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Brenenne

19 ampeas 1975 r. ¢ cCOBETCKOTO KOCMOAPOMa OBLI 3amymieH
mepBHl WHAMACKAA HMCKYCCTBEHHHA COYTHUK 3emum. Ilo
mpefiokenuo npeMmbep-muaucTpa Mupum Wupnpsr Taupm
COYTHWK HA3BaH MMEHEM BBIIAIOMErocs MaTeMaTHKa M acTPo-
HOMAa JpeBHOCTH ApmaGXaThl.

B 1976 r. ucnoanuiocs 1500 jier co AHS POKAEHHAA BEIH-
Koro wmupgmiickoro yueHoro Apuabxartel. «Apumabxara — «Ho-
mepHUK BocTOKa» — Ha MHOTO BEKOB OIePEUT CBOE BpeMs, —
cKasanx mpepcefarens Mumuiickol opraHM3aluyd KoCMMYe-
ckux wuccaemosanmit mpogeccop C. IlaBan.— Ero mpumep
BIOXHOBJIAJ HAIIMX YYOHBIX, KOTOPHe paboTand HAJ CHYTHH-
Kom» [17, ¢. 97].

Apunabxate 6nio Bcero 23 roja, KOrja OH HamHCal CBOE
mepBoe H eJUHCTBEHHOE [OIme[Iiee [0 HAC MNPOH3BECHHE
«ApmabxaTuay, 3akoHdeHHOe B 499 r. ITO0 CoUMHEHNME 0KA3aJI0
OTPOMHOE BIHAHME HA BCe MOCJIEYIOIlee pPa3BATHEe MaTeMa-
TAKA ¥ acTpoHOMuH B VHIMM M mOJIOMKUI0 HAYAI0 HOBO# HAYY-
HO# Tpagmmuu B 3To# crpane. ViMeercsa HECKONIBKO yOIuKaui
tpyna ApumaGxarsl. B 1874 r. B Jleiinene KHepm maman cam-
CKPUTCKA TeKCT ¢ KoMmenTapusmm Ilapamemsapm [37].
B 1906 r. sTOT TEKCT BMECTE ¢ KOMMEHTAPUAMHE BIIIE]I Ha XUH-
mu B mepesofe, BuinosHenHoM Cuurxom [38]. Caemyromee us-
IaHWe OPUTHHAJBHOTO TEKCTA ¢ KOMMeHTapusmu HuiaxauTs
Os1m0 ocymecrsieno B Tpex romax B 1930—1957 rr. [41].

[lepBEie mepeBomH Ha €BPOMEACKHE SIBHIKM OBLIHM CHEJAHEBI
BCKOpe mocie nyGiamrauum Texcra. B 1879 r. Oma msmanm
PpaHnyscKuil mepeBoj, MATEMATHYECKOTO pasjenaa, BHIIIOJ-
Hennaui Poge [71]; anramitckuit nepesoy sToro pasmena Keiis
mosBmicsa B 1908 r. [63]. A cuycrs moutu mBa JecATANIETAS
Obim onyONMKOBAHEL [[Ba IOJHEIX TepPeBoAa «ApumabxaTmm»
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Ha anramitckuit s3eik: Cemryntst B 1927 r. [39] mw Kaapra B
1930 r. [40]. CoBcem memasHo, B 1975 r., maremaTmdeckas
gacth «ApmaGxarum» Oblia mepeBefeHa JaQepuHEroM Ha He-
MenKui A3HK [55].

TBopuecTBo ApumaGxaTsl N3YYaad HA TPOTAKEHAN MHOTHX
BexoB. B XI B. BHjaomuiicsa cpegHeasnaTcKuil yyeHwi bBu-
pyEn B pabote «VHama», maBas XapaKTEePUCTHKY MHAMACKAX
MATeMATHKOB ¥ AaCTPOHOMOB, BBHICOKO OIEHMBAET HAYYHHIA
Bkaan ApumaGxarsi. B Espome B XIX B. TBOpuecTBo Apual-
xarsl mccaefgosaiun Bemtam [43], Mammm [46], Komp6pyk
[50], Xoan [62], Kepn [66], Pome [72], Yum [81]; 8 XX B.
9TOH TeMe IOCBSIINEHHl MCCIAeJOBAHMS MHOTHX YUEHBIX, CPeIa
aux [darra [51—54], @aur [56], Taurymm [57—61], Keit [64],
Masympap [68], ITuurpu [69], Cen [73—74], Cenrynra [75—
77].

B Poccum wusyduemme WMHAUACKON MaTeMaTHKHM HAadajloCh
¢ 1838 r., rorma Geuia omyGamxoBana crarhsi B. U. Jlammm-
HA O Pa3ilOKeHHH HEeKOTOPHX BEJMYAH B GECKOHEYHEIE PSAJIEI
[19]. B 1882 r. peimen mcropmueckuit ogepk M. E. Bamenxo-
3axapueHKo 0 MaTeMAaTH4ecKOil amreparype umpuimes [9],
KOTODHI mosgmee Oba BKIYeH B ero «Mcropmio maremaru-
xm» [10].

WNupumiickoit MaTeMaTuKe, I B YaCTHOCTH OTIEJIBHEIM CTOPO-
HaM TBOpUecTBa ApuabXaThl, MOCBAINEHH PaGOTH COBETCKAX
apropos 9. fI. Baxmyreroir [1, 2], U.T'. BammmakoBo#r u
A. II. IOmresuua [3], A. I. Bomogapckoro [11—16],
A.E.Paux un B. H. Unenna [25], B. A. Posendenbpa,
M. M. Pomxancroir, 3. K. Coxomoncror [28], A. II. IOmxe-
puda u B.A. Posengennna [27, 34, 35], a rakme mpyrax
[5, 20, 30—32]. CBegenna o6 smoxe, B KOTOPYIO ma Apu-
abxara, maus B kuurax I'. M. Boarappa-Jlesuna, I'. @. Uns-
una, 3. A. I'pauroscroro [6—8].

WNmsn ApmaGxaThl TPAHCKPUOUPYETCS MO-Pa3HOMY, MHOTTA
OHO TIpoM3HOCHTCA Kak Apbabxara miam ApuaGara [17]. B ma-
crosamein pabore HammcaHme COOCTBEHHBIX MMEH [aeTcs B CO-
OTBETCTBUH C TPAJWIMell, YCTAHOBUBINGHCH B COBETCKOH
HACTOPHKO-MAaTeMaTHIECKOM JTUTEPAType.

ABTOp cuMTaeT CBOMM IPHATHEIM [0JITOM BEIPA3UThH Cep-
leunylo O1aroJapHOCTh MOKTOPAM (PMBMKO-MaTeMaTHYeCKUX
Hayk bB. A. Poszendeasny u A. Il. JOmkesudy, HOKTOPY
geropmuecknx mHayr I'. M. Bourapmy-JleBmny, kammmmaTam
¢usuko-maTeMaTnvecknx Hayk JI. E. Maiictposy u M. M. Po-
JKAQHCKOA 3a COBETH [pPH MOATrOTOBKE KHHTH.
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O sxm3uu @ TBOpYecTBe ApmaGxaThl

Jlo Hac JOIIIO OYeHb MAJO CBeleHHE 0 XU3HH Apmabxa-
rei. MBI He 3HaeM, KeM OHLIW €10 pofuTe/n, KTo OHLIH ero y4m-
Tels, MH He DacmojiaraeM TOYHOM HaTo# ero cMepTH.

O camom ceGe ApmabGxaTa IHINb ABAYKIE YIOMHHAET B
rpakrare «Apmabxarasay. B wactu 111, npasmiae 10 on nmmer:
«Horma mpomnm TPU IOTM W MECTHAECAT Pa3 MO IECTHAECHAT
aer, Torga mCTeRIE 23 rofa Moeil ;xms3Emy. CoriacHO HH-
IOWACKON TPajWIU{ CYIECTBYIOT 4eTHIPe SIOXM — IOTH: KpH-
Ta (3om0TOll Bek), Tpera (cepeGpsAHEIL Bex), mBanapa (GpoH-
80BHIl Bek), Kaam (sKedesHHil Bek). [lo mummiickum mpep-
CTABJIEHHUSAM, IIOCHENHAA 5I0Xa — KAaJAMioTa — HAdYajach B
3102 r. g0 m. 3. C ee Hauaja MPOIIO (IIECTHAECAT pPa3 IO
mMecTbIeCAT JeT», TaKAM o0pasoM, «Apumabxarua» OhIa Ha-
macaHa B 499 r. 23-meTHEM aBTOPOM, 4TO IO3BOJAET CUATATH
476 rom — roJoM ero pOoMKIeHHA.

Mu He 3HaeM TOYHO MecTa ero pokmeHnms. B wactm II,
mpaBuie 1 MPHBOMUTCA JUIIb. HA3BaHHE KpPYIHeHINIero MHIAMA-
CKOro HaydHoro mnenrpa, rge Apmabxata Mor paGoTaThb:
«Bosgas mourenme Bpaxmany, 3emie, Jiyme, Mepxypmo,
Bemepe, Coummnmy, Mapcy, IOmmrepy, Carypuy m cosses-
mmsaM, ApmabXara BHpeIb HM3JIAraeT HAYKY, KOTOPaA OYeHb
moumraercss B Hycymamype». Hoselimme mcciegoBamma mos-
BOJAKT CYATATH €ro pogdHOd Ammaxry — obmacte B IOm-
Ho#i Manuun. Kpome sTuX cBeneHuit 06 aBTope, HaM HAYEro HE
H3BECTHO, HO [0 HAC MOILIO €ro 3HAMEHHTOE COYMHEHHE,
KoTopoe OBRLIO IOBOPOTHHIM NYHKTOM B pPa3BHTAM TOIHEIX
Hayk B Unmmu. «Apuabxatuay — 9T0 cBoeoOpas3HaA SHIUKJIO-
Iefdsi, B KOTOPOi co0paHo caMoe Jydinee, 910 OHLIO CAEIAHO
B IpeIIecTBYIOIHe dIOXA, Bce Ham(ojiee BayKHOE W IEHHOE B
aEpWiickoil MareMatuke M acrpoHomum. lMelorcs cBemeHmA
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0 12 pasIMYHEIX KOMMEHTAPHAX K OTOMY COUMHEHUIO, IEePBHE
I3 KOTOPHX OBIJIM COCTAaBJIEHH B cepegmHe VI B., mociuen-
mme — B cepemue XIX B. Cpemu aBTOpPOB KOMMeEHTapHeB
O UW3BeCTHHE WHIXNACKAE MAaTeMaTAKA ¥  ACTPOHOMEL,
B ToM umcae Bxackapa I (VII B.), Ilapamemsapa (XV B.),
Hunaxanra (XV—XVI BB.). CoxpaEnIOCh HOBOJIBHO MHOTO
pyKommCell HEKOTOPHX KOMMEHTapHeB, NMOKAa3BIBAIOIUX, 4TO
«ApnaGxarusy mmporo maydamack. O6 3ToM jKe CBHEETeNb-
CTBYIOT M KOMMEHTApHU HA MECTHHIX, B OCHOBHOM IOKHOHH-
MAACKAX, sA3EIKAX.

Texrer TpakraTa, HAOHCAHHEI HA CAaHCKpWUTEe, ORI mepe-
BeJleH Ha fABHIKA XUHIMW, TEAYry, MajasiaM.

Haun6Gomeée paHmme CBeJeHHS O pPAa3BUTAM MAaTeMATUKH
B Unmuu oTtHOCATCA K dSmoxe WHACKON nmBUIM3aruu (ce-
penuua III TeicA9eseTusi Ko H. 9.), MOJYyIHBIICH cBoe HA3Ba-
HHUe OO0 pacKomKaM AByX Goapmux ropomos: Moxenmxo-Ilapo
n Xapannsl, pacHmooKeHHHX B Oacceitme pexm Muma [21].
IOo mac He [OIIIM TEKCTH MaTeMaTHYeCKOTO XapaKTepa,
a coXpaHHmBOIMECH Hafgoucd Ioka He pacmudposamsl. Ilo-
3TOMY 06 ypoBHE MaTeMAaTHYeCKUX BHAHWE B TY SIMOXY MOKHO
CYIHUTH JUIOb KOCBEHHO, B OCHOBHOM II0 Pe3yJIbTaTaM apXeoJIo-
TMYeCKHX PACKOMOK. [[peBHHEe WHIHUIH CUATATIH AECATKAMH,
0 9eM CBHJETeJILCTBYIOT HACEYKH HA COXPAHMBIIEMCS WHCTPY-
MEHTe [OiA W3MepeHusa uuHE. dumciaa o6o3HaYamuch IITPH-
xamu-3apyOkama. Taxume 3apyOKu 00HAPYHEHE HA KaMEHHHIX
KOJNbIIaX, M3 KOTOPHX CTPOMJINCH KOJOHHHI, IIO/IEPIKH-
BaBIIe KPoBiio ;xuaum. Yumena or 1 mo 9 oGosmaganmch ¢ mo-
MOINLI0O BOPTHKAJBHEIX HJIM TOPUBOHTAJIBHEX MTPUXOB, IIPH-
9eM TaKUX IOTPUXOB OBLJIO CTOJABKO, CKOJBKO €IUHHI] B JaH-
soM umcie. [{ag ygo6crBa mopacdera 9ucia oT O [0 7 COCTOAT
H3 ABYX, a 9ucio J u3 Tpex rpynn 3apyboK, OTCTOAMUX APYT
OT fipyra Ha He0OJBIIOE PACCTOSHHE.

B mexoTopHX HWrpax, Ha@AeHHHIX B TOpofax MOJEHEI WH-
na, OPUMEHANHCHh wnMrpatbHile Kocrtu. OOHapyxeHa camas
OPeBHAA B MHpEe HUTPAJIbHAS KOCTh — KYOHK, 3HAYATEIBHO
GoMbIIMX PasMepoOB, 9eM Te, KOTOPhe HCHOJL3YIOTCA Ceidac;
¢ Ka)KIO# CTOPOHH yriayOiaeHHAME 0603HAYEHH UYMCIa — OT
OJ{HOT'0 [0 IIECTH.

UpesBHYANHO MMHPOKOE paclpocTpaHeHWMe MMEIH THPH.
UccnemoBanmsa MOKaBald, YTO MEKIY THPAMHE CYIMECTBOBAIA
cTporas CHCTeMa BECOBEIX MED, OCHOBAHHAS Ha YJABOCHHH AJA
HeboabmuX rEph W Ha ymuokennu Ha 10 m 100 gma Goiee
kpynaEx. GTporoe COOTHOIIEHAE COXPAHANOCH M MEKAY /M-
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HOH, MUPUHON W BHICOTOH KMpPIAYedl, M3 KOTOPHX CTPOMIACH
spanmsa. CTopoHH Kupnuaedl ortHOCUIHMCHh Kak 1 :2 : 4 muam
1:3:9.

ITpu packomkax maiimeso GombImoe YMCI0 PadEOOOpa3HBEIX
OpPeaMeTOB CTPOTO0 IeOMeTPHUYEeCKO# (opMEI.

Cienyompme HAIIA CBEEHAA O MATEMAaTHIECKAX H KOCMO-
TOHMYECKHX ILPEACTABICHAAX WHOUANEB OTHOCATCA KO
I1 TeIcA9eneTHIO [I0 H. 9., BeIUACKOMY IEPAONY — BPEMEHH CO-
CTaBICHHSA PeJIArA03HO-PUIOCOPCKUX KHUT — Beml. B Ty
smoxy Bcememmas cudmrazach pas[eNeHHON Ha TPH PErmoHa:
3emuio, BosmymmHoe mpoctpancTBo u HeGo. Crpodsr «Purae-
OBy, IpeBHeHmeR u Hanmbolee 3HAYNTEIPHON M3 YETHPEX Bejl,
TOBOPAT O TOM, KaK0oe 3HAYeHWE MPHUIABATU JPEBHIE HHIUAIEI
Conany — Cypbe — maa s xmsau npuponsi. CBomM cBeToM
ConHile He TOJNBKO OCBEIa€T MHPH, HO ¥ NONJCPHUBAET
yu3ab Ha 3emae: «Cuactamphie 30ig0THCTHe KomM Cyphm,
cBeTIEe, OBICTPHIE, CONYTCTBYEMEIEC JHKOBAHHEM, HOCTOMHEIE
MOYTeHWsA, BCTYIOMJIM Ha IoBepXHOCTh Heba, [omm] o6xomgaT
He60 u 3eMIII0 3a OQUH JieHb. JTa GoskecTBeEHOCTh CyphH, 3Ta
MOIb, NeficTBydA, cobmpaer BoeguHo HmpocTeproey [18, ¢. 27—
28]

B Bepuiickmii nepmop caosxunuch npeacrapiaenus o CoHie,
Jlyne, marm m3BecTHHIX B [OpeBHOCTE miaHerax — Mapce,
Meprypum, IOmurepe, Bemepe, Carypme; ¢asax Jlyms,
(HAKOIATPaX» — JYHHHIX CTOSHKAX. YUMCI0 KOMMEHTapUEB
K BeJlaM 9pe3BHIYafHO BEJHKO, COCTABIANNCH OHU B TeYEHUE
MHOTHX BeKOB. MaTeMaTHm4ecKHX CBeleHmit 6oJbme BCero B
«lyapba-cyrpe», KoTOpasg [MmOIMLIA [0 HAC B HECKOIbKHX
PefaKIEAX O JaTHPyeTcA cepefuHoil I ThicAdeserusa 1o H. 3.
B 1y smoxy mmpokoe pacupocTpaHeHue MOJAYIMIa NeCATAIHAS
HyMepaius, CymecTBOBaJd CHelWaJbHbIe Ha3BAHUA TIA MI0-
CTATOYHO OGOJBIIMX CTEUEeHeH MecATH. JTH HAWNMEHOBAHHA
mopo# 06pasoBHIBAJIACH C MOMOIIBI0 aJUTHBHOTO, CYyGTpaK-
TABHOTO ¥ MYJIbTUILIMKATABHOTO IPHHIWIOB, KOTODPHE MO3[-
Hee CTald HeOoOXOIWMMBIMH KOMIOHEHTaMH IPH CO3JAHHH IIO-
BUNMOHHON CHCTEeMH CYHMCJICHMS. DoJBIION HHTEpEeC mpef-
CTaBIANT JAeHCTBAA ¢ HPPANUOHAJILHBEIMA YHCIaMH, HX
CKJIAMHBAJIA A YMHOMAIM, KaKk oOKYHbIE BEJIWIUHEL,

B Bemmiickmii mepmon MHOMHUNE yMeJN HAXOOUTh KOPHH
IOJIHOTO ¥ HENOJHOTO KBAJpPaTHOTO YDaBHEHHWA, pellalu He-
KOTOpEle 9acCTHEIe CIYYaW HEOIpPeNeJeHHHX yPaBHEHUA mep-
BOH W BTOPOM CTEIIEHH W TeOMETPHYEeCKHE 3a/Ja4d Ha BHIYHC-
leHus, TOCTPoeHAs W upeobpasoBanHUs.
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B xoune I THIcAYemeTHA MO H. 5. W B IepBHie BeKa mamei
9PH IJI0 HHTEHCUBHOC PAa3BUTHE aCTPOHOMHUH M MaTeMATUKH,
KOTOpPOe MOJYYMJIO 3aBepIIeHHme B TpaKrare Apmabxarsl.

ApuabxaTa okasal 3HAUATENbHOE BIASHAE IPAKTAYSCKH Ha
BCeX HO3THEAMAX WHAWACKAX MAaTEeMAaTHKOB M aCTPOHOMOB:
oHE 1E00 KOMMEHTHPOBAIM €r0 COYMHEHHE, JH60 IUTHPOBATA
ero.

CoBpeMeHHbIe HHAMICKAE yYeHEe Has3hBalT Apmabxary,
Kak y:ke ymommHANIoch, «HomepumroM Bocrtorar. C momxHEIM
OCHOBAHHEM ero MO;KHO cpaBumBath 1 ¢ Exammom, «Hagama»
KOTOPOro ORUIM [jif BJJIMHACTAYCCKOH MaTeMaTHKW, Kak H
«ApnabxaTusay A MHOAACKON HAYKH, BA)KHON BeXOi B pas-
BATHH MAaTeMaTHYECKOTO eCTeCTBO3HAHUS.

Kpome cBoero ocrHOBHOTO counueHns, Apmabxara Hammcadsd
KommeHTapuE K «Cypbe-CHIIXaHTe», aCTPOHOMHICCKOMY CO-
gnpennio IV—V BB., HO OHHM [0 HAC He JOIIIH. BmpodeM,
HEKOTODPHIe OCHOBHBEIE MW 3THX KOMMEHTAPWEB HAIJIX OTPa-
JKOHHE B aCTPOHOMHMYECKHX PasfesiaX ero OCHOBHOTO COYHHE-
HHA.

«Apmabxardsa» CpaBHHTEAbHO HE00JbIIOE  COYMHEHHE,
omo comepxxat 118 crpod m HammcaHo B TPASHIUOHHONR AJIA
HHOWANEB MaHepe — CTHXaMH, B KOTOPHIX HET PUPMBI; OC-
HOBHOe BHUMaHme yaeasercs pasmepy. CrauxorBopHas dopma
H3I0/KEeHHS CII0OCOOCTEOBAIA JIYYNIeMY 3aIIOMAHAHMIO IIPABHI.
Tpakrat coctomr u3 dersipex dacrteit: JlamIaruTHKE — CH-
cremsl o6osuauenus wmcea (10 crpod), ammramager — Ma-
remarnkn (33 crpodm), Hamaxpmiamamer — ompee IeHus
Bpemenu (25 crpod), I'omamapsr — meGecHodl m 3emHOM cgep
(50 crpod).

B acTpomoMmueckoit dacTu, HMemed MHOTO o6mero
¢ «Cypsa-caggxanToity, Apmabxara BRHCKa3aJ FeéHEAANBHYIO J0-
Tafiky 0 BpameHnn 3eMJIu BOKPYT c¢Boeil ocu. Ito OBIIO 0YEHB
CMeJIOfl THIOTe30% AJiA ero BpeMeHu, Meamell Bpaspes ¢ 6pax—
MAHCKAMY DeIMTHOBHEIMA MPeICTABICHAAME U HE NPHHATOR
MOCHeAYIOHRIAME HHIMACKAMA acTPOHOMAMH. 3aTO MareMaTd-
9ecKasd 9acTh, OYeHb pas3HooOpasHAs IO CTPYKTYpe, COnep-
JKUT MHOTO WMjell, B HajpHeNeM Pa3BUTHX JPYIUMH YdeHHI-
MO Kak B camoil VIHgum, Tak @ 3a ee mpefieaaMu. JTO mepBOe
nomemmmee [0 HAC CIENUAJBHOE MATEMATHIECKOe COYMHEeHMe
HHAALNEB; 9aCTh MaTeMaTHYeCKHX IPABWJ CTaja M3BECTHA
HAM MMEHHO B m3nokeHmm Apmabxarei. MaTeMaTmdecKme BO-
TIIPOCH COIePsKATCA HE TOJABKO B CIELIHMAJbHOE BTOPO# dacTH,
HO B BO BCEX OCTAJNbHHX pa3feiax.
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Huraxnx cpemenuii o ToMm, Kak OBLIM IOJYYeHE IpaBHIa,
HUKaKAX TOKa3aTeJbCTB B TpakTare Her. Vsmosxemme mpe-
HelIbHO JAKOHWYHO, BCe IPaBUJA MAIOTCA B fopMe PEeKOMEH-
pganuii u coseroB. JImmb m3penka mpaBmia cofepsKaT HaMeK
Ha BHBOJ. B aToM oTHOmeHUY TpakTaT ApmaGXaTH He ABIAET-
cA HCKIIYeHHMeM cpend pabor maremarukoB Vmnamm.

«ApmabxaTusi»y 0XBaTEIBAaeT MHOTHE BOIPOCH apHPMETHKH,
aare6pel, reoMeTpPUM, TEOPWH UHWCEJ, TPUTOHOMETpHH. Besm-
JafIIM JOCTHKeHMEM HHINHCKUX YdYeHHX OBLIO CO3JaHHE
OeCATHIHON TOBUIMOHHON CHCTEMBI CUYMCJICHHHA, OTeJIbHBIe
KOMIIOHEHTH KOTOpPO#l OBLIN M y OPYTHX HAPOMOB, HO TOABKO
B Vnaum oHa Hamza cBOE WOJHOe 3aBepurienue. IlepBrie mpa-
BUJIa B 9TOH cHCTEMe BCTPEYAITCH MMEHHO y Apmabxarhl —
9TO IPABMJIA U3BICUCHUS KBAJPATHOTO M KyOMYECKOTO KOP-
meit. CHopMyTMpPOBAHEL OHE 0YeHB KPATKO, M MX TPYNHO HO-
HATH 0e3 moApPOOHOTO KOMMEHTHPOBAHHA.

B «ApuaGxaTum» MMEOTCH HECKOJIBKO 3a7ad, CBONAMMUXCH
K pemeHUWi0 JWHEHHOTO YPAaBHEHUS C ONHUM HEH3BECTHBIM.
OpHa u3 HEX — 3HAMEHHUTAA «3a/1a9a 0 Kyphepax», o6omemasn
3aTeM MHUpOBYi0 anareOpamdeckyio jgureparypy. B meit Tpe-
Oyercsa ompemeNuTh BPeMsA BCTPEYH ABYX TeJ, KOTOPHE [BH-
KYTCA HaBCTPEUY APYT APYTY WIHM jKe OHO BCJET 3a APYTHM.
Psag samau «ApmaGxartum» OPHBOAAT K KBAafPATHEIM ypaB-
HeHUAM, HAOPUMED HAXOMKAEHUE IMCIa WICHOB apudMeTmde-
CKOf DpOTPECCHM ® BHIYACJIEHWE HPOUEHTOB. AHAJOTUIHEIE
3ala9¥d HA CJOKHBEE IPOIEHTH PEIAlNCh MHOTHMH WHIHAN-
ckumu aBropamu. [Tofo6ube HpIMEPE BCTPEYAOTCA H B €BPO-
ImeACKUX PYKOBOJACTBAX HOBOro Bpemenu, Hampumep B «Hadga-
aax anrebpsn» (1746) ¢pamiysckoro maremarura A. Kiepo.

Bnepssie mpaBmia apudMeTHICCKOR MPOTPECCHA U mpUMe-
PH Ha Hee JaHbl B «ApmabXaTuu», B HaJbHEHIIEM OHH BCTpeE-
9al0TCsI B OOJBIIMHCTBE HHAMACKMX MATEMAaTHYECKAX COYU-
HeHmii. Apuabxara 3HaJ mpaBHiIa Jid 00WEro 4ieHa, CYMMHI,
9ECia WIEHOB apudMeTwmaecKoil mporpeccun. VHTepecHo, 4ro
IpU BHBOAE OPMYJHL 9HUCJIa TICHOB OH PEINaJ IOJIHOe KBAaJ-
parHOoe ypaBHeHme. B «ApumabGxaThmy IPUBONATCA MpPaBHIA
CYMMUPOBAHHS HATYPANbHBIX KBAJPATOB A KY00OB, HEKOTOPH X
OPYTHX PAMNOB; BIPOYEM, OHM ObLIM paree M3BECTHHL BABUJIO-
HAHAM M TPEKaM.

OrpoMublil BKIaN BHec ApunaGxarta B Pa3BATHE TEOPUU Id-
CeJl W ee Ba)KHOTO pasjesa — pPEImeHHs HeoIpeeleHHbX
ypaBuenuii. K aroit mpob6aeme B Vagum o6paTuiumch B CBA3U
¢ KaJeHFApPHO-aCTPOHOMHUYECKUMH 3aJadaMé, B KOTOPHIX
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HY/KHO OHLIO OIPEeIeJATH IePHOH IOBTOPEHN ONAHAKOBHIX
OTHOCHTEIBHEX MOoJMOKeHud meGecHnx cBerma — CoaHOa,
JIysH, mrageT ¢ pasiIMYHEIME mepuonaMu oOpameHds u ApY-
I'ie ¢ HIMHA CBsi3aHHBE mpo6aeMsl. 3ajada CBOJUIACH K OTHIC-
KaHMIO IedbX dhcel, JAIAX IPH NeJeHAR Ha JaHHbIE JUCia
JAHHBE OCTATKH, T. €. YAOBIETBOPAKMMUX HEOIpPeJeleHHBIM
JAHEHHEIM yPaBHEHUWAM ¥ HX CUCTEMaM.

HeompeaeneHEHMIU YPAaBHOHASAMHA 3aHEMAICA TI'PeIeCKUR
Maremarmk [II B. Jmodanrt, KOTOPHIE MCKal pPalMoORAJIbLHEIE
pemenusi. ITocie ApuabxaThl MHAMAIE 06paTHINCH K peIe-
HUIO 9THX YPABHOHUHA B IENHIX IOJOKUTENBHEIX YHCIAX, UTO
ABIAIOCH Oojiee CHOMKHBIM. BpAX nm 3mech MOMKHO TOBO-
PHUTH 0 DPAMOM 3aMMCTBOBAHUK Y I'PEKOB: yUeHEIEe 3THX CTPAH
OPHUINIKM K TEOPeTHKO-IMCIOBHM 3aJa4aM, HCXONA W3 PasHBEIX
mpoGieM, ga m caMu Merofsl Obirum pasnwmgubie. CKopee 3TO
CBHUJIETENLCTBYET O CBA3AX HHNHACKUX YIEHHX C MATEMATH-
KamMu [peBHero KuTas, KOTOpHe TaKKe OPHILTH K HEOIpe-
HEeNeHHbIM YpaBHEHHUAM, 3aHHMASCh ACTPOHOMUYECKHUMH BHI-
YUCIeHMAMA M 3aJaYaMM HA OCTATKY, W PEIIeHHWS HAXOIUIH
JIHMIOb B IEJIBX YHCIAaX.

Bruang ApuwaGxaTHl B TEOPUIO YHMCEJN BeCcbMa CYINECTBEH:
OH IePBHIM B MUPOBOH JmTEparype YOPMYIUPYET OUEHD UBHAII-
Hble IIpUWeMbl PEINeHWsA B OEeJNBX YWCIAX HeonpeNieJeHHOT 0
yPaBHEHMA IIePBOi cTemeHW ax -- b = cy. Pemenue paercs
TAK HA3LIBAGMBIM METOIOM (PACCeMBAHUAY WIH «pas3Mesbye-
HHA», KOTOPHII H3JI0KeH JOBOJBHO KPATKO.

Unrepecusl TpuromoMeTpaUYeCKMe ITPOONEMBI, W3JIOKEHHBIO
B «ApuaGxatumy. B cBoWX wuccieqoBaHWAX IO TPUTOHOMET-
PUM MHOMANGI, MO-BUAMMOMY, ONWPAJUCHh HA TPYAH PaHHUX
DIIMHACTUYECKAX ACTPOHOMOB, Y KOTOPHIX OBLJIA OBOJBHO
pasBuTaa TpuroHoMerpus xopa. OpHaro WHAUINE 3aMe-
HUJIM XOPJIH CUHYCAMH, 9T0 IO3BOJIMIO MM BBECTH Pa3NWIHEIE
(YHRIUM, CBABAHHLIE CO CTOPOHAMM M YIJIAMM HPSIMOYTOJb-
HOTO Tpeyroabuuka. OHH paccMaTpuBajgM JIHHUIO CUHYCA,
JIHHUD KOCHHYCA M JIMHHMIO, MOJYIMBINYI0 mo3gHee B EBpome
HasBaHMe CHHYyCa-Bepcyca. HambGomee pammasa tabiauma co-
HycoB umeeTca B «Cypbe-cUIIXaHTe» X B IepBoOi wactw «Apn-
ab6xatuu». Tabmuia cocraBieHa 4depe3 Kamable o849 =
= 225', 1. e. uepes 1/24 gacTh Ayr® KBaJpaHTa.

AcTpoHoMuueckue dacTH «Apumabxardmy ommpaluch Ha
KJIaCCHUYCCKMe IISITh CUAAXAHT, KOTOPHle I03THee OBIIM IOJ-
pobuo ommcambi Bapaxamuxupoi (VI B.) B ero «Ilamva-cumn-
xautuke» [80]. PaGorst BapaxaMmXupsl mo acTpOHOMHE HO-
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CHJIE CKOpee KOMIWJISTHBHEIA, 9eM OPUTHHAJIbHbIA, XapaKkTep;
on OmuI Golee BHAMEHUT KAaK acTPOJIOT, COCTABABIMUN HECKOIb-
KO acCTPOJIOTHMYEeCKAX TPAKTaTOB, HA KOTOPHIX 3aMETHO CKa-
3aJI0CHh BJIIMHUCTHIECKOE BJIHMSAHME. B ero acTpooradecKux
COYUMHEHUAX BCTPEUAIOTCA DJIEMEHTHl I'PedeCKON HayIHOH Tep-
MEUHOJIOTHH.

IlocnemoBaTemeM um KoMMeHTaTOpoM ApumabxaTsl OBLI
Bxacrapa I, HanmcaBmuil cmeruajbHbEe HOSACHEHUSA K «ApH-
abxaTmmy, a TakKe ABa tpakrara: «Maxabxackapusy» u «Jlar-
xy6xackapusy [44]. B stux paGorax moayumau fajbHeiimee
pasBUTHE BOMPOCH HEONMPENENEHHOT0 aHajm3a W P acTpo-
HOMMYECKHX HTpobieMm.

CospemennunroM Bxackaps I 6s1 Bpaxmarynra — aBrop
IBYX WU3BECTHHX couuHeHmii: «Bpaxma-cuxyra-cuamgxanray
[48] m «Kxammaxxagssaray [49]. Ilepsoe m3 mux Gbino Hamu-
cano 30-mernuMm Bpaxmarynoroir B 628 r. mon BiaumsHueM uiel
Apuabxarsl. IlocTaTouno oTMeTHTh, 4TO, cilegys Apmabxa-
e, Bpaxmarynra BKJINYHI B CBOH, B OCHOBHOM aCTPOHOMH-
9eCKUH, TPAKTAT [B6 MaTeMaTHIeCKUE TJIAaBHI, COJAeprKaIue
pAn HoBHX mpaBmi. U B To ke Bpemsa «ApualxaTus» B 3TOM
counmHeHWN GBIIa TOABEPIHYTA OCTPOI KPUTHKE 33 U3JIOKEeHHe
MpaBHia O BpalleHHH 3eMJId BOKDPYT CBOeil OCH, 3a HAYYHOE
00BACHEHNE TEOPHH COJHEYHHIX W JYHHBIX 3aTMEHHUI; BIPO-
9eM, M K [JPYIMM HHAMACKAM acTPOHOMAaM AaBTOP OTHeCCH
Kpurudecku. OH BBHICTYIAJ IIPOTHB 3aMMCTBOBAHUS BJIEMEH-
TOB BaBHJIOHCKHX ¥ I'PEUCCKAX aCTPOHOMHUUYECKHX KOHI[ENIIUA.
Bropoe couunenme BpaxmarynTel, manmcanuoe um B 67-mer-
HEM BO3pacTe, yKe He COMIepsKaso HeoOOCHOBAHHON KPHUTHKU
4 OoKa3ajo, 970 Bbpaxmarynra Ha CKJOHE JIeT OTOIIE] OT 0P-
TONOKCAJIbHEIX TPaTUIAA.

B 1881 r. B6aum3u mepesum Baxmamu ma ceBepo-zamane
Nupuu 6eima HafileHa PYKOIHMCH HEM3BECTHOTO aBTOPa IO
apudmMernre u aaredpe, BpeMs COCTaBJIEHHS KOTOPOH yueHBIe
marapyior VI—VIII 88. u. 2. [65].

H cepemune IX B. oTHOCHTCA TBOPYECTBO KpyIHeHImero
marematuka Marasupsl, apropa «HpaTkoro Kypca MareMa-
tarm [14, 67]. ITo mepBHE HHAMECKUI TPaKTAT, HMOCBAIICH-
HEI# TOJHOCTHI0 MaTeMATHKE; IPeJIIeCTBYIOMue yIeHke JIUIIb
BKJIIOYAJIM MATeMaTHIEeCKHe TJIaBhl B CBOM acCTPOHOMHUYECKHE
COYMHEHMS. ITU TINaBHl OBUIM OBOJBHO CKATHIMU, IIOUTU
MOJHOCTBI0O OTCYTCTBOBANM WpPHMEPHl # 3ajgadd, KOTODHIe
B GoabmioM KojsmuecTBe mnpusommT Marasupa. XoTa cogH-
HEHHe HAa3HIBAeTCSI KPAaTKUM, OHO o 00beMy 3HAUHTENIBHO
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MPEeBOCXOMAT BCe H3BECTHHIE MATEMATHYCCKAE COYMHEHHA
€PeIHeBEKOBH X MHAMNACKUX aBTOPOB. B 3TOM TpakTare Bmep-
BHle OPHUBOJATCA MHOTHME MATEeMATHYECKHe NpPaBHIa, B TOM
qucjie HPaBUiIa YMHOKEHUA W IEJeHUs, 9aCTHBIE CAydad BO3-
BeJIeHUsA 9YMCes] B KBaJparT M Ky0 U M3BIeUeHWS KBaJPaTHOTO
u kybmaeckoro kopmeit. B amre6pamueckuX u TeopeTMKO-
YUCJIOBBIX PAa3felaX Mbl 3HAKOMHMMCHA C HOBBIMH IIPaBHJIAMH
pelleHus CUCTEeMBI ABYX JWHEHHHIX YpPaBHEHHN C JBYMA He-
M3BECTHHIMM, CHCTEMbI JIMHEAHBIX HEOIIPEJeNeHHbIX ypaBHE-
HU, HEOMPeNeJeHH X YPaBHEHAR BTOPOIl CTEIIEHN W CHCTEOME!
TAKAX YPAaBHEHWIT; TaM K€ HPUBOMATCS OPUTHHAJIBHEE Me-
TOJBI PEINeHUS JIMHOHHH X YPaBHEHUN ¢ HOCKOJHKAMU HEH3Be-
CTHRIMM, HOBHIE HpABHJIA HA APUPMETHYECKYI0 M TeOMETpPH-
9eCKYI0 mporpeccmy. Bmpodem, pspm IpaBHll, BOEPBbIe M3JI0-
JKEHHBIX B 9TOM COYMHEHHMH, 0e3yCI0BHO, OBIM H3BECTHHI
Apuabxare.

MaanmuM coBpeMeHHMKOM MaraBupsl M ero ImoclemoBa-
TejieM OB [Apyroil Kpymusii mHpuiickumit matematux Illpuma-
xapa (IX — X BB.), aBrop «Ilaturanuren [33] u «Tpumaru-
km [70]. Emy npumapue;xaT HECKOJbKO HOBBIX IIPaBHN HAa
TedcTBUA ¢ APoOAME, HA TIPOIEHTH, HA apUOMETUIECKYIO U
reoMerpuiecKyio mporpeccun. Coummenmsa Illpupxapsr mo
MaTeMaTUKe OBLIM 09eHb IMOMYIAPHH M HEOMHOKPATHO KOMMEH-
THPOBAJHUCE.

B X B. mun Apma6xara II, cocraBupmmii Tpakrar «Maxa-
cupnxanTay [42], KoTopHIH ciaemoBas GoJbIme 0PTOMOKCANBHOM
TPagUIMKM, XOTH B MATeMaTHYECKOH TIiaBe ero acTPOHOMHUTe-
CKO¥ CHUIXAHTH HMEIOTCA MHOTOYUC/IEHHbIE aHAJOTHH ¢ «ApH-
abxarmeity. B X1 B. maremaTtux u acrponom lllpmoaru Hanucan
rpakrar «Cmmmxanra-mexxapa» [78].

K XII B. oTtHOCHTCH TBOPYECTBO €Il[e OTHOI0 3HAMEHHTOTO
AHAUACKOTO MaTeMaTHKa M acTpoHoMa Bxackapsr I [36, 45].
Bamsauue ero ujeil Ha YYEHBIX MOCIEAYIMUX MOKOJEHUA OT-
POMHO; eme mpu Ru3HM Bxackapsl ObLIM O0PraHM30BAHBL CIIE-
[UaJbHble IMKOJBI IJS M3YYeHMA ero coumHeHmil. Bxackapa
(1115 — mosmuee 1183) 6oin aBropom mectu pabor. Cmemum-
aJbHO MaTeMAaTHKe MOCBAIMIGHH OBa TpaKrara: «JlmmaBaTmy
u «Bumxa-raguray. OcTajbHbe COYMHEHHSA MO ACTPOHOMUN,
XOTA M COHep:KaT OTHeJbHEIE MATeMAaTHYeCKHe BOILPOCH,
TIPEUMYMECTBEHHO TPUTOHOMETPUYECKOTO Xapakrepa. «Jlu-
naBaruy cocTouT u3 13 riaB, B KOTOPHIX OMHCAHEI JeHCTBUA
HAJ UeJIHMHM W NPOOHBIMH YACJIAMM, BKJIOYAasAd H3BICYCHHE
-KBaJpaTHOT0 ¥ KyOMYeCKOro KOPHeil; maercs pemenue apud-
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METHYeCKHAX 33Ja9 C IOMOIIbI0 crocoba obpamienns, npaBuia
OIHOTO JIOKHOTO IIOJIOXKEHWs; MPABONATCA 3amadn Ha Gacceii-
HE, paHee W3BeCTHHe IPeKaM W KHTaiimaM, CyMMHpoBaHue
HEKOTODHIX apHPMeTWIECKHX PAROB, PAN KOMOMHATOPHBIX
3afad. B pasgenax, MOCBAMEHHHEX TeOMETPHHU, COMEPHKATCH
TmpaBHJa MBMepPeHAsT 00bEeMOB PAa3AMIHEIX TEJ, BOIPOCH H3-
MePeHHs IJIOCKAX (GUryp M 3ama4d HA BHUYMCIEHWE CTOPOH
IPAMOYTOJAbHEX TPEYroJIbHUKOB. Ilogpo6mo mpobiaeMbl He-
OIPeeNeHHOT0 aHaam3a pasobpausl B «Bmmxa-rammre», co-
CTOAIE M3 BochMM IiaB. Tam ke mpmBomuTca ydenme o0
anre0pamIecKAX YpPaBHEHHAX NEPBOA M BTOPOH CTEHEHH,
paso6paHEl HEKOTOPHEE TeOMETPHYECKHE BOIPOCH M HAITCH
IBa oKasaTelbcTBa Teopemsl IImdaropa.

TI'masuoe acrpomommueckoe covyunenme Bxackaper «Cumm-
XaHTa-mupoManmy, Hanucampoe B 1150 r., menurcs Ha mBe
9aCcTH: MATEMATHYECKYI0 ACTPOHOMHIO M HeGeCHYI0 W 3eMHYIO
cpepri. B HuUX craBATCA clemyomme NPoOOIeMBI: 0 CpemHEH
F HCTHHHOM [OJITOTE ILTAHET, 0 CYTOYHOM JBHKEHHHU, O COJ-
HEYHEIX W JYHHBIX 3aTMEHMSIX, O COENUHEHUAX ILIAHET, O COe-
OWHEHUAX IIaHEeT CO 3BE3[aMM, 0 mpupoje HeGecHOH m 3eM-
HO# cdep, o KocmMorpadum u reorpagud, 00 DKCIEHTPHKO-
SOUNUKJINIYECKON MONENN IJIAHEeT, 0 HOCTPOEHUU apMUJIAPHON
cepsl, 0 IpUHNUIAX chepUIecKoil TpuroHoMeTpuu, o6 actTpo-
HOMUYECKUX HMHCTPYMEHTaX, MAaeTCAd OMUCAHUE CE30HOB roja.

N3 Gonee mo3gHMX WHAHACKMX MaTeMaTHKOB M acTPOHO-
MmoB HazoBeM Hapasmy (XIV B.), coxpaHmiIach HEIOJHAA PY-
Komuch ero tpakrara «bmmra-rammrar, m Tamemy (XVI B.),
aBropa oOmMMpPHEIX KoMMeHnrapmes K paGoram Bxackapst II.

HaxkoBo ke mayanoe 3nadenue «Apuabxarnmy? Apmabxara
OBLJT OJJHAM M3 MIEPBHIX, KTO BBEJ (YHKIMH CHHYCA U TPUMEHIIT
mx B acrpoHomun. OH IONYYMJI BePHOE YpaBHeHHME s opOu-
TH IJIAHET ¢ IMOMOMbI0 amcupsl [gacts 111, mpasmna 22—23];
JIan cBoe 000CHOBaHHE SUAIMKIXYECKON TEOPHH IS 00BsC-
HEHHS HEPaBHOMEDPHOCTEH B Mpmw:xenuu miamer [wacts III,
mpaBuiio 21]; npmBes BepHEE BHIPAXKEHMS NJS YIJIOBOTO [UA-
MeTpa 3eMHO¥ TeHM Ha JYHHOX opbure [9acts IV, mpasuia
39, 40]; ymem HAXOIUTh NIPOMOIKATEABHOCTh S3aTMEHHUA
[gacts IV, mpasmma 41, 42]; chopmyamposan mpasuma mis
ompefesieHuA 9aCTH JUCKA JIyHBI, KOTOPHIA GyneT 3aTeMHATH-
¢ BO BpeMsa 3armenus [gacts IV, mpapmna 43, 44]; Berdmc-
JeHHAA WM NPOJOJIKATEABHOCTL Tofla, COCTaBIAmasg 369,
2586 805, Gomee Gim3Ka K COBPEMEHHOM BeJIMUYMHE, YeM JIIMHA
roma, upemiaosxennas Iltomemeem [wacts III, mpamrumo 1]; om
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ObLI TEePBHIM MHIWACKAM aCTPOHOMOM, KOTOPHEIHA BBICKA3aJ
THIOTE3Y 0 BpaIeHMH 3eMJIH BOKPYT cBoell ocu [wacts IV,
mpasuio 9].

Yro racaercs mMareMaTHYecKoOTo pasjerna «Apmabxat@my,
TO 3mech mpuBomMTCA mepsoe B Uuaum ommcamwe m3BieueHms
KBaJpaTHOTO M KyOm4ecKoro KopHe# [gacts II, mpasmaa
4, 5]; 9TOT METOJ OKaBaJ 3HAYMTEJILHOE BIUSHWE Ha PaGOTH
yuensix crpan bammxuero u Cpemmero Bocroka um B cxomem
BUJle BCTPEYAETCS y MHOTUMX M3 HUX; Apumabxara mepBHM
dopMyIMpyeT mpaBHiIAa pEUIEHHA B IMEJHX 9YMCIAX Heompe-
OEeNeHHOTO YPABHOHUA MEePBON CTEHEHW C ABYMS HEMB3BECTHHI-
mu [gacts II, mpasuma 32, 33]; uM yKa3aHE cHOCOOB HaXO0M-
NeHus 00JIero 4yjieHA, CYMMbI M 9MCJIA 9IEHOB apUPMeTHIecKO
mporpeccuu [gacts II, mpasmma 19, 20]; Goapmoe 3HadeHme
AMeeT MpUBeNeHHAA MM Tabauua cuuycoB [dacts II, mpasmio
12].

Mpl 0CTaHOBHJIMCH JHUIb Ha CAMBIX OCHOBHHIX HPaBHIAX,
BXOAAMMUX B Tpakrar Apmabxarsl, au60o chopMYIAPOBAHHEIX
Buepssie, 1160 Gojiee TOYHO, 96M Y APYTUX YICHHIX.



MaremaTuka B «ApunadxaTum»

Apudmerura

CaHckpuTckoe HasBaHMe apUPMETHKH — (BBAKTA Ta-
HHATAY, T. €. (MCKYCCTBO BEIYUCJIEHHS C W3BECTHHIMU BEIHMUH-
HaMu». DBrlamcienus, KOTOPHE NPOM3BOAMIM HA CUCTHOR
JOCKe, MOKPHITON MEeCKOM HJIM TBLIBI0, & TO U MPAMO HA 3eMIle,
Ha3BBANW «IXyidm Kapmay («pabora ¢ mburbion). Yucaa mumca-
JUCh 3a0CTPEHHOU mamoukoii. Ilpm BEImoMHEeHEmH apudmeTu-
9YeCKUX NeHCTBUI JerKo GHIJIO CTHPATh ONHA Pe3yJIbTaTH U Ha
WX MecTe 3alUCHBaTh Apyrue. Bce 5TO HANOMKHUIO OTIEYATOK
HA BHYHCIHUTEJbHEIE METONH HHIUIIEB.

B cpegume Bexa muguiickue cnoco0H BEIIOJTHEHUA apudme-
THYeCKHX NeHCTBUIA BMECTe C HeCATHIHON HOBWIMOHHOH CH-
CTeMOW CYNCIEHUA mepemin B apaboasH4Hy0, a MO3[Hee W B
3aMaJHOEBPOIEHCKY0 MaTeMaTHIECKYIO AuTeparypy. Tak Kak
BEIYMCJICHN A IPOM3BOAMIACE Ha GyMare, TO HEHYKHEE B Iajib-
HeAmuX BHKJIAAKaX OHQPH CTAalId IePeYepKUBATHCA H pe-
3yJbTATH CTAJU 3aMUCHIBATH HAN WU IIOJ| mepedepPKHYTHIMA
IUCTIaMA.

Nupmiickue MaTeMaTMKM K OCHOBHEIM apUPMETHYECKUM
omepanmuAM OTHOCHJIHW CIeIYIOmye BOCeMb AEHCTBHIl: CIOKe-
HUe, BEHYATAHHE, YMHOJKEeHWe, JeJieHNe, BO3BeIeHHe B KBaj-
par, m3BiIedYeHHMe KBAJPATHOTO KOPH#A, BO3BefeHHMe B KYO,
H3BleYeHNe KYOMYECKOro KOpHA. BoabmmuCcTBO 3THX omepa-
OUii He YOOMHHAaeTcsa B cuamaxaHTax. Apmabxara OpPHBOXHT
TOJNHKO HpaBWjia U3BJACUCHHWS KBATPATHOTO M KYOWIECKOTO
KopHe#r, bpaxmarynra msmaraer Jdb OPaBHIO W3BIEYEHHST
KyOmaeckoro KopHsa. Ilocme MaraBupsl aT# omepanuy OPUBO-
OUAU BCe MHAUACKWE MAaTeMaTHKH.

Wnpuiickue cucremsr nymepaumii. Hu B opmmo#t mpyroit
CTpaHe MHpPa HE CYIMECTBOBAJIO CTOJIBKO CHCTeM HyMepamumi,
kak B Mugum. K HUM oTHOCMIHMCH: HENOBWIWOHHAS CHCTEMA
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CUMCJICHHS; CJIOBEeCHAas, KaK HEMO3HIMOHHAS, TAK H IO3H-
IMOHHAA; aadaBATHAN MO3UIMOHHAAA; MU POBAA MO3UIEOHHAL
cHCTeMa CYUCIACHHA.

OcHoBarmeM GOJBOIMHCTBA MHIMACKAX IMEGPOBHX cHCTEM
crysxmio ameio 10. OOpamaer BHHMaHMe HaAU9de Pa3BHTON
TePMAHOJOTHA i 0003Ha4YeHUs cTemeHeil necatu. [[pesHme
HHAMAUH paspaboTaid cuenumajbHble HasBamma pasg 1020,
a B OTHEIXBHBIX CAyYasgX H [asa Golee BEICOKMX CTEHEHe;
T'PeKH jKe mMeIu MaTeMaTAdeckmil Tepmun mias 10* — mmpuma-
ma, pmmasee A 103 — munme. Caemys o0me# Tpammmuu,
Apmabxara IPHBONUT HAMMEHOBAHHA JIA UHCEN, KPAaTHHX
necarn, Buwiaoth no 10°: «Umcna ska, mama, mara, caxacpa,
alora, HAKTAa, mpalTa, KoTH, ap0yma W BPHHOA — KasK[ble
B lecATHh pa3s Goabme mpemmectByomero» [gacts II, mpaBu-
a0 2].

B nepBoii gacta «ApmabxaTHny BBONATCA IJIA 0003HAYCHESA
amcen andaBATHAS CHCTEMa HYMEpAlmH, KOTOpasA ABIAETCH
BapHmanumeil NECATAYHON MOSANMUOHHOH CHCTEME CUMCICHHS.
ITpaBma, B orTamume oT GYKBEHHHIX CHCTEM T'PEKOB, apaGon
H IPYTEX HapOROB, MHNAWACKUE ajaBATHEE CHCTEMEL HE HATI-
I mMUpOKoro ymorpebieHms B mpakrtuke. AndaBmTHAs CH-
cTeMa, mpefnokeHHas ApmabxarTOf, COCTOUT B CIEAYIOMEM:
33 GYKBH CAaHCKPHTCKOTO andaBHTa JeNATCA HA [Be HepaB-
HEIe Ipynns; 25 6YKB mepBo#l rpynms 0603HaIa0T dncaa ot 1

Io 25, BoceMb GYKB BTOpO# rpynmsl 0603HAYAIOT 9HCIA OT
3 mo 10.

ITeppaa rpymma

k —1 ¢ —6 t —11 ¢t —16 p —21
kh—2 c¢h—7 th—12 th —17 ph—22
g —3 j —8 d —13 4 —18 b —23
gh—4 jh—9 dh—14 dh —19 bh —24
n —5 @ —10 n —15 n —20 m —25

Bropasa rpynna

y—3 1—5 §—7 s—9
r—4 v—6 s—8 h—10

Huas oGosmavenus paspsanoB Apmabxara ymorpebiasger
HeBATh MIAacHHX: a, i, u, T, |, e, ai, 0, au, pacoolaranImuxcsa
TaKAM 00pasom:
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Cporo cucremy ApmabxaTa CTPOMT Ha COUETAHHH COTIIAC-
HBIX ¥ raacubix. CorjiacHble M3 NEePBOM IPYHIBl BCerma CTOAT
HA MeCTax eJUHUI[, COTE€H, IeCATKOB THICAY ¥ T. [I.; COTJIaCHEIe
H3 BTOPO TPYIOH 3aHAMAIOT MECTA JECATKOB, THCHY, COTEH
TEICAY U T. .

Hanpumep, ga; g — cormacmas, oGo3Hagaomas DuQPY
3 W3 mepBO rpymmbl, CTOUT B COYETAHUH ¢ IJIaCHOU a HA MecTe
eI HMUII.

Taxum o6pasom, ga = 3.

Cornacuas r, 0603Hagamyo nudpy 4 U3 Bropoil rpymisl,
B COUETAHMH C TJACHON i HaXOOWTCA Ha MecTe THICAY. TaxuMm
obpasom, ri = 4000; ti = 1100; mu = 250 000.

Ecam BcrpeuarTcs BMecTe [Be COTJIACHBIe ¢ OMHOM TJiac-
HO#, To umcia cymmupyiorcsa. Tak, kma = ka + ma, 1. e.

1 + 25 = 26.
Bor npumeps o6GpasoBaHma APYTHX UHCEN:
r u i a

—— —~—

—— —~—
khyughr=1©C © OO OO OO _ 320000,

gh y kh
4 3 2 0 0 0 O
v u i a
—— —— —~— —r—
cayagiyifusuchly ={ © © OO OO OO
1 ch s T vy g y ¢ =571753336.
5 17 7 5 3 3 3 6

AndaButHag cucrema ApwmabGxaTH MO3BONAET B3aMUCATH
JOOBOJIBHO OOJbIIME 9YHCIA, MOCKOIBKY HIias 0003HAUEHHA
caegyomux 18 mosuImOHHEIX MeCT yHOTPeONAIMNCH Te e
TJIaCHBIE CO CHEIUAJTbHBIMA [JUHAKPUTHYCCKUME 3HAKAMH.
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C moMOImBIO 3TOM CHCTEME MOYKHO OBLIO OHO W TO JKe 9HCJIO
BHIPA3ATh HECKOJBKMMH crioco0aMp, HAampuMep:
nayaghi — 400-4-30+4-5
435 = { npaghi — 4004-204-15
miiaghi — 4004-25-4-10

VYoorpe6aannch W PAasHOBUAHOCTH TOA00HOH CHCTEMEI.
Tax, nupps 0603HATATACH COTIACHBIMHI

1—k, t,p, ¥y 5—fd,n, m§ 8—j,d h
2—Xkh, th, ph, r 6—c, t, 8 9 — jh, dh
3—g,d,b,1 7 —ch, th, s 0—i,n
4 —gh, dh, bh, v

¥ TIACHEIMH.

Ecnu croAT pAOOM HECKOJBKO COTJIACHEIX, TO 9HCIOBOE
3HaYeHWe HMeeT JIHINb HOCHeqHsA; IJIacHEe, 0003HATAIIIAE
HYJb, CAYKAT TaKike MIA pasmeneHus uudp. b yrBeHHEIE BH-
paKeHMA BAMMCHIBAIOTCA COPaBa HajeBo. [laA TakoTo BHMA
ax(aBUTHOM CHCTEMEI XapaKTePHO CMEBICIOBOe 3HAaUeHHE OYK-
BeHHOH 3ammcu, HampuMep:

ra (2) — gha (2) — va (4) — ya (1) = 1442 (mareasHsIi
majgex oT ParxaBa — moromka Pawmsl);

bha (4) — va (4) — ti (6)=644 (3-e 1AL eUHCTBEHHOTO
gEcia HACTOAMEre BPEMEHH OT riiaroja «OBITHY).

3anmcu B andaBaTHOR cHCTeMe STOTO TUMA HAWIEHBI B CO-~
unnennsax bxackaps 1; Bupouem, CypbsmeBa B CBOMX KOMMEH-
TapuAXx K «ApmaGxaTmm» yKasEIBaeT, 4TO 9TA CHCTEMa GEula
u3BectHa eme Apuabxare.

Cno:xenme. Muorme aBTOpH, B TOM 9ymcie Apmabxara,
Bpaxmarynra, Marasupa, llpumxapa, cuuraior omepamuio
CIIOJKEHHA IEJIBIX duce] OGIEeMm3BeCTHOH, MOITOMY NIPABHIA
caoKenns onm He npuBonaT. Apmabxara II ompepenser cio-
yxerne tak: «CoGupanue B OHO HECKOIbKUX GHCENI €CTH CJIO-
menmey [42, ¢. 143]. Omnepaumma ciaoykeHusa OBUIa omECaHA
Bxackapoit Il caemyromum ob6pasom: «Ciroku mEPPH, CTOsA-
Mpe Ha OMHAX W TeX K€ IMO3WIHOHHHX MECTaX, B IPAMOM HIH
B oGpaTtHOM mopsake» [36, c. 5]. Ilpu mpsamMom mopsnke cio-
YKOHHASA IPOIMECC HAYMHAETCsA C eIUHUIl, UpA 06paTHOM mOPAT-
Ke — CO cTapmux paspsamoB (eM. crp. 21).

ITepBEIi mpEMep COOTBETCTBYET HPAMOMY MOPAAKY CJIO-
JKeHHsA, BTOPOH — oGparHOMy. VHorma cyMMy BammchBaIa
HE IOJ CIaraeMbIM, a Hajl HUM; 9TOT CII0CO0 BCTPEUAeTCs Y Tpe-
KOB u pumiasia. MeTon ciiokeHHA BMecTe ¢ HeCATHIHOHA mO3u-
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IHOHHOW cHCTeMO! mepemesn B apaGOsA3HIYHYI0 MaTeMaTHde-
ckyio aurepatrypy (Xopesmn, IX B.), a sarem B EBpony, rae
CJIOKeHNe MPOM3BOAMIOCH B OCHOBHOM HAYWHAA C eUHHL —
sroro tpe6Gopanm y:xe B XIII B. CarpoGocko. Haummas c
XV B. cliomenne BHIOJIHACTCA TaK ke, KAK W B HACTOAMmEe
BpeMA.

2 2
5 5
32 32
+193 +4-193
18 18
10 10
100 100
Cymma emmuuy 20 CyMmMa coren 2
CymMma pecArkoB 14 CyMMa fiecaTROB 14
CymMa coren 2 CyMMa emmHwMIL 20
360 360

Beruuranne. Apma6xara He NpPHUBOOMT NpPaBMIA BHYHUTA-
HUS TENbIX 9YUCea; ONpefeneHre BEHYATaHUA HaHo Apmabxa-
roit I1: «Or6pacsiBaHue HEKOTOPOro UYmcia u3 OOIIEro ecThb
BHIUMTAHME;, TO, 9YTO OCTAEeTCA, HA3HIBAETCA OCTAaTOK» [42,
c. 143]: IIpaBmio BEIYMTAHUA MENEIX gncen uMeercsa y Bxacka-
pot I1: «Brraurait 9ucia B COOTBETCTBUM ¢ MX MO3MIIMOHHBIME
MecTaMu B UIpPAMOM wmiam B oOparHoM mopamxe» [36, c. 5].
IIpu mpsmMoM mopsAfKe BHYUTAHUA OIEpandsa HAYXHACTCH
¢ eIVHHUI[, OPA 00PATHOM HMOPAMKE OMEPANHIO HANO HAYMHATH
co crapmux paspamnoB. Ilpu BeunTanumm Golee IErKAM sAB-
asercs OOpaTHHH MOPANOK, NPH CIOKEHHMH — HPAMO.

Maremarmkn crpaH bamxmero m Cpegmero Boctora me-
peHAIN OT WHOWHANEB MeTOX BHYATAHWA, HO 3aMEHHIM CTH-
paHde 3a9ePKUBAHEEM.

Onepanuio BEYMTAHHA CleBa HalpaBO BHOOMHAIA B EB-
pome Caxpo6ocko (XIII B.) m Makcmm ITmamyn (XIIT —
XIV BB.).

Ymuoxenne. OOGmMenpuHATHE WHAAACKAA TEePMEH [JIA
YMHOKEHHSI — (TyHaHA» — BCTPEYaeTCA ele B BeIUHCKOM
aureparype. Ilag yMHOKeHHS ymoTpeGaA0TCA TAKKE TepMH-
HEl «XaHAHAY», «BaJxa», «KIaia», KOTOPHE 03HAYANT (YHHY-
TOIKATHY, «Pa3pPyIMUTHy. JTH HA3BAaHHA BOOUIM B ymorpebie-
HAEe mocie u300peTeHnsA NeCATHYHON MOBHUIMOHHON CHCTEMEI
¥ TOABWJINCH B CBSASH C T€M, 9TO IIPH HOBHIX CIOCO0aX yMHO-
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YKEeHWH IIPOMEKYTOYHEE IUPPH MOCIEJ0BATEILHO CTAPAIA —
VHAYTOKAMHA — M HA MX MECTe 3aMUCHIBATH Pe3yIbTaThl OIIe-
pamuu. AmamorWdYHbe TEPMHHH ymorpebaaiorca B paborax
ApuaGxarer, Bpaxmarynrsl, Illpugxapsr m npyrax aBTOPOB.
Ira ke Ha3BaHUA UMeOTCA U B «Baxmanmiickoil pyxommcu.

B Bemmiickmit mepuof MCIONB30BANCHA TEPMHUH «aIXbacay,
KOTODHIA OJNHOBPEMEHHO O03HAYANl M CJIO/KeHHe, BHIIMO,
TOT/Ia YMHOKEHHe MPOU3BOJMIN MOBTOPEHHEM OIepanuil cio-
seHnA. B «Baxmanuniickoil pyKonmcn» Taxs;ke BCTPEIaercs Tep-
MHH <mapacmapakpuTaMm» — «caeaaTh coBmecTHO». Crapuu-
Has TePMUHOJOTHS HOKA3EIBAET, 9TO CII0CO0 YMHOKEHHSA OIpe-
HeJAICA KaK «IPOIECcC CAOKEIHMA HempPepHBHO MOBTOPIIONIe-
TOCA MHOKMMOTO CTOJIFKO Pa3, KAKOBO 3HAYEHIE MHOKUTEIAN.
9JTo ompenemeHne MOABWIOCH B KomMmeHTapuax bxackapsl I
K «Apmabxarumy [54, 1. 1, c. 134].

Apnabxara He ymoMmmHaeT o6mero cmoco6a yMHOMKEHHS,
BEDPOSATHO, CIATAET €r0 9IEMEHTAPHBIM M CIMIIKOM XOPOIIO
3HAKOMBIM, 9TOOBl BKJII0YATH B CBOI0 JOBOJLHO KPAaTKYH pa-
6ory. Bpaxmarymra B MaTeMaTHYeCKMX pPa3senax HPHBOIUT
Ha3BaHMA HEKOTOPHIX METOJOB C OYEHL CKATHIM OIHMCARHEM
mporecca: «MHOKUMOE, TOBTOPEHHOE, TAK Ke Kak U B [MeTo-
el romyTpmra, CTOJIBKO pPas, CKOIBKO eIUHHL COTEPIKITCS
B MHOKHTENE, MOCAeA0BaTeNbHO YMHOMRAETCA HA HAX, U [pe-
BYIBTATHI| CKIAIBIBAIOTCS, 9TO JaeT mpousBegenue. Viam mMHO-
JKHMOE, HOBTOPEHHOE CTONHKO pas, KAKOBBI COCTaBJIsSIeMBIE
gacTu MHOKuTens» [36, c. 319]. Jlamee Bpaxmarynra numer:
«MHOKUMOE YMHOKAETCA HA CYMMY MM PA3HOCTH MHOJKUTEJA
U IPOM3BOJIBHO BHIOPAHHOTO KOJMYECTBA, M W3 Pe3yabTara
BEIYMTAETCA WA K PE3yabTaTy HmpuOaBISeTCS MPOU3BENEHIE
OPOM3BOJBHO BEHIGPAHHOTO KOJIMYecTBa Ha MHOMKEMoe» [36,
c. 320]. Taxum ob6pasom, Bpaxmarynra ymomMmHaeT deThipe
MeTola YMHOKEHHA: TOMYTpPHMKa, KxaHga, Oxefa W WmTa.
O6muit MeTo YMHOMKEHHA KaBaTa-CaH[AXU MM IPOMYIIeH.

Marasupa z [llpugxapa npuBoAAT ONMCAHEE JETHIPEX CIIe-
OYOIIAX METOJ0B: KaBaTa-caHAXW, TATCTXa, pyma-Bubxara,
crxaHa-BuOxara. Bbxackapa II k gersipem cmoceGam Bpaxma-
TYOTH IPUCOEIMHSAET METOJ] MINTA-TYHAHA, KOTOPHI HECKOIb-
Ko panee npmBefeH lllpunmaru B ero «CuamxaHTa-mrexxapar.
T'anema maer ommcaHme Taxk Ha3HIBAEMOTO «METOMA PEIIETKHY.

OcHOBHEIM C€IOCO00M YMHOKEHHWS B WHAUNCKON MareMa-
THKe fBIAETCA METOJ KaBaTa-CaHAXU — (COEJAHEHHEe CTBO-
pok nBepeit». BmepBeie oH kKpatko ommcan Ilpumxapoii:
«PacmoyosKuB MHOKAMOE IOl MHOYKUTEIEM, KaK B COGNMHEHUN
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CTBODOK HIBepeil, CieqyeT NPOHM3BOAMTH YMHOMKEHHE IIOCIe-
HOBATEJIBHO B OGPATHOM WJIM TPAMOM IODPSAKE, IEPEIBHras
KauAHE pas [muoskmrens]» [33, mpasuna 18, 19]. Hassaume
MEeTO/a MPOMBOULIO OT PACIOJIOMKEHUS MHOKAMOTO M MHOKH-
reass. IlosicHEUM MaHHOE MPABUIO Ha IIPHMEpe: MePEeMHOMKAM
1296 ua 21. Muoxumoe 1296 pacmomaraercs IO MHOMKHTE-
aem 21 caemyromum o6pasom:

21 21
1296 i 1296

ITepBoe pacmomo)keHme COOTBETCTBYET IPAMOMY HOPAA-
KY YMHOJKeHHs, IPH KOTOPOM ONmeparus HAYMHAETCA C eflH-
HHI[ MHOXHMOTO, BTOpOe — 0OpaTHOMY HOPAAKY, IPA KO-
TOPOM OIepal(usd HAYMHAETCA C BHICHIET0 pa3psaga MHOMKHA-
Moro. YMHOKeHHe OyneM NpPOM3BOAWTH B HPAMOM HODSAIKE.
Epuuuns MaomuMoro 6 yMHOMEM Ha efEHUNE MEOMKHATENA 1,
mounyunM 6. 3amucrBaem 6 mon egmHUOAMA MHOMKHATEIA. 3aT6M
YMHOMKAM eIUHALE MHOMREMOTO 6 Ha HECATKA MHOKHATENS 2,
monyamMm 42. 3anmceiBaemM 2 Ha Mecre 6, TaK Kak OHa
B JaJbHEeAMMUX BHKIAAKax He y4acTByer, a 1 sammcrBaeMm
mox 9. Mwmeem

21

12926
1

Hepean‘aeM MHO}KHUTEJb Ha OJHO MECTO BJIEBO:

21
12926
1

3arem ymuomum 9 Ha 21. 9.1 = 9, cmoskeHHoe ¢ 2, cTOA-
MUMY [I0J] eNUMHUIAME MHOHATENA, maer 11; ctmpaem 2 m Ha
ee MecTe 3ammchiBaeM 1, a 1, crosamyio Ha MecTe JeCATOK,
crianeiBaeM ¢ 1, croameit mox 9:

21
12916
2

VuuoxaM 9 HA TECATKA MHOKHETEIA 2 H CIOMKAM C 2, CTO-
ameit mox 9, monyumm 20. Tar rak 9 Goibmme He yIacTByeT
B YMHOKeHOH, ee cTupaeM m Ha Mecte 9 sammceiBaem 0, a 2
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3anouChiBaeM moj 2 MHOKMMOTO:

21
12016
2

HepeanHeM MHOHTEJIb HAa OOHO MECTO BJIEBO:

21
12016
2

Temepb YMHOKAM COTHH 2 MHO)KHMOTO Ha MHOKHTENH:
2.1 = 2. 3anmmewm ee moJl eqUHAOAMA MHOXHTENA BMecTo O;
2.2 = 4, couM C 2, 3aIACAHHON B TPETHEH CTPOKe, cyMMYy 6
3aIHIIeM HA MeCT€ COTEH MHOMKHMOTO:

21
16216

HepeanHeM MHOHUTEJIb Ha OOHO MECTO BJIEBO:

21
16216

YMuO0xMEM THCegum mHO:KuMoro 1 ma 21; 1.1 = 1, ckiaa-
nsiBaeM ¢ 6, cTogmel Mo eIMEANAMEA MHOMHATENIA, W 3aIIHCHI-
BaeM IIOf eQUHMIAMU MHOKHTEeNIS BMecTo 6; 1-2 = 2. 3amnm-
CHBaeM TIOJ JeCATKAaMHA MHOKHTEIA BMecTO 1, moaydum

21
27216

Tak Kak MHOKHTENb OGOJBIIE HE HYKEH, CTEpPaeM ero.
Oxonuarenpusin pesynbrar 27 216. Ilogo6HEIM cmocoGom
[IpOM3BOJATCH YMHOKeHHE B oOpaTHOM HOpSAKe, IPH 3TOM
MHOKHTEIb HepelBUTaeTCsi BOPABO.

Meron kaBaTa-CaHAXHW BMECTe C JHECATHIHON MO3UIMOHHOM
cucTeMo# mepeimeax B apaGos3BUHYI0 M €BPOIEUCKYI0 MarTe-
MaTa4ecKyio Jgurepatrypy. Om Bcrpewaercs B paGorax Xo-
pesmu, aa-HacaBm (X —XI B3.), an-Kanacagm (XV B.) u MHo-
rdX APYTEX YYeHHIX.

Merop YMHOKEHHSA TATCTXA CO3JAaH KAaK OH B MPOTHBOBEC
OCHOBHOMY CHOCO0Y YMHOMXEHHsS, IPU KOTOPOM MHOKATENH
mepeBATaeTCsA ¢ OMHOTO MecTa Ha Apyroe. Ilpm merome taT-
cTXa, MHOKHTENb HENONBH;KEH, 4TO CjIedyeT W3 IIpaBHIia,
namHoro lllpmaxapoit: «Horga [MuokETEND] HemomBMIMKEH, TO
[rakoit cmoco6] ymHO)xeHHsa HasmBaerca Tatcrxa» [33, mpa-
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paaa 18, 19]. IIpomnatocTpupyeM 9T0T cmoco6 MPEMEepoM yM-
HoxxeHma 9576 ma 4213:

3.6=18

14-7.34-6-1=28
245.347.14-6.2=36 9576
3+9-3+5-4+7-246.4=73 X 4213

T+9-145-247-4=54 403436883
54-6.245.4=43
449+ 4=40

TlomuepkuyTeie MAPPH OTHOCATCA K HCKOMOMY pe3yib-
Tary. DTOT METOX OT MATEeMATHKOB apaGosA3HIYHEIX CTPAH Ie-
pemen B Epomy, rme mossumiaca B paGore Jlykm Ilagonm
(XV—XVI B3.) «Cymma» u GBI 0TMEUEH Kakr «0onee OpHIyA-
J@BHIT 1 m300peTaTenbHEIA, YeM Bce Apyrme» [54, T. 1, c. 146].

MeTons yMHOMEHHS, HaskBaeMHe pymaBmOxara M CTXa-
HaBmOXara, OCHOBAHEI HA TOM, 49TO0 MHOKEMOe HJIH MHOMKH-
Tenb pasOmBaeTca Ha HECKOJBKO CIaraeMbIX TaKEM o0pasoM,
9106 OBIO Jerde OPOW3BONHTL YMHOMeHHe. B cmocoGe
pymaBmOxara COMHOKUTENIH Pa30HBAITCA OPOM3BONBHO, Ha-
upuMep:

1296.21 = (725 + 571)-21 = 725-21 4 571-21 =
= 15225 4 11 991 = 27 216.

B cmocoGe ymHuoxeHna cTxaHaBmOxara Hajo IOCIef0OBa-
TeIBHO YMHOKATh €NWHUIIEI, JECATKHA, COTHA U T. [A., a HOIY-
9eHHbIe PEe3YIbTATH CIOKATH, HAPAMeED:

1296-21 = (1000 + 200 + 90 + 6)-21 = 21000 + 4 200
4 1890 + 126 = 27 216.

IIpaBuno ymHO>KeHHs, mprmBenerHoe MaraBupoii, TaKoBO:
«Pasmenu MHOKHMOE Ha ero JeIuTelb W YMHOKB Ha [9T0T fe-
JIATeNH] MHOKUTENb; AIM pasmgeldd MHOMKHUTEIb HA €ro JejIu-
TeIb W YMHOKB Ha [9TOT memmrens] MHOKEMOE; HIHM CIefyeT
mepeMHOKHTH [mOCIemoBaTeNbHO] MEIATENH MHOMKHEMOTO H
vHoxmETen [11, ¢. 102]. 31E cmoco6s1, mopoii-ympomanomue
BHIKJIQJKM, IOKKEM Ha IpHAMepax

14516 = 122 .5.16 = 29.80 = 2320,

125.24 = 25.5.6-4 = 100.30 = 3000.
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Metong mmra Bxackapa Il ommceiBaer cmenyromum oGpa-
30M: «YMHOMKAH Ha MHOKHMTENb, YMEHLIICHHBIN UM YBEJIH-
9eHHEI Ha HPOW3BOIBHOE YHCIO0, NPEOABJIAA WIH BEYUTASL
Opom3BefieENe MHOKHMOTO Ha MPOM3BOJbHOE ducioy [36,
c. 5—6].

IIpomaBosnpHOE YmCca0 mofbHpaercs TakuM, 9TO0HI 06aer-
9ATH YMHOMKEHHE:

135-12 = 135-(12 + 8) — 135.8 = 2700—1080 = 1620
13512 = 135-(12—2) + 135-2 = 1350 + 270 = 1620.

9TOT cuoco6 YMHOMEHHMA MOJYUMI cBoe JalbHeAmee pac-
mpocTpaHeHHe B paforax apabosS3EYHEIX MaTeMaTHKOB, Ha-
opumep y DBexasmmmma (XVI—XVII BB.), a TaxKe y cpef-
HEBEKOBHIX HEMEIKAX MaTeMaTHKoB, B ToM gmciae y Bmamana
(XV B.) 1 Puze (XVI B.).

«Merop; pemerkmy onucan ['amemeii; Bo3bMeM mpumep u3
ero KoMMeHTapueB K «JlmmaBarmy: ymuomxuts 135 ma 12,
M=oxnMoe, MHOKHTEIb W UPOM3BEJOHNE PACIIONOKEHB! CJIe-
myomuM obpasom [34, c. 126].

3 5 9TOT METO[, UO-BHAAMOMY,
momaix B VIHA®MIO OT y4eHHX apa-
00ABKYHLIX CTPaH, TaK KaK OH
/ 3 5|7 Berpedaercs B MaTeMaTHIECKOHR
JIUTEepATYpe STUX CTPaH C KOHIA
XIII B., maopuMmep B pabore
, 2 4 712 am-Kamacamm. B Espome sroT
7 5 2 ¢  Meron maiimen B paGorax Ilagonm
m B «TpeBusckoil apudmermier.
WnTepecHo oTMeTHTH, YTO HM IOJH30BAIHCH TaKke B
OMHO! M3 KHATAWCKAX apudMermuecKdx paloT B KOHIE
XVI B.
~ Cnoocol yMHOKEHHSA CTXaHA-KXaHJZA O3HAYAET YMHOKe-
HEE Ha OTHeIbHEE YaCTH W OCHOBEIBAETCS HA OTHEICHHH 3Ha-
qamux madp MEOKEMOro mid Muokurens. OH ymomMmHaercs
Bo Bcex paborax HawmHas ¢ TpynoB Bpaxmarynre. Onncanme
3TOr0 Merofia, AamHoe Dxackapod II, TaroBo: «¥YMHOXE
oTHeNbHO HA HMEQPH [cTosmume ma pasHBHIX paspsAmax] m pe-
syapraTl caoskm» [36, c. 6]. 9ro mpaBmmo mamIOCcTpUpPYyercs
y/Ke UBBECTHHIM mpuMepoM ymuOKenus 135 ma 12, xoropsmit
KOMMEHTATOpPH «JIMIaBaTH» pemaoT TakEM CIOCOOOM:
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1) 135 2)12 12 12 3)135 135
12 1 3 5 1 2
12 1260 270

36 36 135
60 1620 1620
1620

Meron romyrpuxa Bumepshie oummcaH Bpaxmarymroir. Om
CTONB 7€ 9aCTO IMPWMEHSJICS, KaK M CI0co0 CTXaHa-KXaHfa.
Ilosicumm ero ma mpumepe, mpusenerroM IlpmrxynaracBamnm
(IX B.) — wommenraropoM Bpaxmarymrs. [as ymHo)KkeHUS
1 223 ma 235 KOMMEHTaTOp pACIIONAraeT COMHOMUTENH CIe-
OYIOUMM HeOOBYHEIM 006pasoM:

2 1223
3 1223
5 1223

«

MHoKuMO€ IMoCIeqoBaTeIbHO YMHOMKAeTCHA Ha 2, 3, D, mpuyeM,
1m0 WHAMMCKON Tpagunuu, DUQPH MHOMKHAMOTO IOCTEHEHHO
CTUPAIOTCH, & €CJIU AeHMCTBUE BHIIONHAETCS HA OyMare, To 3a-
YePKUBAIOTCA M HAa HX MECTe 3aNUCHIBAGTCS IPOU3BEIECHUE

2446
3669
6115

287405

MetonE yMHOKEHUMA IO 9acTAM Tak;Ke Bocxomar K Bpax-
MAryITe; OHE OCHOBAHE HA TOM, 9TO MHOKHMOe pasbmBaercs
Ha OTHeIbHbIE ClaraeMbie, HPU HTOM MHOMKATENb YMHOMKAETCS
HA 9THU ClIaraeMhle W MPOM3BEeNeHuA CKIANBIBAIOTCA; IM60 Ha
OT/IGIbHEIE CJIAraeMble PACKIAABBAETCA MHOKHUTENb, TOITA
HA CYMMY YMHO’KAeTCsA MHOKMMOE U Pe3Y/IbTATH TAKKe JHOJK-
HBI OBITH CJIOYKEHHI.

llenenune. OGmue TepMuHH [eleHAS — «Gxaraxapan,
«bxamyKaHaY, (XapaHay, «<aXxenaHa» u 1. i. Bce oM uMeloT 3Ha-
9eHUs «Pa30UTh HA 9ACTH», «Pa3HeluTh HA 9aCTHA», 38 HCKIO-
4eHWeM TEepMHWHA (XapaHa», KOTOPHI oO3HAdYaeT «yOGHpPAaThy,
«OTHEMATBY. ITOT TEPMUH YKABHBAET HA CBA3H MEKIY [eICHH-
eM H BHYUTAHUEM.

Cpenu eBpomeiickux yuenbix maxke B XV—XVI Bs. geme-
HUE CYUTANOCh TPYAHOM M yromuTenbHo# omepammeii. Ho
B Uluanm sra omepamus He IPHHANIEXKAIA K Paspsamy. TPYHO-
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eMKHX, TaK KaK C CaMOr0 Hauala ORIM BHIPAGOTaHHEL JOBOJb-
HO yrmobHEE cmoco6nl menenusd. JleficTBUTENbHO, MHIHNCKTE
MaTeMaTHKM He YHeldsaad 6oJbIIor0 BHAMAHNA 3TOH omepamnun,
MOCKOJIBKY He CUYUTAJU ee TPYAHOU. ApmabGxara He mpwH-
BOJAT IPABHI [eJeHuss B cBoeit paGore, HO, TAK KAK OH HaeT
MeTONH W3BJeYeHHs KBAaIPATHOTO M KYOHYECKOTO KOPHEI,
MOJKHO C YBEPEeHHOCTHIO CKasaTh, 4TO JejeHue OBLIO eMy MI0-
BOJIFHO XOPOIIO W3BeCTHO. BoXBmUHCTBO mociegoBaTemei
Apna6xarsi, B ToM uucie Bpaxmarynra, Hlpnmatu, B cBoux
CHQXaHTAX TAaKKe HE ONMCHBAIOT IPABHIA IENCHHA.

Ho cospnannsa NecATHUHON MO3WIHOHHOMA CHCTEMH CUHCIe-
HEA JejeHHe, HO-BUAMMOMY, NPOHA3BOAMIOCH METOLOM OTOpa-
CHBaHUA O00mMuX MHOMHETenel. Takoe IPABHIO IIPAUBEIEHO
B ofHOM m3 coumHenuit II B., a mosguee B paGore Marasmpsi.
IIpasuno mememvs membix umcen Kparko mano lpmaxapoii:
«CoxpaTuB fenurelh W JeIAMOe HA OOIAA MHOMKHTENL, €CIH
9TO BO3MOJKHO, HAJ0 IIOCIEN0BATENLHO MPOU3BOMHTD [EICHHE
B oGpatHoM mopsaake» [33, mpasmao 22]. Iloscumm Meron me-
JneHUss HA npumepe: pasmenntd 27 216 ma 21. Pacmomo;xmm:

27216
21

CoxpaTdB fenmmoe M JEIWTENb HA 3, MOMYIHM

9072
1

IIpomecc meneHms HauMHAeM CO CTapliero paspsama. Pasmenmm
9 ma 7, gactHOe paBHO 1; mOMeCTHM €ro Haj JeIMMBIM, a pas-
HocTh 9—7 = 2 gammmeMm BMecto 9. Ilomxydamm

1
2072
7

IlepenBuneM menuTeab Ha OXHO MECTO BIIPABO:

1
2072
7

Pasgeamm 20 ma 7, wacrroe pasHO 2. Ilomectmm ero majg me-
JIAMEIM DPAJOM C LPeJHEAYIMAM YaCTHEIM, & pPasHOCTbH
20—14 = 6 zammmem BMmecto 20:

12
672
7



HepenBuHeM JgejJuTe]b Ha OJHO MECTO BIpPaBO:

12
672
7

Pasgenum 67 ma 7, wacrmoe ectp 9. 3amumeM ero pAmoM ¢
OpeKHUMHA dYaCTHEIMH, a pasHocTh 67—63 =4 sanumem

BMecto 67:

129
42
7

Ilepensunem pmenuresab HA OFHO MECTO BIPABO:

129
42
7

Paznennm 42 ma 7, wactHoe — 6, sanmimem ero. Tax rak ocra-
TOK oT BEumTaHUs 42—6-7 = 0, To genennme oxomueno. Cru-
paem pmemurens. Yacraoe pasHo 1296.

Croco6 fmeneHuss BMeCTe C CHCTOMON CUYHCIEHHA Iepemies
B MaTeMaTHYECKYI0 JHTEPATYpy Y9IeHHX apabos3EITHBIX
cTpaH ® BCTpeuaercs B paGorax Xopesmu, an-Hacasu u gpyrux
y4eHHX, a Ho3[gHee OH OHUI m3BecTeH B EBpome mopx Has-
BaHHEM <(MeToJi HepedepKHABAHEAN.

Bossenenne B kBagpar. CaHCKPUTCKAN TepMUH [ KBaj-
pata — «Bapran, «kputm». CioBo «Bapray» — «pARED, (TPyI-
ma» (oMHHAKOBEIX IPEIMETOB), HO B MareMaTHKe OOHYHO Bap-
ra 03HA4aeT (BTOPYI0 CTENEHB», (KBAJ[PATHYI (QUTYPY» H
«oaomans KBagparay. Tak, Apma6xara mmmer: «HBagpar-
HasA (QErypa 43 9eTHPeX DPABHEX CTOPOH U [4mciao, cooTBeT-
cTByOIee ee] miomanu, HasbBaerca Bapra. llpomssemeHme
IBYX pAaBHBHIX KONHYECTB Takske ecth Ksagpam [wacrs II,
mpasuiao 3]. Tepmus ,KpmTE“ HOCIOBHO IIEPEBOAMTICA KaK
«mericTBUEY.

Apmafxata He INPUBONUAT IPABUIA BO3BEJEHHA UUCE
B KBajpaT, XOTs, HECOMHEHHO, 3HAJl €ro, TaK KaK HCHOOJb-
3yeT IIPaBWJO W3BIEYeHAsS KBaApaTHOro KopHA. Bmepsrie
MeToJi BO3BeleHHA B KBajgpaT OHJI KpaTKo ommcaE Bpaxma-
IyoToii m HeCKOIbKo mofipoGHee MaraBupoil. AmamormaHbie
npapuna umeiorcss y DBxackapsr II, Hapaitame. Bpaxma-
ryora m Bxackapa II ormewaror, uTo mpomecc MOKHO Ha4W-
HaTh KaK cO crapimero paspsama, tak m ¢ equaumn. OcHosHOH
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cmoco0 BosBemeHus B kBagpar MaraBupa ¢opMyaupyer Tak:
«Bossems B kBagpar mocaeguion [mudpyl, yMmHOMB ocTaB-
muecsa GHPPH HA YABOGHHYIO IOCIEIHION, KOTOpasA CABUHYTA
Ha [ogHo mosummonmHoe Mecro]. IlepenBumyB ocTaBmumecs
nappE, OPORONIKEM OmEepamuio. JTO JaeT KBafpaT dYUCIay
[11, c. 102]. IIpomaniocTpupyeM cmoco6 BO3BENEHUS B KBAJ-
par nmpuMepoMm: uemy paseH kBajapar 432? Ilpoiuecc Haumuaer-
cA C BHICIIEro paspsima. BossermeM B KBagpar 4 W pe3yabTaT
MOMECTHM HaJ IHCIOM:

16
432

YnBoennyie mocmemmo0 mUPPY 2-4 = 8§ YyMHOMKAM Ha
ocrapmuecsa nudps, T. €. HA 32, TOMECTHM § IIOJ UHMCIOM,
a 4 corpeM, Tak Kak OHa B JAJbHEHINUX BEIKIATKAaX HE yda-
CTBYeT:

16

32
8

ITpoussens yMHoKeHue U CTEPEB 8, MOJYydUM

1856
32

IepenBunem ocraBmuecs nEPpPH Ha OJHO MECTO BIIPABO:

1856
32

OnuE DK OKOHYeH. Bo3BomguM B KBafpar MOCIETHION
mudpy, T. €. 3, u npubaBuM K BepXHEMY THCIY

1865
32

VnBoennyo mociaenuoio mudppy 3-2 =6 yMuHOMKHM Ha
ocTaBIIzecs, T. €. 2, CTepeB 3, uMeeM

1865

2
6

IIpomsBenss ymuoskenme ¥ crepeB 6, MOIygnmMm

18662
2

&

30



IlepeppureM ocraBmmeca nuPpsl HA OZHO MECTO BIPABO:

18662
2

Oxonuen BTOpoil muKi. Bo3BemeM B KBagpaT HOCIELHIOK
nugpy:
186624
2

Tax kKax ocraBmuxcsa qudp 6Gojablme HET, TO IPONECC OKOHUEH.
Oxonvarenbubiil pesynbrar 186 624.

HpoMe 3TOr0 0CHOBHOrO METOa HHIWACKHE MATEMATHKE
OPHUBOJAT APYyrue CIOCOOH BO3BEJHWA B KBAApaT, OCHOBAH-
HEle Ha CIeYIOmMux ¢gopMymnax:

n? = n-n,

nP=14+34+5+..4 2n—1),

nt = (n —a)(n+ a) + a?,

n? = (a + b)? = (@ — b)? + 4 abd.

Merox Bo3BemeHMA B KBajfpaT NYTeM IIPOCTOr0 mepe-
MHOKEHU, KAK U ApYyrue IPaBAIA, BCTPEYAeTCA Y GOJbIIHH-
CTBa MHIWHCKEX aBTOPOB, B TOM umcie y Dpaxmarynrs,
Marasmpn, Bxacrapu II, Hapaitans. Kpome stux mpasmn
B pa0oTax WHAWACKUX MaTeMaTHKOB [JaHbl ADPYrHe NpaBHia

BO3BEEHUA B KBajpaT, OCHOBAHHEE HA HHHX (opMmynax;
TaK, Dpaxmarymra OpuBOAUT (OPMYIY

n’=(p+q?=Q2p+ q9q-+ P
Marasmpa

@+b+ ... 4te+ d?>=0a%+ b2+ ... +2ab+ ...
e +2 ed,

Bxacrapa II

n* = (p + ¢)* = p* + 2pq + ¢*,
Hapaiiana

= (p+ 9= — 9+ 4pg.

N3sneyenne kBafpaTHOro KopHA. CaHCKPUTICKAE TEPMUHEL
KODHA — (MYyJa» H® <Oajfa». OITH TePMHHBI, [O-BUAWMOMY,
ABIAIOTCA  HEPeBOfOM TIPEUeCKHX CJIO0B «Dasme» — «OCHO-
BaHHe» WU «IIeBpa» — «ctoporay. Ho cmoBo «Myma» mmeer
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TaKKe 3HAYCHWE (KOPEHb pacTeHmsa». TepMmuH «mamgay IpHUBO-
nurcsi BoepBiie bpaxmarynroit. ApaGckume mepeBONUMKE WH-
mmiickux cupnxadET mepesexru B VIII B. TepMum «myma»
CIOBOM <«MKH3D», TaK/Ke HMMEIUM 3HAYOHHE (KOPeHb pac-
reamss». B XII B. apaGckoe HasBaHHe KOpHA IEpENLIO B
JIaTAHCKAR A3KHK — «radix», OTKYIa X OPOMCXOOAT TEPMIHEI
(KOPEHBY W (PagHKaly.

Omnmcanme MeTofa W3BIEUEHHS KBAAPATHOIO KOpPHA BIEp-
BEIe BCTpedaerca y ApmaGxaThl, mpaBia, B O0YeHb CiKaTOM
dopme. Boxee moapo6uo ommcamme aroro Merona mamu Mara-
Bupa u Illpunxapa. To e mpasmno nmpuseneno ApmaGxartoit
II, Mpmoaru, Bxackapoi II, Hapaiiamoit. Bmecte ¢ mosm-
OUOHHOA CHCTEMOIl CUMCIeHHWs Cmoco0 MBBIEYeHUs KBAXpaT-
HOTO Kopusa ymorpebmsiics B apabckoil jureparype, Ine
BCTpeuaercs, HampuMep, y an-Hacasu, a 3arem mepemen B 3a-
maguyo Espomy.

ITpasmino wm3BmedeHmsi KBAJPATHOTO KOPHS, gaHHOe Apwm-
abxaroit, rmacur: «Cmemyer BCeria pasmeJINTb YETHOE IIOBH-
OUOHHOE MEeCTO Ha YABOGHHHIA KBaJpaTHH KopeHb [mpemme-
CTBYIOMEro] HEYeTHOT0 HOSHUMMOHHOTO MECTa; BHIYTA W3 He-
9eTHOTO IO3WIMOHHOTO MecTa KBajgpaT [wacTHorol, wactHoe
clefyer IMOMEeCTHTh [Ha JIMHAYM KBagpaTHOTO KOpHA]. IT0 maer
koperb» [wacts II, mpasmmo 4]. TloscmmM »TO mpaBmio Ha
mpEMepe: HY;KHO H3BIeYh KBAafpaTHHU Kopeds u3 186 624.
PasoGbem umcio, HaunHASA C €UHMI], HA IETHHE W HEYeTHEHIE
MmecTa, 0603Ha7asd mX GYKBAMW; 4 — UETHHE, H — HEYETHHIE:

9HYIHIH
186624

Onepammio HAYMHAIOT C MOCHENHEr0 HEIOTHOTO MeCcTa,
T. e. ¢ 18. Brurem HanGonnmmit KBagpar, T. e. 16. Pasmocts
18—16 = 2 zammmem BMmecto 18, a ymBOeHHSBIN KBafpaTHHIA
KODeHbB, T. €. 2-4 = 8, sammmeMm moJ CIeSyIONAM YeTHEIM Me-
CTOM:

HYHIH
26624

co o A

(INHUA YEBOEHHOTO KBAAPATHOI'O KOPHA).

Paspenmm 26 ma 8 m momectmM 3 Ha JMHUM YIBOEGHHOTO
KBaJpaTHOTO KOpHs, a ocTaToK 2 sanmmeM BMecto 26. Ilomy-
auM
94 H
24

00 DO
@ ol

(MNHAA YABOEHHOrO KBAXPaTHOTO KOPHA).
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Brrata kBafpaTr gactHOT0 9 M3 HeueTHOTO Mecra 26, moMecTnm
YIABOGHHOE 9aCTHOe 6 Ha IMHUM YIBOEHHOT'O KBaJPaTHOTO KOp-
HA BMECTO YaCTHOIO:

94HYTH
1724

8 6 (IMHEA YOBOEHHOrO KBaXpaTHOIO KODPHA).

OnuE nuKI onepanuu oKoHYeH. IlepenBmraeM 86 Ha omHO Me-
CTO BIpaBO:

9 HYH
1724

86 (IUHAA YOBOGHHOTO KBAaILpaTHOI'0 KODHA).

Pasperum 172 ma 86, manmmem wacTHOe 2 Ha JIMHAW KOPHA,
a 172 corpeM, nockoapky pasHocTh 172—86-2 = 0. Mmeem

HYH
4

8 6 2 (nmHAA yHNBOGHHOTO KBALPATHOrO KODPHA).

Brruta KBajpar 9acTHOro 4 M3 HEUeTHOTO Mecra 4, IMOMECTHM
VABOEHHOE YaCTHOE 4 Ha JIMHAA KOPHS BMECTO JaCTHOTO, IO-
JIy9AM
HY9YH
0

8 6 4 (nmmmA yEBOEHHOrO XBAZDPATHOTO KODH).

IIpouece oxorgern. Ocraercsa pasgBOUTH JMHUIO KOPHs, 4T00H
HOJIY9ATh OKOHYATENbHHIA pe3yabrar 432.

Bozsenenue B ky6. Canckpurckmii TepMmH AiIA Kyba —
«rXaHa»— BCTpeYaeTca BO BCEX MarTeMaTmdYecKmX paborax.
O= Taxme ob6osHauaer KyOmueckyro urypy. Tak, Apmabxara
nmmer: «I[IpomsBeenme Tpex paBHHX [BeamunmH], a TaxKe reo-
MeTpHUeCKOe Telo, mMelomee MBeHanmath [paBubX] pebep,
HaseBaercsa rxasa» [gacte II, mpasmmo 3]. IIpaBmio BosBe-
meHHs Tennx umcex B Ky6 y Illpmaxaps riacwt: «3ammmm
Ky0 «mociefHero», Ha CIeNyOIeM MecTe KBafpaT «HOCIelHe-
ro», YMHOKEHHEI Ha yTPOEHHOe (Ipeisjymee», [Ha ciexyro-
meM MecTe 3amdmm] KBafpaT «IpefmecTBYOMEro», YMHOKEH-
HHl Ha «mociefHee» W Ha 3, 3areM [Ha CHeIYIOHmeM MecTe
sammmu] Ky6 «mpeamecTByomero»; [momysenusiil xy6 «cme-
ImagHEOrO» umcia [6ymeM Temeph paccMarpmBaTh] Kak «moc-
nennee». [Ky6 ecrs] mpomsBesenne Tpex paBHEIX YHCEN, WM
Ky06 maHHOTO 4mciaa Ge3 eHHMAIL, CIO0)KEHHEIA ¢ eUHALNCH 1 ¢

2 A. 1. Bouxogapckmi 33



YTPOGHHHIM IPOM3BEJEHAEeM YHCJIAa Ha 9HCI0 0€3 eJHHMIEN
[33, npasmna 27, 28]. Hampmmep, HYKHO Bo3BeCTH B KYy6
256. Ilpomecc HaumHaeTCsA ¢ BHCIeEro paspsamga. Bragame Oy-
IleM CYHTATh B KAaYeCTBE (IOCHETHEro» 2, a B KaJeCTBe «Ipef-
mecTBymomero» 5. 3anmmem Ky0 «mociegaero» 8, a Ha ciaeyio-
meM MeCTe KBaJpaT «HOCIeHEero», YMHOKEHHHIH Ha yTPOEH-
Hoe «mpemmectByiomeey: 22.3:5 = 60; ma ciaemyiomem Mmecre
KBafipaT (HIPeNIIeCTBYIOMEro», YMHOKeHHHH Ha YTPOSHHO®
«mocienaeey: 5%-3-2 = 150; Ha caemyomem Mecre KYO «mpef-
mecrByomero» 125, moaygaem

8
60
+ 150
125

15625

9o ecrb 258, Temeps B xauecrBe «mocsenuero» GygeM canrars
25, a B KagecTBe «mpexmectByomero» 6. Mmeem
2581456 25
252.3.6= 11 250
25.3.62= 2700
63= 216

167 77 216

9T0 mpaBHIO OCHOBAHO HAa HPAMEHEHHAN ()OPMYJIH
(@ + b)® = a® + 3a? + 3ab® + b3

Jpyrae cmocoOH Bo3BeleHHs 9YUCeI B Ky6 OCHOBAaHH Ha
OpPOMEHEHAA TaKHX GopMy:

n®=n.nn,

n={n-—-1)24+3n@{r-—1) + 1,
n® = n (n + p) (n — p) + p*rn — p) + p*
n=n+3n+5n+...+ 2rn —1) n,

BP=n+@m-)14+3+5+...4+2r-1)]
3M24234+344...4+(—1)n]l+n=
ﬁ 3kk+1)+n,

k=1

n® = (@ + b)® = 3 (a®b + ab?) + a® + °.
34
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ApmabxaTa He ODACHIBAaeT METOJ BO3BeNeHHA B Ky6, XoTs
OH OHJI eMy, HECOMHEHHO, N3BECTEH, TaK Kak B «Apmabxarmm»
mMeeTcs MPAaBAJIO M3BJIEYCHHSA KYyOMIeCKOro KopHsA. Buepsme
TIPAaBHIO BO3BeJeHAsS B Ky0 OIPHBEJEHO KpaTKo Bpaxmarymroi
H HeCKOJbKo mopapo6mee Marapmpoit, Illpmaxapoit, llpnoara,
Bxackapoii 11, Hapaitamoi.

N3enedenne wybugeckoro xwopas. CaHCKPHUTCKHE TEPMHAHE
Iisi KyOM9eCKOTO KOPHA —(rXaHa MYJa» MIM «rXaHa Iajan.
IlepBoe BecbMa llaKOHMYHOE ONMCAaHWME W3BJICYEHHS KyOmuec-
KOT0 KODHS BeTpedaercs y Apmabxarthl. 3areM mpasmio Goiee
moxpobuo copmymmpoBarno Bpaxmarynoroit, Marasupoit,
Mpuaxapoit, Apmabxaroir II, Illpmmarm, Bxackapoit II,
Hapaiiagoit. Ilpasuio m3BiedeHms KyOHIeCKOro KOpHS W3
mennx gacesn Apmabxarta gopmyampyer tak: «Pasmenmm Bro-
poe «HeKyOmUecKoe» MeCTO Ha YTPOCHHEIA KBaJpaT KyOmuec-
KOT0 KODHS; BHYTEM M3 MEPBOTO «He KYOMIeCKOT0» MECTa KBaJl-
paT dYacTHOTO, YMHO)KEHHHH HA YTPOEHHHA HpPeJUIeCTBYIO-
muit [ky6mueckni xopens]; BEureM Ky6 [9acrmHOro] ms «xy-
6uaeckoro» mecra. [ITo KyGmueckmii] kopens» [gacts 11, mpa-
B@IO 5).

IMpomnnocTprpyeM NaHHOe HPAaBAJIO MPAMEPOM H3BIETe-
HAA Kyb6maeckoro kopHsa m3 277 167 808. PasoGrem amcao Ha
OIHO «KYOHMYeCKoe» W [Ba «HeKyOHMYeCKHX» MecTa, 0603Hadas
nx OykBaMm: K — KyOmueckoe ¥ H — HeKyGmIeCKoe:

HEHKHHKHHEK
277167808

IIpomecc m3BieYeHMA KYOGAIECKOr0 KOPHSA HAYHMHAETCHA C BEHIC-
mero paspsana. VI3 mociegaero «ky6maeckoro» Mecra 277 BHU-
TeM HamOoapmmit Bo3MOKHHIE Ky6 216; kKy6muecku# KopeHb
6 moMecTEM IOl TPETHEM MECTOM CIpaBa OT TOCIEHET0 (KY-
Omueckoro» mecra. Pasmocts 277—216 = 61 momectmM BMe-
cro 277, ameem

HEKHHKHEHK
61167808

6 (IXHEA KYOMYECKOT0 KODHA).

Paspenum wa yTpoeHHHI KBagpar KybOmueckoro xopmA (3-
-62 = 108) wumcxo, crosAmee HaJ KyOHIOECKAM KODHEM BIEBO
6e3 mocaenmeit mudpr (641). Yacrroe 5 nmomectum Ha amEAE
KyOmyeckoro KopHA, a pasHocth 611—540 = 71 sammmem
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BMecto 611, mmeem

HHKHHKHIIHRK
7167808

65 (AMHUA KYOHMYECKOro KODHA).

Teneps wacrHOe 5 GymeM cudTaTh «OEpPBHIM», a KyOmueckmid
KOpeHb 6—mocieqaum». BoramraeM KBampaT «IepBOTO», YM-
HOKeHHHIT Ha yTpoeHHoe «mociaemaee» 3-6.52 = 450, uz gmc-
lla, CTOAIMNEro Haj YaCTHHIM BJIeBo 06e3 mocienaei nm@psr, 716,
passocTh 716—450 = 266 momectmM Bmecto 716, momyamm

HH K HHKHH K

266780
65 (MUHUA KYOGMYECKOro KOpPHA).

Ky6 «mepsoro» 5% = 125 BeYTeM M3 YHCJIA, CTOAMEr0 HAX

HEM BIeBo, 2667, pasmocrh 2667 —125 = 2542 samumem Bme-
cto 2667. Nmeem

HHKH H H K
25 8038

S N I
3

(MuHEUA KyOM4ECKOro KOPHSA).

Onus nukI okoH4eH. Teneps cHOBa MOMECTHM KYOHYeCKHR KO-
penb 65 Ha TpeThe MeCTO CIPaBa OT NOCJIETHEr0 «KyOmIecKoTo»
MecTa, EMeeM

(MuHAA KyOUYEeCKOro KOpPHA).

Pasmenmm Ha yTpPOEHHHM KBajgpar KyOGHYIeCKOro KOpHA 3J-
-652 = 12 675 uwmcino, crosmee HaJ KyOMIeCKHM KODHEM Bie-
Bo Ges mocuenmueit mudper, 25 428. YactHoe 2 moMecTEM Ha Jd-
HAN KyOMYecKOro KODHA, a pasHocTh 25 428—12675.2=
= 25428—25350 = 78 momectaM BMecTO 254 28, mmeeM

(IHHUA KYOHYECKOr0 KOPHA).

Tenepr GymeM CYATATh YaCTHOE 2 (IEPBEIMY, a KyOWuYeCKHi
KopeHb 65 «mocieguEMm». BriureM KBafpar «mepBOro», yMHO-
YKEeHHHI Ha yTpoeHHOe mociexHee» 3-65.2% = 780, us umcia,
CTOAMEro Haj YacTHHEM BiaeBo Gead mocaemgseit mmdpmr, 780,

]



pasaocts 780—780 = 0 mnomectum Bmecto 780:

HHKHHKHHEK
8

6 5 2 (numHUM KyGHYECKOrO KOPHA).

Ky6 «uepBoro» 23 = 8 BHYTEM H3 YHCIA, CTOAMEr0 HAJ HUM
BieBo 8, pasnocts 8—8 = 0 momecTuM BMecTo 8:

HEHKHHKHHEK
0

652 (NIHHUA KYOM4YeCKOTO KOPHA).

Bropoit nura oxomuen. Tax Kak Goapmme gmcen HeT, Kybmuec-
KHit Kopeas paBeH 652.

Heficreusa ¢ npoGsavu. CaHCKpPUTCKOe HasBaHHme APOOH —
«6xmHEHEAY, ITO O3HAUAET «PA30HTHAY, «Pa3PYMEHHHIN», «CIO-
MaHHHI. IT0 clIoBO GHIO mEpPEeBENeHO JOCIOBHO Ha JATHHBL
kaxk fractus mam ruptus, a oTCl0ofla OPOM3OIIN B TE€PMHUHKL APO-
Or BO MHOTHX eBpPOIEHCKHX s3HKax: fractio, fraction, roupt,
rotto, rocto.

WNuorma misa mpodu yunoTpeOasainch W Apyrae TEPMAHE —
«0xara», «<aMIay, T. €. «IaCTb», «I0JA». ITH e TePMAHH 03Ha-
gaior Apobm ¢ gmcamTesneM, paBHHM egumEune: 1/15—«manga-
nmama-6xara», MOCIOBHO «OATHAHIATAsA daCThby, (IATHAMAIATas
noaa»; 1/7—«camra-6xara»—«cegpbMas 9acTb», «CeabMag JO-
as». [lepsrie mpobm Becrpedarorcss B BelaXx. B HmX Her elme
enuHOOOpasHOro 0Go3HaUYeHAA Apo0el, B OCHOBHOM 3TO elu-
HWYHLE Tpol0H, IpmdYeM Kaxkmas Hpobb mMeeT cBoe coOCTBEH-
Hoe HamMmeHoBaHme. Tak, apo6p 1/2 HaswBaercs «apmpxay,
1/16—wana», 1/12—«xymrxay, 1/8—«manxa», 1/4—«magar.
O6osnauenus miaa ppobeit 1/2, 1/4, 1/16 amerorca y ApmabGxa-
TH M BO MHOTHX JPYIAX MaTeMaTH4ECKAX COYMHEHHAX.

CronenuajbHEIC 3HAKA M HAa3BAHWUA NI OCHOBHHEX Apobei
Obim ¥ y gpyrax HapomoB. Tak, Hampumep, B [peBHe# Ku-
tafickoit MaTematuke npobm 1/2,1/3, 2/3 maswBamECH COOTBET-
CTBeHHO «0aHb»— MOJNOBHHA, «MAao-0aHbY— Majasd IOJOBH-
Ha, «Tai-6amp»— GOJbIIAA HOJOBHHA W 0003HAYAIMCh CHe-
nHanrbaEME meporandamu. B rpeueckoil MaTeMaTHKe IS IPO-
Geit 1/,, 2/, Tarsxe ecTh cHem@aIbHEE CEMBOJEL.

Wnnmitns sanmchBadd ApoOH TakK, KaK 9TO0 [ejaeTcsi W B
HacTosAMee BPeMsA: YHCIHATENHh Hal 3HAMEHAaTeJeM TOJAbKo 0es
pasmeamTeabHOR 4epTH. Ilpyr or Apyra Apo0HM OTHEIANHCH
BOPTHKAJLHEKIMA H TOPH3OHTAJLHHME JmEAAME. Hampmmep,
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JIJI}I 0003HaYeHNsA BHYATAHES Hax BBIYHTAaE€MBHIM CTaBHJIACh
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Wnorpa mesoe umeso msobpakanm gpobbio CO BHAMEHATENEM,
paBHHM emmamne. IloaToMy cMemamHYH0 ApoOb MOKHO OHLUIO
sammcaTh U TaK:

alb
1

B mapmiicKoi cucreMe 3anmcu Apobeii MOKHO ORIIO, He OPOM3-
BOJA BHYHCIEHHI, 3aIACATh 3HAYCHHSA
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IloaroMy MHOTrHe 3afadm B DPHEMEPH COAEPsKAT NOHOGHEE BHI-
pasxepna. Hax npo6samMu nporsBofaiuch Te Ke OCHOBHEE [eii-
CTBHS, YTO M C IEJKMH 9HACIAMH: CIOYKEHHe, BHYHATAHHE,
YMHOKeHHUe, [leJeHne, BO3BEJIeHHE B KBajfpar W Ky0, m3Bie-
YeHNe KBAJPATHOTO B KyOmuecKoro Kopueii. B mambGosee pam-
Helt MaTeMaTmueckoil pabote «lllyan6a-cyTpay yxe BCTpedgaror-
ca apobu B pemeHumd 3amad. B «Baxmanmit¢koil pyrommcmy
HEMEIOTCS BCe omepamnud ¢ ApoOsmm, XOTA HET ommcaHmil mpa-
BHUJ JeiicTBmil. Apmabxara TaKiKe He JAaeT HPABHI, B KOTOPHX
OH ¢GopMyIMpOBAIUCH NEHCTBHA C APOGAMH, HO HEKOTOPHE
HelicTBEA, KaK, HaIpHUMeEp, mejenue Apobei, ecTs B ero Tpak-
rare. IIpaBmia ocHOBEEX AeficTBHY ¢ Jpo0saME, 33 HCKIIOIe-
HOeM BO3Be[ieHHS B Ky0 W H3BjIedeHHAS KYOMYeCKOro KOpHSA,
mpuBefleEH Bpaxmarynroif, a mpaBmiia BCeX OCHOBHHZX Jeii-
crBEil gans Marasmpoit, llprgxapoit, Apmabxaroir 11, Ilpm-
mata, Bxackapoit 11, Hapaitaroii.

Or magmines gpo6u mepemuIid BMeCTe ¢ MO3HIUOHHON CH-
TeMO#l CUMCJIeHHs B MAaTeMaTHKY apabOAsnYHKEX CTpaH, THe
6nta BBemeHa ApoOHAA YepTa, HO OHA YHOTpPeGIsAnach He BCe-
MO MareMaTHmKaMu. Takoe JBOSKoe Hammcamme Apoleit ¢ gep-
To# W Ge3 Hee COXPAHMUIOCH B B €BPOHNEHCKAX MaTeMATHIECKAX
PYKOBOACTBAX.

Xora Apmabxara He IPABOJAT CHENWAJbHKX IPABHI Jeii-
cTBHUi ¢ Apo0sAMA, OH YOOMHHAET METONH YMHOMKEHHS H JeJie-
HAA Apobeit mpm BHIOJHEHAA CIENYOMHUX HCACTBHIA:

2L
b d
m

n

IlpaBuio riaacur: «3HAMEHATENH MHOMKATENEA W Helmresnei
cieqyeT MepPeMHOKHATH COBMecTHO. Heo0Xoammo yMHOMRHTH
9ECIATe T W 3HaMEHATeJXW Ha [PYyrme sHameHarTexwm, 4To0m
npasectr apobu K obmemy smamenarenio» [wacts 11, mpasmio
27]. Cormacmo rommenraropy Cypbsigese, stm mpobm samm-
CHIBAIOTCA CIENYIOmMUM 00pasoM:

a
b

® 3
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[Ipeo6pasoBas 3mameHaTENH, HMEEM
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BrimonHnB ymMHOMKeHHE, HOJYYAM Pe3yJIbTAT
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Bo Bropoii acTu mpasmiia oTMedaeTcsa, 910 B KadecTBe 00-
miero 3HaMeHaTelA cienyer Oparh Hpom3BeJeHWe 3HAMEHATe-
neir. ¥ Bpaxmaryntsl o0IiuM 3HaMeHATEIeM CIY/KAT IPOHU3Be-
menme BceX sHameHaremeir. OH mmmer: «YMHOKEHHEM YHC-
JATEJA W 3HAMEHATeJsa KayKIod ApoOuW Ha Apyruae 3HaMeHATe-
JIA MOKHO IPHBECTH Npobu K obmemy smameHaremo» [54, . 1,
c. 189]. B «Tpmmarmke» Illpmaxapa pexoMeHAYeT HAXOHHUTD
o0Imuil 3HaMeHATeNb NyTeM YMHOKEHHS BCeX 3HaMeHaTejei.
Oxn mumer: «YT0o0s mpuBecTd Apobu K 00mMeMy 3HAMEHATEJIO,
YMHOKb THCIHTEIb I 3HAMEHATelb KaKIoi mpobm Ha mpyrue
saamenarenm» [Taum sxe, 190]. Boepsuie B magumiickoii MaTeMa-
THKe HOHATHe o0IMero HauMeHbBINero KPATHOTO BCTPEYaeTcs
y Marasaps. OH BBOIUT TeDMHH (HAPYAXa», OIpeNeNAd ero
Kak «mpomsBefeHme oOMUX MHOJKHTENEH cpefd 3HaMeHAaTe-
nei». IIpasmio myia mpuBemenmsa Apobeit kK obmemy 3HaMeHa-
reqo caexyiomee: «HoBre uncamrean m sHamMeHaTedm, HOJY-
9eHHBIC YMHOKEHHEM Ka;KIOTO IEePBOHATAILHOTO THACIATENS
H 3HAMeHATelId Ha 9acTHOE OT [eJeHHS O0MmEero HamMeHbIIero
KpPaTHOTO Ha 3HAMEHATelb, JAl0T Kpo0d ¢ OJUHAKOBHIM 3HA-
merarenem» [11, ¢. 104]. Bxackapa II me ymommmaer oGmiee
HamMeHbIIee KPAaTHOe, HO 0TMEYAeT, ITO IIPOIecC NPUBEIECHAS
K o0meMy 3HaMeHaTeI Mosker OwTb cokpamed. OH mmmert:
«Yueanrens 1 3HAMEHATEb MOT'YT OHITH YMHOKEHE Pa3yMHEIM
BHYACJIMTENEM Ha APYrod BHAMEHATe]Ib, COKpAImeHHHA HAa
o6mumii Muos;xmTeaby. B pmpeBHexmraiickom tpakrare III B.
«MartemaTnka B [eBATH KHHTaX» [94] orcyrcrByer mpaBmio,
B KOTOPOM B KadecTBe 3HaMeHATeNs CyMMbl Apobeit Gpamoch
On1 o6Imee HamMenbImee kparaoe. Bosee Toro, cormacHo mpaBm-
ny kxaury I, B kagecrBe o6mero 3HaMeHaTeNsa HANo ObLI0 GpaTh
mpomsBeieHme 3HamMeHaTelel ciaraemeix. Ogaako B kEmre IV
OPHXOOMATCA CTAJKHBAaThCA ¢ 3amadamm I—II, B xotopmx
B GOJBLHIMHCTBE CJydaeB B KadecTBe o0mero smamenareis Ge-
perca ofmee HamMeHbINee KpaTHOE. B atrX 3amagax meobxoqm-~

MO IIOCIIEI0BATENbHO CJI0KATE Apoom 1 + % ;14 % -+ % Seees
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14 % + ;— +...+ % . BuaMenarensamu 6epyres uncua: 2, 6,

12, 60, 120, 420, 840, 2520, 2520, 27 720, 83 160, koTopwe, Kpo-
Me aByx —120 m 83 160, saBusAoTCA OOMEMEH HaMMEHbLIIAMH
KpataniMa. CoBpeMeHHOe LPAaBUJIO IPHBEIEHAA K o0meMmy
3HaMeHaTeN 0 Oeper HAYako B apaboA3BYHEIX cTpaHaXx ¥ AGy-
a1-Bagu (X B.), a B EBpome — y Jleomapmo Ilmsamckoro
(XIII B.).

IIpaBuiio Tpex Besmunn. I{ermrpanbroe MecTo B apmdmern-
9eCKOA JaCTH BCEX TPAKTATOB 3aHMMAET HPABUJIO TPEX BEJH-~
97H, KOTOPOE 3aKJII0YaeTCA B HAXOMKICHHM dmcia x, o6pasyio-
mero ¢ TpeMs NaHHKEIMEH 9UCIAME @, b, ¢ IPOIOPIAIO

a 4

b z °

CmoBecHOo 3T0 HpaBAIO (GOPMYIHPYETCA TaK: €CIH @ IIO-
poxxmaer b, 4ro mopokmaer ¢?

CaHCKpATCKME TepMAH HPABHIA TPEX BEIUMYHH — (TPaid-
pammka», MOCIOBHO O3HAYAIOMUA «TPH WIEHA», «TPH MECTay,
KOTODHIE 9aIe BCEro MMEIOT HAa3BAHUA: JAHHOE — «, Pe3yib-
tar — b, tpedyemoe — ¢. WHorma mX mpocTO HABHIBAIOT: HmEP-
BHI, BTODOH, TPeTHd WM NePBHH, CPeJHAN, IIOCIETHHIH.
H mpmmenenmio 3TOro mpaBHia CBOAMIMCH MHOTHE 3aKadd.
WNuamniins ganm cnenmanbHEe HA3BAHAA TPEM WIEHAM HPOIOP-
OWW, Ja B caM TePMAH (IPABUIO TPeX BeIMIMH» ORI BBEJEH
uMH.

Buepsrle mpaBmiIo TpeX BeIMYMH HOABHIOCH ¥ ApmabXxaTl,
a 3aTeM BO BCEX MaTeMaTHYeCKHX Tparrarax. O mpomCcXOodx-
menmu sroro mpasmia Bxackapa I B xommenTapmax K «Apm-
abxarumy mumer: «3[eCh IJA BHYMCICHAA HEoOXOIWME TPH
KOJIMYeCTBa, IMO9TOMY M TIPABHJO HA3HBAETCA (TPARPAIIMKA»
(«mpaBmsio Tpex semmuammy)» [54, 1. 1, c. 204].

ITpaBumo Tpex BeJIWYmH OT HHIMAIEB mepemro B apabo-
ASHYHYIO K 3aMaJHOCBPOMEACKYI0 MATEMAaTHIECKYIO JATEPATy-
py. Xord mHAMNCKAE Ha3BAHMA OTCYTCTBYIOT, OBLIO COXpa-
HEHO DPAacIOJO;KeHHe WIEHOB B JMHAK W pasMelleHHWe HX Ta-
KM 00pa3oM, 9To0H mepBHi B DOCIeTHHY WIEHH OHIH OXHO-
pomEEIME. 3afjadl Ha 3TO OPABHJIO BCTPEYATCA B TPYHaX Xo-
peamu, ain-KHapamxm (X—XI BB.), Bexasgmmaa (XVI—
XVII BB.), a Taxsge y Jleomapmo Ilmzamckoro m BO MHOTEX
eBpPOmeACKAX apA(PMETHIECKEX DPYKOBOACTBAX; 3TO HPABHIO
ORLJI0O Ha3BAaHO 430JOTHIM HIpaBujaoM». VIHTEpecHO OTMETHTD,
9ro Bupynm mammcan cmemmanbHbi Tpakrar «O0 METAACKAX
pammiax» [4, 28].
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Trou 3aaq OTHOCAMMAECS K IPAaBANY TPeX BeJdYMH, He-
COMHEHHO, OBLIM M3BECTHH M B APYrmX crpaHax — B Hurtae,
I'penun, Erunre, so mump B Vapum 910 npaBmio GHIIO Bbl-
neneso 0co6o, ObuIM CHOPMYAMPOBAHEI OCOOHE METONH pelme-
HUA ¥ 0HO OBLIO PAacHPOCTPAHEHO [JifA CIYy9YaeB WATH, COMH
¥ T. [I. BeIU9IWH.

ITpasmio, npuBeneanoe Apmabxaroi, raacar: «B npasuaie
TpeX BeIMIMH YMHOKB pe3yibraT Ha TpeGyemoe m paspend
pa gamHoe. ITomydmm pesyiabTaT, COOTBETCTBYWMHUN Tpebye-
momy» [wacts 11, mpasmio 26). ITpumepst y Apma6GxaTst OTCYT-
CTBYIOT, OHH MaHH HOCJIEAYIMMH MareMarakamu. Hampm-
mep, HIpuaxapa sagaay: «Ecam 1/, mama weproro mepua cro-
mr 1/, mama, To OBICTPO CKaKH; KaKoe KOJMYECTBO UEPHOTO
meprma MokHO Kymnth 3a 10 6e3 1/, mama» [33, mpmmep 26}
pemaer tak: «PacmonmoxuMm umcna B coorBercTBEH ¢ (opmoi
samaceii mpobeii:

1 1 10

11 14+
43 3

IIpeBparEB B HempaBWIBHEE Apobu, YMHOKAM Tpedyemoe
Ha PesyJabTaT H paspeimM Ha maHHOoe, moxaydmM 10 B ocrartke
14, .. last BHpajkeHNs B KapIla YMHOKEM Ha 4, moaxyqmym 1 ka-
kmAE, /,; ocrarok. [ljis BHpaskeHHMsA B Mamla YMHOMKHEM HA
16, monyaum 3 Mmama & ocraTok #/,,. Ils Brpaskenus B TYH[I-
7a YMHOKAM Ha 5, moaysdaM 4 ryHIxa, oCTaTrok 2°/,;, mam
mocae coxpamenus %/y. Orser: 10 mama 1 kapma 3 mama 4%/,
ryamxar. Kax BamHO, MEAEACKAN KoMMeHTaTop Gosblme yie-
JIgeT BHAMAHOA JEACTBHAM ¢ MMEHOBAHHHIME UYMCIAMHA, 9eM
caMOMy peIIeHHIO 3a7add.

OGparHoe mpaBuiio Tpex BesmunH. CAHCKPATCKAA TOPMEH
g o6paTHOTO mpaBHMIa TPeX BeJIMYHH —(«BHacTa Tpaiipamm-
Ka». 9T0 MPABUJIO IPAMEHAETCA K 3aJadaM, B KOTOPHIX «IaH-
HOoe» 0GPaTHO TPOHNOPIHOHAIBHO «TpefyeMoMy», T. €. IPaBHIO
3aKII0YAeTCA B HAXOMKICHAN £, 06Pa3yIomero ¢ JaHHHME YHC-
JaMma a, b, ¢ nmponopnuio

IIpaBmno, mpuseaenroe lpmaxapoit, raacur: «IIpm mamene-
HAY e[MHUNL H3MEepeHHs cpegHee [KoamdecTBo] yMHOKaeTcs
Ha mepBoe [koamuectsBo] W menmTca Ha mocienmee [kommyect-
ol [33, mpaBmino 446]. Or wEAWALEB 9TO HPABMIIO mEPENLIo
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B apaGCKylo H 3anaHOGBPOUGHCKYI0 MaTeMAaTHYeCKYIO JHATO-
parypy.

IIpomaniocTpupyeM 5TO HpaBMJIO HA XIpHEMepe, B3SATOM
n3 tpakrara «Ilararanmray: «Croapko 3omora mpoGoit 11 Bap-
Ha MOKHO moJaydaTh B o6Mexn Ha 168 cyBapma 3omoTa mpoboit
16 papua» [33, mpumep 36]. Mugmitckaii KOMMEHTATOD peIIaeT
3TO HmpaBmio Tak: «Pacmomo:kmM gmcia

16| 168] 11

YmeO)EM nepsHi-uien 16 ma 168, npomssenenue 2688 pas-
menmM Ha Tpermil wieH 11, okoHWarenbHO mONYyIEM 244 cy-
BapHa O Mama 4 1/;; TyHIKa».

Cnoxuasa mpomopnusa. I[Ipasmia mATH, CeMH, IEBATA BEJIH-
9UH NIPeACTaBIAAIT c060ii 4acTHEE CIYdYad CIOKHON IpOmop-
pun. CaHCKDHTICKHE TePDMHUHHI A CJIOKHOHX NPOMOpPIAHA —
(DaE9a-pamuKay (IPaBHIO IATA BEIMYMH), «CAITA-PAMIAKAY
(IpaBUIO ceMHE BeJWYMH), «HABA-PAMMKA» (IPaBAIO AEBATH
BEJHWYAH) H T. J.

IIpasmio mATA BEJWYAH 3aKII0YAETCA B HAXOKICHAN He-
HA3BeCTHO# z, KOTOpas o0pasyer ¢ HATHIO H3BECTHHIMH BeJiH-
9UHAME CJIOKHYI0 IPOMOPIHAIO

IIpaBmio ceMu BeJIMYAH 3aKI0YACTCA B HAXOKACHHU He-
H3BECTHOH x, KoTopaA o0pasyer ¢ ceMbi0 M3BECTHHIMH BeJIHIH-
HAMH CJIOKHYIO0 IPOIOPIAIO:

AHajloTMYHO ONpPENENAAIOTCA HpaBHia [OEBATH, OJAHHANIATH
BexmuuH. MHOrma BCe 3TH mpaBHia HABHBAKTCA IPABAIAMHA
HEIETHOTO YHCJIa TICHOB.

Ciaosxmaa npomopmmsa Obia m3BectHa Yyme Apmabxare,
X0TA OH NPHBOJHT TOJHKO IpaBmio TpeX BeamdnH. Bxackapa I
B CBOAX KOMMEHTapmaX K «Apmabxatmm» manier: «3/1ech
Apmabxara ommcas TONBKO IpaBWI0 TpeX. Hak ke Moryr
OHITH DOJIYYeHH XOPOIIO0 M3BECTHHIC HPABHIA HATH, CeMH H
1. 5.? f paccy:xpmaio rak: ApmaGxaTra ONHCAX TOAHKO OCHOBH
mpomopuun. Bce Apyrme BEAH mPONOPIHH, TaK@e, KaK Ipa-
BHJIA IATH, CEMUA | T. [:; CIGAYIOT A3 5TOT0 OCHOBHOTO IPaBHJIA
mpomopunud. IIpaBmio HATH COCTOMT W3 ABYX IPaBHI TPeX,
OpaBHJIO CeMH — M3 TPeX OPaBWJI TPEX HTak mauee» [54, T. 1,
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c. 211}. TIpasmio, npusenerroe lllpuaxapoit, Trakoso: «Ilocie
mepecTaEOBKE pe3yiabrara (13 ofHOH] cTOpPOHH B APYrymo cie-
gyer [rax:xe] moMeHATh MecTaMH BHAMEHATENH. llepeMHOKHB
[monyuernsie B Kammoit cropome] umena, ciemyer pasmenuTh
CTOPOHY ¢ GONBIHM 9HCIOM [dmcimresneit] Ha Ipyrywo cropo-
HY» [33, mpasmmo 45].

" 910 mpapmio mokaykem Ha mpamepe: «Co 100/, mpuGruns
sa /3 mecana [coctasmr] 11/,; KakoBa Gymer mpmGeuis ¢ 60/,
3a 8 6e3 1/, Mmecsanes?» [33, mpmmep 40]. dToT mpEMep KoMMeHTa-
TOPOM pemaeTcAa TaKEM o6pasoMm.

IIBe cTOpOHH! cleqylomupe: CTOPOHA MAHHOTO

1
? )
1 201
100 3 ===,
1 3
ty=73>
cropora Tpebyemoro
1 15
8—g =7
1 241
60 ="
ITo mamuiickoMy 00pasmy TO 3aMACHIBACTCSA TaK:
1 15
3 2
201 241
2 4
3 0
2

3uak «0» osmagaer HemsBecTHoe KouamdectBo. Ilia pemenHma
mepecTaBUM KaKIBIHA pesy/ibTaT B3 OJHOX CTOPOHE B JPYIVIO:

1 15

3 2
201 244
2 4

0 3

2




3arem mepecTaBUM 3HAMEHATENHs

1 15
2 3

201 241
4 2
0 3
2

Tax Kaxk KoIM9eCTBO YHCJIHMTENEH B mpaBoil yacTH GoJbIme
KOJImJecTBa IMCIUTENEeHd B JIeBOH, TO pasfel]uM HPOU3BEHEeHHE
gacadTesell W 3HaMeHaTeslell B mpaBoil WacTH HA mpPOHW3Beje-
HHe YMCIUTeNel W 3HaMeHaTejell B JeBoll JacTH:

241-2-15-3-3 _ 50 125

201-4-1-2.2 ~ 77536 °

IIpaBmia ciroKHOH mpomoprum BCTpevawTea B paborax
Jleonapno IImsamckoro, Bmamama, Pymombda (XVI B.).

Anreopa

OmHO W3 CAHCKPHATCKHEX HA3BaHHNA aare0pH —«aBHaKTa
ragATaY — (ACKYCCTBO BEHIIHCJICHHUA ¢ HEM3BECTHHIMHA BeJIHYH-
HaMm\», B OTJinIde OT AapEPMETHKH, Ha3HBaeMoi «BiiaKTa raHM-
Ta» — (MCKYCCTBO BHIYHCIEHAA C M3BECTHHIMH BEIMUMHAMMY.
WNapmiickue ydueHsle cudTalm aare0py OdYeHb BasKHOM; B Ha-
JaJIbHHX CTPOKAX CBOETro Tpakrara o ajre6pe Bpaxmarynra
oamer: «Tax kKak npo6aeMsl efBa 1: cMOTyT OHTH penieHsH 663
sHanmsa aareGpH, A M3IOKY anrebpy ¢ mpuMepaMu. 3HAA Me-
TOJL «PACOEUICHAsY, [IpaBUiIa feiicTBRA] ¢ HyIeM, oTpANaTedb-
HEMH H IOJIOKHTEJIBbHBIMEA KOJHYECTBAMM, HEM3BECTHHIMH Be-
JAYAHAME, COOCOOEl IPHBENEHUsS K YPaBHOHHUIO IIePBOMl cre-
nenn, [Merogs pemeHHs] ypaBHEHHiIT ¢ OJHEM HEHM3BECTHHIM
H KBaJ[paTHHX ypPaBHEHHH, MOKHO CTATh 3HATOKOM cpemu o6y-
gepEEX» [36, ra. XVIII, npasmma 1, 2].

ITosmgaee Hapaitama ormegaer: «Jlromm mopoii 3amaioT BO-
POCH, KOTOpPHE HEIb3sg Pa3PemHuTh CPEeNCTBAME apHPMETH-
KH, HO THM peIleHHs 00JbImeil YacThi0 MOMKHO HaliTu B ajare6-
pe. IlockonbKy MeHee 06y UeHHEIH He AIMeeT ycnexXa B PelleHun
BOIIPOCOB IPABUIAME aPEPMETHKHA, A H3JIO0KY SCHO M NOHSATHO
mpaBmia anreGpey [54, T. 2, ¢. 5].
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Airefpamueckas cnMBo/mKa. MEOmiicKas CHMBOJIHKA
B OOILIMEHCTBe CBOEeM OHJIa CHHKONHDPYMOINE#, T. €. 9acTo
BCTpevYaIuecs HOHATHAA 0003HAYANACH HEePBHIME OyKBaMH
HJIH CJOTaMH COOTBETCTBYINAX CAaHCKPHTCKAX TepMmHOB. Ca-
MHA pacOpOCTPAHEHHHN CAHCKPHTCKHYA TEPMHH [JiA HEW3-
BECTHOM BEIHYHMHH — (HaBaT — TaBaT» ((CTOJIBKO — CKOJb-
Ko», «TaK MHOro, Kax»). OH BcTpegaercsa B OONBIIAHCTBE HMH-
IMACKHX TPAKTATOB H KOMMEHTapmeB. Takke IHMPOKO yHO-
TpeGIAeTCS TEePMHH «aBiiaKkTay (¢HEH3BECTHAS BEIMIAHAN);
oH Bcrpedaerca y Bpaxmarymre, lllpmmarm, Bxackapsr II.

ApmaGxara ymorpebisan TepMHH «TyIHKay («ZpoOCHHKA»).
dTo Ha3BaHHe MPOM30ILIO, IO-BEIAMOMY, OTTOTO, ITO HA CUET-
HOH JOCKEe HA MeCTe HeM3BECTHON BEJIMIMHH! OBLIMA MOMEMEHH!
MaJeHbKHH KaMeIleK WM JPOOHMHKA.

Ecin Hem3BeCTHHIX OBIJIO HECKOJBKO, TO MX 0003HAYANH
PasIMYHEHIMA [[BETAMHd HJIN HePBHMHA OykKBamd aingasuTa. Tax,
Bxackapa II mmmer: «B tex mpmmepax, rie mMeioTcs [Be,
TpE ® Gojiee HEW3BECTHHIE BEJIMYMHE, HX ciegyer o0603Ha-
garh CJI0OBaMM, 03HAYAIONIUME DA3IMYHbIe IBeTa. JITH 0003HA-
YeHHs Yy OPENMECTBYIOMEX YYEHHIX CIeIYIOIue: fiaBaT-TaBatT
[eTonbKO-CKONMBKO], Kamaka [weprnii], Emnaka [cuamit], muTaxa
[senTwiit], noxmrara [Kpacmmii], xapuraka [3enxenmit], mse-
raka [6enniii], auTpara [pasmonBernii], kammnaka [peKeBa-
TO-KOPHYHEBHIA], mmETanaKa [KpacHOBaTO-KOpHYHEBHIA], ma-
rajaka [posoBmii], maBanaka [marameTaii], mpamanara [zep-
HoBaThii|, Medara [remmo-cmamit] m T. #. Iaa o6osEageHms
HEM3BECTHHIX CIEAyeT Takke Opars OYKBH aixfaBuTa, HAYH-
Has ¢ Ka, 9T00H He JomycTHTb myTrammmen [36, ¢. 139].

- CAMBOJIaMH JJIA HEHM3BECTHHIX BEIHYAH CIYKHIHA CAHC-
KpPHTCKH® OYKBH, COOTBETCTBYIOIWE HEPBEIM CJIOIaM BJTHX
TePMAHOB, T. €. ia A HaBaT-TaBar, KA — KajlakKa, HA — HA-
naka, mm — nuraka. B «Baxmannmiickoil pykomncm», B Tpak-
rarax IllpmaXapH @ HEKOTOPHX APYTHX COYMHEHHAX HEM3-
BeCTHag BeamumHA 0003HAYANTACH MAJEHBKHEM KPY:KOIKOM.
Tax, B «BaxmanmiicKoi pykonuchy Brpakenme z-2z+ 3zt
4 4x = 200 sammCEHIBaeTCA TaK:

0 2 3 4 apuumba 200
1 1 1 1 1

B 5ToM sKe COYMHEHHH BCTPEYAIOTCA BAIHCH, e MAICHbKIM
KPYsKKOM 0003HA9alOTCA HECKOJbKO Hem3BecTHHIX. Hampm-
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Mep, Brpakenme J z + b = y 3aNACHBaeTCA

0o 5 0
1 1 my 1

a BBRIPDAKCHHE l/x —T7 =1z opencTaBlIeHO B BHAE

7+ o
1 1 My 1

(=]

B cpemmme Bexa, Korma HMHOEACKAe MAaTEMATHKA AMEIH
Pa3BHETYI0 CHEMBOIHKY, OHH OPONOJIKAJIH YHOTPeGIATH B Ka-
9ecTBE 3HAKA AN HEM3BECTHOI'0 MAaJleHbKWH KpYkok. Tak,
B AHOHMMHEIX KOMMEHTAPHAX, HaNuCaHAHX He mo3qaee X1 B.
K rtpakrary llpmaxapu «Ilarmrammras, BCTPeIAOTCA MaleHb-
KOe KPYKKA [iA 0003HAYeHHWS OQHOr0 MJIM HECKOJIBKHX He-
M3BECTHHX BeIM4IMH. B KOMMeHTapmsax K mpmMepaM Ha apmd-
METHYECKYI0 IPOrpPecCHI0 MMeeTCs 3amuch:

MlepBuiit | Pasmocts Umeno | Cymma
qIeH 9JICHOB
2 5 0 0

Cronp ymopHoe ymoTpebileHMe eTHHCTBEHHOTO CHMBOJIA
oasa 0003HAYEHAsS HECKOJBKHX HEM3BECTHHIX MOMKHO 00Bsc-
HOTH TeM, 4TO MHIWHANE WMEIH PasiuYHEEe CHMBOJE, KOTO-
pHle OPHEMEHANH OTAeNBHO B apHMETHYECKAX COUIMHEHHAX
u B aarebpamueckax paborax. MajieHbKHH KPYHKOIOK HCIOIb~
30BaJICA JMIIL B apumeTmIecKAX paboTax, Torna Kak 0603Ha-
YeHME «AaBaT-TaBaT) BCTPEIAETCA W B apEMETHKe W B ajired-
pe. B «BaxmannicKoil pYKOIHCH» HMEIOTCA B IPYTHEe CIOCOOH
o603HaueHNA HEWBBECTHHIX. B mpmMepe, riae HMeEIOTCA HATH
HEM3BECTHH X, OHH HAa3BAHH CAHCKPHTCKAMHA MOPSIKOBHIMEA
9HECJIMTeNbEEMA: IpaTXaMa (IepBHi), NBUTHAA (BTOPOI), TPH-
THita (Tpermii), daryprxa (4eTBepTHE), maHYama (LATHI),
a CAMBOJAMHA CJYKAT HEePBHE CIOTH COOTBETCTBYIOIIEX Tep-
mueOB [54, 1. 2, ¢. 17]:

9mpa| Tpmea | 10 tpm | 8 wa | 11 mam CyMMma paBHA
7mem| 10 tpm | 8 wa (11 mam| 9 mpa 16'17'18'19'20
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IdTa 3aOECH COOTBETCTBYET TAKOH CHCTeMe YpaBHEHMIA:
9z, + Tz, = 186, 8z, + 11z, = 19,
Tz, + 10z, = 17, 112, + 92, = 20.
10z, + 8z, = 18,

Ins 0GosHavyeHMa HECKONBKAX HEMBBECTHHX Apmabxara
Mor ynorpebaaTrh 1u6o MBeTHEE NPOoOMHKE, 1u00 [po6aaEKY pas-
HEIX pa3MepoB. Bpaxmarynra HassBajl HECKOJIbKO HEH3BECT-
HHIX TBeramM# pamyru. Om He maa mompoOHOro 00BACHEHHS
cBoeMy cmoco0y oGo3HaueHHAS HEW3BECTHEIX, MO-BEIEMOMY,
CUATAs €ro XOPOMI0 3HAKOMHIM. JTOT CI0CO0 OB IPOKOM-
merTupoBaH lIparxynaxacsamum, a taxme Illpmmarm, Bxacka-
poii II, Hapaiiamoii.

TepManaMu s KodPOAIMEHTOB IPA HEM3BECTHEIX CIYKAT
CaHCKDUTCKME CJO0Ba (TYHAHA», (OPAKPATAY (MHOKHTENS),
«aHKa», «caMKXi#ay (4mcio), «pymas. CHMBoIaMm ABIAITCA
CaHCKPUTCKUE OYKBH, COOTBETCTBYIOIUE MEPBHIM CJIOTaM HaH-
HBIX T€PMUHOB, T. €. I'y — TyHaHA, Opa — OPAKPUTH, a —
aHKa, caM — caMKxiia, py — pyua. Cremenm 00603HaJaIHCh
codeTaHWeM CIOTOB «Ba» (Bapra — KBaapar), «rxa» (rxama —
Ky0) I croBa «rXaTa®»— IPOH3BEMICHHE:

2> = Ba, 2® = rxa, z* = Ba Ba, z° = Ba rxa rxara,
2% = Ba rxa, 27 = Ba Ba rxa rxara, ¥ = Ba Ba Ba, ¥’ = rxa
rxa.

My BumuM, 4TO [JIA CTeNeHeH, MOKa3aTell KOTOPHX MMe-
1ot BUA 2%, 38, 0603HAYEHHA COCTOAT M3 CJIOTA «Ba», MOBTOPEH-
HOTO 0. Pas, W ClIoTa «rxay, moBTopeHEHoro  pas. Taxmm o6pa-
30M, CTEIIeHM HTOTO BUAA 00pasylTCA OO MYJIbTUIIAKATABHO-
My mpuunmny. Hampords, Ha3BaHMA CTeNeHeHd, MOKAasaTelb
KOTOPHX He JaeTcsA B TaKoM BHge, 06pasyioTcs mo afguTHBHO-
MY OPHHIUITY, IPHYEM TEPMHH «IXaTa» 03HAYaeT, 9TO CTEIEHb
TaKOTO THANA OpefcTaBisger co00il mpoW3BeJeHHE CTEIeHEH,
cyMMoO#i moKasaTejedl KOTOPHIX SBJIAETCA MOKA3aTelb 3TOM
cremenm, mampmmep z° = x22+3 = 2%%. CrnemoBaTenbHO, HH-
IUiCKas CHMMBOJIMKA MPHHIAOAAIBHO OTIMYAETCA OT CHMBO-
aukn [modanTa, rae HasBaHUA cTemeHedl OBLUIM OCHOBAHHEL Ha
9UCTO aJIUTHBHOM IIPHHIIHIE.

dta cmcreMa 0003HAYCHMA CTENEHEH CIOKMIACH B KOHIE
Bemmiickoro mepmoxa, B III—II BB. mo H. 9. CymecTBoBaja
M WHasA CHCTEMa: BTOPas CTEemeHb Ha3HBaJach «Iparxama-
Bapra» — «OePBHIE KBaApaT», YeTBePTasa CTeNeHb — «IBHTH-

48



Bapra»—«BTOPON KBagpaT», BOCHMAasg CTENeHb —«TPHTHHAA-
Bapra»—«rperuit kBagpam. Bpaxmarynra ymorpebiasier 6oxee
opocTyio cucreMy. KBagpar 1 Ky0 AMEHYIOTCH COOTBETCTBEHHO
«Bapray W «rXaHa», YeTBepTasd CTemeHb, KaK PaHbIIe, «Bapra-
Bapra», a saTeM CTeIeHA 00Pa3YWTCA COYSTAHMEM IIOPAHXKOBO-
ro YMCIHTENHLHOTO M TEPMHHA «raTay; TaK, OATAs CTENEHb —
(IaHYa-TaTay, IECTas CTEHEeHb — (IIaf-TaTay.

Heagpatanii KopeHb 0003HA9AJCA CIIOTAMH &MY»— OT
CJIOBA (MYJIa» WJIM «IIa»— OT «IIafiay. B kagecTBe MpUMEpPOB IpH-
BeJleM sammcd, BeTpedanmuecs B « BaXmanmiickoi pyKOTHCH) :

11 5
. iy . My | osmavaer JY 11 + 9,
11 74
My | osmagaer Y11 —17.
11

B Bemmiickuii mepmof IPEMEHANACH CIEAYOIAd CHCTEMA
0003HaUeHNA KODHEH: KOPEHL BTOPOM CTEIEHH — «IpaTXa-
Bapra-Myia» (mepBHi KBaIPATHHH KOPEHb), KOPEHb dYeTBEP-
TOM CTEHNEeHW — «IBUTHA-Bapra-Mysa» (BTOPO# KBagPaTHHIM KO-
pens) u T. 0. Berpeuatores m Gosee ciosKHBIC 3aUMCH, HAPA-
Mep, «TPHTUA-BapPra-MyJna-rXaHay, T. €. Ky0 Tperbero KBaj-

PaTHOTO KODHA, & 3TO [VVV&']S,

B mummiickux MaremarmdeckmX paborax A 0003HAUCHUS
OCHOBHHIX [IeMCTBHI dYame BCEro 3alHMCHBAJICA IEePBHIH CJOT
COOTBETCTBYOIIEr0 CAHCKPATCKOTO CloBa. Tak, MIA CIOKeHAA
OPHEMEHSNCHA CJIOT «Hy»— OT «HAyTan—«CIOKEeHHe», A BEHI-
9UTAHMA —(KIIa» OT «KIIailay—«yMEeHBIIEHHEIAY, YMHOKe-
HEUA — (TY» OT «I'YHA» MM TYHAKa»—(YMHOKEHHEIRY, meie-
HAA — «O0Xay—or «Oxaray mim «0xamraTay —«maeaessgsin. Oco-
Oble BHAKHE UMEJNHCHh TOJNBKO TJIS BHIYMTAHHUSA — DTO TOIKA HIIH
MAJICHBKMI KpPYKOYeK, KOTOpPHle IOMEIaJIACh HaJ BHYATAE-
MBIM, HJIM MaJeHbKUH KPECTHK, KOTOPHU 3amHCHBAJICA IOCTIe
BHIYATAEMOIO, pee — repex HEM. Tak,—5 oGosHadamoch
5, 5, 5+, +5. W3 cmMBomOB mJjiA deTHpeX MeHCTBHI damie
APYTAX ymoTpeGiAmEch SHAKA [JIA BHYATAHASA W JEJCHHA.
Ilpr cioxeRME W YMHOKEHHH Ha3BAaHUA [elcTBHA HMiHM 3a-
IACHBAJACH MOJHOCTHIO, MM BooGmE oTCyTCTBOBadH. B mo-
cllef[HEM ClIyd4ae O BHIOOJHEHUH HYKHOTO NEHCTBHS LPHXO-
OUI0CHh CYNHTHh MO YCJIOBHIO 3a[add.
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B kauectBe mpmMepoB mpmBeeM 3amacd m3 «Baxmanmiic-
Koif PyKONHMCH» W W3 aHOHAMHOTO0 KoMMeHTapusa K «[larmranmm-
Te» Ilpmpxapu:

OIS{ z _5—
‘1 21 Aaa T-f- 5
O| 3 ay z 3
1[4 0 O e )
1 11 1 36
14+ 1 1+ 1 Oxa 1
2 3 4 6
A
36
1 9y L 1\°
1_T 1—]—? 1——4 1—|——6—
40 160 | 13
0xa 1 I[JIH@'13—1—
1 1 9 40 2

Ilpm samucnm ypaBHEHWE 3HAK pPAaBEHCTBA OTCYTCTBOBAJ:
o0e 9acTH ypaBHEHHI pacumojarajdch ofHA ION APYIod Tak,
9700KH HEM3BECTHAS BEJIMYMHA W ee KBafparT B HIKHEM DALY
CTOANHM IOl COOTBETCTBYIOIMEH HEM3BECTHOH M ee KBafpaToM
BepxHero pafga. Ecim memsBecTHAas BeIMIAHA OTCYTCTBOBAJIA,
TO K Hel IPHCOeNHHANN Ko3dpPuumeHT Hyar. Hampumep, am-
Helimoe ypasmenme x + 5 = 20 sammchiBaeTcs CJeIYOMEUM
oGpazoM:

#a 1 py 5,

ia 0 py 20,

. e. z + 5 = 0z 4 20.

Jluneiitnoe ypasmemme 3z + 58 = z -+ 74 mpemcraBiieHo
B BHJE

#a 3 py 58,
#ta 1 py 74.

Ksamparmoe ypapmemme 22 4 S5z = 20z pmaerca Kak

Ba 1 #a 5,
Ba 0 ita 20,

r. e. 22 + bz = 022 4+ 20z.
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910 ypaBHeHHe 3aNMCHBAeTCA B o6mem Bmje:

Ba 1 #a 15 4 py O,
Ba 0 #a 0 py O,

T. e, 22—152 + 0 = 022 & Oz 4 O.

Xora MaTeMaTHUeCKas CAMBOJMKA He OHUIA COBEPUICHHOMA
¥ CaMA CHMBOJ, T. €. COOTBETCTBYIOIAE CAaHCKpPUTCKEE OYK-
BHl, AMOJIH CIIOKHOE HaUepTaHMe, BCE K€ MHIAANH B PA3BATHH
CHMBOJMKHA CHelald 0OJIbIION mmar BOEpef.

Orpunarenpable 4meaa W NpaBuia fAeficTemit ¢ HaMm. Y
ApmabxaTH fieficTBEA ¢ OTPAIATEIHHEME IACIAME OTCYTCTBY-
10T, H0 Bpaxmarynra m Apyrdae y4eHse HAdajd CHCTEeMAaTH-
9eCKH OOJb30BAThCA OTPHMATENBHHME dmciaMu. IIpaBmao
caoxeHaa Bpaxmarymra gopmymnmpyer tak: «Cymma ABYX
IOJIOKUTENLHBIX YHCeNl MOJOKHTeNbHA, CyMMa OBYX OTDH-
OATENBHKEX 9HCEJ OTPUNATeNbHA, CYMMA IIOJOKHETEIHHOTO
H OTPHIATENHLHOTO HCeN ecTh mX pasHocthy [36, ra. XVIII,
upasmio 30]. :

IIpasuio BuumTaEdsA TakoBo: «M3 Gompmero [umcial cie-
AyeT BHYECTh MeHbINee, [0KOHYATeNbHHIHA pesyiabrat] Gymer
HOJOKATEALHEIM, €CIH [BEHUecTh] moioxmTeNbHOE [4mcio]
A3 NOJOKATEIHHOTO, X OTPMIATENbHEIH, ecin [BErgecTs] oTpH-
marenbHOe [wmesao] m3 orpunarenssoro. Ecam, ommako, mpm-
XONUTCA BHYHTATh W3 MeHbmero [smcial Goxsmee, To [3Hak]
PasHOCTH MeHAETCHA Ha 00paTHHIA, OTPENATENHbHOE CTAHOBHTCS
MOJOKUTENBHEM, a IOJOMKATENbHoe oTpunareasEsM. Horxma
TMOJOKATeNIbHOE [9rCiio] BHYATAETCA U3 OTPHMATEIHHOTO HIH
OTPHIATENbHOE U3 HOJOKATEIHHOT0, TOTAA BX HAfO CJI0KHTh
BMecTe» [Tam e, mpasmua 31, 32].

IIpasmia ymEOMeHAS U meneHus TakoBH: «[IpomsBemenme
HOJIOKATEIBHOTO0 W OTpHIaTenbHOro [umcen] — orpmmareis-
HO, ABYX OTPHIATEIBHHX THACE] — IOJOKHUTEABHO, ABYX IIO-
JI0RATEILHHX — MoJNo:KATenbHO. [lomosxurensHOe, IEICHHO®
Ha HOJIOKHTEeIbHOe, AN OTPHIATeJAbHOE, HAeJeHHOe HA OTPH-
maTeJIbHOe, CTAHOBATCA HOJOKATENbHHMHA. Ho momosxmrenn-
Hoe, JleJIeEHOe HA OTPHUIATENbHOE, W OTPHIATeNbHOE, NeNeH-
HOe Ha MOJIOKHTEIbHOe, OCTAITCH OTPANAaTeIbHEMAY [TaM ixe,
mpasmia 33, 34]. Amanormunnie mpasmia mpuBefeHH Mara-
papoii, Illpmmarn, Bxackapoir II, Hapaitamoit.

IIpaBuiia BO3BeJEHHWsI B CTENEHb H HM3BJEYEHHS KODHA
caenyomue: «KBafpar MoA0)KETENBHOTO HIM OTPHIATERBHO-
TO 9HCIa HOJOKATENeH... [3BHaK] KOPHA TaKoH e, Kak y IHC-
7a, U3 KOTOPOTo H3BIEKAETCsA KBAApPaTHHI KOpeHb» [TaMm sxe,
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mpaBmwio 35]. IT0 mpaBHWIO IOKa3hBaer, 4To bpaxmarymre
He OBLIM M3BECTHH [BY3HAYHOCTH KODHeH KBafpaTHOTO yPaB-
HeHNS U JABY3HAYHOCTH KBAJPATHOTO KODHA, KPOME TOr0, OH
ommbajcs, mojiaras, 9T0 KBaAPAaTHHZ KOPEHb N3 OTPAIATENb-
HOTO Iucja GymeT OTPUIaTeNbHBIM.

B cepenure I1X B. mHAMACKAM MaTeMaTHKaM y:Ke OBLIa M3-
BeCTHA [IBY3HAUYHOCTh KBajipatHoro kopHsa. Tak, Marasmpa
nmmer: «KBagpar mooaTeasH0r0 MM OTPUIATEIBHOTO JHC-
Jla — TONOKMATENbHBN, WX KBafpaTHbe KOPHH OYAYT COOT-
BETCTBEHHO IIOJIOKHTEJIbHEIME MJIM OTpHIaTeabHBIMAY [11,
c. 107]. KommenTtatop Bpaxmarynrer IlpmrxynakacBamm yT-
Bep:xnaer: «HBagpaTHEHA KopeHb ROJNKEeH OBTH B3AT HIN
OTPHIATEeIbHEIM, HJIA TOJOKHATEIbHEM, Kakoil Goxee momxo-
OWT [JA BHOOJIHEHAA NOCHENyIOMMX pneicTeuity [54, T. 2,
c. 24].

MaraBmpa Taky«e TOBOPUT 0 HEBO3BMOKHOCTH M3BJI€Yb KBAJ-
PAaTHHI KOpeHb W3 oTpHmareabHOro gmcia: «Tak Kak orpm-
maTeqbHOe IMCJIO0 IO CBOeil mpHpOJie He ABIAETCS KBaAPaTOM,
T03TOMY OHO He mMeeT KBajparHoro Kopas» [11, c. 107].

Vupuiins Ha3KBaIX HOJOKHATEIbHEE JUCHA «AXaHA», WIH
«Bay ((EMYIIECTBO»), a OTpHIATeIbHHE — (DHHA», HIHA
«kmaiiay («goiar»). BmociemcTBmm 5TH TePMUHH B aHAJIOTHY-
HOM jKe CMEICIe YHOTPeGIAT MaTeMaTHK: apabos3hYHBIX
CTpaH, HAOPWMe) «HaiH» B 3HaUYeHUH «moary y AGy-n-Bads,
u yyensie B EBpome («zeGurym»—«moar» y Jleorapmo Ilmzan-
CKOTO).

B rpegeckoit maremarmke, mampumep y [Humodanmra, cy-
[IeCTBOBAJNM HpAaBHia HeiicTBUil HAJ KOs(PHOUMeHTaMA BHYH-
TaeMHX KOJMYECTB, BXOJUBIIAX B COCTaB MHOTOYJIEHOB Haps-
oy ¢ mpufaBiseMbuMa KoamdecTBamu. Ho orpumarerpHux ud-
cell, KaK TakoBHX, y Jlmodanta He OHLIO: BHYATAEMEIE THCIA
He ABISJIACH Y HETO CAMOCTOATEIbHHIME 00'BEKTaMH.

Buepsrie B mcTopEE MaTeMaTHKA OTPHLATEIbHEE YACIA
BcTpedatoresa B Kaure VIII mpeBmexmraiickoro tpakrara «Ma-
TeMaTUKa B JeBATH KHATax». TaM ke cHopMyIdpPOBAHE Ipa-
BHJIA CJIOYKEHHA W BHYATAHUA OTPUIATENbHHIX wamces. Vure-
PEeCHO OTMETHTH, 9TO OTPHIATEJIhHEE THCIA HMEJW Ha3BaH@e
«Dy»—«IONTH, (HEZOCTATOK», T. €. TPAKTOBAIHUCH TaK Ke, KaK
U B MHAMACKOA HAayKe. JTO TOBODHT UIH O CBABAX MEKIY
JPeBHEKATANCKUMY H HHIHHCKAMHA YYeHHIMH, KOTODEHIE ellle
HE[OCTATOYHO U3YIEeHbl, MK O TOM, YTO K OTPUIIATEIbHEIM JAC-
JlaM ydYeHble NPUILIA IPH PEIIeHUN OJHUX U TeX jKe TPYIN 3a-
nag.

52



Juneiinsie ypasmenus. HauGonee pannme csenennsa o Jm-
HeHHHX ypaBHeHuax mmeiorca B «lllyns6a-cyrpe». ITo Tpak-
TaThl, CBA3aHHHEE C IPABUJIAMHU H3MEPEHUA ¥ HOCTPOCHHUS aJ-
tapeii. ¥ ApmabxaTs BMeIOTCA HECKOJIBLKO 3a[ad, CBONAMMUXCH
K pemeHdI0 JIMHEAHOTO YPABHEHHS C OTHMM HEW3BECTHEIM.
Opsa #3 HEX CBA3aHa C BEYUCIEHEEM CTOMMOCTA BeIlA I,
€CJIH M3BECTHO, 9TO [BA YEJI0BEKA C MEPBOHAYAJIHHO PABHEIMHU
KalnuTalaMd MMEIOT Pa3jIm9Hoe JUCJI0 Belledl a, a, ¥ pPasimi-
HEIe OCTaBIDHECs HOCJe DOKYOKH cyMMHl b, b;. Ira 3amada
CBOJUTCA K PEIIEHAI0 yPABHEHHS

ax + b = ax + b;.

IlpaBuno pemenwms »TOr0 M@HEHHOro ypasHeHHa Apmabxara
Jaer caegyommM o0pasoM: «PasHOCTH MeKNYy H3BECTHBIMU
CyMMaMH ABYX JIOfedl cjJelyeT pasfeluTh HAa PasHOCTh KO-
3P QUIHEHTOB IPH HEWBBECTHHIX. YUacTHOE HNACT BEJIUIAHY
HEU3BECTHOT0, €CjiA ofIime KaumTaabl paBuely [gacts II, mpa-
Buio 30]. Takum oGpasowm,

_ by—b
T a—a’

Taxas e 3agaga npuBefena Bxackapoi 11: «Onmu umeer
300 momer u 6 momapeit, Apyroit mmeer 10 Takmx Jomapeit,
Ho y mero megocraer 100 momer. O6a onmmuaroro 6orarter. Ha-
KoBa meHa domamu?y [54, T. 2, ¢. 42]. Pemenme Bxackapa II
IaeT B BHJE JIHHEHHOTO YpaBHEHHUA

6z 4+ 300 = 102 —100,

pemas KOTOpoe JIeTKO Haitd, 4ro jgomans cromt 100 momer.

Hpyrasa mpoGieMa — 5T0 3HAMEHHTas «3agada 0 Kypbe-
pax», obomemmas mo3[HEE MUPOBYH alIre0pamvdecKyio JuTe-
parypy. B meit Tpefyercs ompefenuTh BpPeMsa BCTPEIH ABYX
He0eCHHIX TeJ, KOTAa OHH [BUTAOTCA HABCTPEYY APYT APYTLY
WK jKe OJHO BCJeR Jipyromy. d1o mpasmio Apmabxara jgaer
clefyomuMa cioBaMu: «l[Ba paccTOAHUA MEXAY KABYMsA He-
0eCHEIME CBeTHIAMH, ABIKYMEAMMCH B IIPOTHBOIOJIOMKHEIX
HANPaBJICHHAAX, CICAYET PA3NENATH HA CYMMY HX CKOPOCTE.
[Ba paccTosHAA MEKNY ABYMA CBETHJIAMH, IBIKYMIAMACH
B OJHOM HANPABJIEHUH, CJIefyeT PasfelHTh HA PABHOCTH HX
cropocteii. JlBa pesyinbraTa |B KaskgoM caydael pamyt Bpema
BCTPEUYH [BYX CBEeTHJI B mpomuioM u B Gymaymiem» [gacts II,
npasmio 31].
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Taxmm 06pa3oM, ecid A3BECTHH paccTogHNR Squ Sy Mex-
Iy cBeTMJIaME H HX cKopocta Vy, V,, To BpeMs BCTpedu Haii-
meM mo ¢gopmyiam

Sy +S,

t = ViV, B IIePBOM ciiydae,
S14-So

t = Vi—V, BO BTODOM CiIy4ae,

mpuYeM BCTPeda MOTJIA MPOM30HTH B HPOMLIOM HMJIF IPOU30M-
mer B OymymeM.

Bxackapa I ¢opmynmpyer s10 mpasmio Tak: «Ecam opmo
CBeTHJIO J[BATAeTCSA HAa3aj, a Jpyroe Buepe., CIeAyeT pasie-
JIATH PA3HOCTb WX JOATOT HA CYMMY MX CKOpPOCTeil; B IpOTH-
BOIIOJIOMKHOM ClIydae |T. . KOrjla CBeTHJIa ABUTAIOTCA B OXHOM
HallpaBIeHHA] clelyeT pasieinTh PA3HOCTh HX JOJITOT HA
Pa3HOCTH HX CKOPOCTEH. JTO aeT BPEeMsA O MM HOCJe BCTPe-
am aByx cermiy [40].

«3afava 0 Kyphepax» HMeeTcs Tak:ke y bpaxmarynrsr,
B «Baxmanwmiickoii pykommcm», y Marasupsi, lllpmmare 1 y
APYTHEX aBTOPOB.

Bpaxmarynra Taxke OPHBOAMT pAN 3a4ad HA. JUHEHHEIE
ypaBmenns. Bor omma m3 mmx: «HasoBm gmcimo mpomemmax
OHEH 3a TO BpeMs, KOTHA CyMMa yYeTBePeHHOH JABeHANaToi
9acTH- OCTABIIMXCH I'PAfyCOB, YBeJIAYCHHHX HA eJUNHUNY, H
BocbMH OyZeT paBHA OCTABIIEMCH IpagycaM, yBeTHYeHHEM
Ea emmammy» |36, ra. XVIII, npasumiao 46]. Pemenme sToit
samaun IlpmrxymaxkacBamm gaer ciaepgymommm obpasom: 0003-
HaYAM BEJHIWHY OCTABIIAXCA I'PAfyCcOB 4epe3 &, YBEJIMIHB
ee Ha eJWHANY, HoayImMm x -+ 1, ABemajmaras JacTh dTOH
CYMMEL paBHaxiz ; YIeTBEPEHHOE BEIPAKEHHe COCTABHT Z ’; 1 ,

z 425
yBEIHYAB 3TOT PE3yJAbTaT Ha 8§, HOIYyIAM 3 910 paBHO

OCTABIIAMCS TIpafycaM, YBeIWYEeHHHM HA eIUHHALNY, T. €.
3z +3

z +1, aam ——;—'— Hckomoe ypasmerdme Gymer x - 25 =

Jlamee aTO ypaBHEHHe pemmaeTca IO NPABAIY, TAHHOMY

Bpaxmarynroii: «B [nmmeiimom] ypaBmemmm ¢ ommmm Hems-

BECTHEIM PAa3HOCTH MEKAY H3BECTHHIMH UIEHAMH, B3ATHMHE

B 00paTHOM HIOpAIKe, [JeJeHHAsA Ha PasHOCTh KO3Y(PUIAEHTOB

Opd HEM3BECTHHX, [maer HemsBecTHyo Benmamuyly [36,
ra. XVIII, opasmio 43].
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C nuHEAHBEIMH ypaBHEHHAMMU IaCTO HPHXOIUIOCH CTAIKM-
BaThCA IPH pPEMEHAHA MHOTHX 3a7ad HA IPOIEHTH, CMECH,
HOBMKEHHC, BHYMCICHUY IJIATH 32 TPYH. Takwme 3aa9d MMEIOT-
ca y Marasupn, Illpmaxaps, llpumare, Bxackapu 1I, Ha-
pagns. Y MaraBupsl cpeqs HECKOABKAX IPEMEPOB U 3a/ad

ecth u tarasa: «Cymma 404044 4.4 44

8 4 3’ 5 2’5 3 6
gacTeit HEKOTOPOTO THCIA paBHa%. KaxoBo wumciao?» Ira
3ajlaga pemiaeTcsa I0 TPABHAY JIOKHOTO HoJoeHus: «IIpmmem
HeH3BeCTHYI0 BEIWUYHMHY 3a eUHHIY, 3aTeM [cienyer maiitm]
cymmy [yrasamubix gacreii]. YactTHoe OT JielieHAsA H3BECTHOIO
[amcnal ma momyuermylo cymmy maer TpeGyemoe wmcio» [11,
c. 108].

IIpaBuno ofHOTO JOKHOTO WOJIOMKeHAA YROOHO IisA 3amad,
OpUBOAAMUX K ypaBHEHHAM Bupma ax = b, ocoGeHHO ecim a
€CTh CyMMa HECKOJBKHX Apobeii. B aToM ciiysae B KadecTBe
2, BHOHpAGTCA YHCIO, KPaTHOE 3HAMOHATENAM. TOrma IpH
ax, = b,

x=x1—5;-.

Ilo npaBmay J0KHOTO HOJIOKEHAA PEIIATCA TAK:Ke 3aja-
an u3 «BaxmanwmiicKoii pyKomucuy, IPABOJAIINE K Y PaBHEHUIO
ax + b = p. Illpm az, + b = p, pemende mMeeT BHJ

x=$1+p—Tpl’

Iie z; — IPOW3BOJBLHOE UHCJIO, p; — COOTBETCTBYIOWEE eMy
3Hadenne cbBobomHOro Wiena. B apabckoil MareMaTmdecKoi
JATepaType IHPOKO HPUMEHANOCh NPaBHIO ABYX JOKHEX
MOJIOKEeHUH, KOTOPOe CYATANIOCh HHAUHCKUM.

CucremBl JmHeliHBIX ypaBmenmii. Bnepsrie cmcremm nm-
HeHHEIX ypaBHEHHH C ABYMA HEH3BECTHEHIMH BCTDPEYAIOTCHA B
«lyns6a-cyrpe», TIhae mMeOTCA 3afadm, CBOAAIMECA K pe-
IMEHUIO CIAEAYIOmel CACTeMH:

z+y=21,

T y
w T =1

Apmabxara B wactm II, mpasmie 29 mpumBopmur pemenme
CACTEMH JIHHeHHHX YpaBHEHHN C HECKOJbKAME HEN3BECTHHIMA
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BHAa:

n

2 Ty — Xy = Ay,
k=1

n
2 Ty — Ty = A3,
k=1

o s e .

n

l Z Ly — Ty = Qp.

k=1

IIpasmio raacar: «Ecim m3BecTHH pPe3yabTaTH, MOJYYeH-
HBI€ IOCJIeJOBATEeJIbHBIM BBIYMTAHAEM M3 CYMMEL [HeCROJIBRﬂX]
BeJIHYAH KasKIOI'0 M3 3THX KOJHUYECTB, MOMECTH 3TH pPe3ylb-
TaThl B OTHOEJIBbHOCTH. CJIO?I{H HAX BMECTEe M pa3jead Ha 9HACIO
9TEX BeJHYEH Ge3 omHoro. PesymbTatoM 6GymeTr cymMma Bcex
KoImdecTB». JlefCTBETENbHO, MPOCYMMHEPOBAB IIOWIEHHO YKa-
3aHHYIO CHCTeMY, UMeeM

n

n N o— (@t Tt b)) =at gt e,

k=1

nin
(n-—i)kglxk=a1+a2+...+ Uy

9T0 B ATOTE IPHUBOANT K PENICHHIO, YKa3aHHOMY ApmadxaToii:

n

Z ata+...+a,
xk= .

n—1
k=1

Anajiormunoe mpaBmio HIpEBefieHo W Marasmpoid, KoTo-
pHii miTiocTpEpyeT ero mpuMmepom: «Uersipe Kymma OsLim
ONPONIEHHE TAMOKEHHKOM O CyMMe mX ToBapoB. IlepBmil Ky-
men, OoTOpOCHB HpHHAMLJIEKABIIEe €My KOIHYEeCTBO, YKaszal,
910 00masn cymMMa paBHa 22; BTOPOH, HOCTYHNHB TaK Ke, Ha3-
BaJ CyMMy paBHOA 23; Tpermii —24, derBepThiii —27.
O npyr, Ha30BE MHE CYMMHI KaKIOTO KyNIla B OTHEIHHOCTH»
[67, ra. VI, opasmma 160—162].

Pemas mo mpaBuny ApmabxaThl, HAXOTAM:

22 423 424 427 96
T+ 2+ T3+ 1y = T4t1+ =5 = 32.
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TakuM 06pa3oM, CyMMEl KajKJOT0 KYNIA B OTAeAbHOCTH PaB-
HH: 7, = 10, 2, = 9, 2, = 8, 2, = 5.

Y Bpaxwmarynter, Marasupn, Bxackapu 11 umenrca sa-
Na4d, CBOAAMMECS K PEIIeHHI0 CACTEM JUHEeHHHX ypaBHEHHM.
Taxk, samaga MaraBupm: «CromMocts 9 TEMOHOB W 7 JIECHHX
abmox paua 107, crommocts 7 mmMonoB m 9 mecHHX AGIOR
paBea 101. O maremarmk, 6BHICTPO HA30BH MHE IeHY JAMOHA
u JecHoro s6aoxray [11,c. 109] npusomur K cmeTeme ABYX IU-
HeHHEIX yPaBHEHHH C IBYMA HeW3BECTHHIMHU:

9z + Ty = 107, 7z + 9y = 101,

rfie 9epes3 z 0003HaYeHA [IeHA JEMOHA, a 9epes J—I(eHa JIECHOTO
sabioka. B o6meM Bupe sTa cucTeMa mMeeT BHUJ

ar + by =¢, bxr+4+ ay=d.

Pemenme sT0i#t cmcrems MaraBmpa TpHBOLAT, EMes B BHIY
EMEHHO 9Ty 3amauy: «V3 Goapmeit crommocrn [Beex mimofos],
YMHO;KeHHOM Ha GoJibImee YHCJIO IUIONOB, CIELyeT BHIECTDH
MEHBIIYH CTOMMOCTh, YMHOKeHHYI0O HA MeHbIIee JHCIO0 ILIO-
#oB. PaspmenmB ocraToK Ha pasHOCTH KBagpaToB [GoibImero
7 MEHBIIEro] mcia mIofgoB, HONYYHM IeHY GOJNBIIEro YMCIa
mropoB. Lleny Apyroro miofa HOJyYEM HPH IPOTHBOMOJIOMK-
HOM YMHOKEHHH [cTOMMOCTe#l Ha umciio miofoBly [ram xe,
c. 109]. Pemenne cucTeMH TaKOBO:
ac — bd ad — bc
r= —

T 2= T et —b2

Bopouem, y bpaxMarynTs mMeeTcss HPaBHIO PeITEHHAA TAKOM
CHCTeMH JWHEHHHX ypaBHEHHI

{x+y=ao
x_y=b’

KoTopoe riacur: «CyMMy yBeadmYb M YMEHBIIA HAa PasHOCTb
u pasgenn Ha ABa» [36, ra. XVIII, opasmio 361, 1. e.

=

a4 b a—b
2z =

CrcreMH JuHEHHHX YPAaBHOHHAN ¢ HECKOJIbKAMHE HEH3BECT-
HEIMU, IpUBefleBEHEe B «baxmanmiicKkoil pyKonucmy, MOTYT OHITE
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opeacTaBJICHEI:

2, + 2, = 13, Zy + zy = 16,
zy + x3 = 14, zy + x3 = 17,
z3 + 21 = 15; z3 + x4 = 18,
zy + 15 =19,
x5 + 2y = 20,

nian B o0ueM BHJe:
T+ Ty =,
Ty + T3 = Gy,

Z3+ Ty =as,

L + Zy = Qp,
e n He4eTHO.

IlepBas cmcrema Hosyuena IPH DEMIEHAH TaKoll 3agadm:
«BorarcrBa mepBoro m BTOpOTO, B3ATHE BMECTE, COCTABIAIT
13, GorarcTBa BTOPOrO0 W TpPETHEro, B3ATHE BMecTe, ecTh 14,
GoraTcTBa IEPBOr0 W TPeThEro W3BecTHO, 94T0 paBHH 15. Ha-
30BH MHe GorarctBa Kazmoro» [54, t. 2, c¢. 47]. Cacrema pe-
maeTcsi DO HPABHIY JIOMKHOTO IOJIOMKEHHA: LIYyCTh Z; = O,
Torga z, = 8, z3 = 6; a5 + x; = 11, Torma

x1=5+15;n=7, 2, =6, z=8,

Keaaparusie ypaBmenus. IlepBre 3amaum Ha KBagpaTHEE
ypaBHernus BerpedaoTes B «llyns6a-cyrpe», roe mpuxomgmres
pelnaTh HOJNHBIE M HEIMOJHLE KBafpaTHEE yPAaBHEHHA

ar® =b, ax®+ z=20.

Y ApmaGxars K KBaJ[paTHHM yPaBHOHUAM IPHBORAT 3a/a-
9¥ Ha HAXO)KAEHHe YHCJIa WIEHOB apu(MeTHIECKOH mporpec-
cnu m Ha upomenti. OH maer ABa mpaBmiia pemieHua KBaj-
PATHHX ypaBHEHHH B 3aBACEMOCTH OT TOTO, SIBJIAETCA JH KO-
a¢puIEeHT mpu  YeTHRIM miad HedeTHHIM. IIpaBmio maxo-
DEeHAs 9YUCJIA TIEHOB apHYMETHIECKOH IPOTPECCHH TaKOBO:
«YMuO:b cymmy [apmdmermueckoit] mporpeccmm Ha YBOCH-
MEPEeHHYI0 PasHOCTh [mporpeccHn] m CIIOKH ¢ KBAJPATOM pas-
HOCTH M€Ky Y/[BOEHHHIM IEDPBHIM WICHOM M Pas3HOCTHIO [mpo-
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rpeccum]; Imocie M3BJEYEHHMA M3 ITOT0 KBALPATHOIO KOPHA
BHYTH YABOGHHEI HePBH WwieH u pasfenu [Bce] ma pasuocts
[mporpeccuu]. IlomoBmua cymmbl [HaiijieEHOr0] BHpasKeHHA
u eguEuOH Gymer wuciom 4ienoB [apudmerndeckod mporpec-
cunl» [gacts 11, npasuao 20]. Taxum o6pasom, 4mCiI0 YIEHOB
6ymer paBHO:

_1_[V8ds' F (2a—d)E—2a +1]-

"=z d
Kommenraropom IlapamemBapoii mo mpaBmay Apmabxatsr
pemaercs Takasa 3afada: Kamutaa A = 100 mpmuochT B Me-
CAI OPHPOCT X, KOTOPHI 3aTeM OTHAETCs HOJ IIPOMEHTH Ha
T = 6 mecanes. llepBoradansraa TprOBIIbL BMECTe C HOBEIM
mpUPOCTOM B cymMe cocraBisaioT B = 16. Hyxao maiitu Be-
JIMYMHY NEePBOHAYAIABHOIO IPOLEHTA.

Pemenne ypasBuemus Ta* + Az = AB Apumabxara pmaer
CIIEYOMUME CJIOBAMH: «YMHOKB CyMMY IPUPOCTa KamaTamia
H OPHEPOCTA STOr0 NPUPOCTA HA BPeMA M HA KammTaj, npubaBb
K 9TOMY KBaJpar MOJOBWHHI KANATANIA, H3BJIEKH OTCION[A KBAJl-
PATHEHI KOPEHb, 3aTeM BHYUTH IOJOBAHY KANHATAIA B Pasfein
octaToX Ha Bpema» [gacts II, mpasuio 25]. Takam o6pasom,
pelieHre KBaJPAaTHOTO yPaBHEHHS LOJAYYAM IO (GopmyJe

. ]/BAT +7('—124—)2-—%= 10

Apanormugse 3afayu HA CJOKHHE HPONEHTH NPHBEIEHEl
MHOTAMA WHAAACKAME aBTOpaMH. OTa 3afada BCTPEYALTCH
H B eBPOIEHCKEX PYKOBOJACTBAX HOBOTO BpeMeHH. Lak, mep-
Bas 3ajada Ha KBagpaTube ypaBaenusa B «Hagamax aareGpsi»
¢panmyscroro MaremMarmra A. Hiepo Taxke Ha CIoKHBIE
OPONEHTHI.

3HavnMTeNbHEIA BKJIA B pelleHNe KBAIPATHHX ypaBHEHAR
Baec Bpaxmarynra, KoTopHi# chopMyrmpoBaa obmee mpaBum-
JI0 pemIeHHs KBaJpPATHHX YPaBHEHHUH, IPABEJIEHHHX K KaHO-
mageckoit gopme az? + bz = ¢ (a > 0), rme wrosdduiment
OpHU HEW3BECTHOH mepBOH cTemeHd b U CBOGONHHIN WieH ¢ Mo-
ryT OIPUHEAMATH U OTpHIaTeabHbe 3Hadends. O6mee mpaBmio
pemends ypaBHenusa z? = bz -+ ¢ OpHE pa3IAIHHX KoMOHHA-
OAAX 3HAKOB KoaddummmenToB Onuto oumpemeneno M. Illtade-
aeM B 1544 r. B «Baxmanmiickoii pykonncmy ¥ KBaJpaTHHM
ypaBHeHHAM IPHBONAT HEKOTOpDHE 3afaid HA OBH)KEHWE, pe-
maeMbe MeTofaMH apaPMeTATeCKOAX IPOrPECCHH: IYTHHK AT
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¢ IOCTOAHHOM CKOPOCTBIO ¥ HOMKAaHA B NeHb, KOTJA OH OBLI
yiKe B IyTH { JHEH, BCIe] eMy OTHPAaBHICA BTOPOM, KOTODPHHT
B HOEepPBHI JleHb OpOImeN v; HOoMKaHa, & B KOKIHN HocaemyIo-
mui OpoxXommiI HA @ Homykama 6oixbmie, YeM B IPeNbAYMIHil.
Yepes CKONBKO MHEH BTOPOH IYTHAK TOTOHAT mepBoro? [54,
T. 2, ¢. 60]. Ecam gepes n 0603HAYATH 9UCIO THEU, 32 KOTOPHIe
BTOPOH HOYTHHK AOTOHHT IepPBOro, TO MOJYy4INM yDaBHEHHE

v(t—{—n):n[vl—l-(";i)a],
nna
an®* — [2 (v — v) + aln = 2tv.

Pemenne, mpuBenennoe B ¢« Baxmanauiickoil pyKkomucuy, cjo-
BECHO MOKHO 3aIOMCATh TaK:

n V2@—v)FaP+8atv +[2(2—2) +a]
2a :

ITo sToMy mpaBuiy pemrarTcs JBa HPEMEPa ¢ TAKUMH MCXOJ-
HEIME JTaQHHEIMHA:

v=25, t=6, v=3 a=4
v="7 t=95, wyp=95 a=3.

Y MaraBupsl OTCYTCTBYET CHENUAJBHHY pasfes, IOCBsi-
MIEHHBIA KBAJIPATHHM YPaBHEHUAM, OGHAKO DPENIEHAe HEKOTO-
PHX 3aMad MOKHO HOJYYATH JIHAMb HAXOKEEHAEM KOpPHEN
KBaJpaTHOTO ypaBHeHHAa. BoT oqHa W3 TakmX 3ajad: «%/, crama
BepOII0IOB HAXOJATCA B jecy, 15 BepOai0[0B pacIoM0KAIUCh
Ha Gepery perm, [ocTanbmbie BepOaiofs] — yIBOGHHHIN KBaj-
pAaTHHIA KOpeHb U3 06Iero YuciIa — Ha CKiIoHe Xoama. Croab-
Ko Bep6uiofos B crame?» [11, c. 111]. O6o3magus wmcno Bep-
G008 B cTaje depes £, DOXYIAM

—%—x+2|/§+15=x
ni\ B 00meM BHUMe:
(1——:—):::——clfa—v=p.

IIpesxme d9em pemmTh dTO ypaBHeHEe, Marasumpa geauT
BCe ero WJIeHH HA KO3(PQHUIHeHT OIPHU £ W 3aTeM pemiaer mpuBe-
IeHHOe KBaJpaTHOe ypaBHEHHE.

Marasupe GrTa E3BeCTHA ABYJHAYHOCTH KOPHEH KBafgpart-
Boro ypaBmemma. Tax, samada: «Y/;q 9acTh CTa@ LABIHHOB,
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YMHO}eHHAs Ha caMmoe ces, CHIWT Ha JepeBe MaHro, /g oc-
TaTKa, YMHOKeHHAdA Ha camoe ceGa, BMecTe ¢ 14 maBimEaMu
HaxoaATcsa Ha JepeBe Tamana. CKOIBKO BCEro NAaBJIMHOB?»
[11, c. 111—112] npmBoguT K ypaBHEHHIO

x

T 15z 15z
% T6 T o 4=2
niId B o0meM BHne

—Z— 22—+ p=0.

IlpaBuno pemenwms sToro ypaBHem:ms riaacur: «Pasmocts
MeIy 3HaMeHaTejJeM, NeJeHHHM Ha [CBOH] wmciuTenn, H
y9eTBEPEHHEIM CBOGOIHEIM HWIEHOM CIelyeT YMHOKHTb HA
5TOT BHAMEHATelxb, [fAeneHHsiir mHa uwmcamtens]. KBagparasii
KOpeHb U3 9TOr0 CclefyeT NpAGaBATh M BHYECTH U3 BTOTO 3HA-
MeHarensd, [menemHoro Ha gmcamreas]. IloxoBmma aroro ectn
[HensBeCTnoe rommuectsol» [11, c. 112]. Taxam o6pasom,

L T

B meKoTOpHX ciaydYasXx, KOrfa OJWH K3 KOPHEll KBaIpaTHOTO
ypaBHEHHA HE YIOBJIETBOPSET yCIOBHI0 3ajadm, MaraBmpa
GepeT JHMb OJUH 3HAK, KOTOPHA HPABOAAT K IPABHIBHOMY
pemennio. Tak, B JamHEOM ciaydJae 3afade YHOBIETBOPAET
JIAmb KOpeHb 48, Bropoii ke KopeHb ApobHHit. [[BysEauHOCTD
KOpHe# KBagpaTHOTO ypPaBHEHMs, BO3MOJKHO, OBlIa M3BECTHA
Bpaxmarynre. On paccMaTpmBaer [Be 3agadi, KOTOpPHE CBO-
IATCA K ONHOMY KBaJpaTHOMY ypPaBHEHHIO, IpPMYeM B Kade-
cTBe pemenmii GepyTca o6a KopHa ypasHen:ms. Bor mepBas
samava: «HBaJpaTHHEIA KODPEHb OCTATKA OT BEAHTAHHUA JBYX
m3 gncaa spamerni Connna [mociaeqoBarenbao] yMeEpmaeTcs
Ha 1, ymBOxkaerca Ha 10 m yBeaumumsaerca HA 2; KOTAA 3TO
6ymer paBHO OCTATKy OT BHUmTamWsa 1 W3 9mcia BpameHHH
Coxmna?» [36, ra. XVIII, npasmuo 491.

Kommenratop IIpumrxymakacBamMm HEU3BECTHYI0 BeJIHYH-
HY OpPHHAMAaeT paBHOM 2% + 2, Torja 3agada CBOAUTCA K ypaB-
HEHHIO

(V22 F 2—2—1)10 + 2 = 2% + 2—1
uian

2?—10 z = —9.
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Bropas sagmaua takoBa: «Horga KBagpaTr ofHOH YeTBepTOR
OT 4YmClia MeCANEeB, yMEHBINEHHON Ha 3, OyJer paBeH WHCIY
mecsameB?» [ram ke, mpasmiao 50]. B rauecrBe memamecTHOH

[IprrxynaxacBamu BHOHpaer 4z, Torfa (-éf- — )’ = 4z win

4
22 —10z = —9.

CoriacHO KOMMEHTATOpYy, MJSA HEPBOM 3afadd IOJXOMIUT
sgadenne 9, Mg BTOPoil — 3HaveHWe 1, KOTOpHE MOJKHO HO-
JAYYATH TOJBKO B TOM CIyd9ae, €CId OPH PEMEHUH KBaLpaTHO-
r0 ypaBHeHHs B3ATH [BAa 3HAKA Iepel KBaJPATHHM KODHEM
x =5+ 25-9.

Texcr BpaxmarynTsr He m03BOJISIET CYNHTH HKOCTOBEPHO O
Xofle pemreHHMsa TUX 3ajad, a llpmrxymaracBamm GuLI COBpe-
MEeHHHKOM MaraBupsl m MO TaK/Ke 3HATH O ABY3HAYHOCTH
KOpHe#l KBaJpaTHOTO yPaBHEHHS.

MaraBupa m llpmaxapa 3HAYATENHHO PACIIAPAIOT TPafH-
IMUOHHHIM KPYr B3a4a4, KOTODHE NPHBOAAT K KBaJPATHHM
ypaBaenusaM. Eciam pamsme aTo GhIE 3ajadm Ha apapmeTH-
9eCKYI0 HpOTpeccHi0 W CJIOKHEeE mpomeHts, To Illpmpaxapa
mo6aBiiAeT CIOJa HOBEE THIH 3alad HA OLJIATY TPYMAAa, HA BH-
9ECcieHAe TECIA KUBOTHHX B cTafie. PAM 3a7ad HOCHT OTBIe- .
JeHHHH# xapakrep. O ToM, Kak OHJIO IOJYdYeHO MPABHIO pe-
IMeHHS KBaJIpPaTHOTO YPaBHEHWS, MOKHO CY[JUTH HO OTPHBKY
#3 He HomeAmero [0 Hac ainrebpamyeckoro Tpakrara llpma-
xaps. JroT oTpuBoK upuBeneH bxackapoi I1: «YMuoms obe
croponsl [ypasmenus] Ha yderBepemHH KoddPUOUEHT OpH
KBajpaTe HeW3BECTHOro, a [saTeM] mpuGaBb K oGemm dacTAM
kBaapar [mepBomagampHOTo] KospPuumenTa NpH HeHm3BeCT-
HO# B mepBoil cremenn, 3aTeM [m3Biekm u3 oGemx gacreii] Ko-
peaw» [36, c. 209]. TakaMm oGpasoM, ofe wacTH ypaBHEHHS
azr® + bx + ¢ = 0 yMHOxKawTCA HA 4a, a 3aTeM mpHbaBisaer-
cA &k o6enmym gacTaAM Beamumba b%: 4a%x® + 4abxr + b% + 4ac =
= b%, mam nocme yompomenusa (2ax + b)? = b*—4 ac. Us-
BJIeKasgs KBaJpaTHHHA KOPEHb, MOKHO HOJYIHTH 2ar + b =
=V =% ac,

— b4 Vb —4ac
T == ——————————————
2a

9TOT OTPHBOK BeChMa HMHTEPECEH, TAK KAaK WHAUACKUE maTe-

MATHKE HEe TaK YyKe 9YacTo OPHBONAT BHIBOAHL (OPMYIL.
Cpenu npyrux mpobiem ApmabxaTa paccMaTpHEBaeT CHCTe-

MEl yDaBHEHMil, OTHO B8 KOTOPHX II@PBOI CTeIeHH, a APyroe—
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BTOpOii. BoT 3rH cucremer:

{x—y=a,{ $+y a,
zy = b; z? + y* = b.

Pemenma mepBoit cmcremn ApmaGxara maer B wactm 1I,
mpaBmie 24: «YMHOMB TpomsBelieHHe [ABYyX Beamumu] Ha
KBafIpaT ABYX H CIOKE C KBaJpaTOM PasHOCTH MEXIY JTHMH
BeIMYMHEAMH; [mocie] m3BieYeHMA KBagpaTHOTO KODHA yBe-
JE9b B YMEHBIIM HA PAa3HOCTH MEKAY NBYMsS BeJIMYHHAMH.
IlonoBmua Kakmoro pesyiabrara GynyT [mckombiMm] Beamam-
Bamm». Taxmm o6pasoM, pemenme mEPBOK CHCTEMH MMEeT B

:c=%(]/a2+4b—|—a), y=%(]/a2—|—4b— a).

Pemenme BrOpOi#i cmcremn ApmabxaTa m3JaraeT B JacTH
II, mpasmue 23: «Cmepyer BEHYECTh CYMMY KBAApAaTOB ABYX
BEJINYHH M3 KBafpaTa HX cyMmmsl. IlosoBEHA 3TOrO €cTh mpo-
u3BelleHAe IBYX Beamaday. A maHHON CHCTEMH peNIeHMAMHE

6ynyr
z= —12—(a +VB=a), y=-4@—VB—a).

Hporpeccmu. Apudmerndeckme W reoMeTpHIECKHE LPO-
rpeccund 3aHWMAJW BEIHOE MECTO B MaTeMarTmke HapomoB Ma-
omz. Hekxoroprie 3amaum npuoGpeny 4pesBHYANHO IMAPOKYIO
IOUYJAAPHOCTH, HAIPEMeD 3afada O BOBHATPAKICHAM 33 H30-
OpeTeHHe MaxMaT, CBOJAAMAACH K HAXOQKIEHHIO CYMMH Teo-
MeTpHIecKoil IporpeccHd co 3mameHaTexeMm 2. BupoueMm, 3a-
Jadyd Ha CYMMHPOBaHHE TAaKOM reoMeTpHUYECKOdl mporpeccHu
BCTPEYAIOTCA Y MHOTMX HAPOXOB, HANPHMED B JPEBHEKATAM-
cKoii «MareMaTHKe B I@BATH KHHTAX).

Haun6osnee panEue nprMepH MPOTPeCcCHi OTHOCATCA K SHO-
xe VHACKOHA UWBHIMBAMAA: CACTEMA BECOBHX Mep OBLIA OCHO-
BaHa Ha yABoemmd Ans meboapmux rups 1,2,4,8,16,32,64,
T. e. IpPefCTaBIsAla COGOH reOMeTPHYECKYI0 IPOTPECCHI0 CO
3HaMeHaTeJeM 2 W MePBHM wienoM, paBauM 4. Cpeam BecoBHX
Mep CYIIECTBOBAJIW M JPYTHE HPOTrpEcCHd, HAIpPUMep reoMer-
pUdecKas LOpOTpPeccHs ¢ mepBHMH WwieHamMu, paBaaiMz 16,32,
64, n smamenarenem 10. Taxkam oGpasoM, MK HMeeM 3HAUCHHUA:
16, 160, 4600; 32, 320, 3200; 64, 640, 6400.

Jpyrue cBefeHHES 0 DPOrPECCHAX OTHOCATCA K BeJUHCKOMY
mepmony. Tak, B «TaiitTmpmita camMxmTa» cojepsKarTcs cie-
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nyiomue apudmermueckme mporpeccun: 1,3,5...19; 2,4,6...20;
4,8,12...20; 5,10,15...100; 10,20,30...100; 19,29,39...99.

B «llangyaBummia OpaxmaHay ONMCHIBAETCS TeoMeTpHmdec-
Kas mporpeccus co smamenarexem 2: 12,24,48,96,192...3072,
6144....49 152, 98 304, 196 608, 393 216.

B ormx mpmMepax He YKasHBAeTCA CyMMa IPOTPECCHI.
CymMma apmpmermyeckoin mporpeccum npmpopmrcsa B «[llara-
narxa GpaxMama» B cleyiomell 3amade:

3 (24 4 28 4+ 32 4 36 - 40 4 44 - 48) =
= 3. T [2.24 4 (T —1)-4] = 756.

K maxoxmernio 9Toi CyMME OPABOANT 33ada O HAXOMKIe-
HOO 4HUClia CJIOroB ompenesieEHoro pasmepa. CymMmy apmpme-
THYECKOM MIporpeccHE HAXOAAT mO Qopmyie

S = 4[24+ (n — 1) d].

B BenmiicKax TEKCTaX MMEIOTCA B JPYTHE OIPAMEPHI CYMMH-
poBaHEA apuMeTHUecKo#d mporpeccmm, mampumep B «Bpm-
xatgesate» (IV B. Ho H. 3.) mpHEBefeHa cyMMa apupMETHICCKOM
IPOrpecCHE C HePBHM WIEHOM, PaBHHM 2, pasHocTh 1 u
gmcsaoM wienoB 999, T. e. mporpeccms 2 + 3 +4 4+ ... +
-+ 1000 = 500 499. B tpaxrare «Hammacyrpa» BxampaGaxy
(III B. g0 H. 3.) IPHBOJMTCA TaKasd reOMeTpHYECKAas IPOrpec-
cuz mee cymma: 1 +2 4+ 44 ...+ 8192 = 16 383. 9ra
mporpeccus urpajia 6oIbMYI0 POJb He TOAHKO B MATEMATHKE,
HO H B MHIWACKOM CTHXOCJOXEHHH, KOTTAa HEeo0X0guMO OBIIO
HaliTA 9ECIO0 CIOrOB HY;KHOI'O pasMepa.

3agaud Ha TPOTPECCHE BCTPEYAIOTCA [OBOJIBHO PAHO H
B ApPYyTAX cTpaHaXx ApeBHero Mmpa. Taw, B [IpeBHeM Ermmre
poamiach 3afada Ha TeOMETPHYECKYI HPOTPECCHI0 C Iep-
BHIM WIEHOM M PA3HOCTHIO, PABHHIMA 7: PeUb HIET O 7 KOIIKAaX
B KasKIOM M3 7 OMOB; KasKHasg KOIIKA cbella 110 7/ MHIIed, u3
KOTOPHX KaKEas Chella M0 7 KOJOCHEeB SIMEH:; KayK[IEIN e
KoJoc MoT math 7 Mep xaeba. B mammpyce Paiinma, orryma
B3ATa 9Ta 3ajada, OPHUBONHTCA M CYMMa NOATH WIEHOB 3TOH
uporpeccum — 19 607. B ToM sxe mamapyce nana m apmdmern-
gecKasa OpOrpeccHusa, Yy KOTOPOA cyMMa W UACIO WIEHOB PABHEL
mo 10, a pasmocts 1/8.

B Basmiome BHAIH OPaBHUIO cyMMuponaHnH n WIeHOB
apudMeTAIECKOA TPOrpecCHd ¢ NaHHEIME IIePBHM H IOCIET-
HEM WIGHAMH, TaKKe coo0maloT pes3yibTaTHl CYMMHDPOBAHHA
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HEKOTOPHX TEOMETPHIECKHX NPOTPECCHil, HampuMmep Ipo-
TPecCHy ¢ IePBHIM WIEHOM, PaBHHIM 1, n 3HaMeHaTeleM 2.

ITocne «ApnaGxaTun» HpaBmia d NPUMEPH HA HPOTPECCHIO
MOJKHO HafTm B GONBIIMHCTBE COYMHEHHH [0 MaTeMaTHKe
HAX B MaTeMaTHYECKMX TIaBaX ACTPOHOMUYECKHX COYMHE-
muii. Wnorma atmx s3afad W mpaBUil CTOJL MHOTO, 4TO MX
BHIIENANN B CHeIWANBHHA pasmes. CaHCKPUTCKOe Ha3BaHHE
NPOTPECCHM (IIPeNXm». JTAM TePpMHHOM OpeBHHEe HHIUACKHE
y9eHHE HMMEHOBANIM KaKoe-TM00 MHOKEeCTBO OIpeNeIeHHEIX
Bemell WJIH mpeJMeToB, B3ATHIX BMecTe. [lepBHI WieH IIpo-
rpeccuu 0603Ha9aeTCA TEPMAHAME «aIH», «MYydxa», «BajaHay,
(BaKTpa», KOTOPHE ABIAITCA CHUHOHHMAMHU CJOBa <IHIION;
Pa3HOCT: IHPOTPeCCHH — CJOBaMu «dexaila», «mpauxaiian,
«yrTapay. [J0CIOBHO 9TO mepPEBOJUTCH KaK (IPUCOCIHHE-
HHe», «mpHpamendey. Uucio wieHoB 00603HadYaeTca cIOBa-
My «maja», «gauxar. CaHCKPUTCKUE TEPMHUHEI CYMMEL IpOTpec-
CHH: (TaHUTA OXaJa»— «Pe3yIAbTaTy, «CAMKAJIATA» — (CYM-
Ma», «IxaHay — «00TaTCTBON.

IlpaBuna cymMMupoBaHEHA apHPMeTHIECKON I pOTpeccHw,
mpuBogumiie Apmabxarodt, TaxkoBH: «I'pe6yemoe umcio wie-
HOB 0e3 eQWHHMIBI, NeIeHHOEe HOLIOJaM, IJIIOC 9HCIO Hpef-
MIeCTBYOIHAX WieHoB, [aTa cymmal, ymHo:KeHHas Ha o6myIo
pPasHOCTh, MUIIOC IMEePBHI WieH faeT cpegHuUR died. ITO, YMHO-
3eHHoe Ha TpedyeMoe 9uciio YWieHOB, ecTh cyMma TpebyemMoro
guena wieHoB |apupmermueckoir mporpeccmml. Uam cymma
MepBOTO W HOCHEIHEro WIEHOB, YMHO)KEHHas HA MHOJIOBUHY
gpcaa 4ieHoB, [ecTh cymMa apmdmermueckoil mporpeccmiu|».
B nepsoit wactu marHoro mpaBmia 19 w3 wactu I1 vaxommrea
cyMMa R UWIEHOB apupMeTHUIeCKOW mporpeccuu, HadumHas
¢ p -+ 1 unena mo p -+ n 4ieHa:

S=n[a—|—(n2;1+p)d].

Bo Bropo# wactm mpaBmia gaerca Gopmyia
_a +a,

S—-zn.

ApmabxaTa TaxyKe OPMBOAAT mpaBmja TS HAXOKAEHHA
9ucia WIEHOB apH(MeTHYeCKOR Hporpecchu;

%[V8d$+(d;2a)2—2a+1].

3 A. HU. Boaomapckmit 65
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YV Bpaxmarynrs opMyasl CyMMH B 9HCIa WIEHOB apng-
MeTHUecKoll mporpeccdd TaHbH B TAKOM BHIE:

a, +a
S=‘—2-n,
gat(r=1d, n=V8dS\+(2a—d)2—2a+d‘

2 ’ 2d

Y Marapupsl BmepBEHe BCTPedaOTCA MpaBHIa HAXOK[Ie-
UMA IePBOTO WIeHa W PasHOCTA apAdMeTHIeCKOM mporpeccnu:

(n—1)
§—"gdn _ 85 _n—ty
a = Py » = = — 3 ,
28 S 28
—n——(n—i)d T——a_—n——Za
b= ) ' = %=1 = Ta—1 -
2

JlroGonnTHO caenyomee npaBmio: «llpm mo6om umcre
w1eHoB [apupMermueckoit mporpeccnu) Bo3bMeM eIUHALY IA
mepBoro wieHa. Umclao WIeHOB, yMeHbIIEHHOe HA IIepPBHIA
4y ed, 3aTeM JieJeHHOe HA MOJOBUHY PA3HOCTH MEXKIY IHCIOM
wieHoB W efmHMOeid, [BosbMeM B KadecrBe] pasHOCTH HpO-
rpeccnn. CyMMa paBHA KBaJpaTy 4ucia WIEHOB. JTO, yMHO-
JKeHHOe Ha 4mcio WwieHoB, paBHO ero kyoy» [11, c. 115]. Kak
MOJKHO BHeTh, pedb mieT 06 apuMmeTHdecKoii mporpeccuu,
OIS KOTOpPOH

n

S= D (2k—1)=n? Sn=n?n=nd

k=1

[TpaBma u 3afiad Ha reoMeTPHYECKYI0 mporpeccuio y Apn-
a6xatst B Bpaxmarynts mer. IIpaBuna HaxoskmeHus aio6oro
9jleHa W CYMMbl I€OMETPMIECKON HPOTPECCHH BIEpPBHE IIPH-
Bemennl MaraBupoii, a sarem Ilpmpxapoir m Bxackapoit Il
B BHE

aqn —a

Un = aq", S = =1

Cymvuposanue umcaoBbix psamoB. OrmensHBE mpEMepH
CyMMApOBaHUA apuPMeTHIECKAX U TeOMEeTPHIeCKHX HpOTpec-
cnii ObIM HalileHH B COUYMHEHMAX, HANHUCAHHBIX B BeQUU( KU
nepuofi. C ApnaGxarTs CyMMHPOBAaHHE YHCJIOBHIX PANOB ObLIO

OOCTOAAHHO B I€HTPe BHUMAaHMA HMHIMHCKMX YUYeHHX, YTO
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TMO3BOJIAIO UM NOGHTHCA B BTO# 0GiMacTH pAAa CymeCTBEHHHIX
pe3yibTaToB.

Apmabxara npuBoguT (OPMYJAb CYMMHPOBAHHA Tpe-
YTOJBHBIX THCEN:

. n(nt+1)_ n@E+4+1)(n42)
143464, 420D ' -

_ (1P — (1)
6

[wacrs II, mpaBmmo 21], HaTypanpHBIX KBaApaTOB H KyGOB:

Zk2 n(n+1)(2n—|—1) Zk3 [Z ]

[wacts 1I, mpasmmo 22]. Otm mpasmna, Bnpouem, OHIIm H3-
BECTHHI eIlle BaBHWJIOHJHAM, eMOTAHAM, KATAillaM B PEKaM.

Bpaxmarynra m MaraBupa mpEBOAAT HECKOALKO NpaBHII
CYMMUDOBAaHHA 4YHCIAOBEIX pAmoB. Tak, cymMma KBajpaToB
4qmces] HATYPaAJIbHOTO PANA €CTh

n n
Z,ch _w +1)2—3(n+1)1 T
k=1

CymMMa KBafpaToB wWiIeHOB apHdMeTHIECKOH mpoTrpeccHnm
paBHa

- —1

Yo+ —1ydr = n{[E20% 4 ad|(n —1) + @}

k=1

9ty cymmy samen eme Apxumen (I11 B. go H. 2.). Cymma
KYy0OB 41mces HATYypalbHOTO PAJA TAaKOBAa:

ika = (%)2@ 4+ 1)
k=1

Cymma xyGoB wieHOB apudMermueckoil mporpeccum paBHA
n

dla+ (k—1)d]® = Sa(a — d) + S,

k=1

rme S — cymma wienoB artoit sxe mporpeccum. Cmoco6H Ha-
XO0JKIeHHWA KBagpaTa E Ky0a mepBHX AN 9HCE]l HATYPAaJIbHOTO
PAna npuBefieHH B HajibHeWIeM BCeMH MHIANCKAMH YYCHBIMM.
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Onn tak:;Ke BeTpedaoTesa B apaGoA3sIIHON w 3amaqHOEBpOIeii-
CKOIl MaTeMaTHIeCKOU JATeparype.

Becbma mo6onsiTHB mpoGieMs CyMMIPOBAHAA PALOB, KO-
TOpHE 3aHUMAJH 3HAMEHUTOIO CpeJHeas’maTCKOI0 YYeHOIO-
sunurionequcra bupyum (X—XI BB.). B Bompocax teope-
tTH4eckoil apupmeruru Bupynu npunep:kuBazca npenmymecT-
BeHHo Kaaccmpmranun Hmromaxa (I—II BB.), x0T ero
OCHOBHEIE O PefleIeHusI BO MHOI'OM COBIAJIa[0T ¢ €BKIMTOBEIMA.
Bupyun npoBomua a1y KiIaccupuKammio ¥ B OCHOBHEIX OIpe-
HeleHnsAX TEOPHW YeTHHIX WM HEYeTHHIX, a TakKe (QUIypHBIX
gucen. Hapsany ¢ o6ocHoBaHMeM MHAMACKHX MaTeMaTHIECKAX
mpaeMoB cmoco0amMu aHTHUYHOW MaTemMaTdKd y Dupyunm nHa-
Gaomanca # OOpaTHEIH OPONECC — MONBITKA IIPUMEHEHHS
K nmparopefickoil xiaccupuxanuu QUTYPHBHIX UMCES HHIWH-
cKux oGosHaueHmil. Tak, B «HHure Bpasymmenus madaTraMm
HAyKd 3Be3[», HANNCAHHON BCKOpPE IOCJIe BO3BpAIleHHs H3
Wunnu, ocHOBHbIE OIpeNeNIeHHAA TEOPHM YHCET M MX KIacCH-
PmKaAA — TpedecKue OO0 CYMEeCTBY — HOCAT CJeNH Hemmo-
CPefCTBEHHOTO BIMAHHUA WHIWACKOM MaTeMaTHIeCKOH Tpajm-
mmu [28, ¢. 33].

Jas tpeyronsHbIX ynced, T. . ancex Bugal +2+3 ...

.t n= n—(n2+ )
HUKaMu, BupyHu mpuBOIMT MX MHAUACKOE Ha3BaHUE «CAHKA-
JHATa» («c.nome}me»). Has gacen Buma

nn+1) n(n+1)(n+2)
14524 50 X rbta

KOTOpHe m306pasKkaloTcsa TeTpasipaMu, HHAMACKOe Has3BaHHE
(CAaHRAJINTA CAHKAJIUTA» («CIOKeHHe ciosxenmity). Ilusa oupa-
MHUJaJbHHX 9HCeJ] BHAJA

1422032, . 4n2=
L4204 34, o= [HEEDT

, KOTOpHe m300paskaloTcd TPeyrois-

n(n41)(@n 4 1)
6 9

KoTophle m3o0pakaloTca nmupammpam#, BupyHm mpmsommT
HHINACKAEe HA3BAHUA (Bapra CAHKAJIHUTA» («CIOMKeHHMEe KBaf-
paToB») U «TXaHA CAHKAIATAY (CIOoKeHme Ky6oB»).

Honeuno, momo6HEE HONHITKE OPUMEHEHHS K TPedeCKHM
TEOPETRKO-YUCJIOBBIM OpobieMaM HMHAUACKHX o00603HadeHHi
Hocuin y DBupyHum sumsommueckmit xapakrep m He HamIn
MHEPOKOTO PAcIpOCTPaHeHHS, TeM He MeHee OHH CBHIETelb-
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CTBYIOT O BEICOKOM TEOPETHYECKOM YPOBHE MHAMICKOM HAyKm
H O TeX CIOKHHEIX NYTAX, KAKAMH IIJIa Iepelada MATEMAaTH-
YeCKUX 3HAHUHU OT SJIJMMHACTHYECKUX CTPAH K CPEIHEBEKOBOH
3amangHoit Espomne.

Komounaropuka. HomGumratopmra 6nina onmo# m3 obma-
cTell 3HaHNA, K KOTOPOH MEAXAE OpOoABIANY 60IbOIOA Teope-
TA9ecKUA u nmpaxkTmiecKmit muTepec. ONHEM U3 mepBoHa-
YaJbHHIX TOJNYKOB K 3aHATHI KOMOMHATOPUKON MOCIHYMHIIO
Be[MICKOE CTHXOCIOKeHWEe, WMEBIIee pA3JIUYHBIE pasMephl
c6,8,9, 11, 12 cioramu. IIpu cosmanum CTEXOB pa3iHdIHHIX
pa3MepoB Hafo GHIO YyIUTHBATH HE TOJIHKO IHCIO CJIOLOB, HO
H [JOJTOTY TJAaCHHIX 3BYKOB B KajKIOH CJIOTOBOM rpymme.
IT0 M BacTaBWIO pPaspaboTaTh CHENUAIBHYI0 MATEMaTHUe-
CKYIO TEODHIO.

Cpenu BeIMACKAX COUYMHEHUIT II0 9TOMY BOHPOCY HAMGOIB-
muii nETepec npeacTaBusAer Tpakrar « Uxargax-cyrpa» [lunra-
asr (200 r. mo H. 3.), B KOTOpPOM MaeTcs ONMCAHHE MEeToHa,
Ha3EIBAE€MOTO0 «MepPY-IpacTapay, A HaXOKIeHNA ducaa coue-
TAaHAN W3 N CIOTOB, B3ATHX 1m0 1, 2, 3... n CIIOr0OB OMHOBPEMeH-
HO. JTOT METOJ, COTIIACHO OODBACHEHWI0 KOMMeHTaTtopa Xa-
dariynxa (X B. H. 9.), s3akiiouaerca B caenyomem: «Ilociae
DOCTPOEHHUsA KBajgpara Ha BepIIHHE HUKe CTPOATCH eme [Ba
KBajgpara TaK, 9T00H HOJOBWHA KAajKIOr0 paclmojarajiach IO
KaRmo# u3 AByx cropoH. Ilox sTum mocTpoum Tpm KBampara,
ellle HW)KEe CTPOATCA dYeTHpe KBajapaTa, W OPOIecC MOBTO-
pserca 100 Tex mop, moka Tpedyemasa mmpamuma He Oyner
mosyuyeHa. B mepBoM KBajpare sanumimeM eNMHHUNY. 3aTeM
B KajK[I0M M3 JBYX KBajfpaToB BTOPO#l JUHUU CJIENyeT CHOBA
MOMECTUTH II0 efuHUOEe. B Tperbeil JUHHE eNUHHUIY Cleyer
OOMECTHTDb B KajKIOM M3 ABYX KpaiiHmx KBafgparoB. B cpen-
HEM KBajparTe 3TOH JMHWH CIEIyeT HOMEeCTHATh CyMMY nu@p
Onrmuafimmx OBYX KBAJPAaTOB, PACHOJOKEHHHX Bhme. B ger-
BepTO# JNWHHME eHHUNA DOMEIAeTCA B KaKAOM H3 ABYX
Kpa#HHX KBafipaToB, B Ka;KAOM K3 COCEJHHX KBajpaTOB
moMemaerca cymma nudp Gammaimmx ABYX KBafpaToB, Ha-
NHCAHHHIX BHIIE, a 9TO €CTh TPU. TaKWM Ke TYyTeM mpOoMoi-
jKaeM 3amOJHATH KBagparhH. Tak, Bropas JWBHUA NaeT 4HCJIO
KoMOuHANWA B3 KOPOTKOTO M IIMHHOTO 3BYKOB, 06pasyiommux
OJIMH CJIOT, TPEThs JIMHUA JaeT TO e CaMoe IJs IBYX CIOIOB,
geTBepTas JWHUA — [JIA TpeX CIOroB u T. &.» [74, c¢. 156—
157].

TaxkmMm o6GpasoM, MeTOX «Mepy-mpacrapa» mgaer cmocob
OOCTPOEHUA TPeYroJdbHUKA OWMHOMHANBHEIX KO3PPUIUHeHTOB,
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KOTOPH# HMCIOJb30BAJCA NI KOMOMHATODHHEIX 34134, H HET
OCHOBAHWH TOBOPATH O 3HAKOMCTBe HMEIHMIEB B 3TO Bpemsa
C pasjioKeHHeM CTemeHH ABYWIEHA

|
1 1
’1'2 1
e o]
1 1 4 | 6 | 4 1’

Tot me kommenTaTop Xamaityaxa cooGmaer, aro Bo 11 B.
0 H. 3. He TOIBKO MOTJIHA BEYACIATL 3Ha4eHHA Cy , HO TAKKO
sHanm coorHomenme Co + CL + C2 + ...+ Cr = 2"

IlpaBnia m 3amaam Ha KOMOGmHATOPEKY Y ApmabXaTH OT-
cyrerByior. Oun maHsl B counHeHunsax Marasuph, Hlpraxaps,
Bxackapu [I, Hapaitane. Tax, MaraBmpa cioBecHO OPHBO-
nar GopMyNy HaXOKNEeHHA 9HMCIa COYTAHMM:

Cm_n(n—-i)(n—-2)...[n—(m—1)]
L 1.2.3...m ’

9T0 NMpaBmWIO OH WLIIOCTPApPYET Tpema nmpmMepamz. Bor ommn
n3 Hax: «O Ipyr, Ha30BH YMCIO PASIMYHEIX OKependil, KoTo-
pHe MOKHO HOJY9HTh M3 GpMIIMaHTOB, canmpoB, H3YMPY-
70B, KopaiaoB m ;xemuyros» (11, c. 116]. B «IlarurarnTe»
IlTprgxapsl mmeercA HeOOJIHIMON pasfesd, MOCBAMEHHHHA code-
raguaM. OH cocToUT M3 JBYX NIpPABHI H ORHOH Ssamaud.
IIpasmio HaXOKAEHAA 9UCIA COUETAHHE ciaemyromee. «dmemo
or 1 go [mamsHOro] wmcma B oOpaTHOM mOpsAKe CIeayeT pas-
OeJIATh HA STH jKe dYmcja B IPAMOM HmOpsAAKe, [moaydeHHEIE
gacTHBIE| CIefyeT no MopPANKY mepeMHOKaTh. [ITO maer gmcio
BKYyCOBEX oTTeHKOB)» [33, mpaBmmo 72]. Taxam o6pasom,
dopMyay coueraHmil U3 n dIeMeHTOB, B3ATHX mo 1, 2, 3, ...
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—1
weey m, ... n, llpugxapa wnpuBogAT B BHMIE —;L— n2
n—2 2

1
T Bropoe npasmio takoBo: «Jlia mony-

.

9enns 0J10/1a 13 ABYX BKYCOBH X OTTEHKOB CIEXYET MO HOPAAKY
K mocJaeqyomuM 0pa6aBaTh mepBHil [BKycoBoi#t oTTeHOK], 1Is
pojydeHnsa Tpex m 6ojee [BKycoBHX OTTeHKOB) cnemyer mpen-
MeCTBYWMuA Npu6aBUTh K OCTAJIbHEIM BKYCOBHM OTTEHKaM)»
[33, opaBuno 73]. 9T0 mpaBMIO NPUMEHAETCA K PEIIEHHIO Ta-
Koro mpumepa: «IloBap rotoBmr pasimuHEe 61I0fla ¢ MECTHIO
BKYCOBEIMH OTTeHKaM®: OCTPHIM, FODBKHM, BSKYHIEM, KHC-
JIEIM, COJNIeHHM, CHAagxkuM. JIpyr, CKaxKd, KAaxKOBO UHCJO
Bcex pasHosmamocTei?» [33, mpumep 95].

Nurepecen ananms KOMOMHATOPHEIX 8afad, KOTOPHI
npoBoiuT BUpyHEM Ha OCHOBaHWME M3yYeHHSA CHCTEMH HHIMIA-
CKOT0 CTHXOCJIOMKEHHA. OJIeMeHTOM, OmpelelsaomuM pasmep,
ABIsAerca majga (croma). B mpocreiimem ciyuae aTo moxycra-
mue; OOBHYHO MPHMEHAJHCHh TPEXCTONHHE H Yame 9eTHpex-
CTONHHI pa3sMepsl, peKe mATHCTONHHIA. B ¢BoeM Tpakrate
«Magaa» (4, c. 158—160] Bupynnm usnaraer pesyiabTaTh Ma-
TeMATHIECKOTO MCCACNOBAHMAA CTPYKTYPH HHAHMCKOTO CTHXA,
npuBeleHEEe Bpaxmarymro#l, KoTOpbE paccMOTpeNl camble
pacnpocTpaHeHHHEe pasMephl, KOrfa HamGoJabmee UUCIO CIO-
roB B cTpode — 24, -HamMeHbIee YMCIO CIOTOB, COTEpIKa-
meecAa B ofHo#l magme,— 4. IlosroMy mBYXCTOmHHIH pa3smep
MOKHO mpencTaBaTh B BEge 4 + 20, TpexcTomEmi B BHIe
4 4+ 4 4 16, germpexcrommmii B Bume 4 + 4 4 4 4 12
® T. ..

Iaa Toro 4ro0H moacumraTh KomOmHAmum m3 24 cioros
B pasMepe H3 ABYX majla, KOTJa Iajia COCTOUT W3 HaMMEHbIIEeTOo
gmena caoro, T. e. 4, Bpaxmarynra cocraBmn Tabamny Aas
gpena 24, pasbmB ero mo crombmam or 4 + 20 mo 20 -+ 4.
«Ecam MH BO3bMeM cTOmHl,— numer BmpyHH,— cocrosamme
A3 YeTHPexX CIOT0B, T. €. HAMMEHBLIIEro JOMYCTAMOTO KOJH-
YecTBa, W XOTAM Y3HATh, KAaKHO COYeTAHHS H3 IBAfIaTH de-
THEX CIOTOB MOJY4aloTCd B JBYXCTONHOM pasMepe, TO [MH
Gepem umciaoBHE BHpaskenusa obeumx crom 4 m 20|, B meBoi
crome npraGaBisfeM eIHEANY, a I3 DPABOM BHYATAEM eJHHANY,
0o6a ocTaTKa U@IIeM HOJ COOTBETCTBYIOMUMH JIeBOHE W mMpaBoi
nudpamu; d10 AeficTBHe mOBTOpsAEM [0 TeX IOpP, DOKA He JOoh-
IeM 70 Tex ke ABYX madp B Hauase o0omx c1010mOB, HO Te-
mepb  LIOMEHABMHUXCA  MeCTaMH, COLMACHO CJaeAyomeR
cxeme:

n



4 20 13 1
5 19 14 10
6 18 15 9
7 17 16 8
8 16 17 7
9 15 18 6
10 14 19 5
11 13 20 4
12 12

Yumemo aTux coderaHmil paBHO CeMHANNATH, T. €. PASHOCTH
MeKIY OByMA HepPBOHAYAJIbHHIME IUPpaMu, YBeIMICHHEIME

Ha efmEANY». J10 ecth i, — UmcIo coderanmi m3 17 mo 1.
Yro racaerca TpPeXCTOMHOrO pasMepa ¢ NPHHATHM pa-
Hee 9HCIOM CJIOr0B, IpofoixaeTr BupyHn, To YneiI0 coueTanmia

paBEO 78. B coBpemenmnx 0603HaYeHHAX 3TO 6%3. Hus qe-
THIPEXCTOIIHOTO pa3Mepa TaKmM ke obpa3oM mojgyuaercs 84
KOMOMHAIAA, T. €. YUCJIO COYETAHHN Cg.

Bupyun ormevaer Baskmoe sHaueHme paGorsi Bpaxmarym-
TH A Opeijaraer OPOBeCcTH AHAJOTMYHOE HCCIAELOBaHEE I'pe-
gecKoi 1mo33mm. Takmm oGpasoM, MHI eme pa3 CTAIKHBaeMCA
¢ DOMBITKOX NPHMEHATH MHNUACKEE MaTeMaTHYeCKHe IPWeMEl
K Tpeueckoil Hayke.

Teopua umcen

Hamfonee panuue cBefeHAA 0 NPHMEHEHHA HEOIPENeNIeH-
HHIX yYpaBHEHH# B HHAWMNCKON MaTeMaTHKe HOABHINCH B ce-
penune | thicsauenerusa po H. 3. B «[llyasGa-cyrpe». Ilpm mpe-
o6pas3oBaHMM KBaJpaTa IIOMANbI0 @’ B KBagpaT IJIOMANBIO
na® IpUXOAMIOCH pemaTh HEOUPENeNIeHHOe YPaBHEHHS BTOPOH
crenenm z? 4 y?=z%, pemeHme KOTOpPOTO HaercA B BHOe m?,

m?—1 m? 41

2 ' 2
TeMbl HeompedeleHHEX YpaBHeHHH LepPBOH cremeHd, Ham-
pAMep Takoe:

z+y=21,

z y
mta=1

. IIpn pacuerax amxrapell pemanmck cuc™
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Xora Merop pemeHAA HE OTMEYeH, KOMMEHTATOD HNaeT
mpaBUIbHBIC 3HAYEHHA, a AMEHHO m = O, n = 4 gua z = 9,
y=12musarem m =3, n =6 mua z = 5, y = 16.

Opmaako cmcTeMaTA9eCKU HeOMpeieleHHEEe YPaBHEHHA CTa-
qu 00beKTOM M3YYEHHA JIAOIb B HepBEHe BeKa HOBOW 3PHI,
KOTIa MHAMNCKAE MATEeMATHKH H ACTPOHOMH CTONKHYIKCH
¢ PAMOM KaleHIApHO-aCTPOHOMHYECKHX 3afad. B stmx 3a-
madax Heo6xogumo GBLIO y3HATh, Yepe3 KaKOM IPOMEKYTOK
BpeMeHN HeGecHEIe TeJla, UMEIOMne pasIrdHEe HeproiL 06pa-
meHasd, 3adMyT TO ke caMOe OTHOCHTEAbHOE MOJOKeHne. ITh
3a[auM CBONATCA K OTHICKAHMIO IEJHIX YHCeJ, JAOMAX IpH
nemennd guciaa N Ha MaHHBIe YMCIA @, ¢ M3BECTHHIE OCTATKH
p, q.

Taxum o6pasom, msl umeem N = az + p = by + ¢, nan
ar + p — q = by, upuHAB = b = p — q, HONY9IUM azx + b =
= cy.

3Haxkn mepen CBOOOMHHIM YIEHOM 3aBHCAT OT BEIUYHHE
qHCeN P U ¢.

JIlpyras samaga, KoTopasg OPHBOAMIA K HEONpPeNedeHHOMY
ypaBHEHHUIO IePBO cTemeHH, GbIIa Takasa: HEOGXOAMMO HAATH
TaKOe YACJIO Z, IPOU3BENEeHME KOTOPOTO C JaHHEIM YACIOM @,
yBeIM9IeHHOE WJIN YMEHbIIEHHOE HAa APYToe U3BeCTHOE UHCJO,
MOTJIO OH HnexanThbcA 0e3 ocTaTKa Ha AaHHOEe 9ucio ¢. Vwaue
TOBOpS, HaJO0 OBLIO HAWTH B IENhIX MOJOKATEIBHHX THCIAAX
peleHne BEIpayKeHUS

ar 4+ b

4

=y‘

Ilosmuee mHOWACKME MaTeMAaTHKH CTAJHW TPOCTO pPeIIaTh
ypaBHeHHe ar + b = cy.

IlepBriM MaTemMaTHKOM, [AaBmHM peIIeHHE HEOMpPEIeTeH-
HOTO YPaBHEHHA IePBOIl CTEmEHH B MENHX MOJOMKHTEIbHEIX
qmcrax, Gem ApmabxaTra; MM pacCMaTpMBajJOCh ypaBHe-
HEe ar + b = cy. Bxackapa [ mnorasam, uro wmeromoMm
ApnaGxaTH MOKHO pemaTh W YypaBHeHHMe az — b = cy
M 9TO PeImeHHe dTOTO ypaBHEHHA CJeIyeT W3 PEIeHHA ypaB-
Hernsa ar — 1 = cy. Bpaxmarynra m qpyrue ungmiickme yde-
HBIe HECKOJBKO YOPOCTHIN 9TOT METO] pemenusa, a Apmabxa-
ta II yaydmna ax metoms.

MNunmiickne yuensle moHAMAalHl, a MHOTHE H3 HAX O OTMe-
qajid, 9TO 9TH YPABHEHHWA MOTLYT OHTH pa3pemmnMH TOIBKO
B TOM ciIyd4ae, eclim umcia (a, ¢) B3amMHO mpocTH. Ecam
’Ke OHHM MMeT o0Immid JeamTeNqb, TO Ha HEro JOJKeH OHLI
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menutbcad W CBOGONHHE u9ineH b, mHade ypaBHEHHE JAIMEHO
cmbicia. Tax, Bxackapa I ormeuaer: «{emrmmoe m nemmrens
JOOJKHE! OLITh B3aHMMHO IPOCTHIMH HOCIE TOTO, KaK MX pas-
HeJImJIH Ha OCTATOK OT MmX 00mero B3amMHOTO Henedusa. Torna
N0 OTHOIIGHHIO K HAM MOKHO HPHMEHSATH IPOLECC pasMeib-
gennsa» [54, T. 2, ¢. 92].

[Tpasaio Bxackapwm [ cramer scHee, ecam BCOOMHHTS,
9T0 CAHCKPA'FCKHAE TEPMAHH I HEOMPEeleJeHHOTO JMHEeHHO-
TO YPaBHEHHA (KYTAKa», KKyTaKapa» JOCAO0BHO 03HAYAIOT «pPas-
MeJIbYaThh, (MepeMalkiBaTh», (PACHBLIATHY.

MIpunatn ykaseiBaer: «llenmmoe, meamtenb @ CBOGOMHHEIIA
WIeH CJefyeT pasNelnTb Ha HX OGMHUA MHOKHTENb, ecan
TaKkoBO#l mMeeTcs, 3aTeM BO3MOKHO OPUMEHATH OMHCAHHEBIN
meron. Ecim menmmoe m fenmrens mMe0T 00muit MHOMKHTEND,
Ha KOTODHIA He Jeautcs CBOGONHHE wieH, To mpobaema ab6-
cypaaa» [tam xel.

CBoe npasmino ApmaGxarta npuBoaat B dactm L1, mpaBumia
32,33 npaa pemesms Takod mpoGiiembl: HaliTa uacio NV, KOTO-
poe, 6ynydun pasmeneHo Ha NaHHHEeE 9dCiIa a, ¢, JaeT ABa u3-
BECTHHIX OCTaTKa p, ¢. ITa 3afada OPUBOAHT K CJIe[YIOMUM
HeoOmpeqeNeHHHM ypaBHEHHSAM OEpPBOil CTemeHH:

ar + b = cy, ecnim p > g,

axr — b = cy, ecain p < q.

Ilocnennee ypaBHeHME MOKHO CBECTH K HEPBOMY, €CJA
B HEM 3aMEHHUTHL HeW3BecTHHIE cy + b = azx.

ITpaBmio ApmabGxaThl, HanmWCAHHOE OYEHb CHKATO BHI3-
BaJio Goibmme CuOpH W pasnauuHble TouKH 3peHnA. [IpmBenem
METONl pemeHHs HeOUpeNeJeHHOTO JHMHEAHOro ypaBHEHHA,
Kak oH m3noxen y Jartu n Cmurxa [b4].

Brauasme maxomurea o6muii HambOIBMEA HendTelh OBYX
qmcen a | ¢ coridacEo aaroparmy Eskamma (IV B. mo H. 9.).
M=u moamydamm

a=cqy+ry

c=rygq, + 1y

Ty =Ty + 7y,

Ty = Tg93 + Iy,

Tm-s = T'm-1Gm-1 + "m,
Tm-1 = T'mQm + T'm+y
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IToncraBisAs BenmumHEY @ B ACXOXHOE YDABHEHHE, HMeeM
cy = (cqy + ry) z + 0.

Hostomy

Y= qoT + ¥y
TIe

cy, = rixz + b.

WmpMr cioBamMm, mOCKONBKY @ = cq, -+ ry, TO, B3AB
Y = ¢o* + y,, OCHOBHOE ypaBHEHHE MOKHO CBECTH K ypaB-
HEeHWI0 ¢y, = ryx + b. 3arem, DpWHAB BO BHHMaHHE, 49TO
¢ =ryq, + r,, BO3BMEM Z = @;Y; + Z;, BHOBb HOJYYEeHHOO
ypaBHEHHEe MOKHO CBECTH K YPAaBHERHUIO Tyxy = TyYs — b
1. 0. B atore Mu moayumm:

=g+ Y, c¢yy=rz+b,
z=qy + x, rz=ry, — b,
Y1 = QoZy + Ygy TNolYo = T3y + b,

Zy = q3Yy + Xy, Traay = ryy, — b,

Yn-1 = Qan-2Zn-1 + Yn,

Tan-2Yn = Ten-1%Tn-1 + b,
ZTn-y = Qon-2Yn + Zn, Ton-1Zn = TanlYn — b,
Yn = QonZn + Yn+1s TonYn+1 = Tan+1Zn + b

Ecan uncna a w ¢ B3BamMBO DPOCTHEL, TO HOCHIe n-TO ImMara B
OCTaTKe DOJYYAM HYIb. B ciaydae n 49eTHOTO MH nMeeM
Ton = 1, Tonyy = 0, gyn = Tgp, TOTHA Yy = GonZn+ b &
Yn+y = b. BHOpaB mpomsBoibHOE menoe 3HAYCHHO ¢ MIA I,
MH NOJYYAM BeIWIAHY Y,. Bumonnss mefictems B 06paTHOM
mopsAnKe, MH HaljgeM OelHe IOJOKATEAbHHE PemeHud Z, Y
Hamero HeompeaeleHHOr0 ypaBHEHHUA.

B cayuae meuerrOTO N ME GyeM UMeTE Ippy = 1, 1y, = 0,
on-1 = Ton—o. llociennee paBeHcTBo B anropmtme EBriamaa
Oymer OTCYTCTBOBaTh, a HpeNUOCHeJHME paBeHCTBa OymyT
AMETHb BHX Lp—; = Qon—q Yn — b; £, = — b. BubpaB mpous-
BOJBHOE IIeJi0e 3HAYeHHe ¢ MIA Y,, MBl HOJIYIAM I[eI0UNCIeH-
HOe 3HAYeHHe MAA Z,_,. DHOOAHAA HNeiicTBEa B olpaTHOM
OOPAMIKe, MLl HalieM Ielble MOJOMHATENbHbEe peleHus Z, Y
HAIIero ypaBHEHHA.
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Ecan ancna a u ¢ ve B3amMHO TPOCTH, TO B CIy4ae I€THOTO
n MBI OOJNYIMM PABEHCTBO TynYnsy = Ton+1ln -+ O HAR

_ Tanyg®y, +0o

Yny1 = Ton
BribpaB menoe wmeno ¢ myra x, TakmM, 9TOOH
_ Tanpt t+o
Yy = ————
2n

OBLIO METOYACIEHHBIM, MBI B KOHEYHOM UTOTE MOJYIHM IeJo-
4nCJIeHHBIe pemeHns ypaBHenna. llpu n HedeTHOM MH HMeeM

Ton-1Zn = TopYn — b

r,.y —b
niIn xn=2n—"1..
r2n—

BuiGpaB y, = t,, roe t; — memoe, TakmM, 9TO
ry, ty—b
xn — 2n

ren-1

Oymer melXHIM 9HCIOM, HaWfeM TWeJOYACHEHHHe pemeHns
HEOIPeNeJeHHOTO ypaBHEHHA.

3Hag HamMeHbIee INEIOYNCICHHOE peleHAe ypaBHEHHS
z =,y = [, obmee pemeHne MOKHO HaliTm mo ¢Qopmyiam
z = cm 4+ o,y =am -+ P, rae m Tpou3BOILHOE [EI0€ TUCIO.

IIpuBenemM mpumepsi, pemenmsie KommerntatopoMm Ilapa-
MeMBapoii: YuCIio 2—; naer octaTok 4; 4mcio % HoaeT OCTaTOK
7. 9Tu 8amavn SKBHBAJEHTHH HEONpPENEJICHHEM YpPaBHEHHAM
8x2'9—4= Y; 17x4;7 =z, mma8z — 29 y=4; 17z — 45z = 17,
Ifie ¥ | z meiane 9mcaa. UTo6m Ha#TH 9@MCIO0 Z, YOOBIETBO-
pAmee NepBOMYy ypaBHEHMIO, HaXOAMM HamGoabmmi o0muis

JEeJUTEeNb MO0 aJTOPATMY EBKJIHI[&:

8 29 (3
2%
5 8 (
_5_
3 5 (
3
2y 3 (
2
1
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ITonGepem umerno, woropoe, 6ynmyam ymHOeHo Ha 1 (mo-
clIefHHMHA ocTaTOK B ajaropurmMe EBrauja), K KOTOpOMY OpH-
0aBageTCA WIA B3 KOTOPOTrO BHUATaeTcs 4 (IepBOHAYAIBHEI
ocTaToK), Gyner HaLmeNxo JeNuThCA Ha 2 (IOCIeNHHH AEeIHTeNb
B agropurve EBraupa). Takum amcaom Gymer 6, moCKOIBKY

6—4

S—3 _q

2

ITosToMy ME JoMKHH [06aBATHL 9mcia 6 m 1 K 9acTHEIM B ai-
roputve EBriupma; mmeem 3, 1,1, 1, 6, 1. Brimoansasa gei-
cTBUA B 06paTHOM HOPANKE, MBI HMeeM 3Hauesus 7, 13, 20, 73.

ITocne nemenns gucna 73 Ha 29 moMy4nuM OCTATOK, PaBHBIA
15. 910 m Gyzmer 3HaYeHHEM Z, YIOBIETBOPAIMAM HCXOTHOMY
ypaBHEHUI0. JHAYEHNE J JerKo HaWTH: OHO DPaBHO 4.

YUrobs HAflTH BEIWYUHY %, YHOBIETBOPAIMYI0 BTOPOMY
ypaBHEHOIO, HaxoAmM HawOoJpmmii o0mmit JemumTeldb DO All-
ropurmy EBriampa:

17) 45 (2
34
) 17 (1
11
6 11 (1
6

TTonGepem 4mciio, kotopoe, Gynyunm ymHO:KeHO Ha 1 (mo-
cleqHU# OCTAaTOK B ajropurmMe EBKImOa), K KOTOPOMY IpH-
GaBIAETCSA MIK M3 KOTOPOr0 BHYATAETCA 7 (HepBOHAUAJIBHBEIA
0CTaTOK), OyAeT HAmeNXo AeIATHCSA Ha O (NOCHeNHHN JelnTelb
B aaropurme EBrnmpa). Takam umciaom Gymer 3, HOCKOIBRY

347

5 — .

IloaToMy MbI mOJHE M06AaBHATh YMCaa 3 B 2 K 9aCTHEIM B all-
ropurme EBrawmpa; mmeem 2, 1, 1, 1, 3, 2. Brumoansas pneii-
cTBHA B 06paTHOM IIOpPAJKe, MBI IMeeM 3Hauenus 5, 8, 13, 34.
Ilocae memenmsa 45 na 34 momydumm ocraTor, paBmHA 11. Ito
um Oymer sHavYeHHEeM Z, YIOBIETBOPAIOIAM HCXOJHOMY Ypas-
HeHHI0. 3HAYEHHE 7 JIeTKO HAATH, OHO PaBHO 4.

Jusa HaxoKIeHus 3HA4YeHUS X, YIOBIETBOPAIOMET0o 060EM
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ypaBHEHHAM, MOCTYIHM, KaK IPEKMIe!
29) 45 (1
29

16) 29 (1
16
3) 16 (1
13
3) 13 (4
12

1

ITonGepem umcio, Koropoe, Gynyum ymuoykeHo ma 1 (moc-
nendmit octatok B anropurme EBramaa), k kotopomy npmbas-
AsieTcs WM B3 KOTOPOTO BHUHTaeTca 4 (PasHOCTD MEMAY
3HAYCHUSAMHA Z, YIOBIETBOPAIOMMUME IEPBHM [BYMA ypaBHe-
HusiM), Oymer Hameao OeIAThCA Ha 3 (IMOCHeNHUI MNeIuTelb
8 aaropurme EBramma). Taxkum umciaom 6ymer 2, DOCKOJIBKRY

244
—3——_2.

IMosTomy mE momKHH H06aBATH YmCIa 2 H 2 K YaCTHHIM B ajl
ropatme Esrauna; umeem 1, 1, 1, 4, 2, 2. Bunoarasa pefict
BAs B o6paTHOM mOpAAKe, MH moayumm uncaa 10, 12, 22, 34.
Ilocie memenma 34 ma 45 momydum OCTAaTOK, paBHHA 34.
Torua 34-29 + 15 = 1001. 910 ameno m GyneT HaUMEHBINAM
9ACIOM, YOOBJIETBOPAMAM 060MM ypaBHEHHAM.

AnajnormuHsie IpEMEpPH W 3afa4uM mpEBoAATcA B paborax
60bIMAHCTBA MHEAUACKUX YYCHHIX.

[TopoGubie samaum mMcioTca B paGoTax KHTAaWCKAX MaTe-
matEkoB. Tak, B «Martematmueckom tpakrrate» Cymb-Ll3m,
manucanaom B III—IV BB., npuBoguTCcA pAx TeopeTHKO-IAC-
JIOBHX 3amay Ha octatkm [34, ¢. 91—92]. B atoM TpakrTaTe
€CTh 3a/layd Ha HAXOKIeHHe 9Yhcjia, KOTOpoe OpH NeleHHH
Ha 3, 5, 7 Jaer COOTBETCTBEHHO ocTaTKH 2, 3, 2. Illo-Bumm-
MOMY, HOJ00HEIE 3aJadd, Tak ke Kak m B VIHOWH, BOSHHKIH
B CBA3W C KaJeHIapHO-aCTPOHOMHIECKAMHU IPoGieMama.

CBAsEm MeXIy MANUACKAMY I KUTANCKAMM MaTeMaTHKaMH
B 00acTd HeompeeleHHOTo aHajMn3a BeCbMa BepOATHHI, yde-
HBIM 00€dX CTpaH MPUHANIEKAT 3aCIyra B BhIJleleAnd momo0-
HOTO KJacca mpobseM m B CTpeMileRAA HAalTH pemeHdd He-
ONpeNeNeHHbX YPaBHEHAA B IENHX MOJOMKATE]hHEX THCIAX.
Boabiioe sHauennme miA pasBATHA HAYKM UMEIH ACCIENOBa-
HAA rPeYecKoro yuenoro Jmodanta, KOTOPLIE DPUBONMI TOMb-
KO pPamuOHAJbHEE pemeHns.
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9tu 3amaum mossmiamch B «Hmmre a6ara» Jleomapmo IMm-
saHckoro B 1202 r.; mpuMepHO cTOJeTHE CIYCTA OHM BCTpe-
9al0TCA B ONHOM W8 BH3aHTHiCKHX pyxonmceii. B XV B.
nofoGHEe 3aa4d ¢ Pa3iMYHBIMA YHCJIOBHMH NAHHBIMA [pH-
BOIATCA B HEMEOKAX apEMeTHYeCKAX pPYKOBOINCTRAX,
a B XVII B.— pyccKux pyKOIHCHHX apupMermiecKax IOCOo-
6max.

FeomeTpna @ TpUroHOoMeTpus

TFeomerpasn. HamGosee paname reoMeTpaiecKde CBeeHAA
momutm g0 Hac oT smoxm Mupckoit muBuimsanwmm. O6 ypoBre
BHAHUH TOT0 BPEMEHH MOMKHO CYAUTHh KOCBEHHO [0 Pe3yiIb-
TaTaM apxeojormueckmx packomok. Haiimen o6Gaomox- au-
HeHWKM, KOTOPHHI IpeacTaBiger cofofl y3KYI0 HOJOCKY PaKo-
BHHE ¢ HaHeCeHHHIMA HA Hee [EJICHMsAMH; BUIAMO, OHA CO-
CTaBJIAJNIa 4YaCTh HM3MEPHTEIbHOT0 HMHCTPYMEHTa O0OXBIIOTO
pasmepa. Caemyer oTMerumTs, 49T0 ropoja pjonusb HMapna
B IPEBHOCTH IIAHHPOBAJIACH IO KAKOW-TO 3apaHee yCTAaHOB-
JIGHHOW TeoMeTpHYECKOW cXxeme: YIHIH TAHYTCA UPaBHIb-
HHIMA [AaPAJJIEIbHEMA JIWHHAMHA, OEPECeKAlOMUMUCA MOJ
npsamuM yriaom. Onun us roponos OBLI pacmosIoKeH HA TeppH-
TOpUH, HamOMHHalome#d mo fopme Tpamemumio, TPH yriaa KO-
TOPOH MOKHO HpPOCIHENATH HOBOMBHO oTdYerimBo. llpm pac-
KOOKAax HaifeAo GoJbmoe 9HCIO pPasHOOOpa3HEX mpenMme-
TOB, WMeoMUX NPaBAIbHYI0 reoMeTpmuecKyio dopmy. Iro,
HampuMep, pasHoOoOpasHEE METALIAIECKHEe KOHYCH M mpe.-
MeTH noJychepuueckoit GopME, CIY;KHBIINE YKpameHHAMH.
Cpenu fomalmHeidi yTBaphm BCTpeTWICA cocyd B ¢dopme nm-
JHHpA; TAaKOW ke YOPMHI W [Be MeYaTH-aMyJaera, XOTA 0ObY-
HO OHH OBUIM KBaIPATHHMHE RJIM OPAMOYTOAbHEIMH.

Ilna mEguiickAX KepaMWYecKMX H3leldil xapakTeped ab-
CTPAKTHHI# TeOMETPMYECKHII OpHAMEHT, JWMb 9aCTUYHO HC-
moAb30BaBmuiica ApyraMa Hapoxamm Apesaero mupa. HamGo-
jiee pacopoCTpPaHEHHH OpHaMeHT B BUJle HAXOAAMMUX APYT Ha
Apyra OKpY;KHOCTeH He BCTpedaeTca Ha Iocyne [APYTHX
APeBHAX KyAbTyp. B Tex caywasx, korma cocyd JiA Opa-
BHJILHOCTH HAHECEHHs PHCYHKa IpefBapHUTEeAbHO DasMedaan
Ha KBaJpaThl, KPYTH BHBefeHsl Gosgee rtmareabHo. Yacrto
OPUMEHAIH OPHAMEHT C PHCYHKOM Hamojo6me G6oabmoro
rpeGHs, ¢ CONHEIHHIM 3HAKOM W APYyrmME sMOieMaM#d, KOTO-
pHe TpyOHO ompeAeanth. Jlpyroi, TakKe pacmpocTpaHEeHHHIR

79



OPHAMEHT COCTOMT W3 YE€PHHX M KPACHHX KIETOK, depenyio-
MmuXxcsd B OIAXMAaTHOM HOPANKe.

[Ipm mocTpoeHMH OKDY:KHOCTEH, HO-BHAEMOMY, HpHMe-
HAJNCA CIeNUANbHbIA WMHCTPYMEHT, aHAJOTHIHEIEA COBDPEMEH-
HOMY U@EpKyd0. Jlasd mocTpoeHHS HECKOABKHAX pPaBHHX
OpefMeTOB Takke Heo0xoAmMmo OBUIO IOAB30BATHCA CHENH-
aIBHEIM H3MepHTeNbHEIM npubopom. Ilpm msroroBiennn onm-
HAKOBHIX IO (JopMe, HO DPABIMYHBEIX IO BeJHYMHE OPEIMETOB
HY;%HO GEUIO 8HATH OCHOBH HOA00MA — BieMEHTapHEe, Yame
BCEro NOJIY4YEHHEIC SMIMPHYECKAM OyTeM CBeNeHHS O MEHTpe
momo6ud |m 0 Kod3dPunueHTe OpomopPIUOHATBHOCTH.

MHorze 371eMeHTH TeOMETPHYECKOT0 OPHAMEHTa pas3Mema-
71 Ha BHYTpEHHeH BOTHYTOW MM Ha BHEIIHei BHIIYKJIO# CTO-
pOHE COCYHOB, 4T0 TpeGoBajso 3HAHHA O MPOEKIHAX.

Ilo Hac momuio GoabImoe KOJIMIECTBO OPY:REHA — pasimy-
HEIE TONOPHl, CEKHpPHl,— KOTOPHE MHpEJCTaBIAT HpeKpac-
HHIe 00pasmBl 0CeBOH CHMMETPHE BO BCEX TPEX M3MEpeHHAX:
[o JJWHe, IMADHAE W BHCOTe. IlpmMepH CTPOTOR 0CeBOH CHM-
MeTPHH [A0T HaM W H3[eNHA W3 PAKOBHH, NpeJHAa3HAUeHHHE

Puc. 1

Do-BHAMMOMY, IaA ykpameHmid. B psapme caywaes mocrpoe-
HEAE HeBO3MOKHO 6e3 IpeJBapHTEIBHOTO COCTABIEHHSA dYepTe-
;Ka, a4 3aTeM HEPEHECeHHA ero Ha PaKOBHHY, 4TO TaK:Ke Tpe-
0yer 3HAHUH 0 MOAO0WK, IPOMOPIHUY B IPOEKIUH.

JlpeBHME MHAWMANE [JOJKHE OBLIM pemaTh PN TeoMeT-
pUYeCKHX 3aJad HAa IOCTPOEHHe H mpeoOpasoBaHMe: IOCT-
poeHme OpAMO#, 3aMKHYTOH, KpUBO#, JoMaHOH JUHUI; mpA-
MOTO yIJIa M mepOeHJHRYJIApa; KBagpaTa, YeTHPEXYTOJbHA-
Ka, OKPY/KHOCTH, MHOTOYIOJbHAKA; Ky0a, mapajiaeaennnena,
IeIeHre OTPe3Ka MOmoJaM W Ha paBHHE JacTH; ieJeHne Kpyra
momoJiaM M Ha 9YeThlpe paBHEIE YaCTH, AeIeHHe cPeph Mmomo-
JIaM, OOCTPOGHWE CEeKTOpa H CeTMEHTa OKPY/KHOCTH, KOH-
IEeHTPHYECKAX OKPYKHOCTel, mapajjelbHHX JIHHUH.

Me He 3HaeM, Kak B GOJBLMIMHCTBE CAYdYaeB BHIIOJTHAINCH
TaKHe IOCTPOEHAsA, TAK KaK M3BECTeH KOHEYHHIH pe3yJbTarT.
Ho muorma mokmEO cymuTs M 0 cmocob6ax mocTpoerms. Tax,
IJIST TOTO 9TOGH IOCTPOMTH JHHUIO, HAPAJICIABHYIO IBYM JaH-
HEIM NapajieIbHRIM OPAMBIM, JPeBHHA MaTeMATHK MeKIY
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ABYyMs OpAMBIME UPOBOAMI HA PAaBHOM PAaCCTOAHUH APYT OT
Apyra 9acTH KOHIIeHTPHYECKHX OKpYyHOCTeH (pmc. 1). Has
9TOT0 €My HYKHO OO IOJAH30BATHCA, BO-IEPBEIX, IUPKY-
JeM, BO-BTOPHIX, mpmGOpOM JJjs HM3MEDPeHHA DABHEIX OTpPe3-
KoB. Uepes cepefuHH STHX YT OH IPOBOJWJI TPeThI0 HpA-
My, KOTOpasg, NPOXOJsA HA PAaBHOM PacCTOSHHM MERLY ABY-
MA HapailiejbHHMHA OPAMBIMA, cama ORJIa mapajielbHa HM.

B crpoumTenbcTBe IPEMEHSJIUCH CIEIMAJIbHEIE WHCTDPY-
MEHTH [Jia OPOBENEHUS NPAMBIX JIWHAN, HOCTPOCHHS IpHA-
MBIX, BePTAKAJIbHHX, CMEKHHX YIVIOB W NI WX M3MEeDeHNd,
IJs OUpefielicHNs PACCTOAHMA N[O JAHHHX IpenMeroB. [lias
pelieHMsa MHOTHX 33ad NPAKTHKHE HYKHH OHJIH 3HaHAA
miomapeii m 06beMOB OCHOBHBHIX TeoMeTpmdYecKHX ¢uryp,
XOTsA MH He 3HaeM, KaK TOYHO IpeBHYe WHAWHAIH BEYACIAIE HX.

Opme ®3 pasfenoB BeJUACKOH JUTEpPaTYpPH HOCHT Ha-
spanne «lllynp6a-cyrpa». ITo TpaKTaTH, CBA3AaHHHE C IIpa-
BHJIAMI W3MEPEHUA W HOCTPOEHWH pAasIHIHHX jKePTBEHHBIX
aarapeir. Cam TepMmH «myiab0ay 03HAUAET «BEPeBKa», «CTPY-
Ha», (KAHAT», (HATHY, a KOPEHb «MynbO»— felicTBHe WA
Ipomecc M3MEePeHUsA; «CYyTpa» — 9TO «HACTABIEHHE», «PYKO-
BOJCTBO», «IpaBuio». IlosToMy TpakTarsl MOTYT OBITH mepe-
Beienn Kak «IIpaBmima BepeBKHU».

«(llyns6a-cyTpay Aomia B HeCKOJIbKUX pemakumax: Bayn-
xaiiansl, MamaBw, Amacram6m, Harmaitlankl m HEKOTOPHIX
OpYTHX.

Hocrpoiika axTapeil periaMeHETHPOBANACH CAECTYIOIIAMU
mpaBHJIaMU: OHA OPHEHTHPOBAJWCH IO CTPAHAM CBETa; B WX
OCHOBAHHUH JIe}KAJA CTPOTO OIpelesieHHHe (UTyPH; OCHOBA-
HAA OHIE AA60 MOMOOHBIMA C IEJOYMCICHHHME KO3(Qdmim-
€HTaMA TIPONOPIHOHAIBHOCTH, IGO0 Pa3IMIHHIMA TeoMeTpH-
gecKEMH (QHTypaMH, HO PaBHOBeJIMKMMH 0O Hiomanum. Bce
9T0 OPHBORMJIO K PEINeHHI0 CIeAYIOMUX reoMeTPHIeCKHX 3a-
Aa4: NOCTPOeHHEe IPAMOTO YIJa, KBaApara, OPAMOYTOJIBHEIX
TPEYTONBHAKOB C IEJOYUCICHHEIMA CTODOHAMH, IIOCTPOe-
HAe W3 HEX Tpamenuil, mpeobpasoBaHwe OPAMOYTOJbHHKA
B DaBHOBEJIMKWH KBajpaT, IOCTPOEHHWE KBajapaTa, pPaBHOBE-
JIKOTO CyMMe WMJIM Pa3HOCTH ABYX JAaHHHEIX KBaJpaToB.

3mecs BCTPEUAIOTCH YTBeDIKHEHWs, CXO[HEE C TeMH, KO-
TOpHE IO3[HEe MOKHO HAaWTH B OJIMHAUCTHYECKON HAYKe.
Tak, mpAMy0 JIHHHIO MOKHO IeJUTh Ha GEeCKOHEUHOe THC-
JIO PaBHEIX 4acTe#l; KPYI MOKHO pa30UTh OHaMeTpaMé Ha
a06oe 9memo gacTedl; Kaskoas QUATOHAND JEJIAT HPAMOYTO-
JbHEK HomojJaM, a o0e [MaroHaju B TOYKE MEPECeUYeHHIH
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HendaTcA IOIoJiaM, OPW 9TOM IHPAMOYTOJBHUK MeJIUTCA HA
94eTHpe 9ACTH; HpAMas IHHAA, COENUHAIIAA BePIHHY C
CepeAmHO IPOTHBOMOJOKHOA CTOPOHH, IeJHAT PaBHOCTOPOH-
HEH TPEYTOJbHAK HA [Be pPaBHbIE YACTH; HAPaJIeJ0TPaMMEHI,
IOCTPOEHHEE HA OJHOM H TOM K€ OCHOBAHHH H MEXIY TeMH
JKe NapajlieJbHHMH JAHASAME, PaBHH MeXIy co0oil.

Haa npeoGpasoBaEua KBafipaTa B PaBHOBEIHMKHN IPAMO-
YrOJbHUK Ha puc. 2 mpoBemeM puaromanb AC, Torma KBaj-
par paspgeamrca momojaMm. 3areM mpamoi ED pasoOneM ero
eme pa3 momoiam. Papunie Tpeyroavaurka ADE m EDC mo-
cTpomM Ha cropomax kBasipatra AB m BC. llpsaMoyroibHUK
FGCA 6yper pasnoBeank mcxoxaomy kBagpary ABCD. Ecan
Heob6xommMo yasouTh KBajgpar ABCD, To ero aHaJOTHIHHIM
o0pasoM mocrpamBaoT o KBagpata FGKH, korophi m Oyner
HMeTh II0mangb, B 2 pasa OoXbIIyI MCXOJHOTO KBagpaTa.

£ 6 F
F A H
A 7 v/
V4 £ 7
Puc. 2 Puc. 8
¢ ¢ K 8 # ¢

[ns npeo6asoBaHHs KBagpaTa B IPAMOYTOJbHAK, CTOPO-
Ha KOTOPOTO [[aHA, HEOOXOZUMO BHIOJHATH CleqyloIne Ipe-
o6pasoBaHAA: HA NPONOKeHAH CTOPOHH AB mcKoMoro
kBaapata ABCD oraoxam BE, paBHYI CTODOHE MpPAMO-
yronermKa. Ilpamas EC mepeceuer cropory AD B Touke O;
BHIOJHHAB HeoOXOoMUMEE MOCTPOGHHsA, yKasaHEHHE Ha pHC. 3,
M HafifieM, uro FCHG n Gymer upaMOyroJIbHAKOM, ILIOMALb
KOTOPOTO DaBHA IJIOMAAH NAHHOTO KBAagpara, IOCKOJBKY
upamoyronsaakn AOHB u GODF pasHOBEIHKH.

Bo Bcex reomeTpmuecKHX NOCTPOEHHAX BAKHOE MECTO
sagmmaer Teopema Ilmgparopa, xoropasa gopmynmpyercsa cie-
myfommM o6pasoM: «Jlmaromanb OpAMOYTOTBHHKA CO3LAETCH
TeMH e IByMA ILIOMANAMH, KOTOPHE CO3[AITCA OTHEIbHO
ee mByma croporammy [74, c. 147]. CoctaBmrenn «Illyan6a-
CYTPH» OPHMEHAJH IOeCTh OPAMOYIONBHEIX TPEYTOJbHH-
KOB ¢ HeJmMH cTopoHamu: 3,4, 5; 5, 12,13; 8, 15, 17;
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7, 24, 25; 12, 35, 37; 15, 36, 39. M3 stux W momo6HHX HM
TPEYTOMBHAKOB COCTABIAIACH PABHOGEHPEHHEE TpPAUEmHH.
C momompio Teopemu IImdaropa mpomsBoguIoch B yABOCHHE,
yTpoeHHEe M T. I. JAHHOTO KBajpara, a Takmke mpeoOpasoBa-
HUe [aHHOI'0 HPAMOYTOJBHMKA B KBafgparT.

B «Illynb6a-cyTpe» maHH TOYHHE W HpHOIZKEHHEE Ipa-
BHJIA HAXOKJEHHA IJIOMAajeii TPEYroJbHHKA, Napajjieno-
rpamMma, Tpamemmu, 06beMOB IPHU3ME, NUWIAHAPA, YCEIEHHOR
LIPA3MHI.

Cpenm mpoGieM, KOTOpPHE pacCMAaTPHBAIOT TEOMETPEH
myas0, HATepeC mpefcTaBigeT mpodieMa KBAIpaTypH Kpyra
u ee o0paTHas 3agada IOCTPOEHHA KPYra, PaBHOBEIHKOIO
10 WJIOIaJd TaHHOMY KBagpary. llpm aTmx mpobieMax 4HCIO
7 MMeeT pasHsle mpubiam;kennsa, B ToMm gucae 3,004; 3,088 u,
Hakomen, 3,16049.

HoBriii Tom9oK K pasBATHI0 TeOMETPHE HAal B CBOEM
tpakrare ApmaGxara. Ilnomanp TpeyroisrHEKa OH Omperne-
JIseT KaK IPOM3BEJeHHe BHICOTHI HA IOJOBHHY OCHOBAHHSI
[wacts 11, npasmiro 6]; 5T0 COOTHOmMERNHE UMEIOCH B INYaAb6ax
n y GonpmmECTBa HEAAACKAX MareMaTmikoB. Ilmomane Kpyra,
upmBefieEHasg ApmaGxaroirt B uactm II, mpasmie 7, paBHa
LHOJIOBMHe JUJIAHEI OKPYKHOCTH, YMHOKEHHO# HAa IOJOBHHY
ImameTpa, T. e. S = qurs,

IInomaps Tpamemmm paBHA HNPOW3BEJCHAID HOJYCYMME
ocHOBaHmi Ha BHCoTy. Ilmomanp m0Goii miockoir Gurypsi,
ormeuaer Apmabxara B wacta II, mpasmime 9, moxHO Haiirh,
€CIId BHIIJNTH JIBE CTOPOHEL M 3aTeM LIEPEeMHOKHTH Ux. toM-
mernrarop IlapamemBapa oTMedaer, 4TO 3HeCh DPEIL HJET O
cpenmeii aimae m muprae. Cxoskee MpaBHIO HO3JHee IpHAMe-
Hajoch BpaxmarynToil, KOTOpHEA i HAXOQKIEHHAS IJIOMA-
geil TPeyroJbHEKA ¥ YeTHPEeXYIOJAbHAKA NPHMEHAN IPH-
OnmxeHHYI0 POPMYTY

_a4c b+4d
S = 2 2

Buopouem, Ajs BRYHCIEHHA IJIOMANeH TPeyroJbHEKA WU Te-
THPeXyrolbHAKA DpaxMmMarynra mpABOJAET B TAK HA3HBae-
Myio ¢popmyny I'epoma:

S=V@—a(e—b@E—c)(p—ad),
Ifle p — HOJymepuMerp, a, b, ¢, d — cropoum. Jta Popmy-
Ja BepHA JHUIOb JJIA OUKINYECKHX, T. €. BOACAHHHIX B KPYT,
YeTHPeXyroJbHEKOB, HO DBpaxmaryora sABHO He OroBapH-
BaeT 3TOT (aKT.
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O6pem mmpamuar ApmaGxaTa HaXOOAT KaK OPOH3BeleHHe
IVIOIIaJi OCHOBAHHA HA HOJOBHHY BEICOTH. OTO HOBOJBHO
rpy6oe mpubiamikeHHe YTOUHAETCSA NAPYTAMH MaTeMaTHKaMH,
manpmmep Illpumpxapoit, KoTopmil ompemeinseTr 00HeM Kak
mpomsBefieAMe IJIOMAfM OCHOBAHMA HAa TPeTh BHICOTH.
O6mem chepr Apmabxara BEumcaser mo gopmyre nrl) mrs,
aro paBHO 1,47nrS; sra Qopmyna sBisercsa mpuOIHKEHHON
o0 CPAaBHEHHI0 C TOYHOHX (opmynaoir obbema cdepu 4/3mrd,
KoTopas upusenena DBxackapoir II.

Onmoii W3 BajkKHEHMAX MaTeMaTHICCKAX HOCTOAHHHX Be-
JM9WH, WMeBIIe# (0JbII0Oe NPUKIAfHOEe 3HAYCGHHE, OBIO BHI-
9HUCJICHAE YHCIA T — OTHOIEHHSA AJHAHE OKPYKHOCTH K JHma-
merpy. Pasnamusnie npumbamkeHds JTOr0 3HAYECHHA BCTpe-
qajores yixe B «llyan6a-cyrper. B «Cypne-cmaaxanre» npuso-
IATCA NBa 3HaYeHWA I, npubimxenHo pasuue 3,06 m 3,08.

C moBoJbHO GOJNBMON [JIA CBOEr0 BPEMEHH TOYHOCTBIO
370 3HaueHwme BHumcama ApmaGxara: «Illpmbasp 4 K 100, ym-
HOKb Ha 8 m mpmbGaBs kKo Bcemy atomy 62 000. To, ato mo-
Iy9HIb,— OPUGAMKEHHOE 3HaYeHAe [IJINHH OKPYKHOCTH,
ecam ee pmamerp 20000» [gacte II, mpasmmo 10]. Wmeimam
CJIOBaMH,

_ 8(100 +4) 462000 _ 62832
= 30 000 = 55000 — 5 1416.

910 jKe 3HAUEHUe IIPHBEACHO 3HAMEHHTHIM CpPELHEAa3SHATCKHEM
yaensiM Xopesmm B ero «Hparkoil Kuure o0 mCUHCICHHE aJ-
re6pel H aJbMyKalaxsl»: «...TH YMHOKaemb JHAMETP Ha
MECTHAECAT [Be THICAYA BOCEMBCOT TPHALATH JiBa, a 3aTeM
OeJWmb 9TO HA ABAfNaTh THCAY, TOTAA TACTHOE — BTO OK-
pysxrocthy [29, ¢. 52].

Jpyrme npuGiamxeHns [id 7, IPABEJeHHELE HHAHNACKAME
mateMarakamm, sto ) 10 y Bpaxmarynrst m Ilpmaxape, 22/7
y Apmabxaru II o Bxackapw II. 9ta gB2 mocnegmmx mpm-
OnmxeHns OBUIA HMSBECTHEI M APYTUM HAPOLAaM B JPeBHOCTH,
HampaMep TpeKaMm m kutaiimam. B V B. Karaiickme MatemaTm-
KO BHYHCIHIA JU ¢ 0OJBIIOH CTENEHBI0 TOYHOCTH: UME OBLIO
mpefIoskeHo mpubamxenue 355/113, BepHOe B mecTHm 3HaKax
nocie MeCATHYHONA 3aUATONH. JTO Ke NPHOIMKeHNe IOABAIOCH
B magmiicknx paborax XV B. Ciemyer oTMeTHTH OTPOMHEIA
BKJIAJ], BHCCEHHHH I0;KHOMHANNCKAMA MaTeMaTHKaMe, B dacT-
moctea HumnakasToii. Brmcienmoe mM 3HadeHHMe YUHCIA JU
EMeeT [eCATh BePHHX HEQD LmOCJe 3amATOH, XOTA B HaYale
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XV B. an-Kamm Borumcama 5t ¢ 16 BepHEME NeCATHIHHIMEA
3HAKaMH.

B uacrm I, npasmie 14 ApmabGxara HOPHBORUT TeopeMy
Iudaropa: «[Ipm6aBb KBaApaT BHICOTH THOMOHA K KBajgpary
ee TeEH. KBafpaTHHIA KOPEHb U3 3TON CYMMH €CTh pajmyc
He0eCHOTO KpyTray.

B ugacrz II, mpaBmie 13 om faer pAR NpeRIOKeHHH:
«Kpyr ofpasyercs BpalleHHeM, TPEYrOJBHHK M UYeTHpeX-
YTOABHAK — C IOMOIIBI0 THIOTEHYBH HJIH JUATOHAIH; TOPH-
soHTalbHAA [AmEEA] ompemeisercs BOAON, NEPHEHAHKY-
asap — oreecom». B wacrm II, mpasmmax 15, 16 um omperne-
JseTCs MPOIOPIHOHAIBHOCTE CTOPOH B ABYX HOAOGHHX Tpe-
yronpEEKaxX. ApmaGxaTa IHImeT: «YMHOMKD BEHCOTY THOMOHA
Ha paccTOAHEE My THOMOHOM M HCTOYHHKOM CBeTa H
pasfien:m Ha PasHOCTH MEKIY BEICOTOM FHOMOHA H BHCOTO
mcrognmKa cBera. YactHoe OymeT ANMHON TeHH, W3MEPRHHOMN
0T OCHOBaEHMsA THOMOHAa» (pmc. 4).

A
8
P £
7 7’
8 7 ¢ A ¢ £l £
Puc. 4 Puc. 5

Tarnm o6pasom, ecin A B— BHCoTa HCTOIHEKA cBeTa, ED —

BHICOTA THOMOHA, TO NJIUHY TE€HH MOMKHO OIpPe[leIATh A3 BH-
pPaKeHHA

DE-BD
DC=—7p.

Bupmmo, Apmabxara sHam o mofmo6HEm TpPeyroOJLHHKOB
AFE u EDC, 3Ha7 0H B 0 OIPOIOPIHOHATIHLHOCTH CTOPOH B TO-
TMOGHHEIX TPeYyroJbHHKAX.

Crenyromee mpaBmio |14, wacrm II] takoBo: «Paccrosnme
MKy KOHUAMH [BYX TeHeil yMHO)Kb HA [JIAHY TeHHA U pas-
HeJad Ha DPA3sHOCTh MEKNY [JIMHAMEH OBYX TeHe#; 3To maer
paccToAHmEe OT OCHOBAHHS BBHICOTH CBETHJA [0 KOHIA TEHM.
dror [pesymbrar], yMHOMKEHHEIE Ha BHICOTY THOMOHA M [EJEH-
HEIA Ha JUIMHY TeHH, [laeT BEHICOTY HCTOUYHHKA CBeTa» (puc. ).
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N3 sroro upasmma caegyer, uro Apmabxara 3HAI He
TOJIBKO 0 MOJOOMHE TPEYTONBHAKOB, HO HMeJ HpelcTaBIeHH
00 OCHOBHHIX CBO#icTBaX mpomopuuu. JlefACTBATeNBHO, U3
mopo0usa mapu TpeyroavuunkoB DCE m ABE mMeem

AE _ AB
CE — DC’

m3 momobma Apyro# mape TpeyroabEmkos D'C'E’ mw ABE’'
HaXo[uM

AE’ _ AB

C'E — DC
nockoabky DC = D'C’, To npaEsie 9acTd OPONOPIAI PaBHEL,
3HAYAT DABHH U JeBHIE

AE _ AE’

CE ~ CE -
Ucmons3ysa cBOWCTBA HPOMBBOAHLIX HPOMOPIHHA, MOKHO IO-
JIYyYATH OTHOIICHHE

AE AE’ -~ AE

CE~ CE—CE °

Ilpurumas Bo BumMamme, uto AE' — AE = EE’, nonysaem
NepByI0 YacTh HPABHIA

CE-EE’
AE = o —cE -
Bropas wacts mpaBmia JeTKO BHRBOQUTCA W3 HOA00Ws Tpe-
yroasankoB ABE u CDE, raxkum o6pasom, AB = éET'gE.

Mu BupmMm, 9ro ApmabxaTa 3HaXI 0 HOJOOMH TPEYTroJbHH-
KOB; OHI mEGOPMHPOBAH 06 OCHOBHHIX CBOMCTBAX HPOIOP-
OUH; WMeJI IPEeCTABIEHNe O IPOM3BONHKEX IPOIOPIHAX.

Nrrepecuo nmpupoxumoe B actu 11, mpasuae 17 coorHome-
HOe MeKAY AMaMeTPOM M XOPHOH, mepeceKalomUMUCST B KPY-
re: «B Kpyre mpousBeleHme JBYX OTPe3KOB gUaMeTpa PABHO
KBaJpaTy HOJYXOpHH ABYX nyr». Takum oGpasoM, eciam Ha
puc. 6 gepes a m b 0603HATATL OTPE3KU AWAMETPa, & Iepes ¢
MOJNYXOPAY, TO COOTHOUIEHW® MeK[Iy STUMU OTPEe3KaMu, CO-
raacuo Apmabxarte, TakoBo: ab = ¢2.

9T0, KakK ¥ Jpyrue BHCKASHBaHHA, ApuaGxara IPUBOLAT
Ge3 morasaTenncTBa um 0e3 BeiBogoB. Ho u3 sroro mpasmia
MOJKHO CHeJaTh 3aKaiouenme, 9To ApmabxaTe HOJIKHH ORIH
OHITP W3BECTHH CBOMCTBA J@MaMmeTpa, HePHEHNUKYIAPHOTO
K XOpHe, HOCKOJBKY pedb HieT O HOJYXOpZe, & TaK;Ke COOT-
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HOIeHWE MEKIY OTPeSKAaMH [BYX XOpJ, IepeceKaiomuXxes
B Kpyre.

B wacru II, mpaBumme 18 mpumBogmTcsa mpaBmio AJAS Ha-
XOM/IeHAA TacTed [AaMeTPOB [BYX MePECEeRANIAXCA OKPYK-
mocreir (pmc. 7). Apmabxarta Ges JOoKasaTeiabCTBa IPUBOIAT
nBe QOpMYJIIHL:

AB (d — AB) __ AB(D—A4B)

AE = D+d—24B "’ EB_D-{—d—ZAB ’

rie d m D — COOTBETCTBEHHO JMaMeTPH MeHbIeH W 60Jb-
meii oKpy:HocTel. BriBopy ¢opmMyn He mpmBojuTCH, HaeTca
JIUIT> KOHEYHHH pe3yapTaT, HO3TOMY HONEITaeMCA JaTh CBOIO
BO3MOMKHYI0 MHTepPOPETAlUi0 BHBOZA ITHX (POpPMYJ.

g
A

Al\E\F

4
Puc. 6 Puc. 7 w

B coorBercTBEEM ¢ DpegHAYIIMM OPABHIOM MISA KayKIOTO
Kpyra MOHO COCTABHTH COOTHOINEHW:

BE = (d — BE) = CE?, 1)
AE (D — AE) = CE?, (2)
uan A
d—BE _ CE AE _ CE
CE ~ BE' <CE D—A4E°

ITounenno BHYTEM W3 IePBOTO PaBEHCTBA BTOPOE

d — BE AE _ CE CE
CE ~ CE  BE D—AE
nin
(d —BE)— AE _ CE[(D — AE)— BE]
CE - BE (D — AE) :

IlepecraBmB 9acTHYHO CpeHHE UYieHH HPONOPUIHE, MOIYIAM
d— AB CE?
D—AB  BE(D—AE)’
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3amensaa Ha BHpaskenue u3 (2), mMeeM
d— AB AE

D—AB ~ BE
McmonpayeM CBOHCTBO IPOM3BOAHEIX MPOIOPIMIA
d— AB AE d— AB AE

D—AB+d—AB AEJ+BE' D+d—24B  A4B’
0TCIONA MOJIy9aeM MCKOMELA Pe3yabTar

AB(d — AB)

AE=pta—2a5"

AHAJIOTAYHO MOKHO BHBECTH U APYIyo (OpMYILy.
Tpuronomerpus. Yjxe ApeBHeitmasa ms cmanxanr «Ilymm-
ca-CEAJXaHTa» HO3HAKOMWJA WHIWHANEB € TPHUTOHOMETpHEH
XOp/ aleKCAHAPHACKEX acTpoHOMOB. Ecim rpexn HaswBaid
XOpAH (OPAMHMA B KpyTe», TO HHAMMAOE CTajJW HAsHBAaTh
HX CJOBOM (IKHABAY» WIN KbfA», OYKBAJIBHO — (TETHBAY,
a ODepUeH[UKYIAD, ONYIMEHHHHA U3 cepe-
A OWHH IYyTH HA CepefUHY CTATHBAOIIER
ee Xopju,— «crpenoiv. Bapaxammxmpa
’ B «IlaHua-cHAIXaHTHKe» 3aMEHHJ XODRY
7 moxyxoppoi, T. e. jmHHUei cmayca. Ilep-

g BOHAYaJIbHO OHAa HAa3BIBajJach <«apaxa-
% JOKHBAa» MHMJIHA <«apAXxa-IHKba)» — «OOoJayTe-

THABa», 3aTeéM CJOBO <«apaxa» OBLIO OT-

Puc. 8 6pomeH0 1 JUHWI0O CHHYyCa CTaJdl HAa3sbl-

BaTh IPOCTO «KUBa» WM «Ixbay. OTcio-
Ja U OPOHMCXOAWT HAME CIOBO (CHHYCH:
apaGcKme HepeBONYHKH CHIXAHT HE IHepPeBeld CI0BO (KH-
Bay apaGCKUM CIOBOM «BaTap», OBHAYAINAM (TeTHBa» H
«xopHa», a TpaHCKpmGumpoBaam — JxmOa. Tak Kak B apal-
CKOM f3HKe KpPaTKHe IJacHHe He 0003HAYaTCA, a [0Iroe
@Ay B clIoBe «mKmOa» o60o3madaeTcAa TAK jKe, KaK IOJYTJIac-
Hag «i», apalH CTald TPOHSHOCHTH HA3BAHWE JUHAW CHHY-
ca «pKaiity OyKBaJAbHO — «BHAJWHAY, «masdyxa». llpm mepe-
Bofie apaGCKUX COUYMHEHWA HA JaTHHL eBpolelCKme Iepe-
BOMYUKY IEePEBeJH CIIOBO «IyKait6y JaTHHCKAM CJIOBOM «sinus$>,
AMEIOIIIM TO K€ BHAUCHHE.

Jns BHYECIeHN 3aMeHA XOPJl CHHYCAaMH HeCYIeCTBeHHA,
TaK KaKk XOpAa AYrd o PaBHA yABOGHHOMY CHHYCY AYyTH 2c.
Ho sra 3amMeHa mosBosisier BBOMUTH pasiwdHble QYHKINNA, CBSA-
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3aHHBIE CO CTOPOHAMH M YIWIAMH OPSAMOYIOJIBHOTO TPEYTOJb-
HOKA.

Hpome amumm cmmyca, WHAMANE IOJIb30BAIHACH JUHUEH
KocuHyca (¢KOTHIKHBAY WIH (KOTHAMKbA») M JIMHUEH CHHYCA-
Bepcyca, T. €. PasHOCTHI0 MEKAY pPagAycoM W JUHHEH KO-
cuHyca (sTy JIMHHI0O OHH HASHBAIU (YTKPaMa/)KUBay HJIH
«yTEpaMamxba»). Ha puc. 8 mso6pasxent: xopaa AB nyru AB
n muann  cmayca AC, xocmmyca OC m cumyca-Bepcyca CD
nyra AD.

WNanmitns paccMaTpuBaid TPUTOHOMETPAICCKHE BeIATHHEL
TOJIBKO A Ayr mepBoil uersepru. B «llamua-cmamxamTmre»
TNPUBOJATCSA NPOCTEAINNe COOTHOINEHUA MEKAY CHHYCOM N
CHUHYCOM-BEPCYCOM, BEIpayKaeMEIe HAMUMHA (OPMYJIaMH:

. . . [V . [V sin vers o
sin? o 4 sin vers? a = 4 sin? - sin? - =—3>

KOTOpHIE IO3BOJIANN HAXOLUTh CAHYC MOJOBAHHOMA JYTH.
BapaxamMmxmpa OpHBOJUT M WHOE COOTHOUIEHHE MEKMAY
TPATOHOMETPUIECKUME BeIWIMHAMUA:

sin?a + cos?a = 1.

K stam gopmyna Bpaxmarynra mo6GaBiser ciaegyromue:

V1 —sin?a =cosa, Y1 — cos®*a = sin a.
ApmnaGxara II mpmBoguT cooTHOmeHme
. n o } 14sina
1 —_— —_— ) = —_——
sin ( 7 +- ) ]/ 5>
a Bxacrape I1 G510 W3BeCTHO PasiioKeHHE
sin (@ == p) = sin a- cos p =+ cos a-sin P.
B wactu II, npaBune 12 ApmaGxara CI0BECHO HaeT TaKoe
BEIPJKEHHE:
sin na

sin(n 4 1)a —sinne =sinna—sin(n — 1) ¢ — 5=,

KOTOpOe eMy HeoOXO0auMO JJIsT COCTABIEHAA Ta0JIUIH CEHYCOB.

Apmabxara menmi Kpyr BHadaje Ha 360 wacrteit, a 3areMm
eme ma 60, B mTore kpyr memmica ma 21 600 wacreir. Taxmm
o6pasoM, 3a eMHULY M3MepPeHHs JWMHUA CHHYCA, KOCHHYCA H
CHHyCa-Bepcyca IIpHHMMajach JAyroBaa wmmayTa. Ecim
opmEATs N paBEEM 3,1416, To Benmumra pammyca 6yner
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pasua 21600/2% = 3437,7, unm, orpyrienHo, 3438 emumuu-
maMm. 9Ta jKe BeJMYMHA PaBHA YUCIY MEHYT B pajguaHe.

Hau6onee paHHAs B HCTOPEH HAyKH Tabampma CHHYCOB
nmeetcss B «Cypbe-cupaxantey n B «Apmabxarum» [qacts I,
npasmiao 10]. Ta6amma cocraBiema 4Yepes Kakasle 3°45" =
= 225’, 1. e. uepes 1/24 wactp myrm KBagpaHTa.

IlpaBuao ApmabxaTh [jia BHYMCIeHUA TabJIumObl CHHEYCOB
rakoBo: «[JlBagmars weTmpel cmmyca, BEUMCIGHHHE B MEHHY-
Tax Ayrm, ectb 225, 224, 222, 219, 215, 210, 205, 199, 191,
183, 174, 164, 154, 143, 131, 119, 106, 93, 79, 65, 51, 37,
22, T» [gacts I, mpasmmo 10]. Taa yraa 3°45" = 225" aro sxe
3HadYeHMe MpPUHAMANOCh 3a R sin a, Bropoe 3Hagenume Apmal-
xaTa moaydai, mpumGaBasa K mepBoMmy 224', Tperbe 3HadYe-
mne Apmabxara momydan, npuGaBusa 222 Ko BTOPOMY 3Ha-
9EeHHI0, B T. . ITA PA3HOCTA MOKHO OO HafiTm mo gopmyie
Apma6GxaTs, KoTopas IpHBeJeHA BHIIE.

Tabarama cuaycoB B 6oJabImeil YacTH BepHA IO IOCIETHETO
smaka. [locaenyromue yduemsie mpmBesm eme Gojiee TOYHEE
sHaYeHUA cEHYyca, a Bxackapa Il Brumcama Tabaumy cuuy-
coB gepes 1°.

ITo »T10ii Tabaune Jerxo BHYHCIATH 3HAYEHUS W CHHYCA-
Bepcyca, T. 6. R — R cos a; mag sroro Hamo u3 3 438 BH-
9ecTh B 00paTHOM IOpANKE 3HAYeHHS CHHYCA.

Apmabxata W [Apyrme HHAWICKAe MAaTeMATHKU IIXPOKO
HMCIOJb30BAJH TEHb, OTOPACHBAEMYI) BEDPTHKAJBHEIM IHEC-
TOM — THOMOHOM, [JIf OIpENeNeHHs BHICOT H PAaCCTOSHHUN.
Heckonbro momoGHEX mpaBua u 3amad paso6paHH B reoMeT-
puIecKoM pasfesie. 9TO HOPEeJBOCXUTHIO BBEJleHHE TAHTEHCA
M KoTaHreHca, KoTopuie B IX B. BBeJm MaTeMaTHKH apabos-
SHYHEX CTPAaH; KCTAaTH, 5TH (YHKOWE HOCHJIN Ha3BaHUASA
(TeHH:



Acrponomus

OCHOBHHIM HCTOYHIKOM CBEJIeHHI O PasBHTAH ACTPOHOMHE
B VEpan o smoxm ApmaGXarhl ABIAIOTCS CHIIXAHTH. ITH CO-
YMHEHNs, CYIMIeCTBOBABIMINE B IATH PAasjMYHEIX pPeNaKIUAX,
ounucansl 1 u3yIens Bapaxammxupoit B ero tpakrare «[lanua-
cuanxanThKay. BpeMsa cocTaBienma Bcex CHIAXAHT JaTHPYeT-
ca III—IV BB. u. 5. Ha npors;xennn nauTelbHOr0 BPeMEHH
OHH M3y9aJINCh, KOMMEHTHPOBAIMNCh, HOHOJIHAJHCH, Iepepa-
GarniBajimes. VcciemoBaresdm moiaraiT, 9TO MCTOTHHKOM OI-
HOii M3 HEX — «llayamCH-CHANXaHTH) COUAHEHHE I'PEIECKOT0
acrponoMa m acrpoxora llaymoca (IlaBma) ms Anexcangpmu.
Jdra cHANXaHTA CONEPIKAT MPUGIMKEeHHbIe IPABHIA OLpe/ese-
HEA KOOPJAZHAT TeorpadAIeCKAX HYHKTOB M CBeTHI Ha Hebec-
HOI cfepe, JaeT IPOCTEMIMKe CIOCOOH BHUMCICHAA 3ATMEHHIA.
HasBanme «Pomaxra-cmpaxamTa» Taxske FOBOPHT O BOSMOIKHOM
saamEAcTHYecKoM BiamgHEn (Poma — Pum).

HawnGonpmuit wmuTepec npencraBiaser «Cypba-caanxan-
Tay — COUYMHEHHUe, CHTPAaBilee MCKINYATENLHO BA;KHYIO POJb
B HCTOPHE WHAWUKCKOH acCTPOHOMHEHU. JTa CHENXAHTA HEOJHO-
KpPaTHO KOMMEHTHPOBAJIach MHOTHMH ACTPOHOMAMH, B TOM
ypcae u ApmaGxaroil, M COXpaHHIACh B HECKOJABKHX pPeNaK-
masax. Oma cocromr w3 14 pasnenoB, B KOTOPHIX paccMaTph-
BAIOTCA BOIPOCH, CBfABaHHHE C OIpeNeJeHHeM BpPEMEHH H
KOODAWHAT HeOECHHIX TeJ, IBAKEeHHEM ILUIAHEeT, C JYHHEIMA X
COJIHeUYHKIMA 3aTMEHHAMH, HaXOMKICHNEM OTHOCHTEJIBHOTO IIO-
JI0}KeHAA IJaHeT U CO3Be3[uil, ONHCAHMEM ACTPOHOMUYECKAX
npu6opoB W HWHCTPYMEHTOB, ¢ HEKOTOPHIME reorpaduiecKAME
npobieMaMu.

B ¢opmEpoBanmz HAYIHOTO cCoflePrRanusA CANIXAHT HAPALY
¢ JpeBHeH MHAMACKOM Tpagumueil onpefieIeHHYIO POJb CHIpa-
Jla 3JIIMHACTHYECKasaA HayKa. VHAWANE GHJIM 3HAKOME KaK C
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IONTOJIEMEeBCKIMA METOfaMA OPTOrOHAJBHOTO MPOEKTHPOBA~
HAA, Tak H ¢ Teopuama asmxenusa Commma, Jlyuer m mnawner,
umsaokennsiMa B cAnmarectey Iltomemes (II B.). Pemmenme
aCTPOHOMHYECKHX 3affad OHUIO OCHOBAHO HA IPHMEHEHHAN
NPAHONOOB THOMOHUKHA. ['HOMOH — 5TO BePTHKAIBHHIA IHECT
DOCTOARHON AnmHE; coraacHo «Cypba-CHANXAaHTEY M KaHHEIM
Bupynn, ero gnmma cocraBiaser 12 mambueB. Vsmepsimach
mamHA 0TOPaCHBAEMO# THOMOHOM TeHM, KOTOPas H3MEHAEeTCs
B TeueHHE JHA B 3aBHCHMOCTH OT BHCOTH CoXHOa. ¥Y9eHdio o
TeHH T'HOMOHA IOCBAIIeHA OXHA W3 riaB «Jlmrasarm» bxacka-
pst I1 [36]. I'momom m ero TeEb QErypEpyeT W BO MHOTHX 3a-
HavaX TPUTOHOMETPHHA. DJLIMHUCTHYECKHE 3Ke METOMH pemie-
HAA TPEYTONBHHKOB B VIHAMA He NOPUBUIHCE.

B cBs3HE ¢ mOCTAHOBKOM acTPOHOMHYIECKHX 3a/1aY MHAMMAIE
OPUIIA K HOHATHAN (QYHKIWOHANBHON 3aBHCHMOCTA MEK[IY
BeJIMYMHAMHA. B acTPOHOMWYECKHX COUYMHEHAAX OHE HOJB30-
BAJUCh [ABYMA cmocob0amm 3afaHuAd QYHKOUWH: T'paguIecKHM,
OCHOBAHHOM HA METO[aX THOMOHHKH, N TPATOHOMETDPHYECKHEM.
OGa cmoco6a mMeIoT B/, CJIOBECHHX PACICTHHIX HPABHI, 00U~
HO COCTABJIEHHHIX B CTHXaX. B HEKOTOPHIX CiIydasaX CIOBECHEE
PEeKOMEHIaUUHA [OIOJHAIACH TaOIMIaMH.

B cooTtBercTBEU ¢ yueHHeM cHAAXaHT Apuabxara IpefcTaB-
A1 3eMII0 B BUJle HEHOABMKHOX cepPHl, IIEHTP KOTOPOX COB-
nagaer ¢ Beenmennoit. On nmmer: «3emHas cpepa, 6yLydn co-
BEepPHIEHHO KPYIJION, pacmojioskeHa B meHTpe Bcelemmoi, B
cepefmHe Kpyra co3Bes[iuil, OKPY:KeHHAd OpOUTAME ILIAHET...»
[aacts 1V, mpasmio 6]. O6 sToMm sxe on mmmer m B gacta 111,
mpaBumie 15: «... 3emua pacmosoena B neHTpe Beenernoi. . . ».
Cospesgusa sMecte ¢ Conunem u JIyHO# B IPpyruUME IIaHETAMA
IBHTalOTCA ¢ BOCTOKA HA 3amajl, COBEPIIAs IONHEIR 060poT 32
onuH neHs. «[lnamers, ABUrasch paBHOMePHO, [mpoxoxaT ofHO
H TO K€ pAacCToAHWe KayKihlii NeHb] Ha cBomXx opbHmTax...»
[wacTs 111, mpaBuio 12]. Kammaa mnamera, HaxomsAach Ha pas-
JMYHOM PACCTOAHUM OT 3eMJd, HMEET CBOI COGCTBEHHYIO Op-
OdTy, KOTODPYI0 OHA NPOXORUT 3a pasnmunoe Bpemsa: «JIyHa,
OyLyun HuKe, IPOXOIMT CBOIO MAJIEHBKYIO OPOUTY 33 KOPOTKOE
BpeMa; CarypH, OyAy4dm BHIIe BCEX APYTAX, MPOXONHT CBOIO
Gonbmyo op6ury 3a Godee puumrenbHoe Bpema» [wacts III,
unpasmio 13]. [lamee ApmaGxata 3ameuaer: «Hmme cosBesmmit
pacnodosxens Caryps, lOumrep, Mape, Connme, Berepa, Mep-
Kypuii u Jlyga, a HEKe BX HAXOAUTCA 3eMIIsl, PACIOIOKeHHAS
B mentpe Bcemennoii...» [wacts III, mpasmio 15].

ApmaGxara ykasuBaer: «3HaKH 30[quaKa [fBeHaNIaTL B
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Kpyre] m3BeCTHH KaK Majke B MajoM Kpyre m Goibmme B
6ompmom kpyre. Takske rpaflyCh d MUHYTH ABIAKTCA OJHEM
F TeM jKe THCIOM Ha PasiaMIHbIX op6utaxy [dacts 111, mpasmio
14].

B cBoeM mBm;KeHHH ¢ 3amajia HA BOCTOK INIAHETH KaKyTCA
ABIUKYIIAMECH C PAsiIMIHEIME CKopocTsaMu. WHorma mx ABH-
JKEeHAe KajKeTcd Kayke HMONATHHM. «Cypha-CHANXaHTa» OMHCH-
BaeT 9TH ABWKEeHHA IUIaHET CJAENYOIUME CIoBaMmm: «J[Bmxe-
HEe IUIaHeT MOKeT OHITH BOChMHU BHIOB: o6paTHOE, HEMHOTO
o6paTHoe, mOMEPeUHOE, ME[JICHHOE, 09eHDb MEJIeHHOEe, PaBHO-
MepHOe, a TakKe GricTpoe m oveHb Geicrpoe» [79, raasa II,
npasmao 12].

Puc. 9

HeGecuyio cpepy Apmabxara mpemcraBiseT CaeLyOMuM
o0pasoMm: oTBeCHAd JWHUs, IPOXOJAIAA Yepes riaa3 Habao/a-
Teisd, nepeceraer HebecHYI0 chepy B ABYX TOUKAX: B 3eHATE Z
u magupe Z'. IlmockocTs, mpoxopismas depes HaOualoJaTemxs
mepueHIKYIAPHO OTBECHOH JWHMU WM HepeceKamimas Hebec-
HyW0 chepy mo Goapmomy kKpyry NESW, ects He6GecHBIN Tro-
pmsonT. ['opmB0oHT IPOXOAHT Uepes WeTHPE OCHOBHEIE TOUKH
cdepsi: ceBep, BOCTOK, IoT, 3aman. Boaemoi kpyr NZSZ',
OpPOXOJAIINHA Yepes TOUKH ceBep, 0T, 3eHAT A HaIup,— Hebec-
HHE Mepupauan; Gonpmoit kpyr EZWZ', npoxonsmuii depes
TOYKHA BOCTOK, 3amaj, 3€HUT, HAJWp,— IePBHIH BePTHKAI.

Boavsmoit kpyr QELW — ueGecuslit 3xkBaTop, P — cesep-
HHiI moxoc, P’ — [0/KHBIA mOdI0C. YTI0BOe PACCTOAHHE MHO-
JI10ca OT TOPH30HTA PAaBHO HMIMPOTE (p, HA KOTOPOH HAXONATCA
sabaonarens. OHO paBHO BemuTHOMY paccrosamio 90° — @
To9KE (J, B KOTOPOil HeGECHHI DKBATOP HepeCeKaeT MePUIUAH.
Cyrounoe [BI)KeHZe IJIAHET M CO3BEe3[MA MPOUCXOIWUT IO Ma-
JAEIM KpyraM, HapajlielbHEIM JKBATOPY.
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«Mmeerca wpyr, [mpoxogamuii depes Touxm] BocTOKa M
3amajia, M APYrod Kpyr, [mpoxonamuii 9epes Touku] cesepa u
ora,— namer Aprabxara.— O6a OHE DPOXOIAT Yepes 3eHHAT
u mapup. VMeercss rOPM3OHTANBHHME KPYTr — TOPH30HT, HAJ
KOTOPHIM HEeGECHEE Te1a BOCXONAT i 3aX0NAT. JINHAA BOCTOK —
samaj, JAWHHAA CEBEp — IOT U NePOEHAWKYIAP, IPOBEICH-
HHI OT 3eHATa K HAJUAPy, DePECeKalTCA B TOYKe, IJe HaXO-
nutca HaGaomareas» [gacts 1V, mpasmma 18—20].

«Hpyr, KoTOpHil mepecexaeT TOYKH BOCTOKA M 3amajga |
1Be TOYKHA Ha MepHUAMAaHE, [pacmoso:keHHHE] BHIIe W HEKe
FOPH30HTA Ha BEJIMIHHY IMHUPOTH [Mecral maGiromenns, Hask-
BaeTca yHmaHZaxa. Ha sTOM Kpyre maMepseTcsa yBeJIHYeHHE
H yMeHbIIeHHe [HA ¥ Houm» [dacts IV, npasmimo 19]. B srom
mpaBUiIe ONPeelATCA BOCTOIHEA I 3aNaJHEIA TacOBHE KPY-
I'i, KOTOPHE IPOXOJAT depes momoca. Hambonbmmit maTEepEC
M3 HEX IpPEICTaBIAET IeCTAIACOBOM KPyr, Ha KOTOPOM, COTI-
nacHo ApmaGxare, W3MepsaeTcd yBelHdYeHHe W yYMEHbBINCHHE
JHS.

ApmaGxara Taw)Ke IPHBONMT 3HAUCHNE HAKIOHA SKIHI-
THKH K 9KBaTOpy («HamGoibinee CKIOHEHHEY) & = 24° (coBpe-
mennoe 3smadenme 23°27'). [las ompefesendsa KOOpAHHAT
HeGECHHX TeJ HHANANH YyHOTPeGIAlIn rOPH3OHTANIBHYI0, dKBA-
TOPHANBHYIO B SKIANTHYECKYI0 CHCTOMH KOoopamHAT. B ropm-
30HTAJBHOM CHACTEMe BHICOTA WM 3eHATHOE PACCTOSHDE OIpe-
IeJANACH AHATOTHIHO TOMY, KaK BTO JeJaeTcs B COBPEMEHHOM
aCTPOHOMUH, HO a3WMYT OTCUATHIBAJICA OT IEPBOTO BePTHKAIA
HJM OT BOCTOYHON WIM 3aMaJHOR TOUYKE FOPH30HTA, YTOGH OH
ue upesnman 90°. Kpyr asumyra, HasboiBaeMHii ApAEMaHAANA,
ompepenserca Apmabxaroir ciaefgymomum o6pasoM: «Bepru-
KaJbHHIA KPYT, KOTOPH IPOXOLUT Yepe3 MeCTO, Il HaXOIuT-
ca pabiaiofaTens W IJIaHeTy, Ha3HBaeTcd NPUHMAHZANA...»
[wacts IV, mpasmmo 21].

B sxBaropmanbHOi cucTeMe ABYMA KOOPAXHATAMA SABJIAIOT-
CsA CKIOHEHWE, AIW KpaHTA (YyrioBoe paccrosmme 0 CBeTHIA
OT 9KBATOPAa) X BOCXOKEHNE, OTCUUTHBAEMOE IO KPYTy 9KBa-
Topa. B swimnTudecKo#l cmcTeMe MOJIO;KEeHHE Teja Ompeled-
ercsa ee MNWPOTOH W HKIMNTHIECKON MOJTOTOM A, m3MepsaeMoi
OT HEKOTOPOHA UKCHPOBAHHOA TOYKY HA SRINNTAKE, HAIPEMED
TOYKA BECEHHETO PaBHOJEHCTBHA V. VHAmAcKEE aCTPOHOMEL
BHYMCIAAA W 9acOBOIl YIoJ.

Horpa Conune HaXomATCA B TOYKAX PABHOJEHCTBHA B Ha-
gase cosBesnmit OBEa m Becos, ero semmTHOE paccrosHme B
MepHJHaHe PaBHO IIAPOTE MECTA, B KOTOPOM HAXOJUTCSH Ha-
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Garomaresib. JTO JIETKO OLpefelseTcss N3MepeHHeM pPaBHOJeH-
crBenHoil Term AH, orGpacmBaemoir rmomomoMm OA. Ilycts
OA =g AH =S, OH =h, torna h = Vg + S°.

IImpora ¢ m momoasenme mupots Ko 90° : 90 — ¢ ompe-
mexsioTcss mo GopMyaam

RS
Rsing= ——2t—, Rsin(90 —q) =28
Ve +s? |
OTKYyHa
___gsing
S = sin (90 — @) °

Curyc mupoTH B dTOM ciaydae Apmabxara Ha3bBaeT «PaBHO-

TNeHCTBeHHHM cmEycoM». [{ns moGoro ckiomerusa §, cBermia

B CeBepHOii YacTd HeGecHoM ceprl mam 8, B 103KHOM JaCTH €ro

3eHATHOE PACCTOSHHE B MepupmaHe Z, U Z, ONPEAeNsaeTCa Cle-
ayomuM 00pasoM:
R-S,

h ?

RsinZ, = —— RsinZ, — RS,

g

rge S4, S; — Team u hy, hy — COOTBETCTBYWIIHE THOOTEHYS3H
tpeyronbaukoB AOH, n AOH,. U3 puc. 10 umeem ¢ = Z; 4
+ 8;; 9 = Z, + §,. Tarum o6pasom, ¢ = Z 4 6.

O1coa MOKHO CHeJaTh B3aKII0YEHHE, YTO CHIOHEHHE
Coxmna MoxkeT OHTH HalileHO IO MEPOTE MECTA W 3CHUTHOMY
paccTogHHI0 B MepHAWaHe. AHAJOTHIHHM 00pa3soM MOIKHO
OIIpe/ieINTh «HAMGOJbINee CKIOHCHAE), T. €. BeININHY HAKJIO-
Ha sxannTuku. B «Cypoe-camnxantes [79, raaBa 11, npasmio
28] mpuBeIeHO COOTHONIEHHE MEKAY CKIOHEHMEM, OATOTOA X
HakiIoHOM SKanuTEKA: «CHHYyC HAMGOIBINEr0 CKIOHEHHUS €CTh
1 397, Ha 3TO CJIENyeT YMHOKHUTH JI000# CHHYC W pas3feiuTh
Ha pajgayc; Ayra, COOTBeTCTBYIOIAA pe3yabTaTy, OyHeT CKIo-
HEHIEeM).

Cornacro Bxackape I [44, rmasa III, mpasmmo 6], mo
TAHHOM SKIMITHYSCKON [OJTOTe CBETHJIA MOKHO OLPENeIHnTh
ero CKIOHEHHE:

. 1397.Rsin)A Rsine.RsinA
Rsind = 7 = a )
rne 0 — ckaomenme CoaHIla, &€ — HAKIOH SKIMOTHUKE, PaB-
o 24°, R sin ¢ = 1397, A — moarora Conmma, R — pa-
nunyc HebecHo# cgepsl, KOTOPHI WHAWACKHE AaCTPOHOMEL
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cumTand paBHEIM 3438. 9Ty QopMyay Jerko mOJIyYHTh C HO-
MOI[bI0 IPOCTEHMEAX TeoMeTpUUYeCKHX mpeobpasoBanmi, Hc-
XOJifi B3 CBOMCTB chepmueckoro Tpeyroabunka. Ilycrs na puc.
11 vMQ — sxBaTop, V:Sc — srimnTEKa, S — Coxnue, S =
= )\ — poarora Conana (erannrudeckan), SVM = CQ =& —

o 2t

Puc. 15

HakJIOH sRIAOTHRA, SM = § — criaorenme Connna; Tpeyroinb-

puxn COK m Snm — nmofo6an. CremoBaTennHo, 'fs,—:’: = g—IC{ ,
— Rsind _ Rsine orkvia R sind — Rsine-Rsin )
Rsinh R ' OTHYA = R

«PasHoCTh BOCXOIEHUY, UM «ypaBHEeHAE NHA» Ad, Kak
Ha3HBAIH €r0 I033ke B apabos3HYHOU JATEpaType,— 3TO
myra cyrousoro kpyra CoxHma Me;kay ropusoHTOM H KPYIoM
CKJIOHeHHSA, TPOXONANIEM dYepes TOYKH BOCTOKA M 3amaja.
HKpowme Toro, oHa ompesenserca ¥ Kak pasHOCTh BOCXOIeHHI
B «IpAMOH» (DpsAMOe BOCXOMKMEHWE) M (HAKJIOHHOW» cepax
(HaKJIOHHO® BOCXOKIEHHE), T. €. MEXIY BOCXOMICHHEM
cBeTmia Ha BKBaTope (¢ = 0) ¥ ero BOGXOKeHEEM Ha JaHHOM
mupote (¢ = 0).
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IIpaBmio fis ee HaXOKAEHUA HHAUICKUE YICHEIE TOJIYyIa-
au ciaenyomuM o6pasom. Ha pume. 12 H — Toura Bocxofa
cBeTuya Ha sKiamnTEKe VHC, V — TOYKA BeCeHHET0 PaBHO-
neHcTBus, VEQ — skBarop, £ — Touka Boctoka. PasmocTh
Bocxo)kfenuin FE ecTb Pa3sHOCTH MEKIY HAKIOHHHM BOC-
xonenneM VE u mpsamuM BocxoyxpenueM VF toukm H. FE
Tarre pasua ayre HG unu yray HBG, KoTopHIil npefcTaBisAer
co6oit pasHocTh B 4acax Bocxoykaenuit CoHIa HA TOPH3OHTE
¥ Ha INeCTHIACOBOM KpYTe.

Ha puc. 13 uw 14 NES — ropusont, EQ — »kBaTtop, P —
moaioc, Z — 3euuntr, HGR — cyrounmii kpyr Coanma wmim
3Be3nsl, PGE — mecTtmaacoBoii Kpyr, /POH paBeH mupore
mecta ¢ u S ROQ = /BRO — ckiaouenue ConHna 1 3Be3MH
6. JIByMsa Ba)KHEIMH DIEMEHTAMH B TOM IOCTPOCHHU SABIA-
o1csa papgmyc RB cyToYHOr0 Kpyra, KOTODHI HA3HBAETCH
«THEBHHIM PAfiLyCcOM», W OTPE30K JUMaMeTpa IMecTAYIaCOBOTO
Kpyra. JTOT OTpe30K HA3HBaeTca «3eMHEIM cuaycomy. Cremo-
BaTeJbHO, «HeBHOU pagmycy BR = R cos 8, «3emHOil cumycy
AB = OB tg ¢ = R sin 6-tg ¢. PaznocTts Bocxoxaenuit Ao,
usmepsaemyio yriaomMm HBG, mHaxoguM ©3 COOTHOUIEHHSA

. _R-HK _R-AB _ R-Rsind-tgq
Rsinldo = =g = —pp—= —poss

= Rtg§-tgop

nin

. P . i
R sin Aq — ag@ayc Befmon CHHYC
JHaeBHOU pammyc

IlpaBuno ApumaGxaTs [jia HAXOMKIEHUA NPAMOrO BOCXOMK-
NeHUA B3HAKOB 30[MaKa TakoBo (puc. 15): «YMHOKB JHEBHOH
pajuyc Kpyra Hau6oJbIero CKIOHEHHS HA CHHYC TpeGyeMoro
3HAKA 30JHAaKa U pasfelld HA PaAuyc JHEBHOrO Kpyra Tpebye-
MOTo 3HAKa 30AuaKa. Peaynsrar GymeT paBeH IpaMoMy BOC-
xoKmeHmio TpeGyemoro 3uaka masmmaa ¢ Osmay [wacts IV,
opasmio 25].

B ocHoBe Teopuu nBmiKeHHA HeGECHHX TeJ B HHEUUCKOM
ACTPOHOMHEY JIeKAT DKCIEHTPUYeCKAA U DNUIUKIHICCKAA MO-
menu. BoepBrle MOHATHA YKCIOEHTPA M DUUIUKIA BCTPEYAOTCSH
y rpedeckoro maremMarunka Amoanomms Ileprckoro (III B. mo
H. 9.), 2 NOHATHe DIUIUKJIA BCTPEYATCA eme panee, y Le-
paraupa Ilortuitckoro (IV B. mo . 3.). Bo II B. 10 H. 3. rpe-
dgeckuit acTpoHoM I'mmmapx paspaGoTan TeopHIO ABHKEHHS
ConHna, OCHOBHBAACH HA HOHATHM KCICHTDA, B TEOPHUIO ABH-
ykeHHI0 JIyHE, MCXONA M3 HPOCTON SUUNWKIMYECKOA MOMEIH.
Bo II B. H. 9. anexcanfpuiicknit ygennii IlTomemeit, mecxons
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73 SNUNUKIAIECKON M DKCIEHTPUIECKOU TAnoTes, paspadboTai
¥ Teopuio ABUKeHHUs: miuaHeT. Counnenna ['mnmapxa usBecTHL
B OTpPHIBKAX, IIOJTOMY OCHOBHBIM HCTOTHMKOM [JsA H3YICHHH
teopuu aBukenus Coxnia, JIyasl m miIameT B 9IIHHHCTHIE-
CKOl Hayke sBiasgerca «Aumarects IlTomemes.

CymHOCTh DKCHEHTPHIECKOR M NPOCTOH HOUIEKIHICCKOIH
Mojeleil coctout B caepyiomeM [26]: mycts ma pme. 16 Toura
O — rua3 HabaofaTeNsA, TOUKA, KOTOPas, [0 IPEACTABICHHIO
T'peYeCKHX U WHAMHCKEX ACTPOHOMOB, ABIAETCH IEHTPOM MH-
Pa # HDeHTPOM OKPY)KHOCTH BuamMoro asmienusa CoiamEma —
sKIMNTHKE. COrJIacHO IPOCTOR SKCIEHTPUYECKON MOMENH,

/4,

£

Puyc. 16 Puc. 17

HEPaBHOMEPHOCTH BupuMoro asmxenus CoiHma o6bsacHsercs
TeM, 9TO OHO JBHIKETCA PABHOMEPHO (¢CpefHee NBHKEHHEY),
HO He [0 SKINNTHKE, a 0O HEKOTOPOMY BOOGpaskaeMOMY
DKCIEHTPUIECKOMY OTHOCHTEIBHO 3TOH TOIKH KPYry C I[EHT-
pom O'. Torga BooGpasxaemuiM pasHbIM nepememenusam Coin-
I[a 33 PaBHbIe IPOMEKYTKH BpPEMEHH IO DHKCIEHTPUICCKOMY
KPYTY — DKCIEHTPY OYAYT COOTBETCTBOBATH HEPABHEIE HMC-
THHHEE IHePeMeleHns 0 SKINNTHKe. [[BUKeHre ero Kaskercs
60Jiee GBHICTPHIM HA YJaCTKe SKINITUKY, PACIOJIOKEHHOM OIm-
7K€ K 9KCIEHTDY, 1 6ojlee MeJIEHHEIM Ha €€ IPOTHBOLIOIOKHOM
yaacTke. Horga remo mepememaercsa mo sxianntake ot A k C,
TO HA DKCIEHTPAIECKOM Kpyre oHo mepemecTutesi oT A’ & C'.
Ha puc. 17, cormacmo mpocToil sUMIUKIAYECKO# rUIOTE3E,
uepaBaOoMepHOe ABmkenue Commma C’ 00BACHAETCA TeM, UTO
OHO JIBIKETCSI PABHOMEPHO IO MAJIOMY KPYI'y — SUUNUKIY —
¢ neutpoM B Touke C pagmyca CC’, KOTODHIA B CBOIO 09€PEib

98



PaBHOMEDHO HepeMelnaercsa 1mo GoABIIOMY Kpyry — JIe<I>e‘
peHTy — ¢ meHTpoM B Touke O. B mpocreiimem ciyzae fede-
PeHTOM sABJAeTCsa SKIxnTUKa. HepaBHOMEDPHOCTH IBHIKEHHS
CosHOA ClIefyeT U3 ero PasinmYHEIX IOJNOKEeHWHA Ha DIUHIUKIe
IpH ABMKEHHHN smunukia mo fedepenty. Kumemarmdecras
cuemudUKa STHX MOJeNeHd COCTOMT B cjaefyiomeMm: ¢urypa
O'C'CO mna pumc. 16 mpencrasiaser co6oii MAPHAPHLIA TETH-
PexXyrolbHUK, KOTOPHIA MOKeT Bpamarbca BOKpyr 00’ —
DKCIOEHTPHUCUTETa CBEeTHWJIa, COXpaHAsa (OpMy NHapaJIesno-
rpamMa. AGconoTHOe ABW;Kenue orpeska CC’, T. e. ero ABu-
jKeHHe B IUIOCKOCTH 9YepPTeKa OTHOCUTEIHBHO HEIONBIKHBIX
oceil, CBONUTCS K IOCTYHATEIbHOMY MmepeMemeHui0 (3BEHO
CC’ Bcerna ocramercs mapasuaeasusiM 3BeHy 00'). B mamnoM
caydYae 9TO ABUIKeHME OyHeT KPYTOBHIM, T. €. BCe TOUKH OT-
peska CC’ onumimmyT CeMeHCTBO ONMHAKOBHIX OKDPY/KHOCTEH,
MeHTPH KOTOPHX O6ymyT ae;xars Ha 00'.

Ecnn npuMennTs TeopeMy KMHEMATHKM O Iape BpaIleHUR
K JIBIKEHWI0 HeOeCHHIX Tell, TO M3 Hee CJIEeLyeT, ITO CHCTEMA
DIMIUKIA U JefepeHTa HpH YCIOBHU PABHEIX M HMPOTHBOIO-
JIO}KHBIX BPAIIeHUl SKBUBAJEHTHA HKCIEHTPUIECKON MOJEIN.
9TH MOJeN¥ WCIOJb30BAJUCH JJifA OOBSACHOHUS JIBIIKEHUA
Coanna u Jlyusi, xoTa yxe aiasa JIyHE OHM He BIOJHE COOTBET-
cTBoBaNE MaHHHM Habuawopenuii. IlosToMy mupmiickme acrpo-
HOMEHI, KaK paHee TpeUecKMe, a BIOCIEACTBUU apabos3EIIHEIS
y9eHsle, AJas o0BACHEHUS [BUKEHMA IUIAHET HOJb30BAIHCH
YCJIOKHEHHBIMA MOJEIAMH.

O6pamasch K ABMKEHHIO IaHeT, ApmadxaTa mOJb3yeTcs
AMEHHO DKCIEHTPUYECKOH U SOUMIKIAIECKON MONEISIMH, OT-
Meuas, 4TO «BCe IJIAHETH ABUTAOTCA Opu cBoeM [cpemmem]
IBYKEHUN IO UX OpOMTAM M MX SKCIEHTPUIECKHM KPYyraM oT
IMHAY AICHL K BOCTOKY M OT TOUKHK y3ia K 3amamy» [wacts 111,
mpasmio 17]. Ha puc. 16 orpesor 4'P’, coegmusaomuii amo-
reit A’ m mepureit P’ sKCIEeHTPAYECKOH OPOUTH, €CTH JIUHUA
ameug. Touka ysiaa — 3TO TOUKA mepecedeHus OpPOHUTH HiIa-
HeTHl ¢ dKiauntukoi. [lamee Apmabxara coobmaer, 9T0 «9KC-
IMEeHTPUICCKUA KPYT KayKHOM ILIaHETH paBeH opOure, IO KO-
TOpOil ABMKETCHA CPefHsad miadera. LleHTp sKCOeHTPHIECKOTO
Kpyra HaXO[HTCsi BHe IieHTpa 3emiumy [dacts 111, mpasmuo 18].

«PaccTossHne MeKAYy HeHTPOM 3eMJId X IeHTPOM DKCIEeHT-
pHYECKOr0 Kpyra DPaBHO paamycy summukia. Iliamersr maBm-
JKYTCA B HX CpefHeM ABMKeHHM mo summukiaam» |wacts III,
opaBwio 19]. «DUUMEKIBL [BUKYTCA K BOCTOKY OT JWHHH al-
cul m K 3amagy oT Touku yaia. Cpegmas miiaHera, pacio-
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Jd0)KeHHAaA HAa CBoell opbmre, MOABJINAETCH B IEHTPE CBOETO
smunukaay [gacts 111, mpasuno 21]. «[lnxamera mpm cBoeMm ye-
KOPEHHOM JIBHKEHUH OT JUHHYU alCHJ JBIYKETCA K 3amajgy 1o
cBoeMy onmnmkay. IIpm cBoeM 3aMelIeHHOM ABUKEHHH OT
JUHAN AICHJ, OHA JBIKETCS K BOCTOKY IO CBOEMY BIHIUKIY)»
[gacts III, mpasumio 20].

Jas BHUmciIeHua TeHH, oTOpackBaemoi 3emiieir mian Jly-
HO# Bo Bpemsa 3aTMenusa JIyHH, Korjga 3eMiisa oKasHBaeTcs
me;xny ConnneM m JIyHOH, HE0O6GX0OMMO 3HATH AEAMETPHL COJI-
HEYHOTO U IYHHOTO JUCKOB, AWaMeTp 3eMJId U PacCTOAHHSA OT
Conuna m Jlyms g0 3eman. B pasiauvEmX acTpOHOMHIECKHX
TPaKTaTax HPHUBONATCA DPABHHE 3HAYCHHUA ITUX BEINYMH.

OTHOmeHVE AMaMeTpPa K COOTBETCTBYIOMEMY pAaCCTOSHHIIO
Aaer yraosoit guamerp Coxurna wiau Jlysm B pagmanax. Cie-
AyeT OTMeTHTh, 4To yriaoBele guamerphl Couxnma m Jlymm y
HHUACKAX acCTPOHOMOB IPHMEPHO ONHU ¥ T€ jke W HOYTH COB-
TI3a0T ¢ COBPEMEHHHMY 3HAYeHAAMA. UTOGH HOMYINTH YIII0-
BHIE IJIaMeTPH B MIHYTaX, KaK CleyeT u3 HHIUACKAX acTpo-
HOMHOYECKHX TeKCTOB, OHH YMHOKal0TCA HA paguyc R = 3438,
BeJWYNHY, 9KBUBAJIEHTHYI0 9MCIy MUHYT B panuane. Tak,
Bxackapa Il npuBomur Takme 3HaUeHHs HJA YTIOBHIX JHa-
merpoB Conmmma m Jlymei: 32,5" m 32'.

Beanpauan pgmamerpoB Conmna m JIyHE B3ATH IIA uX
aKcneaTpEYecknx opbut. TpeGyerca mx mcupaBuTh A HC-
THHHOTO ABHKEHUS. JTY MONPABKY MOJKHO C/elaTh, YMHOKIB
cpefiHMe AMaMeTpPHl HA OTHOUIOHHE MCTUHHOTO CYTOYHOTO [BH-
menns Conanma m JIYHE K cpefjHeMY CYTOYHOMY [BHKEHHIO.
Taxk, ecam v, # v, 6yn3['r HACTHHHBIM M CPEHHM CYTOYHBIMU
asmxenuamu ConHNa, vy ¥ V,, — HCTUHHHM H CDPeJHHM CY-
TouEHIME ABEsKeEnAME JIyEE, dy M d, — HCTHHHEIM B cpegHIM

’
nuamerpamu Conuna, a dpy, u d,, — HCTUHHBIM U CPeIHEM [Ha-
MerpaMu JIYHEL, TO MeKIY HEME CYINECTBYIOT TAaKUe COOTHO-
IIeHusA:

” ’
, v v
f] . m
d8=ds.v"1 dm= mTy
8 m

Apna6xara B gactu 1V, mpasminax 39, 40 mpusogur cie-
OyoIiye IPAaBUJIa NJs BeIWIMHL TeHM 3eMiu, H3MepsaeMoi
BO BpeMA BaTMEHHIi:

JnnHa 3eMHOM Paccroaame mesxny
TeHHA __ Conmnem m 3emieit Jmamerp 3eman
Juaverp 3emmm  Jlmamerp 3emam — Jlmamerp Conmma ’
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Jmaverp Temm Semuim ma ayHHO# Op6HTe=
([InuEa 3eMHOHE TeHH — paccrosHme 0T JIYHH f0 3emiam) X
X Mumamerp 3emim
JlnnHA 3eMHON TeHH

Ha puc. 18 S, E u M — coorsercrBenso nesTps Connmna,
3eman u Jlymei: S,S, = d; — muamerp Coxnmna, E.E, =
= d; — gmamerp 3emiau, gurypa 0SS, — Tak Ha3HBaeMHi
«konyc team», ES = R, — paccroanue or Coxrna no 3emin,
EM = R,, — paccrosume ot 3emiu fgo Jlyuel, OF = L —

K £,
4, 3
s - [ q
4, 3 b
Puc. 18 5,

mamea 3emHOM Temm, L,L, = S — nmamerp TeHum Ha IYHHOU
opbure. Torma
EO _ EE, _ EE, _ EE\4+EEy,  EE, _
A E, T AS) T ASy T AlSi1+ A4Sy SiSy— A4y
E By
S182—E By’

ES-E\Ey _ B4,
SS,—EE, "ml= a,—d,'

LL, _OM _ OE—EM

EE,  OE  ~ OE
E,\E,(OE — EM)

~ OE J

caemoBaredapEo, EO =

cIeloBaTedbHO, L1 Ly =

d (L—R
nIn S=°(T"’).

d R
Ilpomomxas pmanee, maxomum S = d, — =,

L
dR_ (d,—d)
?
dee

IlopcraBuss 3nagenue pisa L, ameeM S = d, —
R

win S = d, — (ds — d,) —==.
R&
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Ha mporssennm mimTeibHOTO Hepuofia Bpemen:m 6Gpax-
MaHH M3Jarajy TaKO# Mu() 0 MPUIMHAX 3aTMEHHi: Gorm, mo-
JyYMB (HAOUTOK GeccMepTus» — aMpUTy, HPUHAINCH IHTH
ero; Korja sxe fpakod Paxy TaiikoM momoOpalics K HAIUTKY H
npuaokuica K dame, 1o Conane u Mecsarn paso6iaagunn ero.
B ruese 6or Bumny orcex Paxy romoBy, HO Tak Kak aMpuTa
ycmesja JOWTH H0 TOPJa, TO FOJOBA OCTAJIAch 0eCCMEPTHOM.
C Tex mop roioBa Paxy, muras memaBucrh K Comamy m Me-
CAIly, BEUHO IpecieqyeT WX M BPEMA OT BPEMEHM IBITAETCH
HX IPOTJIOTUTH — BOT OT Yer0 IPOMCXOMAT COTHETIHEIE U JYH-
HHe 3armeHuma [22, c¢. 30—34].

ApuabxaTta GBI DIEePBEIM, KTO OTOIIEJ] OT TAKOTO IpPeJCTaB-
JieHUsA W TPWBe] HAayIHOe OObACHEHWE COJHEYHHIX W JYHHEIX
sarmenuii. «JIyna satmeBaer Coimre, m 3eMisa CBoeit OTpoM-
Hol Tembio 3aTMeBaer JIymy. Horma B KoHme MCTHHHOTO JYH-
HOro Mecama, [T. e. B mosoaymuel, JIyma, Haxomacs BGIM3M
ofHO# m3 Touer mepecedenus op6ur [JIymer m Commmal, sa-
caonser CosHIe, WM KOT/a B KOHIle IOJOBUHEI MecAna, [T. e.
B moanoxysue], JIyna BXOQuT B TeHb 3eMIHd, TO 9TO €CTh Ce-
pequHa 3aTMEHMs, KOTOPOE IPOMCXOIUT MHOTJA [0, a WHOITA
mociie KOHIA MCTHHHOTO JYHHOTO MeCANa WU IOJOBWHEL Me-
cama» [wacts IV, mpasmma 37, 38].

Jra HayYHasgd TeOpHUA BhI3BaJa KPUTUIECKYIO PEAKIUIO
Bpaxmarynrsi; B riase 21 cBoeit cugnxanTsl oH nucai: «Cpean
Jofieil eCTh TaKue, KOTOPEE AyMAaloT, 9TO 3aTMEHUSA HE BHISH-
Barotca I'oioBoii. AT0 aGeypaHoe MHeHHMe, UG0 5TO OHA BHISHI-
BaeT 3aTMEHUs, U OOJBIIMHCTBO ;KUTENe MEpPA rOBOPAT, UTO
AMEHHO OHAa BHI3HBaeT uX. B BeJaX, KOTOpPHE €CTH CJIOBO
60;xme, us ycr Bbpaxmsr rosopurcs, aro 'osoBa BEI3EHIBaeT 3aT-
menus. Hanporus Toro, Apuabxara, njs Hamepexkop BceM, U3
BPAJKIH K YIOMAHYTHM CBAIMEHHEM CI0BaM YTBEPIKITAET, ITO
3aTMeHUe BEI3EBaeTcs He ['0JI0BOi, a TOAbKO JIyHOIM U TEHBIO
3emid... ITH aBTOPHI OJKHB IPEKPATHTh CBOE COMPOTHUBIIE-
ame GOoIBPMUHCTBY, W60 Bce, 9T0 ecTh B Bemax, B «CmpuTm»
z B «CaMxuTax», — BEPHOY.

Oco0miit uHTEpEC BEIBHBAIOT pacCys:KmeHMA ApmabxaThl o
BO3MOKHOCTH ABMKeHua 3emiun. On ropopur: «Hak genoBek B
JI0JKe, ABIKYIIEHCA BOEpel, KajKeTCsd HEeMOABMKHBIM Ipef-
MeTOM, [IBUTAIOIMUMCS Ha3aJ], TaK jKe TOYHO HA JlaHKe 9eJ0BeK
KayKeTCs HEeIOABMYKHEIM CO3BE3[HAM, IBHTAIMMUMCA Ha3aj] B
3amajfiHOM HANpAaBJeHWM IO IpsAMo# amaummy [gacts IV, mpa-
smio 9. Ilospuelimue KOMMEHTATOPH WHTEPUIPETHPOBAJIM DTO
caegyomum obpazom. HabGmomarens, HaxXolsach HA 9KBATOpe
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3emi, BpAIIAIONmEHCcss K BOCTOKY, KayKeTCS HEIOJBIKHEIM
He6eCHEIM 00BEKTOM, ABIKYMEUMCA K 3aHaly. I{ak Ml BUIUM,
pedb HAeT O CyTOYHOM BPAIIeHMM 3eMIH. JTO BHICKA3HIBAHUE
ApnabxaTh DOABeprajy KPATHKE HE TOJBKO KPENH, HO B PAJ
mosgHeAmux acTpoHoMoB. B mauame VI B. ero ompoBepraxn
Bapaxammxupa, a B VII B.— Bpaxmarynra, KOTopsIi mucan:
«JocnemoBarenu ApumabxaThi FOBOPAT, 9TO 3eMIS IBUKETCH,
a me0o moxomrea. Ho B ux onmpoBep:keHue OBII0 CKa3aHO, 9TO
ecyiu GBI 3TO OBLIO TAK, TO KAMHME ¥ IepeBbA yIaju Gbl ¢ 3eMIm»
[4, c. 254]. U panee: «ApuaGxara mosaraer, 9TO 9eThipe IOTH
CYyTh YeTHIPe PaBHEE JOJU YaTYP-IOTHM; CJIAEHOBATEIBHO, €ro
MHEHHZE OTIHYaeTCA OT W3JIO03KeHHON BHime BepcuH «CMpHTHY,
a mMeIoNuil OTINYHOe MHeHUe — NpOoTUBHUK. A Bort Ilaymuca
3aCIy;KMBaeT MOXBAJK 32 TO, 9TO OH CHeJaj, uG0 OH HE BCTY-
maer 8 mpotuBopedne ¢ Kumroir «Cmpurmw [4, c. 328].

Oco0uiii HHTEPEC K 5TOMY BHICKa3HBaHU0 ApuabXxaTh mpo-
aApui BupyHm, Korja 3HAKOMMJICA ¢ TPYHAMU UHOUACKUX &CT-
pouomoB. IlpuBons ciosa Bpaxmarynrst o Tom, 4ro0, eciu Gk
3emiia Bpamajiack, 3T0 HE MOIJO Obl OBITH B FAaDPMOHUHU U COT-
JIaCOBAHHOCTH ¢ «<MUHYTaMu HeGay (MUHYyTaMu HeGECHOro DKBa-
TOpa, HABHIBAEMBIMI WHIUAINAMY «B30XaMHU», TaK KaK KayK-
7asg ero MUHyTa, T. e. 1/60 rpagyca sToro Kpyra, IpoOXO[HATCSA
3a BpeMs ORHOTO B3foxa), bupynu rosopur: «Ilpenmomoxmm,
9TO 9TO BEPHO W 3eMIsl COBEPINAET MOJHHIA 0GOPOT K BOCTOKY
3a 9TO UHCJO B3OXOB, KaK COBepmaer ero u HeGo, COrIacHO
€ro MHEHUIO, OJJTHAKO, T/ie }Ke NPeHATCTBHEe TAPMOHUYE U COTIa-
coBamHocTH [Bpamienusa 3emiau u HeGal? K ToMy ke Bpama-
TeJIbHOE IBIKEHNEe 3eMIM HUCKOJHKO HE MOPOYUT ACTPOHO-
MHUM, 3 BCe ACTPOHOMUYECKUE SBIEHHUA PaBHO HMPOTEKAIOT B
coryiacmu ¢ TMM ABmEKenmeM» |4, ¢. 255]. B 1o e Bpems B
apyroMm cBoemM Tpyde — «Hamome Mac’yma» — Bupynm or1-
pumaeT BpamieHue 3eMiM, XOTH ¥ 37eCh HOJICPKHBAET, UTO
9TO [BU;KEHUE HE HPOTUBOPedIM0 0K IPUHOUIAM acTPOHO-
MHH, HO OHO IPEACTABISETCA HEBO3MOKHHIM IO APYTUM IIpH-
upnam [5, ¢. 218]. Ot mpuumEE — QU3MIECKOTO CBOMCTBA.
Ilo mMueruio Bupyum, eciu 6ei 3emisa ABUTAJach TaK, TO OT
Hee OTCTABaJIO OH BCe, 9TO OTAEJEHO OT Hee: JeTANas NTHIA,
TpeaMer, GPOIIEHHHH BHCOKO K He0y, miau o0ilako, BHCsMee
B Boszyxe [5, ¢. 272]. B 1o ;xe BpeMms, KaK 0TMeJaJ0Ch BHIIIE,
ApmaGxara B CBOMX IPEACTABICHUAX O CTPOCHHH HeGeCHOM
cheps mcxoguT M3 TOTO, YTO 3eMiA MOKOUTCA B Ientpe Bcee-
JIeHHOM.

Taxum o6pasom, MOKHO Ipefmojaratb, 4ro Apmabxara,
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Kak ¥ Bciaeld 3a HuM DBupymm, cumran gBuskenme 3eMIH BO3-
MOJKHHM INIOb TEOPETUYECKH; B CBOMX jKe MIPAKTHYECKHUX
pacuerax OH OCTABAJCA HA TOYKE 3DPEHHAA HEHONBYMKHOCTH
3emum. Ero paccyssieHus o BO3MOKHOCTH [BUKEHHS 3eMIH
MOJKHO PacCMATPHUBATh KaK COO0paskeHUs B MOJIH3Y OTHOCHU-
TeJbHOTO Xxapakrepa aBumkenus. «Ilpm Gmarociaosienmu 60-
ra,— mucax Apumabxara,— [paroneHHsie 3aTOHYBIOHE COK-
POBHUIA UCTHHHOTO MO3HAHUS GRIIM CHACEHH MHOIO C IIOMOIIBIO
JMOAKM MOEro COOCTBEHHOTO pasyMeHMA M3 OKeaHa, KOTODHI
COCTOMT M3 HPABIJIBHOTO W JIOKHOTO 3HamWA» [dactp IV, mpa-
Buio 49].

W3yuas B3raansl ApumaGXaTH 1 ero mMocieoBaTele 0 CyTa
mupospnanus, Dbupyazm ormedaer: «CropomHukum ApmabxaTs
ropopsar: «HaM gocTaTogHo 3HATH TO HPOCTPAHCTBO, KOTOPOTO
HOCTUTAI0T COJHEUHEIE Jy4M, M HaM HEeT HYMIH B TOM, KyAa
OHH He J06upanTcsa, X0TsA OH 0HO GHIIO 096Hb BEIHKO CaMoO IO
ce6e. To, 10 Tero He AOCTUTAIOT CONHEUYHEE JIYyUd, HE MOJKET
GBITh IO3HAHO YYBCTBEHHHIM BOCIHPHATHEM, a HENOCTYIHOE
9yBCTBY He MOsKeT OBITH mosHamO» [4, ¢. 217]. Moxuo roBo-
puTH 0 mpuBep:xeHHOCTH ApmaGXaTH K (HI0COPCKOA MmIKOIe
JIOKAATUKOB — €UHCTBEHHOMY (PUIOCOPCKOMY HAUIPABICHIIO
B HCTOpUH WHAMACKOHX OOMECTBEHHOM MEICIH, KOTOPOE IOJI-
HOCTBI0 HMCKJII0YAJI0 HEAJHUCTHIECKOe HMCTONKOBAHUE €CTEeCT-
BOHHHX ABJEHAN. JTa mosmnuma ApmabxaTsH HamLIa OTpasKe-
HUE B er0 HayYHEX KOHIENIAAX, B YaCTHOCTH B BEHICKA3KBAHAN
0 BpalieHuu 3eMJH BOKPYT CBOEHl OCH M B TEOPHH COJTHEIHHX
O JTyHEHHX 3atMeHmii [8].

Cmegyer OTMeTHTH, YTO KPHTHKE IOIBEPIIIMCH HMMEHEO
acTPOHOMHIECKYIe Pa3felH counHenna Apmabxars, Torga Kak
MaTeMaTHYeCKas JaCThb, He CBABAHHAA C TEOJNOPHYECKOM Tpa-
manueii, 6b11a 6€30roBOPOYHO MOAMEPIKAHA U IMOJXYIMIIA HAJb-
Helimee pasBurtue. Bapaxammxumpa m Bpaxmarynora me craiu
HayKe YTOYHATH NPUGAMKEHHbe GOPMYIH 06'beMOB MUPAMUILL
u cdepw (zacts 11, mpasuna 6, 7). Bpaxmarynra passui gamee
MeTo[ ApraGXxaTH [JisA PelleHns HeOnPeIeIeHHOT0 yPaBHeHUA.

O cymebe Apmabxartei mocie 499 r.— roma mHammcamHA
«ApuaGxatnm» — HaM HUIET0 HE HM3BecTHO. «MHe He yHamoch
HaTH HA OfHOM Kuurm Apmabxarsl,— mucaix Dbupymrm.—
O ero TouYKe BpeHwsa A 3HAK TOJBKO IO H3IOKeHUI0 Bpax-
Marynors, ¢ ero cios» [4, c¢. 327].

7 Bce-rakm mpenm ApuwabGxaTH HAMIU CBOWX HIPHBEPIKEH-
IeB ¥ IPOMoJIIKaTese He ToIbKo B Vumnm, HO u 3a ee mpefie-
JIaMa.



3axmouenne

Nunuitckas Hayka OKa3ajla BHAYUTEIHHOE BO3/leHCTBHE HA
mayry Kuras, crpan Bamxuero u Cpegnero Bocroka u Cpep-
Heil Aswmu.

Bwumecre ¢ Tem Ha pasButme Hayku B MHnuu okasanu BIAsA-
HEe rpedecKas U JpeBHeBAaBHIOHCKasa Kyiabrypa. Tak, Bapa-
XaMEXUpa HNPUBORUAT SHAYEHHA CHHOAMYCCKAX IEPUOMIOB
Carypua u IOnurepa m curopmaeckoi nyru Benepsi, coBmagaro-
mye ¢ BaBIIIOHCKEME. B acTposormueckoM tpakrare «fIBama-
mxarakay (III B.) ymorpe6isiorcsa BaBMJIOHCKME JIHHEHAHEIE
MeTOJbl BHIYUCJEHUA ILIAHEeT.

OupenielieHHOe BIUAHVE HA MHAMUCKYIO aCTPOHOMHUIO OKa-
saja rpeveckas Hayka. Ha 310 yKasmBaloT, HampuMep, Has-
BaHuUs HEKOTOPHIX CHANXAHT: «fIBana» (rpedeckas), «Pomaray
(puMcKas, IMEIOTCA B BUAY 3JIHHUCTHIeCKue crpambr). WH-
AMiACKWe Y9eHEe B3aMMCTBOBAJHE PAL IPEUIECKUX aCTPOHOMMU-
9eCKHX TepMEHOB — ,junra* — A MuHyTa“;  Xopa“ —  wac,
,Topockon"; A KeHApa“ — , aHOMAJHA“; , UKBAMHTpA“ — ,X0Op-
na“. B ceoem acTponorndeckoM counHenuy «BpuxaT-mrarakay
Bap axaMuxupa mpHBOJUT Ha3BAHAS 3HAKOB 30AMaKa, KOTOPEIO
TaK;Ke 3aMMCTBOBAaHH M3 I'PeYeCKOro aAsnika [23].

XoTA TOMYIKOM K Pas3BHTHI0 HEKOTOPHIX Pa3NeloB acTpo-
HOMHH ¥ MaTeMAaTHKM DOCIYKUJIU BAaBUIOHCKHE H IpedecKue
ufeu, MHAMADE He IPOCTO CIEH0 KONUPOBAJIY UX, & HOBEPTIR
BHAYUTENbHON W COBepIIEeHHO HE3aBHCHMO¥ mepepaboTKe Kak
B oTHOmMEeHuUM O6OMe#l TeopWM, TAaK M B OTHOIICHHH 3HAUCHHH
pAfa wuciaoBHX KoucraHT. CpaBHeHwe [gomepmero o Hac
tercra «Cypem-cugaxanTsly [79], Koropmit matupyercs X B.,
A W3I0KeHuWe 3TOT0 Tpakrara Bapaxammxmpoir B «llamua-
CHIIXaHTHKE» HALJIAJHO MOKAa3EBaeT, 9470 mepepaboTka I Mo-
IupEKanusa OPOIOJKAJIACh HA HPOTSIKEHNN MHOTHX BEKOB.
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B pane ¢iyuaés, HanpuMep B TPUTOHOMETPUM , HHAMAIBI, OCHO-
BHIBASCH HA TPEIECKHEX HAEAX, OCYIIECTBIAIA CyMecCTBcHHEE
npeo6pa3oBaHysa, 9TO MOCIYKHIO HAYAJIOM TPHTOHOMETDHH
KaKk YYeHHA O TPUTOHOMETPWYECKHX BEJIWYHHAX.

ITpoHMKHOBeHNE MHAUACKAX ACTPOHOMHYECKHX H MaTeMa-
rudeckux uaeir B KaTal oTHOCMTCA KO BpeMeHH pacipocTpa-
mepna B Hurae 6ymgusma. B VI—VII BB. ¢ camckpura Ha
APeBHEKHTANCKUHA ASHK ORIV IepeBeleHH HEeKOTOPHE acTpo-
HOMHUYECKHE CH/IXAHTH; BO3MOKHO, UTO Cpefu HUX OHIa I
«Apuabxarusy. B VIII B. Ha npeBHeKuUTaficKuii GBI mepese-
IeH Tpakrar o0 mHEEACKOM Kajienaape. B To ke BpeMsa B Ku-
TaliCKOH acTPOHOMHYIECKOH JUTepaType MOSBHINCH CBEIEHUS
06 MHIUACKAX TEOpPUAX ILIAHET U 3aTMEHUM.

K VIII B. oTHOCHTCA HadYallo IMHPOKOTO B3HAKOMCTBA C
upnesmu Apmabxarsl B crpaHax Baummaero u Cpegrero Bocroka
u Cpenneit Azuu. «B 156 r. xmmxpst [1. e. B 773 r.] us Uagun
B Barmax npuGEa 9e10BeK, BeChMa OCBE[OMJICHHEIA B yIeHUAX
CBOE# pPOAMHEL. JTOT 9ejoBeK Biafen npmeMoM CuHAXWHT,
OTHOCAINUMCS K JBIDKEHHWAM CBEeTUJ] M BHUWCIEHUAM C IO-
MOIIbI0 CHHYCOB, CIERYIIEX depe3 deTBepTh rpagyca. On
3HAJ TaK/Ke pAa3JUYHbie CIOCOGHI OLpefeATh B3aTMEHHSA M
BOCXO0[] co3Be3quil 3onmaka. OH coCcTaBUI KPAaTKOe UBJIOKEHEE
OJHOTO COOTBETCTBYIOIET0 COYMHEHHUA... B 3TOM COUMHEHHU
Kap[afKa ObLIY BHYUCIIEHH Yepe3 MUHYTH. Xanud mpukrasan
IepeBeCcTH WHIMACKHN TpakTaT Ha apabCKuil AB3HK, YTOOH
MycCyJbMaHe MOTJIH DpmoGpecTs ToYHOe 3HaHwe 3BesH. llepe-
Boj Gu1 mopyden Myxammeny, cumy U6paruma am-Dasapu,
KOTOPHI HePBHY U3 MYCYJIbMaH OTHAICHA YIIyOJIeHHOMY H3Y-
genuio acTponoMuu. IlosHee 9TOT mepeBOs aCTPOHOMEL Ha3Ba-
au Boapmmm Cummpxmemom» [34, c. 171].

Bupynu yxassiBaeT, 970 HOpuesi HHOUACKOTO aCTPOHOMA
Kamxku cocrosncs meckoxbko pamee, B 771 r. Hauka mpumses
OBa COUMHEHWMA WHAMMCKOTO MaTeMaTuKa u actpoHoma VII B.
Bpaxmaryorsi: «Bpaxma-coxyra-cugaxantay u <«Hxammak-
xagpaKay. Dasapu BEIOOJHUI HECKOJHKO COKPAIEeHHEA mepe-
BoJi o6oux coumHeHui W 06paboTan uX B Bufie TPAOUMUOHHBIX
I MYCYJbMaHCKON HayKH 3WKeil — Tabuamm ¢ HeoGXomu-
MBIME [OSICHeHHAME 1 peKoMeHmamusamu. IlepeBom-o6padoTKa
OepBOro TpakTaTa moaydus HasBarue «Bompmoi Cungxwspy,
B orimuge oT Apyrux obpaboror cmpmxamtT Bpaxmarynrs.

«Bonpmoii CHHAXHHMY, IO YTBEP:KAEHUI0 MCTOPUKA apal-
croit acrporommu K. Hannwno, «mpocmasuics cpepu apaGos
TaK, 9YT0 OHM PabOTAIH MCKIOYUTEIbHO MO HEMY BILUIOTH 10
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maeil an-Ma’Myna, Korma HAYaJ0 PACHPOCTPAHATHCA YICHHE
ITronemesz B [cepe]l acTpomommueckmx pacueToB m Tabammy
[5, ¢. 190].

K xommy VIII B. «ApuaGxarmsa» GLIa TakKe mepeBefeHa
Ha apalOCckuii A3HK HOJ Ha3BaHUEM «3UMK ajd-Apmxabxapy;
Ha 9TOT IePeBOA CChLIajicA, B vacTrocTH, Bupymm. Tarumum
o06pasoM, y:Ke B caMmblii pamHuiA Hepuoj] 3HAKOMCTBa apabo-
ASHYHHX YYeHBIX ¢ HHAMACKON MaTeMaTHKOHE H acTPOHOMHEeH
OHZ BINIOTHYIO NOBHAKOMHUJIMCH C HAYYHHIM MHPOBO33PEHHEM
Apnabxats au60 @O HEIOCPEACTBEHHOMY I€PEBOLY €0 COYH-
HeHHsA, Jub0 B WMBIOKeHHH APYTHX yIeHHX. VIsydenume wmmH-
OUACKON HayIHOU Tpamumuu mpomgosxainocs m B IX B. Tax,
Xopeamu, aBTOp IMUPOKO M3BecTHOTO coumHenusa «00 muaui-
CKOM cYeTe», CHITPaBINero 3HAYATENBHYI0 DOJb B PacIpoCTpa-
HEHUY DO3UMUOHHON NeCATHIHON CUCTEMBI CIUCIEHNA, CO3LaeT
cBO# 3uMmK, moayuuBmumii HasBaHme «Manwi CuEgXUHIY.

IIpu mepeBomax Ha JaTHHG apa0CKAX HAYYHKIX COIMHEHUA
pAQn upeii ApmaGxaTh CTAIN JOCTOSAHNEM 3aMaJHOEBPONEHCKIX
CpeqHEeBeKOBHX YydeHHX. Haubojiee paHHMM CIUTAeTCHA Ja-
THHCKHA TepeBOJ acTpoHOMWIecKuX Tabamm Xopesmu, BEI-
monaenunid B XII B. B Ucmamum. [[pyroit HesakoHYeHHEIA
mepeBof 9TuX Ta0aum O 00HAPY/KEH B OTHOM M3 KOJJIEKei
Oxcgopra. K XV B. oTHOCHTCA NTaTWHCKUN HepeBOJl aHOHMM-
HOM apabCckoil pykommcu, Koropasa Haummaerca ¢ 3102 r. mo
H. 3.— JlaTH, ABIA0MelicAd HadajJloM ONHOTO M3 HHIHUCKEX
JIETOCYUCIEeHUH; B 3TOH jKe PYKOINCH BCTpedaeTcs WHAMMCKAA
¢fopma cumHyca.

Neropuky Hayku OGBHYHO YKA3HIBAIOT HA IPAMEIE IePEBOIEL
Ha apaOCKE# fA3HK ACTPOHOMUYECKUX M MATEeMATHIECKUX pa-
60T HEemOCPEe[CTBEHHO C rpedecKoro opurmuana. Ho, Kax Mu
BHVM, CYIIECTBOBAJ eIle OfUH WOYTh HEPeadd DIIHHUCTH-
YeCKMX BHAHWI YYEHHM CTPaH HMcjIaMa — depe3 HHAUACKYIO
HayKy. 9TOT OyTh OBLI [IUTeNbHHM, HO, 6e3yCI0BHO, BeCbMa
minomorBoprEM. Vmen ApmabxaTil He TONBKO OKa3aju BIHA-
HUe Ha pasBHTHEe MaTeMaTHKH W acrpoHomunm B Wuamm, HO I
CooCOGCTBOBANM PAa3BUTHIO OTHAEIbHHIX HANPABIEHWA TOYHHIX
Hayk B crpanax Bamxmero m Cpemmero BocTtoka m cpenHeBe-
KoBoit 3amaguoit EBpome.
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