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MVYKAJIUMA

MyxuMMUST Ba HOTY3UPUM AaHYOM JOJAHM MAXYXUII Jap AOUpau
MaB3yd pHUCOJIal WIMMHU CaxMHM HHUETOHM TOYMKOH Jap TallaKKyJ Ba
MHKUIIO(Y TOHUIIXOU TAOMUBY pUE3N 0a TaBpH 3apypil OMyXTa HaIllly1aacT.
I'ydran MymKkuH act, ku ocopu puézun AOypaiixoHu bepyHit map Tabpuxu
NOHUILIXOM PUEUBY TaOWUM ACPUMUEHATMU OJAMHM MCIOM YOWIOXU XoOca
nomTa, Oapou TaIlllAKKyJ Ba MHKUIIO(H Oab3e COXaXOU PUEUET HAKIIU
Myaccup 003M1aacCT.

Owmy3uimmm ocopu puésun AOypaiixonu bepyHirt a3 waHa guxar
axaMMUST JI0paJ: a) JOHUCTAHU TabpUXU TAIIAKKYJ Ba MHKuUIIopu 6an3e a3
KUCMATXOU WJIMM pHUE3UET, Oa MOHAHIM Hazapusad ajaaaxo, ajiareopa,
TPUTOHOMETPUSN XaMBOp, TPUTOHOMETPUSIU KypaBil Jap acpxou MHEHaA; O)
JIOHUCTAHU TaTOUKKU PUE3UET AAp CUTOPAIIMHOCH, QyFpodué, niMu tTabui Ba
Faiipa; B) WIPOKMU [OHUIIXOW MATEMATUKA HOTUAO a3 3aMOHHU AHTHUKAIO
JUIMHUCTA Ba CaxMHU JOHHUIIMAHJIOHU OJaMHU HCIOM, 0axycyc Xyau
AOypaiixonn bepynin nap nHkuiodgun MuHOaBAAN JOHHUIIIXON MATEMATHKA; T)
XaMUyH MYyTaxacCUCH TabpUXU WIM IIMHOXTaHM AOypaiixoHu bepyHir; n)
KOMUJITAp OMYXTAaHU TAbPUXU UIMY (papxaHT Ba TaMaUTyHU XaJKU TOYUK.

Owmy3ummm  ocopu puésuu AOypaiixoHu bepyHin map Talakkyiau
YaXOHOMHUM TabpUXA-WIMA Ba MaxCycaH [IOHUIIXOM MaTeMaTUKUU
XOHAHAArOHY JOHMINYYEHU MMApBAPUIITOXXOM pAaBUSIM MaxcCyc JIOLITa Ba
JOHUIIIKAIa10 JOHUIITOXXOU PaBUsid TaOMATIIMHOCH, TaKUK Ba pUE3U AOIITA
TabCUPU  MycOaT pacoHHMIa, Oapoum  OMY3MIIM  XOCHUSTXOM  WJIMU
TPUTOHOMETPHUS MAaBKEU XOCAEPO UILFOJ MEKYHA/I.

Kobunu €noBapucT, KM NOHUILIXOM MYOCHUP AP 3aMUHAW JOHUILIXOU
MaB4Yyjaa Oa Byuyd omaja, TaBcea Me€baHa. OnuMu Mabpydu oOJMOHHU

I".JIeitouuTc (1646-1716) oun 6a akuma yyHHMH MOPO3W aHEIIa HAMY/IAacT:



«OH KM OMJIyHU AOHUIIXOU MaBYyJa KYIIUIIA XOCWUJI HAMYJAaHU JOHMIIXOU
HaBPO A0Opa, UIITHOOX MEKYHaI»!.

MyXuMMHUSITH TaXKUKOT Jap OH 30XUp Merapiaaj, Kd Jap 3aMOHU
myocup (acpxou XX-XXI) Hucbatum ocopu uiaMuu OezaBonu AOypaiixoHU
bepyHinaxyxuim MyKamMMajapo aH4YoM Hajojgaact. A3 uH py, 00
Ha3apJOIITH aXaMMUSITH WM Ba TabpPUXU JOIITAHHM OCOPU WMH HOOUFaW
dbopc3aboH MO 0a OMy3Hlll, TaXJIMJI Ba TAXKUKU OH Py OBapAeM:

a) xynu AOypailixoHu bepyHit nap Tabpuxu WIMY TE€XHUKA HATAHXO
XaMUyH JIOHUIIMaHIWA Bap3ujad JIOHUIIXOU pUE3it (paboausiT Kapaaacr,
OaJIkKu XaMuyH MYyappuUxXyd WIM JIOHUIIXOU PUE3UM JOHUIIMAHIOHU 3aMOHU
AHTUKAIO JJUIMHUCTHA Ba MEUIMHUEHU XAMHAXOIY XaM3aMOHM XyJApO COOUT
Kap/1aacT, KU TO 3aMOHHM MO pacuaaaH/I;

6) ©Oap acocu Tabaudotu puésun  AOypaiixonu  bepyHi
JTOHUIIIMAHAOHU OabJMHAW OJIAMHM WCIIOMM acpUMHUEHaAri 0a 1acToBapaxou
qoIM0y Ha3appace HOWI rapAuJaaH/I.

Py oBapman 0a oMy3uIll Ba pylIIIM WIMXOU TaOUMATIIMHOCH, JAKUK Ba
pUE3il TaKO30U 3aMOHM Myocup meOomaz. ba un kopu 6ace myxumy Oapou
yoMea 3apyp Maxcyc llemBou muiat, Acocry3opu Cyiaxy BaxJaTH MU,
[Tpe3unenTr KumBap myxrapaMm OMoMaiin PaxMoH TaBayyyx HamypaHia. bo
9bJ0H HaMmyaaHu conxou 2020-2040 «Conxou pyuanm WiIMXou TAOUATIIMHOCH,
pué€sit Ba JaKUK Jap coxXad mMaopud» HUTapoHM 0a UH WJIMXO Ba TabpUXU
oHX0 OamapoTu0 ad3ya Ba Taxusu pUCOIad MO HU3 Jap XaMHWH 3aMUHA Pyd
KOp OMa]l.

A3 WH 1mxo3, TypTa MeTaBOHEM, KM pHCOJauM Ma3Kyp Oa ske a3
MaB3ybXOM py3Mappad TabpUXH MaTeMaTHKAW XaJIkKi TOYUK Ba TabpUXU
MaTeMaTHKad YaxOH# OaxImuaa IIyaa, TaXKMKOTH Ma3Kyp aap Uymxypuu
ToYUKUCTOH Ba XOpHYM KUIIIBAp OOpHU aBBajl Oa IIyMOp MepaBa/l.

XaMUH TaBp, axaMMUST, MyOpaMUsIT Ba 3apypUITH OMY3HIILY

MKYXUIIH ocopu puésun AOypaiixoHu bepyHin nap mMacupu WIMH MYOCUD

! Komunit A6xynxait. Kamunu puésuét (Mudroxy-p-puésuét). — Jymanbe: CUDMT, 2018. — C. 8.
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Ooucu pox rupudTaH 6a TAXKMKH OCOPU pUE3UU UH MyTaaKKUp Ba KOpOACTH
JACTOBAP/IXOU WIMHUU OH TFapIn/I.

Japayan OMy3HINIM Machbajla Ba TaXKUKOTH MaB3yu WmMii. Ocopu
puésuu AOypaiixonn bepyHit map MHEHU OCOpM PHUE3NH JOHUIIIMAHIOHU
acpUMHEHATMU OJIAMU UCJIIOM MaBKeu xoca gopajl. ap 6opau oMy3uim xacty
davonusatu AOypaiixonu bepyHii TaMoMH TaxKMKOTH MaBuyaapo, 0a
aHJelan Mo, 0a ce rypyx TaKCUM KapAaH MYMKHH acT.

Sk rypyXx MYXaKKUKOH a3 yymylal MyappUXOHY MYCTAlIPUKOH acOoCaH
6a xaéry dabvonuar Ba 3aMOHM 3uHAaroHuu AOypalixoHu bepyHi Marryn
wynaana. ba wH rypyx anonummmangoH bocsopt C.E.2, Maccurnon JI.3,
Paxman X.V.4, Xwpac X.5, AOyakocum Kypbonun®, 3abexymio Cado’,
bynraxkos I1.I'.%, I'ymamoB A.I'.%, Kapumos Y.1.10, MouceeBa K.!!, CeméHOB
A.A.12, TumodeeB UN.13, Toacros C.I1.14, Anumon J.X.!5, Kommmin A.ILL.!6,

CynronoB X.b. (Xacan Cynrton)!7, Xomum Paxum!® Ba nurapoH 1moMusIaH/I.

2 Bosworth C.E. The Political and Dynastic History of the Iranian World (A.D. 1000-1217).
Cambridge History of Iran, vol. 5: The Saljug and Mongol Periods, Cambridge University Press,
1968.

% Massignon L. Al-Biruni et la valuer internationale de la science arabe» in Al-Biruni
Commemoration Volume, Calcutta, 1951.

* Rahman H.U. A Chronology of Islamic History: 570-1000 CE. - Mancell Publishing limited,
1995.

® Heras H. The advalta doctrine In Alberuni // Al-Biruni's commemoration volume. — Calcultta,
1951,

EAYOY o) yed 4ali S5y (Sb B a8l sl (AGynkocum Kypboui. bepynaunoma. — Texpon, 1353)

TAYOY (e (S Olaays) DU 5 Jl sl s dlixad (3ab6exymto Cado. Ocop Ba axsonu AGypaiixonu
bepynii. — Texpon, 1352)

® Bynrakos I1. I'. J)Kusub u tpyast bepynu. — Tamkent: ®an, 1972, — 428 c.

* Tymsamos SI.T. Dnoxa AOypaiixana bupynu // «BbupyHu ¥ TyMaHUTapHBIE HAYKW». — TaIlIKEHT,
1972. - C. 25-34.

9 Kapumos Y. W. Ouepku Ku3HU U aesTenbHocTH AGypaiixana bepynu // OHY, 1961, Ne7. - C.
65-66.

! MowuceeBa K. 3Be3npl myaporo bupynu. Mcrtopuueckas mosecth. — M.: T'ocymapcTBeHHOE
U3JIaTENbCTBO AETCKOM IUTeparypsl, 1963. — 224 c.

2 CemenoB A.A. An-BupyHu - BeqWYalInvii ydeHBI cpeaHeBekoBoro Bocrtoka u 3amana //
Jlutepatypa u uckycctBo Y306ekucrana, 1938, ku. I, TamkenT, 1938. - C. 106-116.

Y Tumodees Urops. bupynu. — M.: Mon. reapaust, 1986. — 304 c., wi. — OKu3Hb 3amMedaTenbHBIX
mozneit. Cep. 6uorp. Beim. 14(671).

Y Toncros C. I1. Bupynu u ero «[laMITHHKH MUHYBIIUX IOKOJICHHI» // AOy Pelixan BupyHu.
N36p. npouss. T. I. [lepeBon u npumeuanuss M.A. Canbe. — Tamkent: U3a. AH V3. CCP, 1957,
Toncros C.II. Ilo cnenam npeBHexope3Muiickon nuBuiam3zanuu. — M.-JI., 1948. — 328 c.
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I'ypyxu aurapu maxxyxuirapoH Bo0Oacrta 6a Taxaccycu KacOUaIllOH, Ui
MYTaXaCCUCOHU WJIMXOM TaOWHI0O PHE3A Ba YA HAMOSHIATOHU WJIMXOU
TYMaHUTAPUIO YOMeallnHOChH ©OeBocuTa 0Oa TabaudoTy  TacHUOTH
AOypaiixonn bepynin capum kop rupudrTaana. ba Typyxu MyXaKKUKOHU
WJIMXOU YaMBbUSITA METaBOH HOMHM JIOHUIIIMAHIOHHU 3¢€pUHPO, KU OEBOCHUTA Ba €
0aBocuTa OCOpPU YaMBUITHIO TyMaHUTapuu AOypaiixonun bepynupo Gappaci
KapaaaH, 3ukp kapa. Mcruinoxu «baBocuTa»-po 0aJl-OoH Ma3MyH KopOacT
KapaaeM, KM MacajaH, 0ab3e a3 MyXakKKUKOH ocopu AOypaiixoHu bepyHupo
nap skqosruu Tabiaudotu Adyanin nOHu CUHO Ba F. MaBpUIM Oappaci Kapop
nomaana. ba wH TypyX MYyXakKMKOH, JOHUIIMAHIOHU 3€PUH ITOMMIIAH/I;
Hasug C.1°, Huzamygauan M.20, Canum Xan M.A.2!, Yanonuaaua XymMon22,
benennrckuit A.M.23, bynrakop II.I'.24, Kpaukosckuit M.FO.25, Hacuposa

P.H.26, Toncros C.I1.77, YcmanoB M.A.28, ®DaitzymnaeB A.d.2%, XacanoB X.30,

> Amumos JI. AGypaiixonu bepynit — amnoman toquktabopu Marpukzamud // bepynit Ba Taxtu
CaHTuH — Mosiu uptuxopu TounkoH. Mypartd Ba myxappup Hocupuon Mabsmyp3ona. — boxTap:
Marb6aa, 2023. — C. 13-16.

% Komunit A.IIl. Bepynunoma. — Jlyman6e: Fanmyu xwupam, 2023. — 100 c.; Komwma A.ILL.
“®ap3anonn HomOapaop”-u Alypaiixonu bepynit. — [lyman6e: Mexpoy-rpad, 2023. — 48 c.

" Cynrron Xacan. Mnona a3 Haepys act (wamau HaBpys nap Taxkuku amwioma bepyni) / Bepyni
Ba TaxTu caHruH — Mosi UTUXOPU TOYUKOH. MypaTTubd Ba myxappup Hocupuon Mabsmyp3ona. —
BoxTap: Mar6aa, 2023. — C. 86-94.

8 Xomum, Paxum. AOypaiixoun bepyHi: (SIK 3WHZaroHWH MypMOYaporo capocap myp a3
qycTy4y Ba 003€pTX0M MiamMuu rapondaxo).- dymande: Updon, 1983.- 40 c.

¥ David C. Lindberg, Science in the Middle Ages. — University of Chicago Press, 1978. — 519 p.
? Nizamuddin M. Al-Birani and his scientific Achievements, A Paper submitted to the XXV
international Congress of Orientalists. — Hyderabad, 1960.

2 Saleem Khan M.A. Al-Biruni's Discovery of India: An Interpretative Study. -
IAcademicBooks, 2001. — 280 p.

22 (\ ‘\VO) YYoY o e pod A lilins) cile ) Al gy lan sl (lea Cpall D (Hanomupaua XyMoi.
Abypaiixonu bepynit. UxTpooT, uktuimodot Ba panHu HyqyM. — TexpoH, 1353 (1975)).

# benenukuit  A.M. Kapruwa wmupa mno bupynn. VYuensie 3amucku JII'Y, Cepus
BOCTOKOBETUYECKUX HaykK, BbIM. II. — JI. 1949,

? Bynrakos ILT. I'mo6yc bupynu // O6miectBennbie Hayku B Y36ekucrane (OHY), Ne 1, 1965,
Nel. - C. 39-44.; bymrako ILI. «leonme3us» bupyHum Kak HCTOPHKO-aCTPOHOMHYECKHIA
namsTHUK // Ucropuko-actpoHOMUYeckne uccnenoanus, 11, 1972, — C. 181-190.

» Kpaukosckuii U. F0. An-Bupynu u reorpadsr XI B. // U36pannsie npoussenenus. T. [V. M.,
1957. - C. 244-262.

?® HaceipoBa P.H. CooTHolleHne HaOJIOJEHHUS W ONbITa B ydeHUH bupynu o mosuanuu //
Jloruko-raoceonornueckue uaeu moicaureneit Cpegnend Asuu. - Tamkent, 1981.
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[apumoB A.J1.3!, Oprames A.32, Opman B.I'.33, Sxy6osckuit A.FO.34, Anmumi
Y.35, boboes F0.A.3¢, Komunin A.111.37, Magunos J1.X.3® Ba aurapon. ['ypyxu
CCIOMH MYXAaKKUKOHPO, KU Jap Oopau ocopu Tabumio puésnu AOypailxoHU
bepynn tapaudoty TacHudoTe 6a 4om pacoHumaaHd, 1ap HaBOATH Xy O6a ay
3eprypyx TaKCUM KapJaH MYMKHH acT. 3eprypyxu aBBaJl XaMOH
JOHMIIIMAHAOHE, KM MabIYyMOTH OYHENW Ba TaxXacCyCUM TaxXKUKOTHUAIIIOH
O6eBocuTa 0a WIMXOU TAOUMIO PUE3N TaauIyK AopaHa. Macanan, Muxasn SdH
ne I'ye, Kapn Dnyapa 3axay, Xenpux 3ytep, Dinrapa Bugeman, Dmausszep
ITayn Kpayc, Camite Muxaun Anekcanaposud, A.M. benenutckuii, b.A.
Pozendenn, A.Il. FOmxkesuu, I'.Il. MatBueBckass, M.M. Poxanckas, 3.K.
Coxonosckast, I'.JI. Yamomos, I'.I'. Jlemmneiin, I'.5l. YMapoB, AOyiakocum
KypOonit, Myxamman bokupi Ba a3 qoHumiManaoHu BataHi X.Y. CoIMKOB,

I".Cob6upos, N.Xouues, X.®. Aoaynnozona, A.ILl. Komuni, b.K. PaxmoHOB,

" Toncros C. I1. bupynu u ero «[laMITHHKA MUHYBIIMX MMOKOJIcHU» // AGy Pelixan bupyHu.
N30p. npouss. T. L. [lepeBon u npumedanust M.A. Canbe. — Tamkent: U3n. AH V3. CCP, 1957.
-C. 721.
% YemanoB MLA. TIpoGnema penuruu B MupoBo33penun bupynu // Bupynu. CO0pHUK cTaTeil K
1000-neTuto co aus poxkaeHus. - Tamkent, 1973. - C. 39-53.
? @aiizymwiaee A.®. Bomnpochl MPOTHBOPEYMBOCTH JBHXKEHHS B (DUIOCOPCKON IUCKYCCHU
bepynu u U6 Cunsl // O0mecTBeHHBIE HaykH B Y30ekuctane, 1968, Ne 10. - C. 32-34.
% Xacanos X. Kapra mupa w3 xauru bupynu «At-Tapxum» // OOLIeCTBEHHBIE HAYKH B
V36ekucrane, 1963, 8.
% [Mapunos A.Jl. Benukwii mpiciutens A6y Paiixan bupynu. — Tamkent: ®an, 1972, — 175 ¢.;
HlapunoB A.Jl. O HEKOTOpPBIX MaTEPHATUCTUYECKUX TEHIEHIMIX (PUIOCOPCKUX BO33pEHUN
bepynu // Bonipocsr punocodun. - Tamkent, 1965. - C. 122-121.
% Dprames A.O puocodckoM 3HaueHnrn Kocmosiorun bupynu / OHY, 1968, Nel. - C. 23-25.
¥ Dpman B.I'. Pa6ora Bepyuu Han wHamiickumu uctounukamu // bepynu, c¢6. crareit xk 100-
JeTHIO co AHs poxkaeHwus, Tamkent, 1973. - C. 53-60.
¥ Slky6osckmii A.FO. N6n Cuna // Marepuansl Hayarnoii ceccun Akagemun Hayk Y3. CCP,
nocssauieHHoi 1000-netnemy ro6uneto M6n Cunbl.- Tamkent: M3a. AH V3. CCP, 1953.- C. 5-
29.
% Amimia YymbaxoH. bepynit — moxcyTyHu yaymu yaxosit / bepynit Ba TaxTu caHruH — Mosi
upTuxopu TouukoH. Mypartud Ba myxappup Hocupyon Mabmyp3ona. — boxrap: Mar6aa, 2023.
—C. 50-55.
% Boboes H0.A. OtrpakeHHe HCTOPUYECKONW OHOMACTHKHM Xope3Ma B Tpyaax AOypaiixoHa
bepynu // Bectuuk TI'YIIBIL, 2019, Ne2. — C. 12-20.
¥ Kommit AGmynxait. AHaap MaHcyousiT Hakomu bepynii // bepynin Ba TaxTu caHTHH — MOSH
udpTuxopu TouukoH. Mypartub Ba myxappup Hocupuon Mabsmyp3ona. — boxrtap: Mar6aa, 2023.
-C. 17-22.
% MauuoB J1.X. 3aMHUHAaXOH FOSBA Ba aCOCXOM METOI0JIOTHH TabIMMOTH bepynit / Ax6opu AU
Yymxypun TOUMKHCTOH 1Iyb0an HIMXOHM YaMmbusTmaocH, 2018, Ne3 (251). — C. 23-29.
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M.II. Xonos, X.}O. bo6oes, C.X. laBmat3oma, M.Illepmaros, U.Fymomos,
A.D. CarropoB, M.C. loguén, M.N. Mlamcuganaos, X.M. MakcagoB Ba
TUTapoH 0a 1mymMop MepaBaH. ba 3eprypyxu ayroM oHXO€ JOXWIJI MeIIaBaH/I,
KM MabJIyMOTH OYHEOUAIIOH Tabpux, (QUIOJIOrUs Ba € JUrap Taxaccycxou
JaMBUATIINHOCH Oyna, MexoxaHj € XocTaaHJ 0a TabpUXH WIMXOU PUESHBY
Tabun nact 3aHana. Jlap UH MaBpuJ XaMUH KaJap rypTaH MyMKHUH acT, KU
HABHUINTAXOU OHXO Oemrap xapaktepu Tandudn gomra, Oab3aH 0Oa
UIITHOOXOTH YU Meopal, Ku 0apou YaBOHOHU HABOMY3 HAYaHIOH CO3rOp
acr.

HoBobacrta a3 3ukpu HOMM XaMald OH MyTaXacCUCOHE, KU JIap TabpUXU
WJIMXOU PUE3UBY TAOU# Ba MAaXCyCaH Jap COXau OMy3UIIN ocopu AOypaitxoHu
bepynnn TabaudoTu ap3uilMaHie JOpaHI, MaB3yu OappacuiliaBaHgal Ma3Kyp
xoca gap Yymxypuu TOYUKUCTOHU COXUOUCTUKIION aBBAJIMH PUCOJIAd WIMHUU
Taxaccyci a3 pyitn pamsu 6D060100 matematuka, 6D060100-Tabpuxu unmy
TeXHUKa (MaTeMaTukKa) MeOolai.

A3 uH py, UH Macbajgaum OappaculllaBaHIa KaMOMyXTa Ba TO YO€
HaoMyxTa 0a XucoO MepaBad, KU Japadyaud OMY3HIIN JUCCEPTATCUSAPO ITyppa
Xoxaa Kapa.

Pob6utam kxop 60 6apHoMaxo (JIoMXxax0) Ba MaB3ybXOHU WIIMI.
TaxKMKOTH TUCCEPTATCHOHH Jap dYaxopuydau TaTOWKM HaKIIaW IypHAMOU
kopu Kadenpau «MaTtemaTuka Ba METOAUKAU TabIUMU OH»-U JlOHHIITOXU
naiaatuu Kyino6 6a Homu AGyadnymioxu Pymaki ugqpo mryaaacr.

TABCUDO®U YMYMUU TAXKUKOT

Makcaau TaXKUKOT: Xagadu 0a HaKIIarupi Ba TAXUKUKOTHA3 Tapadu
MO a3 OH ubopar OyJ, KM KOPXOHM aHUOMOOAAW UH HaMOsiHIau 3y(hyHYHH
TOUMKPO XaM Oapou MapAyMH TOUYMK Ba XaM Oapod TaMOMHM MUJIJIATXOH
aUrapv AyHE HMIIOH J0Ja, TahCUPU OCOpU ypo Oa miaMin ymymuOarapi
HUIIIOH J0Ja, 0a WH Bacuja caxMH OJUMOHM Mampuk3aMuHPO JIap

Menoypay JOHUIIIXOU TaOUR-pue3it COOUT HaMOEM.



Basudaxon TaXKUKOT. XaHTOMHU OFO3M TaXKUKOT HaKIIA Ba Xaaadxou
OHpPO MylIaxxac HaMyJa, YyHHH MachajaXxOW acoCUpO MaBpUIU Oappacu
Kapop I0JIEM:

—  MNaXYXUIIM PYILI Ba TaBCEAaU WIMXOU pUE3N-Tabuil nap XypoCoHy
MoBapoyHHaxpaap aCpxou MUEHA;

— OappacuM MaBKeh Ba HaKUIM JOHUINXOW PHUE3HA Aap OCOpHU
AOypaiixouu bepyHi;

— TaxKUMKM TaxaBBYJ Ba  HUHKUIIOPU  HWIMH  MYyCalacoT
(TpUroHOMeTpUsI) Aap CUCTEMAU PUE3UETU ACPUMMEHATH Jap MHUCOJIU OCOPH
AOypaiixonu bepyHi;

OOBeKTH TaxXxKHKOT. MyaiissH HaMyJaHU POXXOH TaxaBBYJIU TabPUXU
pUE3UET Jap OJIaMU HCIIOMHM ACPUMMEHATH [ap MHUCOJIM OCOPU PHUE3UU
AOypaiixonu bepyHii.

Mag3yu TaxkukoT. OMy3uinm ocopu puésnu Abypaiixonu bepyHi Ba
qOUTOXM OH Jap ocopu y. MHUyHMH, TaTOMKU PUE3UET Aap AUrap COXaxou
JOHMII Ba YOWTOXW TPUTOHOMETPHS Jap cucTeMau pué3nétu AOypaixoHuU
bepyHii.

Mapxwia, MAaKOH Ba JaBpau TaXKUKOT

Mapxmwiaxon TaxXKHKOT. TaxKUKOTH Ma3Kyp acocaH Jap ce Mapxuia
ry3apoHU/Ia I1y/1aacT.

Hap mapxwian aBBan (2016-2018) — uHTUX00Y TacauWKu MaB3ybh Ba
JaMbOBAPUIO IIMHOCON 0O Ocope, KU po4eh O0a OMYy3UIIU TabPUXU WM Ba
TeXHUKa Taxus mygaact. Jlap ua mapxuna a3 coiu 2016 Hampu Makoigaxo Ba
Ty30pUIIIOTA WJIMA OWIM MaB3yb OF03 Tapaujaa, Tabiaudy HAIIpU YyHUH
MaKoJIaXx0 Ba Mabpy3axo JAap Xap ce Mapxuia uaoma €draacrt.

Hap mapxuman ayroMm (2018-2020) — 6a raiip a3 upoMaud HaBUIITAaHU
MAaKOJIaXOBY (QUITYpAAXOW WJIMA, UHYYHUH TAaCHU(U KUCMATU Ha3apUSBUIO
METOJIUM PHCOJIa MaBPpUIM Oappaci Kapop rupudraact.

Hap mapxuman ceroMm (2020-2023) — HAIIpU MaKOJIaAXOHW HIMA HIOMA

¢bra, HaABUINTAHM pHCOJIa Ba Oappacuu OH Jap yajacaum Kadeapau
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«MatemaTuka Ba METOJUKAU TabJIMMU OH» -U JloHuroxu nasnatuu Kymoo
0a HoMHM AOyaOaymmoxy Pymaka Ba HMHUYYHHH [Jap dYajacam MaxCyCH
NHCTUTYTH WIMIA-TAaXKUKOTUM TabpUXU WIMXOU TAOUMETIIUHOCH Ba
TexHukan Ha3gu Jlonummroxu gaBiaatum boxtap 6a HomMm Hocupm Xycpas
amMaliii rapauaa, 00 Ha3apIOMITU HCIOXUA IJPOJAXOU MaBuyga Oa XUMOS
MEIHUXO0/] TapauIaacT.

MakoHM MaXyXHUIIOTPO KUIIBapxou MoBapoyHHaxp Ba XypOCOH Aap
aCpxXOM MHEHA TAIKWJI METUXAH.

Honpan XpOHOJOTHMU TAXKHUKOT (aporupu AaBpaud acpxou MHUEHAU
OJIaMU UCJIOM, MaxCyCaH 3aMOHHU, 0a UCTUIIOX, IaBpau TUJJIOUHU PYIIAU UIMY
TeXHUKa Jap XypocoHy MoBapoyHHaxp. A3 JHMXO03W TabpUXid JdaBpau
cantanatu ComoHuéH Ba FaznaBuéH medoia.

Acocxonm HazapusBHM TAaXKHKOT Ba axaMMHATH OH. Pucona mopou
ap3ulIn WIMH-Ha3apusBA Ba WIMH-TAbpUXH MeOomaa. MaBoau TaxKHKOT,
Xyjaoca, HATH4a, MEIIHUXOJ Ba MHTUIIOPOTH MyaUTMd METaBOHAJ XaMYyH
MaHOaM OMY3UINA Jap coXau TabpUXW MaTeMaTHKa Jap MyacCUcaxou
TaXCWJIOTH MHMEHAUM yMyMid Ba KacOUM OJMM KMIIBAp XWU3MaTH ap3aHaa
HAMOSIHJI.

VYcynxon TaXKHKOT a3 pyiiu Baszudaxou Aap HA3IU MAXKYXUIIU UIIMMA
ry30IITally/ia MyasiH Kapaa mygaHa, THX0 METOJXOU OMY3HUII Ba TaXJIWJIU
MabXa3XoM WIMMA, TaxJIMIM TaXKUKOTH MaBUydaW coxaBil ouj O6a Machanau
TaxKUKIIaBaHJAa, METOAU TaxJIWIN TabpUXU-WIMHA Ba TabpUXU-MYKOHCABH
MeOOIIaH/I.

Coxam TaxKMKOTH [JUCCEPTATCMOHM 0Oa Ma3MyHU [IMHOCHOMAaMU
uxtucocu wuxtucocu 6D060100 marematmka, 6D060100-Tabpuxu wuamy
TeXHUKa (MaTeMaTuKa)» MyBo(dUK MeOoIIa.

IToiiroxu capyalmMaBuU TaXKUKOT. ba cudatu noitroxu capyaiimMaBuu
MAXYXUIIOT acocaH ocopu Tabuuro puésun AOypaiixonu bepynin Ba
XaMYyHUH O0ab3e a3 TabJIU(POTH MEIMMHUEHY XaM3aMOHOH Ba JOHUIIIMAHIOHU

06aba a3 3aMoHM § BobacTa 6a MaB3yu OappacuillaBaHIa XU3MaT MEKYHaH/I.
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Iloiiroxu acocum TaxKHKOT. Myaccucan [AaBjaTUd — TabIMMHUU

«Jlonumroxu nasnatuu Kyinob 6a Homu AOyabaymioxu Pynaki .

HaBronnm mwiMuy TaXKHKOT a3 MHXO TapkuO édraanm:

—  HaxXyCTMH MapoTuda aap TabpUXUM WIMH MYOCUPU TOYHUK Py
oBapjaH 0a ocopu uiMuu AOypaiixoHu bepyHit XaMuyH HOOUFau TaMaJlJIyHU
Mampuk3amuH.

—  HaxycTuH Mapotuba aap TOYMKUCTOHM COXMOMCTHUKJIOJN HAKII Ba
caxMu AOypaiixonu bepyHnn map Tamakkys Ba MHKUIIOMH OaXIITIXOW TYHOTYHU
pUE3UET (Hazapusau anajaxo, TPUTOHOMETPHUS Ba ajireOpa) HUILIOH J01a
11y /1aacCT;

—  axaMMUSTH OMY3ullU ocopu pueésun Adypaiixonu bepyninn 6apou
TapOUATIUPAHIATOHU JAOUCTOHXO0, KOJJIEYY JOHUIITOXX Ba alllIXOCH MaBPUAN
TaBayyyXx Jap Ha3zap AOLITA I1yJaacT;

—  XQHTOMU OMY3HIIM TabPUXM MaTeMaTUKa HAKIIU OCOPU PUE3NU
Abypaiixonu bepyninn 6apou qOHUIIMAHAOHU OabarHA Oappach rapauaaacrt.

HykTaxou xuMosiliaBaHAAW qUCCEPTATCHA:

—  TaxaBBYJ Ba UHKHUIIO(MH TabpUXU MaTeMaTHKA Jap MUCOJIM OCOPU
puésuu AGypatixonu bepynin nap Yymxypuu TOYUKUCTOH;

—  OMY3UIIM JOHUIIXOW PUE3R TaBacCyTu ocopu AOypalixoHu
bepyHii nap yapa€Hu TabIMMU MATEMATUKA AP YyMXYpil;

— IIMHOC HaMyJaHW MYXAaCCWIMH B alllaXpBaHJIOHU YyMXyp# 00
OocOpy OJIUM Ba 0a HMH Bacwia OMY3UIIM aMUKU TabIUPOTU aydOJdOHU
MabpudaTnapBapy TOUNK;

—  WHKUIIO(U JOHUIIXOU TPUTOHOMETPH (TPUTOHOMETPHUSIH XaMBOP
Ba KypaBii) gap ocopu pué3uu Aoypaiixonun bepyHi;

AxaMMHSTH Ha3apusBHUM TaxXKUKOT. Pucona nopou ap3uiy WiIMi-
HazapusBi Ba WIMA-Tabpuxin MebOomiaa. MaBoau TaXKUKOT, XyjIoca, HaTUYA,

MEIIHUXO0/T Ba UHTUIIOPOTH MyaJuTM(d METAaBOHAH/I, XaMUyH MaHOAu OMY3UIIIiA
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Jap COXau TAbpPUXH MATEMATUKA AAP MyaCCUCAXOU TAXCUIIOTH MUEHAN YMYMid
Ba KacOUM OJIMM KUIIIBAP XU3MATH ap3aHaa HAMOSH/I.

AXaMMHSITH aMaJINi TAXKHKOT:

—  HATUYaxOM TaxXKUKOTPO XAHIMOMU TabIudu MNaKyXUIIOTU
gyambOacTii onj 0a TabpuxXu MateMaThka gap TOYUKUCTOH Ba OEpyH a3 OH,
XaHIOMM XOHJAaHM (haHXOU 3JIEKTUBHA Ba Kypcxou maxcyc map MTMY Ba
MTOK-u xwumBap, XxycycaH pgap ¢axylaTeT Ba pPHUIITAXOUM TaxacCyCuu
MaTeMaTUKi METaBOH UCTU(OIa Oyp.

— HAaTU4aud OMY3UII METABOHAJ Jap IIAKIM MAaKOJaXOW WJIIMId,
WIMHMIO METOJ@l Ba WIMHIO OMMAaBii 0apod [IOHUIIYYEHY YHBOHYYEH,
MarucTpaHToH Ba JgokTopaHToHM PhD 0Gapou HaBumrTanum pucosiaxou
Taxaccycu Xxu3MaT KyHazx;

— WHYYHUH HaTu4au Kop Oapou omysroponu MTMY Ba
JOHUIIYYEHY yHBOHUyeéH Ba ycrogoHu MTOK-u paBusau puésuby
TaOMUETITMHOCUM KUIIIBAp MaHpuaToBap xoxaa Oym;

— a3 HaTUYau TAXKUKOT, ajbaTTa Jap HABUIITAHU MOHOTrpadUIXO
Ba MayMyaxOM TaxacCychi MYXAaKKMKOHM COXau TabpUXM MaTeMaTHKa
MeTaBOHaH/ Baceb uctudoma dapaH.

Hapayau 9TUMOJHOKUU HATUYAXOU TAXKUKOTH JUCCEPTATCUOHI.

— Acocd METOAOJIOTUM JUCCEPTATCUSIPO TPUHCUIHN TabPUXUSIT,
TaXJIWIM TabPUXA-WIMUUA TabpUXM MATEMATUKA, TabpUXU TaIIAKKYJIU
JIOHUILIXOW TaOui, pu€3n Ba ¢ascadi TAIKUI HAMYyAA, UMKOHUIT MeIuXas,
KU JaJIeJIXOU Tabpuxi BobacTa 6a XaMIHMPOUU JIOHUIIXOU PUE3UIO TaOUR aap
TabPUXU MaTEMaTHKa Oappaci rapaaH/I.

—  Jap 4apaéHu TaxXKMKOT METOAXOU T'YHOTYHM Mabpudart: TaxJui,
mapx, TaTOMK, MyKouca Ba XyJiocabapopi uctudosa mrygaani.

— [TMaxyxumotru Ttabpuxue, KU Oap HUH YCyl acoc €EQraaH,
METaBOHAHJ[ XyCYCUSITXOU cH(aTaH HaBpO KacO Kapjaa, 3apypaTy axaMMHSITU

TabpPUXU MaTEMaTUKapo Oa TajaboTU UMpy3au qyoMea TaBCU( HAMOS, KU
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OWIyHU JOHMIIXOM TabpUXU MaTeMaTHKa HAaTaHXO JapKy QaxMHIIN
MaTeMaTUKal MYyOCHp, OalKM JapKy (paxMUIIM Ourap COXaxou JOHUIIXOU
TAOMUETIIMHOCH UMKOHHOMNA3UP acCT.

MyTtobukaTu auccepTaTcusa 6a IMMHOCHOMAaHN NXTUCOCH HJIMI.

Taxkuku WIMHUU JUCCEPTATCHSM Ma3Kyp KOMWJIaH 0a IIMHOCHOMAau
uxtucocu 6D060100 wmarematuka, 6D060100-Tabpuxu uIMy TeEXHUKA
(MaTemMaTHKa) S'’bHE OMY3HII, MAXKYXUII, TaXJIWJI Ba IIAPXU JOHUIIIXOU PHUE3N
MyBO(HUKAT MEKYHa/I.

CaxMu maxcuu Mya/uti(d Ba TacOMKH HATHYaXOM TaXKUKOTH HIIMIA.
HaTtugyaxon TaxKMKOT Jap IMIAKIM Mabpy3axo Jap CEMUHApPy dYajlacaxou
kadeapan «MaTemaTuKka Ba METOAUKAU TabAUMU OH»-U JlOHHUIITOXU
nasnatuu Kyno6 0a Homu AOyaOnymnoxu Pymakin map xoHdepeHcusixou
MHUHTAKABUIO BUJIOATH, 4yMxypuio OaiHanmunania nap Kyno6, boxrtap Ba
Hymranbe 6appaci rapaugaana. baxine a3z HaTUYaxoW MaKyXUIIOT UHYYHUH
Jap dvajgacam Maxcycu WHCTUTYTHM WIMA-TaXKUKOTUU TabpUXU HIMXOU
TaOMUETIIMHOCH Ba TeXHUKaU Ha3au [JoHuiiroxu aapinatuu boxtap 6a Homu
Hocupu XycpaB unbukoc épraan.

TacBu6 Ba amammMCcO3MM HATU4YAXOM HOHccepTaTcus. MyHaapuyau
acocuM pucola Jap IIaKIM MakKojJaxOou WIMA Jap Madauilaxou
spTupodrapauaaun KOA-u nazau [Mpesunentu YT, KOA-u Bazopatu maopud
Ba wimMu PP Ba mHUyHMH nap aurap MayajulaBy MayMyaxou WJIMH Jap
maxpxou Jymanoe, Kyno6 Ba boxTap Ba gap makiu KMToOu XxaMMmyasiudi
0a Hamp pacugaacrt.

Huccepratcusi gap 4wajacau Baced Kadeapanm «MartemaTuka Ba
METOAMKAU TabiuMu OH»-u [onumroxu ngasiatun Kymno6 ©Oa Homu
AOyabaymwioxu Pymakin 60 MINTUPOKU MYTaXacCUCOHY JOHUIIMAHAOH a3
JUTAp JTOHUUITOXXOW KHUIIBAP Ba ab30€HU lllypou muccepratcuoni a3 pyuu
nxtucocu 6D060100 wmarematuka, 6D060100-Tabpuxu wuIMy TEXHUKA

(MmaTemaTuka) Oappaci rapauaa, 6a XMMOsIM KyIIOo/1 TABCUSI 111y/1aacT.
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UaTnmopor a3 pyiu MmaB3yu aucceprarcusi. A3 30 HMHTUIIOPOTH
YMYMUH Myasuiu( HATUYAXOU TaXKUKOT o 6a MaB3yu aucceprartcus nap 20-
TOWM OH WMHBHMKOC €é(pTaaHa, KM a3 OH 6 Makojgaum WIMHUM Jap Madajjiaxou
TakpusiiaBaHgan Komuccusiu onmu atrecrarcuoHuun Hasau IlpeswaeHTtu
Yymxypun TouukucTtoH, a3 yymua 4 Makoja OWayHHM xamMmyamuda Ba
MAaKoJIaxou OOKMMOHJA Jap AUrap Hampusaxo 0a 4Yom pacuja, MaBOIXOHU
KOH(pEpeHCUAXON WJIMHU YyMXYpPHUSBA Ba OalHAIMWIIAIMPO  TAIIKUII
TofaaH.

CoxTOop Ba XayMHM JHUCCEPTATCHA. TaxXKUKOTHU AUCCEPTATCUOHH a3
6axmxou «Mykanauma», «TaBcudu ymymuu xkop», ce 600u ubopat a3 xadt
naparpad, oaxmm «Xymnocaxo», «Hatugaxon acocum WIMUU JUCCEPTATCUSD)
Ba «TaBcusaxo ouja 0a ucrudoman aMaauu HaTU4axo», «PexpucTu pynuxaTtu
anabuér Ba TabanudoTu uctudomamryaa» nobopat acr.

XauyMmu yMyMun aucceptatcus a3 178 caxudan MaTHH KOMITIOTEpUHU 0O
épun mpotceccopu MaTHuu Microsoft Word xapduunuinyaa nbopar Oyna,
daporupu 15 pacmy 1 yaaBanm Ba pyiixatu agabuétu moopat a3z 157 HOMIyit

MeOoIa.
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BOBHU 1
3AMOHU 3UHJIATY BA XAETY ®ABOJINATU ABYPAIXOHU
BEPYHI
§ 1.1. MoBapoynHaxp gap acpxou X-XI

Mapxuiau Tappuxuu 6a HoMmu jaaBiataopur CoMOHUEH Mabpy(,
Kd TaMOMM XaJkusaTxou Ocuén MwuéHapo MyTTaxyj Hamyga Oy, XamMuyH
MapxXuiad Pyl Ba TaBceau WIM, TagakKypu WIMHA Ba JABPOHH TYJI-TyJ
mykypuu MagaHusIT Ba ¢dapxaHru MapaymMu (Gopc-TOYUK Jap Macupu
TabpUXHU Oammapu Meodolaa, Ku 00 XyCyCHUITXOU XOC 0a Xa3uHaAW TaMaayHH
Oamap BopuJ ramrasHi. ManOaxou MybTamaad TabpPUXHUTOPOH (Oaxycyc
ocopu 6e3aBoiu «Tounkon»-u boboyon FadypoB) 06a oH nanonat MeKkyHas,
k1 a3 acpu VII oro3 Hamyna, map xKajmampaBu XypocoH Ba MoBapoOyHHaxp
IIAKJITHPUHU JAaBIIATXOMU a3 YUXATU UKTUCOAHN, CUECH-TEpUTOPUSIBI Ba 3a00HU
0a aman oMaJaHJ Ba OH JapJaBpaxou MHHOabAaW HU3 Py O0a WHKHUIIO)D
mymana. e xankusatxo gap xaB3zaxou mapéxou Cupmapé, 3apadmioH Ba
Amynapé xaér 0Oa cap Oypma, 6a WMHKHIIODH 3UPOATKOPH, HOPBOIOPH,
COXTaHM WHIIOOTH TYHOTYH Ba TMemOypad WIMYy XyHApXxo MycouaaT
MeHaMyaaHd. PaBaHau Tamrakkyjad XajJkd TOYMK Ba JaBIATIOPHUU § Oa COXTHU
qaMBbUITH (heoanin MyBopuK oMas.

Hap wnH Mapxuia 00 TabCUPOTH OMUJIXOU JIOXWIIA Ba O€pyHH,
TaXaBBYJIOTXOM Jap 3€XHUSITU KUILIPU MAJIAHUU MIAXPBAHAOH Oa aMay omaja
Jap COXaxOoM TYHOTYHM XOYarMu XajiK, a3 4YyMiia, caHOaTH KHIIOBap3i,
XYHapMaH/ii, MEJIOPATCUsI, YOPBOJAOPH, apXUTEKTypamenpaBuxon Hazappac
0a aman omajaHia, TaBcea MeédT. Pymiam cucremManm UPPUTATCUOHHA, KU
Ha3upalpo Jap TabpuXu KaOid@ BOHAXypIaeM Jap XyIydud cap3aMUHU
kagampaBu ComoHMEH 0a TaBpu TycTypaa aydop Meosia. Hap maBpaun
cantaHatu Toxupuxo Ba ComoHuxo gap You Ba gurap BHJIOSITXO KaHAJIXO
ko(dTa myga, obanbopu XoHOAHIA Ba AaproTX0 coxTa myxaaann. Cucremaun
o06épuu kopesinn gap IlanyakenT, McrapaBman Ba XypocoH TabCUC €T, KU
TaBAaCCyTH OH Xa30pX0 TeKTap 3aMuH o0Eph Mmerapaumann. Kaiim xapmax
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OamaBpuI acT, KM TO COJIXOU HA3UK MH CUCTEMaxOW HUPPUTATCHOHN Iap
MaB3ebX0H HOMOapIrya koounu uctudoaa OyaaHI.

MumooTco3in Ba TaKBUITH CHUCTEMAXOM WPPUTATCUOHH, KU
MexHaTH (aBKyUI0Aapo Taimad MeKapJaHi a3 JOIMTAaHU WIMY XyHap Jap WH
coXaxo IaxoJaT MeauxaHa. MabIyMOTH caxex ouj O0a pyIIad CaHbATXOU
Kyxid Jap WH Mapxuia MaBuyyaaH[: ad30WIId axojii Ba 3XTUEY Manmgo
HaMyJlaHU axoJiii 0a capBaTXOW MOJIA, 0axXyCyCKaHAAHMXOU 3epU3aMUHUU
dbompgaHok Ooncu 0a WMH coxXaxo ajdokamaHna rapaua. OauMoH 0a MaBKEbU
YOWUTUpIIaBi, HABBU MAaBAAHXO XYCYCHSIT Ba UCTU(POAAU OHXO MABIYMOTXOU
3apypupo  TEIMIHUXOJ HaMydaHna, TacHupoTu MyxTacap mgoup 0Oa
MAIIFYJIUSITXOM COKMHOHM MoBapoyHHaxp MeOomana. KodrykoBxou
apXeoJOTMU Jap COJIXOM TYHOTYH Ty3apoHHUJaIlyaa Kopkapau (yiay30TH
caiiéx Ba paHrapo gap muHTakan Ocuéu mMu€Ha, 6axycyc daproHa (cobuk
BunosAT gap Yymxypuu VY30ekucroH) HWMcrapasmian Ba bagaxmon (map
cap3aMUHU uUMpy3au TouukucroH) mykappap Hamyaania. CaHbaTu MyausiH
HaMyJaHW YOl MabIaHX0, Tap3y YCYIXO Ba TEXHOJIOTHSIM KOPKapau OHXO Jap
acpXxou MHUEHA a3 Japadau Pyl Ba UHKUITO(GU OHXO IIaxojaaT MeauxaHia. A3
yymja, 6a J1acT oBapJaHU METAIXO€ UyH HYKpa, CypO Ba IyJioja, KM Oapou
UXTUEYOTH  MapayM 3apyp OyaaHa, [Aap HaTUYam  TaxXKUKOTXOH
OOCTOHIIIMHOCH Ba apxeoJjiorii MyalsH Kapja ygaHa. AJjuiakail gap UH
3aMOH OJIMMOH 0a JOHMIIXOM WIMH KHUME pyHd oBapJa JacTOBAPIAXOU
MyXuUMepo pyu kop oBapaana. Ocopu XxaTTiék Ba HamyHau ucTUdOIan
3JIEMEHTXOU KUMEBH Jap Xa€Tu MapayM Jajelu ry(pTaxon MOaH/I.

Anokanm unmMm 00 amaius Aap OCOpM OOKMMOHOAM WH acpXxo Oap OH
JaroiaT MEKyHaH/I, KU XyHapMaHJIOH 0axycyc, KocHOOH 0a uctudogan Baceu
MabIaHXOM KOpKapAIlIyaa Mamryia OymaHa. AcO00X0 aHYOMXOU Py3Trop, KU
Oapou HUE3M py3Mappad MapayM 3apyp OymaHa coxTta 0Oa wuctudoaa
Memyaana. Ocopu uctudomgam KOpKapaxow MabAaHih Ba (Py3yloTXopo Aap
COXTMOH, KHIIIOBap3W Ba JaCTrOXXOM Oapou MeIHopaTcus 3apyp Jap

MogBapoyHHaxp Ba XypOCOH acpXou MHEHA OOCTOHIIMHOCOH 0O JaJIeNXxo
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cobut HamynaHa. Pymin Ba uHKHIIOMH KOpKapAu MabJaHXO TO 0a Xaiie
oMaja pacujaa Oya, KM KOPXOHAXOMW XypJu KopKapj Ba ucTudomganm oHXo Oa
TaBpU YMyMHU TaxH rapauaa 6ya. CaHoaTu KOpKapIu MaxcyJI0TXOou OMpPUHYH,
MHCCH, OXaHUIO-TYJIONN, K KUCMU AUTapu METAIXOU paHra (HyKpa, TUILIO,
aJIOMUHHI), CAHOATXOM KOPKapau maxTa, abpeiM, MacHyOTXOU KYJIOJA Ba
3apdxou muIari Hu30a TaBpH TYCTyp/a Aap OCOPH MH JaBPaxo BOMEXypaH/I
Ba HUIIIOHAXOU OHXO TO 3aMOHHM MO OOK# MOHAaaHI.

MaxcycusiTd aurapu pyulijaBa HHKUIIOPH YoMmea Jap MUHTAKaXOu
ryHoryHu Ocuéun Muéna (XypocoH Ba MoBapoyHHaxp) MHKUIIOG EdTaHu
COXTMOH Oy11. AKHYH 0a 4YOU MHIIIOOTXOHU KyXHato (papcyan 3aMOHHU ry3aiira
OuHoXxoe OyHEM MerapjaHi, KM 00 IIYKyX Ba azaMaTH XyJ OeHazup OymaHI.
[Ilaxpcosit Ba uctudoaam TOHUIIXOU 3aMOHABH 1ap OH 0a aBUU TapaKKUETH
Xyd pacuja OyJ. ApXUTEKTypaxou YyH caHbaTH XyHapMaHA# 6apou coxTa 6a
nctudo/ia 10/1a MyJaHd UHIIOOTX0U Oucépkabata 0a mapayaud oJiMM KaMOJIOT
pacuga Oyn. Yuxatu dapkkyHaHIaW IIaxpco3ir a3 oH umOopaT Oya, Ku
XaHTOMHU COXTaHU HMMOPATXO TaMOMHU HH(pPacOXTOpH MaJaHUIO Maliiin Oa
xuco6 rupudTa MemygaHa. Amaxycyc 6a o6 TabMHH HaMydaHHM IIaxpxo,
COXTaHM HHIIOOTXOM MaJaHuiodaporaTii Ba TabJIMMil Iyppa 0a HHOOAT
rupudra Memyaana, (Macaman, Yym Apsuc gap Camapkanm). MablIymMoT
noup 06a kaabaxou Mamxypu Maps, Hy3sop, Camapkana, Humomnyp, Tyc nap
OCOpU XaTTUM OOKMMOHIA Ba 003Eé(PTXOM apxeojiorid TryBOXU HHKHUIIO(PHU
Xa€TUM MaMIIMM WH Mapxuia mebornaa. XamM3aMOH, JAJIeIXOM MybTama/l
TOUPU MABYYAUATH CUCTEMaW KyOypHH OOTabMUHKYHEA Jap Imaxpu Tupmus,
cucteMau 4oxi Ba 0a oH Baciramrau jynaxou Kymonn maBuynang. Ocopu
TabPUXUU OJIMMOHM BaTaHW Ba XOpHUYY, KM TO 0Oa 3aMOHHM MO owmaja
pacugaaHja3 pyug Ba HyMyH IIaxXpXxo Ba MaB3€X0 aXOJIUHUIIIMHUA UH 3aMOHXO0
bamopat Mmenuxana. Caliéxu Ba THYOpaT SKe a3 CaHbATXOHU IempadTau UH
naBpa 0Oa xucob MepaBaHd. AjnbdarTta map O6apobapu cali€éXoH Ba TOYUPOH
HAMOSIHIATOHU WIMY ajab kaM HaOymana. OHXO0 a3 Iyiiarp KaHOPXOH OJaM

Oa HMHYO oOMazaa, 00 caHoOeb Ba ocopu XyYHapMaHIyuyu MapAayM OIIIHO
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MerapaaHa. Ske a3 uH ryHa caiéxon WMOnu-Xankyn wmeOornaja, Ku
TaacCypoTxou xempo a3 maxpu Camapkanj €goBap Memanajn. Tuoku
Humonaoau § CamapkaHa Jap acpxod MHEHA SKe a3 IIaxpXoW Mallxypu
yaxoH Oyna, 60 uMopatxou capbadanakimmma , 60FXxou 366010 Yy HAXPXOH
mycaddo Ba gurap ocopu 4a33zo0M MajJaHUIO Maullid myxpart gomr. Jlap
6apobapu Camapkang gap Ocuén Muéna maxpu XydaHa OyHER ramra Oy
[1;c.123-124].

Anbarra, map TabCUCHM MH Ay KumBapxou Mykragupu Hlapk-
MoBapoyHHaxp Ba XypOCOH, Jap UAOPAKYHUU UKTUCO/Ii Ba CHECUU OH CaxMU
cuécatMmaioponu cymnojau Toxupuxo Ba ComoHuxo: Admymiao conxou (822-
844), Toxupu-2 conxou (844-862), Mcmoun conxou (892-907), Hacpu-2
conxou (914-943), Basuponu ouxo bampamn, Yalixyni xene 3uénana. Oaumu
apab, xku gap 3amMoHu cyionan CoMOHUEH , KM Jap KajdamMpaBil axau
CoMOHMXO MEXMOH MelaBajJ oOuJ 0a XU3MAaTXOM OHXO UYYHHH H3XOpHU
MUHHAaTAOpU MeHaMmosia «Iloamoxw 3aMOHM COMOHMXO IIAXCH WIMIYCTY
TaMaJTyHIIapBap Ba 0a WJIM Ba MHCOHHUAT apy Meryszopama». OHX0o MapayMpo
HaMery30paH/l, KU KaJaM490u OHXOpO Oyca KyHaH] Ba Jap TaMOMHU IIOMXOHU
MOXU paMa3oH 00 Makcaau Xy3yp Jap MawIMCXOM XOC MapayMpo Ma3upon
MeKyHaH[ [S51].

Jlap Xxaétu MabHABUU aXJU COMOHUXO HAKIIU ACOCUPO YAMBUSITH
unmun  «MxBon-yc-Cado» mebozan, ku Mapkasd OH KUTOOXxoHaum byxopo
(Xoduzu Xukmat Oyn). Minm, magaHusT, ¢apXxaHT gap XoJaTH pyuia OyaaHd.
Mapxkasxou TabaIuMit (Magpacaxo, KA JAap OHXO WIMXOHW JWHI Ba JYHSBM
TabJIMM J0Ja MellyaaHa) 00 Tebaoau 3uéa GaboausaT AomTaHa. TaOuucT ku
OCOpH XaTTH, MaBOJAXOHU TabJIMMIA KUTOOX0 00 TE€HAOAN 3UET MaBUy1 OyaaH/I.
Bapou mapaym kuto6 Ooiirapum acocit Mmaxcyo Mme€dt. bo Bydyan HabymaHu
KOPrOXXOH YOI MH KUTOOXO a3 Tapadu XaTTOTOH HABHIITA IITyaa, JacTpac
Merapaugang. Yabxam maxcycu pypyimm kuToOXo MaBuyd Oya, KM Mapaym

HUE3U XyAPO a3 OHYO TAbMHUH MECOXTaHA. MachyJIOHM MH aHBbAHAXO Jap
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HaBOATH aBBaJl XyHapMaHJOHE OydaHa, KM a3 BOCUTAXOU XYA#A CIOKETXOPO
0apou OPOUIIXOU MACHYOTH OaZeuu Xyl OMO/Ia MECOXTaH/I.

Amakaii gaBmaT Ba AaBiaTaopn Imaki rupudra OymaHa, Ba
TaOUUCT, KU Oapou JaBjaT Ba HU3OMHM CHECHIO UKTHUCOAMM OH XyduaT Ba
JACTYpXOU HAOpaKyHaHda Jo3uM OymaHa. Jlap mH caMT IIOXOH, aMHPOH,
OJTMMOH Ba 3UEUEHPO JabBaT HaMyJa, OHXOpPO Oa HMH KOpPXO MAIIFYII
MeaomrTana. Ui xee, KM a3 TabpUX MabJIyM acT, a3 3aMOHHM 3a0T rapauaaHu
MH MaB3ebXo a3 Tapadu apabxo 3a00H Ba ypdy ogaTXOM OHXO OOKHA MOHIA
oya. baxycyc, 3a00Hu apabit xamMmuyH 3a00HU OOHY(]Y3 aMa MeKkap/1 Ba akcap
OCOPXO XaTTil 00 MH 3a00H UHTUILIOP MemyaaHa. MH Oouc Melya, kKu Mapaym
OCOpHM OJIMMOHU AyHEPO, KU 00 MH 3a00H Tapyyma Inyda OymgaHd, a3 Xy
Hamyjaa, 6apou Oapou memoOypau 3XTUEYOTH MAbHABH Ba axJIOKMHU XyJ a3
oHX0 uctudoga MeHaMyaHI. Yapa€HXou T'yHOTYHM JUHHUIO aXJIOKH Jap UH
3aMOH amajl MeKapAaH], KA 3u€WEH Ba axjid WIM 0a OHXOMerapaBUIIAH]I.
Yapadbuxoun «Ulyaibus» Ba «Kapmatus», KU a3 aurap 4apac¢Hxou 4YopH
MyTadOBUT OyJaHA pyU KOP OMaJlaH[ Ba OO XyCyCUSITXOU XYJ MapAaympo 0Oa
xya 4anno meHamynaaua. Ilaiigouinu yapaéaxou HaB 0a Tadakkypu Mapaym
TabCUP MEPACOH] Ba OHXOPO Madybyp MeKap/, Ku 0apou JUrapryHuxo yoMmea
ca’blo TAJIOII HAMOSH/I.

Yuxatun MycOUM MH yapa€Hxo a3 oH udbopat Oya, KM OHXO Oapou
MEIIPaBUN UIMXOU TYHEW MapAyMpO pOXHAMO# MeHamymaHa. TaOuucr, ku
MH TaMOIOJIX0 JUKKATH MapAayMpo 0a Xya 4ajad mMeHamyaaHa. Py oBapaan Oa
WJIMXOU IyHSBA Ooucu pymaum KacOy Kopxo Ba (aboausITXou My
Merapauaana. bo Byuyam 6a MyKOOWIUST Aydop OMaJaHM Yapa€HXOW HaB
3yXypyu OHXO 0O IIAKJIXOoW Jurap 30Xup Memynana. bapxypaxou cuéci,
MabHaB# Ba MaJaHMIO gaporaTit Oapouw pymiay HyMyU JOHUIIXOU T'YHOTYH
3aMHUHary3opi MeHamyaasa. CaHbaTXOM OPOMIIHM, TACBUPHA Ba MEBMODPH Aap
OGapobapu nurap caHbaTxo 6a aBUy HyMyHU Xy pacuja OygaH.

3apypatu uctud)ogad JOHUIIXOU UIMA Aap OYHEAW HMHIIOOTXOU

T'YHOT'YH 0a awman MEoOMal. Macanaun CaHBbATXOU apXI/ITeKTOpr Ba
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OPHOMEHTCO3W OemTap Jap acocu KOMEOMXOM WIMU XaHjaaca IIell
MmepadTana. Jasmatu CoMOHUEH, KM Jap acpXOou MHUEHA MyTaMaJIMHTApUH
naBiaTu JayHE Oa mymop MmepadT, ku 00 mempadTXou CHECH, MKTHUCOJM,
XapOii, MalaHUIO MabpudaTu Ba AUTap JaBIaTXou MaBuyaa ¢hapkK MEKap/I.

Slke a3 cababxoum acocum rnempadTd MH JaBiIaT UCTUdOIAM
KOMEOMXOU WJIMY JOHHUII Jlap CAaHOATXOM I'YHOI'YHM MaBuyjaa Oyna: Pynmaki,
®uppasci, Popobit, bepynit Ba CruHo gap paaudu ap3uiIxod YMyMH 4axOH#
OeHazup wMeOomana. Jlap xamam coxaxou XodYaruu XaJlK CaHOaTH
Menuopatrcusi (ba 00 TabMUH HaMYJAaHU axoJid Ba 3aMUHXOM KMIIT) Aap UH
JnaBpa 0a mapadau 3apypi pyuig €édpra Oya. Anbdbarra pyuiay MHKUIIODU WH
coxa 6e JOHHCTAaHM JOHMIIXOU Oa OH ajloKaMaH[ FAapUMMKOH Oya. A3 sK 4o
0a you Aurap MHTUKOJ JOJaHU 00 TaBacCCyTH KOPPE3XO Ba KyOypXxo yapaéH
MerupudT. Mabiiym merapiaza, KM Jap UH ailéM Mapaym a3 UH JIOHUIIXO
oapxypaop oynana. Mukummodu meauoparcus 6eBocuTa 0a MenpaBuu aurap
coxaxo 0Oaxycyc 3UpOaTKOp#l, YOPBOAOPH TabCHUpU MycOAT MepacoHd. Py
oBap/laH 0a cCaHOATXOM I'YHOT'YH Ba TaTOMKHU WJIMXO Jap OHXO Mapaympo 0a
JIOHUIIIOMY31 TAJIKUH MeHamyd. OMy3UIlIM UH TabpPUX Ba MAJAHUSITU KaauMa
HU3 TaapuyaH yapaén merupudr. OgamoH gap 6apobapu uctudogan UMy
XYHapXou Myocup 6a rysairaxou Ayp py oBapaa a3 6exrapuH JacTOBAPIXOU
oHX0 Oapxypaop Merapauaani. Jap 6apobdapu kabys1 HaMyAaHU TUHU UCIIOM
0a Tappux Ba apXaHTU KyXaHU XyJ Py oBapia 3UHAATHU XEIIPo Oap acocu
OHXO0 MECOXTaH]I.

Hap acpxou mMuéHa mgap XypocoHy MoBapoyHHaxXp JaBiaTxoe 0a
amMajJl MeoMajJaHJI, KM Jap HHU30MH CHECUM Xell Tadypubau TabpUXUH
ry3aimTaroHu OOCTOHUPO HcTUdoda MeHamydaHa. MacanaH gap JaBpau
XYKMpoHuH ToXupHUXo YOHHOIOPOHM MWHM 3apAaymTit ad3oumn édrang Ba
OHXO OCOPH XaTTHHU JaBpau KaJauM Ba 3a00HU OH JaBpapo, KU IMaxjaBi Oy,
9X€ Hamyaa 0apou MmaxH HaMyJaHU UH JUH cabio TaJIOMXoe MeHaMyaaHm [153;
c.14-16].

Hap 06ab3e maxpxou UH 3aMOH, Oaxycyc, MapB 3X¢ Ba TaBceau
3a00HM MaxJIaBil Ba XaTTi 0a oH ajnoyapaéH rupudr. ap K 3aMOHM KYTOX
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MapayM OHPO a3xyd Hamyjaa , Oapou macTpacu JOIITaH O0a OcCopHu KaauMi
MMKOHMSAT maiigo Hamyaaua [ 63 ]. Pymg Ba TaBcean 3a00HM CYFIH HU3 a3
YOHMOM ax0JIii Jap X0JaTu rempau 0y [58].

Xamuda XopyH-ap-Pamma, ku 0a TaBceau wiMmy dapxaHr

aJIOKaMaHJUHU 3UE JOILIT OJIMMOH Ba TAPYYMOHXOPO BOJOP COXT, KU OCOPH
MyTapakkupoHu XuHApPO 00 3aboHu apabim OaprapmoHana. Jlap acocu
HuImoHa04xou B.Munopckuit Mo Xoaua KocuaoHu XyJapo 6a XUHIYCTOH
Oapou yamMbOBapim HamyJdaHU THEXXOM IMGOOaxXIl Ba MabIyMOT JacTpac
HaMyJaH ouJ 0a guHxou xXUHAYEH (upucron. Kopxoum aHuommgojaum HH
KOCHUJOH Oapou OJUMOHM XuiodaT gapu TaHYdHau Oebaxoum WIMU
XUHIYCTOHPO 003 Kap.

AOypaiixonn bepynin pmoup 6a uWH Machkala Kop Oypnaa,
OaxaMajokamMaHIuM akujgaxou ¢upkau cybuéau uH axa: [ubna, bos3umau
bacromin, MaHncypu Xamio4ypo 60 TabIUMMOTH AUHA-hancapuu XUHIY HUIIOH
nogaact. MyBoduku TabauMot (panomasuu bossuan bactomin mHCOH nap
paBaHIM MaiiBacTa MallFyJl OygaH 0a aMaiaxou Tapoullid 00 XaK MYJIXak
MemaBaja. UH TabIuMOT Jap osHAa acocu ¢ancadan TabIuMOTH CYy(PU3MpPO
TAIIKUI MEAUXA/I.

Sk KaTop MyTaxacCHUCOHU COXauW Tabpuxu cydusm, a3z gymia,
M.XopTeH TabIuMOTU (haHOU HMH paBUSIPO 0a TABIMMOTU OYIIOMXO TaBbhaMm
MenoHaa. E.Q. beprenc 6oman, na MmyBopukry3zopupo paa MekyHan. OIuMoH
M.Xopren, A.Kpemep, W.l'ancmep, P.Huxoncon oung 06a oH, kU gap
TaBINMOTHU Cy(UEHN aBBaJ TabcUpH (aiimacyoHn MaKTaOXOM XMHIAA MaBYY/I
act, ucromarapi MmeHaMmosiHa. Akugaxou UM.INoncuep Ba P.Hukoncon moup 0a
TabCUpU TabIUMOTH Oyamo map Ocuén Muéna Ba ADFOHHCTOH Aap XOJjaTu
nHKknmod Mebomana. OO0pa3xou agoxugan TabIMMOTH OyIIu3M Jap
anabuétu Gopc-Tounk BOpHUA 1Iyaa, 0a YaXOHOMHUU MH 39OAKOPOH TabCUPH
3uén pacoHmmaana. Mo gap (aBk TabCHPOTH MyTakoOWjauw Oyaau3M Ba
HCJIOM, Jap XOoJIaTxou ajoxuaa cydusmpo 6aéH kapaeM. boxamrabcupuu

HCJIOM Ba JUHU 3apJyLITA pEliaxou aMUK Ba TyCcTypjAa JOpaH], KM UH Jap
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apTUKOAN Tad3uu mapaymonn Ocuén Muéna, OpoH Ba Typk 6a mymoxuma
Mepacaj.

Hucbatu naiijouiin Mapka3xou TabJIUM# (Magapacaxo) JajielIxou
3UEAN TabpuUXid MaBuyJaHia. A3 yymia, gap ocopu Tabpuxuu Hapiiaxii Ba
«Tawppuxu Tabapin» HUCOATH TABCUCH MaJpacaxo gap maxpxou Ocuén MucHa
MabJIyMOTXOU caxex oBapjaa IyaaHa. Axkagemuk bo6ouon FadypoB Hu3
HUCOATH WJIM Ba MAJIAaHUSAT Jap Iaxpxou XypocoH Ba MoBapoyHHaxXp CyXaH
rydra, 1oupu GaboIuATH Majapacaxo Ba yCIyOu TabIUMy TapOus Jap OHXO
MabJIyMOTXOU JIaKUK oBappaaact [17].

ba akupan onumu muHoXxTaum 4yaxoHi P.Mdpail Tabcucu majapacaxo 0a
axJau COMOHHUXO pocT Meosid. ba maxomatu § HaXyCTUH Majapaca Jap Haxpu
banx 0a davonuar mypyp HamymaacT. baba OH TaapuyaH gap aurap
maxpxou KajgampaBu CouoHuéH coxta 6a ucrudoma mgona myaaxa. Jap
acocu TaxKUKoTxou bapTona Tabcrucu HaXyCcTUH Majapacaxo 6a TaxxopucTtoH
(Bokeb nap AGFOHUCTOH) pocT Meosl. MyBohUKM MabiymMoTXou balixaku
nap HuMmau aBBamum acpu XI map Xytanm 3uéna a3 20 manmpacaxo aboausT
JOIITAaHA, KU Jap OHXO YCTOJOHM 00 camuka 0Oa TabiauMy TapOusu
TOMMOMIMOH MaIrys Oynaua. Tabcupu TabCUCH MaJpacaxo Jaap sSK MyQdaTH
KyTOX 0a MaMonuku Fap® MHTHUKOI €PT Ba OHXO MH MAapKa3XOH TABIUMUPO
Jap IIaKJIXOM TYHOTYH coxTa 0Oa wuctudoma wmemomana. [ap acocu
MabJIyMOTXOU TabpuxHuropu xurton Xou HYao map acpu VIII pap Xyran
«MOHHUCTOPXOU OYT07» amall MeKapaaHI.

Jap Hatmyam KO(PTYKOBXOM OOCTOHIIMHOCOH Jap AduHATenmna
HMHIIIOOTXO0EPO Maiijgo HaMmyaaHa, Ku Tabpuxu Oemr a3 1000 comapo mopans.
Jlap WH MHITIOOTXOU OCOPHM OME3UIIHN MOHACTHUPXOW OyAAOUT 0O Maapacaxo
ébr mymaang. WMH ryHa émropuxo HU3 map TaxXopuCTOH MaBUydaH.
XankuaTxoe, KA Jap KanampaBini MoBapoyHHaxp Ba XypOCOH 3HUHIAri
MekapaaHa 60 ypdy ogaTxou Xy Ba MEXMOHIOPUI0O MEXMOHHABO3UH XY/ J1ap
axcom oylaM ImyxpaT aomTaHa. HwucbaTtaH cail€éxoH, TOYUPOH Ba JUTap
Typyxxoe, K1 6a maxpXxou UH cap3aMUH BOPUJ MENTYIaHI, IXTUPOMH Xoca 0a

yo MeoBapjaHja. MH ryHa MmyHocubaT pgajieii TaMmMajAyHu Oo#n Kaauma
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JTOIITAaHU UH MapAyMpO HUIIOH MeaoaaHa. MIH Machana mgap WiM TO XaJau
0osy mosimomyxra Hamrygaact. J{ap moupaum MaB3yu 6a pucosa ajloKaMaH[I
0ab3e YUXaTXOU OHPO MIAPX MEIUXEM.

Cababu uHkUIO(GU WIM Ba BYChaTH XyHapMaHAR BYChaTH CAMUMUHU
IIaxXpBaHAOH Ba MapAyMH MaxaJld 60 MapIyMu KUIIBAPXOHU XaMcOost OyaaH/I.
TonmubuaMoH , XyHapMaHIOH, TOYMPOH Ba JUTap KUIIPXOU aXOJHH
raiipumMackyH Oa wmaB3exowm Ocuéu Mu€Ha omaja, MakKCcaJxou Jap aap
Ha3/IalllOH TY30IITapo MYpo Hamyjda, Oab3eamoH O0a Baranamon Oaprainrta,
0ab3eallloH CyKyHaTpo MXTHEP MeHamylaHa. OHXO HUIIOHAXOM CaHBAT Ba
MaJaHUSITH KHMIIBAPXOU XYAPO XaMYyH paM3U 3XTUPOM Jap HMH cap3aMUH
Macpad meHamymaun [13].

YampoBapu Ba uctudogadbapun MaxcyJoTXOW KHUIIOBap3d Aap acocu
XMCOOXoM Temakim MyaisH MemyaaHa. CamapaHok wuctudoaa HaMydaHU
3aXupaxou Tabum OelitTap BaKT 0a HCTEXCOJM Oap3uéau MH MaxCyJI0TXO
oBapjaa MepacoHa. A3 byxopo To byrau, ku MaBoIX0U aXOJIUHMUIINH OyIaH/,
Jap coxXxwim aapé vyourup Oyagana. VIH UMKOHHST MEOOA, KM MapayM 00
3UPOATKOpH, OOFIOpH, YOPBOAOPH MAIIFYJ Tapauia, TABMHUHOTH HYTUMOUN
MapayMpo kadoat Megoaana. JAurap caHoaTxo HU3 py 0a nHKUIIO) oBapaa
KAaCpX0 Ba KYIIKXO COXTa MeIIyJaH[ Ba IIaxpxopo 00 wumopaTtxou 00
xamamaTt opocta MerapaoHmaHa. Cyra-ske a3 KUIIBapXxoW IypOapakaTu
KyapaTtu Amtox acT. Jlap oH mapaxToHH capca03, 60 MeBaxou ¢hapoBOH Aap
Xap sIK XaBji, 00aHOOPXO Ba 00X0U 4opi Oy1a, 4oepo nango kKapaaH MyMKUH
HaOya, KU gap OH ocopu o0y oboni Habomaa. Ba mapaymoHn oH a3 XxaMa
OOXMMMAT, HAKYKOP, XalpXox, 3UHAATUIYCT, TapOMATINIA Ba MEXMOHHABO3
Mebormana. A3 6acku poOMTaxou THYOPH, UIMA Ba MIaHK dap pUBOY OV,
TeBIOAN POOOTXO Ba MEXMOHXOHAXO Jap IIaxpy AEXOT Xejie 3uéa OymaHI.
Bbozapronon 6emanosn gap 6030p Ba arpody axHobu MaxaJiXxou axOJMHUIINH
ramTyry30p KapJa MOJIXou XyJapo ¢ypyxTa map Oagajaii aurap MaBOIXOPO
Mexapuaana. «MaH myHugaM, Ku gap MoBapoyHHaxp 3uéna a3z 10 xazop

paboTxo Oapou KaOyIM MEXMOHOH MaBYyaaHa. Ui MUKIOP MEXMOHE, KM Jap
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OHXO Tampud MeoBapmaHa OapoOSIIOH YO, FU30 Ba AUTAP MMKOHHUSITXO
dhapoxam Oya».

Monu Xalikan HUIIOH Meauxaid, Ku ¢apk OaliHM capBaTMaH] Ba
Tabaxkau MoBapoyHHaxp jaap acpxou IX-XI oHxo moupaxou Xyapo Ha 00
MakKcaau Xycyci, 6amku 60apor O0OJOHMH Maxajaxo, COXTaHU ITyJIX0, POXXO
Macyujly Mmajapacaxo, paboTy MEXMOHXOHAaxXO Ba HMHUYHMH Oapou XHMOS
HaMyJaHM Tabakaxou KaMOm3oaT Mmacpad MeHamynaHA. bapakcum uH gap
JaBJIATXOMU AUrap MH Tabaka MyJaou a3 Mau XOXMIIXO Ba Maijy jJarbaTxou
XOCH XyJI rapauaa, MaH(PpUaTXOM Xempo a3 MaH(QUATXOU YMYMHUU Yyomea 00J10
Mery3omrann [33].

bap acocum Huromraxou OJIMMOH Ba MYappUXOHH OaBPaXoH
TYHOTYHU TabpUX#l, XaM3aMOH TaXKUKOTXOM apXxeoJord gap IIaxpXxou
acpumuéHaruu cap3amuaxou Ocnén MuéHa TOJIOPXOoepo Maao HaMydaH I, KU
OHX0O 00 Makcagxou Ty3apOHUJAHM 4YOPAOMHMXO Ba IIAOHUIIMHUXO Ba
Max(duIXo paBoHa rapaujaa OyaaHa. ANajXyCyc, OCOPHM MHIYHA TOJOPXOPO
nap maxpu ITanyakeHT (Bokeb map Bwinostd Cyram xo3upa) 00 Tebaoau
suéna a3 100-to édt mymana. Macoxatu xap sike a3 MH ToJIOpXxo a3 100m?2
3uén Oymana. Jlap maxpu XaneBapam XxoHuropuu Baxmm tomopxoe 603edT
mygaHa, Ku MacoxaTxosmoH a3 200m? 3uén Oynana. Jlap TamMoMu maxpxou
acpyUMHUEHAT# OCOPU MHTYHA TOJOpXO €dTa ImyaaHa, KM OHXO Aajied 4aMb
OMaJlaHM OJAaMOH Ba MaIFyJl rapAuJlaHd OHXO 0a YOopaOMHUXOUW MaJaHii,
WJIM#A TabIuMil MeboI1ana1. MIH ryHa TOI0pX0 Jap Maxajaxou aXOJIWHHIINH, KU
a3 Imaxpxo Jyp BOKeb ITyaa OyaaH, maiao Kkapaa mymsang [52].

MHIIOOTXOM TYHOTYH Aap IMIaxpXo Tadykop# IMya0, Aap OHXO
XapryHa TaCBUPXOHU XaHJAcCH, paCMXOU XaMBOHOTY JAPaXxTOH XaM MeEIIydaH/I.
A3 nHYo Oa Xyjocae omMaJaH MYMKHH acT, KM 3aBKM Oaleél Ba 3CTCTUKHU
axoii gap 6apobapu nurap caHbBAaTXO Jap Pyl Ba TaBcea Oymana. MHryHa
XaMKOPUXO Jap Maxpxou acpuMuéHarun Xyinoyk, Tupmus, banx, Adpocuéo,
Bapaxmm Ba caiiépaxo gactpac rapauaana. [llaxconu capBTMang Ba 10po aap

maxpy Maxajaxo Kacpxo Ba HMHIIOOTXOM 00 Xamamat MecoxTaHi. CoxTaHu
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MEXMOHXOHAX0 0apou xap SK maxcu 0oHy(]y3 Mosu uPpTUXop Maxcyd MemTy/.
Mynom napu uH MEXMOHXOHAX0 0apou MH MEXMOHOHM BaTaH#! Ba XOpuy# 003
Oyj Ba maiiBacra Jap OH XM3MAaTTOPOH MAIIFyJIX KOp OyTaHI.

Hap Cyra, K4 OH sKe a3 maxpxou KajoHtapuHu Ocuéu MueéHa oa
myMmop mepadr, gap 6apodapu MEXMOHXOHAXOHU Xyp/y MUEHA MEXMOHXOHAHU
KaJIOHe MaBYyJ Oyd, KM a3 4op Tapad mapxo JOIIT Ba UH JapX0O a3 JEBOPXO
nap sk Tapad 4yao OyaaHa Ba Xeurox nymmuaa Hamemyaana. Cadadbu myaom
Kyioja OyJaHu 1apXxo a3 oH uoopat Oy, KM MEXMOHOH METaBOHHUCTAH/ Jap
JTUJIX0X 3aMOH 0a OH BOpWJ IIyJa, 3XTUEYOTXOU XYJIPO a3 OH OapopaH]I.
AXoIMu Mmaxpxo Ba MaxaJjixo YyHOH 00 sxaurap mypua MexpyOooH#: JOIITaH]I,
K1 0a XOHaXoW XaMaurap O0emajioll BOpUJ rapauja, 00 Xxamaurap cyxoarxo
opocTa, TaOM MEXypaaH..

AnbarTa gap 0ab3e maxpxo Hopacouu o0 6a Hazap Mepacua. bo
BYUYJIM MH Jap Xap Maxaj capu Xxap KaJoM Ky3axo Ba XapryHa 1ap0aTxopo
METY30IITAH/, KU paxry3apxo a3 OHXO OIIOMHJA TallHATHUH XYAPO
HIMKaHAHI.

Capnobaxo coxTta MemyaaHa, Ku jgap dacau rapmo Oapou
HUE3MaHAOH uctudona memyaadg. Ouau uH TaoMmyl map «KoOycHomay
nanenxou MybTanusd maByyna act [37].

A3 ocopu KaaumMa Ba acpuMHEHArum ©Oa MapaymMu XypOCOHY
MoBapoyHHaxp MaHCY0 auaa MeraBad, KU OHXO HUCOATH MEXMOH 3XTHUPOMU
xoca gopaHa. Mo pap «llloxHomawm» Oe3aBonu DupmaBcii MaH3apaxou
TMEIIBO3U MEXMOHXO Ba HABO3UIIIM OHXOPO 00 XyOil 1uj1a METaBOHEM. XaMellla
MH MapayM OWIM TOK Ba HUSATU Xalp AOINTAaHI Ba XapryHa Ma3supoupo Oe
TamMab 0Oado MmeoBapiaaHa. Acpxou X-XI gap Tabpuxu acpUMHUEHATUU
MUJJTATH TOYMK Ba JUTap MHIUIATXOE, KU Jap UH KaJlaMpaB 3UCT AOINTaH/,
naBpan 0ojopaBuM WJIM Ba Maopud maxcyd Memya. TaBauyuyxu omma 0Oa
unMy (apxaHr Ba MagaHUSTY caHbaT Oa gapavae 3u€n Oya, KU MebEpH
Oaxomuxit Oa ImaxcusIT a3 pyW Japadad JOHHUIN JOINTaH 4YapaéH MOIIT.
Tabpuxauropon Mupxona Ba Hapmmaxii HucOat mHKUIIO) Ba TaBceau
TaBIUMY TapOUs Aap Majapacaxo JalleIXOM KaThil oBapaaaHa. MyXaKKUKH
pyc B.B.bapronpa, kxu ymMpu xempo 06a TabpuXW aCpUMHEHATHH MapayMH
capzamuHu Ocuén MuéHa Oaximmaaact, COOUT Meco3al, KU Jap IIaxpXxou
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byxopo, Uyun Mymuén Ba @apyak Majapacaxo amajl HamyJa Oap OHXO
Xa30pOH TOJMOUJIMOH TaXCHUJT MEKapIaH/I.
Ske a3 xycycuaru maapacaxou aap acpxou X-XI amankyHaHaa a3 oH

nbopar Oy, Ku gap oHXo 0a Failp a3 WIMXOU JUHA UJIMXOM JTYHEM O0a MUCIIH
puésn, xanmgaca, gancada, HydqyM Ba AUTap WIMXOM TAOMATIIMHOCH TaapucC
Merynana. ABY rupudTaHd Yapa€HXOM MYKOBUMATH XamMuyH Yapmartus,
MCMOWIMS Ba MybTa3wia OOUCH TMEIIPaBUU WIMXOU IyHSABA rapaumaH. ap
Majapacaxo OJIMMOHU Mabpypu 3aMoH Xakumu Camapkanan Myrtapuid,
Canmun Camapkanaini, AOymaiinu camMapkaHad ©Oa TabIuMy TapOousu
MYXaCCUJIMH MaliryJ OymaHa. Ui xesne, KM a3 YHBOHXOM OJIMMOH Jap Me€oeM
akcapusiTu oHxo axyau Camapkang Oyaa, O0apou pyUIIH WIM XU3MATXOU
6ocazo kapaaang [17].

Hap 6apobapu Camapkang XyTaja, KH MapKa3XoW WIM Ba TaMaIyHU
acpuMuéHari maxcyo Mmeédrany, maxpu MapB HU3 sIKe a3 IIAXPXOU MyXUMHU
Maopudnapsap 6yn. ap mH4yo 00 yCTOJOH Ba HIOTMPAOH MAOIIM MYyamsH
TabUH MEHAMYyJaHJ, KM OHXO Oapou 3XTUEUOTH IIaxcum XyJ Oa aurap
KOpMaAIIFyJl Harapgadng. A3 TebI0aM 3UEIM Majapacaxod 3UEAW UH IIaxp
Maapacaxou «Axmanusy, «Xotyn», «lllapadan-mynk», «lyropi»-po Hombap
KapAaH MyMKHH acT, KM T€bJIOAU 3UEAN TOJIMOMIMOH momTana. Jdap OyHEnm
Majapacaxo Xyau yCTOAOHY OJTMMOH HINTHPOK Hamyjaa, TAMOMH Xa€TH XyApPO
cappu TapOusiu MapayM MeHamyaaHa. Jap maapacaxo yCTOJOHY HIOTUPAOH
nap Oapobapm uiaMomys3in 603 6a TaXKMKOTXO Ba TabiIudu KUTOOXO Ba
puconaxo Mamryn Oymana; SbpHe Maapacaxo OJUMOHEPO  TapOus
MeHaMyJaH/, Ku 0apou NMenmoypau TaMOMHU WJIMXO0 HEPYHU 3eXHUU XyaApo capd
Mekapaans [53].

Arap uange, ku Cynron Maxmyau FazHaBi gap Tabpux XaMuyH
IIOXW 30JUM Ba Oemgoarap €goBap MeliaBajg, amMMo Oo0OByuyau UH § 0Oa
OJIMMOH Ba WJIM 3XTUpoMU Xoca jgomT. Jlap 0Gapobapu Tabcuc HOAaHU
Majapacaxou 3UEN Aap MaxpXow Kajgampasin kumBapam «Manapacan Caiépu
CynTtoHi»-po Tamkuwil HaMmyd. Uit xelle K a3 YHBOHUU WH Majpaca MabiIyM

acT, OH 4OM MyaiisiH HaJOIIT Ba Xap Ky4do, KU CyJTOH MepadT YCTOJIOH Ba
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napBapuIINXaHAaroH XaMpoxu § Mepadrana. Yusu yoaud a3 xama OH acr,
ku Max3 AOypaiixonu bepyHit maiiBacta XoauMu WH Majapaca Oya. Uu
maxcusitu 6apyacra xampoxu CyntoH 6a XUHAYCTOH padTa, TAMOMHU OCOPHU
XUHIYXOpO 0a 3a00HM apabii TapuyMa Hamyjga, 0apou akcapu OHXO MIapXy
TaB3exe HaBulTaacT. MybTabaprapyH OJUMOHM 3aMoH: MOHu Baxuii,
Co6bur wubHm Kapx, Xwmon wunbuu Wopoxmn, HWMOpoxumm AbOmyIxak
JacTIapBapoOHM HWH Majpaca Oyjaa, Aap OsHIA IIAXCUATXOU Mabpyd
rapauaana. Onumonu 3abapmactu 3aMoH Dopobin, AOypaiixonu bepyHit Ba
AoOyanit n6Hn CuHO maxcusaTxoe OyaaHa, ki 00 GpuTpaTu a3zaauu Xeml caaxo
pucojiaxo Tabiug Hamyaa, bapou osHAAroH 0a énrop ryzomTass [71].

Manpacaxo MaHpuatu yomeau (eogaaupo XUMOsT MEHaMydaH],
aMMO Jap MauyMyb Max3aHU WM, MabpudaT Ba XyHapMaHI#A OydaHI.

NaMu HyyyM, KU OH SKE€ a3 WIMXOM Kaguma Oyna, Oapou
3UHJATMU MyKappapuu OJaMOH axaMMHUSTH aMaJiii JOIIT Ba Jlap UH JaBpa
xene uHkumo@ édra Oya. AKHYH OHPO Jap COXaxOW T'YHOTYH XOYaruu XaJik
TaTOUK MEeHaMyJIaHI. A3 yymja, oOEpUU 3aMUHXO Ba TAIIKWIM CUCTEMAH
MyKaMMaJll UppUraTCMOHMMax3 00 MH WM ajokamMaH oya. OJIMMOH gap vH
caMT 0a OH Tajoll MEHaMJaHJ, KU WIMHM HY4YyMpO HAKUK OMYXTa a3 OH
nairupona Oaxpabapmopu HaMosiHA. lap HaBOaTW Xyn OMy3UIIM WIM 0O€
JOHUCTAHU XMCOOOApPOPHUXOM MaTeMaTHKH, KOHYHUATXOM (U3UKHA Ba
CO3MIIXOM XaHAach a3 UMKOH OepyH Oyn. buHoOap vH 3apypusiTd MyKamMmal
OMYXTaHHU UH WIMXO Ba BoOacTa 6a OH Memoypayd WIMUA Hy4yM ajloKaMaHIuu
OallHM WH COXaXxopo TabMHUH HaMyda Jap MauMmyb Oa TMempaBUUd OHXO
mycouaat mekapa. Hdap Ocuéu Mu€na To 3yXypu HCIOU WIMY JOHUIIXOHU
3apypi Ba TAaTOMKKM OHXO Jap XOJau pyura Oya. SAxyana mMymiaT WIMXOHU
IyHSBA 00 TaxaBBYJIOTXO€, KU Jap HU30MU CHECH Oa By4qya omaaa Oy, Aap
xom Gypya Oynana. M 6a menripaBun yomeba TabCUPU MaH(bHA MEpaCOH]I.
XarTo Aap XaMuH AaBpau xuiodatu apadbxo Mapkaszxou TabiuMu (baiTyii-
xukMat gap Mpok) Ba kutoOXoHaxo OyHER rapauaa, O6a Imemodypan TaMOMH
WIMXO UMKOHUSIT MegoaaHa. Hdap axaun COMOHUXO UMKOHUSTXOM (hapOBOHU

nemoypan unMxo naigo mya. [Hommoxonu ComoHit 6a nempaBit Ba pyIian
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TaMOMU WJIMXO JUKKATU JIO3UMH [10]la, OJIMMOHPO 0a MapKaszxou WM
MEOBapJaH/, Ba KYIIUII MEHAMyJaHI, KM TaBacCCyTH WJIM YOMEPO TaH3UM
HaMOSsIHI. XaMHH Oy, KU COXTH JABJIATI0PHA, HU30MH UIO0PAKYHH, MEMIOypan
MKTUCOJMET Ba XaMau COXaxou Jap yomea 0a aByW abjoall pacuaa oya. Jap
TaMOMHU oJjiaM Hasupu aaBiiaTu CoMoHMEHpO €pTaH MymKua Oya. Yomeaun
COJIUM 3€XHHUATXOU COJIUMPO PyH Kop oBapA. MyTadakkupoHH HAMOEHHU OJlaM
Ab6yanii Mounu Cuno, AOypaiixonu bepynin, AOymaxmyau Xy4daH/#,
Ab6yabaymmoxu Xopasmit, Myxamman-an-Xopa3Mii HaMyHaW MyxTacape
MeOoIlaHa, KA Jap WIM HHKUIOOM OeHasuppo Oa Byuyya oBapaaana. OHXO
Jap Memoypau XaMau WIMXO caxMHM 00ca3o rysouita 0apou TaTOUKH OHXO
TaAOUPXOU aMajii aHaemuaana. Y xemeku gap 00JI0 Kaiig HaMmyIeM, alakai
Jap WH JaBpa CHUCTEMaxXOW MyKaMMaJli WPPUTATCHOHN COXTa IIyJaaH[, Ku
TaBaCCYyTM OHXO TaMOMH HYKTaxOdW axOJUHHUIIMH 00 o00M HYIIOKHA Ba
00EpUKYHaHAAU 3UPOATXOM KHUINT TAbMUH MeramrtaHi. bapow coxtaHu wH
CUCTeMa JOHUINXOM (U3UKA, THUAPOTEXHUKH, XHCOOOApPOPHUXOM TAKUK,
rujporeojioriis Ba ruaporeorpadiuiosum Oynmana. CoxTaHM cUCTEMau
UPPUTATCUOHN Aajield OH OyJaHJ, KU WMH WIMXO OO TaBpuU Baceh OMyXTa
1Iy1a 1ap KOpxou amaji kopoact memyaana. OnumMoH BodacTa gap COXTaHU
CUCTEeMaxOoH MYpaKKa0d HINTUPOK HaMyda, Oapow TabMHHU CaMapaHOKUU
OHXO caxMmry3op Oymana. AOypaiixonu bepynn kailim wMeHamMosI, Ku
«Mnmxopo TanaboTu OJaMOH, KM Oapou Xa€TalloH 3apypaHa 0a By4qy.
oBapaaHa. MaH}uaTu WM TaBacCyTH OH 0a JacT OBapJaHM YM3XO0U Oapou
xa€t 3apypi Medomam. Moun CuHO WIMXOU TaOUATIIMHOCUPO a3 TapKUOHU
unmu (acada 6epyH oBapa.

bo €épun cucremam xopesr 60 00 TabMHUH HaMyJdaHHM aXxoJlil sKe a3
Bacujiaxom acocii 6a mymop Mepadt. Tabumcrt, KM Xama BakT IIaxXpxo
HUCOATH mapé€xo Jap caTxy OalmaHaTap BOKebh OymaHa Ba 0Oa HWH caTx
OapoBapaaHu 00 KOpH Xeje AyIIBop Maxcyd MeédpT. AMMO amanyu HaMyJdaHH
WH KOop Hory3up Oya. Hap acocw miaMxou TaOuit, TaOMATIIMHOCK Ba puUE3n

COXTAHU HHIIOOTXOM TUJIPOTEXHUKUPO Oa aman oBapaaHa. A3 Tapadu
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FaznaBuxo kope3u napos3uain 30kM-po KaHIaHA, KM OH 6a 00€pUM 1axpxo Ba
MaxXajaxou axXOJWHUIINH MycouaaT Hamya. [dap 6apobapu map ocopxou XaTTi
€aoBap rapJujiaH a3 UH MUHIIOOTXO apXeoJIOrXO HUIIIOHAXOU OHXOPO Maijo
HaMyJa, COXT Ba HUKTHJAOPHM OHXOPO MYyaisiH HamMyaaHI. A3 KOpXou
AHYOMJOJAa AaXxOJMKW AaCpUMHMEHAr® MabliyM Merapjaja, Kdh OHXO Jap
daporupum TaMOMHM WJIMXO HMKTHIOPU JIO3UMHUPO moimtaHa. bosa kaiig
HaMyJ, KA TaMOMHM KOpXO a3 Tapadu oaaMOH Oa TaBpU MEXaHUKUYPO
Memygana. Mctudomam maBoaxou 3apypin 60apou COXTMOHU HHIIOOTXO Ba
TaBACCYTH JACTTOXXOU MEXAaHUKH aHYOM JOJAHU KOPXOU AYIIBOp SIKE a3
adg3amuaTXOM TAIIKUII Ba 0a poX MOHAAHM aMaIuEéTXO0U 3apypit Oy.

CoxTaHu MHIIOOTXOU UPPUTATCUOHM O€ COXTAHU JApFOTXO (IMIaTUHA)
ralipy MMKOH acT. [laproTxo Jap Aapéxo 00 Makcaau aurap HamyJdaHU
Maypan o6 kopbact Mmemyaana. Hdap kuéc 6a mempadTxon Myocup xapd
3aJlaH AYLIBOP HECT, KU JIap OH aléM MH KOp YryHa aH4YOM J10Jla MEUTyIaH/I.
Slke a3 maproTXou KaJIOHTapuH Aap Xopa3M coxa liyja OyJ, Ku OH Oapou
JUTap KapaaHd Maypou Jap€ Ba 00€pu HaMydaHU MaxXaJlJlaXxOou aXOJUHUIITNH
Ba 3aMUHXOHM KHUIIT Jap Hazap gomrta myga 0ya. OH TO TOXTYTO3U MYFYJIXO
6a nypparit uctudona memyaana. Ocopu UH JaprOTXO0 TO 3aMOHM MO OoMajia
pacuaaam.

Mabwnaym act, Ku 0apou COXTaHU HHIIOOTXOHW 3apyph 4OH, MaBKEb,
0axucoOrupuu NOMIOPHUM CUCTEMA, MUKIOPU OOM YaMillyfa Ba TO O0a KaJaom
caTxX OapoBapJlaHM OH JOHHUIIXOM caxexpo Tajgad MeHamyaaHa. Amdarrta
KOPXO Jap acocu jouxa yapaéH merupudrana. Ba mouxa 6os1 60 Tamomu
JAJIeNIXOW WiMi coOuT Merapau. Jlonxaxo coxra Iryaa, Kopkap MeuryaaH
Ba 0apau COOUT IMyJaHU IBTUMOJHOKHH OHXO KOp or03 MedT. TaTtbuku
JOHMUIIIXOM MEXaHWKHA, TUAPOTEXHUKH, Truaporeorpadi, TPUTOHOMETPH,
TEOMETPH Jap COXTAHM JIOMXaXO Ba amallii COXTaHU OHXO XeJle MyXUM OyI.
Noun Cuno Ba AOypaiixonn bepynii O0eBocMTa BOCHTAXOHW MYXHUMH HH
CHUCTEMaxOoHu Mypakkabpo coxta, UCTU(OIau OHXOPO TAbMHUH MEKapIaH/I.

CoxTaHM KaHAJIXO Ba MyalsH KapJaHM MacUPU OHXO KOPHU Xejie
Mypakkab Oya. bapou nH ac600xoe caxexe J103uM OyAaaHd, KU UH PaBUIIIXOPO
JTakuK MyaiissH MecoxTaHd. AOypaiixonu bepyHit Tapo3ae (HUBEpUpPE)-PO COXT,
KU OH O0apoM caxex MyalssH HaMyJaHu caTxxo ucrudoaa memya. Mcrtudonaun
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METOJIU MYOBH3aU TPUTOHOMETPHA Jap 0a poX MOHJIAHU KOPH HMHIIOOTXOU
UPPUTATCUOHA €pUM KAJOH MEpacoHUI. A3 HH 40 MablIyM Merapaa, Ku
OJTMMOH TPUTOHOMETPUSPO 0Oa XyOW MEJOHUCTAHI Ba METOAXOU 0Oa OH
BoOacTapo Jap Kopxou aMani ucTudoaa MeHamynaHa. Mertonau MyoBHU3a
Oapou MyalsiH KapJlaHW OaJlaHJIMK WHIIOOTXO Ba AMHUKUM YOXXOM 00 posin
XaJIKyHaHaa JomT. MabiayM acT, KM JOHUIIXOW T'€OMETPi HU3 Jap WH 4o Oa
TaBpu Baceb ucTudoma memya. SAvpHe uctTudoman 4YeH KapJaHU KYHUXO Ba
TaTOMKK OHXO Jap POXaH/IO3UU UHIIOOTXOU OOBEpH MAPTH 3aPYyPUH TYPYCT
aHYOM JOJaHM KOpXo Maxcyo MeédT. Bopucon Ba morupgonu AOypaitxoHu
bepynin Ba MOHu CuHO nap TakKMWII Ba NEMIOYPAN CUCTEMAaXOU UPPUTATCUOH#
KOPXOU MyXHMEPO aH4YOM JIOJIaH/, KU Aap OsSHAA OHXO 0a MaH(puaTH Mapaym
KOpOacT LIy IaH/I.

Mo a3 TappuxM KaaAUMH XaJKU TOYMK JAaBIATXOEPO MEIOHEM, KU
JO0pou TaMmaJayHu Oa Xxya xoc Oymania. ByHéam maxpxo Ba Maxalixou
HCTUKOMATH Jap nAaBpaxou xene kaguMm (2500-2700 conm kabi1) ryBOXH
nempad Ty ap3UIlIXOd MO Ba MabHaBi OynaHa. To axau UCIoOM UH TaBpU
maxpAopi Ba yomeacosn uaoma jgowt. Jlap 3aMOHM cajaTaHaTH UCIOM 00
qOpHUIIABUM JUHY OWHXOU HAB KaHaalaBid a3 ypdy oJaT Ba MaJIaHUSITU
ry3amra 6a aman omaa. Hap acpxoum X-XI ku paBiaatxo Oap acapu
TaxXaBBYJIOTXOM JIap HA3MU CUECH Ba MMTUMOUIO UKTUCOA Oaamaniomaaa, 603
TABOHUCTAHJ a3 ap3uIIXOM Try3alllTahl Xem OaxpaBap rapaujga OHpo 00
AP3UIIXOM HAB OME3HII foAaH . Enropuxon ITaH4akeHT IryBOXU ry(QTaxon MO
Mebomana. CanbaTd MEbMOPHUHU KaJuM Ba HaB ome3uin €dta, nap OyHEMU
XOHAaX0 Ba HMHIIOOTXOM 3aMOHaB#i HCTH(dOIA MemyaaHa. AKHYH JEBOPXO
OPOMIII T0/1a MEIIyAaH/] Ba Jap OHXO HAKIIXO€ XaK MeIIyJaaH[, KU 0a XyCHHU
UMoOpaTxo 3e0orum Maxcycpo 3aMm MeHamyaaHna. Mcrudomau cytyHxo map
TOXWIN OMHO Ba allBOHXO, KM UMpPY3 HU3 ucTU(doma Oypaa MemaBaHi myppa
6a mymoxuaa Memygana. Kangakopi nap cyTyHXoMW 4yOi a3 XyHapu BOJIOU
XyYHapMaH/IOH IIaxoaaT MeIUXaH/I.

Nctudomanm  HUMCYTYyHXO  Jap  Macyujaxo, MaHOpaxo  Ba
KOPBOHCAPONX0, KU Jap 3aMOHXOM KaauMm Koownau uctudoma OymaHa, TO
acpxou X-XI uctudona Hamemygana. A3 uH JaBpa IIypyb MIyaa, MH CAaHbaTH
Hoaup 003 Jap COXTMOHXO 0O MakcaJM yCTyBOP# Ba 3¢00TrMM OHXO KOpOacT
Memyaana. Kanmakopi gap 4yd MepocH a4I0/I0HHU T'y3amTan MapayMmu ¢opc-
Tounk MeOomana. On 603 0a maBpam HaBM MHKUIIOMU XyJ OMaja pPacuil.
AKHYH a3 CyTyHXOM MyKappapi TO CYTyYHXOHM HMOpaTxom Ooxarmamar
KaHIaKOphA MelIyaaHa. Xap fSK YCTOM KaHJaKop XyHapu OMyXTa Ba Aap
Taypuba XOCWI Hamyaaum xyapo wuctudoma medOypa. Hucbatu canbatu
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KaHJIaKOpH Ba OPHOMEHTU TabIU(POTXOW 3MEIe MaBUyIaH, KU MaBYyIUSITH
OHXOpO cobut Meco3zaHa. ba Macvanam apxutektopu B.JI.Boponun, 6a
canpatimuHoci I'.A.IlyrauenkoBa, M.A.Py3ueB Ba 6a Macbhaaxou apxeoJiori
M.E.MaccoH TaxkukoT Oypjaa, HUCOATH PYLIJIM OHXO Jap acpxou MHEHA Oa
O0abaTap JANEIXOU O0IBTUMOAPO MEMTHUXO HAMYTaaH/I.

Hanatu CoMOHMEH, KM MOypKyApaTTapyuH HU30MU cuécin Oyna, aap
nemoypan TaMomu coxaxo Temrcad Oya.CoxtaHu mMak0apaxo OF03 Tapu/l.
Maxk0bapan Comonuxo aap acpu X gap byxopo HamyHau ojiuu uctudogau
TaMOMH CaHBATXOU MEBMOPH, OPOUIIA Ba OPHOMEHTHA MeOolag. DXTUMOJ
MepaBaji, KM XAaHIOMHM COXTaHM HWH Mak0apa caHbaTU apPXUTECKTOPHUU
Taxopuctony Cyri, k1 0a JaBpau KaJJuM MAaHCyO acT Ba CAaHbATH OPOUIIOTHHU
JIaBpau HaB ucTudoaa mygaana. Jap coxTaHu UHIIIOOTXO Ba OPOUIIIOTU OHXO
KyJIOJIM ITycTalryga 00 mapaoXTu cades Ba OpHOMEHTH CHEXY CypXdaTod, KU
OHXO O€BOCHTA Jap UH Cap3aMUHXO BOMEXypAaHia, MCTU(OJa rapaugaaH.
CaHBaTXOM OJIMM OPOMIIOTH Ba MAPOXT MaX3 MaxCyJIu JacTH XyHapMaHIOHU
Camapkanny Hwumonyp Oyma, oH map OponHu Fapbm 0a Mymoxuma
Hamepacua. Hap axam COMOHHUXO TaMOMH HaBBU KOPKapAd MACHYyOTH
COXTMOHM Ba XYHAapMaHIUXO PpOXaHA03@ IIyaa OymaHa. XaTTto acOoOy
AHYOMXOM OJIUM a3 MeTajJ Ba IIHWIIa COXTallyJa Jap COXaXOou TYHOTYH
ucrudona memynana. CoxTaHU MAacHYOTH PY3ropJopH, XapryHa 3apdxo as
KyJIOJI, MeTaJl Ba IMINa 0a TaBpU Baceh Jap KOPXOHAXOU XYCYCHH XypAY
KaJIOH 0a pox MIIOHJA Iyaa Oy, Ku BoOacTa 0a TanaboTxo Ba 3XTHUEYOTAIIIOH
MapayMm a3 oH 6axpacd memynanna [ 111; ¢.23-29].

Jlap maBpoOHHU IIypaBi Ba TaxXKUKOTXO Ba 0O034yuXOM AaBpau
COXMOMCTHKJIONA aHYOMAOJAIlyda TYBOXU PYIIAYy paBHAKd TaMOMU
CaHbAaTXOM MO Ba MabHaBh Aap acpxou [X-XI mebomans.

Ui TaBp ymp 0a cap OypaaHu T'y3allTaroH Jap MHCOH XaMellla XUCCH

KYHYKOBHUPO Oenop Meco3aa. bo xaM gap ku€c ry3omTaHu ry3aiira Ba UMpPy3
MH BOCUTaM AypycT Oa pOX MOHIAHU KOHYHHUSTXOM paBaHIU TabpUXi
MeOomaa. Jlap coxaxoum caHbaT Ba apXUTEKTypa HMHIYHA MYKOUCACO3M
XUCCUETU aHbAHAXOU MWUIA XACTUM IYOAUETU XaJKPO IXE COXTa, Oapou
kamuétu Oajenu HaB IIApoUT 0a Byuyd Meopad. MHryHa ma)XyXxuIimxo
POXX0HU Bacebpo Oapou mape€PpTu JacTXaTxo, EArOPUXOU MAJaHUSITH MO,
GUIOKOPHXO, MYCUKHM KaJauMa, OCOPH 34YOAMETH MIMI Ba Oanen dapoxam
MeopaHa. OHXO Ha TaHXO HMKOHHUSITA MyKoHcCa KapjaaH Ba 0Ooxam

AJIOKaMaH/IW1 MaJdaHUAT Ba CAHbATHU JdBPaAXOU I'YHOT'YHPO TabMHWH MCCO3aH/I,
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Oanku BOpUAIIABHA, AApPK HAMyJaHW OHXO Ba 0O HUIOXU HaB AUIAHU
ry3amTapo NeITHUXO0] MEHAMOSH/I.

HaBpau COMOHMXO Jap TabpUXM XaJKd TOYMK JaBpaul OJIUU
MHKUIIO(GU XaéTH MOJIN, MaJaHi, UKTUCOAR Ba MIMHIO (papxaHriida 1mryMmop
MepaBaa. Haxyctun wmapotuba pgap Macupu py3ropu Oamap JaBiaaTH
MyTTaMapKa3u TOYUKOH Oa BydyJ oOMaja, TaxXTH capBapuu cajTaHATH
CoOMOHUXO pyLIJT HAMYI.

CanbaTt MEBMOPH, KU a3 3aMOHXOM OOCTOH 0a MapJayMH Cap3aMUHU
Ocuéun Muéna, 6a Xycyc MapJiyMu TOYUK Xoc Oya, oH gap acpxou IX-XI 6a
Japavyad OJUM PYyIIIM XyJd pacui. XYHapMaHIOHM HWH caHbaT JUrap
TaKJIMAKOPUPO Oapou XyJa MYHOCHMO HaMeIUJIaHJl Ba OHXO IMBacTa KYIIUII
MeKapAaHJ, KA Jap CaHbaTH MEBMOPU HABOBAPHMXO all TaadyOOBapUXOpo
BOpuUJ co3aHa. Yh xene, KM MYXaKKMUKOHM CaHBAaTUMEbMOPHA OUIU WH
Machalla Kop Oypmaana, 0a Xymgocae oMaJaH MYMKHH acT, KM HHKHUIIO(H
CaHbaTU ME€bMOPH Oapon MuiuiatTu Mo Oa a1y aaBpa: 1) acpxou V-VIII Ba 2)
acpxou IX-XI poct meosn. laBpau aBBan 0Oa Xa€Tu MO, MabHABH Ba
Oajelm alokaMaHA@ JoITa OoIIaja, Aap AaBpad AYyIOM TaXaBBYJIOTXOHU
cudatuu 00TUHUPO O6a Mymoxuaa rupudTad MyMmkuH act. Coxtu deoaani 60
BYUY/IM XaCTHUSIII HAMETABOHUCT POXM XapTryHa MEnpaBUuxopo Ourupa, oaiku
OappakCc TaxaBBYJOTXOM 0Oa MHEHOMAJaa [aap HU30MHM CHECHM MaB4YyJa
Tabcupu Xxyapo Merysomrt. dap acpxou V-VIII acocan gukkatu acocit 6a
($haBbOIUITXON XOUaruaophd Ba PYIIAW OH paBOHA TUpaAHAa Oyay CaHBATXOU
HoOWpa, 0a Xycyc MEBbMOpPH TaHXO Aap AOoUpam MaxAyd TaTOUK MeedT.
Xycycustu naaBpam acpxou IX-XI 6a mH MyHOCHMOATXO MaxJyjJ Halyja,
XYHapPMaHJIOH KOPU XyJpo Gap acocu JacTOBAp/IXOU WM Ba CAHOEH T'YHOT'YH
nypo Mekapmaua. Jlap naBpan CoMOHMXO pacMaH MHIIOOTXOM 0a UIe0JIOTHUS
Xoc (Macyuaxo, Majapacaxo, MaHOpaxo, XOHAKOXX0) COXTa Imyaa, aap
O6apobapu MH MHIIOOTXOU Xa€TaH MyXuM HuU3 Oapro Mekapaana. MH maBpa

nap tabpuxu ymymuoamapn «9xéu lapk» myappudu merapaan, 3epo map
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WH Mapxuwia HMKTHCOAUET, caHbaT, (dapXaHr, MaJaHUAT, apXUTEKTypa Oa
Japavau OJIMyd UHKUIO(MU Xy pacuaa OyaaHI.

CoxTu MaByylJa a3 HU30MHU CHECHMM MamilakaTxou ABpyrno 0Oa
KyJITd (papK JOIIT, aMMO TaMOIOJIXOU MycOaT Ba Pyl OeMaiioHn TaMOMH
coxaxo gap Ocuéu Muéna nap acpxou IX-XI 6a mapoTrubaxo a3 JgaBiIaTXou
ABpyno gap newr 6ya. TaBpe d.IHrenc kaja MeHaMOsIT «FapOu acpuMUEHarn
a3 yexpaud 3aMUH TaMaJJlyHd aTUKapo OapAolIT Ba XamMapo a3 aBBaJl OFO3
Hamya». Uu3um siroHae, KM a3 OHXO a3 ry3allTa HUTOX MJOUITaaHj JIUHU
HACPOH# Ba IAXPXOU BaJAHTOPHU KaguMa OyaaH/I.

Hap ABpymo 6apobapu maioUIIN CaHOSU Ya U]l OCOPH Ty3allTa
0a HOOyau ry3alnTa Mellyd, 3¢po THOKU aKUIaXOou OHXO HUTOXJIOPUU UYU3U
KyxHa Oa meupasii MOHEDb MelIaBag. Mo HUCOATH ry3allTa Ba ap3uIIXOU OH
Jap TAMOMHU JIaBpaxou TabpUXHU dXTUPOMY apy JOPEM, 3epO XaMellla HaB Oap
acocu KyxHa OyHEn me€bajr, OnHOOap MH a3 XoTup OapoBapAaHM ry3allta UH
HOCHIIOCH Ba OekajJipit 6a Mepocu aygoAaoH Meboimaa. CaHbaTu MEbMOpP Ba
APXUTEKTOPUU KaJMMal MO TabpUXU UYaHIUHXA30pcoJia Jopajl Ba Xap sKe
9JIEMEHTH HWH CaHbaTX0 Hoaupy HoTakpopaHn. CoxTaHHM KVIIKXO,
KOPBOHCAPONX0, XaMMOMXO, UHIIOOTX0U 00€pukyHaHaa aap acpxou IX-XI
uaoma €dra Talmkui 107a Memygana. bo 3aMMu MH MacquaXxo Ba MaJapacaxo
Ba KUTOOXOHAX0 OYHEI MeIIyJaaH/, KU MapayM O0a ToaTty nOOJaT Ba TaAbIMMY
TapOus Mamrya Merapaugada. KodTykoBxowm apxeoiorii HHIIIOHAW
MHIIIOOTXOM KaauMapo Maia0o HamyIaHI, KM UCTUdOoaau CyTYHXO JAap OHXO
nuna MmemaBaHA. Jap Cyrn Ba IlaHYakeHT HMIIOHAXOU OTAIIXOHAXO EQT
mygaHa, KM OH JajojaT 0a owHM 3apaymTi mebomana. ap Oapobapu
oTallnapacTit 1ap UH MaB3ebX0 MycoUPOH Yol foaa memryaan [39].

Magkeswu xanudaxo aap acpxou IX-XI ragpudan cyct Memrygana
Ba XOKHMOHM MaxXaJUld capud KyapaT MeomaaaHa. Max3 UuH TyHa
TabaIyI0TX0 Aap yoMea cababropw TaFMMPOTXOU KYyJUTiA Merapana. AKHYH

OHXO 0307I0Ha 0a KOpU AABIATIOPHA MAIIFyJ Tapauaa, aap Mnemoypad xama

33



COXax0 MYCTAaKWJIOHA amall MeHamyaaH. Jlap coxTaHu macyuay majpacaxo
apXUTEKTypau Maxajllid 0a mypparit amai memyn [S5].

Py 6a tappuxu rysaira oBapaaH aurap 6a MOHEaxou YU py
0a py HamemygaHa. AMMO MapayM IWHH HUCIOMpPO MapacTHIIl Hamyaa, Oa
3aMMU HH a3 MaJIaHUST Ba (hapXaHTU Xelll XUMOSI MEHaAaMYdaH/I.

Ua xene, ku JIL.C.bpetaHuTckuii xaia MeEHAMOS «OMMIXOHU
XaJKyHaH/Iau TAlIaKKyJI€OMU HaBbXOU MHIIOOTXOU OYHEMIIABAHIa UHXOSH/I:
MaxCyCUATH MapXajlaxou HUHKUIIO(MU TABPUXA-UITUMOMU UH € OH BUJIOST,
IIAPOUTXON TaOWi- BOKEMM COXTMOHMH, aHbaHAXOW apXUTEKTOpH-Oajenuu a3
JIEBOPXOU KAJIUM YaMBIIIYIA.

Uit xene ku gap 6010 TabKUA HaMyaaM, 3JIEMEHTXOM apXUTEKTypau
acpxou V-VIII 6o kommno3utcusixon HaB Takpop Meédrang. HamyHnau nuryxna
uHImootxopo aap Tapmusz (Bokeb ngap YyMxypun VY30€KUCTOH) Maiao
HaMyJaH/, KA JJap OH caHbaTu MebMopuHu ry3aira (acpxou V-VIII)Ba acpxou
muéHa (acpxou IX-XI) map oH Oapbano XxyBaiigo act. MH uHIIOOTXOM
épramyna Oa raiipuMmykappapin OyJaHAIIOH a3 COXTMOHXOW aurap (apk
MEKapJIaH/I.

Busostu myxpatbopu acpumuénarii 60 Homu Xyrtan (acpxou [X-XI)
nap Tabpux €aoBapit Mmemanaa. Ouau oH 60a TaBpu mydaccan gap « Toqyukon»-
n boboyon FadypoB mabmymoTxo oBapaa mmymaanna. Jlap KazampaBu HWH
BUJIOAT 12-TO mIaxpXo coxTa Inyma OyaaH[, KM Xap KaJOMH OHXO a3 YuXaTHh
CaHBATH IMIAXPCO3A JOPOU XYCYCHITXOM Xoc Oymana. IlodiTaxTu WH BUIIOST
maxpu XyJnOyk MmeOolnag, KM OH XaHy3 XaM BYYya JopaJl Ba OUIU OH
O0JIMMOHA OOCTOHIIMHOC TaXKUKOTXOM WJIMHUPO aH4YOM J0Ja MCTOJaaH.
Bunosrxon Mynk Ba JleBakaHa cap3amMuHXoe OymaHI, KU Jap KalaMpasii
Xypocon Ba MoBapoyHHaxp 4YoHrup Oyaa, [OpPOUM TabpUXU KaguMa
MeOOIIaH/I.

CaHbaTu MYCUKH, KU SIKE a3 CaHbATXOM KaguMau MaxO0yOu mMapaymu
WH cap3aMuH Oya, dap JAaBpau XmiodaTd HUCIoM 0a HOOyal pacuma Oy

AMMO MapayM Ba axJIM MH CAaHBAT OHPO Aap XyJ HUTOX JOIITa, Jap PYIII Ba
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MHKHIou OH 00 cabiim TamMoM Kymuin MeHamynaaHn. Omnmmon 0a
HaBUIITAHU PHUCOJIAXO JOUPHU CaHBATH MYCHUKA MAIIFyJl rapjaujaa WH 4aporu
AWIXYIIH MapAyMpo MeadpyXTaHA. LEAropuxou KaAuMUH MYCHKH 3Xé
MEHaMyJIaH/ Ba MapAyM IaiiBacTa Jap TAKOMYJIHM OHXO MAIIFYJ Tapauaa aap
YalrHy MapocHuMXO Oa TaBpH OIIKOpPY IMHXOH HCTH(OAAa MeHaMyIaH.
XycycaH, mgap maxpud byxopo pylmam caHbaTh MYCHKH, MEBMOpPHA Ba
caHbATXOU aMaJjiit 6a Mmymoxuaa Mmepacugasyg [S0].

Canpatu MycuKd 00 caHbaTH Oajeil gap ajloKaMaHIi mem mepadr.
Uit xerme K1 MabJIyM acT a3 acpxou IX oro3 HaMyja axjiu aaad 0a HaBUILITAHU
HIChPY CyXaHXOM Marpyd 00 Maiium ToM IIypyh HamymaHA. YuxaTu Xocu
9YOJIMETH MH AaBpa a3 OH ubopaT Oyla, KU cyxaHBap acbo0OXOU MYCUKHPO
HABOXTAa CypYyIXOM Xempo 00 MyCHKH MexoHA. Uil xele KU MEIOHEM
capmadrtapu anabuétu Kacukin Touyuk AOyaOaymioxu Pymakin 60 Byuyam
IIOMPHU TaBOHO Ba cCyXaHBapu OeHaszup OymaHall, acO00XOM MYCHUKHPO
HaBOXTa 0O OXAHIXOW IWJINA3UpP CYPYAXOHU MEKapA. YCTOJOHHM CaHbaTH
Mycukii AOyHacpu Popobin (§ map caHbaTU MYCHKH Ba (aHHM 1IEHP
pucoiiaxou 3uéne Tawpaud Hamymaact), Axmaau Capaxcit, Kotnbuun Xopaszmu
00 yuaay Yaxjg Ba 3XTUMOJIM TaMOM OCOPH OallaHIIOSI MYCHKHUPO 340
Mekapaana. Jap 6apobapu 34od HaMOSHIATOHM MH WH coxa 0a Tapyymau
ocopu Mmycukun FOHOHM3aMMH Ba XUHAYCTOH MAIIFyJl TapaugaaH].
Macanan, Moun Mcxokx acapxou «Mycuki» Ba «Kommm»-m Apactypo 0Oa
3a00HM gapi Tapuyma kKapa. Sxém bapmaki Ooman, «Putmuka» Ba
«I"apmonuka»-u Apucrokmen Ba AOnymio Mouu An 6oman, «KonyH» Ba
«'apmMoHnka»-u  Hwukomaxpo Tapuyma HaMmynaHA. Tap3d TabJIMMU
MYXaCCWJIMH Jap WH JaBpa 00 HaBOAT OMyXTaHU XaMau WIMXO Oya. SIbHe
TOJUOMIIM OOSIT XaMau UIMXOHU POMYPO Iyppari a3 Xya MeKap.

buHoOap MH XaTM KapaaHu MaJpacaxo Ba IIOTUPAOHU XyCychh XaTMaH
WIMHA MYCHUKMPO OMyXTa a3 HO3YKMXOUW WUH WIM OapXypaop MerapauaH].
AnokamMaHIMM UH caHbaT OeBocuTa Jap Oapodapuw TabIU(POTXOSIIOH aap

COXaxou JHWrapu WIM apMyFOHE a3 Xyl Jap CcaHbaTH MYCUKH OOK#
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Mery3omTana. OHxo Maxwixo moup Hamyda, odapuaaxou Xyapo IeKalll
MEHaMyJaH/ Ba Jap Ucioxu odapuaaxou xem Mekymuaana. Jap acpxoun IX-
XI canbaTu MycuK# Oa gapayau KaMoJIOT pacuja Oyl Ba OH XaMuyH WJIM
takmun édra Oyn. Hap «llloxHoma»-u xakum dupaascun Tyci odapumaxoun
Mapryou MycHKil 60 HOMXOU XOC €I0BapH IIyJa, J1ap MaxX(@uixou Xocy oM
CYpYAXOHHM OH HHUIIOH aoja mygaacT. Jlap pymaum ocopu MycHKAKop Oa
napoayae pacujaa Oy, Ku MyCUKUIIMHOCOHU Mabpyd MOHu Ycaiid Ba MOHU
XOJUKOH HOCAXEXUpPOo Aap caHbaTh MycuKuu FOHOHMXO Ba XMHIYBOH OIIIKOP
coxTana. Hamosingan canbatu Mabpybu mycukin Mapsaszuu Capaxcit onau
HMH cOoXa TabIu(OTXOM 3UE J0pajl, KU SKIYAHATOU OHXOPO HOMOAp MEKyHEM:
«Kutab-yn-mycukin ac-Carup», «Kurab-yn-mycuki-an Kabup», «Kutad-yi-
Mapxan uwiM-yia-mycuki». Hlapkuén npap wun gaBpa (acpxou IX-XI)
TaBOHUCTAH Jap KaJlOMOTH CaHbaTU MYCUKHA YaXOHPO Mycaxxap CO3aH.
Acapxou KaJJOHXauMHd MYCUKUU odapuam MyTaXacCUCMHU HWH axJ JOUM
paBiaHu uH rygraxo medomman [32].

Hamosingan nurapu canbaT Mycukud uH gaBpa (acpxou IX-XI)
Cob6ur M6oum Kyppa Mounm Abaynxacan meboman, ku § XxamuyH (daiimacyd,
MaHTHUKIIMHOC, HYYYMIIMHOC, PHUE3UAOH IMMHOXTa Imyga Oya. Ocopu
TabaudHamMyman § 60 0a MMpy3 omaaa pacuaa, a3 MyXpaTH YaXOHHHU §
nanonat MekyHaHa. Ocopu ouam MycUKid TabiudHamymaun § «Maxona-pu
WUJIM-YJI-MYCUKD», «KUTOO-y1 0JIOT-y3-30Up» HAMyHAxou OapyacTtam UH WIM
Oyna, Jap TabpUXU WIMU MYCUKH YaXOHN ap3uIId OEHUXOST OanaHd JOpaH/.
Co0but M6Hu Kyppa TaBOHUCT TaXaBBYJIOTH YMAAMEPO Jap UH UM O0a By4y.n
oBapia, 6a kopxou anHyomaogan oauMoHu FOHony XunHpa Ba Apad HCIOXOT
napoBapana. Jurap HaMmosiHIau UH canbaT AOyndapayn Mchaxonit act, ku
00 acapxou Mamxypu xya «Kuto0-yn-myranHun», « KUTOO-yJI-oFOHI» olaMu
MYCHUKHU YaXOHUPO TACXUP HAMY/AacCT.

Bapyacratapun Ba MabpydrapuH omummoHm WMH axpi (acpxom IX-XI)
Abyamun MoOuHu Cuno AOypaiixonn bepynin mebomana. MuH ny onumu
XaMaJoH 1ap 3aMOHU XyJ TaMOMM WJIMXOU MaBYydapo a3 XyJ Hamyjaa, Jaap

Xap SK WIM Jaxxo TabiudoTxo KapaaaHa. Jlap kuéc Ba MaHTHK OCOPXOH
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qyoaKapaau UH 1y onuM OeHazup MeOomana. MMpy3xo a3 pyu acapxou aap
COXaXOHu TYHOTYH 340/ HaMyJal OHXO TaXKUKOTXO Jap TaMOMH JyHE yapacH
nopaa. Mantukin CuHO TO 0a HMMpPY3 MYTaxaCcCHCOHM coxapo 0Oa Xampar
oBapiaacT. Y TaBOHMCTAacT, KM TAMOMM acapXoM 0a MaHTHK
Oaxmyaamnyaapo TaxJIWily 4aMbOacT HaMyda, XyJioca Ba HATHYAXOH XEIIPO
06a TaBpu 00’BTUMOJ IMEHMIHUXO0 Hamoed. AOypaiixoHu bepyHin HU3 gap WH
WJIMXO HYKTaW HazapW XOCH XyJApO JOIITa, TabJIU(OTXOSII Xelne Yoauly
Myaccup Mebomiag. OHXO TaBOHUCTAaH], KM IIyXpaT Ba 3bTUOOU MapAyMu
TOYUKpPO 0a Ky/um yomeau Oamapit myappudit cozang [101; ¢.240-271]. ba
XaHroMe, Ku KUToou «XuHAyCcTOH»-u bepyHii Hamp rapaua, oH XaMOBO3UHU
capocapupo ¢daporup mya. ba un acap apabmmaocu pyc B.P. Pozen xeme
Oaxou OamaHj jgojaact. Y Kal MeHAMOs, KM TabpUX UYHMH acapu
Mypap3uIIepo aap KuiBapxou GopczaboH Ba apadb3aboH €1 Hagopa.

Hyxran xapaktepHok gap 3ogHomaxou MO CuHo Ba AOypaiixoHu
bepynin uH a3 3aMOHM TYQyausSIT MallFyJl TapJWJaHU OHXO 0Oa TabJIUM
Meboraa. CuHo gap 6opau xya meHaBucaa: «ba xanrome, ku 10 cona Oygam
KyppoHpo xud3 Hamyaam Ba 0apou a3XyAKyHUM OUrap WIMXO TaBaqqyX
30xup HamyaaM. ba caBoixow NENIHUXOJHAMYAAU YCTOJ a3 UHTHU3OPUM ¥
auaa yaBoOu myBo(UK MerapaoHuaaMm. babaan 0a oMy3UIIM UIMU MaHTHUK
Iypyh HaMyJaM Ba 0apoW MyCTaKWJIOHA myppa a3 0ap KapJaHH OH TaCMUM
rupudram. bo épun ycroa 5-6 teopemam EBkmmapo omyxTa, OabgaH OoCOpHU
OOKHMMOH/IaX UH OJIMMPO TaHXO0 a3 Xy HamyaaMm. ba oMyxTaHu «AmMaqacTii»
mypyb Kapjaam. babau oMy3uIm MyKaJiuMa Ba KUICMAaTXOU aBBAJIM OH YCTO/I
HATABOHHCT TAJPHUCPO JaBOM auxaa. Myamnum 60a MaH rydT: Oupas xygaT 0a
OMY3UIIl MAIIFyJI 11aB, 0abj nemaM O0ué, MaH O0aposST METrysIM KaJgoM Yu3pPO
JTyPYCT Ba KaJIOMaIIpo HOAYPYCT haxMuaam».

Bbabau sxyHUM cOJ1 OMY3UIIPO HAOMA J0ja, Imady py3 60 MyToiMa
Mamrrya Oynam. ba xaHromu xacramaBi SIK Kajax Iapod MeHyIIMaaM Ba
Oabgan maBoM MemomaM. Ui ryHa xo0 padranampo HamemoHucrtaMm. Jap xo0

xau 6ab3e Machalmaxo 0aposM oOmKOop MemyaaHa. MH ryHa XaéTpo To
37



3aMOHE UJIoMa J0JaM, KU JUAJIEKTUKA, (PU3KMKa, MaTeMaTUKApO TO XaJau Oa
(haxMUIIIN UHCOH JacTpac Xxud3 KapaaM.

AOypaiixonn bepynin moup 6a Xyd UyHHH MEHaBHUCAI: «A3 pyu
TabuaTu Xy MaH 00 XUpcu TaMoM Oa rupudTaHd JOHMUIIXOW Oa Ba3bUAIT Oa
CUHHY COJlaM MYBO(UK MallFysl Merapauaam. Jap maxamian Mo sSIK IOHOHWM
oMana Oyn Ba 0a Ha3AW § FalUlagoHaXxo, TYXMHXO, MEBAxopo oBapia, a3 y
MenypcujaM, KU OHXO OO0 3a00HM IOHOHA Yl TapuyyMa JOpaHj] Ba
rypraxosimipo meHaBuintam». [llaBky 3aBK XOXUIIM HOMAaxAyJl UH OJIMMOHU
3a0apIacTpo TO OXUPU YMP TApK HAKAPAAH/.

Makcaau Mo nap ¢apocyu UH MaXKyXUII OIIKOP HAMYJAaHU JAJIeTIXOU
Tabpuxue OyJaHa, KU 0a 3UHIATMU HUYTUMOU-CHECH, WIMMIO (apXaHTri
MapaymMu Ocuén Muéna (XypocoHy MoBapoyHHaxp) MapOyT Oymana. ap
acocu JalieIXou WIMI HH HYKTaXoM MYyXUMpPO OIIKOp Hamyda, Oapou
O6axpabap0puu BOPUCOHU MH MUJIJIATH OJIAMIIIYMYJI Ba YaXOHUEH MENTHUXO/

HaMyJaH/I.

§ 1.2. Myxracapu 3uagarnaoMan AOypaiixonu bepyHii.

Batanu bepyHii-maxpu Xopa3m (BwioAtTH Xopasmu YyMxypuu
V30exkucronn uMpy3a) Mapkasaml Yprand, Kd KUCME a3 OH Jap
KapakaJarmokucToH Ba KUCMHU Jurapaii gap Bwiosth Tamaysum Yymxypuu
TypKMEHUCTOH BOKEBH acT. Jlap cap3aMUHU UH BWIOAT Jap JaBpaxou XeJie
KaJIUM TaMaJayHU KaBil Oa Byd4yJ omaj, KU MOTHAOM OH Oa xazopcoiau 2-
FOMH TIEII a3 MUJIOJT POCT MEOMaJI.

Hap 3amonu IypaBit OJIMMOH Ba apxeoyiorxo 0a YyCcTy4yu Ocopu
ryzaiira 600 3XTUMOJIM TaMOM py oBapaa Oynana. Xaphxoepo, Ku OHXO Aap
ACHOU KOPXOM AHYOMIOJAW Xyl Py KOp MeoBapAaHa, 0a OCOpH XaTTUU
TabPUXHUTOPOHU XaMOH 3aMOH Jap MyBodukaT OymaHa. Aaaxycyc WH Jap
PYLIIM CaHOAT, XOYaruJopi Ba WIMY MaJaHUSAT Oa TaBpU OIIKOP 30XHUD

Merapaui.
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Oupx 6a rydraxom oHXO Imabakam UPPUTATCHOHMHU XOPA3MHUXO, KU
OCOpAlllOH TO XaHy3 OOKW MOHIaaH[, maxogaT Meauxaa. Cucreman KajaoHU
KaHaJxoe, KM Jap Xaszopcojad 1-u mem a3 MWUJIOA Jap MH MaB3eh COXTa
mygaana, ouéoonxou XopasM Ba Aurap BHWIOSATXOPO (apo merupudranm Ba
Oapou OOEpH COXTAHU 3aMHHXOM MaBYy/la €pUM aMaJlii MEpPACOHUIAHI.
TexHukan COXTMOH# Jap Xopa3M 0a gapadan OanaHpj pylll Hamyaa Oy.
Jlanmenu WH ce MHIIOOTH COXTad OH 3aMOH MeOollaj, KU Jap HaTudau
KO(TYKOBXOM OOCTOHIIMHOCH Jap KaabaxO Ba KacpxouW OH JaBpa Oa macT
oBap/ia IIyJaaH/I.

XaTTo dap MUHTAKaXxOu JypAACTH UH Cap3aMUH XyHapMaH/I#A Ba CaBJlo
nap xonu pymg oymana. Jlap 6apoGapu gurap agasiatxowm Ocuén Muéna
(macaman Cyrg Ba Maps) Xopa3m 00 XaMCOSIXOU IIAPKA Ba FapOuM Xy Jgap
MYHOCHOATXOU 3WYM THYOPATA-UKTUCOIAA KApop JOIT. XyHapMaHIOHU
Xopasm, ku 00 umpamactuu xya mabpyd Oymana, 6a Xutoit, XUHIYCTOH,
IMapku nHaznuk, KaBka3 Ba EBponam Ilapki cadap kapga, Oapouw TaBceau
CaHOAaTH JONITAAIIOH caxM Mery3omTani. Jlap maxpxoe, Ku J1ap KajgampaBu
Xopa3M Jap aBBaJIM Dpal MO COXTa IIyJaHJ], YCTOXO Ba XyHapMaHIOHU
OpHOMeHTH uctudoga mynaana. JJap uH HaMyHaxo MydaccamMaxou OJaMOH,
XaMBOHOT Ba JUTap 4y3bXOHU TaOMAT mapy €draaH/I.

Ocopu XyHapMaHIMHU XOpa3MXO HUCOATH [aurap HaMyHaxou
épramyma 6a XyCyCHSITXOU XOC Ba CAaHbATHU OJUM JIap OHXO MCTUdoOIaITyaa
dapk MekapaaHa. XaTTo Jap YMKU TabpUXU KAIUM HaMyHaW OCOPXOM XaTTi
Ba 3a00HUM WH MapayM 6a Hazap MepacaHl. ApXeoJIorko HaBUIITAYOTPO Aap
NyCcTH XaWBOHOT Ba IyCTH JapaxTOH MalI0 HaMydaHI Ba OHXO COOHUT
COXTaH/, KU MyappUXOHHU acpUMHUEHATH AOUP 0a WH XaJIKUATXO MablIyMOTH
IyPYyCTPO MEHTHMXO0A HaMyZaHA. Acocxou MybTaMal owau gap Xopasm Oa
BY4yJl OMAaJlaHU WIMXOU aCTPOHOMHUS, TeOoAe3usi, MaTeMaTUKau amali,
reorpadusym MatemaTuki MaBuydaHd. Jap xakukaT, O0apou HMHIIOOTXOU
Mypakkabu 00 00 TabMHH HaMyJdaHM 3aMUHXOM KHINT, COXTaHM OMHOXOU

oucépkabara, Kacpy Karbaxo HOHHMIIXOU T'YHOTYHU WJIM# JIO3UM OyIaHmI, KU
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TaBACCYTH OHXO XUCOOXOM [aKMK Ba YCHKYHMXOM 3apypil Ty3apoHHAA
maBaHa. OOEpi KapJaHUM 3aMHUHXO, KM a3 OO0JIoOpaBUU CaTXU JapExo
BoOacTari JOmT, OaHAKIIAZApOPHU KOPXOU XOYarmu KUIIUIOKPO Tajiad
MeKapd, KA OH COXTaHM TaKBUMXOpPO pyu Kop oBapa. Wakumodu
ACTPOHOMMSPO Jap Xopa3Mu Kaaum qycTyqyXxou apXeoaoria COOUT MECO3aHI.
OHx0 xyu4yaTxoepo mapédT HaMmyaaHI, KA MYXTaBOSIIOH 00 TaKBUMXO
alokamMaHa Oynana. ap wH Oopa xyau bepyHit HU3 MablIyMOT J0/a,
HaMyHaxOM OHXOpO Jap Oocopall 4ol A0Aa, OHXOPO OO TAKBUMXOHU JUTAp
XaJIKUITXO MyKouca HamynaaacT. [lap OapobOapu uiMxou HoMmOapinyaa
MaBUyIUSATH UTap WIMXOPOo HU3 Aap Xopa3mu KaauM HUIIOH JOJaH MyMKUH
act. MacanaH, O¢ HAJOHHCTAHM WJIMH XUMHS Ba MHHEPOJIOTUSH aMaii
COXTAaHM MACHYOTH IIUIIATMX TYHOTYHPAHI Ba paHTyOOpXoe, KM MHIIOOTXO
00 OHXO 3MHHAT J10Ja MEUIyJaHJ Ba OCOpalloOH TO 0a UMpPY3 omaja
pacugaaHs, HOMYMKUH Oya. MyappuxoH 06a 4yHUH Xyjocae OMajaHi, KU
Xopa3Mm a3 JaBpaxou Xelle KaJuM MapKa3u TaMagayHu nenipadrau Oamiapi
oyn.

Hap notugoun acpu VIII xankxon Ocuén Muéna 6ap acapu 3a0Tu OH
a3 Tapadu xammdaxou apadb 6a Gapxypaxou 3muem aydop omanmana. lap wH
Mapxujia JaBJaTXOW OCHEMMHEHATH O0a COXTH (heoJali TOXU MEIIyAaH I, K1
VMH HU3 SK TaJuaad TapoH Jap Xa€Tu MYTUMOW-CUEéCUM MH Mapaym Oya. [dap
kajamMpaBu Ocuén Mu€Ha AaBIaTXOU MYCTAKWIM 3UE€N Oa By4qya OMaJaH]I.
JaBmaTtxon MykTaaup aap uH aiiéM Xopasm Ba Cyra 0a mymop MepadTaHI.
Slke a3 cababxou acocum ToOeu apabXxo rapJujiaHu WH JIaBJIAaTXO HU30BXOU
JTOUMUU XyKyMaTIOPOHHU 3aMOH OY/I.

Hctumon apabxo aymBopuxoW 3uU€ a3 KaOWIW: BaJaHTOp COXTaHU
Iaxpy Maxalixo, 3€py 3yJIM Kapop J0JaHU MapAyM, XapoO HaMyaaHH OOFOTY
KUIIT30px0po 0a aman oBapAd. JluHxou kaauma OapxaM Xypja, 4oW OH JUHU
qaJIUI-UCIIOM-PyU KOP oMaj. XaMau UH O0ucH HOOyJ rapAugaHu EIropuxou
WIMMA Ba MajaHi rapaunang. Adypaiixonu bepynin ounu a3 rapadu xanudau

apab Kyraitba nobuu Myciaum 3a0T HaMyJaHU BaTaHall—Xopa3M HaBUIITAACT:
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«KyTaitba oHX0epo, KM XaTTH XOpasMUPO XyO MEOOHHMCTaHI, HOOYH COXT».
You nmurap meHaBucaj, ku «Kyraiiba XaTTOTOHH XOpa3MHUPO MAaXxKyM 0a Mapr
HaMy/a, OCOPU a3 OHXO OOKUMOHAAPO OTAIIl 3a]1»

Xamkxou Ocuén Muéna 6a MyKOOWIIM UCTUIIOTAPOHH apad MyKOBUMAT
Mekapaana. PaBanau 3a0tu gaBnatxou Ocuén Muéna a3 tapadu xaaudaxou
apab 3uéna a3z 100 com mgoma épr. Cababu MyKOBHUMATH TYJIOHHUH apadXo
MyTTaxuj HaOyJaHW XOKMMOHU Maxajiid Oyaana. A3 uwH py, xwiodar
TaBOHUCT cap3aMuHXOU 3uéaepo a3 Fapod to 6a Illapk 3epu TacamuryTu xyna
Kapop ouauxani.

bo Byuynm mH xama 3a0TKOpMXO HATAaBOHHCT OCOpM a3 ry3amrTa 0a
MEpPOCMOHJIal UH XaJIKUATXOPO MHyppa HOOya coszaa. TaapuyaH xapoOuxou
gaHr Oapkapop Kapja IIyJa, XO4yaruud KUIIUIOK, CaBJ0, XyHapMaHA# py Oa
uHkumo@d omapa. Amtakail map acpu IX ngaBpam HaBU XaéT MaJaHUU
MapAyMOHHM HWH cap3aMuH oro3 €pT. Hap acpum X xumodatu apad py 0Oa
WHKUPO3 OBapJl Ba 0a 4OM OHXO JaBlaTXOW HaB Oa By4ya omajnana. Hap
kajamMpaBu Ocuén MwuéHna naBmatu CoMOHMEH Tamkuia nya. JlaBiaaTtu
TabCUCAOAaN OHXO (eomani Oyma, MaApaAyMpo a3 IMHMKAHYau XaBOIUC 030/
coxTana. Ocopu xapoOUXoM rysourailyga TaBaccytu poxoapuu CoMOHUEH
O6aptapad myma, UKTUCOAMET O0a Mapxujau HABU UHKUITIOMH Xy BOPU IIY/I.
Nn pap naBbatu xya O6oucu py 6a wHKUIIOG OBapJaHU UIMXOU T'YHOTYH,
apXUTEKTypa, caHbaTXou Oajen rapaua. Jlamenu uH rydpTaxo map KaiaMpaBu
Ocuéu Muéna 6a kamMoJI pacuJIaHU OJIMMOHE MeOOoIajl, KU TaBaCCyTH OCOPU
raponbaxou xemr gap Tamomu kumsapxou llapky Fap0 mamxyp rapauaas.

Slxe a3 omuMoHM 3abapaacTu WMH 3aMOH Myxammaa mOHM Myco aj-
Xopa3mit MeboIaa, Ku 304au Xopa3M 0yaa, pavonustu xempo gap barmon,
Mapkasu xujtodaTtu apad (6o capBapuu xanuda MabmyH)- 6a pox moHA. Hap
Hopyn-XukMa, Ku aji-Xopa3Mia poxdapuu oHpo 0a yxja JOILIT, MapKa3u UM
Ba Xa3WMHAM XMKMaT TabCHUC J10/1a IIIY]] Ba Jap OH OJIMMOHM 3UE]T a3 KUIIIBAPXOU
TYHOTYH Ba MYXAaCCUJIMHU COOMTKaJaM 4yaMb omaja OyaaHa. Myxamman an-

Xopa3mii 1axcaH 6a WIMXOM MaTeMaTHKa, acTPOHOMMS, Teorpadus Ba
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reoAe3us MalFyjl Tapauaa, aaredopapo XaM4yH WJIM BOPHAW 3UHIATHA COXT.
Hap xap sKen UH WIMXO0 y 3a0apJacT IIyJa, HaTUYaxou OeXTapuHPO COXUO
rapaugaact. Pucoman Xopasmia, ku 6a qyrpodust 6aximaa 1nyaaacT, COJIX0oU
836-847 Tavmud édrta, 60 yHBoHMM «KuTOOM MaH3apam 4axoH» PyU KOp
omamaacT. ap mH kuto0 omuM Oa macroBapaxowm Iltomomeir map mH coxa
Taksl HaMyda, Jap MyKaMMmajdl HaMyJaHd OH CaxMH IIIaXCHU XeIIpo
ry3omraact. U acap 00 3a00HM apadn HaBUINTA IIyJa, TABCUPU YUITUN
xempo 6a nakumodu ud uiMm gap Ocuéu muéHa Ba [llapk ryszomraacr.

V nap 4eHkyHuxou OeBOCHTAW pPagMyCcd 3aMHUH HIITUPOK HAMY/A,
HATUYaXOHU CaxeXTapuHPO HUCOAT Oa HUIIIOHI0AXO0U KaOJiii XOCWII Hamy . Ske
a3 XM3MaTXOU acoCMU Xopa3Mil TapTuO AojaHu 3u4yxo MmebOomana. Kopxou
aHYOMIOJAN § Jap TapTUO JOJAHM YaJaBAIXOW aCTPOHOMEA Ba TPUTOHOMETPH
aBBAJIMH KOPXOW WM 0a 3a00HU apadit Oyd. 3uuxou Myparrad HamMydau
Xopa3Mmit HaTaHXO 0a WIMHU IIApKUEH, OajKu 0a MarpuOWEH HU3 TabCUPOTHU
amuk ry3omT. MH acapxou Xopaszmit conu 1126 60 3a00HM JTOTUHEA TapayMa
Kapaa mynaa, 6a EBpona MHTHUKON Jo/a HIyJ. Xopa3M Aap TabpuXu WIM 00
OCOpM MaTEMATUKUM XY IIyXpaTH 9axoH# Mmaiao Hamyaaact [88; ¢.402-412].

Pucoman apupmervikun Xopasmii, KM Aap IMIAKIA acl MaB4YyJ HECT,
TaBAaCCYTH TapuyMau JOTUHHUAII JacTpac rapaua. Makcaau uH pUcoIa-Iapxu
cucreMan xucobm nax@ 00 wuctudomam cudp Ba Oap MH acoc COXTaHHU
apudmeTrka Meboman. Y ad3anuaTé XMCOOKYHMXOM XUHIYEHPO IBTUPOD
Hamyna, 6apou TaBcea HamymaHu oH nap llapk Ba uHTukoMu OH Oa Fapb
caxMu HaMo€H rysomrtaact. MIH acapu onum nap osiHAa a3 YOHUOU OJIMMOHU
TYHOTYH MaBpuau Oaxpacom kapop rupudt. Jlajgean uH ry30puInxo 6a HOMU
ajm-Xopa3Mid alloKkaMaHJ TapaAuJgaHu MapXyMH «aJIropuTvm» MeboImaja, Ku
Max3 a3 IIAaKJIM JOTUHUU HOMM OJuM (Anroputrmyc) 6a BydyJ omaaaacr.
Hurap Tabaudotn MateMaTukun Myxamman an-Xopasmit «Anl 4aOp Baj-
MyKoOaia» Meboma, Ku Aap OH 3XTUMOJI MepaBal, Ku ajredpa XaMuyH UM

Tapxyd XeHpo Maigo Hamygaact. MH acap 00 Mypypu 3aMOH Mallxyp
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rapadaa, XamM4yH MaHOam OO03bTHMOZA OapoM acoc Ty30LITaH 0Oa HIMH
anredpa 3aMUHAM BOKen rapaua. «Anredpa»-u Xopasmia, Ku 60 3a00HU apadi
HaBUIITA LIyJaacT, 00 3a00HXOM I'YHOT'YH TapuyMa IIyJa, MaBpUIN OMY3HIII
Ba TaxXKWUK Kapop rupudraact. Jlap kucMaTu HazapusBUM acap KOUIAAXOU
TaXKUKOTHU ajredpaBi oBapaa IIya, TaCHU(POTU MyOoqUIaXou Japadyau JyIOM
Ba XaJXOM OHXO HMINOH Joja myaaHa. Mcbotu oHxo 00 Tap3u reoMmerpi
ry3apoHuiaa mynaana. dap xkucmatu ayromu acap (An-gaOp Baj-mMykobaa)
TaTOMKM METOIXOM anreOpaBi Jap XaJUIM Machallaxou ajredpaBil 4oil moma
mymaadg. Macbanaxou MapOyT 6a TaKCUMU MEPOC, KM Aap OH 3aMOH Mabpyd
OynaHd, XaMuyH OOBEKT TaXKUK 1Ty 1aaH/I.

Myxamman noun Myco an-Xopa3mii ail HaBb MyOJIWJIaX0U XaTTil Ba
KBaJpaTUpPO TaCHU(} HAMy1aacT.

1).ax? =Bx, 2).ax’=c, 3).Bx=¢, 4).ax*+Bx=c,

5). ax? + ¢ = BX, 6).ax? =BX+C, KU Jgap UH 4o a,B,c> 0 MeGoman.
Koumaxo 0o uboporu nad3m udoma €dra, 60 oBapaaHM MHUCOIIXOU 3UEM
UKTUIOp €dTaacr.

NH ryna mapxxou Xopa3MmMid a3 OH IIaXoAdaT MEAUXaHI, Ku y 0Oa
MOHAH/JIM OJIMMOHHU Aurap mMycbat OymaHW ab30XOWM MyOAWIapo Aap MaJau
Hazap gopad. bapou 0a ske a3 HaMyaxou TacHUDIIyIa oBapjaH Xopa3Mmi
ry3apoOHUIaHU Ay amMail an-yabp (MykaMmalico3ir) Ba ajl-MykoOana
(MykoOuUnTy30pi)-po uctudomga HamymaacT. AMaiau aBBal Ty3apOHHIAHU
anaad MaHp@m 0a KUCMM JUrapu Myodusia Ba aMaiad AyoM Oa TapTud
JapoBapJaHd ab30XOM MOHAHAPO TaH3uM MekyHaHa. Kamumam wmmpyzau
«anredpa» a3 UCTUIIOXU «aJl-4a0p» , KU aBPYIIOMXO a3 Py TapuyMau JIOTUHUU
OH IIMHOC IIyda OymaHa, 0a Bydyd omamaacT. Jlap pucomaxou anreOpaBuu
OJIUM MabJIYMOTH T€OMETPUHU 3UET OBapAa IIygaacT, KU OHXO Aap TabIudoTH
apabi HaxycTuH xpcoOmaa MmemaBanHa. ap onxo Teopemaum Iludarop map
MaBpHUIU CEKYHYAau POCTKyHYaw OGapobapraxjy oBapja IIyJa, MacoXaTHU OH,

MacoXaTH JIoupa, XayMxOoH Kyppa Ba CUJIMH/P HUIIIOH JOJa 1Ty aaaH/I.
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Omuvu aurapun OcuémMHEHATUN XaM3aMOHU Xopasmii Axman
noun Myxamman ubau Kogupu ®apronn meboman. Tabmudotu § nap 606u
HyqyM 00 HOMHU «Yy3BbUETH acTpoHOMUs» Mabpy(d act. Jlap oH MabIymMOTH
acTpoHOMiT 00 TapTuOM MyalsH gapoBapiaa mygaann. OH coixou 3uéEn Oa
Xalcu JacTypu MeToan ucTrudoaa 1rygaacT Ba XaM3aMOH OH HaXyCTHH acapu
apabuy MykamMmall gap 0axum acTpoHOMUS Mebolaa, ku 6a 3a00HU JIOTUH#
Tap4yyMa IrygaacT. Acapu Iurapyu MaTeMaTUKUEpo, Ku 6a §¥ HucOaT MeauxaH/I
pucojia oup 6a acrposnobust medbommaa. Onum gap EBpona 60 HOMU JIOTUHUHA
Ae Fraqanus myxpat gomT Ba TO acpu XV sKe a3 OJJMMOHM HaMOEH Jap WH
cap3aMUH IIMHOXTA MEIIY/I.

Hurap xam3aMoHOHU Xopa3ma Axmaa nouu A6ayioxu MapBasi, Ku
60 Homu Xabam an-Xacub Mawaym Oya, Mebomazn. Y 06a Barmon
(baittynxukma) a3 Maps omana 6ya. Coxubu ce 3uyxo MebOolian, KU Jaap
anabuérn acrporomusiu Illapxk Mabaymang. Y MadxyMxou TaHIEHC Ba
KOTAHIe€HCPO 0a WIMU TPUTOHOMETPHS JOXWJI HaMy/a, YaJBaIXOM OHXOPO
TapTud H0JaacT. DXTUMOJI UH Jap TAbPUXU MaTeMaTHKa MapoTHOanW HAXyCT
oora.

@aiinacypu Oy3ypru acpumuénaruu lapxk A0y Hacp Myxamman
nouu Myxamman an-Popodn (870-950), kxu map uHKMIIOU MaTeMaTHKa
caxMu HaMOEH jopas, 3o1an Ocuén Muéna mebomaz. ¥V gap maxpu Popobd
TaBaJUIy[ LIyJaacT, KA UH IIaXp BOKEH Aap COXUIM AMyaapé medoman (X0a0
nap kanampasu Yymxypuu TypKMaHHMCTOH BOKED acT). Y 0a MaTeMaTHKa Ba
ACTPOHOMMS TaBaydyxu 3u€Q JomT. Xam3aMmMoH, 0a MykKappapoTu
MIPUHCHUIIMAJIA, KU JIap aCOCH OHXO MJIMXOU JaKUK OyHET Me€pTaHa, HUTapOH
momT. A3 wH HykTaum Hazap «MOtmmo» -u EBkiaug Ba «Aja-MagacTin-u
[TTonmomeiipo mapx mogaact. TacHudoTe coxTaact, Ku OHXO 00 MyHIapHU4Yau
(haHxou Ha3apUsIBA Ba aMaliii TACUPTY30P MEOOIIaH/I.

Hap acpxou X-XI Ocuém Muéna 0Oa OamapusT OJIUMOHEPO 3XJI0
HaMyJaacT, Ki HOMH OHXO 0a caxmdaxoud TabpuUXd yMyMHOAIIapi JOXUII

mygaass [75].
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Acpu X 6apou Xopa3M gaBpau pyliad OeMaiaoHu CUEch Ba MaJaHUST
Maxcy0o wmec€ban. MyappuxoH oOuUIM TEHIPABUXO OAp XOYAarud KUIILIOK,
HaBBbXOU T'YHOTYHU XyHapMaH/#, THYOpaTH OepyHau WH 3aMOH MabIyMOTH
3M€ YaMbOBAph HaMyJaaHI. Xam3aMOH COXTU ¢eojanit gap paBaHId
dbavonusaTu xya 6a maptabau 6ananae pacuga 0ya. XaHromu a3 6ap HamyaaH
Jap WH JaBpa HU30BX0 Ooucu 00 cypbaT MHKUIIOG EPTaHU MEHIpaBUX0 Aap
Xa€TU UYTUMOM Ba UKTUCOUU OJJAMOH Tap/IU/I.

Jap uH naBpan OEHUXOST MypakKKaOW TaxaBBYJIOTHU CUECH, UKTUCOIM
Ba MaJaHM OJIMMU HaMOEHU ¢dopc-Touuk AOypalixonn bepyHir TaBajiya
1y/1aaCT.

AOlypatixonn bepyHii-omumu miixyp a3 Xopasm, myauiudu acapxou
WIMUM ~ CEpIIYyMOp Jap Oaxmxow Tabpux, reorpadus, ¢umogorus,
ACTPOHOMHUS, MAaTeMaTHKa, F€O/Ie3Usl, MUHEPOJIOTUs, JOPYIINHOCH, T€0JIOTUs
Ba raiipaxo meb6oman. Jdap Hlapku MuéHa HaXyCTHH IIAXCUSATE MEOOIIal, KU
xapakatu 3amuH gap arpodu OdTobOpo 6aéH Hamyma, Japo3uu JaBpau
3aMuHpO MyaiisiH Hamyaaact. bemak §po cOXUOKUPOHU UIIMU AaCPUMHUEHATUN
[Tapx HOMHUIaH MyMKHH act. Myappuxu ampukoinn Y.CaptoH oupg 6a WH
OJIUMM JHCHUKIJIOTIEAUCT YyHWH HaBuinTaacT. «be ocopum A.bepyHit mimxou
aCTpPOHOMHSA, MaTeMaTHKa, acTpoJIoTHsl, Treorpadus, aHTPOHOJOTHS,
sTHoTpadus, pancada, apxeomorus, 00TaHUKA Ba MUHEPOJIOTHS HOMyKaMMaJl
OyaaHm.

Homu myppam y AOypaiixon MyxamMman mOHm Axman an-bepyHi
Meboman. ¥V 4-ymu ceHTsOpu conu 973 map NOWTAXTH KaguMad Xopasm
maxpu Kot 0a nyHé omamaact. loup O0a Xa€Tu COJXOU aBBAIM 3UHAATUU
A.bepyHii TO 3aMOHU MO MabJIyMOTH Xelle KaM oMaja pacugaani. dap akcap
amabuéT ATuMHU KyJi1 OynaHu y 6aéH kapaa memaBaa. Arap 4yaHae, KH CUMOHU
HA4YaHJIOH 3€00 [OIIT, aMMO ILIAXCHUSTU § a3 Hazapu Xopaszmiioxu HMpoki
MUHXOH HaMmoHA. babarap xyau bepynin goup 6a coixou aBBalIu xaéTalll
yyHUH MeHaBucal. «Owran Mpokuxo a3 mupu Xeul Mapo HYIIOHHWAA Aap

paaudu HMHCOHXO Kapopam AoJaH». Y nap aiéMu HaBpacu MabiIyMOTH
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nyppau ¢ancadm Ba MaTeMaTUKUPO a3 Xyd MeHaMmosid. HaxyctuH ycromau
A.bepynin A6y Hacp Mancyp ubnu HMpox an Yagaa-myammudu KOpxou
dbyHIaMEHTaIR a3 aCTpOHOMMSI, MaTeMaTHKa Ba TpuroHometpus oya. bepynn
YYHUH MEXUCOOM/I, KM XaMa YM3 MaB4y[ acT Ba OHXO a3 PyU KOHYHXOHU TaOuaT
Tariiup Me€0aHI, aMMO JapKd MH KOHYHXOPO METaBOH TaHXO 0O MM XOCWII
Hamya. ap uH paBanau ¢aboiausTall OeTapu Bakd XyJIpo 0a acTpaHOMUS
Ba MaTeMaTwka capd MeHaMyl, YyHKH Jap OH 3aMOH TaTOMKH amalinu
babvonuiaTpo Jap XaéTth xoyaruaopuu Xopasm, KOpXOM caBaoll Ba 00€pi
MaHCyO MeHamymaHa. Jlap OH 3aMOH MachbajaxOou acTPOHOMI sKe a3
MachallaxoM MyXUMM Xxodyarii 6a xucod6 padra, TaKMWIJIOJAaHU TAKBUMXO Ba
METOJM MaBKEBbIMpPH Aap 3aMuH Oomajl, a3 pyin YUPMXOU OCMOHH MyausiH
MEHaMyJaH/.

bo wH wMakcax aHuK MyaiissH HamymaHu MaBken Odtobd, Mox,
CUTOpaxo Jap OCMOH Ba XamM3aMOH 0O caxexuu JAaKUK YeH HamyJaHu
JTOUMHUXOU ACTPOHOMM-MAMIIM SKJIUNTHKA O0a XaTU YCTYBO, MYJJATH COJIXOU
opTobM Ba cuTopari-azudaxod MyXUMMH OJIMMOHU HH Oaxil 0a IIymMop
MepadTanag A3 4YoHMOM Jurap XaJlId HH Machalaxo 0Oa WHKUIIodpu
MaTeMaTHKa Ba TPUTOHOMETPHUS 31U ajloKaMaHg Oyd. Alajxycyc, a3 sk Tapad
Jap aCTPOHOMMSI TATOMK HAMyJaHU TPUTOHOMETPHUSIM XaMBOPY ChepHrKil Ba a3
Tapadu aurap CoxXxTaHU acO0OXOM MYTTAaXUACO3MM KOWHOT Machajlaxou
MyOpamMu HWH Mapxuia Maxcyo Meédrana. Hartugaxo Ba gacroBapaxou
bepynin map xamMaum coxaxoum HoMOaprapauaa, Jap TYJIX acpxoW 3ué
Oetariimp MoHAAHA. bo HazapgomTu Kyppamakia OymaHu 3aMHUH paguycH
oHpo bepynin 6em a3z 6000kM Mykappap HaMmyaaacT, KU OH 0a KuUMaTH
caxexam 6370kM Xxeje Ha3AUK MeOomana. Y WAesxou NenkagaMu OJIMMOHU
OHoH Ba XWHAYCTOHM KaauMpoO dap OaxmxoW HIMXOU TYHOTYH KaOyi
Hamyaa, wuHKumod goa. A3 gymia: Tabuatu otambopu OdTtod Ba
CUTOpaAxopo Aap Kuéc 60 yupMmxom Oexapopat, Jap XapakaT Kapop AOIITaHU
CUTOpPax0 Ba MWIJIMOHXO MapoTHO KaJloH OyJaHU OHXO a3 3aMuH, UAEsU

qOWTMpPIIABUN OalHUXAMIUTAPUN YUPMXOU KOMHOTUPO MyKappap Hamynd. Y
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akugan Iltomomeiipo map Oopam cHCTeMaW TeIUOCEHTPHUKHA 4YOHUOmOPH
Kap/a, TacIuK HaMyHd, ki 3amuH nap atpodu OdTod yapx mesanan. Ilagumnan
madakxou cyox Ba IIOMpPO Jap acocu Hypadkanuu HoaéHu OGpTod map ybyxk
cobuT coxT. Akuaapo goup 0a tabuatu «ryOOpPMOHAHI»-U AYMH TypPaxXIIOH
nap atrpodu xaakau Optob xanromu rupudTu oH 6aéH coxT. bo YeHKyHUXOU
reoe3 METOAXOM aCTOPOHOMUPO Kopkapa Hamya. 600 con ka6 B.Caemmmyc
00 MeTOoAM TPUTOHOMETPH UYEeH HaMyJaHW Macodaxopo TMEeNIHMXOJ HaMy..
Ac600x0om acocur aCTPOHOMHPO, KM Jap OH 3aMOH MCTH(OIa MECHAMYyOAH/,
TAIIKWI 101 (a3 KaOWIK yCTypiao0, KBaapaT, CEKCTaHT).

ABBamuH KBajapaTu OexapakaTh paguycam  7.5M-po  Oapowu
MyIHIoOXugaxou caxexu opTod Ba caiépaxo coxt, ku oH myagatu 400 cox
6apau y uctudoma memrya. YeHKYHMXOM Ty3apoHHAau § goup O6a xucoou
MaMId SKJIUITHKA 0a 3KBATOP MYIATH aCpXOH 3MEN KOOUIM uctudoaa Oya.
Jlap TabpmudoTn HaXycTUHU Xyn «Earopuxon 603MOHAA a3 acpXoW Ty3allTa
(c.1000)» cucreman TAKBUMXOM XaJIKXOM TYHOTYHU 4aXOHPO TapTUO 10/1aacT
[38].

TatkukoTn acrpoHomuall oomasa, gap kuroou «Kurob-yr-rapxum imum
aBOMJIM CUHOATHU-T-TaHYUM» MypaTTad mygaanm [21].

Xanromu gap Kot map mapOopu amammopoHHM Maxalllid Ba xaluda
MabMmyH (aboausIT HaMyAaHall AKaJeMUsid UIMXO0EPOo capBapi MeHaMyd, K1
nap oH AOyamia nonu Cuno Ba Myxammaz ajl-Xopa3Mid-acocry3opu ajreopa
HU3 MAIFyIu Kop Oyaana. Maktyoxoe, ku 6a CuHo oujau KuTobxou Apacry
Jap OHXO 0axc HaMydaacT TO XaHy3 MaBuydaHa. babau ¢gartxu Xopasm as
tapadu Cynron Maxmynu Faszuasin (comu 1017) bepynin nap napbopu y Ba
dap3angonam Macweyn Ba Mawaya ymp 0a cap Oypaa, XxaMpoxu OHXO Oa
XUHAYCTOH padTa, 1ap OHYO HU3 XAETAIIPO CUIIAPH HAMYaacT.

Mapxanan «Fa3HaBUEH» Jap SYOAMETH y JaBpau a3 xama
camapabaxm Mmaxcyd me€ban. ap coaxou map XUHAYCTOH xXa€r Oa cap
OypmaHam y a3 xama ocopu kamTapuHu xyn «Kuta® ¢u Ttaxpupumo Ju-i-

XUHJ MUH MakojaTh MakOyina ¢u —j-aknu aB Mapuyia (Kutod anmap
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TaxXpUPHU TABIUMOTH XMHIYBOH, KU KOOMIIM KaOysl Ba € MHKOP acCT)»-PO 340/
Hamyjaact [22].

bapau wMapru Maxmyau FasznaBim mnwmcapam Macbkyn 0a  TaxT
MEHMIIIMHAJ Ba 0apod OJMM TaMOMH HMMKOHHSATXOpPO (apoxamM Meopaj.
Bepyun nap 6opan Macbyn Merysaa: «Y 6a MaH UMKOH JI0J, KM TAMOMHU YMPH
OOKMMOHIaU XyApo O0a miaM OaxIuma, Jap COsSU JaBlaTH ¥ aléMu MHUpHAMPO
ry3apoHam». Jlap uH 3amoH bepynin acapu wMamxypu xya «KoHyHH
Macpyam»-po Tabiaud HaMyaaacT, KM OH 0a aCTPOHOMUS Ba CUTOPAIIMHOCH
OaxIyaa myjaa, MaH3apan yMyMHH OJJaMpPO TaCBUp HaMyJaacT.

Mepocu unmuu y 3uéna a3 150 acappo, ku 60 WIMXOM MaTeMaTHUKa,
aCTPOHOMMSI, reorpadusi, MUHEPOJIOTUS, TabpUX, 3THOrpadus, (UIOIOruUsl,
dancaca Ba rFalipaxo Oaxmmaa IIygaaHja, TaIKWI wMeguxaHg. OmmM-
MYXaKKUKM TaOUATIIMHOC CaxXMHU XyIpo Jap TaBceau MadxyMu ajaa,
Ha3apusii MyOJIUIaxou KyOi, TPUTOHOMETpUsU c(hepUKid I'y3011ITa, YA IBAIX0U
TPUTOHOMETPUPO MypaTTad coxtaacT. OMY3UIIM COJIIYMOPUXOU XaJIKXOU
TYHOTYHpPO 0a poX MOHJA, MPUHCUIIXOM YMYMUHM TapTHO OJJaHU TAKBUMXO,
MHHYyMJIa, TAaKBUMXOU XOYarWJOPHUPO HUIIOH Aojaact. 3aboHxou apadi,
dbopci, I0OHOHH, CYpHETH, CAHCKPUTH Ba JUrapxopo a3 XyJ Hamynaa, aap
TapyyMau acapxou OJUMOHH Oy3ypr a3 sik 3a00H 0a 3a00HH AuUrap KOpxou
Hazappacpo anyoM ngogaact. Comu 1030 acapm «Kuto0® anmap Taxpupu
TabJIMMOTH XUHAYBOH...»-p0o 0a aHYOM pACOHUIA Jap OH XaET, MaJIaHUST,
WJIM Ba cucTeMau (ajicaduu uH XaJIKASITA MyTaMaJIuHPO TacHU( HaMy1aacT.
V nmap tawnmudu uH acap meroau kuécupo uctudoma HaMyna, Jap MH 6opa
YyHUH MeHaBucaa. «MaH Ha3apu€Tu XUHIYBOHPO OMyXTa, XamM3aMOH 0O OH
Ha3apu€TH IOHOHUEHPO Aap MykoOana Kapop aoaaMm, TO Oaa-wH Bacwiia
yMyMHST Ba (apKUATXOM OHXOPO HHUIIOH Auxam». ba ocopu OIMMOHU
FOnonu xagum Xomnep, AdmaotyH, Apacry, ['amen py oBapma, 6a OHXO
aHJelaxon MyTadakKMpOHM XMHJ Ba OJIaMM HCIOM, 0a Xxycyc (dasncacdaun

TacaBBy(} Ba CHHXXO Ba HOTrXOpoO Jap MyKOHCa Kapop Meaod. XaHTOMH KUECH
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AHBAHAXOU XAJIKUSITXOM I'YHOTYH MaXCYCHUSTXOHM 3WHJAaruy MapIyMH CJIaBEH,
TUOETUXO, Xa30Pax0 Ba TYPKXOPO HUIIIOH MEO/I.

Hap acocm xatu apabm cucreMan Oaprap/IOHUIIN HCTUIOXOTH
XUHAYpO 00 3a00HU ypay MypaTTtad Hamy. Jlap 6apoOapu Malrys rapauiaH
00 Tabaudu ocopu UIMHAII § 0a TapyyMan acapxou oauMoHu XuHau Kamaum
00 3a00HM apabit Ba OaprapaoHuiiu ocopu oguMoHu FOHoHu Kaaum 60
3a00HM CAHCKPUT MAIIFyJl TapauaaacT. XaMuyH MYXakKKUK JOHUIIXOU
Ha3apUsBUPO Jap amall TATOMK MECOXT: UINTHOOXOTHU Jaap paTh TaAXKUKOT
qOHIOIITAPO TABACCYTH TAKPOPAH I'y3apOHUAAHN MYIIIOXUAAX0 Ba O3MOMUIIIXO
padb MECOXT: XaMmellla OJIMM Ha3apHuspo Jap MyKOOMIN amMallis Kapop MEIO/I.
bo épuu uH aman § TaBOHUCT CUCTEMaM COXTau ApacTypo AOUp 0a KOMHOT
pan Hamosia. Jlap OBOHM nmupi ¥ OMHOMAIIPO a3 AACT AojJa Oyd, aMMO TO
OXMpH xaéTalll yITyd 3uHAaruam pyxu omydrapo mexucooua. Comum 1048 §
nap Fasna Badot MexkyHasa Ba 1ap XxaMoH4Y0 JadH Merapaa.

AOypaiixonn bepyHii MablIyMOTH aBBaJWHH XYApPO Aap 30JTOXAll
maxpu Kot rupudra Ba dabvomustu MuHOABAAM XyApoO Jap XaMHUH 3aMUHA
ugoma gogaact. Y ocopu kinaccukonu Illapk Ba FapGpo 60 Maiinu TamMoM a3
XyJ HaMypda, Jdap OMyxTaHu 3aboHx0, (dasicada, acTpoHOMHUS, MaTeMaTHKa,
0oTaHMKa, MUHEPOJIOTHS Ba Aurap 0a cabiii TaMOM Tajioll HamyaaacT. ap
aliéMM Xelle YyaBOHMAI HUCOAT Oa OJUMOHHM OapkKaMoJsl ad3alusATH XyIpO
HuioH Menona. ba akugan M.1O. KpaukoBckuit HoMOap HaMygaHU COXaxoe,
ku bepyH#l 1Iyr1 HaBap3ujaacT, OCOHTAp acT a3 coxaxoe, KU 0a OH JacT
3agaact. lllaxcustTu oauM Jap 3aMUHAW TablIMM Ba TapOUSH aHbaHABUHU
Xopasmu 6octonn Tamakkyn Meédt. Xynu bepynin Hucbatu xusmarxoe, Ku
ycrogam M6uum Wpoxkin ano Hamymaact 60 udTtuxop €moBapi HaMyaaacr.
Hucbatu ¥ To 3aMOHM MO XeJle MabJIyMOTH KaM oMaja pacuaaact. MyaiisH
1mygaact, Ku y 0a magapau Xopa3MIIIOXUX0 MaHCyO Oyaa, OOKi 3aBOJIM WH
cynona (995) 06a GecapHaBuITiA MyTaBaquexX rapaugaact. Mpoxkia commn 960
nap maxpu Kot 6a nyHé oMama, HAXyCTUH TaJKUKOTH WJIMHAIIPO Jap XaMHUH

40 6a U'TMOM paconugaacr. Y myaumdu 3uéna a3 20-T1o acapxou MaTeMaTUKA
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Ba aCTpOHOMM MeOoIaa, Ku 0a OJJUMOHU 3aMOHAI TAhCUPU OOPU3 Ty30IIITa,
Oapou mneupaBuu UiIM Aap osiHaa mycougat HamypaacT. Conu 1035 a3 qyné
pexJjiaT HamyAaact. bepyHit MeHaBuca, KU y 0ayaruu Xyapo aap xoHau MOHu
Upoxi ryzapoHusa a3 y MabIyMoTH aBBalmuHpo rupudraact. Mouu Mpoki
Iap WHKUIIO( TO0JaHM KOOWIMATXOM MOJap301uu bepyHi TabCUpU aMUK
r'y30I1Ta, Jap MIaXCUATH § OJIUM Ba MHCOHM OapkamMolipo Menun. Jlap ocopu
A.bepyHil MaBIYMOTXOU 3UENM EIONITA HUCOATH YCTOAAIN THUJIa MEIaBa/l.
Hap akcap 0axcxou OJMMOH, KM bepyHii XaM4yH MIOXUJ HIITUPOK JOIIT
OeBocuTa MeaUa, KU ycTojaml 00 majeaxou UiIMA (UKPXOU JUTAPOHPO pai
MeHaMyJl Ba OOKATBUAT Jap MaBKEU XyJ, KM 0a XaKUKaT maiBacrari JOIIT,
ucrogarapi MeHamya. Mo Mpoka 1opou JTOHUIIXOM BaceW MMM, XOTUpAU
yCTYBOD Ba TahaKKypu MAHTUKA OyI.

CapHaBuintu bepynin nap ossuma Hu3 6a MMonu Mpokia BobOacra Oy,
Hap conxoe, Ku ayp a3 xamaurap Kopy ¢GabousiT MEHaMyJdaH.l TaBacCyTH
MakTyOOT Aap TamMoc OyaaHJ Ba TaxXKUKOTH XyJIpo Jap OHXOo udoaa
MeHamyaaHa. Jlap oBoHum 4YaBoHu bepyHi pap uwiMm acTpoHoMHs 0Oa
koMeéOuxou OeHazup MyBaddak ramr. lap 16-comarmain MycTakuJioHa
MYIIOXUAAX0U ACTPOHOMH Ty3apOHMIa HATHYaXOW Xeje caxexpo Oa mact
oBapa. bawparap map cunHHmM 21-cojarim Oy3ypruy Maiiaud SKIMITHKaApo 0Oa
sKkBaTop 060 €pum acbobu coxtam xem xucod Hamyna. Comm 995 Xanuda
MasbmyH maxpu Korpo 3epu tacappydu xeun gapoBapa. XyKyMaTd MaBuyaa
nap I'ypranu capHaryH rapaujg Ba AOypalixonun bepyHi Ma4yOyp 1iya, Ku
BATAHM XyApO TapK Hamosa. Y 6a maxpu Paii capnmanox rupudrt Ba 6abaaH
0a I'ypron, xu gap Hazaukuu Oaxpu Xaszap Bokeb Oya, cadap mekyHand. Jlap
oH aitém xokumu ['ypron Kobyc mbHum Bymmarup Oya, ku § bepyHupo
XaMYyH SIK OJIJUMHU HAaMOEH MEIIMHOXT. A3 pyu HaBuintaxou bepynin MOHU
Bymmarup ypo 6a nap6op 6apou Kop J1abBaT MEHAMOSA, aMMO § 0a XOTUPH
qyJI0 HAIlyJaH a3 TaXKUKOTH WJIMHMHU XEIl UH AabBaTpo pad MeHamosa. Jap
nHYo BepyHii ocopu Mmamxypu xem «Earopuxom 603MOHAa a3 acapxou

ry3allTa»-po HaBUIIT, KK OH a3 OJMMU OapKaMoJl Ba JOHUIIMAHIU O€XaMTO
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OymaHam ryBoxi@ Menuxaid. Jlap wH acap cucTeMad TAaKBUMXOHM XaJIKXOHU
T'YHOTYH-FOHOHUXO0, (popcxo, apadxo, CyFInx0, XOpa3MHUX0 4aMbOBaphA IIyAa
nap 6opam OHXO TaXKMKOTH YHMIA aHYOM Joja mygaact. Jlap uH tabaudot
aoup 6a MaTeMaTHKa Ba aCTPOHOMUS MabIyMOTH 4OJU0O oBapja myaa, poveh
0a Tabpux Ba Tabpuxu TaMagayHu Ocuéu MmuéHa MabIyMOTH HOTAKpOp Ba
OeHazup 0aén €draann. Hazgukuxou conu 1004 AOypaitxonu bepynin 0a
BaTaHam Oapmerapaand. Jap moitaxtu HaBu Xopasm ['yprany 3epu XuMosiu
Xanuda Mabmynu Il onumonu 3uén a3 gymia: Adyanin nouu CuHo, ycToau
bepynin-ubnu Upoxi, Abycaxiu Macexi, ¢aitnacyd Ba Tabud Monu Xammop
Ba IUTApOH YaMb OoMajia 0a WM Ba aJa0uéT mysa meBap3ugana. bepynin Hu3
BOPHWIM WH XaJIkal WIM#A Merapjaa Ba (aboMATH MyPUIIUAAATH XYAPO TO
coim 1017 nopoma Menuxa.

ba xanrome, ku gaBiaataopi 6a Maxmyau FazHaBin ”HTUKOI Me€0an, §
No6uu Upokn, bepynn Ba yanae qurapoHpo xaMpoxu xya 6a Faszna mebapan.
Cynton Maxmynu FasHaBin xaMuyH XOKMMHU (eogan OJIMMOH, LIOUPOH Ba
JUTap XyHapMaHIOHPO 00 Xya OypA, aMMO § u33aTH OHXOpO 0a 4o HaoBapja,
0a xaJapy MaH3allaTH OHXO Hamepacua. [ap sike a3 €aaomTxon Xy HUcOaTh
MH Machalla YyHUH MeHaBucaa: «Jlap uH aiém kace 0a Kagpu HIIM Ba OJIUM
Hapacua». HoBobacta 00 xama KaJpHOIIMHOCHXOHW Tojmiox bepyHi 00
KOPXOM WM MaIFyJ TapJuja, aiBacra 1acTOBApAXOU MYXUMMH HUIMHPO
06a mact meoBapa. ap HaTH4Yau TOXTYTO3XOU OepaxMoHau XyJ Maxmymau
Fasznasn [llumonun XuHAyCTOHPO 3epH Tacappydu Xy Meaapopa] Ba HUCOATU
axoJIMi OH OemoArapuxor BaxIIMEHApPO paBo MeOuHana. bepyHin map xama
KUIITBAPKYIIOUXOM IIOX Ma4yOypaH MINTHPOK momT. ba XxaHromMmm nap WH
cap3aMHH MKOMAT JIOIITaHAII 0a OMY3UIINHA TabPUX, MAJTAHUSIT Ba UIMU OHXO
MAIFyJI Tapaua. Y 3a00HM XUHIYXOU KAJAUM-CAHCKPUTUPO OMYXTa, acapXxou
onumonn FOnonu Kamgum, a3 yymna «Motumo»-u EBkmua, «AaMayactu»-u
IITomomeit Ba murap ocopu IOHOHMXOPO 00 WMH 3a00H Tapyyma HaMyA.

Pucomnau xynpo, ku 6a actpoHoMMs Oaxiuaa 6y, 6a uH 3a00H GaprapaoHU.
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SlkgaHg acapxoum MaIIXypud XHHIYXO Ba IOHOHHXOPO 00 3a0oHHM apabu
Tap4ayMa Kap.

Mymoxuiaxon JaKuKHa3apOHau MyXUTH 3UCT Ba OMY3UIIN MyTaaCHIIH
anabuéTn WIMHMM MapaymMu XuHA O0a bepyHin WMKOH mod, Ku Oourapuu
MajaHi, (hapxaHTi Ba WIMUN UH CAap3aMUHHM KaJUMHUPO a3 Xy HaMOSIT Ba Jap
MauMyb Tabiaudore uHIIO Hamydga 00 HoMH «KuTOO aHmap pOUIMKOTH
XuHIa» 0a éarop 6ok ryzopan. Jdap u" kutod MabiaymMoT goup 6a dancada,
TabpuX, WIM, reorpadus, TapKHOW STHHUKHM MapAyMH XUHJ, XaM3aMOH
axJIOK, aHbaHaXx0, MapOCUMXOHM JIMHA Ba ralpaxo MabIIYMOTH OOap3HIIl
oBapia mynaana. Jlap acap y Xyapo Ha TaHXO XaM4yH OJUM-MyappuXx,
reorpad, ”HCOHrapo, aCTPOHOM, JIMHIBUCT (3a00HIIIMHOC), (ainacyd, Oanku
XaM4yH MyOOpH3U POXM XAKUKAT, PAKUOW OINTHHOIA3MPHU XapryHa
XypohoTXou AUHI BOHAMY MECOXT.

HoBobacra 6a xama oH ToOeusite, ku 60 CynTtoH Maxmya aomrT, ypo
00 TaaccyOu auUHA Ba OepaxMuxoe, Ku HUcCOAT 0Oa XalKUSATH XUHAY Ba
capBaTXOM MabHABA Ba (apXaHTUUd OHXO MEHAMYyJ, MaXKyM MECOXT. Y
qacypoHa anaiixu CynToH HaBWIITaacT: «Maxmya oO0OAKOPHXOU MapayMu
XUHAPO cCapHAryH Kapja Ba KuUIIBappo 06a xapobazop Tabauia mgoma, ocopu
MO/IJIi Ba MabHABUM OHXOPO Oa HECTHA pacoOHUI». bepyHi OH HMIOXOHEPO, KU
HHUCOATH XaJK € MapJayMe (aJaIxXycyc XUHIYX0) CyXaHXOU AyPYF Ba UFBOAHIE3
rygraact, MyxokMMa HaMyjJa, OHXOpO 00 UH padTOopu FANPUMHCOHUAIIOH
cap3anuil Hamymaact. Cababu 3yxypu UyHUH TabIU(POTpO § Aap T'YHOTYH
Oymanu MaHPUATXOAIMIOH MeOuHana. SIbHE Typyxyu 30JMM Xamella Oapou
MaH(puaTxonm Xxem ©Oa JgUrapoH TaMOMU 3ypoBapui0 HUCTHOAOA Ba
OeamoaTUXOpo TaxMuia Mmecosal. ba anaemaun bepynii arap kucmarte a3
nmactuTpaTUM Xeml aact 0a MH KOPXO Me3adaHd, AUrapoH a3 Tapc Ba
OKMOAaTXOU HOXYIIe, KU 0a capallloH Meosa, aHaema MeHaMmosHa [123; ¢.153-
192].

bepynit 6ap acapy XaKMKaTUyHUIO XaKUKATTAIa0n 0a MYIIKUIOTH 31

py 6a py memyn, Ku ouau oHXO Aap acapu xyn «Kutob anpgap pommkoTu
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XUHIA» Ba AUrap OCOPXOU Xy €10Bap IIyAaacT. Y Xeurox a3 ry(hTaHu CyXaHu
XaK HamMeTapcaj Ba XaMuyH oJinuM 0a MyBadpakusITXON XUHIYXO Jap COXaxou
TYHOTYHU WIM Ba apxaHr 6axou oObekTuBH Meaoa. ap aituu xoi1, Hucbatu
OHX0€, K1 0a ypdy oAaT Ba MaJaHUITH JUTAp XaJIKXO0 HCTUHOJ MEKapaH],
Happatr gomr. Comu 1025 § acapum mamxypu xya «MyaiissH HamynaHu
MaBKEBHXOM capxaad Oapou aHUK MyalssH HaMyJdaHM Maxajjlaxou
axOJIMHUIIMH», KU X070 00 HoMu MyxTacapu «['eome3us» Mabiym acr,
Tabaud Hamyd. MH pucoiia, KU MabIyMOTH Xejle Mypap3uiipo Jgoup Oa
aCTPOHOMMSI, reoje3usi, reodusnka, reorpadgus Jap acocu MYIIOXUAAXOU
xycycun bepyHit Ba MaHOAabXOM KaJAMMUIO 3aMOHAIll a3 HYyKTauW Hazapu
MHTUKOJIA JapOap Merupaa, oOpy Ba 3bTUOOPH OJIUMPO Xeje 3UEA HaMy[ Ba
MH acap Jap 3aMOHU MYOCHDP HM3 XaMuyH agabuétu OoHydy3 koOmIu
nctudo1aacT.

V nmap xycycu uH acapam MeHaBucaa: «MaH MaBOIXOHM NapOKAHIAPO
gyaMb oOBapAaM, MabJIyMOTH IIyOXaHOKPO XOpWUY HaMyJdaM, MabIyMOTH
HOMYKaMMaJjpo Iyppa HaMyJaM Ba JOHHUIIIXOM MaB4yJaapo Jap MH coxa 00
CHUCTeMau SITOHa JapoBapaam». MaH KOppo a3 aHUKCO3UU Macodaxo Ba HOMU
MaxaJUIaxo0 IMIaXpX0 OF03 HamydaaM. MabayMmMOTpO a3 OHXO€ IIyHUIAM, KU
HUCOATH cOxXa TAaXKUKOT MeOypAaHa Ba a3 oHxoe TmpudTaMm, KM yaxOHIHAa
Oynmana. Xap sSIK MaBOJpO Jap acOCM MYKOHCAa Ba MyKoOajiam MablyMOTHU
qOHIOIITAa OMO/Ia HaMy/Ia, Jap HATH4a OHXOPO Jap MYIIOXUIAXOH XeIl KHEC
HaMmyja, 0abdaH pyu Kop oBapjaaM. MeToaxon MyaisiH HaMyJaHU ap3y TYJId
reorpaduu Maxaiaxopo, KU 00 MyIIOXHIaXO0H aCTPOHOMMA aCOCHOK MeITyaaH/I
TaTOMK HaMya, IK KaTOP MabIIyMOTEPO Xaj HamMyaaM, KU XaM4yH COXau WH
uiM xu3Mat MekyHaua. babau mapru Cynron Maxmyau Fasnasii (conu 1030)
canTaHaT 6a nmucapu § Macbyj ry3amT, Ku oH To con 1041 ugoma édrt. Hap
WH 3aMOH bepyH#i acapu KajqoHXa4MH IHCUKJIONEeUU Xy «KOHYHN Machyai»-

po Tabnaud HamMya, Ku 0a acCTpOHOMHS Ba CHTOpaxo Oaxmmma mrygaact [84;

c.13-14].
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Nu acappo 6a mox Maceyau Fa3HaBi, Km HHUCOATH HIM TaBayqyXx
gomrt Mmebaxmazn. MuH acap 6a bepyni wmyxpatu 3uén Oaxmmag. Y 60 MH
acapaml Jgap TabpUXU HIMXOU acCTPOHOMHS, MaTeMaTuKa Ba reorpadusu
MaTeMaTuKi caxudan HaBpo Oapou 4axoHUEH Kyiioa. Jlap acocu puBosSTXOU
MaBuyaa mox 0a bepynin 6apou uH acapam MyKopOTH XeJjie KaJOH MENTHUXO0/T
MEHaMosl, aMMO § OHpO pajl MeHamosid. ba akugam onum Oolirapin Oa
9YOAUETH WIIMA TabCHPU MaH()H MepacOoHa. Y Jap UH XyCyC HaBUIIITAacCT:
«MaH OH 4u3po, KU Oapow acpxow 3MEN Tabaud MeHamosM, O0a XOTUPH
rnapraByu KyToxmyiate 6a 6001 Hameauxam». Jlap COJIXOM OXUpH caliITaHATH
FasnaBuxo (Maxmya-nucapu Macwyna conxou 1041-1048) § moxuau 3aBoiu
HMH cynoia Oya. A3 OH JaBIaTH MyKTaaupu FaszHaBuXo, KM XyOAyJIXOU Xele
3uéapo gapbap MermpudT, TAaHXO XOHUTAPUXOM ajloxyuaa OOkd MoHIa Oy.
babg a3 uH 3WHAArMHOMAaW OJIMM HOpaBllaH MoHpaaacT. [y acapu
KaJIOHXa4YMHU Jap COJIXOU OXUPH XAET HaBWINTaalll, KK 00 MUHEPOJIOTHUS Ba
JOPYUIMHOCH (OH HOTAaMOM MOH/IaacCT) MaHCyOaH, JaJied OH acT, KU OJIUM
TO OXUpHU xa€Talll a3 3901 003 HAMOH/1aaCT.

Aobypationu bepynin gap maxpu Pait 60 Abymyxammanu XydaHin, Ku
Hy4YyMIIIHHOCU OapyacTae OygaacTt, BOXyp/a, a3 ¥ acoCXou WiIMPO 0a myppari
asxyJ MeEHaMosi[. XaM3aMOH, y Jap HMHYO HMMKOHUSTU LIMHOCOW IAlg0
HamyaaH 00 acapxou AOybGakpu Posupo maitmo menamosia. Hdap 6apobapu
nyppa OMyXTaHM OCOPU HH JIOHUIIMAHIMU oOJIaMIyMys, bepyHn pyiixatu
MyKaMMaJIM acapXxoM 34O0JHAMYJlaul § Ba MabJIYMOTH 3apypUpPO HABUIITAACT.
bap acapu cyxbatxosiin 60 sHcuKIonenucTu gaBp Adyama nobnu CuHO nap
Machanganm acapxou (dancaduu Apacty sxuaHa acapu ¢ancadim a3z yymia
«Tawppuxu cademgyomaron Ba kapmMaTxo» Ba «Ocop-yia-00KUs»-po MEHABUCA.
Amupu T'ypron Kobycu Xammruxn 6a § Basudau Bazsupupo MEIIHUXO
MEHaMOSIZI, aMMO Oa XOTUPHU MaIlIFyJl OydaH 0a WM WH NENTHUXOJPO pajl
MeHaMosia. Jlap uH aiiéMm § a3 quxaTu Ha3apusBia cCOOUT HaMyaa Oyd, KU aap
JaxOH XaHy3 KUThau HOMakiryde maB4yya acT. babaan cailéXxoH UH KUTHAPO

(Amepuka)-po kamd Hamymaada. Comu 1004 AOlypaiixonu bepynin 6a
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Xopasm b6apmerapaan Ba map gapoopu Xopasminox Moun Maxmyn 0a xaricu
MyIIOBUp GaboIuAT MeHaMosid. lap uH ailéMu 3uHgarvani ojuM Hazapusu
xapakatu OPpToOpo BOpHA MEKyHAJl Ba MabJIyM MEHaMOs1, KU 3aMUH Aap
atpopu Odpto6 maBp meszanan. MH Hazapusm omuMm aeprap a3 Tapadu
Huxonait KonmepHuk acocHok kapaa MemiaBal. babau pyu Kop omajgaHu
FasznaBuén onuM nybopan 60a Xu3MaTu OHXO 4aud MelaBaj Ba TO OXUPH yMP
0a uH cyioja xamMmpox MeMoHas. Jlap uH MyaaaT 3epu caprapacThH IIOXOHHU
FasHnaBii acapxou 3MEN 3490]1 MEKyHaJ Ba TaXKUKOTH MYXHMpPO 0a aH4YoOM
MepacoHaa. Hazapusu kammuiym 3aMUHPO TENTHUXO MEKYHaI, K1 Oabarap a3
qyonubu Hroton kamd merapaan [116; ¢.23-28].

AOypaiixonn bepyHii TaxXKUKOTH Xempo goup O6a KyHUM IMOEHUU
dhapoBapaanu ypykpo 60 yciau xya 500 coxn nemr a3 onumu anriauc Pait (1560
— 1616) xucob6 Hamymaact. Y nap TabpHUX aBBAIMH IIAXCUATE MeOoaa, Ku
Jap CUMHHU 22-COjlari aBBAJIMH I1yJla COJIM UXTUPOU T'yJIOOYCTPO Jap MUKECU
Xopa3Mm kamgp Hamygaact. Jap AkageMusiu TabCUCHaAMyJau Xyl (XaHTOMU
nap Typany Oymanain) gap 60apobapu MaIiFyja rapaujgaH 6a aurap UiMxo
0a WIMH KUMHE MAIFyJl TapAva, Ba3HU XOJUCH OOHOMY, MOJJIaXOHu
MO€BI'Hl, METAJII BAa MUHEPAJIXOPO MYaWsIH HAMYJAacCT. V 60 Hazapusii Xeul
coobut Hamyaa Oyna, ku gapéu Omy aBBan Oa Oaxpu Xazap 4opi MeEIIyJ Ba
OabgaH Maypou XyaApo MBa3 HaMmyaa, 6a 6axpu Apan mepesan. Minmu myocup
WH Ha3apusid OJIMMPO TMyppa TaCAUK HAMy1aacT.

Hap Taks 6a goHMUIIXOM 0a WJIMH TaOuaTIIMHOCA MapOyTtain bepyHi
Jap OH akujaa OymaacT, KM TAaMOMHM paBaHIu MabpudaT 0a ce KUCM TaKCUM
MellaBad: XUC, aki, Kajnb. ba akumau y, HaKIIM XUCXO0 Jap Taypubdaxou UIMUIO
amani xene Oy3yprana. bepyHin oug 6a mH Macbhana HaBuiTaact: «MHCOH
6osim1 O6a BocuTaum KyBBau OuHOM Oapoum MabpudaTd ojiaMu odapuaan
XynoBaHA KYIIUIT KyHAJl Ba MabIyMOTH XHCCHM OWHOW Jap TaCMUMIHUPHUU
aAKJIOHA KyMaK XoxaJ KapJl. XUCCH IIIyHaBom Ooimaj, 6apou a3xyd KapAaHU
CyXaHXOoU AJUIOX MAakOMHU MYXHUM JOpaja». bepyHi UyHWUH MeIIyMopan, Ku

arap sxcoc 6apou akjii UHCOH Jap IIMHOXTU OJlaM Ba O0apou a3 Xy KapJIaHu
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cyxaHoHu Xyao Mazajd KyHaJ, MHCOH 0a 4y3 OHXO 003 3XTuéy 0a axiay Kajiad
HU3 JIO0paj, TO OHXOPO Xu(d3 KyHaJa Ba Jap MaBpUIU MYyBO(DHUK map Maxallid
MyHocu6 rydrta TaBoHan. Omum map OGopam 3a00HXOM TYHOTYH AOIITaHU
HACJIM OamapusaT YyHUH akuaa 0a€H Hamynaact: «Cababu 3a00HXOU TYHOTYH
JOIITAHW OJJAMOH OH acT, KU OHXO 0O TaKO30W JaBp a3 xXxaM 4yJo0 IIyja,
MyBohUKH 3apypaT 00 MH € OH KaluMoTe (DUKpH sSKAUrappo (haxmMuaaHu
ITyIaH/ Ba TaApudaH UH rypTtyryxo 6a 3a00HX0M MyTaaaua Ta0aui epranm.
AOypaiixonn bepyHi, KU MIMXOM TaOMATIIMHOCHBY HYy4yMpo XyO azbap
Hamyaa Oya, 60 majeaxou MaiWbh MyKOOWIM XaMmaryHa cexpy 4oy, adCyHy
TUINCM OapoMagaHaIlIpo YyHUH Imapx Mmenuxaid: ['ypran 6a maBpum act, ku
maxcu adcyHrappo KyBBaum Mpojaall a3 TayoBy3 KyHajaa Oa IIaxcu
adcyHmaBanga Oupacan. Jap kutodbu xya «Ocop-yia-Ookus» map daciou
«UUTYHATUM MOXXO, KU Jap COJIXOM aBBaJ MCTEHMOJI IIyJAaaHI» XUCOOU
PYMHEHPO Oapxak MEIIyMopad, KU XaMBopa SIKXEJI MeOsil Ba 0a KaBIu XyIu ¥
HMH COJIIIYMOPHA XxaMBopa 365 py3 acT Ba 4yH Jap Xap 4axop Cojl pyowbu py3
MeIllaBaj, sk py3u ToM 0a ¢pedpapuiec (dheBpan) mead3osa, KM UH MabHA TO
0a MO omMaja pacujaacTy KopOapuu MO HHM3 a3 pyu OH 0Oa pox MOHIA
mygaact. XaM3aMOH, Jap UH acapai ¢gaciau Maxcyce ouau «May yanaxoe, Ku
Jap MOXXOM ITOPCUEH acT» Aopald, Ku podeb 0a uaxou Haepy3, Mexpron Ba
Cana MmabiiyMmoTu Mykammai pogaact [110; ¢.29-32].

Tamomu ocopu TO O6a 3amMoHM MO omanaa pacumau AOypailxoHu
bepynupo map xaumu nany qyuig 6a mukaopu 1698 caxuda 6a 3ad0oHX0M pycCid,
y30eKi Ba aHTJIMCHA Tapyyma Ba JacTpacd TaMOMH YaXOHHUEH TapJIOHUIAaH/I.
Myrtaaccudona, uH Tapuyma 60 uH xayM 6a 3a00HM TOYUKE OaprapaoHuaa
JacTpac MMJUTATH TOYMK Hammymaact. «KoHyHm Maceyam» KallOHTapuH
acapu oinuMm Oyna, a3 €37ax quia uOopaT acT Ba 0a WIMU CUTOPAIIUHOCH
Oaxmuaa mygaacT. A3 HOMH KUTOO MabIyM acT, KU MH OCOpP XaHTOMH Jap
napoopu Cynron Macwyn (mucapu CynroH Maxmya) OyaaHaml 3490.1
mymaact. Slke a3 MabpydTapuH OCOPH OJIMM, KU Jap WH JaBpa HaBUIITA

mymaact «Kurob-ac-caiiman ¢u-t-tub» Medboman. MH acap 6a ruéxIIMHOCH
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Ba JOopyco3ni MapOyT Oyaa, Jap OH pacTaHWXOW T'yHOTyHH IudoObaxir Ba 6a

KaJIOM Japj JaBO OyJaHU OHXO MabJIyMOTH JaKUK oBap/a mrygaass [10].

§ 1.3. Mepocu wimun A6aypaiixonu bepyHii Ba hexpuctu ocopu
pué3nu y

Mepocu wimun a3 xyn 6okury3omran A. bepyHit xaM a3 yMxaTu Xxa4um
Ba XaM a3 4YMxXaTH MYyXTaBO 3WEN Ba TyHOTYHHaBb Mebomraja. Caiiéx Ba
reorpadu Mamxypu apad Axyt (1179-1229) menaBucaja, ku y ocopu 0Oa
acTpOHOMMS, MAaHTUK Ba (ancada HaBumitau A. bepyHupo, Ku gap xaumu
xeJio 3uén Tabaud mygaana, auaaact. Pyiixatu ocopu nap 0axmxou ryHOTYH
MHIIOHAMYJIau oJinuM 3uéaa a3 150 Homryiipo tamkui Meauxann. UMKoHusaTH
Jap osHAa a3 KUTOOXOHAXOM T'YHOTYH J1aCTpac HamyJlaHU OCOpPU § MaBuy.l
act. @abOJUATU FYOJIMU FAUPUMyKAppapuu § Aap COXaxoW T'YHOTYHU WJIM
xalpatanre3 act. Hap xap sk TabaudoTu XyJ ¥ HABOBAPUXOEPO BOPU/L
HaMyJlaacT, KU OHXO Jap MHKUIIO(MHU UIMU 0a OHXO MAaHCYO TabCUPHU KaJIOH
pacoHugaan1. Sk MUKAOP HATUYAXOU XOCWIHAMY/IAU § MapXWiIaxou OyTyHpO
JIap TabpUXU UHKUIIO(DU WIMXOU TYHOTYH TallKuJ Joaaana. Kopxou 3uénu
aHYOMJI0Jal OJIMM 0a caMTH TaOWATIIMHOCA paBoOHA IIyaaaHa. A3 WH
OapMeosii, kM y HUCOATM HMH CcoOXa TaBay4yXd Maxcyc 30XUp Hamyja,
TaXKUKOTU XyJApo 0a oHXO OaxmmpaacT. Xam3aMoH, xu3Matxou A. bepyHi
nap 6axmm (paHxou T'yMaHUTapi HU3 Xelle 3uéa mebomaa. babw3e kopxou map
coxau Tabpux, ¢ancada Ba JUHIBUCTUKA OACOMOHpACOHMIAU §PO TaCHUD
MEKyHeM. MyXakKMKOH Jap HaBUINTAXOM bepyHid MaBOAXOEpO MNaAKWIO
HaMyaaH, Ku 0a Tabpuxu kumBapxou Llapk O6aximuaa mymaang. Y xaHromu
TabPUXHUTOPHA a3 aJabuéTu TYHOTYH ucTudoja Hamyda, 0a oH MaHOaxo
Oemirap Taks HaMyJaaacT, KU MybTaMaJl MeOOIIIaH/I Ba a3 OHXoe capdu Hazap
HaMyJaacT, KA OJXTUMOJIMUSTU BOKEH TralllTaHAIIOH XeJlo KaMm 0a Hazap
Mepacan. Y map puconau xyn «An-Ocopyn-00Kusi MUH-aI-Kypy-HU-TI-XOJIUSD»
(Enropuxon 603MoHIa a3 acpxOH T'y3allTa) MEHABUCA I, KU BOCUTAU MYXHMMHU

JOHMCTAHU Ty3alllTa WH <JIOHUIIXOU (hapoxamoBapjau XaJKUSITXOU Kaauma
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Ba MabJIYMOTHOMAaxo O] Oa HACIIXOU Ty3allTa MeOoIaHa, Ku OHXO Joup Oa
3UCTYy 3WHAArOHUM OJJaMOH pacMy OHH Ba KOHYHXOM Jap 4YOoMeaalloH
aMajJKyHaHJa  [maxogaT MeauxaHia. ba WH  Xyjloca  TaBacCyTH
XyJI0ca0apopuxon MaHTHKA Ba KHECXOe, KU 00 XHCCHET aHYOM 014
MelllaBaH, HOMyMKHUH acT. [Joup 6a OHXO a3 «HABHINTAXOU Ty3allTaroH»-u
JTWHXOU TYHOTYH, TABJIUMOTUM PABUIIXO0N MyXTamud, K1 06a Xalicu acoc Kadyi
Kap/a MellaBaHd, OTOXUM KOMHJ XOCHJ HamymaaH MyMKUH acT. Ilyppa
OMyXTaHM JAJIEIXOM a3 rys3amra 0a MEpOCMOHIA Ba KHUECH OHXOK COOUT
HaMyJlaHAIIOH 0a BOKEUSITH aclii Machalia oBapaa MepacoHasn [8].

Ocopu «Ocop —yn-00Kus» — po sIKe a3 Machajlaxou MyOpam TIIKHII
MeJI0Jl, YyHKH OaxCH OJIMMOHM MAaIIPUK3aMUH Jap Oopan MaiJgouIIn ojam,
Xa€T, sIKe€ a3 HyKTaW aCOCUU Iypap3UllMd XaJKXOM T'YHOTYHU XaMOH JaBpa
Hucbat 6a goynaxou Oy3ypru Tabpuxid, BOKEIXOU OJUI0 FapHOAUU TaOW,
BOKESIXOM MANJOUIINA OMHY KEIIX0, XaHTOMU MaiIOUII Ba JUTAPIyH IIyJaHU
TaKBUMU XUHIYEH, PyMy SIXyIHEH, TOUYUKY ¢opc, apady KUOTHUEH TaIIKWUII
nonaana. MIH acap TyBOXM OH acT, KM MaBKebU AoHUIIM A. BepyHit a3 xanu
3uén Oyna, Ha ¢axkaT goup 0O0a TabpUXU MAJAHUATH XaJIKXOU TYHOTYH
MabIyMOT MEIUXaJ, OalKu Jap OH 30XUP Merapiajl, Ku COXaxou XacTu
MaJaHii, HYTUMOMIO CUECHMH OHXO 00 MypypH 3aMOH 0a amayn omMajaaHf,
Hazap MeadkaHad. A3 WMH HykTaum Hazap, bepyHi 0a TaBpu BOKehn Ba
XAKUKATHUTOpPOHAa 0a MAacOWIM XPOHOJOTH, 3THOrpadusi 3bTUKOAOTU AUHMA
aHbAHAXOU XAJIKXOU T'YHOTYH Ba SIK KaTOP Ka3UsIXOM WYTHMOM Aaxjl Hamyja,
0a xamm myBaddakoHan OHXO HOMJI rapaugaact. Jlamenun paBIlaHd UH HaBb
94OaUETH OJUM pucoiam «Makona (U PpOMMKOTHI-XMHI» (KUTOO aHmap
POILIMKOTH XUH/A) MeOoiaa. Jlap Tabpux XxaMCaHTM UH PpUCOJIa OCOPU aUTape
MaBuya HecT. Myamumdpu oH (AOmaypaiixoHun bepyHil) YHBOHU HaxXyCTHUH
003pacoHU WJIMM XUHAA Ba OJIMMU HAMOEHW XUHIYIIMHOCPO ap TaMOMH
JaBpy 3aMOHXO0 Myliappad rapauaaacrt.

Hap Gapobapu ua A.bepynin goup 0Oa maBnatxoum Ocuén MuéHan

3aMOHANI CUECATMAJIOPOHU JaBp, TAbpUXU AABIATAOPH, pacMy aHbaHAXOU
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OHXO MabIIyMOTH X€JI€ JaKHK OBAPIAacT. ¥ a3 ocopu MyTadhaKKUPOHU IOHOHU
KaJUM Ba IMIapKk nyppa ©Ooxabap Oya. Jlap HaBUIITaXoW § TaxJIWIU
Hazapusxou (ajcaduu rys3aimra Ba 3aMOHAIIPO Ty3apOHHIA JTOUP O0a XyCHY
KyOXU OHXO aHJICIIaxou Xyapo 0aéH Hamypaact. Jlap uH Macbhana § TUKKATH
acocupo 0Oa dancadan MaTepuadMCTMM XWHJ paBoHA HaMygaacT. A3
akugaxou ¢ancapum omuMm mapédTaH MyMKHH acT, KU OHXO akcapaH 0Oa
Machajdaxou TYHOTYHH WiIMA Oaxmmaa mymaada. OIMM 3apypusTH 9ya0
HaMyJaHW JUHPO a3 WJIM AapXOCT HamymaacT. ba rydram y map axcu Xxon
MyKappap HaMyAaHd OO3bTUMOJIMM WM raiipuMmyMkuH act. Dascadau
XUHIPO 3€pU TAHKUI Kapop J0jJa MEHaBHCAd, KM «XMHAYXO Machajaaxou
WIMHPO 0O MacoWIv JMHA OMeXTa HamyjaaHmay». Jlap JaBpOHU calTaHATH
Taaccyou nuHit bepyHin 60 akuaaxou 0304aHACIIOHan Xell OapoMaj] HaMya,
HUCPOp Meco3al, KU Oapou 6a WJIM HOWJI FaliTaH OHPO a3 Kaiay 0aHAXO 0301
COXTaH JIO3UM acT. VIH TYBOXM OH acT, KM OJIUM 0a 0aéH COXTaHHW aHACIIaXOU
Xell KoUM Oynaa, Jap MH 4oJa yacypoHa rom Oappoiraact. Omkop OacéH
COXTaHU aKUJAaXOU MIIM#A JTap 3aMOHM 3MHIAruy MyTahakKKup I'yHOXH a3uM 0a
mymop Mepadt. AMMO 00 Bydyau HMH xama bepyH#l nmap TabiaudoTalil
aKUIaxoepo Tapxpe3n HaMyJdaacT, KU myppa 6a COXTOPU 4OMIOIITa MYKOOHMIT
Oymanm.

I'ypran 6a MaBpua acT, KU MH OCOp XaMUyH €aropuu Oysypre aap
0o00atu cadxa rapgOHHAAHN MabIyMOTXOU TabPUXA Ba MAWJIOUIIM CaHBATU
COJIIIIYMOPHH XaJIKXOU IT'YHOTYHHM MallIprK3aMu 0a Xucod padra, aMMo siKe a3
XYCYCHUSITXOU XOCH 34oaueéTn unmuu A. bepynii 6a xucob mepaBaa. XaHroMu
OMY3HII Ba TaXJIWJIMW acapXod OJIMM SKE a3 Ocopallpo Aap TaXKUKOTU XeIll
uctudpoma Hamyaem: «MHCOHe, KM JOap sSK WIM XaMBOpa Hazap KyHas,
XacTalllaBUU OH 3XCOC Kap/a MellaBaa, KM 0a oH MapTabae MmaHcyO Merapaan,
KM Jap POXXOH IypIeYd MJIM KaJaM T'y30IITaacT, aMMO XaHy3 a3 OH Joupa
O0epyH HaomamaacT» [150].

«Ocop-ya-00KusSI»-pO HATAHXO YyH acapd MybTadapu COIIIYMODi,
YYHOH KU JOHMIIMaHAu Mabpydhu DpoHn Axbapu JoHOCHpHUIIT IBTUPOD
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KapaaacT, XaM3aMOH Jlap KaTOpHU acapXou OeXTapMHXOU TabpUXH T'y30IITaH
aifHU MyJIaBOCT, YyyHKU nap uH acap Cabuunén, XapponuéH, KammoHuéH,
IMemmoanén, CoconnéH Ba mHuyHMH moX Mckangapu 3ynkapHaitH, MoHii,
3apaymr, Mo6Hn MykanHab, MyObOpH3axod HaMOSHAATOHU TUHY Ma3xabxou
TYHOT'YH Ba Falipa MaBOJAXOHU YOJIUOE MENTHUX0 1 Kap/ia I1yaaacr.

KoOunmu xaiijg acT, KM XUCCUETH XaMpXOoX@ Ba TaBaY4yXu Maxcyce
HUcOaT 6a TabIUMOT Ba MIAXCUSATU Tabpuxuu MOHMBY 3apayliT gomran A.
bepynin max3 map XxaMuH acap paBIllaH HHBUKOC €dTaacT.

A. bepyHnin jap xaMuH acapu xeun Joup 6a myauudu «ABecTo» UyHUH
TaBCU(} HAMyJAacT: «3apaylIT sIKe a3 XacUATH JIOHUIIMAHJ Ba JIap 4ojaau
nIMy MagaHusaT Oanmangmapraba Oa xucod MepadT, Ku gap Hazgu
JOHUIIMAHJ OyJaHu § WIMU MOXUTMPH SK Yy3bUETH HOUU3 0Oa XuCcoO0
MepadT». You aurap 6a XumMos 3apaylT 0apxocTra, OH MXOHATX0epo Ku Oa
capu TabJIUMOTH § OOp Kapaaaua, pal MeHaMmosid: «Ske a3 HaxcusiTu
nypraypuda cunaxoya Map30oH ounau Pyctam nap 6opan HUKOXU MOJIappo
0a 3apaymTuxo HUCOAT MEIUXaHI KalJ MEKyHal, KU 3apAylIT UH aMalipo
Jap JaBpOHU Xy YOpHU HaHAMydaacT».

OmuM a3 Monn 4oHHUOMOpA HamMyda, YyHUH aHACIIApPOHA MEHaMOSII:
«Bame MaH TO OH 4o, KM a3 KuToOxou Moni mapédraam, 6a YyHUH UU3E
BOHaXypjaaM, KM Xap SIK MOHaB#i XOJAUME aMpaay XYLIPy Jdap UXTUEP AOpa/l,
3epo cupat MoHi 60 UH MyOMHJIOT MyxoduiaT gopan [25].

«ABecTto» ku map 12 yuiaau roB HaBUINTA IIyaa OyA, Aap XHU30HAH
Hopo 6unau Jopo moamoxu IpoH, Hycxa Aap oH MaBuyd Oyd. Jdap uH 3aMoH
ku Mckanmapu MakayHi, k1 otamikagan Gopcpo HOOyT coxta Oy, Hycxae,
KU Jap OHXO Oya Cy30HHI Ba XUpPOAJOHPO a3 JaMU IIaMIIep Ty3apOHU/I.
«bepyHit HUCOAT 6a MH BaXUIOHMUST YyHUH HUroIlnTaact: «Cababu nurap wH
act, ku Mckanmap xap 4t a3 ymymii a3 DpoH Mapry0 Ba caHoe Oajne ami,
XaMapo gap oram oucysoHuay. ¥ (A.B) Huc6ar 6a MaxBKyHaHIArOHU
Maxcyiau TadakKkypu Oamap Ba XOKYy TypOOKYHAaHIAroHW oH odapugaxou

MYbUM3aKOpOHAM  HHCOHUAT KHMHU OeaMoHy HadpaTtu Oeamgaa JOINT.
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Myammudu «Ocop-ya-00Kus» HaTaHXO MachallaxOd WJIMH XalaT, KM acocaH
0a Taypuba Ba MYLIOXMJAXOU a3 OBOHM YABOHH Kapjaall Taks Hamyjaa, 00
JTaKUKuU (paBKyJUI0/1a€ X0IATXO0U caiépaxo, MXTUI0(X0N TAKBUMXOHU TYHOTYH
BoOacTarum 4YUpPMXOM KaWxoHW Oa XaMaurap Ba ralpapo MyBODUKU
TaBIMMOTH WJIMM XalaTy TaOMATIIUHOCH TYyPYyCT MyalssH MEKyHal, OajiKu K
KaTop MyJioxyu3axoepo Hucobat 6a nimxou dancada, 3a00HITMHOCH, OMOIOTHUS
ndpoga MeHamoOsI, KA OHXO HMPY3 XaM MOXHUATH HIMHH XyJIpO TyM
Hakapaaana. YUyHuH HykTawm Hazapu onuM: «bab3e a3 MakoHXO Oapxwmiodu
Kyxu Mo3anmapoH act, MoHaHau Pycrotn Mucp Ba ITMEPU XaMCOSIM OH, J1ap
HMH MaB3eb OOpOH Hameos1. Ba uH ymyp MapOyT 6a Tabuatu MakoH acT, Kd
Jap 4l Maxai a3 Kyxy 0axpxo BOKEH Ilyja Ba MACTUIO OallaHIUU OH 4il ap3 a3
ap3xou IMUMOJy 4yaHyOm act. Ba xap sik a3 uHXo, K1 rypra, MaBken MyausiH
nopaj, a3 TabuaTtimHocu OeHa3up OyaaHu § JagojaT MeKyHaI.

Py oBapman 0a monumipo A. bepyHin OexTapuH aMajxOU HHCOHM
Mexucobaa. «/loup O6a a3 OapHaMOUM HHCOH, KM Oaxpabapaopuu BOKEHI
YyYHUH MEHABUCAJI, K1 KYIIUII 0apOoU OH yu3e 0a XucoOd MepaBl, KU TABACCYTH
a30apHAMOUM MHCOH OH OpoMHuIll Me€bas. Jlap oH 3aMOHE MH BOKEBHUSAT MAMI0
MEKyHaJl, KH WHCOH Jap OopaW MOHHUIIM HAJOINTaalll TacaBBYpPOT Ao
MekyHa» [4]. dap TapruOu JOHUII § XylIIOAXTUU XyJIpO MEOMHAM, KU OaposIil
naiBacTa 3axMat Mekaiiaa. Hucoatu oM xameria a3 9oOHUOM MyTaacCUOOH
Oapxypaxou magua 6a aman MeoMadaHa. ba akugaum §, OJMMOHM JaBpy
3aMOH XaMellla 3epu TAbCUPH peuar XyKyMaTIOPOH Kapop AomTaHa. Ba onxo
Jap WH TabKUOOTHUM XeIl a3 TaacCyOKOpOHHW IuH#A ucTudoma MeOypaaH/I.
OnumoHpo 00 xap poxy Bacuja T'yHaxXrop Hamyjda, 3WHJIOHA MEKapAdaHI Ba
0ab3aH KaTJI MEHaMYydaHI.

Hukkatn acocupo bepynin 6a Tappuxm dancada, papxanr Ba WM
paBoHa MeHaMyd. MH TabnmudoTu Tabpuxuu a3 y 6a MEpocMOHAA TO 3aMOHU
MO XaM4yH JacTOBapAXOM TaKpopHalaBaHaa OOki MoHAaaHA. Jlap Macouau
nagoumnu wiM bepyHin gap MaBKeM MaTepualMCTid Kapop Jnopana. [Hap

puconan «['eome3usin-u xya mMeHaBucaa: «Ske a3 cababxou py oBapaaH Oa
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WJIM MHCOH JIap OH 30XMp Merapjaajl, Ku Joup 6a mypou Bazudaxou uH € OH
MYLIKWIOT 3XTU€Y maigo Hamosi. MHUYyHMH »XTUEYOTXO Ypo Mayoyp
Meco3a/, Ku 0apou XaJuTi MyLIKUWIOTHU nermomMajia hukp Hamosia» [6].

A3 oH uyymiia, bepyHin kaiiji MeHaMOsI, KU MHCOHM COXuOMabpudart
Oapou XMCOOU all€xO Ba YEH KapJaHM MacOXaTXO AXTHEY IMaij0 MEKyHas.
MacanaH, XaHT'OMM MHTHUKOJ JOJAaHH MEpPOC a3 SK Iaxc Oa Iaxcu aurap €
TaKCUM HaMyJaHU OoMurapin MUEHHU XEIIOBAaHIOH € MBa3 HaMYJaHM MOJIXOHU
TYHOTYH OalHM sKaurap OapoM HWHCOH JIOHMIIIXO Oa OH BoOacTa JIO3UM
Meoman. Ilaigoumm xucoO® Ba YEHKYHHMH MacoxaTxo Ooucu 0a By4Yyn
OMaJlaHu JIOHUIIXOM MaTeMaTUKh rapaujani. AManaH uctudonaa OypaaHu
OHXO0 0apOoM MHCOH MJIMH I'€OMETPUSIPO IXA0 HAMY/ [6].

Hap ocopu bepyHit MabiayMoTH 3uéapo goup 0a tabpuxu wimu Ocuéun
Muéna naitno mexyHem. Hoguprapunu uH TabiandoT UH MabIyMOTH OBapaau
Myaimug podyedb 0a JOHMINXOM AoinTau xajkxon Ocuén MuéHau To MCIOMM
MeOormai.

[Tanrapuxou bepyHii a3 JOHUIIIXOU MYapPUXOHHM I'y3alllTa Ba 3aMOHAIII
UMKOHUST Meauxall, Ku MaH3apau uHkuiodpu uimpo gap Hlapku Hazauk Ba
MuéHa mgap acpxou 9-10 OGapkapop kyHaHd. JlacToBapaxoW OJIMMOHU
alloXuAapo Kalja Hamyda, OHXOpo Oapou pox modaH 0Oa HINTHOOXOT Ba
XaTOTUXO 3€pU TAHKU]I Kapop Jojaact. MaBoIxou 4aMbOBapJau OJIUM JOUP
0a Tabpuxu WIMU XUHJ (PaBKyJU10/1a MyxuM MeOoman. Jap 3aMOHU MyocHp
TabaudoTu bepyHin sroHa maapakud 003bTUMOJ aap Oopau WH € OH coxau
M map XuHaycronu Kamum 6a xucod mepaBaa. MH mabiaymoTpo § 60
MEXHATXOM TOKaT(hapco Ba cablo TAJIONIXOW MaWTHpOHa JacTpac HaMyJaacr.
A.bepyHin MeHaBHMCaZ, KA Jap HAaTUYaul YaHTy BaxIIOHUITXOW Maxmyau
FasnaBin «a3 OapHamMouM WIM Jap MaB3e€XOW HECTKapaau § KapuOKH HECT
Kapja mygaact [7].

bo un caba® Ba Oapxypaxou nap OallHM XMHAYXO Ba XOPHUYUXO

BOKEBIITy/Ia § HAMETABOHUCT aJI0Kau XyJApO 00 OJUMOH OapKapop HaMOSII.
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bepynin mMeHaBucan, ku jgap HOTUAO Jap HUCOATH HYYYMIIMHOCHUU
XUHIYEH XaM4yH IIOTUPJ (haboIUsIT MEHaMY/, 3epo § XopHuuid Maxcyo mMeédt
Ba XaM3aMOH 00 METOJl Ba YCYJXOW WJIMHU KOpOApUHM OHXO YaHJIOH OTOXMH
HagomT. Tagpu4aH y gap MUEHU OJTMMOHHM XWHJ Ba JOHMUIIIOMY30H MaBKEU
HAMOEHEpPO COXMO IIy]T Ba OHXO HUCOATHM OJUM TaBAYIyXyd XOcCcCa 30XUP
HaMyja, a3 § JTOHUIIIXOHU 3apypupO MEOMyXTaH. SKke a3 Macharaxou acocue,
KU Jlap MH Mapxuiia 0a AyIIu OJTUM MEUCTO]T OH Oy, KM OHXOPO 60 METOIX0u
MaTeMaTHKMH TO OH 3aMOH MabjiIyM IIHHOC HaMyda, TaBacCyTH
MYXOKMMAapOHUXOU MAHTHUKA COOUT COXTaBYy aCOCHOK Hamosl. Ba kyuuii
MEHaMyJl, KM OHXO a3 aHbAaHOTH KAOIMM JOlITau XyJI KaHOpa TUpPaH]I.
Myrtadakkup Merysa, kd aap acHou Ttabaudu pucojam «Kutod anmap
POIIMKOTH XUHAA» 0a TapyymMam OCOpPHM MaTeMaTHKi Oa 3a00HM CAHKPUTH
Marrryn Oya. ¥ meHaBucan: «MaH kuTo6xou EBKkmu Ba AnmagacTupo 6apou
XUHIYXO TapayMa MEKyHaM, OHXOpO 00 COXTH acTpoJioOUsl IIMHOC MEKyHaM,
KU UH Jap OHXO TaBay4yx 0a uiMpo ad3yH MerapaoHas.

ba angeman bepyHir, XUHIYX0 WIMXOM 3HMEN Ba KUTOOXOU (hapOBOH
JTOpaH/, KU IIyMYpP/IaHU OHXO a3 UMKOH OEpyH acT».

V 6a taBpu MykamMmas angaOMéTU WIMUM XUHAYEHM KaauM, 0axycyc
TabIU(POTH ACTPOHOMHMHU CHAAXAHTAXOPO OMyxTaacT. A.bepyHir HaTHYaxou
KOPUM SKYaHJ HAMOSHJIAXOM CHJIXaHTaXxOpO HHUIIOH J04a, METOJIXOHU
uctudoaaaBaad OHXOPO Taxj Ui HamyaaacT. Ske a3 uH TabIudoT, Ku gap
TabPUXU  WIMHA  XMHAYXO  MaBKeU  HAMOEHPO  HIIFOI  MEHAMY
«IlymcacuaaxanTain» MeOoIIaa, KM alfHU XOJI JacTpac HamrygaacT. bepyHi
MEHUTOPAZ, KU y pyMxaThd OHPO JacTpac Hamyaa, TapuyyMahd OHPO OFO03
HaMyjaaacT. ArapyaHjie, KU UH TapayMaxou OJIUM TO XaHy3 €T HalrygaaH,
a3 HMKTHOOCOTe KU ouau oHxo maap «Kutod angap pOIMMKOTH XWHI»
oBapjaact 0apkapop HaMyJaHU MyHIapu4ad OHXO UMKOH gopaa. MHIyHUH,
A.bepyHin ke a3 acapxou Mabpydu matematuku xuHI bpaxrynra (bpaxta-

CHUIIXaHTax0)-po 0a 3a00HM apabit TapuyMa HaMy/daacT.
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Hap muman nyromu acpu 20 matHu puconaum bepyHit «bapry3uman
3UYX0» JacTpac IIyaaacT, KA Jap OH TaxJIuid TablIu(pOTH acCTPOHOMHUU
OJIMMOHU XUHJI T'y3apOHHUIA IIyaaacT. Y gap 6opau MyILIKWIOTH YaMbOBApUU
OCOpY WJIMUM XMHAYEH CyXaH TydTa, oMy MIaBKy parOaTu Xem HUCOATU WH
aMaJjl MEHaBHUCA/I;:

«XaHroMu omysuiaM O0aposiM MaBOAXOM OMyXTalllaBaHAa OCHUXOST
MyLIKHIe 6a 00p MeoBap, 3epo MaH a3 Xaj 3Uea Au0acTarii gomTaHam O0a
VMH MAIIFYJIMAT MAapo a3 TAHXOUW 30MUH Memy [7].

Kymmmxon A.bepyHii nap OMy3UIIM WIMH XUHIYXO HATUYAXOU
qoubepo 6a 6op oBapa. JdacroBapaxou §, kKu 6apou BOpuU[l lygaH 0a UIMU
XUHAYEH OeXTapuH POXHAMOXO MEOOIlIaH], Aap Ty3allTa Ba UMPY3 XaMuyH
JacTypaMaiyd HOJUP XU3MAT MEKyHa/I.

Hap Gapobapu oH 4yi, KU Aap OOJIO IEMIHUXOJ HamyjaeMm, bepyHi
JMHIBUCTY Malxyp Meboman. Y xapub xama acapxou Xyapo 00 3ab0oHuU
apabi HaBUIITAACT (TAOUUCT, KA OJITMMOH JIap Xama JaBpy 3aMOH TabJIu(OTH
Xyapo 00 3a0oHu Oemtap Hypy3W MYTUMOUJIOIITA MHIIO MeHaMOsHI). [dap
3aMOHM 3WHJATUU OJIUM 3a00HU apabi (0abau 3a00HU JTOTHHI) 3a00HU UIIM,
aabuét Ba AuH Maxcyo meédt. Tamomu kaBMxo Ba xaikustxou gap lapku
Ha3/IMK Ba MUEHA MACKYH SIKIUTappo TaBACCyTU UH 3a00H MepaxMUIaH/I.

Myradakkup, xamM3amMOH 3a00HXOM JuUrap, a3 4Yymja  3a00HU
caHckpuTpo 06a xyom MemoHuCT. ['yBoxm uH Oa 3a00HU apabi TapuyMma
IIyJJaHd OCOPY WIMHM XMHAYBOHM KaauMm «Cankx» Ba «Ilatanuyama» a3
Tapadu ¥ Medomraa. Ouau myppa UMKOHUSITH OaprapJAoHUIaHU OCOPHU UJIMUHU
XUHAYBOHpO a3 Tapadu xya 00 Taaccyd mMeHaBucad: «MaH OHCEp XOXHIIU
tapuyma Hamynanu «[laHgaTaHTpa»-po gormram, KU oH aap OalHU MapayMu
dbopc 60 Homu «Kammna Ba JlumHa» mamxyp act. IlIuHOcom 60 Kuccaxou
qOJIMOM WH acap, KU OH aBBaJl 00 3a00HM (opcit Ba OabaaH apabit Tapyyma
ITy1aacT, TaBaquayxy OeaHmo3a JoImTaHu bepyHupo 6a OH HHUIIIOH MEIUXa/I.
ba ralip a3 pgoHuctaHu 3a00HXOM Xopasmi, ¢dopcia, apadit, CAHKPUT ¥

MHYYHUH 3a00HM IOHOHUPO HMU3 Oa XyOm a3 xya kapaa oya. (MHpo akageMuk
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N.1O. KpaukoBckuii map acocu oMmy3uiiiu uktudbocxou ['omep map pucosiaun
«Kutob® aHmap pOMIMKOTH XUHAM» COOUT HamymaacT. Xam3aMmMoH, § 00
3a00HU cUpUITA HU3 OajlaHa Oyd. buHobap uH Gapou § xamau OCOpU UIMHUHU
3aMoHam gactpac oya. Hdap acocu tabaudotu onum «Kutodbu mopymmHOCH»
Jap THU3UINKA MyalsH KapgaH MyMKHH acT, KM 0a raiip a3 3a00HXoH
HoMOaprapauaa aurap 3a00HXOM IMAapKUpo HU3 MegoHucraact. Oug Oa
JAacTOBApaAXOou bepyHA oMM WIMXOM T'yMaHHTapid CyXaH POHAA, KOOWIUSATH
cyXaHBapuM ypo 0aéH KapAaH JIO3UM acT. Y CyXaHBap, LIOMP Ba HABUCAHIAU
OeHa3upH 3aMOHU Xell OyA. D4oAuETH OOapP3UIIM § TYBOXM OHAH[I, KU ¥ Jap
O0apobapu onumu 3abappact OyaaHall LIOMP Ba Xa4BHABUCU OeHA3ZUP
Oynmaacr.

Hap TaxkukoTH WiIMUM bepyH#t Oaxmm JOHMIIXOW TaOMATIIMHOCH
paBuIld MyalsiH gopa. JAMKKaTu ypo gap UH caMT Machangaxoe 0a Xyj 4ajid
HaMyJaaHd, KU Jap XaJUId OHXO Oa HaTHYyaxoW xaiipaHTaHre3 myBaddax
rapaydaa gap OsHAAa a3 OHXO OJHUMOHM coxa 0a TaBpu Baceb HcTHdOIA
oypaana. Jlap Kopxou OJIUM KOHYHUSTXOU UHKHUIIO(PU TaOMAT MaBKEH XOCPO
WIIFOJI HamymaacT. Haruyaxom OamacroBapaan wmyTadakkup aajeiad
3eXHUSTH OJIUU § MeOoIaj, KU TaBaCCyTH OH TaBOHUCTAACT, KM UXTUPOOTHU
qoIu0epo pyu KOop opa.

Taxnaunu ocopu unmMun AOypaiixoHu bepyHin map caMTH HIMXOU
TaOMATIIMHOCH HUIIIOH MEAWXaJ, KU PaBUIIM MNemrupudTan y a3 gurap
OJIMMOHHU aCpUMHUEHATH, a3 YyMJia a3 ocopu MyTahakKupu Oy3ypru OH 3aMOH
Ao6yann nubuu Cuno ¢dapk mekyHaa. Arap taBaqqyxu Mouu Cuno Oemrap 6a
WIIMXOU Ouoyorusi, TMO, XMMHsS paBOoHa Iyaa Oomana, IuKkaTu bepyHmpo
3UENTAP WIMXOM CAaMTH TaOMATIIMHOCH, aCTPOHOMUS, Ireoe3usi, reorpadusu
MaTeMaTUK#A 4aia0 HamymaacT. Jlap xap ske a3 UH coxaxo Ba aurap OaxIimxo
(MuHEpaJIorus, THOJIOTHS, JOPYIIMHOCH) bepyH#i Xyapo XaM4YyH MYXaKKUKE
HUIIIOH OAacT, KU Jap acpXxor MUEHA XaMTO HaJlopas.

Bapowu oH, xu ponu bepyHupo map UHKUIOMH WIMXOW TaOMATITNHOCH

MyalssH KyHeM, Oosig €goBap IIaBeM, KM Jap WH Mapxwila HUH WIMXO Jap
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aJIOKaMaHJIMH 3U4 00 XaMaurap aap X0Jau pyuia kapop nomrtana. Makummodu
WJIMH aCTPOHOMHSI Oapou aHYOM JOAAHHM KOPXOW aMajud OJaMOH Epuu
o6eBocuta MepacoHua. JloHMIIXOM acTpoHOMET Oapou [JaKUK MyausiH
HaMyJIaHU BaKT, 0apou Jap OM€0OHXO0 poX MaMydaHU Cai€XxOHY TOYUPOH Ba
COXTaHM TAKBUMXO JIO3UM OyaaHa. AcTpoHOMHUsS Oapou HWHKUIIOMHU
OeMalJIoHn XyJ 0Oa TaTOMKUM JOHUIIXOM MaTEeMaTUKh 3XTUEY JomT. WMH
aJlOKaMaHlii METABOHUCT Jap HaBOaTu XyJa OoucHM mNaigo rapauJaHu
METOJXOU HaBU MaTeMaTuki rapmana. Mamu reorpadwus gap amoxkamaHguu
ACTPOHOMMSI Ba MaTeMaTHKa 0a 3MHAuM MyaWssHU MHKUIIO(PU Xyd Mepacui.
I'eorpadgus gap MapxXwiaxou pyUad XyJ JOHUIIXOM MaTEeMAaTUKA Ba
ACTPOHOMHMPO Oapou COXTaHM XapuTaxo, Oapou caxex MyalssH HaMyJdaHU
KoopauHaTaxou Treorpadi, MaBKeh Ba Macodam OallHM Maxauiaxou
axOoJIMHUINMH uctudoga medypa. ba wimMxou actpoHOMMs, MaTeMaTHKa,
reorpadgusi WIMXOU IUTap a3 KaObuiau rujaporpadus, reojie3us Ba Ieoorus
Jap aJOKaMaHIUW HOTYCACTaH#i Kapop JAOIITAHI.

Nu BazpusT bepyHupo 06a OH BOJAOpP MECOXT, KU Oa xaau
npo0bJieMaxou aKTyaJIMu UH WIMXO aHUKTap JACT 3aHad. A3 T€bJI0IU UIMXOU
HoMbapiuyaa a3 xama 3uéarap bepyni 6a MaMu aCTPOHOMHUS Py OBapaaacr. Y
o6emrap a3 S0 pucosna gap UH caMT Tabaud Hamymaact. HoMryu puconaxou
HaBUIIITAW OJIMMPO JIap OaXIIi aCTPOHOMHUS MEITHUXO] MEHAMOEM:

1. An-koHYH aj-machbyan Gu-ja-xalaTu Ba H-Hy4dyM (KOHYHM Macbhbyaa aHIap
CUTOPAIIINHOCH Ba CUTOPAXO);

2. Kuto06-yT-TahxuM 1M aBOMJIM CHHOATHU-T-TaHYUM (KUTOOM aHmap3 Oapou
OFO3U WJIMHU CUTOPAIITUHOCH);

3. ®di TacBUpPU-TI-KABOKUO Ba-IM-OyinaoH (AHIap TacBUpPH CHUTOpPAroH Ba
KUIIIBAPXO);

4. KutoOy Makoauau-iI-xarat Mo axaucy gpia 6acutu-i-kypa (KuTobu Kaauau
CUTOPAILIMHOCH aHJAap PyUI0/1X0);

5. HctuboOy-n-Byuyxu-I-MyMKHHa (i caHbaTU-I-yCTypiaoO  (Xamawu

MMKOHOTHU Tap3XOU COXTAaHHM CUTOPaE0);
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@i cudatu--ycrypaod (Aumap taBcudu cutopaéo);

6
7. Makona i canbaTu-n1-ycrypao6 (Kutob anmap coxranu cutopaco);
8. Kurob-yn-aman ou-n-ycrypsiaod (Kutob angap kop 60 cutopaéco);

9. Pucona ¢u-n-ycrypno6b (Pucona angap yctypiob);

10. Makona ¢u-t-Tapuku Mo uctabMmana GyHyHy-1- ycTypiaob (Kutob anmap
Tap3u TATOUKU HAMYIXOU CUTOPAED);

11. Kuto6 ¢a uctuxpounn Mo pu KyBBATH-I-ycTypiiod umna-n-pubia (Kutod
aHJap MaBpUAY TAOUIIM TABOHOUHU CUTOPAEd Ba camapabaxIiuu OH);

12. An-mukécy-n-mypaquax, ¢Gu-I-b-aManad Ou-JI-  yCTypiaoOH-JI-MycaTTax
(Meb€pu TapMHKYHAaHIA Jap aMaJIMET 00 cUTOPaEOou XaMBOD);

13. XukosTy-i1-o1aTu aa-mycanMo ac-cyacy-ia @axpu (I'yzopuin gap maBpuamn
acbobe, ku «cyacu Daxpin» HOMUIA MEITaBaI);

14. ®u tapaunu-mi-mamc (Aggap 6apoodapcanyuu Odtoo);

15. Pucona nap mabpudatu Optobd Ba Kypa;

16. Fyppa-az-3uggat (baprysuaau 3u4xo);

17. Makona ¢ian UCTUXpOYX KaJApU-T-ap3u OU-pacaud HWHXUTOTH-T-yPYK baH
Kynanu-n-quoan (Kutod angap MyaWsHCO3UM aHJ03aM 3aMHUH a3 pyu
MYIITOXUAaN MOEHIIIaBUM Y(PYK a3 KyJIIau KyX);

18. @@t TacXUII-T-TaCXUXU-JI- YCTYPIOOU Ba-I-amMall OU-MypaKKaOOTUXU MUHA-
II-IITUMOJIM Ba yaHyO# (AHAAp COATACO3UM TAKMUJIN aHI03aTrMPpUX0 Ba KOp 00
CUTOPAEOMXOU MypPaAKKAOU IIMMOJTY YaHYO);

19. @it ampu-3-3ugyuin MymTHxaH Ba Tabcupu MOH Kaitcymu-n-Mydraran
(Anpap 3uum caHquaairyaa Ba taBzexu Monu Kaiicymu Mydraran);

20. Makona ¢a Toaubu KyOOaTH-I-ap3u Ba XOJOTU-C-CABOOUTH 30BOTHU-JI-
bypya (Kutob anmap goxwimapin 6ap ryH6a3u 3aMUH Ba MaBKEU CUTOPAXOU
cobuTam J0pou ap3xou ayrpodii);

21. MakonaTyH carupaTyH i “bTHOOPU MUKIOPHU-I-0AON Ba —H-HaXopH i
qJOMUBU-TT-ap3U TabpU(]PU KaBHU-C-CaHA ABMAH TaxT ajd-KyTO (Kutobm kyuak
aHAap aXxaMMMUSITH Oy3ypruu mady py3 gap aTMOMH 3aMHH O0apou UCOOTH OH

KU 3epH KyTOU 5K COJI SIK IIa0OHAPY3 HUXOH acCT);
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22. Kuto6 ¢n Taxkuku MaHo3u-Tu-T-kamap (Kutob angap mnaxyxuiim
MaHO3UIu MoOX);

23. KutoOy-n-Bacota 6aitHaxymo (Kutob 6aitHu a1y MUEH unrapi);

24. YaBOMUBY-I-MaBuyJ  JH-XaBOTUPHU-I-XyHYA (A XUCOOU-T-TaHYUM
(Maymyau FosIX0 aHIap XMCOOKYHUXOU CUTOPAIITUHOCH);

25. Tax3u0y 3uauu-1-Apxann (Mciaoxu 3uaqu ApxaHn);

26. Xaény-n-kycydaitn buHaga-n-xuHa (TacaBBypu ay xycyd map Hazmu
XUHIYBOH);

27. An-4aBoOOT BAHU-T-MACOWIU-T-BOPUIOTU MUH MYyHAYIU-MUU-JI-XUH]T
(ITocyxxo 0a MypCUILLIXOU CUTOPAIIMHOCOHU XUH/IM);

28. An1-4aBoOOT BaHHU-I-MacouNu-I-cupu-i-kacumupus (ITocyx ©6a max
MyPCUIIN KAIIIMUPUEH);

29. TauBUpYy-I-MUHXO0Y HMIJIO Taxjaumu-ia-a3éy (PaBiianco3um poxxo Oapou
TaXJIUJIU 3UYX0);

30. Yanoy-n-a3xoH ¢a-3uauu-i1-barronn (Bo3zexuu 3exHXO0 aHAAp 3UYYH
barToni);

31. Unany 3uvyuu Yawspapu-n-myxanHo 6m Ad6u Masmap (XaToruxou 3u4du
Yabhap 60 Homu Adymasbap);

32. Makona i-1-KaJdoMH  ajlo-1-KaBOKMOU 3aBOTU-T-a3HOO Ba-3-3aBOMO
(Kuto06 angap cutoparoHu 1yMaop Ba €1710p);

33. Makoma ¢in tacahpdyxu xkamomm Ao6u Caxn an-kyxia (U-T-KaBOKUOU-TI-
myHkapaa (Kuto6 angap Oappacum cyxanu A6Gycaxnu Kyxia map maBpuau
CUTOPAxOH TUPAH/I03);

34. Maxkona ¢a-n-60axcu baHU-T-TapuUXaTU-I-MyTabopadaTu-i-maskypa Q-
kutoou-m-ocopu ynBus (Kutob anmap Oappacum Map3w MabiIyM aap
«Kutobu xo1ucaxom OCMOHU» -1 EAIITY/IA);

35. Makomna ¢i-uaTi adoMaTu-1-0ypyuit ¢i-3-3uqyaT MUHXYPYQU-I-qyman
(Kuto6 angap cabadbu Humoran 0ypuxo aap 3uyxo 60 TapTudu xaphxo);

36. Mudrtoxy unmu-i-xaipat (Kanuam ToOHUIIIXOU CUTOPAITUHOCH);
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37. Takmuny 3uqun Xabaau OU-JI-Ujajl Ba TaXx4uOy abMOJIMXU MHUHA-3-3aJ10J1
(Takmuau 3uqu Xabam 00 poxXW MyaMsHCO3MU KaMOYAWXO Ba HCIOXHU
XaTOTUXO Jap OCOPH ¥);
38. An-upiioay uiio Mo roapak Mo Jio oHall MuHa-1-abwroa (Poxnamon 6a oH
9@, KM a3 1yp KOOWIIM TapK acT);
39. Taupuny-m-myb0€T Ba-I-aHBOP BaH (ajdouxu-i-myaaBaHa Qu-i-achap
(Paxowumm nmapToBxou Hyp a3 cadcaTaxou HaBUINTAIIyAA Jap KUTOOX0);
40. Makona (i TaxCHIH-II-IIyBOET OU abBbOAU-T-TYpPyXbaH ac-coboT (Kutob
aHJIap XOCWIKYHUU HYpX0 00 €puu Tap3u AypUXO a3 Tap3u XOCWIKYHUU
c0aTxo0);
41. An-macouny-n-6anxusi Gt MOBOHHU-I-MyTabajllaka OU-WUHKHUCOPHU-C-
cuHoba (Ilypcumm OGamxuén anmap Madxymxoe, ku 0Oa caHbaTu
CUTOPAIIIMHOCH TaaJlIyK Iopa);
42. Pumo yxpuda MO (i KyBBATHU-I-yCTypyioO wio ¢ubid (aHgap OH KU
TaBOHOMHU CUTOPAEOPO Uil TyHA MyalsiH MEKYHAH]T);
43. @it UCTUBMOIH-TI-YCTYPIOOH-T-Kypu (AHmap TaTOMKA CHUTOpaédu
Kypasi);
44. Kutob ¢t nbTUOOpU MUKIOPU-TI-JIANIN Ba-H-HAXOP OU-T-TAPUKU TABBYy
baH MYBOJOBOTH MyHaquuMMUH Ba an kapouxum (Kutod anmap 3pTubOpH
MUKIOPH aboHapy3@ 60 Tap3u AYypPYCTH HUIIOHAOAM CHUTOPAIIMHOCOH Ba
JIyFAaTHU 31I0H);
45. Kuto6 ¢ naBo3uMu-i-xapakataid (Kuto0 angap 3apypaTtu oy xapakar);
46. TacaBBypy ampu-i-paupu Bami-madoku (i yuxaTail am-mapk Ba-I-rapo
MuHa-1-y(pyk (bo3aMonu naguaan cyoxy 1IoMm aap Naxjyxou LIapKUBy FapOuun
yoyx) [3].

A3 0GailHu UWH MUKOOpP TabaudoOTH  acTpoHOMUM  bepyHii
MYXUMTapUHAIIIOH pHcoJIaxoe MeOomaHa, KU 0a IapXyu OCOpU OJUMU
FOnonu kanum IlTosomell Ba OIMMOHU HaMOEHU ocuéumueéHaruu acpu IX

Myxamman noau Myco an-Xopasmi Abyadb6oc Axmamu DaproHin, Axman
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noan AOnmymnoxu MapBasi Oaxmmaa mygaaHn. XaHTOMH TaXKUKOTH XY
bepyHii acocan 0a KOpXOM OJIMMOHHM Ty3allTa TaKs HaMyJa, HATU4axou Oa
JacToBapiau Xyapo 00 HUIIOHJOJAXOM OHXO MyKouca MeHaMyad. TaBadqyxu
bepyHii 6a uiMu HyqyMm a3 OBOHM YaBOHHUAII cap 3aja oya. Jlap naBpau nap
Xopasm xaét 6a cap Oypaanam (to conu 995) nap maxpu Kot (3oaroxarm)
MYIIOXUAAX0W ACTPOHOMUM MYXMMpPO Ty3apoHHuAa, 60 WH MakcaJ SKYaHI
acObo0XxoM Ha3apCcO3MM YUPMXOM OCMOHHMPO COXT. XaHy3 Jap OBOHH 22-
cojaruai 0a KaMoJu OaoraTu 3eXHi pacuaa Oya Ba 6a xaHromMu mycodupart
a3 BakTU 0a xap MaB3ee, KM Mepacuj 00 OJIMMOH MYJIOKOT Hamypda, ouj Oa
Macbhajaaxou MapoyT 6a HyqyM 06axcxo 0apro MeHamya. Y gap maxpu Paii 60
SIK€ a3 OJIMMOHM MaIlIXypH 3aMOH 0axcu WiIMiA Hamyjaa, 00 Jajenxou KaTbi

buKpxou ypo paa HaMy.

V TaxxkuKOTH aCTPOHOMHMM OJUMMOHHM KaJUMHM XUHIpPO 0a Iyppari
OMyXTa, aKOUIM MHTUKOJINU Xelpo aap «Pucoma moup 6a pomMKOTH XUHIMY
6aéH KapmaacT. XaM3aMOH, Jap KUCMATXOU YyJOroHal «EIropnxon HacIxou
ry3aiiTa» HU3 TaXKUKOTH ACTPOHOMMH OJITUM YOU J0/a IIyJaaHI.

Hap kutobm «AHAemaxo owja 0a OFo3W WIMH CHTOPAIIUHOCH» KU
O6apou ayxtapu Xacanu Xopasmi (PaiixoHa) Tabaud HamyaaacT, Machbanaaxo
Ba XaJIJIM OHXOPO Jap JOUpPau WIMXOU aCTPOHOMHUS, MaTeMaTHKa, reorpadus,
THOJIE3UsI, XPOHOJIOTUS TIENTHUXO0/T Kap1aacT.

Bbepynn 6a Mmacownu acTpOHOMUSH aMallidi TUKKATH Maxcyc Meao. Jdap
TaMOMH JaBpau xa€rtam ©O0a MyImOoXHIaXx0 Ba TaXKUKOTH aCTPOHOMIA
MmapaoxTa, Ha30pau YHPMXOHU OCMOHUPO MAIIFYJIHSATH AaCOCUU Xy Kapop JA04a
oyn. Jap Macbaiaun CcoOXTaH Ba TaKMWI JOJaHU JIABO3UMOT Oapou
MYIIOXUAAX0 JAKUKKOpoHa pyu Kop Oya. CoxTaHM YCTypiIoOXou T'YHOTYH Ba
HUIIIOHIOAU METOAXOM Kopbapi 00 OHXO Aap OCOpHU OJIMM Oa TaBPHU BO3EX
HUIIOH Aoda mygaaHa. Hdap kutobu «l'eome3us»-u § COXTU YCTypiaoO 00
KyTpu 7,5M, KU OH Mymoxuaaxosmpo gap maxpu Kot (comum 994)
ry3apoOHUIAACT Ba YCTYpJOOM auUrapu KyTpail 3M, KM MYIIOXUIaXOSIIPO

TaBaccyTd oH conu 1016 map maxpu I'yprany rysapoHugaact, HUIIOH 0744
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mygaact. Caxexyu IIKajgau UH YCTypiiooxo To 1 Oyd, KM TO 3aMOHU MYOCHP
sIKE a3 HUILIOHAMXAHAaXou OexTapuH 0a XUcoO MepaBall.

Taxkmunm ac606xo 6apou MyIIoxXuaaxou acTpoHoMin 6apou bepyHin a3
OH YMXaT MYyXHUM IIYMOPHJA MeIIyJaHd, KU caMapaHOKA Ba JAKUKUHU
YEHKYHUXOPO Max3 00 TaTOMKM OHXO XOCWJI MeHamyjd. ke a3 acapxou
Mauxypu actpoHomuu bepynii «Konynu Maceyainy-u y Mmedomaz, K1 J1ap OH
Ma4YMyH JTOHHUIIIXOW aCTPOHOMHH 3aMOHHU XeIIPo yamb oBapjaaact. MIH acap
ypo YyHOH IIyXpaTéd HaMyJaacT, KU HMMpPy3 TaMOMU OJIMMOHH COXa a3
KOpXOM Jap HWH acap aHyoMaomaam wuctudona wmebapann. Caii€x Ba
gyrpodusaonn apabu acpu XIII Syt moup 0a MH TaBIMMOTH OJIUM
HaBHUINTAACT, KU OH XaM4YyH acapu MyKaMMalu WIMi Hypy3d aurap
HaBUILITAXOpo a3 OaitH Oypa Ba Xyau oMM aap nempadTd UH WIM a3
IITomomeitn toHoHn ry3amrtaact. ActpoHomu acpu XII Xoum Xamuda
TapTUOaUMXAHIaN JHCUKIIoNeausn Oubnuorpadguu «Kymoumu HITHOOXOT
HHUCOATH HOMHU KHUTOOXO0 Ba miaMxo», «Konynn Maceyni»-u bepyHupo sike a3
KUTOOXOM MaIlIXypH JOHUIIMAHIOHU aCpUMHUEHATA JOHUCTaacT. Tabcupu WH
OoCOpU TapoHOAxou OJMM 0Oa OJUMOHU acpxou MHHOabda: AOaypaxMOHHU
Xaszunu (acpu XII), Hacpugauuu Tyci (1201-1244), Kyrougauuu Illepo3si
(1236-1311) ry3amraacr.

Arapuange, ku axammusiTh «KoHyHum Mackynin» gap pyuiau
MHKUIIO(U aCTPOHOMUSIU aCPUMUEHATT XeJIe 3UE aCT, MyXaKKUKOHU TabpUXHU
MH WM 00 cababu gactpach HajoImTaH 60a MH MaHOAh HAMETABOHUCTAH]I a3
OH Oaxpaéd Oomana. KucMatum kame a3 MyTaxacCUCHMH Oa WH JaCTHABHC
muHoc Oymana. Jlap comxom 1954 yom mygaHu WH acap Aap 4YOIXOHAHU
Xaitnapo6oa oMy3uIIM UH OCOppo 6apor OJIMMOHU cOoXa OCOH rapaoHui. OH
TO 3aMOHXOU Ha3AUK 0a SroH 3a00HXO0U aBPYIIO# € OCUEN TapyyMa Harapauaa
Ooyn. dap 3amMoHU 11ypaBit 4onu UH acap gap Yymxypuu Y30€KUCTOH IIYpPYh
myn. Kucmatn aBBamu mH acap 6a mapadu 1000-comarun omxum (1973) Oa

3a00HX0U pycit Ba y30eki Hamp rapauf [7].
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«Konynu Macwynin» noopat a3 11 kuto6 meboman. Acap a3 TacBUpHU
MaH3apaM OJlaM a3 HUTOXHM OJIMMH IOHOHHW KajauMm IITonmomelt oro3 merapmal.
Jap kuToOM SKyM Ba JyIOM TakKBUMXOHM HCTHU(OIAIaABAHAAN XaIKXOH
TYHOTYH Ba YaJBaJIXOM XpPOHOJIOr#n 4ol nona mypaact. Kutobu 3-rom 6a
TpUTOHOMETpHUs Oaxmmaa ImymaacT. Kutobu 4 acocxou acTpOHMSIU
chepukupo mapbap merupad. dap wmH KUTOO § Kopu OaaHYOMpaCOHHIAU
Xyapo oux 6a Oy3ypruv Maiid ODKIMITUKA 0a DKBATOpP OBapmaacr. Y
MEHaBHCaJ, KU OapoMm XOCWJI HaMyJaHH HaTUYaXxOM KOHEBKyHaH[a
MylIoxuaaxou oucépkaparapo aap 3zoaroxu xya maxpu (Kot) I'yprany Ba
Fasna ry3zaponunaact. bysyprum épram y 23° 34 0! a3 Oy3ypruu 60 ac6ooxou
caxex MyamsHinyaan myocup 23° 341 0!l papk HaMeKyHaI.

Hap xutobxom 5 Ba 6 wMacwkamaxou BoOacta 0Oa reoae3usi Ba
reorpadusiui MaTeMaTUKA MaBpUIU TaXKUK Kapop €praana. dap 606u 7-ymu
KMTOOU MaHYyM IEINTHUXOAN OJUM JOWp 0a YEHKYHUM AUMAMETP Ba Japo3uu
JaBpaM 3aMHMH OBapja Iynaact. Paguycu maBpam 3aMuHpo bepyHin 6apodap
0a 6425,68kMm xucoO HamymaacT (KuUMaTu caxexuu oH 6371,1km meOomman).
Hapo3uu naBpan mMepuauaHau 3aMuHpo Oapobap 6a 110275kM moHucraact
(kumatu caxexai 110845km meboran).

Hap 6006u 10-ymu xutobu S5-ym yagBaiaxou uyrpoduu 3méma a3 600
MaxaJUlaxOu axOJWHUIIWH HHINOH Joja Irymaact. Jlap kutobu 6-ymu
«Konynu Maceynim» xapakatu Odtob gap kutodbu 7-yM xapakatu Mox, aap
kutobu 8-ym rupudtu Mox Ba OdTobd Ba magumaxou 0a OH ajJoOKaMaHIU
Metepojiorin TacHud ¢&btaana. Kutodbu 9-ym 06a curopaxoum Oexapakat
Oaxmmuaa myga, kutobu 10-yM xapakatu caiiépaxo Ba KUTOOU oxupuH 11-ym
XallIi Machalaxopo Aoup ©Oa MaBKeW YOUTHPIIABUM caliépaxo map
MYXJIaTXOU MyasTHUU BaKT Japdoap Merupaj.

Tacaudu myxTacapu UH acapu rapoHOaxo a3 KUMATH OalaHIu WIMHUH
UH 2HCHKJIONIECIUSM MOHYMEHTANI# IIaxoJaaT Menuxal. bepyHin map wH acapu

Xem 0a Xap SK MmpobieMan Ty3omTallyga Adaxjd HaMyda, HaTU4Yaxou Aap
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HAaTUYau MYIIOXUAaXO Ba TaXKUKOTHUU IIaXCA XOCWJI HamMyaaalipo Aap KHUEC
ry30I1Ta, aHICIIaX0N BOKEH Ba HOBOOACTau XeIIpo ap3a Meaopa.

Mynocubatu bepyHin HucOatu actposjorxo (memryéH), Ku aap acpu
muéHa mgap Illapky Fap0 makomm Oamanm AomTaHA Xele YuIIA Oy
AcTposorxo Bobacra 6a MaBKEH YUPMXOU OCMOHM XOIMCAXOW TYHOTYHPO Aap
Xa€TH OJaMOH BoOacTa Hamynaa, TaKIUPU HHCOHXOPO OO OHXO aJIOKaAMaH/I
Menonuctann. Koméon Ba HOKOMUM Xa€TH yoMeapo a3 OHXO MEXHUCOOMIAH/I.
Ananxycyc, memryixo aap mapOop MakoMmu xocca momTaHa. bunobap uH,
0ab3e OJMMOH HOBOOacTta 0a XOXMIIXOM Xelml H40opaH 0a MH WIM py
MeoBapJaHa. MykoOuIu UH UM 6apoMaja HAMyAaH YUHOSITU Oy3ypr Maxcyo
Me€dT. Bo Tako301 3aMOH OJTMMOH 0a MH WJIM MAIIIFyJI Tap/in/a, TaBaCCyTU OH
Oapou pyHIM WIMXOM acOCi 3aMHUHAry30pi MEeHaMymaHA. ArapyaHje, Ku
bepynin xyn 00 Tako3oM 3aMOH 0a WIMH aCTpOJIOTrUs MAIFysl Oyd, aMMO
HUCOATH OH MyHOCHOATU Xy0O HAJIOIIT.

MaBkebn reoceHTpn pap wacownu coxtad Kowunorpo Ilapku
acpuMHéHari Ba ABpyno 6a Xxucod MepaBaj.

Omumu  acpu 13  an-Mapoxkamnii Kailag HaMmyJdaacT, KW bepyHit
qOHUOIOPHU CUCTEMAU TEIIMOCEHTPUN COXTH KOMHOT MEOOIIIa/I.

Sxe a3 acapxou myxuMmu A.bepynin «kKuto0 —yt — tadpxum 1 aBousu
CaHOaTH — T — TaHYUM», KU 00 HOoMH «Kutobd — yT — Tadpxum»mabpyd acr,
Mebomag. WMH kutobpo wmyamnmud comu 1029 nHaBumiraact. Acap a3
MyKaJuMan KyTox Ba maH4 6006 nbopat act: boObu HaxycTuH gap XaHaaca;
000u gyBBYM-Aap mymop; 600u caBByM-aap xojaxou OcMoHy 3aMuH (xaiar,
WJIMU HY4YyM), 0001 4opyM Aap yCcTypiio0; 600u maH4YyM Jdap axKOMHU HYYYM.
Hap u" nanq 606 A.bepyHit UICTUIOXOTH MapOyT O6a UM € aHHU MaBpUIU
06axcpo map 530 mypcuiny mocyx Iapx 10/1aacr.

bobu Haxyctun 0Oa xanpaca (reomerpusi) Ba Tabpudu madxyMxou
acoCHHU OH Oaxmuaa mryaa, a3 71 mypcuinry nocyx nméopat act. MacanaH, aap
TabpudU WIMU XaHaaca oBapaaacT, KM XaHaaca «IIaKJIXopo Jap XaMBOPH Ba

dbazo meomy3aa, XxaM3aMOH WIMHU aaaj, kKU 0a mypparit a3 naiiv OH KU 4y3bil
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rapgaja OoBapi 6a WIMH CypaTH ojlaM (S’bHE WJIMU CHUTOPAIIIMHOCH) BOKED
rapjaaj a3 macu oH ku 60 TaxmMuH OyBaa» [29].

bobu ayBByM map mnmu 1mymop (apudpMeTHKa) acT Ba XaMUyHUH
dacimm yabp Ba MmykobOuia (anredpa)-po Hu3 aap 6ap merupaa. Mu 606 a3 49
caBoiay 4aBoO wubopatr act. Myammmd wunamu mymoppo 0a KUCMATXOU
Ha3apuBy aMmajlid qy10 HaMy[da, Aap IMIyMOPH Hazapu a3 Tabpudu Kl (BOXUI)
OF03 KapaaacT. ¥ skupo MapxXyMH acoCi MIyMOpUAA, Hap XaMUH IOS
Tabpudu agaapo a07aacT. «Agaa qymiaaecT a3 KXo rupa oMmana. Ba a3 uH
quxaT SKUpO a3 ajaj OepyH oBapiaHid Ba Ty(pTaHa, KM afaa HECT 3epO KU
gymna Hect». Myamnud, map wH 0600 map Oopaum agaq Ba aHBOM OH
MabIyMOTH Mydaccally MykaMmall oBapaaact [143].

bobu caBBymu «Kurob-yr-radhxum» «Jlap xoaxoum Ocmony 3aMuH»
(xaliaT, UIMHU Hy4YyM, acTpoHoMus) HoMm gopana. Mu 606 a3 203 mypcuiry
Iocyx moopat Oyma, paciaxou «Iap HUXOIM MabMypa Ba 000goHHXO», «Jlap
MOXY COJI Ba TOPUXXOBY Py3XOM ymMMmaTaH» Ba «Jlap IMMHOXTAaHM TaKBUMY
nadrapu com»-po gapbap merupan. dap oro3m 600 gap acocum TaxKUKY
MYIIOXUIAXO0U Xya jgap 000uM uuryHaruu ¢dajgak, CUTOpPAaroHU HCTOJABY
paBaHIa, Cyxou oJjaM, maboHapy3 Ba I'yHau coaTxo, Oypy3, Maliy ap3u
CUTOpA, CYyXTaHU CHUTOpA, CUTOPArOHU AaHIAPMOHAA, CUTOPArOHU 3EPUBY
3abapi, cypaTy MaMKoOpXou OCMOH#, a)30H1IIy KOCTAHU MOX, MAH3UIIXOU MOX,
qaB3aXpyaBYXOM CUTOPAroH Ba Failpaxo MabIyMOTU YOHUOPO HUIIOH
J0/1aacT.

Hap dacm «/lap Huxoaum MabMypa Ba 000d0HHXO (4yrpodusi)
MacCOMJIM Tap3W XUCOOM aHA03aBYy IIAKIy aHA03aTdpUM 3aMHH, TYyJIy ap3u
000JIOHMXO0, HHUXOAMU JapEXOBy Oaxpxo, Macodau Iaxpxo, CUTOPAroHU
XaMelanamao Ba xXaMellla HUXOH, MKJIMMHU IIaxpy KHIIBApXo, TUpU(TaHH
Moxy o(pToOpo Gappacin Hamymaact. Paciau «Jlap MOXy COII Ba TabpPUXXOBY
PY3X0M yMMATOH» 0a TabPUXHU COYy MOXXOM MapJyMOHH T'YHOTYH: (pOpCHEH,
apabxo, SXyIUEH, XUHAYBOH, CYpUEHUEH, PYMUEH, KUOTUEH, CYFOUEH, Ba

YalllHy Py3X0u Mabpy(pu qyxyaoH, TAPCOEH, MYCAIMOHOH, PACMXOHU TTOPCUEH,
74



py3ropu myroHn Cyray Xopasm, py3XOHM XOpas3MmIIoXid OaxIuaa IIyJaaacrt.
®aciu  «/lap mWHOXTM TakBUM Ba aadTapu COD» MAacOWJIM MapOyTu
YUT'yHATMU COXTaHy IIMHOXTAaHU JadTapu coiapo gapodbap rupudra acrt.

bobu yaxopymmu «Kuto0O-yT-Tadxum...» aap ycrypiod act. Mapiyu
0axcu uH 600 TaCBUPH yCTYpJI0O Ba Tap3u cOXTy uctudomgadapuu oH Oynaa, a3
23 caBoiy 4aBoO ubopat acrt. lap 06obatu uuryHaruu ycrypiao0 Aap HH
KUTOO OMajaacT, KU WH MaBKE€bU IOHOHUXOPO, KU HIMI amukpa (sSbHE
ruéximHoch) mamxyp oya. Jdap un maBpua Xamzau Mchaxonin ypo a3z mopci
Iyp HaMyZ1a, KU HOMalll CUTOPAIIMHOCH MeboItai.

Myammd 60 épun ycTypao0 Tap3u AypyCTU HA3apUBY aMaJluM XMCOOU
BAaKT, JaBOMMSATH a0y py3, xapakatu OpTtob Bobacta 6a MUHTAKATYJ Oypyd
caMTyppac Ba Failpapo HUIIIOH J0/1aacCT.

bobu nmanuymu kutob «/lap axxkomum Hydym» (acTpoHomus) Oyna,
mywtTamMmuwin 184 mypcuiy nocyx act. T 600 xamM3aMOH mIam 4y3bpu 0a xam
aJoOKaMaH/, KA TaBCU(U KOMUIU CAHOATH TAaHYUMPO (apo Merupai, Tapkuo
€praact. Dacnxon 606 HHXOAHI: AP XOJIXOH OypyY K 00 AUTap; 1ap XOJIX0U
CUTOpAroOH; Jap CaxMxOW Mamxyp; Aap macodaum curoparon a3z O¢rtob;
aHJIap aKCOMM WIMH Hy4yyM. boOu maH4yMpo MeTaBOH KMCMATH aCOCHH acap
JTIOHHCT, 3epo O0a KaBiau Myaindg MaH3ypu TonmOu kutod PaiixoHa OuHTH
Xycaitnu Xopa3Midi HU3 Max3 JOHUCTAHM axKOMHU Hy4dyM Oymaact. Myammud
Jap UH 3aMHHA YyHWUH HUromTaacT: «YyH OaauH 4od pacujeM Ba UIIOpaT
KapaeMm 0a CyxaHOHe, KM 0a WIMy aJaay xaHjaca paBajl Ba OrOxXi JOAEM a3
YUTYHATuU aioK Ba poX HamyJieM 0a JIOHHCTaHU TAaKBUM Ba 0a KOp JOIITaAHU
yCcTypio0 Ba 3-OH OWMapOXTeM, BAaKT OMaj, KU HHU3 CyXaHOHE, KU MUEHU
MyHAaY4MMUH paBajl OH JIap aXKOMU Hy4yM Oa 4ol opeM, KU Kacau IypcaH/a
uH 0yn [30].

«Kutob6-y1-Tadhxum» raHunHau 06e0axou BOXKATOHY HCTUIIOXOTHU
KaauMy acuwiu (opci acT, KU KUTOOU AUTrape HAMETaBOH XaMCaHTH OH Jap
MAacCHUpPH TabpuX Nai10 Kapa. AKcapu KaJIMMOTHU 3UHIau 3aMOHH Myasutud, a3

yymja, HOMU THEXOH, JapaXxTOH-HApruc, OyHadima, Huaydap, raHayM, 4as,
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ap3aH, Haxya, MoIl, NMue3, Typod, 6oaupuHr, rypuHy (6apuHy), xapOysa, ceo,
3apaoiy, madToiy, oIy, aHTyp, aHYUp, aHOD, TYT, aMpya, Ouxi, 6010M, Oer,
naja, max0oJiyT; YOHBAPOHY MapaHAaroH- Iep, najaHr, Xupc, pyoox, IaroJl,
CaH4yo0, naja, OXy, HaxX4up, 4yypxap, MyproOi, Mypru II1a0, aKka, KeJOfF,
mapacry, kabyrap, Xypyc, MOKMEH, Xyaxynd, (oxrta, TyHUMIIK, OymOyI;
MabIaHy YaBOXHpap3M3, Kaabard, CUM, 3ap, OXaH, aJIMOC, CUMO0O, OMpHHY,
pyit (Muc), cypma, MapBopui, €KyT, Kaxpabo, oOruHa, MypaOCaHT, IUpYy3a,
OXaHpYOOIf; TIelaBy MaIIFyJIUsIT-OXaHrapi, 3aprapi, IIyOoHH, gadbupi,
003aproHi, KUIIOBAp3i, JACTMOPHA Ba Falpaxo, KU Jap XaMUH oMaJaaHl, TO
KYHYH OeTariiup MoH1a MaBpuau uctudoaa medommans [30].

Myxakkukyu TaBoHOM aHrinc Pam3zait Paiit 6ap xunmopu MyXxakKUKOHU
pyc C.II. ToncroB acapu «Kuto0-yT-Tadhxum»-po macToBapau OexTapuHU
MHCOHMST ap3€0m Hamynda, Jap OH BOKehOMHOHA 0a bepyHin O6axou ap3aHaa
104AacT.

Aobnypaiixonu bepynin gap dacium nmangymu «Kutobu Calimona» oH
40, KM 0a TaBcuu IUHM HCIOM Ba 3a00HU apabi Memapao3aj Ba JUHY
JaBjJaTH OH PYy3roppo apabit mMeHUropal, yyHUH MeHaBucana, «babaan 6a
WiIMu apabuBy ¢opcit ryzamraHaMm 0a MaH TyIIBOPUXOM 3UEIE TEHl OMal.
Hap wuH paBanau omy3uil 0a MaH XayBW apabit HucOaT 0a Qopcht Xymrap
oman [11].

AnbatTa, uH paBuIIM bepyHil Jap acocu BOKEUSATH OH PYy3Trop AypyCT
Oyn, 3epo 6a TarOupu Myasnd 3aboHu apabit 3a00HU «TUHY JTaBIAT» OY/I.

«Kutob6 -—yr-Tadpxum» 4YyH sK JIyFaTHOMau xoce Oapou udomaun
MaoHMBY MadoxuMu wunaMia acT. OH 0osa a3 Ha3apw JIYFAaTIIHHOCOHY
3a00HAOHOH a3 PyH Iy YUXaT MaBPUAM OMY3HUII Kapop OWTrupand; 4yuxaTu
JIyFaBUBY MHIION Ba YMXAaTU WIMHUBY MaboHil. lap Oapobapu Maluryi OyaaH
06a tabpmudotn ryHoryH bepyHii gap Oaxmm 4qyrpodué HHM3 TacTOBAPIXOU
Hazappac gopan [67].

TaBauyyyxu OJIUMpPO Jdap HUH caMmMT reorpadusu MaTeMaTUKdA Ba

acTpoHOMi Oa Xya 4ain® MeHamyl. HaBuiuraxouw y a3 JOHUIIMaHAWA acHI
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Oymanu § map uH coxa maxomat meauxaHna. Omumonu Hlapk HataHxo a3
reorpadgusu TacBUpW OajKW a3 XapwuTaco3d Ba JuUrap AOHUIIXOU Oa OH
MapOyT OaxpaBap OyJaH]I.

MyxakkukoHM Oaxmm reorpaduu ocopu OJUM Jap MaBKEH aBBaj
Ha3apHUAN TAKCUMOAHIMKM 0aXpX0po Kapop MeAUXaHa. ¥ map Tabin(OTH Xell
«Anpenaxo goup 6a MyKaJIMMau WIMH CUTOPAIIMHOCH», KU 6a Machaliaxou
aACTPOHOMM OaxIuaa MIygaacT, MabIyMOTH 3UEIN TyFPODUPO HU3 TEITHUXO/T
Hamygaact. boOxou anoxupgaum WH pucojia 0a MyaWssTHCO3UM TyJly ap3u
MaxaJix0 Ba TakCMMOaHIUM 3aMUH 0a MHUHTaKaxo Oaxmuaa mygaact. bo
mapodaTy MUHOCON 00 MH acap cal€xoH TaCaBBYPOTH MyKaMMaJIpo goup 6a
JAJIeNIXou 9yrpodil XOCUJI HamMmy/1a, OHPO J1ap IKCIEAUTCUIXOU XeIl ucTudoaa
MeOypnana. Canéxonn Ilapk map acocm HWH HUIIOHAOAXO ©Oa Oaxpu
Muénazamun, Cuéx, 6axpxou Caden, bantuka Gapomana, To 6a ABpymo
pacuagaHm.

Hap puconam «I'eogo3usi»-u Xya oujg 0a MHUHTAKAX0€ MabIyMOT
MeIuxal, KM Jap MHUHTAKau OXuUp qourup mypaana. Joup O6a MuHTakau
[IIuMon Ba OOIIAHZATOHM OH (UKPXOM Xyapo 0OaéH MekyHaa. Y ocopu
qyrpoU OJMMOHU IMIAPKPO Jap KuEc 00 TabaudoTH XaMHaBbH IOHOHM
adz3anusaT Meauxaa Ba HHPO Jap BoOacTa OyaaH 06a capxaaxod Baceu xuiodart
MenoHaa. [lap acocu MH pucojia METABOH MabIyMOTPO JOUp Oa KHUIIBApXOU
TYHOTYHM JyHE a3 rap6 To McmaHaus, a3 mapk To capxaaud XUTOW Ba HUMau
XUHAYCTOH, a3 4aHyO0 To AQpHUKO, a3 MIUMOJ TO KUMBapxou Typkus maiimo
HaMYy/I.

bepynin map coxam «MapaaHIIMHOCH» 0a JacTOBApIAXOW OeHa3up
KOMEO 1mrymaact. SIke a3 acapxou Mmamxypu 06a uH coxa Oaxmmpan bepyHi
«TanocyOmn OaliHM XayMxOMW METAJIXOM aJoXuia Ba CAHITXOM KUMaTOaxo
MeOomaza. ap 3aMmoHM X03upa acapu aurapu y «4aMmboBapuu MabIyMOT OU/I
0a caHrxoum KuUMaTOaxo», Ku 00 HOMM «MabAaHIIMHOCH» MaIXyp acT
MaBpuau Oaxpabapmopi kKapop mgopana. Jap oH MuUkgopu Oemrymopu

MabJaHXO Ba MaBKEM YONTHpIIaBHMH OHXO MydaccaraH 0OaéH édraaH.
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Maccan xocu MabIaHXO Ba METAJIXOPO XeJie JAaKUK Jap WH acapall HUIIOH
noaact. Mabiaym MemiaBaj, KA Jap MyalssH HaMyJAaHM WH YEHAKXO CaxMU
maxcun bepyHin xene 3u€n act. Xam3aMOH, J1ap PHUCOJA Tap3y YCYJIXOHU
KOpKapau CaHTXou KuMaTOaxo €mpac mymaact. AOaypaxMoOHU Xas3wHA Aap
puconian xem «Mwu3oHU Xupaa» a3 uH ocopu bepyHin 0a TaBpu (papoBOH
nctudoaa HaMygaacT. MyXakKKMKOHU MabJaHIIMHOC TabaudoTu bepyHupo
OexTapuH HAaMyHau WH WM 3bTUpOd MeHaMmosH T [13].

MabnyMoTu memHuxoaHaMyaan bepyHit Oapoum OMyXTaHM TabpUXHU
rcTexconoTu kyxi aap Ocnén Muéna xaMuyH Janeinxoud MybTamaa uctudoaa
Oypaa memaBaH]. MaBKeW YOWTIMpIIAaBUU MabAaHXOW KyXid Ba KaHIAHUXOU
dhonmaHok 00 ycyau 6agacTOPUU OHXO Jap TaCHU(DOT OIIKOP Kapja IIyJaaHI.
Tubxu MabaymoTu UH pucojia nap daprona maBuyn OygaHu acdanT, HEPT,
nap 6om1000u 3apadiioH MaBUyIuITH CyadaTxo, oXaH, CUMOO, MHUC, THILIO
TabKUJI II1y/1aaCT.

XuzMatxou bepyHin map Oaxim JTOPYIMIMHOCH KOOWIM 3UKp acT. Jap
caMTU TaOMATIIMHOCA acapu TabilupHamyaan oiuM «Kutobu mopyrmHocH
Jap THO» HaMyHaW OexTapuH JAacTOBapAXOM MHCOHH Maxcyd meéban. OH
ap3UllIi WIMMA JOIITa, 6AapPOU MyTaXaCCUCOHU OaXIIM TabPUXHU WUJIM, 300JI0THS,
JTOPYLIMHOCH, reorpadus MaHOAU JaIeaxon 009bTUMOI MeOoIIal.

Hap paBaHau TaxKWK Oa€H COXTaHUW SKE€ a3 XHUCIATXOM XOCHU
AOypaiixonn bepyHin a3 axaMMusT Xoji HecT. YuxaTtu (papkKyHaHIau OJIMM
a3 JUrapoH a3 OH UOOpaT acT, KM § HUCOATH aKUIaXOH IIAXCUSTXOU MAIIXypH
ry3aliTa Ba MYOCUPOHHU XyJ Ha3apu UHTHKOAA AOWT. ¥ xaMuyH cappod 6a
HUTOIITAXOU OHXO MYHOCHOAT HaMy[a, 1aCTOBAPAXOU aCWIAIIOHPO ITUPOD
Ba HOACTAIIPO MHKOP MEHAMyH. Y XaKUKATPO BOKEHLOMHOHA KaOyJ JOLIT Ba
OooTHIIpO HamMena3upyPr.

Jlap TaxKMKOTH XeIl OcCOpu MaTeMaTukun bepyHit Ba papayau
OMY3MIIIM OHXOPO MaBpHAM Oappaci Kapop MeauxeM. bapowm xamium
Machajdaxou aCTPOHOMM YCYJIXOU XHUCOOOapoOpuU MaKWK JIO3UM MEOMall, TO

TaBaCCyTU OHXO OJIMMOH TaBOHAaH]I 0a HaTUYAXOW Ha3appac COXUO rapjaH.
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bo makmmodu mnmMxo TamadboT 6a caxexuu XxucoO0apopuxo 3u€aa rairt, Ku
MH 0a TAKMIJIIMXUHM JACTTOXU MAaTeMaTHUKA OBapja MEpacoHA. XaMHUH TaBp,
TanaboTu OEeMaWJIOHW aCTPOHOMHUS 0a XUCOOOAPOPUXO 3APYPHUITH BOPUJT
COXTAaHM TaxaBBYJOTH YUIAAUPO Jap WIMHM MaTeMaThKa 0Oa amajia OBap/.
bunoOap uH xap K ojauMe, KM 0a TAXKUKOTU aCTPOHOME MAIIFyJl Merapaal,
Oaposilll TOHUCTAHU MaTeMaTUuKa-apudMeTuka, ajaredpa, TPUTOHOMETPUSIU
XaMBOp Ba cpepuki-aptu acocit 6a mymop mepadt. Hamynau paBiianu ux
rybpraxo davonusatu unmuu A.bepyHin meb6oman. Jlap OGapobapu xamiu
Machajgaxou acTpoHOMA § 0a Xa/lIM MachallaxOu MaTEeMATHMKUU aMajil Ba
XapakTepy HazapUsBUAOIITA MaIIFya merapaua. Kapub Ouct puconan oiaum
cupd 6a unMu MatemMaTuki Oaxmuaa mygaada. MyToOMKM UMKOHOT HOMIYU
0ab3erd OHXOPO MEIIHUXO0/ MEKYHEM:

1. Makona ¢i uctuxpouu-i-aBrap (Qu-m-moupa OU-XaBOCCU-T- XATTHU-JI-
mynxaHin ¢uxo (Kutobd anmap myailssHCO3MM XOopaaxo gap jgoupa 6o €puu
XaTXOM IITUKACTau OH);

2. KurtoOy-n-nypap ¢ catxu-i1-kyBap (Kutodu nypaoHaxo angap xaMBOpHUHU
Kypa);

3. ®dn aHHa pabiiro-n-apad i MapoTubu-I-agan acBad MHUHpPABUMU-TT-XHH]T
dbuxo (Argap 6aprapum akugan apadxo 6ap akugan XUHAYBOH Jap Machajau
MapoTHOM a1aaxo);

4. Makona ¢i HakId XaBBOCH-II-IIAKIH-I-KUTOHh HJIOMO IOFHO aHXY
(Makosa aHgap UHTUKOJIM XaBOCH IIAKJITUPHA O0a OH Uil MaBPUAU HUE3 aCT);

5. Makona ¢ aHHA TaBO3MMHU Tay3UbU-I-MaKOJIUP JIO W10 HUXala Kapuoa
MHH aMpU-JI-XaTTaJl-uj-la3ailHi HyKpaOoH Ba JIO IOJTAKHEH (A-I-UCTUOBON
(Kuto0b angap oH, KU 3apypaTh TAKCUMM Oy3ypruxo To O€OXupin MOHAHIU Iy
XaTTu 0a XxaM Ha3AuKIIaBaHAa, KU XaHTOMH AypIIaBi 00 xaM HaMepacaH/);

6. Yamby-T-TypyKH-c-coupa (i Mabpudatu aBTOpu-A-moupa (Maymyu
Tap3XOM T'YHOTYH aHJIap MyalsTHCO3UM XOPJaXOoH IONpa);

7. Kutoby-n-apkom (Kutobu pakamxo);
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8. Taxmumy an-mycrakapp Ju TaxXxKuku MabHOU-T-MaMapp (OMona xapaaHu
acoc bapou Maxyxyiu Ma(pxyMu ry3apuiil);

9. Makona ¢u-T-TaxJIMI Ba-T-TakTUhb MU-T-Tabaud (Kutob anmap Taxjauia Ba
TaKCUMOAHIUU MYOJINIIA);

10. Kuto0 (it uctTubMOoIu JOBOUPHU-C-CYMYT JIU-UCTUXPOYU MAPOKU3ZU-TI-OYIOT
(Kuto6 anmap uctudomanm moupaxoud CamMTXO Jap MyaHsHCO3MU MapKasu
XOHAaX0);

11. Kutoby Tax3ubu-ng-akBojl ¢i TacXxuxu-I-bypy3 Ba-nm-atBoi (Kutobu
PABILIAHCO3UU CyXaH aHJap MyaiisiH KapJIaHU IMaxHO Ba Aapo030);

12. KutoOy Ttacxudu-i-MaHkyl1 MUH ai-bap3 Ba-T-Tyd (Kutobu xartoruxou
HaKJIIIy/1ak KUTOOOH Aap MaxHoO Ba Aapo30);

13. Makona ¢#a TabiimHu-1-0amagq MuHa-1-bap3 Ba-T-Tyadl (Kutob® anmap
MYaNsTHCO3MHU MIAPTX0 YUXATH MaxXHO Ba Aapo30) [10].

A3 HOMIyM ocopH MelmHuxoaArapauaa 6apmeosia, ku A.bepyHnn sike a3
MaTeMaTUKXOU OapyacTtan 3aMOHM XyJ Oymaact. bucépe a3z macroBapaxou
MAaTEMAaTUKUU OJIMM a3 XaJ/Id TO OH 3aMOH JAaCTpacuu JOHUIIXOUW MaBuyaa
dapotap Oyaaua. TabaudoTu acCTpOHOMI Ba MATEMATUKUU OJIUM J1ap KOPXOU
OJIMMOHHU acpxou OabauHa 0a TaBpH Baceb uctudoaa oypaa mymnaana. Ounu
oJIMMHU OalaHAMaKoM OymaHu § rydTaxou TOHMIIMAHIOHU COXa IIAXoJaT
Menuxana. Omumu apabu acpu XIII SkyT MeHaBucaa, KU «Xe4 3aMOHE
ouMepo 4uyH bepyHii 00 YyHMH caTXd AOHMIIXOM MaTeMaTUKi Oapxyp.
Hakapaaact». ba akumam myappuxu mamxyp AOyn ®apaun (1226-1286)
A.bepynin a3 6axpu dancadan roHOH Ba XUHI yOyp KapaaacT. bo uctudoaa
a3 «Konynu Maceynitn-u bepyHil acCTpOHOMM HAMOEHHM aACpPUMHUEHATH
AbaypaxmMoHn XO3MHA YaJBaJIxXOM aCTPOHOMHUPO TapTUO J0jaact, Ku 00
HoMHM «3uvyu CaHyapin» Mabpyd acr.

Kopxou bepynupo oauMum HaMOEHM MATEMATUK Ba AaCTPOHOMU
Mabpyd acocryzopu pacaaxoHau Maps —Hacpunaunu Tyci (1201-1274) 6a

TaBpu Baceb uctudoaa Hamymaact. Jlap acapu xanmacuu y «Pucoma angap
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YOpKyHUYau nyppa» [48], Ku 1ap TabpuXu TPUTOHOMETPHUS POJIU XAJIKYHAHAA
0o03magaact, UKTHOOCXOU 3uéa a3 ocopu bepyHupo dapo rupudraact. Hap
MaKTaOXOU MaTEMATHUKH Ba aCTpOHOMUU acpu XV, ku 00 capBapuu YJIyrOek
(1394-1449) aman mekapaana, acapxow bepyH#t MaBpuan OMy3UINM Typpa
Kapop momrTaHa. Ui xeie, KU MaTeMaTHKH HaMOEHU (popc-Toumk Yamiean
Komon#t nap makryOai 6a majgap HaBUIITAACT, «YIyrOek puconan «KoHyHu
Macovyan»-u bepyHupo maiiBacta MaBpUIU OMY3HII Ba 0aXC Kapop MeIo.».
Tabcupu ocopu bepynin nap «Pucona angap naBpa»-u Yamienu Komronin 6a
TaBpU Myppa 3xcoc Merapaan [82; ¢.93-147].

Myappux Ba Oubnuorpadu typku acpu XVII Xoun Xamuda (1609-
1657) nap sHcuknoneausiu ouceépuymingan xyn «Fcimoxu umrudoxoT HUCOATH
HOMU KMTOOXO Ba WJIMXO» O0opxo 0a ocopu bepyHit MmypoyuaT Hamyjaaacr.
Tubxu MabaIymoTn MaBuyaa ocopu bepynit nap EBpomnan acpumuéHarin HU3
MaBpuUIM Oaxpaedir Kapop AOUIT.

Owmy3umm mykammainu ocopu AOypaiixonu bepyHit a3 yymia, ocopu
MaTeMaTUKiA Ba aCTPOHOMUM § a3 puconaxon «Pucoja aHmap poOIIUKOTH
xuHai" Ba "Earopuxon 603MoHma a3 acpxou ry3amra” ku 60 3a00HH aHIIIHCH
conxou 1878-1888 won mrymaana, oro3 €pT. babaum WH TUKKATH OJTUMOHPO
nurap Tabiudotu bepynit a3 kabwimu: «Kutobe 60 HOMU aHIap MyalsTHCO3UU
Xopaaxo Jaap aoupa Ba 00 uctudomgabapum xaTxou mukacrau on», «Kurood
aHIap MyKaJguMad OMY3HUIIU CUTOPaxo», «XaMau HMKOHOTH Tap3XOou
COXTaHU CUTOpaed», «Pucosna aHmap pommMKoTH XUHAA» 0a Xy 9aid COXTaH/I.
Taxkuku puconam «KonyHum Maceynn» pgap caman XX OUKKATH TaMOMU
OJMMOHM 4axOHpo Oa xya yainbd coxT. Hatmuaxou GamacToBapaam OJIMM Jap
MH acap Jap capxXxaayd HUTAapOHMXO Ty3allTa, YaXOHW HABPO Aap TabpUXU
NIIMXOU MaTeMaTUKN Ba aCTPOHOMM KYIIIO.

Hap naBponn Urttuxonu IllypaBin kopxou 3u€n nap 4om Ba OMy3UIIN
kopxou A.bepyHnit anqoM gozaa mya. bo tama60ycu AY Y36ekucton ocopu 6-

qUJIIan OJIMM 0a YOIl pacH/I.
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Howupaun paporupun tabiaudotu bepyHin OeHUXOST Baceb MeOOIIa.
Apudmeruka, anredpa, TeoOMeTpHs, TPUTOHOMETPHUS, Ha3apusIu aaaaxo,
MachallaXxOoM aMajuy ajlokamMaHa 0a acTpoHOMHUs, UyFpodus, Teoae3us,
XapUTACO3il, XpOHOJIOTUSI Ba FAPaxo.

Hap acpxoum MHEHAW OJlaMU HCIOM apudMeThka a3 pyu aHbaHAXOU
IOHOHMEH Oa Iy KUCM 4yao Imyma Oy/: HazapusBa Ba amaii. Apudmerukau
HazapusiBia, ku 06a oH Iludarop (acpm VI TO Mmmom) acoc rysomra Oy
Machagaxoepo gap 6ap MerupudT, KU aTbOH Jap Ha3apusid agaaxo OMyxTa
MemraBaua. Ouxo gap kutooxou 7,8,9-u «MoTtumo»-u EBkmuzg (300 com kabn
a3 COJIIIIYMOPHUU MUJIOA#N) O0aéH EhTaans.

ApubdMeTukan HazapusIBUU IOHOHUEHU KAJUM YyH AUrap WIMXo 0Oa
[Mapkin acpuMmuéHaria WHTUKOA Aoda myd. Apudmerukapo map lapk 60
HOMM «XHCOOM HazapusBi» € «am-apupMernka» MemuHoxTaHa. Oug 6a
«Kutob-yT-TahxuM 1 aBOWJIM CHHOATU-T-TAaHYUM» Jap (paBK MablIyMOTH
MyKaMMaJ J10Ja, Joupu MahXxyMu aaaj MabIyMOTH OBapaaud OJIUMpO OaéH
coxteM. babau tacHudu amamx bepyHin 0a TacHHUGOTH agaaXxOoW HATypalid
Memapao3aa. Ouxopo 6a rypyxxow uydT, TOK, aydpT-aypT (amagm HaMyau
2" n>1lagamu Hamyaun 9ypT-ToK (Hamyau 2 (2x+1)), aydpT-aydpT-TOK
(mamymu 2" (2k + 1)), Tok-Tok, (Hamymu (2xk+1) (2m+1)) yymo mecosan.
Xam3aMoH, §¥ 0a TacHU(DHM agaaxou cojja, TApKuOW, amaaxou OalHMXaM
cojIa, alagxou MykaMmall, agaaxo 00 Hopacon Ba Oap3uénatia, aaaaxou 60
XaM JIYCT Ba aJaJXxoH TYHOTYHH «4OJIMO» Memapmo3an. Jlap kucMaTu aurapu
uH pucona bepynin 6a Macownum apudMeTHKaum amajaid Ba anredpa py
oBapaaact. Jlap on bepynin Tappudu amanxou apudMeTuKia 3apo-Takcum, 6a
KBaJpaT Ba KyO OapaomTaHu ajaja, a3 pelaxou KBaapaTd Ba KyOu
OapoBapmanu amaapo 0aéH HamymaacT. Jukkatu acocupo myTtadakkup 6a
ajaau uppaTcuoHanmi O6axmuaaact. Jap osHaa uH Magxympo OJIMMOHU acpu

9-10-u Ilapk am-Mexani, an-AxBasi, AOyuabpapu Xosunii, FOxano M6HM
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FOcyd, Nouu an barmomi (16,33) ucrudona nHamyma, a3 goupam agagxou
nudaropi 6epyH oMaaH/I.

BepyHit MeHaBHCal, KM pelllad paTCHOHAJIA-YYHUH MOXUSITE MeOOIIa,
k1 0a BocuTau jad3 udoma me€das; OHXOPO MHUYHUH aJaXOH T'yé, MyTIIaK
Ba KyIlloj1a HoMHuaaacT. MUCoIxou pelian paTcuoHani: 3 6apou 9 Ba 4 6apou
16.

Madxymu anredbpapo auga 6apomajna, oMM Tabpudu HOMAbIIYM Ba
Japa4axor OHPO Meauxajl. AMajaxou ajaredpaBupo mapx AoAa, al-4adp Ba
MyKOOMIapOo MabHUAOA Meco3ad. XaM3aMOH, HaBbXOM 3€pPUHHU MYOJMWIau

KBaJpaTupo, Ku Xopa3Mil HU3 OHXOPO TacHU(] HaMmyJaacTt; aap acapailil

OBapAACT:
1) ax? = bx;
Dax?=c;
3)ax = c;

4) ax? + bx = c;

5) ax? + ¢ = bx;

6) bx + ¢ = ax?;

Hap acapu xyn «EBaropuxom 603MOHAA a3 acapxoM TIy3aIlTa»
Machallal IMOXMOTPO, KM MachajaW KaJauMau XWHAA MeOoIaa oBapja,
xucobu cymman 1+ 2 + 2% + 23 + -+ 4+ 2°3-po uypo Hamyma agaau 3epuHPO
xocun Hamygaact: 184467440+3709551615 «Pucona anpgap poOIIMKOTH
XUHAI»-po bepyHin 6a Macbaman apuMETHUKUM «KOUJIAU ce Oy3ypri»
Oaxmumaact, KM oH gap acpxou muéHa nap Illapk Ba EBpona xeme Mabmyn
oya. Un koumapo § 6apou XoiaTXxou HHcCOATaH ymMymi auaa 6apomajaacrt.
«Kounmau ce Oy3ypri» € «Kouaau ceroHa» UH épTaHM HOMAbJIyM a3 TaHOCYOu
3¢pUH MeOOIIaI;

a+b=c=x arap a,b,c agaaxou MabJIyM OOIIAHI.

Bbepynn nap uH acapair 4yHUH MUCOJI Meopasl; «Arap 10 qupam nap ay

MoX 6 gupam gapomaj opajd, 8 gupaMm Aap C€ MOX YaHA JAUpaM JapoMa/l
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Meopaa. Y a3 Kougau XMHAYEH ucTudomga HamMyda, YyHHH CXeMapo TapTHO

MeIUXal;
105

2 |3

5

«bapou MmyaiissH HaMyTaHU HOMabJiyM MeHaBucaa bepyHi 5-po 6a you
XOJIA Ty3apoHuga oHpo 6a 3 Ba Oaba Oa 8 3apb 3ama agaau 120-po xocui
MekyHeM. baba 2-po 06a 10 3ap0 Hamyna, agagu 20-po maiiio MEHAMOEM.
Hartuyau 3ap0u aBBajipo 0a HaTUYaMW 3apOu AYIOM TaKCUM Kapja, agaau 6-po
XOCUJI MEKYHEM; K1 OH JJapoMaj a3 8 qupam Aap ce MoX MeOoIIal.

,_538_

2-10

bepyHir kaiin MeHaMOS, KM XUHAYXO0 UH KOWJaW ceroHapo To 0a 11
paconuaana. Ba Mo MeTaBoHEM, UH KOUIAPO Aap aCOCU TAIab0TU Machaja TO
JMIIXOX, aJaj] pacoHeM. Y HaMyHaxopo To 15 Ba 17 Gy3yprii HUIIOH 104aacT.

Macpanaxon xaHgaci (reoMeTpi) mgap Owucépe a3 TabIUdOTH
AOypaiixonn bepynin 0a Hazap mepacana. lap «Kutob anmap oro3w WiMu
CUTOpAIINHOCH» Tabpudu MahXyMXOU aCOCA OBapja Iyaa, IMapXxu OHXO 00
TapTube, KU 0apou XOHaHAA JacTpac act, 0aéH mymaact. XoJio Tabpudu
qonubu AOypaiixonn bepyHupo map opam uiMu xaHmaca (TeoMeTpusi)
MYIIOXUAa MEKYHEM, K1 § TeOMETPUSIPO YUTYyHA Tabpud T0a2aCT:

«MIH wnM pgap Oopau Oy3ypruxo Ba HUCOATH MHUKIOPHM OHXO 0Oa
SAKIUTAp, TABIMMOT OUJIM XOCHSATXOM HaBBXO Ba IIAKIXOW AapOaprupaHman
qucM. OH WM JOMpU aJdaXxopo a3 XOoJIaTh Xycyci 0a ymMyMmit oBapja Ba
ACTPOHOMUSPO a3 Memryuxo Ba ¢ap3usixo YOHUOU XAKUKAT POXHAMOWM
MeHaMos». bepyHin gap wH acapu Xyd ouad MadXxyMH YEHKYHHH Japo3i,
O6ap Ba OamaHa;m MabIyMOT Aodaact. bo Bopuico3mu UH aMan MadxyMmu
KOOPIMHATAXOM POCTKYHYATHPO Baceb HaMmyl. E(TaHM MaBKeW HyKTa aap
dazo O6a wWH Bacwila XaJUIM XyApo Tmaigo Hamya. bepyHi kumatu

XOCWJIIHAMy1au Apxumeapo Oapou agaam m = % aap acapail  KaOys
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Hamypaaact. dap 6apodapu Tabpudu MakiIxou XxaMBOpa § Tabpudu MIaKIXou
¢da30-ky0, mpusMa, HWIMHAPH POCT Ba MOWII, KOHYC, OYpHIIXOM KOHYCH
(mapaboJa, 37UIUIIC Ba rumepbosa) Kyppa Ba maHy OMCEPPYSIXOM MyHTa3aMHU
JapyHKaIgaamyaapo aap acapu HomOypaa oBapaaact. Ilapx 6a acapu
«Cdepukar-u Menenaitpo ycroau bepynin - Monu Mpox HaBuilTa, OHPO
MyKaMMaJl HamyjaacT. bepyHi MH acap Ba Mapxu OHPO Iyppa a3xya Hamyza,
OHPO Jap KOPXOM MaTeMaTHUKil Ba acCTPOHOMHM Xy Aap acapam «KoHyHu
Macbyan» uctudoia HamyaaacT.

Macpanaxou 6a reomeTpus Bodacra aap xamMau OCOpU MaTeMaTUK#A Ba
ACTPOHOMUH § MaBpUIU Ha3apu OJIMM Kapop rupudraact. Ske a3 uH acapxo
«Kurobe 00 HOMHM aHAAp MyaHsSHCO3MM XOpJaaxo Jap aoupa Ba 00
nctudoaadbapuu XxaTxou MIMKAcTau oH»MedoIiaa, ku oHpo coiu 1027 anyom
nogaact. (17,93). Jlap pucona 4op akcMoMa OMAU XOCHUSITXOM XaTXOM Kayu
BOKEHh Jap JoMpa Ba JUrap TEOpEeMaxoW 3apypi O0apou XHUCOOKYHHXOU
TPUTOHOMETPH Ba aCTpOHOMiT 0acH €dTaans.

bepyninn Teopeman I'epoHpo ouaum XUCOOKYHUM MacOXaTH CeKyHYa Oa
Apxumen HucOaT gomaact. MacoxaTu YOPKyHYau JapyHKaIIWIau JOUPApO

Jdap aCoOCH TABJIIMMOTHU OJIMMOHHU XUH/ IICIIHUXO/1 HAMYyJaacCT.

S=/p(p —a)(p — b)(p — ) (p — d)

KU JIap UH 4O

a+b+c+d
p= 5

MeOoIai.

Hap «Pucomam MyalsiHKyHHUM XOpAaxo Jap [IOUpa» MachballaXou
reOMETPUPO omja Oa CO3WII OBapAa, TEOPEMaxOW TPUTOHOMETPUPO HCOOT
HaMyjaaacT, KU OabgaH oHXopo 0Oa kutobu «KoHyHun Macwynin» BOpPUI
HamymaacT. ba macwamam mpoekcusco3uu cdepaxo gap xamBopu bepyHi
TaBayqyxy XOC 30XUp HamymaaacT. ba WH Machanaxo OJUMOHHU IOHOH MAIIIFYIT
rapJyaa, OHXOpPO TO aHA03ae OMyXTa, TAKMWIAUXMH OHXO Ba BOPHUACO3UU

AJIEMEHTXOM HaBpO Jap OHXO Basmdam Xem Inymypaaact. ap acaparr
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«Exropuxon 603MOHZA a3 acpxXoM Ty3allTa» Ce METOAM IPOEKCHACO3UH
chepaxopo map XaMBOpH TaCHU(] HaMy1aacT:

1. ITpoekcusico3uu crepeorpaduki;

2. Metoau ayioMm a3 skyM 60 oH ¢dapk MEKyHa, Ki MapKa3u MPOeKCHUs
a3 KyTO 0a STOH HyKTaWm TUpP-KU Oap Aoxua € OepyHu cdepa BOKEb acr,
MHTUKOJI JoAa MemaBad. Jap wH MaBpua AaBpaxouW KajJoHM cdepa IaKiu
XaTXOU POCT, J0Mpa, JUIMIIC, ITapadoiia Ba TUIIEpOOIapo MErupa.

3.IIpoekcusico3uu CUIUHAPHA, KU OHpOo OeBocuta Xyau bepyHit Bopuna
HamyaaacT. MoxusTu MeToa nbopaTt a3 MpOEKCUICO3UU Tapajijieiu HyKTaxou
chepa map atpodu TUP Jdap XaMBOPHUH IKBATOpUAIA € XaMBOPUU Mapasuieli
Mebommaa. Jlap uH MaBpuja gap XaMBOPH XaTXOM POCT, JIOMpPa Ba 3AJUIUIICXO
XOCHJI MeIIaBaHI.

4.ITpoekcusico3uu rio0ysipi.

Hap xutobu cetomun «Konynu Macwynit» bepyHii 6a TpUTOHOMETpPUS
MallIFyJl Tapauaa, MabIyMOTH 4OJIUOPO Jap OH Kopkapa Hamyaaact. Joup Oa
nH Mmachajna IlTomemeir map acapamn «AjaMavacTin» MyHOCHOATXOU aCOCHU
TPUTOHOMETPUPO YO [0/aacT, KU XaMaul OHXO TaBacCyTH SK Ma(XxyMH-
xopaaxo-6aén épraann. bepyninn nap 6apodapu ucrudoman UH MablIyMOT Oa
SK KaTOp JaCTOBapAXOM WIMA KOMEO Imymaact, kKM MydaccamaH OHpo Aap

KUCMATXOM aMaJIi Iapx MEeIUXEM.
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Xynocau 6001 AKyMm

3aMOHU 3UHJATUU Xap K MyTadakkKup MyaWssHKYHaHJau aapadau
TabInhoTH WIMHUHK ¥ O0a mymop MepaBaj. AOypaiixonu bepyHin gjap gaBpau
Hall'byHAMOU WJIM Ba MAJAaHUSITU MapAyMH TOYMK 3UHAArd Ba (PaboausT
HaMyjJa, XamM3aMOH 00 OCOpH rapoHOaxou JOHMUIIMAHIOHU FOHOHH!, XWUH/I,
apa6ﬁ Ba MaxaJuUld, XOpa3MUBY 3POHI OLIHOW MaKI0 Kapaa, Aap aJjoKaMaHIi
00 OHXO KOPXOU WJIMHUM XyApO O0a COMOH pacoHujaact. [lap acocu Taxjiuim
anabuétu Tabpuxuv a3 Tapadu MYappuUXOHM MWUIATXOU TYHOTYH
HaBUINTAIIyJa JaBpau TabpUXUU 3UHAATUM OJIMM MYyalsH Kapja IIyaa,
TabCUPU OMUJIXOU MaJaHu, CUECH Ba yaMbUIATH 0a OH HUIIIOH J104a mryaaacrt.
Bobacra 0a pganenxou Tabpuxii Ba JACTOBAPAXOU WIMI UyHUH XYCYCHUSITXOU
3aMOHU 3UHJIaTMU OJIMM HUIIIOH JI0JIa 11yJaacT:

1. Ocopii MagaHii Ba TabPUXUU a3 3aMOHXOU IIelll OOKHMMOHJIA Ba
HAaKIIA OH J1ap TMEeUIpaBUM OCOPU MAJAHUATH 3aMOHU 3UHJArUu AOypaltxoHuU
bepynii 00 manenxou MybTamMag COOUT ITyTaaH/I.

2. Ocopu xyHapMaHa@ map MoBapoyHHaxp Oa TaBpu Mydaccan
Oappacéi 1Iyna, TabCUPU OCOPU XYHApMAaHIOHM KHUIIBApXou mgurap Oa
Iyppara HUIIOH JOo4a IIyH.

3. Cucremaxou nempadTad UPPUTaTCHOHA Ba HAKIIM OH Aap OOBEpH
HaMyJaHU MaxajdxOoW axOJUHUIIUH Ba KHUIIT30pXO Oa TaBpU JAKUK TaXJIWJI
Kapaa ImryI.

4. JlaBpaxou 3WHAATMM HOOWFAW ACPUMHMEHATMM TOYUMK AOypalxoHU
bepynin nap acocu ocopu OeBocHMTan XyaW OJMM Ba MaBOJXOHM TabPUXUU TO
3aMOHU MO pacuja, TaxXKuK Iyaa, pabonusath oauM BobacTta 6a TabCHPOTHU
OMMIIXOU CUECH Ba MYTUMO# MyalisiH Kap/a mIy.

5. 3amonu 3uHgaruu AOypaiixoHu bepyHit gap XuUHAYCTOH (3epu
cuécatmu CyntoH Maxmynu FasznaBi) ku OexTapyH Ba Iypap3uIITapUH
Mapxuilan 340JAUETA WIMHUM § 0Oa IIymMOp MepaBaj, Iyppa TaxKUK IIyaa,
MyHOCHOATH §¥ 0a MMM XUHJ Ba OCOPH XMHAYEHM KaJuUM MyKappap Kapiaa

Iy,
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6. CapuaBumtu AOypaiixonu bepyHin 6a uiM, ananxycyc 6a MiIMXOH
pUE3ii, TPUTOHOMETPHSI, ACTPOHOMMUSI BoOAacTaruu 3ud gopaa. TamomMu ocopu
Jap UH caMmMT TabaudHaMyZaw § 0a Kaapu 3apypi TaxjIwil ILIyAa, CaxMU ¥
XaMYYyH JTOHHUIIIMAaHIU HOTAKPOPH MH COXaXOH MJIM HUIIIOH J0/a ITyI.

7. XamzamoH poau AOypaiixonn bepyHin 3a00HIOHM MaIIXyp,
reorpa¢gu OeHa3up Ba reojie3d HOTAKPOp Jap acoCH TabIU(OTH HUIMHHU ¥
MyaisiH Kapja I1y/1a, OCOpHY I'y30IITaall 1ap UH caMT ap3€¢0n rapauaaacr.

XyJjioca, TaxJiuiad 000U SKyMHM IUCCEPTATCHUSI HUIIOH MeIuxall, KU
Abypaitxon Myxamman nbnu Axman bepynun Kocum Xopasmii (08.09.973,
Koc -17.12.1048, Fa3na), HoBoOacrta a3 XaBOAUCU 3yITardupEOaHIan
MoBapoyHHaxpu acpxon X-XI Ba rupyiopud CHECHM 3aMOHA, Jap acpu Oa
HUCTWIOX, TYATYIIYyKy(#A Ba TUWIJIOWH TabPUXU TaMaJIyHU TOYMKOH XaéT Oa
cap Oypla, TaBacCyTHM OCOpPH rapoHOAaxXOBYy I'yHOTYHUaOxaalll, KM TO HUMpPY3
JUKKATH BepyHUIIMHOCOHU YaxXOHpO 0a XyJ 4aid KapaaacT Ba MaxcCycaH
ocopW pué3mall, HAaTaHXO Jap Yomeau TaMaJIyHH TOYUKOH Oajiku Jap

TabpuXu ymMymuoOamapi 6a xucod padra, Xu3sMaT ap3aHia HaMy1aacT.
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BOBU 11
ABYPAMIXOHU BEPYHI1 BA MATEMATHKA
§2.1. MaBken MaTemMaTHKka (pu€3UET) Aap ocopu AOypaiixonu bepyHii

Ui taBpe map 600u ryzamTa kaia kapaem, AOypaiixonun bepyni a3
Xya Mepocu raponbaxoe 6apou osiHAAroH 0a MepocC I'y30IITaacT, KU JAap OH
YOMIoXW JIOHMIIXOW PHUE3M MaBKeH Xoca jgopad. JloHumxoum puesin aap
cucteMau ocopu AOypaiixonu bepyHii daporupm macwagaxow apupMeTHKa
(mymopHoMa € uiIMH XHC00), anrebpa (am4abp), reoMmerpus (XaHmaca),
TPUTOHOMETPHS (UJIMH MycCasljIacoT) MEOOIIaHI.

Meroaxou wuHTerpania Ba muddepeHcuamin. oup ©O6a Meroaxou
UHTErpasiii Ba quddepeHcrnaaiupo OJUMOHU IOHOHMXO Mell a3 ApXuMes KOop
Hamyaaand. JJoup 6a uH METOJIX0 OHXO Oapou xucod HaMyJdaHU MacoXaTxo,
XaYMXo0, caTxxo (MeTOaXou capdIiaBaHaa Ba CyMMaxou HMHTerpaji), EhraHu
pacaHIaxo Ba IKCTpeMyMxo (MeToaum cekyH4yan auddepeHcuani) uctudoma
MeHamyaaHa. MH wmetonxo pap osHaa gap Ilapku acpumuénarin Oa
napavyaxou uHkuiodu xyn pacunana. A3 acpu IX cap kapga, MaTeMaTHUKXO
(6apomapon) banu Myco, Mouu Koppa Ba Habepam onxo MoOHu CuHOH,
XxaM3aMOH HOHM XaiicaM 00 poxu Tabuii 0ab3e HOMABIYMXOPO OILIKOP
HaMyJia, 6ab3e HATUYAXOW HaBpo Oa JacT oBapAaH.

Ouoauétn wiaMuu bepyHit 6apou poxaH03@ HaMyJaHU II0Xad HaB
TAaXKUKOTH TaxJIWJId MMKOHUSITXOU HaBpo Oa Byuya oBapa. Onxo Oa
MHKHAIIO(U TacaBBYPOT oM Oa XOCUSITXOU YMYMUH MyBO(HUKATH OaifHU Ty Ba
3u€na Typyxu Oy3ypruxo, Ku OHXO Jap OsHaa 0a ske a3 MahXxyMxXOu acoCuu
MaTeMaTuka — (PyHKCHSI OBapaa paCOHMUIAH/, ACOC I'y30LITAH/.

PaBuiu bepyHupo gap uH camMT O6apow OMY3HUIINA MYBODHUKATXO —
BoOacTtarnxou (PyHKCHOHAJIA — OCOPU BABUJIOHXOU KaJuMa, IOHOHMXO Ba
XUHIYXO Ba MHIYHUH KOpXou OaaHyoMpaconuaau omumonu Illapku Hazmuk
Ba Mué€na 3amuHary3op oyagana. I ocopu matematukuu To 3aMOHM bepyHii
pacuma, ubopaT a3 TacaBBYpOT OWJM MYBOGUKATH OailHU Ay Typyxu

Oy3ypruxo, ku 60 nad3, rpadukn Ba yaaBaji oBapja Inymaana, nobopat Oy.
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bepynii map dapkusT 60 OHXO XaMan HAaMYAXOU MYBO(MDHKATXOPO a3 X0IaTXOHU
xycycii 0a ymymii oBapa. Hap xwutobu III-u «Konynu Maceyain» uH
ndogaco3n map KOWITAXOW HMHTEPHOIMPOHUU XATTA Ba KBAJpaTid TadaccyM
épraana. bepynin nH Koumaxopo 6apon MypaTTaOCO3MU YaABAIXOU CHHYCXO
Ba TaHreHcXo wuctudoma Hamymaact. Haxyctpo «kowpga» Ba JIyIOMpPO
«aHHUKCO3WH KOUJIa» HOMI'Y30pH KapaaacrT.

Apudmernkan amamin (IlymopHomam xopOypmi). /[dap 0600u
apudMeTukan amaian, Adypaiixonu bepynin amanxou 6a Kkop OypaaHu agaaxo
Ba Tabpudu OHXOPO OO HOMXOHU «3apO», KKUCMAT» (KTAKCHM)»), «TAMBUJI Ba
Taywaup» (6a kBaJapaTtbapaopii Ba a3 pemadapopi), «Maxpadyy, «TagHUCH
(«<xaM9UMHC KapJaH Ba € MOHaH] KapjaaH») Ba railpapo ngap «Kuro0-yt-
Tahxum»-u xya [23] maBpuau Oappaci Kapop JA07aacT, KU XoJio 0eBocuta 6a
MaTHH OH MypPOYHAT MEKYHEM.

3ap6 unct? - IH MabHOU OHPO JOpall, KM SIK agapo 4aHAOOp aurap
HamyaaH acT. Hamynam § Oomrag, 4op anmap maH4. Arap XOXH 4HOPpPO
MaHy0op KyH, KM ajiajad OMCT XOCWI rapiajl Ba XOXd arap maHypo 4op 0op
KYH, TO KU aJlaau OMCT XOCWII 11aBaj. 3epo-K MabHUM § OH acCT, KM 4YOp MaHY
60p € many yop 60p [24].

Kucmar guct? -Kucmat 6epyH oBapaH 0axpu sIKii aCT a3 OH YM3X0, K1
KUCMAT XaMeKyHi. Ba HaMmyJan § OH acT, KM CHIO MaHYPO XOXH, KU O6ap xadt
OybOaxiiii, OHpO AMpaM HOM KyH Ba UHpPO MapayMm. Ba xuccatu Mapje a3 oH
MmaHy JupaM OoIag Ba HHPO «KUCM» XOHAH[ Ba HU3 «4y3B» XOHAH]I Ba OHPO,
KU xaMmeOaxIii, «MakCymM» XOHAH/ Ba OH KU Oap ¥ Oaxmmim MakCyMyH-ajlaux.
Hap wH MaBpug 6051 ryQT, KU arap % = ¢ 6omana, bepyHin TakcumIiaBasaa a-
pO «aupaM» Ba TaKCMMKyHaHAa b-po «Mapaym» Ba XOCHIIM TaKCHM C-PO
CKACM» € «qy3B» HOMUIaacT [24].

TamBun Ba Tauysup 49uCT? -TamBWiI MOJI KapjaaH OyBal. 3epo-K 4YyH
aJgaapo aHap MHUCIM Yy 3aHH, OH-Y T'UpA O41, ypO «MOJD» XOHaHI, XaM4yH

xadT, K-angap xadT 3aHA, YUXWIY HYX THUPA 057 Ba MH Moy xadt act. Ba
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aMMO Tay3up OH acT, KU YyH MOJI JOHW Ba XOXi, KM OUJIOHU OH ajaal, KU a3 y
oMajJaacT, UyH aHaap XemTaH 3ap0 KapAaHa Ba OH aJaJpo «dYa3p» XOHAH],
yyHe XadT Map YuXwIy Hyxpo. Ba ga3p acn 6yBaj, 3epo Ku nmaxjayu mypabodab
ga3pu MoJ1 OyBaJl Ba acjiiv Baid, KU a3 § XOCT.

Maxpay gnct? -Maxpaq nopaxou sikit AypycT acT a3 opaxou Kacp, K1
0an-y maHcy0 kyHir. Ba kacp xamema xyparap 0yBajg a3 maxpad. UyH ce map
CesIKpO, KM CesIK Iopae acT a3 AypycT, arap ypo ce mopa kapaa gopia. Ba xam
YyHOH JIy CesIK Iy IMmopa acT a3 OH Mopaxo, K1 AypycT Oa ay ce mopa OyBasa. Ba
XaMYYHHH 4Yaxop Map 4axOpsKpo Ba TaHY MaH4Ysikpo. Ba maxpay xamerna
KaMTapuH ajgaje Ooman, KA oH Kacp a3 y OepyH osa. HaObunin ku a1y map
Jaxpo xXaM IaH4sgk OyBaj. Ba ce map moH3gaxpo maH4sKk OyBaj, BaJCKUH
OUCEpTapUHPO XaJ HECT Ba KaMTapuHpo Xaja act. Ilac on uim 6a xan acrt, §
aBJoTap acT 0a JOIITaH.

Hap un maBpuja 6apou éhraHn Maxpaqu yMyMUun Kacpxo AOypaitxoHu
bepynin Tap3u 3ap0 kapaaHu cypaTu 0a cypaT Ba Maxpay 0a Maxpadpo
ncrudona Oypmaact, Ku To acpu XV pouy Oya. MyaiissH kKapaaHU Maxpayu
YyMyMHUU Kacpxopo 00 Tap3u €praHu XypATapuUH TAKCUMIIIABaHJAauW Maxpaq
O6o0pu aBBaJl JOHUIIMAHIU qurapu Gopc-rounk Fuécupnuu Yamieau Komoni
(1380, Komon-1429, Camapkan) gap conu 1427 6aén kapaaact [25].

Tauynauc anct? -MH oH acT, KU AypycCT Ba IIMKACTA JOPHA a3 Maxpade, OH
rox, OH JIypycTxopo 0a Maxpay 3ap0 KyHH Ba OH 4i TUPJ o1 Oa Kacp

ouad3om, To yymiia a3 Sk yuHC rapaaHa. Ba Hamymam ce mypycT Ba 00 OH

3
JaxOpsIKid Ba HUXOJAHU § ce OyBaj Ba SIKA 3epy yaxop 3€pu SIKi < 1 > Yyu
4

Ta4gHHUC XOXEM Kapi, Maxpaypo Oa ce 3ap0 KyHeM, TO AyBO3/ax IaBaj Ba
Kacp O0ap Bait puzoem, ce3dax IaBaj Ba 36py OH YaXO0p HUXEM, ShbHE UH Ce3ax,
yaxopsKk acT. Ba HU3 uyH kacpxou MyxTanud OOINaH, Yyymiia KapJaHU OH
TagHKUC OyBaj, XaMUyH 1y XaTsIk Ba ce maH4ysiK. UyH qymia XOXeM KapiaH,

Maxpay 0a 3apb KyHeM, sibHE XadT aHmap MaH4, TO CHUIO MaHY IIaBaj. Ba uH
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Maxpadd xap Ay yymia act. Ba ny xadtsak a3 on OyBaa. Ba ce maHusk Oucry
sk OyBasz. Ba qymiau oH cuto sk a3 curo nmaH4. Ba a3 un gymian gy xadTsk 060
ce MaHYsK OyBaj a3 K YMHC Kapja. Ba HU3 4yH Kycypu IIacTroHi OyBaj, OH
KM MYHAYYUMOH Oa KOp AOpaHi, YyH JAKUKAIO COHMS Ba MOHAHIU OH, arap
Ta4HUC XOXEM KapAaH, 3a0apTapuH MapTadapo aap mact 3ap0 KyHEM Ba OH-U
rupna osif, 6ap oH 6usadzoem, ku 3ab6apu ycT. Ba Hu3 6a mact 3ap0 KyHeM Ba
06ap oH ad3yH KyHEM, K1 3epH YCT Ba XaMUyHUH XaMeKyHeM, TO 0a 3epTapuH
Maptaba pacem. Ilac on xama a3 yuHcu oH MapTabau 3epuH Iryaa 6omana. Ba
HaMyJad y C€ JaKUKAI0 Yaxop COHUSI0 MaH4Y cojiuca. YyH TaqyHUC XOXeM
KapJaH, ce JaKuKa Jap IIacT 3aHEeM, caay XalllToJ COHMS rapaaj Ba 0ap oH
yaxop coHMs ad30eM Ba yymsia Oa IIAcT 3aHeM, €371aX Xa30py YUXHII COJIHCa
OyBana. Ba Oap oH maHy conuca Ousih3oeM, ayyMiiau oH €37aX Xa30py YUXHITY
MaHY cojIMca rapjaji Ba MH YyMJIal OH XaMma acT coJjiuca kapzaa [22].

Hap uH 4o Tap3u 06a Maxpayud yMyMi OBapAaHuU KacpW IIACTid a3
Tapadu AOypaiixoHu bepyHir HUIIIOH JoAa IITy1aacT, KM MUCOJIAI YYHUH acCT:

031+04H+05111_3+ 4 + 5 _3602+4‘60+5
60 602 603 603
Maprabaxou Tabui kamoMaHA? -Xap rox Ku skl OMHUX# Ba ypo Oa

ajajie nap3aHil, Ba OH 4il TUPJ OS], XaM Oap OH ajaj Ou3aHil Ba maiBacra
YyHUH KyH#, alagxoe 0a 9ol osi] MyTaHOCUO HaXyCTUHPO a3 OH a3 Iacu SIKM,
«4ya3p» XOHAH]J Ba AYBBYM MOJ Ba CaBByM Kab0d Ba 4yaxOpyM MOJIM MOJI Ba
MaHYyM MOJIM Kab0 Ba mamyM KabOu kab0. Ba Ookit 0ap uH xkuéc paBan. Ba
HHUCOATH SIKA xamenia 0a 4a3p, uyH HUcOaTu yasp Oomiag 60a mon. Ba uyH
HucOaTH Mo O0a kab0. Ba uyH Hucbatu kabd 6a Monu moi. Ba uyH HucObaTu
MOJIM MOJI O0a Mol Kab0. Ba uyH HucOatu Moiu kabd Oa kabbu kabO. Ba

MUCOJIM UH Oa Ay TyHa acT a3 ajaaaxo. Ski a3 3ap6 6a a1y omanaact. Ba sikit a3

3ap0b Oa ce [24].

Howmxou

Maptabaxou ©Oa YOI | KA aszp o1 ab0 old | OoJIu | andu
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OMaJJaHU OH MOJT Kap0 | KanO

3apb Oa gy Ba

HUCOATU HUM 6 2 4

3apb 0a ce Ba
HUCOATH SIK 7 1 42 29

bosa rydT, ku gap Tabpuxu pUE3UETU OJIAMHU UCIOMU aCpUMHUEHATTH
pemay maifs (HoMabiayM, x) (vVx)-po «4aszpy», KBagpaTH HOMabIyMpo (x2)-po
«MOJ», Kyon HoMabiayM (x3)-po «xabb», qapadan 4opymu HoMabayM (x*)-po
«MOJIM MOJI», Japayad IMaH4yMH HOMAbIyM (x°)-po «Moiu Kabb», Japavau
IamyMud HOMabiyM (x°)-po «xanbu Kabn0» MEHOMMAAHA, KU a3 Tapadu

AOypaiixonu bepynn gap yagsaiau ¢paBk MHbUKOC EdTaacr.

§2.2. Macrpanmaxou Ha3apusau aaaxo Ba anredbpa gap ocopu
AOypaitxonn bepyHit

AOypatixonn bepyHi map sike a3 moxacapxosill «a3 acpXou Ty3allTa
uH Enropunm monmarop» («Ocop —yn-00KMS MHH al-KypyHH XOJIHS»)
[22;23;24] macbhanau puésuepo a3 0axiid HazapusaH agajixo MaBpUIU Oappaci
Kapop J04aacT, KU Aap 4oJau WIM 00 HOMHU «Machajad IMIOXMOJ» MalIXyp
rapaugaact. bunodbap MablyMOTH aHAyXTaW y, TUOKW PUBOSITU OOCTOHUU
XUHYBOH, XHUpAaAMaHAd HUXTUPOBKOPU IIIOXMOT a3 IIOJIIOXH OHBAKTHU
XUHIYCTOH 0a MBa3W UXTHUPOU OO3MM YOIUOAI SIK MUKIOP TaHIyM JapXOCT
Kap/aacT, KU MIapTU OH YyHWH acT. /lap XOoHauau SIKyMH TaxTal HIOXMOT 1
JIOHA TaHJIyM, Jap XOHadyau JayloM — 2-JI0Ha, Jap XOHadyau ceroM — 4-10Ha, aap
XOHAauYau 4YaxopyM — 8-I0HA, OaJ-UH TapUK Jap Xap XOoHauau OsHAA TO
XoHauau 64, Ku MUKJIOPH YMYMHUU XOHA4YaXxOW TaxTau IMIOXMOT acT, MUKIOPHU
JOHAXOU TaHAYMpPO 2 MapoTuOa ad3yH HUIIIOH godaact [7].

Hap uH Macbhaian yoiaub Ba O0a Hazap coja, AKe a3 Machbalaxou pUE3i

a3 0axImyM «Ha3apusd aaaaxo», KU HMPy3 Jdap MYyacCHCaxOM TaXCHUJIOTH
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MHUEHAM YyMyM#l 00 HOMH «IIPOTpeccHsiu reomeTpm» («mempadTu xaHgacn»)
TaBJIMM J10/1a MEIIaBa, MaBPUIU XaJl KAPOP METUpPa/I.

[aptu mackanapo 60 uctudoma a3z paM3ue€TH MyOCUPU PUE3HA UyHUH
HaBHUINTAH MyMKHH acT. A30acku gap xap XOHayau IIIOXMOT ajaau 2 00
JapXxocTu Ay Oapobap 3uém KapAaaH TaKpop MemaBal, MO 00s MUKIOPHU
TaHAYMH JapXOCTIIyapo a3 XOHAa4YaW SKyM TO IIACcTy 4axopym 0o amaau 2
ndoaa cozem.

bo nasappomtu ¢opmynan a’ = 1, sbHe AWIXOX agaj Aap Japadau
cudp (0) 6a 1 6apobap acr, 1-po 6a Bocutau 2 uyHuH meHasucem 1 = 2°

XaMUH TapuK, Iporpeccusiu reomeTpin (mempadT XaHAAChH)-U
3epUHPO XOCUJ MEKYHEM:

20421+ 22 423 4 2% ... 263

Mo uynuH nempadTu xaHgacupo 6a OCOHA Xaj MEKyHeM, KM UyHHH
acr:

18 446 744 073 709 551 615

AmMoO yonub oH acT, ku AOypaiixoHu bepyHit OHpO JTaKWK XaMUH Xell
xXocuJ1 kapaaacrt [154; ¢.46-47].

Nu aman 60 3a00HM UMPY3UM MaTeMAaTUKA YYHUH XOHJa MEIIaBa/l:
XAKJIaX KBUHTWUIMOHY 4Yaxop cajy YUXWIYy IIall KBaJPpWUIMOHY XadTcamay
YUXUIY 4axop TPUUIMOHY xadToay ce MUWIHapay xadrcaay HyX MUIIMOHY
naHycaay NaHqoXy K Xa30py LIaIicaay HaHqoxy SK.

Aobypatixonn bepynin map acapu xya «HaBumrop aHmap poOUIUKOTH
xuHam» («Maxkoma ¢ pommkoTu-1-Xuaa) [81; ¢.148-167], ke a3 machaiaxou
apupMeTukupo 60 HOMM «koumaum ce mMuxkaop» map lapku acpumuéHari
MabMyll Oya, MaBpuau Oappaci kapop momaact. bosa rydrt, ku «kougan ce
MUKIOP» a3 AapeéPpTh MUKIOPH HOMABIYMU X a3 TAHOCYOM aJaIXOW MablIyM
06aa-uH TapTO BoOACTA acCT:

a:b=c:x

Jlap cypaTu MabJIyM OyaaHu a, b, ¢
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XamuH TaBp, AOypaiixonn bepyHi TaB3ex Memuxal, KM TaTOUKU HH
Kouga 00 HOMHU «Tpail pammka» («I0pou ce 4oi») map OalHM XUHAYXO Ui
ryHa KopbacT Merapau.

AOypaiixonn bepyHii amaaxoud TYHOTYHU XUHIYBOHPO 00 HOMXOU
XUHJMAIIIOH YYHHH O0a€H MEKyHaJd: «caHKaimuTa» (WIoBa KapjaH) Oapou
IIAKIIXOM CEKyHuar#d, «CaHKajJuTa caHKajauTa» (MIoBa KapJaHU HIIOBaXO)
Oapou IIAKIXOM MaxpyTi Ba raiipa [56]. ¥ Machamaxou apudMeTUKa Hazapi
Ba aMaiupo mydaccanTrap gap ke a3 moxacapxosi «Kutoo-yr-radhxum am
aBOWJIM caHoaT-UT-TaHyuM» («Kutobu anmap3 Oapoud OFO3M WIMHU
cutopamurHochy) [23], maBpuau Oappaci Kapop A04aacT.

Hap nuccepratcusi MO OellITap a3 HAIIpU TOYUKUU KUTOOU Ma3Kyp, Ha
TapyymMan TOYUKMU OH HCTHdoma mebapeM. 3epo §¥ MH KUTOOM EaIryaapo
XyJain 6a 3a00HU TOYMKH HU3 HaBHUITAaacT [22].

bosin rydT, KU WIMH «IIIyMOpPHOMa»-po HUETOHU MO a3 MCTUIIOXU
IOHOHUHM KaJUM «apudmeTuka» («dpbuntiki») O6eBocuTa 1a MIAKJIM aHJaKe
Taxpudirygaam 060 HOMHM «apUTMOTHKYC» KaOyl kapaa, 0a MoHaHAU
JOHUIIIMAHOHU 3aMOHM aHTUKA Ba AJUIMHUCTHA OHPO 0a apudMeTruKau Ha3api
Ba apudMeTHKau amali qya0 Kapaaana. AOypaitxonu bepyHin HU3 UH UIIMPO
00 TaMOMHU HO3YKHMXOU XOCHU 3aMOHM XyJall OUCEP aMMKy HAKUK TaxXJIWj
Kapaa gap 6o6u ayromu moxacapail « Kuroo-yr-tahxuM I aBOWIN CHHOATH-
T-TaHaum» («Kutobu anmap3 O6apou OF03M WIMHM CUTOPALIMHOCH») UYHUH
HUTOINTAACT, KM YaH]1 0aXIIIM OHPO aifHaH 3UKP XOXEM Kapl.

Kabn a3 xama § 3apypaTy axaMMUSITH WIMH apudMeTHka
(mymopHOMapo)-po 00 HazapIOIITH MaxJyXOW Ha3api Ba aMallid OH, KU
OUIyHU NOHUCTAHU OH TaXKUKHU XaHmaca (reoMeTpusi), HydyM (aCTpOHOMMSI)
Ba ajbaTTa aimgadp (anredpa) Ba O0a Hazapu MO TAMOMU YIIYMH AKJIMBY HaKJIA
MMKOHHOIA3Up acT, 4YyHUH TaBcud wMeauxaa: «bapou oH ku madxymu
XaHJaca Ba Xocca aHaap HyqyM oucép 6a kop 6apana, 60saku agaxopo cudat

KyHeM» [22].
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XaMuH TaBp, y aBBajl 0a TaBCcU(U YMTYHATUM agaaxo napaoxra, sk (1)-
PO OFO3H aJIaJX0 JOHUCTA, OHPO YYHUH Tabpud kapmaact: «Ski uncr? — uH
HCTUJIOX MabHOU OHPO JIOpaj, KM AroHar#n 6a y MyisiH rapaan 6aba § Ho3aaa
aBaji. XaMau UH 0ap OH MIaxoaaT Meauxas, Ku OMcép Ba KaMm Hamasupaj uH
YyHWH a3 XOJIM Xell 3ap0y KUCMAT HarapjajJ XaM4yH KyBBau aJaJxo Ba
XOCHUSTXOM OH Merapial. XaM3aMOH XOJIU SIKil aHJap OH YW3X0, KU IIyMypaa
maBaJi, 0aja-y xapuaH/ sITOHATMK y Ha 0a XaKUKaT OoIajl, BaJeKMH HUXOJaHU
MapayMOH sIK 00 aurap (HU3 XaMuyHOH acT). Ba WH sikit ucTogaact MUEHN OH
aJlaxo, K1 a3 MOHaHJ1au § TUpJ os11 6a gymiia 1IyJaH Ba MUEHU OH MOPaxo, K1
a3 y kamTapanja. Ba uH ucroganu § MU€HHM 31110H a3 6Gaxpu OH acT, KU § UyH
MHUEHAU MYBTAAUII POCT acT. Arap ypo 6a MUCIU Xell 3aHi, € 6ap MUCIH Xelll
KMCMAT KYH# XaM sk Oomran. Ba gurap agaaxo, Ku a3 y OemaHa, xap rax Ku
SIIOHPO 3apb KyHA-OMad305H1 Ba KUCMAT KyHA-OMKoxaHI. Ba aMmmo a43oxo,
KU a3 § KaMTapaH]I, Xap rox K1 3ap0d KyHH-OMKOXaHJ Ba rax KUCMaT KYyHW-
ouad3osHa. Ba skin 6a MuéHm 31110H O6ap x0Ju xemr acT» [23].

AOypatixonn bepyHii xamM4yyH pUE3UIOHM Bap3uga 00 Tadakkypu
pUE3UU XEIIl SIKPO XaM a3 YUXaTH PUE3N Ba XaM a3 YMXaTu CUTOpaLIUHOCH Oa
0axImxo TakCUM KapaaacT: «SIki ui ryHa mmopa xameliaBaj Ba 60 yaHa mopa?
-AMMO SIKMU XaKUK@A Mopa HaMmellaBajl, KU arap mopa InaBaj, ki HaOyBas,
0as-k oH nopaxo OyBaja. BajekuH uH nmopa mryaaH 6a1-oH siki ydral, KA K
HHUXAH]I MapAyMOH nMaiMygaHpo € 0a Ba3H, € 0a kau, € 6a 3apb, € 0a Takaupu
BaxMy aHjella. Ba vH MyHaqqYuMOH UH SIKUPO, KU lapada acT, aHjap caHOaTu
Xemr 0a IIacT mopa KapAaHa OOpHUKTAp a3 Japavyaxo Ba OHPO «TAKUKa» HOM
KapaaHa. Ba xaMuyHOH ogaTu MapayMoH 6ap uH padT, To aupamMpo 0a macT
a3 KapJaaHa Ba repuOxopo 0a macT amup. Ba oH rox xap gakukapo 0a
IACT COHUS KapAaHI, s’bHE AyBBYM OOp Ba COHUsIpo ©Oa mact conuca. Ba
conucapo Oa mact pobua. Ba Oap mH ku€c OH-4 a3 mac acT, a3 XaBOMHC Ba
CaBOJIMC Ba CAaBOOEH Ba CABOMHMH Ba TABOCEH Ba aBOIIHUP...» [24].

Hap uH 4o AbOypaiixonu bepyHit acian 6a TAKCUMOTU CUTOPAIITUHOCUU

amagu sk (1) mapmoxTa oHpo 0a JakWKAK COHHUSXO TacHH( KapaaacT. bos
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rypT, Kd YyHHH XUCOO OO HOMHM XMCOOM IIIACTA XaHy3 Jap 3aMOHU
bobOymucrorn Kagum MabiayMm Oya, KM CUTOPAIIMHOCOH Ba MYyXaHIUCOHU OH
3aMOH Baceb wHcTudOIa Kapaa Jap acocd OH 3u4Yxo (4aaBalixo)-u
CUTOpPAIIMHOCA Ba XaHaacih TapTubd goma Oymana. TakcumOanguu
AOypaiixonn bepyHnit nap uH MaBpu 6ap acocu 3a00HU apadi OaéH 1IyaacT,
KH OHPO JOHHUIIMAHIOHU Mabpypu Tabpuxu MaTeMaTuka bopuc AdpamoBuu
Pozendenn Ba I'anoitboit Codupos map mapxu «Kuto0-yr-radxum a1 aBousIu
CHHOATHU-T-TaHYUM» [25]., HHMIIOH modaaHA, KM MO OO0 aHJakKe Imapxu
nmyppaTapy OH 3UKP XOXeM Kapl.

IMaiimomasuu agagu 60 map cucremaum macti a3 360 mapava OymaHu

1 _ 1 _
JIoUpa XOCHII Ba HOMH KaCpXOH —— = 6071 (maxuka), proie 6072 (conus),
e 607> (comauca), " 60~ (pobwua), — 607> (xaBOMHUC), e 60

Y L — 608 L —60°
(comuca), 607—60 (cobua), e 60~° (caBOMUH), e 60~ (TaBOCED),

1
6010

=60719 (aBommp) a3 BoOXkKaxoum apabuM XOCH WIMXOM ACPUMHEHATUU

ojlaMM ucioM rupudra mygaact. bosn rydr, Ku «coHus» a3 Kalumau
«ucHaHyH» (02l), ssbHE «ay» (2); «Coauca» a3 KaJauMmau «cajmocaTym» (43),
sabHe «ce» (3); «pobua» a3 «apbabaTym» (4=)), sbHE «4axop» (4); «XaBOMUCH
a3 «xamcaTyH» (ied), spHE «maH4yy (5); «comuca» a3 «CUTTATyH» (4iw), sihbHE
«anm (6); «cobua» a3 «cabbaTyH» (4=w), sspHE «xadT» (7); «CABOMHH» a3
«CaMOHMATYH» (4lew), sbHE «xamT» (8); «TaBOCEB» a3 «TUCHYH» (p), ABHE
«Hyx» (9) Ba «aBomMp» a3 KaluMau «balapatyn» (s_ée), ssbHe «maax» (10)
rupudTa 1ryaaacr.

Hap acapu Hompadtau xyn AOypaiixoHu bepyHii «amaa»-po 4yHUH
Tabpud goaaact: «Anan uyuct? — Mu 6a MabHOM OH acCT, KU SIKMXO YaM’b Kapaa
IIyJ1aacT Ba a3 UH Py SKUPO Ayp HaMmyaaaHzd, rydpTadH 6a MaBpui acT, KU KU
aJaa HeCT, YyHKU 4yymja Iyjaa HameraBoHan [25]. babman y 6a TacHudu
allaaxo TMapaoXTa MHUCIU 3aMOHM MO ajaaaxopo aydrt (2n), tox (2n+ 1),

Tabuii, Mypakka® Ba ralipa HOMHIA, Xap SKE€ a3 OHXOPO Tabpud IT0maacT.
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Hyxtan qonub oH acT, ku § amaaxopo O0a TacHUMOTH 3epuH: 9yPpT-ayPT,
qypTy TOK, TOKY TOK HU3 MabHUIOJ] KapaaacT. [Jap Xxoye, ku UMpy3 map
MyacCUCaxou TaxXCHUIOTH MUEHAU YMYMA agaaxou aydTy aydT, TOKY TOK Ba €
qy(pTy TOK TaJapuc Kapja HaMellaBaHJ Ba O0apou XOHAHJArOH OO OH XaMOH
MabHOU 9yPT (2n) € TOK (2n + 1) uktudo MekyHaHa. Xo0Jio 6apou MabHUI0IU
AOypaiixonn bepynii kabman wanm Tawspudu ypo a3z acapam «Kutob-yT-
TapXUM JIM aBOWIM CHHOATH-T-TAHYUM» Eapac MellaBeM, KU YyHHHAH]I:
«Apanxou Tabun kagoMxosHA? - OHaHA, KM UOTHAO0 a3 sSIKi KYHaH]I Ba 3UEIaT
SIK-SIK XaMeKyHaH uyH: 1,2,3,4,5 - Ba HU3 OHPO «aJaAX0u MYTaBOJI» XOHAH/I,
ail K a3 macu gurap. 3aB4 uucT? -3aBy uydT OyBaja Ba UH OH ajaj acT, Ku O6a
7y IOpa MOHAHJIau SIKAWrap, TaBOH KapjaH, ail 1y HuMm. Ba aBBanu qydTxo
JIy acT Ba 3aBYXou MyTaBoji: 2,4, 6, 8, 10. ®apa uuct? -Papa Tok OyBajg Ba
MH OH acT, K1 0a Ay HUM HAaTaBOH KapJlaH TO IIMKacTa 00 Bail €1 HAKyH# Ba
aBBaJIM TOKXO ce acT Ba dapaxou myraBomm: 3, 5, 7, 9, 11. 3aBy-y3-3aBy
KaJioM act? - IH OH acT, k1 0a Iy HUM I1aBaJl BA HUMau § 0a Iy HUM II1aBa/l
Ba XaMUyHUH XaMellla To 0a sIKi pacaj] 4yH XaIliT. 3aB4-yi-papa KaJaom acT? -
WNH on act, ku sk 60op 6a gy HUM maBaay Oac. Ba 0a sxi Hapacaa 4yH aax.
3aBy-y3-3aBuM Ba-1 dapa kagoM act? - MH oH acT, ku 6a Ay HUM OeIn a3 sk
Oop maBaj Ba 0a ki Hapacaj uyH ayBosaax. @apa-yia-dapa kagom act? - Ua
OH acT, KU ypo axaae ¢apa oumymypan dhapa 6op, 4yH HYX, KM ypo ce Oa ce
o0op Oumymypan. Ba uyH moH3max, Ku maH4u ypo 6a ce 6op oumymypaza. Ba
ceu ypo 0a maHy 6op Ourmymypaa. Agaau aBBajl kajaom act? - UH oH act, ku
ypo 4y3 sAKi Hallymypal Ba ypo xed mopa HaOyBaJ, Marap OH-K XaMHOMH ¥
OyBaa. UyH maH4, KU Xe4 aJajJ ypo HallyMypaa Ba SIKM ypo maHy Oop
oumymypana. Ba un sxin ypo nma”gsk OyBaja a3 HOMU § oBapja. Ba xedq 4y3B
Hajopal, 4y3 MaH4ysik. Ba xapT HU3 XaMUyHOH acT, KU SIKA ypo Ouirymypas Ba
ypo xadTsk O6o011aa XaMHOM Ba 4y3 xadTIK Hajgopal. Aaau Mypakkad qucT?
- Wn act, xu ypo ay anan, € Oewmrap ounrymypana. Ba ypo nmopaxo OyBaj qy3

6a xamHoM. YUyH mami, Ku sk ypo 6a mam 6op Oumrymypaa Ba IIAILISKA §
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6omana. Ba ny ypo 6a ce 60p Oumrymypan Ba cesikin y 6omran. Ba cein §po 0a oy
O0op Oumrymypaja Ba HUMau y Oomaa. Agaau mycatTax (xamBop — X.P.) kagom
act? - OH acT, K1 a3 oy agan 6a 4oil osif, KU sKe YaHJ Oop aurap KyHud, arap
Kapay ajmaj SKIUrappo pocT OoImaHa, WH MycaTTax, KM a3 OH THpPHA O,
Mypab6asb (kBaapat — X.P.) 6oman Ba ske a3 uH Ay ajaaja ypo 4azp Oormar,
XaMUyH ce, K1 ce 00p KyHi1, Hyx maBaa. MH Hyx Mypa0bbab Oo11ajg Ba ce qa3pu
§ 6oman. Ba arap Mmu€éHu oH a1y amaj sike dasma OyBad, OH-4 TUPJ O, YpoO
«Falpim» XOHAH[I, YyH yBO3/aX, KU a3 ce 051, 4axop O0op kapaa. Ba muénu ce
Ba yaxop ske ¢aszna act. Ba-rap muénu o ay agan ¢gasna 6emr a3 sk Oomras,
¥po «MyCTaTWI» XOHAH[I, YyH JyBO3/aX, arap a3 Ay Inam O0op Kapaa osia, Ku
MUEHU Ay Ba ai 60p Kapja osiJ, Ki MUEHM 1y Ba mail (asna Oemrap act a3
ski. Ba uH nyBo3dax a3 K Cy Fallpid acT Ba a3 aurap cy mycraTuil. Amaau
MyTaMMUM KajoM act? - UyH ya3pu mypabbab yang Oop uyazpu Mypabbai
KYyH#l, OH-4 TUPJ O5]1, YpO MyTAMMHUM XOHAH/I, IbHE TAMOMKYHAH/1a. 3€pO-K a3
OH Iy Mypabbab 60 Ay Tyn MyTaMMUM MypaOOau HaB IaBaji, KM 4a3pu y
yymiIam Iy 4ya3pu OH Oy Mypabb6ab OyBan. Ba Hamymaum y sik mypabOabpo
ya3pu Ay Ba aurap Mypadoabpo yaspum ce. Arap aypo ce Oop KyHH, Iall
OyBana. Ba un mytamMMuM act. 3epo KM gymiau 4axopy Hyx 00 gy Oop miar,
oucry many OyBaa. Ba uH mypab6aect, ya3pu ¥ maHy. AJaaxoud MyIlITapak
kagoMaHa? - Mymrapak oH Oomaja, KA ajajie 3IIOHPO OUIlyMypajl 4yH
MOH3/1aX Ba OWCTY IaHY, Ba Cid, KM MMaHY 31I0HpO Oumymypan. Ilac xam6o3uun
3II0H 0aJI-OH 4y3B acT, KM XaMHOMM I1aHY acT, ail maH4YsdK. Ba xap ske maH4sak
nopad. Ba maHysku xap sike a3 31I0H O0a 4o ajaau TaMOM KOp KyHaJ Ba OH
HucOaT 0a yoit mopan. HaOwH#, KM MaHYSK IMOH3aX HA3IMKU MaHYSIKH OUCTY
MaHY XaMYyHOH OOIllaj, YyH ITOH3[axX Ha3IMKKU OUCTy IaH4. Ba OH ce maH4sk
acT. Ba xaMuyHOH NaHYsKN OUCTY NaHY HA3UKHU MAHYSIKK Ci, YyH OMCTY IaHY
Ha3JUKU ci Oomaj, aif, maHy JOoHT. Ba uH amaj, Ku 31I0HpO OMIyMypan, ypo
«Badk» XOHAHI MUEHU 31I0H. Ba uyH agaaxo 6ap Badku Xell KUCMaT KyH#A, OH
it OEpyH Os]1 SIIOHPO, «KMATB» XOHAH]I, alf HAaBapauaa Ba 0a HaMyaau MO OH

ce aJajJ YyH MaTBi IIaBaH/I, C€ Ba IMaHY Ba Inam Oommada. Agaaxon MyTabouH
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KaJoMxOsH/? - OHaHA, KU Xed aJiaj] 3MIOHPO HAIIyMYypald, YyH HYX Ba J1axX, KU
Xapaypo 4y3 KA HaIymypajd Ba 0a xedq 4y3B xam0o03#d HaydTaa, YyH HUMaA €
cesik. [lac Hyx MyTabOUH acT 1axpo, ail qya0 a3 Bail. Agaam TOM KajaoM acT? -
OH acT, KU ay30M § Yymiia KyH#, XaM4aHau y Oomana. YyH mali, Ku ypo ce
HUMa OyBaj, Ba Oy CesK, Ba fAK IANAK. YUyH yymja KyH#d mam Oorma.3®
Ananyu HOKKC Ba 30U KaJoMaHa? - Alau HOKUC OH acCT, KU 9y3BXOSII qymiia
KyHi, a3 Ball KaM ooma, YyH XaIllT, KK HUMau y 4axop Oola/1 Ba 4axopsKu y
1y, Ba XaIITIKK ¥ ski. Ba gymian on xadT Oomrazg a3 xamt kamtap. Ba agaau
301]1 OH OyBaJl, KM YymJlau ab30u Ball OemTap OolaHa a3 Bail, 4YyH JyBO3/1aX,
KM HUMaM y IIaml acT Ba CEIKHU y 4axOop Ba YaxXOpsIKU Yy C€ Ba LIAIIKU Y Oy Ba
JyBO3/IaxXsiku y sAki. Ba qymyan oH moH3aax Oomaja, Oemrap a3 AyBO3/ax.
Ananxon MyTabox kKagoMaHA? - Xap Ay ajaajae, KM gymjad qy3BXad sKe a3
SIIOH YaHAW afgaau gurap Oomnaja Ba Yymyau 4y3BXOM AWrap 4YaHIU ajajv
HAaXyCTHUH OyBaJ, 3MIOHPO «MYTa0OX» XOHAHJ, S’bHE KM SIK Map AUrappo AYCT
JOpaHJ Ba XaMmella sKe a3 WUH Ay ajaj 30u] OyBaJBa aurap Hokuc. Ba
HaMyjaaud y AyBUCTYy OucT acT. Ba uH aganect 3oun. Humam y-camy nmax Ba
YaXOPSIKHU y-MTAaHYOXY MaHY Ba MaHYSAKUA y-UUMXWIY 4Op Ba AAXSAKid §-OUCTy Oy
Ba HAUMAM JIaXsAKi y-€371aX Ba 4y3Be a3 calay Jax-ay, Ba 4y3Be a3 MAaHYOXY MMaH4-
yaxop Ba 4y3BE a3 YMXWJIy YOp-IAHY Ba 4Yy3BE a3 OUCTy NIy-Aax,Ba 4y3Be a3
€31ax-0MCT Ba 4Yy3Be a3 JYBUCTYy OHUCT-iK. Ba yymymam wH 9y3BXO MYBHUCTY
XaIITOy YaxopaHa. Ba oH AyBBYyM agaliu HOKHUC acT, KU HUMau y-IKCamgy
YUXUIY Oy Ba 4axopsKd y-xadToay SK Ba 4y3Be a3 cajy YMXWIY Oy-1y Ba
qy3Be a3 xadToay SK- 4yaxop, Ba 4y3Be a3 JYBHUCTY XallITOJy Yaxop-sik. Ba
qyMJIau UH 9y3BX0 JYBUCTY OucTtacT. Ba OH HaXyCTUH ajaaju 30UAPpO POCT acT.
[lac mH xap ay agan AyCTH sSKaurapaHi. Agaaxou mydaccam (durypaBi —
X.P.) xanomana? - UH oH amagxocT, KM 0a XOCWJI OSIHA a3 ajaje 4yaHa 0op
ajza] Kapaa Ba OH-4 TMpPH Osij, YaHd Oop aaaau caBBYM Kapaa. Arap WH ce
aJilag pocT OOIIAaHMA, OH-Y TUPJ O a3 JIIOoH, « Mykaab» (kyom — X.P.) Hom
KyYHaH]I Ba sIK€ a3 MH aJaJaxo Kaabu y Oomiaa. Ba rypyxe mykaanpo «kaabd»

HOM KYHAHJ Ba SIKEPO a3 OH C€ aJaJl 3WIbM y. Ba Hamynau y oH act, Ku cepo ce
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00p KyH#, HYX osA. Ba uyH HyXxpo ce Oop KyH#, 6ucty xadt masan. Ba un
MyKaab acT Ba kaabu ¥ ce acT. E § kaab acT Ba 3uTpH ¥ ce. Arap a3 HH aIaixo
oy Ay pOCT OOIlaHg Ba CEIOM KeXTap, OH Yd TUPHA Os, OHPO «IHOaH»
XOHAHJI, 3¢pO KM XUIITPO MOHAJI Ba HaMy1au § cepo ce Oop KyH#, HyX Oomas,
Ba HyXpo 1y OOp KyH#, Xaxaax Oormman Ba WH JubaHW act. Arap ay pocT
Oolaz Ba caBByM Oy3yprrap, OH 4il TUPJ OSi[, yPO «TUPH» XOHAHJ, 3€pPO KU
MOHaHIau TUp OyBaj, Ku 60a 6omu xoHa Oa Kop OGapana. Ba Hamymau § cepo
ce 60p KyH#, HyX OoIlaa Ba HYXpO yaxop O0p KyH#, CHIO mIaml O6o1aa Ba UH
Tupin O6omaa. Arap xap ce amaa SKAUrappo pocT HaOOoIIaa, OHPO <«JIaXBi»
XOHAH/I, 3€pO-K 4yH TaxTa OyBaja. Ba Hamymau § ce yaxop Oop AyBO3Aax
OyBaa Ba JyBO37ax IMaHy OoOp ImIacT OyBajJ Ba WH JlaxBé acT. Amaaxou
Mycajuiac kagoMaHa? - UH oH acT, K1 agaIxoun MYTaBOJI a3 sIKi TO OH Y0, KU
XOX# THpJ KyHA Ba UH OH aCT, KM XMHAYBOH YpO - «CaHKaJIUT» XOHaHH. Ba
HaMyJad § OH acT, KM KA HaXyCTUH MycaJllaC acT, YyHOH KM Ty(TeM, Ku
aHIap ¥ XxaMa 4n3xocT OakyBBaT. JlyBByM Mycajljlacl YyMJIau sIK, Iy Ba UH ce
acT. Ba caBByM Mycajiacu qymiad sk, 1y, C€ Ba OH Inamr act. Ba Mycammacu
yaxopyM gayMJiad siK, Ay, Ce, 4Op Ba OH Aax acT...» [24; c.41-43].

AxHyH 0Oa mapxu MyxTacapu 0Oab3e a3 HCTUIOXOTH AOypailxoHu
bepynin Ba MabHUI0U PUE3NH YyMIaxou (paBK Memap03eM.

V 6a you Boxkau «qy(pT» KalMMan «3aB4» Ba 0a 4OM «TOK» — «hapm»-
po uctudoaa Kapjaaact, Ku TaaadboTu 3amMoHarn 0y, SbpHe «agaaxou 3aBu» UH
«aganxou aydp™-u Hamyau M = 2k; (k=1,2,3,...) Ba «agaaxou dapm —
«anaaxou Tok»-u Hamyau M = 2k + 1; (k = 1,2, 3, ...) mebo1aHI.

Ananxou «qydty aydm» agaaxou Hamyau M = 2k; (k > 2) Ba agaaxou
«qydty Tok» amanxou Hamyau M = 2(2k + 1); (k = 1, 2, 3) mebommaHI.

Hctunoxu «agaau MmycaTTax», KA agaad Hamyau M = a - b mebormaH/,
xaHy3 a3 3aMoHu Paticorypacu Camocuu FOnHoni (570-490) mabiaym Oyj, Ku
HaMOSIHIArOHU MaKTaOu § YyHUH agaaxopo 0apou TaBcubU MabHOU PUEIUU

IIAKJIXOM XaHaach uctudoaa MedypaaHI.
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Ananxon Mypab6asb (kBaapaTil) agaaxou Hamyau M = a? mMeOomaHm,
KU aJagxou xamMmBopu M = a-b map cypatu a = b OynaH, 6a oH myOaagan
MerapaaHI.

Hcrunoxu «amanxou ralpim» MasMyHH «aaaaxow Hobapobaprtapada»
nomta, Hamyau M = a(a + 1) meOommaH,.

«Apganxou MyCTaTHID), S’IbHE «aJagXxoW POCTKyHYa» Jap Hasap JIOIITa
IIy1aacT, KM HaMyau 3epuHpo gopana: M = a(a + ¢), xanromu ¢ > 1 OyzaH.

«Apganxou MyTaMMHUM» — «aJaJxXOu TypKyHaHaa» Oyma, HaMyIu
3epuHpo gopana: M = 2ab = (a + b)? — (a? + b?)

HNctunoxu «amaaxou TOM», KM OHXOPO Jap TabpUXU MaTeMaTHKa
«agaxou MyKamMMai» Ba € «aJajixou KOMUI» XaM MEHOMAaH/I, YyHOH aJ1aJxoe
MeOomaHa, ku OuHOOap Tabpudu dDaiicorypac XOCWIM YaMbHU (CyMMawu)
XaMaM TaKCUMIIIaBaHAaXxos11 0a Xyau agaj 6apodap Oyaa, ouHoOap Tabpudu
Jleonapn Ditnep (1707-1783) cymman TakCUMIIABaHIAXOSIIOH AyYaHIN XYId
aman mebomana. I'am map capu oH act, ku BakTe Daiicorypac Tabppudu xyapo
0a€H kapa, y XaMuyH TakCUMIIIaBaHIa Xyau agaJpo Jap Ha3ap HAJOIIT, Baje
Jleonapny Oiinmep ©0a Tabpudu KOMUIM «aJagxod KOMUIDY XaMUyH
TaKCUMIIIaBaHAa XyAU a1aJpo HU3 0a€H Kapaacr.

Houp 0a agaau KOMUJI aBBAIMH afaa 6 6a xucod padra, 4yH KU a3 UH
Tapud O6ap Meosa, KM agaau 6 ce TakCUMINIaBaHAA J0paj] Ba WMH amagxod 1,2
Ba 3 maHcy0 Mebommaa. SbHe

6=1+2+3

Jyrom agaau KoMUJI agaau 28 meoola, sbHe

28=1+2+4+7+14

CeroM agaau koM agaan 496 meodoiana, SpHE

496 =1+2+4+8+16+31+ 62+ 124 + 248

Jleonapn Oinep map acpu XVIII TtaBaccytu ¢opmynan 3epuH

MaBbHHUAO] Kap.

N =2P"1(2P — 1)
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nap uH 4o N ajgaav KOMWI Ba p ajgaau cona medoman. Mupo 6apou 2
alaad cogav aBBal 2 Ba 3 caH4yuIa, 2 ajaJd KOMWJIM aBBaJpO XOCHJI
MEKYHEM.

Iap xomatu p = 2 Oyman, N =2%2"122-1)=214-1)=2-3=6
Ba Jap XoJyatu p = 3 OyJaH,

N=2P71(2P —1)=23"1(23-1) =2%(8—1) = 4 -7 = 28 memanaj.

Ounep maptu «6a rap a3z xyau agaa»-u dParicorypacpo a3 OaiiH
OapmomT Ba CyXaHOHAIIPO TaBaccyT ¢opmyian o(n) = 2n («curma-
dbyHkcus»), 60 HOMU Xyaall NaiBacT Ba YyHUH LIAPX JO/:

0(20)=14+2+4+5+10+20=42; 2-20 # 42,
sbHe 20 agaau KOMUI HECT.
0(28)=14+24+4+7+14+28=56; 2-28 =756,
s’bHE 28 agaa v KOMWI acT.

0051 rydT, ucorypuyc rosiu «aaaaxon KOMUD («apOuog TEAE106»)-po
9XTUMOJIaH a3 BoOyIMCTOH OMyXTaacT, 36pO COJIXOU YABOHUM JTOHHUIIIOMY3UU
y nap kumBapxou lapku Kagnm — Mucpu Kangum Ba boOynucrton cunapii
myaaact [43].

Jlap wH MaBpujg goup Oa XOCHUATH YOJMOU aJagxoud KOMHUJ Ba
nctudoan oH €1oBap HamMyaaH 0a maduaTu Kop xoxang Oy

1. Agagxou koMu1 1ouMo 4y(pT Oa Hazap Mepaca;

2. dap 3aMOHHM MyocHp a3 Tapadu STOH OJUMOHU MaTeMaTHKa JTOUP
0a agaaxow KOMWJI, KM TOK OOIIaHA TO X0J MCOOT Kapjaa HaIllyJaaHmd, KU
aJaau KOMUJI TOK IITy1a HAMETaBOHA/T;

3. To un 4yoHu6 a3 tapadu oauMoH S1 agaau KOMUJI MyalsiH Kapja
ITy/1aaCT;

4. A3z tapadu Yxmuayc nap FOnonn Kagum 24 acp meln, ku 4op agaau
komm (6, 28, 496, 8128) myalisH kapaa myja 0y

5. Tanxo moup 06a 47 agaau KOMHII a3 acpu 3 Telr a3 MUJIOA To acpu 21

6abau Muinoj (map mapomu 2300 coit) MyalisiH kapa 1rygaacty xajoc [42].

103



Anrebpa (Amuabp). PuésumoHnonn ojlamu UCIOMH acpuMu€Haru, Oa
Xycyc MapayMoHn XypocoHy MoBapoyHHaxp, KM 4aBXapW MapKa3u WIMUH
«balT-yn-xuKMa»-po TaIlIKWJI MEIOJIaH]lI HaTaHXo ajiredpa (ainqadp)-po Oa
(haHHM MyCTaKWI TaOaWI T0daH/, OallKu Jap UHKHUIIO(U OH OeBOCHUTA CaxMH
6oca3o ryszomrtaanja. MacanaH, Max3 TaBacCyTU pHUCOJAM IMypap3ulld
Abyabaymiox Myxamman noun Mycou Xopasmuu Mauyci (783-850) «An-
qabp Ba-m-mMykobana» («Ilyppaco3in Ba MyKOOMITY30pi»), KU a3 SIK KaJauMau
«ar-yabp» UCTUIIOXM «anredpa» 00 calipu TabpUXUM 3€PUH XOCHJ ITy1aacT,
WJIMU aredpa pyuyI gopa/.

«oxlly — aljabr — aljabre — algabre — anrabpe — anrebpa

XaMHUH TaBp, BOXKAHW «aJICOPUTM» XaM a3 HOMHM KYHUSTH § UYHUH XOCHIIT
11y/1aaacr:

«s=01 3y - Al-khwarizmi — Alkharizmi —» Algarizhmi —» Algarithmi

- Algaritm — Anroputm

Takpuban Oabau 3 acp pué3uaoHM aurapu Qopc-Toyuk Ymapu
Xanému Humonypi (1048-1131) «anrebpa»-po xaMuyH (GaHHU KOpOypAu
alaIxou MyTJaK Ba Oy3ypruxou aHjo3allaBaHAa, KU TaBACCYTU MabIyMXO
HOMAabJIyMXO MYyaiisiH Kap/ia MEIIaBaH, «CAHbATH WIMiD» HOMUAA OyA [2; c.43]

Arapuanne AOypaitxonun bepynin mucim Myxammaaun Xopa3mii Ba
Ymapu Xaiiém puconanm «An-yabp Ba-1-MykoOana» HaHABUINTAACT, BaJie Aap
nempadT caxmMu 0oca3o Ty3omraact. Madxymxou acocuu anredpaBupo
nbopat a3 xadT caBosa Ba 4yaBoO y map pucojam xya «KutoO-yT-tadxum u
ABOWIM CHHOATU-T-TaHYuM» («KuTobum aHmap3 ©Oapou OFO3U WIMU
CUTOpAIIMHOCH») 4ol nojaact. Jlap HaBOaTu aBBajl y Iy aMajXOMW acoci
«Iyppaco3m» Ba «MYKOOHMIITY30pUpPO - all 4abp — Bal MyKoOwiaa MyamsH
MEHaMoOsI, KM 0Oa BOCHTAal OHXO MYOJWIaxow anreOpaBit Oa IakiIxXou
colaTapuH MyalsH KapJa MelaBaHI. XaM4yHUd JoUp O0a HAaBOATXOMU OSIHAA ¥
0a améxo» Ba KOUJan aMaixo 60 OHX0, aMajIXxou ajaredpasit 60 HOMAbIYMXO
Ba Japadaxod OHXO MabIyMOT JodaacT. «Arap ameépo 00 ameé 3ap0d HaMOeM

KBagpaT (Mypabbab)-u OHXO XOCWJ MeEIIaBaj, arap ameépo Oa amgaa 3ap0
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HaMoeM, amié aap MH afaj mago wemasan. Arap dapku HoMabaIymMpo Oa
HOMabJIyM 3ap0 KyHeM, hapKu KBaJpaT XOCHII Merap/iaj Ba Jap MH X0JaT, KU
OounyHu kBaapat (Mypabbab) merysHa. Arap dapku ameépo 00 aman 3apbd
HamoeM, ¢apky amé aap UH agaa O0a Byuyd meosa. dap uH maBpum, Ku
«OMAYHM SKUaH[ ameéxo» MerysHa. Arap dapku ameé 60 dapku ameé 3apb
KapJa 1aBajJi KBaapaTH WiIoBallly1a XoCcuJI MetaBaay» [4; ¢.43].

A. bepynin noup 6a canbatu anredbpa 00 ce €JIEMEHT capy Kop
rupudTaacT: IKyM — MyTJaK 00 SITOH aMajIv AUrap aJokKaMaHI HaOyaa, TyoM
— pelian KBaJpaTié Ba ceroM KBajapaTu pemia. Jloup 6a WH ce HaBBU aJlOKa
METaBOHAJ Iap JOXMIAIIOH MaBYy,/Il OOIIaH/I;

1. MeraBoHap pema 60 agaa 6apodap 6oman. UH oHpo medaxMoHa,
KU KBaJIpaT JIOpOM periaxoe medomaa, ku 0a uH 6apoodap acr.

2. Apganxo 06a kBajapatrxo Oapobapanna. I'ybran 6a MaBpum acr, Ku
azaj Ba € alaxoe XacTaH/1, K1 0a KkBaJpat Oapobapan.

3. KBagparxo ©0a pemaxo OapoOapana. Jlap BOKeb HH OHEPO
MeaxMoHa, KU KBagpaT € KBaJapaTXoe XacTaHI, KU Oa peria Ba € pemaxo
6apobapann [1, 44]. ba ubGopau nurap, AOypaiixoHu bepyHir ce HaBbU
MYOJMJIAXOU OJIJINU 3€PUHPO YyJI0 HAMYyAaacT:

bx=a; cx=a: cx?=bx

Hap uaomMa § UYyHUH HAMYyAXOU MYOJMIAXOH «MypakKkKaO»-po HHU3
HUIIIOH JTOJaacT.

x2 + bx = a (xBagpat Ba pemau 6a anaj 6apobap)

x? + a = bx (xBagpaTx0 Ba afgaau 6a pema 6apobap)

bx + a = x? (kBaApaTxo Ba pemaxou 6a aga 6apobdap)

bunobap akuman AOypaitxonu bepyHir gap XxojlaTH JIyIOM MaB4dy
Oymanu ay pemradm mMycOaT MMKOH mopaia. bosm rydr, ku § map uH 4o
tacHupotn Myxammaau Xopa3MmMupo, Kd Jap aiareOpam OH 3aMOH Jap
capocapy KMIIIBApXOUW HCIOMHM acpuMMEHars mapd €édra OymaHa, Takpop

HaMyaaacT.
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bapou xamnum Myoawnad XaTTUU Hamyau ax + b = c¢ AOypaiixoHH
bepynin ycynmm «bGaxucoOrupuu Oy XaToTA»-po, KA OH Jap YCYJIXOHu
MateMatukuu Illapk mabsmyn Oymana, uctudoma Oypaaact. XaMuH TaBp, ¥
TY30PHUIIXOH 3€PUHPO OAPOU YCYIIH «Iy XaTOTA»-PO Mal10 MEKYHAI:

X=Xy, X=Xy axXqy+b=cy;; axy,+b=c,

SI'bHE TaBacCyTH TATOUKHU T'y30PHUIIXOM HUIIOH/IOIAIIY/1a YYHUH XOCUII

MEKyHa/I;
di=c—c Ba d,=c—c¢
A3 UH 4YOCT, KM pelllad MyOJWia Aap HaMylu 3ailin TaBcud kapaa

MEIIaBaa:

x1dy — xpdy
T d,—d,

Hap puconam «Kuto0-yT-TahxM JIM aBOWJIM CHHOATU-T-TAHYUM»
(«Kutobu angap3 O0apou OFO3M WJIMHM CHUTOpAIIMHOCHY), [24] ycynmu xamium
cUCTeMaud MYOJWIaxo 0apou MachbalaxOM MabMYJUd ACPUMHUEHATHU OJIaMU
HCJIOM, S’IhHE «XUCOOKYHUH IWHOP Ba AUPXaM» OBap/a IIygaacr.

McTritoxoTn « TMHOP» Ba «IUpXam» - MapxyMxou 0a ap3XOH THIUIOTH
Ba Hykpari Oapobap Oymapo, mdboaa MeKyHaJ, KU OHXOpo AOypaillxoHU
bepynin xamuyH HOMabIymMxo uctudoaa Hamymaact. bosia rypT, K1 3XTUMOJT
WH I'YHa aMaJIpo y a3 XUHIYXO0 OMyXTaacT.

AOypaitxonn bepynin 6a xamm MyoawiIaum KBaJpaTé Aap acapaii
«Makona ¢ uctuxpoyu-i-aBrap pu-a-goupa OU-XaBOCCH-JI-XaTTH-I-MyHXAHA
duxo» («HaBumrop anmap MyaistHCO3UM Xopaaxo Aap joupa 00 Epuu XaTxou

mmkactau on») Ba kutoou IlI-u «Konynu Maceyan» Mairys rapauaaact. Y
11
XUCOOKYHUXOU XOpJaxou Oa - Ba— XHccau Joupa O6apobap Ba Tapadxou

MMaHYKyHYa Ba JaxXKyHYaxoW JapyHKalujalmyaan AaBpapo 0a myoausiau
2
KBagpaTin oBapmaaact. bapou Ttapadu gaxkyHua § Myomusaau r? + (r—) =

2

2
(x + g) , ki 6a myonunan r2 = x2 + rx 6apobapKyBBa acT, XOCHUJI HAMYIAACT
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Ba XaJUIX OHPO Jap YyHHH HAMY[ HHIIOH JOJAacT: X = g(\/g —1). Tapadu

r2

x_
MAaHYKYHYapo a3 pyu Tapadu JaxKyHYa a3 pyu TaHOCyOu a—" = %, K1 0a
10

MyOJWJIau KBaJpaTi oBap/aa MellaBaj, XOCUJI HaMydaacT.

Hap xutodbu X «KoHyHu Machyaim» Machajlad YOUTHpIIaBUU
caii€épaxo, xapakaTu OHXO Ba Macodau OHXOPO a3 HyKTau MOEHUU SMUCUKITUN
caliépaxo 6a Myoauiau KBaapaTuu Hamyau x> + bx + a = 0 osapmaacr. Jap
UIIOPATXOU MYOCHUP XAJUTU UH MYOJUJIa HAMYAU 3€pUHPO JOPAL;

- ) ~a-
*=J\2) %73

o 1
Macpanlau MyalssH HaMyJaHU XOpJaxou 00 joupa gap HucOatu 5 Ba

Tapadu HyXKyHYau MyHTa3aMU JapyHKalygaamymaapo 6a BOCUTaul MyOIUjIan
Kyom oBapaaact. dap kutoou IlI-u «An-Konyn an-Macweyan di-in-xaiiatu Ba-

H-Hyuym» («KoHyHu Macbhyain aHaap CUTOpAIIMHOCA Ba cUTOpaxo») 0Oa
. 1
Machaman €pTaHu Xopaaxou Oa 5 XMccau oupa O6apobap 600 ajmoxuaapo

O6axmumaact. AOypaitxonu bepyHii HMIIIOH MeOMxaa, KM WMH Machajiga Jaap
HaMyau yMyMil 6a BOCUTaM Maprop Ba XaTKalllak HOMyMKUH acT, 3€pO a3 HYX
SIK XMCCau JaBpapo TaHXO 0a TaBpH JAKUK 00 €pUM XapaKaTHu JIAaBO3UMOT € 00
poxu ucrudogabapuu OypuIIXOW KOHUKHA, KM 00 agan mdoga HaMygaHU OH
IyIIBOP acT, s’lbHE OH 0a Macbhajiaul TPUCEKCUSIM KyHY oBapja Memasaj [1;
c.45] Bosex act, ku 3epu Madxymu JaBO3UMOT AOypaiixoHu bepyHi
acOobxou Faiipu maprop Ba XaTKamiakpo gap Hazap Jopai.

bospa rydT, xu uctudoman xarkamak 60 ay HyKTaW Jap OH KaWAmIyaa
xany3 map lOnonu Kamum mabiym Oya, ku Apxumen 00 UyHUH HaBBU
XaTKalak 0ab3e Machajgaxopo xXajl MeHamyld. 3epu madpxymu 60 Epuu
OypMII KOHUKA Xajl HaMyJaHW Machajla COXTaHM YyHHWH Iy OypHII a3 pyu
K03 PUTCUEHTXOM MyOoJauWsIau KyOn Aap Hazap momTa Memasain. OgataH 00

UH YCylI Jouwpa, nmapaboia € rumepboman 6apobaprapad coxTa MelIaBaHI.
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AOcuccaxon sk € SKYaHJI HYKTaxoW OYpHIIM WH XaTXOM Kady pelraxou
Myoawna Maxcy®d MemaBaHa. WMH ycyapo ©Oapou xajuid  Machajigau
OydaHIKyHHU KyO (6apobapkysBa 60 myomwian x3 = 2a?) omumu IOHOHNM
Kagum Menenaii nap acpu IV mem a3 muinoa uctudoga HaMmyaaact, Kd HHPO
OJJMMOHM HCJIOM Ba PUE3UJIOHOHU aCPUMMEHATH Jap KOPXOSIIOH UCTUdoaa
HaMmyaaaHa. MacamaH, YMapu Xaiiém 00 XaMUH YCyJl1 XaMau HaMyJIXou
MYOJIMJIAXOU KyOupo 00 Ko3DPUTCHEHTXO Ba pelaxou Mycodar xal
HaMmyjaacT. AOypaiixoHu bepyHit KucMaH 0a MH KOP MaIIIFyJ rapJaujaa, CUIac

a3 METOJXOM TeOMETpi KaHopayyid HamygaacT. A3 4Yop 1y YCyJIHu
MEIIHUXOHAMY/Ian § ouJ1 0a yCyIu MyalsiHCO3uU Xopjau 6a % XHCCau oupa
O0apoOap 0a xaaiu Myoauaaxou KyOuu 3epyuH oBap/ia MelllaBa/I;
x3=14+3x; x3+1=3x
buryzop  map  HaBOaTM  aBBajql  goupa  Jap  HYKTaxou

A,B,C,D,E,F,G,H Ba ] 6a 9 kucmu 6apo0bap 4yao myaa oomafg (pacmu 3).

C

Pacmu 1.
AOypaitxonu bepynnn nHykraxou A,E BaE,C; — po mailBact Hamyqa,
xatu mmkacrau AEC; — po XOCWI MEHAMOsil, KA OH KaMOHU
napyHkamugamysau ADC; meboman. Arap a3 muéHayou uH KaMoH (D)

nepneHaukyiasspu DL — po ©6a AE ry3aponem, mac DEL — KyH4u
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AapyHKammaamyaan 6a kyHyu 120° taxgaxyHanma meboman, ku oH 6a 60°

O0apobap memasan. Arap gap nopuan AE mopuau LM = ME — po yourup
HaMoeMm, nac LE = %ED,EM = 2LE = ED memaBazn. Arap 0a xaTu IIAKAacTa

TEOpEMaxou TEOMETPUPO TATOUK HamoeM, 0apobapuxou 3epUHPO XOCHII
MEHaMOEM.
AE -EC, + ED? = AD? (D
Ba
AL =EC, + EL (2)
Hap acocu (2) X0CUJI MEKYHEM:
AE = EL+ AL =2EL+EC, =DE +EC, 3)

Tapadu HyxKkyHYyan MyHTazamu JgapyHkamuaau DE — po Oa cudatu
BOXUJ KaOyn Hamyma, xopaaun EC; —u 6a 80° myBodukpo 60 HOMAaBIyM
(amé) ndona xapaa, Adypaiixonu bepynin 6apobapuu (1)-po 60 Mmyoammaxou
6a on OapobapkysBau (1+ x)x = AD? & x%?+x# 1= AD? mnemHuxon
MeHaMosi. bapou xatu mukacrau gap kamonu ACE nmapynkamuaaniyaa, 6a
6apobapun AD - DE + CD = AC?, xu 6a (1) GapobGapkyBBa acT, HYpO
MelIaBa/Il.

A3backu

AC=EC,=xBa CD=DE =1

acT, 1ac OoHpo jJap Hamyau AD = x? — 1 HaBMINTaH MYMKHH acT. A3 UH
4o Gapmeosin, ku AD? = (x? — 1)%. Jap Myoauinau XoCWIllyga KuMatu AD —
PO T'y30IlITa MyOJAWIaAN 36PUHPO XOCUI MEKYHEM:

x2+x=1=x%?-1)? é x*+x+1=x*—-2x2+1

babman Boxuapo 6a xXxapAay KUCMHM MyOJujia WJIOBA Hamyla, KUCMU
pocTpo 00 ab3ou 2x myppa kapaa, AOypaiixonu bepyHir Myoauaau 3epuHpO
XOCHJI MEHAMOSII;

3x% +x =x*
bo nazapmomTu ry3apoHnganyd TabauiaoT Ba 6a XxucoO HarumpugpTaHH

pelian HyJid MyOJIujIau 3epyH Maigo MeliaBa:
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1+ 3x =x3
«Iap MH MyOJWIa Paspusaxo 00 XaMmaurap XaMdyH a30XOM OsSHIau
Oapobapil HaMepacaHa: 00 MH Makcaj yCyJd HaBe, KU Naiigapnaii 4yno
HamygaH MmyaiisH Hect» [1; ¢.47]. V Humon meamxan, KM MH Myoauiaa 6a

MyOJuJIau KBaJpaTi oBapAa HaMellaBa, 3€po Aap OH HOMAabJIyM Aap HaMyu

2Zm+n m+n

X , XM x™ moXui HaMellaBa/l.

Jlap xomatu ayroMm amépo xopmau 6o 20°-i mysoduk 60 Tapadu 18-
KyHYau MyHTa3aMM JapyHKallujallyaa KaOysl HaMmyJa, OHpo 0a HaMmyIu
Myoauian Kyom udona mexkyHaa. buryzop AB — tapadu uyHuH 18-xkyH4au
JapyHkamyaamymaan goupa 6o mapkasu E (pacmu 4) 6oman. Kynau AEB =

20°, xynuxou EAB Ba EBA = 80° rupudra, Bepynii xynuu BAC — 20°-po
AE _ AB

Meco3sas. dap cekynuyaxou monanau ABC BaEAB 5 = pc ACT.
A
G
F
B D cC H E

Pacmu 2.
bepynin AE-po xamuyH Boxua Ba AB-po 6a cudatu amé (HoMmabiayMm)
KaOyn Hamyna, 6a Gapobapun BC = x? meosn. Cexynuaun ABE-po 6a yop
cekyHyaxou 6apobapnaxiayu ABC, ACC;, CC;H Ba C;HE wyno menamosia, ku
AB = a,g Oyma, xyHuxou Hazmu acoc myBodukan 6a 80°,60°,40° Ba 20°
b6apobapann. bapou cexynyaxou AED Ba HEF bepyHir 4yHUH TaHOCYyOpO

MyKappap Meco3anu:
EH AE
EF ED
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AxnHyH pamuycu noupa AE-po 6a cudartu Boxum, kaOyn Hamyna, 00

2

HA3APJIOIITH EH = AB = x, EF=§(1—x), ED=1—‘92—C=1—"7
MYyOIWJIau 3epruHPO 0a 1acT Meopas.
X 1 3 3
1 = 72 € 2x—x>=1—x
(1-x) 1-%

Myoaniman OXUpoH OabaM Myppaco3it Ba MYKOOWMIITY30p# IIaKIU
3aMJIPO METUPAJT:
x3+1=3x
Veynu xamnu uH myoaunaxopo AOypaiixonu bepyHit HUIIOH HaJ10/a,
ébrann oHXOpo OO0 PpOXM MHTHUXOOM Ialgaprmail TabKHO COXTaacT.

XHUCOOKYHUM XOopaau Oa % Xyccau jjoupa 6apodappo 00 ycynu UTEpaTCUOHM

HHUIIIOH JO0Ja4acCT.

[

Bysyprun xopmaxou 30°,60°,72%po monucra, (myBodukan %, ,1—15

xuccan goupa) Abypaiixonu Bepynit 60 poxu Taxkuk xopaaxou 120 = 720 —

60°, 42° =30° + 12°, ix 42 =10°30%, 40°30! = 30° + 10°301 - po

) _ 20
MyaiisH HamypaacT. Jap Hamymau ymymi a, = 40° +t.7 KA Jap HH 4O

WH paBaHa UMKOH MEAMXA, KU XOpJAau Xalkaaop Hasauk 6a 40°-po
€oem.

AOypaiixonn bepyHir  XHCOOKYHHUXOM  XYyIpO TO KHUMAaTXOHU
0P4212113211142V 29V paconuna, HUIIOH MEAMXAJ, KM MH KMMAaT a3 KUMATH
TAaKpUOMM XAHTOMU XaJJIM MyoJujau KyOuu OO0 HHTUXOOM maijgaprai
épramryaa 60 KBUHTXO0 apK MEKyHa/I.

XaMUH TapuK, Machallal YMyYMHUH TPUCEKCUSH KyHY, KU OHpo bepyHii
nap 6o6u 4-u xutobu 3-u «Konynu Macwynin» G6apou édraHu xopaaxo Ba
cunycu 1°, ku 6apou TapTUG 10JAHU YAABAIXOM TPUTOHOMETPH 3apypaHi, 60

OBapJaHu OH 6a MyouiIan Kyoun 4x3 — 3x = a xaJl HaMy1aacT.
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Xymnocau bo6u-2

Martematuka sike a3 WIMXOU KaJIUMTapuH 0a Xucob édra, 3aMUHAXOU
OH 0a JaBpaxou MOTHUIOMM YOMeau MHCOHH mnaiBacT mebommana. M wiMm gap
Mucp makn rupudra, cunac 6a FOnon, Xuna, Xuroi Ba Illapku Ha3guk
MHTUKOJ Me€Oaa. To 3amonn AbOypaiixonu bepyHit, MaTeMaThKa XaM4yH HJIM
maky rupudra, oH 0a 1MI0Xaxoe UyH reoMeTpus, ajaredpa, Hazapusu agaaxo
qy1o0 myaa oy.

AOGypaiixonn bepyHi MykaggumMan WH WIMPO a3 OCOPHU OJIMMOHU
capzamuHu Ocuén Muéna rapudra 6ablIaH OCOPU MATEMATUKUM OJIMMOHU
FOHOHM KaUMPO OMYXTa HAXYCTUH aKUIAXOU XYCYCUM XYJIPO OUJIU UH UIIMXO
6aén mekyHaa. ba dabvonustu matematukuu AOypaiixonun bepyHit ocopu
MaTeMaTUKUU XUHAYCTOHU KaJIUM TabCUPU aMUK Mery3opad. MyanaTu 3UcT
Ba ¢aponuar aap XuHaycToH (kKapubd 20-com) Oya. Oaum 60 ocopu XaTTUH
XUHAYEHN KAAUM MAIIFyJl TapAuja, TAaBOHUCT OHXOpo Xud3 Hamyaa aap
acocu OHXO (aboIMATH WIMHM XYApPO PpOXaHI03M Hamosa. Amanxycyc
«Xucobu XuHAM»-po Oa Myppard oMyxTa Jap TaXKUKA OH PHCOJIAXOU
WIMUEPO TaXKUK MEKYHAH/I, K TO UH 3aMOH 0a Kace YyHHH JacToBapi Hacud
Harapauaa Oyn. Y HucOaTH MIMHU MaTeMATHKA JAap MAYMyb aKUAAXOU XELIPO
Iap KUTOOXoM anoxujaa OaéH Hamyna, MyXUMTap a3 Xama HYKTau Hazapu
XelIpo Jap oHXo O6aéH HamymaacT. Anrebpa Ba Hazapusu aaaaxo Aap OCOpPHU
AOlypaiixonn bepyHit MaBKebU Ca30BOPPO UIIFOJ HaMmyaaacT. ap uH camT §
6emrap 6a ocopu onumonu FOHonu xkagum (EBxknua, IMudarop, Apxumen Ba
Failpaxo) Taksi Hamynaa, MapxyMH ajaja, COXT Ba XOCHUATXOU OHXO,
Oucépab30ruxo Ba aurap Magxymxow aiareOpaBUpO KOpKapJ HamyaaacT.
AOypaiixonn bepyHil HucCOATH WJIMHM MaTeMaTHKa Jap MauyMyb apredparo
Ha3apusid agaaxo KOPXOW TaXKUKOTHUM 3UENEPO aHYOM AOoAa, Jap UH UIMXO
caxmu xempo Oa mypparii rysomra act. UyHMH Machajlaxou MyXUM aap
MaTemaTuka Ba anredpau AOypaiixonu bepyHit Bo MexypaH/I:

1). Kacpxou omain Ba amanxo 60 ouxo. baxycyc xucobwu mactii Ba ucrtudomgan
OHXO.

2). Macpanaxou TaKCUMH MEpPOC Ba KOPOACTHU OHXO.

3). Tanocy0 Ba mMachaiaxou 0a OH aJJOKaMaH/I.

4). Macpanaxo OUIU MMPOTPECCUAXO0 Ba YCYIXOU XaJIXOU OHXO.

5). XamMaryHa Xajuiu myoauiaxou xatTi. ap uH camT AOypaiixonu bepyHii

xaM4uyH MyxamMma] ajg Xopa3Mil caxMH ap3aHjia Jopa.
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6). Myoauinan KBaagpaTH Ba XaJlId OH, KM 0a (GopMyslaxom MyOoCUp alHUSATU
MeOOIIaH/I.

7). Tap3u reoMeTpUn XaJUIM MyoIviiad KyOupo ailéHi HUIIIOH J04aacT.
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BOBM III.
HAK]III BA CAXMU ABYPAWUXOHU BEPYHI1 IAP TEOMETPU S BA
TPUT'OHOMETPUA

§3.1. I'eomeTpus nap cucreMau puésneéru A6ypaiixonu bepyHii

I'eomerpus (Xangaca). Ske a3 6axmxou WIMU pUE3UET, KU Jap OCOPHU
AOypaiixonn bepyHii MaBKeW Xoca Jopaj, JTOHMIIXOW XaHAach Oa IIyMop
MepaBall. DaboauaTH PUE3UIOHOHN AaCPUMHUEHATUN OJIaMH MCIIOM JIap COXau
reomeTpuss O6ap acocu Tapuyma Ba mapxxo Oap «MoTumon-u Ykaumayc
(EBxima) xapop gomT. AKcap PUCOIAXOU PHUE3UJIOHOHM aCpUMHUEHATUH
OoJaMU HCIIOM a3 Pyu COXTOp MOHaHA Oyaa, a3 Tabpudxoum acocuu
Mapxymxou ¢an oro3 Me¢dbana. Kucmu aBBaiu acapu AOypaiixoHu bepyHi
«Kuto0-yT-TadhxuM JIM1 aBOWIM CUHOATU-T-TaHIuM» («Kutobu angap3 6apou
OFO3M WJIMH CUTOPAIIIMHOCH») a3 reoMeTpust oro3 édraact Ba a3 530 caBoiy
qaBOOM Jap OH oBappamryaa 71-toamr 6a reoMmeTpusi MaHcyo meOomman [24].
AOypaiixonn bepyHii map uH KUCMaTH acapu Xyl a3 Ttabpudu I'eomerpus
mypyb MekyHaa: «l'eomerpuss uwH wuiaM jgap Oopam Oy3ypruxo Ba
MYHOCHOATXOU MUKIOPUM OHXO, TABIUMOT OHIAU XOCUSITXO Ba HABBXOU
MIAKIIX0, KM YUCMXOPO TAIIKUI MeauxaHa, Meboman. OH uiMu xucoOpo a3
Mymiaxxacor 06a yMymMii TaOauWa  J0Ja, AacCTPOHOMMSIpO a3  WIMHU
MeIryuKyHaHaa Ba ap3ustanad 6a BokeusT oBapaa pacoH [1; ¢.48] bepyHi
0a OH acTpOHOMHMSIE YBTUMO/I JIOIIT, K 0a IapXy reOMeTPUU YUCMXOHu (hazo
acoc épraacr.

Macanan, tabpudu AOypaiixonu bepyHupo map Gopan UUTyHAruu
UMM XaHJaca Ba MaB3ybXOW OMY3HIIHN OH, a3 KaOWJIM YMTYHATHUU caTx, XarT,
HYKTa, 44CM, OyBbAXOM MeroHa (ap3, TyJ, YMK), oupa, 30BUs (KyHY), KyTp Ba
raiipa a3 ske a3 moxacapxosi «KutoO-yT-rapxum U aBOWIU CHUHOATHU-T-
TaHaum» («Kutodu angap3 0apou oro3u WIMHM CUTOPAIIMHOCH»), KU 0a Faup
a3 HOMHU KMTOO MyHAapu4yau OH myppa 0a 3a00HM TOYUKA (MMOPCUM Japi)
HaBUIITA IIyJaacT, 3UKP XOXeM Kap/l. «XaHaaca YucT? — OMY3HIIH MAKIX0PO

Iap xamBopi# Ba ¢azo Meomy3aid. Jlap oH agaa KyJulid rapaa XaHroMme, K 1ap
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OH 4y3bil OyBaJl XaMUyYHOHKHU WJIMM CypaTd OoJaM XaKuKaT rapjaai, XaMuyH a3
Macu OH XaM4yH I'yMOHe OyBa/l.

YucMm uii yn3 act? — XaMoH yu3e édra maBaj 0a OMCYaaH Ba KOUM
OyBaJ XyMUYYHMH TaHU X€II Ba Jlap OH Iyp Kapja Kapop Tupaj, Ba OHU YH3e
0a moHau § OyBaj1, Oap OH HaTaBOHa Oap yolroxe OyBa.

bybaxou goirox um unuzana? - Ce ryHaaHa: sKymall Aapo3, AyIOMall
aUrap Ba ceromalll oomaf kapgo. XaMUyHUH HECT, KM Jap OH HOMH Japo30
nap 6ywpae adragy O0a qUurapoH xamMuyyHUHHAaTaBOHAd a(pTuIaH, XaMUYyHOH WH
HOMXO 0a m3o(daT HUXOaaH/I, Xap 3aMOH SKepO a3 OH OyTXO TYJI OHMTY30pit
HaMO#1, OH UyHOH JIap OH rapjaj, ap3 HOM rapjaaji, XaMuyHOH OH CeU Jurap,
OHTOX 0ap OH Xapay rapjaaa, OHPO YMK ry(dTaH.

Mapaym ogataH gapo3TapuH OybApO TyJI, a3 OH KyTOXTappo ap3 Ba
MaxMy JIUTapOHPO YMKO MeHOMaHJ. Arap Boxkau xapdo Oamangupo udoaa
KyHaJi, OHpPO caMK MerysaHia, ail Oojo. IMlam yuxat kagomann? — WH
MeTaBOHAHJ HUXO0SATX0€ OOIIaHd, KM TaHXO ce OyTpO TAIlKWJI HAMOSIHI, KU
METaBOH Ir'y(T a3 1y YOHUO.

Jlap oH siKe a3 HUXO0ATXO MeOOIaHd, KU TyJ Iell HOM T'y30pHh Kapaa
IIy1aacT Ba aurape Oolmaj mac. XaMuyHUH sIK€ a3 HUXSATXOU ap3 POCT Ba
aurape Oomaja yampo Tamkwi meauxad. Jlap oH sike a3 HUXOTXOM YMK
METaBOH 3ep Ba aurap 3abap 6omana. Carx uuct? Yucme, Ku MeTaBOHAL
Oucép Houopa HaboIal Ba XaMUyH CYXO MH UYHMH HMXOSTH OH CaTX acT UH
HOMPO sIKe a3 O0MX0HM XOoHa TupudTa NIy IaaHI.

Ba Hu3 §po OacuT rysiHa, ssbHE TycTapuia, a3epo-K caTx O0ap 4ucMm
rycrypaaact. Ba catx Tyi acty ap3 6ac Ba a3 yucM 6a Sk Oyba KamMTap acT Ba
OH YMK acT, 3¢p0O KU arap YMK HU3 Oyi, qyucMm Oyan. Ba MO ypo HUXOSTU YUCM
HUXOJIEM, KU 9ucM Oajl-y Mecumnapi maBall. Ba rox, KM arap 4ucM paHTUH
OyBan Ba Oacap 6ap Baii Ourysapas, JaBHM § Iap caTx AUaa Osifl, 3€pO KU OH
Y@l a3 caTxX a3 OH Cy acT, a3 IUA0p Foud acT Ba Oaa-UH OCOH IIaBaj TaCaBBYp
KapaaHu caTX. Ba HU3 ocoHTap mIaBaj, KU aHfeln 0a paBraHy 00, KU aHAap

YoM KyHA sSK 00 gurap Haémesaj, BajeKUH OmOacoBaHa Oap caTXu MHEHU
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smoH. Ba catx 6ap gy ryHa acrt: SIke pocT Ba aurap HOPOCT, TO YHUCM Uil TYHA
Oomaa. Arap aiucMm poct OyBaj, caTx pocT OyBaa. Ba arap qucm xau OyBan,
caTx kay Oomana. Xat yuct? - Arap 0acUTpo HUXOST OoOllIajl, OH HUXOATH ¥
HOUOpa XaTTe Oomrajg Ba OH XaT Tyje Oorman 6e ap3 Ba 6a 0ybA, sSIKEe KaMTap
Oomrag a3 OybAXOM caTX, YYHOH-K OyBAXOM caTX sKEe KamTap Oomiajg a3
OyBbIXOU YUCM, 3€PO-K arap XxaTpo nmaxHo Oy, caTx Oyai Ba MO PO HUXOATH
caTX HMXOJIEM, Ha CaTX.

Hap uH MeTaBOH cypaT OacTaHM WH XaT OCOH IIaBajd, KM Oap HO
HUTAPUCTAH JOXWIIM IIWINA, KU Jap OH 00y paBFaH aHAOXTa IIyja OoIaH.
XaMuyHUH xaT gap MuEHu opTobO Ba cost Ooman. Arap maxce catxpo Oa
KOFa3 Talidex KyHall, arapud Kora3 a3 cuOTaOp coxTa IaBaj, xaT Oomani, a3
KapoOHXOU OH OyBaj, oCOHTap OyBaj Jap OH UyH BaxXM KaB#l I1aBaj, O3MOMIII
ydTan nap Maxcyc 6a Makys paBas.

Hyxkra unct? — 60 3a00HM reoMeTpit IyeMm, HyKTa OH acT, KU Xe4 KUCM
Hajgopaa. bo Ttap3u murap 6aéH HaMmoeM: 4yH XaTpo uoTHa0 Oomaj, rydpTaH
0a MaBpUI acT, KM HOTHUJON OH HYKTa acT Ba METaBOH I'y(pT KM KamMTap a3 XaT
Oolraa gap oH 0a sk OybI XaTpo 4y3 Oy HaOyBajl.

Hyxta map cypat Ha Ty’a acTy, Ha ap3 acTy, Ha YMK, aMMO HHUXOSTH
XaMau HUXO0SITXO MUCIIHU CapH Cy3aH acT. [lap Xap sk HyKTa caTXy XaT MaBuy[
0a yucM act, aMMo Bobacta 0a BaXM YHUCM a3 OH YyJI0 HECT.

Carx Ba XarTtu pocTt kKaaomxosHA?! [lap Mu€HM ny XaT caTxu poCT
KYTOXTapHWH caTX acT. SIpHE XaTTH POCT KYTOXTApWH XaTTecT, KU OaliHU Iy
HyKTa Kapop aopaa. Arap gap caTx xaTxo Oapobapu skaurap Ba gap XaT
HYKTaxo 6apoOapu skaurap 00I1IaH/I, OH TOX caTX Ba XaT poCT MeOoIal.

3oBusg Ywucrt? — HykKrae MmebOomian, ku map arpodu oy xat gap
nmaiBacTarud POCTUM OH CHIApW caTX € WMH KU 30BHSIM MYCTaKUMAT — VI
xaTTail Mebomaa. Arap UH Iy XaT pOCT HAOOIIa ] OHPO 30BUSAM MYCTaKUMAT-
yII XaTTali HOMH1a HAMETaBOHEM.

Yann ryHa 30Busixoct? - UyH XaTTu poct O6ap xarre ydpraa MoHaHIU

3a0oHaM Tapo3y Oap aMmyjaml Ba OH Ay 30BHS, K-a3 WH Cyil B-a3 OH Cyu
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XaTTaHI, Map SIKOUTrappo POCT OOIIaHd, Xap SKEPO «KOMMa» XOHAHJ Ba OH
XaTpo «aMyJ» XoHaHJ. Ba xap 30Bus, K-a3 KOoMMa KamMTap Oolla, «XO[ada»
XOHaHJ, all Te3 Ba Xap30BHUs, K-a3 Kouma Oemrap Oomraa, myHpapuda

XOHAH[#, all KylIoJa:

amyz

KOHUMa KOHMa MyHpapuda

Pacwmu 3.
[ITaxn unct? — Cyparte, k1 gap aTpodu OH XaT Kalllyjaa IIyJaacT IaKI
HoMmua Memasai. Jloupa Oomran, makiect, K aTpodu OH TUPJ XaT Kallluaa

mynaa, MHUEHU OH HYKTACCT, KU OHPO MapKa3 MCHOMAaH/I

Pacmu 4.

KypT Ba Batap unct? — Xap XxaTTu pocTe, KU a3 Jorupa 0a Mapkas Ba €
MYXHUT Mery3apaj OHpO KyT MEeHOMaHA. Ba arap oH a3 mapka3 Harysapaj
OHBAKT MeTaBOHEeM OHpO BaTap HomeM.

CaXM KaaoM acCT: - XaTTe, KM OaliH HUMau BaTap Ba KaBC MaB4Yyd aCT

caxM MeOoIaj. arap KaBc a3 a3 HUMHU Jlopua 3uéj OolmaacaxM a3 HUMHU KyTp

ad3yH acr.
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Yaiitbu Oy3yprrap kajgom act? OH HUMM KyTpH JIoMpa acT, KU 00 HOMU
qaiib Mmaimym act. Yaiibu pocT HUMaM BaTapu 1y KMUCMATU KaBCpo Jap Oap
MeTrupaj.

Hurap Tabpudxonm Madxymxoum reoMeTpus Jgap pHcoiia acocaH 00
TapTubu OaéHHamydan YKIUAYC oBapjaa Inygaact. ['yzopumu bepyHin a3
Yximmayc 00 oH hapk MeKyHad, KU YKINAYC aBBajl Tabpu(U HYKTa, COHA XaTH
pOCT, XaMBOpi Ba OabJaH yucMpo AodaacT. bepyHi Oolnaa WMH paBHUIIPO
OapbakC WYPO HaMyJaacr. Y 4YUCMPO XaM4yH «aléu 00 Y3BXOU XHUC
JapKIiaBaHaa Ba Xya 0a Xy MaB4yaOyaa» Tabpud Kapjaaact. XaMBOPHUPO
Oo1aa, XxaM4yH capXaJaxou 9UCM, XaTH POCTPO XaMUyH capxXxalyd XaMBOpH Ba
HYKTapo 0oIlaj, XaMuyH OXMpHU XaTu pocT [1; ¢.49] mapx momaact. Y kaiig
HaMyJaacT, Ku MapxyMH MaTEeMAaTUKUM YUCM FaWpUMYIIaXXacoOTECT, KU
XOCHUSATH (PU3UKUHM OHPO HUIIIOH MEAUXaJ. XaMBOPHA FAHPUMYIIAXXaCOTECT, KU
a3 YMKHM YUCM, XaT FApUMYIIaxXXacoTeCT, KU a3 BaCEhbIMU XAMBOPH XOCHI
MelllaBaj Ba HYKTa FAHPUMYIIAXXacOTECT, KU a3 Japo3uu xat bapmeosia. Mu
HYKTau Ha3zapu MaTepUaIUCTOHAPO, KU MaHCyO 6a ApacTy acTt, OyHEAry3opu
yapaéuu apactyin-Popobil TalnkuH MeKapa. Y Jap mapxud Xya 06a ocopu
VKJIMyC HABUILITAACT:

«OMy3UIIT YUCMXOHW XHMCIIaBaHIa OO0sT MyOWHAW YUCMU JapKIlaBaHIa
OFO03 TapJuja, Jap XaMBOPHUIO XaTTH POCT Ba HYyKTa yaMbbdacT rapaan» [2;
c.49].

baéan Madxymxom acocum reoMeTpupo bepyHi gap acocu
HUIIOH104X0u Popobit 6a Yo oBapaaacT.

Bbepynin 6a xamMBop# Ba XaTH POCT AyTOr#A Tabpud gogaact. SIKyM — UH
«XaMBOPH Ba XaTH POCTH KYTOXTapuWH 00 KaHOpaxou 00 OHXO Oapobap».
HyoM - «Arap gap XaMBOpPHM XaTXOU POCT MaxJIyd XaM YOUTHp OoIaj, oH
rOX OH HYKTaXOH IMaxJIyuu YourupOyaa, XxaTu poct Medomman [3; c.49].

Nu Tawvpudxo a3z Oaénorxou EBkmua dapk MmekyHana. Tabpudu
aBBan bepyHii 0a uyeHKyHHMM Japo3i Ba MacoxaT paBoHaA IIyja, oH Oa

akcuoMaxou Apxumen, KU Jap pucoian xya «Oupm 0a Kypa Ba CHUIUHIP»
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oBapjaa mrymaacT maboxaT gomrTa, Tabpudu ayroM 0a rysopumxou Ilmaton
xamoxaHri nopaa. bapgan bepynin 6a Tabpudu KyHY Ba HaMyaxou oH (Te3,
pOCT, KyH[), IoNpa Ba XaTXO Jap JOWpa, HAMYIXOM CEKyHYaxo, XaTxo JAap
CEKYHYax0, HaMyJIXO0H YOPKYHYAXO, XaTXOU POCTH Mapajuiesl Ba KyHYXO Aap
OH, TapajiejorpaMM, IIAKIXOW JapyHKAIIWIallyaa Ba OepyHKaIIWmalryaa
Mery3apaa. Xaman uH Tabpudxo 00 Tabpudxou oBapaan EBKIMA MOHaHI
MeOOIIaH/I.

Xarxou poctu mapamienpo bepyni uyHuH Tabpud momaact: «HH
XaTXoe MeOOIIaHa, KK Aap SK XaMBOpA BOKeb Oyaa, Macodau OallHM OHXO
Oerariiup MeMoHa». Arap oHXopo 6a ay Tapad TaBOM JUXEM, OHXO XeY I'OX
BoHamexypaua» [1; c¢.50] Kucmu nytomu uH Tabpud 6a tabpudu EBkimua
MOHaHJ MeOoIIag, KUICMU aBBaju Tabpud Oommraja, 6a MaBUyIUSITH XaTXOU JIap
sikxes1 Macoda qolrupOyaa gajonaT HaMmy/a, Aap FeOMETPUSU FalpUEeBKIIUIA
WypoHamaBaHgaact. Jlap MaBpuay UYpo IIyJaHW aKCMOMaxou OOKHMOHIau
EBkiua a3 MH TAacAMKOT IOCTYJaTU S5-yMH OHpO IapTodTaH JIO3UM acT.
Nuryna tabpud nap ry30puIIxou MaTeMaTUKd OHOHUU acpu Il-u mumonn
[Tocumonuss MaB4ya acT. ODXTUMOJMATH OH KU WH Tabpud Aap ocopu
Apxumen «dap Oopam XaTXOM POCTH Mapajuies», KU Jap acpxou MHEHA
MaBuy Oyy TO 3aMOHM MO OMaJia HapacuaaacT, MaBuy Oyaaact. ba xap xon
ncobotu nocrynatu V-u EBkina, ku 0a sike a3 MybTakugoHu Apxumen Coour
nbouu Kyppa taamnyk mopaa, 6ap acocw Ty30pHIIXOU YCTOAAIl MeOOoIma.
Hanenu oH ku uH Tabpudpo bepyHit aBBaiuH 1ryaa rygraact, oH acT, K1 § 06a
rosixon Apxumen Ba Coout nbuu Kyppa kabraH mHOCO#R JOIITAACT.

Ncbotu Maxcycu TeopemMaxou reoMeTpi 4aBod 6a puconan «MyailsiH
Kap/IaHU XOpAaxo Jap aoupa 60 €épuu XaTu MIMKACTAW JapyHKAIIUIAU OHXO»
(xopmaxo) meboman. Homu uH TabpmmdoTr OO0 OH alokaMaHI acT, KU
MYHIapU4Yal aCOCUU OHPO UCOOTXOU T'YHOTYHH TeopeMaxou ApxXumen JTOUp
0a XOCHSATXOU XaTXOW Ka4yu JapyHKaIIUJallyaad JAoupa TAIIKWAI Meauxa.

Teopeman ApxuMe]l YyHUH aCT:
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«Jlap noupa xatu mukactau ABC a3 ny kucmat AB, BC ubopar 6yna,
KUCMAaTH a3 xama Kajiod oH JIE neprneHauxkyisipau xatu mukactapo 6apodap
yyno mexkyHag AE=EB+CB»:

(pacmu 5).

Pacmu 5.

Bepynn ce ucborepo, ku 0a xyau Apxumen MaHCyO acT oBapjaa, Ouct
ucbotu gurapepo, ku mareMatukxou lapku acpumuénari ngpo HaMyaaaH]I
Jap pucojiaam 0aéH Hamyaaact. A3 yymia, ucoorxou ycroaam Mouu Mpoxi
Ba 8§ mcbOboru Oa Xymall TaaJUIyKAOLITApO HU3 oBapaaacTt. ba ralip a3 uH
bepynit 603 1y Teopeman Apxumeapo ucoOoT kapmaact. [lap ske a3 oHXO a3
pyu ce Tapadu cexkyH4a Macoda a3 acocxou OaJaHAMXOM OH TO SIKE a3
KyJUIaX0 MyaisiH KapJa MeIlaBaJ. arap acocu CeKyHuapo 00 a, my Tapadu
O0okMMOHIapo 00 b Ba ¢ Ba MPOEKCUSIXOU POCTKYHUATHU OHPO Oa Tapadu a &€

nasoMu oH 60 blBa ¢! mmopa xynem, nac xauromu b > ¢ 6ynan

b 1< +b2—cz> a’ + b? — c?
=—|a =

2 a 2a
.1 b? — c? a® — b? + c?
ct=—a— =

2 a 2a

NH Teopema 06a Teopemau ymymuinynau Iudarop ku nap kurodu Il-u
«Mo6tngo»-u  EBkimmp wumcOoT 1mrymaacT, OapoOapkyBBa MebOoman. Jlap
TeopeMan gurap, ku 00 Homu Teopemam IepoH EmoBap MelraBaj
(MaTeMaTUKXOM aBpyIon 00 OH a3 pyu «MeTpuka»-u ['epoH HIMHOC IITyTaH/T)
MacoxaTH cekyHua (S) a3 pyu Tapadgxou OH MyaiisiH KapJa MelaBa/l.
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S=yplp-a)p-b)p-c)
Jap UH 40
_a+b+c
P=—"%

MeOormaza, ku bepyHin oHpo «ucOoTH amanxou Apxumesr 6apor MyaisiH
KapJaHU MacoOXaTu CeKyH4a 00 Oap3uéaaTin» MEHOMA/I.

Ncbotu xapay Teopema 6a Teopeman Apxumen qoup 6a XxaT IMKacra
oBapga wMepacoHan. babn a3 Teopemam I'epon bepyHit Teopemau
yMyMHIIyAapo oumjg 0Oa MyalssH HaMyJaHd MacoxXaTH YOPKyHYau
JapyHKaIlUIau 1oupa, a3 pyu Tapa@xon oH Meopa.

S=Vplp-a)@-b)p-c)p—-d

HNcbotu oBapmau bepynin (um3e kabn a3 xama 0a MO Mabiaym) Oa

xamacpu mucpuu y am-Hlanuu taamnyk gopad. bopu aBBan maBuyn OynaHu
YOpPKYHYAW JapyHKamuaau aaBpapo bepyHii map ocopu MaTeMaTUKU XUH]IA
bpaxmarynra BoMexypan. bepyHii OHpO «KOUIau XUHIYX0» HoMHUAaact. dap
606u I-u xutobu IIl-u «Konynu Maceyain» 0a OFO3U TPUTOHOMETPHUS
Menapao3an. dap uH 4o § Tabpud Ba METOAXOM XUCOOKYHHM «XOpPIaxou

acoci» (aliHaH XOpJia — acoC)-po Meopall, KU J1ap OH XOPAaXoHu a,, — KAMOHU
1
Oa — XHCcCau JiaBpa O0apobap TaBcu@d wmemaBaHa, KU gap uH 4o n < 10

Mebotaa. Xucodb0apopuxo 1ap acCocu CO3UINXO0 00 EpUU Maprop Ba XaTKallak

Jlap acoCy TeopeMan ApXUME OUJU XaTH IMKACTa Ty3apOHUIa MEIIaBaHI.
Bepynn sxe a3 ucOOTXOM MH TeOpeMapo OBapjla «TACAUKOTU TYIOMPO

OMIM XaTW INMKacTa» nap Hamymau AB-BC + DB? = AD? Ba «TacaMKOTH

cetomun AB - BC + AD? = DB? — po HUILIOH MeIUXal.
1 1
Bo nctudoma a3 oHXO XOpAAXOM dz Ba g, KM MyBopHKaH Oa S Ba -

xyccau noupa 6apodapans (Tapadxou CEKyHUYA Ba IIAIIKYHYAXOU MYyHTa3aMU

napyHkamuyaanyga) 6o ¢gopmynaxou 3epruH XUCOO Kap/ia MelaBaHI.
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3
as = Zr-Z-Zr Ba g =7

KU Jlap UH 40 r — paauycu jgoupa meboman. Tapadu dopkyHHapo
bepynin a3 pyu Teopeman Iludarop, ku rap Hamyan

2r - 2r
2

a4:

Ba Tapadxou MmaHYKyHYa Ba JaxKyHYapo MyBodukaH 60 GopMynaxou

3€pHH XUCOO HAMYJAacCT:

2r-2r-5 1\* 5
s = (1—6‘5) T

2r-2r-5 r r
a0 = ["g——7=3(5-1)

XamMau HH Machajgaxo 0a Xajuim Myoauial KBaapaTid oBapaa
MeIIaBaH/I.

Houp 6a Tapadu xadhTKyHYan MyHTa3aMHU JapyHKaIWaad AaBpa, KU
édranu oH 6a xamwmm Myomuiaau Kyouu x> + x2 — 2x — 1 = 0-u 6a Mmyogunan
KBagpaTtin 00 koadducuenTxom OYTyH oBapAaHalaBaHga BoOacTta bepyhi
YyHUH Merysa. «Xauld MH Machana Oa osHaa mapOyT Oyaa, allHU XOJ
FAUPUUMKOH acT».

Tapadu 8-xkyHyapo 60 ¢hopMynau 3epruH MyaiisiH HAMy1aacT.

ao = Jr2 = (7 -7) =r(ﬂ>

A3 macpamaxou MapOyT 0a co3uIIxou reoMeTpi, ku bepyHin 6a oHXO

Jaxjg HaMyJaacT, TPUCEKCUSIM KyHY Ba OYpHUIIXOM KOHMKHPO MYOHHA

MEKYHEM.
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Tpucekcusiu KyHy (Macbhanan 0a ce KuCMU 0apoOap TakCUM HaMmyJIaHU
KyH4) —po 060 €puu maprop Ba xaTKalllak XxaJl KapJaH UMKOHHOIa3up act. Jlap

acocu bapobapuu

cos @ = 4COSB§—BCOS§

TPUCEKCUSIM KyHY Oa Xa/uid Myoauiiau KyOwm oBapaa memaBajn. WMH
Machaiaa 60 €épumn acboOu Maxcyc — XxaTKalak 00 Ay HyKTau Jap OH Kaiayaa
Xall Kapjaa MemaBaja. bepyni OGapou €btaHu a9 MH acboOpo ucrudona
Hamygaacr. (§ dg —poO TaBacCcyTu a3 — xopmaxou 20°-ii, meéban, xu
MyTOOMKaH KyHuu 60°-po 6a 3 xuccam 6apodap qya0 MEKyHAHN).

XaHroMm XUCOOKYHMM Xopaaxo Ba cuHycu 1° HM3 mH ac606po
uctudoaa HaMyaaacr.

V 12 yecynu 60 épum acbobu HOMOApLIyAa Xajl HaMyJaHU Macbhajlau
TPUCEKCUSIM KYHUYPO TMEITHUXOJ HamymaacT. SIke a3 MH METOAXO METOIu
Apxumen meboman, ku gap «Kutobu nemmaxo» oBapaa mmymaact. ke a3
METOAX0epo, KM Xyau bepyH@ IMemHuxoa HamyaaacT, Auga MebdapoeM.
bepynn Tpucekcusiu kyHau AEB (pacmu 6)-po 60 épum paauycu EC;, ku oH
nap acocu a3 xopaanm AB yymo Hamymanu mopyanm AZ-m 6a xopmaum AC;-u
KyHYr MaTinyo Oapobap (AEC,) xocmn memaBan, édraact. Jlap wH xomat
apTH MOHAHAWU CeKyHyaxou OapoOapmnaxiayu AEC, Ba ZAC, uctudoma

MeniaBanu.
1
AAEC, = §AAEB

Azbacky sKe a3 MH KyHYXO MapKasi Ba Aurapail JapyHKallggamryaa
Mebomaa, kamonu C;B myuanmam AC; act. A3 uH Oapmeosia, ku kyHuu AEC

6a cesxu kyHu AEB 6apobap acr.
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Pacmu 6.

Maswaymor ouja 0Oa OypuIIXouM KOHUKUpO bepyHin ngap acapain
«Ycrypnodo» papoxam oBapaaact. UH OypHIIIX0O TaBaCCYyTH ITIOPYAXOH MAXCYC,
KU «mapropxou takMuiaédra» Hom rupudta OygaHa, HYpo Kapaa My IaH/I.
Nuryna maproppo aBBajiuH 0op xamacpu oquM Aoycaxiu Kyxi uctudona
HamyaaacT. Hyru O6exapakaTu mapropu TakMmi€édTa Jap XaMBOPUU aMy/i
HUcOaT 0a xaMmBopuu ydyKaA TaxTH KyHYd [ Ty30IITa IIyaa Ba HYTU
XapaKaTHOKU OH, KU J1apo3uall Bobacta 6a YOUTMpIIaBUU XaMBOPUU YPYKi
Tariup Me€bas, HucOaT 6a Hyru OexapakaT KYyHYd « — PO TaIllKUJI MEIUXa/l.
XaHromMm 0a KOp AapoBapAaHM Maprop HYrM xXapakKaTHOKW OH MHaigaprai
MaBKEU XaMaM XaTXOU TAIIKWIINXaHJau KOHYCH MOWJIN TIOMPAaBUPO, KU TUPU
OHpPO HYTM OexapakaT TaIIKWI MEINXajd, HIIFoJ MeHamosi. buHobGap uH
KaJaMU HYTH XapaKaTKyHaHJa Jdap XaMBOpHHU yhYKA XaTH OypHUIIA KOHYCPO

00 UH XaMBOP# TacBUP MeHaMosI (pacmu 7).

Pacmu 7.
CaHuugaH AyHIBOp HECT, KU XaHIOMH @ < § OymaH OypuUIlId KOHUKWA
IUIC, XaHroMu o« = OydaH Tapabojla Ba XaHroMu a >[5 OynaaH
rUnepoo0Iapo TAIIKWI METUXAH]I.
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Hap dacmu «Mnm map Oopam cutopaxo», KM 0a CTEpeoOMETpHs
Oaxmuaa myaaact, bepyni Tappudu Kyo, mpusma, CUIMHAPXOU POCTY MOUII,
KOHYCXO, OypuIld KOHHKHA, chepa, Imakaxoun cdepuki, IaHy HAMYIU
OMCEPPYAXOU MyHTa3aM, JOMPAXOH XypH Ba KaJoHH cepaxo, KyTO Ba TUPPO
nap uH ¢acn 6aéH Hamy1aacT.

Tabpudpxon kyO, mpusma, CHUIMHIPU POCTU JOUPABUPO MOHAHIU
EBxnup oBapnaact. baba y kailn MeHamMosi, KU Jap 0ab3e MaBPUIXO aCOCU
CWIMHIPPO HA JOUpaxo, Oalku MIAKIXOoM Oapobapu MOHAH[ TaIIKWUII
Mmeauxaum. [1; ¢.55].

V taspudu xonycu goupasupo uyH EBkiaug 6aéH HamMyaa, aHY HABbU
OypHIIIXOM KOHHUKMH: CEKyH4Ya, JOoupa, d3JUIUIC, Tuiepodosa Ba mapaboiapo
HoMOap meHaMosia. baba bepyHin 5 HaBBU OUCEPPYIXOU MYHTA3aMPO MyOHHA
MeHaMosi. ABBajlaH, KyO, ki uOoOpaT a3 6 kBaapaT MeOoIllajg Ba OHPO
3aMuH# MeHoMad. J{yroMuH, kKu ubopat a3 OMCT ceKyH4a Meboliaa, 00 HOM
rupudraact. CeroMuHpO, KU a3 8 CeKyHUa TapkuO €E¢raacT, XaBOd HOM
MeHnxad. YopyMHUHpPO OTAlllMH HOMTY30pi MEKyHaJ, KM OH a3 4Op CeKyH4Ya
XocuJl mygaact. [TaHqyMuHpo ocMOH#Z Mexucobajl, Ku OH a3 12 maHYKyHYa
Tapkub €draact. bepynnm 0Oa raiip a3 KyO, KU OHpO THUOKH MabMyIi
HOMTY30pi HaMyJaacT, MYyBO(MHKAH HWKOCa’Ap, OKTajap, TeTpa’dap Ba
JTOJIEKa’aAppo Aap Hazap gopada. Homryzopum § 6a uH OUCEppysAxo a3 pyu
TabiuMoTH IlmaTon Bokeb mynaact. [lmaToH mexucoOua, KM aTOMXOU OTalll
IIAKIIM OKTA3p, aTOMXOU 00 IIAKIM MKOCA3Jp, aTOMXOU 3aMHUH IIAKIIN KO,
aTOMXOM XaBO — ILIAKJINW OKTa3ppo aopaa. Hap makryoorain 6o MoHu CuHo
noup 6a YMCMXOM YapX3aHi, KU TYXMIIAKI MeOoIIaH I, TyPpTyTry MeKyHal.

Hap pucoman xya «Cdepa» HUCOOTHU TeOpeMaxou CTEPEOMETPUPO
oBapmaact. Y oumn «Teopema map Gopau ce IEPHEHAMKYISIP» MabIyMOT
J0/1a, Kailg MeHaMosia, Ku oHpo 60opu aBBajl MOouu Mpoxki (ycroau bepyHi)
ucbor Hamygaact. Y uH ucborpo map «Cdepa» NemHUXon Hamyaa, Iap
O6apobapu OH UCOOTH XyApO HU3 Meopaa. MH ucOoT a3 MyouHan XaMBOPUXOHU

ABCD Ba EC;CD (pacmu 8) mypys memmaBaia. A3 HyKTau A MepHeHIUKYISpU
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AE 6a xamBopuu AE 0a xamBopuu EC;DC Ba AD 06a xatu poctu CD
dbypoBapaa memanan. Jap xapay tapadu Hykrau D 1y mopuaxou 6apodbapu
DC,DJ] — po wou poma, xarxou poctu AC,AJ,EC Ba EJ] — po Mmery3apoHas.
Azbacku kyHuxou ADC BaADJ] — KyHUXOoM pocT MeOomaHa, Tapadxou
DC Ba D] 6apobap Oyna, AD 6apou cexynuaxou ADC Ba AD] Tapadu ymymi
Mebomman. A3 ua 6apmeosa, ku AC Ba A 6apobapana. XamM3aMoH, a30acKu
kyHuxou AEC Ba AE] poct mebomang Ba AE tapadu ymMymMun ceKyH4Yyaxou
AEC Ba AEC; meb6oman, mac CE Ba EJ 6apobap act. bunob6ap uH, Tapadxou
cekyHuau ECD wmyBodukaH 0a Ttapadxoum cekyHyam ED] OGapobap Oyna,
kyHyxou EDC Ba ED] 6apobap mebommans [3; ¢.55]

o~

E

Pacmu 8.

Oupn 6a mpoekcusicosuu chepa gap xamBopi bepyHin map acapain
«Pucona oug 0a NPOEKCHSACO3UM OypyxO Ba TACBUPU MaMilakKaTxo Jap
XaMBOP» MabJIyMOTU CaxeXpo HMUIIOH aogaact. MyHAapu4aum acoCMU WH
npoekcusco3n gap Pacnm «Mcrroxxon Mox» MaTpax mygaact. Sk KucMm
MPOEKCUsICO3UM cepapo Iap XaMBOpH Jap acapu gurapaii «YcTypraoousp»
napa HamypgaacT. MMIH aman 0apou TacBUPU OCMOHU CHUTOPA30p Ba HUIIIOH
JOJaHM XaMBOPHUXO Jap Xxapuraxo TarOukmaBanma act. Jap Ilapku
acpUMHUEHATA TIPOEKCUsICO3UU chepit 1ap K KyTO — 1ap XaMBOPUM IKBATOPH €
XaMBOpUM 0a OH mapaiuien uctudoaa kapaa memyn. MH npoekcusn 60 HOM
crepeorpadi xany3 6apou onuMonu FOHonu kagum ['mnmapx Ba Iltomomeit
MabiIyM OymaHa. bepyHii OHpPO «METOaM YCTypioOm» HOMUIAACT. XaHTOMU

MPOEKCUSICO3NH cTepeorpadi maBpa, KU a3 MapKa3u MPOEKCHs HaMmery3apas
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JaBpaxo TacBUp MeEOaH Ba a3 MapKa3| MPOEKCUS T'y3apaHaa XaTXOU POCTPO
Tamkuil Mmeauxana. KyHuu OaiiHm maBpaxou cdepaxo Jap XaMBOPUXOU
Oy3ypruxou HaTypasiii MpoeKcHusi MemaBaHa. ba TaBpu auaMeTpin HyKTaxou
MykoOmnxobugan chepaxo 00 HykTaxoe TacBUp Me€0aHA, KM OHXO Jap
HaTUYau KOMOWMHATCHSXOM WMHBEpCH HHcOAT Oa [gowpa, KU 2IKBATOpHU
chepaxopo HHBUKOC MEKYHAH/I, XOCUJT MEIIIaBaH/I.

Yapxzaaun chepaxom ¢a3on map XaMmMBopia 00 TaOIMIIMXHXOHU
JoupaBit TaCBUp Me€OaH/I, KU OHXO 4y(pTU HYKTaXOW HUIIOHIOJAITyaapo 00
qy(pTH XaMHaBBAIIOH MHTUKOJ MEAUXaH/. Jlap X0JaTXou XyCyci TapauIlIXou
chepaxo map aTpodu TUPXOSIIOH 00 TapaUIIXOU XaMBOD# 1ap aTpodu HyKTa
TaCBUP Kapja MeliaBaH. bepyHin MeToau HUCOATaH YMYMUHU MMPOEKCUSIPOHUN
chepaxopo map XxaMBOpi, K OHpo xamacpaiil CaroH# NeNTHUXO0d HaMy/aa Oy,
HUMIOH nomaact. Jlap uH MaBpua chepa 00 HYyKTaXxou THUPU OH, KU Aap
XaMBOPHUHU OH YOUTHpP HECT, O6a sKe a3 XaMBOPHUXOM OO THUP MEPICHIUKYISP
nmpoekcus kapma MemaBana. AOy Xomua ac-CarOHW KyJUTaXxOW KOHYCPO
WHTHUKOJI J10/1a, OHXOPO Aap Joxuiu chepaxo € map 6epyHH OHXO, KM OO THD
Jap SK XaTH POCTaH, YOUTUP HaMyd. XaMHUH TaBp, JOMPAaxXOoU KaJloHU cdepa
IIAKJIM XaTXOU POCT, IOMPaxXo0, JJUIUIICXO, MapadoJiia Ba runep0o1axopo KadyJ
MekyHaHa. Kabm a3 mH AroH Kac YyHHH XaMBOPHHU XalpaToBappo TacBUP
Hakapjaa Oya. Arap Mapkasu IPOEKCHSIPO Aap MOXUIK cdepaxo YOUTHp
HaMyJa, a3 pyd OH XaMBOpuu 0Oa THUP NEPINEHIUKYISAP Ty3apoHEM, Mac
HyKTaxou Oypuin cdepaxo 00 MH XaMBOPHA XAHIMOMM IIPOEKcUsico3in Oa
HYKTaxou O€OXHp JIypH MNpPOEKCUsM XaMBopi Mery3apana. JlaBpaxo map
cdepa, KU UH XaMBOpUXOpo MeOypaH 0a rumepOosaxo, AaBpaxou cdepa, Ku
0a MH XaMBOp# MepacaH] — napabojaxo Ba aAaBpaxou chepa, ku 60 XaMBOpPi
HYKTau YMyMii HaJlopaH 6a 3InIcxo Mery3sapana. bepyHin MeToau Xocu Xy
—  TPOEKCHACO3WHU CHUJIUHAPUPO TIENIHMXOJ HaMyd, KW acocH OH
MPOEKCUSICO3MHU Tapajiieanu chepapo map xaMBopi Aap aTpodu TUPU HH

chepa tamkua Meauxad. [Ipoekcusu CUIMHAPA XOJaTH XYAYIUH «IIPOSKCHS
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TakMuinoaa»-u Caronin Mebolag, KU Jap OH MapKasu Mpoekcusi 0a Geoxupi
Mekyuan. bepyHin map uwWH MaBpua UYyHMH MeHaBucan. Jlurap HaBbH
MIPOEKCUSIXO MAHCYOU MPOEKCUSIM CUIIMHAPUUA HUIIIOHI0au MaH HecT. To uH
3aMOH YYHHMH IIAKJIW IPOEKCUSICO3UPO BOHAXypaa OymaM. MoOxXuaTu uH
MPOEKCUSICO37 a3 OH MOOpaT acT, ki 6a BocuTau Aoupaxo € HyKraxou chepa
XaTXOU POCT € XaMBOPHXO Mery3apaHj, KM 0a TUPH MPOEKCUS Mapaies
MeOOIIIaHI: XaMUH TaBp, Jap XaMBOpHA Xamellla HyKTaxo, XaTXOH POCT Ba
AJIIUIICXO [2; ¢.57] XOCKJI MelIaBaHI.

Bepynin 603 K HaBb MPOEKCHUACO3UPO TMEITHUXOJ HaMyaaacT, KU OH
Oapou TacBUpW HUMChepaxo Aap XaMBop# Kyjaih meOomran. Jlap wH xomat
MepuauaHae, KM HUMchepapo Maxayd MEKyHaj, JaBpacpo TACBUP MEKYHas,
K1 0a MepuaraHau OH Ba dKBaTOpu y(dyKd Ba amyaid 0a nuaMeTpu UH JaBpa
MEPIICHANKYJIIP acT. TakCUMOTH Tpaaycxo Aap WH Ce JaBpaxou cdepaxou
dazon 00 MPOEKCHUSN MyHTa3aMHU TaKCUMOT Jap JaBpau HUIIOHIOJAIyIa Ba
JTUAMETPXOU OH TABCHUP MelllaBajl. MepuanaH Ba napajjieaxou O0OKkMMoHaa 06a
KaMOHH JIlaBpax0o KM 0O Cce HyKTa COXTa IlyJgaacT, Tadaccym Mmecbana. [lap
WJIMH MYOCHpP WH IPOEKCHSICO3UPO TJ0o0yiasapi MeHOMaHa. Macwanau
IpOEKCUACO3ii map aurap acapu bepyHin «TakMWwiguxum CaHbaTH
MIPOEKCHUSICO3M 1ap XaMBOph» Oa€H I1y1aacT.

§3.2. YoHroxu TpuroHOMeTpHs (MJIMH MyCaJIaCOT) Jap CUCTEMAH
puésuéru AOypaiixonu bepyHii

Jap GaliHn coxaxou MaTeMaTUKa, KU OJUMOHU acpumuéHaruu lapk
Py OH KOp MeOypaH, TPUTOHOMETPUS MAaBKEW MYXHUMPO HIIFOJI MEHAMOSI/I.
Max3 pyman TpUTOHOMETPHUs OOUC Tapau/l, KM MaTeMaThKa 0a UJIMU TaOWuu
Mabpy(du OH 3aMOH — aCTPOHOMMS TTaliBACTU HOTycacTaHi Oapkapop HaMOSI
Ba cababropm HyMyHu MIIMXOH coaTu opToOi Ba TaKBUM rapaaa. Macbanaxou
TPUTOHOMETPA OOWCH HWHKUIIOGU JUTrap KUCMXOM MaTeMaTHhKa, 0axycyc,
xucobbapopuxou Takpuoi rapaua. OJIUMMOHM axJIM UCIIOM KOPPO J1ap paBUsU
TPUTOHOMETPHS Ba AUrap OAXIIXOM MaTEMATUKA a3 TapyyMa Ba LIApXU OCOPHU

ry3amrarod mypyb Hamyaaua. Hap oxupu acpu VIII sike a3 tabaudortu
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XUHAYBOH Aap KUCMATH TPUTOHOMETpus O0a 3a00HM apabi Tapyyma Kapaa
myma, map acpu IX Tapyyma Ba mapxxow <«AnMayuctin-u baTaumyc
(ITTomomeit) pyu Kop oMas.

XamzamoH, «Chepuka»-u MeHenait 6a 3aboHu apabm Ba O6abaaH 0a
dopci Tapuyma kapjaa iy, MaTeMaTHMKXOM IOHOHHA YaaBalid XOPJaxopo
TapTUO J0/a OyAaHd, XMHIYX0 OOIIAH/I, XOpJ1axopo 0a CHHYCX0 MBa3 HAMy/a,
6a wiM MadgxymMxoum KOCHUHYC Ba CHHYC — BEpCYyCpO HTOXWI HaMyHaH]I.
MaTeMaTUKOHU YAaXOHU UCIIOM OY3ypruxou HaBU TPUTOHOMETPUPO PyU KOP
oBapAaH, 06a TaxXKUKU XOCUSATXOM OHXO IIypyh Hamymana. OHXxO xamau
XaJIXOU CEKyHYaXOoU XaMBOp Ba chepukupo &dra, 4aaBajixou TPUrOHOMETPUU
XeJie 3UEAPO TapTUO ToAaHA, KU 00 CaXeXUXOHU JAKUK KOpPKap/ IIyjaa OyIaH/I.
OHXO TaBOHUCTAHJ TPUTOHOMETpUAPO Oa sAK (aHHU MYyCTakWI TabmauI
IUXaHI. D490a1uétu MmateMaTuku bepyHin 6a xaman KUCMXOU TPUTOHOMETPUSI
MapOyT Meboman. Y map tabaudoTd TyHOTyHU Xya: «KoHynu Macwkynn»,
«nm map 6opam cutopaxo», «Xopmaxo», «['ydpTyryzopxo moupm amanu
cosix0» 0a Machajaxou TPUTOHOMETPUS JAaXJI HAMYAAaacT.

Acocx0 Ba METOAXOU TPUTOHOMETpUM MyKammall nap kutobu Ill-u
«Konynn Macwynin» gap MakjiIv KOUIaxou ymyMmi 60 uctudoman ucborxou
reoMeTpii oBapaa wmynaann. lIlemrysamraron Ba MyocupoHM bepyHit a3
ITTonomMeit malirupin Hamyaa, paadycu aaBpapo 6a 60 kucMm (quamerparmpo 6a
120 xkucMm) yyno MeHamydaHA. bepyHit 60pu HaxycT Aoupaud paaudycaml Oa
BoxuJ O6apobappo uctudoja HaMymaacT, KU UH aMajl XUCOOKYHUXOPO Xeje
OCOH MerapjoHaa. «Mo nuaMeTppo 1y xucca KaOys HamyJa Ba HUCPU OHPO
CUHYCH KaJIOHTApUH MEHOMeM. buHoO0ap MH TaMOMHM WH CHUHYCPO BOXHI
MexucobeM. AManxou 3apd Ba TaKCUMpO OO OH Ty3apoHHU[IA, Pa3psaxou
XypATapu rpaaycpo Xocuia meHamoeM [1; ¢.59].

MareMaTUKXOM MaMJIaKaTXOW UCIOMA Oy HaBbU Oy3ypruxou
TPUTOHOMETpUpPO ucTUdoga MeOypaaHa: 1) CHMHYC, KOCHHYC Ba CHHYC —
Bepcyc. OHXO XaM4YyH XaTXO Jap Aoupa MyowHa Mmemymadg. [2; ¢.59]. 2)

TanreHc, KOTaHTeHC, cekaHC Ba KocekaHc. OHXO map aBBajd 0Oa JaBpa
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alokaMaHa HaOyma, XaMdyyH HucOatu TapadXxoW CEKyHUad pOCTKyHYA
XUCcoOuaa MeIry1aH/I.

Arap OanaHauy MIAIIKYHYAW aMy[d Joja Iryaa Oomraf, rmac HucOaTu
cossxon adkaHgam OHXO Oa OamaHmm map anokaMaHawm a3 Oamangun OdToO
Tariup mecoan [3; c.50].

Xapay Typyxu TacaBBYpOT MYTOOHMKAH TabCHUPU HIMXOU aHbaHABUM
IOHOHMXO Ba XMHAYXOPO MHBUKOC MeKyHaHI. Tabpudu xamaum Oy3ypruxou
TPUTOHOMETPA XaMuyH XaTXO Jap Joupa JacToBapau OexTapuHU
MaTeMaTUKOHU axJu UCIOM MaxcyO mecOan. bepyHir sike a3 aBBaJIMHXO OY/I,
KU XaMau Imaml (yHKCUSIXOU TPUTOHOMETPHUPO Tabpud 101, KU OHXO 00 XaTXo
Ba JloMpa ajJjoKaMaH OydaH.

bab3e Tabpudxoun nenrHuxoHaAMyaau ypo 6a€H MEKYHEM.

Cunyc- «HuchU  XOpAaxou  AyYaHAIIyAAW  KaAMOHXO €
MEPIICHANKYJISIPU a3 SIK HYr'd KaMOH 0Oa auamerp (dypoBapjialiyaa, Kid OH a3
HYTU JUTapy KaMOH HU3 MeTy3apajl.

Cunyc — Bepcyc (cuHycH TabauIaoaantyaa) — MUId JyYaHaiuyaan
KaMOH € XxaTu OaliHu aBBaJIM KAMOH Ba MHTUXOHU CUHYCH OH [4; ¢.59].

Hap Ttabpudu Typyxu AyIOMH Oy3ypruxod TPUTOHOMETPH
TabCcUpU O€BOCUTAaU THOMOHUKXO OapdacTta acT. MacanaH, bepyHit TaHreHC Ba
KOTAHT€HCPO uyHUH Bopua Hamynaact. buryzop ABC (pacmu 9) moupau
chepan dazon, ku a3 3eHUT Ba OPT00 Try3apanma 6oman (amyaun OdTod) Ba
nopon Hykram X Oomana. burzop map catxu 3aMuH THOMOHXOM y(QYyKA Ba
aMyJai Bacl myga Oormaa. A30acku paanycu 3aMuH HHcOaTH chepaun daszon
OeHMXOST Xypa Mebolaa, mac oHpo 06a Hazap HarupudTa THOMOHXOPO Jap
Mapka3u 3aMUH IMMHOHUJAINyda XucoOwagaH MyMkuH act, mac KO Ba ML
COSIXOM XaMBOp Ba Oapraira MeOoIIaHa, KU OHXO MYBO(MUKAH TaHTE€HC Ba

KOTAHT'€HC MEOOIIIaH/I.
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Pacmu 9.

bepynin «cos»-xopo xamMuyH pacaHma 6a goupaxou JP Ba CZ MyouHa
MEHAMOSII, KM OHXO XaTXOM POCT Jap JAOMpau TpUroHomerpn mebormanm. Ui
xenle ku MeOnHeM bepyHii MaxyMxou «CosIx0» Ba THOMOHXOPO a3 XaM 4yJ0
HaMekyHaa. 3epu MadXxyMH KaMOHHM JOoWpa, KU TaBacCyTU OH XaTXOHU
TpUuroHomeTpin Tabpud poma wemasana, bepynin Oamanguu OdTobpo
Medaxma. dap kucmxou IX — XI — u «['HomoHMKa» («AMalu cosixo») Ba aap
kutoou 3-toMmn «KoHyHH Maceyan» MyHocuOaTu OaiiHu (YHKCHUSIXOU

TPUTOHOMETPUPO TICIIHUXOJ HaMyJdaacT, KU OH 00 ¢GopMylIaxou 3epuH

OapoOapKyBBaaH/I.
cosec’a = ctg® + 1 1 ,
——— =sina
sec?a =tgla+1 coseca
cosa 1
; =ctga =cosa
sina seca
sina ctg a
=tga —— =cosa
cos a cosec a
. 1
a =
g ctg a

XaHromMu UCOOTH MH KOMAAX0 Aap Oapodapu MyHOCHOATXOM MabIIyMHU
reomeTpin (Teopeman Iludarop, MoOHaHIMU CEKYHYAXO) TEOpEeMaW CHHYCHU
TPUTOHOMETPHUSN XaMBOp 0a TaBpum Baceb uctudoma Oypaa memanain. ap

kutobu IlI-u «Konynu Macwynim» kouaaxou 6a Gopmynaxou CUHyCH cyMMa
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Ba (apkum KaMOH, ay4daHga Ba HuUCPU KaMOHpo OapoOapkyBBa HCOOT
Hamygaact. ap nmalirupin 0a aHbaHAXOM TAPTUOIUXUU 3UYXO UH KOUJIAXOPO
bepynin Ha Oapou cuHycxo, Oanku Oapou Xxopmaxo uctudoma Oypmaacrt.

XoTuppacoH 0osig HaMy/l, K XOpJlau KaMOHU &, KU OHpO MO 00 crd a uiiopa

a . a
MEKyHeM, 0a y4aH/1au XaTU CUHYCU KaMOHH > O6apobap act. crd a = 2 sin >

Bapou MyailssH HaMyJaHM XOpIaxoM aBab cymma Ba dapku a Ba
p (a > B) Bepynin xopmaxou al,b! kamonu 180% — a, 180° + a — po édra,

0abaaH Oy3ypruxopo Xxucod MeKyHajl.

ab\? alht\’
a? + (r_2> Ba (a')?+ ( )

2r

(r —paguycu noupa)
Kounau bepyHin 4yHUH HAaMy1 TOPAI:

crd(a £ B) =

KU OH 00 (hopmymaxou Myocup
sin(la + B) =sina-cosfB tcosa-sinf
O6apobapkyBBa MeboIIa.
XaHromu a = § OyjaaH oH 0a Kouaau
crd2a = a? — (a_b)z
2r
Merysapaj, ki oH 6a opmynau
sin2a = 2sina - cos a 6apobapkyBBa act. McOoTu MH Kouaaxo Oa
TaTOMKK TeopeMan Apxumen ouj Oa xaTu Imukacra acoc €draact. bapou
MyalsH KapAaHH XOpJaxou HUCPXOWM KaMOHXO bepyHi Kougam 3epHHPO

nctudo1a HaMy1aacr.

da_ a2 2r—a2_ 12 1. 9
rdz= @) +(77) = fper-a
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Oapou Xopaaxou Aojallygal a — U KaMOHU «a (opMmyJiau 3epUHPO

MEITHUXO0/T HAaMy1aacT.

bepynin xamam wuH ¢GOpMyIIaxopo yMyM# COXTa, METOAM MYyausH
HAMYJIaHU XOPJaxOou YOPSKM KaMOHpO OO XOpAaxou MabiyM Ba XOpjau
XaIITSKPO HUIIOH Meauxan [1; ¢.62].

MyXOKMMapOHUXOU ypo Oa TaBpU 3€pUH HUIIOH J0JAH MYMKHUH acT:

arap a — Xopau JoJally1ad KAMOHH @, a' - Xopaau Iyppaco3u oH Goma Ba

a 1 )
A1=§, A2=§ (Zr—a)

Az = %al (k1 map uH 490 a4 = crd %)
_1 al'AZ _1 2A3'A2
T2 ay+ A, 2 245+ 4,

Ag = %az (K1 1ap WH 40 a, = % acT)
_1 az'A4_ _1 2A5'A4

A, =— = = —_._2 =
®" 2 a,+a; 2 245+3

(xamam A; — Xopo bepyHii 1ap XOTUP HUTOX JOIITAIIYAapO MEHOMA).

o a (¢4
Jap uH acoc Kougan MyamssHCO3UU XOpJaxou S Ba < — PO Jap HaMy[u

o
crd Zzaz = /A, 2r Ba
a

crd 5= a3 = A - 27 , xu1 60 hopMyIaxoun

a
1 —cos§

O6apobapkyBBa MeOOIIAH]I.
XaHnroMu uCOOT HaMydaHM WH KOUJAAaX0 bepyHi XOCHSATXOU
CEeKyHYaXOM MOHAH]I Ba TAHOCYOXOM XOcCWjaBUpo uctudoma Hamymaaact. Hap

uaomMau UH Koujaxo bepyHit kaiig mMekyHad: «MH Kouaaxopo uaoMa Jo0/a,
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1
Oapou XOJlaTU YMYMHUU crdz—n KOWJIau PEKKYPEHTHH 3epuHpO uctudoga

HaMy[Jaacr.
1 245, —1-A,,—2
Ay =3+
2 24, —1+A4,,—3

KM J1ap UH 40 A, — 3 Huchu XUCCau KAaMOHM Jojalnyia MeooIai,.

2k-2

Arap a3 xopaa 0a cuHyC ry3apeM, Kouaa IakIu 3epuHpO MErupa.

1 Zr-smz—lk-Az,{—Z
Azk:E' T a
2r-sm2—k+A2k—3
¢4 .
KU J1ap MH 40 Az — 3 = crd o= =71 sin—

Koumaxou oBapmamyga 00  ¢opMmylaxom  MYOCHPU  3€pUH

OapoOapKyBBaaH/I.

a 1
SinE=E\/2 + 2cosa

a

1
sinZ=§J2—v2+2005a

sin%z%\/Z—\/2+\/2+2cosa...

bepynin 6a TapTHO MOogaHU YaJaBaJIXOM TPUTOHOMETPH py oBapa, Aap
acocl  aHbaHAXOM KaJMMa a3 XopJAaxou TPUTOHOMETpH 0Oa CHUHYCXOU
TPUTOHOMETPHA Ba COSIXO Mery3apaj. YaJaBajiu CHUHYCXO Jap acocu Tabpudu
xopaaxo Ba cunycu 1° Taptu6 moma mygaact. Meroau XUcOOKYHHXOPO, KU
0a Ay TypyxX 4yJA0 HaMydaacT: YCYJIXOM HHTEPIOJSITCHOHWU aHbaHABA Ba
yCcyaxou HucOaTaH KyOn Ba TpUCEKCHSIU KyHY acoc épraana. ba rypyxu sxym,
ku oH nap «Konmynum Maceyan» oBapaa mygaacT metoam IlTonemeli Ba
actpoHomu acpu I Axyom Cuumsmpo TENIHMXOJ MeHaMmosa. bepyHn kaiin
MEHaMOSII, K MH yCYJIX0 MyBO(HKApPO TO COHMS HUIIIOH J10/1a, YCYIU XyCYCHUU
«caxexco3uu Iltomemeit» Homuaa MemiaBaa, Ku O0a WMBa3W XOpAaxXou Xypau

KaMOH 0a Xyau KaMOHXO acoc €draacT. bepyHit 4oif momTaHu WH yCyJIpO
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TaCAUK MEHAMOS[, 3epo 0Oa akujgau § «TaKCUMOTH XypAud JOUPaxoe
MaBYyJIaH[, Kd XOpaaxopo a3 akaurap dapk mekyHoHamy [1; c.63].
Caxexco3un bepyHii 06a TaTOMKM YyCyJIM MHTEPHOJSITCUOHUU OO0

HoOapoOapuxou 3ep acocédTa HUrapoHUa I1y1aacT.

R B Y2 20\ - S S
craax = cr [Za 3<3a)] cr ZCZ 3CT Za

dl _ d[3 1(3 )]> d3 1 d3
cr Za—cr 2a 3 4a cr 4a 3cr 4a

dl B d[3 +1(3 )]< d3 +1 d3
cr za—cr 8“ 3 8“ cr 80[ 3cr 80(

3 1 3 3 1 3
crdEa —§crd§a < crda < crdza +§crdza
3 1 3 a 3 1 3
crdza—gcrdza < crdz < crd§a+§crd§a
3 1 3 a 3 1 3
crdga—gcrdga < crdZ < crd1—6a+§crd1—6a

W1 Hobapobapuxo Gapou xopmaxou a = 1° capxaaxopo 60 caxexuu
TEPCUSIXO HUIIIOH METUXAH/I.
I'ysopumu bepynupo, ku 6a épranu sin 1° 60 épuun TpucekCUsIn KyHYH

3% acoc édraact, quaa MedapoeM.

Burysop xamonu AB 6a 3° Ba (pacmu 10) kamonu AC; = %AB b6apobap

ooman. Xatu JIH 60 map on kaiig mrymanu HykTaxou C; Ba K moma mrymaacr.
bepynin xopmau B/I-u 6a nmamerpu AC napasuien Ba a3 Hykrau [l 60 paguycu
KC kxamonu LKM — po mery3zapoHaa. XamuH TaBp, C;H = KC; = r. Hucbatu
MacoxaTtxou cektopxou DLK Ba DKM 6a 2:1 6apobap memaBana. Azbacku
Mmacoxatu cekyHyau IEK a3 macoxatu cektopu DLK KajloH Ba MacoxaTu

JKO a3 cexkropu JIKM xypa meborman. Ilac,
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S..xDEK

_—> 2
SmpDKO
A3zbacku
ScekDEK  EK
SmpDKO — KO
acT, 1mac
EK S 3
KO
MeOoIma.

1 1
EQ = Ecrd 2AB = Ecrd 69

1
0D = 5 crd (180° — 24B)

MyxokuMapoHUXou osiHaa 6a 6apobapum Takpubun EO =~ 3KO acoc

édraacrt.

-

s
mmy
1

ws]
b=
e

Pacmu 10.

A3 O0y3ypruu agaaxou EO (aman) Oy3yprum a3 cesku OH XypApO Tapx
MeKyHeM, Ouryzop oH KO Oomana, Ku OH a3 HOMabAyMM MEIIaKH
rupudTamyaa xypa oomasa. OHpO UyHOH MHTUXOO HaMydaH JIO3UM acT, KU
HaTtuyau aypyct xocua maBan. @apku EO-3KO — po bepyHit TaBpe HHTUXO00

HaMyJaacT, KM XaTOTUM XUCOOKYH#H OeHuxosaT xypa Memasain. KI-po 060

dhopmynan
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K/l = KO? + O/I> épra, 6a BocuTam «mImalBacTH HHCOAT»-XO a3

EK+KO _ KH+K/] EO _ JH
= rys3aiira, TaHOCyOUu — = =— — po
KO KO KO KJ

EK _ KH
HHUCOaTH — = — 0a TaHoCyOu
KO~ KJ

XOCHJI MEHAMOEM.

TaBaccytn uH Ttabamnauxuxo bepynn 60a 6apobapuu EO - K/ = OK -
JIH meosi.

V 60 mapHaszapaomTH aHbaHAXOU KaauMa xocuixou 3apbu EO - JIK Ba
OK:-JIH — po «makixom xamBOp» MeHOMaA. lap Xxonatu XyCyci arap WH
«IIAKJIXOU XaMBOp» Oapobap Oomrana, Oapobapuu Takpubim 6apou OK
kKaHoaTOaxm MebOommaa. bepyHu 4dyHMH Memrymopaj, Ku «Arap OHXO Jap
YyMyM T'YHOTYH OOIlIaH[, OHI'OX METAaBOHEM OYy3ypruM CEIKM HOPACOUIOIITAPO
n3oa HaMoeMTO MH KU OapobOapmraBaay docuian OaiHAIIOH HAa3apHOTHP
rapman [2; c.43].

bepynit 1ap uH 4o OH Japayad Ha3AUKIIABUPO Tajiad MeHaMOs[, KU
ralipucaxexii a3 Oy3yprum XaHroMU XUCOOKYHA XOCWIIIaBaHAa XypHa Oola.

Arap EK = OE — OK OGomiaa 60 Ha3apAoIITH OH KU

1 1 2 1
C,X= EcrdClB = Ecrd §AB = Ecrd 2AC,

Mebomaa, mac 60 €puu KoOuJau AY4YaHJCO3W UYHUMH XOCHJ HamydaH

MYMKHH acT.
1
crd > CiB = crd AC;

K1 oH 6a xopaau 1° mysoduk meosi.

Arap ¢dap3 kapma maBaa, KM Oy3ypruxou xocwnu 3apou EO -
JIK Ba OK - A/l To caxexuu miamsik (cekct) 6oxam osiHa. bepynin 6apou AC,
(xopman 1°) xumaru 0°,17,27 491 511V 48V UWu Gysyprii a3 xumatu 60
POXHU XA MYyOJIMJIau KyO#l XOCUIIIIyJa TaHXO OO POXHU XaJUIH KBUHT (hapk
MeKyHa . XaTOTUH XUCOOKYHUXO Jap METOAXOH I'y3alllTaroH Ba Xyau bepyHi,
KW OHpO «caxex»-co3uu IltoneMeit MeHOMal a3 KUMAaTXOW MHTUXOOHaMyau
XopJa Ba CUHYCXOHM aBBajla Bobacra act. Mertoau uctudogaHaMyaau OHXO

nap xucookynun sin 1° 6a Bocuran TpUCeKCHAM KyHY Ba XMCOOKYHUU XOpAAn
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40° TaBaccyTM yCyaM WTTEPAaTCHMOHH map Tabpuxu Mmartematukau Lllapku
Haszauk Ba Muéna HamyHam Oapuactayd Ha3AUKIIABUXOU Mail gap mail 6o
caxexuu OEHUXOST Xyp/1 MeOoIIam.

Yansanu cuHycxopo bepynii map acocu kumatu sin1° tapru6
nonaact. Macanan, 19— po gy mapotuba 6a Ay KMUCM 4ya0 HaMyda, Xopaau
CesIKM KaMOHpPO 00 XopaaW MabIyM — XOpJau Ce YOPSAKU TpaayC TAKCUM
MekyHe. TakcumMu Takpopum Xocwiinygapo 003 06a Ay KUCM 4yJa0 Hamyja,
XopJiau MabIyMpo meéoeM. [lap HaTuya Xopaaud CesSIKH OH XOpAau UYOPSKU
rpagyc memaBan. OHpo 0Oa xaiicu acocu (apk kaOya HaMyja, CHHYCH
KaMOHpo 00 (apku HOpsK rpaayc MmeHaBucem [1; c.68].

XaMMH TaBp, 4aJIBaJIM CHHYCXO KMMATXOU Sin a — po 6abau 15 maxkuka
00 4op ajmomatu macTtsakid mapdbap Merupana. Hlam catpu aBBalu YaaBajiu
TapTubaoaan bepyHupo nenrHuxo ] MEKYHEM.

ba Bocutam un wyanBan AOypaiixoHu bepyHi «MUIM KaMOH»-PO
MyaisiH MEHaMOSi/l, KU YYHUH aCT:

sinersa =1 = cosa

ba raiip a3 MyalsiH KapJlaHM KAMATH Sina JOap 4YaaBall «MCIOXOT»
HUIIIOH J0Ja IIyJaaHA: XOCHIN 3apOu ¢dapku OaiHM 1y KUMaTH Iaigapriau
dbyHkcus 6a 4, ki n1ap cuctemau 1mactia 0apodapkyBBa 6a Takcum 0a agaau 15
Ba «(apKH MCIOXOT» MelaBa. Y KOMIAN MyailsH KapIaHu sin a, sinvers a —
po 00 €pum yaaBajl O0apoud KMMATXOWM apryMeHT aap ¢ocuiial MyausH Ba
KOMJau aMajixou Oapbakcpo 06a TapTuO mapoBapaaact. Xap SK Kouaa a3 ay
KUCM MOOpaT acT: «Tabpud» Ba «caxexco3uu Tabpud» spHe EPTaHU KUMATU
yaJBaji Ba aHWK HaMyJaHHM OH TaBacCyTH WHTEPIIOJATCUSM XaTTd Ba
kBajgpaTi. Yaasanu TaHreHcxo 6o maimapramu 1° taptu6 moma mrymaacr.
[Ilam catpu MH YajaBajapo HU3 OApoW HaMyHa MEIIHUXOJ MEKyHeM. lap uH
yaaBay 0a ralip a3 KUMaTXOU TaHTeHC «papkxo» - papku OaitHu oy KUMaTXOU
naigapnail Ba «uciaox» - gapku uH (papkxo oBapia mIyJaacT. XamM3aMoOH ¥

KOUJaU «Tabpud» Ba «CaXEXCO3MH TabpuU(p»-U TAHTEHC Ba KOTAHTEHCPO 0O
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€puM 4YaJBaj Ba HUHTEPHOJATCHSM 0Oa KOWJAU CHHYCXO aAWHUATAOP OacH
HaMyaaacT.

Hap Illapkm acpuMuéHari TPUTOHOMETPUS XaMBOp HucOAT Oa
chepukin ad3ommu kam gomT. To acpm X Oapowm XalllId CEKyHYaxou
KayKyH4yau XaMBOp YyCyJIxou 00 xucobbapobapuxou 3u€a BoOacTapo
ncrudona medypaana. YyHuH cekyHyapo 00 €pum OajlaHaim 06a ay CEKyHYAU
POCTKyHYA 4yJa0 HaMyzaa, OabaaH TeopeMau [ludarop Ba xomgan «rHOMOH»-
po 6a oH TaTOUK MecoxTaHd. bo uH ycyn sk Tapadu cekyH4yapo 00 €puu ay
Tapadu OOKMMOHJIa Ba KyHYM Oa sike a3 uH Tapadxo Mykoouna meédTaHa Ba
Jap XoJaTu A0Ja Iy1aHu Ay Tapad Ba KyHUM OaliHU OHXO YYHHH PaBHUILIPO Oa
KOp MeOypJaH/: Mmopyaxoepo, K1 OalaHA@ OHpO Jap Tapadu MyKOOWIT 4ya0
MeHamya xuco0 Hamymaa, Oabd Jap CEKyHYau POCTKYHYa Tapadu ceoM Ba
KyHYu OokuMoHmapo meédrana. Ba gap oxup, O6apou €hTaHM KyHUXOHU
CEeKyHYa a3 pyu Tapadxou agomaimiygan OH, Oa sKe a3 Tapadxow ceKyHYa
OamaHam rysapoHujaa Ba 0o €pum teopeman EBKaua ouam KBajapatu Tapad,
KA Jap MYKOOWJIIM KyHYM KyHO € Te3 Mexo0asa, OanaHguM dyJoHaMyau
nmopuapo Meédrans.

Hap acpu X gap amanusiu xuco00apopuxou TPUTOHOMETPH TeopeMa
nap 6opaum Tapahxoum MyTaHOCHO Ba CHHYCXOM KYHYXOM 0a OHXO MYKOOWII
(TeopemMam xaMBOpH CHHYCX0) ucTudoma Oypaa memrya. McboTu aBBaImHU MH
Teopema 6a Mouu Mpoxki Taamnyk nopaa. Mcobotu ayromu oH gap kutoou I11-
n «Konyau Macwynn»-u bepynit oBapma mygaact. bepyHu mMeHaBHcal, Ku
«Kace kxu TpUTOHOMETPHUSIPO OMyXTaacT — § MeAoHad, Ki TapadXxou ceKyHYa
0a cMHyCH KyHYXOM MyKoOumiaxoouaaun 6apodap medomang [1; c.69].

bepynnn Tapadxom cexkynuyam ABC-po (pacMm 11) maBom mona,
kamoHxou HF Ba C;D nmaBpam BOXMAWM Mapkaszail gap Hykraxou A Ba C
yourupmygapo uyao MekyHan. Cunac, Oanangum BE-po ry3aponmpa,
nepneHaukyisipxon HM Ba C;K — po a3 oxupxou kamonxou HF Ba C;D nmap
naBomu acocu AC! Mery3apoHaji, K OHXO XaTXOM CHHYyCXou KyHuxou A Ba C

0a mymMop MepaBaH]I.
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Pacmu 11.
Ncbor map acocu TaTOMKU Hazapusu HUCOATXOM MYpakKkad

rysaponuyjga MmcuiaBal/.
AB _ AH BE Cq

A3 TaHOCYOU — = a— =
YOU 2E = im B%Bc C4C

(cekynuaxou ABE Ba AHM, CBE Ba CC;K myBodukan moHaH
mebomana, C;C = AH) bepynii 060 wucrudoma a3 Hucbarxou TapKUOH

TaHOCYOHU
AB BE _ AH C;K

BE BC HM C,C ©
AB (G K_ sinC
BC HM sinA

XOCHII KapgaacT.

[2,;c.69] — po

ba xopkapau MeToaXxou XajIu CEKYHUaxou CPEepUKd MaTeMaTUKOHU
acpumuénaruu llapk nukkatu Maxcyc Megoaana. bucép macranaxou amaauu
ACTPOHOMMSIPO Oa BOCHUTAM OHXO Xajl MeHaMmyaaHa. XaHy3 IlTomement xammm
YOp XOJIATH CEKYHYaXOM POCTKYHYAM CHEepUKUPO IEUIHUXOJ Hamyaa Oym: 1)
a3 pyd KaTeTxo; 2) a3 pyu KaTeT Ba TMIIOTEHY3a; 3) TMIOTEeHy3a Ba KyH4YM Oa
OH yacnuaa; 4) KaTeT Ba KyHYU MYKOOWJIXOOUIAW OH. Y CEKYHYaW JUIXOXPO
0a CeKyHuaxou POCTKYHYA YyJ0 Hamyjda, oH Oa €hTaHM XaJUIM CEKYHYaXoHu
KaykyH4au chepuki Housl ramT. bepynin 60 uctudoaa a3 reopemaun MeHenai
oun O0a YOpKyHYauW myppa Oab3e MachajaxoW amajiupo Xajd HaMmyJaacrt.
Menenait yopkyH4axou chEpUKUM XaMBOP Ba Iyppau CPEepUKHpPO MyOUHaA
HamypaaacT. YopkyH4yau myppav XaMBOPPO METABOH TABACCYTH JaBOM JI0/IaHU

Tapadxon OHXO TO OypHIaaIIaBHAIIOH XOCHI HaMyJdaH MyYMKHH acT. (pacMmu
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12a) YopkyHyau mmyppau cepuki map chepa 60 KaMOHXOHM JOUPAXOU KAJTOHHU

OH XocwI MemmaBa. (pacmu 120)

S)]

Pacmu 12.

Marematukxoun Ilapk YopkyHUaum Myppapo «IIakjiau OypaHIa»
MeHomuaHa. Teopeman xamBopu MeHenail 00 MIIOPATXOU MYOCHUP UYHUH
udoaa kapaa memaBas.

AD.CE_BF=1 - AD_BC_EF=1
CD BE AF CA BE DF
Martematukxou [lapku Hazauk Ba Muéna un 6apodapuxopo 00 €épuun

HUCcOATXOU TapkuOn ndoaa HaMydaHI.
CD_CE BF AC_CB EF
AD BE AF °° AD BE FD

Teopeman chepukun MeHenaiipo a3 MBa3u xap SK Iopyad Xopaau

Jy4aHAIIyaal KaMOH XOCWUJI HAMyJIaH MYMKHH acT. Arap a3 xopJa 6a CHHyCXo

0a Hamyau

sinAD sinCE sinBF

sinCD .SinBE . sin AF =1

sinAD sinBC sinBE
sinCA sinBE sinAF -
¢ oHpo O6a HaMyIM HUCOATXOU TapKuO# ndoaa MEKYHEM.
sinCD sinCE sinBF
sinAD _ sinBE sinAF
sinCA sinBC sinEF
sin AD - sin BE . sinDF

Ba

(1)

(2)
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«Maxmu OypaHma» map WH MaBpUJ a3 SKYAHI CEKyHYau ChEpUKi
nbopatr MemaBaa. Iltomemelr mH Teopemapo wuctudoja Hamyda, XoJaTu
AC =DF =CB =90° Ba CD + DA=CE +EB =AF =90° — po Myouna
HaMyJ1aacr.

Hap xapay xonat xam Hyktam C — kyrOm moupaum kainoHu AF,
kamonxou AC Ba CD 6a xamoHu AB cekyHuam EBF mnepneHAuKYJsp
Mebomaa. bunodap mH map xoimatu aBBan Gopmynau (2) HaMyau 3€pUHPO
METrupa.

sin90° _ sinEF
sinF sinBE

Hap dopmyman (1) 6o udomam tg BE =tg F -sin BF ry3amrTa,

HaBHIITH TeOpeMan TaHTEHCH CPEPUKUPO XOCHI MeHamoeM. bapou cexyH4au
poctkynyau chepukuun ABC 0o Tapadxou a,b,c Ba kKyH4u poctu B uH
dhopmyia HaMyau 3€pUHPO METUPAI.
tga =tgA-sinC
Xapayu UH XoaaTxopo oluMoHu (popc-Tounk Haiposn Ba AGynBado
qyJ10 Hamyaaaua. Kagamu yctyBop map MHKUIIO(GU TPUTOHOMETPUS PYyU KOP
OMaJJaHU TEOPEMau CUHYCXOU TPUTOHOMETpHUSIU chepuki MeOoIIal.

sina sinb sinc

sinA  sinB  sinC

Nu Teopemapo HOBoOacTa a3 xam otuMoHH dopc AGynBado, XydaH i
Ba MOHu Mpok ucbot Hamygana. Houp Oa 3yxypu TeopeMa Ba 4yJIOKYHUU
X0JIATXOM Xycycuu oH bepyHit map acapam «Cdeprka» MabIyMOT J04aaCT.

«Ioxanmoxu maH Ba uHTUXO0OImymaun AOy Hacp Mancyp (MOHH
Upoxk)-menaBucan bepyHit a3 MaH XOXHIII HAMYJAH]I, KM UCOOTU Teopemau O6a
TeopeMau Jojalryga MOHaHIpo 06a amall opaMm. Ba MaH MH amMajapo aHYOM
nogam». Masbinym memabagl, ku Mouu Mpok 6a mapodatu ucb6otu treopeman
cuHycxo Oapou morupgam bepyni puconan «Kutobu azumMyT»-xopo
MeHaBucal. bepyHit MeHaBucall, KU MaH sIK Hycxau UH pucosiapo 0a barmon

06a AoOynBado ¢upucrogam. bo myrommam uH pucona AOyiaBado HMKOH
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Maigo MEHaMosi[, KM Jap Mmapxu «AjaMadacTi» HCOOTH OIIUHM SKE a3
TeopeMaxou nap «Kutobu azumyTt»-x0 yoipomrapo u4ypo Hamosia. [lap
Oapobapu WH § XOJaTXOW 3UEAM TATOMKUA OHPO Jap aCTPOHOMUSU ChHEpUKR
MyOMHa HamyjaacTt. babarap § gap uH acapam teopemMaun MOuu Mpok Ba
ncbotu oHpo oBapmaaact: «buryzop kamonxom AB Ba CJ| moma myaa
OolIaH, KM Xap KaJoOMH OHXO 0a 4OpsKU Joupa bapoOap OomaHd, XaM3aMOH
kamonxou CB Ba CHC; noxa myga Oommana, KM Xap KaJoMU OHXO a3 YOPSIKU
Joupa XypA, KajgoH € O0a oH Oapobap OomaHa. buHoOap MH MaH TacIuK
MeHaMosiM, ku cunycu JIH 6a cunycu C;B xamuyn cunycu CH 6a cunycu CCy

HUCOaT gopan [2; ¢.72].

Pacmu 13.

AB = A1 =90°% a3 uH Oapmeosin, ku KyHuyxou B Ba Bl-poct
Mebomana. Teopeman Mo Mpok, KM OHPO Kougau 4op Oy3yprit MEHOMaH/T
0a TacAMKOTe oBapjJa MellaBajd, KU Jap Ay CeKyHYau POCTKyHYau chepuxuu
ABC Ba A'BIC! 60 xynun ymymun A Ba KyHuxoum poctu B Ba B!-u nasmm
xaMoHu ABB!

sina sina’

sinb  sinb!
bepynin menaBucan, ku 60 UH Teopema XydaHain Ba MOuu JlaGb6an
IIIMHOCO# JOIITAHJA. XY4YaHIA OHPO Aap TabIU(POTU aCTPOHOMHUU XY YOU
nona, 0a oH «kowgaW acTpOHOMI» HOM Hmxojaact. Moum Jla606an Gomman,
OHpPO «KOHWJAW a3 INmakKjd o030J HaMmyldaHu OypaHga» HoMumaact. [ap
HaBuImTaxou xya bepyHin ncboTu teopeman CHHYCXOW C(HEepUKHPO, KU OH a3
tapadu MOoum Mpoxk mypo miymaact memHuxoa HamypaacT. Moum Mpok uH

ucbotu Xyapo nap pucojaain «Pucosa oug 6a MyailsiH KaplaHM KaMOHXOU
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dazon HHUCOAT Oa SKOUTaph a3 ycyau IIakixow OypaHma dapkKKyHaHOa Ba
HUCOATXOU TAPKUOM» HUILIOH JO4AACT.

Hap xutobu III-u «kKonyan Macwynin» bepynn ncbotu ud Teopemapo,
KU XyJI aHYOM J0JaacT, 9ol Jogaact. Teopema uyHuH act: «CekyH4Yaxoe, K1
0a TaBacCyTM KaMOHXOHM JOMpau KaJjlOH Meryszapaja, 0a MOHaHIU
CEeKYHYAaX0eCT, KU TapadxOosIlIOH Jap XaTXOU POCT YOUTUP aCT, CUHYCXOU
Tapadxon kKaMoHIIakya Oomrag 6a CHHYCHM KYHYXOM MYKOOWIXOoOWaauW HWH
Tapadxo myranocudacT» [1; c. 73].

Hap aBBan bepyHin xonaTu XyCcycuu MH TeopeMapo 0a cudaTtu 1eMma
uc6ot MexkyHaa. baba § cexkynyau chepukuu uxtuépun ABC, ku tapadxosi
KaMOHXOM JaBpaxou KajloH Habyaapo gapOap Merupaj, MaBpuUJIud MyOHHaA

Kapop Meauxa/.

G
H
B
F
[ E A
Pacmu 14.

Tapadpxou AB, AC Ba BC — po bepyHit TaBpe mgaBoM Meauxaja, Ku
xamonxou AH, AF,CD Ba CC; xynuu 90° — po ramxkun quxana. F — po 60 H Ba
H-po 60 C; maitBacT Hamyzaa, 6apa kamoHu BE-u 6a AC mepneHaIuKynsppo
Mery3apoHan. Jlap acocu nemma

sinAB _ sinAH _ sin90°
sinBE sinFH sinFH
sinBE _ sinDC;  sinDCy
sinBC sinC,C sin90°

Ba

A3 uH 4o bepyHnit 6apobapuu 3epuHPO XOCUT MEKYHAI.
sinAB _ sinD(C;  sinC
sinBC  sinFH = sinA
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Hap Konynu Macwynin» wucboTH Teopeman TaHTeHCXo (tgb =
sina tg B) —po Oapou cekyHuau ABC 60 kxyHuu poctu C, KM Jap OH
ceKyH4yau chepukin 0a YoOpKyHUau Imyppa oBapaa MemiaBas, oBapaaact. [lap
HMH MaBpuJ § Teopeman MeHemalipo uctudoaa kapaaacr.

Hap xutobm xucmatu IV-u «Konynm Macseynin» bepynit ap3u
Maxajapo a3 pyhu Kougam OapoOapkKyBBau TeopemMan AYIOMU CHepuKun
TAaHIEHCXO0 tg ¢ =tg a - cos B MyalisH Kapjaa MemaBaja. Teopeman acocuu
TPUTOHOMETPUSIM CPEPUKI — TEOpPEMAN KOCUHYCXO0 UHXO0 MeOoIag
cosa =cosb-cosc+sinb-sinc-cosA

-po Jap XoJaTUu yMyMid MCOOT HakapmaacT. Y map uUH pobura Iy
Machallal aCTPOHOMMSU CHEPUKUPO XaJI HaMydaacT, KM KOuJaxou xaja Oa
ncboTu TeopeMa bapobdbapkyBBa MEOOIIIAH]I.

Hap xkutodou IV-u «kKonynu Macbyain» Macbhanaepo xajl HaMy/1aacT, K1
OH 0a XOJIaTH XYCyCMH MH TeopeMa 0apou POCTKyHYa cosa = cosSb-cosc
(teopeman cepuxun ITudarop) [2; ¢.74]. Codbut nouu Koppa Ba an-bartyn
n$oaaco3ud MH KOUIapo Maxayd coxTaaHa. bepyHi Oomaa, ucOoTtu myppau
OHXOPO TENIHUXOJT Hamymaact. Jlap aurap MaBpuiIxo, MacajaH, Jaap
Machaliau MyalstH HaMyAaHu Gapku TYJIXOU Ay MaxaJlId aXOJUHUIIMH a3 pyu
ap3xo Ba Macodaum OaliHM OHXO y HMH Koujgapo uctudoma HabOypaaact.
Macpbanan Ma3kyppo 6a xajliu 1y CeKyHYau pOCTKyHYau chepuKia oBapaaact.

XaMuH TaBp, bepyHim Ba HaMOSHIArOHM HACIXOW OSHIAU
MaTtemMaTukoHu acpumuéHarun Illapk 0a TeopemMam KOCHHYCXO IBTHOOD
Hajo04a, OHPO Jap Xa/UIM CeKyH4Yaxou cepukin mMaBpuau uctudoja Kapop
HaOdaHI.

Teopeman kocuHycXxou chepuKi Aap HAMYIH YMyMi OOpH HaxXycCT
nap acpu XV a3 tapadgu maTeMaTUK HeMHC PernoMoHTaH UCcOOT Kapja Imy/I.
Hakman Permomontan 60 Hakmian bepyHit MoHaHa acT.A 3 UH MabiyMm

Merapaan, ku PermoMonTaH kaba a3 ucOotu teopeMa 060 kopxou aj-batTon
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IMHOC mygaacT. PermoMonTan mH TeopeMapo 00 Homu an-barTon €moBap
MelaBa.

ba Tpuronomerpusu cdepukin sxuaHg ocopu bepyHin Oaxmmaa
mymaact: «Kutobu gypaoHaxo ouau catxu chepa», «Maktyo 6a Aoy Caunmy,
«Kutob onau ry3apuily XOCHUATH IIAKIXOU OypaHaa 0a OH 4il KM §PO 0307
MEKyHaI».

A3 ocopu bepynit, kM TO 3aMOHM MO OMaja HapacuaaacT, a3 pyu
XTUMOJI ajlokanm TeopeMman MeHemali 60 TeopeMan CHHYC Ba TaHIT'€HCXOU
chepukn medoIIaI.

Ndonaco3uu un kongapo 6apou yaaBaad CUHYCX0 0aéH MEKYHEM.

«Tappudu cuHyc a3 pyu KaMOHM HaKIIIAaIll MabIIyM».

Bbapou oH kM cuHyCpo MyaiisiH KyHEM, a3 KaMOHHU oOBapjamnyaa Oa
caTpu ajaau KaMoHi Bopua memiaBeM. Kamonu 6a oH 6apobappo mecbeM Ba
OH YHPO METHpPEM, KM MYKOOWJIN MH KaMOH Jap CYTYHHM CHHYCXO BOKEhH acrT.
Ananu édramyna cuHycu MaTiiyo mMeOomraa. Arap Aap caTpu ajgaad KaMOHM
amaad Jap KaMoHOyIam MO HaOoIlaj, J1ap WH caTp aJadu a3 OH XypATappo
Me€OeM. A3 KaMOHU J0Jally/la OHPO TapX Kapja Ba Jap XOTHP METHUPEM, KU
Jap MyKOOWJIM OH JIap CYyTYHH CUHYCXO Ba UCIIOXOT YOWTHP ITy/1aacT.

baba 6akusu kamMmoHpo 060 MCIOXOT 3ap0d HaMy/a, XOCHIU 3apOpo
0a ajgaau gap XOTUpP JOIITaAaMOH YaMb MeKyHeM. [lap HaTu4a CHHYCH KaMOHU
MO XOCHJT MeIlaBa.

Caxexco3uu Tabpudu CUHYCXO.

Cunycu 6a kaMOHM MYBO(HK Jap caTpu agaau KaMOHUPO, KU Oa
KaMOHHM MO Ha3JIMK acT, TUpUdTa OHPO Jap XOTUP HUTOX MemopeM. Dapku Oa
OH MYKOOUJIM Aap caTpu (apkxo 4oUrupiygapo 6a naHooat merupem. Dapku
Oaitnm 1y dapkxou rupudramygapo 60a oH Ui Jap KaMOH OOKHA MOHAAacT
3apb Hamya, 0a 4 makuKa OHPO 3aM Meco3eM. AJaan XOCHIIIYAapo a3 aaaau
MelHa Tapx Hamyjaa, 6aba Oakuspo 6a Oakusiu KaMoOH 3ap0d Hamyla, Oab.
003 4 1akukKa, UJ0Ba MEKyHEM.

WNH xocunu 3apOpo 0a cuHycu rupu@TraaMoOH 9aMb MEKYHEM.
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CymMManm XOCWIIIIYJa CaxeXCO3UM CHHYCH MaTiIyOn KaMOHH
nonmamyna  wmeboman. Jdap saxe a3 wH  Kommaxo bepyHnm  meToau
MHTEPIOJUPOHNN XaTTA MBA3 HAaMyJaHU (YHKCHUSIHM XaTTUM MyOHWHaIllaBaH/a,
KU Jap Ay HyKTa KUMaTH J0oJally1apo ka0ya MekyHa, ucTudoaa HaMyaacr.
[Topuan xkauu rpaduku pyHKCUsU Aap OalfHU UH HYKTax0 YOUTHPIIyaapo 00
rmopyau XaTu pocT uBa3 MekyHeM. Koumaun bepynupo map Hamyau popmyna

UYHHWH HaBUIIITaH MYMKHH aCT:

h) —
F() = fxg) + (x — xo)f(xo + })l f(x)

K1 OH 00 hopMynau Myoauiiau pacanjaa 6apodapkyBBa MedoIai.

nap maspuau gogamyna f(x) — sinx Ba h = 157 me6oman. Kounaun 6a
OH MOHAHAPO Oapou YaaBajd TaHIeHCxO HCTUdOJa HamymaacT. Jlap uH
maBpun f(x) =tgx, h=1° acr. Babgam ucOOT Ba MHTEPIPETATCUIN
reOMeTpi Jap Hazap jomta Irygaact. «Koupau caxexcosim» 00 dopMyian

3eprH OapoOapKkyBBa acT.

o) — O_h
FGO) = o) + (x—xp) LED T T

f(x0+h})l_f(xo)_f(xo)—{l(xo_h)

h
bapou wyaaBamum cuHycx0 Kowaawm bepyHUpO map HaMyaud 3€pUH

+(x — xp)

HABMIITAH MYMKHH aCT.
sinx = sinxy + (x — Xo) - 4![sinxy, — sin(xy — 15")] +
+(x — xg) - 4 [sin(xy + 157) — sinx,] — [sinx, — sin(x, — 157)]
Konpan BepyHnpo 6apou 4ajaBany TAHTEHCXO YyHUH MPOJA COXTAaH
MYMKHH acT.
tgx = tgxo + (x — xo)[tgxo — tg(xo — D] + (x — xo)
{tg(xo + 1) — tgx,] — [tgxo — tg(xo — DI}
WNHu xouga a3 kongan MHTEPHOIUPOHUM Mmapadoii hapk MekyHaa. Jdap
UH MaBpui (YHKCHUSM KBaApaTd 0O ceab30rMU KBaApaTd, KU KUMATXOH
NOJAIIylad XyApO Jap Ce HyKTa KaOyl MeEKyHaJ, MBa3 Kapaa MelaBa.
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Xam3aMoH, uBa3u Trpaduku ¢GyHKCHSIU Aap OaliHM 1Oy HYKTaW KaHOPH
BOKeBHOyJan KaMOHXOHM Tapaboyia 60 THUpU aMyand OMAYHM Maxpadqud 2 Aap
ab30M CEIOM Jap Hazap momra Mmemanan. «Caxexcosimn-u bepyHit xaToruepo
napbap Merupaja, Ku oH 6a xaToruu Aap OaifHU MHTEPIIOJMPOHHUHU XaTTi 00
napaboit MaBuyaa 6apodap acr.

XaM nmap xkoujau bepyHirt Ba xaM gap KOWJAW WHTEPIIOJUPOHUU
napabounit ndoau 3epuH JOXUIT MEIIaBal.

f(xo+h) = f(xo)
h

f(xO+h})l—f(Xo)_f(xc)—£(xo—h)
h

cypaTxou MH udoaaxo — hapku TapTHOXou sSKyM Ba ayromMu Af(x) Ba

A?(x) mebomana. Adsoumm aprymenTd h - po 60 Ax umopa Kapaa, MO UH

ndoaaxopo 6a HaMyI1 3€pUH MEHABUCEM:

Af (x) A?(x)
Ax Ba Ax?

Ndboman asBanpo, ku bepyHii OHpO «HCIOXOT» HOMHUIAACT KUMATHU
takpuoum f'(x,) — po HUIIOH MeIUXA.

Ndonan nyroM kuMmaTth Takpubuu xocunau taptudu ay f''(x,) — po
HUIIIOH Meauxad. Arap Jap KWJIau WHTEPIIOJUPOHUHU Tapadoiiii KUMaTXOU
TAaKpUOMHU XOCHJIAXOM TapTUOU SKyM Ba JAyIOMpO 00 KUMAaTXOU aHUKUH OHXO

MBa3 HAMOEM, MO Ce€ KUMaTH aBBajd KaTopu Telioppo XOCHII MEHAMOEM.

1
(x) = f(xo) + (x — x0)f ' (x0) + E(x — x0)*f"" (%) + -
Arap uH ryHa MBa3KyHHMpPO Aap kouaau bepyHi qopin HamoeM, uboaau
nap 00110 XOCHITHAMYTaaMOHPO OMIyHU KO3D(PUCHEHTH % JIap yambllIaBaHOIAN

CEIOM XOCUJI MEHAMOEM.
NHTepnoMupoHUN XaTTA XAHTOMH TapTUO AOJAHM YadBATIXOU

TPUTOHOMETPH Ba acTpoHOMit a3 3amoHu IItonement pouy Oyn. ap Hucbatu
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MHTEPIIOJIMPOHUU KBAaApaTii bepyHil yyHUH Kaig MeKyHand: «bopu aBBaj OHpO
MO pyu Kop oBapaem» [1; ¢.43].

Mabiaym acT, KM UHTEPIOJUPOHUU KBAJpaTé Aap TabiudoTu
acrpoHomuu xutouxou acpu VII JIro Xo Ba JIm UyH BomexypaHa, KU OHPO
J1ap TaKBUMCO31 POXaHI031 MEHAMYIaH/I.

Meroaxon onxo pap Illapku Haszmuk Ba Mwuena wMabiym
HaOynanna. Jlap MaTemMaTukam XUHIYXO HMHTEPIIOJUPOHUM  YaJBAIXOU
TpUroHomerpin Tanxo jngap acpu XII 0a Hazap Mepacan. [ap OaliHu
MAaTEMAaTUKOHM HCIOMHA bepyHu sike a3 aBBaJIMHXO MeOowan, Ku
MHTEPIOJIUPOHUM KBaapaTupo OO WIM BOpUI HamyJda, OHPO JAap
XUCOOKYHUXOM aMaJllil TATOUK HAMy/1aacT.

Hap nmaitrupit 60 nH kouga bepyHit koumgam memMHau «YMyMid
HAaMyJaHU aMalii Caxexco3l Jap XaMa HaMyAu 4YaJBalixo» - PO pyu KOp
oBapaaact. Y HUIIOH MEAMXA, KU «HMH Caxexco3i 6apou XxaMau 4aJBajixo a3
pyu Kouan yMyMin»» UMKOH Jopajd. bo Byayau xene nakuk 6a Ha3ap pacujgaHu
MH KOoWJa, OH HHMCOATaH 4YaHJOH caxex HecT. Kowpan WMHTEPHOIMPOHUU
napabonupo bepyHit 6apon xamau 4aJBaJIXOM TPUTOHOMETPH Ba aCTPOHOMIA
yHUBepcanin mexucodaa. MH kxouga 00 XOCHUSITXOM YMYMUM KJIACCU MyausiHU
dbyHkcusixou Oedocuiia Ba MOHOTOHH allokamaH] MeOoman. Jlap BOkeb,
bepynin uH Koumapo TaHXO SK MapoTuOa Oapou dYaJBajIXOM CHUHYCXO Ba
TaHTeHCcxo uctudona Hamyaa, qurap ounu oH nap «Konynu Macwyan» uuze
0aéH Hakapaaact. Jlap uH acapamr § ouan BodacTaruxou (hyHKCHOHATIUH 3UET
Ba 4aJ[BAJIXOM aCTPOHOMMUPO HUIIOH AojaacT. Jlap paBaHIu OMy3UIIN «XaMau
yaaBaiaxo» bepyHin 6apou TacHudpu Bobacraruxou GpyHKcHoHaIMu Oedocuna
Ba MOHOTOHH AaCTPOHOMMSIU CQEpUKA Ba IKCTPEMYMXOU OHXO, YCYyJIU
MHTEPIIOIMPOHUH TTapabonmupo ucrudona Kapaaacr. Y Qocuaan Tariupéonu
apryMeHT Ba (QYHKCHAXOU (OHXOpO «Tapadxo» HOMHUIAACT) HYKTaXOH
AKCTPEMYMPO MYaHsH HaMyJa, KyIIMII MEHAMOSI, KA IIApXU IEeOMETPUU
dbyHkcusixon ad3yHIIaBaHAa Ba KaMIlaBaHIapo Aap ¢ocwiand Iojainrygau

TariupeOUU aprymeHT 0aéH Hamosid. bapou TaxkKuku XocUSITX0U (YHKCUSIXOU
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1y Ba 3U€NA apryMEeHTXO ycyjiaepo UCTU(hOaa MEHAMOSII, KU OH 0O yCyJu Jap
aHAJIM3U MaTeMaTUKAau MyOCUp pouy — O0OHABOAT TOUME XUCOOUIAHU Xap SIKE
a3 apryMeHTX0 — MOHaH MeOomaa. bepyni padtopu pyHkcuspo gap arpodu
HYKTaXOu JKCTpemMyM 00 ¢€pum maimaprauxod ad3yHImaBaHga Ba
KaMIIaBaHaau Gpapkxou TapTubu sAkyM Ba ayiom Af(x), A?f(x) Ba xumaTxou
Ha3OuKU (QyHKCUs, KU OH 00 ad3oumm JouMUU apryMeHTH Ax MyBO(UK
Ty30IITa IIyJaacT, MeoMy3ad. XaHIOMH MyausiH KapJlaHu KUMAaTXOU (PyHKCHUS
Jap HYKTaxou 3KCTpeMyMxo bepyHi oupg 0a «HecTmaBuu (Gapkxo» - TaOaui
épranu Af(x) 6a 0 — cyxan Mmerysa. Y maipapmaii «Meromu (hapkxo»-po
XaHTOMM OMY3HUIIU XapakaTh FalipuMmyHTazamu HaMoéHu O¢dtod a3 pyu
sKIMNTUKa uctudona Hamypaact. Jlap acocu Trumnore3ad 3KCEHTPUKUU
ITTonemeit xapakatu ralipuMyHTazaMu HaMo€Hu O¢Tod 60 OH mApX aoaa
MemaBaJ, KM OH a3 pyu Oab3e AOMpPAxXOUM Jap XaMBOPUM SKIMITHUKA
BOKebOyda (XxaMBopuu XapakaTh HamoéHn O@To0) MyHTazaMm xapakar
MEHaMOs/l, aMMO 0a TaBpU IKCEHTPHUK# 00 OH.

Hap pacmu 15 ABC - noupau skcentpukit, E — mapkasu on, F —
Mapkas3u AyHe€ (Mapkasu 3amuH), A — anorenu O¢To0, | — nepureiin oH, B —

sike a3 xonatxou yonrupoynau Odprod, Kynyu EBF «Myoaunan OdpTod» HOM

mopan.
A
B
E
F
C
& D
Pacmu 15.

Hap notuno bepyHii ce TeopeMapo JOMPU XOCUATH UH MYyOJuiIa

ncOOT MeHaMosa: 1_ KMMaTu KaJOHTapUHPO XaHroMH qourupiaBun OPpTod
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nap neprneHaukynsipu Hyktan F 6o xatu Al (map nykran C) kaOya MEKyHaI.
2) map goupau dKCEHTPUTETA a3 amorei Ba Tpureid kamoHxou Oapodapu AB
Ba /IC; — po ry3omraH j1o3uM act. lap uH xonat myoawna aap B xamema a3
myomwrta map C; Xypa MemaBaj. 3) arap Jap XaMoH Joupa a3 Tapadxou
TYHOTYH a3 HyKTau uxtuépum B kamonxoum OGapobappo rysopem, nap HH
MaBpHUJl KaMOHU 0Oa amoreil Ha3AWK a3 HykTau F TaxTu KyHuu Xypa HucOaT Oa
KaMOHH 0a mepureit Ha3auK 3ueéaTap HaMo€H act. Azbacku OPToO KaMOHXOHU
O0apobapu MaJIopu IKCEHTPUKUPO Jap dhocuiaaxou 6apodapu BaKT Merysapa
Ba MO OHPO a3 HyKTae MyOMHAa MEHaMOEM, KU OHpO 00 MapKa3u SKIUNTUKUU
F aifHugT xapgaH MyMKUH acT, ”H MabHOM OHPO JOpad, KU Jap Ha3aUKUU
Tpureit OpTod HucOaT 6a HA3AUK OyaaH 00 amoreit 3yATap xapakaT MEKyHaI.

«Arap 6a uH TapTHbO Ooman- meHaBucaa bepyHii — mac Mabiaym
MellaBad, KU cypbaTkoxd (xapakatu OdToO a3 pyu SKIUMNTHKA) a3 Xapay
qOHMOU amored Ba XyAyAud NOEHpaBid nap OH dYapa€éH Merupaja. baba
CyCTHIABUHU CypbaT 0a OXMp pacupa, HIUATOOTHpi OFo3 Me€daJ Ba OH TO
HyKTau Tepurert magoma mecban. bavman mH mmrobadzon 6a oxup pacuia,
qOu XyApo 0a KaMIlIaBUM CypbaT uBa3 MeHaMosiA [1; ¢.80].

bepynin 6ap acocu Teopemau uCOOTIIyAa JOUP Oa MaKCUMYMH
Myoausia Xyjioca Mebapopal, KM CyCTIIaBUU CypbaT Jap amnoreid Oa
cyppatad3ou gap mepurer merysapaj Ba MH paBaHa 003 Oapbakc maoMa
nago menamosia [2; ¢.80].

MyxokuMmaponuu bepyHHpO UYyHHWH TacaBBYp KapJaH MYMKUH
act: XapakaTtu HomyHTazaMu OPTob6 gap 3KIUNTUKAPO ¥ Aap HAMYIU

At) =A(t) +0(¢t) é
Alt) = wt £ 0(t)
KM 1ap UH 40 @ — CypbhaTH KyHUYHH JOUMI, TTEITHUXO,T HAMyJaacT.
OdTob6 XxaHrOMH XapakKaTH MYHTa3aMalll a3 pyd JOUpau 3KCCHTPUKH,

0(t) myomunan Optod Meboman. bunodbap uH vormBazkyHuu Odtod (A1)

XAHTOMH XapakKaTalll a3 pyu JKJIUITHKA (XapakaTh BOKer) 00 YOHMBA3KyHUU
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OH (A/T) Jlap XapakaTu MyHTa3aMalll a3 pyu JOUPaAN IKCEHTPUKA (CypbaTH

MuéHa) Bobacta Meboman. Bobacraruu A(t) = AA(t) + 6(t) é Al = wAt +
A 6(t) Ba mmTOO € CyCcTIIaBHH CypbhaTH HOMyHTa3aM xapakatu OdpTo0d HucOaT
0a xapakaTu MyHTa3aMalll a3 pyu Oy3ypra Ba ajomatu AQ(t) myailsiH kapia
MemiaBag. bunobdap uH xapakatu HomyHTazamu OPToOpo a3 pyu IKIUITUKA
bepynin 60 épum ¢dapku KUMATXOHM MYOJIWJIa Jap OXMPXOU KaMOHXOU
Oapobapu jgoupam IKCEHTpUKA MeoMy3ad. Jlap Bokeb, y maligapnauu
KaMOHXOU OXUPHOKHU 6apoOapu Joupan IKCEHTPUKUPO MyOrHA MEHAMOSI/I.
Aod = AA = A = -+

WNHu yapaén nap pocunaxou 6apodbapu BakTu Ayt = At = Ayt = -+, KU
Jap OH mnaimaprnanu ad3yHIIaBaHIaW KaMOHUW OXUPHOKU SKJIUITHKA
AgA < A < AyA = -+ Ba madpmapnamd KumaTxou MyBopukum A0 — u
kaminaBanaa (Ay 0 > A6 > A,0 ...) xaaromu xapakatu OpTo0b map amorei 6a
HYKTau MaKCUMyMHU Myoawia Ba ad3yHmasuu A,0 > A0 > A,0 ... xaHroMu
XapakaTu MHHOabganm OH Oa Tapadu mepureil gap MyBopHUKAT Ty30INTa
MeIlIaBaH]I.

MyxokuMapoHUxou Xyapo bepynin 06a 4YoHMOuM xap Kazap

KaMOHXOHM XypAu AX paBoHa Meco3aj. XaHroMH 4oitnBaszkyHuu OdTob nap
atpou HykTam makcumymu 0(t) A6 a3 kammaBi Oa 3uémmiaBii Mery3apaj.
Hap xyau HykTa Oomraa, 6a 0 6apobap memaBana. dap uH MaBpua AA = wt
«xapakatu Bokem»-u OdpTod Oa «xapakaTu MHEHA»-U OH MYBOGUK MEOSI.
Xanromu yonupazkynuu Odrobd gap atpodu amoreii Ba mepureit AB a3 pyu
Oy3ypruu myTiak Mead3osa. KumaTtxou sxcTpemMaaInpo gap Xyau HyKTa Kadys
menamosi. Jap on A20 6a 0 taGuun épra, O(t) asomaTaipo uBa3 MEKyHa.
XaMuH TaBp, amnoreil Ba Iepureil HyKTaxoW kaTmaBum (yHkcusu 0(t) Oa
IIyMOP MepaBaH/I.

Hap O6opau ad3oum Ba KamIimaBuu KuMaTu (QyHKcUs nap atpodu

HYKTau MaKCUMyMHU Myoauiia (map xyau Hykra 6a 0 6apobap melraBaj) cyxaH

AT AX
ry¢ra, bepynin AA — po 6a HykTa Ha3AMK HamMyaa, Ty3apUIIN JUMUTHH T 1
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AL
— PO XOCHUJI MEKYHA/I, Ki OH 0a ry3apulilyd JUMHUTUN Lo O0apoOapkKyBBa acT.

Hap wH xomaT § 3epu MapxymMu «xapakaTd BOKEeW» CypbaTU Jax3aBUH
XxapakaTu HomMyHTazaMu OPToOpO Jap HyKTaum MaKCUMYMH MYyOJauia, KU Aap
OH 00 cyppatu (w) XapakaTu MyHTa3aMud OHPO a3 Pyu MaJOPU IKCEHTPH
Mehaxman. bo ycynxou 6a nH MoHaHa aap Tabaudotu «Konynun Macbyan»
oucépxo mypouuat kapaaact. MIH a3 oH maxogat Meauxaid, ku bepyHit 0a
Madxymu Bobactaruxou (pyHKCHMOHANIA Ha Tacomydu, Oalkd BOKeHOMHOHA
MyHOCHOAT HaMyJaacT. ArapyaHjie, KA Jap MyXOKHUMapoHUXOU § Madxymu
¢yHkcus 6a TaBpU OIIKOP BOHAMEXypas, TacaBBYPOT OHWIU XOCUSITXOHU
YMYMHUHM «XaMal YaJBaJIXO» Ba YCYJIXOM SKJIyXTe, KA y Jap TaxJIWid
BobOacrarnuxou (pyHKCHOHAJIMM MyOWHakKappaam ucTtudoaa medapaj, UMKOH
MEIUXaH XaJIC 3aHeM, KU bepyHit OHXOpO Ha OH Kadap BO3ex (papk MEKyHa/.
bo Byuyau uH § HaTaHXO ajJoKaMaHIUKM OaliHU Oy TYpyXH (PyHKCHUSIXO, OaaKu
BoOacTaruu Ma4yMyu TYpyXxou 3uéau (QyHKCcHsaxopo 00 mrakmu mad3i,
yaJBajii Ba TEOMETPH HUIIIOH J07aacT. XaMau UH I'y(pTaxo MMKOH MEIUXaH/I,
ku O0a Hykran Hazapu B. I'aptHep Ba M. llpamwm [1, 82] maiiBact maseMm.
OHX0 UH KOpXoH bepyHHpo TaXKUKOTH KHHEMATHKHA ap3€0it HaMy1a, «METOIU

dhapkxo»-u §po sAKe a3 JACTOBAPAXON MYXHMMU WIIMA Myappudn HaMmyTaaHI.
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XVIJIOCAU BOBM 111

A3 Taxmmiau 600u AyIOMH JUCCEPTATCUS YYHUH Xyjoca OapoBapaaH
MYMKUH acT AOypaiixonun bepyHin pgap Oapobapu TabpUXIIMHOC Ba
3a00HIIMHOCH Mabpypu 3amMoHa OyjJaHall, WHYYHUH a3 PHE3UIOHOHU
OapyacTam acpxou MHUEHAHW OJIaMU MCJIOM 0a IIyMOp MepaBaj, Ku TabIudoTu
puésnam Oa pUE3UTOHOHM OabAWHAW acpXOM MHEHA TabCUPH Hazappac
r'y3011TaacT.

['y3opuim ymymuu Mo ouau pabvonusatu uaMun AOypaiixonu bepyHit
HUIIIOH MeauxXajJ, KU capXaaxod MaJad Ha3apu y OEHUXO0sAT Baceb Oyja,
KOPXOM aH4YOMJIOMaalll MapXujiau XaJIKyHaHIa J1ap MHKUIIOGU MaTeMaTUKau
acpumuéHaruu Ilapku nciomin medorma.

Hap Oaxmu apudmernka y 6a Machaliad pakaMI'y30pi MaIlFyi IIy/a,
JAacTOBApJIXOUM MYyXUMMEPO pyilu Kop oBapmaact. Xam3aMoH, 0a
KOMOWHATOpUKA, HAa3apusd aaajx0 Ba CYMMUPOHHMH KATOPXO JaxXJl HaMmyJa,
Iap UH caMTX0 Hu3 0036(TX0M UIMUU TapOHAP3UILIPO NENIHUXO KapaaacT. Y
ap BacebKyHMH MaXyMHU afajl CaxMU XyJIpO I'y30I1TaacT, KH UH aMal sKe a3
KOPXOM MYXMMTapuHU MaTeMaTukxou acpumuéHarum [llapku wucimomi 0Oa
xucob MepaBaj.

Hap Hazapusu MyoauIaxou KyOn Ba aMallusii Machalaxou T'eOMETpi
bepyHu kopkapaum METOAXOM XaJlId XucoOOapopH Ba TapKUOU Machallaxou
reOMETPpUPO MyIlIaxxac Hamyna. AOypaiixonu bepyHin map xamMau caMTXoHu
reOMETPUSAM 3aMOHU XyJ KOPXOM Ha3appacpo aH4oM JOJAacT. Ypo
MahXxyMxou acocund (aH Ba IMApXd FAUPHEBKIIMINN TEOMETPHUS CYyH XYy
MeOypaaH/I.

V ycroam uc6oTH TEOPEMAX0, CO3UIIXO Ba XUCOOOAPOPUXOM T€OMETPH
Oyna, XxaM3aMOH Jap Ha3apusd MPOEKCUICO3UM chepaxo Jap XaMBOP#A HU3
KOPXOHU 3UENEPO aHYOM J0JaacT. XU3MATXOU ITOEHU OJIUM Jap HMHKUIIODU
OaxIM TPUTOHOMETPHSU XaMBOP Ba CPEpHKA Ba METOAXOM TapTUO JOAaHU

yaaBanxou actpoHomin meboman. Hap xkutodou IlI-m «Komynm Macwynin»
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ACOCXOM TPHUTOHOMETpHs Oa TaBpHW CHUCTeMaHOK Oa¢H édraaHn, KU OHXO a3
TPUTOHOMETPHUSIM MyOCHDP KaM (papK MEKYHaH]I.

XaHroMu Xajld MYOJWJIAXOW Japayaxou Oy Ba C€ § METOIAXOHU
xucobbapopumn 6a TpUTOHOMETPHS alOKaMaHIpO 0a TaBpHW Baceb UcTUdoma
Oypmaact. ba xammm cekyH4axou XamMBOp Ba chepukid py oBapaa, OHXOPO
TacHU(] coxTa, UCOOTH TEOpeMaxOH aCOCHPO TMENIHUXOJ MeHamosa. bopu
aBBaJI Jgap MareMaThKau MaMJIaKaTXOW HMCIOMHA § HWHTEPIIOJIMPOHUN
KBaJIpaTUX 4YaJBaJXOU TPUTOHOMETPUPO TATOUK HaMyaa, OHpO Oapou
«XamMam 4YaJBajaxo» yMyMid coxTaacT. Jlap MyXOKHMapOHHUXOSII OWIU
XOCHATXOM YMYMHUH «XaMaM 4aJIBajxo» Ba METOAXOM TaxKUKoTHall bepyHit a3
3aMOHU XY/ TIENI T'y3allTaacT.

Joupan 6eBocUTaN TAXKUKOTH WJIMHUHM OJIMMPO COXAaW aCTPOHOMHUS Ba
WIMXOM 0a OH aJloKaMaHz TAlIKWII HaMyJaacT. ¥ Machalaxopo 6ap acocu
JaCTOBApJXOU Ha3apUsIBUM 3aMOHM XyJ Xajd HamypaacT. MIH MyHocubat
ouMpo 0a YMYMHMCO3MHM MachajlaxOM MYIIAaxXac Ba HATUYaXOW HABUHU
HazapusBii oBapaaHa. Kopxom watematukun AOypaiixonu bepynn 0a
JOHMUIIIXOM aMHUKU TablIUPOTH MaTeMaTUKuu ojauMoHu FOHOH Ba XuHI
xaMmbacrari mopaHa. Y acocry30pH aHbaHAXOM MCOOTH KOMIAXOM aMalliu
XUHIYTA 00 €pUU CO3UIIXOM HA3APUSIBUM MATEMATUKXOW axIu OOCTOH Ba
KOpxou IopexoHn oHxo jgap I[apk Ba xamM3aMOH 0a Xagau HUXOH
YMYMHUCO3UU UH KOUJaX0 OyI.

Kopxou anyomaomau AOypaiixonn bepynin gap Illapku acpumuénari
MabiIym Oymana. Meroaxon nap «KoHyHm Machymim» NEIIHUXOTHAMYIAN
OJIUM aCOCH YaJIBAJIXOU TPUTOHOMETPH, aCTPOHOMM Ba xucobbapopuxou Oa
OH ajiokamMaHg Mebomrana. Tabnudotu Tpuronomerpun Adypaiixonu bepyni
Tabcupu OeBocuTan Xxyapo 0a Hacpupmunu Tychi rysomr. AHBaHAXOU
AOypaiixonn bepyHupo omumonu acpu XV-u wmaktabxou CamapkaHn
nairupi HamymaHa. ba MH BocuTa OHXO TAaBOHMCTAH Jap CaMTH TaKMUJI
JTOJaHM METOIXOU XucobOapoph xuccary3op Oomana. Maesxou bepynn onn

0a XOCHATXOM YMYMUM BOOACTAaruxou (pyHKCHUOHAJIA Ba METOJIXOU TaXKUKOTH
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OHXO Aap osHaa map mamiakatxou Illapk mmoma HaédpTana. TaHxo SKUYaAHT
MaBPUIXOH TaTOMKW METOIU MHTEPIOIUPOHUH KBaApaTi Ba (hapKy TapTHOU
ayioMm map ocopu matematukonu lllapka 6abpaum AOypaitxonu bepynn gydop
MeosiHA. OHXO HWH METOAXOpOo JAap (YHCHUSIXOM WHXHCOPIIyJa TaTOUK

HaMyJaaHI.
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XVJIIOCAXO BA ITEHNTHUXOOOT

XaMUH TaBp, Jap HAaTUYaW TAXKUKOTH Ty3apOHMIAIIyaa aap Oopawu
caxMu AOypaiixonu bepyHii gap WHKUIIOPW [JOHUIIXOU PHUE3NA YYyHUH
Xyjaocabapopi KapJaH MyMKHH acT, KU Jap HUIIKUIIO(DH JOHHUIIIXOW pUE3N
Mapxym myocupu oH 0Oa apudMeTHKaWm Hazapid Ba amanid (IIyMOpHOMAau
Hazapit Ba KOpOyp.i), TPUTOHOMETP#H (WJIMHU MyCaJUIacoOT), TIE€OMETpH
(xaHmaca) caxmu 00ca30 Ty30IITAacT, KU KOOWIM OMY3HUIIY MaXKyXUILIU
MYTaXaCCUCOHU TAbPUXU MATEMATHUKA MAbJIyM acr.

A3 UH py, Ui TaBpe KU Jap pHUCOJAM Ma3Kyp TabWUMI HaMYJEM,
AOypaiixonn bepyHit 60 HazapgowmTu (QaxMHIIM 3aMOHaaIl gap mnempadTu
JOHMUIIIXOU pUE3R, sbHE Oa TallakKysl Ba HUHKUIIOMGU apudMeTHKa, Yi
apudpMeTUKan amajiid Ba 4l apuMeTUKAW Hazapi, Hazapusid aJajxo,
anreOpa, TPUTOHOMETPHS, Uil  TPUTOHOMETPHUSIM  XaMBOp Ba Uil
TPUTOHOMETPUSIM KypaBid caxMu 60ca30 T'y301ITAACT.

davponuatu Oucépuandbaum AOypaiixoHn bepyHii HaTtaHxo mgap
OMY3UIIY MXKyXUII Ba TapFUOY I'yCTapHUIIN TaMaJIJIyHU XaJIKU TOYUK LIypaTH
qaxOHHA OBap/l, Oanku Oapou OMY3UIIU JACTOBAPAXOU (apxaHTuu
MUWJUTATXOU TYHOTYH MaxCyCaH Jiap PYUIIUA JOHUIIXOU PUE3A HAKIIU MyacCUp
ry301ITAaacT, Bajie XaHy3 XaM CaxM Ba HAKIIM y Aap WHKUIIO(PU JOHUIIXOU
puésin 6a TaBpU KOMUJI OMyXTa HalyaaacT. Myamiudu pucojan Ma3kyp 0a
Xeu BayX My/iain O6ap OH HECT, KM TaMOMHU Ocopu puéuu AOypalxoHu
bepynupo omyxta Ba Taxjauia Kapaa Ooman.  Anbatra, HWH KOpH
JTOMaHaJOPECT, KK 00 T'y3amTy aiiém, 6a Ha3apu MO, XaJUTu XyApo Xoxad edT.

Hatuyaxou acocuu mnmun gucceprarcus. [lac a3 taxmuny O6appacuu
TUCCEPTATCHUS] METABOH UYHWH HAaTHYATUPA HAMOEM:

1. AOypaiixonu bepyHia a3 dymyiiam OH JIOHUIIMAaHIOHHU
SHCUKJIOMIEAUCTH (OpPC-TOYUK Oa IITIyMOp MepaBaj, KM HaTaHXO Jap OMY3HUIIN
capxaxoum HOPYIIAHW TabPHUX, MapAYMIIUHOCH Ba 3a0OHITMHOCHUU XaJIKU
TOYMK Ba JUTrap MapAyMoOHU XOBap3aMHH, OaJIKu Aap MHKUIIO(MU JOHUIIXOU

pué€sn 1ap acpou MUEHA caxMU Oy3ypr r'y30LITaacT Ba HAKIIU OCOPU PUE3UBY
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TaOMUETIIMHOCUM § JIap TabPUXHU UJIM Ba TEXHUKAU YaXOHA Myacup acT. [9-M;
11-M; 12-M; 16-M].

2. Hartanxo Oapou TaIlakKysl Ba HWHKUIIO(PU JOHMUIIXOU PHUESHH
AOypaiixonn bepyni, 6anku 6apou TallaKKyId JOHMUIIIXOU YHCUKIOMEAUCTH
Ba YAOHOMHUM YMyMHH § MYXUT Ba 3aMOHHU 3WHJArvaiil, ka 0a maBpau
TWUIONH TabpPUXM TaMaJAyHH TOYUKOH POCT MEOS[, HAKIIM MYyXUM
oo3upgaact. [9-M; 10-M; 11-M; 14-M; 15-M; 21-M].

3. 3amonu 3uHgaruu AOypaiixonu bepyHii BOKeaH [aBpau
ryaryinmykygn Ba 0a HUCTWIOX, JaBpad TWUIOWMM TabpUXU TaMaJIyHU
TOYMKOH 0Oa xuco® wMepaBaja. MyHocubaTtxou dapxaHra, TUYOpaThA Ba
uktucoguu MoBapoyHHaxp (Papopya) Oomam gap aByd TapakKUET OY/I.
WM, canbat Ba XyHapMaHani py 6a unkumod kapop gomr. [10-M; 11-M].

4. Taxxkuku Mepocu wiMuu AOypaiixoHu bepyHn axamMMusiTH xocau
WIMA-TAbPUXA JIOIIITA, HATAHXO Jap TAIIAKKyJl Ba HWHKUIIOMU JOHUIIXOU
pUE3MU acpXou MHUEHAU OJIaMU MCIIOM aXaMMUSTU WIMA Aopajl, Oajdku aap
3aMOHHM MYOCHp HHU3 JOPOU aAXaMMUSITH TabpUXA-WIMA Ba (QapxaHri
Meboman. [7-M; 9-M; 16-M].

5. A3 pyitn Ttawsmudoty TacHupotu AOypairionu bepyHi Ba miyrnu
KOpPOU WJIMHMAIIl MabJIyM Merapaaj, KM y Tenl Ba Oeml a3 XxaMa pHuE3nI0H Ba
Ta6UMUETIIMHOC Oyaa, XaTTo Jap IIOXacapXou 0a HOM Tabpuxuam «Earopu
MoHaarop» («Ocop-yn-00kus») Ba «MHAYCTOH» («MO IH-I-XUHI)-alll XaM
MachallaXxou T'YHOTYH a3 OaxIXou WIMHU PHUEUET MaBpHUAU Oappaci Kapop
rupudraact. [9-M; 7-M; 13-M; 16-M].

6. dap HaTu4yau TaxJIMJIM aMUKUA ocopu puésun AOypaiixonu bepyHit
0a YyHHH XyJioca oMaJlaH MyMKHH acT, KU OaXIIIXOHW 3epUHU PUESUET TabpHd,
TaBcu(} Ba TaxJWJI TapaumaaHa: anrebpa Ba Hazapusu agaaxo: apudMeTHKa
(mymopHOoMa), apudMeTUKaW Hazapi, apupmMeTHuKam amaii, TeoOMeTpHs

(XxaHmaca), TPUTOHOMETpHUS (MycaiacoT), TPHUIOHOMEPHSM XaMBOp Ba
Kypasii. [9-M; 13-M; 15-M; 18-M].
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7. AOypaiixonn bepynn gap pamubu gurap pu€3uI0OHOHHU
ONAMINYMyJd acpuMHuéHaruu (Qopc-Tounk, 0Oa MoHaHaum MyxamMmaau
Xopasmin, AbOymaxmynu XydaHan, Ymapu Xaiém, Hacpupaunu Tych,
Fuécunmuu Yammenu Komonn, Amu Kymrunn CamapkaHa@ Ba IUTapOH Aap
WJIMHU PUEZUET CaxM Ba Haku O0y3ypr gopand. [9-M; 13-M; 14-M].

8. Mecazan, ku ocopu puésum AOypaiixonu bepyHin gap Tabpuxu
MaTeMaTHKa Jap KUTOOXOHW JapCHMBY WIMMH KUIIIBAP BOPUJI Kapja IaBaj Ba
caxMH y Jap TalllaKyJl Ba MHKMIIO(GU MaTeMaTHKa Jap TabpUXU TaMaJIyHU
TOYMKOH J1apy Kapaa masaji. [15-M; 18-M; 20-M].

IMEINTHUXOAO0T

ba cudartu TaBcusxo oua 6a uctudoaan aMalIuyd HATUYAXOU TAXKUKOT
0051 rydT, KM HATU4au KOPH JUCCEPTATCUOHUM Ma3Kyp Mecas3aj, KU XaM Jap
MTMY Ba xam MTOK-u paBusiu MaTeMaTUKUM KUIIBAP 0ApOU XOHAHIATOHY
TOHMIIYYEHN KYPCXOW MOTUION TabJIUM Ba TaJApuC Tapaad. A3 aurap quxat
Mecas3aj, Ki XaHTOMH HaBUINTaHU MOHOTpadus Ba € KUTOOM JacTayaMbi Aap
Oopau Tabpuxu pUEINET OH UcTU(OIa Oypaa maBa.

Hap kypcxou matematukau MTMY-u kumBap 0a OMy3UIIN TabpUXU
pu€3néT Ba TATOUKM TPUTOHOMETPUS Jap XAUIM MachbalaXxOou XaHJach
axaMMUSITH Xoca J0Ja, OeBocuTta ocopu puésmu AOypaiixoHu bepyHupo
ncrudona xkapmaan 6a Manduat xoxad oya. dap MTMY Tamkun kapaaHu
KypCXOM MaxCyCH TabpUXM MaTeMaTHKa, TeOMeTpHs Ba 4YyJA0 KapaaHH
COaTXOM MyalisiHa3 MaH(PUSAT XOJIU HECT.

Owmy3ulll, TaXyxXull Ba IIApXUM aMUKy TyCcTypJau TabiIudoTy
tacHudoTu AGypaitxonu bepyHn, XycycaH gap coxau WJIMOM PUE3UBY TaOui

MCTaBOHAA TAbPUXHU TaMaIAYHH XAJIKHU TOYUKPO FaHu rapaoHanu.
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