOIAlIMEe APYr Apyra
Ha eIUHHYHYIO BeJIHYHHY, & MeXJy BeJHYHHAMH 2, 3 — BeJHYHU-
HBI, H3o0paxkaeMble OJHHM HYyJeM, KOJIUYecTBO KOTOPHIX DaBHO
KOJIHUECTBY BeNUYMH O, 6, 7, 8. ByneM cuHTaTh HX KODHSIMH Be-
JuguH 5, 6, 7, 8. Tak Kak OTHOINEHHe BeJTUYHHE 2 K BeJHUHHE 3
TaKoe e, KaK OTHOILIEeHHEe ABYX IOCJAel0BaTelbHEIX YHCeJ, TO BCe
BeJHYHHE], 00O3HaueHHble HYJAMH, KOTOpble HaxXogaTcs MeXIy
HUMH, HppalHOHAJIbHEL. A Tak Kak BeJHYHHA 4 OTHOCHTCS K Be-
JuYHHe 9, KaK KBaJpaTHOE YHUCJIO K KBagpaTHOMY 4HCIAY, NpPH-
MBIKAIOI[EMY K HeMY H He U3MepsIOIleMy ero, TO CpPelH 4HCcel,
COOTBETCTBYIOUIUX BelHYUHAM b, 6, 7, 8, HeT KBaAPATHOTO YHCIHA.

TakuMm o6pasoM, Bce BENHUHHEI, KOTOPble HaXOAATCA MeXAY
BeJIHYHHAMK 4 ¥ 9, pallHOHAJBHEL, a BCSIKas BeJIHYHHA H3 0603Ha-
YeHHBIX HYJISIMU — panuoHaJbHa TOJBKO B CTeleHH. DTO Kacaer-
CSl BeJIUYMH [EPBOH CTENeHH HPpPalHdOHAJbHOCTH.

Tax Kak HeBO3MOKHO, UTOOBl MeXIy BeJHYHHAMHU 4 U 9 OblIa
Kakas-1u60 palHOHaJbHAs BEIUYMHA, OTIHYHAS OT BEJHUHH O,
6, 7, 8, TO HEBO3MOXKHO, YTOOLI MEeXAy BeauyuHamu 2, 3 Oblia
KaKas-To BeJHYHHA, pALIMOHAJbHAS TOJNBKO B CTElIeHH H OTJHYHAas
OT YNOMSHYTBHIX BeNHUYHH, OOO3HAUEHHBIX OJHHM HYyJeM, YHCIO
KOTOPHIX TPUBENEHO BHIIIEY.

PaccMoTpeHHBIHI NpuMep IpeicTaBleH TaK (BMecTO KOpHeH
CTOAT HYJH):

4 5 6 7 8 9
2 145 V6 V7 V8 3.
AnasnornuHoe paccyX/JeHHe NPOBeNEHO AJs BEJIHYHH BTOPOH cTe-

TIeHH MPPalUHOHAJBHOCTH Ha CJeAYIONEM IMpHMepe (IBOHHOH KO-
peHb H30GpaKeH ABYMS HYJISMH):

16 17 18 19 20 21
4 V7 V8 yie  V® VI
2 VYV Vvie Vvie Vv Viya
v VVyT oo o L
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22 23 2 25 36 49 64 81
VE V3 V24 5 6 7 8 9
Vve Vva Vv Vs

e YV VE VYR

Taxkum o06pa3oM, ecAH palHOHa/JbHBIE BeJHYHHB H306pa-
KaloTcA YHCIaMH, TO 10 aHaJorHd ¢ aTtuM HMOH an-Barpagu
npensaraeT U306paxaTh BEJHUYUHH 1-H CTeneHW HPPalHOHAa b-
HOCTH KOpHeM, BEeJHUYHHH 2-H CTEeNeHH HPPaNUOHATBHOCTH —
KOpHeM M3 KopHA H T. HA. [pyruMy CJIoBaMH, pe€Yb HAET 00
YCTAaHOBJEHUH OJHO3HAYHOTO COOTBETCTBHA MEXJAY HHMH H O
NpeACTaBJEHHH HPPALUOHAIbHBIX BEJHYHH YHCIOBLIMH Hppa-

4, 8
LHMOHAAbHOCTAMH BHIa ) @, ]/a, a,...16u an-bBarpanu ro-

BODUT MO 3TOMY NOBOAY: ,[IOHCTHHE TO, 49TO CKAa3aHO HaMH
BhHIILIE, AIBASETCA CBETOM AJ]4 TeX, KTO He JOBOJBLCTBYeTCH reo-
meTpHe#. Jl0oKa3aTe/JbCTBO € IOMOILbI0 I'€OMETPHH OrpaHHuH-
BaeT CBOHCTBA 3THX BeJUYHH. $I OpUMEHUJ YHCI0, NPEACTABUB.
BeJHUHHY, HMEIOIIYI0 OAUH HYJb, KODHEM BEeJHUYHHBl, KOTOpas
ee NPeBOCXOJAHT, a BEJUUHHY, HMEIONYI0 ABa HyJasd— KaK KO-
peHb ee KOpHA.

Kak u EBkaun, M6 an-Barmaau ¢axtuueckH orpaHduHBa-
eTcs BeJMYMHAMHM BTOPOH CTelNeHH HPPalHOHAJbHOCTH, HO [IOCTO-
SIHHO NOJYepKUBAET, UTO aHaJOTHYHOe paccyxJeHHe MOXeT ObITh
NpoBe/leHO U AMs (o/iee BBICOKHUX CTeleHed.

H6u an-Barmaau [noxasblBaeT HECKOJbKO BCNOMOTaTelbHBIX
HpeAnOXKeHUH, HalpuMep:

«Kaxnas BelWuWHa, pallMOHaJbHasi TOJbKO B CTeleHH, eCTb
cpeiHee MeXJy IBYMS BeJIUYHHAMH, PALUOHAJNBHBIMHU B JJTHHE»;

«Bcsikass MefHanb eCTb CpellHee MeXJAY ABYMs BeJHYHHaMH,
PALHOHAJbHBIMU TOJBKO B CTENEHHY»;

«Ecny BeqMuMHA, pallMOHA/bHAS B IJIHHE, OTHOCHTCS K BeJH-
YHHe, pallHOHAJbHON B CTEeleHH, KaK BeJHUMHA, palluOHAJbHAA B
IJIHHe, K ADYrod BeJMUHHe, TO NOCJeNHss palHOHaJbHa B CTe-
NIEHHY;

«Ilyete manel BenwuuHbl A U B, KOpHU KOTOPHIX CYTb BeJH-
yunbl C ¥ D, ¥ nycts BeauuuHsl C U D cOM3MepUMBl B IJIHHE;
TOrna BeJuudHa A OTHOCHTCS K BeJMuMHe B, KaK KBajJpaTHOe
YHUCJO0 K KBaApaTHOMY UHCIY»;

«Ec npuioxuTh palMoOHANBHYO IJIOWIANb K JHHHH, PalHo-
HaJbHOH TOJBKO B CTENEHH, TO ee MIMPHHA palliOHAJbHA TOJb-
KO B CTeNleHH, NpHYyeM AMHHA H HIMPHHA COH3MEPHMEl B IJHHES;
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«EcnH yMHOXHTH JIHHHIO Ha MeIHaNbHYIO JHHHIO H MOJaY-
YeHHOE IIpH 3TOM palNOHAJBHO, TO AAHHAsA JHHHUA MeIHalbHafd»;

«ns n0OBIX ABYX BEIHUHH, PAUHOHAJbHBIX TOJBKO B CTe-
IIEHH M COM3MEDHMBIX B [JMHe, OTHOLIEHHe KBajpaTa OMHOH U3
HHX K KBajpaTy Apyrofi (WM TO, YTO NOJYYEHO IIPH INeJeHHH
OJIHOTO M3 HHX Ha JApYroil)— TaKOe e, KaK OTHOLIEHHE [IBYX
MOJAOGHBIX IJIOCKOCTHBRIX UHCEJ»,

Yxe u3 3TUX GOpMYJHPOBOK BHAHO, Kak M6u an-Barnanu, He-
OTCTYIIHO cJlenys 3a EBKIUIOM B LleJfX COXpPaHEHHS CTPOroCTH,
HHOTZa CTAHOBHTCH Ha TOUKY 3pEHHS MaTeMaTHKa-BhIUHCIH-
TeJis CBOero BpeMeHH. Tak, OH GOPMYNHPYeT u N0Ka3blBaeT Npel-
noxeHue 26 u3z kuuru VIII «Hauan» o ToM, uTO ABa IJIOCKHX
NONOGHBIX YHCJa OTHOCATCA MeXXZLY coO0H, Kak KBanpaTr K KBal-
paTy, a IaJjbllle NMPOJOJXKaeT BBICKA3aHHYIO MBIC/Ib, yKe BHpa-
J)Kasg B3I BBIUMCJAUTENS: €cJd OAHO M3 IBYX NOJOGHBIX IIOC-
KHX 4YHcesJ JeJUTCS Ha Jpyroe, TOrja 4yacTHOe ecTb KBajpar.
TepMuH «uacTHOe OT AejeHHs», IOCTOAHHO YIOTPeSJAIIHNCS
H IIpH PAacCMOTDEHHH UMCJOBBIX NIPUMEpPOB, B OJHOM H3 MpeAJo-
’KEHUHA OKa3blBaeTCs PaBHOCHJIBHBIM TEPMHHY «OTHOLIeHHe», Kax
H Yy IAPYTMX MaTeMaTHKOB 3TOro BpeMeHu, y M6H an-Barnaau
BCTpeuaeTcsl BBIpAXKEHHE <«YMHOXKHUTb JHHHIO Ha JHUHUIO», 2 B
TpeTheM — apudMeTHUECKOM — pasjene TpaKTaTa ynotpebJis-
IOTCA KaK DPaBHOCHJBbHBIE TEPMUHBI «UUCJIO», <JIHHUA», «BEJIH-
YHHA».

JlokazaB BcrmoMoraTesnbHBlE INPENJIOXKeHHS, aBTOD ONATH IIe-
PEXOIOHT K «IpPeNJOXKEHHSIM O UHCJe» M Ha YHCJIOBBIX TpHMepax
yCTaHABJHBaeT 3aBHCHMOCTH MEXAY HPPalHOHAJbHOCTSIMH pas-
JUYHBIX NOPAAKOB: «PaccMOTpPHUM TpH BeJHYHMHBI, pallHOHaJbHBIE
B AJHHe, [IOCJNeNOBAaTelbHO  IPONOPUHOHAABHBIE, a TaKXe HX
KBajpaThl U KBaJpaTh HMX KBaApaTOB: [Ba, uYeThipe, ILIeCcTHa-
ILaTh, UeThlpe, LIECTHAALATh, ABECTH HATHAECAT ILUECTh, BOCEMb,
IIEeCThJECAT UYEThIPE, UeThIpe THICAYH AEBSIHOCTO IIECTh.

HsBecTHO, UTO MeXNY HHMH HaXOIHTCS HECKOJbKO BeJHYHH,
pallMOHAJbHBIX TOJBKO B CTeIleHH, a TaKxKe HX KBaJpaTel U KBal-
paTel X KBaApaTOB: KOPeHb M3 BOCBMH, BOCEMb, IUECTHIAECAT
ueThHlpe, KOpeHb M3 TPUANATH ABYX, TPHANATH [Ba, ThicA4a JBai-
narth yeThipe. Mexay Kaxnol BelMUYHHOH, pallHOHAABLHOH B AJH-
He H pallMOHAJIBHOH B CTeNeHH, HaXOAATCsl MeNHaJsH, HX KBajapa-
THl U KBaJpaThl UX KBaJApaTOB: KOpPeHb KOPDHS U3 TPUAUATH IBYX,
KOpeHb U3 TPHAUATH JBYX, TPUAUATh OBa; KOpeHb KODHS U3 CTa
NBaanaTH BOCBMH, KOPeHb H3 CTa JBaANaTH BOCBMH, CTO ABal-
1laTb BOCEMb; KOPEHb KOPHS H3 NATHCOT ABEHaAUaTH, KOpDEHb H3
NATUCOT ABEHaIlaTH, ISITbCOT [BeHanallaTb; KODeHb KOpHA H3
JBYX THICSY COPOK2 BOCbMH, KODeHb M3 IBYX TBICAY COPOKa BOCH-
MH, JBe ThICSUH COPOK BOoceMb. l306pasuM 3TO Ha uepTexe:
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[TepBuiit
paspsaz 2 00 0O 00 4 00 0 00 8

Bropoi#t
paspsn, 4 0 8 0 16 0 32 0 0
Tperu#t
paspsn 16 32 64 128 256 512 1024 2048 4096

OTHoUIleHHe TMepBOi BeJHUYHHBl KaxKAOTO0 M3 3THX TpexX pasps-
JIOB KO BTOpOH M3 HUX TaKoe XXe, KaK OTHOLIeHHe BTOPOH K TpeTh-
e, TpeTbe#l K YyeTBepTOH H Tak jpanee. [1o3TOMy TO, YTO INOJY-
YeHO OT YMHOJKEHHSI BeJHM4YHMHBl JBa Ha BTODYIO B&JIHUYHHY C HY-
JeM, OTHOCSILYIOCS K [IepBOMY Da3psiy, eCTb NepBasi BeJHYHHA C
HyJeM H3 BTOPOTO paspsfa. TakuM Ke o6pasoM TO, YTO
II0/TY4eHO OT YMHOXKEHHS NepPBOH BeJHYHHBEl ¢ HYJ€M H3 [1epBOro
pa3psiia Ha TPeThIO BeJHYHHY C HyJeM H3 3TOrO paspsla, ecTh Beé-
JUYMHA U3 BTOPOTO pa3psiia, KOTOPYIO olpeje/sieT BoceMb. 10,
YTO MOIYYEHO OT YMHOXKeHHS BTOPOH Be/IMUMHEl C HyJeM U3 Iep-
BOFO pa3psiia Ha 4YeThipe, eCTh BTOpAsl BeJIHUYHHA C HYJEM H3 BTO-
poro paspsana.

TakuM ke 06pa3oM OGCTOUT Aes10 Bo BTOpoM paspssae. CHOBa
YMHOXKeHHe MepBOil BeJHUYHHB! C HY/JeM H3 BTODOro paspsja Ha
BTOPYIO BEJHUYHHY C HyJeM H3 3TOr0 paspsila [aeT BeJHUYHHY
IIeCThbAeCsAT YeThipe H3 TpeTbero paspsla. YMHOXKeHHe BTOPOH
BeJHYUHEl C HYJeM Ha TPeTbl0 BeJUYUHY C HYJeM NaeT BeJHUHHY
IBeCTH [MSThAECAT IIeCTb U3 TpeThero paspsfa. AHaJOFHYHO B
Apyrix cayuasx. [leppag BelMuMHa ¢ HyJeM H3 NepBOTO pa3psia
HecOM3MepHMa C ABYMS B AjdHe. BTopasi H TpeTbs BeJHUHHH C
HyJleM HeCOH3MEepHMBl ¢ IBYMS, YETBEPTasl M MNATask — C YeThIPb-
Ms. [lepBasi U TpeTbsl BeJMUYHHB, HMEKOIIMe HYJb, OTHOCSIIHECH
K TNepBOMYy paspsiy, dBISIOTCS MeAMa/JbHBIMH; OHH OKpYXaloT
pPalHOHAJBHYIO BeJHYHHY BOceMb. TakuM ke o6paszoM TpeThs
H 4YeTBepTasl BeJHUUHBI C HYJASIMH SIBASIOTCA MeNHAJ/JbHBIMH Y IIPO-
H3BeJleHHe I1epBOIl H3 HUX Ha BTOPYIO ecTh IlecTHaAUuaThb. Her-
BepTas M IecTas BeJHUYHHBl C HYJSIMH MeNHaJbHBI, H INpPOU3Be-
IleHHe [epBOH K3 HHX Ha BTOPYIO DAalUMOHAJNLHO €CTb TPHIUATH
IBa.

Uro Kacaercsd nepBoH ¥ 4eTBepTOH Be/HYHH ¢ HYJISIMH, TO OHH
MenMa/bHBl, H IpOH3BelleHHe INepBO# M3 HUX HA BTOPYIO eCTb
BelHYMHA palMOHa/JbHasA. IDTO — BeJHYHHA C HyJIeM, Haxo-
IAmascsg Bo BTOPOM Dpaspsifle; KBaipar ee eCcTh CTO JBaAllaTh
BOCEMb.

Taxum ke o6pa3oM TpeTHil ¥ IWecTOH HYJH IepBOro paspsiaa
MelHa/bHBl, a NpOH3BeJeHHE HX palMOHAJLHO W SABJAAETCS HY-
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JeM BTOPOro paspsjna, KBajpaT KOTOPOIO eCTb INSTbCOT [Be-
HaJlAaTh.

O6HapyxKeHO Takxe, 4TO TO, YTO OKDYKEHO KBaJApaTaMH Me-
JAuajed, [eNATCA Ha pallHOHa/JbHOE HJIH MeiHalbHoe. 3TO CBOHCT-
BO HaWlleHO HaMu y MejaMalell, [Jia KOTOPBIX IIPOM3BeJeHHe Iep-
BOH Ha BTOPYIO ecTb palHOHa/JbHas BeJHUYHHA, eCJM OHH COH3-
MepHMBl B AJHHe HWJIH COM3MEPHMBI TOJBKO B cTemneHH. YUTo Kaca-
eTcsl MeAMaJbHBIX, Y KOTODBIX IIpOM3BeleHHe IepPBOH Ha BTO-
PYIO €CTb MeAuajbHAas BeJUYHHA, TO €C1M MBI HAIILIH COHU3-
MEPHMOCTh TOJBKO B [OJHHE, TO VYBEJWUYHBAeTCs YHCJIO II0-
BTODeHHH. Meauanyu, COM3ZMEPUMBIE TOJbKO B CTENEHH, ¥
KOTOPHIX TIIDOH3BeJeHHe TIIepBOH U3 HHUX Ha BTOPYIO MelH-
ajJpHO, OYAYT HaxOAUTbCA B APYrLOH II0C/TeN0BaTeJbHOCTH.

[Tokaxkem sTo. Ilpeamoso:KMM, 4TO H3BeCTHB TpH 00O3Ha-
YeHHble YUCIAMH II0CJIEJOBATe/bHble BEIMYMHBl, KBAaAPaTHhl HX H
KB4JpaTH HX KBAaApaTOB — [Ba, YeTHIPe, IIECTHAaALlaTh; TPH, Ie-
BATb, BOCeMbiecAT ONHH; YeThipe, LIeCTHAALATh, ABECTH HSATbIE-
CAT LIeCTb. [3BeCTHO, YTO MeXAY HUMH CYLIECTBYIOT BeJIHYHHBI,
pallHOHAaJbHBlE B CTelleHH, KBaApaThl HX U KBaJApaTHl HX KBajpa-
TOB — KODeHb M3 IIeCTH, IIecTb, TPHALATbH LIECTh; KODEHb H3
IBeHajllaTH, [BeHajillaTh, CTO COPOK ueThipe. llaJjee H3BecTHO,
4TO JIBa, KOpeHb W3 IIecTH H KOpeHb H3 ABEHAALATH COU3MEpHMBI
TOJIBKO B CTeTIeHH.

Ecau Mp GepeM MenuaJb, KOTOpPast HaXOAHUTCS MeXAY OBYMS
H KOpHEeM M3 IecTH, T. €. KOpeHb KODHS H3 [BaJlaTH YeThIpex,
TO Ha#iieM MejHaJnb, KOTOpas COM3MepHMa ¢ Hell TOJBKO B CTe-
TIeHH, M IIPOM3BejieHHe NepBOH K3 HUX Ha BTOPYIO MeIHAJNLHO B
TOM, YTO HaXONUTCH MeXIYy KOpHEM W3 [JBEHAJUATH M YeThIPbMS
H sABJsSeTCs CpPeIHUM B BeJHUYMHAX, HO He B OTHOLIEHHH. ITO —
KOpeHb KOPHS U3 ABYXcOT LiecTHafuaTH. OTHOIIeHHEe pallOHaNb-
HOH B AJHHe K GOJblIed pallMOHAaJIbLHOU B CTelleHH TaKoe XKe, Kak
OTHOIlIeHHe NepBOH H3 ABYX MeAHaJsefl KO BTOpPOH. ITO TO, 4TO
MBI XOTE&JH PasbICHUTHY.

Hrak, paccmarpuBawpoTcs uMcna 2, 4, 8, ux keaapatel 4, 16,
64 u uerBepThle cTeneHH 16, 64, 2048, a 3aTeMm cpeaHue reoMeT-
pUuecKHe MexAY HHMH:

1-# S—t —_— —_— —
paspan 2 V V3R2VS8 V' V18 4V V512v32 VvV 8
2-H .

paspan 4 /32 8 V128 16 1515 32 Y048 64
3-it

paspsiz 16 32 64 128 256 512 1024 2048 4096
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Jng 1-to paspsinza HMEKOT MeCTO COOTHOLIeHUs (ajsg LpY-
rHX — aHaJIOTHYHO):

2 _Vym_ _vs8__Vyis__ 4
vye:  vs VVis £ Vv
_Vyse _ y® _ Vyous
Ve Vy24s 8

Orciona caenyer:

1) 2118 =132, 1. e. OT yMHOXeHHs 2 HAa BTOPYIO ,BeJH-
YHHY C HyJeM“ H3 IepBOro paspsiia NoJyuaeTcsl neppas ,Be-
JUYHHA C HyJeM“ W3 BTOPOrO paspsia;

2) V' V32- 1V V128=38, 1. e. or ymHO)eHus nepsoil Be-
JHUHHBL C HYJEM H3 NepBOr0 pas3pafa Ha TPeThlo NOoJyuaeTcs
pauHOHAJbHASI BeJHUHHA 8 H3 BTOPOrO paspsiia;

3) V' 8-4=)128;

4) V32 -1128 = 64;

5) 1'128- /512 = 256;

6) 1V V128- )/ V2048 = V51,

TaKas e 3aKOHOMEpDHOCTh HabJawojaercs U 118 BeJIHUHH 2-TO
paspsiza: OT NEPEeMHOXEHHUS ,BeJMUHH C HYJIAMH® INoOJyvaeTcsd
COOTBETCTBYIOIAS BeJHUYHHA 3-TO pa3psala:

7) V'32-1/128 = 64;

8) 1128 - /512 = 256;

9) 1512 -1/2048 = 1024.

YcranaBauBaetca, 4TO 1-9, 2-9 u 3-9 BeJHUHHEl C HYJAIMHU
HEeCOU3MEepHUMEH ¢ 2, a 4-f, b-9 U 6-1 —c 4, T. e. OHU JHuHell-
HO He cousMepumbl. OTMeuaercs, uTo 1-9 U 3- BEJHUHHBI C

HYJMH U3 NEPBOro paspsia, T. €. VV32 ul) V128, wmenu-
aJbHB, 4 NPOHM3BEJEHHE HUX €CTb palHOHaJbHAS BEeIWUHHA 8.

To xe camoe moJayuyaercss nast 3-# ¥ 4-# BeqHUUH (VV@X
XVV@=16) W s 4- v 6- BeauuuH (L/V5T2><
X V12048 = 32).

B 1o e Bpems 1-9 W 4-s1 ,BeaMuMHB C HYJAsIMH M3 mep--

BOro paspgjna, T. €. l/l/ 32 u l/ /512, MennHanbHbl, COUZMEPH-
MBH B JJMHE W INIPDOM3BEJEHHE HX palHOHAAbHO (B CTEIEHH) H
paBHO 1/128. To e OTHOCHUTC K 3-f W 6-H BeJHUMHAM C HYy-

asuu: Y V128 u 1/1/2048; OHH MenHa/lbHBE, a HPOU3BELEHHe
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ux ' 512 pauuoHasrHo B crenesu. OO6paTHO: O KBajApary
MeIHaJ{d MOXHO HAaATH ero palHOHaJbHbIE M MeJHaJbHLIE Je-
JUTEJH,

Hrtax, pacCMOTpeHH Cayuau:

1) xorma npousBeseHne IByX MeJHa/sedl €CTb pPanHOHAJb-
Hasg BeJqHYHMHA (3TH MeAuaJu JU60 COU3MEDHMBl B JJMHe, JHGO
COH3MEPHMBl TOJBKO B CTENEHU);

2) Koraa InpousBeleHHe JBYX Meauane#, COM3MEPHMBIX
TOJIBKO B CTE€NEHH, PalluOHAaJLHO.

OTHOCHTE/IbHO MeauaJsel, NMpOH3BejeHHe KOTOPLIX M€IHajb-
HO, NPHBOJHUTCH ADYTOH NpUMep: NAaHB TPH NOCJAEL0BATE/NbHEIE
panMoHaJbHBIE BEHUHHH 2, 3, 4, a TakKe KBaAPATH HX, KBAJPATH
HX KBaIpaTOB M HaxoJXsiulHecs Mexny 2, 3 ¥4 BeJHUHHLI NEPBOH
M BTODOH CTeNeHe#l HPPALMOHANLHOCTH: BEJAMUHHE Mexniy 2 H 3

cyts V24 u VB, a mexay 3 u dcyts V121 V192, A
HMEHHO:

1t paspan 2 V' V24 VB V3 V12 VV1Iee 4

2-it paspand V24 6 9 12 V192 16

3-4 paspan 16 24 36 81 144 192 256
CnpaBenuBy COOTHOII eHHS

2 Vv 3 _ V2

VvV Ve Ve 4

npuuem 2, V6 u }/ 12 cousMEpPHME! TOJBKO B CTENEHH.

PaccmaTpHBaeTcs MeJuajb 1/1/24 H HmeTca jpyrag me-
JIHaJab TaK, 4TOObl HX Npou3BeJeHHe OLlJIO BeJAHUYHHOH MenHaJb-
HO#i. ABTOD yTBepxIaeT, 4YTO HCKOMOH MeIHa/blo fBJIAETCH
VVQIG—BeanHHa, Haxonamascs Mexny /12 u 4, HO He

fABJAdoMaACad CpEIHUM MNPONOPUHOHAJNBHBIM MEXIY HHMH. ILJIH
3THX BE€JHYHH

2 Vy=a
V12 Va6
T. €., OHH COH3MEDPHMBI TOJILKO B CTeEIeHH.

Taxum 06pasom, NOCTPOEH NpHUMep KJs ABYX Mejuanefi,
COM3MEDHMBLIX TOJBKO B CTENEHH, NPOH3BeJeHHe KOTOPHIX ecTh

menuanbaas mromans V V24-V V216 = 1/ 72; saech Mul cHo-

227



Ba BHJAMM, KaK HADYyLIAeTCAa CMBICI €BKJHIOBHIX MOHSATHH npu

nepeBoje MX Ha apudMeTHUECKHHl A3BIK: )/ @ ONHOBPEMEHHO
uso6paxaeT H ,PaOHOHAJBLHYIO B CTENEHH®, H ,MeIHaAbHYIO

nromams®, tax xax (1 a) =Va.

B cirepyioomeilt yacty TpakTaTa aBTOP H3yuaeT cBoficTBa Hp-
palMOHANbHLIX BEJHUHH, HCXOAf H3 IpeAJOXEeHHH KHHUrH X
,Hauan“, npuuem riaBHoe BHUMAaHHE YyAeJ/seT He 0630py ee, a
JIOKa3aTe/JIbCTBY HOBLIX INPEAJOMKEHHH, KOTOPhHE HCIOJb3YIOTCA
B TpeTbell yacTu counHeHus. 3aech M6 an-Bargaau paccmarpu-
BaeT, Kak U EBKkJAWA, TPHHAAUATH THIOB HDPALHOHANBHOCTEH U
BCAEL 3@ HHM IIOKa3blBA€T, YTO CYLIECTBYEeT TaKXe IIecTb BHU-
IoB OUHOMHAJel M 1IECTb BHUAOB BHIUETOB, 4 3aTeM YCTAHABJIHU-
BaeT CBSI3W MEXJAY HDPALMOHAJIbHOCTAMM H PaSJIHUHBIMH BHAAMHU
OUHOMHAJEH U BbHIYETOB.

B TpeTheif uacTH TpakTaTa aBTOp H3JadrdeTr To, 4TO ,CHEJaJ
EBKJMI HA OCHOBE TreOMETpUH”, NepeBOJs 3TH pe3yJabTaThl Ha
A3BIK UMCJIOBHIX HppalHoHaibHOCTe#. BmecTe ¢ Tem coxpaus-
eTCcsl CTPOrOCTh pAaCCyXAeHus 6Jarofapss TEOpHH, DasBUTOH B
MepBO# 4acTH COUMHEHHS.

JlaloTca mpaBu/a YMHOXEHHS H JeJIeHHs 4YHCeJ Ha Huppa-
IIMOHAJAbHBIE BEAMUYMHB H BeJHUYUH HAa YHUCAa M JOKa3bIBaeTCH,
UTO B Pe3YJbTATE I[OJAYUYaeTCHd BEJIMUMHE, IpHHaAJexawmas K
TOMY XK€ BUJAY, 4TO M HCXOJHasf HPpAlMOHAJNbHAS BeJHYHHA;
IPUBOJAUTCA Psil MPUMEPOB, HJVIIOCTPHDYIOIIHX 3TH NpaBHJja:

Vﬁ:]/‘é=l/%, Y/ 20-5 = /12500,
5:14/_2—O=]4/31_—%-
u ap.

Jasbme B o6wmem Buie CHOPMYJHPOBAHH IIPaBHIA YMHO-
XEHHS M JeJeHUS HPPAIMOHAJBHBIX BEJMYMH C OAMHAKOBOH H
C Da3/HYHOf CTENEHBbI0 HPPALUUOHATBLHOCTH; NIPUBELEHH IIpPHME-
PH, B YaCTHOCTH,

V10-V5=V350, V10-y/5=750,
v/ 10+ V20 = 3/ 4000.

3aTeM aBTOp NEPEeXOAHT K IIpaBMJaM CJOXKEHHS Hppauuo-
Ha/JbHBIX BEJHUHMH, YMHOMEHHS KODHS M3 CYMMBl UHC/Ia H KOpPHS
WIH CYMMB! KOpDHeH Ha 4YHCJIO HJAM KODeHb. PaccMmaTpuBaeTrcs
cryuait npo6eii. CpeAu NPHMepOB Ha 3TH NIPaBHJA BCTPEYAIOT-
c CAeAyIolIue:
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V5+V20-V3+V5=)25+1180+1 125 ;
Vs+V7-VV8+V1i0=V V200+ V250 + 156+ V/70.

B o6wem Buze dopmyaupyercs npasuio ) Va+ 1V b X
XV Va—V b= Va—b unpusonarcs UKCAOBHE NPHMEpHI,

HJJIOCTPUpYIOLIHE ero. IlpeanaratoTcs ¥ 60Jee CAOXKHBIE mpa-
Busna, CHayana B o6uiem BHJe, 4 3aTéM HA UHCJAOBHIX INpHMe-
pax RaeTcs uucaoBas (opMa DASAHUHEIX BHIAOB HDPPALHOHAJb-
HocTel, Taxk, BhlpakeHHe AJs PallHOHAJIbHO M MEAHaJbHO KBal-

pHpyomed HMeeT BUA

V8 +1V18=)V32+4+) V324

3aTeM c/eLyIOT NpaBHJa H NMpHMePHl H3BJEUEHHs KOPHEH u3
HppanuoHasbHocTeft, Hanpumep, TpeGyercst H3BJeUb KOPEHb U3
Buipaxenus V A+ VB, rae VA>VB. Ilas storo Heob6xo-
JUMO GONbUIMA ujeH pa3fe/UThb Ha JRE€ YaCTH Tak, 4TOGH BI-
NOJMHANOCL YCJAOBHE

VA=a+b, ab="2-.

Jpyrumu csaoBamM, pacCMaTpPHUBAIOTCA KOPHH KBaJDaTHOTO
ypaBHEeHHs

xz—xl/ﬁ—{—%:O.

Pemenne sanaun naercs B suge )V VA-+VB=Va+Vb
/VA A—B VA V A—B
HJH ]/ V_A + VB V — + 5 v
T1puBOAsATCA NMpaBH/a JeJeHHs Ha Bce PACCMOTPeHHbIe HppalHo-
HAJBHOCTH H TIPHMEPEL:

40 —1/En 4 —_—
—_— =230 280+ J/ 200,
3+V5 8 +V500’ V70 + V50 0xV

432

Tty m = =1/ 15552 — 7/ 388s.

Uucaa M6H an-Bargazn B GosbuiMHCTBE ClydaeB 3alHChIBa-
eT cioBaMu. HacTo BeTpeuaercss H GykBeHHOe 0003HaueHHe UHcen
(B Tabsmnax u B BBIBOJAX K KaxAOMYy apH(pPMeTHUECKOMY IpH-
mepy). B Tpex cayuaax (cTp. 94 apa6ekoro Tekcra) M6u an-Bar-
nagu obpaliaercsd K 3aMHCH YHCeJ ¢ NOMOWIBbI0O apalGcKux Ludp.
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M6u an-Xaricam «KHMra KommeHrtapues
Kk BBefeHMsM couuHeHust EBknmupa «Hauana»

B «Kuure KOMMeHTapHeB K BBeleHUAM CouuHeHHs EBKaHIA
«Hauana» (xku7186 1wapx mycanapaT KHTa6 Yxamauc du-n-ycya)
M6n an-XaiicaM yhaeJgus BHHMaHHe MHOTHM BaxHbIM BOIpOCAM
MaTeMAaTHKH CBOero BpeMeHH, B UaCTHOCTH, CHeJaJ MONBITKY HO-
Ka3aTb NATHIA mocTyJjaT EBKIHAA (COOTBETCTBYIOUIHE OTPBIBOK
nepeselieH Ha pycckuil siablk B. A. Posendenpnom [154]).

Oco6bilt HHTEepec NMpencTaB/seT yyeHHe o6 OTHOLIEHHAX, KOTO-
pOe H3JOXKeHO B KOMMEHTapHH K BBeleHHIO KHHUTH V «Hauam»,
Heenenosandom 3. ITaysewm [135] (cm. muxke) u I 3. Kyaueso#
[202, 203]. O6 oTHomeHusx V6u an-XaiicaM TrOBODHT H B KOM-
MEHTApHHM K BBENEHHIO KHHTH X, 3aHMMalomeM JHCTh 63 06.-—
71 oxcdopackoi pykonucu (Hunt. 237).

OTMeTHB, YTO MHOrMe He MOHMMAIOT CMBIC/IA 3TOH KHHUrH «Ha-
yan», M6H an-Xaficam nuuier, 4To Lejb ee CJelyeT BUAETb B
KJaac¢cHpUKalIHY BHAOB OTHOWIeHMSA: EBKJHA BBOAHT HEKOTODPYIO
NpsSMYI0 H NOKAa3blBAET, YTO CYLIeCTBYeT OECKOHEUHO MHOIO Ipf-
MBIX, HECOH3MEpPHUMBbIX C Helt u6GO TOMBKO B AJHHE, JUOO OAHO-
BPEMeHHO B [JIHHE U B CTeNleHH; IIPK 3TOM OTHOWIEHHS NDPSAMBIX,
HECOH3MepHMBIX ¢ 3aJaHHOH NpsAMOH M Mexay cobolf, K 3ToH 3a-
JAaHHOH IpAMOH NpHHAAMEXKAT K PA3JIHUYHBIM BHAAM.

Paspacunerca, uto EBkaup paccMaTpuBal TOJBKO OTHOLIe-
HHSl NIPAMBIX JHHHHA, TAK KAK OHH SABJAIOTCA HauboJsiee OOMIMMH,
Y CBeJ K HHM OTHOLIEHHS APYTHX HeNpephIBHBIX BejuuuH. [1pu-
MeyaTesarpHO, 4To MOH an-Xalicam rOBODHT O BO3MOMXHOCTH BO3-
BOAMTb NIPSIMble JHHHH «B KBAJAPAaT U B Ky0 H MOCTYMaTh C HHUMH
110 CBOEMY YCMOTPEHHIO, YTO HEBO3MOXKHO N0 OTHOUIEHHIO K YEMY-
JIN60, OTJIUYHOMY OT NPSAMBIX JTHHHH».

ABTOp Ha mMpHMepax MOAPOGHO PacKpPbIBAeT NOHATHS JHHEH-
HOH COM3MeDHMOCTH M HECOM3MEPHMOCTH BEJIMYHH, COU3MEPHMO-
CTH U HECOH3MepHMOCTH B cTeneHd. OH NMOKAa3blBaeT, Takum obpa-
30M, YTO €CJH BO BBEJEHHH K KHHUre V [aHO nojpasiefeHHEe OT-
HOLUEHHH HA YHCJOBHIE H HEYHCJIOBBIE, TO B KHUre X COMEepHKHTCS
KJIaCCH(HKAUMA HEeUHCJOBBIX OTHOLIEHHI, a MMEHHO, CYLIECTBYeT
6eCKOHeYHO MHOTO pa3JIMYHLIX BHUIOB HEUYHCJIOBHIX OTHOIIEHHI,
NOJ KOTOPLIMH [MOHMMAeTCs B AAHHOM CJlyyae OTHOILUEHHE MPSAMBIX
K 3aJlaHHOH NPSAMOH JHHHH. I'Ipn 5TOM OKAasbIBaeTcCsi, UTO NPAMble,
OTHOUIEHHS KOTOPBIX K JaHHOH HpAMOH NpHHaAJIeXaT K OLHOMY
BUJlY, COH3MepUMBl MeX Y coGoil.

PasbicHUB NMOHATHA PaLUMOHAJBLHOCTH U HPPaLHOHAIbHOCTH
JHHHH Kak COM3MEPHMOCTb H HECOH3MEPHMOCTb HX C OJHOH 3a-
HaHHOH JIMHHeH, Ha3BAHHOH pauMOHaJbHOL, V6H aa-Xalicam mo-
KasblBaeT Heoﬁxolmmocrb BBEeHHS 3THX TMOHATHH, Tak Kak
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X[03HATh BCE MHOXECTBO BEJHYHH H OTHOILIEHHE UX APYT K APYTY
MOKHO TOJIBKO, BBI6GpaB OOHY M3 HUX B KauecTBe Mepsl». OH NOA-
TBEDPXKA4€T 3TO Ha NpaKTHYECKHX NpHMepax, yKasbipasi, uTo JaH-
Has pallMOHAJbHAS BeJNMYHHA BHIIOJHSET TY JKe DOJb, YTO H BCHA-
KOe MEpHJIO BeJIMYHH OJHOTO poja, HalpUMEp, «JIOKOThb», H3Mep -
IOIIMA DACCTOSAHUE, «MHCKAaJdby — 30JI0TO, «MHKBLAIb» — ChIIYUHE
Tena U T. I

B saxmoyenne V6H an-Xaiicam oTMeuaeT, 4TO €CJH BHIGPaTh
B KayecTBe 3aJaHHON NpsMOH ADYTYIO NpSAMYIO, TO NIPsSIMEBIE, KOTO-
pble paHbile ObIM palHOHAJbLHBIMH, Teepb MOTYT CTaTh Hppa-
L{HOHAJbHBIMHY, T. €. «PAlHOHAJBHOCTb He MPHUCYILIa JHHHH 1O Cy-
IeCTBY, HO 3TO 3HAUEeHUe NpHULaeTcs eff B CBA3H C TeM, UTO OHA
SIBISIETCA KPATHOH HEKOTODPOH JIMHHUY.

Hacup ap-Oun at-Tycu «Mznomenne Esxnmpa»

OapuM u3 Hau6oJee 3HAYHTENBHBIX NIPOU3BEJIEHHH BENHKOTO
maTtematuka Hacup-an-[una at-Tycu sBasercs «Hanoxenue
Erkauna» (Taxpup Yg/IHAHC) — TPAKTAT, Ype3BbIUalHO NONYJsp-
HBIY He TOJBKO Ha BocToke, HO U B cpenHeBeKkoBo#l Epome. H3-
BEeCTEH OH B [BYX BapHaHTax: oJiee KPAaTKOM, OXBATBHIBAIOIIEM
nATHaAnath KHEC «Hauaga» 1 cyliecTBYOIEM B MHOTOYHCJIEHHBIX
pykonucax, U Oojee OGLIHPHOM, BKJ/IIOYAIOUIEM [AECATb KHHT;
NOCMeHHH, KaK yIOoMHHaloch, Gbla u3gaH B Pume B 1594 1. mo
e[IMHCTBeHHOM, uMelomelica pykonucH [537]. HenaBHo Brickasano
upeanonoxenue [291], uTo BTOpoll BapuaHT He NPHHAJEKUT atT-
Tycu, a saBasercs xomnuasinued. Huxe npeanaraercs o630p
BBEJEHHS M IIEPBOrO MpeljoxKeHUs X KHHTH «M3noxenus EBKiu-
la» 0 pUMCKOMY H3faHuw (puc. 23).

B puMcKOM H3JaHHH HMeeTCs BBeleHHe (B APYroM BapHaHTe
‘€T0 HeT), B KOTOPOM DPa3bsCHSIOTCS OCHOBHblE NOHSATHS TEOPHH
KBaJpaTHYHBIX HppanuoHafabHocTefl. Jlerko 3amMeTHTh JABa MO-
MeHTa. Bo-nepBeIX, MO CTHUI0 U AYXY BBEJEHHE Pe3KO OTIHYaer-
“CSL OT OCHOBHOTO COJEDIKaHHA: 3/leCh aBTOP 3HAYUTEJNBHO OTKJ/IOHS-
eTcss oT uiefl EBKauAa, npHBAeKas K PacCMOTPEHMIO YHCJAOBLIE
HPDaUHOHAMBHOCTH, B TO BPEMs KaK [ajbllie OH CTPOTO CJeAYyeT
EBKANAY H BeleT H3JO0XeHHe Ha YHCTO TeOMETPHYECKOM S3HIKE.
Bo-BTopEIX, Habal0gaeTcst CXOACTBO MeXJy BBeJeHHeM H Haua-
JIOM pAacCMOTPeHHOTo Bblle KoMMeHTapus A6y [lxadapa aa-
XasuHa kK xuHure X «Hauana», HauuHas oT mJaHa HM3JOXKeHHUsT H
KOHYasi YHCJOBBIMH TIpHMepaMH. Pa3inuyde COCTOUT B TOM, 4TO
aj-XasuH nuirer Gosee NPOCTPAHHO U (B MCCAENOBAHHOH HAMH
PYKOIUCH) HE pacCyXJAaeT O DalUMOHAJBHOM H HppPALHOHA/JLHOM
Teqax. OrMeyeHHas OCOGEHHOCTh DHUMCKOTO H3faHus «Mzmoxe-
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Puc, 23. CTpaHula H3 DHMCKOro H3laHud ,M3noxe-
uusa Eskauia“ ar-Tycu.



Huf EBKJIHZAa» MOXET CJAyXHTb HOBOLOM B IOJb3Y BBICKA-
3aHHOH THIIOTE3H OTHOCHTEJbHO 3TOTO COUHHEHHS.

Bo BBeneHHH oNpenensioTCs NATb BHAOB HENPEPLIBHBIX KOJH-
yecTB (JIHHHS, NOBEPXHOCTb, TeJO, IOJOXKEHHe H BpeMs) H
BBOJHUTCS NOHATHE BEJHUYMHHI: «ECAH OJHO H3 ABYX OJHOPOAHHA
HaXOJHMTCA B OTHOUIEHHH K APYroMy, HJH OIHO H3 HHX H3MepAeT
ApYyroe, To ero HashIBAlOT BeJHUHHOM». [lasee onperensioTcs Be-
JHYHHBI, COM3MEpPUMBIE H HECOH3MEepHUMBle B AJHHE H B CTelleHH,
a 3aTeM IPHBOJHUTCH CJelyloliee paccyxaeHHe: «Ecau B3gTb om-
pelle/IeHHEe BeJIHUMHB] — JHHHIO HJH IJOCKYI0 QHIYPY, HJH TeNo,
HJIH [pYrHe BeJHYHHBL, — TO [/ H3MEpEeHHs BCeX BeJHYHH, OT-
HOCHILHUXCS K 3TOMY POLY, BBOLUTCA €ro pallloHajJbHas eIMHHIA,
M KaXJZol BeJHYHHe, KOTOpas H3MepseTcs €10, HJIH ee J0JeH, HIH
ee JOJNAMH, COOTBETCTBYET NpH H3MEpeHHH Ha3BaHHe yHcaa, H
IO3TOMY OHa ABJAETCA paldoHaIbHO#H». OTCIOLA BEITEKAeT, YTO
«PalHOHAaJbHON SBJAAETCHA Kaxaas BeJHUHHA, HAXOAAL[AsICSA B OT-
HOINEHHH K 3aJaHHOH BeJHYHHe, NPHYEM 3TO €CTh OTHOLIEHHE
YHCJa K YHCJAY». B IpOTHBHOM ciiyyae BeJIHYHHA HPPAaLHOHAJAbHA.
HppaunoranbHas BeMHYHHA MOMET HAXOAHTbCA K ADPYrofl BesH-
YHHe B OTHOIUEHHH YHCJIa K YHCJAY B CJaydae, ecJH 3Ta BTOpas

BEAHUHHA HppaunuoHansHa, Hanpuwmep, Vs_z% )45 Han

1 1 "
-l/l—4— =}/ 5. OnHaKo N0 OTHOUIEHHIO K 3aAaHHOH PaUBOHAIb-

HOH BeJIMYHMHE 3TH BEJHYHHBI OCTAIOTCA HPpalHOHaJbHEIMU. Panu-
OHaJIbHas M HppalHoHaIbHas MJIOCKHE QHTYPL ONPEeNe/sIOTCs Kak
naockue GHTYpH, KOTOphle, COOTBETCTBEHHO, U3MEPSIOTCS HJIH HE
H3MepsIOTCSl KBaApaTOM Ha 3aJaHHOH JHMHHH, ero jojell Ui po-
JAMH. AHAJOTHYHO KaxkJoe Teso SyneT palUOHAJbHBIM HJAH Hppa-
IHOHAIbHLIM B 3aBHCHMOCTH OT TOTO, H3MepsAeTCs OHO HJH He H3-
MepseTcs KyOOM, NIOCTDOGHHBIM Ha 3aJaHHOH JHHHH.

Ileproe npeasioxeHde KHHTH X, KaK OTMeYaJjoCh BbILIe, Hrpa-
eT ocobyl0 poab B cucTeMe «Hauan»: umM o60oCHOBHIBaeTCa Tak
HasbiBaeMBIH «METOJ HCUEpIHIBAHUS» — OJHH H3 HauGoJee MNJ0-
JOTBOPHBIX METOAOBR AHTHUHOH MaTeMaTHKH, B KOTOPOM Hauia
CBOe BLIpaXKeHHe TeOPHS NIpeNesoB, KaK OHAa IOHHMaJsach rpeka-
mu. [lpunoxeHHe MeToNa HCuEPNLHIBAHMS MBI HAXOAHM B KHHTE
X1I «Hauyan», aBTOPOM OCHOBHBHIX IpeJIOXKEHHH KOTOpO! Temepb
¢ IOJNIHBIM IpaBoOM cuHTaercs Eppokc. Ha 3ToM MeTozme ocHOBaHo
J0OKa3aTeabCTBO TEOPEM O TOM, YTO IJIOLAAH ABYX KPYTOB OTHO-
CATCS KaK KBajApaThl Ha HX Auamerpax [134, XII, 1, 2], u uro
TpexTpaHHble THPaMUIABI C ONHON M TON e BEICOTOH OTHOCATCA
Kak mjoliagy ux ocHosaHmil [134, XII, 1, 2] u T. &.

HokasareabcTBo art-TycH oTyiMuaercs OT TOTO, KOTOpOe IpH-
BefeHo B Tekcre «Hauasms, cuMTamomemcs cefiuac KaHOHHYeC-
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xuM. OH B OCHOBHBIX UEpPTax BOCIIPOM3BOJAUT IAPYroe H3BeCTHOE
J0Ka3aTelbCTBO, NIPHBe/IeHHOe B NpuJiokeHusx Kk tomy III «Ha-
yasa» B usnanuu IeiiGepra [134, cTp. 263]. Hekotopoe pasiuuie
B pacCyXJeHHH Mbl HAXOAHM B NOCJeHeH YacTH J0Ka3aTeNbCTBa,
rie at-Tycu ucnosb3yer 7 ¥ 13 NpenyOXeHHs KHHTH, a CXOJIH-
act — 15-e.

ToT e BapuaHT AoKasaTenbcTBa npuBoaaT Hasud ubu IOMH
u Y6H an-Barpany (cM. BeILIE).

IlepBoe npennoxenne KHHrH X o6CyXKIan0Ch MHOTHMH Cpefl-
HEeBeKOBBIMH YUEHLIMH B CBSI3H C ITOJIOXKEHHeM ApHCTOTess o He-
OrpaHHYeHHOH [eJTHMOCTH BeJHYMHBI Ha OINHODONHHEIE C Hel Be-
JAHuHEbL. B HeM Bunmenu (Hanpumep, IOxanna n6H IOcyd) pass-
fICHEHHe 3TOro noJoxeHus, Kotropoe Omap Xa#siM BIOCJAeNCTBHH
Ha3BaJ MEePBBIM <«MPHHIHIOM, 3aHMCTBOBAHHBIM y duaocoda»
{339, ctp. 119]. TlosToMy CTODOHHHMKH aTOMH3Ma BBICTYNAJIH C
KPUTHKOH 3Toro npensoxenus. Tak, V61 an-Barnanu nepenaer,
4YTOo MHOTHE ympeKaau EBKIuza B TOM, YTO OH yTBepXIaeT B
C€BOEM J0Ka3aTeJbCTBE BO3MOMXHOCTb GECKOHEUHOTO Je/NeHus Be-
JINUHHEL

B «Manoxennu EBKJAHZA» MBI BCTpedaeMcs ¢ KPHTHKOH [Ipy-
roro poja, KOTopasi UCXOAUJa, KaK CBUIETeNbCTBYeT aT-1ycH, oT
U6 an-Xaificama, yTBep:KIaBIIero, 4To IlepBoe TpelJIOXKEeHHe
KHUrH X SIBJSETCS YacTHBIM CJyyaeM TOro, KOTOpOe IpHMeHs-
erca B 9, 10 u 1! npennoxennax kuuru XII «Hauan». Y6H an-
Xaiicam Hanucas counHenue (Jlemunrpan, IHA AH CCCP, py-
xkomuchk B 1030/7, ni. 90—101 06.), KacawIieecs 3Toro Bompoca.

At-Tycu He corsaceH ¢ yteepxkiaeHHeM H6u an-Xalicama H
ccpliaetcs Ha Axmana u6H Cypu an-barmany, KoTopblfl 1oKa3an
B HAMHCAHHOM II0 3TOMY IIOBOAY TPaKTaTe, uyTo y EBK/IHAA NaHA
HauboJsee obuiast GopMYJHPOBKA (PYKOMHCh 3TOr0 TpakTaTa Ha-
xonutca B CramOyne [672]; oHa HasbBaerca «CouHHeHHe [Jd
o0bscHeHuss owubku M6H an-Xaiicama B «Hauanax» EBkau-
da X»). Ar-Tycu yrBepxknaer, uto ¢HOpMYJHPOBKA NPEAJOKEHHUS
EBrauna sipasiercss HanboJee o6Luefl ¥ OXBaATEIBAeT [ABa CJayuas:

1) Korma paccMmaTpuBaeMble BeJHUHHBI HaXOASTCS B Olpele-
JIEHHOM OTHOLUEHHH;

2) xorzia ompe[eseHHOTO OTHOLIEHHS MeXIy HHUMHM He CyIle-
CTBYET.

IlpuMepoM nepBOro SIBASIOTCS ABE JIMHHHM, HMEHHO [JIS 3TOrO
cJyyasi mpoBefeHo AoxasarenbcTBo X, 1 «Hauwams. [as Broporo
cayuast OH TPHBOIHT DacCyKIeHHe, Jiexalllee B OCHOBE JOKa3a-
TeqbeTBa XII, 1, 2: B KPYT BOHCHIBAIOTCS NOCJAeN0BATENbHO KBaj-
paT, NpaBUJALHBIH 8-YrOMbHHK M T. 1. ¥ NIPH 3TOM OKa3bIBaercsd,
4TO Pas’HOCTb IVIOMIAJAH KPYra ¥ BIMCAHHOTO 27-yrOJbHHKA MEHb-
Ie, 4eM IOJIOBHMHA PasHOCTH MeXAy IJIOLIAAbld BIHCAHHOTO
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27.yronbHUKa U 2"l-yronbHuka. TakuMm o6pasomM, Kak 3TO NOKa-
3aHo B «Hauanaxy, eciv fan Kpyr M BIHCAaHHAs GUrypa MeHblilel
NJowajit, TO 3TOT apouece, 6YAYYH NPOAOKEH HeorpaHHUEHHO,
NpHUBEJET K PA3HOCTH MeHbleH, ueM MeHbIllas U3 JAaHHBIX QULYD.
3neck ONATH NpUMeHsieTCs TNpelJoXeHHe, copMyaHpoBaHHOE
EpkaugoM B X, 1, Ho, mo cmoBaM aT-TycH, JaHHBE BeJHUUHH He
HaXOJATCS B ONpe/JeqeHHOM CTHOLIEHHH MeXJy cOGOM.

AHOHMMHBIN TpakTaTt
«Bbiuucnenme ebivetos u3 X kHuru Esxknupa
M obuwme ceegeHMs o BblumMcneHuu 6GuHOMManek

Tpakrat ,Buiuncaenue BelueToB u3 X KHUrH EBK/IHIA H 06-
IIHe CBEJEHHS O BLIUHC/AEHHH OGHHOMHaJnel® (xucdb an-MyH-
dacua MMH aj-magdga aja-‘amupa MHH KUTa6 YyJA#Jac Ba JKaM-
vla XHca6 3aBa aJ-HCMHAHA) HAXOAUTCA B MApHXKCKOR DYKOIHCH

2457,41°, na. 181—186. Ilepenncan ero ac-CHIXKH3H, 1O €ro
caoBaM, ¢ pyxonucu Cailluna A6y-n1-Xacama, BO3MOXKHO, 4BTO-
pa TpakraTa.

B counHeHuu paccmaTpuBaeTCs pa3fesl yueHHs O KBajpa-
THYHBIX HPPALHOHAJLHOCTAX, COOTBETCTBYIOLIHA NPeLNOXeHHIM
91—96 kuuru X ,Hauan“. ABTOp u3;naraeT 3TH IpenJOXKeHHd,
nepeBols HX Ha #3blK apudMeTHku. OHH BHICTYNAIOT 31eCh B
BHIE COODAHUA NPaBH/I NeHCTBHHA HaJ YHCJIOBHIMH HDpPALHOHAJb-
HOCTAMU. XaDaKTePHO, YTO, IOJHOCTHIO BOCIIPOU3BOJAS TEPMHHO-
joruio EBkJMIA, OH B KaXIblll TEPMUH BKJaAblBA€T COBEpLIEH-
HO HHOe uHcI0Boe copepxkanue. CiaoBa ,uuca10“, ,BesUYHHA®,
,THHHA“ IDHMEHSIOTCS KaK CHHOHHMBI; ,KBazpaT‘ — Kak Qury-
pa u ,kBanpaTHOe uucao“, ViMes B BHAY YMHOXEHHE YHCeJ,
aBTOD TOBOPUT HHOraa o6 ,ymHOXeHuH JauHHA“. [IpH 3ToM He
JesaeTcsl HUKAKOf MOMBITKM OGOCHOBATH TaKYIO MOAMEHY OJHHX
NOHATHH APYTHMH.

Uucena u306paxaiwTes uyalle BCEro CJAOBaMH, HO NpPHMEHs-
eTcs Takxke M andaBuTHOoe o6O3HAUYEHHe.

ABTOD TpaxkTaTa HCXOOUT H3 ONpeneNeHHH MeCTH THIOB BHI-
yeTOB (anoTtoM), BBeJeHHBX EBkaugomM B xuure X B pasfene
,Onpenenenus Tperbu* [134, crp. 206].

B nepsom pasmese paccmaTpHBaeTcsl MepBhH BelueT. [locae
pasbsicHeHuss B AyXe EBK/IHAA NOHATHH COM3MEPHUMOCTH B JJIH-
He U B CTElNEeHH aBTOD I[EePEeXOAHT K BBIYMC/IEHHIO KOPHA H3
HEepBOro BHIYETA, NPHUMEHsSs ,CNoco6 YHCea H KOJHYECTB®, H
HAMIOCTPHPYET ¢ IOMOIUBI0 YHCJAOBHIX HDPaLHOHa/IbHOCTEH
npentoxenne X, 91: [ Ecau niowans 3ax/a0UaeTcss Mexny pa-
HOHAJBHOH M MEpPBLHIM BBHIUETOM, TO KBAAPHPYOUAs 3Ty IMIJI0-
manp 6ymer BerueToM“. OH roBopuT: ,M3BECTHO, 4TO KOpeHb
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M3 MepBOro BLIUETA ecTh BhiueT. [IpaBHIO H3BJIEUEeHHS KODHs
U3 MEepBOro BHUETa Da3bCHAETCA HAa npumepe 9 — /45, rae,
Besen 3a EBkaunom, 9 HasBaHo ,uenoit, a /45 coueraio-
meiica“. Ilpensaraercs nmpexiae BCero NPeNCTaBHTh 9 B BHIE
CyMMBl ABYX CIaraeMuX Tax, uT0Gbl BBHINOJHAAOCH YCAOBHE:
9=a- b, ab=(—;- V&E) . Jlna pemeHHs 3TO@ 3agauu aBTOP

obpamaercss K METOLY ,aare6pel H alMykabaJbl“: moJsaras of-
HO H3 HCKOMBIX CJaraeMblX HEH3BECTHOH, BTOpDO€ OH BbIDakaeT
yepes 9 — x; TOrZa MO YCJOBHIO

9—xX)x=9x—x*= 11—1- .
IlpuBens 3to ypaBHEHHe K KAaHOHHYECKOMY BHAY (,KBaJpaThl

1
H uMCia DaBHBl KODHIM®), OH INoOJydaer llT-}-x? = 9x. Do

ypaBHEHHe peIuaeTcs C MOMOILIBIO CTaHZAPTHOro anareGpanuec-
KOro npasu/ia, chOpPMYJHPOBAaHHOro an-XOpe3MH H 3aKJIo4alo-
erocs B CAELYIOWHX AeHCTBHAX:

1) pasnBOHTb KODHH:

1
2) YMHOXHTBH IOJYyUeHHOe Ha cefs;
1 1 1

3) BBIYECTh OTCIOJAa YHUCJIA0, CTOfdAlIE€ C KBaApaTaMHu:

1 1
20 — 114 =9;

4) B3ATb KODEHb OT NOJYYEHHOIO:

V9=3;

5) BHUECTb NMOCJAEAHEE M3 MNOJOBHHBE KODHEM:

1 1

1
TOrza 1—2— ecTb HEH3BeCTHOe,
1 1
TakuMm o6pasom, noayuaercs a=7-5, b=1--; cpelHum
- 1
reOMEeTPDHUYECKHM MEXJIYy HHMH sBJAfeTCH —‘1)—]/45, T. €. 7—2— X

1 1 2
Xlg= (TV 45) , H YCJIOBHE OKa3biBaeTC BbINMOIHEHHBIM.
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[Tocne 3TOro faercs NMpaBH/IO H3BJACUEHHS KODHS H3 NEpBO-
ro Boiyeta. OHO copmynHpoOBaHO AJS PacCMaTPHBAEMOrO YHC-
JIOBOT'O TpHMepa:

Vova=1 141 1+

HO paccyJeHue cOXPaHAeT NOJHYIO OOUIHOCTB.
M3BreueHne KOpHA M3 BTOPOrO BHIUETAa PaccMaTPHBAaeTCH Ha

npumepe }/45 —5. ITpexae Bcero mpoBepseTcsi, 4TO B UHCJIO-
BOM NIDHMepe AeHCTBHTENbHO N2eTCs BTODOH BHIUET: TaK KaK

(V 45)2—— (5)2 =20, V 20=—-2—— /45, T. €. OHH COH3MEPHMBEI, TO
3

BEIpaxkeHHe }/45—5 ecTb BTOpO# Bhiuer. CTAaBHTCA 3ajaua —
M3B/eub M3 Hero KopeHb. IlocTymasi, KaKk H paHbllie, aBTOP
HaXOJHT, YTO KODEHb M3 BTOPOrO BBHIUETA €CThb IEepPBHE Menu-
anpHbIf Beruer (X, 92):

VvE—s=) Var—1/ V1L

Jlanee aBTOp mpOBepAET pe3yJ bTAT: BO3BELEHHEM B KBaApAT

NpaBOH YacTH PaBEHCTBA OH JOJ/IKEH NMOJYUYHUTh } 45— 5. Jlag
TEePEMHOXK eHU

V- TR TV V)

TPOH3BOIATCA CAedyolHe AeHCTBHA:

]/]/31%- 'I/V31%-=1/31%;
VYT,

3TO BHIpaXE€HHE B TEKCTE BHIVAAMT TaK: ,YMHOXHM BhIUMTAE-
MBI KOpDEHb KODHS M3 AHPDXE€Ma C 4eTBePTbIO caM Ha celd;mo-

JyuuTCA NpHOaBJAAEMbI# KODEeHb H3 JHpXeMa C 4YeTBepThIo®,
Jlanee

VT Y VL) =y VAL
VAT ViR Vat-y/ 770 -
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1 Y 1
___1/31T4r1/1T—2]/1/39ﬁ

Hepsme JABa uyJieHa INPUBOJATCA K OJAHOMY UYHCHY C IIOMOIUBLIO

BLIpaXeHUs V31
B KBajpar:

(Vag)=a4. (Vig)-14
oY 31—V 14+-=2) 39+

B CYMMe IoJydaeTcs 32i -+ 2]/39L .Ho 2 V39 %=121

+ Vl = x. JleBas 4acTb BO3BOJUTCH

CJaeoBaTe/bHO, (]/ 31—+ V 1 ) -%——]— 12% = 45,

OTKY 12 V31—411—+ VIT=V1§
Tak kax
I/V39 -1 Ves=5

TO, AEHCTBHTEJLHO,

Vo) Vi) -vas

Ha CIeAYIOIIUX YHCJAOBHIX INpUME€PAX aHaJOIHYHO paccMaT-~
PpHBAIOTCA BBIYETHI:

TpeTHH: Vm= I/ VQ—I/T/_E:—;—,
gerseproii: | 6 — V24 =13+ V3 — ]/3—- 13,
narsi: 1 V60— 6 =1/ VI5+V6—1 Vis -6,
WeCTo: 1/]/_6—0 — V—@ = V]/I_S —H/_S_ — V]/I—S—- V‘5

B nocaenuem pasjene TpakTarta AaloTCsd YHCJAOBBIE IIDHMEDLD

wect# BuioB Gunomuasted (6+ 120, 5+V45, 154+ 1/ 30,
4+ V6, V244+3,V72+127), npuuem Ias KamIOTO U3
HHUX NPOBepsieTCs BHIIOJHEHHE YCJOBHH, HAKJaAbBaeMbIX Ha
4yacTH OHHOMHAJef [0 oNpele/eHHIo.
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AHOHMMHBIA TpakTaT «O 3HaueHun X KHUTU»

Counnenne «0O sHayeHud X KHUTH» (O My'HH an-Makana
an-’amupa) Haxogutcs B pykonucH Ilapukckoii HaumonanbHo#
o6ubnuorexn (Ne2457,7°, 1. 43—47). On nepenucan ac-CHuXH3H
U CjellyeT HerocpelCTBeHHO 3a KoMMeHTapueM Ilamna x kuure X
«Hayan» B mepeBose an-JAUMUIMIKH. MOXKHO IDPEIIIONOXKHTh, YTO
aBTOPOM ero gBJsercs caM ac-CHIXKH3H.

ABTOp CTaBHT leNb— Pa3bsACHUTL NpeNJIOKeHHs KHHTH X C
MIOMOUIBIO YHCJOBEIX MppalunoHansHocTedl. OH cuurtaet, yTo EBK-
JIUJL B 3TOH KHMIE «eCTECTBEHHBIM NYTEM» Pa3bACHHJ BONPOCHl «O
KOPHSX BTODOH M UeTBepPTOH CTeleHH H3 YHCEN, O CIOXKEHHH H
BLIUATAHHHM KBaJpaTHHX KOpEeH H 00 H3BJEUYEHHHM KODHS H3 HX
CYMMBl ¥ pa3HocTH». B ¢opMy/HpOBKe NepBOTro NpelJoKeHHs MHI
BCTpeUaeM XapaKTepHOe CMellleHHe TeOMeTpHYeCKHX U apHp-
MeTHUeCKuX mnoHatuil: «dns nmo6oro uxcna JHHHS, KBalpHpPYIO-
ulas ero, SIBASeTCS €ro KOpHeM, PAallHOHAJBHHIM HJIH HppalHo-
HaJbHEIM». HTOGH OGBSICHHTb CBOIO TEPMHUHOJIOTHIO M CHENaTh ee
«CTpOroii», OH BBOAUT ONpejejeHHe 1Js «JIHHUH, KBaApUpPYIOLleH
YHUCJ0» (3TO 3HAYUT, YTO KBAJpAaT JUHHU B paBeH NpPOH3BeAeHHIO

1 B
yncna A Ha eIHHHLY, HIH F= z‘), CTOJIb € HEIIOHATHOEe C reo-

MeTpHUYEeCKOH, Kak H ¢ apudMeTHuecKOH TOYKH 3PeHHS.

JloKa3aTeIbCTBO COCTOHT B CJEAYIOLIeM: Tak Kak B?=A, To
nu6o A paBHO KBaJApaTHOMY YHCJY, H TOTAA JHHUS B paunoHasb-
Ha, Ju60 A He paBHO KBaJApaTHOMY YHCIY, H TOoraa B Hppauuo-
HaJ/lbHa, NOTOMY YTO «HEcOH3MepHMa c¢ enuHuueid». OTHOCHTENb-
HO JIMHHH BO BTOPOM CJydyae CHENAHO CYLIECTBEHHOE 3aMeyaHHe:
«EBKJIHJ Ha3Baj ee palHOHAaJbHOH B CTeleHH, a BBIYHCIHTENH
Ha3bIBAIOT HPPAUHOHAJLHEIM KOPHEM>.

DOopMyIHDYA M JOKasbiBasg BTOPOE NIpEiIOXKEHHE O CYyILIecT-
BOBaHHM KaK COHU3MEPHMBIX, TaK M HECOH3MEepHMHX KOpHefi,
aBTOp TIpDUMEHSIET IOHATHS JHHUHM H UYHCIa KaK PaBHOCHJLHEHE.
JloKa3aTeJpCTBO XK€ IPHUBOIHTCA AN UYMUCIOBHX HppauHOHA/b-
HocTeft: nycts B =1/b u, cooTBeTcrBenno, C=A:=aqa, D=
= B?=b, u nyctb E — cpenHee reomerpuyeckoe Mexay C u
D, t. e. %:%, Torpa £ = AB. Ecau E£ pauuoHaJbHas, TO:
A u B cousmepumel, ecin xe £ uppaudoHanbHas, To A u B
HECOH3MeDUMEL

3aTeM aBTOD PasbpsAcCHAET npeanoxeHue 36 us kKHurn X: «Ecan
COCTABJSIOTCS JBe DalUOHAJbHEIE, COHM3MEPHUMBIE TOJBKO B CTe-
TIeHH NpsiMble, TO LeJas OyAeT HppalHoHaJJbHOH; HYCTh OHa Ha-
3biBaeTcs  OuHOMHMAAbIO»., B paccmaTpHBaeMoM — TpakTaTe
6HHOMHAaJb omnpejenseTcs apHhMeTHYecKH, KaK cymMMa ABYX He-
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COH3MepHMBIX KOpHeff, HO H300paKaeTcs OHa JHHHAMH H JOKa-
3aTeJbCTBO €e HpPPalHOHAJIbHOCTH IPOBOIUTCS TaK XKe, KaK H Y
Esxanpa.

Cieapyioulee NpefjoxeHHe MpeNCTaBiseT coGolt apudmerH-
qEeCKyl0 HHTepIpeTanuio OonpeneneHHs Mexuanu: ,Ecau paHsl
IBa JIOOBIX HECOM3MEDHMBIX KODHS, TO NPOHU3BELEHHE OJHOTO
M3 HUX Ha ApPYro#l ecTh HppaLHOHAJBHBEIA KOpeHb. Toraa cpen-
Hee [reoMerpHuyeckoe| MexJy HHMH eCTb HPPaUHOHAJbHLIA KO-
perb” (cp. y EBxampa: [IpaMoyroabHHUK, 3aK/JIOUEHHHHE Mexny
pauHOHA/JIbHBIMH, COH3MEDHMBIMH TOJLKO B CTENEHH IPAMBIMH,
6yneT MDpaUHOHAJbHBIM H €r0 KBajpupyouwas 6yleT uppanuo-
HaJbHOH; MYCTh Xe OHA HasbBaeTCa MeaMasnio“). [las asTopa

TpaKTaTa MeIMaJbHAZ MAOWanb ects V a-}/b, a MenuanbHas
muns )V Va-Vo.

B npennoxeHuH, aHaJOTHYHOM NpennoxeHusaM 17 u 18 w3
kHuTH X «Hauan», ycraHasiuBaercs KPHTEpPHHl COH3MepHMOCTH
JIByX OTPE3KOB X M Y, Ha KOTOphle MOApa3feseHa 6O/bllas H3
IBYX NaHHBIX JuHMH A u B (uanpumep, A>B), ecnu nocras-
JIeHO YCJIOBHE, YTO NPSMOYTOJbHHK, NOCTPOEHHBIN Ha OTpPE3Kax
X W Y, paBeH KBajApaTy, MOCTPOEHHOMY Ha mnojiosuue B. JIpyru-
MU CJIOBAMH, AaeTC KPHTEPHH COM3SMEDPHMOCTH X H Y, SBJSIOWKX-
Csl PelIEHHSMH CHCTEMBI YPaBHEHHH

x+y=A4, xy:B:

Hal, 4YTO TO XK€, KODHAMH YypaBHEHHHA
B2
x2—Ax + 5 =0.

B ,Havanax“ ycranosneno, uto ecau A u VA2 — B cous-
MEPHMEI, TO COM3MEDHMBI TaK¥e X M Y, H HaoGODOT.

PaccyxnaeHus B NaHHOM TpDaKTaTe IIDOBEIEHH HE TeOMeTpH-
UeCKHM, KakK y EBkanma, a aare6panuecKuM CHoco60OM, XOTS B
ycaoBun ¢urypupylor aunun AB u CD (AB>CD).

B npennoxennn VI paccMarpuBaercs mepBas GUMenManb H
NepBHH MeAHaJNbHHIH BbIWeT. EBKJAMA ompenesnseT mepeyio OHMe-
AHanp caenyomuM ob6pasoM (cMm. «<Hauamas, X, 37): «Ecau coc-
TaBJAIOTCA [JBE COM3MEDHMble TOJbKO B CTENeHH MeIHasy,
3aKI04alouHe paluoHaJbHyI0 IIIOMALb, TO Lenas GyneT Hppa-
UMOHAJNbHOM; NMyCTh OHA HasklBaeTcs nepBoil GuMeluasbio». Ilep-
BBHIH MeIHasbHBI! BHIYET ONpeNensercs aHAJOrHYHO B NpPELJIOKe-
HUM 74. 31ech e 3TH HPpPALHOHAJbHBIE PACCMATPHBAIOTCH ¢
anre6pauueckofi TOYKH 3peHus: «Ecaum Mexnay JIOGBIMH ABYMS
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YHCJaMH, OTJUYHLIMH OT KBaJApPAaTHbIX, HMEETCHA KBaIlpaTHOE YHC-
JIO, CpellHee NPOMOPIHOHAJbHOE MEXAY HHMH, TO JBe MelHaJlH
JJIg 3THX ABYX 4YHCEJ COU3MEDHMBI TOJBKO B CTENEHH H OrpaHHu-
YUBAKOT pauHOHaany}o... Ecau Ml COeJHHHM HX, TO IIOJYYHM
OIHY HPpalHOHAJBHYIO JHHHIO, Ha3BaHHYIO EBKJIHAOM MepBOH
6HMeaHaabo». [[0Ka3aTenbCTBO B COBPEMEHHOIl 3amucH IpPHBO-
JIUTCST HHXKe,

JlaBbel nBa monoGHBIX (3TO yCJIOBHE OTCYTCTBYET B OCHOBHOH
$HOpMYyJIHPOBKE, HO HMEeTCs B INIpUMepe) uucaa a H b, T. e.

AJsT HUX CYIEeCTBYeT TaKOE€ DAa3/IOXKeHHe a == MMy, b= myn,,

m n
4TO ;n—‘—f—, a, b oTaMuHH OT KBajpaTHHX. [lycTh, ZHaJjee,
2

a 4
JIaHO KBajpaTHOE YHCJIO €, A KOTOPOro — = - YTBepxaaer-

4, [Yars
Cd, 4YTO MejHaJ u )/a H l/-b COH3MEDHMEI TOJILKO B CTEIICHH H

14/-;-]4/-; panHoHaJBHO.

W3 ycnosuit BeiTekaer, uto V@ u V& cousmepumb. Jleii-
CTBHUTEJDbHO, TAK KaK & W & momoOHbl, TO

a oTcloaa

pauHoHaabHoe 4ucio. CaenopaTenbHO, )/ @ CoHaMeDuM JHHEHHO
4, 4,
CVE T. €. 1/a consmepumc/b B creneHd. C ApYroft CTOPOHH,

Va a ¢ — a _ Vab

—V-_: (Ta}{ KaK — = -, ct=ab, c=7Vab, - ="

a _ Va 2

TV ) Ho a v ¢ He ABAI0TCA MOJIOGHBIMH, CI€]0BATRIBHO, —
— 4

Vi v

HE PaBHO KBAJPaTHOMY YHCAY, a OTCIOAA Ve Tem 6onee, —

¢

4 S 4 =

He PaBHO DalUOHaJbHOMY uucay. Cue0BaTe/bHO, 1/a " 1/-17
HECOU3MEDUMBL B JJHHE, HO COH3MEPHMBI B CTEMEHH.

YTBepx naeTca Takxke, uTo ecau ) a— c comsmepum ¢ Va ,

. e.Va—c=kVa, 1o VG/Z)?— G/—Z)Q cousmepumci/z ,
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. e.Va—Vb=1I V;, ¥ Hao6opoT. IIpaBHABHOCTb 3TOTO
YTBEpXKIEHHS ACHA U3 YCAOBHH % = % uVa—c—=k) aecn
Va—c=EkVa, 10 c=a(l—Fk%). Ho ¢=1Vab,crenosarens-
Ho, Va=(1—k®) Vb, a torma
VVa—Ve=VVa—Val—r =iy a
Haxonen, 14/;14/;=ﬁ HO Tak Kak )¢, 1O YCJIOBHIO,

- oy
paluHoHa/seH, TO MeJHaJH f/a H ]/b ,OCPaHHYHBAIOT palHOo-
HaJbHYI0 IJIOIAnb".

[TocTpoeHHble TakuM 00pa3oM MeAHaJH YIOBJETBOPAIOT yC-
JIOBHSIM, HaJaraeMblM Ha HHX B NpeLaoxeHHsX 36 H 74 KHHTK
X «Hauan». [lpu cjoxeHnu MegHaJjiedl, TOBOPHT aBTOpP, MoJyya-
eTcs HMppaluHoHa/JbHasA, Ha3BaHHAs EBKIHIOM «IepBOH GHMENH-
anblo», a NpH BBIYWTAHHH — HDpalHOHAJbHAsA, Ha3BaHHAs «Mep-
BBIM MeJHAJbHBEIM BBHIYETOMY.

B cnenyiomeM npeasoXKeHHH paeTcs IOCTPOeHHe BTODOH
6umennanu (cM. «Hauana», X, 38) u BTOpOro MeauHajJbHOro BBbI-
yera (X, 75). Coraacuo EBKJMAY, «€C/IH COCTABJISIOTCSA JBE COH3-
MepHuMble TOJIBKO B CTEleHH MeJHajH, 3ak/alyalmliie MelHalb-
HYIO IJlolanb, To Lenas GyAeT WppalMOHAJbHOM; NMYyCTh OHA Ha-
3biBaeTcs BTOPON OMMenHaJablo». B Tpaxrare 3To onpelleneHHe
BRIIVIAAUT Tak: «[lycTh maHB 1Ba yucsaa, OTAMYHBIE OT KBajpaT-
HBIX, H HaxojdllieeCss MeXJy HHMH UHCJI0, OTARYHOE OT KBaj-
PaTHOTO H He Mofo6HOe WM, IPHUEM 3TH YHC/IA COCTABJSIOT IpO-
nopuuio. Torpa menuastdu 3THX UYHCE] COU3MEDPUMBl TOJBKO B
CTENEeHH M OTPAHHYMBAOT MeJHAaJbHYIO, ABJASAIOUIYIOCA HPpalHO-
Ha/JbHBIM KOpHEM. ..Ec/ln MBI COEJHMHHM HX, TO HOJYYHM OIHY
HPPaUHOHAJBHYIO JHHHIO, KOTOPYI0 EBKJAHI HasBaj BTOPOH OH-
Mennanbio. Ecan e BbluTeM H3 GoJbliled paBHOE MeHblIeH, To
OCTAaTOK eCTh HPPAUHOHAJbHAS, KOTOPYI0 EBKJIMI HasBajg BTOPHIM
MeJHaJbHBIM BBIUETOM». Jl0Ka3aTeJbCTBO MPOBOAUTCA MO aHa-
JIOTHH € HOpPeABIAYIIHM CJydyaeM.

B crenyomux Tpex (VII, IX, X) npennoxenusx umyrcs
JABE HEeCOH3MEpUMBble B CTENEHH BEeIHYHHH (,JHHHH), Yy KOTO-

PHX B N€pBOM cJiyyae cyMmma KBaApaTOB pauuOHaJbHA, a Orpa-
1= 4

HHYHBAIOT OHH MeNHaMbHYI0 (T. €. numyTcs a, v b, nns
a
KOTODBIX Bpra}KEHHE% He DaBHO palUMOHAJbHOMY UHCAY,

VE+ VE PaBHO paUHOHAJBHOMY 4YHCIAY, 4 'i/_; "i/; paBHO
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3\
HDPALHOHA/NBHOMY KODHIO); BO BTODOM cayuae HaoGOpOT: CyM-

Ma KBaJpA4TOB BeJHYMH €CThb MEAMAaJbHAS INIOWAdb, 4 OTPAHH-
4 S 4
YHMBAIOT OHH pallMOHAJBLHYIO (T. e. HmMyTCH 1/a, y/_b, it §t

KOTODHIX 1};—; He DA4BHO palUHOHaIbHOMY uncay, Va + V& pas-
4 S~ 4
HO HPDALMOHAJILHOMY KODHIO, 1/a~1/b PaBHO palHOHAJLHO-

MYy ‘-IPICJIy); B TpeTheM CJyuyae CyMMa KBaADaTOB MeJHaJsbHA H
HeCcOH3MepHuMa C MX IIDOU3BEJICHHEM, KOTOPOE TAKXKE ME€AMAJbHO

4 4 -
(T. €. HImyTCcH ﬁ, 1/[7, JJIST KOTOPHIX %He PaBHO palHo-

HaJbHOMY uHcay, )/ @+ )/ 6 paBHO HMPPaNMOHAILHOMY KOPHIO,
4 4 S
1/a- 1/[7 paBHO HPPAlLMOHA/JIBbHOMY KODHIO, TIPHUEM
Vat Vb
Ry
HE pABHO DALHOHAABHOMY qucny).

B npennoxenun XI B oflieM BHIe YTBepXKA4eTCd, YTO TPH
M3BJIEYeHHH KODHS H3 OJHOH M3 wecTH GHMHOMHaJell NoJayuaercs
GIHa U3 HppalMoHaJbHOCTell NepBOH rexcajbl, T. e. Ju60 GHHO-
MHaJb, N1H60 «Boabwasy, 60 nepeas 6MMenHab, JH60 BTOpAsf
6uMenuanp, Ju60 palMOHAJBHEO H MeJHAJbHO KBaApHpyolllad,

au60 6uMenraJbHO KBajapupylouwas. B anare6panyeckoill 3anucH
3TO 03HAYaeT:

VW=]/VZHQ/A—_—E“—F l/m—;/m,

rne Ha A u B HanarawoTcs YCIOBHS, COOTBETCTBYIOILHE KaXKAOMY
cayuato. Ilpennoxenne cchopMyJHpPOBAHO B FeOMETPHUECKHX Tep-
MHHAX, HO B TO e BPeMs BCTPeyaioTcsl TaKHe BBIPaXKeHHH, KaK
«TIPOH3BEJE€HHE OJHON JHHHH Ha Apyryios. lokasaTenbcTBo NpO-
BeJIeHO NeOMEeTPHUYECKH H 10 Hee CBOeH CcoBNajaer ¢ AOKa3aTelb-
CTBaMH INpensoxkeHuit 54—59 guuru X.

B npennoxennn XII nokasaHo yTBepiKieHHe, aHAJOTHUHOE
npelplAyHieMy, AJs BEIYETA.

Onpene/neHus WECTH BUIOB GHHOMHKAJIEH H IIECTH BHAOB Bblue-
TOB faHbl B npeiioxeHuax XIII—XVIII. JokaselBaeTcs Takike,
YTO KODHH H3 3THX OHMeiHanell M BbIUeTOB (B [JaHHOM cjayuae
peub HIET «0 cpeJHeM IeOMETPHYECKOM MeXKAY GHHOMHAJBIO HJIH
BBIUETOM H ezmﬂuuef{») ABJAIOTCA COOTBETCTBYIOIUMMH Hppaluo-
HaJILHOCTSIMH BTOPOH M ueTBepTOf rexcap.
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§ 3. HekoTophie BLIBOALI

ViccnenoBaHHe KOMMEHTADHER [OKAa3blBAET, YTO MAaTeMATHKH
cpenHeBeKOBOro BOCTOKa He TOJBKO MOJHOCTBIO OCBOMJIMCH CO
B3rJSIIaMH Ha UHCJIOBblE HPPALMOHANBHOCTH KaK Ha yHcaa U CBO-
60JHO ONMEPHPOBANH MMM B NPAKTHYECKHX BBIYHC/IEHHSX, HO H
NBITAJHCh TEOPETHYECKH 0GOCHOBaTb ero. [103TOMY IOHsTeH HX
untepec K KkHure X «Hauan»: B Hell OHM HCKaJH OOBSCHEHHE
NPHPOABI YHCJAOBOH HPPAUHOHAJLHOCTH H CTPOIYI OCHOBY BHIBO-
da NpaBua NeACTBHS Hag KODHAMH.

Apa6ckue counnenusi o kuure X «Hauana» nompasmensoTes
Ha TPH TPYNMNEL

ITepByi0 COCTaBJASIOT COOGCTBEHHO KOMMEHTADHM, lleJb KOTO-
PBIX — C MOMOILBIO GoJiee MPOCTPAHHOTO H3J0MKEeHHS PasbsCHMThb
ee, He BHIXOAA M3 Kpyra nmoHatuil EBxauna. K sToft rpynme oTHo-
cutcs ony6aukoBaunbii M. Kypue [494] xommenTapu#t an-Hail-
pPU3H B JATHHCKOM MepeBOJe, a M3 pACCMOTPEHHBIX BHIIIE —
komMeHnTapuii Hasudpa ubu IOmua, Oxamnn ubm [Ocyda,
AHOHHMHBIH KOMMEHTApHi M3 MapuKCKOH pyKomucu 2457
(s11. 69—83 06.) u ortuactu «M3moxenne Epknuna» Hacup an-du-
Ha at-Tych.

Bropas, nHau6osee MHOrOUHC/IeHHAs Tpynna, o6beIHHAET KOM-
MEHTapHH, B KOTODHIX IPOBOAMTCHA HAes apHpMeTH3aUHH Npel-
JIOXKeHHH KHUTH X H nenaeTcs Gojee HJIH MeHee yLauyHas IOIMLIT-
kKa ee o6ocHoBaHus. Coona oTHocaTcs onyGaukoBauubl M. Kyp-
e [494] kommenTapuil, npunuchiBaemulii A6n-an-bBaku an- Barpa-
nu [859, 866], mepesemeHHble HaMH KOMMEHTapHH afn-MaxaHw,
an-Axsasu, A6y Jxadapa an-Xasuua, M6u an-Barmanu u ado-
HUMHBH (BO3MOXKHO, NpHHAMJexallui ac-CHIXH3H) TpakraT
«0O 3Haveruy X KHHTH» U3 MapHKCKOH pykonucu 2457 (7. 43—
47). Bce counHeHNs1 3TOH IPYNILI IOCTPOEHLl TPUMEPHO MO OLHO-
My ILJiaHy, B OCHOBHOM IMOBTOpsilOLieMy IJjaH KHUrH X. lleab
UX aBTOPOB, Kak u EBKaHAa, — KiIaccHQUUIHPOBATL KBaApaTHU-
Hble MDpalBoHAJbHOCTH. BoJsiee Toro, coxpaHsiercs eBKJIHIOBA
TEPMHHOJOTHA U (QOPMYJHPOBKH mpennoxkenuft. OnHako comep-
’KaHHe, BKJaNblBaeMOe B HHX, NPHHUMIIHAJIBHO OTJIHYHO OT CO-
Nepxanus «Hauama».

B TpeThlo rpynny KOMMeHTapHeB BXOAST COYHHEHHS, B KOTO-
PBIX NpefJIoXKeHHs KHHIM X BBICTYNAKOT B BHIE COGpaHUS NIPABHI
NeHCTBUIT HaA YMCJIOBBIMH HppanHoHadbHocTaMH. K Helt oTHO-
CATCSI aHOHMMHBH TpakKTaT «Bblulc/ieHHe BLIYETOB» H BTOPas
4acTb KomMeHTapusa M6H an-Barpanu. ITo comep:xaHHO OHH MOJ-
HOCTBIO COBNIafalT C HEKOTOPHIMH TIJaBaMu ajarefpauyecKkux
TpakTaToB an-XopeamH, A6y Kamuna, an-Kapamxu, aa-Kana-
cau.
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O606LHM HEKOTOpPble MOMEHTBl TEODHH KBaJpaTHYHBIX Hppa-
nuoHaJbHOCTeH, paspafoTaHHON BOCTOUHBIMH MaTeMaTHKaMH.
3a ocHOBY no-mpexHemy OepeTcsl IIOHSITHE COH3MEDHUMOCTH H
pPaUMOHAMbHOCTH BeJMYHH, IOJ KOTOPBIMHM INOHMMAIOTCH NPAMO-
JAMHefiHble oTpe3ku. C NOMOIIBIO 3alaHHOA JIHHHMH, paccMmart-
puBaeMo#l KaK eJMHUYHAs Mepa, U3MepsIoTCs OCTa/lbHBIE OTpes-
KHM; eCc/qid BeJHUMHA MOXKeT OBITh H3MepeHa 3ToM eduHHIEeH, ee
«jJoJel» WM ee «A0JSMH», TO efi COOTBETCTBYET YHCJO, T. €.
OHa «BbIpa)deTcsa» yucaOM. Takas BeJUYUHA HA3BIBAETCA «BbI-
pasuMOil» HJIH «IIPOM3HOCHMOH», T. e. pauHoHasbHON. HexoToprie
aBTOpbl (asn-MaxanH, al-AXBash) ONYCKAlOT 3TO pacCyxieHne
M MUWYT npocTo: «PaumyvoHanpHas OymeT TOrAA, KOTJa MBI TOBO-

pum 10, 12, 3‘,1? U T. L» HUau «PannoHanpHas — 3TO TO, YTO AB-

asieTcss upcaoMm». JLpoBb npu 3TOM paccMaTpuUBaeTcsl Kak 4YHCJO.

B cayuae HECOH3MEPMMOCTH NAHHON BeNHUHHBl C eAMHUYHOH
rOBODHTCS, UTO OHA «HE BBIPAXKAETCSH KOJHUYECTBEHHO» U «MOXKET
6bITH NpPOM3HECEHAa JHUIb C NMOMOIUIbIO CJIOBA KODEHb»; 3Td BEJH-
YHHA Ha3bIBAETCH HEBHIPA3UMOH», <IVIYXOH» W/ «HPPalHOHaJb-
HO#».

UTo KacaeTrcsi KOPHS, TO aBTOpPHl PACCMOTPEHHBIX HaMH TpakK-
TATOB He Jal0T ero onpesieseHus. B Apyrux counHeHUsax KBajJpart-
HbI} KOpEHb Yallle BCEro XapaKTepuayercs, 0 NpuMepy aj-Xopes-
Mu [349, cTp. 26), KaKk «BcaKasg Belllb, yMHOXKaeMmas Ha cebs,
0yJb TO YHCJIO, pABHOE UM GoJiblllee €AMHUIBI, HJAH IP0Ob, MEHb-
mas ee».

[MpuBeneM gBa XxapaKTepHBIX ompejeneHus kopHsa. OgHo W3
HUX NPHHAJIEXUT H3BECTHOMY 3anajHo-apabckoMy yueHomy K6u
Xangyny (1332—1406 rr.): «BelpaxeHnue Ko p € Hb IpUMeHseTCH,
yTo6Bl 0603HAYUThL YHCJIO, KOTOpoe, 6YyAy4d YMHOXeEHO Ha cels,
JaeT KBaApaTHoe uxcao. Uueno, KOTopoe MoOXeT OBITh BbIpaikeHO,
HasplBaeTCs pPAalLMOHAJNBLHLIM, H €ro KBaJpaT — TOXe; uTOGLl ero
BLIPA3UTh, HE HYKHH J0JTHe BEIYHCIeHHA. HuC/10, KOTOPOe Helb3s
BLIDA3HTh, HaskiBaeTcs rJayxuM. Keanpar ero OwiBaerT aHGO pa-
LMOHAJbHBIM, KdK KOPeHb H3 TpeX, W/IH TJyXHUM, KaK KOPeHb
KODHS M3 TpeX, KBaApaT KOTOPOTO eCTb KOpeHb U3 Tpex. IToT
KOpeHb ecTb ITYyXOe YHCaA0, H, 4YTOObl ero HaATH*, HYXKHO BHINOJ-
HHUTb AJUHHBEIE BHYHCAeHUs» [950, cTp. 21].

Bropoe onpenenenue zan B «Kmouax sayk» A6y A6x-Annax
an-Xopeamu: «AGCOMOTHBLIN KOPEHb €CThb paluHOHaMbHBIH, TO ecTb
TaKoH, 3HaueHHe KOTOPOro H3BECTHO CO BCEH CTPOTOCTHIO U ero
MOKHO NPOH3HECTH; HaNpuMep, KOpeHb U3 CTa eCTb AeCsTb, KO-
peHb U3 [eBATH — TPH, a KODeHb H3 ueThlpeX — ABa. Mppamuo-
HaJbHBIH KOpeHb TAaKOB, UTO He CYIIECTBYET NIYTH CTPOroro BEI-

* Wmeercn B BHAY NDHONHIKEHHOE 3HayeHHe XOpHA.



paxeHHs €ro uUepe3 WHCJIO: HANpHMep, KOPeHb M3 1BYX, HAH H3
Tpex, uad H3 aecard. [lomyyawoT ero NpHOJHKEHHO H He HILYT
ero HCTHHHOTO 3HaueHHsi. [OBOpAT, UTO [OXBajda HHAHACKHX
(paxMaHOB 3BYYHT CJelyiOLIHM 06pa3oM — JOCTOHH XBaJjbl TOT,
KTO 3HaeT HppalHOHaJbHEE KOopHU» [950, crp. 21].

Ky6uuecku#t kopeHp an-Maxaum u Omap Xa#iam paccMat-
PHBAIOT C reOMeTPHYeCKOH TOYKH 3DeHHsi KakK «pebpo uHciaay,
HMesl B BHLY TesecHoe uucao. OnpeneneHusi KopHedl GoJiee BHICO-
KO CTeneHU MBI BcTpeyaeMm y aJn-Kamu: «Eciu yMHOXKHTL Kax-
J0e YHCJIO0 caMo Ha cebs, 3aTeM Ha NPOH3BeldeHHe, 3aTeM Ha BTO-
poe NpoH3BeleHHe H Tak Jajee 10 OECKOHEUHOCTH, TO IIepBOE
YHCJO0 Ha3bBAIOT OCHOBaHHEeM IO OTHOIIEHHIO K KaXAOMY U3
IIPOM3BEJeHHHA HJIH KOD He M IO OTHOIIEHHIO KO BTOPOMY IPOH3-
BeJeHHIO, a NpPOH3BENEHHd 3TH HOCAT HasBaHHe creneHeh. Jlas
KaXJOH CcTelneHu HMeeTCsl CBoe 0coGeHHOe Ha3BaHHe: MepBoe Npo-
W3BeJleHHe HA3bIBAeTCS MOJKODEHHBIM, HMYLIeCTBOM HJH
KBaJpaToM, BTOpOe NPOH3BelleHHe Ha3bIBaeTcs «KyGOM» Mo
YIOMSIHYTOMY BBIIle Ha3BaHUIO oCHoBaHua» [178, crp. 29—30].

Kommentapun x kuure X «Hauans (oco6eHHO KOMMeHTapHH
U6n an-bBarmangu) namoT BO3MOXHOCTb MOHATh, KakK TeOpeTH-
yeCKH OGOCHOBBIBAJOCH IOHSTHE KBaAPaTHOrO KOPHS: MOJ KOp-
HeM H3 BeJUYHHBI, B IOJHOM COIVIacHH ¢ EBKJIHIOM, MOHHMAaJIach
NOCTPOEHHAsi ¢ MOMOUIbI0 UHPKYJsS H JHHEHKH JHHHST — CpelHee
reoMeTpHYeCcKoe MeXIY ABYMS DalHOHAaJbHLIMH JIHHHSMH, T. €.
JIHHUSIMH, JJIHHBEl KOTOPBIX BHIpAXaioTCs YHCJIaMH; IO KOpHeM
U3 YHCJIa — CpPelHee TeoMeTpHUecKoe MeXIy UHCJIOM H elH-
HHIeH.

Takum o6pa3oM, YCTaHaBJIHBAJOCh OJHO3HAYHOE COOTBETCT-
BHE MEXIY JHHHSMH H YHCJaMH B C1yyae COH3MEDHMOCTH JHHHH,
a B CJyyae HECOM3MEDHMOCTH — MeXJY JIHHHSIMH H KODHSIMH H3
quceJ.

ITpuMeyaTenbHO B 3TOH CBA3H Cjelylolllee BHICKA3bIBAHHE aJi-
®apabu u3 ero «Kmaccubukauuu Hayk» (I10 JaTHHCKOMY Iepe-
BonLy): «Kaxmoe yHcio HaxoAuTCs BO B3aHMOOTHOMIeHHH (rela-
tus) ¢ KaKoA-HHOYIb pAalMOHAJLHOH WJIH HPDANUHOHAJBbHOH BeJH-
yuHOU. Ecau HalTH 4yHcla, KOTOphle COOTBETCTBYIOT BEJHYHHAM,
HaXOoNAUAMCST B NMPOMOPLHH, TO KaKHM-TO 06pa3oM HalayTcd H
3TH BeJIMUHHBL. [103TOMY CUHTAIOT, UTO ONpefeseHHbe PallHOHA/b-
HBle YHCJIa COOTBETCTBYIOT pallMOHAJbHLIM BeJIMUYHHAM, a ONpele-
JIeHHble HppaluoHaJbHbie UYHCIa — HPPALlHOHAJNLHBIM  BEJIHYH-
HaM» [949, ctp. 97]. 3To NMO3BOAANO, KOTAA peub LIIa O CTPOroOM
L0Ka3aTeNbCTBE NMpeNJoXKeHuH, obpaliatbes K reoMeTpHH. Pac-
Cy¥Jas e 0 BeJHYHHAaX, 06 HX COM3MEPHMOCTH H HECOH3MepH-
MOCTH, KJaccHGHUHPYsT HX, BCe yKa3aHHBEle aBTODHI ONlepPHpOBa-
JH YHCJOBHIMH HppalMOHAJbHOCTAMH. JIpYTHMH CJIOBaMH, Ma-
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TeMAaTHKH DAacCMaTPHBAJH HPPALHOHANBHOCTH, KaK WHC/E, HO B
BoTpocax OGOCHOBaHMS CTOSJIM Ha MO3HIMH EBkauza. C sTo#t
TOYKH 3DEHHs TEODHS UMCJOBBIX HPpPallMOHAJbHOCTEH Obl1a BIOJ-
He 3aKOHHOHN, TaK KakK oHa CTpOHJach Kak ajd3KBaTHas TEOPHH
Esxaupna. eomerprueckoe H apubMeTHuecKoe NpeaCTaB/IeHHs 06
HPPalMOHAJbHOCTH OKa3blBaJHCh MAEHTHYHBIMH (OTCIOAA TpO-
HCTeKaJ0 MOCTOSIHHOE CMelleHHe TeoOMeTpHUecKo#l M apupMerHue-
CKOIl TEDMHUHOJIOTHI).

Takoit apu(pMeTHKO-TeOMeTPHUECKUH MOAXOL OOBSCHAET H TO,
yTo apaGCKUM KOMMeHTaTopaM KHura X He KasaJjacb CTOJb Ge3-
HaleXHOo TPYAHOH, KaK HX eBPONEeHCKUM Noc/]eloBaTeNsaM, yuen-
WHM Topasfgo gajblle IO NMyTH apu@MeTH3allMH TeOpHH Hppa-
IHOHAJbHBIX BEJHUUH.

V3 paccMOTpeHHBIX TDPaKTaTOB BLISICHAETCH TaKkKe, YTO aBTO-
PBl MX SICHO BHIEJM CBsI3b MexXay AaHHOHM B xHure X «Hauanms
KalaccubuKkaiuell KBaJpaTHYHBIX HDpAlMOHAJbHOCTEH H CHCTe-
MaMH ypaBHEeHHH BTOpofl creneHu. IpaBusa HaxoxuaeHHs GHHO-
MuaJed ¥ BBIYETOB OHH (POPMYJHPOBAJH KaK IpaBHJa pelleHHA
COOTBETCTBYIOILHX KBaApPaTHEIX YpaBHeHHH.

EQMHCTBEHHBIM, KTO IIPH DacCMOTpeHMHM Bompoca o6 uppa-
LUMOHA/JbHBIX BeJMYHHAX He NDHUAepPKHBAJICH CXeMbl KHHTH X,
6an1 agn-MaxaHHu, gaBmuil Takike KjgacCHpHKauuoo Ky6GHUeCKHX
YMCJIOBBIX HPPallHOHaJ bHOCTEeH. XOTH OH M NOJb3yeTcs MpH 3TOM
reoMeTpHUECKMMH 06pa3aMH, HO TONBITKA TeOpeTHYECKH paccMar-
puBaTh KyOHuecKMe HDPpalKOHAJbHOCTH SIBJASETCH 3aMedaTellb-
HBIM JIOCTH:KeHHeM 3Toro yueHoro. OH NpeINpHHAJ ee, HECOMHEH-
HO, OJs TOTO, 4TOGBI BBECTH IIOJ ONepaluH ¢ XKyOHUeCKHUMH KOp-
HAMII CTOJb JKe TPOYHYIO TeopeTHUecKylo 6a3y, Kakywo nAaBaJja
kuura X «Hawanas pias geficTBuil Hax KBaZpaTHBIMM KODHSMH.

OrpoMHBIff wWar Bmepel N0 CPaBHEHHIO C ADPYTHMH aBTOpa-
Mu chenan an-Kapamxe B chnenuaibHOM pasjene COYHHEHHH
«YynecHoe 06 apudMeTHKe», KOTOPHIH 3aBeplraercd GhOpMYJH-
‘POBKOH NpaBHIa

Vvazye =)/ VAEYEi=E. |/ VA-)ioh

( A, B— nexkBanpatsasle uucna). An-Kapanxky, no caosam I1. Jlrwo-
Keg [690], kpoMe KBaIpaTHBIX KOPHeH, HX CYMMBI H Da3HOCTH,
paccMOTpeJ TaKkKe KODHH NIPOH3BOJbHBIX CTeneHeil H COCTaBJ/eH-
Hble M3 HHX BBIDAXXE€HHs M MNpPeAJOXKUJI UHTATEII0 CaMOMY coC-
‘TaBJATh UPPALHOHAJBHOCTH TaKkoro puja; Gosee TOro, OH cienan
TIONIBITKY HaHTH ypaBHEHHe, KOTODOMY OHH YAOBJIETBODsT. OT-
Meuas 3TOT BaXXHeHmH# pesyawtar, I1. Jlokell numer: «Ecan
Onl Yy an-KapamxH HallAHCh TOC/AeLOBaTeNIH, KOTODble MpPOLOJ-
XKanu 6pl paGoTaTh Jajiblie B TOM Xe AYXe, TO KTO-1HGO MOT
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JIerKo NPHATH X MLICIH 3aMeHHTh B NPaBOH YacTH NpPHBEAEHHOH
dopMyJIBl KOPHH KBaJpaTHele KyGuueckumH. Torga moayyuaock
6bl BHIpAXKEHHE, B OCHOBHOM COBMajaloliee ¢ TaK HasbiBaeMOH
¢dopmynoit KapnaHo, ¥ myTeM BBIUMC/EHHH, KOTOPHIMH YiKe Bja-
nen an-Kapagxu, Hanpumep, Buluucaenue (a4 b)3, 6euio 6el mo-
Ka3aHo, UTO 3TO BLIPAXKEHHe ecThb pellieHHe KyOHYecKoro ypas-
Henua» [690, ctp. 204]. Mpeu an-Kapaaxu NOTYYHJIH Da3BUTHE
TOJNBKO Y eBpomefickux anrebpaucroB (Tapranabs, ®eppo, Kap-
Jl2HO), TBOPUECTBO KOTODPHIX 0$a3HpoBa/oCh HA BOCTOUHOM Ha-
CJIENHH.

B counHeHHsX, B KOTODHIX Halllla OTPa*KeHHEe TEODHS KHHIH
X «Hauan», caepyer ykasath Ha pasfensl «0O6 H3BJIeUeHUH
KopHell» H «O cJOXKeHUH ¥ BLIUUTAHHUU KOpHefl» (B paccMOTpeH-
HbIX Bhle Tpaxkratax M6n an-Danmel u an-Kanacanu), rae tep-
MHHOJIOTHS KHUTH X COXpaHseTcd IJs YHCJIOBBIX HPPAalHOHAJb-
Hoctell. Tak, MI6u an-Banna [696, cTp. 24] nocnie npaBus H3Bje-
YeHHs KODHS M3 LENBIX 4YHcea M Apobell (opMyJaupyeT caefyio-
Illee NpaBUJIO HU3BJAeYeHHsS KOPHA H3 «OMHOMHAJEH H BEHIUETOBY,
He OCTaHABJUBAACh Ha PAa3bACHEHUH STHX NOHATHH: «OTHHMH
YeTBEpPTb KBajpaTa MeHblIedl M3 OBYX uacTed OHHOMHAJNH OT
yeTBepTH KBajparta OoJbllieH U3 HHX H H3BJEKH KODeHb H3 pas-
HOCTH; MpubaBb ero K MOJOBHHE GoJblied M3 YacTell HMHOMHAJH
H TakHM Ke o6pa3oM OTHHMH ero oT Hee. M3 oGoux pesynbra-
TOB H3BJeKH KopeHb. Ecan unci1o, H3 KoTOporo Tpefyercsi H3-
BJledb KOpeHb, — OHHOMHAJNb, TO KOpHeM OylJeT HX CyMMa, ecju
JKe OHO —— BBIYET, TO KODHeM OyIeT HX Da3HOCTbS.
IlpuBomATCS TP NpHMepa:

) Ve+Va=Vx+Vx,

rnexl,2:3i1/%6——%7-=3i—‘;’—;
2 V6+Va8=Vx+Vx,
ez, = LR+ ) E-F =) TV Ry £Vi=

3) VV3R2+V2h=Vx+Vi, rne
32 32 —24 T 5
R Y I ey
B raaee o nenenuu xopHeir M6u an-BamHa paccmaTpHBaer

BOIPOC O ,[eJeHHH Ha GHHOMHAJHM M BbUETH“ H AJf HEepPBOro
cayuasi JaeT MPAaBHAO. ,YMHOXbL JeIHMOe H LeJHTeNb Ha BhH—

X1, 0
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4eT, NOCJAe Yero pasies]d IMOJYYeHHOe Je/JHMOe Ha NOoJyueH-
HbIH JEHTeNb"; NPUMEpH:

o 100@—=¥3) 5
1vs e vaeys o V%
18 _  183—y2) __ 54— V648 _ 5 1
7l CWITS ) (75 R A 1/1349;

37ecb GMHOMHAaJb M BBHIYET Ha3BaHBl YMCJA2MH H NpaBuia JefcT-
BHH Haj HUMH GOPMYJNHPYIOTCH, KaK /15 yHCeJ.

An-Kanacanu [1018, ctp. 46—48] 8-10 rnaBy cBoero couuHe-
HHA HasbiBaeT «O neppofl GHHOMHANK» W onpefensieT GHHOMHAJb
KaK «TO, YTO COCTABJEHO M3 YHC/Ia M KOPHS H3 uUHCJaa», NpHUeM
«PallHoHa bHOe AOJXKHO OblThb 60abmHM». OH Gopmyaupyer npa-
BHJIO H3BJIeYeHUs] KODHS, HOCJAOBHO noBTopssi 16H axa-bBaHnmy, n
NPHUBOJMUT Te Ke NPHMepHl, 4T0 H y Hero,

Hrak, TeopeTHyecKHe BONPOCHI pelliajuch B  CHELHaJbHHIX
KOMMEHTapHsaX K KHure X, B TpaKkTaTax Xe II0 ajreGpe naBaJuch
yalle BCero TIOTOBhRle INIpaBHJA HOeHCTBHH ¢ COOTBETCTBYIOIIHMHU
YHCJIOBBIMH HPpPallHOHAJbHOCTSAMH.

V4eHne o KBaApaTHYHBEIX HppalHOHaJIbHOCTAX (cM. ra. VIII)
BOLLJIO NO3THEe B eBDONEHCKYI0 MaTeMaTHYeCKYylo JHTepaTypy B
TOM BHJe, KaK OHO OblIO pa3paboTaHO BOCTOUHBIMH YUYeHBIMH
X—XI BB., HO BOCIPHHHMAJOCh YXKe TOJBKO KaK YHCJIOBas Teo-
DHf, He BbI3BIBaBIIass HeOOXOJHMOCTH reOMeTpHYecKoro o6OCHO-

BaHHUA.



Tnasa VIl. TEOPUA OTHOLIEHHH
U PACLUMPEHUE NOHATUA YUCHA

§ 1. O6wue 3ameyanus

B o63ope npeBHerpeueckoro yyeHHs O UHCJIe H BeIHUHHE MbI
TIOKa3aJH, 4YTO B aHTHYHON MaTeMmMaTHKe OBbIIY CO3ZAHBl TEOpHs
OTHOLIEHUH IeJBbIX uyucesJ M o6LIAsl TEOPHS OTHOLUEHUH HelpephiB-
HBIX BeJHUYMH, U3 KOTOPHIX IepBas Hrpasga poJb COBPEMEHHOH
TeopuH JpoGef, a BTOpasi — TEODUM BelLecTBeHHBIX yucesa. OT-
MeUuaJoch TaKXKe, YTO €CJHH B KJIACCHUECKHH MeDHOJ rpeuecKol
MaTeMaTHKI MeXIy NMOHATHSMH UHCIa U OTHOLIEHHS NPOBOLHJIU
Pe3KyI0 rpaHb, TO B I0O3IHE3JIHHHCTHUECKYIO 3MOXY 3Ta TpaHb
Hauyaja [OCTENEHHO CTHPAaTbCs; CBHAETEJNBCTBOM 3TOMY CJYXKHT
NosBJIEHHE TOHATHS «KOJHUeCTBa OTHOWIeHHUs»., OgHaKo, XOTH
MaTeMaTHKH yKe NOJOLILTH K TOMY, UTOGBl pPacCMaTpUBATH OTHO-
IIeHHe KaK HeKoTopoe oGoOlIeHHe MOHSATHS YUCJIA, TAKOH wiar
BCe XKe chenaH He Obll. I'DekH He BHAeMM NOTpeGHOCTH B pas-
paboTke NpaBui apHdMeTHUeCKHX MeHCTBHH Hal OTHOLIEHHSIMH.
B uacTHOCTH, Y HHX OTCYTCTBOBaJia TEOPHsI COCTABHBEIX OTHOILeE-
HHU, KOTOpag jgaJja 6bl cTporoe o60OCHOBaHHE AEHCTBHIO YMHONKe-
HHUS OTHOLUEeHHH.

BaxkHasi cTpaHMLa HCTODHH MaTeMaTHKH CTpaH DiuxkHero u
Cpenrero Boctoka B cpefEMe Beka, CB3aHHasd C yueHHeM 00
OTHOWIEHHH H C DacUIMpeHHeM NOHSTHsS YHCI3, OTKPHITA COBCEM
HefaBHO 6Jarojaps ucciepoBarusaM I[layast [735], B. A. Po3ser-
denpga u A. I1. IOmxkesnua [290; 339; 383, crp. 397—401; 384,
cTp. 240—245; 622; 625], I. [O. MawmenGefinu [222, 223] u
®. A. KacymxaHnoBa [177]. Caenywowuit Huxe 0630p OCHOBaH Ha
pesyabTaTax paboT 3THX aBTOPOB.

§ 2. Kputeka Teopud oTHowenwud Esknupa

B 1951 r. Ilaysit [735] onyGaukoBas paboTy, HamHCaHHYIO
Noc/Ie H3YUeHHs HeCKOJIbKHX apalCKHX pYKOIHCeH, B KOTOPBIX
paccMaTpuBaercss TeopHsi oTHowerHi. KommeHrapuii A6y A6x-
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Annaxa Myxammana ubm IOcyda an-Ixabsman (cm. ra. IL, § ?,
ra. 42) x kuure V «Hauamn» EBKnuga OH nepeeen Ha aHIVIMH-
CKHil S3BIK 10 PYKONHcH, Haxonsmedcs B Amxupe (1446, 3°),
H ony6JHKOBaJ MepeBoj ¢ NMPUJOxKeHHeM hakcHMMHIe apabCcKoro
TekcTa. Kpome Toro, [layséi paccMOTpes COUMHEHHS IPYrux yue-
mbix (X—XI BB.) M mepese] OTPBIBKH, KaCaiUIHecs yueHHs 00
OTHOILEHHSIX,

B cBoem Tpakrate an-IxKafisHH 32lIMllaeT TEOPHIO OTHOIIe-
HUH, H3JI0XKeHHYI0 B KkHHre V «Hawam». Heo6xoZumMocTb 3TOro
BBI3BaHa, KaK yTBEpPKAaeT aBTOD, KDHTHKOH, KOTOPO# MOJBEPIIH
3Ty TEOpHI0 MHOTHe ero coBpeMeHHHKH. Ilo cnoBam an-Ixalisnu,
BBICKA3b[BAJOCh MHEHHE, UTO MEXJAY OTHOUIEHHEeM U B3fATHEM
KDaTHBbIX, JeXallUM B OCHOBE 3TOT0 OnpeleseHHs, HET OYeBHI-
HOU cBsa3u [735, crp. 16]. An-JxkalisHu OTCTaUBAeT NPaBH/IbHOCTD
onpepneneduss EBKaupa, HO cuyuTaeT HeOGXOTHUMEIM [aTh Pashb-
SCHEHHe K KHHre V, B KOTODOH, MO €ro MHEHHIO, UMeeTcsl DSl
HesACHOCTeH, 3aTPYINHSIOUINX NOHHMaHHe TEOPHHU.

HauGoapmufi HHTEpec BBI3BAJO BLHICKA3BIBaHHe aun-[lxalsun
O CYLIECTBOBaHHH B COBPEMEHHOH eMy MaTeMaTHKe olpeleseHHs
OTHOLIEHHS OTJIUYHOTO OT ONpefeNeHHss U3 KHUrH V «Hauaa».
JLnsa BuissicHerus Bonpoca I1iys#t o6paTHics K HCCAeNOBAHUIO IPY-
THX COYHHEHHH 3TOro NEepHola, B KOTODBHIX H3Jaraercs TeOpHs
otnomenuil. O paccMorpen Tpakrar an-Maxasu «QO6 oTHollle-
uun» ([lapuxk, 2467, 16°, an. 197° 06.— 207; Bepaun, 6009, 1°,
34p-—-38a; Crambya, Carullah, 5°, 1502, 25a—268) ,koMMeHTapuil
aH-Haiipasu K KHure V «Hauan» EBKJIHZA, H3BECTHBIH KakK B
apabCKoM TeKCTe, TaK U B CPEJHEBEKOBOM JATHHCKOM IepeBole
[494, 595], Tpaktat U6n an-Xaficama «KHHra KOMMeHTapHer K
BBeleHUAM counHeHHs1 EBkampma «Hauama» (Amxup, 1446, 1°%
Oxcdopa, 1908, 1° Crambyn, Feyzullah, 1359, 2° 150—237a;
Cram6yan, Seray, 3454, 2° (5—6 xuuru); Bpycca, Harraccizade,
Heyet 20, 1°) u couunenne Omapa Xaiiama «KoMMeHTapuHu K
TPYAHOCTAM BO BBelleHHH KHHTM EBkaupa» (ITapux, 4946, 4%
Jleitnen, Cod. or., 199), umerolleecs: Tenepb B PYyCCKOM IepeBOMIe
B. A. Pozendennna [338, 339].

Hccnenosanye mokasamo, yTo aBTOPHI 3THX TPaKTATOB Jefi-
CTBUTEJNBHO INPHAEPIKHBAIOTCA MHOH, Mo cpaBHeHuoo ¢ «Haua-
NaMH», KOHLENIHH OTHOIIEHUS, NPHYeM B OCHOBE €e JeXHT
anropuT™ EBKJHLE, ¢ NIOMOLIBI0 KOTOPOTro JBe BeJHYHHE! CpaB-
HUBAKOTCH MeXAy cobofd. [lpyruMH cJOBaMH, 0KasajloCb, YTO
onpefeseHHe OTHOLIEHHS H DABEHCTBA OTHOUIEHHI, MPUHATOE Ma-
TeMaTHKaMH CTPaH HCMaMa, COBIAafaeT ¢ aHTHQaHPeTHUeCKHM,
IOEBJOKCOBBIM, ONpefeNeHHEM.

An-Maxanu [735, ctp. 50], cchlmasice Ha MHEHHe, paHee BHI-
crxasanHoe CabutoM ubH Koppol, Tak onpefenserT OTHOLIeHHe:
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«OTHOIIeHHe ABYX OJHOPOLHBIX BEJHYWH HJIK OTHOIIEHHE OBYX
YHCes ecTb IOJIO¥KeHHe (as-Xas) OAHOTO U3 HHX, €CJH OHO H3Me-
psieTcsl APYTHM, HnH Hao6opot. CJenyer pasiuyaTb TPH caydas:

I. Menblllee MOJHOCTBIO HCUEpNBIBAeT (HcTarpaka) GoJbliee,
TaK 4TO OCTATKa He ocTaercs;

2. MeHbluee He HcYepnblBaeT coG0H GOJbILNEro MOJHOCTBIO,
HO OT GOJIBLIEr0 OCTAeTCsl OCTaTOK; eCJH MeHbIee HaMepseTcs
5THM OCT4TKOM, TO OH (OCTaTOK) HCuepmblBaeT ero coboi moJ-
HOCTbIO HJIK OCT4eTCsl HEUTO, MeHblliee, YeM IepBbIH OCTAaTOK;
€CJIM Telepb TepBHIH OCTaTOK H3MEPUTh 5THM BTOPbIM OCTATKOM,
TO OH HCUEPNBIBAET €ro TMOJHOCTBIO HJH OCTA€TCH OCTATOK: eClH
M3MEPUTb BTOPOH (0CTAaTOK) 5TUM (TPeTbHM OCTAaTKOM) H eCid
JeNaTh 5TO TNOCTOSIHHO, TO IIOJIYYHTCS OCTATOK, H OH MOJIHOCTBIO
HCUepnblBaeT NpeallecTBYOLHH;

3. He nonyuutcsi octaTka, KOTOPBIH HcuepnbiBaj Obl IMOJHO-
cThi0 NpenurecTBywomuil. Ilepprie nBa ciyudss OTHOCATCH K CHy-
YyasaM CPABHUTEIbHOTO U3MEpeHHs!, UMelOLIHM MeCTO KaK s Y-
ces, Tak M A5 BeJIUYMH, TpeTHil HMeeT MeCTO TOJbKO AJs Be-
JINYHHY.

Tagoe ompejeneHHe OTHOLIEHUS, KOTODOTO IIPHAEDPIKUBANUCH
K JIpYTHe yKa3aHHble aBTOPHl, IPHTOLHO H AJS YHCEN, H 1Js Be-
JIMYMH.

H6n an-Xaficam u Omap XaligsM HauHHAIOT pacCyxjeHHe C
UKCJIOBLIX OTHOLIEHHH W 3aTeM IMePeXOAsiT K OTHOLUEHHSM BeJH-
UHH, KOTOPBle MOTYT OBITb M YHCJIOBBIMHM, H HEUMCJOBLIMH. Xai-
SIM 3aMeyaeT IPH 3TOM, UTO «OTHOLIEHHe CHauaJja GLIJIO HalileHo
s YKCeJ NPH pPacCMOTPEHHH HX B3aHMo3aBHcHMOcTel» [339,
crp. 128]. Ins sToro cayuas OH NpPHHHMAeT ONpefeNeHHe OT-
HOLUEHHs,, OCHOBaHHoe Ha aJaroputMe EBknuga («Hauana»,
kH. VII, ompen. 22: «Yucana ©6ynyT NpomopHHOHAJbHBL, KOTAA
NepBoe OT BTOPOro, a TPeTbe OT UYeTBepTOro GYAYT HJIH pPaBHO-
KDaTHBIMH, HJH TOH e YacTblo, HIH TEMH XKe «4acTaMu»). Hro
KacaeTCsi JBYX MPOH3BOJbHBIX BEIHUHH, TO «HE Heo6X0IHMO,
4yTOObl MeHbIllee SBJISIOCh JOJIeH KJH JOJNSMH GOJBIIEro», T. €.
«OHH MOTYT He HMMEeTb UYHCJIOBOTO OTHOILEHHS, YTO CBONCTBEHHO
TOIbKO BenuunHaM» [339, cTp. 129]. 3toT cayuait Omap Xaiisam
paccMarpuBaer cheumHaNbHO H jJaer aHTH(alipeTHuecKoe ompeje-
JIEHHe OTHOILIEHHUsi, aHaJoTHUHOoe naHHOMY Cabutom u6u Koppoi.

O6 onpesneneHHH NPONOPLUHH, NPHBEIEHHOM B KHHre V, OH
3aMeyaeT, YTO «3TO XOPOLIO CKa3aHO», HO YTBepXKJAaeT, YTo EB-
KJIHJ IPH 5TOM «OTKJOHHJCS OT HCTHHHOTO CMBIC/JA IIPOIOPIHH»
[339, crp. 129]. EBkanaoBo onpefedenne XaiisiM Ha3blBaeT «H3-
BECTHBIM» W IpelJjiaraeT OTJIHYATb ero OT <«HCTHHHOTO» [339,
crp. 130], xoTopoe oH Aas ABYX NaHHBIX Map BEJHUHH (OpMY-
JAupyeT TaK: «OTJOXKHM Ha BTOpOHl Bce KpaTHble IePBOM Tak,
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4TOGH OCTATOK CTaJ MeHblie IepBOH, ¥ OTJOXKHM Ha 4eTBEpTOH
BCE KpaTHble TpeThefl Tak, UuTOOB OCTATOK CTal MeHbLIE
TpeTbefl, H 1NycTh KPaTHOCTb INE€PBOH BO BTOpPOH paBHA
KPaTHOCTH TpeTbeil B ueTBeproil. [lamnee, oTaoXuM Ha
{IepBOl BCe KpaTHble OCTATKH BTOPOH Tak, dYTOOBl OCTATOK
CTaJ] MeHblIe ocTaTKa BTOPOH, U TOYHO TaK XKe OTJOXKHM Ha
TpeTbeHl Bce KpaTHble OCTaTKH YETBEPTOH TakK, YTOOBI OCTATOK
CTaJl MeHbIle OcTaTKa UYETBEPTOH, U NYCTb KPATHOCTb OCTAaTKa
BTOPOH DaBHa KPaTHOCTH OCTaTKa 4eTBEPTOH. Tak Ke OTIOKHM
Ha OCTaTKe BTOpON BCe KpATHbIe OCTATKa NEPBOM M Ha OCTaTKe
4eTBepTOH — BCe KpaTHble OCTaTKa TpeThel, M MycTh HX KpaT-
HOCTH OJMHAKOBbI. TOUHO TakK Xe 6yleM IOoCael0BATENbHO OTKa-
JBIBATH KpAaTHBlE OCTATKOB OJHHM Ha APYTHX TaK, KaK Mbl 00%b-
SICHS/IH, H NYCTh YHCJO OCTATKOB NEePBOH M BTOPOH PABHO UHCIY
COOTBETCTBEHHEIX OCTATKOB TPeTbell M yeTBepTO M Tak JO Oec-
KOHEYHOCTH. B 3TOM c/ydyae OTHOIIEHHe NePBOH KO BTOPOH Heol-
XOJIHMO PaBHO OTHOUIEHHIO TpeThbeH K ueTBepTOH. BoT HcTHHHas
fIPONOPIHS, ONpefeneHHas reomerpuuecku» [339, crp. 130—131].

Kax Owmap XafisiM, paHee IpONOPUHOHAJbHOCTb BeJHUHH
onpeaensnu an-Maxanu [735, crp. 50], au-Haiipusu [735,
cTp. 52] u M6um an-Xaitcam [735, ctp. 54]. CoraacHo aToMy
onpeneneHuro, Beanuuns A, B, C, D nponopuHoHalbHE, T. €,
%—=%. ecad anasa napel A, B B npoLecce HaXOxJAeHHs obel
HauboJbIIell Mephl MOJydYaeTcss TOT K€ pPsI 4acTHhX (KoHeu-
HBEI# WM GecKOHeuHHH), 4To u A napsl C, D. IpyruMu cio-
BaMH, TIPDH Pa3JOXEHUH B HENpepbiBHBIE ApoOu

A__1 £ __1
5 g1t 1 i ‘1; =+ .1 i
9o+ — ) 99 + ——
g3+~ 1 93 4.
ar 1
qg
OKasblBaerTcd, 4To ¢, = ¢, IJad Bcex i=1, 2,..., k, (roe £k

MOXeT ObTh OECKOHEUYHLIM).
Takum xe ob6pasom Omap Xaiiam omnpenensieT HepaBEHCTBA
OTHOLIEHHH:

A C
B D

€CIM B YKA3aHHOM pasnoxeHuu ¢,=gq, (=1, 2,..., k—1),
HO ¢,<q, Aas K HEUETHOrO HJH ¢,>(, AM1 K ueTHOro.
Taxk kak 3TO onpejesneHHe CIpaBeANHBO M AJf CJlydas, KOTrjia
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A C
OLHO M3 DPasIOXEHHA -z W —5 B HENPephBHYIO 1PO6b OKa-

3piBaeTCd GECKOHEUHBIM, TO 3[€Cb IOJYUe€H BaXHBI KDHTEDHH
IJsi CpaBHEHHs] IO BeJHUHMHe DPalHOHAJbHOTO H HppPalHOHAaJb-
Horo oTHoweHu#i [290, crp. 124; 339, crp. 287—288; 384,
cTp. 241—243].

[locsie mocTpoeHHa HOBOH TEOpHM OTHOIIEHHH BO3HHK BOIpOC,
pPaBHOCHJIBbHA JIH OHAa TEODHH OTHOLIEHHH, H3JO0XKEHHOH B KHHre
V «Hauan», xotTopasi cayxuiaa ¢GyHIAMEHTOM BCero paspabo-
TQHHOrO B JPEBHOCTH U IIMPOKO IIPHUMEHsIBIIErocst Ha cpelHeBe-
KoBOM BocCTOKe yueHHs 0 BeJHuHHe. DTOT BOIPOC He CTABHJICH
B TpakTaTe aH-Hafipuau, cuuTaBlllero, YTo eBKJIHIOBO OIpelee-
HHEe TPONOPLHOHAJBHOCTH CJedyeT OTHOCHTb K «HAauajaM» Hay-
KM, ¥ 4TO NMO3TOMY OHO He TpefyeT HoKaszartenbcTBa [735, cTp.
52, 61]. Ho ero uerko ¢opMyJupYIOT U pelnaloT cHauanaa Ho6n
an-Xaficam, a sarteM Owmap Xaism.

H6H an-Xailicam [735, ctp. 61] npeanochiaeT n0Ka3aTenbCcT-
BY 5KBHBAJEHTHOCTH OOEHX TeOpHll cjelyIOLUIHe YTBepXKIEHHUS:

1) ecau HaHBl YeThHpe BENHUMHB M OTHOIIEHHe IIepBOH K Ue-
JIOH BTOPOH ecTb OTHOLIEHHEe TpeTbel K LeJOoH yeTBepTOH, TO OT-
HOLIeHHe MepBOfl K JHoJie BTOPOH ecTh OTHOLIEHHe TPeTbed K JoJge
4YeTBEPTOH;

2) Kaxpaasi BeIMUHMHa MOKeT OBLITb pasfiejeHa MoNoJjgaMm, H
Kaxaas TOJOBHHA MOXKeT OBITh pasfeseHa IONMoJaM, H KaXpaas
NOJOBHHA TIOJOBHHBE MOXKET OHITh pa3lesieHa IONoJaaM A0 TeX
TTop, MOKAa YHCJIO HacTell He CTaHeT 0OJblle, YeM 3aJaHHOE YHCJIO;

3) ecJH [aHbl ABe pasJUyHbIE BEJHUYMHBI, TO MEHBIIYIO MOXK-
HO yIBaHBaTh, NI0Ka KpaTHOE He CTaHeT (oJblile GoJbliel BeaH-
YHHBL,

Ha ocHOBaHHM 3THX NpPeANOCHIIOK, H3 KOTOPHIX BTOpPAsS SIBJISI-
eTcsl BbIpaXKeHHEM OJHOrO M3 OCHOBHBIX MPHHIUIIOB AHTHYHOHN
MaTeMaTHKH O GecKOHeUHOH NeJHMOCTH BeJHUYHH H  BBLITEKaeT,
KaK M TpeTbs, H3 «akcHOMBl Apxumenas [134, xH. V, npennoxe-
HHe 4], IPOBOAHTCS JOKa3aTeJbCTBO TOrO, UTO o6a OmpeleseHHs
TPONOPIHOHAJbHOCTH PAaBHOCHAbHBL. PaccMaTpHBAIOTCS UeTHIpe
BequunHbl A, B, C, D, npeAnosioxeHHBE NPONOPLHOHANbHBIMH
COTJIacHO aHTH(alipeTHYeCKOMY OMNpefesneHHI0. 3aTeM OepyTcs
paBHokpatuele oT A, C u ot B, D ¥ JokasbiBaeTcs, yTo JJs HUX
OMHOBPEMEHHO BHINIOJIHAIOTCS YCAOBUSA: MHG0 mA =nb u mC=nD,
au6o mA>nb u mC>nD, au6o mA<nb u mC<nD, T. e. paH-
Hbl€ BE&JIHUHHBI SIBJSIOTCA IPONOPIHOHANBHBIMH TaKXe H B CMBIC-
Je Teopun EBkaupa. JloxasaTeJbCTBO NPOBELEHO CHauada IJs
caydasi, Korfla JaHHble BeJIHYHHB HMEIOT MeXay co6ol YHCI0Boe
OTHOLIEHHE, a 3aTeM AJA Clyyas, KOTAA HX OTHOIIEHHE He Bhlpa-
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JKaeTcs OTHOLIEHHeM IieJIblX YHCeJ; NMPH 3TOM OOKa3aTeJdbCTBO
BTODOrO cJayyasi CBOAUTCS K [TEPBOMY.

Omap XafiaM cBoe H0Ka3aTeJlbCTBO 3KBHBAJEHTHOCTH OGEHX
TeODHH (TaKXKe CHayaJa [Jsi YHCJIOBOTO, a 3aTeM JMJs HEUHCJO-
BOTO OTHOILEHWH BEJMYMH) OCHOBHIBAET Ha [PEANOCHIKE, YT-
BepXKJawllell CcylecTBOBAHHe YeTBEPTOH IPOMOPHUOHAJBHOH K
TpeM JaHHLIM BeJMYHHAM. DTY TNPEeANOCEIKY OH J0Ka3kBaerT,
onupasicb Ha 2-e H 3-e MpensoXKeHHs, cHOpMYNHPOBaHHble HOH
an-XalicaMOM, KOTOpBIE BHITEKAIOT H3 aKCHOMBI Apxumena. XoTs
paccyxnuenne XafisiMa ¢ COBPEMEHHON TOYKH 3peHHs HeZocTa-
TOYHO CTPOrO, €ro MONBITKA OO0Ka3aTb 3TO BaXKHOE YTBEPXIeHHe
sIBHJIach NepBofl (HACKOJbKO cefyac M3BECTHO) B HCTODHH MaTe-
MaTHKH [ONBITKOM Takoro pond [290, ctp. 125; 384, crp. 242l
Uto6rl moguepkHyTh 3Ty 3aciyry Owmapa Xafisma, HalOMHHM,
YTO OTCYTCTBHE TEOPEMBl O CYLIECTBOBAHMH UeTBEpTOl mporop-
IHOHAJBHOM [IJS CAyYas NPOH3BOJBHBIX BeJHYHH SIBUJIOChH CE€Db-
e3HbIM mpoGesom B obuieil Teopuu oTHouneHH# Emnokca — EB-
KJIHIa.

Antudafipernyeckas TeODHH, pasBHTAs MaTeMaTHKaMH CTpPaH
HcaaMa, HaMHoro GoJgbllle COOTBETCTBOBAJAa HX HHTepecaM, UeM
Teopust Epnokca — EBkanaa, Tax Kak BHIABJsIA CYLIHOCTb OTHO-
UTeHHS C H3MEPHTENBbHO! TOUKH 3peHHs. OnpeneieHHe NPOIOPLHH
yepe3 ajropuTM EBKJIHAA 1aBajO BO3MOXHOCTb HeIOCDEeICTBEH-
HO CTPOMTbH pallHOHAJbHbie NPHOJMIKEHHS K HPPANUOHAIbHBIM
OTHOUIEHHSIM C JI060# CTelmeHbI0 TOYHOCTH, T. €. DEIIHTb OJHY
H3 3a]ay, KOTODOH CpelHEBEKOBble MAaTEMATHKH MPHIaBaJH
GoJbIOe 3HAUEHHe,

§ 3. TeopHa coCTaBHbLIX OTHGUWEHHH

Pa3pa6oTKa yueHHsS O COCTABHBIX OTHOLIEHHUSIX — BaxKHeHLIHH
war B Da3BHTHU TOHSATUS yHcaa, TaKxkKe CAeNaHHBE MaTeMaTH-
KaMH cTpaH uciaama. Kak cxas3aHO BHILIE, NTOHSITHE «COCTABHOIO
OTHOILIEHUS», COOTBETCTRYIOLIEE COBPEMEHHOMY IOHATHIO NPOH3~
BeJleHHS OTHOIUeHHH, Gplo BBeleHo EBkaunom B 9 u 10 onpene-
nenunx kHuru X «Havan». OgHako 31ech peub mja JHIBb O ABYX
YACTHBIX CJAYy4asX: O «IBOHHOM» H «TPOHHOM» OTHOIUEHHAX HJIH,
HHBIMH CJIOBaMH, G BO3BEIEHUH OTHOLIEHHS B KBaJipaT H B KYyO.
B To ke Bpems B KHHre VI (mpemsoxenue 23) HCIOAb3yeTcs
IIOHATHE COCTABHOTO OTHOIIEHHs AJs o6LIero cjayuyasl, Ho He OIl-
peneasierca. DToT mpobes B cHcTeMe ompeledeHud EBkiaupa 3a-
CTaBHJ [O3JAHEHIIHX KOMMEHTA4TOPOB CGHOpPMYJAHPOBaTh ofliee
ompefieJieHHe COCTABHOTO OTHOIUEHHsI, KOTOpOe H OHJO BBeIEeHO
B «Hauvana» kKak 5-e ompefeneHHe KHHTH VI.
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[TombiTKa CTPOro OBOCHOBATH TEOPHIO COCTABHBIX OTHOLIEHHH
NpHBesa K TEOPETHUYECKOMY paclpOCTPAHEHHIO IOHATHA UHCAA

Ha OTHOIIEHHd BEJHUYHH.
HepBbIe H3BECTHbIE COUHMHEHHSI, B KOTOPbLIX CHCTEMAaTHYECKH

H3JI03KEHO YUEeHHEe O COCTABHHEIX OTHOLIEHHAX, 3TO TPAKTaThl AxMa-
ga u6" IOcyoda (cm. ra. II, § 3, m. 18) [436, 461] u Cabura uGH
Kopps! an-XappaHu «KHHra o COCTaBJEHHH OTHOIUIEHHH; PYCCKHH
nepeBojl BTOPOrO H3 HUX BblNoJHeH HegaBHo b. A. Posendeannom
u JI. M. Kapnosoit [292, 293] no pykonucu (2457, 15°, aa1. 60 06. —
75 06.) Ilapuxckoit HanuoHanbHo#t GuGJHOTEKH. DTOT TPaKTaT
COCTOHT M3 TpexX [VIaB: B JBYX IEePBbIX H3/araercsl TEOPHS, a Mo-
c/eIHsAS CONEPKHT 3a4auy Ha COCTABJEHHE OTHOIIEHHH, BO3HHK-
I¥e B BEIUHC/AHTENbHON NpaKTHKe,

OnpeneneHne COCTABJAEHHs OTHOWEHW# u 06paTHO# onepa-
MK — BbIeJeHNe OTHOWEHHUH, — BhepxanHoe B Ayxe EBkauaa,
npexpjaraeTcs CHauaJla JJs YacTHOTO cJydas ,IPHMBIKAOMIHX

OTHOLIEHHH “ KOrja OTHOIUIEHHA UMEIOT OLHMHAKOBLIH UJieH, T. €,

A
B
OTHOWIeHHH OHO (popmyaupyercs tak: ,OTHolIedHe, cocTaBJ/eH-
HOEe M3 OTHOIUEHHH, eCJH OHH IDUMBIKAKOT APYT K Apyry, —
3TO OTHOIIEHHe JAPYr K JAPYLy TeX 4/€HOB, KOTOPhle OKAaakbl-
BAIOTCA HA KpPafgxX OTHOWIEHUH C paBHbIMU 4Y/J€HAMH, [IpHUYEM
OpEAbIAYIIHA U/JE€H OJHOTO M3 3THX OTHOILEHHH — IpeablAyIiui
4yJeH MOJYYEHHOIO OTHOIIEHHs, 4 [OCJeLYIOWHNl Y/JeH BTOPOTO
OTHOIIEHHSA ~— NOCAEAYIOIHA u/JeH NOJYUEHHOrO OTHOLIEeHHT".

JpyruMH CJIOBaMH, UMeeTCs B BHAY, UTO %= —g«x%. Cie-

jpoBaresbHo, Cabur u6H Koppa ompejenser cocTaBHOe OTHOIlIE-
HHE AHAJOTHUYHO TOMY, Kak onpejeausa EBK/JIHI nBOHHOE H TpOil-
Hue OTHOLIEHHd, H He IOJb3yeTcsd I[OHATHEM ,KOJHUECTBA OT-
HomeHns“, (QUrypupymomero B omnpeneneduu Teona. CooTser-
CTBEHHO OIIPENeNeHO H ,BHAeJNEHHe“ OTHOILIeHHd: B Cjayuae

B
" —C—.—>,a sareM M A4 obimero cayuas. [ng IPHUMBIKAOUIHX

" A C
» IPHMBIKAIOMHUX OTHOILIEHMH “ B H Wl BBIJEJI€HHBIM OTHOIIEC-

A
HHEM Ha3BaHO OTHOIIEHHE ol a B ¢jydae ,IIpUMBIKAOIMHUX OTHO-

au A A C
WeHUA" 5= H -z — OTHOIUEHHE —&-. Omnpezensisi  CcoCTaBJAeHHe

OTHOWEHHH B ob6wem cayuae, Cabur ubu Koppa paccmaTpuBaer
ABd NPHMBIKAIOWMX OTHOUICHHS, DaBHHE IAHHBIM, H IIOJb3YeTCH
IpDH 3TOM TeOpeMO# O UYEeTBEPTOM NPONOPLHOHAIBHOH; T. e.

A
€CJH JAaHBl OTHOIIeHHA T H o TO BBOIATCSI TakKXe€ Be/JUUYH-
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A L
Ha L Takas, YTO —p-= -, H 3aTeM BEJHUYHHa M -rakasg, uTO

C
D
L M
BaeTCs OTHOLIEHHe, COCTAaBAEHHOE H3 3r M AHanoruuto om-
penrendeTcs H BhIeJNeHHE OTHOIIEHHA B ofwWweM cayuae.
Beexss atH ompenenenus, Ca6ur ubH Koppa mnepexomur K
H3YUEHHIO COCTaBHBIX OTHOLIEHHH, SABJAIOMMUXCA CJAEICTBHEM

JAHHOT'O COCTaBHOI'O OTHOLIEHHA. I—IaanMep, €CJH JAaHO OTHO-

A E
meHue ?=-%><T, TO KdK CJEICTBHA H3 HEro IMOJaYYaloTcHd

M A C
:_1\./—' Toerza cocraBJeHHBIM HS?' H 5l OTHOLIEHHEM Ha3HI-

18 or”omenuii;

A c E
) F=5XF

-

TaK Kak
SofxExE, ExFobxxExt-
fxEei
D T TXF
S
9 T=TXF
5) %=—ﬁ—><% HT. L

Ilanee Cabutr u6u Koppa paccmaTpHBaeT MHOTOUHCJIEHHBIE CJY-
uaH, KOrZa [ABe HJH OoJee JBYX BEeJIHUHH, BXOISIUIHX B COCTaB-
Hble OTHOIIEHHS, paBHBI MeXaYy coboii.

liHTepecHo, 4To B HaHHOM TpaKTaTe IJf BeJIHYMH YHOTpeOG-
JSIOTCS TEPMHHB], KOTOPble B AHTHUHOH MaTeMaTHKe NPHMeHs-
JHCh TOJbKO K uncinaMm. Ca6ur u6r Koppa o6ocHoBbIBaeT 3TO:
«MEBl XOTHM H3JIOXHTb 3[eCb OTHOIIEHHs BEJIUYHH TaKUM obpa-
30M, uTOOH! BCE, OTHOCHILeeCs KO BCeM BETHUHMHAM, BBHINOJHSIOCH
B BHJ€e IPUMEpPOB Ha yHcJaax... [103TOMY BeJIHYMHA Y HAC IOHH-
Maercsi HJAM KaK BeJIHUHHA B CTApOM CMBICJIe CJIOBA, HJIH Kak
uncno»., OH rOBOPHUT 06 «YMHOXEHHH BEJHYHHEI HA BEJIHUHHY>
H HMeeT B BHMJAY NDH 3TOM HJH (B COOTBETCTBHH C TOHATHSMH
reOMeTpHYecKoH a/re6pH) MOCTPOeHHe NPSIMOYTOJbHHKA ¢ AaH-
HBIMH CTOpOHAMH, HJIH «B3fATHE 3TOH BeJUYMHBl KPATHOH IO YHC-
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Jy BEJHUYHH, €OCTABJSWIUHX APYryld BeJHYHHY U 0GpasylolluX
ee Mepy», UTO COBEPIUEHHO INPOTHBOPeudT Ayxy Esknupa. Tak
xe ceobonHo Cabut ubH Koppa npuMeHsieT K HenpephIBHHIM Be-
JHUUMHAM TEpPMHH «JeJeHHe».

ITono6Hoe cMelieHne apHGMeTHUECKOH H TreoMeTpHYecKol
TepMHHOJOTHH, BCTpeualoleecs, Kak MBI BUIENIH, U B OPYrHX
COUMHEHHAX HNaHHOrO NepHola, SBUJIOCh SPKHM MOKasaTesleM TO-
ro, YTO B MaTeMaTHKe [POHUCXOAMJIO IOCTelleHHOe 3aTYyLIeBhIBa-
HYe [PUHLHNNAJbHOrO PasiHuls MeXIy YHCJIaMH H BeJIHUYHHAMH,
yTO OBIJIO OJHHUM H3 HCXOJAHBIX IOJOXEHUHA Trpedeckod maTema-
THKHU. DTO CO3/aJI0 NPEINOCHUIKM H K TeOpeTHUecKH 0GOCHOBAH-
HOMY YHHUTOXEHHIO pas3JHuYUs MeXAy ABYMA YKas3aEHBIMH IIO-
HatuamMy., ONHaKO OCYILIeCTBHTb 3TO H, CJIeN0BaTe/NbHO, NOPBATbL
CO BCEMH MaTeMaTHUeCKUMH TPaJHUUUSAMHU OBIIO Ne/OM HelerkHM.
Cpenan Tako#d Iiar 3aMeyaTeJbHBIH YyueHBIH M OJHMH H3 CaMBbIX
CMenbX MBICIHTeneH cBoelt anoxu Omap Xaham.

Tperba uacTe TpaxkTaTa «KOMMEHTapuH K TPYLHOCTAM BO
BBeJleHHAX KHUTH EBKkauma» HaselBaeTcss «CocraBieHHe OTHO-
LUIeHHS U ero HccaefoBaHHe» [339, cTp. 141—146]. 3necy Xafisim
paccMaTpHBAeT Ype3BbIYaHHO Cepbe3Hoe C ero TOUYKH 3peHHs
TIOHSITHE COCTABHOTO OTHOIUIEHHSA, Ha KOTOPOM OCHOBHIBAIOTCS
«BaXHHE NpeNJOXKEeHHs 4aCTPOHOMHM M TeOMEeTPHH®», H CTaBHT
Llelb — «IONOJHUTh 3THMH BONpocaMu HayKy «Hauanas, Tak xax
CUHMTaeT H3NOXKeHHe EBKJIHAA HecoBeplleHHBIM. CBOW 3anxauy
Omap Xa#saMm BHIUT B TOM, UTOGBl [aTh «YyIOBJETBOPHUTENbHOE
reoMeTpHUYECKOe [OKa3aTeNbCTBO» €BKJHIOBA ONpENeNeHHs CO-
CTAaBHOTO OTHOIUEHHS, T. €. CTABUT BONPOC O [0OKAa3aTesbCTBe
OnpeJe/eHHs COCTABHOrO OTHOLUeHUs, faHHoro Caburom ubH Kop-
po#i, HCXOAA H3 onpefenenus TeoHa, T. e. U3 IOHATUS «KOJIHUECTBA
oTHoureHuss». Hys 3TOr0o eMy Heo6XOAMMO GBLIO pacnpoCTPaHHUTHL
MOHATHE YHUCJa Ha OTHOUIEHHE.

PaccmatpuBasi mpexie BCero ciayuaff, KOrfa [Be BeJHYHHBI
OTHOCATCA MeXAY cobOM, KakK YHCIO K YHCIY, OH TOBODHT, YTO
«IIPH 3TOM IpeANoNaralT eJHHHYHYI0 BeJNHYHHY, T. €. HEKOTO-
PYIO BENHUHHY, KOTODYIO Ha3HIBAIOT efHHHIEH H ¢ KOTOpPOH CBf-
3BIBAIOT BCe OCTaNbHble BeNMUMHBI»., EcCAH e BeIMYHHBI He
HMEIOT MeX1y coG0# YHMCJIOBOro OTHOLUEHHS, TO 3[eCh HMEITCsS
IBe BO3MOXKHOCTH:

1) nubo xBaapaT MaHHOH BeNMUHHEl OTHOCHTCH K KBajpaTy
€NVHHYHON BeJHUHMHBI, KAK 4HCJIO K YMCJIY, JHGO KBagpaT OTHO-
CHTCA K KBaJpaTy KBaJApaTa eIHHHYHOH BeJHUYUHBI, KaK YHCJIO K
YHCIY ¥ T. ., T. €, OTHOLIEHHS CTENeHel BeJIHUMHB «CBA3LIBAIOTCS
€ YHCIIOM>»;

2) «Mepa OTHOLUEHHSI OCTA€TCH HEH3BECTHOH, KOTAa HeBO3-
MOXHO HAaHTH CPeNCTBO NMOCTHIHYTh BEJHUHHY 5TOCO OTHOLIEHHS
H CBA34Tb €ro C NPUHATOH elUHULEH>.
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Hns o6oux stux cayuaes XafisiM yTBepkJaer, uTO «HEOOXO-
JHMO, YTOOBl KaXKJ0e OTHOLIEHHEe SBJSJIOCh BEIHUHHOHN, TaK 4TO
MOXHO BBIGPATh 3a eHHHLY BeJUYHHY TOTO Xe pojaas. [Ipu 3TOM
OH CTaBHUT Bomnpoc: «MoKeT JH OTHOWEHHe BeJUYHH OLITH IO
CYLIeCTBY UHCJOM, HJIH OHO TOJBKO CONPOBOXKAAETCS UYHCJAOM,
HIH OTHOLIeHHe CBS3aHO C YHCJOM He II0 CBOeH INpupoje, a C
NOMOIIBI0 4Yero-HHGYAb BHELIHEro, HJH OTHOIUIEHHE CBSI3aHO C
YHCJIOM 1O CBOeH NMpHUpOJEe W He HYXJaeTcs HH B UeM BHeLIHEM»
[339, cTp. 142]. OrBeuyas Ha 5TOT BIOPOC, OH JHONMYCKAET —— BCTY-
nas B INPOTHBOpeYHe C AHTHYHOH YCTAHOBKOH O HeEIeJHMOCTH
eIHHUIL — HEKOTOPYIO [IeMHMYI0 €eIMHHLY H C €e MOMOIIbIc
BBONUT 0600LIeHHOe NMOHSITHE YHCJa, BKJAKOYAWllee B cebsl H Hp-
palHoHaJbHOE OTHOLIEHHE,

Paccyxnenue nposefeHo clenywolium obpasom. [lpu noxasa-
TEeJNbCTBE NPENJIOKEHUST O TOM, uTo ecld A, B, C — TpH OQHODPOI-
Hble BeJHUHHH, TO OTHOlIeHHe A K C cOCTaBleHO H3 OTHOLIEHUS
A K B u orHomenus1 B x C (T. e. NpelJOXKeHHs], COBIAAIOLIErO
C eBKJIHJOBEIM OIpejleJeHHeM COCTABHOIO OTHOUIeHHs), Xa#aMm
BBOJHUT €JHHHIY H IpeAjaraer CAeJaThb ee OTHOIIEHHE K HeKO-
Topolt BennunHe G TakuM xe, KaK oTHowenuwe A k B. IIpn atom
oH roBoputT: «byneM cMoTperp Ha BenuuuHy G He Kak Ha JH-
HHI0, MOBEPXHOCTh, TEJO HJIM BpeMs, HO OyJeM CMOTpeTb Ha Hee,
KaK Ha BeJHUHHY, OTBJIEUEHHYI0 pa3yMOM OT BCEro 3TOro W MHpH-
HaaJexallyio K yHcaaM, HO He K uHcjJaM abCONIOTHEIM H HACTO-
FIILHMM, TaK Kak oTHoweHHe A K B uacto Moxer U He GHITH UHC-
JIOBHIM, T. €. HeJb3sg HAHTH JBYX UHCeJ, OTHOIIeHHe KOTOPHIX
6b110 GBI paBHO 3TOMY OTHOWeHHIO» {339, cTp. 144—145]

Takum o6pasom, BeaHunHa G, NpUHaAJdexallas, Mo Onpeje-
JeHHo Xa#lsiMa, K UHcaaM (XOTH H «HE K uucjaaM abCOJIOTHBIM
H HAaCTOAIUHM>»), MOXKET OKa3aThCs H HppalyoHaJbHOH. UTOGH!
060CHOBaTb TaKOe ONpejeneHHe, OH YKA3bBAaeT, UTO B BEIUHCJIH-
TeJIbHOH NpPaKTHKe U 3eMJeMepHH B3ryfij Ha HPPalHOHAJbHOCTh,
KaK Ha YHCJI0 (DaKTHUECKH YKOpeHHJCH. « BEIUHCIUTeNH H 3eMJle-
Mephl YAaCTO TOBOPAT: NOJOBHHA eNVHUIBI HJIH TPeTb ee, HJIH
Kakasi-HUGyAb JApyras LoJsl ee, B TO BpeMs Kak eJUHHLA Hele-
JHMMa; OHH PacCMaTpPHUBAIOT He aGCOJIOTHYIO, HACTOSIIYIO eJHHH-
Iy, U3 KoTopo#l 06pasyloTcs HacTosliMe YHCIa, a NpeinoJaralor
enuuuny peauMoil. Jlasee OHM CPaBHMBAIOT BEJHUYHHBl C 3TOH
JeJHMOH eAMHHLIEH H ¢ uyHcaaMu, o6pa3oBaHHBIME H3 Hee, OHH
YacTO I'OBOPSAT: KOPEHb H3 MNATH, KOpeHb M3 JeCsiTH H T. L.—
HX CJ0Ba, AEHCTBHS H H3MeDeHHs HM300HMJIYIOT 3THMH BHIpaxe-
HHSIMH; [IPH 3TOM OHHM HMeEIOT B BHJY UHCJO IATh, COCTOsIee H3
VKa3aHHBIX AeauMblX efHHUL. Caenyer, uToGbl TH 3HAJ, 4YTO 3Ta
efHHHLA fABJSETCS [eIMMOH H BeJHUHHA, SBJSOILASCH [POH3-
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BOJIbHOH BeJMUYMHOH, PACCMATPHBAETCH KaK YHCJIO B YKa3aHHOM
HaMH cMbicae» [339, ctp. 145]L

PaccyxneHnsl, B KOTOPBIX OTHOLIEHHS] HECOH3MEPUMBIX BEJH-
UHH BBICTYNAIOT B POJIM MPPaUMOHAJMBHEIX YHCEJ, yKe 10 XalaMma
cTa/H OOBLIYHHIMH He TOJBKO Y NPAaKTHKOB, HO H B TEOPETHYECKHX
ycenenoBaHudax. IlogoGHble npuMepnl B GOJBUIOM KOJHYECTBE
HMeloTcsl B apaGCKUX KOMMeHTapuax K kuure X «Hauan», pac-
CMOTDEHHBIX B Npefnaylieft riase. OLHaKO, HACKOJBKO H3BECT-
HO cefiyac, HUKTO NOHATHE HPPALIMOHAJIBHOrO YHCJIA HE paccMmart-
pHBaJ ¢ Takof TOUKH 3peHHs, Kak XataM. Bce mpyrue moneITku
060CHOBaHHSA 3TOro MOHATHA (asHPOBAJHCh Ha TDEUYECKOH Teo-
pPHH OTHOIIEHUH M He NpeArnoJaraju TeOPeTHYeCKOTo paclpocTpa-
HEeHUs] NOHSTHUS YHUC/IA HA OTHOLIEHHUS.

OnpenenuB OTHOIIEHHE, KaK YUCJIO, XOTH U «He aGCOJIOTHOE
H HacToslee», OMap XalsM OmepUPyeT OTHOUIEHUAMH COTJIACHO
npaBusaM AefCTBUH HaJ YHCIaMHU Y IMOCJAeLOBATENBLHO NPUMEHs-
eT apHU(dMeTHYECKYI0 TEDMUHOJOTHIO («PaBEHCTBO OTHOLUEHHIT»,
«YMHOKEHHe OTHOLIeHUH»), KakK, BrpoueM, 310 fenaet CaGut u6H
Koppa.

HokasaTenbcTBo cOPMYJHPOBAHHOrO BHIIE MNPeJJIOXKEHHSA
NPOBOJUTCA CJAeNYIOLIUM o6pa3oM: Iocje BBeHeHWS eNHHHIBI H

TaKo# BeJHYHUHBI G, ‘{TO§=§, «cpesaeM OTHOLIeHHe eJHHHIBI

k BeauuuHe D, xax A X C, T. e. A ot”HocuTcsa K C, XaK egHHUUA
Kk C. [[Tycts manee] E oTHocuTcs X enunuue, kak C x B. Torna
110 PaBeHCTBY oTHOIEHHH A oTHocuTes K B, Kax E x D. Ho A otHo-
cutes K B, kKak enwHuua Kk G. Ilostomy E orHocuTcs K D, Kak
enuuuua K G, T. e, 3TH YeThlpe BEJHUYHHHI NPONOPUHOHAJBHEL, U,
CJI€/I0BATeJNbHO, NPOU3BeleHHe eNMHHIBl, SBJAAIOLIEHCH TpeThell,
Ha D, sBasiomylocss BTOPOH, paBHO NpPOU3BeleHHw E, ABAsAIO-
weica nepeoll, Ha G, siBasowefica yerBeptol. Ho G ectsb oTHO-
weHue A4 K B, E ectb otHowenue B x C, a D ecTb OTHOLIEHHe
A x C. TlostoMy npousBefieHHe oTHoweHuss A X B Ha oTHoLIe-
Hue B k C paBHO NPOU3BEAEHHIO eIUHULLI Ha D, T. . OTHOIIEHHIO
A x C. Ho npousBefileHHe eJMHUIBI Ha BCAKYIO Bellib eCTb B TOUY-
HOCTH 3Ta Bellb, HH GOJbIlle U HY MeHblue. [103TOMY NIpoHU3BeJle-
uve oTHoweHHs A x B Ha oTHowenue B k C ecTb OTHOIIEHHe
A x C. DT0 ¥ ecTb TO, YTO MBI XOTeNH J0KasaTb» [339, cTp. 145].

Taxum o06pa3oM, OTHOLIeHHMEe — DALHOHAJbHOE M HPPaLlHo-
sHanpHoe —y Owmapa XaifisMa crajo ynciaoM. OH yetko chopmy-
JHPOBAJ ONpeJejeHHe 3TOTO pAacLIMPEHHOro INOHATHSA — 4YHCJa,
XOTS W C U3BECTHBHIMH OTOBODKaMH, KOTOpBIE, IPHHHMASA BO BHH-
MaHHEe CHJY MaTeMaTHUECKHX TpaJulu#, OBIM BIIOJHE ecTecT-
BEHHBL,

Yuenue Xafima 0 uydcje GbIJIO MPOLOJANKEHO APYTHM BhHIAIO-
muMcsa MateMaTukoM — Hacup an-Junom at-Tycu. B anamenu-
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TOM «TpaKraTe O IIOJHOM YeTHPEXCTOPOHHUKe» (KHTAG aJ-IIaKkm
aJI-KHTa), CHIrpaBllieM OTPOMHYIO DOJIb B DA3BHTHH TPUTOHOMET-
PHH, OH H3JIOXKHJ TEOPHIO COCTABHBIX OTHOLIEHHIl, pacCMaTpHBas
OTHOILIEHHE KaK YHCJ0. DTO COUHHEHHe BIepBhle OBLIO H3JAHO
Ha ¢paHuysckoM u apaGcKom si3bIKax B 1891 r. [463], a B
1952 r. nosiBusiocs B pycckoMm mepesoje [176, 177, 222, 223, 267,
268, 327, 449].

CocraBHOe OTHOLIEHHE H ero CBOHCTBa PacCMATpPHBAIOTCH B
nepBol kHure ¢TpakraTa O IOJIHOM UYETHIpeXCTOPOHHHKe». OHa
cocTOUT u3 14 mpemoxenud {327, crp. 20—40). HanomHEuB npen-
BApHTEJbHO OMNpeJeseHHe COCTABHOTO OTHOIIEHHS! H3 KHHTH VI
«Hayan», ocHOBaHHOe Ha NOHATHH «KOJHYECTBA OTHOLIEHHUSY,
aT-Tycu JN0oKa3bIBaeT, HCXOHsl U3 3TOTO ONpeJlesieHHs, Npeasoxe-
HHe: «Ecju HaHH TpPH ONHOPOJHbLIE BeJHUHHEBI, HaxoJsluuecs
MeXJIy co6ol B ONpele/IeHHBIX OTHOILIEHHSX, TO OTHOLIEHHe Nep-
BOH BeJIMUHHBI KO BTODOH COCTABJIEHO M3 OTHOLIEHHH NepBOiH Be-
JIMYHHBL K TPeTbell U TpeTbell BeJHUHHBl KO BTOPOH». Takum 06-
pasoM, OH, Kak H Omap XafiaM, OBTOPSIET OnpefesieHHe COCTaB-
Horo orHomeHusi, narHoe CabutoM ubH Koppoll, Kak TeopeMy.

B xonme jnoxasatenbcTBa aT-TycH Tak onpejensieT IOHATHE
KOJIHYecTBAa OTHOIUEHHS: €CJIH HaHbl TPH OJAHOPOJHbIE BEJHMUHMHBL
A, B, C ¥ enuHnua, TO <INpeNNoJOXKHM, YTO 3Ta e[MHHLA H3Me-
psier BesuunHy E tak xe, kak A usmepser C, elMHHUa U3MepsieT
BenuuuHy D Tak ke, kak C usmepsier B, eiuHHUa H3MepsieT
Beqnunny F tax ke, xak A usmepsier B. Torna sennunHa E

ABJISAETCH KOJHUECTBOM OTHOLUEHHS ol BeJiMyHHa D saBasercsd
C
KOJINUeCTBOM OTHOILIEHHA B a BequuuHa F dBjsercs KoJauuyecT-

BOM OTHOLIEHHS —g—» [327, cTp. 21—22]. CnenoBaTesibHO, NOA KO-

JIMYeCTBOM OTHOLIEHHS LBYX BeJHYHH aT-TycH NOHHUMaeT TaKyw
BeJMUHMHY, KOTODas HAXOAUTCS K eIHHHYHOH BeJHYHMHe B JaH-
HoM oTHomeHund. Hajee ar-Tycu rosopurt: «IlosToMy Kaxmoe H3
5THX OTHOLIEHHA MoxeT OBITb Ha3BaHO 4YHCJIOM, H3MEpSEMBIM
eIMHHIEH, TAK e Kak INPEeIIIeCTBYIOIUHA YJeH OTHOLIeHHS H3-
MepsieTCss TOCJeAYHIIUM ujeHOM. TaK KaK YMHOMXeHHe OMHOTO
yycja Ha JAPYroe ecTb AeHCTBHE, COCTOSILEE B TOM, YTO IIePBOE
YHCJIO YBEJHUYMBAETCss BO CTOJBKO XK€ pa3, KaKOBO BTOPOE YHC-
Jo, TO COCTaBJIeHHe OJZHOrO OTHOLIEHHsS H3 JABYX HADYTHX eCTb
IeHCTBHe, COCTOsLlee B TOM, YTO KOJHYECTBO II€pPBOTO OTHOIIe-
HYSl YBeJMYHBAETCs BO CTOJBKO Pa3, KAKOBO KOJHYECTBO BTOPOTO
oTHolireHus. [1osToMy noKasbiBaeMass HaMH TeOpeMa MOXeT OHITb
3an{cara B BHJe: BeIHYHHa F aBjigercs NPOH3BeleHHEM BeJHUH-
HEl E ua D». Tem cameim aT-Tycu c euie GoOJbIIEH SICHOCTBIO,
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yem XafisiM, NOJUEPKHBAeT, YTO OH paccMaTpHBaeT OTHOLIEHHE
JBYX HeNpephIBHBIX BEJNHYHH KaK YHCIIO.

HspecTHO, 4To BnocaenctBud IHbooToH panm o6uree omnpeje-
JleHHe YHcla KaK OTHOIIEHHsT HEKOTODOH NPOH3BOJBbHON BeJHUH-
gpl K BeJHUHHE, OJHODOJHONH C Hell M NPHHATOH 3a eAMHHLY.

PaccMOTpeB BCe pasfiesbl YYeHHS O YHCJe Ha CPEJHEBEKOBOM
Bauxnem u CpenueM BocToke, MOXHO cllellaTb HEKOTODHIE BBI-
BOJHL.

MaTeMaTHKH 3TOTO NePHOJA NPHAEPKHBAMHUCh AHTHUHBIX BO3-
3peHHHl Ha YHCJO0 U BeJHYUHY, (OpMAaNbHO NPH3HABas MNPHHIH-
MHaNbHOe Da3MHyde MeXAY 3THMH NoHATHsAMH. OOHAKO, KaK Mbl
y6eAHIUCh, TIPOMCXOAKIO CTHPAHHE 3TOTO pas3iHuHsA: (aKTHuec-
KM NOHATHEe YHcaa GblIO DAcIpOCTPaHEHO cHauansa Ha JApobH H
HppalHOHaNbHble (KBaJpaTHHE U KyOHUeCcKHe) KOpHH, a 3aTeM HA
OTHOLIEHHUS MPOU3BOJBHBIX OJHODOAHBIX (COH3MEPHMBIX HJIH He-
COH3MEpPHMBIX) BEJHYHH. 3TO SBHJIOCH ECTECTBEHHBIM CJEJCT-
BHEM HOBOTO, II0 CPABHEHHIO C AHTHYHHIM, MOJAX0Ja K MaTeMaTH-
yecKo#l Hayke B LEJOM, KOrja Ha pPaBHBIX [IpaBax ¢ TeopeTHYec-
KUMH pa3sfenaMH B Hee GBLIH BKJIOUEHHl IpakTHyeckas apudme-
THKa ¥ adnarebpa.

IToTpe6HOCTH NPAaKTHKH BBI3BAJH HeOGXOAMMOCTH OODAaTHUTh-
¢ K pelleHHI0 pa3HOoOGpAa3HBIX NPHKJAANHBEIX 3aJay H CTPEMHTb-
cd TOJYUYHTh INIPH 3TOM BO3MOXKKEO (oJee TOYHBIE pe3yJbTaTHI,
YTO, B CBOIO OYepelb, NPUBENIO K B3IIALY Ha OTHOHIEHUS KakK
Ha yucJia paluoHaJAbHble (Zpo6H) M HppalHOHANbHBIE (KODHHM).

UucnoBas CYHHOCTh HPPALMOHAMLHOTO NpPOABIANAChH, KOrja
OKa3bIBAJIOCh HYKHBIM NDUOJNHIKEHHO BBIDA3UTb 3HaueHHe Hppa-
LMOHANBHOTO KOPHS ¢ IOMONIbIO PallHOHANBHBEIX uuces. B obuxo-
7e MaTeMaTHKOB NPOYHOE MeCTO 3aHSJIO KHAHBHOE», BHIPAXKAACDH
cnopamu H. Dyp6aku, NOHSITHe AeHCTBUTEJBHOTO I[IOJIOXKHTENb-
HOro 4HcJaa: «DTO NOHATHE He MOANAETCS TOUHOMY ONpeflesIeHHIo,
HO €ro MOXHO BBIPa3UThb, CKa3aB, YTO YHCJIO paccMaTpHBaeTcs
KaK onpefeneHHoe GJarogaps BO3MOKHOCTH IIONYy4YaTb ero IpH-
GaMKeHHbIE 3HaYeHHS M BBOLUTb MX B BHIUHCIEHHsS» [77, cTp. 146].

OnHako pe3yJbTaThl, NOJYYEHHblE B BBIYHCIHTENBHOH NpPakK-
THKE, B TO K€ BPeMS PacCMaTPHUBAJUCh U C TEOPeTHUECKOH TOYKH
3peHUdA, NpHueM B 06JaCTH TEOPHH MATEMATHKH CTADAJHCh IIPH-
JI€PKUBATHCA JIOTHYECKH 3aBEPLIEHHOr0 yueHHsl rpekoB. Mmen-
HO 3THM OGBSCHSETCS MOJYEPKHYTOE BHUMAaHHe, KOTOpOe OHH 06-
pamany Ha KaaccH(UKAUMI0 KBaADPAaTHYHBIX M OHKBAJAPAaTHUHBIX
HppalLMOHANBHOCTER M TEeOPHIO oTHouweHu#. Ho HOBHH moaxold
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K Tpo6/eMe HDpalHOHAJLHOTO 3aCTaBHJ IIEPEOCMEBICIHThL KJac-
CHYeCKHe TeOpHH; B pe3dyabraTe KHHra X «Hauan» EBkauna 6bl-
Jla H3JIoXKeHa B apudmeTHyeckod ¢GopMe H BO3pOXKAeHa aHTH-
¢bafpeTHueckas TeOpHs OTHOIIEHHUH.

[TbiTasics 06ocHOBATH TPOUCXOAUBIIEE CTHPAHHE MPOTHBOINO-
JIOKHOCTH MEeXJIY YHCJIOM M BeJHUYMHOH (BHIpasuBlleecs, B Ya-
CTHOCTH, B NOCTOSTHHOM CMeIIeHHH apH@MeTHUeCKOH H reoMeTpH-
YECKOH TepMHHOJIOTHH), MaTeMaTHKH INPHIWIH K YCTAHOBJEHHIO
B3aMMOOJHO3HAYHOI'O COOTBETCTBHS MEXIY YHCIaMH H KBajapaT-
HBIMH KODHSMH, C OJHOH CTODOHBI, H NPSMOJHHEHHEIMH OTpes-
KaMH —c gppyro#i (VM6 an-Barmagu), Mubl Bupgenu, Kak Hapy-
IIaJCcs MNPUHUHUIN ONHOPOLHOCTH — BaXKHeillee TpeGoBaHHe reo-
MeTpHYeCKOH asireGphl I'DEKOB — M KakK B peadyJbrare ObLIO CO3-
JlaHo cBoeoOpa3Hoe HcuHcieHHe oTpe3koB (M6u an-Barmanu).
TaxuM o6pa3oM, MOXKHO NPOCHENHTb 3apOoXKAEHHe HIelH, KOTO-
pBle BIOCJTEACTBHH ObUIH CHOPMYJIHPOBAHBI BeJHKHM JleKapToM.

MHorne BaxHbBle pe3yabTaThl He MOJYYHIH TEOpeTHUeCKOro
PasBUTHS B TpyZax OoJjee NO3JHHX BOCTOYHBIX MaTeMaTHKOB.
He nbiTasick naTh 3TOMY HCYEPIBIBAIOLIEr0 OOGBSICHEHHS, YKaKeM
Jiuib, uyto nocsae XIII B. HHTEpech MaTeMaTHKOB CTpPaH HclIaMa
Bce 6osiee HANpaBJASIOTCS Ha pellleHHs NIpaKTHYECKHX 3ajay, BO3-
HUKAaWOUINX uYallle BCEro B aCTPOHOMHUH. B 3ToH o6nacTH oHH
fIOJYYHJIH 3aMeyaTeJbHble pe3yJabTaTel (HanpuMep, paGoThl yue-
HBIX IOKOJB! YJayrGeka)., IIpakTHueckHe BONDPOCH IIOCTEIEHHO
OTTECHSJIM Ha 3aQHUH TJIaH YUCTO TeopeTHUeckHe NpobJieMbl, B
TOM 4YHCJe U npobyeMy 060CHOBAaHUS TOHATHS HPPalMOHAJIBHOTIO
yycna. KpoMe Toro, BOCTOUYHble MaTeMaTHKH B CBOHX IIOMBIT-
Kax Takoro OGOCHOBAHMS CJIHIIKOM TSATOTEIH K KJacCHUecKOoH
TpPajHIMH, KOTOPas B 3TOM OTHOLIEHHH GblIa OeCIIOZHOH.

Hrak, B foJroM M CJIOXKHOM npouecce (GOpPMHPOBAHHA INOHS-
THA [LeACTBHTENbHOrO UUCaA TPYAbl MaTeMaTHKOB CpelHeBeKOo-
Boro buuxuero u Cpennero BocToka chirpajnu oueHb GOJBLIYIO
poJb, 3HaMeHys cofOH Hauaso HOBOrO NepHoJa HCTODHH MaTe-
MaTHkd. Ha 3asoxeHHOH MMH ocHOBe 6a3HpOBAJHCh HCCIENO-
BAHHUS €BDONEHCKHX CpelHEBEKOBHIX YYEHBIX, B COUMHEHHSX KOTO-
PBIX MBI HAXOLHMM SDKHH IIpHMEp INpeeMCTBEHHOCTH HayYHBIX
uuen.



Fnasa VIIl. 0 BJUAHUK TPYROB BOCTOYHBIX YYEHBIX
HA PA3BUTHE MATEMATHKW B EBPOIE

CouHHEHHs BOCTOYHHIX YYeHBIX, llepeBefeHHble ¢ apabCKoro
Ha JIATHHCKHE s3BIK, OKa3aJH OrPOMHOe BO3IefiCTBHe HaA eBpo-
mefickylo Hayky, B TOM YHCJe Ha MaTeMaTHKy. EcrecTBeHHO-
HayyHble B (punococKkue 3HAHUs, NOYEPIHYTHIE H3 3THX COYHHE-
HHH, NMOCAYXHUJIN HavaJoM IOL'beMa M Pa3BUTHS HAYKH B CpelHe-
BekoBol EBporme [27, 62, 70—72, 136, 145, 179, 204, 317, 332, 351,
358, 384, 461, 483, 548, 554, 576, 580—582, 608, 616, 625, 630,
633, 634, 774, 775, 817, 830, 840, 847, 881, 894].

BocTouHasi HayKa HayaJa npoHHKaTek B Ebpony B X B. ['naB-
HEIM NTYHKTOM 5TOT'O IIDOHHKHOBEHHs OBl1M ropoza KcenaHuu —
Kopnoea, CeBunbsi, ['peHazna, craBmiHe Co BpeMeHH 3aXBaTa
CTpaHbl apaGaMH BaXKHBIMH KYyJbTYpHBIMH LeHTpamu. Cloaa cre-
KaJIUCh YueHBle K3 pasJHYHBEIX eBpOneficKHX CTpaH, OCOGEHHO H3
Anraun, Mranuu, Mcnauuuy, u B XII B. 34ech passuia aKTHBHYIO
JesATeNbHOCTh IIKOJa BBIIAIOLIMNXCS MEPEBOJYHKOB M KOMMEHTA-
TOPOB.

Bosbllioe 3HAaueHHEe [JIS PA3BUTHA KYJAbTYPHBIX M HayuHBIX
KOHTaKTOB MMeJla TOPT'OBJsSI MEXJAy eBpOMNeHBCKMMH TroCylapcTBa-
MH ¥ cTpaHaMu BocToka, ocylIecTBJSBLIASCH TJIABHBIM 06pasoM
uyepes Cunuanio © Busanrumwo [27, 384, 580—5382, 847, 881]. 3ua-
YUTEJBHO  MEHBINYIO, XOTS YacTO IIpeyBeJMYMBAEMYI0, POJb B
3TOM OTHOLIEHHH ChIrpa/JH KpecToBble moxoasl [136, 728].

Bomnpockl, cBsizaHHBlE ¢ BJHSHHEM BOCTOYHOH HAYKH Ha HAYKy
PAHHETO eBpONEHCKOro CpPelHeBeKOBbS, Ype3BHYAfHO pasHO0G-
PAa3Hbl U pacCMaTpPHBAJHCh MHOTMMH aBTOpaMH. MEI OCTAHOBHMCS
JIMIIb Ha TeX, KOTOPhle KacaloTCs Pa3BUTHS BOCTOYHOTO YYEHHS O
yucJe. B yacTHOCTH, pacCMOTpPUM  JIATHHCKHE NepeBOAH ¢ apab-
CKOro f3plka W nepeoinl «Hauwana» EBkAnna, a TakXe ckaxem
HECKOJIBKO CJIOB O paHHEM 3Talle HUCTOPUH apH(METHKH M anref-
pHl B EBpore.
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§ 1. CpenHeBexoBbie eBponedcKHe nepeBORbl
MaTemaTH4yecKHX COYHHEHHH

Maremaruka eBponeHcKoro cpelHeBeKOBbs Ga3upoBastach Ha
HayaJbHBIX MaTeMaTHYeCKHX IIO3HAHHAX, COXPAHKBLINXCS B EB-
pome OT TIpeKo-pUMCKOH HayKH, M Ha J[JOCTHXKEHHSX YueHbIX
Bocroka.

Tpaauuun MareMaTHYeCKoro o0pa3oBaHHsA, YXOAHBIUHE KOp-
HSMH B DHMCKYIO HayKy, OBLIH XHBH B Espone Bmsiots no XV B.
[62, 581, 817]. B cOOTBETCTBHHM C 3THMH TPaAHUHIMH r€OMETpHS
HMeJ/la Ty K€ NPaKTHYeCKyl0 HanpaBJ/JeHHOCTb, YTO H Y PHMCKHX
3eMJeMepoB; apudMeTHKa OCHOBHIBAJACh HA JEHCTBHAX C MO-
Moubio abaka. PuMcKasi HyMmepauHs YKODeHHJach IPOYHO; H
nocse BBefeHHs apabcKux LUHGp onepaluy C YACJaMH, 3aIHCaH-
HBIMH B HOBOH CHCTeMe, JOJI'0 DPA3bLACHAJHUCh NMPH TTOMOLIY PHM--
ckux nudp [62].

Knaccugpukauus Hayk, COIJIACHO KOTOPOH OHH NoApasiens-
JHCh Ha «TPHBHYM» (rpaMMaTHKa, pHTODHKA M AHaJeKTHKa) M
«KBaJIpUBHYM» (apH(MeTHKa, reOMETPHs, aCTPOHOMHS, MY3HIKa),
TaKxKe BOCXOAHJa K puMasHaMm. CBeJeHHs 0 MaTeMaTHKe, cocO-
IaeMble Y4aulHMcs, JOJroe BpeMsi OFPAaHHYHBAJHCh JIHIIL HEKO-
TODLIMH cBoficTBaMH uHcesa (B nyxe apudmetuku Huxomaxa) u
pasbsiCHEHHEM OCHOBHBEIX MNOHSITHH TI'eOMETDHE B O6beMe KHHIH
1 «<Hauan» EBkanpa; raBHBIH pasfes acTPOHOMHH COCTAaBJSIH
CBEJIEHHS O KaJsleHaape.

Cpenu HauBoJiee pacrnpoCTPaHEHHBIX KHHT, NPEAHA3HAUEHHbBIX
08 00y4eHHsI, MOXKHO Ha3BaTb HECKOJbKO COUHHEHHH SHUHKJIO-
MeXMYecKOro XapakTepa, B TOM 4HCJe 3HUuKjonenud Mapuuana
Kaneans (V B.), Maxpo6ust (V—VI BB.), bosuus (V-—VI BB.),
Kaccuomopa (V—VI BB.). Bosuuit [551, 590, 892, 927}, upesBbi-
yaliHO NONMyJAPHBIH B cpelHeBeKOBO# EBpone aBTop, Hamucads
TpakTaThl «BBefeHHe B apHOMETHKY» (OCHOBAHHBIH Ha nepesoje
tpyna HukoMmaxa) u «Beenenne B My3nKy» [461]). Kaccuogop
npunuckiBa] Bosumio Takke nepeBoj Ha JaTHHCKHE s13bIK «Ha-
yasa» EBKAHAA, HO U3BECTHOE B HacToslllee speMsl CPeJHEBEKOBOe
COYMHEeHHe II0 reOMeTPHH, aBTOPOM KOTOpOro HasBaH bosuuil, no
MHEHHIO HCCJe[loBaTesell, HANHCAHO 3HAYHTEJNBHO NO3/HEE; OHO
noayuusao HasBaHHe «[IcesmoGosuufi» [384, 461, 587, 889]. Irto
COYMHEHHE CONEPXKHT DAL ONpeleseHHH U NpelJoxeHull (6e3
JOKa3aTeJbCTB) M3 KHHT [—IV «Hauam».

K yueHBIM, OCTABHBIIHM 3aMeTHHIH cJed B paHHefl cpelHeBe-
KoBOH MarteMaTHKe EBpomnbl, oTHocsTcs HpJaHACKHH MoHax Bena
Hocronourenubl#t (0Koso 673—735 rr.), HaNHCABLIHE COYMHEHHS
O XPOHOJIOTHH H naJgbleBoM cuete [384, 461], u Anbkyun (oxosc
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735—804 rr.) [384, 461, 704], a k Gomee mosguum — ['epbept
(okoso 940—1003), B nocaegHHe TOOBl CBOEH MKHU3HH CTABUIHH
nano#t Cuassectpom II [62, 72, 82, 452, 548—550].

BocTouyHas MaTeMaTHKa H3BecTtHa esponeiinam ¢ XI—XII BB.
Gaarofaps LWIMPOKO pa3BepHYBUIEHCA B 3TO BpeMs palGoTe mepe-
BOIUMKOB. KX TPyHObl CHIrpajH BaiKHEHIIYIO POJb B HCTODHH
HAyKH, TAK KaK OHH BIepBHe II0O3HaKOMuJIH EBpony c mopuH-
HBIMH COYMHEHHSIMH TpedyecKHX KJacCHKOB, COXPaHHBIIHMHCS R
apa6CKUX MepeBOfaxX, H C OPHTHHAJBHBIMH TPYLaMH BOCTOYHBIX
yueHbIX. [esTeNbHOCTE JIOfeH, BO3POKAABIINX MATEMATHYECKYIO
HayKy IoCJ/e JOJTOTo NMepHoia, Koria Kpyr 3HaHHH 110 MaTeMaTH-
Ke OrpaHHuHBaJICs YueHHeM Doslus, npelicTaB/seT OOJbIIOH
HHTEpeC ¢ TOUKH 3DEHHA HCTOPDUH MAaTeMaTHKH, M I[103TOMY
IIOHATHO, YTO OHA JOCTATOYHO NOAPOOHO OCBElleHa B JHTEpaType
[376, 384, 430, 432, 439, 440, 461, 525—534, 554, 619, 623, 630,
634, 774, 775, 828, 830, 1029].

B uuc/e nepeBOLYHKOB OBbIIM JOAM pas3/IHUHBIX HAIMOHAJb-
HOCTel; CpellH HHUX He BCe BJalesH OJHOBPEMEHHO apalCKHM H
JATHHCKHM si3blkaMH. [T03TOMY HEKOTOpble TPAKTATH OBLIH Iepe-
BeleHbl CHavaJa Ha HCOAHCKHH U ApeBHeeBPEHCKHil #3BIKH, a
3aTeM Ha JIaTHHCKHUH.

MaTeMaTHuecKHe M acCTPOHOMHUYECKHe TpaKTaTel Hapany ¢
TPYLAMH [0 MeJHLHHE NpPHBJEKAJH B 3TO BpeMs HauboJbluee
purManue. CounHeHus aJq-Xopesmu, an-Papranm, an-Haitpusm,
Hon an-Xaiicama, M6u Cunbl, an-bBartranu, M6y Pywpa u apy-
rUX CKOpPO JIEIVIH B OCHOBY eCTEeCTBEHHO-HAYUHOro 06pa3oBaHUS,
a2 UMeHa HX aBTODOB B JIATHHCKOH TpaHCKpHmuuu (Asaropurmyc,
Anpnparanye, Anapuumyc, Anbrased, Asuuenna, Asb6arer-
HHyC, ABeppo3c) NPHOGPENH OrpOMHYIO MONY/ASPHOCTh KaK CHM-
BOJIBI MYIPOCTH H YYeHOCTH.

K nepBuiM M HauGosee BBILAIOUIMMCS NNePEBOLUHKAM MaTeMa-
THYECKOH JIUTEPATYypEl OTOCHTCSl aHTVIMHCKH{I GeHeIUKTHHCKHH
moHax Apnenapn us Bara[587,774, 830, 1029]. M3 neMHOrHX coxpa-
HUBIIHXCH CBEJEHHIl 0 HEM MOKHO 3aKJ/IOUUTh, UTO KUJ OH OKOJIO
1120-—1130 rr. u 6Bl U3BECTHEIM YUEHBIM CBOEro BpeMeHH, aBTO-
poM psifia OpUrHHAJABHBIX counHeHui. [To6riBag B HMcnanuu, [pe-
uny, Manoit A3un u Erunte, oH NO3HAKOMHUJICA C TPYAAMH BOC-
TOYHBIX MATEMATHKOB M I€PEBEJ MHOTHe H3 HHX ¢ apa6CKoro Ha
JATHHCKHH  A3HIK. EMy NpHHAJexaT, B YaCTHOCTH, MEPEBOLBL
«Hawan» Eskauga u tabanu an-Xopesmu B 06paGoTke af-
MaKpuTH; MMeeTcs NpeaIoJIoKEeHHe [623], uto ou aBTOp mepe-
BOJA apH(pMETHYECKOro TPaKTara aj-XOpe3MH.

MHorounc/neRHEIMH NepeBOfaMH ¢ apabckoro TPYAOB 1o -
JOCOQHH, MeMUHHE, aJXHMHH, a IVIaBHOE — II0 ACTPOHOMHH H
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MmaTeMaTHke, mnpocaaBuics Tepapio  Kpemoncku#i (1114—
1187 rr.), paGorasiuuii monroe BpeMsi B Mcnanuu [430, 432, 433,
554, 774, 830, 1029]. Cpenu nepeBeleHHBIX UM counHeHHH — «Ha-
vana» 4 «Jlanusie» EBkaunna, Tpyasl [1ronemes, Apxumena, MeHe-
nas, Anonsonus, Ca6ura u6n Koppsl, M6n an-Xaficama, aareG-
panyeckH# Tpakrtar an-Xope3MH U AD.

BuaueiMu  nepesomuukamu XII B. Guiiu Pobepr Yectepckui,
KoTopeli B 1145 r. nepeBen anrebpy an-Xopesmu [630, 634],
Hoann Cesusbckufi — aBrop Tpakrata «Kuura Adgropucma o
TpakraTe apubMeruku» [440, 525, 623] u mHOrHe Apyrue.

[Tepenava B EBponmy MaTeMaTH4YeCKHX H 4CTPOHOMHYECKHX
MO3HAHHWH IPEUYECKMX U CPEJHEBEKOBLIX BOCTOYHBIX YUEHBIX IpO-
MCXO0JHJIa Takke yepes Busaurtuwo., BusaHTufickas MarteMaruka
[384, 608] ucneiTeiBasna Ha cebe, ¢ ONHO! CTOPOHBI, INJHHHCTHUE-
CKoe, a ¢ Apyrof — uHauicko-apatckoe Bausguue. O6 3TOM CBU-
JeTeNbCTBYIOT, HanpuMep, apHbMeTHUecKoe counHeHue Makcuma
Ilnanypa (1260—1310 rr.) M McCaIeJOBaHHLIH HeJdaBHO BH3aH-
THHCKHUH 3agauHuk XV B. [608].

OcTaHOBHMCS HECKOJbKO NOApOOHEee Ha DAHHHX €BPONEHCKHX
nepeBofax «Hauan» EBkauna.

Bnepsrle, HACKOMBKO cefiyac M3BECTHO, 3TO COYHHEHHe Iepe-
Bes ¢ apabGckoro A3blka Ajenapn u3 bara npuGausuTenbHO B
1120 r. (pykonucH wuMeroTcs B Dpuranckom mysee, Oxcdopre,
Hiopubepre u 3pdypre). Bropo# no BpeMenn nepesol, BKIHOUYAK-
wui kHurd  XIV u XV, coenan B XII B. I'epapno KpeMoHCKUM.
K nepesony Apenappa Bo MHOroMm 6au30K mepesold «Hauaus»,
npuHajgjaexawmwuii yueHomy XIII B. [xoeauwpun Kamnaso uz Ho-
Baphl [431, 461, 532, 536a], kotoporo Pomxep bskon (1214—
1294 rr.) HasbiBaJ BBIJAIOIIKMCS MAaTEMATHKOM CBOErO BPeMEHH
[587] (puc. 24). Tpernit nepesox coenan TepmanoM uz Kapuuruu.

CnenyeT, KCTaTH, 3aMeTHTb, YTO BIJIOTL A0 XV B. EBkauaa,
apropa «Hauan», nyranu c ¢unocodom Epknugom u3 Meraphi;
sTa omubka Oblia ycrpaHena Xp. Knaesuem (1537—1612 rr.) B
€ro KOMMEHTHDPOBAHHOM u3faHuu «Hauan» [539]. Kpowme Toro,
cuuTany, 4To EBKIMA man MHmbL GOpMYJHPOBKH TEODEM, a J0Ka-
3aTeNbCTBA  HMX TNpHHaANexaT TeoHy AneKcaHADHHCKOMY; B
1599 r. K. Byreo (1492—1572 rr.) B npuMeyaHHsAX K COUHMHEHHIO
«O xBazparype kpyra» [461, 1. II, cTp. 517—519] noxasan Hesep-
HOCTb 3TOTO YTBEDXKIEHUS.

O6 ucrounukax nepswlX nepesonos «Hauan» u cBg3u mexny
HEUMH J0JIrO€ BpeMs He CYIIeCTBOBAJIO ONpPEelLeNeHHOro NpeacTaB-
Jenusi. Hexoropnie asropsl (Kectuep [639], JIu6pu [683]) BooGiue
He ynomuHaaH nepeBod 'epapmo Kpemonckoro. C apyroit ctopo-
HBl, CXOACTBO TepeBonoB Anenappia u Kamnano aubo cosceM He
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otMeyanoch (I'ankenp [576], Kectuep [639]), aubo BblCKasbBa-
Jock MHeHue (JIu6pu [683), Bioctendennn [1029]), uro KamnaHo
JIMIIb TIPOKOMMEHTHPOBAJ NepeBod Anenapaa.

Puc. 24. Crpanuua us mapanus ,Havan¢ Esxaupa B o6paboTke Kammaxo
(1482 r.).

B 1870 r. T'. BeiicenGopH [928, 929] cpaBHu PYKOINHCH nepe-
Boja Anenapna c nevyaTHHIM u3ZaHHeM nepeBoda Kamnao 4
YCTaHOBUJ pasfHuyKMe MeXIy HUMM: B ONpeleseHHsX, NocTyaaTax,
aKcuoMax, B GopMyJHPOBKE TpeiJoXKeHHH U B MOpsIKe HX cJe-
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ZoBaHHsA 06a IepeBojAa MOYTH MOJHOCTBIO COBINANAIOT, HO JOKa-
3aTeNbCTBA COBEPLUEHHO pasauuHbl (AJenapa NoKas3blBaeT Mpef-
JIOXKEHHS KPATKO H 4aCTO OPHTUHAJbHBIM CIIOCOOOM, a H3JOXKEeHHe
KaMnaHo cTosb e 06CTOSITENBbHO, KAK U €BKJAHI0BO, U MaJjo OT
HEro OTJIHYaercs). ABTOD cuuTaeT Haubo/ee BEPOSTHBHIM MDEATNO-
JIOXEHHE O TOM, YTO 3TH NepPeBOLH GBIIH CHEJAHHl C Pa3JHYHBIX
apabCKUX HCTOYHHKOB.

K npyromy sakmouennto npumen M. Kypue [485, 490, 494],
obHapyxuswinfi B MioHXeHe pyKomuck Tpakrarta XII B., Bo MHo-
TOM TEeKCTYaJbHO COBMAJNaBUIYI0 Kak ¢ MepeBoaaMu Anenapaa u
Kamnano, Tak u ¢ Gojee paHHUM TakK HaskBaeMmbM «[IceBmoGo-
3LHeM». DTO AAJ0 eMY BO3MOXHOCTh, BO-NEPBLIX, YTBEPXKAATh,
uro 1 fo XII B. cymecrBoBaJ moJHblil nepeson «Hauan» wenocpes-
CTBEHHO C T'DEUECKOro f3bIKa, & BO-BTOPHIX, BEHICKA34Th NPERNOJO-
sKeHHe, yTo Ajesjapj] HCHOJB30BAJ 3TOT TEKCT M TOJBLKO J0Kasa-
TeJbCTBA B3si1 U3 apabckol Bepcuu. Urto Kacaercs tekcra Kawm-
naHo, To Kypie cuutaer ero oTiM4ust OT TeKcta Apenapna
pe3yJbTaTOM  MepelesioK NepeNUCYHKOB, BHOCHBLUHX CBOH
MONPABKH HA OCHOBAHHMM HMEBIUHXCH V HUX apaGCKHX pyKomuceil.

Ty e MIOHXEHCKYI0O PYKONHCh HccJeloBaa nosnHee ['efiGepr
[590] u cmesmanm cyluecTBEHHO HHOH BBIBOJ: 11O €ro MHEHHIO, OHA
NOABUJIAChL B De3yJbTaTe COeJAUHEHHsI ABYX NEpPeBOJOB, H3 KOTO-
PHIX OAWH GBI CJeJaH C Cpeyeckoro, a Apyroil — ¢ apabckoro
Tekcra. OH o0paTu/1 BHHMAaHHE HA TO, YTO MPH CXOACTBE MEPEBO-
JoB Anenapna u KaMnaHo pasauuuss MeXAy HUMH CTOJb fB-
CTBEHHB, YTO TPYAHO BHJEThb B HHUX, KaK 3To Aeaaer Kypie,
BapUaHThl ONHOH U Toff xe Bepcuu. ['opasno GoJee BEPOSTHBHIM
lefiepr cuuTaeT MpeaNoJOXKeHHe, YTO 34ech Mbl BHIHM DAasjHy-
HEle 06paBoTKH OQHOTO M TOTO K€ ODHTHHA/IA, 3 TaK Kak fo0as-
JeHHS He HMEIOT HHYero oflero ¢ rpedecKHM TeKCTOM, TO HX
UCTOYHHK CJIefyeT HCKaTh B apalCKHX MepeBOfax, 0 KOTODHIX,
KaK OTMeuaeT aBTOpP, MBI, K COXKAJEHHIO, 3HAeM CJHIIKOM MaJo.

M. Kanrop [461, 1. II, cTp. 91, 92], cornacuBIIUCh C TeM, HTO,
oueBHAHO, Afenapa, KpoMe apaGCKOro TEKCTa, HMed nepel coboi
H DAHHIOI JAaTHHCKYI0 06paboTKy, 3aMeTHJ TaKXke, 4TO NPEeAmno-
JoxeHHe o6 Hcrnosnb3oBanuu KaMmmano nepeBona Ajenapia ompo-
BepraeTcsi, BO-NEDPBBIX, PA3JHYHEM B DacClOJOXKEHHH MaTepuasa
(Amenapn cHayaJa AaeTt AOKAa3aTeJbCTBO NPEIJOXKEHHS, a 3aTeM
ero ¢opMyJaHPOBKY, KaMmnaHo xe ciefyeT oGHYHOMY NOPSAKY)
¥, BO-BTOPbIX, T€M, 4T0 Afenapi oueHb KpaTok, 8 Kamnauo sua-
uHTeJbHO GoJee mpoctpaHeH W siced. CorsacHo Kantopy, no6as-
JIeHHS B NMepeBOLAX HMEJHCh B HCIOJNb30BAHHBIX OGOHMH aBTOpa-
MH apaGCcKHX BepCHsiX H OBLIM 3aHMCTBOBAHBI H3 HHUX TakK IXKe,
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KaK H HeKOTODhle TeDMHUHBI (Ha3BaHus almuayn u elmuarif ais
poMGa M HenpaBHJBHOTO YETHIPEXYTOJbHUKA).

T. Xuc [687] oT™MeruJ, uTo cnop o6 HCTOYHHKAX H B3aHMOCBS~
35X paHHHX NepeBofoB «Hawam» D0 cuX mop He MpHBEN K KakKo-
My-J1H6O ompeleseHHOMY 3aKJioueHHI0. OH CUHTAET, YTO IepeBo-
nbl Apenapna u Kamnana Hesb3s HasBaTh HE3aBHCHMBIMH, H
nosiaraet, yro KammaHo HcnosbsoBas mnepeson Allesnapna, HO
PACIIKDHJ 10Ka3aTe/NbCTBA C INOMOIIBI0 KaKoi-To apaGCcKoil mep-
cuu «Hauaa».

B noxaTeepixaeHHE CyllecTBOBaHHs paHHero (Zo XI B.) Jarus-
ckoro nepepona «Hauaj» ¢ rpeueckoro opHruHaja OH NPHBOTUT
CTapHHHBIE aHTJIHHCKHE CTHXH, B KOTODBIX FOBODHTCS, YTO EBKIHL
6bl1 H3BECTEH B AHTJHM yXKe B X B., OMHAKO, KaK I03Ke N0Ka3a.l
A. ©. Engram (Isis, IX, 1927, 234—238), 3170 MHeHHe olIHGOYHO,
HOO YMOMSIHYThIE CTHXH B AeHCTBUTENBHOCTH HE OTHOCATCS HH K
«Hauamam», HE K ADYroMy COuHMHeHHI0 EBKaHIA.

[lepeson «Hauau», npuHagnexamuii ['epapao Kpemonckomy,
YIOMHHAJCA B CIHHCKe ero couMHeHHuii [439], HO mosaroe Bpems
cuuTajcs  yrepaHueiM. O6GHapyxun ero B 1901—1904 rr.
A. Brépu6o. OH Halea TPH NOJHBIE PYKONHCH H PSA OTPLIBKOB
[429, 432] u ycrauoeusn aBTopcTBO ['epapmo. DTOT Nepepon He
3aBHCUT OT mepeeoga Anemsappa. Ilo muennto T. Xuca [587],
BO3MOXHO, ['epapno TakKiKe HCIOJb30BAJ HEH3BECTHYIO HAM paH-
HIOI0 JlaTHHCKyI0 BepcHio «Hauwana», oZHakKo B OCHOBHOM OH
laj TOYHBLIH mepeBoj apabCKoro Tekcra EBXJWAa, npHHaAjexa-
wero Cabuty ubs Koppe, Ha KOTOpPOro ciesaHsl MHOTOYHCJIEH-
Hble cchlKH. M3 BricKaswiBaHuit [epapio BHAHO, 4UTO OH, KaK H
W6u Kudtu [684], cuntan Cabuta aBTOpOM HE3aBHCHMOTO NEPEBO-
na «Hauwan» B mpoTtuBomosoxHocTs $IKy6y an-Hazumy [646],
npunuceBasero Cadury Juwb o6paboTky Bepcun Mcxaka HOH
Xynatta. ['epapno no6apua  TakxKe psil 3aMeuaHHH M NDHBEJ
JOTIOJIHHTEJBHO JOKAa3aTeJbCTBA, KOTOPHE, MO €ro CJ0BaM, HMe-
I0TCS1 B APYIHX apabckux Bepcusax «Hauadgs.

TToMEMO Tpex DacCMOTPEHHBIX CpPeIHEeBEKOBLIX €BPOMNeHCKHX
nepeeonoB «Hauan» EBxnuza, u3BecTeH Takke NMPHHAAJEXKAUIHA
l'epapno Kpemonckomy nepeBol KoMMeHTapHeB aH-Haipusu
(B aTHHH3HpoBaHHOH ¢(opMe AHapHIHYC) K 3TOMY COYHHEHHIO.
Pykonuch atoro neperoga Oblia ofHapyxena M. Kypue B Kpa-
KoBe U onyGJaHKoBaHa B 1899 r. B IOMOJHMTEJBHOM TOME K IOJI-
HOMy cofpaHHIO counHeduli EBkanna, usnamnomy M. T'efiGeprom
[494, 541]. Haxonxa M. Kypue sBuiace B cBoe BpeMsl GOJIBIIHM
cobuiTHeM. M3yueHHe 3TOTO TpakTara NPUBEJO K BBIBOAAM, BaX-
HBIM [IJIS1 UCTOPHH KaK IPeUYecKol, Tak H CpeJHeBEKOBOH (BocTOu-
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HOIl M eBpomeiickoif) MatemaTtuku [428, 430, 693, 855, 864,
866, 890].

JlaTHHCcKH#I  TeKeT KoMMeHTapus aH-Hallpusu nossosunt 3a-
MOJNHUTL  JIaKYHEl apabCcKoro TeKeTa, KOTODBIH COXpaHUJCH B
€IUHCTBEHHO! H3BECTHOH ceHuac JeHIeHCKOH PYKOIHCH, COZep-
Kaweld Tonbko Kuurun 1—VI «Hauan» [424]. B uactHocTH, 6BIIH
OGHApy>KeHbl WHTEpECHblE H3BJIEUEHHS] H3 T'PEYeCKHX KOMMEHTa-
pHeB X «Hauasmam», npuHaalexxamux I'epoHy M yueHHIM V—
VI BB. Cumnuukuio [423, 826] u Aranucy [244, 979, 693, 849, 890].

[Tocnenusiss yacTh KpakKoBCKOH pykonucu [494, ctp. 252—389]
COLEpKHT JIATHHCKUI NepeBoJ KoMMeHTapus K KHure X «Hauauny,
aBTOP KOTOPOIO He yKasaH. DTOT NepeBOl, TaKke NpHHaIJjexa-
muit T'epapao KpemoHcKoMy, cyllecTBYyeT B JIATHHCKHX PYKOIH-
CSIX, HOCSILIMX pa3Hble Ha3BaHUA. B mapuxkckux pykomucsx (7377
A/l u 9335/16) om HasniBaercs «Abbacus», B KeMGPHUIKCKON —
«De numeris et lineis» [859]. Kpome Toro, B cpeAHEBEKOBOM CIIHC~
Ke counHenu#i T'epapjo, ony6aukoBanHom B. Bonkomnanbu [439],
oH ¢urypupyer mons HasBaHHeM «Liber judei super decimum
Euclidis». JlaTuHCKHM} TeKCT nepeBoja H3iaBajcs MABaXKIAb: B
1863 r. BoukomMnanru [859] u B 1899 r. M. Kypue [494].

Ocoboe BHHMAaHHe HcCAefoBaTeJell IpHBJEK BOmpoc 06
apTope apaBCKOro COUYMHEHHs, TAK KaK HMs €ro He IPHBENEHO
HU B OfHOH H3 pyKomucefi. B ny6nukauun Kypue aBTOPCTBO
610 mpunucaHo aH-Haltpusu, yto Bckope onposepr A. Bréprbo
[428]. T. 3yrep [859], ucxoas u3 3arjaBUf NAaPHKCKOH DYKOIHCH
(«Abbacus») ¥ cuuras ero JaTHHH3UPOBAHHHIM HMeHEM aBToOpa,
Ha OCHOBAaHHH HU3yuYeHHs apabckux O6HOJHorpaduyecKHx cJoBa-
pell mpuIues K BHBOAY, 4TO TpakTaT nNpHHaamdexut A6y Baxpy
Myxammany ubn Ab6n-an-Baku an-Bargaau. DToT yueHBIH OKOJO
1100—1120 rr. yuran aekuud B Bargafge u GBI H3BECTEH Kak
4BTOD INONYJSAPHOTO KoMMeHTapusi K KHure X «Hauaa», rae
NPUBOAUJIHUCh  UHCJIOBBIE NPUMEDHl K NpPedJOXKeHHsM EBKauIa
[866]. Onnako, Kak orMetun B 1936 r. FOmre [619], aBTOp apab-
CKOTO KOMMEHTapHs, KOTOpHH nepesesn I'epapao KpemoHnckuit, u
cefiyac TOYHO He YCTAHOBJIEH.

IlpuBeneHHEBIl BHITe 0630p CBeldeHHHl 06 HCTOUHHKAX M B3aH-
MO3aBHCHMOCTH DaHHUX JIaTHHCKHX mnepeBonoB «Hauwans Epkiu-
Ja NOKAa3bIBAEeT, UTO OCTABILHECS HEBBbICHEHHBIMH BOTPOCH MOXK-
HO PEUIHTb TOJNBKO IOCJe CPABHHTENBHOTO H3YUeHHsl BceX apab-
ckux Bepcuit «<Hauana» u ux JaTHHCKUX mepeBO/IOB.

«Hauyana» EBkanga Bblgepxanu B EBpone orpoMHoe uHuesno
nesaTHHX u3naHu# [102, 122, 295, 460, 461, 587, 588]. Ilepsoe u3
Hux (Benenus, 1482), ocyumectsienroe 3pxapaoM PartnosabtoM
[461, 7. 11, cTp. 265—267], BOCIPOH3BOAUJIO, KaK YKA34HO B 3a-
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raasuH, Teker nepesofa Kamnano [536 a] (Teneps 06 s3TOM mepe-
BOJE CYAST [0 H3AAHUI 1482 r., HO NeHCTBUTE/BHO JH OHO AaeT
Tounblft TeKeT KamnaHno — He nokasano [514, 1. X, erp. 262]). dto
H3gaHue Obl10 mnoBTOpeHo ParmoabroMm B ToM ke 1482 r. [911];
(apyrre usganus BeULIM B 1486 r. B YabMe u B 1489 r. — B Ba-
3egse).

B 1500 r. B Beneuuu Bnepeble OB ONYOJHKOBAH JIATHHCKHE
nmepeBol «Hauasa» ¢ rpeyeckoro TeKCTa, BHIMOJHEHHEIH BapToJo-
Meo 3aM0epTH, KOTODPEHIH, 0 €ro CBUIETEJNbCTBY, OTAAJ 3TOMY
Tpyay 7 net [587, 929]. 3amGepTH NOABEPr KpHTHKE [€PEBOIL
KamnaHno, ynpekas ero B MHOTOYHCJ/JIEHHBIX HETOYHOCTSX H <Bap-
BapH3Max».

Jlyka Tlavoau (1445—1514 rr.) nepeusgan B 1509 r. Tekct
Kamnano [461], ucnpaBuB OmHOKH NEePeNHCYHKOB, H3-3a KOTODBIX,
KaK OH FOBODHT, TPYAHO y3HaTh EBkaunga. B 1516 r. Beimso mep-
BOE COBMECTHOE H34aHHe nmepesofoB Kamnano v 3ambepTH, BoC-
NPOH3BOAUBIIEECS BIOCAEACTBHH HECKOJBKO pas.

Ipeuecknit Teker «Hauan» Bnepsrle 6bl1 U3faH B Dasene B
1533 r. Bekope cranu mosiBAsiThCA nepeBolnl «Hauan» Ha eBpo-
nefickue 43bIKH; TaK, IepBoe HeMellKoe H3JaHHe BHILIO B 1562 r.,
uranbsHckoe (mepesond Tapraneu [538]) —B 1565 r., aHraHii-
ckoe — B 1570 r. B nepeponax, yame Bcero KOMMEHTHDPOBAHHBIX,
«Havana» paswbsicHAAHCH, NONOJHANHCH HOBBIMH OIpe[eseHHs-
MU U NMpeNJOXEHUSMH, a HHOTJa ¥ HCIpaBasauch [134].

§ 2. Aputhmerka u anrebpa B cpeRHeBeKOBOH
Espone

[IpeeMCTBEHHOCTh HAYYHBIX TPaULHA DA3JIHUHBIX CTPAH H
HAPOIOB HAr/IfAHO BBICTYIAeT NIPH CPABHEHUH apH(PMETHKH U
a/ire0pbl eBPONEHiCKOro U BOCTOUYHOTO CpPeIHEBEKOBbS.

3HameHaTeNbHBIM COGBITHEM B MCTOPHH apH(pMETHKH ¥ aJ-
reGpel sBuiack ny6aukauus B 1202 r. «Kuuru a6axka» (Liber
abaci) [677] BBlOawmerocs HTanbsgHCKOro wMartematuka XI[[—
XIII BB. Jleonapno IMuzaunckoro (oxoso 1170—1250 rr.), uasect-
HOro Takxe noj umeeMm ®ubonayuu. B «KHure abaka», KoTopas
IoJiroe  BpeMs CJYXKHJa CBOEro poAa SHIUKJONELHeH, OBIIH
co0paHpl W CHCTEMAaTH3UDOBAHH CBEJEHHs, MOYEPNHYTHE aBTO-
poM H3 BOCTOYHOI MaTeMaTHKH. DBiaromapss 3TOMy COYHHEHHIO
pe3y/pTaThl, MOJyYeHHble MaTeMaTHKaMH bunxuero u CpeznHero
Bocroka, eranu mocTostHHEM eBpOMeHCKHX yueHBIX.

BaxxHoe MecTo B paHHell HCTOpPHH eBpoNeHcKoil apHPpMeTHKH
H ajre6pul 3aHHMaoT Takxe Tpyasl HMoprana Hemopapus (Bepo-
ATHO, coBpeMeHHHKa JleoHapao [1usaHckoro). Cpenu ero couydye-
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HUH N0 MaTeMaTHKe M MeXaHHKe HauGOJbllell H3BECTHOCTbIO B
CBOE BpeMsl MOJb30BaJHCh TPAaKTaThl Mo apudmeruke («Arithme-
tica decemn libros demonstrata» [530], «Demonstratio magistri
lordani de algorismo» [461, 526—528]), aare6pe («De numeris
datis» {160, 485, 487, 905]) u reometpuu («De triangulis» [461]).
B 3THX COYMHEHHAX SICHO 3aMETHH CJelbl BJMSHHS BOCTOYHOM
MaTeMaTHYeCKoH JHTepaTyphl; Tak, o ciaoBaM JHecTpéma [531],
BTOPOH M3 Has3BaHHBIX TpakTatoB Hopaana Hemopapus «mpen-
craBJisier co60i NMONLITKY OGOGIUUTH yueHue EBKJIHIA HpH yueTe
apaGekoit apudmeTHkH». To ke MOXKHO CKasaTh O ero ajre6pau-
YECKOM M reOMEeTPHUYECKOM TpaKTaTax.

HauGosee BaxXXHYK pOJb B HCTODHH eBpPOINEHCKON HaykH
XV—XVI BB. chrpasa HTanbsIHCKass MaTeMaTHyecKas IUKoJa:
Jlyka ITayonu, Cuunuon gens-Peppo (1465—1526 rr.), Hukoao
Tapraaes (1500—1557 rr.), [Ilxkuponamo Kappano (1501—
1576 rr.). He MeHee 3HAauUTeJNbHBIA CJ€A B HCTOPHH apHGMETHKH
¥ anreGpel  OCTaBUJA [EATEJbHOCTb HEMELKHX MaTEMaTHKOB:
Teopra [Ileip6axa (1423—146! rr.), Peruomonrana (1436—
1476 rr.), Anapeaca Anekcanapa (rau. XVI B.), Horauna Bun-
maHa (kowen XV B.), Xpucropa Pynoneda (oxono 1500—
1545 rr.), Muxasas Ulrudens (oxomo 1486—1567 rr.), Anama
Puse (1492--1559 rr.). CrenyeT ynoMsHyTb TaKXe QPaHIYy3CKHX
marematukoB Huk. Illioke (XV B.), Hor. byreo (1492—1572),
Tlrepa ne as-Pame (1515—1572 rr.), o6bluHo HaseiBaeMoro Pa-
MycoM, U Ap. KopoTKo ocTaHOBMMCSl Ha COYHHEHHSX HEKOTODHIX
H3 3THX YUeHBIX.

ApudmerrKka B cpeaHeBeKoBolt Espone Tak xe, xak B I'peunn
¥ Ha BocToKe, mojpasfensnach Ha TEOPETHUECKYI0 H MPaKTH-
yecKylo.

Teopetuueckass apumeTHka

OcHOBHOe coJepXaHHe TeOPeTHUYeCKOH apHPMeTHKH paHHEro
eBpONeHCKOTO CDEJHEeBEKOBbS HCUepHbiBaJoch <«DBpeneHHeM B
apudmeruky» HukoMmaxa. DTo counHeHHe, mepeBeleHHOE C Ipe-
YecKOro Ha JaTHHCKHE a3bIK elne Bo II B., moapo6HO H3saranock
B Tpyaax bosuus [551] u Kaccuomopa.

ApnMeTHKa H ee OCHOBHBIE NOHATHS TPAKTOBAIUCL ITHMH
aBropamu B nHdaropeiickoit Tpaauuuy. Tak, Kaccuonop B couunne-
Hud «O ceMH Haykax» MOJPOGHO pasbsicHfeET, YTO apHPMeTHUKa
ABJsieTc MEepBBIM Ppas3jesNoM MareMaTHKH, NOTOMY 4YTO IpyTHe
pasfesnbl — reoMeTpHsl, MY3blKa H aCTPOHOMHS ~—— HYXK/JAAIOTCS B
apudMeTHKe, TOr4a KaK OHa He HYJKJAaeTcs HH B OJHOH M3 3THX
Hayk. Ilenp apupmeruks KaccHOZLOp BHAMT B «H3YUEHHH NPHPO-
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Ibl aGCTPAKTHBIX YHCEJ H TOrO, YTO UM IIPHCYILIe, HAallpUMeED, YeT-
HOCTb, HEUETHOCTh H T. A.». Benen 3a HukoMaxom wenwle uucena
NOAPAa3AesIHCh, COTJIACHO YeThIDeM TOYKAaM 3pEHHs, BO-IIEPBBIX,
Ha ueTHble (YETHO-YeTHble, YETHO-HEUeTHHIE, HEUeTHO-ueTHHIE)
U HeueTHbIe (MPOCThIe U COCTABHBIE, B3AUMHO-TIPOCTbIE H B3aHMHO-
COCTaBHHE); BO-BTODHIX, Ha COBepLIEHHBIE, HEIOCTATOYHbIE, H3~
OBITOYHBIE; B-TPETbHX, HA YHMCJA, pacCMaTPHBAEMbIe OTIEeNbHO, H
4HCJa, paccMaTpHBAaeMBlE 110 OTHOLIEHHIO K ADYTHM YHCjIaM;
B-UETBEPTHIX, HAa MHCKPETHble H HenpephBHHEE (NHHEHHBE, MJjaoc-
KHe, TeJIeCHBIE).

Bniote no XVI B. 3ta KaaccudHuKalusl NMPUBOINIACE NOYTH
BO BCEX COUHHEHUSAX apudmMerHueckoro copepkanus. OCHOBHEE
TIOHATHA HHKOMAaxoBOof apHQMeTHKH pasbpsicHAnH JleoHapao
ITnzanckufi [667], Mopnan Hemopapui [530], Huk. [lioke [888],
Jlyka Ilavoan [639], Tapranbsa [481], MaBposauk [698] u ap. I'pe-
4YecKHH TeKcT «BBenenuss B apudmeruky» HukoMaxa Gvla H3Lam
B [lapuxe B 1538 r.

Bosbuioli mHTepec BHI3BIBAJK 3alauH TeOPETHUECKOH apud-
METHKH, HalpuMep, HaXOX/IeHHe  COBEPLIEHHBIX H MHOIOYroJb-
ubIX unces. Tak, bosuuft ykasan yeThlpe cOBepilieHHBIX yHucjia—>b,
28, 496, 8128 —u yrBepkman (OWIHMOOUYHO), UTO BCAKOE UHCIO
TaKOro poa MAOJIKHO OKaHuuBaTbcgd JHOO Ha 6, nubo Ha 8.
B aHoHHMHOH HeMeLKO¥ DYKOMHCH, MaTHpOBaHuoil 1456 r. [488],
yKasaHo naToe cosepiuenHoe uyucao 33 550 336; Jlyka ITauosan
NpHBEJ NPHMED ¢ UYeTHIpPHAAUATHIM COBEpPIUEHHBIM unciaoM [505].

MuoroyrosbHble  4YHcJa B COUHHEHHSX PHMCKHX 3eMJeMepoB
[461] TpakToBaJaHCh OWIHOOUHO: HX pAcCMaTPHUBAJH KaK 3HAUEHHS
ol aaell COOTBETCTBYIOMUX GHUryp. Ty owtMbKy verpaHua Iep-
6epT B OZHOM H3 CBOMX mHceM [452]. BriuncieHneM MHOTOYToJIb-
HBIX uMces 3aHHManuch nosxe Kapaano, Hltudens u mp.

IMoMUMO 3aay, BO3HMKABIIHX M3 HHKOMAaXOBOH apH(MeTHKH,
eBponefickux yueHbx yxe B XIII B. npusiekaau gpyrue safaud,
4acTO BOCTOYHOTO NPOHCXOXKAEHHS. DTO Kacaercs NpeXJe BCEro
BOIIPOCOB, CBSI3aHHBIX C PellleHHeM HeONpele/]eHHBIX yDaBHEHHH;
HanpuMep, y Jleonapio ITusanckoro uMeerca Ha 3Ty TeMy COud-
HeHHe «KHHra KBazpaToB»¥,

B panibHefilleM HHTepeC K HCCIELOBAHHIO CBOHCTB UHCeJ
NOCTOSIHHO BO3pacTaf, 3afayd CTAHOBWJMCh BCe PasHOOGpasHee.
06 3TOM CBHIETEJbLCTBYET YINOMAHYTas HeMellKas pPYKONHUCh
XV B., B KoTOpo#t HapsLy ¢ APYTHMH apHpMeTHYeCKHMH npen-
JIOXKEHHAMH c(hOpPMYJIHPOBAHEl CJaefylolHe (B COBPEMEHHOH Tep-

* JlaTuHCKH{i TeKCT ee u3faH BoHkoMmnaHed B 1851 r., a dpanuysckui me-
pesox —B 1952 r,
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MuHoJOTHU): «KBajpaT ueTHOro YuC/]a BCerja JeJuTcs Ha 4»;
«Hukako# KBaapar He MoxeT uMeTb BHA 10n+2, 10 n+3, 10 n+38,
«BcsKuil KBajpar AOMKEH HMeTb BHA 7n -+ 1, 7n+ 2, 7n + 4,
7numu9n+1,92+4,9n+4+7,9n T A

Onmako 10 Konua XV B. Teopernueckas apudmerHka He 060-
raTHAach CYILIECTBEHHO HOBBIMH pesyabTarami. Ilosopory B ee
pPa3BHTHY, [POUCHIEALIEMY B Hauyase XVI B, CHOCO6CTBOBaJ]1:I
JIOCTHXKEHUsI aare6pel (B 4ACTHOCTH, BBENEHHE anreGpanyecKol
CHMBOJIMKH, TO3BOJIMBIIEE MOJNyuaTs OGOOLIEHHBIE DE3Y/bTATHI)
¥ pa3BHTHE NOHATHS uHcaa. TONYKOM K HOBBIM HCC/ELOBAHHSM
aBuioch wuaganue B 1621 r. Bame ae-Mesupuakom (1587—
1638 rr.) «Apudmerukn» [duodanra. ITo u3AaHHe B GOJbIIOK
Mepe cojeiicTBOBaJNO Monyaspusauuu uied [lnodaHTa M BBHI3BA-
JIO MHTepec K apu@MeTHyecKHM BONpOCaM, KOTOphle BCKOpe
cTajH MpPeiAMEeTOM OXHBJEHHOro obcyxieHus. Takoro poaa
HCcaeloBanHeM 3aHHMaJjuch MHorue yuenwle XVI—XVIII BB.:
Bawe ne-Mesupuak, Opennkab ne-Beccu (1602—1675 rr.), JKak
ne-Buaau (1602—1679 rr.), )Kak Osanam (1640—1717 rr.) u
Takue BBJAWOLIMecss MareMaTHKH, kak Pepma (1601—1665 rr.),
Tlackaap (1623—1662 rr.), Hekapt (1596—1650 rr.), Jleit6Hun
(1646—1716 rr.) u Digep (1707—1783 rr.). Tpynamu Ileepa
Qepma u Jleonapna dfinepa B 3T0H ob6jacTi 3HaMeHyeTCsl HayaJuo
TEOPHH YHCEJ KaK HayKH.

MpakTHueckas apumeTka

OrpoMHoe 3HaueHHe MJs pPa3BHTHA MaTEMaTHKH B CpPEJIHe-
BekoBOH [EBpone uMesno BBeleHHe HHIMHCKO-apaGCcKux uudpp,
Kotopele ¢ X B. NOCTENEHHO HayaJH BHITECHATb H3JaBHa yKope-
HHBIIYIOCS 3JleCb PHMCKYIO HyMepauuio [34, 62, 70—72, 384, 461].
ApucdmMeTnka, oCHOBaHHAsh Ha AECATHUHOH IO3HLUHOHHON CHCTeMe
CYMCJIEHHS] C ee SIBHBIMH NPEeMMYIUeCTBAaMM, NpHILIAa HAa CMeHYy
CueTy ¢ NoMoubl abaka.

CpenHeBeKOBLIH eBponeHCcKHil afak IO CPaBHEHHIO C ADEBHUM
OTJIHYAJICS 3HAUHTENbHEIMH YCOBEpUIEHCTBOBAHHUSMM: BMECTO Ka-
MEIIKOB, H300paXKaBUIKX E€JMHHIY M IOMeLIaBUIMXCS B COOTBET-
CTBYIOIIHE CTOJOLB!I CYETHON NOCKM, NPUMEHSIH XKETOHBl C 3aIU-
CaHHBIMH Ha HHX LUQpamMH, HasplBaBluuecd «amekcamus, o
Haulero BPeMEHM [OLIJIH MHOTOYMCJEHHble JAaTHHCKHE PYKOIHCH,
B KOTODHIX M3JaraimTcs [paBusaa apuQMeTHUeCKHX HeHCTBHi Ha
abake [384, 461, 549, 550]. Anekcsl GBI NEPBHIMH IIPOBOIHHKAMH
MHIMACKOR HyMepauuH B Espomne [384, ctp. 336—342].

Hctopusi HPOHCXOXKIEHHA COBPeMeHHBIX HHGP MOpOXKIaeT
MHOrOYHCJ/IeHHbIe BONPOCH], Ha KOTOPHle Pas/iMyHble aBTODHI LAKT
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OTBeTHl, 4acTO NPOTHBOpEeYaIlHe JPYT APYrY; 3TO KacaeTcs Npex-
Jle BCETO BONPOCA O TOM, B KAKOH 3aBHCHMOCTH HaxoguTcs dopma
HamwHux UMp oT $HOpMBI MHIMKCKHX, BOCTOUHO- H 3anajHo-apab-
ckux uuop [34, 62, 67, 71, 370, 371, 384, 461, 815, 1022]. He
OCTaHaBJMBAasCh HH Ha 3TOM, HH Ha ApYrux npobjaeMax Takoro
pola, OTMETHM JIHIUb, YTO QECATHYHAsi NO3HLIHOHHAS HyMepaliust
H OCHOBaHHAs Ha Hell apHdMeTHKa JOCTAaTOYHO OGLICTPO pacnpo-
CTPaHUJHCh B eBponefickux rocynapcrsax [109, 461, 568, 572,
700, 909].

Ycnexy HOBoOH apudMeTHKH crnoco6cTBOBAIH NepeBOAH apat-
CKHX MaTeMAaTHYECKHX COUYWHEHHH, KOTOpble OCHOBATeJbHO H3Y-
yaJIMCh W MOCTENeHHO NpHo6peTanu MONYJAsSPHOCTb He TOJBKO B
yyeHO! cpele, HO MU B TOPrOBbIX M [eJOBHIX Kpyrax. K Hum B
HepBYI0 Ouepellb OTHOCATCS NEpPEeBOAbl TPakTara aJj-Xope3Mmu
«0O6 unpufickoM cuete» (cM. ra. IV, § 3), curpasiiue HauGosee
Cepbe3Hylo PoJib B Nponarasie BOocTOYHOH apudMeTuku. Ee cramu
HasblBaTh HMeHeM as-XopesMH, B JIATHHH3HDPOBAHHOH Qopme
«aJrOPUTM>» HJIH «ajropucM» [610]. BHenpeHne BocrouHol apuo-
METHKH IPOHCXOAHJO B Goppbe MeXIy €e CTOPOHHHKAMHM, TakK
Ha3plBaeMbIMH «2JICODHCMHKAaMH», H NPUBEPIKEHUAMH CTAphIX Me-
TOJOB CueTa C NMoMoUlbl abaka — «abauHuCTaMu».

K mepBHIM JIATHHCKHM COYHHEHHSIM N[O «aJrOPHUCMY», NOSBHB-
mumMca B EBpone B XII—XIII BB., oTHocATCH apudMeTHUECKHH
tpakrat* Hux. Oxpeara (O’'Creat); «Carmen de algorismo»**
Anekcannpa ne Buannwe; «Algorismus vulgaris» xkona loau-
Byn#a, H3BecTHOro nox uMenem Caxpo6ocko [491]; ynoMstHyTHIA
Bbille TpakTar nmo aaropucmy HMopnana Hewmopapus u apyrie,
foabllell uacTblo aHOHHMHBIe [461, 493, 52b, 533, 534, 629,
711, 713].

«Kuura a6aka» [677] Jleonapno I1usanckoro sisusach nepebiM
COUMHEHHeM, B KOTODOM IOC/IEJOBATe/IbHO H ¢ HCYeplblBapLIel
MOJIHOTOR HM3Jarajiach HHAWHACKas apudMeTHKa HeJblX H 1POGHBIX
YHCes; 1O IJIaHy NOCTPOEHHS OHAa CXOAHA C apHPMETHYECKHMH
TpakTaTaMH BOCTOYHBIX MAaTeMaTHKOB. B HeKOTOpHIX cayyasx
Jleonapno [Mnaanckuii npuMeHser apa6ckue TEDMHKHBI; HAIpHUMep,
LJIs TpaBusia OBYX JIOXKHBIX MOJOXKEHHH coxpansercs apabckoe
HasBaHHe elchatayn.

B XIV—XV BB. uuauiickasg apudMeTHKa pacnpoCTPaHHIACH
B cpeje KynuoB M BbluHcauTenedl (cHayana B Wranuu, a sarem

* OTpbiBKH H3 Hero ony6ankosauel B Abhandl. zur Geschichte der math.

Wiss., Hit I, 1880.
** Ony6aukosaH B JloHmone B 1839 .
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B 'epmanun 1 dpanuuu). MeToibl €e H3Jarajuch BO BCeX Mare-
MaTHYECKUX COUMHEHHUSIX.

[IpakTuueckoit apu¢pMeTHKe OTBeJeHA 3HayHTeJbHAs YacTb
3sHaMeHuToro Ttpyaa Jlyku [lavomu «Summa de Arithmetica,
Geometria, Proportioni et Proportionalita», usnannoro B Be-
Heuuu B 1494 r. [384, 461, 639, 820]. [ToMHMO TEODPHH <HCKYCCTBA
cyeTa», 3jlech, Kak U y Jleonapao [In3aHcKoro, usnaararTcs npa-
BHJIa Pa3HOro pojJa TOPTOBLIX BBHIYMC/IEHHH, oOMeHa, Gyxrajarep-
ckoro yuera 4 T. n. Kak u JleoHappo, [1auoau uHoraa npUMeHsieT
apaGCKHe TepMHHBI: HApUMep, NPABHJIO JOXHOTO IOJOXKEHHS
HasblBaercsl y Hero Ju6o «el Catayno», 160 NO-HTAJbSHCKH «re-
gola delle doi fdlsi positioni».

B counnenun Huk. Tapraibu «General trattato di numeri
et misure» cToJb e OGCTOSATENBHO H3JarawmTcs NpaBHJa NpPaK-
THYecKofi apH(MEeTHKH ¢ NpHBeJeHHeM GOJBIIOTO YHCJA 3ajau H
ynpaxHenuii. [lepBble ABa ToMa 3TOro CoYMHEHHs BhILIM B Be-
Henun B 1556 r., a TpeTHit — Tam Xe B 1560 r.

B T'epmanun [568, 572, 9071 ¢ pa3BHTHEM TOPrOBJH K peMecel
TaK}Ke BO3poC/a NOTPeGHOCTh LIHPOKHX JEJI0BHX KPYroB B OCBOE-
HHH MeTOJOB cyeTa. ¥Ke B XIII B. BO3HHKJM cnelHafbHbIE LIKO-
Jbl, B KOTOpPBIX ofyuajuch Oyaywmiue Bbiuucautead (Rechen-
meister), ceirpaBiliMe GoOJBbIIYI0 POJb BO BHEADEHHH HHAMICKO-
apaGckoll apHGMeTHKH. B NpOTHBONOJOXHOCTH MOHACTBHIPCKHM
(MaTHHCKMM) IIKOJMaM, B LIKOJaX AJSl BBIYHCAHTeNell 06ydyanauchb
NpocThle TpaKjAaHe, u NpeNofaBaHue B HIX BeJOCh Ha DOJHOM
Asblke. IlosToMy BCKOpe Hapsily ¢ JaTHHCKHMH [OABHJIUCH MHO-
TOYHCJeHHble HeMellKHe YueOHHKH [0 «aaropucmy» [461, 909].
Cpenu nepBbIX 1 HauGoJiee 3HaYUTEILHBIX COUHHEHHUH TAKOro poaa
ObliH TpyAbl Yabpuxa Baruepa (1482 r.), Uorauwa Buamana
(«Behende und hubsche Rechnung auff allen Kaufimanschafits)
[668, 572], Anama Puse («Rechnung auff der Linien und Ziphe-
ren in allerley Handthierung Geschéften und Kauffmanschafit,
1581), Mux. Wrtuoens («Deutsche Arithmetica», 1545) u ap.

Bo ®panuuu BaXXHEIM HayYHEIM COObITHEM SBMJAch Ny6JIHKa-
uust B 1484 r. counnenus Huk. Ilioke «Le Triparty en le science
des nombres [461, 888]; oHO GbLTO LIHPOKO PacHPOCTPAHEHO B
DPYKONHCSIX H OKa3alo CHJbHOe BJHSHHe Ha OoJlee MO3AHHUX yue-
Hpix. B XVI B. nosBuauce counnenns Byreo «Arithmetica vulgo
dicitur in libros quinque digesta», 1. Pamyca «Arithmetice libri
dvo» u ApyrHe, B KOTODPHIX NOAPOGHO Pa3bACHSINCH apUMETH-
YecKHe NpaBHIa.

HManoxenne npaxtuueckolt apudmeruku [123, 204, 384, 907),
KaK H y BOCTOYHBIX MaTeMaTHKOB, HAYMHAJOCh C OMUCAHHUS CIIO-
co6a 3anucH YHCEN C NOMOLIbIO HHAMHCKHX LHQp (Hampumep,
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Jleonapno TTM3aHCKHI IOBODMT, YTO «C MOMOIUBIO N€BSTH HHIHHA-
CKHX 3HAKOB H 3Haka 0, KOTOpHIH Mo-apaGcku HasblBaercst cHP™,
MOMHO 3allHCaTh KaKoe YrOoJHO YHCJIO»). 3aTeM paccMaTpHBa-
JHCh NpaBHJa JefCTBHHA € LeJBIMH YHCJIAMH.

CiokeHHe W BBIUMTAHHE BHINOJHAJOCH OGBIYHO crmpaBa Ha-
JIEBO, HO HHOTA U B o6paTHoM nmopsaake. IIpHBoAHIOCE HECKOIBKO
crioco60B yMHOKeHus (Hanpumep, Iladonu npennaraer BoceMb
TAKHX CNOCOBGOB); HEKOTODHle H3 HUX HENoCpeNCTBEHHO 3aHMCTBO-
BaHbl M3 BOCTOYHBIX courHeHHH. HecKonbkumu crnoco6aMu npous-
BOJMJIOCH M JEJEHHe, KOTOPOe CUMTAJOCh BechbMa TPYIHOM omepa-
uuef. Ilpemnaranace npoBepka [eJeHHS M YMHOXEHHS, yale
BCETO C TNOMOIIBI0 [AEBATKH HJIH ceMepkH. Mppauworna/bHble
KBaJpaTHble M KyOM4YeCKHe KOPHH H3BJEKaJH MNPHOJIHKEHHBIMH
MeTOAaMH, OMHCAHHBIMH BOCTOYHBIMH MaTeMaTHKaMH. HoBbii
METOZ, CBSI32HHBIA C Pa3jloKEHHEM B LleNHble IPO6H, NpeaoXxHl
Ans caydast KBaapaTtHoro kopHs [lioke [888].

B crenyiomneM pasjesie pacCMaTpPUBaJHCh NEHCTBHA C OOBIK-
HOBEHHBIMH M LIECTHAECATUDHUUHBIMH npobsamu [384, 531, 534, 6071.
Otkpuitie B XV B. gecaTHuHblx Apobeit [xammunom [Hsac ax-
Hunom an-Kawm (cm. ra. VI) He gowto mo Esponsl; eBponeii-
CKHE MATEMAaTHKH NPHUUIH K 3TOMY OTKPBITHIO CAMOCTOATEJLHO
[531, 561, 773]. )

[anee B yueGHHKax no apu@MeTHKe paccMaTpHBaJHCh pas-
JIYHBIE 33724l KOMMEpUecKoro xapakTepa.

Anrebpa

BiusaHHE BOCTOUHOH MaTeMaTHKH Ha eBpONEHCKYI MOXKHO
fIPOCJEIUTL TAKXKe Ha npuMepe ajreSphl. [lepBbIM NepeBeeHHBIM
Ha JATHHCKHHA SA3BIK apaOCKHUM anreGpaHyecKHM COUMHEHHEM GBLI
Tpakrar an-Xopeamu [432, 521, 630, 631, 683], KoTophlit HeoxHO-
KPaTHO KOMMEHTHDPOBAJCH BNOCJENCTBHH €BPONEHCKUMH yUeHBIMH.
HsBecTHO, HanpuMep, 4TO AaBTOPOM OJHOIO H3 KOMMEHTapHeB OBl
BHIAKINHACA HHUOEepJaHlACcKH# MaTeMaTHK AgnpuaH BaH PoyMeH
(1561—1615 rr.) [444, 7711

Boiin nepesefeHnl ¢ apabGcKoro M Apyrue aJjreGpanyeckKue
Tpaktathl [461, 529]). OnuH Taxkol mepeBol, NpPHHALJIEXKABIIHH
Fepapno Kpemouckomy, ony6aukoBad Bounkomnaweu B 1851 T.
[439].

B XIII B. nosBuJHCL €BpOMNENCKHe COUHHEHHs No aJarebpe, B
KOTODBIX 3Ta HayKa, B IPOTHBOINOJOXHOCTL ofIel apudMETHKe
(Ars minor — MaJjioe HCKyCCTBO), Ha3hiBaJoCh GOJBLINM HCKyC-

* J_;ha‘l[ ac-cugp, no-apabeku «mycToir.
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crBoM (Ars major); uHorna (BnaoTh fo XVI B.) 3a Heil coxpaHs-
Joch apabBckoe Haspanue «Algebra et almuchabala», a uHorzna
ee HMeHOBAaJM MO-TaTHHCKH «Ars rei et census».

«Kuura a6aka» JleoHapao [1M3aHCKOro Hapsly ¢ apH@MeTH-
KOil LeNBIX H APOGHBIX YHCEJ COLEPIKHT CHCTEMATHYECKOE H3JO-
¥KeHHe INpaBUJ «ajre6pol H aamykabansl». B anre6panueckoM
tpakrate «O gaHHbIX uyncaax» Hopnana Hemopapus [160, 384,
487] yacTHYHO IOBTOpSETCs COJAepXKaHHe TpyAa JleoHapro, HO
HMeeTcs H MHOTO HOBOro; OCOGEHHBIH HHTepec MpeAcTaBJseT
OTBJICYEHHHIl XapaKTep M3JOXKEHHs ajredpbl U NpUMEHEeHHe GYKB
Kak CHMEOJIOB IPOH3BOJIBHOI'O YHCJA.

AnreGpauuyeckne MeTOJbl paHblile BCEro MPOUYHO BOLIIH B
WTanbsHCKYI0 MaTeMaTHky [628, 683], uemy B GO/bIIOH CTENEHH
criocoGeTBoBaMM TPyAb Jleomapao IlusaHckoro. YHac/eloBaH-
HOe OT BOCTOUHBLIX MA4TeMaTHKOB YyueHHe O JIUHEHHBIX W KBaapaT-
HBIX YPaBHEHUAX GbLIO TOK OCHOBOH, Ha KoTopo# B XV B. mpojoJ-
¥ajochb pasBUTHe aJaredpbl. B Ha3BaHHOM BBIIIe COUMHEHHH
ITayoau, B KOTOPOM BIIEPBLIE BCTDEYAIOTCS 3JeMeHTH aireGpau-
yeckol CHMBOJMHKH [384, 461, 639], nonpeneH UTOr pesyJ/abTaTaM,
noayyeHHbM 70 XV B.; Ha 3TO COUHHEHHE ONHPAJHCh B CBOEM
TBOpPUECTBE BBIAIOLIMECS HUTaJbsHCKHe anrebpancTsl XVI B.
®eppo, Tapranbs, Kapnano u apyrue, namenumue anrefpaunde-
C€KOe pellleHHe KyOH4YecKoro ypaBHeHUs — 3ajayH, okKasasielcst
HEeMOCHJBbHOR JJ5 TPEKOB H MaTeMaTHKOB cpelHeBeKoBoro Boc-
ToKa [204, 351, 461, 683].

CBoeoGpasuplM MyTeM IIJO pa3BuTHe aire6pnl B ['epmanHK
[461, 517, 568, 572, 906, 924, 925], kyna oHa Obla NpUHeceHa H3
Hranuu B cepenune XV B. [488] u pacnpocTpaHuiace mnoj Ha3ga-
HHMEM «IpaBHJa Kocce» HJIH «UCKYCCTBA Kocce» (OT HUTaNbsIHCKO-
TO CJ0OBa COSe — Belllb, COOTBETCTBYIOWIEro apabcKoMy «miaii»
H JIATHHCKOMY Tres H 0603HauaBlllero HeH3BECTHYIO B YPABHEHHH
[512]). BHauase BBIYKCAHTENH, IIOCTHIUIHE 3TO HCKYCCTBO H IIPO-
CJIaBUBIIYECH YMEHHeM pelllaTb C ero NOMOIIbIO TPYAHbIE NMpakK-
THYECKHE 3aJlauH, Aep¥KaJjH ajre6panHyecKHe MeTCIbl B CEKpeTe,
HO 3aTeM NOSBHJNCH H MeuaTHele TPyAwl no ajnre6pe. OrpomHoi
3aCJYTOM  HEMELKHX «KOCCHCTOB» B HCTODHH MATEMAaTHKU $IB-
JfeTcst paspaboTka ajreGpandyeckoil CHMBOJHKH M IPEXJe Bce-
FO—BBEACHHE CHEUHANbHbIX 3HAKOB sl 0003HaueHUs ajarebpau-
YECKHX Ollepalui.

Cpenu nepBbIX” HEMELIKHX MaTeMAaTHKOB, O KOTOPHIX M3BECTHO,
UYTO OHM 3HaJH ajrebpy, 6vlnu [lefip6Gax, Pernomonran, Buamasy,
Anpnpeac Anexcanpup.

Horann Buaman Bnepeble MNpHMeHHJ 3HAKH -+ U — s 06o-
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3HAYEHUS CJI0XKEHHs W BbIUMTAHHUA. V3BecTHo, uTO OH YHTAJ JEK-
LHH ¥ Hanucaa yueGHHK mo anare6pe [517, 925].

Bompoc o /MHYHOCTM H TpyAax MaTemaTHka Hayana XVI B.
Anppeaca AnexcaHapa 6bl1 MOAHSIT B JIMTePaType CPaBHHTENBHO
HepasHo [516, 518, 923]. Cefiuac cuuTaercsd, UTO Hemelxas alj-
re6pa, ony6aukoBanHas B 1902 r. M. Kypue («Die Algebra des
Initius Algebras ad llem geometram magistrum suum») — 310
nepeBOJ JATHHCKOrO Tpyaa AHJpeaca Ha HeMeUKHH A3blK. CouH-
HeHde no aarebpe («Die Cop») Hanucan rtakxke Anam Puse;
TeKCT ee H3aaH B 1892 r.

BoJsbmoe 3Hauenue pjs pa3BuTHS aire6pel HMeJa KHUTE
Xp. Pynoasga, ,Die CoB“, Brimenmas B 1525 r., u eé mnepe-
pa6oTka, ocyulectBienHas Mux. Illtudesem [833], a Takxe
?HaM]eHHToe npousBenenHe Ulrudeas ,Arithmetica integra®
834].

BusaeiM Hemeuxum aare6pauctomM XVI B. Oua takxke Moradu
Hlefbenp (Scheubelius, 1494—1570 rr.);B 1552 r. B Tlapuxe
BHILIJIO ero coyuHeHue ,Algebrae compendiosa fasilisque
descriptio, qua depromuntur magna Arithmetices miracula®,
B KOTOPOM J4HO CHCTEMAaTHYeCKOe H3JOXeHHe aare6pm [0
o6pasuy coudHeHHH Pynoasda u Ultudeas.

Cpenr ¢paHuysckHx couuseHuit XVI B. mo aiare6pe caeny-
eT ynomaHyTh ,De arte magna seu de occulte parte numerorum,
que et Algebra, et Almucabala vulgo dicitur® 2K. Toccenurna
(1577) [445]; 3mech B mocJelHHRA pas B eBPONEACKOH JHTepa-
Type apabckoe caoBo ,almucabala® BcrpewaeTcs B 3arJaBHH
KHUTH,

B Anrauu B 1556 r. Pobepr Pexopan u3nan yyeOGHHK mno
aare6pe ,Whetstone of witte“, nanucanamii B popme BONPOCOB
H oTBeTOB [461]; B 3TOM yueOHHKe BHepBhle A1 OOO3HAYEHHS
paBeHCTBa ObJ MpDHMEHEH 3HaK =.

BausHHe BOCTOYHOH MAaTEeMATHKM HA €BPONEHCKYI MOXKHO
NPOCJAEfHTh, U HA LEJOM psijie TEpMUHOB, HMeIOIIHX apabcko
npoHcxoxaenue [512, 513, 520—522, 524, 862].

§ 3. Yuenne of HppauucHEALHOM uHCHE
B eBponedckcA maremartuxe XiI—XVIH Bs.

Ilponomxkass pa3BHBAaTb MAaTEeMaTHKy B TeX HanpaBJeHHSIX,
B XOTOPBIX OHa odopMHIach Ha BoCTOKe, cpelHeBEKOBhHIE €BDO-
nefickhe yuyeHble TakKXe INbITAJHCh TeopeTHYecKH 06OCHOBAThb
OMepauuu C YUCAOBHIMH HPPAUMOHAJbHOCTSIMH H HOMIIH Aajbllle
no nyt# QopMHpOBAaHHA MOHATHS AeHCTBHUTeNbHOro yucaa. Kak
H UX TpeJIIeCTBEHHHKH, OHH HCXOLWJH INPH 3TOM H3 IPeYeckKoit
TEODPHH OTHOoweHuH. Jta Teopus [461] uanoxena B Tpydax bpan-
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BapauHa, Opema, JIlyku [lavosu; mocneqHHii B yHCIe HCTOYHHKOB
ynoMuHaer counHenus Cabura ubu Koppsl.

CyllecTBeHHO HOBLie [UAaTH B Pa3BHTHH TEOPHH OTHOLIEHHH
crenanbl B XVI B., Kora B MOCTAaBJE€HHOM BOCTOYHLIMH MaTeMa-
THKAMH BOMPOCE O KOJHYECTBEHHOH XapaKTePHCTHKE OTHOIUEHHS
Oblsla IOCTHIHYTA eule GoJblias ONpeLeSeHHOCTb.

Tak, Xp. Knaeuit (1537—1612 rr.) B KoMMeHTapuH k «Haya-
nam» EBkaupa [539] BBOAHT MOHATHE «3HAMEHOBATEJS» PallHO-
HaJIbHOTO OTHOILIEHHS H BHIPAXaeT €ro ¢ NOMOIUIBIO PAallHOHaJb-
HOro uucaa. TakuM o6pa3oM, apHpMeTHUeCKHe JIeHCTBHS Hai
PallMOHAJNBHBIMH OTHOIIEHHSIMH OKa3bIBAIOTCH CTOJb JKE& 3aKOH-
HBIMH, KaK U JeHCTBHSl HaJ PALHOHAJbHBIMH YHCJAMH.

Eme Goabmwu# mnporpecc 6Bl JOCTHTHYT B «[ eoMeTpHYeCKOM
Tpyae» I'puropusi u3 Cankr-Bunueura (1584—1667 rr.), KoTo-
PHli paccMaTpHBal «3HAMEHOBATEJIH» He TOJBKO Yy PallHOHaJb-
HBIX, HO M Yy HDpAalHOHAJBbHBIX OTHOIUEHHH H, CJeJ0BaTeNbHO,
NOJIHOCTbIO aPH(PMETH3NPOBAJ TEOPHIO OTHOLIEHHH [354, 355].

PasBuTHe 3THX HIeHd [PHBEJO NO3]Hee K TOMY B3LJIALY Ha
YHCJIO, KOTOPOE HAIJO BLIPAXKEHHE B ONpejeseHHH, AaHHOM
HolotonoM: «[log 4yHCIOM MBI IOHHMAaeM He CTOJBKO COGpaHHe:
€JIHHHI, CKOJIBKO OTBJIEU€HHOE OTHOLIEHHE KAKOro-AHGO0 KOJIHYeCT-
Ba K pPyroMy, NpHHATOMY 3a eJHHHLY». [Ipouecc bopMHUpPOBAHHS
NOHATHS JeHCTBHTEIbHOTO YHCJIA 3aKOHUMJICS JHIE B KoHle XIX B.,
xorga Befiepmrpaccom, Jenexkuugom u KantopoMm 6bLI0 AaHO
TEMATHYECKH CTPOroe onpejesneHHe NeHCTBHTENBLHOTO 4YHCJA.

[ag noaTBepXKIEHHS MBICJIH O MPEeMCTBEHHOCTH TPaAHUHUH B
YYEHHH 0 YHCJIe Y MaTeMaTHKoB BocToka u EBponsl MBI HECKOJBKO
nojpoGHee paccMOTpPHM Bonpoc o cyAbbe KHurH X «Hauanas B
€BPONEeHCKONH MaTeMaTHKe.

TeopHio KBaJpaTHYHBIX HPPALHOHAJBLHOCTEH eBPONEHCKHE
yuyeHble, KK H BOCTOYHble MAaTeMAaTHKM, H3/JarajH B KOMMEHTa-
pusix K «HauanaM» EBK/IHAA M B CeUHaJbHBIX INIAaBAX a/are6pbl.

[lepBoe u3BecTHOe u3joxenue KHurn X «Hauan» Haxomures
B 12-i1 rnaBe «Kuuru a6aka» Jleonapao ITnaanckoro. OH mosTO-
psieT yXe 3HAKOMoe HaM onpefe/eHHe: «KopeHp M3 KaKOro-iH6o
yHc/a1a — 3TO TAKOe UYHCI0, KOTopoe, OYAydYH yMHOXKeHO Ha cels,
NPOH3BOAHT CaMO YHCJIO», H BCJeNd 3a BOCTOYHBIMH aBTOPaMH
orMmeuaeT: «HekoToprle wuHcaa HWMeOT KOPEHb H HA3BIBAIOTCH
KBajpaTaMH, a HeKOTOpble He HMeloT; HX KOPHH Ha3biBaloTCH
rayxumu (surdae), moTOMy 4YTO HX HeJb3sl HAliTH B 4HCJIaX»
[677 crp. 353]. 3mecyr paeTcs OyKBaJbHBIE NePeBOX apadcKoro
TepMHHa (acaM —TIJyxolt) Aas o603HAuyeHHs TOHSATHA Hppa-
uvoHansHocTH. o Jleonapno I1usanckoro ero npuMenusa [epap-
10 KpeMoHCKHE B CBO€M NEpeBOJe HEH3BECTHOTO KOMMEHTAPHS
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K kuure X «Hauan»: «[ayxad BenuuWHA.. 3TO Ta, KOTOPYIO
HeJb3A BBIP23UTb CJOBOM, KakK KODHH UMCe/, He SBJSIOLIHXCH
KBajpaTHEIMH» [494, cTp. 253].

Jleonapno IIu3aHckuit nmpeisaraer crnoco§ NpHOIHAKEHHOTO
H3BJEUEHHA HPPAlHOHAJIBHOTO KODHS,, HO PacCMaTPHBAET €ro
KaK CpefHee TeOMETDHYecKoe MeXJAy [IBYMS OTPe3KaMH, Io-
CTPOEHHOE IHDKYJeM H JIHHeHKOH.

Bo BTopofi uactu 14-# raaBnl HEKOTOpbIE NPEILNOXEHHS
kuurd X ,Hauan® uanoxeHs ,C moMomiplo uucea“. 31eck Ml
BCTpeuYaeM ONpeJeJeHHs €eBKJAMIOBHIX HDPAalHOHAJBHOCTEH B
apupMetnueckofi ¢opme, NaHHbLIE DaHee apabCKHUMH aBTODaMH,
Hanpumep, an-Kanaacaiu, HO A 0O0O3HAUEHHS palHOHAJbHON
BEJHUYHHBl TIPDHMEHEHO CJ0BO riti, HemocpeACTBEHHO NMpOHCUIEn-
lee OT TpeYecKoro TepMuHa pyrot, Beposatno, Jleonapao [lu-
3aHCKHH uMeJ mnepel co60H KakOH-TO JAaTHHCKHH HepeBof
,Hauan“ ¢ rpeueckoro opurdHasa. [lepsas GuHOMHanb (primum
binomium) onpeneneHa caenyiomuM obpasomM: ,[lepas GuHO-
MHaJb €CTb COBOKYINHOCTb 4YHCJAa H KODHH, NpHUYEM CTeNeHb
4yHc/aa NPEBOCXOLHT CTeNeHb KOpHf“. CBOH oNpeleseHHs ILECTH
6uHomMuanell Jleonaplo [lu3aHCKHH CONPOBOXAAeT YHCJOBBHIMH
npuMepaMu_ (BhIpaMeHHbIMH caoBecHO): 4417, V112 +7,
V112+V/84, 4+1/10, V2043, V20 + V8.

PopMysHpylOTCS  TeopeMbl 06 H3BJEUEHHH KODHS H3 OHHO-
MuaJefl. TlpuMeuaTesbHO, 4TO, KaK H BOCTOYHBIE aBTOpsl, Jleo-
Hapao ITusaHckHil CMeEIIHBaeT TeOMETDHYECKY H apH(pMeTHye-
cKkylo TepMHHoJorud. Hanpumep: «Kopesp H3 Tperbeii GHHOMHA-
JIM ecTb JIHHHS, KOoTOpas HasbiBaercsl 6umenuanpHoit (bimedialis),
HJIM ¥3 ABYX cpenHHx (mediis) BTOpOH; NOA 3THM NOHHMAaeTCs
CyMMa IBYX KODHEH H3 KOpHeH, COU3MEDHMBIX TOJIbKO B CTENSHH,
H3 KOTOpOH OonHH, OyAyud YyMHOXKeH Ha [pyroH, IDOH3BOJIHUT
cpexHee, T. €. KOpeHb H3 HeKBajpaTHoro uucnas [677, 1. I,
cTp. 357].

AHaJIOTHYHO oOmpejessiioTcs BbUeThl (recisi) H opMyaupy-
I0TCS TeopeMbl 00 H3BJeYeHHH KODHEH H3 HHX.

B caenywomux paspenax l4-i riaBel pacCMaTpHBAKOTCs Npa-
BHJ1a YMHOXeHHsi KODHeH Ha KOpHH M uucaa [677, 1. I, cTp. 358],
Ha KOpHH M3 KopHed [677, T. I, cTp. 359], HaxomsiTca ABa KOpHs
H3 KOpHS, KoTopble, GYyIyYH NMepeMHOMKeHbl, MPOU3BOMST DalHO-
HaJjbHoe (riton), maercsi NpaBUJIO U3BJIEUEHHS KODHA

a+1/3=1/a2+b+2]/a2b uT. A

Bonpoc 06 ucTouHHKe, H3 koToporo Jleonapno Ilusanckut
nosnakoMmuics c kuurofi X «Hauan», oGcyxnaJcst B JHTEpaType
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[520, 521, 523], npHueM BBICKA3bIBAJOCH MPEAINOJOKEHHE, UTO OH
y3Hajl O Hefl OT KaKoro-To BH3aHTHHALA. [TpuBeneHHble BBILIE
apa6CKue KOMMEHTapHHM K KHMre X MOKasBIBAIOT, UTO JleoHapno
TTu3aBCcKUi POLOMKAJS BOCTOUHYIO TPAMUMIO, H3jaras Hpeaso-
XeHHs Ha f3bKe apudmeTHKH. HoBbmiM y JleoHapao saBnfeTcs
BOIIPOC O «TPHHOMHANfX», T. €. 0 CyMMax Tpex KOpHed, u 06 HX
YMHOMXEHHUH.

HHTepecHblii pe3ysnbTaT B TEOPHH HDPAUMOHAJBHBIX BEJIHYHH
noayyed Jleonapao Ilusanckum B ero tpakrare «Flof» [677, T. I,
cTp. 227—252] npu pewleHHH KyOHUECKOTO ypaBHEHUS

x4+ 2x% 4+ 10x = 20;

OH CTABHUT BOIPOC: BO3MOXKHO JH BOOOlIe pelleHHe 3TOro ypas-
HEHHA B HPPAUHOHAJBHOCTAX KHHUIH X, U JOKasbelBaeT, UYTO OTBET
JOJI2KEH OBITh OTpHLATEJ/JbHBIM.

B Tpakrtate Jlyku Ilagoan ,Summa de Arithmetica, Geo-
metria, Proportioni et Proportionalita® [461, 639] Teopus
KBAaJDaTHYHBIX MPPALHOHAJALHOCTEH TakXe paccMaTpHBAETCH
B apudmeTHueckoit dopme. B Bompocax HCTOJKOBAHUA NMOHATHA
YHCJA4a U HPPAUHOHAJBLHOTO KODHSA 3TOT aBTOP CTOMT Ha TOH XKe IMOo-
3HLMH, 4TO H ero NpeJIecTBeHHUKH. B mepBoM pasnesne cCBoero
COYMHEHHsS OH H3JaraeT Y4eHHe O UYHC/IaX B TPAaZHLHOHHOM,
T. €. HHKOMaxoBOM, CTHJe. [/ HppPaUHOHaJbHBHIX KODHEH, Kak
H y JleoHapzo, MPHBOIATCA PeUENnTh AAS HX NPHOIHKEHHOTO
BhluHCaeHus (,approximatio radjcum in surdis). O630p coxnep-
xauua kHurd X ,Hauan® ITawoau naer B pasgesne ,IIpakTu-
yeckue onepauud ajarebpun u anMmykabanb“., [lpuMeHss, Kak

3 4
yike CKa3aHo, CHMBOJH A5 OGO3HAUEHHS KODHA (V, vV o,
COOTBETCTBEHHO H300paxalorca 3Hakamu* R uau R2, R3, R4

-~ ~

HIH RR), Omepaunil CA0XKEHHUS (p), BHUYHTAHHSA (m) 4 AD., OH
H3JjaraeT npaBuJa OefiCTBHE C KODHSMM, a 3aTeM NepexOmHT
K ,HpPAUHOHAABHLIM JHHUAM 43 X kHurd EBkauma“ u k apud-
MeTHueCKOH HHTepHpeTauuH e& mpeinoxeHui. B tex cayuasx,
koraa Ilayosu BeIXoauT 3a ee npenean (HanpUmep, IPH onepa-
IHUsIX C TPHHOMHAJISIMH), OH LONYCKaeT OWIMGKH,

B kuure X ,Hauan“ B EBpome, kak u paHbuie Ha Bocrtoke,
BHIEJH OLHY M3 BaxHeHWHX rJaaB aare6pol, H ajare6paucTh
H0-BHIHUMOMY, OBIJIH OCHOBaTENBLHC ¢ Heio 3HakoMu. O6 3ToM
CBHIETEJbCTBYET, HampHMep, MIOHXeHCKass pykomuce XV B.
(cM. BbINE), HANMHCAHHAS YACTHYHO HA HEMELKOM, YaCTHYHO Ha

* 3Hak R mepeyepKHYT BHH3Y KOCOH uepTOH.
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JaTHHCKOM si3bike [488]. B He#i co cchakoit Ha an-Xopesmu
pasbACHAIOTCA NMOHSATHSA KBaipaTa (census), kopHsa (radix) H
upcsaa (,Machmet in dem peuch algebra und almolcabola hat
gepruchet dise wort census, radix, numerus“) u gawoTcsa MNpH-
MepHl HCIOJb30BAHHA NpaBu/i aiare6pel. [Ipy pemeHnd OAHOrO
M3 HHX BO3HHKAeT HeoOXOAMMOCTb pasleJHTh UHCIO HAa ,GHHO-
MHaJL“. ABTOpD pa3bsCHAET NOHATHe OWHOMHAJM H OTCHJAET
yuTaTeas K ,AecATOf KHHre EBKJHZA, B KOTOPOH HIET peub
06 3TUX HppalHOHAJbLHEIX JHHHX“ [488, cTp. 60]. OH mnposiB-
JsieT XOpolllee 3HAKOMCTBO C HEel H, YeTKO OTHeJsAs IpHKJIaL-
Hble BOIPOCH OT TEOPETHUECKHX, OTHOCHT 3TY KHHI'Y K TEODHH.
Tlo ero c/soBaM, NpakTHYeckHe 3aJayd, CBOAAIIHecS K JAEHCT-
BHUSIM C HpPalHOHa/JbHHIMH KODHSIMH, HHOTJA HeJb3sl DEIIHTh
TOYHO; OH OOBACHAET 3TO Pa3IHUHEM MeXJy YHCJIOM H BeJHYH-
Ho#t: ,HukTo He mponacT tebe Huuero 3a KOpeHb U3 LeCATH.
TAK KaK 3TO He YKCJO; H €CAH Das3JoXHTb B ApPOGH, HHKOTIA
He MOJYYHIUb KOpPHR M3 3Toro uucaa“ [488, crp. 40]. HOas
TOYHOTO pelleHHs TaKHX 3a2ay HeOoGXOAHMO 3HAKOMCTBO C
L,TAyxuMu® (surdis) KOpPHAMH, HO 3TO — O€J0 YYeHHX, a He
kynuoB (,pro doctis et non pro mercatoris*), Tak kak nociaenl-
HHe ,H3MepsIOT BCe CBOM JOXOIE eJHHHUAMH, a He Hppauuo-
Ha/JbHBIMH KODHSIMH“. ABTOD TOBOPHT O TJIYXOM ,uHCJe“, HO
31ech Xe MOAYEpPKHBAET, UTO OHO He sIBAfeTcH uHucaoM (,surdus
numerus non est numerus“), ,MOTOMY YTO YHCJIO — 3TO TO,
4YTO M3MepseTcs eXHHHIeH".

Boabmoe BHUMaHHe yjaeneHo kHure X  Hauaa® u B Tpyaax
matematHkoB XVI B,

Tapratea B ,General trattato di numeri, et misure* nocae
npaBu/ NPHGAMXKEHHOrO H3BJAEUEHHS KODHEA M omepauuii ¢
HppPalHOHAJbHEIMH  KODHSIMM N0oApo6HO wu3Jaaraetr (kH. V,
ctp. 87—96) nmpaBusa ,AeHCTBHA ¢ GHHOMHANSMH H BEIMETAMH.

B couunenun Kappado ,Practica arithmeticae et mensurandi
singularis® yueHMe O  KBaJApaTHYHBIX HPPAMHOHAJIBLHOCTAX
BHICTYIIa€T KaK COCTaBHas yacTb HaykH o uucje. OH pasjauyaer
CJIelylolIHe BHIW YHCeJa: LeJoe, ApoOHOE HppalHOHAaIbHOE
(surdus — rayxoe) H HMeHoBaHHoe (denominatus).

[Ton ueanmHu uucaaMH KapnaHo noHHmaeT uyHcjaa, ,COCTaB-
JeHHEe H3 eQHHHI U OT eIuHHUb Oepymiye cBoe Haya/jo“, NOL
APOOGHEIMH — YHCJa, KOTOphEe ,0003HAualoTcss AByMss OYKBaMH
H HMelT obpaTHoe OTHOIIeHHe K LeJbM uucaam‘. Mppauno-
HaJbHOe yucjao KappaHo onpenensieT Tak e, Kak U BOCTOYHEIE
MmaTteMmartuku: ,[JIyXUMH YHCJIAMH Ha3bIBAOTCH Te, OTHOCHTENBHO
KOTODHIX He/b3sl CaMo MO ce6e ckasaTh, YTO OHH COGO# npex-
CTaBJAIOT; HA3LIBAIOTCS JKE TJYXHMH, NOTOMY UYTO HE MOTYT
6LITb YCabIIaHB. MX Hesnb3g HHM ycabllaTh, HH BLIPA3HTh.
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TaknM saBJAseTCA KBajpaTHHE KopeHb u3 7, oéosaaﬁqaxomuﬁ
yucJa0, KOTOpOoe, 6yAy4d, YMHOxeHO Ha cels, JaacT 7¢. Beaen
3a Jlyko# [layoau KappaHo pas/inyaeT cleAyIOmHUe BHABL ,IJy-

Xux“ uyucesn: abCOMIOTHOE (HaupuM_ep, l/l), COeNMHEeHHBH KO-
penb (radix ligata), nanpumep, /7 + 110, ynusepcaasubift KO-

pep (radix universalis), Hampuep, V7+ﬂ. Haxkouneun,

noji ,MMeHOBaHHBIM® yHCJIOM KapaaHo MOHMMAeT KOpeHb, KBal-
par, Ky6 W Apyrue CTelleHH HEU3BECTHOM B YPaBHEHHH.

B 44-# rnaBe counHeHuss KapaaHo paccMaTpHBAIOTCA Hppa-
LHOHAJbHBIE BEJHUMHBI, HaHHble B KHHre X «Hauam». O6pamaer
Ha ce6si BHUMaHHE TPAKTOBKA 3TOr0 yuyeHHs, 3HaKOMas HaM Mo
apabGCKUM KOMMEHTApMsIM: YMCJIO H JIHHHS NPHMEHAITC Kak
5KBUBAJEeHTHble MNOHATHs. KapaaHo faeT cieaywollxe onpeaene-
nusa: «PanuoHanbHas JHHHA ecThb, HanpuMmep, 10 U BcsaKoe Apyroe
yHcso; KopeHb ke u3 10 # 1060ro HEKBaApaTHOro 4uc/aa — 3TO
NeHCTBUTENbHO HPPANHOHaNbHAS HJ/H PalHOHA/JbHAfA B CTENEHH.
MppauuoHasbHBIMH B cTeneHd sBasiorcs RR .10 ¥ GoJbIIMHCTBO

GuHOMMHAJbHBIX BeJHuyHH, HanpuMep, R. 3. p R. 2». ¥YrBepxaas,
4TO «IIOCKOJIBKY YHCJIO 3TOrO BHIA €CTb JIMHHUS, TO OHO NPHHHMAET
Te e cBoiicTBa», KapZaHo MAIIOCTPHDYET TAKOE YTBEDXKIEHHE

npHUMepaMH: JeJHT «IuHHO» 10 B cpesHeM M KpaliHeM OTHoLIe-
HHHM Ha «YacTH»:

V125—5 u 15—V 125.

3ateM Ha YHCJ/IOBBIX NPHMepax HJIIOCTPHPYET NpelJIOKeHHS
00 M3BJeYEeHHH KOpHed u3 OGHHOMHAJeHd u T. I.

B nocnenneit rnaBe KpUTHKYIOTCS olnubku JIyxu Ilagoau,
IIONyUIeHHble NPH U3aoKeHHH KHUrd X «Hayaa» Epxauna.

Kuura X «Hauwan» noapo6Ho paccmarpuBaercst Takxe B CO-
YMHEHHAX HEMEUKHX MareMaTHKOB AHapeaca AJsekcaHnapa,
Xp. Pynonsta u Mux. tugens.

B 1524 r. Pynoaed ony6.aukoBat Ha HeMenKOM S3bIKE KHH-
Iy 1O aare6pe, CHrpaBulyio GOMbIIYIO PONb B NONYJAspH3aiHH
3T0# HaykH. B 1553 r. ona 6uta nepeusmana B oGpaboTke H
¢ ponosnennamu HMltudens [833]. Bo sBenenun Iltudenr mnu-
cas, 4to Pynoibd B cBoeH KHUTe CTOAb SCHO H TOYHO H3.J0-
XHJ ,YIUBHTEIBHOE H BIOJHE (PHIOCODCKOE HCKYCCTBO CyeTa,
Ha3bIBAEMOE KOCCOM®, uTO caMm OH 6€3 3aTPyIHEHHs MOHSA [0
Hefl 3T0 HCKyccTBO. Pyloabd onepupyer MOHATHAMH ,TAYXHX
H OuHOMHMaAbHBIX uHcesn“ (,Surdischen und Binomischen zalen®)
Y, TaK K8K OHH NpPEACTABJAIOT HAHGOJBIIYIO  TPYIHOCTS,

npennaraeT YUTATENAI0 O3HAKOMHTBCH C HHMHM B NOCAELHION
oyepels.
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B xome H3J0XKEeHHS CTABHTCS BONPOC O NIPABOMEPHOCTH AeJe-
HHS eNUHUIBI, <KOTOPYI0 [peBHHE H HOBHI€ YueHble CUYHTAIOT
HeleJHMOH, ¥ CTPOSIT Ha 3TOH OCHOBE BCIO TEOPETHYecKylo apHd-
MeTHKY»; Ha Hero paercs oTeT: «Takoe IejeHHe e[HHUIbI 10y~
CKAeTCs BBIYHCJHTENSMH BBHAY GOJBIIOH MOJb3bl, NOJydaeMol
IpH 5TOM». B npHUMeHeHMH [oJefl eAMHHUBl CJelyeT BHIETh
ofpasen Toro, Kak cjelyeT paccMaTpDHBATb «BCe aJTOPHTMH
Bcex JpOGHBIX uHcesd, OyAb OHM IVyXHe, OMHOMHAJbHBIE HJIH
BBIUETBl, MJH, KAK UX MOXHO Ha3BaTb NO-HHOMY, HPPaLHOHAaAb-
Hble yucaa» [833, 1. 9 06.].

B 10-it u 11-i1 raaeax PyloJabd H3J1araeTr TEOPHIO KHHIH
«Hauan» B apudmernyeckoil GopMe H IDHUBOAHT MHOILO IpHMe-
poB. B nmomosHenuu K sroft riase UlTudesnb pasbscHser noipob-
Hee, «KaK EBKJAHL paccMarpuBaeT GHHOMHAJH H BHUETH H UTO
noJyuyaeT U3 3Toro»; lltudeap craBuT Leb NOKa3aTh 3TO «KpaT-
yafmuM o6pasoM M HaboJee NMPOCTO, YTOOB M HEMELKHH yHTa-
TeJb HUMeJ IpelCTaBJeHHe O TeX BellaX, KOTODble BO BCE BpeMe-
Ha CYMTAJHCh CaMHIMM TPYIAHBIMH U3 Bcero EBkauga» [833,
Ja. 118]. 3ra npocrora pgocruraercs 6Jarofaps IPHMEHEHHIO
anrebpauyeckux cuMBoJioB; llltTudeny numer, 4yto B KauecTBe
6uHoMHuaJselt EBkang 6eper «TakHe yucaa, Y KOTOPHIX OJlHA 4acTh
ecTb oOblyHOe 4uCcJaO (Hanpumep, 3,4, 5u 1. 0.), a gpyras
4acTb — IVIYX0€ uHcao, of6o3HauaeMoe 3HakoM V» [833,
J. 118 06.]. C nomompi0 3THX 0003HAUEHHH «KaXIbI IPOCTOR
BBIYMCJUTE/Ib TAKXKe JIErKO MOXeT I[OHSATh, YTo y EBkiHga
sfiBJIfeTCs OMHOMHAJbIO HJIH He GUHOMMAJbIO, 4 YTO BHIUETOM HJH
He BblueToM» [833, a. 119]. [as GuHoMHuanell paccMaTpHBAOTCA
npumeprr 124-1/6, V120 +6, Y12+ /6. [ayxum uncaom
IO-NPeXHEeMY Ha3blBAETCHA ,YHCJAO, H3 KOTODOrO Heab3si H3B-
Jeub Kopenb“ [833, s. 85 06.]

B couunenun «Arithmetica integra» [834] Mux. Illtudens
Ha TEODHIO KBAJPaTHUHBIX HppalHOHAJbHOCTeH Takke obpalraer
bosblioe BHHUMaHMe;, H3JI0XKeHHe KHUru X «Hauana» Epkauga
(B apudmeTHyecKoir popMe) 3aHUMAET MOJOBHHY 3TOr0 TPYAA.

Takum o6pasoM, BnaoTh 1o XVI B. eBponelickag MaTeMaTHKa
B YUEHHMH O KBaJDAaTHYHBIX HPPALHMOHAJBHOCTAX CjaefoBajta apab-
CKOH Tpamuuuu. Kax u BOCTOYHBIE MAaTeMAaTHKH, eBpolelicKHe
yUeHble MPOAOJXKAJNH NPHIEPIKUBATBCA E€BKJIHIOBOH KjaaccHdpHKa-
UM HppalMOHAJbHHIX BeJHYHH, NpeJcTaB/seMblX B apHMeTH-
yecko# Qopme, ecJH He CUHTATh, YTO 06JACTb paccMaTpHBAEMHX
HppanHoHaJbHOCTeH Obla pacliHpeHa NpexIe BCEro 3a cyer
«TPHHOMHAaJeH», a 3aTeM H «MYJbTHHOMHAJeH». B TO e BpeMs
BONIPOC O CYIIHOCTH HPPALHOHAJBbHOrO, O TOM, <SBJAIOTCH JH
HppalHOHA/bHBEE YHCJIA YHCAAMHU HJIH HET», B 3TO BPEMS BCTad

286



yKe CcO BCeH  OmNpe/e/eHHOCTbIO, KaK 3TO BHMJHO M3 COUHHEHHS
Ultudens «Arithmetica integra»[834], u3 «Apudmernxu »Maspo-
nuka (1494—1575) rr.) [698), pa6or Buern (1540—1603 rr.)
[458] u np., rae, Kak ¥ B pacCMOTPEHHBIX BhIIIe TpyAax, H3jara-
JIOCh y4eHHe 06 HppalHOHAJIbHBIX BEJHYHHAX.

Hpes o coorBercTBHH MeXAy OOBEKTaMH apHOMETHKH H
reOMeTpHH Bce Iay0OKe IpOHHMKaeT B MaTeMartHKy. Ilo cioBam
MaBpoJiHKa, «IOCKOJMBKY apH(GMETHKA SIBJASETCS UHCTPYMEHTOM
BCAKOTO MCYHCJEHHS, a YHcaa — CYTh TE€PMHHBI, KOTOPEIMH 060-
3Hayaercs Jw6as BeJHYHHA, TO HECOMHEHHO, UTO C MOMOLIBIO
YHCEJ MOXKHO OCYLIECTBHUTb HCUHC/JIEHHE BceX BeJHUHH» [698,
cTp. 83]; MOA yMCIaMH MOHMMAKOTCS He TOJNBKO LeJble M ADPOGH,
HO M HppallloHAaJbHble KOPHH.

C mosHOM OMNpefeJeHHOCTBIO BhICKasascs Ha stor cueT CH-
MoH CreBun (1548—1620 rr.) B «TpakrtaTe 0 HeCOM3MepHMBIX
BeJqHuHHax». OH chOpMYJHPOBAJ Te3UC O TOM, YTO <«HET HHKa-
KHX a6GCypaHBIX, HDpaLHOHAJbHBLIX, HENpaBHJbHbIX, HEOOBSCHH-
MBIX MJM TIyXux uncen» [832, crp. 202], u 3asBuI, YTO HppaUyo-
HaJbHble KODHH DaBHONPABHBl C pallHOHAJBHBIMH YHCJaMH H 4TO
MOJHO TOBOPHTB JIHIUb 06 HX HECOH3MEpPHMOCTIH.

Hrak, Teopus kuuru X «Hauaua», usnoxerHnas B apupmernye-
cKoil (opMe, CHrpala BecbMa CyLIeCTBEHHYIO POJb B (PODPMHPO-
BaHHH IIOHATHS TOJOXKHTENIbHOTO JeHCTBHTEJNBHOIO  YHCJA.
W panpwe npu paccMoTpeHMH Bonpoca 06 HppalHOHAJbHBIX
BeJIMUMHAX MaTeMaTHKHM YacTO BO3BPAIIaNHCh K KJacCHPHKaUHH
EBkaHAa, 0 UeM CBHAETEJbCTBYeT, HalpUMep, COUHHeHHe Bau-
auca (1616—1703 rr.) «Mathesis universalis» [922].

OnHaKo B eBPOMEHCKO MaTeMaTHKe, KaK H PaHbLIe B BOCTOY-
HOH, yiaensJjoch Go/bllOe BHHMAaHHE 3TOH TeODHH, M3JOMKEHHOH,
Kak H y EBkiauna, reomerpuuecku. Takoe H3JI0XKEHHE MBI BCTpe-
yaeM B eBporneHckux KoMMeHTapusix K «Hauanam», Hanpumep, B
pepnakuusix «Hauan», npunaanexaumux H. Tapranse [538] u
Xp. Knaeuwo [539]. Knapuilt muwer: «$l He MOry coOrJiacuTecsl ¢
MHEHHEM TeX, KOTOphIe IOJIaraloT, YToO 115 ee IOHHMaHHsS Heol-
XOJMHM pasjiesl apH(PMeTHKH, B KOTODOM HJET peuyb O KOPHSX H3
ypceJ DAlUHOHaNbHBIX H, KaK HX HasbIBalOT, HPpalHOHAJbHbIX.
HanpoTus, g peridTeabHO YTBEPIKIAKD, YTO O MOJHOM MOHHMAaHUHK
3THX pasfesoB apHbMeTHKH CYAAT IO 3TOH JAecsAToil KHHre». OH
CYUTAET, YTO «Te, KTO pasMBILIAKT 06 aarebpe, MOryT caMu,
KOrjla 3aXOTHT, JIETKO MPUJIOKHUTb CYLUIHOCTh JOKA3ATEJNBCTB 3TOI
KHHTH K YHciaM, TeM GoJiee, uTo He OYeHb JABHO 3TO 106poOCo-
BECTHO OCYILIECTBHJI MpOC/IaBJeHHbIH apupmernk Mux. lltugens

B J1BYX KHHTax COYHHEHHs, o03arJaBjJeHHOro «Arithmetica
integra» [539, ctp. 99].
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