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IIacro-nrqan pa6ora, lraqaBac]rafl n 1500-lerHelry ro6n-
;rerc Apr,ra6xarbr, ocBerqaer BecL ftpyr upo6neu, Barpony-
Trirx aTrrM yqeubrM-9Hr{r,rKJIoIIeAr,rcToM: ctlcTel(6l uyruepaqtrft ,
aplripnrerrany, arre6py, reopr4ro qtrtceil, reoMerpr4ro, Tpnro-
HoMerprrrc, acrponoMr,rro. .(eatenr,nocrr, Apraa6xarrr pac-
cMarprrBaercfl n tecHoii cBfl3n c pa3Br,rrr.{eM acei,i gpeeue-
argr.riicxofi lrareMarlrnu l4 acrponor{rrr{; rrpocJrextr{Baer-
ctr BJlr{rrnrre ero r,r71eii rra yqenr,rx crllarr Elnlnnero tI
Cpe4nelo Bocrona n cpclrclenoroi.i lltpouu,

Ot'lcrc'meunufi pegaHrop

rrilr/(r,r/\irr SualrHo-uareuarlrqecKrlx Eayn

M. M, Pomaucnan

49 itupc;rn 1975 r' o conercnoro KocMo[DoMa 6LrJr sarlyueu

rrcl)tsLli,i uHAI4iicKIri"l '""ytt 'o"llrll'l 
il- cnvtsnn 3eu'nn' IIo

rrpeArlo)ttcHuto opt*'li-'i' """t1' 
r't1'nit; [4 ul'rp' -f au[n

cnvrHtrrn rraSBarr IlMeHe; BbrAal.ilIeroctr MareMarrrfia r{ acrpo-

i,utu gp"u"ocrtr Apila6xarbr'
B 1976 ". 

t"'oo"tnocn 1500 Jrer co AIlfl pomAeurrr{ Belr\t-

Horo nugnfrrr,o"o yt*tto"o AptoOturbr' (Apua6xara - ((tto-

trepHrrK BOcroxa> - OU *"o"o BeKoB Orlepe[r4Jr cBoe BpeMfl'-

cHasaJr trpeAce4arerri"- tr4ttnt;lc*ofi^ oprauusaql{I{ fiocMrtqe-

c*r{x r{ccrreAoBa'r*"oiof"."op C' ftarau'- Ero uprlMep

Ir/{oxHoBJrflJI Halfir{x yqenltx' Hotopure pa5orarur HaI{ ClfyrLII{-

)roMD I17, c.971'""'"ilrro'orur"'6urno scero 23 ro[a, fiorga o'' [IanrrcaJl cBoe

rrol)r)oo lt eAlrllcrBerrlloe AolrreArrree ,Ao r"rac trpol4sBeAe}rr{e

<Apua6xa'r'u,,>, 'n*t"'*rrloc 
B 1199 r' Dro coqllneurre oxaaaJro

orpoMuoc IlJll{tllll'1o llil l}oc lroc'll(rl(ylolr(co l)aSBI4Trre MaTeMa-

rvuwtlacrporloMl{rl.r'r 14lrAr'rr'r lt-ilo'rto}l{!IJIo HaqaJro r{oBoft rrayq-

uoi,i rpa4lttltt u u'o^i""fi"t' 14*ut"'rl..IlecHol bKo try6rtrKaqilfi

;;;;JTp;;6xarur"'g\B7a' r' e Jlefip'e'e I{eDu n'Aan caH-

cxplmcHrft rencr c noMMerrrapl{t{Mlr flapar'iemnaprr t371'

B t90ti r. eror rencr BMecre c HoMMer{raprrflMr{ BbrrtreJr Ha xrrn-

AI{ B rlepeBogu, "u"'J'i;'*'HoM 
Cr{Hrxou [38]' Cnegyrorqee lra-

[arrrre oprrrlrHaJrbHoro reKcra c KoMMeHTaDrrflMrr Hruaxanrr'r

6r,*o ocytq.rt"o."J'i 
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ibnanuvecxnft uepeoo4 MareMilrt{{ecltoro DiIsJ{eJla' BblnoJI-

"esgnt 
Poqe [71]; aoihtfi"x'i'l repeBoA "'oio 
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na ailr.ilnficltlli{ rr3lttlt: Ceuryn'rlr " 1??! f' [39] n lt;rapHa u

ig:O ". [/+0]. CoBce]I IleAaDIIo' e 1975 r'' \'IareNlaruqccxillr

;;;;" <Ap"n6to"tra> 6r,r.ua ropeBeAella 3"n$epunrou Ha Ire-

nerlHufi s"61s [551.
T so p-rec,rn o Apu a 6 rarl,I r{ 3yr111 .]ttr rr a npo rn r HeI11 li:j"it]-t

BeI{oB. B XI B. Br,lAaroulnficn cpcTlnca:lI4it'rcrIIII Yqcltt}lil 'brt-

pyrrl{ B pa6ote <I4rrgua>, /[al]iltl '\il paI(1'(]I)14orIIIty 14IIA]I-14-c-r{rrx

IlaTc[lil114]toB l{ il('ll)(llllrNl(lll' lll'l('{)lir) {)l\('llllllilo'l' llil'v'llll'lll

onr, ,,U Apllu6rrrt,r ' Il llrr;'orr'; .rr..X l.{ lr' rlr()l}tlr'("l ll(' 1\l)lliltr'

ril'rrr r,rcc.TrcJIo3ir.l 3 li.i',','.,,n l4ili, lIalrrra [4[il, - 
l{o'rrr'6pyH

i-soi, x""ii iii2l, 1t,,t,,, l(i(il, l)orto [72], Vuur IBt]; s XX u'

:rlofr't'cl,ttt lto(lllrllllclll,l I'tclo"rt0l[oBar{utI N'IIrorlIx }'qe]TLt\' cp-9lql

rr" li"r-r,, ii'1 -f)t1, il',i"' tibt' farrrv''r 157-(ill' tieir [6zrl'

il,i,,ri^llr,,r, itisl, ttrii,"pri [69], ce' 173-741, cc'rvn'ra [75-
77 l.

Bl.tocltlt't.l'trlSyrIcHI{eur'r4niicHoiix'IareN{arrtHlItliItlil'lloclr
i, tS;.tS- .., ir""lu "5"rla onydnunoBalra crarbfl B' 11' Jlturrrrn-

rril o paBJIo?tteHI{rr rrenoropbrx Berntru[ e 6ecnorte'rlll'lc pull'l

I r ff l. ir 1882 r. BbllrreJr I{croplralecnrr4 oqeplt xl lt ' l}:rtt1t'trn'r-

ll;rran-reuxo o iltlrcMartr'lqecHoi;i Jlxloparypc llll'(lllll(('lt l;rl'

rtu'opr,riiIIo3AHee6r,tlrnxlrcqeHBeIo<tr4cropuroN'li't.t.0s'tiI.|.I{-
nu> [10].

tr4nAufrcHoii ltareNlarune' trr B tlacrllocrI'I orAcJtrrFlbl[l 0Top{)-

,ro* "ilp'.acrna 
Apua6xarll' llocBflIrlenr'r pa6orlJ ooBc'lcrtrlX

;;;;;;;' 3. fI.l;axrvrvrcnoft l]r ?l' tr4' l' Llairuanonoii '
A. II. IourHesu.ra i5j, A tr4. Bono4apcnolg tt1-ltjl'
A. U. put" Ir B. tl. tr4.trsrana [25], B' A' Poacndrelsga'

M. N{. PoiriancHofi, 3. Id. CoHo"roecxoii [28], A' II' IOinHc-

Br.rqir 14 E. A. PoterrSelrsaa 127. 3/r' 351' a raHllie Apyru \

15,!0.30-32 1. CeeAelrrtn o6.rtloxe' B Hor{}pylo;litl.Jl /\pII-

a6-xarra, [alrbr B ,,rrt"o" f . N'I . l]oIn'ap;1a-Jlenlruo' ;' rp' I4nl-

nrrl, i). A. l'panroncHoro [6--81'
14mrr Apui6xarbr rpaucnpu6upyer:c.s ro-pa3IIoYI:.otlotAn

otro rl)ott3lrocurc.fl n u* Aput6"ara-IrJrI{ Apua6ara [17]' R na-

crorruqoi,i 1ta6ot'c rlaIII{caHI{e co6c:rBeHurrx .I{['reII nutt"tt u^-l.o-*

o:rt]0'1'o'l'rlrrlt <l'l'pa4uqueii, ycranonunrneftcn B coBercnoll

Hcto p r{ rto - t\'l i t 1'() M il'l'llrlecnoft lnrep ar yp e'

A'r,r',r1, (ttl!'t'rilo1' cllol{N{ nprr-grr{r'rM..AoJIroM BbIpaBIrrb ccp-

;Ieltrlyro 6.tt it t'rt,,1ir 1t t too'l' t, ;1oltitopalt {glllno-MareNIarl{ 
qo(]lt 1'1 x

tiuyri ll. A. l'o:rcrtr[rr'.rrr,71.y ll A 1[' IOruxeerl'ry' itt)r('rol)v

trcropr.4(l('('ltlt\ Irir\ r( l'. Nl . liorrrrrPTlv-'Ifonilllv' ll"^'i"'l'l" i.,lT
Suadno-uatoMAlrtlrl(r(rlt14x rriryrt 'i l' l')' N'l itiir't'''lty ll \l' \l' l'o-

rxancxofi 3a corJcl'Ll Itl)ll Ilo/\l'()'l'olll(() l(llrll'll'

O ltr,rerrrl r,r rBopqecrBe Apna6xatr,r

/[o nac Ao]rrJIo oqlenb MaJro cBe[euuft o E(r{a]rl{ Aplla6xa-
'rr,t. Mr'r rle SIraeM, xelt 6lrnu ero poAI4TeJrr{, KTo 6r'r,;rr ero yura-

l'cJrrr, Mbr He paclroJraraeM roqrofi garofi ero cMeprrr.
O calrou ce6e Apua6xara JIIrIxrr ABalr{Abr ytroMrrrlaer B

'r'l)anrare <Apua6xarra.s>. B 'racru III, npanule 10 on rurrer:
<lfor4a rlportrJrtr Tpr{ rcrrl u mecrbAecflT paa rro ilrecrb4ec.flT
.iro'1, Tor4a rlcTeKJrI4 23 roAa ltoeil ;nuenlr>. Cor.;racuo rrH-

)\urhcrtoft rpaAr.rqru{ cyqecrByror qerbrpe etroxu - rorr{: Rpr{-

ra (ao;roroft neH), tpera (cepe6pannfi sex), ABarlapa (6pou-
lrorrr,rfi lcH), xarlr (rHeleanrrfr neH). llo lrH4rafrcxuu npe4-
c'r'iulJr(rr[4rrM, rrocJreAH.fIE Dnoxa - KaJrr{Iora - Hasaracb a

ill02 r'. i() rr. a. C ee naqana uporuJro (mecrbAecflr paa tro
ilr(r(:'t'r,/(()(rrr1' JIc1)), TaKI{M O6paaou, <Apua6xaulg> 6nlra na-
llll(rilnir rr'i1)1) r'.211-.rrc'r'ltltlt ilB'r'opoM, arro rro3Ro.rlttc'l'crltrrrarb
!t7li rr,1. r'ol(()i\l or'o l)oirt/(rtt!ltt.

Nlr,r rrr' :rlr(rr\r 'r'o,lrr{) Nl{)(t't'it (!t'o lrortt/()Irlrlr. I} 'racrl{ II,
rl)irrfn,lr(' I ttlttttto,it,t,t't'tlr .tt llttttr tlitilltilllt'lo ltllylrttciiueto vugufr.-
(rlr)l'o uil.y'ulor'() r(or11'lrit, t.'/\o AIna6xa'ra Mor pa6orarr,:
< llolr,llirl ilotrrollllo lipuxrlrarry, 3eune, Jlyue, Mepxypuro'
llrrrrollo, Coluqy, Mapcy, IOuurepy, Carypuy ll coBBes-

/l!{riM, Apna6xara BIrpeAb naJraraer Hayry, noropafl oqeHb

rroqr{raercJr n Hycyrrtanype>. Floneftintre ncc'.'eAoBal{rls rros-
BoJrrrror csararr, ero poAldrroit Amnaxy - o6;racrr, s IOx-
uoft tr{n,qun. Ftpoue Drrrtx cBeAeHvtfr. o6 aBrope, HaM Hrlqero He

r{3BecrHo, IlO AO HaC AOIXJIO ero SIraMeH[TOe COUI'IHeHI4e'

noropoe 6r,rno uonoporHr,rM IryrrnTol\I B paBBIIrI{I{ Torrur'rx
nayH e I4tgvvt. <<Apua6xatufl)) - ero cnoeo6paanaq suqrnro-
rrearrrr, n Horopoft co6pano caMoe Jryq[Iee' qro 6r'rno cAeJraHo

B upeAruecrBylolq[e Btroxl{? sce Ha[6oilee Ba]r{Hoe I{ IIeIrHoe B

rrr4lriicxoii MareMarrrr(e rr acrpoHoMuu. I4lrerorc.fl cBeI(eHI'{tI
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o L2 paz;ll,t'trrblx KoMMenTapuflx H eroMy corlllltcllnlo, fiepBble
nB Koropl,Ix 6r'rnu cocraBJIeHIi rl cel)c/Iltrt0 Vl tr., [ocJIeA-
Hrre - ts cepeAurre XIX s. Cpegu aB'rolloR rtoN{Nlelrrapl{eB
6rr.rn uaBecrHbre Lrr{Al{tcfiI4e r,IareMarr{I{t{ Ir acrpolloMbr'
B roM qr{crre Bxacnapa I (VII n.), flapturcrrrapa (XV n'),
HuraHan:ra (XV-XVI nn.). Coxpaul,Irlocr' /[oBoJlr]r{o Muoro
pyHonlrcefr HertoTopbrx HoMMclrraprIcB, rtoltillll,l Illl Ioultr{x, aITo

<Apna6xarrfiD ItrI4poIto prByrla'IIacT,. O6 ll'r'om )tio oBIrAeTeJIb-

CTByIOT I{ I(OMM0IITapltl,I IIil N'l00'l'Ilbl x, I} 0OIIolltlOx't IO}I{HOI4II-

,quficnrax, .flBbrKax.
Tencr rpanTara, lnt tutoitttttLri,i tta caHcr{pl{Te, 6r,rn nepe-

BeAeI{ Ha -fl3hIItlI x14 ll/\l'I,'[(],rlyfy' MaJIa.flJIaM.
Han6o.ncc J)arurro olto/lcufltr o paBBrrrrtI,tlareN[arunI{

s tr4uluu o1'roor1'cr It 0roxo tr{ugcxoft qllBrrJlrlaaqr{u (ce-
pe4r4rra l ll 'r'r,rcrr.rr:,rerl{rl [o t. t.), IroJryqlrRilreii cnoe ]IaBBa-
uue ro l)iroxorrrraM gnyx 6olrrullx ropo4oB: l{oxcrr4rrto-Aupo
u Xaparrrrr,r, paclroJrox{enrrblx n 6accefine peHu I4naa [211.

/[o rrac rre AotuJrrr rer(crbr MareMarrrqecnolo xapanrepa'
a coxparrr{Rrlrrlecfl IraAtrI{crr uoHa rre pacruu(lpouanr'r. fIo-
aToMy o6 yponue MareMarrrrrecnrrx Brraul{fi n ry Drroxy Mo}ItHo
cyArrrb Jrr{Ixb nocBerIHo, B ocrloBrroM tro peSyJIbraraNl apxeoJro-
frrrqecKr4x pacfiotroH.,(pennue lluglrfiqr'r csI1IrarI/I Aec.srHaMr{,
o qeM cBrrAeTeJrf'crBylor HaceqHr,I Ha coxpaHl{Brue}Icfl l{rlcrpy-
MeHTe AJrtr r{BMepeHIr.rI AJrr{rrbl. Ylrcna o6oana.{arricb Irrrplr-
xalrn-aapy6KaMrl . Tanue aapy6nra o6uapymeubl rra HaMeHHr'IX
KOJrLrIaX, r.rB rtoTopblx cTpoI4JrIIcb noJrolrHbl, rloAAepx[-
BaBrrrrre KpoBJrro H{r{Jrr{Iq. rlucra or I Ao 9 o6oana.Iailr{cb c rro-
M0 ulbro BepTr{r( aJr brrbrx r{Jrrr ro prr 3oHTaJrbr{bl x rrlTpr{ xo B, rlplr-
rrcM TaHr{x rtrTpl4xoB 6r,uo crorrfio, cnoJlbno eArrHI4rI B Aa}r-
rfoM rrr4cJre..{.nn y406crBa [oAcr{era sr4cra or 5 Ao 7 coctont
n3 /{r}yx, a rrrrclo 9 lra rpex rpyril aapy6on, orcroflqrrx Apyr
o'r /t[)yl.a Ha He6orblnoe paccroflHrle.

ll rrertoroprrx rrrpax, HafrAerrubrx B ropo;1ax 4o,nuur,r tr4n-

/lir, ll[]l,,r[,lorrflJrrrcb r{fpaJrr,Hr,re KocTr{. o6napymena caMatr

ll[)olilr,rrr I M14I]e rlrpaJlbrrafl KocTt, - ny6r,rn, a]IaqlrreJlr,Ho
60;r r,rrrr.r x l)iulMopol, qeM Te, Roropbre rrclroJlbByrorcn cefruac;
c rt:urr11oii (r'r'oporu,r yr',lry6nerrrtarta o6oauaseHbr rlrrcJra 

- or
0,t(11o1'{} /({) lll('{l l ll.

tlpollrrr,r,ririirro nr!r[)ofioe pacnpocrpaHenrre r{MeJrn r]upu.
tr{cc.rrclryr rrir rr!r r no r(iririr.ir rI, rrlro Me?r{Ay rrrptrMl{ cy[\ecTBoBaJIa
c'fl)oIirfl 0r,r0'r'oNrir l|(r0orlr,r \ MOJ), oorroBarrHafl Ha yAIloeHavI AJIfI
tte6orrr,nrr,rx l'r,rllr, r.l uil ymlror(orl.ur rrir 10 u {00 Ann 6onee
RpyntrbIx. C'r'por'<.ro ooo'r'lrorr()rr.ro (]orl]iurrJro(ir, r{ N'Ic}rtAy /r.ltl,r-

rroi,i , rrrr,rpurrofi n sbrco'r'oii HuptrLrqefi, nB Horopbrx crpouJrllcrr
iulirrrurr. C'roponr,r Krrptrrlqefi orHocl{Jrrrcb nan 1 :2:4 unw
1:3:9.

Ifpu pacHonnax naft[eno 6onr,uroe qucilo pasuooSpaanrrx
ilpoAMeroB crporo reoMerptrqecHofi sopurr.

Cnegyroque Hamr cBe4errurr o MareMar[rrecnrdx rr KocMo-
r'orruqecHux npeAcraBJrerrl{flx nn4lrfiqen orHoc.src.rl r(o
I I rr'rcssererr{ro Ao n. a,, negni,icnoMy treprrogy - BpeMeHI[ co-
oraBJrerrr4fl perrrrrfoano-Suroco{crurx HHI{I - BeA, B ry
i)rroxy Bce.irenuas cq[raracb pa3AeJreHlroii ua rpu peruoHa:
3eunn, BoBAymHoe rpocrparrcrno lr se6o. Crpo$rr <Purne-
ilr;rD, ApeBrreftueinv. nalr6oree Buaqurerr,Hoii raa qerr'rpex Be[,
l'oBop.Er o roM, Haxoe Bnarreuue rrpI4AaBaJrI4 ApeBr{r{e uuAufiqr'I
Oo;rrlrqy - Cypre - AJrfl lKnBHrr lrpr4po[br. CsouAa cBeroM
Conuqe ue roJrr,Ho ocBerqaer Mrrphr, Ho r{ IroA4epxtrrBaeT
)nr4sub na Seune: <<CsacrruBbre BoJrorr{crbre Korrtr Cypbr{,
cBerJrble, 6r,rcrpr,te, cotryTcTByeMble JrI4HoBauuent, 4ocrofiur,re
flollreHr4fl, BcrytrrrJrr{ r{a noBepxrrocrt ne6a, [onn] o6xoAqr
rre6o lr BeMJrro Ba o[uH geur,. 3ra 6o[tecTgenHocrr, Cypr'n, ara
Morr{T,, 4efrcrnyn, co6rpaer BoeArrrro [pocreproe>> [48, c. 27-
2Bl. ,

B neglrficHufi neplro4 clo?flr{Jrucb npeAcraBJteHna o Cornrle,
.ll.yrrc, ilrrrlr rrBBecrFrbrx B ApeBrrocTl,r trJraHerax - N{apce,
l\4o1rrrypr.rr.r, Ionurepe, Benepe, Carypne; Saaax JTynrr,
(ililrililil1'[)ilx) 

- Jry]IHr,IX cTotIHHax. Lrraclo HoMMeHTaprreB
ri u(r/l:rM ,tyl0ltttr,l ,ti\fruo BeJIIrHo, cocTaBJrtrJtI{cr, oHId B TeqeHl4e
ltttr)t'tt \ tt(!t(ott. M1'lou.ilru.lec6l{x cBc/(erruft 6olr,rue BCe1o B

<lll)'.,rr,t,ir rv llr{t)), r(o'l'o[)ilr /[ouI.irir /Io IIao I] IIccKoJrbKrrx
l)(,/(iurnl,r \ n lll llr l)v(! r'crr r;o1tc;ltutoii I 'r'r,rolt-to;terlrtr Ao r{, e.
ll ly:rrrr,\\'rlrlr)rir)rf lrircll)oc'l'l)iur(tlt4o rtoJl.y.II4JIa [ec.grfiqHa.s
ll!/\l{'llillltltl, (lVtl((!(l'l'lt(}ll;1.'l 1l OIIOI(llil.lll,lllrte IIagBaIII{.fi IJLE AO-
r''r'lr'r'o'rro 6o.n r,rtrut \ r:'r'(rrrrrtrii ,l1rrtr111'14. 3tr,r uauruelroBaHlr-E
rrolroii o6pilurnr,r rrilJr l,1cr, c rroMorqr;ro aA[I{TIrBHoro, cy6Tpax-
'r'lt Ilt{)t'o il M.y.il bTrIrrJIuKaTI{l]Horo IpI,IHqIItroB, ItoTopble noSA-
n(!() c'f il.rl.r rroo6xoTluur,tMr{ noMtrorregTaMu npr{ coBAalrvtt rro-
;rurqt.rorrrroii or,ro'fcMr,I cqucreHufl. Bonr,rroft I{rrrepec trpeA-
("r'iur.iulr()'r' Tloiicrnun.c r{ppaql{ouaJrblrbrMrr qucJlaMr{, I{x
(1t(Jrit/u,trlirJr r.r u yunontaltrr, r(aK o6lrsubre BeJrIr{trHhI.

ll rrtr71r,ri,ir;rrr,rii ueprao4 un4uftqrr yMeJrtr Haxogr{rb Kopnr{
il(l.rilror'o l,r il()rroJlrroro KIlaApaTHoIo ypaBHenraR, pemarr.r ne-
rro'r'opr,rc,riro'r'rn,ro cJryqau [eotrpeAeJreErrbrx. ypanueuuft nep-
troii rr tltopoii o'lcuenra I{ reoMerprrqecnl{e BaAaqu Ha Bbrrrzc-
Jr(trnr, roo'r'l)o0nl{q ra upeo6paaoBarrlrfl.



B Honqe I:rr,rc.asererrdfl Ao H. E. rr B rrepBbre BeHa Harrrefi
epbl IIIJTO I4HTer{CIIBHOe paBBIITIIe aCTpOITOMI{II I4 MaTeMaTITI{I{,
noropoe rroJryrrrrJro BaBeprlerrrre B Tpanrare Apua6xarnr.

Aplta6xara oHaBaJr Brrarrr{TeJrbHoe BJrrlfl rJr4e rrpaHr.raqecKrr Ha
Bcex troa4neiirunx rauglrficnrax lrareMarr{r{oB r.r acrpoHoMoB:
onu ntr6o KoMMeHTI{poBaJIII ero corll{rrerrr4c, rn6o r1urnpoBaJrr{
ero.

Conpeuennrre raugr,rficnrae yqeHbre naabrBaror Aplra6xary,
HaH ylfie yrroMrruaJrocr,, <I{oneprutxoM BocroHa>. C nonnmu
ocuoBaHrreM ero Molr{Ho cpaBrruRarl, u c Enx;rlr4ou, <<Haua,nar)
Koroporo 6unw gtn DJrJrrrrrncrrrrrecxoft MareMarrrnrr, HaH r{
<Apna6xarnflr> arr ungr,riicnoii Frayxrr? Balr{Hofi nexoit B paa-
BI4TIIII{ MaTeMaTI4tICCHOIO eCTCCTBOBHaHI4fl.

ftpoue cBoero ocrJoBrroro coqtrrneHr{.fi , Apr.ra6xara Hatrr{caJI
RoMMerrrapr{ra H <Cypr,e-cuAAxanTe)), acrporroMr{qecnoMy co-
rrl,rueul{ro IV-V BB., Ho oHr{ Ao rrac He [orxJrr{. Bupo.lelr,
HeHOTOpbIe OCTTOBITIJe r4AeII 0Tr4X r{oMMerrTapr{eB }rarrrJIII -oTpa-

lfielIlte Il acTpoltoMr.rqecKl,Ix pa3[c.lrax c)fo ocIIoBHoI.o corII4Ee-
nmfl.

<Apr,ra6xarrall cI) allrrlrl'oJr r,r o r rc6o;rt,t rroc co rlrrr{eHl,re,

olro co4eplnvr ll8 crpo(b r{ rrar}rcauo 11 1,[)il/U.u(]lorrrJofi [Jr.rr
uu4r,rfiqen Mauepe - crr{xaMrr, B noropr,rx rrer pu$unr ; oc-
HoBlroe BHr4Marrr4e yAeJrflerc.fr pa3Mepy. crraxornoprran dropua
r4 BJru)fi egr{tr cno co 6crro B a Jr a Jr yarilreMy B anoMl{rranlrro [p aBr{ Jr.
Tpaxrat cocror4T uB qerr,rpex qacrcfi: .f{auraru.runu - cu-
creMbr o6oarra.renufl rrucer (10 crpotp), fanurana4r,r - Ma-
reMarrrnlr (33 crpo$u), FtalaxpniiarraAbr - oilpe4eJrerrrr.rr
BpeMeHr{ (25 crpo$), lorranagrr - He6ecnoft u aervruofi c$ep
(50 crpo{).

B acrporroMr,rrrecnofi qacrtrr, raueroulefi MHoro o6ulero
c <Cypr,r-clrg4xanrofi>, Apua6xara BbrcKaBaJr renrraJrbr{yro Ao-
ra[Hy o Bpaqerrr4r{ Selrnlr Bonpyt cBoeii ocra. 3ro 6r,rno o.reur,
cue.lor,i r-ranoreaoi,i A.rrr et'o BpeMeHrr, rrrcgrrroit BpaBpeB c 6pax-
Marrcr{r,rMr.{ p0.rrr,{rr{o3til,tlltI{ rrpo/{crttBJrcIt].lrIMr,t It IIe nprrHtrTofi
rroc.rrc/(vrou\nnur ttrrTlrrii('Iulurr ll('1'l)()ItouirMlr.3aro MarcMrrrtrr-
rlecnarJ rrilc'r'r,r o,r()lrr, llirlrroo6liaslritrr uo crpyr(Type, coAep-
)I{L{r Mrroro lr;10ii, rr,ilrr,rrr,trr,iirrrcM paBBrrrbrx Apyrr,{Mr{ yqeHbr-
l\{r{ KaH n cauoi,l .VJl:ryutt, f irn tr{ Ja ee npeAeJraMrr. 3ro nepnoe
[olueArxee /[o ilir(i (rr0rlr,rit,lr ritloe MaTeMaTI4r{ecKoe coql,rHeHue
un4uirLlen; rrlo'r'r, Mirr'oNrilll4rrocIil{x rlpaBI{Jr craJra rrBBecrHa
IraM IrMeurro u ur.r,ror(oinrrr Alllra6xittu. MareuarllqecKr,re Bo-
Epocbl co4ep?r{arcrr l0'ro.rr,tro I olrot\lril.trr,lofi BTOpofr qacrr4,
fIO I4 BO BCeX OCl'aJD,ilr,rx I)iliul().rt ilx.

llurtanux cee4enuft o roN'I, HaH 6rr.nlr noJryqeHbl rlpaBltJrtl,
rur(ilrtux AoxaaareJrbcrB B TpanTare ner. I4snomeHr{e npe-
Jl(),ru,rlo JraKoHr{rlFro, Bce rIpaBI{Jra Aarorc-n n {oplte peHoMeH-

;1trrqnfi u coBeroB. J]lrrus I{speAKa [paBI{JIa colepEtar [IaMeK
ili\ tlbrBoA. B crolr orHoIrreHrII,I TpaKTar Apna6xa'rnr He .sBJI-ger-
orr r4cKJrroqeilrreM cpeAl4 pa6or NlareMarrrltos I4HAIU.

<Apna6xaurfl)) oxBarbrBaer MI{orl{e Borrpocsr apu$Merrlnlr,
i\JIte6pbr, reoNIeTpIrI4, Teopnu ql4ce,rl, TpI{lorloMerpl4rr. BeJIr{-
rriliirruM Aocrr{ifieHI4eM I{rIAI{iicKr'rx yuenr,rr 6r'rno coBAaHI{e

TleCRrr4.ntOii nO3llr{rrorrHOit CttCrenrr'r cql{cJreIItrT-flr orAeJrbHbIe
lroMnorreHrr,r noTopoii 1tt.Irtt tt y ApyII{,\ I{apoAoB, rlo roJIt'Ko
rr l4rr4lur or{a rralllJr il cBoe rroJrr{oo BilBopIIIeIIrao..llepntrc npa-
nl,r,rrr n eror,l cuc:ro,r'to trcTpeqaorct{ t{xtcrll{o y Apua6xaru -
l)'r'o npaBlr,rra rrSBJreqcrltltl HBaAparlrolo u Hy5lruecxoro Hop-
rreii. C{opnyJrrrpoBalll,t oitl{ oqeHr, r(parKo, 4 xx rpyArro [o-
n.srr, 6es nogpodnoro HoNlMelrrlrpoBarrnfl.

B <Apna6xarr{I,ID I,INtolorcu r loc}to.flbxo BaAaar, cBoAflIr1uxctl
K perrleHl{lo .nr,rneiiuoI'cl ypilBIIerII4fI c oAIrr{Nr Irer{SBecrHI'IM.
O4Ha l,ra HI{x - BrraMelrr{Ta-a ((BaAaaIa o Hypbepax>, o6otleguraR
sareNr MrrpoByro aJrre6pal{qecHylo Jlr{reparypy. B neii rpe-
6ye'rcn onpeAeJrlrrr' BpeNItI Bcrpeqlr AByx reJr, noropbre ABr{-
iriyrcfl rraBorpeqy Apyr Apyry rlrll,l lHe oAIIo BCJTeA 3a ApyrlrN{.
Px4 aa4au <Apna6rarr,urD npl4Bo4flr n r(BaAparHblr.{ ypaB-
Helrilrrlr, rrarpnMep rlaxoin[elll{e qflc'fla qJteHoB aplrtplre'r:uue-
cxoir nporpeccmrt rr Bhrql4c'.[eHue rrpoqeHroB. Ana.nout'tr'rr're
3aAaqu Ha c.rrolitllble npoqelrTbt pculaJlr{c6 i\l.ftorIIxIIl arrlllrfi-
olurNrr{ aRropaMr{. llo4oSrrnre nprrMepbl Bcrpeqal0rcfl I'{ B eBpo-
rrci,icrtr,rx pyltotsoAcTBax IroRoro RpclMeIItI, tlitr[)llNtL)l] ll (ll.a.Ia-
.rtirx ir.ir lo6pr,r>r (17 46) (rpttrrrlyacrrr)ro Nlit'l'01\riI1'ltnit A. l{"nepo.

[3ne1lrrr,rc rtl)ilnlr.rril;tlirtrltrttvt'tt'ttrttttoi'i Ill)oll)ooc-t'I14 rr rlpuN{e-
p}I Iril rroc l(iulrrt l <rAplta6rit'l'14 l,l)), l| 71a"rtr'uel'fuuelr oHII BCTpe-
qarorcfl n 6olr,ruuucTBe nIIAI{l'icHr,tr NlareNlaruqecnlrx coqu-
HcFrr4ii. Aplra6xara srlaJr rrpaBI{JIa AJrfl o6qero qJre}Ia, cyMMLr,
artr[cJra rrJrerro]l apnsmeruuecHoi{ ilpOrpecclrl{. tr{nrepecno, uto
nprr BbrBoAe tfoplry"nr'r altrrcJra qJleIIoB oI{ pellraJr rroJll{oe r(BaA-
pilr.r{oe ypaBFreHr{e. B <Apua6xarIrI,ID rIpI{BOAflrCfr rpaBI{JIa
cyMNrLrpoRaHrrfl HaTypaJIE,LIbrx HBa[paroB rr Ky6oB, Her(orophrx
Apy|r{x p.flAoB; BtrporreM, oun 6lrnra pallee r{SBecrHbr BaBr{JIo-
HflHaN{ r{ IpeKaM.

'Orpolrlrlrir BKJTaA nuec Apna6xara B pasBI{TIre reopurl tlr{-
ceJr r{ ee Ba}ilHoro pa3Ae"1Ia - p(]ilrellrr.s HeoIrpeAeJreHrrrJx
ypannenuii. lt aroii rtpo6JreNIe B I4HAI'I[ o6paurnlrco B cBfl3I{
c RaJrerrAilpHo-acTpor{oMr{qecKI{NIII SaAarraMu' B Koropblx
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Eylnuo 6uno oupegeJlrrrt, treplro[br troBropeHrltr oru{Xalo-1y
orEoctrTeJrbl{r,Ix UOroiHenuft ne6ecgr',rx cBeTI{Jr - UorEqa'

Jlyurr, rrJlarrer c pagr[sHbrl\{rr trepll^oAauu o6panleur{fl rr Apy-

rue c Hr{Mrr cB,a SaHrrbre npo6nemr'r' 3a[aqa cBogl{Jracb K orbrc-

KaHI{rO qeJrbrx tltrrceJr, Aarolqrrx ilprr AeJreHI'rr{ r{a AaI{H6re qlrcJra

AaHHbre ocrarKl{, T' e. yAoBJrerBopfrloq,I{x HeorIpeAeJIerIIlbrM

rltrter'itrr-u ypaBHeHII;INI l'I lIx ctrrcrclvlal{'

Heonpe4etreHIrbINII{ yptlBI{eIluuNIII.. SaII14MaJIcl rpe'recHlrft

*ure*u"oir, i I I e. f{,uo$au'r, xo'r'o pr'tri IlcKaJr paql{oHailr'Hbre

p*-tttto. lloc.ne Apna6xarr'r urtTltliitlr'r o6patlrnlrcr'- I !"lf:
HITIO STI{x yparlrrenr,ri'i IJ I\cJl l',Ix uoJIolliI',lTeJIbHbIX qr4cJrax' qTo

.fiBJIflJIOCr, 60lee c"rlollillIJM. Bprg nu 3[ecb Mo]Itrlo roBO-

pltTr, O [puMOM 3IIUN{CI'I]OBaIIUI{ y rpeKOB: yrleHble 3TI{X CTpaH

npllut.rtu I{ 1l'col)c'l'lllto-llu o"rloBbrM SaAauall' I4cxoAfl l{3 paSHbIX

opo6rr"t, lln i 
"uno, 

MeroAbr 6rrrur paenu'rnlie' CHopee 3To

cnugetclr,cTllyer o cB-aaflx rtugufrcHlrx yqeHblx o NlareMarrr-

r(aMI{ ApeBnero ltfita,a' r(oropble ran]ne ilplrlrrJrr{ K Heorrpe-

IIeJIeTIIIIjNI ypaBrIeHIrtrM' SaHtrrMaflcb acrporloNlnqecHI{N{I{ Bbr-

qI{C"IIEIIfl1VII{ II SAAAAIAMI{ HA OCTATI(II' II PEIIOIII4fl I{AXOAI4J]II

JrrIurL B I{eJrbIx rrr{cJrax.

BH;ra4 Apua6xarr,r B reopltro qrlceJl llecblla cyqecrBeH:

or{ rfepBrJN[ n I'tuponoii Jrr4reparype $opnylt'tpyer ottclrb r43flIr[-

,ror" 'ripte*ot pe'''e'r{-s B qeJrblx ur4crax Heo''peAeJtell'olo

Vpuu"a"tn uepeoii orerleull ar ! b : cy' Penenrne Aaerctl

T&K FI&3I'IB&eIIIJM NT€TOAOII (paCCeI{BaHl4U)) 14JII'I (paBN{eJILaIC-

Hurr)), KOTOpr,rii rsailoriteH AOBOJlbrlo HparKO'

L{urepeinrr rpllrouo}IerpIlqecfi Ile npoSrrexlbr' 143 Jro]rteIrHl'Ie

n <Apua^Sxaruu>. B csoltx rlccJreAotsaul4t{x no rpl{ronoNrcr-

puu lrngldtllbr, rro-BtiAr4Mol\ry' olllpaJrrrcb rra rpyAlr paFrlll'rx

AJIJII{FIIICTITIIECHIIX ACTPOIIOMOB' Y ITOTOPI'IX 6T'TIA. AOBOJII'HO

pasBrrratl rpI4roIroMerpfi.fl xopA' o[uaxo uHAn14LIbr 3aMe-

Hr{Jrr{ XOpAbI CI{HyOaNIUr qro IIOSBOJIr{Jro rrM BBecrr{ paSr[qHble

cfyllnr1ur,i, cBflBaFIEIbIe co cropoHaMr{ r{ yrJraNtrr rlprlMoyloJlb-

Horo rpcyroJlbHul{a' Olrn paccMarpr{BaJrr{ Jrr{HI{ro ctlErycal

JItr{rrI4t0 ltgCI{IIyCa I4 ILLI:aaLYJl nOJIyqIlBIIIym trOBAHee n EnpOne

IraBBarI[o ct4tlyca-$cpcyca. Hau6olee paHrlflfl ra6lrlqa cu-

il;;;;;";'ti,ii " ncvpue-crr/{Axarrre}) r4 B uepnoii 'ract5,i*ti
u6"ot"no. 'l'ir6.rrut1a cocraBJrel{a 'repea Ha}Ii[bIe o 40 :
:225', 1'. o. rtcl)ou 1121t qactt' Ayrrr HBaApallra'

Acrltottomntloolt14c rlllcllu <Apna6xatlu4D otrIrp'aJIr4cr Ha

r(Jraccl4qeottltL) tlll'l'l clr,t/(/[xilll1., Itorophle rroBAIree 6r'tlll uoA-

;;6r;; u'nrr,,r,,,, llrtltrt.rrtit't t't rlr'oi'i (Vt 
'') 

n ero <llarrqa-cllAA-

*otrrrna, lli( )l' I'it6o't t't llirplrrirlttt\lllll'l llo ircTpolloM14 l'4 lto-

t.y.1lt {.t({)ll\(\ t((}1\l1t.l ,t,t,lrtrrrt,r ii, rl0l\'1 oI)l,ll'l{llrl.llt,ttt,ti,i, xapanrep;

'll 
{',t,t,rt tr1.rtt,1 :tllltltrlllt't1'l{aIt llcrpoJtor' cocf ilRl{BIIII{ft necHoll-

t(() il("'t llo,rlol'll 'l(lol([lx TpaKTaTOB' rIa-KOTOpblx SaMeTIIo cKa-

itlJto(,,t, :).l.l l,t ltr.to,rt{uecHoe BJrl{flgue. B ero acTpoJlorllq_ecHrlx

c(,'t!l It()II n l x JlCTpe{aIOTCfl SJIeMeIITrI rpeqecxOft nayunoii tep-

f\l 14l loJl() l'u t{.
llocrtcllouarenelt I{ noMMeHraropoM Apua6xatm 

^6rrn
llxrrtruirpu I, nauucan[rufi cuequaJ]bllble IIoflcHeHIIfl x <Aplr-

ir6xirrnu>, a ranlr{c ABa rpanrara: <Maxa6xacnapl{fl) u <<JIar-

.ry6.racnapuflD [441. B aurx pa6orax norysnlu AaJrbrler{uee

1','tn"tt" Bonpocbl rleonpeAeJleHlrolo allaJrrl3a I4 pflJI acTpo-

rfoMLtqecHLlx fipo0,reM.
Conpeuenurlxou FxacHaplr I QlIl Dparlrarylra - aBrop

/[Byx ugsecrHr,rr co'rusenufi: <Epaxua*cuxyra-caAAxalrraD
'l'+dl 

^ <Itxau4axxaAbnr(aD t491. ngPPoe Ir3 Irrrx Sluo nanlr-

caso 30-neruuM Bpaxruarynrofi s 628 r. IIOA BJII4.EIII{eM I4neI{

Ap;6;r;;;.-,I1o.tuto.,Ho orMerl{rb, qro' c"neAyfl Aplra5xa-

Te^, EpaxMaryura Bxrroqrlr n cnoli, B ocIloBHoNI acrpoHoMr{-
.recx"f,n, TpaHTaT ABe MaTeMaTIlqecKI{e IJIaBbII coAepxialql{e

pflA HoBhrx npatsrur. tr{ s ro }rie BpeN{rI <Aplra6xarnfl)) B srolvl

ioo"*ru.rr, 6ri.n a no4ne p rHyra o crp or,i HpI{rI,IIte 3 a l{ 3 JI o iI{eHIIe

npaBr{rla o BpatqeIILrI{ 3eu,nn Boxpyr cBoefr ocl{' t" 
-"ol11o^"

o6toctta*t"" reoprrld coJrHeqrIbIX rI JryrlHblx stlrNleHr{I4; Blpo-
qeM, tr{ It ApyrI'IM r'rngnficHuu acrpouoMaN'I aBrop orHeccrl

fiptrTl4qecnu. Ou nr,rcrynaJr nporl{B 3aI{NIcrBoBil}[L{fl sJteM-elr-

TOB BaBr{JroHcKr{x u rpeqecHux acTporloMutlecKl'Ix Kortl (cutII'Iu'

b;fi;;;;t rrrt* Epaxna.ynrbl, IIatrtrrcaIIIIoe trM n 67-'rrer-

IIeMBoSpacTe'y}fieleco4epurarotteo6r.tctttrtlttttltoi,iltpllTl{I(ll
u noHaSaJIO, UTO Epaxl,ralyil.ttr rrA or{.rloII0 .rl0'l' o'r()IIIeJI 0'l' op-

ToAoItcit.tt r,trur x rpaltlrlt,l fi .

B t8B1 r. l6.rtnan /(opolrllll liaxrua;rlr Ha ceBepo-3anaAe

tr4ugttv 6lura nafigeHa pyxorllrcb HerraBecrnoro aBiropa rro

apuflterraHe ra anre6pe, BpeMfl c^o,c'raBJreul{fl Koropolt yqeHbrc

qu""pytt VI-VIII BB. H- a. [65]'
K cepe4nue IX B. orHocl{rcfl rBoprrecrBo npyrluel4lrrero

uare*urixu Maranupr,r, aBropa <ltparHoro Rypca MareMa-

rr{Kr.r) tll, 671. 3ro uepnnft nn4uficHrait rpaltrar' nocBflIrleil-

nr'rft uonnocrblo MareMarr{Re ; npeAllrecrByroql{e yqeubre rI{IIIl)
BI{JIIOqaJII4 MaTeMaTnsecHIIe IJIaBbt B cBoI{ acTpolloMllllecKlle
coarr{HeHllfl . 3rlr r,ilagnr 6rrrnlr 4OnOJIr]IO C](aTbIMI{ ' 

UOrITlt

IroJrI{ocTblo oTcyTcTBoBaJrr.r ilpr{Mepr'I I 3aAaqtr{' KoTopI'Ie

s 6onrrrrol{ rron"nectne upnnognr Nfara,nupa' Xorq coqlr-

HeI{ue HaBbIBaercfl HparKrtM' ollo ro o6r'evry 3I{a-tltre'[l'Ho
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UpeBOCXOAIIT BCe I{3B'eCTHLIe MaTeMaTuqeCKI'Ie COqIIHeHIIfl
cpeArreBeKoBr,rx rrH[I4itC]tI{K aBrOpOn. B arou rpaKraTe Btrep-
BLIe npl4BOA.STC-II MHOIIIe MaTeMaTI{rIeCKI{e trpaBI{JIa1 B TOM
IIUCTE NPABI{JIA YMI"IO}KEHI4fl trI AEJ]EHI{fl, qACTHIJE CTYqAU BO3-

BeAerrr4fl arucer B HBaApaT ,t 1\y6 u usBreqeHr{fl KBaAparHoro
u Ky6lrqecnono Hopl{efi. B anreSpaLIaIecKIrx I,I reoperllno-
TII,ICilOBbIX paBAeJIaX NIEI SIIaKOMI'IMCfI C IIOBbII'III npaBI{"rIaMIl
perxeHr{fi cr4cTeMLI [Byx .III{Heia:irbIX ypaBIleIrI'Iial .c AByNLE He-
I4BB€CTrrbINrr4, CI{CT€MLI JIIIHefiFIbIX IreOilpeAeJleHrlbrx ypaBlre-
Hrrft, rreonpe4eJrerlllblX ypaBHerrl{i,i Bropojt crerlelru rr clrcreMbl
TaRrrx ypaBrlreHlrfi; TaNI ?T{e npl{BoAflTcfl oplrll{HaJlEIIbIe x'Ie-

TOAbr peruerlr4fl JrrlIIefiIIIix y pa Bl lcllnit c HccnoJtbItLIMIr EeIlSBe-
cTlrr,rMll, LIOBbte ilpaBlIIa rta apllfnlCTIIqeCHyIO l.{ reoMeTpI{-
qecKyro nporpeccr{rr. I3npouelr, pflA rrpaBI,rJr, BllepBble rrSJIo-

lHeHrrblx B ETOM coql4Her{trrl{, 6eayclonno , 6t;ttttt r{SBecrl-Ibr

Apua6xare.
Mna4ruunr coBpeN,IeHHrrHoM MataBlrpbl Ir ero uocJleAoBa-

rerreM 6rrn 4pyrofi HpynHblii rrlaufi.cttlft MareMarl{It IIIp"n-
xapa (IX - X nn.), aBrop (llarulaHl{rlt)) [33] u <Tpuuraru-
Hlo [70]. Euy npuuaAJle]iiar II€cnoJtI']to IroRbl x npaBI{Jr }Ia
AefrcrBr4.s c Apo6-flMI4, Ha rlpollerlrlt, IIa aplr$lre'r'uuecnyro u
reonrerprrqecHyro nporpeccul{. co'ruseuua IIIpta4xapr;r no
MareMaTI{Ke 6r,uu o.renl IIonyJrflpIIbI r4 HeoAI'roI(parHo ]toMMerI-
TIIpOBaJII{cE,.

B X s. lHur Apua6xara II, cocraBl'rBlrrnfi rpaHrat (Maxa-
cr{AAxaHraD [42], Hotopr,Ifi c,ne4ona.rr 6onsrue oproAoKcaJrblroii
TpaAr{qur{, xoTfl B MareMaTurrccxofi rraBe ero acrpoHoMl{qe-
cxoft crag4xarrrr'r I{Melorcfl M tro loqnc JI eHI.Ibre aHa JI o rurr c <ApIl-
a6xarnefrl. B XI n. MareMarl{n u acrpoHoM lllplruaur rlarrllcaJr
rpaxrar <CuAAxasra-menxapa) [781.

tt XII B. ornocrrrc.a rBopqecrBo etqe oglrolo SrlalleHrrroro
r{HAl4ficnoro MareMarl{Ka u actpouo*a Exacnaprr II [36,-45].
B.rrlrtlune ero rIAefi Ha ytleHbrx rlocJre[yrcIql{x ltortoJleHr{u or-
poMrro; eqe npu )I{rIBHIr BxacHaplr 6r'rnu oprarursoBaHhr crle-
l\tr{nJfr,lrrfe TrrnoJIr,I l{rfl IlSyrIeHrIfl ero co'Iurleul{fi. 6xacxapa
(11L5 - rro34llce 1181i) 6r'rn aBropoM rrlecrr{ pa6o1. Cueqn-
aJrbrro Mtl1'r]Nri\1'ltKO trOCIlflU{eHbt ABa rpaKTara: <Jlnranatn>
u (BuAlrtn-ltilrftrrrl), Ocra.nrnr're coquHeuu-fl rlo acTpoHoMIrI{'
xor.fl rr co/\o[))r{i\'l oTAeJrbHbre MareMaTIrrrecRI{e Borlpoct'I'
rrper{My[\0O'il]oililo T[)l,lroIIoMcrpl{qecHolo xapaKrepa. <JIlr-
JraBar!r) coc'rol,l1' r,rl lli rllan, B HOrOpr,IX OIrI4CaHbr gefr.crnun

HaA l\cJIr,INrlr r,t /lll()6rrt,lMtI rlI'1c.IIaMtr{, BKJrIOqafl I4SBJrerreHIre

HBaAparrroro u rty6n,ttlortoto Ito[)tttlii; Tlaolclt pellelllre apl[{-

l4

;f (\'r'rtr('(',ru.r \ tiit/(iItI o IIoMorqblo cuoco6a o6parrlerruR' upaBll'rl.it

il/lllol'o .il(l?ltlloIO [OJroiI{eHI{f ; IIpI4BOAflTc'fl SaAarIu Ha oaccel{-

ilt,r. llilll0c llSBecrHLIe rpeRaM U XUrafrrlau' cyMMrlpoBanrle

;;;;;1.,'i.;i,;;; 
-aptg*e''uec*I{x p's4oB' pn4 KoMdIdHaropHbIX

,,,,7q,,',.' I3 pasaenax' rocBtrtr{enlrbrx reoMerplLlr i collep}Karc'rl

r r)irunJi a rralIepenIrrl o6r,eruon paBJII{q}IbIX TeJr' BorrpocL'r Ir3-

n,t.r1,",rtu ,r"ttocxtx ,br.ryp ll SaAaqrt. rra Bbrrrtr{cJrenr're cropoH

ill)flMoyroJlbrrurt rpayr-oour,t*on' flo4po6uo [po6reMbr He-

olrpeAeJreIlHOrO aIraJI;3a paao6paur',r s (EuAlta-faulrre))' CO-

olro.Eu{efr Ir3 BOCbMIT 
"ouu. 

Tut H{e rrpl{BoAr4Tc'.fl yrleHrre 06

uo""6pu"naa*t* ypaBIreurrflx nepnofr rr nropoft cretreHr'r'

paso6paurr uenotopr,re reoMerpuqecxlre Borlpocbr rr [arorcfl

Asa [onaeareJrbcrBa reopeMbr lluSaropa'
l.[aeuoe acrpoHoMrrrlecnoe coqlrHeHl{e BxacHaplt <Cu[[-

xaHTa-ilI{poMaHI4)), Harlr{caHlroe g 1150 r'' AeJIIrrc',E Ha ABe

rracru: MareMarr4alecHyro acrpolroMr{ro u ue6ecnyro r{ SeMHyro

"+.pt 
B uux craBtlrctl cJreAylolqlre upo6reMlr: o "p-u{lti

u^uLrunuoil AoJrrore rrJlaHer' o cyroaluoM [Br{E(eHIrrr' o coJr-

HesHbIXI{JryHrJbIxSarMerIr4'fIX'OCOeArrIre}II{flXrIJIaIrer'ococ-
Arrlrenr{.sx rrJrauer oo sBesAax{rr' o npr{poge ue6ecnoil rl 3eM-

iott "4.p, o KocMorpa$wu tt reorpa{lru, o6 aHc{e-nrPlrHo-

u rrr qt * n toe c H o fi M o A e JI rr tr JI a I{ e r' 
. 
o tro c r p o e H tt 

1l 
t^1t 

:l^1"^t
c{epl'r, o [puHrlr{[ax c$epuuecHoft r'purouorlerpl{rr' oo acrpo-

HOMUSe0KI{X IrHcTpyNIerITax' AaeTc'fl orIUCaEI4e ceSo]IoB loAa'

ILa 6otee rroBAIrIlx un4raficnr'rx MarexfarrrnoB r{ acrpollo-

MoB HasoBert Hapaauy (XIV n'), coxpaur{JlacL llotro'rlrtrrl l)}-
Korlr4cb ero rpaHTara-(Bu[?fia-raFltr{Ta)' u lartcttty (XVI B.')'

;;;;p" o6[rlr'pnrrx *ott"rrrupten H pa6olttlt Iixttcxapr'r II'
Itaxoso r+re Hayall{oe,'n o"dtutt < A pr'r a6 r atr'ru > 1t Aplra6x ata

6rr"ir o4nuu r43 rlepRl;rx, Kro BllcJI tlryrtHrlr'rlr cilIlyca I{ trpl{MerrxJl

r{x B acrpo}Iourul. Ort uolty'rul BepHoe-ypaBrreHl{e A""l op"o#.

rbr rrJraHer c rlol\forqblo ailclirAbl lqacrb III, upanu'tla ZZ-h]i
AaJr cBoe o6ocnoBanue Srrl'rqlrr(Jrr{qecHoii TeopI4Ir AJf ooTr-fc-

rreHr{.fl rlepaBHoMepsocrefi B ABr{}KeHr{I{ rlJrarrer [uacrs III'
npatsI{Jlo 21]; nplnsen BepHbIe Bblpa}rie'Ilt{ AJrtr yrJloBo'o Alra-

"itpu 
u"*rroft ie"t tna iryunofi op6ure ['Iacrb IV' uparlrla

39, 
- 40]; yMeJr rlaxoArrrb - 

rlpoAoJlll{urerrbHocrl BarMeurlfl

[.rac:rs IV,- upanr,ua 41, lill; c{opuynupoB-aJl npaBr{Jla [il'E

otrpeAe JreHIrfl qacrl{ Ar{cna IyIu'r, 
- 
xoropuft 6yaer €areMH'rlrb-

crr Bo BpeMfl 3arMellrr.fl [sacrl IV, upauura 43, 441; nwuttc'

JIeI{Ha.fl I{N{ npOAOJI}ItI{TeJIbIIOCTb IOAa' COCTaBJIflIOUIaf JoJ'

2586 805, 6oJree 6rlrsxa H coBpeNle-Hnofi nenu{uHe' qeM 
4{r4Ha

rotra, ilpeAJlor*urroou flro;reueen'r l.Iacrl III, npanuno 1]; on

t5
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6r,u uepnrrM !rr{Ar{ftcRr{M acrponoNIoM, I{oropblfi BbIcKaBaJr
rr{[oreay o Bparqenr,rrr 3en.nlr Bonpyr cBoefi ocra lsacrr IV,
upaurrro 91.

rlro nacaerc.rl MareMarr4qecnoro paafieJra <Apraa6xarura>,

HBalparHoro rr Hy6nvecHoro xopuefi [vacrt II, upaBl{Jra
4, 51; oror MeToA or(aaaJr BHarlurerbuoe BJrIrflHLre Ha pa6orr,r
yqerlhrx cTpaH E.uumuero lr Cpe4rlero Boc:roxa rr B cxo)fieM
BrrAe Bcrpeqaercfl y MHorrIX rra HIrx; Apua6xara nepBbIM

{oplrynnpyer rrpaBrrJra perreHldtr B rleJrbrx ql{cJrax Heorrpe-
AeJreHrroro ypaBuerrl{fl uepnofi cretreulr c AByM.s rrel4SBecTlrbr-
Mu lqacrl II, upauura 32, 33]; rrM yKaaauhr cnoco6tr Haxox{-
AeHr4n o6rrlero arJrerJa, cyMMbI I{ qucila rrilenoB apra$uerrauecnoft
rrporpeccl{r{ [.racrr' Il, upanlua 19, 20]; 6ontlroe 3Harrentre
rrMeer rrprrBeAcHHas r,rrrc ra6nnqa cuHycoB [sacrb II, npanrno
r21.

Mr,r ocranoBl{Jrlrcrr Jrr{IIrb Ha caMr,rx ocrroBHblx trpaBrrJlax,
tsxo4-rrur{x B rpanrar Aplra6xarn, "uu6o cSopnrylupoBaHl{brx
BrrepBr,re , nu6o 6o.nee roqHo, qeM y Apyrzx yqeHbIX.

Ma'reuarnr(a B <Apua6xarr{r4))

Apn$uernna

CancxpurcHoe HaBBaHIre apuSmernnu - ((BbflKra ra-
rrlrra)), T. e, (rrcKyccTBo Bblql4clrelJr4tr c IlSBecrHbIMtr BeJrrrqtr-
rraMIt)). Brruucneuu.a, r(oropr,Ie npol{BBo[IrJrI{ Ha c'reruofi
AOCKe, UOHpr,rrOfi recKoM rrJrr4 rrIJJrLIo, a ro u rlptrMo r{a SeMJre,

HasbrBaJrr{ (AxyJrr[ HapN{aD (<pa6ora c ur,r.rrr,ro>>). rfuc,ra nlrca-
Jrrrcb Baocrpennofi uano.rnoii. IJpn nr'ruonlreHr{I{ aplr{lterv-
qecnr4x geiicrnuft Jrelno 6r,r.tro cruparrr o4rrr{ peayJllrarbl 11 Ha
rrx Mecre Barrucr,rBarr, Apylue. Bce oro lraJrox{rrJro orneqarolt
Ha Br,rqucJr[reJrbHhre MeToIILI unllufitlen.

B cpe4nuc nexa un4lrricnnc cnoco6bl Bt;llIo.TILIeHlu aplrrfue-
Tuqecnrlx 4eiicrauil BMecre c l{ectlll4qlloft uoanr,qrlonnoil ctt-
crelroft cqr{cJlerrrrfl rrepelrrJrr{ n apa6onar,rqlryro, a no3[I{ee r{ B

BarratrrroeBponeficnyro MareMaruqecnyro Jrnreparypy. flax HaH
BbrqtrcJrer{rr-fr npol{3Bo[I4J]I{cr, H& 6yuare, To rreHy}ttrJl;Ie B [arb-
nefiunx BLrHJraAHax rqu{pr,I craJIrI trepeqepnllBarbctr I4 pe-
SyJrbTarbr craJrr{ SarrrlcblBarr' rraA r{Jlrr noA lIepeqep]tllyrr'IMrr
qItCJIAMI4.

Inngttfr.ctrue MareMarr{nl{ H ocHoBrrllu apu$ruernqecnrrM
olepaqr{.EM orHocr4rrr{ cJre4yroqrre BoceMb Aefictsuft: cJro}Ite-
IIr{e, BErqIITarrue, yMrloir{eHl4e, AeJreHIre, BoSBeAeHr{e B KBaA-
par, r4sBJrerreHI{e KBaAparrro]ro KopHt{, BoSBeAeHI{e n ny6,
rraBleseHrde ny6nuecHoro Kopr{.rl. Eo,rr,ruuncrBo Drr{x onepa-
rtrafi ue yloMr{IJaercfl B clrgAxanrax. Aplra6xata nprrnoAlrr
ToJrr,Ho trpaBrrJra lraBreqeFrufl KBa[parHoto lr xy6lruecnot'o
xopuefi , Fpaxuarynra rrsJrarael Jrrrlrrb rrpaBl4Jro rlSBresenufl
ny6lruecHoro Hoplr.rr. Iloc;re Maranupu arr{ otrepaqrrr4 trpr{Bo-
itrrJrrr Bce ran^niicxlre MareMarr{Krr.

trlln4raficxlre crrcreMbr uyuepaquii. Hlr s oAnofi 4pyroii
o1'paHe Mr{pa He cyqecrBoBaJro croJrbno mepaqnft,
r( il rr B tr4rrAmf: t'K**$fiv1:;r.oTlro crrJrlrcb : rr::.''-: . 
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cqucJIeHr,l.s; cJroBegrrafl, I{aH r{eIIo3I{r{r{orrHafl, TaK I4 IToBII-
qr4olrrrafl ; arsaBIIrHa.fl rrosrrruoHr'rafr ; r{r4spoBafl rro srrqr{oHHarr
CI,ICTEMA CqUCJIEHI4g.

OcnosaHraeM 6onuuuucrna r.rn4raftcHrax qlr$ponrrx crrcreNf
cJryrrr{Jro qr4cJro {0. O6pailraer Brruuar{r4e rraJnrqr4e paanrarofi
TepMr,rrro Jro r um urr rr o6o ena.rerrras cr eu err eii Aecrrrrir. f{ p enrure
rarrgraftqr,l paepa6ora;rr4 cner(uaJrbrrT,re lraBRarrrdfl AJrfl 10tn,
a B or[eJrTrr{brx cJryqaflx r{ AJrrr 6otrec Br,rconr4x creneueii;
rpexrr H{e IrMeJrr4 MareMarr{qccnr.rii lepurau AJr.tr 104 - r{r4pr4a-

[a, pr,rMJrrrue AJr.rr 103 - Mr{JrJre. Cregyx o6qefi rpa[rrqnr{,
Apr,ra6xara [pr{BoAr{T rrar,rMerroBau:,zn arfl rrr4ceJr, fiparnbrx
[ec-srr4, BrrJrorr, 11o 100: <9r.rcra axa, 11arrra, [rara, caxacpa,
arora, rrr{rolra, fiparora, Horra, ap6yAa r{ BprrHAa - r(a}r{Ar,re
B Aec"srr) paB 6o,[r,rlle npe[urecrByrorqero) [-racrb II, npanr,r-
rc 21.

B uepnofi qacrtrr <Apraa6xarru'rD BBo4r4Tc.rr [Jr.rr oSoBuaareHrrrr
rrrrceJr ail6aBraTHa.s crrcreMa HyMepaurlr{, r(oroparr .rrBJrnercrr
naplraqlrefi Aec.ETr4sHoft rroStrrlr4oHHoii c[cTeMbr cqr{cJreHr{.tr,
Ilpan4a, B orruqfle or 6ynnennrJTx crrcreM rpenoB, apa6o]]
r{ Apyrux Hapo[oB, raugnficxlre aJI(baBurHbre crrcreMr,r rre Ha[r-
JIrr [rrrponoro ynorpedJrer{r4rr B rrpanrr4ne. An{anuruarr crr-
creMa, rrpeAJlolr{eunaa Apraa6xarofi, cocror{r B cJreAyrorqeM:
33 6yrnrr caucnprrrcnoro ar$anrara AeJrflrc.s Ha ABe r{epaR-
Hbre rpyrrtrbr;25 6yxn nepnofi rpyrilrn o6oeuaqaror .rracra or t
yo 25, BoceMb 6yHn nropoii rpyunrr o6oana.raror artrrcJla o'r'
3 no 10.

llil 0 al e

it() ()C CC OO

Csorc cucreuy ApnaSxara crpol,tr lla coqeraHl{rr colrJrac-
ilr,rx r{ rJIircIIblx. cor'.ltacnrte na nepnor.i lpy[lrbt I]CCI.lla cToflT
llit MeCTaX CAI4TJIII{' COTeII' IeC'ITKOB TLICflq II T. A.;COlJIaCHbIe
I,I3 BTOpOfi rpy[rrbr 3a]rl4MaroT MecTa Aec-flTr(oB, Tbrcflrrr corelr
T6rc.Eq rr r. A.

Hauplmrep, ga; g - conJIacua.fl, 060Bnaqaroqafl IIuSpy
l) na nepnofi rpylrlbr, crol4T B coqeralllrl{ c uJlacllofr a IIa Mecre
eAr4Hr{q.

TaHlrm o6pasou, ga : 3.
CouracHas r', o6oauaqaltu{yru qr{py 4 lra ntopoit rpyrrlli'

B Coaterarrrrr4 c rJracrrofr i naxo4urcn lra Mecre rblcflq. 'IaHuu
o6paaon, ri - 4000; ti : 1100; mu : 250 000.

Ec.llr ncrpeqarorctl BNIecre ABe corJracHr,re c o4noii r.nac-
noii, ro qucJla cyMr,Iupylorcr. TaR, kma - ktr ] ma, r. e.

1+25-2t\.
Bor npr,ruepr,r odpaaonarllrfl ApyrI4x qlrceJr:
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AnSarnrnafl clrcreNIa Aplra6xatr'r noBtloJrfler Sarll{carb
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C uolroqrro erofi cucrenl'r MolI{Ho 6r,rno o4uo Ir ro }I{e qficflo
Bbrp a3trTb IrecKoJrr,KI{MIr ctro co 6a MI4I, rr atrprrMep :

1 
n-ayagbi - 400+30+5

435 - I npaghi -400+20+{5
I mflaghi - 400+25+10

Vuorpe6.iraJrrrcb rr pagHoBr{lIHocrI{ no{o6Hofr cI{creMbI.
TaH, qn$pr'r o6oaHaqa.fuc6 colJIacnrJMI{

1-k' 1, p, y
2-kh, th, ph, r
3-g, d, b, I
4-gh, dh, bh, v

I,1 IJIACHIIMI4.

5-n, n, m, J 8-i, d, h
6-c, L, s 9- jh, cllt

7-r'lr, llr, s O-fl, n

Ecru crloflr plrAoM HecnoJrbKo corJl&crrbrx, To rrr{cJloBoe

Srraqerr[e rrMeer Jrr{[rb frocJreArrfltr; rJr&crrbr€, o6osuauaroulrae
rryJrr,, cJry?rrar raKlrre AJr.s pasAeJreHrrfl r{rr6p. Bynneunr,re nr,r-
paxerrr{fl sarrrrcr,rBaroTcfl crrpaBa rraJleBo. ,[nn raHoro Br{Aa
n.nr[anuruofi cr{creMr,I xapaHTepHo cMbrcJroBoe Bnaare}rrre 6yH-
nenuofi Sarrnctr{, HarrpI{Mep:

ra (2) - gha (2) - va (4) - ya (1) : 1442 (Aarerr,nufi
rraAe)fi or ParxaBa - rroroMna Paur,r);

bha (4) - va (4) - ti (6):644 (3-e rrr{qo eArrHcrBeHHoro
sr{cJra Hacrorrqero BpeMeHr{ or rJraroJra <6nrrr'>) .

3anncu B a,r(baBr4rnofi clrcrelre aroro rr{na naiigenr,r n co-
qr4ueutrr.sx Bxacnapr,r I; nnpo-rerlr, Cypu4ena B cBolrx Hol,rMeH-
Tapr4-trx H <Apr,ra6-rarun) yxasriBaer, qro Dra cl{creMa 6brJra
r{3Becrrra eqe Aplra6xarc.

Cloxeque. Nlrrorrae aBropbr, B roM rrr,rcile Apr,ra6xara,
Bpaxlrarynra, lVIaraBupa, Illprgxapa, cqrraror onepaqrrc
cJro?r{eHu,g rleJrbrx quceJr o6II{eIIBBecTnofi, uoStoMy rrpaBr{JIa
cJrolr{enr4rr oHrr rre [pr4BoAflr. Apua6xara II oupe4erfler cJro-
)rieHrre laH: <Co6upaHLre B oArro HecnoJrbixr{x ql4ceil ecrb cJIo-
lfierrueD 142, c. 1431. Ouepaqna cJrolnerlr4r 6rrna onncasa
Bxaexapoi,i II cnegyrcu1lrn o6paaon: (Cromr qu{pnr, cron-
qlre Ha o/(rr4x rr rex ?ile noSr4rdrroHHbrx rrecTax, B npflt\{oM I{JrI4

B o6parrroM ilopflAxe) [36, c. 51. IIpn ripflMoM tropflAxe cJro-
)rreHrr-fr npol(ecc ilarrr4llaercrr c eAr{Hr{r{, trpu o6paTrroM trop,sA-
Ke - co crirpiln{x paaprrlloB (cm. crp. 21).

llepnrrfr ilprrlrcp coornercrByer npRMoMy tropnAr(y cJro-
H{eHr{.fi, eropoii - o6palrrouy. }4nor4a cyMr\fy Batruct'rBaJlr{
IIe IrOA CJIaIaeMHM, tr ila/l lr[{N,r; r)'r'o1'Cr]OCO6 BCTperraeTCrI y Ipe-
ROB rr pr.rr'rJrrrrr. I\4c1'ol[ cJro?r(orllrfl l]rrr)o1'o c Aecflrrlrlrrofi noen-

tlltonrtoi.i or{creMoft trepemeJr n apa6onet'Iqltylo
(1t(.yto Jt tl'roparypy (Xopealru, IX n.), a sareM ll
("JIo)ttoilrl0 rpOI4SBOAI4JrOCb B OCHOBHOM Harlr{Erau

ir1'or'o rpc6onal ynte n XIII n. CaHpo6ocHo.
XV l. cJlolrterrlle BbrtroJlHflerc.fl ran ?fie' KaK rr

lr l)oMrr,

Mil'l'(lMil'l'll rl(!

lltrporv, t'71tr

(, (t{l,llltll(
Itl a.rrtttitll (',

B IIaC'I'otllt\()(!

2

5
90

+193
1B

to
{00

2

5
9t

+193
t8
t0

100

Cyuua egrru!{q 20

Cylrua gecarxon 14

Cyrrlua coretr 2

Cyuua co'r'err 2

Cyuna Aect{rnoB Ll+

Cynrrra eArrrrflq 20

360360

Buqr'rrarure. Apna6xata He npl4Bo[Irr trpaBr4Jla Bbrqr{ra-

Hrrrr qeJrLIX tIIrceJI; olpeAeJreHI{e Bbraurrauufl AaHo Aplra6xa-
rofi II: <OrSpacrrnaHr{e Her(oroporo qr{cJra uB o6lqero ecrE'

BbItII{TaHIIe; TO, r{TO OCTaeTC'fit IIa3LIBaeTCfl OCTaTOK) [42,
c. L4?,1. flpaen.no Bbrql{rallrr-fl I.\eJrblx tlucer rll,Ieercfl y BxacKa-
pnr II: <Br'r-rrarafi ql{cJra B coorBercTnlllr c rrx rro3I{{I4oFIHIIMr{
MecraMtr B trpflMolr r{JIa B o6paurolr ilopflAKe) [36, c. 5].
llpu npnnoM rrop.aAKe Bliuuraurlfl ollepaqr{fl Haqlluaercfl
0 eAr{rr[r(, upn o6paruoM rrop.fl[Re ollepaqllm HaAo Haql{Harr)

co crapu.rr{x pa3pflAoR. IIpn nrFlutaHrrl'r 6oJree JIeIKI{M .flB-

Jrfierc; o6parnufi iloptlAor(' flpu cJIo]fieHI{Ir - trp.gMofi'
Nla'reuaruHl{ crpaH Bnu;tinero u Cpeguero BoctoHa ne-

peHflJrr4 or IrHArrfrqeB MeroA Bblqtrrral{I{.sr HO SalIeHIrJrrr cTrr-

paHrre saqepKuBaHueM.' 
Onepaqr.irc eut.trataHrr.fl cJIeBa HatrpaBo BbltroJrrl.flJrl{ s En-

potre C;Hpo6ocxo (XIII a.) u MaHcun llnanyg (XIII -XIV ne.).
Vunomenue. O6qelpllu.rlrblfr uu4uficxnfi repMlrrr. /(Jl ,l

yMHOE{eHU-fl - 
(ryrraHaD 

- B0TperIaerc.fl elr{e B BeAl{l',lcltol'l

Jrareparype. finn yMHo]ileHr{fl ynorpe6rlflrorc.E raHx{e rcpM}1-

HbI (xaHaHa), (BaAxa), (inlrraftaD' Roropble oBrraqalor ((Ylll'l(l-

TOlrtr{Tl,)), (pa3pylxrlTr,>. 3ru IraSBa}II4.fI BOIXJIIT n yno'r'1ttr6'rtt''

HIIS 11OCJre UBO6peTeH4.fl ASCflTIIaIIIOit 11O3u]{l4ortltlji ('ll(i'l ('l\l I'l

I{ ilOTIRUJIIICL B CRfISpI C TeM, qTO [pu IIoBLtx ctt6t:66ir\ vr\1rr

2T 2t



;tii,illt,t ill)oNt0iliv'rorrrtr,re rU{+pr,r nocJIcIIoBareJILrro crI{paJrr.{ -
Yllll'll'(,it{it,Jllt tl Ilil 14X rl,IeCTe 3aililOhiRaJItrI pe3yJILTaTbI On(l

Iiil(1ilt. Arrir,rror,n.iltr,rc TepMr{Hr,r yrrorpe6ngrorcg B pa60ra\
,\prr;r6\ir'r'r,r, liparuarynrr,r, Illpu4raprJ r4 Apyr[x aBTopoB.
i)'1'11 ;;11' rrir:rr!irrrr,t.tr r{Merorcfl u B (BaxtrrarrrficHor"r pyHorrncrr)).

ll rrrrTpri,icrurit nepuo4 r{c[oJrbBoBancfl repNtr{H (aAxbflcil),
rro'r'opr,rii o4rroBpeN{en}ro oBrrarlaJr m c.rro}HeFrrre; BI4AtrNto,
't'or)(ir .yNutoilierrrre npolt.BBoAI4.rlrr iloB'topcnrrctl oilepaquitr cro-
'/ri('rur. ll <Baxnra"nui,icHoi.i pynonr,rcrl) rar{rrie Bcrperraer,crr rep
r\ililr (rrilpacilapaHprrTalrD 

- 
(cIe.lTa1'r, corJI'recrno)). cTaplrrr-

lirr 1'()pr,II4IroJIolI{q iloHaBr,rBa0'f , rl'r'o cfroco6 ylrtrotrterrnfl orlpe-
/((!.ilfl,il0fl !tafi (Irporlocc c.rto'lioilllfl rtofiltepl,l t,ilJo 11oBl.optilo[(c-
l'o(lrl F-1t1();'lifllIoI'O CTOJI I)I{O pti3, HaKOBO SIiil!l0llIle MIIottilllle.ll fl)).
I )'r'o orrpe4erreHr,re [orrBr,rJrocrr B KonrMerrrapafl x Ljxacnapr,r I
ft (Apr.ra6xarmvr, 151+, r. 1, c. 7lJ4l .

Apna6xara rre yfior,rrrnaer o6ulero crroco6a yx,rHo?lieHrdfl,
lr()l)0trTH0, cqL{TaeT elo 3"rIe},ter11.aplil,t}t fi c.IlIlnItox{ xopollt()
irrnnoMbrM, qroSr,r Blt.lrroqarb B cRoro IonoJrr,rro nparr{yro pa-
6o'r'v. Bpaxl'rarynra B r'rarelrarrrqecl{rrx piiBAeiri:r N rrprrRo/Irrr
iliil)llaHtr{_g }IeKoTOpbrx }IeToAoB c o{c}lb citiaTbltT o[l{ca]rlie}I
ul)or(ecca: <N'fnoirtlruoe, roBTopeHFroe, rar{ irte HaH rr B [Mero-
71trl Iomyrpr{Ka, cToJrbHo paB, cr{oJtLIto eAr4rrril( coAeptrir,rrcr{
il N,ilfoi{itr{TeJIe, nocJleAoRATeJIr,l{O yx,rtlloHiaeT0tr Ha ITUX, U Ipe-
ll.y.Jlbrarbl] cHJrilAI{EarcTcrr, DTo llaer ilpo]rBBeAerrrre. l{;r.r,r l,rro-
il{l,lMOe, IIOBTOp0HHOe CTOJIT}ItO pa3, ItaKOBLI COCTaB.IIflCItI)le
rIit(1,t.1,r MHolrir4rerr.fl) [36, c. 1319l. f{alce Epaxr,riiryrrrit 1rr..rrlrer:
<Nltroinulroe yMrrolriaeTcfl rra cyNrrv'Ly lurr{ Ila3Hocrrr }'l}{oirirrreJrfl
lr n[)o]rBBoJrr,rro B616llaHHOro Ho,rrrr!rec'rBa, lr r.r.B I]0Byirbrarir
rr,r (nrraercfl r,rJrr{ K peay.rrLTary rrplt6aRJltre.rc.fl rr])ouBBe/Ieur.rr)
lr l)ol,r3BoJrbHo nr,16pauuoro I{oJrtrrqecrBir rTa x{rro?rirrlroe) [:-](i,
r,. li20l. Taxnlr o6paaou, Iipa,xr'rarynra yrroNrr{Haer rrerr,r I}c
t\r(!'t'o/(il yMHolrieuu-s: rox,ryrprrHa, I{xarrAa, 6rega r{ rrllr't'il.
( )6 r r I r,ri,i MeroA yMHolri errr,rfl KaBara-carr/{xr{ r,rll rrpoilyrrle}r.

N'l ir r:a nupa n lllplr4xap a rprrBoll.rr1' orl{cfl rrrr0 uerr,rp ex c.n e-
/l.yroll(r,lx MerogoB: HaBara-caHAxrr, TaTcTXa, pyrra-ntr6xara,
("1' \ il rrtI-8r{6xara. Exacnapa I I K rr0'rr,ipeNr crroco6alr Epa-rnr:i
r'.yrr'r'r,r ilpr,rcoeAllrrfleT Nrero/I rlrrrra-ryrralra, Holopr,rii r{ecKoJlir-
r(o lliureo rrprrBeAerr IIIplrna.rrr B cro (CnAl[-{arrrii-lrienxapa).
I'iurtrrrti\ /laeT oIrIrcaIII{e raH }rilBLIBaeN'IOIo (([Ic1'o/lil pe]ueTHrr)).

OcrroBnr,ru crtoco6o]t yxrrro?licrrurr rl 14]rAr{t-icRoii ulirenti-
'r'ilr((! rrBJirreTc_rr N[eToA HaRaTa-carrA_\rr - 

(coeilu]reHrre cTRo

|l{)r{ ,l(il(}l)cfr0. Bnepnr,re orr HparHo olrrca}r lLlpn4rapor;i:
r, I'ircrroJloiltuR MIrolt{I{Moe IroA rlrloirir{l'c.rtcNrr, HaH B cocllullerllln

t' tilil|l0t( /(il(f 1,(lil, (r.il(l/lv()'r' lll)ol,lltl|o/lll'l'1, yx'lll.oiliclll'I0 lIOCl.ll o-

llrnr'r'r,.rl r,rro rr o61)it'rror\r tt.rr tj tIpflN{o1\[ tlop.aAKc' IIcpc/IBrrl'atl
r(ir,ri/r,r,r ii lrir:t luttrrtittnr('rtLlD [133, npannna 18, 19]. I'Iaesarrne
lltr,'r'rli l,ir rrl)oillIorll./ld o'f I)aC[o"TIOi]{eHtrIfl MHoiI{IIl{OIo Id MIIOX{II-
rr,,'r rr. I lorrcrr14M l(artlroo IrptlBI,IJIo IIa IrpI{Mepe: neper4Ho}nr'rM
lllll{i rrir f 'l . Nrlrrorrul\,roc 129[i pacno.rraraercq roII Mlroitilrre-
'rr,u fl (r,u(Ulyr)IIlr{r'I oSpaBot[:

21

I l1)(i rrJrrr
21

r296

I lcpuoe pacroJrolHeIJl,Ie coorBercrByer np.ENIoMy rropflA-
llV yMIIOH{OHIL$' Ilplrl I{OTOpOXI Olepaqllfl HarII{LIaeTC-fl C eAI{-

rlr\ Mrlo;{r{Moro, Bropoe - o6parHor4y tropflAr(y' npr{ }to-
't'0 l)oM OrIepaqu.fl IIaaII4HaeTCtI C BbICIlIeIO pa3p.flAa MHoII{rr-
uo|o. vuHo''EteHl{e 6ygeu [poI,ISBoAIlrb B rIp.flMOM nopflAHe.
l,),'plrrr,rqr,r Mlron{r{Moro 6 ylrno;nulr lra eAl4}rl4qbr Mno}ItrrreJrq I 

'
ilo,rryquNI 6. 3anlrclrnaex,I {i rIoA eAI{HI4IIaMr{ MHo}r{[IreJr.fl. Sarel't
yMirolr{r{M eArrHtrqt,r nrlro}riux{oro 6 na Aecarnr4 MHo}r{I4TeJrfl 2'
ilo.rryrrtrrxr 12. 3anr.rcr'rnaeu 2 na Mecre ti, taK KaK ol{a
rr /(a.]lr,HeiiIII14x BI,IKJTaI{Kax IIC yqacrByer' a 1 Sanucr,IBaeM
iloil 9. Itlueerr

2l
12926

L

I lrrpe4nlrraer'I r,IrloitiureJIL IItt oAHo tvtecro BJrcBo:

2L

I 1926
I

ilrlltr,v yMHoirir{x{ 9 rra 21 . 9.1 : 9, c.uottienrroe c 2' crofl-
ilt,ill\ilr ilo/[ eAlr]ruqaMl{ l{HO}liI{TeJrt{, Aaer 11; crnpaeu 2 m na
t!r, Nt('("I'\(r ltiinIICbIBaeNI t, a 1, croflrIIyIO Ira Mecre AecfIToItt
Iti.rtitl(r,r 8il(ll\{ c t, cro;ru1er1 noA 9:

,,,'I

l:l1rl (i

).

V rrrrrr;r;rrnr 1) rrir /1ec.srnl{ },I[0]I{I{TeJI n 2 v cno:xtrw c 21 cro'
rllr,r'u nr/r, 1), rro.ry,rr.rlr.20.'fax xax 9 5o.nr'rre He yt161g1gtat

h Iiilril;rir,illlil, ('(f (11'LlpaoM I,T rla MecTc 9 eanuct,tnaclt 0, a 2
22 9.1



rlallltfl hl liriliit il{til ll li|il(l/lrllil!r1,il:

:lt
l:llll ll

llopo,4nurrenr Mr{o}r{r4TeJTr} Ha o4rro Mecro BJreBo:
2l
120t6
2

^ - 
Teu-epr, yMHolfiIrM corrrl4 2 n'otxr.rlroro Ha lrHoi^rrreJrrr;

2-1 :2. 3anlrirenr ee rro;1 eAr{rrr{rtraMr{ Muo}fir{TeJr.fi nuecro 0.
2.2 : 4, cr'otrtt'rc 2, lrarracauuoit n rperr,eft crpore, ;il;y d
SAIIIIIIIEM HA MECTE COTEH MHO}I{I,IMOIO:

2L

16218

l[epegalrneu MHo?xrlreJrr] rra oAHo uecro BJreBo:
2'1.

I$21$

VnanorHuu rbrc-fisu Mrolr-{rrMoro I na 21],; I.l :1, cH;ra-
AbrBaeM c 6, croruleii no4 c4rauuT(aMn MH();trilTeJlff, lt 3ailnchr-
BaeM rroA eAr{HrrqaMrr Muo}r{rrreJrn BMecro 6; 1.2: 2. Baun_
cbIBaeM no4 [ec.rrrnatla MlroiltlrreJr.rl Br{ecTo 1, uo.uyuru

2'1,

27216

Tan Hax MHoErr4reJrb 6olr,nre He lrylner{, cTr.rpaeM ero.ononsarerr'rrft pe'yrrbrar 27 2rG. flo4o6nnru 'cnoco6orn
rrporrsBogr{Tcfl yMuox{eHrre B o6paruon fiop.s;1ne, npz gror{
MIIOII{I{TeJIL nepeABI{IaeTCfl BrrpaBO.

M ero4 KaB ara-c an4xrr BMecre c Ilecfrrrrtrrrort no azulrouHoii
clrcrcuoi,i [eperueJr n apa6onar,rqrryrc u enponeficxyro Mare_
MArtr{rrcorrvro Jrr{reparypy. Ou ncrpeqaerc.fl n pa6orax Xo_
palMu, arr-I-Iacann (X-XI nn.), ar-Itarraca4r{ (XV a.) r{ Mr{o-
l.r4-Y /(p.yr,r{,{ yqerrbrx.

Mc:ro4 vMrrolrtcrrrrfl Tarcrxa coBAar{ naH dr,r B trporr4BoBec
ocrroBrroMy cuoco6y yMrrox{eHr{fl, trptr noropoM Mrro}r{rrreJrb
trepeAB[raercrr c o/[rroro Mecra rra Apyroe. flpu uero4e rar_
CTXA, MTtOTITI{TO.II I) IICIIOIBUItTCIT, IITO CJIEIVET II3 NDABEJTA.
Aar{Horo IIIpu4xapoi,i: <[tor.71a Iurroiulrrerrr,]" nenoAnrax,"", ro
fraHofi cuoco6l y]rrro?r(crrr{rr rra3r;rrJacrcrr tar"r"u> t3B, ;p;:

24

tu.rrrl 18, t9l. IlpounJrlocrprrpyeM Dror
ro)r(crrrrr 957(t aa 42LBz

3.6:t8
4,+7.3+6.t:24

2+5.3+7.t"+6.z:fi
3+e.3+5.r+7 .2+6'4:75

7+S.L+5.2+7.4:5e
i 16.2+s.4:4i

4+s.4:41)

crroco6 npr{},rcpoN'1 yM-

I 576x qzts

4i) 343 688

Ilo4uepxnyrr,re qnrppr,r orrrocflrcrr K rrcnoMoMy peayJrb-
rary. Sror MeroA o'r MareMarunon apa6orr3r,rrrrrblx crpaH tre-
pelneJr n ltrnpouy, r4e [ofl]rr.rJrcn e pa6ore IyHu fla.Iorn
(XV-XVI nn.) <Cynrrlra> u 6r,rr orMerreu HaH (6oJree trpzEyA-
JrrrBblfi u nao6perar:elrurrft, qeM Bce [pyrr{e)) [54, r.l, c. 7461.

MeroArr yMrrox{errrlrrr, HaabrBaeMrre pytraBrr6xara }t crxa-
nauudxara, ocrroBaHbr rra roM, qro Mrroxtl{Moe r{Jlrr Mrro}rtl4l-
renr paa6r,rBaerc.s Ha rrecnoJrE,no cJraraex{brx raxuM o6paBoM,
sro6r,1 6rrno rer.re trpor4BBoAr{Tr, yMrro}Keurae. B crroco6e
pyuanu6xara coMrrolKrrre.rrn paa6uBarorc.fl rrpotr3BoJrEEo, Ha-
frprMep:

t 296.2r : (725 + 571).2t :725.2r t- 57r.21 :
: L5 225 l- 11 991 - 27 21"6.

B cnoco6e yMrroxrerlrrfl crxauasr46xara rra4o nooJreAoBa-
TeJIbIIO yMHOlItaTb eAI{HI4I{LI, AeCTITRI4, COTIIII I{ T. 4., a IIOJIy-
rler{Hble p e3 yJIbTaTr,I cJI o}rtr{Tr,, rrafipr{Mep :

L2s6.2t .- (1000 -F 200 l- 90 I 6)'21 :21000 */+200-F
+ 1890 -l 126:27 2t6,

Ilpannno yMrrolr{eur4s, rrpr{BeAenHoe Maraurpofi , ranoBo:
<Paagenra MrrolnrrMoe rra ero [eJlrrreJrb r{ yMno}r{b ua Iaror Ae-
Iilrrenrl MnolnrrreJrr,; rrJrr.{ paa[eJrrr MHo]fiareJrb Ha ero AeJrtr-
'tcJrb Ir yMrroxtb ua Iaror gelurenr,] Mrroxtr.rMoe; raJrr{ cJreAyer
rropeMlrolnr4rs Iuocneqonarenlno] AeJrr4TeJrr{ MHo}r(rrMoro r{
urrrontrarenn>> 11,1 , c. 1021. em cuoco6ri, nopoft yupoqarcqr{e
BrilKJro[K[1 IIOKaXTeM rra fipr{Mepax

145.16 : + 5.16 : 29.80 : z}2o,

725.2/t:25.5.6.4: 100.30 : 3000.



I ) 13li
12

2) tr 12

t3
Nlr''r'1,11 rrrrlr.ir lirirr:rtirllit TI orulcnlnacr cJreAyroqlr]r 06pa-

It0rr : <VIrrrr))tiitii ilit Miloili[11.eJtb, yN{c}IbIIleuHr,tii IlJr_u yne.rrIl-
'r(,ililr,tii ltil ill)ot.luBOJIt,Uoe qI4CJrO, npII6aBJ]Efl trrJrr{ Br,rquTarr
ill)ou:ilr(r((riltrO Mrro?rrl{Moto Ha IIpOI4SBOJIbITOe TII4CIO) I36,c. ir - (iJ.

Ilpozsnonsnoe sacilo noA6r.rpaercrr rar{tr{M, arro6Dr o6ner-(u[fr; yMHo]r{eHIIe:

135.t2: {35.(12 + 8) _ 135.8 _.2700_K)80 __ 1620

135.12: 135.(12_2) I 135.2 _ 1350 _l 270 __ 1620.

Sror cuoco6 yunonierrufl rroJryrr[r cBoe AaJrbrrei4rxee pac-
trpocrparreHxe n pa6orax apa6o.rrahrsrrbrx MareMarr{noB, Ha_
upl4Mep y Bexaag4llHa (XVI-XVII nn.), a ranlr{e y cpeA-
H_eBeHOBhrX_HeMer{Hrrx a,raTeMarrlHoB, B rOM qlICJre y Br4uaua
(XV o.) n Puse (XVI n.).

<Mero4 perrrerxr4D onr4cau Ilauerueii; BoBbNrenr [pr,rlrep r4B

9lo KoMMeHrapr4eB K (Jlr.uraBarr{): yN{Ho}r{r4rb 135 ua 12.
NfnotHralroe, M'oirrr{TeJrb r{ trpor.r'BeAeHr{e pactroJloirie}rhr cJre-
Ayrotru{M o6pasou [34, c. j26].

t2
36

ti0

lltn

1260
36

12 .-r) 135 t3lr
54.2

270
135

1 620

/620

tr4urepecuo orMertrrr6,
ognofr rrs Hnrafrcxlrx
XVT n.

Sror nreroA, rlo-BrrArrr,rolry,
trorraJr n tr{n4lrrc or yqeHbrx apa-
6o.agr,rqnrrx crpalr, TaH r{an o}r

' Bcrpeqaercfr B MarcMarncecxoii
JrrrTeparype sTrrx crparr c Horrqa
XiII 8., Harrpr4Mep n pa6orez an-Ltatraca4u. B Eapo.ae aror
MeroA naii4eu n pa6orax flaqonlr
ra n <lpenraecHoit aprl6Meruxe)).

qTO I,IM trOJIbSOBAJII4Cb TAH}I{E B
apu$nrerlruecnux pa6or B Holrqe

t 620

A'Icrog loNlyrpr4l{a Bncp}rr,re orrl{ca}I IJpaxuaryuror?. On
croJrb ;Hc qacro rrpr{Nlerr.sJlcrr, HaH rr cloco6 crxaHa-HxaFl,qa.
I lo.sclnrlr ero rra rlpr,INlcpe, rrpirBeAeulrolr llpllrxy4axacBaxfl{
(IX n.) - r{oi,ii\'IcrlraropoM Spantaryntrr. ,I{.rn yMIroiHeHl'LrI

I 223 ua 235 xotr'ruerlrarop pacrloJlaraer coMI'IoiIinreJIIr cJIe-

AyrOqrrM rleo6r,rqlrbrM o6paaolt:

2 1,223

:l 1223
5 lltJ

Mnolinlroe nocJreAonareJrlHo ylruoifiaerctt ua 2, 3, 5, nprueu,
no lrngufrcxoii rpa,quqnra, qutpprr r{uo}r{I4Moro rrocrerleHHo
cruparoTc.s, a ccJrrr Aeilcrnne BblfIoJIIIflercn na 6yntare' To 3a-
{epHutsaIoTc.s lr Ha rcx l{ecTe 3&IrlrcbIBflcTcfl rrpol{3BeAe}I[e

244$

3669
61 15

287 /+lit

MeroAr,r ylrHo]r(eHrln tro qacrflNf rafi]Iie BocxoAtrr H Epax-
N,raryrrre; oFlrr ocuoBalrlr Fril ror,I, qro MIrotIiI{Moe paa6ueaerca
llil O'r',qeJIbIIbIe CJIiiI&eNtLIe' Ipll OTONI MIIOII{UTeJIb yMHOII{aeTC.fi

llil ?TI{ CJIaIaeNIbIe II npoll.SBeAellnfl CHJIaAr,rnarOrCR; lU6O I]a
o'r'i[0JtbHhre cJIaraeMbIe pacl{JraAbIBaeTcfl MHo}I{I{TeJrb, TorAa
llil cyr,IMy yMlIor{iaeTcfl MHo}I{I{Moe u peByJILTaTbI TaH}Ite AOJI}I{-
trr,r 6llru cJtolrienbL

f (rr;rcnrre. O6qr,re replrr{rru AeJrerrrr.rl - 
(6xaraxapaD,

<6xirTlirtarra>, (xapaua), (qxeAaua) r,r r. A. Bce oHu rruelor BHa-

't(,lr!rrr (pa36lrrb Ha qacrrr)), (paSAeJlrmb rra qacTrr)), 3a rrcr{Jrro-
rt(.ltilorvr repMrrHa ((xapaHa), noropr,rfi osHaqaer (y6IIparbD,
(rI't'ltr,rvr.aTir). Sror TepMrrr{ yKaSbIBaeT IIa cBfl3b MeEiAy AeJreHI{-
r,Nt il StrtrIl,tTaHIIeM.

( lpr11u oBpotreficxr,lx yqelrhrx {ailte B XV-XVI BB. AeJre-
il u(, 0,[,11'aJ100b rpyArrofi I{ yroMI{TeJrr,}roi4 0nepaquefi. IIo
rr llrrTlrn )ra olepaqrrfl rre nprrHa4JreniaJla H paBptl,qy 'I'pyAo-

Cnoco6 yMrrolrteua.E cTXaHa-RXarrAa oBrrarraer yulroxe-
III{0 rla orfieJlLrlbr€ tracrr{ u ocrloBr,IBaeTctl Ha orAeJrerrr{rr BHa-
qau{ux qlrr{rp rrruorrir{Moro l{Jrrr MrroHir{ren.a. Ou yrroMrrrraercfl
Bo Bcex pa6orax uaql{Earr c rpyAoB Bpaxmaryurur. Onracanlre
Srofo MeroAa,.r{alrrroe Bxacxapofr II, raRoBo: <vlrno;nn
orAeJrbrro na rlurfprr [c:ronulrae Ha paaHbrx paapa4ax] n pe-
syJllrarhr cJrol(u)) [36, c. 61. 3ro trpaBr{Jro rrJrJrrocrpr{pyerc.rr
ylr{e rlaBecrr{r,rl,r rprrN,repoM yM]ro)i{errus 135 ua 12, Horoprrfr
ROMMerrTaTophr (JIr.lIaBaTrrD petuarcr TaKrr\,r cnoco6ou: -

26

7

2 T7,



eMxrlX, TaH HaK C CaNrOrO Harrara 6r,rnu nr,rpa6orarlbl [oBoJIr]-
uo y4o6nnre cnoco6rr [eJrenl{fl. fdeficrnrarerrno, tln4nficxrae
MareMarnxrr He yleJr.flJrrr 5onruroro BIrI{MaHrIfl arofi onepaqrara,
trocxoJrbr(y He cqr{raJrr{ ee rpy4nofi. Apna6xara He trpu-
BOAr{T trpaBrrJr AeJreHr4fl n csoefi pa6ore, rro, TaK Har( or{ Aaer
MeroAbr uSBreseHu.E KBaAparHoro u Hy6uuecHolo HopHeft,
MOlr{HO C yBepeHrrocTLro cr{a3arr,, rrro AeJreIIIre 6r,I.no euy 4o-
BoJIbrro xopomo r{BBecrr{o. Bonrrulrucrso rocre4onareneft
Apua6xarrr, B roM sucre ljpaxuarynra, Illputrartrr, B cBoffx
CI4A,4XaHTaX TaHlKe IIe OUilCLIBaIOT trpaBI{JIa AeJIeHI4fl.

,{o coaganu.rr AecflrusHoii: noar.rquounoft cncteMbl cqucre-
Hrrfl [eJreHtre, tro-Br{Ar4MoMy, [porraBo[I{Jlocb MeroloM or6pa-
cblBarrrrfl o6qux MHolr{r{TeJrefi, TaHoe rIpaBr{JIo trpl4BeAeHo
B oAr{oM rla coqr4HeHufi II n., a rroa[Hee r pa6ore Maranuprr.
flpanu.rro AeJrerrrrfl rleJrr,rx sucer Kparno gano Illpra4xapoft:
<Conparnn AeJIr4TeJrr, r4 AeJrIrMoe ria o6qllft MHolnI{TeJIE,, ecJrl{
3TO BOSMOInHO, HalO trOCJrelOBaTeIbHO rrpOrrSBOArrTb AeJreHI{e
n o6paruou trop.rr[He) [33, npaurno 221. floscnnlt Mero[ Ae-
JIeHI4.E Ha rrpl4r{epe: pa3AeJrl{rr, 27 21.6 ua 27. Pacnonoxrrana:

2721.6

2t

Conparun [eJrr{Moe Ir AeJlureJrb rra 3, troilysuM
9072
7

flpoqecc AeJrer{fifl riarurnaeM co c'rapilelo paBplAa. Paa4ennru
9 ua 7, qacTrroe paBno t; uolrectult ero HaA AeJrI{MbIM, a paa-
nocrn 9-7 : 2 aaurarueM BMecro 9. flo.uyvulr

1,

2072
7

flepognrauent AeJrI{reJIb Ha oArro Mecro BupaBo:

Pasgenuna 20 aa 7, ractnoe paBrro 2. llouecruM ero EaA Ae-
JIUMbIM pfJAoM C IIpeAbIAytrII{M qaCTHLIM' a paBI{OCTL

20-14: 6 aannrtren nuecro 20:

llcptlquurrelr AeJrIrreJIb Ha o/IHo Mecro tsnpillio:

t2
(i7?

7

l'na,lleruu 67 na 7, uacruoe ecm 9' Sanuurert ero p'E[oM c

npolrrlrr{Mr{ qacrrrbrMtrr, a paBHo0rb 67-63 : 4 3atrI4UIeM

lrruocto 67:

129
42
7

flepe4elruelr AeJII{reJrr, Ha o4lro Mecro BnpaBo:

129
42

7

l)aagennu 42ua7, qacTtroe - 6, ealranreM ero' Tan HaH ocra-
to*'or BnrrrraTaHrl.fl 42-6'7 : 0, To Aeiregl{e onoHqeHo' CrI'r-

paeM [eJrr{renr,. rlacrnoe paBr{o 1296' 
-

cuoco6 [eJreHr{fl BMecTe c cucTeMoE cqtrc[elJ.uIfl IIepelIeJI

I MareMaruqecHyro Jrlrreparypy yqeHblX--apa6otIst'rsubrx
crpalr tr Bcrpeqaercn a pa6orax Xopesulr, aH-HacaB[ tr Apyrrrx
yueuux, a IroBAIree on 6r,rn I4SBecreE e Eupoue troA rra3-

IraHneM (MeTOI trepeqepRtrBarulflD.
Boane4eulre B HBaApar. CaucxprltcHrft repuun AJr'fl HBa,q-

l)ara - (BapraD' (Kpurrl). cilOso (Bapra)) - (ptrAhrD' (rpy[-
i,a> (o4utraHonurx npe4n'reroB)' Ho B MareMarlrfte o6blsuo Bap-

Iil o3Earraer (Bropyro cretrelrb))' (HBaAparl{yro surypy> u
(rrJlolrdaAb KBa[paraD' TaH, Apua6xara Ilulner: <Itragpar-
rrirn $urypa ua serbrpex paBHbIx cropou u luuclo, coorBer-

,rrny,oqu"t' eel u,rou{aA[, I{a3blBaercfl Bapfa' flpolane4enze
ItRyx paBl{brx KortrsecrB raK}fie ecrb HBaApat> luacrl II,
rr[)aBlrJIo 3]. Tepmnu ,,Kpllrrl" AocJroBHo nepeBoAlrrc'rl Kan

<llrri,icrarae>.
Apua6xara ue upIrBo[r{T trpaBrrJra Bo3Be4elrlltr qucer

Ir lil|aApaT, xoTflr HecoMl{eHrror BHaJI ero' TaH HaH IrctroJrb-

iry(vr trpaBr{Jro [8BJreseHtrfl KBaApaTHOTO HOpl{fl' Buepnrre
ur!'ro[ BoBBeAeHI{fl B HBaApar 6un nparno orrtrcau Epaxua-
Iyr|r'oi,i l,t llconorlbr(o uo4po6uee M-araqJlPoft'. Auanornqnrre
Ipiurl{ilir trMelorcfl y IiiacHaplr II, Hapafraulr' Bpaxua-
Iyil'r'il tI l;xitcfiapa II orlteqanr' qro trpoqecc Mo?ilHo Haqu-

llllr, I{aIt co crapltrero paapfl.qa, ran u c eAuEIrq' Ocsouuofr

oo

L

2072
I

L2

672
7
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cloco6 BoBBeAeHr{fl B HBaApar Maranlrpa {opnry.rrlrpyer rar{:
<Boanegn B HBaApar rocJreAHroro lqu$py], ylrHo]rrb ocraB-
muecfl qlr$pu Ha yABoennyro nocJreAHroro, noropas cABrrr{yra
Ha IoAno noanqrroHrroe rrecro j, flepe4nuuyB ocraBrrrr{ecfl
IuSprr, [poAoJr]r{r{M onepaqr{rc. 3ro 4aer HBaApar qr{cJra))
[1], c. t02l.Ilpora.rrJrrocrprrpyeM cuoco6 BoaBeAerrrrfl B RBaA-
par nprlMepoM: rreMy paBer{ HBa[par 432? Ilpoqecc Hasunaer-
cfl c Bl;rctuero paaprrAa. Boaue4eu B r{BaApar 4 ra peay.nr,rar
IIol'IecTl{l.I H€l[ rlyg.loont

t6
i:12

V4roerrrryru rocJrel{rrroro qrr$py 2.4 : B ymnorxrau na
ocraBr[r4ecfl qu$prr, r. e. rra 32, nouecrlrlr B noA qr4cJ]o]{,
a 4 corpeu, ran Kar{ oua B AaJrrueiiflux BrJKJraAr{ax He vqa-
crByer;

1(i
.)i

I

flpouaee4n yrrrrolr{eHr{e n

1856

flepegnuneu ocraBrxrlecrr

cTepeB B, uony.1111'1

r{I{+pbr Ha o,qrro Mecro BrrpaBo:

1856
in

Oguu qnxn oHoHqeH. Boanograu B HBaApar nocJreAHroro
qu$py, r. e. 3, u npn6anznr K BepxHeMy qucJry

1865
D.r

I lepegnuuerr.r ocraBrrruec.s qu$pnr Ha oAHo Mecro BnpaBo:
1S6ri2

,
Oxouqeu nropofi qrrnJr. BoaseAeru B KBaApar trocJreAEroro

lquspy:
186624

2

TaH Han ocraBrrrr{xcfl qutfp 6o.rrlrue rrer, ro npoqecc onoHrreu.
Onon.rarenr,nnfi peay.nr, mr 186 624.

Itpoue DToro ocuoBHoro MeroAa raugr.rficrue MareMarr[Krr
npr{BoAsr Apyrue cuoco6r,r BoaBeAerrrrr B HBaApar, ocrroBarr-
rrhre rra cJre[yrcqnx {oplrynax:

n2 : n.flt
n2 : I+ 3 -l- 5 + ... ! (2n - r),
nr:(n-a)(n-l-a)lar,
n, : (a + b)r,: (o - b), j- 4 ab.

Mero4 BoaBeAerrr{.a B HBa,qpar rryreM trpocroro nepe-
Mnolr{enr{fl, r(an rr Apyu{e [paBrrJra, Bcrpeqaercrr y 6onr,uruu-
ctna vngnftcnrrx aBTopoB, B roM qucre y Bpaxuaryuru,
Maranupr,r, Bxacxaprr II, Flapafiaurr. Itpoue srr{x trpaBr/rJr
n pa6orax nn1nftc:.t.rrx MareMarrrnoB AaHr,r Apyrrre upaBrrJra
BoaBeAerrufl B KBaApar, ocrroBarrlrhre ua ulrr,rx Sopruynax;
ran, EpaxMarytrra rrprrBoArrr {opruy.ny

n':(p*d':Qp-lq)q*p',
Maranupa

(a * b * ... -fe + d)' : a2 -l- b' + ... *2ab I ...
... *2 ed,

lixacxapa Il
n, : (p 1- q), : p" I 2pq I ctz,

llrrpaiiaua

rf : (p * q)' : (p - q)' * 4 pq.

J,ltrrrre.reHne Kna[parrroro KopHfl. CaucHpurcxrre TepMr{rr},r
t{(,1)rrrr - (MyJra)) u (rraAaD. Eru repulrHhl, [o-BrrAr4MoMy,
,rl,r,no'rorr [epeBoAoM rpeqecxr,rx cJroB <6asuc) - (ocuo-
rilur!lo)) r,urr{ (nJreBpa) 

- (croponat, Ho cJroBo (MyJra) r,rMccl'

3t

V;ltroorrrrvrcr
ocTaBilul00u, it.

l8til-r
2
(i

rrocJrcAnroro qu$py 3.2 :6 yurrolnuu rra
a. 2, crepeY 3, nueeu

l.Ipolrrne4lr yMrrolrreHrre

18662

rr crepeB 6, uory.rlru

30



TaHlr{e 3r{aqerrr{e (KopeHb pacreHr{E)). Teprr.luu (naAa) trpr.rBo-
\lzrctr BtrepBbre Bpaxlraryuroft. Apa6cxuc uopeBoAquxrr uH-
4uficxlrx crrAAXaHr trepeBeJrrr s VIII B. replrr{H (MyJra)
0JIOBOM glryr43pD, raRlr{e rrMerorqrrM sHaqeHrre (Hoperrb pac-
rerrlr.flD. B XII n. apa6cHoe rra3Bar{rre Koprr.rr trepeuJro B
narzscxufi.rrabrn - <radix>, ornyAa r{ trporrcxo4flr repMrrnbr
(KOper{bD r4 (paA[RaJr).

Orzcauue MeroAa uaBreqefiufi HBaAparr{oro Kopurr Bnep-
Bhre BcTpenaerc.a y Apua6xarr,r, fipaBga, B orrenr, cxraroft
$oprrre. Eonee uo4po6uo orrr{carrrre eroro mero4a AaJrr4 Mara-
lypqj Illpugxapa. To rne trpaBuJro rrpr4BeAerro Apraa6xarofi
II, Illpunaru, IixacHapoii II, Ilapafianoii. Buecre c tro:r{-
quorruolt cracrcuofi cquciletfitr cuoco6 uaBreqenrl.s HBaApar-
Horo nopurr yuorpe6JrrrJrcfl I apa6cnofi Jrr{reparype, r[e
Bcrperracrcrr, Hilrrpr.{lrcp, y au-IJacaatr{, a BareN{ ueperuen n Ba-
traAHyro Eepony.

_ flparluo r{BBJreqeurrfl xBaAparrroro Kopr{q, 4anuoe Aplr-
a6xarofi, rJracrrr; <Cne4yer Bcer4a paaAeJrr4rr qerrroe rroar{-
q[onrroe Mecro rra y4noeuuun xna4parur,rft Koper{b [npe4rue-
crnyrorqeroJ Heqerr{oro troalrqr{ouHoro Mecra; Bblqrfl rra rre-
qerHoro rroar{qr4oHr{oro }recra HBaApar luacruoroJ, qacTrroe
cJreAyeT rroMecTr{TF, [na .lrunun RBaAparrroro xopunl. Oro 4ae.r
KopeHL)) l.racrr II, upannro 4]. IIoscHr,rM aro rrpaBtrJro r{a
IprrMepe: HylnHo lraBileqb nnagparnrrfi Hopenr, ws, 786 624.
Paeo6r,elr qrrcJro, HaqlrHa.rr c eArrHIrIq, Ha qeTrrbre r{ HeqeTrrble
MecTa, o6oanaqa.fl r.rx 6yHnarrr,r; s - 

rreTHbre, H - Hesernbre:
qIIqHqII

186624
Onepaqlrrc Hasr4rraror c nocJreAHero HeqerHoro Mecra,

r. c. c 18. Bnsrer.r uara6onnrurafi Hnagpar, r. e. 16. Paanocrr
tB-16 : 2 eaurureM BMecro 18, a y4noennnrfi xra4parnrrft
Hopeub, r. e. 2-4 : B, BatrrrmeM rroA cJreAyroq[M sernr,rM Me-
CTOM:

rt rI rt rI rr

26$:a4
8 lrrnln{rr JrAtsoe[Horo Hr]aAparHoro Hopufl).

Paa4e.rrlrlr 26 tta B ra uolrecrr.rlr 3 na Jrrrurrr{ yABoeuHoro
KBaAparuoro uoprrfl, a ocrarox 2 aanrrueM BMecro 26. flo.ny-
TII'M

rlllqtt

2$2/t
B 3 (fiuEun yAnocrrrroro rrrallrllrrroro rropnn).

llrr,rrrr KBaApar rracruoro 9 ug ueqeruoro Mecra 26, nortecrtlrr
y/(lroer'rHoe qacTHoe. ti Ha JrrrHIrI{ yABOeHITOTO KBaAparlroro HOp-
ilrl RMeCTO SaCTHOTO:

qII{II

4,724
8 6 (JraHtrE ygBoenHoro HBagparnoro HoI]Hfl).

Ogr.ru qrH.n otrepaq[u onouqeu. flepe4nraraeu 86 ua o,qHo I\{e-
cro BtrpaBo:

qfiqII

r724
8 6 (rr.rur{n yABoeurroro HBagparlroro ftopus).

Pas4enum 772 tra 86, uauumeM qacruoe 2 sa rnu:nfi KopH.a,
a 172 corpeM, trocnoJrbny paarrocrb 172-86'2 :0. I{lteeu

IIqH
4

B 6 2 (rnHtrFr ygBoerruoro Htsa4parrroro fiopnfr).

Brr.{r.s HBaApar qacrrroro 4 ue ueseruoro Mecra 4, nolrecrulr
yABOerrHOe qacTHoe 4 sa nv]lfuu Hoprrs BMeCTo qacTrroro, uo-
JrYqnivt

ETIII
0

8 6 4 (flunxn ygBoenrroi.o i{Bagparnoro RopHE).

llpoqecc or(oHqen. Ocraerc.a paa[Bolrrb JII{EI{Io HopIItI, 'rro6br
tronyqarb onouqareJrbuufi peay;rrnar 432.

Boene4euue B Ry6. Caucnpurcxnfi repunn Ar.s Hy6a -((rxaEaD- BcTpeqaercrr Bo Bcex MareNIaruqecHIIx pa60rax.
Ou ranrxe o6oaga.raer Ry6u.recnylo {urypy. Tan, Apua6xara
trI{urer: <flponsne[eHrre rpex paBl{brx [nenuullnl, a ranKe reo-
Merpzrlecxoe reJro, trMeroqee ABerraAi{arF, [pannrrxl pe6ep,
rlaabrBaerc.fi rxaua)) lqacrr II, upanuno 31. flpanr{Jro BoBBe-

)\e'ltrl r{eJrbrx quceJr n ny6 y Illpra4xaprrr rJracllr; <3auurou
Ity6 <uocregrrero)), Ea cJreAyrorqeM Mecre KBaApar (IrocJreArre-

l'o), yMr{oxreErrbrft Ha yrpoeHHoe (trpeAbr[ytr1ee), [sa cneAyro-
u(cM Mecre aauumnl KBaApar (rrpeAmecrByrou{ero), yMiroHreu-
ttt'ti,i: ua (trocJre4ueeD r ua 3, sareu [ua cJregyloqeM Mecre
rtirrrnruul Hy6 <upe4ruecrByroqero>; [uonyueuuufil Hy6 <cnre-
nr;utrroro)) qtrcra l6ynernr retrepb paccMarpl{Barr,] KaH ((troc-
Jr(r/(rroe)). [Ity6 ecTbl upotrsBeAeEr{e rpex paBrrbrx qld.celrl ulru
rty6 Tqauuoro qu.cJra 6ea e,qunnqnr, cJrolr{ennbrfi c eAuHnqefi n c

) A. n. BoroAapcxtrfi 33,,



yrpoeEubrM rrpoEBBeAeHueM rrtrcra sa qrcro 6es egunrqul
[33, uparu,na 27, 2B]. Haupuuep, Hy?fiHo BoaBecru n Hy6
256. Ilpoqecc Haqutraerc.a c BErcrtrero paaprAa. Buaua;re 6-v-

AeM Gqurarb B KarlecrBo (trocnegsero>> 2, a B KaqecTBe ((trpe4-

mecrByroqerol 5. Sanumeu xy6 ((trocJleAueror> 8, a aa cJlegyro-
u{eM Mecre KBa[par ((trocJreAHero)), yMuofl{eurrbrft na yrpoeu-
Hoe (trpe4rtrecrByrcqee)): 22.3.5 : 60; Ha cJle[yroqeM Mecre
KBaApar (rrpe4[ecrByroq,ero)), yMrrox{erru},Ift ua yrpoeHrroe
<,uocne4uee>: 52.3.2: 150; Ea cne4yroqe\,r Mecre ny6 <npe4-
mecrByrotqerol 125, roJlyqaeM

8
60* lso

'l'25

Apua6xara He otrtrcbrBaeT Merog BoaBe[eurrfl n ny6, xorn
orr 6mr eMy, EocoMHeEEo? I{SBecTerr' Taft nan n <Apua6xarun>
uMeercfl IrpaBtrJIo uaBreseulr.s Hy6uuecnoro Kof)E'rI' Bnepnrre
[paBr{Jro BoBBeAeEEfl n ry6 upunegeso- Tparro Bpaxu-arynroft
o'"""*oou*o roupo6see Maranrpoft, Illpugxapoft, Illpuuarr,
Bxacnapoft II, Hapafianofi.

trAssresenlre my6lrvecnoro HopHff . CancnpIarcrtre repMnubr

4na Hy6uuecnoro Koputr -(rxaua MyJIa)) uJrtr ((rxaua trafla)'
ft"p"o"t BecbMa JranoutrqHoe o[ucaurre r{sBfieqentrs Hy6quec-
Koro Hoprr.E Bcrpeqaerc.fl y Apna6xarrr. Sareu upanuno 6onee

uonpo6no c$opuylnpoBarro Bpa-xlraryuroft, Maranlrpofi,
IIIpugxapofi, 

" Apua6iaroft II, Illpuuaru, Bxacnapofi II,
Hapafiauoft. llpinuno trsBJleqeutrr Hy6uvecxoro fiopufl trB

q.;t* qtrceil Apua6xara Sopuynupyer ranl <<Paa4enrau nro-
poe <neny6tnra'rrot,, Mecro' "a 

yrpoentJufi r*na4pat Hy6I'ruec-

Horo HopHfl; Br,rrlreM r43 nepBoro <ne Hy6rauecnoro) Mecra r(BaA-

par rlacruoro, yMlrolr{eulrblfi ua yrpoeusnrft upe4urecrBylo-

fonfi [ny6utec*t]i xopeurl; BhIqreM- Hy6 l'Iactuorol re (Ky-

6rsecno;o) Mecra. [3to xy6rsecHnfi] Kopeus]) lsacrr' II, upa-
nuno 51.

flponrnroctpupyeM [aurroe trpaBl'rJro trpuMe-poM usBJreqe-

nua xy6nuecoo"o-xoptfl vs 277 167 B0B. Paao6len qtrcilo Ea

ogso (KJtduqecnoe) ta gua <ueHy6uuecnr{x)) Mecra, o6oauauafi
nx 6yxnauu: ft - Hy6ruecHoe I{ E - ueny6u.recxoe:

ETTI{ilIIKIIIII{
277t67808

llpoqecc I{BBJreqeHu.rI xy6lruecxoro fioprr.E Easuuaercfl c Bbrc-

-""o'putpnAa. tr{a trocleAHero <ny6llvecHoroD Mecra 277 sms-
rerr.r niu6bnr,roufi soalroxrur,rft xy6 24-6; Hy6uuecHrafi HopeHr)

6 nouecrulr lro[ TperblrM MecroM ctrpaBa or trocJreglrero (Ky-

6uqecHoror> uecra. Paasocrn 277-216: 61 uouecruM BMe-

c'to 277, IrMeeM

IIEIiIIHRIIEI{
61167808

6 1$IruIlE Ky6nsecfioro KoPHf).

Itnalerrun ua yrpoeulrrrfi nna4pa:r xy6ruecnoro Hopna (3'
. (ix : 108) q[cJro, cro.flqee ua4 xy6u'recnr{M KopEeM BJreBo

6rrlr rrocregueft quspu (6{1). Ilacrsoe 5 troMecrrrl\{ Ha JIIrHIrrr

fiy6llqecxoro Hopnfi! a paauoorb 6ll-540 : 71 aauurueru

r5625

3ro ecrr 253. Teuepr B KaqecrBe ((trocileAsero> 6y4ell cqurarb
25, a s KaqeorBe <rrpeAlnecrByroqerol> 6. tr{ueernt

253:156 25
252.3.6: Lt 250

25.3.6r: 2700
6t: 216

t67 77 24.6

3ro upaauro ogsoBauo Ea rrpr{Meueuuu $opny;ru

(a * b)" : as * Sazb * Sabz * b3.

,{pyrre cuoco6n BoBBeAeIrtr.rI quceil n Hy6 ocl{oBaubr
trptrMeuentru rafiux {oplryr:

ng : n.77.7tr,

n" : (n -t)t + 3n (n -L) | 1",

ns : v7 (" * p) (" - p) * p'(n - p) * pu,

n3 : n * 3n * 5n * . . . + (2n -l) n,

n8 - n2* (z-1)11 + 3 + 5 + . . . | (2n -i)1,

ns : (a* b)u : 3 (a2b * ab') * a3 * b3-

u

HA

ns : 3 11.2 +2.3 +3.4 + . . . + (n - L)nl { n :
n: > 3/'(k{L){n,

k:1

s5 2r



lrNr()c'fo (i1{, uucclr

llilt(iltrrtililR
7167808

6 5 (firrnllfi rry6uqecfioro Kopurr).

Teuepr rracTuoe 5 6ygeu cqr.rrarb ((nepBr,rM)), a Ky6r4secnlrft
Koperrb 6-<uocleAHuM), BbrquraeM r{BaApar (trepBoro)), yM-
EoE{errrrbrfi r{a yrpoerrHoe ((ilocJreArrceD 3.6.52 : 450, ve tv.c-
Jra, crofltqero HaA qacruLrr,r B.rctlo 6es uocle4nefi qu{prr, 716,
paaEocrr, 716-450 :266 rroMccrr{M BMecro 716, roryuznr

rI II IT II IT ]T It It I(

2(i(i7803
(i 5 (.rruflurr Hy6r4-lectoro Hopufl).

l(.y6 <rropruoro)) 53 : 125 Br,rqrex{ rra rrtrrcJra, croflrrlero rraq
nr{r!{ I}Jrello, 2667, paauocrb 2667-125 : 2542 BarrurueM BMe-
uo 26ti7. I4ueeu

TIHI(IIIIKiIHR
2542808

6 5 (fir.rTruff fty6zqecnoro fiopHfi).

O4un qranr oHoHseH. Teuepr, cHoBa troMecrr{M Hy6uqecxuii Ko-
penr 65 rra rperbe Mecro clpaBa or uocJreAnero (Hy6r{qecxoro))
MecTa, r{MeeM

ITITRHIIKIIIIK
2542808

6 5 (luHflfi fiy6aqecfioro FopHH).

Pasge.rrlru Ha yrpoeurrr,rii HBaApar Ky6r,rsecnoro Hoprrfl 3.
.652 : 12 675 qrrcJro, cro.sx{ee na4 Hy6rauecnr,rM KopHeN'r BJre-
Bo 6eB trocJreAnefi qr,r6pbr, 25 428. r{acruoe 2 uouecrunr Ha Jru-
nura xy6nvecnoro Hopn.s, a paaFrocrb 25428-12675.2:
: 25 428-25 350 : 78 rouecrraM BMecro 25428. rrMeel{

nrIRrlIIftIIfilt
7808

6 5 2 (nlrulrR ny6ruecfioro Hoprrfi).

Teuepr, 6ygeu cqrrrarb rracrHoe 2 <uepnrnrrr, a Hy6uvecHnii
Koperrb 65 <uocneAur.rm). BhrqreM HBa[par (nepBoroD, yMrro-
?r{eulrlrrft rra yrpoeuuoe (trocJre[Hee) 3.65.22 : 780, uB rrucra,
crorrqero rlag qacruhrM BJreBo 6ea uocneguefi r{lr$pbr, 780,

paslrocrr, 780-780 : 0 nol,{ecrr{}r nuecro 780:

HIIKIIIIITIIItfi

8

6 5 2 (lr.rnnn nyOlruecfioro HopHE).

Ity6 <nepnor,oD 23 : B sr,r.rreM r{B rrtrrcJra, croflrqero Ha[ rruNr
BJreBo 8, paanoc.rs 8-B : 0 nouecrulr BMecro 8:

HEI(EtII{I:IIIR
0

6 5 2 qynat fiyOrdsecrtoro HopH,q).

Bropofi qtrKil onouqen. Tax Hafi 6orr,me strcer Her, Hy6rlqec-
Ruft KopeHb paneu 652.

fleficrnr,rn c [po6ffMrr. Cancnpr,rrcxoe HaaBarrrle Apo6u -tr6xzuuaD, qro oBrraqaer (paa6r,rrbrh>, <paapyueurrbrii)), ((cJro-

Manr{brfi)). 3ro c.uoso 6r,rno uepeneAerro [ocJroBHo ]ra Jrarbrrrb
man fractus uru rupLus, a orcroAa trpouaoruJrrr I{ TepM[rrbr Apo-
6u so Mrror[x eBpotrefrcxr,rx EBr,rKax: fractio, frac[ion, roupt,
rotto, rocto.

tr{uor4a gna 4po6u ytrorpe6Jr.BJrucb n,4pyrtre repMrrur,r -{6xara>, (aMma)), T. e. ((sacTb)), (AoJtfl)). 3rn rxe TepMr.rHrr oBIra-
uaror 4po6r c qr{cJrrrreJreM, paBHr,rM e[r4rrr{qe: {/15-<nan-ra-
Aama-6xaraD, AocJIoBEro (nflTlraArlara.s qacTr,), (trflTHa4qarafl
AoJr.ED; ll7 

-<<canra-5xara>-<ceAbMarr 
qacrb)), (ceAbN{afl IIo-

r.E). flepBbre gpo6u Bcrpeqarorc.rr n Be,qax. B uux HeT crrle
e4nuoo6paaHolo o6osHaqeurrfl 4po6efi, B ocHoniroNr ?1.o e4r{-
HnqHrIe [po6r,r, npr,rqexr Ha]r{Aarr [po6r ].rNreer cBoe co6crscl-
Hoe HaI{N{er{oBaHr,re. TaH, gpo6s 1/2 rril:lr,rnacrorr (apAxa)),
1/16 

-<Ha.rra 
>>, 7 I 72- <<u,yurrxaD, 1/8-<irrauxa>, I I 4- <<r.aga>>.

O6osHa.rururr Errn 4po6efi ll2,Il1r, 1/16 unercrca y Apua6xa-
TbI II BO MHOTITX ApyrIrX MaTeMaTnrreCR[x cosl,IHerlr4.ax.

Cneqnarr,nrre BHaKr[ r{ rraaBaurr.s AJ]fi ocrroBnr,rx 4po6eii
6ntnm w y Apyrux EapoAoB. TaH, naupuMep, B ApeBHeii Hr.r-
raftcnofi MareMarr4r{e Apo6u 112, ll3, 2/3 uaarrnanr{cb coorBer-
cTBgrrHo (6anr,)- troJroBl{Ha, <ruao-6anu- MaJra.s lroJroBr{-
rra, <raii-6aubD- 6oilbrna.a troJroBr{Ha n o6oauasarucb cne-
r(r{alrbrrbrMrr r{eporJrrd$aNrra. B rpeuecftofi MareMar[He Ar.s Apo-
(tefr. tlr, '1, rar{ffie ecTb cneqrraJrbHbre cr{MBoJrr,r.

tr4ugnitrlu Barrr{cbrBaJrr{ Apo6r4 rax, HaH aro AeJraerol lr rl
IIaCTO-gIqee BpeM.a: SI4CilI4Te;tL IIaA SIIaMeHaTeJIeM tottu-t*O 6tr:t
paB4eJrl4reJrr,Hoft ceprhr. Apy" or [pyra abo6u orAeJrrrJnl(]r,
troprrrnaJrbEbrMu r{ ropuBorrraJrbrrbrMrr JrnfE.EMlr. Hanpnlrr,p,
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[po6b
&

T SAIItrChIBAJIACI, TAH:

a

b

Ssana <*> ue cyq,ecrBoBaJro, Bauucb lpo6efi pflIoM coorBer-

crBoBaJra cJro'nerruro. Haupuuep, * +* *f uao"cbrBaJracb

TAIT

,{nn o6oanaseuufl Br,rqETaEEfi EaA BbrqtrTaeMbrM craBr{Jracb
TOqRa r4rJrrr [ocJre Eero cToflJr anan <fl. Tax, anpanteuue
dce.
+ - ; - i v'eo6pa?fiarrocb creAyroqtrM o6paaou:

floarouy Muorue BaAarIu tr trplrMepbr coAepmar uogo6nne nr'r-

llrr?r(erlr{fl. Ha4 gpo6nrrlr rrponaBoAvlrrlcb re ]fie octroBur're Aefi-
()'|ts[fl, STO U C IOJIEIMII SUCJIaMU: CJIO]I{OHI{O' BI'IqUTaI{tre'
yMHolfierrfle, AeJrerJr{e, BoBBeAeHI{e B HBaApar n Hy6, l{3BJre-
qeulte KBaAparl]oI'o a ny6lruecnoro xopuefi. IJ sar6o.nee paH-
uefi uareuaur.recHofi p a 6ore <III yxt 6a-cyrp a)) yx{e tscrpeqaror-
cn 4po6u B peneHl{r{ BaAau. B <iSaxmalufienofi pynotrrrcll))
lrMerorcg Bce otrepaqtarr. c gpo6nMl{, xors EeT otrrrcauuft upa-
nnn geficrnuit. Apma6xara ranlne rre Aaer rrpaBu,rl, B noropt'rx
6u Sopuy"n[poBaJlmcb geiicrnun c 4po6atrz, Eo rlexoropbre
gefi"crnmr, HaK, rrauprrNrep, AeJIeHrre 4po6eft, ecrb B ero rpaK-
rare. llpanr{Jra ocHoBnr,rx [eftcrsufi c gpo6xlrn' 3a trcxJlroqe-
rrr{eM BoBBeAeHr{s n Hy6 u IrBBJIeqeHrer ny6uvecnoro HopEfl'
trpr{BeAerrbr Epaxuarynrofi, a npaBl{Jra Bcex ocnoBuux 4eft-
ainvfr. [aurih[arasnpofi, Illpugxapoft, Aplta6xarofi II, IIIpU-
narra, ExacHapofi II, Hapafianoft.

Or uu4uftqen 4po6u trepemJrrr BMecre c IroaurtrrloHwoft cu'
reuofi cqtrcileHrt.s B MareMaruHy apa6onabrsnblx crpau' r[e
6lrna nne4eua 4po6uax Tlepra, rro ona yuorpe6nanacb rre Bce-
Mr4 lrareMarr{KaMrr. Tanoe ABo.rIHoe rratrI{cautre 4po6eft c qep-

roft lr 6ea Hee coxpanl{Jrocb lr n eeponeficntrx MareMaruqecn[x
pynoBoAcrBax.

Xora Apna6xara He trpl{Bogrrr ctreql4aJrbunrx npannn gefr-
crsul,:i c gpo6nlru, oH ytrollflHaer MeroAbr yMIlo]HeHI{tr I4 I{eJIe-
unx gpo6eii npl{ BbIrroJrHerrEI( cJre4ylorq,Irx 4efi ctnufi :

ac
od

+
ilpaonno rJlaclrr: <SsauenareJll[ Ml{ox{Irreileft ll 4enurtlnefi
cJreAyer trepeMHoinr{rb coBMecrIJo. Heo6xo4uIrto yMIro}riuTb
sacrure,ul rI BHaMeHareJru Ea Apyu{e srraMeHareJru, vro6nt
rrpr{Becrrr 4po6u H o6rqerrry Bl{aMeHareJrro> lqactr, II, npanuuo
271. Cor.riacHo RoMMegraropy Cypnn4eue, arlr 4po6n aanu-
cbrrlarorc.E cJre4yroqlrM o6paaou:

B cuemannofi 4po6u rleJra.rr

-bApoob a - SarrncbrBaracb

qacrb rrucaJracb EaI 4po6sro;

a,

b

c

?IsorAa r{eJroe qrrcro uso6paxanu 4po6lro co BHaMeEareJreM,
paBEbrM eAtrrrrrqe. Iloarolry cMemaurryrc npo6l Morxso 6huro
BaIIUCaTf, tr TaH:

l;l:l
B uuquficHofi cucreue Bauacr{ npo6eft Mo}r{Ho 6ruo, ue trporra-
BoA.fl Bbrrrucnennft, BatrrrcaTb alraqeHtr.a

ac-n-7 B BuAe

[u -'r. HI
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llpeo6paaonaB BrraMerrareJltrr, r{MeeM r r- * + | +. .+ f " a"u*.1"::TT"^:'pvrc'r '1111' 1;1 r' (i

I z. 65. n0: 420, 840. 1520, 2520' 27 7 20' 83 160' xo r, I 
r r'r t'' ri I 

r( I

;; ;;t;- ti} t 83 160' nBJr'Elorctr o6m'urun EaI'{MeIrb'rrrrNrrr

;;;r;;;;*^. conpeueuuoe trpaBIrJr-o rp'BetreHfln H o6urert v

lrlaMeHarerro 6epe'r ;;;"; apa6onaltoublx crpaHa-\ y A6y-

;;-C;6;ix--B-),'a u-'E"poou - v JleonapAo fhreanc*oro

(XIII n.).
Ilpaeu;ro rpex Eeruvuu' IfenrpaJrr'Hoe Mecro n aplrSueru-

secrofi qacrlr BCex TpaKTaroB SalII{MaeT IIpaBIIJIO Tpex BeJIn-

qtrH, Itoropoa ,uorrt"uercfl B r{axo?r{Aer{I'Irl tltrcJra r' o6paayro-

qero c rpeMfl AalrlrbrMrr rIr{cJraMI{ a, b' c trporropqruo

lll:l
Bnrnonrrue yMuo?fienlle, troryr{uM Prs l- orru,'9* .

Bo nropofi qacrr.r trpaB[ra orMesaerctr, uro s Ha'Iecree o6-
qero BrraMeuareJrfl cJreAyer 6parr, npollSBeAenr{e sIraMelrare-
refi . V E p axrraryurr'r o 5rqunr aIraMeHareJIeM cJryllir4ll' np ol{aBe-

Aeuue Bcex BlraMeuarenefi. Ou uuroer: <VlrsoxteulreM ql{c-

nI4TeJr.rI r[ BtraMerrare.na naxrgoft 4po6ra Ha Apyrrre SlraMer{are-
Jrr[ Mo]r{Ho rrpl4Becrl{ 4po6u H o6qeruy SrraMeuareJrro> [54, r. 1,

c. 189]. B <Tpnurarune> IIIpnAXapa per(oMeHAyer Haxoll{rb
o6rquft BrraMer{areJrr, tryreM yMIro}KeHI4fi Bcex sIraMenarenefi.
Ou uuruer: <tlro6rr [pl{Becrrr 4po6u n odqeuy 3}raMelrareJrlo'
yMrrolr{b qr{cJrr{TeJrb I{ BHaMelrarels xain4ofr npo6u Ira Apyrue
BHaMeHareJrn [Tanr me, 190]. Bnepnr,re e rnAufrcnoii uateua-
Trrxe rron-srue o6rqero HaaMeubrrrero Hparnoro BcTper{aercfl
y Nlaranupr,r. Ou suoAur repMrru (Hr{pyAxiu, onpeAeJrfltr ero
KaK (trporraBe4eTrrre o6rqux MlroxtrrreJTert cpegn 3l{aMeuare-
refi>. flpanrrJro ArrJr trplrBeAeutr.fl gpo6eir H o6rqeuy slraMerra-
TeJrrc cJleAyrorqee: <Hosbre alucrureru rr SIraMeIrareJIr{, troJly-
qeIIHLIe yMIIOiIteHIIeM Kan{AOfO IIepBOHaqa'rbHorO qI{OJIUIT eJIfl

u Br{aMel{areJrg Ha qacTuoe or AeJrenr{t{ o6rqero HalrMerrblrlero
Kparl{oro r{a BI{aMeI{areJIb, AaIor Rpo6n c oAllrrar(oBbrM 3Ha-

u-erarenelo [11, c. 1041. Exacnapa II He ylloMl{rraet o6qee
HarrMeHblrlee Hparl{oe, Ho orMerraeT, qro npoi{ecc uprrBeAeHl{fl
x o6rq,euy BrraMer{areJrlo Mo?rter 6r,rrr, conparqen. Ou tra[rer:
<rftrcrnrenr rr BrraMelrareJlr, Moryr 6nrrs yuno;rieubr paByMHErM

BbrslrcrurereM rra Apyrofi SHaMeEareJrb' coxpan{elrnufi Ha

o6Iqufi Mrrolr{IrreJrb>. B qpeauenutaficnolt rpanrare III n'
*Mareuaruna B AeBflrIr r(Irurax)) [541 orcyrcrByer rrpaBrrJro'
B HoropoM B HaarecTBe BnaMelrareJrfl cyMMbr npo6efi 6pa.nocr,
6rr o6qee rrilr{Mellblrree Kparrroe. Bolee roro' corJracuo trpaBtr-
JIy r(Hrrrrr I, B xa.IocrBe o6tqero SHaMeHareJrtl HaAo 6rrno 6patl
rrporlaBe/Ioru4o ultalrollate;reii c;rataeMbrx. OAuaHo e I'(Hure IV
trpr{xoArrl'ol olitJlluliJarbctr c SaAaqaMu I-II, B Korophrx
s 6o.]t6[ruuoTlle oJtytttlol] B ttaqccrlle o6rqero analtenarelx 6e-
percn o6rqeo rritrlMorIr,ulco Kparlroe. B arnx SaAaqaxlreo6xoAn-

Mo troclteAolarcJlbrlo crlo?rttltrr 4po6n t + + ; t + t + $ ; . . . ;

Cnosecuo 3ro trpaBrrJlo tfoprlynupyercrr ran: ecJL{ o no-

potri4aer b, uro noPom4aer c?

"" ioi,anprrcmttii'repl\ll^H npaBl{Jra rpex Berr{quH - (1'pa',-

pallrr4na)), [oo,'lo]luo o""o.tutooltft <tprr arJreua))' ((TpI{ \'tecra))'

KOrOpble qalfie Bcero l{Meror EaSBarlr{fl: [aHlroe - a' peSyJIr'-

;;; :-t, 
"prby"rrot - 

c' tr4norAa ux trpocro Ha'brBalor: tr-ep-

ui*, 
""opofi., 

rpemit vttm uepnnfi' cpe4rurfr' trocJreAHr'rr{'

H npnueneHrlo Sroro npaBl{ra cBo[rrJrr{cb MI{orI{e 3a[aqn'

I4uguiiqu AaJrrr crrel{I4a;rutrr,re rraBBaEIT'tr rpeM qreHa}r trpotrop-

qlrtr, Aa tr carl repMrru (upaBr{Jro rpex Beruqug> 6nrn BBe[etr

tnt"uoanrure 
trpaBr{.[o rpex Bertrqu' troflBrrJlocr y Aplra6xarr'r'

a 3areNl no Rcex *u,ui'a'rnoecnl{x rpanTarax' O [por{cxox{-

AeHnI{ Droro rrpaBl{;;-H;;;""pa I s HoMNrterlrapr{flx H <Apu-

a6xarnra> rl{[rer: <3Aecl AJrtI Bblqllcrennn neo6xoAuMbr rpu

ItOInaleCTBa, trOATOMy I{ npaBIIJIO IIaBI'lBaeTCfl- <rpaftpaUrUXa>

(<npaurlo rp.t o"ot"""o itt [ 54,-t' 
-!:--.? : 

20a1'

[ lpanluo rpex BeJrr{qIrH or unArftqes ilepemJlo " upu93-

fl Bt rarHylo il satraAllo eepo ueft CXyrO MaTeMarI'IqeCHyIO JIIITep ary-

;;. 
^i;;; 

t"Rtft"t 
"*trra'Ba'I4n 

orcyrcrByror' 6nno coxpa-

HeHo pacloJroHteHrre qJrelroB B JraHr{ro I{ paSMeIIIeHtre rrx ra-

;;";;;;;t, t"uot nepe'fi tr trocJre4rrrlft qnenn 6r'rru oguo-

poAublNII4. 3ana'{r qa 3ro lpalylo Bcrperqarcrcn n rpy4ax Xo-

il;;;,'*";T;p;;; 
- (x-xr BB')' Eexacgqusa (xvl-

kvft'"u.;, a r-aornu y Itottplo flllaancnoro tr Bo MHOrIrx

;;il;;##L* up"O*ui"rrec*Irx py*oBoAcrBax; aro trpaBtrIro

6lrno nasBaoo urooorurM trpaBruIo.M>' tr4utepecEo oTMertrTl'

uro Bupyul{ Hatrtrcail cnequalluut rpan'rar <06 u'nAuficxrx

palnnnax)) 14, 281.

4l
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tr
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JrI
t'Tranrr aa4au oruocr{rqr{eofl r( upaBr{Jry Tpex tseJrnqrdn, Ee-

coMrreFrr{o, 6nurm vgsecTHbr rr B Apyttrx crpaHax _ n Krlrae,
Ipeqralr, Erranre, Ho Jrr4mb n tr{naura aro .rpa"lroo 6rrno Bsr_
AeJreHo oco6o, 6rr.nr,r c{opuynrtpoBarrbi oco6i,re MeroAbr peue_
HIIfl TI OHO 6buro pactrpooTparreHo Arfl CrycraeB rrrrTtr{, CeMI{
r4 T. A. BeJII{qufl.

Ilparnno, trpuBeAe.sroe Apna6xaroft, r.rracur: <<R upanune
rpex BeJIuquE yMEoinb pesyJrbrar ua tpe6yeuoe rr pa3[eJrr.r
Ha Aaurroe. flonyvull peayJrbrar, coornercrryrcrq,ufi rpe6yel
MoMy)) lsacrt lI, upanrno 261. flpunepu y Apua6r"rurtr"yr-
crByror, or{u Aaubr nocJre4yrorlaMr{ MareMarr{KaMr{. Haupu_
uep,.Illpra4xapa BaAaqy: <Ecru \1 l" nar'a qepnoro trepqa cro-ur lrla traua, To 6rrcrpo cnax{r{, Hanoe noJrr4secTBo qepnoro
trepqa Molngo Kytrurb sa 10 6ee 1/, naual [33, upulrep 26]
pemaer rax: <<PacnoJrox{rrM strcra B coorBercruri c Soporot
aanucefi 4po6eft:

I | 10
llr+
43 3

flpenparun B EetrpartrJrranre 4po6z, yMrro?fiqM rpe6yeuoe
Ea peayJrr,rar 14 paBAeJrr{M Ea Aar{Hoe, noflyqlrM l0 s. ocrarneLa/g. ftna Bhrpax{onu.s B Kaprtra yMrro}nr,rM 

"u 
4, oooyrru irr*

litvuu, LLI as ocTaron. ,(.rrx nnparHelufl" B Martra yMuolnuM rla
16, nonyuuu 3 uaua u ocraron ltlas. [rna Br,rpaxreHrl.s B ryHA-
lr{a yMr{oErr{M Ea 5, uor^yrrEM 4-rynAxa, oc}aroH zbla5,-vr1rr!
uocrre conpaqeutrx 6/e. Orner: {0 nana I naprua B xriia 1l 1,
ryHAlr{aD. Itan nu4uo, uu4nficnraft HoMx,rerrra;op 6orrrne yge_
JI'IOT BI{I4MAUITA AEfiCrU4,flM C IIMEI{OBAITEbIMtr qIICJIAMU, qEM
caMoMy pemeEtrro saAarM.

O6parrroe [paBrr.Tro Tpex Befiuqnu. Caucxpzrcnllft repMr{E
4.rn o6paruoro [paBrrJra rpex Bertrrrlru 

-<nftacra rpafipamn-
nal. J'r'o [paBuJro rrpuMerr.aeTc.fl x sagaqaM, B noropbrx (Aarr_
uoel o6par,uo [potropquonaJrbr{o <rpe6yelrouy}, r. e. rpaBrlJro
BaKJtro(taorcrr r| Iraxoxtgenyrv r, o6paayroqero c AarrHbrMtr quc_
ilaMil a, b, c uponopqzro

flpanulo, trprrBeAonrroo lllpngxapoi, rilacur: <<flpu zalrene_
rrEr{ e,qtrEr{qhr r4sMepoEurr cpeAHee lxonusecrno I yrr.rnonraercn
Ha-trepBoo lHo.iru.rccrnol n Aclnrc.s Ha trocJreArrre [norr"r"cr-
solD [33, rpaBtrrro 4461. Or uugufiqer aro rrpaBrrJro trepemrro

B apa6cryro n SanagnoeBpoueftcnyn Mareuaruqecl{ylo Jlll'l'o'

parypy.- 
it-nb"uolocrptrpyeM aro trpaBtrJIo Ea uptrMepe'. B''i'roM

", ,p"r,rutu <flararasura): (CKoJrbKo 3oJlora rrpooolt 'r'I Bap.-

rra Molr{Ho oonyo"ro'u-o6*4" Ha 168 cyBaprra soJlora npo6ofi

16 sapgu [33,-upnlrep 36]. tr4unnficHnft nolrlregrarop peraer
t"o o^pan"no rax: <PacuonornrM ql4cJra

{61 {681 LL

vusoniranr uepanfr q.nen t6 na t6B, rpol{BBeAellue 2688.paa-

;tlrlll,l na rperuft sreu 11, oxousare;blro troJryrll{M 244 cy-

BapHa 5 lrama 4 r/1r rYu4rna>'
'C"o*n uo npo[opqufl. Ilparnna ilttrrr. ceMv, [eBflrl{ BeJrr{-

quu trpe[craBJltrror co6oft qicrnnre cJlyarall cJro]fiuofr trpolop-
o"". 

-Cu,r"*pr{rcnrre 
repMtrHhr IJI-fl c'[offirroft upouopqillr -

;u""u-paurlHa> (upanlllo usrr renlruuu),. (carrra-paltrura))

(npanuno ceMu Beruqnu), <nana-parurlna> (npanuno AeB'nrtr

ne.nuuuu) u r. A.
Ilpanuno trfirtr BeJrtrqrlu sanrlosaerctr B rraxo]Kflel{r4ll He-

ueseciHoii I, Koropafl o6paa.yer C tr'rblo usBe0rllblllltr BeJII{'

quuaMu cJroir{Hylo trpotropIIflIO

, llpanulo cel'Irl Beillrql{E SanJrroqaercfl B rraxontAeurl}r fle-

uanec'rnoft #, HOrOpafl o6paayer c ceME'ro [sBecTI{blMI{ BeJrnqu-

rraMlr cJl0)Itsyrc upoIIopqIIIo :

acr
bd e

acet
4--:-bdt e

ag
cb

Auanornquo otrpeAeJrrlloTc.fl IIpaBI{JIa [eBfITI[' OAIIEEaAqartr

;;;;;. tr4norna Bce arl{ trpaBnrra Ira'blBarorcfl trpaBr{JlaMtr

Eer{erEoro qucfla qreHoB'

Cronisan opooop-q"t 6r'rna uasecrrra yTne {t"i9i11"1
xoTrl oH IlpEtsoAUT ToJrbKo npaBrrJro Tpex BeJllttturr' -bxacRapa r

r) cBotrx *o*ornorup""t l otptu6*arl{rr)) [Ilruer: <3Aecr'

Apna6xa"a otrIlcaJr 
'ro"ut'o [paBIrJIo rpex' HaH ]I{e Moryr

6urrr uonyvelrbr xopomo lraBecrnbre IrpaBI{Jra uflrtrr' celvlll u

;;;.t fl"paccynrgaro rar(l Apua6xara otrIrcaJl roJlbr(o ocnoBbt

"pofrpq""' 
Bie upYrue Brrllrll uporoprlr^tr' rafitr{e' KaK lrpa-

BITJIa rlflTr{, ceMtr tr T. 4., cJreAyror r(3 BTOIO OclroBrroro upaBlrJra

rp;;"pd;. flpanuno trsrtr cocrotrr IrB [Byx rlpaBtrJr rpex'

upaBuJlo ceMI[ - trs Tpex [paDI{JI rpex Irrar( [aJreeD 154' r' l '
tBa



c. 211,1. Ilpanuno, trpr{Be4euuoe lllpu4xapoft, raroBo: <<Iloc.ne
trepecranoBKrr peayJrbrata [ns o4uoftl cropour,r B Apyryro cJre-
4yer [ranxe] uouensrb MeoraMr{ Brrar{errareJrlr. flepeunorxlrn
lnonyueuurre r nanr4ofi cropouel qr{cJra, c.rleAyer paBAeJ]rrrE,
cropoHy c 6o.rrsuruu qtrcroM [qucnnrenefi] na gpyryro cropo-
uyu [33, upanuno 451.

3ro upanrano ronanreM rra trprrnepe: <Co 1001/, upu6rrnn
sa 1/, uecxqa lcocranurJ 1112; Haxona 6y4er npra6r,rnr c 60rln
aa 8 6ea 1/, ruecnqen?> [33, upuuep 401. Sror trpr{Mep r{oMMerrta-
ropoM pertraerc.rr raxr{M o6paaou.

,{ue cropoubr cJre4yroqrre: cropoHa [anrroro

cropoHa rpe6yeuoro
nl15
- 2 21

AO t' _ 24t
44

flo uu4uficnolry o6pasqy aro Baur{chrBaerc.fl ran:

Ssar <0> oanaqaer HerlrgBecruoe fiorusecTno. .I[na perueHn.E
trepecraBtrM nam4rrfi peayJrbrar na o4uofi croporrbr B Apyr-vro:

I ln'r'oru trepecraBtrM SrraMelrareJlug

15
t

24t
2

Tax Hax HornqecrBo qucilurerefr n npanofi qacrll 6orbrue
HoJrrlqecrBa sucrllreJlefr n nenoii, ro pasAeJIlrM rrpoI4SBeAeHUe
qr,rcJrurerefi I{ SHaMelrareleft n upanoii alacrl{ Ha npolrSBeAe-

Hr{e qucJtr{Teneri r.r SIraMeHaTeJIel-r n ;tenoli qacTl{:

241 .'J.15.3.:J 
- 

.)rr 125
-nl -T4 -2f - '" 536 '

Ilpanuna cJroE(Irofi nponopu,I{Id Bcrpeqalorctr B pa6orax
Jleonipuo llusaucHoro, Bra4ltana, Pygonrqla (XVI n.).

Anre6pa

OAno u:] caHcnprlrcnrrx nagganuii arlc6pt,t -<auiitrHra
ralrara)) - (trcKyccTBo BblqrrcJrelrr{.a 0 HcrrSI}ecllrblMJ'I l}oJltr{rllr-
HaMr{)), B orrusrle or apu$lrerl4xl{, Hitsr'rBacmot"i (Iliiartt'a tuttrt-
Ta)) 

- 
(I{CHyCCTBO BbITIUCJIOHUfl C IISBOCTII],Iltll I]CJllItt]IltaMll))'

trLugvrftcnue yalel{bre cqr{TaJIIr anre6py oqeIIL l}a)t(Iloit; IJ lrir-
rrarE,Hbrx crpoKax cBoelo rpaKTara no a,rrre6pc fipa,xualynra
utrrrrer: <TaH xaH upo6nerur,r eABa JIII cMol'yr 6ltTr' per[enr'r 6ea

SrraHufl arre6pbl, .E I{3JIO}I{y a;rre6py c trpl'IMepaMu' 3na.s ue-
TOA (p acrlbr Jrerrrrfl )), fnp aur.n a Aeft crsufi ] c HyJIeNr, orpl{qareJlb-
rrr,tMa r{ IroJroEtl{TeJlbrrhrMr{ Ko Jrr{qecTBaMtr, HeI4SBecTrIbIMI{ Be-

Jrr{qtr{HaMtr, ctroco6br trpl{BeAeHufi H ypaBl{eHr{lo nepnoit cre-
neur, hreroAbr pemellunl ypanneuraft c ogullnt Her{sllecrl-rbrM
tr KBaApaTl{brx ypaB}IeHltft, uoxuo cTaTr, 3l{aroxou cpe4Ia o6y-
seHHhIiD [36, r;r. XViII, npanura 1, 21.

llosAuee Hapafiaua orMerraer: <<Jlrc4ra nopofi aa[alor Bo-

npocbr, Koropbre EeJrbS-s paapelxrrrb cpeAcrBaMrl apu$nterrr-
r{rr, Ho arr( pemeHl4.s 6o.tluefi qacrr,ro Mo}KIro rrafrTlr B aJrre6-
pe. flocHonbny Merree o6yuennnrfi He.rrMeeT yclrexa ts peffieurll{
BOtrpOCOB trpaBuJraMrr apu{naetunu, -fl I{SJIo}Ity flcrro tL trorlt{'I'IIO
upaeuna arre6pru [54, r.2, c' 51.
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Arne6parvecnaa cr{MBonrrfia. I4uguftcnax ctrMBoJrtrHa
s 6oilr,mancTBe cBoeM 6nr.ira cusxouupyroqefi, r. e. qacro
Bcrperramlql{ec.fl rrou.ETug o6oanasaJrucb uepBr,rMn 6yroauu
zJrrr cJroraMrr coorBercrByroqtrx ca.EcxptrTcr{ux repMr{Hon. Ca_
unrfi pacupocrpaHeuabrfi caucHpnrcHrfi repuzu Ar.q Helra_
necruoft BeJrtrqr{Elr - <<ftagar - TaBar)) (<cronr,Ho _ cnoJrr,_
fio)), ((TaK Mrroro, nax>). Ou ecrpeuaerc.rr B 6oarruruscrne uu_
gmftcrtax rpanTaroB r{ noMMerrrapuen. Taxxe mrrpoxo vno-
rpe6naerca repMtrH <asfiaxraD (<ueranec"uan eenuurua,>);
oH Bcrpeqaerc.s y Bpaxuaryurrr, l[puuaru, Bxacxaprr Ii.
^ Apra6xara yhorpe6Jr.rrJr repMr{rr ((ryJrr{Ka)) kupo6uuxuj.
3ro uaanagrae lporraoruJro, uo-BI{Ar{MoMy, orroro, qro Ha cqer_
uofi 4ocne Ha MecTe rretrBBecrnoft serzwrurr 6nnu uolrerqeurr
rranenr,xraft KaMerxen unz 4po6ranxa,

Ecrrl He[asecrur,rx 6rr.no necHoJrbno, To rax o6oaua.railu
paBiluqHbrMr{ r{BeTaMr4 trJrrr nepBbrMu 6yxnalru a;rr*arrara. TaH,
Fxacnapa II nzruer: <B rex trprrMepax, FAe uMerorcrr ABe,
Tpr{ u 6o.nee HeugBecTubre Berlrsuubr, rrx cJreAyeT o6oaua_qarr, cJroBaMu, oaHaqaloultrMr{ paSrrdqabre uBera. 3ru o60sna-
qeurafl y trpeArnecrByroul4x yqerrbrx cJre4yrollue: fiasar_raear
[cro.nrxo-cnoJrbno ], HaJr axa [.repunfi ], uunax a lcvuufr.l, trr.rrar(a
lrxenllrfrl, Jl-oxurafia fnpacnnrfr], xaprrraxa Ir*"."rA1, -"oraxa l6e.nrrfrj, _lurpaxa lpaano-qnernifil, 

^uo"oaou 
fpur*eua-

ro-KopuquenrrfrJ, -nuuraJraxa lxpacuonaro-*opornrrrnirft], na,
raJrana I po aonr,rft ], rnaBaJr a6a [unruucrufi J, minnra.rrar,u- i nup-
uonartrfil, Mesana lreuso-cunlrfi] u r. A. ,(nn o6oe]rasln;."
EetrSBecTrrbrx cJreAyer rar(x{e 6parr' 6ynnr,r a.rr$anura, Haqtrr-
Ea.s^c Ka? qro6nr rre Aotrycrr{Tb tryraHrri{u> [36, c. tggi.

Culrnotalru Ar.s EeuaBecrrrblx BeJrrrquu cJryxrrrJrr{ cauc_
RplrrcKrre 6ynnr,r, coorBercTByrorqr4e trepBr,rM cJroraM arr{x
TepMuHoB, r. e. fra 4.rr.s franar-raBar, Ha _ r{aJraxa, rrrr _ Hu_
Jlar{a, [r{ - nI{TaKa. B <Baxruaalrfrcxofi pyxotrrrcrrD? B rpan_
rarax Illpu4xaprr a rrexorophrx npyrllx coqtrHenlrflx EerB_
BecTrra.fl BeJrrrqlrHa o6oaua.ranacb MaJrerrbnrrM KpyHtOqKOM.
Tan, n <Baxuranufrcnofi pyxouucrr) Bbrpax{"ur" rlzr4\ra
* 4r :200 eaurcbrBaerc.a ran:

lrlllt
I o I z I s | + lAprrrur,n2ou I

!_l_' l ' l_' l____:l
U rroo,'**"'"Il BcTperrarorc.fr gatrrrcrr, rne MaJrerrbnrrM
HpylnxoM o6oauasarorc.s rlecxorbxo rrer{BBecTrrr,rx. Haupn-

M{rp, BLIpaffieHtre lf;T3 - / BrtrtrcbrBaercs

0

I
5
,L

0

I

a Bbrpaxenue 1/i7: z trpeflcraBreso B BuAe

7+
t t'ry

0

I

flepnt ifi
TIJIEII

2

Paeuocrr,

r5

9xcno
IIJIEIIOB

0

Cyurta

0

B cpe4uue BeKa' RorAa uuguficnuo MareMarrrnu rrMeJril

paBBrrryro cnNIBorrItHy' oEI{ IrpoAoJlffiarrtr ryitt:g,Ti:: ""T:-
IIECTBE 3EAftA UJI,fl IJEtrSBECTHOIO MATEEbITTU HPYE{OH' -TAK'
B aEOEIIMIIbIX KoMMeETapI{flx' tra[uCaHHLIx Ee troBAEee XII s'

* tou"tutv lllpra4xapr'r <flarurannra)' Bcrpeqarorc-fi MaJIeHb-

'.rJ*pvii" 
qo" o6besasesus og'oro I{Jrr HecRoJIr'HI{x He-

trsBecrEbrx BeJrr[quE. B xoMMeurapuflx K trpllMepaM na apu$-

Mertrqecftyro flporpecctrrc trMeerc'E 3atrtrcb:

My

0

I

Ctort yropnoe yuorpe6;reuue e[trEcrBenrroro cI{MBoJra

An.s o6oanaqetrufl HecKoJIbKtrx HefiSBecrHbrx MolI(Ho o6l'sc-

rrtr{Tr, TeM, qto lrg[uftqbr trMeJrI{ pa3Jrl{qHbre ctrMBOJIbr' rtoTo-

pbre trprrMeuflJrl{ or4eJrbuo B -aplr$uerlrvecnux 
coqrruenl{flx

i-u u niuo pu nqecxtr x p a6ota x' M a neu-sHnft Hpyx{o qe-fi- 14"^1:i:-

soBaJIc.g ,'ltrItrb B apn{nternrecHux pa6orax' rorla KaR oooSEa-

rreur{e <ftanar-rasar) Bcrpeqaerc-s I{ B apuQuerrare i :-111?::
pu. n nsuturaluficHofi pynotrxcu) r{Nlerorc'fl rr Apyrrre ctrocoobr

o6orrruo"rr"fl rrerlSBecrsux' B trpflMepe' r[e r{Melorc-fl rl.flTb

Her{SBecTI{bIX' OEtr HaBBaHbr caIICKptrTcntrl\[r{ ilopflAr(oBrJMr{

qrrcrr.rrerllH*ort, opu"tama (uepnsrft)' gautufia (nropofi)'-rp-n-

"tii^ i"p.t^nl. tu"yp"xu (vetreptorft)' trauq'aMa (n'r'rr'tu1'

acIIMBoJIaMuc''y*-[epBI,IecJIoII{cooTBeTcTByIoqI{xTep-
MrdrroB 154, r. 2, c. L7l:-

9 npa
? gnrr

7 gntr

t0 rpu
L0 rpr
8qa
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3ra aanncr coorBercrByer raxoft cucreMe ypasuenuft:
9q { 7r, - lB, Br* * lbu: lg,
7*o 1- IAx" : 17, lb^ I gx, : )g-
70rr{Bro:19,

lrirl)ra)-(BTopor4 HBaApaT)), BocbMag cretretlb -(1'pnruililnrpraD-(rperni,i xnaqpar>. Bpaxuarytrra yuorpe6uel 6olcer
upocryro crrcreMy. Itna4par u Hy6 uueuyrorc.fl coorBercrBelruo
(8Apra)) [ (rxaHa)), qeTBepTa.fl cTetrerrb, KaH palrblxe, (Bapla-
napra)), a BareM cretreurr o6pasyrorcn coqeranueM rrop.EgnoBo-
rO SITCIUT0JII'HOIO I{ TepMI{Ha (IaTaD; Taft' II.f[Tafl CTOII€HL -(IraHqa-rara), mecTa-fl cTetreHb - 

(rlraA-rara).
I(na4parnr,rii Hopeub o6oenasarcs cJroraMrl (MyD- or

o.rroBa (lryJra) rrJrrr ((na))-or (traAa)). B xaqectne flpl{MepoB rrptr-
ue4eM sanucrd, Bcrp eqaloil{r4ecfl B ( E axmar[itcnoii p yxo nlrcu)) :

L1
oarraqaer ltTl +5,

4. L 7+

I1
oaHaqaer 1/Tl=.

B serurficHnit repnog [pl{MerrflJlacb cJrelyroqa.fi clrcreMa
o6oeuaqeuua nopnefi: Hopeub sropofi cretrenrr - ([parxa-
Bapra-Myrra> (uepnrrii nnagparnufi Hopeur), Kopeub qerBep-

rofi crenenlr - (ABr{rrl.rr-Bapra-My.nu (oropoii Hna4patnrrit ro-
peur) lr r. 4. Bcrpeqarorcfl u 6oree cJromrrble Barll4ctr{, Harrpu-
Mep, (rpr4rrrfi-Bapra-Myfa;lxraHDlrr. e. Hy6 rperlero HBaA-

parHoro }ropHrr. a rrolV V lf{).
B nsAlrfrcHlrx MareMarr{qecnux pa6orax Ang o6ocnaqeHl{fi

ocrroBrrrJX qeiicrnufi qaqe Bcero Barrrrcr'IBaJlcR nepnr'rfi cnor
coorBercrByroqero caHcnprrrcnoro cJIoBa. Tax, gnR cJrollteHrrtr
rrpr{MeH.sJrc.rr cnor <iiy>- or <fiyra>-((cJroxtelrue), A.rlfi BbI-
quraHutr 

-((HmaD or: <Hrrrafia)-(yMeubrneuurrfil, yMI{ot{{e-
r:'mrr - (ry) or (ryHaD urr{ (ryuaraD-(yMuo}nennnfi>, 4ene-
Htrn - <6xa>l-or <5xara> n,nu <6xaArHI{Ta)-(AeJreunr'rfi>. Oco-
6r,re anann uueJrr{cr' To"rrbxo [rfi BbraII{TaHIrfr - aTo rotlna tr{Jrl{

uanenr'Hlri,t HpyiHoqeH, RoTopr,Ie uoMelr{aJrl4cb }IaA BblrrlrTae-
MbrM, [Jrr4 lra,nenr,Huii HpecTr{K, Horopnrfi 3atrr{cblBaJrcfl rrocJre
Br,rrrr{TaeMoro, pe}fie - IIepeA Hr.rM. Tar<,-5 060anaqailocl
5, 3, 5+, +5. trlle cuMsonoB Arr-fl qerbrpex 4eficrnuit uarqe
Apyrr4x yuorpe6nanl4cb gHaHIr Ar.s Bbrquratrrtr u AeJreurrfl.
llpn croxrenwr \r yMno)fieurrrr HaBBaIrnfi [eftcrsufi vfiu Ba-
trr{cr,rBaJrrlcr, troJrEocTblo, nnn noo6qe oTcyrcrRosallr. B uo-
cJreAHeM c.rryarae o Br,rtroJrr{eulrr{ Hy}Rrloro Aeirirnlrg npl{xo-
AICJIOCb CVAI1TIT trO yCJIOBIIIO SaAarII{'

,(rn o6oanaqeun.rr HecxoJrbxtrx HetrBBecTnbrx Apua6xara
r.lor ynorpe 6tarr, nu6o qBer'bre 4po 6nunn, 

""O",rpo 
Oi;; p;;:Ebrx pagMepon. BpaxuarytrTa HaBbrBaJr HecHoJrbno EerrBBecT-Ebrx r{BeraMtr _paAyrr4. os se 4an no.4po6uoro o6rnsc"ao""cBoeMy crtoco1y o6oenasenz.rr Eer{BBecrEbIx, tro_ntrfArrMoMy,crrr,rraq ero xopolro BrranoMbrnt. Dror 

"uoao'6 6uro opo*ori
MeHr'{po Ba H flpzrxygaxacB aMr4, a ran}fi e lllplruarra, B;;;;;_pofr [[. Hapar]lanofi.

Te p nlrn an.ru gna n o a s$raqtrer{r o B rrpr{ Herr B B e crrrbr x c Jr y}r{ arcaHcnpr{rcftne cJroBa (ryHaEaD, (npaKpnrrrD 1rro","ra"uj,((aEKaD, <calrxxfiar) (vnclo), (pytraD. CrlnrsonaMlr rrBJrflrorc.fl
cancxpllrcr{rae 6yner,r, coorBercTByroqu e nepBBrM cJroraM AaH_HLIX repMrrrroB, r. 9; ry - ryEaIIa, IIpa _ trpaHpr4rr{, a _aHKa, caM - cauxxiia, py _ pyua. Creue*n b6oerruqa.lrrrcBcoserantreM cJroroB <nal (napra _ HBaApaT), <rxa> (rxaua _xy6) u cJroBa (rxara)- [por,rBBeAerr[e:

Myfiy

N{V

- ,' : Bu, c_3 : rX&, fr4 : Ba B&,

TXA.

15 : Ba rxa rxara,: Ba Ba Ba, 19 : rxa

Mrr sr.r4u^a{, qro AJrfi creueuefi, rroxaaareJra l{oropbrx uMe-ror BrrA 2o,33, o6oega.reu[fi cocro.fiT r{B cJrora (Ba)" noBToDeH_
Horo cr paa, rr cJrora ((rxa), troBropeunoro 13 paa. Taxlru obpa_30M' cTerre'rr STOrO nuga o6paayrorcrl rro MyJrbTr{trnraxarr.rsHo-
My trpr{Hqr4uy. HanportrrB, HasBarrrrrr creneHeft, noxaaarenr,
Horopr,rx He AaeTc.s B TaKoM wr4e, o6paayroTcrr rro aAAurr{lHo-
My trptrHllr{Ily, trprrqeM TepMLrH ((rxara)) oB]raqaeT, qro cTeEer.rrr
Tar{oro.. Tr{rra trpeAcTaBJrfler co6oii npolrBBeAeurae crenenefi,
cytwrvtoir [onasareJreft ,noropnrx rnnietco uonaaarenr arofr
:i:"Til natrpr{Mep n6 - rz+B : n2{8. Cnegonare;iu"o, ,rl
AIIIICKA,'I CIIMBOJIAHA trPIIHIII{III4AJI'IIO OTJII{qAETCfl OT CI{MBO.trttn ,{uo{a'ra, rAe HaBBaHrrfl creueuefi Our", o"*";;;;;qncTo aAAUTrrBrloM rrptrHqtrne.

3ra crcreua o6ognaserrr4-rr cretrerrefi cfiorxt.rracb B nonrlere4nficHoro treprroAa, s III-II BB. Ao u. a. Cyq..ruoour]u
n tr'afl CI,ICT.Ma: BTOpa,FI CTetr€IIrr IraB'IBaJIa.r, (,,paTXaMa_
Bapra) * <ueprufi HBaAparD, qerBepra.fi cTerreHE, _ <gnlrrua_
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Koft
TO)

B Hasecrne trptrMepoB upsBe4eM Barrllctr us (Baxmaillrfic-
pynotrtrctrD I( uB arroEuMuoro KoMMeErapu.fi H (Ilarrarauu,

9ro yparuentre BatrEcbrBaerc.E n o6qeu nu4e:

natfia15-fpy0,
sa0fia0py0,

r, e. #-15 r + 0 : 0r2 f 0r f 0.
Xor.s DrareMarrrrrecna.fi crrMBoJIr(Ka ne 6rrna conepmeuuofi

?I caMtr cuMBoJrril, T, e. coorBercrByrotqr.re cancltpurcnue 6yH-
llJrr, trMeJIa cJrolr{Eoe HaqepTaHue, Bce }I{e nUAuftqrr B paSBr{Tr{rr
ctrMBoJIZXrr cgeJraJru 6onrmofi rnar BrrepeA.

Otpuqarerurhre trucJla r{ npaBr{Jra 4eficr:nufi c nuuu. V
Apnadxarnr 4eficrunx c orprrl{areJrbur,rMrl sucraMtr orcyrcrBy-
Ior, Eo Epaxir.rarynra r,r Apyr[e yqenr,re EaqaJrtr crrcreMarr-
qecftu troJrbBoBarbc.s orpr4qaTeJrbrrbrMrr quc,traMu. rrpanuro
cJro)r(enu-rr Epaxuaryura Soplry.rurpyer raH: <Cylrrua 4nyx
IIOJIOXTI{TeJIbHbIX CtrCeJI IIOJIO}KIITeJILHa, CyMMa AByX OTpI{-
qaTeJIbEbIX SUCeJI OTplrqaTeJIbHa, cvMt{a IIOJTO}r{ATeJIbIIOTO
u OTptrI{aTeJILHOIO qllt0eJr eorb rrx pasrro0rb)) [36, rn. XVIII,
upanuno 301.

flpanuno Bbrstrrauu-s rafioBo: <I4a 6o;rrruero l.rracra] cre-
Ayer Br,rqecrb Meubrrree, [oHonuarenrurrfi peay.nr,rarl 6y4er
troJror+trrreJrbHrIM, ecrvt Isrrsecrn] rroJrorr{r4TeJrbEoe Iqnc.iro]
trB [o"qox{ureJrbHoro, Ir orprrr{arenr,uui,i, ecrr.r Isbrqecrb ] orpr.r-
r{areJrbrroe [ulrcrol r4B orptrrlareJrr,Horo. Ecllr, oAHaKo, trptr-
xo4wtcr Bbrsurarb r{g Mellr,mero lsucJral 6o;rr,ruee, ro Iguaxl
p a Brrocrrr Meu.serc.fl na o 6p arnufr , orpnqareJrbHo e crirrro Br{Tcr
IIOJIOIRIITeJIT,EbIM, a IIOJIOIKIITeJIIIIIOe OTpI{qa?eJILrrr,rU, ItO14a
troJrolxzTeJrrHoe lqucno ] nusuraerc.a rrB orpr4i{areJrbrroro uJlrr
OTpEqaTeJIr'HOe IIB trOJIOX{UTOJIbIIOIO, TOIAa IIX Ua[O CJIO]KIIT[,
BMecreD [rau rxe, trpaBrrJra 3I, 321.

flpaun.lra yMrrolrieurrfl v p:eileLrufl ranoBbr : <Ilpouanegenue
rroJrolr{trTeJrbnoro r{ orprrrlareJrbuoro [uucenl - orpr.rqareJrb-
EO, AByX OTpI{I{aTeJIbHbIX qIICeil 

- 
trOJrOiI{trTeJILHO, ABVX IIO-

Jro)fi ureJrr,Ebrx - rro JroE{rrreJlrgo. fIonornr,rTeJrnlroe, AeJreurroe
Ea troJroxrrrTeJrbHoe, uJrrr orptrqaTeJrbHoe, AeJreHHOe Ha OTptr-
r{areJrbrroe, cralroB.arc.g troJroH{rrreJlbubrMrr. Ho nonoxrrarenr-
EOe, AeJrerrHoe rra oTpr{qaTeJrbrroe, rI orpnqaTeJrbrroe, AeJreE-
Hoe Ha noJrox{I{TeJrbrroe, ocTaroTorr orpaqareJrbrrbrMu)) [rau rxe,
trpaBtrJra 33, 341. Auanornsuhre trpaBr{Jra trpuBeAeHrr Mara-
Btrpofi, Illpuuarr, Exacnapofi II, I-Iapafiauofi.

flpannna BogBeAerrr{fl B crerreHb r{ r{BEJrer{eFrr4fl Koprr.s
cJreAyroqrre : <Itn agpar troJrolnrrreJrrlnoro r{Jrrr orpr4rdarefibrro-
ro rrucra troJro)fir{reJreu... lgnaH] Koprrfl raxofr xre, HaK y quc-
Jra, nB Koroporo r4aBJrenaerc.fi KBaAparrrtrfi nopeur> [ralr xte,

IIIpu4xapnr:

lil;[ ^"" +
.5

!- t 2t

lil?"1oo"

6xa

160

l

40 13

1,

2
n"" $ .B+.

flpr aaulrcr4 ypaBrreurrft asax patsencrBa orcyrcrBoBaJr:
o6e sacrn ypannenufi pacnoraraJrr4cb oArra uog qpyrofi ran,
sro6rr Her(BBecrrrarr Berr,rsrana rr ee KBaApar B Etrlr{HeM pflAy
cTotrrv trofi coorBercrnyroqeii HetrBBecTrrofi n ee HBa,(paroi\r
Bepxsero pnga. Ecnra HeuBBecruas BeJrrrqr{Ha orcyrcrBoRaJra,
ro x uefi upucoe4r{H.trnu noa$$uqueur rryJrTr. Haupr,ruep, .trra,
sefiuoe ypaBrreHrre r + 5 : 20 sauucbrBaercrr cJre4y{orqrrM
o6paaolr:

fialpy5,
fia 0 py 20,

r.e.r*5:0rI20.
JluuefiHoe ypaBueutre 3r f 58 : r * 74 npe;pram..rreHo

B BtrAE

fia 3 py 58,
fta t py 74.

Itnagparuoe ypaBtrentre # | 5* : 20r Aaerc.rr HaH

sa1fia5,
Ba 0 fia 20,

r. e. zz * 5r:0rz * 20r.
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rrpaBrrJro 35J. 3ro trpaBr{Jro nonasr,rBaer, uro l3paxN{arytrr(l
ne 6r,r"trn r4gBecrHbr [Byguaquocrr, xopucft ftBaApar]rolo yprllt-
Herrr{fl r,r ABysHaqHocrb fiBaApaTHoro HopH.rr, Kporre roro, oH
omra6arc.a, troJrarar, rrro RBaAparur'rft Hopenb rra orprrqareJrb-
Eoro qr{cJra 6y4er orpr,rqareJrbHhrM.

B cepe4nne IX n. rau4lrftcxr{M },rare[,{arr{Kalr yxre 6nrna ua-
Becrua AByBHaqHocrE, r{BaAparHoro HopHrr. TaH, Maranupa
ilurrrer : <Kn a4p ar rro Jr o)ilr{reJrr,Ho ro r.rJrrr orpnqareJrbrroro qr{c-
Jra - troJrolrulrenrnufi, rrx KBaAparrrr;re Koprrrr 6ygyr coor-
BeTCTBOHIIO IIOJIO?fiIITeJIITI{IiIMII trI,rrtt OTpI{I{aTeJIbHhIMI{) Itl,
c. 1071. It.ouuenrarop Bpaxuaryrrrbr flpurxy4aHacBaMrl yr-
Bepir{Aaer: <}tnagparrir,rir nopenr AoJr}fieH 6brrs safir unu
orpl{r{areJlrrHbrM, rrJrrr noJrotxlrreJrbHblM, HaHoft 6oree nogxo-
Ar{r I(Jrr{ BbrrioJrr{eur{fl nocJreAylotrlxx AeficrBr,rfr) [54, T. 2,
c.241.

Maranupa ranlr{e roBoprrr o HeBoBMoH{rrocrrr uaBrerrb KBaA-
parHr,rfi Koperrb rra orpr{r{areJrbuoro qucra: <Tan xax orpra-
rlareJrbrroe srabilo ro croeft trpnpoAe He .flBJr.flerc.s KBaAparoM,
noaroi\,ry ouo He rrMeer KBaAparrroro HopH.E)) LlI, c. 1071.

tr4u4ufi qrr H a3brB aJrlr rro Jl olnrrre Jrr,trble qucr a ((Axar{a)), rrJrl{
(cBa) (<uuylllecrno>), a orpr{qaroJrbrrr,re - (pr,rHa)), rrJrn
<xnrafia> (<4onr>). BuocneAcrnrrfi DTrr, repMr{Hbr B auaJrorr{q-
HoN{ }r{e cMbrcJre yuorpe6laror Marerrartr{Hra apa6oxBr,rqr-rblX
crpaH, r{alprrMep <Aafin> B BuaqeHrrn (AoJrr) y A6y-l-Ba$u,
r4 yqenbre n Enpoue (<[e6uryu>-(AoJrr) y JleouapAo fftaean-
cHoro).

B rpeuecnoft uareuarune, rratrprrMep y l{lrocfarrra, cy-
Ir{ecrBoBaJrr4 trpaBr4Jra Aeficrnnfi uag Hoe{{rqrreHraMrr Bbrs[-
TaeMbIX KOJrr4qeCTB, BXOATTBITTIIX B COCTaB MIIOIOqJT0HOB Hap.fl-
Ay c nplr6aBr.seMbrMn Horr4rrecrBaur,r. Ho orpr{r1areJrbHbrx qr{-
ccr, KaK TaxoBhrx, y .(uo$aura He 6buro: BlrsuraeMlle qlrcJra
rrc trDJrrJrrrcr' y rrero caMocroflTeJrbHbrn'Iu o6t,exralrn.

I3nepnrte B r4croprrlT llareMarr{rtr{ orpl4r{areirbHhre qr(cJra
Bcrpoqarolcrr B Knr4re VIII qpenuexnraficnoro rpanrara <NIa-
TeN!arr,rKa IJ AoBfiTr{ Kr{urax)). Tau xie c{opnylrapoBaHhr rrpa-
Br4JIa cJro)rictrrfl rr Bt'rqllTauu.s orpr.rr{areJlbnblx qficeJr. tr4nre-
peCHO OTMeTLITb, qTO OTpL{IIaTeJIbHbIe sI4CIa IIX,IeJIII HaBBaHI4e
<4y>-<Ao.irr)), ((rre4ocTaror()), T. e. TpaKToBaJrI{cb rax }Ite, Kar{.
n n r.ur4raiicxofi Hayne. 3ro roBopr4T I{Jrr{ o cB.rrg-flx Me}r{Ay
ApeBnenrrraftcnulru u nuAufrcHr4M[ yqenbrMr{, r(oropbre etr{e
HeAOCTaTOTTIIO USyqeHbI , Idiltt O TOM, aITO I( OTprrqaTeJrbHbItI rrUC-

JIaM ytlcrlble npuruJrr{ trprr perxeHrrr{ oArrux rr rex Eie rpynrr 3a-
Aas.

JlnnefiHrre ypaBueur{ff. Hau6olee paHI{Ire cBelenlrfl o Jru-

Iroiirlblx ypaBrleHl{flx r{Nlelorctl r <Illy;rl6a-cyrpe). 3ro rpaH-
I'llTbr, cB.gSaFrrrble c IIpaBI{J]aNIr{ rrSMepeHl{fl }1 nocrpoellrrfl aJr-

lapeit. V Apua6xarr'r uMelorc.r HecKoJrbno saAarr' ctso4.rltr{llxcfl
It perueurrro rmuefiuoro ypaBHertl{.fl c oAHr{M HeIlSBecrrrbIM.
OAua ua HI4x cBflBaHa c BbrsuclreFllreM crorrMocrlr BeITII{ flt
0CJIII I{3B€CTIIO' IITO ABa qeilOBeKa C nepBOIIaqaJII'HO paBHLIMI{

I(arI{TaJraMrr r,IMeroT paSJr[tlrloe sI{cJIo neu1efi a, &r 14 paSJIIIq-
lrbre ocraBrrruecll nocJre lronytrItrr cyMMl,r tt, br. ?ra SaAaqa
cBoAr{rc.s R pertreHrrro ypaBHeHu.s

ar*b:a$*br
Ilpanlino perueHu.E aroro Jlr{Hefiuoro ypaBHeurr.s Aplra6xara
Aaer cJreAyroIqI{M o6pason: <Paanocrl lIe}HAy I{sBecrIrbIMI{
cyMlraMr{ AByx Jrro[eft clegyet pas[eJrrrrb Ha paanocrb Ko-
a$snqueuroB trptr HerrBBecrHblx. rlacuroe Aacr BeruqnHy
rrerrBBecrHoro, ecJrr{ o6rq,ue KarII{raJrbI paBHbI) [qacrr' II, upa-
nraro 301 . Tanurr.r o6paaou,

_ _h-b
a-dt

Tanas lfie Ba4aqa uprrBeAeua BxacHapofi II: <O4ren llMecr
300 nroner ra 6 nouraAefi, 4pyroft IrMeer 10 raHllx ltolraTlcri,
lro y Hero HeAocraer 100 uouer. O6a oquuaxotlo 6oralr'r. I{a-
HoBa rleHa.noroaAu?> [54, r.2, c. 42]. Pettenue lixacrrirpa lI
{aer B BrrAe Jrr{HefiHOrO ypaBHeHl4fl

6r'* 300 : t)r -100,
pe[ra.fl Koropoe JIerHo Hafrru, qro JIomaAb crolrr 100 MoHer.

fipyraa npo6nelta - Ero BHaMerlr{ra-fl (saAaqa o Kypbe-
pax), o6ollleAlxa.rl rroBAHee MlrpoByro arre6parrqecKyro Jr[re-
parypy. B uefi rpe6yerca otrpeAeJlrlrr, BpeM.s Bcrpequ AByx
ne6eclrnrx reJr, r(or4a oHrI Anl4rarorc.rl Hancrperry Apyr [pyty
r{Jrrr ?fie o[Ho BcJIeA ApyroMy. 3ro upanulo Apua6xara Aaer
cJreAyloqr4r\{I{ cJIoBaMr{: <r{na paccrotrutrfl t[e?r{Ay AByM.a ne-
6ecrlnruu cBerrrJraMr{, ABnx(ylu,rrMl{c.E B trporr{BorloJIo}nHbIX
r{atrpaBJreHr{.flx, cJleAyer pa8AeJrr4rb Ha cyMMy Ilx cHopocreft.

,(na paccro.rrHrr.fl Melr{Ay AByMfl cBerIrJIaMrr, ABlr}r{yql{Mr{c.fl
B OIHOM HarrpaBJlerrrlr{, cJIeAyeT paSAeJrnTb Ha paSHocrb I{x
cxopodreft. ,{,na peaynrrara [B r{a}HAor,I cnyuae} AaAyr Bpey-.fl

Bcrpeq[ AByx cBerr{JI B trpomJloM rr B 6ygyqeul ['racrr, II,
upanuro 311.
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upuseM tscTpeqa Moura [porrSofrTr{ B nporxJroM r{Jrrl flpor,r3ofi-
Aer B 6yAyuIeM.

Iixacxapa I $opuynupyer aro rlpaBr4Jro rax: <Ecnu ogno
cBerrrJro ABrlraeTcrr Ha3aA, a Apyloe BIrepeA, cJreAyer paSAe-
Jrr{rb paauocrb r{x AoJrror Ha cyMMy r{x cfiopocreft; n uporrn-
BotroJrolriHoM cJryrrae Ir. e. norAa cBeruJra ABr{rarorc.fr B oArroM
HatrpaBJrerrrlul c,negyer paBAeJrI4Tb paarrocrr, rrx AoJrror Ha
pasrrocrb r{x cnopocrefi. 9ro Aaer BpeM.rr Ao r{Jrrr rocJre Bcrpe-
qu [Byx cnerulr> [40].

<SaAasa o Hypbepax) rrMeerc.fl ranlr{e y Epaxuarytrrbr,
s ((BaxuarnftcHoft pynotructrD, y Maranuprr, Illpuuaril u y
Apyrux aBropoB.

Epaxuarynra ran)fie npr{BoAr4r pflA Ba4atr na lllnefinrre
ypaBrrer{rlfl. Bor o4na r{a Hr{x: (HaBoBrl qrrcJro trpolreArrrr{x
ffrefi aa ro BpeMfl, norAa cyMMa yrrerBepeunofr AseuaAqarofi
qacrrr ocraBrtrr4xcfl rpaAycoB, yBeJrr4qeHHbrx Ha eAr{r{rrqy, u
BocbMrr 6yner paBua ocraBrrrr{Mcfl rpa4ycaM, yBeruqenHbuu
Ha eAtrrrrqy) [36, rr. XVIII, rpaBr4Jro 46i. Peuenue arofi
BaAaqr llprarxy4axacBaMtr,qaer cJreAyroq,trM o6pasonr: o6oa-
HasuM Belurr[Hy ocraBmlrxcfl rpaAycoB qepeS r, yBeJIuqI{B
ee Ha eArrrrrrqy, noryquM r + t, ABerraAqara.s sacrb arofi

Tannru o6paaou, ecJrtr trBBecrubr paccro.flEun
Ay cBertrJraMur. u.v.x cnopocrtr Vr, Vr, To BpeMfl
AeM tro {opuynau

^t, +,s"t : h+fr B nepBoM cryqae,

. ,s,+,s"t :;;# Bo Broporr cflyqae,vr- Vz

|*
T

(l lurrrciiunrMr.t ypaBuerrrrrMrr qacro trptrxoArrJrocb craJrKu-i lilr'r'r,(ifl xprr perreHrlrr MHorr{x saAaq Ha trpor{eHTbl, cMecu,
J(tltrieur4e, Bbrqr.rcJreHr{r{ rrJrarbr aa rpyA. Taxue BaAaqu r{Meror-
r'l y MaraBlrpn, Illpugxapbr, Illpnnaru, Exacxaprr II, Ha-
plfirrr,r. V Maranupbr cpeAr[ HecnoJrbntrx trpr{MepoB u sa4aq

r!(i't' I{ TaKafl: ,uyMMa -'-. 4.-r; T-.2;-T.T-.-6-
,rrrcreff Hexoroporo sncra puurru f . Hanono sllcro?) gra

lruAaqa peruaercfl no npaBLrJry Jrolrinoro troJroE{errr4fl: <Ilpuuerra
n0r4BnecrHyro BeJrr.rql{Hy Ba eArrrrrlr{y, BareM lcle4yer uafiur]
(tyMMy lyxaaaHnr,rx .racrefi] . t{acrnoe or AeJreHrr.s r{BBecrr{oro
l.rucral Ha noJryqenrryrc cyMMy gaer rpe6yeMoe rrtrcJro> Ilt,('. 1081.

flpanuto oAHoro Jrolr{Horo rroJro}r{eurrfl ygo6uo AJr.s BaAarr,
trprrBoAfrrrlr4x K ypaBr{eHr{flM BnLa ar : b, oco1entro ecJrv a
ecrb cyMMa HecxoJrr,Krrx [po6efi. B arou cilyqae B KaqecrBe
r, nr,r6rapaercs qucJro, Hparnoe BHaMeHareJrnlr. Tor4a upu
&trr: b,

b
-bt

flo nparrary Jro'firroro troJrolr{eHH.q pe[arorcfl TaKH{e aaAa-
srr r{ B <E axruaunfi cxoftl pyHonr4cr4)), upr{B oAfl rrlr,re H yp aBrreHrrro
ar I b : p. IIpu a4 * b : p, pereHrre Lrrreer BrrA

{f,: fi-t

rAe flr - rrporrSBoJrbHoe qtrrcJro, p1 - cooTBercrByrotr{ee eMy
guarreHr,re cno6o4noro qreHa. B apa6cxori NrarelrarrasecHoft
Jrr4reparype rxr4por{o nprrMerrflJJocb trpaBr4Jro AByx Jro?firrr,rx
uonoxrerlnfi, r{oropoe cqr{TaJrocb rau4uficHnn.

Cr,rcreutr nunefinrrx ypanuenufi. Bnopnr,re crrcreMbr Jrr4-

lefiurrx ypanueuufi c AByMfl HerraBecruurNrrr Bcrpeqarorcs B
<Illynr6a-cyrpel, rAe r{Merorcfl Ba[aqu, cBoAsq,uecfl H pe-
Itrenr{ro cnegyroqeft cr{creMbr :

q:21,

Apna6xara B sacrr.r II, upanune 29 npuno4r{r pernenrre
czcrerfbr ruuefi rrbr x yp annenuft c HecKo Jrr,Hr{MI4 HetrBB ecruhrMtr

,S1 u ,Sx ltex-
ncrpeuu uaii-

r+l
---il- rJ

paBrro

T. e.

xIl
cyMMr,r paBr-ra 12 ' YqernepeHrroe Bhrpalr(eEue cocraBur

yBerurrr{B aror pe'yJrbrar Ha 8, uonyuum qt25.0ro

ocraBmrrMcfl rpaAycaNr, yBeluqeHHbrM Ha e[rrurlqy,
tr4cnonnoe ypaBueuue 6yger r + 25 :

' P- or
tq'

L u 
-4t n2--'

[':
lw

3r -f- 3fr i_r'I, I{JrI{ 
-E-:3r t 3.

,{,anee aro ypaBHeHr{e peruaerc.ff no lrpaBr4Jry, [aHHoMy
Epaxrrtaryurofi: <B huuefrnoul ypaBHerrrrr{ c oAHr4N{ Frer{B-
BecTIIbIM paSHOCTb MeHAy I{SBeCTIIbTMII qJIeHatIII, BSflTbIMH
B o6paruoM tropflAxe, AeJrerrua.fl Ea paanocrl xoa$$uqueuron
npr{ Eer{BBecrHbrx, lAaer Her{BBecrHyro nerr,rurarryl> [36,
u. XVIII, npanuro 43J.
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flpaeralo rJracl{r: <Ec;nr IrBBecrHbI pesyJrbrarbr' troiryqeu-
Frbre tro cJre[oB arcJl bIrbIM BbrqlrrarrrreM I{3 cyMMr,I luecHonlrn x]
BeJIIrtqI{FI Ha}ItAOrO II3 3TI{X ItOilUqeCTBt trOMeCTII 9TI4 peByJIL-

rarbr B orAeJrbuocru. Cnoxu rrx BMecre rI paBAeJIIr Ha sucro
srux Beilurrlrn 6ee oAHoro. Peaynlraron 6yger cyMMa Bcex
KoJrl4qecrB)). .{eftcrnureJlbrro, ilpocyMMIlpoBaB troqreuHo yra-
3arrilyrc crrcreNfy, rrMeeM

n

n 2 r*-(rt'l rz-1- ... * r*): at* az* ..- * an,
h:1

v.ilr[
n

(" - L) 2 *r: ar* az * ... I &n,
k:1

qTo B r{rore npI4BoArIT ft peueHrrro, yKasaHrroMy Apraa6xaroft:

nl

i "" atlaz+...-lan
L^r-- n_T-.

Alnurorlr.ruoe [paBr{Jro llprlgeAelro lr NIaraurpofr, Hoto-
pr,rii r,lr"nrocrplrpyer ero trpltMepolr: <r{erupe KynIIa 6blrrl
onporuerrri raMoll{eHrrRoM o cyMMe I4x roBapon. flepnrrft Hy-
treq, or6pocl4B trplrHaAJrelnaBlrree eMy Ko.lruqecrBo' yHaBaJr'
qro o6nlarr cyMMa paBHa 22; nropoft, IlocrytruB rafi ]I{e' Ha3-
BaJr cvNrMy pannoft 23; rperurfr. -24, uerneprnrft -27.
O Apyr, rlaaoBrr MFIe cyMMbI fiax{[oro fiyrlqa B orAeJrbrrocrrrD

[67, rn. VI, upannna t60-162].
Peuafl rro tIpaBIlJIy Aplra6xarll' HaxoAI[M:

rr * rz * rz * "u 
:'Ljffifl: S : r,.

'l'rtrcuu o6paaon, cyMMbr Ka)r{Aoro Kytrrla B orAeJrbHocrr{ paB-
rl,l: trr : 10, rz:9, rz: B, rE:5.

V Bpaxnarytrrbr, Maranraprr, Fxacxapr,r II nMelorcg sa-
ll&qa, cBoA.strIr{ec.fl K perrrenrrro cr4creM luuefirrlrx ypaeueuufi.
'J.'ax, aa4aua Maranuprr: (Croralrocrr g rr.rnrouos ra-7 ilecurrx
l6noH paBrra 107, croranocrr 7 nlruolroB r{ g necur,rx g6non
paBua 101. O MareMartrrx, 6ucrpo rraaoBr Mr{e qeuy JrrrMoua
u Jrecuoro .s6nonar> [17,c. 109i uplrnoAr4r r( cr{creMe AByx Jrr4-
rlefiHr,rx ypanuenufr c AByMfl lrer4aBecrrrbrMr4:

9r * 7Y : t07, 7r { 9y : t1t,
rAe sepea r o6ognaqena r{eua Jrr{Morra, a qepe8 y-qeHa Jrecnoro
.s6nona. B o6qeru BrlAe ara cncleMa rlMeer BuI{

an{bY:s, bn{ay:fl,.
Pemeurae aroft cracrelrr,r Maranupa trplrBoArrr, I{l,qe.fi B BrrAy
r{MeHHo Dry BaAaqy: <14s 6orblrefr crouuocru lncex trJroAoB],
yMrrolxerruoft ga 6onr,mee qr{cJro rrJrogoB, cre[yer Bbrqecrb
MeIIbIIryp CTOI{MOCTL, yMHO}fieHUyrO IIa MeHbIIIee qITCJIO trJIO-
gos. PaageJrr{B ocraron }ra paggocrb nBa,qparos l6ommero
tr Merrbrrreroj qracla trJroAoB, troilyquM qeuy-6olrurero qucra
rrJroAoB. Ideriy gpyroro trJroAa troryquM trpr4 nporrrBotroJroxr-
noM yMHolriesura lcroul,rocrefr Ha qr{cJro uiroqos]) lrau lxe,
c. {09]. Pemenue cr4creMbr ranono:

n

)
n

k-L

n

:

fr1t-11 :Q1,

17;-12:gr,

fry- r',,': Q',"

ac- bd
& 

- 
--:--: .a.- o.

ad-bc
J a.2_h2

Bupouel'r, y Epaxrr,rarytrTrJ l{Meerc.rr trpaBr4Jro pc[reur{fl raxofi
cr4creMhr nflEefttrbrx ypanneuufi

I* * v - on

l*-a-b,
noropoe uracr{r: <<Qymruy yBerr.rqb r4 yMenbrrr[ Ha paarrocrl
rr pagAeJrtr Ha ABa)) [36, rn. XVIII, trpaBr{Jro 361, r. e.

a*b a-b*:--, y:-2-.

Cucreurr nuHeftHbrx ypanueullfi c Hecr(oJrrJxrrMrr Her{aBecr-
strrMl{, upunefi-euuue u (Baxmaruftcxofi pynotrr{crl)), lroryr 6mr,



rrpeAcTaBJrelrbr: rpeccutrl; trocJre r4sBreseHu.s rr3 Sroro fiBaApaTEoro Hoprrrr
rr{qrrr yABoerrrrbrit trepBbrfi rrreu rr paaAerr{ [sce] Ha pasHocrr)
luporpeccnn]. flo.nonuna cyLrMbI [nafiAesuoro] sbrpameuua
u eAxHrrr{bl 6yqer umcnoM rrrenoB Iapn$uetuuecnoft nporpec-
cllrl) [sacr], II, npanluo 20]. TaHrart o6paeolr, qtrcro rrilenoB
6yger panuo:

( rt* rz: L3, ( ql rz: L6,

) *r+ns:L4, | ,r+rr:L7,
I r, + rr:15; { ', * ra: L8,

| 'o+ 
rs: 79'

( ri * .rr: 2o'

rrJrrr B o5u1eu nu4e:

c rr * Iz: ar,

I *, + rs: az,

I ", -r rr:et,
I

| ,,, + rL: an,

ItdES a@a=fi-2"

[touueuraropon llapaueurnapofr tro npaBrrJry Apua6xaru
pelraercg rar(a.fi aaAarra: Hanr{raJr A : t00 trpuuocr{T B Me-
cflI{ trpupocr ff, Roropblfi aareiu or[aercrr nog ltpoqeuTbl r{a
T : 6 Mec.srleB. llepnonauanr,naa upu6rurr, BMecre c EoBrIM
upr4pocroM B cyMMe cocrallJrfrror B : 16. Hyxuo Hafiru ee-
rr4quHy trepBoHaqaJrbHoro IIpol{eHra.

Perueune ypaBrrerrllfl Tr'* Ar: AB Apwa6xara Aaer
cJreAyronlrlMr4 cJroBaMrr: <Vnrnoms cyMlry npupocra Katrr{raJra
rlr trpr{pocra eroro [prrpocra rra BpeMfl rr rra fiatrIrral, upn6aer
I{ ATOMy KBaApaT IIOJIOBI4IILI KatrI{raJIa' UABJIeKtr OTCIo[a fiBaA-
paruuft Kopenb, BareM Bhrqrrr IroJIoBLrHy KatrI{TaJra tr paBAeJIrr
ocraron r{a BpeM.fl) [sacrr II, npanuro 25] . Tanuu o6paaolr,
peueHr{e KBalparHoro ypaBrreHr{.s [oryqr4M uo {oprr.ry;re

: 10.

Arla,lrorusubre BaAasu Ea cJro?nubre upoqeurr,I ilpr4r]oAcrrlr
Mr{orr{Mr{ us[uficnulur aBropaMu. 9ra Ba4aqa Bcrpeqaerc.E
r{ B eBpotreficnux pyxoBoAcrBax rroBoro BpeMeHrr. Tax, uep-
Barr aaAaqa Ha r(Ba4parrrrJe ypaBrrertv.rr B <Hasarax a"nre6pu>
Spauqyacnoro MareMaruxa A. Itrepo raft?fie Ea cJrolriFrbre
trpoqerrTbr.

Snasurersuuft nxrag B pemeurre KBa4parrrhrx ypannerlufr
nuec Epaxuarytrra, roroprrft c{opllynuponan o6q,ee trpaBrr-
Jro pertreur{.fi $BaAparHblx ypaBEennft, upunegeur{Erx H Harro-
uuqecxoft $oprue &frz + br : c (o ) 0), r4e roa{{nqrrenr
trprr Eer[BBecrnoft uepnofi crerresu b u cno6oguHft sileu c Mo-
ryr upurrnMarr, r{ orpnqareJrbrrbre arraqenrlff. O6qee trpaBr{Jro
pemeHtr.s ypaBuer{u.fl n2 : br f c lpu paailuqsbrx Hou6uua-
qrrflx auanoo Hoa${nrlrreuroB 6uno oupe4eJreno M. IIIruSe-
JreM B t544 r. B eBaxuanuficnoft pyfiotruclr> K KBaAparrrbrM
ypaBEerrzflM trptrBoAsr Eer{oropbre saAaqrr Ea ABU)r(eHrre, Pe-
maeMblo l[erogaMu apurpuernrecxsft uporpeccrrtr: rryrsun r{&cr
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rln: " I +1]

rAe n ueareTl{o,

Ilepnax cr{creMa troJlyrleua trpl4 pelxe}Iuu raxoii saAaqn:
<borarcrsa nepBoro u BToporo' BS.srhre BMecre? cocraBJrflro,r
13, 6orarcruu iropo"o r{ rperbero, BBJrrr,Ie B}recre' ecrt *14,
6orarcrna ttepno"oi rr rperr'ero rraBecruo' qro-paRHhr 15' Ha-
BoBr{ MIre 6oiarctsa *ulroAotoo I54, r.2, c- 471. Cucrelra pe'

ruaercfl tro upaBlrJry Jrolr{Horo rroJro}I{eul{s: [ycrb ri : 5,

'rorga r| : B, ni : 6; n:s * rt: {"1, ror4a

- l'-ti.,l.rr: 5 * '!f :7, rz: 6, rs: 8,

Itnagparnrre ypaBlrenl{n. flepnue saAaqr Ha KBaAparubre
ypaBHeIrI{.rI Bcrpeqarorcn a <Illyll6a-cyrpeD' r[e lprrxogrrrcfl
pertlarb rroJIHbre I{ IletroJllrbre KBa[paTHbre ypaBr{eHlrfl

arz:b, afrz+r:b.
V Apua6xarbr fi KBaAparnr,rl[ ypaBIreIrI4t{M trpl4BoA'flr saga-

su Ha rraxo?fiAeul{e qlrcJra qreuoB apu$neruvecHofi nporpec-
cv\r v. rla trpoqelrru' On Aaer ABa trpaBrrJra pemelirrfl KBaA-

paTrrbrx ypanueunft B saBI{CrrMOCTrl OT TOrO, .trBJI.fleTc.E JII1 KO-

a66"q*e"t $pv n qerFrblM url4 HeqerHutu. flpanlulo Haxox{-

[eur4.rr qrrcJla qJrelroB apu$ueruvecHofi nporpecclrrr ranoBo:
<Vuuoxr, cyMMy lapu{ueruuecH,ofil trporpecclrlr Ha yBoct'-

MepeHrlyrc paalrocrb [uporpeccuu] u cuomu c KBa4paroM-pa3-
Hocrr{ Me?fiAy yAnoeuuuirnr uepnnrw qJIeuoM Ir pasrrocrbrc [upo-
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c rrocro.frHrloft cKopocTbro ?, ftoAlnaHa B AeHb, KorAa oH 6bur
y)r{e B tryrr,L AHefi, Bcre4 eMy ortrpaBr{Jrcfl BTopofi, xoropuii
n uepnrrft AeHb rrporrren a, fiogntaHa, a B namgr,rft trocJreAyro-
u1uft upoxo4rrrr Ha a fioAxrana 6orrure, qeM B npegr,rgyqrafi.
Yepea cnoJrr,Ko 4uefr nropoft uyrnuH AoloHur uepnoro? .[54,
r. 2, c.60]. Ec.ur qepea n o6oaHasurr, qr{cJro 4uefr, aa Koropbre
nropofi rryrHr4n AoroHr.rT trepBoro, To troryq[M ypaBHeHr{e

. F /n-1\ 'l
u (t + n) : nLr'+ \'i)"),

LLTM

&n2 - 12 (u - ur) | a)n : Ztu.

Pemenlte, trprrB e4er{r{oe n (< B axmalrfr cxofi pynotrrrcrl)), c J] o-
BECHO MO}I{HO 3AIIIICATI, TAR:

n - {V (, - r) + "Y +W + lz (, - rr) + ntr
2a

flo arouy trpaBr,rJry pelrarorc.fl ABa nptrMepa c ranr{Mr{ llcxoA-
IIbIMII AAIIHbIMI4:

yMrror{e[Hax ]ra caMoe ce6n, cvgul rra AepeBe Malrto, tls oc-
'r'arna, yMrroiHerrrra.fl Ha caNroe ce6a, nlrecre c 14 traBJrI4HaMr{
rraxoA.rrrc-tr Ha AepeBe raNIaJra. Cnonr,Ho Bcero traBJIuHoB?D
ll.I , c. lll-1121 rpr{BoArrr K ypaBuerrrrrc

r i I5r '1,5r
l-rj ' ltr -1- 

f O.,t ' 16.9 -f '14: fi

u.rru r o6l1eM Brr[e
0,^
i*'-r*p:0.
flparu.rro peueulrfl aroro ypaBHeErrrfl rJracr{r: <Paanocrr,

MelrtAy BrraMerrareJreM, [eJreHrrnrM na IcnoftJ qrrcJrrrreJrb, rr
yrrerBepeHrrrrM cno6o4nr,ru qJrerroM cJreAyer yMnolr{r{Tb Ha
aror BHaMeHareJrb, fqenennr,rfi Ha rrrlcilnre.rni. Itna4parur,rfi
Koperrb r,ra ororo cJreAyer upu6annrs rr Bbrqecrb rrs eroro BHa-
Mer{areJrx, lnenenuoro Ha qlrcrr.rre"[r]. floroer{Ha aroro ecrr,
[uenssecrHoe Kornqecrno]> [11, o. 1121. Tanr,ru o6paaou,

B uexoropr,rx cJryqa.flx, norAa oAr4H rra Hopnefi HBaAparHoro
yparrreuu.rr He yAoBJrerropr{er yc.rroBrrro BaAaqr{, l,Iaranrapa
6eper nunrn ogrrrr BrraH, xoropufr nprrBollrrr rr rrpallllJrbuoMy
peurcHuro. TaH, r IIaHHolr cryqae BaAarre yAolJrel'Ilopfler
Jrrlrrr, Kopelrr, 48, nropofr xie Hopeur gpo6rnlii. f{lylrra.luocrr
Hopnefr KBa4paruoro ypaBHeHrr.rr, Boalrolrilro, 6r,r.,ra u3BecrHa
Epaxuaryrrc. Ou paccl{arpflBaer /{Bc 3alla(rrr, Horopr,re cBo-
atr"tcfr n oArroN{y r{BaAparrro}ly ypaBrrerr{ro, ilpr{qeNr B Kaqe-
crBe pemeHuft 6epyrca o6a Hoprra ypaBueHr{fl. Bor nepnaa
BaAaqa: <I{ua4parirurft Hopeur ocrarma or Br,rquraHr{rr AByx
uB rrr,rcJr a n p aqeuufi Conuqa [uocr e4on arerrno ] yMe]rr,uraerc.fl
ua 1, yuuolr{aerc.fl na 10 rl yBer[trr,rBaerc.rr Ha 2; Hor4a aro
6yger paBlro ocrarmy or BhrcuraHufl 7 ma .rucra nparqerurft
Coruqa?l [36, rn. XVIII, upanu.ro 49J.

Kotvl,reurarop IIpurxyganacBaMrr Her4BBecrFryro BeJrtrrarrr-
Hy trpr{r{r4Maer pannorl 12 + 2, rorAa BaAaqa cBoAr4rcn H ypaB-
FIEIIUrc

0t7+2=-t)10 +2:12*2-l
TIJITI

12-70 r : -9.

*"{ (+-n,)+u:5, t-6,
--n!lu: l, I : Jt

ut:3, a:4;
ut:5, a:3.

V Maraeuphr orcyrcrByer cneqllarrnrrfi pagAeJr, rroctsfl-
q,eunr,rfi KBaAparrrrJM ypaBnelrr{flM, oAEaHo perueul{e Hexoro-
pr,rx SaAaq Nroir{}ro rroryqurr, JTrlrtrr, Haxo;(Aerrr{eM Hopnefi
KBaAparrroro ypaBuer{r{s. Bot oAHa r{B Taxrrx aaAarr: <r/o cra4a
nep6nrc4on HaxoAurc.s B Jrecy, 15 nep6nrcgoB pactroJroxrr Jrrlcb
ua 6epery pexlr, locrarrr,Hbre nep6nro4rrl - y4BoerrHrrft nnag-
parnrrfr KopeHF, na o6r4ero qr4cJra 

- Ha cnJrorre xoJrMa. CHonn-
Ho nep6nro4on o crage?>> lll, c. 1111. O6oeHarruB qncJro Bep-
6.nrcAon B craAe .nepel fr, troJryquM

t -_

ir+2Vr*15:r
rrJrrr B o6rqeM slrAe:

(t- +) n -- cy't: p.

Ilpexr4e qel{ peuurb Dro ypaBr{enr{e, Maraeupa AeJrrrr
Bce ero qJrerrbr ua Hoa$Snquer{r trpr{ r tr BareM pelraer trprlBe-
qeHHoe KBaApaTrroe ypaBr{eHr.re.

Maranupe 6nrlra uesecrrra AByarraquocrb Hopnefi KBaApar-
Hofo ypaBgerr[.s. TaH, Ba4aua: <<r/16 qacrr, cra[ traBJrr{I{oB,
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Bropaa BaAarra ranoBa: <ftorAa HBaApar o4uoft uerneproii
or qtrcJra Mec.flr{eB, yMerr},[eHrrofi ua 3, 6yler paBeH qrlcJry
uecrqen?> [ralr xe, upaBnJro 501. B HaqecrBe neuanecruoir

flpurxygaxacBaMlr nu6upaer 4r, rorga (+ 
-3\o 

: 4* 
^,r,rz -10r: -9. 

\ 4 I

Cornacuo noMMeHTaropy, AJrs uepnofr Ba4aqu trogxo[rll'
BHaqeurre 9, Arn eropofi - 

grraqeur{e 1, xoroptre Mo}nHo tro-
ryqurb ToJrr,Ko B ToM cJrygae, eclrv- npa pemeHr{r{ HBaApaTr{o-
ro ypaBrreHr4.rr B3flrb ABa SHar(a uepeA r(BaAparubrM KoprleM
r:5-tIIN=.

Tencr Dpaxmaryurr,r He rroaBoJrfler cyAr4Tb AocroBeprro o
xo[e peueur{fl orr{x BaAaq, a flpu:rxy4afiacBaMrr 6nrn conpe-
Mer{HLInoM Maraeupr,r rr Mor rar{?fie Brrarb o AByBHaqHocr[
HOpr{efi r(BaAparHoro ypaBrreHrr.fl .

M araaup a n Illpugxapa Bnaqr4reJrr,Ho paclrr4rp-Eror rpagr{-
quonunrft Hpyr BaAaq, Korophre upuBoA.sr R KBagparrrbrM
ypaBrrerrr4flM. Ecnu panbrue aro 6r,rnu gaAaqu na apuSrrreru-
qecnyro rrporpeccno rr cJro?firrbre npoqerlrbr, ro lllpu4xapa
go6annner cro4a EoBhre rlrtrbr BaAaq rra otrJrary rpyAa, rra Bbr-
qlrcrentre qzcra firr(Borr{brx B craAe. P,aA eaAas Hocrrr orBJre-
seuubrfi xapaftrep. O rou, fiaK 6buro troilyqeEo rrpaBrrJro pe-
meHrr.fi I{BaApaTrlolo ypaBHeHn.rr, Mo?nHo cyAr{rb tro orpbrBKy
rrB He AorrreAmero Ao Hac anre6parauecKofo rpaHrara IIIpu4-
xapbr. Sror orprroon trpr4BeAeu Fxacnapoit Il: <Vunolnb o6e
croporrhr lypanueunal ua yuereepeuunrft Hoa${raqneur trptr
r(Ba4pare HerraBecrrroro? a [BareMJ upu6ann K o6elrM qacr.flM
HBaApar [uepnona.ranruorol noe$Suqueura trpr{ Her{BBecr-
uofi n repnoft creuerur, BareM [uanreHu us o6eux.racreft] Ho-
penr> [36, c. 209]. Tanuu o6paaou, o6e .racru ypaBHeurrff
alc2 + br * c : 0 ylruomarorc.fl wa 4a, a BareM upu6anuner-
c.fl K o6enM aracr.rrM Beruaruua b2:4a2r2 | 4abr + b2 + 4ac :
: b2, trtrw trocJre ytrpoq,entr.rr (2ar -l b)' : b'-4 ac. trLa-
BJrerarr Hnagparnnrfi Kopeub, Mo?r{Ho uorysurb 2an I b :
:1f bn--TG,

-b +ltF=Tac

Peureuus uepooft clrcreMbr Apna6xara Aaer B uacrra II,
:rpanute 24: <Vuuoxrr, trpor{BBegeHr{e [Anyx serfl.ruu] Ha
r$aApar AByx II cJro?fir{ c r(BaAparoM paSrlocrr{ Me?r{Ay srrlMrr
BeJU{suHaMu; [uocrel lraBreqenu.s HBaAparr{oro ffopH.a yBe-
rurl{b ut yMeHbrrru Ha paSrrocrb r,relnAy [ByMfl BernrrrrHaMu.
flonosuua fialrrAoro peByJrbrara 6ygyr lucxolrulru] Berustr-
HaMr{)), Tanulr o6paaolr, peileEr{e uepnoft cr{creMbr r{Meer BI{A

t__\,&: +(V a'+ +u * a), a: +U a,2 + 4b - e).

Peruesue ar:opofi crrcreMbr Apua6xara rraJraraer B rracru
II, upanune 23: <CleAyer Bbrqecrr, cyMMy KBaAparoB AByx
BeJrrrqnll u3 KBaApara Irx cyMMr,r. flonosnHa aroro ecrb rrpo-
rrBBeAerrrre AByx Beruquu>. ,(,ra Aanuoft crrcreMbr perueHr{flMll
6ysyr

4 --t:+(a*V2b-a2), t__

a:*@-v2b-a2).
Ilporpeccuu. Apu{ueruqecr(r4e r{ reoMerpuqecnue trpo-

rpeccrru BalrrrMaJrn Br{Ar{oe Mecro B MareMarrrne napo4on tr{u-
Auu. Hexoropbre BaAaqn upuo6penu qpeaBr,rqafino ullpoHyro
uorryJrflpHocTb, rratrpr{Mep SaAarla o BoSHafpa}I{ll0lll,Irr 3a rrSo-
6pereuue [raxMar, cBoAflqagcfl K l{axo}fi[eulrlo cyrvlMr'I reo-
Merpusecroft uporpeccvtl co BHaMerrareJreu 2. l3npoqeM, Ba-

Aaqu Ha cyl,rarlrpoBarrl4e ranoft reoMeTprrqecnoft nporpeccu.a
Bcrpeqarorcfl y Mr{or[x HapoAoB, rratrplrMep n gpennenuraft-
cnoft <MareMarr{Re B AetsflTn firrl{rax)).

Han6o;ree paurrlle [paMepbr uporpecczft orlrocflrc.fl H 0lro-
xe tr4u4cnoft rtrrrBr{Jruaaqnn: cr{creMa BecoBbrx uep 6rrna ocno-
BaEa rra yABoerruu An.s He6ommux rr{pb 1"12,4,8,16,32,64,
r. e. trpe4craBJrrrJra co1ofr" reoMerpuqecnyro trporpeccllro co
BrraMerrareJrew2 n trepBbrM qJreHoM, paBrrbrM t. Cpenu BecoBlrx
Mep cyrqecrBoBaJrn Ir Apyrrre trporpeccuu, Hatrpl{Mep reoMer-
pnqecna.fl rrporpeccr{.f, c rlepBbrMu sJrenaMu, paBrrbrMlr L6,32,
64, ra auanteuareJleM 10. Tanuu o6paaom, Mbr trMeeM BrraqeHrr.fl:
16, 160, 1"600; 32, 320,3200;64,640,6400.

,{pyrue cBegestrfi o trporpeccfiflx oruoc.src.s H se[uftcHolty
treprroAy. Tan, n <Tafirrupufta caMxura) coAepr{rlarcfl cJIe-

trlolloii.

It
l*a

Bor aru crrcreMbr:

-y:o, I r-f a:4,I
I u'*a':b.

-t-v
b

Sror orprrnox BecbN,ra rrlrrepeceH, TaH KaH ungufrcHue lrare-
Marnxa rre ran yn(e qacro uprrBoAflr BbrBo4br {opuyr.

Cpe4n Apyrrrx upo6neu Apua6xara paccMarprrBaer ctrcre*
Mbr ypaBueuraft, ogno aB noropbrx uepaoft crerreu{, a Apyf,oc*

2a
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{y€rr{ue -tpr{Meru.recxrre trporpec cua: l,g,S. . . Ig ; 2,4,6. . .2t t,
4,8,12...20; 5, 10, I 5... 100; 10, 20,30.. . 100 ; 1"9,29,' 3g'...:gg.

IJ <llau.raBulrura 6paxMar{a) oul{cbrBaercrr reoMerplrrro(l
ftafl .nporpeccfix co BHaMeHareJrem 2: 12,24,48,96,192...807:,
6144....49 r52, 98 304, 196 608, 393 2t6. '

^ B ernx [pr{Mepax He yxaarlBaercfl cyMMa uporpeccrti:i .

Cyuua aplr{merurecnofi nporpeccnlr opuno4"t"," 
" <Illalu.

trarxa 6paxmaual B c.tcAyloulei ;ra4a.re:

3 (24 + 28 + 32* 36 + 40 * 4,41- 48) :
n: 3. -rI2'24 + ( - t).41- 756.

It uaxom4euuro arofi cyMMr,r npr{Bo4itr BaAaqa o Haxo}fiAe-
Hnr{ qrrcJra cJroroB otrpeAeJreHrroro paaMepa. Cyunry apu{lre_
rrsecxofi rporpeccur rraxo,q.fr uo {oplryle

s: +[2a,.*(n-L)d,1.
B ne4nftcnrx rercrax rlMerorcff r4 Apyrue rrpr{Mepr,r cyMMrr-

poBarrr{fi apu$ueruuecHofr uporpeccz.vT naupnuep n <Iipu-
xar4eBare) (IV n. go u. a.) trptrBeAeua cyMMa apu{ueruuecHoii
ttporpeccuu c [epBbrM qJrerroM, paBrrhrM 2, paanocrtrc | u
rrzcJroM qreuo,B 999, r. e. trporpecc:ua 2 | Z + 4 + . . . +
+ 1000 : 500 499. B rpaxrare <Ita;ruacyrpa> Exaqpa6axy
(III n. no n. a.) trptrBoArrrc.fi rana.s reoMerprrqecxa.rr trporpec-
cun n ee cyMMa: L + 2 + 4 +. . . + 8lg2 : 16 383. Dra
uporpeccufl trrpaJra 6onrmyro poJrb Ee roJrr,Ho B MareMarrrxe;
Ho u B un4zftcrtolr crtrxocJroxtentrr{, Kor4a neo6xogalro 6r,rno
saftru qucro cJroroB llyxrsoro paaMepa.

3a4auu Ea trporpecctrtr Bcrpeqarorc_s AoBoJrrno pauo r{
B Apyrux crpaHax ApeBrrero Mupa. TaH, n [pennerrr Erraure
poAr{nacb saAaqa Ha reoMerpuTrecftyro trporpeccurc c nep_
BbrM qrenoM tr paarrocTlro, paBnbrMrr 7: peur, rrAer o Z nomnax
B Ka)fiAoM ra 7 4ouon; Ha)fina.s Homxa cr,eJra uo 7 lrrrrreft, ze
Koropbrx KatfiAatr cbeJra ro 7 no.rrocbeB .fisMeE.E; nanrgrrfirne
RoJroc Mor Aarb T nrep xne6a. B uauupyce Pafin4a, ornyAa
BB.frTa 9ra BaAaqa, trpI[BOAtrTCfl I[ CyMMa tr.sru sreHoB aTofi
nporpeccuu - tg 607. B rolr trte tratrrpyce AaHa r apu{uerz-
qecrta.fl trporpeccufl, y_ noropofi cyMMa u qrrcJro qJrerroB paBrrbr
no 10, a paanocm 1/8.

B Bannnose BHaJru rrpaBzno cyMMrrpoBanntr n qrenoB
apu{lreruuecnofi uporpeccua c AarruhrMr4 nepBbrM r{ trocJre4-
HtrM qileuaMr[, Tan)r(e coo6qaror peaynbrarbr cyMMr{poBaEu.E

Ut

trenoropbrx reoMerptrqecntrx nporpeccufi, Hanpr{Mep trpo-
l'peccr{E c trepBbrM qJreHoM, paBHr,IM {, u Suauenarereu 2.

flocne <Apua6xarur{D trpaBrrJra u npr.rMepbr rra nporpeccrrro
Morr(Ho safiru s 6onrruuHcree cosuFreHufi rro MareMarnne
I,IJTA B MareMaTUSe0KI{X rJraBaX acrpoHoMrrqecKr{x coquHe-
trnfi. I4norga artrx BaAaq rr rrpaBrrJr croJrb MHoro, qro rlx
nbrAeJr.rrJrrr B ctreqr{aJrbnrrfi pas4en. Cancxpurcnoe HaBBaIrae
rrporpeccr{u (mpeAxr{). Srraru repuuHoM [peBtrrre rauqzficHne
yqeubre trMerroBaJrIr HaHoe-ru6o MHolr{ecrBo orIpe,qeJreHI{bIx
reqeii rrJrr4 rrpe4MeroB, Barrrhrx BMecre. llepnrrfi qrreH npo-
r.peccur{ o6oana.raetc.fi TepMrrnaMu (aAE)), (Myqxa)), (BaAaHa)),
(BafiTpa)), r(oropbre flBJr.rrrorc.fi cr4HotrIrMaMrr cJroBa (Jrrrqo));
paBrrocrb rrporpeccr4u-cJroBaMrr (sexafiaD, <npavxafia>,
(cyrrapa). foc.nonno aro trepeBoAurcfl RaH (rrpr{coeAr{He-

Hr{eD, ((trprrpalqeHr4e). rllrcno qJrerroB o6oena.raercfl cJrolra-
Mrr (rraAa), (sasxa). cancnpu'rcHrre repMrrHbr cyMMbI trporpec-
C\Mi ((raHI4Ta trXaJIaD- (peByJILTaTDr ((CaMHaJII4Ta) 

- 
(CyM-

Ma)), (AxaHa>> - <6orarcrBo)).
llpanuna cyMMrrpoBarrna apu$merusecHoft trporpeccr{r,

lprrBoAr{rvrble Apra6xaroft, raHonu: <Tpe6yeuoe qucilo qre-
uos 6ee eAr{HIrIIbr, [eJreHr{oe uotroJraM, Itrroc tllrcJro trpeg-
ruecrByrotr{ux qJrelroB, [ara cyulral, yMHo]Her{Hafl Ha o6rqyro
paarrocrb, rrJrroc uepBrnfi .urcn Aaer cpeAllnfi q.rles. 3to, yuno-
xieHrroe ua rpe6yeuoe qrIcJIo qJreHoB, ecrl cyNrMa rpe6yemoro
qr{cJra qreHoB [apn6ueruuecHofi nporpeccunl. tr4lu cylrua
trepBoro I4 nocJreAHero qJIeHoB, yMHo?r{eIIIIafl IIa IroJIoBI,IHy
rrr4cJla qJreHoB, Iecrr cyulla apz{ueru.recHoii nporpeccnuJ>.
B nepeofi qacru [aunoro trpaBr{Jla '19 r:] .racrr,r II Haxo[trrc.fl
cyMMa n qJreHoB aplas'r.reruvecKofi uporpcc0l4r1, I{aqI{Hafl
c p + 1 qleua Ao p + n qJreHa:

- I /n.-l \ ,1s:nL,+(-+v1ay
Bo oropoii qacrr rpaBrrJra Aaercfl Sopruyna

a, 1as:#n.
Apna6xara ran?ile upaBoqrrr npaBr4Jra [Jra HaxoE{A€HrI.B

q[cra qJreHoB apu(pueru.recnofi nporpeccnrr:

": +l 1/8aS 418=2fi2 -2a + '].
3 A. II. BoroAapcHufi



V Bpaxuaryurnr $opntyJrrl cyl,rMbl I,I tlrrcJla sreuoB apu6-
lrcrlt.recnofi fiporpeccrrr{ ,qaHLI B 'raHoNI BrIAe:

a -la,
S: "o'n,

noSBOJTr4JIO UM EO6r4TbC-tr B 3rofi O6;raCrr,r pEAa CvrqCCrrrOilill,l x

pesyJrbraroB.

V Maranupr'I BrIepBbIe BcTpeqalorcrl lrpaBI4Jra Haxo]K[e-
urrfl rrepBoro qreua Id paBIIocrrI apu(bMer['Iecxofi tporpecctrrll

(n. 
- t\

S-' ^ dnz
tL1-,-n,

2S

-_(n_l\dil'
ur - 

--Z- 

,

Apua6xara rpr{BoArrr $opuyru cyMrvlupoBaHr.s
yL'OJTLHbIX SI4Ceil:

t+3+6+...+n(nz+I)
_(n*1)3-(n*t)

t)

lsacrr II, npanuro 211, HarypaJrbHr,rx fiBaAparoB r4 Ky6oB:
Itr

I r':/-)

1'l)(-)-

^ 2altn-7\ds:---fru, {{dS +e;=dY--2a td
2d

S n-l .
at: n - 2 d,

,s 2,s

- ;-o ;-2n.l- 

-

- n-l n-l
2

n(n 1 t)(n l2)

'n iL

T *': [l rl'' /-) LA)
h:l k:1

n(nll)(2n].l)

12(n * l)2 - (z -l--t)l
n-,

Jlro6onr,lrno crreAvlorqee npaRIIJIo: <lIpr'r nxr6ou qucre
lrJrerroB Iapn$lreru uecHoii nporpeccl4rll BoSbMer'r eAr{irrlrly AJ]tt

IIenBoro qJreHa. quclo tIJIeHoB, yMeHblIeHHOe Ua nepBbII:i
qJreiI, SaTeM [eJIeHHOe Ha fIOJTOBU]Iy paBIIOCTIT NIe]IiAy III{CJrOI'I
qreEoB rr eAr,lHrrrleii, Inoarr,teu B KaqecrBel paariocril npo-
rpeccrrlr. Cyuna paBFIa KBaApary qucra qJreHoB. lJro, yuuo-
?rreHrroe Ha qr4cro qreHoB, paBlro ero fiy6yD lll , c.1151. F(aH

Molnuo Bltlerb, peqb IrAer o6 apusueu{qecnol-r [porpeccIII4'
[Jrfl Horopofr

n

,S: ) Qk - L): n', Sn: nzn:n3.
h:1

Ilpannr rr BaAaq Ha reoNrerprlqecnylo ilporpeccurc y Apr-
a6xarn lr BpaxrraarynrrJ Her. flpanuna Haxoll{Aerrl{.s nro6olo
qJreFra n cyMMhI reoMerpr.IqecHofi nporpeccl4l4 Bne]lBbIe npII-
BeAerrbr Nlaranrapofi, a BareM Illpngxapoii u BxacHapoi,i II
B BI{AE

an*' : a,Q', S : o1" -ro ,

Cymunponarrue qucJroRlrx pfl4oa. Otgertnr,re fipl{Mepr'r
c yMMn poBafl IIa a pnrfi'r,rerrr qecntr{ x r.r reoMeTpl{qecKI{ x IIporp ec-
cufi 6:.;'nw uaiigenr,r B corII4rIeIrrLrIx, Hailr{caHHblx B ne4lrficnnii
[epr{oA. C Apua6xarbl cyMMI4poBaHne sucronr'rx pn4on 6H.no
rrocro.qHrro B rle r{Tpe BHLrx,raEI4fl lrnqr'rfrcxnx yrleHbrx, qro

[.rac'rn II, upanrano 221 .3rra npanrala, BnpoqeM,6mnu wB-
BeOTHI'I etrle BaBI4JIOHflHaM, err,IrrT.frFraNr, Xl,rrafiqau rr rpel{aM.

Fpaxuaryura lr Maralrr4pa npnBoA.sr HecxoJrbxo npaBr4JI
cyMMr4poBaHrrfl qrrcJrotsErx prlAots" Tan, cyMr\[a KEalpaTo]J
quceJI rrarypaJrrrHofo p.flAa eorrr

n

T r,:/-)

cylrua r(BaltparoB qrer{oB apr,r$,r,rerr,ruecHoii trpofpeccrrrl
paBr{a

L
I,, * (k - L)dl' : ni['{"+Y t adl(n - r)+' o'].

utntllrru HarxeJr eule Apxu'ea (lll n. 4. rr. o.). Cyruua
Hy6olr rrlrceJr HarypaJrbnoro p.rrAa rartoBa:

n

! r' : (*)'r,, + r)?.a \z/'
Cyru'ua xy6ou qreHoB apu$uernvecxofi nporpecouu paBna

n

) to + (k - L)dl" : So(a - d) + J,rt,

ri(e S - cyr,rMa qrenoB e:rofr ure nporpeccnr. Cnt.rco6r,r na-
xolr{AeHn.rr KBaApara n Hy6a repBblx t:t qr4coJr ,HaryparbHoro
l)trAa trpr.lBeAenlt R [a,tsHeiirrre.rt Hco\r 14 r,r ilA14r"rc K14 Nil4 yrr(,H r,r ]\4 n.
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Onn raxxre Bcrpeqarorcr n apa6onsrrsnoft E satraAlroeBpouefr-
cxoit lrareuar[.recxoft JItrTeparype.

Becrua nro6our,rturr upo6.neurr cyMMr{poBalrr[fl pn4oB, Ro-

TOpbIe SaHrIMaJrI4 SHaMeHI{TOfO cpeAIleaBrIarcItor0 yqeHoro-
auqrrfirlotreAucra Bupyulr (X-XI nn.). B Borpocax reope-
rrsecHofi apuSuerunu B upyuu trpr,IAeplr{IaB arc.a np erMylqecr-
BeLIHo Hnaccu{nHaqlrn HuHortaxa (I -If nn'), xo:rr ero
ocHoBH6Ie OIIpeAeJreHIrfi BO MrroroM coBtraAaIoT c eBHJTI{[oBIJMIr.

Fupyuu ilpoBoAI{JI aty rnaccu(il{Kall[Io u B ocuorJHblx onpe-
.[eJIeIlr{-fIX TeopI{I4 ueTHLIX 11 I{eqeTUIiIX, a Tan}r{e rfnrypurtr
qucer. Hapr4y c o6ocHoBaltlteu lruglrficnlrx MareMarl{rrecfirrx
trprreMoll cnoco6autr attrlt.ttloft MareMarIrKIr y Fupyull ua-
6nroAanc.E r.r o6parrrtrii npoqecc - rronblrna trpr{MerleHIrfl
x rrurfaro poi'i c Horl x.rraccn{raHaqralr Surypublx qrrceJr wrtgwi't-
cHr.lx o6oltrta.ttitu,rtl. TaH, n <Ituure BpaByMJreHIrfl HarrarnaM
rraynrl ilBciJl(D, tranllcannofi Bcnope trocJre BoBBpalrIeHu.rI IrB

I4lt71rar,r, oclroB[r[Ie o[pe,qeJIeIII4-a reopnll qtrce.Tl rI nx KJIacc[r-

Sraxarlur - rpeqecxue tro cyqecrBy - Hocflr cJreAbI Hetro-
cpe1crBelrno ro BJrr,rrlrl4.a muAniicHofi MareMarrrqecHofi rpa4lr-
quu [28, c. 33].

,[,nn rpeyroJlr,Hr,rx qtrrceJl, T, e.
. n(n1-l\. . + tL : -tZ-, Fiioropr'Ic

qr4ceilau4al +2+3+...
nao6parxarorca rpeyroJrb-

Hl4ftaMrr, Eupyun upr{BoAI4T rax unAlrficxoe lraSBar{lre ((caI-IKa-

Jrrrra) ((cJroHelrl{e)). Lnn ulrcel ou4a

t t2.3 , 3.4 t - 
n(n -l 4') _ n(n I L)(n ) 2\

2 t 2 t "'| 2 6 '

Koropbre lrao6paxarorcfl rerpae4paMl(, IruArrficHoe rrasBaHIle
(caHK aJrrrra c aHKaJrr{ra)) (<clo}I(eurae cnoxtenufi >) .,{,.nx ulrp a -

MIIAaJII'HbIX qUCeJI B[Aa

L + z,+ 3, + .. . * n, : za-!-9{t-t-!,

7 + 2u+ 3, + .. . + rus :ln(n-! 1)f2,

Roropr,re raao6paxtamrcn nr4rpaMrr,qaMr{, Bupyun upIrBoAr4l'
nn[raficrure HaaBarrrrn (Bapra caHnaJlura)) (<cnorxeune Hnap-
paronl) r{ ((rxaHa caHr(aJrura)) (<cnomenue xy6onl).

ltoHeuno, uoAo6nr,re nonr,rrnrr ilpr4Meueul4fl K rpeqecKI4M
TeoperflKo-rrrrcJrotsbtM npo6neuan un4lriicHux o6oguaqeHItI,",
HocvtJrur y Brapyulr anuao,qflalecxuit x-apaxrep Ir He rralrrJrl4

rrr{poKoro pacflpocTpar{eHr{fl, TeM rre Merlee oHI4 cBLrAeTeJrb-

68

cTnyroT o BbrconoM TeopeTurrecRoM ypoBIIe rasAllfiCHOft HayKll

l't()TeXcJIoffiIIbIxIIyT-fIX'I(aKnMIIIxJIaIlepeAaqaMaTeMaTI4.
rt(roltI{x anannft oT DJTJII{HUCTnSecHUX cTpaH R cpe[HeBeHOBOI4

i.|uuaAsofi Enpone."'--Ito*O^uatop"*u. 
Itolr6rnnaropnma 6nrra o4uofi ne o6na-

crefi BHaHn.s, H notopofi uugufiqrr upoflBJIflJII4 6olrruofi Teope-

ruqecnnii z npanrnvecHnfi trHTepec. OAnrau I{B lrepBolra-
qalrr,Hl,rx TOJIqKOB fi SaHflTrTro Hou6nuaropItHoft nocJIyE{rrJIo

BeArlficHoe crrrxocJroE(eIrI{e' trMeBIrIee paBrrlqH['Ie paBMepr'l

c 6, B, 9, ll, 4.2 cJroraMlr. flpu coegaurrrr crrrxoB paBrurIHr'Ix

paBMepoR Ha[o 6r'ulo yq[rr,rBarb se roJrr'Ho qltcro gJror9B' H:

n troJrrorv riracHbrx 3ByKOB B HaEt[Oin cJroroBol4 rpyllfle'
?ro u sacraBrrJrO paspa6orarF Cueqr{aJIbHyIO Marea'larl4qe-

cKyro reop[Io.
" 

Cp eAn- ne4 mftc$ux coqlruennfi tro aroMy Borlp ocy nara6onr'-

rrufi uurep ec ilp eAcr a BJrtr er rp axrar <tI x auga x-cyrp a)) flrrnra-
lrr (200 r. [o H. a.), n HoropoM Aaerc.E orrl{caHtre Mero[a'
I{aSI,IBaeMolo(Mepy-[pacTapa))'AJIE}IaXo}I{AeIItr-EqIIcJIacoqe-
ranuft rra n cJroroB' Ba.flTr,rx no lr2r 3..' z cnoroB o[EoBpeMelr-

Eo. 0Tor MeroA, corJlacno o6'b-scneHuro KoMMeHTaropa Xa-
raftygxa (X 

". 
t. t.), sanilroqaercs B creAyrou1eM: (nocJle

trocrpoelll4fl HBaApara Ha BepmI{He Hfl}Ite cTpo-gTcfl etr{e trRa

IrBa[paTa raH, uro6r,t rroJloBrrHa Ka]r{[oro paciloJlalaJIacb IIo

xarH[ofi Ir3 AByx cropoH. floJ{ atlru ilocrpollM rpl{ KBaApara'

eq,e lrl4)fie cTposTc.fi qerblpe HBaApaTa' I4 nporlecc iloBro-
p.fiercfl Ao rex rrop'.IIoKa tpe6yeuan [npaMI{IIa ne 6yAet
io"y"a"". B nepnou Hna4pare sarrrrlleM e/tl4ltrltly' Sarena

B Ra)fiAoM u3 [tsvx RBaApaTOB BTOpOU ilrtlJuIvl cJIeAyeT clroBa

troMecrlrrr, rro eAI'lIrI4IIe. B tpetreft-JrI{HIIn elu4}Ilrqy cJreAyer

troMecrl{rr, B Ka}fiItoM IrB [Byx KpaI4IrI{x fiBaAparoB' B cp94-

r"r ta"ulpure EToft JraLtrrs' cJIe[yer troMecrlrrb cyrtuyln$p
6rnxafirinx [Ryx KBaAparoB' pacroJrox(eHllbrx Bblme' B qer-

neprofi Jrrr:ur.rzt e[IrHlrqa troMeu'aerc-s B fta?fiAoM IrB AByx

npafinnx fiBaAparoB, B Ha)fi[oM I43 coce[Hr{x fiBaAparoB

iloMeu,aercfl cyMMa qtt{p 6nrarxafturux AByx r(Ba[paroB' Ha-

lucanrrb,Ix Br,Irre, a aro ecTb tpra. Tanuu xe rIyTeM trpoAoJl-

E{AeM 3a[oJrrlflrr, r(BaAparril. TaH' BTOpa.E JII4HU'E Aaer qucilo

KoM6l{Harlufi ua noporKoro u AJIuHEoro BByr(oB' o6paayrou'nx

OAEH cJlor' TpeTI,JI IIyltIuE AaeT To }K0 caM00 IJIJI AByX cJIo'r^oB'

**"upru*'nl,u&s * &ilfl rpex oJIoroB Il r' [']) 174, a' L56*
t571.

llanunr odpesour Merofr

00cfpoesufi Tpsyro$EEufia
ffiBpy-rpacrapaD Aaer ctr0co6

6ssoMsamsblx fioatp1pu{ueurou,
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r(0 ro p brii r4crro Jrrr Bo B a rrc tr Err fr. noM6 r4H aro pHbrx
OcHoBar{r4it roBoprrrb o BHaKoMCTBe r{HArrftrtreB
c paSJro?fieHI{eM CTeneHr4 AByrrJreHa

r-lIrltt
r-i't

Tor irre KoMMeurarop Xa,raiiygxa coo6rqaer, qro eo II s.
AO H. A. He TOJIbI{O MOIJIT4 Br,raIr4CJI.ETb SHarreHrl.s Cff, no TaHlfie
arrarrrr cooruorreFu{e CX + Ct" + C'"+ . . . + Cn : 2".

flpanura r4 BaAaarn na xou6unaroprrny y Apna6xaru or-
cyrcrByror. Onr,r 4aur,r B coqruerruax Marinupul lllp"g*ap"r,
Bxac-Hapr'r II, Hapafraurr. TaH, Maraulrpa cJroBecrro [prrBo-
4rar Soplryny traxoffiAeH:l.t!, .uvcila co.reraH[fi:

3aAaq, II EeT
B ArO RpeM.E

m,
n-2

... n, Illpugxapa rprrBolr{r R RrlIIe + +
.-.ir-.

'1 n 
-'l

Bropoe upaBr{Jro rafioRo: <.{;rx nony-

rregrrrr CuroAa r{B ARyx Br(ycoBblx orreHnoB cJreAyer rlo uopfl[ny
K rrocJreAvrotqunr upn6aulrtr uepnnit Inxycouoft orreuonl, gla
rroilyqenr.rs rpex tr 6onee InnycoBbrx orreHnosl creAyer trpeA-
rrrecrByrJrr{r,rfi npu6aentb It ocraJlbllbrM BKycotsbIM orreHHaMD
[33, npaulrno 73] . 3to trpaRI{JIo rpI{Men.aercs K pelxearrlo ra-
Koro IprrMepa: <flonap roroBlrr paarraqtrble 6.nroAa c Irrecrblo
BnycotsbrMl4 orreHKaMrr: ocrpblM, ropbKrrM, B.gll{yulrrM' Kr{c-
Jrr'rM, coJreHbIM, cJraAHr,IM. Apyr, cxaxtlr, KaftoBo ullcro
Bcex paaHoBu4uocrefr?> [33, nplrruep 95J.

tr{Hrepecen aHaJII{B ltolt6unaropnr'rr BaAa\I, Horoprrfr
rrpoBoArrr Erapynra Ha ocnotsaHI{I{ taayr1ss11n crrcreMbt u,ugwfr.-

cxoro crl{x ocJro}r{eHIrfl . 3r elrenrou, orrpeAeJr.rlrotrIrrM paBNIep,

fl.BJrtrerctr naga (c'roua). B npocrefiureu cnyuae aro troJrycrIr-
rure; o6rtvno flpr{MeHflJrrrcb rpexcrotrHr'rfi tr qatrIe qerr'Ipex-
cronnrrfi paBMepH, pex{e rrgrllcrotrHblfi. B cnoem rpaxrare
<I4ngnn> 14, c. l5B-1601 BllpyuII lrgJlaraer pegyJrbrarbl Ma-
TeMarrrqecnoro r4ccreAotsaHtr.fl crpyr(rypbl lln4uicHoro crlrxa'
trprrBeAeHHbIe Epaxuaryntoii, Horoprrfi paccMorpeJr caMbIe
pacnpocrparreHrrble paaMepbl, Hor4a uara6oJlblxee qucro cro-
roB B crpo$e - 24, HaI{MenbIrIee qI4cJIo cJlorots' coAepx{a-
qeecfl n o4nofi rraAe,- 4. Iloaroruy AnyxcrorlHrrfi paauep
MoinHo npeAcratsI{rrr B BIIAe 4 + 20, rpexcronublii s nlaAe

4 + 4 + 16, irerr,rpexcrotrrrtrii B BuAe 4 + 4 + 4 + 1'2

II T. A.

[.na roro qro6u noActlllral'b Hou6mraquu va 24 cJIoroB
B paSr{epe r.r3 AByx [aAa, HorAa naAa cocTot{T I43 Ha[MeIIbIrIero
rrr4cira cJrorots, r. e. 4, Bpaxnaryura cocratsIrJr ta6luqy 4na
qucJra 24, paz6na ero ro cron6rlaru or 4 * 20 rc 20 * 4.
<Ecrrn Mbr BoBbMeM crorrbl,- flnflrer Brapyrrra,- cocTotrtrlfie
I43 qeTlJpex CJIOIOB' T' e. HaIIMeIIF,ItreIO AOIyCTI4DIOTO KOJIU-
qeCTBit, u XOTIIM yBHaTIrt I(aKI{e CoqeraFIIIfl I{3 [BaAqalu qe-

rbrpex oJroroB floryqalorc.fl B AByxcrontloM paaMepe, to lorur

6epeu qr{cJroBl'Ie Bblpatfienl{.a o6enx cron 4 v 20lr, s neBofr
croue rrpr,r6aBJr.neM eAlrHr4qy, a na npanofr Bt'rau.{raeM eAnHI44y,
o6a ocrarHa trrl[reM uo4 coorBercrBylolql{Ml4 ilesofr u upaeofi
r1n$pauu; aro 4efictnrae troBropseM [o rex r]op, trona ne Aofi-
AeM Ao rex E{e 4nyx qn{p ts HaqaJre o6oux cto;n6t1on, IIo re-
trepb uoMeHflBIUIIXCg MeCTaMtrt, COrJracflo' cne4yroqeit
oxeMe:

t
n

CT:

3ro npaur,uo oH r,rJrJrrocrpr4pyer rpeM.rr npr.rMepaMr{. Bor o4rau
rra Frrrx: <O Apyr, rlaBoBrr qllcro pasJruqHhrx oxepe;rrafr, xoro-
pEre Molr{Fro noryqrzrb r.ra 6pun.nraanron, cauSrrpoB, rrayMpy-
,qoB, HopaJrJroB rr )fieMqyroB) [11, c. 116]. B <flarlrranraie>
III p n4x a p u rdMeercrr ne6o.l suroft p a gAeJr, rloc BsrqeHnr,r.ft co qe-
ranrrrrM. On cocronr lra AByx [paBrrJr vr oAuoii Ba4aqr4.
fI p au n.n o -na x olfi Aenrr.fi nrrcr a co seraHufi c.t, e4yroolee. < 

gucno
or I go [4auuoroJ q[cra n o6parnolr tropflAxe cJreAyer paa-
AeJrrrrb Ha arrr rxe qr{cJra B trp.rrMoM rroprrAne, [nonyueaurre
qacrubreJ cJreAyer tro ropflAr{y uepeMuo}r{arr. Igro 4aer *"coo
BxycoBbrx orreunosl) [33, npaBaJro 721. Taxurnr o6paaonr,
{opuy.ry coqeraulrfi aB n erreMerrroB, Ba.arhrx tro 1,2",8, ..',
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9ncno DTrrx coqerauzft panno ceMtra[qaru, T. e. paBrrocrtr
Melr{Ay [ByMfl fiepBoHaqarrrr{brMrr qu{paruu, yBeJrtrrrerrHbrMr{

Ha e4uHr.rqy>. 3ro ems C!7 - qrlcJro coqerauufi ws 17 no l.
9:ro Hacaercn rpexcTotrrroro paaMepa c trp[rrflrbrM pa-

Hee qtrcJroM cJroroB, trpogoJr?naer Eupyuz, ro qr4cro coseranuft
panno 78. B conpeuennr,rx o6oenaqeutr-flx aro Cls. ,{,rn ue-
i'nrpexcronuoro paBMepa ranrrM rne o6paeolt nonyuaercr 84
Holr6nuaqulr, r. €. sr4cro coueranufi C$.

Bnpyun orMerraer BalKEoe Buaqenue pa6orrr Epaxuaryu-
Tbr rr trpeAJraraeT rrpoBecTtr aHaJror[qEoe rlccJreAoBaHIIe rpe-
qecHofi rIoBBnr{. Tannn o6paaoM, MbI eqe paB craJrnzBaeMcfl
c nonrrrHoft nprrMeHr{Tb raugufi cHne MareMarl{qecRlre rrplreMr,r
fi rpeqecxoft uayxe.

Teoplrn trucefl

Halr6oree paHr{ue cBe[errrrfl o uprrMeFreHrrr{ rreonpe4eJrer-
Hbrx ypaBnenvfi e lrnAlrfrcxofi MareMarr{He rro.rrBrrJrucb B ce-
peArrne I rr,rcsqenerrrfl Ao H. a. n <Illynn6a-cyrpe>. flplr npe-
o6pasonanurr ftBaApara nJroqagbro az n nnagpar trJrotrIaAr,ro
naz rpvxo grrJr ocr, pertrarb Eeorrp e[eJI errHo e ypaBn eur.re nropoft
cretreHrl n2 * U':22, pemegne Koroporo AaeTcff n nnge m2;
mz-L mr+!--*T-, -i: " flpn pacverax aJrrapefi pemarncb cnc-

reMbl rreoupe[eJreHFhtX yparnepWft UepBofi pTetreHn, Eatr-
puMep TaKOs:

tn+!/*2!,
I

l#+**r.

Xorn Mero[ pemeuufi rre orMeqen, KoMMeETarop EaeT
rlliln{Jrbrlrre BHaqeHu.E, a rrMelrHo rn: 6, n : 4 [;rfl n :9,
u . lzu BareM m': 3, n : 6 \Irfr fr : 5, A : {6.

OgnaHo crrcreMarrrqecft rr rreoilpeAeJrer,rH6re ypaBrreHr{rr cra-
lt lr o6rexroM rrayqentrfl Jrtrrrrb B trepBbre neHa uonofi eprr,
l(orya uugwficxne MareMarr4Krr tr acTpolroMr,r croJrnHyJlr{cr'
c prIAoM naJreruapHo'acrpoHoMrrqecnrrx BaAaq. B arrax sa-
J(trrax neo6xo4nlro 6rrno ysnarb, sepea xaxofi upoMerfiyron
n p eMeurr He6ecnr,re reJr a, rrMerotqrre p a BJTuTIHIJe neprr ollrr o6pa-
tr(eHlr.s, aafiuyr ro ]Ke caMoe orHocrrreJrbHoe noJro]fieuae. Aru

IIeJreHr{E qr4cra Iy' na fiannr,re qtrcJra e, c mluecrHbre ocrarntr
P,4.

Taxnnr o6paaon, Mr,I I4MeeM N : ar * p : by I q, nnu
ar + p - q - by,tpnunn t b : P - Q,noryrrr{M ar* b :
- cy.

Snaru trepeA cBo6oAEbrM rrJrenoM BaBrrcfiT or Berurranrr
strcer p n q.

,(pyrax BaAaqa, Koropafl rrprrtsollrrJra K EeotrpeAeJrenrroMy
ypaBneHnro nepnoft creneHu, 6r,rra raHa.s: neo6xo4ralro uafiru
TaHOe qr4CJIO #, trpor{SBeler{Ee KOTOpOTO C AaHHETM qI4CJIOM A,
yBeJIUrreIrEoe IIJTII yMellbrtrerlH0e Ea Apyroe r,r3BecTlroe qr4cJro,

MorJIo 6rr gennrr,cn 6ea ocrarna rla [aTTrroc qrrcJro c. tr4rra.re
roBopfi, nago 6rrno nafiru B qeJrLIx rroJrolr{ItreJllrrl)rx qIIcJrax
pertreHue Bbrpamerrufl

an*b:-1t
c - v'

floegnee ungrficrno MareMarr{Ku craJrrr npocro pemarE
ypaBHeHae an * b : c!/.

flepnr,rnr MareMarrrKoM, AaBrrrrrM perileEIre Heotrpe4eJreE-
Horo ypaBrrerrr{ff nepBofi crenenra B qeJrLJx noJro}rttrTeJr},Irbrx
strrcJrax, 6r,rn Aplra6xara; r4M paccMarpr{BaJrocr, ypaBHe-
Htrre ar I b : cy. ExacHapa I noxa3at, qro MeroAoM
Apua6xarn Molnuo pertrarb tr ypaBEenrle ar - b : cA
r4 qro pemeHr{e 9roro ypaBHeHnrr cJreAyer trB peltreHn.s ypaB-
EeHtr.E ar * 7 : cV. BpaxMarytrra n Apyrrle nu4uficxue yue-
Ebre HecfioJlbxo )rupocrrlJrn aror Mero[ pemennff, a Apua6xa-
ra II y.nyvmuil nx Mero4hr.

?Isfftftcnue yqeublo IIoHuMaJJu, a Ml{oru6 y{B Hr{x n orue-
qarE, qro 6Tu ypaBseru.rr Moryr 6nrru paapemsMbr roJrbno
B roM 0fiyrr86, o0$s trEcila (a, e) xrauuso upoofbr. EonE
Ee outr EMeIoT odurnft AeJrfrreJr&, ro sa Esro gonffieH 6Fry
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AeJItrTbcfl ra cBo6oAnbrfi sneH b, nnave ypaBueHr,re JrrrmeHo
cMblcJra. TaH, BxacHapa I orrr.revaer; (AeJlr4Moe 14 AeJrrrreJrr,
AorlfiHhr 6r,r'ru naauuHo npocrbrMr4 oocre Toro, KaH 14x pat-
AeJrLrJtm FIa ocraron o'r nx o6qero BBarrMHoro [eJrerrr4fl. Tor;1a
tro oTHoIXeHr4IO K Hr{M MO}r{HO IJpIlMeHnTb npOqeCC paSMeJIb-
qenrr.rr)) 154, ,r. 2, c.921-

llpauluo BxacRapr,r I craner trcHee, ec]Jrr ncrloMrrrrrb,
qTo caHcKpIITcKr4e TepMrrHbr AJtn HeonpeAeJIeHHoro Jrr{HefiHo-
lo ypaIrHeHr4tr ((HyTaHaD? (KyTaHapa) AocJroIJHO oSrraqaroT (pa3-
MeJIbqaTLD? (UepeMaJIbIBalb)), (pACnhIJIflTbD.

IIIpnnaru ynaabrBaer: <,[erlrmoe, AeJ]r4reJrb u cao6o4Hr,rfi
qJIeH clTeAyeT paBAeJIr{Tb Ha rAX o6qUii MHo}r{trrTelr,, ecJIIl
tanogofi rrMeerc.s, Baret\t BoBMolnHo trpr4l\{en.flTb onr4caHnr,rfi
Mero4. Ecnra gerranaoe rr AeJlrrreJrb rrNr€ror o6ur.raii MnoErr,rreJrb,
na Hotopr,rfi rre lleJrarcfl cBo6oAHr,rfi qJreH, ro npo6reua a6-
cypArra) [r'anr xre].

Ceoe upannno Apua6xara fiprrBoArrr B qacrn l[, upanrana
32, 33 AJrfl perrreuzri ranofi npo6JreMbr: Eaiarfl qr'loJro /y', Horo-
poe, 6y4yuu paBAeJreHo Ha AarrHbre qr4cra d, c? Aaer ABa rr3-
BecrHblx ocrarra p, q. 9ra aaAaqa trpr.rRoA,r4r r( cJreAyroqrrM
HeolpeAeJreHHbIM ypaBuerrlr.slr nepBofi crerrerrr{ :

aalb:cA, ecJrrr p>q,
at-b:c!/,ecJrtrtp<q.
flocre4nee ypaBneHr4e rrro]Kno cBec.rrl ff nepBoMy, eoJrtr

B HeM BaMeHrrrb Hetrr3BecrEhre cA + b : ar.
flpanra.rro Apua6xarrr, HarracauHoe oqenr, cir{aro BbrB-

sano 6onrurrre clopb] rr paarnqubre rorrxr4 BpeHurr.flpr,ruegelr
MeToA pelneHt,r8 rreonpe[eJreHrroro lunefinoro ypatsHeHr4.a,
KaK oH rrgJrolner{ y .{,arrrr n Clrrlrxa [54j.

Bnasane HaxoArrrcfl o6r4rafi nalr6olturuii 4e;rlrrenr gnyx
qnceil a u c corJracHo aJrropr.rruy Enx.nnga (IV e. Ao H. a.).
Mr,r uonyurau

cr:cq|+rL,
c:rrql+12,
11: rzq2 + rs,

rz:r.qi+rN'

fm_z: tm_rQ^*t * ,^,
tm-L-tmQ**r**t

llru(crannng BeJrr4alrrHy rz B trcxogrroe ypaBHerr14,, r.[i\rcoi\l

cU:(cqo]_rr)r*b.
lloaromy

!/ : Qo:L -l !/u

rAe

cAt: rfi -l b.

llnrrrvrn cJroBaMrl, flocnoJrbny e : cQo f rr, ,ro, BBfllr
!/ : Qor + yr, ocnoBHoe ypaBuenrre Molr{Ho ctecru }r ypats-
neuuro cyr: rp + b. 3areu, rrpulraB Bo Brrrlx,xantr{e, qro
c : rrQr f rr, noatueM ,r : Qil"t 1- /11 BHoBb troryqeFrnoe
ypaBHeHI{e MO?r{Ho cBeCrr4 n ypaBrreHr,rr} rLrr : rzUz - b
t4 T. [,. B rarore Mbr uoryquM:

!/ : Qofr * Au c!/t : rrr ! b,

fr : QrU I fir, rrfrt : rzllz - b,

Ur : Qzfrt * Az, tzAt : r,rr1 { b,

rt: QsAz * tz, TBftz : rtg, - b,

An-t: Qzn-ztnt * An,

frn-L: Qzn-zAr, * rn,

tzr-zlJn: lrrr.rt:r. , ! b,

fzn rr, : Tzrar, - b,

!/n : Qznfrrt I An*i rzr!/n+t : rrrarrn * b.

Ecnn qncna a 14 c BBauMHo rrpocTbr, To nocJre n-ro trtara B
ocTarne noJryqr4M Hyrrr. B clyvae n qerlroro Mr,r 14r\{eeNr
Tzn : I,- !r+r : 0, Qzn : Tzn-l, Tor[a g/n : qrnrn ! b u
An+r : b. Br,r6pan ilponsBoJrbHoe rtreJroe auaqeHnb t gJr,fl rr,
Mbr troJIyr{[M BeIr4trI,IHy yD, BhrfioilHax gefrctnw n o6parnotr
rroJiflAKe, Mbr IIafrAeM qeJIhIe trOJIOEtuTeJIrtrHLre peueHrtfl :x, A
naIItero rreonpeAeJreHHOrO ypaRHe[rr|fl .

B cnyuae Heqernoro ru uu 6y4eu [MeTb tzn_r : l, rrn : A,
Q,zn-r : rrn-". flocne;1Hee paBerrcrBo r] aniopnrvre Enttlrlr/ra
6y4er orcyrcrBoBorrr, a rrpeAnocJreAHfle paBerJcrBa 6ylyr
IIMeTb tsm[, In-L: Qzn-tln - bi rn: - b. Br,r6pau trpor{B-
BoJrbrroe qeJroe Buaseuue t gnn yn, MbI uoryrrrrM rtreJroru{cJreI{-
Iroe BHaqeHne EJrrr c,r_i. BunoJruflrr AeficrRtrrl B o6parnotr
trop.EAHe, Mbr rrafi[eM qeJIbIe trOJroE{ItTeJrbnbre pelxeHAfl. &d AEarrrelo ypaBHeHU,s,
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Ecru sucra a m c He BBanMHo rrpocrbr, To B cryrlae rrerHoro

n M[,I noJryquM paBeHcTtso r,nan+r : Tzn+trn * b nttv,

'zn*t*n.* 
b

yn+t - '2n

BrrSpan qeJroe tfircilo t \rn frn rafitr{M, qro6r,I

'zn*rt * c
yn+t - ---;-'Irt

6r'tno qenouncJreuHblM, Mr,I R HorleqlloM lrrore rroilYtll{M [eJro-
qzcJrerrHT're pelleHnfl ypaBHeHufl. TIpn tt HeqerltoM Mr'l nNreeM

fzn-lTrr:TznUn-b
r- u -bvtJru tr^ - 
zn''n 

- ." ,rr,- l

Brr6pan A, : tr, r[e t1 - IIeJroe, Tar(I{M' qro

r,^t, - b
4 _L

rzbl

6yger qenrrM qlaoJroM, Hafi,qeM qerotu4cJTenuble pemennfl
HeorrpeAeJrerrEoro ypaBlreHzn.

Snaq Hau[aeITF,Ir]ee qeroqr{cJrenHoe peflrenr{e ypaBHeHrI.E

fr: dt A : F, o6u,ee pertreHlre Molr{Ho Hafiru tro $opuy.nau
x, : cm * a, Y - arn + F, rAe m rlpor{sBoJrbgoe rIeJIoe qrrcJro'

flpunegeu trprlMepbl, peilrenur,Ie KoMr{enraropolr flapa-
- 8r ' - lIx -.MemBapofi: qrIcJIoff nutt ocraron 4i uvrctro ff naet ocraron

7 - ern Balaqla aKBI{RaJreHTHbI Heorrpe[eJIeHH],IM ypaBrleHrr-aM
Bx-4 L7r-7
W: Y; G: z' I IrLrBr - 29 u:4; l7r - 452 : 7'

ry\e y n z rleJrbre rrucra. 9ro6n HafrTu qvclro r', yA0BJIeTBO-

pff rofl,ee trepBoMy YpaBHeHtrIO' EaxoAr{M Eau6orbmufr o6,ttlttfr'

leJrureJrb tro alrroplrrMy EBKruAal

8) 2e (3
24*--5t-B (

EJ

'--BI- 5 (
3*ZI s rr,,"-r'

Ilog6epeu qncJlo, Koropoe, 6ygyur yMuolfieno ra { (uo-
tutogu.uir ocraroK B aJrroprrrMe Ennnra4a), K r(oTopoMy trpr-
6trn,rtrrerc.q ailn uB Ko'roporo Bhrqr4Taerc.a 4 (uepuonavanr,nsrft
oc'raroH), 6yger uaqeno AeJrrrrr,cr{ na 2 (nocne4uufi Ae,rurenr
lr aJrroprrrMe EnHru4a). Taxuu quciloM 6yger 6, trocr(oJrbny

6-' 4 _n

lloaromy Mbr AoJr]nubr [o6asn:rl qrrcJra 6 n 1 n qacrnblM B aJr-
lopr{rMe EnHnraga; r4MeeM 3, I, l, l, 6, 7. Bnrlotr:ss ,uefi-
cTBr{.rI n o6parnolr rroprrAxe, Mbr r4[,IeeM auaqeuu.s 7, 73, 20, 73.

flocne AeJrerrrrfl sucra 73 s.a 29 uoilyqrNr ocraror{, panuufi
15. 3ro u 6y4er BEaqeHr4eM r, y[oBJrerBopflroqtrM rlcxoAHoMy
ypaBuenr4lo. Sna.reur.re y Jrerno nafi:ru: ono panuo 4.

9ro6rr naftru Berrrrr{Hy r, yAoBJrerBop.Erou,yro BropoMy
ypaBrreutrIo, HaxoArrM nau6o.rrrurnfi o6rquft AeJrrrreJlb tro aJr-
roprrrMy EsHruAa:

t7\ 45 (2
Blt

ttl fi (L
tl
o) rr (r

ti

c; ri (1

lr

1-,

llog6epen qrrcJro, noropoe, 6y4yvu yMrrolneno na t (no-
cne4trwfr. ocrarox R aJrroprlrMe EnHuraga), ft KoropoMy rrpr4-
6aerqercs frrru uB noroporo B6rs[raerc.E 7 (uepnouauaJrbrrblfi
ocrarox), 6yger naqeno Aerrrlrbc.E na 5 (uocne4nufi genzre.nr
B aJrroprrrMe EeH.uuga). TaHulr tr[croM 6y4er 3, rrocnoJrr,fiy

3+7 o
o

floaronry Mbr AoJrlr{Hbr 4o6annrr, rrr4cJra 3 u 2 x qacrrrblM B aJI-
ropr{rMe EnHru4a; rrMeeM 2, l, L, 1,3,2. Brruonsss Aefi-
crBufl n o6paruounopflAxe, Mr,r r{MeeM auarreHufl 5, B, 73, 34.
flocne AeJreHlr.fi 45 ua 34 roilyrruM ocraron, paenrrfi 11. ?ro
ra 6y4er Br-ralreul{eM r, yAoBJrerBoIlflrorqr.rM rrcxoAHoxry ypaB-
Eer-rrlro. Snaqeurae z Jrerro naitrn, ono panuo 4. ,

!,na naxoxrAeHrr.s BHaqeur{.s r, yAo BJr erBo p;rroq,ero o6 onnr
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YPABI.IEHI'TflM, ilOCTVTII4M, HAK [PE}I{AE:

29) 4t\ (1
29

lol zs tr
16

13)16 (r
L3
-E)- r: ra

42

ITo46epeu qlrcJro, Koropoe, 6y4yqn yMHolxeHo na I (noc-
reAnr.rli ocraror B aJrropr{rMe Enxnr.r4a), r( Koropo}ry upn6an-
rqerc.fl rrJrr4 r.ra Koroporo Bbrqr4raercfl 4 (paaHocrb Metr{[y
sHatreFrrrrrMr4 r, y,qoBirerBopflroqrrMr4 IIepBbIM llRyMf ypaBHe-
nlrln) , 6y4er naqeJro AeJrrrrbcr Ha 3 (nocne4nraii AeJrlrreJrb
B aJrroprrrMe EeHnra4a), TaHram qr4croM 6yger 2, ilocr(oJlr'Ky

2+t' q
D

lloorony Mbr [oJr]nnr,r 4o6anratr qucra 2 w 2 x qacrHblM B aJr

roprrrMe EsxnrAa; r{MeeM l, l,1,4,21 2. Brrno.nunx 4eficr
er,ra e o6pargoM rroprAKe, M6r noJryrruM tl-[IcJra 10, [2,22,34.
Iloc,re /lerrerrr4fl 34 na 45 roryqrlM ocraron, panHrrii 34.
Torga 34'29 + {5: 1001 . 9ro qucJro ra 6y4er HarrNrenr,rrr{M
qr4cJroM, yAoBJrerBopflrorurrM o6onu ypannellr{-sM.

Aua;roruqnr,re flpr,rMepbr rr BaAaqI4 rrpr{BoAflTctl n pa6otax
6orsnrr,rructna lrnAnfrcHux vqeubrx.

flogo6nnre Bar,aqu rrMr]rorc.q n pa6orax Harafrcnrrx Mare-
Marr.{r{oB. Tan, s <Marenaurqecr(oM rpaKrare) Cyns-I{arI,
rra[ircarrFroM n I II -IV BB., rrpr4Bo4urrcn prr[\ reoperflKo-sl4c-
rrolrbrx Ba4ar{ Ha ocrarxr{ 134, c. 9l-921. B arom rpanrare
e0Tb 3aAaru Fra Bax0?r{AeHr4e rrr4cila, HoTopoe upII IIeJreIuIr
na 3, llr, 7 4aer coornercrBeuHo ocrarnrr 2, 3, 2. Ilo-nr,r4n-
MoN{y, rro4o6nrre BaAaqrr, TaH }Ke KaK r.r ts tr{u4url, BoBHTTKJIIT

B cBtllw c KaJrerrAapHo-acrpoHoMuqecnfiMu upo6nerualu.r.
Ceqgrl Nrelr{AV r.ruglrricHrauu u r{rITaficKI4N{[ MareMarlrnaMa

e o6racrfl rreolpeAeJreHHoro arraJlr{Ba BecE,Ma BepotrrHr,I; yqe-
nrru o6eux cTpaFr np[Ha,qJIeHr4T BacJryra R BhIIle,]reII[Ir 110406-
Horo r{Jlacca npo6.neu r4 B crpeMJIer{IrI4 nafiru pemerrll,a He-
orrp eAeJr eunbr x ypa BHeHufr s r1e,r r,r x rroJro?HI4Te"II slrbl x qI{cJI ax.
Bonr,rroe BFraqeHlre trJLE paaBttTr{r Haynn .ttN{elTlr [cc"TreIIoRa-
rrr4.rr r peqecfi o ro yrreHoro,[r,rorlanra, Horo p nli rrpI4 BoArI.il r'oJrb-
KO paquoHaJrbHhre perueHtrfl.

Srra aa4avu [o.rrBnJrr{cF, e (ItHrare a6aHa> JIeonap4o [Im-
iuurcnoro s 1202 r.; trpr4MepHo croJrerr4e ctrycr.E oHu []crpe-
rtllrorcrr u o4Hofr me ur,reanruficHl.rx pyHonnceii. B XV B.
ro;1o6nrre BaAarrn c paBrr4qubrMu rrrrcroBbrNlrr AarllrbrMr{ lprr-
toi {rlTc.s B rreMerlrr.r x apn$lrerrrqecnux pyr(oBoAcrlax,
n rr XVII B.- pyccnr4x pynorrr4cHlrx apusuerrrqecxr4x rroco-
(tnsx.

leouerpnn [r rpr{norroMerpr,rfl

feonre'rpnn" H ar,r6olee palrHr4e reoMerpr4rrecxrre cReAeHrrrr
AorrrJrrr Ao Hac o'r anoxu l4ngcHofi ru4rlr4Jrrlaaqrrz. O6 vponue
aHanufr roro rlpeNreHr4 Mo?rrHo cyAr4TL, r{ocBeHHo rro peByJrb-
TaraM apxeoJlolflrrecr{r4x pacnorrox. Hafi4err o6nouor JIrr-
ueiixlr, Horopr,rfr [peAoraBJrler co6ofr vBnyrc noJrocny paKo-
Blrrrbr c FrarreceHHLrMt4 rra Hee AeJIeHr4flMlr; BI{grrMO? oHa Co-
craBJIEJra qacrb [lBN,reprrreJrbHoto r{HcrpyMeHTa 6olr,uroro
paBlrepa. C;re4yer orMerr{rb, rrro ropo4a AoJrrrrrhr tr{naa
B Apelrrocrr4 rrJrarrr,rpoRa.rrficb rro Haxor?-ro BapaHee yoraHol]-
nennoii reon{erpr4qecxofi cxeue: yJrrrrlri rrrr{yrcrr rpaRrulb-
HLIIIt{ ilapaJ]JIeJTrrrIrn N{n JIUFIn_q]vlI4, IIepeCeHaIOIII4I\{UCfl llOA
rrpR\rbrM yrJrolr. 04lrrr ut ropoAon 6rrn pacnololr{eu rra reppn-
Topl.rr{, Frarrol,rr{tratoueir rro $opue Tparreqrrn, Tprr yr.rra Ko-
ropor,i Nroriin(l rrpoo,rreArlTr, AoBoJrbrro orqerJrr.IrJo. flpu pac-
Honxax uar,l,r1eno 6onsruoe qtacJro paBrloo6parnux rpe4Nre-
roB, r,xNreroruux rrpaHr4Jrr,Hyro reoMerpuqecHyro {oplry. 3ro,
Harrpr4l{ep, paauoo6paaHL,re DreraJrJI rrqecxr4e Kon }cri r{ rrpc/{,
IVIeTFI [o.]r Vc{lepn vecnofi $o purr, cJry}r{rrB llrl{e V]i p an r c il r.r rrlt r,l.
Cpegu Aontamueii vrBapfi Bcrpe'rr,rncfl cocy/( B Sopr,re r1u-
Jrrrr'rApa; raHorl iue' (ropnrr-r r r{rJe rresal'r{-aN{vJreTa, xo'rq o6brq-
Ho oHr4 6 Lr,r ri x na 4 p ;l'r'Fl ]'r x,r rr n Jr r{ il pa r,ro yroJt rr nhrlvr n.

f[lr uu4niicnllx Hel]al{[rsecrllx lra4elufi xapaHrepen a6-
crpax'rnr,rii reoMeTp[qecxr,rii opnavreuT, Jrr4rrrb qacr].rqHo r4o-
loJrbBoBaBrunfics ApyrrrMr4 HapollaMr4,qpeBHero unpa. Hau6o-
JIee pacnpocrpanelrnr,rfr oprral'reHr r Br4Ae rraxoAfitrIrrx [pyr rJa

[pyra oxoyninocr:eii ue Bcrpeqaerc.fl Ha nocyAe Apyrrrx
ApeBrrrlx Hy,riLll1p. R rex cryqaflx, nor.Aa cocyA [Jrfl rrpa-
RI/UIbIIOCTI4 IIaileoei{rlr{ pI4CVHHa npe[BapItTeIbHO paAMeqaIr4
Ira HBaAparr,l, Rpvrr4 BnBeAer{},r 6o.iree rulareJrbuo. 9acro
npulielrrrJrrr opnaNrrrTrr' o pracyrrxoM uanoqo6ue 6olr,uroro
t'pe6Hr, c coJ{rr0rrrr;rx,r BriaHox{ rr Apyu4Mrr au6nennalrr,r, Roro-
I)ble rpyArio oilpeAeJrrrrb. f pyroft, ran]r{e pacfipocrpanennr,rfi
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rliitt

oprraMeuT COCTOZT r,r3 rrepEbrx u KpacEblx KJreTOn, qepeAyro_
qfixc.fr B maxMarHoM rrop.trAfte.

flpz nocrpoeHr{[ oxpyrxnocrefi. tro-Br4AuMoMy, trprrMo_
nrrcfl. cneqrraJrbubrfi uucrpylrenT, aHaJrorraqurrfi 

-conp-ere, 
r-HoMy qr{pxyJrro. At^, fiocrpoerruff HeoxoJrbxux paBrrrjx

upeAMeroB Tanlr{e neo6xogulro 6rrno uotr,BoBar},c.8 cueqr{-
aJrr,HbrM trSMeptrreJrbnurrl npu6o porw. flpra rrSroToBJr eH UA O Ar4_rraxoBhrx uo $opue, Ho paarr4qubrx tro Berusr4ue trpegMeroB
rrylr{Ho 6rrno suarr ooHoBbr no4o6nn _ aJreMeuTapubre, qarqe
BCefo. troJryqeHHbre aMllr{puqecHr4M tryTeM CBeAeH{.fl o qeHrpe
noAo6nfl n o Hoatf$raqrreure trpotropqrrouaJrbrrocrrr.

Mnorze oJrer{er{rbr reoMerpr4qecxoro opuaMerrra paaMerqa_
JIrr rra Brryrpennefr uornyrofi r{Jrr{ Ha eueurueft nrrnyn;rofi cro_
poHe cocyAoB, qro rpe6ouano euaHflii o npoenrlr{flx.

,{o uac [omJro 6orrmoe KoJrr4rrecrBo opy]r(r4fl - paBru-l-
rrhre Totrop6l, ceKrrphr,_ noropbre upeAcTaBJr.flror trpeHpac_
Hhre oopa3r{r,r oceeofr cuMMeTpUr4 BO BCeX TpeX r4SMeperru_sxl
tro AJrr{He, [rr4prrae rr B6rcore. llplrueprr crporofi ocesofi cul{_
Merprrfl AaroT r{aM rr rrSAe,rrrur lI3 paKoBr4rr, IpeArraSr{aqsEHhre

Jllryn4r xp.riMhrMt{ npoBoAfiJr fia paB}ioN{ paccTotr}illlr /lpyl' o'l

Jll)yra qacru r{oHllerlrpuqecfiux onpyffiHocrefi (plrc. 1). /(.'rlr
ir1'olo eMy rryTrrrro 6r,rno nonrBoRarr,cE, Bo-rlepBblx, rtl{pI{y-
JtoM, BO-BTOpr,rX, npU6OpOM AJr.g I{3N{epeUU"tr paIJIlhrX OTpes-
tror. rlepea cepeAr{Hbr arr{x Ayr oH rrpoBoArrJr rperbro trpfl-
MyIO, ROTOpa.fl, trpOXOAfl Ha paBHOM paCCTOfIlr{r{ Me}fiAy [l]y-
M tI rrap a JlJreJrbrrbrMr{ npfl Mbr}rrr, c aMa 6r'ul a [ap aJIJreJr bHa rra,r.

B crporrre"qr,crBe trprmrent{,trr,rcb cncqr.raJrbubre trrrcrpy-
MerrTr,r AJrfl npoBeAeHrrfi rrp.fiIrt'tx nurilrii, rlocTpoeHl,Ifl llpfl-
MLIX, B€pTIIKaJIbHI'IX, CMOII{HI'IX yIJIOB I1 A"II-fl IIX I{3}IepeHLIfl,
[Jrfl orrpe4eJreHrr.fl paccroflFrr[fl Ao AaHHbrx upe4ueron. fdrx
perrreHr{fl Mrrorrrx BaAaq rrpaKTrrnrr Hy}I{ubl 6r,rnra gnasug
nloqa4eft T o6'beMoB ocrloBrrr,rx feoMerpr4qecnux {uryp,
xoT.fl Mr,r He 3HaeM, KaK ToqHo ApeBHr{e uuAuftqrr BlrsucJlflilu r4x.

O[nu ue paBAeJroB negniicnoft Jrr[reparypr,r Hocr4r Ha-
BBaHr{e <Illynr,6a-cyrpa>. 0ro rpanrarbr, cBflBar{Hhre c npa-
BrrJraMrr usuepeulrft r{ nocrpoenuft pa:nre.r}rbrx HeprBerr}rbrx
a;rrapefi. canr replrlru <my;rr'6a> osHaqaer (BepeBKa)), (crpy-
Ha), ((HarraT)), ((HtrrTb)), a Koperlb <nrynr,6l- AeftcTBue mlItl
trpoqecc r{3Meperilrfl; (cyrpa) - 3ro (HacratsJreHrre), (pyno*
Bo[crBo)), (npaBrrJro). floarony rpanrarbr Moryr 6r,rrr, uepe-
BeAeHhr KaH (flpaB[Jra BepeBr{r{)).

<Illy;rr6a-cyrpa)) Aoxr.[a B rrecno;rl,Hnx pellanr{rrnx: Bayg-
xafianr,r, Mauanrr, Anaclau6r,r, Itaruaittrrrr,r r,r rrorrorol)br.\
lpyrrx.

flocrpofrxa arrapeii pcrJ{a}rcnrlr}loRaJraoL cJr o/(yrolrUi N,r r.l

IIpaRuJIalfu: OHII OpI{eIITIIpORAJII{Cb ltO CT})atlilxt Ct}(}'l'il; lt llx
oclroBaur{r{ Jre;qarl{ crporo onpeAeJrorrrrr,re rlrulypr,r; oclro}la-
r.ma 6wrv, ru6o no4o6rrriNrrr c r{eJrormcJrcrllr,rir,ur noedrtfnr.qu^
errraMrr rrpotropr\rrouaJrbHocr-[r, nu6o paa"nr,rqrrriu{ reoMerprr-
qecfitrMu $nrypalnr, Ho paRrroBeJrrrnrrMr{ rro rrJrotrIa[lr. Bce
aTo trpr{BoAr[Jro K perueHrrro cJreAyrcqr{x reoa,rerpr4secKrrx 3a-
AaII: UOCTpOeHrre [ptrMOrO yrJra, KBaApaTa, rrpEMoyloJrr,rrblx
TpeyroJrr,Er{r(oB c r{eroqncileHHr,rM[ croporraMr4, trocrpoe-
Eue r{a ulrx rpaueqnft, upeo6pasonanrre npfllroyroJrrJrrr{Ra
B paBuoBeJruHuft Hna4par, trocrpoeur{e r{BaApara, paBHoBc-
Jrr{Koro cyMMe uJrr4 pasHocrrr AByx AaHHhrx HtsaApaToB.

3gecr, ncrpeqalorcf yrBep)fiAel{r{fl, cxoAur,re c reMr{, Ko-
Topr,Ie troBArree Molnno HafiTfi B aJrJrrrHrrcrn.recnofi rrayxe.
Tart, trpflMyro Jrtrtrrrrc Molnr{o AeJrr4Tb na 6ecHouesHoe quc-
Jro paBHhrx uacrefi; Rpyr Molr{Ho paa6urr, nuaNferpal,r[ rra
rro6oe suc.lro uacrefi; Kalr{[a.E [rrarorraJrb AeJrr,rr rrp.rrMoylo-
JrbrruK rrotroJlaM, a o6e ArratorraJrl{ R TorrKe trepeceqeilutr

4 A. n. BoroAapcHtril 8t

-L-

Puc. 7

uo-BrrAtrMoMy, 4ilfl ynpaueuufr. B prge cryqaeB trocrpoe_Hue HeBosMo;xno 6ea trpeABapr4rerr,goro cocraBJrerru.fl qepre_

:}_i_::::y nep€Hecerrr4n ero Ha paKoBrlly, uro ranxte rpe_oyer BHaHrlu o uo4o6ran, [poloprlr4rr tr trpoenqrru.
,{penuue un^rafiqu aori*", buro, lu-"rb pfiA reoMer-praqecnrlx BaAaq rra trocrpoeuue ra upbo6paaou'arrre oorr_poeHr{e npauort, sauHnyrofr, xpnnoft, ioruaaofi 

"r""t; "p"-Moro yrJra t4 rreprreHAr{nyJr.Epa; HBaApaTa, qerr,rpexyroJrbrrr4_
Ka, onpyxtuocrtrr, MrrotoyroJrr,Hrrxa; Hy6a, uapanneJretrzrteAa,
AeJreHrre oTpeSHa trorroJraM r4 rra paBHhre qacrr,r; ,qeJrer{r4re HpyratroroJraM ,r Ha qerr,rpe paBrrBre qacrtrr, AeJrerrue c{eprr 

"oiolJraM, trocTpoerrr4e ceKTOpa rf cefMelrTa oKpyEtlrocTa, KoH-IleHTplrqecxr{x o}tpy}r{Hocreft, trapaJrJreJrr,Htrx nurtrfi .
LVIII rre anaeNr, xan s 6onsurlHcrBe c,rvsaeB BhrrroJrrrflJrrrcb

Ti:"_: T::lpoeHrrn, ran KaH uaBecrerr Hone.rHhrfi peayJrbrar.no r4rror[a Mo]firro cy,qrrrb u o cnoco6a* aro""po"o"". Tun,
AJrg roro sro6.hr trocrpor4T6 Jrrrnl{ro, trapaJrJreJr},Hyro AByM AaIr_IIbIM trAPAJIJIEJI6IIIJX4 trP'IMI,IM, 4PETUTAfr i\{ATEMATI4K ME}ITAY
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AeJIflTCfl trOtrOJIalI' upll STOM npfMOyfOJII'HI4K AeJII4rCrl Hii
qeTbrpe qacTu; rrpflMafl [I'rrtrrfr) coelr{I{flrotqafl Beprrr{Hy c
cepeArrHofi trpoTr4BorIoJIoffiHoft cTopoHbr, AeJrI4T paBHocTopoII-
Hrrft TpeyroJrbHrrK Ha ABe paBHr're qacru; trapaJrJreJrorpaMMrrI,
nocTpoeHHbre Ha oArloM rr roM ?r{e ocHoBaHI{I{ rr Me}fi[y reMI{
ffie napaJrJreJrbHbrMll ilvLr\rtrli.tl, paBlrhr MelKAy co6ofi.

f{nn upeo6paaoBaurr.fl nBa4para B paBIIoBeJruHuft up.flMo-
yroJrbrlr{K Ha pr4c. 2 uponeAer'r ArraforraJrb ,4C, rorAa xsaA-
par pasAeJrrrrc.fi rrorroJraM. SareM trp.rrNroii ED pazo'r'eM ero
etr1,e pas trotroJraM. Pasubre rpeyroJlbHl{Kv ADE n EDC ao-
crporrlvr Ha cropoHax r(BaApara AB v BC. fIpawoyroJrbHl4lt
FGCA 6yger paBuoBerrr{K rrcxoArroMy KBa4pary ABCD. Ecnu
Heo6xoguMo yABor.rrb KBaApar ABCD, ro ero alraJrorr{qrlblM
o6paaon Aocrpar,rBaror Ao KBaApara FGKH, noropufi lr 6y4er
r{Merb rrJrou{aAb, n 2 pasa 6o,nsruyro lrcxoArroro KBaApara.

f6F

0

7,24,25; !2,35,37; 15,36, 39. trila erux u no4o6rirx unr

rpeyroJrbHr{noB cocTaBJrflJrr{cb panuo6e4peuuue Tparrer\u1r.
C uolrorqnro reopeMbr fftaSaropa trpor{BBo4l4Jlocb I{ yABoeHrrc,
yrpoeHrre r{ r. rr. AaHHoro KBaApara, a raKxre upeo6paaona-
rrr4e [aHrroro I]pflMoyroJrbrrrrKa B HBaApaT.

B <Illy;rr6a-cyrpe)) Aaubr roqubre u upra6nulr{euHbre rrpa-
BrrJia Haxolngeurr.rr uloqaAefi TpeyroJrbHIrRa, trapaJIJreJro-
rpaMMa, rpatrer{r{rr, o6relros rrpuaMbr, rlrrJrr{H[pa, yceveuuoft
trpIiISMbL

Cpe4u npo6nelr, fioroprJe paccMarplrBaror reoMerpr,r
mynr,6, urrrepec rrpeAcraBJrrer upo6.ireua KBaAparypbr ffpyla
r.r ee o6parrra-rr BaAarra trocrpoenrr.fi Hpyra, paBHoBeJrr,Inoro
no nJrorqaArr AarlHolry RBaApary. flpu arux upo6nerrrax qr{cJro

fi rrMeer paaubre upu6rumeurrfl, B roM qtrcile 3,004; 3,088 tr,
Haxor{eq, 3, {6049.

Hosbrft roJrqon r( paaBurrrro reoMerprlrl [aJr B cBoeM
rpanrare Aplra6xara. flnollaAr, TpeyroJrbr{rrna oH otrpeAe-
JIfleT I(aK IrpOrrSBeAeHr{e BbrcoTbr Ha troJroBr{rry ocHoBaHrr.fr

[.racr6 II, upanuno 6]; sro coorgortregrre rrMeJrocb n ruynr6ax
u y 6o;rnmnrrcrBa nnArnficHlrx MareMarrrnon. fhoula4r Kpyra,
trpr{BeAerrHas Aplra6xaroft n .racr[ II, upanrare 7, panua
IToJIoBI{He AJrr4rrbr onpyx{uocrrr, yMrrox{ennoft na troJroBr{rry
AuaMerpa, r, e, ,S : ltrz.

fl;roq,a4n rparreqrrrr paBrra trpor4BBeAeHr{ro rroJrycyMMbr
ocuosaHuft rra Bhrcory. flnoqa4r, nro6oft nrocnofi tflrrypr,r,
orMeqaer Apua6xara B qacrr{ II, upanu;re 9, noltuo uafirra,
eCJIII BbIAeJII{Tb ABe CTOpOtrbI I{ SaTeM trepeMIIO}HIIrr' ux. }tou-
Mesrarop flaparuerunapa orMeqaer, qro Bgecb peqb IrAer o
cpegnefi [Jrr{He u ilnpr{He. Cxornee rrpaBrrJlo lrosArree trpr{Me-
H.srocE, Bpaxuarynrofi, noroprrii 4ra Haxolr{AeHrrrr rrJrotq,a-
gefi rpeyroJrbHr{Ha u qerbrpexyroJrr,HrrKa trpr.rMeHflJr rrpu-
6rurneuuyro {opuyry

o_alc b{d
"22

Bupouenr, AJr.tr Bbrqr{cJreHr{r{ u.iroulagefi rpeyroJrbHrrna u qe-
rbrpexyroJrbunna EpaxMaryura rrpr.rBoAr,rr I4 Tan Ha3brBae-
rr,ryro $opuy;ry fepoua :

S:ITffi
t4e p - rroJrytreprrMerp, &, b, c, d - cropouu. Ora Sop*y-
Jra Beprra Jrr,rmb AJr.E r{uKJurqecKux, T, e. BtrIrcaHr{brx B npyl,
qerr,rpexyroJrbrrtrKoB? rro Bpaxuarynra .flBr{o lre oroBapr{-
naer aror {axr.

Puc. 2 P uc. 3
Bfl

,(na upeo6aBoBaur{fl KBa4para B npflMoyroJrbrrl{}r, cropo-
Ha Koroporo AaHa, neo6xogr.ruo BbrnoJrnrrrb cJreAyroqrre trpe-
o6paaoaauua: Ha trpoAoJr?r{eur{r{ cropoHbr AB ucnoMoro
fiBaApara ABCD orJrox{rrM BE, pannyro cropoHe trp.rrMo-
yroJrbr{I{Ka. flpanan ZC nepeceuer cropoHy AD n rovHe O;
BbrrroJrlII{B neo6xo4unrrre ilocrpoenlrf , yr{aBalrHr,re fla pnc. 3,
rrr,r uafigeu, 'lro FCIIG r,r 6y4er trpflMoyroJrbHtr{KoM, rJrotr{agr,
KOTOpOTO paBrra nJroIItraArr AarrHoro KBaApaTa, rrocKoJrbKy
npflMoyroJrbunnrt AOHB u GOD F paBrroBeJrrrnrr.

Bo Bcex reoMerp[qecnux nocrpoeHrrsx Ba]fiHoe Mecro
BalrrrMaer reopeMa fllrsaropa, Koropafl Soplryllrpyerc.E cJre-

,4yroql4M o6paaou: <,1{uaronarr, np.rrMoyroJrr,HrrKa coBAaerc.rr
TeMI{ )Ite AByM.g trJIO[I,aAflMr,r, KOTOpr,Ie COSAaTOTCfl OTAeJTbHO

ee AByMs cropoHaMr4) [7It, c. 1471. CocraBrrreJrlr <IIIynr6a-
cyrpr,r) trp}rMerrflJru rIIecTb np.flMoyroJrbHbrx rpeyroJrr,Hr{-
r(oB c rleJrbrMrr cropoHaMr{: 3,4, 5; 5, t2, t3; B, 15, t7;
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O6'r,eu nrlparrrrAbr Apraa6xara HaxoAnr rran rrllorrsneAerrr4c
rrJrou{aJlr{ ocrroBarrrr.fl rra '[oJroBrruy Bbrcorhr. Ero 4onorrno
rpy6oe trpu6ilI4?fieHrre yroqr{flerctr [pyrrrNrrr rrareMarlrr(aMr{,
Hanpux,rep IIIplr4xapoft, noroprrrit onpegeJrEer o6reu fiaK
npor.iSRcAelrue lrJlorqa[rd oc]toRal{rrrr ua TpeTb Br,rcoTbl.

O6nenr csepu Apua6xa'ra Br,rqrrcJrrrcr no $opuy;ie nrz{iP,
q'ro paBHo t,47xr3; ora $oplryna r{nJrnercr{ upr,r6rr,rrHennofi
rro cpaBrreurrro c roquofi Sopuyloii o6r,elra cSepu alsmrs,

Horopa.s trpr{Begerra Exacnapofr II.
OAuofi na narxnefi[r[x Mare]rarr4qecnrlx ilocrorr{rrbrx Be-

Jrtr{qrlrJ, raMesurefi 6orr,uroc ilpr4r{Jlagrroe BHa.teHlre, 6srno sbr-
trr4cJleHEe qrrcJra fi - oTrrorueul{fl AJrr{Hbr oKpy}I{rrocTa K Ar4a-
Merpy. Paalnqsne upu6lurHeHr.ra aroro BHaseHr{fl Bcrpe-
qarorcfl yn{e B <IIIynr,6a-cyrperi. B <Cypre-cugAxarrre) rrpr4Bo-
4rrrcrr rBa BHaqeHrrt{ !tr, upn6rlrrireuuo paBHbre 3,06 n 3,08.

C gonorrHo 6o.irrmoft [Jrtr oBoero BpetleHrr rosuocrbro
aro Buaqeur{e Busucrur Aplra6xara: <flpu6aer, 1r x 100, yu-
rrolub rra B u upu6arb lio Bcer,ry Drol{y 62 000. To, uro no-
JJlrrl4rrrb,- npu6nulxeruroe BrraqeHue AJrr{Irrr oxpy?firrocrlr,
ecJrrr ee Ar{aMerp 20000y luacrr, II, npanrno 101 " tr4sr,rnra
cJroBaMrI,

." _ 8(too + 4) + 62 ooo : g_jq :8.I4t6.'u------t0000--.-20'Om-u'r*

3ro ixe Buaseuue rrprrBeAeno Bnar{errrrrr,rM cpeArrea3r{arcnrrM
yqeHErM Xopealrlr r -ero 

<ItpalHoft xnrare o6 wc'rtrcileurrr{ aJr-
re6pnr v, a;rr,nyna6anrr>: ((...rbr yMrro)fiaerub [rraMerp Ha
ItrecTbAec.flT [Be Tbrc.flqr4 BoceMbcoT TplrAr{aTb ABa, a SaTeM

leJrrrmb aTo rra ABaAr{aTb Tr,rcflq, TorAa qacTHoe - 9ro oR-
pyx{rrocrb)) l2g, d. 521.

flpyrue upra6rnmeuu.tr [Jrrr r[, trpuBcAeHur,re uugnftcr(I4Mr{
MareMarrrxaMrr, aro fT6 v Bpaxuaryurr,r u IIIpugxapw,22lT
y Apua6xarl,r II r Bxacnapnr II. 9'rlr ABa ficcJreAlrl{x [pr{-
lnvtxc.mms 6r,uu lranecrrrr,r u ApyruM Hapogaxr B Apenrrocrr{,
IratrprrMep rpenaM u xurafiqau. B V s. Hnralicnne MareMarr{-
ntr Bbrsuc.iluilu. fi c 60nrmoft crerrerrbro roqrrocrr4: raura 6rrno
rrpe[Jro]r{euo upn6ruxeuue 355/113, nepuoe B ruecrtr Brraxax
nocJle Aec.flTl{qHoft Batrtrrofi. Dro me npn6nnrHeurre tro.flBuJrocb
n unguiicnrax pa6orax XV s. Cnegyer orMerl{rb orpouur,Ift
BHJIa[, nsecensrrfr romuonngufi cnr{Mrr MareN{arr{HaMI{, B qacr-
rrocrr{ Hnnananroft. Br,r.rucileHIIoe rrNr SrraqeHl{e sIIcJIa Jtr

uMeer Aec.sr6 Beprlrrx qusp uocne 3atr.frrofi, xor.fr B rraqaJre

XV n. a"rr-Hailu Bbr'rucrur fi c t6 BepriLrNIrI AectlTlrrrllrbtl'ttt
ililaHaMI{. ,

B .racrfl II, npaenne llt Apva6xara trpr{BoAl'Ir reopeN'ry
lhl{aropa: <flpn5anr, HBa4par Blrcorr,r rrroMorla K HBaApary
to reEr{. Hnagparnr'rii xopeur I{B 3rofi cyMMtr ecrb paAnyc
lle6ecHoro Hpyra)).

B.racru II, upanune 13 on [aer p.flA upe4norxeulrfi:
<ltpyr o6pasyercn BpaIqeHI{eM, rpeyroJrbHrrn I{ qerblpex-
yfoJrbHr{r( - c troMollbro rr4rroTeHySbr r{Jlrr Al{arolraJrrr; roprr-
aorrralrbrrafl [runual otrpeAeJI.rIercfl nogoft, ileptreg[rrKy-
ilqp - orBeco\{). B qactlr II, npanu,nax 15, 16 ulr otrpeAe-
Jr.flerc.s npo[opql{ouaJ]br{ocrb cropo[ B AByx nogo6unrx rpe-
yroJrblrr{Kax. Apua6xa'r'a trrrrrler: <Vnrnoxtr' B],roory rrroMoHa
Ira paccroJrrrr{e Me}r{Ay rHoMoHo}I u rlcToqHl{Kol{ cBeTa 14

pa3AeJrrr Ha paSrrocrb l\{e}nAy nr,rcorofi fI{oMoHa u srrcorofi
ucrosHufia cBera, 9actnoe 6y4et grunofi tenra, usl'tepennoft
or ocrroBaHrl-rr rHON{OHa> (puc. 4).

A

B,D
Fwc,4

./ | f t' tl
Puc.5

TaHlru o6paaou, ecr'w AB -nbrcora ucroqrr,rfta cBcra, ED -BbICOTa THOMOT{a, TO AJIr4Hy rerrfi Nro]r{Ho orrpeAeJlr4Tb tr3 Br,r-
palr{eHr{,fI

DC: DE. BD
AF

Br.r4ralro, Apua6xara BrraJr o uono6rau rpeyroJr6urrr{oB
AFE v EDC, BrraJr oFr r4 onpolopqr4ouaJrr,Hocrrrcropor{B tro-
Ao6nrrx rpeyroJrbnr{Hax.

Cne4yrorqee trpaBr{Jro ll4, uacru III raHoso: <Paccrosnno
Meir{Ay KoHr{ar![,r geyx reueft yMr{o}nb rra [JrErry reHr4 r{ pa3-
/IeJrrr Ha pasrrocrb Melr{Ay Airr{HaMrr 4ayx reuefi; 3ro Aaer
l)accTo.flrrl4e oT ocIroBaIII,Ifl Br{COTbI CBeTI{JIa AO KOIII{a TeIr[.
lJror [peaynr,rarJ, yM[oEierrrrbrit na nr,rcory rr{oMorra r{ [eJrerr-
ur'tfi aa AJrrruy regrr, Aaer Bbrcory rrcroqgr[r(a cBera) (puc. 5).
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tr{a aroro trpaBr4Jra cJreAyer, uro Apua6xara BHaJr r('
ToJrbKo o uo[o6un rpeyroJrr'HrrnoB, rro Ir]reJr trpeAcraBJrerrr{,1
o6 ocnosnrrx csoftcrsax [potropqrr[. ,(eficrnnrenbrlo, ul!
loAo6u.a [apbr rpeyroJrbHrrnoB DCE n ABE nmeeu

AE AB
EE 

: 
-DC,

us noqo6ur_ [pyroft napbr rpeyrolbHl{KoB D'C'E' v ABE'
I{axoAr{M

AE' AB
E;E; 

_ Dry,
rocxoJlrr(y DC : D'C', ro upaBhle qacru trponopqufi paBHrr'
SHAAII{T PABHbI I{ JIEBbIE

AE AE'
CE - CE"

I{crorrsyn csoficrsa trpoItBBoAHbIx trpotropqrrfi, ltoxiuo uo-
JIyquTb oTEoltreErre

AE AE'*- AE
TE: -eT=etr'

flpuuuuan Bo BHr{MaHrre, qro AE' - AE : EE', rllnyuaear
ilepByro qacTrJ [paBura

ao, __ cE.EE'
C'E'_ CE'

Bropaa sacrr, [paBI{JIa JIerHo BbIBoAIrrcfl lra no4o6ua- tpe-

yroJrbrrrrnoB ABE a CDE, raxult o6paaou, AB : g#

Mr,r nlr4nlr, uro Apna6xara BrJaJr o uolo6un rpeyroJrbHl{-
ron; 6un un$oprunposau o6 ocHoBlrblx csoftcrsax rrporrop-
qrr[; r{MeJI rIpeAcTaBJIeHIIe O npoIIsBOAIlL'IX Ilponopql4flx.

tr4nrepecno npI{BoAI{}Ioe B rracrr,r II, npanune 17 coornoure-
Hrre Me)fiAy ArraMerpoM u xop4ofi, nepecenaroull{Mrrcfl B Kpy-
re: <B Hpyre [por{sBe[eHlre AByx orpear(oB lluaMerpa paBHo

KBaApary troJryxopAbl AByx [yr). Taxnrt o6paaolr, ecJlr{ Ha
pnc. 6 qepea o u b o6oauaqrarr orpeanr{ Alra}rerpa, a qepea c

troJryxopAy? To coorl{orxeHl4e MeifiAy errrMl{ orpeSr(aN{Ir, co-
rJracHo Apna6xate, ranoBo: ab : c2.

3ro, xaH r{ Apyrr{e Br,rcnasbrBaHlln, Aplra6xara IrpIrBoAIrr
6ee [onaaareJrbcrBa u 6ea BbrBoAoB. Ho lrs EToro upaBIrJIa
Molr(Ho cAeJrarb Bar{Jrroqeulre, uro Apua6xare Aonrxgr,r 6ruu
6nrrr IrBBecrubr csoficrna ArraMerpa, uepfleu,qlrxyJr.flprroro
K xopAe' UOCItOJII'Hy pesb I'IAeT o uOJIyXopAe' a TaHlKe COOT-
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rtomeHlre Meli{Ay orpeBitaMa AByx xop,I{, flepeceKalolqltxcrr
il xpyre.

B qacrr II, npanrale {B npuno4l{rc.rl trpaBlrro AJr.E Ha-
xolnAeFrrlfl .racreft AI{aMerpoB AByx uepecenarcIq,rr xc Jr or(py}K-
ruocrefi (pnc. 7). Apna6xara 6ea AonasareJrbcrBa rrprrBoAlltr

,tqne $opuynn:

^r, 
_ AB (d - AB)

D+d-2A8 ')

ND AB(D_AB)
-E,t):jt-[Z2af;t

r1e d, u D - coorBercrBeHuo Ar{aMerpbr MeHbmeft lr 6onr-
ureft onpyntnocreft. Br'rno4 {opuyn He uprrBoArrrcfl, Aaercfl
Jlnrrrb Korreuumfi peay,rtlrar, rloaroMy norrbrraeMcf Aarb cBoro
BoaMolr{Hyro rrHreprrperaqr{ro BbrBoAa arrrx {opuyl.

\,Al

[Jr.s Ka]r{lloro

Puc. 6 Puc. 7

B coornercrBrrr{ c trpe,qbrAyrllrrM IrpaBL{JroM
fipyIa NIOEUIO COCTaBIITI' COOTHOm€HILE:

BE:(d-BE):CEz,
AE (D - AE) : CEz,

(1)

(2)

tlJIl4
d_BE CE

CE BlI'

floqnenno BbrsreM

AE CE
CE D_AE'

r43 trepBoro paBerlcrBa Bropoe

d-BE AE CE CE
CN CE - BE D_AE

mrm
cE LQ - AE) - BEl

BE (D - AE)

flepecrannn qacr[sno cpeAurle qJIeHbr trpotropqlrl4, rroJryqllM

d_AB CEz
Dl=78 : BE (D=@'
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3aMeus.s Ea Bbrpaxeuue ne (2), LrMees{

d-AB IAE
TEVB :gTE'

TIcuo,nrsyenr cBoficrBo

d-AB
trporraBoAnbrx nponopqlrfi

AE d-AB .48
TE +EE ' D, :r 6 -24si - VE '

[llrr]rrie co cropoHaMl{ I4 yrJIaMrr rlpflI\{oyroJrbHoro TpeyIoJIb-
il r.rKa."

Itpoue JrrrHImI crlHyca, uugtaftqlr rIoJrrrBoBaJrl{cb JTIrIlueft

r{ocrrnyca (<norugnrnaaD r{Jlrr ((norl14}nbtrD) u runuefi cIIHyca-
Bepcyca, r. e. paolrocrblo NreH{Ay paAI,IycoM n lssueft no-
crrHyca (a'r'y nltirurio oHr{ rIaBhrBaJrrr ((yrr(paNIaA;It-6BaD urE
<yrnpa*ta4urrnr). IJa puc. B lrao6paxreur,r xopAa AB l;rn 4g
v xrmlrtr cuuyoa AC, ttocuuyca OC rr cr{Hyca-Bepcyca CD
gyrw A1).

tr4nAufi I{u p accMarpl{B aJrI{ Tpl{rolro MerpIIqecHue B eJrfi sunbl
roJrbno IIJrs Ayr uepnoii qerBepru' B <fIan'ra-cI{AAXaHrr{He))
trprrBoA.Erc.rr npocreftrulre coorllorrenurr Melr{[y clruycor{ lI
crrFrycolr-BepcycoM, Bbrp alnaeMbre rrallr{Ml{ $oplrylalru :

D-AB+d-AB

,/' \ r]/A
--<+

B

oTcroAa troilyqaeM I{cnoMbrlr pesyJrbTaT

ao, _ AB (d - AD)
D+d-2A8"

Auanourcuo Mo?r{Ho BbIBecrI{ I,r Apyryrc $opltyny.
Tpuronouerpna. VrHe Apenueiiurafl I{B cr{AAxaur <<fly.rrn-

ca-caAAXaHTa)) troaHanoMr4Jra uu4nfir1ee c rprrrorroMerplrefi
xopA aJler(caugpuftcxux acrporroMoB. Eclu rpenlr rraar,IBaJra
xopAbr (rrp.rrMr,rMrr B npyre), ro lrn4niiqbl craJlrr r{a3brBarr)
rrx cJroBoM ((Alr{IrBa) I{JTrr ((A}nb.flr), 6ynnarr,tro - (TerI{Ba)),

a treptrerrArrr{yJr.rrp, ouyulerrrlr,rft r,ra cepe-
ArrHbr Ayrrl rra cepcAr{r{y crarranaroulefi
ee xopAbr, - <crpenoit>. Bapaxauuxupa
n <llansa-crr44xarrrr{Ke)) Bal{errr{Jr xop4y

n uonyxop4ofr, r. €. nuuuefr- cnuyca. llep-
BOHarraIbHo oHa HaSbrBaJracb (apAXa-
AlKr4BaD rlJrr{ (apAxa-A}fibfl) - (troJryTe-
Tr{Ba)), Barenr cJroBo (apAxaD 6mno or-
6poueno r{ Jrr{Hr4ro crluyca craJrrr rraa6r-
Barr, npocro (AErr,rBa) rrJrr{ ([]rib.fl). Orcro-
Aa r{ trpoucxoAr{T Hame cJroBo (cl{uycD:

apa6cxne uepeBoAquxr{ crrAAxarrr rre nepeBenrr cJroBo (A}firr-
na> apa6cxrrM cJroBoM ((Barap), oBr{aqaroqrrNr ((Terrrtsa)) u
(xopAa), a rpaucnpr{6raponaru - Arxu6a. Tan xan u apa6-
cr(oM .flBr,rne Kparnr{e rJracHr,re ne o6oenasarorcf, a AoJrroe
((rrD B cJroBe <<4xru6a> o6oana.raerctr raK i{{e, HaK rroiryrJrac-
rra.rl (fi), apa6u craJrrr nporrariocrrrr, Ha3Bar{r{e Jrmrrvr4 crrHy-
ca <<4xrafi6r> 6yHnanruo - (BtraA[Fra)? ((rraayxaD. flpll uepe-
roge apa6cnr{x corruueurait na Jrarr,rHr, enpoueftcxue [epe-
B oAgr{nrl rrep eB eJrrl ciroB o <Ani afi 6 > Jr ar}rrrcxrrM c JroB oM {rsinus>,
ITMeIOqI,IM TO )r{e SHaqeH[e.

lnn nrr.rucreHnfr BaMerra xopA crrHycauu HecyxlecrBerrHa,
ran KaH xopAa Ayrr,r a paBrra y/{BoerrrroMy cuuycy gyrw. 2a.
Ho era BaNreFra troario"qfler RrloAr{rb paarflqrrr,Jc (ryirxqr,rn, cnn .

sin2 a { sin vc'rs2 a: /t sin'* ,
. . tr sinverso

Sjll" - ^- 
: ---;i-- 

'ZZ

Itoro pbre uo BB o JrtrJrr{ H axogr{rb clrl{yc ro I o nnunoit gyru.
Bapaxalurxllpa [pr{BoArrr rr r{Hoe coorl{oureulle l{e}r\Ay

Tpr{rorroMeTpllqecKIIMIr BeJIUqIIHaMU:

sinzafcos2o":!.
It ernu $opuy;ra Jjparuaryrra A06aBJI.rIer cJreAyroque:

lfT= Sr,a - cos a, l/ I - cos" a - sirt a.

Apna6xara II upnnognr coorrlo[Ieul{e

. ln o\ -fl+stno,sin (-a ti ,l: V z ,

a IJxacrape II Suno I{BBecrIro paBJrox{er{I4e

sin (a -l- |3) =: sin a' cos p +- cos a'sin p.

B .racrn II, upanrare 12 Apva1xara cJroBecno ,qaer ranoe
ErrpalrreHr{e

sin (z --l- {) o - sin ruo : sin rucr' - sin (n - L) o -"'#;" ,

Horopoe euy ueo6xoALrMo [JLfl cocraBJle]rr4a ra6;rurllr cr{HycoB.
Aplra6xara AeJrr{Jr Rpyr BHarrane sa 360 uacrefi, a sarer{

eqe no 60, n rarore Kpyr [eJrrrJrcfl rra 21" 600 sacrefi. Tanuu
o6paaou, Ba eArruuqy I{3Mepe[Irfl nvu'vft cl{Eyca' Kocllrryca u
cunyca-Lepcyca upulllrMa"Ilacb AyroBafl Mrrr'Iyra. Ecln
trpr{H.ars fi paBlJbrn{ 3,141'6, ro Rerutlrlrla paAllyca 5yner

Puc,8
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paBua 2160012n :3437,7, rrJrrr, onpyrrrenrro, 3438 eguur.r
qau. 3ra x{e BeJrr,rqr{Ha paBrra qr.rcry Mr4Hyr B pa4r{ane.

Halr6oree^ pauufi.s B r{croprrrr t uyn, ,adrrrqa crruycorJ
I4Meerc.tr n^<Cy-pre-cr4AAxaHreD ra n <Aplra6xarr4rrD l.racrl, I,
trpaB-rrJro 101. Ta6luqa cocraBJrena qepea HalriAbre 8"4b, -: 235', r. e. qepea 7124 qacrc gy"r xna4paura.

flp anlr"ro Aplr a6xaru Ar.s Bbrur,rcreulrn i a6nur{br crrHycoB
ranoBo : <[.(n a4rlaru 

^rrglbrp^e^]^ 
cr{,Hyca, Bbrrrr4creHu},re B MrrHy-

TlI A.yjy, ggr.u 221, ??!,??2, 2tg, 215,2r0,205, !99, !g\,
lB3,_17.4, 164, I54, I43, l3t, rlg, 106; 93,',79, 65, S\,3i"
22,7>> l-racrs I, npanuro 101 . l{na yrna 3.45' :22E,rrb in"
BHarreHue [plrHr.rMallocr, aa "R sin c,, Bropoe BHaqeHne Apua6_
xara .rroJry_aral, npr.r6anJrfl.fl K nepnoMy 224,, rperr.e siraoe_
urae Apna6xara noryqan, upu6annas"222, Ho iroporry soa_
qeHtrrro, r{ T. A. 3ur paaHocrr4 Mo}r{Eo 6rrno uarlru oo 4opory"rreAplra6xarrr, Horopafl nprrBeAerra Bbrme.

Ta6nr,rqa cr.rHycoB s 6orr,rxefi qacrr4 BepHa Ao trocJreArrero
BFraHa. flocregyrorql4e yr{eHr,re nprdBeJrrr erqe 6oree rocHbre
BrraqeHtrrrr crrryca, a Bxacnapa II srrs[crran ra6luqy cr{Hy_
con uepea 1".

IIo eroft ra6.rraqe JrerHo Br,rrrrrcrr.rrb BlraareHrr.fl r4 crrHyca_
Bepcyca, r. e. "R -.R cos a; AJrrr eroro HaAo r.ra 3 438-srr_qecrl B o6parnolr nopflAne BrraqeHr{fl cr4}ryca,

Apua6xara tr Apyrue un4r.rficxrae xfareMarrrnrr rurpoxo
I{CIrOJrbS0BaJrtrr rerrb, or6pacnrnaeuyxr Beprr4fiaJrr,ur,rM ruec-
T9M - ruoMorroM, AJrfl otrpeAelrenrrfl Bhrcor ra paccroanlrft,
Hecnontxo nogo6unrx [paBr4Jr lr Ba,qaq paeo6paunr 

" "aor"r_plrqecfioM paaAeJre. 0ro npegnocxrrrrrJro BBeAer{ue raHreHca
I4 ROTAIIIEFICA, KOTOPbIE N IX B. BBEJ]II MATEMATIIKI{ APA6Ofi.
BbrqHhrx crpaH; ncrar[, arr{ Syuxqulr Hocr4Jrr4 HaBBaHr4fl
((TEHIID.

Acr:pouountr

Ocno sunrxl rlcrorrHuxoM cn egenlrii o p aaBrrrrlrr acTpouoMtrr{
n tr4ugulr Ao arrox[ Apua6xaru flBJrflrorcfl cr{AAxaHTr,r. 3ru co-
quHerrrrg, cyrqecTBoBaBrrrr4e B nflTr{ pa3JrrrqEbrx peAaHrlr{flx,
olrrcaHbr u [Byqeubr Bapaxaur.rxlrpofr n ero rpaxTare <flauqa-
cr{[Axarrrr4na>. B perra co cr aB JreHrr.fi B cex crlA4xarlT Aarr.rpyer-
cs III-IV BB. H. a. I{a rrpor.E?fieurra Arrr{reJrr,Horo Bpe}reHr{
OHII UByqaJIUCb, ItOMMeI{TI,IpOBaJII4CL, AOIIOJIILflJII{Cb, IIepepa-
6arr'rearl4cr. I4ccregonareJrlr troJIararor, rrro r{crorrHr4xoM oA-
noit ue Hr.rx - <ilayllrcrr-cr{AAxarlrbrD coqrrrreHr{e rpeqecnoro
acrponoMa r{ acrpoJrora llayloca (flaua) lrg AnencauApur.
3r a cuAAxar{ra coAep}rrur upra6.rrlrrxe}rrlbre np aBr{Jr a oflpeAe Jre-
Hr4fl rtoopAr,rnar reorpa$r4rrecnr.rx nyHKroB r4 cBerrrJr na ne6ec-
uofi c{epe, Aaer upocrefinrr.re cnoco6lr nrr.r[cnenlrg earlrenraft.
Haananue <Pouaxa-cnAAxaHraD raxlr{e roBopr{r o BoaMo}fiHoM
aJrJrrdrrrrcrrrqecnolr BJrrrrurrrr (Poua - Plru),

I{au6o.nrrruir r4rrrepec npeAcraBrrfler <<Cypr,x-cra44xarr-
TaD - Coqr4Helrr{e, ChIIpaBIrree ucltJIroqIITeJII,Ho Ba]HHyro poJlb
B rrcroprrr{ nugraftcHofr acrpor{oMr4rr. 3ra cu44xanTa rreoArro-
KpaTIIO KOMMeIITI4pOBaJIaCb MIIOIIINII{ aCTpOIIOMaMI4, B TOM
qrrcJre n Apua6xarofi, ra coxpaHr4Jracr, B HeoxoJrr,Hrrx peAax-
qrrfix. Oua cocrolrr na t4 paBAeJroB, B noropbrx paccMarpr{-
BaroTc.s Botrpocbr, cBflSarrHhre c oIIpeAeJreHr{eM BpeMeHrr rr
I(OOpArrHaT He6ecHhrx TeJr, ABr4?rreHr.reM rrJrarreT, c JryrrHbrMII r{
corHerrHbIMI{ 3 aTMelrrrfl Mr4, H axoil{AeHl{eM orHocI{TeJIbHOTO trO-
JloxteHrirfl rrJraHer lr cosnea4uft, olrdcauueM acrpoHoMuqecnr{x
upr6opon rr r{HcrpyMer{roB, c HenoropbrMr4 reorpa{lruecxrrMr{
rupo6nenralrn.

B {o punpon aHr,r[ HayqHo ro cogepxtar{rr.rr cr,rAAxaHr Hapfl Ay
c gpenueft rau4uficxoit rpa4lullrefr orrpeAeJrerrHyro poJrb cbrrpa-
Jta oJrJlr{Hr4crl4uecnar Hayr(a. l4nAuilr(rr 6r,r.nu BnaHoMr,r HaH c
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AOtrTOJreMeeBcKrrMr{ MeTo[aMrr opToioHaJrLEoro IIpoeKTl{pr)r'r
rrgfl, Taft r{ c reopr{;lMl{ ABI{}r{eHI4tr CoJrHqa, Jlyurr tT rlJratt('r,
IraJlollieHHbll\{rr B <AnMarecrel Ilrolernen (II n.). Pt-'tttcttrr,'
acrpoHoMl,Iqecnrrx BaAaq 6rrno ocrroBarlo Ha rlpuMelletttrrr
trptrHqlrlroB rHoMoHr{nI[. fltolron - ero Beprrrr(aJrr'Irr,rft uittt"r
uocronnuoft [rI{HbI; corJracHo <cypr'a-cugAxa}lre)) Ir AitHIIl,l rr

Eupynu, ero [Jrrrna cocraBJlfler 12 uantqer. tr4.euepalacl,

AJrzr{a or6pacnrnaeN{oft rHoN{oHor\[ TeHr{? Koropa.fl r{3Mel{flercrt
B Teqelrr4e AH.fl B SaBuCI4XIOCTLI OT BbICOTT'I cOlnqa. v'lcultro o

TeHr{ fHoMo}ra ilocB.frtrleHa oArra I43 rJIaB <Jln,]Ianaur> Dxacxil
pr'r II [361. lnortos Ir ero rerlb rlurypupyer r'I Bo ]IHorI'Ix ail
Aaqax rprrrorroMerplru. a;unHrrcrllqecHl{e iKe }IeroAl;I pellle-
HU.fl TpeyroJIE,HUnOB n ltngmtr I:Ie rIpIrBI{JrIrcb.

B cs,flel{ c rrocraHoBnofr acrpouoxlnqecnrtx aa4a-l uugufiqr'r
uptrrxrfl K r]or{.frrr[ro synxqlrouanr'uoli SaBrICIrMoCTu Me]I{Ay
BeJIlquHaM[. B acrponoMurrecR[x coqltHeHu.flx oltrl noJrrrSo-
BaJrr{cb AByMfl cuoco6anra BaAarll{fl $ylrrquu: rpa$uarecK[M,
ocHo B aHr{oM rra MeroAa x rHoMor'IrrHrr, rr rpltroHoMeTpr4qecHr{M.
O6a cnoco6a rrMeror Br{A cJroBecHblX pacqerHblx trpaBI{Jt, o6trq-
EO COCTaBJrerrrrbrx B CTrrXaX. B ueHOrOprrX CJIyqaflX CJTOBeCHbIe

penoMerrAaqr{rr Aotro Jrrrfl Jrr{cb r a6luqantn.
B cooreercrBl{n c yqeulreM crr[Axarrt Apuadxara npeAcraB-

r.sn Seurro B Brr[e HeTIoABI{Eitroit c$epr'I, qerirp Horopoft coa-
traAaer c BcereHHoft. Orr ilIIIIIer: <3enua.s c{epa, 6y4yuu co-
Beprnesuo npyrnofi, pacrroJrolfiena B qel{rpe Bcelenucii, n
cepegrrue Hpyra coanea;1uii, oHpylneHHan op6uraulr nrrauer...))
l.racrb IV, upannno 6]. O6 aro]I E{e oH rllrilIer n tt vacru III,
trpaBrrJle t5: <... 3eur.s pacrloJrolKeHa B L\elirpe Bce"neHuoi'i...r>.
Coaneaglrn BMecre c Co.nnqeu ri JIyrroft n ltpvrll[II{..["rrarteramlr
lBrrraroTcfl c BocToKa Ha SarraA, co]lepruafl uoJlnblfi otlopoT 3a
o[rrrr AeHr,, <fll anernr, ABr{r a.fl cb p aB}roN{etr)Ho, [up o xoA.st oAuo
r{ To H{e paccro.flrrrre xarx[rrfi Aerrb] Ha cBorrx op6nrax...>
lsacrr III, upanuno 12]. I{arHgarr nJraHera, rlaxoAtrcb rra paB-
rr4rrEoM paccroflHrrr{ or 3ennu, rrMeer cBoro co6crBe}rlyrc op-
6ury, Horopyro oHa trpoxo[rrr aa paaJr[truoe BpeNI.fl: <Jlyua,
6y4yvu Htrrxte, trpoxo4rrr cBoro r\,raJlerrrnyrc op6nry aa fioporxoe
Bper{ff; Carypn, 6y4yur.r BbIrIre Bcex [pyrrlx, npoxoArrr cBoro
6orr,myro op6ury Ba 6oree AJrureJrEHoe BpeMflD [uacrr' III,
trpaBrlJro 131. ,{anee Aplra6xara Ba}Iealaer: <Fllrme coanea4nit
pactroJro)fieHrr Carypu, Ioruirep, Mapc, Cornrie, Beuepa, lVlep-
xypufr u Jlyna, a HI{}He ux naxolu{rcx 3enra, pacrloJroxierrnatr
B qer{rpe Beenesnofi...) l.racrr III, npannno 15].

Apua6xa'ra yI{aBbrBaer: <Snarur BoArraxa lJlsenaAuarr, s

rrpyrel l{BBe0rrlbr KaK x,IaJlbre B MaJroM Rpyfe rn donltllue a

6o.nrmolr fipyre. TaNrxe rpaAycbr r{ Mr{Hyrbr .flBJIflIOrCfl OAIII{II

n reM )rre qrlcJroM Ha pa3rtrqpr'rx op6-nr1x) [saor], III, upaull'no

1 41.
B csoeM [BrrE(eIrI{rI c 3atraAa Ha Bocron rrJrallerbr Ka}Hyrctr

ABr{F{ylu,nMuc.fl c paBJI[qHbIM[ cnop^ocrflMlr. tr4norga Irx ABI4-

Eterrrre Ka}fi eTc.fr Aalne IIotrfl rnuru. <cyptfl -cr{AAXar{Ta)) OtrIICbI-

Baer errr [Bl{}I{errllfl flJraHer cJreAylou,rrMrr cJroBaMI{: <<fdeuxe-

rrrre rlJrarrer Molner 6r,rrr, gocbiul4 Br{AoB: o6patnoe, HeM}Ioro

o6paruoe, uoneporluoer lIeAJIeIrlIoe' oqenb MeAJIeHIroe' paBrlg-

*u^prro", o ,uHti," 6r,rctpoe r{ o'reur, 6r'rc'r'poe> [79, rnana II,
upaunno l2l.

Zn

*

I

t

t

Puc. 9

He6ecuyro c$epy Apna6xara npelcraBJr.fler c"rlc/{ylou{1lll

o6p ason : o"ncct,a.* Jlt{Htr{fl , npo xoi{ff rr{arr uepeS rrr a 3 r ra6tr ro4a-

""io, oapaaexaer nc6ecrryio c{epy }t iiB}'x rorrnilr : rs tt.tntre Z
u nagnpe Z' . Ih.tttv;ocrb, npoxol{t{qafi uepea rraSlloAarc'rttI
trepfleH[IlHyJrflpno (irnecuoft Jrlrrr]lr{ rr ilepeceHiiroru,afl rre5ec-

uy'ro csepy tro 6o"tltruorny Kpyry NESW, ecrb lle6ecllr'rfi ro-
prr Bor{r. lo prl eorrt rtp o xoArrr qepea rr_erblp e o clloBlrbro- 

-lo^-r_tj]{

"$.prr 
cen6p, rocroH, ror, 3atra[. Eoli,ruoii ttpyt NZS'Z',

opo"oqrtt{td.tapat roqnlr ceBep' ror, selrrtT r{ EaApIp,-. rre6ec-

"itft rrreptnuan; 6olnruofi Hpyr EZWZ', trpoxo4fl[{'r1ft uepes

TOIIKU BOCTOIT? BAITAA? 3EI{trdT' IIAAIIP'- UEPNNTft BEPTI{KAJI'

Eo.rrr'uroft xpyr QELW *- ue6ecnr'rft axuatop, P - cesep-
nnfi uonroc, F' '-- roiliHr,Ift rroJlroc. Vrloroe paccrotlrlre rro-

Jrroca or lopl,ISoltra paBuo rlrllpore q' Ha Koropofi nax-ogurcl
ua6;rroAare.nr,. Orio paBuo SeHurrloMy paccro.rlHrrro 90" - cp

Toqnrr Q, n noropofr ue6ecnr,rfi eKBarop Irepccoltaer NIepu/IIIaIi'

cyrou.troe ABI{}rteHI{e IrJtaIleT U coancelr,ril ill)(}rrcxoAI{T IIO Ma-

JILIM KpyIaM, IIapaJlJIe'lIbltIJXI ilItIJiIlI0[)y'
ot



<l4neercs npyr, lnpoxognrquii qepea roqnn] eocrorn rr

BaIraAa, r,r 4pyroii xpyr, lnpoxogrrquii arepea rorrnul cenepa rr
rora,- trtrr[rer Aplra6xara.- O6a oHrr npoxoArrr arepea BeH[r
rr HaArrp. I4ueercs ropr4tsolrraJrr,ur,rft Hpyr - ropr{souT, rra4
Koropr,rNr ne6ecur,re reJIa BocxoArrr r{ BaxoAflr. Jhanug Bocron -3atraA, rrtrlJurfr ceBep - rcr 14 rreprreHAtrKyJrflp, rrpoBeAer{-
nrrft or BeHr{Ta K HaArrpy, trepecenarorcfl B Toqne, rAe Haxo-
Avrrcfl" Ha6rro4areilb) lqacrr, IV, upanula IB-201.

<,Itpy", noroptrft trepecenaer roqrr4 Bocrona rr BarraAa rd

ABe rosnu rra Meprr4rraHe, lpacuororxennr,re] Br,rure r{ Hr4}Ke
roprl BoHra ua B eJrrlqr{Hy rrrr.rp orr,r [ruecr a] n a6rro,qenu.rr, H a Br,r-
Baercfl yrrlrar{AaJra. Ha arou Kpyre rraMepflercfl yBeil[qeHr4e
r4 yMeHbrueur{e Arrfl u Horr[)) l.racrr IV, rpanuno 191. B arou
rrpaBr{Jre otrpeAeJrflrorc.E Bocroqrrblfi u aauagurrft uaconnre Hpy-
rr4r, ItoTopbre npoxoAflT qepes floJlroca. Hatr6onnruuft nurepec
rra Hrrx trpe4craBJr.rrer rtrecruaracosofi Kpyr, tra ftoropoM, cor-
JIacHo Apraa6xare, I{BMepflercfl yBeruqeH[e r{ yMenF,rueur{e
Arrs.

Apua6xara ranxre nprrBogr4T BrraqeHr{e HaHJroHa anJrrrl-
Tr{Kr{ n aHBaropy (<uara6o;rr,uree cnJroneHrae>) e : 24' (conpe-
MeHHoe BHaseHue 23" 27'). {nr oupe4eJrerrrrfl KoopAr4nar
ne6ecr*,rr rer uu4nfi qr,r yuorpe6nfl Jrrr roprraoHraJrr,Hyro, aKB a-
Topr,raJrbrryrc rr ar(JrtrtrTrrqecnyro cr{creMbr RoopAr[]rar. B ropu-
aoHranrnofi crrcTeMe BLIcora rdJrrr BeHrrrlroe paccroflIrrre onpe-
AeJrrrJrl{cb aHaJrorflquo roMy, KaK aro AeJraercn n conpetreunofi
acTpoIIoMIIII, HO aSrrMyT OTCTII4TbIB aJrC,fI OT ITepBOIO BepTr4KaJr a
rrJII4 or socroqgoft I4JII{ BatraArroft ro.rH[ ropr43olrra, .rro6rr ou
He lrpeBbrrrran 90", ftpyr aarrMyra, ]raabrBaeMr,rft gpuulran4ana,
onpeAeJr.flerca Apua6xaroft cregyrcrqr{M o6paaou: <Bepur-
Harnnr,rii Kpyr, Koroprrii upoxo4r,rr qepe3 Mecro, rAe HaxoAr{r-
ca ua6nrogareJrb r{ rrJraHery, HaBbrBaercfl Apr{HMar{AaJra..,D
lsacrb IV, npanruo 2ll.

B ann aropraan ruofr cr4creMe AByM.fl Ko o pAr4HaraMr4 fl B Jr.fl ror-
ctr cr(Jlouerrtre, viltt HpaHrrr (yrronoe paccroflrrrre 6 cseruna
or aHBaropa) n nocxolxAerr[e, orcrrr.rrbrBaeMoe tro Kpyry afiBa-
ropa, B anflulr[rrecnofi cucrelre rroJroir{enr{e reJra olpeAeJr,rr-
ercg ee runporofi r.r DnJrr4trTusecxofr golrorofi 1,, uauepaelroft
or Henoropoft {lrHcnponar{Hoft Tosxlr Ha anJ]rrnrrrne, HatrprrMep
TOqHrr BeceHHero p aBrroAeHcrB]1rfl, y . Mwl.ttfi,cv.we acTpoi{oMbr
BLIqlrCIE.ilU U UaCOnOfi yrOn.

Itorga Connqe HaxoArrrcfl B rorrxax paBHo4eHcrBrrfl B Ha-
qare coaBea4uft Onua lr Becon, ero BeHr4rHoe paccro.rrrrrre B

MepuAr4arre paBrro urrpore rlrecra, B KoropoM HaxoAr{rc.fl rra-

6lrogare.nr'. Eto .nerxo onpeAeJltrerc,rl IrBMepeurreM paBEo[eH-
crnennofi renm AH, or6pacr'reaeMoft rHoMoHov OA. flycrr,

OA: g, AE: S",OH:h, rorAa h-{V+ 52.
Illupora q fi [otroJrlreulre Iur{portr Ao 90' : 90 - q orpe-

AeJrflrorc.fr uo $oplrylau
R't,Rsino:-=4.' V c'+sz

fisin(90- Q): ffi,
orKyAa

S,:

Cnuyc ur{porbr B aroM cryqae Apua6xara HaBbIBaer (paBHo-

[errcrBeErrblM cl[]rycoM)). Atlg rro6oro cKJIoHeIrrrJr 6, cneru;ra
n cenepuoft qacrlr ne6ecnoft c{epu uJrll 62 B Io}KI{oft qacrtr ero
seHr4rHoe paccro.EHrre B MepI4AI{ase zrw zronpege'I'nerc.E cJre-

nyrcrqr.IM o6paaolr:

RsinZl:+, RsinZ2: # ,

rAe iS1, S, - reurt u hr, h, - coorBercrByrotql4e rrrflorel{yBbr
rpeyro.nrulrxon AOHrut AOH* tr42 puc. {0 rayeeu I : Z, *
* 6r; Q : Zz * 6r. TaHuu o6Pasou, I : Z * 6'

Orcrc[a Mo]nuo cAeJrarb Saxrroqeul'{e' qro cKJroI{eElIe

Conuqa Molr{er 6nrru gaftAerro rro ilIrpore Mecra rr seHrrrrroMy
paccro.fiHrrro B Mepl4[rraHe. AHaror[srtbrM o6paaou Mo]I{}ro

otrpeAeJII{Tl <ua[6orbilree cKJroHeHI4e))' T. e. BeJrrrql{Iry rraRJro-

Ha sr(Jrrrtrrultu. B <<Cypr,e-clrgAxaureD [79, rnasa II, npanlrno
28l npuneqeHo coorrrolreHl{e Me}fiAy cmJrorreHr{eM, 4onroroft lr
EaHJrorroM DKJIrrtrTr4KIlI : <Cuuyc nall6onr'mero cnJroHel{r{.fi ecrb
L 397 , rra aro cJle4yer yMlrolr{trrb lro6ofi crrHyc Ir paaAeJlr{rt,

Ira paAr{yc; Ayra, coorBercrByroq,a.E pesyJrbrary, 6y4er cKJro-

HEIII4EM)).
Corracuo Exacnape I I44, rJIaBa III, npaalrno 61, uo

[aunofi aKruururrecKoft AoJrrore cBerrrJTa Mo]r{Ho onpeAeJlrrrr,
EIO CI(JIOHEIII{E:

1397. fi sin l, r? sin e' .R sin l,fisrno:----7--:--E 
--,

rAe 6 - cKJroI{eHIre Connqa, t - HanJrorr aHJrI4IrrI{r(n, paB-

wrfr.24o,.R sin e :1397',1, - Ao'lrrora Connqa, /? - pa-

Arryc ne6ecsoit cSepr,I, noropr'rfi I4lrArrficKlle acrpoIroMI,I

9b



cqrrraJrl{ panrlbrlr 3438. 3'ly tiropny;ry Jrcrno noJryvr,rrb c rlo
r\{onll,rcl npocreliruux reoMerp[qecrlrx npco6paaonaulrft, r,rc-
xo;1r rra csoftcre crfepnuecnoro rpeyroJlrrnuna. llycrb rr& prlo.
tt yX4Q - axBarop, v5'c - ar{Jrtrrurnna, S -- Co;rnqe, vS :: l" - AoJrrora Connqa (enlunru-recnax), SvM : CQ : e -
_ 4z ?

R/

,r

1l

1)

Puc. 10 Puc..I1 Puc.12

flpanraro AJr.rI ee Haxolrt[eHl{g uuAutcnlle y qc}-tll'l () I I ( )'rl .y 
tl i l -

'nrn c,ie4yuqrau o6paaou' FIa puc. 72 11 - ro'txa lrooxo/lir
oBeTIrJra rra DKJrr{trTI{t\e yHC, 1' - TOrrKa BeceHHelo paItIt()-

Jler,rcrBrrrl, yEQ - DKBarop, E - ro'rxa BocroKa. Paauocrt'
Bocxomrenufr, FE ecrb paauocrr' IIelr{Ay HaKJroHIrbIM Boc-

xoE(,qeHneM vE u upxubrM Bocxox{[eHlreM v/ rosHr H. FE
TaKlr{e paBHa Ayte HG rrJrr,r yrJry HBG, rtoropr,rfi upegcraBJrr{er

co6oft pasuoctr B qacax Bocxoll{AeHrrfi Connqa Ha ropl{3oHre
I4 rra urecTr{qacoBoM Kpyre.

Ha puc. 13 n t4 NES - roplrsolrr' EQ - snBarop' P -
rroJrroc," Z - Belrur, HGR - cyro'lrrnfi Hpyr Co;ruqa rrJrl{

BBeBAF,r, PGE - rteorltqacoaoft Hpyr, IPOH paBelr rrrupore
Mecra q n IROQ : IBRO - cnrlouenne CorHr{a rr sBeBAhr

6. fiuyrun BaE{HbIMI{ aJreMeHraNrI{ B sroM trocrpoeHmrr .flBJr.s-

rorc.s paAlryc RB cyrotrHoro Hpyra' Koropbrl4 HaSLIBaeTc.fl
(ArreBHbrM paAlrycoM), r{ orpesoK AlraMerpa ruecTl{rracoBoro
npyra. Sroi orpeaox rraabrBaerctr (seMHbIM 

^cr{HycoMD.. 
C.ireAo-

nirenr,uo, <<4nenuofi paAl{yc) BR : rR cos 6, <aerruofi cr{HycD

AB : OB tg g : -R sin 6'1,g rp. Paanocrb Bocxo)nAeHrfr Aa'
r4aMep.rreMyro yriroM HBG, HaxoAIlM r{3 coorl{oilIeHrr.rl

^ R.IIK R.AB R.fisin6'tqq
f{ Silr AU : --i;i-t- : --6-:::-T-

-BH 
BR R cos 0

: fi tg 6'tg,p

& 'i I

I

I

I

.R sin Ac, : IPa4nyc.3euroft cnuyc

.{neeuoft paAlryc
Puc.13

AT
Puc. 15

rranJrou axJrlrrrrlrnr{, SII,I :6 - cxnoneuue Connqa; rpeyroJrb_
unxw COK m Snm -- uo4o6nr,r. CnegonareJrbrro, #:#,
r"r *:il9 - 

E sfn e 
, orr{yAa.R sin 0 - 

,? sin e:fi sin l.
It sin l, R ' 

vr rrr Aq z( rlr v 
- 

----7--.<Paenocrr BocxoluAenrrfi), lrnlr nypuu"arrrJ4ua> Aa, Hax
rraai,rBaJrr,r ero uoBlrie e apa6otar,r.ruoii nureparype, _ sro
Ayra cyrorrHoro Hpyla Co,lurla s{c}i{Ay ropr,rBorrroM r{ }ripyroM
cnJIoI{ellllfl, IrpoxoAtrlqi{$,l qepeS TOllRII BOCTOKa II BatraAa.
Itpoue roro, oua orrpe/{eJrr{ercf rr HaH paanocrr, nocxolri4eulrft
n <upxnofi> (upauoe Bocxoxr[eHrre) ra craH.uouuoft> 

"6epu"(nannonnoe aocxorx4enue), T. e'. Melr{Ay Bocxo}fiAe}rr{eM
cBerlrJra Ha aKBarope (cp : 0) r.r elo RooxoinAeHr{eM ua gauuofi
rurporc (:p * 0).

96

flpanuno Apua6xartr AJr.E lraxolxAeHrrfl rrptrMoro Bocxoln-
EeHr{fl 3r-rar(oB soAr{aKa raKoBO (plrc. 15): <Vurrornr' [HeBrroft
paArryc Rpyla Hau6orr'trIero cr(JrolreHlrfl rIa cilHyc rpe6yelr-oro
srraHa soAIIaKa I1 pasAeJrrr ua paArlyc AHeBIroro Kpyra rpe6ye-
Moro Brrana Bo4rrara. Peaynr'rar 6y4er panen trp.rlMoMy Boc-

xo)fiAerrr{rc rpe6yeuoro SIraHa Haqrrllafl c OsHa)) ['racrl IV,
upanrano 251 .

B o<irrose reopr{x ABr4}r{eur{.fl He6ecHbrx reJr B lruAlrftcnoft
acrporroMrlr{ Jre}nar eHcqelrrprlqecHa.fl rr an[qrrnJlr{qecKatr Mo-
ge;ru. l3nepBr'Ie rrontrrr{.rl aKcrIeI{Tp a rr anI{qI{Kra Bcrpesarorc.fl
y rpe.teonoro Marellaruna Arorilourlx Ileprcnoro (III n..uo
it. a.;, a rrorlflrrle DlrrqlrnJra Bcrperrarorc.fl eq,e paHee' y fc-
panrrrrAa Ilonurftcnoro (IV B. Ao Ir. a.). Bo II s. no H. E. rpe-
.recnuft acrpolroNr fnnuapx paapa6oran reoprrro ABrr?fierru.fl
Coruqa, ocrroBbrBatlcb Ha troH.flrl{I{ or{crtreurpa' r{ reopllro ABtr-
inenr{ro Jlynr,r, I{cxo/Ifl na npocroii i,lrullunilllrlecltoii Mo/{eJIrl.

ljo II B. Fl' 3" arlcltLli.rrr4prllicnuii Y'I€sLIi:i fl'rolelteit, [cxoA'rl



r43 srrr4rlr{RJrl{qecHoft r{ 3r{cqerrrpr4r{ecKofi fr4rr.ore8, paSpa6o'r.ir, r

rr Teop[rc [Br4?rteHr{.fl rrJrar{eT. co.ruHeHuq llruuapxa tr{38ec1,il t,r

B OTpbIBHaX, rroSToMy ocHoBII6Il\[ I{CTOqHIrItoM [JLfi lrSyrrelilt,r
TEOPI{U ABII}fiEHI{,fl COIrrrlA, JTYUTT I4 IIJIAHET B sJIJ]trII{I4CTtr,III()
cHoit nayne flBJrtrerctt <Aluarecr) flrotreue.n.

Cyqnoct, sncr{eHrplrqecnoft ra upocroft anlrqlrxnnuecHoii
MoAeJreii cocror{r B cJreAyroqeu [26]: nycrb r{a pr4c. 16ro-rHa
O - rtaa Ha6ilroAarer.fi, Toqna, Koropa.fl, rro npeAoraBJreHtrrl()
rpeqecxr4x ra r,rugufrcxux acrpoHoMoB, fltsJrflercr qeHrpoM Mr,r*
pa rr qeHTpoM^ onpylnHocru BrlAr4Moro ABr{ffieHran Coruqa _
SKJrrrtrrrrKr{. corlacrro upocroit aKcr{eHrpllqecfioft MoAeJrrr,

AI

I)aBHolrepno nepeMerqaercg fio 6onr,nrouy Kpyry - ,rlcrlrrr-
polrry - c r{errrpoM B rosne O. B upocreiA:tleM c.rryuao l1o(rrr-
pelrroM .stsJr.rrercfl axJrrrrrrr{Ka. IJepannolreprrocrb ABu}rieln{rr
Cornqa cJre4yer rla ero paBrr4qHr,IX uo;roirterurft ]ra onur1r.rrrJro
upr{ [Br4]fierrr{rr arrr{r-{r4HJra tro 4eSepeury. }tr,rue],rarlrqecHalr
cuequ{uHa Drrrx rroAeJreit cocronr B cJre4yroil{eu: Srarypa
O'C'CO Ha puc. lti upe4craBJrfler co6ofi ilrapHrrprrbrft rrerbr-
pexyroJrbrrr{x, noropr,rfr Morfier Bparrlarbcfl Boxpyr OO' -oKcrlerrrpr{cr,Irera cBertrrJra, coxpaH.Efl 4opuy napaJr.rreJro-
rpaMMa. A6conrtrrnoc ABr4)r{errue orpeBKa CC', r. e . cro lIBr{-
lKeHr{e B rrJrocKocTr4 qepTei{a orHocr4TeJrbrro rrerroABtlinrrbrx
ocefi, cBotrwrctr K nocrylareJrbrror,ry [epeNrerr{eHr{rc (aneno
CC' ncer:ga ocraHerc.a ilapaJrJreJrr,rrbrM BBerry OO'). B AalrrroM
cryqae oro ABrrE{eHue 6y4et KpyroBbrM, r. e. Bce rosnu or-
peana CC' owrmyr celreficrao oArrHaxoBhrx onpylfiHocrefr,
r{eHrphr Roropbrx 6ylyr Jre}Har}, Ha OO' .

Ecrra nplrueHr,rrb reopeMy KrlrreMarunr4 o trape npaqenufi
rt ABr{Etelrr4ro ue6ecnrrx reJr, To rr3 Hee cJle,qyer, .lro cucreMa
atrrrqrrnJla lr 4eSepeura trpr{ ycJroBr4r4 paBHr{x r{ trporrrBorro-
JI o?nutlx n p aqerraft DKBTTB aJrer{rrra Dr(cqerrrpr,rvecHofi NroAe Jrr{.
3rn uoAerr.r r4crroJrbaoBaJrr{cr, ann o6r'ncHeHrr.E ABr{}rrerrr,rfl
Co.nHrla u Jlyur,r, xor.rr yx{e 4.nn Jlynr,r oHtrr rre BrroJrrre coorBer-
crBoBaJrlr AaHHbIM ua6nro4eunfi. floarorry lrHguficxuo acrpo-
I{oMbr, KaK parree rpearecKl,re, a BrrocJreAcrnlrlr apa6onabrtlrr[re
yseHbre? 4lrlt oSoacneurrfl [Br{Eter{Irfl trJ]arrer Iro.itr,BoBaJrr{cb
ycJt olltlIerrHbrMl{ MoAe Jrf Mr{.

06parqaacr K ABrrlr{eHrlro rrJraHer, Apua6xara rroJrrrByercfl
r{NreHHo ancqeHTpr'rrrecHofi I{ Elr{qr{H,rrrr.recxofr N{oAeJrfrMr{, or-
Meqafl? qro (Bce nlrar{erbl ABlrrarorcfr nprl cBoeNr [cpe4uclrl
ABr{}rerrr{r{ tro lrx op6nralr r4 rrx axcrtreHrpuqecnuM KpyraM or
rrLrnr4r atrcrrA K Bocrony r,r or roqnr,r yaJra H BanaAyD l.racrr III,
rrpaBrrJro 17]. FIa pwc. 16 orpeaor( A'P', coegtlrrxrouquii auo-
refr A' u nepureft P' ancqenrpnvecnoft op6urr,r, ecrb Jrr{Hr{rr
anclrA. To.rHa yaJra - aro rorrna rrepecerreurrfl op6r4rbr rrila-
Herbr c aHrurnrraHofi. f{,aree Apna6xara coo6qaer, qro ((anc-
rlenrprqecxnfi Hpyr nam4oit r"rraHerbr paBerr op6ure, tro Ro-
ro p oit ABr{}r{erc.rr cpeArrfl rr rrJr auera. I{eurp axcr{eurptrqecnoro
Kpyra HaxoAlrrcs Brre qerrrpa Seutn> l.racrb III, upanrano tB] .

<Paccrosune lrc?nAy rlerrrpox,r Seullr ra qeHrpoNr ancr{enr-
pnqecnoro fipyra paBHo paAr{ycy Dnr{rlrdnJra. Ilnauerr,r Aen-
lnyrcfl B r4x cpeArreM ABr{HeHrrrr tro afirrqflH,rraM) luacrr, III,
npaBr{Jro 191 . <SnuqunJrbr ABr4}nyrcfl R Bocro}ry or Jrr{Hrrr{ arr-
crlrA rr H sanaAy or TorrH[ yala. cpc4rrnrr rrJraHera, pacfio-

Puc.16 Puc. 17

rrep aBrroMepHo crb Br{ArrL{o ro llBr{inerrr4.s Connqa o6,n ncn ser c fr,
TeM, qro orro ABrrlr{ercrr paBrroMepuo (<cpc4uee ABrr}r{eur4eD),
Ho rre rro aKJrr4[TJ.rRe, a rro uenoropoMy noo6paniaelrouy
ancqeurplrqecnoMy or]rocrlreJrE,no aroft roqnfi npyry c rIeHT-
pow O'. Tor4a noo6paxaemhrM paBHr,rM uepeuenlinnxu Coln-
I{a 3a paBHhre rrpoNre}r{yrKr{ BpeMeHrr tro aHcr{errTp[qecKoMy
fipyry - DKcrleurpy 6ylyr coorBercrBoBarb HepaBrrbre vtc-
l'r4rrHbre nepeMerqeur{fl tro onJrr4[Trlne. .(eraxreuue ero Ha]fi erc.E
6onee 6r,rcrpbrM Ha yqacrne anJrr4rrrr{nr4, p acrro Jro}r{errnolr 6ru-

'r{e 
K encr{eHrpy, u 6oree lre4reHHbrM Ha ee ilporr[BorroJro]r{HoM

yqacrRe. Korga reJro nepeMeqaerctr tro ar(Jrr{trTr{xe or A x C,
To Ha encrleHTpr4necnox,r Hpyre ouo rrepeMecTtrrct{ or A' x C' .
Ha plrc. 17, cornacuo upocroft aulrrqr,rxrur.recnofi ,rranoreae,
HepaBHoMepuoe ABr{EreHre Connrqa C' o6,nscng.ercfl TeM, qro
oHo ABr{?r{eTcfl patsrroMepHo rro MaJroMy Kpyry - 3trr,rr{r4nJry _
c r{cHrpoM B roqxe C paglryca CC' , y.oropr,rft s cnom oqepe[b
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fio)r{eHHarr IIa cBoeft op6ure, fro,flilJrfleTc.s B r{eHrpe cBu0r,,
atrrrr{trRJraD [sacrr, III, rpanuro 21]. <lllarrera trpr{ cBoeNr y(
KOpeHHOM ABr{}IterltrIr Or Jrr4Hr{Ir atrCrlA Allrr)rierCfr K SaUa/Iy u')
cBoeMy atruqr,rnJry. IIpu cnoeu BaMeAJrerrHoM ABrrlr{eHr{r{ o1'

JrtrHrrrl aucuA orra ABr4?r{eTcrr It BocToRy tro cBoeNry 3trr4r{r{nJryD
[sacrn III, upannno 20].

,{na nr,rvncJrerrrl.fl renu, or6pacrreaeMofi Sennreft r,t.nlt Jfy-
Hoft so BpeM.s BarMeHrrfl Jlyurr, KorAa 3eu,ns onaahrBaercrr
Melr{Ay Connqeu u Jlyuoft, neo6xoAlrnro Brrarb Arrar{erprr coJr-
Eequoro rr JryHr{oro ,qrrcnoB, ArraMerp Selrnn u paccroflrrrla or
Conuqa n Jlynrr [o 3elrnra. B paanuuntrx acrporroMrrrrecnllx
TpaKTarax trpr4BoAqrcfl pasHbre SHaseH[f arux BerI4tr[H.

Oruourenue Ar{aMerpa K coorBercrByroqeMy paccroflr{Irrc
Aaer yrJroBofr gnanerp Connqa luur Iyurr B paAl{auax. C;re-
Ayer orMernrb, qro yrJloBbre Ar{aMerpbr Conuqa u Jlyuu y
unAuftcnux acrpouoMoB trprrMepuo oAHr{ rr re ifie rr trorrr[ coB-
traAaror c coB peMeEHbIMu Brraseu ntrum, 9ro6r'r troryqurb yrro-
Bbre Ar{aMerpbr B Mr{rryrax, Kan cJreAyer na rau4rlftcHl{x acrpo-
HoMuqecnrrx rexcroB, oHrr yMuolr{arorc.rr Ha paAl4yc R : 3438,
BeJu{quny, anBr{BaJrerrrHyro qlrcily Mlrrryr n pagnarle. Tan,
Bxacnapa II upunogur rar(ue BuaseHlr.fi AJJ.rr yrJroRblx Arra-
MerpoB Co;rnqa u Jlyur,r: 32,5' v 32'.

Benrasuubr Ar,raMerpoB Conuqa u Jlynrr BB.flrbI EItn trx
9r{crlellTptrqecKr4x op6ur. Tpe6yercn rrx r{ctrpaBurb [,Irtr v.c-
Tr{HHoro [Brr]r{enr{.rr. 9ry uonpanxy Mo}nHo cAeJrarr,, yMrro}r{rrB
cpeArrrre AIraMerpr,r rla oTHorrreHr{e r{cTrrr{Hof o cyrorruoro ABI{-
xreurrfi Coruqa u Jlyunr K cpeAHeMy cyroqHoMy ABIrHteIuro.
Tar, ecnra vi r n" 6ynyr r{crIrHHbIM r[ cpeArrl4M oyroql{blNlr,I

ABI4ffieHIrflMu Co;ruqa, ,^ ^ v* - I{crrllrrrblrll It cpcAr{I4M cy-
ToqHbrMrr ABrIH{errIrflMu Jlyuu, d,', u cl, - Lrcrtrrnrrbrr,I n cpeA}II{M

Ar{aMerpaMrr Conuqa, ad,^u d^ - ncrnuHbrM I{ cpeAHr{nl AIra-
MerpaMr{ Jlyur'r, To MerfiAy HtrMr{ cytrIecrByror rarlre coorlro"
IUEHI{-E:

-, -ri , r'*d": d4] , di : d*=3 .
td tn

Apua6xara B sacrr IV; upanunax 39, 40 upuno4lrr cJIe-

Ayroql{e trpaBr{Jra Arfl BeJrr4quHr,I rerrl{ 3eunu, nalrepaelroft
BO BpeM.fr SaTMeHr{ft:

.{nnra ae}rsoft Paccrosrne MeH{[y,
resa Cornqelr r Seureri '.{nalrerp

Ha puc. 78 S, E u llI - coorBercrBeHlro {€rlrpht C,onuqa,

Seunn 'rl Jlynr,r: SrS, : d" - nlqre^rp Connrla, EtE, 1
- h - AI{aMerp 3eu;ru, Srrypa C/JIJ2 - raK rIasbIBaeMbII[

u*#y" rnrrto, ES : ftr'i'paccronuue ot Co'nlrqa 4o 3eunu,
EM : R^ | paccrotrnrre or Seunu go Jlyrlr'r, OE : L -

,[uanerp terlr Seunlt ra ryrnoft op6ute:
(,{;rnua aeusorl reun - paccrorrr{c ot JTyuu go Selrnu) X

X,I{naue'rP 3erllr'r

A/

5

A2
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Sz
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Ha nporaxeHr{r4 AJrr.lTerbHoio nepr{oAa BpeMerrr4 6pa.r
N'rarrbr -lrSJlaraJrr4 TaHOfr uu$ o npr{qlrHax aarnrerurfr: 60ru,-u.ryqr,r' ((Harrr,rro* 6eccrreprnn)) _ aMpr{ry, trpr,rHflJrrrcb trI{TLero; xorAa ?+ie ApaHoH Paxy rafinou no4o6pa,ircx x uauarxy ra
upl{Jro?{ir,rJlc.fl R rralre, ro Conuqe r,r Mecnq paao6Jraqr4il, 

""o.B rnene 6or Buruny orceH paxy loJroBy, lro ran KaK aMpr,rra
ycneJra 4orlrra Ao ropJra, ro roJroBa oira"lacr 6""arapriror.
C rex nop roJroBa pixy, rr.rrafl HerraBr4crrr 

" Co""qv'r-fltn_c'flIly' BeqHo rrpecJre/Iyer rtx r4 llpcNrtr or BpeMeHr.r rrbrraerc.E
rrx npo"'lorl4Trr - Ror or rrel'o rrpor4cxoA.sr corHeq'hre trr JrvH-
rrhre Barx,rcrmn [22, c. 30_311j-.

Apna6xara 6nr.rr nepnr,rlr, Kro ororrreJr or raxoro npeAcraB_
JIEIJIl.fl II NPI4]]EJI HAYAIHOE O6t,gCrrEUrrE COIHEAIHI,IX II JIYITHbIX
aarMenrafi. <Jfyna BarMeBaer Coruqe, u Beu.nn 

""o 
t-6"por_

Hofr reHbro BarMeBaer Jlyuy. Horga B KoHr{e r4crr{rruoro JryH_noro r\,rec.flr{a, [r. e. B rroBoJryHr{el, Jlyna, HaxoAflcb n6nis:z
o4uoii r,ra roqex repeceqeur a op6ur lJlyurru Clorrqui, ,*
cJrorr.fler Cornr{e, r.rlr4 Hor4a B Korlrle noros[Hr,r *"""qu, 

-ir. 
u.B rroJrrroJryHueJ, Jlyna BXoArrr B rerrb Belrnu, To Ero ecrr, ce_

peAr{Ha saTMeHtr{.s, Koropoe lpor4cxoArrr rlHorAa Ao, a r{HoIAa
NOCJIE KOHI{A IICTtr{I{HO'O JTYHI.OIO MECflqA I{JII{ IIOJIOBI4HbI ME-
cflr{aD lqacrr, IV, npanuna gZ, ggl .3ra uay-luafl Teoprrfl BbraBaJTa Kpr4rr4qecHyro peaHr{rrrcEpaxuaryutut; n rrrane 2l csoeft 

"r4g;irrru, oH rrrrcarr: <Cpe4r,r
nro4efi ecrb raxr{e, r(orophre AyMaror, qro BarMenln.fl He Br,r3br_Barorcfl loronorl. Oro a6cyp4uoe unenne, u6o aro o"u 

"ii"ii_Baer aarMeHmn, n 6otsrrlrrcrBo rnureneft Mr{pa roBop.flT, qro
raMer{Ho ona BbIBBrBaer I{x. R ne4ax, HOTopbIe ecr6 cJroBo
6olnue, y_B ycr Epaxr,mr ronoprrrcfl, qro lo,,roBa BhrahrBaer Bar_
MeHrrfl, Flalpornn roro, Apr,ra6xa.ia, r4A.s Hafiepenop BceM, r{B
Bp aH{[rJ K ynotr.frrlyrhla,r cBfl rqeHrrbrM cJroB ax,r yrBep]n[aer, arro
BarMeHr4e BbrBr,rBaercrr pe folonoii, a roJrbno Jiyriofi r{ TeHbro

,?:y"."- : : 3rr an.ro pr,r_Ao JrHrHbr trp enp arrrr.b cB o e conporr{B Jre_Hue ooilr,LflrrrrcrBy, m6o nce, cro ecTrr n Be4ax, u <^C"rprrr>u B^(CaMxr4rax)),- tscpHo).
Oco1rtft r{}rrepec BblBblBaror paccy}r{Aenrla Aplra6xamr o

BOSMo'KHOCrra gara;,neHun 3elr.nn. On ronopr.rr: <ItaH rreroBe* B
JroAHe, 4nramyu1eftc.fl BnepeA, Halr{erc.fl lrenognuntru,rM rrpeA_
METOM, ABI,IIAIOqI,IMCfl IIASAA, TAH }IiE TOIIHO UA JIATTNE N"OdU",t
Kalr{eTc.fl HerroABrr}ri}rhrnr coSB e'Arrfl M, ABtlr.arorqr{Mc.fr HaSaA B
BarraAHoM_ranpaBJreHr4[ rro np.sMofr .lnulrr,r> lsacrr IV, upa_unno I]. IIoa4uefrrulre Kou_Merrraropbr r.rlrrepnperrrpoBarra aro
cJre4yrorqr4l,r o6pasol,r. Ila6.rrro4are.ur,, naxo4rrcb ]ra anearope

102

3ennu, npaqarorqefic.fl n Bocrony, Halr{erc.fl Herro,[RllnillbrNl
ue6ecHbrM o6renrorr, ABI{HyqIrMc.a H BalaAy. I{an lrr,r ItI{ArtNt,
perrb rrger o cyrorrrroM BpalqeHr{Ir 3euru. Ero gbrcxaeLlBarllre

Apua6xaru no[BepraJrll Hp]rrI4He He roJlb]to ifipellbl, Ho LI pflll
uoaAnefirurax acrporroN{os. "B HarraJre VI s. ero orrpoBepna"n
Bapaxaulrxrrpa, a s VII n.- Ilpaxlraryura, Koropblfi uuca;l:
<floc,negonarenu Aplra6xarbl roBop.ar, qro 3elurs [Brr]r{erc.s,
a ne6o rroxor4rc.s. Ho g nx olpoBep]rieHue 5r,r;no cKaBa]Io, qro
ecnlr 6r,r ero 6r,rno rar(, To I{.aN{Irrr rr [epeBbfl ynaJlrr 6r,r c Sel,ura>
[4, c. 251t]. 14 Aaree: <Apua6xara rroJraraer, qro qcrhrpe rorl'I
cyrb qerr,rpe paBrrbre AOJII{ araTyp-}orrl; cJrelloBareJlE,tro, efo
Mlrerrrre orJrl{araerctr or r,.r3Jro}KeHnoft Bl,Iile Bepcirlr <Cupnrn>,
a ulreruulnii or,rrrlruroe lrrrerrue - rrporllBrrun. A ror Ilay.rLnca
BacJrylnr{Baer rloxBaJIbI Ba ro, arro oH cAeJraJr, u6o orr He Bcry-
rraer B rrporuBopeqrre c HHr4rofr <clrpurn>>> 14, c. 3281.

Oco6rrfr I{HTepec K aroNly Br,ICn&BLIB&Irnro Apna6xarbr rlpo*
anur Eupynrr, KorAa BrraxoMlrJrc.s c rpyAaxflr un4nfrcHr,rx acr-
poHoMoB, flpunoga cJIoBa Epaxuaryurbl o roM, uto, ecln 5oI
3eNrnq BpalqaJracE,, 3To He MorJro 6r'1 6rrrl B rapx,IoHlrr{ r{ cor-
JracoBarrHocrr4 c (MrrHyraMr4 He6aD (mnuyrarrlr He6ecuoro SHBa-
Topa, Ha3brBaeMbrMrr lrngufiqaulr (BBAoxaMIl), TaK RaH Ha?K-

Aafl ero Mr{Hyra, r. e. 1/60 rpaAyca aroro Rpyra, rpoxoAl{rcrl
Ba BpeM.s oArroro nagoxa), Eupynu roBoprrr: <IJpe4norolutnr,
qro ETo Beplro u Senns coBeplrracr noltmtrl o6opot H lroc'rron.y

aa aro qr4cJro BBAoxoB, HaH coBepr[aer ero trt nc6o, corJlacrro
ero MHeHIIIO, oArraKo, IAe ]fie Irpeil.sTcTBrre rapMolII4I{ r{ col.Jla-
coBanrrocrr{ lnparqeuua 3eurur lr ne6a]? It rouy ?ric Rpanqa-
TeJrbHoe ABulnerrr{e 3elr,;ru HrIcnoJrl,Ko II0 rroporrl.lT acrpotlo-
}'flrtr{, a Bce acTpoHoMl4rlecKue flIlJreHrltr palllto llpoTeKalor B

corJracflr'{ o arr4M ABrr)rteHIre},I>> 14, c.2551. B ro ?I{e Bpeurl x

ApyroM cBoeM rpyAe - <Itanoue Mac'y4a> - Enpyuu or-
pur{aer Bpaqeuue 3eunu, xor.s r{ BAecr, troAqepHl{Baer? aITo

DTo ABr{}HeHrre He fiporuBopequ.no 6rr [pI{HIII,rtraM acrpono-
Mtr{tr{, HO OHO npeACTaBJrrr0rc.s rreBoSMO}I{HbIM rIO ApyrI{M rrpl,r-
rrr{HaM [5, c. 21Bl . 3rr,r uplluurrr,r - Slrauuecnoro cnoftcrea.
flo unennro Ellpyulr, ec;rlr 6r,1 3cr'rns ABuraJracb ran, To or
Hee orcraBano 6r,r Bce, rrro orAeJIeHo or Hee; Jlcrfltqafl rrrrlqa,
rrpegMer, Spourenrmrit Bbrcono K rle6y, llnr,r o6naxo, Br{c.slqee
B BoBAyxe 15, c.272). B ro ixe BpeM.s, KaH orMeqaJlocb Brrlrre'
Apna6xara B cBorrx trpeAcraBJreHil.Ex o crpoeHlrrr rledecHoit
cseprr ncxoAr{T I{B Toro, .rro 3eMJr.fi rronol{Tc.fl B r{eHrpe Bce-
resHofi.

Tannlr oSpaaou, \{oili}ro npeArroJrararb, arro Apua6xara,
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KAH II BCJIEA BA HIII\I ENPYrrrr, CqIITAJI ABI{}ITEIII4E SEIT.NIT r|trI,
MOIItIthIM JI[mb TeOpeTUSeCKn; B OBOI4X irie ,IrpaKTrlqecHil \
pacserax 0H ocTaBaJICtr Ila rorrKe SpeHI{tr HerrolIBr{irtl{oc1.il
Selrnn. Ero paccy;riAerrr{E o BoBMo}ri'ocrr4 [r,r{}Kenlrs Beu.rrrr
Molr{Ho paccnrarpnBarb Rar{ coo6paxeril,rq B rroJrbay orr{ocr{_
TeJrrrroro xapanTepa ABr{}r{eHr4.rr. <llpr 6raroc;roereu[u 6o-
ra,- trtrrcaJI Aplra6xara,- Aparoqei{H},re Barorryn[rrre coH-
poBrrqa lrc:rdunoro rroBHaHIrfi 6r,rnra cnaceH,br Mrroro c troMolr{bro
JroAnrr Moero co6clnenuoro paayMerrLrrr mB oxearra, noroprrfi
cocrorlT r4B trpaBrlJrbHoro rd Jrou{Horo BrraHr.rfl)) lsacrb IV, upa-.
nvr,o 491.

tr4ayuax BBr,rrrrAbr Aplra6rarr,r rr ero rocJre4onarenefi'o cyrn
MupoaAaHr4r, Enpynu orN,reqaer: <CroponnlrHn Apua6xirr,r
roBop.rrr: <Harr 4ocrarosuo Buarb ro rrpoorpaucrBo, noroporo
AOcTIIIaTOT COJrHeqHbIe JIyqI{, I{ IIaM HeT Hy}r{ArrI B TON,I, KyAa
orru He go6r,rparorca, xor.rl 6rr ono 6ruo oueur, BeJrrlno caMo rro
ce6e. To, Ao qero He AocTr{rarcT cojruesnr,re ilyqu, rre Mo}fier
6r,rrr, noenauo qyBcrBeHrrbrM BoctrplrflTldeM, a I{eAocryrruoe
qyBcrny rre Molner 6r,rrl, noaHatto>> 14, c. 2ITl.lVlorrrno roBo-
pr{ru! o nprrBepr{euuocrr{ Aplra6xarnr x {unoco{cHofi urHore
Jror(afl TrrnoB - eAr{HcrBe}rr{oMy {lrn o co$ cxoMy H anp aB Jreur{ro
B rrcroprrrr unguftcxoit o6rqecrneunoft mnrcJru, r{oropoe rroJr-
rrocrr,ro trcHilroqaro r{Aearucrl4necHoe rrcroJrKoBarrue ecrecr-
BerrHbrx flsneuuft. 3ra noauqlrn Apna6xarbr rrartrJra orpa)fie-
HI{e B eIO HayqHLIX KOHqeIIII{flX, B qaCTIIOCTI4 B BhICna8618aHr.r[
o BpaqeHr,rrr 3eunz Bonpyr ceoefi ocrr u B Teopuu coJrueqrrbrx
u JryrrHbrx earNreurft [B].

Cre4yer orMertrTb, qro npurflr(e troABeprJrr{cb uMerrHo
acrpouoMtrrrecnr4e paaAerr{ cosuHeuraa Apna6xarbr, TorAa Kan
MareMarrlqecnafr qacrb, Ere cBtr3alrrrafl c reororlaqecHofi rpa-
4raqlrefi, 6r,rna 6easroBopoqHo rroA4epffiarra ll ilofiyqr4Jra AaJ]L-
sefiuee paaBtrrr{e. Bapaxauuxflpa rr Epaxuaryura rre craJrra
garxe yrorrHarr, npu6nu]fi errrrbre Sopuy.rrrr o6rel,ron nn p aMrtAbr
u c{eprr (uac_rs II, upanuna 6, 7). EpaxMarytrra pasBr4Jr,qarree
Mero4 Aptr a6xarr,r [Jrrr peruenr{q }reorrp e&eJrenrroro yp aBHerrr4rr.

O cy4r6e Apna6xarr,r rocJre 4gg r.* roAa HanrrcaHrrrr
<Apra6xa.rur)) * rraM rruqero He r{BBecruo. <<Mue He ylaJroos
uaftr:lr ulr oguoft Hr{r{rr{ Apua6xarnr,- ilr{caJr Br,rpyuir.-
O ero roqne Bper{r{.rr fl BFraro roJrbr{o tro r{BJro}HeHrro"Epo*-
Maryrrrr,r, c ero cJroB> [4, c. 327).

tri[ nce-ranu ra4en Apna6xarr,r HartrJrr{ cBor{x trplrBepxierr-
qelM trpogonlrtarereft rre roJrbno v Mngtrtr, Ho r{ Ba ee rrpeJIC_
JI AMI{.

Saxnroqenne

Irlrrglr fi cn ax H ayna o KaB aJr a BH aqureJrlrlroe n o sAefi crrBr{e rI a

rrayxy Hr.rraa, crpar{ Brnntnero u Cpegnero Bocrona r Cpeg-
ueft Aann.

Ruecrc c reM rra paBBIITLIe Hayxr4 n Mugvm oHaBanI{ :orlrttt'
rlr{e rpeqccxafl r{ IipeBHeBaBr{JroHcnafl HyJrbrypa. Tax, I}apa-
xaMrrxr{pa nputsoAr{T BHaseHlrfl CIIHo[usecKIIx rleprroAol]
Carypua lr louurepa ra cuuoAuqecHoft 4yru Beuepnt, coBnagaro-
Er{e c BaBr{Jrorrcnuuu. B acrpororuqecnoM rpanrare <flnar,ra-
Alr{araHaD (IIl r.) ynotpe6lnr<rrcr BaBuJloHcnuc rnrrciirrr,rc
r,leroAbr BblrrncirerII,Ifl rrJraHeT,

Oupe4eneunoe BJrrlflrn{e ua ltu[uficHyro acrporro[,II{Io oltil-
Bara rpeqecHaa rrayna. Ha ero 1lKoBr,IBtlrolr, rrAII[)r,r Nrol), tlill]-
Balrrrfl rrenoropr,rx crrAAXau'I'; <-flsaHa) (rilcttccrrirtr), {<l)oltttttit>)
(puucHan, [N{erorcrr B BTIIIy aJIJII'r}Ir,Iolnrr('IcIo{o c'r'parrr'r). ll rr-
guficfiue yaleubre BarrMcrBona"Itl,I pfl/t I'potl(rcttnx ilcl'I)oIIoNtI{-
qecfiIrx repr'rrliiojl --,,Jrurratt --,,r,trtltyrlil"; ,,xopiI" -,r'rilctt,
,,ropocHoIt";,,ttcu4pa" - ?,aIIoNIaJrrlfl";,,11?IiLflMlrtpa" --,,Xop-
[a". B cBocN{ acrpororrlqccltoM cortutletrnl{ <Bpraxar-grxaraHa))
Bap axaunxrrpa trpl{BoArrr rraaBaHl{fl BHaHoB BoAIraHa, HoropHe
TaHlr{e SarrN{crBoBaHr,r rr3 rpeqecHoro 

'Ierrxa 
[23].

Xor-s roaqnoM K paaBrrrrlro lrenoropbrx paBAeJIoB acrpo-
IroMr{rr r{ Mare}rarr.rHrl trocJry}ilrrJrlr BaBIIJIOHCKITe tr rpeqecHue
mgev, mugtrfrrlbl r{e npocro cJrerlo KonrrpoBaJII{ rIX, a trogBeprJrr{
BrlaqrlreJrbHoii u coneprxeHrro rresaBr4cr{Moft nepepa6orKe r(aK
B OrHortreHrrlr o6qeft Tooprrl{, TaK I{ B orrrolreHl{u gnaqeurafi
pflAa qr4cJroBbrx Koucranr. Cpannelllre Aorueglrrero Ao rrac
rexcra <Cypr,u-cn4Axarlrbr)) [791, noroprrfi garupye:rca X n.,
I[ r4BJro]rieurre aroro rpanTara Bapaxalrlrxlrpoft n <flausa-
crrAAXarrrr{KeD HarJJ.sArro troKaBbIBaer, qro uepepa6orxa rr Mo-
qu$uHaqua ilpoAorlxaJracE, Ha rrpor.s]Henur{ Ntrlortrrx BeHoB.
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B pa4e cJryqaeB, Hanpur.rep B rpr,rtouoMerprnr, rarr4lrfiqr,r, ocno_
B'IB a FCb lra rp eaIecKI,IX UAe.fl X, OCyU{OCTB JLfi JrII CytqecTBeHHbIe
npeo6paeonaHu.s, qro rrocJryxrrrJro HaqaJroM rpuronoMerpr.{rr
HaK_yqeHl4.fl O Tpr{IoHoMeTpr4qecKlx Beflr{aruEax.

lTponraxuoneurae uu4ufrcxlrx acrponoMr{qecnux z MareMa_
rr{qecHrrx u4efr e rtr.rraft orHocr{Icfl no BpeMerrrr pacllpocrpa-
Heur{.fl n Krmae 6y44r.reua. B VI-VII tsB. c cancnpr4ra Ha
I{peBHeHrrraitcxuii .asbrr 6huu{ nepeBeAerrbr rreRoropr,re acrpo-
HoMnqecnrle cr,rAAxaHTbr; BoBN{o}nHo, rrro cpe,4r{ nnx 6rrna u
<Apua6xarras>. B VIII R. rra ApeRl{ennraftcnuft Ouro ,rrp"u._
AeH rpaxTar o6 lrrr;lr,rilcxox,r HaJrerr4ape. B ro ?fie up"r, i or_
r aiicxofi acrp o'o r'r1,r (recHoli nnrep aryp e [ofl Br,rJrrrcb cB eAeHr4fl
o6 uu4uiicnr4x rcoplr.flx trJrar{er u aaruennft

It VIII B. orr{ocrrrcfl HasaJro rur{ponoro Buano}rcrBa c
rrAcflMrr Apr'ra6xarr'rB crpaHax Bllrxueio r,r cpe4uero Bocrona
n Cpe4nefr Asru. (B 156 r. xr,rAiilpbr [r. e. s iZZ'r.]," llrrl""
n Earga4 nplr6r,u ueloBer{, Becrrtrra ocBeAoMJreHnrrfi n yono"""
cnoeii poAr,rrrbr. Sror .leloneK BJIaAeJT trpr{eMoM Cun4xlru4,
OTIIOCflTqIIN,IC.II K ABI{iI{ETIIflM CBETIIJI I{ BbIIIICTEHIIflM C IIO-
l,rorr{bro cr{HycoB, cJreAyro[{rrx qepeB qerBepr6 rpaAyca. On
SHAJI TAI(H{E PABTITIIHbIE CUOCO6U ONPEAEJI,fITb sATMEIIUfl II
BOCXOA COanea4r,rfi 3oArraHa. oI' cocrarrur HparHoe r{3Jro}r{eHr4e
oAr{o.fo coorBe?crByloqero corrrrHerrtr{fl... B arou corrl{Her{I{r4
KapAaAlHa 6r,rJrn Bl,r.{'.cJreH5t rrepeB Mr{Hyrr,r, Xanus trpuHaBaJr
repenecrr4 rnn4r.rftcHuit rpanrar na apa6cxlrrl tarrxl .rro6br
Mycy,rrbx,raHe rlrorJru ,upno6pecrr rorrHoe BHaHrle gBeBA. Ilepe_
no4 6r,u tropyqer Myxauuegy, chrHy tr{6parraua uo_,buruini,
HOropsrft nepnnrft r,r3 rlrycyJrbMaFr orAaJrcfl yrny6neurroruy lrayl
qeHr{ro acrpoHoMr4r{. floeguee Sror nepeBoA acrpor{ox.Ibr rraSBa-
nu _Eorsrnuu Clru4xrangourl [34, c. tlt].

Bupynlr yr{aabrBaer, qro trpr4eBA uuAlrficHoro acrpo}roMa
KanHra cocrorrJrcfl Hec(oJrbno pauee, n 771 r. Ku;;;p;;;;
ABa coquneutdn mngmfr.cnoro lrareMarr{Ka r{ acrpor{oMa VII s.
Bpaxuaryumr: <Epaxua-cnxyra-crdAAxanra)) r{ <Itxau4aH_
XAAb.EI(AD' {DA A APrr BI,IIIO JIHIIJI HECKO JIbITO COKP AIqEHHr,Iii NEPE-
no4 o6omx co.r[Henufi r,r o6pa6oraJr rrx B BrrAe rpaArrr{rrorrHbrx
AJrfl MycyJrbuaucHoft rlaymrr elrgurefi _ ra6rr4q c ueo6xoAu_
Mbrxf[ rrofl cHerr[rrMr4 rr p eHoMeHAar{rrfl Mr{. flepen o4-o 6p a60rx a
trepBoro rpaxTara noJryquJr r{aBBaHr{e <Eonr,ruoft Cran4xuu4>,
B orJrrrqrre or ,qpyrrrx o6pa6orox cr{AAxaur Bpaxuaryumr.

<<Bolnnroft Cttr4xraH4l, uo yrBeplr{Aeun,o racioplrxa apa6_
cnoft acrpoHoMrrrr ft. llannrauo, <upocnanroc" 

"p-"4" 
upu6on

'TaK, .116 onlr pa6oraru [cKilroqr4TeJrrrHo tro rleMy Brurorb Ao
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4neft an-Ma'lryua, r(orAa rraqaJro pactrpocrpaH.flTbc.s yqeuue
IlroneMe.a_ s [c{epe] acrporroMr{arecHux pacveron n ri6rrnrl>
[5, c. 190].

I[ Houqy VIII s. <Apna6xaru.s> 6rrla rax]r{e trepeBeAeHa
rra apa6cxnft flaErH rro[ ]raaBarrnert <3n4rx at-Ap4rxa6xap>;
Ha aror trepeBoA ccbrJraJrc.rr, B qacrHocrn, Er.rpyurn. Tanuu
o6paeou, y)fie B caur,rii panuuft reprro4 euamoMcrsa apa6o-
.flBhrqrrbrx yqeHbrx c nuguftcxoft uarelraurnoft r acrporroMr{efi
oHrr BrrJroTHyro trosHaHoMr{Jrr{cb c HayqHbrM Mr4pOBOSSpeHr{eM
Apua6xarr,r ;1116o uo HerrocpeAcrBerrrroNry ucpeBoAy ero cosr4-
HeHtr{.fl, ;rn6o n uaJroir{errr{r{ Apyrux yqenrrrx. tr{ay.leHue ran-
graficxoit nayunoii rpa4r,rqrru rpoAolir{aJrocr r{ B IX n. Tax,
Xopeanru, aBTop mupono r{BBecrHoro coqurreurs <06 reu4uir-
cKoM cqere)), cbrrpaBrtrero sHasnTerbrlyro poJrr, B paclpocrpa-
rreHr{r{ uoBrrr{r4oHuofi 4ecnruuuofi clrcrelrrr cqr4cJreHr{fl , coBAaer
csoft Br4[r{r, rroflyquBmufi naasanue <Malr,rii CuunxurrA>.

IIpu uepenoAax Ha Jrarr;rrrb apa6crurx HayqHr,rx co.rnueuu_ri
png u4efr Apraa6xarrr cr aJrr{ gocroauhelr B atra,qHoeB p ouefi cnu x
cpegrreBexoBbrx yqeHbrx. Halr6oree paHHr{N,r cqr{raercfi .rra-
urr-rcxnii ilepeBo[ acrpouoMuqecnux ra6.nuq Xopeaur, lr,r*
uonnenrurii s XII s. s tr{cuauralr. f{pyroii rreaanorrqenrrr,ri,i
rrepeBo[ aurx ra6rr.rq 6rrn o6uapyrHeu ts oArroM ua no.irnc;lrHeii
Onc$opga. I( XV B. orHocrlrc.fi Jrarrrrrcnrrfi uepeno4 arrorruM-
nofi apa6cHoft pyxonr.rcrr, Koropaf raqulraororr c 1j102 r.. lo
H. a.- Aarbr, .flBJrfllorqeficx HaqaJroM ol{iloro uu trrrTlr.ri,icntrx
Jrerocql{cJrenlrfi ; n eroit rlie pynorr[c]r Rcrl)orr irr_r1,crr nu;lu iional
Sopnaa cr4Hyca.

tr{cro punlr H aynr4 o 6rr.ruo yK a Br,rB aror rr a rr l) rrMr,r0 lo I) o jroltbr
ua apa6cHraft ganrrt acrpoHortlrqecxrrx trr MarcNrirrr{rlccru,r x pa-
6or ueuocpegcrBeHHo c rpeqecnoro opr{rrruaJra. IIo, xatr *ot
BI4Ar4M, CyqeCrBOBaJr eu{e oArrH rryr6 rrepeAaqu E.irJrr{Hlrcrr{-
qecxr4x gnarrrafr yqeubrM crpar{ ucJraN,ra - qepel un4rafrcHynr
Hayny. 9ror nyrn 6rrn 4rnrenbHbrx.r, no, 6eayc;roBHo, Becr,Ma
trJroAorBopnr'rrr. tr44eu Apua6xarr,r rre roJrbxo oHaBaJrrr BJrrr.fl-
HI4e Ha paBBr{Trre rrareMarr4nrr r{ acrpoHot\[ulr n tr4ugr,rtrr, lro trI

cnoco 6crn on aJrrd p aaBlrrr{ro or,qe Jr bHbrx Hatrp aBl enr.rft roqr.rbrx
EayK B crparrax Brramuero ra Cpe4uero BocroHa rr cpeArreBe-
ronofi 3aua4noft Enpone.
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