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IIpepmcnosue

4 cenra6pa 1973 r. mcomoarsaerca 1000 ger co guA pome-
HHUA BEJIHMKOTO CpPeJHEea3HmaTCKOr0 YIeHOTO-dHIOWKJIOMEeJUCTa
AG6y-p-Paiixana an-Bupynm.

TBopuecrBo Bupyum 6rio mpegMeToM W3yYeHHS MHOTHX
yviernx. B 3amapnoit EBpoune ¢ Tpymamum BupyEm mosmako-
muaach Tonbko B XIX B. Gmaromapa meareabHOCTHE J. 3a-
Xay, HepeBOJYAKA, KOMMEHTATOPA M H3HATeIsI ABYX QyHHaMeH-
TaIbHHX coumHeHUA Bupymm — «Xporoaormm» m «ugum».
VYike 9TH TPYAB DoKaszaiu, 4To BmpyHm ciegyer mocra-
BUTh B OfMH pPAJ ¢ KpyuHeidmumu ydeHnMu Mupa. Cpense-
BeKOBHH BocTok Jad MEpYy MHOTEX BHAAIOMAXCA YIEHHX, HO
Bupysm, mo 06pasHOMy BHPpayKeHHI0 PYCCKOTO BOCTOKOBeZA
B. P. Posena, BosBHIaeTcA Haj HAMH, (I0J00HO BepIIHHEe,
OKPY/KEHHOX IeNHM PAAOM HOUKOB, TOP M XO0JMOB» 1.

B 1948 r., xorma ormewamocs 900-ierwme co gHA CMepTH
Bupynm, B mameii crpare 6511 cosgar Komurer mo maygenuio
¥ NOIyIApH3alWH €ro HAYYHOTO HACAeAuA. 3a dTO0 BpeMs
Ha DYCCKOM M Y30GeKCKOM M3HKaX H3TAHH «X POHOIOTHY,
«Aegmsy, «leopesus» u «Munepamorasy Bupyru, HekoTopie
MaTeMaTHYeCKHe TpPaKTaTh H (HIOCO(CKasa mepemmcKa C
N6n Cunoit. 'otoBarca k meuatn mepesogs «Dapmakoraosnmy,
«Harmona Mac’yna», «Hayku 3Besny, moaroro texcra «Xopmy,
«HRaprorpagum», «Acrponabmii», «Cdepuxm» H HEKOTOPHX
OPYTEX TpakraToB. B 5Toif KHWre mPHUBEIEH mePeBOI TPaKTa-
tra Bupyum o cexcranre. CoBeTCKHil YuTaTeNh MOMYIUT BO3-
MO}XHOCTD IT03HAKOMHUTBCSA C OCHOBHHIME Tpymamu Bupyru m

1 B. P. Posen. Alberuni’s India..., ed. by Dr. Ed. Sachau. London,
1887.— «3amuckm Bocrt. orf. mMo. Pycckoro apxeomormy. oGmi-Bay,
1888, r. III, crp. 152.



COCTAaBUThH IOJIHOE IPeICTaBIeHHe 0 MHOT00Gpasum ero Hayd-
HOTO TBOPYECTBA.

IlpennaraemMas KHHTa — OYepK JKUBHM M EATEIHHOCTH
Bupynu, ocHOBaHHEI Ha W3y4eHHH KAaK OOYOJMKOBAHHEIX,
TaK W elle He M3JAHHEIX €ro mpousBefeHuil, B paGore HaJ
KOTOPHME OPHHUMAIN YIaCTHE aBTOPEHL.

I rmaBa kEErm Hammcama BceMm TpeMms aBropamm, 1I, V
z VIII rnaBsr — B. A. Posergenbnom mw M. M. Posxanckoi,
VI mVII rnaBer — M. M. Pomancroit, 11l ramaBa m comcok
tpynoB Bupysu — B. A. Posendenbmom, IV rmaBa —

. K. CoromoBckoil, [aThl KU3HE U AeATEIbHOCTN Bupyswm
u ykasatenb uMeH — B. A. Posendensmom mw 3. K. Coxomos-
CKOM.

ABTODH CIUTAIOT CBOWM MPHATHEIM JOJTOM BEPA3HTh cep-
NeYHYI 6JarofapHOCTh JOKTOopaM (H3UKO-MaTeMaTHYeCKHX
mayk I'. II. MarBuesckost u A. II. IOmkeBuay u morTOpy
¢unonormueckux Hayk II. I'. ByarakoBy 3a meHHEIE COBETHI
Opu HOATOTOBKE KHUTH K IEYaTH.



lmasa mepsBas

/Kusnp m TBOpYECTBO

A6y-p-Paiixag Myxammen u6m Axmen an-Bupymem (mim
Bepynn) ponuncs 4 cerrabps 973 r. B r. Hare, npesreii cro-
anme Xopesma (EpHe r. Bbupyaun Haparammaxckoir ACCP).
Xopesvuen, m0 OPOUCXOKIEHWI0, BUPYHNW OpUHAMIEHKAL K
TOMY HPAHOA3BHIHOMY IUIACTy PAHHECPENHEBEKOBOTO Hace-
neHus XopesMa, KOTOPHM, BONTAB MHOTOYUCIEHHEIE TIOPK-
CKUe DIeMEeHTHI, CTAJ BOOCAeACTBUH STHHIECKOH OCHOBOM COB-
PeMeHHBIX X0Pe3MCKAX y30eKO0B.

B X B. XopesM, ceBepo-3anafHaA OKPamHA CPeIHEA3HAT-
CKOT0 KYNBTYPHOTO MHpa, BXORZHI B C€OCTaB TOCYyHapcTBa
CamamuI0B, HO IPAKTHIECKHU COXPAHAT HOTUTHISCKYI0 CaMO-
CTOATENBHOCTH. lIpaBmim uM xopesMmaxm w3 guHAcTHH Ad-
purnnos ¢ pesmmennueir B8 Hare. Boaromaps csoemy reorpa-
QUYECKOMY IOJIOMKEeHHI0 X 0pe3M OKa3ajcs Ha HmepeKpecTHe
B)KHKX OYTeH MeRIyHApOmHOA ToproBam — u3 IloBomKbs
gepes Cpenaroro Asuio B Morronuio, Kurair m Vpan. Kpome
Toro, X0pe3M BeJ MUPOKYI0 TOPTOBIIO ¢ KOIEBOH CTENIbBIO.

Bo Bropoit momosmre X B. pocT TOproBiam ¢ BocrowHoit
EsBpomoit cmoco6cTBoBa pacmBeTy KpaWHero ceBepo-3amaj-
Horo opmocra crpamsl — r. ¥ prerwa (I'ypragmxa) u daxTu-
YeCKOMY pa3OeleHdI0 CTPAHBH Ha [BA CAMOCTOATENBHEIX TO-
cynaperBa: CeBepuniii Xopesam co croammeir B Ypremue —
pesunernua smupa u I0xumi Xopesm co croruner B Hare —
pe3umeHIHN X0pe3MImaxa.

O pamHEX rofax kusHd BupyHN HM3BECTHO 0YeHb MAlo.
Ero muc6a (oposBumme o MecTy pOMcOenus) — Bupynm, Be-
POATHO, IPOUCXOTNT OT CI0Ba «6WpyH» (DpemMecTse) ¥ O3HA-
gaeT «4eNM0BEeK M3 IpPefMecThay. ITO [aeT OCHOBAaHHe Hpef-
moJarath, 94To BUpyHU poauica He B CaMOM TOPOXE, a B OfI-
HOM M3 OPHMLIKAIOMWX K HEMY peMeCIeHHHX I0CafoB H,
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BO3MOJKHO, CaM BEINIEJ W3 DPeMecieHHOA cpembl. B mouan3y
TAKOT'0 IPEJHIOJIOKEHUS TOBOPAT CI0Ba ONHOI'0 W3 €ero CTH-
xorBopenuii: «He sHa0 g, mo mpasme, CBOEro pPOROCIOBUA.
Benr a He 3HaW mo-HACTOAMEMY CBOEro efa, Aa X KaK MHe
3HATH Jefa, pa3 g He 3Hai0 ormaly . CBoro MaTh OH Ha3HBaer
CHOCHIRINUIEH TPOBY, MOMIePKABAA 3THM ee MPOHUCXO0KIeHEE
W3 COUWAJBHLIX HH30B.

Ecrs m gpyroe ob6bsacHenne mvenm DBumpymrm. V3BecTHbIH
reorpad XIII B. Aryr, mocermmuit Xopesm He3amoaro o
MOHrOJBCKOTO HammecTBus, B cBoem «Bmorpadmaeckom cio-
Bape» IPUBOMHT CO CIOB MECTHHIX JKHUTEJIEH Takoe 06bACHeHTe
muc6s BupyHm: cioBoM «OGHPYHH» XOPEe3MUANE HAa3HIBAIK
Ka)KIoro, KTO DOKWHYJ CBOI0 poguHYy, a BupyEm moxmman
ee TPWKMIH 2.

Bosmoxuo, 9T0 mMeHHO mpomcxo:kmenme Bupymum HaIo-
JRUJIO OTIEYATOK Ha ero o0ImecTBeHHO-IOMNTHIeCKHe B3TIANE
M HaYYHYIO HO3UIHNI, KOTOPHE BO MHOTOM CHIBHO PacXOqd-
IHuCh ¢ OPUOMATBHEIMEA IMOJNOKeHHAMHA MYCYJIbMaHCKOR HOT-
Matuku. BecbMa BepodaTHO, 9TO 3MeCh MOTIIM CKa3aThCA H €ro
CBA3M ¢ KapMaTaMH — HPOTPECCHBHOHR MM CBOEr0 BPEMEHH
CeKTol, pesKo BpaxkmeCHol ofummaipHOMY UciIamMy. Bpan an
MOXHO CUMTATh CIYYalHBEIM TaK:Ke B TO 00CTOATEIbCTBO, 4TO
ONHEM W3 IepBHX coumHenmii Bupyrm Geima «Kumra o6 ms-
BecTHAX 00 ,0meTHIX B Oeloe m KapMarax», Coflep;KaBmad,
HO-BHAMMOMY, OOMHpHEE CBeJeHAS 00 HCTODHE HAPOTHBIX
meumxernit B Cpenmeit Asmm B VIII —IX BB.

Hauano mayumoit mesarenbHocT:m BumpyHEm oTHOCHTCA KO
Bpemenn upasnenus A6y AGmaniaxa, HOCIeTHET0 XOpe3M-
maxa U3 JUHACTHH AQPHTHIOB.

Kar B smoxy Bupysm Gbul meHTPOM peMeClIeHHOTO Ipo-
H3BOJICTBA W KPYMHHIM TOPTOBHIM OYHKTOM cTpaEH. B Hsare
BupyAm monyYmi mM@poKoe W PA3HOCTOPOHHee 06pa3oBaHme.
CpefeHnit 0 paHAEX HTAamax ero KWSHA He COXPAHHUIOCH.

B Xopesme TOro BpeMeH:m NOAJep’KEBAIHCH TPaJHIAA
BEICOKO# KYJBTYPH [OOMCIAMCKOTO OepHofa, B TOM YHCIe
HaydYHAad TPAJUOEg, KOTOpad CIOMKUIAch IOJ BIHAHAEM
IPEeBHEBABWIOHCKON W TpedecKoll HAyKW. JTa TPAJUIOHEA CKa-
3ajach, HampuMep, Ha 0COGEHHOCTSAX Pa3sBUTUA acTPOHOMHH.
B Xopesme B cmiy ero poixm B MeKIYHApOTHOA TOPToOBIIe
YKUIIO 3HAYMTeNbHOE YUCIO BHXOANEB N3 IPYTUX CTPaH, cpefn
1 IMur. mo: Z. I0. Kpaukoscruii. Apabckas reorpaduIeckas IATEpaTypa.

M36p. cou., T. 4. M.— JI., 1957, crp. 245.
2 Tam ke, crp. 309.
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Aux OLIIM ¥ y9YeHHe: acTPOHOMBI, MaTeMaTHKM, Bpaud. Bos-
MOYKHO, YTO OOIMEHWE C PEeMECIeHHON CpeaoH, CBs3h C KOTO-
poit BupyHn mogmepmBan ¢ OeTcTBa, ABHIOCH BOOCJIEICTBUR
OJHO¥ W3 HPUYWH €ro CKIOHHOCTH K M3TOTOBJIEHUIO acTPOHO-
MHY6eCKUX A HHHX MHCTPYMEHTOB.

B Bayke Bupymnu mposBmi ce6sa Ipeskfe BCero Kak acT-
poHOM. [0 HefaBHETr0 BPeMeHM HAYAJIO0 €T0 aCTPOHOMHIECKUX
uccxenoBanuil oTHocHId K 994 r., Korga Bupynu mcoonumiaca
21 rop. II. T'. Byarakos pokasan, 9ro Bmpymm Bexm acrpo-
HOMUYeCKHe HAGIIONEHAsA, IONb3yACh aCTPOHOMUIECKAMHE
rabnumamn X aGama an-Xacuba (CoCTaBIeHHBIME He Aud X 0-
peama) eme B 990 r., T. e. OKOJIO CEMHAIATH JeT OT POmy 1.

Nrax, nepen mamm, I0-BATUMOMY, OPeACTaBUTENb COMAAN b-
HEIX HA30B,KOTOPHIA K CeMHANIATH TOfaM cTajl 0Gpa30BaHHBIM
aCTPOHOMOM W MaTeMaTHKOM. ¥YumrTeieM BupyHm GBUI JBOIO-
ponHEIX GpaT xopesmmaxa — dmup A6y Hacp Maucyp u6H
Wpar an-Ixa nu, aBrop yHAaMEHTAIBHEIX TPYHOB IO acT-
POHOMHUHF W MaTeMaTHKe, B 0COOGHHOCTH TpUroHoMerpum. V16H
Wpary upumapiesar ofue u3 Hauboiee coBepIIeHHLIX Hepe-
BozoB «Ceprkm» Menenasa # KOMMeHTAapuu K Heil (AMEHHO B
ero mepesome «Cdepmka» BIOCHENCTBHH CTala H3BeCTHA B
3amaguoit Espoue). B nocaenuwme romer yxu3au Bupynu remmo
BCOOMHHAJI CBOEr0 YIHTENS W eT0 CeMbI0, KOTOpPOX Ovln 065~
3aH CBOEM BOCHHTAHUEM:

«Cembst IpakoB BCKOpMHIIA MEHS CBOUMM MOJOKOM, a WX
Mascyp Basica BepacTurh [Mensly, — mumcan OH Ha CRIOHE
JeT B OOHOM U3 CTUXOTBOPEHMH, KOTOPOE COXPAHUIOCH B IIe-
pemade fAryra 2.

B Bospacre 21 —22 mer Bupyum KOHCTpPyHpYeT acTpoHO-
MHYeCKHe HHCTPYMEHTH W IPHMEHSeT HX NI OmpeneleHHS
KOODAXHAT MHOTHX HACEIeHHEIX OYHKTOB Xopesma. B srm
JKe TOEI OH HAGM0aeT COJTHEYHOE 3aTMEHIE U COOPYKAeT OIUuH
U3 IepBHX 3eMHHIX TNI0GYCOB, IPOBOIUT Cepui0 HaGHOmeHAR
IJIS OIpefelleHud yria HAKIOHA SDRIAOTHKY M IUIIET YIOMHE-
HaeMbi uM B «X poHosormum» Tpakrar «Vcuepmanue Bcex Bo3-
MOJKHBIX CIOCO60B B HOCTPOCHWUE AacTPOdsabmm» («Acrpons-
6um») m vacTmyHO Bomenmui B «XpoHoiorumo» «Tparrar o
TIPOEKTHPOBAHNY CO3BE3NUH W M300paKeHWH CTPAaH Ha IJIOC-
roctmy («Kaprorpaguioy). K sromy ke BpeMeHH OTHOCHT-

1II.T. Byaeaxos. Bupyum u ero «Teomesus».— B kH.: Bupyuu.
M36p. mpouss., T. 3. Tamxent, 1966, crp. 10—11.
? Tam sxe, crp. 10.
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cA coBMecTHOe HccienoBanne Bupyru u VI6E Wpaka B o6xa-
CTH C{epHMIecKOdl TPHTOHOMETPHUM, M3MO}KEHHOE B HAUMCAH-
Hoit «Ha umsa» Bupynnm «[{mmre asumyros» M6m paka u B
3aKOHYEHHOHX HeCcKoJbKO mo3ke «Chepurer Bupynm.

Oprako BCKOpe HONUTHYECKWE COGHITHA BHHYIuIA Bu-
PYHEH OpepBaTh Hayd4HGLIE BadATUA W MOKAHYTH PONUHY.

B 990-x romax mom ymapaMm KoueBHIX IIeMeH, BO3IJIAB-
aasmuxca Hapaxasugamm, pyxmyno rocygapcerso CaManuoB.
B 992 r. mocnepuniit n3 CaMaBugoB, HOTEPAB CBOIO CTONHLY —
Byxapy, Gemxan B r. Awmyab (mmme Yapmmoy), OTKY-
ma OeiTancA BectH 6GopbOy ¢ saBoesarensimu. O6a mpaBm-
Tensi XopesMa OKas3ajlUuCh BTAHYTLIMM B BOGHHLIe HeHCTBHUA.
ITH COGHITHA MOCHYKUIAM TOAIKOM K HAYaTy GOPHOE MeKIy
IBYMS COIEePHWYABIIAME XO0PE3MCKHAMY IOCYNapsIMHU: X0pe3M-
maxoM A6y A6pamnaxom MyxamMenoMm m sMupom Y prenda
Ma’mynom w6 Myxammenom. Boiicka smmpa Bsamm Kasar.
Ma’myr mpmrasan y6mrb A6y A6mamnaxa, 06beIUHUI IOT
cBoell BIACTBI0O 00e JacTH CTPaHE W caM NPUHAN [peBHHH
THTYJ XOpe3MIIaxa.

Bracry mepemma m3 pyK MeCTHOM maTpuapXaxbHO-(eo-
JAlbHOX apHCTOKPATHH, NpHUAep/KUBaBIIeHCA OOIIWHHO-pPA-
00BIameNbIECKUX TPANUOuil, B PYKH HOBOW BHATH — IIPO-
CIOMKM HAaeMHHKOB, TIJIaBHHIM 006pasoM M3 HOPHOLILIX BJe-
MeHTOB: apaloB, X0pacaHIEB, COTAUAIEB, TIOPOK, COCTOMB-
muXx Ha cay:xbe y mpaBureieil (cmepBa apaGCcKoTo, a 3aTeM
CaMaHU/CKNX) BOCTOYHEIX obnacreir xanudara. B 6oprbe stmx
IBYX TPYOOHPOBOK HarpuapxaibHO-(eomalbHAasA 3HATH He-
PeIKO MONb30BaNach HMOANEPHIKON KpecThbAH-OOMUHHUKOB H
9acTu TOPOACKOTO mieGca, KOTOPHIe CIMTANH HOBHX (eofa-
n0B 6Gollee OMACHLIMA Bparamu, 9eM CTapeXx. BupyHH, cBA-
B3aHHHIA C HEU3JIOKEeHHOH NUMHACTHEH W, BOBMOKHO, CaM aK-
TUBHHA YYaCTHAUK MOIUTUYECKHX COOBITHH, BHHY)KmeH 6e-
yarh 13 XopesMma.

Cmacasce or Boiick Ma'myma, kak mokasanum A. M. Bexe-
songuit ' u I1. T'. Byarakos 2, Bupyru Geman B Peil (Giu3
Terepana), rme opm gBope cyarana Paxp ax-layarer paboran
HM3BECTHHI MaTeMaTHK W acTpoHoM Toro Bpemennm AGy Max-
myn Xamup ubn an-Xunp an-Xomxenga. Bupyrn mepenucs-
BajcsA ¢ XOJyKEHAW W CIATAI ero «MCKIIOYATEIHHBIM SBJIE-

1 A. M. Beacnuyruii. Kparku#t ouepk »XmsEE m TPYHoB Bupymm.—
B xH.: Bupynu. Munepamorna. M.— JI., 1963, cTp. 274.
2 II.I'. Byaeaxos. YKa3. cod., cTp. 13.
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HUeM cBoell 5ImOXH B Jieje H3TOTOBJEHUA acTponAabuit m apy-
THX HHCTPYMEHTOB» 1.

Oxomo 998 r. Bupymm mepeexan B r. I'ypram (dmypa-
’KaH), CTONUNY OMHOMMEHHOTO KHKECTBA HA I0T0-BOCTOYHOM
mobepe:xpe Hacmmiickoro mops. Ero mpurmacmn Tyma mpa-
Burens ['yprama Ka6yc m6m Bammrup, mpencraBmTens mm-
HacTHH 3uiia pUNOB, TPHHAJIEKABIIeH K TOH jKe ImaTpuapxaib-
HO-QeoaibHOM mpociaoiike, 410 u Adpurmmn Xopesma. Bu-
pPyRE Hapmesancsa, 4dro Habyc, CAHBIAA HOKPOBHTENEM yde-
HEIX, JACT €My BO3MOJKHOCTH 3aHUMATHCH HAYKOM.

Panee camranoch, aro Bupyum mpuexan B I'ypran memoc-
pencrBerno u3 Pea. Ommako, coobmas 00 ompenejaeHun reo-
rpa¢udeckoi goarorsr Kara ¢ moMombio OMHOBPEMEHHOI'0 Hal-
IrofileEusi ayHHOTo 3aTMenusa B Hsare w B Barmame, Bupyunm
yOOMUHAET, 9T0 OH mpoBommia ero B 387 r. xmmupnr (997 r.).
Taxkum o6pasom, MemAay HepuojamMu upeCHBaHmsa B Pee u
I'yprane Bupyrn ma xoporkoe Bpems mpuesxan B Har, Be-
posaTHo mocie cmeprd Ma’myna B 997 r. K stomy mepmony,
DO-BHIUMOMY, OTHOCHTCA HayYHas mepemucka Bupymm c
N6u Cunoii.

B I'ypranme BupyEr nposkmi OKOJIO ILECTH JeT. 3[ech
on Hammcan «Xporomoruioy («[laMATHUKE MEHYBmMEX mOKO-
neHuiy), moceamennyo Habycy, u «Cdepury» («Humra riio-
9eil HayKH aCTPOHOMHH O TOM, 9TO IPOWCXOMUT Ha IOBEpX-
HOCTH cephly), MOCBAMEHHYI0 )KuBmeMy npz mBope Habyca
runsgacKoMy KHs300 Mapsybamy m6E Pycramy. B «Xpomo-
JOTHEY KpoMe «AcTpongbuity yIOMUHAIOTCA TaKyKe HAOHCAH-
ubie Bupynm pamee «Humra o6 maBectuax o6 ,omeTsix B Ge-
aoe* m wapMmarax» u «IlepeBom m3Bectmit 06 am-Myxammey,
ecTeCTBeHHOHayYHasaA «HKHHra o YymecaX OPUPONE U HMCKYC-
CTBEHHHIX JUKOBUHAXY, « KHATA CBUETENBCTB 0 PACXOKICHAAX
B [acTpomomuueckmx] mabGumopmenusx» u «IIpemocrepemenme
OpOTUB MCKyccTBa oOMaHa, T. . IPHTOBOPOB 3Be3M», IO-
CBAMIEHHOE Pa300iadeHnio acTPOJOTHICCKHEX IMPelCcKa3aHuii.

B I'yprame Bupyum npeqnprmHEAR TepBY0 HOOHETKY H3Me-
penns rpagyca semuoro mepuguana. Ho ona He ymamach, Tak
KaKk Bupynnm He molayumn oKEmaeMoil MaTepHAIbHON MOMOIIH
or HaGyca. «fI 65110 BRIGpAM [JIA 5TOM meam,— IHIOET OH,—
Y4aCTKY, HaXONAMueca MeyKny umxmcranoMm, TPAMEIKAOIIAM
K Jkypmxany, n o6racThio TIOPKOB-ry30B. OMHAKO MHe He
COlefiCcTBOBAJIE B 9TOM NIPEBPATHOCTA CYNBOBI, KAk HE IOMOT-
JIF B CTapaHHA IOJIYIUTH IOMOINH B 9TOM) 2.

1 Bupynu. W36p. upouss., 1. 3, crp. 136 (mamee — «Teomesmsmy).
2 Tam e, cTp. 212.
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Ilo cnosam fIlxyra, Habyc nmpemmoxxmn Bupymm moix-
HOCTb BesHpa IIPH CBOEM [BOpe, Ho BupyHu oTKasaiucs, mpea-
IOUnTAasA MOJTHOCTHIO OTHAThCA Hayke. BoaMosxHO, mMenHO 3T0
ACIOPTHIO MX OTHOIIEeHWs, W BupyHHU cuen Ans ceGs HeBOs-
MOKHEIM ocTaBarbca B I'yprame.

B 1004 r., BepoATHO, 0 OPHIIAMMEHA0 HOBOT'O XODPe3M-
maxa A6y-m-Xacama Aaum mn6s Ma'myma BupyEm Bo3Bpa-
THiaca B XOpesM H IOCeJIMICA B ero croidme — ¥ p-
renge. HexoTopre csemeHmss 06 3TOM TpPeTheM XOPE3MCKOM
nepuope xu3am Bupyrm (1004—1017 rr.) comep:xarcsa B Ha-
nmcaEsEoi mM Bmociaenctsum «Meropmm Xopesmay, KoTopas
IOIIIa [0 HAC B BAMe HeGONMbMNX OTPHBKOB B KHHTe «VcTopnsa
Mac’ynma» cospemenanka Bupyan — AGy-n-Qanna Baiixaxm.

M= me 3HaeM, saEmMaja au BupyHm raxyio-nmbo odmmu-
QTbHEYI0 JOJKHOCTH HIpW ABODPE, HO, CYyAA IO OTPHBKAM W3
«Ucropum XopesMa», B TedeHHe HECKOJBKHX JeT OBLI 6ams-
KEM COBETHHKOM XOpe3MIIaxa W HPHUIOKAT HEMalo yCHIHi
B Gopnbe 3a CoxpaHEHHe HE3aBHCEMOCTH CTPAHEH.

Xora Bupyrn w roBopuT, 910, BepHYBIIHECH B X 0pe3M, OH,
OOIJOMEHHH MTOJMATAIECKOR HeATelIbHOCTHIO, «Halleld He-
MHOTO focyra misa [acrpomommaecknx] mamepeHmii» 1, Bce sxe
BO BpeMsa mpeGHBaHUA B Y pPreHde OH JOCTATOIHO MHOTO Bpe-
MeHE MOCBAIMAI HayKe. DTOMY B H3BECTHOU CTEIIHH CIOCO0-
CTBOBAJO TO, 9TO IPH ABOPE XOpEe3MIIaxa BO3HHK KDYIKOK
yuenHIX, 06pasoBaBmux «axamemmio Ma’'myra». B ator kpy-
JKOKR, KpoMe Bupynu, sxogunz ero yamrensb /16m Upax, 3ma-
MeHOTH# coBpeMenank Bupyum — 1168 Cura, Gexapmmit u3
Byxaps mocie ee saxBara Hapaxammmamud, ¢mmocod m Bpad
A6y Caxa Macuxm u pyrue.

B 1016 —1017 rr. Bupyum mpoBem CepHI0 OIEITOB C Me-
TANIaMU W AParoleHHHIMA KaMHAME, HTOTH KOTODHIX W3-
JTOKUI B TpaKTaTe 00 YHeNBHEIX Becax. B To ke Bpems oH
OpeNNIpPUHAT PAN AaCTPOHOMHYECKHX HaOmIofeHW#, B dacr-
HOCTH IPOBeN B paliome Y preHua cepHio H3MepeHHH HaKIOHA
sraunTukz. B 1016 r. om Hammcas He moImenImwil 0 HAC ACT-
POHOMHYECKHH TpPaKTaT «YKasaHme IyTH K YTOYHEHWIO JBH-
mermss Conmma» 2. K xopesMckoMy ke Hmepmomy OTHOCATCS
cepusa msMepenmit moxymerHHX Bricor Colmma mis ompene-
JeHNA IMHAPOTH Y preHda W APyrue acTPOHOMHYECKHe HCCIe-

1 (Teomesus», crp. 138.
2 Tam ke, crp. 145.
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MOBAHMA, HA OCHOBAHHE KOTOPHX BHpyHE BmocuemcTsum mo-
CTpPOHI CBOIO TeopHmio npmxeHus ColHIA.

B 1017 r. sT0T cpaBHUTENBHO COOKOMHEINA MEPHOJ] KU3HH
Brpynn saxomumicsa. Ha pyGeme X m XI BB. B 06macTax
CeBepy H BOCTOKY OT AMyfmapbl OKOHYATENIBHO YKpe-
munuch Hapaxammms, B XopacaHe @ A¢rammcrane ycuim-
1ack BaacTh cyaraHa Maxmyma I'asmmitickoro. Ilo morosopy
mexny Maxmymom m Hapaxammmamm Amymapssa crala rpa-
HANeH MeXAy #X BiajgeHmaMm. TaxkuM o6pasom, XopesM,
PACIONOKeHHEI Ha JeBOM Gepery AMymapbu, monal B chepy
mHETepecoB Maxmyma. Bmawane Maxmyn moppmepsxmBam Apy-
JKeCKHe OTHOImeHHmA ¢ xopesmmaxom Ma’'MmyHOM; XopesM-
max Fajke B3sI B jKeHH oHy u3 ero cecrep. Ho Bckope Max-
My[ Hadall OKashBaTh moAHTHYIecKOe HaBieHwe Ha Ma'mymna,
Tpe6ys, 9To0H TOT HPU3HAN ero CBOEM ciozepeHoM. IloxmTm-
HeCKOe [aBleHWe B3aKOHYMIOCH HAIMECTBEEM Ha XopesMm
moyamm, MaxMyma m pasrpoMoM cTpaHb. Bupynm, npmam-
MaBIOH# HEIOCPENCTBEHHOE yYacThe B STHUX COOBITHAX, OBLI
B3AT B IJieH W BMecTe ¢ ero yuureineM VGm Mpaxom BhHEYy:X-
ner 6w moexats B croanny Maxmyga — r. Tasmy (ma
I0T0-BOCTOKEe Adranucrana).

Tar mawamcsa rasmmiickmii mepwon KU3HE Bupymu.

ITepBrie romer mpeGrBanma B 'asHe GHIIN OYeHB TATOCT-
HEIMA. JKU3HL YIeHOT0 HEOTHOKPATHO HMOABEPrajiach omacHoO-
cre. CoxpaHmIECH CBENEHHS O TOM, ITO OMHANKIH Maxmyn
OTHAJ Jajke MpPHKa3 0 Ka3HWM DmpyHm, oGBUHEB ero B HeBe-
puu. IloBomoM ® 3TOMY, BEpOATHO, MOCHYMKHI YOOMAHYTHH
BHIIE TPAKTaT O KapMaraX, [MO3BONHUBIIAYA NPUYUCIATH W
aBTOpa ero k sromy pmsmmenun. CBowm cmacenmem Bupynm
00s3aH sacrymEmiecTBy Besmpa Maxmyma — Xomxn Xaca-
Ha. Bruim y Bupymm nmpm pBope m apyrue moGposkena-
TeJW, KOTOPHE CKIOHUIN MPABUTENS OCTaBHTH YYEHOTo B
moKoe.

JHIUKIoNeMYeCKe 3HAHUA BHDPYHE JalWm OHOy MHOTO-
9HCIeHHHM BOCTOPIKEHHEIM, TaCTO MOJAY(PAHTACTAICCKAM pac-
cKaszaM 0 HeM. B omHOM m3 TakmX pacCkasoB coobmaercs,
HaIpuMep, Kak B mpuacyTcTBum Maxmyga KTO-TO 0T03BalCH
o Bupynnm kak o 4enmoBeke, fig KOTODPOTO He CYIeCTBET HH-
Kakux TaiiH. PemwB mpoBepuTh OPaBHIBHOCTH TAKOTO YT-
BepxaeHna, Maxmyn mpemioskwia BmpyHm ykasaTh, B Ka-
KYI0O U3 ABEHAANATH IBepeil HOMEIeHWS, B KOTOPOM OHH Ha-
XO[NUINChH, OH BEIAmEeT. BUPYHM ompemenanma ¢ IOMOIIBI0 ACT-
ponAGuu HampaBieHHe, B KOTOPOM [OJKeH OHLI yoaluThCA
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CYNITaH, 3a0HECAJ Pe3yAbTaT W HONOKHUJI ero moj jioxe Max-
myna. Maxmyn nopukasan mpo6mTh ABepb B CTEHe I03aNH
cBoero moyka. Horma om mpoden sammcs Bupymrm, To y6e-
muics, 9To BupyEw To9HO yKasam HampaBieHHMe BLIXO07a.

Acrponorm mpm gBope Maxmyma Bpamme0HO BCTPeTHIH
Bupyru, omacasch pasoGuadenms mx HeBexxkectBa. OmHaxo,
HeB3Hpag Ha BpakneOHYyI0O atmocdepy, Bupymrm Gwvinm TBepn
B CBOEM HaMePeHWH IPOMOJKATh HaydHBE HCCIeTOBAHHA.
OropBaHHKIA OT PORAHK W JHIMEHHE BO3MOMKHOCTH IIPOLOI-
KATh MOJATWIECKYI0 NeATeNBHOCTb, OH IeIHKOM OTTAJICH
sayke. B «Teomesmm»y Bupymm nwmcan: «Begs I'asma gna
[Mens], aneanupyromero & B0306HOBIEHAIO JIOACKOTO YBasKe-
HHA... CTaJa MOCTOSHHBIM MECTOKUTENbCTBOM. B Hell g, ecan
CcoBJIanan ¢ coboit, 6yoy 3aHEMATHCSA TeM, YTO eIle He MOKH-
HyJIO0 MO0 Aymy, a 5T0 — [acTpomoMuueckue] HabIIofieHHA
¥ HaydYHBE CTapaHmay 1.

O xusum Bupyuu B 'azme mmerorcsa HEKOTOpPEE CBefeHUSA
y ero 6morpados, K0e-9TO MOKHO H3BIIeYb W W3 €0 COGCTBEH-
HBEIX COYMHEHWH.

B nepsre ropsr B 'asne y Bupysnu e 65110 X0pomux acr-
poHoMmUeckumx wmuHCTpyMenToB. B «[eomesmm», Hampmmep,
OH TaK OIMCHBAaeT OIHO M3 CBOWX HaGIONeHTH, BHIIOIHEHHOE
B 1018 r.: «... fI 681 B cemenmm xaiidyp 6ams HabGyma.
MeHnsa oxBaTmi0 CHABHOE KeJIaHHAE W3MEDPUTH IMHPOTH DHTHX
MecT, TOTJa KaK A GBI B TaKol Gefie, MOMOGHYIO KOTOPOi, KaK
g gyman, He mcmeital BE Hoi, mm Jlor... I me mor [maiitul
HHCTDPYMEHTA [OiA [m3MepeHHsA] BHICOTH, B Y MeHS He GHLIO
HOKAKOTO MaTepmala, W3 KOTOPOT0 MOKHO OBlIO OB ero m3-
roroBuTh. Torga A HaYepTHJA HA THUIBHOHX CTOPOHE CYETHOMN
DOCKH YTy OKDY’KHOCTH, IPafyCH KOTODOHl NelWIHCh Ha
mecTb Hollell, KayKgasdA W3 KOTOPHX — JecATh MUHHYT, U OpH
IO/IBeIIMBAHNN BHBEPHWI €e II0JIOKeHZe OTBeCaMMm» .

Hecmorps ma kpaiiHe HeGIarompHATHEE 00CTOATENBCTBA
RU3HEE BupyHnm m BpeMeHaMu BeChbMa HATIHYTHE OTHOIIEHW S
¢ Maxmynom, rasgmiickuit mepmox Gbil HauGolee MIOLOTBOD-
HEIM 3TaIloM B eTo TBopuecTBe. VImenno B I'asne Bupynu cos-
IaeT CBOM OCHOBHBIE HAayIHBIE TPYIH.

Ilo-BmpmMoOMy, Bekope mocie npubhitusa B I'asay Bupyum
magan nmcath «Mcropmio Xopesmay. Cynda mo oTpHBKaM, Ko-
Topee mpmBoxur Bafixakw, 3T0 codMHeHHe, HANMCAHHOE He-

1 «Teopmesms», crp. 106.
2 Tam ke cTp. 144.
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mOCPeACTBEHHO IOCjie 3aBoeBaHuA Xopesma MaxmymoMm, Ho-
CHT XapaKTep JUIHLEIX BOCHOMUHAHWE — paccKkasa 0O Iedyalb-
Ho#l ywactu, mocturmeir Xopeam. CBON HONWTHYECKYIO Hed-
TeJIbHOCTH BO BpeMs 9THX coObiTuit Bupyun o6bacHaeT 3a60-
Toif o cymp6ax pomuEbB. B03MOMKHO, UYTO HMEHEO B 3TOil
KHNTE CONep/KajACh CBeNEeHHA O HApeBHeHmWX mepmomax
ucropuu XopesMa.

IMepBHit w3 momemmux [0 HAC TPYHOB, HAOHCAHHEX B
T'asne, — acrpoHOMO-Teomesudeckmit Tpakrar «OmpeneneHne
TPaHUI] MeCT [JiA YTOYHEHHS PACCTOSHHHA My HaceleHHE-
vu myrkrammy («I'eomésmsa») 6bn 3akomuen B 1025 r.

B 1029 r. Bupyan saxamumBaer «Humry Bpasymienma
HagaTKaMm Haykm 3Besm» («Haywa sBesm») B Bupie BompocoB
u orseroB. Cyma mo Ha3BaHWI0 KHHUTH, MOYKHO IIOLY-
MaTh, 9TO 9TO — PYKOBOLCTBO DO aCTPOJOTHH, Ha CaMOM Ke
IieJle BOOPOCH ACTPOJOTHHA 3aHAMAIT MEHBIIYI0 9aCTh KHHATH.
«Hayxa 3Besny cocromr m3 530 BompocoB m oTBeToB. B Hell
Bupynm mogpo6uo manaraer oCHOBHEIE IOHATHA W (PAKTH Ma-
TEeMAaTHKU, aCTPOHOMHUH, TeorpayM, XPOHOJOTHHA H TeOPHH
OCHOBHOTO aCTPOHOMHYECKOT0 MHCTPYMEHTa TOTO BPEMEHW —
acTponsabun, HeoGXoqUMbIe IS aCTPOJIOTOB, MOCKOIBKY acCT-
pOJIOTHYeCKHEe IpeCKa3aHus TOrna ObUIM HempeMeHHOH o6s-
3a8HOCThI0 acTpoHOMOB. OOHAKO CBeNeHHA B 06NACTH 3THX
[MayK BHIXOMAT JajeKo 3a mMpefelsl ToTo, 9T0 OBLI0 Heo6Xomu-
MO [N mpefcKasanui. MoKHO mpefmoiaratb, 9T0 TaKoe Coe-
JUuHEHNe HaYyYHBIX ¥ aCTPOJOTHISCKAX MOHATAN GHIIIO MOBOLOM
IJisI M3JI0YKeHNUA OCHOB 3TUX HaYK. B pasmene ke 06 acTposo-
THH, U3JI0KUB TOTMEL O BIXAHUU HeGeCHHX CBETHI W NPUBEL
TOHATHUA, HeoGXONMMEIe [JIA aCTPONOTHIECKUX HIPeNCKa3aHmii,
Bupyuu ¢axTugecku pasobGiagaer MeTONBl aCTPOJIOTOB.
Huura cocraBimenma mis xopeammiikm PafixaHEI, mogepum ai-
Xacana, Ho-BEOUMOMY, OJHOTO U3 XOPE3MCKHX [pys3ei
Bupynu.

B 10 e Bpema mammcaHa cepms HeGOABIINX TPAKTaTOB
110 aCTPOHOMHUHN W MaTeMaTHKe.

K rasuufickomy mepuofy oTHOCATCA U myTemectBus Bm-
pyun B Munmo. Cronbko pa3 o 6niBak B VHAWE U CKONBKO
BPeMeHH OH TaM IpoBen, HemsBecTHO. O4eBUAHO, 9TH myTe-
[IeCTBAA CBA3AHH ¢ WHAAAcKMME moxomamm Maxmyma. Us-
BECTHO, 9TO HEKOTOpOe BpeMsa BUpPyHEW HaXONMICSA B KpeImo-
ctu Hampma (Cesepmas Wupmst). Bo Bpemsa mpeGriBaEWA B
KDEMoCTH OH IPeApHHAI BTOPYo (1 Ha 5TOT Pas yCHEMHYIO)
TDOMBITKY OImpefeNuTh I'pagyc 3eMHOro MepunuaHa. B Unnwmn
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Bupyam ompenenmn reorpaduveckme KOOPHHHATH MHOTHUX
TOPOMIOB, B KOTOPHIX €My HpHIIoch moGrBarhb. OH mocTaTrod-
HO XOPOIIO M3YYHJ CAHCKPHUT. ITO MO3BOJUIO €My II03HAKO-
MHATBCA ¢ HHOUHCKEMHU YYEHEIMA W U3Y9UTh WHIHACKYIO
HAYYHYIO JATEPaTypy.

Pesyabratom »sT0ii paGoThl sBWiICA (YHZAMEHTAIbHEIH
tpyn «PasbacHeHme NnpHHAMIEKAMUX HHAWAIAM VISHWI,
mpueMiIeMbIX pa3yMoM mim otBepraeMerx» («UBpms»), 3aroH-
gennbi B 1030 r. CaMo mHanmcadme momo6GHOTO COYMHEHHUS B
YCIOBHAX, B KakuxX Bbupynm maxomuicsa B I'asHe, MOKHO Ha-
3BaTh Hay4HbIM moasuroM. OpTomoKcalbHBEIR HCJIaM paccMar-
pHBaj HHOWANEB KaK BparoB — «HEBEPHBIX». 3aBOeBATENb-
Hble TOoX0oAH MaxMypma cuumranmch «BoiHAMHE 3a Bepy». MHO-
roBeKoBasg Kylnbrypa VHpmm, m0 MHEHHIO 3aBoeBarelel,
moJJieKajia YHHYTOKeHH0 UK 00 MeHbIIe Mepe OhlIa JOCTOR-
Ha mpespeHmsa. B osrmx ycroBuaAx Mo00yI0 HONBTKY HaTh 065~
eKTHBHYI0 XapaKTePHCTHKY HMHIHACKOH KyAbTypH (a Bmpy-
HE KPHATHYECKH OCMBEICIUI YUeHWSA WHAWKNEB W CPABHUI HX
¢ IPeNCTABICHUAMY W HAYIHBIMH JOCTHKEHWAME IPYTUX Ha-
pOJOB, B TOM 4HCJEe W CTPAH HCIaMa, He OIPOABHB IIPH 3TOM
HE Majelimmei#l mpegB3gTOCTH) MOYKHO pPacLeHWBATh HMOUCTUHE
KaK HAYYHBEIA Tepom3M.

Copfep/XaHne KHUTH CBUNETENILCTBYET O XOpPOIIeM 3HAHHNM
PeIHTHO3HON M HAYYHOUW, B 0COGEHHOCTH aCTPOHOMHIECKOH,
nuTeparyps mEOAANEB. O CBOMX B3aMMOOTHOIIEHUAX C MHIUH-
cKkuMu yiennME Bupywnm mmcan: «Bragane cpeny HEANACKAX
acTPOHOMOB A 3aHEMAaJ HOJOKEHWE YIeHWKA IO OTHOIIEHHUIO
K V9IHTeNI0, TAK KaK B WX cpefe A OB mHO3eMIeM U GLLI He-
DOCTATOYHO 3HAKOM C WX NOCTH;KeHHAME m Meromamu. Horga
A HeMHOTO IIPOIBHHYJICSA B 03HAKOMIEHHH C HEMH, A CTaJX
00BACHATH UM OPHIUHHYIO CBA3b, NEMOHCTPHPOBATL HM He-
KOTOpHIe JOTWYECKUE T0Ka3aTelbCTBA W IMOKA3HBATh UM HC-
THHHBIE METOINH MaTeMaTHIeCKAX HayK, OHH CTAJH CTEKAThCH
KO MHe BO MHOYXeCTBe, BEIpakas YOWBIEHHe U CTPeMACH
OONYyYIWTh OT MEHA moJie3Hble 3HaHHA» . Bupymu, moGyx-
JaeMblii jKeJlaHWEeM pPaCcHpPOCTPAHATH 3HAHWA, HOepeBell Ha
apabCcKu¥ A3HIK HECKOJIbKO COYMHEHNN MHIUNCKAX YIEHBIX, a
OIS WX 03HAKOMJIEHHUSA C (HCTHHHBIMA MeTONaMH MaTeMaTHdec-
KHX Hayk» mepeses Ha caHckpur «Hawama» EBxampma, «Aun-
Mmarect» IlTonemes m cBom «AcTponabumy.

1 Bupynu. W36p. mpomss., T. 2. Tamxent, 1963, crp. 68 (mamee —
«VapEAY).
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B 1030 r., mocie cmeprm cyiTaHa Maxmyma Ha4mHAETCA
HOBEIY mepuoj B ;Ku3HA BupyHH.

Maxmyn saBemans cBO#l mpecTos MiIagmeMmy ceEY — My-
XaMMe[y, KOTOPHIA OpPABHJI BCETO HECKOJIBKO MeCANEB; HOC-
JIe KpaTKoBpPeMeHHo# GopbOH 3a BAACTH CYJITAHOM CTAJ CTap-
muii cera Maxmyna — Mac'yg. Mac’yn, moaydmBmuii TpPoOH
BOOPEKH BOJie OTIOA, HCKaJ HONEPKKY B OINMO3HIMOHHEIX
Maxmyny kpyrax. B cBasm ¢ sTuM pagmKalbHO H3MEHHJIOCH
u moxoskeHue Bupynu mpu nBope. 3HaA 0 HeLOGPOKEIATEND -
HOM oTHomeHHH oTna K Bmpyrm, Mac’yn Hauummaer emy mo-
KPOBHUTEIBCTBOBATH. BoT Kak pacckassiBaer 06 stoMm MAKyT:
«Crix cynrama [Maxmynal Mac’yn mETEpecoBaicss aCTpPOHO-
MHEe#l B OHTaX A0060Bb K HAaYIHHM mccleqoBanmaM. OmHarksl
orn, Mac’yn m Bupyrnm, Gouim 3aHATH 00CY)KIeHEEeM Hayd-
HBIX BOIPOCOB, B YaCTHOCTE BONPOCAa O OIPHYMHE PA3HUILI B
IJIuHe HOYA ¥ gHA Ha 3emie; Mac’yn nmio6mi, Korma eMy mpu-
BOIUJIA apryMEHTH K TOMY, 94TO He 610 oueBHIHEIM. 1 cKa-
3aa emy AGy-p-Paiixam: ,TH cefiuac efuHCTBeHHEIH [W3 mpa-
BuTenel], Bnageomuii BocTokoM 1 3anamoM m MMeOIIMil mpa-
BO HA WMA Hapsa 3eMid. A JOCTOMHEIA 3TOTO CaHa MOJKeH Iyd-
e 3HATH 0 Xofe Hed u 06 06CToATeNbCTBAX NHA W HOYH, HX
OIUTeNbHOCTH, KaK B CTpaHAX HACENeHHKIX, TAK M MYCTHH-
Bex“y 1. fIkyT coobmaer Tak;ke, 4To BmpyHE 3aHmMAajcA C
Mac’ymom apaGermm aswiroMm. Mac'yn ke «menpo ogapai ero
(Bupyuu) cBomMH MmIOoCTAME» 2.

Cam Bupyun B upenmcnosmn k «Kanory Mac’ynay oumer:
«On [Mac'yn], 6ynydn eme B I0HOM Bo3pacTe, [al MHe BO3-
MOKHOCTB IOCBATUTH ce0sd CIYKEHWI0O HayKe, KOTga OH Hal
MHe cBoGony m sabGormuca o6o mue. Ilom cBoell sammroit oH
OOyCTWJI HA MeHS 3aBeCy CIOKOWCTBHA W OOHIBHBIA HOMKIB
IapoB, HEIPEePHBHO MONAEPKUBAN 9TO OIUBOCTHIO, NPYyiKe-
ao6ueM, pagymmmeM, Jy4ile KOTOPOro He GEIBaeT, M OKA3EIBAJ
MHe 9eCTh CBOMMH PACHOPSKEHAAMH B Ka3HY U KaHIEIAPHIoN®.

Bupyam mocarun Mac’'yny ceoii rmasmmi tpyn — «Ha-
HOH Mac’'yma mo acTpoHOMEHE M 3Be3gaM», 3aKOHYCHHEHIH B
1036 —1037 rr. B mpemmcmosum & «Kamomy» Bmpymm Tar
reoypur o Mac'yme: «Bembp oH man MHe BO3MOXKHOCTH HO-

! Iar. no: A. M. Beaenuyruii. YKas. cod., crp. 283,

2 Tam xe.

3 Abu’l-Rayhan Muhammad ibn Ahmad al-Biruni. Al-Qanunu’-l-
Mas'udi (Canon Masudicus), v. 1—3. Hyderabad, 1954—1956, p. 3
(mamee — «Kamom Mac'ynav).
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CBATHTH OCTATOK >KU3HU IENMKOM CIY:KeHHI0O HayKe, mO3BO-
JIUB JKUTH OO CEHBIO ero MoTymecTBa» .

IMapctBoBanme Mac’yma Goimo Hemoarmm. ['asHeBmucKoe
TOCYy[apcTBO HOABEPTANOCH HANAAeHWAM KOYeBHUKOB-CEIB[-
aykoB. B 1040 r. Mac’yn monan B mien um moru6. Bonsmas
YacTh HMIEPHE ['asHeBMEOB Bomia B COCTAB TOCYTapcTBA
cenpmuykoB. CrH ke Mac’'yma — Maynyn ocraicsa mpaBm-
TeneM HeOONBIIOTO BIANCHHA.

K romy Bpemenm smopoBbe Bumpyrm 3maudTenbHO YXYI-
munock. Eme B 1036 r. or mucax: «B 510 BpeMa MeHA moCTHUT-
a7 ry6urenbEbie Henyrd. Oguu mopaykainu MeHsS OTHOBPEMEH-
HO, MHEIE cIefoBany oquH 3a npyruM. Koctn Mon pacnamaiucs,
a Tejxo CTajo OecCUABHBIM, [BHYKEHHS 3aTPYNHEHHBIMH,
a 9yBCTBA NPHUTYILIEHHBIME. 3aTe€M HacTyOalo HEKOTopoe 00-
JlergeHAe, XOTS CHJIH OT cTapocTm u ocaabGerm» 2. IloaTomy
mocne rmbenm Mac’'yma BupyHu He mmer HOBOTO DOKDOBH-
TeJiA H [0 KOHIOA »XU3HH ocTaercsa mpu Maymyme.

B 1048 r. Bupyun 3aromuna Goabmoii Tpakrar «CoGpanue
CBe[eHWII 0 MmO3HaHWM HmparomenmHocreiny («MmHEepamornsmy),
MaTepHmanskl K KOTOPOMY cofmpal BCH JKM3HBb. Bymyum yxe
coBceM 0ONbHEIM, OH Hammcan «HHHTYy 0 MeJUOUHCKHX Je-
rKaperBax» («@apMaKoTHO3HION).

OTHOCHTEIBHO JaTH CMepPTH DBHpPYHH CYIIECTBYIOT [Be
Bepcnn. 9. 3axay ycraHoBmI, uTo oH yMep 13 mexaGps 1048 r.;
B 20-x romax Hamero cTojeTHs, Korga Opuia oGHapy:ReHa
pykoumch «Dapmarkormosmm», sTa fata GHIIA B3ATA HOK COM-
Hemme. llepeBomumk npemmciobma K «DapMaroTHOSHE»
M. Meifieprod Ha OCHOBAHHH AHAJM3Aa TEKCTA HPHIIEN K BEH-
Bony, 9To BUpyHHU uI eme moYTH ABa TORA, TAK KaK B TeK-
cre ymoMmmHaercs, 4ro oH mepemaruyi 3a 80 mer. CmemoBa-
TeabHO, 0H yMep okoxo 1050 —1051 r. Ograko ¥. M. Kapm-
MOB, OCYIeCTBEBImHU# monHhi mepeBox «DapmarorHO3mA»
Ha pyCCKHUil A3HEK, ycraHoBmi, 4To BeiBog M. Meiteproga oc-
HOBAH HA HETOYHOM IPOUYTEHHN TEKCTa, W AaToil cMepTE DBm-
pyHH mo-mpekHeMy caenyer camrars 1048 r.?

ITo cBoemy myxoBHOMY OGMHKY BHpYHI ONHIETBOPAN THI
y4eHOTO, Ge3pasmelabHO W GECKOPHCTHO IPeJaHHOTO Hayke,

1 «(Kamom Mac'yga», c¢Tp. 3

2 Iut. wo: A. M. Beaenuyruti. YKas. cod., crp. 286.

3 Y. H. Kapumos. O pmare cmepru Bupymnm.— «OOmiecTBeHHbIE HAYKH
B Y36ekucrame», 1970, Ne 8, crp. 67—68.
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BCA JKU3HL KOTOPOTO COCTOANA B HEYCTAHHHX NOWCKAX HC-
THHBEIL.

Yepes momropa cromerma mocie CMepTE BupyHm
ucropuk llaxpasypu mmcan o mem: «Bupynu TBepmo mpmmep-
JKABAJNICA OGBYasA HOBOIBCTBOBATHCSA JIMIIb CAMHM HE0OXOqH-
MeM. Byaydm GespasaumumeiM K MaTepmaibHEIM GJaraM o
npere6peras oGHIEHHHIME fAeIaMH, OH BCeIeJ0 OTHABAJICH
OprOGPeTEeHNI0 3HAHEN, crU6asch MOCTOSHHO HAJ[ COCTABIIE-
amem kHET. OH, packphBas Bpata X (HayK), HCKaJX paspe-
ImeHHA UX TPyAHOCTedl @ [rem] meman ux mocrymuevm [mins
moammarusa]. Ero pyka Hukorga He paccraBamach ¢ mepo,
IIasa IOCTOAHHO NeJald HaGIoMeHndA, a cephme OHIO YCT-
pPeMIEHO K PasMHOLIeHHI0. TONBKO B TeYeHHe ABYX NHeH
[B roxgy]l — B mens Hosoro roma m mpasgamka Muxpmxasa —
OH oTHaBancAd 3a6oTaM IO HPHOGPETEHHI0 3alacoB NEOIA I
omexxuil. B ocranbHBIe JHU Toma oH mX (3a60TH) OTTOHAI OT
ceba. G muma cBoero oH cOpacHBAlI 3aBeckl TPYAHOCTEH, I
JIOKTHY OH JIeP/KAJ CBOGOHEIME OT CTECHAIOIIAX X PyKaBoB» 1.

O Gecroprictnm Bupymnm ciaranmch mereHmbl, B KOTOPHX
6e3ycIOBHO cofepkamach Joaa mpaBasl. Tak, B [BYX HCTOU-
HEKax coofmjaercs, DNO-BHIMMOMY, MOCTOBEDHEIH  CIy-
gait, korga Mac'yn mpucnan Bupyam B BosmarpaskmeHme 3a
TPYOH CIOHOBHMI BBIOK cepeGpsAHEIX MoHeT. BupyHum Bo3Bpa-
THJ IeHbI'H B KasHY.

O aw6Bu Bupysnm K Hayke u menpocTH B pacmpocTpaHe-
HUM HAYYHHX 3HAHWA KPAaCHOPEYNBO CBHIETEIBCTBYIOT CJIO-
Ba BupyHun B mpequcioBrn K IepeBefeHHOMY MM HHIHACKOMY
Tpakraty: «Bce Mom HaMeperms, Gomee TOTo, MOS Aymia Ie-
JIHKOM, HAIPABIEHH TOJIBKO Ha PACHPOCTPAHEHWE 3HAHWH —
Tak KaK A MHHOBAI HOPY YHOBOJBCTBUA OT HpHOOpeTeHHmS
3HAHUA,— O A CUATAI0 3TO BeIMIANNINM CIACTHEM I cel. ..
U xorpma 6buIm mpoumTaHE MHe 5TH [mHAmiickue] kEErE GyKBa
3a OyKBOM M g MOCTUT WX COAep/KaHWE, COBECTh MO He IO03-
BOJIMIA MHE He HPUOOIATH K HUM JKOKIYIUX OPOIATATH HX.
Benpb CKYmOCTb B OTHOIIGHWW 3HAHWI — XY/IIee IpecTymie-
HEe H Tpex» 2.

B «Murepanorun» Bupynm nucan: «VlctuEHEOE HacIaKme-
HEe focTaBiger [Immb] To, cTpeMieHHme K UeMy Bo3pacraer
reM Gonbime, yeM Goabme [demosex] srum Baameer. U TakoBo

1 ITar. mo: A. M. Beaenuyruii. YKas. cod., cTp. 290—291.
2 Mur. mo: A. B. Xaaudos u B. I'. Opman.— IlpegmcaoBme K KH.:
Bupynu. UBapms, crp. 21.
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COCTOSHAE YeI0BeYeCKOd Mymm, KOrga OH IO3HAET TO, Uero
He 3HaX [pameel» L.

ITo xapakTepy TBopuecTBa BWpYHEH 3HAUMTEIBHO OTIIH-
gaeTcsa OT 6oIbMKHCTBA yIeHHX BocTora, KOTOpHE 0CHOBHOE
BHUMAHOE YOeAAIH OTBIeUeHHO-YMO3PHTEIbHHIM TUCIHILIN-
HaM — GOroCIOBWI0, MPaBy, KODAHOBEEHMIO, YHCTO (HIO-
cockmM BompocaM. Bémsmas sxe gactb TpynoB Bupymm mo-
CBAMEHA HAayKaM (H3MKO-MATEMaTHIECKOT0 W TIe0N0To-Ieo-
rpagmgeckoro manpasienuii. Ho gaxe m B tex paGorax, Ko-
TOpPHE HEeNlb3sa OTHeCTH K TOYHHM HayKaMm, HaIpUMep B ABYX
ero mHambolee KPYOHHX TIyMaHATADHHX IPOU3BENEHUIX
— «Xporomorumy u «VIHOWEY, OCHOBHOX NPHHOHWI Yyde-
HOTO — KPHTHKO-aHAJIATAIECKHA METOJ — IPOABIAETCH B
IOJHOH Mepe.

Boaee 80 mer Hasam B yOOMAHYTON BHINE pENeH3WH HA
ony6nmKoBagaylo 9. 3axay «ugmio» B. P. Poser momguep-
KUBall, yTo BupyHHm «GAHCTaTeIBHO BIANET CAMEIM MOTYINe-
CTBeHHEIM OpyIHeM HOBOW HAYKH, T. €. CPABHHTEILHHIM Me-
TOZOM», H 9TO HCCIef0BaTeN MOTYT MEOTOMY HayIATHCA, HAG-
aiofas npueMH BupyHm m «m3ygas ero Meromy 2.

Huna mayanoro meroma BupyEwm xapaxTepHO coefmHeHHE
MAaHHHIX ONHTA KM HAGNIONEHHA C IIYOOKHM TeOopeTHIecKHAM
AHAIW30M IOJYIeHHHX pe3yJabTaToB.

BoasmmECTBO ero mpenmecTBEHHAKOB M COBDPEMEHHWKOB,
ofpamasch K H3yYeHHWI0 3aKOHOMEpPHOCTell HmpHPONH, LLIH,
KaK IpaBUiIo, 0 TYTH YMO3PUTEJIBHHX pacCy)KIeHHil, He
OHTasACch 06pamarTbCa K SKCOEPUMEHTY. JTa TPAINOUsA HMeIa
roy6oxkme KopHE B mpomioM. VI3BecTHO, 9TO mpeIncTaBHTENN
KJIaCCHIECKOTO MepHmoja IpeYecKol HAYKH C mpe3peHHeM OT-
HOCHJIHCH K DKCIePHMEHTY, CIATAA €ro YHeJIO0M pPeMeCIeHHH-
KOB WM ocTaBisAfg OjsA ceba cepy (IUCTOTO YMCTBOBAHHMN).
ToXbKO B MO3THESNINHACTAIECKYIO STI0XY IOABIAETCA CTPEM-
JeHAe CBA3ATH TEOPHI0 C pe3yiabTaTaMd SKCIePHMEHTA W
maburopennsa. [lmomepoMm B 3TOM BepOATHO MOKHO CUATATH
Kuaasgmsa Iltonmemes, oCHOBHOW Tpyn KOTOporo — «Amma-
recty — IpeCTABIAgET COGOH HOUHTKY 00BACHEHHS Dpe3yib-
TaTOB HAOIIONEHnd 32 OBHKeHHeM HeGeCHHX TeJ ¢ IOMOINBI0
KUHEMATAKO-TeOMeTPUIeCKOA MOmemn.

1 A6y-p-Paiizan Myzanned u6n Azmed aa-Bupynu. Cobpanme cBepe-
HO [jiA Do3HAHEWA nparoneHHocTeil (Mmmepamorma). M.— JI., 1963
(mamee — «MmHEpAIOTAAY).

2 B. P. Posen. Yxa3s. penensus, crp. 147.
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Brupyam MoHO ¢ MOCTAaTOYHBHIM OCHOBAHHEM CYIHTATh Of-
HUM U3 CO3[IaTelell 9KCIePHMEHTAIBHOIO MeToa B CpenHe-
BeKOBOM HayKe. Biecrsamee HOATBEpIKIEHWE 9TOTO — CepHA
ero YKCOEePWMEHTOB IO OLPENeJeHUI0 CBOWCTB H YAEALHOTO
Beca MeTayyioB W MuHepanoB. ONHTHEME TAaHHHIMH OLepPH-
PYeT OH IpH H3I0KEHHHW CBOMX B3TIANOB B mepenucke ¢ VI6H
CurOi, pesko BO3payKas HPOTHB YMO3PUTENBHBHIX IOJOYKEHHT
ApHECTOTENHAHTIEB.

Toabko omeiT, 0 MHEHWI0O BHPYHH, MOKeT GHITH OCHOBOM
TEOPHY, UMEHHO OLBIT ABJAETCA KPHTEPUEM WCTHHEL B Cpe[-
CTBOM YCTPaHEHUS COMHEHHUI B TEOPETHICCKUX HOCTPOCHHUAX.
«Y MeHs... eCTh COMHEHHA,— OHCAJ OH B ONHOM W3 pPasenoB
,2Munepamorum*, — yCTpaHATH KOTOPHIe MOT GBI OIBIT M HOB-
topHOoe mcusrranme» 1. Iloqo6HEIE cooOpaskeHN OH BHICKA3EI-
BaeT HEOJHOKPATHO.

B cBasm ¢ sTuM ocoGoe BHUMaHWe BHpyHU ylenser Tma-
TeIBHOCTH SKcOepuMeHTa W Habmonerns. «... Hagmemxnr ma-
GIIomaTeNio,— IHCaJ OH,— OHTH BHUMAaTeIbHEM, THIaTelbHee
mepecMaTpUBaTh Pe3yAbTATHl CBOMX paboT, mepempoBepATh
cebg W Kak MOKHO MeHbIIe BOCTOpTaThCs [pesymbrara-
mm pabor], yMHOMas crapaHme W He ycMaTpHBasg B TDPYAe
CKYRY» 2.

O6pamaschk K TeOpHH, DHDPYHH CTPeMHICA [aTh BCeM
CBOHM YTBEeDKIEHHAM CTPOTO JOTHIECKOe, a KOrJa 3TO BO3-
MOJKHO, H MaTeMaTHUecKoe pokasareabcTBo. «HTo mosHan
OpenMyINecTBO HAXONHUTh MCKOMOe IPH IOMOIHM 3aKOHA, a
He YMO3PHUTENBHO, IO IPEIION0KeHNI0, TOT HEOTCTYHIHO Cle-
IyeT mo OYTH [J0Ka3aTedbCTB, Tabbl He 3aIyTaThCA B TEHETAX
IPeNIoI0Ke Al Tpu pemeHnn [3a5a4], 1 YKIOHAETCA HA 9TOM
OYTH OT ONHITA, 9TO mexaer |ymum] PIyXAMHM K OPU3EBAM HX
[morazarexbeTsl, ecim BO3HAKAeT COMHEHNE B MICTHHE, a ONBIT
He IPHBOJAT K KAKOMYy-HEHOYXb SCHOMY IyTH» >,

OpHako caMoe 3aMedaTelbHOe B HaydHOM MeTofle Bmpy-
HA — KDUTHKO-aHAJTATAIECKUN IOAXOJ K UCCIENOBAHHIO [0-
CTYIHBIX eMy WCTOYHUKOB H JAHHBIX YCTHHIX MHPOPMATOPOB,
O (QopMymmpyer ero eme B MONOAOCTH B «X POHOJOTHMN:
«Bamxajimee cpefcTBO mpHHATH K TOMY, 0 9eM A GBI ¢mpo-
IeH... CIe0BaTh  JIOAAM HHCAHHA"?, TPHBEDKEHIAM pas-

1 «Munepamorus», cTp. 247.

2 «Teopmesusy, crp. 137.

3 «Mumnepamorus», ctp. 249.

4 KopaH masLiBaeT «IONAbMA LOHCAHHA» MyCYNbMaH, XPHCTUAH M eB-
peeB — obuajareneil «CBAMEHHOTO mucaHms». Bo Bpemena Bumpymm
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JINYHEIX penuruit u [agenram] ydeHW# W CeKT... W OPHHATDH
7X BO3DaKeHUA 3a OCHOBY, 9TOOBI CTPOHTH HAJbIIe, a 3aTeM
CPaBHUTH MeKAy C0GOoil Cll0Ba M MHEHHST, HPUBOMMMEIE HMI
B KagyecTBe [J0Ka3aTelbCTBA... METON, IOJOYKEHHLIH MHOI B
OCHOBY, W IyTh, KOTODHHU A HAMETHN, OTHIOAb He GJIM30K, a,
Ha060pOT, [0 TOTO TPYAEH W [JalieK, 9T0 KaykeTcs, OYATO K
meXnW HET HoCTyma m3-3a o0miamsa OpenHed, IPUMEIIAHHEX KO
BCAKUM OpPEJaHMAM M pPaccKasaM... MBI [OJIKHB IePeXOofnuThb
OT GImKaHIINX HpeJaHUN K MeHee OAH3KHM, oT Golee m3Be-
CTHHIX K MeHee W3BeCTHHIM ...HCIPABIATH U3 HUX T€, KOTOPHIe
MO)XHO HCIPAaBWUTh, a IPOYWe OCTABIATH TAKWMU, KaK OHU
ectb. Torma To, 9T0 MBI IemaeM, MOMOYKET MCKATEII0 HCTHHEI
u no6uTenio MympocTHm pasobpaTbcA B APYTEX IPefaHUAX
I yKajkeT, KaK OOCTHTHYTH TOT0, 9TO0 HE YHAaIoch Hamy l.

O Heo6XOAUMOCTY KPUTUIECKOTO OCMBICIHBAHUSA KaK CO0-
CTBEHHBIX pe3yJibTaTOB, TaK W COOOIEHWA APYTUX aBTOPOB
Bupynu wmeommorparhHo mucam m B 3pensie romsl. B «ugmmy
OH BHCKA3HIBAeT CBOE OTHOIEHWE K MOJYIEHHUIO JAaHHBX C
IIOMOIMBI0 «BUICHUA BOOUMION M M3 COOOMIEHU# APYTHUX JIHI U
pasbupaer IpewMymecTBA W HEOCTATKE OOOWX JTHX BUOB
nHpOpMAaLIH:

«.Jlpu BupgeHumm BOOUMIO CMOTPAMUY CBOWUME Tja3aMu
BOCHpUHMMaeT CymHocTh HabmomaeMoro [saBienums] B ToT
MOMEHT, KOTZa OHO HpPOWCXOAUT, ¥ HA TOM MecTe, Tfie¢ OHO
IPOTEKAET», HO OHO OTPAHWIEHO «OBHITEEM, He BEIXOMAMMAM 3a
OpefieJisl W3BOCTHHIX OTPE3KOB BPeMeHM» 2.

XaparTepHoll wepro#t TBOpYecTBa Dmpymm 6hn pamumo-
HAJIbHH{ CKeNTUIW3M OO OTHOIEHHI0 K JIKeHAyKe U Cye-
BepuaM. Har u BCAROMY aCTpOHOMY TOTO BpeMeHu, .Bupynm
OPUXONUIOCHh BHCTYHmATh W B POJNH acTPONOTa, OTHAKO MEI
BHUfear, 9T0 Bupymm pasobiawan MeTOIH acTPONOTHIECKUX
IpeickasaHui m B Monojsie Tofsl B «IlpemocTepeskenmu mpo-
THB UCKycCcTBA oOMaHa», X B 3peible Tofsl B «Hayxe 3sesmy.
B mpemucnopmu & «BuGnumorpadmmy Bupymm mucam: «fA 06-
PaTUICA K aCTPOJIOTaM M HOMPOCHII UX Y3HATH O TOM, 9TO OYKH-
TaeT MeHs COTJIACHO MoeMy ropockomy. OHE cTaid BHICYH-
THBAaTh BpeMs, [ocraBmeecs] mMHe KuTh. M momysmiocs y
HUX CHJIbHOE pacXogenme: Kro moxygmia 16 mer, a mro 40
¢ IHIIHUM, 9eM OHE 06JaWYUIu caMux ce6s BO JIIKH, TaK Kak

K HAM OPUYUCHAIM H 30POACTPUUmeB, O0ONafaBMHUX (CBAMEHHON
KRHTOW» ABeCTOH.

1 «Xpomomorma», crp. 11—12.

? (Aupus», crp. 57.



MHe B 3T0 BpeMsa ObLio Gosee martunecard. pyrue mo6asn-
au pake 60 — mpubaBxa mesmaumrenmbHas!y 1.

Tak ke cxemrmdyeckyw BupyHm oTHOCMTCA M K alIXHMEH,
KPUTHKYS MHOTOYWCIEHHEE X GeCILTOHEE MOMBITKE aJIXUMH-
KOB IONYYHWTHh HCKYCCTBEHHOE 30JI0TO, X K KOJIOBCTBY, CUH-
Tad allXHMWIO OOHOU W3 ero pPa3sHOBHUIHOCTEN.

Tpynmst Bupyrn naior Bo3MO)KHOCTH IPOCIEJATH €ro Pm-
JocodcKUe B3TIANEI, B KOTOPHIX HAPSALY C OTIETIMBEIM TPO-
ABJIEHHEM OT[eJbHHX CTHXHHHO-MaTepPUANUCTAISCKHX TeH-
HOeHIWH BHICTYIAIOT eT0 OCHOBHEIE HPEJCTABIEHHS, KOTODHIE
MO}KHO OTHECTH K CHCTeMe HIPOTPEeCCHBHOTO JemsMma > — pe-
JAUTHO3HO-PHI0COPCKOTO ydeHHS, OPH3HAIOMETO Gora mep-
BONPHWINHOMW, TBOPIOM MHpPA, HO OTPHUIAIOMET0 ero IMoBce-
THeBHOE BMEIIATEJBCTBO B JKU3Hb HPHUPOMNL W OGMIECTBA.

VIMeHEO mpmHAMIEKHOCTHIO K JEW3MY MOKHO 00%5ACHATH
TO, 9T0 B PsAfie CIydaeB B BUpPyHE y)KUBAIUCH IBA COBEPINCH-
HO IIPOTHBOMOJOKHLIX NIPEACTABICHUSA 00 ONHHX M TeX IKe
asunennax. He 6yaydm artemctoM u mpusHaBasg MCiaM, OH
pasfensan peNUTWO3HBHIN B3TIAN Ha COTBOPEHWE MUpA; KakK
€CTeCTBOUCHIEITATEb, MEHOTAM SBJEHWAM OPHUPOIH OH [AaBall
MaTepuanucTuIeckoe o0bacHerre. Har jxe 5TH mBa mpoTHBO-
PeYUBHX OTHOIMEHHUA K MHDPO3TAHUI0 Y)KUBAJUCH B ONHOM dge-
noBere? Bupyum mourm Bcerga 09eHb YETKO pa3TPaHHIMBAI
HayYHEE U DeNUTHO3HBIE MOHATHsA, CIUTAas, 9TO MHOTHE He-
TOYHOCTH X OMHUOKYU HPOUCXONAT «OT CMEMIEHAS HAYIHEIX BOI-
POCOB ¢ PEIHTHO3HBIMEA MpPeJaHEAMEY 3, :

3acayKmBaeT TaK)Ke BHUMAHHSA OTHOmEHWe DBupyHm K
PasBUTHIO HAYKW M eT0 O0BsCHeHWe IPUYMH, KOTODHE LpU-
Bennm X mudepennmanuy Hayru. Bo BBegenmu K «l'eomesmm»
Y9eHHH 0CO0eHHO UYeTKO CPOPMYIWPOBAJ CBOf B3IJIAN HA
pPasBUTHE YeNOBEYECKOTO OOIMIECTBA W OTHOMEHWE YeJIOBeKa
K HaykaMm: «B Xome cBoero pasBuTHS WeN0BEK CO BpeMeHeM
OBJIafIeJl eCTECTBO3HAHMEM, OT KOTOPOTO BO3EIMEJ IOJNB3Y...
3areM gesoBeK aKIajd B CBOeil TAre K MO3HAHUIO y3HATH TO,
910 CKPHTO 0T Hero. OH jKaMJasl W TPeABUAETh, 9TO CIYIHUT-
ca B OygymeM, mabb cyMeTh IPeJUIPUHATH MeDH IpPefocTo-
POMKHOCTH W TPEIyCMOTPHUTeNIHHO LPEJOTBPATUTH UTO BO3-
MosxHO w3 Oemcreuii. Ilpm sTOM mOCTemoBaTeIBHO depefoBa-
JIHCH Hal HAM fABJIeHUs, NUPRYJIHPYIOIMKe IO BpeMeHaM rofa,

! Ilar. mo: A. M. Beaenuyruii. YRas. cod., crp. 285.

2 Cm.: II. I'. Byacakos. T'ymammrapHoe Haciefue Bupysm.— B ka.:
Bupysu @ rymammrapeble Haykm. Tamkent, 1972, cTp. 45.

3 «Nupmsa»y, crp. 343.

24



peisBanHble BiamanmeM Conmma ma atMocdepy, W ABIEHHA,
NEPKYIAPYIOMZe IO IeTBEPTAM MeCANa ¥ IO JHAM C HOYLIO,
BHI3BAHHBIC BIUAHEeM JIyHBl Ha MODA W Ha BJIAyKHbIE CPeJED.
N panee: «Taxoso momosenme mayk. VX mopommnm morpe6-
HOCTH dejioBeKa, HeoOxopmmMmsle nus ero sxm3uu. Coobpasmo
¢ HmME [9Tm Hayrm] passersmiauch. [lonesHocTs HayK — IO-
Iy9eHme MOCPEICTBOM HUX HEOOOXOZWMHEIX Belmed, a He CTH-
"KaeMble ¢ MX HOMOIMMBI0 371aT0 # cepedpo» L.

Ilpn amanmse ¢umocopCRUX CHCTEM HHIWHIER M TPEKOB
HamQoNbIINiT WHTepeC DUpyHM TpPOABIAA K MaTepPHAJIHCTH-
9eCKIM MOMEHTaM, HOMIePKUBASL M HPONATAHAUPYS IPOTpec-
CHBHEIE CTOPOHH M KPHTUKYA ¥ ONpOBeprad omubodHEe yT-
Bepskgerna. Heratm, Briasiaenmio ommGok Bupymm Bcerma
opupaBan 0YeHh (oJbIIOe 3HAYECHUE, CUMTAS, YTO (3HAHIE
OmuOKE OMmMHUGAIOMErocsa MOMOTAeT HOCTIKEHUIO TIPAaBOTH
mpaBoroy 2,

Cgoii Barnay ua mpupony Bupysm msmaraer Bo Bcex oc-
HOBHHIX Tpygmax. OH cumraer, 9r0 GHITHE HAXOOUTCA B H3Me-
HeHNN 1 PasBUTHUH U B 9TOM 3aKII0JAeTC A CUjia Ipupoxsl. Ilpen-
cTaBjleHme 0 Marepuu Bupyum BhIpaskaer, OPHBOAA MHEHHAS
PasHBIX JIOfleli 0 COOTHOMEHHHU (NeWCTBHUA» W (IeATe]d».
«Bce oTm MHEHES OTKJIOHAKTCHA OT mpaBibl,— THEMeT Bumpy-
mn.— JeTwHA 3Ke OTHOCHTENBHO ITOTO 3aKIIYAETCA B TOM,
9TO [eHCTBHE HOJHOCTHI0 HpPHHAMJIEKAT MATePUH, TaK Kak
HMeHHO OHa CBa3kBaer [gymyl, 3acrasismer [ee] crpaHcTBO-
BaTh B Pa3IWIHEIX opMax u maer [eii] ceobomy. CiremoBaTenn-
HO, MaTepHUs SBIACTCA OeATeleM, W BCe, 4TO €H IOJIMHeHO,
JHATE MOMOTraer el B coBepmeHHN fAeiicTBuA. IlocKoMBRY my-
Ola JIWOIeHAa pa3HOOOpAasHHX CHJ, OHa HE eCTh JeATelb» 3.

O6bsicHeHNs sABNeHmET TPHPOAHl C MATePWATHCTHICCKHX
DO3UNUY, HACTOHIMBOE CTPEMIEHHE OTHENUTH HAYKY OT pe-
IHTHN — IpoMajHaA 3aciayra DBupyHm B Gopnbe ¢ HeBe:xe-
CTBOM U cyeBepuaMu. Ero pejUTmo3HOCTh HECOMHEHHO OBLIA
9HCTO BHEIIHeH W He BEIXOJMIA 32 MPEefeJIH CTaHIaPTHHX 6Ja-
rosecTmBHX (pas, oOMENPUHATHX B COYAHEHHAX YIEHHX
crpaH mciaMa. Takas penurmosHoCTh GHUIa COBepIIEHHO He-
obxommva Bmpysm kak cpefcTBO 3amHTH OT OOBHHEHHI B
Hepepum. B oramume oT MHOTHX yYeHHIX CpefHEBEKOBOTO
Bocroxa Bupynu nukora He 3aHEMaca GOTOCIOBCKHME BOI-
pPOCaME ¥ TONKOBaHWEM KopaHa.

1 «Teopesusa», cTp. 84—85.
2 «Mmrepamorusy, crp. 249.
3 (Ampmsa», crp. 73—74.
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Panuonaneusiit crentunusm Bupywm, ero mpespurenbHoe
OTHOIIEHHE K PEJIUTHO3HEIM CyeBepPHAM, HEOTHOKDPATHO BHIC-
Ka3BBABIIAACH WM MHBICIb 0 PABHONEHHOCTU BCeX PEJWTHA T
OTHOMIeHHEe K BHeIHEH 0o6pAMHOCTH KaK K HECYMecTBeHHOH
ofoxoure, gopMe, [erarmeidl peJUTrHA NOCTYIHOH HEIPOCBEe-
MeHHEEIM MaccaM, cOnmkaior Bupysm ¢ KapmMaramm, W, X0TA
B JOImeIAX [0 Hac TpyZax BupyHwm HeT mpaMBIX yKasaHmi
Ha ero CBA3B C KapMaTaM¥, OIHM30CTH er0 K WHEONOTHH Kap-
MaTcTBa HECOMHEHHA.

Mroro wmmTepecHbix Mbicieli BHCKasbiBaeT Bupymm m 1o
BOIpOCaM Commojiorum, srmkm, Mopanu. C yBaykenmeM oOTHO-
cACh K CBOGOTHOMY TPYAY, OH BHICTYymaeT OPOTUB TOTO, YTOOH
MOJIOJKeHIEe JeJI0BeKA B OGIIECTBE OLPENiedsIoch [PEBHOCTHIO
poja, 3aciIyraMy OpPefKOB HJIH OOTaTCTBOM, W CUHTAET, YTO
(OeHA KaKJIOMY 9eJI0BEKY B TOM, UTO OH IPEBOCXOJHO [eaeT
[cBoe memol»l.

Ho, npomosenys pasemcrso penwuruit, Bupymm, Tak e
KaK W [pyTwWe ydJeHHle eT0 BPeMeHH, CTPYKTYpPy oOmecTBa,
XOJ WCTOPHWIECKUX COOBITHH paccMaTpmBaj ¢ HAealUCTHIEC-
rux mosurnuii. OH meaun 4eroBedecKee oOMECTBO HA HEOpPo-
CBeIeHHbIe MaCCH ¥ MOPOCBEINEHHYIO OJIHWTY, KOTODPHM, B
9acTHOCTH, COOTBETCTBOBAJNH [ABe (OPMH HOHUMAHHUA pPeid-
rum — Gosee rayboKas, He CBs3aHHAS ¢ BHeIIHe# o6 pAmHO-
CTHI0 Yy IPOCBEIIEHHHX U MOBEPXHOCTHAS Yy IPOCTOTO Ha-
poma. Cebsa Bupynm npmumcisan K Iydmei gacTé obImecTsa,
BOCIPWHUMAIOMEH BOIPOCH PEIUTHN C TOUKU 3PEHAS pPasdy-
Ma, YeM M 00BACHSAIOTCS eT0 TePHUMOCTh B 00HeKTHBHOCTD IO
OTHOIMEHUIO K NPYIUM PEJUTUAM U eT0 Mpe3peHre K PeUrmos-
HEIM CYeBepPHSIM.

Bupysn camran niofeit, TOBOPAMUX HTPaBRY, MYIKECTBEH-
HBIME ¥ caM OBLI Ge3yCI0BHO MY}KeCTBEHHBIM 9eI0BEeKOM. Bot
KaK OH ompeneisyn «mcTHHHOe MYkecTBo». «To [MopambHoe]
Kav9ecTBO, KOTOpPOe TONNA HNPHHUMAeT 3a MYKeCTBO, BHUIA
cTpeMjeHrme UATH B 60d W Jep3KyI0 TOTOBHOCTH GPOCHUTHC S HA-
BCTpedy rubetd, ecTh TONBKO ONHA W3 ero DPasHOBUIHOCTEN;
caMoe jKe MY’KeCTBO, BO3BHIIIAIOMEECH HAJ BCEMH APYTHUMH -
er0 PasHOBUAHOCTSMY, 3aKJII0YaeTCAd B OPE3PeHHN K CMepTH,
BCE PaBHO — BHIPa’jKaeTcs JHW OHO B PETM WIHW B [eHCTBHE 2.

Cam Bupyum HeoqHOKpATHO NPOABIAN HCTHHHOE MYKe-
CTBO KaK B PONHOM XopesMe mepef JHWIOM T'DO3AMmEro emy

1 «Peome3us», cTp. 88.
2 «WBREA», cTp. 58.
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HAIIECTBM A BPAYKECKHUX BOMCK, TaK M OYIyIW IICHHHKOM TPII
msope Maxmyna.

TBopuectso Bupyum oxasaio orpoMHOe BAUAHEE Ha MHO-
rge noKosieHus yuedhlx buamwxmero u Cpemmero Bocroxi.
«BenmkuM yuwTeseM um yYeHBIM» Ha3HBAaeT ero KPYIHEIA Ma-
remaruk u actporom XI1II . Hacup ap-Humu Tycu, a cospe-
MeHHUK u Koiera Tycu, cupuiicKuit yueHH# m Bpad AGy-i-
Dapamx (Bap d6peit) nucan o Bupyrn: «llpomssenenuns ero
MHOTOYHUC/IEHHbl, COBEPMEHHE ¥ TpelelbHO Hajemusl. On-
HUM CJIOBOM, He OBIJI0 HE CPelH ero KOJIJIeT B ero BpeMs, HH
moclie HEro, BIUIOTH o cero pybeska, ydeHoro, Gojiee MCKY-
[MIeHHOTO B HAYKe acTpoHOMHUH ¥ Gojiee CBEAYINETO KakK B ee
TTABHHX MOJOKeHHAAX, TaK M B TOHKOCTAX» 1.

Uepes monmropa croietus mocie cMeprm Bupymm fryr
BaKoHUMI ero Omorpaduio ciopaMu: «BpeMs He OpPUHOCHIO
IPyroro, mogoGHOTO eMy II0 YICHOCTH U yMy» 2.

%k ok

Bupynu manucan 6oJxbiloe IUACIO COYXHEHUH, HOCHAMEH-
HHIX Pa3iWIHBIM BONPOCAM MaTeMaTHKH, aCTPOHOMHM, acTpPO-
HOMUYeCKHM HMHCTpyMeHTaM, reorpadum, nHarypdmiocoduu,
MuHepajorum, apMaKoTHO3WM, HUCTOPHUH, STHOrpadum, Xpo-
Honornu, ¢unonornu. B [lpmmoskeHnn MH OPUBONEM CIIECOX
170 coummenuit — 143 coummenums camoro Bupymm um 27 co-
YWHeHNI, HanucaHusx «Ha ero mMsa» A6y Hacpom m6u Mpakom,
Macuxu u AGy Amm Xacanom ubu Anm [[sxunm. Ilocmemume
paboTsl — (aKTHIeCKH CoBMecTHBIe paborsl Bupywm m ero
npyseit. B ceoeit «Bubamorpadumy Bupymm numer o6 stux
paborax: «Te [coumnenus], RoOTOpEe COCTABUIY APYTHe Ha MO
mMs, Tak ke [6amskm] MHE, KaR MIafeHIOH (IpHEMHbLIE [OTH)
rpynm [Ropmmnmnsl] winm oxepennba — mee. 1 e memaro pas-
JIA9AS MeKAY HEMHI W [MOMME COYMHEHUAMU]Y 3,

Bonpmas wacts cBefeHmil 0 He fOINeNMUX [0 HAC COYH-
HeHUAX DBmpyum copmep:xmrcsa B ero «bBubamorpadmm» —
«Bubnmorpaduu coannenmit Myxammena n6ur 3axkapuu Pazm» 4,

L Iur. wo: II. I'. Byazakos. YKas. cod., cTp. 21.

2 Oumr. mo: A. M. Beaenuyruii. YKas. cod4., crp. 291.

3 Tam e, cTp. 288.

¢ «Bubnmorpagusy Bupymm Gsura omybimmkoBama 9. 3axay B Bmfe
NpUIIOXKeHns K ero mapgaHuio «Xpomosorum». Chronologie orienta-
lischer Voélker von Alberuni, hrsg. Von E. Sachau. Leipzig, 1878,
S. XXXVIII—XLVIII. NUmerorcss Hemernkue mepeBonsl 0. Pymrum:
Al-Biruni als Quelle fiir das Leben und Schriften al-Razi’s. Isis,
1922, N 5, S.26—50. I'. 3ytepa u 9. Bugemana: Uber al-Biruni und
seine Schriften. Beitrdge zur Geschichte der Naturwissenscha-
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HanmcagEHO# DBupymm B 1035—1036 rr. «Bubamorpadma»
(mmOTHA mMMeHyemas apaGckmM HassaumeM «DmxpmeT») co-
NePAT KOMMEHTHPOBAHHBIH CHOHCOK TPYHOB BHIAMIMIEToCs
HpaHCKOro ¢miaocoda I ecTeCTBOUCIETATENA, OMHOTO U3 KPYI-
He/MUX Bpadedl W aJXWMUKOB CpEeIHEBEKOBbs, KHBIIETO B
romme IX m mauane X B., mcoucox Tpynos camoro BupyHu,
HammcaBHHX o 1036 r. B mocaemmeM cmumcke yKasaHH T Co-
9YWHeHWs, HaOUCAHHEE «HA WMA» DupyHH; y GOJIBIIMHCTBA
COYMHEHUH YKa3aHO YHCIO JHUCTOB PyKommcu. Ilourm Kaskmoe
Ha3BaHHe CHaO)KeHO aHHOTaNWeld, B KOTODPOM YKA3aHH 00-
CTOATENbCTBA HOABJIEHHA HTOT0 CoYmHeHHA. Hampumep:
«CocraBmn s KHETY, KOTOpyI0 Hassax , JlomoiEenEme K Tabam-
mam Xabama“ !, [ycrpamsamomyw] HemocTaTK: [9Tux Tabamm]
¥ 0oYMIMAINyI0 mXx oT ommubory wiad «McmpaBma s tabammy
ApxaHf * I MBIO0MUI ee IPABUILHEIM A3BIKOM. Ilpe)xmmii me-
peBof OBLI HENMOHATHEIM, TaK KaK MHIWHCKEE TePMUHBI 0CTa-
amch B HeM 0e3 mepesomay 3.

CeefieEnNs 0 Hefomenmux 0 Ha¢ Tpydax Bupymm copep-
marca Takke B «XpoHomormwy, «Unmmmy m «AcTporabmax»
camoro Bupyru u B GuorpadugecxoM cmosape fryra.

B ocHoBe mpuBeleHHOTO HAMU COUCKA TPY[OB BupyHm Jjie- -
KHT CIHUCOK, cocraBieHHE B 1955—1956 rr. II. Byauo .
Ommaro y)ke mocie IyOAUKANUHO cumcka DByamo Owim o6Ha-
py)eHH pyKommcu «Bilecka 3mOyKeil» M HEKOTOPHX HPYTHX
counmHeHMY BUpPYHU U MOKHO HafeATBCA, YTO YHMCIO COXPpa-
HEBIIZXCS €r0 TPYAOB, paBHoe 31, B Oymymem BospacTer 3a
c2eT 00HADYIKEHWUA HOBHIX PYKOIWCEH.

ften, LX. Sitzungsberichte der phys.-med. Sozietdt in Erlangen,
1920—1921, Bd. 52/53, S. 55—96 m Qpammysckmit mepeson II.
Kpayca: Epitre de Biruni contenant de la répertoire des ouvrages
de Mohammed b. Zakariya ar-Razi, publ. par P. Kraus. Paris, 1930.

1 Xa6am an-Xacmb Axmer n6e AGpamnax Mepses: (ym. oK. 865 r.)—
KDYOHH# 6argajickuii acTpoHOM W MaTeMaTHK, YposkKeHey MepBa
(mptEe T. Mapm Typrmenckoirt CCP).

2 Apkasf — apaGCKuWil IepPeBOj, ACTPOHOMHYECKOT'O COYWHEHHSA WH-
paiickoro yaemoro VI B. Bpaxmaryntn «KxaHmaKXambaKay.

3 Nur. no: A. M. Beaenuyruii. YKas. cod., crp. 287. CroBoM «rabimmar
3[eCh HepeBefeH0 CJOBO «3UIXK», o6o3Hagamomee cobpaHWe aCTPOHO-
MEUYeCKHX Tabiup (B HalbHeHImeM MH Oy[eM OCTaBJIATH BTO CJIOBO
6e3 mepeBoja).

¢ D. J. Boilot. L'ouevre d’al-Beruni. Institut Dominicain d’études
orientales de Caire. Mélanges. v. 2. Le Caire, 1955, p. 161—256;
Bibliographie d’al-Beruni. Corrigenda et addenda. — ibid., v. 3,
1956, p. 391—396.



F'anaBa BTOpa#d

MaremaTnka

Haaccmueckmit mepmop pPas3BHTHA BOCTOYHOM MaTeMaTH-
ku (IX—XV BB.), K KOTOPOMY OTHOCHTCS TBOPUeCTBO bm-
PYHH, HCCIEIOBATENN C IOJHBIM OCHOBAHNEM XapaKTepH3YIOT
Kak OofuH W3 HamGoJlee MHTEPECHHIX STAIIOB MCTOPHUE MHUPOBOM
MaTeMaTHIeCKON MBICIIH.

Maremarmka B crpamax Bamxzero m Cpepgmero Bocroka
B CpefHUe BeKa CJIOKHWIAcCh HA OCHOBE CHHTE3a JOCTIKeHUN
TPeBHETPEUECKON W MHAWMCKOR MaTeMaTUKH ¢ MeCTHOM Hayd-
HOW Tpajunueil, yXOoOWBIIe} CBOMMU KODHAMHU B [peBHeBa-
BIJIOHCKRYI0 HayKy. B auTmyHO# MaTeMaTHke GBHLIE TIpOBefe-
HBl CHCTEMaTH3alusa H abcTparmpoBaHHe TeoMeTpHIecKUX
TMOHATHH, TMOMOKEHO HaYaJ0 aKCHOMATHIECKUM IIOCTPOEHHAM.
B 1pymax rpeveckmx MareMaTHKOB IOJYYWIA PasBHUTHEe HaYKa
0 Ymeie, TEOPHWA HPPAIHOHANBHOCTEH W TeOpHA OTHONIEHWH,
OBITIa cosfama TeoMeTpUYeCKas TeOpHsA, 00be[UHSABIIAS pa-
OUOHANbHEIE YUCIA W HECOMSMEePHMEe OTpe3KH,— TeoMeT-
pmaeckas anrefpa @ Ha ee OCHOBe yIeHHe 00 ypaBHEHHIX
BTOPOH CTeIeHH.

Ilpum. momomu pmeranpHO pa3paboTaHHOW TeOpWH KOHUIE-
CRUX CeYeHWH pemIajuch OTHeIbHEIE BUAL YPaBHeHUH TpeThel
cremeHu. Ilpu mocTpoeHWE MaTeMAaTHIeCKHUX TeOPHH OBLI BH-
MeJIeH RJIaCC MHQWHUTE3WMAJbHEX OPO0IeM, [OiIA pelleHHs
KOTOPHIX paspabaTeHBalWch METONL HM3YIeHHS OECKOHEUHEIX
IpOMeccoB, HEUPEPLIBHOCTH, MIpPeJeJbHHX mepexonos. Mu-
Tepec K BHYUCIWTEIHHBIM MeTOJaM HPOSBMICS IO33Ke, JWIIb
B II03[IHEdIIWHACTAISCKYIO SIOXYy, KOTJa HAYaJ0Ch pPas3BH-
THe 9HUCIIOBOH anreOphl, BEHYUCIHTEIBHON TeOMETPHE U pas-
paboTKa OCHOB W MeTO0B C(ephHIecKod TPUTOHOMETPHHT, KO-
TOpas mepBOHAYAJbHO pACCMAaTPHBAjJach KaK 9acTh acTPOHO-

mMuu. I sToMy mepmomy oTHOCHTCA mOSBIeHWe TaOImIm XOpPH
(IIromemei).
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Wepmiickass MaTeMaTWKa [[OCTHTJIa 3HAIHTENLHOH CTerme-
HU DasBHTHA Hpe)KAe BceTo B obmactu apu¢mermru. B Un-
mumu GblIa CO3[jaHA [eCATHIHAA HOSUIHOHHAA CHCTEMa CYWC-
JIeHHA ¢ OpUMeHeHUeM Hyas. B wEmmickoi anrebpe (B oTam-
9ue OT TPedecKoll) Ha paBHEIX IpPaBaX ¢ PANUOHAJIBHEIMA IpH-
MeHANNCh WpPPamMOHANbHEE BeJIWIMHH H OTPHOATEIbHEIE
amcaa. BajkHoe MecTo 3ammMaiia paspaGoTKa BBHIUHCIUTENb-
HO-aJITOPUTMUIECKHIX METONOB IIaBHEIM 00pa3oM B TPHIOHO-
merpun. B munmiicko#i MaTeMaTHKe BIepBhle BBENEHE CHHYC,
KOCHHYC, CHHYC-BepCyC (sin vers o = 1 —cos o) I COCTaBIIEHE
TabIMOE CHHYCOB, 3aMeHHBINHE TpedeCKHe TaGuuIbl XOpi.

BosrukrHYyB Ha OCHOBE YCBOGHHA IPEYIECKOr0 M MHIUHUCKO-
To HaydYHOTO Hacxenus, MaremMatuka Bammmero m Cpepmero
BocTora passmBamach m0 OpUENMNAANBHO HOBOMY IyTH.
Tpebopauuss HoBOI 5moXm 06YCIOBIWBAJIA HOCTAHOBKY HO-
BHX BOOPOCOB, BHIBHIBABIOINX pa3paGoTRy HOBHIX mpobieM,
HampuMep IJIOCKOW u cfepmueckoin Tpurouomerpmu. Ocoboe
BHEMaHWe Y[elAlI0oCh COBEPIICHCTBOBAHMIO BBIYUCIUTENb-
HBIX METOJOB.

Ho passuTme BEYMCIHTENBHO-aATOPATMUIECKOTO HAIPAB-
JIeHAA OPH BCeHl eT0 IPAaKTHIECKOH HAIpPaBIEHHOCTH COYe-
TaloCch ¢ 9YepTaMH, YHACHEZOBAHHHIME OT TIpedecKoil MaTe-
MATHKHA, B HO3TOMY OBLIO IIPOHWKHYTO AYXOM CTPOTO# JOTH-
ku. VIMeHHO crTpeMieHWe K JIOTHYECKOH 3aBEePIIEHHOCTH
MaTeMaTHKH BHI3BAJI0 Y BOCTOYHEIX YUeHHIX YCUIeHHOe BHAMa-
HHe K TepeBORYy Ha apalbCKuil SSHIK IPETECKUX MaTeMaTmde-
cKuX coumpeHHH. IlepeBomaukamMu m KoMMeRTaTopamMu EBRiu-
Ia, Apxmvena, Anonmorus, Menenas, Ilronemes Goinm Kpym-
Helimue Maremarmkd. OCBOeHHE KJIACCUIECKOTO HACIeNUs
IO3BONMIO 3HAYMTEIBHO HONHATH YPOBEHbL pa3paboTKH BEHI-
9UCANTeNbHO-aNTOpuTMAdecKux mpobaem. Tam, rme wHRMi-
CKHe MaTeMaTHKE (OPMYJIHPOBAIN KOHKPETHOE DPAcCUeTHOE
OpaBWIO, MATeMAaTHKK CTPAH HCJIaMa CO3/aBalH IIelble Teo-
pun. I'pedecKoe BiausAHEe CKA3al0Ch W HAa CTUIE MAaTeMaTHIeC-
KX COYMHEHWH, B KOTODHIX CYIIECTBEHHOe BHUMaHHUe Y[e-
JSIIOCH JTOKA3aTeNBCTBY (B MHIWWCKUX TpPaKTaTaX JOKasa-
TEJBCTBO OTCYTCTBYET) U LOJHOTE M3JIOKEHUA.

Maremaruxkn Bammaero m Cpenrero Bocroka BHecam cy-
IIeCTBEHHEI BKIAM B Pa3BUTHE apH(PMETHKA B IIXPOKOM CMEI-
clle 9TOT0 CJI0BA, IPAaKTUIECKON M TeOPEeTHIECKOH, OT peme-
HOA 3aJa9 KOMMEPYeCKOTo XapaKrepa jfo paspaboTkm Teo-
pUH OTHOLIGHWH W TeOPHH HPpaNuOHAJIbHOCTeH, NpPUBeATIeR
K PacIIMPeHWI0 HOHATHS YHCIA.
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Hayre cTpan memaMa mpmHAAJIEKAT BaKHAs POJIb B pac-
IpoCTpaHEeHWM WHAWWCKOW MeCATHYHOM W CO3JaHHH eJWHOR
a0COMOTHOM IMEeCTUNeC ATAPAIHON CHCTeMHB CYHCIeHHUA [
meNEX W ApoGHBIX umces, B paspaborke apupmeruru ppobeit
¥ MeTOJ0B W3BJEUeHUs KOPHeH ¢ JIOOHM HATYypaJIbHBIM IOKa-
saresmeMm. Homvenrmposaume «Hagamy Eprampma mociysxummo
MOBONOM K OGCYKIEHHI0 OCHOB MATeMATHKM, a HOOBITKE IO0-
KasaTenbcTBa V IocTymaTra — K paspaloTKe Teopmm mapad-
JIeTBHEIX .

YUpessrruaiino BesmKa ponb yaeHsx Biamurero u Cpegaero
Bocroka B cosmammm anre6phH KaK €aMOCTOATEIBHON Mare-
MaTHYeCKOH NWCHOUIIMHE, B Kiaccupuranuu m paspaboTKe
OpHeMOB peINeHWsA yPaBHEHWH BTOPOR cremeHm (XopesMum).
Ha ocHOBe aHTHYHOH’ Teopw: KOHWIECKUX CEUICHUH OBLIO CO3-
IAHO PasBUTOE TeoMeTPHIeCKOe yIeHHe 00 YPaBHEHAAX TPeTh-
eit crenenn (Omap Xaiisam).

Marematurm cpegmeBexosoro BocTora mpepaTmim B ca-
MOCTOATEIbHYI0 MaTeMaTUIeCKYH [NUCHWIINHEY NIOCKYI0 I
cepmaecKyo TpuroHOMeTpuio. DHIE BBefeHH BCe IMECTh
TPUTOHOMETPUYSCKUX JHHWUA B KPYTe, YCTAHOBJIEGHH 3aBUCH-
MOCTH MEKIy TPUTOHOMETPUYECKUMH (YHKIWAMH, HCCIENC-
BAaHHl BCe CIyYaW W [aHbl PEIMEHMS IJIOCKUX U CPepHIecKUX
TpeyronbHnKoB. OueHb BayKHBIM HTOTOM [[eATENBHOCTH Ma-
remaTukoB IX — XV BB. sABiasercsa paspaboTKa OpmeMoB
BHUUCIEHAS TPHUTOHOMETpWIeCKUX (PYHKuuit, obecmegumBaro-
M¥X BHCOKYI CTENEHb TOYHOCTH HIPH COCTABIEHUH TPUTOHO-
MeTpHWIECKUX Tabiur.

3HauwWTeNNbHOE pPA3BUTHE IONYIUIW W HHPUHUTE3HMAIb-
HBIE METO[IHL.

. Bupysm paGoran mparTHIeCKE BO BCEX 00JaCTIX COBpe-
MeHHOK eMy MaTeMaTHKH.

1. Apndmernra

Y4enue o amcie COrIacHoO KiIaccHQUKANNY, TPAHATON Ma-
TeMaTUKAMZ CpeJHeBEKOBOTO BocToKa, IOfpasielsanoch Ha
IBA pasfesia: TeOPeTUYeCKY0 W IPaKTHIECKYI apupMeTury.
Comep:xanme TeopeTMdecKod apupMeTHRH OOLITHO COCTABIA-
au npo6aemsl VII— IX wamr «Hagany Esrauna n «Beenennsa
B apudmerury» mosmmero umparopeiima Hwuromaxa Iepas-
ckoro. O0BeKT TeOpeTHIOCKOW apUPMETHRE — IWCIO — OOBIT-
HO XapaKkrepmsoBajoch B mNH(PAropelcKoM gyxe KaK COBO-
KYOHOCTH eNHHML.
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B mpaxrudeckyio apudMeTHKY BXOAMIO ONMCAHUE CHCTEM
CUMCJIeHNsI, IPABUI JeHCTBHN C IMENBIMA W NPOGHBIME 9HCIa-
MH, IPUEMOB M3BJIEYCHHSA KOPHEHd | T. .

Brpysm ofpamaincs k 5TuM BompocaM TJIaBHBIM 06pa3oM
B «Hayre 3Besm», B KoTopoii apuMeTumre, TEOPHH dHCEN K
BompocaM OYKBEHHOW HyMepammm mocsamenst 41 m3 119
BOIIPOCOB, KACAIOIAXCA MaTeMATHKH.

B Bompocax Teopermueckoit apmpmeruxu Bupymm mpm-
Jep:XEBaJCA DPEMMYIIeCTBeHHo Kiaccmpuranuu Hmromaxa,
XOTsA er0 OCHOBHEIE OIpEeNeNieHHs BO MHOTOM COBIAJAIOT €
esrangoBeiMa. Cienys mpumaAToil KiaccuUKamuu, B Teope-
THIeCKO# apudMeTHKe OH paccMaTpUBAeT TOJHKO MEJbie IhC-
JIa: «HCTHHHaA eamEmna Hejeammay '. Ho pmamee Bupymm
BBOJUT TMOHATHE (YCJIOBHOW» eTWHHUIEI, KOTOpasd pasbusaercd
Ha «9acTH», COCTOSAMmMHUe U3 Gojiee MEJRUX «eNUHANY — IPO-
Oeit, m TakEM 00pasoM BKJIOYaeT 5TO MOHATHE B TeOpeTmde-
CKYI0 apupMeTHRY.

Bupyen nmpmpepmuBanca kiaccmpmranmum HuroMmaxa m
B OCHOBHHIX OIpeJieIeHUAX TeOPUH UeTHHX M HEICTHHX YUCell,
paccMaTpmBasg KJIACCH UETHO-YeTHEIX wmced Buma 27,
9eTHO-HEIETHHX BuAa 2 (2m -+ 1), 4YeTHO-4eTHO-HEYeTHBIX
Buga 2" (m -+ 1), rme n > 1, HeueTHO-HEUETHHIX BHIA
(2n+1) 2m +1) m 1. ng. 3arem, B corjacum C Tpa-
JTUO@Ee#, OH OIPENeJiAl NPOCTHe W COCTABHEIE, «COBEpPINCH-
HBIE», (HEJOCTATOYHEIe» U <«m30BITOYHEIEY YuCHA (COOTBET-
CTBEHHO paBHHe, GOJbIINE WX MEHBIINE CYMMEl CBOHX Je-
nnTeNell) W «APYIKeCTBEHHBIe YmMCiay (OBA YMCia, KayKkmoe W3
KOTOPHIX PaBHO CyMMe fejUTeNiedl Ipyroro).

Hamee, cormacHO NpWHATOW KiIacCHUKamud, BupyHm
paccMarpuBai ¢ErypHBe gucixa 2. OupefeleHnme HEKOTOPHIX
W3 HEUX: (IIOCKHUX» («KBagpaTHOTO», M306pakaeMoro B BUE
KBaJpaTa €O CTOPOHOH 7, «IPAMOYTOJNBHOT0Y BHAa m X R),
«TeJIeCHBIX» («KyOHmIecKoro» — Ky6a coCTOPOHOW h— W YmCia
Bufia [ X m X n—mnapainenenunesac pebpamul, m u n) —
comepkurcsa B «Hawamax» Eskamma. [lomuMo sTmx momarumir,
Bupysu, cnengys Huxomaxy, paccMaTpuBal uX 4acTHEIE CIIy-
gam: mpsAMOyrodbHEle 4umcia Buma n(n — 1), n(n + m),

1 Abu’'l-Rayhan al-Biruni. The Book of Instruction in the
Elements of the Art of Astrology. London, 1934, p. 24 (mamee —
«Hayra 3Besm).

2 @OurypHHe 9UCIA BBEJEHE B MaTeMaTHKY muaropefimaMu, KOTOpHE
paccMaTpHBANHE TeoMeTpUIeCKHe (UIypsl KaK COBOKYIHOCTH [uC-
KDeTHHIX TOYeK, DACIONOKEHHBIX B ONIpEeNeHHOM IODANKE, X OTOMK-
OeCTBIANM IIIOMaAy ¥ 06heMbBl (GUIyp C YUCIOM COOTBETCTBYIOIIUX
UM TOUYEK.
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me m > 1, Bumpa m?n mpu n<<m uw n>m («Kuap-
OugHBIeY U «cTolboBHe») u T. 4. [lamee  paceMarpuBa-

JUCH (TPEYyroJbHBEIE»  TUCJIA (1 +24+3+... +n=

= M ), n306pamaeMme B BUJIe TPEYTOIBHUKOB (puc.2), ¢Ko-

quecRme»(i + 5= —|- ‘.. _|_”(”+1) n(n+12) (n—|-2))’

u3o0paykaeMble B ane TeTpaanp()B, ¥ (OUPaMUJAIbHEIE) THUCIIA
BUJA

12+22+32+. . .+ n2 =
_ [n(n+1) 2
— |

n(n4-1)(2n4-1) a .
ST g 434 294 3% 4 nP=

Bupysu wnpusomur wepmiicKue Ha3BaHAA QUIYPHEIX
guCeNl:  (CaHKajauTay (CIO3KeHHe) [IA (TPeyTOJbHEIXY,
«CaHKAINTA CAHKAXUTA» (CIOKeHWE CJIOKeHU#) A «KOHH-
YeCKUX» M T. 1.

K rteopermueckoit apudMeTrKe MOKHO OTHECTH IPOGIEMED
CYMMHDPOBAHUA DPAJOE ¥ KOMOUHATODHKM, KOTODHIME TaKiKe
saEnMacad BupyHu.

B «Xpouonorumy Bupyuum seraumcamn cymmy 64 wieHos
reomMerpuaeckoir mporpeccum 1 4 2 + 22 4 23 4 ... Ora
CyMMa paBHA YHUCJIY 3€PeH IIIeHUIH B W3BECTHOW MHIUHACKON
JleTeH/le 0 MPOMCXOKIEHUU WI'PH B maxMare. [lis moacwera
qucia 9IeHOB 9TOM mporpeccumu QOPMYNUPYIOTCA ABa MPABU-
na: 1) «Horga ymuosaem ®akoe-muGo u3 IMECTHIECATH IeTH-
Pex moJjiei maxMaTHO# HocKHU Ha camoro cebs, To mpoussefe-
HUe OKAa3HBAETCA B [0JIe, HACTOIBKO YOAJeHHOM OT MHOMKN-
MOT0 IOJIsI, HACKOJNBKO IIOCJeNHee YIAIeHO OT HePBOro MOJy;
2) «Ecam Bedects u3 mudpH KaKoro-1mbo MO eIUHULY,
TO 0CTaTOK OymeT paBeH cyMMe mup BCeX IpefIeCTBYIOMUX
monein» 1. Ilepsoe mpasmio, T. e. 2" 2" = 22" Bupynu mosc-
HAer mpuMmepoM 16 X 16 = 256. IT1o wmMCI0 HaXomUTCA Ha
HeBATOM IIOJIe, OTCTOAMEM OT IATOI'0, Ha KOTOPOM HAaXOHUTCH
quciio 16, macToNBKO e, HACKOABKO LATOE OTCTOUT OT Tep-
Boro. Bropoe mpasuio om mutocTpupyer npuMepoM 32—1=
=1+2+ 4+ 8+ 16 = 31. DBupysu mnociemosareabso
BHUMCIsAeT 22 =4, 4% = 16, 162 = 256, 2562 = 65535 u
655362 = 4294967296,

Has 06ocHOBaHMSA 5THX NMPABUJ OH CCHLIAETCA Ha OOIIYIO
TEOPHUI0 YeTHO-YeTHHIX JHCeJI, W3JI0KeHHYI0O B ero He Jomiefi-

1 «Xposonorma», crp. 154.

2 B, A, Pogendensy u mp, 33



meit go Hac «Humre mudp», OTKyAA, DO-BUIUMOMY, BAUMCTBO-
BaHA U paccMaTpuBaeMas 3[Iech 3ajada.

O6pamasch K WM3YYCHHI0 TEOPUH MHIUHCKOTO CTUXOCIO -
senuna !, Bupysu mpuxomuTr K 3afataM KOMOWEHATOPUKH.

WNBauins moas30BaluCh CHIIAOMICCKUM CTUXOCIIOKEHN-
eM, B KOTOPOM COGII0NaeTC I PABEHCTBO IHUCJIA CJIOTOB B CTPO-
Ke He3aBWCHMO OT MOJITOTH OTHeJbHEIX cioros. Ompemesmsio-
mM@M pasMep 9JIeMeHTOM fBJIAETCS CTOIA — «maja». B mpo-
creiimeM ciydae 3170 — moxycrumme. OOHYHO MPUMEHAIUCH
TPeXCTOUHEIYI W YeTHIPEXCTONHBIN DpasMephl, pee — IATH-
CTOOHHHA. DupyHm wmsmaraer pesyiabTaTHl MaTeMaTHIECKOTO
HCCIel0BAHNA CTPYKTYPH HHAHWCKOTO CTHUXA, IPOBEIEHHOTO

Puc. 2

Yemeype

Bpaxmarynroit. Bpaxmarynra paccMoTpes camble pacIpocT-
PaHeHHBIe pasMephH, KOrqa Hau0oJbImee IUCIO0 CIOTOB B CTPO-
e — 24, a HauMeHBIIEe YWCIO CJIOTOB, COMlePIKAMUXCA B
opHoit majge,— 4. ITosroMy AByXCTOMHEIR pasMep MOKHO IPei-
craBuTh B Bufe 4 -+ 20 clIOroB, TpexcTomHH#E — B BEAE 4
+ 4 + 16 cioros, weTHpexcTonuHi — B BuAe 4 + 4 + 4 -+
4+ 12 m . £

Yro6s mofcumTaTh KoMOumHamum u3 24 CJIOTOB B pasMepe
u3 [BYX Iaj, KOTJa majia COCTOUT M3 HAWMEHBIIETO IMCJIa CJO-
roB, T. e. U3 YeTHpeX, BpaxMarynra cocTaBui Tabaumy pas-
6uerHit Mo cTOMOmAM wmcaa 24 or 4 - 20 mo 20 4 4. Umcio
TaKuX KoM6muanmmit pasmo 17 = 20 — 4 -+ 1, 1. e. wucixo CO-
getaHmid us 17 mo 1, o6o3HawaeMoe B HacTOsAMEe BpeMs Ciz-
Takum sxe myreMm, gTo6H MOACIMTATH TWCIO KOMOMHANUY U3
24 cioroBs B pasMepe U3 TpeX IHaJ| ¢ HAUMEHBIIUM THUCJIIOM CJIO-
TOB B IepBoO# maje, cocTaBiasercda Tabauma pasdueHHA 1O
cronbmam wmesaa 24 or 4 + 4 4 16 mo 4 4 16 4+ 4. Umeao
TaKuX KoMbuuamuii pasmo 13 = 16 — 4 4 1. Tpmxgs mepe-
CTABJSSA IBA W3 TPEX CTOJOIOB, MOKHO MOJYIUTEH elle HATH
AHAJOTWYHHIX Tabaumi, u obmee 9Yuciio KOMOMHANWI DPaBHO

1 «(Nupmsa», crp. 84—85.
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13 x 6 = 78, 1. e. wncay coueranuit w3 13 mo 2, o6ozmauae-

Momy C3;. JIA 9eTHPeXCTOMHOTO pasMepa TaKuM ke 00pasoM
mosyqanTca 84 KoMOUHAIUM, T. €. YUCIO0 codeTaruit u3 9 mo 3,

o6osragaeMoe C5, u T. . BUpyHE oTMeduaeT BayKHOe BHATE-
Hue paboTH DBpaxMarynrsl u mpeijaraeT HPOBECTH AHAJO-
TUYHOE HCCJIef0BaHUE I'PEeYeCKO [I0IBHH.

O6pamasich K mpaKTUIecKod apufmeruke, Bupyuu ompe-
JeTHI 9eTHpe OCHOBHEIX apumMeTHYecKUX IefCTBUS, BO3Be-
IeHue B KBajgpaT u Ky0, u3BjedeHUe KBAJpPaTHHX u Kybmuec-
KUX KOpHeH u GopMyaupyeT TaKue NOHATUS, KaK «PAmUOHAb-
HEHH» U «UppanuoHadbHEIY KopHu. «VppammoHaapHEINRN
OH paccMaTpUBaeT KaK «TaKoil, KOTOPHI He BEIpasKaeTCsA CJIo-
BaM¥, HATIPUMep KOpeHb W3 [eCsATH, KaK TaK He CYMECTBYeT
TaKOT0 9ucJa, 9TO, eCIW YMHOKATH eTO Ha PaBHOE eMy, IIO0-
Iy9nTCA NecATh. ETro HA3HBAIOT IIIyXUM, TaK KaK OH He OTBe-
9aeT TOMY, KTO €0 HINEeT, ¥ €r0 MOYKHO HAWTHA TOJBKO HPHU-
OamsxeHHON 1,

Dupysu ompepenser mecTh «HATYPAIbHEIX) WU «apudpme-
THIeCKHUX» Pa3pPANOB, T. €. CTeHeHel qucia (¢KOpeHb», «KBaJI-
paTy, «KyO», «KBamgpaTo-KBajgpaT»y, (KBAZpaTo-Ky6», «Ky6o-
KyO»), Clleflys KiIacCHQMKAIWE aJeKCAHIPUACKOr0 MaTeMa-
ruka III 8. [Juodanra, m yrassiBaer, 910 (IO BTOMY 3Ke Ipa-
BUJIYy YBEIWIMBAIOTCH OCTAJbHEE WHCIa», T. €. MPUMeHAeT
npuanun [uodanra oys monydeHUus 0060 CTeIEHN TUCIA.

Opue w3 me gomemmux 0 HAC apUYMETHIECKHX TPAKTa-
T0B Bupysu — «O6 uspiedenumu KyOGudeCKux KopHei u 0C-
HOBAHHUH TOTO, 9YTO 3a HAMU U3 apUPMETUIECCKUX PaspPALOB»
HOCBAINEH WBBJIEYEHWI0 KOPHeH cTemeH:H > 3 (¢OCHOBAHUAMU
apu)MeTUYeCKUX PaspANOB» HABHBAIUCH KOPHA COOTBETCTBEH-
HBIX CTemeHeir).

ITepexonsa ¥ W3MoMeHUIO CHCTEM CUMCIIOHUA, BupyHm pac-
CMOTpeJ W JeCATHIHYI0 (HHIUACKYIO» MOSUMUOHHYI CHUCTe-
My, U MeCTHJeCATePUIHYIO «apabCKyIo», B KOTOPOi GBI mpu-
HAT OYyKBeHHH Ccmoco6 u306paskeHUsA dmcena ((KyMaiy).
B mecrtupecarepmunoii mo3wnumoHHO# cucreMe ymoTpebiser-
CA CHeNMaJbHEIY 3HAK [JA HYNA, a mejble # ApoOHEE TmMCia
samuchBaloTcA B Buge a"-60" + a, ,-60"1 4 ... 4 a,-
60 4+ ag + ... g - 60-™, rue BCe a; MOTYT WMeThH 3Ha-
gerudg ot 0 10 59 1 us06pasKkarOTC ¢ IOMOIIBIO GYKB apabCKOTO
andasura. IpoGHbe paspAgsl HABHBAJKCH IO IPEYECKOMY

1 «Hayxa sBesmy, crp. 32.
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o6pasny MUHyTaMH, COeKYHEAME H T. M., I{ejble eIUHUIE <
rpafycaMu, a paspARHE IeJHX BHIIe TePBOL0 — (IEePBEIME
OORHATHMIY, (BTOPHIME HOTHATHMIY ¥ T. . Bmepsrie TaKyio
3amUCh IeJHX Yuces] Hesaqoiro mo DupyHu BBex ero cospe-
meHHENK Hymbsap u6u Jla66ar. [lo Hero oHa HMCmoib30Balach
TOJBKO I 3anucy apobGed. Bupyrnu nmpumenun sto HopmecT-
BO yiKe B «X POHOJOIUW» [JA 3MMCH CYMMEL 9IeHOB apupMme-
TAYeCKo# mporpeccuu 1 4+ 2 4 2% ... 4 2 3,

OnucrBasa «MHIUHACKHUH cueTy, BUpPyHM mpuBes Ha3BaHUSA
BOCEMHafmaTH pas3pAnoB uuced. «Heroroprle wEmWiIE,—
3aMedaeT OH,— YTBEPHKOAIOT, YTO... UMEeTCH eme JeBATHA-
matelit paspan... u 6yaro Obl jgasnee Her cdera. Ogmako cuer
HeCKOHYaeM, JIWIMb YCIOBHO MOYKHO YCTAHOBUTH €T0 Ipefiel,
KOTOPHI OyIeT OJHOBPEMEHHO KOHIIOM ero paspsamos» 1.

B coorsercTBHM ¢ Tpagumued BOCTOYHHIX apupMeTmIec-
KUX TPAKTAaTOB BUpyHH m3M0KUI mpaBmia JeACTBUHA ¢ APO-
O6savu. Epwras mectumecATepuIHAs MOSUNUOHHAS CHCTEMA
IeJIBIX 9uceJ u Apobeil TONBKO MOABUIACHh U eme He OBLIA
upuesaTa. llosToMy om caemyer crapoMmy cmocoby, KOTODHIA
upmmeran Xopesmu. Ilpoussopms, HampmMep, omepamuio yM-
HOJKEHUA HaJ MIeCTHUeCATepUIHBIME Apobsamu, Bupynu cHa-
gaJjla mepeBofuT KajKIoe U3 IePEeMHOKaeMHX 4HCeNl B eJWHMU-
Bl eTO HEUBIIETO Paspsaga, HeWCTBYeT ¢ HUME KaK ¢ IeJbIMHO
quciIaMHd, BaOWCAHHEIMU B [eCATWIHON CcHCTeMe, a 3aTeM
epPeBOUT Pe3yiAbTaT CHOBA B MIECTHUAECATEPUIHYIO APoOB2.

B rabaumax rtpmromoMerpwdecKMX H ACTPOHOMUUECKUX
(QYHKOUHA II0 TPAJUIUE, BOCXOAAMe N elme K alleKCaHAPHACKOH
acTpoHOMuUY, DBUPYHH MOIB30BAJICA IIECTHUIECATEPUIHEIME
opobamu.

MaremaTuku cTpaH mClIaMa MIXPOKO MCIOJB30BAJK B BEHI-
qHUCIeHUAX «TIaBHEe» Apobu (suma 1/n, rme n << 10), BHpa-
jKadg oCTaJbHEIE APo0M B BHAE MX CYMMEI W Pa3sHOCTU, WIU B
ClI0BeCHO# 3ammcu B Bume «m dacteir us n». Ciexyer sroit
Tpaguuyyu U Bupynum, mpuMmMenss ux IS BEIHCIEHHUSA XODI,
nyr 1/n owpysmmoctu (n = 3,..., 10) 8 III wuure «Hamoma
Mac’yma». B 1 wuwre «Kamoma» oH BEUHCIAET € IIOMOILBIO
«THaBHBIX» Apobedn  pasHocTh 306545 — 35431/5, = 10%7/g,
Me;RIy BeJUINHAMHU COJNHEYHOTO U JIYHHOTO TOHO0B, KOTODPYIO
npencrasiaser B Buge 10 + Yy + /3 4 s

Crmenuanpublit TpakTar — «HHUry 006 MHEAUACKUX pamu-
kax» («Pamukuy) Bupysu mocBATHI OfHOMY W3 ITHPOKO pac-

1 «Nugusa», crp. 178.
2 «Hayra sBesmy, ctp. 34.
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tipocrpanenfiix ma Cpegmem u Bammuem Bocroxe m Bmocatests
cTBME B EBpome MeToqoB NPAKTHYECKON apu@MeTHKH —
«TPORHOMY HPaBUIY».

TpoitHoe TpPaBWIO COCTOMT B HAXOKIGHHU dmcia z, 00
DPa3ymero ¢ TpeMsA JAaHHBIME YUCIAMHE @, b U ¢ TPOmOpPIHI0
a/b = c¢/x. OHO HMeeT WHIMACKOE TPOUCXOMKIEHHE U BCTPE-
gaerca y Apuabxartsl m Bpaxmarynrsl. Uepuiine Haswsanu
ero TpaiipammKa, T. e. «obiajaiomee TpeMs MecTaMuy. Bpax-
Marymora 06o6mma 3To npasuio Ha 9, 7, 9 u 11 pemuanmn, Tpe-
Oyomux KOMOMHMPOBAHHOT0 NPUMEHEHUS COOTBETCTBEHHO
IBYX, TpeX, 4eThipeX W MATH TPOWUHHX mpasui. Bupyuum mop-
poGHO pasbsACHAeT mpsaMoe @ oOpaTHoe mpaBMIa u 0Go0maer

X Ha n060e HeYeTHOoe YMCJIO BEIMIWH, HPHUBOIA 3aJadu Ha
13, 15, 17 penvuumn. 3HaMeHarexeH TOT (akr, uro Bupynum
0GOCHOBHIBAGT HTH HpaBmWia C IIOMOMbBI0O AHTWIHON TEOPUT
COCTABHBIX OTHOINEHWiI, PasBUTON Ha CpegHEeBeKOBOM Bocto-
Ke KOMMeHTaTopamu EBKiupa.

2. UppaumoHanbHOCTh M TEOPUsS OTHOLICHMIA.
Pacmmpenue NMOHATHA wHCIA

Ydenne 0 9YHCIOBHX WPPALEOHAIBHOCTAX IO BOCTOUHOM
KJIacCUPUKANMA COCTABIANO CHEIUANLHBI pasfe] MaTeMa-
tuxu. Takoe BHeneHre 06BACHAIOCH TPYAHOCTHIO TEOPETH-
9eCKOTO0 060CHOBAHUA STUX IPobieM.

Wnpuiickme MaTeMaTWKU He Pasiudajd Ha IpPaKTHKe IO-
HATHA HeIpepHBHOro u mauckperEoro. OHu cBoGofHo omepu-
pPOBAaM MPPAMUOHANBHOCTAME B [JeHCTBHAX € KOPHAMH.
IIpuEnunuaapHOe oTIWYUe MOIXORA K 9TOR npobieMe y Mare-
MaTHKOB CTPaH HCJaMa COCTOSIO B TOM, 9TO OHU KaK pas sc-
HO BHUJENU DASHUIYY MEKAY DTUMU HOHATUAME W IMOCTABMIH
BOIPOC O JIOTHIECKOM M TEOPeTHIeCKOM 0GOCHOBAHWHU omepa-
nui ¢ mppanuonadbuocTamMu. OnepupoBaHue ajirebpamdecKn-
MHI HpPPamUoHAJbHOCTAMU B X apuUpMeTmIecKoir dopme mof-
TOTOBUJIO HOYBY [JIsA BEEICHN S DOHATAS 00 HPPArMOHATbHOM
4uciie, PABHONPABHOM ¢ PANUOHAJIBHBIMU — LEJNHIMH U JPO-
Gamu. JTa mpobGieMa OKa3alach B MEHTPe HOBOTO HAIIPaBiie-
HUA, B KOTODOM eBKIU/0BA TEOPHS HPPANUOHAIBHOCTe,
UBIOMKeHHASI ¢ OOMOMbBI0 METOM0B TeOMeTPUIECKOM aareGps
B X kHure «Hawamy, B MHOTOYHCIEHHHX KOMMEHTApPUAX K
He#l IOJBEPraeTcsa CYMEeCTBeHHOMY mpeobpa3oBanmio — apud-
mermzanuu. CTupaercs caMo pasiaudue MeRTy TeoMeTpudec-
KUMY HECOMSMEpPUMBIME BeJIWIUHAMY ¥ GUCIOBHIME WDPAaILUo-
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HaJbHOCTAMHE. VppamuonaibHEle 9@CIa CTAHOBATCA MOJHO-
IPaBHBEIM IpefMeToM apuMeTHKEH U ajnre6pH, u maioboe oT-
HOUIeHWe BeJWYNH HAYAHAET BOCIHPUHEMATHCA KaK THCIIO.

o mac He mominu Tpyasl Bupyru, cnenmmanabHo MOCB AMEH-
HEle mpo6GieMe HPpPAUMOHAJBHOCTEH, XOTH OTOeIAbHEE 3aMe-
9aHEA BCTPETAIOTCSA BO MHOTHX COYMHeHHAX. Bosee mompob-
HO KacaeTCsi OH STHX BONPOCOB, 00pamasch K CYI[HOCTH ¥
cmoco0aM BHYMCIEHWS WHCIA I — OTHONIEHHWA [JIMHBL OK-
PYKHOCTH K ee THAMETPY.

B «Hayxe 3Besny Bupyum mpupomur mis . apXmMemoB-
CHoe BHaueHme — 3'/; W yRaseiBaeT, 4TO OHO (HAXONUTCH
MeRIY OBYMs BeJIuduHaMu, 6OJIbINE MEHbINeH U3 HUX U MEeHb-
me Goxpmein . O4eBHUAHO, OH MMeN B BUIY TPAKTaT ApxumMe-
ma «JIsMepeHuUe Kpyra», B KOTOPOM [JOKA3HBAeTCsA, UTO BEJW-
9uHA JU 3aRJIYeHA B mpefedax 3 '/, < m << 39/,,. 3Hauenme
mIomafu Kpyra eNWHWIHOTO AUAMeTpa, KOTOPOe IPWBOIWUT
Bupysu, — '/, + %/, = /54, — COOTBETCTBYeT BeIWIWHE
7= 3Y,. B 10 s%e BpeMs o0H mOAPOGHO OCTAHABIUBAETCSH U
HA WHIUACKAX METOJaX BHYUCICHWA .

«B ppeBmocTH,— mucan DBupyH®m,— HHIEANE CcYATAIH,
970 OKPYIKHOCTh Kpyra — YTPOGHHHHE muamerp... Ommaxo
B Goslee moamHee BPeMA UHIUUIE y3HAJH, 9TO 3a TPeMs Ie-
IBMu ciemyior Apobu. Bpaxmarynmra mosaraer, 9To Apo6b
COCTaBJIsIeT ONHY CeAbMYI0, ONHAKO OH MONYIUI ee APYTHM
myTeM, a uMeHHO: , IlocKOIBRY KopeHb U3 [JeCsATH TPUOIH-
3UTEJBHO — TPU ¥ OfHA CeabMas, TO BCAKWHA [MaMETD OT-
HOCHUTCA K CBOEH OKDY;KHOCTH, KaK eJUHUOA K KOPHIO u3
necaru”. IlosToMmy oH yMHOKaeT quaMeTp Ha PABHYIO BeJIUIN-
HY, a IpPOoU3BeJIeHre — Ha [ECATHh W IMOTOM U3 BCETO HPOU3BE-
OeHNs m3BieKaer Kopeub. ClemoBarelbHO, OKPYKHOCTH Hp-
pammoHaNbHA, KaK MppPamMOHAJEH KOpeHb U3 pecatu. Bo
BCAKOM ClIydae HOJNYUeHHOEe TaKuM 06pa3oM IPeBOCXOIHUT BCE,
9T0 JOJKHO OBITh. ApXuMeN Ompemesii 3T0 KaK T0, 9T0 MeKIY
IeC ATHI0 CEMU/eC ATHIMU U IeCATHIO CeMb/IeC AT mepBHMu. bpax-
Marynra paccKasmsaer 00 ApmabxarTe, KPUTHKYS ero 3a To,
9TO0 OUmpeJeNnT OKPYKHOCTh Kak 3393; 3aTeM B OJHOM MecTe
OH yTBepsai, uro nuaverp pasen 1080, a 8 gpyrom — 1050.
IlepBoe MHeHUE TpeOyeT OTHOIMEHUA TUAMETPa K OKPYIKHOCTH,
KaK eIWHMMOE K TPeM H CeMHAIIATH CTO ABAaAUATHM eIuHM-
mbl. A 5To MeHbINEe OJHON CeAbMOil Ha ONHY CEMHA/IATYIO Ofi-
HO# ceppMoit. UTo e KacaeTcd BTOPOTO MHEHHUS, TO HECOM-

«Hayra 3Besmy, cTp. 11.
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HEHHO MCKayKeHHMe GHIJIO B CIUCKe, a He Y aBTOpa; 0HO TpeGyer
OTHOIIEHHUA e[UHUNBL K TPEM C TeM, YTO HPeBHImMaeT 4eTBePTh
emurnnb. [lyanca ymorpe6iser 5To OTHOMeEHZE KaK eIWHUIA
K Tpem u 177 1250-x emumEmMMEl. ITO MEHbINE ONHON CembMOM
Ha TO JXe, YTO U COTIacHO MHeHUIO ApuabxaTTen .

B III kuure «Kamona Mac ygay Bupynu pns moayuenus
TpHGIMKEHHEOTO 3HAYCHWA JT YMHOMKAeT IMONYIeHHYI MM Be-
JIW9IUHY 15, (CTOPOHH TpaBuibHOTo BmucanHOro 180-yroms-
HuKa) Ha 180 1 mosxywaer mepmMeTp BOMCAHHOI'O MPABUIbHOTO
180-yronpHEuKa. 3aTeM HAXOIHUT CTOPOHY A1g, IPABUIBLHOTO OLY-
caunoro 180-yrompEnKa I ero mepuMerp. 3a IIUHY OKPYKHOCTH
OH MPUHEMAET MOJYCYMMY STHX ePUMETPOB U II0JIydaeT 3HaTe-
HUEe 7T C TOYHOCTBIO [0 IATH NIECTHNECATHUPUIHEIX 3HAKOB!
3P8I3EII{ 711 6IVAGY — 3,14174628 (Mmenee TouHOE, WeM Yy
Ilynucer).

Ha mporsmennu scero «Kamona Mac’yna» Bupysu cucre-
MAaTH9eCKH IpPHMEeHSeT K TeoMeTPHYeCKUM BeJWIWHAM TaKUe
TePMHUHBI, KaK (yMHOKEHMeY, (eleHney, «U3BJIeIeHue KOPHY.
Tax, mpu ompepenenuu Xopmasl /3 Kpyra Bupymu mmcai:
«Ecayu MBL X0THM OmpeNelIuTh XOPAY TPeTH Kpyra, YMHOMKEM
DUaMeTp Ha MOJIOBWHY €ro CYMMEL C eT0 MOJOBUHON M U3BJIe-
4eM KOpeHb W3 IpPOU3BEeJeHUs» 2.

IIpumenenue cioBa «IWCIO» U apUPMETHIECKUX NOHATUI
K HEeCOUBMeDPHMEM reoMeTPUIeCKNM BeJIUIWHAM ¥ €CTh LPo-
ABJIGHHe TOM TeHNEHIWM K PACIpOCTPaHEHMIO apmdMeTmgec-
KO#l TepMUHOJIOTMH Ha TeOMeTPUIeCKHe BEeJIWIMHEI, KOTOpas
OHlJIa XapaKTepHa i YUeHWS O YHCIOBHX HPPamMOHAIBHO-
CTAX Ha cpegHeBeKoBOM BocToKe.

B aurumunOo#t MaTeMaTuKe OBLIE CO3JAHE TEOPUS OTHOMIE-
HUHA [eJbX 9uces U 00mas TeOpHUs OTHOMEHNWH HeIPepPHIBHEIX
BeauwunH. IlepBas W3 HEX HUIpajia POIH COBPEMEHHOI TeOpuu
mpoGeii, BTopasg — TEOPHH JeHCTBUTENbHEX uwmcesx. Mexmy
STUMM [BYMA TEODPUAMH AHTUIHBIE MaTeMATHKM MPOBONMIA
pesKyio rpaHb. BaskEeHmuM [OCTIKeHHEM MaTeMaTHKOB
Baweero um Cpemmero Bocroka 6vII0 o6BeguHEeHHE ITUX
ABYX TeopHil B o0meit TeopuH, OCHOBAHHON HA DPACIIUPeHUU
MOHATHA 4HWCI3 [0 TOTO, 9TO MBI HA3HIBAEM NEHCTBUTEIbHBIM
TMOJIOKUTEeNbHBIM YHCIOM. B 3HAUMTEIHHON CTeNeHH 3aCyTra
3TOT0 00beUHEHNA NPUHAMJIEKAT Bupynu.

1 <(I§Iinﬂﬂ))7 crp. 173. 3mauenme Hymumcn (Ilaymoca) — 3 177/1250 =
= 3,1416.
2 «Kamor Mac'yma», ctp. 272.
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ITepBEie maru B 9TOoM HampaBieHWH GBUIA CHEIAHE B MO3JI-
HEdJITUHACTUICCKYIO SHMOXY OHHHM M3 KOMMEHTAaTODOB HBK-
aupa (mo-Bumumomy, Teomom), moGasmsmum K «Hawamzamm
TaK HasmBaeMoe mAToe omperenenme VI KHurm — ompepneie-
HUE «COCTABHOTO OTHOIIGHWS». EBKIHN HA3HBAJI COCTABHEIM
OTHOIIEHWEM TO, 9TO Mbl HashlBaeM MPOM3BENEeHHEeM OTHOIIEe-
HUH, ¥ npuMeHud ero B 23 npemiosxenun VI Kuurm, yreepx-
JA0MmeM, 9T0 «paBHOYTOJbHbIE A PAaJLIeNl0rPAMMEL HMEIOT ADYT
K IPYTy COCTaBHOe OTHOMEHWE WX CTOPOH» (Ha COBPEMEHHOM
SAI3bIKe DTO 03HAWAET, 9TO OTHOIIeHWe IIOMAMed MBYX mapaji-
JIeJOTPAaMMOB PaBHO IPOU3BEICHUI0 OTHOUNIEHWH WX COOTBET-
CTBEHEHX cTOpoH). B mepBoHadambHOM Texcre «Hagam» me
OBLIO OIpefeNieHNA COCTaBHOTO OTHOIIEHWS, OBIIM OIpejese-
HEBI TOJIBKO [[BA €T0 YACTHHIX CAYyIad — «IBOWHOE» U «TPOHHOE
OTHOIIeHUA (HA COBPEMEeHHOM f3HKe — KBagpar @ KyO OT-
vomerusn). Ilaroe oupenenenue VI xumru raacur: «I'oBopures,
9T0 OTHOIIEHUE COCTABIAETCA W3 OTHOIIEHWH, KOTHa KoJaude-
CTBA JTHX OTHOMEHHUN, MepeMHOKaeMHe Me:Kny coboit, 00-
pasyor Hedro» !. CMBICA 9TOT0 OHmpeeNeHHs CTAJ MOHATEH
MaTeMaTHKaM TOJBKO mocie pabor Bupynum.

B «Hayxe sBesmy Bupymu manm ompemelieEHe COCTaBHOTO
OTHOIIEHUA, OTHPABIAACH OT eBRIUNOBA OUpeeleHns JBOM-
HOTO OTHOIIGHWS:

«Omo momo6HO ABOMHOMY OTHOMIEHHWIO, HO MBOWHOE OTHO-
IIeHWe COCTABJIEHO W3 MBYX PAaBHHIX OTHOMEHWI, KaK, HAIPH-
Mep, lorHOmeHTe] mONOBUHEL TOMOBUHSI, & 9TO OTHOILIEHHE CO-
CTAaBJIEHO W3 [BYX PAsHHIX OTHONIEHUH, KaK, Hampumep, [oT-
HoOIleHUe | YeTBePTH ONHOM 1sAToil. Il pocTefimuit mprMep 5TOTO:
eCIIH MeKIy IBYMs BeIMYAHAME WMEeTCSA OTHOIIEHNe U MeK/Y
HUMHZ OOMeNleHa Npyras BeIdYWHA, TO OTHOIIEHWE IePBHX
OBYX COCTABIEHO U3 OTHOIIEHUA OJHON U3 HUX K IPOMEKYTOI-
HOHM ¥ W3 OTHOIIGHUS NPOMEKYTOUHOH K ADPYTroi, Tak e Kak
PACCTOAHME MeKIY ABYMs TOPOMAMHE COCTABIEHO M3 PACCTOA-
Huir ero sramoB. WHorma BMeCcTO COCTABIEHHA TOBOPAT O
mepeMHOKeHHUH, TOTTa o6 OTHOIIEHWH IepBo#l K Tperbei [ro-
BOPAT| KAk O IepPeMHOKeHHHIX MesKIy co000#d oTHOIeHHR
mepBOM KO BTOPOR U OTHOINIEHWW BTOPOH K TpeThell, HO CI0BO
,,cocrapirenne’’ nydme. [Ipumep 5TOr0: OTHOIMEHAR ABYX K IABE-
HajOaTH — OTHONIeHWe OHOW MIeCTO#, a €CJIH BCTABUTH Me-
Iy HAMH 9eTHpe, YKa3aHHOe OTHOMeHue O0yHeT COCTaBIeHO

1 Fexaud. Hawama. Iepesor . . Mopayxa#-Boarosckoro. T. 1.
M.— JI., 1948, crp. 174.
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#3 OTHOIMEHUA ABYX K 9UeTHPEM, T. €. OTHOINEHHU HOJOBUHE!
¥ OTHOINEHHUS JeThPeX K [BEHAJIATH, T. €. OTHOIIEHUA TPETH.
ITO0 OTHOIIEHWEe MOJOBUHEI TPETH, T. €. ONHOU MIecTol, MHI
TOBOPUM TAKyKe OTHOIIEHHE TPeTH IOJIOBHHED !.

O6patuMm BHEUManme HA clioBa Dbupymu: «Mmorma BMecTo
COCTaBJIEHUS TOBOPAT O HePOMHOKEHUH...».

Brpysn mupoko moab30BaICA COCTaBIEHHEM OTHOIICHUI
OpY pelleHUH CaMbIX Pas3iMIHEIX 3a7ad.

Bo 2-it rmase V xuuru «Hamorna Mac’yga», pacemarpubas
COCTaBHHE OTHOMEHWUsd, BHIpaj)kaiomue Teopemy Memnenas,
OTHOCAIMYIOCH K cepuuecKoit TpuronoMerpuu, bBupyam mm-
cal o6 ONHOM W3 OTHOIIEHWH, BXOAAIIAX B 5Ty TEOPeMY:
«Ecau paspenurs cunyc FC ma curyc CB, moaydurcs To, 9410
OTHOCHTCA K efmHHUIe, Kak cmayc FC ® cumycy CB» ?, um,
BBOJIA QHAJIOTHIHEE BEIWUUHE! JIA OBYX OPYTUX U3 STUX OT-
HOIIEHWH, TOBOPWI, YTO «OJHA W3 STUX BEIUTUH SABIIAETCH
Opom3BegeHneM ABYX OPYTHX». OTU BeIWYUHHE DO CYMECTBY
COBIAAIOT C «KOJUIECTBAMHU OTHONIEHWI», 0 KOTOPHIX HJIET
pedYb B OIpeeieHAr COCTABHOTO OTHOLIGHWS, M0GaBIEHHOM B
mosgHEesIHHEACTHICCKYI0 smoxy K «Hawamamy Esrmmpa.

Bupynm ompenenesHo BEHICKA3aJICA B MOJIb3Y pacIIApeHUsT
TOHATUA TUcIa B ynomuuasimeiica samu raase [1T kanru «Ha-
Hora Mac’yma», rge oH mpuBesa NPUGIMIKEHHOE 3HAYCHHE YUC-
aa 5. B mauase sroit rmaBn Bupynu mwmer: «Xora eguEng-
HOE W OTHOCHUTCS K CYMTAeMbIM, HO €CIIH PacCMaTPHBATH eJIu-
HUIY B [COBOKymHOCTHE cymHOCTeH], 06IaaloMIX BemecTBOM,
TO 0HA He ABJIAETCA MCTHHHON MO CBOeH cymHOCTH, a [mpm-
HaTal ycaoBHO W mo ofmeMy COINIAlleHWI0, KAK K dacTH
JeJeHUs OKPYIKHOCTe# KPYTOB, 0 KOTOPHX COTJIACHIUCH JIIO-
¥ 9TOT'0 HCKYCCTBA, 9TO UX TPHUCTA IMIECTHAECAT W ITO KayKaas
73 HEUX JeJIdTcA Ha IIeCTHAecATHe dacth. Ilpuumna [Bri6opal
5TOTO [YMCIa feleHRra OKPYKHOCTH] — JUINb B TOM, 9TO OHA
WOCPeNHUIAeT MEKAY MHAMHU COJTHETHOTO W JYHHOTO roja, a
He 06S3aTENBHOCTD ero.

Y ORpymHOCTE KPyra K ero JuaMeTpy UMeeTcs HEeKoe OT-
HOIIeHME, MOITOMY Yy IHMCIAa OKPYKHOCTH K UHCIY HHaMeTpa
TaK;Ke eCTh OTHOMEHHe, XOTA OHO U MPPANMAOHAIBHO» 5.

Hax MB yBEguM HEmKe, DOf «9mCioM auaMerpay Bupyum
mMel B BELY 2, DO3TOMY HOJ «SUCIOM OKPYKHOCTH» OH MMeeT

1 «Haywka 3B23m», ctp. 15—16.

2 «<Kamor Mac’yma», ctp. 584.

8 Tawm e, crp. 303. ABrope DpmHocAT Guaropmapmocts II. I'. Bya-
TaKOBY, MOMOTIIEMY KM [EPEBECTH 3TO MECTO.
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B Bumy dmcio He B o6menpuHATOM B 60 BpéMs CMEICIE, a B
0606menuaoM. VIMeHHO 5TO HOmYEepPKUBAIT CI0BAa B Hadale
OpUBeJeHHOW HAMH MUTATH: MO (CINTAEMBIMA» HMEIHNCH B
BUJY KOHKPETHEIE 00BEKTHI CIeTa, IPOTHBOIOCTABIAEMEE a0-
crpakTHEM qnciam. Maremarux m guiaocod IX 8. Cabur ubm
Hoppa roBopun, 9To «9ucio He CymecTBYeT B Bel[aX... OHO
He OPHCYTCTBYeT B CUMTAEMOM, HO CONEDPIKMTCA B aymey l.
Yuomunaemen bupynu B «Pamukax» marematuxk X B. V6H
an-Barmapm mopggepKuBal, 9T0O «IYTh K SHAHUIO COM3MEPUMEIX
¥ HeCOM3MEPHUMHBIX BeIMYHH JIEKUT TOABKO depe3 3HAKOMCTBO
¢ pasauudmeM Me;KAy gucioM u cumtaemsiM» 2. Ilpm coor-
BEeTCTBHEE MeKIY YHCIAMU W CIWTHIBAEMEIME IMCIOBOY eUHM-
Ile COOTBETCTBYeT «eNWHWYIHOE». ['0BOpA o «epuumIe B [coBo-
KYIOHOCTH CYIIHOCTel], 06iafaoiluX BemecTBOM», BupyHum
wMel B BUIY HENPEDPHBHBIC BeIWIWHH U YCIOBHYIO eIUHUIY
H3MepeHUsI HTHX BeNW9nH, ABIANIYIOcH meixmMoi. CioBa
«0HA He ABIAETCA UCTUHHONY yKasHBAIOT Ha TO, 9T0 BupyHu
3mech, TaK ke Kak B «Hayke 3Besm», 0OTIHTAN JeIUMYIO
eVHANY OT eNWHUIE (HCTAHHBIX», T. €. HATYPAIBHEIX
quce.

YuoMuHaHEE 0 «CIMTAEMBIX» MOJICPKEBAET, 9TO UUCIA B
pacIIHpPEeHHOM CMEICIEe CJI0Ba OTHOCATCH K (CYM{HOCTAM, 006-
JafalomuM BellecTBOM»Y, KaK HATypaJbHEIE THCIA K «CIUTae-
MEBIM».

910 pacmupeHHe NOHATUA 0 dmcie Bupynu, HeCOMHEHHO,
uMeeT B BUAY, Korma B Hadale « Jayku 3Besmy B 0TBeTe HA BOII-
poc: «Uro Takoe reomerpus?» nmmet: «OHa mpeBpamaer Hay-
Ky 0 9MCIAaX U3 YaCTHOH B 06IIYI0» 3, IPOTHBOLIOCTABIAA KIaC-
CUYECKON HayKe 0 UHMCIaX — apuMeTHKe HATyPAJIbHEIX -
ceJl — «oOImyn» HayKy O 9uciax, o0BeKTaMud KOTOPOH sB-
JAA0TCA ¥ HATypajbHBE 9HCJIA, W TeOMeTPHUECKUe BeJUTH-
HH.

Unesa Bupyum o pacmupeHwy DOHATHS IWCIa OHIIA pas-
BuTa pmanbme XaigaMoM B ero KoMMeHTapusax K EBraupy,

1 [Tutwpyerca U3 HeOmyOIUMKOBaHHOTO ¢uiocodckoro Tpakrrara «Bom-
pocsl, 3agagasie Cabury u6E Hoppe an-Xappamu» mo aBTopedepary
KamgunaTckoit muccepranuu A. 0. Camcypa «MaTeMaTnuecKue TPYIHL
Ca6mra u6H Koppeny. M., 1971, cTp. 3.

2 Tpakrar W6E an-Barmagy o comsMepmMBIX M HECOHM3MEPHUMEIX BellHd-
gyHax. IlepeBog I'. II. MaTBueBckoil B ee craThe «Marepmamdsl K Hc-
TOpUEM ydYeHMd O uUmcie Ha CpefHeBeKoBoM bamumemM m CpemmeM
Bocroker.— B kH.: «M3 mcTopum TOUHHIX HayK HAa CPefHEBEKOBOM
Bamxuem u Cpemmem Bocroker. Tamxent, 1972, ctp. 119.

3 «Haywa sBesmy, crp. 1.
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Ille BeJIWYUHE, COOTHOCHMEIE ¢ OTHOINEHWAMHA, HA3HBAINCH
(BeIMYMHAMH, OTBJIEUYEHHHIMA Pa3yMOM OT BCero 3TOr0 W
OpHHAJIeKAMAME K 9UciaM, HO He K 4WciaM aGCONIOTHBIM
U UCTHHHBM) 1.

3. Anreopa

Marematuku Bammuero u Cpemmero Bocroxa He ToabKO
BEIIeNUAN anreGpy B CAMOCTOSTENbHYIO TUCHUIUIAHY, HO U
BHECIH CYIEeCTBeHHHA BKJIAJI B ee pasBUTHE. ¥:Ke B Hambo-
jlee PaHHHX COYMHEHHUAX (HAIpUMep, B TpakKrare XopesMu,
IX B.) amrebpa, miam, Kak ee HA3BIBAJIHW, (ACYUCIEHHE BOC-
MOJHEHNA W OPOTUBOMOCTABIEHUSIY, HIPATA CAMOCTOATEIb-
HYI0 poib, a mosgaee, B X —X1I 8. Omap X aitaM paccMaTprBal
ee KaK (HAy9HOE MCKYCCTBO, IpeaMeT KOTOPOTO COCTABISIOT
abCoTTHOS YUCI0 W U3MEPHMble BEIWYAHEI, ABIAOIIAECH
HEW3BECTHEIME, HO OTHECeHHHEe K KAKOX-HHUOYDb HM3BECTHON
BeIMHM, 0 KOTOPOH WX MOKHO OIPENEIUTHY 2.

Cpenu gomepmux [0 Hac TPYRoB BupyHm Her counmHenwmii,
cHenmaabHO HOCBAMEHHNX anrebpe. OcHOBHEE ajirebpamdec-
KUe OUpeflelIeHus COHMEepsKaTCHd B CeMH BOIPOCAX W OTBeTax,
Bxogamux B «Hayky ssesmy. Buawame Bupymnu oupepmemser
«BocmonHeHUey (an-mabp %) u «mpoTHBOIOCTABIEeHWE» (al-
Mykabasa) — JBe OCHOBHBIG OLEPANm¥UH, ¢ IMOMOMBI0 KOTOPHIX
anrefpanuecKkme ypaBHEHUS IPWBOMUINCH K IIPOCTedImmeMy
Buny. Hamee ciaegyer ompeneieHWe «Bemu» (HEHU3BECTHOIO)
¥ TpaBUI MeWCTBUH C «BeOIaMm», T. e. alre0paudecKux oIfe-
panuii ¢ HeU3BECTHHM I er0 CTeMeHAMHA. 3aTeM (opPMyIupyer-
CS (OpPaBWJIO 3HAKOBY HPH [efCTBUAX C «Bemamm»y: «Eciaum
VMHOKATH BeIIb HA Bempb, MOJYIUTCS KBAAPAT, €CIH YMHO-
JRATDH €€ Ha 9HCIO0, MOJYYATCA BeIIW B 9TOM umcie. Ecam ym-
HOKUTHh OTHEMAEMYI0 BOIIb HA Bemb, MONYIATCA OTHHMAEMBLHA
kBagpar. Torma rosopsr: ,6e3 kBagpara“. Eciau yMmMEOMUTH
OTHHMAeMYI BeIIb Ha IMUCJIO0, HOIYIATCH OTHHMAaeMEe BeIld
B 9TOM 9YHUCJe; TOrma TOBOPAT: ,6e3 CTOMBKUX-TO Bemeir“.
Ecam yMHOMHATH OTHEMaeMyH0 Bellb HA OTHAMAaeMYI Bellb,
OONYYUTCA ,HpubGaBIsgeMbIi KBagpatT“y 4.

«MckycerBo anre6Gpel — Omucan bBupyHm, — mmeer [eno
¢ TpeMs dIeMeHTAMH: OJWH W3 HUX — abCOJITHOE YUCIO,

1 Omap Xaiisnm. Tparrarsi. IlepeBom B. A. Posemdempma. M., 1961,
cTp. 145 (ciI0BO «MCTHHHBIMY HEPEBEHEHO «HACTOSITEMY).

2 Tam 3xe, cTp. 70—T71.

3 OT 3TOTO CJIOBA HPOMCXOAUT COBPEMEHHBIH TEPMUH «anrebpanr.

4 «Hayxra sBespy, crp. 39—40. 3amerumm, uro TepmmaH Bupynu «Ges
Bemeii» u «Ge3 KBajpaTay 3HAYUTENHHO OINMKe K HAMUM LOOHATUAM
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He OTHECeHHOe HE K 4eMy, OPYTod — OTHECeHHOe 9YUCI0 —
KOpeHb KBaJpaTa, a TPeTHH — OTHECEHHOe YHCI0 — KBafpaT
ropHA. Mexny BMME MOTyT GHTH TPH BUAa coefuHeHuit. [lep-
BHII U3 HEX: KOPEHb PaBeH IUCIY; DTO 03HAYAET, YTO MMeeTCS
KBajpaT, KOPeHb WIHW HECKOJIbKO KOPHEH KOTODPOTO paBHEI
gucay. Bropo#i: KBafpaTs paBHH YUCIY; 3TO 03HA4aeT, 4TO
mMeeTCs KBajpaT MIM KBafpaTh, paBHEE dHcay. Tperumit:
KBagpaTH PaBHH KOPHAM; 5TO 03HAYAET, YTO HMEETCS KBA{paT
WITH KBALPATH, PABHBIE KOPHIO Wiy KopHEAM» *. VIHEIME clioBamu,
Bupysw BEIfienser Tpu BHIA «OPOCTHIX ypaBHEHWN: bxr = a,
cx = amcx® = bz. [lanee oH onpefenseT TPA BAA «CIOKHEEIX)
YpaBHeHHI:

z? + bz = a (¢KBapaT W KOPHH PaBHEL YHCIY),

2?2 + a = bz («KBampaTH U 9YHCIA PABHHE KOPHAMY)

bx + a = 2® («xBajpaThHl W KOPHHU PAaBHEI YHCIY),

oTMedYasg, 9T0 BO BTOPOM CJIydae BO3MOJKHEL [[Ba PA3IHIHEIX
TMOJMOKATOABHBIX KOPHSA.

Bupysm moBTopsier 3mech RiIaccupuKanuio X opesmu, OpH-
HATYI0 B COUYMHEHHAX IO anreGpe TOTO0 BpeMeHH.

[na pemeHus JIWHEHHHIX ypaBHeHWH Bupma ar + b == ¢
OH IpHMeHseT (MCYUCIeHWE [BYX OIDHOOKY» — IIMPOKO pac-
OPOCTPaHeHHHIA B BOCTOYHOM, a 3aTeM M B eBPOIEHCKOH Ma-
TeMaTHKe CcHoc00, KOTOPHIH HA3HBAJCA TaKiKe NPABUIOM
gBoitHOTO JOKkHOTO moyoxkemus. Ilomarasa z = 2, mw 2 = x,
U OPWHAB ar; + b = ¢; maxy, + b = ¢y, HAXOHAT ABe «omuG-
Km» dy = ¢ —¢; U dy = ¢ — ¢c,. Pemmenmme ypaBHenus Ha-
z1-dg — 22-d1

doe—d1 °

B «Hayxe 3Be3m» mpmBomuTcs Cmoco0 pemIeHHs W CHCTEM
JUHEHHBIX YPaBHEHUN — (UCUYUCIEHUe NWHApA H JUpXeMay.
TepMuns! «IUHADY I (IUpXeM» — Ha3BaHWA OHBIIHX B ob6pa-
MeHAZ 30710TOH U cepebGpaAHON MoHeT (4 WHOTHA B «pajmcy —
MefHAA MOHeTA) — OPUMEHANUCH I 0003HAUYEHUS HeW3Be-
crabiX. «Jlcaucienue fuHapa u qEPXeMay, HO-BUAAMOMY, 3aUM-
cTBoBaHO u3 Mmmgmm.

K pemenwuio kBagpatHeX ypaBHenmit BupyHu oGpamaer-
cs B rpakrare «Xopas» u III xmmre «Hamoma Mac’ynmar.
K xBagpatHsIM ypaBHeHHAM OH CBOJHT BHYUUCIEHUE XOPI

XOMUTCA B BHTE X =

—az W —z%, 9eM BHPQKEHHS (OTHAMAaeMEe BeIIW» ¥ (OTHHMAaeMBIR
KBajpaT», KOTOpPEe OH ymoTpebisgeT BCIEN 3a CBOMME IpeAIIecTBeH-
HUKAMH.

1 (Hayka 3Besny, cTp. 37—39. TepMIH «(KOpeHB», TaK jKe KaK I (BEIIb).
HpUMeHSNICA JiaA 0003HadeHAS] HEHM3BECTHOIO.
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/. m1/yy Kpyra, T. e. CTOPOH a; U @;, TPABUIBHEX BIOACAH-

HEIX OATAYTOJIBHUKA M JeCATHYToNbEWKA. Ilig HaxosIeHHS
2 r2 \2 ,orle
a,, Bupysem momyuaer ypaBHenme r? - -] = |z -+ 5

PaBHOCHIIBHOE ypaBHeHHUI0 r* = 22 4 rz, pemenme KOTOPOTO
- _
OH HAXONHT B BHAEL = - (]/5 — 1), a a; HaX0OQUT WO a,, U3

r2
z— 7 Qo o
IPOMOPIUE —_—— = —=, TaKsKe CBOJAMEHCA K KBaJpaTHO-
My ypaBHEHHIO.

B X xuumre «Kamoma Mac’'yma» Bupysm cBogmr kK KBaj-
paTHOMY ypaBHeHHWI0 Bmma z? 4+ bz + a = 0 szagawy o6 om-
peleieHuy TOIKH CTOSHAA B IPAMOM U IMONATHOM IBUKEHUASX
IJIaHeT ¥ ee PACCTOAHNA OT HU3IIeH TOIKY SUNIUKIIA IIaHETH.

B COBPEeMeHHBIX 0003HAYCHHAX ee pemenune wHMeeT BH]

-/ +

K xy6wueckum ypaBHenmaM Bupymum cBomwmr 3amauy 06
ompeqeleHAd XOPAH '/y Kpyra, T. €. CTOPOHH IPaBHILHOIO
BOMCAHHOTO [IeBATHYTOJBHAKA. DBjplamcieHnio Xopael /g
kpyra B III xuwmre «Kamoma Mac'yma» mocBamena oThelb-
Has TiaBa. BupyHm yrassiBaer, 9TO 9Ta 33/aJa B 0GMeM CIy-
Jae HepaspelmMa C MOMOIIbI0 MUPKYJIA W IWHEWKH, TaK Kak
cBopmTca K Tpucekmmz yriaa: «OmEY HEBATYI0 OKDPYMKHOCTH
MOKHO ONPeNeNIATh TOYHO TOJBKO C MOMOIIbI0 ABUKeHHA HMH-
CTPYMEHTOB WJIW HyTeM HOPHMEHEHHA KOHWYECKUX CeUCeHMIA,
9T0 TPYAHO BhIpayKaerca B umeaax» . Ilom «mmcrpymemTamm»
Bupyru mmeer B BHAY WHCTPYMEHTHI, OTIHYHEE OT IMUPKYIA
7 NHHEHKYM, HaupuMep «BCTABRY» (JIHHEHKY ¢ IBYMSA OTMOUCH-
HHIMHE TOYKaMH), ¢ IOMOIIHI0 KOTOPO# pemal momo6HEe 3a7a-
gyu Apxmmen. Pemenme ¢ moMompI0 KOHWYECKHX CeUeHHM
UMeeT B BUAY IDOCTPOEHHe ABYX TAKUX cedeHmH mo Kosddum-
uenTaM Ky6maeckoro ypapaenus. OGEYHO CTPOATCA ORPYIK-
HOCTh, mapaboiia WM PaBHOCTOPOHHAS rmmepGoma. AGcmme-
CHl OMHON WIW HECKOIBKUX TOYEK IeDPeceueH’s YKa3aHHBIX
KPUBHIX ABIAITCA KOPHAMH ypaBHeHHS. JTOT CIOCOO IpwH-
MeHWJI [IJA pelleHdsA 3amadd yaBoeHWs Ky6Ga (paBHOCHIBHON
ypaBaeruio z® = 2a%) eme B IV B. 1o H. 5. rpeveckuit Mate-
Matuk MeHexM M 9acTo OPUMEHAIN MATEeMATHKE CTPaH HC-
adaMa. XafiaM pemrag TaKEM CIOCOGOM BCe THIH KyOHIeCKHX

1 «Kamom Mac'yma», crp. 287.



YPaBHEHEH C HMOJOKATENBHHMA K03QPUINEeHTAMA U KOPHAMH.
Opnaxo Bupyum Heo6X0quMo IMCAEHHOE PeIIeHNEe, X MO3TOMY
OH OTKA3HBAJICA OT I'eOMETPUISCKEX METOOB.

[lBa @3 geThipex HpeioMKeHHEBIX WM CI0COGOB ompemee-
HAA XOpOHl !/, Kpyra CBOOATCH K DeIIEHWI0 KyGHIeCKHX
ypaBuermit 2 = 1 + 3zuma® + 1 = 3z. Illycrs B mepsoM cary-
9Jae Kpyr paspmeleH Ha 9 paBmmX "acteit B Tourax A, B, C,
D,E,F,G,Hu/J (puc. 3). Coequusis 4 ¢ Eu E ¢ G, Bupyun
noxydaer nomanyo AEG, suucanryio B ayry ADG. Eciau u3
cepequun 3To# ayrm (D) omycrmrs mepmeHmmryiasap DL mHa

Puc. 8 Puc. 4

81r¢ H £

AE, ro DEL — BumcaHHEI/l yroll, ONUpPAKOIMANCT Ha IYTY
B 120°, u, ciemoBarenbro, paBen 60°. Ecan Ha AE oTinomurh
LM = ME, 1o LE =/, ED, EM = 2LE = ED. llpume-
HAA K JIOMaHOH reoMeTpUIeCKre TeOPEMEl, 0 KOTOPEIX MEL CKa-
JHeM HUKe, OH TOJIyJaeT COOTHONEHH

AE-EG + ED? = AD? (+)

s AL = EG + EL. (#%)
B cuny (**)

AE = EL + AL = 2EL + EG = DE + EG. (x1¥)

IlpmENMas CTOPOHY BOHUCAHHOTO HPAaBHIBHOTO 9-YTOMBHHEKA
DE 3a egmuumny, a EG, t. e. xopny 80° 3a «Bempb», T. e. z,
Bupynm upencrasiser coorHomenme (*) B Buie, PABHEOCHIb-
HoM (1 4+ z) 2 = AD? maw 2® + x == 1 = AD?. Ho gna no-
MaHo#t ADE, Buucamuoil B nyry ACE, BHIONHAETCS COOT-
somenue AD-DE + CD = AC? auwamormdsoe (%), a Tak .
kak AC = EG =z m CD = DE = 1, To ero MOHO Iepe-
nmcarh B Buge AD = z* — 1, orkyna caenyer, uro AD? =
= (22 — 1)2. IlomcTaBUB B HmONyIeHHOE ypaBHeHHe 3HAYECHIE
AD, monyumm 22 + z + 1 = (2* — 1) mnm 22 + 2+ 1 =
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= z¢* —22* + 1. «llpotmBomocraBiss» efUHALY B o06enmx
9aCTAX YPABHEHMS M «BOCHOJHSAAY MPaBYI 9acTh WieHOM 2z,
Bupyuu monyuan ypasmernume 3z + xz = z*. Tlocue «pasrpys-
KU Ha paspAny (He yYdTHBasA, KaK U BCe MAaTEMATHRHU CPEIHE-
BekoBoTo Bocrora, xopenb z = 0), Bupynu mpumxomma
ypaBuenu 1 + 3z = 2® u ormedan: «Paspapmel storo He
OPUAMBIKAIOT APYT K APYLY, Kak HOCHeIYIOmMYe WIEHH OTHO-
MeHWH; HOITOMY IJIA OUpPEeHeIeHUsI Bellu HET IPYTOTO CIOCO-
6a, KpoMe IociemoBaTeJIbHOTO mombGopa» !, T. e. yKaseBal,
9T0 39TO ypaBHEHHE He CBOJUTCH K KBAaIPATHOMY, TaK Kak He-

Hn3BeCTHOE He BXOOUT B HET'O B BHUJIe
x2m+n, xm+n

Bo Bropom cnyuae Bupynu mpmxomar K KyOUYecKOMY
ypaBHeHWIO, IPUEEMas 3a «Bempby xopay 20°, T. e. CTOPORHY
npaBmiabHOro Bmmcamuoro 18-yrompmumra. Ilycrs AB —
cTopoHa Takoro 18-yrompbHuKa, BUNCAHHOTO B KPYT C IEHTPOM
E (puc. 4). Yron AEB = 20°, yram EAB uw EBA = 80°.
Bupysau crpour yronx BAC = 20°. B momo6GHEIX TpeyroibHu-

kax ABC u FAB E ‘;B Ilpuaumas AE 3a egurmny,
AB 3a «Bempb», 0OH npnxonn’r K coorHomennio BC = z°.
Pas6uB Tpeyronsank ABE Ha geThHpe PaBHOOGIPEHHEIX Tpe-
yronsauka ABC, ACG, CGH wm GHE, G60KoBbie CTOPOHBEI
KOTODPHIX paBHH AB = a5, a YTIH OPU OCHOBAHUAX DPaBHH

coorBercrBenHo 80, 60, 40 m 20°, Bupynu moaygaer gjis momo6-
HHX Tpeyronbuukos AED mw HEF mnpomopmuio gg if—)

Y1
, 2"

Ilpmanman Temeps 3a egmuENY papmyc Kpyra AE m yum-
thpas, uro EH — AB =z, EF = (1 —2), ED =1 —
BC x? z

- = 1 — 5, OH IOJyYaeT yPaBHEHWE ————— =
5 (1—a2)
1 3
= ——F mm 2z — 2% =1 — z, KoTopoe mocie «BoC-
=3

DOJHEHWA» I «OPOTHBOIOCTaBIeHUsDy mMeer Buf z° -+ 1 = 3z.

CmocoGa pemenmsa »THX ypaBHeHui# Bupysm mHe maer, Ho
VKa3hBaeT, YTO OHH DEIIAalOTCA «MOCIefOBATeNBHBIM II0760-
pom» (umcrtukpa). OpHako janee OH MOZPOGHO OHOMCHIBAET BHI-
qEcieHue XOpHH 1/, Kpyra ¢ HOMOIIBIO CHEIMAIBHOTO HTe-
pamuoHHOTO HpHeMma. 3Hasa Bexmumasl xopxy 30, 60 m 72°

1 (Kamom Mac’yma», crp. 289.
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(r. e. /15, Vg m Y5 wpyra), Bupynm mocmemoBaTenbho Ha-
xommr xopam 12° = 72° —60°, 42° = 30° + 12°, 1/, X
X 42° = 10°30’, 40°30" = 30° 4 10°30" m 1. 1., T. e. XOpHH

a, = 40° 4 i—,—“ rgen = 0, 1, 2,... ToT mpoUecc MO3BOMAET

CKOJIb YTOMHO 6IM3KO momoiTé K xopme 40°.

Csou BHUMCIeHws Bupysum pmosomur o 3Hauenusa (P421
2U3211421V29V i ykaseBaeT, 9YTO TO 3HAUedHe OTIMYAETCH
OT DPUOIVKEHHOT0 3HAYeHHA, MOJYICHHOTO OPH pPelMeHAn
KyGHYeCKUX ypaBHEHHH «IOCIeT0BATeIbHEIM MOA00POM» TOIb-
KO B KBHHTAaX.

K wryGudeckomy ypaBHenmio 4x° — 3x = a cBOmgHTCA H
o0mas 3afava TPUCEKINH yTia, K KOTOPO# oH oOpamaercs B
4-it rmase II1 kaurz «Kamoma Mac'yna», mOCBAIIEHHOR Om-
pemelieAnmio XOpmel # cuHyca 1° — BenwmuwmH, HEOOXOTEMEIX
I COCTABJIEHUA TPHTOHOMETPUICCKHX TabJIwiI.

4. Teouerpusa

HesrensrocTs MaTeMarukoB Bamsxnero m Cpepgmero Bo-
CTOKa B 06JacTH TeoMeTPUH HMeeT MCTOYHHKOM TaKKe Iepe-
BOI W KOMMEHTHpOBaHWe TreoMmerpmueckmx Kuur «Hagam»
Esrauma. BoabsmuHCTBO TPAKTATOB II0 TEOMETPHUM HA CpefiHe-
BeKOBOM Bocroke, cieqys CTPYKType 9THX KHHUT, HAUXHAETCH
C OCHOBHBIX OoIpeleJleHHuH.

Teomerpum nocBsamena I gacts (71 u3 530 Bompocos u or-
BeroB) «Hayku 3Besm.

Bupyru HaumHaer ¢ oUpeleleHUA TeOMeTpUu: «ITo HAYKA
0 BeJIMUYMHAX W KOIXIECTBAX IO OTHOMIEHHIO APYT K OPYTY,
yueHue 0 CBO#CTBAX WX (OPM U 0 PUrypax, OPUCYIMMHUX TeNy.
Oma mpeBpamiaer HayKy 0 YUCIAX W3 TACTHOHN B 0GIIYIO U IMe-
DEBOTUT ACTPOHOMWIO U3 06JIACTH MOTANOK W MPEeNIoJIOKeHUuR
ga mouBy uctHHEY !, O «mpeBpaleHnu HayKd O UHCIAX K3
9acTHON B 001u(yio» Mul roBopmiam Beime. CioBa e o TOM, 4TO
reoMeTpWs «IePeBOJUT ACTPOHOMHIO M3 06IaCTH HOTafoK I
OPefIoNoKeEnY Ha I0YBY HCTHHEIY, YKA3HBAKT Ha TO, 4TO
Bupysu cuuran mopimEHO HAyIHOH TOJBKO TAKYH aCTPOHO-
MUIO, KOTOpasg OCHOBaHA HA TIeOMeTPHYECKOM O0O0BACHeHHH
OBAKEeHNN HeGECHEX Tel.

Hamee ciemyoT ompemeneHus OCHOBHBIX MeOMeTPHISCKHAX
moHATuit, raaBEEM o6pasom mo EBrammy. Ho B oTaumume ot

«Hayxa 3Be3m», ctp. 1.
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Esxmmma, kKoTopsi cHagaa olPesIAET TOURY, toTOM maiHuio,
3aTeM IOBEPXHOCTh i TOJBKO IIOCIE 9TOT0 Tej0, BUPYHHA mpH-
BOJWT BTH ompefelerns B o6patHoM mopsgke. On ompemesnser
TEJI0 KaK (TO, 9TO0 OGHAPYKUBAETCS IPH HOMOMM JYyBCTBA
0CA3aHUA U CYMECTBYeT caMo mo ce6e», MOBEPXHOCTH KaK Ipa-
HUIY Tella, IMHWI0 KAaK Kpail MOBEPXHOCTU W TOIKY KaK KO-
Hen IVHUY !, TOfYePKABAA TeM CaMLIM, 9YTO MaTeMaTHIeCKOoe
mOHATHE Teja ABIAETCA abCTpaKIWedl, WTHOPHPYOIEH ero
¢usuueckme cBolictBa. lloBepxHocTh — manbHeWmas ab-
CTPaKOUA, IPH KOTOPO# OTBIEKAIOTCSA OT TIYOHHE Teja, Ju-
HAS — aGCTPaKmuA, IPH KOTOPOH OTBIEKATCA OT INHPHHEI
TOBEPXHOCTH, ¥, HAKOHEIT, TOYKA — abCTpaKnus, Ipu KOTOPOH
OTBICKAIOTCA OT JIUHE INHAH. ITY MAaTePUAIACTHICCKYIO TOY -
Ky 3peHHs, NPHHAJIEKABIIY0 APHCTOTEN0, IPOmarangupo-
BaJ Ha cpemHeBeKoBoM BocToke oquH W3 OCHOBareme# Bo-
crouroro apucrorenusmMa — Papabu, KOTOPHIA B CBOHX KOM-
MeHTapuax K Epkamny nwmcan: «OGydeHne HaIIeuT HAYIH-
HATHh C ONyINaeMoTo Teja, 3aTeM HepedTH K PacCMOTPEeHHIO
TeNa, OTBIEYCHHOr0 OT CBA3AHHEIX C HUM OIMYINEHWi, IOTOM
K IOBEPXHOCTH, 3aTeM K IWHWE ¥ K Touke» 2. Msmoxenue oc-
HOBHHIX IOHATHI TreoMeTpu:u y. BUDYyHEH HTOCTPOEHO B COOT-
BercrBEE ¢ coBeroMm Dapabu.

IOaa omo xoctm m mpsaMoir BupyHm pmaer mBa ompemese-
ans. [lepsoe — 5T0 «caMble KOPOTKEE DOBePXHOCTh M JH-
HUA ¢ TeMHU ke KpaaMmm». Bropoe onpenenenue raacur: «Ecam
Ha OOBEPXHOCTH JIVHWYW HAJATAlTCI APYT Ha Apyra, 5T0 —
WIOCKOCTH, eCId Ke Ha JIMHWH TOYKM HAJaraloTcs APYr Ha
apyra, 5To — mpaMasy 3. OTE ompeleleHUs CYMECTBEHHO
ornmanTca oT eskammoBhix. IlepBoe m3 mumx, comepsramee
gy;iasie EBRIUY CCHITKE Ha W3MepeHWe [IVNH ¥ ILIomanel,
BOCXOJIAT K akcmoMaM Apxumena, KoTopee oH GopMyiaupyeT
B Tpakrare «O mape m OUIWHAPe» *; BTOpoe oOIpeleleHHe
mpAMOA BOCXOAUT K miaToHOBCKoMy. [amee Bupymu ompe-
JelsieT Yyrod W ero Buisl (OCTPHIE, MPAMOH W TYymoit), KPyr X
JWHAKN B KPyre, BULH TPEYTOJbHUKOB W JWHWH B TPEYTOib-
HUKe, BUAH YeTHPEXYTONbHUKOB, MApAJIeibHEe MPAMEE K
VI OpH HAX, DapajiejorpaMM, BOHCAHHGE H ONHUCAHHEE

1 Tam sxe, ctp. 1—3.

2 A6y Hacp arvo-Papabu. KoMMeHTapUU K BBeCHHAM IePBOH W HATOM
kuur EBrampa. MareMarmueckme Ttpakrtatel. Ilepesom M. ®. Box-
mreHa. Anma-Arta, 1972, crp. 239.

3 «Haywka sBesy», cTp. 3.

4Apxu.(3té6. Coumnmennsi. IlepeBog M. H. Becemosexoro. M., 1962,
crp. 96.
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¢urypsr. Bee sty ompemeneHns B OCHOBHOM COBIAZaloT C eB-
KJIWTOBEIMH.

Mapannensusie JuHUE BupyHm ompemeiser CIenyIOIMuM
06pasoM: «ITo JIUHWH, KOTOPEE HAXOATCA B OMHON MIOCKOCTH
H PacCTOSHEE MERAy KOTOPHIME He um3MeHsercsa. Ecau mpo-
TOJKATH WX B UX HAIPABIEHUHA B 06e CTOPOHEI, OHU He BCTPe-
TATCA HU ¢ KaKo# cTopoHs . Bropas gacth sTOTO ompenene-
HAS COBHAJIaer ¢ eBKIHMOBEIM, 4 NEPBAas IPEAIOIaraer Cy-
MeCcTBOBAHHE PABHOOTCTOAMUX NPAMEIX, 9TO HE BEIIOJIHIETCS
B HEEBRIHJOBHIX TeoMeTpusx. Ilpm BHIONIHEHEWH OCTANIBHBIX

Puc. 5

c

axcmoM MBRIEmA ®3 5TOro YTBep:KOEHUA MOMKHO BEHBE-
ctm V mocrynar. Takoe ompemenemue BcTpedaerca y rpede-
croro maremarmka II B. m. 5. I[locumonusa. Becbma BeposaTHoO,
YTO OHO HMeJOCh ele y ApxmMmega B He MOMIEIIeM 10 HAC
tpakrare «0 mapannelbHHX JHHUAX», W3BECTHOM Ha CpeIHe-
BexoBoM Bocroke. Bo Bcsikom caydae mokasarenbcTBo V IO-
CTylaTa, OPHHAJIEKAIee OTHOMY W3 CAMBIX AKTHBHEIX IIO-
cuepoBareneii Apxumena — Cabury m6u Hoppe 2, ocmoBamo
UMeHHO Ha 3TOM mpenmoiokendd. T'or gaxr, aro Bupyru mo-
CTABHJI 9TO OIpeeleHHEe MEPBHIM, TOBOPUT B MHOJb3Y TOTO,
9T0 OH, DO-BHAEMOMY, GBI 3HAKOM C TEOPHAME HAPaieb-
HEIX auHEE# Apxumena m CGa6ura u6m Koppm.

CoenmalabHO JOKA3aTEIBCTBY TeOMETPHIECKUX TEOPEeM I0-
cBameH «Tpakrar 06 ompemeierRun Xopa B KPyTe ¢ IOMOIMIBIO
noMago#, BumMcaEHOW B Hero» («Xoppen). Hasamme aroro
COUMHEHHSA CBA3AHO C T€M, 9TO OCHOBHEIM er0 COep:KaHIeM
ABIAITCSA Pa3IUIHEE [JOKa3aTelbCTBA TEOPEeMH Apxmmena

1 «Hayxa 3Besm», ctp. 7—S8.

2 Cabum u6n Koppa. Kaura o ToM, 9To fiBe JIMHHN, IPOBEEHHEIE IIOf
yriaMd, MeHBIDNME ABYX OpPAMEX, Berpersarcsa. Ilepeox B. A. Po-
seHdenbma. — «McTopuKO-MaTeMaTHUecKMe  HMcclemoBaHusy. 1963,
BHI. 15, crp. 363—380.
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0 cBOMCTBAaxX JoMaHoM, snucanuoil B Kpyr. Teopema Apxume-
7a COCTOMT B TOM, UTO eCIX B KPyr Bumcama goMmanas ABC
u3 n8yx 3BeHbeB AB u BC w u3 cepenuus xyru D, ctaruBae-
Mo#i smoMaHoi, omymen mnepumeHguKynap DE Ha ee Goubilee
3BeHO (pumc. 5), TO BTOT HePUEHAWKyIAD HEIHT IOMaHYIO Ha
nBe paBHBle wactu, T. . AE = EB |- CB.

Bupysm mpwBoguT TpU MOKA3aTENBCTBA STOH TEOPEMSI,
OpUHAMJIeKAMue caMoMy ApXuMmeny, OBafIlaTh — MaTeMaTH-
KaM cpenHeBeKoBoro BocToka (cpefu HUX -I0Ka3aTelbCTBO
cBoero yumrens M6m Mpaxa) m BoceMb — coberBerumx. Ofni-
HO W3 HEX OH BrmociaencTsuu Bocupousseia B « Hamome Mac’ymay.

Bupysn goxasmBaer eme ABe Teopems Apxumena. B op-
HOW ¥3 HWX II0 TPeM CTOPOHAM TPeyTOJBHUKA OIPeNeaseTcs
paccTosHme OT OCHOBAHUA €r'0 BEICOTH /10 O{HOW W3 BePIIWH:
ecid 0603HAYATH OCHOBAHWE TPEYTONBHUKA Iepes3 @, 0CTaNb-
HEle er0 CTOPOHH 9Yepe3 b ¥ ¢, a ©X OPAMOYTOJBHEE TIPOCKITHN
Ha CTOPOHY @ WIH ee IPOJOJKeHHe — depe3 b’ m ¢’, To mpm

b>c¢

;| 2—c2\ a2 b2—c?

b= 7((1—}— a )_ 2a !
, 1 b? — ¢? a?— b2 ¢?
¢ = T‘G_ a | 2a ’

Jdra TeopeMa paBHOCHIBHA «0606menHEO# Teopeme IImparopan,
nokasanHoit Bo II krure «Hawan» EBraupma.

Bo BTOpoil Teopeme, mHassBaeMod 06EUHO TeopeMmoi I'e-
poHa (Tak KaK eBPOIEHCKWe MaTeMATHKH II03HAKOMUJIHCH C
meit mo «Merpuke» I'epoma), maomans S TPeyrodbHEKA OI-
pefenserca depe3 ero CTOPOHH a, b, ¢ mo mpasuay S =
Vi —d =8 (p —9, me p=2"2F Bu
PYHE Ha3BIBaeT ee «ITOKAa3aTeNbCTBOM [elfCcTBHA ApxuMesa
[mns ompenenennsa] mIomagy TPeyroMbHWKA MO W3GHITKAMY 1.
IloxasareabcTBo 00emx TeopeM OCHOBAHO Ha TeopeMe Apxu-
MeJa 0 JIOMAaHOHM JUHWU.

Bemen 3a Teopemoii I'epora Bupyrm npusogut ee 06o6ime-
HEE — TeopeMy 06 OmpefeeHnd MIOMALZ YeTHPeXyrolbHU-
Ka, BOHCAHHOTO B KPYT, IO eTO CTOPOHAM

S=Vple—a)(p—0b)(p—c)(p—d).

1 Bupynu. TparTaT 06 oUpefeneEnH X0PA B KPyre ¢ HOMOIIBI0 IOMAHOH,
BIINCAHHON B Hero. — «V/I3 HCTOPHMM HAYKM M TeXHHKHM B CTpaHAX
Bocroka», 1963, smm. 3, crp. 119 (mamee — «Xopasm).
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ITpusenennoe Bupymwm morasaremnsctBo (caMoe pamHee
73 W3BECTHHX HaM) ODUHAJIEKUT €ro COBPeMEHHWKY, eru-
nerckoMy MareMatuky am-lllannw. BuepBeie Ges morasarenn-
CTBa ¥ OTOBOPKH 0 TOM, 4TO YeTHPEXYTOJbHUK TOIKEH GHITH
BOHCAH B KPYT, 9Ta TeopeMa BCTpedaercs y BpaxmMarynTs.
Bupysu massBaer ee «mpaBmiioM WHOUAIEB).

B 1-it rnase 111 xaurm «Kamoma Mac’yna» Bupymnm, npu-
CcTymas K H3JI0MKeHWI0 HAaYaJd TPUTOHOMETDPHH, OPHBOLUT OII-
penelleHre W MeTO/{H BEYACICHNA «OCHOBHBIX X0p/y (6yKBaIb-
HO «XODA-MaTepei»), mOJ KOTOPHIMA DOHWMAeT XOPHHL &, TYT
1/n oxpymuoctu, rme n << 10. Brumcierme Bemerca Ha
OCHOBE MOCTPOCHNH MUPKYJeM U IMHEAKON ¢ MOMOINBIO Teope-
MH ApxmMena o JIOMaHOM.

IlpuBona omHO W3 MOKa3aTeAbCTB 3TOH TeopeMbl, bupyunm
dopMyIHEpYeT «BTOpOE YTBEpyKIeHWE O JOMAHON JIWMHUWY B
Bupme, paBHOcHabHEOM AB-BC 4- DB? = AD? u caenymomee
m3 Hero «rperbe yTBepssmenme» AB-BC + AD? = DB®.
IMonbaydacs mmm, oH ompenendeT XOPHH a; W ag /3| g
Kpyra (CTOPOHB TPABUIBHHX BIMCAHHHX TPEYTOIbHHKA T
MeCTHYTOJIBHNKA) IO HOPABUIaM, PABHOCHIBHEM (QopMyIaM

a3]/2r- % 3r
ag = ]/Zr- —43— .2r

ag =T,

n

Ie r—paguyc Kpyra.
Cropory 4eTHpexyroibauka BupyHE BEYHCIAET IO TeO-

2r.2r
peme Iludaropa B Buje a, = |/ = —, CTODOHH mATHYToib-

HUKa B [OeCATHYTOoJbHHMKA — IO OpaBujaaM, pPaBHOCHIBHBEIM

gopMyTam
2r-2r-5 r\2 2
as ]/(VT — 7) +r

2r-2r-5 r__ I = .
ay = —16—_7_2<V5—_1\)’

BCE 3TH 3a/1a9¥ CBOIATCA K PEIIeHUI0 COOTBETCTBYIOIAX KBajJ -
PATHHIX ypaBHeHUOH.
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O cTopoHe TPAaBHIBHOTO BOUCAHHOTO CEMUYTOJbHUKA, Ha-
XOK/IeHre KOTOPO CBOLUTCH K PENIeHUI0 KyGH4eCcKoro ypas-
menusa z® + 2?2 — 2z — 1 = 0, HeCBOZEMOr0 K KBaJpaTHHIM
¢ menwnMu KodpPmmmenTamm, BupyHE 3amedaer: «ITo mpH-
HaJJIe}KAT K TOMY, JJiA 9ero 10 Hamero BpeMeHH HeT myTm» L.

CTopoHY BOCHMEHYTOJBHUKA OH OIpelelser B BHUie, HK-
BUBAJIEHTHOM (popMyJe

angﬂ——r(r V2 —r) (:rVZ —V2).

Brramcienme xopasr !/ Kpyra, KOTOpOe CBORHTCS K pelme-
HUI0 KyOWYecKOTo YpaBHEHUS M HTePANWOHHOMY IIPO-
meccy, Mbl paccMorpenu Biime (cTp. 46—48).

W3 3amau ma reoMerpwYecKiie MOCTPOCHUA, KOTODHIMHA 3a-
HEMajicad BUpyHHm, ME pacCMOTPUM TPHCEKIHWI0 Yria H II0-
CTpOeHUe KOHWYECKUX CeIeHNIA.

Tpucermusa yria, T. e. 3a/{ada 0 JeJeHUN yria Ha TPH PaB-
HEIe 9aCTH, He MOKeT OBITH pelleHa ¢ HOMOIIbI0 MUPKYIA K
JIVHEeHKA W B CHIIYy COOTHOIIECHUS

cosp =4 cos3%— 3 cos %
CBOIMTCA K DPelIeHHI KyOHMYeCKOTo ypaBHEHHA. JTa 3amada
pemaercsa ¢. IOMOIbI0 60jiee (CHIbHEIX» WHCTPYMEHTOB, Ha-
mpHMep (BCTAaBKW». DHDYHH IOJB3YeTCA «BCTaBKOM» s
HAXOKIEHHA @y (0H ompefeiseT @y C MOMOIIBIO @3 — XOPIH
20°, koTopyw maxogur Tpucexknumed yriaa 60°) m opm Berume-
JeHWH XOpAH U cuHyca 1°.

Bupyum npusoput mBeHaANATh CHOCOGOB TPHCEKINH yIia
¢ TOMONBI0O (BCTAaBKW», ONWH M3 KOTOPDHX — COOCO0
Apxmmena — m3noker uM B «HHuUTe TeMMY.

Paccmorpum opmu u3 cmoco60B, TPHHANIEIKANIAX CAMOMY
Bupysu. Hax «cnocoGet A6y Pafixama» mX TpWBOAHT COBpe-
Meruuk Bupyrm maremarux Cumxusm B «T'paxrate o Tpmcex-
OHd TPAMONIHHEeRHOTo yriay. BWPYHE OCYIMECTBIAET TpPH-
cexnmio yraa A EB (puc. 6) ¢ momMompbio paguyca EG, KoTopui
OH TOPOBOJAHT TaK, uTo Ha xopme AB orceraercs orpesor AZ,
paBubi xopge AG meromoro yraa AEG. Ilpu srom yemoBmd
paBHOGenpennbie Tpeyroinbuukm AEG u ZAG mopmo6mH,
S AEG=1/;<JAEB. Tak Kak OIWH W3 BTEX YTIOB — IEHT-

1 (Kamom Mac’yga», crp. 272.



panbHBIA, a APYro# — BuucauHEI, nyra GB — ynBoeHHas
AG m, cnemoBarensHo, yron AEG paser tpern yraa AEB1,

IlocTpoerne koHHMYeCKHX cedeHmir BEpYHE omECHBaeT B
«Actponsbmaxy. OHO HPOUBBONUTCHA C TMOMON[BIO CLEMAATH-
HOTO LOUPKYJs, HA3RIBAEMOIO (COBEPINEHHEIM IMPKYJIeM», KO-
TOPHIA BOEDBEE OPHMEHHJ COBpeMenEUK Bupyrn — A6y Caxi
Hyxw. Henopsmxuas HOMEKA coBepIEHHOTO OUDPKYIA MOMKeT
OBITH 3aKpeNIeHA B BePTHKANBHOH ILIOCKOCTH IOJ YIIOM
f ® ropmsoETAamBHON mIOCKOCTE, a NOXBMIKHAS HOMKKA,
AIZHA KOTODOM MOMKeT MeHAThCA TaK, 9UTOGH KapaHmgaim
BCerfa HaXOJuJCHA HA TOPH30HTAIBHON IIOCKOCTH, COCTaB-
JAeT ¢ HeMOJBIIKHOM HOKKoi#t yrox o. Ilpu Bpamerum mup-

/
. A 4 Puc. 6 / f éﬁ / Puc. 7

KyJs DOJBHIKHAS HOKKA IOCIE0BATEIBbHO 3aHMMAET IOJIO-
yKeHHe BCeX NPAMONWHEHHHX 00Pas3yoIuX HAKIOHHOTO KPY-
roBOTO KOHYCA, OCHI0 KOTOPOTO CIYIKWUT HEIOABUMKHAA HOMK-
Ka. IlosTomMy wmapampgam HUpKydAA ONWCEHBaeT Ha TOPH30H-
TAJBHOH NJIOCKOCTH JMHWI0 NePecedeHWsT KOHYCA C 9TOH
IIOCKOCTBIO (pmce. 7).

Herpynuo mposeputs, uro mpum o < P koHmueckoe cede-
HHWe ABJIAETCH JIINICOM, OpE o = P — mapabomxoii, a mp:
a >f — rumep6ooil.

B paspene « Haykm 3Besqy, MOCBAMEHHOM CTE@DPEOMETPHH,
Bupyru onpemenser xy6, mpusMy, UpAMOA W HAKIOHHEIMA
OUIANHAPH, KOHYCH, KOHUYECKWe Ce4eHHUsA, cPepy, cheprmde-
CKHe (QUTYpH, IATHh NPABUIBHEX MHOTOTPAHHUKOB, GOJbIIme
U MaJIBle KPYTHE cQepHl, IMOJIC X OCh.

Ry6, npusmy m mpamoit kpyrosoit munuunp Bupysu on-
pemensier mo EBruamgy. 3areMm oH 3aMedaeT, 9TO «HHOTA OC-
HOBaHWA IMIWHIPA — HE KPYTH, a HomoGHEE paBHbIE (UTY-

1 «(Kagom Mac'yma», ctp. 293.
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pe» 1. Ompenenus (mo EBriamay) mpamolt KpyroBo#t KoHYE,
Brupyun mepeunciser NATh KOHWIECKUX CEUEHUI: TPEyrojb-
HEUK, RPYr, daammc, rumepbony, mapaboxy. Hamee om pac-
CMATPWBAET HATH MPABUIBHBIX MHOTOTPAHHHKOB: IEDPBHIA U3
HEX «Ky6, 06/1aqal0Mmuil OIecThi0 KBagpaTaMu, 9TO TeJ0 Hashl-
BaeTcsl 3eMJIAHEIM. BTopoe, ob6iamaimee IBAAIATHIO Tpe-
YTONBHHKAMH, Ha3HBaercs BOAAHEIM. Tperbe, o6Gaagamlmee
BOCEMBI0 TPEYroJbHHKAMH, HABHIBAETCA BOSLYITHBIM. Yer-
BepToe, 06I3fal0lmee 9eThlPhMsA TPEYTro IbHUKAMM, Ha3HBAETCA
orEeHHHIM. IlsaToe, o6aagarommee ABeHAMIATHIO TATAYTONIbHE-
KaMd, HazbBaerca HeGecHnM» 2. Bupynm mmeer B Bmmy, Kpo-
Me Ky6a, COOTBETCTBEHHO HKOCAdAP, OKTAdAp, TETpasap 4
momexasnp (HABBAHHA TeNl — «3eMJIAHOEY, (BOIAHOE», (BO3-
OYyIIHOEe», «OTHeHHoe» W «He0eCHOe» BOCXONAT K ompele-
aeamsam Ilmaroma. Ilnarom cumrans, IT0 aTOMEL OTHA HMEIOT
dopMy TeTpasmpa, aTOMHI 3eMI”— POopMy Ky6a, aTOMBI BO3-
oyxa — QOpMy OKTAa’Apa, aTOMBI BOTH — (OPMY HKOCABIPA,
a Bechb MHD B meaoM — gopMy pomeasapa). B mepemucke
¢ I6a Cunoit Bupyum paccMarpmBaer Tela BpameHHUs,
uMenImue (AHIMEBEAHYIO» HIE (Ie9eBUIEOOpasHYo» (opMy,
T. €. BHTAHYTHE W CIUIIOCHYTHIE 3JIIWICOUAL BpaINeHUA.

U3 crepeomerpwuecKmX TeopeM, [OKa3aHHHX DHpYHH,
OTMETHM «TeopeMy o TpeX mepmeHgurynapax» B «Cdepmxey
Bupynn, rge om yxassiBaeT, 9T0 BIEPBHIE 3Ta TeopeMa OblIa
noxasaHa M6u Mpaxom.

ITpusens popmynauposry N6 Upara, Bupyru gaer co6-
CTBEHHOE IOKa3aTeabcTBO 9T0¥ Teopemrl. OH paccMaTpuBaer
minockocta ABCD w EGCD (puc. 8). U3 toukm 4 omymenst
nepueHguKyIApH AE Ha miockoctb EGDC u AD ma nwHmIO
CD. Ilo o6e cTopoms or Touku DD OH OTKIALHBAaeT [BA pPaB-
mux orpeska DC uw DJ u upoBogur nuuuu AC, AJ, ECun EJ.
Tax wkar yrast ADC uw ADJ — upsavsie, DC u DJ paBHEH,
a AD — obmasa mua tpeyroabauroB ADC u ADJ, to AC
u AJ pasBue. Tax wax yrast AEC mw AEJ — npsamue, a
AE — o6masa mua tpeyronbaukoB AEC u AEJ, o CE pas-
usl EJ. Ilosromy croporsl tTpeyroiabumka ECD paBHEI COOT-
BEeTCTBEHHO cTOopoHaM Ttpeyroabauka EDJ m yroa EDC
pasern yray EDJ 3.

3amage mpoeKTmpoBaHUA Cephl HAa IIOCKOCTh BHPYHHE

1 (Haywxa 3Be3pp, crp. 18.

2 Tam e, crp. 20.

3 Pyxonmuch Gubnmorexm Cummaxcanap (Terepam), N 597, a. 164 06.
(mamee — «Cdepuray).
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focBaATUN Citenmuanbubii «TpakTar 0 HPOGKTHDPOBAHUE COB8<
Be3guii W m300payKkeHHHU CTpam Ha miIocKocTwy (« Haprorpa-
$uio»), OCHOBHOE COMIEPIKAHHE KOTOPOTO W3JI0KEHO B TiaBe
«O crosgrkax Jlymsy wuurm «X poronorusy. Hexoroprie Bu-
IOH OPOEKTUPOBAaHUSA CcepH Ha IIOCKOCTh OH pPacCMaTpHBaeT
u B «AcTponAbGmAX»; 0HO NPUMEHSAIOCH ANA H300payKeHUA
3Be3HOTO Heba HAa THMHAHAX acTpoXAOHE m mpm m306pae-
HEUW 3eMHO# moBepxHocTH Ha Kaprax. Ha cpegmeBexoBom Bo-
cTOKe GONbIel JacThi0 HPUMEHAIOCH IPOSKTHPOBaHTE CHeph!
H3 OJHOTO ee I0JI0Ca HA DKBATOPUANBHYI0 WIOCKOCTD WIH

8 A

Puc. 8
&% '
& £

IJIOCKOCTH, DApallJielbHYI0 eif. ITo Tak HasEHBaeMas CTepeo-
rpajguieckad OpoeKOUA, m3BecTHan eme ['mnmapxy m Ilto-
nemetro. Bupyrm maspiBaer ee «MerogoM acrpoisbmmy. Ilpm
cTepeorpaguiecKoll HPOEKIUE OKDPYIKHOCTH, He HPOXOIA-
mue 9epes MeHTD IPOeKIHUE, M306paskaTCA OKPYHKHOCTAMH,
a OpoxofAmue 9epe3 IEHTD HPOEKIWHN — NPAMBIMA JHHEA-
MH, YIJIB MEXTY OKDYKHOCTAME Cephl OPOEKTHDPYIOTCA Ha
IJIOCKOCTh B HATYPAIbHYI0 Beqmduumey. [lmamerpanbHo mpo-
THBOMOJIOKHEE TOYKE CepH m306paKkaloTcsa TOIKAMH, IIO-
Iy4aeMBIMH [pPYT U3 Apyra KoMOWHANWE!#l WHBEPCHE OTHO-
CHTeNbHO KpyTa, m300paskaiolero sxKBatop cdepsr, u orpa-
JKEHHsA OT LEHTPA 3TOro Kpyra. Bpamerus HeGecHoit cdep
m300paskanTCa Ha INIOCKOCTH KPYTOBHIME IIPeo6pasoBaHHA-
MH, IepeBOAAIUMA Oapsl TOUeK YKA3aHHOTO BUOA B IIaPH TO-
9eK TOTO Ke BHJA, B JaCTHOCTH HOBOPOTH Cdeps BOKPYT ee
ocu 1300PaKAIOTCA IOBODPOTAME MJIOCKOCTH BOKDPYT TOUKH.

Bupysm onmcrBaer m Gollee oGmuit MeTof mpOEKTHPOBA-
HEA ¢fepH Ha IIOCKOCTh, IPEINOKeHHEH ero coBpeMeHHU-
koM Caranu. B srom cayuae cdepa mpoekTHpyercs m3 Toukm
ee ocH, He JeXalmell Ha ee MOBePXHOCTH, HA OfHY U3 MIOCKO-
cTelf, mepmeHAHKYAAPHHX ocu. «AGy Xammy ac-Caramm
ImepeHeC BePIIMHLEI KOHYCOB W IIOMECTHI WX BHYTDH Cdepsl
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WM BHE ee HA OJHOW mpAMOM ¢ ochio. Takmm oGpasom, 60ab-
mue KPyru cep OpmHAIE OPMY HOPAMEX JWHUNA, KPYTOB,
5JIIMNCOB, mapa6on uiu rumep6oa. HukTo pampme me wep-
THJI TAKOW YOWBHTEIbHOW MIOCKOCTHY L.

Ecam meHETp mpoexkmuy HTOMECTHTH BHYTPH cepH XU Hpo-
BECTH Yepe3 HEero IJIOCKOCTh, MEePHeHAUKYIAPHYIO OCH, TO
TOUYKH IepecedeHUs cepHsl ¢ HTON IIOCKOCTHI0 HepeimyT mpu
TIPOEKTHPOBAHMY B GECKOHETHO YHAJeHHEE TOUYKE IIIOCKOCTH
mpoernuu. ORpyxHEOCTE HA cepe, IepeceKanmue HTY II0C-
KOCTh, NepedgyT B rumepOoOE, OKPY;KHOCTH Ha cdepe, Ka-
CAMUecsd 5TOM MIOCKOCTH, — B Mapaboisl, a OKPY;KHOCTH HA
cdepe, He UMeIMUE C HTOH IIIOCKOCTHI0 OOMUX TOUEK,— B
DJLIUOCH.

Ecnm jxe meHTp IpoeRnEy HAXOJUTCSA BHE cepsl, TO IPO-
BeJleHHEIe U3 HEro K cdepe KacaTelbHHE 00pa3yioT KOHYC,
BHICEKAIOMUH U3 HIOCKOCTH HIPOEKIWH OKPY)KHOCTH. B aToM
caydJae BCe TOUKH CPephl IPOSKTUPYIOTCA HA MIOCKOCTh B BH-
e TOYeK caMoro 3TOr0 KPyra, Bce KPYru ceps IepexofsaT
B BJIJIHOCHL.

Bupysn upeniosmn coOGCTBeHHBIH MeTO — IIPOEKIHIO,
KOTOPYIO OH HAa3Ball (IMUIMHAPUIECKOI», T. €. HAPAIIEIbHOEe
OpoeKTHpOBaHWe Cepsl HA IIOCKOCTH BIOIH OCH 3TOH cihe-
pel. Ilmammppudeckas MmpoeKIUA — OpeelbHHE Ciaydal
«coBepmenHod mpoeknum» CaraHm, KOTKa OEHTDP HIPOEKIHEH
ymanserca B GeckomeuHocTh. Bor kak cam Bupymm ee omm-
ceBaer: «Cioa se OTHOCHTCA APYTod BHM TPOEKIUHA, KOTOPYIO
A Ha3sBaJI LUIXHIDPUYESKON; [0 MEHS He JOMIIo, 4T00H KTO-
HHOYOP U3 OpefCcTABUTENeHd 9HTOE HAYKEH YOOMUHAIL O Hel
paEbme Meus. L{mamHaapuaeckas IpOeKIUSI COCTOUT B TOM,
9TO 4epe3 KPYIHW HWIW TOYKH Ha cPepe TPOXORAT JIAHHAH
WU MJIOCKOCTH, HaDaJlielbHble OCH; TAKAM 00pa3oM, HA IIOC-
KOCTH [IHA HOJNYYAlOTCs TOYKH, NPAMEE JWHWM W BILIAICH 2.

Bupysu wpepiomuia eme ofWH BUN OpPOEKIWM, YEOOHBIH
I01g m3o0paykeHusa moaycgepsl Ha MIOCKOCTH. B aToM ciydae
MepuUAVaH, OTPaHWYeHHHH mHodycepoir, m300pasKkaeTcd OK-
PY/KHOCTHIO, NEPUeHAMKYIAPHEIA e MepUNUaH U SKBATOp —
TOPU3OHTAJIbHEIM U BePTURAIBHEIM JHAMETPaMU DTOM OKDYMK-
HOCTH, IDKAJH TPafyCcoB HA STUX TPeX OKPY:KHOCTAX Hebec-
HO# cepH m300payKAIOTCA B IPOSKINU PABHOMEPHEIME IIKAa-
JaMy Ha YKAa3aHHOU OKPY;KHOCTH M ee JuaMeTpax, OCTaJIbHHIE

1 «Xpouosorus, crp. 407.
2 Tawm sxe, cTp. 407—408.
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MEePHUAUAaHbl ¥ Tapajielu H300PaKAIOTCA TYTaMEH OKPYHKHO-
CTell, CTPOAIMUMHUCH 1O TPEM TOYKaM. B COBpeMeHHOU HayKe
TaKad MPOeKNusA HABHBaeTCH IIoOyIApHO.

Bompocam mnpoexrmpoBanusa cdepsH Ha INIOCKOCTD GBI
MOCBAINEH TaK)Ke HecoxpamuBmmmiica Tpaktar bupymm «Co-
BEePIEHCTBOBAHNE HCKYCCTBA MPOSKTUPOBAHNUSA HA IIOCKOCTDY.

5. Tpuronomerpus

Cpenu obnmacTeil MaTeMaTWKu, B KOTOPHX paboTamdm yde-
HBIe CpeflHeBeKOBOT0 BocToka, TpHTOHOMETPHA B3aHUMaa
ocofoe MecTo. VIMeHHO 0OHA ABHIIACH TEM 3BEHOM, KOTOPOE COe-
JIUHATO MaTeMaTHKyY C Be[ymeil eCTeCTBeHHOW HAYKOU TOTO
BPeMeHZ — acTpoHOMueil u GBIIa CBA3aHA C THOMOHHKOM —
HAYKOR 0 COJHEUHHIX Yacax m Teopumeidl KaleHmaps. IIpoGie-
MBl TPHUTOHOMETPUE B CBOI0 OYepe[b CTEMYJIWPOBAIHA Pa3BH-
THe APYTHEX Pa3feloB MaTeMAaTHKHU, W B 0COGEHHOCTH METOM0B
npubIUKeHHEIX BHYMCIIEHMI,

Pa6oTe mo TpuromoMerpuwm, KaK W IO MaTeMAaTHKe BOOG-
me, yIeHHe CTPAaH HmCjIaMa Hadald ¢ IePeBoja X KOMMEHTH-
POBaHUA TPYHOB CBOUX IpenmecTBeHHUKOB. B xoume VIII B.
Ha apabCKuil A3EIK OHJIa mepeBe/eHa OHA U3 MHIUNCKAX CHJI[ -
xagT, [X B. mONOMEA HAYANO0 IUKIY MEPEBONOB U KOM-
MeETapueB <«Ammarecta» Iltomemes. Brima mepesemena wu
«Coepurar Merenas, KoTopas [Jomia 0 HAC TOIbKO B apal-
CKOM IepeBoje. I'pedeckume MaTeMaTUKU COCTABUIHM Tabumimy
XOpJ, WHAMWIE B3aMEHUTIH XOPIHl CHHYCAMH U BBeJHd
KOCHHYC ¥ cHHyC-Bepcyc. MaTeMaTWKm CTpPaH MCjIaMa
BBEJIM HOBBIE TPUTOHOMETPUYECKHME BEJIUIMHEL, IIOJOMKAIE
Hadvallo WCCIEOBAHUIO WX CBOMCTB, HAIIIW pelleHWe BCeX
clIyJaeB MJIOCKUX U CePUIECKUX TPEYTONHHUKOB U COCTABUIK
MHOTOUYHCJIEHHEE TPUTOHOMETPHUYECKHe TaGIUIE ¢ BEICOKOM
CTEIIeHBIO TOYHOCTH, HPEBPATUB TeM CAaMHM TPHUTOHOMETPUIO
B CAMOCTOSTEJIbHYI0 HAYKY.

MaremaTudeckoe TBOpYecTBO BupyHE CBA3aHO CO BCeMH:
pasgenaMm TPUTOHOMETPUU. BOIPOCH TPUTOHOMETPHU Pac-
cmarpuBanuch u B «HKamone Mac'yma», u B «Haywe 3Besmy,
7 B «XopHax», a Taiyke B «Brimelenny CKa3aHHOTO 0 [OeHCT-
BuAX ¢ TeHamm» («I'momomuxar), «Huure kiaroueit mayxu act-
POHOMHM O TOM, 9YTO IPOHCXOAMWT HA IMOBEPXHOCTH CHeprlr”
(«Coepurar) u psge He AOIIEAMEX A0 HAC TPAKTATOB.

OcHOBH U MeTOHB TPUTOHOMETPHE Hambolee KOMIAKTHO
usnoxens B 111 kaure «Hamona Mac’yna» B gopme 0606men-
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HB(X OPaBWJI, CONPOBOKEAEMEIX T'eOMETDPUIECKUMM OKasa-
TeJNHCTBAMH.

" mpenmecrtBennuku Bupysu, m eT0 COBPeMEHHNKH, Ce-
mys Iltomemero, mpummManu paguyc Kpyra 3a 60 «gacteit»
(mmametp coorserctBenno 3a 120). Bupyum mepsrin cmcTema-
THYeCKA HOJb3YeTCA KPYroM eNWHWIHOI'0 Paguyca, 4TO IMO3-
BOJIAET YOPOCTUTH BEumcaenus. «Ms1 Gymem caurars fmamMerp
PaBHBIM ABYM 9acTAM, a €r0 NOJOBUHY HAa30BeM HaubOJILIIAM
cuaycoM. IlosToMy GymeM cauTaTh BECh STOT CHHYC eIUHUIEH,
9T00Bl OMyCKATh MEeUCTBUA YMHOMKEHHUs W JIeJeHHA Ha HEr0 u
omeparnuy NpPeBPAMEeHus B MAHYTH U HOHIKEHWS HA Paspafm,
Heo0XO0uMEe, eclIi OH — IMeCThIeCAT dacTein !.

MaTemMaTUKU CTpaH MCIAaMa NPUMEHSIW OBE TPYIIH TPHU-
TOHOMETPUIECKHX BelwddH: 1) CHHYC, KOCUHYC W CHHYC-Bep-
cyc %, KOTOpHle OHEM PACCMATPWBATE KaK JUHUM B KpPyre, U
2) TaHTeHC, KOTAHTeHC, CeKAHC W KOCEKAHC, KOTOPHE mep-
BOHAYAJbHO He OBLUIM CBA3AHBL C KPYTOM, a PacCMATPUBAIKCH
B THOMOHHKE KAK CTOPOHHE HPAMOYTOJBHOTO TPEyTOJBHUKA.
Ecnm Bamama BEICOTA BEPTUKAJIBHOIO IMECTa-THOMOHA, TO
OTHOIIeHWe 0TOpAcCEBaeMoil WM TEHH K 9TOH BHICOTE MEHSETCS
B sasucuMocTH oT BECOTH Commima 3.

O6e rpyumsl IpPefCTABIEHUA OTPAIKAIT COOTBETCTBEHHO
BIUSHUE TPEUCCKON M MHIMACKOX Haydubx Tpagunui. Om-
PefelieHne BCEeX TPUTOHOMETPHYECKMX BeIUIMH KAK JWHUIH
B Kpyre — 0oJpImoe MOCTHKEHNEe MAaTeMaTWKOB CpPeJHEeBEeKO-
BoT0o Bocroka.

Bupysu ogauM us mepBHIX HepeImes K ONPeIeIeHHI0 BCeX
OIecTd TPUTOHOMETPUYECKRUX JIWHWEA equHO0OpasHo B Kpyre.

IlpuBeneM HeKOTOpHIE W3 €TI0 OIpPeIeNIeHU.

Cmryc — (moNOBUHA XOPAH, YABOGHHOU AYTH, WM, €CIAH
X09eIlb, NePUeHINKYALp, ONYIIEHH] W3 OTHOTO KOHIA LyTH
Ha [uaMeTp, IPOXOoNAmMuiA Yepes qpyroi Kouer qyrumy. Cumnyc-
Bepcyc («obpameHHBI CUHYCY) — «CTpesNa YABOEHHO#N NyTH,
WIW, eCIW XOYellb, JUHHUA MEKIY HAJalIoM OYTH W KOHIIOM
ee cmHyca» 4,

1 «Hamom Mac'yma», crp. 305.

2 HocuHyc OHEH Ha3HBAIHE (CHHEYCOM HAOLOJHEHMS», & CHHYC-BEpCyc,
T. e. 1 — cos o,—«0OpamEHHNM CHEYCOM» M (CTPeJIoi».

3 C DOHATHAMU THOMOHWKN CBfI3aHH W HA3BAHUS COOTBETCTBYIOIIHX
BeJIUYMH: (IIOCKAaA» U «o0pameHHAsA» TeHH (KOTAHTeHC M TAHTEHC),
«IHaroHANN (MUaMeTpPH) MIOCKOM I obpamleHHOH TeHei» (KOCEKaHC
B CEeKaHC).

¢ «Hayra 3Besmy, cTp. 5.
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Onmaxo B ofipefieseniti BTopol TPymiIsl eI T eine cuib-
HO CKA3HIBAETCA BIMAHWE MPEICTABIeHUN TEOMOATKE. BoT Kak
Bupyuu BBOZUT, Hampumep, Taurenc m KoraureHc. Ilycrs Ha
puc. 9 ABC — pyr HebecHoil c(epH, OPOXOAAMUI Tepes
senuT u Conume (Beprmran CodHIA), KOTOpPOe HAXOAWTCA HA
umeir B Touxke X. IlycTs Ha mOBepXHOCTE 36MIZ YCTAHOBIEHE!
BEPTUKAIBHBIA ¥ [OPU3OHTANBHEIA THOMOHH. Tak Kar pagmy-
cOM 3eMJHd B CHIY ero MaloCTH 0 CPAaBHEHUIO C PaaycoM

;4
X
il Puc. 9
A 7 7 ¢
K >z
T )

BeGecHOI cdepH MOKHO MpeHe6peus, To THOMOHE MOKHO CUH-
TaTh YCTAHOBJIEHHHIME B IeHTpe Jemiu, u Torqa KO uw ML —
«mIoCKasy M «obpameHHas» TeHH, T. €. JIUHAU KOTAHTEHCA W
raHreHca. HakoHen, camTas BEICOTY THOMOHA PaBHOH pammy-
cy Kpyra, Bupysm paccMaTpmpaeT «TeHm» KaK OTPe3KH Kaca-
TeNbHHIX K KPYTy JP u CZ, 1. e. KaK JUHWA B TPUTOHOMETPH-
9eCKOM Kpyre. M=l Bupmm, aro Bupynm He oTpHIBaeT emie
OKOHYATENbHO HOHATUA (TEHH» OT IPEICTABIEHMA THOMOHH-
ku. Ilom myro# Kpyra, AJas KOTOPO# OH ompefelseT TPUTOHO-
MeTpHYeCKHe IWHWE, OH moummMaeT BeicoTy Comamma.

B IX—XI paspenax «I'momorurm» u B III xmure «Ka-
HoHa Mac’yna» Bupysw nmpusogur mpaBmia, B KOTOPHX (op-
MyJUPYIOTCHA COOTHODICHWA MEKAY TPUTOHOMETPUIECKUME
QyHRIMAME, PAaBHOCHIABHEIME ($OPMYIaM

1

cosec? o = ctg?a 4 1, cosecy — Sina,
sec?o = tg2a |1, Seia = ¢os al,
Z?}:Z = ctg a, Ezts%—:a = coS o,

i 1
z::gg:tgo" 1;goczctgoc‘

Ilpu moxasaTembCTBE HTUX TPABWI, TOMUMO W3BECTHHEIX
reoMeTPUYECKEX CcooTHomenwid (Teopema Ilmdparopa, momobme .
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TpeyroNbHUKOB), MUPOKO iiphMengeics TeopeMma cimycod
TOIOCKON TPUATOHOMETPHH.

B IIl xuumre «Kamoma Mac’yma» Bupysm moxassiBaer
OpaBWia, PaBHOCHIbHEE (POPMYIaM CHEYCA CYMMH H pPasHO-
CTH IyT U yABoeHHOH u moaouuHOM nyr. Cilenysa TpagumuaMm
cocTaBuTeNel sumxeldl, Bupyszm GopMyIEpyeT 5TH IpaBHIA
He IJIA CHHYCOB, a Iad xopn. HamommuMm, 9To Xopma AyTH O,
KOTOpyI0 MH GymeMm oGosHaZaTh crd o, paBHA yOBOEHHOH JH-
HAW cuHyca Oyrum o/2, T. e. crd a = 2 sin o/2.

Ilasa oupepenerna xoph a X b, CyMMHE ¥ DasHOCTH AYT O
u p (o > B) Bupysu maxopur xopmer o' m b’ myr 180° — o
m 180° — P, a 3aTeM BHYHCIAET BEIUIHHBI

Ibl

a
2r

a®+ (aTbr)z u(a’)? + ( )2 (r — pammyc Epyra).

IIpaBuno Bupyeu mmeeT BHT,

crd(op) = ) o + (g2 )

¥ PaBHOCHJIBHO COBpeMeHHO# dopMyie
sin (a 4= p) = sin a-.cos P - cos a-sin f.

Ilpu o = P omo mepexopuT B IPaBHIO

crd20 = 27/ o — (%)2,

paBHOCHIbHOE PopMyiIe

sin 20 = 2 sin a.cos a.

lokasaTeapCTBO HTUX HPABHJ OCHOBAHO HA IPUMEHEHWH
TeopeMs ApxmMmeZla o JoMaHO# (cM. cTp. 50).

Ilia ompepeneHus XOPAH IOJOBHHBI Ayrm Bupymu mpu-
MeHseT MPaBHUIO

crd % = ]/(—g—)z + (&%i)z = 1/—;— 2r — a') - 2r

QIS BaJaHHOW XOpHbl @ AYTH O, PaBHOCHIBHOe (opMmyle

.o o

— = 1 — cos —

sin — ‘/ .
2
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0606mas Bce sTH mpaBmiIa, Bupynu uamaraer faxee MeToj
«ompefiesieHUsT XOPAH UeTBEPTH AYrd ¢ H3BECTHON XOPAOH U
XOP/, OFHOH BOCHEMOH W TOTO, 4TO MOJIYIAETCH HPH HabHen-
meM [eJeHWHM MOMOJaM» ((IPABHIO pPa3gBOCHHAY) .

Ero paccyXmeHUS MOKHO IPeACTAaBUTh CIeIyIOMuUM 06-
pasoM: ecliE a — [JaHHAA XOpHa Ayru o, ¢’ — XOpfa ee [o-
OONHEeHUS U

a 1 ,
Alz—z—‘, Az——*T(Zr—a),
1
A3=7 a (r;[e al———crd%),
g w1 24
4 2 a1—|—A1_ 2 2A3+A1’
1 o
A5:T '%(I‘He az:T),
A ﬁidz‘A4 - i2A5«A4
L 2 az—l—ag - 22A5—%—A3

(Bce A; DupyHu HasHBaeT «3al0MUHAEMBIME)»), TO IIPABH-

o4 [o4
Jla ompefeleHUA Xopna ZH g MOXHO 3ammcaTbh B BUe

crd > =a, =V 4,-2r u crd % = a3 =V 4;-2r, paBHOCH-

il
4

[0
apHOM QopMyiam sin-g— = ‘/1 —CSTL m osin % —
g

a
= ‘/1 —€057g" Tlpu moxasaTenbCTBE HTUX HPABWI Bupynnm

2
MOJNB3YETCS CBOMCTBAMM NOAOOHEIX TPEYTOJIBHUKOB U IIPO-

W3BOTHEIX TPOIOPIIWii.
[Hanee om samedaer: «To, 9To ciefyeT 3a BTHM, ompefe-
JIAETCA ¢ IOMOMBI0 TAKOTO Ke MeMCTBUSA, YTO W AyTra YeTBep-
[0
ta [mammo0it]» 2, T. €. B 06meM caydae [AJiA ompefelieHus crd?
MOJNB3YeTCSA PEeKYPPEHTHHM IIPABUIOM
1 245 - Agpg

A T A

1 . .
rge Ag,.3 — TOIOBHUHA z—k_—z—m gonu paHHOW payru. Ecuam

1 «Kamor Mac'yma», crp. 262.
2 Tawm e, cTp. 282.
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nepeﬁTm OT XOpPO K CHmHyCaM, 3TO IIPAaBUJIO HMMeeT BU[

.a
2r .sin— - A

1 2/{ 2l—2
A2k - T a 9
2r sin T 4 Ay g
o . a
raie Agp3 = crd 55 = 1 sin P
T. € / o

/ va
crd % = ‘/ Ay, 2r = 2r ‘/ t—cosor =

oo

o . a'
= <Zr Sin ok+1 4

9TO PAaBHOCHMIBHO COBPEMEHHBIM CI)OpMyJIaM

sin _;" = —;——]/2 + 2cosa,

sin% —_——12-]/2 —V2F 2cosa,

o

o 1 r r
s1nT=—§—]/2_]/2—}—]/2—|—2cosot .

O6pamasch K COCTABIEHHI0 TPUTOHOMETPHIECKHX Tab~
nun, Bupyan oTX0fUT 0T aHTHYIHON TPAAUIUA U MEPEXOTUT OT
(TPUTOHOMETPHUH XOPA» K (TPUTOHOMETPUEN CUHYCOB U TEHEM».
Tabnuma cuHycoB cOoCTaBieHa HA OCHOBE ONIPENeNeHUs XOP/IEL
u cuHyca 1°, METOIBI BHYMCIEHUS KOTOPHX OH [eJIUT HA [BE
TPYUOH: TPafWIUOHHbEE HHTePIOJIANMOHHEE HpuUeMH # 00-
Jee coBepIleHHBIEe CIIOCOGH, OCHOBAHHBIE HA peINeHHE KyOwm-
YeCKMX ypPaBHEHWH M TPUCEKIWH yTJa.

K mepsoit rpyume om oTHocuT m3inaraemiie B «Hamome
Mac'yma» meromger Iltomemes u acrpomoma IX B. fI’ryba
Cuseusu. Bupynm orMedaer, 9rT0 5T CHOCOGHI MalT COBIA-
IDeHue TONBKO N0 CeKYHI, W Ipefjaraer COOCTBeHHBIH cmocol
«yrouHernus lIToneMes», OCHOBAHHHIM Ha 3aMeHEe XOPH MaJBIX
OyT caMWMU QAyraMum. DUpPYHH CYIWTaeT 9TO BIOJHE [IOIY-
CTHMEIM, TAK KaK (MMEIOTCHA TaKme MelIKue [ejleHusa KPyra,
KOTODHIe He OTIMYATCA OT WX XOPH» L.

«Kamor Mac'yma», crp. 332.
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Yrourenne Bupysum cocromT B TpHMEHEHWY WHTEpPHOJA-
NUOHHOTO IpHMeMa, OCHOBAHHOTO Ha HEPAaBEHCTBAX

crdo = crd [—g-a——;-(% a)] >

1 crd3

3
> ord 5~ o — — crd - o,

crdo = crd [%a + -;T(—?Ta)] <
<crd—2—o¢ + —;— crd—Z—-a,

crd—;—a = crd[—Z—a————;—(-z—a )]>

> crd% o — —%— crd-%— a,

crd—é—{oc: crd[—g—ot +—§—(—§—u)]<

<crd—g’—a + —%— crd——g—a,

T. €.
3 1 3 3 1 3
crd —2—ot——§-crd—2—oc<crda<crd—[_—t—oc+—3—crd—4—
3 1 3 a 3 1 3
crd—4—a———g-crd—l&—oc<crd—2—<crd——8—ot—|—Tcrd-—8—a
3 1 3 a 3 1 3
2 g — — crd— i 2a L —crd—>
crd —-a 3crd8a<crd4<crd16a. 3crd16a

DTE HePABEHCTBA AT I XopAs o = 1° rpaHumer ¢ Tod-
HOCTBIO [0 TepIui.

IpuBemem wusnoeHHHH bBupynnm cmoco6 ompeeeHns
sin 1° ¢ TOMOIIBIO TPHCEKNHE yIia 3° METOTOM (BCTaBKHY.
Ilycrs gyra AB pasma 3° (pumc. 10), myra AG = '/3AB.
«Berasroiy cayxur auaus DH ¢ 0TMeYeHHEIME Ha Hel TOU-
ramu G u K. Bupysn nposonat XopAy BD mapaiielbHO [Ha-
merpy AC uus D pagmycom KD omucsBaeT Iyry LKM. Tor-
na GH = KG = r, a oTHOIIeHHe IIOM[aJIell CeKTOPOB DLK
u DKM pasno 2 : 1. Tak xar miomags tpeyroasanka DEK
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bonpme mromanu cexkropa DLK, a miomanb TpeyrodbHHKA
D KO wmeusme miromanu cexropa DKM, 1o

Ry DEK
CeKT
DKO > 2.

T]J
Seexe. DEK  EK K _ .
——— = s, T0 == > 2,
S.p. DEO KO X0
IMonpsysacy «mpucoenuHenmem oTHOIIeHWH», BupyEm mpmxo-

AUT K HepPaBeHCTBY

Tax kax

EK + KO _ EO
KO —E(“)>3

EO = —crd 24AB = — crd 6%
0D = - crd (180°—24B).

Hanpuelimue paccykIeHUsS OCHOBAHH HA MPUOIMAKEHHOM
pasenctBe KO ~ 3KO: «Bo3bMeM U3 4YnciIeHHOH BeJIMIWHBL
EOQ [aucno], menbuiee ee Tperu, mycth 310 KO, BenruduHa, Ha
KOTOPYIO OHa MeHbIle, HeM3BeCTHA 3apaHee, HO MEL mojle-
peM ee Tak, 9T00BI pe3yabTar OBLI HIPaBUIABHBIMY 1, T. €. Beln-
quHy pasHocta EO — 3KO Bupyum BeOUpaeT Tax, 4To IO-
T'PEITHOCTH BHYUCICGHUN MOKeT OBITH clellaHa CKOIb YTOLHO

maioii. Onpenenus KD = V/ KO® 4 OD? u mepeiins ¢ mo-
MOMIBI0 «IPHUCOCTUHEHNA OTHONICHUIY OT OTHOIIEHHA —om =

KO
_ KH EK + KO _ KH 4 KD . E0 _
= KD » K IPOTOPIHE — 5 = kD I

KD’ Bupynu npuxogur x paseunctsy EO-KD=0K -DH.

OrmaBas gaHb aHTHYHOM TpaguIuu, BUpyHHE HasbBaeT 37ech
npousBenerusi FO-DK uw OK-DH «unockumu Gurypammy.
B gactHOM cirygae, ecliu 3TH (IIOCKHE PUTYPEY PABHHI, MPH-
GamxenHoe paseHcTBo niasi OK BHGPAHO YAOBIETBOPHUTEILHO.
«Ecau ske OHE pas3IMIHB, — OPOJOJIKaeT bupyum,— to moba-
BUM BeJWINHY, HeJOCTAIOMYI0 IO CPaBHEHHUIO ¢ Tperhio EO,
uiu fo6aBuM 10, 9T0 He0OGXOIUMO [ TOTO, 9TOOH BTH IPOM3-
BejeHus OBLIM PaBHBL WX ITOOBI OHO W3 9TUX ABYX IPOU3BE-
JeHUH B crydae UX HepaBeHCTBA OBLIO OB MeHBINE APYroro Ha
9acTH, He3HAYUTENbHBIE [0 CPABHEHHWIO C TeM, YeM IOJb-
3yI0TCSY 2.

1 «Kamom Mac'yma», crp. 298.
2 Tam sxe, cTp. 299.

3 B. A. Posesdeans u Ap. 65



Bupyun rpebyer sgech Takyio cTemens npHGIMKEHNS, IPH
KOTOPOX HETOYHOCTh HOJIKHA GHITH MEHBINE BeJIWIMH, YIHTH-
BAOIUXCA TNpPU BEUHCIEHUAX. Ecam oupemenuts EK =
= OE — OK, Benmdnny nmepuneHZuKyIapa GX, OmyImeHHOTO
Ha HE m paBHoro mosnoBuue EK, u yaects, ato GX = 1/, crd
GB = /,crd*/3AB = /,crd24G, To ¢ moMOmBIO mpaBHIA
PasgBoeHAA MOKHO molyuurh crd ¥/,GB = crd 4G, T. e.
xopmy 1°.

Ilpemgmomaras, 9ro BeawdmHbl mpousBemeHuit £O-DK u
OK-HD coBHafaloT ¢ TOYHOCTHIO IO CEKCT, Bupyun momy-

Puc. 10

qaer I AG, T. e. xopmer 1°, smavenme 0011 21T 49 511V 48V
KOTOpOEe OTIANIAETCA OT Pe3yIbTaTa, HOJNYIEHHOTO C MOMOIIHIO
NpAOIMKEHHOTO PeIIeHna KyOWMIeCKOTo YPaBHEHUA, TOIHKO
B KBHUHTaX.

IlorpemuocTs BHMHUCIEHHA B pPACCMOTPEHHBIX MeTOmax
Yy OpemmecTBeHHUKOB BHpyHu W B ero coOCTBEHHOM (yTOdY-
uernm» IIToeMes 3aBUCHT OT MCXOMHBIX 3HAYCHUN BHOPAHHBIX
XOpJ WIN CAHYCOB, TaK UYTO OHE He 00pas3yioT mocIeqoBaTelb-
HOCTH UPHOIMKEHHH, CXONAMMUXCA K TOYHOMY 3HAYCHHUIO
HCKOMOHR BemauuEl, [IpumMereHHbL ke BM cI0CO0 BEYUCICHE A
sin 1° ¢ DOMOmbI0 TpHCEKIMH YIria W UpPUBENEHHBIA BHIIIE
HTePANMUOHHHA npumeM BhUmcAeHHA Xopmbl 40°,— mo-Bmmm-
MOMY, mepBHe B mcropuu Maremarukm Biawmxuero u Cpemaero
Bocroxka npumepsl mocieroBaTelbHEX OTPUCIIKEHAR, B KO-
TOPBIX MOTPEITHOCTh MOKeT OBITH CJiellaHa CKOJb YTOTHO Ma-
0.

Tabnuna cunycoB Bupyuu cocraBieHa MCXOHd W3 HOIY-
9eHHOTO 3HaveHus cuuHyca 1°. «Pasmenmm omuH rpapyc mo-
moyaM [IBA pasa, ONPeNeJUB XOPHY TPeTH MYTH C H3BECTHOH
XOpHO# — XOPHOH Tpex dUeTBepTed TIpamyca, MHOIydaeMbIX
DOBTODHEIM [leJleHWeM HOI0JIaM TpeX TPagycoB, X0opha KOTO-
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PHIX mW3BeCTHA. Xopma Tperu »Toro — |xopmal dersepTd
rpagyca. OcraHoBEMCA Ha Hell B Kad4eCTBe OCHOBHL PasHO-
cTell M 3ammiieM CHHYCH [gyT] ¢ pasHocTAME B 4eTBepTH Ipa-
nycarl. Taxum o6pasom, Tabiaua CUHYCOB COTEPIKUT 3HAUE-
HuA sino depes 15 MUHYT ¢ 9eTHIPHMS IIECTHNECATHPUIHEIMA
3HAKaMHu.

IIpuBemem 3mech mepBhie IIECTH CTPOK TAGIUIBI CUHYCOB
Bupysu (cMm. cTp. 67).

Ilo »To# e Tabaune Bupyum mpemmaraer ompemenars u
«cTpeny myTw», T. e. sinversa = 1 = cosa. Hpome 3uauenmit
sina, B TabauIle DPABEICHB! (IIOTPABKAY, T. €. MPOU3BEfeHUA
pasHocTedl [BYX MmOCHeAyIOMUX 3HadueHWd ¢yRKuum Ha 4,
9T0 B TIECTHECATHPUIHON CHCTeMe PAaBHOCHIBHO EJIEHUIO
Ha 15, u «pasHoCTH mOmpaBoOK». Bupyuu dopmyaumpyer mpa-
BUJIO HAXOKJeHUA sino # sin vers o ¢ HOMOMBI0 TabIHIBL 15
3HAYCHUN apTryMeHTa, IPOME;KYTOUHEIX MEeXKIY TPUBEIeHHBIMI
B Tabuaune, ¥ mpaBuxa oO6paTHEX meiicTBui. Hakmoe ms mpa-
BHJI COCTOMT H3 JBYX YacTell: «OUPENeNeHUs» M «yTOTHEHU S
ONpefieNieHusT», T. €. HAXOKICHHS TaOAAIHOTO 3HAYCHUSA W
JTOYHEHHUA €T0 ¢ IOMOIbBI0 JIWHEHHOTO W KBA[PAaTHIHOTO WH-
TePIOTUPOBAHNAS.

Tabnuma taHreHcoB («oOpameHHEIX TeHEH») CocTaBIeHA
gepes 1° aprymenra. IlpuBemeM mepBBie mecTb CTPOK u Tal-
JUIB TAHTEHCOB (cM. cTp. 67).

B sroit Tabuune, KpoMe 3HaYeHUH tg o, IPUBEIEHEI «pas3-
HOCTH» — PAa3HOCTH [BYX MOCHe[0OBATENIbHEIX B3HAYEHUI WU
(IIOTPaBKH» — PA3HOCTH STUX pasHocTeid. [IpmBomaTcsa Tak-
Ke OpaBHUIa <OIPeNeJNeHHA» M (YTOYHEHWs OIPeNeTeHH )
KOTAQHTeHCA M TAHTEHCA ¢ MOMOIIbHI0 TaOIWI ¥ MHTEPIOIAIUN,
aHAOTHYHEE UPABUIAM [JIS CHHYCOB.

Ha cpenueBexoBom BocToke mnmockas TpUTOHOMETpUs
Gbima pasBuTa ropaspo ciabee cgepmaeckoir. o X B. B pe-
MeHNN IUIOCKUX KOCOYTOJBHBIX TPEYTOJIHHUKOB HPUMEHS-
nuch TPOMOBJKME dieMeHTapHbe cumoco0s. Taroii Tpeyromab-
HUK [eIuau 0GbITHO BEHICOTOR Ha JBa NPAMOYTONBHEIX, & 32TeM
npuMensann Teopemy [lmparopa m mpaBuia THOMOHUKK. ITH-
MH crmocofaMu MOJAb30BATUCH I HAXOK/IEHUSA OMHON U3 CTO-
POH TpeyroJbHUKA [0 MBYM MaHHBIM ¥ YTIY, IPOTUBOJEKA-
meMy ofHOM u3 HuX. K pelmeHno mpsamMoyroJbHEX TPEyTob-
HUKOB npuberanm W B cliydae, KOTJa 3aJaHEL [Be CTOPOHEL
M YroJ MEKIy HUMH: BBHYHCIAINCH OTPE3KH, OTCeKaeMbe
BHICOTOM Ha OIHOW W3 TAHHBIX CTOPOH, W cama BHcoTa. [locie

1 (Kanya Mac’ygay, ctp. 305.
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3TOTO W3 HPSAMOYTONbHOTO TPEYroJbHIKA ompefieain TpeThio
CTODOHY W eme ofuH yroia. Hakomen, 4065 HalTH YIIBL IO
TpeM JAHHEIM CTOPOHAM, ONYCKANH Ha KaKkyl-1ubo cTOpPOHY
BEHICOTY U II0 TeopemMaM EBKIHga o KBajpaTe CTOPOHEI, Je-
JKaIme# MPOTHB OCTPOro MMM TYNOTO yria, HaXO[JUIH OTCe-
KaeMble BEICOTON OTPEe3KH. 3

B X B. B IpPaKkTHKY TPUTOHOMETPWIECKUX BHITUCICHHN
BXOJUT TeopeMa o NPONOPIMOHAIBHOCTU CTOPOH M CHHYCOB
IPOTHBOIEKAIKX YTIOB (II0CKas TeopeMa cmHycos). Ilep-
BOE TOKA3aTeIbCTBO dTO TeopeMsl mpuHaniexkut 6m Mpaxy.

&

Puc. 11 8

F'M ¢ £ A K D

Bropoe um3BecTHOe HaM [gokKaszaTexbcTBo comepskurcsa B III
kuure «Hanona Mac’yma», ograko GopMyIupoBKa 3TOM Teope-
MBL uMeeTca eme B «XpoHosorumy». «ToMy, KTo m3ydam TpPH-
TOHOMETPHIO, — Hucajl BHPyHH,— SICHO, 9T0 OTHOIIEHWE CTO-
POH TpPeyroJbHWKA PABHO OTHOUIGHHIO CHHYCOB IPOTHUBO-
JIeKamuX CTOPOHAM YTIOB»!.

Bupyau mnpopmommaer cTopoHH Tpeyroapumka ABC
(pmc. 11), onuceBaer gyru HF m GD OKPY:KHOCTEH efWHUY-
HOTO pajuyca ¢ IeHTpamu B ero BepmuHaX 4 u C, mpoBOIUT
BeIcOTY BE m omyckaer nepneHAuKyaIsapsl HM u GK u3 KoH-
moB ayr HF um GD ua mpopmomueHus ocHoBauua AC, KoTo-
phle ABIAITCH NWHWAME CHHYCOB yrioB A u C.

JlorazaTeabCTBO OCHOBAHO HA NPWMEHEHWHW TEOPHUH CO-
CTABHHIX OTHOIIEHUH.

N3 opomopmumit AB _ AH BB GK (Tpeyroun-

BE HM BC GC
unkn ABE uw AHM, CBE u CGK cooTBercTBeHHO mOTOOGHBL
GC = AH) ¢ moMOmpI0 COCTAaBHHX OTHOWIEHHH DBupyHm
AB BE AH GK AB
BE ~BC ~— HM ~Gr "™ BC T

HOXyd9aeT IPOIO PIIIO
. GK _ sinC ,
T HM ~ sind

1 (X poHomormsy, cTp. 182.
2 «Kamon Mac’yma» crp. 346.
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Paspaborke meronos pemerminsi cepuaeckuX TPeyroAbHE-
KOB MaTeMaTHKH CpenHeBeKoBoro Bocrora ymemsamm ocoboe
BHEMaHHe: K HHM CBOAUIOCH GONBIIMHCTBO 3a7ad HPAKTH-
deckoir acrpoHomuu. Eme Iltonemeit peman wersipe caygas
OPAMOYTONBHEIX CePUIeCKHX TPeYronbHHKOB: 1) mo Kare-
TaM, 2) KaTeTy W THIOTeHY3e, 3) TUIOTEHY36 OPRIeKAMEMY
yray, 4) waTery m mpoTHBolerKameMmy yriay. K mmm, pasbu-
Basg HX Ha OPAMOYTOJbHEE, OH CBOJUI pemIeHHS KOCOYTOJIb-
HEIX C(epUIeCKAX TPeyToJbHHKOB. KpoMme ToTo, 0OH MOJB30-
BaJICs TeopeMoii MeHesas 0 TpaBCBepcaNax, WM, KaK ee IaCTO

A
A

\ i} Puc. 12

Ha3BIBAIOT, TEOPEMO# 0 IIOJHOM deThIpexcTopoHHUKe. Meme-
aii paccMaTpPWBAN INIOCKWHA W CPepHIeCKHUil MONHBIE TeTHI-
pexcTopoHHUKE. llT0CKMIT MOMHBIA TeTHIPEXCTOPOHHUK MOJK-
HO HOJNYYUTH W3 IPOU3BOJHHOTO UETHIPEXYTOIBHUKA IPOIOII-
JKeHHeM KasKIoH maph ero OPOTHBOMONOMKHEIX CTOPOH [0
nepecewenusa (pmc. 12, a); cepudecKuil MOMHHE WeTHIPeX-
CTOPOHHHK — aHaJoTwuHas ¢urypa, o6pasoBanHas Ha chepe
myramu ee Goxpmux kpyros (puc. 12, 6). Bocroansie Mmatema-
THKW HAa3BBAJU NOJHHBI YeTHPEXCTOPOHHUK «PUI'YDPO# ce-
kymux». Ilmocras teopema Menemasa B coBpeMeHHHX 0003-
HadeHUAX WMeeT BHUL

AD CE BF _, AD BC EF _,

CTD "BE "AaF — ‘" CA 'BE 'DF

Marematuku Biammuero u Cpemmero Bocrtora ¢opmynm-
POBANK 3TH COOTHOINEHWS ¢ MOMOIIBIO COCTABHEIX OTHOIICHUMA

¢D_CE BF . AC_CB EF

AD"BE 4AF " AD " BE TFD-
Chepudeckyo Teopemy MeHenas MOMKEO MONYIHTH U3
IIJIOCKOM 3aMeHOH KayKMOoTo OTpe3Ka XOpHolil yABOEHHOHN Oyrwd,
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T. €. eCJIu nepeﬁTn OT XO0pa K cHmHyCaM, B BHJE

sin AD sinCE sin BF 1 sin 4D sinBC sin BE _ 1
SinCD  SnBE snAF " %SnCA " SinBE " SnDF

AJIA B BHE COCTAaBHBIX OTHOMIEHU

sin CD _ sinCE sin BF (*)
sin AD ~ sin BE sin AF

sin CA4 . sin BC sin EF (**
SindAD ~ sinBE  snDF° )

«@urypa ceKymmux» B 3TOM ciydae ofpasoBaHa u3 He-
CKOJBKEX cepmaeckux tpeyroabHukoB. Iltomemeir, mpmme-
HAA 9Ty TeopeMmy, paccMmarpuBan cayiau AC = DF =
=CB =90°uCD + DA = CE + EB = AF = 90°. B 060-
HX ciayvasx Touka C — moiaioc Goabmoro Kpyra AF, myrm
AC n CB uepnenpuryuasapasl nyre AB m EBF — mupsawmo-
YTOJbHBA ¢ IpAMEIM yriaom B. IlosTomy B mepBoM ciaydTae
dopmyna (**) umeer Bup

sin90° sin EF
sin # ~ sin BE *

Bo BTOpoM ¢opmyna (%) mepexommt B Bhipaykenme tgBE =
= tg F.sin BF, npencraBiasomee co6oii 3amuch chepraecKoi
TEOPEMH TaHTeHCOB. [l up AMOyToabHOTO CPePHIECKOTO TPe-
yronpauka ABC co cTopoHAME a, b, ¢ @ IPSAMEIM yTJoM B oHa
uMeeT BHJ,

tga = tg A-sinc.

O6a a17 cayuas Bemenunm B X B. Hafipusu m AGy-n-Bada.
CymecTBeHHBIM HIaTOM B PasBUTHM TPUTOHOMETDPHH OBLIO
moaBieHWe o0meil TeopeMH CHHYCOB CPepUIeCKOR TPUTOHO-
MeTpuu
sina _ sinb _ sinc
sindAd ~ sinB = siaC’

KoTopas OBlla ycTaHOBIeHA B KoHNe X B. Pasmuunbie ee
I(0Ka3aTeJIbCTBA HE3AaBHCUMO MPYT OT Apyra manm AGy-n-Ba-
da, Xomrengn u Uou Npax.

Vicropus mosBieHHs 5Tofi TeopeMbl W BHOEICHHA ee da-
CTHHX Ciy4YaeB moppobuo mamosxeHa B «Cdepurey Bupymm,

n



«Moi#t rocymapsr u wusbpammmxk A6y Hacp Mamcyp [U6H
Wpak],— numer oH,— TONPOCHI MEHs HANPABATH MOH YCHU-
IUA OIA HaXOMKIeHHs [0Ka3aTelbCTBA TOTO, 9TO MOA06HO
aTomy... I cmemain sro» l. Co cimoB Bupyuu wmssecrno, d9To
V6u Vpak mocBATWI MOKA3aTeNbCTBY TEOPEMBI CHHYCOB, Ha-
HOHCaHHO# «HA uMaA» Bupyuu, cnenuanpubii Tpakrar — «Hun-
Iy asumyTtoB». BupyHum coolmaer, 9T0 9K3eMIUIAP 3TOTO CO-
gpHeHuA oH mociat B Barmam AGy-m-Bade, KoTtopHii B cBoeM
TpaKTaTe W HAIWCaHHO# mo3e o6paboTke «AxMarecTan
naa Gojee IpocTOe MOKa3aTelbcTBO OgHOM 3 TeopeM «Huurm

B
&
H
7 & 8
H
F D

14 A ¢ E A

Puc. 13 Puc. 14

a3UMYTOB» M PACCMOTPEJ MHOTOYHUCJICHHbBIE CIydal ee IPHII0-
JKeHHA K 3afadaM cepudeckoir actponomuu. [lanee oH mpu-
BomuT GOPMYJIUPOBKY M MOKasaTelabcTBO Teopemsl M6 Mpa-
ra. «llycts mausr nyru AB u AD, Kaypas U3 KOTOPHIX —
geTBepTh Kpyra, u payru CB m CHG, Kakmas w3 KOTO PHIX
MeHbIe Wiy 6OJblle YeTBePTH Kpyra WJIH TOYHO YeTBepPTh
[kpyral. IlosTomy s yTBepsmpmawo, dro cumyc DH orHocmTCS
K cunycy GB, xar cunyc CH & cunycy CG»? (puc. 13). AB =
= AD = 90°; wmosromy yraet B m D — upamsie. Teopema
V6n Npaka — Tak HasHBaeMOe MPABUIIO IETHPEX BENHIUH —
CBONWTCA K YTBEPIKIEGHUIO, 9YTO B ABYX IPAMOYTOJBHEX ce-
pudeckux Tpeyroiabuukax ABC mw AB’C’ ¢ o6mum yriaom A4

sina sina’
m npaMeiMu yriamu B m B’ upm pyre ABB’ silnb = o

sin A
(o6a 3TH OTHOWIEHWS pPaBHEI Sndos B TeopeMa CHHYCOB cJe-

IyeT |3 BTOro yTBep:Kpenusd, ecau b’ = ¢” = 90°; Torma myra
paBHa yray DE). Bupyun coobmaer janee, 9710 TO3HAKOMMII €
aToii Teopemoii Xomxenmu u Hymbapa ubu Jla66ana, xoto-

1 «Cdepurar, a. 163, o6.
2 Tam e, 1. 166 06.
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pHe H3J0MKUIN €¢ B CBOMX ACTPOHOMUYECKAX COYMHEHHUAX,
fIePBHI O] Ha3BaHUWEM «IIPABHUJIO ACTPOHOMUIY, a BTOPOH —
«mpemyoykeHme, ocBobokmammee 0T UIYPH cerymux». [la-
nee Bupyuu msiaraer JoKasaTelsCTBO 00meld chepuIecKoi
TeopeMbl CHHYCOB, mpuHaiie:xamee VO6H Wpary, mpusemen-
HOe B HammcaHHOM «Ha mvs» Bupymm «Tparrtare o6 ompepme-
JIeHAHN OPYT Yepes Apyra HeGeCHHIX MyT cIoco6oM, OTINIHBIM
oT cmocofa QUTypH CEKYIMHUX W COCTAaBHOTO OTHOIIGHUS.

B III xuure «Hamonma Mac’yna» Bupysn mpuBogur co6-
CTBEHHOE [0Ka3aTeJbCTBO 3TOH TEOPEMEI, KOTOPYI oH ¢(op-
Myaupyer Tak: «B Tpeyroapumkax, 06pa3soBaHHBIX NyraMu
GoIbIMKX KPYroB, COBEPIIEHHO TAK K€, KAK MB BUMEJH PaHb-
e B IPAMOJUHEHHEIX TPeYTrOMbHIKAX , CHHYCH ATHX JyTOBHX
CTOPOH HPONIOPIUOHAIbHE CAHYCAM YIJIOB, IPOTHBOIEKAIMNX
THM cTOpOHaM» !,

Brawane DBupyum mokxassiBaer B KadecTBe JIEMMBI 4acT-
HHH caygaii 9Toit TeopeMBl [JIA IPAMOYLOJBHOrO cdepuae-
CKOTO TPeyTOJIbHUKA. 3areM OH pPacCMaTPUBAeT IIPOW3BOJIB-
HH# cdepudeckuin TpeyroabHuK ABC, CTOPOHBI KOTOPOTO
He ABIAAIOTCA Ayramm Ooapmmx Kpyros (puc. 14). Ero cro-
poust AB, AC u BC Bupyuu upomoikaer Tak, 9To6H Iyru
AH, AF, CD » CG cocrasaanu no 90°, coemuasaer F ¢ Hu D

¢ G, 3atem mpoBogur Ayry BE nepnenmuryiasapuo AC. Co-
TJIacHO JeMMe

sin 4B _ sin AH  sin 90° - sinBE _ sin DG sin DG
sin BE = sin FH ~— sin FH sin BC ~ sin GC ~ sia 90°?

orciona Bupyau npuxonur & cooTHOMEHHIO SindB _ sin DG _
sin BC  sin FH
sin C
= 7 » AOKasHBAIOIEMY TeopeMy.

B «Kamone Mac’'yma» oH IPHBOIUT ¥ CBOE JOKa3aTEILCTBO
TeOpeMHl TaHTeHCOB tgb = sinatgB musa tpeyroapuumka ABC
¢ mpambiMm yraoMm C, B KOTOPOM CepPHIeCKUE TPeyroibHUK
CBOMUTCA K IOJHOMY YeTHPEXCTOPOHHWKY 1 NPHMEHHEeTCH
reopema Menesnas 2.

B IV kuure «Kanouwa Mac’yma» Bupyuu ompepenser mun-
POTY MECTHOCTH IO MPABHWIY, PABHOCHIHHOMY BTOPOH cdepu-
9eCKOM TeopeMe TaHreHCoB tge = tga-cosB, KoTopoe, OfHAKO,
B o0meM Bume He [OKas3hBaeT ¥ NOPHMEHAET JHUIIb Kak

1 «Karor Mac'yga», crp. 353.

2 Tam jxe, cTp. 326. Ira TeopeMa [OKasHBaeTcsi ¥ B «['HOMOHHUKe»
(crp. 138).

73



npaBmid [ pellesyusl KOHKPETHON aCTpOHOMHUYECKO# 3a-
maan 1.
OcHoBHYI0O TeopeMy cepuuecKoii TPUTOHOMETPHEA —
TeopeMy KOCHHYCOB
cosa = cosb-cosc + sind sinc cos4d

B o0meM BHfie Kak ocoboe mpemuoskenne BupyHu He moxassi-
Baer, HO paccMaTpPUBaeT [Be 3a7auu CPepHIeCKON acCTPOHO-
MHUH, OPABHUJIa DPEIICHUS KOTOPHX PaBHOCUIBHEL eii.

B IV kumre «Hanoua Mac’yma» o pemaer 3amady, 9KBU-
BAJIEHTHYIO YaCTHOMY CJIy4ai0 9TOM T€OPEMBL AJI S NP AMOYTOIb-
HEKa cosa = cosb-cosc (cdhepmyeckas teopema Ilmparopa 2).
IIpeqmecrBennurun Bupyum — Cabur m6u Hoppa m axn-Ba-
TTaHd — OTPaHUYUIAUCH POPMYJIHPOBKOM ITUX IpaBHI. bBum-
PYHE ’Ke [aeT MM MOJHOE TeOMETPHIECKOe MOKa3aTelbCTBO.
B T0 e BpeMsa B [pyrux ciaydaax, HampuMmep B 3agade o6
OIpee/IeHAN PAa3HOCTH [OJrOT [BYX HACENEHHHIX IYHKTOB
o0 WX IIEPOTAM M PACCTOSAHHIO MERLY HEMM, OH He IPHMe-
HSeT 9TOTO IPABUIA, & CBOIUT 3a4ady K PEIIeHIIO TBYX mMPAMO-
YroJAbHHX CPEPAIECKUX TPEYTOJbHUKOB.

Taxum 06pasom, Bupynm, Kak, BmpodeM, @ IpecTaBUTENN
MOCIeAYIMAX MOKOJCHHA MaTeMaTHKOB CPeIHeBeKoBoro Bo-
CTOKa, He NPHUIAJT 3HAYCHHS DTOMY COOTHOINEHMWIO W He BHIfe-
JUI TeopeMy KOCHHYCOB B KadecTBe OJHOTO M3 METOLOB pe-
meHnA CHePHAICCKAX TPEYTroJAbHAKOB, KAK 3TO OBIIO CHEIaHO
IJIS TeOpeM CWHYCOB W TaHIEHCOB.

Cpepuueckas TeopemMa KOCHHYCOB Oblla moKazaHa B 00-
IeM BHMe BuepBhie B XV B. HEMOI[KAM MATeMaTHKOM W acTpPoO-
amomMoM Permomonramom. Ueptem Permomontama, coBmamaio-
mui ¢ depre;koM BupyHm, cBupmereabcTByeT o TOM, uro Pe-
THOMOHTAH OTIPaBIAICA OT TOH ke 3a4adm, ¢ KOTOPOH OH
IO3HAKOMEJICSA o TPYy ai-Barranm (1eM m 06bsacHsAETC A HA3-
BaHUE 3TON TEOPEMEH: — «TeopeMa AnbbaTerHAA»; COYIMHEHUSA
Bupyuu me Gbinm msBecTHH PermomonTany).

CoepraecKkoil TPUTOHOMETPUM MNOCBSAIIEHEI €Ie HEeCKOJIb-
Ko TpakraroB Bumpyum: «Huura jxeMayRmH 0 IOBEPXHOCTH
cgep», «[lucomo k A6y Caumy» u «Kuura o mepeHoce CBOMCTB
QuUrypH CeKymmX Ha TO, 9T0 0CBOGOKmaeT oT Hee». B mo-
cJIegHel, He oIemlnedl mo HAC, paccMaTp@Bajach, HO-BH-
IIMOMY, CBs3b Teopembl MeHenas co cepHIeCKEMHU Teope-
MaM# CHHYCOB W TaHTEHCOB.

«Kamor Mac'yma», crp. 469.
Tawm e, ctp. 378.
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6. MndunnresmmaabHbIEe METOIHI

T'pedeckme maremaTuHKU, THaBHEIM o0pasoM Apxumes,
paspaboTaiu HHOUHATe3EMAJbHEE (MHTeIpaJbHie W mudde-
peHIuaIbHEE) METOXH, KOTOPHe OHM HNPHMEHSAIN K TaKUM
npo6GiemMaM, KaK BHYACICHHWe MiIomazeir, o65eMOB, HmOBepPX-
HOCTeH (MeTOMBl MCYePUHIBAHAA W WHTETPATIBHEIX CYyMM), Ha-
XOJKJIeHHe KacaTedbHBIX M DKCTpeMyMoB (Meron nuddepeH-
[AAJBHOTO TPEYTONBHEKA).

ATu MeTOIH MONYIMIU NajbHeillnee pasBUTHE HA CPeXHe-
BekoBoM BocTore. ¥Vixe naumuas ¢ IX B. MaTeMaTnKEu OpaThsa
Bauy Myca, 6u Koppa m ero Buyxr N6u Cmman, a Tarxe
N6u an-Xaiicam cydeiu, OPHMEHHB METO[ HCUePIHIBAHUA,
OOJNYYUTh OPUTMHAIBHEM INyTeM HEKOTOpPEe HM3BECTHEE, &
TaKyKe HOBHE Pe3yIbTaTH.

TBopuectBo Bupyuu mosmoskuiao Hadano HOBOMY HAIPaB-
JOHMI0 MHOUHATE3HMAJIbHBIX  WCCIENOBAHKI — PasBUTHIO
npefictaBiennd o6 o0mMuX CBOMCTBAX COOTBETCTBHI HBYX U
fosee TPYNI BeJIWYWH, KOTOPOe BOOCIENCTBUY MPUBEIO K Of-
HOMY U3 BO)KHEHMAX MOHATHUA COBPEeMEHHOW MaTeMaTHKU —
IOHATHI (QYHKIUHA,

B.ocuoBe momxoma BmpyHEH K u3ydYeHHWI0 STHX COOTBET-
CTBUl — (QYHKOWOHAJIbHBIX 3aBHCUMOCTEH — JIEKHUT 3apo-
MUBIIEeCA B [PeBHE-BABUIOHCKOM, TPETECKOM ¥ MHIUHCKOHR
mateMatuke m passurtoe Ha Cpemuem m Bammmem Boctoxe
mpezcraBieHne 06 OTHEJIbHBIX BHEAX COOTBETCTBHH HIBYX
TPyIO BelW9WH, 3aJaHHEIX CIIOBECHO, Ta0JMWMYHO WM TeoMeT-
pUIecKH.

Bupysu B oTnwame oT cBOMX HpPeUIECTBEHHNKOB BOEPBHE
mojomes KO BCeM paccMaTpuBaeMbIM BHIaM COOTBETCTBHM
KaK K 4acTHEIM CIy9asM HEKOTOPOTro 00mMero MaTreMaTuIecKo-
ro mouatusa. Ocob6eHHO HATIAMHO BUAHO 5TO HA OPMYyIHpYe-
mbix um B 111 xuure «Hanona Mac’yma» mpaBmmax T@HEHHOTO
¥ KBaJpaTHIHOT0 WHTEPIOJMPOBAHIA.

Bupyuun npusex s1u mpaBuia s Ta0IuI CHHYCOB U TaH-
rescoB. IlepBoe m3 HEMX OH Ha3BaJ «ompefejeHHEeM», a BTO-
poe — «yTOYHEHHWEM ompefeieHus». Bor Kak cdopmyrampo-
BaHBl UM IpaBHUia [Jisg TaOIUIBl CAHYCOB.

«Onpenenenne cnayca mo Ayre ¢ N3BECTHHIM HAYEPTAHHEM.
Ecan MBI X0THM OmpenemuTh 9T0, BOWIEM ¢ NPUBEICHHOW KY-
TO#l B CTPOKY AYTOBHEIX Ymces, HalileM B Hel paBHOe 2TO# Ay-
Te I BO3bMEM TO, 9TO HAXOMATCSH HPOTHB TOH Hyru B cTonOIme
cmEycoB. 910 M Gymer mckomsii cmmyc. Ecium xe B cTpOKe
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OYTOBEIX WHCeJN HeT PAaBHOTO Halleil [yre, HIIeM B 3TOH CTPO-
Ke Onmkaiimee MeHbIee ee, BHUTEM 9TO M3 NAHHOW NyTHW U
3aMOMHEM TO, 9TO HAXOMUTCS IPOTHB Hee B ¢TOIOIE CHAHYCOB
u mompaBoK. lamee yMHOKaeM OCTAaTOK NYTH HA MOIPABKY U
npubaBigeM OpousBefeHme K samomumHaemomy. Iloayamres
CUHYC Hamme# [yTd, a 3TO W eCTh HCKOMOeE. ,

YTouHenne omnpefenenus cmaycoB. Bospmem cmuyc, co-
OTBETCTBYIOIHUNA MyTe B cTpoKe [Hyrossix] gmces, Gamxaiimei
K Hame# [Ayre, m 3amoMHEM ero. BoshbMeM pasHOCTH, HAXO-
IAMYIOCS OIPOTHB HETO B CTPOKE PAa3HOCTEH, M PAa3HOCTh HAJ,
He#d, T. e. OPeIIIecTBYIOMYI0 e#, 3aTeM YMHOKAM Pa3HOCTH
MERIY IBYMA B3ATHIMHA PA3HOCTAMA HA TO, 9T0 ¥ HAC OCTANOCH
OT IyTHW, & 3aTeM HA YeThlpe MEUHYTHI, fajee BEYTEM IOJYdIEH-
HOe M3 OpembayImels [pasHocTu] 1 CHOBa YMHOKEM 0CTAaTOK HA
OCTAaTOK AYIHW, a 3aTeM CHOBa Ha YeThHpe MUHYTH. [IpumbaBum
npom3BefieHHWe K B3ATOMY HaMH CUHYCY, KOTOPHH MH 3am0OM-
Huau. Torma cymma OymeT YTOYHEHHBIM HCKOMBIM CHHYCOM
MaHHOW myrm» I

B mepBom w3 »TuX mpasus DmpyHm m3iaraer Meron Jim-
HEHOT0 HWHTEePIOJHUPOBAHUSA — 3aMeHHl pacCMaTpPHBaeMOM
QYHKIUE JIUHEHHOV, NPHHAMAIEN B ABYX TOYKAX TAHHEE
3HAUeHNd, T. €. OTPE30K KpWBO# rpaduka GyHKIAU MEKTY
OBYMA TOYKAMH 3aMeHsAeTcHa oTpeskoM mpsamoi. Ilpasmio
Bupyum moskno sammcaTh B Buae ¢opMyIIL

flx) = f(xo) + (x _xo)%f_@,

PaBHOCHJIBHOW IIPOIOPIAU
f@)—f(xo) _ f(xo+h)— [ (m)
= - .

xr— X9

B pammom caywae f (z) = sinz, h = 15"

AnanorwdHie mpaBuia oH QOPMYNUPYET W AN TaGIAIEL
TAHIeHCOB. B aroM caygae f (2) = tg z, h = 1°. Jamnee cue-
YT HX J[OKA3aTeIbCTBO M reoOMeTPUIeCKas MHTePIPeTAIusd.

«IlpaBuno yrouHeHHA» PaBHOCHILHO (GopMyie

F(2) = f (o) + (¢ — zp) LB B0 =Py
fleo+h)—f (®) (%) —f (@ —h)
h - h
+ (JC - xO)z A .
1 «Kamor Mac'yga», ctp. 326—327.
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Husa rabmumbl cmHycoB mpaBmiao BupyHu MoykHO 3amu-
caTh B BHIE

sinz = sin z, + (z — z,)-4'[sinz, — sin (z, — 15")] +
+ (x — o) 4" {[sin (zy 4+ 15") — sinz(] — [sinzy — sin (z,—
— 151},

a gas tabammbl TAHTEHCOB B BHE
tgz = tgxy + (z — zo) [tgzy — tg (zg — DI + (z — z¢) X
x{ltg (zo + 1) — tgzol — [tg xy — tg (zo, — 1)I}.

JTO mpaBWIO OTAWYIAETCS OT MPAaBHUIA HapaboIMIECKOTO
MHTePHOOJMPOBAHUS, T. €. 3aMEHE QYHKINY KBaJPATHEM TPEX-
YJeHOM, NPUHAMAOMUM TaHHBEE 3HAYeHHS B TpeX TOYKaX,
T. €. 3BaMEHHI I'paguKa QYHKIUYE MKy IBYMA KPaWHIMHA TOI~-
KaMu AyToi mapabosEl ¢ BepPTHKAJIBHON OCBHIO, OTCYTCTBHEM
3HaMeHaTeJsA 2 B TpeTheM WieHe. «Y TouHeHue» Bupyunm obra~
naer ommOKOM, paBHO 1m0 a6COTIOTHON BelWdWHe W HPOTHBO~
MOJIOYKHOM 10 3HAKy ommbKe MpaBuilIa JNWHEHHOTO MHTEPHO-
IUPOBaHKWA IO CPAaBHEHWIO ¢ mapaboJmaecKuM.

1 8 mpaBuno Bupyuu, u B ipaBuio napaboauaeckoro uH-
TEePHONUPOBAHUA BXORAT BHIPAKEHHA

f (wo + h) — f (xo)
h
u f ot h)—1 () (@) —(f @—h)
h h
h k]

YUCIUTENIN KOTOPHIX — Pa3HOCTH IE€PBOTO M BTOPOTO MOPAM-
®oB, Af (z) m A% (z). OGosnaumB npupameHnne aprymenta s
gepes Az, MB MOMKeM 3amHCaTh ITH BHPAJKEHHSA B BHIE
Al @) | A% (%)
Ax Ax?
ITepBoe u3 uux, Koropoe BupyHEm HazwBaeT «mompaBKoi»,

mpefcTaBisger coboil mpubIMKeHHOe 3HAYeHHE ITPOU3BOMHOR
/' (z,), a BTOpoe — mpubIWIKeHHOE 3HAUEHUE BTOPOI mMpPOuU3-
Bomuoit f'' (z,). Ecniu B mpaBumie mapaboinmaecKoro mHTEp-
OONWPOBAHUA 3aMeHWTh NPUOGIMKEHHHe 3HAaYeHUs INepBOH
¥ BTOPO¥# NPOW3BOJHBEIX WX TOYHHME 3HAUYEHUAME, MBI IOJY-
9pM IepBHe TPH d4ieHa papga Teidmopa

(@) = f(zg) + (x — 20)f" (z0) + Y3 (z — z0)%"" (zg) + ...

Ecnu mpowusBectu Ty ke 3ameHy B mpaBune bupyHu, nomxy-
9uTCA BHpa)KeHWe, OTJIMIalomeecs OT IEPBEIX TPeX YICHOB
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pana Tei#imopa orcyrcrBmem Kosddumumenta !/, mepem TpeTh-
BM 9JIeHOM.

JluueiiHoe wWHTepmoJmpoBaHme OBLIO OOMENPUHATO HOPH
COCTABICHAN TPHTOHOMETPUIECKUX W aCTPOHOMWIECKHX Tal-
aur co Bpemen Iltonemes. OTHOCHTENbHO Ke MpaBHia KBaJ-
PaTHYHOTO WHTEPmOJMpoBaHusg Bupyum 3ameuaer: «Buepsrie
9TO CHelajym ME!,

3BecTHO, 9T0 KBaJpaTHIHOE HHTEPIOJIUPOBAHEE BCTpE-
gaerca y KmramcKmx actporomoB VII B. Jlio Xo n JIu Uyn-
¢eHa, KOTOphle MONH30BAJACH MM B KaJEHJAPHBIX pacdeTax.
Onnaro ux metons Ha Bamxuem m Cpenrem Bocroke He Ghuim
m3BeCcTHH. B wHpmiicko# MaTeMaTmKe WHTEDPHOJHPOBAHME
TPUTOHOMETPHIeCKuX Tabmmm BeTpedaercs Toabko B XII B.
Cpenu MaTeMaTHKOB cTpaH mcjiamMa Bmpyuu ORI, mO-BULU-
MOMY, HePBEHIM KTO BBeJ KBafpaTWIHOE HHTEPIIOIHPOBAHEE
B BBYACJIUTENbHYIO IPAKTHKY.

Beaen za stum Bupyum dopmynmpyer anamormanoe mpe-
aeimymuEM apaBuiaaM «OGo6ImeHue MeHCTBHSA YTOYHEHHS HA
Bce TAOIMIED, YKa3hBasg, 9TO ¢3TO YTOYHEHHE BO3MOIKHO U
M Bcex tabuumn mo obmemy npaBmay»?, XoTs 3T0, 04EBHIHO,
YMO3PHTENbHOE, HNPABUIO OKAa3aJ0Ch MeHee TOYHEIM, YeM
napa6olmdecKoe WHTEPIOJMPOBAHWE, BAKHOCTH CBIBAHHBEIX
C HAM DaCCY/KIeHU COCTOUT B TOM, 9To BupyHHN cauraer ero
YHEBEPCAINbHEIM IS BCeX H3BECTHEIX €My TPHTOHOMeTpHdIe-
CKUX W aCTPOHOMHYECKWX TaGuamI («BceX TAGIUI») M CBA3H-
BaeT ¢ OOmUME CBOWCTBAMH OMPEIENEeHHOT0 Kiacca Hempe-
PHIBHBIX W MOHOTOHHBIX (yHKITHIA.

M peiictBHTENBHO, CHOPMYIUPOBAB €T0 OMHAKEB W MPHU-
MeHHUB K TabammaM CHHYCOB M TaHTeHCOB, BupyHum Goxbme
He NPUBONUT ero Ha mpoTssxenmm Bcero «Kamona Mac’ymay,
X0TA paccMaTpumBaeT MHOTHE QYHKIHOHAJIbHEIE 3aBUCAMOCTH,
TabIUIE KOTOPHX IPHUBENEHH B aCTPOHOMWYECKMX TIaBax
«Kamonar.

C momxofoM K HM3Y4eHHIO «BCeX TabJMIy CBA3AH IPHEM,
KOTODHM DBupyHH monb3yeTcs AJAsA XapaKTePHCTHKHU HeIpe-
PHIBHOCTE ¥ MOHOTOHHOCTH (YHKOUOHAJIHHBIX 3aBHCHMOCTEH
cheprmaeckoit acTpoHoMmm W mx 9KcTpemymoB. OH ompene-
JIfeT WHTEPBAJ HM3MEHEHHS apPryMeHTa ¥ (YHKIUH, 3HAKH
¢yEKnmE (Ha3BBasg WX (CTOPOHAME»), TOUKH DKCTPEMYMOB,

«Hamor Mac'ypma», crp. 282.
Tam 3, cTp. 353,
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fileltaeT MOMBITKY reoMeTpHYeCKOM HHTePIPeTANHH Bo3pacTa-
HUA ¥ yOBBaHWA QYHKIWA B 3aJAHHOM WHTePBaJle M3MEHCHM S
ee aprymenra. is mcciemoBaHUA CBOMCTB (YHKOMEA ABYX
u 6Gollee apryMeHToB BWpyHHU 'mOIb3yeTcA IpmeMoM, OJIU3-
KUM K OPAHATHM B MaTeMaTHYeCKOM aHaj@3e, IMOJArasd Io-
0YepeIHo MOCTOAHHEIM KasKOEi w3 apryMmentos. Ilo cymecTBy
OH m3ydaeT HoBefeHme (YHKOAH B OKPECTHOCTH TOYEK JK-
CTPEMYMOB ¢ IOMOIIHI0 YORBAIIMUX B BO3PACTAIOMUX IOCJTE-
[0OBaTENbHOCTEH pa3HOCTEH IepBOT0 X BTOPOTO MOPAIKOB
Af (z), A% (z) u 6GamsKWX 3HAYeHHN (QYHKIWH, KOTOPHIE CO-
TOCTaBJIAET ¢ HOCTOAHHBIM mpHpamenuem aprymenta Az. Ilpum
OmpejeleHAN 3HAYEHUA (YHKOHH B TOIKAX dBKCTpeMymoB Bm-
PYHE TOBOPHT 00 ¢ACYE3HOBEHHY PA3HOCTEH, T. €. 00palleHnn
Af (z) B HONB.

Puc. 15

Haubosee mociieoBaTeNbHO OH HPUMEHAET «METON pas-
HoOCTel» PN W3yIeHUY BUAWMOTO HePAaBHOMEPHOIO IBIYKEHHUA
Conuna mo sxammrmke B VI wumre «Kamoma Mac’ymay.

CornacHo skCcUeHTpPHIeCKod rumotese IlTosemes Hepas-
HOMepHOCTb BuiuMoro gBmskeHns Comnnna mo mebecHoi chepe
00DBACHAETCA TEM, UTO OHO ABUIKETCHA PaBHOMEDHO II0 HEKO-
TOPOMY KPYI'Y, PACIOJO0KEHHOMY B ILIOCKOCTH SKIUITHKA
(mmockoctu Bupgmmoro mBmkeHuA CoMHIA), HO DKCIEHTPHIHO
k meir. Ha pme. 15 ABC — sxcmeurpudnslii Kpyr, £ — ero
meHTp, F—reHtp Mupa (meurp 3emuan), A — amoreit Conrna,
D — ero mepwureii, B — oguo u3 moxokenuit Comuma. Yroa
EBF uasmBaerca «ypasuenumeM Cousmimany.

Buagame BupyHu moxasmBaeT TPH TEOpPEeMH 0 CBOMCTBAX
aTOT0 ypaBHeHHA: 1) oHO MaKcmmanbHo, Korma CosHIlE Ha-
XOIOUTCS HA NEPHeHAUKYIApPe, BOCCTAHOBJIEHHOM B TouKe F
K nuamn AD, T. e. B Touke C Ha puc. 15; 2) ecim Ha 9KCIEH.
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TPUIeCKOM Kpyre OT amoresd M IePUres OTIOMKUTH pPaBHbIS
nyru AB u DG, To ypaBHeHue B B Bcerma MeHbIne ypaBHEOHHUA
B G; 3) ecau Ha TOM ke KPyre mo pasHble CTOPOHBI OT IIPOM3-
BOJBHON TOYKZ B OTIOMKUTH paBHbIE JYTH, TO [yTa, PACcIIOIo-
yKeHHas OJMyKe K amoreio, BUAHA U3 TOYKH F IOJ MEHBLIIHM
yrioM, 4eM [yra, pacmoiio;KeHHas Oamxe K mepurero. Taxr
Kak CoJIHOEe IPOXOUT pPaBHBIE NYTH 3KCIEHTPUICCKON 0pOUTHL
3a paBHBEE TPOMEKYTKH BpeMeHH, a Mbl Habji0aeM ero wus
TOIKH, KOTOPYIO MOKHO OTOKIECTBUTH C IIEHTPOM OKJIMI-
taku F, 970 o3uagaer, aro BOamusu mepuresa Cosume nBuskeTca
OricTpee, 4eM BOIM3M amores.

«Eciu meno obcrout Takum o6pasom,— mucanx Bupymnm,—
TO ACHO, 4TO 3aMepueHue [nBuxenns ConHma mo sKanOTHKE]
OPOUCXOTUT U0 00e CTOPOHBI OT amores W IPefied 3aMefjie-
HUASA B HeM. 3areM 3aMe[JieHNe YMOHbINAeTCA W IePeXOIUT
B yCKODeHwme, mpefien Kotoporo — B mepuree. [lamee ycko-
peHme yMeHBIIAETCA U MePeXOJuT B 3aMejieHue mo obe CTo-
POHBL OT HET0, TaK KaK 3aMejieHue M YCKOPEHNEe MPOUCXOMIAT
B COOTBETCTBHW C yBeJMYeHHEM WM YMEHbIICHHEM pPa3HOCTeR
ypaBHEHHIN .

Onupasck Ha MOKA3aHHYI0 TEOPEeMy O MaKCHMyMe ypaB-
HeHHUs, DUpPyHuW fmemam BHIBOM, 4TO «3aMefjeHUe NBUIKEHUS
[Conmuma mo sxknmnTHKe] B amoree mepeXoiuT B ero yCKOpeHHe
B IepuUree TOJBKO IIOCIHE TOTO, KaK OHO IPOXOMUT Yepes pa-
BEHCTBO €ro W cpegHero [msmxenmsa] B MecTe HamOOJbIero
yria ypaBHeHHSA, TaK KaK NpeBHIIeHue [CKopocTH] BOKPYT
Hero He BOCIPWHHMAeTCsS OUyIeHHeM, u60 pasHocTh [ypas-
HeHUH] HaYWHAET YMEHBIIATHCS OT anores A0 HTOTO YIOMs-
HYTOTO MecTa, Kak OB wcue3aeT B HeEM, a 3aTeM YBeJU-
ymBaeTcss [0 Tex mop, moka Coiume He [OCTUTHET NeEpH-
res?,

Paccympenus Bupynau MoKHO TpencTaBUTh CJeTyIOIMEIM
o6pasom. Hepasuomeproe mBumsxenme CoiHIla 10 SKIMOTUKE
oH paccMaTrpuBaer B Bume A (£) = A (¢) 4= 0 (¢) mum A (f) =
= wf+ 0 (f), roe ¢ — IOCTOAHHAA YTIOBaA CKOPOCTD
ConHOa B ero PaBHOMEPHOM [BHKEHUM IO SKCIEHTPUIECKOMY
Kpyry, a 0 (t) — ypasuenne Comura. ITosTomy mepemermenue
AM ConHra B ero BIKEHHE O SKIUOTUKE ((ECTHHHOE NBH-

JKEHZe») CBABAHO C ero mepememeHueM A)A B paRHOMEPHOM

1 «Kamon Mac’yga», ctp. 666.
2 TaM e, cTp. 667.
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ABIKEHWA 10 DKCTEHTPHUIECKOMY KPYTY ((CPeHHM ABHKE-
HueM») 3aBucuMocThI0 AM (2) = AM (1) = AD (f) mam AM =

= oAt 4 AB (f) 1 ycrkopeHme mIy 3aMef[JieHHe HepPaBHO-
mepuoro nemxeHunsa ColHIA OTHOCHTENBHO PaBHOMEPHOTO OI-
pemensorca Benmaruou u 3HakoM ADO (7). Ilosromy mepaBHO-
MepuocTh pBwkenums Coxuma mo sKauntuke BupyHm umsy-
4aeT ¢ IMOMOIbI0 Pa3HOCTeH 3HAUeHWH ypaBHEHUS B KOHIAX
PaBHBEIX IyT dKCIEHTpHYeCKoTo Kpyra. Ilo cymectBy oH pac-
CMaTpUBaeT IMOCJeI0BATEIbHOCTh pPABHBIX KOHEUHHIX AYT
9KCIeHTpUIEeCKoro Kpyra Agh = AA = A,M =..., mpoxo-
IOUMBIX 38 PaBHBIe WHATePBAJB BpeMeHH Aot = At = Ayt = ...,
C KOTODPHIMH COMOCTABIANTCS BO3PaCTAMas MOCIemoBa-
TEJIHHOCTh KOHOIHBIX AYT SKIMOTHKRE A b << Ah << Ah <...
U TOCHefoBaTeIbHOCTH COOTBETCTBYOIMX 3sHaueHumir A;0,
y6eBaomas (t. e. Ay® > A0 > A,0°>...) npu pgBmHReHHH
Conuiia or amores K TOYKe MaKCHIMyMa YyPaBHEHUS W Bo3pa-
craromas (1. e. A6 > A0 > A, 6 > ...) mpm ero ganbHei-
IIeM [BWKEHAW K IepUureio.

CBoe paccympenue BmpyHu pacmpocTpamser Ha CKOJb
yroguo manbie myrm AA. Ilpu mepememenmu Cosmia B 0Kpe-
cTHOCTH ToukM MakcmmyMma 0O(f) A6 mepexomur or yOHBaHHA
K BospacTaHmio, obpamasch B HYJIb B cCaMOi 9TOH TOUKe.
B meit AM = @t, T. e. «uctuHHOE ABmKeHue» CoNHIIA COBIA-
maer co «cpemHmM mBIKeHmeM». [Ipu mepememenun ComrHIla
B OKpecTHOCTH amores u mepures AB Bospacraer mo aGconI0T-
HO¥ BeJIMYWHE, IPUHUMAS DKCTPEMAalbHble BHAYEHNA B CaMUX
aTuX TouKax. B mmx A?0 o6pamaerca B Hyab, a 0(f) meHser
suak. Taxkum o6pascM, amoredl v mepureil ABIAIOTCH TOIKAMHA
meperu6a ¢yuxmmm 0(r).

T'oBops, uro pasHocTh ypaBHeHHUl, yObIBas U Bo3pacTrad B
OKPECTHOCTH TOYKU MAKCAMYMa YPaBHEHNS, «KaK OLI mcae3aer
B Hei» (1. e. A0 o6pamaercsa B Hynb), Bupynn, crarusas AA
B TOYKY, (aKTHYECKH COBepIIAeT NpPeIeNbHbI mnepeXof
AMAN — 1, PaBHOCHIBHEIN  OpeNeJbHOMY  Hepexony
AMAt— 5. B atoMm ciydae TWOM «MCTUHHBIM IBUKEHHEM» OH
LOHUMAaeT MTHOBEHHYI0 CKOPOCTh HEPABHOMEPHOTO ABIKEHUA
ConHra B TOYKe MaKCHMyMa ypaBHeHHsI, KoTopas B HEH COB-
magaer co CKOPOCTHIO ¢y 6r0 PABHOMEDPHOTO ABUIKEHUS IO 9KC-
MEeHTPUYeCKOi opbuTe.

K amamormumsiM mpuemam Bupynu ne pas obpamaercs Ha
nporssrenum  Becero «Hamoma Mac ymay. - 910  maeT BO3-
MOJKHOCTH CYUMTAaTh, 9TO TAaKOW WOAXON K KCCIe0BaHUIO
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rbyHR]mOHaJILHHX 3aBuCHMOCTel He clIy4aéH, 9to0 Bnpymzt
paccMaTpuBal CBOM «MeTOJ, Pa3HOCTel» KaK yHWBepPCAJIbHHIM.
Wl XoTs1 B ero paccykeHVAX NOHATHe YHKIHH SBHO He BbI-
icTynaer, coobpaskenua 06 oO6mUX CBOWCTBAX «BCeX TaOIMIN
‘U emuHO0Opa3me CocoGoB, KOTOPHE OH MPUMEHAET K aHAIA3Y
paccMaTpUBaeMHX UM (YHKIKOHAJIBHEIX 3aBHCHMOCTEH, mMO3-
BOJAIT OPERIOJ0MKHUTE, 9T0 BUpyH®m cBA3EBaeT 3TO emie He-
‘0CO3HAHHOe, WHTYUTWBHOE IpeNCTaBJeHMe yyKe He TOJHKO
ic OTHeNbHBIME BHIAMH COOTBETCTBUA ABYX I'PYyHI BeJWIHH,
HO W ¢ COBOKYIHOCTBIO TAKMX BHIOB — KJIACCOM (YHKIWH,
:3aJ]aBaeMbIX TaONWIHEIM, CIIOBECHHIM B TeOMEeTPUIECKHM CIO-
co6amu. Bee 5T0 m0o3BoIsgET MPHCOSTMHUTHCA K TOIKE 3PEHUS
B. T'aprrepa m M. IlipaMma !, KoTophle CYMTAIOT TaKoe pac-
Cy:KaeHIe 06pasoM KIHeMATHIeCKOTO UCCIeNOBAHMS, & «Me-
‘TOJl PA3HOCTEW» OOHUM W3 B;KHEHMWX HAYYHBIX JOCTH)KEHUH
Bupyan.

Ham 0630p maremaTwaeckoro TBopuecTBa BupyHm noxa-
BEIBAET, UTO NUANA30H ero HHTePeCOB OBLI YPE3BHTIANHO INU-
POR ¥ ero TPYAH ABUJIUCH CYIMECTBeHHHM TAIOM B PA3BUTHH
MaTeMaTHKH CpegHeBeKoBoro BocToxa.

B apudmerure oH 3aHEMANCH BONPOCAMH HYMepamud I
KOMOWHATOPUKH, TEOPUM 9HMCEJI M CYMMHDOBAHHSA pANOB.

Bupyurm mpumamie:xumT pemammas poiib B pPacIAPeHAH
TOHATHSA YHUCIA — ONHOTO W3 OCHOBHEIX TOCTIIKEHUH CpefHe-
BEKOBOY BOCTOYHOH MATEMATUKH.

B anrebpe om BHeC ompefeleHHBI BKJIAm KaK B TeOPHIO
KyOUWIeCKNX YDAaBHEHWH W HOPAKTUKY CBeeHHS K HEM Teo-
MeTpPUIeCKUX 33724, TAaK ¥ B paszpaboTKy HpuOIMKeHHS Me-
‘TOOB HX pPelleHus, ¥ YACIEHHHX W reoMeTPHYeCKAX.

Bupynu paboran Bo Bcex 001aCTAX reOMETPHT CBOETO Bpe-
meru. Ero mpuBIeKadd ee OCHOBHEIC MOHATHA, I B HX TPaK-
TOBKE OH CYIMECTBeHHO OTHRJIOHAETCH OT EBRIHAA.

Om GBI MacTepoM [OKA3aTeNbCTBA TEOPEM, DeINeHHA 3a-
Iad Ha IOCTPOEHWE, TeOMeTPUIECKHAX BHUUCICHMN, BHEC 3Ha-
YUTEIbHBA BRIAN B TEOPHUIO MPOEKTHPOBAHUA cepH Ha IIO-
CKOCTB.

Beamkm ero sacayru B pasBUTHE IJIOCKOR W CPepHIECKOR
TPUTOHOMETPHUHA U METOMOB COCTaBJIEHU I TPHETOHOMETPUIESCKAX
Tabnaun. III xumra «KHamoma Mac’yma» mpemcTaBiseT co-

1 W. Hartner, M. Schramm. Al-Biruni and the theory of the
‘Solar apogee: an example of originality in Arabic Science, «Scienti-
#ic change», ed. by A. C. Crombie, London, 1963, p. 206—218.
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Goil cHmCTeMaTHYECKOe M3JI0KEHHEe OCHOB TPUTOHOMETPHH B
Kpyre B BHMle, NPAaKTHYECKH He OTIMIAIOIIEMCA OT COBpe-
mennoro. CBensa mpo6ieMbl TPUTOHOMETPHAY K PELICHHIO YPaB-
HOHUWH BTOPO# W TpeThed CTeNeHW, OH IMHPOKO HPUMeHSAET
BEUmCIATENbHEe MeTonbl. O0pamasch K pelmeHmi0 ILIOCKHX
7 cPepHIeCKAX TPEYTOMbHUKOB, OH HAeT WX KiacCHPHKAIUIO
7 OPUBOIUT COOCTBEHHBIe MOKA3aTeNbCTBA OCHOBHBIX TEOPeM,
BIePBEHE B MaTeMaTHKe CTPaH HCJIaMa OPUMeHsAeT KBagpa-
TAIHOE WHTEPIOJHPOBAaHHE TPUTOHOMETPUICCKHX TabiauI,
0606mas ero Ha «Bce Tabammey. B CBOMX pasMEIIIICHHAX
06 o0mux cBoOMcTBAX «BCeX TAOIMI)» W MeTomaX HX HMCCIeHo-
BaHEA BupyHm majexko ompemenmi CBOe BpPeMA.

HenocpencrBenusM ¢cTHMYIOM MaTeMaTHYeCKHX MCCIENO0-
BaHuit BupyHm Obuim KOHKpeTHEIE 3a[adé ACTPOHOMHAH X
CMeJKHBIX ¢ Hell ob6macreit maykm. OH permraj mXx, omEpasch
Ha QyHmaMeHTaNbHbE MOCTHKEHHS TEOPHH ero BpeMeHH, KO-
TOPHE, KAK IPABUI0, NPABONUIN BUpyHE K mupokomy 0606-
MEeHN0 KOHKPETHHIX 3aJad M HOBBHM TEOPETHIECKHM pPe3yiIb-
TaTaM.

Maremarwaeckume Tpymsl BupyHu ocHOBaHH Ha XOPOINeM
SHAHUU PPEYECKUX M HHIMACKHX MATeMAaTHIECKUX COTNHEHIMA.
OH OBUI OJHEM M3 0OCHOBOIOJIOMKHAKOB TPAJUIUA HOKAa3aTelb-
CTBa MHIUACKMX HPAKTUICCKUX NPABHJI ¢ IOMOIIBIO TEope-
THYECKUX IOCTPOSHUN aHTHIHBIX MATeMaTWKOB u pabor mx
KOMMEHTaTopoB Ha BocToke, a Takxe MaKcuMalabHOTO 06006-
MeHud TUX HPABHUI.

Tpyns Bupyru GLIM X0POIIO H3BECTHH HA CPeTHeBeKOBOM
Bocroxre. B ocroBe Bcex 6Gosee MO3MHUX TPUTOHOMET PHICCKEX
U aCTPOHOMHUYECKHX Ta0JMi W CBABAHHEIX C HHUMH BBEIYHC-
JeHWEA JesKaT BeAmHCIATEeNbHEE MeTonbl «Hamoma Mac ymar.
CuipHOe BIMAHMe OKas3ald TPUTOHOMETPUIECKHE COUYHHe-
ung Bupyam ma tBopuectBo Hacwmp ap-Humma Tycm. Tpa-
ounusaM BupyHm Bo MHOTOM CJIe0BalW y4eHbIe caMapKaHI-
cKoit mKoasl XV B., mocTurmne GIeCTAIMUX YCIEeX0B B cOBepP-
IMeHCTBOBAHUHI BHYMCIUTEIbHEX METONOB, HAYAN0 KOTOPHIM
OH IIOJIOKHII.

Opuaxo unen Bupyuu 06 o6muX ¢cBOACTBAX QYHKIHOHATE-
HEIX 3aBHCUMOCTEH W METONBI WX WCCIENOBAHUSA He IONYIAIA
IaJbHEeHero pasBUTHA B TPY/AaX ero IPeeMHUKOB B cTpamax
Boctora. ll3BecTHo moka BCero HECKOJHKO CJIyd4aeB ImpHMe-
HEHNA KBa[PaTHIHOTO HHTEPIONIUPOBAHNA A Pa3HOCTel BTOPO-
T'0 MOPSAIKA B BOCTOIHOH MaTemaTure mocie Bupyuun. Bo Becex
9TEX CAyYadx OPaBHIa KBAZPATAIHOTO HHTEPIOIHPOBAHHA
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OPEMEHAITCSA TOJNBKO K W30JUPOBAHHHM (YHRIUAM, B TO
BpeMs KaK BupyHu pacmpocTpaHseT WX HA «BCe TAGIHIEDY,
K KOTODPHIM HPHUMEHSET W APYyThe MeTONH HCCiefoBaHus 006-
mMuX CBOWCTB (YHKIWOHAIBHHX 3aBUCUMOCTEH.

9T MeToxBl, B paspaboTKe KOTOPHX BupyHm maiero ome-
PemmI cBOe BpeMs, He MOJYIUIAW HHKAKOTO Pa3BUTHA HA
cpemueBekoBoM Bocroke !, OHm Hamiam cBOe NPONOJKEHUE
B XIV B. B mupoko pacmpocrpaneHHo# B 3amaguoir Espome
TEOPHHN «KAIBKRYJIANUNY WIN «IMEPOT PopM», B KOTOPOHA pas-
pabaTHBanuCch HOHATHS 3aBUCHMOM U HE3aBHCUMON Iepe-
MeHHHIX BeJIWINH U KOTOPYIO MOKHO PacCMaTpPUBATH KaK ONHH
73 CYMEeCTBEHHEIX MOMEHTOB IOATOTOBKE MAaTeMaTHKHU mepe-
MEHHBX BeJWYHH.

1 Bo BCAKOM clIyqae COBpeMeHHBIM HCCJIefoBaTedaAM B obmactu ucropnm|
MaTeMaTHKH IOKa He H3BeCTHO HU OJHOTO CcJayd4asd HX IIPUMEHeHHu;d.



'naBa tperba

Acrponomus

Actponomus Grina Hambollee PasBUTON €CTECTBEHHOU Hay-
ko# B crpanax Bamxuero m Cpemuero Bocrora. Ha actpono-
MHU9eCKUX HaOIogeHusX ObLI OCHOBAH KaJleHmaph, OLpefe-
JAOMEUSA PeIUTHO3HNE NPA3THAKA M HOCTH, a TAKKe BpeMs
CYTOK, B YaCTHOCTH BpeMs MOJIHATB, Ha aCTPOHOMUYECKHX Ha-
GuofeHnsaX OBJIM OCHOBAaHHEL OIpEMleNeHus reorpafuiecKux
KOOPAWHAT NYHKTOB 3eMHON IOBePXHOCTH, CTPAaH CBeTa X
BeCbMa BayKHOTO HPH IIOCTPONKEe MedeTell HampaBJeHHA Ha
Mekry, Tak HasbpBaeMoro HampaBieHus Ker6ael. He mociep-
Hee MEeCTO B pPasBUTUU ACTPOHOMAU HUIPAN0 KCIOIH30BAHUE
aCTPOHOMUIECKNX HAGIIOMeHWH NI acTPOJOTHIECKUX IIPefi-
CKa3aHAMN.

Acrporomus crpan Bamsuero m Cpenuero Bocrora Bum-
Tana B cefs TpagEIUM ACTPOHOMUHU HpeBHero Bocrtora, mo--
cTUrmei#l oco0eHHO B3HAYMTEABHOTO pasBuTHA B DBasuioHe,
a Tarke Tpagunuu actporomos Upana m Cpemreit Asuu u rpe-
YeCKOM U WHIUNCKOH acTpOHOMHUH.

BaxmelimuM acTpOHOMHYECKEM TPYAOM aHTHIHOTO MEUPA
6si1 «Anmarects Ilromemes (II 8. m. ».)1. Om cocrour us
13 KEUT, TOCBAMEHHEX: 1) WBIOKEHUI0 KaPTUHH MUpa, TPH-
TOHOMETPHE Xopx U cPepudecKoir Teopeme Menemnas, 2) cde-
pugeckoi actponomuu, 3) asmkenuto Conuma, 4—95) OBIMKe-
a0 Jlymei, 6) comHEYHHIM M JYHHEIM 3arMeHEAM, 7—38)
3Be3fHOll acrpomomum, 9—13) mBmwxeHmIo miaauner. CoriacHo
IITomemero 3emiA HeMOBWIKHA W HAXOMUTCH B MEHTPE MHUPA.
Boxpyr 3emau spamatorcsa cdepsr Jlyusr, Meprypus, Bene-
psi, Comuma, Mapca, IOnmrepa, CarypHa W HeDOEBWIKHBIX

HasBaume «AuMarecT» sABJIsAeTCS HCKaKeHHeM apabCKOTo CloBa
an-MapmKucTH, MPOMCXOAAMET0 OT OJHOTO HM3 TPeIeCKUX Ha3BaHUM
Meqtoty covraile coumBerna Iltomemes.
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spesq. Hepasmomepuocts npmkerus ConHma o0BACHAETCA
OBYMS SKBUBAJEHTHHIMEH THIOTE3aMW: SKCIEHTPUIECKOH,
cormacao Koropoil CosmEme BpamaeTcs Mo KpYyry, pacmolo-
MEHHOMY OKCIEeHTPUYHO OTHOCHTEIBbHO IeHTpa Mumpa (o6
9TOW TWHmOTEe3€¢ MBI IOBOPUJIN LU H3JIO0KeHUE WCCIeFOBAHUHA
Bupyer mepaBHoMepHOro BHAmMoro msmxenusa CoaHOA),
I SUANAKINYECKOH, coriacHo Koropoit CoiHie Bpamaercs
1o HeGONBIIOMY KPYI'y — DJHUNAKRIY, TMeHTP KOTOporo obpa-
maeTcsi BOKPYr 3eMiIm mo GOoXbmoMy KPyry — medepenty.
BmKeEme mmaHeT 00BACHAETCS C MOOMOMBIO KOMOWHANAW

Puc. 16

ofemx THIOTe3: OHW BPAIAOTCA [0 HIWIUKIAM, WMEHTPHI KO-
TOPHIX [BIDKYTCA O fedepeHTAM, PACIIONOKEHHBIM 3KCIeH-
TPUIHO OTHOCHUTEJIBHO MEHTpPA MHDA.

Bamxuelimeii 0co6eHHOCTBI0O CHCTeMBI 1lToleMes ABIAETCH
T0, 4T0 1A Meprypua m BeHepsl meHTpH SIHOUKIOB COBIIA-
mawor ¢ Commnem, a gag Mapca, IOmurepa u Catypma oTpe-
30K, COCMUHAMIIMNA IeHTP MIaHeTH ¢ IeHTPOM SOUIHUKIA,
mapaieleH W PaBeH OTPe3KY, COeNUHANMEMY MeHTPH 3eMiin
u Commma. O. Heiire6aysp ! o6bAcHua 9TH (QaKTH Clegyio-
muM o6pasom: ecau miarera P Gumxe k Conuny S, gem 3em-
as E (puc. 16, a) (Meprypuit mau Benepa), To B TeomeHTpu-
qeCKOH cECTeMe MBYKeHUE INIaHeTH P 0 OTHOIIEHHIO K 3eM-
ge cocTomT B ToM, uro CoJNHIe BHKETCS BOKPYI SeMIH IO
Kpyry pammyca SE, a mmamera — Boxpyr CoxHIa mo Kpyry
pagmyca SP (pmc. 16, 6). IToT KpYr m ecTh B JAHHOM CIY-
gae »muOuKI. Bcam sxe mmamera £ pganeme or Coxrma
S, wem 3emna E (Mape, IOmurep maum Caryps) (puc. 17, a),
TO B TeONeHTPHYECKOll cEcTeMe [BUKeHHe IIaHETH P 1mo oT-
momenuoo K Semie K cocromr B ToM, dro CosHme Takxe
OBHEIKeTCA BOKDYT 3eMsIM IIo Kpyry paguyca SE, annanera —

A (). Helice6aysp. Tourne BEayKu B mpeBHoctH. M., 1968, crp. 128.
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soxpyr CoxEma mo kpyry papmyca SP (pme. 17, 6). To sxe
IBUKeHHe MH TOXydnM, ecau gomoxmmm ¢urypy SPE po
mapamienorpamma ¢ 4-i Bepmumoit C. Touka C ommcniBaer
BOKpYT 3emunm Kpyr pagmyca EC = SP, a miaHera [BUKeTCA
Bokpyr Touku C mo kpyry pagumyca CP = ES (pme. 17, ).
[ocmeqanit KPYT W ABIAETCS B 9TOM CIydae sHUNUKIOM. Ta-
KuM 06pasoM, 0Tpe3ok CP, COeTUHAIMAA NEHTD SMANUKIA
¢ IeHTPOM IUIaHeTH, 00sA3aTeNIbHO PaBeH U MapajlejeH OT-
pesky ES, coegmusiomeMy mentph Jemianm u ConHma.
«Anmarecty GHII TepeBeleH Ha apafcekmit Asuk B IX B.

Puc. 17

a b 8

I HeOJHOKPATHO KOMMEHTHPOBAJICH YIeHHIMU DBImxHero u
Cpenmero Bocroka. Eme parsme, 8 VIII B. Ha apaGcruil a3k
ObHIE HepeBefleHH HHOUMCKEE aCTPOHOMHIECKHE COIHHE-
HUA — CHAAXAHTH, HAYaJ0 KOTODPHX OBIO IOJOMKEHO ajlek-
cagmpuiickuM acrpomomom IlaymocoMm, GesRaBmum B IV B.
OT TpeclieloBaHAN XpUCTHAHCKUX (aHATHKOB B VHAMIO W m3-
BeCTHHIM TaM moj mMeHeM Ilayamca. CHOmXaHTH 3aMMCTBO-
Balm MHOToe m3 «AjMarecray W TPYOOB [APYIUX TpedecKuX
aCTPOHOMOB, HO B TO K€ BPeMs BO MHOTOM CJIEHOBAJH CTAPHIM
MHAUACKAM TPagAASIM.

ApaGcerue mepeBofmsl CHUAIXAHT MMEHOBANHCH (CHHIXHHI,
910 IpeflcTaBageT Co6OH WMCKayKeHHE CI0BA (CHIIXAHTaY
(¢ygerHue») mopx BamAHEeM apabckoro HasBaHuA Mugmm —
XumHp.

OpaoBpemenno ydemsie Bamxmero m Cpegmero Bocrora
(MHOTHE M3 KOTOpPHIX, OyAy1n yposkenmamu CpemHeit Asum u
WNpana, Biagenm NepCUCKUM S3BIKOM) 3HAKOMHUINCH # C
aCTPOHOMAIECKMMA COYMHEHHAMHU AomciaMcKoro Mpama, Ha-
spIBaBmaAMucA «3uky. [locaeganii TepMuH BoOImIea B apabcKmit
A3HK B QopMme «3mmKy. ITUM CIOBOM CTalWd Ha3hBaTh acTpO-
HOMHUIECKHEe TPYIH, COCTOSMUE U3 KPATKOTO TEOPEeTHICCKOrO
BBe[OHUs W MHOTOYHCIEHHHX Tabaun. Bo BBefeHnax 3mmuei,
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Kak OpaBHWio, cofiepKaluch ompefielleHnsd acTpoHOMHYeCKHX
TePMUHOB W IPAaBHUJa HOJb30BaHWS TaGIHWIIaMH, & OCHOBHOE
collepsRaHUe 3WMKeH COCTABIANN KaleHIapHHE, TPUTOHOMET-
pudeckue,  cepHKO-aCTPOHOMHYECKHE M Teorpadumdaeckue
Tabaunel, Tabauns nsmkenus Comxmia, JIyHsl m miIaHer —
«deMepumE» — 7 acTposorudeckue Tabamuel. Ilepsriit apab-
CKUH BWK, 0 KOTOPOM COXPAHWJIUCH CBEEHUA, OB HAIlH-
car B VIII B. V3 nospmefimux smmuxeil oTMETHM 3UKE Xai-
ama (XI B.), Hacup ag-Huna ar-Tycm (XIIT 8.) m YayrGe-
ra (XV B.).

ITommmo summeit yaensie Bamxuero u Cpemguero Bocrora
co3many 0OXBINOe THCIO TPAKTATOB, NOCBAIMEHHBIX Pa3jimd-
HEIM TEOPEeTHIeCKUM ¥ NPAKTHIECKUM BOIPOCAM aCTPOHOMHEM.

1. AcrpoHovmueckne Tpyasr Bupynu

OCHOBHHIME aCTPOHOMHYECKUMHU TpPyLaMu DbBupynm aB-
aaorea «Kamom Mac' yma» m «Hayra 3ssesmy.

«Kanon Mac’yma» no cBoemy miany 0JU30K K OOBITHOMY
MIaHy 3uKell, HO eCIU BUMKA COMEP/KAU TONBKO KpaTKue
ompefieleHNsA ¥ OpaKTHIecKue mpasmia, To «Hamon Mac’ yma»
COMIePIKUT IOJHOE W3JIOMKEHUEe BCEX TEOPOTUYECKUX BOIPO-
COB XPOHOJOTHH, TPUTOHOMETPHUHU, AaCTPOHOMUU M Teorpauu
¢ KCIePUMEHTAJIbHEMA 000CHOBAHUAMEA U MaTeMaTHIeCKUME
OKa3aTeJIbCTBAMA. B oTimume OT 3WIKeNl MHOTOYUCIICHHbIE
rabaunpl «Hanona Mac’ yga» He oTmemeHH 0T TeKCTa, a Opra-
HUYECKY BXOJAT B HETO. '

«Hayka 3Be3m» cocTomT W3 BOIPOCOB W O0TBeTOB. Hpo-
Me COOCTBEHHO acTPOHOMHYECKON 9aCTH OHA CONEeP/KAT [Be
MaTeMaTHIeCKMe, TreorpapuIecKyo, XPOHOMOTHICCKYI0 B [Be
acTPOJIOTMIECKUEe YaCTH M 9acTh, CHENUANBHO MOCBAMECHHYIO
acTpoasabum.

AcTpoHOMEY IOCBSAIIEHE TaKiKe OTHEIbHEIE TIABH « X POHO-
morum» u «Mummmy.

Bupyau GBI XOpOmoO 3HAKOM C aCTPOHOMUYECKUMH TPY-
JaMy CBOWX HPENITeCTBEHHNWKOB W IOCTOAHHO CCHUIAJCA Ha
unx B «Hamome Mac’yma» m mpyrux comx paGorax. Mumorme
CBOU COYMHEHUs OH IOCBATUI KOMMEHTHPOBAHWIO W MCIIPaBle-
HUIO OIUOOK aCTPOHOMHYECKUX TPYAOB CBOUX IPEIIeCTBEH
HEUKOB.

Hasosem Tpymsl Bupysm, B KOTOPHX pPaccMaTpPUBAIOTCSA
BUKU er0 HPeNUIeCTBeHHUKOB.

3umxy Xopesmua mocameHs «lloyauTelbHEE BOOIPOCH 1
TOYHBIE OTBETHL 0 HeJoCTaTKaX smmka Xopesmm», «Omposep-
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JKeHHe JDKM II0 HOBOAY MAoKa3aTeldbCcTBa MeficTeumit Xopesmu
B ero smmue» u «Hmumra mocpemHwWIecTBa MEMKIY MTBYMSIY.

«Ma'MyHOB 3U/3K, DOJABEePrHYTHII HpOBepKe» paccMaTpu-
Baerca B TpakrtaTe «Ilo mosonmy ,IIposepennoro [smmmal“ m
pasbacuenua M6m HKaiicyma Mydratamay. «3umKy THCID
AGy Ma'mapa mocBsmen TpakTtaT «Of6ocHoBammsa 3ummKa
Ilsxa’papa, mMmenyemoro A6y Ma'mapom». 3umk Xabama
an-Xacu6a MepBesn mOCTYKUI OPUINHON coctaBaeHus «Jlo-
monHeHHA 3mmKka XabGama». O «Cabefickom smmxe» an-Bat-
raan Bupyau nmmmer B «IIposcHemmm yMoB o 3mme au-
Barraum».

VupuiicKuM acTPOHOMUIECKUM COYMHEHUSM II0CBSIIEHb!
«Breck smmmeiy, «CBoJ CYMECTBYIONIUX TEOPUA HHIUKALEB
06 acrposormueckax pacaeraxy u «Mcopasimenme smmKa
Apraumy.

Pap summeir paccmarpuBaercs B Tpakrate «OcsemeHnue
OyTH aHAJU3a BUIKeN.

2. Bupynn o kapTmHe Mmpa

Ilepsas rmasa I xuuru «Hanorma Mac’yma» u mepsbie BoU-
pocsl coGeTBeHHO acTpoHoMmueckoil wacrm «Haykm 3B23m»
MOCBAIEHH 00IeMy ONWCAHUI0 KapTHHH MUpa, o0menpwHs-
Toll y ydeHmx cpemueBekosoro Cpemuero m Bamxmero Bo-
CTOKA.

Onncanue KapTwHH Mupa HadmHaeTcsa Tak: «Mup B me-
JIOM — 3TO Tel0 KPYTrJoil GOPMEI, Kpas KOTOPOrO MOXOMAT A0
9ero-T0 HEIOABWKHOTO B IycToTe. HCIuW mepeMecTHTh das-
TUIY OT HeMOJABMKHOTO BHIA K MeCTY APYLoro Buma, TO OHa
OymeT OBHTAaThCA NPSIMOJIUHENHO K CBOEMY MeECTY AKIATeH-
TalBHEM [IBWKeHHeM. T0 jKe, 9T0 HaXOWTCA BOAWSW HEHOJ-
BIJKHOTO [0 KpasAM, NBIKETCS IO KPYTYy B HPOCTPAHCTBE
BOKDPYI CepeJuHB, KOTOpas IOHCTHHEe ABIIETCA HU3OM K
meaTpoM 3emiu. Bce cymecTBylomee B IelloM HasHBaeTCs
mupoM. lHorma To, 94T0 IBWKETCA IO KPYTY, HASHIBAKOT BHIC-
UM MHPOM, a TO, 4TO MBIIKETCA NPAMONWHEHHO, Ha3HBAOT
HU3maM MupoM. MHorma cYmTaioT, 9TO WMEETCs TPH MHUPA,
5TH HA3BaHWA CBABAHHE C BEPOBAHUAME W [peauruosubiMu]
yOemaernaMa. Mbl XOTHM OTPaHUIUTHCA TeM, ITO OymeM Ha-
3BIBATh IBUIKYIIEECH MO KPYry sHpoM, 3TO — ONHH U3 dJe-
MeHTOB. Mpl GymeM 4acTo HYKOAThC B YIOMUHAHWH TOTO,
9T0 ABHYKETCA IPAMOJIMHENHO, I03TOMY MEI He CMOKeM 0060ii-
THCH 63 YHOMHHAHHA 9YeTHIPeX dIeMeHTOB, T. €. 3eMJIH, BO-
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OB, BO3AYXa W OTHA; MBI OyIeM HYKIAaTbCAd B OJHOM W3 3THX
pumoB. HekoTopsie W3 HEHX PacmoJOKeHH HAJN MPYTHEMH BO-
KPYT CepeluHBI MUpa M0 AHA sdmpa, T. €. 10 TOTO ero Kpasd,
KOTOPHIZ Hambojee GIU30K K HaM. Dollee TaiKeldble W3 HEUX
OBIJKYTCA K MEHTPY, a Gojee IIeTKWe — OT IeHTpa. Jloomu
Ha 3eMie, KOrfla CTOAT BO BeCh POCT, HAIIPABIEHH! MO IIPAMBIM
ouaMeTpoB cdephl, M0 HUM ke TAiKenoe magaer BuHm3. OHuU
BEOAT HaJ coboit HeGO B BHe Ja3ypHOro Kymojga M, Ime Ob
OHU HW HaXOUJIWCh, OHW BHUAAT TONHKO IOJOBHHY c(epHi...

Hanee,— mpomomxan Bupynwm,— sdup momgpaspmensercs
Ha CeMb ILTAaHeT, T. €. Ha ceMb cdep, KacarwnImuXcs APyr APy-
ra, mpmieM BepxHKe cepsl oXBaTHBAIOT HIKHWe. Hamas
ImIaHeTa TPWHAIJIEIRUT ONHON u3 cep, MO0 HEH MPOMCXOMHUT
mpsAMoe W MOMATHOe NBUIKCHIE MIaHEeTHl MO HOJITOTe, NBUMKe-
HUe [0 IIAPOTe Ha CeBep W Ha IOT U JBHIIKEeHHE 0 BEICOTE
BBepx u BHuU3. Jlajee mMeeTcd BochMasi, caMas BePXHAA cde-
pa, K KOTOPOH MpHMKpeIieHbl HeMOABUIKHEIe 3Be3Osl. Ke mpu-
MeHWe W OBIYKEHNe ILIaHeT, HaXONAIMUXCA TON HeH, mpomc-
XOMUT HA BOCTOK, 3TH [IBWIKEHUA IPOUCXOIAT 3a OUIpeeseH-
Hble mepuomsl obpamenuii. OHE Ha3bIBAIOTCSI BTOPHM BOCTOY-
HHM [BIDKeHMEM, TaK KaK MepPBHIM [BW;KeHWEeM Ha3HBaeTCHd
3amagHOe [IBUJKeHHe, OJarogapA KOTOPOMY PpasimIaloTCsa
IeHb I HOUb, abcoaoTaEe — 10 CoMHIY HIH OTHOCUTENbHEIE —
o OPYTHEM TejiaM W To4KaM. OTO IepBOe NBWKeHWe BUIUMO
TONBKO NI 3eMIN U ee JKuTejell, mogqo0HO TOMY KaK NBHIKe-
HEEe BOJH B BOJoeMe BHIMMO TOJBKO IS TOTO, 9TO HE JBUIKET-
-CcsI BMecTe ¢ Helf, miau 1jsa Geperos Bomoeman!.

He6ecurie cheprr B «Hayre 3Besny BupyEm onmerBan
ciaegyomuM o6pasom: «MX BoceMb, BIOKEHHHIX OFHA B APY-
Ty, Togo0HO mIeHKaM AykoBrmbl. CaMas MeHBIIAA W3 HAX —
Onmxalmas K MeHTPY, 10 Hel ABusKeTcda oxHa JIyHa, mommum-
MaIOmasacsa B ee ToJIe M OOyCKalIIaAcad B Hed. ¥ Kammoi
cephl ecTh BeJIMYMHA TOJINA IO BHICOTE, CAYKamas HJisa He-
CeHUs CBETHN W [Ba PACCTOAHUA — HAWOOJbIIee W HAUMEHE-
mee. Bropas cdepa, maxopamasca mon Hel,— cepa Mep-
Kypus, Tperba — Bewuepsi, uerBepras — ConHma, mAras —
Mapca, mecraa — IOmurepa, cegpmas — CarypHa. ITH CeMBb
CBeTHI — ITaHeTHl. Hajg HuMum — cepa CBETHN, Ha3HBae-
MHEIX HeHOJBIKHHIME 3Besmamu» 2. O ToM, 9T0 HAXOUTCA 3a
BochMoil cepoii, Bupyun umcan: «HeroTopsie T0gA cIUTAIOT,

1 «Kamoum Mac’yma», crp. 21—23.
2 «Hayxa sBesm», cTp. 43—44.
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9T0 3a BoChMOU cdepoit Haxommrcsa mesATas cdepa, ABIAIO-
masacsa HemoxBmxHOW. VMHAUANE Ha3HBalOT ee Ha CBOEM A3bI-
Ke OpaxMaHpa, T. €. «aimoM Bpaxmen. OHE CINTAOT ee He-
MOMBISKHOM, Tak KaK CYMTAIOT €€ IMePBOIBUTATENEeM, a MepBO-
JOBUTATEeNIb He MOKeT ABUTAThcsa cam. Ho ecam oHa [oJsKHA
OBITH TaKHM TeJOM, TO Ha3HBaTh ee «cepoi» omubGodIHO.

Hexoroprie mpeBHEHe cawuTaxm, 9TO 3a BOCHMOHM cdepoii—
GeCKOHEeTHAsA IYyCTOTA, HEKOTOPEIE CYUTANM, YTO 3TO — OECKOo-
HeYHOEe TeJo, a ApPHCTOTeNh cIUTal, 9TO 3a TelaMW HeT HU
TeJl, HE HOYCTOTHD 1.

Ilepeuncnsnsn uebecusie cepsr B «Hamorme Mac'yma», Bu-
PyHE cHenmalbHO ocTaHaBiauBaica Ha cdepe CoaHIa, o Ko-
TOPOM OH TOBOPWNI: s CBeTHI OHO ABIAETCA CPENCTBOM
[ycranosnenns] mopsamka mx mnosokeRwit, momoGHO IMOIOMKe-
HUI0 Taps Cpem: [apcTB, TaK KaK BCe IOJOMKEHHUSA 37ecCh
aHAJOTMYHE eMy U WX [BIKeHusA 3aBucaT or CoxHOa, ompe-
mesdsiomero ux memkenusy?. Mur yire ymommaanam o6 ocobom
monoxerny COMHIA W 3aBACAMOCTH OT HEro [IBIKEHWH IIaHeT
B cucteMe IlTomemes.

B «Hayxe 3pesn» Bupyum ramsxe mucan: «[logoGuo Tomy
KaK OBIDKeHus miauer 3aBucar oT CoxHia, Tak sKe 3aBUCUT
OT Hero W WX cBer» S,

Bo 2-#i rnase 1 kuuru «Hanmoma Mac’ yma» Bupyuu oGoc-
HOBEIBaeT ImecTh npuaNunoB IlrtomeMes, W3MOKeHHBIX WM B
3—8-it rmaBax | wmmrm «Ammarecray. Caemya Iltomemero,
Bupyau popmynupyer ux cienyromum ob6pasom: 1) «o ToM, 9To
meGo mMeeT chepuIecKyo POPMY U BpamaTelbHOe [BUKCHUEY,
2) «0 ToM, 9T0 3eMJIsA IaPOBUITHAY, 3) €O TOM, 9T0 MeCTO 3eMIH
0 OTHOUIEHWI0O KO BCEMY CYIIEeCTBYOIIEMY — B CepemuHe
HeGa», 4) «0 TOM, 9T0 BelWIWHA 3eMIX DO OTHOINEHWIO K Hely
HEOI[YTUMAa», D) «0 TOM, YTO 3eMJIsA He MMeeT HU IMOCTYIIaTelb-
HOTO [BWKEHHS, HHE [ABIJKEHHS B CBOEM IIPOCTPAHCTBEY,
6) «o ToM, 4T0 B He(e MMEIOTCA [BA Pa3JIMIHBIX BUIA IEPBHIX
IBIKEHIANE,

ToBops o mepBoM mpunnmmme, BupyHum mepedmciser cie-
OYIOI7e «TeoPeTHIeCKU MBICAHMEEY (OPMBI MEpa: chepmae-
CRYI0, ANMeobpasHyI0, I69eBUNe00Pa3HYI, THITHIPHISCKYIO,
KOHMUeCKYI0 © MHororpaumyioo. llog afimeBumHod m de-
YeBuneobpasHoil GopmMoll OH HMeeT B BHAY BHTAHYTHE u

1 «Hayxa sBesm», crp. 44—45.

% «Kamom Mac'yma», cTp. 23—24.
3 «Hayxka 3Beam, cTp. 66.
4 «Ramon Mac’yma», crp. 25.
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CILIIIOCH yTHI# 3JIITUIICOUIH B PAINEHUs U BEICKA3hIBAGTCA B TOIb
3y cdepmgecKot opmbei. XOTSA OKOHUATEJIbHBIE BHBOMHK Du-
PYHE COBImafaioT ¢ BHBogamu llToneMesi, OH meiTaeTcsi JaTh
UM He TOJbKO yMO3PUTEJbHOE, HO H 9KCIepPHUMeHTaJIbHOe 000-
CHOBaHMe, YKa3HBasg, YTO (UPABUILHEIN pPe3yIbTaT MOKHO
YCTAHOBUTH TOJABLKO C IMOMONIBI0 aHAJN34 HEUPEePHIBHEIX Ha-
Gmomennit npubopos u mamepenui» 1. llapoobpasnocts 3em-
JM [DOKa3hBaeTca ¢ MOMOINBI0 CONHETHHIX M JIYHHLIX 3aTMe-
HUH.

HawuGonpmmit uurepec BH3HBaET €ro 00CYKAeHUE IATOTO
OpUHNKIA. ¥ TBep/KOad NTOJEeMeeBCKHH UPUHIUI HENOJ-
BIDKHOCTH 3eMid, DUpyHE cHemal psp 3aMe4aHUil, TOBOPA-
mMUX O TOM, YTO OH pPaccMaTPHBaI ero He KaK He3hbIeMyo
mormy. Tak, gomyckas, 4ro 3emis majgaeT, BupyHu mmcai:
«3eMiIa HeoOXOMUMO MOJXKHA [OCTUTHYTH He0a B HampaBie-
HUU CBOero HmajeHWsA, eclil TOJbKO He0o camo He obiafmaer,
OBUJKEHEEM B Ty jKe CTOPOHY, DaBHBHIM [BUJKEHUI0 3eMIIH,
Kak ropopui o meGecax Myxammen wOH 3akapusa Pasu. Ilo-
TOMY [IBHKeHHE 3eMIM ¥ ee HEMOJBUIKHOCTH CTAHOBATCH
Kak OBl OJHMM U TeM ke, TAK KaK B 000MX ciaydasax 3eMisd,
HeoOXomuMO ocTaeTca B cepemune»?. [lamee o mpemiaraer
«oT6pocuTh 06CYMKIeHMe MCTUHHOCTHY TOYeK 3PEHUS O BHU-
YKEHUY W HOMOBIYKHOCTH 3eMIH, «TeM (ojiee 9TO 3TO He OT-
paskaercsa Ha [eje»®, 4TO ImpecTaBiseT co6od eme OmMH Ha-
MeK Ha BO3MOYKHOCTH [BIDKEHHS 3eMau. ['0BOpA 0 Tex, KTO
cUmTaeT, 4To 3eMisd BpallaeTcsd BOKDPYT CBoell ocu, Bupyuum
YHOOMHAHAET (UHIUACKUX YIOHBIX, ABISAIIAXCA MOCIET0Ba-
TeaaMu ApmabxaTTEHD.

Nsnaraa mecroii mpunnwun, BuUpyHM [alx ompeneneHme
OBYX BHUIOB JBIKeHHA HebocBoma; HepBOro (3amamgHOro),
T. . BUAUMOTO JIBIKeHUA HeGa BCIENCTBUE BpalleHUA 3eMiu,
B BTOPOro (BOCTOYHOTO), T. €. BUAWMOTO [IBHMKeHHUA IJIaHeT
OTHOCUTENHHO HEIMONBIIKHBIX 3Be3JI.

ITo Bompocy 06 oTHOImeHUN BUPYHHE K [BUIKEHUIO 3eMIn
B JIATEpaType MMeITCS MPOTHBOMOIOMKHBIE MHOHHA. [[0BOIb-
HO pPacHmpoCTpPaHeHHLIM ABJIAETCA MHEHZE O TOM, 9T0 BupyHu
Opn «Homepumrom cpemmeBeKoBbs». [[pyrue aBTODHI, CCHI-
Jasich Ha TO, YTO B CBOMX OCHOBHBIX COUYMHEHHAX DBupynu
m3naraa cucremy lltomemest, caurtaroT BupyHm yGexmeHHBIM
CTOPOHHUKOM HEIOOBIYKHOCTHA 3eMIIH.

1 «Kamor Mac’yma», ctp. 28.
2 Tam ke, cTp. 43.
3 Tam e, cTp. 49.
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Bupymanm obcymman yuemme mHAgmiickoro ydeHoro V B.
ApmaGxaTTH 0 BpalleHHU 3eMIN W ero KPUTUKY WHAHACKUM
yiemsiM VII B. Bpaxmarymroit B 26-it rmase «Augum». Ipu-
Befa croBa BpaxmaryoTs o Tom, 9To, ecad 6B 3emias Bpa-
maxachk, 5T0 He MOTLJO OBl OBITH B TapMOHHM H COTJIaCOBAH-
HOCTH ¢ «MuHyTaM# HeGay (MuHyTamMu HeGeCHOTO 3KBATODA,
Ha3bh[BaeMbIMU MO-HHIMICKE «B3MOXaMH», TaK Kak Kaxmgas
MuHyTa HeGeCHOTO SKBATOpa, T. €. 1/5, rpamyca aToro Kpyra,
OPHEXONUTCA 32 BPeMs 4eJ0BEYeCKOro B3moxa), BUpyHHU roso-
pun: «IIpegmomoxkum, 4910 3TO0 BepHO W 3eMiIsa coBeplIaeT
TMOJHHE 060POT K BOCTOKY 3a 9TO YUCIO B3JOXOB, Kak CO-
BepmaeT ero m HeGO, COTJIACHO ero MHEHWIO, OJHAKO Ihe e
IpeNnATCTBYE MapMOHUY M corjacoBamuocTu? K ToMy ke Bpa-
maTeabHOe MBUKeHWE 3eMJIU HHUCKOMBKO HE IMOPOYHMT acCTPO-
HOMHUH, a BCe ACTPOHOMUYECKHE SBJICHHS PABHO HPOTEKAIOT
B COTJIaCWH C STHM [BW)KeHmeM». BupodeM, TyT ke Bupymm
mobasun: «OgHAKO OHO WpeCTABIAETCA HEBO3MOKHEIM IIO
OPYTUM OpWIMHAM,— U BaKIYWI BTy TIaBy CIOBa-
Mmu:— Ilostomy Bompoc [o memwenwm 3emmu] BBHIZBaM MHOTO
COMHEHUA NpHW pelleHW¥. Brmaommecs acTPOHOMEI JpPeBHO-
CTU ¥ COBPEMEHHOCTH 09eHb MHOTO 3aHMMAaJKUCh ero pelleHueM
7 OBITAlUCh OTPHUNATH BpamareibHoe ABmwKeHne 3eman. U Mer
AyMaeM, 9TO MBIl He Ha CJI0BAaX, a II0 CYTH CTAJHW BHIIIE 3THX
yaeEsX [B pemenmu Bompocal B [namei] kmmre ,Mmdrax
‘maM an-xai’a‘yl. «Mmdrax'mwaMm an-xail’ay — He olDefliee
no Hac couumHeHme Bupymm «Hiaou Haykm acTpoHOMMIIY.

Hax BugmM, n B «Hamorme Mac’yna» u B «Augumy Bupyun
m3narajd OOMenpWHATYH y ydYeHHX DBammuero m Cpemmero
Bocroka TOYKY 3peHHA 0 HENOABIYKHOCTH 3eMJM MU, BHICKA-
3aB HaMeKW B IOJb3Y ABIKEHHA 3eMIU, TYT K€ OTKAa3HBAJCSH
oT Takoro mpexmoiokenuss. OgHaKko B CBOMX HAayYHHX TpaK-
TaTax, IpeJHA3HAYeHHHIX [JIA y3KOI0 Kpyra Yy9YeHHX, bBm-
PYHE BHICKaskBalcAd mHadYe. Hampmmep, a «AcCTponsadusaxy,
onmcHBasg «4exHoo6pasuyo acrpoiasbutoy A6y Cauma Cump-
wusHd, oH nucai: «f sumen y A6y Camma ac-Cumxusm actpo-
nA6UI0 IPOCTOro BAMA, He COCTOAIMYIO U3 CeBePHON W I03KHOH,
Ha3bIBaeMyi0 deaHooOpasHoii. fI Hammes, 9To 3TO mpeKpacHoe
u300peTenne, TPUHIUI KOTOPOr0 OCHOBAH Ha YyOerKmeHUU He-
KOTODPHIX JIIOflel B TOM, 9TO YHOPAJOYeHHOE IBIKEHHE BCe-
JleHHOR NpUHAICKUT 3eMile, a He HeGecHOH cdeper?. Becbma

1 (umms», crp. 255.
2 Pyxonuch Jlefimenckoit YHUBepCHTeTCKON OmbmmoTex:, Ne 591/4,
1. 104 (mamee — «Actponsabumy).
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BO3MOKHO, 4To B ynmommHaBmeMmcsa Bupymm «Himoue mayxm
acTPOHOMHAN» WM B HaOHCaHHOHU «Ha ero mMma» Macuxn «HKan-
re 0 TOM, HEIONBIIKHA JU 3eMJsd HIW ABUKETCA» TaKiKe IpH-
BOJUINCH COOOPasKeHUA B TOJH3Y ABWKEHUS 3eMIIH.

3. Cdepmuecrasn acTpoROoMHEA

B 3-it rmase I kumru «Kamora Mac'ynay Bupysm onpepe-
IeT OCHOBHEIE KPyrm u TOUkKM HebecHoR clepsi: HebGecHEHIHR
SKBATOpP (¢PKBATOp [HHAY) — GONBIION KPYr BUAUMOrO CYy-
TOYHOTO [BEIKEHUA C(epH, BSRIAOTAKRY («300HaKaJIbHEIR
Kpyr») — GoJbmOR KPYr BHUJUMOTO TOMAYHOTO [BHKEHHA
Conuna, TOpH30HT — GOJBIION KPYT, pasmelAlIIUil BUIH-
MYI0 U HeBUAHMYI0 dacTu HeGecHoil cdepsi. Ilomioch mebec-
HOTO HKBAaTOpa HA3HIBAIOTCHA CEBEPHBIM W IOKHBIM IIOJI0CAMH
MHUpa, MOJIOCH OKJIAUTAKA — CEBEPHBIM W IOMKHEIM IIOJIO-
CaMP SKJIWNOTHKE, HOJIOCH T'OPH30HTA — 3eHUTOM (HAL Io-
n0Boit) m HagmpoM (mop 3eMiell). IKIMOTHKA NepPeceKaeTcs
¢ He6eCHEIM DKBATOPOM B TOUKAX BECEHHEI'0 W OCEHHEIO0 paB-
HOJIeHCTBHUA, Hamboldee ynajeHHHE OT HE0ECHOI'0 BKBATOPA
TOYKM HKIAOTAKA — TOYKY JIETHETO W 3MMHEr0 COJHI[eCTOS-
HESA.

dxnumuTuKa fmennmtcea Ha 12 sHaKOB 30[UMaKa, Ha3BaHAA KO-
TOPHX COBIAJAIT C 30[MAKAAbHEIMU CO3Be3quAMH. B feHB
Becennero pasHogencrsus CosHme Berymaer B 3mak OBHa,
gepes MecAnm — B 3HaK Tenbma, eme depes MecCAI — B 3HAK
BanzHenos; B meHB JeTHETO CONHIECTOSIHWSI — B 3HaK Paxa,
4epes MecAn — B 3HaK JIbBa, eme depes MecAln — B 3HAK
IleBH; B eHb OCEHHET0 PaBHOIEHCTBHSA — B 3HaK Becos, de-
pes Mecsan — B 3Hak CropoumoHa, eme depes MeCAN — B 3HAK
Crpenbma; B JeHb 3WMHEr0 COJHIECTOSHUSA — B 3HaK Ho-
3epora, 4epes MecAl — B 3HaAK Bofoies, eme depe3 Mecsr
B 3HaK Pri0.

ITpu Bpamenmu HeOGecHON cdephl TOYKH JIETHETO W 3HM-
HET0 COJHOECTOSHWUA OMUCHBAIT Mapajlieln HeGeCHOMY K-
BATOPY, HA3HBAaeMEIEe COOTBETCTBEHHO TpOIMKaMu Paka m
Kosepora. 9rmuntuka # HEGECHH 9KBAaTOP IepeceKanTcs
ooJi OmpeeJeH M YoM, 00 M3MepeHW: KOTOPOro MbI elne
6ymeM roopurh. HebGecHE#E 5KBATOpP HEPHEHAUKYISApPEH IO-
PHBOHTY B MECTHOCTAX Ha 3eMHOM dKBarope (HeGecHasa cdepa
B 9THX CIydYagX HA3EIBAeTCA «HOPAMOH cgepoil»), coBmajgaer
¢ TOPHU30HTOM Ha 3eMHOM moxioce (HeGecHas cepa B ITHX
cIyJadx Has3HBAeTCA «IapallelbHoH cdepoiy), a B MecTHO-
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CTAX ¢ reorpaguieckoil MupoToit ¢ HeGecHEI dKBAaTOP mepe-
cexaeT ropusont nmop yraoMm 90° — ¢ (meGecHas cdepa B sTHX
CIydasX HAasBBaeTCA (HAKIOHHOH cdepoin). Ilapammern ro-
PHU30HTa HA3BIBAIOTCA AJIbMyKaHTapaTaMd, O6oJbllde KPYTH,
IpOXOpANINe YepPe3 3eHAT U HaJup, Ha3bBAlOTCA BePTUKAIaMH.
Bepruran, mpoxomamuil wepes moJIOCH Mumpa, HepeceKaeT
TOPHUBOHT B TOYKAX IOTa U CeBepa U HA3bIBAETCH MepUIHaHOM
(monynmeHHBIM KPyroM), mepHeHWKYIAPHHE eMy MepHamam
mepeceKaeT TOPU30HT B TOYKAX BOCTOKAa M 3amaja o
Ha3BBaeTCsd HaYaJbHBIM BePTMKANOM. DUPYHH HasbIBaeT

V4 N N

% - i
77 T S ; akBarty A e
// /
Z’ S,
Puc. 19

rpajgycaMi TOJBKO IPafychl SKIUNTHKHA, TPALyCH HeGecHOTo
MepuguaHa (KasKIHY M3 KOTOPHX HPOXOJUTCS IPHU BpaljeHuR
HebecHON cdepsl 3a 4 MUHYTH) — «BpEeMEHAMM», TPaIycHl
OCTAJIBHEIX KPYroB HeGeCHOH cdephl — dacTAMH.

B IV xuure «Hanona Mac yga» BupyHaz mompsyercs Tpe-
MA cucTeMaMZ c(epUIeCKHX KoopamHAT Ha HebecHoH cdepe,
QHAJIOTHIHBIMA TreorpapudecKuM KOOpPIHHATAM HA 3eMHOM
mape (pumc. 19).

1. TopusoHTanbHOE cmCTeMO#, B KOTOPO# moioKeHme
TOYKH OLPeJeNsaeTcs BHICOTOU /2, OTCUYATHIBAEMOH OT TOPHU30H-
Ta o0 MePUEeHAUKYIAPHOMY €My BePTHKAIY, W a3uMyToM A4,
OTCIHUTHIBAGMBIM OT HAYalbHOTO BEPTUKAJIA.

2. DKBaTOPUAIbHON CHCTEeMO¥, B KOTOPOH IOJOKEHHe
TOYKM OIpPEefeNsaeTcs UPAMBIM BOCXOMKIEHUHEM O, OTCYUTH-
BaeMHM [0 HeGECHOMY 3KBaTOPHAIBHOMY KDPYI'Y OT TOUKH
BECeHHET0 PaBHOMEHCTBHA, W CKIOHEHMEM 8, OTCIATHIBAEMEIM
0T HeGeCHOro sKBATOpPa MO GONBUIOMY KPYTY, HPOXOMAMEMY
Yepes HOMIOCH MEpa.

3. ORIUOTHIECKON CHCTeMO, B KOTOPOH MOJOKeHHe Tod-
KY 0IpeesaeTcsa SKINOTHICCKON MOITOTOH A, OTCIATEHIBAEMOiA
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0 SKIMNTHKE OT TOYKW BeCEHHETO PABHOMEHCTBHA, W DKJIWI-
THYECKOM MMHIPOTOH f, OTCIATHBAESMOR OT SKIMOTAKE 1O GOJIb-
moMy KpYTy, NpPOXOAAMEMY 4dYepe3 HOJIOCH HKIANTHKH.

IlepBasg rmasa IV wmmrm «Kamoma Mac’yma» mocmsamena
A3MEPEeHUI0 yTila HAKJIOHA DKINIOTHKA K HeOeCHOMY 9KBaTOPY,
KOTODEIA Bupynm mHaswBaer <«HamGONBIIEM CHIOHEHHEM)»
(eTOT yroa paBeH MaKCHMalIbHOMY CKIOHEHHIO TOYKH K-
JAOTAKH, TOCTATaeMOMY B TOUKaX cojdHmecroanus). Hawion
SKJIMNTHKHA & BEYUCISETCA IO MPABHJIAM, KOTOpPHE MOKHO
BHIPa3uTh PopMyraMa

e =, (Amax — Amin) m1g @ + &<C 90°,
£ = 90° — Y/, (hmax + hmin) mIA @ + & > 90°,

rae Amax B Agpin — HamOONbINaA W HamMeHbImas BHCOTH CoJH-
ma B MepuAmaHe B TeIeHWE TOfa, (¢ — IIAPOTA MECTHOCTH.

Ilamee upmBogWTCA OUMCAHWE WMHCTPYMEHTA [OJA OHpe-
TelleHAA (BHCOT B HOJYNeHHOM Kpyre» (T. e. B Mepuguame),
KOTOpPOe MHE PacCMOTPHM HIUJKE.

B osroii s&ke raaBe BupyHm mpuBOMAT CBORKY pe3yiIbTaTOB
H3MepeHHA yIia HAKIOHA SKJIMNTAKA PAa3INIHBIMHA YICHBIMM:
«Pasamunsie [yuemsie] HMmgumm cormacyiorca Mexmy co6oit
B TOM, 9TO 3TO — J[BAfNaTh 4eTHpe 4acTU. JTO MHeHHe OBLIO
pacupocrpaHeHo u y npeBHEX. Tak, I'epor Mexanmk rosopur
B ,Paspemennn comuenmit kamrm Hagan“, aro Esramp om-
peneinan B werseproi kuure | Havan“luar(magmarluyronsank,
BIMCAHHEA B KPYT, IO TOH IpHIMHE, 4TO 3TO — BEIAIMHA
Hamboumbmero criaoHemma. Y Ilrodemesa [sra Bemmumaa]
MeHbIIe HAa BOCEMb M ONHY TPeTh MHHYTH, a4 OH YIOMHHAeT,
9T0 mMpHUAepKUBaAETCA MHeHUA JpaTocdeHa m ['munapxa m 9ro
paccMOTpeHMe ero ¢ [JOCTOBePHOCTBIO CBHIETEIbCTBYeT 00
srom». Takam o6pasoM, mo HaGIIONEeHUAM HHIUNCKAX acTPO-
somoB 1 EBriampa, ¢ = 24°, a mo mabmogeruam dparochena
um I'monapxa, upmeomumeim Iltomemeem, & = 23°51'40"'. INa-
nee Bupynm mpmeommr pesyinbTaTH HaOGIIOmEeHHA pAma Apy-
X y4eHHX u cBomx HaGmionenmit B Hare, I'yprane u I'asme.
Tlocaegamit pesynwsrar Habaomenunin Bupymm — g = 23°35’.

IMogpo6roe m3mosKeHMe m3MepeHUH yria & Bupymm mpum-
pomur m B raase «CiI0BO O HEHMOCPENCTBEHHOM OLpefeleHrn
HambGoNIbImero ckiaoHeHHS» B «['eomesmuy»; 3mech OH OMHCH-
BaeT HMHCTPYMEHTH, KOTOPHIMH IOJB30BAJUCH pPAa3IMIHEIE
Yy4eHbie.

4 B. A. Posendennn u Ap. 97



V3menenne yria & co BpeMeHeM O0DBACHAETCA mpemeccueit
3eMHOM ocH, W coriacHO m3sectHO Popmyne HrioromGa 3a-
BHCHAMOCTE JTOTO yIiia OT BPeMEHH { BEHPayKaeTca COOTHOIIe-
HEeM

e = 23°27'8"", 26—0"", 4684 (¢t — 1900),

rge ¢t — 4mciao aer, orcamTeiBaemoe or 1900 r. m. 3.

Hmixe mama Tabauma 3Ha9eHWM# & MO AAHHEIM, OpPHBEleH-
HEIM BupyHEE 7 BHYMCIEHHHIM IO 9TOH OpPMyie FIA COOTBET-
CTBYIOIIUX TOMOB HAOMIOMEHMUI:

631?1&}?12;1 ACTPOHOMEI 3HayeHUe € BIglgsﬁggeno Omubka
Hrboxromb6a

230

mo H. 3. | dparochen 23°51'20" 23°43'46" 734"
130 Tmnnmapx 23°51'20" 23°42'59" 821"
140 IIronemeit 23°51720" 23°40'53" 10727"
828 W68 A6n Mancyp | 23°33" 23°35'30" —2'30"
832 Mepseppyan 23°33152" 23°3529" —1'37"
850 Taxmpn 23°34’ 23°35"20" —1'20"
850 Iamacckme 23°54'51" 23°35"20" 29"

aCTPOHOME

859 Bary Myca 23°34'30" 23°35"11" —41"
869 » » 23°357 23°35'16" —16"
880 an-Barrasn 23°35 23°35’ 6” —6"
888 N6s Ucma 23°33'42" 23°35" 2" —1720"
965 Cydn 23°35’ 23°34'40" 20"
987 AGy-1-Badga 23°35’ 23°34"16" 44"
994 XomxeHnn 23°32" 2" 23°34'13" —1'52"
994 Bupysn B Kare 23°35740" 23°35 —40"
1016 Bupyan B T'yprame | 23°35'50” 23°34'49" —1"1"
1019 Bupysn B Tazme 23°35" 23°34749" —11”

OcroBHaa wacth 1V kamrm «Kamoma Mac’ yma» mocBsame-
Ha mpeoOpas3oBaHmIO cepHIeCKUX KOOPAUHAT, T. €. OLmpeje-
IeHNI0 ceprIecKTX KOOPOMHAT TOYKH HeOecHOR cepsl B Ofi-
HOI cumcTeMe IO ee chepMIeCKMM KOOpAUHATAM B Apyro# cm-
creme. CpemcTBoM [jiA pelmieHHsA 3amad TaKHX mpeobpaszoBa-
HHUH ABIAKTCA TeOpeMH cdepudeckoit Tpuromomerpmz. Bo
2-i riase IV kamru Haxomguresa criaonenme § «rpagyca sKIIAm-
THKWY, T. €. TOYKU L DKIVUTAKA ¢ dKIAOTHIECKOHR TOITOTOH A,

98



paBHOe cepmdueckoMy HepueHZEKYIApy LM, omymeHHOMY
73 ToukM L srammTHKE Ha HeGecHb# skBartop (pme. 20), m
«mEpoTa Tpagyca» B, T. e. dKIAOTHIECKAs IIHPOTa TaKOH
toukn [N HeGecHOTO SKBAaTOpa, YTO €CJIW ONYCTHTH W3 Hee
chepuaeckuit mepmermuKyaAp NL Ha SKIAOTARY, TO €ro 0c-
HOBaHHeM OymeT Touka L («mmpoTy rpagyca» HasHBAIOT TAKKe
«BTOpPHM CcKIoHeHEeM»). CKiIOHeHHMe § HaXommTCA W3 HmPAMO-
yroabuoro cdepumdeckoro tpeyroabEmKa OLM ¢ OpAMEM
yraom M u ¢ yraom LOM, paBHEIM & o cfeprIecKOR Teope-
Me CHHYCOB
sin 6 = sin A sin &,

a mEpoTa rpagyca HAXOGUTCA W3 HPAMOYTOJIBHOTO cepHh-
geckoro TpeyroiapamKa OLN ¢ upaMeiM yriaoM L m yriom
LON, pasanM & mo cepmaecKoil TeopeMe TAHTEHCOB

tgf = sinAtge.

[Mocne mamosxenmsa »tumx upasmi Bupymm mpusogur Tab-
auns ¢yaxmui § = 8§ (A) mw B = B (A) wepes 1° ¢ weTEipbMA
IIeCTUNeCATePUIHEIME 3HAKAMH.

B 3-it rmaBe HaXOJHTCA UPAMOe BOCXOKIEHHE O, TOYKHA
SKANIOTUKK C HKIMOTHIeCKOR JOATOTOH, T. e. Kater OM mpa-
MOYToIbHOTO cepndeckoro tpeyroavrmra OLM. Bupynm

Puc. 20

g

maeT Tpu cumocoba oupemenennsa o «Hcam yrogmo, yMHOMKEM
CHHYC IIPUBEIEHHOT0 DPACCTOSHUA Ha KOCHHYC HAWOOJBIIEro
CKIIOHEHUA W Pa3fesnM MpPOH3BeNeHNe Ha KOCHHYC CKIOHEHHS
rpagyca, T. e. Hadajga AYTH, B 9acCTHOM HOIYIATCS CHHYC
BOCXOKIeHUAA.

Ecam yrogao, pasmennM KOCHHYC IPHBENEHHOIO PACCTOS-
HEs Ha KOCHHYC CKJIOHEHWS I'pagyca, B YaCTHOM IOJIYIATCH
KOCHHYC BOCXOKIeHUA.

Ecan sxe ma xormm [ysmars] »T0 mpm momommm Temm, TO
pasmelnM TeHb CKJIOHEHHMA Trpajgyca Ha TeHb HamGOJIBIIEro
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ckiaonennsa, T. e. 0 26 11 13, B wacTHOM HONYYHTCA CHHYC
BOCXOMKIeHMIM» L.
IlepBoe u3 »>TUX TPaBUJI MOKeT GHTH 3alHCAHO B BHJEe

. sin A cose
sina = ,
)
BTOpPOE — B BHJE
cos q — A
"~ cos$’
TpeTbe — B BHJE
. tg &
sina = 8o .
tg &

ITocnemree w3 »sTmx mnpaBma — cdepmdeckas Teopema
TaHTeHCOB [iA TpeyroabauKa OLM, mepBoe mOJy4aeTcda fe-
JleHHeM JIeBO#l M mpaBoil 4acTed paBeHCTBA Sind = sinAsine,
T. €. cPepHIECKON TeopeMbl CHHYCOB I HPAMOYTOIBHOTO
tpeyroanbEAKa OLM COOTBETCTBEHHO Ha JEBYI0 W IPaByIo
gacta paBencrBa tgd = sinatge, T. e. cepmueckoit Teopemsl
TAHTeHCOB JJIA TOT0 Ke TPeyrolbHHKa. BTopoe COOTHOINEHME
JIerKO HOJY4aeTcsi MCKIYeHMEeM yTia € M3 TeX jKe ABYX pa-
BEHCTB; 3TO COOTHOImeHme — «cepmaeckas Teopema Ilmda-
ropa», 0 KOTOPOH# MHl ysKe T'OBOPHJIH.

Nsznoxus »Tm upasmima, BupyHm umpwBOZUT TabIAIMEL
¢yarmumit o« = a (A) gepes 1° ¢ weTHIpEMA ImecTHHECATEPHT-
HHIME 3HaKamu. B aro# jxe rmaBe Bupyrm npmBOogAT mpaBmia
ompefeJieHNs SKIXOTAIECKOR MOJIrOTH A WO IPAMOMY BOC-
XO0KIEHAI Q.

B 4-ii rnaBe BupyHu fgaer mpaBmio ompemeleHHs CKIOHe-
HEuA 0 TPOMBBOJBHON TOUKE HeGECHO! cdepHl IO ee HKIUNTH-
JeCcKHM KOOPAUMHATAM A u . 9TO IpaBHIO MOKHO 3aHUCATH
B BHOe (GOpMYJIHI

sin § = sin| arc sin __SinB +e] - VY T—cos* A cos? B-
' V1—cos®hcostB —

B 5-# rmase Bupymrm ompefgenseT «rpamgyc OPOXOKIeHHSA
cBeTHIIA Yepes cepefumHy He(a», T. . TOURY OKIMIOTHKHA, KO-
TOpasA IPH BHIWMOM CYTOYHOM BPAIMEHAA JOCTHTAET «Cepe-
muHEL He6ay, T. e. HeOECHOTO MePHAMAaHA, OJHOBPEMeHHO C JaH-
HOM TOYKOHW HeGecHOH cdepH; «rpagyc HPOXOXIEHHUA» Ipej-
CTaBIAET COGOM TOUKY IepPecedeHHs SKIMOTHKU ¢ GOXBIIEM

1 «Kagor Mac'yma», crp. 378.
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KpyroM, MpOXOAAMMUM Jepe3 HOJIOCH MHADPA B NaHHYIO TOIKY
ceprl. «['pagyc IpOXOKIEEHHEA» ABIAETCA cPepHIecKOd Ko-
OPAMHATOM, 3HAHAE KOTOPOH B CHIY H3JI03KEHHOTO B YeTBePTOM
riIaBe PABHOCHJIBHO 3HAHWIO IPSIMOTO BOCXOKIEHHS AaHHOM
TOUKH. OJKJIUOTHIECKAs [OJITOTAa Ay Tpamyca IPOXOKTeHUS
ompefesseTca IO SKIMNTHICCKHM KOOPAMHATAM A W  H IO
CKJIOHeHUWI0 § TOH e TOYKH, OIpeNe]leHHOMY BHIIe, IO IIpa-
By

sin B sin & cos A

sin (A — Ag)=

V cos? & — sia? e co3® A cos?B

B 6-it rmaBe Bupyrm maer mpaBmio ompefeeHWS SKIMI-
THYecKAX KOOPAUHAT A W f§ 4epes cKIoHeHMe § m rpagyc Ipo-
XOMKICHAA A; TOH K€ TOIKH.

B 7—9-it rmaBax mpmBOMATCA IPABHJIA OUNpefeNeHAsA NIH-
POTH MECTHOCTH () 110 CKJIOHEHHIO O W BEICOTe s B MepHAHaHe
BOCXOMAMMNX W 3aX0QAINIAX, a TaKiKe HE3aXOQAIMKX CBETHI;
5TH IpaBHJia BEPAyKA0TCA POPMYyIaMH

¢ =0+ 90° — hupm 90° — ¢ + & < 90°

¢ =06 —90°+ h opm 90° — ¢ + & > 90°.

W3 sTmx mpaBmI BEHTEKaeT, YTO PA3HOCTH IIHPOT [ABYX Me-
CTHOCTeHl paBHA Pa3HOCTH BHICOT OJHOTO W TOTO 3Ke CBETHIA
B MepHAMAHE B STUX MECTHOCTAX

I(P2—(P1‘:|h2_hll'

B 10-it rmase pemaercs obpaTHas 3amada: OIMpeeaseTcs
monyaerHasa Beicotra CoMHIA IO €ro CKIOHEHMIO O B HOJIeHB
TOTO e JHA W [0 IIAPOTe MECTHOCTH () HO MPaBHIAM

h = 90° — (¢ — 8), ecim CHIOHeHHWe CeBepHOE
a h = 90° — (¢ + 8), ecam CKIOHeHHEe IOKHOe.

3rmech ke OPHBOAUTCA TabadOa 3aBUCHMOCTH LOJNYOeHHON
BEICOTH CONHI[a OT ero HKIMITHIECKON BHICOTHI, T. €. QYHK-
mgm b = h (M) W 3aBECAMOCTH HPONOKUTENBHOCTH JTHSA OT
TOro jKe aprymenta depes 1° gma mumporsr [aser ¢ =
= 33° 45'.

B 11-# rmase oupepeisercd moaygerHas TeEb CoiHma I
mpusofmTca Tabamma sasmemmocreit 12 ctg s m 60 tgh or BK-
nunnrmaeckoi goarots A Conana epes 1° miua mmpors: I'asHsr.
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B 12-i1 rimaBe ompemensgerca «aMIUIATYHA BOCTOKA» @, T. €.
oyra TOpW30HTA MeKOY Kpalimedn Toukoit Bocxoma Coumma
JeTOM WMJIM 3WMOM M TOYKO#M BocTOKa mo criaoHenmio Coanma
0 B MecTHOCTH ¢ [JaHHOM IIWPOTOH (¢ IO TPABHIY

B 13- riaBe ompenenaerca asumyT A cBeTHIIA IO ero BH-
coTe h, DOJNYNEHHON BHICOTE Amax DTOI0 CBETUIA W AMILIATY/IE
BOCTOKA @ HO TPABHIY

cosh, .. +sina

si1h- -
sin hpae

sin4d = — - sin a.

cosh

9T0 mpaBHII0 PABHOCHIABHO OIpenejenuio asmMmyra A
ToYKE HeGecHOH cepH 10 ee BHICOTE i M CKIOHEHHIO § mpH [ aH-
HOI mmpoTe MecTHOCTH. B 14-ii rmaBe pemaercsa o6GpaTHas
3a/{av9a: OIpefesseTcsa BHICOTA 7 CBETHJIA IO ero asmMyry A
W TIADPOTE () MECTHOCTH.

B 15-it rmaBe msmararoTca 5 cHOCOGOB ONpeeleHUsA Ham-
pPaBieHAA MepHAWAaHa, B TOM 9YHCJe IPW IOMOIIE THOMOHA
W WHAWHCKOTO Kpyra.

B 16-i rmaBe mo TrOpW3OHTAJIBHEIM KOOpAUHATAM hy, 4, U
hy, A 5 OBYX IONOKeHUH cBeTWsIa Ha HebecHOH cdepe B Tede-
HEEe OJHOT'0 NHS OUPeNeJAITCA ero CKIOHeHme 0 W IIApOTa
( MECTHOCTH.

B 17-i1 rmame ompemensercd «ypaBHeHme mHMY A, T. e.
Pa3HOCTh MeKAY HPONOKHUTEIBHOCTBI0O mHA m 12 wacamm,
ompegesseMoe o MUPOTe @ MecTHOCTH 4 criIoHeHWI0 § CoxE-
0a B JaHHHIH JeHb 00 TPABUIY

sin Aa = tg @ tg 6.

Tabnuma 3aBECAMOCTE IIPOMOJIIKATEIHHOCTH JHA OT A A
muportsl 'azusr 6b1a mpusegena B raase 10. Cymma mam pas-
HOCTH O, = & 74— At Ha3BIBAETCA (BOCXOKIEHHEM B HAKJIOH-
HO# cdepe», COOTBETCTBYIOMEN HaHHOMY 3HAaYeHWIO INHPOTHI
(p MECTHOCTH.

B 18-ii rimase ompemeiAioTcs BOCXOMKIEHHA PA3IHIHBIX
TOYEK SKIMUTAKA Ha mmpoTe ['a3HE m OpHBORHMTCA TabIHIa
QYHEOUA oy = Gy (A) MIA 9TOH IIWPOTEHL.

B 19-it raaBe ompemendoTCA «IPagychl BOCXOMKIGHHUAY W
(TPamyCHl 3aXO0KOEHHUSI, T. €. HRIUOTAICCKAE JOJITOTH TOUEK
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SKRIMOTHKHA, BOCXOJAIMUX HJIM 3aXOfAMMUX BMecTe ¢ NAHHOM
TOYKON HeOGeCHOH cgepsl.

B 20-i rmase ompepfensieTcda mpolneqmias IacTh MHA p OT
Bocxonga Commma mo mamHOTO MoMeHTa o Bhicote h Cosamma
B JAHHEHA MOMeHT, ero CKJIOHEHHWI0 § W IIMpoTe MeCTHOCTH .
ITpasmio misa oupemeneHus p GOPMYIAPYETCA CIASTYIOMUAM 06-
pasom: «Ecam M 3maem BoicoTy ConHma B Kakoe-HHOYIb
BpeMd W MHl XOTAM Y3HATH BpeMeHAa THEBHO! IYI'W OT MOMEHTa
BOCXOf[a, TO OMpenejauM ypaBHenue T rpagyca COMHIA I ero
CHHYC W 3aIIOMHMM HMX. 3aTeM pasfeluM CHHYC BEIcOoTH CONH-
ma Ha KOCHHYC ITHPOTH MECTHOCTH, a 9aCTHOE — Ha KOCHHYC
criaopennsa Coanma, moayImtes ,moproromiennoe”. Ecam
crknonerme CosnHNA 103KHOE, TO IPHOABUM , MOArOTOBIEHHOE"
K CHHYCY ypaBHeHHA [HS, a €CIH OHO CeBepHOe, TO BO3bMEM
PasHOCTh MeMAYy HAMHA W DPacCMOTPHM 3Ty Pa3HOCTh. 3aTeM
mepeieM OT MOJYYeHHOW CYMME WM PasHOCTH K Ayre mo Tal-
JIHOe CAHYCOB, IMOJYIATCA YCTaHOBIEHHAd Ayra. Ecam crio-
HeHHMe I0KHOe WJIA eCU Pa3HOCTh A CHHYCA YPaBHeHHA THA
ceBepHAsg, TO BO3bBMEM pPasHOCTH MEKAY ypaBHEHHeM OHA H
YCTAaHOBJIEHHOHW AYTO#, €ciam ,MOATOTOBIEHHOE GOJbIIE HTO-
ro, T0 mpuGaBUM YCTAHOBJIEHHYIO AYIY K ypaBHEHHIO IHA,
€CJIM ;Ke OHW PaBHEI, TO BO3BMEM CaMO ypaBHeHME JHA W pac-
CMOTPHM TO, YTO MBI mOJy9Ymiad. Eciam BHCOTA I0KHAA, TO MBI
OONYYHJIA BPeMeHa KPyra, eCJId ;Ke OHA CeBepHad, TO BEIITEM
mOJIyIeHHOE W3 MHEBHOW Myrd U ocramyresa [Bpememal mpyra.
Ecam M yMHOMKEM 9TO Ha 9eTHpe MHHYTHI, MONYIaTCH MPHA-
MBle 9acHl W HX MHHYTH» ! («OpsMiie gachy — 1/,, CYTOK).
JTO0 WPaBUIIO0 MOKHO BHIPA3UTEH HOPMYIOH

. sinh .
= arc sin | ————— in Ao .
p res coscpcosf)is Aa) + Ac
sinh
«IlogroToBmeEHOEY» — BHIpAKEHAE —————, (HOATOTOB-
cos @ cos d

aerHOe» + sin Ao — KocmHYC dacoBOro yria £, T. e. yria
MesKny OONBIIEM KpPYroM, HPOXONANIAM dYepes IIOJIOCH
mupa u CosHIEM B JaHHBIM MOMEHT, M MePHIHAHOM; yroi I
cBasan ¢ p cootHomenueMm § = 90° -+ Ao — p. 3ameTmM, UTO
BHTEKalomee W3 OpaBwia DBUDPYHW HpaBWio ompeneleHUs
qacoBOro yria {mo 0 m ¢, mMerImee BUL

sinh .
cost = —————— {-sin A«,
cos @ cos § —

1 «<Kamom Mac'ypa», crp. 477.
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sin b 4-sia @ sin 8§

cost =
cos@cosd !

mpefcTaBisgeT co00i obmuid caydail chepwIeCKOR TEopeMsl
KOCHHYCOB [ cepmIecKOro TPeyroJlbHAKA, BepIIMHAMEA
rotoporo ciayskar Commme S, 3emnT Z m momioc mmpa N
(pmc. 21): croponsr ZN, ZS m SN aroro TpeyroibHHKA COOT-
BerctBenno pasubl 90° — @, 90° — & m 90° — §, m, mopmcTas-
a1 B opMyay cheprmiaecKkoil TeopeMbl KOCHHYCOB Ha CTD. 14
A=1ta=2S§=90°—hb=2ZN =90°— ¢,C = NS=

= [ 90° — § |, MBI mOIIyYAM COOTHOIIGHHE
cosh = —-sin ¢sin d 4+ cos @ cos § cos ¢,

paBHOCHIBbHOE HpaBWiay DBumpyrm.

Omnpepenenme 9acoBoro yria £ mo k, ¢ u 8 mo sTomy mpa-
BUIY BCTpedasoch 6e3 morasarenabcrsa B IX B. B Tpakrate
Cabura n6s Hopps «Kumra o gacossix mpmbopax, HasblBae-
MBIX CONHeUYHHME dacamMm» I B «CabeiickoM 3mmxe» an-Bar-
TaHW. 3[0ech DUPYHE man [OJHOe HOKa3aTelIbCTBO IpaBHUIa,
paBHOCHIbHOTO upasmiaM CaGumra mGu Hoppe m an-Bar-
TaHMH.

3nech :xe Bupynum Bripakaer i 4epes myry p, ypaBHeHme
masa Ao, cxionenmne Connma 6 w IMEPOTY (¢ MECTHOCTH.

B 21-it rnae Bupynnm maxopur BEIpaskeHHe AYyTHW p depes
asumyT A Conunpa, ero ckioHeHWe 0 W IHPOTY () MECTHOCTH.
Tar kax B rTpeyronpamke ZSN ma pmc. 21 asmmyr Coamma
paBeH yray VZS, sTa 3amada MOsKeT OHITH pelleHa ¢ IMOMOIIBIO
cheprueckoil TeopeMBl CHHYCOB [Jifi 3TOTO TPEYroJbHHKA,
omuaxko Bupynu 3mech maer Gosee CIOKHOE peIIeHUe.

B 22-fi riaBe pemmarnTcAa aHAJOTWIHEIC 3amadd OJA HPY-
TAX CBETHI.

B 23-it m 24-it rnaBax BupyHm ompemenser 9eTeHIpe «Ko-
JABIOIKAY, T. €. TOYKH MepPeceIeHusA SKJIANTAKA C MePHIAAHOM
W TOPH3OHTOM.

B mocumepmeir, 25-i, raase IV kamrm <Kamoma Mac’ yma»
Bupynam paccMarpuBaeT npeo6pasoBaHEWe BPeMeHH M BOCXOMK-
fAeHdsA IIPH Iepexofie OT OJHOT0 TOPH30HTA K APYTOMY.

Co cdepmaeckoii acTpoHOMEER TECHO CBA3aHA FHOMOHMKA,
W3yJallad TeHH I'HOMOHA (M3MEPHTEIBHOTO ImecTa) Ha pas-
JAIHEE OI0CKOCTA. JTa TEOPHA JIGJKHT B OCHOBE TEOPHHU COJI-
HEYHHIX 9acoB. MBI BHeiad, 9TO B HOCBAIMEHHON 3TOH Teo-
pun «Humre o wacoBeix mpmbopax, HA3HBAaEMEIX COJHET-
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seME gacammy Cabmra m6H Hoppsl OHIIX pemmeHsl HEKOTODEHIe
BasKHBIe 3amadd cepmueckoir acrponommm. C mpyroit cropo-
HHI, DAL 3agad THOMOHWKY OB PELleH B PACCMOTPEHHON HaMu
IV xanre «Hamoma Mac’ yma».

CoermanbHO THOMOHHKE MHOCBAWEH TpPaKTaT bBupyHm
«I'momonmkay — «Brigenenne CKa3aHHOrO II0 BOIPOCY O Te-
HAX». Jra KHETa cocTomT m3 30 raas. B 1—3-i rmasax pac-
cMarpuBaTca BHIEMOe npmKenze CoJlHIa, CBeT W TeMHOTA,
OCBeIeHHOCTh M TeHW. B 4—5-f rmaBax paccMaTpHBAIOTCA
JIWHWW, OUACHBAaeMble KOHIIOM TeHH I'HOMOHA HA IIOCKOCTH,

4
N
Puc. 21 “ @

H

Ha KOTOPOH YCTAHOBIEH THOMOH; 9TH JUHHA HpPefCTaBIIAIOT
co60l JWHAW HepecedeHHms STOH IJIOCKOCTH ¢ KPYTJIHM KO-
HYCOM, OCHOBAHHEM KOTOPOTO CIYKHT KPYT BUIUMOTO CYTOU-
Boro memxenmsa ConEna Ha HebGecHO# cdepe, a BepmmHON —
KOHeN THOMOHA, T. €. KOHMYECKHe CeYeHHA — 3JLIAINCH, IIa-
paboas m rmmepGomei. B 6-# riaBe paccmMaTpmBaeTca TeHB
THOMOHA, B 7-i — mompasmelleHNA THOMOHA Ha 12 «maibmesy,
60 «aacreity m 7 mam 6 Y/, «crymenmy. B 8-if rmaBe paccmarpm-
BAIOTCA BHUMH TeHell, B 9-1 — «mIoCKasA TeHB», T. e. KOTaH-
reac, B 10-it — «ofpamennas TeHb», T. e. TaHTeHc, B 11-if —
CBABM MeKAy HUMH, B 12-fi — mx ompepesnenne mo Tabamman,
B 13—14-ii — ux ompepenenrme ¢ IOMOIIBIO ACTPOIACHH, B
15-it — cpaBuenme Temeii. B 16—26-it rmaBax pemaroTcsa 3a-
maunm cepmIecKoil aCTPOHOMEHW, CBA3AaHHEE C TEHAMH, B
27-# — mowaseiBaeTca cepHmIecKas TeopeMa TAHLEHCOB, B
28—30-# riaBax paccMaTPUBAIOTCI HPUMEHeHHWA TeHeH g
OIlpefieliIeHAsI 36MHBIX M HeGeCHHX pPaCCTOSHMIA.

4. [IBmxenue- Comnna, Jlyer m mianmer

Teopmsa memxenms Conmmma manosxena B VI xmmre «Ka-
moHa Mac’yga». Ilpm ommcammu pemxenus Commna Bupymm
WCXOMUI W3 ABYX YUOMHHABIMMXCA HaMu rumorte3 IlTomemes
06 BTOM [BHKEHUHU: DKCIEHTPHAYECKOM W HOANEKIMIECKOH
ramoTes. JKBABAJIEHTHOCTh mX i CoJHIa HArIAmHO BHTHA
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Ha puc. 22, rge F — mentp Mupa (3emun), £ — meATp sKc-
IeHTpAIecKoro Kpyra, K — menTp smmnmiiaa, S — Coxmrme,
A — amoreit Commna, II — ero mepureii; yrox A = AES —
cpequasa poxarora Coxuma, yrom A = AFS — ero mcruHHAA
moxarora, yron 0 = A — A — «ypaBuenne ComHma», yroa oo —
«agoMaana Coxrmay.

B 3-it rnase BupyEm wmsmaraer cmocoGH ompepeneHHs
TOYeK PaBHONEHCTBUH W COJHOECTOAHUA HA IKIUOTHKE C MO-
MOIBI0 CHeNWalbHEX HHCTPYMeHTOB. B 4-ii riase paccmar-
PHEBAIOTCA 3KCIEHTPHIECKAS W HOAMUKIAYECKAS T'HIOTe3bI

< Puyc. 22 )3 < Puc. 23

IITonmemess. B 5-it rmaBe mpemiaraerci CBoeoGpasHOe MEIC-
JIeHHoe Mofieauposaame nBusKeHus CoaHpa.

B 6-# rmaBe mpumBomATcA pe3yabTATH HM3MEPEeHHH OpPO-
TOIKATENIHHOCTH T'0[a, NPOBENEeHHHX JPEeBHEMA H CpegHe-
BEKOBHIME acTpoHoMamm. Ommpasch Ha 9TH W3MepeHms, bm-
PYHE YCTaHABIWBAET, YTO IPOMOJIKHATEIBHOCTH COIHEIHOTO
roga pasHa 365 [OgHAM ¢ IOECTHAECATEPHIHON APOGBIO
14'26''338/878", a cpemmee npmskeHne CoJIHIA 33 CYTKE PaBHO
095918MI20III58IV24 V33VIQVIL 2363137279/3498860333 VLI,

B 7-ii rnaBe BupyHEH HaXOHT JKCIEHTPHCHTET DKCIEH-
rpmdeckoro Kpyra Commma m pmoarory amores ConHma u3
CpaBHEHHUA IIPOMEKYTKOB BPEeMEHH MeKNY PaBHOZEHCTBHAMU
" codHNecTossHNAMA. W3 Toro, uro CoslHile IPOXOUT TIeTBEPTH
RIMAOTHKE MeXIY TOYKAMU BECEHHET0 PABHOMEHCTBHUSA M JIeT-
Hero COJNHUECTOSHHS 3a OoJblllee BpPeMs, YeM OCTAJBHEIE,
JejaeTcsa BEIBOM, gro amorein ConHIA HaXOFUTCA B 9TOH IeT-
Beptu. Bupynm geprar skcnenTpuaeckuin kpyr ABCD, Toukn
A, B, C, D ROTOPOr0o — TOYKH HEPECeIeHHWS 3ITOr'0 KPYyra ¢
OUaMeTPaMU SKINNOTHKHA, COeNUHAIINMA TOIKE BECEHHEr0 W
OCeHHETr0 PaBHOMEHCTBHUA W TOUKH JIETHOTO M 3WMHEI'0 COJIH-
necTogHmA: Touku A m C COOTBETCTBYIOT BeCEHHEMY W OCeH-
HeMy paBHOmeHCTBHAM, B u D — jeTHeMYy U 3WMHEMY COJHIIE-
croaEmAM (puc. 23). E— meHTp sKCIeHTpAIECKOTo Kpyra, I/ —
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mentp mupa. IllpoBogmrea amuama EF, a depes Toury E umpo-
BONATCA pagAycH BdKcHenTpmieckoro xpyra EH wu EI,
napaiienbasie upamem AC m BD, pagmyc EI npopmoimxaer-
¢ o Toukm (G mepecegenns ¢ mpamoit AC. Ecam mer 0603nagnmM
nyry AB («BecHy»)depe3 o, a ;c(yry BC («meto») gepes B, To

o B =180° + 2HA, HA =*TL _ 90°, EG = sin 4H =

= cos +B —B=2BI, BI=a;B, FG:sina;B. Io-

3TOMY paccTo;{Hne & MeKIY MeATpaM: PaBHO

e =EF =V EG* GF? :]/cosgo%ﬁ—|—sinzm%B

B MacmTaGe, B KOTOPOM pagAyC SKCIEHTPHIECKOTO Kpyra
paseH 1, a cmHyCc JONTOTH amores A4, T. e. cmHyC yria EFG,
pasen

Cos

a+B
. EG 2
sm?»A = 55 =

EF
]/ 052 B+sr12 ZB

3amermM, 9TO 3TOT METON OUpefeleHHsA Ay Bupysm omm-
cal B «X POHOJOTHE» !, Ille OH Ha3HIBAGTCA (METOMOM TPEBHHX
IpPU BHYHCJIEHHWE alloTes». DHpyHHU ommcasa TakKske CBO# Me-
TOJI, OLPefeleHus € W A4, IPEII0KeHHB uM B KHEre «[Ipak-
TEKA mccaenoBanus qumKeHnA CoMHIAY M M3I0KEeHHEIA TaKKe
B «Xopmax» ?; 9TOT MeTO[ OCHOBAH Ha HaGIIOTEHHAX II0JIO-
sxennss CONHIA B TPeX TOTKAX HKIUNTHKEA U ABIAETCA PasBHU-
tHeM Meroma VI6u Vpaka pemenus Toi jke 3amadm, 0 KOTOPOM
Bupynaw nucan B «X poHosoram», 4To «ITOT CIOCO6 HACTOILKO
JKe TPeBOCXONMT YUYeHHe COBPEMEHHHIX [acTpoHOMOB], Ha-
CKOJIBKO WX yYeHWe MPEBOCXOIUT yIeHWe JDPEeBHUX) 3.

Hanee Bupynn cpaBHHBaeT HAGNIOIEHUA TOUYEK PaBHOMEH-
cTBEA m cojxHIecrosnua Ilroidemeem, Bawmy Myca, MepBep-
pyou, an-Barramm, AGy-1-Badoit m cBou maGmaiofenms B Yp-
reaae. Ha ctp. 108 upusoguTes Tabaumna sHAYeHAI, BHITUCIEHA
HHX Ha OCHOBAHWM 3THX HabIIOmeHwil.

«W3 Bcero, Wro m3I0KEHO,— JlellaeT BHBOJ bupyH#m,—
AcHO, 9T0 amoreit CosHMa mepeMeImaeTcs, 9TO IPOTHBOPETHT

«Xpononorm{» crp. 181—183.
2 «Xopnsm, crp. 122—123.
3 «Xpomonorus», crp. 183.
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Tonm AcTpoHOM 3HaueHue

1l =. ITonemei 65 27 7 38
833 Bagy Myca 81 38 22 28
844 Mepseppynu 80 22 955
883 an-Barrann 82 7 38 23
975 A6y-1-Bada 84 34 45 50
1017 Bupysn 8 5911 9

TOMY, 9T0 cumTanx IIromemei» !. Tem camev Bupymm Boccra-
HaBIWBaeT ydenwe ['mmmapxa o gemxenum amores Coumia,
KoTOpoe orBepran IlTomemeii.

B 8-it raaBe msmaraercs gBumenme CosHIa, J0Ar0Ta KO-
TOPOTO HpeACTaBIAeTCA B BHAe CyMMBL A (£) = Ay (f) +
+ A (¢) + 0 (¢), rme A () — cpemmas momrora ColHMmA, pas-
HagA of (® — DOCTOSHHAA YIIOBAagA CKOPOCTh [(BUKEHHA
Commma mo pKCIeHTPUIECKOMY Kpyry), a 0 (f) — ypaBHeHme
Conama. O ciaraemom A4 (£) BupymEm mmcan, 9To «qoiA of-
HOTO Tpajyca ABWKEHHA Aamores — OpHOIM3WTENHHO eBSA-
HOCTO [IeBATH JIeT, HO MAJIOBEPOATHO, YTO Cepile YCIOKOUTCSH
Ha 3TOMY 2.

B 9-it rmaBe mpumBemensl TaGIuUIBL A W A ¢ MMECTHIO IMECTH-
mecartepuansivm 3Hakamu miA 400—820 rr. mepcHICKOro coi-
HEYHOTO KajdeHnapa mo spe Mesmurepma (1032—1452 rr. H. 3.)
¢ mutepBagom 30 mer, maa Kaxkmoro m3 otmx 30 ser m mas
DePCHACKUX MeCSHIeB W [THei.

B 10-ii rmaBe wsydaercda QyHKIUOHANbHAS 3aBUCUMOCTH
ypasrenua Conuna 6 or cpepmeit moarors A Conxnma, mpomop-
NWOEANBHOX BpPeMEHH. JTY 3aKOHOMEPHOCTh MOYKHO IONYIUTH
clegyiomuM 00pa3soM: W3 TEOPEeMbl CUHYCOB IS TPEYroib-
muka SEF ua puc. 21 BrTeraer, aro mesuay p = ES, e = EF,

A 1 0 mMeeT MeCTO COOTHOIIEHUE

e . p - P
sin 6 Slnl—sin(x——e) sin } cos® —cos A sin 6’

=P

OTKYyMa Ciefyer, 4TO
ptgh = esinA — g cosAtgo,

1 «Kamom Mac’yma», crp. 661.
2 Tam sxe, cTp. 676.
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T. e,
tg 0 (p + ecosA) = esinA
¥ OKOHYATEIBHO
gsin A

g0 = ———.
g p+ecosh

3,[[6(‘/5 e IpPUBOAATCA TaGJIHI[LI 3aBACHMOCTA YpPaBHEHUA

Connma 6 or yria A ¢ 9eTHIPbMA MIECTHAECATEPUIHEIMA 3HA-
KaMd @ HX «YTOYHEHW), T.e. PABHOCTH MeKIy 3HAYeHUAMH 0,

COOTBETCTBYIOIMYMHA 3HAYEHUAM A, oTIwIaromumcsa Ha 1°.

B nocnegmeit, 11-i, rmase VI wuwmrm «Kamoma Mac’yna»
paccMaTpUBaeTCa «ypaBHEHUE BPeMEHH», T. €. Pa3sHOCTb MerK-
Oy CpemHNM W HCTUHHBIM COJHEIHEIM BpeMeHeM.

Teopuss pBwmenus Jlymsr wsnosxena B VII wmure «Ha-
mora Mac’ynay. Bupysu wm3iaraer gBe MOmen:m [IBUYKEHUSA
Jlyas Iltomemes «mo moarorey (T. €. BHOAb SKIMITAKH).
Bragame wmsmaraerca mpocras Momedb, Ifie 9TO [BUMKEHUE
00bACHAETCA YOAMUKINICCKON THIOTE30M, COTIIACHO KOTOPOMR
JlyHna mBUKeTCH IO SUWOUKIY, IEHTP KOTOPOTO mepeMemaeTcs
uo medepenty (pmc. 24). Ilonoxenue Jlynsr L B mpomsBoIb-
HBII MOMEHT BPEeMeHH OLpefelsIeTcs CpegHeidl ROJToTOR A
(«cpemEEM IBWKEHEHEM»), HCTHHHON AOITrOTON A ((ACTHHHHIM

IBWKeHHeM»), ypaHeHwmeM 0 = |A — A | u aHOManmedr a.
ITos:xe sTa Mmomens yrounsiercsi. Kpome gBmixenusa mo goarore
Jlyma mBm:xerca um «mo mEpPOTE», TAK KaK IJIOCKOCTH ee opOm-
TH OTJIWYaeTCA OT ILNIOCKOCTH SKIWNTUKHU, COCTABIAS C HeW
yrox, 6aumskmii k& 5°. Touky mepecedeHmA MIOCKOCTH OPOUTHL
JIyHBl ¢ SRAMOTUKON Ha3HBAITCA y3JIaMH JYHHOX OpPOWTEHI;
BOCXONAMUE yroJ HasbiBaeTca I'070BO#, a HHUCXONAMUA —
XBOCTOM (HMEIOTCS B BHAY I0OJI0BA X XBOCT MUPUIECKOTO Jpa-
KOHA, KOTOPHH WO CTAPWHHEIM mpefaHuaM moyxupat ComHme
BO BpeMs CONHEYHHIX 3aTMEHHI, TAK KAK BTH 3ATMEHHS MOTYT
OPOMCXOMUTHh TOABKO B Y3JIaX).

B 1—3-ii rmaBax VII xumrm paccMarpuBaeTCs [BUKEHNE
Jlyusl mo mourore. 3gech W3IATaI0TCA MOJIENb DTOTO IBUKEHHUSA
1 cuocol ompefeseHusS PafMyca SOUIUKIA W AHOMAJINH O TIO
TpeM moNo:KeHHAM JIYHH (OmpefenseMbIM TPeMsS JYHHEIME
BaTMEHMAMMN), AHAJOTMYHEIA CIOCO0Y ompefeeHHs paccTof-
HEA MRy MeHTPaMU W HoJiroTh amores miad Coiuma m mpm-
BOJIATCA TAaGIMIE A X O ¢ CEMbI0 IIECTHAECATePUIHIMEA 3HA-
KaM#d I TeX jKe JIeT, MEeCANEeB W [Heil, 9To W Ta0Jumbl A u
A4 mna Coxmma.
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B 3—5-it rmaBax paccmarpuBaercs ABWykeHme JIyHEI 1O
mApoTe. 37ech IPABOLATCA IPABUIA ONPENeIeHHS Y3JI0B H
mupoTH JIyHH 1 Ta6aunE ABU;KeHNs ['0J0BH ¢ CEMBIO ImeCTH-
HOecATepUYIHBIME 3HAKaMHU [JIA TeX jKe JIeT, MecAmeB u nHel
7 TaGIuIB MEPOTH JIYHEI ¢ YeTHIPHMS IMIECTUAECATe PHIHEIME
3HaKaMH B (YHKIWM TPafyCcoB SKIMNTHKM.

B 6-ii rmaBe ompepenseTca NPONOJKATEABHOCTh JIYHHOTO
MecAlla UCXONA M3 yKasaHHOHN Mofienu ABmKerua Jlyns. Ilpo-
OOJLKATENBHOCTE JIYHHOTO MeCANa B Ipagycax BSRIXOTHKNA

o

paBHa

3
TGO_}»’ Ime AL ¥ Ag — HCTHHHBIE NEPEMEIIeHuI COOT-
. — Mg

Puc. 24

BercrBenno Jlymst m Colmma 3a cyTkm, pPasHOCTB A, — Ag
HaskBaeTCA CyToIHO# smomramueit JIyms. OTcioma BEITeKaer,
9TO NYHHBIH MecAd — CaMBIi KOPOTKHM, KOTrma A; Mak-
CAMAaJbHA, a Ag MEHUMAJbHA, T. €. HPU YCKOPEHHOM IBUKe-
mum Conmma m 3ameniienHoM nBumaenun Jlymsl, korga Coxnme
B cepeJWHE MeCsAIa HAXOAUTCSI B amoTee CBOETO IKCIEHTPH-
9ecKoro Kpyra, a JIyHa — B mepuree cBoero smumnukiaa. Tou-
HO TaK jKe JYHHHHA MeCAl — CaMblAl JJIMHHBINA, KOTAA A7, MUHHI-
MalbHA, & Ag MAKCHMAJIbHA, T. €. OPH 3aMeJEeHHOM IBUKe-
mrm ConHma u ycropeHHOM Asmuenum JIymsr, xorga Coxmme
B cepe[lmHEe MeCANA HAXOLUTCA B IepuTree CBOET0 DKCIEHTPH-
9ecKOTo Kpyra, a JIyma — B amoree CBOEro SIHMIMKJIA.

B 7-it u 8-i rmasax msmaraercsa 0oiiée TouHAdg MOJeNb
oBmxenus Jlywel, Takke mpuHapgde;kamas IltomeMmero: co-
TIacHO 9To# Mopmenu meuTp medepenTa He COBIAJAET C IMEHTPOM
MHZpa, a IBIZKETCSA IO KPYT'y ¢ IEeHTPOM B HeM, 0 HedepeHTy
JOBIKETCS MEHTP SIUNWKIA, IO KOTOPOMY Bpamaertcs Jlyma B
HAOpaBJeHUA, NPOTHBOMONOKHOM [BWKEHWIO IIEHTpa 9SIH-
nuraa. Bce Tpu BpameHUs mpOHCXORAT B MIOCKOCTE 0pOu-
TH JIyHEI, HAKJIOHEHHON K IIOCKOCTA SKJIMITHKY Ha yKAa3aH-
HHZ yroa. Ecam B mpocToil Mofeinm BBOAWIOCH (ypaBHEHUE
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JIyHH» aol, asnamomeecs ¢yHKOUedn cpemgHeli 3I0HraLUH

AL — Ag m mpuGaBiseMoe WIM BEUATAEMOE W3 AHOMAJILE
JlymmE @, To 3mech BBOAHTCA BTOpOE HepaBeHCTBO JIymH all,
Has3biBaeMoe BHDYHH (HEDaBEHCTBOM HEpPAaBEHCTBA». J3Iech
Bupynzm ompemensier m TpeThe HepaseHcTBO Jlymer olll
KOTODHIM, Kak oH 3amedaer, IlToiemein npemeGper B cmiry Ma-
docTr mEPOTH JIyHE. JTO HepaBeHCTBO paBHO ol = (L —
— Q) + (A — Q), rme L — monrora Jlymsr Ha CBoed op-
OmTe, A — ee [oJroTa Ha SKIUNTHKE,  — JOJT0OTa ee BOC-
XOfAIero ysia, OpudeM HCTHHHAA JOJIroTa A CBA3aHa C ee
cpefHeil MOArOTOH A cooTHomeHmeM A = A + ol 4 qIll,
3nech sxe Bupymm wsaaraer nabGmiomenus JIyHBI, Ha OCHO-
BAaHWH KOTOPHIX BBOMNATCSA 9STH HEDPABEHCTBA, W NPHBOLUT
TabMUIBL 1A OmpefeleHnus BCceX Tpex HepaBeHCTB JIymel of,
all v oI, B 9-i rnase BupyHu mpemsaraer MbicIeHEHOE MO-
IeimpoBaHuWe ABW;KeHWA JIYHEI, aHAJOTMIHOE MOMEIPOBAHMIIO
memxeana Coxmna B O raase VI kamrm,

B 10-ii rmaBe msmaraercd TeopuA IYHHOTO mapajiaxca.
Tlonmmit mapanmaxc JIyHBI 5T ompepeisercs MmO NPaBHAY,
PaBHOCHIBHOMY (PopMyie

cosh

VYV (I —sinh)® + costh

sinmt =

rme [ — paccrosrwe oT 3emiau mo JIymsl, i — Bnicora JIyEE
mpu ee HabmOMeHnud w3 HeHTpa Jemau. FKEcam pacemarpn-
BaTh JIyHYy HA OfHOM ¥ TOM K€ PACCTOSIHUHU OT 3eMJIH, TO [id
OpOU3BOIBHOM BEICOTH ee MapallaKC OIpeNeisercs COTJac-
HO mpaBmiy sin i = sing,cosk, The T, — MaKkCUMaJbHAA Be-
IWYnHA mapajiiakca, Korga JIyHa HaxoamTcs Ha TOPU30HTE.

llamee Bupyau OpUBONWT HUpaBUia ONpefeNeHUs Ia-
pajiiaKca IO MIWPOTe W JOJITOTe Jg U JUy, ECIY M3BECTHH IOJI-
HEI Tmapajiakc T, IPaBUIa OLPENEJNeHWS BHICOTHL JIYHH &
BEICOTHL €€ «Tpagycay, T. . TOUKU SKINOTHKY HA MepPeceYeHrnn
ee ¢ KpyroM mwmpoTh JIyHH.

Ha ocmoBe Teopmu nyHHOrO mapaiiakca BupyHum ompe-
melsier paccrosinue JIyHH oT 3emiu.

B 11-it rnaBe ompeHedsATCA IUHAMETPH BUAWMBIX IuU-
ckoB Connna u JIyms n Teuwm 3emuu.

Teopum comHEYHBIX ¥ JIYHHBIX 3aTMEHHA IIOCBAIEHA
VIII gmumra «Kamoma Mac'yma». B 1-ii rmase »Toif KHUTH
paccMaTpmBaTCAa cyTouHOe mpopBmskeHme («0yxty) Coamma
u JIyHBI 00 HoJITOTE U N3MEHEeHWE DIOHTAuMA JIYHH KAk QyHK-
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OHA 3THX UPOABWKeHUE. Bo 2-ii rmaBe paccMaTpwBaTCsA
coegmaenus m mportuBocrogausg Comxmma u Jlymer. B 3-i
rjiaBe ONMUCHBAIOTCA BUIH COJHEYHBIX M JYHHBIX BaTMEHWI,
B 4-#i rmaBe — Bufbl TeHu JIYHEL BO BpeMs 3aTMeHui. B 5-ii
riaBe Bupynum ¢opmyampyer ycroBuA HACTYNJIEHHS 3a-
TMEHUHA, OMpefelsaeT X TPAHUIB, Pa3MePEl W IPOJOJIKATEIb-
HOCTH, YCIOBEA HACTYIUIGHWs B3aTMEHWH IIPW BOCXOfe W 3a-
xome Comnma. B 6-i rmaBe Bupymm BosBpamaercs K ompe-
OeJeHWI0 AuaMeTpoB Bumumhex puckoB Commma wu Jlyms
W TeHW 3eMIIHd.

B 7-ii m 8-it rmaBax mompoOHO HUCCHENYIOTCA 3aTMEHUS
Jlyusl: oumchiBaeTcs W3MeHeHme I[BeTa JIyHBI BO BpeMs 3a-
TMEHMI, BEYUCIAETCA MIOMAIb €€ 3aTMEBaeMO# 9YacTw, HmpH-
BOMLATCSA CHOOCOOBI BHIYWCJEHWS MOMEHTOB HAYajla X KOHIIA
satmenuit. B 9-t m 10-#i raaBax aHATOIWYHO HMCCIEAYIOTCA
satmMenug CoiHIa.

OrmerzMm noubiTky bBupysu o00bACHETH CymmecTBOBaHUE
CONHETHOH Kopomsl: «UTo KacaeTcss XBOCTOB, KOTOpPHE BUTHB
BOKpYyr 3armeBaemoro CoJHNIa, HAYKA O IPHUPOJe BHIACHUIA,
9TO0 9TO — TyMaHHBIe 00pa30BaHUA, TOTHUMAIOMIUECS O TOTO
MecTa, Te OHM CTrOpalT B ropsAdYeM Bosayxe BOamsm orma»l.

B 13- rnase comepsxuTcs moxpobHOE ONMUCAHUE TPEX CTa-
OWii YTPEHHUX W TPeX CTajuili BeIePHUX CYMEPeK, MPHUBOIUT-
csl OONHCAHNe 30[MAaKaIBHOTO CBeTa («BOJIBETO XBOCTAY), ITO
mpefcTaBiageT OONBIION WHTEPeC, TAK KaK [OIIefNINe [0 Hac
cBefleHU A 0 HAOMIONEHVY ITPEBHUMU 3TOT0 SBIEHWS HEMHOTO-
YUCIIEHHEI,

B 14-ii rnaBe m3aaralnTcs yCIOBHUSA BUIUMOCTHE HOBOH JIy-
HEI, B 15-f1 — ompenensTca «CTOAHKU JIYHED, T. €. YIaCTKE
SRINOTUAKYU, Opoxogamile JIyHO# B TedeHwe CyTOw, B 16-it —
OnpenesATCa IyHHEe cyTku. B 17-i rnase paccMaTpuBaercs
TeOpUA 3aTMEHWH y WHIWMAIEB.

Teopusa aBmmeHns miaaner usnoxena B X wumre «Hamoma
Mac’ypa». [smxernue Bemepsr, Mapca, Oourepa u Carypma
B coorBercTBum ¢ IITonemeeM OOGBACHAIOTCA € ITOMOIIBIO
KOMOZHATUN 9HKCHEHTPUYSCKON M STHNUKINISCKONA THIOTE3:
«Temo wamorn us [sTmx] wersipex miamer oGpamaerca 0CO-
OBIM ABWKEHWEM IO OKpYs;KHocTH snunmkia GKMH (puc. 25),
OT ero amoresi B HAUPABIEHWH IIOCIENOBATEIbHOCTH [3HAKOB
3ofuaKa) mpoTHBOMONOKHO JIyHe, Tak Kak ee [ABUMKeHHE OT
amoresg — HIPOTUBOMOJIOKHO TOCHenoBaTeabHOCTH. [lenTp smm-

1 «Kamor Mac'yma», crp. 946.
112



muKIa — B aBuskercs mo okpyskHEocTE nedepenTa. IlycTs aToT
medeperr — ABC ¢ memrpom D, orcroammm oT nentpa E
SRIMOTHKE Ha Bexmuury ED»'. Ha puc. 25 — 4 u C — amo-
reil u mepureit nedepenta. H u X — BuAmMEe anoreil u mepu-
reii smunmkia. OmEaxko B oriamume or CONHTA ABUKEHHE
meHTPa SOUIUKIA 0 JedepeHTy He ABIAETCA PaBHOMEDHEIM,
(OPH CcpefHeM [ABWKEHNH IeHTD |[NBWKeHWS] SOUNMKIA Ha-
xXomuTed He B Touke [, Tak 9To0OB mpm STOM 3a PpaBHEIE Bpe-
MeHa ONUCHBAIUCH PaBHEE YIWIH. JTO NPOHCXONUT B TOYKE

N
Puc. 25 .‘

A

=

¢

F, ymanemno#t or D ma muametrpe ADC ma Ty me BelWumHy,
gro paccrosmme nearpa E or D. Ecam yram [¢ Bepmmuoii B
trouke F] mpm IBWKEHWH IeHTpA SUUIWKIA 3a PaBHBIE Bpe-
MeHa paBHBI, 9TO — TOYKA JKBaHTa nBummenus» 2. CiemoBa-
TeJIBHO, NBUKEHWE I[eHTpa SOUIUKIA HO JedepeHTy TaKoBO,
9T0 OHO IPEeICTABIAETCS PABHOMEDPHHIM TOJABKO Hpu HabJII0-
OeHWM M3 TOUKHW 3KBaHTa F, cmMMerpuunoit menrpy 3emiu E
OTHOCHUTEJBHO IeHTpa AedepeHTa.

HdBuwxenne MepKypus OTINIAETCSA OT ABUIKEHUS OCTANb-
HHIX OJIaHET TeM, 4T0 IeHTp medepeHTa He HEMONBUIKEH,
a JBUJKETCA B HAUNPABICHWY, IPOTUBOIOJIOMKHOM IIOCIET0BA-
TeJIBbHOCTH 3HAKOB 30[MaKa IO KPYTY C IEHTPOM B TOH TOYKe,
B KOTOPOH Y OCTAJIBHEIX IJaHEeT HAXONUTCA IEeHTp medepeHTa,
mono0Ho TeHTPY medepenra JIyHBI B yTOYHEHHON MOJEIH
ee [IBUYKEHUA.

Bupysn nomuepruBam, Y10 «UEHTPH SNUIWKIOB IJIAHET
coxparanT Hanpasieaue CoiaHma, Kak OGynro o6a omm [r. e.
¥ IEeHTPHl 3IMOVKIOB W IIaHeTH ] coemuHenbl ¢ HuM»S. MBI
y)Ke YOOMUHAJIW 3Ty BaKHYI 0CO0EHHOCTH cmcTeMH llTo-
adeMesi (To, 9T0 Y HWIKHWX ITAHET [EHTPH WX SMULHUKIOB COB-
nagaoT ¢ CodHneM, a y BepXHAX IJIaHET [EHTPH UX DOUIIMK-

1 Tam sxe, ctp. 1162.
2 Tawm sxe, cTp. 1162—1163.
3 Tam e, cTp. 1161.
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0B, MEHTPH camux miamer u meHTpH Comnma m 3emmum AB-
JAATCA BepIIMHAME IIapajielorpaMMOB), YKasHBaomyo Ha
TO, 9TO 9TA CHCTEMa SMBIAETCA Mofjuuranued cymecTBO-
BaBIIe# paHee IelWONEHTPUIECKONH CHCTEMBHI.

Mopenn nBu;keHEA HIIaHET paccMarpzBafTcsa B 1-# ria-
Be X kuurm. Bo 2-ii m 3-# rumaBax omm maiarainTcsa Golee
mompo0HO — [JiA HIPKHHX ¥ BePXHWX NjiaHeT. B cooTBer-
CTBUH C 9TOH 0c0OGeHHOCTHIO cucTeMEl IITonemes Bupynru mpu
W3I0)KEHAY [BVWKOHNS HUKHUX MJaHeT yKaspBaeT: «4To Ka-
caercd ABWKEHHSA IMEHTPOB duurnukioB Bemepst m Meprypus,
TO 3TO M3BeCTHO Kak cpemmee [mBmmenme] Commman!, a wmsio-
JKeHUe [BUKReHAs BePXHUX MJIAHET OH Ha9WHAeT caoBaMu: «dTo
KacaeTcs O0BACHEHHS [BWKEHWH JTHX IIaHET, TO JIWHAA,
BHIXONAMAA W3 MeHTpa DUUOUKIA ONHON W3 HEUX K ee Texy,
mapalieilbHa JIUHAW, BHXOAAMmMel u3 HEHTPa HKINOTHKE
K cpemHemy monoskenuio Commmay 2.

B 4-ii rmaBe mpmBemensl TaGuumbl cpepEmx moaror Ca-
TypHA, Onmrrepa w Mapca u anomanuit Berepst m Meprypus,
CpefHAA [ONr0oTa KOTOPHIX OTOMKAECTBIAETCA €O CpefHel
goaroToii ComHIa, € CeMbI0 MIECTUHECATEPUIHBIME SHAKAME
HJS TeX jKe JieT, MeCAMEB W JHeH, 9T0 W B aHAJNOTMIHEIX Tal-
aunax paa Commma u JIymsl, a Taxsxe TabGMWIE «ypaBHEHHN»
BCeX HATH IJIAHET B QYHKIUHA OT X JOJIIOT, OHpemellaeMBIX
¢ IOMOINbI0 HECKOJBKUX efcTBHU HAJ NaHHHIME HECKOJIBKHUX
CTOJIOMOB. 3[ech e HTPUBONATCA pPe3yIbTaTH HaOXofeHWH
KaK IpefIecTBeHHNKOB Bupynm, Tak u ero co6CTBEHHHEIX CTO-
AHAN OJaHeT, HA OCHOBAHWY KOTOPHX OH YTOYHSAET [aHHEIE
rabaun [Itonemes. B 5-i rmaBe paccMaTpmBaeTcs IOIATHOE
OBIDKEHWE IJIAHET; 3[[eCh HPWBORUTCA TabIWOma WX CTOAHWIA.

B 6-i raBe ompenesAI0TCA PACCTOAHUSA IIAHET OT IEHTPA
Mmpa m ux o0beMsl. IlpuBeneM monydeHHEHEe BUPYHE OKpYT-
JeHHHe MakcuMalbHEe paguyck cpep Conxmna, JIyRE 7 mia-
HeT (cumras mumamerp 3emiu paBHHM 12757 kM) u fAuA cpas-
HeHHA MaKCUMalbHble paccrosuusa Jlymsi, ColHIA U IIaHeT
or 3emum m maader or Coxmma (Goapmme moayocu OpOUT
Jlyms1, 3eMium m mATH mWIaHeT) O COBPEMEHHHIM /aHHBIM
(BepxHsA Tabauma Ha crp. 115).

IlpuBemem Takyke Benmduasl guameTpoB COJIHOA W IIaHET
B MacinTabe, paBHOM JHAMETPY 3eMJIH, 0o BupyHz i Iis cpas-
HEeHUA II0 COBPEMEHHBIM [JaHHEIM (HIKHAA Tabauna Ha crp. 119).

1 «(Kamom Mac’yma», crp. 1172,
2 Tam 3xe, ctp. 1175.
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Paccrogaua Commma, JIyEH ¥ myIaHeT

IIo Bupysu
Ilo coBpeMEeHHEIM
Ceeruio B 36MHOM IaHHBIM
macmTate B KM

Jlyna 64 816 448 384 400
Mepxypuit 170 2 168 690 57 800 000
Benepa 1134 14 466 428 108 100 000
Conane 1233 15 729 381 149 500 000
Mape 8843 112 873 836 227 700 000
Onnrep 14109 205 502 513 777 600 000
Carypu 19666 251 079 162 1 426 100 000

HOuamerpsr CoNHIA M HUTaHeT

CBernyo Ilo BupyHun Tlo cggg;n:;?mm
ConEne 9/4=2,25 109,0
Méprypuit 1/15-9/4=0,15 0,37
Bemnepa 1/10-9/4=0,225 0,97
Mapc 1/20-2/4=0,1125 0,54
IOnurep 1/12.9/4=0,1875 11,14
Caryps 1/18-9/4=0,125 9,4

B 7-it rnaBe Bupynm mpemiaraer MEBICIEHHOE MOJIEIHPO-
BaHWe [OBWKEHWS [JIaHET, aHANOTHIHOE PACCMOTPEHHOMY BHI-
me mopennpoBanuio aemwxerwi Conana m Jlymsr,

B 8—10-i rmaBax paccMaTpuBaeTCs [BW;KEHHE IJIAHET IO
mwupore; B 10-i riaBe mpuBogmTea Ta6MUNA MUPOT OATH ILIA-
HeT B (VHKIUE OT UX CPEIHEH TOITOTHL.

B 11-i riaBe omumcriBaeTCs MOSBJIEHWE W WCYe3HOBEHUE
miameT B ny4ax Connma, B 12-if — coeIWHEOHWA IIaHeT U 3a-
KpHITHE OfHUX U3 HUX ApyruMd, B 13-# — sarpeTHe IIameT
Jlymnoii.

Onucanue mpmxenma Comnnua, JIyHsl m niaamer 0e3 u3Jio-
JKEHUA TeOPUU ITUX ABWKEHHN X WX TaOJIWI WMEeTCsS TaKIKe
B «Hayxe sBesmy, Iie OpUBEEHBI CXEMB 3THX [IBUKEHUI,
cxema ¢as JIymsl m cXeMBI DPasInUHHIX BHUOB 3aTMEHHH,
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5. 3BesgHaaA acTPOHOMHES

Bupynu Benen 3a IlTomemeem mompasmeiisil 3Be3THOE He-
60 ma 48 cosBesnuilt u Ha 3Be30H, HAXONAIMMUECHA (BHE CO3Be3-
Ry, mpmaeM Kpome 12 30mmaKaJIBHEIX CO3BE3IHIA, PaCIOO-
JKEHHHIX BOOJb SKINOTAKA W COOTBETCTBYIOIIMX 3HAKAM 30-
nuaka, Beimensuamch 21 ceBepHoe m 15 IOMKHBIX CO3BE3IUI.

ITpuBemem dwacTh omucamms 3BeagHOro HeGa u3 «Hayrm
3Be3m» DBupynm:

«KaroBbI co3Be3usA Ha dKINNTAKE? ITO — Te, KOTOpPHIE
HaA3bIBAIOTCA 10 3HAKaAM 300uaKa. HasBamusa 5TuX cO3Be3uUii:
mepBOe OT TOYKYM BeCeHHEro paBHOJeHCTBuA — OBeH; 3TO
cO3Be3[ime MoX0yke Ha 6apaHa, KOTOPHIA HOBEPHYJICA HA3aM, TAK
910 ero Moppa obpamena maszag. Bropoe — Teien, B Bupe me-
penHei gacTm GbIKa, HaTHYBINErO TOJOBY s OOmaHWA W pas-
pybaennoro momonaM fo myma. Tperbe — Biusuensi, B Bupe
IBYX MalIbIUKOB, CTOAIMUX OPAMO, MIPUIEM PYKa OFLHOTO Ha-
xXomuTcA Ha miaede papyroro. Uerseproe — Pakr, mMmeromee
BUA mejJoro paxa. llaroe — JleB, moxoyxee Ha anBa. Ilec-
Toe — [leBa, B Bume MeBYIMIKHW ¢ ABYMS KPBUIBSIMU U PasBe-
Baromumcsa miaatbeM. Cegbmoe — Becsl, B Bume BecoB. Bochb-
moe — CropomoH, moxoee Ha CcKopumoHa. JleBsaToe —
Crpenen;, moxomee Ha KOHA [0 IeHd, OT KOTOPOU MOTHIMAETC
TOJIOBHHA 4YeJOBEKa C [JIWHHHIMA BOJOCAMH, BCTABUBIIETO
CTpeay B NYK u Haramysmero ero. Ilecaroe — Hosepor, cme-
Pefu mMeIoIiee BHUN KOBIEHKAa, a C3a[u WMenmee BHJ pPHOE
oo KoHIA ee xBocra. OmummanumaToe — Bomoneiir, B BuIle ¢To-
Amero 9eJI0BeKa ¢ PacCTaBJIeHHHMY PYKaMu, B OJHOW W3 KO-
TOPHIX HaXONWTCS TepeBepHyTas dalma, ©3 KOTOPOH IOf ero
HOTH Jbercsi Boga. lIBemammaroe — PEIGH, B Bume OBYX pHIO,
XBOCTH KOTOPHX CBS3aHBI HUTHIO, Ha3HBaeMoil JIpHAHOR
HHATHION 1,

3BespHoli acrpomomuum mocBamena X kmura «Hamoma
Mac’yma». 3pmech B 1-it rnaBe copmep:xmTCs KiaccupUKAIEA
HeOeCHBIX Tel Ha 3Be3[hl W HIaHeTH, BO 2-H — Kiaccu(mKa-
nmA 3Besf o «BeamymHe» (PaKTHYECKH — DO SAPKOCTH),
YKa3bBaeTcsAd, KaKme KPYIHBE CO3BE3TUs BHUAHBI HA Pasawud-
HBIX IMEPOTax, maercsa ommcanme Maegmoro Ilytm m «rymam-
HHIX 3Be3M», T, €. TyMaHHocTel. 3ameruM, 910 mompobHOE
omumcanume TyMaHHOCTel# Bupymm man B Bompoce: «HaroBH

1 (Haywra ssesmy, crp. 69—70.
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TOJIOKEHUsA, OMACHBIe A IJIa3a’» B acTPOJIOTHIECKOH dacTn
«Hayxm 3sBesmy L.

B 3-it rnase «Hamoma Mac’yma» paccmMaTpmBaeTca mpe-
meccus, Gaaromaps KOTOPON SKRIWOTHIECKASA HOITOTA A KayK-
J0# 3BEe3[H IOCTOSHHO YBEIMIWBAETCSI, B YACTHOCTH CO Bpe-
men Iltomemes mo Bpemen Bupymm A yBerwmdaumiace ma 13°;
3[leCh K€ NPUBONATCA HAOGIIONEHWA HA TPOTSIKEHWHM MHOTTX
BeKOB HaJ pPAa3IUIHBIMEU 3Be3[aMF, HOATBePKTAIOMKE ABIE-
HAe mpemeccuu. B 4-ii riaBe paccMaTpPUBAIOTCA DKJIUITAYE-
CKHe [0JrOTH W IMWPOTH 3Be3[ M BHUAWMOE [BUKEHNE 3Be3[
BOKPYT HOJIOCOB MHPA ¥ OHPefeNAITCA He3aXoNAmue 3BesIsl,
BOCXO[AINMe W 3aXONAIIME 3BE3OHl ¥ HEBOCXOMAIIZE 3BEe3[El
OIS DAHHOM IDWPOTH MECTHOCTH.

Bakneiimein wacreio X wuumrm «HKamoma Mac'ymay sB-
AsgeTcss 5-A TilaBa, I'Ie OPUBOMUTCS KaTaJOT HEMOTBIKHBIX
3Be3N, aHAJOTWUYHHI KatajgoraMm lIltonemesa m AGy-m-Xyceii-
Ba Cydum, paGorasmero B [llupasze B X B. B KaTamore yxaszamsi.
1029 sBesn, ux o0mue HOMepa IO KATAXOTy U IO JOJIT0Te W WX
HOMepa B CO3Be3[UY, UX DKIWIOTHIECKUE KOODPAUMHATH A u [3,
UX ceBepHAsA WK I0KHAA CTOPOHA (YKasaHme KOTOPOI paBHO-
CHIBPHO YKABaHWI 3HAKA INUPOTH [) W (BeJUIMHA» 3BE3[HI
mo Iltronemero u Cydu, xapaxrepumsyeMas umciaoM ot 1 mo 6
(«3Be3ma mepBoOil, BTOPOH... MIECTOR BeJIWUMHEI)), WHOTHA CO
3HAYKOM «0ONBIIE» UM «MEHDBIIE).

B upemmcimoBuu K »TuM Tabirunam Bupysu nmumer:
«B »TEX TaGuuIax yCTAaHOBIEHH Te jKe IOJOMKEeHHUS 3Besf,
49r0 ¥ B KHHre ,AjnmarecT”, HO K HUM npHOGaBIeHH TpUHA-
ATaTh TPajyCcoB IO [OJNrOTe, 0 IeM OBII0 YIOMSHYTO PaHBIIe.
910 GBLIO CHeJaHO IOCie BechMa 3a00TIMBOTO MCIpPABICHU
UX 0 HeCKOJIHKHMM DK3EMILISAPAM B pA3HHX MePeBOfax W C J0-
0aBIIeHHEM TOT'O, UTO CJIEefOoBaJ0 H06aBUTh, IOCIE TOTO KakK
OHW CTaJIM IIOXOKAMHI HA 0pHUTUHAJI. MBI yCepAHO MCIpaBiain
7 10, uro Hamenx AGy-n-Xyceitn Cydm, Tak Kak, X0TA OH BU-
el HECOOTBETCTBMA, JOCTOWHBE MBYMIEHHA W IOPUAHUS,
9TO He MPOW3BEJIO0 HA HEero BHeYaTJeHWS W OH He B3I Ha cebsa
OTBETCTBEHHOCTH, 9TO0BI HCIPABHUTH BCE 8T0. ET0 ¢I0COGHOCTD
KPUTHIECKH PACCMOTPETh W MCHPABUTH 3TO BaTMHIO TO, UTO
0H, Osarofapsa yBajKeHWI0 X 3a00Teé T'OCHON, BEICOKOMY IOJO-
JKEHIIO 1 60TaTCTBY,, IPOMEHAJ TBEPAOCTH AYINHU, IPOHUIATeN b=
HOCTH W MOJIHOE COOKOHCTBYE HA JIeTKOCTH B peYax U MHOTOIUC-
JeHHHX OOMOMHHKOB. M3-3a CHIBHOTO pBEHHA COXPAHUTH

* Taum ke, crp. 272—273.
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9T0 HCKYCCTBO M BCe HpodYee, CBABAHHOE C HUM, f PACCMOTPEJ
GONBIIMHCTBO 3THX [HAHHHX, He IOJydas OT 3TOTO IOJIB3HI,
HecMOTpA Ha ocilabiennme QU3HICCKHX CHI K CTAPOCTHY L.

Ha crp. 118 mpmBememo HagYalo 3Be3gHOr0 KaTalora
Bupynn 2

3mecs «Hosmemox weOmb — llongpmas 3Besma, o Ma-
aoit Memsenumpl (HasBamme «Ho03/IeHOK KBIOIBY O3HAYAET,
9TO 9Ta 3Be3Na MOMOTaeT ONpPefeluTh HaupaBienme ma Mex-
RYy), «Temstay — 3Be3asl B m y Mamoit MenBeguimsr.

Ha pme. 26 BocmpomsBemeHa CTpAaHMWOA JTOr0 KaTalora,
OTHOCAMAACA K co3Besgumio Boxbmon Mensemgmupl, U3 pyKo-
mncu «Hamoma Mac'yma», xpasameiica B BpuTanckoMm Mysee
(JTommomn).

B 6-i rmaBe paccMaTpPUBAIOTCA MONOFKEHHSA HEIOIBHAKHBIX
.3Besg mo orHomeHwr K CoJHIY, M B TaCTHOCTH «CTOpaHEE»
3Besq mp: mx coenmueHmu ¢ ColHIEM.

B 7-i1 rnaBe X KHHTH paccMaTpPHBAIOTCA TelHaKAIeCKHE
BOCXOJIHI ¥ 3aXOMHL 3Be3[.

IBe mocmenume raasel X kHmrzm «Hamoma Mac’'yma» mo-
CBAMEHH (CTOSHKAM» JIYHHL M «aHmBa», MTPABIIAM BaKHYIO
POIB B MOWCIaMCKOR apabCcKOi acTpOHOMUM.

Croamku JIyHB, Kak MH y;Ke TOBOPHIH,— yYIaCTKH K-
JAOTAKE, TpoXomuMbie JIyHO# B TedeHwe CYTOK. JKIMITHKA
menmtTcd Ha 28 TaKMX YIACTKOB, OIPeAeNsieMHX TpyomaM:
3pesn. IlpuBemeM Ha3BaHWA MEPBHIX CEMHA (CTOAHOK» JIyHEBI
(B ckoOKax yKa3aHEI COBPEMEHHEIE HA3BAHUS OMPEeNaIuX
ux 3Besn): 1) «[IBa smaxa» (f m y OBmHa), 2) «Bpromro» (4,
e u p Osma), 3) «Ilmesms» (rpymma ums 6 3Besg — M U AP.
Tensma), 4) «Auxpmebapam» (o Temsna), 5) «Hpymor ms Bo-
nmocy (Tymammocts A OpmoHa, KoTopylo DBumpymHm cumran
3 sBesgamm), 6) «Xau'a (yu § Bausnernos), 7) «Jlokors» (a u B
Banzrenos).

BonpmuucTBO HasBaHuil CTOAHOK JIyHHI — mpeBHeapal-
CKOr0 MOPOUCXOKJeHUS, HEKOTOPHe CBABAHE C IPEICCKUME
cosBesguaMa. B 7-ii rmaBe Bumpymm mompobmo ommckiBaeT
cToAEKK JIYHH, a Tak;ke NPUBOAUT WX WHAWACKHE HA3BAHUA.

Crosamxru JIyrE paccmarpmBaroTesa Takike B «Hayxe 3Be3ny,
UM IOCBAINEHA IMOCTeIHAS riIaBa «XpoHoJoruu», 56-1 raaBa
«MNumumy u «Haura 06 yrognenuu cTosSHOK JIyHED.

HMomcnaMckue apaGsl CBASHBAIE C BOCXOMKIEHUAME T
3aXO0MICHUAME CTOAHOK JIyHB [OMKIJWBYI U BeTPEHYIO

1 «Kamom Mac’yma», ctp. 1012.
2 Tam e, crp. 1014.
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morony («aHBay ® «GaBapmx»), BCIEACTBHE 9Ero 3TH BOCXOMK-
NeHH A ¥ 3aXOKIEHHS WIPAId BayKHYI0 DPOIb B WX KA3HM.
ITosTomMy momciaMcKEme PYKOBOLCTBA IO ACTPOHOMEHM OGEIIHO
HOocmim HasBamusg «Huwmra o6 amBay. B 9-i rmaBe X kmmrm
«Hamorma Mac’yma» Bupyru mompo6Eo msmaraeT ydenme 06
aHBa W OPHUBOAUT TAOMUIE, B KOTOPHIX YKa3aHH BOCXOMK-
OeHUSA W 3aXOKJEHUA CTOAHOK JIYHEL W COOTBETCTBYIOMAL
EM TOTO0fa,

B 80-it rnaBe «HmUMAY B CBASH C aCTPOIOTMIECKAMHE TIPe]i-
CKa3aHMAME WHOUINEB, CBASAHHEIMA C KOoMeTaMu, BupyHH
OpUBONUT TabNUMy [OeCATH (BEICOKMX KOMET B BO3JyXe»
U CeMH «CpeJHAX KOMeT B BO3IyXe» 1.

Bupynw 6mn Takke aBTOpOM paAma He FOMeNIIAX N0 HAC
COUMHEHNH 0 KoMeTaxXx u Mereopax: «Huurm o6 yxasanum
BIuAHUsS HeOeCHHX [gBmemmit] Ha 3eMHBE COGHITH,
«O6 ompoBep)KeHWM IIYyCTHIX MHEHHH, IpPUIOIeAIIAX HA YM
HEKOTOPHM BpadaM, IO BONPOCY O 3BE3[aX, MOABIAIIUXCS
B Bo3myxe», Kuurum «Peupb o cBeTmiax, 06IagaloIfax XBO-
CcTaMu ¥ JOKOoHaMmy, « Huurm o [resax], cuaomux B Bo3gyxe
7 DOABJAIIMUXCS C BHCOTHD, «HEUTE 0 paccMoTpenum Toro,
garo rosopuir A6y Caxa Hyxu o magaromux ssesgax» u «Kun-
rm o6 ofCy:KOeHWM U3BECTHOTO MeTOa, YIOMAHYTOTO B
,2JHUre 0 HebecHBix aBjeHHAX”». Bupymu, Tak ke Kak ero
COBPEMEHHUWKW, CUUTAN, 9TO IBIIKEHHE KOMET MPOUCXOIAT
B BEPXHHX CJOSAX aTMOCQepEL.

ok ok

O6sop acrpomomMumdecknmx paGor DBupymm moxaswmBaer,
9T0 OH BHEC CYMECTBEHHSIA BKJIAJ IOYTH BO BCE pa3fellHl
actponomun. Mziosxenme BOmpoca 0 HENONBWKHOCTH M [IBH-
JKeHMU 3eMJIu fajke B TeX ero COYMHEHWAX, riae Bupymm
UpHJeP/RABAJICA OOMENPUHATON B €ro BpeMa TOIKM 3PeHHS
0 ee HeNONBWIKHOCTH, YKa3HBAeT HA TO, 9TO0 OH MHOIO pas-
MHIOLIAA IO 3TOMY HOBOXY ¥ OHJ BecbMa ONW30K K Hgee
OBWIKeHHS 3eMid. DupyHEH pemmi pPAN TeopeTWYeCKuX 3a-
mad cepUIecKoi acTPOHOMWYM W THOMOHHKN, CBSA3AaHHBIX C
TPUTOHOMETpHe#, W WIpOoBeJ pAA Ba)KHEIX U3MepeHHH yria
HAKAOHA SHIMOTWKEA K HeGecHOMY 9KBaTopy. Bmpynm mo-
CTPOMI TeOpHUI0 HepaBHOMepHOro fBmKenus CoNHIA W IPOBeI
pan mabmogerui ColaHNa m W3MepeHWH NPONOJIKATEIBHOCTH
rofga; Bupynm yTouHmi TaxiKe NTOJEMEEBCKYI TEOPHIO IBU-

1 «Aapmsa», crp. 535—537.
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eHus JlyHbl, BBeIA TpeThe HepaBeHCTBO JIyHEI, m HaGiio-
OaJ IJIaHeTH C IelJbl0 YTOYHEHWS UX [BUKeHHA. BechMa
mHTepecHE HaGIIOmeHWs nBera JIYHH BO BpeMs 3aTMeHHIA,
COJIHEeYHOM KOPOHH M 30[MAaKaJbHOTO cBeTa. DBupyHH yTOY-
HUJI I[OJOMKeHHSA pPAKA HEUOABIIKHHIX 3BE3[ W COCTABWII HO-
BBHIF 3Be3[HBIA KaTalior, a TaKyke HAOIIOAJ U IBITAJICSA Teo-
peTMYecKu OCMBICINTEH OBWHeHHe KoMeT. «Hamom Mac’yma»
Bupynn ma MHOTO cTONeTHil CTal OCHOBHHEIM PYKOBOJCTBOM
yuensix Buamxmero u Cpepmero Boctora mo acrpomoMum.
B caenymoomei riaBe MBI PacCMOTPEM acTpPOHOMIIEC KU
WHCTPYMEHTH DBupyHm, a cefiFac KpaTKO OCTAHOBUMCHA HA
COYMHEHUAX DUPYyHW, OTHOCAIMUXCA K- aCTPOIOTHH.

6. Acrpomormsa

Bompocsl, cBA3aHHBIE C ACTPOJIOTHEl, PacCMAaTPHUBAIOTCA
B XI wmure «Kamoma Mac’yma», B mgByx dactax «Haykm
3Besmy, B 80-i rmase «Mumumy, B page pasmenos «XpOHOIO-
THE» W BO MHOTHX TpPakrartaX BupyHm. 910 HeyIuUBHUTEIBHO,
TaKk Kak B CpeflHUe BeKa W Ja)Ke 3HAYUTEJHHO MO3THEE HOYTH
KasK[Iplii acTpPOHOM OBLI BEIHYIKEH 3aHUMATBCA acTpPONOrH-
YeCKMMY OpeACKa3aHmAMM, TOCKOJIBKY IpaBuTeNei, cybcm-
OUPOBABIIUX ACTPOHOMWYECKWE WCCIEIOBAHUA, HHTEPECOBA-
I He CaMH 3TH WCCJIEeHOBAHUA, a IIpeicKa3aHm:A.

X1 wxmwra «Hamoma Mac’yma» u omra ms gacteit «Hayrm
3BE3[» MOOCBAIEHH HATYPAJNbHON acTpPOJOTHH, T.e. pasfie-
JaM acTPOHOMUHW, TPAKTYIOIUM O COeJWHEHWAX CBETHII,
0 HaXOM[eHNAX UX B ONHOM 3HAaKe 30[0WaKa WJIA B 3HAKaX
30[uaKa, HaxogAmuxcd Ha Y, Y4, Y W T. . SRINOTUKEA
(¢B TpHUrOHANBHOM aCHEKTe», «B KBaApaType», «B TreKCaro-
HaJIBHOM aCHeKTe» U T. [.), 06 WX TPOXOKIEHUAX depes OIl-
pelieieHHbIe TOYKH WIM OKPY)KHOcTM HebGecHO#t cdepsi, 00
aCTPONOTHIECKUX ONePANUAX (AUPEKOIHN» U (IPOEKTHPO-
BaHWA nydei» («agecucy M «aKTHHOOOJIUA» AHTHIHHIX acTpo-
JOTOB) W O APYTHX ACTPOHOMUIECKUX BOIPOCAX, MCIOIB3Y-
eMBIX B (IOJUIHAPHOW acTPONOTHH», T.e€. B (UCKYCCTBE»
acTposiormIecKux mpenckasammit. Harypaabuoit actpoio-
rud mocBAmeH u Tpakrar Bupymu «Ilpoxoxmenmer.

Acrtponoruueckme OpelcKasaHWsa, KaK yKassBaeT bBupy-
uu B «Hayxe spesmy, momgpaspgensiorcs Ha 4 Kiaacca: 1) o co-
OHTHAX, OTHOCAMUXCS KO BCel 3emie, 2) 0 COGHTHAX,
OTHOCAIMUXCSA K ONHOH MM HECKOJHKAM CTpPAHAM WM I'OPO-
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maMm, 3) o cympbe OTHEIBHOTO 4eaoBeKa, 4) 00 ycmexe wWid
Heygade OTHENbHOT0 MEpONPHATHI.

HawuGomnee wactbie acTpoiormaecKwe mpefCKAa3aHUA ABYX
DOCTeJHAX KIaCCOB IPOUSBOAMIUCH CIEXYIOIIAM 06pa3oM:
YCTaHABIMBAJCA MOMEHT POKIEHWA YeJOBeKa WIN HATaIa
MepONPHUATHS, PACCMATPUBAIOCH DPACHONOMKeHWEe HeGEeCHHIX
CBETHJ B 3TOT MOMEHT M [eJajJuchb BHIBOOH O 6JIarompusAaT-
HOCTE WM He(JarompaATHOCTH TAKOTO PAacHoNoKeHus. BE-
BOMBL [leJIaiNCh HA OCHOBAHWY CJELYIOMUX OUePATEH: A
YCTAHOBJIEHHOI'0 MOMEHTA HAXOTUINCH (TOPOCKOI»— TOIKA
mepecedeHrss HKINOTHKEA C BOCTOYHOM 9YacThi0 TOPUB0HTA,
a TaKJKe TOYKU IepecedeHys HKINNTUKA C MEPUIHAHOM HIUIKe
ropmsoHTa (¢cepequna J3eMIm»), ¢ 3amajHOll YacThI0 TOPH-
30HTa («3aX0[») W ¢ MepULUAHOM BHIIIe TOPHU3OHTA («cepe-
muHa HeGay). Memmy KaskopMu [BYMSA U3 OTHX IeTHIPeX TOUIEK
OKIWOTUKY, HA3BBAEMBIX (KOJHINKAMWY, HAXOIWINCH eIme
oBe TOUKM SKAuNTUKA. Takum 06pasoM, DKIWNTUKA HeNuiIach
Ha 12 «acTpomormueckux [momoB». Ilpomecc HaxomeHUA
HeOoOXOMUMBIX TOYEK HA3BIBAJCA <SKBAJNW3AMWEH ITOMOBY.
«T'opocrom», «cepemuaa 3eMiam», «3aX0ly U «CepefmHa HebGa»
naBaam Hadalo coorBerctBemno 1, IV, VII m X momam.
HoMa ompemensim moJdoYKeHWs >Ku3HU, Gorarctsa, GpaThes
W cecrep, popjmTenei, pereii, Ooxesmed, Opaka, cMepTH,
OyTemecTBW, BJACTW, APY3eH, BparoB. 3aTeM AacTpPOJIOT
CMOTpeJI, TacTH KaKHX 3HAKOB B30JMAaKA [ONAJH B KaKue
moMa m B Kakux momax Haxoparca Comnne, JlyHa u mmaHeTs.
Hasxpgpid smak sogmaka W Kasjkgoe U3 YKa3aHHHEX CBETHI
CIUTANUCH OMATONPUATCTEYOIMUME HUIE He(IarompHATCTBY-
IOIAMA B TeX MM WHHX OTHOIMEHWAX. A Ha OCHOBAHWU TOTO,
B KaKdme [oMa ¥ KaKWe 3HAKU 30[WaKa ¥ CBETHJIA LONAJH,
IelNalcs BHIBOL O BOIPOCAX, CBABAHHHX C STUMH JOMaMH.

B acrtponormuecroit gactu «Hayxm 3Besny Bupymm mon-
POOHO W3IOMKUI TOTMEL ACTPOJIOrOB SIIUHACTHIECKUX CTPAH,
Wupnu, Npama m Cpemme#n Asum o6 acTpoJormIecKoM 3Ha-
YeHMA pa3NUYHBIX 3HAKOB B30[WaKa, CBETUI M [OMOB.

Texnwra acTpPOJOTHYECKWX NpefcKa3aHW#l ommcaHa bBum-
pyHE ciuenyiommM obpasoM: «Jlas Bcero cymecTBYIOIETo
IMeeTCs BpPEeMs eT0 IIepBOr0 HOSBJEHUS, OHO OHpeRelseT
TOPOCKOIl ¥ PACIOJIOMKeHue CBeTWI...» !. VI3 pacmomokeHmA
CBETWJI ¥ CO3BE3IUN OUPENeNAIOTCA «XallamyK», «TOMOBJIA/IE-
Kay, «bepymme Bepx», «Haps», «Zo0aBJIAIOINEE», (COKpAMA-

1 (Hayka 3Besm», cTp. 323.
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Iomue» ¥ «mpeceKalomme». llepedmcieHHBIe 3Iech TepMu-
HEL — TOYKHU SKIUNTHUKHU, OUpe[esisaeMble 9acTO ¢ HEKOTOPHIM
IpPOM3BOJIOM, HAIPUMEp «XaWiayK WMETCS B HATH MecTax:
mepBoe — BpeMsa mosasienus Coxnma -m JlymsE, BTOpOE —
KoHen, BupmMocTH JIymer mmenm, a CoxHma HOYBIO, TpeTbe —
Tpafyc TOPOCKONmA, 4eTBEPTOe — KPeGUi CHacThs, IATOE —
Tpafiyc COeIWHEHWS WJIW HPOTHBOCTOSHHUA JIYHB mepej poK-
JeHWeM, XaWlagk — OOWH W3 HWUX, OH OIpefelaeTcsa IO
CHemuajJbHLIM HpaB@iIaM» !; mO XaHIaKy OLpPeelNsaeTcs
«JIOMOBJIABIKAY.

Hanee ompepmensanack «mepeMeHa Iofa POKEEHUSY— MO-
MeHT, Korfia CosHIle HAXONUTCA B TOH Ke TOUKe SKIUNTUKH,
9T0 W B MOMEHT, MJA KOTOPOTO COCTABIAETCS TOPOCKOIL;
II0 mepeMeHaM TOM0B ONPeJeNsAIACH ACTPOJIOTMIeCKUe OIe-
panum, KOTOPHM IOfBeprajuch HOJYIeHHEE TaHHEE, B pe-
3yJabTaTeé Yero ATH JAHHEE CHAOKAJIUCh IUCIOBBHIMU Xapak-
repucTuKamMu. M3 »THX mogYac mpOTHBOpETAMEX ApPYT APY-
Iy «yKa3aHUA» PABIWYHEIX CBETWJ W 3HAKOB 30[MaKa IOLY-
JaJloch OHpefelieHHOe NpefcKa3aHue.

CymmocTh acTposiorum BCKpHBaerca Bupysw B mocien-
HeM Bompoce «Hayknm 3Besny: «Uto Takoe yragbiBanme CKpPHITO-
ro m 4TeHdWe TAWHBIX MbIC/Ieli? YTamBHBaHWE CKPHTOI'0 OTHO-
CHUTCA K TOMY, 9TO CKpHITO, HAaOpUMep CHOPATAHO B KyJaKe,
YTeHWEe TAWHBIX MBICJIEH OTHOCUTCA K MBICJIAM, 32 yMaHHBM
CIpamuBamMuM. AcCTpojoru, mMelmue OONBIIYI0 IPAKTH-
Ky, 09eHb OHCTPO MOHWMAKT BCe OOCTOATENBCTBA, TaK 3KE
KaK MHOTOYWMCJIEHHB yHadW TafajblIWKoB 6iarogmaps ux
clIoBaM, KOTOPHMHE OHFM NOJB3YIOTCH, 3aJaBas BOLPOCH,
U WX BHUMAHWIO KO BCeM yKasaHWAM ¥ fe#icTBUAM [cmpamm-
Batomux]» 2. Takmm oGpasom, Bupynu peKoMeHIyeT BHEMA-
TeJIbHO HAGJIOFATH 3a BCEeMH YKA3aHUAME U [eHCTBUAMHI
KJIWeHTA, 3a[aBaTh €My [ONOJHUTEIbHEE BOIPOCH, BHIAC-
HATH BCe 00CTOATENBCTBA fella W IO CYMmecTBY 0e3 HabJIio-
OeHWA CBETHJ NPHUXOAUTh K HYKHOMY BHBOAY. A Temepb
MOJKHO, Hafume;KammM o6pas3oM BHOWpas XalIamx U Apyrue
aCTPOJIOTMIECKUe IJIEMEHTH, MOJYIUTh KaK pas TO IpefcKa-
3aHWe, K KOTOPOMY acTpoJIOr LpHIIeN 3apaHee.

IIpu srom Bupysu cuwran HeoGXORWMBIM BHOOJIHUTHL BCE
acTpOJIOTWIeCKre OMePamyuyi ¥ HOJYIUTH TPeOyeMHi BHBOJ
Kak «opurosop 3sesmy. O Tex acTpomorax, KOTOphe He BEHI-

1 «Hayra 3Besmy, cTp. 323.
2 Tam ke, cTp. 332.
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HDONHAKT STUX yCJaoBWit, BupyHE roBopuT B IpepmociemHeM
Boupoce «Hayrxm 3Besmy: «Yro Takoe mpasgmasa sagaua?
Ee masmBaoT Tak, a Takxe ,Bceobmei 3amaueir. Corsiacuo
KHATAM MHOTHX AacTpPOJIOTOB 9TO — CJENOBAHUE IPOLenype
OJHOM 3afa4él IPH peIleHuW APYroil, HampHMep YCTAHOBJe-
HEe Topockoma TpeGyemoro BpeMenw. OHE OpOBepPAIT ac-
MeKTH, KaK A POJKIEHHsA, W MeJai0T BEIBOMH, Kak o6 ocTaB-
IIeMCS CpOKe JKW3HE W 0 moxoskeHmsaXx B HeM. Cpemm mHux
EMEITCH TaKWe, KOTOpPHE YBEIMIMBAIOT [XaparTepmcTurm]
POKIOEHMH, mMoJMydasd 3a CYET HTOTO HCTEKIOYI0 YACTh KU3HU
CIpPAIIMBAIOMEro. XaIIBUTCKWE acTPOJIOrd, CKIOHHBIE K 00-
MaHy, KOI[ja UM 3aJaeTcs BONPOC, MPUKA3HEBAIT CIPAIIABA-
I0IIEeMy BEpPHYTHCS W COATh TPU HOYH, U COCPETOTOYATH CBOE
BHUMAaHWe Ha 3TOM B TeYeHWEe [NHA, W TOJHKO IIOCIE BHTOrO
safaBate Bounpoc. f1 me 3Haw Gojee rpyOBIX yTBepIeHW
B 9TOM [ejie, KPOME COBEPINEHHOT0 HPOM3BOJIA, TAK KAK OHH
ABHO IIOPOYHEI; KOU[A jKe WX IpefCKa3aHmA He COBBAITCH,
OHH T'OBOPAT, 9T0 CUPAMMUBAIIIAN UCKASHI TO, 9TO eMy CKa-
samm» 1.

«AcTponorn, CKIOHHEE K 0OMaHY», 0 KOTOPHX IHIIET
Bupynn, mom sumom pemenwsa opmOM 3amadd QaKTHIECKH
pemarnT COBCEM Apyrue 3afadd W IOIPOCTY MOPOYAT TOJOBY
KjumeHTaM. XaMBUTAME DWpPYHEH HasHBaeT TeX, KTO CUHUTAJ
fora ofrafaomuM YeTOBEIECKUMYU W MOPAIbHEIME KadecT-
BaMu; B « X POHOJOTUWY OH HA3HBAJ UX (HEOTECAHHLIME XAaml-
BUTAMM.

BHEYKIeHHNA COCTABAATH AaCTPOJOTWIECKNE IIpecKa-
3aHUS NJIA TeX, OT KOro OH 3aBmces, DUpyHEM ACHO BuUel
B3TOPHOCTb JOTM ¥ HPWHIWIOB ACTPOJOTUYECKUX HpemcKa-
3aHUA. OH OTKPHTO OCYKAAJ acTPONOTHIECKHWE MpefcKasa-
mua B «[eomesmmy: «Bemp MCKycCTBO HpejcKasaHMii BooGMme
mMeeT ciaalble OCHOBHI, KAk ¢Jalbl ¥ HCXOIAMUe U3 HUX HPO-
¥“3BOJHEIE modoKeHusA. Vsmepenwus, [mpoussomumeie] B mem,—
CyMOYpHB, ¥ IpeNNONOKeHHS OpeobIafgaloT Haj [[0CTO-
BepHHM 3HaHZeM. U ecim mpesMeToM [acTponoruum] SBIIAIT-
cs1 [pasamamsie] Quryps pacmosoKeHHA CBETHJ, BO3HUKAIO-
mye B 3aBECUMOCTH OT [Touek] camoii cepsl miam OT ee COOT-
HOMEHWA ¢ TOPH30HTOM, TO HHKOT/IA OHA HWYEro He [acT,
€cJ¥M 3TOT IpeaMeT ee OymeT HeBepHBIM.

Ho xax ke sTor mpemmer MokeT OHTH BepPHEIM, KOI[a
HEM3BECTHO MecTOHaxosxieHme [00BexTal, IId KOTOPOTO Be-

1 Tam e, cTp. 332.
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OyTCH PacdeTsHl W KOTOPOMY WpPEICKAasHBaeTca cyabba mmo
ropocKomaM ,COeOWHEHWU W ,BCTped”, W KOTHA HeACTBU-
TenbHEle [monosenusa »sTmx $urypl mpoTHBOpedaT WCHONB-
syeMeiM! A ecam, HecMOTps Ha 9TO, [ropockomsi] Bce sxe
OKa3HBAIOTCA BEDPHBIME, 3HAYWT, HpeMeT NAHHOIO L UCKYC-
cTBa“ — pacdeTHl acTpPOJOroB, a HE MeCTOEaXOMKIeHme u
¢opmsr [pacmosnoskenusl cBeTms, 9TO B KOHIE KOHIOB J0-
BeJieT aCTPOJIOTOB, €CIM OHE GYAYT YHOpCTBOBATH [B dTOM],
IO MOJHOTO momobmsa acTpojoruu [ragaHuio] mo JIWHWAM
BOCBMUTPAHHUKA C BHIOAJEHWEM CYIACTIUBHIX, OCTEperaiomux
W HOYpHHX Opef3HaMeHOBaHWI» 1.

«Pacgersr acTpoIoroB», 0 KOTOpHX 31ech numeT bupynu,—
aCTpPOJIOrMYecKWe OIepamuy, IO3BOJAIONIWE  aCTPOJIOTY
OOJNY4WTh B KAaveCTBe (IPHTOBOPA 3Be3[» 3apaHee H3BECT-
HBIA BHIBOJ.

B opemuciosum Bupysu ® ero «Bubmnumorpadum», Kar
MHL yKe YIOMUHAJIW, TaKKe CONEePIKUTCA OCYKIeHUe acTPOJIO-
rum,

Bo Mmormx MecTax CBOWX AaCTPOHOMWYECKUX COYMHEHUH
Bupyau kpurmkyer acTposoToB 32 WX aHTHHAYYHEE YTBEDK-
menusn. Hampumep, 8 VIII xuure «Kanona Mac’ymay Bupynu
mucan: «Eme Gosee maleKo OT HUCTWHH MHEHWE O TOM, 4TO
Conmny u Jlyme mpucym GesEii mBeT, €CJIU OHE HAXOMATC S
B lomoBe, u wepHSLA, eciw oHE — B XBoCTe. JTO MHEHUE
BO3HUKAeT U3 MOPOYHBIX BO33PEHWi, MAYIMUX HEe OT PeJIUTHH,
a or mcKyccTBa mpurosopos [3Besml» 2. Ilpamomy pasobia-
9eHII0 METOJOB acTPOJOTOB OBLI, MO-BHEAUMOMY, IIOCBAMEH
tpaktar Bupymm «IIpemocrepeskenre mpoTUB HCKycCTBA 00-
MaHa, T. €. IPUTOBOPOB 3BE3[.

1 «Teopmesmsan, crp. 260.
2 «Kamom Mac'yga», ctp. 929—930.



F'naBa gerBepTas

AcTpoHOMHYECKHE HHCTPYMEHTHI

AcrponoMmUecKUe WHCTPYMEHTH He CJIYYailHO HA3HBAJH
B CTAPUHY WHCTPYMEHTAME MATeMATWIECKEMH: OHE IIpeJHa3-
HAveHbl [Jd pemeHusA 3afad acTPOHOMME, a LPWHOWND HUX
neficTBEA OCHOBAH Ha 3aKOHAX MaTeMaTWKW. Bce JoTelecKo-
ImYecKyue HHCTPYMEHTHI, IPUMeHAeMEe B aCTPOHOMUM C [IpeB-
HOCTH, 10 XX KCHCTPYKIMAM I METO[laM HCIIOJIb30BAHNA MOKHO
pas6éuTh, HA IATH OCHOBHEIX BUEOB: 1) colHeunble wHCTPY-
MeHTH — TeHeBHe W JydYeBble, 2) OUONTPUNHbEIE — KPYTo-
Bble ¥ JumHeiiHble, 3) AUONTPUIHO-MoAenupylomme, 4) Mo-
meadpyomue (IeMOHCTPANUOHHEE) WHCTPYMEHTH M O) HpH-
GOpH [JiA ompenefieHVd BPeMeHU, OCHOBAHHEE Ha W3MEPeHUN
H3MEHANIMUXCA 005HeMOB HANOJHAIIEr0 BeIIecTBa.

Vuaense cpemmeBeKoBoro BocToka 3HAYMTENBHO YCOBEp-
MeHCTBOBAJNM AHTHYHBIE ACTPOHOMWYECKNEe HHCTPYMEHTH M
paspaboraium HOBHe, OpPHTWHAJIBHEE KOHCTpyKouu. llourm
y Bcex actporomos VIII—XV gB. ME BCTpeTaeM coenmaabHBIE
TPYIHl, MOCBAMEHHbIe aCTPOHOMUYECKHAM WHCTpyMenTaM. He-
KOTOpHIE aBTODH ONWCHEBAIT COGCTBEHHEHE KOHCTPYKIWH,
npyrue — jgaoT o0obmartomue 0630pH HHCTPYMEHTOB TOTO
unu mHOro BHAa. Takme 0030pH IMHPOKO WCIOIL30BAINCH
B Ka4YecTBe PYKOBOJACTE NPH W3TOTOBIGHWM ITUX HHCTPY-
MenToB. CoBepmieHCTBOBaHWE TEXHWIECKOT'0 MAacTepCTBA M
KOHCTPYKTHBHBIX, CXeM [aBajl0 BO3MOKHOCTH aCTpPOHOMaM
THOBBICUTH TOYHOCTH HAOIOMeHHIIA.

Bupysu, npupmaBas G6oipimoe 3HAYeHWe HPABUIBHOCTH
aCTPOHOMUYECKNX HAGIONeHUH, HA KOTOPHIX OH OCHOBHIBAI
CBOW TeopeTmYeCKWe BHIBOJBI, MHOTO BHUMAHUA YHEIAI TEO-
PUM ACTPOHOMUYECKWX WHCTPYMEHTOB, NPAKTUKe WX H3-
TOTOBJNeHWSA H MeTojmKe paborsl ¢ mHmMu. OH cdmras, d9To
BBICOKO# TOYHOCTH Pe3yIhTaTOB HAOMIONEeHWH MOKET JOCTHT-
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HYTH IHIb TOT, KTO HApPAAY C aCTPOHOMHIECKOH Teopmeit
(3HAET aCTPOHOMUIECKWE MHCTPYMEHTH, yMeeT UX YCTAHOBUTH
v ofpamaTrbCsa ¢ HAM®» !,

Cospannrie Bupyau wmHCTpyMEHTH @ paspaboTaHHEE UM
MeToAbl HAGIIOJeHUH MO3BOJIUIN YIGHOMY JOCTUTHYTH BHI-
COKOM 10 TeM BpeMeHaM TOYHOCTH m3MepeHu#. Har MH
YBUAEM B CHEAYIOMEH TIiaBe, HOTPEIIHOCTH OHpPEeeJIeHUs
MUPOT OYHKTOB B OOJNBIIMHCTBE CJIyIaeB He BHXOIWIa 3a
upeneast 1°. Bupynu me TombKo paspabaThiBaj HOBBIE KOH-
CTPYKINY HHCTPYMEHTOB, HO 3a49acTy0 W CaM Yd4acTBOBAI
B WX marotopieHnu. MH yKe yIOMHHANH, 9TO B MEPBEIE T'OMIEI
npeGbiBanuA B ['asHe 0H He MMes WHCTPYMEHTOB W BHHYKIEH
OBLI caM WBroTOBJATH WX, MCHOJB3YA TO, ITO GBLIO HOJ pyKa-
Mu. BecbkMa BepoATHO, 9TO HABHIKH B W3TOTOBIEHUH HHCTDPY-
MeHTOB BupyHsm yracaemosan or csoero yaurens V6m Upaxa,
cpenu MHOTOUWMCIEHHEIX TPYHLOB KoTOoporo Obl u Tpakrar «Tex-
HUKa W3TOTOBJIEHHS acTpoiabum» 2. B sToM orHOmMEHHH
Gonbimoe BIuAHWE HA Bupymum orasan m XOMKeHIW, C KOTO-
pEM oH cOnmsuicsa B Pee m KOTOporo 04eHD BHICOKO MEHWI,
CIATAS €r0 (MCKIOIUTEIHHBIM ABJIEHNEM CBOGH SIOXW B fele
W3TOTOBJIEHHS acTPONAOWi U Apyrux HWHCTpyMeHTOB» 3. Ma-
cTepcTBO caMoro BupyHH GBIIO B CBOIO 04epefib TaKsKe BHICOKO
onereno yuensiMu, Hanpumep, Baiixakz B «Acropuu Mac’yma»
omeasi, 9T0 W3 KHuTH Bupymm «AcTpoisbumy w Hm3 APyrux
€r0 TPYHOB «ACHO BUTHO, YTO 9TOT COBEPUIGHHBIH YIUTENH
GBI TaKHM jKe ABTOPUTETOM B HAYKaX YMOIOCTUTAEMBIX
H TOBECTBYEMEIX, KaK ¥ TOCIHOJWHOM TOr'0, 4TO OMLYIIAETCH
9yBCTBAME ¥ CO3[a€TCA IeI0BeYeCKUME pyKamu. B Bocmpo-
W3BEJICHUN HCKYCCTBEHHEIX BeMEH HPAKTHIeCKOTO MOPATKA
OH JIOCTHUT TOrO, 4TO ero msobperaTelbHas pyKa CTOJIb Ha-
IAAMHO MOKa3aja Ha HECKOJBKHUX Tabawmax pasmensl Hebec
W KapTH 3Be3f, 9TO KaK OyATO Bce HeGECHBIe CKPIIKAIA
OBLIM OTKPHITH MmEpef ero MyXOBHBIMEU OdaMmy .

Ilepeancusis B8 «Bubnmorpadumy csom Tpyne, Bmpysm
Ha3BaJ OATH COYWHEHWH, «KacalomUXCA acTPOHOMUIECKUX
ZHCTPYMEHTOB ¥ paGorsl ¢ mHmMmy. Iro-«Mcdaepmarme Becex
BO3MOSKHEIX €HOCO00B B HOCTpoeHWHW acTponxsbminy («Actpo-

1 «Xporosorus», crp. 227.

2 CMm. II. I'. Byaeakos. Yka3. cod., cTp. 11.

3 «T'eomesms», cTp. 136.

4 ITmr. mo: A. A. Cemernos. Bupynm — BHpanomuiicd yIeHBH CpefHe-
BeKOBb.— B KH.: DBupyHm — Benuruil y4YeHHH CpefHEBEKOBBA.

Tamxkenr, 1950, crp. 30.
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1s6umy), «Kaprorpagmsay, «O ToM, WTo mpeBpamaeT HOTEHIUIO
acTponsbum B NeHCTBEHHOCTHY, «O mpuMeneHmHE C(eprIeCKO
acTponabumy m «OG 00JerdeHNY WCHPABICHUS acTPOAAOHU U
meicTBui ¢ [acTponabmaME], COCTABIGHHHIMEA W3 CEBEPHOU U
1o3xu0iy. Coxparmancs eme « [pakrar 06 acTpoasbmmy («AcTpo-
as6us1y) m HeGoapmoe coumuenme «Pacckas o6 muHCTpyMeHTe,
nmassiBaeMoM @axpmeBsiM cexcraTom» . Jlsa Tpakrata 00
actposasbmm Grinu manmcaus V6E pakom «sa mvMs» Bupynm.
PaccMorpeHnio KOHCTPYROUA pPABIHIHHIX ACTPOHOMAIOCKHUX
HHCTPYMEHTOB H HAOMIOJEHHAM C HEME WNOCBAMEHH MHOTHe
crpaunnsl «Hamoma Mac’yma», «Hayxm 3Besmy, «I'eomesumy u
Opyrux coumeeHmit Bupynm.

O6cToATeIbHEIE ONWCAHHA DUPYHE MOCIYKHIN BayKHEIM
WCTOYHAKOM Ipum moproroske AGy-i-Xacamom Anm an-Ma-
parkymu (XIII B.) ero 3mamermTOro Tpakrara 00 acTpOHOMH-
9eCKUX HHCTPYMeHTax. llepeBof IePBOM IOJOBHHE 3TOTO
TpaKTaTa Ha (QpaHNy3CKUi ASHK, BHmoimenHslii B 30-x ro-
max XIX B. #H. Cemmito ?, mpuBleK BHUMAaHHE €BPOIECHIEB
K BOCTOYHHM wmHCTpyMeHTaM. B Hagame XX B. HECKOJIBKO
crateit 00 mHCTpyMeHTax bBumpymm, ommcaHHHX B «AcTpo-
nabmax», onybamkosanl J.! Bumeman. Csemenmsa o0 mHCTPY-
MeHTaX, ommcamHHX B «['eomesmm», TpHBeNeHH BO BBOJHOM
cratbe m KommenTapmax II. I'. Byaraxkosa k stomy Tpyny 3.

B macroamei# riaBe pacCMaTPHBAKOTCA BCe OCHOBHEIE
HHCTPYMEHTH, KOTOPHIME IOJb30BaJca BupyHm B acTpoHO-
MHUYeCKO#l TPAKTWKe W KOTOpHE YIOMUHAJ B CBOHX TPYAaXx.

1. Conneynbie WMHCTPYMEHTHI

ConzeuHEle MHCTPYMEHTH [0 OPWHIUIY AeHCTBHA MOMKHO
HOJpasieinTh Ha [BE TPYHOE: a) TeHeBHEe HMIN T'HOMOHHEIe
WHCTPYMEHTH, OCHOBAHHBIE HA M3MEPEHWH B OIpPeeJeHHBIH
MOMEHT BEIMYUHEI ¥ HANPABJICHHA H3MeHAIOMeHcA co
BpeMeHeM TeHH, OTOpachBaeMOdl HA IOKaly OCBeIIaeMbIM
ConHmeM DTpAMOJIWMHEHHEIM CTEPIKHEM — THOMOHOM; 0) Iy-
9YeBble MWHCTPYMEHTH, OCHOBAHHEE HA W3MEPEHHH B OLpefe-
JeHHBI MOMEHT HA IIKaJe NOJOMKEeHHS (W3MEHMIOMEroc s

1 TlepeBox »roro Tpakratra — Ha cTp. 137—138 mHacroame# KHWIH.
2 Traité des instruments astronomiques des arabes composé au treizié-
me siécle par Abou Hhassan Ali de Maroc... traduit de 1’arabe
sur le manuscrit 1147 de la Bibliothéque Royale par J. J. Sédillot
et poublié par L. A. M. Sédillot. Paris, T. I, 1834; T. II, 1835.
8 I1. I'. Byaearos. Ykas. co4., cIp. 52—53.

5 B. A. Posendeann u Op. 129



CO BpeMeHeM) COIHETHOro OJmKa, 00pasyeMoro JIydaMd,
OPOXOAMUMY 9Yepe3 CIeNUANbHOE OTBEPCTHe.

T'HoMOEH mpefcTaBisser co6OH BayKHEHIIYI0 COCTABHYIO
9aCTh TEHEBHIX COJHOYHBIX HHCTPYMEHTOB. 1eHb THOMOHA
OBUWIKETCS MO IJIOCKOCTH MHCTPYMEHTa W ONHCHBAET KPHUBHE,
ABIAIOIMUECA KOHWIOCKAMHE CEOYeHWSMHE — JIHHUSIME Iepece-
9eHUA BTOH IJIOCKOCTH M HAKJIOHHOTO KpPYroBOrO KOHYyCA,
BePIINHON KOTOPOrO SBJIAETCA BEePIIMHA THOMOHA, a OCHO-
BaHMeM — Kpyr smmmMoro npmienus CodEnma ma nHeGecHON
cepe. Bupymam mmcan o rmomome B 11-ii rmase IV kumrm
«Kamorma Mac’yma»: «Cmemyer mpemcraButh cee KOHeIN T'HO-
MOHa KaK OOMYI BePIIHHY [ABYX CHUMMETPHYHHIX KOHYCOB,
PACHONOKEHHEX TaK, 4T0 HMX OCHOBAHUAME SBJISIOTCA [BA
Kpyra, Haxofsgmmecs mo obe CTOPOHEL OT BKBaTopa NHA,
trak 4T0 ecam Conmme ofpamaeTcsa OO OTHOMY W3 BTHX KpY-
TOB, TO ero JIydY, OPOXONAIMUA MeKTy BEpPIINHON I'HOMOHA
U 3THMH KpyraMu IO COefUHAMeH WX [OpsaMoi] IwWHHUH,
ONMCHBAaeT KOHYC, Ha3HBaeMHH KoHycoM iayda. Kcaum nBm-
TaTbCA IO HANPABJIGHWIO Jyda, MOKHO NOCTHTHYTH COOTBET-
cTBeHHOM [TouKE mal OKpYRHOCTEH HAPYroro Kpyra, Tak Kak
BePIINHY THOMOHA MOYKHO IPHHATH 3a HeHTp Mmmpa. Ilomyua-
0mMuiAcsa TaKuM 00pa3oM KOHYC Ha3HBAaeTCs KOHYCOM TeHH.
IInockocTs ropmsoHTa IEpeceraeT ero IO ABYM IPOTHBOLO-
JOKHEIM BeTBsAM rumnepGoasl. Ilosromy KoHen TeEwm [rHOMO-
Ha] ommcrBaer mHa obmraemoii wactm Semiam runepGolny,
cTpeda KOTOPOM — JWHEMS MepHAWaHA, & KOHeN IOJYyHeH-
HOH TeHM coBmajiaeT ¢ ee BepmuHoi. [losToMy oma sBasgercsa
caMoli KOPOTKO¥ TeHbIO B TedeHme AHA. UTo Kacaercs [MecT-
HOCTeH], He mpmHaIe;kamux K obumraemoinr gactm [3emim],
MEPOTH KOTOPHX HE OrPAaHWYEHHl [OMONHEHWeM HAWOOIb-
mero CKIOHEHUS B CEBEPHYIO CTOPOHY, TO KOHEN TeHH TaM
ommcHBaeT mnapaboias, rumepGOJE, JIIMHCH X KPYyrm» ':
Ha «obmraeMoit wacTHm 3eMiam», T.e. HpE IMHPOTEe ¢ MeECT-
Hoctm, Mempmed 90° — &, KoHen TeHH THOMOHA ONIHCHEBAET
rumepGonxy, Ha moaspaoM Kpyre (¢ = 90° — &) om ommcH-
BaeT rmmepOoxy miam mapabody, a 3a DOMAPHEM KpPYTroM
(p >90° — &) om onmcwBaer rumepboiy, wmapaboxy man
sanunc. Bonee mompobuo Bupynm m3iomuma sToT BOmpOC B
«T'rOoMoHmKeY.

Tak Kar TeHE THOMOHA HAa TOPU30HTAIBHOHR U BePTHKAIb-
HOfl NIJIOCKOCTAX SABJIAIOTCS COOTBETCTBEHHO KOTAHTeHCOM

1 «Kamor Mac'yma», crp. 423.
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# tamrescom BHicotTs Commma (OTHy)J;a u mpomcxofmAT Ha3B4-
HOA OTHX IFHWH (ILIOCKAas TeHby W «o0pameHHAas TEHBY),
THOMOH MOKHO TaKyKe OTHeCTH K YIJIIOMEDPHHIM HHCTPYMEHTAM.

Iupoxkum wmemonb3oBanmeM Ha BocToOKe THOMOHOB [
pemeHus pPasHOOOPA3HEIX 3a7ad ACTPOHOMHHE OO0BACHAETCS
¥ pasHooGpasme KOHCTPYKTHBHEIX DENIEHAN WX YCTAHOBKH,
Tak, B «I'eomesuny Bupynu oumcanm cBoeoOpasHEIE I'HOMOH
Ioas maMmepenms monymenuo#n BHCOTH Conmma: AGy-n-@amn
ube an-‘Ammp «semen moctpoutb B Pee creHHON HHCTDY-
MEHT U YCTAaHOBHWJI HA HEM HSMEpPHTENbHYI IIKAJy, NHa-
MeTD OCHOBAHUA KOTOPOH — TPH CJIOKEHHHIX BMECTe HAJbIa.
On mamepsan [monymerny0] TeHb OT CTEHH ¢ IOMOINbI0 HHUTH,
[mBurapmeiicsa] mocpenn msmepurensy 1.

T'aomon mpmmensanca BupyHm m nns HemocpeicTBEHHOTO
H3MEDEHUS IIHPOTH MECTHOCTH. IJTOT HHCTPYMEHT, WO ero
ONHCAHUIO, WHPEACTABISeT KBAApPATHHIH MUT C IePUeHIUKY-
IApHHIM K HeMY THOMOHOM, pasfeleHHHM, KaK o0O0bYHO,
Ha 12 «mambmes», 6Y, «crymumy, mam 60 wacreir. o yera-
HOBKE I'HOMOHA Ha INATe W3 TOIKK €T0 OCHOBAHHSI PACTBOPOM
OUPKYNIs, PaBHHM (ImMIOCKOM Temmy cliaoumenmsa Conuma
B TAHHBIA [eHB, OMUCHBAETCH OKPYIKHOCTD. «3aTeM, — IHCAT
Bupynn,— nocTasuM mecT B 9TOM MEHTPe MOJ IPAMEIM YIIOM
¥ YCTaHOBHM INUT ImOmEPeK WMOJYJeHHOHW JIWHWH, TO eCTh Tak,
49TO0H ero Kpait Kacajcsa JmEmE paBHOmeHCTBHA. 1llect MEI
DOJKHEL 00paTHTh B CTOPOHY TOTO IOJIOCA, e CKIOHEHHe
ConHma. 3aTeM MOHEMHOTY HadYHeM MOBOPAYMBATH IIUT Yepes3
9TOT Kpail, He Hapyllasd ero HapajlielbHOCTH IWHUH PABHO-
"IHeHCTBHA W He OTPHIBAasA ero oT Hee, mOKa Kpai TeHH [oT
mecta] He [OCTHTHET JUHMHA HAYEPTAHHON OKPYKHOCTH.
VYrom, o6pasoBamHEI/ IMUTOM H IJIOCKOCTHIO TOPU3OHTA,
OymeT paBeH [ONONHEHWIO IOEPOTH [JAHHOTO TOPOMay 2.

Yron HaKIOHA IHATa K IJIOCKOCTH TOPH3OHTA OIpeie-
JAsSeTCS TeM YCJIOBHEM, 4TO IPOeKOHS THOMOHA, [JIUHY KO-
TOPOTO MOKHO 0603HAYHTEH 4eped [, Ha HePHeHTUKYIAPHYIO
K HeMy IIOCKOCTh paBHa [ ctg 8, rome 6 — cxmonenme Conn-
na, 1. e. ayanm Conuma GymyT mepeceKaTh THOMOH IIOf YIJIOM
6. Tax Kak m@T mepeceKaeT WIOCKOCTH FOPH30HTA HA (IH-
HOU DaBHONEHCTBUMY, HAYINEH ¢ BOCTOKA Ha 3amaf, TO I'HO-

1 «Teomesmsy, crp. 130, B mpumeuanmsax x «Teopesum» II. I'. Byuara-
KOB JaeT CXeMaTUYeCKWi 9epTesk 5TOT0 HMHCTPYMEHTA.

2 Tam e, crp. 151. CxeMaTHUeCKHH dUepTesX MHCTPYMEHTA IIpUBe-
nmen taxske II. I'. ByarakoBeM B nmpmMedanwsax K «I'eojesmmy.

131 5%



MOH HAXOAHTCS B IJIOCKOCTE MepPHAMaHA, W YKa3aHHOE YCI0-
BHe DAaBHOCHJIBHO TOMY, 9T0 IOUT MapaJjieleH IIOCKOCTH
He6OCHOT0 DKBATOpa, a THOMOH HANPABIEH L0 (OCH MHUpay.
Yron Memay miIocKocTAME HeGeCHOTO DKBATOPA W TOPHBOHTA
pasen 90° — ¢, Tme @ — mMEPOTa MECTHOCTH.

T'HOMOHB yCTAHABAHBANWCH HE TONBKO HA IIOCKHX MO-
BEPXHOCTSAX. DHDPYHEH CHOHCTPYHPOBAI HHCTPYMEHT, B KO-
TOPOM T'HOMOH, IEPEMEI[AIOIMIHCSI Ha IOXyIape, He TOJKeH
6Bl1 orTGpackHBaTh TeHb BOOOMmE — BHIOEpPATIOCh TaKOe €ro
mojoskenne, 4robsl om He pmapax Temdn. Cam Bupymm rak

Puc. 27

ommeas »ToT mHCTPYyMeHT (puc. 27) L: «MoKHO TaKMe B3ATH
OeJbHH Map W OOMECTHTHL ero Ha JI00YI0 WmIOCKOCTh, 6YIb
OHa mapajjelbHa WIN He mapaJIelbHA TOPH3OHTY, YKPEUIUB
ero Ha Hel TakK, 9TO0H OH He CABHUTAJICHA ¢ MecTa W He m3Me-
HAJ CBOEr0 MOJOKEHWs. 3aTeM HAN0 WSTOTOBWUTH POBHBLA
mecT ¢ OCHOBAHWEM, Kpas KoToporo [mmormo] mpmmeramm
OBl K MOBEPXHOCTH mapa [61arogapsa BOTHYTOCTH OCHOBaHUA],
cmvmerpuaHoi [Bemyrmoctm mapal. Ilect momsken crToATh
Ha OCHOBAHHMW IIOf PABHHIMEU YTIJaMH.

Ha mape oreickmsaercsa Ttakoe obpamennoe K Comumy
MecTo, Ha KOTOPOM HCYe3aeT TeHHb IIOCTABJIEHHOTO Ha HETO
mecTa. BoKpyr ocHOBaHWA mecTa OOHCHBAETCS OKPYIKHOCTH;
oTa [paboral mpomssogurca Tpm pasa B TeueHume AHA, U [Ha
mape] OTMeWAlTCA TPH LEHTPa OKPY/KHOCTeH, [ommcammbix
BOKpYr] ocHOBaHUA miecTa. J3aTeM BHUCKHBAGTCA IOJIOC
OKPYKRHOCTH, KOTOPas JOJKHA NPOATH Yyepes STU TPHU IEHTPA.
Or oxamerca mox semmToM CesepHOro mouaca.

1 IpuBepmer II. I'. ByarakoeuM B npmMmedanusx K «[eofesmmy.
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3aTeM HaxopmAT Ha Imape MecTo, [oTBeualomee CiemyIOme~
MY YCJIOBHWIO|: ecIii IOCTABUTh HA HETO IMeCT W OmYCTHTH
OTBEC ¢ OCTPOKOHEUHHIM [rpy3oM], OH [oJKeH ymacTh Ha
BePXHEH KOHeI mecTa, a ecjm yOparb ImecT, To OTBeC [m3
TO# e TOUKH]| [O/KeH OIIYCTUTHECSA B IEHTDP OCHOBAHHA
mecra. Torma meHTP OCHOBAHWS IIECTa SABUTCS TOYKOM, HA-
XofsAmedica moj 3eHATOM JAaHHOTO MecTa. Paccrosimme Memmy
Heli W MesKmy mepBoit Toukoi, [mamepemuoe] mo Goabmomy
Kpyry, 6ymeT MOmMOJHEHHWEeM IMHPOTH ropoga. Eciam ME BHY-
TeM ero W3 [eBAHOCTA, OCTAHETCH MMPOTA TOPOfa.

Ofa myTm mo CcyTm — OQHO H TO jKe, HO IIOCIeIHENA
JeTde W MEHee TPYNOeMKHil, KOTHAa eCTb B HAJWIAH IIOIXO-
OAmM@# TOTOBHEIM mapy l.

T'HOMOHHEIE WHCTPYMEHTH MHPOKO WCIOAb30BANHUCH B
OPeBHOCTH W B CPeflHHEe BEKAa [JisA OmpeJeJeHUs CTPaH CBeTa,
970, KaK WM3BECTHO, CJIYKAT HEOOXOOUMBIM YCJIOBHEM [JIA
IPHMEHOHAA MHOTHX ACTPOHOMHYECKWX WHCTPYMEHTOB. ITY
Bajauy, CTAaBIOYI0O OJaromapsa KoOMOmacy TaKoli IIPOCTOiA,
Bupyum ymen pemars muorumu cuocobamu. Tak, B 15-i raa-
Be IV wmmrm «Kamoma Mac’ymd» ou m3iaraer BoceMb CIIOCO-
60B ompefelieHds crpaH cBera. IIpmBefeM geTsIpe W3 HUX:
«Jlnsa ompeneneHnsa 3TOro He06X0AMO BEIPOBHATH HEKOTOPEIiA
Y9aCTOK HA IOBePXHOCTH J6MIN TaK, 9TO €CJIH HAJUTh Ha
HETO 4YTO-HEOYAb JKUAKOe — BOLY HIH [APYTYIO JKALKOCTD,
HaOpHAMEp PTYTh, IMOBEPXHOCTb KOTOPO# HEYCTOWYMBA, WIH
MOMECTATH HA HEM dUro-HUOY[Ah KaTAMmeecs, HalpaMep Opex,
MOJIO}KeHWe KOTOPOro [Tarske] HeycTOM4WBO, TO B3TO [Be-
MEeCTBO WU HPefMeT] MOKeT OTKIOHWTHCH B MI0G0M HAmpaB-
JeHWH, €CJH TOT, KTO PA3POBHAN YYaCTOK, MMEET TOYHYIO
PyRy. B xarom-HmOygp MecTe OJIOIMAOKE BEPTHKAJIBHO
ycTaHaBiauBaeTcsA POBHEIA cTonG. [amee mabmromaem moiy-
meunyio Bricory Commrma, m Korma Bhicora ConHma — Ham-
Gompmast 3a 9TOT [eHb, TO OT OCHOBAHWA CT0JAGA mpOBE/ieM
Yepes CepelmMHy IOUpPWHLE TeHHW, [orGpachiBaeMoi cromaGom],
JIWHAI, KOTOpPAsd pacceueT TeHb IO ee [JHHe [0 KOHIa,
¥ TPOJOJIKUM ee B 06e CTOPOHE. JTo U OymeT JMHAA HOJITHA.
Hepmocratok 9TOro mocTpoeHWs — B TOM, 4T0 HAH6GOJIBINAS
BHICOTAa 00HAPY;KUBAETCS OKOJIO MOIYNeHHOT0 Kpyra W B TeTe-
HUe Iejioro mpoMeskyTka BpeMen:m CojHme W3MeHsAET CBOM
a3HMYT, HO W3MEHEHHe er0 BHICOTH HEONLYTHMOY.

1 (Teopmesms», crp. 113.
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«pyroit m3 [sTEX cmocoGoB] cocTomT B TOM, 9TO YCTAHOB-
JICHHEII THOMOH JeJAT Ha [JBeHAANATh PaBHEX dYacTedl u
[B srmx emmEmMmax] ompejeNANT BeIWIWHY TONYAOHHON TEHH
B oroT Aenb. Ha paccroAHmEm momyneHHON TeHEW BOKPYT OC-
HOBAHHA THOMOHA ONMCHBAETCH KDPYT, W TeHb HAGIOXAETCS
[0 TeX MOp, IOKa ee KOHeI He KOCHeTCH OKPYYKHOCTH 3TOTO
kpyra. Torga K MecTy mepecedeHmsa W3 IEHTPA HPOBOAUTCAH
mpsaMas JIWHEHSA, KOTOpasA OPONOJKaercsa B 00€ CTOPOHEL.
dro m OymeT mOJNyHeHHAs JUHAA. IJTOT CIOCO0 HMMeeT [BAa
HeJ0CTaTKAa: OJUH W3 HEUX [3akmrodaercs] B ToM, 94To... BGIH-
8 TOJYHEHHOr0 Kpyra... B TedeHHe HEKOTOPOTO BpeMeHH
TeHb HE WM3MEHgeTcH mo Beamumae, Xxora asmMmyT [Commmal
W3MEHMETCA, W TeHb OTKIOHAETCA B 00€ CTOPOHHE OT IWHAH
monmua., BTopoidl HemocTaTOK COCTOMT B TOM, YTO OILyTHMOE
KacaHme KpPyra ¢ KOHIOM TeHH OTIHYAeTCA OT BOOOpasykaeMo-
ro, TaKk KakK OHO mpomcxXogut He B [ommoi] Touke m [wpomomn-
JRAeTCsA] B TeYeHHE HEKOTOPOTO IIPOMEKYTHA BPEMEHM).

«[Eme] ommu cmoco6 [cocTomT B] ToM, WTO B [AaHHHI [eHb
BHUMCJAETCA T€Hb [0T THOMoHA], COOTBETCTBYIOIIAs BEICOTE
[Conmnal, He mMelomeit asmMyTa !, mpmueM W BeamgmHa [sTOH
TeHm| ompepmesasercsa gacTAME raomMona. Ha stoM paccTosumm
BOKDPYI' OCHOBAHHA THOMOHA ONMCHBAeTCH KPYyr, W KOHeI
TeHW HaGIoaeTcA O TeX IOop, IMOKAa OH He BOMIeT B KPYT,
eCJd W3MepeHHme IPOBOJUTCA [0 NOJAYAHA, HIH MOKA OH
He BHImeT w3 [Kpyral, ecim m3MepeHHe OPOBONETICA IOCIE
monygaa. V3 momyueHHOR TOYKH BXO[a HIM BEXONA IPO-
BOJUTCA NHAMETDP KPYra; STOT AHAMeTp M eCTh JWHUA PaBHO-
memcteua. HemocraTok storo [cmocoGal] — B ToM, 4Wro oH
OTpaHWYeH OJHAM MOME@HTOM BPEMeHH W He TONHTCA A IpY-
roro MOMEHTa BPEMEeHH, W MOKeT OKAa3aThCH, UTO MOMKITATHCS
3TOT0 HEBO3MOKHO, HO 3TOT CHOCO0 — MeHbIIee 3110, I6M
TOT, OPH KOTOPOM MOJB3YIOTCS MOXyAeHHON TeHblo, Gaarofa-
pA GHICTPOTE HOBHMMKEHHA KOHIA TOHH 3[1eCh WM ME[IJIeHHOCTH
9TOTO [BUKEHHA TaM».

YeTBepTHifl cmoco6 «COCTOMT B UPHMEHEHWH KpyTa, W3-
BECTHOTO [moj HasBaumeM] WHAMHACKOrO. ITOT KPYT IEPTUTC S
Ha IJIOCKON IIOBEPXHOCTH, & B €ro IeHTpe YCTAHABIUBAETCS
raomor. OOGHYHO ero [eXaloT PABHEIM YeTBEPTH [MAMeTpa
kpyra... [lazee maGmrogaerca TeHb JTOTO THOMOHA BO Bpe-

1 Taxk KaK aCTPOHOMEI CpPeJHEBEKOBOr0 BoCTOKa OTCIUTHBANE ABEMYT
OT TOUKHW 3amana, CoNHIe «He HMeJI0 a3mMyTa», T. €. HMeJO0 HylIeBOU
a3uMyT, KOTZa OHO HAaXOAMIOCHh HAJ| INHAEH PAaBHOAEHCTBHUA (BOCTOK —
3amaf).
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M5 yTpeHHeidl DOJOBHEHH [Hs, KOTJa OHA yMeHbIIaeTcda W CO-
Kpalaercs, 0 TeX Mop HOKa He BoiifeT B Kpyr. B mecte
BXOJa TeHH B KDY [eJal0T OTMETKY U Jfajee HAGIIOAIOT
TeHh T'HOMOHA BO BpeMs BedepHe# moJoBHHH fAHA, [Kormal
OHA YBEJIWIMBAETCH, MO0 T€X IOP MOKA OHA HEe BHAMET U3 KpYy-
ra. llpm BEIXO0e ee 3a mpeedsl OKPYKHOCTH TaK:Ke JelIaeTcs
OTMETKA. OJTH [Be OTMEeTKH COeIWHAIOT NIPAMOR JIWHHeH,
ABJIAIOMEHCA XOPHOH ABYX CEeTMEHTOB; 9Yepe3 CepefmHb HX
OyT, CepefuHY XOpHbl W HeHTP HPOBONAT HPAMYIO JIHHHIIO.
IT0 — WONyNeHHAd IWHHAA, a [HaAMeTD, HepHeHIUKYIAPHIH

/3
[Aomor

Puc. 28 Boemox Janai

Belzad Aoppa Bzod

MeHi TMEHL

EpedUHD

Cebep Zapisl

eil, — nuumA papHOmeHcTBHA. OmHON m3 BSTHX TOUEK

¥ IEeHTpa JOCTATOYHO AAS TOTO, YTOGH OUpeNelnTh OCTAb-
HEIe, TaK KaK OHU NPOTHBOLOJOMKHE APYr ApPyTy» 1.

Peromenaysa mcmonp3oBaTh NiIA HaGIONeHNH «(MHIUACKAH
Kpyr» I caM NIpumMeHASA ero, BDHpyHu o6pamal BHIMAaHHTe
Ha HETOCTATKH 3TOT0 cmocoba.

«Bor wepre:x wmHmmitickoro Kpyra [pme. 28],— mmean
Bupyswm,— HemoctaTok ero B TOM, 4TO0 OH CTPOMTCH Tapaj-
JIed5HO [cyTOYHEIM] KpyraM W 5KBATOPY AHHA, TaK UTO KOHEI]
KayKMIOM W3 PABHHX TeHe# OTKIOHAeTCH oT [amEmnm] moxymEs
B CTOPOHY mo [nwHum| mepecedeHms MIOCKOCTH [cyTowHOTO]
Kpyra ® IJIOCKocTH Topm3oHTa. Ho B [eficTBHTeNBHOCTH
KPyroB, IapajlleJbHHX SKBATOPY AHS, HE CYMECTBYeT IIO
To# mpuamue, gyTo CoNHIE B CBOEM JBW;KEHHH BCEINa HeIIpe-
PHBHO HSMEHSET CBOE CKIOHCHUE B KayK[bIii MOMEHT BPeMEHH,
B 0COGEHHOCTH B TOT [MoMeHT], KoTOpHH HamGolee yhajeH
ot [MomernTOB] 060EX COJHOECTOAHMIIN 2.

Tar rak cyroumsle kpyrm Conmma Ha HeGecHo#l cdepe
. RQKIHIA [eHb MEHAIT CBOe MONOKEeHHe, M3MEHHEeTCH II0JI0-

1 «Kamon Mac’yma», cTp. 445—447.
2 Tam e, cTp. 449. Ha uepresxe BupyHm, Kak m Ha Bcex wepTeskax
Y4eHHX CpeJHEBeKOBOro BocToka, IO BBepXy.
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jKeHEe W rumep0osi Ha MIIOCKOCTAX COJIHOIHBIX 9aCOB, fAB-
NSIOMAXCHA TeHTPAIbHEIME HOPOSKIHUAME CYTOYHHIX KpPYIOB.
Ecnm mMbl oTMeTmM Ha 9THX THmepGoiaXx TOYKH, COOTBETCT-
BYIOWe OXHOMY W TOMY K€ 9YaCy, TO HOJYyYUM TaK HAa3H-
BAEMYI0 9acOoByI numEmi. (g W3MepeHHs BPEMEHH ¢ Io-
MOIIBIO0 COJHETHEIX JACOB CJEyeT MPOBECTH HA WX MJIOCKOCTH
9acoBhle JIMHWM, COOTBETCTBYIOMWE BCEM YacaM CBeTJIOro
BPEMEHH CYTOK. OTH 9aCOBEe JHHWY COOTBETCTBYIOT HE (IpPs-
MBIM» dacaMm, PaBHEM !/, CYTOK, a TAK HA3EIBAEMEIM (KOCHIM»
gacaM, PaBHBIM l/;, CBETJIOT0 WIW TeMHOTO BpPeMeHH CYTOK,
Koropsie B crpanax Bamxmero m Cpemmero Bocroka B cpep-
HOe BeKa OBUIM OPUHATH A W3MEPeHWSA BPEMOHH: [0 BTHM
gacaM OIpeleisAlnch W MYCYJbMAaHCKWHEe MOJIHTBEL W BCE
co0HTHA TpasKmaHcKo# xusum. «[IpsMEle» wack, OpEMeHSB-
muecs TONBKO- B aCTPOHOMHYeCKHX paboTax, Ha3HBAIHCH
TaX)Ke «PaBHOJEHCTBOHHEIMEU» (00a BHIA 9acOB IO IIPOLOJ-
KUTeJIBHOCTH COBHNAJAIOT B [HEA pPABHOMEHCTBHUI).

Paccmarpusas B «[eomesmmy ompejenenne pasHOCTHE FOJI-
TOT JBYX TOPOMKOB C MOMOIIbI0 HAGMIONeHWS JTYHHOTO 3aTMe-
HOS B 9THX ropopmax, Bupyam rosopmr: «Mrr oGoiimemcs
0e3 yOIOMHUHAHEA YaCOB BPEMEeHW, W3BECTHHX IO Ha3BaAHUEM
,KocEx“, [roBops o pesyaprarax], moGHTHX oGomMm Hab-
momarensmu. Bemp wmx paGora HOYHasg, a ,KOCHe' dJacH
OTIPEMIeNAITCA WHCTPYMEHTaMH, [OCHOBAHHEIMHE| TONBKO Ha
TeHax, o6pasyomuxcsa or Conmma. Yack [gnsa paGors ¢ TyH-
HEIMH 3aTMeHWAME] Hem30e)KHO MNOJIKHH GHTH ,OpAMHMEI",
[ompenenstomme] 0CHOBH KOTOPHX CYTh BOCXON, 3aX0[ I CPeJ-
HE# [MoMeHT] Me)KIy HUME, KaKOBHM HPHUOIUBUTEIBLHO SB-
IgeTcA TMONYHOYHOE 3aTMEeHHe, IOCKOJbKY [monoskenne JIyHE
TpH 3aTMeHWH] fHaMeTPanbio mpoTus omooxuo Comumy» 1.

B ayuessiz mECTpYMEHTaX COJIHETHEIE JIYId, HPOXOMA T6Pe3
OTBEpCTHe, HANAal0T HA BOTHYTYK HAW BEOYKIYIO TOBEDPX-
moctb. B «leomesmm» Bupynm Tar ommcHBaeT CO3TAHHBIR
Kyxm wnmcrpymMent sroro BmAa, € HOMOIBI0O KOTOPOTO
mpomsBoguioch maMepenme BhicoThl Commma: «J mpmrasan
IMapad ag-Hayma A6y Caxay an-Hyxu Bo30GHOBHTH mu3-
MepeHWs, U OH MOCTPOMI B Barpgame cTpoeHHe, mOJ KOTOPO-
T0 — CerMeHT IMapa NWAMETPOM B [BaALaTh HATH JOKTEH,
a TEeHTPOM Imapa OBLI AWONTp Ha HOTOJKe BTOLO [oMa, Iepes
KoTopHi# mporwkaim nydu CoJHma ¥ BHIEPUHBANHE CYTOU-
HBle Tapajiiesm 2.

1 (Teomesmsa», ctp. 179.
2 Tam jxe, cTp. 132.
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H sroMy sXe BHEY HWHCTPYMEHTOB OTHOCHTCA T 3HA-
MeumTHA @DaxpmeB CeKCTAHT, HMOCHYKWBIIHA MPOTOTHIOM
THTAHTCKOT0 WHCTPyMeHTa obOcepsatopuu ¥ ayroexa. Dax-
pmes cekcranT Oblm mocTpoeH A6y Maxmymom Xomxenmn
W Ha3BaH TaK B YecTh Oymackoro mpasmrensa Pes — Daxp
ag-Hayasr. )

B «T'eonmesum» Bupyum, coobmast, 910 X oyKeHIA MOCT PO
ceKcTaHT Ha rope Tabapak B okpecTHocTsAX Pes, maer ommca-
HUe HMHCTPYMEHTA W XaPAKTePU3yeT ero CieqyIOmuM o6pasom:
«Yro wxacaercs sroro Daxpmesa CercTaHTa, TO OH IPEB30-
men [Becel, 970 GBIIO MOCTPOEHO [0 W TOCJE HEro BeIWIHHOMN
W TOYHOCTHIOY, M TO3BOJNANL «PUKCHEPOBATH CEKYHMIH, He TIo-
Bopa o mMmEyrax!» ! G mOMOMBI0 BTOTO CEKCTAHTA €IKeIHEeB-
HO MOKHO 0bLI0 ompepmeasaTs Becory Commma, T. e. moaIydaTh
3HAYEHHs ero B3eHHTHOTO pACCTOMHWS u CHKIoHeHmsA. U3
STHX 3HAYEHWH BEIBOJUINCH HAKRJIOHOHWE SKIMNTAKA W IIHPO-
T4 MeCTa; mepBoe KAaK I0JIYyPasHOCTH MONYHEHHHX BEICOT
Conuma B [OHA JIeTHEr0 W 3MMHET0 CONHIECTOAHHA, BTOpasd
KaK ONOJHeHHe MOJYCYMMH TeX ke sejwumu mo 90°.

Onmcanmio 3Toro WHCTPYMeHTAa BHpydm ODOCBATHN cHe-
OUaJbHOe COYMHEHHWe. llpmBefleM IOJHEIA €ro IepeBof 2.

«Pacckas 00 mHCTpymMeHTe, HasbiBaeMoM (®DaxpueBbimM
cekcTanTOM, pacckasamHHE A6y Paiixamom [Bupymml, na
moMo;keT eMy AJrax, mocie TOTO Kak OH OCMATPHBAJ €ro.

Yumrennb, na moMoKeT eMy AlnaX, OpoBed IHHEIO Me-
pUgmaHa ¥ mMOCTPOMI mo 0Ge CTOPOHHI OT Hee /B CTEHH, ma-
pajliebHEE JWEAA MEPUIUAHA, C PACCTOSHHEM MEMKIY HAMHO
B 7 joxreii. Mexay HEMHA ¢ IOJKHOH CTOPOHEl OH HOCTPOMI
apKy, IPOYHYI0 IO KOHCTPYKIWU, W B BepXHeW 9YacTH apKHU
OH H3TOTOBHI OTBePCTHE NMAMETPOM B BejwdmHy mafu. EHe
BEICOTa 0T moBepxHocTu 3emian — 20 doxreir. Ha ee mmamerpe
OH OPHKPeNHMI 3KejJe3Hyl MOJOCY B TPaHIIee B 3eMiIe B Ha-
OpaBJleHNN NafeHnmA [KaMusA] m3 IEHTpa oTBepCTHS. 3aTeM
OH B3AJ KpeIKHe JOCKE U CHelal W3 HEX KBafpaTHYI0, IO-
JAYI0 W KPemKyl CTPesy,I0CTaBIeHHYI0 He HAKJIOHHO, JJIH-
HOHM B 40 IoKTell, MpUKpeNUI K OMHOMY W3 ee KOHIOB 3aMOK
U TOfBEeCHN HA jKele3HOoH [Moloce, IPUKPENISHHON HmMOIepPeK

1 Tawu e, crp. 133—136.

2 Tlepeson, BHmoNHeH A. AGgypaxmamoBeiM m B. A. Poszemdensmom ¢

L, GefipyTckoro msmamms apabcxoro Texcra. II. I'. Byarakos Ttamme
Oomy6IEKOBaX TepeBOX ITOr0 TpakTara B KBHTe (RU3HB m TpymBl
Bepymm» (Tamxenr, 1972, ctp. 51—52) m B «VICTOpHEKO-acTPOHOMHUYE-

. cKOX mccaemosamaxy (1972, Bmm. XI, crp. 211—219).
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oTBepcTHA. JTa CTpelia 3aHMMAaeT MOJOMKEHHe MoJyamaMerpa
Kpyra. OTOH CTpeloil OH ommcajJ AYry Kpyra B TpaHimee,
[a mmerHO] omHY mecTyo OKpymHOCTH. Ila Heil oE HmpHKpe-
OO TA3SKHe [OCKH, POBHEE W WPABUABHBEE, W OOMMIA UX
[MegmpiME] nracTmEHAME WO IeNeHHAM, pPasfeNmB XYLy HA
60 pasmEX wacrelf, [kammas w3 Koroprx] — rpamyc, m pas-
meNmiI KaykIbA rpagyc, momo0HO KPyry, Ha TPHCTA IIECTHh-
HecsaT dacTedl, Tak 9ro Kaykgad ero dactb — 10 cerynp.
Horga Connme mocTmraeT Kpyra MepumamaHa, ero JydW BCTpe-
TAT oTBepcTHe W [mpPOHEMYT] K oTBEepCTHAM HA IMHUE MEpPH-
mmana, mpmdeM aygd Comuma pacrsamyTces B gopMe KoHyca,

N

A Puc. 29

— Ao
t‘ - o
- w°h
\_~
777777777, 777777777777

TaKk 4TO Jy49HW, IOUABIIME HA 3€MII0, [0 BeJlWImHe GOJIbIIe
BeJIMYUHE OTBepCTUsA. 109TOMY OH cHeial Apyroe MPUCIO-
co6JieEre, a MMEHHO KOJBI0, M YKPeIWJ Ha HEM [Ba Iepece-
KalomuxcsA [AmaMeTpa, NepecedeHrme KOTOPHX COBIAfaeT ¢
meaTpoM Kpyra. OH H3TOTOBHI €ro B COOTBETCTBHM C BEJIHYU-
HOHI Jyudeil, magaomux ma semaro. Horga [Conmme] mpmbam-
JKaeTCA K MePHAMAHY, OH HAKJIAAHBAJ €r0 Ha HUX W [JBHUIAaJI
ero 04eHb ME[JIEHHO H0 TeX HOp, MOKA OHEM He OKABHBAJIHCH
IONHOCTHI0 Ha Mepmamase. Horpma ke cepepmea Jydeil moma-
TaeT Ha MePHAWAH, TeM CaMHM ompefensamach Beicora Comnma
Ha JWHUM HOXyAHA. B aT0T MoOMemT [m3Mepsamack myral or
[menTpal Koibma Mo MecTa mafieHHS KaMHS W3 OTBEPCTHS,
9T0 MOUOJIHeHNe BEICOTH. B Apyrymo CTOPOHY OT KOXBHA B
HaIPaBIeHNY K IOBEPXHOCTH 3eMJIH — BEICOTA, YMEHBIIEH-
Hag Ha 30 TPaAycos, T. €. Ha PA3HOCTb MEKLY OAHON MIeCTOM
u werBepThio0 [kpyral. Annax comeiicTeyer ymaue» (pmc. 29).
Bupysn onmcan tarske comHeuHHI JydYeBOH MHCTPYMEHT
BTOPOTO BHfla, B KOTOPOM Iy4H IOCJe IPOXOKEEHUA depes
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OTBepCTHE HAJAI0T HA BEIIYKIYI0 9acTh NIapoBoi IoBEpX-
Hoctm (pmc. 30) 1: «...MokHO Yy3HATH IIHPOTY TOpPOAA IO
CoaHLy, H3rOTOBHB ¢ MAKCHMANBHOY TOYHOCTHI0 HA IJIOCKO-
cTm ropumsoHTa Gonpmoi moixymap. Ha HeM ompepensercs
TOYKa, COOTBETCTBYIOMAs 36HUTY KUTeNeH [aToit MecTHOCTH];
9TO [OCTHTAaeTcad HAXOMIeHHEM ee CPeJUHHOI'0 TOJIOMKEeHHA
Ha IOJXymape C HOMOIIBI0 0TBECA, [HATH KoTOpPOro] moskHA
OHITH IO OTHONIEHMUIO K eTO IIOBEPXHOCTH IIOJ PABHEIME YIIaMH.

Haiiga [roury semmral, msroToBuM Kpyr B BHOe o0pyda
nnsa OyOHA nmaMeTpOM OKOJOo ofmHo#M maAgum. Hapxg mmM Hajm-
CTPOHM UPAMOYTONBHEIA KOHYC, OCHOBAHHEM KOTOpPOro Oy-
HeT 3T0 Koabmo. HMKHIOI0 9acTh KOHYCAa y €ro OCHOBAHHA
cllellaeM II0 OKPYKHOCTH pemeTIaTo#d, ¢ TeM 4To0H MOT
OPOHUKHYTH B30DP Uepe3 PEmeTKY BOBHYTPHh KOHYCA H CMOT-
lla pyKa [OCTHYL TOTO, 9TO B CEpEfHHE €ero.

Jlasee mpocBepimM B BePIIWHE KOHYCa TOIHOE OTBEPCTHE,
[maupaBnernoe] K ero BHyTpeHHe# 9acTm, a HA OKPYMKHOCTH
€r0 OCHOBAHHUA YCTAHOBAM KPECTOBMHY W3 TOHKHX peex,
KoTopee [mpm Hanoskemmm KoHyca Ha wmoxymap] GymyT
[cmerka] kacaThca mOBEepPXHOCTH mMapa, He NPENATCTBYA
[mpuneranmio romycal k melt. C mOMOIBIO KPECTOBHHEI MBI
y3HaeM TeHTpP ocHoBaHHA [romycal.

3arem 6ymeM mabmiomaTs [monoxenme] ConEna ¢ TOMOIIBIO
9TOT0 WHCTPYMEHTA, HAJIOKUB OCHOBAHME KOHyCAa HA IMOBEPX-
HOCTb IMONYIIapHsd, MeIJeHHO JBUTAd €ro o Hell W 3ariaAH-
Bag dUepe3 pemeTKy [B mHmKHeiti dacTu Komyca]l BOBEHYTPH
ero, MOKa He ymajeT COMHEIHHIN Jyd Yepes OTBEPCTHE B Bep-
IIWHe KOHYCa Ha MeHTp ero ocHoBammA. Horga sto cayumres,
OTMETHM Ha IOBEPXHOCTE mapa [roury] mom memrpom [wo-
Hycal. Brxmas HeKoTopoe BpeMs, IOBTOPEM 3TO BTOPHYHO,
a 3aTeM CHieJlaeM TO 3Ke CaMoe W B TpeTHii pas [B ToT el menb.
3areM o06paTHMCA K TpeM OTMETKAM, IOJyYeHHHIM B TOUCHHE
OfHOTO [HA, W HafmeM Ha DOJYIIape HOJIIOC, OKPYKHOCTbH
KOTOPOT0 WpoimeT dYepe3 OSTH OTMETKH. ITOT HONIC Oymer
coorBercTBoBaTh (eBepHOMY HOMIOCY, a PACCTOAHWe MEMIY
oM m [rouroit] semmra mo Gompmomy Kpyry Gymer mo-
mOJHEeHHeM IOWPOTH TOpozay 2.

HanoMauMm, 9T0 OpPAMOYTONBHEIM KOHYCOM HASHBAaeTCH
OPAMOA KPYTOBOM KOHYC, CeYeHHEe KOTOPOTO ILIOCKOCTHIO,
OPOXOAsmeidl 4depes ero 0Ch, HABIACTCA TPEYTOIBHEKOM

1 CxeMaTHUeCKHH 4epTesk sToro muCTpyMenTa npumsemen II. I'. Byara-
KOBHM B mpuMedanumax K «[eofesmmy», cTp. 295.
2 «T'eopesms», crp. 112—113.
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¢ OpAMBIM YIJIOM IpH BepImmHe KoHYyca. llomiocamMm Orpy:k-
HOCTH Ha c(epe HABHBAIOTCA TOYKH LepecedeHms CQeps
C OCBI0 PTOH OKDPYKHOCTH (PTH TOYKE HTPAT POIb MEHTPA
OKPYXXHOCTH Ha mIocKocTH). OCh OKPYKHOCTH, IOIYIOH-
HO# Dumpynm ma mape, mapanieipHa OCH 3€MHOTO IMapa —
«oCE MEPa» CPeJHEBEKOBEHX ACTPOHOMOB W COCTaBJISET ¢ IJIO-
CKOCTBIO TOPHW30HTA YTIOJ, PaBHHHU MMHPOTe (¢ JAaHHON MecT-
HOCTH.

2. NmonTpmiiHbie WHCTPYMEHTHI

HuonTpuiiasie MHCTPYMEHTH MO0 IPWHIUIY WX AefCTBHA
TAKKe MOKHO IOJPA3eNWTh HA [Be TPYHIH: a) KPYroBHe,
B KOTOPHIX yKasaTelb AlUAalbl ¢ THONTPAME IIE€PEeMeInaeTcs
0 KPYroBO#l mKaje (MeJeHWs HAHECeHH HA [Ayre OKPYMK-
HOCTH); 0) NmHeHHEE, B KOTOPHIX NHHEHKA ¢ JHONTPAMHE WJIN
ee yKasaTeJb IepeMeImIaeTcs N0 JIHHeHHOX ImKade (meie-
HOS HAHECEHH HA NPAMOI).

OCHOBHHIMHI COCTABHBIMH YaCTSAMH KPY206blX HWHCTPYMEH-
TOB ABAAITCA pa3feleHHAS HA TPARYCH OKPYKHOCTh HIH
ee ayra (B cIy4ae KBafpaHTa — 9YETBEPTH OKPYIKHOCTH),
He IepeMemalmomascsa BO BpeMsa paGoTH W Bpamaomascs
BOKDYT ee IeHTpa alWfafa ¢ ABYMA AUONTPAMH [Jf BHSUPO-
BAHWS CBeTWJIA, BEHCOTA KoToporo maMmepsiercA. Ha ammpame
EMeeTCs OCTPHe; MBHIKYMEECs IO TpafyCHOll IIKale W yKa-
3BIBaIOmiee BHCOTY cBeTmiaa. CJI0BO «almOamay HPOMCXOIUT
or apabckoro cioBa ai-’mmama — (BCIOMOTaTelbHAs IpPH-
HaJJIe;KHOCTHY. B GonpmuucTBe ciydaeB Ha Bamuaem u Cpep-
HeM BocToke anmpmama wuMena ¢opMmy amHeHKE. BecbMma
BEPOATHO, 9TO YTJIOMEPHEIME KOJBIAME C TIHHAHHIME KPYT-
JABIME alWIafaMi OOJb30BAIUCH JOWCIAMCKEE XOPEe3MEUIEL.
9T0 IpeANmoNIOKeHHMEe MOMKHO C[eJaTh, eCIH CYATATh Qpar-
MEHTAMH TaKWX aJAHWEaj 9YacTh IJIWHAHHEX IUCKOB, HalmeH-
HHle npu packonkax Ho#-Hpreras-gais — DaMATHEKA JpeB-
Hero Xopesma, orHocAameroca K LV B. mou. 5. — [ B. H. 5.1

B Becrombprkmx paboTax BupyHE roBOpUT 0 KONBIEBHX
MHCTPYMEHTAX C ANHAAfaMu, ¢ HOMOIObIO KOTOPHX H3Mepsd-

1 Cm. M. I'. Bopo6vesa, M. M. Poxanckan. O HEKOTODHX acTpOHOMH-
geckux ¢ymxmuax Koi#-Kpemras-wams.— B xH.: HKo#-Kpearas-
Kaja — IAMATHHK KYJIbTYpH Apesmero Xopesma. Tpynas Xopesm-
CKOl apxeosoro-stHorpaduueckoil »skcmepmmmm, T. V, M., 1966,
M. I. Bopo6vesa, M. M. Poxeanckas, ¥. H. Beceaosckuti. JlpeBHe-
xopeaMckmii mamMaTEuK IV B. go H. 5. Ko#-Kpeiras-kaza ¢ TOIKH
3DEHAA HCTOPHE AacTPOHOMEE.— «VICTOPHKO-aCTPOHOMHYECKHE WHC-
ciefoBaHda»y, 1969, Brm. 10.
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aach BeicoTa Commma B mepumpmmane. B 1-ii raase IV kuumrm
«Kanona Mac’yma» Bupyam ommceBaeT Taxkod HHCTPYMEHT:
«Bricora B Mepuamane m3MepseTCsS € HOMOMBI0 KOJbBIA,
YHPEIJIEHHOT0 B INIOCKOCTH MEPHIWAaHA, TaK 9TO ero IJIoC-
KOCTH coBIagaer ¢ dToi miIockocThio. Ee ompepmensioT ¢ mo-
MOIIBI0 aNmgafsl, CHAGMKEOHHON HByMA gumonrTpamm. Ammmaga
MOKeT OHITh HPAMOJUHENHON ¢ CepefuHON B MEHTPE KOIBIA,
9eTO MOMKHO JOCTHYhb, 3aIOJHAS NIPOCTPAHCTBO, OTPAHHYU-
BaeMoe KONBIOM, CILIONIL [gmckoMm|, Kak 9To femaeTcA HA
COMHKAX aCTPOJAOWil, MM YaCTHIHO, QUAMETPOM WM JBYMS
JUaMeTpaMm, NPOBEeJEHHEIMHE BHYTPH KOJbIA /I OIpene-
JIeHUsA €ro MEeHTPa, B KOTOPOM 3aKPeImIgeTcs OCh almmafH.
Anmpama MoskerT OHITH TAKKe KPYIIO#, B DTOM cIydae ee
BHEIIHSAS 9aCTh KacaeTcA BHYTPeHHeH 9acTd KOJbIA U YHep-
JKUBAETCA HA MOBEPXHOCTH KOJBIA C IOMOIMBIO IepyKkaTeled
Ha anmmage, CKOJb3AMUX YO KOJBIY JAHO0 CBEepPXy W CHHU3Y
[B Bmme cko6l, mm6o B cepenmHe ero BHYTPeHHEH wHacTH
B BHJe IWIOB, XOAAIMHX IO PACHOIOKEHHOMY IIPOTHEB HEUX
masy, BHITOYEHHOMY B KOJbIE. ITO KOJBIO BMECTe ¢ KPYIJIOi
alIuaafol m ecTh Te [BA KOJIBHA, O KOTOPHX rosopumr IlTo-
demeir. flcHO, W4ro 5THM KOMBOA CHEAyeT delaTh BO3MOYKHO
Gomee MuPOKEME ¥ GONBIIEME, ITOOH MOMKHO OBLIO JENHTH
X Ha 9aCTH ¥ MEUHYTH. Ho eclm cmeiaTh mX CIAMIIKOM 00Jb-
OIIMHA, TO OHH B CHJIYy CBOMX HPUPORHEX CBOWCTB OymyT m3-
MEHATH CBOIO (OPMY H CTAHOBHUTHCA [JIHHHEE BCIENCTBHE HX
Beca, eCIH WX IOJBECHATH, W NIHPe BCIE[CTBUE gaBICHUS,
eCIM yCTaHOBHTHh WX Ha omope. llosromy Iltosnemeii ykasei-
BAaJ HA BAMEHY YETBEPTH TAKOI'0 KOJbIA HIUTOM B INIOCKOCTH
MepHAWAaHA, HA MOBEPXHOCTH KOTOPOH MpoBegeHa YeTBEPTH
Kpyra. B sToM ciayuae Te CMemeHMs, KOTOPHE HMEIOT MECTO
B KOJIBIe B CHJIY ero cBOHCTB, Maibl. BoxsmmucTBo [yaensix]
TOCHeIHEr0 BPEMEHM, 3aHMMABIOWXCA 5THM, YBeIWUIWIH pPas-
Mepel »Toii weTBepTm [Kpyral m coemanu WINTY B BHAE BH-
COKOHM CTeHEI» 1. .

06 wmmctpymenTax IlTonemess, ONMCEIBAGMBIX UM B «AJ-
Mmarecte», Bupymm rosopur B «l'eomesmm», OH oTmeuaer,
9T0 B HepBOil KHHUre dTOr0 coumHeHuma IIToneMell paccKasbi-
BaeT «0 CBOUX 3aHATHAX H3MepeHmeM [ pasHocTr BHICOT CONHIe-
CTOAHWY] HAa TPOTAKEHHA MHOTHX JeT C IOMOINBI0 KOJbIa
Ha IIeCTe, YCTAHOBIEHHOTO B IJIOCKOCTH HEOECHOIr0 Mepuama-
Ha. Ochb Koapma Bpamaiach [Bo BTyake] Buyrpm [mecral.

1 «Kamorm Mac'ygma», ctp. 362.
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Ha mapymkeO0#i mOBepXHOCTE KoabHa OBIO APYroe, ¢ ABYMA
nmaMeTpadbHEIMA Auoutpamu. [OH IPOW3BOMMI HW3MEepeHHA)
TaKKe ¢ OOMOIbI0 CTeHHOT'0 KBAIpPaHTa, YCTAHOBIEHHOTO
B IUIOCKOCTH HeGecHoro mepupmana. [{emTpoMm ero GmI mecr,
YHPOMJICHHEIA B €ro BEpXHEM IOKHOM yriay» L.

Bupysam B «Teomesum» roBopur 06 HMHCTPYMEHTAX 3TOrO
THIA, KOTOPHMEH noXb3oBadmch u Cyum, mpomsBogMBIIUIA
mamepernsa B Illmpase B 969 r. «c mOMOmBIO KONBIEBOTO
WHCTPYMEHTa, BHYTPEHHHH AMaMeTp KOJbIa KOTOPOrO [Ba
¢ MOJOBUHOM JIOKTS, WM IATH MANEH, a [NEeNeHHsA ero MKaJbl
paBuel marm mmEyTtam» 2, m Caramm, mabmopasmmii B Bar-
mafe B 984—985 rr. «¢c moMOmBI0O KONBIEBOTO HMHCTPYMEHTA,
OUaMeTpP KOTOPOTO MIeCTh WANEH, a OKPYMKHOCTH pasfjelleHa
OeleHHAMEH 0O UATh MEHHYT 3, BupyEm BcmoMmHAeT W CBOH
Habawomennss B Ypremue B 1016 r., rme om «m3Mepmi...
Ham0OJBIIYI0 W3 WONYNOHHHX BEICOT KBaIpaHTOM, AUaMeTp
KOTOPOT'0 IeCTh JOKTeH, a OKPY/KHOCTH pasfielieHa HA MH-
HyTH rpagycosy %, m B T'asme B 1019 r., BrlmoJHEeHHEIE «IO-
CPeCTBOM KBAIpPaHTA NHAMETPOM B [EeBATH JOKTEH, OKPYIHK-
HOCTH KOTOPOTO ORI pasjiejieHa HA MEHYTH Trpagycay o,

B 5-it rmase VII xmmrm «Hamoma Mac’yma», roBopsa o6
usMepeHHH mupoTH JIymsl, Bupyanm ommcrBaer Aunelinbill
OWOUTPUAHEIA WHCTPYMEHT — WHCTpPyMerT Ilromemes, m3-
BeCTHHIH B HACTOAMEe BpeMA I0j] HABBAHWEM (TPHKBETDY
(«Tpoitmoil yxesm»); cam BupyHEm HA3EHBaeT €ro (WHCTPYMEH-
TOM ¢ TpeMs BerBAMm». bumpymm unmcan: «4Uro Kacaercsa
[oupenenenus]l smawenma mumpoTe JIyHE, TO OHO HOXydYaeT-
cA TeM jxe myreM, 9ro m lompepenenme] ckromenus Coxuma,
T. €. ¢ IOMOIIBI0 KOJeN M TOT0, 9TO WIPHMEHSEeTCA BMECTO
mmx; IITomemeit yumoTpeGisa BMecCTO 5TOTO TPHKBETD, OFHA
BETBH KOTOPOT'0 aHAMOrMIHa fuameTpy Koabna. Ho pmamerpsr —
BoOOpayKkaeMble IHHOH, CYINECTBYIOIIEE TONBKO [Jifg HECe-
HOA Ted, T. e. amHeex. OmEy m3 AByx [ammeer IlTomemeii]
BaKpenmmy Ha UepBoM [BerBm], coBmajalomell ¢ HOMyIeHHOR
AmHEmeH Tar, 9TOOH JWHeiHika ObUla 3aKkpemwsieHa BREolb [5Toi]
JAHUM ¥ HENOJBHKHA, CEPeJUHY TpeThedl OH B3aKpemmi
B CepefmHe BTOPOH ¢ IOJI0COM, BPAIMAIOMUMCS BOKPYT [aroit
CepeluHH] B IIOCKOCTH MOJIYJAEHHOTO Kpyra, a Ha BTOPOil

1 «Teomesma», crp. 124.
2 Tawm e, cTp. 131.
3 Tawm e, cTp. 132.
4 Tawm ke, cTp. 118.
5 Tam ixe, cTp. 244.
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lnmneiike momioc] mepeMemaeTcs B HANpPaBIeHHH 060MX KOH-
noB [oroii mmmeiikm], ABAAIOmEXCA mpeneiaMu [mas sTOTO
memwenns]. Jiyma maOmmomaercss 4epes ABa QUHONTPA B DTHX
KOHIaX, €CIH WX WOTHUMATH WIH OOYCKATH B COOTBETCTBHUH
¢ [monosxenmem] Jlymei. Om Bhimenumn Ha BTOpoi [nmEeiixel
9acTh 0T moxioca fo ee xomna. OHO TaksKe paBHO paccros-
HAIO MeKAY HOMI0COM W KOHIOM Tperheil [nmmeiikum].Ilo ero
BHYMCJIEHAI0 9TO — 9eTHIpe JOKTSA B YACTAX IOIHOTO CHHYCA.
Ilosromy wmorma Jlyma [oXomuT [0 NOXYIEHHOTO KPyra
¥ BHLHA W3 [IBYX KOHIOB, B BTO BpeMs BTOpas JIHHEWKA
COCTaBJIAET C TPeTHeH YroJ, JAa0mMuil BeIWIUHY pPacCTOSHUS
Jlymsr or semmra. Xopma 3TOr0 Yria OUpefeNseTcA NPl
IOMOINE YeTBEpPTOX JIWHEHKH, YCTAHOBJIEHHOW MEKOY KOH-
namm 9tux AByX [nmmeer]. Bemmamma xopmel ompesensercs
B d9acTAX Bropo#l [nmmeiikm]. 3areM pgyra ee usmepsiercs
mo Tabamme XOpHH, H TaKEM 00pasoM y EeTo moJIydIaeTcs pac-
crosigme Jlymsl or semmra. OH HPefOOYATAN HTOT HHCTPYMEHT
o0 HpHYMHe TOTO, YTO €ro 9acTh HelATcsa [Ha Golee MenKme
gactu], W OH CTpeMmica K yrounemmio. IlosroMy o yxasi-
BaJl Ha BeJWYMHY 9TOH NHMHEHKW, pas3felleHHON HA YeTHIpe
aokTsA. Ecim OB OH 3aMeHWJI TPHKBETD T'IMHSHBIM, KOTOPHI
OpefuoumMTaoT [iA ompepeneHus] CKIOHEHHWS, OH MOT ObI
HONYYHTDh B €T0 MOJYKpPYre YABOPHHS BTON BEIWIWHEL B GOMb-
mue Kparusie. Xamxmy Mepseppysm B Jlamacke cpexan
ero B MeCATH JIOKTedl m3-3a €€ OTKJIOHEHHA W 00ecHeums ero
HEIOABM;KHOCTh M 0€30macHOCTH OT KoJe0aHWit M MCKPHUBIE-
umity 1. 3ameTwM, 9To 3mech BMpPYHE CHOBA yuoMmHAeT IJH-
HSHBE® YrIOMEDPHEE HHCTPYMEHTH.

K sTomMy e Tumy oTHOCHTCA W cO3maHHHE BupyHm Tak
HA3HRAEMHH TPEXINeCTOBHA WHCTPYMEHT, HpefHA3HAIABIIAN-
CA [JIA OUpefeNennsa MUPOTH MECTa mO 3aXO[AMUM 3Be37aM.
IlpuMererme TOT0 MHCTPYMEHTA UPH HAGIIOIEHWHA TpeX II0-
JMOMEHUI OJHO¥ W3 3Be3] OH ONHCAN CIeqyIIuM o0pasom:
«...l3BecTHO, 9TO MECTOMOMOKEOHNE HAOMIONATEeNsI COBMEINAeT-
CsI ¢ HEHTPOM BCEIeHHOM, a 9To — FE; moaypeHHas JIWHAA —
BC, [cyrounasl mapammens sBesgsl — ABDu nuaus mepe-
CEUeHWsA IIOCKOCTH [CyToumOH] mapajiessm HIOCKOCTHIO TO-
pmsorta — ACD.

CrmenaeM m3 m06Goro MaTepmala TPH POBHEIX W DPAaBHEX
mecra — EK, EL m EM. 3arem samepuM [monosxenme]
3Be3[bl B TPH JMIOOHIX MOMEHTa BPeMeHH [B Tedenme ORHON

1 «Kamom Mac'yga», ctp. 777—778.
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moun], HO, dWeM Goapme OymeT WPOMEKYTOK MeRIy HUMH,
TeM Hame:kHee Gymer [pesynbrar]. Ilycts OyZyT moJO3KeHHA
3Be3IHl Ha TapaJJies:m B 9TH Tpu MoMmeHTa Bpemeru G, H m F
(pmc. 31).

CoegmnuM oCHOBaHEA mecToB B [Toure] E crep:kEeBHMHA
3aMKaMy u OygmeM maOJiOaTh IOCPECTBOM KayKHOTO u3
TeCTOB. 9Ty 3Be3Ny B ONHO W3 [Tpex] BpemeH amO0 CKOJIb-
JKeHmeM B3TIAA BLOJb MIecTa, K KOTOPOMY JOJKeH IPHIACTh
[B30poM] mabmopmarenb, ambo, Kak OOHYHO, ¢ IOMOIIBIO
nByx [maxomammxcsa ma HeM] HPOCBEDIEHHHX [HOLTPOB.

G

Puc. 31

A

Horma Mmi ato chenaem u EK oxamerca ma npamoin KG,
EL — wa LH, a EM — na npamoit MF, Bce aTm ImecTH
ORaKYTCA HA IOBEpPXHOCTH, [06pasyiomeit] KoHyc, BepmuHa
KOTOPOTO — LEHTP BCEIOHHOH, 8 OCHOBAHHEe — OKPY/KHOCTDH
[cytounoit] mapammenm [csermmal. Bemepcrsme paseHcTBa
MecTOB WX KOHOH, To ecTb K, L mw M, 6ynyT Ha IWHAA OKPYIK-
HOCTH, HapamienpHo# [cyroumoit] mapannenm ABD.

CoegmuanmM K m M TOHKO# KpemKO#W HHTHI0 W OPHKpPEOAM
K Kommy [mecral L ammefiry, mo KoTopoi OymeT CKOIB3UTH
[Komem mecra] m me Oymer memarh [gBHraThCsA nmHeiKe,
moral oHA He CTONKHETCA C IJIOCKOCTHI0 TOPHBOHTA. 3aTeM
O6ymeM mBuraTh AmEEHKYy moBepx muTm K, He Ha)kuMas HA
Hee, IOKa OHA He [JOCTUIHET INIOCKOCTE ropm30oHTA B [Touxe]
S, HaxofgAmeifca B INIOCKOCTH OKPYKHOCTH [OCHOBaHHWA
romycal. Besyciosro, S Gyfer Ha IMHUE MEePECOICHMSA IIOC-
Koctu [ocHOoBammsa Komycal ¢ mIOCKOCTBIO rOpm30HTA, a 3TA
amHEAA DapaiienbHa AD. BeaepmcTBme 3TOro IpoBefeM
[nmrmo0] SP nepuemgmrymapueo ® BC. Onycrum [ms L]
mepunerguryaap LO ©Ha nunockocts ropmsoHTa. llpoBemem
m3 [rourm] O, sBusiomeiica mMectoM mameHws Kamusa [ms L],
K P nmumio, napaiaiensuyo BC. Coegmumm L ¢ P, m torma
yron LPO Gypmer paBeH [TONOJNHEHWIO IOIWPOTHL Topomar ',

1 «Teopmesmsa», crp. 111.
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Touku G, H, F ompepensior miockocTs GHF cyTodmoit
mapajiein, NapajielbHYI MIOCKOCTE HEGECHOTO PKBATODPA,
roukn K, L, M onpepgensioT MIOCKOCTH, IapallelbHYI0
yKaszasHHM miockocTaM. Huts KM m numeiira LS, ckolb-
3Amas Mo dTOM HUTH, HaxomATcs B miaockoctu KLM , mosToMmy
TOUKA S ABIAETCA ONHON W3 TOYEK IEPECEYeHUS MIOCKOCTH
KLM ¢ umockocreio ropmsonta. ¥Yrox LPO o6pasoBan
mepmeHAUKyIApoM LP, omymesubM B miaockoctd KLM Ha
npamyo SP, mapanneibHy npsMoir AD mepecedeHHms: WII0-
ckoctt GHF w mioCcKOCTH TOPH30HTA, W NEePHEHIURYIADPOM
OP, oOymeHHHM B ILIOCKOCTH TOPH30HTA W3 OPTOTOHAIE-
Ho# mpoexnun O Toury L Ha 9Ty MIOCKOCTH, ABIAETCA JTHHEH-
HHIM YIJIOM OBYTPAHHOTO yria MEKAY YKA3aHHBIME IJIOCKO-
cTaMm # mosToMy paser 90° — o.

3. JlmonTpuiiHo-MOeIAPYIONHe HHCTPYMEHTHI

AcrpoHOMEMYECKHE WHCTPYMEHTH TPETHEr0 BHOA MOKHO
Ha3BaTh [JMONTPHHAHO-MOAENUPYIOMUME, TAK KaK OHH He
TOJNBKO WMMEIT almgafgsl ¢ [JUONTPAMH [ BH3WPOBAHHUA
HeGeCHHIX Tell, HO W MOZEIHPYIOT pPACIOIOKEHHEe KPYTOB
mebecuoit cgepri. Ilpocrefimuit W8 TAKEX HMHCTPYMEHOB —
apmmiisipaas cdepa, HaseiBaeMag DUpyHE «HmHCTPYMEHTOM
¢ KoabmaMm» (maTmHCKOEe ciIoBo armilla Taxsxe osHauaer
KOJIBIIO).

Apvmnnapras cdepa umpmmensnaachk eme IlTomemeem,
KOTODHI Ha3HBAal e aoTtpohdfBov bpyavoy — T. €. HHCTPYMEH-
TOM, YXBaTHBAOIAM CBETHIA (0T BTOTO TePMUHA MPOM3OIILIO0
COXpaHHUBINEECA [0 HAMMUX [Hell HAa3BaHWe acTpPoaAbmEm u
ee apabcKoe Ha3BaHUe «acTypIasdy).

Bupyam oumcan apmuiaispuayio chepy B 7-i raase V
kamrn «Hamoma Mac’yman:

«Bompoce. UTo 3a WHCTPYMEHT, OPH IOMOImE KOTOPOTO
mabmomaerca paccrosame Me:xny Conmmem m Jlymo#t, m Ka-
KEM 06pasoM ymoTpeGisSioT ero @ W3MepSiT mM?

OtrBer. TOT WHCTPYMEHT — TOT, KOTOPHIA JIOfH B HaLIe
BPeMA HA3HBAIOT AapMUIAAPHOA cdepoir. OH momoben mHeoG-
XONUMEM HaM GONbIIMM KpyraM Ha TOBEPXHOCTH CQEepH.
3mech WMETCA B BHAY KPYTH, OTBIEYeHHEIE OT TejJa CQepH,
TAaK 9TO OKPYKHOCTh KQJKIOTO W3 HUX BECHMA TOHKASA W CO-
BepIIEHHAS, a4 HX OEHTPHl OMPE[eIAIOTCS 3peHmeM B (PHKCH-
poBaHHO# TouKe. Ho B Telax CymeCTBYIOT TOJBKO OIMyIIa-
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eMEle JIMHEM, TO3TOMY KKABIA W3 STHX KPYTOoB CBA3AH
KonbmoM. Ecim 65 Koxpa OBIE DaBHEI, OHE TEPeCceKalmCch
65 pyr ¢ ApyroM m He GBIO GBI BOSMOMKHOCTH BPAmAThCA
ONHOMY IpH HENOJBIJKHOCTE [Apyroro. IlosTroMy Mexmy
HOME HMeeTCs Pasinide OO BeJIMIWHe W MAaJOoCTH, Tak Kak
mHadYe OPHW COBHAJEHAY HX IEHTPOB OHU COBIANAIE OBl Heln-
KOM...

UYro Kacaercs TOrO KOJBLA, B KOTOPOM MBI HYMKIAeMCS
IIA W3MEPeHHs, TO AJs HW3MEDEHHs HMeeTcs [Ba cImocoba:
TIEPBHH COCTOHUT B TOM, 9TO B HEM YCTAHABIMBAGTCH HEIO[-
BIJKHAfA JuWHe#Ka Tak, 9T0OH ee JNHIeBas CTOPOHA OBLIA Ha
ero JIHNEeBOH CTOpPOHe, HAa HEH HAHOCATCA 9YUCIA MOLpasme--
JeHHsA JuaMeTpa KoJbIa, a B ero meHTpe [ycramaBmmsaercs)
anmpafa, obmajaiomas ABYMS [WONTPAMH, ¢ OTBEPCTHAMHE
B OX cepefuHe, [Be YaCTUH KOTOPOH BPAMAITCA IO YACTAM
OKDY;KHOCTH TaK e, KaK B acTponslbmm. -

HOpyroit cmoco6, Gosee TOYHBI B 5TOM HHCTPYMEHTe,
COCTOHT B TOM, 4TO OJHO KOJIBIO YCTAHABIMBAKT B APYTLOM
TaK, 9TOOH €ro BHEWHSSA 9acTh PaBHANACH O BHYTpEHHE
9acTH IEPBOro TaK, 9To0H WX pasMepH OBUIH OB TaKOBHI,
9r0 06a OHEH — KaK ONHO KOJBIO0, HO BHYTPEHHEE KOJIBIIO
cBOOOMHO BpamaeTcs BHYTPH BHEUIHETO. IHeBO03MOMKHOCTH
OTKJIOHATHCA OT BHYTpeHHOCTH [BHemmero koxbmal ocymecrt-
BIfieTCA Am00 HPW DOMOINM ITHIOB, BHXOLAIMAX W3 COPETHHEI
BHEIIHE# HOBEPXHOCTH BHYTPEHHETO KOJBIA B KPYIJHIA
a3, OPOCBEPIEHHHH B CepefmHe BHYTPEHHEH dYacTH BHEII-
Hero [Koxpma), mm6o ¢ mOMOMBIO BHCTYHOB HA 0GEHMX MOBEPX-
HOCTAX BHYTpeHHero [koabmal, kacaomuxca obemx moBepx-
HOCTEH BHEIIHEr0 W YAEP/KUBAWOIIAX €ro. ITO [eN3eTCs B
HECKONBKAX MecTax [KoieI[], He MeHbIIe TpeX, Tak YTOOH
Ha MOBEPXHOCTH BHYTPEHHETO KOJbIA MOKHO OBLIO OB mpoc-
BEeDJIHNTH [Ba [UONTPA C ABYX NPOTHBOIOJOKHHX CTOPOH
W YCTAaHOBHTH [Ba YKAa3aTeds C BHENIHAX CTOPOH LPOTHB
HOX; BEYTPEHHee B STHX IapaX KOJeL 3aMeHseT almfajmy.
Ecnam a0 yeTpoiicTBO KoJeI H3BeCTHO, TO MBI CKayKeM, 9TO
B 9TOM WHCTPYMeHTe HMeTCA fgBa [Koasmal — ropmsoHT
Z MepuiuaH. JaKpenmM BHEIIHEe W3 HUX B €T0 HOJOKeHUH
Ha TOPW3OHTE, & BEYTPEHHEe IMOJHUMEM HA BEJIWIWHY BEICOTHI
nonoca B [mammoii] mectHoctm. Torma Bce KodbIa, Haxofsa-
mumecas BHYTDPH ero, mepeMectsaTca BMecTe ¢ HmM. Jlaiee,
BHYTPH MEPHAHMAHHOT'0 KOJBLOA B [BYX HOJIOCAX yCTaHABIH-
BaTCA HeOeCHH# JKBATOP W KPYT, NPOXOAAMHUI depes de-
THpe HOJNI0CAa. B HeM 0TMepseTcs BeIWIWHA HAmOOJBIIEro
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CKIOHEHHS OT KAKJOT0 W3 [IBYX IIOJIOCOB B JBE TPOTHBO-
ToJIO3KHEIE cTOPOHH. [[Ba KoHMa [sTEX AyT] MemaroTes momoca-
MHI SKJINOTHKA, & HA PACCTOSHUH [EBAHOCTA IPAagyCoB OT
HOX yCTAHABIMWBAETCA DKIMNOTHKA... 3aTeM BHyTpm [kpyral,
OpPOXORAMmEro 4epe3 dYeThpe MOJIOCA, YCTAHABIHBAETCS
B 000HX MOTIOCAX SKIMNTUKEA ABOMHOE KOJBIO, a 3aTeM [ApY-
roe B TEX [IBYX MONIOCAX TAKKe BHYTPE IEPBOTro,
anbo pBoitHoe, auGo obmamaromee anmmanoli, I WHCTPYMEHT,
[rakmm o6pasom], saromueH. VIHCTpYyMeHT yCTaHABJIHEBAaET-
cs Tar, 9T00H X0 MePHUAMAHHOE KOMBIO OBI0 GH B MIOCKOCTH
MepHAWAaHAa MEeCTHOCTH» 1.

Hoxpma, msobGpakaromue pasimdable Kpyrm HeGecHOMH
cdepsl, pacmoaaranTCAd B IIOCKOCTAX COOTBETCTBEHHHX KPY-
roB. «Ilpu monbsoBammm [sTUM mECTpyMenTom] mpm HaGIO-
OeHUW MONIC HeGeCHOr0 JKBaTOpa MOTHUMAETCA HAN TOpH-
B0HTOM HA BEJIWMYHHY MHUPOTH MecTHOCTH. Eciam xorar [ys-
HaTh] momomenme CoNHDA, TO KOJBIO, HPOXOAAINEE depes
TOJIOCH, HOBOPAYMBAIT [0 TeX HOp, MOKAa HRINNTHKA caMma
ce6A He BaTEHHT, T. €. er0 BOPXHAA YACTh He 3aTeHUT HIFKHION.
3aTeM NOBOpAaYMBAIOT ONHO W3 MBOMHHEIX KoJel, HaXONAMUXCS
BEyTpH [KRoabmal, mpoxopAmiero wepes MmMOIIOCH, 3TO KPYyTH
MHUPOTH, 10 TeX mOpP, MOKA OHO CHOBA HE 3aT€HUT CaMo cebs.
Torga monoeHne ee MIOCKOCTA OTHOCUTONBHO IIIOCKOCTH SKJIMII-
TEKA — 570 moiokeamne Conmma. Ecim X0oTAT y3HATH HOJI0MKe-
Hpme JIYHEL B TO BpeMs, KOT[A OHA BEAHA HANl 3eMiIeldl, yCTaHaB-
JAUBAIOT SKINNOTHKY B €€ MOJOKEHHN, a KOJIIO MHPOTH MOBO-
paumBaioT [0 Tex mop, moka Jlyma me OymeT BmmHA depes
o6a orBepcTusa B OmonTpax. Torfa HepeceIeHHe ero MIOCKO-
CTH C IJIOCKOCTBI0 BSKIUNTHKEA — 9TO NOJOKeHHe JIyHHI,
a PACCTOAHEME MERIY DSKINNTHKOM M yKasaTeleM aJmgajsl
B Trpagycax KOJNbIA IOTHPOTEL — DTO BHAUMOE IOJOKEHEE
Jlyasn 2,

Takum o0pasoMm, [OId OOpeNeNeHHUS [ABYX cHepHIecKuX
KOOPIUHAT CBETWJIA [OCTATOYHO H3MEPHTH ONHY W3 HOX,
a BTOpasg KOOPAHMHATA OMPENeIUTCS HOBOPOTOM APMHIISDPHOR
cepr, HeOOXOAUMHIM IS COBMOMIEHHS CBETHIA Cero CHM-
BOJIOM Ha Kpyre, m300paKaommeM SKIWNTAKY, HIH KPyTroM
MUPOTH, IPOXONAIAM 9epe3 CBETHIO.

K sr0#f s%e rpynme mMHCTPYMEHTOB OTHOCATCS W aCTPOJA-
oun.

1 «Kamom Mac’yma», crp. 798—800.
2 Tam ke, crp. 801.
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Ilmockasa acrponsbus mpencraBisAna coboii mHambomee
HONMYJISIPHEIA aCTPOHOMUYIECKHH WHCTPYMEHT KaK HA CpefHe-
BekoBoM bBammmem m Cpemmem Bocrtoke, Tak m B cpexme-
BekoBoil EBpome. Ee HasBamme, Kak MH BHEeNM, YHACIELO-
BAHO OT AHTHYHOTO HA3BAHUA apMWLIAPHOA cdeper.

B ornmuame or BCeX paccMOTPEHHHIX HAME WHCTPYMEHTOB
acTponAbus — mepeHocHO# wmHCTpyMenT. OHA WMeeT BHA
OIOCKOW Kpyriao# kopoOkm pmmamerpom o 10 mo 50 cm,
KOTOPYIO MOKHO IOIBEIIMBATH C IIOMOINBIO KOJbIA U MIHYpA.
Ozmma @3 cTopoH acTponabum HasHBaeTCA TENEBOM, APyras —

[/ P

— 2
NN — //
~ofe—7

7

Puc. 32

cumpkoii. Comaka acTpoisbmm mpencraBiasfer co6oil Koub-
TMeBOH WHCTPYMEHT ¢ aJWMOaNoi B BHUIe JIWHEHAKN, IHIEBas
9acTh COCTOUT W3 HEHOABIW;KHOIO [HWCKA — THMIAHA, HA
KOTOPOM m300pasKeHsl, 06HYHO B cTepeorpadUaecKoi mpoeK-
WK, HeIOABM;KHEEE KPYIru U cdepsl HeGecHOR chepsl m Kpyrd,
mepexopsamue B ceGA IpH ee CyTOYHOM BpameHmu, o6pasyro-
mue TaK HA3HBAeMYI0 NAayTUHY, W OOBUKHOTO pPE3HOT0
OECKa —«mayKay (WIW «PemeTKm»), Ha KOTOPOM W300PasKeHEl
B TOHl ;Ke HNPOEKNWE SKINOTHKA W Hambojee SPKUe HEIMOj-
BmKEHHEE 3Besnpl. Crepeorpadmueckas HpoeKIus acTponatum
ocymecTBigeTca OGonbmed gacThio m3 IOsKHOTO moMIOCA MHEpa
(«ceBeprag acrtpousbusy), peme — m3 Ceseproro («roxxEas
acrponabum»). Ha puc. 32 ¢ u 6 m300paKkeHEl COOTBETCTBEHHO
OPOEKIWH (CeBEPHOIY W (IOMHOI» acTpOIAOmii.

IIpoexnus mebGecHO# ceps HA THMIAH acTPONAOUE 0GHU-
HO ofpesaeTca HA OPOGKOWW TPOOWKA, HPUMBIKAIOIIETO
K TOJIOCY IPOEKIHHU, T. €. B CIyIae «CeBEPHOU acTpoaabmmy
— Ha Opoexnmz Tpommka Hosepora, a B CIyYae <«IOKHOI»
— Ha mpoexnum Tpommka Paxa. Ha rtmmMmamax msoGpasxa-
eTcsa TOPHUBOHT, €T0 HApaJlieln — AJIbMyKAaHTAapaTH W TOYKA
3€HHTa F BePTHKAIH. Tak Kak yroil MeAy TOpPH30HTOM
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u HeGecuriM skBaTopoM paBeH 90°—q, TaKoii e yroa cocTas-
IA0T HAa THMIIAHE W OPOSKIWH 3THX yriaoB. OGHYHO K acTpo-
NA0WY OPUIATaeTCs KOMIJIEKT W3 HEeCKONbKHX THMIIAHOB,
COOTBETCTBYIOIIMX PA3JMIHEIM 3HAUYCHUAM IOHPOTHL MECT-
HOCTH . ORJINOTHKA HM300payKaeTCsi Ha (mAayKe» . KPyroM,
KacaomuMcs Opoeknmii o0omx TpommkoB. Hmsxe ropmsonrta
Ha TEMOaHAX OPOBOMMINCH TAK HA3HBAEMEE YaCOBHIC JMHIM.

Bupyau onmcrBaer ycrpoicrBo acTponsbmm B «Haywe
3Be3my cremyommMm obOpasoM: «HakoBel wacrtam actposnadmm?
Actponabusa B mesoM Kpyrias, HO K Hell NMpHKpemIeHa Ie-
Tanb, Has3HBaeMasg TPOHOM, WMEIOmMAs OTBEPCTUE A IOM-
Beca W KOJbIa. B medTpe acTponAbum mMeeTCs OTBEpCTHE,
B KOTOPOM BpamaeTcsi OCh, B KOTOPYI0 BXOOUT KOHEK, CBH-
BaHHHIA ¢ HEH W yHep:XWBAOMu# och. Ha coumHKe acTposisd-
O0um mMeeTcs AJNWHHAS [ETANb, HO00HAs JMHENKe, Bpama-
I0masacsad BOKPYr OCH, Ha3HBaeMas anumanoir. Ee Kommsr
3aKAHIMBANTCHA OCTPUSAME, HA3HBAGMBEIME YKA3aTeJAME AJH-
TaJIbL.

Hpome Toro, ma KoHmAX aXumambl TPUKPEIICHH [Be
IepOeHEANKYJIAPHbE KOJOAKHU, HA3HBAeMbe NUONTPAMA MK
vummeuaMu. Ilocepegmue XKago# M3 HEX WMMEETCA Y3KOE
oTBepcTHe, Ha3HBaeMoe OTBEPCTHEeM Jydell, HampaBJIeHHBIX
Ha HabxomaeMyio TOIRY. JlumeBas cTopoHA acTponsbmm, mpo-
THBONOJOKHAA CIOHHKE, OKPY/KeHA JIHWHWeH, Ha3HBaeMOi
amM6oM. Buyrpm nmmM6a HA JHOEBOA CTOPOHE MMEETCA NUCK
C OTBEPCTUSAME, HA3HBAaeMHIH «OayKOM» HIM (PEMeTHKOI».
Ha mem mmeercda mommH Kpyr, Ha KOTOPOM HANHMCAHHE Ha3-
BAHWA [[BEHANIATH 3HAKOB B0LMAKA, HA3HBAEMEIA HKIMMITH-
Ko#t. Ot mero B Hauaxe Kosepora BEIXOAUT MAIeHbKUIA 0CTPHIR
BHICTYI, HA3HBaeMHI a0COMIOTHEIM YyKasaTeleM 0es ompe-
OeJAomero ciosa. Horga Bpamaenrs «mayk», dTOT yKasa-
TeJb Bcerga Kacaercd aumbOa. OT SKINUTHKEA BHIXONAT OCTPHSA
W3 CEeKTOpPOB, IOXOKHX Ha TPEYrOJbHHKH, HA KOTOPHX
HaNWCaHH HA3BaHUA HEIONBIYKHEIX 3Be3f. OHE Ha3HIBAITCA
yKaszaTensaMu 3Be3f. KCIW BHHYTH KOHEK U3 OCH, TO IAYK
OTHENUTCA OT TWMIIAHOB, MW3TOTOBIEHHHX MiA [pasnmmuammix]
KINMAaTOB M DIMPOT MECTHOCTeM, KayKEBIA — [OJIA KUKIOH
u3 Bmx. Hapg tuMmamamm maxommrcs amm6. Ero oxkpysxHOCTH
pasfeneHa Ha TpmcTa mecThiecAT [rpamycos], mpmaem [0603-
HaveHH| TATHE mWim pApyrme [rpamychily .

1 (Hayxa 3Besm», ctp. 194—195.
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Puc. 33 Muyesas uwaémov acmpoasbuu (mumnan u (nayky; yudpu na
OCMPUAT OMHOCAMCA K HenodsuitnuM 36e3dan)

Puc. 34 Tumnan acmpoaabuy 042 wupomwu 30°
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Ha cumexke acrponsbmm Kpome aimmafgbl W TPafyCHEX
OeJeHmil, ¢ IOMOMBbI0O KOTOPHIX M3MEPAIOT BEICOTY CBETHI,
IMeeTCSA YeTHpe KBafpaHTa. JIeBHIA BEPXHUH — (CHHYC-KBAJ-
PaHT», ¢ MOMOMmMBI0O KOTOPOTO ONMPENeNsIiOTCS CHHYCH H KOCH-
HYCH AYT, NBA HIMKHAX — (KBAIPAHTH TEHEW», ¢ MOMOIIBIC
KOTODHIX OIPEeNeNSIOTCA TAHTEHCH W KOTAHTEHCH ((TOHM»)
OYT B (HaXbL[aX» U (CTYIHAXY, IPaBHI BEPXHAA KBAIPAHT —
(KBAJPAHT BBICOTH», ¢ MOMOMBI0 KOTOPOTO H3MEPAIOT BEI-
coTel cBeTmI. Ha «kBagpanTe BHCOTHD 00BITHO W306paKaNUCh
9eTBepTH 7 mapajilelei, cooTBeTcTBylomzx 12 sHaxKaM 30-
OWaKa, I Ha KayKmo#l m3 HWX yKasbsBaxach BEcoTa CosHIa
B MepHguaHe [JIA pPAa3IMIHEIX MHPOT H BEIcoTa ComHIA
B MOMEHT II6PECeYeHHA MM a3MMYTa KHIOIHL [JIA PasiWmIHEIX
MECTHOCTe#, 9YTO MMOBBOJAIO OIPENeIUTh A3WMYT KHIOIH B
3TUX MecTHOCTAX. Ha pme. 33 msoOpaskeHa immeBas dYacThb
acTponsbmm, Ha pmc. 34 — TmMmaH, Ha pHC. 35 — CIHMHKA
acTposadnm.

Homcrpyrnmmm acrponsabuii BechMa pasmooGpasmbl. B
«Acrponsbuaxy DBupynum onmcrBaeTr psAj HHCTPYMEHTOB,
OTINYHEIX 0T ONMCAHHOTO Hamm Hambolee pacIpOCTPAHeH-
HOTO BHAAa IJIOCKo#t actpoasiomm. B 36-m pasmene »TorO
coumHeHENA DBUpyHH OOHCHBAeT «CMeIMaHHEE acTpoaaOmmy,
ABJIAMUECT KOMOWHANMAME (CEBEPHOW» M (IOMKHOW» acTpo-
JACHA. JTHM jKe WHCTPYMEHTAM NOCBAINGH W TpakTar bu-
pyEE «O6 o6merdeHvd WCIpPABICHEWS acTPONAOmE m [eicT-
Buit ¢ [acTponabuamm], coCTaBIeHHEIME W3 CEeBEPHON W I0MK-
HO#». Eciam BepxmsAs dacTh «maykay B3fATa Y «CEBePHOM»
acTponsOmd, a HIKHAA Y (IOKHOMY, (mayK» WMeeT BH
GapaGama m cMmemadmas acTponslms HaseBaerca «Oapa-
6amoobpasmoit» (pmc. 36, a); ecam BepXHAA ; 9ACTh
(mayKa» B3fTA Y (IOMKHOWY acTponsa0mm, a HEMKHAA Y «ceBep-
HO#», «HAyK» HMeeT BHJ MHPTOBOTO JIHCTa W CMeIIaHHAST
acTponadus HasHBaeTcA «MupTooOpasmoiny (puc. 36, 6). Hom-
OmHEpPYA JeByw0 TacTh GapabarooGpasHO acTpous6uu ¢ mpa-
BOH 9acThi0 MEpPTOOOPA3HOM, MBI MOJIYyIAM «BHIKO0ODAaBHBIIY
HHCTPYMEHT C (OayKOM», HMEIOIMuM B ToJoBH Obika. Ilo-
DOOHBIM TyTeM WONYYalTCA <«HapmmccooOpasHasy, «pHOO-
obpasHasg» m [Opyrme BHAH CMEMAHHEX AaCTPOIACHii.

B 38-m paspmene «Acrponsbmity msiaaraercs «aeamoo0pas-
Hasm» actpoiabusa CHmKmsm, KOTOPYI MH YKe YIOMHHAIA
IpH pPACCMOTPEHHE BOmpPoca O [ABIKeHHH JSemiam. Eciaum
B OOBYHBIX acTpPoOiAGUAX Ha TEMOAHE H300pasKeHH KPYTrHd
¥ TO4YKHW HeOeCHOH c(epsl, OCTAIOIMUECS HEIOXBUKHHIMHA WIIH
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nepexofgmue B ce0sa upHm BHAEMOM CYTOMHOM [BMWKeHMM
He0ocBOMIa, a HA HayKe — SKIXNOTAKA W 3BE3[H, YIACTBYIOMUE
B BUAUMOM CYTOYHOM [BWKeHmH Hebocsoma, To Cummuxmsu
mocTynma HaoGOpOT: HA TWMIAHe OH W300PasHi HSKIUOTHKY
¥ 3Be3[H, a HA MOOABHKHOW YacTH acTpoiasOmm m300pasmi
TOPH3OHT W HECKOJNBKO albMyKauTapaToB. Haspamme «geirHo-
obpasHasg acTpoxsOums» 00BACHAETCS TEM, UTO DTAa HONBIIK-
Had 9acTh MHCTPYMEHTA, COCTOAImMAs W3 HM300payKeHmaA Ayrm
TOPHU30HTA W Ayl ONMSKHX K HEMY albMYKaHTApaTOB H OT-
peska, COeNUHAIOMEro HX ¢ LEHTPOM acTpoNsA0HMH, HMeeT
BH WedHAa C Madroii. MH YysKe OPUBOAWIH clioBa Bmpynum
0 TOM, 9TO OH (HAIIEN, 9T0 OHA [sTa acrponabusl aBiusercs
MPeKPACHEIM ®300peTeHmeM», HPUHIUI KOTOPOT'0 OCHOBAH
HA TBEPHOM yOemennn B IBUKEHIN 3eMJId, a He HAa BEJEMOM
memkenun HeGocBoma. Ilo-BHAMMOMY, TaKoe YTBEeD:KICHHE
Bupysn BEICKa3ad MCXO/A W3 HENMOJBHKHOCTH B BTOM aCTPO-
asg0um m300pasKeHns HEMONBIYKHBIX 3Be3[ W MONBIYKHOCTH
n300paykenns KPyros, cBasanmeix ¢ Jemueit. Ha pme. 37
BOCIPOU3BeIeHa CTPAHWIA ONUCAHWS IeIHOOOPasHOM acTpo-
na6mm w3 pyromme:m <AcTponabmity, Xpamameidica B 0.
Ipycckoit  rocymapcTBeHHOM oubnmoreke (3amammbli
Bepanmn).

B 46-v paspenme «Acrponsbmity paccMarpuBaercs «cde-
pu9eckas acTpoiaAbmA ¢ HayKoM». ITOMY K€ MOCBAIIEH TPAK-
rar Bupysm «0 npumenenwm cdepmUecKoi acTponAbmm».
Cpepmuecras - actponsadusa mpefcTasisger coboii cdepy, Ha
KOTOPOH W300payKeHEl Te yKe KPYTH W TOYKM, 9YTO W HA THM-
MaHAX THCTPYMEHTOB, CO CEPUICCKHEM (IAYKOM», Ha KOTOPOM
u300pasKeHbl SKINNTAKA W HEUONBUYKHEIE 3Be3Obl. B 47-M
paspene TOro e TpaKTaTa PACCMaTPUBAETCH «HAOIIOfaTeNIh-
Hasg acTpoisabusy, mpemcTaBadomas coGoll coenwHeHmEe ap-
MIJLIAPHOR cPepsl W OGBIHOME acTpoasAOME B ONHOM H3 ee
KPYTOB.

B 48-m paspene «AcTponsbumity oNECHBAETCA MpeIIOAKeH~
Hasg DBupysm acrponsbus, ocHOBaHHAA HA DapalilelbHOR
npoeknum HeGecHOX cgeps HA THMIOAH BIOJb OCH MEpA.
B 50-m paspmene Toro ke TpakTaTa paccMaTpHBaeTCs «COBep-
menHas acTponsbmsy Caraum, OCHOBAHHAS HA MPEIOKEHHON
mM npoeKnun HeGeCHO cepHi Ha THMIAH W3 TOYKU OCH MEPA,
OTIMYHON OT MOJICOB HebGecHo# cepr. B mepmoil m3 sTmx
mpoexnumii Kpyrm mebecHo#t cdeps m300pa;KAWTCA HA THM-
mame BINWICAMH, BO BTOPOH — piiammcaMu, mapabomaMm
u runep6oraMm.

155



;/ \\ K
; B
/ .
~
/ é
JANEN
Lo
4
i A
N

Puc. 37 Czema u onucanue uearoobpasnoti acmpoasbuu & «Acmpossbuszy
(pykonucv 6. IIpyccroii zoc. 6ubauomeru)

156




AcTponabun HemoNp30BANNCH AT PelleHns MEOTTX acTpo-
HoMmueckumx 3amad. Ompenenenme Bricotrsl Conmma Bupymm
ounmcriBaeT ciaemyoommm oOpasom: «Cramp amioM K Conmmy
7 MOABeCh acTPONAGHIO HA MPaBoOil pyKe, Tak 4ToGH OHA Ha-
xommiaach Ha Becy. IlycTh KBagpadT BHICOTH OymeT Hampas-
nen Ha Coamme, a cumEKa acTpoiabmm Oymer mepem ToGOI.
IloBopaumpail anugamy BBEPX W BHH3 [0 TeX HOpP, IOKA TEHBb
gmourpa, obpamemuoro k Coxmmy, He momamer Ha HUHOLTP,
o0pamenmmit K 3emie, W IyY HE IPOWNET depes HUKHEe
oreepcrue. Korga TeI fgobmics 5TOro, TO 0CTaBb AmHIALY
B 9TOM IOJIOKeHHNM W He gBHTrail ee. IlocMorpu, Kyma momamer
0CTpHe almmafsl mo mATePKaM TPafyCcoB BEICOTH, T. €. y3HAH
9UCI0 MATEPOK W YePTOUKY, HA KOTOPYI0 HOMAZeT OCTpHe,
u npmbaBb K HEM TO, 9TO MEKAY YEPTOYKOH W OCTPHEM.
IMonyuarca rpamycer BeicoThl CONHIA B 8TO BpeMs. Y sHAW,
BOCTOYHAS OHA WM 3amajHAsA: ecld [0 MOJyAHAs, TO BOCTOU-
Hasi, a eCid Iocje IOAyNHS, To 3amamuHasy !. CoBepmmeHmHo
AHAJIOTHIHO OMpeIeNsaeTCa BEHCOTA J000T0 IPYroro CBEeTHIA:
«Cramp nmMmOM K 3Besme, OTMEYeHHOW Ha mayke. Ilomsech
acTponsabumio Ha mMpPaBoOi PyKe Tak, 9T00H COMHKA acTPoiA0Hmu
Opima 66 oO0pameHa K Te0e, a KBaIpaHT BHICOTH HAXONUICH
65l copaBa. 3aTeM MOJHEMAM W OMyCKail almpiamy @ CMOTPHU
OFHAM TJas0M B HIDKHEEe OTBePCTHe NHWONTPA IO TeX mOp,
moKa 3Besfa me OymeT BHOHA 9Yepes oTBepcTme 000UX AWOI-
TpoB. Horma yBupummp 3Be3[y, TOCMOTPH Ha OCTPHE AJTUTAIE
W y3HAW dYMCIO TPagycoB BHCOTH 3To# 3Be3msl. Oupenennm
HAIPABJIEHHE BHICOTH OT MONYNOHHOW JHHUEW, BOCTOUHAS OHA
WIN 3amagHasy 2.

Insa onpenenenns gpyrux cdepmaeckux Koopauuar CoaH-
Ia (ImepeBepHEM AaCTPOJIAOMI0 B TBOI CTOPOHY, BHOEpH THM-
OaH [0 [HPOTe TBOEH MECTHOCTH WJIW [0 CaMOW GIm3KOW W3
EPYIWX WMHAPOT W YCTAHOBH 9TOT THUMIAH HAJ BCEMH THMIA-
HaMH. 3aTeM Cpegd aJbMyKaHTAPAaTOB HINA TOT albMYKaH-
Tapar, 9HmCIO KOTOPOTO COOTBETCTBYeT HalileHHo#t TO6OH
Beicote Comnmma; ecam [rpagycsi Bricotsr Conmnal BocTounEe,
o [pacemorpm] Boctoumyio [cTopomy] ampmykamrapara, a
eciy 3amajHEE, TO B3amafHyl [cTopomy] amxpMykraHTapara
I OTMETH €e ,.. 3aTeM y3Hail moixosxkemme ComHOA [IA HTOTO
BPEMEHHU 0 KaJeHTapI0 X HAWIU ero rpafyc Io SKIUITHKE...

1 «Hayka 3Besm», cTp. 199.
2 Tawm ke, cTp. 307—308.
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[anee mamowxi rpanyc Conmma ma oTMeYeHHEIM HaMm axbMy-
KaHTapaT ero BHCOTH C BOCTOYHOM WM 3aIaHOM BHICOTED 1.

9TO0 HAJO)KeHHEe HIPOMSBOJWTCS IyTeM LOBOPOTA «HAyKay
BOKDPYT ocu actpoiasbwmm. Ilpm stom moxydaercs crepeorpa-
¢ugeckas mpoeKnus Bcel HeOeCHOM cepH B JaHHEI MOMEHT.
AsumyT ConHIA ONpee uTCsA TeM BePTHKAIOM, W300pasKeHme
KOTOPOT0 IPOXomuT depes m3oOpasxenme «rpamyca ComrHmay.
B cayuae, eciim u3Mepsnach BHCOTA OFHON UX TeX 3Be3[, KO-
TOpHe W300paKeHBl HA (IAayKe», (IayK» HOBOPaIWBAETCH
TaK, 9TO0H ocTpme ¢ WBOOpayKeHMeM 9HTOH BBe3HH HOMAJNO
0bl Ha aJbMYKaHTAPAT, COOTBETCTBYINWN HAWNTEHHON BEH-
coTe BBE3[H.

Yrom moBOpoTa «HAYKA» OMPENEIHT BPEMs B (OPSIMEIX»
aCTPOHOMHYECKHMX 4dacax OT Hauaja JHA WIA HOYIE [0
MOMEHTA maMepeHmsa. Touxa mepecedeHms wu300paKEHAT
SKINNOTAKA ¢ W300pPaKeHHEM BOCTOYHOTO TOPH30HTA B ITOT
MOMEHT — TOPOCKOI BTOT0 MOMEHTA.

Psap pasmenos tpakratos Bupymm 06 actponsbuax m psap
BompocoB ero «Hayku 3Besyy MOCBAmMEHH W3MEDEHUIO BPeMeHN
¢ IMOMOINBIO ACTPONAOUH.

IlpuBenem wmanoxennrie Bupymum B «Hayxe 3Besmy cmo-
co0Bl ompefeleHNs BPeMeHH B (HOPAMBIX» U (KOCHX» dacax
€ IOMOIMBI0 AaCTPOJNACHH.

«Raxk ompepensierca merekmas gacTs guEA? Ecam rpagyc
TOPOCKOIIA PACIIONOKeH HAa BOCTOYHOM TOPHW30HTE, HOCMOTPH
Ha Tpajyce xammba, Ha KOTOphle YKA3HBAaeT YKasaTelb,
HaxomAamuiica B Hausaie Hosepora, m oTMeTh 3TO MeCTO.
3areM moBopaumpaii mayk oGpaTHO HPOTHB IOCHE0BATENb-
HOCTH 3HAKOB 30[MAaKa, T.e. OT 3amajga K cepepmHe Heba
E 3aTeM K BOCTOKY, [0 TeX mop, moka rpagyc Colnma He
JDOCTHTHET BOCTOYHOT'O I'OPWB0HTA, W MOCMOTDH, KaKoe MECTO
Ha JuMm0e 3aiiMeT yKasaTelb, M COCYMTAll rpafycH Jammba
OT HePBOH OTMETKH [0 TOH OTMETKH. T0, 9T0 HONXYIATCHA,—
Tpajych He6EeCHOTO DKBATOPA, HA KOTOPHE OH HOBEPHYJICH
ot Bocxozia CounHIa 10 BpeMenn maMepeHHUs BHCOTH. Hamxme
OATHAANATH IPAfyCoOB M3 HUX HPHEME 32 9aC, & €CJIH HemoJj-
Hble HATHAJNATb IPAgyCoB, OPAMHA KayKObl# W3 HUX 3a JeTH-
pe MuEYTH dYaca. Horma mpmbaBumb mX, DONYIHAICH HCTEK-
mas 9acTh JHA B OPAMHEX 9acax W WX [poGsax» 2,

CroBa «ecnm rpagyc ropockola pacmoJOKeH Ha BOCTOU-
HOM TOPH30HTE» YKa3hBalOT HA TO, YTO (HAYKY acTPOIAOME

! (Hayka sBesm», crp. 302—303.
2 Tam e, crp. 202.
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y)Ke HOBePHYT HA TAKO# yrod, 4To M306pasKeHHE CBETHIA
¢ HN3MEpeHHOH BHICOTOM WOWAN0 HA aJbMyKaHTapaT 9TOU
BLICOTH I HM300payKeHHe CBETHJ Ha «IayKey B TOYHOCTH CO-
OTBETCTBYeT WX IIOJOKOHHAM Ha HeOecHOi cdepe B MaHHHIA
moment. «Hauamo Hosepora»— Touka Kacamms m3o0parkeHns
SKINOTUKA Ha «OayKe» ¢ m3o0paskenmeM tpounmka Hosepora;
yKa3aTelb, HAXONAMUNACH B DTOH TOYKE, DPACIONOMEH Ha
BePTHKAJIbHOM JmaMeTrpe THMIaHA. Tak Kak 360° moBopora
(IAyKa» COOTBETCTBYIOT 24 «OpAMBIMY dacam, KaKIoMy
«mpaMoMy» dacy coorBercTByer 360° : 24 = 15°, T.e. Kam-
HOMY Tpaaycy mnoBopora cooTBercTByHT 60 : 15 = 4 wmu-
HYTH BpeMeHu ((MEHYTH dacay). Bupyam ompemenser Tak-
e BpeMs BOCXOfa W HAXONHT (HCTEKIIYI0 YacTh JHAY OT
BOCXO0/ja [i0 JAaHHOTO MOMEHTA.

Ilns oupepesiennsa (MCTEKIIeA JaCTH HOYIM) IIPOU3IBOMMTCS
aHAJIOTHIHAA ONepamus, B KOTOPOi mayK IOBOPAaYMBAETCH
Ha TaKo#i yromx, uro0H BOCTOYHOTO TOPHUSOHTA HOCTHT HE
rpagyc Coxnma, a nmaMeTpalbHO IPOTHBOLOJOMKHHN €My
rpagyc dKIAOTUKM.

Ilna ompepeieEnsa «KOCHX)» 9aCOB HA THMIAHE HIKE H30-
GpaskeHHmsA TOPUB0HTA, TAe HeT m300pasKeHmi aXbMyKaHTa-
PaTOB W BEPTHKAJIOB, IPOBOMAT «IaCOBHE INHUWY, NeIIANEE
5Ty 9acTh TEMIAHOB Ha 12 KPHBONMHEHHHX YeTHPEXYTrOdb-
EOKOB, HyMepyemuix oT 1 mo 12. OGrdmO wacoBHe aWHAT
OPOBONATCA TaK: MYTH OKPYIKHOCTEH, W300payKalOMuUX He-
GeCHLIZ DKBATOP M 062 TPONMKA, OTCEKAeMEe OT 3THX OKPYIK-
HOCTeH wm306paykeHmeM TOPH30HTA W HAXONAMUECH HEMKE
sTOr0 m306pakenus, menaAr Ha 12 paBHHX YacTell W CoepmH-
HAIOT TOYKE NIeJeHWs, OTHeNAIONUe ONWMHAKOBOE YMCJIO da-
cTeil Iyr OT BOCTOYHOW MM 3aUafHON YacThH M300pasKeHms
TOPHU30HTA, OKPY/RHOCTAMH, KOTODPHE M NPUHHMAITCA 3a
gacoBHe JuHnm. llpmBemeM wu3io;KeHHoe bupymm B ero
«Hayxe 3Bes[» ompe/eleHne «(KOCHX» 9aC0B ¢ MOMOIMBIO aCTPO-
nsa0wmm.

«Har onpegensmoTesa Kockle dYachi?» — copammBaer bu-
pyEE m oTBeuaeT: «ECIH ropocKon HAXONWTCA HA BOCTOIHOM
TOpPH30HTE, IOCMOTPA HA TPajgyc, TPOTHBOIOJOKHEIA Ipa-
nycy Commma, coBHAfAIOMMUA ¢ PAaBHEIM €My T'PAfyCcoM Ceb-
moro [oT mero] smara sommaka. OTMmeTb, Kyha OH momameT
W3 KOCHX YacOoB, HAXOMAMMMUXCA MeKAy JIHHOA, ITpoBe-
NeHHKX HON TOPH30HTOM. DTOT 9aC U SABIAETCS HCKOMEIMY 1.

® «Hayxa sBesm, crp. 203.
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Hougblo BMecTo rpapyca, mpoTmBomooskuoro rpaaycy Comm-
ma, To jKe HmpoOm3BOmHUTCA ¢ rpamycom camoro Cosmma.

B «Acrponsbmumy m «I'HOMOEEKe» IPHBEIeHO pelIeHHe
MHOTEX aCTPOHOMIYECKHX 3amad C TMOMOMBI0 acTpo-
nsa6un.

Ilasg ompenesieEns CHHYCOB M KOCHHYCOB AyT ¢ HOMOMIBIO
CHHYC-KBafipaHTa acTpOds0MEM anmjafa MOBEPTHBAETCH TaK,
9700 OHA OTCeKaNa Ha auMbe gamuyio mayry. Torma mpsamo-
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Puc. 38

Puc. 39

YTOJbHbIE MPOEKNUM KOHIA 9TOM NYTHW HA PAgUyCH, OTPaHH-
gpBamue KBafpaHT, ABIAIOTCA JIUHAIME CHHYCA W KOCH-
H"yca a10it myru (pume. 38, a). CTOPOHEI OLHOTO «KBagpaHTa
TeHW» pasfeneHs Ha 12 «maabmes», a APyroro — Ha 7 WiId
6%/, «cTymum». A ompejmesieHHS TAHTEHCOB W KOTAHTEHCOB
IYT B (HAJBIAX» WIM (CTYMHAXY CAeMyeT MOBEPHYTH adumamy
TaK, 9TOOH OHA OTCEKala Ha IMuMGe MAaHHYIO NYTy OT OXHOTO
U3 KOHIOB [Yyrd COOTBETCTBYIOMEr0 KBafpaHTa, TOTHA aJH-
IaJga OTceyeT HAa COOTBETCTBYKOMIEH CTOPOHE COOTBETCTBYIO-
mero KBaJpaHTa NWHUIO TAHTeHCA WIW KOTAHTeHCA DTOH AY-
rmn (puc. 38,6)

B «Haywe 3Be3m», «Acrponsbumy u «I'HoMOHWKe» mpuBe-
OeHO TaKKe DPEIIOHHe PAma TeOMeTPHIECKWX 3aJad HA OIpe-
IeNeHHe PACCTOSAHHA [0 HEMONBIKHHEIX 00BEKTOB.

Ilpusegem pnBe samaum Takoro poma m3 «Hayxu 3Besmy.

«Onpepenenne wryGuasl Koaoana. CTanb Ha Kpaft Koxoma
M BO3BMHE aCTPOJIAGHIO B JIEBYIO PYKY TaK, 4T00H KBagpaHT
BBICOTH HaXOmWJICsA Obl ¢ TBOEH CTOPOHEI, a KBAAPAHT TOHH —
CO CTOPOHBI KOJOANA. 3aTeM HOBOpPAaYWBAN ANWOANy L0 TeX
mop, MmOKAa He YBHAMING Yepe3 OTBepeTHs 000UX MUOMTPOB
TIOBEPXHOCTh BOJH WJIW JHO CO CTOPOHEI, IPOTHBOMOJOKHOM
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TBOEMY WOJOKEeHMIO. Y3HAH BEJIWYMHY TEHH B TaJbIax
B TOM IIOJIOKEHUH, Ha KOTOPOM KOHEI alufaIkl OCTAHOBHICH,
¥ 3aI0MHHE 9Ty Beqndury . OTHUME U3 Hee OTUH OaJel| i, IocTa-
BWB yKas3aTeJb HA 9TOM MeCTe, HOJHAMHCH HA TaKoe PaccTo-
siHue, 9T00H MOKHO GBLIO OB YBHIETH depes oTBepeTHe 060mX
IUONTPOB HOBEPXHOCTH BOMBI, KOTOPYIO TH BHIEN 70 H3Me-
HEeHMA UOJOMKEeHUS ajumafbl, 5TO — BTOPOE MOJOMKEHHe.
Wsmeps B moxrax [paccroanme] Mesxmy 060MMHA MOIOKEHAAMY,
TO, 9TO IOJYIATCHA, YMHOMKH Ha OAIBIH KOHHIECKOH TedHH.
ITpomssenenme — rayGmHa KoioAma B JOKTAX. Ecam yM-
HOKHUTH PaCCTOAHME MEKIY ABYMA HOJOKEHUAMU B JIOKTAX
Ha [BeHAOmaTh, NOJYIATCA IIWPWHA KOJOAmA, T.e. ero
nmamerpy 1.

T'ny6mua komogma ompepeiseTcs OyTeM W3MEPEHHA IBYX
yriaoB o @ [, modyJaeMHX NPAMOJIWHEHHO# oOpasyomein
OUINHAPA, OTPaHMIMBAIONIEr0 KOJOMEN, ¢ JWHHEH, COemH-
HAWOIMEHA TOYKY MOBEPXHOCTH BOMH, AWAMETPAJbHO LPOTH-
BOIIOJIOKHOM TPAMOJMHENHON 06pasyiomeir ¢ ee TOIKaMU
Ha Kpalo KOJOJNAa W HA BECOTe g Haf Heit (puc. 39). Mcromas
raybmuaa ko BEIpa)kaercs (QOpMyJIOin

h— actga
T ctgB—ctga’

HO mo ycaoBmo bBupymm passHocTh ctg p — ctg o pammHa
OJTHOMY (IAJBIy», Hm0dTOMY A = a-ctg o, rme ctg o um3me-
pAerca B «mampmax»; BupyHHM 37mech Ha3EBaeT ctg o «KOHH-
gecKoli TeHbio». [mamerp d KOJOAmAa paBeH

a
d=htgo= ctgB —ctga’
T. e. B cmily yciaoBua bupymm d = 12 a.

«Onpenenenne BHICOTHI MAHAPETa WIIH CTEHBI, OCHOBAHMSA
KoTOopsix Hemocrynssi. OcTamoBHCh Ha MeCTe, YCTAHOBH
aJdupany W HONHEEMHE ee Ha [Becory] TBoero [pocral. Cmorpm
gepes OTBEPCTHA 060HMX NWONTPOB HA WCKOMYI BePIIMHY IO
TexX IOop, MOKa He YBUIUIIb ee, KAK OPU ONpefeleHAU BH-
COTHl CBETHWJI. 3aTeM HOCMOTPH, HA CKOJBKWX HANBIAX TeHH
HaXOJUTCSA KOHEN aJmAafbl, 5T0 — IEpPBasg TEeHb. J3aTeM
OBUTAMCSH BIOepel WM Hasaj [0 TeX mOp, NOKa He HalIemb
Ha 3eMie JJIUHY, PaBHYI BEICOTe 3TOH BepmHWHH. Eciam TH

1 Tawm sxe, cTp. 208—209.
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mepeMemancsa B CTOPOHY TODH WX IO POBHOU 3eMie B Ha-
OpaBleHUM TOPH WIW MUHAPETA, YMEHBIIWINH T€HH HA OLWH
malem, eciduW TH IOAXONAITh K HEUM, WM YBeIMIHIIh ee Ha
OMIH Tajieln, eCid TH OTXOMWOIb OT HAX, O TeX IOp HOKa He
VBUIWIIh BepPIIMHY 9epe3 OTBepcTHs 000MX AMONTPOB. 3a-
TeM H3Meph TO, ITO MY ABYMSA MOJIOKEHUAMH, M YMHOKb
5TO0 Ha [BeHAANaTh, NIPOW3BefeHAe — MCKOMAasg BHICOTA

[pme. 40].

o Puc. 40

! a a

Ecam ymHOMKETH HafileEHYI0 AJHHYy HA HEPBYI0 TeHB,
TMOJIYYHTCA TO, 9TO MEKAY HEePBEIM IIOJOKEHHeM W OCHOBa-
HEeM TOli BHICOTH, [JIWHY KOTOPOW THI XOTeJ HauTm» l.

IIpaBuno Bupymm pmiasa ompeneneHWs BBHICOTHI h, paBHO#
Pa3sHOCTH BHICOTH MEHApeTa H pocTa Habulofareis, COBHA-
JaeT ¢ €ro OpaBWJIOM ONpeeJeHHWs [maMeTpa d KoJomma
B Impemsmymed 3amade, a IPaBUIO [ OUPefeleHNA PaccTo-
AHEA d OT MepBOTO MOJIO)KeHHA HabaofaTess N0 MHEHApera
COBIIAIAeT ¢ eT0 IPABMIOM ONpPe/eIeHNA Ty OHHbI h xomopma.

4. Mopenapyomue THCTPYMEHTbI.
Mexaamdecknii KajsieHgaph

B 69—70-m paspmemax «Acrpoasbmiiy BupyHm ommchBaer
yCTPOHCTBO M30GPETEHHOTO WM MeXaHHYeCKOro KaleHAapHd,
KOTOPHI OpefcTaBian €060l (IPHCTAaBKY» K acTpolsbmm
7 yCcTaHABIMBAJICA Ha ee CIMHKe, IPUYeM Mepefl ero ycra-
HOBKOM alWjafa cHAMalach, a DOTOM HajeBalach Ha 3TOT
ZHCTPYMeHT. VIHCTPYMEHT COCTOHUT M3 KOJBIA, AUAMeTP KO-
TOpOTo paBeH AEAMETPY CHUHKHE acTpoiaGmm, BockME 8y6-
gaTHX KOJeC ¢ OCAMHA W KPHIIIKA ¢ OTBEPCTUAME W IIKAJIAMH,
[0 KOTOPHM MOTYT JBHTaThCs yKasarTemm. Hoabmo Tyro
HajeBaeTca Ha CIHHKY acTposabmm.

Ecam BHyTpeHHmi pammyc Koaxbma mpuaats 3a 90 I,
To, KaK yKassBaeT DWPYHH, AmaMeTPH B3y0UaTHX Koiec

1 «Hayxa sBespy, crp. 210,
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Puc. 41 Czema u onucarue Meranuveckozo kaiendaps ¢ «Acmpossbuszy
(pyronucy 6. IIpyccroti 2oc. 6ubauomeru)
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MOJKHEL OBITH COOTBETCTBEHHO paBHE: [—7 [, II—10 1,
I11—19 1, IV—241, V—40 [, VI—48 1, VII u VIII—59 .
KosdopunumernTtsr mpm [ paBHEI 4mciaam 3y6ImoB sTHX Kojec.
Ha mpopomxenwme ocu acTpoisabum HameBaeTcsa cHAgaIa
IT, a Barem I Komeca wm KECTKO 3aKDPEIIAITCH HA DTOH OCH.
Taxmm e ob6pasom III romeco saxpemusercs smecte ¢ VII,
a IV romeco ¢ VIII. VII xomeco, npemmasmauennoe mis
JeMOHCTPAOWM JYHHHX (a3, HECKOJIbKO OTAMIHO OT OCTAJh-

Puc. 42

HBEIX: HAa HeM HOpOBefleHa KOHIMEHTPUYECKAaA ¢ HUM OKPYX-
HOCTB pafumyca 58 [, moIyuIeHHOe KOJbI0 MUPHUHON [ MeIHTCS

Ha 99 paBHEIX dacTeii, COOTBeTCTBYOIMUX 3y6maM, Ha 3THX
JeJeHAAX OHIIYTCS TPOTHB IaCOBOM cTpeikm gmeiaa ot 1 mo
30, a sarem ot 1 mo 29. B rpyr pammyca 58 | BumcsiBamoTCA
JeTHpe KacaoIMEXcA APYr Apyra Kpyra ¢ IeHTpaMd Ha
IBYX IepOeHAUKYJIAPHEIX AuaMmeTpax. [[Ba Kpyra ¢ meHTpa-
MHE Ha fuaMmeTpe, OPOXONAMEM depe3 Hadajo IIKaJjbl, OKpa-
IMeHH 9epPHOH KpacKoi, ocTaabHasd moBepxHocTh VII Ko-
neca mocepeGpena. Ha pwme. 41 Bocmpomssemena cTpaHmma
ONHCAHHA HTOTO WHCTPYyMeHTAa W3 pykKommcd <«AcTpo-
nAGwmity.

Ha moBepxmocTH comuKm acTpoiabum yCTaHABIMBAIOTCH
gersipe mrtmpra — ocu VI, IV, VIII, III, VII m V xoxec,
pacmoyIo)KeHWe KOTOPHX ofecmegmBaeT yKazaHHOEe 3arem-
nenme mx 3y6moB (pmc. 42). Ocm V m VI xomec — Koxec
Jlyms m Conuna, Tax ske Kak W yIIMHEHHAA 0Ch acTPOAbHH,
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Ha KoTopylo mHageBalorca koxeca I m I, Beixomar 3a mpepe-
JB KPHIIKE HHCTpyMeHTa. Ha [BYX ocsAX, Hecymux Kojeca
VI u V, yeramaBauBaloTCA CTPEIKH, YKA3HBAOMUEe HA IIKa-
JlaX COOTBETCTBEHHO moJioskeHus JIyubl m ConHIa, a Ha 0Ch
acTpoas0uu HajeBaeTcd W 3aKpemingerca amumana. Homeca
YOeP/KUBAIOTCH B HYKHHX HOJOMEHUAX (KOHBKAMM).

Ilpw Bpamemmm ocum actpoisabum II Komeco mepemaer
Bpamenme V Kojdecy — xoaecy JIymsl, a I xomeco VII wo-
necy, ceazagaomy ¢ 111, B ¢Bolo ogepenp mepemarommmM OBH-
sxerme VIII m IV, a IV roseco Bpamaer VI koseco — Komeco
CoaHra.

Kpomka miIoTHo HajeBaeTCd Ha BHEIIHee KOJLIO W 3a-
KpeiBaeT 3yGuatkie kKomeca. Hpome Tpex oTBepcTmii, mpef-
Ha3HAYEHHHIX [IJIA ocell acTpoasabuu u koxec JIyus u Conuna,
mag VII xomecom cphenaHo eme OMHO KDPYIJoe OTBepcTHUE,
JUaMeTp KOTOPOTO PaBeH [UaMeTpy B3a4ePHEHHEIX KPYyIoB
Ha VII komece. Ilpm Bpamenum 5TW KPYyTd TOOXOMAT HOT
OTBEpPCTHE W BUAUMAsf ILIOMANbh 3a9ePHEHHOTO Kpyra HOKa-
3HIBaeT, B KaKO# (ase HAXOQUTCS B JaHHBI MOMEHT JIyHA.
B kprmmke Memmgy ee KpaeM W KPYTILIM OTBEPCTHEM [
Habaomenusd ¢as JIyHs BHYTPE HpOJeNaHO eme ONHO He-
60JIbIIOE YETHIPEXYTOJNBbHOE OTBEPCTHE, IMO3BOJANINEE OCY-
IMEeCTBAATh KOHTPOJb; YCTAHOBKA 9TOr0 [OWCKA MPABHIB-
Ha, ecjU OPH HOJNHOM BHNUMOCTH 3a9€PHEHHOI0 Kpyra depes
5TO OTBEPCTHE BUIHO [ejleHHe ¢ Hagouchio 29.

Borpyr Tpex oceii Ha KPpHIIKe ONWCAHE OKDPYXKHOCTH.
OKpyIKHOCTH, ONHMCAHHAA BOKPYT OCH acTpoixabmm, paspe-
JeHa Ha ceMb YacTell, KayKgad M3 KOTOPHX HaJOHCaHA [HEM
HeleJd B HAaOpPaBJeHHH IPOTHB 9acoBoi cTpenkdm. OKpy:x-
HOCTH, omnmcaHHEE BOKpPYr oceirt Commma m Jlymsl, pasmeme-
HEL Ha 12 "acrell, mo 9HCIy 3HAKOB 30[aKa, KayKHad U3 KO-
TOPHX B CBOX OUepenh pasmeiexHa Ha 30 rpamycos; HaszBa-
HUA SHAKOB 30[HaKa HAOUCAHEL IO gacoBoil cTpexke. Ilo-
3TOMY CTPENKH, CBg3aHHEE ¢ ocamu V u VI Kojec, yKa3sBaOT
momoskerme Jlymsl m CoXHIa Ha DKIMOTAKE B TIpagycax.
Yxasarenpb anmmaibl, 3aKpeIeHHE MTH(OTOM Ha OCH acTPO-
na6um, oTMedaer nHHU Hemend. llpm yrasammex Bupymum
gmenax 3y6moB Coumme coBepImaeT mOJHEIA 06OpoT 3a
366 8/,5 mEa, a Jlyma — 3a 28 mumeii.

Kax BummMm, MexaHwdecKuil KajeHmapb BDUPyHEH yHKasH-
BaeT MoJoKeHHA Ha skamntuke CoJHIIA BO BpeMs ero BHJW-
Moro roguamOoro oGopora m JIYHEL BO BpeMs ee MECAYHOTO
o6opora, a rarke ¢aser Jlymsl. CpaBHeHme m300pajkeHHI
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nemxenna Conrna m JIyHE Do SKIMITHKE IMO3BOJgeT HafiTh
MecTa COeWHEHHH ¥ IPOTUBOCTOAHMN 9STHUX CBETHI, T. €.
MecTa CONHETHHX W JYHHEIX 3aTMmenmii. Ha ocHoBe artoro me-
XaHWYECKOTO KajeHAapsa DBUpyHm CKOHCTPYHpPOBal «IHUCK
3aTMeHHWI», ONHCAaHWEM KOTOPOT0 B3aKaHIMBAITCA <«AcTpo-
nA6um».

MexannuecKuii KajeHTaph DHDYHH OPUBOIUTCA B IBH-
JKeHHe BpameHumeM ocu acTpoisabmm. Eciam samenwuts coot-
HOIOEHUS 4ucesJ 3yOHOB, COOTBETCTBYIOIIWE TONY W MeCHIY,
Ha COOTHOINEHWS, COOTBETCTBYIOMME CYTKAM WM 9acy, W IpH-
BOJMTH .MEXaHU3M B [BW)KEHHE He PYKO#, a HEIpPepHBHO
IefcTBYIOMHAM ABUTATENEeM, MB MOJYIAM MeXaHMIECKUe TacH.
Onmaxo mop «HMHCTPYMEHTOM C ABUKEHHEM, ¢ HOMOMBI0 KO-
TOPOTO0 MOJKHO W3MepATh BpeMsa», o Koropom bBumpymm ro-
Boput B «Hayre 3Besm», cygd mo mpUBeIeHHOMY HUKe MECTY
u3 «[eomesum», THe TOBOPHUTCH O «HENPEPHIBHOMY IBHYKCHUM,
IIPEfCTABIAIIMEMCH OJUHAKOBHIM B PaBHEIE OTPE3KH BpeMe-
HW», BupyEm mogpasymMeBaeT HHCTPYMEHT THIIA BOJAHBEIX
HJIW TeCOYHEIX dacoB. IlosToMy MexaHmdYecKWi KajeHmaphb
Bupyswm caemyer cuwraTh OgHAM H3 OPOTOTHIOB MeXaHM-
YeCKHX 9acoB, KOTOpPHE IOABHIMCH TOTA, KOTHA MeXaHH3M
THIA, OOMCAHHOTO DHpYHM, OB COEIUHEH C «HempepPEBHBIM
IBU KeHHEM» MENJIEHHO ONYCKAIOIIeWcH I'MpPH WM PasBepTH-
BAIOMEHcsa TPYKUHH. 3aMeTHM, 9TO TPAJUNUOHHOe m306pa-
JKeHMe B3HAKOB 30fWaKa Ha nuepbiaTax CTapUHHHX dYa-
COB yKa3HBaeT Ha TO, YTO MeXaHWYECKHWe dYacCH, BEChMa
BEPOATHO, MPOU30ILIN UMEHHO OT MeXaHHIECKOTO KaJeHaap .

5. Bo;umme N IeCOYHbI€ YacChl

Bompocs wusMepeHWsa BpeMeHH HAIIIW OTPaKeHHE BO
MHOTHX COYMHEHWAX DUpyHH. ITOMY LOCBAMMEHH [BE YIIO-
MAHyTHe B «Bmbamorpagum», HO, K COKajeHUIO, HE COXpa-
HuBImuecs pa6Gore: «Humra 00 yxkasaHdm OpPOBEPKH NPH W3-
Mepermm BpemeHm» u «O mOAyYeHMM MOMEHTA BPEMEHH Y
THIAATEBY.

IloMmrMO oOmHMCAHHEIX COOCO0OB W3MEPEHHS BpPEMEeHH IO
Coxnany u sBesmam B cTpanax Bamxuero m Cpegrero Boctora
MHPOKO MCIONb30BAJMCh BOJNAHEIE M IECOYHEIE TacChl, OC-
HOBAaHHBIG HA BHICHIIAHMM DeCKa HJIW BHJIMBAHUE BOJH U3
cocyga B TeYeHHE OIpPeJeIeHHOr'0 BpPEMEHH.

IIo stomy moBony Bupymum rosopur B «['eomesumy: «Hexo-
TOpHE OompefeldAl0T [BpeMeHa 3aTMeHHA] DO HeIpepHBHOMY
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IBUKEHUIO, IMPEICTaBIAIIEeMyCs OTUHAKOBEIM B paBHEE OT-
pesku BpemeHm. Ilpexme moab30BaimCh UPH HSTOM BOMOM.
Onuaxo Bofme CBOMCTBeHHA HEOTHOPOAHOCTh BO MHOTMX BHIAX,
B 9aCTHOCTH MATKOCTHh HJIH 3KECTKOCTh, CBOCTBEHHEE ee HC-
TOYHHKAM U JayKke OTHOCHMEIE K ee COGCTBEHHOM mpmpoje, mo-
CKOJIBKY OHH 00A3aTeABHH A Hee. ITH MATKOCTH HJIH KeCT-
KOCTh CIy9alTca y Bomel [ramke] w3-3a HEOMHODPONHOCTH
KavecTBa BO3MyXa, a Bofa CKIOHHA K BOCHPUATHIO BIUAHUA
BO3yXa W3-3a HEMOCPENCTBEHHOTO CONPMKOCHOBEHUS C HEM.
[Ha6aromaercsa] u ysenndenne gaBieHns BOGH Ha BO3AYX IIPH
yBenmueHUH ee o6beMa. M3-3a BCero 5TOTO YEIOBEK IEPEINes
ot [ucmonb30BaHUA BOAH] K IBUKEHWIO IecKa... Kcam Bpe-
MfA W3MEepeHo BOJo#l WM mecKoM, TO MepH WX o0beMa W Beca
u3BecTHH W He TpebyoT [mpomomsxenmsa] peum o Hmx» 1.
B actposoruueckoit wactu «Hayku 38esmy B cBA3m ¢ 3ama-
gyell coCTaBIEHHS ACTPOJNOTHIECKOr0 IPENCKA3aHUA IPH POFK-
meHmm pebeHKa, Korma Tpe6GyeTcA TOYHO YCTAHOBUTH MOMEHT
POKIEHNUA W ero TOPOCKON, BUPYHH ONUCHBaET ompeeieHNe
MOMeHTa POKIeHUA ciaemqyiomuM oGpasom: «Horma peGeHon
BHIXOJUT W3 YpeBa Marepu, ompemenu BecoTy ColHIA, ecim
9TO JeHb, Halid TOPOCKON H €ro rpagyc — 5T0 B eCTh To-
POCKOI 5TOT0 poxkmeHHOro. Ecam 9T0 HOYb, TO OmpEHeN: BEI-
COTY ONHO! W3 W3BECTHHIX HEIOMBUKHHIX 3Be3]], MMEIOIAXCH
Ha [maywe] acrponsbum, m mo Heli ompemenm ropockom. He
paccMaTpuBail MIAHETH, TaK Kak MefCTBUA ¢ HUMHA TPYLHE, a
Tak:ke JIyHy, ecim 3T0 He GyneT HeoOXO[WMO, TaK Kak Jei-
ctBusa ¢ JlyHo# mpumsomaT K ommbram. Ecam obiraka, meLIb
uIE momo0HOe STOMY MemaeT HAOGMIOMEeHHAM [ ompefele-
HHAA BHICOT HeOECHHBIX CBETHII, TO OCTAeTCA TOJBKO OMPeeNsaTh
IpOLIeINNe IacH JHA WIW HOYH, 10 HAM ONpeean TOPOCKOI.
Ompenesnenne Opome X YacOB IPOM3BOTUTCA MBYMS CIIO-
cobamu. [Ommm cmoco6] — Korma eme Ko poskTeHHMA MH Ha-
GaomaeM 3a HUM, HalOJIHWB BOASAHBIE Yachl BONOM MM yCTa-
HOBHUB HHCTPYMEHT C OBUKEHNEM, C IIOMOMBI0 KOTOPOI'0 MO~
HO W3MEPATH BpeMsA OT H3BECTHOTO BPEMEHH — OT BOCXOMA
ComHpa, Wik oT ero 3akara, WIH OT NOKOOHOrO 3TOMY, W
KOTa MPOW30IeT poeHne, TH y3HAeb [0 HTAM HHCTPY-
MeHTaM mpomenmue dackl. [[pyroit cmoco6 — Korga o posxme-
HWHU 3apaHee He GHIO W3BECTHO, YCTAaHOBH HHCTPYMEHT OT
MOMeHTa PORIeHHWA W Habaogall 3a HEAM [0 TOTO BpeMeHH,
KOTma MOKHO 6ymeT ompemenntTh BoicoTy ColHIA WMIM 3Be3[H

1 «Teopme3ms», cTp. 195.
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¥ MH y3HaeM MefCTBUTEeNBbHOE BPEMs, a 3aTeM BO3BPAaTHMCH
OT Hero Ha BeJIUYNHY JacOB, OIpefielIeHHHX ¢ MOMOIBIO 3TOTO
HHCTPYMEHTA, W OIPEeTelmM MeCTO POKAHHA BO BPeMeHM» .

Hanee Bupyum onmcmBaer, Kak ciexaTh CaMofelbHEIC
BOJAHEIE JACH, KOI[a FOTOBOTO HHCTPYMEHTA HOf PYKO# HeT:
«Ecnm mHCTPpYMEHT He WMOATOTOBIEH, TO BO3BME YTO-HHOYIb,
B 9eM MOKHO [ePyKaTh BOMY, U3 Ji0060ro MaTepuala, HAIpH-
Mep Tas, JamKy Wil momoGHoe sToMy. BHEH3Y sToro cocyma
mpofenail 0TBepCTHE, KAKOM BeJIWYMHE CMOKeINhb, M KOrma pe-
GeHOK POJUTCS, THl IMeeIlb B BO3MOKHOCTH: IEPBYI — Ha-
IWBATh B HETO (COCYM) BOAY M BTOPYI — BHIIYCKAaTh BOXY U3
Hero. Eciau TH Xod9elrs HaJWBaTh BOLY B COCYM, BHU3Y KOTO-
POro IPOIeNaHo OTBepCTHE, HANOJHAN ero YWCTOH BONOU H
mpociend, 9To0H BeCch 3TOT cocyq OBUI 3amoJHEH BOMOM, a
KOTJ[a OH OIIOPOKHUTCS, Hajedl B HeTO BOAY CHOBA H TaK Ha-
Jlee W MOACYATAR, CKOJIBKO Pa3 3TOT COCY HANONHAICA BOXOM
M0 TeX IOop, HOKAa TH cMOT ompefenuth Beicory ConHma mim
3BE3[IH, W OTMETH OCTABIIYIOCH €ro 4acTh, T. €. MecTo, KOTo-
pOTO HOCTUTJIA BOJAa B 5TO BpeMd. 3aTeM Y3Hail mMpOIIeIIne
9achl MHSA W HOYHM B 9TO BPeMs, a 3aTeM OPOW3BONH BEIJIHBA-
HEA BOAH CHOBa [0 TeX IOP, MOKA WX YHUCIO0 He Gyaer B TO9-
HOCTH PaBHO HePBOMY 9YUCJIY BEIMBAHUI W BOga He [OCTHUT-
HeT TOW jXe OTMETKH OCTABINEMCA 9YaCTH, OIPee]d BHCOTY
ConHma mjida 5TOr0 BpPeMeHH W Yy3HA# BpeMs, mpollefmiee
Me;KIy STHM BpeMeHeM W IpesIymuM BpemeHeM. Hcam TH
OIPeeSnI 9achl, BO3BPATHCH HA PABHOE BPEMS 0T BpeMeHH,
Korma TH Ha6mopman Comnme miwm 3Be37y, TOTHA TH MOCTHI-
Hellb BPeMeHH POKAeHus. Pacmoiioku KYBIIWH C OTBEPCTH-
eM Ha 9eM-TO, IOJOOHOM TPEHOKHUKY, W HAIOJIHW €r0 BOMOH
Tak, 94To0H BOMla BEITEKAJa WM Kamaja U3 OTBePCTHS, a KOT-
7la OHA BHUIBETCH, MOBTOPH 3TO W IIOACYATAN UWCIO BHITEKA-
HU# 0 TOT0 BPeMeHH, KOTa TH cMoke b Habxogath Coxame
miay 3Besny. Eciim B cocyme ocramack Bofa, TO OTMETh ee yPo-
Bers. Jajiee mpousBequ felicTBue MOLOGHO TOMY, ITO MEL Pa3h-
ACHUJIA PaHBIIe) 2.

6. Visroropnenme WHCTPYMEHTOB

B mECTpyMeHTax, M3TOTOBIEHHHX W ONHCAHHHX BmpyHm,
BaJyKHOE MEeCTO 3aHUMAIOT HYTOBHe W IPAMOJIWHEHHBE IMKAIH
IJIs OTCIETOB PEe3yIbTAaTOB HAONIONeHWH IpPHW acTpOHOMUUe-

1 «Hayxa 3Besmy, crp. 327.
2 Tam e, cTp. 327—328.
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CKUX W reofiesmueckux paborax. ME yke roBopmid o TOM,
970 HaGmoneHNsA BupyHu oTAMYaNECh BEICOKOM 110 TOMY Bpe-
MeHH TOYHOCTHIO, KOTOPasA HOCTUTANACh HE TOJBKO HoOGPOCO-
BECTHOCTHI0 BHIIONHEHUSA HAGIONEeHWH, HO W 3a CYeT HC-
TMONB30BAHUSA TIOATEIBHO H3TOTOBIEHHBKIX WHCTPYMEHTOB.

Tognoe HaHeceHWe [eNeHHWN Ha INKAIB W3MePUTENBHBIX
YCTPOHCTB Beerga OBIO CBA3AHO C GONBIIAMHA TPYHLHOCTAMH.
[ig moBHIIEHWS TOYHOCTH [ENEHHA pasMepsl WHCTPYMEHTOB
HETIOMEPHO yBeJIWIMBAJIM, KAaK MPABUIO0, Pa3MeTKy Aelaad C
moMompl wnupKymeir. CmemmanbHOe DNpHCIOCOGIEHHE, [O-
BOJIBHO NPOCTO€ MO YCTPOMCTBY, HO [aimmee 00XbmION 3¢-
dert, onmmcan Bupymnm B mepBoM M TpeTheM paspmendax «AcT-
ponsabmiiy. Bupyum maszsam ero «gactyp» !. IBa m3 MHOrO-
9UCHGHHKX BHAYeHUH 5TOT0 apaGCKOTO CI0Ba — «MMaGIOH»
7 «o6pasemy D0 CMEICAY X0POLIO OMPeeNAI0T CyTh YCTPORCTBA.
Wuorpa «macTyp» mepeBOOUTCA KaK «TPAHCIOPTHDPY, 9TO TOKE
IOBOJNBHO OIMBKO MO CMEICAY. MBI OymeM mepeBOHUTH 3TOT
TePMHUH KaK (HeJdTelbHOEe mpHcHocobieHnuey. Bupyrm orme-
9a)i, 9T0 OMPUHOUN PAGOTH C TAKAM [ENWTEILHEM yCTPOMCT-
BOM HpHeMJIeM A HeleHusa ¥ KPYTOB W JUaMeTPOB MpPH W3ro-
TOBJIEHZU BCEX BHANOB acTpPOIAOMIi.

Bot rak Bupynm ommcrBaer m3roToBieHme 3TOr0 MPUCIO-
cobinenus. «VIsroromneHne NeNATEIBHOr0 UPHCIOCOOIEHHA.
Ono mpencraBiaser co6oil KOJBIO W3 JAaTYHH, THAMETD KOTO-
poro paBeH HamGOJBIIEMY JAAMETPY THMIAHA acTpOnAbwum, w
npEMeHseTcs A fnelenus ee nuMba. Ero mmpura paBua ero
ronmuie. Ero #3r0TOBAAIT Ha TOKAapPHOM CTAHKE HACKONBKO
BOBMOJKHO poBHO m Tiamko. Ha menmrenbroM mpmcmocobie-
HEUZ OCHOBAHO BCe HOCTPOEHWEe W NpPHMEHEHWe aCTPOIACHH.
Ero moBepxHOCTH IenuTCA Ha deTHpe 9acTH, a KayKgasd 9acTh
Ha [eBAHOCTO, TAK 9TO BCETO OH COJEPIKHT TPHCTA INECThIe-
car gacreir. [asa Toro dYTOGH 9TO OCYMECTBUTH, KOJABIO 3a-
KPEeIIAT Aa [OCKe, a €ro CepefWHa A OPeNoTBPAINCHHS
COBUIrOB 3aJUBaeTcsd OBICTPO 3aTBepHeBAIOIEM BeMeCTBOM,
Tak 9T06H MOBEPXHOCTH €r0 0CTaBaNach POBHOM M 3aIOJHMIA
GBI Bce mMpOCTPaHCTBO IeiaukoM. [amee ciaegyer Haiitn meHTD
MeJTUTENIBHOT0 IIPHCIOCOGNEeHNS W HPOBECTH OCTAJbHEIE IO-
crpoeHua. BHauase Ha OTHENIBHEIX IPOTHBOJEMKAMHUX KBaj-
paHTaX IUIIYT «BOCTOKY, «3aIaj)y, «CEBep» W (IOT», 3TO HYKHO

1 Ounmcanme sToro mpmbopa (mo Bmpysm) mpuBeneno B crathbe: E. Wie-
demann, J. Frank. Vorrichtungen zur Teilung von Kreisen und
Geraden usw. nach Biruni. Zeitschrift fiir Instrumentenkunde,
1921, Bd. 41, N 8, S. 225—236.
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I oGJerdeHusa MalbHeHIero mamokeHmsa. Hasmgui xBaj-
PaHT medAT Ha TPH JaCTH AJMA 3HAKOB 30[[HaKa, COMEPIKAIIAX
IO TPHEALOATh YacTeil, 3aTeM IMPOBOMAT TUAMETPH KOJbIa, KO-
TOpHe, OMHAKO, He TPaBHPYIOT A0 Te€X IOP, IOKA JeleHAd He
6yoyT B TOYHOCTE COOOTBETCTBOBATH BOCXOKAECHUAM B MPAMOMI
cdpepe. Ha Hux magnmuceBaloT Ha3sBaHHA 3HAKOB 307HaKa, Ha-
guHasg ¢ OBHA B TOYKE BOCTOKA MO HANPABICHHI0 K TOYKE Ce-
Bepa, OOoKa He OyNyT HagOMCAaHH BCe 3HAKM 300HaKa. 3aTeMm
OedAT MOJOBUHY, HPUIETAIIMYI0 K BOCTOKY MEXIY TOIKAME
I0Ta U ceBepa, Mo BOCXOKIEHUAM B IPAMOHA cdepe, IX 3aUMCT-
BYIOT W3 TaOJHUIB BOCXOKIEHUI I'pamycoB B mpamoi cdepe,
OTCYHTHBAIOT COOTBETCTBYIOMMME BeIWIWHEI OT TOYKH BOCTOKA
K CeBepy W [elaloT Tak J0 KOHIA 3HAKa 30[HaKa, TOTHO TaK
ke OTCYUTHBAIOT OT TOYKH BocTOKa K fory. Halimemnas Touxa
B OBHe — BOCXOJKeHHEe IIePBOrO Tpagyca STOT0 3HAKA 30-
IWaKa, a Takag jKe TOYKA B Pr0ax — BOCXOMKIEHHEe HX II0-
ciaegHero rpagyca. Tak jke mocTymamoT cO BTOPHIM W TPeTHHEM
rpagycaMu, moKa BCA YKasaHHasd MOJOBUHA He OyOeT pasgeie-
Ha. Bropyio monosuEy MoHO He menxurh. Jlatee IpaBEpPYIOT
KOHIH 9THX 3HAKOB. Bce 3T0 memaercs ¢ GONBIIONE TIAaTeIbHO-
CTHhIO, 5Ta PaboTa TOIHO KOHTPOJIUPYETCA, YTOOH He BKpPalach
omu6Ka, OT KOTOPO# mporsonia G HempaBHIbHOCTH. B arom
OCHOBa Bcero jfeixa, 6OJabImIag 9acTh KOTOPOTO BaBHCHT OT
aTOrON 1.

3necr Bupyan mpuBogur TabaMmy HPSAMEX BOCXOKIeHHH
rpaycoB SKIWOTHKE, T. e. GymEkmma o = o (A), Koropas,
Kak caefyer u3 opMyi, npuseneEHsx Boime (ctp. 99—100),
MO3KeT OHTH BEpaKeHa QopMyIoi

. sinA-cose
o = arc sin
S Vi—‘

—h 5 _°
sin2 A-sin? e

Bupyruz npomomsxkaer: «Horma genenne Koabna 3aK0HIEHO,
GepyT WIACTHHEKY W3 TBePHOTO JepeBa WIHW Jy4lle U3 MenH,
KOTOpas He PBeTCA, He M3THbaeTcsA W He MOBPEMKNAeTcs ChI-
poctsio mium Biaroii. OHa MO/KHA HpPeBHIIATh KOJNBIO IO
miauae w mupuHe. Ha 3Ty mmacTmEKY KIagyT KOXbIO W IpH-
GEBAOT €ro K ee MOBEPXHOCTH B YeTHIPeX WM Golee MecTax.
IlenTp Konbma ompefendioT, Kak yKasal EBkampg B Tperbeit
kumre csomx ,Hauan“. Ha mracTuEKe mpOBOJAT IMHEA BOC-
TOK — 3amag u IO — CeBep, W yCTAHABIUBAKT B UX TOYKE
mepeceYeHUsl MePIEHAUKYIAPHO K INIaCTHHKe MTHQT, OXHO-

1 «Acrponsabumy, . 48—49.

170



POJHHIA IO TOJIMWHE, HEMHOTO 6oJiee NINHHEIA, IeM TOJIMIHA
nnactrEkE. Ha ero romoBke orMewanT Touxky, B TOTHOCTH CO-
OTBETCTBYIOINYI HAWJEeHHOMY IeHTDY.

[nsa mEcTpyMeHTAa H3TOTOBIAIT anmpany. Ias sroro Ge-
PYT JaTYHHYI0 WIACTEHKY, [INHA KOTOPOH IPEBOCXONHT MIH-
aMeTp KOJXbIA Ha HOJITOPA Malblia, a TOIMIHEA HACTOIBKO Be-
JWKa, 9TO OHA He I'HeTCH U He HCKpUBIsAeTcH. AJImmana BEIpe-
3aercda mo ¢opme, yKa3aHHOU Ha depreme [pumc. 43], mpmaem
ee Kpas, IPOXOASAMZE Yepes MEeHTP, 3a0CTPEHH KaK MedH.
B menrpe anmmags npoBOgAT KPYT TAKOK BeIMIMHEL, ITO, KOT-

Puc. 43 %

Ia OH IPOCBEpJIeH, OTBePCTHE B TOTHOCTH COOTBETCTBYET INTH-
¢y Ha mracTuHKe. Temeph geanTeNbHOE IPHCIOCOOICHNE qiIA
KPYToB TOTOBO» 1.

Taxag KOHCTPYKIUA HeIUTEIBHEOT0 IPUCIOCOOIeHAA 06ec-
meumBaeT OHICTPOE W TOYHOE JieJeHHe AWCKOB AacTpoisabmii,
KOTOpPHE YCTAHABIMBAIOTCA HA INTH(PTe ¥ OPHAKIEHBAIOTCH
CMOJIOA BHYTPH KONBIA IPUCHOCOOJEHHS W II0 IOBEPXHOCTH
KOTODHX WJIH Haj TOBePXHOCTHIO (B CIyd4ae eCIW TONMZHA
IUCKa MeHbIIe BEICOTHL KOJIbI[a) mepeMemaerca anmmama. Ec-
am TpebyercHa HaHeCTH [eleHUA HA SKCIEHTPUIHHI AWCK, Ge-
peTcs eme ogWH BCIOMOTaTeIHHHN TWCK PaBHOrO AAaMeTpa I
MeJIUTCA Ha NeINTeJIbHOM IPHCIOCOONEHNN, a ¢ BCHOMOTATelb-
HOTO [WMCKA [ejeHHA IMepeHOCATCA IWpPKyJeM Ha OCHOBHOM.
Bupyar ommcemBaer Tamske [JeAHTENBbHOE NIPHUCIOCOOIEHTE
OJs uaMeTpa TUMIIAHA, HA KOTOPOM OTMEYAIOTCH TOYKH €ro
mepeceueHdsa C aJIbMyKaHTapaTaMd, COOTBETCTBYIOIIAMME
Pa3IWYHHEIM BEICOTAM. B MAaHHOM CIydYae JTANOHOM CIHYKHT
HE KOJIBI0, -8 NPAMOYTOJbHAA HETHYIMASACH METAIHIecKas
IJIacTWHA, pPa3Mep KOTOpPOH [OJKeH OHTH GOoJbIme [meid-
Moro gmamerpa. Kpome roro, Bupyrm ommcriBaer marorosie-.
HWe CHHYC-KBAJpPaHTOB W KBAJPAHTOB TeHeH.

UaTepecER m papyrme NpPUCHOCOGIEHWS, OMUCHEBAaGMEIe
Bupynun B «Acrponabuax», HaupuUMep <«IBOMHAA JIWHEHKA»,
TMO3BOJANIAA OCYIIECTBIATH OJUWHAKOBOE [eleHHEe 00emX
CTOPOH JUCKA; DUPKYIH C OCTPUAME AYroo6pasHoi popMEL I
OPOBeleHUA OKDPY;KHOCTeH Ha IIaPOBHX HOBEPXHOCTAX; Ha-

L Tam xe, d. 52,
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mpasidiomue, obecneunBaoMme BpPameHue KoJelm U UX (QHK-
CHDOBaHWE B OPOMecCe M3rOTOBJICHUSA.

OcoGoe BumManWe ymensder BUpPyHEN TexXHHKe H3TOTOBIE-
HUA «OayKoBy acTponabmii. Mcxomsa @3 6GOXBIIOro JIHMIHOTO
ONBITA, OH WIpemocTeperaeT I'PABEPOB OT HOCIEIIHOCTH HPH
U3TOTOBIEHHH 3TOH OTBETCTBEHHOW [eTand, IOMYepPKHBAET
HEe00XOXEMOCTS LOCTOSHHOTO KOHTPOJA 3a HAM B HPOIECcCe
paboTs, peKoMeHOyeT o0pamaTk BHUMAaHWe He TOJBKO Ha
TOYHOCTH, HO ¥ Ha KPACOTY OT[€JIRY HHCTPYMEHTA.

Ha xpyre «mayra», mzofpaaiomeM SKIXOTHRY, C IIO-
MOIOBIO [EJIUTEIBHOTO IIPUCHOOCOOIeHHS HAHOCHTCSA IMKajia
9KJIMNTHIECKAX [OJITOT, YTO [JaeT BO3MOKHOCTH IOCTPOHUTH
TOUKH «IayKay, m300paskaomume 3Be35 C 3aaHHBMHA DKIAI-
TryecKkuME KoopamHaTamu A um B. IIpm mamecenmm ma amMmGe
MIKaJbl SKIAOTAYCCKAX MOJTOT 3HAYEHHWE A IPUIUCHBAGTCH
Takoi Touke L, mad xoropoi myra OL ot toukm O mepecede-
HEA guM0a ¢ BePTHRAIBHBEIM OHAMETPOM acTpoasbémm, m306-
pakaromuM MepuguaH, paBHa o (A).

Henmrensmoe mpmcnocobieHne MPAMEHAETCH CACHYOMAM
o6pasoM: oI HaHeCEHWA ITKAJNB A Ha KPyTe «OayKay, m300-
pPasKammeM SKINNTHKY, (OayK)» B3aKpeIisaercad Ha [IUCKe
MeANTEeNIBHOTO HPHUCIOCO0TEeHTA ¢ MOMOIIbI0 BOCKA UJIH CMO-
JIB, QJMHANa YCTAHABAMBAGTCSA HA TOYKe JUMOa CO 3HAYEHHEM
A, ToTHma ee mepeceueHHEe C KPYToM (IayKay, W3006parKaomuM
SRIMNTHKY, OHPENeJIAT TOIKY TOTO KpPyra, m300pasKanIIyo
TOYKY C 5THM 3HaYeHZEM A. Eclim HY)KHO HAlTH TOUKY «ayKay,
H300payKaOmy0 3Be30y C SKIMOTAIECKIME KOOPAWHATAMM
A m B, To mo mpaBmiaM cdepuueCKOR acTpoHOMUH (IpHEBe-
meHHBIM Bhimme, B 111 riaBe) HaxondaT ee ckiIoHeHEE 6 W Ipagyc
OPOXOKICHHAA Ar, OPOBOIAT KOHIEHTPHIHEIH ¢ THMOOM KPYT,
m3o00pasKalomui B crepeorpadmiecKoil IPOSKOUHA Iapasielb,
COOTBETCTBYIOIIYI0 CKJIOHEHHIO O, I COeNUHAIOT MEHTpP JuMOa
¢ TOYKO! aumba co sHadeHmeM Ar. ToUKa mepecedeHHA HPO-
BeIeHHOTO KPyTa ¢ fmaMeTpoM, IPOXOIANIAM depe3 9Ty TOUKY
nuM0ba, U ABIAETCA TOYKOM, H300pasKalomell 3BesHy € 9KIMI-
THYECKIMHI KOOPHUHATAME A I .



I'nmasa marasn

T'eorpadmsa

M= He mMeeM CBeIeHWH O CYImECTBOBAHWE B apabosA3Hd-
Ho#l HaywHol amreparype mo IX B. caMocTOATeNIBHHX Teo-
rpagmaeckux coumumenuii. K IX 8., mepmomy akTuBHOTO mEpe-
BOJa W KOMMEHTHDOBAHWA AaHTWYHOTO HAYIHOTO HACIeNhd,
MOJKHO OTHECTH U HA9ajJ0 3HAKOMCTBA YIEHHIX CPETHEBEKOBO-
ro Bocroka ¢ «['eorpagmeit» Iltonemes. C sToro BpeMeHH B
apabcroit reorpadmuecKoil JATEpaType CYIIEeCTBYeT Hempe-
PHBHASA TpafunuA HAyYHOU reorpaduu.

B X B. NoABIANTCA COYNHEHNS U [PYTOro TAIA — JTOPOK-
HUKW, COCTABIEHHEC HA OCHOBAHWH O(PUIUAAIBHEX NOKYMEH-
TOB KAHMNEIAPHUH W CBENEHHH OyTeIeCTBeHHWKOB, W TeOrpa-
¢umIecKme CIOBapH, B KOTOPHX TIaBHHI ymop Felaicd Ha
onmcanme «nyredf m crpamy. OHm mopommazm CBoeoGpasHELH
JKAaHD CPeJHEeBEKOBOX apaboA3EIHON Ieorpa@UIecKol ImTe-
patypu —«Huurm o myraxy nnm « KEErm myTel 1 rocymapceTsy.,
B ocmoBe coumHenmil, cireqyOmEX TPAfANU¥ HAYIHOH Ieo-
rpa¢mu, Geura «'eorpadgusa» IlTonemes u aETHIHASA TPATUINL,
COTJIACHO KOTOPOH BCA «00MTaeMas 9eTBEePTh 3eMIu» — OUKY-
MeHa—pasfelaiach Ha «KAEMaThy. ApaGckue reorpadsl, Opu-
HUMas 3Ty CXeMy, He CO3[aBalif, KaK MPaBUJIO, HOBHX Tpa-
OUOui; OHE OHIH HPEeUMYIMECTBEHHO COGMpaTexsaMu (aKTh-
YecKHX fgaHHEX. Apalw wmMeaum upencrasieHme o Haspome,
Kpome Kpaiirero Cesepa, smanu Cesepryo Adpury m IOmx-
HY1I0 Asmio, omucanu crpass ot Mcmamwm mo yerbs Wapa;
Xye OHH 3HANW 00aacTd K BocToKy oT Hacmmiickoro mops,
HoBre ¢axTH JaBajid MOBOK K YTOYHEHWI0 reorpadmiecKumx
3HAHHYW W K OTKa3y OT YCTapeBRIIHX TEODHH.

«B mepmop pacuBera reorpagmueckoit urepaTyps B X B.
MH d9acTo BCTpedaeM empg, — orMezaer M. 0. Hpagxos-
CKOH, — HACTOAMUX YIeHKX HCCI6R0BaTeNeH, KOTOPEe HHOTAA
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BO3BHINAITCA [0 BHCOKHX CTeNeHe KPATUKE CBOMX HCTOY-
HUKOB, IPUMEHAA HEPENKO METONH, COXPaHANNNe 3HaUYeHHe
B HayKe [0 HACTOAMEro BpeMeHu» 1,

9dTa XapaKTepPHCTHKA B IOIHOM Mepe oTHOCUTCA K Bupynnm.
B rom, uro xacaercs reorpagmueckoi HayKu, OH GHI mpep-
cTaBHTeNIeM HUMEHHO TaKoro THma ydJeHnx. Bupymm paborax
BO Bcex o6aacTax reorpaduum cBoero BpeMeHH: MaTeMaTHde-
CKoll, (u3WYecKo#, ommcaTeIbHOH, B COCTABICHUH TIeOrpa-
¢raecknx Tabaun. Ero reorpaguieckme counneHnma m pasme-
IIH, MOCBAMEHHEE Teorpadum, B APYTEX TPYHaX dpe3BEUai-
HO TIy0OKHW, Pa3HOCTOPOHHW, OPUTHHAJIBLHE W HOCAT IeYaTh
ero cBoeoGpasHoro Tananra. Hak # B gpyrue o6nacTm HayKH,
B Teorpauio oH BHeC MHOTO HOBOI0, IOCTaBUB B paspabo-
TaB pAJ OCHOBHHX ee Ipo6ieM B AyXxe HayIHON reorpadmae-
CKOM Tpagunmu.

1. MaremaTnueckas reorpadHs H reojesds

Bompocs MaTeMaTHgeckoil reorpaduu U3I0KEHE TIaBHERM
o6pasom B «['eomesmm» Bupynm, neamxoM mocBAmMEHRHOR 5T0M
Hayke, u B ero «Hamome Mac'yma», re MaTeMaTmaeckoli reo-
rpadum DoCBAMEHH Bcs V KHETa U OTAeIbHEE riasH IV m
VI kawmr.

B «Kamone Mac’ynay Bupyan c:xaro manaraer oCHOBHEIe
MeTOIH OIpefeleHusa reorpapmIecKmx KOOPHUHAT HacelIeH-
HHX IYHKTOB M PAaCcCTOAHUA MeKIy HUMH, OIYCTHB MHOTHE
IpUMepH U CBeIeHUA 00 ompeleleHAd STUX AaHHHX, H3JI0Ke-
HUe KOTODHX 3aHWMaeT 3HaYWTeiIbHOE MecTo B «['eomesmmy.

B 7-it rnaBe IV kuurm «Hamonma Mac’ymay Bupyum mpam-
BOJUT CHOCOGH OIMpEefeleHns MUPOTH MeCTa ¢, IPA KOTOPHIX
Tpebyercsa 3HAHME TONBKO KYJIbMHHANHOHHKX BHICOT 3Be3f 2.
II. T'. BynrakoB Ha3HBaeT UX CI0COGaMHA «HEIIOCPENCTBEHHOTO
ompefeleHnA», TAK KaK IPA 5TOM He HYKHO 3HATH CKIOHEHUe
cBetmia 0 W «HAMGONBINEe CKIOHEHHE», T. €. HAKIOH HKJIHI-
TEKE &%,

BupyEzE paccMarpuBaeT ciydad He3aXONAMUX 3Be3l C
HamOoNbIIell M HaUMEHBIIEH BHCOTAMH Amax X Amin W CIAyIaR
3Be3], KaCalIUXCA TOPA30HTAY, KOTAA Amin = 0.

1 J. I0. Kpaukosckutt. YKas. co4., cTp. 23.

2 Kaxk yxasamo BRme (cTp. 96), mmpoTa ¢ paBHA JONOJHEHHI A0
90° BHCOTH NONIOCA, T. €. YIia MY TODPHE3OHTOM M HEOECHEM
9KBATOPOM B JIAHHONA MeCTHOCTH.

8 II. I Byaearos. YKa3. €0d., CTP. 45.
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B nepsoM ciyuae mmpora ¢ OUpeseisercs Mo HpaBliy,
paBHEOCHABHOMY QopMmyne ¢ = Y/ (Bpax + Amin), €caa Bpax
7 hmin — OHOTO 3HaKa, T. €. ecid 00e BEICOTH PaCIIONOKeHEl
o ofHy cTopoHy ot 3eHuTa, # @ = 90° — Y5 (Bmax — Amin),
eclIi OHM HPOTHBOIOJOKHE 0 3HAKY, T. €. PACIOI0KEeHH 10
PAasHBIE CTOPOHH OT 3¢HHTa. B ciIydae ke ecIz CYTOYHHA KPYT
cBetmiia Kacaercd ropusoHTA (Amin = 0), To popMynmpyrorcsa
npaBWia, AMEIIEe COOTBETCTBEHHO BHJ

hmax ° h
= max p @ = 90° — ‘max
¢ 2 ¢ 2

Hamnee Bupynn mamaraer OpaBHIO ONPENENIEHUS ITHPOTHI
(3 HEKOTODOTO HACEJIEHHOT0 IYHKTA IO 3aJaHHOH INHPOTE
@, IPYroro HyHKTAa ¥ II0 OHOBPEMEHHO H3MEPEHHHM B 060X
IYHKTaX BHICOTaM k, I hy OTHOTO B TOTO 36 cBetnaa. Ilpm i, >
> h,; 5TO HPaBUIO PAaBHOCHWIBHO (opMyie

Q2 = @ + (hy —hy).

B 1-it rnase IV kaurm «Harmora Mac'yma» Bupyum mpm-
BOJUT HECKOJbKO CIOCOGOB OIPEMeeHUsA MHUPOTH MECTa MO
BHICOTE CBeTHNIA B MepUAHAaHe W [0 CKJIOHEHWI) BOCXONAMIMX
I 3aXOJAIAX CBeTHI,a HJiA He3aXONAMUX CBeTHI — IO HX
KyITbMIHANMOHHEEM BeicoTaMm (Bhicora CoiHmA B MepmoumaHe
Ha3HBalach (IOJNYAEHHOH BECOTOMY). B aToM ciywae mumpora
MecTa BHuUHCIAmachk mo mpasmny ¢ = O &= (90° — hpyax)
coorercTBeEHO I 90° — ¢ 4+ § << 90°m 90° — @ + & >
> 90°. Tam sxe Bupysm mpmBopmT m oGpaTHOE mPABHUIO OI-
pefelleRua TOIXYAeHHOH BEICOTH COMHIA NIV BHCOTH 3BE3[H B
Mepuarane Amax IO CRIOHeHNUIO § M mMupoTe ¢ Mecta. Ilpasmio
IIA ompefeleHus HonyneHHO# BricoThl ConHma mmeer BT
hmax = 90°— (¢ — &) mua 8§ ~> 0, 1. e. ceBepHOro CKIOHEHHA,
A hmax = 90°— (¢ 4 8) gua roxHOrO CKIOHEHNA, T. €. § < 0.

Bce mpasuia BupyHu compoBoskmaeT reoMeTpauUecKAM J0-
Ka3aTeIbCTBOM, BRI0YAA B PACCMOTPEHNE W MpeleibHEIe CIIy-
wam. Ha puc. 44 npusenen geprex Bupymm, mzobpararomuit
HeGeCHEII MEPHIAAH W CeYEHUS er0 INIOCKOCTH ILIOCKOCTAMME
ropusonTta DB me6GecHOro sxBaropa CA  Tpex CyTOYHHX KPy-

roB (GO, DN m LX). Ha stom dgepremxe BA = 90° — o,
VI TepBOTO CBeTHIa A0 = 6, BO = Pmax, IIA BTOPOTO
cBermma AN = 6, BN = Pmaxs Pmin = 0, 14 Tperbero cBe-
tmma AX = 6, BX = Rmax, DL = Pmin.
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ITycrs, mampmmep, cBeTHIO 06paNIaeTest Mo CBOEMY CyTOU-
HoMy Kpyry KM. Torma DK = hyax, DM = hpy,. daa on-
pepenenns DF = ¢ npusenem moxasarenberso Bupyrm: «Uto
Kacaerca gmamerpa KM, 1o ofe ero BHICOTH HampaBieHH B
OHY CTOPOHY — ceBepHYyI0, mpmieM DK — ero Hau60iab-
mas [Bricoral. Met monyumnm Tpm mociemoBaTeXBHEIX WHCIA
B apudMeTHmIecKoil -mpomopumm, a mmesno DM, DF u DK
¢ paBEEIME pasEocTAMHE '. IloaToMy ynBoeHHOE cpemHee paBHO
CyMMe KpDalHHUX, I €CIH MH CJOKHM MeHbIIee W3 HUX, T. e.
DM, c 6onpmuwM, 1. e. DK, To B CyMMe IOITYIATCA YIBOSHHAS
mupoTta MecrHOCTH. OHa jKe mOJXYYUTCS, €CIW ME PasTeluM

M

1A Puc. 44
Vi

&

4

IOIOJIaM PAa3HOCTh Me;KIy HuMH, T. €. MK, u mpubaBuM 5Ty
MOJIOBHHY K HamMeHbIIei [m3 Bricor] DM u BrYTeM ee u3 Ham-
Gonpmei [m3 Bricor] DK. Ilonyunrcs mckomas DFy 2.

Bupysm noxasmBaer, aro wucia DM = hpiy, DF = ¢ m
DK = hpax COCTaBIANT «apHQMETHIECKYI0 MPOMOPIUIO»,
a «paBHEe pazaoctmy KF = DK —DFu MF =DF—DM —
«apmmermaeckoe orTHomeHme». Cpemmmit wiren DF »sroii
OPOmOPOUE eCcTh CpeXHee apEdMeTwmdecKoe KpaliHUX, OTKYIa
crenyer mpasmio Bupysmm.

B 16-ii rnase To# e kmmrm BumpyEm mpemmaraer MeToq
ompefeJeHNd IWPOTH MECTHOCTH 0O a3WMyTaM H BEICOTaM
Ay, by @ A, hy omHOTO CBETUIIA, M3MEDEHHHM B PasHEIe IaCH
OTHOTO W TOTO ke JHA WM Houh: «BMecTe ¢ KasKEO#H BEHICOTOR
I3MEPHM ‘ee a3WMYT W OIIpefeldM ero CTOPOHY. 3aTeM yMHO-
KEM I8 KaKI0U U3 HUX CHHYC a3WMYyTa Ha KOCHHYC BEICOTEHI;
MONYINTCA apTyMeHT asumyTa. Kcam cTOpPOHE 060MX a3mMy-
TOB PaBIWYHH, TO X aPTYMEHTHl CKIAJFBAITCA, & €CJIH CTO-

1 970 eme ofmE HmpEMep IPEMEHEHHS apE(YMETHIECKOH TepMUHOIOTHH
K TIeoMeTPHUeCKEM BelHIHHAM.
? «Kamom Mac'ygma», crp. 405—406.
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pOHA OffHA ¥ TA e — BEHYATAOTCH; 95T0 — mepsoe. [lamee
HaiieM pasHOCTh CHHYCOB 0Ge’mX BEICOT; 3T0O — BTOpoe. ¥ M-
HOKHM IlepBOe W BTOpPOe Ha paBHoe cebe, M3BIeYeM KOPEHD
W3 CYMMH IMPOW3BeIeHWHA W pa3fejuM mepBoe Ha KOpPEHb.
‘B wactHOM moNyYHTCH CHHYC IDHPOTH MecTHOCTHY . ITO
DPaBUIO0 MOKHO BHIPAsuTh POPMYI0H

sin Ag cos hy F sin Asa cos kg
V (sin A1 cos hy F sin As Cos hg)? + (sin hy — sin hg)?

sing =

HoxasatenbctBo Bupyrm cocTout B TOM, 94TO OH paccMar-
PHEBaeT IpAMOYronbHsle mpoeknuu K m X ABYX HOJ0KEHHUH

gA.m

Puc. 46

F u M cBermia ¢ JaHHHMHA a3UMYTaMHA K BEICOTAMH HAa ILIOCKO-
crm ropmsorTa (pme. 45). Torma paccrosama mpoexunmit K w
X or nmemm mepmpmama AB coorBercTBeEHO paBHH KO =
=sin 4, coshym XP = sin 4, cos h,. [laa ompegenenus mu-
POTH MECTHOCTH () IPOBEfieM B ILIOCKOCTH CYTOYHOTO KPYyTa
csermna mpamyio ML, mapannensHyio auaun AE mepecede-
HHSA IIOCKOCTe He6eCHOr0 MePUAUAHA W TOPH30HTA, OIYCTHM
Ha npamylo ML nepmemgurynap FL, a us Tourm L omycTaM
nepueHmUKyAAp LZ Ha BeprmRanbEyo0 mpamyio FK. Torma
Yrod ¢ ompefeluTCA W3 HPAMOYTOJABHOTO TPEYroJBHEKA
FZL, B xoropom yrox F pasen ¢, xater ZL paBeH pasHOCTH
unm cymme KO m XP, a kater FZ paBeH pasHOCTH CHHYCOB
BHCOT. IlpmBeneHHOe BEINe HPABHIO BEITEKAET M3 COOTHO-
DIeHUS.

ZL ZL

Sin @ =42 = —————____
? FL VZIzFxZFz

1 Tam e, cTp. 452.
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B 18-t rnase IV xumrm «Kamoma Mac’'yna» Bupysn npn-
BONUT NPABHJO OHPENETIeHHS ITHPOTH MECTHOCTHE IO «ypaB-
HeHmi0 gHAY Aol w cximomemmio Comrma §, paBHOCHIBHOE
dopmymnam

sin Aa

8= "ig

sing = cos § cos Aa
V1T —cos?dcos? Aa

IlepBas us atux opMyn — BHpakeHHe BTOPOX CepHISCKON
TEOPeMH TAHTEHCOB 2 i NPAMOYILOXIBHOTO CHEepPEIECKOTO
TPEYTOJIbHUKA, BePIIMHAMA KOTOPOTO ABJIAIOTCA IOIIOC MHEpPA
¥ TOYKH IepeceueHUs TOPU30HTA ¢ MEPUAHAHOM H CYTOIHHM
kpyrom CoxEHma.

IIpaBmia onpemesieHrs MAPOT MECTHOCTEH M3AaraloTCA X B
«T'eomesum».

ITogtm Bce mMeTomE, KOTOpHE m3iaraer BupyHHE, HMeOT B
BHUNY, COOCTBEHHO, ompe/elieHne He JOJTOTH MeCTa, a pasHo-
CTH [OJITOT ABYX HACENeHHHX OYHKTOB. Il ompemeneHH:
TpeGyeMoi MOJITOTH HYKHO OHIJIO OTIPABIATHCA OT OOHIHO
XOPOIIO W3BECTHOI'0 3HAYCHHA HOJTOTH KaKOro-Iu6o KpymHO-
ro ropoga. Torga, Halisa pasHOCTD MOJITOT, IyTeM CJIOKEHHA
HIN BHYUTAHWA IOJYyYald HCKOMYI0 BEJIHIHHY.

U 8 «I'eomesum» u B «Kanore» (1-a rmasa V kazru) Bupysn
HogpoGHO OMHCHBAeT METON OmpefeleHHs PA3HOCTH NOITOT
BO BpeMs JYHHOTO 3aTMeHHA. 3aTMeHme Habaiomaercd ONHO-
BpeMeHHO B [BYX Topofgax, MOJATOTa OJHOTO W3 KOTODHX H3-
BecrHa. Ompemenms mo BO3MOMKHOCTH 60jiee TOYHO MOMEHT
CepefuHE 3aTMeHHUsA, 06a HabmOgaTexd yCTaHABJIWBAIOT Pas-
HHEIy MECTHOTO BpeMeHH B 000HX ropofgax, KoTopas W Hpef-
craBiIgeT co6ol PasHOCTH WX reorpa@MIecKEX HOJIToT. SHAA
HOATOTY ONHOI0 M3 HUX, MOKHO IIOJYYATH HamGoxee TOTHOE
3HaYeHWE JOJITOTH APYroro.

Bupysz mogpo6HO paccMarpuBaeT Bce BO3MOKHEIE BapH-
aHTH HAGJOIeHHWA: 3aTMEHHEe LMPOWCXONHT N0 WIH mOCIe Hmo-
JIYHOYH WU B OQHOM W3 TOPOMOB M0, a B JPyroM mocie, Opo-
HCXOMUT JIM OHO B BOCTOYHOM WJIW 3aUaTHOX YacTH TOPU30HTA
u T. I. B ®xaskmom ciygae mogpo6HO pasbACHAET, KAk CIENy-
eT IOCTyHaTh, W MOACHAeT IpaBUIa ¢ MOMOIIBIO YepTekeil.

1 CM. Bhmre, crp. 102.
2 CM. cTp. 73.
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Bupyan ymommmEaer, uTo oH IPOBONEA TaKoe HaOIofeHHe
oA yrognenma goiarorm Ksara. «fI morosopmica ¢ A6y-a-
Badoii... — mmcax or, — B To BpeMs, Korga ox [6uui] B Barga-
me, a A B croamnme XopesMa, 0 [coBMectHOM Ha6iomennmn]
JYHHOTO 3aTMEHNA. :

M=u mabnoomanm ero BMecTe B TPHCTA BOCEMB[IECAT CEIb-
MoM roxy xumups !. Cpasmermme [pesynbraroB] stux gByx
paoT HpEBENIO K TOMY, 94TO MeMKAY HOXYRHAME [9THX ropo-
IoB] mpu6au3nTeNbHO OfEH ,OpPAMOR Tac“y 2.

Takxmm o6pasom, pasmocts moxroT Barmama m Hsara, mo-
IydeEHAsA OPH HTOM HAGIIONEHWH, IONXYYAIach OAW3KOH K
1 gacy, 7. e. 15°. Bpema umsmepsAnoCch IO YacCOBOMY yIay i
U OPAMOMY BOCXO)KICHHIO 0 CBETHJIA II0 IPABHNY, PABHOCHIb-
HoMy (opmyme s = « -+ ¢ (coBpeMeHEBIe H3MepeHHA C IoO-
MOINBI0O HECPAaBHEHHO (ojiee COBePIIEHHHX HWHCTPYMEHTOB,
9em y Bupyrn u A6y-1-Bagu, gaor Bexmaury 1 gac 0,5 MuH.).

B «TI'eomesum» ;xe BupyHm mp@HBOJAUT MHOrOYUCIEHHEE H
IpefCcTaBIAIMYe 3HAYATEIBHEN HCTOPAISCKAH HHATepeC AaH-
HEe O IIPOBEJeHAW HOMOOHHX HAGIONeHWH B NPEeBHOCTH, a
TaKXe CBONME NpeqUIeCTBeHHWKAMA W COBPEeMEHHUKAMH —
acTpoHOMaMu cpefHeBeKoBoro Bocroka. «f mamen B HexoTo-
PHX KHHTaX, — IHNCAJ OH, — 9TO ApeBHUE [ydeHsie] nsmepann
JOJITOTH TOPOJOB IyTeM HaOIIOMeHAsA 3aTMEHAN, OTIPABIAACE
ot [Mepmpmanal Anexcamnpmm Ermoray 2, w mamee mpmBomuT
maEHHEe o HaGmomeHmax an-Xammmu (X B.) m ac-Cepaxcm
(IX—X BB.).

K samade ompemenenws pasHOCTH JONTOT ABYX MECTHOCTEH
II0 MIEPOTAM W PACCTOAHWIO MEKAYy HUMHI CBOTUTCS U HAXOK-
IOeHWe DPAasHOCTH HOJITOT CBETHJ W DPACCTOAHHE MEKIY HEMHA
Ha BebecHOH cgepe, ecam reorpadmiecKme KOOPAUTHATEL TO-
96K 3¢MHOX HOBEPXHOCTY 3aMEHUTH SKINNTAIECKAMHA KOO PHH-
matamu cBetui. OGe 3amaud CBONATCA K ONMPENENeHHI0 yria
chepruecKoro TpeyrolbHAKA OO TPeM ero CTOPOHAaM, KOTOPHIA
B HACTOAINEe BPeM JerK0 HaXOUTCA C IOMOMIBI0 TEOPEMEL KO-
CHHYCOB cepmdeckoii Tpuromomerpuu. Iliaa moxspHOro Tpe-
yroapEura ABF (puc. 46) ¢ BepmmEamMm B moxioce 3emin F
 JaHHHX reorpadmueckux nyEKTaXx A (¢, A) @ B (@q,
Ag), cropors KoToporo A F u BF paBuu coorBercTBeHHo 90° —
— ¢ 1 90° — @y (B myroBmx rpagycax), cropora AB =
= p/r (p — paccroaEme MeXKAy LYHKTaMH, I — PagHyc

1T o B 997 r.
2 «Teomesus», cTp. 234.
8 Tam sKe, cTp. 205.
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3emun), yrox AFB paser Ay — A,

cos % = sin @, sing, 4 cos ¢, cos ¢y cos (A, — A,),
OTKYZA

cos2—sin @1 sin Qg
r

c0s (A — y) = COS Q1 COS Pz

Brime ME BHEeIH, 9TO B HEKOTOPHX cayZaax Bupy-
HE TNOJb3yeTcad NpPABHIAaMH, PaBHOCHIBHLIMH BTOH Teo-
peme. 3mech jKe, He TOHAB elle YHWBEPCAABHOTO Xa-
paKTepa 5TOro COOTHOmeHHs, Bupyrm mpomomsxaer nyrm FA,
FB u AB po nepeceueHHs ¢ SKBAaTOPOM W BMECTO KOCOYTOMb-
HOoro TpeyroabEmKa AFB paccMaTpwBaeT IBA IPAMOYTOJIb-
mux BED uw AEC (puc. 46).

Ecam o6osmagnts yron AEC = BEC w4epes o, a gyra
AE wu BE u4epes p, 1 P2, TO OelicTBEA Bupyrum MomHO H3JI0-
RATH CHEMYMAM 06pa3oM: 0 TeopeMe CHHYCOB B cepmde-
ckux tpeyronbEukax AFE w BFE, yraw AFE u BFE xoro-
pux mpu moaioce F mawmepsiorcsa pyramu EC m ED, om Ha-

XOMHT

. sin p1 cosc . sin ps cosc
sin CE = 2RPL99SC " oin D = S0 P2 008
cos @1 coS Qs

7 Jalee ompefenseT PasHOCTb Ay —A,, kak gyry CD =CE—

Taxum o6paszoM, 3amada CBOOATCA K ONPENEIeHHIO «IIep-
BOTO» W «BTOPOTO» CHHYCOB sin p; U sin p, m yraa o. Bapynn
paccmarpuBaer Kpyr ABE (pumc. 47), oTrmagsiBaer Ha HeM Iy-
ru AH = AB =p m EG = BE = p,, OpoBOgUT XOpHH
BG, BH, GH u cpepguioio auauio ZL B tpeyronsauxke BHG.
3arem m3 toukm B monm yriaom HBP = BGH x numwu BH
OH mpoBoguT AWHEHI BP ® omycKaeT HepHeHNUKYIAPE
LI m HM ma BP. Tak xax LZ u BZ — co0TBeTCTBEHHO HOJIO-
puan xopy GH = 2AE w BG = 2BE, to LZ = sin AE-
= sin p, u BZ = sin BE = sin p,. 13 mogo6us Tpeyroab-

maukoB BKL u BLZ sin p, = LZ = %;sin 02 = ZB =

—XB—LB ELLB . ¥Yron A EC=o0 ompefenserca mo TeOpeMe CHHYCOB
Inis cdepmueckoro TpeyrompEmra AEC: sin ¢ = Z-:ﬁ_% .

B VI rmure «Hamona Mac'yna» Bupyru mpegmaraer eme
OREE CHOCO0 ONPeAeNEHHAA DaA3HOCTH JOAFQT, W3N0MCHHHE
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pamee B «leomesum» !, KOTOpPHIM OH WOXB3yeTCA MIA
BHUMCIeHAA pasHocTH mMoaroT Amexcamppwz # I'asum. as
9Toit mesum BUpyH:m BHIOMpAT HECKONBKO HPOMEKYTOYHHX TO-
PO/IOB, B KOTOPHX B CBOe BpeMd HAXOAWINCH acCTPOHOMHZIE-
CKHe 06cepBaTOPHUE, BCJAENCTBHE I€T0 UX ITHPOTH M PACCTOA-
HEUA Me;KNy HEMH ORJIE Xopomo usBectHH. Idro [lamack,
Pakka, Camappa, Barmam, Peit, Illupas, I'ypram, Yprens,
Humanyp w Banx. MckoMas pasHOCTH TOJATOT ABIAETCA CyM-
Moi#l pasHOcTel MOATOT mpPOMEKYTOUHHX ropogmoB. Ilycrs Ha
puc. 48 roukn A w B — Bargag u lllmpas. [yra AB = p —

F
<
Puc. 48

u3BecTHOe paccrogame Mmexny mmmu, AC = HD = g,
BD = GC = @,. Ucrkomasa pasHOCTB HOITOT Ay — A; — YIOJI
AFM, pasusiii nyre sxsaropa CD. Uepes toukm 4, G u B,
Ieskalme B ONHOM IIOCKOCTH, mpoBomsarcsa xopaul AH, GB,
AG u HB. Xopna AH mnapaunnensHa GB, x0pmm AG u HB

asasl. Ilosromy Tpamenms AHBG Bumcama B Kpyr, W mis
Hee mMeeT mecTo Teopema Iltomemes: AB-GH = AH-BG +
+ AG-HB, ®oTopas B 3TOM ciydae B CHIy paBeHCTB AG =
= HB u AB = GH upwnammaer sug AB? — AG?> = AH-GB.

AH c0S @1

C mpyroit cTopoHE, TF s ITosTomy

. _ COS Q1 iz @2 — P1\cos @1
AH =)/ (AB* — 46952 v Vv [0° — 4 sin? T

ep=) (4B — 4@y =2 _1/ (p* — 4 sine B ) S0

oS @1

m gyra CD = A; — A, ompefenseTca U3 CQOTHOMEHUA, PaB-

} (Teopieamar, crp, 228—229,
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HOCHIBLHOTO (opMyJIe

4sinp 22—
 N—M | AH GB 1 1/ sin? ==——
sin = = — .

2 2cosqr  2cosqz 2 C0S Q1 COS @3

Pasmocrm moxnror, Koropsie BupyHu BEUECIHI 1O 3TOMY
MeTOfy, HOCTaTOYHO GIW3KO COBHAHAIOT C COBPEMEHHBIMHI
DAaHHHMHE, XOTS PACCTOSHUSA MEXAY YKa3aHHHMEH TOPOXAMHO
BHUYHCIEHH BecbMa rpyGo. Taw, pasmocts moaror Barmama
n Illmpasa nmo Bumpymm — 8°33', coriacEo coBpeMeHHEIM
maEEEM — 8°16’; ommGka Bupymu cocrasiaser Bcero 17’.
Omu6ka B BHYACIGHAU PA3HOCTH HONTOT AMyJisa W Y premda
He mpeBrmaer 20" 1,

B V xamre «Kamoma Mac'yna» BupyHnm mamaraer Meron
ompefieleHAA TeorpagmiecKmx KoopguHAT MecTHOCTH (0,
A) mo paccToaHnﬂM 01 H P2 IO IIYHKTOB C W3BECTHEIME KOODPIH-
HaTtamd (@, A;) @ (@s, Ay) I MBBECTHEIM DACCTOAHUEM [ MeK-
IOy HEMHO. 3afada CBONUTCA K IPeNBITyIIeH.

Janmavy ompefeneHUs PACCTOAHUA MEXKIY FOPOMAME II0 HX
KOODPJAUHATAM, OOPATHYI HPeJHAYINe:d W mMOmO0HY HAXO0MK-
JeHNI0 DPACCTOAHMWA MEKIY CBeTHJIaMu Ha HebecHo# cdepe,
Bupyrm paccmarpmBaer B 3-it rnase V kauru «Kamona Mac’y-
ma». OHa cBoOAMTCSA K PEMEHHI0] KOCOYTOABHOTO cdepmaec-
KOTO TPeYTOIbHUKA — OHpeeleHHI0 ero CTOPOHH IO ABYM
OPYTEM B YIIY MEKIY HUME B OGBIHO PeImaeTcsa ¢ IOMOIIBIO
OPEMEHEHHS TE0pPeMHl KOCHHYCOB.

Bupynum smech pasbusaer TpeyronbEurk ABF ma mBa mpsa-
moyronbEnXx AFH uw ABH (puc. 48) m HaxoguT HCKOMYIO Be-
amanay AB = p mo clegyomeMy OpPaBUIy: «Y MHOMKHM CH-
HYC JOIOJHEeHNA 60JIbIIed W3 MUPOT HA CHHYC PAsHOCTH [OJ-
ror. llonyunres curyc mepBoit nyru. lalee pasmennm cEEYC
0oJIbIIell W3 IMHPOT Ha CHHYC [NOIOJHEHHWS mepBoi myrz. B
9aCTHOM MTOJYYATCA CHHYC BTOpPOH Ayrm. 3areM BO3bMEM
Pa3HOCTh MEKIY TOH BTOPOH AYrod WM MeHBINeH W3 IMHUPOT H
VMHOKEM HA CHHYC [JOmOJHeHWS mepBoi myru. llomygmres
cuEyc momonHeHWA paccrosgnus. Ilepefimem oT Hero K fyre u
BHUTEM 3Ty AYTy U3 JeBAHOCTA. B ocTaTKe MONYIATCA HCKO-
Moe» 2,

ITycrs ma puc. 48 CD = Ay — A, — myra axBaropa, AC =
= ¢,, BD = ¢;, AB = p — ucrkomoe paccroarue. IIpumse-

1 CMm. II. I'. Byazakos. YKas. cod., cTp. 51.
2 «(Kamom Mac’ypma», ctp. 516.
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MeHHOe IpPaBWJO COCTOMT B IIOCIENOBATEIHLHOM HAXOKICHUH
«uepsoit ayrm AH = §; — cdeprmiecKoro mepumeHEAWKYIAPA,
onymernHoro u3 sBepmmuHi A TpeyronbEuka ABF Ha cTOpoHY
BF, xroTophii BHYHCIAAETCA IO TeopeMe CHHYCOB sin §; =
=sin(Ay—AM,;)- cos @; gus rpeyronsunka A BF, «BTopoii myrmy,
HD = E; no «cepumaecroir Teopeme Ilmparopa» musa toro xe
TpeyronsaEmKa sin ¢, = cos &, -sin &, m, HaxoHem, B ompe-
nenenun AB = p m3 tpeyronsauka ABH mo Toii xe Teopeme

cosp = cos (& — ¢2) cos §;. Popmyna, paBHOCHIbHAS HTOMY
OpaBmIy, HMeeT BHJ

08 @3}/ cos? £y — sin? @y -+ sin @y sin @,
cos &1

X V1 —sin?(Ay — M) cos? @, *

cosp = X

1 B «I'eopesum» u B «Hamome Mac’yna» sHaunTeibHOE Me-
CTO YHENeHO BechMa aKTYaJbHOH AJIA TOTO BPEMEHH Teoje3H-
YecKoi 3amage — ONpEeeNeHNI0 B HAaHHOM IYHKTE asmMyTa
IPYTOro reorpaduiecKoro IYHKTA, €CIW KOOPAUHATH 060mX
OYHKTOB M3BECTHE. BWpyHW HasHBaeT Ty 3ajauy «oIpefe-
JeHUeM a3WMyTa MeCTHOCTH ¢ M3BECTHHIME JOJITOTON W IIHpO-
TOH MJsA rOpH30HTA Hame#l MecTHocTH» I.

YacTHHi cayvail 9TOH 3amadym — OmpeNeleHHe asUMyTa
KHIOJIE, T. €. HampaBieHAS Ha MekKy.

B macToamee BpeMd 5Ta 3ajja¥a TaKKe PEIIaeTCA ¢ IIOMO-
mpi0 chepraIecKoi TeopeMul KocuHycoB. B oGosHauenmax pume.
48 azmmyT ropoma B B ropome 4 — aro yroa A TpeyroabHH-
ka ABF, nosToMy B CHIy YKa3aHHOUR TEOPEMEI

sin @, = sin ¢, cos % -+ cos @, sin % cos 4.
OTKYyZa

sin @ — sin @1 cos -E-
cos A =

. P
c0S @, SIn -

Ho Bupy=um sty 3ajaly CBOAWT K PEIIEHHI0 HPAMOYTOIb-
HHX TpeyroabEEKoB. g nyExktor M u X Bupyrnm o6osma-
9aer TeMH jKe GyKBaMU 3¢HHTH B STHX IOPOJAX U PaccMaTpH-
Baer ux ropusoaTH ABC n EGL (pmc. 49). Torna, ecim F —
moxtoc mupa, 10 FC = ¢, — mupora ropoga X, B KoTopom

1 Tam xe, cTp. 522.
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saxonurcs mHabmromarens, FH = ¢, — mmpora ropoma M,
a3UMyT KOTOpOTO BHUmCIAAeTcd, yrom MFX = hy, —A,.
Bupynm BBOmMT «ImmpoTy MecTHOCTE X, IPUBEIEHHYIO K TO-
pu3oHTY MectHocTdH M» (T. e. cepUUecKUil MePIEHTAKYIAD
FK, onymensasii w3 monioca mupa F ma ropusorT EGL ropoga
M), m «ypaBHeHHe ITHDOTH», T. e. pasHocTh KC = FC —
— FK mexpy mmpotoit Toukm X W «IPUBeJeHHON MU POTOM».

Wckommt asmmyr — ayra CL. Bmagane Bupysm maxo-

IuT mo cdepmiecKoil TeopeMe CHHYCOB MJIf TPEYroJbHUKA
FOM pyry OM

sin OM = sin MF sin MFO = cos @, sin (A; — ;).

Hanee B Tpeyroabsauke FHK 1o Toii e TeopeMe 0H HaXONHT
CHHYC «ypPaBHEHHOX mEpOTE» FK

. _ sinFH _ sing
sin FK = sinK = cos MO"

3atem mo Toii ke Teopeme B TpeyroabHmEe K XG ompenens-
erca
sin XG = cos KC sin K = cos KC cos MO,

¥, HaKOHeI, MICKOMEIH a3WMyT, paBHHHA gyre CL, oH Haxomur
oo Toi yxe TeopeMe B TpeyroabHuke KLC

sin KCsin K sin KC cos MO
cos XG cos XG ’

sinCL =

Tak Kak yrox L tpeyronbEuka KLC — momonneHme nyru XG
10 90°. Ecim 0603HAIATD «ypaBHEHNE IIAPOTE)

KC = FC — FK = ¢, — arcsin Sing: _

sin K

sin @2
V1 — cos? ¢sinZ(he — A1)

184

= ¢, — arcsin




4epes T, To KocuHyc XG paBeH
V1 —=sin® K cos®t

7 npasuiao BupyHE moxHO 3ammcath B BHME

sintsin K
V1=cos?tsin?K

sind =

B «T'eomesum» Bupyau Gosee mogpo6HO m3iIaraeT MeTOXH
oupenenenusa asmmyra. OH OpPUBOAWT eme TPH cmocoba, mBa
n3 Kotopux, mo muHenwioo II. I'. Byarakosa, mpmmagmesxat
eMmy. Bce onm sBisoTcs MogE@EKAaNEAMA PacCMOTPEHHOTO.
BoabmuHCTBO 3THX MeTONOB BHDPYHE mMupoKOo mpHMeHANI B
cBOEH acTPOHOMAYECKOR MPAKTHKE, B YACTHOCTH IIPABHIO OI-
pemeneHHmA asuMmyra A 1O mMWPOTE MeCTa @, CKIOHEHHIO
Conrma 8 u ero BeCOTE /2 B IIpOM3BOJIbHOE BpeMs nHA h A =
= f (8, @, h) u o6parHEeE HpaBUIa, CBONAIIAECA K OIpeese-
Huo 6 = f (@, h, A)mh = f (9, §, A).

ITonygnB HECKONBKO HPAKTHIECKHX CHOCOGOB IpoBene-
HUA JWHOW, Jaomei HanpaBieHEne Ha Mexrky, Bupyru npm-
MeHsSeT 5TH METONH K HaXOKAeHWIO a3MMYyTa KHIOIEH.

B 6-it rmase V kmmrm «Hamoma Mac’yma» om mpumsomuT
OpEGAMKEHHHE MeTOJ OmpeeNeHUs a3WMyTa KHOIH, IO
IpaBuUiy, PABHOCUIBHOMY (opMyie

sin (A2 — M)
V'sin? (A2 — A1) + sin® (@2 — 1)

sin 4 =

JTo WpaBUIO0, JA0INee BIOJHE YIOBIETBOPUTEIbHYIO TOTHOCTD
npu HeGOJNBIMUX PABHOCTAX Ay — A; U @p— @, IPAMEHAIR
MHOTHE acTPOHOMH CpemHeBeKoBoro BocTora, B wacTHOCTH
an-Barraam, I6r I0rNnCc 1 Yayréex.

ITo muenmio II. I'. ByaraxoBa, K KOTOpOMY OH IpHIIe] Ha
OCHOBAHHUM TITATEJIBHOT0 aHajm3a Tekcra «['eomesmm», GouIb-
MWHCTBO M3JaraeMHX B Hell MeTOmOB MaTeMaTWYecKo# reo-
rpagum IPEHANJIEKUT caMoMy Bupyrm. 910 moAgTBepsknaeTca
m mpu aHajuse Texcra «HKamomay. GTosb memeTHABHLI B 706-
POCOBECTHHI B yKa3aHUW HCTOYHHKOB, BUpPYHH B 3TOM CiIy-
9ae DOYTH He YIIOMUHAET aBTOPOB TeX WM HHHX CI0C060B, B TO
BpeMs KaK B OPYTEX CIyYagX OH TIIATEJIbHO HOKYMEHTHDPY-
eT BCe 3aWMCTBOBaHHA. Kime ofWH, XOTSA W He CIWIIKOM y6e-
IOUTeNbHBIA, TOBOM B MOJb3y TOTO — TO, ITO HaM [0 CHX IIOP
HEM3BECTHO HY OJHOTO COYMHEHHS KOTO-HHGYIb U3 ero Ipef-
IIeCTBEHHUKOB, CHENUANBHO HOCBAMEHHOIO STEM BONPOCAM.
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ITo-Bupmmomy, uMenHO BupyHm BmepBhie mOmEITalcA HAyIHO
060CHOBAaHHO BHIEIUTH KPYT mpo6ieM reomesud W MaTeMaTH-
9ecKoil reorpadmm B CaMOCTOATENbHYI o06aacTh HayKH !.

Opmmoit w3 BenuunH, HEOGXOMUMEIX IId pEIIeHHA reomesd-
YeCKUX 3ajadv, ABIAETCH 3HAYEHUE pagdyca 3eMHOro Imapa.
Ero MOXHO BHYHCIATH, ONpENeNWB MJINHY OTHOLO Tpagyca
3eMHOTO MepuuaHa. A 3HasA pagayc, MOKHO HAWTH W BeIWIH-
HY OKpY:KHOCTH 3eMiam. ITo xopomo mormManx Bupyru. I B
«T'eomesuny, u B «<Hamore Mac’ yna» o o6 pamaeTca K HCTOPHAR
m3MEepeHUsi W MeTOJaM BHYHCJIEHHA Tpagyca MepHIuaHa.

BupyHu wmasiaraer WCTOPHIO 3TOr0 BOIpoca HAYAHASA C
dpartocdeHa, mOJ PYKOBOACTBOM KOTOPOTO Oblia H3MepeHa
nyra mepuguaHa MesRny Anexcamgpueit m Cmemoi (AcyaroMm);
B [PeBHOCTH Ke GHUIA H3MEpeHa W Ayra MepHAHaHA MEeXIY
ITaxsmmpoit (Tammopom) m Paxxoit. Bupyrm npusopmr mof-
pobHEIE CBefleHWS O IOAOGHOM W3MEpeHWH, IPOBEIeHHOM B
IX B.mo pacmopsxennio xanmpa an-Ma'MyHa AByMA TpynnaMa
farmamckmx acTpoHOMOB B mycthime CmHMm)kapa 6iams coBpe-
merHOoro Mocyna. Pesyabrarer stEX rpynm pasomumch: IO
OAaHHKM OTHOM I'PYNIH, IJWHA IPajyca MEPUIUAHA COCTABIA-
aa 56 apabckumx MUIb, 0O FaHHHIM APyrod — 56%/; mmum 2.

Bupysm He cMoOr yCTaHOBHUTH NPUIMHY HECOBHANEHUA pe-
3yJABTATOB 9TUX HU3MEpPeHHi. «ITO PACXOKIeHWe SBHUIOCH
OYHKTOM NPETKHOBOHMS,— IHCAJ OH, — HMOOYKEAIOmuM K
B0300HOBJIEHUI0 IpoBepkm m msmepeHus. Ho Kro GymeT co
MHOH [yuacTBoBaTh B | 9ToM? Benp om Hysxmaerca B cmie, mO-
CKONBKY [eMy Heo6XomuMo MOKpPHBATH] GoJbImEe DPOCTPAH-
CTBa B W3MEPAEMOi MeCTHOCTH, KaK HYIKIAeTcs OH U B 0Xpa-
He OT 30JI, IPUIMHAEGMEIX pPacCesAHHKME 1o Heii [mexpyramm]» 3

MH y:Ke YOOMHHAIM IONBITKY TAKOTO H3MEePEHHUsS B IIy-
croiEe Gams Juxmerasa (coppemennas IOro-3amammas Typx-
MeHWsA), MPeJIPHHATOr0 BupyHHW, KoTopasg OKOHIMIACH He-
ymaueit. EMy «me cofeficTBOBaNIM B 9TOM LPEBPATHOCTH CY/Ib-
65, KaK He IIOMOTJIM ¥ CTaPaHUA MOJYIATh MOMOIIH B 5TOM» 4.

Bupyau ommcrBaeT W BTOPOA METON H3MEDEHHS OKPYIK-
HOCTH 3eMJ: — 1o MOHIKEeHHWI0 TOpU30HTa, HaAGII0faeMOro
C BepHIMHEI TOPH, BEICOTAa KOTOPOI M3BeCTHA. Takoe m3mepe-
HOe, Kak OH yKasnBaeT B «['eomesum», G510 mpoBegeHO 6ar-

1 1. I. Byaeakos. Ykas. cod., crp. 48—49.

2 4 apaGcras Mmiusg paBHA mpumOiumsmrensro 1973,2 M.
3 (Teopmesms», crp. 212.

4 Tam xe.

186



gagckuM actpomoMoM Cummmom mbu Amm Bo BpeMs moXofa
xaamda an-Ma’'myna Ha Busamrmio.

YcoBepImeHCTBOBAHAEYD MOAMPUKALAIO TAKOTO MeToHa
Bupynu npuvenmn B Wmpgmm, 6ams xpemoctu Hampmma (co-
BpemeHuE# [lakmeTan, oxono 400 kM K 3amamy or Mynsrana),
compoBoyknaa MaxMyma B OMHOM W3 €r0 HHIAACKHAX II0XOMOB.
Bor xax ommcanm Bupymm cBoe mamepenme: «[is ompeneie-
HUSA 9TOT0 A MOCJeqoBaJj IPYTOMY MeTOy, Hauna B 3emiae Vn-
oum GOJBINYI0 FOPY, BO3BHIMIAIOMYIOCA HAf IOWPOKOX pas-
HHUHO}, HOBEPXHOCTh KOTOPOH I'IajiKa, KaK MOBEPXHOCTh MOPHA.

Puc. 50

8

fl mcranm Ha BepmmHe TOpH BHUIWMOE MeCTO BCTpedd Heba
¥ 36MJH, T. €. KPYyTI FOPH30HTA; A HAIeJ ero B WHCTPYyMEHTE
HUJKe JTWHUH BOCTOK — 3amaf MeHee 4eM Ha TpPEeTb W 9eTBePTH
rpagyca, 9T0 — TPHUANATH YeThpe MUHYTH. 3aTeM A Ompefe-
JIAI BEICOTY T'OPH, OIpefelnB BEHCOTY rpeGHA B IBYX MecTax,
KOTOPEIe BMECTe C OCHOBAHHMEM BBHICOTH JieKaT Ha OJHON mpf-
MoO# NIWHWE, W HaIleJl, YTO OHA PaBHA IMECTHCTAM MATHMECATH
OBYM JIOKTSAM ¥ HOJOBHWHE ONHOM’ [IeCATOH JIOKTS.

Hanee cmemyer reomerpumueckoe noKasaTeibcTBo. «IlycTs
EC — BHCcOTa TOpDEH, BOCCTABIEHHAs MO TPAMEM YIJIOM
K cgepe 3emam ABC [pumc. 50]. IIpogomsxum ee B ee Hampas-
adenun B Bufe [amawmn] CFB. Ona Heo6xommMo mpolimer dUe-
pe3 meHTp, COyCKasACh K HeMy oTBecHo. llycTs memtp — F,
a KacaTeJbHas K 3eMie, IpOBeJeHHAA W3 BEePIIWHE TODH,
npoxonsmasn 4vepe3 ropusonT, — EA. Coemmrmm F u A.
Ioxyaurcs Tpeyroasumk EFA ¢ upaveM -yriom 4 u ¢ ABY-
M5 W3BECTHHIME yTiaMd, TaK Kak yroax AEF — mo Belwamne
momosnmernsa [yrial moHmxeHms ropmsoHTa, T. e. paBeH 39
26 mummyram, cmmyc ero — 05959492 [xBapr]. Yron EFA
OO0 BeJWIUHE CaMOr0 NOHWKEHWS ropmsonta, T. e. 0 34 Mum-
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HyTH, cunyc ero [pasen] 0 34 26 cexynpmaMm, ciemoBaTeabHO,
W3BECTHA Ta W3 CTOPOH [TpeyroibHmKal, KOTOpas mo BeJanym-
Be EF. Ecaum »T0 — moXEH# cuHyC, To FA — Kocumyc mo-
EmxeHud [ropmsonral, CE — m36HTOK IONHOTO CHHyCa HAJ
KOCWHYCOM HOHIKeHHUS ropu3oHTa, T. €. 0 0 57 32 [cexymn].
9T0T W3GHTOK OTHOCHUTCA K FA, KOCHHYCY HOHIKeHHS, KaK
IOKTH BHCOTH EC ropsl K JOKTAM molypumamerpa FA 3ewm-
amy 1, ’

Ecaim o6osmaunTh pagmyc 3eMInm (<HOMHHE CHHYCH)
d9epes 7, BEICOTY TOPH 9epe3 h, a yroJ HOHIKEHWA depes o,
TO HaliieHEHass BUpyHE mpomopnms WMeeT BU,

1—cosa R
cosa  r’
OTKYyJa
cosa
r=h ——.
1 —cosa

Y Bupymum yroa mommmenma o = 34’, h =652 1/,
JIOKTS; TOITOMY pajdayc 3eMHOro mapa pasen 128513697
50'42" nmowTam, T. e. rpagyc 3eMHOTO mapa pasem 55° 53" 15”
apabexum MmisM miau 110275 M. Ilo coBpeMeHHEIM [JaHHEIM
[auHA rpagyca Mepuamana mia mupors 32°00° (mupoTa Mecta
ma3mepenus Bupynn) — oxomo 110895 m. CmemosatensHo, ero
ommbKa cocTasiger scero 620 M.

Jroii ke mpobieMe HMOCBAMEHO He MOINENmee 0 HAC CO-
ynnerne Bupymrm «Huura o6 onpemeneEny pasmMepa 3eMId mo
HaGI0eHN0 MOHWKEHNA TOPU30HTA C BEPIITWHE TOPED.

2. OnmcarenpHass m ¢u3muecKas reorpadms

OnwmcarenbHON W QU3MIECKOH Treorpaduu TOCBAMEH pPAM
BonpocoB u oTseToB «Hayxw 3Be3ny, BBeleHHe U 9aCTh TPETH-
et rmaBs «leomesum» m HecKoabko riaas V xumrum «Hamoma
Mac’yna».

Bupysam npegupuusan ycmemHyio NONHTKY IPUMEHITH
HayYHYH TreorpauiecKyio Tpagumuio K OCMBICIEHUIO U U3JI0-
JROHWI0 KOJO0CCAAbHOTO (AaKTHUECKOro MaTepHaia, KOTOPHLA
OH W3BJEK W3 PasHoOGPa3HHIX MCTOIHWKOB.

«fI yomopmo Tpymwica B HpOIIOM,— OWCAX OH, — HaJ
coenuHeHmeM - MeTofa Ilromemes... ¢ [meromamm] ai-I[xeii-
XaHU W APyrux [yuemsix, KoTopeM oHH ciaenyior] B «Humrax

1 «Kamon Mac’'yma», crp. 530—531.
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0 myTAX»; A cobpay paccesHHOEe, PA3BACHAA HEACHOe W IIO-
DOJHsAS 9Ty OTpackab 3HaHWA. fl Havaxm ¢ yrounenms paccTos-
HU# W HAa3BAHUI MECT W rOpofoB, [0CHOBEIBaACH] Ha CcHIMAaH-
HOM 0 TeX, KTO II0 HIM CTPAHCTBOBAJ, I COGPAaHHOM W3 yCT TeX,
KTo mx BuAea. IlpemBapuresbHO s ITPOBEPHI HaNEKHOCTD
[MaTepmanal W mpegUPWHSAA MEpPH HPENOCTOPOMKHOCTH Iy-
TeM comocTaBienus [ceemenmit] omEux [nmn] co [cBemermAMH]
apyrax» 1.

Onucanme «obmraemoit gacTm 3eMmiamy BupyEm Haummaer
C W3JI0/KEeHUSI NPHHATHX Y PasHHX HaPOOB NPUHIUIOB [ele-
HOS ee HA MeJIKHue 00JacTH, OTHAAaBASA NPeUOYTEHAe A HTHIHEIM
mpencTaBieHdaM. «HAWANE,— OUCAX OH,— HE NOCTUTIH
B DTOM HCKYCCTBE TAKHX BHICOT, KaK I'PDEKH, I CaMH OTHAI0T BM
mepBeHCTBO. MH TaKiKe CKIOHAEMCH K WX TOYKe 3PEHHA» 2.

WNuapmiickme reorpadsi, no caosaM Bupynnm, meaumam «oGu-
TAaeMyI0 94eTBePTHY HA MNEBATH dacTedl HO CTpaHAM CBeTa:
MEHTP, BOCTOK, IOT0-BOCTOK, IOT, IOT0-3amaj, 3amaj, CeBepo-
3amafi, cesep, CEBEPO-BOCTOK — (IO YeTEIPpeM CTpaHaM CBeTa,
[0 TOMY, YTO HaXOMUTCA MEKIY ABYMA W3 HAX, U II0 TOMY, ITO
HaXOQUTCH B Cepefmmey °.

Ilepcrr mopmpasmesisanm ee HA CeMb KPYTIHX 30H — (KeII-
BapoBy (pumc. 51) — pmemexHme, BOCXOHAmMEe K WPAHCKON Tpa-
punuum (caMo HasBaHWE (KemBapy — APEBHEMPAHCKOTO PO~
HCXOMK[eHN). BUpyHE moggepKWBaeT, 9YTO B OCHOBE TAaKOTO
TelieHUsA JIGJKUT HE eCTeCTBeHHO-KIMMATHICCKWMA, a MOJHTH-
veckuil npuanun. «[IpramEa Takoro mejeHus B TOM,— OHCAJ
OH,— 9TO MOTYyIIeCTBeHHeiimme #W3 mapeir m36pajm CBOUM
MecToKUTeAbCTBOM  HMpammaxp, a sto — Wpam, Dapc,
IsxuGan u Xopacan... llapu nens6e:xHO HOMKHEL GHIH Ce-
anThCA B cpemHeM [Kpyrel, uroGH Oeim ommHAKoBO [Gams-
KUMH [JIf HUX] eIl BX YCTPeMJIeHU: W CTajlo JeTKAM B3HMa-
HHOe TOro, 9TO OHM HaMepeBaJuCh [3aXBaTWTh] B TeX MecTax,
Kyma yeTpeMIsnuch... OHE cTpeMUIUCH K TOMY, 4T00bI GBLIH
OMHAKOBHL OT HUX PACCTOSHES [0 TOCYAAPCTB APYTUX Iapeii,
nabbl OHE MOTJIA feJaTh ¢ HAMHE BCe, 9TO XOTEJH, a BCe OKDY-
/RAOMUe WX TAph OHIM 0GBATH COCTOAHWEM CTpaxa mHepew
HUME ¥ KeJIaJ’ COXPAaHATH H00pHe OTHOMEHHA. ..

Her mmxakoit cBsAsm,— 3aMe"as oOH [ajiee,— MEKIY
DTHM [eJIeHHeM W KaKHMHU-BUGYOh PeKHMaMH €CTeCTBeHHBIX

1 «Teomesms», cTp. 91. An-]IsefixaEum — cpefHeasmaTcKuii reorpad
X B., aBTOp He momefmell fo Bac «KBmrm myre#r m rocymapcTBy.

2 «Kamom Mac'yma», crp. 536.

3 Tam ke, cTp. 539.
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yemopmit wim sakoHaMu acTponommu. Omo [mpomsomto] nubGo
B COOTBETCTBHE C pa3JIdAY@AMA MEKIY TOCYy[apCTBaMHU...
au6o B CHIYy HACUIBCTBEHHOI'O0 MMOKOPEHHUA [Hapomos]»!.

Bosnee mHayuHO 000CHOBAHHON ABJIAETCHA, IO €r0 MHEHHIO,
aHTUYHAA TPAfUNUS [eleHAA OMKYMeHH HA IMUPOTHO-KIUMa-
THYeCKHe 30HB—(KJIIMATH) IO aCTPOHOMO-TeorpadmaeckoMy
OpPUHOVOY: B COOTBETCTBHAM C IPOJOJIKUTENbHOCTHIO0 NHS JET-
HEro COJHIECTOAHNA WIW BEJININHOUW CKIOHEHHA Connma 2.
IllzpuBa «KInmMaTay BHOWpajach TakK, ITOOB IpH mepexofe
OT OFHOTO (KJIMMAaTay K APYroMy HIPONOJIKATEIHHOCTH CaMoro

VG Tpemud
rewbap Aewbay
Mrdus Mazpud

Puc. 51
Yembepmsii
Kewbap

Hporwazy

Ledemod
kewbap
Kumai u Tubem

Kewbap
Pym u« Crabane

rewbap
Xasapsl u mrgpra

OJIUHHOTO JHSA B TOXY OTIHMYaNach Ha moxdaca. Teopumsa «Kim-
MaToB» GELIa OOIMEeNpHEATA B CpeJHWe BeKa Kak Ha Bocrowe,
rak u Ha 3amame. OfHAKO eIWHCTBA B [eeHUN Ha (KJIAMATHD
y cpefHeBeKOBHX Teorpados He GELI0. Pacxompmenna moasis-
JUCH TIaBHEM 00pasoM 3a CYeT TOTO, UTO TPAHMUIEl «KIXMAa-
TOB» 9aCTO BeChMa HPOW3BOJILHO IIPUBA3HBAINCH K TpagycaM

i (Teopesmsay, crp. 154

? MlomaTne «KIEMAT» (TpPedeCKoe — XAUMo, apaGCKoe — (HRIAMY),
Io-BUAUMOMY, BBeII B HayKy 9dpaTocdeH. UmCIo «KInMaToB» (CeMBb),
0YeBHUMIHO, PE3YJbTAT CHHTe3a AHTUIHOW W WPAHCKOH (CeMb KeIIBa-
poB) Tpagunuii. BunepBHe feleHme OMKYMEHH HA CeMb (KIHMATOBY
oo IIHPOTHOMY NIPHHOEOY BCTpedaeTca y Xopesmu (cm. Z. IO.
Kpaukoecruti. Ykas. cod., cTp. 99).
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MUPOTH HACeJeHHHX IYHKTOB, NPEACTABIAIIIAX I TOTO
HIM THOTO aBTOpPa 0COOBIA MHTEepeC.

BupyHy npuBOmET ClemyoOmue TPAaHUNE (KIEMATOBY IO
IPONOJKATEIBHOCTA CaMOTO [JIMHHOTO [HA:

1) ot 123/, mo 13'/, waca, 2) or 13/, no 133/, 9aca, 3) ot 133/,
mo 14Y/, gaca, 4) ot 141/, mo 143/, waca, 5) ot 143/, mo 15/,
gaca, 6) or 151/, mo 153/, waca, 7) ot 15%/, mo 161/, uaca.

B V xunre «Kamona Mac’yna» Bupysam nmpuBonmt Takmke u
Ipyroe [elleHWEe CEeBePHOTO MHOJymAaphd Ha CeMb ofiacTeit
mo mwmpoTe, Gomee Gam3KOoe K coBpeMeHHoOMY: 1) seMmHOi
sxBatop (¢ = 0), 2) or sKBaTOpa M0 CEBEPHOTO TPOIMKA
(0 < ¢ < &) — «Tponmueckas 06gacTs», 3) CEBEPHEIA TPO-
ook (@ = &), 4) 0T CeBepPHOTO TPONMKA [0 CEBEPHOIO IONAP-
Horo kKpyra (8 << ¢ <<90° — &), 5) ceBepHHI NOJAPHEIR
Kpyr (¢ = 90° — &), 6) or ceBepHOro WmOJAPHOTO Kpyra M0
moaoca (90° — & << ¢) — moaspHas obuxacts, 7) Cepepmslit
momoc (¢ = 90°).

Ha sxBaTope cyToYHBIe KPYTH CBETHJ II€PIEHIAKYJILP-
HEl TOPH30HTY. B Tpommueckoi# 06/1acTH SKIANTHKA IIPOXO-
OUT Yepe3 3¢HUT B ABYX CBOWX TouKax. Ha Tpomumke sTm fiBe
TOYKH CIZBAIOTCA B TOYKE JETHEIO CONHNeCToAHHA. Mesxmy
TPONZKOM W IOJAPHHEIM KPYroM SKINNTHKA HE pa3y He IPo-
XOZ®T uepe3 3eHAT, HO cyTounsle Kpyru Coxmma Bcerma mepe-
ceraior ropumsont. Ha momspHOM Kpyre omHE W3 CYTOYHEIX
KPYI'oB KacaloTcs TOPH30HTA, B IOJAPHOM 06JacTH MOABIA-
TcA cyrogusle Kpyru ConHna, He mMenmue OOMUX TOYEK C
TOPU30HTOM, Ha IIOJNIOCE CYTOYHEE KPYTIW CBETHJI Mapajieib-
HE ropmsoHTy. B V xmmre «Hamoma Mac’yma» mpusemeHH
TaKKe JBe TaOJWIB, B OMHOA W3 KOTOPHX YKAa3aHHE IPOTOJ-
JKETEJIHHOCTE CaMOTo0 [IMHHOTO JHA B Hadajle, CepefuHe I KOH-
me «KamMaTay, Beicora CodHmAa M WmONyJeHHHE TeHA B [HE
JIeTHETO0 ¥ BVWMHEI'0 COJHIECTOSHHUSA, B JAPYToil — pasMepsl
(KIWMATOBY IO MWPOTE U JOJroTe B apabckux Muiaax u dapca-
XaX ¥ UX IJIOMAJAA B KBaJpaTHHX MUNAX U Papcaxax.

MIpmerynas k onwcaHmoO pacupefeeHAA CTPAH MO KIAMA-
raM, BupyHu, 4pespHYaiiHO MEHNETHIHHEIA BO BCEM, UTO Ka-
CaeTcs HAYIHOW CTPOTOCTH, CIATAET HEOGXOMUMEIM CHEJIATh
orosopky: «Ecim mssecTHa IMUpPOTa-MECTHOCTH, TO, TAK KakK
MH OPWBEJIX IIUPOTH HAYaJ W KOHIOB KIMMATOB, HOJOKeHHOe
MeCTHOCTH B KimMaTe crTaHOoBUTCH um3BecTHHIM. Ho mamHEIE O
mupoTax B GOJbMIMWHCTBE CIYYaeB TAJeKW OT MCTUHH; [0 CHX
mOp MHl MOEM TOJHKO NPUMEPHO YCTAHOBUTH HIPABHUIbHEIE
IMEPOTH, TaK 9YTO, KOTJja MH ONHCHIBAaeM CTPAHH B KRIHMa-
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TaX, MH HOCTYIaeM IPHOAM3HTENBHO W HE CTPOT0, XOTH, KO-
HEYHO, TO, 9TO MHI C000maeM 31ech, GImKe K UCTHHE, 9eM TO,
970 OGHYHO NHNIYT B KHUTaX» I,

IlepBElil «KIEMAT» TPOCTEPAETCA OT IOTO-BOCTOTHOM Hac-
ta KRuras (Bupyrz cumran, garo Hurait mpoctupaercsa Ha 1or
oo camoro sksaropa) mo 3amagHoro CymaHa W KoHUaeTCs B
Oxeane. Bupysm yomomwmHaeT aBa KuTalickux ropoga —i Xan-
mRy m XaHKYy — ero HOPTH HA peKax, B KOTOpPHE BXOJAT
Kopabuam u3 Mopei» (Bo3MoKHO, XaHDKOY W XaHBKOY), OCT-
posa 3abamx u Capupy (Asy u Cymarpy). Croga sxe Bupyrnm
orHocHT octpoB [lpm-Jlamka, I0xuwit Wemen, Codary smmn-
el (ZacTh BocTOYHOrO mobepesxsa Adpumrum ¢ 3aHsmGapom).

Ko BTOpOMY «KIEMaTy» OH OTHOCHT IeHTpaixbmb Humrai,
1o3xEy0 gacth Mupmocrama, Cmmam m ropoma Ha mobepeskbe
Nupwitckoro oxeama, OmaH, HeHTpPaJbHYI 9YacTh ApaBuii-
CKOTO WOJYOCTPOBa, B ToM wmciie ropoga Mexry m Memumy,
Ha Adpurarckom Matepmre Odumonmio, Bepxmumit Erumer,
«IOsxuyw wacts crpansl Marpm6y.

Tperuii «xkamMaTy HAaIMHAETCH OT BocToxHOTo KHumras,
BKIIOYAeT NOEHTPAJAbHYI dacTh VHfocTaHa, MIOMKHYI 9acTh
coBpeMeHHOTO Adramucrana, I0KHH ¥ meHTpaibHHE Mpam,
Mecomoramuio, Cmpmio m Ilamectwny, Hwmumit Ermmer c
Anexcannpueit, Cesepo-3ananryio Appury (Tyrnc, Tamxep).

YeTepTHil «KIEMaTy, HaYWHAfAChH B HuTae, mpoxommT
gepe3 Tuber, Hammump, Tmugyxym, Bagaxmam, meHTpaisn-
BH# A¢ramucrar, Upan, Asepbaiipyxan. B CpepmzemuaoM Mo-
pe 8 mero momamaror Hummp, Pomoc, Cmmmamsa, I'mGpanrap-
CKHU{ IPOJHB,

IlaTeit «KIAAMAT) TPOCTHEPAETCA OT 4CTPAHH BOCTOYHBIX
TIOPOK» W «3eMIH TIOPKCKEX mieMem» depes Kamrap m Ba-
JlacaTyH, BRJIIOUaeT OCHOBHYI0O 9acThb coBpemenuoii Cpemmeit
Azwm ¢ @epramoirr, Uchummuabom, [Mamem (TamxerTom),
Vepymanoit, Camapxammom m Byxapoii, Xopesm, Xasap-
ckoe (Hacmmiickoe) mope, Cesepmerit AsepGaiimmanm, Ap-
Mernmio, «Pym (Busamruio) m ero mpoxmsiiy (Bocdop m
Hapnamennsr), Ampanyc (Mcmamwio) T «3aKaHINBAETCHS B
Oxeamey.

[lecToit «kamMaTy WOET OT KOYEBHH BOCTOYHHIX TIOPOK,
IPOXONHT 4epes KodeBbA TYPKMEH, «d4epes TOpoj Xasap |
CeBEPHYIO JacTh WX MOPsA, depe3 CTPaHy ajaH m acoB» (oce-

1 «Haywa ssesmp, crp. 143.
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tmH), «HoECcTamTHHOMONL, cTpary Bypmkam (mymaiickmx
Goxarap) m seMau PpaHKOB, ceBep AHmalyca W 3aKaHYXBACTCS
B Oxeane ...

Yro racaercs cegpMOro KiImMMaTa, TO B HeM Majo oGpa-
GOoTaHHKIX 3eMeNb. B ero BOCTOYHOM TaCTH HAXOOATCA TOMBKO
IIeCHEIe JamX W TOPH OamKup, 06IacTh MEY€HETOB, OH HET
gepes ropoga Cysap m Byarap m semanm pycos, ciassam, Go-
rap W MajfbfAp W 3aKAHYWBAETCH B OKpPYHKAaomeM Mope» 1.

Tpagunum aETHYHO# reorpadum miA GOILIMAHCTBA CpeN-
HEBOKOBHX aBTOPOB OHIIM KAHOHOM, OTOMTH OT KOTOPOTO OHH
He peINajiuch, fajke eCld WX [AaHHEE BCTYMAJW B MPOTHBOPE-
gme ¢ 3Toi cxeMoii. Tak, mOITH BCe OHE CUUTAIM HaCeJeHHOMA
TOJBKO «OOWTAaEMYyI0 YeTBEPTHY W MPEIoJarajm, 4To KUTh
3a mpefelaMd COMH KJIAMATOB, B JKAPKUX W XOJONHEX CTpa-
HaX HEBO3MOKHO.

Bupysn Brimsuraer mo sToMy IOBOXY COGCTBEHHYIO TOUKY
spermsa. «O6uraemsie [semim], — mmcan oH,— He OKaHUYH-
BAIOTCA CPasy JKe 3a IpeeaMU CeIbMOT0 KIMMaTa WK Iepe
HA9aJI0M mePBOT0, HO OHE COKPAMAIOTCA W HAYT OTHAEIbHBIMHI
o6ocoGnenErMu naTHaME. J[ello B TOM, 4TO 3Kapa IOKHEE Iep-
BOr0 KIMMAaTa BEIKHTaeT [Bce xmBoe], ecim TONBKO He BOC-
mpemaTCTBYeT 3ToMY [GImarompmaTHoe] mONOMKEHWE MeCTHO-
CTH oTHocHTenbHO Mope# m rop. Taxoes mycrham Cypama,
Haxofamuecs [10/KHee mepBOro KiImMmaral, BEIKHraeMEe [3HO-
eM], KOTOpHIT He [aeT BO3MOMKHOCTH NPOH3PACTATH PacTe-
HEAM, OT KOTOPHIX 3aBHCHUT HOABJEGHHE [}KHW3HHU] JKUBOTHEIX;
OHE JumeHH [Take] yMepeHHO# TeMmepaTyps BO3LyXa,
BJIBIXaHUE KOTOPOTO ABJIAETCH OCHOBOU 3Toi sxmsmEm. Onma-
KO Ha OCTPOBaX, MapajiejbHHX 3THM WUYCTHHAM, €CTh 00H-
TaeMoCTh, XOTA BOSMOIKHO, UTO JRUTENM WX W HE IPUIUCIH-
IOTCA K JIOfsAM.

Tax e m xomon. OH ryGuTeneH ceBepHEe CEIBMOr0 KIM-
MaTa ¥ OPeIATCTBYeT HIPOW3PACTAHUIO PACTEHU, SBIAIOIUX-
Cs OCHOBOH muf [yKu3Hm] KEBOTHEIX, CBOeH CYpOBOCTHIO, He-
HCTOBOCTBIO W J0JITOBPEMEHHOCTHIO, [KaR mpemATCTBYeT »Ku3-
HA PacTeHmi] HarpoMOoXIEeHHOCTh CHEr0B, KOTOpPHe anGo BoO-
BCE He CXOJAT ¢ 3eMJd, 1u60 CXOIAT Ha KopoTKoe Bpevs. On-
HAaKO W TaM MeCTOIOJOKeHHE KAKOro-HmOymh 060C0GIeHAOTO
Y9acTKa MOKeT BHI3BATh HEKOTOPOe CMArveHme [sTuX ycio-
pmii]. Tar, MB BHOUM ceBepHbIE MECTHOCTH JHIIEHELIME 00H-

1 «Hayka 3Besmp, crp. 145. CyBap m Byarap — ropopa cTpawH BOJE-
cknx Oynarap, pacmoOJNOMKeHHOH Ha cpefHeM TedeHME Boarm m ee
IPHUTOKAX,

7 B. A. Pozendensn u mp. 193



TaeMOCTH W3-3a XoJiofa 7 cHeros. OnHAKO MB HaxommM oOm-
rareneit [Geperor] Mopsi, WBBECTHOTO IOJ Ha3BaHEEM Mope
Bapasros, orxopgsamero or OKpyKamomero Mops K CeBepy OT
[3emens] caamsm,

Jdror [mapon] xuBeT Ha ero Gepery B MeCTHOCTSX, mapal-
nenpHEX [o6macTam], 06BATHM XO0JOLOM K CHEraMHU, HO CAMHE
BTH MECTHOCTH 00IaJafoT He CTOJb CYPOBHIMU XOJONAMH, XO-
TS U OHU JOBOJNBHO CHIBHEIEH,

Tarkum o6pasom, Bupysm cuamran Ge3ycioBHO 06HUTaeMBI-
Mz ocTpoBa y Geperos A¢pumru m mobepesxse Bapsuxckoro
(Banrmiickoro), a Bo3MoKHO, W Bemoro Mopei.

N pammme «Hayrm 3Besmy u «['eomesum», @ reorpadugec-
Kme Tabaums «Hamoma Mac’yma»y yGesxparnT mac, aro Bupyun
mmen cBefeEus o6 oburaTensx obiacTedl ceBepHEE CEOBMOTrO
«knuMmaTtay. OH HasbiBaeT PycoB, BApPAHTOB (BapsroB), Cak-
naGoB (CIaBsH), BOMKCKEX Gyarap 3a CeIBMEIM (KIEMAaTOM»,
smmresein crpassl My, ¢ KoTopHME TOPTyIOT Gyarapsl (oge-
BEHO, HaPOJ Bech PYCCKHX JeTommceit), Hapon Wypa (torpa?),
JRUBYVINEA B [PeMydEX Jecax.

Hpusenem omucasme Bupynum.

«... Murenn, maxonamumecs 3a [cepenmHoii cexbMoOTO Kim-
Matal, HEMHOroYHCIeHHH ¥ NOAOOHH nuwKapsM. Hpaismi
OYEKT, TJe oBd coobma [xuByT],—crpara Uypa. K meit mayT
[ws crpamsi] Vicy B Teuemme npemammartd nueid, a ¥ Hcy us
Bynarana — B rewenme mBapmarm pgumeit. [Omm mepenpura-
I07C 1) Ha lePeBAHHLIX CAHAX, B KOTOPHIE HOTPYIKAIOT IPAOACH
¥ KoTophle TamaT auGo camu, ambo mx Cco0ak®, a TaKKe HA
opyrEx  [ckompsamux mnpmcmocoGiueHwmsax], CHETAHHHX U3
KOCTHW, KOTOpPHe OHU MPHUBA3HBAIOT K HOTAM W C UX IOMOINBHIO
TDOKPHBAIOT GOJNbIIHE PpACCTOAHUSA B KOPOTKEE CPOKM» 2.

Bamnase miaa mcTopuueckoll reorpaduu cBeeHEA OPHBO-
omt Bupymm o6 «oburarensx [Geperos] mops Baparros»:
«... Mb1 maxommM cpepmm »Tux [mromeit] Tex, KTO JalleKO yXO-
IAT B 3TO Mope B JeTHHe JHE ¢ IeJbI0 MPOMbICIa Uil Haberos
u pocturaer mo asmmyTy CesepHoro mosioca A0 TaKHX MeCT,
rpe Cosnmme mpu JeTHeM COJHIECTOSHUEA BPAIaeTcs HaJ Tro-
pH30HTOM; 0HE HaGIIOMAIOT 5TO BoOYUIO U [3aTeM] moxBamsmoT-
¢ A MeKITY 000, UTO JOCTUTIA TAKAX MECT, I/le COBCEM HeT HO-
um» 8. Tlo mmermio Bupymm, msmnomennomy B «Hayke 3Besmy,
Mope Bapamrop — samus OwxeaHa, pacmoNOKeHBHE MeXIY

t «I‘e;)—u;ewﬂ», crp. 159—160.
2 Taw e, cTp. 156.
3 Tam me, crp. 160.
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3eMJIAME claBAHE m 6yirap. B «leomesumy on mmimer, aTo 0HO
orxonur or OKeaHa K ceBepy OT 3eMeJb CJaBAH. Becbhma Be-
POATHO, 9TO 3[eCh PeIb HAET O PA3HEIX MOPSAX: B OJHOM CIy-
gae o Banrmitckom, a B pyrom — o BexoMm; ¢ s1um npepmo-
JOKEHWEM BIOJHE COTIACyeTCs XapaKTepHCTHKa «0buTaTe-
meir GeperoB Mops BapaHroB», KOTODPYH TPYMHO OTHECTH K
urenaaM bBaarmiickoro mobepeskba.

Ko Bpemeru Bupymm apaGckme reorpadsl pacmomaraiu
JAHHEIMH O BOCTOYHOM ImoOepe:kbe AQpPUKH, OPEMEPHO [O
20° 1. m. O cTpaHax K 0Ty CYIMECTBOBANA TOJBKO IMPEIoio-
JKeHHOsI, MATePUAJIOM IJSA KOTOPHIX CIYIKHIIN KOCBEHHDLIE CBE-
nenusa. IlosToMy BechbMa IEHHBI €ro MONBITKE BOCIOJHUTH
aTOT mpobed.

Bupysm Bospayaer mporus coobpasenmii Ilromemes o
¢dopme Adpurancroro marepura. Cormacuo Iltonemerno AQpu-
Ka CHJIBHO BHITSHYTA HA BOCTOK W BOCTOYHOE ee IM0bepeiKbe
npefcTaBiaseT cobol W0xHOE mobepeskbe UmamiicKoro oKkeaHa,
KOTOPHIT CIMATAJICA 3aKPHITHIM GacceiinoM, T. e. Ha ore Adpa-
KaHCKUN ¥ A3HATCKU# MaTePUKH CMHKalOTCH. Bupysm msna-
TaeT Ipyryi TOYKY 3PEHUA:

«Ilonararot, 910 06a 5TH Mopsa ! Ha 3amaje ¥ Ha BOCTOKE
obmraemont [gactm semiuu] paswvenmuensl. ONHAKO paccKashi-
BAIOT CO CJOB INIaBABINHX II0 HAM W IOTEPIeBIIAX Kopabie-
KpyImeHue m3-3a 6yph TaKoe, ITO MO3BOJIAET TPEHIONaraTh KX
coegunenwe. Hpome Toro, B Halle BpeMsa HOABMIHCH [moKa-
3aTeNBCTBA], KOTOpHE MOAKPEIIAOT HTO IPEHMOIOMKEHIE
u Jae medaioT ero ucrmuou. [emo B ToM, uro B OKpysaio-
meM Mope HANpOTUB ciugausa ¢ auM CHpmicKoro Mops GuIn
HalieHH npomuThe focKu or Kopabiaeir. Ho [osu Moraum GriTe
mpowutsl] Tonbko B MHnmitcKoM Mope B CHIIy MHOKECTBA TaM
MaTHHUTHHX KaMHeii, [KoTopile omacHH mias KopaGuei], a He
B 3amagEOoM, w60 B HOCJIEeNHEM KOPabiam CKPeIIsIOTC A sKeIe3-
HEIMU TBO3IAMHE, a He cmmBaoTcg. Haamume stux [mocox]
B 9ToM [Mope] — [[0Ka3aTeNBCTBO TOTO, UYTO OHM IOTAJM B HETO
gepe3 coegmBEenme Mexrry HuMZ., OHO He MOKET MMETh MECTO
co cropors [Mops] Hymsyma, u6o mexay muM [z CupmitckuMm
MopeM] ecTh mepemeeK. [lamee, TpyZHO mpeAmoxararh Coe-
AWHEHWE CO CTOPOHH Mop#H, [Haxomamerocsa] ma cesepe. Torga
HDOJKHBL OBLIZ OB 5TH IOCKE, W3JIOMaHHbE B VIHIAHACKOM MO-
pe, BHITE W3 Hero 4epes BOCTOUHELA, coepmusaomui [Mops]

! Bupyuum mmeer B BuAy Mupmitckmit oxear m Cpepusemuoe («Cumpmii-
CKoe») Mope.
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mponms, a 3ateM OGOTHYTH MecTo, HaXofsimeecsi Ha ceBepe
mop, semuroM llomsapmoit 3Besmr!, mum ke [mpoittm] gepes
[mpyrywo] cesepryo uerBepts- [3emiu], mpoTuBoIesKamIyIO
o0mraeMoil W OTHOCAMYIOCA BMeCTe ¢ He K HIUKHeH [moxoBm-
He seMmEOro mapal» 1.

«Bocrounsiit mpoauB», 0 KOTOPOM ToBOPHT 37ech Bupynm,
no-BUAmMOMY, DepmHroB mpoJwWB, HW3BeCTHHI Dumpymm, He-
COMHEHHO, TOJBbKO II0 KOCBEHHHIM cooOpamenmsam. B «I'eose-
8HM» OH YKasHBaeT TaKKe, 4TO IPH HPONOKeHHH o0mMTae-
Mo 9acTH 3eMJIHE Ha BOCTOK H 3alaj] «HeT TaM HOMeX s
JKUBHE CO CTOPOHEL IPe3MEePHO# JKAaPH WIH X0Nofa» 2 m 06E-
ACHACT HeoOWTaeMOCTh 3eMeJb HAa BOCTOK M 3amaj OT «o0u-
TAeMOH YETBEPTHY» TONBKO «GOKECTBEHHEIM  yMEICJIOMY.
OTkprTHe AMepWKE BIOCHE[CTBHE OJecTAme MOATBEPAMIO
MbIcIb Bupysm 06 orcyTcTBHEM HpHYMH HEOOGMTAEMOCTH HTHX
36MeJIb.

IIpusraBas akT COTBOpeHWS BCeJeHHOM, Bupymm cumrai,
970 [allbIle 0OHA PasBUBAJACH IO COOGCTBEHHEIM 3aKOHAM, IIO-
CTOAHHO HAXOJsCh B COCTOAHHE MBUKEHHA W USMCHEHUS.
Om GBI X0pOIIO 8HAKOM C B3IIAAMHA IpedecKux Qumrocodos,
YTBeD:KIABIINX, 9T0 OOBEPXHOCTH 36MIH HENPEePEHBHO H3Me-
HAeTCA, W MOJHOCTHIO BOCHPUHAN X TOo4Ky spermsa. G sTmx
TOSEOUA OH HOAXOAWI K W3YyYeHHWIO Te0NOTHYeCKOr0 MPOII-
JoTo ' SemJn.

Ilo sToMy moBOAy OH BHCKasaj dYpesBHYAHHO HHTEPEC-
HEe coobpaskenusa. Tak, 8 «Murepanorumy Bupysm pasmeim-
JigeT 0 IPOUCXOKACHUH ILI0JOPOSHOA mousk foiuusl Huma B
Erunre. «... Bea semaua Erunra,— numcal om,— GHIa Korga-
TO MOpeM, a 3aTeM Boja cHajla ¢ Hee GiarofapsA HaHOCAM, W
Ha 3TOM 3eMJjIe 0CTAJ0Ch CeMb 3aJIMBOB, & BCE STO M3BECTHO W3
KkHEUT jgpeBHuX aBropoB» 3, Ilepexoms k Cymamy, oH mumcau:
«Yro Kacaercs Tex seMeab M HyCTHHB Bcero ac-Cypmama, To
oHH 00pa3oBaHH HAHOCAME IOTOKOB, HUSBEPraBImHXCH ©
Jlynrepx m IOKEHX rop; 0HE HOCTENEHHO HPHUIOSHAIACH, IO~
pobuno semue Erwnra, mocioe Toro Kak oHa Ohia Mopem» .
B opepncaosum kK «leopesmmy Bupyswm memaraer BeckMa
0llLBrue K COBPEMEHHBLIM HPEACTABICHEAM Coo0pasKkeHHS 00
u3MeHeHMM [OBEPXHOCTH 3eMJIH KaK pesylbraTe IeoJlormye-
CKUX HPOLECCOB K 0 NePEMEIIOHAN B CBA3BH C OTHM MATepH-

1 «Teopesus», crp. 161—162.
% Tam e, crp. 160.
3 «Mumepanormsa», crp. 125.
4 Tam e, crp. 225.
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KoB m Mopeit. «Mui[auuero] He 3HaeM 06 obcTosTenscTBaX [COT-
BOpeHHS Mupal,— TOBOPHT OH,— KpoMe HABIIOTaeMBIX pe-
8yabTaToB ApeBHEX [mpomeccoB], mis o6pa3soBaHEA KOTOPHIX
morpeGosanuch Gosubimue cpokmy. W fazee: «... Bynsixaukn n
TaJbKa — KaMHH, OTKOJOBINUEC SI OT FOP Ip¥ 06pa3oBaHUHE Tpe-
IMVH ¥ 0P CTOJKHOBEHNH [cKaj]. 3aTeM OHE [JIUTEIHHO IIOJ-
Bepranuch [BosmeiicTBuAM] TeUeHAA BOAH X JYHOBOHUA BETPOB
... OrpenuBmuecs or [KaMHe#] KPYyUMIEI — BTO HECOK, a 3a-
TEM IBLIb.

Tanpra cramnmpasach B pyciaax pek ... CKBosb Hee mpo-
HUKJIA MeCOK W IBUIH, KOTOPHE CMeIaluch ¢ Hewo ... U ecanm
MH BCTPETHM TODPY, COCTOAIYI0 W3 TIafKAX KaMEIIKOB,— a
cpenz [rop] wacTo GriBator Takme,— TO GyJAeM 3HATh, YTO OHA
BOBHUKJIA TaK, KAK Ml ONHACAJX ...

Bee a1m obcTosaTenbeTBa Ge3ycioBHO TpeGoBaMM MOJITHX
CPOKOB, KONMYECTBEHHO He YCTAHOBJGHHHKX, W [COKDHITH]
mOJi KAYeCTBEHHO HEM3BECTHHIMH IIPONECCAMH W3MEeHEeHHIHA.

Brarogapsa mM mepepgsuraercs oburaeMas 4acTh CYIOH IO
[pasamamsmm] obmactam 3emam, Korma wactm cymm mepeme-
MAJuCh W3 OFHOTO MecTa HA APYyroe, mepeMemasach BMecTe
¢ HUMH HX TSKECTh, KOTOPa A CTAHOBWIACH PA3JIMIHOM HA KPasAX
[Bemun]...

VYnanenwe wacreit [cymu] or menTpa [3emam] me Grino mo-
CTOAHHEIM WO CBOeil BenmduHe B TedeHume BpeMenum. Horma
OHH IOJHWMAJUCh WIM KOT[Ja CHJIBHO 3aHOCHIOCH [meckKoM]
BCE, 9TO BOKPYT HEX, TO HCCAKAIHU [TeKyume] Bomsl, BHCHXa-
JIF BCTOYHWKH, 06DPa30BHBANNCH OBPATH, 3eMIA mepecTaBaja
BOBIEIHBATECA, I HaCeJeHHE IePeCeNsanoch B Apyrue [mecral.
" Bocxomsar samycteBmme [Mecral K TayGoko# ApeBHOCTH,
a KynbTypa uX — K [GeioMy] moppemy m MomomocTn. ... Tak
cyma mepeMemajach Ha MeCTO MOPS H Mope Ha MeCTO Cy-
mu B [gpeBEWe] BpeMeHa: ecim [0 CYIMECTBOBAHUA IEIOBOKA
B MEpe, TO B HEH3BECTHHIE, a €CJH IOCJe, TO B He3allaMATHEIE,
TMOCKOJBKY CBeleHHS OOPHBAIOTCA N0 LPOMECTBUH MOJTOTO
BpeMeHH, '0CO6eHHO €CJIM OHU KacalTCsH SBJEHMN, CYMECTBY-
0IMuX B [BUIe MOCTeNeHHNX W3MEHEHUII], 9aCTH 3a 4ACTHIO,
TaK YTO BHUKHYTh B 9TH [ABIeHEsA] MOryT Jumb uw3GpaHubLe.

Bor, [manpmmepl, Apapuiickas mycrtiiaa. Pampme oma
Op1Ia MopeM, KoTopoe 3amecio [meckom]. Cimepsr saToro B BHMIE
CJIOEB 3eMJIM, IeCKA W TaJlbKA 00HAPYKUBAIOTCA NPH PHTHE B
9TOll IyCTEHIHE KomIOofmeB u GacceitHo» 1.

1 (Teopmesms», crp. 93—94.
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COBepmeHHo WCHKII0IATENbHH T THTepeC IS UCTOPHUH I'el-
aormaeckoro mpomuioro Cpemmeit A3Wu HpefCcTAaBAAIOT pac-
cyssnenna bupysnm o npeBHEX TeweHuwsx AMymapbm, mpoIec-
ce CJOKeHHA ee AQIIIOBHANTBHON [eAbTHl W 06pa3oBaHmS
Apanscroro Mopsa. Pear mper o mycrsine «<mexny [[xypmxa-
HoM (['ypramom) m Xopesmom», T. e. "acThio HapakymoB
MexIy EusoBbamz AMypapsu u Hacouitckum Mopem. «B mpom-
oM, — nwmcad BEpyHu,— oHa mOXOAMIA HA 03€PO BCIEACTBHE
TOoro, 9rto pycio [meiixyma ...[mpoxommio] mo meir k Xa-
3apCKOMY MOpI0 dYepe3 TOPOM, HW3BECTHHIH IOJ HasBaHUEEM
Banxan !. Tax, Iltomemeit ynmommuaer B xmure ,I'eorpadmsa®
MecTo BumajieHEA [9TOM pekwm, rosops], uro [oHa BHagaer] B
TI'mpranckoe, To ecth [IsKypmxanckoe, Mope. ... B Te Bpemena
IxeAiXYH TpPOXOMHI dUepes 5Ty MeCTHOCTh, ABJIAIILYIOCSH
HEIHe nycThiged ... OH opomas GHIBINME B HEH ropofa & cele-
HHOs BIJIOTH o Banxama u Bmaman B Mope Mexmy [[»xypmxa-
HOM m Xasapom.

3arem orasanmes y [[Isxeiixymal mperpapsr, oraero Boga
€r0 YRKIOHWJIACH K OKpAaMHAM 3eMJIE IPY30B, HO Hperpajuia
emy [myTs] ropa, ussecTHas meiHe mon HassammeMm Dam ai-
Acapm, a y smureneit Xopesma — Cumkp am-Illajitan. Bopa
CKONMWJIAch W BHIIIA M3 Geperos, TaK 4TO CIETH YIAPOB BOJH
COXpaHUIUCH Ha BepxHei wacTu [oroit ropsr]. Horpa sxe [Bogal
IpeB30NLIa mpeels TAMECTH W HAIopa, [BEmep:R@Baemorol
9TUMHU pacHiaTaBIIUMHUCA CKallaMH, OHA IPOpPBajia W Ipope-
3ajla X mpuOAM3UTETHHO HA PACCTOSHEE OJHOTO Iepexofa.
arem [[xetixyn] cBepuyn Bumpaso, B cropory Dapaba, mo
pycny, mmemyemomy ceiidac an-Qaxmum. Jlopgm mocTpomiaum
mo obomM ero GeperaM CBEIIIE TPEXCOT TOPOJOB ¥ CeJl, pasBa-
JIOHH KOTOPHX COXPAHWINCH JOHBIHE.

Bexope BocmpemaTcTBOBAZO 3TOMY TEUEHHIO TO JKE, 4TO
BOCIPENATCTBOBAN0 u mepBoMy. OHO 0Ka3aloch MpeTParKieH-
HHIM, ¥ BOJIa OTKJIOHEJIACH BJIEBO K 3eMJe IEIeHET0B IO PyC-
Iy, u3BecTHOMY Hoj HasBammeM Bamu MasmgyGacr, [mpoxomsa-
meMy] mo mycTHHE, KOTOpas HAXOMUTCI MEKIY XO0DPesMoM U
JLrypraxaroM. 9TO PYCJO BHBBANO MPOIBETAHME MHOTOIWC-
JEHHBIX yYaCTKOB B TeUeHHe MPONOJIKATEILHOTO BPEeMEHH, HO
OISITH OMYCTEJIO

1 Imefixyn — Amynapbs, Xasapckoe Mope — Kacmmiickoe, Bai-
XaH — COIJIACHO CpPEJHEeBEKOBHM TreorpafuiIeCKUM COYMHEHHAM —
IpeBHmil Topox Ha HKacmmiickoM moGepexbe y oTporoB Bamxamckmx
rop. Bupysm npuBofuT B cBouX reorpadMIecKuX TAaGIMIAX ero Koop-
IHHATEHL.
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3aTeM Boja moTeKJa B CTOPOHY XopesMa, TOrJga KaK pa-
Hee OpOTeKald K HEMYy JHUIb ee OCTATKE, HIPOCATHBASACH
gepes MecTo, 3aIPY;KeHHOe CKAJIaM’, KOTOPoe HEIHe HaXONUT-
¢ B Hagame Xope3Mmiickoil pasHWHH. Bopma npopsanachk
[ckBO3B ckaxbl] W 3aTommia 3Ty MECTHOCTH, HPEBPATHUB €€
HaumHasg OTTYAa B 03epo. Bceiemcrsme obunums @ GHCTPOTH
TeweHusa Boga [[xelixynal crama MyTHON W3-3a HECOMOTO €10
mna. Ilpm pacmmpermu [pycral oEa craza ocaskmaTs copep-
/KAIMYyIocsA B Heil MOYBY; MOCTEIEHHO B YCThe CTAla HapacTaTh
36MJIsA, U cTalo oHO cymei. O3epo craso oTcTymaTh, MOKA HE
mokasancs [ws Bomer] XopesM ImedmKOM. ¥ [Ralssch, 03epPo
HOCTHIJIO TOPH, mperpagmpimeir emy [myrs]. Ono He cMorio
CIBUHYTH €€ U OTKIOHWIOCH K CEBEPY, K 3eMile, KOTOPYIO celi-
9aC HACeJAIOT TyPKMeHH. MexIy sTEM 03€poM T TeM, KOTO-
poe obpasosanoch y Bagm Masmy6acta, HeGoabIIoe paccTos-
mme. Ilocmennee e [03epo] cramo Tps3eBEIM HEIPOXOTUMBIM
COJIOHYAKOM, HA3HBaeMHM MHO-TIOPKCKE , XW3 TaHKHU3H®, TO
ectb ,Mope meBummer“»l.

IToutm Bce Teorpadmueckme -Ha3BaHWA, KoTopsle Bupynm
OpWBEJ B 9TOM OTpPHIBKe, Giarofapsa TeoJorddecKEM X apxeo-
JIOTHIeCKHAM WCCIEeOBAHAAM Ha TePPUTOPHE ApeBHEro Xo-
pesMa HAeHTEPUIUEPOBAHEL ¢ coBpeMeHHHMHZ. llom omumm m3
yOoMuHAaeMHX o3ep Bupyuu mmen B Bumy ApajiscKoe Mope,
mop; gpyruM — Capeikamsimckoe o3epo, Xus tankusu («<Mope
HeBUNH») — odeBumHO, CapHKaMHIOICKas KOTIOBMHA, Bamu
Masny6act — sanapmas, mpHcapHKaMHIICKas [exbTa, all-
QaxmMu—AKda-Tapba—cTapas BOCTOUHAA edbTa AMYyJapbH.
@am an-Acap («IlacTh 7BbBa») COOTBETCTBYeT TecHHHE [yiib-
Oyab-aTiaraH, gepe3 KOTOPYI ceidigac MPOXOAHUT pera. DBiums
Hee [I0 CHX IOp COXpPAaHUIWCh pasBaiwHH [laxummep (mo-mep-
cupckn «Jlaxag-m-mupy — «IlacTs maBBaY).

Cormacuo Teopun Bupynu B npeBHocTm AMymapbs TeKia
Ha 3amaf ¥ Bmajaja B Hacnumiickoe Mope y Bamxasckux rop.
3areM oHa IOBepHYyla Ha CeBep, IPOPBAJACh I€Pe3 TECHUHY
«@am an-Acajy m, OTKIOBEBIINCH K BOCTOKY, TOTEKJIa 0 PyC-
ay an-Qaxmm. Crepyomumii mOBOpPOT peKE — Ha 3amaj, B
CaphIKaMBIICKy!0 BHAAMHY, CTaBIIyI0 03ePOM, W HAKOHeI
[0 COBpPeMeHHOMY pycay B Apaisckoe Mope. OdeBmmrO, mep-
BOHaYallbHOe TeueHHe AMypnapbu BupyHu cBA3HBAT He ¢ TeT-
KO IIPOCJeKMBAEMBIM CYXHM PycioM Y3601, ac Goee OKHBI-
MHI pycilaM#, KOTOpHIe NOCTATOMHO TPYNHO IPOCIEIUTH (BO3-

1 «Teomesusiy, crp. 95—96.
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MoskHO, 9To Hexmderuin Y360it, npoXofAmMAA BAOIb IOTO-
BocTouHO# rpamunmsl Hapakymos). Bropoit mpopeiB pexm,
OO-BEIUMOMY, CBS3aH ¢ TecHHHON TI0A-MYIOH, CaMOil y3KOM
7 W3BMIHCTON ee 4acThIO, Ifie Temepb COOPYKATCA MIOTHHA
¥ BofoxpaHmimme. Pa3Baimus celeBdit BAONH CYXOTO pyc-
Ia — 0YeBHUIHO, OCTATKE PACIOJOKEHHOTO TaM 0asmca.

T'eomoro-reorpaguaeckoe mcciaemosanme XopesMa IIOKa-
3a70, 9To AMygmaphsa AeiicTBUTeNbHO Bmajaia B Hacmmitckoe
MOpe B HIUJKHEIETBOPTHYHBIA mepHO[, KOTHA HE CYIIeCTBOBA-
710 eme HE Apanbckoro Mops, Hu CapHKaMBIICKO# BUAXWHEL.
IloBopoT ee pycna mpowsomex BO BTOPOW HOJOBUHE YeTBEP-
THYHOTO IepHOfa. DBupyHw omub0IHO OTHOCHI 5TU COOHTHA
K HCTOPWIECKEM BPEeMeHAM U CBA3HIBAJ ¢ CYIMECTBOBAHHEM Ha
Geperax MpeBHUX PYyCeJ KYIbTYPHHX 0a3UCOB.

YpoBeHb PasBUTHA UCTOPUIECKON HAYKHU B pI0Xy BmpyHuE
HE JIEBAJ BO3MOMKHOCTH CYNUTH 00 MCTOPUU Pa3BUTUS MATePH-
aJILHON KYJBTYPH W OTINYATH NAMATHUKE WMCTOPHIECKUX
HePUONOB OT CJIeNoB KomcTopuuecKux smox. Omrako erocoob-
pasKeHUA o0 OpWIMHe NOBOpoTa AMypmaphm, ee OpOpHBa B
TeCHEHAX depe3 ApPeBHEE TOPOMABI, 0 HPOUCXOKNEHUH aJII0-
BHAJHHON MOAME CpeJHero TeYeHUS W XapaKTepe ee ILIONO-
POIHOM [eJbTH COMMIKAIT 9Ty THOOTE3Y C TOYKOM BPeHUSA
COBPEMEHHO Te0Joruu ¥ reorpaduu.

3. Teorpadmueckue TaGmIrsI

B V xuure «Kamoma Mac’yma» momemeHsl TaGIUME MHPOT
um pouror 602 ropomoB ¥ APYTHX HaceJeHHHX IyHKTOB, pac-
npe/eleHHEX [0 CeME «KiImMartaMy. Hanwmame Taxmx rtabmmi
OBLJIO0 TPAJUMUOHHEIM B CPEJHEBEKOBHIX BHKAX.

TaGaumam mpeuieCcTByeT paccyKaeHHe o BHOOpe Hadala
reorpaMIecKUX KOOPAUHAT, TOIHee, HATAIBHOTO MePHAWA-
Ha (A= 0), Tak Kak m@EPOTY MecTa BCETfa OTCIUTHIBAIN OT
sKBaTopa. DUpPYyHM UPUBOAWT O BTOMY HOBOAY PasHEE TOU-
KH 3PeHUs.

«Cepenmua oGuraeMoii semiam B cBoeM [poarormoM] mpo-
TSHeHAN [0 SKBATOPY W3BECTHA y ACTPOHOMOB KaK ,KYHOJ
3emum“»!, —mmcan Bupyru. Cauranoch, 970 KOBIEL 06ATaeMOMI
YACTH PABHOYJAJEHE OT BHTOr0 KYIOJa, PAaCHOJOMKEHHOTO
ma ocrpose Illpm-Jlanka Ha mmpore dKBaTopa. 3a Ha-
JaIbHH WHAMANE TPUHAIMAIE MePUAAMAH, IPOXOAAMuil gepes

1 «Nupusa», crp. 280.
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«wymom» ma [lp-Jlamke, r. Vmwaim u mudmaeckyio ropy
Mepy («mugmitckuii OnumMmy) K cesepy or 'umaiaes.

Honmer o6uraemoit wactu («Pomaray ma samage m «fIma-
Koty — JlHaMKyT Ha BOCTOKe), TaKHM 00pa3oM, OKa3HBa-
auch ma paccrogEmz 90° or mepunmana ¥Ymmairina. B Kurae,
orgactu B Munum m Wpame HymeBEIM cUWTAJCA MepHUIHAH,
OPOXOoAAMUN dYepe3 caMyl0 BOCTOUYHYIO TOYKY OMKYMEHHI.

CorsacHO TIpedecKo¥ TpafEOWM HAYATLHBEIA MepuauIaH
HAXOMQUWICS HA KpaliHeM 3amafie.

«I'perm,— coobman Bupysu,— HauuHaIU W3MepeHHE JOJI-
TOT CHaYaja OT CBOeil IpaHWIEl, a 3aTeM OHE W3MEHHIHW Hada-
JI0 W CTAJIW IPUHUMATH 32 HeTo Geper OKpyKa0ImMEro Mopa —
OKeaHa, Tak 4To foirora Basmmona 6nms Barnana crama y Hux
paBHa cemupmecsaTd rpanycaM. IlTosmemel mpwHMMan 3a Hada-
1o octpoa Brasxennrix !, maxomammecs B MOpe Ha PacCTos-
HOHW [eCATH TPaLycoB, TaK 4To Hojarora Basumiona 6Gims Bar-
Jafa cTaja y HEX paBHA BOCHMHU[ECATH IpagycaM»?,

B summmax acTpoHOMOB cTpaH WcjIaMa BCTpedarorcsa oba
HadaJbHHX MEPUAWAHA, W PA3HANA B OMPEMIEJeHHAU NOJTOTHL
y CTOPOHHHKOB o6emx Todek spenzs cocraBiaser 10°. Cam
Bupyem mpmamman 3a Hawamo orcuera moaror «Geper Oxpy-
/KAIOmeTo Mops», T. e. mobepeyxve Armanturm y Ilupemeir-
CKOTO IOJYOCTPOBA; €0 HAYAJHHEIN MePHIUAH TPOXOLUT HA
24°30" samapuee I'pmapwaa. 3a 90° om mpmHEMaX paccrosHue
MeKIy HAM @ HAYaJbHBEIM MEDPHIUAHOM HHIUHAIESB.

ITo ¢opme TaGmumsr BupyHm HECKOIBKO OTIMIAIOTCH OT
Ta6JIun npe IeCTBeHHIKOB U 00JbINe BCero HAIOMIHAKOT Tal-
aunel an-barraHm.

B 4gem jxe mMeHHO B TAKOM cJydae COCTOUT IEHHOCTH Tab-
nun, Bupysn?

Bonpmuncteo aBTOpOB 3HmKeH, B 0COGEHHOCTH HPEICTA-
BUTEJU TPEIECKOH WIKOIH, BeChMa CTPOTO MPHUJEP/RUBAIUCH
«l'eorpagumy IlTomemess m ToOrma, KOTHA BHANH 3aBEIOMO
GoubIne, YeM OH, M WX CBeJIEHHS BCTYIAJW B MPOTUBOpETHE C
mroneMeescKuMu. [aske y TaKoro GOJBIIOTO YYEHOTO, KaK
an-Barranu, KoopamHaTH GOJNBINEHCTBA TOPOJOB B3aUMCTEO-
BaHH y Ilromemes. Bupymm e =kpome mammeix Ilromemes
BRJIIOYMI B TaGIUIE BCe M3BECTHEE €My CBEIOHUS, MOIYIEH-
HBIe CAMBIMY Pa3JIAYHEIME Iy TAMUA: U3 3UKEH, I3 JOPOKHUKOB,
U3 YCTHHIX pPaccIpocoB, W CBEMI@HUWs, DONyUeHHHE BO BpeMs

! Kamapckme oCTpOBa.
2 «Karor Mac'yga», crp. 504.

201



npebuiBanusa B Unaum m B APYruX IIOYTH BCEINa BHHYKIOH-
HHX TyTemecTBHAX. MHorme maHHLIe OH MOAYYUI B PE3YIb-
TaTe cOOCTBEHHHX HAGIIONeHUI W BHYUWCIICHUMA.

Brime Bl ymommuanm 06 ompefeseHEEm KOOPIUHAT TOPO-
moB XopesMma ¥ mupoT B Mumwum.

3dHauuTebHYI0 dacTh MaTepuaia Tabnmn Bupymm momy-
9O ¢ TOMOMIBIO CKOHCTPYUPOBAHHOT0 MM riofyca, ommca-
HOe KOToporo oH mpusel B «leonesum». «f1 me smanen mm cmi,
HI [leHeT, jKeJAaHHHX [JA MeHs, Ha OYTH K JOCTHKEHUIO 3Toi
eIl ¥ W3TOTOBWJI JJIA MECT W TOPOMOB IOJyNIapwe JHaMeT-
POM B J[ECATH JNOKTeH, 9T00GH OmpemeiiATh Ha HEM HOJTOTH I
MUPOTH U3 PACCTOSHUM, TAK KAK BPeMS HE M03BOJAI0 MpHMe-
HATH [MaTemaTwwecKue] pacueTsl [is mx [Brumcierusa] m3-3a
MHOXecTBa [paccrosumit] w mamrenpHOCTH [pacueros].

[Momyuennsie pesynbTaThl f 3aKpEINAJN B 3aMUCAX U HE
3aOO0MUHAJ HAaW3yCThb, HaJesACh Ha CHOOKOWCTBHe m Gesomac-
HocTh oT Gencremit. Horpa sxe Gema sacTuria MEHA BPACcHIIOX,
OHa mOry0mia BCe YIOMSHYTOe TaK Ke, Kak m [mmonsi] Bcex
OPpyrux MOHWX crapaHmiy 1.

II. I'. Bynrakos yGepurenpHo goKasai, 9ro BupyHu mo-
cTpomn sToT riIoGyc ma pommue, B Hsre, Korma emy ObLio He
6osee mBagmaTH ABYX JeT oT poxy?. ToabKo B Hadase CBoeH Ha-
Y9IHOH MeATeJIBHOCTH OH MOT ITHCHMEHHO (PUKCHpPOBATH HaH-
HEle, He MHTAsCh 3alOMUHATH HausycTh. B Tedenme Bceil cBo-
el JadbHeWmeR KW3HW, MOJTHOM CKUTAHU, TPEBOT W ONACHO-
cTefi, OH He MOT pPaCcCUMTHBATH Ha COXPAaHHOCTh 3ammCeii.

Ha mosepxmoctum riofyca MoKHO GHLIO HEMOCPEICTBEH-
HO BHIYUCJIATH NyT'd Hapajiielell M MePUAAAHOB, CTPOUTH Ce-
pUYecKrme TPEYTOJIbHUKK [JIA ONPeIeNeHns KOOPAWHAT Hace-
JeHHHX OYHKTOB W PACCTOAHEN MeKIy HUMHZ, 3aMEHHUB STUM
B HEKOTOPHX CJIyYafAX IPOMO3JKUE BEITHCICHUA.

C momompwo rnobyca Bupymu ypmadno coueTan [gaHHEIE
OpaKTHIecKoit actpoHomMum («veropn Iltonemes») ¢ maHHEME
DOPOYKHWKOB W ONUCAHUH myTermecTsuin («veron [skeiixanu m
OPYTEX»). ITO MO3BOJMIO €My HOJIYIATH CAMBIe WCUEPIBIBAIO-
mye [ cBoero (I He TONBKO CBOET0) BPEMEHW MaTepHAaJH,
KOTOpHe mOTOM BOULIE B cocTa ero tabiumm. (TabGmumer an-
Barramu comepskaT Koopmmuathl 273 ropomoB, y Bmpymm—
602). 1 xora B Tabnumax Bupyrm oTcyTCTBYIOT HEKOTODHIe
ropona Eppounsr, muerommecss y IlTomemes, 3aTo copmepskarcd

1 «T'eomesus», cTp. 91.
2 II. I'. Bysearce. YKas. cou., crp. 59—60.
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Puc. 52 Kapma mupa Bupynu ¢ «Hayxe 36e30»
(pyronuce Bpumanckozo Mmyses)



CRUt 3anpyf

N
Q
RS
NS

Anexcanipus

“Hernve onpyarcat

Puc. 53

o0mupHble cBeNeHWs 0 KOOPAMHATAX TOPOJOB W NOCEIeHmi
Cpenueit Asuu, Mpana, Afranmcrana, Munum, Kuraa (8 oc-
HOBHOM MO MaAHHM WHAUMCKAX WCTOYHWKOB), HEM3BECTHEHIE
IOpeBHEM Teorpadam.

B «Hayxe 3Besmy Bupyum momectms cxeMaTHYeCKY0 Kap-
Ty MHEpa — OepBy, COXpaHHBIIywCd Ao Hamux nHeit. Ha
pEc. 52 OHA BOCHPOW3BEEHA MO PYKOIWCH, XPAHAMENCH B
Bpmranckom mysee. Ha pume. 53 — ra e rapra, HO reorpa-
(¢mgecKrue MyHKTH JaHE B PYCCKOM mepeBofe. BoaMokHO, 9T0
npu depuenun KapT BupyHm monbsoBasics IIo6yiasapHOH mpo-
eKIueil, TpemIoKeHHOX MM B ero «HKaprorpadmmy.

IlpuBenem mawamo Tabuunm Bupysm.
IO0sxnee skBatopa Bupymm pacmonaran «Codany sump-

xeiy, Hanbany, «vmecto npeGrBaBusa mapei BWHIKeH Ha 0CT-
pose (3amsubap)y m Capupy (Cymarpy).

204



Tabauya doazom mecmrocmett om 6epesa 3anadmozo Ok pyxcarouyezo mopa
U Uz wWupom om AUHUU 9Ksamopa ¥

IToarora IDupora
HazBanue MecTHOCTEH, Obnacra u
HAXONAMUXCA B KIUMAaTax Bpe- MuHEYy-| d9ac- | Mumy- CTPaHbI
MeHa TEHI ™ TbI

s TOT'0, 9TO IO IMHPOTEe 3a IAHuEH 9KBaTOpa

Cojpara suHmKed-MyCyIbMAH,
HAX0TAMAACA TMPOTHB AJeK-
cagnpun w Ermora 50 0 2 0

Kam6ama — Mecto mpeGniBa- 3rumKn
‘HOA apeil 3WHETKEH Ha 0CT- '
poBe 52 0 3 0

Py’aya w3 mx MecTHOCTe# 56 0 1 0

Capmpa — GonpmIOR  OCTPOB Nupua
Ha Bocroxe 3eiiemoro wmops| 140 0 1 0

W3 Toro, 910 U0 MUPOTe Ha JUHHUHE BKBATOPa

OctpoB Jlanka, W3BECTHHE B
KeEprax Kaxk Hymonm 3emmnm 100 60 0 0

Tapa, 0o KOTOpO# ymOMHHAIT
ar-®azapm 1 A'ky6 nb=
Tapnk 190 | 50 | © 0 Hems-
J*RaMKyT Ha BOCTOYHOM KParo, BeCTHRLE
y mepcoB — [sramarypm. Co-
TIaCHO HWHIMHANAM, 3a HIM
HeT TOCeNeHmH 190 0 0 0

* «Kamou Mac’ynma», ctp. 547.

Mesxoy 5KBaTOpPOM W MEPBHM (KJIMMATOM» OH IIOMEMIAJ
Mepoo (Cynman), Bapbapy m 3aiiry (coBpemennoe Comaim),
Aper u Xapgpamayr, ocrpos Coxorpy B AjeHCKOM 3aimse,
onme m3 Hurobapckux ocTpoBos, HeKoropsle Mecta HKopem.

B gucie myHKTOB mepBOTO «KIMMAaTay BUPYHEH IPHBONEI
mamesie o Jlourone (Cymam), ropogax Memena (B ToM wmcie
Cage), roponax Unpwm m moprax IOsxmoro Kuras.

Bo Bropom «xammarey yrasamer Cyc Hanpumit (Mapokko),
cemb ropopos IOxmoro Ermmra, 13 ropomor ma Apasuiickom
monxyoctpose (B Tom umcie Mekxrka wm Mepuma), Ymxaiim,
Kamaymsx, I'Banmop m mexoropsie pgpyrme ropopa Mupum,
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B rTperpeM «kiamMaTe» yraszamsl ropofga MapoKko, B ToM
guc:;te Bacupa mporus I'mb6panrapa m Cumsrunbmaca Ha Kpamo
OYCTHIEH, TOPOfa CTpaHH GepGepos», HEIHemHero AJLKEUpa,
B oM umcie Carud, ropona B «Adpurer, arnemuem Tymrmce,
B ToM umexe Tymme m Haiftpyan, ropoma «Amexcammpumy —
Cpenusemuomopckoro moGepexps Jlusum m Ermmra, B ToM
grcne Tpumonu, Bapra m Anexcamppus, Hawmp, Memdue,
Datfirom = ppyrme, [lamectumsr — Ackamon, HWepycanum,
Hyrsym, Tus~pus ma 6epery Tusepuanckoro ozepa, Cupunm —
Hecapra, Axxa, Hamack, Meconoramuum m Hpara, B ToM
ggcne DBarmam, nopesmme Basmmom m HKrecudom, Mpama—
Wymrep, I'yunumanyp, Mupas, Xypmys, Adranmerana —
Tasma u gpyrme, WMupgwm, 8 Tom umciae MyasTaH, m T. f.
B werBeprom «kimmMare» mepeduciensl 17 ropomos Memamum,
B oM gucie Cesmansa, Hopmosa, Cerosus, 'mGpanarap, Mepuna,
Maumnara, Toneno, Caparoca, Mypcus, Banencus u Jlepuna,
roporna Mapoxrko (B mx umcie ®Dec), ocrposa CpemmseMHOrO
Mop#, ropora Mamoit Asuu, Cupun u Jlusana (Tapcye, Jla-
rakus, Tpunonn, Cyp—Tup, Catima—Cunon, Beitpyr, Uckan-
nepyH — Amexcammperra, Xomc, Amtmoxua um Xame6—
Agnenmno), Meconoramuu =m WMpara (Xappam, 9meccy, Hucu-
6mn, Pakka, Tammop—ITansmupa, Cuampxap), Asepbatimxana,
Apmenunm, 45 ropomos Wpama, B Tom uncme Xamanman, 3mHj-
sxan, Hassun, Case, Hym, Kaman, Peit, Actpaban u I'ypran,
Ca6saBap, Humanyp, Tyc, cospemenmoit Typrvenmm (He-
ca, Abusepn, Cepaxc, Meps, 3emm), 26 ropomos Adramm-
craua, B ToM gucie Banax, KaGyn, m womusix obiacreil coppe-
MeHHHX Y30exkucraHa W TamKuxKucrana.

B marom «kmmvare» Bupysu maseiBaer Pum, Adumsr,
«Maremoruio — ropop Amexcaugpa», T. e. Ilenmy, Huxeo,
geTripe ropoga B Maimoit Asmu, B ToM wmcine Ilepram = Tpa-
me30HI, BOCeMb Topomos Apmenumm u Asepbaiiyxana, B TOM
gmcae Bappmaa, Xumar, IepGenr, Apmmmm, Baky u Bapcas,
ropoma Xasapum, Xopesma, Crorrkenn ma Cripmapre, Amyii
(Frvemuumit Yapmuoy) m Bapabp ma Amynapse, ropoma Ma-
BepamHaxpa, B ToM umcie Byxapy, Hepmmue, Hymanmio,
Heced, Hem, Camapranmm, Xomxenr, ropoma Depramel m
«CTPAHBL TIOPOKY.

B mecrom «kiammarey mepeumciensl ropoga Mamoi Asum,
Komeramrunomons, mocemenuss Cesepmoro Hasraza m Xasa-
pzu, snHemunx HKasaxcrama m Kuprusum.

06 ofGmacTsAX B CeIbMOM M CeBepHEe CeIHMOT0 KImMaTay
peds Mia BEIe.
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CpaBHEM KOOPIEHATH HEKOTODHX W3BECTHHX TOPOLOB 110
rabaune Bupyuu u cospemennniM JapesM. B mociaemmem ciry-
9ae Hapagy ¢ Jouarotoir A or I'pmuBWYa mpuBeneM sHadeHHA
moarorsl A’ oT HadadbHOTO MepuamaHa Bupymum,

Koopdurampul gopodoe no mabauye Bupynu u no cospemenrbim OarHiim

IIo Bupyun |IIo coBpeMEHHBIM NAHHBIM Pasroctu

Hassanue

roponoB N o N A © AN Ao
Anexcamgpua | 52°00’| 30°13/| 29°15" | 53°45 | 31°12’ 1°45" 59/
Hawmp 54°407| 29°157| 31°21" | 53°51’ |30°03’ 1°147 48’
Hamack 60°00’| 33°30’| 36°18" | 60°48" | 33°30’ 48" | —
Barpap, 70°00| 33°25'| 44°24" | 68°54 | 33°20"| —1°06’ —5
HKasBur 75°00’| 37°307[ 50°007 | T4°30" | 36°15’ —30" | —45
Hcpaxan 77°20’( 33°107| 51°40" | 76°10" | 32°39’| —1°10" | —-31/
[inpas 78°35'] 29°357| 52°40" | 77°10" |29°38"| —1°25’ 3
Humanyp 84°00| 36°10’| 58°40" | 83°10" | 36°12’ —50" 2!
I'epat 88°407| 34°30’| 62°06’ | 86°36" | 34°20’ 2°04" | —107
T'asna 94°207| 33°35| 68°18" | 92°48" | 33°44'| —1°32’ g
Kabyn 95°40’] 33°45’( 69°00" | 93°30” | 34°30"| —2°10’ 45"

Has ropomos Cpenueit Asun, pauna, Aprammerana u gasxe
WNupum, Bo MHOTEX M3 KoTOPHX Bupynm Geisan, B oga@X Lpo-
BOAWJ M3MEPEHHs, & AJA APYrUX M0JNb30Bajica GONBIIUM KO-
JIWIeCTBOM JOCTYIHHIX €My HCTOIHHKOB (pe3yibTaToB H3Me-
PeHEHR ¥ ONHCAaHEA B JOPO/KHUKAX), Tabimma maeT mocTarod-
HO TOYHOE COBHANEHUE ¢ COBPEMEHHEIME 3HAYCHHAME, ocolen-
HO TaM, Ifle 9TO KacaeTcs COOCTBEHHEIX [JaHHHIX Bupymwm.
Hau6onpmme pacxosmenns ¢ cCOBPeMEHHEIME HAHHHME Jai0T
KOODAHWHATH OYHKTOB, HaXOJAMUXCA HAa KpasgX OMKYyMeHH,
CBEEHEA 0 KOTOPHIX OOULIH N0 DEPYHH B CHIBHO MCKaALEH-
HOM BHe, OMHAKO W OHE ABIANTCA 3aCHY/KUBAIIAM BHAMA-
HES HCTOYHEKOM B 00JacTH MCTOPWYECKOH reorpadmu.

CymectBennoe sHadeHme uMeIOT Tabaumsl Bupymum [mis
mcropmdeckoir reorpadumu Cpemmein Asmu. Omm cofepsiar wo-
OPAUHATH He TOJHKO MHOTHX CPETHEBEKOBHIX WOCEJIeHEN I
OYHKTOB HA KapaBaHHBIX IYTAX, HO U JAPEBHEX TOPOIOB, KO-
TOPEHE B eT0 DHOXY YK JIe)Kalu B pasBajlMHAX, HAIpHUMep
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«Banxam - pasBaumuH Iocie yxopa [melixyma or mops
T'yprama» 1.

Tabauner Bupysm HAYT mCcIemoBaHMA B KadecTBe BCIO-
MoraTelbHOr0 MaTepmana fusa apxeoxormm Cpepmeit Aswmm.

(DarTuueckme cBelieHHA, coobmaemiie Bupymm B reorpa-
¢uaecKMX pasfelax ero COUYMHEHWit, OHIIN, KOHEYHO, XOPOIIO
W3BECTHH apabckuM reorpadam mociefyomero nepuoa.

Iluporo moaB30BANCA €r0 MAEHHMHA fKYT, KOTOPHE ABa
BeKa CIycTA NpaBex paspmex o Mopax m3 «Hayrm ssesmy.
Xopomo 3HAJIH ero COYMHEHMS Takme H3BecTHEHE apabckme
reorpadsl, Kak an-Maxkpusu u AGy-1-Pupma, KOTOPHIA B CBOMX
COUMHEHMAX HEOTHOKpaTHO cchuaerca Ha «Hamom Mac’yman.

OnHako BCe 9TO OTHOCHTCS TIABHEIM Q0pasoM K H3I03ke-
EOI0 PakTmIecKoro marepmaina. OpuruHaabHEe Ke upen Bum-
PYHE He HAILIH OPOfoJKaTeNedl I He HOAYUWIN KaJbHEHIIero
pasBuTEda. Tax mpomsomio, HampmMep, G €ro TEOpHeR Kap-
TOrpaduIeCcCKOi IPOEKIWH.

B To BpemMa Kak GONBIIMHCTBO KPYHHHX HPOU3BEECHHN
yaennx crpar mcaama XI—XIII BB. cramm msBectarn B M-
DaHWN W OTTYyfA, HePeBeJeHHEE HA JATHHCKHUHA SSHK, IPOHIK-
gz B Espomy, Tpynst Bupysn Geinm oTKpHTH s Espoms
aumb B XIX—XX =BB.

¥ Kamom Mac'yga», crp. 575.



I'nmasa mecrad

Harypgunocodpusa

B umcie pasEocTopoRHEX METEPECOB BupyHm 0co6oe MecTo
sagmMaloT ¢uiaocofckme mpobieMH ecrecTBosHamHmsA. Cpema
HaTypduIocoPermx npobiaeM HayKE cpefHeBeKOBoro Bocroxa
GBUIE BOIPOCH HENPEPHBHOCTH ¥ AUCKDPETHOCTH B HPHPOJE,
CYIIHOCTA W HePefavd ABWKEHWUA, CTPOSHHS M HPEBPAmeHHs
MaTepuy M HEKOTOPHE HPoGIeMH (USHKW X XWMHUH TOTO Bpe-
MeHH.

Paspaborra mHarypguiocofmm HA cpemHeBeKoBoM Boc—
TOKe HadYalach C HEPeBOfa W KOMMEHTHPOBAHHUA COYMHEHUM
AHTUIHEIX aBTOPOB, IpekEe Bcero Apumcrorens. CymecTsoBas
Hajke OmpefeleHHEIA CTaHFAPT: KOMMeHTHPOBAHNE COYMHEHUMA
ApucToTens GBIIO HAYATHHEIM TANOM BCAKOTO M3YYCHUS SB-
neunit npupomkl. HomMenTaropaMm ApmcTorensa OHIM Taxme
U3BeCTHHIe yUeHHe, Kak aa-burpymxu (Axnmerparmii),
N6r Bamsma (Asemmame), 116 Pomp (Asepposc), M6m
CuHa.

Io mac momna nepenucka bupyru ¢ MI6u Curoit mo moBogy
coumnenmit Apmerorens 1. OHA COCTOMT U3 ABYX cepuit Bompo-
cos Bupynm u orBeroB M6u Cmusi. [ecsarp w3 HUX CBA3AHH C
rpakraroM Apmcrorens «O uebe», BoceMb — ¢ «DusmKoiin.
Ilepemmcka OTHOCHTCS K XOPE3MHHCKOMY IEPUOLY TBOPIECT-
Ba Bupynu m OFina, 09€BUHO, OPEANPUHATA 0 €r0 HHUIZA-
THBeE.

B nepemmcke 3aTpoHYTH ¢umiocodcKme mpoOIEeMB OCHOB
MaTeMaTUKH, BOIPOCH O CYI[HOCTH ABIKEHNA, 0 CYIECTBOBA-

1 NTecsatsh BonpocoB Bupynn orHOCHTeNRHO «HEUTE 0 HeGe» ApmcToTeNs
u otBerH V6E CmuE. BoceMb BompocoB Bupymu otHOCHTenbHO «DH-
suKm» Apucrorensa u orBersl 16 Cuan. Ilepesox I0. H. 3aBagoscko-
ro.— B KH.: MaTepnmaJs mo HCTOPHEH IPOTPECCHBHOH 06IecTBEHHO-
nmonuTHYecKoil Meicam B Ysbexmcrame. llof pex. Y. M. MymumoBa.
Tamxenr, 1957 (mamee — «Ilepemmckay).
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HEO OYCTOTH, 0 PACHPOCTPAHEHNHA TEeIJIa ¥ TEeIJIOBOM paciiu-
peHum Telx, 00 OTPAKEHEE ¥ TPENOMJIEHHH CBeTa. BHICKasH-
BaBUA BuUDyHEW pe3K0 HampaBIeHH MPOTHB YMO3PUTEIBHBIX
IOJNIOKeHUH APUCTOTENS, KOTOPHIX MOTMATHYSCKH MPHU/IEPIKU-
BaJUCH MHOTHWE eT0 KOMMeHTaTopHl. VI 37ech, Kak U B CBOUX
€CTeCTBeHHOHAYYHHIX COUMHEHUAX, DUPYHH TPOTHBOMOCTAB-
JseT OUBITHHE HAYKW OTBIEYSHHBHIM YMO3aKIoIeHHAM. V6H
CmEa jXe BHCTymaeT B poJd HHTEPIPETATOPA W BaMUTHHKA
ApucroTens.

XapakTepHo, 9T0 00MECTBEHHOe MHEHIE OBIIO Ha CTOPOHE
16un Cumurr. Bor 4ro mmcan OfWH W3 HX COBPEMEHHHKOB IO
HOBOAY 9TO# mepermcku: Bupynm «quckytupoBanxc A6y Aum.
Ho me ero gemo 6wuro yray6aAThCA B NyYWHY yMO3DEHUA.
Rasxpaslit 9enoBer ycmeBaeT JUUIb B TOM, K 9eMy OH IpeHAa3-
HadeH co3pmaTeieMy 1.

WsBectrO, 910 Bupynum me GBI yHOBIETBOPEH OTBETAMH
N6r Cuen u mocian eMy cBoum Bospaskemmsa. Ilo mmenuio [I.
Byamo, aBrop mx — we cam Bupynnm, a mexmit Campg Axmen
m6H Ann, KOTODHI HAOWCAT UX «HA ero mMsa» 2

Ilommmo mepenucku Bupynu ofpamaerca k BompocaM Ha-
rypduiaocodpuu B «I'eomesum», «KHamome Mac'yma», «Hayxe
3Be3m», «MuHepasorumy, a OTHeJIbHEE BEHCKA3HBAHAA, Kacaio-
muecs 9TEX OpobieM, BCTPedalnTCa BO BCeX 0e3 MCKIIOYeHUA
ero COYMHEHUAX.

1. «l'eomerpnyecknmii aTromusm» Bupynn

Heckonbpko Bompocos «Ilepemmckm» 3aTparmBaioT OCHOB-
HBle MOHATHS TeOMeTPUE U CBA3AHHEIC C HUMH BOIPOCH JUCK-
PEeTHOCTH W HeNPepPHBHOCTH HPOCTPAHCTBA.

B tperpeM Bompoce no mosoxy kuurm Apucroreis «O mebe»
Bupyunm cupammuBaer V6u Cuny: «Ilogemy Apucrorensb um fpy-
rue [pmrocodsr] yammm, aro cTopon mects? BosbMem misa mpm-
Mepa Ky6, m60 B HeM HIECTH CTOPOH MPOTHBOCTOAT T'PaHAM.
Ecim x memy mpmbaBaTh CO CTOPOHH I'paHedl IMeCTh MOK0G-
HHIX jKe Ky0oB Takmm o6pasoM, 4To0bl OHEH KacajdCh BHIMIE-
Ha3BAHHHX TpaHeld, a 3aTeM [OIOJHWUTH HELOCTAOMUEe KYyOHI
9TOX QUTYPH TaK, 9T00H HOJYYUIOCH TENIO, KOTOPOe B HTOTe

1 Our. mo: A. M. Beaenuykuii. Yras. cod., crp. 278.

2 Cm. A. J. ITapunos. MajyonsBecTHEe CTPAHUIH IEPEIUCKA MEKILY
Bn%yﬁn n V6E Cunoil,— «O0mecTBeHHNEe HAYKE B Y3GeKHCTaHe»,
1965, Ne 2.
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cocrosno 65 u3 27 Ky6oB, TO Bce OHE GYNYT KacaThesa MePBOTO
Ky6a peGpamum u yraamu. Ho ecam [mpegmonosurs] mroe auc-
JI0 CTOPOH, TO ¢ KaKoit cropomsl [mpubasisemee] xky6u Koc-
HyTca uepBoro Tena? Bems y mapoo6pasmHoro Tena, [ma-
mpuMep], Her cropom» L.

6u Cura oTBegaeT, 9T0 BO BCeX CIy4asAX CileqyeT CUd-
TaTh, 9T0 CTOPOH IIECTH, TAK KAK y KaMIOr0 TeJIa He3aBUCH-
Mo OT ero (OPME TpW UBMEPEHUA — MJIHHA, TTy0WHa U MUpH-
Ha.

Ilozsxe, B «Hayxe sBesn» Bupyuu yske ompemensan mecTs
(HAUPaBJIEHWA M3MEpPEHTUN.

B dweTrBepTOM BOmpOCe MO HOBOAY TOMU € KHWUTH BHPYHH
cupammuBaet: «IlogeMy ApHCTOTENH CIMTAET MOPOUHEIM yde-
HOE 0 HeIedWMOW YacTUIe, KOTHa YTBEPKIEHHE O MeIUMOCTH
gmcea fo Geckomeanoctu eme Godee mopouno? IIpusep:xenme
9TOT0 TOCJIETHETO YIeHHS YTBEP:KAAIT, UYTO HWKAKOe IBU-
KYIMeecsd TeJI0 He MOCTUTHET APYroro, e€Cid OHU OBUMKYTCS
B OJHY CTODPOHY ... AToMECTaM OPHUCYIIe TaKke HeMaso (cmop-
HBIX) YTBEPIKIOHMI, XOPOUIO W3BECTHHX CPENHM TeOMeTPOB, HO
CI0Ba TeX, KTO BO3PaskaeT aTOMUCTaM, OIIe MeHee IPIeMJIeMEL.
Hax jxe w36aBaTbCA 0T 3THX TPOTHBOpeumi? 2.

Bonpoc o ToMm, ABIgercAa 1M DPOCTPAHCTBO HEOTPAHIICH-
HO [eJTWMHEM WA COCTOUT W3 HETEeIWMBIX aTOMOB HMPOCTPAHCT-
Ba,— IpeIMeT U3BECTHOM NUCKYCCHEH IpedeckumXx (umocodos.

AToMucTHUECKHX B3TIAANOB IpHUAepKEBaica J[eMOKpHT,
PacOpOCTPAaHUBINAR HUX W Ha MaTeMaTmkry. Vjgeio meorpa-
HEYEHHO [eJUMOTO HEeIPePHBHOr0 IPOCTPAHCTBA 3aMUINAJ
ApucroTenp W pasBua BHoCHefcTBHA EBRImN.

3eHOH mEITalics OMPOBEPTHYTH PEaJbHOCTh MBIKEHHS B
W3BEeCTHOM Iapamokce o6 Axminece m depemaxe, MCXOASA M3
TOOYIEHNsA O HEeOrPAHWYEHHO JeIMMOM IPOCTPAHCTBE, a B
mapajoKce «CTpeJay — MCXONA U3 ATOMUCTAIECKOTO IPe-
CTABJIEHHUS O MPOCTPAHCTBE.

V6a Czua 31ech, Kak w B IPYTAX CIYYaAX, 3AMUINAT UIeH
Apumcrorensi. Bupynn e, KaK MH BHIEM, CYATAJ, 9UTO BO-
IpOC 9TOT ele He pelmeH.

B msrtom Bompoce mo moBoxy «Pusmrm» Apmcrtorens Bu-
PYHE paccMaTpmBajJ mapajiejorpaMMbl (OH Ha3HBaeT HX
IUIOCKOCTAMH), IOCTPOEHHBIE B UeTEIpeX yriax, o6pasoBaH-

1 (Tepemnmckay, crp. 138.
? Tam e, cTp. 138, 140.
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HHX [ePecedcHNeM NBYX OPAMBIX. «JIHHAW MeKIYy. HAME CY-
MECTBYIOT TOJIBKO B BooOpakenwn W He 001afal0T IMAPUHON;
IIIOCKOCTH jKe KacaloTcsi pebpaMm @ He UMEIOT W3MEPeHW,
KpOMe NIWHHL U MupPHHH. Fcinm mIocKocTs A Kacaercs mioc-
KocTm B cBoeil mimHO#, a mirockocTa C CBoe IMUPUHEONA, TO IeM
oma Oymer kKacathea miockoctm D? OweBmgHO, 9TO MEKY
KacaoImuMucs npenMeraMu [B mammom ciydael me Gymer Hm-
gero. Ecam mumockoctm 4 m D wracawores [omma mpyroitl, To
KaK KacaeTcs miIocKoctb C miockoctm B?».

B cBoem otBete ViGm Cmma, mcXofsa @3 apHCTOTEIEBCKOTO
OUpefieIeHNSI HEOPEPHBHOCTE KAaK (COGNHHEHWS BOETUHO
OBYX CMEKHEIX KOHI[OBY, MOKa3HBAET, YTO HapalelorpaM-
MBI, HaXO/AMMUEC B BePTHKAIBHEIX yIIaX, IMEIOT 00MmYyIo Tod-
Ry !. Orser 6 Cumusl, 04eBHIHO, HAIpaBJIeH IPOTUB «aTo-
MHECTOBY, He MONYCKABIIAX BO3MOMKHOCTH CYMECTBOBAHHUS 00-
muX TOYeK QUTyp, U3 Yero, MO-BHAMMOMY, HCXORMI B CBOEM
Bompoce BmpyHm. Amamormuroe BHCKAa3HBaHUE ME BCTpeda-
eMm B «Hamome Mac’'yman: «Ecam roBopmTh 0 ABIKYymUXCH
[tenax], mus cTporocT: mer mpefesia, KOTOPHIM GBI MOYKHO GBI-
0 OrpaHm4mMThCA... [ia npmbiamkeRusa K mcTEHE HE06XO-
OUMO MOBTOPHUTH yTouHenue, OKOHIATENbHOE DPeIIeHHe 3TOTr0
BOBMOKHO TOJBKO IOCIE Pa3peIleHus CIopa MeKAY CTOPOH-
HOKaMZ YaCTHNH? I CTOPOHHMKAME ee OTPUIaHZsy 3.

Usnaras B «Kanome Mac'ygay ydenme WHEMHCKEX acTpo-
HOMOB 0 «crosiEKax Jlywsry, Bupymm mumcam: «Ecim paccedn
crosankd [JIyms] Ba skaUOTHKEe HA Menbuaiimime YaCTHLEI 3HA-
KOB 301mMaKa, 3To Oyfer momo6HO WX PaBEHCTBY» 4.

OgeBupHO, 5TO IpefCTABIEHWE O HENeHHU DKIMNTUKA HA
«Menbuaiimme YacTunby (0YKBaJAbHO — «MeJIbdaiimasd MBLIbY)
TAKKE OTPaykaeT aTOMUCTHYECKYI0 mo3mmuio Bumpymum.

Tam me, B «Kamome Mac'yma», Bupysu 3ameduaer, d4ro
WHAUACKZEE acTpoJorm «npmberaloT K paclIEPeHWI0 BPeMeHH
7 mpeo6pasoBaHUWIO €T0 U3 ,TeIeph* B OIpefeNeHHEE IIPOMe-
JRYTKE BpeMeHH, obiafalomue HagaxoMm u KoHIoM» °. Beposr-
w0, Bupynu uMen B Buny um3BecTHOE BHpaxkenme ApHCTOTeNd,
B KOTOPOM TOT cOPMYAMPOBAJT TOUKY BPEHHSA aHTHUHHIX aToO-
mmcToB: «Bpemsa ciaraerca W3 OTHENBHBIX ,Temepnb‘dS.

1 (ITepemucka», crp. 157—158.

2 T. e. aToMuCcTaMH.

3 «Kamon Mac'ypma», ctp. 937.

¢ Tam sxe, crp. 1140.

5 Tam sxe, crp. 1417.

8 Apucmomeas. ®usmra. Ilepesox B. IT. Kapomosa. M., 1937, crp. 144.
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ITo-BEmmMOMY, STHM e BompocaM OBLIa IOCBAMEHA O HE
momenmas A0 Hac «HE@ra o ToM, 9T0 HE0OXOMUMO BHITEKAeT
u3 6eCKOHEYHOTO [eNCHUA BeJIWIUH, IOX00HOT0 CIydai ABYX
NpAGIMKAOIMAXCA, HO He BCTPEYAOMEXCA JIUHHEM).

2, TlpoGnema cymuOCTH RBIKEHHS

ApucroTens paccMaTpEBAN [Ba BHAA MEXaHMIECKOTO
IBU;KEHAS — (ECTECTBEHHOE», coBepIIammeecs caMo coboi,
0e3 BMeIIaTeJLCTBA W3BHE, U (HACHJIBCTBEHHOEY, NI KOTO-
poro Taxkoe BMemaTeXbcTBO Heobxommmo. O6bAcHAA mpmam-
HEL (6CT@CTBEHHOTOY [[BUKEHMA, OH BBEJ MOHATHE (ECTECTBEH-
HOTO MECTa», CTPEMJIEHHE K KOTOPOMY Ball03K€HO B KaiKIoOM
TeNe, COBEPINAIOMEM «ECTeCTBSHHOE ABIKeHme». Haxmomy
POIy TeJ CBOWCTBEHHO CBOE «eCTeCTBeHHOoe mecTo». [ag TaA-
JKENBIX Tel 3T0 — JeMmis, HJsS JeTKumX — oroHb. Ilepeme-
MeHHOe H3 CBOETO (ECTECTBEHHOTO MeCTa» Telo CTPeMUTCH
3aHATEL OpeKHee moyoykenme. HebGecHbIM ke TeaaM CBOMCT-
BEHHO CTPEMJIGHZE K (COBEPIIEHHOMY» KPYTOBOMY ABIKEHUIO.

«Hro m3 gByx mpaB — cmpammsan BupyEm Bo BTOpOM
Bompoce mo moBony ,Dmsmrm“ — TOT IH, KTO yTBED:KAaeT,
9T0 BOJA W 3eMIIS ABWKYTCA K NEHTPY [BceleHHOM], a BOBAYX
4 OTOHb OT HEHTPa, WM TOT, KTO TOBOPHUT, 4TO Bee [aTm aie-
MEHTH] CTPeMATCS K MeHTPY, HO IT0 0ojee TAIKENBIe U3 HEX
omepeKaloT Jerxme?» 1.,

BupyHm mopBepraer TakKe COMHEHWIO Te3uC Apmerorensd,
9T0 TENO0, COBEPLIANINee KPYyroBoe [BUKEHEE, HE MOKET 00-
JTagaTh HE (TSIKECTHION, HA IETKOCTHIOY, U B CBA3H C TUM Oe-
peT IOf COMHEHEE BCIO eTo KOCMOJIOTHUecKylo cucreMy. V6H
Cmua jxe, cremya ApumeroTenio, [OKashBaeT, 9TO TaKoe TeJo,
a mMeHHO HeGecHasa cdepa, He MOMKET CTPEMUTHCS BHE3 HIH
BBeDPX U, HaXO[sCh B CBOEM «ECTECTBEHHOM MecTe», He ofiasa-
€T HE (JIeIKOCTHI0Y, CBOMCTBEHHON DJIEMEHTaM, CTPEMAIIMCH
BBEpX, HHU (TAKECTHIO», CBOWCTBEHHOW 3DJIEMEHTaM, CTPeMs-
muMcsA K TeHTPY Beedennoi. 16 CuHa, Kak @ ApmECTOTEIb,
CUUTAI, 9TO THAMKENLIe BIEeMEHTH CTPEMATCSA K IEeHTPY SeMIH,
a JeTKHe yJANAITCA OT Hero. DHpPYHE jKe CUETAl, 9TO BCE
0e3 mCKIIOTeHUWA Tena cTpeMaTca K HeHTpy Semam. 06 sToM
paccysxgaer on Boocienctsun u B «[eomesum. «... Tamecram,
— mucan Bupysm,— cBoiicTBeHHO CTpEMJIEHHE €O BCEX CTO-
POH K IEHTPY. ITHM 06BACHAETCA OKPYIIOCTH MOBEPXHOCTH

1 (ITepemmcka», cTp. 155.
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BOMBI, Hapymaemas TOJAbKO B MacmrTabax BOJH BCJe[CTBHE
OTCYTCTBHA  [mocTaTogmoro] B3ammocHmemIeHWA MERIY ee
gacTHmamMm» L.

B «KHamone Mac'yma» Mbi BeTpedaeMcs ¢ BHICKAa3HBaHUEM,
KOTOPOe MOKHO pAaCIeHHTh Kak coobpaskenume 06 orTHOCH-
TeJIBHOM XapaKTepe MeXaHWIeCKOro ABMKeHmsa: «PasBe omumu
73 AByX HabaomaTeNel, HAXOOAMUXCA B ALAMETPAIBHO HPO-
THEBOIOJOKHEIX MeCTax, KOTOPHIA Kak OH IoceiseTcs Ha [HE,
a Ipyroil, KOTOPHHN Kak O cHI0# MPUBA3AH K HOTOJKY, CO3-
HaeT caM, 9TO OH IepeBepHYT? — cupamuBal bBupysm.—
Ecnm ogus w3 HEX mepexomuT HA MeCcTO APYTOTO, OH HE HAXO-
OUT HAIETO OTIMIHOTO OT TOTO, 9TO HAXOAWUT NPYTo#, W JIOLN
BO BCEX MeCTax 3eMJd HaXONATCA B ONHOM ¥ TOM K€ IIOJNO-
Hermm» 2.

K mpob6aeme «ramectm» u «ierkoctu» bupyrm Bo3Bpamai-
ca eme pas B «Hamone Mac'yma». B cBszm ¢ obocHoBamueM
mpuEnunos IlToseMes OH IPUBOMMI Pa3IXIHEE COOOPaAKeHHTA
Oisa o0bACHEHUA TOTO, YTO «3eMJs, HECMOTPSA HA CBOKIO TA-
MKECTH, MIaBaeT B Bo3oyxe u He ToHeT». «IIToneMeit roBopmI, —
$opMYyHPOBAI OH CBOH BHIBON,— 9TO TSIKENHEe Tela Ia-
JAT OePOeHIHKYIAPHEO K MIOCKOCTH TOPU30HTA W 9TO KasK-
OBl MePUeHAUKYIAD K MIOCKOCTH, Kacaimomeica cdepsl, Boc-
CTABJIGHHBII B MecTe KacaHds, NIPOXONUT depe3 IEHTD,
€CIH TPONOJLKATH eT0 B eT0 HampaBleHHWH. II0CKOIBKY 5TO
UMeeT MeCTO BO BCeX MeCTax MOBePXHOCTH 3eMJd, TO He CKPH-
TO, 9TO TOYKA BCTPEY” BCeX IEePIEHAMKYJIZPOB €CTh HEeHTD,
OTKYy[a CJIeqyeT, 9TO BCe TAMKEJBIe Tela CTPEeMATCA K HEeHTDPY.
Ho Bce Tsyxesple Tella He MOTYT UPH CBOeM IafleHUA NPOHATH
depe3 HEero, TaK Kak ApPyroe Telo mamaeT IO TOHU Ke mMPAMOH,
HO ¢ MPOTHUEOIOJOKHON CTOPOHEL, M, TAKEM 00pa3oM, yTBEPIK-
IaeTcs CYMECTBOBAHEE IBYX TAKENHX Ted, OQHO M3 KOTOPHX
TOHUMAeTcs, a JPyroe omycKaeTcs, HpEIeM 00a 9TH IBIIKe-
HES — ecTecTBeHHBle. [efiCTBETEIBHOCTH OHPOBEPTraeTr Cy-
MecTBOBaHMe TAKAX NBIKEHUU, 32 HCKJIIYEHWEM TeX, ONHO
U3 KOTOPHIX — HACHJIBCTBEHHOE, & JPYroe — ecTeCTBEHHOe» 3.

Cormacuo ApucroTenio mepefada ABWKEHHA OT HBUTATENA
K JBIGKAMOMY TeJy B IyCTOTe, KOTOPYIO OH CUHTAJX (uamdue-
CcKuM abCypHoM, HeBO3MOKHA. EIMHCTBEHHOE TeJIO, ABUKEHNe
KOTOPOTO MOKET IPOUCXORUTH B IYyCTOTe, — ABIKEHHWE (Bpa-
menne) mnebecHol cdepsl, mMeIome#d «coBepIIeHHYI» PopMy

1 «Teomesma», cTp. 98.
2 «(Kamou Mac’yma», crp. 44.
3 Tam sxe, cTp. 45—46.
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ttapa. Bupymit cumtat, aro fBmKenme HebecHOH cdeph MO=
JKeT TPOMCXOAHUTH He TOJIBKO B IIyCTOTe, OH BHICKA3BIBAeT
MEBICIB, 9YTO OHA He mapooOpasHa, a mMeeT PopMy AlNa HIH
gedqeBUIbl (BHTAHYTOTO WIH CIIIOCHYTOTO SJLINICOZA Bpa-
MEeHHUA).

K npo6ieme BaxyyMma Bupymsm obpamaics eme pas BHe
CBA3K ¢ BOOPOCAME CYIMHOCTH fBwWKeHUA: «Ecam MBI TBepmo
YCTAHOBWJIN, 9TO HET IYCTOTHl HE BHYTDPH BCeJeHHOH, HU BHE
ee, TO MOUEMY eCJIH I0cocaTh [ropIBIIKo] CTEKIAHHOTO COCY-
lla W 3aTeM IePEeBEPHYTH €ro B BOAY, TO Boja Oyner BXOAHWTH
B HEro, IocTemeHHo mopkiMasgch?»! Bospasasa 6 Cu=e,
KOTOPHIM BCJIeR 3a ApmCToTeNeM OTBePTal BO3MOKHOCTH CY-
MEeCTBOBAHUA IIYCTOTH, BupyHz mucal: «Ecim Me BepuM B
OTCYTCTBHE BO3MOKHOCTH IYCTOTH, TO, KOT/la HOCDPelCTBOM
BHICACHIBAHHA 73 KOJIGH BO3MYX CTAHOBEHTCA DAaCCeAHHBIM,
a JacTh €ro OKashiBaeTcAd BHE 06BEMa KoXOBI, CTAHOBHTCA
BHEIIHEeH [0 OTHOIIEHWI0 K HEMY, Kyfa HeBaeTcs JTOT M3JIH-
MeK, KPOMe TOTr0, KaK TOBOPHUTCH, UTO B TOH ke Mepe BO3NYyX
OXJNKIAeTCA W CHKUMAETCA TaKuM o6pasoM, UTO ero CKmMa-
HEe YDaBHOBEIIMBAETCA paspe;keHueM Bozayxa Koabw? Ilpm-
TA3aHHE HA OHBIT B 9TOM BOIPOCE OTHOCHTEJIBHO TOTO, YTO
ecJIi moayeM B Koj0y, cO3[aeTcsa TO jKe IOJOKeHue, 9T0 IPH
BHICACHIBAHNN, HAXOMUTCA B IPOTEBOPETIME C MOUM OIEITOM,
MOCKOJBLKY A Habaiofat, Kak B3 Moell OyTHIIKE, KOTOpas pas-
Oumiack B Bomax J[ykedixyHa, BOBLYX CO 3BYKOM BEIXONHI W3
OyTHIIKE, & BOJa BOBCE He Ijia BHYTPH ee» 2

3. Heroropsie Bonpochl pusukn

Bupyuu He orpammumBaics 9HCTO YMOBPHTENBHEIM METO-
oM B mW3ydYeHm:m sBieHmi npumpopmbl. Haw romkuit mabmmopa-
Telb W SKCIEPUMEHTATOpP MONXONWI OH K PAcCMOTpPEHHI0 (u-
3UYECKUX SBIEHUIM.

ToBops o pacmpocTpaHeEum Temla, BupyHu paccy;xman
0 OyTAX 9TOT0 PACHPOCTPAHEHHS, B3aJaBAJCA BOIPOCOM O
TOM, 4TO HPEACTABIAIT co0oil Hecymwe 3TO TEMIO CONHET-
HBle JTY9d, (TeJa, aKOUAEHTH HWJIX HEITO HMHOoe» 3.

K Bompocy o mpupopge Temnorsl Bupysum obpamancsa u B
«X porosnorum». «4ro Kacaerca ayueir Connma,— nmcan OH,—
TO 0 HUX BHCKA3aHO MHOKECTBO pasiamiubix mueHui. He-

1 (Ilepenmcra», crtp. 161.
2 ITmt. no: A. 4. Mlapunos. YKa3. cod., crp. 41,
8 (Ilepenmckan, ctp. 151.
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KOTOpEIe TOBOPAT, 9T0 9TO OTHEHHLIS HACTHILI, CXOMHLE C
cymectBoM ConBIla W HCXOfAIM@me W3 €ro Tejxa, Apyrme yr-
Bep;KIAl0T, 4TO BO3NYX Harpesaerca oT cocencrtBa Coiamma,
Kak OH HArpeBaeTcs, Korga BOmmsam ot Hero [ropmr] oroms;
TaK LyMawT Te, 9T0 c4ATaiT, 9r0 CoNHIE — ropadee OTHEH-
noe [Temol.

Mo mMEeHWO ApPYrEX, BO3AYX PpPa30rpeBaeTcA BCIeHCTBHE
OEICTPOTO HPOXOKAEHUA depe3 HEro JIydued, KoT.poe cOBep-
maercss Kak OH BHe BpeMeHHW. Tark TyMawmT TG, KTO CUMTAET,
910 ecrectBo CoJHIA CTOMT BHE €CTECTBA UETHIPEX BIIEMEH-
TOB.

Pasuormacus cymecTBYIOT m OTHOCHTENBHO [BUKEHHA JIY-
geii. HeKoTopkle TOBOPAT, 9T0 OHO NPOMCXOAUT BHE BPEMEHH,
w60 [ayum] me sBagioTCA TemOM, ApPYrWe CYUTAIOT, UTO OHO
COBEPIIAeTCA B KOPOTKOE BPEMsA, HO ITO HET HUUOTO ABIKYIIE-
rocs GricTpee, Tak 9T0 [1X] CKOPOCTH HEIB3A MOTYBCTBOBATEHH !,
Ilo Muenuio Bupyam, «Temio CymecTByeT B CaMHUX COIHETHEIX
ay4ax» 2. Ero BHEManwe mpuBieKasa B CBA3H ¢ 3TUM mpobie-
Ma (a30BHX GOCTOSHUI BeIMecTBAa W CYIMHOCTH Iepexofa m3
OHOTO COCTOAHHUA B [pYyroe.

B necsitom Boumpoce mo moBonay kmmrm «O mebe» Bupyrm
copamuBan y W6u Cumm: «Hak @sMeHsaoTcsa Bemu W mepe-
xopAT m3 opHoro [cocTosmmsal B mpyroe; myrem cOpmxeHus
¥ B3aUMONPOHMKHOBEHHUA WM IyTeM camMomsMmeHeHmA? Boab-
MeM [JiA mpEMepa BO3NyX W Body. Boma, Korma oHa mpespa-
maercs B BO3MYIIHOE COCTOSAHOE, CTAHOBHTCA JIA HA CAMOM
Ieje BO3IYXOM WM €6 YacTUIBl HACTOJIBKO PACCEMBAIOTCA B
BOBAyXe, UTO YCKONB3AIT OT [Hammx] IyBCTB TaK, 4TO MBI
mepecraeM mX BuIeTh!» 5. I'0BOpS 0 TEMIOBOM paCIIEpeHAR
Teq, Bupynm o6pamas BHEMaHue W Ha TO, 9TO BOJA IPH 3a-
Mep3anmm pacmumpseTca: «Eciad Tela pacIMpPAIOTCA OT jKapa
¥ CIKEMAIOTCA OT XO0JIOMa, TO MOYeMy JOmalTcsa 1 pa3buBaT-
¢ COCYZIHI, Bofia B KOTOPEIX 3amep3sialy»?; «Ilogemy meq BCOIIH-
BaeT HaJ BOMO, KOTrHa IO CBoell CYIMHOCTH OH OJMKe K 3eM-
gm0t cy6crammmu, .couerad [KauectBo] xomoma m [Popmyl
KaMHe#?» >— u mpemiarain o0bacHenue 31X sBienui: «Ecam
T€JIO0 W3-3a TEIUIOTH YBEJIWIMBAETCA B PasMepax, TO B HPOTH-
BOBEC eMy [Ipyroe TeJ0 B TOH K€ Mepe IMOCTeNeHHO yMeHBIIa~

1 «Xpouomorma», crp. 281.
* Tam ixe.

3 «Ilepenmcka», ctp. 152,
¢ Tawm e, crp. 161,

§ Tam sxe, cTp. 162.
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eTcsa ¢ TeM, 9To0H MeCTO He 0Ka3ajoCh JUIIeHHHM TOTO0, 4TO
obGnamaet MecToM, m60 B IPOTHBHOM ciyd4ae Kyfga OB MoT fe-
BaTbCA TOT WMBIMIIEE» L. )

- B mepenmcke Bupyuz of6pamaics m K BOIPOCaM OLNTHKH.
Hacasce aBienuii oTpaykeHus W NPeJIOMIEHNUS CBeTa, OH CIIpa-
muBaix U6n Cuny: «Hakum o6pasoM m mozeMy MoKHO BEAETH
TO, 9YTO HAXONUTCH NOJ BOMOH, KOIrfa IIOBEPXHOCTH BOXEHI
rnagKas, a 3PUTEJAbHEIE IYIA OTPAKAIOTCA OT TIALKAX TeX?» 2

K omrtuxe jxe OTHOCHTCS TEPBEIX BOOPOC OTHOCHTEIBHO
«Dusurm» Apucrorensn. «Eciu B3BATh KPYTIHT, IUCTHA B PO~
3PAYHBI CTERIAHHBIA COCYH ¥ HALIOJJHUATE eT'0 YUCTOR BOJ O, —
macan Bupysm,— TO EM MOKHO NOJB30BATHCA [JIA BaKH-
raaug. Ecaum ke 3ToT cocyn BMECTO YMCTOM BORH Oymer Ha-
MOJHEH BO3TYyXOM, TO OH He OymeT HH 3aKUraTh, HE coOm-
path aydm. IloueMy Boma IPOMBBORUT TaKOe NefCTBHE W IIO-
geMy OHIBaeT 3a;Kuranme W cobmpamme Jyueill TOABKO B CIy-
qae [ee mpmcyrcTBEAl?y 3.

Bospaskasa ma orser MI6u Cuusl mo sToMy Bompocy, Bupy-
HE mmcan: «Paccykmenme OTHOCHTEIBHO OTPAyKEHHA Jyda OT
TeJI HYKILAeTCA [JsI CBOeT0 NOHNMAHUSA B IPEICTABICHAN B BH-
Ie depreska, B 00paTHOM CJIydae STOT OTBET HE MMeET KaKoii-
nu60 MONB3H, KPOME YTBEPKAEHUS CKAa3aHHOTO MOCPEeJCTBOM
ooBTOpeHm» .

Tagum o6pasom, Bupyuum cumran, 4ro 06BACHUTH SABIe-
HOA OTPaKEHUA W IPENOMICHHS CBETA MOKHO TOJBKO C IO-
MOINBI0 TeOMETPUIECKON ONTHKE, KaK 3TO MENaX er0 COBpe-
Mennnk M6H am-XaiicaMm.

B cBsasu ¢ BompocamMu onTUKU OH BHOBH 00pamaiicsa K BO-
OpoCcy 0 MPHEPOME MYyCTOTH W CONHEIHEIX Jydeid.

Bupynu mucain: «Tot, KTo TOBOPHUT, 9TO JIYT €CTH TEJIO, CIU-
TAeT CYIMEeCTBOBAHME IYCTOTH JUO0 BO3MOKHEIM, nmbo He-
BO3MOKHEIM. Ecim oH cImTaeT BO3MOMKHEIM, TO B DTOM CIY-
9ae 5TO HE €CTh |[yTBepmIeHme] COBMECTHOTO HAXOKIEHHS
OBYX TeX B ONHOM W TOM K€ MeCTe, IOCKOJNBKY B IyCTOTe,
KpoMe Jydeit, HeT KaKoro-mmbo mpyroro tema. Ecam ke om
OpHU3HAeT IYCTOTY HEBO3MOIKHOM, TO TaKiKe MOMYCTAMO CId-
TaTh CBET TEJIOM, KOTOPOE CIOCOOHO K CMEMIEHUIO ¢ BO3LYXOM,
momo6HO 3eMile W Bofe B rimHe, W60 HPUBEPIKEHEI] TaKOTO
yOexmernss He MOr OBl OTPUIATH TENECHBI XapaKTep BO/HL.

1 Iur. mo: A. [. apunos. Yras. cod., cTp. 41.
2 «Ilepemmcka»; cTp. 156.

3 Tawm sxe, cTp. 154.

4 Ilar, wo: A. . Ilapunos. Yras. cod., ¢ p. 41,
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TeI roBOPHMIIB, 9TO CBET €CTh HEKUiT OBET, a BO3MYX M Mpo3pad-
HEIe Teja CHoCOOHE BOCHDHUHEUMATDH ero. fl ke Hme mpumepsKu-
BAIOCh 9T0T0 yOemenusi. TaxkuM 06pasoM, A CUMTAIO, YTO CBET
B HEOPO3padHOM Tejie eCTh HEUTO 3PHMOe, a B IPO3PATHOM
TeJe OH He sBageTcsa BUAuMEM. CBeT, KOTOPHIH mamaer uepes
OTBEPCTHS W ABJIAETCS BHNAMBIM, €CTh CBET, KOTOPEHIA mamai
B BOBJYyXe, MOCKOJIBKY €CJIW BO3NYX TUCTHIM, TO COBEPIIEHHO
He Oymer BO3MOKHON BHJUMOCTH CBETA, & MEKAY BO3IYXOM H
HEe BO3NYXOM PasHUIE HET» !,

Bonpocs ontuku Bupyuu sarparmBan m B «I'HOMOHHEKE).
O monemmsmposai, mampmmep, ¢ Cabmrom mbu Koppoii:
«Cabut ubu Koppa B cBoeM mHTepecHOM TpakTaTe ommbaercs,
TOBODPsI, 4TO CBET, OIPOHUKAsA depes HEGOJbIIWE OTBEPCTHS B
IOOM, MMeeT NUIHHAPEIECKYI0 POPMY M 9TO OH HmePeceKaercs
CTEeHO# B BHMe BJIMNCA, KaK OYATO TOJIHKO NUIXHID CBA3AH
C 9THM CedeHWEM, a KOHyC He cBasan. Ho ymoMamyTsii ayd
EMeeT He THIXHAPHIECKYID GOopMy, a KOHHIECKYIY 2.

Tam sxe oH paccy;kmaer 0 pasznim4nblx Bufax temei: «Ecam
mpeaMeT He Mpo3padeH W oTOpachBaeT TeHb HAa APYroi momo6-
HEIl eMy IpefMeT OT MCTOYHHKA CBeTa, 0oJbimero mx obomx,
HaxoJAmeroca BOiImsd Opyroro mpeaMeTa, TO TeHL OymeT dd-
CTOH, TaK KaK MaJ0 OTPAKEHHHIX Jydell pacceeTcsi B BHME IHI-
IU: WI7 OHE clablle, UKW OHW MOTEPAITCS MOJHOCTHIO BCIeN-
CTBHe Hmperpaj Ha TyTH. B aToM ciydae Kpall TeHM IeTKHH ...
Ecnm sxe paccrosume oT 3aTeHEHHOro mpenaMera GOJBIIOE, TO
TeHb ¥ OCBEIIEHHASA 9acTh CMEIIMBAIOTCHA, WX TPAHAIA — He-
9eTKasA W HET HY WNOJHON TeHW, HW IOJHOTO OCBEIeHHUI» .
Bupyunm ubitancsa garp o6bsacHenne ToMy QaKTy, 9TO OPA OPO-
XOKIeHUN CBETA Iepe3 Majioe oTBepcTHe M060# OPMEL oCBe-
IMEHHaA 9acTh BCeTNa Kpyriad, OQHAKO, TaK Kak OH He Blia-
JeJ Teopuel KaMephi-00CKYpH, passuroir M6u am-Xaicamom,
Bupyuz me cMmor garh mpaBmibHoe 00BSACHEHHE DTOTO SBIe-
HAA.

3amMedaTeabHYI0O MEICIH BEHCKAa3ad BUpyHu B IATOM BOOpO-
ce oTHocHTeJNbHO KHurm Apucroreis «O mebe», rae mpHE3HaeT
BOBMOJKHOCTH CYIIECTBOBAHUS JPYTUX MHEPOB.

«Ilogemy,—mucaa oH,— ApHCTOTENHh HaXOZUT MOPOTHBIME
CIIOBa TeX, KTO YTBEP:KJaeT, 94T0 ecTh WHOW MEp BHE TOTO, B
KOTOPOM MEI KUBEM, MHp, CYIMeEeCTBYOIMHI COTJIAcCHO WHOH

1 Mut. mo: A. J. Mlapunos. Ykas. cod., crp. 40.
2 «I'HoMoHmRKa», cTp. 10—11.
3 Tam e, cTp. 12.
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fipupope?»l. Bupysm camran sTo Biodme AONYCTHMEM, WO
OKOHYATeJIbHOE CYKIAEHUE, 10 eT0 MHEHUIO, MOTYT IaTh TOXb-
KO OOHT ¥ HPAKTHKa, KOTODHE CIYKAT OCHOBHBIM KPUTEPH-
eM B 9TOM JUCKycewm, Kak, BIPoUeM, I B IPyrumx mpobieMax
ecrectBo3Hanmda. «Ciemoi oT poskAeHusa,— nucal Bumpynum,—
IOKa He YCABIIAT OT APYrdX O 3PEHHH, CaM HE B COCTOA-
HUW OPeNCcTaBUTh cebe MBICIeHHO, 9TO TaKoe 3peHme, W HE
MoykeT BoOGpPasUTh, UTO CYIIECTBYET IATOE IyBCTBO, CHOCOD-
HOe BoCH pHHEMATh IBeTa ...» 2 Bospamxas Ha orser V168 CuEH
0 5TOMY Bompocy, Bupyum yrousan cBoio Mecab: «He cam-
Tal HEeCOMHEHHBIM, 9T0 KaKuX-I@00 TyBCTB, IOMHEMO TeX, KO-
TOpPbHIe MH IMeeM, He MOKeT OBITh, I 9TO [0 DTOU NPHIMHE HE-
9ero Opyroro, Kpome BOCIPUHEMAEMOTO 3THMH HATWIHBIME
IyBCTBAME, He CYMECTBYeT» 5.

1 (Ilepemmckay, crp. 141.
2 Tam xe.
3 [Mur. mo: A. J[. lapunos. Ykas. cod., cTp. 411.



'maBa cembpmas

Munepasiorna n ¢apmarersosna

IIpo6aemsl MmuEepatoruy ¥ GapMaKOTHO3HHA, & TAKMKE CBS-
3aHHBIE ¢ HEME BOOPOCH (uWsUKE, XuMud U Gmonormm HaubGo-
Jee MOJHO PAacCMOTPEeHH Bupyuw B IByX paHee yHOMSHYTHX
cuenmalbHBIX Tpakrarax. [losToMy Hame w3ioKeHWE CBefeT-
cA TIaBHHEIM 00pasoM K PACCMOTPEHUI0 CONEPKAHUS BTHX
IBYX TpakrtaToB Bupywxm.

1. Munepasnorus

IX m X Bera, T. €. mepuofi, KOTga CO3[aBajach OCHOBHAA
Macca Hayd9HOU JATePaTypH Ha apabCKOM s3BIKe, XapaKTe-
PHUBYIOTCSA MOBHINEHHEIM WHTEPECOM K CBOMCTBAM MHHEPAIOB.
Ipumuma sToMy HecKonbko. Bo-mepBrix, IX—X Bera —
BpeMsi MHTEHCHBHOTO PAa3BHTUsS Ha CPEHEBEKOBOM Bocroke
TOPHOPYAHOTO JeJa W peMecel, CBA3aHHKX ¢ 00paGoTKol Me-
TannoB. Bo-BTOpHX, MuHEepaal H3ydajduch Kak JedeGHBIC
mpemapaTs W ONECHBAJNKA WX B COYMHEHUAX [0 MENULNUHE K
¢dapmaroruosuu. Haromenm, B-TpeThuX, 3HAYUTEIBHYIO POIb
B (OpPMHPOBAHWE MHUHEPAJOIWM Ha CpPegHeBeKoBOM BocToxe
CHI'DAJH IPEfCTABIEHUS O MAaTWYeCKHX CBONCTBAX MHUHEpa-
JIOB, & 9TO B CBOXO 09€peAb OBLIO CBA3AHO C M3YIeHHEM WX XH-
MUYECKHX U IMede0HEIX CBOMCTE.

Crpyxrypa «MuBsepanmorums, a TaKiKe CHCTEMaTHIHOCTH
W3I0KeHNs MO3BOJAIT HA3BaTh OOJBIIYI0 9acTh WCIOIB30-
BAaHHHX BUPyHH JuTepaTypHBX MCTOYHUKOB.

Vcropuu BoCTOYHON MEUHEPAJIOIMH MOCBSAMEHO HEMAIO HC-
cremosanuit. B nambosee moaHBIX M3 HUX, a MMEHHO B pabo-
tax M. llreitumneiinepa, 0. Pymxu, 9. Bugemana u M. Xam-
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vz ! mepeumciensl mMeHa aBTOPOB, OCTaBUBIIUX COUWHEHMS
0 MEHEpaJoOTHH Ha apabCcKoOM s3HKe W M3JaHUA Hamboiee
pamHEEX #3 HEX. V3BecTHO He MeHee JeCATH COUMHEHWH II0
MEUHEpPAJIOTHM, aBTOPH KOTOPHIX JKUIW KAaK B BOCTOUHOH, Tar
U B 3amafiHoil wacTm xajudara. Herorophle m3 HuUX ymomm-
HaoTca I quTupyiorea B «Munepaaorum» 2. Haunbosee mapect-
Ha W3 HEX OpAOuckBaeMas Apucrorenio «HHEHTa 0 KaMHAX»,
HammcaHHas, mo-paguMoMy, B Cmpmm B IX B.,— mepBoe mod-
HOCTBI0 [OUIEIIIee M0 HAC COYMHEHWE N0 MWHEPANOTHH HA
apabcrom siseike, B XII—XIII BB. mepeBefieEHOe Ha KpeBHE-
eBpefcKuil ¥ JaTHHB. [[pyrme TpaKTaTH H3BECTHHI TOABKO II0
6ubnmorpagmgecKEM CBOJAM X OTPHIBKAM H3 COYXHEHHI
HO3THEeAMNX aBTOPOB.

3HaunTeIbHOE BIMAHME Ha BUDPYHE oKasanm TPyl 3HA-
MenmToro yueHoro u ¢urocoda an-Kmumgm (IX B.), aBropa
HECKOJNBKHAX COYMHEHUNA 0 METAJJIaX ¥ MAHEPAJIaX, B TOM IHC-
Je Tpakrara, OocBAmeHHOTo o6paboTke ;xenesa. Bupynm
YOOMHHAET B CBOEr0 3HAMEHHTOTO COBPEMEHHWKA W JPyra
N6r Cmry. Ero «Hamom memunuue» m «Humra mcmemenmsa»
cofiepsxaT paspmelibl 0 MUHEpadaxX, UX NOPMMEHOHHU M Kiac-
cupuramuu. LHurupyer Bupysau m cBoero mpefmecTBeHHMKA,
BHaMeHHTOro Bpada m ¢uiocoda A6y Baxpa Pasu. Muoroe
B3AJ OH U3 COYNHEHWH TAKHX W3BECTHHX TreorpadoB, Kakr
N6u Xopmagbex, aa-Hcraxpum, aid-Maxgucu.

Ham moutm HEYero Hem3BECTHO O HOMYCYJIBMAaHCKHX CO-
YUHEHUAX 0 MAHEPAJOTHH, XOTSA OHEU, HECOMHEHHO, CYINEeCT-
BOBAJIHM M 3HAYATENBHO OTIHYAIUCH OT AHTWIHKIX. B ommoi
u3 raas «<Mumaepanorumy BupyHE HpEBOAWT OTPHBKA U3 COT-
puiickoit wuurm «TyOGycra» (cormmiickoe «lay mycray —
«Kumra o cumue») 3. Peun mmer o «marmdecKoit cuie», T. e.
0 MAarWYecKUX CBOMCTBaX» KaMHEM.

O mpyroii rpynne mCTOYHUKOB, MCIONL30BAaHHKX Bupynu,
TOBOPAT MHOIOYUCIEHHEE CCEIKE HA TPEYECKUX M CUPHUACKAX

1 Cm. crarpio I'. I'. Jlemmueiina «MuHepasoruueckme cBefieHHs, c000-
maeMsle B Tpakrare BupyEm».— B KH.: Mumepasormsa, cTp. 403;
M. J. Haschmi. Die Quellen des Steinbuches des Biruni (Disser-
tation). Bonn, 1935.

2 3aMeTHM, OfiHAKO, 9TO HamGoJiee IOJHELA CBOJ, MEHEDAJIOTAIECKAX 3HA-
HO# aETHIHOCTE—«EcTecTBeHHAs HCTOpHA IlInHns, KOTOpad OKas3aaa
BIOCJE/ICTBAN CYMIECTBEHHOE BIMSAHAEe HA Pa3BUTHE eCTECTBO3HAHHUA
B cpefiHeBeKoBoH EBpome, B cTpaHax mciaMa OEIa, HO-BHAEMOMY,
HeH3BeCTHA.

3 «Muuepajorua», cTp. 204; cM. TaxKe ynoMaHyTyio crarbio I'. T'. Jlem-
MierdHa, ctp. 408.
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aBTOPOB W WHAMUCKYI HAYUHYIO J@TeparTypy. LepMuHH Ha
9THX s3HKAX, KOTOPHE NIPHWMEHsAeT BupyHm, TOKA3HBAaIOT,
9T0 OH WMeJ [eJ0 HEeMOCPENCTBeHHO ¢ MONIMHHIKAMH.

OpHuM u3 CymecTBeHHEX HCTOIHIKOB CIeyeT CIATaTh Gece-
osl Bupysu ¢ gqoogbMy, OpaKkTHIeCKH CBA3AHHEIME ¢ 00paboT-
KOU MeTalJIOB ¥ MEHEPAJOB W TOPTOBJIedl mMU,— 0BeJUpaMu,
MacTepaMu-opPyyKeMHIKAME, TOPTOBIAME JPaTOMeHHOCTSAMM.
Yame BceTo OH ymoMmHaeT ABYX GpaTheB-ioBenupoB u3 Pes —
Xacana m XyceiHa.

HKax cmegyer w3 camoro wasBauusa <«Mwumuepamoruny,
Bupysum maer B meil ommcaHme AParomeHHOCTEH B IIHPOKCM
CMEICJE CJI0BA, BRIYUB B HTO MOHATHE M BEI[ECTBA HEMUHe-
PaJbHOTO MPOUCXOMKNEHUS, U BEMECTBa, IOIydaeMble HCKYC-
CTBEHHBIM ITyTeM, TaKue, Kak gapdop @ CTEKI0, KOTOPHE, KaK
¥ [ ParomeHHOCTH, XPAHHJIHECHh B COKPOBUIMHUIAX (eoqaib-
HHX BIafgbK. [Io 3To#t ke mpmumue cofepsxanme «MuBepaao-
TH@E» OTPAHWYUBAETCA B OCHOBHOM ONMCAHWMEM [PATOIEHHBIX
KaMHell m MeraiiaoB. TaroBa Obia Tpagumusa W TakmM ObLI
KPYyI HHTEPECOB MHUHEDPAJOTWH BIJIOTH [0 HOBOTO BPEMEHW.

IlepBass wacTh KHHUTH CONEPIKHUT OIMCAHWE SXOHTA, Tpa-
HaTa, ajgMasa, WU3yMpyga, CepjoJimKa, aMeTHCTa, Ja3ypHura,
ManaxuTa, Hedppumra, amebacTpura, (MATHUTHOTO KaMHAY,
KaMHEH, (IPATATHBAMUX HOKAbY X (BBHI3LIBAIOIIAX Ipamy,
crexna, smanum, dapdopa, acharpra, mact. Onmcanme KaKmo-
TO W3 BemecTB BRJINYAET MOAPOOHYI XapaKTePUCTHKY ero
¢usumueckux m xuMmdeckux cBoitctB. OCo0GEHHO TIIATEIBHO
onmcansl ropubie GorarctBa Cpepnmeit Asum. 3HaUWTEIBHOE
MeCTO 3aHHMAIOT «PacCKasb 00 OTHeNbHEIX [PAaTOLEeHHBIX KaM-
HAX, ODOMEINeHHbe B KavecTBe MPUIOKEHTI K COOTBETCTBYIO-
mEM TIaBaM, & TAKMKE DKCKYPCH MCTOPMIECKOI0, dTHOTpadm-
YeCKOT'0, JUHTBECTAICCKOTO W TeorpapmuecKoro Xapakrepa.

Bo Bropoit gacTH KHUTE paccMaTpPHBAIOTCA CBONCTBA Me-
TAIJI0B W CHJIABOB W LPUBOAATCA DPe3yIbTATH H3MepPeHUA
YAENIBHEIX BECOB PA3JIMYHEIX BEMECTB.

Hua MuOormx ramMme# mommmo apabckmx HasBauumit Bupy-
HHE OPHUBOJUT COOTBETCTBYIONME I'PedecKue, CHpPUUCKUe, mep-
CHICKWe, MHOWNCKMEe M YacTO HaeT STHMOJOTHWI0O Ha3BAHMON,
9TO IPeHCTaBisgeT OONBIIYI0 IEHHOCTH AN HCTOPHKM HAYKH.
B orawgme or GoAbMIMHCTBA HOJOOHBIX COYMHEHWH B KHHATE
Bupyum mano ¢aHTacTHIECKHX CBEEHHH 0 (MYKCKHUX» H
@REHCKHUX» KaMHAX, 0 CYXOCTH X BIKHOCTH, 3PeJOCTH U CTa-
pocTE KaMmHel, WX MarmiecKUX MeAUIUHCKMX CBOMCTBAX.
Becpbma cremTmuecKH OH OTHOCHTCA K CYeBepHAM, CBA3AH-
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HEIM C HOIEHHEM KaMHe#l, H PeIIUTeNbHO BHCTYMAeT IMPOTHB
IPEeNCTaBIEHASA O CBSZH MY MUHEpalaMu U HeGecHBIMH Te-
lIaMu, cY@Tasg ero MCeBAOHayIHEIM.

Bupysu mpumenster pasmoobpasmble MeTOOE HCCIENOBa-
HUs MUHEPAXOB: YYATHBAET BeT W HOPMYy KPHUCTAJIOB, XHU-
MHYECKHAU COCTaB, YHEIbHEIA BeC, IPKOCTH, TPO3PAYHOCTS,
TBEePIOCTh W APyrue CBOWCTBA JpParoleHHHX KaMHE.

B cpenmeBekoBOl MUHEDATOTHY KAMHE IO I[BETY HeNHINCH
Ha OBe GoJbpImEe TpymOoB: «moZoOHBIE SXOHTYY (KpacHble)
7 «momobusie m3yMpymy» (3enensie). Bupyuu npuBen moppo6-
HYI0 IIKaJIy OTTEHKOB KayKkJO0T0 I{BeTa, HO OTMETHJI, UTO I[BET—
He eNUHCTBEHHHIA W a6CONMOTHEI NpPHU3HAK [JAHHOTO MUHe-
paia; Heo0XOOUMO YIMTHBATH €T0 TBEPAOCTH, & B HEKOTOPHX
caydaax @ BRyc. B «(Munepamorum» mMmeercs -onmcanme $op-
MBI KPHCTAJJIOB HEKOTOPHIX MEHEPATIOB, B YACTHOCTH I'OPHOTO
xXpycrans u aiMasa. BoT Kak, HanpmMmep, ONECHBaeTcsa Hop-
Ma Kpumeraiinos aaMasa: «Ero [anmasal mpuponusie dopmsr mo
o6paboTkm mpencTaBiIAKT co0OW KOHYCH, MHOTOIDAaHHUKH,
[a Taxme Purypsr, cocTosmue] 13 TpeXrpaEHEKOB, HoA00HEe
durypam, W3BeCTHHM WOJ mMeHeM Hapmiia [ormemmwie], B Ko-
TOPHIX TPEYTOJIBHEKH coelmHeHH ocHoBamusMu. Cpepm HEX
IMeTCA Takme, KOToPhle HAIOMUHAT 1o BUAY QUTYpy, MMe-
HyeMyo xaBa'u [Bosmymimbifi], m HasHBAWOTCA OHH (AIMEH-
HBIMW» ©3-32 OCTPHIX KOHIOB W YTOJNIMEHHON CepeqummbD I,

ToBops 0 xuMm4gecrom cocraBe MmHEpaloB, Bupyum pac-
CMOTpeJ ¢uoco0b BHIJIABKE 30J0Ta W3 METHEIX DY, METON
MOJIy9eHUs Ml OCAKIeHUWeM Ha jkejiese. BUpyHEW 3HAN, 9TO
3eJeHH IBET MajaxXuTa OUPefeNseTcA CONep:KaHWeM B HeM
MeJu, HO CHPaBeJIMBO COMHEBAJICA B TOM, ABIACTCH JH IPH-
Mech MeQU TAK)Ke HPUIMHON 3eJeHoro IBera usyMmpygma. O0-
pamasch K MeToJaM WMCHOBITAHUA METAJI0B NPOKAaIXBAHEEM,
Bupynn nmcan o pasam9HO# IIAaBKOCTH MHHEPAJNOB, B IacT-
HOCTH O TOM, 9TO CTEKJO JErKOIJIaBKO, a XPYyCTalb TYro-
MJIaBOK, W ONUCHBAJ COOCTBEHHH 9KCIOPUMEHT HJIS Ompe/e-
JIeHWs IIABKOCTY PA3HEIX 36PEH MeCKa.

«fI mpenmonararo... — nmcay oH, — 9TO CPEAH BePeH ImecKa
HMeTCA pPasimgBble TacTUIE; KOTJa g BCMATPUBAJICA BHIU-
MaTeIbHO, TO BHIEN CpeNl HEX WepHBe, KpacHbe, Oelble
¥ Tpo3pavHEe XPYCTAAbHHE; Cpegu HuUX 5Th [mocmemuume]
I pacIiIaBiAKTCA NPA MOMOImE moTama [mpesme Bcerol,

1 «(Mumepanorus», ¢rp. 83. O TepMHHAX (OTHEHHOE TENO», «BO3[LYII-
HOO TeJO» M T. . CM. BEIIG CTP. 53.
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m gumb 3ateM [oT meckal HauMHAOT OTHENATHCA PYTHe
[tsactuuxu] m mcuesars [r. e. pacmmaBiaTscal B pesyabraTe
OAATeIbHOCTH IWiIaBKU, # [TeM camem] oummaercsa [pac-
mias]y 1. ITOT OTPHIBOK CBUMETENBCTBYET 0 HeoOHUaifHON Ha-
GIOIaTeNbHOCTA BHpPYHE W ero BEHICOKOM MAacTepCTBe BKCIIe-
puMeHTaTOpa. BUPYHE MOMKHO CUMTATh IMEPBEIM mCCTeNIoBa-
TeJieM MUHEePaJTOTHIeCKOTO COCTaBa IECKa.

Ocoboe sHaueHWe HMEIOT HpeqUPUHATHE BupyHm ompe-
meleHusl YOeJIbHBHIX BECOB METAJIOB, MAHEDPANOB U KUITKO-
cTell, mepBhle B HCTOPUE (PU3UKE W MEUHEPAJIOTHA. ITOMY
MOCBAIMIEH ero TPaxkTaT «¥menbunie Becay («Kmumra o6 oTHO-
IICHAAX MEKAY MeTaLIaMA I TPAaTrONeEHOCTAME 10 06BeMy»),
TMOYTY TOJHOCTHI0 BKIIOUYEHHHR B KHUTY «Becw MympocTm»
A6n ap-Paxmama Xaswrm, manumcasrypo B 1121 r., onur u3
Pa3ImesioB KOTOPOA IOCBAMEH OMpEeNejleHHI0 YOeJIbHHX Be-
coB 3,

IlepeBog wactu srtoro Tparrara, cuemammsit A. M. Beie-
HUTMKKAM, BKJIIOYeH B Ka4eCTBe NPHUJIOKeHHA B PYCCKOe W3fa-
gue «Munepamorumy.

Uccnenysa ymenbHEe Beca BemecTB, BUPYHE OTTaIKHBAJI-
CA 0T AHTHYHHX COYMHOHHH IO CTATHKEe, W HPE:RIe BCEro OT
rpaktara Apxmmena «O mmaBamommx Texax».

Y Hac HeT HHKAKHUX CBeNeHHA 06 OIpeIeeHNn YIelbHbIX
BECOB B AHTHYHOCTH, JWmMb Ilnmmwmii B cBoeii «EcrecTEeHHOR
WCTOPHE» OTMEUAJ, YTO PA3HEE KAMHE OTIMIAIOTCA IO BECy.
IIpaBma, momBITKYE UCCIeTOBAHAA METAJLIOB ¢ IIOMOIIBIO IIPWH-
muna Apxumena 6sia m o Bupysun. On HasmBaer, Hampumep,
anexcaugpuiickoro yiermoro Memenaa (I B. H. 3.) m cBoumx
COBPEMEHHWKOB — mIpeacraBuTesneiil 6GarmgagcKoil IIKOJEI
Cmupma u6u Anu (IX 8.), IOxarny u6u Ocyda (X B.) m Pasm.
CBomM HEHOCPEeNCTBEHHHIM NPENINeCTBEHHAKOM B OIIpeMele-
HUY YHeIbHHX BecoB Bupymum cumraer Axmama mbm Dasia
Byxapz (X B.), MeTom K0TOPOro OCHOBAH HA CPABHEHHHU Be-
COB PaBHHIX 06'HEMOB YHCTEHIX METAJJIOB W CILIABOB.

Vsacuue mua cebs, 9To ompepeleHme YOeIBHOTO Beca —
CaMBIl HAEeXHHE CIoco6 pasnmyaTh MuHepans, BupyHEm
BHUEI OCHOBHYHI HIPOGJIEeMy HMEHHO B (YCTAHOBIEHWHW OT-
HOIIOHWI MY MeTa/LlaMd W MEOHepalaMu B o0beMe W Be-
ce». IlosToMy OH mpoBEN CePWIO OMETOB IO YIYIMIEHWIO Me-
TONUKYE TOYHOTO B3BEIIWBAHWA, B UTOTe KOTOPHIX GBI CKOH-

1 «Mmuepamorus», cTp. 208.
2 A60 ap-Pazman as-Xasunu. Kura6 mmsanm am-xmema. XaidimapaGap,
1359x (1941).
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CTPYHPOBAH CIEMUANBHEI COCYZL AJIA BO3MOKHO 6Gojee ToU-
HOTO ompefeneHus 006’beMa BOMH, BHTECHEHHOTO HOTPY:HEH-
HHEIM B Hee o6pasmom (pmc. 54). Bor Kak ommchBag ero cam
Bupynn: «/I me mepecraBal s H3TOTOBIATH OfUH IpuGop 3a
OPYTHM, W B MOCIEAYOIIeM A yCTPAHAIL TO, YTO MeIIaJo MHe
B MEPBOM, HOKAa He H3TOTOBHWI COCYZL KOHWIeCKOHX POPMEL —
MUPOKAH Yy OCHOBAHHA C y3KMM OTBeDPCTHEM, KOTOPOe HaXo-
IWIToCch HA KOHIe MeHKM TaKOH e MIHPHHBI, KaK W OTBEP-
cTHe, MAymed oT TyJloBa cocyma. M mocpegwHe meikm, Gam-
K€ K ee OCHOBAHWIO, A NpOmeNal Kpyrioe HeGOIbIIOe

Puc. 54

OTBepCTHE U DOPHOAAN COOTBETCTBYIIIYI0O eMy IO pa3MepaMm
" MBOTHYTYI0 TPYORY C KOHI[OM, OGpAaleHHHIM K 3eMie; HUKe
9TOT0 KOHIA A OPH[eIaj HeYTO BPOoje KOJbIA JIA YCTAaHOBKHA
gamu BecoB Bo BpeMmsa paGorel... Hlefiky s cmemaa yskoi
TOTOMY, 9TO YPOBEHH BOAK B Y3KOM IPOCTPAHCTBE HOTHU-
MaeTcsA BHIDe OpH MaleiimeM NpuOaBIeHWH 9Yero-imbo...
IlockoMBRY e MBI cHenajn IeHKy IMHPHHOX B MUBWHEI, TO
moJ’beM BOJBI 3aMETEH M NPHU OIYyCKAaHUH TOTO, ITO IO 06BeMY
paBHO 3epHY mpocay l.

Bupynn 6pan o6pasen secom 100 muckaiei (1 Mucrans —
4,424 1) W oupemesAN Bec BHITeCHEHHOro o6beMa Bomel. Llas
CpaBHeEHUA BECOB B KaYecTBe HTAJOHA OH Gpax He BOAY, Kak
OPUHATO B COBPEMEHHOW MWHEPAJIOTHH, & CAMBIH TA)KeJbIH
MuHepal — candup («CMHEA AXOHTY) OJAsA MWHEPAIOB U cd-
MBIA TAMEJBIA MeTalll — 30i0To muadg MerannoB. IlomGmpas
MUHepaJ [JIA ucciefoBanmsa, Bupyrm Bcerma o6paman BHH-
MaHHe Ha TO, YT00H o6paser] GBI OOCTATOYHO 4HCT W HE CO-
Jep:Kall DOCTOPOHHMX BKIIUEHEH W TPeImuH, KOTOPHE MOTJIN
CKa3aThCA HA PE3YJIbTATAX H3MEDPEHHH. IT0, HOMAMO OPOUIMX

1 (Munepanorusy», cTp. 252—254.

8 B. A. Posendenns u Ap. 225



mpwanH, OBIIQ Cephe3HEIM apryMeHTOM B ToJB3y camdupa
I 30J0Ta KaK 9STAJIOHOB: camdmp — cumrajica Haumboiee
(IIOCTOAHHKIM» MHHEPAJIOM, a B30I0TO HAWMIYYIIUM 00pazoM
moJiaBajioch OYHCTKeE. )

Kpome onpepmenenns yoelbHOT0 BeCa MeTAJIOB I MAHEPa-
0B BupyHu mpeqmpmHAN, OOATH-TAKM ¢ MOMOIBI0 CKOHCT-
pyupoBarHOro mM mnpmbopa, W3MepeHHEe YAeJIbHHX BECOB
pasiamuEHX KUAKocTel. B wactmOoCTH, OH yCTAaHOBHI pas-
InYue yAeIbHOTO Beca XOJOMHON W ropsdeil, mMpecHOH I co-
JeHo#t BOIH M yKasal Ha CBA3H ILUIOTHOCTW BOXH C €€ yOelb-
grM BecoM. Ha pme. 55 BocmpomsBemen depTesx «Kapacry-

1 5

llepbag Bmopas | Nlepedbuarcras
oups

Puc. 55

DeI765

. 4

Yembepmas

Ha» — PHYAKHEIX BECOB ¢ mepeABIKHOHN rmpeil ms «Haykm
3Be3[», B3BeIIMBaHWe C DOMOMBI0O KOTOPHX OCHOBAHO HA
TOM, 9YTO «IJIHHA CTPEJIKZ (mepBO#l BeNWYHHH NPOIOPINN)
OTHOCHTCA K [JJHHE KOPOMEICIA M0 HepeqBHiKHON rmpu (BTO-
poii BeawWdmHE), KaK Bec THPH (TpeThs BeIWYNHA) K B3BeIIH-
BaeMOMY TPy3y B dYame (IeTBepToil Beamdumae)» L.

Huyxe Mp1 mpuBogmmM Tabaumy ymelIbHEIX BECOB METANIOB
n MmHepaioB, cocraBiennyo I'. I'. JleMmueiinoM o maHHBEIM
«Munepamorumy m Tpakrara o6 yOeabHHX Becax, IePecum-
TaHHBIX [0 OoTHOoMeHW K Bome mpu 20° C, Kak 3TO DPHHATO
remeps 2. Jlaa mepecwera mocTaTOIHO YMHOMKETH HUPDY,
monyJeHHyl0 Bumpynum, ma ymelabHH# Bec 5Tal0OHA, OTHECEH-
ot K Bofie (3,96 mua campumpa m 19,05 mas somora), m pas-
nenuts Ha 100 (100 Muckameit — Bec HCHBITEIBA@MOTO 06pasifa).

Kax' BumHO m3 »Toii Tabmmmel, manube BupyeEm BechbMa
6amskm K coBpeMeHHHIM. OTKIOHEHUA MOMKXHO OGBACHUTH He-

1 «Hayxa sBesm», crp. 17.
2. I, JTennaetin. Yxas. cou., crp. 312.
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OCTAaTOYHON YHMCTOTOM 00pasma, a TaKyKe PasHUIEH TeMIle-
paTyp B MoMeHT ompemedenusa (Bupymm He yraswmBaer, mpu
KaKoH TeMIepaType BOAB OH NPOBOMHUJ CBOW M3MEPEHMHS).

OcoGrift mHTEpEC IpPeNCcTaBIAAIT CcoobpaykeHma bupynm
0 KIaccumpmranmu MuHeparoB. Begb ero Meron, oCHOBAHHEI
Ha HEOOXONWMOCTH NPOBEPKM TEOPETHIECKHUX IIOCTPOSHUI
9KCIEPUMEHTANIBHEMY [JaHHBIMHI, TPeGoBal pPalHOHAJIBHOTO
MOOXOfa W K KiacCHPUKAmU| MUHEPaIoB.

IlepBrie monBITKN RiIaccHQUKANMA BOCXOMAT eme K acCH-
PO-BaBHJIOHCKOX ¥ erMOeTCKON MHUHEpaJorud, B KOTOPHX
OparomeHHKM KaMHAM NPUONCHBAINCH OOpemeJeHHEE Ma-
TUYecKEe ¥ meJeGHble cBoiicTBa. Bee 9To GHLIIO TECHO CBA3AHO
C acTpaJbHBIM KyinbrToM: Kaskmomy m3 cBetun (Commme, Jlyna
O IJIaHEeTH) GBUI MOCBAMEH ONPefeNeHHEN KaMerns. 1lon Bana-
HEEM OyaINCTHIeCKUX NPeNCTaBIEHUH, CBONCTBEHHEIX APEB-
HEBOCTOYHHIM DPENHTHAM M DPEIHTHO3HEIM YYeHHAM CpemHe-
BekoBoro Bocroka m 0Ka3aBImIMX CTOAb CHIBHOE BJIUAHUE
Ha MHPOBO33pEHNe CPeIHEBEKOBOr0 MUPa BOOOIIE, CI0KMIIOCH
¥ IpefcTaBieHMe O ABYX HaJalax B OPUPOJe MWHEPaJOB.
Kavmuan nompasmensanm Ha «MY:KCKHUE» W (JKEHCKHWe» W Ha [1Be
9eTKUEe T'PYNIBH B COOTBETCTBHH C HX IBETOM U SIPKOCTHIO.

s cpenHeBeKoBoOd HayKH 0 KAMHAX XapaKTepPHO pe3Koe
pasobmenre BOCTOYHONM m 3amagHOX Ttpammmuii. B Espome
B BI0XY PAHHEI0 CPeJHEeBEKOBBA AHTHIHBIE HpeICTaBIeHHUS

Munepanst (ITo bu-| IIo cospemen-|| MwuHepast IIo Bupy-| Ilo coBpemes-
7 MeTandbl | pyHHA | HBIM TAHHBIM W MeTaJIbl HHU HBIM JaHHGIM

['emarut 4,11 | 4,9—5,3 Conb

Camndup 3,96 | 3,97—4 12 ||(ranm?) 2,19 2,17

Py6ns 3,85 | 3,94—4,08 ||[mma 1,99 1,8—2,6
Tan Tarat 1,11 1,10—1,40
(mnmeens) | 3,58 | 3,5—4,1 AcdansT 1,04 | 1,00—1,10
Jlan fArTaps 0,85 | 1,056—1,10
(rypmamns) | 2,90 | 2,98—3,20 ||30m010 19,05 19,25

Wsympyn 2,75 | 2,67—2,77 [|[PryTs 13,58 13,55

«;IaayplgT 2,69 12,4—2,9 |/CBumen 11,33 11,34

OpHBIN

xpgcmh 2,56 | 2,59—2,66 ﬁiﬁfpo 13’.[‘;3 13’32

Cepronuk | 2,56 | 2,55—2,63 [z 000 7'87 7'86

OHzKe 2,50 | 2,55—2,63 |l010m0 731 798

k]
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0 mpupoje MHHEPaJoB (KaK X BooOmNe aHTHIHAA HAyKA) HOJ-
Beprajuch TOHEHHAM KaK OPOTHBOpedYAmmue HOrMaTaM XpH-
CTHAHCKOW NepKBH. BepyomuM mnojarajoch WMeTh HOHATHE
JUMb 0 OBeHaAmaTH KaMHAX, YHOOMAHAaeMHX B Bmbanm n
TOJNKOBABIIMXCA B AyXe aCTPAJIbHBIX HPeICTaBIeHAN acCUPO-
BaBHIOHCKOW TpafHWIAN.

Murepanormueckue counnenus Cpemueit Asmu u Ilepen-
Hero BocTora comep:kar Goabime CBeIeHHH M, KaK mpPaBHUIIo,
He CBA3AHH € PeNIWTHO3HEIME mpefgcrasienuaMu. OGHIHO
9T0 — OUNMCAHWUA MHUHEPAJNOB IS DPAKTUIECKOr0 IPHIOMKe-
HUSA W MeJUIUHCKHX [eJed, XOTA B TAKWX OINHCAHHAX He-
Majioe MecTO 3aHHMAIOT CBEIEHWA O MarmIecKAX M BooOIme
daHTacTHIECKHX CcBoOicTBax KaMHeir. Bce ommcamEmsa comep-
AT DONHTKE KIaccuduranmum muaepaios. Hac, ecrectBerHO,
HHTEPecyoT KiIaccupuUKaruum, OPUHATEIE TeMH AaBTODaMH,
KOTOPHX dYamie Bcero murupyer BmpyHm.

An-Ruegn xnaccupummupyeT KaMHA [0 JIHXOTOMHYECKO-
My OpHHIOWUIY: Kaykgas rpynma pas6uBaeTcsa Ha IBe, KOTODHE
B CBOI0 ouepenb fmenArca Ha nse m T. 0. Aa-Hwrmgm oco6o
BHIJeN 6T KAaMHH, «TON0GHEE AXOHTY» U «HOL00HEE H3YMPY-
ny». V6 Cmma pmenur Bce MEmHEpadbl Ha 9eTHIpe [PYUIEHL:
KaMHH, PYMH, ropIOYAe BEIecTBa W COJHM. ITO AeleHme GHLIO0
BIIOCHEICTBHA BOCIOPUHATO €BPOmelicKodi MuHepajormeii u
JIerJI0 B OCHOBY BCEX I'e0JOTHYECKHX KIACCHPUKANWA BIIIOTH
mo XIX =.

Bupynn B «Munepanorun» He faer cBOeH KiaccupUKamuan
B obmeM Bume. BoccTaHoBATH ee I[OMOTraoT Kak IJIaH
caMoil KHWIH, TaKk M 3aMe9aHMA 0 DPUHIUNAX KIacCHPHKa-
ond, pasbpocaHHbe IO BCeMY coYmHeHH0. B ocHoBHOM oH
npumepKuBaercsa Kiaaccupurammm an-Kumamgm m 6w Cumab,
TPANUIMOHHON [JIA HAYKH ero BpeMeHH, o0'befUHAIMEN MH-
HepaJsl B TPYOOYy 0O IBETy U CTEIEeHH (COBEPIIEHCTBA).
IlosToMy B rpynme mparomeHHHX KaMHEH Ha IepBOM MecTe
CTOUT «KPaCHHH Ax0HTY (py6uUH), a B TPyNIe MeTalI0B — 30-
moro (cToAmywo meped 30I0TOM PTYTh BEpyHE cumTaeT He
MeTajlJIoM, & «MaTepbi0 METAJJIOBY).

«Mmgrepasorua» cocrouT m3 AByX uacteit: «O mparomen-
gpx kKamEAxy n «O merammax». MmHepamsl mepBoit TacTu
Bupyru o6begunHser B ciepylomue rpynmsl: 1) «kpacHbie
KaMHEHO» — AXOHT W (TOf06HEIe eMy» — Jlal U IpaHaT; 2) ca-
MEle TBepAble KaMHA — alMa3 U HagaK; 3) IPOH3BeleHud
MOpA: KEeMIyT, KOpal, HmepiaaMyTp; 4) rpynma «3eleHEX
KaMHe#l» — H3yMpyn W Domo6HEe eMy; o) IDyOOa KpeMHe-
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3eMa: CepHoJHuK, OHHKC, TOPHHE Xpycralb; 6) omarb cumHHe
¥ 3ellecHEle KaMHH: Ja3ypHUT, MalaxuT, HeQpHUT; 7) BemecTBa
OPTraHMYeCKOI'0 IPOMCXOKAERMA: rarar, acdaabT, gHTaph
m Op.; 8) He AparomeHHBe KaMHH: FeMAaTHT, IeM3a H Jp.;
9) mCKyCCTBeHHEIe BeIeCTBa: CTEKJI0, aManb, dapdop, ria-
3yp5b.

Bo BTOpo#l YacTH ONMCHIBAIOTCA METAJJIEl ¥ CIUIABHL.

Hak BmamM, pacmpepenenme MaTepmaia BHYTPH KHUTH
B OCHOBHOM NOTUMHEHO TPAUINM, ONHAKO -HaMGOIBIINIA WH-
Tepec A HAc MPEeACTaBIAIT KaK pas Te MecTa, rae BupyHnm
OT Hee OTXONHT, W Te COOGPa)KEHHA, KOTOPHIMH OH IPH 3TOM
PYKOBOACTBYETCA.

CorsacHo Tpagmuum BHa9ale CIENOBANO OMACHBATEH KaM-
HHE OJHOTO I[BETA, T. 6. KPACHHY AXOHT W «HONOOHEIE eMy»,
3aTeM CJIeqyOIMUA 32 HUMHA II0 OIKajie «COBEPIIEHCTBAM FKEM-
9yT, a DOTOM HepedTH K AXOHTAM APYrux nBeroB. bupyuu e
paccMaTpHEBaJ BCIO IPYNOY AXOHTOB, a 3aTeM YyKe «IOH0OHEe
EM», HCXOLS W3 TOTO, 9TO SXOHTH BCeX IBETOB ONUHAKOBO
TBEPAH, GIM3KE DO yHEARHGMY BeCy, BCTPEYATCA B OMHUX
H TeX jKe MeCTODPOMKIEHUAX W MOTYT GBITh pasidmIHO OKpa-
MeHHHMHE Ha PA3HBIX YyYacTKaX, T. 6. pacupefelsal MaTepuad,
V9UTHBAasA COBOKYIHOCTH pAa3JIUYHEIX CBOWCTB MUHEPAJOB.

3a AxoHTaMHm paccMaTpUBAeTCA HE YKeMIyT — BemecTBO
OPraHWYeCKOT0 IPOUCXOKIEeHHUsA, a aiamas. «CBA3bL Mexmy
oM [ammasoM] m axourom,— mmcam Bupymum, — mamboiee
TeCHasg B OTHOIIGHWYW KPEIOCTH, TBEPHOCTH, HAXOMICHHUA IO
COCEeZICTBY B CBOMX MECTOPOKIEHHAX M CBO#icTBA mobesKmaThb
JPYTHE KaMHU CBOEH CHOCOOHOCTHI0O CBEpIHTH W pes3aTh» .

3a aaMasoM ONHMCHBAETCH HAyKHaK, KOTOPHIM «IIOMOTaeT
alMasy OpHu MIn(oBKe W IOJUPOBKE, & B HEKOTOPHIX CIY-
9asax m 3aMeHserT ero» 2. VI xoTs MBI He BCTpewaeM B TpPaKTaTe
OPAMEX YKAa3aHHH, MOMKHO CIHTATH, 9TO OOHUM U3 IOBOMOB
K TaKoMy HOBOMY mogxony Owuim paGorei Bupyrm mo ompe-
OeleHHI0 yAeJTbHEIX BecOB, Ha OCHOBAHHM KOTODHIX yCTaHAB-
nuBanach OIM30CTH BHENTHE HEMOXOJKHX APYT HA Apyra MH-
HEpaloB W pasimide BHEIIHE CXOMHBIX.

3amedaTeabHO ero 06'beAWHEHNE BCEX MUHEDPAJOB TPYIIIEL
KpeMHe3eMa, TaKKe, BePOATHO, CHeJaHHOE M3 CO00pasKeHUH:
OIM30CTH YAETHHEIX BECOB M COBMECTHOI'0 HAXOMKIEHUS B Me-
cropoxnenuax. W xora moumTkE BupyHEm ycoBepmeHCTBO-

! «Munepamorusy, crp. 81,
¢ Tam e, cTp, 94,
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BAaTh TPATUOHOHHYI0 KRIACCHPUKAMUI BeChMa HECOBEPIIeHHE,
OHN OBLIE MOPOKAEHHl CTPEMJIEHWEM K YCTAHOBIEHHIO BHYT-
PeHHeH CBA3W ABIEHHH W MX MOKHO PACCMaTpPHBAThH KakK 3a-
YaTKU €CTECTBEHHOU KIaCCHQUKAUN MUHEPAJIOB.

He orpammamBasch KpUTHYECKAMM 3aMETaHHAME IO IOBO-
Iy CyeBepHil, MEICTHIECKEX W aIXWMHAYeCKUX IpeNCTaBICHNUH,
Bupynn, onmpasce Ha maHHbe HAGIOAEHAA 1 SKCIOPAMEHTA,
XOTS M BeChbMa KPaTKO, M3IOKHUI CBOW JOBOJBHO OIpEeIeH-
HEIE B3TJAMLG Ha MPOUCX0AeHre MaHepanoB. OH GHII CTOPOH-
HEKOM BOJHOTO WX HIPOMCXOMKJEHWUSA, T. . CIMTAN, UTO MH-
HepaJabl 06pasyiTCA MyTeM BHINEIEHUsA KPHCTAILIOB M3 BOJ-
HHIX PAcTBOPOB U 3aTBEp/eBaHUsA [JIUHE W JPYTUX BEIIECTB.
9TV mpeACTaBIEHNA 3aPOSUINCE eIIe B [PeBHOCTH, HAIPHMep
TpeKH CYHTANM TOPHBIA XPyCTalb CHIBHO 3aMep3IIHM, OKa-
MeHEeBIIUM IbAoM. BupyHm Ghir 3HAKOM ¢ 9TUMH IIPE/CTaB-
JeHWAMH, OJHAKO MOHHMAJ MX He CTOJb IPUMHTHBHO U He
CYMTal XO0JOf OCHOBHO#W mpmumuoii orBepmeBarma. OcoGoe
BHUMaHWe OH o6paman Ha (aKTs BHIEIeHHA MHOHEDAalbHEIX
BeMecTB U3 MCTOYHUKOB, U IO «OKaMeHeHIeM» BOIH ITIOHAMAJ
BHI[eJIEHIe PACTBOPEHHBIX B Heill BemecrB, T. €., TOBOPA CO-
BPEMEHHEIM A3LIKOM, KpUCTaqamsanuio coxei. [lokasarexs-
cTBOM BogHoro ofpaszoBaHMsA MEUHEPaAZoB BupyHm cumral
BRJIIOYICHEA KAeJb KATKOCTE! BRPHECTANIaX . «Bece mpospadntie
MUHepPaJbl, — ACAJ OH,— B OCHOBe CBOeH — TeKydme RuUJ-
KOCTH, KoTophie okaMenenn. Ha 570 Te6Ge yrassBaeT Halmdume
B HAX WHOPOMHHIX IpHMeceil Bpofge My3HPHKOB BO3TyXa, Ka-
mesb BOABI, JUCTHEB PacTeHWH, KyCOYKOB fmepesa... Bearas
FRATKOCTD, IOCKOJbKY OHA B TEKydYeM COCTOSHHH, HYKNLAeTCA
B cocyfe, KOTODHI 3amep/kuBal Gbl ee I He faBal OH eif pac-
TEKaThCA M0 TeX HOp, MOKA OHA He 3aTBepHeeT W He IMOTepAeT
CImoecoGHOCTH Tedhby 1.

Mo «oxamenenmemy BupyHum moHMMAal W 3aTBepleBaHne
OepBOHAYANBHO IIACTHIECKOro . BemecTBa (Hampmmep, TIiIH-
mh). «U Tak ske Kak CymecTByeT KaMeHemas Bofa, OBBAIOT
¥ TINHH, KOTOpPHe OKaMeHeBAalT OT BeTpa M BO3ZyXa» ’.
Taroi# orBepmeBme#l TimEoi Bupyrum camran Guposy. Ceou
PACCYKIeHAA OH HOMKPEIUIAN MHOTOIMCIEHHBIME CCBIIKaMH
Ha CBeJeHHA, I[OJYdYeHHHe OT OPAKTAKOB TOPHOTO [erna.

CperHeBeKoBLe MIHEPAJOTHIECKUE TPAKTATH 0673aTelb-
HO BKJIIOYAKT CBEJEHHUA 0 MECTOPOKIeHHAX MUHEDAJO0B U Me-

1 «Munepamorus», ctp. 39.
2 Tam :xe, crp. 180,
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ranmoB. Ho cBemenmsa BupyHEm mpemcTaBIAxIOT 0COGYI0 IeH-
HOCTh [jif HCTOPHKOB, TaK KAaK COJAEPKaT W JIUTEpPaTypHHe
JAHHBIE He JOMEIIAX [0 HAC WCTOYHMKOB, W PAacCCKa3hl CTa-
pareiell, KynmoB, I0BeJIUPOB, a I0 00MINI0 I reorpaduIecKont
TOYHOCTH 3HAYUTEIBHO IPEBOCXOAAT BCE, UTO OBLIIO M3BECTHO
oo Hero. BupyHu HaskHBaeT He TOJIBKO CTPAHY WM 06JIacTh,
HO IPUBOIAT TOYHHIE CBEIEHUS 0 MECTOHAXOKIEHAN PYIHAKOB,
HasBaHuA GAU3IeKaluX CeIeHUA KaK JIMIHO €My W3BEeCTHBIX,
TaK U DONYYEHHHX W3 JHTEPaTypHHX ucTouHmKoB. OH omm-
CHIBAeT CTaphle, MIMPOKO M3BECTHEIE 061acTH MOGHYHN KamMHeH
B Nugmm, ua [lpwn-Jlanme m 8 Appure u, 970 0C06EHHO EHHO
IOJIA HCTOPUU TOPHOro [gejia B Hamledl cTpaHe, JaeT TOTHEIE
¥ mOgpoOHbIe CBeNeHUA 0 MECTOPOKASHUAX W TOOHIYEe [mOJe3-
HHX HcKomaeMbix Ha Teppuropum Cpemmeir Asum m Haskasa.
BupyHrm OpUBOAWT JaHHBE O MECTOPOIKIEHWAX Jasypura,
ropHOTO Xpycrans, Omprossl, Hedpura, rarara, Hedrm, ac-
Gecra, pTyTH, 3ejesa, MeNH, 30J0Ta, cepebpa W pAma ApY-
IruX MAHEPaJIoB, yIIOMHAHAET O f00bYe TOPHOro XpycTansa B Ap-
MeHmu m sHTapsa Ha BamxtmiickoM Mope.

B oramume 0T m3BECTHBIX CPESHEBEKOBHIX MUHepPaloOrmde-
CKHUX TPaKTaTOB, KOTOPHE, KAK IPABMUI0, HE COOOIAIN O CIIO-
co6ax Mo6HBaHNA U 06pabOTKH MeTaJjioB M MUHEpanIoB, Bm-
PYHE OPHBONHUT MOAPOGHEIE CBEeHHS O e0JOrHIeCKUX YCJIO-
BUAX 3ajJleTaHWA MHHEPAJOB M PYA B cmocobax mX JoGHYH.
Hanpumep, oH mompoGHO OmHCHBAaeT ABa cmocoba [OGEHTIH
GaraxIIaHCKOr0 JIajka: OPOXOJKOHM IIaXT W HOMCKAMM Ha IIO-
BePXHOCTH Cpeu meGHs B yIeldbsaX Ir'op U B CeJeBHX HAHOCAX,
coobmaer 06 aMalbraMH3aMUE 30J0TA PTYTHIO H3 IECKA
¥ [JIaKa, 0 IPAMEHeHWN MEJIBHWUI W TON9eH [ npobieHHA
pyn.

Bupynu 6bl1 X0pOIIoO 3HAKOM € TeXHOJoTHed ofpaboTK:
KaMHell ¥ cO 3HaHHEeM Jela OUCcal O MIN(OBATBHEIX Mare-
puajiax, 06 orpaHKe, MeXaHWIECKOH W XMMEIeCKoH o6pabor-
Ke, oKpacke. Ero cBemenusa, MOJKHO CKa3aTh, B3 MePBHX PYK.
N3BecTHO, 9TO 0H He TONBKO HaOGMIOTaX Hpolecc 06paboTKE
MHUHEpPaloB B MaCTEePCKHX pPeMeCIeHHUKOB-I0BeJHPOB, HO
4acTo caM IPHHUMAJ yJactme B 3Tod pabore.

Oco6oro BHEMAHHA 3aCIyKHBAlOT CBemeHWs Dupynm o6
06paboTKe xeme3a, 06 M3rOTOBIEHAM MedYel y pycoB. ITm
CBOeHNA IO3BOJAIT MO-HOBOMY NOJOMTH K HCTODHHE «Ja-
Macckoity cranu !. BayHoe sHaYeHme 1A HCTOPHKOB MMEIOT

1 CM. B. Koawun. Heckonbro 3aMedanuil Kk riase «O sxeese» MHHepa-
JorEgecKoro Tpakrtata bupynm.— «KpaTtkme cooOmenna u-Ta
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CBeleHMA 0 NOpPUMEHEHUN KaMHEli B TeXHHKe W MeJUIUHE
Z 0co0eHHO JaHHBEE O TOPToBie mMm (TapHQH X OpaBHIa
ONEHKN KaMHeHl, IO KOTOPHIM MOKHO CYIHTH O ImEeH006paso-
BAaHNE B CpelHHe BeKa).

B «<Munepanornm» npusefens TaGINIb MeH HA H3YMPYIEL
mKeMIyT ¥ npaBmio oneHku axonta: «[Ipm ymBoemmm Beca
KaMHS CTOMMOCTH €ro yBeJMYHmBaercsd B UYeTHpe pasa» 1.
Hannsle Bupysn — eqwHCTBeHHBI! HCTOYHHUK CBEJEHUI O Ie-
HaX Ha KaMHH B ero smoxy. Ilociie Hero sTotT Bompoc B BOCTOT-
HOM IWTepaType HHKOIMA HE OCBEMAJCA C TAaKOM MOJHOTOM.

WsnomenHoe mosBosser cpenarh BHBOL, 4ro «MumHepa-
JOrmsa» — IPOW3BENEHNE MCKINIUTENBHOE U N0 OOMINI0 aK-
TH9eCKOT0 MaTepuana, ¥ I0 KPATHIECKOH OI[eHKe HCTOYHUKOB,
¥ IO METOAWYEeCKUM YCTAHOBKAaM aBTOpa. bupyHum B m3BecTHOU
CTeNEHN MOABEN MTOI COCTOAHWIO TOW HAYKH M YKas3al IYTH.
ee MaJbHEHIEro pasBHTUA. KCTeCTBEHHO, ITO 3TOT TPAKTAT-
0Ka3aJl 3HAUMWTENbHOE BJINAHWE HA Pa3BUTHE CPeJHEBEKOBOH
BocToUHO# MumHepasormu. Ilyrm sTOro BAMAHMA TpoCIeRHI
A. M. Benenunkmit. OHO cKa3zamoch Ha TBOPYECTBE TAKHX
KPYDHEADINX YIeHHX BOCTOYHOTO CpeqHeBeKoBbs, Kak Omap
Xaiiam (XI8.), Xasumm (XII 8.), Hacmp ap-Hum Tycm
(XIII B.). Tparrar XafiamMa 06 ymeXbHEIX Becax MpeICTaB-
nAeT Cco60M ManbHEHDIWiA CYOeCTBEHHBIA IIar B pa3BUTUH
MeTOZOB, BHpaboranunx Bupyrn. X a3uan, B KHATE KOTOPOTO
mompo6HO paspaGoTaHa TEOPHA B3BeMMBAHUA (B JaCTHOCTH
¢ DOMOIOBIO ONpefeNeHHWs INMEeHTPOB TAMECTH W PaBHOBECHS
HJIABAIMUX TeN), IM0JAb30BajCA OIS ONMpEIeNeHWA 06HEMOB
KoHmuecKuM cocyr«M Bupymm. B «Huury BecoB mympoctm»
BKJIT0YEHH OMUCAHUS BOCHMHE OCHOBHHIX JPAroIeHHBIX KaM-
Hell, B3ATee n3 «Munepamornmy. B MmHepasormuecKoM Tpax-
tate Tycm B KauecTBEe OCHOBHOTO HCTOYHMKA HCIOJIB30BaHA
«Murepanorusa» Bupynn, o weM MOMKAO CYIUTH U IO CCBIIKAM
7 IO caMoOMy XapakKTepy Texcra. Lak, pasmel, HOCBAMEHHHBIH
OIIpeNelIeHN0 YOEIBbHBIX BECOB, CONEPKET MHOTOYUCIEHHEIE
ccoiikm Ha Bupynn. [lannsie Bupyrw, monydeHHEe U3 TPaK-
rara-‘Tycn, mcnosb3oBan ussectuslt yuensir X1V B. Xampgan-
nax HKaspmeH, BRINYEB WX B MHWHEPAJIOTHYECKHH pasmel
cBoeit KocMorpadmm, KOTOPHIE COHEPIKUT TAaKKe B3aMeTKY
00 yOedbHBIX Becax ¢ HemOCPeICTBeHHOW cchiikoid Ha Bm-
pyuu. B XV B. npsamoe snusnume Bupyrm MoskHO BHUOeTh B

mgTopnn MaTepHaNbHON KyAbTypED, T. 33, M,— JI., 1950, cTp. 139—
152.
! «Mnrepamorna», crp. 48.
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coumnennn Myxammenma mGH Marcypa «l[)xaBaxup-mamey,
KOTOpPHY IIHPOKO MCHIOAB30Bal «MwmHepasormmo» @ Tpakratr
06 ymenbubix Becax. Cenika Ha Bupynnm B akckypee 06 yens-
HOM Bece MPAarOleHHBX KaMHeH COJepyKUTCA B KHHUTe WC-
ropurka AGy-m-Qamma Anmamm (py6exx XVI—XVII =s.),
NMOCBAMEHHON MMIepny WHAWACKOTo maxa Akbapa; sTa KHH-
ra B EBpome crama msBectHa B Hawzane XIX B.

Ogmarko rpynma asropoB (ar-Taddamm, ax-/ uMumixm
® [pyTHe) DOJTHOCTHI0 NTHOPUpOBaia Tpyn Bupynun, necmorpsa
HA TO YTO OH HECOMHEHHO GBI WM xopomo m3BecTeH. (Xa-
PaKTepHO, 9TO B HX COYMHEHHAX BooOme HeT paszmerna o0
VOeIbHHX Becax.) JKCHepPUMEHTAIbHEY MeToR Bupynm m ero
HayYHble OPUHINNIE TPOTHBOPEIMIY OCHOBAM IMapuara d Gbi-
QM BeChMa ONACHH AJA mcaama. B 3ToM cilemyer mckarh mpu-
9uHY BpasKae6HOTO OTHONIEHWS K MUHEPAJIOTrHIeCKHM COTH-
mennsaM Bupysm. UMenno mostoMy Gojiee monynApHOH Gblia
coflepyKamas MHOKeCTBO (aHTACTHIECKUX CBEIEHHN KHHTa
mceBRo-ApHCTOTENsI, KOTOpasA OKasajlach (ojee MpHeMIEMOH -
I [IA cpegHeBeKoBoi KEBpombl, HaxogwBIelcs TOrga emie
B IIIeHY cyeBepHGLIX mpexcrasiaenmit. H ToMy ke He ciemqyer
3a6HBAaTh, HACKOJIBKO HempepeKaeMbIM OBUI B TY SIOXY aBTO-
purer Apucrorensa. ItuM MOKHO 00bACHWTH, mouemy «Mu-
HepaJloTHA», KaK W [JpyrHue coumHeHHA BupyHm, ocraBajsach
Hem3BecTHO# B 3amapgmoit EBporme.

2. ®@apmakrorHosmsa

Hayry o aerapcrsax Bupymm ompepenser kak sHaHme
MPOCTHIX JIeKAaPCTBEHHEIX CPEJCTB 10 UX PojgaM, BHgaM U Qop-
MaM, a TaKJKe KaK COCTABIEHUE CIOMKHEIX JeKaPCTB II0 U3BECT-
HBEIM PeIenTaM HWIH COTJIACHO MPEeIUNCAHUI0 3aCIyKUBAOMIET0
OOBEpPHsA W NPABUIBHO [EHCTBYIOMEro HCCIeN0BATENA.

Ha cpepmesexoBom Bocrore dapmaxor=osmsa cuumramach
mepBo#l CTYHEHBI0 MENHWIWHEI, KOTOPYH 00sA3aH H3yIUTh
Oymymui Bpau. Bupysum BRipenser mse cragmu B H3yYeHHH
3TOM HAYKM: «BOCHPHATHE HOHACIHIIKE... ¢ HOMOIIbBI 00y-
9eHNA W 3HATOKOB) W «MJIHTENbHAS IIPAKTHKA, ITOGE (OPMBI
JIeKapCTB, WX BHUJ W KaYeCTBO 3ameYaTiielNck B IPHPONE
(dapmarorrocra)... Bpazam ke momoGaeT coBepIIeHCTBOBATH
3T0 HMCKYyCCTBON» L.

} Hur. mo: Y. H. Kapumos. Kurab ac-Caiimana («DapMaxoTHO3UAY)
Bnpyzzn. Apropedepar HoKTopcKo# muccepranum. Tamkent, 1971,
cTp. 4,
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Cosnasasa «Dapmarkoruosmioy, Bupyrm msyumn orpoMryio
INTepaTypy, HANMCAHHYK B TeUeHWe HOYTH IOIYyTOpa TEHI-
cagenernii ygennmm ['penwmm, Puma, Wamwmm, Ilepepmeisn m
Cpepreit Asun. Ou yomommraer 0koio 250 aBTOpoB, He TOILKO
Bpadel W eCTECTBOMCIHITATENEH, HO I reorpadioB, HCTOPHAKOB,
¢umomoroB m moaToB. llpomsBegenws MHOrMX W3 HHX He
COXDAHWINCH, TOITOMY CBeJeHUs DBHpyHW OpefcTaBIAIOT
0co0BIfl WHTEpeC [is HCTOPUA HAYKH.

Bupysn nprBonmT o6mupuse nsBiedenns us Tpyna «O me-
KapcTBeHHHIX cpefcrBax» rpexa [Humockopmma (I B. . 3.),
IepedncigeT BOCEMb COYMHEHUN 3HAMEHHUTOr0 PHMCKOTO Bpa-
u9a, aHaroMa m ¢apmaroxora I'amena (II B.), msBecTHEX eMy
B TIepeBOjaX Ha CUPHHACKEN W apabCKUil ABHIKE, MUTHPYET
opHOTO W3 Hamboiee KpymHHIX mocie ['amena Bpaueit Opuba-
sua (IV B.), Tpymsl KOTOPOTo GBI XOPOINO H3BECTHE B CTpa-
Hax mcaama, Asuma Amupmmiickoro (VI B.), asma (VI B.)
M KOMMEHTApH#i K ero KHHWIe H3BECTHOr0 Bpada # QHIO-
coa, coBpemeHHumKa Bmpymm AGy-n-Xaiipa ubu an-Xam-
Mapa.

W3 apa6oAsBYHBIX aBTOPOB YIOMWHAKTCA COYMHEHHUS
H3BECTHOTO mepcuickoro Bpada IlxubGpmma u6e Byxrwemry
(VIII —IX BB.), marp pabor Bpaua m3 [[sRyHmmimamypa ubH
Macaseiixa (IX B.), ofHOTO M3 HHUIEATOPOB IepeBofa Ipe-
YeCKMX HAYYHHIX COYMHEHWH HAa CHPHUUCKUHA ¥ apabCcKui
ASHIKE, TPH TPAKTATa er0 YIeHHWKA, Bpadya U U3BeCTHOrO Iepe-
Bogumka Xymeitna m6H IMcxaxa (IX B.), «Kumra o xummn
OnaroBoHmiiy 3HaMermToro ¢ummocoda amr-Kumgm (IX B.)
u «Hunra o pacrernmax» AGy X aaudn apn-Iurasapu (IX B.) —
OJWH U3 OCHOBHHX HCTOYHHKOB «DapMaror€osmumy.

CaMBIM Hafie/KHEIM W aBTOPHUTETHHIM MCTOYHHKOM Bmpynm
CIHTaeT TPYLH KpYyHHe#mero Bpada W XWMHKA CPeJHEBEKO-
Boro Bocroka Myxamvena wu6u 3axapmm Pasm («apcras
MequIEHEAY, «[BeHamaTh KHUI» D0 aJXWMUA K IP.) X CBOErO
KOJLIETH H COBPEMEHHHKA, Bpada M eCTeCTBOMCIBITATEJNS
A6y Caxia Macumxm.

Tax sxe kax B «Munepanorumy, Bupynn mpuBoguT HasBa-
HHOA OOUCHBaeMEX BeMECTB HAa MHOTHX sA3bKaXx. TouHYyIO me-
pemavy WHOASHYHBIX HAYYHBIX TEPMUHOB OH CUUTAN OJHON
U3 OCHOBHHX 337]a9, PYKOBOACTBYACH He TOJIBKO JIMHTBHUCTH-
9ecKUMHI cOOOpasKeHAAME, HO TJIABHHIM 06pa3oM TeM, ITOGEHL
00IeTYUTh NPAKTHIECKOe HPUMEHEHWe TOCTHIKeHHH HAYKH.
OcoGoe 3Ha9eHme 9TO UMENO IJIA MeTUIMHCKON JIHTEPATYDHL:
B Hell OHTOBANO OrPOMHOE KOJWYeCTBO HA3BAHUU JEeKapecTs
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Ha PasHBEIX SA3HIKaX, I 9aCTO OMHO M TO K€ HasBaHWe OTHOCH-
J0Ch K COBEPIIGHHO PasHLIM BemecTBaM.

Bonrmoe Bummanme Bupynm ymenmnm xapakrepucTHHe
TexkapcTBeHHHX pacrenmit Cpemneit Asmum. «...Ecam 6m B Ha-
muXx cTpamax oxasaica [lmockopungu morpatuia Ol CBOM yCH-
I7s Ha NO3HAHWE TOTO, 9T0 MMEeTCS B HAIINX ropaXx W B Ha-
MuX CTeNnAX, — oucad Bupynm, — To Bce TpaBel UX cTaid GBI
JIeKapcTBeHHEIMH, [a He TombKo] Te, KoTopHIe cobmparTca Ha
OCHOBe [ammb] omeiTa B KadecTBe WCIENAINET0 3€IHA.
A T0, 4To 3amagHEIE CTpPaHH TPEBOCXOMAT [Hamm cTpamsi]
noK0GHHIME BeIIeCTBAMY M UAYT BOepenu Hac [B ux mayvennn],
TO 3TO HPOMCXOAWT M3-3a 3ACIYKUBAIOMEro GJIarofapHOCThb
yemnua nx (y4eHHX) KaKk B TEOPHE, TaK M HA HpaKTHKe» 1.
Omnpegenns B OpeIuCIOBHE K BBEIEHHI0 KHUTHW 3a4a9d W MEC-
To ($apMaKOTHOSWEM B pPANY OPYTHX HAYIHHX AUCIULINH,
Bupynm ocramaBimBaerca Ha HOPOHMCXOMKIEHAM CaMOTO Tep-
MHUHA «papMaKOTHO3HM» (calimaHa), KOTOPHH BO3BOAWT K MH-
OUACKOMY TePMHUHY <«JaHOaH» (CAaHZAIOBOE [EPEBO).

Bo Il rnaBe BBemeHua npuBegeno mogpasaeleHne JeKapCTB-
HA TOPOCTHE U CIOMKHbIE M PacCMaTpPUBAETCA BONPOC O B3aH-
MOMIeACTBUH YeI0BEIECKOT0 OpPraHM3Ma ¢ OUOel, JeKapcTBa-
MH ¥ agamd. Bce mexapcTBeHHBIe BemecTBa OH JeJUT galee
Ha pacTUTelNbHEE, JKUBOTHHE U MuHepaibunie. Beero B «@ap-
MaKOTHO3HM» YIOMHHAeTcA OKoio 7950 BHIOB pacTeHUi,
101 nexapcTBO EBOTHOTO Impomcxoxpenaus, 107 MmEepamsb-
HEIX BemecTB m 30 HasBaHUH CIOMKHBIX JEKapCTB, IIaBHEIM
06pasoM IPOTHBOAMUIA.

B III ruase BBegenmsa Bupynum o6Geysxmaer Bompoc o 3a-
MeHe OJHWX JIeKADCTB NPYyrMMHU, TOBOPHT O POJH PAa3HEIX Ha-
POIoB B pasBHTHH (APMAKOTHOSHM M HAYKH BooOme, momdep-
K#Basg 0c000 BIMSHHE IpPeYecKOdl HAYKU W BHAYCHWE WHIWM-
CKUX sMnmpmIeckmXx meromoB. B IV m V rmaBax oH ¢opmy-
JEPYET CBOe OTHOIIEHMWE K apalGCKOMy U IepCHACKOMY A3H-
KaM Kak S3BIKAM HAYKH.

ITaparpade — onucanms JTeKapCTBEHHBIX CPELCTB—Pacio-
JIOJKeHEl B an(aBUTHOM MOPANKE M PasiWIHH 0 00BeMy: OT
HECKOJBKHX CIOB [0 HECKOJNbKUX CTPAHHUI B 3aBHCHMOCTH
OT BHAUEHUA JeKapcTBa. VHorma ommcanme COIPOBOMKIAETCA
9KCKYpPCAaMF B pa3iWIHbe 00JACTH 3HAHWH TOr0 BpeMeHH
I CTHXOTBOPHHIMH BCTaBKaMé. 10, 94TO MHOTHe maparpagsl
COCTOAT BCEr0 M3 HECKOJIbKWX CTPOK, 00BACHAETCA, MO-BU-

1 Hur, wo: A. M. Beaznuykuil. Yras. coq., crp. 290.
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IUMOMY, TeM, 9T0 BUpyHEH He ychmel OTpeaKTHpPOBATh BCE
maparpasl KHUTH, KO MHOTHM W3 HHX OH, BePOATHO, Hpef-
monaraj 06paTHTHCA BHOBb M IIOHOJHHTH MX HOBHIM MaTe-
pHalOM.

BonpmuacTBo maparpagoB DOCTpOEHO IO 00IMEMY IIAHY.
3armaBue mpecTaBisgeT co6oil o6meynoTpebuTenbHoe B apab-
CKOM MeIUIMHCKON JIATepaType HasBaHWE NJaHHOTO BemecTBa.
3aTeM HOYT ero FpedecKoe, CHPHUIICKOe, HepCHUICKOe, WHIWii-
CKOe W IpyrHe HasBaHWA W 00bACHeHMe apaGCKOro TepMHHA.
Ianee cienyloT BHeIIHee ONWCAHME BeIMEecTBa W €ro pPasHO-
BUHOCTOM, MECT ero [OOGRBAHAA W CBENEHHMA O ero 3aMeHHTe-
asx. Ilo vuenuo Bupynu, BakHO He TOJBKO HasBaTh 3aMe-
HWTeIbh, HO W YKa3aTh CmOoCO6 ero mpmMeHeHWA (OHUTHe,
BTHPAHHA, KOMOPECCH, OKyPHBAaHMWE H T. [.), & TaKKe IpH
Kakux O00JIe3HAX OH IPHMEHAEeTCA: 3aMeHHTEeNh HIPUHOCHT
O3y TOJBKO IPOTHB ONpENENeHHHX GoJe3Hel W mpwm oI-
pemeiienHOM cmocobe mpmMmeneHma. «Majo Jrogel, — nmcal
Bupynm, — o6pamaer BHEMaHWe Ha 3TO HCKYCCTBO, M HO3TO-
My [3amenal ocraerca GespesylnbTaTHON M HeszaBepIIeHHON» 1.
Bupynu onmmchBaeT W paiioHHl PACOpPOCTPAHEHHA IEKaPCT-
BeHHHIX BemecTs: B «DapMaKorHO3HM» YKa3aHH reorpagude-
CKHe IYHKTH, I[[e BO3IeJbBAOTCA UIKN PACTyT B AHKOM BHIE
Te WIIW WHEIE PACTOHUA, OOMTAIOT KUBOTHEIE, JOOGHBAIOTCA MH-
Hepannl. Kpome Cpenneir Asum, Upana, Apranucrana n Wu-
mum ymommuaoTca Apasmsa, Adpura, Kumrair, TuGer, Bup-
ma, HKamGomma, Mamaiicku#i apxumnpemar, Hasxaz, Mamas
Asua, I'penusa, Uranma, Wcnammsa, ocrpoBa CpemmseMuOrO
Mopa — B ofmelt cumoxBocTH okKoao 400 reorpagmueckmx
HasBaHmit. Ha ocHOBaHME 5THX CBeIEHUII MOMKHO CYQHTH O
paiioHax BO3MENbBAHAA KYJIbTYPHEX PAcTeHUH B Ty SHOXY.

B oramume or GoJbmMuHCTBA AHAJTOTHYHEIX BOCTOYHEIX
tpakTaToB «DapMaKOTHO3HA» He CONEPIKAT CBEIEHHH O CBOM-
CTBaX paccMaTpPWBAeMBIX BEIIECTB, 4TO, BO3MOIKHO, 00BsAC-
HAGTCA He3aBepPIIeHHOCThI0 TpakTara. OCHOBHOE BHEMAaHUe
YIenserca OmpeaejeHni0 ONMMCHIBAEMOT0 BEIIECTBA, YCTAHOB-
JIEHUI0, M3 KaKOr0 PacTeHMA, JKMBOTHOTO WIK MHHEPaaIa OHO
IMONIy9eHO, A TAKMe ero 4HCToTe U J0oOpPOKadecTBEHHOCTH.
IlucrMeHHbBIe W yCTHEIE HCTOYHHKE BupyHE Beerga JOMONHAET
JaHHHIMH COGCTBeHHHIX HaGmromenmi. Mcxoms m3 HEX, 0H
KPUTHKYeT ¥ HCIPaBIAET APYTHX ABTOPOB.

! lur, wo: ¥, H. Kapumos. Yras. cod., crp. 28,
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Hexoropre Habmomennsa BupyHm mpefcraBagioT 3HAYH-
TeJNBHHIH HHTepeC IS HCTOpPUE Haykdm. Hampumep, oH xopo-
IO 3HAJ, 9YTO KepMeC, KOTOPHM I'PEKU CIATAIH 60JIe3HeHHBIM
HapOCTOM KOUIEHWIBHOrO Ny6a, Ha caMoOM Jlelie — HaceKoMoe.
Jxcrypcn DBupyHm copmep:xaT MHOrodmcIeHHBe CHeIeHHS
9THOTPa(PUIECKOT0 XapaKTepa M SIBIAITCA HEHHBIM HCTOY-
HUKOM IpH M3yYeHUW HCTOPUHU KYJIbTYPH HapomoB BocToka.

Buonornn m MenumuHe HOCBAMEHH TaK:Ke HECKONBKO He
OomegmInX [0 HAC OTAEIbHBIX coumHenumid Bupymm: «HKanra
0 gymecax NIPHUPOAE H HUCKYCCTBOHHMX NUKOBMHAX», «Ile-
peBox mEpmiickoir kHmrm <«Hamaspey o GoxesHax, mpo-
xomsimux c¢ ruameHmem» m gap. Opgmako «Dapmarormosmion
MOKHO CYATATHh OMHUM U3 KPYIHeAAX NaMATHHKOB HAY-
kx Bocroka: sro HamGoiee MOJHOE Ha CPETHEBEKOBOM
BocToke ommcanme meKapCTBEHHBIX CPEICTB, I BMECTE C TeM
. B 9TOM TPyMe MOCTaBJIeHs U PeIIA0TCA MHOTHE TeopeTHIecKue
npo6ieMEl MeTUIUHEL.

«@apMarOrHO3UA» pPasmeiuiaa cyqb0y MHOTHX COYMHEHUH
Bupynn: megukn m papmaromorn XI —XIII BB. ma mee me
cceinatorea. [aske Gompmoit mognrareab BupyHHU, n3BeCTHBIN
Bpad¥, uctopuk u puiocod X111 8. A6y-n-Qapamx (Bap Iopeit),
KOTODHIi TepeBe Ha CUPUUCKUA A3BIK HEKOTODHIe MEIWIMH-
ckme counmuenus UGu CumubI, 09eBMIHO, HAMIET0 He 3Had 06
9ToM coumHeHuu. Toxbko B 6GubimorpagmueckoM TpakTare
Bpasa m mcropmra XIII B. U6n A6m VYcaiibm'm Bmepsbie
Bcrpedaercs ymommHamme o «Dapmarornosmmy Bupymm m
KpaTKo M3J0KeHo ee comepskanme. B XIV B..ee mupoxo mc-
monssyer kKommenratop M6H Cmusl ac-Camumm, pomoamas
OTPHIBKAMH W3 COYMHeHHS BupyHm HexoTophle mecta «Ha-
mona megumuuby. B XVII B. «@apMakoraosmioy yonoMmuHAaeT
B cBoeM OmGamorpadmaeckoM ciaoBape Xamuorum XaamQsl,
B XVIII—-XIX BB. ynmomMmuammsa O He# BCTpeYawTCA B
TepCHACKAX COYMHeHHAX o0 JexkapcTBax. B Espome sxe.
BILIOTH 70 Hawana XX B.-He 3HAJIA 00 5TOM BHIZAIOMEMCH

tpyne Bupysnm.



I'masa Bochpmas

I'ymannraproe nacmenue

O BupyHu 6oblie H3BECTHO KaK 0 MATEMATHKE W 6CTECTBO-
mcOwITaTeNe, ONHAKO WCKJINYATENbHASA HAayYHAsd JI0003HA-
TeJIbHOCTH, HoOpPOCOBECTHOCTH B cOope M W3JIOMKEHHH MaTe-
pHAaJoB, OTPOMHAS SPYLOUIUA MO3BOJMIN €My OXBATHTH IIN-
POKHI KPYr HayIHHX Opo6jeM, B TOM YHCIe MPOOJIeMEl mC-
TOpEY, QUIOCOPME W (PUIONOTHH, KayKOOM M3 KOTOPHX OH
DOCBATHI CHEIWANbHEIe coumHeHmsaA. Hpome Toro, Bo Bcex
ero (QyHIaMEHTAIbHEIX COYMHEHMAX eCTeCTBeHHOHAYYHAS
npobieMaTHKa TECHO IepemeraeTcA ¢ [yMaHHTAPHON Kak
B IOCTaHOBKe BONPOCOB, TaK W B WM3IOKEHANW KOHKPETHLIX
MaTepuajoB (Pe3yibTaThl ONETOB W HAGIIOJeHWI, ¢ OXHOM
CTOPOHEI, U TaHHEE OACHMEHHBIX W YCTHEIX MCTOYHHKOB — C
Apyroi).

Mcropmueckne cBemenmss Bupynm KacaiooTca BOIpPOCOB
OpeBHEN WCTODPHHU, WCTOPHU HAPOMOB CpemHeBeKoBoro Bocro-
ka, B ocobemmoctu Cpemgmeid Asum, sTHOrpadum W HCTOPHK
peJuruy, NCTOPUU HAYKHM W KYJILTYPHL.

Hax ¢unosor Bupyunn nssecren nccieqoBaHneM HHIAACKO-
I0 CTHXOCIOMeHHmS W apabcKoil mo»3mm, HmepeBOjaMu, aHa-
JIN30M eCTeCTBEHHOHAYYHOM TEPMHUHOJOTHN HA Pa3HEIX A3H-
KaX # pa3paGoTKo# npuHnumoB ee nepesopa. O ero maTepecax
B o0nactu pumirocouu CBUETEILCTBYIOT MCCIEN0OBaHAE W WH-
TepUpeTannsA WHIAACKAX PEIRTHO3HO-PUIOCOPCKUX CHCTEM,
mepenucka ¢ W6u Cmmoi#t, MHOrMe pasmelsl «XpPOHOJOTHZY,
«Teomesun», «HKanonan.

Ilpo6nemaTnka m mMEpoTa T'yMaHATApHOTro Hacxenus bum-
PYHE DO3BOJAIOT CIUTATH €r0 HE TOJBKO ONHHWM U3 Beamdaii-
IMAX ecTecTBOMCIHTAaTeNedl cpemHeBeKoBoro Bocrtoka, HO
M BHIAOIMAMCA HcclIefoBaTeleM B o0gacTm T'yMaHHTapPHEIX
HayK.

YuureBasg, 4T0 B [epBOI IJiaBe HACTOAMEH KHUTH H3-
JI0JKeHO MHpPOBo33penme bBumpymm — mamGoiee mOJHO WH3Y-
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YeHHAA TaCTh TYMAHHTAPHOTO HACHENWSA YIEHOTO, MBI COWIH
menecooGpasHEIM OCTAHOBUTLCHA TIABHHIM o6pasom Ha TOM
CTODOHE ero TBOPYECTBA, KOTOpas KacaeTcs BOIPOCOB MCTO-
PHUH ¥ XPOHOJOTHHE, STHOIPAQUU U NCTOPHUHU PEIUTHH, a TAKKe
HEKOTOPHX CBA3aHHHIX ¢ HAMH BOIPOCOB, JJIfA PEIIeHHUS KOTO-
PHIX B CHIYy CKYZOCTH MCTOYHHKOB cBemeHus Bupymm mpen-
CTaBIAIOT 0COOHI WHTEpEC.

1. Xponosorns

ITpo6aems xpomosormum W RaleHmapsA OBIH IPeIMeTOM
0co6oro BHIManuA BupyHm B TedeHme MOYTH BCeH ero KU3HM.
WM mocBsamens! ero panHee coynHeHme «X POHONOTHAY K 3HA-
9uTeNbHAA 9ACTh (HOJOBMHA II€PBOH KHHTH M BCA BTOpAsf
KHHUTA) OJHOTO W3 TJAaBHHX npomsBemenuit — «Kamona
Mac’ymga».

Opra m3 raas «Kamoma Mac’yga» mocBamena o6mum
OpUHNUIAM COCTaBJIeHMWA KaleHxapeii. B meit paccMarpmBaior-
¢S OCHOBHl COJIHEYHOT0 W OTHEIbHO IYHHOIO KaleHmapeil.
Bupynn mogpo6HO ommcHBaéT KaleHJAapH PasHBEIX HapoMmOB,
YKasbBaeT, KaKWe y HHUX IPWHATH TCOAbl (COJMHEYHHHN HIN
JyHHEIA), OPUBOAUT HA3BAHUs MECANEB B MYCYIbMAHCKOM,
eBPEACKOM, MHIUACKOM, I'DEKO-CHPHHUCKOM, KOLOTCKOM, Iep-
CH/ICKOM, COIIMHCKOM, XOPe3MUHCKOM KaJeHAapax, a [Nis
mepcuACcKOTO M YACTHYHO COTMHHACKOTO ¥ XOPe3SMHUICKOTO
KalleHJapell — HasBaHWA NHeH MecsanesB. usa Kammoro Ka-
JIeHAApsA YKasaHb HPOMOJIKHUTENIBHOCTH IO M BpeMs ero
Havana. XapakTepHHEe a1 Bupynm 0oGBeKTHBHOCTH W He-
NPeAB3ATOCTh B HBJI0KEHHH W aHAJW3e MaTephaga OpOAB-
asiorca m 3mech. OmH, MyCyapMaHmH, TOAPOGHO OMHMCHIBAET
Pa3sHOBUIHOCTM XPHCTHAHCKHX KaleHJapeH, [gaer mepBoe
CHCTEMATHYECKOE ONHCAHME eBPEHCKOro, paccKaseiBaeT 006
MHIAACKOM KajleH[ape W KajleHmapaAx, 6viroBaBmux B Mpame
n Cpemmeit Asmm go apaGckoro 3aBoesanma. B «HKamome
Mac’yma» MBI HaX0mMM OQHO W3 IEePBHX YIOMUHAHEA O KH-
TafiCKOM ¥ TIOPKCKOM KaieHpapsax: «Hwmraiimer u Toprm pac-
mOJMaTai0T CBOM TOIHI MUKJIAMU IO JBEHANNATH, faBasg UM Has-
BAHUSA KUBOTHHX B ONPeIeIeHHOM HmOpsIKe» !,

HanGonee meranbno Bupyem ommceBaer TpH OCHOBHEIX
RaJleHJaps, TPEMeHABINNECA B CTPAHAX HCJIaMa: COJTHEUHHIH
30POACTPHACKII KajeHgapb, FONH KOTOPOTO OTCYMTHIBAIOTCS
0T BocImecTBHS Ha mpectot cacanmna Mespureppa 111 (16 uora

1 (Kamom Mac'yma», ctp. 93.
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632 r. H. ».), HaseBaembli spoi Vesgurepma, COTHETHHI
IPeKO-CUPUHCKHI KaleHJaph, TOOH KOTOPOTO OTCIUTHBAIOT-
ca ot 1 okTabpa 312 r. go H. 5., cBA3aHHEN ¢ UMeHeM AJeK-
canmpa MaKemOHCKOT0 H Ha3bBaeMH dpoi Amexcamgpa
(cemeBRMACKAasa dpa), W JYHHHH MyCyJIbMaHCKHWH KaJeHIaph
(spa XEmMKPHL), rogbl KOTOPOTO OTCIUTHIBAITCA OT (XHIKDHL
npopokay (GercrBa Myxamena n3 Mexku B Meguny 16 mona
622 r.). Bupyum paccmarpuBaeT m APYIWe PA3HOBUIHOCTH
COJNIHOTHOTO0 KajleHTapsd, NOPHMEHABINNECH BaBHIOHIHAMH,
rpekaMm u puMmiasEamm: 3py Habomaccapa (¢ 26 ¢espans
747 r. mo H. 3.), 3py @uuunma (¢ 12 mosbpsa 324 r. go H. 5.),
apy Asrycra (¢ 14 ¢espansa 27 r. mo H. 3.), 9py AHTOHHHA
(c 25 pespana 138 r. u. 3.) m apy moraernmana (¢ 29 aBry-
cra 284 r. m. ».). Oumcanwms KajleHmapedl COMPOBOKEATCA
mpaB@iaMd W Ta0IWOaMH mepexofma OT OTHOM 5PHl K APYTOH.
B rapmoM KajeHmape HPHBOATCA OpPaBUiIa OUPEReJIeHUA
BHCOKOCOB.

CymecTBeHHBI HHTEPeC AJMA NCTOPHH X 0pesmMa mpefcTaB-
IA0T cBegeHnA Bupysm o XopesMuHCKOM JETOCINCISHHUH.
BupyEm ymoMumHaeT HECKONbKO Xxopesmmiickux »p. llpes-
Helimaa M3 HEX — «OT Hadajla 3aceleHHMA [cBoel cTpaHH],
KOTOpOe MPOM3OMIIO0 3a JeBATHCOT BOCEMbIECAT JIeT To AJex-
caggpa» . Takum o6Gpasom, mauzamo ee — 1292 r. mo H. a.
Hauano Bropoii apsl Ha 92 roga mosske (1. e. 1200 r. mo H. 3.)
— «ot mpuxoza B Xopeam Cuasyma, cotna Heiikayca m Bomape-
mmsa tam Keiixycpay m ero moToMKoB» 2.

I[To mmemmio C. II. TomcroBa, spa KOJOHM3AIWHE H 93pa
CugByma MOTYT B KaKOX-TO Mepe OTpasKaTh peajbHEHE CO-
OBITHA — IBe BOJHH 3acejeHmsa XopesMa: CeBepHYIO, BJOJb
BOCTOYHOr0 mobepespa Apana, m romuayn, sepes Cesapo-Bo-
crounsiit Upam, IOmaywo Typrmenmo, Bmoas Ys6osa, Myp-
raba m Amymapbu 3.

Oco6Hiit mETEpec MpeaCcTaBIAAIT cBeqenna bupyHu o Ipas-
OHAKAX W 3HAMEHATEJIbHBIX NHAX pPas3HHX HAPOMIOB, CBA3AH-
HHX C CeJbCKOX03AHCTBeHHEM MuKJIoM. Vzmoxenne bupyrn
9THX BOIPOCOB TPefCTaBIAET c06oit o CymecTBy STHOTpadu-
9ecKOe ONHMCAaHWe XO3AHCTBeHHOH KM3HM, HPaBOB, 00HYaeB

1 «Xponosorus», crp. 47.

2 Tam mte. CuABym — mudmaecKuil repoit, Gor-BCagHUK, KYJIBT KOTO-
poro GBI mMEpPOKO pacmpocTpaHed B pnpeBHeM Xopesme. Hefixycpay
COTJIaCHO JlereHpaM — chiE CHAByma.

8 C. II. Toacmos. Bupynu u ero «IlaMATHUKYM MEHYBIIUX IMOKOJEHHI).
— «XporoJgorua», crp. XX.
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n BepoBaHmi HapomoB bBamxzero m Cpepmero Bocroxa,
npesxge Bcero Cpemmeir Asmm (oco6erro Corma m Xopesma),
7 COMEepPKUT IeHHeHmue TaHHble, KOTOPHE, KaK IpaBHJ0, OT-
CYTCTBYIOT B MCTOPHYECKHX COYHMHEHHAX JTOr0 IEpHofa.

B «Xpononorum» u II wmmre «Hanoma Mac'yma» Bapysrn
Kacaercs OHOM W3 caMBIX 3I0GOQHEBHBEIX TEM CBOEro Bpe-
MeHH: Ha MHUPOKOM obmencTopuaeckoM gore Bcero Bamsxmero
z Cpenmero BocToka oH paccMaTpmBaeT TeHealoTHIO I XPO-
HOJIOTHIO HMPAaHCKUX OWHACTHH W OWHACTHH, CBA3HBABIIHX
ce6sa ¢ WpaHCKEM MUPOM. BUpyHm OPHBOIHMT XPOHOJOTMYE-
CKHe Tabiumbl 0T «COTBOPEHHWSA MHUpa». B HWX mambl mMeHa
¥ TOMH SKWBHE WJIM MapPCTBOBAHWUA JEreHJaPHHX Gmbieiickux
DaTpHapXoB HadmHAA OT AfaMa, «JOMOTOMHEIX» W (IOIMOTOI-
HBIX» BaBUJIOHCKHUX Iapeil, MEQHIECKHX acCUPUACKHX Iapei
HagmHasg ¢ Bana, Huna n CemmpaMumbl, ACTOPAYECKUX Iapei
BaBunona m Accupumm ot Ilyna m Turmarmanacapa mo Bam-
ramacapa (6ubieiickoro Baaracapa), mepcmmckmx mapei oT
Hupa mo Hapma III, Anexcannpa Maremonckroro, IITomemees
ot IItonemes Cotepa mo KiaeomaTpsl, puMcKHX MMIIepaTopoB
or Asrycra go [lumokneTmaHa, BH3aHTHACKAX HMMIEPaTOPOB
or Homcrantmaa mo Wpawamsa, mpopoxa Myxammenma, «mpa-
BegHHX xanxudos» ot AGy Baxpa mo Anu u ero crlHA, OMEH -
crux xanugoB («mapeity) or MyaBum mo MepBana u aG6acup-
crux xanuos («mmamoB») ot ac-Capdaxa mo an-KHamma Gm-
Awmpanmaxa.

Vlmena BaBUIOHCKUX HM acCHpHiICKUX maped Bupyum mpu-
BOOWT B HIIMHU3HPOBAHHOA ¢opme, BOCXOAAmMEd, mO-BU-
OUMOMY, K COUYMHEHHAM 3JLIMHA3MPOBAHHOTO BABHIOHSIHUHA
Bepocca. Ilapanmensmo mpmsomarcs mereHisl o6 ABpaawme,
Maxrose, Mocude, Moucee, ucxone eBpeeB m3 Ermnra m 3a-
poeBanuu umn Ilagecrmusl, o CaMcone m np., aHTHIHEIA ME
0 DOXHMEHNE mpexpacHoi Ejaewsl m B3saruum Tpoum, mepcun-
cKasA JereHga o0 Iape-IpaKoHe 3axXake u ero ybmiictBe
A¢pugysom. Bupyrm pacckasrsiBaer o pumckom mape Hywme
Ilomomamm u ero pedopme KajdeHmaps, o 3aBoeBanmu Ermmra
ABrycTom, o paspymenmz Mepycaimma PEMCKEM HMIIePaTo-
pom Turom, o mesarensHocT: acTponoma Humasmusa Iltomemes,
73J1araeT eBaHTEJLCKYIO JereHAy O pacuaTmu Xpmcra, pac-
crasuBaer o Hukeiickom cobGope, ocmoBammm guHactmd Ca-
CaHW[IOB W T. [I.

B ocHOBe XPOHOJNOIMYECKUX TAOIUI JEKAT TaK Ha3HIBae-
mbtit «Hamom» IlTomemes, comepskamuii mMeHa U TOABI MAPCT-
BOBaHMA Hapeil oT BaBmIoHCKoro maps HaGomaccapa (747—

9 B, A. Posenjesnbn u ap. 241



733 r. mo H.'».) mo coBpemenHumKa IlToNeMes — PHMCKOTO
mMuepaTopa Anpmama. ACTPOHOMEI cpefHEeBeKoBoro BocToka
O0GBIIHO B CBOMX BWMKaxX mpopmoikanu tabamny Iltomemes mo
CBOEr0 BPEMEHHW, HO HAYaJbHYI0 €€ 9YacTh PeBU3WH He IOJ-
Bepraxm. Taxoi 651a, HanpuMep, XPOHOJIOTAIECKAA TaGaAHUIa
B «CaGeitckom 3mmke» an-Barramu. Bupyum He Toiabko mpo-
pomkma tabmumy IlTomemes, mo W MOMONHMI ee cBefeHHAMN
H3 BCeX JOCTYHHBIX eMy mcTo4HHKOB. COOTBETCTByIOITE IIa-
BH «Xpouodorum» u «Hamona Mac'yzma» comepsxar oGIupHy0
CBOIKY HCTOPHIECKUX CBeleHUI, HM3BECTHHIX apaboma3Bd9HOR
HayKe smoxm Bumpymm.

2. Ueropua Xopesma

XoTsA MBI X0OPOIIO 3HAaeM 0 CYMEeCTBOBAHMYA MHCHMEHEHOCTH
B fipeBHeM XoOpe3Me W 0 HAJHIMM TaM OUPEIeJeHHON nuTepa-
TYPHOR W HAay9YHO# TPAfUINM, OMHAKO MACHMEHHbE HCTOTHH-
KU, OTHOCAMMECS K ero APeBHed W paHHeCPETHEeBEKOBOX HC-
ropmz, BecbMa cKyfgHE. Or Bupynum mel ysmaem o cyab6e
IPeBHEXOPEe3MUHCKON HNHCHMEHHOCTH M KYJIBTYPH, MOOCTHI-
meit ux npm apa6ckoM 3aBoeBammm Cpemueit Asmm Bo BpeMms
moxomoB Ha Xopesm Hyreii6s n6m Mycamma.

M yamaroxmn Hyreitba miomeii, KoTOphe X0POMIO 3HAJIN
X0PEe3MHUMCKYI0 NMUCHbMEHHOCTH, Befajd HMX mpemaHud @ o6y-
ganu [HaykaM], CyImecTBOBABIIAM y XOPEe3MHUMIIEB, U MOJBEPT
UX BCAKUM TeP3aHHAM, W CTAJNM [TH OpemaHusa] ¢ToJb COK-
PHITHIME, 9TO HEJH3A YiKe y3HATh B TOYHOCTH, 4TO [GHLIO
¢ xope3mmiimaMm fajke] mociie BO3HMKHOBeHHA wmciaaMay
Tem Goabmyl IeHHOCTH DOPENCTABIAAIT OIS HAC KpaTKue
cBegenns 06 mcropuum Xopesma, KOTOpPble PACCHIOAHEL B TPY-
max Bupysm.

Becpma Bamen mia mcropmm Xopesma mpuBogmMmbid Bum-
pyHZ B «XPOHOJOTHH» COHCOK mapeil muHacTHH AQpUTrumos
oT aereHmapuoro Adpura, BerynmBimero Ha mpectod B 304 r.,
mo ceepskenns muHacTuu B 995 r. Cnmcor Bupymm merouem
¥ mpencTaBisgeT He PAKTHISCKYHI, a OPMIMAIHHYIO TeHeaslo-
ruio xopesmmaxoB. Hampmmep, ymommuaemslii Bupyrm As-
KagyKaBap, OYEBHHO dPTAJIUMTCKEA 3aBoeBaTedb AsKam-
Bap, KOTOPOTO XOPE3MIIaXM BOOCHEICTBHU CTAAH CIUTATH
A¢purumom.

Opaaxko, HECMOTPS Ha HEKOTOpPHE HETOYHOCTH, CIHCOK
Bupysm crrpal MCKIOYATENIBHYI POIb B HCCIETOBAHMUIX

1 «Xporomorusa», crp. 48.

242



mcropum Xopesma. Tak, OH HOCTY)KHJI OTHPABHON TOIKOM
IJIA W3YIeHHS COXPAHMBINUXCS XOPE3MUNCKHX NOKYMEHTOB
M MOHET, B pe3ylbTaTe 4ero OBLIM HOCTABJIEHH M YacTHIHO
paspemeHs CYINecTBeHHbIe TPOOIeMbl NCTOPHH STOR CTpaHbI L,

Haancropuu Xopesma BpeMeH Bupyun apesBraaiino [eHHE
OTPHIBKH U3 ero He momexmmeir mo Hac «Mcropmm Xopesmay,
Brurouenusie B «Mcropuio Mac’ymay AGy-in-Dasmna Balixaxu,
pa6oraBmero Bmecte ¢ Bupyun npu nBope cyiarana Mac’yma.
Bajixakm npu paGoTe Hal CBOell KHHTOW He PACIOJNArall TOK-
croM Kuurm Bupymm, a mepeckasHBad oTAeNbHBEIE MeCTa ee
o maMATH. «3a JOJIroe BpeMs [0 3TOro,—mmcat baixakm,—
A BUmeN KHHUTY, HaOmCcaHHYI0 Pykoid ycrama A6y Paiixa-
ma» 2. Ywnemesmue orpeiBKE 3 «Mcropunm Xopesmay Bupyrnm
JaloT APKYI0 KapTHHY coOnTHA B XopesMe mepefm ero 3axBa-
TOM cyiaTaHOM MaxmymoM, HaOMCAHHYI0 aKTHBHEIM yYacTHH-
KOM 9THX COOHITHIH.

3. CeemenusA 1m0 MCTOPHUH HAPOTHBIX JBHGKEHHM

Bonsmoit maTepec mis HCTOPHKOB HpEeNCTaBIgeT IIaBa
«Xpouoaorum» — «CimoBo 00 3pax IKeNPOPOKOB m oO6MaHy-
THIX MMHA HapOOOB», CONEPKamas IPe3BHYANHO IEeHHBIE CBe-
OeHns 0 HapOMHBIX ABHYKEHHAX HA CpefHeBeKoBOM BocToke.
Kax m3BecTHO, B cpemHme BeKa KakK Ha BocToke, Tak m Ha
3amame «BCe PEBONIOIUOHHEIE — COMMANBHBIE U MOJHTHYEC-
CKRHe — JOKTPUHBI [JOJIKHBI OBIX 0O OPEeMMYIECTBY IIpef-
cTaBIATH W3 cebs OJHOBPEMEHHO U GOTOCIOBCKHE epech» 2.

Taroii epecsio ObI0 yaeHHe KapMaToB, KOTOPOE, 3apOJUB-
much B IOKHO0M ApaBum, MHUPOKO PacOpoCTPAHUIOCH B CTPa-
_Hax mclaMa W B TedeHWe NOJroro BpeMeHH OBIIO mjeolormeir
JTOKATBHHX aHTHQEONANIbHEX NBUKEHHI,

Bupysz B 3T0# riase yOOMHHAET 0 He JOMeNMHUX 40 HAC
counmnennax — «Huura 06 m3sectmax o0 ,omeTex B Geloe®
n xapmarax» u «IlepeBog maBectmit 06 an-Myxamme», KoTo-
pHe, gaKe CYAA Mo HeGOJBIIEM OTPHBKAM, NPUBETOHHEIM
B «XPOHOIOTHEY, COMEPIRANM MAaTepuaj 0 HCTOPHE HapOJ-
eIx pemkenui B Cpegueidl Asum, riaaBubiM o6pasoM 06 am-

1C. [I. Toacmos, B. A. Jluswuy. JlaTapoBaHARE HafIUCH HA XOPe3M-
CKHX oOccyapuax ¢ ropogmma Tok-Kama.—«CoBeTcKass STHoOIpagumsy,
1964, N 2.

2 A6y-a-Pads as-Batzaxu. Wcropma Mac’yma (1030—1041). M.,
1969, crp. 807.

3 @. Omzeavc. KpecrTbaHcKag BoiiHa B I'epManuun.— K. Maprc u
@. Snzeavc. Cou., 7. 7, crp. 361.
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rudeoganbaOoM BoccTanmu B 70-x romax VIII 8. mog pyxoBoj-
crBoM Myxkaunb. (CTODOHHWKE ero HoCHIH 0Ny OXERIY,
OTCIOIa «JIIONH, OfeTHe B (esoe».)

XapakTepHo, 910 Bupysm ompenenenHo cBA3BIBaeT yde-
ane Myxanes ¢ masgmakumamoMm. I'oBopa o Masgake, Bupysnm
oucan: «OH 00baBMI, 9TO MIOAW [OJMKHEL cOO6MmA BJIAMETH
[BceM] mMymecTBOM... W 3a HAM MO HeCMeTHBIE TOJIIED 1.
Maspakurckue Tpagunum BupyHE BEIAT m B OBMKEHHN Kap-
maroB. OH cunmTaer KapMaToB mOCHETOBATENAME Ma3HaKATOB.

Caeperns o Boccranmu MykaHHB BechMa KpaTKu. Bupyrm
pacckaseiBaeT, 4To Mykanna «mepemen pexy Imelixyn [mo-
men] qo Kema n Hecea, BcTynma B mepemmcKy ¢ XaKaHOM
H MOOPOCHJI y Hero mOMONW, W COIIJIHCH K HEMY ,HOCHIIHE
Gemoe“ m Tiopru. Myramma pmosBoian mm [6paTh wysoe]
HMYMEeCTBO... YCTAHOBHUJ BCE Te 3aKOHBI, KOTOPHe OpPHHEC
Maspmax» 2.

Taxum ob6pasom, Texcr Bupyrm momreepsmaer, 4To Mas-
JAaKUTCKEe TPAfgWINN COXPaHWJIUCH eme' B ABmkeHmm My
KaHHBl W X HOCHTeJIAMM OBLIM Te caMble «ofmeTee B Gemroer
n3 CpepHeit Asum, u3 KoTopHX cPopMIPOBAICA 3aTeM OCHOB-
HOI cocTaB ero Boiicka. XoTaA gBuKennme MyKaHHs GBIIO pas-
IrPOMIEHO, & caM OH yOUT, eT0 yYeHHe eme JOJIro COXPAHAIoCh
B HapOAHHX MaccaX, a CTOPOHHMKHA JTOT0 yYeHHs BIJIOTH [0
XII B. BOSTMaBIANN HAapOHBIE NBM/KEHWS, BCIOBIXWBABIIAE
B pasHBX paionax Cpegueit Asum. ¥ «an-MyKammsl,— mucas
Bupysn,— ects mpuBepsennms B MaBepamHaxpe, KOTODHIE
TpPOmOBEAYIOT ero ydYeHme, [HO[ CKPHIBAIOT 3TO, WPUIEPIKU-
Basfch BHeIIHe mciama. fI mepeBes paccKasH 0 HEM C IEPCH[-
ckoro Ha apabckmii. OHE TOMHOCTHIO HMBIOKEHBL B MOEH
KEure» 2.

C rem GonpmmM OCHOBaHHMEM IIPHXOQUTCA COKAIETH 00
yTepe 3TOTO COYMHEHWs, 9TO B HEM, OYEBHIHO, COIEPrKa-
Imch noxpobusie cBemeHnsa o6 yueHnn um gBmxennn MyKaHHH,
TOJy9eHHBe W3 JOCTOBEPHHEIX HMCTOYHHKOB.

4. IrHOTpadUuECKHe CBENEHH:A

Oco6y0 meHHOCTH COUMHeHNA BUPYHE NPENCTABIAIT KaK
9THOTpPapuIeCKuit WCTOTHNK . MHOTOUUCIeHHBIe CBeIOHN A O Ha-
pogax m miIeMeHAX APEBHETO M CPEJHEBEKOBOI0 MHUpa, HX

1 «Xporomormsa», crp. 213.
2 Tam e, ctp. 217.
3 Tam e
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HpaBax u o0BYAfAX COAEPIKAT MOYTH BCe KPYIHbIE COYNHEHUS
Bupysu: xpomomormieckme m reorpapmdeckme raass «Kamo-
Hay n «Haykm 3Besm, «['eomesmny», «Muuepamorum» u «@Dap-
Makormosmmy. UTo ke Kacaercsa «Xpomomormm» m «Mumumy,
TO HX MOIKHO C LOJHEIM OCHOBAHHEM CYUTATH HCTOPUKO-3T-
HOTPaQUIECKUMY COTMHOHHAME., ITO B 0COGEHHOCTH OTHOCHT-
ca K «agnnmy — 6nectsameMy 06pasmy HCTOPUKO-3THOTPA-
¢mIecKoil MOHOTpadum, He MMEIOIMEMY DaBHHEIX cebe B cpef-
HEBEKOBOI J@TepaType.

Ucrounuxamu miasa Bupyam cay:Xuiam Kawx JuTepaTypHBIE
JaHHEIe, TAK W YCTHAad HAPOJHAsA TPAgUIus, YCTHAA HHPOP-
Manusa W JIWIHEE HaGI0IeHus.

Bnpyam ymommmaer Goiaee cta Hapomos m miemen., Ero
CBelleHMA KacalOTCHA CEIbCKOXO3ANCTBEHHOTO NWKJIA, 36M-
JeflelIbIeCKOT0 KajeHmaps, HPAaBOB W 00HYaeB, MOCTOB X
OPa3gHUKOB M T. .

PaccrkasaB o ermmrAamax-Komrax m pyMax, Iepcax, eB-
pesax, apabax — mmTensx AQPUKH, HHIUANAX, HKATEIAX
morpaHngHEX ¢ Wummeir o6aacreir, Bupyum mompoGro omm-
coiBaer mapombl Cpepmeidn Asmm: XopesMmiineB, COTJTUAIEB,
TIOPKOB (Ty30B) u fp., ymoMmHAaeT 00 sPTanmrax, xasapax.
Haxee on mpuBoguT JapHbIe 0 KapAyKaX, melenerax. bupyuu
BCTPEYAETCA, MHO-BUAHMOMY, BIEDBEIE JTHOHHM (TYpPK-
Men». Boxpmyo poxs DBupyHm ceHrpal B 03HAKOMIEHHHU
MycyibMaHckoro Bocroka co claBAHaMu W APYLEMHE BOCTOY-
moeBponelicknmu Hapogamu. OH GBI OHAM WX TeX yYEHHIX,
GmaromapsA KOTOPHM MYCYJIbMAaHCKHI MEHD y3HAJ 0 Baparax
7 HApOJaX CTPAaHBEl MPaKa» — JKUTENAX eBPOIEHCKO# W Jac-
THYIHO A3MATCKON apPKTHIECKHUX 30H.

«X pOHOJIOTUA» CONEPHKUT ONUCAHUE CEIHCKOXO03ANCTBOH-
HOTO KaJleHJapsA PasHBIX HAPOJOB, B TaCTHOCTH COTTUHACKOTO
7 XOPEe3MHHICKOTO, U, IT0 0C06EHHO BAYKHO, 0TMETIAET CXOJCTBO
06E9aeB u 06PAN0B, OTHOCAMAXCA K CBABAHALIM ¢ HAM Opasj-
mmkam y sxmreneir Corma m XopesMa — 9THX PeBHEHMHX
menTpos semienenus 8 Cpenueit Asum !, OpHa U3 riIaB mOCBA-
mieHa OPa3gHHKAM M o0pAmaM «IPeBHMX Maros» m cabmes.

YpessruaiiHO IeHEHH [ 3THOTpada cBegennmsa DupyHm
0 BePOBAHUAX COTMUWMAIEB W XOPE3MUUIEB, CBA3AHHEIX CBOUM
OPOWCXOKOEHNeM C [NOMYCYJIbMAHCKNM IJIaCTOM PpeJUTH03-
HEIX mpepncraBieHmit Hapomos Cpemreidl Asuu u B 3HAIMTEIb-
HOH CTeleHH BOCXONAMWX K ApeBHEHmMHUM fopMaM KyIbTa.

1 Tam ke, ctp. 256.
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W3-3a kpaiiHell CKymoCTM NHCbMEHHEIX HCTOYHUKOB 3Ta 06-
nacth ucropum Cpepnelt Asum GHa 70 HEJaBHETO BpeMeHH
onHOM W3 HamMeHee mcciaemoBauubrx. CBenenus Bupynn B co-
YeTaHUM C 9THOTPAPMISCKEM HM3YIEeHHEM DPEIMKTOB JOMCIaM-
CKux BepoBammii Ha Teppuropun CpemgHeir Asum, TIe OHK B CH-
Iy 0Cc0GEHHOCTEH ee MCTOPHYECKOr0 PasBHUTHA OHITOBAJIH [0
HeJZaBHET0 BPEMEHM, IOMOTAal0T HPOJHMTH CBET HA PeJIUIHOo3-
HEe KyJIbTH [peBHero Hacenenus Xopesma u Corma. Becbma
B&JKHEL B 5TOM OTHONIEHHH e€r0 CBEIEHHUS O IPECTABICHUAX,
CBABAHHEIX C 30POACTPHU3MOM, TaK KaK apXeoJOoTMIecKHe
HCCIeN0BaHUA MO3BOJIAIOT MPEIOJO0KATH, IT0 UMEHHO B XO0-
pesme m Corme opMHPOBAJCA ONWH U3 APEBHEHMHX 07aroB
30POACTPHUACKON peJUTHy, CKIAAbBaBIIeHCcA B 3HAUMTENb-
HOW CTENeHM HAa OCHOBE IEePBOOHITHHX DEIWTHO3HHIX BEPO-
BaHNH.

Cam Bumpymm oTmevaa ray0GoKyl HIpeBHOCTH OGPAIOB
u 00BI9aeB, KOTOPHe OH OMHCHBAaeT. «Y XOope3MuiineB,— OHU-
CaJ OH,— €CTb B WX MECANAaX IMPasgHWKYN, KOTOPHE OHH HO9NM-
TAJaWm [0 HWelaMa, W yTBEPKHanT, Gymro 6or — BeIHK OH
¥ CJIaBeH — II0BEJIeJ] XOPe3MHUAIaM I0IUTATh ITH IPa3THUKA.

[Hurenn Xopesmal copaBaA0T u APyTHe IHH, 3aMMCTBO-
BaHHBIe W3 IpefaHuil X mpegKoB. Temeph W3 XOPE3MUHCKEX
MaroB ocTajach JIHNIIb TOPCTOYKA JIOfell, KOTOPHE He yriay6-
JAI0TCA B CBOIO Bepy M OIPAaHUIMBAIOTCS 3HAHUEM ee BHEMIHAX
CTOPOH, He HcCIefys ee mcTuH u upei» !. Bupyrn mpusommr
CBENIGHMA O 30poacTpuiickoM mnpasguuke Pamym-Aram «y
maroB Byxapel», xorma omm cob6mpaloTcs B Xpame OTlHA,
n o corgmiickoM npasgamke M-m-m-g-XBapa, OTMeZaeMOM
B cepegmHEe rofa. «B sToT mems,— mmcan Bmpymm,— [cor-
muHnE] co6uparTcsa B XpaMax OUHA B eIAT Hekoe [Kymanbe],
H3TOTOBIGHHOE W3 IPOCIHON MyKH, Macia M caxapa» 2. IToT
o6pAn B mOYTH HeM3MEHHOM BHe COXPaHSICA y y30exoB mo
HeJaBHEr0 BPEMEHH.

5. @unonorusas m mod’3MA

Bupyum ObI TOHKEM 3HATOKOM IO93MM W 9YPE3BHIYAKHO
SPYOWPOBAHHEM yUeHbIM-QumromoroM. ME yixe roBopminm
0 ero aHaJW3e WHIWHCKON TIPaMMATHKA M METPHKH. «ITH
OIBe oTpacim Hayrm ®,— mmcanm OH,— CIyXaT opyAmeM [Jid

1 «Xponomorusa», crp. 256. Xopesmuiickme Marm—s30poacTpPHMIEL.

2 Tawm e, cTp. 254.
3 T. e. TpaMMaTHKa K II093MA.

246



gpyrux Hayk. /I3 HEX OBYX MHAWANE BHIBHTAIOT HA MEPBOE
MecTOo HayKy o ssbike... OHa cocTomT M3 TpaMMaTHIECKHX
OpaB@il, KOTOPhIe NeJaloT pedb WX OPAaBHIbHOHM, M (DpaBuUi)
STWMOJIOTHY, KOTODHE BeAYyT HX K KPacHOPEUUIO B IHUCHME
F 9HACTOTe BHIDA)KEHUA B yCTHOH peum» I,

Narepec Bupyum k Bonpocam Guiaonornu nposBUICH Taxe
B TaKHX HAJTeKUX OT 3TOH 00JacTH HAYKH COYMHEHHAX, KaK
«Mugsepanorusy u «@apmarormosms». Uccaemosanme «Dap-
MaKOTHO3MHU» TO3BOJISET CIATATH €ro 3aMedaTeNbHBIM QHIo-
JIOTOM CBOEro BpeMeHW. BupyHu Biages He TOJIbKO apabekmmM,
OePCUACKUM, XOPE3MUMCKUM, IPeIeCKAM, CHUPUACKUM U CaH-
CKpHUTOM, HO OBLI 3HAKOM W CO MHOTMME IPYTHMH A3HKaMH
n gmanexktamu. B «Dapmaxorzosmm» cob6pano m 00bACHEHO
ceeime 4500 HasBamWi pacTeHHUil, KUBOTHEIX M MHUHEDPAJIOB
Ha pasHEIX fASBIKAX M gUajJeKTax W gaHa ux apabckas TpaH-
cKkpunnusa. Doabmas d4acTh 3THX TEPMHHOB NPENCTaBISAET
3HAYUTENbHBIH WMHTepec AJS WCTOPUHE U JeKcHmKorpadmm Ha-
pomos Cpenueit Asum m compemelbHEIX ¢ Hel cTpan. TeKcTo-
JIOTHIECKYE 3aMeYaHNA BUPYHN BO MHOTHX OTHONIEHUAX CTOAT
Ha YPOBHE COBPEMEHHEIX TpeGoBaHMI HAYKH.

Bupyunm 6bl1 mpexpacHBIM 3HATOKOM apabGCKOX W mepcui-
cxkoii mos3mm. B «Mmmepamormm» oH muTupyer ctuxm 84 mo-
5TOB, M3 KOTOPHIX HCCJIENOBATENb HCTOTIHIMKOB 3TOrO MPOM3BE-
meHns X amMu ceMHAANaTh He CMOT HAeHTHQUIUPOBATE, XOTH
moJb30BaJcd Hambojee MOJNHBIMHE cOpaBogHmKamm. B «Dap-
MAaKOTHOBMNY BUDPYHEH mpuwBOIAT OTPHIBKE W3 HPOM3BeNeHHI
65 mostoB. Boisee monoBumHE W3 HEX He yHOMAHYTH B «Mun-
Hepajorum». BUDPYHM DUTEpPyeT HOSTOB PABANIHBIX SIOX,
0T OpeNCTABUTENEH KIAacCHIeCKOM apabCKOil [o?3mm MOMY-
CYJIbMAaHCKOTO IepHWofa OO0 CBOUX COBPeMeHHMKOB B ['asme.
IlosTHIeCcKEe OTPHIBKU BCTPEIAIOTCS TaKKe B «X POHOJIOTHE»
n «'moMoHuKe». [[093MM MOCBAMEHO HECKONBKO MAJHX TPaK-
taToB BupyHum, Kpome TOro, OH mepeBes ¢ MEPCHUACKOTO PAT
paccKrasoB.

Bupysm u cam GHJI aBTOPOM DOITHIECKAX DPOU3BeNeHU.
ARyT DpPEBOOUT HECKOMHKO er0 HeOOJhIMMX CTHXOTBOPEHMIH,
W3BIEIEHHEIX W3 He JOIeAmero A0 Hac Tpyma Bupynum « Hunm-
ra m30paHHEX CcTHX0B ¥ npeganmiy. OgHO W3 HUX, B KOTOPOM
BupyHn roBopuT 0 cBOEM MPOUCXOMKIEHWHN, HAMU MUTHPOBa-
noch B mepBoii raase. Ilpyroe, cocToamee u3 17 ¢cTpok, B KO-
TOPOM IePeYrceHb BCe ero 3HATHLIE MOKPOBHUTENM, 0Y4EBH[I-
HO, Hammcamo B ['asme.

1 (Aupgmsa», crp. 149.



3axriarouenne

Tpynao HasBaTh 06JacTh HAyYHOM [EATEABHOCTH, KO-
tTopoi O me sammMmancs Bupymm. Martematur m acTpomoM,
KOHCTPYKTOD WHCTPYMEHTOB M reorpad, MmHEpPAJoT m Qap-
MaKoJoOT, U3UK m Pmiaocod, MOJTATHIECKUH MEATENb M HC-
TOPHK, BHATOK KaJleHgapedl m sTHOrpad, mosT m UI0JOT —
Bupynm BHec cBo#l HempeXxogAmuii BKIAT B pPa3sBUTHE BceX
3THX Oo6JNacTedl HAYKH.

Muorme m3 HayIHHX [OCTH;KeHHA Bmnpynm GelIm ToTIac
’Ke IMOJXBAYEHEl er0 HOCIef0BATENAME W HOJIYIMIH OBICTPOE
pasBuTHme. ITO OTHOCHTCA IPeyKIAe BCeTo K ero TpygaM Io
BHIYMCJINTENbHOM MaTeMaTHKe, PACIIMpPEHUI0 IMOLATHA O IHC-
e, TeOMeTPHIECKHM NIOCTPOCHHAM, CPepHIecKOl TPHUTOHO-
MeTpPHH, M3MEPEHHUI0 ACTPOHOMUIECKHX KOHCTAHT, ABHMKEHNI
Conmma, JIyHsl m mnauner, 3Besy, reorpaduIecKux KOOPAWHAT
HaceJeHHbIX NYyHKTOB, KOHCTPYUPOBAHMUIO MHCTPYMEHTOB, OM-
pefielieHNI0 YAeAbHEIX BecoB. [[pyrue mayuusie ngen Bupysn,
OmepefuBIINe €r0 BpeMs, HOJYIWIN PasBUTHE 3HATUTEIHHO
mo3ske. ITo coobpaykeHnmsa 06 oOmumX cBOMCTBAX (YyHRIHUO-
HaJIbHBIX 3aBUCHMOCTEH, 0 MAaTEeMaTUIeCKOM aTOMH3Me, O TBH-
JKEHNN 3eMJId, 0 BO3MOKHOCTH }XU3HM Y6JI0BOKA BHE «o0uTae-
MOii YeTBEPTH» 3€MHOTO INapa, 0 Te0JOTHICCKUX W3MEeHeHNAX
3eMHON KODH W mepPeMEeINeHWAX MATePUKOB M MOpeii, 06 mHEIX
Mupax, HEHGopPMamma 0 KOTOPHIX He MOYKeT OBITH HoJydeHa
¢ TOMOIIBI0O HAMMX OATH YyBCTB. VCKIIOYUTEIBHO BayKHBI
IVId MCTOPHU W 3THOrpaduu cBeneHwsa Bupynm mo meropum,
0 HpaBax W 00BYAaAX, PENUTHO3HHX NOPEACTABICHHAX pas-
JNYIHEIX HApPOMOB U MJEMEH KaK COBPEMEHHEIX eMYy, TaK I yKe
HCYE3HYBIIUX B €ro BpeMA.

Hna Bupyum GbI0O XapaKTepPHO pPasBUTHE METOJOB, He-
00XOOUMBIX [JA pemerds KOHKPETHHX BHIYMCJIUTENbHEIX,
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A3MEPHUTEeNHHEX HIN KOHCTPYKTHBHEIX 3a7ad HA OCHOBE IPH-
MEHEeHHUS BHICIINX TEOPETHIECKUX NOCTHKEHUA CBOEro BpeMme-
HE, B Pe3yJIbTaTe 4ero ImoJyJajn HOBOe PA3BHUTHE TEOPeTHIe-
CKHe BOIPOCH MaTeMaTHKH u ecTecTBosHaHusa. OH cumran
HeoO6XOmUMOM TIIATEIbHYI0 SKCHEPUMEHTANBHYI0 NPOBEPRY
BCeX BHICKA3BIBAEMEIX yTBEPIKAEHUI, coeIuHEHNE SKCIePIMEH-
Ta C TEOPeTWIECKHM AHAIM3OM, mnpomoe OpUMeHeHWe CpaB-
HATEIHHOTO METOoJa.

Tpyns Bupyun 6bimm xopomo ma3BectHE Hacup ag-Ilmny
Tycm B camapKaHACKUM acTPOHOMAM ITKOJH ¥Yayroexa.
Yepes maTeMaTHROB W acTpoHOMOB mKoa Tycm m Ymyr6exa
MHOTHE MAaTeMaTHIeCKHe M acTpPoOHOMHUYecKme uuen Bupyum
monanu B EBpony m okasaiu cymecTBeHHOE BINSHHE HA pas-
BuTHEe MaTeMaTmkm H actpoHomumu. OmgHako ecTecTBeHHO-
HayYHOe W ryMaHmTapmoe Hacienume Bupymu B Espome Gpuro
Hem3BecTHO M0 KoHma XIX B., KaK m caM0 WM BEJIHKOTO XO-
pesumina. Tonbpko magnnas ¢ 70—80-x rofoB IPOMmIOTo BeKa,
korgma 9. 3axay mspmaa mepeBon «XpoHomormm» m «mmmm»,
Tpyns BupyHm cumcTeMaTHuecKW MIEePeBONATCH W HM3NAOTCH
B NOJJIMHHUKE M Ha eBPONEHMCKUX s3HKaxX. J[lanpHeimee
H3yYEeHNE eTO COUMHEeHWI HECOMHEHHO NIPHWBEIET HAC K OT-
KPHITHIO HOBEIX CTOPOH HAYYHOI'O TBOPYECTBA HTOTO 3aMeda-
TEJIHHOTO YIEHOTO.



Comcor TpyAos Bupysm?!

1. McTopHEA W XPOHOJAOIrHA

a) Hcropusa

1. Kuwra 06 m3BectTuAx 06 «OHeTHIX B Geice» M KapMmarax. Y IOMH-

2.
3.
4

.

10.

11.

HaercAa B «XpoHoaormm» [1, crp. 217 m 219].

IlepeBom maBectmit 06 am-Mykamse. Ymomuuaercs Tam e [1,
crp. 217].

Hcmopusa Xopesana. Becema 06 msBectusax o Xopesme. Y HOMHHAOT-
ca fAxyrom [31], murupyerca B «Mcropum Mac’yma» Baiixaxu [32].
HNcropua mueil cynraHa MaxMmyna @ W3BeCTHS O ero oTme. Y HOMH-
Haerca fAxyrom [31].

6) Xponoaorms

Xponoaozus. [laMATOUKY MHUHYBIINX HOKoJeHm [1].

TTamsaTka 0 HacTaBJeHHN Ha BepHHI IYTh 0 XPHCTHAHCKEM IIO-
CTaM U OpasgHuHKAM. YmoMmMumHaeTcsai B «BubGamorpadmmy [21].
O6 ompaBpammm TOro, 4To s HEJABHO TOBOPHI 00 spe AlleKcaH-
Opa. YOOMHHAeTCS TaM Ke.

O pomonHeHHN paccKasoB Bpaua m3 Bycra A6p an-Maamka o Ha-
gajie I KOHIle MIpa. YIOMHUHAETCA TaM Ke.

Kunmra o6 mncmpaBieHME [XpoHoJOTHYeCKMX] HaT W mpmMepax
3TOr0. YOOMHHAETCS TaM JKe.

B) OTHOrpadma

HArnous. KuHura, cofepRamas pasbACHEHHE MMpHHANJIEKAIIIX
HHAUHANAM yYeHHH, IpHeMIeMBIX PasyMoM WM OTBepraemex [2].

r) Mcropusa maykm

Bubauoepagus. Bubnamorpadus coummenmii Myxammema u6H
darapun Pasm. KoMmMMeHTHpOBaHHBIH CHHCOK coduHeHHH Pasm
u camoro Bumpymm mo 1036 r. [21].

1 Ilmppsr B KBagPaTHEX CKOGKAX 03HAYAOT HOMEeD NAHHOTO TPYHAAa B
CIIICKe JIHTepaTypsl. HypcumBom HAGpaHbl YCIOBHHE HA3BAHUA BajyK-
Hellmux counHenn# Bupymnm, ofmenpuHsrTsie B jgureparype o Bupy-
HH, I B 9aCTHOCTH HPUMEHFeMbIe B DTOH KHHIe.
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12.
13.

14.

15.
16.

17.
18

20
21.

22.
23.

24.
25

26.

2. MareMaTHKa

a) Apadmermra

Pawuru. Kaura o6 mapumiickux pamumkax [9].

Tlamarka 06 apupMeTnre m c4eTe ¢ TOMOIMBIO CHHACKAX W HHNHH-
ckux mudp. Ymommuaercs B «BmGaumorpagum [21], murmpyerca
B «Xpomonorumy mox HazBaHmeM «HHuMra mmpp» [1, crp. 154].
06 m3BjeYeHNE KYOWMYeCKHMX KOPHEH W OCHOBAHHA TOro, 9TO 3a
HUME u3 apuMeTHYeCKHX paspsafoB. YmoMmuHaercs B «BuGmmo-
rpagumy [21].

CymHOCTh METONA WHAWMANER M3yIeHUA apumMeTHKH. Y MOMHUHAET-
cA TaM JKe.

O IpeBOCXOACTBe MHEHUSA apa0oB Hal MHeHHEM HHAWAIEB IO BOO-
pocy o paspsamax dmced. Y IOMEmHAeTCs TaM e W B «Uummmy [2,
cTp.

[06] mApuiickoll camKaiamre. YmomMmHaercsi B «BuGamorpadmm»
21].

TlepeBop Toro, uto B «BpaxmacmpmxaHTe» W3 MeTOHOB apuMe-
takn. O6paboTKa apmMeTHIECKHX DPas[eloB TPYAa HHAMHCKOTO
yuermoro VI B. BpaxmarynTel. YOoMmHAeTCA TaM JKe.

OCHOBH YMHOKeHHsA. YIOOMEHaeTCA TaM JKe.

6) I'eomerpumsa

Xopdu. Tpakrar o6 ompefeleHVH XODA B KPyre ¢ MOMOIIBIO JIO-
MaHoH, BHomcaHHOH B Hero [18].

Kapmozpagus. TpakraT 0 IPOEKTHPOBAHUY CO3Be3IMA I m306pa-
JHeHNH CTpad Ha miockoct: [9].

TlaMaTka 06 uW3MepeHmH [Jjisf OYTHUKA, He 00eCIEIeHHOTO Ipo-
BHAHTOM. YmommHaeTcs B «Bumbamorpadmm» [21].

Kuura o ToM, 9TO CBOMCTBO BeJNHYWH [EeINHUTHCA N0 GECKOHETHOCTH
mof06HO MOJIOMKeHWI0 MBYX JWHUN, NPHONKAIOMUXCA, HO He
BCTPEUAOIINXCA UPHW YHAJeHUH. Y IIOMZHAETCS TaM JKe.

CBoJ, ymoTpeGUTeNbHEIX METONOB 00 ompefeNeHHH XODE Kpyra.
YoomumHaeTcsi TaM Ke.

TlomonHeHEWe K HCKYCCTBY HPOEKTHPOBAHWA Ha INIOCKOCTH. ¥ IO-
MUHAETCS TaM JKe.

Tlepesog «Ilony9erns OTAHXA ¢ HOMOIIBI0 YTOUHEHHA U3MEPEHHA,
VooMmHaeTca TaM jke.

CounHeHKA, HaOHWCaHHEE (HA UMsA» BupyHn

TpakTaT O paspelmIeHHH COMHEHHH, MMEIOIAX MeCTO B TPHHAJ-
naroit kanre «Hauam Esxauga. V6H Upax [26, @. 7].

Kuura o0 ocHoBaHmax reoMerpuu. Macmxm. Ymommuaercalis
«Bubnuorpadmm» [21].

B. Tpakratr o6 oTBere Ha BompOCH mO reomerpuu. VI6E Wpax [26,

27.

1. 10].
B) TpuronomMerpma

C epura. Kuura riIoged HAYKH aCTPOHOMHHM O TOM, 9TO IPOUCXO-
omT Ha mosepxHoctH cdepr [8].
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28.
29.
30.

31.
32.
33.

34.

35.
36.

37.
38.
39.
40.

41.
42.

43.

Kuura sxemayuH o moBepxHocTu cdep. Pyrommesr BopmmesHckoi
6mbanoreku B Orcdopre.

Ilmcemo ¥ A6y Campy. Pywomuch YHEHBepcmTeTcKoit 6mOImoTeKR
B Jleiimene.

Kuwra o meperoce cBOHCTB PUIypH CEKYIEUX Ha To, 9TO0 0CBOOO-
AIaer oT Hee. YmommHaerci B «Bumbmmorpadmm» [21].

CounHenus, HanucaHHEe (HAa UMsa» Bupymm

. Kamra asumyroB. MI6H WMpak. Yumommuaercs B «Bmbamorpadmm»

[21], murmpyerca B «Cdepurer [8].

. Tpaxrar 006 ompemeineHmu HeOeCHEIX YT APYT dYepes Apyra cmo-

€o60M, OTIMIHEIM OT crHocofa GUIYPH CeKYIUX W COCTABHOILO OT-
HomeHus. WU6H Wpar [26, 4. 8].

3. AcTtpoHOME=A

a) PyroBofcTBO no acrpoHOMAHR

Kanon Mac'yda. Kanor Mac’yma mo acTpoHoMuu H 3BesmaMm [5].
Hayka ssesd. Kumra BpasymieHuA HadaTKaM Haykum 3Besp [6].
Hiarou Hayku acTpoHoMmm. YmommHaercsi B «BuGiamorpamm»
[21] u «WMugumy [2 cT1p. 255].

UcopaBnenme «PasmenoBy @Depramm. O6paboTka «JJIeMeHTOB
acrporomumy («Tpupmmars paspenon») @epramm (IX B.). Yomomm-
Haerca B «Bubamorpadmm» [21].

6) 3mmKu (acTpoHOMAYECKHEe TAOIMILBI)

Bueck smmuein. O6paborka «Kapamarminakmy WHIWHCKOTO acTpo-
HoMa BumKagnaumgmaa [22].

TloyunTenbHEle BOOPOCH W TOIHBIE OTBETHL O HEJOCTATKAX 3HIKA
Xopesmu. KommernTapuu k «<Ma’MyHOBY smamy» Xopeamu (IX B.).
Yuomunatores B «Bubamorpadmmy [21], qurmpyiorca B «Xopraxy
(18, crp. 125].

OmnpoBepKeHNe KU IO TOBORY FoKasaTedbcTBa AeiicTBmi Xo-
pesMu B ero smmKe. YuomuHaercsa B «Bmbamorpadmm» [21].
Kuura mocpemEmYecTBa MesKLY ABYM:A. 3amuTa sumxa X 0pesMu OT
KpHATUKM HeKoero” AGy-i-XacaHa. YIOMHHAaeTCA TaM jKe.
Hononnenne supyxa Xabama. O6padorka sumka Xabama ar-Xacn-
6a Mepsesu (IX B.). Yoomwmuaercs TaM jKe.

CBOJ[ CYIIECTBYOIOUX TEOPHWH WMHAUNIEB 06 AacTPOJOTHIeCKHX
pacuerax. Kommemrapuu k «Cumpxumumy». O6paborka @Dasapnm
(VIII B.) MHEUACKUX 3HMKeH — «CHAAIXaHT». YIIOMHHAETCA TaM
Ke.

WNcnpasnenue smmia Apkaum. OGpabotka mepesoma «Kxampmax-
xappAKm Bpaxmarynrsr (VI B.). Ymommraerca TaMm sxe.

Tlo moBopxy «IIpoBeperHoro [3mmmral» u passacrernsa M6 Halicyma
Mydprarana. Kommertapuzm K o0paboTke smmKa XopesMmu. YIo-
MHWHAETCA TaM jKe.

OcBemeHnme TyTH aHAJIW3a 3HUMyKed. YTIOMHHAeTCs TaM Ke.
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44,
45.

46.

47.
48.

49.

E.

ITposicuenne yma o smmxe an-Barranm. Kommenrapunm k «Cabei=
cromy 3umKy» an-Barraum (IX—X BB.). YmommHaercsa TaMm Ke.
O6ocuoBanns sumxa [[3xa’dpapa, umeryemoro A6y Ma’'mapom. Kom-
MeHTapuu K «3HMKY ThcAw AOy Ma'mapa (IX B.). Yoomunaerca
TaM jKe. .

Hewmra o npuumHe 0003Ha9eHWSA 3HAKOB 30[4MaKa B 3UMKAX OyK-
BEHHOH HyMepamumed. YIOMHHAETCH TaM Ke.

B) Cdepmueckaa acTpoHOMHASA

TpaKTaT 0 BOCXOKIEHHAX Ha KYHoje 3eMIN X O TMOJOKeHUAX He-
TOOBIKHEIX 3Besfl. YIOMHHAeTCA TaM JKe.

Mamnas KEHra 0 3HAYeHNH BeJWIMHH HOYX W THA B CYTKAX Ha BCeld
3eMie AJIA MOKAa3aTeNBCTBA TOTO, YTO IION MOJIOCOM T'Of ABIAET-
cA CcyTKamMHm. YIOMHHAaeTCs TaM JKe.

Kuura o6 ompefelleHny BelIWIWHEl HOUH W THS METOHOM, NAIEKHAM
oT u([)cT]poeHuﬁ aCTPOHOMOB W HX TeDMHUHOB. YmommHAaeTca AKy-
ToMm [31].

CO‘IHHEHHH, HanncaHHBIe «HA HMI» BprH]Z[

TpakraT o Tabaumax mmeyT. N6H Wpax (26, 1. 5].

K. Tpakrar o JoKasaTelxbcTBaX medcTmil Xabama [mpm] ompemeine-

3.
n.

50.

51.

52.

53.

54

HUHE BOCXOJKIEHUN asmMyTa B ero 3mmue. V6HE Wpax [26, 7. 11].
TpakraT 06 HcopaBleHnrn yOoymeHZ, fomymernusx AGy [Ia’da-
pom XasmHOM B ero «3mmKe TmMmmaHoBy. V6 WMpax [26, =. 3].
Paszpen 171]3 kerrm A6y Hacpa o chepmanoctnm Heba. U6m Hpar
[26, 7. 9].

r) I'momMonmka

T'nomonura. BHIeleHme CKazsaHHOTO O [AeMCTBUAX ¢ TeHamu [7].

n) PaccroaEmAa MeKNy cBeTH/iaMH

PyKOBOACTBO K TOMY, 9TO HOCTIKAMO I HEIOCTWKUMO U3 PacCTOS-
mmit. YoomuHaercs B «BmbGamorpadummy [21].

e) Jismxennme CounHIA M miIaHeT

06 ypaBmerun Coanma [12]. Ilo-BmmmMoMy, COBIajaeT ¢ yKasaH-
Hoil B «Bubauorpadum» Kunroi o6 aHalmse u HeTaaus3alud ypas-
HeHHUA.

BooOpaskerne wuHAEANAME O00OMX 3aTMeHWH. YIOMHHAaeTCA B
«Bubamorpagmm [21] u «Wugmm» [2, crp. 510].

IIpaxTnka HccuefoBaHua [ABmxeHNA CoJHNA. YOoMHHaeTcs B

'«Bn6nnorpaqmn» m murapyercsa B «Xoppax» [18, crp. 122—123].

55.

56.

KHura CBHIETENBCTB O PpACXOMKAEGHHAX B [aCTPOHOMHIECKHX)
HabmofeEnAX. YoommHaeTca B «XpoHomormm» [1, ctp. 19, 36,
183].

Kuura o HeoOXORHMOM O ABYX [BW/KeHHAX. YIoMHHaeTcs SRY-
Tom [31].
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=

57.
58.
59.

64.
65.
66.
67.

68.
70.

71.
72.

CounHenns, HamWCaHHHE (HA WMA» Bupynm

TpaxTaT o JoKasaTedbCTBAaX FeiicTBui Myxammena n6u Ca66axa o
mpoBepke [gBmxenus] Conuma. V6m Mpax [26, u. 9].

TpaxraT o mokasaTeabcTBax feicTBmil Xabama ¢ taGummeir ade-
Mepup. 1168 Wpar [26, w. 4].

Kumra o mpmumme paspBoeHma ypaBHeHus [Conmmal y aBTOpOB
([(C]ZHD;XPIHI[&». N6r MWpax. VomommHaercs B «Bubamorpadmmy»
Kuwura 06 ucopasmesnd xaurz V6paxuma u6e Cumama o6 yTou-
HeHUH Pa3Iudusa BepxHUX miaader. VI6H CmHaH. YIOMZHAETCA TaM
Ke.

HEnra o ToM, HemofgBWKHA JU 3eMIA HMIH ABIKeTca. Macuxu.
YnoMuHaeTCa TaM Ke.

sKk) 3Be3[BI M KOMETBI

Kawra 06 yrounemwnm crosmoKk JIyHH. YOOMHHAeTCS TaM 3Xe.
Kemra o6 ykasamum BauAHESA HeGeCHHX [ABIeHmi] Ha 3eMHHe
coOBITAA. YIOMHUHAETCA TaM Ke.

06 ompoBepsKeHHN HYCTHX MHEHWH, IPAMIEAIIAX HA YM HEKOTOPHM
BpadaM, IO BOIPOCY O 3Be3fax, MOABIAIOMEXCA B BO3AyXe.
YuomMmHAETCA TaM jKe.

Pedgs 0 cBermiax, o6Iafaromux XBOCTAMEH ¥ JOKOHAMH. Y IIOMH-
HAeTca TaM JKe.

Kanra o [tenax], cusomux B BO3AyXe W MOABIAIIIAXCA C BHCO-
TH. YIOMHHAETCA TaM jKe.

Huura o paccmorpesmm Toro, 9ro roBopmia AOy Caxn Kyxu o
mafalmux 3Be3faX. YIOMIHAETCA TaM jKe.

Kunra 00 00Cy&IeHAN H3BeCTHOTO MeTORA, YIOMAHYTOTO B «HKHm-
re o0 HeGeCHHX ABJIEHAAX». YIOOMHUHAETCA TaM JKe.

3) AcTtpoaorma

I poxosxcdernue. IlogroroBka 060CHOBAHUA [JIs MCCIESOBAHUA MO-
HATASA TpoxosKmenms [13].

Kuwura o xofie sKpebmeB c4acThsi U COKpoBeHHOTO. Pyromuch Bop-
nesarckolt 6mbauorexm B Oxcdoppe.

Pasanume pegedl 06 ompenenennw mepemed [romos]. Ymomumaercs
B «Bubamorpagmm» [21].

06 mcuopaBiieHWH MeTOLOB, B KOTOPHX HYMKEAOTCA OPH OHpefele-
Hum opmel HeGecHo# cdepH mpu [Brramcnenusix] posaeHul, mepe-
MeH TOf{0B ¥ [PYLUX BpeMeH. YIIOMHHAETCSI TaM JKe.

Kuura 06 ®CHONB30BAaHMH KPYroB a3WMYTOB [JA ONpefelleHHS
MeHTPOB HOMOB. YIOMUHAETCI TaM JKe.

OcBo6osKTeHNe JNyUell W CBeTa OT TIYHNOCTel, 3aNMCAHHEIX B KHH-
rax. YIOMHHaeTCs TaM JKe.

Kuanra o monyueHnu jiydeil ¢ mOMOIDBI0 METOHA, CAMOTO HAIEKOTO
oT [meropma ompenemenus] 9acoB. YIOMEHAeTCA TaM JKe.

O [OpPOeKTHPOBAHHM MOCTOSHHOTO IyJa Ha I€PeMeHHBI® MecTa.
YmoMuHAETCA TaMm JKe.

O nposepre HoBmecTB A0y Xadca Omapa ubr @appyxara. Hom-
MeHTapuu K actporxory IX B. VmoMmMmHaerca Tam sxe.
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73. Bompocu [acTposnoroB] m3 Banxa o HOHATHAX, OTHOCAMEXCA K
COKpAIIEHHI0 WCKYyccTBa [acTpoiormu[. YOmomMmHaeTcss TaMm JKe.

74. OTBeTHl Ha BOIIPOCH, 3afaHHbBE MHIUUCKUIME acTpojoraMm. ¥Io-
MZHAETCA TaM JKe.

75. OTBeTH Ha HEeCATH BOIIPOCOB KAIIMWPIEB. ¥YIOMWHAEeTCA TaM JKe.

76. Kaura o pasfelleHuN CHJI W YKAa3aHWH MeKOy TPagycaMué ABeHAI-
mATH MOMOB. YIOMHHAeTCA TaM JKe.

77. Kumra o6 wW3I0KeHHH MeTOfia MHAWHIEB OmpeneleHUs [BpeMeHn)
JKU3HH. YTOMHUHAETCA TaM JKe.

78. O pyxoBOACTBe IO YTOYHEHWI0 OPUHOWIIOB, OTHOCAIMWUXCA K Ha-
MygapaM. YOOMHUHAeTCHd TaM Ke.

79. KEura o pasbiacHenmr MHEHHA IIToleMes 0 «BJIafbIKe TOZay.
YnooMuHaeTCI TaM jKe.

80. Ilepeson «Maio#t kaurn poskmenzily Bapaxammxupel. O6pa6oTka
COUMHEHNS WHAUHCKoro y4eHOro V B. Bapaxammxmph. Ymomm-
HaeTCsa TaM JKe.

81. TlpepocTepeskeHne WpOTUB HCKycCTBAa oOMaHa, T. €. IPATOBOPOB
3Bes[. YmoMmHAeTca TaM ke H B «Xpomomormm» [1, ctp. 95].

82. Buecrsamee [0OKazaTeldbCTBO, OTHOCAMEECH K [EACTBHAM «TUpPEK-
oumy. YaoMuHaerca B «BuGamorpadmmy [21].

83. Kumra CoaHI, HCHOeRAOmMEX AymH. YIOMHHAETCA B «XPOHOJIO-
romy [1, crp. 95].

84. BBefieHme B HayKy O 3Besgax u O IpefenaXx OeCTBHHA W mpece-
KalomuX MeCT HO0 ONHTy. YIoMEHaerca B «Acrpouasbuax» [10,
a. 92].

85. O TEMmame «gEpeKnmm». YIoMmHaercs tam ke [;. 88].

CounHennsd, HalmcaHHBE «HA HMsa» BupyHm

II. TpakTar 0 3aKoHax mcKyccrBa [acrposormu]. Macuxm. Vmomm-
gaerca B «Bubmmorpadmm» [21].

P. TpakTaT 0 OpEYIMHAX BOCOHTAHWA, IpEMeHAeMoTo B [mcxyccrsel
IpHUTOBOPOB 3Besf. Macmxm. YHoMIHaeTcA TaMm je.

C. HapnuccoBui# Tpaxkrar. Macuxm. YHOMAHAETCA TaM jKe.

4, AcTpoHOMEYeCcKHEe HHCTPYMEHTBI

a) Acrpoaséum

86. Acmpoasbuu. Vcuepuanne BceX BO3MOIKHBIX CIIOCOGOB B IOCTPOE-
gEa acrpoasbmm [10].

87. Acmpoasbus. Tparrar o6 acrponsabmm [11].

88. 06 oberseEny HCIPaBIeHHsA ACTPOIAOHT U AelicTBril ¢ [acTponsbu-
AMu], COCTAaBJCHHHME H3 CEeBePHOH W IOKHOH. YIOMmHAeTCS B
«Bmbamorpadmmy [21].

89. O ToM, UTO ImpeBpamiaeT MOTEHIWIO ACTPOJIAOMU B AEHCTBEHHOCTD,
VnoMuHaeTCA TaM Ke.

90. O upumeHeHUZ cepUIECKOM acTponAbuE. YHOMHHAETCI TaM jKe.

CouvHeHWs, HAUMCAHHLIE «HA uUMAY Bupymm

T. TpaxTaT 0 Kpyrax, pasrpaHHYUBAIOMIX KOCKE 9aCH, I 0 Koe-9eM,
OTHOCAMEMCA K HOCTpoeHmIO acTpoisabuum. VI6E Wpax [26, a. 13].
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91.

92.
93.

94
95.

96.
97.
98.
99.
100.
101.
102.
103.
104.
105.

106.
107.

108.
109.

TpaKTaT O OpPOBEleHNH KDPYTOB AasHMyTOB HA AacTpoiA0ud.
Nor Wpar [26, 7. 14].

TpakTaT 0 JeIUTEIBPHOM HpPHCIOCO6IeHHH MIA Jduanmd. Macmxu.
Yoomunaercs B «Bubamorpadum [21].

0) CexeranT

Pacckas o6 wuHCTpyMeHTe, HaskBaeMoM (aXpuWeBHIM CeKCTaH-
ToMm [20].

B) Yacer

Kuamra o pasbsCHEHUH (BeCOB» [JIA H3MeDEeHNs BDPEeMeHH. ¥ IOoMH-
maerca B «BuGmmorpadumy [21].

06 ompepmenenny MOMEHTA BpeMeHN Y MHAWHANEB. Y IOMIHAETCS TaM
e,

5. Teorpadpumsa

a) MaremaTnmueckas reorpadua m reope3usd

Teodesus. HKuwra ompepmeneHmss TpaHUD MeCT LA YTOYHEHHS
PacCCTOAHUN MEKLY HeCeleHHHIMH TyHKTamu [3].

Kuura o6 ompeneneEnn pasMepa 3eMiId H0 HaOIOHEHUIO MOHMIKE-
P[I]ZIH] TOPU30HTA ¢ BePIIWHE TOPE. YnoMuHaercs B «bubanorpaguuy
21].

VcopaBienre CKa3aHHOTO 00 yTOYHEHWH WWPOT X FOJITOT. ¥YIO-
MU HaeTCA TaK *Ke.

Kawmra o6 ommOKax, HOPUHECEHHHX |mepemmcamKamu], OTHOCSH-
MuXcs K MUpPOTe W FOJroTe. Y IOMEHAETCS TaM jKe.

Kumra o6 yTOYHEHNHW ROJTOTHI W IOIWPOTH HACEJEHHHX IyHKTOB
obmTaeMoll wactu 3eMiIu. YIIOMUHAETCS TaM JKe.

Kunra o6 ompefeleHN: MeCTHOCTeH IO IDHPOTe W [FOJIroTe. YIO-
MEIHAETCS TaM JKe.

O zararax CosHma Ha AJEeKCAaHEPHACKOM MasgKe. Y IOMHHAETCH
TaM JKe.

O pasnuamu o6safaomero M30EITKOM IPH OOpefeleHAW MIHPOTH
U CKJIOHEeHHs. YIOMIHAETCS TaM JKe.

OTBeTH ¥ BOIPOCH 00 yTOYHEHHH a3MMyTa KHIGJE. Y IOMHHAETCS

TaM JKe.

PasbsACHeHWEe YKa3aHWI 0 cmocoGaX OUpefeNeHHs a3HMyTa Kbi0-
Jbl. YIOMHMHAeTCsa TaM JKe.

VcupaBiieHre yCIOBUil [eHCTBUIl YTOYHEHHS a3MMYTOB KEIOJIHL.
YmoMuHaeTca TaM JKe.

O6 mcmpaBienun KHOMH B BycTe myTeM yTOYHEHHA €TO HOJTOTH
W IMUPOTH. YIOMHHAETCA TaM JKe.

O HOBOM YTOYHEHWM KHIOJIBI. Y HOMHMHAETCA TaM JKe.
VcupaBmeHue ciaysaeB omuGoK B «KHure yxasaHHil KBIOJIED.
YOooMuHHAETCSA TaM JKe.

Ompepienerne rpaun obmraemoil [wacTm 3emiau] m yTouHeHme
NX Ha KapTe. YIOMHHAeTCS TaM jKe.

TIpencraBienne sABIeHUIl yTpeHHeH 3apyu I cyMepeK HA BOCTOYHOI
¥ 3allagHO# CTOPOHAX FOPHM30HTA. YIIOMMHAETCS TaM #e.

256



X.

110.
111.
112.

II.

113.
114.

115.
116.

117.
118.

119.
120.

CouvHeHNWe, HAOWCAHHOE (HA MMA» BupyHm

TpaRTaT 0 COMHeYHHIX 3aKaTax. Macuxi. YIOMHHAeTCSA TaM jKe.

0) ®usnyeckaa reorpagua

O pacxo)KmeHHAX, UMEIONUXCA B PasfeleHNH HA KIMMATH. YIO-
MUHAeTCA TaM JKe.

Kuwra o0 ommcamunm OPUIWH TEIJIOTH, WMeIOMmeHcss B MEUpe, H
pasImguy BpeMeH Troja. Y HOMHHAETCA TaM JKe.

Krura o pasgenennu Ha KiamMartsl. Ymommuaerca fxyrom [31].

CounHenve, Hammcalnoe «Ha WMy Bupyunm

TpakraT o mpHdYume Xouofa «gHeir crapyxm». Macmxu. VYmomu-
Haerca B «Bubamorpagumy [21].

6. EcTecTBOo3HaHHOE

a) duzmKa

YV deavnve seca. Kuura o6 OTHOIIEHUAX MeXKAY METAIAME W Apa-
romerHocTAMA o o0bemy [17].

Kmmra o Mepax o6BeMa W Beca W YCIOBUAX [COOTBETCTBH]
mpobbl [3010TA IOKA3aHUAM] CTEP/KHEH BecOoB. YIOMHHAETCA B
«Bubauorpadumy [21].

CounHeHVe, HANWCAHHOE «HA WMA» Bupynm

Kenra o0 omumcaHmu MABUYKeHHA Bemed, o0JafalOMEX ITOJO0MKe-
mueM. Macmxm. YOOMHHAeTCs TaM JKe.

6) Muuepajoras

Mumnepasoeus. KEUTa coOpaHusA CBefleHWI [JIsi HO3HAHUA [Paro-
mennocrein [16].

Kanra orpafsl Ay W MEICHed 0 cBOHCTBAX TpeX [BupmoB] posmen-
HHIX — MeTaJlJIoB, pacTeHn# u KaMHell. Pyrommces B Bogmesnckoi
oubmuorexe B Oucdopme.

B) Bmororma m MegmpmHA

@apnaroznosus. KHHra 0 MeIWIUHCKEUX JleKapcTBax [4].
TlepeBof KHETH (YTIyOlleHHOe H3yUeHHE DAa3MePOB [ePEBBLEBY.
VYoomunaercs B «Bubamorpagumy [21].

Hrura o gymecaXx ODpHpOASl H HCKYCCTBEHHHX AWKOBHMHAX. ¥ IIO-
MuHAeTca B «Xpomoxormm» [1, crp. 251].

Ilepesom mumgmiickoif kHurm «Hauasdpay o GomesHsax, Hpoxomsa-
muX ¢ THHeHHeM. YIoMuHaeTcsa B «Bubaworpadmmy [21].
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121.
122.

123.
124.
125.

126.
127.

128.

129.
130.
131.
132.

7. Harypdumaocodpuma m dumaocodusa

a) Harypdunocodpna

Orsersr Illeitap-Pauca ma Bompockl A6y Paiixama Bupymum [14].
Bospaykenuss BupyHu ma nucsmo U6H CHHBI 0 JKOKA3aTEILCTBE
ucermeH [15].

CounHenve, HaoWcaHHOe «HAa WMsA» Bupymsm
KHuura o mocpegHIIecTBe MeKAY ApucToTelieM n I'adeHoM 0 mepBo-
mBurareie. Macuxu. Ynomunaercs B «BuGamorpagmms [21].

0) ®umrocodpna

TpeHWpPOBKA MBIIUIEHHA W yMma. Pykommch B IlemTpanspHOil Gmo-
nmorexe mrara AHgxpa Ilpagem B Xaiimapa6ame (Unpus).
Tlepeson ofmeil KHUTH 00 ON[YIAeMHIX M IIO3HABAEMBIX CYIIHOC-
Tax. Yoommmaerca B «BuGmmorpadmm» [21].

Tlepeson kunru «CaEkXba». YmomuHaeTes B «Mummm» [2, crp. 60].

CounneHue, HamuCaHHOe (HAa UMA» Bupynn

. TparTar 06 yKasaHwWm clI0Ba [JsA mhed. Macuxu. YIOMHHAeTCA B

«Bubnmorpadum» [21].

B) Bepopanma m peamrmm

Kuura waanima arasmeans o6 us6asiernu oT y3 [23].

Peub 0 (HOATOTOBKEY W «COXPaHeHWm». Y moMmmHaercst B «Bubimo-
rpadumy [21].

Kuura o 61mskoM mpuxofe mHEAWACKOrT0 Bacymess. YmoMmHAaeTCs
TaMm JKe.

8. 'paMmMaTHEKa W aETepaTypa

a) I'pammaTmka

CounHeHNe, HaOHCaHHOE «HA WMsA» BupyHm

TpakTaT, 03ariaBieHHE «m3 @ oT» [Kuam. YIOMUHAETCA B
«Bubnuorpagum [21].

0) Moasma

Kawra m36pannnx cruxos u npefgannii. Ctuxu, nurupyemsie Sry-
ToM [24].

O6paboTra «IlooMer Ha anud» B 3aKIOUMTENLHOH JacTH cOOPHHKA
cruxoB A6y Tammama. Ynommmaercs B «Bumbmmorpadmmy [21].
Kawra xommenTapumeB K cruxaM A6y TamMmaMa. YIIOMHHAercs
fAxyrom [31.]

KHura OpoBepKHW Iepefadr BoOODasKeHHWA B HMAEAX HO0OM CAMBEIX
BHIAIOMIWXCA LOYTOB. YIOMHHAETCS TaM Ke.
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B) Paccrasbr

133. IlepeBop pacckasa o Bamukxe u Aspe. YmommHaeTcs B «BuGmmo-
rpajumy [21].

134. TlepeBog pacckasa o HamensromeM pagocTsio u VICTOYHUK e JKAZHIL,
YOooMHEHAETCA TaM JKe.

135. IlepeBop, pacckasa o6 Opmysp-spe u Muxp-spe. YmoMmHaeTcs
TaM jKe.

136. IlepeBos pacckasa o ABYX wuponax bBavmama. YmoMumHaercs
TaM jKe.

137. TlepeBop pacckasa o [asme m I'mpamu. YIOMHHAeTCA TaM Ke.

138. Tlepesopn pacckasa o Hurydape u3 ucropuu o [abuctm m Bapba-
XaKupe. YIHOMHHAETCSA TaM JKe.

139. IlepeBop «IIpemocTepesKeHUA CO CTOPOHH TIOPKOB». Y HOMHHAETCH
TaM JKe.

140. IlepeBom «Hpebusa, sACHOrO 1O PE3YABTaTy». YIIOMEHAETCS
TaM jKe.

141. TlepeBox «OmemmBaemoro jkpebusa mAA OOGHADYMKeHHA TAHHEIX
muiciei» n «HommerTapmes ® (DieiiTaM OLEeHEBaeMOro KpeGmsy.
YooMuHAETCA TaM 3Ke.

r) dTmka

142. Hmwmra, osarmaBiennas «Pacmopamox». YmommHaercs fxyrom
[31].

CounHeHve, HanmcaHHOe «Ha WMsa» Bupysnm

S

TparkTaT 0 HoBefeHWN NPUOMIKEHHHX K napsaM. Macuxm. Vmo-
vunaercs B «Bubamorpagummy [21].

7)) Nspeuenma

143. C6opHUK m3peueHmi Bupysm, mpmBefieHHHX B «[lomoiHeHpAX K
Xpamurenam myppoctmy Ann Barxaxm u «Cafie pagocreit m otpa-
ge nyxa» Myxammenma IMaxpasypu [25].

IIpameuanne

Bo BpeMa medaTaEms 9TOH KHMIH GBI BaKOHYCHBI IePEBONEHI
«Kaprorpagumy [21] um «Kumrm jxemuy:mmdy [28]. B cBasm ¢ atum
B COHCOK TPYAOB BUpPYHH cilefyeT BHECTH CleAyIOmMue YTOUHEHHA:

1. «HHuHra KeMIy:XKuH» OTHOCHTCSA He K CepPHICCKOH TPHTOHOMET-
pHEH, a K OPOEKTHPOBARMIO cephl HA MITOCKOCTH, I B €€ HA3BAHMHU CJIOBO
«caTx» ClIemyeT IepPeBOJHTDH He «IIOBEPXHOCTBY, a (ITOCKOCTHY. Tak Kak
OCHOBHAA 9aCTh TPAKTaTa NOCBALIEHA ONMCAHHIO IIOCTPOENHS] aCTPOIA-
6mu, TpaKTaT Hago M3 pasfgesna 2B IepeHecTH B pasfges 4a. B 1-if riase
TpaKrara m3jaraerca mpoekmuA Caravm (cM. cTp. 56) 6e3 ymoMmBaHms
€ro WMeHM, H3 9Yer0 MO0 3aKJIIOU9HTH, 9T0 BHDPYHH Opumes K 3TOi
IPOEKIHN CAMOCTOSATENBHO.

2. B «Kaprorpadum» ymommHaercs «Humra o6 yTOYHEHWH KOITOTES
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W OIEPOTHL HAaCeJIeHHHX NYyHKTOBY [98], oTKyAa BHAHO, 9TO 3TO OLUH
W3 CaMHIX DaHHUX TpaKTaToB BmpyHm. HasniBaerca Tak:ke He yIOMA-
HaeMBIi B [pyImx McroyEmKax Tpakrtar «IlocTpoenme riobycas, KoOTO-
pHIA CclIefyeT BKIKYUTH B pasfea 5a Mexxmy [94] m [95].

Brigcamioch Takie, 9ro B [lapmuckon Hampmodansuoit 6ubamorexe
uMeeTca pykomumcb Bmpynu, osarmasienHas «TpakTar o pasiuwdHbIX
BHIaX acTPONAOHE M WX DpHMeHeHmm», coctoamasd u3 20 rmaB. ITOT
TPy MOKHO BHECTH B pasfed 4a memxny [87] m [88]. I. Byamo oro.k-
TecTBIAET HTOT TPAKTaT ¢ codumuenwsmm [87] m [88].
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