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«l\A3AI\ TIJII - l\A3hIHAM ... » 
(AJffhl c03 apttachI) 

AJ<)J<aH Mamam1 xa3b1perril-( 2005-2009 )J{blJIJJaPJl.a lllhIJ<KaH Ken TOMllhIK 

cpapafonaHyra 6aFDmnanraH el-(6eKTepiHiM OH KiTa6brnaH OKYlllbJChIHhIH aHblK 

al-(rapraHbl- FaJ1b!M2lbl 6acKara Ty6ipiMeH ¥KCanrnHTb!H - MeH M¥H.na.narr T¥PaTblH 

)J(aJY epeKtue.'liri: On l\aHnai1 na 6onMaChJH TaJJ.D.ayra TaH.na.nraH TaKblpb16b1H 3ep

)1eney 6apbICbIH,IJ,a 3aT eciM,IJ,i apl\a.nai1ThIH arnynhIKTbJH Matthl3bI Mell M;rniHitt cai1-

MeH TepeH,IJ,eTirreTiH,IJ,iri. l\!L¥1-1,1rai1na asrnpJl,bIH J<OJI aprnp1>1 AE)K,L( ece6i. 

faJlbIM ett6eriHiH (()Kal-(a nayip» TOnTaMa Tal\blpbl6bJMeH OKYJJJbl Ha-

3apb1Ha ¥CblHbIJihin OTblpFaH 11-TOMFa eHreH lllb!FapMa.napbIH,IJ,a aBTOP 6a6a 

FhlJiblMh!Hb!H. TaHblM,Il,hll\ Iq'.UblpeTiH FhlJlb!MH HCJiaMH Heri3iMeH a11ir1Ten, ~·:JlTTblK 
.uy1meTaHhlMMeH ca6aKTacT1>1pa 6a~rn11ay 6arbITbIHaH Tai111b1p11,iattThIH Ta1uaraH 

aMaJihIHhIH l\a3aHaThl AE)K,L(- TbIH Ti3riHiH aCTe 6ocaHCb!TrraraHbIH 6;u1 )KOJlbI !la 

aH,rapy l\HhIH eMec. 

Keii.ue Ol\YIIIhI WhIKKaH OH KirnrrThI 3ep11errei1 )l(ype a6)J{aTiiK caH errneriH 

)!(yripTe OJ<b!Il, arnyh1 )J(aFbIHaH 6ip-6ipiHeH arrb1c T¥PFaH eciMuepniH ca11nh1K 

M;;JH,IJ,epiH ca6a1<Tac1b1pa 6aH:bI3,'(ay.uaH )!0-11-JaFaH MaFJI¥MarraphI 6¥J! I\arra~i nen 

TOCblpl\aTrJaH,IJ,hl. Orrap)!bl Kapacn,1praH)l3 ¥Jib! 6a6a KOnnaHraH «KH3CTblK» 

3aH,LJ.blJ1bil\TaP )KyiieniK acep 6epeni. CettTin Ol\YWhJ A.MamaHHllhIH ranaMH 

j\arnnai1b1K TyHiHiH Tyrennei:r Tyi1ciriHne Tyiiin a.na arrMaca 11a, asrnpm1K 6mrn

,IJ,aynap acTe )!(epiTrretini. D¥JJ, ap6ip anaM rn6v.raTbJMeH KOCa )J{apaTbUJaThIH 6in

ceM-ay neriJeTiH TattbJMJ!bII\ TaMb!pbIMeH HapneHreH Tyi1i1-1re ;inenKine on co.1ai1, 

6ac1<a 6orryh1 MYMKiH eMec neri3eTiH Tyci1-1iK con 60.rJMbJCTbII\ 3arr1>IH caHJl,hIK M;:i11i 

aIIIbIJIFaHlla Myrr,11,eM 6acl\a,IJ,ai1 Iq'i1H51 Ke3iH awKa1-111ai1 acep 6epeTi1-1,11,iriHeH 11ep 

eniM. M¥1-1,11,ai1,11,a 01<ywh1 e1-1 aJJJihJMCH e3 6iniMiHiH )J{eTicrrei1TiH,11,iri1-1 ce3iHe_r1i 

,11,e oraH )J{ayarr i3,11,eyre 6eJ1 6ya.Ubl. Ocbrn,11,aJ:i 6i.nceM-ay )!(eTeri1me )J{eriJJe 1Kypin, 

A.MamaH11,11,iH. TaHbIMllhlh: Tai11\a3aHbIH ai11-1an11Jbil\Ta11 LIJhIFa a.nMaHcbJH, OHGIH 

cb1pbIH ¥FYra nereH J<.¥MapnblfbIHhJH eHni ypnicKe ai1HanaTbIHilbffbIH anrapMai1 na 

l\aJiaChll-\. Pyxa1-111 ¥CTa3bIM A.Mawa1m 111h1rapManapbIHhII-\ e3i1-1e Marn111llle Tap

TaTbIH OChJH)JaH lq'.UbipeTiH OKYWhl .ua aHfapraH 6onap. 

Mbrca.rrra «)l{aH.a .u:iyipniH.» KipicneciHe Ke3 TYCKeHne- aK: «T:i1-1ip )KapaTi<:aH 

rarraMHaH 6acrnn, a1-1 MeH KYHlliH. Mal(aMh11-1a .uei1iH Tapara1-1 «Eri'3-ceri3» 

1<arn,IJ,acb1Ha» ap1-1arrra1-1 8-,11,itt fb!J1hIMH !fcnaMH Heri3iH 6inyre ,11,ereH K¥WTapnhIK 

Ol\YlllbICbIH 6ip,IJ,eH )J{eTendi )K0Henepi naychJ3. 

~a3al\ yllliH 8 caHbIHhJH Ka1-1,11,ai1 KACHeT apl\arrattThJH,IJ,bIFhI KaIIIaHHaH M;iniM 

)J(;;JHT eMec rre?! 81-1epi MeH 6iJJiKTiniri aJaMaTibJK ic-apeKeTirv1eH ca6aKrnca )K3Ta

TbIH T¥J!FaHbll-\ a!l,aMrepwiniriH J1apa.nay,IJ,a OHbIH ceri3 Kblp!lbinh1fhIH 6aca aHThm, 

cyiiciHin )!(aTaThIHbIMhI3 6ei..:ep eMec. 81-1epi1-1iH apl\aChIH,IJ,a Ccri3 cepi aTaHblll, 

aH,bl3Fa aHHaJ!FaH 6a6arrapbIMeH l\3HMaHa l\a'3aKTh!H. ;ip KC3 M3KTaHapbl OCbl.'l.aH. 

XaJil\b!MbI3Jl,hIH. «Eri·miH al!rhI ceri3)> 1-1eMece «LeMi3- ceMi1ni1-1 a5lrbI ceri3» 

,IJ,eJiiHeTiH l\aHaTibI ce311.epi 8 caHbIHbIH epeKwe Kac11eTi1-1e1-1 TYhIHJiaraHbI KyM::i1-1ci'3. 

Keu1eri 6ananap 6aKwacb1H,11,a Tap611eJ1e1-1reH 6aJJtJ,b1praHHLII~ EprnCTiK ~tiHreH il\JI-
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pett afiFhlp.llhlH MFhI Here 8 ..'.l.erett c¥paK TyiiittiH 6ip.ueH rn6a anMayhl ra)f(an eMec. 
Ce6e6i ¥3al\ )l(hJJliJUP 6oi1hI 6aThIC Mallem1e1iHe 6ac H.LlipreH H.L1eonorm1.L1aH Ka3ip 
.w apb!Jrn KOttraH )KOKnb!3 rni1. ll,eMeK 6ana TyciHiriH 1<a,1hmrncTbrpyJJ.a anrnlllKhI 
.y.crn1 .ue;1itteTiH 6yriHri am- :.ma caHaTbJHJJ.aFhI )Kacrnp xa.nKhIMhI3.Llhlll «KyH 6en
riciH.~e- ceri1 aHKThI ai1rb1p, ceriJ c::iyne.fli )K_¥JI.LlhI3» 1<ei1:niH.Lle 6eiiHeJiereH,lliriHeH 
xa6apllap .aen cett,ri,ipe l\Ol-0 eKirn.nai-1. 

On Tyrin oi1hrn-rniinap.Lia A6aH;thIH «Ceri3 aJJFbIHa» l\OChIJJhm Ta, )J(eKe 
ophIH!Wfl Ta, en)J(ipeti rnMcatta )l(ypin, 6+.1 aH 11ere ceri3 MK aTaJI.llhI ,llereH 
cayanrn )l(ayan TanThll\ .Lidi anMac e.lliK. 6¥Jl c¥pal\Thili MaFhIHa-MaHiHiH ryciHiri 
¥JibJ 6a6aMbl3.llhili «38 ceJitt)le» aiiTh!.'lfaHhIH 1<a3ip.Llit\ eJiH,a:e 6ipey 6ine.Lli, 6ipey 
6im.1ei1L{i. 

A6aii ,llaHaHhlli «38 ceJiH» 6yrittri )KOFapbI ,a:ape)l(eni K:a3al\ThIH; .lliHH 6iniM
ninepi, Teonor- Fa1bIM.llaphIHh!H 1\¥.paH K::ipiM.Lli Tancipney.ue ani arra aJIMaii Kene 
)1(3TKaP. 611iri llCCeK K:aTeJiece l\OttMaCnbl3. A6aii con «38 ceJiH.lle» aJlllhIMeH AJina 
T3faJI3Hbl!-( 8 CHITUTb!Ha epeKllle TOl\TaJia,Uhl eMeC rre? 

«PaCThlll 6ip aThI- xal\, XaKThHI 6ip aThI- Amia. E¥FaH KapChI K:apynacI<:amua, 
M¥Hbl ¥Fhm ra.uanaTneH TanTiwTey 1<epe1<» Aey.uiH. HeriJi «AJrnaHhIH; eJiHiH; /IC, ce1i 
- K¥PaHhIH ,a:a pacThIFhll!» l\U.Llai1 aiiTbm, Tauip )l(OJihIH.llaFbI .TJ..¥pb1c ic nett 6¥PhIC 
apcKeTTeplli ce3 na1UJacb1 no::nm1MeH 6epinreH 25 wyMal\Thl «Ceri3 Ml\» Tancip.LleH 
rnttyra T11icTiMi3. Ce6e6i A6ai1.LlhIH. «38 - ,Ile» 11MaH.LlhUihll\Thl .\[.J\.lhITDaFaH.llap.l\hIH. 
aJI.l\hIHaH aUJhIJiaThIH nettilll ecirittiH. 8 6ona,llbI ,a:eyi ocb1 ca11Hhm 1<11eni I<ac11eTiH 
apK:ana~IThtH.L\hffbIHaH GoJica 1<epe1<. 

gaHa A6att 1<ytt6e-1<yH, )l(bIJIMa- )l(hJJl ]\attrnnatthm )l{aTaTbm: T<,blc- :J1CG3, 

Ky11- mJ'll, ma1<, - Jll"¥17, Jll"GT<,Cbl - :>JCa.Mmt Tapi3.Lli TeTenec I<apaMa- I<apcbI eri3-
JJ.ei1 IQf6hrnhrcrnp.uh1 8 6aTb1pra Te11eyi Teritt eMec. AJI ap6ip UI}'MaFbI 8 )KOJIMeH 
TyiliH,lle.'liIT OTb!paTblH «Ceri3 MI\» )l{blph!Ha :lH IllblFapblJIYbl 6ipittrni,lleH ene11 
!\¥PhIJihICbma 8 cHnarrbII< eKTiiH 6epy.n.eri «TonraynhI TOI<+cam> l\hI3blJ1 Tin.n.i11 
eTKip.[(ili )l(yJiMeH, icMep 6i3iHili i3iMeH CaJJhIHFaH epHeri MY)J(inin M¥I\aJIMac 
aiirnhII\TbI Ma11ri caK:Tay,llaFhI con 8 ¥i1I<acnea ca6al\TaCYbIH.Lla eKeH.lliriH a1:1;rnpy 
l\HhlH eMec: 

MaJiblf/dbi J1Cayw 
Eacbtljdbz cayw 

Kap T<,bU/Ma. 1<,opw, mamy.T/QC. 

8mipiK, fP.T/blT<, 

YKLwem 30p!lbZT<, 

l{ypblCbZll, Ke3ilj autblJloiwc. 

¥Rmbllj, apbllj ORllCblll, 

ErR cEniMoi 01'i;ia11cb111. 

6i3ne eTneni Ke3el1.lli )l(eJJey eTin, )l(ep.LliH. ycTitt:ri 6attJihtFhIH .n.a, acThIH.llaFbI 
KeH Ka3b!HaCb!H ,Ila CJT blpb!Ch!Ha aiiHa.JJ,[lbTPY,LJ,h!H, opHbJHa, aJI,llbIMeH 83 KarnaCb!Hblf{ 
l(aMbJMeH j!(ypeTiH 6HJiiK Ti3riHiH ¥CTaYlllhJJiap,llbl 6ip FaCblp 6¥PhlH ap-~T aJI.llblH
;:i:a )l(yri11yre llI31\blpFaH «Ceri3 aSII\Tbll{>) 6ip FaHa TapMaFhlHblf{ K,¥JJ.blpeTi OCbIH,llaH 
6oJica, con 8- .Llili l\3CHerri Kepittici V1hIHaI1a 6oJlca KepeK. 8 OKTaBa emneMiMeH 
)l(a3L!JlFaH A6att.LlhIH. 8 MI\TapbI HaJ\l,JJlliHJlhIK Ma3M¥HbIMeH rnrnT- rn6a,llaTThII\, 
KeKettKeCTi iCTiH .!IJ1HaMHKaJlhll{ cepniHiMeH, ytt.uec-riK 83eriMeH 6aCKa.i1ap,llblH 8 
iKOJl.LlblK ene1111epiHeH lllOKThlfbl 6HiK 03bll( T¥P· llb1<;:ipiM C(:BiMeH attTCal(: 
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Ep1 CJH 6¥Phllii'bl oHHeH €13?epeK, 
.6¥WH pl~ac €1Re.'f, cm KepeK . .. 
the11 man OllROHbl/1 

E_VblHbl 8, (L7111Cl_Vbl ezi3, 
¥wa11 meffi3 eKeyi». 
KL11 Oo.'1 6acn11>1 KL7miH autmbt 
)/{m~cbt p]~acht Heweyi . .. 

Eip 6¥JI eMec, 6acI<a KirnmapbIHJ.la jla 6 MeH 8- .uiH AJQKaH xa1iperri rep6e11-

rep nr6parrbII\ TbIH oi1 ry;(hipaTbIHbl reriH eMec. ,[{eMeK A6ai1 .ua1rn11b1H. rana~rn 

:mH)IhIJibII\ThI errea )KOJJ.Uapbrna ICO!l)IaHyb1 .ua Ke1)lei1coI<TbII\ )leyre 6onMai:i,'lbI. 

illhTHhIH)la .ua «Ceri3 MK.Tbll-P> aJIFaWI\bl CKi I\blCl\a )1(0.TJjlbIH eri1 ¥11KaCbiHblH 

6yhrn.uapb1 6- .D,aH. OnaH Kei1iHri CbIHap ¥i1I<ac ¥1b!H )KOJI.UiKi- 8. E¥..'Ja!-I Kei'iiH Kec1e

TiH eKimui eri3 )KOJl)IbIH, 6ybIH)Iapbl- 5. ElµaH CCH 6apb!I1 8 6ybl11Llhl ¥3b1H )l(OJLJblH 

Cbll"(apbl KCJICLli .ue lll)'Mal\ 8 6ybJHJlbl eri3 y.liKaC ¥3blH 8 351K.Tbll( )!(QJJMtH 6irin 

OTbipaLlbl. 

OH ceri3 MbIH. FlL1a!VIHblH Meci T~ttipaiH 8-LliH ranaMH 33HbIH 6eKep 

LlCfI ewI<iM l(C ai1ra aJIM3H)lbl. 0Cbl 3al{)lblJ!hll(TblH 6ip KopiHiCiH Xl1Mll5!JJL!l( 

3JICMCHTiep)Iif( nepuoambll.:; KecreciHeH attrapy KHblH CMCC. ElapJlb!K '3!H~MCHT

Tep 8 TOfII\3 )KiKreJJCLli, 6ap.'1biK )JICMCHTICp.!liH KaCHCTi arnM 51J.lp0CLIH aihra;lhlll 

)l(ypeTiH 3JICKrpoH caH)I3pb!Hbll-{ CblpTKhJ Kd63TblHlI3fbl caHb!MCH ca6aKTac. 5Jrn11 

OJJap)lblH B<L'ICHTTiJJiriH aHbIKTattThIH 3JICKTpOH,'\3pllblf-\ 6apJ1blK caTblChl 8- Keriinri 

6acTar!aTblH)lblfbIH)la, TirrreH COJI KCCTC TOpb!HhlH Tiri MeH K8JlllCHCM KEnJlepilliH 

8 TopMeH weh.1erreTi11.niri ceri3JiiK 3att.I(bJJII..IKTblK rrnpiHiciHe MhIC<L'I. An 8-Llitt He

ri3i 2 60jjCa, M¥Hbll{ TCKLUeniK i\1JHi 2;= 2*2*2 = 8. FanaMHblH OCbHJay TeKWeJiiK 

60,'!MblCblHblH 6ip MbICaJJbl- 1\ahGa. 

,[{eMeK, ;irreMre aThI M;imhyp eKiHwi +crn1 gJI-<Dapa6H.LJ.iH co Hay opra rnchIP.LlLIH 

6ac Ke3eH,iHLlC-aJ< fhIJibli\lHbll-\ naMy 6aFblTblH 6araM}IaFaH )!(apaTb!JlbICTblI-{ 8- .D.iK 

I<aFHLl3CLIHbIH, TaHblMLlblfhIH ;ip6ip 3eprrcyiHne :>Kal{a KblpbIHaH T3Hb!Thlf1 OT

b!paTblH A.MarnaHH, K¥)13H CS'JiHil-{ ;,p6ip cypeJJepi MeH 351ITapbIH)'l31hl FhlJlb!Mll 

IllblH)lblKfleH OJ<YWblCbIH 6di-)!\gi-f Kacljlblpa aJlM3HTblH)lL!fbIMCH napaJiaHaL(bl. 

Oehl perre «AJIFbI c83iMi3ne» 1epTTey,'.J,i1-1 M;}H- MaFbIHaCbIH arnaThIH Kiran 

aThI xaKb!Hjla 6ipep ce3 apHaFbJM 6ap. 

GipiHwi.ueH, «}l{aHa .u~yip.uiH» COHFLI Hyh.Teci ! 996 )KbJJI)lbIM 7 l\UHTaPhIH.ila 

l\OHblJIFaH eKeH. b¥JI raJJbIMHb!H cj1;iHH ny1111e.ueri ripwiniriHc )Kaparyurr,1 

M0JIIIIeprrereH I )KblJI 4 ail Me'3rinni 6innipe.ui. 

83 - ara ;i.neriHwe: «MhIHSHhr l(aparr Kepmi, Mawmmara 6aCTb1papc1>1H» !le

ren TirreriH aMTblfl, C¥PFblJ1T I<aTrbl M¥Ka6aCblH KaMrrHTKaH KOJ1)!{a36acbIH MaraH 

¥CblH.[(bl. 

l\o.rJ)Ka36aHhil{ ycTiHri 6niH.11e ;im?rreriLldi Ma3M¥Hbl MeH cyperrep Ti3iMi 

)!(;:>He 1(3TThI 1<ara3ra ;ip6ip HYKTeciH.Lle raHhIMAhIK 6emi.r.epi M¥KHRT Kepcerinin 

Kapa CHRMCH )Ka3hJJIFaH 41 cype-fi caJiblHFaH KOHBCpTTeH COH Tlil)'JJ.D.hlK 6eTi1neri 

)Ka.JhJJihm emipirrreH Kirnn aTblHbIH Ti36eri 6ipneH 1m1apra iJ1iHeJ1i. 

Kirn6hJHhIH OI\YWbI IIa1ap1>rna 6ipD.eH iJiiHep.LlCH ll!lC51CbIH apl(a,1aiiThIH;J.ai1 

Tal\blpbln rn6y gp6ip KaTJaMrep.uiH I~HHaTJaTblH!lblfblH aHTbm )KaT)'JlblI-{ Ka)KeTi 60.ri

Mac. OcbJHD.aH KMhlH.'lblKTaH g1- ara Ja aHHaJJbrn ern~rcH r;:ipi321i. Con 6eTTeri «He-
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_:/(L\t U1¥ZbU/GCbl» ,D;eniHreH C03,D;iH: l\apbIH)laumeH Cbl3blJlbin, o,~aH TeMeHipeK CO.Tl 

l\apbIH.Uaw i3iHiH: « Yw apbzc :J1CaHe ezi3- cezi3» .uen )f(a3bIJJYbI ocbI Tal(blpbmTap.llbIH. 

6ip.rreH JYblH,D;aMaratt,D;hJFbIH MeH;3ereH,D;ei1. Ocb1.rratt coH: ryhm,D;aran ywiHwi )!(;}He 

TepTiHwi arnynap,D;a O,[(aH TeMeHipeK «Al{-blp3al1GH nazimM6apblHGH MG8!1¥MGm», 

«¥HazammaH MG8Jlf,WG/1l)) 6onbm J(afa3Fa TycinTi. 6ipaK KeiiiH Cbl3blJlbin TaCTaJIFaH. 

6¥.UaH Keiiitt 1<ara3ra TYCKeH «)KaH;a .u;iyip» )f(a3ybmbIH: )J<11ttal(TbinbffbI - ;:i3 arattbIH. 

7- 8 )f(bJJI.Uaii 6¥pbIH .ueHi cay Ke3iH.rreri )f(a3YhIH.Uai1 6ipKenKi dpimepMeH Ti3ine 

1<a..1yb1 TaH..liattTnaii J(aJIMa,D;bI. KirnIITblH. «)KaH;a ,[(;}yip» arnyh1, cip;} cani H¥CJ<aCbJ 

6onca KepeK, FaJibIMHbIH. KeMireH J(attpaTbIH 1<ai1rn JYbl.'lFaH,D;att an 6epreH,D;iri KeJre 

6ip.lieH ¥Pbin T¥P· Ta6brnratt TaKhipbmTbHl acTbIH ana )f(ypriJinreH J(OC Chl3bll( 

)K;~rne J(hl3hlJI J(apbIH,[(aW i3i ;)3- araHhU( CO.JI Ke3,D;eri KeJ-dn Kytti MeHi ,[(C J(yaHTTbl. 

Ll,ayip ce3iHiH: yal(h!T ¥3al(ThJFbJMeH MenwepneHeTiH 3aMaHaytt Ke3eH.HiH. 

KeneM,D;i KeceriH enecTeTep enweMiHiH: 6ip rypi eMec ne?! fhJJihIM rnpHXhIH,D;a 

MernH .liayipi ,D;err aTanaTbIH coH.uali Ke3CH.HiH. rnpT caTbICbJ attThIJia,D;hI: .E>ipiHwi 

432 caHhIMeH epHeKTeneTiH Ambrn .nayip, M.µrnH KettiH eKi eceni Mep1iMMeH 

Tycnan.rraHap KyMic ,D;ayipi, 6¥.UaH coH:- 432*3 MbIC nayipi, eH: COH:FhI rnpTiHwi 

.[(;)yip 6i1J1il{ 3aMaHhIMhl3,D;hJ J(aMTHThJH- 432*4 TeMip ,D;;)yipi. EH,D;i )f(aH.a ,D;ayip c11-

naTbIH asrnp,D;hm e1iHeH ecTiniK: 

«A.naM 6anaChJHbIH. )Kep 6eTiH,D;eri ;}peKeTi 3Jl,[(bIMCH OCbl MeTaJI,D;ap,D;bl 

1<0n,D;aHyh1MeH 6ai1naHbICThI WhJl(l(aH. Anrawl(bI eKi MCTaJI,D;bl l(OJI,D;aHy a,D;iJieTTi 

.u;iyipnep 6onhm CaHaJia,[(hl. KeiiiHri eKi MCTaJI,[(hl l(OJIL!atty ¥Pb1C- J(afh!C COFhICJ(a 

6afIJJaHbICTbl. .5IFHH MhJC-J(OJJa )!(;}He TCMip J(onnaHblJIFaH ,[(;}yipnep a,D;aM 6anaChIHa 

6al\bITCb13AhlK ;}KCJI,D;i ACII caHattAbI. An, COH3H KeiiiHri- 6eciHllli AayipniK epneyre 

3.[(aM 6anacbIHhIH: caHachr ;mi )f(eTneli Kene.ni» . .6¥JI l\hlphm- )J<O.HThIH aTOM 1<apyb1H 

)Kacayra COI\Thip.nbI, fbIJJblMHhlH: W3pbll(TaII .[(3MYbI COfhICTbl 6on,[(blpMay wapana

pbIH JYbIH,D;3JYhl )1(311.3 5- .ndyip,D;iH. HhrlllaHhJH 3H:raprn 6acrnraH,D;att. E¥J! «A.naM 

6aJI3ChIHhIH: )f(ep.neri f¥Mhipb1 acnatt aneMiMett TbJFbl3 6ai1naHhICTLI eKeH.niriHiH. 

HLIWaHhr». Oehl perre I\¥paHttbJH. WbIHAbIK Fa)J(anTapbIHbIH 3lllhma 6acTayb1, .HFHH 

l(a3ipri fblnbIMHbIH: .naJI.niK rn6b1crnpb1HblH: I\¥paH a.HrrapblMeH C;)HKCC. api .[(;)JI 

KeneTiH,D;iri con )J(aH;a ,D;ayipre 6apap 63FblTThI aH;rapTca KepeK. M.µ1bitl ,D;anesritte 

X33hipeT: Mb!H3H,[(att 807+ 273*2+646+161 = 2160 Ktteni C3H,D;ap l(OCbJH.[(bICh!MeH 

.HFHH 432 6ec eceneYMeH: (432*5)- 2160 Tel{ 6o.'laThIH2'lblFLIH mnapaT eTe,D;i. Mbr·

CaJibI, ;i6)f(a,D; ece6iMett aHhIJ(TaJiraH 807- Hi!{ 0Tbipap c3HbI eKeHAiri )K;itte AI<C3I\ 

TeMip,D;iH: AYHHe canrnH XH)J(bipa )KbIJJbIHbJH: Aa ocbIMeH l\taH,D;ecTiri; Ar<car< Te

M ip eciMiHil{ TaMyp 646- a.HTTaFbI yHeMi 6onMhJCThlH. K03FaJihICTb!H, HhIUiaHhl 

M3Fb!HaJibl M;)H,D;epi Tal(bIJJeTTec 161- niH: ne apKaJiaHTbIH caH.[(hlK MaHiHiH: )K3H;a 

.n;iyipre 1<aThIChI )KeHiHAe OKYWhlHhl 11naHAh1pap TaHhIM.[(bIK Aanen)lep KiTanrn ai1-

Th1J1a.nh1. An 7 KOKKe T;}H MeTaJIAap (aJITblH, KyMiC, TeMip, Mb!C. J(aJiatthl, KOpraCbIH) 

caHnapbIHhIH )J(HbIHTblfbI 63c 6ara caHhJH - (786) 6epyi Kirnn 3BTOpb1HbIH: )f(aHa 

.ll.Jyip J(al(bIH,D;aFbI y;i)KiHe nornKaJibIK )f(eni eTirr rapryb1 KirnnrnFhI OKYWhIHbJ ttJia

H3TbIH.[(3H T¥CTapbl ,D;en 6ineMi3. 

Ocb1peTTe1<ac11erri caHJJ.apAh•tl 6ipi, TiflTeH ceri1.neH .ne 1<on.uaHbIChI MeiiniH

we )Kl1i KOpiHeTiH 7 C3Hb!HblH .Jni )J.e OKYillblfa 6ei1MaJiiM MaFJI¥MaTTapbl KiTaflTa 

KeHiHeH attTbIJia.[(bI. M¥HbI 6i3 OJ<YWblfa J(aJI.[(biphm, K,¥MaJial(WLIJiapJibII{, TinTeH 

l(apnapbIMhl3.[(bII{ ce3.rriK l\OphIHaH ;}ni Tyce KOliMaraH «)Kepre rycnec )J(eTi anim>, 

He 6onMaca «)KeTicKeHHil{ )f(eTi dni6i» T::ipi1ni ce3.nep 7 MaHiH )Kana aw1<aHJJ.ai1 
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Kyiire Tycepi .L(aychI3. AIQirnH xa3bipeT «A:1111bz A.wut- A.wutarn11» M;neniHiH 7-
niK c~maTbIH.UaFbI MattiH iKatrn.uaH amKaHnaii Kyil KewipeTittuiri iK;)He 6ap. 5¥;1 

AJialllThIH. anrnWl(hI xattbl- MeMneKeT 6acb1 Analllaxatt.Ubl l(Oplllai.\ 0Tb1pra1·1 6 
Anaumett l(aetteTTi 7- Hi iqrpa11Tb1HbIMhl3, )l{aparyWh!HhIH. nattra\16apbIM i,13ra 

corntt l(attrn.IJaywhr w:eTi11i :nGiHe 1'¥patt11hI 6ep.uiK .L(eretti (15- cype X7 a~n), 

6acl(aHbI ai!TnarnH.lla al( )KypeK Analll ¥PHaKTaphIHhm 6otthIHa H¥P K+51pL1 aHhIK. 

Och! T¥CTa ranbIM A. Mawam1.uitc1: J<¥paHHbilc\ ap6ip ;:ipni1-1.ue rnw:aih,111 Chip 6ap 

.L(ereH xa.uacKe cyiiettirr, OHbI- w11cjlp- Ko.a .uen Tyttitt.aeV..ui .ae aJIThI KOpr:m- anThI 

analll, .HFHH KeMip Teri eMip Terittili (C=6J, oprnchrn.Uarhr analllaxaHbI 6+ 1 =7=CH 
6011bm w:anrnca 6epeTiH 60111\lhICThIK attrnl(ThI KeJI.[\etteH. rnpTa.UhI. 

Pacbrn.Ua .ua aJITbI Anarn- AnawaxaH iqrpnbIMb!Ha attbll(Tan Kapacal( acnaH 

Fa.i1aMb1HaH .ua, Ky11.ae11iKTi Ke3.[\ecirr iKaTaThIH )KapaThIJihICTaH aa OHhI n6yrn 60-

JJap e.ui. AnThI l(hrp11b1 cyrnc- KBapu (SiO,) OHhIH. iqrpaMhJH.llafhI Kpe"1m1i.\ Si=l4 

l(OC 7 eMeC rre? JlaZblJI, 3)Wpya, ,J/CGh)i/11 iapi1.ui aCb!JI rncrnp- fopi <tJJTbl Kbtpnbl. 

)l{ayaTbIH l(ap Kb!paybl- l(b!Jlay )la 6 l\blpJJbl :lK¥JI.llbl3 icneTTi. 8CiM.UiK Dy:meciH.ci,e 

ry11.uep.uiH. rnpMaI<TapbI, OHhIH. oprnch1H.Uaf'bI ca6arbI - A,'lamaxatt. Apa6 Ti.1iH.ue 

7- ca611r (cattbI 132) ~peK 1<ana6rrett MaH)J.ec 6ony ci.1pb1 .ua Kirnma ai1ThIJJa.ah1. 

Oehl Tal(brnenec KOC w:eTiniK iqr6bIJibICThl A1QKaH Xa3b1perriH. Mhrna Te6ipeHici

MeH 1yifitt.ueyre 6011ap e.ui: 

JKemi 1<;am KAK J1cypeKmi mep6en 

0Rmap Zb!JlblM l)UGCblH. 

Fa7cHtHblf1 za:J1Can .wupacbZH 

K,ah6aoa11 ma6acbzl-j. 

Ocb1 T¥Crn J<a3aJ< Tinitt.ue 1-7 re .uettiH arny ece6itt.ue raHa - ey. (I)' 

xcypHaI<Tapbrnhrn (6ip+ey ... <l!lTbJ+ ay) eHii.linettyi: cambz, ay. mop, oeKem. ll)'hl.1 

MarbrnaCbIH.Ua .uapa.rrny.uatt 6onap .uerett aBTop 6omKaMbIHhIH. nor11KaJ1bII\ MJttiHe 

KeJiiCKettll,ett 6onaChIH.. 8H:rnece 8-.ui ce2i3+ ey .ueMettLI.i f'OH. 
A.MalllaH11 lllhIFapManapb1H 3ep.uenett )Kypin, OHhlH F¥JlaMaJihlfbI ¥-1bJ 6a6a 

M¥J>aCbIH w:att- w:al\ThI 3epnerr, FbIJihIMH KllacbIHbIH. Cbiphrna y11.ine 6inrettLI.iriHeH 

6011ap LI.ereH T¥)Kblpb1Mra TOI\Tamtac 6¥pb!H, erep pyxaHH ¥CTa3bLMHblH TYbICbIH
,ua 6oiihrna .uapblf'aH Tin 6attJiblfbI 6onMaca .u;:in ocbrnay 611ii-1eH KepiHe anap Ma 

.uerett oii )Kl1i 6ott KepceTin 1<ana,ub1. 6;;1J1KiM, OKYWhIHhIH. )KeTeciHe )KeTeTi1rneil 

.u:;i11e11i con Tin 6aiiJiblfhI 60J1Maca ayI<hIM!lbl oil: opaMhI OKYWbI 3epneciHe iKernec 

e.ui- ay! KirnnThIH. <rAii- K,aitap za7ai1u !)Gp>.' rnpayhrn Ol\bJFatt.ua OCbJHJ.Iatt acepne 
6ona.uh1 eKenciH,! 

A.uaM 6anaCb!HhIH. KOplllaraH 6oJJMbICTbI rnHyhrn.Ua AttJihIH. poni epeKwe. 

Erep acnaH Maf'hrnacbIHJJa on I<:a.IJhmrnc1<:aH .uette 6onca. con acnaHHaH iKayaThllI 

Kap MCH Kal\oiap- AJ:i apachrn.uaro1 6aii:naHbIC «K» apniH.n.e rnnananaTbIH cJHIKTbI. 

Ka:mI<: eKi l\OJI.llb!H, 6i11eriH .ue «Kap» n.eii.ui eMec ne? EKiHwi iKafbLHaH KOJl r7.1-

aR Maf'hrnacbIHJla ;w attTblJiaTbIHJlbif'bIH OCbI KiTanTaH 6i11eciH.. LJ,e~ieK, lH+uu1 
KOJibll{.llbl - 1)¥UIGZbll-j0b/ - l)GpbU/Obl (1<:apttar1,Ubl aw) .uereH.JJ.i 6in.JJ.ipeTiH KepiHiC 

6¥JI. 5lrHH iqrwa1< all!y - aocmacy - myblC/111>11) iJITHilaTb!H 6in.r:iipy. Ka3aKTblH eKi 

l(OJihlH acnanra w:aii:in TineK Tineyi .ue, 6arn 6epyi J.J.e 7 J\aT KeK rreH I 2 MyIJJenniH 

KaJihmTacyh1- Xa.IJI<:hIMhl3.llbIH. 60 )l(blJl.UbIK Mywen ece6iMeH ca6aKTaCTb1pap A.Ma-
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waHH TOJJFaHbICbI UJbIH MJHiH11e TaHbIMJlLil\TbI ratta eMec, TiJJ MaMatt11apbrna oil 

CaJJfffblH COHbl Maffl¥Marrap JlCp e,Ll,IK. 

Enmerri w:ay11an aJJraH )l(OJJbI AneKcaHJlP MaKeJlOHCKHre eKi Myili3Jli Tdn< 

KHri3in, TaKKa OTb1prbl3bIJJJlbI. Keiiitt ~weM11i w:ay11aywLJHbll-\ .... 3¥JJI<apHaHbIH 

aTaHYbI OCbIL\aH. J<¥paH)la aTa1rnTLIH 6acKa 3:y11Kapttattb1H )la 6ap. OttbII-\ aTLI 

fa61101111a (A6,'1.0JJJJa)- HCJiaM )liHiHif( 6e,1ri11i KaiipaTKepiH KaHJ\¥HJJbl lcKeH;iip 

3~'JJKapHaHbIHMeH waTaCTbipyra 60JIMai111b1. 

Ocb1 Kirnn KOJJ)l(a36acbIH Maratt ¥CbIHhm OTblpbm, AKW:aH ara: «811-<Dapa61rn 

poMattbI WbTKl\aHbJHa OTbI3 W:hJJJJlail 6onca 11a 6ipnc 6ip OKYIIIhICbIHbII-\ poMaH)laFLI 

l\aprrap.D,aH eCTireH ;K¥M6af'bl w:eHiHJJ.C JldM-MHM ,UeMereHiHe HaJJbIFaH)laH 

6011ratth1 6ap. OJI ~6aK Mhrnay: 

Eacbz 6ap, aR8bl :JICO"' 6ip Kepyem, 

Ta6apcbUf fU1b1paccm1 Kon .Mepyepm. 

YcmiH<)e "'oc .7\Lf.~aJla"' l)apa mac 6ap 
)f{izimKe ma6a a:1..waw11 6ip wepyepm. 

E1-111i AI<aI~Hblf! OTbI3 W:bJJJ)laH: KYTKCH ~6aKTblf! rnemyi «Kaci>» ;)pin ce3iHiH 

WbIHaHbl MdHiHe KCJJeHiK. 

:5¥JI I<aHLIKT;)pi3.Ui 6acb1 JK¥Mblp, a51rbI opaKma HiJJreH Ali 6acbrn MCH,3eihiH,niri 

FbIIIbIM 6acbI - ecett 6acb1 - FaJJaM 6acbI Ka~mp,llbII-\ w:att,a TYbICbI. 0HbI 6iJire1-1 

anaM nrnaMHbIH ra'.IKaHbm acbL1 rnc MepyepT iH:n<y- Mapw:aHLIH 6iJJCTiH Mari,rna,11a 

ai1:TKaH 6a6a11apbtMbI3Jlhrn Tepett ofLlb1, Ta;.mrua 6iJiiM11i11iriHitt 6ip ey;Jci 6~1. 

Jlnrn 11aHa A6aHJlbIH «Ei11reHre Map'.IKaH» 11ercHi. Oehl perre «Koc Kap» - KOC 

Myifo.ni KeK l)Outl)ap arnyhIHLIH 11a KaMap, K,apttai-iLIH TaKbJJJerre «K» dpniHeH 

6acrn.nyi,1 KC3)lCHCOKTbIK eMeC. 

AKW:aH Xa3bipeTTCH T3Fb!H3Tb!H TaHblMJlbll\ TeK M¥Hh!MeH meKTe.1in 

l\aJJMaHJJ.bI. OJI MbTHay: 

AHJJ.LIH MymeJJJJ.iK TafbI - opHbI - yi-fi I\o5!H, apa6ura AJJ - Caparn1-1 (illMH). 

Oci,1 MyweJIJJ.iH ~1Jlbl1JJ.bIK FbJJJbIM.'\aFbI rnpHXH TaH.6achI «K» dpniMeH apa6ura 

eKi aliKaCKaH -rypiueH T¥PaJJ.bI. OpxoH (KeK -rypiK) TaH.6acbIHJla .na 6¥JI eKi 6a
CThI 6arhITTl>I KOC dpin: «K» TaH.6acb1MeH 6eJJriJJeHreH. Co11 pyHaJJbII\ llYHHe)le 

l(b111wal) (K) TaH.6acb1 1la 6ap. TeriH.n:e l)bmwau;- "'fllUIOl)- l(ap 6ip MaFbIHa.D,a 60-

11yb1 bll\THMaJJ. b¥JI perre 3BTOp 8ri3XaH 3l(bl3bIH.ll.a OHblH .ll.OCbl l\bmlllal\Tbll~ aram 

KYLICbIHaH rn6hmyhI, OChlH.UaH TyciHiKTil-( 6000 )KbL'I 6¥PLIH illYMep eJJiHil-( TaI~6a 

11e11eHrett fl1JJhraMem aH.bI3bJMeH yH,:i:eCTipi11itteTiH.uiri ;JpHtte TeriH eMec. 

OchIJJ.aH KeJJin A.MamaHHJJ.ill K,nzmua"' - f(maK, Cfl1.nepiHiH. rnpKiHi oprnl\ .ne

reH 6onw:aMbI: 6aCKhI 6yb1H,laFbI «I\hm» - «K» dpniHiH. arnym1 aJJhm (Kacp- KaTT

KLJ6), O.D,aH Kei-fiH lllOl)- COi) 1)0Cb/J1bl11 1)0301) aTaCbIHa aHHC\Jla)]hl eMeC ne .nerett 

6on)l(aMbl K0H.iJlre KOHaTbIH.UaH. 

«l\aJJaH 6onraH KYH)l.e KOC ;}pin, Koc - K,ap (1-\0lllKap ), Apxop- 3¥J!KapHattbTH, 

KOC opal). l)bllll- /)GUI «Koc MyFa.JDaK Kapa Tae»- fopi, fopi KCJJill OCb!ll,lJ,aH 

TOFhlCKa>> COFa)]bl .uereH A.Mawam1 Tyi1iHiHe Tyci11iKne11 KapaHCbIH.. 

OcbIHJJ.ail 6om1rnMLIH aiirn OTbiphm, F¥JiaMa (<K)33K Ti11i- Ka>LIHaM» nerr 
p113aJJbll\TTeH TaMCaHybl FblJJb!MH, JJ.iHH TyciHiK 6cpy.ue onap,!lb!H. 3WbJJiaTblH 

TaHhl!\11,[{bll( M~HiHe T~HTi oH opaM~apblH epyre MYMKiH.niri MOJJ a~a TlJ1iHe ,ne-
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reH 30p Maxa66aThIH Fa:IbIM T\OKh!pb!MhIHLlaFhl Anaw 6aCillh!Jlaph!HhlH «Ai1Kam> 
)f(OpmlJI aTaybIHhlH K,aflhIJra KaJl)lhll\ Karr L(ereH TyciHiKre eMeC, OHblll IJIL1H'1ilbl 

acrnph! rnnaM 6acb1, ecerr 6achI Ai1+KacjnLm MafhIHaChIHL(a L(eniHyiHe Ke,1icney 

IQ1hJH. D¥FaH 50- «l\aqm cype caHh!Hhll{ «CaJih!K»- (Illh!Hillh!JI) cmiHiH caHJihlK 
MaFhJHaChIMeH M;:JHL(eCTiri aBTOp apryMeHTiHiH 6acTbI 1-1eri3i. Oehl TyCTa «Afoi'1-

.D,hI 11repMett ry:phm ;m-cDapa611ra 6apMac eniM. MeH 6¥JJ icTi Konra a.1ra11.1ra ym 
TiperiMe ceHJiiM, 6ipi- TiniM, .D,iHiM )f(;JHe 6yriHri Fb!Jlh!M )f(eTiCTiri _cicreH fa.llbl~I 

AIQKaH MalllaHH ce1iHiH: TaFLI 6ip .D,aMi «)KaH.a )layip» 3epTTeyiH 0K:11 OTbiphm 

TaimaH "f¥lllhipaThIH.D,att Kytt m~wTipe)li. 
h¥Hhlfl 6acThI ce6e6i rn.11hJl\l A.MalllaHHLliH KerrTOM.LlhIFbIHa eHreH 

eH:6eKTepiHiH: TaHh!M.D,blK epiciH Kef{eHTeTiH TaKhlpb!IIThlfl KaHCh!Cbl 6onMaCbIH 

Ka3al\ xa.nKhIHhifl ayhI3 ;:ine611eTi ,neniHeTiH Maaem1 M¥PaChIHhIH: fopiHe oprnK 
\'JITihlK .1IYHIH!TaHhlM)lh!K meriHiH FblJJblMH WblHllh!KfleH epi,1eTiHniri .'lep CWM' 

Mb1ca.r1h1 «8ri3xam> attbl3hIHila C11b1p - Cayip - YpKepniH: MyI.uen ece6iH.'leri 
opHbl 'f¥CilaJIL(aHhIII, «EpT8CTiKTeri» 7 KaT K8I<Till CHilaTbl )lapaJiaHallLI, a.11 «A.TJb!CT

rnp» epTericiHaeri XaJihIK namVIbIFhI iKbJJJ)lhIH: rnpT Mep1iMiH Me1reJ:Lrii eMec ne? 
Con me l\¥fllli!ChIH HrepreH Tac+mbl - Tacwa 6aJia «l\h1ph!K eTipiriHe» acrraH ini

MiH Herh eTirr ~TJ.1IhI3 enwey aMa.'lhm ce1 l\hma.uh1. Eip l(aparnHna 6ipiMeH 6ipi 
)f(aHacrraiiT1>rn «Kep¥FJihI» iKhiphIHJla aa och1 Tal\hlphm KeTepinin )f(aTallbl. 

Oehl perre «l(03hI Keprrern-EaHH C¥JJY» )KblphIHhIH: acrraH ;ineMiHiH 

l\03FCUib!ChIH CHrrarray ;ip Typni 11;:iyipne 1UhlKKaH OChIHay M;Jnem1 M¥pa;1ap aBTO

pbIH acrraH FhIJihIMhIH TepeH: MeH:repreH )laHaHhIH: KaJiaMLIHaH TYhTK1araH !lymiere 
6anaFI:.IH: Kene.D,i. 

illhlHhIHlla )la Ka3aKThlH M;JL(eHH M¥panapb1Hb!H aBTOpbl 6ipey, Q_'l aWblK 
acnaH aCTbIHL{a Fa.Ha ¥JJTihIK 6onMhICh1 KaJihmTaCKaH Ka3aK XaJIKhJ. Xa.1Kh1r-.1b13nbJH 

acrraH TaHhIMhI- .uyirne TaHhTMbI yal\h!T eneriHeH eTirr, Fh!Jlh!MH Heri1i TCKcepi,1-
reH- lllb!H)lbll\ lllblH;bIHhff{ IllbIHaphIHa aHHaJ!FaHbl aKHKaT. 0Cb!Jlaiiwa aTa)laH 

6anara )Kll.JlFa.ChIII Fh!Jlb1Mi1 lllblHL(blKKa aiiHanraH faJihJMHh!H; T36bIChl eJI caHaCbJHa 

)Kery yllliH OHhl ettepre aiiHa.JI.Ubrpy l(a)KeT 60.1nh1. MiHe, ¥.i1TThlK caHaTbIMbl3JlhJ 
KaJihmTaCTb1praH Km.urreHainep K¥PraH XaJihIK AKeneMHH FHMapaTbJHbJH acKaK Ta 

aJlbIII ¥CTbIH.D,aph! OCbUiaHUia 6oi1 K0Tepce KepeK. 
Ocbrnay TaMaUia Mon Tap11x11 MHpacTaphIMhl3nh1l{ caH.D,bIK caHarrapra 6eKKeH 

Cbiphrn aIIIYnaFbI AK)f(aH MaIIIaHH Xa3h1peTTiH: ¥JJT aJI.UhJH.UaFhI eTenreH f¥MhipnhIK 
6opbllllb!Ha pHHCbl3 paxMeTiMi3.!.{i aiiTa 0Tblpb111, FaJib!MHb!H; ¥Pflal(l(a 6afbllllTaFaH 
Mb!Ha aMallaT- ¥CTaHhIMh!MeH aJifhl C03iMi3ni a.Hl(TaMal(ITbl3: 

KeUle wp ~ame 6ac~aH :J1Cep11epi.lvtiJi, 
Opmaza CG!liJbrn :JICUZGH 6irlzeHiMiJi. 
biJezeHiM Ta11ipiJi11 pu3G.HblEbl 
Cillem emne11 eua<iM2e 6¥11 mepi.·itiJi. 
OW!a11ap o~b1za11 J/CaH ce3iJepiAtiJi, 
Eap Huemi.M Wb1Hob1~ma11 6ac~a oz/ :JICO~ 
Illa~blpaM xa~ ::>1CO.Hb1Ha e3iJepi11oi. 

(iJJ1-Ma1ua11u. 29 .12 .1994). 

npo<jJeccop ll.IaMmuiJen A6iJpa.MaH 
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>KAMAAaYIP 

Erl3-CErl31\AFH)J:ACbl-HCJIAM Ill¥FbIJIAChl 

KIPICY 

T;}tt:ipiri: )Kaparn:aH ranaMbIHaH 6acTarr ;}H MeH 1<yH:.rdtt: MaK:aMbIHa 
)J.eihH rnparaH "Eri3-ceri3" K:arn)J.acbrna 6¥pbIH)J.a TOI<TaFaH,.a:apbIMbI3 
6ap. OH.bIH: ce6e6i on e3i Amrnh I\MaMhIH)la - l\¥patt)J.a aHTI>IJIFaH 
(6: 143, 39:6). 

FanaM H¥P1JaH ">KapanraHJJ:a, con H¥P = 256 =..i ... u=l 62 =28
. Eri3-

)le-ceri3 6ona)J.bI. ill¥nrna con H¥P· Ei3)J,iH, xaJIKbIMbI3)J,a: «Eri3,LdH. 
a51nr-ceri3» HeMece «CeMi3-CCMi3.lliH: aHbI ceri3» ,rr;err Kene,rr;i. Ep
Te11e 6i3.lliH. XaJIK:hJMhI3;'l.hHl KYH 6enrici ceri3 a51I\TbI aH:Fbip, ceri3 
c·~yneni :lK¥Jl.llhI3 6onratt ( «EpTecTiK» att:1>I3.hIH K:apaa1>13 ). 

Oehl 6ip 1<yp,rr;eJ1i M~ceneHitt: 6ip )Kepre 6achIH K:OC.hm, ~pi K:apaH: 
nrnMa KenreHllle 11aMI>ITYJJ:hI )K8H 1<ep11iK. Amiah I\arraca con M;:,cenere 
KeneMi3. Ceri3 Pa66.hIMHbitt: )KapbrnI\aFaH caHhI: ceri3 )JfattHaT. 
f a.rrnMHhlli )K\'6a:HnbIK. )KaJIIIbI 3al{hI eri3 6onca, OH.bIH: KeneMJJ:iK Yill 
emueMi 6ona;J,hI: 2·2·2=23=8. 0HhI Yill rnpayra rnpaTaM1>13: 21·22= 
=8=2+6. M¥HbI Mhrna Typ11e )Ka3aMhI3 =2(22-1)=2(4-1 )=2x3=6 tte-

Mece 6±2 ~ {! 
f anaMra ynri 6onraH }\ar6a - Te Kille ochr cattra Mh1ca.r1. OtthIH. 

)KaI\-6eT caHhI aJITbI maplllbI ()K=6); Te6eci - HOI\aThI ceri3 (T=8). 
0HhII{ K.hip-1<a6b1pracb1 12 ('repTeyi e11eH11e, TepTeyi Te6e,rr;e, rnpTeyi 
TepT Tipey 6¥pblllITa }\=12) . 

.6¥JJap.nhnl Teuey eptteri: 

OttaH illhIFa,D.bI: 

12 
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6+8=12+2=14. 

ll¥JI e3i FbIJ!hIM TapHXbIH,Ua e)KeJI,IJ,eH 6eJiriJii. 

0HhIH; KeHipeK Typ,IJ,eri )KaJ!IJbl Mar1rnaChI Mhrnay. AihbIJ1F8H 

TeKwe T06bIHa )KaTaThlH 6ec Typni TY3Y Ken)Kal\TbI 6ettHe 6ap. Onap 

Mhrnanap: aJIThI wapw1HKal\ThI (reKCa3J(p TeKwe ), ceri1 ywKiJI 

)I(a}\Thl (OKTa3.ilp), T8pT ywKiJI )Ka{\ (TeTpa3_a.p), )l{HblpMa ywKiJl 

)l{aJ\ThI (HKOCa3.n,p), 6ecKyJI,IJ,i OH eKi )Kal\Tbl (,IJ,O.l.(eK33.l.(p). 

b¥Jl 6eceyi rn611rnT .l.(ym1ecitt,r.i:eri 6ec Typni 3arrap TerittiH. 6eii-

ttenepi 6on1m rn61rna.L(11. 0Jiap MhIHaJiap: 

1) OrreK - TeTpa3.l.(p - TepT )KaI\TbI, 

2) )KenTeK - OKTa3_a,p - ceri3 )Kal\ThT, 

3) CyTeK - HKOCa3.l.(p - )l{HhipMa )l{aJ\ThI, 

4) )KepTeK - TCKille reKCa.3,Ll,p - aJITbI )Ka}\Thl, 

5) ~.l.(bl3 TeK - ,n:o,l.(eKa3.l.(p - OH eKi iKa}\Thl. 

Oc11 6eiittettitt: catt,IJ,hII\ eptteK M~Hitte KeneiiiK: 

1) TepT )1(3I<:Thr: 4+4=6+ 2=8 
2) Ceri3 )l{aJ\ThI: 8+6=i2+2=14 
3) )Km,IpMa )Kal\TbI: 20+ 12=30+2=32 
4) AnThI )l{aJ\ThI: 6+8= 12+ 2= 14 
5) OH eKi )Kaf\ThI: 12+20=30+2=32 
)l{HbIHbI: 50+50=90+10=100. 

AttThIJIFaH 6eH:Heney enrneyirniHitt: MyIIIeJ1epiH (reoMeTp1151JII:.II\ 

Myrnenepitt) 1epney, CaJihICTbipy, onap,IJ,aH eptteHep WbIFapy 

M~ceneci 6apn1r1<: ecen FbIJibIMbIHbIH: Heri3i 6onhm Ta61rna,IJ,11. 

Ecerr FhIJihIMhIHhIH: Hcri3ri MaK:caThI Ta611rnT 1eprreyne J<:¥PM 
6ony. 0.Tiail 6onMaFaH KYH.L(e ecerr FhIJihIMbI )KaJJFaH )KOJIFa Tycin 
Kery K:ayn11 6ap . .6i1,IJ,itt: JJ.aHbIWnaH 6a6aM113 A6y Hacp JJI-cDapa6H 

OCbI M;;)CCJiere epeKrne TOl\Tailbffl, rpeKTiH: aTal\Tbl reoMeTp FaJibIMbl 

EBKJIH,IJ, ett:6eriH c1rnarnH. 

Orr 6hrnaii ,IJ,erett: Ta6HFaT 3Cpney,IJ,e reoMeTp1rn FbIJibJMbIH 

l\OJI,IJ,aHy,IJ,a a.il,IJ,hIMCH 3aTThlH; Ke3re KepiHin T¥PfaI-I, eJiweyre aJibl

HaTbIH 6enepiHCH-)[(aK,TaphmaH 6acrny KepcK. OJI )Ka1uap.u1m 
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101LJJll,JCKall iKCiJJCapL! CJA'~J,JK J'.blp 0(J.J 1.';0.Y r).I r;.:_.,;·;_;,,:r·.:~:;_.;; __ ;__,_;;-j 

Kl1bJCKaH iKcpi HOKa·1 hof)(; 60.i1•.,rn1<). (Jc;u:1ai1 ~a6nn1 i:l\fJ,"JMeH 6a
par1>1H 60.1ca1<: f"LJ:IhlM~1a CUJOlp IJJm acy O'J;J~.1al-i:Jhl. 0.TJaH 00.lM.afaH 
KYH.Je FhDhIM ·~op Kl1LJH/JbJKKa y111h1pai1.'J.J;J, T\ri1hJK.Ka Tipe.::re.:i.i. 

0faH .\1b1ca:1 EBK.111/J reoMcTp11}!HhJ w.::1'iTr<:y M:>ce.11eci.H HoKanaH 

6acrnrnH. 0,1 :-iµici CCCI! fLJ.ll,J\1LJH.'Ja A<CH.i.1J - KOJlGtiLl.b! 60.:Ja 

T¥pca .Ja, Kci1iH marncnipa.Jhf. \-f w.:a:JLJ 1::.Bv:111J ;l.J.ic:i 6oi1LJ:Hilla 
iKapblCKaH KOC - nap CLl%1KTblH .l:J.-1e:;iH Ta6y K.HbJHf'a COf:a:IbJ. Erep 
;re >1dce.1eHi TaG11r11 ·1anap oe11tteH 6acracaK., CJH;1a l\i;:}Ce.1c e3im:.H 

e1i, 3aTTbIH 6ei1Hecim: Kapatt IJJcwi.1e.Ji ew0ip rmrracy Il.lMAfJaii.:rhJ. 
dTI-<:Dapafof e1iHiH i;JiMiH,JC OCb!HbI TQ.'.Jb!K .J:}.1,;.·uereH. 

8JI-<Papa611 83iHeH MhIH iKbLl 0¥Ph!lffh! fbL1b!Mra OC.bJH-'J.aM )K3H,a 

Karn.CJ,a Kipri1reH. 5ipaK d;1-<Papa6tt.J.hIH 6+.1 1t:aH:a1Jh1K: xarn..J.acn.rna 
K_¥;1aK: acK:aH ranhIM,wp iKOKThIH KaCbI 60)J.:IbI. EaTbIC EBpona e.QJepi 

EBicm.JTbI COJl Ka.Tinhmna 6erKe ¥CTan Ke.'I..Ji. Ken Ja.MaH.:rnp 60.ii

hIHlla OHhII{, dJI-ct>apa6H KepceTKeH KHhlH.lbifhl, FbL1IbI.M.l3 ce3iJJe 
KOHTaH iKOI\. TeK Kdi.iHri Kene rnHa, aTOM.JhJK enwey KOn,ZJ.amaH 

Ke3.ue ratta. dn-ct>apa6H Kant::rnchIHChl3 Mdce.1e arraTKa anapaThIHhI 
OeJirLll. 

8.TI-ct>apa6tt M¥Chrn~rnH xaKiMi 6mmm ce6emi OHbJJ{ i.11i

Mi a51T rreH xam1crnpra cyiiemeH. )leMeK Ka.3ipri fbI.llhlM K\c'PaH 
llihIHJlbIFbIHa JKene.ui. Ei3 rnMeH;'le. A1:iah Ka"Jaca ocI:.11 M~cenere 
l\IbIC&l KeJITlpe>II3. 

oJI-<I>APAI>Il Bnl.EH 

A6y Hacp ;iJ1-<Papa6IqbIH. 1100 A.:hlJ1;.u,.n,: rnih.J K.apC-3.HhllUa 

( 1975) 6i3,J.ep ··a.1-<Ptipl16u :>n.'aHc i.;,mip«·i .?bl..YbLV nereH 

ynKeH MJcc.1eHi a.1rn i-:oriraH6hn. OraH apHan y~-eH "iKiillaK 

JlalibIH,.'laram1bI3. 0:1 ofibl'llhU 1i..'i-:c ai:uail KJ.-lbm K.oH.J.hL UHblE. e:t-~ 

6acTbl cc0c1..)i 1-\aJ<ll\ :\aJlKblH;lH WhlKKJH HC.1Ul\I "\.>XiMi -1\HHe ~~yTiBe 

ycr~u 6nJUhl :wn T:rny 0.:1 Kc ncri y,·T-.'\Uil\ cTxct:. ~·a~.:.nx:a TOOe;:J.eH 
rych:Cll )l\ali.:lhll\ l)l"hllCWll nui .. 011 rt-:CHl ,~upUlhL.1 lJK3Jmap TOITKa. 

0111>11l y1:ri11c, :K~p T.,nipi lHi\1 61.1.1:n.1 JCl'CH ;n·cncr 6acIDbL%prn 
,)JHl)ap:n111 ryJffa,·i-1 1..:apch1 M' .. ni. ~ lup ,~.J.1'.'p1Hi1~ ca'>l.caTh1HJ3 Kflfl 
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OH,JaraH )J(blJlJiap bOHbIH,Ja Ka3aK XaJIK,bl cayaTCbl3, M;:).uemfeTCi3, Ta

pHXTa aThI )KOK .n:erett )J(a.i1raH.ULIK,ThI Konuan Ke11reH 6onaTbIH. Onap 

ocbIFaH MOHhIHC¥HFaH..!IaPlibI ratta K,hI3MeT 6a6bIH.Ua KeTep: .. 1e;1en, 

K0"1ThIK,Tan, K,o,1naunarr Ke11reH 60,1aTbIH. XaJihIKapa:1blK Keni

ciM 6oi11rnllla, IOHECKO Kay.111c1ma opa?i dJ1-<.f>apafo1,1bil-l 1100 
)J(hlJlllhIK, TOHhIH eTKi3yre Md)J(6yp 6oJUlbl ..aa. con TOH eTiciMeH ;:in

<Dapa611 Mdce11eciH )J(ay1m rncrnyFa 6eT &1.Ubl. 

Toil Ke3iHlleri K¥PbIJ1FaH cpapa6ttcTep To611 rnpaThTnllhI, rni1na 

ai11rnraH I<ayJihIHhil-l 6ip;i,e-6ipi icKe acnanhr. Toii.aafbr 6a5Itt.J.a1\ta-

11ap, .MaTepuanµ,ap, KHttonap - fopi iKOHhL1llhI. Co.11apMeH Kamp '·<l11-

<Dapa6H )l(;)He }\a1ipri FbIJibIM'' )J(HHaFbI .ua TapaTbUILl,bl, JpKil\mil{ 

KOJibIH)la Kerri, MdcKey,.::ce, TamKett.ue 6eJ1llleKTeHirr Uihll\TbJ. Cott11-

MeH, )J(aOhIJibifl K,aJIFaH ;)JI-ct:>apafo.1 )KHblpMa )[{f,IJI)laH COH, OTapWblJI 

a-reHCTep l\¥JiaFaH COH raHa , "JKaKbIHlla )[{aphII\ Kepin OTblp. oi3)lil{ 

6¥JI apa.n.a K,03Fan OTblpFaHhIMbI3 COJI M;:)CeJieHiH. 6ip rnpaybI. 

8KiMeT Tapan1rnaH cott,r:i:aii Ky..aa.i1ay,i:i:a 6onratt11MeH 6i3Llep e3 

icTepiMi3..ai, ;:)p1rne, eUiyaKTa rncrnraHbIMhl3 )f(OK. EacTac1raH icTep 

..aaMy,r:i:a Kene;::d. Co,1apllhU{ irnitteH eH. 6ip attKbIH Mhrca.i11rnp1rna 

TOK,TaMal(IIbI3. 

AJ:i oprnI<, Kytt opTal\, )Kal\ChI oprnK. )lereH Mal\aJI 6o:li1mrna dJI

<Dapa6:uu11tt: Tytt )[{dHe Kytt cararrap1rnaH 6acrnttMhI3. 1-cyperre 

con )[{aK,Ta AcrraH caraTbIHhIH. Tini )l{eTi 1-\apaKrnbr - KeK illeMiw 

)KhIJI.llhII-J. TepT MaychIMhIHJJ:a }\aJiaH opHa.i'IaCaTbIHhI KepcerinreH. 

Oprnchrn;:Ia TeMip K,a3hII\. CypeTTili OH. :n<afbIHlla - Kytt caraTbJ. 

Ott..aa aJillhIMeH )[{epre TiK J<a.uarnH c11pbn(. )Kep enwey, yaI<bIT 

enwey FhlJlhIMbIHlla OHhI apa6wa Jbl.7 - KeJiett:Ke aTaH.llhI, Ka3ipri 

eyponawa on maH2eHc - :JICaHawa ChI3hU,:. illeH.6ep iwittlle oratt 

C;:)HKec iwKi ChI3hII\ - :>1cin - cztHyc. Kene}iKeHitt: ett: K,bICK,apratt He

Mece )KOFaJIFaH Ke3i coJJ apaHbil-l ma.1 myd 6ona,%I, eHdiK ChI3bIK 

(MepH.ll,HaH) 6arbIThI 6ona;:IbJ. b¥JI 6ip KepeKTi enweM, 6arbIT aH:b1py 

ChI3hIFhI. Kytt caraThIHbIH 6ip 6acT11 K,hl3Meri ocb1. EKiHwi KbI3MeTi 

KeIIett:KeHiH: 6arhITbI )J(;:)He ¥3blH.llblf'hl 60HbIHWa caraT yaK,bITbIH aH:

bipy. Kytt MeH Kene}iKeHiH yaKbITTapbIH Mhrnay epHeKneH rn6allhI: 

tgx=tgt·coscp 

tgx - 0¥Pblill yaKhJThI, 
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. . 

•..... ' .... 

1 • cypeT. KyH caraTbl, cayne cb1Hyb1 

tgt - KYHHiH; caraT yaK,hIThI; <p - eH)J,iK 6¥pbilll. 

'AnMaThIHbIH; eH)J,iK 6¥Phllllbl 43°, OJl 6ona)J,bl: 

tgx=tgt·cos43°=43tgt. 

Oehl eptteK 6oi1hrnllla AnMaThI yllliH Kytt caraThIH )J(acayra 

6ona.r1h1. OH:)J,a 6onchm, KyH caraThr 15° 6onhm 6ip)J,ett 6eniHe.z:r:i: 

3 60 r · K 6 6. ~ 6 ~ 0 - = 15 u1paK: yH caraT ¥PbllllhI Ip)J,eH onMaH.IJ:hI. HhI ecen-
24 

Terr Wb1rapy KepeK. 8l'frKeHi: tg2a.f:2tga 
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MhICaJihI: tg30°= ~ =0,577; tg60°= ../3 =1,732 

)JFHH, 2tg30°=0,577x2= 1, 154 
JIFHH, 2tga<tg2a. 
0ChIMCH 6aihiaHhICTbI ~u6.rw 6aFbIThIH rn6y epHeriH 6epCJ1iK: 

d, - MeKKe 6oH:JibI:FhI;::; 40°, eH,r:dri ;::;cp
1
;::;21°. 

d2 - AnMaTbI 6ottJihIFhI 76°, CH.IJ.iri ;::;cp2;::43°. 

S
. Sin36° 
ma = ---.======== 

.J Sin2 36° + Sin2 22° 
attblpbIMbI: 
76-40=36'' 
43-21=22° 

Sin 58°, .s1nm OH,TycTiKTeH 58°, 6a:rbICTaH 32°. 
Oehl 1-cyperre KenTipinreH c~yneHiH. CbIHY epHeriH 0JI-<l>apa6tt 

~.D.ici 6oH:bIHllla KCJITipeMi3. On epHeK cuHyc 3Wf.bl aTana,n,M: 

Sina _ Sinp __ Siny _ 
7 

R 
-a-· - -b- - ---;- - -

YwKirz ece6il-d11 OChI TaMallla 3GfJblH 6ep2e11 a11-</Japa6u eKeHi 
KeUillOC oa.nenoe1-tirz Oll1blp. 

Con 6otthIHIIIa )l(a3aMbI3: 

Sinr a 
--=-=n=cfgr 
Sini b ' 

>IFHn 6¥-J'I cJyneHitt, 6ip 3aTraH eKimni 3arn;a erneH,IJ,eri OHbIJ.-1, 
~ThIJIY 3aI~bI. <l>M3MKa FhIJihE\1hIH.D.a 6:¥JI ynKeH opLm anaD,bI. Ka:~ipri 
FbIJibIM.LJ:a ~n-©apa6Hl(b1H; OCbI 3af-~bI CI-{ Typa 3aI-J, ;:xereH mKip Tybm 
OTbip . .6¥.JI M~cenere KettiH, Am1ah !\aJiaca opaJiaMbI3. 

OcoIFaH 6aH:naHbICThI 2-cypene 6epinµ,i. 0H.D.a JJJ-<t'apa611,UbJB 
.Hyxapa1<r ( Ill¥f Jia) 3aH.hI KepceTiJ1reH. 
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I 

I 

I 

2~ cypeT. Wl(rna, o~blC atl.Ha 

Owor Tycitty yrniH rn6aHbI rneri:6ep, rn6eci mornaR: MOCbI - I\oc 

- Ko Hye aJiaMbI3. CypeTTiH. OH, :>I<:af'hIH)J.a. 0HblI-l apa6wa aTbI Maxapal\ 

'~...:.::._)p). Ocbi KOHYCTbI )Jcapbm eTeTiH :1Ka3bIK ()K) KepceTinreH. On 

KOHYCThiH. wett:6ep rn6aHhrn r<~al\ :tKaphm, 6eriH K}fhm eTKeH. Oehl 

l\YihII\ ChI3blX:TblH. ElTbI apa6rna K,HTf' MyKacjm (ibc ...Sl.9(.S). MaFhIHaChI 

K,.VibIK H~I-~ (BeMece l\::138.:(\ma TlJI cpeiKeci 60HbIH:Wa Teri: KJibII\. b¥JI 
Cbl3bl~\TbH~ eyponaJihII\--f'bIJihIMH aTb1-ay,ll,apMacb1 - napa60iza. 

Erepne KOHYCTbi KJ1FaH ChI3bll\ OHhll{ aHHana rueriHeH IIIhIKnaif 

T¥Mb!l<: Cbl3bl!C 6uj1Ca, OJI U1C1~6cp, ercp OJI Ta6aHFa )KapbICKaH -- nap-
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nae, HeMece conaK,ll!a 1c.oc K03 - ~um8 ~blC (9.1.e;hl..S) KeJH JYUbZ~ - 3J1-

mmc 6ona,n:h1. 
Erepti:e KOHYCThl K,HFaH Cbl3hIK. OHhIH TiK TipeyiHe (6inirim: -

ecitte) rrap1rnc 6onca, on ChI3hJK, 1~um2 3auo (.il:.e; ).:1..i) opmb11~ 1~11hil,· 
- 2unep60.na. 

CoHbIMeH K.OC c;:iyKe11cHi (KOHYCTbI) yrn ;;lJJ.icneH I\HFaH)J.a yw 
Typni MMeK Cbl3bIK,Tap JllhIFaJl.hl. KoHyCThII~ e3iH c;:iyneHil{ 6ip Opb!:I
HaH - Te6e.n:eH (T) rnpany 6ei1:Heci ;::i:en 1c.apayrn 6onaJJ.bI. 0HbIH 

6yiiipi )Ka3hIK, ()K) 6eT 6onraH.n:a, rn6aH rne.H,6ep epici (JJ,HaMeTpi) 
CbI3hII\ - J:\b1p (IQ 6orrMaI\. OcbI arnynap.n:hrn; apa6rna aTTapbIH 6ep

Jl.IK: 
)I{ - MYCT OH (-.......,:i JLS) 

I:\ - xaT - (:. .. 1.) 

T - HOK.aT - (..lib9) 

0ChJ TyciHiKTep.uiH FhIJlhIM.[(a 30p MaFbIHacbI 6ap. 0Hb!H. ce6e-
6i KoHyc 6ei1:neci )KaphIK. c;:iyneHiH: Tapayhrn 6eH.Hene11TiH 6011ca, 
an 6apnbIK, FaJiaM con c:;iyneJJ,eH TaparnH 6onca, MJCeJ1e TyciHi1ui 
6onMaK,. OchIMeH 6aH:naHhlCTbI ;:in-<l>apa6.tt OCbI cana.ua Ken e.H,6eK 
eTin, TaMarna MHpac K,aJ1JJ.bipFaH. Ei3 conap,n:aH MhICaJIJJ,ap KenTipe
Mt3. 

A.rr.[(hIMeH Cbl3hIK,Tap,n:bIH arraphI )K8HiH.ue. 2-cypeTre COJI 
)KaK,Ta aiiTbIJIFaH ChI3bIK,Tap.n:hIH; Heri3ri enrneM.n:epi KepceTinreH: 
a=-:phIHhI, b - KeJI.[(eHeHi, c= lli:¥f'Jia apachI, p=m¥FJia Tipey, r

1 
r

2 

- epicTep. OcbI enllieM.uepJl.iH: e3apa K,aThrnacrnph1: 

c 
-=e; 
a 

p= p 
1- ecosa 

¥3hIH.UhII( emuey MCH IJJ¥Fna apanhIK. errwey eKeyiHiH. K,aTbIHacbIH 

e = ~ opTanbm,TaH ThIC (3KCQeHTp11c.ttTeT) .n:en a.TaH.UhI. AttnIJIFaH 
a 

HMCK Chl3bll(.Tap.n:hIH arrapbl OCbl K,aTbIHaC 60HhHUlla aJILIHFaH: e < l 

-KeM (3nn11nc), e=l - TeH (napa6orra), e>l - apThIK. (nmep601rn). 

Oehl MMeK cbI3hIK,Tap acnaH.ll,hI1' 2wza.Mu caiJa~map, .Jtca~map, 

6anmap. 
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A6att,Ubll{ 6ip aybn Emei-litt ecKe aJJaHbIK,: 

"8.11ip JICORbl map COK/lQI~, uh;>ef! .JICGJ<t. 

J1imnin eKi 6ac&1H ycmazafl Xm<:. 
11.11eK :J1co.ada nwflHa"', me2icmiK :J1co~, 

J(ywn Kemne mypa UlblJ.;, Ktni11e 6aµ; ". 

811-c:Dapa611J~blH Fb!Jlb!MH i3Ll,ettici, Ta6bIC rvrnpacrnpbl aJIL(bIMCH 

ocbI HMeKTepJii 3epney;.:i:eH lllhlfaLI,hI. lli¥FJia Tycittiri, 0H:11c aH:tta 

MHpaH (.-.jlo) TyciHiri- fopi OCbIFaH COFa.ll,bI. 2-cypeTTiH; acTbIH;FbICbl 

coJ1 HMCK Cbl3bII\'fhIH 6ipi rrapa6ona tteri3iHJJ.e )KacanraH. 

illeH,6ep CbI3hIIT, OHhIH epiciH 6ipiHe 6enc.ni. (oc=R): oa=ab= 
0=bc.... OnapJJ.bIH ¥lllhlK,TapbIH c HOK,aTTICH )KaJIFaCThipa,l.(bl. Con 

aJibIHfaH K,Iffalli CbI3blK,Tap)J,bl )Ka3hiI\ 6aFbITK,a )KaJIFaCTblpCaK, rrapa-

6ona HOK,arrapbl rn6Lrna.uLL 

r =oo. r =aa r =bb 
0 ' d , b 

OcbI ;;iL(icneH )Kacam·aH .Wv!eK Cbl3bll\~TbI K,aJ1bIITK,a -- ChI3FhilllK,a 

ai1HaJUJ.bipaJJ.hJ, HFHH HMeK araw CbI3Fhilll KaJibJII )KacaH:;.:i:hI. Corr 

6oi1hrnwa )K¥1\a KaI-IbJJITbipJJ.aH ra6aK,llla otthIC aiiHa )Kacaii;.:i:h1. 

IJapa6o.riouo aiiHa wu6Hy 1~amsu .JHy1wcjm (~...,..i 0 .ibc; ...Sl!c.s) OHbIH; 

opTaCbIHJJ,a OlTbll\ W¥rna - Myxapar\ (.....,,,._; ~) HOI<aTbI 6ona;.:i:11. 

0CbJ MyK,apaH TyciHiriH 6i3 FblJLbIM TapHXblH,IJ,a CL1FallI peT ~UI

ct>apa6tt ett6eritteH Kepc1v1i3. 0HbIH « Ecen FbIJibIMbI» "AJ1-paca11n 

a11-pa11acHa" (Uy..iwJ liyl 4) aTTbI eH,6eriH K,apaH,hI3 (AnMaTbI, 

"fbIJlb!M", J 972, 103-106 6eT). 

EBpona FhI..'IbJMbJHa 6¥-Jl TycittiK, JJ1-c:Dapa611 eH;6eriHeH anbr

HbII!. ll.Kennep apI<bIJibr e11riJinreH. 5IrnH JJ1-Ci>apa611;.:i:ett KeiiiH )KeTi 

nlCblpLI.aH co1-:1,. EttJii ol!.'lan Kapa.nbll\. Ochr Tyci1-1iK 6onMaca K,a1ipri 

FbIJ1brM 6yriirri JJ.;;ipe:n~erc :tKen1ercH 6o!1ap e,1i. Oehl MJcenere Mb1-

ca11,LJ,ap KeJrn pe111n. 

Ocbm;i.arr Kyp.LleJ1 i 11.1;;,ce.'!e Ko3raJrnTbIH 6os1raH cott attTbL'IFaH 

}JMCK Cbl3bIKTap;_(blH, aJIJlbll\1CH napa60j1aHblH Kel16ip Kac11errepiH 

en:e anaV!hJK. OraH *YPT i3imcH )J{aHaMa ChJ3blK T>K (2-cyperriI-I 

acTb!IlF'hICb1) L K)f{W 6y.pbw.1w1 cKirc 6eJIC.L\i: L W)f{T= L_ T)f{K. 
M¥HJHI ill - LLL\T.aa HOKaTbJ, K/K COjJ HoKaT )KaTKaH 6iniKKe napnac: 

Till// K)K. )i{aHal\ta CLl3LrKThr S HOl\3Tbr eKire 6enc]li: 
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TS=S)K )K~rne coraH 6aifaaHhICTLI 

Tlli=W:>IC. 

Ocb1 l\ac11erreH IJJblfaThIH tt;;pce rrapa60J1attb111 c11.r1rn1c 

)KapbICKaH - napJ1aC c:;iyJ1e OHblI{ 6eTiHeH maFbIJihlCKZllLla Ll!~'.Ll[I 

HOKaTbIHaH eTe,!li. ,lJ.cMCK napa6oJiara TYCKCH cJyJie lli¥FJ1a HOKaThlH:I 

)l(Jrnarra)J.hl. OJI OT opHhI - Ill¥rna - MyxapaK -- (lloKyc 60;1nnh1. C onrn 

Kep1crnrne, ll1¥Frrara opmuiacICaH )1(3pbII\ c:;iyrre ottaH rnpaFaHJ.a na·· 

pa6orra 6iJ1iritte )Kapb1ca T\"3.Y ChJ3hIK 6ol'1hn-nna rnpana.JbI ()!CK). 

ITpo:iKenop, cpapa )l{apb!KTaJJhl OChI Heri3Lle K¥PblJIFaH. 

Ettniri 6ip ecTe 601IaTb1H tt;'.'lpce ocbIH)W ai1Thrnra11 )KaJlLIK 

- cJyrrem Ke11,1peK MaFb1HaJla Kyw-Kya:r .nen aJ1caK:, 01ua i\ldCCJI~ 

FaJiaMH KC.fl Man.rnarn anapa)u,1. 

Ill:~Trrara opHanacKaH )I<JHe ottal-J EJTeTiH 1-:ywTi opTaJlbIK Kyw 

.n:err aTaHJJ.hI. MbICaJibI III¥-rnara Kytt opnanacl\aH 6orrca, 0.1 oprn.llhJK 

Kym. 0Hhf.ll aH:ttanacbIHlla, 3JlJ1Hnc HCMece rrapa6orra 11MeKrepi 601-i

hIHwa aH.ttaJiaThIH IIIbipal\Tap, HeKeprrep, mrnHeTarrap- cnJI opTaJibIK, 

KYillTi.H, rnpry Jcepitt)J,C 60J111,.rnK. 011 HeKepnep.LI.iH ai1ttanb1c KYaTbI 

(MoMeHTi) e3repMei1,rri. OtthIH ecerrTeri epHeri 6ipiHwi )KaHaMa 

K,aTbICbl - TybIH,ll,blCbl - Herrre TCH 6ony KepeK. 

dL 
lvf=-=0. 

dt 

OttaH lllhIFa.!lhI: L=[ nnv ]=T¥Pa1\Tbl. 

r -epic, m - carrMaK, v - manmaH,µ:bIK: .... 

OcbIMeH 6ai1rrattbICThf yrn 6aFbITraFbI K:03faJihIC HOK:aTTbIH )KaJI

nhI eptteri 6orra.n.h1: 

M¥Hbl.ll M3FbIH3Cbl HOKaTTbll{ I\03FaJlbICbl '/Ka3bIK, 6CTTC, 6ipiHe-

6ipi TiK 6¥pbmIThI 6omviar<:. 

Hol\aT l\03FaJihIChIH me1{6epJJ,i1-1, - 11MeKTi.ll 6emneK-repi ay.1rn
HhIHlla TeKcepy K;a/KeT. Ott,llaFbI HOl(aT K:03FaJihJChI -- rnanmatt.nbIFbI 

ca)J,aKThII\ ceKTOp 60.flhm aTaJia,llbJ. 

)J(oraph1narh1 Kan1n3 6otth!Hma l!OKaTThll~ ceKTopn hIK 
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wamuaH,,nhIFhI )],a T¥paK.ThI 6011MaK.. l1.Kerr11epL1,iH. eKrnw1 3att;bI 

OCbIFaH MbICaJI 6011a,Ubl. 0HhlH, epHeri: 

28 = r 2<p = .!::_. 
m 

M¥H.Ua r iK~rne cp opTanbII\ Koop.uirnaT ( epici, 6¥PbIIUhI). 

CeKrnpnbIK. rnarrrnaH,.[(bl.I\TbIH. Heri3ri epHeri: 

o = dS = ..!..rvSin(r, v) . 
dt 2 

M¥J-I)l,a s - )Kapbl.I\ ay.uaHbl, t - yaJ<bIT, r - HOK,aTTbIH; aiiHaJibIC epici, 

v - waITIUall)lblFbI (r, v COJiap)l,blH, SJIIUeyirni - MO.UYJib). 

Ocb1 KenTipinreH epHeKTep 6oH:brnwa HbIOTOH MeH Kermep;::i;iH. 

ece6i IUhIFa)l,bl. 

OpTaJihI.I\ Kym gcepiHeH K.03f'aJIFaH HOK.ffIThIH; aH:HaJihIC Kyrni 
onap,JJ:bIH, apa J<aIUbI.I\TbIK. aM:HaJihIC Kyrni, onap.UbIH: apa J<aIUbII\Thll\ 

Cbl3blfblHbIH, rnapIUbIChIHa Kepi J\¥PhIJiblM)lac: 

a Wnr 
F=-3r=--2-, 

r r 

M¥H)l,a a - T¥Pal\ThI caH. 

Hor<:arrhif( HMeK bi - iKOJihI - Tpae1cropm1cb1 aHTbIJIFaH I\HMa 

CbI3bII\Tap: 

r = p (a>O), Tapzy Kyrn. 
l+eCoscp ' 

p , (a<O), m6y KynI 
r=-~--

I +eCos<p 

M¥H.na op6IHa rrapaMeTpi -- HMeK enrneyiIUi 

L - HOI\aTThIH; aHHaJibIC KYIU caHhI, 

W - OHbIH, TOJibIK. I\YaTbI, 

FrWL3 

e = ---2 - HMeK ( op6HTa) lliaJibICTblf'bl ( 3KCUeHTp ). 
ma 
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TapTy :arnmaH.hIHJW (a>O) opTaJibIK Kyw ;;-ccpiHeH K03ranratt 

HOI<:aTihIR. ett: JKaI<:bIH opbIHbl (rrepttreih) 6011a,nh1: 

r =_l!_ 
·"'"" l+e 

Erep)J.e W>O 6o.r1ca, e > 1 - 6¥JI nrnep6ona HMeK. 
Erep,ne W=O 6011ca, e = 1, 6¥JI napa6011a HMeK. 
Erep,ne W <O 6011ca, e < 1 - 3JTmmc. 
KeiiiHri :mmmc HMeKTil-l HOl\aT aH:ttaJibIC ,nayipi 6ona11.b1: 

MnICaJihI KYH.n:i aH:HaJIFaH tteKep HOK:aTibI ancaK;, oHna 
a=f-m.M = 0, m - HOI(aT ca.JIMaFhI, M - Kytt cMMaFhI, Kennep 
3att;,napb1 OChI)J.aH IllhIFa,n:hI: HeKep 3.rrmmc JKOJJbIMeH aV.Hamu:i,hI, 
OHbn~ 6ip III¥FJiaCbIHJJ,a KYH (l-3aH:), Kerrnep.njtt; yrnittrni 3aHh1: eKi 

H0Kep.n:itt: aHHaJibIC yaI<:bITblHhIH: rnaplllbIJiap }\aTbIHaCbI onap.Ub]l{ 
op6MTaJiapbIHbll( ynKeH )f(apTbI OCTepittiH: TeKille I<:aTbIHaCTapbrna 

Tea. 
T'- 3 
_I=~ 
T2 a3 

2 2 

OttbI Mhrna TYIJ,D;e I<:apaii,n:hI: 

a3 a 
41t 2 

- = - = ftn - T¥1Jal\Thl 
T2 m 

o¥JI eptteK 1Kornph1,n:a aH:ThmFaH 3nnm1c aiiHaJihIC .n;ayipiHeH 
IllbIFa.D:hI, SIFHH: 

C03. 

T =21t~m:3 
3 

r 2 = 4n 2 ma . OchJ,naH JKOFapr,1,n:aFhI eptteK IllhIFa,/l,hI... 
a 

Ett,r:d rrapa6onaJihIK, ( eKimni) IllanlllaH:)J.hII\ JKetti1-me 6ip ayhI3 

HOi<:aT JKep,ni afimUJrnH.ua OHl::.IH: H\1eK )KOJTbJ ( opfoiTaChI) rrnpa-
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6ona TypiHne 60,1ca (e = 1 ), COHhl eKimui mamuaHJ\hIK )J,en aiha

.LlhI. OcbI 6ottHHma anhm K:apaFaH.IJ.a )l(ep.n:iH: Tapry KymitteH eTin, 

KyHHiJI HeKepiHe afi:Ha.r1y ywiH KaI-I,JJ,aH wanrnatt:,D,bil\ 6ony KepeK. 
On ecerr Mbmay: 

v2 = -J 2g o'l1 = l l,210Vt I ceK 

KocMOCTbTK KeMeJiep ochIHhI rratt)_:i:anaHa,abI... 
8n-Cf.>apa6H iJliMiHiH; K,a3ipri FbIJibIMµ:a, OHhIH, CH, M.LlhlH,FhI 

K,aTapbIH.IIa KaHJ1ai1 opbIH aJIUThIHhJ OCbIJJ:aH TyciHiKTi 6oJica KepeK. 

M¥tt;:i;aFb1 er{ maJl4atua .Mace..rze aJ1-cf>apa6u i.rziMiHoe Kr03saJ1saH 

1~asuoa..wpob1 I<.,ypmma11 ma6y. Con apK,bIJJbI FhIJTbIMFa )l(aH,a;J,aH 

)!(On amy. B¥J1 M;:)cenere 6i3, Amrnh l\aJiaca KeHiH opanaMhI3. I\a3ip 

;:)JI-cDapa6H,JJ,bIH, 6ei1HeJiey caJiaChIHaH MhICaJI.nap KCJITipeMi3 3-cypeT 
6ec 6¥PI>UJ1 :IK~He Kerr eJIIllCM.IJ.i ynIKi,1.n:ep canyI(hIH, Mhican.ri:apbI. .. 
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8JI-<Dapa611 3aMaHbIH.ll,a 6ec 6¥pbilll 6ei1He caJiy eTe KHhlH 

MgceJie 6oJI:raH. O:raH :>Kamr&r aJI:FaH.ll,a P¥K:CaT Ta 6oJIMataH. 0Hh!H 

ce6e6i 6ec 6¥pbilll OH eKi :>Kar<: :>K¥JI.ll.hI3 1aTbIHhII{ 6ei111eci. 0IIhl 

T¥Map peTiH.ll,e :raHa KOJI.ll,aHyrn 6oJrn.ll,hI .ll,ereH I1mparop 1a\l3Ilbl!la11 

KeJie :>KaTr<:aH F¥PbITI 6oJI:raH. CoHhIMeH 6ai1JiaHhICTbI MY3blI(<LlbJK 

HOTaJiap ece6iH.ll.e ,i:i:e 6ec caHhIH K:OJ1.ll,aHy:ra P¥K:CaT 6on:\iarn11. 0:1 

:>KaFbIH KettiH Ta:Fbl TyciHe :>KaTapMbl3, i\a3ip COJI 6ec 6¥pblWTbl ;rn

cDapa6l1 g.ll.iciMeH canbm KepeJ1iK. 8pici R-T¥PaK:ThI caH,LlbI wcH6cp 

CbI33.ll.hI. 5IFHl1: BO=OA=R. OcbIHbI eKi 6enirr f HOK:aTblH rn6aMbI3. 

OttbIMeH B HOK:aThIH r<:ocaMbI3. CoJI 6otthIHllla )){ HOKaThIH Ta6a

Mbl3.: Bf=f)I(. Co Han Gee 6¥pbilll Cbl3bJFhI lllbIFa.ll,hI: >1rn11 ff>K = 
=,Il,B=a

5
. OcbIHhl lllel{6ep 6otthrnwa :>Kypri1eMi1. £¥JI apaJ:la ecKepe 

KeTeTiH 6ip Hgpce OH eKi :>Ka.f(Tbl :>K¥JI.ll,bl3 6ei1He illliHe TeKllle Cbl3YFa 

6oJia.ll,bI. On TeKllleHil{ KhipbI 6ec 6¥Pbill1Thrn Keprillli 6onhm rn6b1·· 

rra,IJ,bI: ,[1,h=a
4

. EH,IJ,i OCbI eKi Kerr :>Kal\TbII{ I\bipnapbIHbII{ K:aTbIHaCbIH 

aJJaHbII\: 

a4 : a
5 

=cos36° = J5 +l = 0.809 
2 4 

OcbI,IJ,aH lllbIFa,IJ,hI: 

Gs = -JS -l = 0 618 
a

4 
2 ' 

( "'5
2
- l J " 3_ -

2 
"'5 ~ 0,3 82; 0,618+0 ,3 82~ I , 000. 

a,, - TeKIIIe I\bipbI, 011 )l(ep 6eiiHeci. OH,IJ,a gynMe K:aTbJHac 

JS-I a5 • 
-?- = - )l(ep MeH KeKTII{ K:aTbIHaCbI ,IJ,ereH TepeH, MaFhIHa rya.ll.bl. 

- G4 

3-cyperriH, aCTbII{FbICbIH.ll,a g11-<Dapa6l1.ll,bIH, 8J1llleM,IJ,eC eMCC 

CbI3hII\Tap.ll,bI K,anaif K:a6brcTbrp:raH g,IJ,iciHiH: 6eifHeci 6epimeH. 

MbICaJibI 6ipniK emueM,IJ,i lllaplllbI CbI3aMbI3. 0HhII{ Keprillli .J2 6ip

niKrreH emueM,IJ,ec eMec - I1ppauMoHan.ll,hII\ caH... EipaK: OHhI 

Chl3bil\IIeH enllleM,IJ,ecTipyre 6ona.ll,hl. 5I:rH11 OHaH 6acl\a ywKin.ll,ep 

lllbIFapaMbI3: 1 + .J2 +'13, .J2 +"\/3+'15 Ta:Fbl COJ1 Cl151I\Tbl. 0Cbl Heri1-

ri g,i:i:icrren 011 Kici Kerr enllleM,IJ,i KeneM,IJ,i 6eiiHenep :>Kacay aMaJ1hIH 

6epreH. On e1i FbIJJbIM,IJ,a 1op opbrn aJI:raH Hgpce. 
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c 

A!···· 5 8pE Hlf : tr-Ao mA11i4>' Yi< b1 nA ·~ ,tr.j.{r:J.( · 
-t,- 011,JJ,!<fft C,4-F,4'1' YJ.K6L tJ!. 

~... c 1"J11 E }l(.~J7.4f f'1.Ili4-i F 'l. 

t - Ht:.,,.. Ji 11/,( >'.A }) ~ 
t, < Y. ··· CAJllff6f'/tlM niJlip 60//6111/IJA. 

t,-= J; Vi_~- . ('3YflJJJTiiH.nil{iP; 
(ft ME f'lfl(A FA_;i!>iM"I .. t/l~Jll< 

~- pAhip,JJEp (oit-tut~). 

4- cypeT. Ca11b1CTblpMa aAic Heri3i 

EH.ni 6ip TOI<TarraTbIH Hdpce 3i1HrnTei1HHiH, carrhICTbipMaJJbII\ 

TeopH5ICbIMeH ~m-<l>apa6MLibIH, cdyne rnpay iJiiMiH CaJibICTbipy. OraH 

apHanraH 4-cypeT. 

A.3i1:HrnTei1HHiH, canbICTblpMa I\anrn;achl ycTiMi3.neri FaCblp.UbIH, 

fbIJlbIMbIHa apl\ay 6onhm caHanraH Hdpce. OttbIH, 6apnb1K, canaCbIH 

Tan.nay MaI<:caTbI 6i3ue )KOK. OttbIH, TeK 6ip raHa tteri3ri I\an1.nacbrn 

dJI-<l>apa6tt iniMiHe CaJibICTbipbm I\apaMaf\IIbn. 

On I<:arnnattbIH, Heri3in )f(eH,in Typne )Kaf\bIHLla aMepHKaH 
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FaJiblMbI, cp113HK B.PattH)J,nep 6bwatt 6epe.r:i:i. Eip KeciHJ:i:i 11.eH6eK 

6epette araIIITbI anhm, coHhIH: 6oi1:hn-rn 6ip 6acbrnaH e1-:iHwi 6a
ChIHa l\apaM: )l(aphil\ cgyne TapaTCal\, coHhIMeH I<aTap on )leH,6e1ni 

Ken,IJ,eHett: .zi:oManaTCal\ He KepeMi3? 

CanhICTbipMa niKip 6oi1:hrnma l\03f'aJihICTa 6onrnH 3aTTa yaKbIT 

KeMHJJ:i. oepeHeJJ:eH TbIC )Kep.ueri yal\hIT t 1 6onca, 6epeHe)lcri yaKbIT 

t 6onca oHaH llihIFa,ll.hI: 

.zihI. 

c - C::lyJie IIIaIIIIIaIUJ:blf'hl, 

v - 6epette IIIanIIIatt:.zihIFhI. 

On epHeKTi Mhrna.zi:aM: Typre KeJITipeMi3: 

M\rnoI MeXaHHKaJihII\ 6waH.zi:a epe)l(eCiMeH CaJihICTbipyra 6ona-

PR=Qh, h=2nRSina 

EKiHIIIi )l(aFhIHaH M¥JihI an-<I>apa6H.z::i;h1H cgyne rnpay iniMiMeH 

canbICTbipyrn 6ona.zibI ( 1-cypeT). 

n1 =n2 ..J1-cos
2 a 

CgyneHitt: ~my, l\HCaJO KepceTKiIIITepiHitt: canhICTbipMa 

epHen. 

CanbICTbipMa rriKip.zi:itt: 6ip l\HCblHCbI3, FbIJibIMFa Ke)lepri 6ona 

6acTaFaH )Kepi OHbIH: cgyne rnanrnaH.llbIFbIH e3repMei1TiH T¥Pal\ThI 

caH .n.en I<apayhI. Kei1ittri Ke3i:i:e FaJihIMJJ:ap '.3ttHmTettHHiH ocbI 

I\aTeCiH Taybm, OHhII{ }\aFH)J,UCbIH TaCTaII 6¥pbIHFbl, SIFHH :;;11-<Papa-

6m1iK KaFH.r:i:ara opanhm on1p. On TyciHiKTi, eHTKeHi gn-<!>apafa1 

iniMi xal\ThII\ Heri3re cyi1eHreH. 

5-cypeT H¥X KeMeci aTaJIJJ:bI. 

M¥HhTH: Heri3i .r:i:e )l(OFaPWJ.a ai1n.rnraH 6ei1Henepre )l(aTa;:i:hI. 

TapHxTa H¥XThIH: KeMeciHiH: Heri3ri opbrn.uapbI eKi Teinnere Kene.ui: 
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¥3bIHJJ,hIFhI 1200 apWbIH, K6JIJJ,CHCI{i )!(;:)He 6ttiKTiri 600x600 apWbIH. 

OcbIFaH 6i3 ;_'.)JI-<Dapa611 :vliciMeH l\OChlMllla ChI3hil\TaP )Kypri3in, 

6iptteme KepeKTi 6¥phrmrnp lllhIFap;:i:hII\. 

AIIJJ,bIMCH ;:iyJitte KaThmac caHbI, 6¥pblllihl OChIJ..{aH CKCHi 6eJiri

Jll. 0HhIH. rn6paT ywiH a~iFal\ Mttpac eTiJiretti )JC8Hittne asn 6ap (54-
cype, 15 a.sn). Di3JJ,il{ T¥paH rnyhnrna - K,a3hIJ\¥PT COFaH TiKeJICH 

6aH:JiaHhICTbI. Kytt carnThIH ai1h1py MeH a.rnhrn I<:MMa 6ai1JiaHhIChI 

6epimJ.i. 

CoIIapMeH 6aH:naHhICThI lllhIKKaH MaFhIHaJihI eptteKTepre KeH.iJI 

ayuapy KepeK: 
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540=108x5 

MbICaJibI: 387±153= 
234 = 26x9 

387+ 172=387+289=676=262• 

5- cypeT. H¥X KeMeci 



17 
OttaH UihIFa.IJ,hI tg33°6' = - = 0,6518 
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0HaH llihlfa)],hI: 33°6'-7°6'=26°. 
TarhI 6ip TaMaUia caH: 4914+4502=9416=214x44=107(62+-

26). T¥paH }\aK:nachrna oparr,il,hII\. 214 - )l{ayhap. Keneci 6oJJiM;~i 

)l{ayhap aTa.IJ,bII\. 

lKAYhAP 

Ta6ucu 3aTTap.Il,hIH: )IGL'IIIbI 6oJIMhIC myn amacblH apa6ma )/{a_1 ·1,ap 

aTattJJ,bI. 0HhI ~.Il,hI3 TeKTi 3aT MaFbIHaChIH.IJ,a aJ1yra 6onaJJ,b1. 
)l{apaTbIJihIC TCKTep)l,itt: apFbr T-¥.JIFanapbIH K:apaCTbipyra 

apttanraH 6eniM)].i «)l{ayhap>> arnrnH ce6e6iMi3 con. CoraH apHarr 
)KacanraH 6-cypeTTi K:apacTb1paMhI3. 

E-¥.JI 6-cypeTTe yUI 6eJJiM. Y cTiH,rici 6ec TeK 3aTTap MeH 
conap)l,bIH, 6eH:ttenepi, Mylllenepi. 

Onap: oTTeK -TepT YllIKirr )Kal\ThI, 
)l{eJITCK - ceri3 yUIKiJI :>I<al\Tbl, 
CyTeK - )Ktt:bipMa yuIKin )Kal\Thl. 
)l{epTeK - TCKllle - aJITbI rnaplllbl )KaJ<ThI, 
~)l,hI3 TeK - 6ec 6¥pbIIlIThI OH eKi )Kal\ThI. Onap,n:hIH: )l{al\TaphI 

()I{), rn6enepi (T), l\hipJiaphI (I\) ecenTenreH: )l{+T+K,=N. 
E¥JI ecerrTi 6i3 6ipittllli peT 1960 )KhIJI.IJ,apb1 lllhIFapbm 

l\OJI;::t;aHy.IJ,aMhl3. 
0HbIH, l\OpblTblH,Il,blCbl: 
1) 4+4+6=14, 
2) 8+6+ 12=26 
3) 20+ 12+30=62 
4) 6+8+ 12=26 
5) 12+20+30=62 

50+50+90=190 
0CbI Typ, OCbl )l{tt:HaK eTe TepeH, MaFbIHara COFa)l,bl. AJI.IJ,bIMeH 

M¥H.IJ;a 6ac 6aTaHhIH: KdMin eceniri T¥P: 19x 10. EKiHllli )l{aFhIHaH 
T¥paH }\aK:rraHhll-l TeMip11iK caHaTbl T¥P ( 62+ 26=88). OchJHbIH 
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Hert3IHD,c 6apJ1bll\ e,1meM,n,ep -- l(Hacrap M;:iceneciH, x11Mn5IJlhII\ 

l(aTbICTap .M~ceJ1eciH, TaFLI 6an:a FbIIILIMD,ap canachrn 1<aiha K:apayrn 

Typa KeneD,i. 5¥JI M;;,ceJieHi 6ipTiHD,en wewe JKarapMhl3. I(a3ip aiha 

KCTeTiHiMi3 6i3LlCH 6¥fJbIH 6y.:c T'{.lY KHCT >K3KTbl 6eliHenepD,i Eypona 

ranbIMJiapb1 )la Kan KapacThlpraH. Onap,u,a 3i1Jicp aTbIMeH 6annaHbi

CTbI MbIHanai1 epIICK 6ap: }K+T=K, +2. 51rHH iKaKTap MCH rn6eJ1epII.il-l 

)lU1bJI-lbl l\blp l(a6b1praJ1aµ )h'.11b!HbTH3. TCH. KOCKaH eKi. M¥HL1 6i3 

MbIHaD.aH 6c!h1cre KCJlTip;_\iK: )l.\aK - JKa3hlKTblK 6eih1cci yrn HOKal 

- ywKiJI, rn6e11iKi - 6ip HOK3f.l\blpll,bIKi - CbI3bil(TiKi eKi HOl(aT. 

OJiap,uL1 TCH,ey ywi1-1 cKire KOcy i-:cpcK. I:>acKama ailrn:an;rn 6diHrHill 

rviyrnenep caHLI aJJTbI: 3+ I+ 2=6. O.·rnpra KOCbIJ1Lm OTL1p1·aH cKi 
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)KaJinhr ma6u2u :Jtc¥nmbll~ caH Jl,eu 6iJieMi1. CoHaH KeJiin erh-cerh 
[\aFHJl,aChI Tya;'J,hI: 6+2=2+6=8. 

OcbrMeH 6ai1natthTCTbI FhIJibIM Tap11x1ma Ke1 :iKi6cp.r1i1:. 1\pao

urn )Ka3hII\ ()K), l\hlp - ChI3hIK CK), rn6c HOIGlT (TJ Jl,crcll ce·~·;Icp.1i H 

aTaynaphIH aJlbITI, OJiapJl,bII{ caHtlbIK M~rn,ucp!H Kapac J i,•pDbIK: 

Myerni1=5 l 6-..c...u.:i J"5 )=)K); 

xaT=609.=..b=(l\), HOKaT= 159·--..iib-(T). }K11bIHbl 00.JaJLJ: 516-

+609+ l 59=1284=214x6=214x6=214x5=1070. )leMeK .bLtpL!Ci bJH 

.Hacawc=yuIKin eciMi UILIKThl. Oc1rratt KaparaHJl,a, :~,u1 apLua 
attThIJIFaH 6ae 6aTa eaHbI Illblf'Yh!Ha KaparaH,ua, 6ac1,a ;i_a KEJ11 

M;;JCCJ1enepre [\aparnHJl,a 6i3,ail{ !\0J1,L!,aHLI!l OTLlp±aH :;i;.tici~in CO.! 

epTe 3aMaH)lap)J,a 6e,1rini 601IFaH. Kei1i1-1 ¥MLITLLIFaH fJu. KcpcK. 

Ochrnap)lbI ecKe aJihm KiTarr aT1rn: «Yru ap11c» man11K AfnLLH all 

6ei1He MyllleJiep.rda ywKiJ1iH caJIJl,hIK (6-eypeniH con :iKafbliLial. 

nee TeKTia JKI1&IH caunap1rnaH 6i1 ncaJm11 e.;1wc.\1;ic - Kime 

- CHMMCTpmr - TypnepiH TaIIThlK. 0.1 MbIHay: 50+90x2=5U- l :xJJ= 

=230. l\:f¥HbIH; TyeiHiri :)tcw-; neH me6e nal\ caH,Jap: yrmiK. 01p:1iK. 
Onap TypJieureu - 6ipiHi!-l opLiHLIH 6ipi 6aca 6epe;:ii. CoH.fLJKJ aH 

OHbl 6ip FaHa peT aJiaMbl3 (50). CbI3blK - Kbrp 6oJica 0,1 eK:i oaC1Ll -

~· CoH)lhIKTaH OHhI eKi eeenerr a1a1\fhI3: 90x2= 180 (1'[3Y ehnbIK ). 

)K11&IHbI 180+50=230 6ap.1IhIK CH\L\1eTp11.H Typi OCbIFaH TeH CKeI-Ii 

F&IIIbIM)la 6enriJii (E.C.<De.rr.opoB el-{6eriH KapaBhI3). Oehl eaH.JbI 

6ei1ueJiep Myllleei eaHLIHa Koeal\1hl3: 1284+ 230= 1514. Oc.s1 caHJbT 

aJIThI eeenerr, 6ae 6aTa caHhIH ei;:i cceJien «a1mb1 awwn Kanuac11 

6oi1hrnwa opTan&LK eyperri eaJJAhIK (6-cypeT): 

i514x6+786x2=9084+1572=10656=222x48. 

TaMaUia TepeH Ma3M¥H.UbI caHJlap. IV1¥tt.:Ja 222 - uHcarjJ 

eaHhI (lhl.....S). OJI 1<aiha11aMa eceneHreH 48 pe1= l 2x4 Tepr \1ywe.1 ... 

f anaMHbIH; rnnarrarrhr Heri3i ochrn.:ia. Co.11 ce6erni 6i3 6+.-1 c:y'peni 

irneacp arnti&IK. 

}\03rn11rnH M;)eeneuin Ka3ipri FbLlhIM.Jafbl Heri3iH 1yciHy ywiH 

aTaJIFaH FaJiblM 3i1c1epuiH oehIFaH GattJiaHLICTbl TeopHRCb!H ecKe 

ana(IblK. nipHellle HOI\aTTapi:l,aH T+paTbIH T\'.flhIK CbI3blKTbI a.1a!IbIK. 

Ereptie oe&r l1MeK (T+:ttbIK) CbI3hIKTbI att..1aH&m WhIFy.:ia ou11 eKi peT 

6acrrayra 60.11a;:ib1, erep.:ie OHbll-l T3K Cbl3blKI ap Tyt1ic1~eH HOKanap 
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caHbI eKiJJ,eH acnaca. OcbI epe)Ke 6oi1hIHllla I\a3ip MaTeMaTHKaJJ,a 

Chl3h1I\Tap TeopmIChI - zpa¢map meopu51Cbl lilblfhm OThip. 0HhIH, 

mi 6¥JI KYHJJ,e 6ap11bII\ FhIJihIM caJiacbrna I\OJIJJ,aHbIJia 6aCTa,1l,hI. 

COHbIH, iwiHJJ,e OJI hil\THMaJI)],bll( TCOpH5ICbrna, IIHcpopMarnrn: Teopn-

51CbIHa KOII,1l,aHhIJia,1l,hI, Torro.r1orH5I ca.'Iacbma Heri3 6oJJ,1l,hL Con 6oH

bIHwa MOJieKyna11ap,1l,bIH, KypJJ,eJJi I\¥PhIJihICTapb1 3eprreJJy,1l,e. AMe

pHKa FaJib!MbI illCHHOH TeOp115ICbI COFaH 6attJJaHhlCTbI. 

EttJJ,i ocbI KaFIIJJ,aHbI TY3Y Kerr )Kal(ThI 6ei1ttenepMeH 6ai1naHhJ

cThiphm l(apa.nhII(. OJJap;i,bll{ Te6eJiepiH,ll,e TyiiiceTiH ChI3hII\Tapµ,i,1n 

(I\blp.rrnpJJ:bU-J:) caHbJ l\IeH )KHKTap,il,bIH, 6¥pbIIll caHbIHa 6aH.naHbICTbI. 

TepT )Kal\Tap,1l,a 011ap eKeyi ,LJ,e yrnTeH. 5IFHH TepT '{IIJKin;:i:eH TapaTbm 

TeTpa3,ll,p - orreK 6eH:tteciHitt: dp6ip rn6eciH,ll,e Tyi1iceTiH l\hip caHhI 

)J,a yw (}\=3 ), )KaK 6¥pbilll caHbI JJ,a ym, (YlllKin=3). OttaH KeiiiHri 

ceri3 )Kal\Ta 6¥JI catt,1l,ap: K,=4, )Kai\ ywKin=3, oHaH Kei1iHri )IG1bipMa 

:lKaI<:ThIJJ,a }\=5, )KaK yllliJI 3. OttaH Keiiittri TeKllle,ll,e }\b1p .l:\=3, JKaK: 

6¥pbilll 4. OttaH Keihttri OH eKi )KHl(ThIL(a }\=3, )Kai\ 6¥pbn11-5. 

E¥Jiap,1l,hIH, )KaJIIIhI eptteri 6011a,1l,hI: 

1) (3,3), 2) (4,3), 3) (5,3), 4) (3,4), 5) (3,5). 

illeHcpJIIIC 6otthIHilla. 

M¥H,ll,a eKi,ll,eH nap: (3,3); (3,3), (4,3), (3,4), (5,3), (3,5). Ei3,1l,iH, 

lllbIFapbm OTbipFaH (4), (14), (26: 26), (62:62) catt,ll,aprn CdHKCC 3aH,. 

OcbI epe)Kettii-i: rn611rn cpaKThIHbIH, 3H:JJep,1l,iH Chl3hII\ TeopM5IChI

Ha Tepei-i: 6ai1naHbICTbI eKeHi KepiHirr T¥P· 0HhIH, aTbI KpHCTaJI)],hII\ 
,- . 

c11MMeTpH5IJib1 3arrap,1l,hII-J: oapIIhII<: Mywe11ep1: )J<a.l\Tap11, l\hipnapbI, 

rn6enepi 6ipitte 6ipi ThIFhI3 6aH:naHbICThI. CoH;::J:hII\TaH )],a 6¥JI rn611rn 

3ai-i: )Kai-i:a Teop115Inaprn tteri3 6onhm OThip. 

3i1nep,IJ,iI-J: Chl3hII\ Teop1151c1rn 6brnai1KeJ1Tipyre6ona,n11. Tyi1iHci1 

(HOI\aTCb13) ChI3bII\ )Kypri3y yllliH 6+phIHFhI Tai\ ChI3hII\ThI HOI\aTTap 

caHhI eKiµ,eH acrrac1rn. Ei3,LJ,iH, epe)KeMi3,1l,e OH,LJ,ai1 Tai\ eKey: HOl\aT

rn6e )KdHe )Kai\. 5lnm eKey rntta. CoHJJ,hII\TaH 6i3 eKi 6acT11 - CbI3hII\ 

:n<:ypri3JJ,iK: 5IFHII 90x2= 180 - TY3Y ChI3hII\. Ei3JJ,JH, 6ipniriMi3 50. Ott11 

KOCaMbl3 OCbI CbI3hII\ CHHbIHa: 50+ 180=230. 0HaH 6apnbII\ Cl1MMC

Tpl15I TYPI IllhIKThl. 

Co11 ce6enTeH l(a1ipri FhIJibIMHhII-J: rnn1ap -- rpyrrmUiap Teo

p115IChIHhII-J: 6aCbI attTbIIIFaH K8I1 )Ka}\ThIJiap,1l,aH 6aCTaJia,ll,bl. 

b¥JI M;;)CeJieMeH lll¥fbIJI,1l,aHFaH a,LJ,aM OHbll{ )KaJIFaCblH 83i 
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K;apacThipa 6epep. n¥Jl apa,IJ,a 6i3,IJ,itt: MaK;caThIMhI3 l\apa.Tihm OTb1prnH 
Mgcene TeK epTe,IJ,eri Tap11x11 rnHa MaFhIHaChI 6ap Hgpce eMec. 0HbIH. 
K;a3ipri FhIJihIM,IJ,a Teperi: TaMhiphI )l(aTK;aHhIH ari:rnpzy. 

6-cypeTTe KenTipinreH Kerr MgceneHi Ol\YIIIhI e3i-aK; TyciHep 

,IJ,ereH yMiTiMi3 6ap. Conap,IJ,hIH: iIIIiHeH K;aHChI 6ipeynepiH KepdiiK. 
AJI,IJ,hIMeH aHThlJIFaH CHMMeTpmr caHhl 230 K;apaHhll\, OHhIH, TOFhI3 
ececi: 230x9=2070= 1284+ 786. 

1284 - YIIIKin caHhI, 786 -- 6ac 6arn caHhI. OH:narr K;apacaH;hI3 
OChI Fa)l(arr M¥8:>1CU3a. EacTanK;hI Fa.JiaMH 6ec TeKTiH, )l(HhIH caHhI 6ac 
6arn gprriHiH. caH,IJ,hII\ KgMini 6onrnHhI aH:ThIJI,IJ,hI. On 19x 1O=190 OH 
TOFhI3 e3 a.JI,IJ,hrna TaMaIIIa Chrpnhr Hgpce. On Fa.TiaMM caH. l\aF6aMeH 
6aH:naHhICThl 

19±7 , TeM1pMeH - )l(epMeH 6a11naHhICThI. . On 
{

26 . ~ 26(1 + 26) 

12 2 

J\¥paHHhIH, J\¥PhIJihIC cype caHbI: 
19x6=114=57x2. On gn-Xa,IJ,H,IJ, 31 +26=57-cype. 

0HaH Mhrnay epHeK IIIhIFa,IJ,hr: 190+ 161 =351 = 
5
2

42 

19 ·10 

n¥Jl TaMaIIIa caH An-CaparnH (3 51 U..... ..)lu) )1(¥Jl,IJ,hI3 caHhI. On 
Illa5IH-l\o5IH Att,IJ,hIH, opHhI, OHhIH, Tal\ThI - OTThIFhI - A (al\=' • i). 
OJI A6aK; caHhIH ,IJ,oc - MHrnacp caHhrna l\OCaMhI3 6ona,IJ,hr: 220+ 10-
4=324=108x3. 

Yiu a~u~am. 

Y III aphIC 6ac YIIIKin,IJ,iH: 6¥phIIIIhIHaH 6ip MhICa.JI 39 ± 9 = {
48 

= 
30 

=tg38°56'. 
K;apaH,hI3). 

OrnH TOFhI3 K;ocaMhI3: 38°56'+9°=47°56' (6-cypeTTi 

{
48 

TaFhI 6ip Mh1ca.JI: 25°48'+ 13°12'=39°; 39±9 = 
30

. 

IIIeH,6epniK, K;aHTa.JiaMa, ca,IJ,aK;. OrnH K;OCaMhI3: 

54 0 {90 
60 

= tg42 ' 48 ± 42 = 
6 

Illeri:6ep caH,IJ,aphI... 

EKeyi ,IJ,e 

nae 6aTa CaHhl MeH )J(ayhap (6acTeK).(;~1Jl@P]>_I_!fJ:,UlJS,9phIThIH,IJ,hI 
caHhI: 786+214=1000=618+318. 
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6-cyperril{ oprnchIH)J,a aJIThI ¥5InhI apa ecen caHhI eKeHi aH:

ThIJI)J.hl. CoHhII{ ai-!HanachIH)J,aFhI ChIPTl\hI wel{6ep OH eKi 6eniHreH 

- Mywe11 ece6i. 0HhII{ iwiH)J,eri ChI3hIJIFaH UJapwhr - 4J,l1,bI3 wap

WhIChI. 0Hhll-{ 6¥PbIWbIH)J,a (aCTbIH)J,a) T¥PFaH Catt 53. J:\¥paH cypeci 

AR-HptcbLH - ~)J.hI3. On Wap111bIHhII{ 6¥pb1111rnphIH,lJ,a T¥PFaH 

Catt.nap (2, 2, 6, 6) con Ophll-I)J,aFhl K6KTep)J.iI{ peTCaHbI: 2-KeKAHl\bl3 

- F¥rnpa)J. (eKi peT Kene)J.i), 6 - KeK illoI{aH: - M¥IIIrnp11 ( eKi peT). 

6¥-JI wapwhIHhII-{ }K¥JI)].hl3 waplllbI arn11yhr ocbr,LJ,aH. CypeT acTbIH,LJ,a 

wapwhIHbIK eKi 6ypbilllhIHbII{ oprncbIH)J,a 54 )l{;me 91 caH)J,ap T¥P· 

5µap J:\¥paH,naFbI Att,D,bII{ (54-An-l\aMap) )l{;me KyHHiI{ (91-AJI

illaMic) cypenepi. OJ1ap)J.bII{ acrraH)J.hII\ opbIH)J.apbI ocbI opbrn,D,ap. 

b¥.nap)J.bI wapwbIHbII{ 6¥pbIWbI eTin aJ1Cal\, O)J,aH aHTbIJIFaH IIIapIIIbI 

c11Jil\ThI AH: lllapwb1cb1 )l{;me KyH wapwhIChI WbIFa)J,bI. CoHbIMeH 

yw wapWbI 12 Mywen)J,i TOJ1TblpMal\: 3x4= 12. nae lllCI{6ep)J.iI{ iIIIiHe 

KOHbIJIFaH caH)J.ap.llbII{ rnpTeyi (~)J.bI3 wapwbI 6¥pb1Illrnpb1) aH.

TbIJI)J.bI. Onap)J.bIK K<l.JlFaH)J.aphI 54 - An-1\aMap ycTiH 1-AH: - 6ipitt

llli KeK. 91 - An-WaMc11 ycTiH,LJ,e 4 - Kytt rnpTiHllli KeK. OJiap,D,aH 

gpi l\apaH. eKi :tKal\Ta OI-{)J.bi - con.o;b1: 3-3 -WrnmaH, 5-5 - ApaH:, 7-7 
- Catt)l{ap. Myweme 6esireH)J,e OI-{ )KaI\TaFhI 5 - ApaH: - OHbII{ yH:i 

:JKb!Jl 6acbI 1 - Tbillil\aH, eKimui COJI :11rnKTaFhI yH.i 8 - J\oH:, 3 - llloJI

naH.iliKi: 2 - C11brp MeH, 7 - }l{hIJil\bI, 2 -AH:KbI3)].iKi: 3 - EapbIC neH 

6- }l{brnaH. 1-AH:)J.iKi: 4-1\rnm, 4- KyH,niKi: 5-Vny, 6-llioI{aii,LJ,iKi: 9 

- Mewitt MCH 12 - )J,ol-{bl3, 7 - Cam1rnp,niKi: 10 - TayhII\ rreH 11 - lfr. 
OcbIMCH )KCTi xaT KeKTil-{ OH eKi Myweme rnpayb1 a5:rl\Tan)J.bl. E¥JI 

KepitticTi KCH,ne OH eKi My111eJI, OH caycal\ aTaHMbl3. 0Hbll-{ ce6e-

6i Att)JbI OH: 6iJieK, Kyttni co.i 6iJieK )],en a11ca cattarnH cepiKTCp,D,iH: 

Mywen opbIH.LI.aprn opHaJiacyb1 OH caycal\ ChIH.ll.bI 6oIIbIII rnhIFa)],bI: 

AttKbI3 - 6ac 6apMaK; Womiatt - C¥1\l\0J1; Apai1 - oprnH l\OJI, lliol-{aH 

- ATwaK,, Catt)Kap - WbIHawaK. 

5i3)Jll-{ T¥paH xanK,bIHbII-{ ApbICTaH 6an arnJJaTbIH gym1e opbIHbI 

acnaHHhII-{ ochr K¥PbIJihIChrna 6ai111aHbICThI. CoI-IbI ecKe caJia KeTe

mK. 

}l{eTi xaT K6KTil-{ opTaJiblFbl 4-KyH 60JIFal-l,lla OJI )l{Cp.LI.il{ )l{;:)He 

6acKa 1-1eKep11ep,l1,il-{ oprnnbIK Kywi - lllaM WbipaFhL AcnaH yaI\blT 

ece6i co1-1b1K l\03FaJibICbI 6ottb1Hwa )Kypri3i11c.ni. TeMip l\a3bil\TbI 

ai11-1aJJrn1-1 )K¥JJ)],bl3)Jh! acnaHHbIK 6ditte carnT KinTi ceKim:i,i 6eJirini 

}l{CTi I\apal\WbI - KoK woMiw .LI.eJJ,iK (1-cyperre). Con weMilllTiK 
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MaH:;::i:aihua ChI3hIFhI KyH opHhI ¥ny MeH TeMip I\a3hIK )K¥JILl,bI3bI 
apacbrna 6aFhITTaJIFaH (6-cypeT). CypeT oprnchrn)J,aFhI 6ac 6a:ra 
caHhI T¥PFaH )l(ep TeMip K,a3hIK opbIHhI. ¥ ny Mylllen.niB ai1.JiblI\ 
~)J,hI3 aThI apa6Illa Aca.n - I<a3aKJIIa ApbICTaH. On e3i KeK 
opTaJihIFhI KyH OThI 6onrnH ce6enTi, ecen 6acb1 6onrnH ce6erni, 
OHbI AcrraH .f\aI<rrachI MaFhrnachrn,na aJihm AphICTaH 6an aTaraH. 
On e3i e)l(en,neH T¥paH eniHiti: opTaJihIFhI 6oJIFaH ce6enTi OHhr 6i3 
T¥paH K,a}\rrachI aTa)J,hIK. 

OchI T¥paH K,al\nacbIH)J,aFhI 6ip TaMallla H;Jpce OHhIH. 

6¥phII1ITaphIH)J,aFhI eKi caH, 2, )l{;JHe 6. D¥JI eKeyi Eri1-ceris 
l\an1,nachrna Kene,n1: 

6+2=2+6=8=23
• 

)l{ornphI)J,a KenTipimeH 6ec TeKTiti: caH)J,hIK, M:m.nepi ocb1 eKe
yitteH J<¥PaJIFaH ,neyre 6ona,nh1: 26 .... 62 ..... 14+12=26. Fm1a11Hbllf 

Fa)l{arr Cblpbl acna11oa :J1Ca3_VJtbl T¥PFaH ceKin.ni. Eac YlllKiJl .ue, 6ac 
6arn ,na, 6gpi .ne COFaH COFa):J:bI. 

T¥paH I\al\nachrna e3iHiti: cgneMiH - yaK,hIThIH )l{i6epreH 
rrai1rnM6aphIMhI3Fa, gn6erre, OChI Chipnap aHI\hIH 6onrnH ):.(en 6ine
Mi3. MgceneHiti: )l{aJIFaChI 7-cyperre. 

)l{eTiniK Top oprnchrna OH)J,a 552 caHhIH I<OH)J,hII\. On e3i 6ip
Hewe MaFhrna,na Ma3J\.f¥HJ:i:hI caH. On Mhrnay: 552=92x6=5 l 6+ 36. 
M¥H.na 92-I\ar6a caHhI, 516=)l{aJ\=MycrnH: ( ...... .WJ(,$) caH, 6x6=36 
- Illett,6ep caHhI. 0HhIH, aJ.l:Hanachrn,na )Kay hap caHhI (214~ JAi .J). 
AnThI )l{ayhap - a.nmbz a.llaut, oprnchrn,na FaJiaMH caH)J,hI K,aF6a. On 
Fa)J.aJiaTThI Anawa xaH. ])gpiH I\OCK,aH)J.a 6ona)J.hI: 

6(214+92) =1284+552=1836. 

AToM,nap,lI,hII-J: e3eK canMal\ caHhI - npomoH caHhI. 1284 - 6apnhTI\ 
6eH:ttenep,nitt, Mywenep caHbI eKeHiH 6ineMi3. AifThIJIFaH TelUl,IK 
6oHhIHilla OHhl MhIHa Typ.ne )l{a3aMbI3: 

159+609+506x2+36=1800+36=1836, 
HFHH eKi )!{al\ apachrn,na 2)!{ (516x2) 6ip ChI3hII\ - I\hip - I<afa1pra 
(K, =609), 6ip rn6e=ttoI<aT: T= 159. 

OcbIMeH 6aH:naHbICThI J\¥patt;::i:aFhI a~ :J1Cin nett ~apa ,JfCin 

)l{eHiH.n:eri 6ip a~rITbI KenTipeMi3 (2-cype, 187 aH). 0HhIH, caH.UbII< 
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Apa6llla+K,a3a:KJIIa aHThIJiaThIH I\OC ce3 6ap: K,bt3-}f<i6cA:, 1.:,hn 

- apa6llla >Ki6eK. EKeyiHeH '/KeTi - )l(ypeK caH.uaphr rnhrra;ib1: I 07+ 
+25=132 (l\arra6=cafoIF). EKeyi .n:e bl.uphrc YlllKiJI)lepiHeH: (I 070-
Macnac ), (32+42=52=25). Ochr.UaH WhIFa)lbI eKi )l(irr=6l9x2=123 8. 

1238+ 132=1370=~. 548(548-Arr-lfaI<yT). Eacl(a l(OCbIMWCl cCl11-
2 

,n:ap,n:hI OI\YlllhI e3i Ta6a.nh1. 
OchIFaH :>Karrrnc 8-cypeTKe KerreMi3. M¥tt.ua attThIJIFaH )l{ayhap 

- 6irreK TyciHiKTepi TyprrettreH. Oratt T¥patt catt)laphI KipreH. 
T¥patt+K,hI3 .n:ereH catt,n:ap,n:aH TaMallla ::>y.rr11e caHhI m bl taLlbI: 

382x2=764=657+107. 

8-cypeT. T¥paH >Kayhapbl 
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111=37x3 6¥JI catt,11,hI )KeKe anbm I<apacaI< on M11Ka1rn ( cy 
f\O)KaCbI) nepinITe caHhI. 

Arr-l1aI<YT - achrn me (lllorrnatt Tachr, KeiiiH aiiThrna.nh1). 0Hbl
MeH f¥fapa.n-<Dapa6 caHhI rnMawa 6aH:rraHbICThI eKeHi 6aiiI<ana.nh1: 

284+ 264=548. 

24xl 1 =264 - ~rr-<Dapa6m1,hIH, 6ac HOTaCbI - AM. HOTaChI. CotthI
MeH K yHHeH 6epri iwKi yrn KeKTiH, rnMama 6aiirraHhIChI Illhrra.nhr 
(Ai1+AHI\hI3+lllorrnaH). Onap yrn AphIC - A1<apb1c, EeKapbIC, )l{a
ttapbrc - T¥patt K,aK:nacbIHhIH, 6ocarncb1. 

:0¥JI cyperre T¥paH K,aI<na caHhI epeKwe, )Kayhap apl\hIJihI 
6epinreH. 8-cypeT aTbI .IJ,a corr 6oiihrnwa T¥paH )KayhaphI aTan
,[(hl. )Kanrnchr 9-cyperre. OH.na oprnnhII\ AnawaxaH HOI\aT. OtthIH, 
aiiHanachrn.IJ,arhr aJIThI anarn )Kayhaprrap. 

9- cypeT. Ho~aT 
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)l{11hrn catthI: 37x39. 214x6+159=1284+159=1443=11 lxl3. 

{
76=19x4 

0HaH K0TITereH MaFbrnarrap Tya.z:i;hI: 39±37 = 2 ; 

(1433+609)+(137x4)=342x6+274x2=2052+548=2600=52x50. 

TeMip caHhI - T¥paH caHhI - xaM.IJ:hI caHhI. Onaprn )l{an:rac: 

{
296 =37x8 =37(2+6) 

159±137 = 
22=11x2 

0HaH IIIhIFa.IJ:hI: 26xl 1 =286 
EKiHIIIi - Eal\apa - 8pKeIII cypettia a»T caHhI. On e3i 6apJibTI\ 

{
26 

XHMH51JihII\ caHHhIJ{ 6acrnyo1: 15±11 4 

Kyp.z:i;eni M;:)cene: Oii.rrncy KepeK. 
)l(ayhapnap ryparrhI ochIMeH TOKTaTa T¥PaMhI3. 0HhIH, Heri3ri 

I\OphIThIH.IJ:hIJiaphrna KeiiiH, Annah K:arraca K:aiha oparraMhI3. OrnH 
.z:i;eihH )l(ep MeH KeKTia 6ai1naHhIChI )l{0Hitt.z:i;e 6ipa3 ce3. 

I\AHTAJIAMA ACIIAH. )KAPhIJIFAH )KEP 

. "An-Tap!\ (TYJII\aTap) aTThI cype.z:i;eH MhICaJI . 

..UO_J..) ~ l.b.l..JJ . .. .. . -

)l{HhIH caHhI 6ona.z:i;h1: 86+ 3t0+ 3l +17=444=222x2 
341 

TaMaIIIa caH.z:i;ap : 11 lx4=37x12=444 -:b.JJraxyn )l{hIJI)KY 
( TYHI\aTap) caHhI. 

341x2=682 -An-M11cal\ caHhI (~lJ 3'i5) 

1::1=64-36 = 28 
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154- l\aJl:HM ( epTe,neri) 
18 - FaJiaM 

~ = ~ = tg36°52' (KyH HOTaChl) 
8 4 

(hl,nphIC ynIKini) 

Oehl Tepett: ChipJihI cype,neH eKi aSITThI 10-cypeTTe KenTip,niK. 
Onap,nhIH: Marhrnach1: "Au11aJZb1cma8bl acna118a cepm" (11), 

")f{apbz~mbl :J1Cep2e cepm" (12) ,nereH. Onap,nhIH: caH,nhII\ M;:!H,nepi 
Mhrna,naH:: 

40 

11) 6+ 102+ 1101 +304=1513 
12)6+1032+1101+195=2334 
23) 12+1134+2202+499=3847=55847-52000. 

10-cypeT. A'1HanraH acnaH, >KapbinraH >t<ep 



hl¥HJJ.a 55, 847 TeMip (xa)J,HJJ.) aTOMbIHbIH; CaJIMaFbI, 52000 OHbIB 
K,ocrra peTi: 26x2000=52000. 

He o:M.nayrn 6onaJJ.hI? 
MdceneHiH; Heri3i Tepett;)J,e )KaTh1p, ettTKeHi TeMip Teri 6apIIbIK 

FaJiaM Teri, on TeMip }\a3bIK,, on TeMip e3eK, TeMip Ill3Tbip-acnaH 
)J,eHerrepiHJJ.e )KdHe )KepJJ.e 6ap. Orr TbIHbIC MeTaJibI - re11.10rno611H 
03eri - K,aH TaMbipbI. Oehl cype)J.eH KeiiiHri 96-cype An-f arraK cornH 
apHarrFaH. 0HJJ.aFhI 6aCl\hI 6ec aJIT ett; arrFallIK,hI yax1rnap. OH;:ia 3op 
MaFhIHa )KaTbip: 

{
182=91x2 

96±86= 
10=5x2 

91 -An-IllaMcH Kytt cypeci: 10=5x2 OH caycaK, - rrellleHe. 
OcbI)J,aH OThI3 )KhIJI IllaMaCbI 6¥PbIH )Ka3hIJIFaH 6i3JJ.iH; «drr-<Da

pa6H caHaThrn arrhI MaI<arraMhI3)J,aH y3iHJJ.i: 

F= z = 26 =~=6758 
A-2Z 55,847-52 3,847 ' 

0HaH IllhIFa)J,bI: lnF = ln6,758=1,91055 = 0,382x5 

°M¥H:JJ.a 0 382 =m 2 = (·./S -lJ2 

= 3-J5 = 0 382 
' T 2 2 ' 

8ym1ecaH: J5-l+ 3-J5 =0618+0382=1000 2 2 , , , 

CoHhIMeH K,aTap OHaH paoum-1 - ca)J,aK,-HMeK emneMi 6o:M.brnllla: 

1,91055~109°28'. 

TeKilleHitt; - I\aF6aHhIH: opTaJihII\ 6¥pbIIllhI 6¥JI. I:l¥JI TaMallla 
Ke3)J,ecyre KeHiH TaFhI Arrrrah )Ka3ca opanaMbl3. 

I:l¥JI apa)J,a OCbI caHMeH I<a6b1caTbIH 6acK,a 6ipHellle Mdcerrere 
TOI(TaHMhl3. 0HhIH: 6ipi: 60x60+247=3600+247=3600+247=3847 

hl¥HJJ.a 60-IlleH:6ep errllleMi; 247 - Mapya-A)Kap aHarn Ja\t-Ja\t 

xa6apbI 6epirrreH Tay. I:l¥JI 6ip Fa)Katthm Cbip. 
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TaFbI 6ip emueM: 2605+54x13=3847. 
56-cype)leH 75-76 a51T caHbI (.JJCfllObl3Dbl acnaH 1<¥¥PblllblCbllW 

cepm emKeH). 

54-An-J\aMap (Aw), 13-cype - Ha)Karaif. 
542=2916. AttTbIJJFaH yrnKin caHJJ.apbIMeH ()K=5 l 6, K=609, T=-

159) OCbl caH,Ll,ap,Ll,bl 1<aTblCTblpbIII yrnKiJI,Ll,ep )KaCaJI)lbl (10-cypeT). 
D¥JI yrnKiJJ)lep)leH Tanaif rnMarna 6¥pb1rnrnp llihIFaTbIHbIH 1<apan 

Kepitt.i3. Eip MbICan: 47°56'+6°4'=54°. 
An-1\aMap - Ai1 6¥pbillibI, nerneHe - )!(¥JI.UhI3 TeK 6:¥pbIIIIbI 54-

x2= 108, 108x5=540 (3-cyper). 
OH.n:a 6°4' - I\bip Map)KaHHhlH c:;iyneHi eKi aifb1pan.rn tt:;i3iK 

6¥pbillI: 47°56' 6ac yrnKiJI fr¥PhillibI (6-cyper). OM:nan I\apatt,bI3!! 
Oehl caH)lbI )K;;me 6ac1<a Mo1can.n:ap,L1,bI 01<yrnb1 e3i rycitte )Kamp. 

OchIMeH 6aM:naHbICTbI Keneci M:;icene: 

l\AHTAJIAYIIIhl JKETI aJIICI> 

b¥JI arny 6i3)litt. XaJil\bIMbI3)lblH, F¥PTibIHaH, OHblH, apFbI Teri 
acnatt)lbII\, )Keri Kapa1<rnb1 MaFbrnacbIH)la. OttbIH. acnatt caraTbIHhIH. 
TiJii eKeHi aii:TbIJI)lbl (1-cyper). On )KeTi anicp - AJiblII - Tai\ TeMip 
}\a3bil\ThI ai1ttany.n:a, 6arnaii,IJ,hI. CoH)lbil\TaH OHbl <<JKepze mycnec 

:J1Cemi aJ1iqm .n:eM:.n:i. «KbipbII\ 6ip HOl\aT» - l\¥MaJial\ canratt.n:a 
TOFbI3 opbrnra rycKeH l\¥MaJia1< caHbIHbIH. .n:al\ cattbI )l(erey 6onca, 
OHbI K.¥MaJial\Wbrnap )l{epre rycnec )KeTi :;inicp arnn, acnaH ece6i
MeH 6aifnaHhICTbipa.n:hI. On e3 aJI)lbIHa. £i3 6¥JI apa.na acnaHHbIH. 
aii:HaJibICbIH)lafbI l\aHTanayrnbI )KeTi xaT K8KTi aHTaMbl3 ( 11-cyperri 
1<apatt.hI3 ). 

CoraH 6atinaHbICTbI )KCTi HOTaHbI aifraMbI3. AttTbIJIFaH TOFbI3 
. . ' opbIH)lbI rep waprnbIHbI )la KeJITip,UIK, Fa)Kan waprnbI Typrn,Ll,e, :;ip 

6ip 6aFbITblH,IJ,a yrn caH )KlfblHbI T¥Pal\Tbl 15, 5IFHlf 2+9+4=15 TaFbl 
6acI<:anapbL 

M¥H,IJ,aFbl eH, 6aCTbI M:;!CeJie an-<Dapa6H)lblH, MY3bIKa)laFbI )KeTi 
HOTa 1<aTb1HacrnpbI MeH )KeTi 3aT K6KTiH, 6aHJiaHhICbIH Kepcery. 

AttTbIJJFaH TOFbI3 opbIH)lbI urnprnhI)la )l{epre rycnec )KCTi :;inicp 
- )Ken xar KeK, coraH c:;ihKec )KeTi HOTa 6enrinepi KepceTinreH 
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11-cypeT. K;ai1Ta11aywb1 >KeTi anicp 

(~pirmeH). On ~pirnep.uil{ caH.UhII\ M~H.uepi Mal{.uai1 MeH OJ{ 6yi1ipre 

opHaTJaCI\aH. CoHhIMeH )J(eTi pm eKi.UeH OH TepT ~pirr KOtthUIFaH. 

Onap.ll.bII{ 6~pi OJ{ >KaI<:TaFhI KecTe.ue >KHHal\TanrnH. On KeCTe.ue tKeTi 

xaT KeKTitt: achrnrnc arraphI 6epinreH. (KeK arrapb1 con )f(a1narh1 

)f(eTi rnpMal\ >K¥JI.Uh13 cypeTiH.ue) >K~He Hornnap ece6i 6epinrett. On 
. . . . 

ecerrTII{ )1(!1Hal\Taph1 KecTemtt: ycTrn.ue )f(~He aCThJH.Ua KepceTrnreH. 

On ecerrTep.uil{ TaMawa l\OpbIThlH.UblJlapbI 6ap. )J{eTi xaT KeKTi1-1, 

opTaChIH.Ua Kytt eKeHi 6enrini. On rnpTittwi ophIHJJ.a. }\anrnH.uapb1 

acThIHJJ.a ymey, ycTitt.ue ywey, )f(HhJHhI anrny (AnThI anaw). 

KyH HOTaChIHhll{ )J(HhIHhI: 4+9= 13. Y cTil{ri wapwbIJJ.a on 

Ma1-1..uai1. Eip TaMawachI con OHhll{ eKi >Karhrn.uarhr caH.uap )f(HbIHhI 
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oCbI MaHJJ:att caHrn .n:arr ecerrec Kerre.n:i: 11+15=26= l 3x2; 22+56=-
78= 13x6=33+45. 

,[(eMeK KyH ai:fHarrhIChIH)la MaH,,n:ai:f caH ecerriri eKi (2) )l(aHe arrTbI 
(6), SIFHH eri3-ceri3 }\arn.n:acb1: 2+6=8. KyH ceri3 cayrrerri 6errriMeH 
arrbIHFaH. On «ceri3 aSIK,ThI )l(ttpeH attFbip». EpTecTiK aH,hI3hIH,n:a. 
CoHhIMeH HOTarrap )l(HhIHhI: 15xl3=195. 1:\.-waH,n:a 13-Ha)l(arni:f, 15-
Tac cypenepi.195 ~(.S (KhHrc=20+5+10+70+90=195). n¥JI 19-
cypeHiH. M¥K,aTTaFaThI. CoHhIMeH K,arnp 50-cype, (I<;=J-cype) )l(HhI
Hhr: 50+ 100+45= 195. Orr e~i epeKrne MaFhIHaJihI apirr 6enri ... 

OcbI cattrn 6ac 6aTa caHhIH l\OCaMhI3, 6ona,n:1>1: 

{
214=107x2-()J(ayhap) 

195±19= 
176 = 88x2 = (62+ 26)2 

T¥patt K,aI<rra caHhI. 
OttaH IIIbIFa,n:1>1: 2(195+114) =618; 618+382=1000 (ani<l>) He

Mece 65+(50+80) =65+ 130=195. 
M¥tt.n:a 65 - Aca.n: (AphICTaH 6arr). 
80-cbrnarr, 50-I<arratthI, 80+50= 130 arraM - rrai1:rnM6ap carreMi. 

5IFHH attThLTIFaH I<aK.rraHhIH. 6ocarn, MaH,,n:ailrna 6¥pbIIIITap MeTarrhI, 
2-80, 6-50. Con eri3-ceri3. ){(eTi rnpMaK, cyperreH }\apaH,hI3. Onap 
6ip ChI3hII\ 6oi1hrn,n:a )l(aTbip. TayniK arraphI 6ott1>rnIIIa arrcaI< on 
capceH6i (2 acrraH - AttK,hI3), 6ei1:cett6i (6-acrratt - llloH,aH). OcbI 
6otthIHIIIa TayniK arraphIHhIH. KeKTepi: I) Ail - .n:yilceH6i, 2) Ai1:1\hI3 
- capcett6i, 3) lllonrratt- ~Ma, 4) Kytt-)l(eKcett6i, 5) Apail- cei1-
cett6i, 6) illoH,aH. - 6ei1.cett6i, 7) Catt)l(ap -cett6i. ){(eTi rnpMaK, cy
perre )l(eTi KeKTiH, Mernrr.n:ap caHhI 6epinreH: 1 - AH. - KyMic=47, 
Ai1:K,bI3 - ChIHarr - 80, 3 - illonrratt - MhIC - 29, 4 - Kytt - arrThIH 
- 79, 5-ApaH. - TeMip -26, 6-illoH,att - I\arratthI -50, 7-Catt)l(ap -
K,OpFaCbIH - 82. 

Onap,n:hIH, )l(IfhIHhI opTachrn,n:a 393. OtthI eKi ecenece 6ac 6arn 
caHbI lllhIFa)lhI: 393x2=786 (11-cyperril{ ycTiH I\apaH,hI3). 

11-cyperriH, con )l(aFhrn)la acTbrn)la K yttttiH. apFbI )l(atte 
6epri )l(aFbIH)laFbI KeKTep,n:il{ HOTanap caHhIH TOIITa)lbII\: 
AiHAttl\b13+illomrnH: 45+50+ l 5=1l6=29x4 Heri3i MhIC (29). E¥JI 
anaMHhH-( ycTitt.n:e ~l = 116 (74-cype, 30 aSIT). 

l 16x3= 348 - III¥Frra. 
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Ky1rneH apFbrnapb1: 11+22+33=11(1+2+3)=6xll=66. OcbTH.Ua 

KeJITipinreH MgJiiMerrep.uitt: I(aH.cbrnapbI, gn-ct>apafor.ueH, I(aHcbrnapbIH 

6i3 )KaJIFaCTb1p,n:bII\. CornH KeneH.iK. 

Heri3ri ipi 6acrnMaHbIH 6acb1, gp1rne, gn-ct>apa6tt:,n:eH. Tycitty 

yrniH aMThlJIFaH TOFbl3 opbIH,[(bI rnaplllbIHbl aJiaMbII(. 0Hbll-\ Heri3ri 

caH,n:hII\ Typ1: 

4 9 2 
3 5 7 
8 6 

Ochrn,n:a oprn.n:a T¥PFaH 6ecTiK caH e)KeJI,n:eH 6ec 6¥pb1w 6cli

HeJiec ~JlhI3.[(bII\ caH 6onhm eceruenreH. 0HhIH: aiiHanacbIH.UaFbI 

6acI(a ceri3 caH eKi,n:eH rrapnaHbm, TepT rneKTi - TeTpa xop.ua arn

JibIIT aJihIHFaH. HoTa ece6iHe oprn,n:aFbI 6ecTiK caH.[(bI aJ1MarnH, 

51FHH Anarna xaH.[(bI I(ocrrarnH. EpTe,n:eri Ilmparop,n:aH 6acrnn 6a

TbIC eni Horn ece6iH 3/2, 413, 9/8 TypnepiH,n:e )KgHe conapn,bil-l Ty

bIH.[(bI caH,n:ap,n:bII-J: TypnepiH.ue aJibm KenreH. My3hIKa,n:a 6ecTiK caH 

I(OJI)laHyrn, 6ec 6¥pb1lli cypeT canyrn Th!MM CaJiblHFaH. 0Hbl TCK 

A6hI3,[(ap FaHa T¥Map peTiH,n:e I(OJI,[(aHFaH. 8n-ct>apa6tt: F¥Pb111Tbil-l 

fopitt 6¥3hm, 6ec 6¥phIIlI cany,r:i:hI rnpaTI(aH (3-cypeT), MY3hIKaFa 

6ecTiK caH I(aThICTbipFaH. CoHhIMeH OHbltt: HOTaJihII\ I(aTb1HaCTapb1 

6brnaii 6orrhm lllhII(l\aH: <j> =1:1, .J =9/8, j =514, b =413. \ =312 
'-:--1 =5/3, c: =15/8. l\a3ipri Horn.n:a on oo =l: I, pe=9/8, .1uiF514, cf>a
=413, COJlb=312, JlR=5/3, cu=l5/8. 

8rr-<1>apa6tt: 5/4 - lllonnaH HOTaChIH tteri3re aJI.D:bI. 0HhIH, KyHi 

~Ma ... Tatt, lllonrraHhI - rraH.raM6ap X{¥JIJlhI3bI. 0HhII-J: yi1i - M1naH 

-Tapa3hI - XaI( caHbI l\ocaii: 54x2=108. 

M¥Hhitt: fopi 6aTbIC err,n:epitte ¥HaFaH )KOI(. I>ipal\ WhIHJlhlK :>KeB.n:i. 

EacI(a Kerr MgrriMerrep.n:i 6i3 )Kal-(a,r:i:aH I(OCThII\. On )Katt;aJihII(TbIH, Eni 

eKi Typrri. Eipeyrrepi grr-ct>apafo1 ett:6eriH,n:e TiKerreii 6orrMaFaHMCH, 

epTe,n:eH Kerre )KaTI(aH MgniMerrep.n:i 6eiiiMAerr rraii,n:anatty. Orr HOTa

rrap,[(bI KeKTepMeH CaJihICTb1py,n:aFh1 achIJI TacTap ceKin,n:i. EKiHiliiJie

pi utblli :JICG1JtL7bll}, MhICaJibI corr KeKTep.n:itt: MemtL?Oapbm ecenmey. 

Orr 1<a3ipri 8blllblMHaH aJibIHFaH 1i1<uDwem. 

dR-<l>apa6u om16b1pacbl :J/ceHiHOe. On Kici MY3b!KaJihIK acrrarr-
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rnpMeH Ken III\ffhIJIJJ,attraH. Co11ap.llbIH: irnitt.lle rneKTi acnanTap)J,bI 

Kon I<:OJIJJ,attraH. Oehl Kici TepT rneKTi ecKi JIJOTHHra (F¥JJ,I<:a) 6ip rneK 

I\OChm, 6ec weKTi )J(acaFaH. CottbIH; 6elitteciH 6i3 12-cyperre 6ep

.lliK. 011 Kicittitt: I\OCI\aH 6ecittwi rueri A11-XaJJ,,Il (xa.n:.n:). 

MaF)J(aH aK:bIHHhIH;: 

TrpaHHbllf KLw KeAtimKeH MY3b1Kacb1H, 

c/Japa6u mocbl3 weKmi doM6b1pacb1H, -

JJ,erett ocbIFaH Ke11e:JJ,i. 8ttTKeHi 6¥pbIH rnpT rneKTi - mempaxupoa 

6oJIFaHJJ,a, OHblH l(OCnal( - f\aHTaJiay Typi 6oJIFaH eKi TOPT - ceri3 

(oKTaBa) ... 

CoraH ~m-<Papa6H weriH K,OCI\att.n:a TOFbI3 weKTi 6011a,IlbI. 811-

<Papa6H JJ,OM6b1pacbIH.lla weKTep.lliH, 011ap.llhIH nepHe11epittitt: -

6e11iMJJ,epiHitt: arrapbIH KeJITipJJ,iK, HOTa 6e11rinepiH I\OH,Ilbll\. 

CotthIMeH K:aTap ;m-<Papa6H HOTaCbIHJJ,a l(att rneK, I\a:H nepHe, 

K:att caycaK:K:a apttanraHhI JJ,a ecTe 6oJICbIH. 

TeMettri - .IlayhIC 6aM., )l{OFapbI .n:ayh1c - 3up - opTa .n:ayh1c -

ycmu. On opTaH l(OJI)J,iKi (ca62 - ycTH). 

Ca6i 6uHcup - aThDKOI\ ( aT)J(Of\) caycaK:. Ca66a6a - C¥K,I\OJI. 

Mym;zaK - 6oc weK - THeK. CoHbIMeH ywKe 6enittreH: 8/9, 3/4, 415. 
6aM-6ac-6ipniK, Macnac-yuuiK, Mactta - eKiniK. 

8n-<Papa611,nhIH. acK:aH MY3hIKaHT eKetti M;:)JiiM. li¥JI apa.Ila 6i3 

TeK OHhIH. MY3hIKaJibII\ etteprnm )KaJIOhI FaJiaMH-FhIJihIMH T¥PFhI)J,aH 

K:aparatt.n:aFhI anaThIH optthIH att,rapry yrniH KeJJTipin OThlpMhl3. 

8n-<Papa6H;J,aFbl )KaJiflbl Ta6HFaT FhIJibIM,IlapbI MeH eHe:J!liH; 

MhII\TafI 6ac I\OCI\aH )l{epittitt: 6ipi OChI MY3hIKa. CotthIMeH 6aJ.:inaHbI

CThI TOJihm )l{aTK;aH M;:,ceneHi I\03rayra 6oJia.Ilbl. :0¥JI M;:,ceJie pyxa

HH - .IliHH M;:,ceJ1enepre )l(aJiraca.IlhI. OtthIH. 6;:,piHitt: K.OpbIThIH.IlhIChI 

FaJibIM,IlhII\ FaHa eMec, xaKiM.IliK M;:)CeJiere COf'a,!J,hl, </JUil.OCO<jnmza 
)l(anracaJJ,hI. COH.IlhIK,TaH on Kicitti Kerr )Kepnep)le TeK MY3blKaHm

<fJZuzoco<fJ .nen Te KeTe.Ili. Eipal\ 6¥-Jiapra .Ilei1ittri )l(;:)He 6¥-Jiap,IlhIH. 

apaChIH,LlaFhl OHhIH, Mhll\Thl ett;6eKTepiH, TipeKTepiH )l(al(Chl 6iny Ke

peK. 

I\hICI\a ce36ett aJ.:iTK:aHJJ,a ;:,n-<t>apa6H.IlhI M¥ChmMaH xaKiMi JJ,en 

rntty KepeK. On Mdcene aK,blp3a.MaH nailzmw6apbZHbllf icTepitte 

COFa,IlbI. 
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12- cypeT. an-CJ>apa6111 ,QOM6b1paCbl 

¥JILIF ATTAH MAF JI¥MAT 

8JI-<l>apa6tt 83iHiH, )KOFapFhI rn6ttraT )1{8HiH)J,eri el-{6eriH)J,C 

FaJiaMHhIH, K,aJiaH: )KapanraHhIHaH 6acrnrr, 83iHiH 3aMaHbIHa )J,CH

iH FhIJihIMra lllOJIY )Kacai1.z:i:h1. KeJieMi Killli 6oJica )J,a 6¥JI eH6eKTiK 

Ma3M¥Hhl 8Te TepeH: )l{aTbip. £ip ayhl3 apTbIK, C83 )KOK,, Hafbl3 )J,dJJ)J,i 

cpH3HKa-MaTeMaTHKa ChIH)J,hl T¥)1{hlphIM)J,hIK, Typ)J,e ThifhI3 )!(a3hrnraH 

KOCAIOJWZUfl HeMece 8bl.7bU1ll J1¥8G111. 

Ce3iMi3)J.i OJI KiciHiH. ett:6eriH rraJiraM6aphIMhI3ra )l{a6b1p 11fo1 

fa6)J.OJIJiaHhIH, 6epreH q'.parhIHaH 6acrnlihIK,. Pa66hIMHhil{ caKa6acbI 

- )J,OChI )l{a6b1p 6ip KyHi OJI Kici)J,eH qpaca KepeK. 51, Pacyn Annah, 

TdH,ipiHitt: eH, 6ipiHwi )l{apaTK,aHhI He Hdpce 6onraH .z:i:err. CoH.z:i:a 
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rraiiraM6aphIM )Kayarr 6epe.n:i: eii, >Ra6bzp, A!l!lahmbllj e11 6ipi1-1mi 

:J1Capanrn;a1-1 ce1-1i11 nailBaJH6apblljl-lbllj Hypbl - .n:err . 

Con xamicrnH KeiiiH on Kici HypMyxaMMao arnnraH. 

Con 6acrnrrK:bI H¥P aJJFaWI\hI rraiiraM6ap A.n:aM arnra T¥PaK:Ta)1,bl. 

Corr A.n:aM arnra T;:rnjpiM 3arrap)1,bIH: eciM.n:epiH yiiperri. ¥nhIF aT

rnp ( arnyrrap) 6i3)J,ep yrniH coHaH 6acTaJJFaH )],err 6ineMi3. 0HaH 

KdiiH a)J,aMra I\¥PMeTii arrap, UCMll Q83a.M )J,¥FaCbI MafJ1¥M 60J1)1,bl. 

Yax1rnap Marn¥M 6011)],hI. J\¥paH KgpiM Ken)J,i, rraiiraM6ap)1,hIH: xami

cTepi MafJ1¥M 6orr)J,hl. 

¥ JlbIF arrap MafJ1¥1\1aTbI OCbIH)J,a .n:err 6ineMi3. 

8p MHJIJiaTTbIH, TiJiiH)J,e 83)1,epiHe apHaJJFaH C83)1,iri 6ap. 

AiiThIJlFaH ¥JlhIF arrap 6epTiH.n:e coraH ayhICThI. 0HhIH: fopiHe 

TaJI)J,ay )l(acay I\l1bIH. f)i3 TeK 83 XaJJI\bIMbI3)J,bIH; ¥JlhIF arrapbI

HaH K:a)l(eTTi Maf11¥Marrapra TOI\TaMaK:rrhn. CoHhIH; irniH)J,e an

)J,hIMeH 831M13)J,CH llJbII\I\aH ,[(aHanap,nbIH; M11pacTapbIH,[(aFbI ¥JlbIF 

arrap.ZJ:bIH, Ma3M¥H.n:apbIH, K:a3ipri FbIJlbIMMeH 6aiinaHhICTbIJiapbIH 

K:apaCTblpMaK:rrhI3. 

TypKi Tirr.n:ep.n:iH. C83)1,iri )KHHaFbIH Maxr-.1y.n: }\arnK:apH: «,[l,Hy

aH rryraT Arr-TypiK» arnraH: ( ..l,ulu .lSl-.::..i \J:i _)ccl), HFHH «TypKi Tin)J,iH; 

c03.n;ep )l(HHaFbI». 

Ocbrn)J,afhr apa6rna C83 .l94. - Kerrrne Typi .19lw - ce3 Tin 

MaFhIHaCbIH)J,a. CoHhIMeH K:arnp apa6 TirriH Ke6ici nttcaH (~lu) 

arnii)J,hI. KanaM, }\ayrrhI .n:creH .n:e 6ap. 

Ei3)J,iH, OHhIMhI3IIrn, flfwm )J,ereH ce3)J,iH, apFbI Teri f!lbl8 TyciHiK 

.n:en o.n:aH llihII\K:aH, opTaI\ TyciHiK .n:err 6ineMi3. On raHa eMec, TinTi 

rpeKwe !lozoc - logjs - ce3J..J:iH: 83i corr IT¥FaT-!lfW.lvteH 6aiinaHhICThI 

)],err 6irreMi3. 

C83.n:iH; 6acbI ¥JlhIF aT 6orrraH.n:a, OHhIH, .n:ayhICThI 6ac gprri 
epTe;::i:eri K:aTThI aiiThIJIMatt;::i:hr. Heri3i 6ac 6yhrn HJI-JihI-rra-rro 6orrrnH. 

CoHaH !lucaH-!lf8am-!laHbl3-noroc 6gpi TaparaH LI,err 6ineMi3. 0HaH 

KeiiiHri gpirr 6¥pbrn t = t_, ycTiHe HOI\aT I\OHhIJIFaH t = t· Orr apa6 

ancpaBHThrna KettiH KipreH, ei.i: anrpFhI a.Jlblp-anicp caH - MhIH, Uu. 
OcbIHJJ:aFhI «JI» coHaH .n:err 6irreMi3. 0HaH - !lapi3 ( C83-rreiii3 ). 

TeriH.n:e Arrhm-Arr11¢-¥11YF ;::i:ereH C83;::i:ep MaFbIHanac, acrraHLI,hII\ 

MaFbma.n:a 6ony KepeK. Ei3.n:iH. xanK:hIMhI3J1.hIH, «ArrhmTap epTerici» 

corr Marhrna.n:a. ¥ rry )l(bIJihI - ¥JlhI )KbIJI corr MafhIHaLI,a, ettTKeHi 

on Aca)J,ThIH, - AphICTaHHhIH: Myrnerr )l(bIJihI. 0HaH AphICTaH 6arr 
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- T¥paH l\al\rracbI. Apa6wa - KeceMwe 6ybIH ( apnmin) «am> con 
((JJbI» OHaH aJJFailil\bl M¥1\aTiaFaT A+ n+M 

Onap)lblH: caH)lbll\ M;;mi: A= 1, n = 3 0' M =40' )KJ1hlHbl 71 . 0H)la 1 
- AM: 6ipimni acrraH,30 OHhIH: aH:an.n;aManapbI «0Tpap.IJ,a OThI3 6arm. 
0HaH KeiiiHri M=40 rraiirnM6ap caHhI. Hol\aTCbI3 t =t caH;:I,hIK 
M;;rni: 30+40=70. 5IFHI1 «naM» (aTbl) OHbIH: HOl\aTibI CbIH:apbl 6onca 
ani<P - Mhitt:. EKeyiH J\OCaMhI3: 1000+ 70= 1070 - Macnac - bl.n;phIC 
eciMi. MiHe 6ip ¥JihIFaT OCbI. 0HaH IlihIFa)lhI FaJJaMH 6ec TeK )J{ayhap: 
1070=214x5. ¥JibIF arrap.n;bIH: 6aCJ\bI 6ec Teri ochI. 0HhIH, 6eiiHeciH 
)KOFaphl)la Kep.n;iK ( 6-10 - cyperrep). 

Anhm caH MbIH: epHeKTepiH ecKe anaiihII\: 

786+214=1000=(393+107)2 

618+382=1000 

786 - 6ac 6arn, 214 - )J{ayhap, 618 - AJI-paxMaH+ an-paxHM, 
382 -An-K.¥paH (gyn11e caH). 

393 - )KeTi MeTaJJJI )KeTi xaT KeK, 107 - l\bI3 ()Ki6eK), 2 - eri3 
()J{ay3a - Eapc ). 

«CawH ~aumaJlaJwa J1CemiHi J1CaHe ¥Jlbl .E(¥paHdbz 6epoiK», LI,e
reH au MaFhIHaChIHhltt: 6ip TaMawa KepiHici OCbIH)la T¥P eMec rre?! 
(15-cype, 87 aHT) (10-11 - cyperrep.n;i l\apatt;bI3). On An-}\aMap 
(AH:) cype caHaThIHa 6aM:naHhICTbI 542=21916. On 11cnaM TYhI. 
rraiirnM6apbIM Keri. MbIH:Fa 6ip opTaJJbII\ - epKew l\OCaMhI3: 1000-
+ 1=1001. 

«MhIH: 6ip TYH» 8J1ip J1az/J1u ya J1au.:ir» on )J{ep caHhI, on KyH, 
AH: caHbI: ap3=1QOI IY"w =, 91xl 1=1001 (9-AJI-lliaMcH - KyH, 11 
-AM:). 

TeriH.n;e «n» gprri OCbI TYH TyciHiriHe )le 6aH:naHhICTbI LI,err 
6iny KepeK. 97-cype)le aiiThIJIFaH Oi1 MhIH: 6ip TYH MaFhIHaCbI. 92-
cype An-na11JI - TyH. OJI 6oJia)lbl aHTbIJIFaH caH: n11n=30+ 1O+3-
0=30+40=70. 92 - M\O\.aMMM caHhI, }\aF6a caHhI. On rnnaMHbIH, 
6ac H¥PhI, al\hipFbI rrai1rnM6apbI. fpeKwe norocrreH 6ai1naHbI
cTbI J102ucmoc, nozuKa .n;ereH ce3)lep 6ap. 0HbU{ 6ipimuici caHay, 
ecerrTey MaFhIHaChIH)la. EKiHwici oH:nay iniMi MaFbIHaChIH)la. Ocb1 
TyciHiKTep)litt: e3i rrai1rnM6ap H¥pbIHaH )leyre 6ona.ubr: Myxapal\= 
ill¥FJia=H¥pMyxaMMa.U CaHbr: 
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=40+8+200+ 100=348=29x12. M¥tt.n:a 12-MyrneJI caHhI, 29-MhIC 
- illoJinaH MeTaJibI. OJI na:HraM6ap.n:h1tt, Tatt, illoJinaHhI, OHhIH. optthI 
yi1:i - M1naH - (Tapa3bI) =108 - XaK: caHbI. 

MbIC MeTaJibI iwKi yw KeKTitt. tteri3i: 
1. A:H-KyMic, 51FHH K,y (aK:) Mbic, 
2. A:i1K:bI3 - Cbrnan, cybIK: ( cy) MbIC. 
On e3i Mhitt,MeH a51K:TaJIFaH 6apIIhII\ AE)l()l, ;Jpin caHhrna 6a:Hna-

HhICThI: On ceri3 ce3 - ceri3 a51K (eri3 ceri3) 6ona.n:h1: 
10+18+27+140+300+1000-1800+2700=5995. 
On 6onaL1,b1: 5995=5800+ l 95=29x200+ 195. 
195 - )!(eTi xaT MaK:aMhI ( 11-cyperri K:apa). 
Ett. aJIFaWK:bI XHp Tayhrn.n:a KeJireH yaxw.n:att 6aCTaJihIR;: 
l) O~bl ! )f{apam~aH Pa66bZ1fHbl1f eciMiMe11 (Eac 6ama). 

2) Aoaitdbt ¥Ztbtc~aH ~a11Ha11 J1Capammb1. 

3) O~bz! 01 Pa66bt1f aca apoa~mbz. 

4) Yzlpemmi on ~a.HG.JV!za. 
5) Yzlpemmi 0/1 aoal/Hbllj 6in;we2e11i11. 

(96-cype, 1-5 a51rrap ). 
l ~ .J~~i' fa.dl lb'-5 .9.lJ (' ).9.lJ l'J....,0 ""'U .c.lJ(') 
Ls) )..).!~ l'J s .Ji'(i') ll..i'-5 .cJi' ~Uilf'(t) 
.c.ii' l'J ~ ... 1+ .:l,?JF( £) 
AnrarnK:hI yw ce3 caHhI 6ona)],hI: 
302+103+222=627=57xll=209x3=19x33=19x3xll. 
OnapnaH: 
151 x2=302 - 8pKew - EaK:apa 
103x6=618 - an-paxMaH an-paxHM. 
222=1 l lx2=37x6 - I1Hcacp - rananaT. 
OH.nan K:apatt,hI3 ! .... 
OttaH ;Jpi K:apai1 anaM e3itteH 6acrnn rn6wraT Tatty KepeK. )l{a

paTywh1 T;Jiiipittitt. 3op apnaK:ThI eKeHiH TaHhm, on a.uaM.UhI I<aJiaMra 
yi1perri. On a.n:aMHbIH. 6inMereHiH 6in.n:ip.n:i. I1MaH .ua, Ta6HraT Ta, 
FbIJlbIM .ua, TapHX Ta, ranaM .n:a 6dpi OChIH)],a. 

Ettniri 6i3.n:ili K:03raMal\ 6onhm OTb1praH M;JceneMi3 6¥JI KYH.Ue 
cay,LJ.ara Tycm, xanhII\ThI waTaCThiphm )!(ypreH norHKa - MaHThII< 
iniMi. an-CDapa611.n:bIH, «FblJibl\il An-MaHTbIJ\» MHpaCbl )K8HiH.n:e. 
U.)"""1.JJ ~ 
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n¥JI Mgcene epTe,neri rpeKTep)leH I\aJIFaH MHpacTbI dJHDapa6vi 

ay.uaphm, .uaMbIThIII, TaJI)larr, COHhIMeH 6ai1naHblCThI e3i 30p MHpac 

I\aJI)lblpFaH. 0Hhll{ 6apJibII\ MttpacTapbIHa 6¥JI M;:}CeJieHiH, l(aTh!Chl 

6ap, eH.TKeHi FhIJihIM ).la, ettep ).le, eMip .ue, J.liH .ue rriKipntcyci3, oi1-

nacych13 6onMaI\ eMec ... 

TiiKipnecy.uiK )l(OJI.UaphI, apttanapbI, tteri3,IJ,epi, ;:})liCTcpi eTe 

Kerr, cotthIH: can.napbrnaH cp11nococpm1.na, OHhIH: 6ip canacb1 norm<a

.ua TOJihIII )l(aTI\aH Tanacrnp, TapThrCTap Ken. CottaH warncnatl Typa 

WbffY)lhIH: )l(OJihIH FaJihJM)lap eJKeJI,IJ,eH i3)letty.ue. E¥JI apaJla 6i3 coH

,IJ,aH. warncy,IJ,aH aynaI\ 6ony ywitt e11: cettiM.ui F¥JlaMa xaKirvui:ep.uin 

i3iMeH 6apyhIMbl3 KepeK. 

A6ai1,nhIH: aHTI\aHhIH ecKe anaHhII\: <<Aoacnau mypa i'3oe2e11 xa

Ki.Moep 60JZMGCG, op-tue OllpaH 60!lap eoi. b¥JI XaKiM.Uep;:J.eH M¥pan 

- J\1¥ChIJIMaH xaKiM.uepi». (38-ce3). Con A6ai1 i3nereH XaKiM dJl

<l>apa611.ub1H: 6i3.uep 6¥JI Kytt.ue, Annarn wyKip, M¥parepi 6onhm oT

bipMbI3. Orr KicittiH: ocbI cana.uaFhI Ken e11:6eKTepi 1970-1975 ::KblJI

.uapbI, 1100 )l(hIJI.UhII\ MepeHTOHhI I\apcaH:hIH.Ua ArrMaThI)la 6acbIJlhin 

WhII\ThI. Ei3 conap,IJ,att nai1.n:anattaMbI3 )KgHe corrap.uaFhI KeTepiJ1reH 

Mgcerrenep.uiH: I\a3ipri FhIJlhlM).la }\aJiaH KOHhIJlhIII OTblpFaHbIH 

I\apaHMbI3. CottbIMett I\aTap I\OpbITbIH.Uhl)la e3 rriKipiMi3 attThIJta):lbI. 

CoHbIH. fopiH.n:e 6i3 a»T - xamicTa aHThIJIFaH ¥JlhIF arnynapLibI He

rl3re anaMhI3. 

aJI-<l>APAlilf )J(aHE FhIJihlMM l\HAC 

le.JI' 1..... _,J Ubr As \.fu.l,y 

_,'l'bJr JSJ \J.jlU"".(h..o..i1.,,0 ~..i) 

A8!lbZM acbz!l an-8bl!lblM ¢u an-J(uac. 

Ya !la ma2JZGMU JZU KY!l!lU an-Hae. 

(AXMao H6H 1Ha.m·1u)) 

arr-<l>apa6H)lbIH: cplfJIOCOcpH»Jlhll\ e11:6eKTepiHiH: irniH)lCri CH 

ceHiM.n:i KirrTi f\UGC (.!,ilU"") Tycittiri. 0Hhl 6i3niH. ay,IJ,apMallihIJiap -

cuJZJZuozu3_;w, ¥1\CaCThII\ .uen ay.uaprnH. Apa6wa )KaJIIThT Marhmacb1 
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OHhII{ emney, CaJihICTbipy, emneymr - CHMMeTplUI MaFbIHaCbIH,lJ,a. 
I>acl(awa attTl(aH,lJ,a on FhIJihIMHhII{ tteri3ri )KOJihI JJ,ereH ce3re Keneni. 

OchrMeH 6aifnaHhICThI ce3 6achrn,a:a AxMa.lI Ma)KHJWIIhIHhII{ 6ip ayhl3 
enel{iH KeJITip.rriK. On e3i apa6rna d;::i:eMi rnyMal(. K,a3al(rna Ma3M¥HhI 
MbIHaFaH KeJie,lJ,1: 

''FbZ!lblMHbZlj acbL1bZH man J(uacneHeH. 

Eipa~ OH bl Kymne ceH KepiHzeHHeH ". 

AxMa;::i: - apa6 e.rriHil{ arnK,ThI Tel{i3rni, ca51xaTrnhr FaJihIMhr. 83i 
al(hIH, ipi TaJiaHTThI a,lJ,aM 6onraH. On IlopTyraJIH51HhIH, aTal(ThI 
Tel{i3rnici BacKo )],a f aMaHhI 11H.lil151Fa 6acrnn aJihm 6apraH. Eypona 
eniHe OHbII{ «Te!fi3utifliK» el{6eri (eKi TOM) y.rrri 60JihIII caHaJIFaH 

(XV-racbrp ). 
8n-Cf>apa611 el{6eKTepitte KeJieHiK. 
EKi 3aTThI, ¥l(CaCThIFhI apl(hIJihI CaJihICThIPY d,lJ,IClH ,lJ,e 6ipittil{ 

WhIH.lihIFhI eKittrniMeH caJihICThIPY apl(hIJihI arnhrnaThIH 6onca, on 
¥1\CaCThII( niKip aTaJia,lJ,hI. MhrCaJihI: «K.aJiattraH l(a6h1pra l(OJI.IJ:aH 
)KacanratthI HeMece )KacaJiraH ce6e6i 6e.rrrini 6onca. AcnaH ,lJ,a con 
ceKiJI)J,i ;::i:en )l{Op11Mhl3, eHTKeHi OJI )],a ;::i:eHeJii 3aT .JICapblM - :JICaCblM. 

I>¥.IJ:aH l(a6hrpraHhII{ )KacayillhIChI 6ap, acnaHHhII{ )KapaT)'illhIChI 

6ap ,lJ,ereH niKip rya;::i:hr. OtthII{ aThI ;::i:dn;::i:i 6aK,hrnay;::i:aH illhIH.lihil(K,a 
KeIIy )KOJihI.» (AIIh-ct>apa611. J1or111-1ecK11e TpaKTaThI, 1975, 299-300 

CTp.) 
8II-ct>apa611,lJ,bII{ 6ip raHa OCbI MbICaJihIH,lJ,a Tepe!{ MaFJI¥MaT )Ka-

Tblp. 
Ocb1 CaJibICThipy l\,¥paH,lJ,a 6ap ( 61 )KdHe 67 cypenep;::i:e ): 
K,arnp .,LI:lu = = 113 - 6yttH.aH ( 61, 4 a51T) 
,D,yap.liaH. .:....l,il.Sl = I= 113 - rn6aKa ( 6 7, 3 a51T). 

¥JihIF eciM;::i:ep.lieH K,¥pacTh1pbrnraH A6aif caHhIH OChIFaH 
caIIhICThipbm K:apaIIbIK,: 113x6=678. 

Oratt aHThrnraH xaK, caHhrn K,OCK,aH,lJ,a I>ac 6aTa caHhI IllhIFa.IJ:hI: 
678+ I 08=786. OifIIan K:apapchI3. 

I>¥JI apa.lia dJJ-ct>apa611;::i:b11{ Jl1aHmb1~ (IIOrHKa) Heri3iHe Kipri3reH 
30p )Kal{aJihIFhIH aH.Ty KepeK. 

8JI-ct>apa611.libII{ K,11ac MaH1n~ )Kal{aJihIFhI nocuKa8a Kipri3reH 
)Kal{aJihIFhIH 3eprrerett weT en raIIhIM.liaphI uM1wuKaifufl nen aTay;::i:a. 

0Hhll{ MaFhIHaCbl K.¥PhIJiblCTbll\ iwKi 6aH.JiaHhlCbl 6ap JlOZltKa ;::i:ereH 
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ce3. 8n-<l>apa611 6otthIHll1a on I\Hac enrneM)l.i CaJIHI\a1ThI, ¥)f(.ilaH.ilbI, 

6aThIJI tteri3,r:dK 6oJIMhICThI MaHTI\. A.ilaMHhII-( )f(att-ce1i Mi H)l.eri 

l\¥PhIJihICThII\ Heri3,r:i:eri 3aThl MaHTI\. b¥JI )l.a, FaJiaMHbIH 3aTTblK 

tteri3i }\¥paH)l.a MhII\ThI ai1ThIJIFaH. MhICaJihI, AMepHKa ranbIMbI H11-
Konac Pernep 1963 )f(hIJihI )f(apmrnaHraH e1-1.6eriH.ile coraH iKon allla

.ilhI. CoHaH KeM:ittrinep on Mdcerretti ottaH dpi )f(aJIFaCThIP.ilhI. 

H11Konac Pernep AMepHKaHbIH. ITeHCHJihBaH yttttsepc 1neTi Hi H. 

rrpocpeccophI. On Kici dn-<l>apa6H.r:IhIH. Heri3ri e11_6eKTepiHe Tye iHll i pMe 

ce3.r:IiK )Ka3FaH. 0HhI MeH rraM:.r:IanaH.r:IhIM. Con YHHBepCHTeTTiH. npo

cpeccophI X.Kapptt «MameMamuKa.nbt~ no2uKWlbt1-f 11e2i3deyi» aTTbl 

ynKeH M0Horpacpm1 )Ka3)l.hI. On Kirnrr 1961 )KhIJihI oph1cwa ayJ.apbJJI

.ilhI. MocKaa.ua «MHp» 6acnachIHaH lllhII\ThI. On KicittiH. e11.6eriH)le 

norHKaHhIH. TeK OH)KOTa canachIH.r:Ia )KaJiaH. ce3)l.iK TanacbI nalio:a

ChI3 eKeHi ChlHaJIFaH. ,L(dJI OChl rriKip dJI-<l>apa6H e1-1.6eriH)lC 6ap. 

Ott-)KOTa MeH TeK ce3 Tanac-6aKhIC yrniH KOJI)l.aHbIJiraH nornKa eTe 

3IUIH.UhI ,r:i:ereH dJI-<l>apa611. On KiciHiH. MYTaKaJIJIHM.Uep.ili cbrnayb1 

OChI )KaFhIHaH. A6ai1:.UbIH. )l.a «MymaKa.nnuM MaHmllk)' 6e1,·ep 6ocf:;a 

ce30ep» .uere1-1i cora1-1 KeJie.r:Ii. 

CotthIMeH 6i3.UiH. 3aMaHhIMhI3)l.a MaHTI\ FhIJihIMblHhIH 

JIOrHKaHhIH. IllhIH,[(hII\Ka, .[(dJI,[(i FhIJihIMFa cyM:eHreH Heri1ri, 6aCKbl 

- ¥JlhIFaTThI (JI¥FaTThI) Heri3iH K:ai1rn )KaH.Fbipy.ua. Keweri eTKeH 

aTeHcTep 6m1ereH Ke3.ue nor11KaHhIH. ChIH.ap e3y, 6al\bICTbIK '311-

»H.UhI canachI 3op eTeK aJI.UhI. CoHbIMeH 6ai1JrnHhICTbI 8n-<l>apafo:1 

JIOrHKaChIHbIH. ay.uapMaChIH)l.a, TyciH.n:ipMeCiH.n:e KerrTereH Kel\lllli

JiiKTep 6ap. Onap.n:hl M¥HaH 6hmai1: K:aM:rn K:apay K:a)KeT. 

E)KeJI,UeH 6enrini K:arn.uaHhl ecKe anaHbII\. nip M;JCeJleHi 

.udnen.ueyre, 6ip niKip.ui xa6apnay)l.a 6ipHerne d.iliCTep 6ap eKeHi 

6enrini. AM:rntthII\ ce3.UiK, epe)f(e d.uici, Tin l\¥PhIJihIC d.uici, aKblH.ilbIK 

d.uici, rnelllett.n:iK d.uici, TapttxH d)l.ic, caHal\ThII\ d.uic TaFhI 6acl(anapb1. 

Conap.UhIH. illlitt.n:e e1-1. MhII\ThI ceHiM.n:i .udnen.uici reoMeTp115!nb1K -

haH.n:Hca d.uici, 6ei1Heci CaJihICTbipMa, l\¥PhIJihICThII\ eJIIlleM - K11ac 

d.zi;ici. AxMa.il 116H Ma)KH.U ene1-1.i OChI Marhrna.ua. 8n-<l>apa611 KHaCThI 

OChl MaFbrna.ua TaHhIFaH, I\OJI,UaHFaH. 0HbIH. )KOFapbI,Ua KenTipreH 

MhICaJihI COHhI KepceTe.ui. 

FhIJibIM,Uap.n:hIH. Heri3iH canylllhI 6enrini bl.n:phrc rrai1rnM6ap.ilbil-l 

6ip HblCIIhlChl - aThI «Mac;zac» - «YllIKim> eKeHi OCbIFaH COFa.UbI. 

HttTKeHi on YllIKin 2eoMempuRHbll-f amoMbl .uerr 6inreH. 
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Con MbICbipIIbII\ reoMeTpH51HhI OI\hIFaH, coHJJ,a 6oJihITI TaFJihIM 

aJIFaH nmparop,LlbIH: Heri3ri )l(OJibl OCbIH,[{a. Con )l(OJIFa TYCKeH nna
TOH 03iHitt: Ac}mHa.narhI ¥HbIMhIH - Me.npececiH - aKaJJ,eMH51ChIH 

aLUI\aH.na, OHbIH: r<,aI\nacbrna )l(a3raH: «feoMeTpH51HhI 6inMereHJJ,ep 

M¥H.Lla KipMeciH>> - JJ,en. AKaJJ,eM - epTe 3aMaH.narhI .naHhILUnaH 6on

ca KepeK. 0HbIH: 3HapaTbIHhIH, ai1HanachIH)].a arnrn ecKeH, 6aK,rna 
60JIFaH. flJiaH ,Ll;;)picTepi COH,[{a 6aCTaJIFaH. 

an-ct>apa6H IInaTOH.[l,bI (AnnaTOH.[l,bI) K.¥PMeTTeyi ApttCTOTeJib
,[{eH KeM eMec, fonKH )l(OFapbI. Apa6rnp ;;)JI-ct>apa6tt.nh1 eKiHrni Ilna

TOH aTaH.[l,bl. TeriH.n:e HCJiaM en.nepi COHbl K,OJI,[{aH.[l,bI JJ,en 6iJieMi3. 

Ei3.Llitt: K,a3aI\ 3mrnhrnapbI «A:K,hIJihI AnnaToH.nai1» JJ,err KeneJJ,i (Ax

MeT Eai1T¥PChIHOB rreH Mbip)l(aI\hm Ll,ymnos apachrn.narhI xaTTaH). 

IInaTOHHhIH: MOJieKyna Teoptt51CbIH ecKe anattblK,. hl.LlphIC 3aMa

HhIHaH 6epi reoMeTpH51HbIH: aTOMbI YLUKin .ne.niK. 0HhIH: Heri3iH 6-
11-cypeTTep.neH att:rnpapcbI3. Con Heri3 6oi1hrnLUa IInaTOH )l(a3a.LlhI: 

«OmmeKmi11 6ip 6eJZwe2i11e aya (J1CeJZ) meKmi11 eKi 6eJZULe2i11 ~occa, 
OJZ 6oJZaObl me11 cymeKmilj 6ip 6eJZiue2i11e». Oehl aHTbIJIFaH anrarnK,hI 

yw TClfTitt: yrneyi JJ,e .ne yrnKin )l(aK,TbI. Con yrnKin.nep caHbI 6ona.nh1: 
oTTeK - 4, )l(eJI TeK - 8, cyTeK - 20. IInaToH 6oi1hrnrna lllhIFa.LlhI: 

4+8x2=4+ 16=20. On e3i K,a3ipri cy MOJieKynachrna ¥:K,Cac: H
2
0. 

:0¥JI apaJJ,a IInaToH TeKTep TeriHeH WhIH.LlhIK.I\a K,a.[{aM 6achm 

OTbip. Och1 T¥PFhI)J.aH K,aparnHJJ,a, 6ap11hn<: FhIJihlMra reoMeTptt51-
HhI apK,ay eTKeH ;;)n-ct>apa6u, ;;)p1rne, IInarnHrn )l(aK,bIH. Ll,ymrn )l(lf

Mai1, FbIJibIMFa 6epiny, lllbIH.[l,blK, i3.ney )l(aFbIHaH JJ,a OCbl )l(aK,blH)J.blK, 

6ai1K,anaJJ,bI. A.LlaM K,OFaMhIHhlH: eMipi )l(atthIH.Lla JJ,a con ¥1\CaCThIK. 6ip. 

MbICaJihI g11-ct>apa6tt.[{hIH: «l\ai1h1pnb1 :K,ana T¥PFhIHJJ,apbI» )1(0HiH.neri 

ett:6eriH.Lle IInaTOHHhlH: MeMneKeT K.¥PhIJihIChI )1(8HiH.neri rriKipnepi 

Ke3JJ,eceJJ,i. IInaTOH MeH ApttcToTenh apachIHhlH, K,apbIM-K,aThrnachr 

)l(attbIH.Lla ;;)n-ct>apa6tt.Llh!B apHaynhI ett:6eri 6ap. 0HbI TaJI)J.arr OI\hIIT 

TyciHreH a)J.aMFa 6¥11 eKi FaJibIM 6ipiHe-6ipi eLU6ip K,aHlllbl - I\apCbI 

eMec. Onap,UbIH: apI\aHChIChI WhTH.LlhII\Thl m )l(OJI,UapbIMeH i3,UereH 
)l(;;)He OJI )l(OJIJJ,ap K,aHLUbI eMec, 6ipiH-6ipi TOJiblI\TblpFaH. 

MbICaJibI IInaToH TeKTep.Llitt: reoMeTpH51JihII\ 6ei1HeciH ce3 eTce, 

ApttcToTeJib con TeKTep,Uitt: a,UaMrn ;;)Cep eTeTiH KepiHiciH ce3 eTe

.ni. MbICaJihI OJI oTTeK TepT ywKin )l(al(ThI .ney.Llitt: opHbIHa bICThII\ 

K,ac11eTT1 TeK )J.ettTiH ceKiJI.Lli. EKeyiHiH: a.niciH I<:ttac T¥PFhICbIHaH 
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aJIFaH)],a I1JiaTOH.lliKi J\¥.PhIJibICThIK 1<i-rnc, ApHcToTeJib,niKi ce3mK 

1<Hac. 

8JI-ct>apa611 eKeyiH eKi J<OJibIHa ¥CTaraH F¥JiaMa )leyre 6ona

.llhI. CotthIMeH 1<arnp OJI 1qi:pbIJihICThIK 1<Hac1<a 6acThI opb!H 6epeni, 

eHTKeHi rriKip.lliH: WhIH)],hlFbIH )],dJlCJI)],ey,LJ,e J\¥.PhIJihICTblK I<J!aC CH 

)],dJI.lli - cettiM.lli )J(OJI. CoH,LJ,hII<TaH, )J(a3a)],bI gJI-ct>apafo1: «2eo.11e

mpuR - O<JflOi - oa!le!loi 8bl!lblM, O!l ma6uzam mm-tyoa cY/Hll e.l!ec, 

</JU!loco</Jmapw oa ~a:J1cem». 
8JI-Cl>apa6H)],b!H:: «cfJUJlOCOrjJ 6ofly yutiH a!lOblMeH He 6i.1y ,,·epeK» 

.nereH 6ac Ma1<aJiacbIH 6i3 6ipittwi per 1<a3a1< TiJiiHe ay.llapbm, 6acna

.naH WhIFapratt6hI3 (1962, «niJiiM )J(gtte eH,6eK», Nd). Co11aa MbIHa 

ngH.llep arana)],bI: I) rin FbIJihIMhI, 2) apmpMeTHKa, 3) reol\1np115!, 4) 

acrpottoMmI, 5) MY3hIKa. 

CoJI ett:6eritt.ne OJI I1JiaTOH.llhI 6ipittwi opbrnra J<051.llbL ( 3II-cDa

pa611. ct>11110cocl>1151JibII< rpaKTarrap. AJIMaTbI, 1970). Cm1na OHbl!{ 

FhIJibIM.llap)],bI cattarrapra 6eJiy, rnnTaCTbipy eH,6eri 6ap. Conap

.naH )],a ra611rar ratty MeH OHbIH: reoMeTp1151JihIK Heri3i 6acbJM eKeHi 

Keprnm T¥P· 

K,a3ipri FhlJihIMH 6eTaJihICilCH aJIFaH,LJ,a Ta611raT nyH11eciH 

3eprrey;::i;itt: Heri3ri FhIJihIMH g,ruc1 reoMeTp1u1,LJ,a, oi1Jiay.llhI !{ ceHiM.lli 

FhIJihIMH g.llici MareMaT11KaJihIK nornKana. E¥JI eKeyittne .ue, gp1rne 

TiJI)],iH, aJiaThIH opHhl epeKwe. 0ttChI3 FhlJihlM )J(OJ<. ,[(eMeK C83lliK 

norn:Ka e3iHiH. e)J(eJiri optthIH, Heri3iH ca1<TaH.llhL EipaK oHbII-l He

ri3ri ,[(dJien,LJ,i e3eri J\¥.PhIJihICThIK 1<11acrn 6011y KepeK. On 6oJ11\taFaH 

)J(epne 6oc 6aK.bIC - OH)J(OTa TaHhITap e3iMwiJI, ce3yapnap OHbI 01-1,ai1 

OJI)J(ara aH:ttaJI.Ubipa;::i;hI. 

0HhIH: ;::i;gJieJii, are11crep ApHCTOTeJih rriKip11epiH ott:aH omKara 

ai1HaJI.UhIP.UhL ApHCTOTeJih.llitt: qrnJiocoqnrnHhI ra611ranatt Keil

iH opttanacTbipraHhIH onap 6acK,awa )J(Opbm, )J(OJ<I<a Wb!Fapbm. 

Memarj;u3uKallbl 6ip J<¥.6hI)J(bIK,K.a aHHaJJ.UhIP.llhL CotthIMeH onap 

Ap11croreJih.Uitt: ce3,UiK norn:Kachrn e3.uepittitt: OHhma ott:aH 6eifov1ncn 

aJI,[(hI. 

I1naTOH.UhI onap.llhIH, 01-1,aH' 6eH'iMnerr anyra Kywrepi )J(eTKeH )KOK. 

0Hhl 11,UeaJIHCT ;::i;ereH 6ip J<¥.fo.I)J(hlK ce3 apJ<blJihl yttiH ewipMCK 6011-

,Uhl. OJI ce3.uiH. e3i Terittne Acna11 MeH JKepoilj ~¥PbTJ1b1c111b11,; .fl\Cllc 
MblCa!lbl ;::i;ereH MaFbIHa;::(aH llibIK,K,aH rycittiK, FblJihIMH I<Hac rycittiri. 

0Hhl KeHiHri TaK,blpbmTa K,apaHMhI3. 
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Ett.n:iri )l{ep.n:eri Mal\CaT ;:m-<I>apa6tt.[(bI ApttCTOTeJib.[(ett a)!(bipa
TbIII any. EKimrri ottbI M¥CbIJIMatt xaKiMi peTitt.n:e rntty. On e3i aIIIbII\ 
)!(a3bIII OTbip rnH:. FbIJibIMttbIH:, qmnococpmrnhIH; tteri3ri Mal\CaTbI 
FaJiaMttbIH: ttecitt )!(apaTI\att, )!(apbIJII\aFatt )!(aJIFbI3 Pa66bIHbI Tatty 
.n:err (11 6eT). 

OcbI aH:TbIJIFatt )!(aJIIIbI TycrntKTep.n:ett KeH:itt l\OpbITbIH.[(bI 
MaF.ll'JMaTTaprn KeIIIeMI3. 

MAH)I;AH III¥F JIA 

KyHHeH KeiiiHri, ChIPTl\hl 6ecimni - KOKTiU: aThI apa6ma 
Mapux (""'Y-C), JiaTbIHIIIa - Mapc, rpeKIIIe - ApeH: (Apec), l\a3al\IIIa 
ApaH: arn.n:hII\. OttbIH; ce6e6i epTe.n:eri T¥patt XaJibII\TapbIHbIH; Tinitt.n:e 
ottbl Alfpa~au arnrntt. OttbIH: MaFbrnachI Ai-i: opal\- AH:, ~Ftttt Kyttttett 
apFbI AH: .n:erett MaFbrna.n:a 6onrntt. OttbI l\bICI\apTbIII ApFb1+AH: tte
Mece ApaH: arnrntt Kepitte.n:i. OttbIIJ: e3i rpeKIIIe aTbIHa eTe )!(al\bIH 
ApeH:-ApaH:. b¥JI aH:.n:bIH: naTbIHIIIa - apa6IIIa Mapc - Maptt~ aTany
bIH.[(a TaFbI MaFbIHa 6ap. AnrrhIC )!(bIJI.[(bII\ MyIIIeJI ece6itt.n:e AH: Mett 
ApaH: (Mapc) eKeyi 6ip opbIHFa aJibIHFatt. Con ecerr )!(eTi xaT KSKTitt: 
)!(eTi ttOTaJibll\ Mal\aMbIH,[(a Cal\TaJIFatt (A +H:=AH: ttOTaCbI - ApaH: 
ttOTaCbI, 3/2, 11-cypeT). OttbIH: Teri TeMip (xa.n:tt.n:=26). MyIIIen.n:iK 
opbIHbI )!(bIJI 6acb1 - 1-TbIIIII\att (XaMan). Kytt Mett Tyttttitt: Tett;enrett 
TOFbIC attbl ttaypbI3 - MapT attbl. OttbIH; Mapc aHbI OCbIMett 6aH:na
ttbICTbI ottbI Mett:.n:i, 6enrini Matt:.n:aH: aH: arnrntt. )l{att;a )!(bIJI 6acbIH.[(a 
a.n:aMttbIH; 6aI\bITbI aIIIbIJia.[(bI, Matt:.n:attbIHa Mett:.n:i aH: Mepi -TeMip.n:ett 
6acbrna.n:h1. .. On 6i3.n:itt: Am 6au1zazaH A6a~ att;bI3bIHa )!(aJIFaCa.[(bI. 
f peKIIIe aThIHbIH: att;bI3bIHa KenceK, on Tpo~tt )!(aFbIHbIIJ: 6aTbipb1, 
~FHH A3tt~JibII\ TeKTett Kenrett I\OJI6acIIIbI. On TeMip TeKTi T¥patt 
l\aI\rracbIHbIH; I\OpFattIIIbICbI. On opTMbII\ TipeK TeMip l\a3bII\, ~Ftttt 
OJI 6ac III¥FJiattblH; TOI\TaFatt opbIHbI - l\aF6a - TeKIIIe - TeMip - )l{ep 
cattbI. 

Ocbrnap.n:bIH; fopitt ecKe ana Kenirr 6i3 ~n-<I>apa6tt ett;6eritte 
apl\ay 6onrntt III¥FJia TycittiriH Ma!joaii lli¥ZJZa aTa.[(bII\. Ett.n:i con 
TycittiKKe 6aH:nattbICTbI ¥ JibIF aTTbI 3arrap.n:att KeH:6ip KepeKTi 

. . 
MaFJI¥MaT KeJITlpMeKITI3. 
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Apaii - Ma1ui:aii )l(eHiH.neri att;hI3ra TOKTarr OTbipraH 6ip ce6e6i

Mi3 aTettcTep K.¥6hI)l(hIK eTirr, tt.neanttcT .nerr )l(ypreH.nepi con Ape-

51MeH - ApaiiMeH, Mett:)J.i AiiMeH, AH:.nocrreH 6aiiJiaHhICThI. EacKa 

ce36eH aiiTKaH.na on KyHHitt: eKi )l(aFhIH)],aFbI KOC AphIC Ai1.nocTh11-1, 

KaThIHaChIH, ¥KCaCTbIFhIH KepceTeTiH att;hI3 e.ni. MhICaJihI con a1-1,h13.na 

Apeii MeH (ApaiiMeH) lllonrraHHhIH; apachIH)],aFbI .nocThIK-Maxa66aT 

6oJiraH .nereH)J,i aiirn)],hI. Att;hI3)],hIH; Ma3M¥HbIH)],a )l{ep MeH KeKTi1-1, 

6aiinaHbICbl - ¥KCTaCTblFbl C83 6onraH, 51FHH OJI gn-<l>apa6H MbICa

JibIHa .ngn Kene.ni. CoHhIMeH Kamp on T¥paH att;hI3.ll;aphIMeH 6ai1na

HhICThI eKeHi KepiHirr T¥P· Apa6rna ¥KCaCThII\ThI MhICan ......:;,j .nei1)],i. 

An ITnaTOH MhICaJI)J,aphrn conaii arnii)J,hI (Macyn -...;,-9J ). 

8JI-<l>apa6tt)],hIH; ITJiaTOH)],hI Tgtt;iprnin FaJihIM arnyhI )],a coraH 

6aiinaHbICTbI 6oJica KepeK. K,a3ipri ipi Fa.JibIM)J,ap)J,bIH; rriKipi 60HblH

Illa 6aCKhI Hw.naH FaJiaMHhIH; rne6ep K¥PbIJihICThI TYPre KeJiyi ;-:iyen)J,e 

)l(acanraH KaJihIII apKbIJihI 6oJIFaH .nece)J,i. Eac]\bI 6epiK KaJihIIIChI3 

6oc KOKbICTaH e3 6eTiMeH rne6ep K.¥PbIJibIC IllbI]\rraca Kepe1c ¥ JibIF 

aTTbIH; ¥JibIF 3aTThIK MbICaJibl COHaH )],err 6iny KepeK. b¥JI iJiiM bI)J.pb!C 

- ITmparop - HcJiaM apKbIJihI gn-<l>apa6ttre )l(eTirr OTbip. 

Ei3 .ne coJI MhICaJI)J,apra TOKTaJihIJ\. Oehl aiiThIJIFaH)J,apra 6aJ:ina

HhICThI 13-cypeT Matt:.naii Ill¥FJia aTaJI)],bl. 

.6¥JI apa)J,a aiirn KeTeTiH TaFbI 6ip Mgcene 6ap. On C83AiK 

MaHT]\TbIH; )J.iHilliJiep apaChIHa Tapany Typi. 0HbIH; Heri3iH)J,e J\¥paH 

ce3i J:\anaM ryciHiri )l(aThip . .6¥JI MgceJieHi gJI-<l>apa6tt "Fm~b1.1ob11-f 

Ma8blHGCbl" aTTbI Ma]\aJiaCbIH)J,a KeJITipreH. J:\anaM ]\aFH)J,aCb!H 

3eprreyrni, COHbI )l(a]\TayrnhI TOrrTap)J,bI MyTaKaJIJIHM)J,ap aTaFaH. 

Onap.ll;bIH; irniHeH IllhIKKaH ipi FaJihIM.ll;ap Kerr ett;6eK eTKeH, M11pa

crnp KaJI)],bipraH. J:\¥paH.na M¥ChIJIMaH.napra FhIJihIM yJIKeH rraphI3 

eKeHiH OJiap )l(aKChI 6iJireH, ett;6eK eTKeH. CoHhIMeH KaTap TyrrKi 

MaKcaT KttaMeTTiK eMip . .6¥JI )J.YHHe yaKhITrna Hgpce )J,ereH Karnnara 

KeJire1me cocpbIJihIK aFbIMFa )l(OJI arnhIJia)],hI. On 3aMaH)J,a, TafoiraT 

FhIJihIMhI )l(eTiJIMereH Ke3)J,e, MyTaKanntt:M.nap )J,a, cocphrnap ,IJ,a 

yCTeM.niK anraH Ke3.nepi 6ona)],hl. 

ITJiaToH MeH ApttcToTeJih apachrn Ka6h1cn1pyra ThiphICKaHhI ce

KiJI.ni, gn-<l>apa6tt: 6¥JI MgceJie)J,e )J,e FhIJihIM MeH cocphrnhIK apacbIH 

)l(aI\hIH)],aryra )l(OJI arnThI. EipaI< OJI Kici )l(aJiatt; cm.nepre KapcbI 6on

)J,hI. EKi canaHhI Tett;repirr ¥CTaY KepeK. EKeyiH)J,e )J,e enrney KepeK, 

!\Hae KepeK. 
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Co11 rn11acTaH TyFaH, :J11-<t>apa6tt i11iMiMeH 6aH:11aHbICThI 6ip 

M:JCeJieHi ecKe aJiaHhII\. 811-<t>apa611,UeH 6ip FaCbip IIJaMaChl KeH:

iH TyFaH A6yxaMtt,U Fa3aJIM ,UereH aTal\ThI HMaH, COQJhI-FaJibIM 

:JJI-<t>apa611 e1-1,6eKTepiHiH: iwiHeH Kerr M:Jcenere K:apcbr 6orrrnH. 

OttbIH: qnmococpmmhII\ eH;6erine "J(apcblflblK," aTTbI Kirnrr )l{a3bIII 

rnpaTK:aH. CoHbIH: :JcepiHeH M¥CbIJIMaH err.n;epitt.n;e :J11-<t>apa611.n;bIH: 

Kerr e1-1,6eKTepi )l{a6bIJibIII l\aJIFaH. Ei3.n;i1-1, l\OJibIMbI3,UaFbI TypKtt51,Ua 

1987 )l{blJibI Illbll\l\aH "<t>apa611" aTibI KiTarrTbIH: aJIFallil\bI 6eTTe-

13- cypeT. Ma11.Qail1 W¥fI1a 
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piH,ne ocbl MgceJie attTbIJIFaH. CoHaH KeifiH gJI-cDapa611 eH,6eKTepi 
Eypona Tin.nepiH,ne IIIbIFa 6acrnrnHhI aifThIJIFaH. E¥JI apa,na 6i3)].iH, 
K,ocapbIMbI3 coJI 3aMaHJ:i:a Eyporra eniH,ri:e apa6IIIa eKiHIIIi xanmjJaT 
6oJIFaH «Kop,ri:osa)J.a» (I1crramu1). CoH)J.a Tyblrr Tgpfoi:eJieHreH rnJibIM 
I16H-PyIII,ri: (JiaThIHIIIa aifHaJI)J.biprnH eciMi Aseppmc, 1126-1198) 
fa3aJIH eH;6eriH K,aTTbI Cbrnan, gn-<Dapa6H)J.bI )l{aK,Tan "J(apcb12a 

K,GpCbl" aTTbl KiTarr )l{a3bIIT rnpaTK~aH. 
TeriH)J.e Oprn A3H51 MeH J\a3aK,cTaH,ri:a I1MaM fa3aJIH ::icepi 

KYIIITipeK 6onca KepeK. ])i3,ri:ep.uiH: ::rn-<Dapa6H.UbI Kelli TaHy)J.bIK 6ip 
ce6e6i ocb1.ua 6oJiy KepeK )].err oifJiaHMbI3. 

Ocb1 )1{0HiH,ri:e e3iM Ke3iM Kepirr, I<¥JlaFbIM ecTireH 6ip Mbrcan 
Ke11TipeifiH. Ocb1,ri:aH ycTiMi3,ri:eri rncb1p,n:bIH: a11rrbICbIHIIIb1 )l{bIJI,llaphr 
ryrnH )KepiM J\apK,apaJibIFa 6apbm, K,aprraprn c::iJieM 6ep,ri:iM. Con 
Ke3,ri:eri 6enrini I1MaM K,ap11 aK,caK,aJI 6i3,ri:iH: ::iKeJiepiMi3)J.i iKaKCbI 
6iJieTiH a,ri:aM. Ke3i aIIIbIK,, apa6IIIa, K,a3aK,IIIa, opbICIIIa )l{al(cbr ca
yarrbI a,ri:aM. CoJI KiciHiH: yifiH)l,eri KiTanTapbI iIIIiH,ri:e I1MaM 
fa3aJIH)J.bIH: 6ipHeIIIe TOM KiTarrTapbI T¥P· 8JI-cDapa6H,UeH CWH::ipce 
)KOK,. CeifJiecin OTbipFaH.ua OJI Kici ::in-<Dapa6H aTbIH eCTireHiH aih
TbI. 8JI-Fa3aJIH)J.bIH: aTbIH OJI Kici 6a11a Ke3iH.ue ayblJI a.uaM.n.apbIHaH 

. . . . . 
ecnremH ecrne Tyc1p.u1. 

Eip yif.ue Kerr a.uaM.uap )1{11HaJIFaH 6ip M::i)KiJiicTe coJI Ke3JJ,eri 
6aclllbI 3H51JibI a.uaM.uap apachrn,ri:a )KaK,hIH.Ua E¥Xapa Me.upececiH eTe 
Y3.UiK 6iTipreH KyMic6eK Mon.ua Typa11b1 ce3 6oJica KepeK. CoH,lla 
8cKeM6aif .uereH 6ip a,ri:aM: 

OJI KyMic6eKTiH: 6iJiiMi I1MaM-fa3a1111,ri:eH K,anaif eKeH? - JJ,e
reHi. - OJI Ke3.ue MeH, - .ueif.ui I1MaM J\apa - 6a11a e.uiM, f a3am1,llbIK 
KiM eKeHiH 6inMeHTiH e.uiM. 

0Tbrprntt,ri:ap iIIIiH,ri:e I\¥HaH6aif MeIIIiTiHiH. HMaMbI, AJiaw OpJJ.a 
napTH51CbIHbIH, MyllleJiepi 6oJiaTbIH. OJiap TeriH,ri:e Fa3aJIH)J.bI 6iny 
KepeK. 8cKeM6aif C83iHiH: K,aJI)l{bIH: eKeHiH aH;FapTTbl. 

KeHiH.ue OCbIHbI oifJiaFatt,ri:a, A6att)J.bIH: cocphrnap.UbI cbrHaybr 
TyciHiKTi 6oJibIII IIIbIFa)J.bI. A6aif e3iHiH: "AJIJiah .uereH ce3 iKe1-1,in" 
aTTbl 8JICH:iHiH: a51FbIH farnaif 6iTipe,ri:i: 

AK,bZJZ MeH xayac 6apJZblZblH 

EillMeuoyp :>1CypeK, ce3eoyp, 

MpnaKaJZJZUJl4UH MaHmU'l(,Wl 

EeKep 6aa;a e3eoyp. 
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FhIJihlMII .ugnen.ui Mhll\Thl Heri3 6onMaFaH :>Kep.ue 6oc oii:>KoTa 
ce3L(eH rn.uanarrh1 :>KypeK ce3iMi apThlf\. An FhIJihlM 6onrnH :>Kep.ue 
~aupam, za~bl!l, :J1CypeK yrneyi con FhIJihlMFa :>KyriHy KepeK .ueii.ui-ay 
A6ai1: (A6ai1: caHhl coHaH llihIFaL(hl). 

Oehl apa.ua gn-<!>apa6II iniMiHiH: :>KaJIFaChl A6aH:.uaH Kenin 
WhlFaThIHhIH KepeMi3 (apHaynh1 KiTanTaH I<apaH:h13). On caH 13-
cyperre KeJITipinreH. OH.uaFhl yrnKin.uep.uia Chl3hll\Taph1 54 - An
I\aMap (AH:) cype caHaThI. 0HhIH: 6ac}\a :>Kal\Taph1: 1284+ 104=1388, 
6ac yrnKiJI caHhl, xaML(hl caHhI: (52x2=104). )Kai\ ()K=516)+I\h1p 
(I\=609)+Te6e (T=159). )]{IfhIHhl: 516+609+159=1284. YrniHrni 

Ken6ey Chl3hll\=.J4304 -xanmpanap caHhI. Oehl 6ac yrnKinre 

:>KaJIFaCl\aH yrnKin.uep enrneM.uepi eKi Typni: 1 +2+J5 :>K~rne 30+5-

4+ 18 J5. 
Anrnrnl\hlChl H¥X yrnKini, eKiHrniciH naH:rnM6ap yrnKini arnH:

.1.GI3. 0HhIH: ce6e6i COJI cypeT aCThIHL(aFhl a»TiaH, OHhlH; FhIJlhlMlf 
caHL(bll\ MgHrneH WhIFaL(hI. 

I\oprnay irniH;:i:e: 36 ..... 542=2916 
b¥JI caH;:i:ap COHblH: aCTbIHL(aFbl MTiblFJ: caHL(bll\ MgHi: 36 gpin 

caHbl, 2916 - onap;:i:blH: AE)K,ll, caHbI. On a»T, 6¥pbIHL(a aiiTbIJIFaH 
(15-cype, 87 a»T). MaFb1Hacb1: 8JZ6emme, 6i3 caw11. ~aumanaymbl 
:J1Cemi11.i :J1Ca11.e ¥llbl "K,¥PaH.dbz 6epoiK". 

(6)+(134)+(482)+(133)+(90)+(632) 

(Ya JZaKaO amau11.aKa ca6w MUH an-Maca11.u) 
(ya an-}\¥paH aJI-Fa3IIM). 

(6) + (382) + 1051. 
)KMhlHhl: 

6+ 134+482+ 133+90+632++6+(382)+(1051) =2916=542
• 

Oehl TaMarna XMKMaTihl M+'F:>KH3a a»TiblH: gpin caHhl rnea6epniK 
6onyhrn;:i:a AE)K,ll, caHhl An-}\aMap AH: --cypeciHiH: caHaT rnaprnhl
Chma Tea 6onybrn;:i:a rn:>Kan Chip :>KaThlp. 

H¥PFa MeKeH 6onrnH ai1an;:i:aMa acnaH AiIHa-}Kal\-AH 6eTi 
()1{=2916). On 6i3re T¥Pal\ThI, 6ip FaHa 6eTiMeH opttanacl\aH. 
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l(aumaJ1mHGJ1bl J1Cemi1-1i1-f - J1Cemi xam KeKmiJ-{ 6acb1 OCbI FOH. On e3i 
naiiraM6ap ophIH)l,hI. 0HhIH. MeTaJihI KyMic=47; on nai1raM6ap cypeci 
(47-MyxaMMa)l,, 38 aH). (EKi ,ll,ym1e capyapb1 H¥pMyxaMMa.n). OrnH 
FaJiaMHbIH, 6aprrhII\ ChlphIH irniHe aJIFaH ¥JihI Kirnn (I\¥paH) )l(i6epirr
reH. f anaMHhIH, ¥JihIF arraphIHhIH, 6ac MaFJI¥MaThI coH,n:a. On dym1e 
caHhI 382+618=1000=786+214. 214=107x2=)Kayhap, 786 6ac 6arn 
(19 ....... 786). 618 - an-paxMaH+an-pax11M ( eKi ,ll,yH11e ). 

214x6=1284 FaJiaM11 yrnKiJJ caHhI. 1000 - FaHhIH (nyraT) . 
.6¥Jiap,ll,hIH, fopi bl,n:phIC caHhIHa, dJI-<l>apa611 caHbIHa COFaThlHhlH 

Kep,ll,iK. Conap,ll,bIH. eH,n:i l\a3ipri FhIJJhIMI1 Ta6hrcrnpra epHeKTeCTiriH 
KepeMi3. Mhrcanhr: 

ln F =K +H= 1,91055= 1,38049+0,53006 

F=dn-<Dapa611 caHhI, K=EonhUMaH T¥})al\TbICbI, H - WettHOH 
caHbI. 

.6¥Jiap :mTpomrn, HH<}lopMau,mr Heri3,n:epi. 
0HaH IIlhIFa)l,hl ¥nhI Kirnn caHhI: 1910=382x5. 
5-newe1-1e, 6ec meK, 6ec 6ei"me, 6ec napbl3, 6ec Ha.JHa3.... oec 

cayca~ ... 
8n-<Dapa611 caHbIHa opanatthII\: 

F = Z = 26 = 6 758 = 260000 
A-2Z 55,847-52,0 ' 3847 

M¥tt.n:aFbI 3847 )l{OFaphl,l:Xa IIlhil\ThI (86-cype, l 1-12 a51TTap) 
attHaJIFaH acnaH,n:a, )l{aphrnraH )l(epre cepT ( 10-cypeT). OH.na 3aT= j lw 

aTaJIFaH. On dn-<Dapa6tt,n:e 6ap (6onMhIC TeK). On 3aT caHbI eKi ece 
6ona,n:hl: 1101x2=2202. OraH l\OCaMhI3 )Kayhap caHbIH: 2202+ 
+214=2416=302x8=151x16=302(2+6). 8pKew cype, epKew 
Marn¥MaT. 

0FaH l\OCaMhI3 nerneHe KiTan caHhIH -

2416+1910=4326=618x7. 

]\attnlIIaHFhIW )l{CTi AnnahThIH, )l{aphrnl\aFaHhI. .. 
HeMece MbIHa Typ,n:e 6epei1iK: 

2202+6l8=2820=47x60=94x30 
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3a.M-3a.M, Ombzpapda ombl3 6an. 
EKi TaMarna 6¥pbIIIlThI can1>1cT1>1paM1>13: 

36 - = cos47°47' 
36 

.J1830 = cos37°37' 
54 

Ai1oipMaChI: 47(1°1')-37(1°1 ')= 1°l '(47-37)=90xl 0 1 '=610'= 
1830 

3 

EKiHrni :tKafhIHaH: 4914=4304+610. 
4914 - rrepirnTenep caHhI HeMece Aii MeH KyH caH1>1: 9lx54= 

=4914. 
1830 - MYWen :tKhrn caHhI (anrr1>1c :tKhin)l,hIK, .n~yip 6oi11>rnrna). 

Oc1>1 FanaMH ai1Han1>1c 3att:hIH 1<,anai1 TyciHyre 6ona.n1>1? 

:>K¥n.noI3)l,hIK, caH.nap 54 ± 36 = {
90 

apac1>m.naF1>1 6¥p1>1rn 
18 

36 
= 3_ = Sin41°48' = cos48°12' OChIHhI K,051MbI3, 6ona)l,hI: 

54 3 

dS = _!_ Sin41°48' = _!_ · 3_ = ! 
dt 2 2 3 3 

b¥fl 3JIJIHIIC CbI3bIFbI 6oi1hrnrna HeKepnepiHitt: KyH.ni aH:Harry 
)KOJibIHhlH: ca.naK. epHen. 

S - :tKa3hIK, :tKaK, C>K=S), t- yaK,bIT, r, v, epic, rnam1rntt:)l.hIK, 
enrneM.nepi. Onap)l,bI 6i3 FaJiaMH yrnKin MyrnenepiMeH CaJibICTbip)l.bIK,. 
0HbIMeH 6ai1naHbICTbI TeKrneHitt: opTaJibIK, 6¥pbIIIlblH IIlbIFapyrn 60-
rra)l,bI: 

I . 
- = Sznl 9°28'; 109°28' = 90° + 19°28' 51FHH: 
3 

2 1 
1 s· 90° + - = = zn 

3 3 

TeriH.ne rnnaMHbIH: TapTbIJlbIC 1<,yaT 3att:bI ocbI rnrraMH yrnKin 
3att:hma 6aH:naHbICTbI 6orry KepeK. Oehl T¥PFhI)l,aH arrhm 1<,aparnH.na 
rnrraMH ywKirrre )KeTTiK. Kerreci 14-cyperri ochI MaFbIHaJJ:a oH:rran 
l(apanbII\. 

62 



14-cypeT. A~blp 3aMaH naHraM6apb1 

OtthI 6i3 aK,bip3aMaH nai1rnM6apbI arn,11,hIK,. On cai-1 92-
MyxaMMa,11,=I\aF6a )l{;rne al(bipFhI 3aT I1paH. I:>i3 I(a3ip con aKbrpn1 

3aMaHFa, al(blpFbl 3aTTbII-I I(yaThIH natt.IJ,aJJaHy 3aMaHbIHa, aTOM_'JbIK 

33MaHFa, 51,11,pOJJbII(, 51FHH 83eK )l{apy 3aMaHbIHa )l{eTTIK. 

FanaMHhII-I TapTblJlhIC I<:yaT Cbiph!, ~m-<l>apa611 - Kennep 3muJ.apb1 

con yw apbIC rnnaM11 ywKin I(aF11.IJ,aChIHaH WhIFa,11,br. 0HhI Ob111ai1 
anyrn 6ona.IJ,hI: 

1) ToThII\ThI OTThII\ (T) - rn6e -Ax:apbIC, 

2) I1MeK I\hipaT (I\) - I\hip - EeKapbIC 

3) WeH,6ep )l{a3hII\ ()K) - )){al( - )KaHaphIC 
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OtthIH: caHhIH Kep;::i:iK: T=50, I\=90, )!(=50. 
)l(HhIHhI KgMirr 6ac 6arn: 50+90+50=190=19xl0=38x5. 

Onap 38 - .:::..(.S - cypeci=90 

50 
- . 100 

- '-' - cypec1::::::-
190 

{
88=62+26 

50±38 = 
12-MyWeJZ 

TgH,ipittiH, rnMarna XHKMaThIH ecKe any yrniH, oH:;::i:a cal\TaY ymitt, 

MorrattThITI 6irry yrniH OChIH.LI.aH: TycittiKTi, 6enrini, KepHeKi TYpre 
KenTip;::i:iK. A6aH:.LI.hIH, ;::i:attarrhII\ ce3iH ecKe TaFhI 6ip arraH:hII\: 

8.Mip :JICOJZbl map co~nal}, uill2e1-1 :JICGI}. 

Hillmin eKi 6acblH ¥Cmaza1-1 xal}. 

HMeK JICOJZoa mum-ta!}, mezicmiK :JICOI}, 

J(yJZan Kemne, mypa Ulbll}, Ke3i1-fe 6a~. 

I>ereTci3, TOCI\ayhrnChl3, gMip )KOI\. On ChIH )KOJihI, ra;::i:arraT ene

ri. TgH,ipiM a;::i:aM cattaChIH IIlhIH,.LI.ay yrniH, IIlhIHhII\Thipy yrniH, 6eKi
TY yrniH, ;::i:aMhITY yrniH, ryn.LI.eH.LI.ipin )KaphIJII\ay yrniH eMip 6epreH. 
Typa )!{OJI 6oH:hrn.LI.a gp Ke3;::i:e 6ereT 6onMaI\. 83iHiH, HMeK )KOJihIMeH 

rypa )KypMece acnaH IIlhipaI\TaphI ;::i:a, ~.LI.hI3.LI.ap ;::i:a T¥pa arrMaH:
.LI.hI, aThrna;::i:h1, ara;::i:hl. A;::i:aM eMipi ;::i:e, ;::i:itt ;::i:e con )!{OJI.LI.a. AI\MOJI.LI.a 
aI<;hIHHhIH, 6ip ayhl3 eneH,i ecKe Tyce;::i:i: 

EiJZymi eM Mel-l oe 6ipm ce3 mOJZ2aybll-l. 

/frmnal-ll-lbll-f UlaJlGCbll-la :JICOI} !}OU oaybll-f. 

Ei3 my2i!l nau2GM6ap!lap eceKme.nzeH, 

Tycbrnoa ap Mycal-lbll-f 6ip <PepzaybZH. 

YmKill TyparrhI a5ITTap 6ap, xa;::i:McTap 6ap, FhJJihIMH Ta6hICTap 
6ap eKeHi MgJiiM. On )KeHitt;::i:e attThIJI.LI.hI ;::i:a, )Ka3bIJI.LI.hI na. Conap.LI.hI 
TaFhI l\hICI\arna ecKe arra KeTemK. 

J\¥p6aH aH:ThI Ke3iH.LJ.e rnarryra Marr rn6a arrMaraH xa)KbJJiap yw 
KyH opa3a ¥CTaChIH. OttaH KeH:iH )KeTi Kytt. CotthIMeH TOJihII\ 10 
KYH 6ona.LJ.hI .n:ereH aHT 6errrini (2-cype, 196 a5IT). EKi enrnire cett6e
reH )Kep;::i:e onap.LI.hI I\yaTTaH.LI.hIPY yrniH yrniHrniciH )Ki6ep;::i:iK ;::i:ereH. 
3HKpH5Ira yrn Kytt ceH:neMey 6emi 6onraH (3-cype, 41 a5IT). Ap.LI.aJ\ThI 
F¥JiaMa FarrhIM bl;::i:phIC nai1:raM6ap.LI.hifi 6ip HhICTihI aThI YwKill (Mac-
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11ac) 6011rnH. OH.LI.a 3op Cbip )KaThrp. Ei3.Ll.il-l rrai1FaM6apnaphIMbl3.!lbIH, 

yw /vteiuim apachIHbIH, caHxaTbIH.Ll,a TaMama Cbip 6ap n:ereH xaµJlCbI 

6eJirini (0.11 Memirrep: Mewme, MeKKe, ~hIC l\a.nanapbm.IJ:a). 

JKemi ~aumapydbi rrai1FaM6aprn 6epinreHi attThIJI,'lhl. )KaKCbI 

KenTipreHnepre Off ece coHnaH: Kai1TapbIJia.Ll,hI nereH aHT fop ( 6-
cype, 100 a.:n). 

Oehl yw caHHhIH, 6ip TaMama MhICaJihlH acrraH ;:weMiHeH rn6a

MbI3 :>IGJHe cOHhIH: blnphIC YlllKiniMeH 6attJ1aHLICThI eKeHiH KepeMi3. 

Oehl attThIJIFaH.Ll,ap.D,hI TOJibll\Tblpbm KepHeKi Typne TyciHy ywiH, 

6ipiMeH 6ipi 6aibaHhICTbI cyperrep KCJITipeMi3 ( 14+ 15+ 16+ l 7 ). 

Eip.IJ,eH 6acrnrr TOI\CaH eKire neH:iH l\aTap cattaTTaFbI cattll,ap 1K11-

92{i +92) 
hIHbI 6ona;::i:h1: ----- = 4278 . 

2 

OcbI caHJJ:bI 6ac 6ara caHhIHa eceJieceK 6ona,n;h1: 4278.\ 19= 
=81282. 

OchI caH.Ll,hI Mh!Ha Typ.[(e :>Ka1yra 6ona.Ll,bI: 678xl l 9+600=8068-

2+600=81282. 

M¥tt;::i:aFbI caHnap 6enrini: 678 - A6ai1 catthI, 119 - hatt)J,ac ( apa 

!\nae caHbI), 600-meH;6ep caHbI. 5¥JI catt,QbI opTaJibII\TbI aJIThI ¥5lJibi 

ynrire Tycip,D,iK. On attTbIJIFaH 6eJiri.TJi ~nic. E¥JI caH.Ll.hI yw apbtc 
yuJKiJI)J.iI~ caHhIMeH Ca.JibICTbipyrn 60Jia).lbl. 0Hna :>lq(6aHJihI.K eKiH i 
I\occa 6oJIFaHb1. On J1c¥6mi - ezi3-6uKew 6eil:Heci e):.li FOH. OJiail 
6onFaH,1],a COFaH 6ai1JiaHhICThl opTa.TJhII\h":a 19-cypeHil{ )KJ1hIH Calfofli 

anyra ,21,a 6ona,1],hl, HFHH 6bi.naH: )Ka3aMhl3: 678x 1l9+602=81284=8-

0000+ 1284. 0CbIMeH 6aH:naHbJCTbI TaJiaH ecerrTep lllblFa,1],bI. 0Hhl 

OI\YIULI e31 awapap. 

I\'1bICaJibI, aHTbIJIFaH [92] caHLJHa TCMip (xa;:um) caHhIH KOCCaK 

xan11cpaJ1ap caHhI lllhIFa)lhI: 4278+26==4304. CornH 6aH:naHbICTbl 

Mhnrn caiui_ap)lhI I\apaH,bI3: 92x2+52=236; 49 l 4=4278+53x l 2. 
M¥H,LJ,a 4914=9lx54 - Kytt rv:rn Ai1 cattbI, rrepiwTeJTep caHbI. 53 -
A11-Hy)Kwv1 (:>K¥JT!.J.hl3) cypeci, AxrviaJJ. caHbl. E¥Jiap)J,aH bl)lpb!CTbill. 

6eT T3Cbl 3)l.Hp)'d lliblFaL(: 9 J +54+53+53=251. 

l 5-cyperri I\¥pbTWTap - l<~brp+¥wrnp )J,e.Ll,iK. OH.uaFLI oiib1-
Mhn Kasal\ TiJTiHLI.e l\bipJJhI, ynJKip, ym KblpJibI )lereH 3arrap Tan!ll 11 

Tac M~)J,CHHCTlHC KeJII'CH)lC KpHCTaJI)lap ManrnaChIHIJ:a ncn fli
J1eMi3. )Korapb!,Ua 6aC!\bI 6ec TeK )KElHiH;::i:eri, onap;:rbrn 6ei1He

JJepi 1KeHiH)leri ai1TLIJirnH.aapµ:b1 ( 6-cypeT) ocb1 apaµ,a :::ipi Kapafi 
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'·.:nTaCTbip!v:al\11hf3. 

Ken K,bipJIH 1<p11cTa.i1.n:bII\ 6ei1ttenep.n:ia :>I<a.JinbI caHbI 230 eKcHi 
<:rtfh!JIJJ:hl. EHµi COJiaiJ;'l.hH-J: Tonraprn 6eJJittyiH, onap;:i:hlH emneM;:i:epiH 

:':.'.'.TCi e KeJnip,Ll!K. 

Ka3ipri fblI1hlMJJ.a 6apnbIK KpHCTaJI)J,bII\ 3aTTap )KCTi Typni ipi 

··o•-ir<.a 60r1iHeni. 0HbIH rpeKwe aTbI cuN201-1w1. (6ip,il,ett 6¥pbIWTbI) 

;-:.; vPteJ1cp arnJiaJ..lbL Onap/lbll-l ;;ipI<.ai1c::,1cb1 6ipHernc 6di.He.ll,e 60J1a;J.bI. 

~)Ji 6d·h1eJ1epniH e:i.uepiH.il,e 6ipuewe Typ.Tiep 6ap. KeCTe;:i,c coJiapL(bI 
i:ep:;e·1TiK. OJiap;~lbill 6ipiHcH 6ipiHifl aHblpbIIIY 6e~·1ri11cpi osiap;i_bIH 
yw fl01·Hr1·ofbI (''{foIHh1=a; ;wn,n,e1-1eH,=s, fo1iri-=c) e11weM)JepiHne 
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)K;:rne conap)J.bIH, apac1>m,n:ar11 (K:apc11 6errepiH,n:eri) 6¥pbIIilTapJ~a 
(a, ~, y). OcbI aJITbI emney ywKin emney 6oJibll1 rn6LIJia,llh1. Q,-, 

omneMJJ.epAiH. TeH. )JG~He TeH. e:rv1ec 6cJ1rinepi l\,OHhIJiraH. 

1.El{ aJIFallil\bI Vlli KHCbII\ (KHFaW) TOIITa aihhrnn!H OJ1WeM,7:lCp11ir-.1• 

6ipeyi TCH. eMec. Onap eKi rnm1 Typni (rpeKrne mpuK.!IUH). 

2.0HaH KdhHri TOIITa OH)J.aH Tertz:(iK 6ipey f3HU, OH,lla yrn 6c!1-
He, 13 TYP 6ap (JWOHGKUH ). 

3.0HaH 1<eH.inri.n:e eKi Tett..n:iK 6ap, ym 6ci1He 59 TYP (rpc1m1c· 

poM6aJTbz~). 

4.0nan KdiiHri TepT KYJI;W Tett..n:iK yme:y . .Gdin1;; 7, TYP 25 (rpcK

rne mcmpuzo1i). 

5.YrnKi.rr TOIITa TeJ{J(iK eKey; EdiI-ie 5, TYP 68 (rpeKrne mpu.·on). 

6.AIITbI I\bipm.r,n:a Tett.JJ.iK e1<ey (Kocr,nvtma 6ipey Tan.1 6ap); 6c!'1-
He 7, TYP 27 (rpeKrne zeKcmop). 

7.Te1m1e.n:e Tett.,IliK TepTey (2+2=--=4), 6eiitte caH11 5, Typi 36 
(rpeKwc Ky6). )K111rnr,i: 6cune 32,. TYP 230. l\11p TeK.uiri 5, 6¥pbnu 

TeJ{)J.iri 9. Tt-~H.)J.iK )KJfbIHbI 5-t-9= 14, }\OCblMWa MCH 14+ 1=15 (waptlib! 

1-¥P£il\"fhICbl H--5+9~=15; i5+17=32 Ha!Vla3 caHbI). 011ap1laH illbffdllb! 

Mhrna caH,7:lap: 15+ 17=32; 230+ 32=262; 262x3=786 ( 6ac 6aTa). 2( 1-
59+ 15) =348 -- UI¥rna catt11 - Myxapax. 

MµIJJ.a 6ip TaMama Hdpce ta:>Kai:fbm maprnb1.LJ.arb1 dpi!11cc 
MeH Oiiap)lhlll cai-ui;apbIH KpHCTannapJJ:bIH: )KHhlH.ilbll( caH,napb: \lC!--l 

caTihICTb1py. K,apa~lbl3: oprn,:m )l(ypeKTC 5, l\blp;:Ibll-J. '!"CI-lD.iK caHhI .J.a :'. 

6errrici (C!>=h=5). illapmbIHhlll Ma1-i,.ua~ibIH)Ja 1=T=9. Kpncrn.fl.D,ap.::i bi It 

TCH. 6¥PhIIIITap CaI-lbl 9. EKcyiH l\OCK.aHJla OT caHbl 5+9=<lH .h = l ~. 
1{¥paH,.':la 20-cype aTbI .1:.+ 0 =--= .b:i.. 0Hbt nafiraMOaI-JJJ.bTH 6ip aThI ::tcT1 

Tycin.LI,ipe.n:! fpiarvrnnap. Arr con cypcHiH eH; 6acThI Iv[_\'DKH3aCbI M-'J'.UI 
nattrnM6apra rnpimeH OT eµi rni-f. 5IrnH 5+9=14 OT caHhI (6-cypc-r). 

Ounan v,apacati,bl3 T~Hi.ipiM 6apnbII\ rn.rraM c11pi,rn raiKattbl!l u1~~p

m11 apl\blilbI, K,+paH aHrap:,1 apKLIIIbr muapaT cTin Ko~lrn<--1. Ku3rc 
Kepi1-ffeH 6cnriJli, em11e1-IreH 3anap J~a Kepccrin KOi-i:n:rn rn1Kaf1b111. 

Onap dI\enirr yw apb1c caH (3) apl\bIJlbl 6ac 6arnra 1'\rl6b1CTh1prn11 3(-
230+32) =786. 01-mH WLffaµ:r,1: J 5x3+ 19=45+ 19=64. Hl:M(.'1.~c: 64.\4= 
=256'=( 45+ 19)4= 180+ 76=256. 180-Typa )KOJI faJlai\rn mcJ-{6cp. /() 
- aJ(aM (76-cype HHcaH), 256 - H¥P caHbl. 

Ta.rrn11T11 M_'f'.Cl:>UJl\IaHFa H¥P )l{ayap. 
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TJH.ipi :tKapaTI\aH ¥J!bI 6aK:bIT OTbIH ewKiM ceH.uipe aJIMaii;:i:hI. 

Oehl a~'iTbIJIFaHHbit( MhICaJibIH 6i3;J.i!-l 4 l-l\¥MaJial\ canaTbIH 6anrep

Jiep TiniH,Qe l\amri1 ai1rnnb1? CoHbI 6ip oiiirncTbipbm K:apaJibII\. 

On TJ)Kipri6e 6ottbII-IUJa 6acl(bI )KOJI)],a yw opbIH)],a K,¥MaJial\ 

caHbI 9 HeMece 5 6oJiy KepeK. 8i-ITKeui 41 J<.¥Ma.ria1<; ywKe 6eJiiHe.ni 

.ae, OHLll{ JPK<1HCblCL!l-IaH 4 ("repTTeH) WbIFapb!Jla):{bl: 0HhII-I. epHeri: 

41-4 n=a+B+c; n=9 6oJica, 41-4x9=41+36=5; 11=8 6onca, 41-4x 

x84 l-32=9. £acK;awa 6oJIMatt)],bI. MaH..LJ,att TOFhI3 =9 .LJ,ereH)l,e yw 

OpbIH.Ua yw Tt:I{ TOfbl3 6011y KepeK: 32=9. 0Hbl K¥MaJiaK;WbIJiap 30p 

6aKbIT: «awnac ;min» ,nen TOI<TaTa;:I:hI. 0HaH ;Jpi I\apai1 )l(ypeKTeri 

-- opTa.uarhI Tai\ cau 6ony KepeK ( 5=4+ 1=2+3 ). 

EKimui I\aTap,fJ.aFbl )KOJlJ],a yw ophIHJJ.a ceri3, HeMece OH eKi 

6011y KepeK. OpTa.na Tai\ 6os1rnH OHbII{ eKi 6y?iipiH,IJ,e 6ip Tai\, 6ipi 

)K¥fl 60J1Y KepeK: Mb!C3Jlbl, 3+5=8=3+2+3. OH jl\al( 6yi1ip 6epiK :IK¥fI 
(2) 6oJica coJI )K3K,Ta TaFhI ym ... Ywittwi )KOJJ TaFbI con ceKirr.ui on 

6ocarn 6epiK ~n 6oJica ( 4 ), I\¥-HbICI\aH JK~rne co11 6onara TaI< 6orry 

KepeK: 4+ 1+3=8=4+ 3+ I. CoHLIMeH )KaJiflbI Tal\ opr,rn caHbI 7=3+ 2+ 

+2. Iv1¥Hbrn: aThI }l(epre TycKeH )KeTi JJiiIJ ()KeTi K,apal\IIIbI 11wapa

Tb1). CoHbIMeH 6ac11 yw (3) amnac ;min, apTbI 7 ~min. CottbIMeH 

JyeJii yw, K6fo1 :IKeTi, 6oJia)l,bl 3+ 7== 10 KaMaJiaT OH )1(3j\CblJILII\ CaH -

6ara caHbI, 5!f'Hl1 eKi l\OJIJJ.bI )Ka.HraH OH caycal( ( 17-cyperri I\apaH,bI3). 

On cyperre 6arn C:.lHbI MeH 6aprrbII< raJiaMH caHHhII~ ra)Kattbm 

I\a6hicyb1H KepcMi3. CornH 6ai111aH11cT11 yw AphIC ywKirriH K:apan 

eT~Mi3 (16-cypeT). 

M¥HJJ.a Jym1e ywKiJii 100+786+450=1236=618x2. 6¥pbUUhI: 

I 04°44'+49°28'+25''48'=180°. 153xl2=1836. HoI<arrap yruKirri: 

)K+J\+ T=516+609+ 159=1284, 6+pb!WTapb1: l 18"52'+47°56'+ 

+13°12'=180". EKi rnMawa ywKi11,IJ,cp;:dH Ka6h1cl(aH 6eH:tteciH yrn 

ApbIC ywKis1 arn,LJ.bIK. E¥Jiap.ua1-1 Kon TaMawa MaFJI¥Marrap WhIFa.UhI. 

r1s20 = 360x 7 
MbICaJihI 1284±1236 = ~ (284+220)5=2520=56x6 

l48=12x4 

l(a~f-ranaMa )JCCTi, XM ( =40-46-cype11ep ). Am bl Anaw AcnaH IIJaThip 

(56-cype), An-hapMc=336 - (14Yv) bl.n;pbIC :nqm,n:bI3 caHbI (eKiHwi 

acnaH). OttbIH. eKiHwi cciMi F:r:rnpa.u=Ai1K.bJ3=284=7lx4= (I\ocaH: 

caHbI 11 x20- nai1rnM6ap caHbI). 16-cyperre )K Jprri T¥praH HOKaTTbl 

aJiatthIJ<:. On MbJHJlbI 6ene.ai: 640+ 360=1000. O.uaH WbIFa)lhl 487+ 
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16-cypeT. Yw apb1c ywKin 

/:I. $!.f-t M:5o.: 
-. r_~.,-.zo~3tfl);t."/ 

t v .s ).?ff_ -

(£,gy .-2.t!J) >:. ;f3 
'·' 3 !( -;<. = 3 3•~ ~t!.-·. 

. A=55847 

I 
i 

+360=55847-52000(TeMlp-Xa)l,H)l,CaH)J,apbI: zFeA' 
. 2.: = 26 x 2 = 52000 

HoKaTTap ywKiniHiH: caa.uapbI JKayhap caHbI eKeHi aHTbIJI.LlbI 2 14-
x6= l 07x 12= 1284. n¥Jiap)l,bIH 6:¥phIWTapbrn.ua Ken MarnyMaTrap 
)f{aTbrp. Mbrcan KeJITipeMi3: l !8°52'+25°48',=144°40'. OcbIFaH Kbrp 
Map)f{aH c~yJ1e ai1:b1py 6¥pbllllbIH K:OCaMbI3: 144°40'+6°4'=150°44 ·=-
104044 '+460. Yrn TaMarna nai-irnM6ap 6¥pLIIUbI apK:bJJibJ K:a6bIC<~,lbl: 
46x60=2760=92x30. 30-0Tpap.i:i:a OTbI3 6an (30x 12=360) 

Taru1 6ip MhICaJ1: 90"-38''1O'x2=90°-76°20'=13''40'. 011:rn 

( 26°52' 
Whlfa.LlhI: 13°40'±13°12' = \ 

0028
, , onaH IJibIFall,hI: 
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145°44, -104°44 '=41°. KbipbII<TblH. 6ipi I\hI,Ll,hip 6¥pbl!llhl. 011 
)i(e6paH:n (246) 6¥pbIIIIbI: 4 lx60'=2460. AJJ-1\aMap (AH:) 6¥PbillibI 
6hIJraH: illhIFa.IJ,bI: 47c56'+6"4 '=54°. 

TarbI 6ip Mb1ca11: 
58°46'+4 7"56'+11°1S'=ll8°=90°+28° .... 
58°46' -1i 0 46'=4 7° - KyMic 6¥phIIII, rraiiraM6ap 6yphIUihI. 

JUbff(lJlb!: {
88=62+26 

47° ±41 = 
6 

T¥paH I\aI\ITaCbl. 

678 =11°18' (A6atf 6¥:PhTillbI). 0HaH IllbIFa,Ll,bI: 11°46'=706'. 
60 

706 (0 . (5L15 M A h) -- + 454 = 807 Tpap) . - yxaMMa,r:i: pacyn mm . 
2 

CoHbIMeH: Typa+Kapa+ JKoJibma=:>Kayhap 6mrnp KOJihIH:.n;a. 
T+K+>K=214x6 (AnTF.I A.11am). )Kal\CbinbIRJ\a OH ece CbIHJibII\ 60-
nap TJH;ipiHeH. 17-cypeT )Ka1\CbIJibII\ )f(eTKi3rettrc coH.uaH: OH ece 
CbIHJihII< 6ap ,rrereH aHTTaH 6acnm,n:hl (6-cypc, 160 a5rT). 

)KorapbI1W ai:inrnrnH ra)J{atthm CbiprrM opHeKKe KeneMi3. Ott.n:a 
gye.11i ym, Kei1iH 11<eTi 6ona11h1 TOJihIK caH OH ,nereH aHT 6on,r:i:hI roH: 

(2-cype, 196 a5n). 
17-~yperre COHbIH: epHeri . E¥J! cypeTTe Bae 6aTa 12 MYIIIenre 

6eniHrCH. On Mymemiep peTi KiIIIKeHe mett,6epnep imiHe )Ka3bIJIFaH. 
On MyIIIem:i:epre c::ittKcc ail aITapbI apa6ma H¥Cl\aChI 6oi11>rnIIIa con 
caH.aap.llbIH; CbipTbII-Ia )Ka3bIJ1FaH. MyIIIen arnyJJapH, aH: arnynaphI 

)K;::;He on ai1nap11brn: caHJihIK, Mgmr,epi cypeT acTbIHJJ:af'bI KecTe,r:i:e 
6epinreH. Y nKeH meH6epairi: iuJKi "JJ<arhrnlJ,a, MyUien.nep 'f¥Chm,r:i:a 
)Ka3hL'lr3!-f caHDap )KeTi X<lT K8KTiH CaBarrapbI. 0.11ap.LJ.bIH. aTraphIH 
I\Qjlil,bif{ caycm-<:Tapr,1 6otthIRUJa K6pCeTTiK: 1-Ai1-Of{ 6i.rreK, 2-AHI\hl3 
- 6ac 6apMaI<:, 3 - UlonnaH C¥l\I<OJI, 4-KyH - con 6ineK, 5-ApaH: -
opran !\OJI, 6-Tlionaii - Anr<OK caycaK, 7-CaH)f(ap - mhrnamaK. 

T¥paH KaKnacLIHbII{ OH, 6ocaracLIH~(a 6ac 6apMal\Ta yuJKiJl 
rvryrneJ1 - :5apc, aiir,1 )Kay3a-Eri3 ( ·~.J.J.~ =l 7). Ocu yIIITeH 6acrnn 
)!(eTire ChI3aMhr:l, OHaH OHfll. KOC3Mbl3 5Innr 3+7= 10 ymKi.fli 6oJI)J,bl. 
CoHhIMeH on ymKiJI;1iH a5ITTapbI :iiGme onap,Uh!H cafI,r:i:aphl: 3 - )f(ay-
3a (17); 7-Min:rn (108), 10-)J(a.a11 (17). Onap,rr,aH IllbIFaLJ,hI: (3)x(7) 
=17x 108= 1836 ... npornH caHbI, (3)x(l 0) = l 7x J 7= I T=289 -- an-pa-
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XHM canbI. 0HaH IIIbIFa,Ubr: 289+(1 l) =289+41J=<;·29 - an-paxva . ·,,r ' . 

11a,IJ,hI: 329+289=618. CbI3blJltaH ymKiJJJJ,it' 6¥Pf,1111Tapb!H Koca ·· .. 'T 

45°+60°+ 75°=---= 180°= 15(3+4+5)= I 5x l 2= l 80°. :>KaK.wa imiH.TJ·~r; ·>c: :
JJ,ap,IJ,aH TiK 6:¥-pblllT yuJKiJI WhIFa)J,bJ: J2+42=-=5 2=25 -- 6-'f.il :v11 i ;._,; . 

6¥pbllllhl, hlzi:pt.1c 6+pbIUihl. ConbIMeH 6¥Jt 6:'fpn1mTbIH :1Ka3b!:;: ·.1 

MeH rneK6epniK 6ypi 6aiiii:aHhTCTbJ WbII\ThI. CottbIMCH K.c..rn·: '" 
KYH,UlK )l(aK,cbrn&II\ a5eTTbIK acnaHJJ,bIK. nmapaTbI ;:i:a n~rn rnLH\'!'bJ. •.\ · ;· ·: 

AmrnhThn-i: )l(apbilrn:ayhI llihIK.ThI eKi ;wmfe.rre. eKi KOrrna: An-p;i;; ·; -

a+Arr+pax11M=329+289=618. Ey11 TaMarna M¥DKH38Hh!H °/K<Lr::-(~· · 

attThIJIFaH ai1rrapllhIH; )J{aJJ.rrhI caHbJHaH lllbIFa;:i:r:,r. On Mhrnay: • ~; ·· ·.: : 

+ 1117=2445. 

.,, 
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Oehl caHrn HOTaJlbIK caH}lbI, Kh11Fc ( 19-cype) caHhIH, )l(eTi 
xaTTblK caH}lbl (13xl5=195) K.OCaMbl3 (11-cyperreH). bO.Tia.Ll;bI: 24-
45+ 195=2640=24x 110=24(57+53) ;:in-<Dapa6Hll.bIH: 6ac HOTa; AH 
Horn caHbI OH ece. Oiinarr Kapal-lbl3! On e'.3i )l(ayhapra 6ai111aHbICTbI 
roi1: 195+19=214. E;:ipi 6ipiHe 6ipi )KaJirac: 1284=214x6. 

56-cypeHil-l )1(¥Jl}lbl3.llbl acnaH Iq'.pbIJiblChI .MeH aHT eTKCH 30p aH

Tapbl 75-76, 8-cyperre 6epinreH. Onap}lhII-l caH}lhIK. M;JHi - 2605. 
0Cbl eKi caH}lbl l\a6bICTblpbm KapallbIK,: 

2605x3+2445=78 l 5+2445= I 0260= 19x540=== 190x54=65x108. 

19 - :Oac 6arn, 190 - raJTaMH 6ec TeK, 54 - An-1\aMap (AM:). 108 
- xal\ caHbI, MH3aH -- Tapa1b1 caHhl. 

f MaMHbII-l Fa)KaHblll CblpbIHaH xa6ap 6epin 6hrr,epni OCbIFaH 
)KeTKi3in OTbipraH Pa66b1Ma wy1<ipni1< eTeMi3. KeMliiiJiiriH e1iH; Ke
mip Annah. McnaMra A;mah l\yaT 6ep. AMmr! 

KophIThIH}lbI)la lf6pah u.•t Bu6pam&1. 

Arnynap}lhII-l -3aTTapLJ.bll-l ;:ipinTepLJ.iH; caH.llbll\ M;JHiH 6enriney}liH. 
epTe}leH KeJie )l(aTl\aH Xa11hll\3pa11bll\ Ta6HFH epe)l(eCiH ecKe Ma Ke
fCJii K: Acna11 afle.Mi, ute1-f6ep-Ho~am-11efl, opblli. EipniK ;::aH AM:. AH: 
FMaM 6acb1, FhIJihIM 6acr:,r. E1<i11iK caH Ke3 - l\OJH\ap. YurriK - OT
)Kep; rnprriK - M¥xttT. EecTiK - fiec ce3iM, 6ec caycm: -- AnaK:aH 
(AnawaxaH) ( 11-15-18-cyperrepni K:apa). AnTbIJibII\ - MaychIM, 
11.~yip (MaIII). )l(eTiniK - Tay, )Korn, KeK He )l(ep aCThI (18-cy
perri l\apa). Ceri3iHwi -TepeK, T¥P31\, Kym, ;:icKep, nin. OchIMeH 
a5rKTM.llbI. ToFbl3 TOpl\a (0-8). 

lfliPAhllM XAHH<l>A 

I16pah11M rrai1rnM6apra: «8p1rne ceHi a.uaM;i:i:arrn 6acwh1 
l\bIJiaMhIH» - )leren I\¥patt a5IT 6ap (2-cype, 124 a5I-:-). On Kici 
I1cMaFhIJI eKeyi J\ar6aHbI CMll.hL On e1 ¥PITaroIHaH enni )l(i6epy
ni Tineni. Tineri K:a6brn 6on}lhl. M¥xaMMa)l naiiraM6ap KCJI}li (129 
a5IT). 116pahHM H;JCiniHeH lllbll\l\aH. 

51.rntt blcK:al\ nai1raM6ap.IJ,aH Kene )l(aTI\aH ¥Prn1nap11.brr{ 
)KOJibIH)l.aFhI 51.hy;.urnap MCH xpttcTttaH,JJ.ap M¥XaMMaJ:TbI TaHbI-
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MaJlbI, I\¥paHra TOI\TaMaJlbI. M¥XaMMa,a; pacy.TJ Amrnh onaprn 

«JiI6pah11MHhIH. T¥rr-Typa JKO.JihIHJiaMhI3, 011 oprnK K:OCYlllhIJJapmrn 

eMec eJii» .nereH (135 a5IT). On Tycipinrett I\¥patt "lKOJihIHJia 6oJiaThI

HhIH attTI'hI. 

EepTiH Kene, Me.z:urnere KenreH cott: }\11611a e3repin Me1mcrc 

- J\ar6ara K,aparr HaMa3 OI\Y 6oJI}l.bI. OcwrnpJihJH. fopitt,n:e TaMawa 

3op n16paTTap JKaThip. Co.rrnpJihIH irniHeH 6i3 6ip raHa C83Jii Kapan 

Kepe11i1c On «H6pahww xamuj;a» (i 35 a5IT), (~)A>:!r ~\..) 

K;a3aKma ayJiapMa.n:a 6¥JI T¥n-Typa JKOJILI.aFhI rraH:raM6ap 

MaFhIHaCbIH)J,a aJihIHFaH. I1.JO.Kpa4JCOBCKI1M OHbl xa1-mcpa JieII, 11im1 

){(OJI Marhrnac1rn,Qa ayJiapMai1 con Typitt.ue I\aJI.D.hrpraH. Ap::i6rna 

ce3JiiKTe rn~(6anaphr ¥K.Cac MbJHaJiatt C83Jiep 6ap: .:._ju_ cytteHreH . 

..:..:isl~ -HMeK-r<:aMhIT a5Ir<:; ~lw -lllhIHJihIK-Jiimi: MarbIHaJia. Ocburnpra 

K:aparaHJia xaHHcpa MarhrnacbJ ranaM11 aliHaJihIC -- meH.6ep, )!CfJl.Llbl'3 

)KO.Jihr, eMip JKOJihI - HMeK JKar<: MarhrnacbIHJia. CmrnH rypa UibH-Y. 

Ay.rrapMa con MaFhIHa)la. H.IO.KpaIJKOBCKHH OHbI TaJIL(ayra an
Mai1 ce36e ce3 ayJiapy,n:aH Tepic TyciHiK, ,JJ.ay WhIFaJihI .n:ereH of1rv1CH 

r<:a.i1.u11praH tJ,err 6ineMi3. 

CoJI ce3JiepniH. caHJibIK. M~miH aJihm KapaJihIK,: H6pahHM =259, 

{
408=17 x 24=34x12 

xamrcpa=149, JKHhIHbr: 259± 149 = . Benrini 
110 = 57 +53 

cattJiap. 0HaH rn1TFa)l11 30x l 2=360, l16pahHM caHhI 30 6arr call,aK 

caHhIH I\OCaMhI3, 6011a.z:i.11: 259+ 30=289= 172• 5Irm1 aJJ-paxttM. Or~rn 

rraH:raM6ap caHhIH I\OCaMhI3 6oJJaJibI: 289+40=329 -- an-pax:-rnH. 

CoHhIMeH 329+289=618 ;;iynHe 6arn caHhI lllhII\Thl. I16pah11M Tine

ri K,a6hm 6oJJFaH. Xamicpa cam,rna uie1-1,6ep.uiH. Typa ChI3hIFhIH Kep

rirn CaHbIH I\OCaMbI3: 180+149=329 aHTbIJlfaH akpaxMaH. 0Hbl 

6brnaM: )I{a3aMbIJ: 259+ 70=329. 70 - An-M11rpa1K, rrai1raM6apJJbIK 

ra11aMH acnaH carrap11. CornH 6ai1.'laHhICThT TaFbI 6ip TaMama can: 

289+ 31 =320=32x l O= l 0(17+ 15) - HaMa3 caHhI - CaparnH (illam:

I\0>rn-I1aii:rnM6ap JKOJihJ, AttJihIH. yH:i). Otti,1 6bmaH: napanarr :>lrn 3a

Mhl3: 31+320=351 - An-Capanrn. On TeMip (Xa.u11.n:) caH ){<l1hIHb1: 
26

(!_+ 
2~ = 13 x 27 = 351 . 0HhI L(apaTJacaK, (¥JihIFaTncaK:) 6ona;:rb1: 

2 

31+351 =382 A.JI J\¥paH caHhl. 0HaH IIJhIFa,'I,bI a}\hlpFbI ¥-11hlf3T -

F<lHH caHbl 618+382=1000. 
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A.a-CaparnH )KOJihIHaH, l\1eKKC MeH KX.JJ.bIC apacbm,Ll,a Ke

cin eTKeHnep H6pah11M+A:-Kap+VicJ1.rnr¥Jl - M¥xaMMa.n. OrnH 
h!1)Kpa 6attnaHhiCThI, oratt KH6na 6ai1naHb1CTbI. .. Ta Marna ranaMH 

Maf'hIHa JKaTbip. EH, 6ip rnMawa epHeK 29x l 7=497. 0HaH llibJFa,LJ,bI 

f 46 =-= 2160 = 92x3o 
29±17 = [12 = 6 x 2 . l(,aF6a 92 - M:µrnM!\ta.LJ, C3Hbl, 30 - 0Tbl3 

6an, l2 Mymen; l 2x30=360. ranaMH me1-1,6ep xamicj:>a )KOJ1hl. 

AHTbIJlfJ.H ra)Kattbm yuminre opanattbII\ ( 17-cypeT). OH,n:a: 
eKiHwi ( epKem) C:iyip 1K:JHe /KeTiHiui M1naH -- Mymeml,epJJe KeK 

caHhI 3-C¥KKOJ1 (KepceTKiw caycaK). LUonnatt-3yhpa, OHhIH, MeTaJlhI 

29-l\.thIC, yni-mihT iv1i:-naH (I 08) Tapa3I>I. 
OrnH TyciHeMi3: 29x!7::::108x17=1836 nporoH caHbI - FaJial\rn 

3arrap 83eri. 5lrHH eKi naliraM6ap,'XhIH J16pahHM MeH M¥.xaMM3JlThIH: 

6ac r<:OCKaH UJ¥rnacb1 K,ar6a.ua. AnrnWKhl yaxtt KenreHJie Xttp rny

hlH nepiruTe1-ii C¥K1'0.:J cayc3FhIMeH KepceTr•:e1-1. On HaMa3,ua rn6paT. 
flafiraM6ap cattbma M6pahHM caHhIH l\OCaMbI3: 

920+9~ 0 . ------+ 259+149 = 4278 + 408 = 4686 . CbI caH)l,bI epKern cypeHn~ 
2 

a~IT caHbIHa CaJibICTblpaMb!3: 4400+ 2.86=4686=( 62+ 26)50+ 26x 11. 
Ta1\1ama epHeK. T+paH I\al\nacr.,1 .rm ochmll,a, TeMip-xan11.n: ochrn

,'.la, Ai-i caH ( 11) ocr:,m,na fa11aMHhII{ 6apnhII\ CbipbrHhII{ KinTi ocbm
na. OcbIFaH 6ai1JiaHbICThT 6apnhII\ XHMIUIJihII\ ( an-x11Mtt5IJihII\) 3m-i; 
illhIKKaH (Kinn 6aCTall,bl). 0CbIF3H 6attJiaHbTCTbl liac 6aTa caHhIHa 

canhICTb1paMhI3: 4686=786+ 3900=786+26xl50=15x26xl0. Tac 
. 15 - Xbl:J!CUp Q ~ 

rreH TeM1p: . HaH mrHa)lbI anTbIJIFaH 3JlXHMl151 3a~bC 
26-xaouo 

f 26 
15±11 = l

4 
. TaFhI 6ip Ta.Mama H:Jpce, 6ip )Kaf'b!HaH ocbIFaH 6aif-

naHbICTbI, CKimni )Kaf'bIHaH rrapbI3nl 6ai1:JraHhICThI: 4686=3600+ 10-
86=602+(26]. EacI(bT caH IlleH,6ep ece6i, OHbII{ )l\aI\ThIK ()IC) rnapwbI 

1ypi. EKiHwi caH )l(HbipMa aJITbI ;:i,ereH apa6wa ce3niH caH.IT.hIK M:JHi. 

On xa1uf.Ll - TeMip-TeKrne-Kar6a-)Kep caHbI. = ...... ~:.i + c.. • .::i_JJ0 ( 626)+ 
+( 460) = l 086=[20] +[6] =[26]. 

0,1ap m a!f)lb!Ha TaMama ca1-1.n:ap: 626=3 l 3x2, 313 -- An-Xa

)l(Hp acyn .Kar6aHhll{ Kapa TaChI H6pahHM MeH vkMaf'¥Jl113H MHpac, 

anarv!HaH Mv:pac, 460=92x5. f!ariraM6ap, 6cc naphn. 
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Con naphn .[(ereH cmuiH. mmuiJ1iK Typi = ~ _)..P-,s = ~ ~lS = cp\(py·{. 
0HhIH. caH,ri:hm~ M;;'JHi 6ona.nh1: 80+200+6+800=1086. C0Hbi1..tcl!: 

[_g _;__P-lS] =[26]. 
)KyperiH.Ul COKTblpFaH, Tb!HbIC )Kypri3reH l(b13bIJJ l(?.H e3eri re

MOrnoforn TeMip aTOMbIHaB cKeHi 6enri.rri. Con Kenin Kar6an1 MH

pac CTIJi,IJ,l ... 

Ta.FM 6ip TaMama n16paT. nepiwTenep caHbIH, Ai1 MeH KyH 
-· ranaMII caH,n,bI Kep.IJ.iK: 91 x54=4914. OcnI caHMeH eKi nai1rn.r.l6ap 

. r 9600 = 48 x 200 
caHbTH caJTblCTbipaMhl3: 4914 ± 4686=l228=114 x 2 = 38 x 6 . 48 

-- l\aH:rnnaMa caH, 200 -· FaKbIJI, l 9x2=38, 6ac 6aTa, J.<:¥paH q:pe 
caHhJ, 38-caT (..=.._, =90) cypeci ... E~piH oJ:Jnan x,apacaH,bI3 l\;¥paH eH 

30p M¥f)KM3a .nereH ce3re TOI<:TaHCbJ3. 0HbIH, CblpbIH Fb!nb!M ap!\.b!JfoT 

aIIIa,IJ,bl. Fb!JihIMFa )l(yritty CQJl. en-<Papa611 MeH A6aH: )!(0J1hl C0"1. 

AKhipFbI JJ¥faT caH1>IHa Mhrnra FbIJJhIM caHhIH K:OCaMhI3: 

.cJF + t = l 000+ 140= 1140= 190x6= 19x60; 

190-·rnrral'vrn caH, 6-aJIThI aJiam HeMece 19-6ac 6arn, 60-illeH6ep. 

Oehl aJIThI anam caHbIHhn~ oprnchrna A11-KaMap (Ai1) camns!H 
K.Oika, HFHH }\ar6a TYhIH K,oi:JcaJ\ 6011a)lh1: 

190x6+54=1140+54=1086. 

AnTbI ¥51Fa 6ec TeKTiB caHhIH optta.iJacTbipcaK. Onap,LlbIH. opra 
caHhI 54 - An-}\aMap - AH: caHbIH l\Ottcax, OHbIH. e3i anTbI a.11am neH 

Atka 6aTa icTerr l\OJibIH )Kai1FaH AnawaxaH 6eH.ueci IllhifaLU.,~ ;.re

rett ce3. On ce3 )l(ttbipMa aJITbI ce3iHil-l, napy,13nap c03iHil-l cai·Ubll\'. 

M:rnitte TeH. 6onhrn lllbIFYhI 6ip rnMarna ni:6paT. 8i1TKeHi 6¥Ji c:~ey i 
FaJJaMHbJl{ xaK. n<:yperi, aJJ,aMHbIH ap HMaHbl MaFbJHaCbIH,IJ,a. 

EH.IJ.i COJI TaMarna CaJfFa aJ<J:>lp3aMaH nai1FaM6apbi CCI 11 b! H 

r::ocKam:i:a o.n xamrcpa (x) car·Ihrna weH,6epniK ecenec 6onhm lllbffC.c'lLI: 

.5ln-rn: 4278+ 1086=5364=l49x36. TaMama epHCKTi MblHay 1y1nc 

~2}+[26] 0 6 . ., 6 .. 
K.05IMb13: 36 = x. Cbl T¥PfClH,Ua gp1 naHFaM ap CClMIHC n-

Kendi K3TblCTh1 caH,nap. TcKcepiKi3, K:apanhr3, of:inDHbIH,hT3!? 
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O.r1 epHe1ni MhIHa Typ,JJ,e l(apanh11<,: 5x2+329x+5364=0. OttaH 

329±31 36 298 K ~· . ..t-. wh1ra.uh1: x = -W; x
1
= , x2= , . eHrnn caH xaHH,pa caHbI-

149 
HaH WbIFaJibI: --- = 29.8 . I.>¥J1 catt,JJ,ap,lJ.bl weH,6epniK, 6¥pbIWThlI\ 

5 

36° 
Marbrna.ua a,1aMhl3: --

29048' 
OHaH lllhIFa,[{hI: 29°48'+38°10'x2= 

=106°8', 106°8'-53°8'=53° - AxMa,n 6¥PMWhI. Oehl catt,n:bI Mhma 
TypJ.le KapaHMbl3: e-p = 0,53; p = 0,6349 ~ 36°23' . 

0HaH illbIFa,llbI: 36°23'x2-58°46'=14°=840'. 

36"23 'x2+29°48'=102°34'=90°+12°34'. 

OHaH WhIFa.llhI TafhI con catt: 26°34 '-12°34 '= l 4°=840'. 
TarbI 6ip caH: 72°46'+38°10'+6°4'=] 17c=90°+27°. 0HaH 

{
68 =17x4 

WhIFa)J,bI: 27x2=54°. OnapLI.aH: 54±14 = 40 . EcKe ana KeTe-

{

100 
ni K naiiraM6apLI.hIH. )Ky_n.UhI3LJ.hII\ eKi caHhIH: 53 ± 4 7 = 6 

Oehl catt,JJ,apra 6aH:naHhICThI TaFhI 6ip epHeK Kene,n:i. On W¥fJia 
caHhIMeH M6palmM xattmpa cattb1: 348+259+ 149=348+408 HeMe-

{
756=108x7 = 54x14 

ce: 408±348= 40 = 54 _ 14 . TaMawa ChipJihI caH. OttaH 

(
756) 20 756 

WbIFa,JJ,b1: 40 7=14 = 54. . ">K¥nfl.hI3.llhI acnaH K.¥PhIJihICbIHa 

cepT eTKeH 3op a51TTap caHbIHa xamrcpa caHbIH f\OCaMbI3 (8-cypeT): 
5605+ 149=2754=3/2· 1836. 

3/2 - TeMipTeKTi Apaii 1-10Tach1 ( 11-cypeT); 
1836- npornH caHbI. OH:nan I<apa1-1,b13! 0Hhn( Mbmay Typiu ecKe 

anaHbIK.: l 53x 12= 1836. OH bl 6bTJlaH )Ka3aMhI3: 

};~ · 153·12=2605+149 = 54x51. (EKi cype: H¥P wawl(aHTrepiwTe.rrep 

AH,JJ,hI aiiHaJibIII) HeMece: 18r=A+x; x=18r-A=2754-2605· 
OfrnaHbI3! I<;opbITLTHJJ:hIJI:a xaH11cpanap caHbIMeH aiiThIJJFaH ranaMH 
caH):J:bI )!{aJif'aCThipaMbI3: 
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4304+38x8+348+259+149=4608+756=5364=4278+1086. 

A,LJ,aM 6anacbIHhIH: aI<:hIJihI )J(eTI1eH:TiH Fa)J(aHbIIT me6ep FaJiaMJ 1 b! H 

TaMarna epHeKTepiHeH MaFJJ¥MaT 6epin, a}.l,aM.[lhll\ ap-MMaHhlMbH,'lbl 

lllhIHhil\TLiprnH T;:}tt;ipiHe rnyKipJiiK eTeMi3. }l(al{caI<: )J(CpnepiHe KC

rnipiM C¥PaHMhI3! Amrnh I1crraMra I<:yaT 6epciH. AM1rn! 

A. €JJ1-Mamanu, 13/IX-1995. 

erBXAHHhH-1; ACilAH lKOJibl 

AcnaH )J(OJihI-FanaMHhIH: Cbiphr. 0HhI TOJihII\ Ka11.ny TeK I1ecini1~ 

l\OJibIH)J.a. Ei3,LJ,ep TeK, OHbIH: ;:}MipiMeH COJI Cbip,LJ,aH e3i:.Ii3rt 

eJirneMJJ.i MeJirnepiH raHa ryciHe anaMbI3. OcbI )KaFhIHaH a.1 hr n 

1\aparaH,n;a T¥paH xarrhII<:Tapr,rnbIH: aH,hI3Fa ai1mUiraH dymi:e arn
cr,1 8ri3XaH 6i3re COJI M0Jilliep,LJ,iH: )J(;:},LJ,irepi ,UeIT 6iJieMi3. 8r i'JX3H 

att:bl3bIHbIH: ~JJ.bl3JJ.bll\ CHTiaTbIH 6¥JI apa.na TOJibIK. TaJI.IJ,al\rnihthn. 

OraH apttanraH epeKllle Kirnn )Ka3.UhIK. b¥JI apa;i:a ai1Tapb1l\1br3 

OJI 8ri3xaH Ka3a}\wa 12 MyuieJI )J(bIJIJJ.aFbI Cttbip ~JJ:bI3 TOOL! 

MaFhrnacbIHJJ.a. 0Hhm apa6wa ai1.TJbIK aTLI Cg yip (~ .J_)) :G¥J<Cl ;iereH 

C03. ,ll.eMeK TOJibII\ MaFbrnanac, XaJlbIK,apa.TJbII( TyciHiK. OHL!!{ cni 
YpKep. Ax MeH YpKep.niH: TOFh1cyL1 JKhrn 6ac&1, ecen 6ac&r, FbFfLil\1 

6acbI. ,ll.eMcK "8ri3xaH" apKLIJILI Ken M~CeJie.neH MaFJI.~pvia:r acryn1 
6ona.nLL CHLIP.IlhIH. (C;;iyip.nir-i;) )KbIJI 6acbI 60Jiy11 acTpOHOMl15! -ra

pHXhIH.Ila WyMep 3aMaHhIHJJ.a, »FHH ocbIJWH 6000 )J(hTJI llla:-.1acb1 

6¥pbIH ... ,ll,eMCK OJI I16pahHM nai1raM6ap 3aMaHbIHLl,a, foJIKH OH311 

.na ;;ipi. 8ri3xaHHLIH: a.naM.IlhIK, ra.nanaTTbI iCTepiHe KaparaH.rra ;.·u 

I16pahHM xamrcpa )KOJihIHJJ.aFhI af(aM. I16pahtt~1 nai1raM6ap,'lWl 

AJinahTLIH: 6apJibIFhlH, 6ipniriH iJ.ney.ueri, OH&I TaHy,UaFbI 6ac cc-

6err acrraH wLrpal\Tap&r 6oJiraHLI ;\1;;iniM. 0H&IH: eJii 6¥JI FbL1lbI\1;:i,~1 

TaMallla )KCTiCTiKTepre )KeTKeHi .lJ.C M;JJiiM. CoHbIMeH 6afinattb1c101 

OHLIH: eniHe apHayJihI eKi nepiuITe KeJireHi )KgHe M~JiiM. Orr a::rrTa: 

" ... CyReiLiteH ~apcbz Ke_,n1eoi. Eipm~ wailmaHoap adm1oapBa c11}-\1>1p 

yi1pemin, Konip 60.r1ob1. O,wp Ea6b1.1oa "hapyrn. Mapym "ammht n,·i 
nepiiumeze mycipiRzrnoi yt1pemmi. 01 eKi nepilllme: "£'i3 CbllWJ-\ 
ywiH 1mu]iK, fi,OJJCbl 6on.1taf{Oap ", oen 01/1111101/bmuta ezm .. ·1.\/<'€ 
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yzlpemne2e1-1. Cm1aa da map eKeyi1-1eN ep-3z/eJ10if! apacblH ai{ma

mb1Hob1 yzlpe1-1emi11 edi (2-cype, 102 a}:[T). 
D¥Jl al!TTa Tepe\-!, Cbip, 3op MaFbrna )f<aTh1p. DepiuJTeJ1ep acnaH 

FbIJihIMhIHaH, OHbII~ ranaM11 ~cepitteH, 6anHal\rn ettepiHeH a.uaM.uapra 
MaFIL'j'MaTrap 6epni. OH,JJ,anr MaI\caT a,IJ,aM)J,ap,JJ,bIH, T~nJ,ipi ici
HC 1capcb1 Ken.Meil, rasraM oi11.>rn, 6¥~ipb1Fbm 1<;a6bJjJ)1,ayrn yH.peTri, 
ChIHra 6cp;i.i. 5ipaK OHbI wai1TaH h:apcbiJibIKI\a ai1ttan)J,bip.JJ:bI. CMI\bip 

iciH CyJJeHMeH naiiµ,aJiaH)],bI, 6ipaK. 1\apcb1 6onraH )!WI\. l:\apCbI 
6oJ;rntt.uap ep-6aii:nbr a,JJ,aM.uap apachlH awyra K.OJ1)laH,D,bI. T:;n-I,ipiaitt: 
~MipiMeH JJ,ym1ere KeJJerneK rrai1raM6apra - I16palmMra, ryMaM 
)l(aTbIIT l\apcbl 60Jiblf1, OHbI 00.JI)J,blpMayra TbipbICTbl. )K1'.6aiirrap,IJ,bl 
l(aTbICTblpMayra TblpbICTbI. .5ipal\ OHbICb!HaH em H;;Jpce Illbll\IIa)lbl. 

Con 6aJI1-rnl\rn11bm, Clil\bipJlbll{ ecenTepi, ~.n:icTepi aHThmraH acnaH 
}J(0J1bIHbII{ 3aHbIHa cy;f eHreH. fop a}:[T lCCJITipettiK: y aJI+CaMaH 3aTbl 
aJI+:iq6yKH ( 51-cype, 7 mrr) (Jl1::i:~/i:. ..ilw ~~ 1300=61+ 1101+ 132+ 

+6. 26x50=52x25; Sin23°35' = ~ = 0,4. A51TibIIi, MaFhmachI: '')Kon-
5 

.uapbI 6ap acnm-r.ra cepT" 5 l-cypeHiH. :>Ka.TinhI 6aCl\bI cmrnT Jl<HhIHbI: 
51+1343+60=1454=1000+454. MfH.ua epHeKTi caHJJ,ap: 51=17x3; 
1000+343; 60 - rneH,6ep catt. 01mH IllbIFa,IJ,bI: 454=343+ 111. 454 
- M_:lf.,xaMMa;:i: pacyn Amrah caHhl. Oehl caH,n:hI MbJHa TYPJJ.C :JKa3a
MhI3: 1454=480+487x2=480+974. IV1¥Hn;a 480 An-1\aMap (54 
- Afr cype) caHaThI. 487 - dyn11e yumin.ueH (16-cypeT). Oehl KeiiiH
ri caH 8ri3xaH l:aHbIHa 6attJIUHhICTbI. 8ri3xaHHbIH P;;:iMi3i, apa6rua 
rna6ach1 MbIHay: Ayry3=J 020= 1§-J.J. M+H.n:a JJ,a aHThrnrnH af\bip:rhI 
aJlbHIFMhm= l 000= =caH. 

b¥JI caHJT.hI 6b!Jra.V. )f(a3aMhI3: 51x20=--=1020=340x3, 340- I\aMap, 
oraH T¥pmr Tac (AwMa) caHbIH l\OCaMbB: i020+441=1461=487x3. 

20-cypc: Tah ..... ~ ....... a5l.T caHbI i35. OcbI caHJJ.ap)J.bI Ca.Jihl-

CTb!phm Kapai1Mhl3. ( 18-cypeT). 
CypeT aThIH - acnaH JKOJibI ara)..(bIM. On arny 5 l-cypeHitt; 7 asi

rbrnaH a.f!hIHraH: Ya+A:1-CaMaH+3aTb1+An-Xy6yK11 _jll.:~~ jk:::.i 1.b..~...cl 

6+ 132+ l i 0l+61=1300. MaFbll-IaChI "Acnah .J1co;zoapbtJHeli cepm 
en?ecHii!"" ;~ereH. Con 51-cypeHiH, )IGL'll1b1 cattaTibil\ M~Hi 6ona,rrhi: 
5l+An-3Jpgm+60=5I+1343+60=1454=1000+454. OcM eKi camiaH 
6ip TaMawa epHeK WbIFaiJ.bI: 
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1454+ 1300=2754=2605+ l 49=3/2· 1836=3/2m. 

E~pi .ue CbipJlhI catt,rrap. 1\IVftt,IJ,aFhI 3op 6ip MaI-'bIHa Mbrnay 60,1ca 

KepeK. AcnaH :JKOJJhIMeH OHbIH. lWPblJihIChI apacbrn (2605, 8-cypcr) 

JKanrncTblpFaH xaHmpa caHhI (149). OJiap aTOM meriMeH -· npoTOli 

MeH TeMip HOTaChI (3/2) apK,bIJ1bI 6ai1JiaHhrcaLJ,bL Oi1nan K:apa1i1>1·1. 

Oehl caH.uap,l:J:bI tteri3re aJibm JKacarnH cypeni - ChI3hII(fhI Ta.Juan 

I\apatt;bl3. 0Hhn-i; tteri3iH.ue TiK 6¥pbIIlIThI eKi ymKin )KaTbrp: 

454 
sin 27°; 

480
- sin 19°28' • 

1000 1454 

18- cypeT. AcnaH JiCOflbl 

! 
i 
i 
I ________ _J 
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Onapnatt 6ec fr¥:PbIWThT )J(;rne TeKlue opTanhTI< 6¥pblll!Tap 
rnh1rnnh1: 27"x4=,54x2=108°; 108°+72°=180°, 19°28'+90°=109°28'; 
109°28 '+70°32'=180°. AifhipMa 61':pbrlll: 27°-19°28 '=7°32 '=452= 
=113x4. OttaH ll!hIFa,llbI: 3/2·452=678 -A6azl cal-lbl, oHaH 678+ 

+ 108=786 nae 6arn Cal-fbl. EKiHwi TaMawa 6¥pbllli: l~ = tgl 8°56' . 
1000 

OttaH lllblf'3,llbI: l8°56'x2+70°32'=131°=90°+41°. OttaH lllbIFa,llbl: 
(90+4 l )6=540"--r 246= 786. ~fl1lbl3 )!{al\ ca1-1b1 6ec 6¥pbIIII ( 540= 
=I 08x5), 246 - )Ke6pattiJi caHbI. Onap 6oJia1lbT 6ac 6arn. n¥Jl Ta

Mama 6¥pb1wn1 6i3 ~<.Hapazi» arnnhIJ\. ManrnacbI cattaM - )J(MFbI3 
epKelll (A+ J1 + M =71) )Kal{a AH: MaFbrnacbrn,n;a. 8ri3xaH MaFbIHachrna 
)J(aI<:bIH. OHaH lllblFa;:i:r,1: 18°56'=1136'=7lxl6. 

:Gip TaMama MaFbIHMbI 0¥Pbllll OH,II,bIK, 6eJirner<TeH. 0H)J,bll\ 
K2.Min caH (rnrnr,1p p=570=~J) lvkr;J1yo ()Kbrn) caH. Apa6llla A.6)1(,[( 
ece6i COHaH OHbl 6brnaH: epHeKTeiiMi3: 

lOK: 101=10, 102=100, 103= =1000. 

OnapJ(bI Ym AphIC 6enrinepiMeH )Ka3aMbI3: T:::::lO, l\~100, 

)!{;::: l 000. OttaH 6¥pbIW aH.r,rpaMbI3: 

I_ = _!___ = 0 I = tg5° 43' = Sin5° 44' 
K )[( ' 

OttaH lllbIFaJlhI 6enri11i caH: 5°43'=343'; 343+ 111 =454. 
Tani coHaH lllhIFa;.:i:r,1: 

5°43'+26°=3 l 0 43'; tg 
630~~ = tg31°43' = 0,618 = Sin38°10'. 

2 

TaMa111aepHeK: TeMip 6¥pbiillbI 26°=26x60=1560, H¥X6¥pbIWhI: 
63°26', oHaH 111h1rn;:i:L1 ::iymre 6¥pLm1hr. £¥pbIH.LJ;a attTbIJIFaH.D;hI oH:ra 
ca;1a KeTeniK: 454 - M~xaMMan Pacy.TT Annah caHbI. OttaH lllhIFanhr: 
454x2+92=908+92= I 000. EKi FaJiaMHhIH: naH:rnM6apLI, aK,bipFbI 
(t = J 000) rra~1raM6ap. ¥ nr,rr AT naliraM6aph1. 

CbBbJK:TbIH. )J(aJmhI Ma3M¥HhIH aJiaTbTH 6onca1<:, oH,ri:a )Kcp MeH 
KeKTiH: 6ei1Henepi K.a6bICI\aH. 5lrn11 Teroue MeH 6¥pblll1 6ei1Hej1ep 
afl:1<ac1\aH. AcnaH )l<OJlbIMCH }Kep)J,e a)J,acnay, ~nhn - )Kon TY3Y 
MaFbrnacr,rn,na. 8ri3xatt 6¥Ji Marbrnananr a)J,aM. 

8ri3xaH Ma3M¥HbI MeH xamupa MaFbIHaCbIH canbICTb1pyra 60-
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na!(hI. OnapJJ.hIH, caH,II,apbIH )f(a3aMhI3: 1020+ 149=1169=1000+ 1-

69. KeihHri caH 20-cype. )!(HbIHhJ: 20+14+135=169. On TAhA= 

= 14 -- ..:..J;i. - OT caH cypeci. OH,II,a 51-cype,II,eri attThIJIFaH :)l<aybIH-wa

lllhIHHaH M¥ca rrai1raM6ap a,Uachm, M¥f)!(H3a OTl\a 6apraH (OT= 14 ). 
OttbIH. TOFhI3 M¥flKtt3aChI 6011raH: ..:..l =9 - Matt.,II,att, c: =5=)1(ypeK 

(TOFbI3 ¥51Jibl wapwbIHbl KapaH.bl3 11-cypeT). 0HhIH. KepreH OTb! 

T;:)tt.ipiHiH: H¥PbI. On oHaH WOl\-Wh1paK any yMiTiMeH 6apJJ.bI. Wm: 
- }\a6ac= 162= ~U" ; illoK: neH=6ttKa6ac= ~U" OH,II,a 6ona,II,bI: 162-

+ 2= 164. OcbI eKi cm-1 6ip,II,ei1 TaMallla: 162=54x3 - yrn apb1c AJl-

1\aMap, eKiHllli MaFbIHaChI a.rr.aM (11HcaH= 162 l.i.. • ..lu). EKiHwi caHHaH 

)l(e6patt:in caHbI IJJbIFa,Il,bJ: l .164 = 246, 3/2 - ApaH: HOTaCbI, TeMip 
2 

TeK HOTaChL Oihmn l\apaH,bl3. 

Apa6wa I\a6ac IlIOKTbIH, :>Kanrac MarhrnacbI TafhI ecTe 6oncbJH. 

On 6iniM any MafbrnacbIH)J,a. On ce3,II,iH. ;:)pniH aybICTbipbm 6aKac 

- 6aKhlC ,':(CIT 01\bICaK, OJI fblJibIMH rriKipnecy MafbIHaCbIH,II,a 60JIMaK. 

J\bICl\aCbIHaH aHTKaH,Ua 3ap51,II, aTl\aH 51-cype MeH H¥P Wbipanrn 

)!(al\KaH 20-cype TblFhI3 Marbrna11ac. Onap 8ri3xatt ;:)yn11ettiH. ici1-1e 

)!(aJifaCa,II,hl. 

E¥JI 6enri - llibipaK,ThIH. MaFhIHaChI 30p. fbIJihIMtt -pyxaHtt-JJiHJI 

TaJiac-rapTbJCTbIH:, 6a1<,aCTbll-{ 6acbI ]la OCbI}laH 6acTaJIFaHbl M;:)JJiM. 

TdtdpiHiH xal\ )KOJihI ,II,a ochrnna awbIJIJJ.bI, Taypar TycTi. Co
HhIMeH Kamp CtthIPJJ.hI dym1e ,II,en ai1Tb1H fo{3ayra ra6hrny ceKin;:i,i 

)l(aJifaH JJ.iH ,IJ,e ocbIHJla 6acrailJlhI. 8ri3,II,iH. HeMece I\Ollil\ap;:tr,111 

6acb1 CbIH,Il,hI 6achrna Mytti3JJ:i Ta)!{ (I\apttatthIH) Kttrettnep aH,bI'3bJ 

OChIH,II,a Kaiha )J<aH.FhipraH. On ranac ottaH 6¥pbIH ,IJ,a, HeMpyJJ. 

<Deprayhrn 3aMm-maphrn,II,a 6om·aH. Onapra l\apcbI I16pah11M, M¥ca 
nai1raM6aprrap WhrnJ<.aH. Con ranac al\bip3aMaH rrai1raM6aphI 3aMa·

Hhrna )l(eTKeH. 0HhIH: l\aJI,Il,bffhI I\a3ipri 3aMaH,II,a na 6ap. ConapJJ.aH 

MbICaJI KeJ1Tip11,1eKrri3. 

l16pah11M erri1-1e Ea6brnrn eKi rrepiwTe Kenin, anaMnapra 

raJJaMH ra)!(atthmrapJI,aH MaFJJ¥MaT TapaTl\aHbI attTbIJIJlbI. Ettni coJJ 

ncpillITenep,ll,iH. arrapbIH caH)J,bII\ ecen Typitt)J,e )l{a3bIII KapanbII\: 
hapyr=612= Al.J_,c::.i 

MapyT=64 7= ...,l.J3w 
1259 1000+259. 
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Kei1ittri .H6pah11M caHbI (259). AK:bipFbI Ma1-u:i:ai1: nyrnT = t = 

= t = 1000 Mbll-{ caHbIH acnaH,LJ,bII\ ;:i:en l\aparnH,LJ,a K:anrnHbI )l{ep

..ueri naiirnM6ap cm-1Lrna ,lJ,dJI KeIIyi, g116erre TeriH eMec ,LJ,en 6iJie

M i3. H6pah11M xaH11cpa cattbI 6ona,LJ,b1: 259+ 149=408. E¥JI caHHblH. 

attTblJif'3H cypeJlCpMCH JK;)HC 8ri3XaH caHb!MeH K:a6bICYbI TaMawa: 

5 
-(408)=51x20=1020=340x4. XaHmpa caHbI Men Wb1pa1< (woK:) 
2 

CUHbIHaH UlbIFa,LJ,bl naHFaM6ap,LJ,bIH, hmKpa caHbI, HCJiaMHbIH, JKaH,a 

{ {

1000 
)KbJJI 6acb1 )Kg He a,naM cattbI: 2(162± 149) = 702 ± 298 = 404 = 4x10i' 

101 - An-Jfatim1 -- TYH (92-cype). M¥HJJ.a 351 -- A.TI-CaparnH 

- (llla5Itt-K,o.srn) Ai!-Mywen JKbIJI caHbI eKeHi attTbIJI,LJ,bI (6, 17-cy

peTTep ). On Att)J,bIH, yifi, nai1rnM6ap ,LJ,aH,FhIJibI (h11JKpa,LJ,a 6achm 

eTKeH). On cOHbIMeH K;aTap raJiaM KiH.LJ.iri - 8Mip Kitt,rdri TeMip- xa

LU1LI caHbIHhIH,, }\ar6a caHbIHbIIJ:, )l{epreK caHbIHbIH., 5IFHI1 TeKmeHiH. 

26(1+26) 
- )f(!1blpMa anTh!Hbl!i )f{HblH caHbJ: = 13x 27 = 351 . 

2 

Oran KeceM - JrnM (A.TI) caHblH K,ocaMbI3 6oJiaJJ,bI dym1e caHbI 

- An-I(¥paH caHhI: 351+31 382; 618+382=1000. Oi1nan K;apaH,bl3 

M¥Hbl!i fopi Td!iipiMHi!i a;:i:al\U!aprn 6inciH, KepciH ,LJ,en 6epin 

OTblpFaH M¥DKI13aCbl. 

}\oc Myifo Ta)!( rnnacb1 )f{ettiH)J,e Apa6wa An-K,apHattbrn=441= 

=lli_Al-:_, . Oehl catt,LJ,a Chrp 6ap. Onb1 MbIHa,LJ,aH TYPJlC )Ka3aML13: 

(3x7f=2 l 2=441. CoHbIMCH K:arnp 6¥-1 caH T¥pa1-1 TaCbTHbIH. caHLIHa 

na LI;JJI KeJ1e.ui. OJ1 Tac TypKicrnHµa An1aa HaccayuCJb11-1 6em macbz. 
0HbIIi apa6wa aTLI ~? (nawhIM), fhIJibJMLl,a 5IWMa aThIH,LJ,a. EKimui 

aTbr c;iyneni Tac, TnJaH1tbUJ .J1ce1-1ic macbt. l'vhrnepan~1lhII\, XI1MH5IJihIK: 

Typ1: 

Car(Mgle)5[Si 40 11 J:[OH] 2=20x2+ 

(
12

+ 
26

']5+ (14x4+8xl 1)2+ (8+ 11)2 = 40+95+288+18 = 441 · 
\ 2 
0Cbl C3H)J,ol 8ri1xaH caHblH3 l\OCaMLI3: 1020+441=1461=487x3. 

EKiHI11i )lGlfbil-IaH 480+487x2=480+974= 1454. Ochll~aH )f{OFapb1.LI,arL1 

ecenTep WbIJ\TbJ. OcoI TaMbl-Tac caHhIH 116palrnM caHbIHa 1<occaK 

rnnaM11 1<aiins1ay JKCTi Cbl3bII\ - I\Llp (K,) LIJpe:>Ke.ne 601rni.rL1: 
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259+44 l =700=7}\ =7x 102
• 0HbI MbIHa T)'p;:I,e 6ip )Ka3blll I<apanb1 K: 

53x6+382=318+382=700. 53 -AxMa;:I, (Hy)KbIM cype). AnTbI amrn1 
acnaH - opra.L(a- )KypeKTe Ka.JiaM Amrnh-An+J\¥paH. D¥JI eKi caH
)],bI 6ac1\awa 6ip )Ka3bm I\apaJibII\: 441 =259+91x2=259+182. 91-
An-lllaMcM (KyH). T¥paH TaCbI 11aUIMHbII{ eKi aTbI cgyrrerri - rpeKwc 
aKmww.rzum .L(ereH. 0HbIH, ece6i HawM=350 ~~. OrnH KyH caHbIH 
I\OCCal\ -- MMHepaJI.JJ:bII\-KpMCTaJl)],bll\ caHbl llibIFa)J,bl: 350+91 =441 
(3JieKTpm1 caHbl). 

OcbI Myi1i3 Ta)J(Fa, )Keri:ic TaCI\a TanacTbIH: TapMXbIHaH Mb1ca;1 
KeJITipeMi3. "3yrrl(apHaHblH" Mytti3 Ta)K,L(bl a.JI)J,bIMeH Xal\Tbll{ Ki
rn6brn;:I,a - J\¥paH;:I,a 6ap. CottaH 6acraybIMbI3 KepeK. "HeziJifl(Je 

'Jp11~apHaztblltdbl JKep xy3i11c)e KYUtKe ue ~blfldbl~. 83iHe ap icme 

ryoJZaztJZbz~ 6epoiK", .L(ereH ( 18-cype, 84 a5!T). ,l],ytt11e )Ky3iH apaJ1ayra 
ornH Tgi;:ipiM )KOJibIH aml(aH, g;:I,inerri Kerr icTep icTereH. 

EpTe 3aMaH;:I,ap.u:a 6acbrna Mytti3.L(i Ta)K KMIO rranua.Jiaprn Kon 

err;:I,ep)J.e F¥PrrH-MMpac 6orrrnH. I\¥paH.L(aFbI aHTbIJIFaH 3¥JII\apttaf1bll1 
corr MaFbIHaJJ,aFbI Fa,II,a.JiaTTbI - ca51xaTWbI KywTi rraTwa, Tgi;:ipiHiK 
JMipiH .L(gJI OpbIH,II,aywbI f a6.L(OJJJia. 

Tapttxrn eKimui 3¥-'Il(apHaHbIH aTbI WbIK,K,aH a;:I,aM EcKeHnip 
(AneKcaHAp) MaKe.L(OHCKMH, epTe;:I,eri rpeK rraTwacbI. On OCblD.a11 
2300 )KbIJI waMaCbI 6¥pbrn eMip cypreH a.u:aM. 0HblH: JKeci <P11nmm 
naTwa errreH coi-i: ArreKcaH.u:p Kerr )KOpbil(Tap )Kacarr, Kerr eJIJJ.epni 
e3iHe l\apaTbm rpeK MMrreptt5!CbIH K¥PFaH. EpTe;:I,eri .L(YHMe )Ky3iniK 
MJ)J,CHM opTa.Jibll(Tap COHbJH: l(OJI acTbrna KipreH. MbICa.JibI Mb1Cb1p 
(EnmeT), illyMep (BaBMJlOHH5I-oa6brn T.6.). 

OrnH ;:I,ettiH Dmparop, CoKpaT, TirraTOH, ApttCTOTeJib CM5!l\TbI rpcK 
Fa.JibIMAapbI 6irriM a.Jibm )KypreH opTa.JibI.l\Tap eH;:I,i ArreKcaH;:I,p;i.aH 
COH: COJI FbIJibIMM Op;:I,a.Tiaprn 83.L(epi l\O)Ka 60JI)J,bl. fpeK Tini FblJlblMH 
Xa.JibIK,apa.JibII\ Tinre aH'Ha.JI.L(bl. ArreKcaH;:I,p MaKe.L(OHCKHH.IJ:itt: EcKcH
.IJ:ip 3¥JII\apHaHbIH aTa.JIY ce6e6i on MbICbip;:I,bI 6aFbIH;:I,b1prnH;:I,a OHbl 
llaTwa caiinay ywiH gymie AMoH-PaHbIH, 3HpaTbIHa 6apbm, 6aTa 
icTerr, OHbll{ KHreH Mytti3,LI,i Ta)Kb!H KHIOre Typa KenreH. MbICblpllblll 
AMOH-Pa ,L(eretti KyH Ky3eTiH,LJ.eri gyn11e MaFbIHaCbIH.IJ:a 6orrca Kc
peK. fpeK-pHM err;:I,epi OHbl AMMOH arnrr, 83,LJ.epiHil{ en.L(epi T¥TK<lll 

:>K¥JI,ll.bI3bI 3esc IOmnep-M¥WTap11-lllott:aH MaFbIHaCbt H}\a 

Ka6brn.L(aFaH. Eacl\awa aHTI\aH.u:a )KeTi xaT KeKTiH, opTa.JibIFbI 
rnpTiHwi Kytt 6onca, rpeK-pHM,LJ.ep - a.JITbIHlllbI xaT )K¥JI.IJ:bI3bIH 6i-
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piHini opbIHFa Wb!Faprnu. 0HbIIi 6ac ce6e6i rpeKTep,LJ,iH. con Ke3)1,eri 

"Om1Mn ,LJ,iHi" aTTbl F¥PJJbIMeH 6al1naHbICTbl 6onra1-I. 

On ,LJ,iHuiu K:bIC!\awa ManrnacbI rpeKTep,lliH. )KepiH,LJ,eri foriK 

rnyJJ.a OmrMnThI on T:;H-dpi MeKeHi JJ,en TaHbIFaH. 0HbtH. 6acbIH,Ll,a 

K.¥nal1napbIHbJH 6acms1CbJH 3esc-l0muep ,uen TaHbIFaH. On ai1TbIH

Wb1 KeKTiH. )K¥Jl,Ll,bBbI Wo1wif-M¥-wTap11 .uereH e)liK. l:>aCK:a KeKTep, 

)K¥JIL1,b13,uap coHhlli rubrnayhrn.D,a 6oJrbrn caHaJJFaH. On raHa eMec, 

03.Li,epiHeH Whil\K_aH 6acwh1naphIH .IJ,a, 6aTblpJiaphrn .[(a con Om1Mn

neH 6ai-l;rnur,rcThiptaH. EcKeH,Ll,ip (AHeKcaH,Ll,p) MaKe,LJ,0HcK11i1re 

,Ll,e coJJ Om1MnTep rineKTec ,uen caHarnH. f oMep.niH. "Hn11a.na MeH 

O.rmcce51" anhr .nacTaHbI 6enrini. 

OchrMeH 6al1naHblCTbI "EsponaHHhil-l ¥PJiaHyb1" JJ,ereH aH.hI3.UbI 

ecKe analihII\. 

EpTe,TJ,eri al{bl3 6ottbmma Eypona <l>HHHKH51 naTwacbI AreHop,L!,bH-J: 

KbI3bI 6onca KepeK. AilThlJlFaH Omuvm KO)KaChI 3eBc ;;l.IJ,eMi 

T¥PMaH,LJ,aJlrnll eri3 6ei1HeciHJJ.e l\hI3,Ll,bil-l EyponaHbIH. 6al\wachIHLI,a 

)KypeTiH )KOJlbIHa )f{aTa K:aJiaJJ,bl. I\bl3 OFaH l(bl3h!Fblf1, apK,aCb!Ha Mi

He,ai. Con KC3}J:e 3eBc a110m K,aWblll KeTeLI,i. Otthil-l apThIHaH i3LI,en 

WbIICI\RH aracbI I\a,uM. On ;;lyn11eHiH, KeH,eci 6oilh1mna CMhipLI,hIH. 

COf-lbIHa epe,,li. Con c11b1p TOK,'raraH )Kcpre <P11s aTTbI KaJia-1\opraH 

C3Jla)J:hJ. .. f peKTep_ui <l>H!--Il1KH51 M;;l,ZJ.tHHeTiMeH TaHbICTbipa)].hl, arnpa

BHT yi1pereLI,i ... 

Con d,Ll,eT, con :>KaJJrali .LJ,iHD,iK q:pbm, .niHci3LI,iK xal\ nai1raM6apnap 

3aMaHbIH.Ua 6ontaHbI, onapMeH TanacK,aHhI .uiHH KiTanTapJl.a, Tap11x

Ta 6ap. Mb1caJibI M¥ca rrailraM6ap iCTepiH anatthIJ\. 0HhIH. TJH.ipi 

rnpanbll-rnH 6epimett aIIIbll<: M¥DKH3anapbrna TOKTaMail acbIJIFaHLI,ap 

6011FaH. AnThIH!-laH 6¥3ay )Kacan, coraH lllOl\bIHaTbIHLI,ap 6onraH. 

On OI<:Hra TaypaTTa, HttJKinxi,a, J\+pattLI,a ai1Tb1JIFaH, )Ka3bIJIFaH. 

TaypaTTa M;rca nai1ra:v16ap.rrbIH. MbICbip naTwacbI Tiepraybm 

(c:DapaoH) eKimui PaJVl3ec Ke3iHLI,e .UYHHere Kenretti attTbIJIFaH. 

f<¥paHJ:i:a neprayhrn a-rbI arnnMaraH, 6ipaK, coHhI )1,JJJ 6in)J,ipeTiH 

aHKhIH ccKepn:iw ai1Thrnra1-1. M¥caHhI KYFaHLI,a H in.uiH. cyhrna KeT

KeH ncptaybrn TypaJ1b1 K-y_pauna MhIHa)].aH aH 6ap: "CrneH KeiliH

?i2e pc:i 60.Tly ywilt deJ-1e1;di lffm.')apa.11bl'3" ( 10-cype, 92 aH). Con 

neprny::.u-1b11--~ Jl.CHeciH 3epncrett cppaHUY3 ra.'1hIMbI Mop11c EyKen: 

"l(ypaH .J1cuJ-1e 1~mip2i cbtflbt.ll" ,Z:J,ereH Kirnn :>Ka3raH 1976 )KbJJ1)l.apr,1. 

Con )K3l(hIH.Lla opb1cwara ay.[(apb1n1-i:b1 ("K,a3aH", "l1MaH'', 1993 ). 
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MopHCTbIIi 6.yJJ eH,6eKTi )Ka3ybrna 6ac ce6en 6oJIFaI-I aHTb1.r1raH 

neprayhm .ueHeciHiH: e3rewc caK:Tanyb1 6onraH. On ncprayb11JH1>11t 

aTbI MepKeHTax eKeH. On aHTbIJlfaH eKittrni PaM1eCTiH. TaKIGl 

OTb1praH M¥parepi eKeH. ,lJ.eMCK M¥C3HbI KyraH, cyrn KeTin, Kal1Tu 
KaJIKhm lllhlKJ\aH, caK:TaJiraH OCbI eKeH. MopHcl(a apa6 FaJJbIMD<1.PbI 

OChIHbl 6in.uipreHL(C, OJT K:allpaH K:aJ1bll1, J\¥paH)lhl 01\bIO. !\ell 

lllhJH,UhIK:K3 K03i )KCTKCH. b¥J1 30p Mdcenere KeHiH op<UI3MbI3. 

EKiHwi 6ip aihaHhIH .uereHiMi3 0JJHMn r¥PTibIHbil-l csx1anyi,1 

)1(3HbIH.Ll,a. Kyni 6yriI-Ire ,[(ettiH J<:¥paH)la attThJJJFaH fafown:ia 

3¥JIKapH3HbIH MCH ECKCH.ll.ip (AneKC3H.ll.P) 3¥JIK:apHaHbll-l,Ubl (MaKe
/lOHCKHH) waTaCTblpUTb!H.UbIK 6ap. 0Hbl!{ mi X31( JliHMCH ){((Llfall 

.um.u1 waTaCTbipyra }!{OJI arna)lhI. 

fpeKTep.uiJ-~ Om1Mn .uiniHCH Eypona es1.uepi ;;lJI.uaK:awaH Ko:1 
y3reH LJ,eyre 6011a)lhI. AnaH:.ua, "aypy K:anca )la, ;iJJ,eT I<aJirvrnc" nc1-e1:

.uei-i OHbIH. MHpacTapLI KepiHic 6epin 1\3113,ll,Li. M b!C3Jlbl xaJibII\apan hi K 

"OJIHMrr11ana" oi1hrnnapbrn anai1hIK.. On OHbIHLlbI aTeHcTcp e- 1 iHi1t 

pyxaHH F¥PIIhIHIIIa I\apcr,1 an.u1>1 )leyre 6ona.UbI. Mb1can Ke111ipci'iiK. 

"CeKceHimui Om1MnHana" 6¥pbIHfbI CCCP-.rre eTeTiH 6onhm 1978 
)f(hIJibI Kaynb1 aJibIHJ.lbI. OJI OHbIHHhI!-l "8ym1e OThI" Wbiparhrn )K3 ry,'ra 
6¥phm l\a3ipri Texmrna l\OJWaHbm KenreH 60.ITca, 6i3nep onaii eT

nei1, OHbll~ HaFbJ3 e31HIH. Ke3iHe!-I l\OJlMCH anbm, a)].aM)J:apJlbIH !lle

pyiMeH M~cKeyre ">KCTKi3y KepeK .uereH rnewiM I<a6hrn)la)lbI. 0HbIIl 

aTbI 0JIHMn nyhrnaH MJcKeyre )KCTKi3y ywiH 6ec Mbi!{ KHJIO\JCTp 

)f(CpJleH 0Trre1-1 ffry KepeK. On fpeum1, Eonrapmr, PyMhIHH51, CCCP 

)f(epnepiH 6acbm eTy KepeK. On wepyre 22 )f(yttpiK rne6ep11ep 6ony 
KepeK (on Teri ampaBHT JpniHi.H, ecKi caHbI 6onap ). Con ceKi11ni TO

Jibm )KaTI\aH F¥pb1nTapbl 6ap. 0.11 IIIbipaK:ThI I<aJiai1, KiM )f(acay KC-
peK? OraH 6JI1Ti )f(aptrn:nay KepeK .. . 

To11bm ){(aThrp. On ratta eMec ... COii OTI<a 6ac 11in, ca)f(JJa erin 
Ta6bIHF3HblH na K0pJliI<. 

l<:hICl\aChIHaH attTKaH.D,a Eypona1-1h1 ypJiaraH ;KanraHWbI l\apaK111b1 

!\On.nan )I<aCaITFaH F¥PbinTaH 6i3.D,ep aynaI< 6oJiybIMbI3 KCpeK. 

T¥paHHbTH, 8ri3xaHhI J<:¥paH.uarbJ Fa6.D,on.rra 3.y_)Jf\apHaHbIHFa ){(3Kb; 11. 

Conai1 6os1a T.y.pca .D,a 6i3 ora1-1 rn6brn6ai1MbI3. TineKTi AnnahrnH ri

nei1Mi3. A6aH)lbIH:: "OcbI JK¥-PT EcKe1-1nipni 6ine Me eKeH", ]len cypa"-: 
KOHblll OTbipFaHbI COJ1 )f(aJIFaH ){(On.ll,aH cal\TaH.Ubipy Marbmacbrn,:ia. 

EH.D,i, I<Opb!Tb!HD.bI, !JlbIH}lbIK. K.yaHbIIIIl\a apttan: "cyi1ittwi" )le
re1-1 T3f\blpbmKa KCJieMi3. 
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CYHIHllll 

T8tt:ipi rnparrhrnaH KemeH 3op I\YaHbilllThI 6in.nipirr, cyi1iHllliney 
rrattrnM6ap11ap.LJ,aH I\aJJFaH )l(ai\ChIJihII\ MHpac. Kerr rncb1p11ap 6oi1-
hIH.LJ,a a.LJ,aM.LJ,ap 6e11rici3 6011hm )l(a6hll\ )l(aTI\aH Cb1p11ap.LJ,aH T::itt:ipiM 
6i11.LJ,ipreH lllhIH)J,hII\ThI oprnrn cany.LJ,hI .LJ,¥PhIC Kep.niK. illhIH)J,hII\I\a 
K83 )l(eTy eMip.LJ,itt: Ma{\caThI mu. Con yllliH OHhIH: aThIH cyttiHllli 
aTa)J,hII\. 

CyttiHwi .LJ,ereH ce3.LJ,itt: ett: I\¥PMerri )l(::lHe aca Tepe1~ MaFbIHaJJhI 
TypiH MeH A6ai1.LJ,aH OI\hI)J,hIM. On Kici 83iHitt: 38-cmiH.LJ,e 6brnai1 .LJ,e
reH: "f ¥Mbip e3i - Xal\HI\aT. I\att )l(ep,ll,e F¥Mbip )l(OI\ 6011ca, OH,n:a 
K8M::inaT )l(OI\. Eipal\ 8y1111e11ep.LJ,itt: .LJ,e fopi 6ip.LJ,ett T8pKi .LJ,ym1e eMec 
e.LJ,i; FaIII8p8H - My6iwip8.LJ,aH I\a3peT f OCMaH, fa6.LJ,ypaxMaH 6HH 
f acpyp, ya Can1.LJ, 611H 86.LJ,yl\aC yllleyi LJ:e y11KeH 6ai111ap eJJ.i". BacKawa 
attT}\aH)J.a 8ymreniK JJ.YHHe)J,eH 6e3yMeH FaHa Ta6bIJ1MaH)J.bl. 8MipJJ.itt: 
e3i xal\HI\aT. AJJ.aM 6anacbIHhIH: )J.aMy )l(OJJhIHJJ.a 6attJThII\ Ta KepeK. 

Tipi KyHiHJJ.e ~hIMaKThII\ )].err rraH:rnrvr6aphIMbI3JJ.bIH: cyifiHlllineren 
OH caxa6achIHhIH: yweyi y11KeH 6ai111ap e,n:i. ,[l,eMeK a)J.aMHhIH: TJtt:ipi 
aJJ)J,bIH)J.a )l(apbrnI\aHyhI OHbIH: ayl\aThIHaH eMeC, Xal\ )1(0JlbIH)J.aFbl HH
eTJHeH )J.ereH MaFhrna ryaJJ.hI. 

Eypona en)J.epi aJJ.aMJJ.apJJ.hI TarrTaprn TorrTaCThiphm, a)J.aM

.IJ:hI T¥PMblCI\a I\¥11 eTirr, 6ipiHe 6ipiH I\apCbl I\OHbIJI )l(ay11aCTblpbII1 
)l(aTI\aH Ke3.ne A6att.LJ,hI ¥JJhI JJ.;,)pe)l(eJJi pyx11 cyttiHwiHi xa6ap eryi 
epeKwe JJ.aHaJJhII\, epniK e)J.i. AttThrnrnH OH caxa6aHbIH: I\aJJFaH )l(eTe
yi, oprnwanap MeH KeJJ.elinep 6011aThm. AiiTatthII\ A6y6aKp, foMap, 
f an11 CH51I\Thl. Oehl niKip.ni 6i3 KerrTeH KeTepep e.D,iK, 6ipal\ ornH 
)KOJJ 6epinMeH KenreH 6011aThIH. EH.rri FaHa COHbI I\aHTa ecKe anhm 
OTbipMbl3. 

CyliiHllli )J.ereH C83JJ.itt: J\¥paH)J.an1 Manrnachrn I\a3al\wa ayJJ.ap
rvranapJJ.aH )l(att:arna K8pJJ.iK. CoHhIH: 6ip TaMalllaChI Fa11ca - Map11aM 
¥JihIHaH 61-cype)J.e: On Kici - l1cpahUJZ ¥Pna~mapbz MeH ceHoepze 

All!lGh mapanbZHGH ;;1ci6epifl2eH e.nutLwiH - naumM6ap,WblH, oezeH. 

CoHaH KezliH GJ10blHOa2b1 Toypammbz pacmayutbl JJCCJHe MeHeH Kei'liH 

lff.rzemiH "AxMaO" ammbl nai/2aJvt6ap.AteHeH UlfltutifleiiMiH ", oezeH 

eoi. (7-a51T). 
Bhrnali olinarr I\apaFaHJJ.a Annahrn ceHreH HMaHbI 6epiK aLJ:aM

JJ.ap ochI ce3re 6ip.LJ,eH TOI\TaIT, TaypaT rreH J<.¥paHJlbI !\amp Tatiy 
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KepeK K.Ott. £ipaK, 6apJibIK )Kep}le oJiaH. 6oJIMaJlbI. Tanac-rnpb1c, 

KYHWin!-dK, T;:}KannapJibIK, fornereH TOHTap JZ¥paHra CCH6e)J.i ... 

£ipaK, WbIHJlbII\ )KCI-\6di KOHMaHJlbI, f\¥pmmhIB xaK. eKrni1r 

6apraH cattbJH F¥Mbip 03j }l::rne11}len Kene;:i:i. 

19-cypeTTe coratt 6ai1JiaHbICTbI Mh1canJJ,ap KCJITipniK. Ocb:11b1 

I<apaCTblp3Mbl3. E>an apaHbIH, ¥5fCbl ceKiJ1}li aJITLI KblpJibI 6ei1HCJICp

MeH TaHbICIThT3 ( 6-8-cypeTTep ). b¥JJ KeffiHri 19-cypeTTe Taf'bl COJI 

6e:Htte, 6ipal\ M¥HJl3 aJITaYJlbII-1, aHHaJiaCLIHa TaFbI L(3 eKiJleH OH CKi 

¥51 KOprnaFaH. CottbIMeH 6;:)pi OH TOFbI3 \!JI 6oJibID IllhIKTbI: opT~FW 

6ipey, OHbIH. CblpTbIHJl3 anrny, OHbII{ CblpTbIHJla OH eKi: 1+-6+12= J 9. 
D¥JI Tal\mwa 6ac 6arn cm-ILI, J<.¥paH cypecrn1H. caHbI (19x6= i 14 ). -, 

.!9·······196 

C6,,6Jt!1.1Ji~. 
(§ l/3 J t-t> :r:&ur-s:-.;?!".~..,_.;y.t.,;_f) 
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J\¥paH,n:a: "ycTiH,n:e OH TOFhI3" ,z:i:ereH a5IT 6ap (74-cype, 30 aHT). 

CornH apmUIFaH ITaKiCTaH FaJihIMbI AxMa,n: )lH,n:arrhIH, "K,¥Pm-t 6uiK 
,ltf2:JICU3a'' ,n:ereH KiTa6hI 6ap ( 1980 ). Oehl OH TOFbI3 OpbIH,[(bl rnp,n:hIH, 

TaMarna 6ettHerrepi )l(eHiH,n:e 6¥pbIH ,n:a jJ(aJFaH e,n:iK. 01maFb1 6i3,n:iH: 

TyciHiK. Orr OH TOFbI3.IJ:hI 6i3, )l(OFapbi,n:a attTbIJIFaH d,n:ic 6ottbm

rna, acnaH K.¥IJbIIlbIChIMeH 6attrraHbICTbI K;aparnH6bI3. 5IFJ-JH OH eKi 

M)'lileJI aH:, )l(eTi xaT KeK ,n:en: 12+ 7= 19. 0HhIH: ycTiHe )l{eTi xaT 

)Kep,n:i I\OCI\aH,n:a on )Kep caHhI, Te1nue caHhI, I\aF6a caHhI, TeMip 

{
26 

(xa,n:H,n:) caHhI )l{HhipMa aJIThI 6orra,n:h1: 19 ± 7 = 12 . CoHhIMeH aJITbI 

l\hiprrhI 6arr apa ¥JIChI MeH arrThI rnaprnhI 6erri TeKwe - I\aF6a ThIFhJ3 

6anI1aHhICThI ,n:ereH MgceileHi ,n:gJ1eI1,n:ercH e,n:iK.EH,n:i con MgceI1eHiH: 

J\¥paH,n:aFhI aHrrap,n:a 6ap eKeHiH ecKe canaMhI3. CoHhIMeH 6a:H

naHhICThI cyniHrni Tal\hiphmK:a Ke.11eMi3. AttTbIJIFaH )l(JibipMa aJIThI 

TeKrneHiH, reoMeTpHHJlhII\ MyrneI1ep caHbI eKeHiH 6iI1eMi3. ArrThI :tical\ 

()1{=6), ceri3 Te6e (T=8), OH eKi I\bip (I\=12); 6orra,n:hI 6+8+ 12=-

26. Ochrnap,n:hI TeKIIIe caH TypiH,n:e 6ip,n:eH )l(HhipMa arrThIFa ,n:ettiH 

)l(a3Ca}\, COHaH KettiH COii TeKrneHi 6ip Te6eciHeH TiK waHhIIIICaK,, 

coII caH,n:ap,n:hrn: l\aHIIIaChI ycTiHeH KaparnH,n:a Ke3re KepiHe,n:i? 

I\aHrnaChI KepiH6e:H,n:i? .6i3,n:iH, }\a3ipri K,aparr OThlpFaHbIMhl3 COii. 19-

cyperre attThIJIFaH )KJiblpMa aJIThIHhIH: OH TOFbl3hI Kepirrin T¥P (OH 

TOFhl3 ¥JIFa OH TOFhl3 CaH K.OHbIJIFaH). 0HbIH: opTaChIH,,'J:aFhl jJ(eTeyi 

KepiH6eH:,n:i. Onap,n:b1 6i3 OH: )l{al\Ta )l{eKe KopcerriK. On caH,n:ap,n:hIH: 

)l(JibIHhIH 6hrnaH: aifh1paMhI3: 

19(1+19) = 190 ; 
2 

20(20 + 26) = 161 • 26(1+36) = 351. 
2 ' 2 

Oehl caH,n:ap,n:bIH, TaMarna Ta6HFH Fa)l{attbm MgH,n:epi attThIJIFaH 

cypeT 6eTiHeH rn6hrna.n,h1. 190= 19x 10 - rnilaMH TeKTec caHbI 

6ac 6arn caHhI (19-cypeT); 161-M¥cattbitt, aca (rnca) TaHI\ caHhI, 

Myl(arrarnrnT AJ1MC caHbI (7-cype); 

161 = u..,lY' = .c..,l . Arr-CaparnH-lli aJrn-I\mrn Myrnerr caHhI, Att.r:t:hlH: 

yni, naifrnM6ap ,n:aH,FbIJibI, TaFhICbIH TaFhrnap. 

Cyperritt: aCThIH:FbI 6erriMiH,n:e yrn Fa)l(atthm rnaprnbI ChI3bJJIFaH. 

Orrap yrnTiK, TeprriK, 6ecTiK rnapwhrnap. OI1ap,n:h1 6i3 bI,n:phIC 

yrnKIJIIHIH: (MacnacThIH, ~) ai1:HaI1acbrna opHarracThip,n:hII(. 
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Onap.D,bII{ Fa)J<atthm rnaprnhIJrnp arnny ce6e6i OH;.i:aFhI TY3Y 
CbI3hII(Tbl 6aFhITrap OOHhIHIIla caHaFaH.D,a )l{MhIHhI mrpal\mbl Calf 

6onhm OThipa.D,bI. MbICaJihI: 4+9+2=15=4+5+6... 1+15+ 14+4=34= 

=1+6+11+16 ... epHeril 1+24+7+20+3=65=11+12+ 13+14+15 ... n(n2 +1): 2; 

n=3· 3f>±_~l=t5· n=4· 4(1~+]_=34 n=5· ~Q:S+!2_=65. 
' 2 ' ' 2 ' ' 2 

Eip TaMamaChI COJJ, attThIJIFaII yrn T¥pah,TbI caH )!(lfbIHhI attThIJ!FaH 
cypenep )KHhIHhrna Tea IIlhIFa)J,hI: 15+34+65= 114= l 9x6. 0HaH 
m'.OFapFbI aJIThI I\blpITbI, OH TOFhI3 ¥5fJTbJ TOp,Ua na caH)J,ap.JlbIH, I\OHhIJTY 
peTi con ceKiJIJJ.i. 8p6ip 6ec caHll:&II<: 6aFbITTa cmr.nap )JUfhIHhI 
T¥PaI<:ThI 38=19x2 60JTblI1 IIlhIFa,llbI: 18+ 1+5+4+10=9+6+5+2+ 16= 
=3+7+5+8+ 15=38. 

,IJ:eMeK OJI 8G:JICGUbln OH m08bl3. 0HhIH, .rm yrn 6aFbIThII-!aH 
aHThIJIFaH aJJThI ece OH TOFhI3 IIlbIFa.D,hI: 38x3= 114= l 9x6. £acI<:arna 
attTI(aH)J,a OH eKi J\1f7UeJT acnaHdbl, :Jlcemi xam KeK sarnMdbl Tznripi 
6ac 6ama <JJltipL11eH anmbz KYfiOe :J1Capanrt<,a7-t )],cce 6orrrnH,nai1. 
TeKrnettitt, aCThIH)J,aFhI KepiH6ei1TiH :1KeTi caH.D,bI 6i3 MbIHa)J,att oH:MeH 
opHaJiaCThlp,I:l,bll(: aCThl MCH ycTJ I(OCbIJIFaH)J,a T¥PaI<:Tbl caH IllbIFY KC

peK. 5+23=20+8=21+7=22+6=24+4=26+2=28. £ip FaHa catt I<:amm 
I<:Ott.D,hI 25: on 11.D,phIC catthI (9+6=25). Orr aJTTbIHllhI caH, 5JFHH OH bl 

aJJTbIH caHhIHa (KyH MeTaJibIHbm cattbrna) Ke6eiheMi3, 6orra;:thI: 
79x25=1975=1273+702. Keilittri caH.D,ap.uhIH. I<:attnaH lllhII\I<:aHhlH 
cyperreH I<:aparr rn6apcbJ3. Orrap cyH:iHrni caH,rrapbI: 1038=Arr-To
ypaT (l.l:i.J)w), 235=Mycan11I<:a(-=-~l). 1038+235=12+3=1000+273. 
543+ 159=702=35 lx2. 543 - My6alllpa (cyH:iHrni), 159 - HcMy
AxMa)l (106+53=53x3 - HoI<:aT-Te6e=T= 159). 351 - Arr-Caparn11-
llla5t:H-I\osrn-rra:HrnM6ap .D,aH;FhIJibL OrnH KeceMllle (apnIKirr) caHbIH 
I<:OCbIII )l(CKernerrei1Mi3 (arr=31) 6orra.D,bI: 351+31=382 Arr-~paH 
caHbI, ~ynue caHhI (618+382=1000). KepiH6ec :1KeTi caHbI - rncH

Arr+MhIC caHbI 161 Fa)Karr ChiprrbI. Ottbrn; 6ac 6arnMeH I<:OCI<:aHJJafhJ 
Typi rnei-i:6ep Kcpriwi CKeHiH Kep,niK: 161+19= 180. 161+159=320. 
Enni ocbI canrn cyH:imni caHhIH KOCaMhB: 

{
704 = 88x8 = (62+ 26)(2 + 6) 

543±161= 
382 = AJZ-Kypa11. 
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fanaMH ra:>KaHhm caH, T¥paH l\aKna caHhI, xaiu1.II (TeMip TeK) 
caHbI, 6ewette caHhI, eri3-ceri3, ceri3 a}IJ\ caHbI... OH:nan l\apacm-1,hn 
ranaMHbIH, 6ip KinTi ocLIHJJ.a :>Karn;aH CbIHJJ.hl. Conai1 ,LJ.a 6ony Ke
peK e,LJ.i FOH, eHTKeHi TJH,ipiHiH, :>Kapbm]\araH 3op I\yaHhIIIIbI yaxH 
TypiHJJ.e cyH:iHwineHin OTbip. On TY 6acrn, fopiHeH 6¥pbIH, l\am1MJJ.a 
(.!~f = 154) xa6ap eTinreH: Jlay JlaKa JlaMa xanbil\TY an+ac}maKa: (J J 

';/'2.1 l..l ..:....!Sw 1';/ .9)\'2.1). On anraIIIl\hI fi¥pJJ.bIH, aJIFaIIII\hI ce3i: An-XaM)J 
Jlirnah = \.h...,..i.ll:i.. Arrrrahra myKiprriK. 0HhIH, caHJJ.bII\ MJHi 6orra,LJ.bI: 
31+52+65=83+65=148. 0Cbl eKi caH.IIbl ]\OCaMbJ3: 

{
302=151 x2 

154±148= 6 . EKeyi .n:e An-~paHMeH 6ai1naHbICThI: 

151-caHaM .... 
(.....Ulf) epKeIII, eKimui na)\apa cypeci I\¥paH epKeIIIi (Xa)lHC). 302 

- Ea.Kapa ca11bI. 19x6= 114-cype caHhI, 19-6ac 6arn. 0Hhil-J. rnMawa-

{
684=19x36 

CbI 382 ± 302 = 
80 

. 36 - rneH,6ep caHbI (36-HaChIH cypeci 

- I\¥paH :>Kyperi), 80 con eKiHwi cypere CJHKec eKiHrni xaT KeKTiH. -
f¥TaPa.1IThIH. - AHI\hI3.IJ:bIH. MeTaJibI cbrnan. On Eni bl)lpbIC :>K¥JJLl,bI3bI 
:>KJHe <Dapa6neH caH)lac eKeHi ecTe 60J1CbIH: f¥Tapa.n:=<l>apa6= .c..'.il_)~ 

= .9l)y =284=71 x4. 
Corr attThrnraH eKiHrni cypeHiH. - epKern cypeHiH. (Ea.KapaHbIH.) 

6acKbI :>Ke Ke Jpin 6errrici M¥.KarraraT A+ Jl+M 71 - (llf) eKeHi ofi,a:a 
6oncbrn. 0HbIH. rnpT ecerreHyi, :>Kep caHbIHa eceneHyi, ap6al\ (lye: 
=273) ececi. 0CbIJiapMeH 6aiiJiaHbICTbI TaFbl 6ip caH CCTC 6oJ1CbIH. 
OJI 12x 11=132 - :>KypeK (I\arra6= ily) caHhI, :>KJHe nai1raM6apra 
6epinreH .Kai1TarraMaCbI :>KeTi ca6HF (""'"'!<::) caHbI. OcbI cami;hI 6acl\a 

{
280 = 7x40 

HMaH caHbIHa KocaMbI3' 148±132= nai1raM6ap cam:i:a-. 16 = 2(2+ 6) 

pbI, FaJiaMtt caH.n:ap, H¥P.IIbIH, Ty6ipi: 162=256 - H¥P· 
A.llaM.IIhI Amrnh I\aJiaMra yriperri (96-cype, 1-5 a51TTap ). 0Hb!H 

{
170 

caHbI 170=!\anaM=(llf ). 0HbI 6bmai1 :>Ka3aMbI3: 91±79 = 12 . 91-

An-lllaMcH (KyH) ~pan cypeci, 79 - AnThIH, KyH MeTaJJbl. KyH 
cJynec1 aJITbIH KaJiaM. 
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K.¥paHHbIH: epKerni TgI-lipittitt: ;}MipiMeH ocbI anTbIH J(anaMMCH 
)Ka3bIJTFaH )J,ereH MaFbIHaCblH MbIHa epHCKTCH Tycittyre 6orra)lbJ: 17-
0+ 132=15 lx2=302. OcbI aHTbIJTFaH catt)J,ap)J,aH )J(CTi xaT KeKTepD.irr 
MCTaJI)J,ap caH)J,apbr MeH 6ac 6aTa canµ:apbIH IIIbirapyra 6orra)J,hl: 

2(54+ 148+9 l )=393x2=786=(47+80+29+79+26+50+82)2. 

OH:rrarr J(apatt:bI3. f a)J(atthm M¥F)J(JI3a )J,eren Oehl. OtthIH. ap 
)Karhrn,n:a Tanr TaJiaH: Fa)J(anTap )l(aTbip. 

CyH:imniHitt: Fa)J(atthm CbiphI OHhIH; W-¥6aH:rrbIJ( -rypiHeH IIIhIFa)lhI: 
543x2=1086. :0¥JI can :tirnbrpMa anThI .n:ereH apa6rna ce3)],iI-l caHJJ,bJK 
M;}Hi eKeHin )J(a3ran6hI3. EcKe anaH:b1J(: )l(JihipMa=20=raIIIpy=...:.JJ.j 
. Can)lhII\ M;}Hi: 570+56=626={20}. 

ArrThl - ceT=6= ..... ..::..i, caHJJ,hII\ M;}Hi: 460. )KnbIHbI: 626+460= 
= 1086= {26}. EKimni )l(aFhIHaH 6¥JI apa6ma cpapb13JWP )J,eren ce3.IJ.i1-i_ 
caH)lhII\ Mgm: 

!.ft.u(!.Jr-l.J)- 1080, 1086. 
n¥Jl TaMarna caHHhII-l TaFbI 6ip ynKeH CbipbIH, Ann ah I\Maca KeH i H 

{
159 

aHTaMbl3. I\a3ip MblHaHbl I\apaI-{bI3: 161+159=320, 148±11 = 137 

148+52=200. TaMarna eptter<rep: 11 -- AH:, 137= c~ = cpH3HKanbrn~ 
e 

T¥PaK:Thrnap I\aTbICbI. On e3i An-l1aJ(yT achIJl racbrnhm catthrna ece
nec: anJiaI\yT=548=137x4. (~1.93w=548) (55-cype)J,e, 58 a51T). Oj1 
lllott:aH: TaChI ( 11-cypeT) anTbIHlllbI acrraH - Mymrap11. 200-raJ(brn
ranaJ( (A6aH: caHbIH,n:a aHTbIJIFaH)=. TarbI 6ip TaMaIIIa caH: I 070+ 
+ 152=1070+ l 9x8=1222=1000+222; 222 - HHcacp bl<.. . ..i- Fa)J,aJiaT. 
EKiHmi: 235+159+153+393=940=470x2 (3aM-3aM). TarhI 6ip caH: 
1070+ 103 8=2180=( 432+622)2. 432= 108x4, )J,gyip caHbI, 622 hmiqrn 
)l(bIJI caHbI. 1038+235=1273=1000+273 (Ap6ar). AH:TbIJIFaH )l(Jib1p
Ma anThI caHbIH, aH:TblJIFaH rrepimTenep caHhIHa I\OCaMbI3: 

{
6000 = 600x10 = 60x100 

91x54±1086=4914±1086 = 
3828 = 657x4 = 319xl2 

ArrrrbICThII\-aJITbIJibII\ ecen Heri3i, II1ett:6ep Heri3i OHbI 6LrnaM: 
)J(a3aMbI3: (47+53) 60=5/3x3600. 5/3 - illott:aH: HOTaCbl - HaI\yT 
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TaCbJ... OcbI canra 320 caHbIH I<OCaMbI3: 161+159+91x54+1086= 
=320+4914+ l 086:-:-6320=79x80. fa)l{aHbm caH. AnTbIH MeH Cbrnan 
(79x80); 

{
159 

80 ± 79 = 
1 

. Hol(aT=l1cMH AxMa.n: ( cyihHwi). 

KyH MeTaJ1b1 MThIH MeH AttI<hI3 MeTanhT ChrnanTbUl ochrnaii 
. . 

Ke3.n:ecy1 acnaH K¥PhIJJhIChIH)la KepceTIJireH, TepeH CbipJihI H:.:>pce 
(3-11-17 -cypeTTep.ai I(apaHbI3 ). AttI\hB ·· f¥rnpa.n:=<l>apa6 - An
hapMc (hI.r:t:phIC) eciMiHe 6ai1:JiaHbICTbI eKeHi aHThIJl)J,hI. On eKimui 
acnaH - 6ac 6apMal\, eKi 6ineKTitt: 6ac Tiperi. oineKTep - AnTblH 
- KyMic). On MeTan;::i:ap.r:t:bI epiTeTiH TeK OChI cbrnan KaHa. EapnhIK. 
anXHMIUfHhlfl KiJITi OCbIH,1la. 0HhIMeH 6ai.f:naHbICTbl acnaH att:bl3hl, 
CHK.bipnap e)l(eJI.n:eH Kene )l{aTbip, KyHi 6yriHre .n:ei1iH 6enriJ1i. 
Apa6Tap.r:t:bII{ MaJIFal\rnChI, XHMH51 - Martt51CbI ocbI.UaH. AnxHMH51HhIH. 
arncb1 blnpb1c nai1raM6ap. M¥ca nai1FaM6ap anxHMHH e1-1epi1-1 6iJI
re1-1. b¥JI3P.IJ:blH apFbI )l{afhIH,[(a 6apJibIK, fb!JlbIM TapHXbIHbIH. TaMama 
cb1psiaph1 )l{3Thip. On Cbipnap.r:t:hIH: Heri3ri 6acrnyh1 J<¥pmma eKeHi 
attK,hIH. AprhI )l{afbIH.r:t:a 6apnhII( FbIJihIM TapHXbIHbIH. TaMarna Cb1pna
pb1 )l{aTbip. On Cb1pnap,JJ;bIH. Heri3ri 6acrnyb1 J\¥paH.n:a eKeHi attI\hIH. 
oipHerne 6¥pbITII enrneynepiHe TOK.TaJiblI\. MoICaJlhI: 

161
+

159 
= O 32 = Sinl8°40' = tg17°45'. 

1000 ' 

OJiap;::i:aH IllhIFa,IThI: l 8°40'=1120=28x40, l 7°45'=1065=7lxl 5. 
Eenrini caHoI 6¥pbIIll rypiHJie 60Jia.n:o1: 0,543=Sin31°53 '= 

63°26' 
=Tg28°30'. OJiap;:rnH IllhJFa.IJ:hI: 31°53' - --= 10' . 28°30' x2=57°. 

2 

E¥JI 6i3re epTe 6enrini 6oJiraH an-XanH.U TeMip TeK 6¥poIIll: 
847 
550

=1,54 = tg57. 154 - l\a.n:11M caHbl. TaroI 6ip 6¥pbIIll: 0,273= 

70°32' 
=tg15°16'; OJI 60JI3.UbI: ---15°16' = 20°=1200. 0,786=tg38°10'= 

2 

=cos38°l l '; 138°11 '-38°11 '=100°=47+53=100. 
Yrn aphrc MywenepiHe1-1 6¥ph1w: 

0, 159=sin9°9'=tg9°2'; 9°9'=549: 549+543= 1092=273x4. 
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0,609=sin37°3 l '=tg3 l 0 20'; 31°20'=1880=470x4=94x20. 

0,516=sin3 l 0 21'=tg27°l8'; 31°4' -6''4'=25°= 1300=26x50. 

b¥JI apan.a TCK MbICaJI peTiH,IJ,e eti: OI-J;aH, K83re Kepittirr 

T¥PFaH,naphrn KepceTTiK. Onap.UhII-J: e3iH µ;e Tepeti: Tarr,IJ,arvrni1 

l\aIILJ:bipJJ:bII\. ApHaHhI 3eprrey )KacaraH a,n,aM,nap ottaH nrnai1 
)KaH,aJibII\ awyhl MYMKIH. 

Am\apHatthm 6¥phIWTaph1: 0,441=sin26°10 '=tg23°48'. 0HaH 

lllblFa,Il,bI: 26°10'+23°50'=50°=3000'. 23°48'=1428=119x12. 

I\bl3bll\Tbl MaFJI¥Marrap. hl,IJ,pbIC}\a K8llleMi3. hI,npbIC lllbIHlllbIJI 

nai1rnM6ap ( l 9-cype, 56 a5IT). 

bJ,npbIC=275=i..l ..J:!'-'"" 

C11.n111\a=205=.:i....l,!S\. 

Ha611a=63~\. 

275+205+63=480+63=543=18x3. 

Oehl aHTThIH: caH,nhII\ M;:rni aHThIJIFaH cyifiHllli (My6apallla=~) 

=543) caHhIHa µ,;rn lllLIFYhIH,na 30p MarblHa )KaTbip n,en 6irreMi3. Orr 

caHHbII{ 03iH 6i3 6¥-11 apa,TJ,a eKire 6en,niK hl.nphIC+lllbIHWhIJI=480 

(54-cype an-1\aMap -- Ai1 cypeHiti: )KHhIH caI-ib1: 54+371 +34=480) 

63 - nai1raM6ap w:aHhI. 181 - Mal(ai1-ophrn n.ereH ce3 (Al~= 181 ). 

MhICaJihI I\aF6a,IJ,a Mal\aJI I16pahnM. ,Il,eMeK cyi1iHwiHiti: a}\b1pn1 

opTaJibll\ opbIHbl OCbl ,n,ereH MlllapaT CbIH/(hl. 

illhIHlllhIJI ,IJ,ereH Ce3, gp1rne,. 6apnhIK nai1TaM6apnaprn 

opTa}\. hl;::i:pb1C=An.apbIC=Ol\bITYWbI-¥CTa3 MaFbIHaCbIHJ(a. ,Il,eMeK 

nai1raM6apnap ce3n.epi lllhIHJJ:hII<: yax11 n.en 6iny KepeK. EKiHmi 
)l(afbrnaH hlJJ.phIC FhlJlhIMMCH MhII\Tan W¥FhIJJJJ,aHraH a.naM. O.n 
acnaH I\¥PbIJihlCbll-! 3eprrereH, )K33Y-Cbl3Y FbIJJblMhIH ,naMhITl(aH, 
KeMe )Kypri3reH, TOJ<:hIMa iciH JWMhITl\aH, AJrnah 6ipniriH rnIIaM11 

FbIJJhIM apl\blJlhI TatthIFaH. Otthll{ YlllKiJI (Macrrac) n.ereH, An
hapMc - OK¥JI,Il,hl3-F¥TaPa,1J,) n.ereH l\OChIMrna HhICIIhI eciM,nepi con 
OHepnepiH KepceTeTitt 6onca KepeK. FbIJihIM canacbrnatt aJIFaH;Ja 
HCJlaM fllJ!blM,IJ,aphIHbll{ - xaKiM,n,apbIHblI{ 6ipiHwi ¥CTa3bl hI,n:pblC 

)l,en 6irry KepcK. bin.pucThII-J: F¥rnpan. - (An-hapMc) aThirvieH <l>apa6 
ce3IH11{ catt;::i:acTLIFhr COHhI MCH,3eiin.i .nen 6iny KepeK. 

EKiHwi )KafbIHaH M¥ca 11aJ1raM6apJJ:hIH, bl.IJ.phIC eniHJJ,e TYbl!J, 
COHaH Tgpfoie aJIFaHhIHa I\apaFaHJJ,a, OHhIH: <l,'IXHMI15!HbI 6inreHiHe 
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K:aparaH.D,a 011 bl.npb!CTbIH, iniMiHeH TaFJlbIM aJIFaH )],err 6iny KepeK. 

M¥caHhIH. KepeMeT aca (urn:a) Ta.HFhIHhIH, 6achIHJ.J,aFbI me rreliiwTeH 

Illhil\l\aH, Ai>aHHaH (F. c.) KMFaH ,LJ,ett)J.i. EKiHwi )J(aFbIHaH OHhIH. 

TayparrhI )J(a3FaH TacbI KhI3hrn Jlanrn eKeH ,n:ell:)J.i. On I\hl3hrn naFhIJI 

bl)J.pbIC rraH:rnM6ap)J.bIH, 6eT TaCbI 3YMPY.llTbIH, 6ip Typi. .[{eMCK 

bf)J.pbICTaH M11pac, rn6par M11pac 6onrnH. 

Apa6rnpJlbIH. anxHMH51 canachm;::i,a K:aJJ)J.bipFaH M11pacTapb1 

OTC MOJI ... COHbIH, irniHeH 6ip FaHa ce3..a:i a.JlaHbll\, OJI MaJ1FaMa 

~' HeMece A+ManbFaMa aTbIMCH KyHi 6yriHre ..a:diiH FbIJ1bIM,lla 

K:OJI.LJ:aHhIJihm Kene)J.i. Orr aJIThIH,llhI ())(;me KyMicTi )J,e) l\¥MHaH att·

biphm aJIY..QhIH Heri3ri J.IJ.ici. ArrThIH TOThil\DaHThIH, 6acK:a 3arraprn 

l\0Cb!J1a l\OHMaHTbIH aCbIJl TCKTi MCTaJJJI. IwiH.ue aJJTblHbI 6ap Tay 

')J(blHblCTapbI - TaCTap 6¥3bIJ1bII1, My:>Ki.11irr, cyrn waHhlJlbIIT, K¥MFa 

aliHaJJFaH)la aJJThIH Tyi1.ipwiKTepi COJ1 K¥MHbIH, irniHe )IUIHaJia)lhI. 

l\¥M e3eH apHaCbIMCH eKwenirr K:aJJhIH, weriH.D,i K¥M K:a6arraphrna 

aliHaJIFaH)J.a aJJTbIH TyliiprniKTepi .ue CKlllCJ1irr, 6ipiHe 6ipi )Ka6blCbII1 

ecirr, ipineHirr, ipiKTenirr aJJThIHJlhI Iq'.MFa attHaJJFaH. )Ky3 MhIH,)laFaH 

)KbIJ1.IJ.ap 6otthlH,.Qa OCbI dcep.IJ.iH, CaJJII,apbIHaH ipi 83CH,llep apHaChIH

.ua K¥M irniH.ne arrThIH KeH.nepi naI1J1,a 6onrnH. MbICaJJhI OChI KyHi 

L1,ym1e )l{y3iHe aThnuynhI JleHa, An.naH, EHeceH: 6oi1JiapbIH.IJ.aFhr 

alJTbIH KCH.D,ep COHhIH, MbICaJibI. CoJI aJITbIH)lbI J\¥MHbIH, KCHiHeH 

a.nTbIH.IJ.hI aHbiphm any)J.hIIi e')J(eJiri 6acTbI ~.uici - MarrraMa d.nici 

6orrraH . .5Irn11 CbIHarr K¥HFaH acrny)J,LIH, 6eTiHeH ( CbIHarr ycTiHCH) 

a.JITblH)J,bI K¥M.llbl )J,OMaJJaTbIII waw1111 6TK131I1 OTblpCa, OHbIH, lllilH

}J,Cfi aJJThIH TyihprniKTepi con cnrnarr iwiH.ne epirI K:aJihITI I\051,1.1,hI. Eoc 

K¥M WhIFaphlJihm TacrnIIa.IJ.hI. AIIThm epireH chrnan I<:arr K:apa Ca3 

6aJJWhll\ -rypitt.D,e 6orra.r:i;hI. ManrnMa coJI. 0HhI hI,1.1,hICl\a (J\¥Mbiparn) 

CaJihm OTl\3 l\hl3.D,bipca 6oJIFaHbI. Cbrnarr 6yJiaHbin ¥WblI1 KCTC)J.i )l,C, 

aJJThIH ')J(apK:biparr IIJhIFa KeJie;::i,i. OcbIHhI 6iJireH a.LJ,aM e3iHe 30p rraif

na 6attJihII\ )KJIHaH)J.hI. CoJI apK:bIJILI 6acK:anap)J.hI an.D,ayrn .IJ.a 6ona

.ll:hI, CHl\LipJrnyrn 6oJia)lbI (apa6ma c11M115I ~l ) CHl\bip .nereH cm 

coHaH AIIX11Ml151 WhIKThI. M¥H,1.1,a FbIJILIMH WhIH)J.LII\ rreH )K3JIFaH 

Cl11\blpHbII\ apaChIH attblpFaH ¥JibIFaT dpriiH eCKe anaHbII\: 
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. ~l = AJIXHMJ15I= 

AtthipMa dpirrTep - caH.nap: C=60= 0"'-C11b1p-c11K:bip, AIITLIH 



6¥3ay; x=600= c: =xbI3hip OH)1hIK ecenereu. Kimi a6)J{,LJ, 6o:Hhrnwa 

eKeyi ,LJ,e Hen: 60=600=0. X-Xbl3blp apI<:hIJibI llibIH)lbIK XHKMaT. 

M¥caHhIH. XhI3h1prn epreHi 6enrini. OcbIMeH 6a:HnaHhICTh! 

I\OJiaHhIH. Heri3ri TypiH anaH:bII\. On MhIC rreH I<:aJJaHhI I<:OpbITrracL1: 

29+50=79. CaH,Lt,hII\ M::rni aJIThIHFa Tett:. CoFaH c~:HKec Tyci 

)}<3pl\bipaFaH capbI, aIITbIH,LJ,aH. 83i Te3iM,n:i, TOThlfa ,LJ,a I\OHMaH)lbl. 

Mbll-:l)J,aFaH )}{bIJI,D,ap 6otthIH)J,a a,LJ,aM 6anacbIHhIH: K:OJia ,n::;iyipiH)J,eri 

MgJJ,eHHeTi OChIFaH 6alinaHbieThI. EcKe eaJia KeTeJiiK, A6aH:,nb1H, 

"83iM" aTThI :;itt;riMeeiH)le ocbI a.JIXHMH5! ee3 6oJia,LJ,hI. 0HhI A6ai1: 

"MhIH. 6ip TYHHen" aJIFaH. Ta1rnrrThI M¥ehrnMaH JKaernphIH an.nay-
. . 

MCH I\hl3hll\Tblphm ,l],IHHCH llihIFapy ywrn COJI aJIXHMH5!HhIH, WhlH.[(blK 
. . . 

Typ1Mett eTiptK eHI\hipbI K:aTap f\OJI)1aHbIJia)1hL 

Oehl c1u1.K:ThI l\ayhmTM :;i,niCTi K:OJI,LJ,aHhm, )l{aeTapJJ.bI, aH,K:aynap.nb1 

TOpFa Tyeipyre Thiph1cywhmap Ka3ip,D,iI~ e3iH,LJ,e 6ap. Oehl AnMaThI 

I\aJiaChIHhIH. e3iH,LJ,e 6ap. CoHaH cal\ 6ony KepeK. 0HaH ca}\TaHY,UbJH. 

eH, ceHiM,LJ,i )J<OJihI K¥.paH,LJ,a. CoH;::i:aFhI WhIH,lJ,hil\Ka eyH:eureH a,naM 

a36att,LJ,hI. 0HChI3 )}{Cp,D,e rnprn Tycy I\aynhI 6ap. 

EH,LJ,iri 6ip ai1::TrraFhIMhI3 M¥ca nattFaM6ap.n:hIH. M¥F)l{H3aCLJ 

)J{ettiI-I.n:e. On 83i Fa)l{atthm OTTaH WOT\ }\a6h1c = .9.,.0" aJIMaK ywiH 

6apJJ.hI FOH. Con }\a6h1C-lllOI\ caHhIHaH I\apacal\ OJI a,J,aM ,LJ,ereH ce3re 

caHJJ,ac=J\a6brc= 162-HHeaH-U....,lu). Ocb1 caHJJ,hI cyihmui eaHhrna 

I\OeaMhI3: 543+162=705=47x15 (KyMie=47, 15--rne caHbI). OmoIH. 

ycTiHe aca Ta~rn: l\Occa 6oJiaJJ.hJ: 

{
866=433x2 

705±161 = . H¥PJJ.hll-l caHhI. 
544=136x4 = 34x8 = l 7xl6 

nip TaMama CblpJ!bI caH )J,OCTbII\ caH. .[(oCThII\ caH )}{8HiHLlC 

)J{a3rnn6h13. Cottay hIJJ.phIC 3aMaH,D,apbmaH 6enrini H:;ipce 6ony 

KepeK, ettTKeHi on hl.n:phICThlll )l(\'.JIJJ.hI3 caHhIHa JJ,Oc. On caH f¥rnpalJ 

(AttI\hI3=Cl>apa6) caHbI 71 x4=284. OchlfaH 220 caH JJ,OCThII\ ca11 

60J1hm caHaJiaJJ,hI. EipiHiH. 6enriwTep )l{HhIHhrna 6ipi TeH. eKi cziH 

- f 504 . 
,LJ,OC eaHJJ,ap aTaJIFaH. OJiapJJ.bIH. )l{HhIHhI: 284 ± 220 - l 2

4 
. E¥JI 0J1 

KOC AH: caHhI 6oJihIII rn6hrnan,br: 11 x20=220. CoHbIMCH I\<rrap 6¥JJ 
caH FaJiaMH 6enri caH. 5IFHl1 AttJJ.bIH. OThipFaH TaFbI A6al\, apa6mzi 

MHrnacp=220 caHhI (Ai.lw). A11-CaparnHHhJK 6eJiiH,LJ,eri opbIHJJ.hIK. 

Eaci<:awa aHTI\aH,LJ,a )J{bIJT 6acbrn aH.brpy HOI\aTbI. OH bl CapbI aTaHHhIH. 
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6eniH::i:eri AwaMai1 MaFbIHaChIH.Ua anca .na 6onraH.LJ,ai1 (Awa-Aca

MaH:-Ma:ifa-JKeJ1-l\fa51), l'vfycaHbIH: Ama-Aca TaHhI ceKirr.ni. 0HbIH: 

caH,lJ,bIK, M;:JHi .LJ,e corr K,OC aH.-awal\raii AcTpOHOMH5!Jihil\ M;;>Hi .n.e 

cornH Kerre.ni. )J{ari:a ai1 ott:bIHJJ,a - 6aThICTa, ecKi (rnycbIHWbIK,) ail, 

TaH. aJI)J,hIH.Ua lllbIFhICTa. EKeyi 6ac K,ocK,aH)l,a - f\oca?i.na - eniapa;:i:a 

)i(hIJI 6ach1. J:\oc K,ap=K,olllK,ap, eKi Mytti3 6ip 6acrn, Am<:apHaHbIH 

- fopi 6ip MaFhrnaJJ,a. Arr K,apmtHhIH - J:\OCJ<:ap (l\m.uK,ap) -
AlllaMali - fopi 6ip MaFbma,r:i:a. Ai1rn KeTeniK on aJIXHMHJI ueri3iHe 

KipreH caHaT: 26x 11 =286 (Eac cype a5!T caHbI). OttaH WhIFa)l,bI: 

r26 
15±11 = l 

4 
. Orr aH: caHhI 11 WbIFaf:l,bI 159-148= 11. TaMallla 

TepeH:HeH Kerre.n:i. Ett.ni OCbI .n:oc caH.[lhI M¥ca cai-1.uapbrna K,ocaMbI3: 

161+162+220=543. AttTbIJlraH cynim.ui caHbII-Ia - hl,1J,pb1c caHbI

Ha Ken.niK. 0HhI eKi ece11en, oraH eKi .uoc caHbIH K,ocaMbl3: 543x2+ 

+284+220=1086+504=1590=159xl0 (McMH AxMa,U, K;:JMirr 

HOI<:aT). 0Hbl 6brnai1 6enri.11ei1iK: {26}+{2}={T}. FanaMra OH ece 

JJ:OCTbII<: KerrTipreH T;;iH.ipiM corr ywiH e3iHiH, ap.naI<:TbI errmiciH :lKi-

6epreH. 0HbI lJ:OCI<:a .uocTLI 1<:aybICTh1pyrnh1 l\05!MLI3 1OT=5x3l8+ 

=1590. Orr al\hip3aMaH rrai1FaM6apLI. OchIMeH 6aM:rraHhICTLI :lKa.Ja-

{
l 000 = 618 + 3 82 

MhIT (284 + 220 )± (148 + 348 )= 504 ± 496 = TaMa-
. 264 = 24 x 11 . 

' 

ma eptteK .... OM:rran 1<:apaBhl3. l'v1¥catthlt( eKi caHHaH I<:03FaJILICK,a 

KemeMi3: (161+l62)2=323x2=646 - TaMyp - }\¥paH.na aiiThIJIFaH 

FarraMH I<:03FaJILIC: TaMyp0c=646 - :i.a .J.J ( 67-cype, 16 a~n). 
0CLIFaH 6ai1naHLICTbl )J{a3aMLI3: 

( 1000 = 618 + 3 82 
(284 + 220 )± (148 + 348 )= 504 ± 496 = ~ (62+26)5= 

l264=24x11 

=88x5=440-(A6ai1 caHbIHaH ). T¥paH !<aKnacLrnaH. }\o3FaJILICThI eKi 

[l 732=1000+ 732 
peT arrca1<: 6orra.nhr 1086 ± 646 = i 0HaH lllLIFa;:i:Lr 

· l440 = 88x5 · · 

732=6lxl2. HeMece 6¥phlw: 0,732=Sin47°3'=tg36"12'. 0HaH 

IllbIFa;:i:L1: 36°12'+25°48'=62"=3720'=38°10'+23°50' TaMawa ;;iym:1e 

6¥PbIIllTap, Map)J{aH l\blp iHJKy-MepyepT 6¥phllllTapbl llibIFa)lbI: 

96 



101"50'-78"5'; tg 63~261 =tg31"43'=0,618=Sin38''10'. O~i11b1 

f'aJiaMHbII-( f'a)f(attbHI CbipIIapbI )Kl1HaJIFaH 6e11ri11ep. 

Ta11)J,ai1 6epceK KeTe 6epMeK .... Sipai\ a,[(aMHbIH, 1\afarneTi 11ceTt 

6cpMeK eMcc. 011 AJIJiahThll-( 011meyi 6oi1hrnwa 6011MaK,. WyKipniK 

eTeMi3. ,11.ocThII\ caH 504=36x 14. 36 - Jl!eH,6ep - l\¥paH )Kyper i, 
14 - OT~- =5+-9=14, 20-cype M+caHbIH; 6apraH OTbl. OcbT caH 

)KypeKTiH, coryl>IH.Ua, 1<attHbIH, )f(ypicin.lle, at(aM TbJHbICbIHJJ.a, K,hnu:r 

1<aH e3eriH.lle - re1v1orno6Irn,Lla 6ap: 25.2x2=504, eKi K,a6aTWa.llan-,r 

eKi K,arnp TeMipJ1ep aTOMbJHbIH: apa 1<amhII\ThIFhI (25.2 - AHr

CTpeM). 

Eacl(arna aihcaK, )lq'Jl,Ll,hI3JJ.hI acnaHHbIH, J\¥PhJJibICbIHaH 6ac ! an 

aTOMHhII~ K¥Pb1JlblCblHa ):(CHiH fa)KaHblCT KCH, we6ep )f(apaJJfaH 

XHKMaITbl K,¥PbinbIC, XHKMaTTbl K:aMaJiaTTbl 8Mlp, TaIVrnwa Cblp. 

3ei1.HeT KepiK .... CottbIH: fopiH iwiHe CHFbI3FaH KiTan - K¥paH, 

A11nahTbH-( I(aJI3MbI. "AJ7J!llHhllj mi oe pac, ce3i oe pac" (A6ai-l). 

bi3,Uitt: Mal\CaTbIMbl3 COJI xal(HMafl(a )J,JJICJI.Ui MaFJI¥MaT KCJITipy. 

)ICorapbI)lafbl l(OCbIMWa Tafhl 6ip MarJI¥MaT. K,ar6aHbl ;}Keci 

M6pahHMMeH 6ipre CaJibICI(aH HcMarn11 nai1raM6ap )Kettim..1,e. 

"l\¥pamraFbI HcMaFHJl):lbI eciti:e ari. lllblHblHOa oR yadeciHe 6C'
piK api .)/ci6epi.!l2CH 6ip naiiw.lt6ap eot'. (19-cype, 54 a}IT). Cor1ar-1 

aJiaMbI3: 

"HcMaFHJI ca)lHK, an-yaF)lH". 

212+ 195+ 111 =518 ~\..c.-:J .::..l..l~ \J_;c..i = 

Ocbr yw ce3.Llitt: caH)lbIK, MJH):lepi Maf'bIHaJihI. 212 -- 3yhpa jA j 

=lllonnaH, 195=15xl3 (Kh11rc ~'->") l 11=37x3=M11KaH11 (nepiw

Te). 

)l{HbIH caHL1 eKi ece l16pah11M caHbIHa Tett:: 259x2=5 l 8. 
OcbI cattra 6acl(bI HMaH catthIH l(ocaMbI3: 518+ 148=666=64-

0+-26=23x3. Terv1ip JJ.ereH ce3JI.iH. T¥paHma )f(~He apa6rna (xam1:;_) 

caH,LlapbIHbIT-~ )[(HbIHbI lllhffa,LI,bI. Y 111 apb1c xal(ThII\ (.1rncacp=222) 

caHhI IIIbIFaJJ,bI. Oehl caH):lhl maHJ'P (l\03l'aJibIC) caHbIHa I\OCaMbn: 

1
1312 = 245-i6 

666 ± 646 = 3 . 01-rn1-1 lllblfa):lbl: 1312 = 1000 +- 3 12: 

,20 
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3 l 2=26x2=52x6. 0HbI )f<a3yrn 6onap e;:d: 52x6+ 1000. AIIThI anam. 
Oprnna .f'JibIFaT ... E¥pb1mrnpb1 6ona)lhI: 0,312=Sin 18°1 1'=~tg17°20'. 
OHaH WhIFa.IJ:bI: 138" 11 '-18"11'=120"=60x2. 76°20' -17°20'=59°7 

EKeyi ne 6eririni 6¥pbILUTap ( 138°11 ' - Th'.MbipMa )Kaf\TbI -- cyTeK 

6¥pbllllbI ). 
A11JJarn wyKip. 

21/IX.-1995)1{. 

Keneci Mgcene MJHriHiK cy i1;:i,ey, xai1hrn an-xai1:aT - eMip Ke3iH 
i3.[(ey MgcejieciHe apHanraH. Con iKeHiH.neri TaH,6aJrap, 6eJirinep, 
aHbl3,nap, olW8aOa!-I mac - MHHepan-MeTaJI,Uap C93 6ona,nbl. 

F AHhIH AJI-XAHT - 0MIP K83I 

EpTe 3aMaH.nap,naH Kene Th'.aTI\aH xanhIK:apaJibII\ 6ip al{bl3 erv1ip,ll,iH: 
MgH,riniK Ke3iH huey. On 03i TeriHne COJITYCTiK )J{ep KiH,ll,iri, MarHHT 

KiH.niri 60J1ca KepeK. 8ttTKeHi D.YHHe Th'.Y3iH,ne, 1<ai1 )Kepnc 6onca ;::i:a 
MarHHT TiJii )l{epJJ.iH MarHHT KiH;:i:iriHe K:apaii 6¥pbrna;:Ibl. 0Jl KiH
.niK )l{ep.niH: aiiHaJihIC Ki1ui:iriHe Th'.aK:bIH. MarnnniK aih\hIH KacneT 
TeM1pne )f{gHe OHbIIi TOTbIKTapblH,Ua - MHHepaJI)].LII\ TaCTapbIH)J.a. 
MhICaJibI TeMip.niH eH ipi 6e11riJ1i TOTbIJ<Tapbi: FeO, Fe

2
0 3, 

Fe
3
0

4
. ConapJJ.hIH: Kdiittrici eTe KyrnTi MarHHT, OHhII{ aThI .na Mar

HHT. Onap.n:hrH caHJJ,bIK. M;m.n:epi: 26+8=34; 26x2+8x3=52+24=76, 
26x3+8x4=78+32=110. 

0Cbl TOTbII\~Tap, TeMipJliH KeH TaCTaphI, apa6wa - Marn;:iaHnaphl 
)J{ep 6eTiH,ne Kerr KC3,nece;:i:i, )l(eKe TypiH;:i:e )1,C, TaCTap K.¥PaMbIH;:Ia 
,n:a. Ojrnp KeKTeH TycK;;:H TacTap - l\IeTeopttT TypiHµ,e .ne Ke1;:i:eceJJ,i. 

OJI MeTeopHT TaCTap apacbIH)J.a TCMipJ.liK TOTblK,ChB Ta3a TYPi Ke3-
.nece.ui. Ochrnap aJJ.aM 6a11acbma epre;J.CH KC3JJ,ecKeH, TeMip "/Ka6,nhII\ 
1Kacayra l\OJIµ;aHblJiFaH. 01rnH Hal-ha, nb1waK:, 6anTa, HHe, 6i3, were, 
l\aH)Kap )Kacayra yi1peHrcH. CmrnH MarHHT 1ini11 )!<acan, Te6eH iKa
can, 5lnHf Kpt 6at1btc -- 1w.1:nac n<acan yi1peHreH. CoHbJMeH 1\aTap 

OJI KeKTeJ-1 TYCKCH MCTCop11Trep acnaliHb!H r.;:acwerri )£(¥.JI)J,bUJ.lbII{ 
~ ~ M '3aTbl, ir<aHJJ;blH. OFbl OOJlbin caHaJifaH. ' CTeop1nn:p K-VPMCTTCJirCH 

blpbtM.lJ:bI raCTap 6onb!Tl c~rnanrnH. 
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T¥paH XaJlhiI<:TaphIHhll{ epTe,n:eH MeKeHi 60.11rnH Ci6ipDs\ 

illhIFhICrn, OpTaJihII\ A3115l,a:a - I\a3aKCTaH)la TeMip Kett;:i,epi Ken 

6011rnH, rviaFa,LI,aHrn 6ai1 6011ra1-1. Co.n ce6enTeH o;rnp Te:\fip,LI,i Ken 

en,LI,ep,LI,eH 6¥pbrn 6inreH. Otthil{ attFaFhi TeMip I\a3bil\ JJ,en JI{ep Ki1-1-

)J,iritte Typa T¥PFaH )K¥.J1,Il,bl3,Ll,bl aTayhI OHbIH. )l,~WeJii Te6cH MeH Mar

HliT TinMeH - KOMrrac narr.n:a.naHy1r ("J\LiphII\ mipiK" aH.hI3blH..Ua ). 

0HbIH. )l,;rneni KCHJJ,i attMaK,TbI MaFa,JJ,aH aTayLI. 

CoHhIMeH T¥paH xam<:hIHbll{ Te6eciH,u,e TeMip K,a3bII\, I<:OnhIHD.a 

Te6eH, MCKeHiHJJ,e -- K,OHb!ChlH,Il,3 Marn,UaH MO.Ti 6w1raH. l\33ipri 
Mara;:i:aH 06J111c11 coHaH I<:anrnn aTf\a 6a?inaHblCThI JJ.CCT 6iJleMi3. An 
eMip Ke3iH - ralir,rn an-xaiiaTThI i3,LI,ey MdccneciHe KendiiK. Ep-1 e 

3aMatt.n:arhI Te1-1,i3mi a;\aM.n:ap, KeMewinep, I<:aHhll\WhIJiap aJI,L{hIM'.:~i 

~1JJ,bl3 6oi11mrna 6ar1n1m a:H11paTblHbI 6e.l1rini. )leMeK TcMip 

I\a3bII<:TbI ail.11py, KOMnacneH natt,[\aJiaHy onap)J,bil{ 6acThI MiH.'J.e .. 

Ti. Tap11xTa 6enrini Tel{i3wi.1Jepre KenceK. o;rnp)lbl bl.np11crnH 6a

cTay KepeK. 5ap1111I<: eMip Thrn11c11 Hin napH51ChIMCH 6ai1natt11c1 :,i 

MbICbip eniHeH mLII\K,aH LJ.aH,LrmnaH rn.nbIM, dpmre, TeH.i3 eHepiH 

)l<al\CbI 6inrett. Con apI<:LIJlbI enitt :1KaynaH I<:Oprnratt. OttaH Kel'riH 

eKiHLui opbIHFa H¥XTbI l\OfO Kepe!C. On a,r1aM 6asiacbIHLIH. ¥Pnan1H 

TOilaH TaCI\b!HbiH;J,a KCMC;:J,e caj\Tan I<:aJIFaH. OJJ KCMe 6i3LJ.iH 

f\a3hIF¥PTTa l\i:UICa KepeK. 0HaH KeiiiHri 6e,1riJii C35IXaTWblHbl - l\e

MCilliHi Fa6nOJrna 3¥J!KapHai11rn2:1,11 ecr-~e aJ1y KepeK. OttaH Keiii:-11! 

3Tbl 3H,bl3Fa aiiHaHFaH Te1-{i3winep apaCh!HaH apafoblH, "MbIH, oi p 
Ty1-1,ne" attThinaTLIH CaHJJ,br6aTTbI a:rayrn 6oJJa,.1l.bI. Pachrn,n.a apa6 

eni ipi Te1-d1mi XaJlhIK 6onrnH. OnapJJ.bIH, eµTeJJ,eri KapTacbll-CJ . .::t 

6yKiJ1 A3115I, AcppaKa, Espona en.rrepi KepceTimcH. On raHa eMcc 

TbIHbIK, l\f¥XHT apaJI,Qapbr, AMep11Ka K¥PJibIFbJHa ;J,ettiB 6ap. Ornrn 

6cpri, Tap11xrn 6enrini OKJffaHbI a.i1ai1bll\. Oc11JJ,aH 1200 )!{bin ina

MaChI 6¥phrn nal1raM6ap ;;iym1eTi KopcHra I\OHbH.:TaHfaI-L 1112,\i 

mahapb!H,i.J.a V Ml15I ;;iysreri xanmpa.i1t.II\ K¥PFaH Ke3.UC ( V-rncbip.J.a) 

oJrnp ArnhIM J)'IiHCTiHe l\blCbIM.D.bil\ J1<acaraH. M11ca.n ymiH Kcp-
6ana we.nitt)J,e Xycar1:1::rn)lbl esrripret1. Co11 KC3J.le )KJHe coHaH KC 

M.inri KC3JJ,e OjJ ;;iy11eTTeH LJJbIJ\K,aH,napJJ,bJH Kei1:6ipey.Ticpi, e3..aepiHiH, 

JlOCTapb1MeH TeF-d'3JJ:eri I<eMeMcH I<:awI<:aH. Onap Apa6, YH)].icn11 

TcHi3.z.1.epiH KOKTei1 eTin Cdi.110H,.'lbl a~iHaJ1hm, .6eHrasr11 WbJFaHaFhIH 

JKara.11an, i\.fanaKr;:a Ty6ei·iH ai1Hanbm, Capbl Te1-1.i3JJ.i n;:arnnan Ko-
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pe5I )KepiHe KOHbICTaHFaH. 011 apa.na 6ip Cb!Ilbipa a;~aM;rnp HCJiaM 

JJ.iHiH I<a6bIJIJJ.al1, 83 aJIJJ.bJHa l\OFaM I<-ypraH' M;.'.))].eHHCT rnpaTl\aH. 

EcKe caJla KeTeJiiK co11 )!WJIJJ.bI KettiH arnl(rr,1 ca5IxaTmb1 I16H EaTTy

Ta I<ai1Ta.naraH ( 14-rncbipJia). Ee Ke ana KeTeniK HcJiaMHbI!i :lKbIJI ca

HaThI hmKpaHbIH, 1400 )KbtJIJJ,bII\ MepeKeci Ke3iH.L(e coH.na, Ot~TycTiK 

Kope5IJJ.a .Ll.YH¥le)fcy3iIIiK MemiT caJihIHhm, y11KeH caJITaHaT 6on.D,hI. 

llaiiraM6ap aynaTbrna ecKepTKim -- K¥PMCT KepceTin.ni. OJI KC3.Ue 

(1979 :>K.) 6i3.uep.ne aTetti3M yCTel\miri 6oIIanrn. Ei3,n,ep.niH, apHanraH 

Cd11CMJJ.CMC ¢op¢op Ta6.HFb!Mbl3 )f(CTITCH JJ.C KaJI.JJ,bl. 

Apa6 eIIiHitt: Tetti3winiK TaMama eHepiH "Te11:i3 ;:t,acTaHbr" Typ,n,e, 

"TeH;i3lliin,n,iK nai1.nacbr" aTTbI e1{6eriHµ,c AxMa)]. I16H Ma:lKH.L( iKa3hm 

I\aJIJJ.bipraH. Con e116eK Kei.fo-1,n,c .Ll:YHHC )Ky3iJiiK Tett:i3 eHepitte ynri 

6oJJJJ.hI. CTopryra.1rn5IHbIH aTaI<:TbI ca51xaTWbIChI TeHi3wi Bacr<o .na 

faMaHhI YHJJ.icTaHra 6acran aJibIIT 6apraH KeMemi Jlou,MaH OChI Ax

MaJJ. 601IFaH (XV-FaCbip.abIH, e1.:ittwi 1KapTbICbI). CoJI Ke3,n,e AMepHKa 

K¥PI1bIFbIH a1.m<;aH I1cnamrn ca51xaTWbICbI Xpucrncpop Ko11yM6Thu~ 

}\OJIJJ.aHFaH KapTaCbI apafrrapJJ,aH a,1bIHFaH. l1cnaHH5I MCH riopTy

faJIJUf ca51xaTWb1J1apbIHbII-l EBpona.aa 6acI<:a.nap.u.aH 6¥pbIH )KOJira 

IllhIFYbIHa 6ac ce6en 6osrrnH apa6 Tett.i3winepiHiM TiKenei:i ;.'.)Cepi, 

eiiTKeHi con JKep,n,e, 5IFHH TiupeHCH Ty6eriH.ne, Kop,n,oBa.L(a (Hc

namrn) apa6Tbrn: er<iHwi xa1111cpaTLI (YMtt5IThII\ H;.'.)CiJI) 6011ratt. 8JI
cl>apa611 3aMaHhIHJJ.a (IX-X) apa6 xa1mpaTbI CKey 6oJ1FaH (Earna.LJ.

Kop;:i:oBa). 

EH.LJ.iri aihai1hrn .aereHiMi3 Marnr_1,aH M;.'.),n,enHeTi )K8Hi1-1.ae. 

Opan TaYblHhIH: conTyCTiK ciJieMiHeH YyKoTKarn.aeH:iH A3H51HhIH. 

hl¥3 Teui1 )f{ara.nayhIH.Ll,a e'/KCJI.L(CH KaHaT :lKattraH xanhII\TbIH: 11eri3-

ri Kenwiniri T¥paH.LJ.bJI\Tap JJ,eyre 60J1a.nhI. £¥JI KCH, BJIKeHiH: Heri3ri 

6ai1nLIFhT opMaHbI - arawh1 - Tai-'rrn, ai-u~ap. TayJ1b1 :iI(epiHJJ.e )f(;.'.)HC 
. . . 

03CH)].ep .D,epeCIH.ll.C aJITbIH KCH)lep, TYCTl MeTaJI KeH,n:ep, Te1'v!Ip KCH-

,r:i;ep, aChIJl TaC1 ap KCHl .... 

besiriJii K,OHbIC, }Kep, cy anapbllI ecI<e aJJattbII<:. 51.MaJI Ty6eri, 

06 - EHHceH: e3eH,IJ,eri 6ai1Ka11. Tai-'rMbip 011r<eci, J1e1-rn e3etti, )Ka

KYT (51.KyT) em.:eci, I(dJlbJM-Maraµ,aH EHIKeci KawrnTKa, A1-i:a,n:b1p

llyKOTKa. OcbJJiaPJ-lhll-l fopi el\1ip Ke3iH i1ncreH,n,cp.ai1l raHhtH 

aJ1-ca51xaTrnhrnap)ILIH,, co11b11{ iwi1u1e I\LI'3bipJiblH. )KOJI,n,aphI, 6eKcT

rcpi 6oJIFal-I. LI,ymre )Ky3iHc 6e11riJ1i aCbIJI TaCTap, MCTaJIW:lp, MIH!C-
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p3n,Il,ap :>K3JlnhI aTneH MaraJJ,3H aTanraH. OcbT C03.lllH mi, OChI aTJY 

6i3,Il,il-l ottblMhl3UI3 xanhIKap3JihII\ opTaK arny. Apa6rnp OHhT KCH 

MaFhlHaChIH)J,a )J,3 aTatt,Il,hl. 0HblH 83i 6ip )l{aFbIHaH Kenin aJJXJ1Me151 

eHepiHe )Kanrac3)lbl. 

AnxHMl151 eHepiH 6ineTiH a)WM)J,hI )J,3 MaFaJWHWbI arai1JLJ. 

8ttTKeHi OHbIH, )la aJTTbIH rnGy ici Marn.naHra 6aihTaHb!CThI. Ai1Thim aH 

83CH,Il,Cp,iJ,iH .JJ:epeciHµ,eri K¥M K:a63TTapbIH,Il,a ll18KKCH aJTTblH KCH,ncpi 

6ap. AIIThlHAbI J\¥M11,b1 CbIHan ycTiHett JJ:OManaTca, aJITbIHbI Chrnan

rn KaJThm I\051,iJ,hI J~a, JC/MhI Tycin K:aJTa Gepe,Il,i. MaJiraMa (aMan1ra

Ma) ::'l)lici OCbl. 6¥11 ;;lll,ic aJIXHMHKTep,Il,iH, 6acTbI :>K¥MhICbJ. Apa6wa 

aJIXI1MI151 eKi Typ.ae )J(33bI.Tia)lbJ -- attTbJJTa,Il,bI: 6ipi an-CHMl151 - 4~1. 
eKiHwici an-XHMI151 - 1..La._./A::I.. :Sipimuici CMI:\blpJJJbl M3FbIHaCbll:-!jL(L 

eKimrrici FbJJTbIM MaFbIHacbrn,Il,a. EKeyiHiH; apachIH attbiphm T¥Pr<lH 

eKeyiH caJibICThipaifbII\: 

c=60= L.°"'=O 

x=600= t =0 

6607540 

M¥H,Il,a rne11,6ep caHhI, ail caHbI eKi Marr,ma.ua. K,a3aKma: AfF~ -

l + 1O=11 oHaH lllbIFaJ1b1: 60x 11 ==660. J\¥panJJ,arbl AII-1\aMap (At!, 
cypeci 54. 0HhII{ e1i )JO/JI,Il,bI3ll:hII\ - 6ec 6¥pbmr caHbJ: 108x.:\ = 

=540. Eip TaMawac11 con eKi dpinTiH eKeyi ,Il,C ecenec ... Ka.HaRum 

(OH ece) MaFr,nrncr,m,n:a. Kiwi afoKJJ. cce6i 6oH:bmma eKeyi n:e HflJl. 

5Jrn11 apa6rna CHl\h1p opbrn 6enri. Apa6ma Hen curjJp~.J . C;11!

,Il,bI apa6wa =-....c..i..i rnn:an, aTaHJJ:bI, HeMece par<:bIM (Apl\aM) (l .. A"l 
.)/"). HeMece Fa)l=ecerr; azaiJac ecenwi - ~yMaHm;wb1 MaFb11-rnch1!1a 

;:i:eifiH 6apaJJ:hI. TeriH.ne con ce1D,eH zaiJaHZ1c - 6a..7 awy MaFhrnacb1 

IllhIFaTbIH 6ony KepeK. 

T¥paHHhIH, a6a1<: ece6iHi1-1, Ma3M'fJJbl MeH apa6ThlH. 1:0n 

MaFbIHaCbIH CaJTblC'TbipaifhII\. Hen caH CMCC, caHaTTbIK 6es1ri opWi. 

MbrcaJibI caHHhll{ 6ach1 6ap=A, 6ipal\ ophIHCbl3 rn1 caH cMcc. 

AI\hipf'bI ophrn)la 11=10 OH. EKeyi r<:OCbJJIFatUJ,a Ai1. 5Jrn11 <<H» ( ! 0) 
caH CMCC, TeK Ophll·l (yli=tt), OFaH 6ipniK Ke.TJin I\OHFaH,113 60.TJ)J,bl A ii. 
EcenwOT Heri3i ·- A6aK Heri3i OChI, AIJ:>K.11 ece6i .11e OCbl. 1- ! 0. 
2-100, 3-l 000. 

Yw apb1c: 1) T- 10 
2) I<> JOO 
3) )£{ - I 000 
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TeMip I\a3bII\ opTaCbIH.!:la lU¥rna opbIHbI .-=._)L; !0°=1. (KyH 
n=4 -- KeK). OttbH{ l\Iaf'hll-IaCbl )KCTi XaT K8KTiH: TOl\TaFaH )Kepi. ,lJ,;:in 

opTa.TibIK opbIH,lla I\03F<!nblC -- allH3.Tib!C )KOI\. 8Mip K8'3i M;)t\riniK 

opbIH cmL ca6bip,llbIH opblHbJ con. Con ce3,llett foJJKH ca6b1p-ci6ip

ceeep 6onhm lllbll<:K:aH 6onap. 
Mara,i:raH MeH Kettrip MaFbTHanac. lliyMepJ1ep -- cyMepnep 

e3.n:epiH KeHrip aTaH.Clbl eKeH .udi.n:i. Ai1mUibm Kenrc.Hne Apa6 
M:J,lleHHCTi MCH Ci6ip M;)J]emi:eTi apacbII-ILJ,a epTe}J,eH KCjlC )KaTK:aH 

6ai1naHbTC 6onraH. OcbIFaH TaFbI 6ip rnpHxH Mbrcan Kem ipeMi3. Ocb1-

.n:aH MbIH :>KbIJT rnaMaCbI 6ypbIH eMip cypreH aTaK,ThI qunaH MaxM¥J( 
fa3Haytt capai1brna 6ip Ke311e 6ip rnn )l(OnayrnbI cay.z:r,arepncp Kerre.ni. 

Onap,n:hTlc{ apiypni aH. Tepinepi 6onaab1: 6¥JIFbIH, K¥HLJ:hI3, :>KaHaT, 6a
pbIC, aIO Tepinepi. CoHhIMeH l(arap o,1apJJ,hilc{ a.11bm Ke.1reH gpTypni 

acbIJI rncrnphl 6onanbl. On rncrnp.Llbl TeKcepin, 3eprren, 6ara.1an 

l\a6:bln.nayra aTaI<:ThI rn.nbtM Aoy Pattxau J;cpyHtt I<:aTbica,n:bI. 0HbII-l 

irniH,n:e 3yMpy,ll, ttaKyT, aJil\Ia3, JiaFbIJI, aK,bll(, lHn<y-MepyepT, Map:>KaH 

CIUI.l\Tbl TaCTap 6ona,LJ,bl. 

Ce3 apanarr OTb1pra1rn:a onap}J,bI HcnaM ;:r,iHiHe yriTrey 6on

ca KepeK. I>ec yaI<bIT HaMa3.UbIH, OI\bIITY yaKhITbI Ky1rni1-1: 6arybma, 

TaI-{HbII-I aryhrna 6aihraHbICTbI eKeHiH ecrireHJJ,C onap 03.LJ:epiHir-i: Me

KeHiHJJ,e aH:nap 6otthI KyHHiH, 6aTnattThIH )K;)He TaJ-IHhIH, aTnai1TbIH 

aibiapb1 6oJiaThIHbIH aiha;ib1. CoH,lla 6¥JI Mdce11eHi MaxM¥JI. C¥-i1TaH 
EepyHtt.UeH c.ypai1,n:b1. On KOJibma )l(cp .uo6hm - rno6ycTbr anbm OT

biphm, OHbIH: al1Hanb1c 6iJiiri KyHHiH aHHaJihIC )I\OJibTHbIII )Jrn.3bJFhrna 

TiK eMeC. C:JJI K,bllc{blp OpHaJiaCl(aHbIH arha,LI:bl, KepCCTCl{i. 0HhIH, TlK 

6¥Pblll1TaH ayblTKbIFaH CH;KCKTiri 23°27' 60Jia,llbl. )l{ep 6iniriHiH 

OChl eI-IKeKTeri KyHre KaparaH Ke3,)1,e rnin}J,e 6oJia}IbT, COJITYCTiK 

rnett:6epim:i:e Kytt 6ip :>KaphIM cKi ai1nai1 6aTrratt}1,bl. Kcpicinrne, )l{ep 

6iniriHilc{ CiiKeKTiK 6arbTTbI K yHre K.apcbI :>KaFbIHJJ,a 6onca, 6i3JJ.e 

I<I>IC oprncb1 Ka1-1.rnp, Kytt KbTCKa. ConTycTiK rnel-{6ep,lle OJI 6ip )Ka

pbIM - eKi all:nai1 rnhII<nattnb1, TYH bIMbipT -- iI-Iip 1<:apaI-IF1>1 6ona,llbT 

na 'f¥pallbI. I>¥JI eKeyiHil-l opTaCbIH}J,a )Kep 6iniriHiK K,blHbipJiblf'bJ 
KyHre l(blpbIHaH K,apaH,ITbl. 0.11 KC3}1,e KElKTeM H¥P KyJri TOFbIC - )J{blJI 

6acb1 - Hayphn - ca6aHTOii 6011a}1,bl. OcblfaH K.aparaHJJa attTbIJIF<l!-1 

K,aTbrnac e)KeJ1;teH y3i.TIMei1 KCJireH. 0HaH 6epri )KepneH TarhI 

MaFJI¥MaT WbII-IFbIC xaHHhH! op,llaCb!Ha MoHFOJlm:ra canapMeH KeJT-
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reH ca51xaTrnb1 e.nmi MapKo f1oJionaH KaJIFaH 6ip MaFII¥MaT KeiliH
ri Ke1.ue Ta6bIJIFai-l. 0HJJ.a aJJMa'3 KeHiH Ka1ywb!J1apMeH Ke3)lCCKCl!i 
attTbIJiallb!. Q,1apIIbII°' KMiM.nepi, K¥pa11)lapb1 CHnaTra.naJJ.bI. Oci:.!raH 
Kaparnn.ua Ci6ipJJ.c aJIMa3 KeHi epTc;JCH 6eJirini 6oJiraH. 5lKyT - ;u

Ma3 KCJ-IJlepiH o.riap 6i_nreH .uen ottJiay KepeK. Ocbi af:iMaKTaH T:1c 

M;)llCHHCTiHiH. eTe cpTe 3aMaH.uan1 6ip 6eIIrici KettiHri KC3,1C n16hl
Jlbln OTbip. On JleHa e3eHi 6ottb1H)la "Jlapblf! 11apux" )lereH :Kcp. 

5lKyT TiniHiH. T¥paH)lhIK. TiJI CKCHi 6eJiriJ1l. 0Hhl 6i3 "Teper{ /Kap1h1·· 

;::i;en 6iJieMi'3. 0H)laFbl Tac M;'.lJlCHMeTiHif(, a.rraMmtp)lbJH, KOJI)laH:m1 

me K:apyIIapbJHbH{ 1<:am:i:hrn:Tapb1 Ta6hrnFaH. Or oma1napb1, foc:K<< 
3aTTapbI Ta6brnraH. 0HhI 1epTTcymi E.A.<1>prn1onTbII{ niKipi \)o

HbTHllla on Tac LJ,2yipiHiH: a.nrarnKhI Ke3iHe )l{arnnh1. OraH 35-40 ,\1b1 11 

)J(bIJI waMaCbI 6+pbIH 60JJFaH JJ,eii.ui. J],eMeK OJI .rrymre )J{y3iH)lCfl CH 

1<e11e MdneHH eCKepTKiunil{ 6ipi 60.r1brn Ta6i,rna.LibJ. 

K,opbITa 1<ene ai1Tapb1Mbl3 Ci6ipniH. KeH Ka3brnacbr apa6 en.J.:> 
pine 6eJiriIIi 6oman. KernereH aybrc-Tyttic 6onra11. CoJ1 6ai-inaH h:•~ 

Heri3ittne aJIXHMH5l epic aHFaH. Ocbr apana I<OCbIMma 6ip aiha ''CT

neriMi3 A6aHJJ,blI-( "fhiM g1-1,riMeci". 01-:wa TaHanTbT anaM M}Cb1rn-1~111 

il<aCTapbIH JK3JTFaHJllbl a.flXHMHK 3JIJJ.an J(O;!Fa Tyc1pe.n1., K8ll ;:iype CTC·· 

)li. Oc1:,1 ce1<i.11)li apaM m1eni 1<:ynap 1<:a1ipri KyHr::.e }JC 6ap. Onap."},blH 

annaybrnaH carcrnHy 1<cpeK. O.ri yrniu 6i3Jlil{ KOJ1b!Mbl3l(a I\¥paH 6ap. 
CoHbIH. iKO.'lblH):ra 6oJTCaK, HHma Amrnh, eIIJI<:aHJJ,atl )K3JIFaH )KO'lrn 

1<:anaM 6acnattTbIH 6oJTaMbI3 ... 

EpTe.ueri rn1-1,6anbr rncrnpn:a MaFJI¥MaTrnp Kerr. I>ipaK O:!<~P 

Ken )l{epnep}le IKeHni 1epnes1Mett )l{aTb1p. CoHnatl TaCTap )KGHi1uc 

{\¥paHLJ,a 6ap. Orraprn I\aTTnc r<el{iII aynapy 1<epeK. Marn.a:aH i:i:crcH 

ce3niH: Marbrnach1 Ks:paHHbIH. muapaTbrn;rn 6ap ,uen 6ineMi3. OH 'l<l 

eKi ;:,pin "xM" (..:...r) }lereH 6yhIH K~aTapbmaH )KCTi peT )l{eKe ;Jpin fit.:11-i 

(M¥I<arraraT) TypiHJJ.e 6epimeH (40-46 cypenep.ne). :6¥JI, dp1111c. 

TeriH eMec. 0HbIH, caH.UhIT<: MJHi: 8+40=48. )fkri ece.r1ereHLJ,e 6u.Tl

)J.bT 48x7=336= 12x28=l2x7x4. M1,~Hna OH eKi Mymen, iKCTi xaT :,,.,!\. 

JKeTi Marn,L(aH - 6ac 6arn - }!(ep)li1-1, caHbI. EKimui )1<arhll1an 6¥JJ c:1:i 

hlJlpb1c nai1rnM6ap.ubIH. :>K.Vfl.Uhn eciMiHiH. 6ipitti1-1, cm--1hr: A.11-h:i;;\1(: 

= 336=1.4.J"'i.>". Ocb1 ccKisr;i:i Tarb1 6ip e1<i dpinTiK CW.ll.i I<:apattbn<:. C).;1 

... ~ MF, HeMece r..f' FM. OttblH, opbIHJJ,apb!H aybTCTblpbLII KOiiFaHJlafb! 
M3fbIHanapbl MF 6ipre (Mell), fM=)KamibT -- T¥TaC .aereH, ¥KCC1C. 
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CaH.UbII\ MdHi 110. l>¥-i1 )KOFapbr.ua atiTbrnraH MarnttT Tac (TeMip 

TOTbll\) MHHepa.JI caHbJHa ,ll;;)JI KeJle.[(i Fe,O ,=26x3+8x4=78+ 32= 110. 
- " 

)J(eTi xaT KElKTep,lliH. )K;ine 6acI<a raJrnM.uap,D,bIM 83apa rnp-

ThIJibIC dcepi OCbI MarHHTTiK Kym µ:en )Ka3a,IJ,bl apa6 FaJibIM;J,apbl, 

TeH;i3rniIIepi (MbJCa.Jibl AxMall, I16H Ma)l(H,Il,TbIH eH,6eriH I<apal{bI3 ). 

Eacl\ama aHTKaH.ua MF-FM ;:J,ereH ce3.uep.uiH MaFbJHaJiac, 6ipT¥Tac, 

6ipre-Marmnwe TapTbIJihTCTa )lereHi me apl\bIJJbI c1marra.JiraH. 

8.M.ip Ke3i -- 8atlblH Wl-XGfl/11 OCblFaH COFa,'lbl. 

Eip rnMawacbI COjI aHThIJIFaH e1<i ctn.uiH apacbl TaFbI .ua 6ip 

acbm me apK,bIJibI 6attIIatth1ca.ub1. On Mbrnay: 336= 11O+266. 

KeH:iHri catt arnK,TbI 3yMpy;l (113yMpy.u) TaCbIHbl1{ MHttepa.JI.UbII\ 

3JieKTpoH cattbJ: Be
3
Al

3
[Si,,0

18
], tteMece TOThll\Tap Typitt.uc: 

3BeO+Al
2
0

3
+6Si0

2
=12x3+ 36+50+ 180=266. 

n¥JITaFbICOJI bIJiphICTbHl 6eTTaCb1,Tal-\ illoJinaHTaChl. CoHbIMeH 

l\aTap OJI M¥caHbIH. TaypaT Kirn6brn JKa3raH rnchr. 0.11 X&r3&Ip.UblI-l 

TaChI. On rattbIH-a.JI-xaHTTaH UJbil\I<aH Tac. OJI )KaHaTTaH A.[(aMHbIH 

a.JibID WhII<K,aH TaCbI. OJI }\ar6aHhlH. I<apa TaCbI. bip )KaHHaTThIH. aThI 

8QOblH- ,Cj.j (9-cype, 72 a.SIT). Eluli OCbl eKi C83.D.iH. 6acbIH l\OCaMhn: 

MF-FM )KdHe 2aouH (MaF+aT=Marm1T=/KamrnT). 111azaoaH ce3i e3iHeH 
. . . 

031 Keprnrn T¥P· 
Mara,llaH Mdtt:riIIiK eMip )KOJlbI .uereH Manmara cora.D,hI ... 

AttTbIJiaTbIH enKeHiH. TaH6aJibI me M;;).!lCHI-ICTi 3eprreJJrcH )KOJ< )lcyre 

6oJia,nhI. 8Te a3 3epneJireH. EaThIC eJI;i,epitt)l,e 6¥J1 MdceJie e.ugyip 

)KOJira l\OHbIJIFaH. MbICa.JibI ocb1~aH Kerr )KhIJI.Uap 6¥pbm WhIK.I<aH 

HeMicwe 6ip ett,6eKTiH. aTbr: «Apa6wa namul,ap11.SI», HFHH apa6wa 

TaB;6a.JibI TaCTap. Ott;J.a 6ipttewe )KY3 rntt6aJTbI rncrnp KepceTiJlreH. 

Ei3.n:epre cott.n:aH: KapacTb1py I<a)KCT. Ei3.[(iI{ 6¥JI M;:)CeJieHi KeJITipin 

OTbipraH ce6e6iMi3, oK.ymbil-IhIH. tta3apbIH ayJiapy. M¥HJl.a rnJiaH 

Fa)KU.Hbm )K¥M6aI<rnp JKaTbip. Eipep MhICaJT KenTipeMi3. TgMipittili 

ap)J,al\ThI eciMnepi apl\bIIIbI IIIhlFapbIIIFaH A6ai1 caHhIH Mbm l\apattbT]( 

( «8n-<I>apa611 )K;;)He A6ai1» ): 132+ 200+ 206+ 140=678. ()J(ypeK+a1<b1J1 

+K,aH:paT+rbIIIhIM). AHThrnraH 3)'Mpyu TacThJH, caHhIH yIII eceJJeceK 

A6aH: caHbI Wh!fa,llbT: 266x3=678. M¥HbI I<aJlaM ¥FaMbI3? 

OcbT CbJH)J,bI, ocblfaH 6ai1JiaHhICTbI TypKicrntt)J,aFbI AxMa)l 

I1accay11,IJ,bIH, 6eT TaCbIH 5!WMaHbl - C~YJl('Jii TaCTbl aJ13HblJ< OHblH. 
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cattbI 441. l\aF6aHbIH. K:apa TaCbIHhIH. caHJI,bII\ M~mi 313 (An-Xm1mp 

acyJl.). OcbJ eKeyiH J\Ocbrn MbIHaJI,ai1: epHeK )l(a3aMbJ3: 313+441 = 

=754=266x2+222. l\acnerri ym me 6ac I\OCK:aHJI,a onapJI,bill, apl\ayh1 

11cs1aM )KO.TJbI - FaJI,a.naTTbII\ - HHcacp-222 l.l......kj. Oi1nan Kapm{bI3'? 

Oi1nan 1\apatt.hJ3 MarnJI,aH Fa)l(a6brn ! )J{eTi Marnnan 6ac 6aTa 

cKeHi eCTe 6oncbrn. 0HbJH. eKiHmi Typi: 266x3+54x2=678+ I 08= 

=786. 54x2= 108; 54 --An-1\aMap (A if) cypeci -1\ocali aH: 54x2= 108 

- xaK: caHhI. 

K;oc l\ap --1\oc Kon=l\omK:ap=An ]\apttaMhIH K,oc Mylii3 caHbJ. 

T¥paH TaCbIHhIH. caHbnrn Tett.: An-1\apHailbrn= lli Y:!u =31 +410=441. 

l\apHatthIH 410=41xl0. 

l\biphII\TbIH. 6ipi XaJJ.hip. TanJI,aH. 6epceK rnycI>mMac l\a3bII-rn 

"I(a3a~ miJzi - ~mb1Ha mi.rt". OrnH I\OCaMbI3 MarHHT Tac caHhm: 41-

0+ l 10=520=26x20=52x 10. 

26 - xaJI,HJ( TeMip, 26x2=52 xaMJJ.bL 

8Mip KEni - FaHbIH an-xaHT OCbI. l1MaHblH. OCbI: M;:}H,rIJllK 

eMipJJ.iH. Ma3M¥HbJ ochrnJI,a. )J{ep 6iniriHiH. KyH )l(OJibI )l(a3bIHa 

I\bIH.blp 6¥pbllllbl MeH nattrnM6ap JI,aH,FbIJTbI apacbIHJI,aFhI )K;;me OHbI

MeH I\n6na 6aFbITbI ]\aF6a 6¥pbilllbIHhIH. 6ai1naHhICbIH eCKe anar1bIK. 

On Kbll-{bip 6¥pb1w 23°27'. ConTycTiKTe KYHHia 6aniattTbIH, 

Tal{Hhll{ aTnaJ':iTbIH aH.Ma[\Tap me1-1,6epi OCbIFaH 6a~L1aHbICTbI: eHJI,iri: 

90"-23°27'=66°33'. OruycTiK rn6ene, KiH;:i:iKTe TaFbI conaH. 

Ocbmaprn C;:}HKec )J{epJI,iI-I opTaJibII\ 6enJI,eyiHiI{ - :JKBaTOpJI.bII{ afi-

1-rnnacbIHJI,a TaFbI cOJraH: bICTbIK~-TporrttKaJJbIK 6enJI,ey 6enrineHrerr. 

Onap)lbIH. eHµiri eKi )1(31\Ta 23°27'x2=46°54'. 0HaH WbIFa)J,bI: 109·'-

28 '=( 46°54 '+ 26°34 ')+ 36°. 

109°28' - TeKwe-- K,ar6a 6¥pbIWbI, 26°34' H¥x 6ypbIWbI (0,5=-~ 

=Sin26°34'). 36° - mc1-1,6ep 6¥pbilllbI. Tafo1rn TaMawa epHeK. 0Hblll 

eTe K.bJ3bIK.TbJ eKi mui )1(3FbI TaFbr 6ap. OH eKi ai1 MeH OH eKi )l(bIJilibI K 

Myuren ecen 6oiihmwa aMTbIJJFaB hICTbIK. eHJI,iK. ConTycTiK )l(aK,Ta 

AJ1-CaparnH (lllaHH-1\mm) 6enney JI,aH,FhIJibJ aTa.naJI,bI, 01nycTiK 

)l(aK,rn JKaJI,H ( CepKe-TayhIK.) 6enJI,eyi aTa.naJI,bI. CapaTaH-_l\05111 

AttJJ.bIH, opHbI cKeHiH 6i.TicMi3. AH: ucsiaM )KaJiayh1. ITai1rnM6aphIMbl'3 

MeKe,lleH MeJ(HHere KeWKCHJie co11 JI,al{f'bIJI)],hI 6acbm eTKCH. 0HhIH 

e3i I1CJiaM ,Il,iHi bICThIK, )l(~He I\OH,blp CaJI!\hIH eKi ananrn 6ip,I1,cii 

rnpal1ub1 ,llereH uwapaT. Con )l(OJI -- htt)l(pa ucnaMHhIH. )KhIJI 6acb1 

60J1bm aJibIHFaHbT 6enrini. 
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24-H¥P cypeciH;:i:e acnaH c:rmaTbIHJla )KeTi xaT Ke.r ... 1i Ky Ka6 
5.fiy arnraH (35-a5IT). OcbI cm;:i:iH, caH)lhJK M;)Hi1me ynKeH Chrp :>Ka
Tbip: K_v=26 - TeKwe caHbI, K,ar6a caHbI - TeMip canhI - )Kep caHhI 

- rnnaMH catt. Ka6=22, K,ocai1 caHbI (1 lx2), JJ,oc caHbI (284+220-
=504 oH:;:i:a 6oncbIH). AfiThmFaH 11aiiraM6ap JJ,aH,rhmhrn;:i:a (An-Ca

paTaH ~JlhI3hIH)laFhI) 6enri caHhI - A6aK caHbI, apa6wa M11rnaq> 
- OTTbIK, caHD,hll\ M;:itti 220 ... 

r 4s 
EKeyiH KOCaMbI3: 26 ± 22 = l 4 . 48 - )\ai1TanaMa caH, K.¥pai-1;:i:a 

:>KeTi peT Kai1Tanai-1raH 6enri dpinTep caHbI (.At = 8+40=48). ( 40-

46-cypenep.ni K,apaH,hI3) . .[(eMeK 48 KaihanaMa )KeTi xaTThIH: (Ky 
Ka6) 6enrici eKeHi aH:K.bIH 6epinreH. )l{eTi xaT KeKTiH. Mara.nattbI 

(MeTanD.ap caHhI) 6ona.n:hi: 47+80+29+79+26+50+82=393. OcbI 
eKi caH.ll,hI I\OCaMbI3: 393+48=44 l. An-K,apHattbIH caHbI - K,ocai1: 

- ,n:ocai1-I\olllK.ap. K,owl\ap caHhI WhIFa,nbI. OtthIH e3i T¥paH 
TaChIHhIH. caHD.hIK M;;ittitte l{dJI Keneni. On c;:iy11eni Tac- KYH Tacbi: 

-llawMa - ~r-- M11ttepanJJbJ1<: Typi: Ca2(Mg1Fe)5[Si4011]2[0H]2. 

20 x 2 + _Q_?~ ?6
) + 14 x 8 + 8 x 22 + 9 x 2 ;;:: 40 + 9 5 + 112 + 1 7 6 + 18 = 441 . 

2 

CaHD.bII\ M;:iHi 441 - 3JieKTpoH caHbI. K,aH.rrafi FaiKaHbm Cbipnap? 

Oco1 yw caHHaH TiK 6¥pbm1 ywKin :>KacaHMhI3: 441 =393+48; 

~c =Sina = ~·9~~ =~ 0.3299 =Sin 19"16' OttaH WhIFaD.hI: 
.J441 21 

35°16'-19°16'=16° ... I>an apa 6¥pbIWbJ- cypeci HeMece: 

19x60+ l 6= 1140+ 16= 1156=342 . OM:nan 1<,apa1-i:b13. On ranaMH 

{
88 = 62+26 

caHrn cora,n:hI: 54 ± 34 = 
20 

. )l{eTi Mara,IlaHHaH 6ac 6arn 

IllbIFaTbIHhI attThIJIFaH: 393x2=786. EH.rd ocbr caHJlbI MbIHa Typne 

:>Ka3ai1bIK Ta oifoattanhII<:: 707+79=786. M¥H.z:ia 707 -~Y - 3aha6 
apa6wa anTbIH. 79 - XHMH5IIIIa anT&IH. EKeyitteH KYHHiI--l anThIH 

I\MaMbJ xaM.z:IbI aH:rn;:iN; ranaMHhII--l 6;:ipi coraH yHµ,ece;Ji .... OraH 
:>KeTi ()KypeK) CaHbI KOCbIJTCa rrpOTOH caHbI Jlihifa)lbI: (786+ 132)2= 
=1836 ra:>KattbJTI ra.~aMH MaKaM. 
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CoJJ xaMJlhTFa T¥paH yH K,ocaJ1hI: 441+79=520. OraH hl~1pb1c 
TaCbIH I\OCCaf\~ 60Jia)lbI 6ac 6arn: 520+266=786. 0HbIH, apfb! 
)KaFbIHLJ:a 30p MaFbrna iKaT11p. 0HhJH. 6ipi Mbmay 54x34= 1836 npo·
TOH caHbI, rnJiaM11 TeKTep eJeri. Er<imrri )KaFhIHaH: 541±342=N: 

{
4072 = 509x8 

2916 ± 1156 = 
1 760 

= 
220 

x 
8 

. M¥HJlaFbI rn:1Karr Ma3M¥H a.IJJJ,hIH.Fhl 

caH AJJ-·l\aMap11,bIH, (Ai1:,r(hIH,) cypeJJiK caI-IaThI 54 - wapm11 Typ.ri,e, 
OJI rrai1:rnM6aprn 1<:ai1TanayllihI )Keri MeH ¥ JibI I-(y:paH 6epiJJreH a51T 

cattbl (15-cypc, 87 a51T). 0HhTH yCTiHe eKiHwi I\OCbIJTbITI OTblpraH 
caH, coJT )KeTi KaHTaJTayw11 xan<:a apHanraH Marn.uamrnH Illhffbin 
OTblp. Il,eMeK onap 6ipiH 6ipi TaMallia I<:a6bICThIPYJla. Eip MbICaJI: 
(54+34)2=542+342+2x54x34 HeMece: x2+y2+2m=(x+y)2, m=1896. 
542=2916 - EKi JJ.YHMe cayaJThI. OttJJacyra HMaH,TJ,hl Hhitaihyra ~Ke
TepniK MaFJ1¥MaT .n:en 6iniI-I.i3. Ai1 epHeri: x=1±53; x

1
=54; x2=-54. 

A;urnra rnyKipniK. 24/IX -1995. 
Bil-MazuaHu. 

Taf'hl Oip ecKepry: Ylll caHHaH 6ip ymKirr )l(aCaHMbI3: 786+-
678+666=2l30; 6¥p11Illrnp1r: 71°34'+54°56'+53°30'=180°. M¥H1rn: 
53°30'x2=107° - l\bI3 )l(i6eK 6¥pbII1IhI. 26°34'+45°=71°34' 

54°56' +6''4'=6 J 0 • 

Oc11 yrn 6¥PhII11ThIH: )KHhIHhI '{IllKin.n.iH. ai1HaJia ChI3hIFhma 
errmeM.n:ec: 107+61 +45=213. 

O:Hnarr I<:apa1-I,1r1? ! 
TeKcepir-I.i3: 786 - 6ac 6arn, 678 - A6afi caHbI, 666=640+ 26 

reMip.rr.iH eKi caHhI (I<:a3akJIJa+apa6ma) . 
.f\113 ()Ki6eK)- apa6wa- 1<;a3aI<:Illa, caH.uapr,rnaH IllhIFaJJ:bI )Kyper< 

()l{eTi.TiiK) CAH: 107+25=132. OttaH (786+132)2=1836 (aHThmJlbI). 
Yw cmrnaH 51-cypeHiH :iKHhIH caHbI IllhIFaJJ:bI: 707+640+107=1454 
(7, 18 - cyperri r\apaT-IbI3). 0;1 an-1apttaT cypecittitt: TaMarna ChT]Jbl. 

On marnI<:aH ranaMH Fa)KaHhm caH11,ap: 1000+454. 0HhIK 6{:p1rnJ bl 

aHThIJ1)J:bI: 0,454=Sin27°=tg24°25'. 0HaH lliblfa,I.J:hI: 27°=1620=54x-
30= 108x 15. 24°25 '= l 065=2 l 3x5 . .f\ocai1, )]{al\ CaT-JbI. 

TaFhI,II,a TeMip ynn~i.'1 caHhT: 106+ 2=2130=786+678+660. H¥P 
IIIarny;::t;hIH, Fa){<a6bI. 0Hbl )l(eKe TaJI,rr,ay KCpCK. 

Arniara rnyKipsriK. 
i:JI1-MautaHu. 25/TX-1995. 
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* * * 
AH: MeH Kyi-rniH, eciM 3aT r<:aThICTapbIHaH IIJhII\l(aH ApHeKTep 

attTbinraH. CoraH KOChIMIIJa: 2( 54+47)=108+94=202. MoJIIIJhrnhII\ 

3aM-3aM AI\pa =202 l.9) - aJIFaIIJ.l\hI yaxH cmi Ali H¥Phl 54 - an

J\aMap, AH: 6acb1 ranaM 6aco1 -- FhIJihIM 6acbI. l\anaMra yH:peni 

Pa66hJM (l\airnM-170 - ~r). On r<:a.naM KyH H¥PbIHhH{ cgyneci 91 + 
+79=170. EKeyiH K;OCaMbI3 202+ l 70=372=62x6. Eri1-ceri3 caH

.napbI, OH 6¥pbIIIJ TypiH,IJ,C 1(05IMbI3: 0,372=Sin2 l 0 50'. 0HaH gymie 

6¥phIII1hI apl(bIJihJ rneH,6ep (annbICThII( MyIIJen) caHbI WhIFaJJ,b1: 

38°10'+21°50'=60=60x60=3600. ~1,IJ,bl3 K¥PbIJlblCbIHaH, OCblfaH 

6aH:natthICThI Mhrnay ecenTi KenTipeMi3: 2605x2=5210=351O+1700; 

351+170+6l9=1140= 190x6= 19x60. 0HaH WbIFa,IJ,bI: 6( 190+ 116)= 

=6x306= 1836. 1836 - npoTOH caHhI. 

Oc1:.rn,IJ,a KipreH catt.nap,IJ,I:.I ol!narr r<:apanhJI\: 2605 - JK¥.ll.llhI3 

1(¥phIJibICbIH cepT eTKeH eKi a5ITTbJH, caH,IJ,bll( MdHi (56-cype, 75-76 

a5ITTap ). 3510 - An-CapaTaH ·· (ill mm - f\mu1) )K¥JI.D,bl3 caHhI (OH 

ece ). On nai1raM6ap .naH,FhJJihI. 1700 -- r<:anaM (OH ece ). 619 - 11MaH 

Tapa.3bI caHhI. Onap,IJ,aH lllhIJ(l(aH )K¥M6al(. 

KeH:iHri epHeKKe Ke3 )Ki6epeniK. AnTbT anaIIJ 6enrini. )l{ai(lua 

irniH.ne OH TOfbl3 )K;;)HC 116 - yCTiH)Je ,IJ,ereH ce1.niH caHJJ:bII( M;;!Hi 

(ranaH:ha-116 ...c~l ). On e1i MbICTbII-f (illorrnaH Mara.naHhIHhIH: TepT 

ececi: 29x4=116). Ocbrnap.natt rnnaMH 3aTThIH e3eri K¥PaJIFaH. Co

HI:.IMeH 74-cypeHiH. 30 aHTbI "OH TOFhl1, orrap.nhlH. ycTepiH)l.e" ,IJ,ereH 

Mar1:.rna a,IJ,aM 6anacbI Ta611raT ,IJ,ymi:eciHe, )l{epre eMip cypy yrniH 

)Ki6epinreH .nereH Marhrna,IJ,a .LJ,en 6ineMi3. OttbI 6hrnaH: )J{a1yra 60-

na.n1:.1: 190x6+348x2=19x60+29x24=1836. 190 - rnnaMH 6ec TCK, 

. (I 9(1+19) ) . 
Ke3re KeprnreH Catt: 2 = 190 TCKIIJeJIIK )l(HblpMa aJITbIJJ:aH 

(19-cypeT). AIITI:.I Anaw, 348 - m¥rna (Myxapar<:-348--=-.JJ ). 

A.naM FaJiaM11 )K¥JI.D,bl3,IJ,bIK Typa )!(OJI.Lia 6on, Ke3iH,e 6aK,. 

Kepitt6ereH.ni Tg1~ipi I(anarnH Ke1ne mi 6im1ipeJJ,i JJ,ereH muapaT. 

OcbIMCH 6aH:natthrcTbI M¥caHblH aca (raca) Ta5rnrn ecKe 

anatthIJ(. 0HbI TaMama M¥r>KH3a eTin yax11 MCH T;mipi )Ki6ePl1,i. 

0HhIH; caH,llblI\ MJHi )l(HblpMa aJITblHblI-f Kepitt6ei1TiH caHbJHa TCJ{: 
7(20+ 26) . 

2 
= 7 x 43 = 161 - racbr ...c.'""'l HeMece an+Mh1c=ILi..>"' ( 7-cype ), 
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. 40+46 
(Y.Cen peT ""'t =48, OHbIH, cype opTaChI 43 = · = 43 . Aca Ta5lK. 

2 

CbipbI ocb!H,LJ,a. On 43 3neMeHT ic )f(y3iH.LJ,e )KOK. 

M¥ca AmiahTbIH, .LJ,11.UapbIH rrnpyre )I(ep 6eTiH.ne MYMKiH el\H::r_· 

eKeHiH 6iJI.Ll,i, ce1Ai, ei-'rrKeHi H¥P waKllaFbIHaH Tay-Tac 6aJIKhlfl KCT

Ti. EKiHwi Mh1ca.n M¥ca Xhl3bipra )f(OJI.LJ,ac 6onhm FhinhIM yi1peHyre 

ThiphICThI. :6ipaK OHhH( 6inreH yaxttnaphrna M¥caHbTH, TyciHiri inecc 

anMa)J,hl. y wiHwi Mb!Can aJIXHMH5I apKbinhl aJITbIH {\a3bTHa Ta6yna1-1 

,a,a a):laM 6aKhITTbl 6ona aJTMaHThIHbIHa K03i )f(eTTi. 

A.naM 6anachIH 3op. Mdl{ri 6aK:hITKa :lKeTKi3eTiH )KOrr 11cna:rvr )!(OJI bl 

eKeHi Mhican,naH WhIFa,L{hl. 0HhlH MaFhIHaChl K03fe KepittreH,IJ,i ;lt\ 

Kepitt6ereH.LJ,i ,o:e 6ip,IJ,eH. 6inywi A1mah. OtthTH, rypa )f(OrrhJ J:\+paH. 

Orr 6i3,nitt, nai1rnM6aphIMhI3Fa 6epinreH. 0HhU( )KOJihI - ,ll.aJ{Fhinhi 

Arr-CaparnH. 0HhIJ{ caHLlhII\ MJHi )KHb1p:rvra aJITbI (TeKllle - R)F6a) 

caHhma .u;:rn Kene,a_i. 5lnrn OHhff( KepiHreH )K;:rne r<epiH6ereH cKi 

6erriMiH KOCbHI ¥CTaFaH, 51FHH wapHFaT MaFpmpaTThI 6ipre ¥CTaF<111 

FLIJihil\m 11c1rarv1 )KOJibl. Orr )KOFaph1,na aHTblJl)lhl. OtthIH ycTiHe con 

:lKHhipMa aJIThI ,IJ,ereH ce3JJ:il-l apa6ma caH)lbIK M;:rni rraphI3,napMCH 

caH.nac eKeHi )l,e attTLIJIJlhI. OcbrnapnaH 6ip epHeK mLIFaJlhI: 

{26}+(26)+16lx3=1086+351+483=1427+483=1920=48x40. 

)l(eTi peT K:aii.TanaraH ... t =48=xM 40-cype,UeH 6aCTa.i1raH, RFI-m 

rraifrnM6ap caHb1HaH 6aCTanrnH. 011 )KHhipMa anTLIHhil-l caH.LJ,hlK cr:i 

T06LmaH )KdHe ylll acaJ:iaH 1qi:panrnH. 0HbT 6Lrnai1na )Ka3yrn 6onap 

e,n:i: 1086+190+16Jx4=1920. D¥Jl apa,D.a rnpT ece aca Ta5fl\ 21erc1-1i 

OHhIH, 6aChIH,LlaFbI TSPT KblpJihI TaCbIHa umapaT 6orry KepeK. 

OcbIHhIH, 6dpiH)le aLJ.aM 6a~1achIHhIH, aKbIJI oH:, ce3iM epiciHiH. 

Ka6ineTiHiH eJJweyiwi 6epinreH. CoHbI 1yciH6creu, e3iHil-! wapacb1-

HaH WLII<:KaH a.rraM ,a_iHch 6011FaH, a~acK:aH, K~rripniKKe aM:HanrnH. 

CoHLIH: )Ka'3aCbIH rnpTK:aH. OcbI M0cencHi1-1, Ka3ipri FhIJibll\I 

C<LlaCbIHJJ,afhl 6ip MbICaJlbIHa KCJiettiK. 

)l{ornphilW 1<,apru1bm KenreH Mh1ca1rnapµ:a aJITbl amuu, Analllaxa11 

,LJ,ereH ryciHiKTep opTaChIH1'la 6ip TipeK, attHhTMaC anTay. COHblMCH 

arrnaJJl'v!aJibl FaJiaMHhlH )KCTiJiiK 6acTayLI ,fJ:CLliK. Ta6HFaT FhlJibIMHbll-{ 

Her i3i OCbJtaH cota)lhl. OcbIMCH 6ai1naHLICTbI rrattrnM6apbIMbI3JJ.hII{ 
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6ip xa.rrIIchrn TaFhI JJ,a ecKe anafihII\: "8p HJpceHiI-l 6ip epKeIIIi 

(IIIOI\ThIFhI) 6ap. J\¥paHl-lbIH. IIIOI(fLIFhI "EaK:apa cype", JJ,eren 

(Xa1u1¢a A.11rn1i ayJJ.apMaCbIHaH ). On Kici epKelll ( c1rnaM= ....,..j\•) JJ.C

reH C83JJ.i LUOI\ThII\ /lerr anrnH. Ce6e6i epKern Tytte Ke6iHece eKey 

6orra,D.h1. TeK )KanFhI3 epKemri nap 6onMaca. Xa.n,ttcrn apa6rna 

epKelll c11ttaM )K3J1KblJ1Lrn;, 6ip11iK Typitt;:i:e. EKi epKem 6onca on 

6acK:arna )l(8-3hIJIIVIaI\. An .[\a3a.r-;: riJJiHJJ.e epKern LJ,eceK on 'IKaJlK:hIJibII\ 

Typ;:d .UJJ1 KepceTnewni. Con ce6enTeH oHolf-l opaLrna illOl\TbIK. JJ.en 

6epin OThlp. 0Cb! epKelll (IJJOI\Tb!K,) M3FbIHJCblH cU1bH1 l\apaFaH.II,a 

OJI 6yKiJT FaJTaMHbIH, fa)f{a(rbm 1cypbfJ!hICThll\ epHeriH KepceTeJJ.i. 

FanaMHhIH. 3arrapbI, Mywerrepi, 6emneKTepi - HJpcenepi e3JJ.epiHiH, 

FaJI3M)J,afbl opbIH,D.apbIH, opTaJibIK,Thl K.¥PhIJThICTaphIH caKTaHJJ.hl. 

AcrraH l\¥PhIJibICh!HbIH, cepTi OCb!H)J,a. I1attTaM6ap xa,IJ,HCbl COHbl 

TyciH,n:ipeJJ.i. AihaJibIK )l(CTi xar KGKTiH. epKemi K yH ... AH. acTbIH.ll,aFbI 

Ke11,icTiKTiH: epKemi )KepJJ.iH. oprnnhll<: KiHJJ.iri. AcnaH rnL1pm\TapbIHhlfl 

Jp :r<:aHCbIChIHhIH. aJ:manacLm;:i:arhI rnpTy Kym Jcepmui: epKellli con 

rnL1paKThIU oprnnhIFhI 60J1MaK:. Oehl 1yciniK 6acK:a ~l1JJ.hI3 JJTeMitte 

.n;e )l(aTaJJ.bI )KJHe )l(ep.neri KimKeHe 6enme1uepre )J,e :>KaTa.LJ;bI. Mb1ca

JThl amoMHbllj epKeud OHbrI~ e3eri npomoH. 

A.LJ;aMHbIH. TafoIFaT TaHYLIH.l.IaFbI Heri3ri cylieHeTiH Mgceneci 

OChI l\¥PhIJihICThII\ TyciHiK 6oJIMaI\. MLICaJlhI 6ip 3arrh1 emuep 

60Jica1<: OHbIH, opnUJhII\ epKemiHeH 6aCTaybIMbl3 KepeK. 8pKerniHe 

6ip HOI<:aT I\OHbin COHaH yrn :JKafbrna ym 6afbm<:a TeKWCJJiK 6iJiiK 

ChI3hIIT, conap,IJJ>I enwey KepeK: a - :pLIHJJ.hIFbI, B - Ken,ll,eHeH.I, c-

6HiKTiri. Onap.LJ;hII~ acTaphrnJJ.afbI 6¥pb1wrnpb1 o,, ~' y ( 15-cypeT

Ti :r<:apaH.h13). Eac1<:a ce36eH aHTK,aH,LJ,a gp6ip emneHeTiH 3afTbIH. 

e3iHiH. J<.¥phrnhIChlHa CJHKec enweyiw rnp K03 any KepeK. Eypona 

fhJJJblMhIHJ\a OHhl KOOp)JJ1HaT aTaHJJ.bl. (perreywi MaFbUiaChIHJJ,a). 

8mneyinITifl - perreyiwTia --apa6Illa Maf'bII-IaChI ax,1acnaT -

opHhll\Thipy MaFbIH3CbIH)l,a. b-f'-1 e3i xa.LJ,HCTa aMThIJlfaH gp HJpCeHiH: 

epKeIIIi 6ap ,u:ereH l(am,LJ,arn Typa KeJieLJ,i. 8ttTKeHi eJimeyim 6achI 

COjI epKeWTCH 6acnu1y Kcpe1c Ona~i 6omviaraH KYHJJ.e FbIJ1hIMH 

Ta6ttn1 WhIHLJ,hIK. JKOJihIHaH a,LJ,aca.IJ,hl. Con aµ,acyllihL%II\ 6i3,I:6H. 3a

MaHhIMbI3LJ,a Kepim:: 6acTa,LJ,h!. CoHh!MeH 6ai1naHhICThI FhlJJLIM K,a3ip 

EJ3iHe )l(aJ-{aLJ,aH )[(OJI i3.n.eyJJ,e. Om,IH, mi FbIJILIMHbIH, .IlYI-rne )l(y3i.rriK 

opTaK :'j-ThIM 60J1MaK. 0HbJ aJI)]bIMCH J\¥panHaH 6acrny ICepe1c Ei3LJ,iH 
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ochI )Ka3hm OTbrprni-u:i:apbIMhI3.IJ.bIH: 6dpi cornH !I<aTa.IJ.bI. CoJJaprn 

l(OpbITblH)J,bI peTiH)J,e 6ip KepHeKi MblCMFa TOI\TaHMbl3. 0HblH 

aTbI: )/(atta iJCJ_Vip HeMece 6ecifnui oayip, .xa~mbll<t ()dyip (x). Ei3JJ:iH. 

l(ac11eTTi l(MaMbI3 0Tpap - on epKewTil-l 6ipi. CottaH 6aCTaHMbI3. 

)l{AH,A ,l.l,9YIP 

ap H;}pCeHiI{ 6ip epKewi 6ap. OJJ epKeWTil-{ ophlHhI 6ap. 0Tpap 

,[(ereH C83 COJI opbIHHaH Wbll\l(aH. 0Hbl W¥fHa OpbIHbl MUFbIHaCblH)J,a 

aJiyra JJ,a 6oJia)J,bI. "OTpap.n.a OTbI3 6arr" nereH l(an1,n:a coHhI KepceTe.n.i. 

0Tpap)J,bll{ eKiHwi aTbl l'.f>apa6 eKeHi, OHbll-{ hl,n:pbIC )l(¥J1.LJ:bl3bl MCH 

f¥Tapa,il. ITCH (AHl(bI36eH) caHnac eKeHi, OH)J,a Ce3 MafbIHa )l(3Tl(aHbl 

attTbIJl.IJ.bI. EH.IJ.i coJI 0Tpap.IJ.bIH: e3itt,r:i:iK -- T¥paH)J,bll( aTbIHbIH. ca

HbIH anai:'Ibil(. On 807 OCbI K.ana.n.a h.1rn<pattbII{ 807 )l(bIJlbI 3Mip TeMip 

l(aHTbIC 6onrnHbI, on )l(8Hi11neri aHThIJI.D,bI. 

CoJiapra l\OCbIMWa 6ip MaFJI¥MaT KennpeMI3 (20-cy-

per). Apa6wa AI<:CJI\ .n.ereH ce3 rnpa)l<a .c. ..J-1:· 0Hbll-{ caH.IJ.bJK 

M;}Hi 273. EKiHwi iKafhIHaH apa6wa TepT - ap6ar .nereH Ce3.IJ.il-l 

caH.D,bII\ M;}HiHJJ,C ocbI catt.nac - iyc;: =273. OJI caHHhII-{ e3iH 

I\¥paH)J,aFhI 91 - AJJ-ilfaMCI1 (KyH) cypeHil-{ caHbIMeH 6aiiJiaHbI

cThI aJiaJ1hII\: 91 x3 =2 7 3. EH,r:i:i ocr,1 0Tpap caHLIH 1<;ocaMhI3 6ona,ZJ,bI: 

{
1080 = 54x 20 

807±273= 534=267x2=89x6.0ttJiarI I<:apal-lhI3: I\ocatt caHhI, 
XaK 

caHhI. EHJJ,i 6ip TaMama H;}pce attTbIJIFaH 8Mip TeMip caHhIHa - OT

pap caHhIHa KepiH6dlTiH )l(eTi caHLlbI, }ffHH M¥caHbIH: aca Ta}IK 

)968=88x11=(62+26)11 
caHhIH I\OCaMbI3: 807±161 = 'l . Fa)l(aHhlTI 

646 = Tcutyp 

caHnap: T¥paH K,aI<:ria caHhI, Ati caHhI ( 11 ), )l(;}He TaMblp-l\03FaJibIC 

canhI := .:lA J..J 646 ( 67-cype, 16 aH). TeMip)J.iH. aThI ocbI aH 6oH:
bIHwa l\OtthIJJFaHbI rnpHxTaH 6cnriJJi. Ocbmaprn rnn1 l\OCaMhl3: 

i, 414 = 2 l 7 x 2 
273±161= -

112=28x4=7xl6 · 
' 

217 - rnnaM11 )KLIJI caHbl (MH.'lJIHOH cce6iMeH). OttaH TarbI 
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20-cypeT. >Ka11a p,ayip 
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{
888 = 222 x4 

lllhIFaJJ,hI: 454±161 = . 222 - 1rncacp - raJJ,anaT caHhI. 
20 

¥nh1 )J,dyipJJ,iH, 6acb1 )KaH,aJJ,aH 6acTaJJ,IJ,hl. Mhrna eptteKTi ol111an 

I<;apa1-1,hn: 807+273x2+646+ 161 =2160=108x20=432x5. OraH 

l\OChIMUia 6aCI\hl eKi caHHaH 6¥pbllll lllhirapaMhl3: 

273 
0,33829 = Sinl 9"46' = tgl8"42'. 

807 

19°46'+18°42' 
OttaH lllhIFa,IJ,bI: = l 9° = 1140 = 38 x 30 . Bae 6arn 

2 

caHhI, Te6e,IJ,eri OH TOFhI3 catth1; cype catthI, nal1raM6ap cypeciHi1-1, ( 4 7-

cype) a.SIT caHhI, 0Tpap,IJ,a OThl3 6an catthl. )J,eMeK nal1raM6apbIMhI3-

)J,hIH, cgneMiHe K:alirnopan,IJ,hII\. Oi11Iattb13! )){aManTycitt,IJ,e (l 2/I-1993) 

I<;OJibIH,IJ,aFbl 60JiaT K:aH)Kap.ri.bIH, )Ky3i I<;aHblpbIJibIII, 03i l\hICI\apbII1 

I<;aJIFaHhIH KepeJJ,i. l\aMaraH )Kay,IJ,aH K,ayhmChIHa)J,bI. Bip TaMarua

ChI ~ay11ap 6aTa aJIMaH K:aHMhIFa)J,bl. l\OJihIH)J,aFhl I<;aH)Kap,Il,hIH, ecKi 

)KeTecitteH )KaH,a lllhIFa 6acrnraH 6onaT I<;att)KapJJ,hIH, ywi KepitteJJ,i. 

0HhI 6i3 11cnaM ceMcepi K:alirn )Ka1-1,rh1pap ,IJ,en )KaH,a ,Il,dyip 6acrn

nap ,IJ,en )KOpbIFaH e,n:iK. EH,IJ,i 6yriH con Mgcene ecKe Tycin OThip. 

On )Katt,a ,IJ,Jyip,n:i 6eciI-Irni - nellleHe - xaMca - xaK,ThIK. ,IJ,gyip ,IJ,en 

arnn, x gpniMeH 6enrineJJ,iK. 0HhIH, ce6e6i e)KenJJ,ett Kene )KaTK,aH 

.D,dyip catthI TepT. Onap.D,bI ecKe anatthII\: 1 -AnThIH ,IJ,8yipi - 432xl = 
=432; 2-KyMiC .D,gyipi - 432x2=864; 3-MbIC JJ,gyipi - 432x3=1296: 

4-TeMip JJ,gyipi - 432x4= 1728. 6i3JJ,iH )KOFapbI)J,aFbI eptteKTe 6eciH

wi ,IJ,gyip lllhffa)J,hI. OtthI MhIHa Typ.ue )Ka3aMhI3: 2(807+273)=2x 

x1080=2160=432x5. 

My3hIKa ettepitt.ue gn-<l>apa611re ,IJ,ettiH HoTanap caH ece6i 

rnprriK 6onraH: TeTpa xop.ua. TepT )KepniK caH: on opTaK. caH. Opb1c-

1I1a Teprri «1:1eTh1pe» .neli,a:i. OtthIH TeTpa,D,att WhII\l\3HhI Kepittin T¥P· 

Apa61I1a 6eJirini caH ap6ar - rnpT, on .ua coratt 6al1naHhICThI. Con 

ceKin,IJ,i )K;me COFaH 6al1naHhlCTbI .ugyip,D,iH, )le T8pTKe TOI\TaFaHbI. 

8n-<l>apa611 MY3hIKa canacbIH JJ,a oHaH gpi K:apaH: JJ,aMbIThm, 6ec

TiK catt)J,hI ttornnap K:aTbIHaCbIHa apK:ay erri. 11-cyperri K:apaH,hI3. 

E¥pbIHFhI HoTanap ece6itt)le 5/4, 513, 15/8 l\3Tbrnacrnp, 51FHl1 5 caHhI 

K,aThIHaCK:aH ecenTep 60J1MattThIH. OttbIH, Tycittiritt 19-cyperreH 

I<:apaH,hI3. fa)Katthm maplllhmap.ua Heri3itt.ne oprn.ua 5, 6acK:a caH-
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)l,ap OHblH. aihrnJiaCblH)l,a. 8ttTKeHi OJI 6eCTiK -- 6ec 6¥phIW ~)l,bl3 

3aThIHhIH. 6eiitteci ( 6-cypeT). Ott bl )Kep ece6iHe K.aTbICTb1pyra 6011-

Matt)l,hI )l,ereII TyCiHiK 60JlfaH. DCC 6yphIW 6eHHeHi T¥Map CTirr 

TaK..l\aH. EciKTcpiHe cypeTiH canrarr. Con apK,hlJlbI wai1TaHHaH 

K.OpFaH6al\ 6oJIFaH. nip MbICaTI KCJlTipeniK. AmvraHH5lHblH. aTaK.TbI 

aK.hIHhI, oi1rnLIJibI 11.feTeHiH. "<PaycT" aTTbI ApaMachIH)l,a Wai1:TaH 

Mecj:n1crncpenh rreunitt. M¥p)KaCLIHaH IllhIK,rraK,illbI 6om1.nh1, eiiTKeHi 

<l>ayCT.bH{ eciriH.ne 6ec 6¥pbill1TbI (nettrarpaMMa) cypcTi 6onraH. 

Ai1:TblJ1FaH oayip7epdilj .itema.?dap ambLHell anliiybIH)la };ta8blHa 

6ap. On a.naM 6anacbIHbIIi )l{ep 6eTiH)leri JpeKeTi aJI)lbIMeH ochI 

Mernn;::i:ap.nb1 l\OJI,11.aHyMeH 6aiinaHbICTbr. Amaw eKi achrn MeTa..JI 

1<on;::i:atty JJJ:ineTTi .u;;iyip 6onhm caHaJia)lhI. KdiiHri eKi MeTaJIJJ:bI 

K,OJI)l,atty ¥PhIC -- K.aFbIC, COfbICl\~a 6aCTa,[(bI. .5IrnH MbIC - l\OJia, )KJHe 

TeMip K.OJI)J,aHraH )ldyipnep a.naM 6acbrna 6aK.bITChl3.UhII\ JKen.ni .nerr 

cattai1:.JJ.bI. An oHaH, 6eciHwi .UJyipre epneyre a)J,aM 6rurnchIHhIH. ca

HaCbI )KeTIICH KCJI)l.i. Kei1:ittri KC3)l,e, aTOM,LI.bll\ K.apyMeH 6ai1:JiaHbICTb1 

)IG:rne fbIJlblMHbII{ 30p )J,aMyhIMCH 6ai1JiaHbICTbI, COFbIC K.apynapbIH 
,.. . 

l(bICK.apTy, COfbICTbl OOJI,UbipMayrn illapanap K.OJI)laHy MJcenec1 

l\OJIFa aJibIHbIII OTblp. 

A)laM 6anachIHbIH: )l{ep,a:eri eMipi acrraH JJieMiMeH ThlfhI3 6ai1-

naHhICTbI eKeHi aHK.bIH)laJI)lbl. ,ll,iHH KiTanTap,nbIH,, COHblH. irniH,ne aJI

.llbIMeH l\¥paHHbIH. illblH,llbIK, fa){<allTapbI aWbJJia 6acTa,llhl... I\a3ipri 

FbIJibIMHbIH. )l,JJILI:i Ta6bJCTapbI f\¥patt a5lTTapbIMeH )],;:JJI C;:JHKCC KeJie

)li, KYH cattbIH aHK.bIH )laMy.na. 

CoHbIMeH )Kaf{a .u;:iyip acnaH MCKeHre cyifeHreH 6ecTiK - xaMca 

(x) ,n;Jyip. On KYIII K.on.nattraH .nJyip eMec, pyxaHH .UJyip 6onMaK.. 

Ehn:iH. KCJITipin OTblpFaH MaFJI¥MaTiapbIMhI3 COHbI KepceTCJli. 

I\OpbITblH)lbI 6ip epHeK: l 7x=20m. 

)l{aaa .zpyip OH )KeTi ece=nporntt=)KHbipMa ece. OttaH WbIFa)lbI: 

f37 
17x20=370 -· f\aMap (Aii); 20±17=l3 . OttaH WbIFa)lhI 37x3= 

=111; 11 x2=222. 6¥-irnp nai1rnM6ap cypenepitti.H. caHaThI 17 ·-An

Acap (acnaH canapb1), 20 - rnha, nai1raM6ap eciMi. Con ceKin.ni 

TaFhI 6ip eptteK: 92x7= 161 x4 }\ai1Tana:\rn )KeTi.n:ett ra)KaHbIII TepT. 

Y wKin.nepre KenreH.n:e 6ac 6arn ;::ipin catthI ( 19) MeH 6ac M¥K.aTTaraT 

A+JH-M=7 I caHµapL1 6¥pb1HFbI TypiH.n:e WhIFYbI TaMailla. 
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19°46'+ l 8°42'=19°28'+ l 9°=38°28'=109°28'-7 l 

• -L -{90 = 45 x 2 7L.19- . 
52 = 26x2 

.6¥JI apa.ua 0Tpap, ap6ar catt,naphIMeH 6aiinaHbICThI TeKI!IettiI-l 

{l\aF6attbrn:) opTaJihl.I\ 6¥pbilllbI IIIhil\ThI. On 20-cyperri.r{ aThrna 

)J(aJIFaCI\aH. OH.n:a TepT 6¥pbIIIIThI TeKIIIeHil-{ .l\HFaW I\HMaCbI: i\hipbr 

{I\= I), wapwbI )Kai\ KepriIIIi (Ji ), KeneM Kepriwi ( J3 ). OpTaJibli\ 

6¥phIWTaph1: 109°28 '+ 70°32'=180°. I>an apaHhll-{ p:chrn.n:a iwKi 

6enMe )J(acafi:Thrn ym I\HFarn mapwbI (poM6) coH.n:a KepceTinreH: 

(A>J.J..:i). 6aCI\bl J\¥PblJiblC yw apblCTa opTaJibII\ 6onraH ( 4..:i) -AK>K)J, 

(A1<,aph1c, I>cKapbIC, )l(aH,apb1c, TepT TarnHa). 0Tpap.D:bIH, TepT )l(afL! 

a6)1(.n: 6011rnH,ua ornH )l(aJ1rncl\aH apa p:Cbl hay3. I>¥Jiap..QhIH. O;)pi 
TeKmere - l\ar6ara )J(anracI<:aH. AiiTbIJIFaH AJ1M=7 l ( ll~ ) caHbIH 

cKi eceJicceK 6011a,nbI 71x2=142 - CyM6ine (I>11Kern) )1(¥-1JJl.bl3 caH 

(T¥paH l\a1<:nacbIHhII-{ con 6ocaracbI: 17-cypeT 6ac 6apMa1<,). 0HLI 

eKi cccnece (71 x4=284) OHhII{ acnaHhI eKi xaT )K¥JIJl.hl3 f¥rnpa,_1 

caHhI IIIhIFa,nbI. On e3i bl,nphIC :JK.¥11,[(hBhI - A.rr-hapMc - AHK.hl3. 

0HhIH, caH):{hII\ M;)Hi <Papa6 caHhIHa TeH,: 284 .s::...::..l.)..:i = .Sl)y . 0Hh11-l 

e3i 0Tpap.n:hII-{ eKiHwi <rrbI eJJ,i rnM.. EH.n:i oM.nan I<:apaIIhII\. b¥Jl eKeyi 

.ne (eKi 6ac 6apl'vmI<:) T¥paH K.aI<:nacbIHhIH, eKi 6ocarachI). Fa)J(aHbm 

epHeK lllhIFa,Il,bl. E¥Jiap,l..lhlH e3i eKimui :iKaHbIHaH KeJiin aMip 

TeMip,'l,il-l eciMiHe cora,nhI. 0HbIH aThI TaMyp (:1...J.J =646) 6o~IhIH

wa I<:OHhIJTFaH. On 0Tpap;:i:a (807), hmKpaHbIH: con caH,uac )l(bIJThIH.D:a 

(807) I<aHThIC 6011raH. 0HhlH. 6ip HhIC11hI aTbI AI<:caI<: TeMip 6onca, OJI 

ce3 ap6aFI<a caH,nac-rnpa)l<a-273 -L .JC (aI<:Cal\). bI,upbICThra 6eT Tacb1 

3YMPYJ..i (J.a .J..:i)=266. )KeTi xaT KeK peTiH,ae 3-AcnaH Wonna1-1ra )J(aTa · 

)],bl. On lllomrnHHbIH, MeTanhr MhIC (29), aTbIHbl.E-l caHbI 212. CypeT

Te ochr caHJ{ap .n:a KopceTiJrreH. Co.n 60M.1,rnma ccenTep WhIFapyra 

6ona,nbI. MhICaJIH: 266x4+ 100+618=-,1782=:54x33. 0HaH lllhIFaJ{bI: 

{
1836 = 11pomo11 

1782 + 54 = Kettiuri caH TeprriK .lJ:;)yip. 0HaH 
- 1728=432x4 · 

lllhIFaJlbl: 
x 432·5 5 

= = lliomiatt HOTaCbI (11-cypeT). Oehl 
1728 432·4 4 
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cmil\ThI Kerr M.:rniMeT 20-cyperre 6ap. OK:ylllhI OHhI e3i oiinarr 

K:apachIH. ML1CaJlbI )l{Hbipl'.rn aJJTbI )l{HhIH caHHhIH Kepitt6ei1TiH )l{e

Teyi M¥ca Ta51Fbrna, HeMece As1-an-M11c - M¥K:aTTaFaTl\a caH,llac. 

On e3i 7-cypene. CoJI caH)lbI }\ar6a caHbIHa Ke6ei1TeMi3, 6ona)lbI 

TepT TaFaH rnca: 92x7= 161 x4. Oiinan l\apacaub13 OCbIH)la Tepe1-1, 

Chip )KaTLip. 

}\ophITa KeJie aiirnphIMbI3 T;:n-dpiM MCTaJJ,llap,llbI a)J.aM 6anachrna 

rraii)la 6oJJCbIH ,llerr )l{aparn~aH. Cos1 Mernn.nap T~uipi eciMiMeH cana

yaT aii:Ta,JJ,hI )J.err 6iJiy KepeK. 8i1TKeHi )l{eTi xa:r KeK MeTaJJhIHhIH )l{H

hIHhI COHhI KepceTe)li: 393x2=786. OttbIH MaFhrnachI MeTan,llap,llhI 

a,llaM 6anach1 xar\ )KOJJhIHa )K¥Mcay KcpeK. Orr 30pJihII\ yllliH, I\H51HaT 

YllllH eMcc. 

)Ka1-1,a JlgyipJJ.iI~ 6ip rn6paThI ochI 6oJrca KepeK. A6aii catthrna 

xa}\ CaHhIH I\OCCa, OJI )la COHbI a1ha)lbI: 678+ l 08=786. 

Oehl aiiThUIFaH 6apnbII\ aTTap )la, 3aTTap .IJ.a a,llaM,llapra rn6paT 

ymiH, ecKepTKiw ywiH K,aJJ)J.h:praH )l{guirepnep ,llerr 6iny KepeK. 

AnnahThIH coHhI 6ismipreHitte wyKipniK. 0Tpap+<l>apa6 

MMaH)lhlJlhII\ opHhI eKeHi 6¥:phIH )]:a aiiThrnFaH e,n;i. TaFbI ecKe 

anatthII\. 

807+284=1091 - paMa3aH caHbl (~lu). Orntt MMatt-rnpa3hI 

caHhIH l\OCaMhI3: 1091+619 = 1710 = 17lx10 = 19x90 = 38x45 = 

=190x9. fanaMH }\ttac. Ottatt WbIFa)lhr: 190+161=351=An-Capa

TaH, rraiirnM6ap )laH,FhIJihI. Orntt ap6ar (aK:Cal\) catthIH l\OCaMhI3: 

351+273=624=26x24=52x12. Al\CaK (273), TeMip (26) xaM)lhI (52) 

aHTl\aH. 

Annahrn wyKip. 

Keifittri KC3)le, rn611Fa:rTbI 6aKhrnay MCH enwey)leH repi Kafai:

HeTre OThiphm M~ceneHi I\aFa3 6eTiH)J,e wewywinep Ke6cii,n;i. CotthIH 

can,n,aphIHaH FblJiblMH oiinap)lbll-1, Ta611raT JlYHMeCiHeH aJihICTaII, 

MaFbII-IaChI3 nanm KeTKeHi llibII\TbI. MhICaJihI, canhICTbipMa Teop1151 

,llereH I\aFH)la)la llihIH)lhII\ThIH, ChiphI caJihICThiphrny,lla .neiiTiH 6oJI,llhI. 

0Hhll-I, MaFbIHaCbl 6i3.ZliH, KeJITipreH KpHCTan,llap,llblI-1, TypncpiHe KCJl

reH)le oJiap enweM TOphrn 6acl\awa, 6acK:a 6aFbITTa, 6acl\a ophrn)J,a, 

6ac}\a )l{aF,llatt)la anaTbIH 6oncal\, onap 6acl\a 6onhrrr llihifa)lbI )J,erett 

ceKin)J,i. Mh1canb1 KyH)le T¥phm K:apacal\, OJI Kp11crnn,llap I\aH)laii 

Typne 6onap e,JJ,i, )lereH ceKinni. I-IeMece acrraHHaH MeTeopHT )l(epre 
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K.¥Jlan Tycce, OHbI Kepicittme )Kep MeTeopttTKe K\'_nan TYCTi JJ,ey1·c 

6ona.Il,bI JJ,ereH CbIH)lbI. M¥HhII{ aThI a,n:aM)lhI aK:blJl)laH urnTaCThipa

ThIH, em6ip IIIhIH)lbIK:I\a ChIHMaHThIH 6ocK:a nal\K:aH Ott)f{OTa. M¥HhIH 

FhIJihIMFa em6ip naif)laChI )KOK, 3H5!HhI Ken Hdpce eKeHiH Eypoua 

FallhIM,n:aphI )KaI{a)J,aH raHa TyciHe 6acrn)lhI. 

I\ophna Kene aihnarhIMbI3 WhIH)lhII\ i3,n:ereH a)laM }\¥pam a 

cyH:eHy }\a)KeT. 

Annahra IIIyKip. 30/IX-1995. 

0Tpap.ua OThI3 6an .Il,eren ce16eH OHhII{ eKiHmi aThI <I>apa6 apa

ChIH,Ua Fa)KaHhm Tepe!{ 6aifJJaHbIC 6ap .uerr 6ineMi3. Keneci MaFJI¥MaT 

COJI rypaJibI. 

OTPAP - <I>APAli 

MbII{)laFaH )KhIJI)lap 6ottbIH.Il,a xa11bil\l\a TaparaH )\ac11eni arny

nap, gp1rne, TeriH eMec. Ei3)lil{ XaJII\bIMbI3.Il,bII{ e)Kenri op.Il,aChI 6oJ1FaH 

yw r<:aJiaHbI ymKin.Il,iI{ yw apbICbI ,llerr 6ineMi3. Onap Aphrcrntt6an, 

Orpap-<I>apa6 )!(;;)He TypKicrnH. Onap.Il,aFhI ym gym1e eciM TafbI co

naif: ApbICTaH6an, g11-<I>apa611, AxMa)], l1acayi1MeH ym apb1c+ym 

6¥pbillI 6rnrn,UhI a7mbz a 1wwmbtl-f om oiuazbz. 

Onap)lbII{ acrraH K,ar<:nachrMeH, AH)lhII{ a5111.z:i:aMach1MeH, Tal{Hhlll 

aTbICbIMeH - KyuMeH TbIFbI3 6aH:naHhICTbI eKetti, T¥paH I\aK:nachr 

eKeHi aH:TbIJI)lhI. E¥JI Tal\bipb111 a5!r<;TallMaJ<JlihI eMec, KeTe 6epe

)li. 8ttTKeHi OJI ra.naMHhll~ CbipbIMCH 6aifnaHbICTbI. b¥11 M;;'lCCJll' 

}\¥paH)la Kerr attThlJlFaH. Conap)lbI, Annah Kanaca, OChI apa)la a·3 

)],a 6onca TyciH)lipyre Tb1pb1caMhI3. Oi:lnarr r<;apacaI{hI3 M¥HhII{ mi 

30p MaFhlHaJibl - I<.¥pMeTii HJpce. DOC oihKOTa eMec, Ke3re KepHeK. 
. . . . 

Kel{rnre K,OHbIM)lbl, FblJlbIMH ,U;;)JICJill,1 Typ,n:e Tycrny ymrn cypeTTeH 

6acrni1MhI3. 21-cypeT: 0Tpap,ll.a 0TbI3 6an. l\faceneHi 0Tpap-<I>apa6 

ymKiniMeH 6acTa)lhII\. 51rnH TiK 6¥pbillITbl ymKin: 

c/Japa6 284 s· 20''36' 
807 

= 111 ) • OttaH WhTFaJlhI: 20°36'==20x60+36=1236= 
Ompap 

=618x2. 618 - an-paxMaH an-paxHM eKi peT. T;:}KipiMHiI{ eKi .IlYHHe,LJ,c 

)J(apbIJIK,aFaH I(aCHCTTi OpbJHbl. OcbJMeH 6aifnaHbICTbT aI(blH myMaFbI 

ecKe Tyce)J,i: 
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;9 ... -126 

qrpApAA QT:':l}-5/ln -___ .... ___ ... ____ . 

21-cypeT. 0Tpap.Qa OTbl3 6an 



TypKicmaH eKi Optue ecizi zoii. 
TypKicmaH ep mypiKmi1-1 6ecizi zou. 
K,acuemmi TypKkma11oazl .Jlcepae myzaH, 

T¥paHza Ta11ipi 6epzen 1-1eci6i wzi. 
(Mas:J1cal-1 )J(pwa6aiiy;Zbz). 

li¥JI caH.nap.nhI 6¥pbrn .ua KenTiprett e.uir<. CoHhl eCKe arm Ke

TeJiiK. 8ymJe yrnKiJiittitt: eKi Cbl3bIFbI (apbICbl) OChIFaH TeH, )l(;:JHe 

OHbitt: 6ipi 6ac 6arn caHhI (786). On Mhmay: 786+450=1236=618-

x2. Y rniHiIIi ChI3hIFhI TaFhI co.um-I lllhil(KaH Anhrn ( ;micp ). TaFbI 6i p 

ecKe anaTbIH tt;;ipce 0Tpap+c:Dapa6 cattnap )J(HbIHbT 6ona,n:h1 807+2-

84=1091 - paM33aH (_~lu) catthl. Eip )J(att;anhII\ catt l(on.uanaMhJ3. 

On 0Tpap.naFbI OThI3 (6arr) catthI. 0Tbl3 ,i::i:erett ce3,i::i:itt; apa6wachr: 

canacyH=1087=.'.i)l:iJL.J. D¥PbIH 6i3 )IUlbipMa aJIThI caHbIH ochrnaii 

IIIbIFapratt e,n:iK: {26}==1086. OcbIFaH 6ip.rriK (ml\) (Arr) cattbIH 

l(OCaMbI3: 1086+ 1 =1087, HeMece: {29}+ l=={ 30}. OH:narr 1<:apacatt;hl3 

rnMaIIIa eptteK. EpTen,eri 1(3FH)J,a 6oi1brnrna, catt,i::i:ap.IlbIH 33TThII( Teri 

6ottbIHilla Hen - Acrratt, 6ip - Ari, eKi - Ke3 ... 0Tpap,na OTbI3 6an 

.uereHi AttJJ;bitt: OTbI3 KYHJl.iK ophIHbI (a51n,i::i:aMacr,1 - Mambrnr,1) ,i::i:e,i::i:iK. 

FanaMHhIH; aifttaJibIC - I(al(rrachIHhitt: cattbI )J(HbipMa aJTTbI 6onraH,i::i:a 

coraH Ali cattbIH (6ipniKTi) l(Occal( 6onaJJ:hI Ombz36an. 
liipniK-,i::i:al(.uereH ce3,i::i:i apa6wa cpapn.y (.9 .J..l) ,i::i:eH.n.i. 0HhIH: catt,i::i:bIK 

M;;iHi ()J(;;itte na¢hl3bI). <Papa6I(a )J(3I(brn: c:Dapa6=<Papn.y=284. Ocr,1-

.naH Kenirr: 0Tpap-c:Dapa6-Ai1:n.hIH, yH:i ,i::i:erett MaFbma Tya.Ubl. 

<l>apa6 nett <Dap.uy ai1:b1pMacb1: 1+1+2=4. Teritt,i::i:e ocbr 

arnynap,Ubltt: apFbI Teritt.ue ca6al\~TacTbIK, 6ap .uerr 6ineMi3. K,33al( ,i::i:a

nacbrna )KaJirac )J(3TJ\att EpTic - 06 e3eH,i::i:epittitt: .uanacbI. OM6b1 -

TyMeH oH:rrarrapbI epTe.rrett 6apa6a (6apa6) .uanacbI aTanratt. Apa6-

Illa,n:a E - opHbIHa )K;;itte TI opHbIHa c:D. 8ttTKeHi TI - ;;iprri onap.ua )KOK. 

Mi,1canb1 TinarnH - A¢naTOH, AnarrnoH - A6nyaH .IJ,erett CH51K,Tbl. 

OcbI peTrrett I(aparatt.ua Eapa6 - c:Dapa6 60J1bm )J(anracyh1 Fa)J(an 

eMec. Apa6Illa 6apa.u (-!l_J..i) cyhII( - CaJil(bIH .nereH ce3 OHhI rpapaf.t 

.uerr )Ka3ca on <Papa6rreH )J(aJIFaChIII C)'bII\ .nana 6om,m lllbIFa.ur,1. 

Apa6rnp 8Mip Ke3iH (raH:brn an-xa51TTbI) i3.uerett.ne, Ci6ip.ui )Kal(cbr 

6inrettiH Kep.uiK. 

OcbIMeH 6ai1:naHbICThI A6ai1)lan 6ip ce3. On Kici e1iI-Iitt: 38 

ce3iH.ue AnnahTbIH. 6ipniriH MhIKTan ¥CTan HMaH KenTipy.ni apTbII( 

119 



Kepirr, cocpbI AIIJJJ.rnp,LI.aH 6ip ce3 KenTipe,LI.i: "6ip cpap.Ll.y,LI.aH )l(Y3 
cpap,LI.y 611)1(ai1''. 5Irn11 T;;iH,ipiHiH, )l(Y3 Typni afoaII eciMi 6ap. Eipa1<: 
OHbIH; 6;;ipiH TaJI,LI.ay l\OII,LI.aH KeJie 6epe Me, ,LI.ereH MaFhIHaFa COFa.Ll.bl. 
AttTbIJIFaH eKi caH.Ll.hI I<:OCaMbl3: 1091+1087=2178=66x33= 1l2x18. 
TaMarna CbipIIbI epHeK. Ail caH ( 11) rnaprnbI, OH ceri3 MhIH: FaJiaM 
6aChl. 

21-cyperritt: oprncbrna )l(acanrnH yrnKiJJ ChI3hII<:Tapbl: { 26} +
{ 30}+(109). D¥PbllliTapbI: 59°44'+59°48'+: 60°18'=180°. 0HbIH, 
acThIHaH )l(OFapbI,LI.aFhI yrnKinti:i )l(aJIFaCTbip,LI.bIK,. D¥JI cyperreH Kerr 
MaFII¥~1aT aIIyFa 6oIIa,LI.bl. 

0,284=tgl 5°51 '; l 5°5 l 'x2=31°42'; 31°42'+60°18'=92°. 

60°18'=3618; 104°44'-59°44'=45°; 

59°48'-49°28'=10°20'=620'=360'+260'. 

69°24'+45°=114°24'; 114°24'+20°36'=235=47x5. 

114°24'=6864=286x24=26x11x24=264x26=52x132. 

{
570-A-tayReiJ -:JICbWbl 

XaM,LI.hI caHa )l(ypeK Cb1pb1. 286± 284 = 
2 

570=19x30 (Eac 6aTa, OTbI3 6arr). TaFbI 6ip Tapay TaMarna caHti:ap: 

1086+284=1370=%x548 (An-Ha I\yT-548~l33w ) 

1087+273=1360; 1087+273+284+ 132=1776=444x4=222x8. 
4304+ 1776=6080=190x32= 38x160. 0HbIH: 6ac yrnKiII )KaJIFaCbI: 

1087+273+(159+609+516)=2644=661x4 
HeMece: 2360+284=2644=661 x4. 
)lfaI<:CbIJihII\ )KeTKi3yrni caH 661 - Kapu aJl-xacaHam - 661 - S\jlS 

lb.....ulw. CypeTieri 6ac1<:a MaFII¥Marrap.Ll.bI Ol\YillhI mi TyciHep, ti:a
MhITap ti:ereH yMiT 6ap. EHti:i coHbIH; )KaJIFaChI 22-cypcTKe KeneMi3. 
0HhIH: aThIH 0Tpap opbrnti:a ,LI.eti:iK. Ce6e6i ~FHH opbrn, H¥P TOl\TaFaH 
OpbIHMeH I<:a6bICa):(bl. 

22-cyperre, 6ipiHe 6ipi TipKec- caH,nac- ChI3hil\TaC TepT yrnKiII: 
0Tpap-<!>apa6 yuIKini, 0Tpap-HoI<:aT ywKini, 6ac yuIKin (T= 159, 
I\=609, )1{=516) )K;;JHe T0pTiHwi l\OCbIMilla ywKill (284+5 J 6). 
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22- cypeT. 0Tpap opb1H,qa 
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Oibrncy peTitt;:i:e 6ip M~cenetti KeTepeMi3. OJI - aH:ThrnraH cDap
llY (>KaJIFbI3) TypaJibJ. )I{aJIFhI3 -6ip )lereH, )J(aJlFbI3 >KatthIH)la HeKepi 
)KOK, AM: MaFhIHaCbIHJ(a aH:TaThIHbI 6enrini. Ochr MaFhrna,JJ,aH aJIFaH)la 
AM:~13 )la coJiaH:, illo;maH )la coJiaH:. EacK,arna aM:rn:att)la KyHttett 
6epri (irnKi) yrn KeKTia fopitte ne coJI <l>ap.ny rypa KeJie)li. Ta3a achrn 
)Ki6eKTi apa6rna K,hl3 .neli)li. (I\bI3-)Ki6cK-0prnK. arny). Oehl K,hI3 )le
reH ce3.n;ia catt.IlhIK, M;;)tti l 07 (.3 j). OH:ra cana KeTeJiiK. AM:TbIJiraH 
yrn KeKTia ~ym1eci peTiH.Ile TatthrnraH bl.nphIC rraliraM6apJihIR ym 
eciMi ochI M~ceJiere >KaJiraca)J,hI. OttbIH. 6ipi Fy.rnpaJI (AH:K,bI3) 
eKiHmi KeK 6eJirici (Mepi). On 03j aHK,bIH KepiHe 6epMeihiH HeKep 
(KyH c~yJiecittett rnca.[(a K,aJia)lbI). COH.IlbIK,Tatt e3i KepiH6ec tteMece 
Kep¥f'JihI MaFbrnacbIH.Ila anratt. Kep.Mec rpeKllle repMecKe aH:HaJI.IlbI. 
CotthIMCtt AH:K.bI3.IlhIH. eKittrni aThI f epMec 6oJI)lhI. OJI apa6ma AJI
hapMc 6oJihIII lllhIK,TbI. CotthIMett hlnpbICThIH. eKi eciM aTbI f ~'.Tapa.Il 
- fepMeC 6ip MaFbIHa)la. 0Ji irnKi yrn )laK, IllhipaK,Thll{ OpTaCbI ( 1-
AH, 2-AHK,hI3, 3-llionrratt). Eip TaMaIIIachr Otthil{ yrniHllli YlllKiJI 
aThI (MacJiac) TaFhI coJI TycittiKKe arrapaJihI. OJI KiciHia 6ip ettepi 
TOK,hJMa ()Ki6eK) KHiM )KacaylllhI 6oJiratt. YrnKiJI aThIHhll{ catthl Mac
JJaC - 1070- ..... '.i.k::.i. I\br3 ()Ki6eK) caHbI 107, neMeK ecerrec. )Ka3y, 
Cbl3y, caHay iniM)lepittia tteri3itt CaJIFaH TaFhl blnphIC F¥JiaMa -
rraliraM6ap. AliThIJIFaH eciM)lep caHhIMeH )J{ayhap cattbI )K~tte 6ac 
ymKin cattaThI catt.n;ac Kene.ni: )J{ayhap= I 07x2=214~ _JA> .J ; T +I\+ )J{ 
= 159+609+516= 1284=214x6 ( aliThJJiraH ). Oehl cattMeH aliTbIJiraH 
yrnKin cattnaphI Ta.Mallia 1<,a6b1canbr. 

{
2520 = 360x7 = (284 + 220)5 

1284±1236= 
48 OM:narr K,apanhrK,: 

(1284+ 1236)(1284-l 236)=360x48x7. lllei-i:6ep catthI >KaJIITbI aihrn
JibIC. An >KeTi peT K,aHTanaratt 48 TaMallla MaFhIHaJihl. I\.¥patt)la )J(;::'!He 
~pirrTep (My.K:arrararrap) peTittne .::..f' (xM)=48 )KeTi pcT KCJJTipiJI
reH ( 40-46 cypeJiep ), COHhIMett l\aTap MhIHaHhI ecKe analihII\. On e3i 
1<,aliTaJiaMa, CbipJJhI FaJiaMH caH TepT Mylllen 12x 4=48. Otta H lllhIFa)lhI: 
1841_ _ -{132=12xI1-:J1cypeK.J1cemi 

I I
- 64-16 - 48. 84 ± 48 - . 

48 36 - u1.e116ep 

)J{eTi Kalirnnay;~aH TepT MyIIIen caHhI 6ona;.:i;hr 48x7=336. 
bl.n;phICThll{ )K¥J!JlbI3)lbII\ aTbIHhll{ 6ip caHhI: Arr-hapMc-336-14>"1..Y'. 
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OcbI caH)lbI OHbIH: eKimni ~JlbI3 aTbIHbifl caHbIHa HeMece <l>apa6 

{
620 = 360 + 260 

caHbIHa I\OCaMbI3: 336±284= . T¥paH 
52 = 26 X 2- Xa.MObl Cal/bl 

I\aK:rra caHhl - xaM)lbI caHhI. 0Tpap-<Dapa6-xaM)lhI opbIHhI rny6a 

opbIHbI. 0Tpap ophIH.LJ.a JI,ereHiMi3 ocbIFaH KeJie.n.i. OifIIan K.apatt:hl3, 

nai1FaM6ap e.TiwiciHiH. KenreH :>KepiH. OH.IJ,a :>KaCbiphrn Cbip 6ap. 

0Hbl ryciHy ywiH 0Tpap HOK,aTbIHa K83 :>Ki6epepci3: 807+ 159= 

=966= 161 x6 RFHH KepiH6ei1TiH )J(eTire Ken;:i:iK, aJIThI anaw apRJ,JJihI 

2Q_O + 2~ = 7 x 23 = 161 (19-cypcrri K.apaH:bI3 ). On M¥caHhifl 
2 

M¥n1<.113a aca (raca) Ta51fhI. T¥paH K.OJihIHJJ:aFbI I\¥paH M¥fiKH3aJiap 
el{ 6Hiri. 

0Tpap+HoK,aT yrnKin;:i:iH. 1<iuIKeHe 6¥pbillihI: 11°22'=682. OcbI 

caHHblfl eI<i JlleTKiciHil{ OpbIH)lapbIH aybICThlpbm I\OHC3K, 60JI3JJ:bl: 

286=26x 11. 0Cbl eI<i C3HJJ:hI, OHblfl ycTiHe <t>apa6 caHhIH K,OC3MbI3: 

{
968 = 242 x 4 = 11 2

• 8 
682±286 = HeMece 682+284=807+ 159=966= 

396=36x11 

=161x6. 

:o~piH l\OCaMhI3: 682+ 286+ 284= 1252=626x2=3 l 3x4. )1{11bipMa 

ce3iHiH: caHJJ:bII\ M~Hi 626=[20]. 0.TJ nai1raM6ap caHhJ: 20x2=40 (20-

cype ). 313 -An-x11:1Kp acy;:i: (\4_) ..... _,..i) K,ar6aHhlH. K:apa TaChI. 

22-cyperriH: aCThlHJJ:aFbI cypeTKe KeneihK. OHµ:a ywKin;:i:iH 

M)'llienepi KepceTinreH: )l{al\=)1{=516-yrnKin (yrn HOI\aT), 

I\bip= I\ =609-ChI3bII\ ( eKi HO}\aT), 

Te6e=T=l59 - HOI\aT (6ip HOI\aT). 

Yrn1<.in;:i:i1-i; eKi )1(3fhIHIJ,a att:Ha Chn-i;ap apa6rna eKi TaH6a, OflhIHIJ,a 

2 = 2, 6 = 6. Oprn.IJ,aFhI yrnKin.z:i:i apa6wa ceri3 ;:i:err K:apayra 60-

Jia)lbI, 8 = 8. CoHbIMeH:682 =682, 286=286. AnrarnI<:hl caH 682 

- An+MttcaK:- ll..;ilJ, 11MaHHhill 6acI<:bI nrnpn1. 286 - I\¥paHHhUJ; 2 -

EaK:apa cypeciHiH aRT caHbI. On cypeHi nai1raM6apbIMhI3 I\¥paHHbII{ 

epKerni (rnoI\ThlfbI) ;:i:ereH. OrraH: 6onca 286 aHTrnp WOKThlf'hI. On 
conatt: eKettiH "Anx11M1rn;:i:a" )J{33raH6hn. 0Hbll-{ tteri3i: 286=26x l 1. 
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A6aI<, M11rnacp ,LJ,ereH eKi ce3re KeH.iJI ay,LJ,apaMbI3. Ei3 )l(OFapbI.LJ.a 
0Tpap-<Dapa6 ,LJ,erett ce3.LJ.iH: TynKi Ma3M¥HbI AH.IJ.hIH. yifi .uereHre 
KeJie,LJ,i ,LJ,e,IJ,iK. AttTblJIFaH eKi C83 [\a'.3al\llla, apa61Ila COIT MafhIHaHhl 
6epe.LJ.i. I\a3aI<llla "AT 6aifrra,LJ,bIM A6aI<I<a" ,LJ,ereH aH,hI3.Ll.aH 6errri
ni: TOl\TaraH opbIH MaFhIHaCbIH.Ll.a. Apa61Ila MHFJTacp - OTTbll\, 51FHH 
MaJI.Ll.hI, aTTbI )l(CMre 6alirray MaFhrnachrn,IJ.a. AT JJ,err OTbipraHbI 
acrraHHbIH. Kelli 6aclllhIChI Ali (Arram AT). Orr ce3.uep.uiH. caH.Ll.hII\ 
M:m.ri;epi: A6aI<= 104 ~lJ , Mttrnacp=220~ , )l(HbIHbI: 220+ 104-
=324=36x9. 36 - lllCH.6ep caHbI, 9-rnpI<aJTbI (M::lH.Ll.i caH). E)l(CJTJJ.CH 
6e11rini Marn¥MaT 6oiihrnllla F¥rnpa.LJ. (<Dapa6) caHhIHhIH. .ri;oc caHLI 

{

504=36x14 
220 6onraH. 5Irn11 .Ll.OCTap caHhI: 284 ± 220 = 

64 
= 82 

)::t:eMeK: f¥Tapa)l-cf>apa6-M11rnacp-OTpap fopi Kenirr 6ip ophIH
HaH Ta6bu1a.ri;h1. Orr Aif)J.hIH. OTbI3 l\'11\IJaCbl 0ThipaThIH opbrn.ri;apbI 
-0TpapbI. 

Aii.Ll.hIH. MYlllCJT.IJ.iK opbIHbI TepTimui - K,o}lH )l(hIJThI, apa61Ila attbI 
An-CaparnH-llla51H. Orr T¥pan I\aI<nacbIHbIH. OH. )l(aK )l(af\TaCbI - OH. 
6ineK (17-cyperri I<apaH.bn). XaJil\bIMhI3JlhIH. F¥PIThJH)J,arbI "AtthIH 
TYCbIH OH.hIHaH" )J,eretti corr. 

OchI an-CapaTaHHhIH. caH.Ll.hIK M::iHi )l(SHiH.Ll.C attTbIJI.Ll.hl. 5Irm1 
OHhIH. CaH.Ll.hlK M::lHl )l(HbipMa aJITbl caHhIHhIH. )l(HblHbIHa TeH.: 

~6J! + ~6) = 351 = Afl -CapanwH lL. _;.:..Lil 0HbIH. KepiHeTiH 6eniri OH 2 . 

TOFhI3, )l(CTeyi KepiH6CM.Ll.i. KepiHeTiH C3Hhl 190 - rarraMH 6ecTiK 
caH1>rna TeH.. )J(eTeyi 1 61 ai1ThIJ1)J,hl: 190+ 161=3 51. 

OchI attTbIJIFaH M::ice,'lere I<aThmacTbI J\¥paH cypenepiHeH Keif-
6ip a5lrrap.Ll.bI KCIITipeMi3. All.Ll.hIMCH naifraM6ap.ri;bIH. ranaMH ca5rxa
ThI 17-cype A11-Acpa Tyttri canapbI. Ott,.11,a: )J(eTi KeK )l(;;lHC Amrahra 
rnc6ttxT eTe.Ll.i - .Ll.ereH (44-a5lT). 

CoraH CJHKCC )l(CTi xaT KSKTiH, MCTaJI.Ll.ap caHbl 6ac 6aTa caHbl
Ha .Ll.;;lJI KeJie.Ll.i: 2(47+80+29+79+26+50+82)=393x2=786. Mern11-
.Ll.ap caHblH 0Tpap+HOl\3T C3HhIHa I(OCaMbI3: 393+ l 59=552=92x6. 
K,ar6aHhIH. aJIThI )1(31\ - lllaplllbI 6crrepi. Eip TaMama H::ipce OCbI caH 
naiiraM6apbIMhl3.Ll.hIH. Tynri canapbrn,LJ,a (70-A11-M11rpa)l(.ua) KepreH 
yax11-a5IT cattbrna .LJ.;;lJJ KeJie.Ll.i: "cpaKaHa I\a6 f\aycaifn ay a,IJ,Ha" .9S\...il 
.3l'-:-l .3 ~u I .J \.,ljLS' 
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151+103+226+7+65=552=92x6=393+159. 

( ca.uaK,ThIH eKi 6acbIH.Ua, ouaH .ua )l(aK,bIH KenreH )l{e6pai:fin ne
pirnTe ). On e3i "T:¥-pa1<,TbI ararn" 1<,ac1>rn.ua 6onraH 124+ 264+(31 +5 
05)=1476=246x67.t:...iJ ....,,Jjo 4'-' 

246-)l{e6paH:in caHbI. Ocb1 aurnp,n:aH anbm )l(a3aMhn: 

{

1057 
552 ±505 = 

47 

1057 - rnpT 6enrini nepirnTenep caH.uapbIHhIH )KHhIHhI: (246+-
111+3 l 8+382=1057). 

KeihHri 4 7 - M.\O<.aMMa.u cype caHaThI, KyMic MeTaJihI - AH: Me
TaJihI. OcbI TaMawa caHJ.J.hI (l\aycaH:hrn caHbIH) 6ac yrnKin caHhIHa 
l(OCaMbI3, 6ona).l,bl rrpOTOH caHbI: 1284+552=1836=mr. fanaMHbIH. 
Fa)l(attbm CbipbIH T;:itlipiM nai1rnM6apbIMhl3ra ochIJiaM yaxw eTKeHi 
6aH:1<,ana.uh1. AttThIJIFaH nepi11nes1ep caHhI MeH 0Tpap caHhI 6aH:na
HhICThI: 807+1087+220=2114=1057x2 (0Tpap+0Tb13+Mwrnacp). 
TaMawa Mar1>rna. "MyHTaha'' caH1>rna "rn¥rna" caHhIH 1<,ocaM1>13: 
1476+3481824=228x8=47x38=19x94.llaH:raM6apcypeci47,oHhltl 
aj!T caHhI 38. OH TOFhI3 3aM-3aM. 

Annahra rnyKip, TaMawa MafJ1¥Marrap aHKhIH. Eac1<,a KenTereH 
Marn¥Marrap.UbI cyperreH OKYWhI e3i Kepep. Eip KepeKTi 3aT yrn 
cypeHi caJibICThIPY. Onap 15-An-XH)l(Hp (me), 70-An-Mttrpa)I( 
- caTbrnap; 85 - An-:Opy,K - M¥Hapanap. E¥Jiap,UbI 1<,oH:raH.uarb1 
MaK,caT mac+cambhHfHapa .uereH TyciHiKTep 6ipiMeH 6ipi 6aH:na
HhICTbT .uereH MaFbIHaHbI aKrapTy. 8cipece caThI-Tac .uereH ce3.Ui 
OI-J:.UhI - con.Uhl OK,hICa dpinTec .ueyre 6ona)lbl. An apa6wa caT (me) 
- aJITbI .uercH ce1. Tac caTbIJibI M¥Hapa anThI l(b1pnbI - aJIThI a1rnw 
Mar1>rnach1H)la, ranaMH K¥PbIJihIC )l(06ach1. TaFhI 6ip ecKe anaTbIH 
HJpce An-XH)l(Hp MeH An-6py)K ceJ.uep.uitt. caH)lhIK MJHi 6ip.ueH:. 
8pinTepi ¥Kcac. AH:bipMaChI TeK ceri3 caHbI 6ipiH.ue T¥TaC 6epin
reH x=8; 6ipiH.ue eKi JpinneH 6epinreH (6=2 y=6 ), 2+6=8. OCbIHbI 
6i1 eri3-ceri3.uitt. (286) ttwapaTbI .uen 6ineMi3. Ocb1 eKi cypeHiH 

caHarrap l(aThIChIHaH Wb1ra.uh1: 
15 

=SinlO"IO'. OttaH WbIFaJJ.hI: 
85 

10°x60+ 10=610. E¥JI annhIC )l(bIJJJ.J.biK Mywen ece6iHiH oprnwa 
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caHbI, HFHH ~2Q ~-6-22 = JOx 61. OttbI yrn waplllbIFa 6enceK 6ona.ub1: 
2 

30x 61 v --= 610. Onap AH waprnb1: 590, KyH waprnhI 610, )lfyrr.UhI3 
3 

waprnbI 620. 

KyH waplllbI caHhIH xaH11¢anap caHhnm l\OCaMhI3, 6ona,[(bI 

Tett: rrepirnTenep ()l{;JHe AH Mett Kytt) caH.uapbrna Tett:: 4304+61-

0=4914=91 x54. TaFbI 6ip TaMallla caH rrepilllTerrep;::t.itt: Ti3iM.UiK 

)l{H:Hal\ caHbIMeH )l{eTi MeTaJI caHbIH !\OCCa{\ lllbIFa.[(hI: 1057+ 39-

3= 1450=29x50. b¥JI apa.ua eKi MeTaJI.[(hlf( Ke6eHTiH.n;ici WhIFYhI 

6ap TaMarna tt;;ipce. Onap K,ona l\OCnacbI: 29 - Mbrc, 50-K,anaifhI. 

EKeyi1-1itt: K.OCbIH.ZJ:hIChI aJIThIHFa Tett:: 50+29=79. K,oc K,ona aJIThIHIIIa 

)l{apK,biparnH, aJIXH:MHKTep.n:itt: 6acThI 3aThI 60JIFaH, I\OJia .u;;iyipiHiH; 

6ac I\¥PaJihI 6oJIFaH. 

Annahrn rnyKip! K;arn )l{cpiM.ui Kewip, T;;itt;ipiM. HcnaMFa K.yaT 

6ep. 

AM1rn! an-MarnaHH. 

12/IX-1995. 

EH.n;iri 6ip TOI\TaJiaTbIH I\OphIThIH.UbI M;}Cene 6ec rypni 6acK,D1 

T¥J1Fa TeKTep MeH 6ac ymKin.ui ca11hICTb1py. 

liEC TEK lK8HE I>AC YIIIKIJI 

Ty 6acra T¥Pal\ThI T¥JIFa 6onhrn )l{apanrnH 3arrap.n;hIH;, TeKTep.uitt:, 

6eifHeJiep.n:itt:, catt.n;ap,nbifl:, eciM.uep.uitt; Tepett: Ma3M¥H.UhI K,a3hIHaChI 

capK,bIJIMaif.n;hI. 

AifThIJihm KenreH 6ec TeKTi )l{gHe onap.n;hIH; 6eifttenepitt, caH

.n;apbIH TaFhl 6ip ecKe aJihITI, COHhl 6ac yiuKiniMeH K,a6bJCThipy 

M;;iceneciH l\Otthm OTbipMbI3. CornH apttanrnH 23-cypeT. 

M¥:tt.na 6ec TeK nett 6ac yuJKin.n:itt: KepHeKi 6cH:ttenepi MeH 

arrapbI, 6enrinepi I<:arap 6cpin.[(i. 0HhIH, ycTiHe T¥paH J(a~nattbllf 

TepT 6¥pbIWbIH.ZJ:aFbI Ker< caHaTTapbI 6epinreH 2-6; 6-2. Ochrnap.naH 

Wbil\K.aH Fa)l{an catt.uapJJ.bI KeH:in l\OHbm 6ip K:apaifbIK. 
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AJI.UbIMeH 6ac YUIKIJIJUI{ aJTmbz 1wyutenep cw1 )KHbIHhI aJITbr 
)Kayhapra TeK. AJZm&1)J(ayhap-A_rzm&z1ityute-Amnbz AJZaut: T +I\+ )K= 
159+609+516=1284=214x6. 

T=Te6e HOK,aT=l, I\=K,b1p-cbl3bIK-2, )KaK,=)K=)Ka.JhIK,=3, )KH
bIHbI: 1+2+3=6. HeMece OHhI farnali anbm K,apanbIK yUI )KaK,rny 
Cbl3bIK, Ylli 6¥pb1m: (T+K,+)K)+(a+p+y)=3+3=2x3=6. Ym eri3, 
aJITbI anaw, a5!FhI ceri3: 2+6=8. Oehl aJITLI )Kayhap ranaM,llbI K,¥pratt. 
Onap,Ubll{ opTaCbIHJJ:a eKi .UYHHeHil{ Eac 6amac&z T¥pFaH (786x2= 1-
572). :6¥Jiapra 6ec 6aCI\bI TeK - neUieHe K,Ochrny KepeK K,oii. OtthII{ 
caH,llbIK, M::rniH K,OCaMbI3: [)K]=[T]=50 [1<]=90 

(3)- (1)=2 

50+90x2=50+ 180=230. 

)KaK, nett Te6e TaK catt.uap. Onap 6ipiHil-l opHhrna 6ipi )Kype 6e
pe.ui. K,b1p - CLI3bIK, eKi 6acb1 6ap (meMipdi!-f eKi 6ac&z icmiK) ( l 3x2-
=26). CoH,llhIK,TaH OHbI eKi eceJien an,llhIK,. ,ll.ymie A<y3iH.ueri 6apnhII\ 
KpMcTan 3arrap Typi 230 6011aThIHbI JJ.~11e11.uettreH. Ei3JJ.il{ ece6iMi3 
coratt .n~n Kene.ui. EH,ni ochI caH,llhI 6ac yUIKin caHbIHa K,ocaMbI3: 
1284+230=1514. Ett.ni OChI caH,UhI aJIThI ecenen, arzmbz aJZaut-aJTm&z 

ap&zc catthIH IllhIFapaMhI3: 1514x6=9084. OchIFaH oprn.uarhI allla 
Ta5ll\ - TeMipK,a3hII\ TipeKTi KOCaMbI3. AiiHana aJIThI AJiaw .ueceK 
opra,ll,aFbI TaK,Ta OTh1pr:rn AnamaxaH)l,hI K,ocaMhI3: 

9084+1572=10656=888xl2=222x48=444x6=222x48=1llx96= 

=37x288. 

444 - fa)KaHhIIT l}blpbl~ caHbl (400+40+4), OJI )KblJl 6aChlHbll{ 
e3repi11y caHhI rnxyn=444 .h JJ . On 86-cype an-Tapax - )K¥JIJJ.hl3 
ecerr caHhL 

222 - Mttcacp (W.....::Olw) ra.uanaT caHbI, 48-xM (..:..r) )KeTi peT 
i84 

K,attTanaraH Cb1pnb1 caH ( 40-46-cypenep ). 

! = 64-16=48 
.48 
132 

36 
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23- cypeT. 5ec TeK >KaHe 6ac ywKin 
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111 - MttKam1 rrepiIIITe catthI. 37-cype - An-CacpaT -1\arnpnap. 
FanaMHhIH, l\¥PhIJihICThII\ cattaTbI MaFhIHaChIH)J,a ... Otthitt: m1T catthI 
182; )l(HhIHhI 6ona)J,hI: 37+603+182=822=137x6. TarbI )J,a AJIThI 

anaIII: i.548=822-548- An-l-faJ\¥T, 3/2 -TeMip ttornchr. Oiinarr 
2 

1<apatt:hI3 TaMama catt. Oratt l\OChIMllla )l{;;rne OHhitt: )l{aJIFaChI Ken 
ecenn~p Kepcennrett. MbICaJJhI: 1284+ 230+ 786=2300=92x25. 
1514

±131={
888 

· 1284+ 190x2= 1284+380= 1664= '.! 626=[20]' 

{

84 
=26x64=52x32. 0HaH lllhIFa)J,bI: 52 ± 32 = 

20 
. 222+ I 04=324= I 08, 

A6ai<,=52x2= 104. I>ip TaMallla catt 542=2916 ... TiafiraM6apbIMhI3 Pa
cy11 AJJJJahrn K.attTanayUihI )l{eTi )l(:me ¥ JihI 1\¥.patt 6epinrett )J,erett 
aSJ.TrbIH, A.6)1{,[( cattbI (15, 83). 

Onatt IIIhIFa)J,bJ: 2916x2=5832=2605x2+622. Ii¥JI apa)J,a ranaMH 
Fa){<aHhffI Catt: 2605 - ")J{pl)J,bl3)J,bl acrratt l\¥PhIJibIChIMeH aHT eTe
MiH. Eince1-1,i3 6¥JI ¥JihI cepT'', )J,erett a51rrap.lJ.hitt: AE)J{,[( ece6i (56-
cype, 75-76 aSJ.Trap ). Oratt l\OCaMhI3 hU:J1Cpa )l(hIJI catthIH, 11cnaMHhitt, 
)l(hIJI 6ach1 catthrn: (622). Oibiarr l\apatt;bI3 l\att)J.att ra)l(atthm eptteK. 
Ottbitt; 6¥JI apara Kenyi MhIHa)J,a: 

10656+4304=542+19x4=2916+76=2992; 

2992+6 l 8=361O=192
• l 0. 

291~ = l 38°56' ; 38°56'+6°4'=45°. 
3610 g 

EKimui )l(af'hIHaH 5832+ 348=6180. 
348 - lli¥Fna (~_.>'-') (Myxapal\). 76=19x4= An-lfHcatt-A.naM 

(76-cype). 
19 -- £ac 6arn; 4304 - Xattttcpanap caHhI; 190- 6ec TeK caHbI 

(19xl0). 
OchI cattra 6aiinattbICThI Mhrnay catt)J,hr ecKe anatthII\'. 

{
351=39x3=13x27 

190±161::::: 
29 

. o¥JI TaMawa CbipJibI ecen. On 
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TeKrneHia Myrne caHbl - TeMip caHhl (Xa.i:rnJI) - )l{ep caHhl - K,aF6a 
. . 26(1+26) "' caHbI, )l(JfbipMa aJITbl caH )l(JfbIHbI. ------~ - = i., x 27 = 351 . 

2 

TeKrneHi Te6eciHeH TiK rnaHhIUH\aH.IIa, OHbII{ 19 Mymeni KepiHe.IIi, 
7 Myrneci KepiH6eif)li. KepiHeTiH 3ahHp 15 caH )l(HbIHhI 190, RFHM: 
19(1 + 19) T . K . ,_ ~ . . . -'----'-' = 190 . eKTep CaHhlMCH ;:i:;:rn KCJIC)ll. eprnoeHTlH )l(CTlHlH, 

2 

16·1 7(20+26) 0 ~· . . caHI>I , RFHM: -·---= 161 . Chl Ke11rnn caH.IIbI eKI ecenen 
2 

6ec TeK neH 6ac yrnKin caHhIHaH I\OCaMbI'3: 1284+230+161x2= 
=1514+322=1836. 1836-- npoTOH caHhI. 

f aJiaMHhIH ta)KaOhI ochm;:i:ali, ;;ip Hetti 6in.IIipce Annah 6in.IIipe.IIi. 
Ei3)lil{ OChl MaFJI¥Marrap)lhlH 6aChlH I\OCblTI KCJITipirr OTblpFaHhIMbl3 
OHhII{ 8Mipi )leII 6ineMi3. 

Eac yrnKin;:li.r~ 6¥phIIIITapbIH ecenTen IIIhrraprnH.IIa 6eJHrreK 
caH.IIap.IIbI hII\IIIaM,a:arr, 6yTiHre KeJITipirr aJIY.IlbIH ;}p rypni ;})lici 
I\OJI.IIaHhrna,nbr. CoHhil:l CaJI.IIaphrnaH OHbitt, 6¥PhJIIITapbIH 6i3 6, 10, 
16, 21, 22-cyperrep.IIe 6nrnaH: aJI.llbII\: 13°12'+47°56'+ 118°52'=180°. 
KdiiHri ecen 60H:h1mna OFaH C;}n Ty3eTynep I\OCThII\. 5Irntt 23-cy
perre 6brnaH: aJI)lhH\: 13°14' + 4 7°52' + 118°54' = 180°. ,I(eMeK: 
2+2=4 MHHyTrnp ayLIC!\aH. b¥Jl eKeyiH ne 6ip.ueH: I<:OJI.IIaHyra 6ona
.IlbI. On ywiH TeK l\OChIMIIIa c;}yne attbIPY.IlhIH ( Map)l(aH I\hIP.IlhIH:) 
HJ3iK 6¥PhIUibIH I\OJIµ:aHyra 6orra)lhI. 

MnICaJihI aJIFallIK,hI ecen 6oi1hrnrna 47°156'+6°4' =54° 6onca? 
KeH:ittri ece1ue OHhI 6hrnaii )l(a3yra 6ona.IIhI: 47°52'+6°+4'x2= 
=47°52' + 6°8' = 54° ,IJ,ereH ceKiJI.IIi. HeMece l3°14'x2=26°28', 

26°28'-19°28'=7° 47"52'±36°52'= OHaH llihIFa.IIhI: {

g4c44' 

, 11" ' 

104°44'-84°44'=20°, 20±11 = {~ 1 . TaFhr 6ip ecen: 47°52'+ 13°14'+ 

+6°4'-38°10'=29°=67°10'-38°1 O'. 
E¥JI aIIIhJ!\ 6¥pbIIll. OttaH IIIbIFa)lbI: l3°14'x2-l9°28'+47°52'+ 1-

3014'+6°4' -38°10'=36°, 6°4'+47°52'+13°14 'x3-(19"28'+ 38°1 O'), 
53°56'+ 39°42 '-57°38'=93°38' -57°38 '=36°. 
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0¥PbillITbIH; TaFbl 6ipiH aJiaMhIK: 118°54'-47°52'=71°2'=41°62' 
0HaH lllhIFa)J,bI: 4162+47x l 6=4914. 
4 7 -- KyMic -- Au MeTaJibI, rrai1FaM6ap cypcci; 
16-An-Haxvm apa cypeci, 47x2=94- 3aM-3aM. 
OchffaH GaH:naHhICTbI TaFbI 6ip 6enrini 6¥pb1Ill: 71°2' -14°2 '= 

57°=19x3, M¥H,IJ,a Tgl4°2' = 0,25 = ~-. 
4 

E¥JI Mdcenettil{ '/KanracbI 24-cypene. Ott.n;a ai1ThmFaH 6ac 
YllIKin.n;i 6ec 6¥pbilll 6eiiHe aih-IcUlaChIHa CaJI.iJ.bII\. OttaH IIIbIFa)J.bl 
1284x5=6420. EKimni '/KaFhrnaH TaFhJ caH)J,bI anaMbI3. On 542+ 
+(284+220)=2916+504=3420. M¥H.na 54 - An-I\aMap (AH:); 

{

FyMapao 
284 OHbU-~ J(OCbI - OTThll\ (A6ar<:) MHFJrncp=--.iu. 

Aiil}bl3 - <1>apa6, 220 

{
9840 = 246 x 40 

0Cbl eKi caHHaH lllbIFaU,bI: 6420± 3420 = . 
' 3000=500x60 

246- )l{e6paH:in caHhI (-;>-:.J~J); 40- rrai1rnM6ap caHbl. EKi JJ:OCTbIU 
KC3JJ:CCKeH, FaJiaMHbIH. '/KapbIJII<:aH 1cyphrnhICbJ. Oiinarr I<:apaca11,bI3 6¥JI 
e3i TaMallla M¥f')KH3a. )l{e6pa.Hi11 '/KeTKi3reH xa6ap,IJ,a «I<:aHTMaylllhI 
)KeTiHi )KdHe ¥Jihr I\¥paHJJ:hI carnH 6epn:iK» ~ereH (15-cype, 83 a5l:T). 
CoJI a51IThIH: caH,IJ,hil\ MdHi nai1rnM6ap,IJ,bTH: An-J\aMap (Att) TYbIHbIH 
caHaT IIIapIUbICbl 6oJiybI n:a £a)lcaTI: 542= 2916. bI.upblC )K¥JI)J,bl3bl 
eKimni KeK - f¥Tapa,ll, (AilI<:bB) T¥paH K,a1<:rrachIHbIH: cKi 6ocarncb1 
(illapIIIbIHbH-J: aCTblHFbl 6+pblll1Tapb1). 0Hbll-J: caH)J,biI\ MdHi <Dapa6 
caHbIHa )J,dJI Kene,n:i (1'a1<:na con). 220 - MHrnacp aTaJIFaH caH AttJI,hIH. 
yi:fi - A11-CaparnH - Llla51H (R:mrn) - Mylllen )!(¥JIJJ,hB ro6r,rn,n:a-rt.1 
6eJiri ophrn, 5l:FHH Att:.Z:I.hil-1. TaFbI .n:eyre 6ona,n:b1. 

8Te epTe 3aMaH,napL(aH 1<:anrnH MttpacTa FhIJihIM Tap11xhrn.n:a 6¥JI 
Tal\TbIH: caHhI ( 11 x20=220 - I\ocati caHbI) <!>apa6=f ¥Tapa.r:i: caHhrna 

1
504 

Ll,OC eKeHi aiiTbIJIFaH. )J,eMeK OJ1 JJ:OCTbl!\ caH: 284 ± 220 = 1 ; 

64 =8-

(2+6)2=4+2x12+36=4+24+36=64=4(i+6+9). 0HaH WbIFaJ__\bI: 
4(1+6+9)4=256=162

• H+p caHhI. A11-.J<,aMap 54-Att 6onraH,n:a OHblH 
Taf'hI .LJ.OChI AttK,hI3 504. OcbI eKeyi 6ip )Keprc Ke.Tiirr OHbIH. yCTiHc 6ac 
YllIKi;1 6ec eceJieHirr l\OChIJibUI OT&Ip. On 03i AJITbI )Kayhap cJJ,i FOH 
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24-cypeT. 6ec ywKin - 6ec 6¥PblW 
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2l4x6=1284. ,l(eMeK )l(a3aMbI3 214x30=6420. 0TpapJJ.a OTbI3 6an 
- Aif.UhIH: TgyJiiK MeKeHi. 

Ke3 aJI.UhIHa KepHeKi 6oJIChIH .uen cypeT oprncbIHa 6ac ynrniJI 
rni-i:6achrn 6ep.uiK. AJITbI Allam )J,ereH ce3.uii-i: e3i coJI ymKiJI caHbI: 
OHhif:{ ym )l(al\TaY CbI3bIFbJ: a+s+c=3 )KgHe ym 6¥pb1mb1 a+~=y=3. 
0HaH mbJFa,UbI: 3+ 3=2x3=6 

KeifiHri yw caHbI rni-i:6acb1: 2 ~ 6. 
OJI 6oJia.UhI: 26x 11 =286 (EKiHmi cypeHiH: aH caHhI). A:HnrnraH 

caH.uap.uaH mhIFaThIH TaFbI 6ipHeme epHeK: 1284+ 1080+ 236=260-
0= =2364+236. M¥H,lJ,a 236 gymfe caHbIHaH: 

618±382 = · 1080==54x20· 1284=214x6 {
1000 
236 ' , . 

Ochmap,lJ,hIH: )l(HhIHbI TeMip Ter-1ii-i: ( xa.n.H.UTbIH:) 
rraifraM6apJihII\ )J,gpe)l(eciH,lJ,e: 26(53+47) =2600=52x50. KeJ1:
iHri caH 50 - l\aJiaHbl, aJIThIHmbI xaT K0K MeTaJihl (M¥mTapH 
MeTaJihI). CoJI aJIThI (6) T¥paH I\al\rracblHhIH: )l(OrapFbI eKi 
6¥Pbimhrn.ua (l\apaf:lbl3). Ocb1 caH)J,ap)J,aH l\OCbIMma epHeK: 

{
5280=132x40 

2916±2364= ; 2916+504=3420=19x18=114x30. 
552=92x6 

114 - I\¥paHHbif:l cype caHbI, 30 - 0TpapJJ.a OTbI3 6an - Aif.Llhif:l 
T;:)yJiiK caHhI, 542=2916, 54 -AJI-I\aMap-AH. 

132 -)KeTi - )l(ypeK, 40 - nai1TaM6ap caHhI. })gpi KeJiirr l1MaH 
lf¥pMeH )Kapl\biparaH. 25-cyperre ocbIHbif:l )l(aJIFaCbI. 

E¥JI 25-cyperre AJITbI Allam, AJiamaxaH 6eifHeci 6epiJireH: 
AIIThI Allam 86x6=5 l 6= )Kai\ ()l{) caHbI. 86-cype AJI-Tapal\ l 7-
a.HT; 341=1..l:il.JJ. Ocbr caHJJ.hI eKi eceJieiiMi3 341x2=682. AJI-MHcal\= 
~lJ=682 caHhI. 86-cypeHif:l 6ac )l(HblHbI: 86+ 341+17=444=222x2. 

EKi ,lJ,ymi:eHif:l Fa.LlaJiaT K:apaybJJihI «AcrraHra, rnpHXI\a cepT 
(1 ). Tapttx He eKeHiH J\aH)J,aH 6inJJ.iH. (2). On )l(apl\biparaH ~)J,bI3 
(3 ). 8pKiMHiH: ycTiHJJ.e 6ip 6a[\bIJiaymhr 6ap ( 4 ).. . I\ai1TanaHaTblH 
(aiittaJihICTaFhI) acrraHra cepT (l 1). )KaphII\TbI )Kepre cepT (12)». 

AJI-Mttcal\TaH 6acrnn FaJiaMHbif:l 6apJibII\ TaF,lJ,bipbI, eMipi 
1<,aMTbIJIFaH. )J(al\ catthIH 37 Ke6eiheMi3 6ona)J,hl Tett, Taxyn caHhIHa 
Ke6e:HTiJireH 43. 516x37=444x43=19092 (oH:nacy ymiH). 

25-cyperrif:{ oprnchIH)J,a AHI\hIH )J(ayhap - AnamaxaH K;:)MJJl 
)KyperiMeH Tgi-i:ipitte 6epinreH, .HFHH l 32x 1O=1320. 
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On caH apa6rna 3ahp )l{ayhap= JlA.?.JA.J ce3n:eprnrn: caH)J,hII( 
M~Hi: 1106+ 214= 1320. OcbI caHFa AnThr Analll caHhIH :>K:al\ caHhIH 

r1836 
l\OCaMhI3: 660 x 2 ± 86 x 6 == 1320 ± 516 = i cyperritt: can :>K:af'hIH)J,a 

L804 

ymKin canhn-rraH. 0Hhl naikaM6ap yllIKini, rn6e - HOI(aT 6acrnnl\hI 
H¥J> ymKirri n:eyre 6ona)J,hI: 53·-AxMa,n,: 53x3=159 HeMece 

r 54- AR - Ka.Map 
53± 1 c= ~ 

L 52- Xa.110bl 

Eip a.Hrra cochm )l{epn:iH :11<aphil\TapMeH TiniM.n:ettreHi - attThI
na,i::r:I>I (80-cype, 26 a~n). A,i::r:aM eMipiHiH, I<:aliHap Ke3i coHaH eKetti 
attThIJia,D,hI. Oehl a.HTThIH caHJ:i:hIK M;:JHi: 540+551+1032+401=2524. 
OcbI caH,l::(hI 6hma:H: :>K:a3aMhI3: 86x 14+ 1320= 1204+ 1320=2524. 

OttaH IIIbIFa.n;b1: 2524+ 1836=4360= 109x40; 

OHaH IllhIFa,L(hI: 4360 ± 7 lx40 = 4J60 ± 2840 = . {
7200 = 360 x 20 

1520 = 38x40 

TaMallia caH)::r:ap: llle1-~6ep, :>K:HhipMa, RhiphII\, ceKceH (80-chrnan -

{
3072 = 256x12 

AMl\h13) 19- Eac 6aTa. 0HaH IllhIFa;:i:h1: 2524 ± 548 = 
1976 = 247x8 

548 -An-I1al\yT, 256- H¥p, 247 - Mapya. )Kep.n;iH; )l(aphIFbIHaH 
H¥J>, )KaK:¥T, 3aM-3aM IllhIK,ThI (Mapya rnyhrn):(a xa6ap ). 

EacKa K.OChIMilla .rvtaFJI¥Marrap,D;hI Ol\YllihI e3i Kepep. AcnaHHhIH, 
:>K¥JI,l::(hI3)::(hIK. iqi:phIJihICbIHa apHa.rrFaH cype 56- An-Y al\HF. Oehl caH
,l::(hI xaHmpa.rrap caHhIHa I\OCaMbI3: 4304+56=4360=2524+ 1836. 

OH:nan, 6ai1I<an K,apacal{hI3 M¥H.:'::r:a ;:1a Ta.rraM: chip :>K:aThip. A;::i:aM-
3aTKa :>K:¥JII(hI3.l::(hI acrraH MeKeH 6onraH n:ereH MaFbIHa 6¥PhIH ;::i:a 
aHThinFaH e,n:i. 0¥JI epHeK Te COFaH Kene;:d. 

TarhI 6ip K,OphIThIH.lJ.hI epHerc 1284+ 1070+454=2808=351 x8= 
=54x52. 

Eac yrnKin+Mac11ac+lYf¥xaMa.u pacyn Arrnah=2808. AttK.hIH 
Arr-I\aMap AM:.rrhn~ )l{OJihI (54 ), xaM;:IhJ (52) )KO.nor, 351 =[26] OHhl!i 
;::i:att:FhinbI )KypeK )l(OJihI - K,ar6a )l(OJihI - TeMip )l(OJihI. An-CaparnH 
=351 =26(1 +26)/2. 

An-CapaTaH caHhI ,il,a, aThI ,rr.a, 3aTbI .n:a TaMallla M¥f')l(I13a. 011 
T¥patt J\aI\nacbIHbIH TepT Tett:iperi, l\aF6aHhIJi caHaT tteri3i, TeMip 
TeK-FaJTaM11 JaTihI!i caHaThI (xa;:r11.n:-26). 
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25-cypeT. AH~blH >Kayhap 
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0HhIH, e3i rraiiFaM6ap ;:i:aH,FhIJ1hI, OHhIH, e3i Att.LlhJH, AM:an;:i:aMa 
Tai\ ophIHhI (.-Ju) Mttrnacp (220). On e3i bI;:i:phIC )K¥JI,lXhl3hIHhIH, 
.LlOCbl, <Dapa6TbIH, .JJ:OChI. 51FHH: 

3 3 
71x4+20xl 1 =284+220=504=2-48 ·7=2 ·336=504. 

3 . 
336 - An-hapMC (bI;:i:phIC ), 2 TeMip TeK HOTaCbl. 

0HaH lllhIFa.LlbI: 504+351=855=19x45 
45 - A;:i:aM (br- ) caHb1; 
19 - Eac 6arn caHhI. OcbI T¥PFaH caH.JJ:hI olinarr l\apaH,bI3. 0HbI 

MbIHa ryp;:i:e TaJI.LlaIT )Ka3aHbll\. 

' 
f" 

!· "· 
~ .. , ,, 

71 x 4 + 220 + 26(1 + 2~2 
2 

4(71+55) + ?~Q~_~?) = 
2 

j 
l 

126x4+13 x 27 = 504 + 351=855=19 x 45 

45±19={64=8
2 

=8(2+6)=16+48 
26 

48±16 = {
64 

32 

48+16 =2. 
48-16 

FanaMH ~6aH:JibII\ caH. 0HaH lllbIFa.LlbI H¥IJ caHbI: 162=256. 
OcI>IHbIH, fopi Kenin Fa)Katthm 6ip eciMre COFa.LlbI. EH;:i:i cornH Ke
JieMi3. 

AnnahFa lllyI<ipniK. 0HbIH, aTbI AxMa,n;. 

F A)KAHhIIl ECIM 

liapnbII\ FaJiaM;:i:aFbI a;.xaM 6anacbrna l(yaHhIIIlThI xa6ap )ICeTKi3irr, 
cyii:iHininereH FaH:ca MapHaM¥JibI rraifrnM6ap;:i:bIH, e3i (K,.y:paHHhIH, 
61-cypeciH;:i:e, 6-aH). 

~..l!U...1.~L.J-:!..l'-5-40 U:i_,)r. ~)-!y:;._,J-;!'ul.,? .... 0~..iLSL.....;i. b..a..i 

OH.Lla 6hrnaii JJ,ereH: "MeHeH 6¥pbZHZbl Taypammbt pacman ;;1caHe 
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MeHeH Kei{il-1 K01em i11 AxMao eciMoi enzui11ixa6apnan cyiii11mineiiMil-I". 
AxMa.LJ. eciMHiH. Ty6ipniK Ma3M¥HhI xaM,!J, = .=.,..,J = 52 =26x2, 

ca.nayaT=rnyKipniK eTirr MaJJ.31\TaY Marhrnachrn)la. I\¥paHHhIH, 6ac 

6arn,n:aH KeiiiHri el{ a.nralllI\hl cypeHitt: 6achI ochJ ce3,n:eH 6acTa.na)lhI: 
AnxaM,!J, lb....J-. AxMa)l Ma,a:aK:rnymhI emni 6onraH,!J,a MyxruwiJ ~.:i 
= MaOa~maylllblllbllj e3i, COJI eJIUd M3fhIH3ChIH)J,a. 

Oeh1 ra)l(atthm ce3)J,iH, caH,IJ,hII\ M~mi 6ona,!J,hI: x=8, M=40, ,IJ,=4, 

8+40+4=4(2+ 1O+1) =4x 13= 13x4=52=26x2. 

OcbIFaH K,OcaMbl3: 52+ 1=53 - AxMa)l. J\¥paH)J,a 53-cype An

H~hIM (~JI)lbI3 ). Con cype,a:e ).l{e6paH:bIJI rrepiIIITeHitt: ett, )l(al\bIH 

Kenirr KepiHreHi, yax11 dKenreHi aHI\bIH 3ahp= j!A. .J xa6ap eKeHi 

aHThIJIFaH (8-14 a51T). 0HaH KeifiH )K¥JI,IJ,bI3,!J,bIH: An-lllarbIPYHbIH, 
ueei Tgtt,ipi eKeHi aHTbrnraH ( 49-aRT). 

OebIFaH I\OChTMIIIa 86-cypeHi K:apaiihIK. On «An-Tap11x
)l(ap1<b1paraH ~JI,IJ,bI3» )1,ereH, ottna )l(-¥JILJ:hI3 aThI a.n-Cal(bI6 ll:i~y = 

(2-aRT). ~'I)1,bl3)lblH: OCbI e1<i aTbIHhlH; C3H)1,bll( MgHiH Ca.JibICTblpbIII 

1<apa.nhII\: AJ1-lllarp=6 l l, An-Cal\bI6=634 

634±611 = . {
1245=83x15=(52+31)15 

23x4 =92 

83 - Arr-xaM,n:hI, 15 - Tac cypeci, 92 - M¥xaMa;:i:. Oiinarr 

K,apaHhI3 TaT\mIIIa KeniciM,ni. Ocb1 caHra )Iq'JJJ:i:bI3,D,bI acrratt J\¥PhIJibIChI 

)l(8HiH)1,eri eKi aRTThIH, caHbIH KOCaMbI3 (56-cype, 75-76 aRrrap) 

{
3850 = 35xl10 

2605±1245 = 
1360 = 340x4 · 

11 - Ali, 340- K,aMap. Oehl eaH,D,hI xattmpa.nap caHhIHa K,ocaMhn: 

4304 ± 3850 = . {
8154 = 54x151=27x302 

454 

OcbI TaMaIIIa caHnap)J,a TOJibIII )l(aTl\aH Cbrpnap 6ap. 

54 - An-K,aMap (AH:) cypeci, I\ocaH: xaK, caHhl eKeHi aiiThIJIJ:i:bl. 

151 - caHaM - ......:il~ -epKem ce3iHiH. caH)J,hIK MgHi. OcbI )l(eHiH)J,e 

rrai1raM6apbIMhI3ll,blH, xalJJICbl 6ap: «8p HclpCeHiH. 6ip epKeIIIi 

(IIIOK,Thlfhl) 6ap. J\¥paHHhIH: IIIOI(Thlfhl oal(apa cypeei», ( «X.AJITaH, 

J\¥paHHhII-l }\a3aK,ma M3fbIH3CbI )KgHe TyciHiri, 2-6eT). J\¥paHHhIH, 

6ipiHrni K,blCl\a Kipicy ( q)aT11xa) cypeciHeH KeHiHri, eKimni - Heri3-

ri 6ac cype ocbI I>aK.apa cypeci. 0HhII{ 6achrn)1,a )l(eKe yrn gpirrTiK 
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M¥J\aTiaraT6ap: A+ Jl+M(Ll~ =71 ). CypeHitt: a.si:TcaHhI286. AH:TbmraH 

epKelll caHhIH )£Qf6ai1 Typitt;::i:e, cype caH&IHa Ke6eH:Tin ancaR; 6ona

.ll.hI 151x2=302. E¥JI Eal\apa caHhJHa )lJJI ~Kene)li .i3.J =302. 
CoHbIMeH cype )KHhIHhIH )!(a3aMbI3: 2+302+71+286=661. 

)/(a~cb1.Tlbl~ 6epywi Ta71ipLw (Kaqrn an-XacattaThr) S\.!-.s lh......il...:.i . 

EKiHrni caH 454 HMaH caHhI. M¥J<.aMa.ll pacyn Amiah caHhI. Oehl 

eKi caH,n:hI l\OCaMhl3: 661+454=1115. OchIFaH aH:ThIJIFaH ~JI)l.&13 

l\¥1)hlJihIC caHblH K.OCaMhl3: 

{
3720 = 62 x 60 = 620x 6 

2605±1115 = 
1490 

AnThl anarn - aJIThI rypiK caHhl, aJIIIhIC eKi TaMhlp - aJIIIhIC eKi 

l\aJJ.aM 6:f-p&Illl catthr. OcbIHbifl MhICaJihIH 26-cyperre 6epeMi3. On 
MhIHay: 38°10'+23°50'=62°=362x60. 

38°10' - gymi:e 6¥PhIIIIbI: 

{

180° 618 = 0 618 = Sin38°IO' · 101°55' ±78°5' = 
618+382 ' ' 23°50'. 

Map)!(aH K.hip KpttcTan 6¥philllhI. Arr-Map)!(aHhI J<¥:paH)la 

aTanraH (55-cype, 58 a.HT). KeH:iHri caHLlhI MhIHa Typ.lle ancaK: 14-

90+ 1610=3 l 00=620x5. TaFbI con T:\--rpaH I\al\nac&rna opaJI)lhII\. 

~a: 

161= 7(20+26). 
2 

TeKrne caH&IHbifl KepiH6eihiH )!(eTeyi (19-cypeT). 

TiaiiFaM6ap&IMbI3.UhIH: eciMi K¥paH.ua )!(¥Jl.D:bl3 caHaT&IH.na 6epinreH: 
aHTbIJIFaH ym cype caHaThIH l\OCaMbI3: 5 3+61 +86=200=ral(bIJ1 ...c.JJ. 
Fa7awu w,.;;w1 Ke3i I\aii.ua eKeHiHe HrnapaT. OchlraH f¥Tapa,n;T&IH, 
(AHI\bl3L{hll{) - <Dapa6Tbll{ LlOCTbll\ caHbIH l\OCaMhI3: 

7lx4+220+200=284+220+200=504+200=704= 

=88x8=( 62+ 26)(2+6). 

Awy 0+1w1a11. a"i·b1.1 doc, 
AT-;bl.7hl1jQ Ql)bl.1 l)OC. 

- nereH 1'1<11\aJ1hr T¥rmn J.\aKnac1rnna '/K¥-fUJ,hI3 I<a.11aMMCH )Ka3y
Ilbt T¥PFaH CblHJlbl. 



EH,n:i cyperriH, aT&rna KenemK: "Ta!iFa)l(aMhm AxMa,n:" ,ueri;iK. 
0Hh1H: apa6rna Ma3M¥Hh1: 3ahp rna3 AxMa.n .::..l.A.y'.;ib b....,..i. 

432x5=54x40=108x20=2160=(53)+(100)+( 1106). 

EpeKIIIe, eTe c11peK 6onaTI>rn <PeHoMeH MaFhrnachIHJJ,a aHThinFaH. 
OcbI ce3,rija )l(HhIH caHbIHaH ranaMHhIH. IIIaMrnh1pan1, AH:n:ai1 aH:Ha
ChI, xaK,ThIK, n;;iyipi - fopi Kenin IllhIK,ThI. CoHhIH. illliHeH 54 - Arr
J:<aMap (AH:) caHhI MeH naH:raM6apnhIK, caHLihI analihIK,: 54x40=2 l 60. 

r94=47x2 
0HaH IIIhlfa)lbI: 54±40-=l

14
=

7
x

2 
. KyMic 47 - AH: MeTa'lhI, 94 

- 3aM-3aM. )l(eTi xaT K0K 7, TOJibl ai1: 14. 

26-cypeT. Ta11ra>1<al7'ibm AxMa,q 
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EKi ~.UbI3 eaHbIHa AJI-Tapttl\ eaHbIH )K~me )Kayhap eaHbIH 

l\OeaMbI3: 611+634+341+214= 1800. OebI eaH,nbI aMTbIJIFaH eaH-

. {3960=360xll 
MeH eaJibieTblpbIII }\apaJibI}\: 2160 ± 1800 = . 0HaH 

360 

IIIbIFa)J;bI: 
2160 = ~. ~ = tg39°48'. 0HaH IIIbIF3)J;bI: 39°48'-
1800 5' 6 

-25°48'=14°=840'. 

26-eyperre 54 )K~He 40 eaH,napbIHaH eKi TiK 6¥PbIIIITbI YIIIKiJI 

eaJibIHFaH. OJiap.n;hII-{ 6¥pbIIIITapbI: 
40 

= Sin42°12' = tg36°32' . 
54 

OJiaprn l\OebIMIIIa TeKIIIe 6¥PhIIIIhI, ~ym1e 6¥PbIIIIhI eaJibIHFaH. Oehl 

6¥PblIIITap.ua TOJibIII )KaTl\aH 3att:.nap )KaTb1p: 

38°10'+23°50'+40°= 102°, 

42±12 = {
54

; 36 ± 32 = {
68

; 
30 4 {

132 
120±12= . 

118 

53°28'+ 39°48' -35°16'=62°. 

TaFbl 6ae}\anapbI. TeKeepirr, olinarr, eaJibieTbipbIII l\apatt;bl3. 

Eal\apa eaHhIH.Ua He ebip 6ap? 0Hhl l\Oe epKeIII TypiH.n;e Kep.n;iK: 

151x2=302. 

}\a3aK:IIIa epTe.n;eri TiJI.n;e, T¥paH TiniH,ne MblCmbl - I\OJiaHbI -

)Ke3.n;i 6a~bzp arnrnH. MbieaJibI 6aK:bip aK:IIIa, 6aK:bip I\a3aH, I\hIJI.UbI 

6aK:bip - l\ayrn - 6e.upe. 

OJI e3i llloJirraHHbII-{ MeTaJibI. 0HbIH opbIHbI MfIIIeJI yj.fi C11b1p 

)KbIJibl - c~yip. Oehl )KaFbIHaH aJiblil }\aparnH,na 6a~blp - 6a~apa 

6ip MaFI>rna,na 60Jiyh1 MfMKiH. EKiHIIIi )KaFbIHaH apa6IIIa 6acbzp 
.uereH ee3 Kepy MaFbIHaebIH)J;a (~.J -302). 0Hbll-{ .na eaH)J;bII\ M~Hi 

6aK:apaMeH 6ip.n;eli. 1\a3al\ TiniH,ne 6aeap .uerr K:aK:rraHbl arnli,nbI... 

)l{hrn 6aeI>rn.n;a -TOFhieTa Ali 8rhnia, YpKep.uitt: eKi Mylii3i apa

eI>rn.ua 6oJiy KepeK. Apa6IIIa OJI MaFhrna AJI-CapaTaHrn (llla5IHFa 

-1\mrnrn) 6alinaHbieThI aliTbma,n;I>I. Ali llla5IHHhII-{ eKi )Kai\ I\hIIIIl\aIII 

apaehIH)J;a 6ony KepeK. ,ll;eMeK M¥H.Ua {\al\ITaH MeH I\bIIIII\aIII 6ip 

MaFbIHa.n;a. Ett: aliI\hIH, )KapbII\ ~.l(hI3 AJI-,ll;e6apaH YpKep.uitt: -

C11I>1p,nI>1tt: Ke3i. ,ll;eMeK 6aeb1p - Kepy oehIFaH .ua eoFa.UbI. 1\a3al\ThIH, 

eri3 .uereHiHitt: e3i COJI eKi Ke3 MaFbIHaCbIH.Ua 6oJiy KepeK. 
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E¥JI MaFJI¥Ma11ap,ri:1>1 KeJITipy,ri:eri Ma}\caT 6aI<apa ce3iHitt: epTe
,ri:eH KeJie :>KaTI<aH Tepef( MaFbIHaCbl 6oJIFaH. J\¥paHHaH COJI MHpac 
6oJIFaH .n:err 6iJieMi3. 

EH,ri:i oc1>1 caH,ri:1>1 rraH:,ri:anatt1>rn, ecerr IllhIFap1>rn I<apaJibII\. 
EaI<apa caHbIH 6ac YlllKiJI caH1>rna I\OCaMbI3: 

{
1586 = 611 +634+341 

1284 ± 302 = 
982 

. AttThIJIFaH :>K¥Jl.D:bI3,ri:ap caH 

arrap1>1MeH, I<aJiaH: TaMallla l\a61>1ca,ri:1>1. 
KeH:.iHri caH: 600+382=982=682+300. 
EacI<bI caH,ri:1>1 .n:oc catt1>rna l\OCaMbI3: 

{
2090=19x 110=190xll 

1586±504 = 
1082 . 

FanaM caHbI, MarHHT caHbI, OH TOFbI3 caHbI... I<a3al\=209=.!ljlt_5 
caHhI Ill1>IFa,ri:1>1. 

EKiHmiciHe fil¥FJia CaHblH KOCaMbI3, 6ona,ri:bl: 

{
1430 = 26xll x5 = 26x55 

1082 ± 348 = 734 . 

E¥pbIIllTap,ri:bIH; 6ipc1>rn1>1pa MaFJI¥Marrap1>1 aH:T1>rn,ri:1>1. Conaprn 
l\OCbIMilla 6ip TaMallla 6¥pbllll IllbIFapaMbI3: 

86°12'+53°28 '+ 38°1O'x2=139°40'+76°20'=2l6°=54x4=108x2. 

EacTaITI\hI Tatt:rn:>KaH:1>rn caH Kenirr Illhil\ThI. 0HaH IllbIFa,ri:1>1: 
216x60= 12960. 0FaH .D:OCTbII\ caH l\OCaMbI3: 1296+504= 1800=611 + 
+634+341+214. 

fanaMM Illett:6epre I<aHTa opaJI.D:bII\. AH:.TbIJIFaH 6¥pbIIllThI an
TbIHillbI xaT HOTaCbIHa Ke6eH:TeMi3, 6ona,ri:bI IlleH;6ep caHbI: 

~·216=360. 
2 

AJITbI aJialll. AnalllaxaH IlleH;6epitte Ken,ri:iK. TaF1>1 .n:a 6ip Tal\1a

Illa TbIH: I<aF1:1,ri:a .n:oc caHbI MeH 6al\bip cattbIHaH Illbirn,ri:1>1: 

{

806 
504 ± 302 = . E¥JI e3i e:>KeJI,ri:eH 6enrini 6oJIFaH :>Ki-

202=l0lx2 

6eK J\¥PT aFalllhI ToT=806=.:i .Ju 

K1:1iM TOI<Y.D:bI xaJihII<I<a yH:peTKeH F¥JlaMa FaJibIM bl,ri:pbICTbIH: 
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cornH 6ai1:JrnHhICThI, 6i3JJ.iH; oi1hIMhI3llla, 6ip HhICIIhIChI ToT 6onrnH. 
Oehl caHFa on KiciHiH; ~JJ.hI3JJ.hII\ aTbIHbIU: caHbIH l\OCaMbI3: 806± 
±284=1090; 806+7lx4=1090. 

{
180 = 90x2 

0HaH lllbIFa)],hI: 109±71 = 
38=19x2 

OcI>IHJJ.aFhI A+n+M=71 caHbIH epKe111 caHhIH l\OCaMI>I3: 

{
222 -w1carjJ -

151±71= 
80-cbman 

n;;)pi eKiH111i IiaK:ap cypeciH.ue: 151 - epKe111 (caHaM) .....,,j\.i"' , 71 
-AnM =\Ji"' 

80 - ChIHarr - eKiH111i K8K MeTanbI. 
}\opbITbIH)],bl FanaMH Fa)],anaTIIeH, yMiTrreH, inT!fIIaTrreH JJ.YHHe 

T¥P· 
}\aF6aHbIH; l(apa TaCbI COHbIH; mnapaTbI: 
MaxaT an-aMan=~ti.::..i 1~ .... 1.J = 160= 57+103 
MaxaT an-Ha3ap~U~..il.j =1240= 57+1183 

114+1286 
l\¥paHHbIH; cype caHbI l 9x6= 114. 
MaxaT==..c...ol. =57 - 3aT, an-XaJJ.tt:JJ. rreH MaFHanac, caH.uac. OttbI 

6epiK -cypal(ThI 3aT MaFbIHaCbIH)J,a, ecKepTKilll MaFbIHaCbIH)],a ana
Mb13. EcKepTKi111TiH; 3aTThII( FaManJJ.bm, KepHeKiniK Kerr K:on.naHaThIH 
eKi TypiH anaMhI3. Onap,nhIH; caH,U:hII< :tKtt:hIHhI: 1286= 1000+ 286= 
=618+382+26xl 1. 

AHTbIJIFaH 6enrini caH,IJ,ap. aymie YIIIKin peTiH.n:e 6bma:H )Ka3YFa 
6ona)J,hI: 786+500+400=1286+400. On y111Kin,niH; 6¥pb1111rnph1: 32°· 
58'+25°48'+ 121°14'=180°. 

26-cypeT ylliKin 6¥philllhIMeH canbICTbiphm l(apaHhII(: 53°28'+-
32058'=86026'. OttaH lllhIFaJJ.bI: 86"26'-63°26'=23°=1380°=92xl5. 

,D;ocrnp caHbI MeH 6a.K,hip caHhIHaH TOT caHbIH lllhIFap,ahII(. EH.~i 
COJI caHFa )],OCTap caHhIH TaFhI 6ip peT l(OCCal(, OJI 6ac 6aTa caHbIHa 

. J1310=~·786 5 ecenec Kene.ni: 806 ± 504 = 3 . - - anThIHlllhI acrrm1 HO-
l 302 3 

TaCbI. 
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AttThIJIFaH caHJJ.bI CHJJ.paMbZHmahu ...... ..i~ .... catthIMeH ca.rrhICThI-

{
2055=137x15 

paMhl3264+505=769. 1286±769= . 
517 

ToT (T¥T) catthrna r<:ocaMhl3 AM:xKytt (54x90)- nepiunenep ca-
Hhrna: 

54x91+806=4914+806=5720=286x20=52x110=520xll. 
52 - XaMJJ.hI caHhI, MarnHT me caHhI: HeMece 26x220. 
26 - TeMip - xa.LI,H,n:, 220 - MHrnaip. ,UeMeK 6¥JI FaJiaMHblH, 

TeMipl\a3hII\ Kitt,n:iri MaFhrnachrn,n:a. 0HhI MhIHa Typ,n:e )Ka3aMhI3: 
104x55=26x220. M¥.tt,n:a 104 - A6ar<:, OJI MHrna<PneH Marhrna.rrac. 
0¥JI epHeKTe eKeyiHiH, 6achIH I\OCbIIl T¥PFaH caH,n:ap, 26, 11. 5; 
5+ 11 +26=6x7. «Ei3L(iH, )KaH,a 3aMaH "AJIXHMH5ICbI"» KiTanTa 6¥Hap 

HC 
{

26 
ri3 6oJihlfI Ta6hrna,D,hI. OJI Mhrnay: l 5=3x5. 15±11 = 

4 
. 

A6ar<: - MHrna<P epHeriH )KHHar<:rnn 6hrnai1 6epeMi3: 
2(104x55+26x220)=22880=52x220x2, 
52x440=52( 62+ 26)5=260( 62+ 26). ,UeMeK rnMawa eKi 6eJiri 

T¥paH I\ar<:nachIHJJ.a 6ac I\OCThI, xaMJJ.bI caHa eciri arnhIJIJlbI. Eal\hip 
I\a3aH - TaM:I\a3aH, rn6e,iJ,eri Ali I\a3aH. Tau IlloJinaHhI )KaJIFhI3 TaJI, 
6al\hip I\a3aH opbIHhI 6ap. 

A6ar<:+MHrna<P 6emiJiep.uiH. 6ipJiiK 6epeKe Typitt OhmaM: aJIYFa 
6ona.uh1: 640 - TCMip T¥Pamua; 26 - TeMip-XanH,n: apa6rna. 

lioJia,n:hI 640+26=666=222x3; 222 - nttca<P (~lw), 3 - Tag 
6omrnHhI - (6al\hip aK,rna). 

0CbI eKi JlOCTbII\ caH)l,bI I\OCaMhl3: 
OttaH WhIFaJlhI: 114x3+54x3=3(114+54) =3xl 68=504. Yrn 

caHI-IhIH: fopi .n:ocThII\Ta 6ac K,OCThI. OJiap 3 - IllomrnH, 54 - AJI
I\aMap (AJ:i), rn.riaMH Kirnn cype caHhI, 6ac 6aTaHhIIi aJIThI ececi. 
0HhI 6brnai1 )Ka3Ca 6onap e,n:i: 

19x6+195x2=114+390=504=126x4. 
AJIThI anaw, AJiarnaxaH. 
Anarna xaH 6ona,iJ,hI 13x15=195 (11-cyperri r<:apa) HeMece 26-

x15=390. 
TeMipTac=xamUl-XH)Kp, HeMece l 3x30. 
0Tpap,n:a OThI3 6arr. E¥JI Fa)Karr caHHhIH. 6ip Tal\tarna Typi: 128-
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4+666=1950. M¥H.n:a rnnaMH :>K¥M6aK; A<aTbip. Anarna xaHbI AnxH-

{
26 

MIUI caHbI: 15±11 = 4 . 

FIDKaMbIII Marn¥MaT I\OpbITbIHLJ:bICbrn.n:a bl.npbIC naiirnM6ap,n:bIH. 
TepT HbICIIbl aTbIH I\OCaMbI3: 

1070=214x5 (Macnac -yrnKin) 
336=48x7 (An-hapMc) 
284=7lx4 - {F¥fapa.n:) 

. 806=504+302 (TOT) 
)l{11bIHbI: 2496= 13x 192=26x92=52x48. 0HaH lllbIFa.LJ;bI: 

{
100(" Kap")= (53 + 47) 

52+48= 
- 4 - )/{ep caNbl • 

8pHeKTitt. Fa)Karr M¥f')KH3a,UaH eKeHi KepiHin T¥P· 
52 - xaMLJ:bI (AxMa.n:, M¥XaMa.n:). 
48 - .::...r- (XM) .£\¥paH.ua )l(eTi peT K;aMTaJiaHFaH M¥XapaI\TaP 

(40-46 cypenep.n:e). On e3i hl,ll,phICTbIH. :>K¥JI.llhl3 eciMi: An
hapMic=48x7=336 (14...>"'L>"). CoHhIMeH [\aTap on 6enrini K;aHnrnay 

caHbI: 1
84

1 = 64 -16 = 48 . 84 ± 48 = {
132 

- J1Cemi - K:aii:Truiay. 
48 36 - zuen6ep 

I\aiiTanayrnbI )l(eTi ;;inicp )l{epre Tycce 6ona.n:c1 xaM.n:b1: 48+4=52. 
)l{ep caHhI KepeMeT .z:i:;;ipe)l(e.n:e 6ona.n:h1 4xl0=40 I\hipbII\. On aK:hipFbI 
rraiirnM6ap caHbI (M=40): 0HaH IIIhIFaJ(bI: 52±40=92 -· M¥XaMMa.n: 
naiiFaM6ap eciMi, OHbIH. MeKeHi K,aF6a caHhI. ,ll;ocThII<: ecen Heri3iH,ll,e 
M¥J(aMMa.n: - xa6116h1 Annah Kene.n:i ,I(err bI.n:poIC naif:raM6ap 6inreH 
6onap .n:ereH on Kene.n:i. On Kicire .n:e, 6i3re 6in.n:ipyrni AJrnah. Tepic 
6onca KernipiM C¥pattMhIH . 

.£\¥paHHaH OChIFaH 6ai1naHhICThl 6ip Tal\mllia au KeJITipeMi3. 
24-H¥p cypeciHeH: 
«Annah KeKTep MeH )Kep.n:iH. H¥pbL 0HhIH. H¥PhIHhIH MhICaJihI: 

irniH.n:e )KapbII\ 6ap I\YbIC (HeMece: KYhICTa )l(aHFaH )Kapbn\) c1rnK;Tb1. 
)l{apbII\ ~MHeKTiH. irniH.n:e. An ~iiHeK 6ettHe imKy.n:eii 6ip JK¥.fILJ:hn» 
(35 au, ay.n:apMa Xan1-1cpa AJnai1.n:a11). 

nip FaJiaM irniH.n:e 6ip FaJiaM ManrnaChI 6oJIFaH,l(a I\yhIC- KHMI11-
KY (~J =386) 'f¥paI<:ThI - Mymen.uiK )K¥JI.LJ:b13.l(hI acrraH FaJii.lMbI 
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6oJIFaH,n;a, illbipaK,Thl ;}HHeK - 111aM,n;a.rr )KeTi xaT KeK MaFbIHaCbIH.Ua 
.uerr TYCiHeMi3. )l{ap1>1K, UI1>1paK,- M1>1c6ax (~le= 141) catt1>1 K yMicKe 
ecenec: 141=47x3. 

47 - Au MemaJlbl, 3 - lllonnm-1 cm-tambz. 51FHH TaH,FhI Tyttri 
UI1>1paK,Tap. 8iitteK-lllhIHhI 6onca 3y:J1Ca:J1C j;o.4".4. - 14. On )KeTi xaT 
KeKTiH. 3aTTbIK, Teri MaF1>rnac1>rn.n;a (14 - OT catt1>1). OttbIH. itt)Ky 
~.UhI3 .ueretti con )KeTi xaT K,ai1Ta.rray111b1 acnatt .ueretti. Onap.n;1>1a 
catt,n;hIK, M;}H,n;epi: Ky+Ka6:::::;Sfiy =26+22=48, 

.uypp11 =..i j.s =214= 107x2. Oc1>1 catt.n;ap.rr.a Fa)Kan Cbipnap )KaThip. 
OttaH lllhIK,ThI K,aiiTa.rrayIIIhI 48. 214= 107x2 (l\bI3-)l{i6eK) - )l{ayhap 
catt1>1. 0HhlH. a.JIThI AnaIII TYPi 6ac yUIKin caHbI - 214x6= 1284. 

f a.rraMHhIH, Fa)KaHbIII :>Iq™6aFbI OCbIHJJ:a. }\aiiTa.rrayUibI 48 ca
HhIH KaMa.rr Tepitt.n:e a.rraiihIK,: 480. J\¥patt,naFbI An-K;aMap (Aii) 6i
piHirri KeK (54-cype). CottbIH. 6ac )KJ1bIHhI 6ona.n;1>1: 54+371 +55=480. 
A111b1K, aiiK,hIH HIIIapaT. 0HhI MbIHa TYP.Ue )Ka3aMhI3: 260+220=480= 
5 

2 -104+220. A6aK: (104), Miffnacp .n:ocrnp OChlH,n:a. 

K;ai1Ta.rray1111>1 eKi nap caH,n:hI ca.rrbICTb1pyrn 6ona,n:bl: 

{
220=2xl10 

(84+48)±(62+26) = 132±88= 
64=82 

TeriH,r:r;e oc1>1 aJITTbIH. Ma3M¥Hhrna Ke3 )Ki6eprett.n;e K,aiiTa.rrayUihI 
48 )KeTi xaT KeK c1maThI eKeHi aHK,hIH. CypeHiH. cattaT ~61>1 .n:a con 
catt 24x2=48. Ott1>1 IIIeH,6ep cattbIMeH ca.rrbICT1>1prntt.n:a 6ona,n:h1 

48 4 r K n . . K - = - . o¥JI ytt ttornchr. ,1-1,eMeK )Ken xaT KeKTIH; opTa.rrbIFhI ytt 
36 3 

.n:ereH HUiapaT. 
OttbI MhIHa Typ.ue )Ka3aMbI3: 48x3+ 26x4=62x4=248. 
T¥PaH l<;aK,rrac1>rna Ken,n:iK. Oc1>1 K:aK:naHhIH; enUieyiUii Fa.JiaMH 

enUieyiIIITiH. 6ip 6ei1.tteci .n:en 6ineMi3. Jfyp .n:ereH ce3.n:iH. caH.n;hII\ 
M;}Hi 6ona,n:bl: 162=256. TeMip 6onca on 640= l 6x40. EKey-

640 __ 16x40 __ 40 __ 10 ___ 5. neMeK·. itt Ca.JlbICTblpCal\ 6oJia)l,bI: ,1-1, 
256 16x16 16 4 2 

256x5=640x2=1280. oaCl\bl 6ec TeK neIIIeHi Jfyp.uatt. On eKi 6aCbI 
icTiK, 5IFH11 MarHMTTiK TeMipre TeH,. 

T¥paHHhIH. TeMip .n:ereH ce3i 6acK:a en.n:epre K,aparntt.n:a 6acK:a 
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TypMeH )l(a3hinFaH, 6i3 Tyn MaFbIHaebIH - Fa.JiaMH emneyilllTiK M;;)HiH 
eal\TaFaH .uen 6i.JieMi3. OJI MbIHay. EpTe.ueri ;;))lie 6ottbIHllla Heri3ri 

. . . . 
.uayb1eebl3 dpmTep,!ll aJJbITI, OpbIH,IlapbIH aybieTbipeaI< TeM1p - MeTip 
60.Jibm lllbIFa.D,bI: TMP~MTP. 

MeTp - rpeKme e.Jillleyilll - eJJllley. Apa6llla TeMip aTbI Teri
He )l(aHaeaTbIH 6ipHellle ee3.uep 6ap. Mb1eanb1: Myp-l\03FMbIC -
)l(ypic, TaMYP 6onea l\03FaJibie. KeKTep.IliH. l\03FMhieb1 oeb1 TypiH.ne 
K,y.paH.na attTbIJIFaI-1 - 67-eype, 16 a5IT, rnMyp...::i.... .J.J . 

TeMip.uiH. Marn11rriK KyllliH, OHbIH. ranaMH opHbIH eeKe anraH.ua 
. . 

OCbI ee3JJ:JH. Ma3M¥Hbl rypa KeJie)ll. 
TaFhI 6ipHellle ee3.uep )l(al\bIH KeneTiH ebIH.llbL MbICMbI MHpap 

(Mupam). o¥JI apa6llla om .nereH em. A.uaMHbIH. illlKi eapattbIH )l(eTi 
xaT KeKneH eanbieTbipraH.na OT - Apai1 (Mape) KeKKe )l(aTa)].bI. An 
OHbIH. Teri TeMip. )l(a3bIJIY Tal{6aebI OebIFaH )l(al\bIH: MapHp (MapH
aT) em.nepi 6ap. Onap, I<aTihI, 6epiK, ebIM .nereH MaFhIHara Kene.ni. 
o¥Jlap .na TeMip TeKKe )l(a~bIH MafbIHa,ila. 

H¥P eypeeiHeH anbIHFaH a5ITI\a I<attrn opanattbII\. 
Ott.naFbI ehIPTI\bI K.Ybie eaHhI MeH illlKi iH:iKY eaHbIH l\OeaMbI3: 

{
600 = 300x 2 

386 ± 214 = 172 = 86 x 2 . f1ai1raM6apbIMb13)].bIH. xa.nHebI 6ottbIHllla 

)l{e6paifiJJ nepilllTeHiH. I<aHaTbI 600. 
lliel{6ep eaHblH aJJTblHlllbI xaT HOTaebIHa Ke6ei1TeeK oebI eaH 

IllbIFa)].bI: ~. 360 = 600 , HeMece l 800=600x3. Oi1naey peTiH)le 6ip 
3 

epHeK )l(a3aMbJ3: 600x4+214+302=2400+516=2916=542• o;;)pi )].e 

6enri.Jii eaH.nap. M¥H.na, )J,;;)HeKep peTiH.ue T¥PFaH caH TaMallla Cbip
Jibl. 302+ 214=5 l 6 - Eal\bip+ )l(ayhap= )l(aK, ()l() - )l(a3bII\ 6eT (6ae 
YlllKi.JI): Mycrni1~ .J-S =516), OHbIH. e3i 86x6=516 (AJJTbI anarn 
eaHbI). OchIFaH 6aH:naHbICTbI TaFbI 6ip caH: 2496+600=3096=86x3-
6=516x6. 

2496 - bl.upb1c nattraM6ap.nbIH. HbICnbrnap eaHbI. 
AnTbI )l(al\=aJITbI anawK,a Ken.niK. Ii¥HbI TeKweHiH., K,ar6aHhIH, 

acThI )KOi\ rnaprnb1eb1 .nen 6inyre 6ona.uh1. Oehl caHra l\OCaMhI3 

AH-xKyH (54x91) nepirnTenep caHbIH: 4914±3096= . {
8010 = 79x90 

1818 = 202 x9 
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79 -AnTbIH - Kytt MeTaJibI :>K~me TOPI<:aJibI TOFb13 caH;:i:aphI. 
AJIThI arrarn+ AJiarnaxatt 6otthIHrna 60Jia,IJ.h1: 516x6+54x91 = 

=3096+4914=8010. Anarnaxatt=Kytt MeH Tytt TaFhIH,IJ.a. 
l\ophIThIHLJ.hILl.a Anx11M1u1 6¥PhillihIH ecenTettMi3: 

!!_ = 0,7333 = cos42°50'. 
15 

{
26 

(Anx11M11si: 6¥:PhillihI ,IJ.erettiMi3 6eJirini: 15±11 = 
4 

). OttaH 

llihIFaLJ.hI: 42°50'-23°50'=19°. Bae 6arn catth1: 19x60=1140=38x30 
HeMece 51°50'-42°50'=9°=9x60=540. TaMarna MaFhIHaJihI catt;:i:ap.; 
51°50'+ 38°10'=90°. 

A!Ulasa UJfKip. 4/Xl-1995. 

OchI Tal\I:.Iphm 6otthrnrna M;:iceJieHi ;:ipi I<:apaH: :>KarrracTh1pa 6e
pyre 6oJia,IJ.hI. CotthIH. e3iHLJ.e, Tycittyre, KeH.iJire TOl\YLI.a :>KeH.iJI 6oJiy 
yrniH )l(;:Jtte KeptteKi attI<:hIH 6oJiy ymitt Keneci rnpayra KemeMi3. 
OtthIH. aTI:.1: "llihIHLJ.hlK. )l(eH,ici - xaK. arr-qrnrnx". 

lllhlH,lJ,hll\ lKEH;ICI 

Fa:>Katthm Ch1pJII:.1 FarraMHhlH. M¥F:>KH3arraphIH irnitte ChIHFhI3FaH 
l\¥paH ¥.JihIFhl M;:iH,ri 6aK.hlTK.a eH, Typa anapaThrn :>KOJI. Oehl )l(OJI,IJ.aH 
a,IJ.acnaM: 6apy ymitt oraH a,IJ.a.JI HHeTrreH Amrnlwa ChIHhIHhm eH,6eK 
ery KepeK. 

48 - arr-<l>arnx (:>KeH,ic) cypecittiH. aJILJ.hIH,IJ.a, oraH 6a:HJiaHhlCThI 
7+ 1 =8 cype 6ap. OJia:H ,IJ.erettiMi3 40-46 cypeJiep,II.e :>KeTi peT )l(eKe 
eKi ;:ipirr XM (..:...~)- M¥K.aTTaFaT KeJITipinreH. 0HhIH. caH,IJ.hIK. M;:JHi x=8, 
M=40, 8+40=48 ()l(eH,ic cype cattaTI:.1). CoJI )l(eTi.D.eH COB. 4 7-cype 
M¥XaMMa,D, pacyn Annah cype caHaTI:.I. CotthIMeH 60Jia,IJ.h1: 7+ 1 =8, 
HeMece 47+ 1 =48. 

Oehl )l(eTi cypenep.rdH. 6ach1 40-cype - An-MYMHH - cettyminep. 
Conap 48-cype.n.e )l(eH,icKe )Kerri .n.ereH 11rnapaT ChIH.D.hI. On :>KeTi 
cypettiH. Kei1imici 46 ... EKeyitt K.occaK: 6oJia,D,hI 40+46=86. 86-cype 
An-TapHI\ :>K¥.JI,D,hl3. Oehl :>K¥.JI.D.hl3 caH,D,hI, aJIThl arraw K:arn.n.acb1 
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6oii.bIHIIIa arIT.bIFa Ke6eiiTeMi3, 6orra)],01: 86x6=516. n¥JI eaHFa 6i3 

Ke3,n:eCTiK, TaF.bl TariaH Ke3)],eeeTiH TipeK eaH. .5IFHH OJI apa6IIIa 

)Ka3.bII\ - iKaI<: (}K) )],ereH C03.lliH: eaH)],bll\ M;:)Hi: MaeryH.=516=-..........o:i JLG 

( 40+60+400+6+ 10). 

Td1-1:ipiHiH: rnparrbIHaH KerrreH H¥P eon )Ka3.bll\ - iKa1<:1<:a TOI\TaFaH. 

Orr 6eiiHe onrnI<:ThlH: yIII 6¥ThIH)],ai1: yIII Tipey)].eH T¥Pa.llhI. CoH)],a 

FaHa rmrnaI<:Thl 6onMal\ ... Eip ,n:ereH e3i iKeKe errIIIeyiIII eaH. EKi ,n:e

reHiMi3 6aprrhll\ rnfoJ.FaTI<:a opTaI<: OH:.llhl - corr)],hl, eri3 - iK¥6aiirr.bll\ 

eaH, MarH11rri1-1: eKi 6aeh1 eeKirr,n:i. CoH)],a FariaMHhIH: ,n:eHerrepre 

6errIIIeKTeHy, 3arrap.llh!H: naii)],a 6orry 1<:aeneTi och1 iKaI<:I<:a, oehl eaHFa 

6aiinaHhleThI. 

Oei,r apa,n:a ronhII\Thlphm TaFhl I<:aHTariaii KeTerriK. Orr YIIIKin.lliH: 

iKaI<:TaY yIII ehl3.bIFhl - J<:hlphl 6ap (I\), )!(;:)He onap.llh!H: TyiiieKeH HOI<:aT 

6¥PhIIIITaphl - rn6enepi 6ap (T). Orrap.llhlH, apa6IIIa arraphr MeH eaH

,!l,aphl 

(I\) ...i....,l =xaT =600+9 609 

(T) ~ = HOI<:aT=50+100+9=159. 

CoHhIMeH iKHbIHhl, 6errriei 6ona)],hI: T +I\+ )I{= 159+609+5 l 6= 

=1284=[~]. 

27-cyperre oehr KepeeTirrreH. Orr cyperri1-1: aThIH: lli¥8Jta
Ea~blp aTa)],hll\. Ce6e6i rnnaMHhIH: iKaphII\ e;:)yne III¥FJiaehI iKarI

IIhI MaFJI¥M. 0FaH Heri3.lli pyxaHH )K;:)He TafoffH - FhIJihlMH TarI)],ay 

6epreH anFaIIII\hl FarihlM,!l,ap.ll.blH: 6ipi 6i3.lliH: 6a6aMhl3 A6y Hacp 

;:)JI-ct>apafo1 con 6aerny TyciHiKKe iKarIFaCThlphm 6ip iKaH:a M;:)eene 

J<:03FaMaI<:IIhI3. 0HhlH, Heri3i AphlCTaH 6arr - T¥paH I\aI<:rraehrna 

COFa)lhI. b¥Jl M;:)Cene I\¥paHHhIH, eKiHwi cypeei epKerni (IIIOI\ThIF.bl) 

aTarIFaH xam1eTaFhl eype aThrna - EaI<:apa 6aiinaHh1ea)],hI. Oehl ee3.lli 

6i3 ecTe eaI<:TaY ywiH I<:a3a1<:rna 6aI<:hlp aTa)],hII\. l>¥JI ee3)].iH: epTe)],e

ri opTaI<: MaFhIHa)],aH TyFaHhIHa K03 1Ki6epMeKIIi3. I\a3aI<:IIIa MhieThl, 

I<:OJiaHhl 6a1<:h1p )],eii)].i. Mbiearihl 6aI<:hlp aI<:rna, 6aI<:hip I<:a3aH, I\hIIT.ll.bl 

6aI<:hlp )],ereH ChIH.llhI. EKiHwi iKaFhIHaH iKOFaph1,n:a .na attThIJI)],bI, on 

e3i IliorrrraH iK¥JI.llbI3 MeTarihI. Arr lllonrraHHhlH: ophIHhI, yiii CMhlp -

Cdyip (£ar<:apa) iK¥JI.llhI3 T06hr. Oci,1 iKaFhIH arihm 1<:aparnH)],a: 6a1<:hrp 

- 6aI<:apa 6ip MaFhIHa )],err 6irreMi3. 0HhlH: eaH)],hII\ M;:)Hi 302. Oehl 

eaH)],hI r<:oeaMhI3 III¥Fna caHhrna: 348+ 302=650=(80+50)5=65x 10 

(65 - Aea,!l, -AphrCTaH 6arr). 80+50 - chrnan+r<:ariattbr=I\orra=6ar<:hip 
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l\OCna Mernn,IJ,ap )!(~me onap con J\aKnaHhIH, 6¥phillITaphIH,IJ,an1 
~,IJ,hI3,IJ,ap Mernn,IJ,aphi: 80 - Chrnan - f ¥rnpa,IJ, - Attl\hI3 - eKiHw i 
KeK, 50 - l\aJiaHhI - M¥illrnpa aJIThIHllihI KeK. Ott,IJ,aFhI 6ec: (80+ 
+50)5 6ec naphI3 ,IJ,en 6ineMi3 . 

.6¥JI apa,IJ,a TaFhI 6ip TaMallia catt aH.ThIJIFaH opTal\ cattrn TaFhI 
6ip opTal\ caH,IJ,hl l\OCaMhI3: 640 - TaMhIP-T¥paHllia, xa,IJ,H)], - (Te
Mip) apa6llla=26, )l(HhIHhI 640+ 26=666, 6ona,IJ,hI: 666+650= 1316= 
=329x4. 

329 - An-paxMaH caHhI. Oehl cattrn oprnl\ caH,IJ,hI OH ece Ke
MiTin l\OCaMhI3, OHaH llihIFa,IJ,hl dyn11e caH,IJ,aphI: 1316+66= 1386= 
=618+382+382. Oehl caH,IJ,hI AJIThI AnallI ,IJ,en anhm, oprn,IJ,aFhI Ana
lliaxaH - ill¥FJia caHhIHa l\OCaMhn: l 382x6+ 348=8292+ 348=8640 . 
.6¥JI 30p MaFhIHaJihI caH. 8pHeriH l\apaH,bI3: 8640=108x80=4914+ 

{<;T - - -- - 1ff6" 
WyF.11A = Mµ.:cApAJ.:=3lf8=:~ 

t'>A J<:P-lp = 3o.t= ~ 
3 8 ;z+.r.r fJ ~I r>pO 
3 .!'>2 ~:z ·~·1.l/:/? .8-t 
-lJ"f 8 + 3o,Z..-$.'50, 

-- ff.~!!!')__? 

27-cypeT. W¥rna-6a~blp 
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+53x6+7lx48=4914+318+3408=4914+3726. OcbI apa.na 6iproK,Tan 
K,apa.JibIK,. 

XaK. cyperri 6ocarnHhIH: - eKimui acnaHHhIH: MeTa.JibIHa 1<,a6h1cyh! 
TaMarna epHeK: (AH: MeH Attl\hI3). 

0HaH ~pi K:apaH: 4914=9lx54 AH: MCH KyttHitt: caHarrap ece
rreHreHi, Fa.JiaMH caH, coHhIMeH K:arap on nepirnrerrep caHhI. OrnH 
1<,0CbIJIFaH Arr-HpI<bIM (:>K¥JI,1J,bI3) caHhI a.JIThI ece HeMece AxMa,n 
a.JIThI ece. OrnH l\OChIJIFaH 71 A+ JI+ M, xM (.:..!") 48 ece. EKiHrni cype 
M¥J<aTTapbI AJIM=71 )K~He 40-49 cyperrep,niKi. 

OH:rraHhm 1<,apacal-{bI3 Fa)Katthm MaFhIHa.Jiap )KaTbip. 
OttaH apFbI caH,nap,nhr Ol\YWhIMeH 6ipre rnorrhm 1<,apa.JibIK. 

4304 - xa.Jimpa.Jiap caHhI, 53, 47 naH:rnM6ap caH,naphI, [~] 

=159+516+609=T+)l{+K,=1284 - 6ac yrnKirr caHhI. [26] - )KI1hipMa 
a.JIThI caHbI 1086, 351 -Arr-CaparaH (K,mrn) caHhI. Orrap,naH WhIK,K,aH 
raMarna caHaap Ken: 1316+ l 284=2600=52x50. Tepeu Ma3M¥JI,11,hI 

{
840 

epHeK. TaFhI 6ip raMarna: 444 ± 396 = 
48 

. I\aH:ra.JiaMa.Jiap ... 

4304+396=4700=94x50, 
4404+1316=5720=286x20=26x22xl0. 
I\ay K:a6b1S.fiy, aoc=M11rnacp=220 cattaapbI. .. 29+50+53=79+ 

+53= 132= l 2x 11 )Keri, )KypeK, I\03Fa.JibIC ... Eac1<,a.JiaphIH Ol\YllibI e3i 
oiirracTbipa )Karap. KerrerneK, 28-cyperKe KerneMi3. 

28-cyper aTbI ApxaM rac, T:~'T arnrn. E¥JI cyperriu 6ac Ma3M¥HbI 
ApxaM ly..li"- )KaK,hIH,11,hII\ 6aH:rraHhIC MaFhIHachrn,na. E¥JI ryciHiK 
I\¥paH,na 47-cype.ne aH:rhrnrnH "1(0J1oapbll-Ja aKiMoiK muce ceHoep, 
6aflKiM :J1Cepoi 6yflOipin :JIC<JHe :JICG~blHObl~ 6aUJlGHblCmapObl Y3emiH 
60J1apcb11-Joap" (22 mIT). 

(jiil...:.._,i ly..L..Si") -22 
"0Hoa£'t!lap AlzflahHbll-J ~apzbtcbma ¥Wb1pa2aHoap. 0Rap 

~¥lla~mapbl Kepel-J, Ke3oepi co~blp 60J1zaHoap [23]". 
ApxaM ce3iHil! ry6ipi MMaH,lJ,bIJihII\, 1<,aH:b1pb1M,nhIJihIK,, )KaH 

alllbipJihIK, H~3iK Fa.JiaM11 6aH:naHhrc: Arr-paxMaH, paxMaH, apxaM. 
0HbIH: apFbI repeaitt.ne lliblK,l\aH ra6HFM TCK - Kett: MaFbIHaCbI )KaThlp. 
AuaM 6a.JiaCbIHhIH: ronb1pa1<:raH )Kapa.JIFaH reri 6ap. Con ce6enreH 
6i3 ApxaMrac - ecKepTKirn MaFbIHaCbIH,11,a a.JIFaHhIMbI3. 8H:rKeHi 6¥JI 
ce3 a}ITTa )l{ep.ni 6yrraipyMeH 1<,arap aHThIJihrn OTbip. Kett.ni 1<,onapbm 
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- TaJil(aH,n:an, aTOM,Ubll( K.ap)'MeH .UYHMeHi 6yrr.uipMeK 6orrraH 6i3L{il{ 

3aMaHhIMbI3.UbIH, 3¥JihIM.UbIK. ~peKeTi Ke3 aJI.UhIH,a errecTereH,n:eH. 

K yH MeH AH.Uhl!{ H¥PbIHaH 6onraH K.arraM OCbIHbI aHTaTbIH ChIH.Ubl: 

91 +79=170=34x5. 0HaH WbIFa,n:bI: l 70+47+53=270=54x5. He

Mece xam1cpaIIap caHbIH aJiattbIK: 660x6+444=3960+444=4304= 

{
132=12 X l l -(J1CypeK) 

=360xll +222x2. 0HaH lllbIFa,UbI: 79 ± 53 = 26 ;; . . 
-xaouu -(me.M1p) 

[47-KyMic-Ai:f-cype], 53 - AxMa.n: (~,n:hn), 79=50+29, 132x 

x30=66x60. 0Tpap.n:a OThl3 6an. 

79 - ArrTbrn-KyH, 

50 - I\aJiai:fh1 -

29 - MbIC - l(OJia 6aKbip 

I\aF6aHbIH; Kapa TaChI Arr xa)Kap acy.n: caHhI - 313. 0HhI eKi ece

rrei1Mi3: 313=626=[20]. Oehl TaMawa caH apa6wa )KlfhipMa ce3iHil{ 

caHhIHa .n:~n. 

Oehl caH.UhI OH eKi Mywerr .n:en, HeMece ArrThI Arraw .n:en 

aJiaMhl3. Oprn.n:a ArrawaxaH xami:cjJaJJap caHhI: 313x12+4304= 

=626x6+4304=3756+4304=8060. b¥JI TaMawa caH T¥T arawThIK 

K.aMaJiaT caHhI: [.:i.Jw =806]. Orr a,n:aMHbIH, a6b1poH:hrn )KanKaH )Ki-

6eK (I\hI3 )Ki6eK) araw. 0HhI A,n:aM 6aJiaCbIHa yiipeTKeH bI,n:pbIC 

nai1raM6ap. Corr ce6enTi on bl,n:pbICTbIH, 6ip HbICTihI aTbI (T¥T- rpeK

we ToT). 

28-cypeT aTbI OCbIFaH 6ai1naHbICTbI. AH:TbIJIFaH xam1cjJa caHbI

MeH FaJiaMM caH.LJ,bI (nepiwTerrep caHbIH) carrhICTbipbm K:apaIIbIIC 

4304+516+47x2=4914=54x91. 

47-cype, 47x2=94 - 3aM-3aM, 516=86x6 - AnThI aJiaw )K¥JI.UhI3, 

(Arr-TapaK.) T¥PaKTaFaH 6eT )KaJbIK. - )Kai\ C>K =516=.........i:i .J'5 ). Oi1rran 

K.apacatt;hI3 OChIHbII{ e3rn,n:e Ken Cbiprrnp )KaTb1p. 

f aJiaMHbIH, Fa)KaHblfl we6ep K¥PbIJibICbIHbll{ FblJibIMH KiJITi 

J\aF6a MeH a.JI HaXHJI TyciHiriH.n:e eKeHi aH:TbIJI.UbI. Orr AnTbI wap

IIIhIJihI TCKWe MCH aJITbl K,blpJihl 6a.JI apa ¥51CbIH)J,a. Onap,Ubll{ )KaJl

TibI FblJihIMM l(Hac Typi haH,n:ac A..i.:ll}" - reoMeTpm1., caH,UbII<: M~Hi 119. 

Oehl caH.UhI MbIHa Typ.n:e )Ka3hm KoperriK: 

(620+260)+ l 37x4=880+548= 1428=19x 12. ArrraIIIKbI T¥paH 

I\aKna caHaThI, KeHiHri Arr-l1aKyT (~~.Ju =548) acblJI me, AnThIH

IIIbI xaT - MyIIITapH - lllott:ai1 TaCbI. (55-cype, 58 a~n). 

151 



28-cypeT. ApxaM Tac - T¥T af'aw 

0ChICaHFaIIpOTOHCaHbIHl\OCaMbI3: 1836±1428= . {
3264 = 68x48 

408=17x24 

1836+1428 
Oc1>1 caH,n:ap,n:aH III1>1Fa,n:1>1: 68=17x4, 

1836
_

1428 
=8=2+6 HeMece 

68±48 = . 408=172+ 119=289+ 119. {
116 = 29x4 

20=10x2 

289 - paxMaH, 119 - haH,n:ac (An-HaxHII). TaFbI 6ip caH: 640+-
516= 1156=289x4=342• 

0HaH IIIhIFa.ll:hI: 382+ 342=2600. Och! yrn caH, HeMece 
onap,n:1>IH: )KaJil\hIJihII\ rypnepi: 17+ 19+ 13=49=72 rnMaIIIa epHeK. 

OHaH IIIhIFa,ll;hI: 17 ± 7 = {
24

; 19 ± 7 = {
26

; 13 ± 7 = {
20

. OM.nan 
10 12 6 

I<apacatt;hI3 rnMaIIIa Chiprrap )l{aThip. TaFhI 6ip rnMarna H;:}pce KyH 

152 



MeH AH:,nbIH, Mernn,napbI MeH onap,nhIH, apa6rna arraphrn Ca.TihIC
Thrpy,naH lllbIFa,nhI: 79 - 3aha6j.ii..:...lw - =707-AJIThIH(KyH MeTa-

JihI). I\ocaMhI3 6ona,nhr: 707 ± 79 = . )KeT1 xaT 
{

786 - 6ac 6ama . 

628 = 314 x 2 = 157 x 4 

KyHHiH. opTa.Tihil\ lllhrparhrn 6epreH Pa66bIH;HhIH: aThIMeH 6acrn .ne
reH HIIIapaT l\OH. 0CbIFaH 6apJibll\ )l(eTi xaT KeK MeTa.TI,napbI .na JJ:~)JI 
KeJie,ni. ,n:eMeK 6apJibIFbI COHbI 83 TiJiiH,i],e 3iKip eTe,ni, jffHH: 

2(47+80+29+79+26+50+82)=2x393=707+79=786. Aif MeTa
JihI KYMicTi a.Tiatthil\ (47). OttbIH: apa6rna aThI cpaca= ~ =880. ,n:e
MeK 6¥JI T¥PaH I\ar<:rra catt,naphr: TeMip TeK caH,napbI ( 62+ 26) 1 O= 
=880. On )l(8HiH,ne 6¥phrn,na ai1ThrnraH. EKeyiH r<:oer<:aH,na lllhIFa,nb1: 

{
1666 = 1000 + 666 = 618 + 3 82 + 640 + 26 

880 ± 786 = EipiHe-6ipiHiH; 
94 = 4 7 x 2 - Koc Au - 3aM - 3aM · 

r<:a6hieYbI Fa)J(arr ! ? EH; ar<:biphrn,na ApxaM eaHhIH r<:apaH;bI3. On 6ona,nhI 
)Kep eaHbIHa Ke6ei1rett,ne: 250x4=1000=618+382=329+289+382. 

T¥T eaHbIHa opa.Tiatthil\. 
OraH )l(Orapb1,narh1 eaH,nhI r<:ocaMhI3: 1666+806=2472= 

=618x4. OehIMeH 28-eyperri !\OH T¥PhIII, 29-eypeTKe KeIIIeMi3. 
0HhIH; aThI TeMip EiniK, apa6IIIa Muxpy-xaouo (.....:...J_?~..i) OehI eKeyi 
.ne eTe epTe,neH Kene )l(aTr<:aH opTal\ MHpae .nerr 6ineMi3. Conap,nhIH; 
caH,nhil\ M~H,nepiH KepeniK: 640+52=692; 254+26=280; )l(HblHhI: 

{
972 

692±280 
412

. 0HhI Mhrna Typ.ne )l(a3yra 6011a,nh1: 80x7+412= 

=560+412=972=108x9. I\oeai1 - xar<: caHhI TOpr<:a eaHhI. 80 - ebI
Harr - Ai1r<:hI3 - f¥Tapa.n MeTa.TihI ( eKiHIIIi aerraH - T¥paH I\ar<:rra 
6ocaraeh1, 412 - 6ei1T-yif-I\ar6a. 

Oehl caHra III¥fJia eaHhIH r<:oeaMhI3: 

{
1320=132x 10=12xl 10 

972±348= . 
624=26x12=52x6 

)KypeK, l\03Fa.Tihie, ai1 -MarneTHT (llO=llxlO). XaM,ri:hI, a.TIThI 
aJiaIII - 6~pi OehI,ri:aH rnpaH.,ri:hI. 

OebI TaMaIIIa eaHra ranaMH ~M6ar<: eh1ph1 6onraH OH TOFhI3 ea
HhIH r<:aThieTblpbIII r<:apa.TibII\: 972+ 19x6=972+ 114= 1086= {26}. 0¥JI 
ra)l(atthm )l(HbipMa aJIThI -26. THTPYH eaT...z.~ .J.Jl.J ....,...:..i - 1086 eaHhI, 
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COHhIMeH }\a6aT OJI cpapb13)l.ap caHhl .9 _)~ _)J~ ( cpypy3) caHbJ= 

=1086. 

CoHhIMeH ocbr apa)l.a TeMip )l(OJI caH)l.aphI MeH I\¥paHHhIH: aJIThI 

eceni 6ac 6arn caHhI, 6apnhII\ cype caHhI ocb1 )l(HbipMa aJIThI - Te

Mip xa)l.H)l., TeKllle, r<:ar6a )l{ep caHhIMeH - cpapbI3Aap caHhrMeH )l.aJI 

llihlfYhI 6ip TaMallia M¥f':>KH3a JJ,err 6inepci3. 

EKiHllli :>KaFhIHaH con cype caHJJ,aphIH Tarhr JJ,a aJIThI analll 

MarhrnacbIHJJ,a ancal( 6oJia)J,hI: 114x6=684, HeMece: 19x36= 

=684 . .6¥JI caH)l.hI AJI-I\aMap (54) caHhIMeH 6aH:naHhICTb1paMhI3: 

54 ± 36 = ; - . 36 = 54; 3/2 - TeMip HOTaChI. OHaH lllhIFa):(hr: 
{

90 3 

18 2 

{
114 

60±54= 
6 

:>KaHeJJ,e54+114+618=786-(6ac6arncaHbI). 

E . . 48 4 K E . KIHllil )l(afhIHaH - = - - YH HOTachr. H)J,l MhIHa caH.ll,apra 
36 3 

{
1284 = [i1] 

K03 )J(i6epeniK: 114 x 6± = 
84 

. EKiHllli )J(aFhIHaH: 972+ 786+ 

+382=2140=1070x2. 

1070-MaCJiac-ynrKiJI[blJJ,phrc ],214-)l(ayhap.214x6= 1284=[ ~]. 

0Hbl 6hrnaH: )l(a3aMhl3: 1070x2=1[A], 5/3 - lllott:aH: HOTaCbl (An-
3 

ThIHllihI KeK). Ocb1 Heri3ri ManiMeTTepJJ,eH KettiH 29-cypeTTitt: 6ac 

6eH:Heci AJIThI Analll rreH AnalliaxaHra KeneiiiK. On Mhrnay: AJIThI 

Analll ranaM11 rn611rn I\¥PhIJihIC caHhr: 19x6x6= 114x6= l 9x36=684. 

OpTa)l.a AnalllaxaH :>KeTi xaT KeKTitt: aH:HaChI, 11cJiaM :>Kanayh1 - lllaM

llihiparhI AH:JJ,hltt: (AJI-I\aMapJJ,hitt:) (54), lllaplllhI ece Typi . 

.6¥JI caH rypanb1 :>KorapbIJJ,a aiiThIJI)J,hI. 15-cypeHitt: 87-a}!ThIHJJ,aFhI 
aHTbIJIFaH a}ITTbIH: caH)J,bII( MaHi )],;;)JI OChlfaH KeJie)J,i, HFHI1 542=2916. 

OHJJ,a aiiTbIJiraH: "Caza11 1~aiimaJlayU1bl :J1Cemi11i :JIC<me ¥llbl K¥paHObl 
6epoiK" JJ,ereH. )l{oraphI)J,a KeJITipreH 6ip epHeK coHhIH: 11lliapaTbI 

ChIH)J,hr: 54+ 114+618=786. Eip TaMalllaChI coJI aH:TbmraH AJITbI 

Analll rreH AJialllaxaH caHJJ,ap )f{HbIHhI lllett:6epJJ,itt: KaMiJI Typi. An

ITbIC :>KhIJI)J,bIJ<: MyllleJI ece6iHe .n:aJI KeJieJJ,i 602=3600=600x6 )l(e6paH:

in rrepilllTe I(aHaThIHhIH: aJIThI analllhI )l,aJI KeJieJJ,i. OchIMeH 6aH:Jia

HbICThI 6acl(a MaFJI¥MaTTap,ll,bl OI<:Yllihl e3i l\OCa )f{aTap. 
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29- cypeT. TeMip 6i11iK 

EI-I,niri 6i3,nil{ aihnaf"hIMhI3 6.¥phIH ,n:a KepceTirrreI-I TeMip TeriHil{ 
e3rewemn zyparrhI. 

n¥JI M:Jcerre "ArrxHMH51" aTThI KiTanTa Tarr,n:aHFaH. 
n¥JI apa,n:a 6i3 coHaH 6ipep Mhicarr,n:hI ochI TaI<hiphnrn~a 6aH:rraHhI

CThipaMhI3. OH,n:aFhI 6ip 6acThI epHeK Mhrnay: 2( 6Ki+ 1 )=C. J\¥paH,n:a 
attThIJIFaH )KhIJI OH eKi aH: (Myrnerr) caHhIMeH )KeTi xaT KeK caHhIH 
I<:a6hICThipy MaI<:CaThIH)J;a OChl )Kel{iJI, Ol{att, TyciHiKTi, KepHeKi 

epHeKTi ¥ChIH.D:hII<:. M¥tt.n:a )KaI<:rna irnitt,n:e ArrThI Arraw, ArrawaxaH 
I<:arn,nach1, 51FHH (6+ I =7). 6¥JI e3i ,z::i:gyipniK caH. Con ce6enTeH. Con 
ce6enTi aJITbI 6ipHerne ,n:ypKiH 6ony KepeK. 0Hhl 6i3 Hen,n:eH 6acrnn 
)KeTire ,n:eH:iH arr,n:hII< (6apnhIFhI ceri3), 51FHH: i=O, 1, 2, 3, 4, 5, 6, 7. 

)!CaI<:rnaHhI, 51FHH AJIThI Arraw nett ArrawaxaH eKi ecerre,n:iK. Orr 
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Tafo.IFaT .ri;ym:1eciHiH, )i(aJIIJhI: OH,,D,hI-COJI,D,hI ~6attJihII\ caHhI, eri3-ce

f13 I\aI'M,D,aCbI. 

1 

c 

Oehl epHeK 6oH:hrnIIIa IIIhIFaprnH KecTe Mhrna.ri;aH:: 

0 1 2 3 4 5 6 7 

2 14 26 38 50 62 74 86 

0HaH IIIhIFa,D,bI: 620+352=972, 

HeMece:4(972x260)352x14=4228=88x4x14=88x56; 

(62+26)56=4928=4914+14=54x91+14. 

~8 

352 

b¥JI KeCTe.ri;e ett, 6aCThI 6ip M:;lCeJie FariaM,D,hI K,¥payIIIhI 6ec 

TeKTitt, caH,D,hII\ M:;iH.z:i;epi TOJihII\ 6epinreH: 14 - OT, 26 - )Ken, )l{ep; 

62 - cy, ~,D,hI3. EKiHIIIi )KaFhIHaH caH.ri;ap MYIIIen.ri;iK I<:aH:Tarray.ri;a, 

OChI caH.ri;apMeH aH:HarihII\ M:;lH,D,e 60JihIII KeJireH: 2+86=14+74=26+ 

+62=38+50=88x4=352. 

KecTeHitt, 6achI MeH a5IFhI XMMtt5IJihII\ ttHepT ra3.ri;ap.ri;hIH, 6acb1 

MeH a5IFhIHa .z:i;:;in Kene.ri;i: 2 - renMH:, 86 - pa.ri;oH. OrrhIH, cepiri 74. 

74 - cypeciH.ri;e ycTepiH.ri;e OH TOFhI3 aH:ThIJIFaH. Ma3M¥JihIH oH:

narr I<:apatt,hI3. OH.ri;a T03al\ aThI aH:ThIJIFaH rnH:. KeH:iHri eKi caH 38+50, 

eKi cypeHitt, caHaThI. On cypenep ttIIIapaT rreH :;ipirr rreH M¥J\aTTaFaT

rreH 6epinreH: 38 - ca.ri;, .::..i..5 =90, 50 - I\acp (I\=J =100). Onap,ri:hIH, 

)KJlhIHhI aH:ThIJIFaH 6ec TeKTitt, caH,ri:hII\ M:;lH )KJihIHhI: T=50, )!{=50, 

I\=90, T+)l{+J\=50+50+90=190. TaMaIIIa ttIIIapaT. 

FarraMHhIH, ~.D:hI3,D,hII\ KiH.ri;iri - 6iniri TeMip I\a3hII\TaH 6acrnrr, 

)Kyperitt,.ri;i COI\ThipFaH I\hI3hIJI I<:aH e3eri reMorno6MHre .ri;eH:iH TeMip

.ri;eH eKeHiHe TaFhI 6ip TaMaIIIa ttIIIapaT OChI TeMip BiniK TyciHiri. On 

e3i XMMM5IJihII\ 3JieMeHrrep.ri;e .ri;e conaH: eKeHi "AnxMMM5I.ri;a" 6epin

reH. CornH TaFhI 6ip oparraMhI3 . .6¥JI )KOJihI on M:;iceneHi ttcnaMHhIH, 

Xal\Thll\ )K0Jlhl )KeH,eTiHiHe 6aH:JiaHbICThI aH:TaMhl3. 

On M:;icene 30-cyperreH 6acrnna.ri;h1. 

Xa~ aJt-ifJama~ - Ulbllidbl~ :J1Ce11eiJi. .6¥JI apa.ri;a ecKe arra Ke

TeTiH 6ip H:;ipce TeMip 6iniK - TeMipl\a3hII\ )KOJihI ~.D:hI3 )KOJihI 

6onrnH.ri;a OChIHhIH, e3iH.ri;e T:;itt,ipiHitt, KepceTKeH xaI<: )KOJihIMeH )Kyp 

.ri;ereH ttIIIapaT 6ap ceKin.ri;i. EacI<:aIIIa attTI\aH.ri;a ~.D:hI3 - )KOJI TY3Y 

MaFhrnachrn.ri;a .ri;err 6ineMi3. 
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lllbIH.[(bIK,TbIH, )KeH,icKe )KeTKeHiH eKi cypeHiH, K,aTbICbl apK,bIJibl 
c1urnrrayrn TbipbICThIK,. 0HhIH, 6ipi 4 7 - M¥x.aMMa.n;, eKimnici 48-
aJI-<l>arnK, ()KeH,ic). E¥JI eKi caHaTThI aJITbI Marn peTiH.n;e )K;:me Ana
rnaxaH peTiH.n;e K,aTap aJiaMbl3. n¥JI cyperre .n;e, )KOFapbl.[(a attTbIJIFaH 
6acK,hI yrnKin caH.n;apbI K,attTaJiaHFaH. 0HhIH, ce6e6i 6¥JI 6apnbIK. 
FaJiaMH - FbIJibIMH Mgcenere opTaK, Hgpce. 0Hbl gp6ip K,03FaJIFaH 
Mgcenere K,OCbIIl, K,aTbICTblpbIII OTbipy.n;aH Kerr MaFJI¥MaT IIIbIFa.[(bl. 

An,n;hIMeH attThIJIFaH eKi cype caHaTbrnaH 6acTattMbI3: 

{
95=19x5 

48±47 = 
1 

. Bae 6arn caHbI MeH 6ec TeK - (rrapb13) caHbI 

OCbl caHFa KepiH6ei1TiH )KeTi caH,[(bl K,OCaMbI3: 95+ 101 =256= 
= 162 

- H¥P caHbl. 0Cbl ll¥P caHbIHa 6ac yrnKiJI caHbIH K,OCaMbI3: 
1284+256=1540=154x10. 

154 - :£\a,n;HM, 6¥pbIH )Kapa.rIFaH KeMeJI TypiH.n;e (.!~~ -154 ). 
OH:narr K,apaH,bI3, K,aH.n;aH: TaMarna epHeK! AttTbIJIFaH 6ac yrnKiJI 

caH.n;apbIH Mhrna Typ.n;e 6epeniK: T=l 59=53x3 (53 - An-H~hIM 

- AxMa.n;); )1(=86x6 - (An-TapaK, aJITbI ece); I\=273+336=609; 
273=\yl: =TepT-(91x3=273). 336 -\4.yl)" (An-hapMic bl.n;pbIC 
)!(¥Jl.[(bI3hI, K,attTaJiaMa 48x7=336. 

)l(HhIHbI TaFbI cornH Kene.n;i: 516+84=600 ()l(e6paH:in K,aHaTbI). 

1:~1=64-16 = 48 Ky Ka6 (Sfiy), 132-;-36=62-26. E¥JI caH.n;ap,n;bIH, 

MaFbrnacbI )KOFapb1.n;a attThIJIFaH. CornH 6aH:naHhICThI OK.YIIIhI e3i rri
KipneH: 6epciH. 

30-cyperriH, KecTeci 6ona.n;b1: 4 7x6+4 7=282+4 7=329 - An
paxMaH. 48x6+48=288+48=336 - An-hapMic. )l(JfbIHbI: 95x6-
+95=570+95=665= 19x35. TaFhI 6ip 6aH:naHbIC ecTe 6onchrn: 

{
54 - (All - KaMap) {5 3 - AXMao 

47±7= ; 47±6= .~,[(bI3-
40 -(nauw.lvt6ap caHbl) 41- 6a;znaMa 

.[(bl acrraHHbIH, Fa)KaHbIIl K.¥PbIJibICblH CHITaTTaFaH eKi a~TTbIH, caHbl
Ha (56-cype, 75-76 a~T) attThIJIFaH eKi cype caHaTbIH K,ocaMbI3 
2605+95=2700=54x50=108x25. 

54 -An-I\aMap (AH:), 54x2=108 - xaK,. 
llihIH.[(hII\ )KeH,ici attK,bIH. AttTbIJIFaH )K¥Jl.[(hl3 K.¥PhIJibIC caHhrna 

KecTe caHbIH I\OCaMbI3, OHaH IIIbIFa.[(bI: 2605+665=3270=109x30. 
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30- 0rpup!H1 0Thl3 Oan. 

109 {
l80=90x2 

±71= 
38=19x2 · 

()iijJ,a OOntCblH Orpap.J.b!H eKlHllii 3Tbl: ~3 aTLI 11x4=284 
-<l>apa6. 

IS - Alfll-XH~!p (Tac) cypecnn;J,e 6ip run 6ap. On.11.a 6i3'"'3iH 
nattrni.\l6~pw~:1.i.um ''J(aoima.1a)"1UN .7111..nni .llfiC<me .f-1bl l\J"JAIH oe
pii.m;."Vt/fll~~ ~l!l'fil'll (81-run). Oehl a•.ffn.U{, CalClhlJK ;t.;l~lli 54 - Ani-1\,a:Map 
cypreciia~lt{ <..'illtaT mapmhtcbnm 11,~ .. 1 k"\:'~leli,i 3eren itUiK: 5•F=29 ~ 6. 

(ky "T!illl\lrull;& CaH4J.!!>J ~"OrnpMilJ.:3 ruf'n.LYMI Crutfll l\QC:laMIWi3: 29-



OcbI cattra 11aifraM6aphTMhI3JJ:bIH: TepT XM11cpa caHbIH 
}\OCaMbI3: 

5616+4304=9920=620xl6. 
Tg1-1,ipiM :>KapbIJIJ\aFaH T¥PaH TypiK caHbi=620 - .:i ycl . On T¥paH 

K,aK,na caHbI: 620 ± 260 = {
880 

. 16 - Apa caHbI, lf¥p TY6ipi: 162= 
360 

=256. 
TaFbI con caHra l\OCaMbI3 6ac yrnKiJI caHhIH: 

5616+ 1284=6900=_±. 6900=9200=92(47+53); 
3 

CbI. 92 - }\aF6a. 

4 
-- Kytt HOTa-
3 

EH.ni TOl\TaJiaTbIH rnMarna caH hl.ri:pbIC naiiraM6ap,ll,bIH, HbICllhI 
ectM,ZJ,ep caHb1: 

1070- Macnac (yrnKin); 
284 - F¥rnpa.ri: (:>K¥JI,ZJ,bI3); 
336 - An-hapMic (:>K¥JI.D:hI3); 
806 - T¥T (TOT) )l(i6eK aramhI. 
0HaH IIIbIFa,ZJ,hI: 2496=52x48. XaM,ZJ,bI aH:ryrnhIHbIH, )l{eH,ici 60-

Jia,ZJ,hI, .ri:en Ol\HMhI3. CoHbI Tg1-1,ipiM hl.ri:phICl\a 6in.ri:ipreH. On oHaH 
MHpac 60Jibin l\aJIFaHbl 6enri11i. Con MHpaCTbIH, MaFbIHaCbI, OHbIH: 
eciM.r:i:epiH,ZJ,e cal\TaJIFaH. 0HbI 6i3,ZJ,epre n:r6paT yrniH TgH:ipiM 
I\aJI.IJ:blpFaH. 

Ocb1 eciM.uep caHhIH eKi :>KgHe aJITbI eceney g.niciMeH IIIhIFapbm 
l\apaJibII\: 2(1070+284)+6(806+336)=1354x2+ 1142x6=2708+ 
+6852=9560=239x40. 

{
400 = 200x2 

0HaH IIlbIFa.[(hI: 239±161 = 
78 = 26x3 

200 - Fal\hIJI, 78 - caH. 
HeMece: 956+342=956+ l 156=2112=132x 16=44x48=88x24. 
hl.n:pb1c caH.n:apbIHhIH: TaMawacb1 Kerr ... 0HbI 6brnaH: 6epeMi3: 

2496+ 108x6=3144=786x4=393x8. Eac 6arn TepT ece (IY.~). )l(eTi 
xaT KeK Mern11.uapb1 ceri3 ece: 393(2+6). TaMawa epHeK. 

30-cyperriH: aCTbIH,Fbl 6e11iriH,ll,e "AJTXHMirn" KiTa6bIMbI3LJ.aH 
aJihIHraH 6ip cyperri 6epirr oThipMhI3. E¥JI cyperri1-i: 6acb1 29-cypeT
Te 6epinreH. 0HhIH, )l{aJJraCLI OChI )!{ep)..(e 6epiny ce6c6i 48-)l{eH,ic 
CaHbl MeH TCMip 6i11iK caHhl apachIH )!{aJlFaCTbipy. 
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Cyperritt: l\hICl\aIIIa Ma3M¥JlhI )!(a3hII\ 6arhITTa aToM.n;ap,n;hIH: 

caHarraphI (2). TiK 6arhITTa corrap,n;hII{ e3repMerri (sarreHTTiK) 

3rreKTpOH,n;aphIHhII:J: aHHaJihIC l\Y3Thl (Me). 

0HhIH: MarhrnachI Mhrnay. TeMip.n:itt: e3repMerri 3rreKTpoH.n:aph1 

eKi l\a6arra . .51rHH yIIIiHIIIi (M) )!(aHe TepTiHIIIi (N). YIIITe yIIIiHIIIi 

l\a6aTIIIa, Teprre 6ipiHIIIi l\a6aTIIIa. Orrap.n:arhI JrreKTpoH caH.n:aphI 

.n:ape)!(e peTiH.n:e 6epine.n:i: 3d64S2
. OchIHhIH: aiiHarrMa l\Y3ThIH 6hrnaii 

)!(a3aMhI3: 3x6+4x2= l 8+8=26=M. Oehl caHHaH 3rreMeHrritt: )!(aJIIlhI 

caHaT caHhIH IIIhiraphm TacTaHMhI3: M-z=Me. TiK 6arhITTa OChI 

caH l\OHhIJIFaH. Ei3 MhICarrra arrraH TeMip aTOMhIHJJ:a on Henre Tett:, 
}IFHH: 

M=26, z=26; 

M-z=O. 

A.rrraIIIl\hI eKi 3rreMeHT ( cyTeK, rerrnif) )!(aHe TepTiHIIIi (6epirn

rr11H:), OH 6eciHIIIi cpoccpop ochrn,n:a Herr l\YaT 6epe.n:i . .bac}\a 3rre

MeHrrep oHaH apThII\ )!(aHe KeM 6orrhm eKire 6erriHe.n;i. MhICaJihI 19 
)!(OraphI, 36 TeMeH. CoHhIMeH TeMip aToMhI 6apnhII\ 3JieMeHrrep.n:itt: 

6iniri 6orrhm Ta6brna.n;hI. Corr 6irriKTi l\Hhm eTeTiH 3rreMeHrrep 

T06hIHhIH: aparraphr 11, 22, 33 ... 

Ocb!HhIH: miHeH Ky Ka6 (Sfiy =26+22=48), )!(ett;1c caHhI, 

l\3HTaJiaMa caH IIIhIFhin )!(3Thlp. 

8pHeK Mi.may: 15 ± 11 ~ { ~6; 
{

48 
26±22= 4 . 

)l{oraph1,n:a, Ken )!(eprrep.n:e aHThIJihm KerrreH MacerreHitt: KenTereH 

IIIeIIIiMi OChl KeCTe,n:eH Ta6hIJI3JJ:hI. Oehl cyperre TeMip HO}\aThIH 

(26) OpTarrhII\ eTin arrhm rnett;6ep ChI3aThIH 6oncal\, coHhIH: Heri-

3i 33H:JJ:hIJihil\ThI l\3MTMJJ:hI. Bcipece corr TeMip KipreH TOTIThI arrhm 

l\apatt:hI3: 

19 .......... 26 ............... 36. 

19 - 6ac 6arn, 26 -TeMip 6irriK, 36 - IIIett;6ep. 0HaH llihIFaJJ:hI: 

19 ± 7 = ; 36 ± 26 = . 
{

26 {62 
12 10 

. OH eKi MYIIIerr, OH caycal\ fopi ochIJJ:aH Ta6hrna,n:hI. 

Att'ThIJIFaH TeMip IIIett:6ep.n:itt: ChipThrn.n:a TeMip 6irriKKe )!(al\hIH 

)!(aTl\aH 70-71 caH,n:ap - rraHTaHHJJ:Tep ... 
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bI.upbIC caHbIMeH ocbI KecTeHitt: 6ip 6aH:naHbIChI 6ap. On Mhrnay: 

1836±11x60=1836±660 = · ll 76=49x24=142x6. 
{

2496 
1176, 

OcbIMeH 6¥.JI M~ceJieHi TOJ\TaTa T¥PhIII, OHblH: )KaJIFaCbIHa 

K0IIIeMi3. 0HbIH: aTbI OH TOFbl3. 

OHTOFhl3 

.611cM11 Armah an-paxMaH an-paxHM 

~~w..u~0l.l~~ 
OcbI 6ac 6arn.ua OH TOFhI3 ::ipirr 6ap. Onap,UbIH: A.6)!{,ll, ecerr M~Hi 

6ona.ub1 786. Cyperrep.uitt: 6acbrn,UaFhI ocbI caH.uap. On OH TOFbI3.UhII-L 

Tepett: Ma3l\-f¥HbI 6ap )K;:rne OJI Ma3M¥H 6ip FaHa MaFbrna.ua eMec, Kerr 

MaFT:>IHaJihI H::ipce .uerr 6ineMi3. OJI MaH.UbI 6i3 OH eKi aH: MYIIICJI MeH 

)KeTi K0KKe 6ai1.JiaHhlCTbI I\apatthII\. CoHbIMeH l\aTap OHbI TeMip 6i

niKKe 6aH:naHbICTblp,Ubll\. 

74-cype A11-MH.n,acp ()KaMbIJIFaH) caHaTbl MCH OT caHaTbl 6ip 

nap .uereH "anx11MH5I.Ua" aH:TbIJI.UhI 14+74=62+26=88. CoJI cypeHiI-L 

a5IThIH KepeniK: "on OT a.n,aM TepiciH epTerr KeTe.[(i" .n,ereH (29-a5IT). 

0HaH KeHiH: "OzaH OH mOZbl3 ~apaiiobz" .[(ereH (30 a5IT). 0HaH ::ipi 

K,apaH:: "Ommblf1 Kf3emiuiciH meK nepilumeneporn ~ouobl~ JFC;:me 

Ollapobllj CQliOapblH Cblliay fiUiH KemnipoiK CeH6eyutiJzep yutiH, 

fJ30epi!ie Kiman 6epfozeHoep CeHciH Oen :JICoHe UMQH Ke!lmipyutiJzepoiTf 

ceHi.Mi apma mycy ywiH. Pa66bll-lbllf ,"HCaca~mapbZHbllj callblH e3i 

zaua 6illeoi. Ep1 aom1dap yutiH 6ip Hacuxam (36). "Auza cepm 

(32), ~aum~aH camme myuze cepm (33). AzapzaH cymmeu ma11za 

cepm (34). Illbm AtoHiHOe Oll apuHe ipi o~UWHbllj 6ipi (35). AHaha 

Ha Axou aJZ-Ky6apu. 
(4t':l~..l(.S ~_)) 

0Cbl a51TTaFbI ipi OK,HFaHhl He MaFbIHa,[(a TyciHyre 6oJia.D,bI? 

Ay.[(apMaIIIbIJrnp.ua eKi TypJii Manrna aJibIHFaH. 0HbIH: 6ipi T03aK: 

Maf'hIHaCbIHL(a, eKimninepiH.D,e OJI TyciHiK )KOK, . .6i3.UiI-L OHblMbl3llia 

on ipi O.l\HFa aHay acrraH UiblpaK:rnpbI apK:bIJibI I\OHFaH cepT. Ocb1 

)Kaf'bIHaH I\aparnH.ua OJI 56-cypeHiH. 75-76 aHrraphrna c::iH:Kec Kene

fl.i. 31-cyperritt. Heri3ri I\¥PhIJlbIChrna KeneiiiK. 
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y C..Ti J-i[J,£_ 

.Qt!_ -:-,-~~~L 

31·· cypeT. YcTiH,[l,e OH TOf'b13 

OpTa.ua AnawaxaH weH;6ep caHbI-360. AIIThI Anam - aJIThI 

)Kayhap - 214: OJiap.UhIH: ChIIJThIH.Ua OH eKi MyllleJI -13 7. Onap-

. · {35i = 13x27 
.n;hI 6bmai1: )KaJaMbI3: 214±137 == TaMallla KepiHic: 

77==7xll 

351 = 26(1+ 26) . A.TJ-CaparnH - AH- y~fo-riH: caHbI, rrai1FaM6ap 
2 

.uaH:FhIJihI. )Kornph1.n;a 6i3 OCbI i 9 ophrnra 19 caH I\Ottbm ecenTereH 

e,n:iK. 0HbIH: acThrn,n:a 1KeTi caH KepiH6ei1.LI.i. CoH.ua 6oJia)lbI: 

] 9(1-:t:-_! 9) = 190 ; 
2 
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_7(20 + 26) = 161" 
2 ' 

26(1 + 26) = 351 . 
2 

0Cbl CaHHbIH: KeJ1irr IlibIFYbI (214+ 13 7= 3 51) eTe TaMailla 
MaFblHaJlbl epHeK.OJJ caH,1],ap,ll,bIH, :;>pf\aMCbICbI TOJlbII\ MaFbIHaJibI eKe
Hi ecTe 6oncbrn: 214x6=1284=[L\]. 137x4=548-An-J1aK,yr (Ll:!l!fa), 
(55-cype, 58-a5IT). 

Onap,naH Tanai:f ecerrTep IDhIFa,ZJN. MhICaJibI: 
1284+1070=2354=107x22=1644+710; 1644=1140+504. 
,[(oc caHbI: 351+153=284+220=504. 

2354+ 1216=3570=119x30. 

{

1062 
35 lx2± 360 == 702±360 = 

38x9 · 

Heri3ri epHeK: 360+214x6=360+ 1284=1644=137x12. 
EKi rneH,6ep,a:iH; K.a6:b1cybl I\aH,naH: TaMarna!? 
Onap,n;aH MhIHa,It,aa caH,ll,ap IDhIFa,nbI: 2(137+214+ 19) =370x2= 

=740=74x10 (cype cattaTbI AJI-My,ll,acp). 
OrnH rneH,6ep caHbIH K.ocaMhn: 

JI 100 == 570 + 530- (mt mosbz3) 
740±360 = l 380 = 19 x 20 = 190 x 2 - ( 6ecmeK) · 

31-cypeTTiif. con :tKafbIH,l],a opTa .. TihII\ cyperriH. FaJ1aM11 6dl:Heci 
6epiIIreH. 

Anarn - 6, Arrawaxatt --1, Mywerr caH-12, )KJ1bIHhl OH TOFhI3: 
6+1+12=19. )KeTi xaT K6KTiH, 6¥JI OH; :tKa:fbI ;_i:e.TiiK (Ali opaKIDaCbl 
- )KaH,a AH:). 

0HhIH, acTI>rn,IJ,a AJ1-CaparaH - }\o5IH MyrneJ1 :tK¥Jl,Il,hI3 rn6hJ. 
0H,IJ.a AnThI AJrnw nett Anawaxatr K,aiiTanaraH (rnychIHllihIK. aH: 

opaFbl ). COHbJMeH CCKi epHCKKe KeJI)J,iK: 19 ± 7 == {
26 

. 0Chl KCCTe-
12 

MeH 6aM.naHhICTLI TaJiatt ece1uep illbIFapyrn 6ona,lJ,bI. On rnHa eMec, 
6acK:a ,a:iH KiTarnapbIHJ(a OCbI OH TOFhl3 caHbl )l(8Hitti:i:e aMTbIJTFaH 

MaFJI¥ManapMeH CaJibICTbipyrn 6ona)J,hI. Onap T;}cpcinep,IJ.c 6ap. 
MbICaJihI Xa.rm¢a Anrni1)],a, 11.IO. KpaqKOBCKffH)le KepcenmcH 

163 



(Eicyier6 Die Dschinn, III 6eTi HeMece Fhrens, Muhammed, 30-31 
6eT). T~¢cipnep: K,a3a EaibayH (6), )KenaIIaHK (}K), lVfa.napiK (M). 
Ay.L(apMa, CrnM6yn -1974. 

TaFhI 6ipHewe MbICaJI.L(ap Ke1nipeMi3: 
702+360+36~=1062+1296=2358=393x6=786x3. 

M¥H.na I<;aThICK,aH.nap: TeK eKi caH: An-CaparnH caHbI 35 lx2-
=702, rnett,6ep caHbI (36, 360) ... Onap.uaH IIIbIK,TbI )l(eTi xaT KeK 
Mern.n.nap.nbll-J: aJITbI anarnbI 393x6, HeMece yw ece 6ac 6arn. OcbI
.naH epHeK 6epeMi3: x2+ I Ox-1656=0; x=-5±41; x

1
=36, OHaH lllblf'a,UbI: 

46x36+180=1836=36x51, x7=- 46. Oi1:narr I\apaH,bI3. M¥H.na 1656-
= 1000+ 262• 0HaH mbIFa.IJ:bI iaFbl 6ip caH: 1062±26x9= 1062±234= 

{
1296 = 362 

= . y CTeri OH TOFb13 caHbIHa K~MiJI K,aJtaM caHbIH 
828 = 36x 23 

l\OCaMhI3: 

r 2916 = 54 2 

1700±1216=~ , . r\.n-K,aMap (54) Ai1 (11). 
1484=22- , 
' 

Catt.napbI, l\OCaH TypiH.ne, rnaplllbI TYPiH.ne TaMarna IllhIFa,DJ~I. 

0HaH MbIHay epHeK WbIFa)l,bl: 262+222=656+484=1140=19x60= 
=38x30. n¥Jlap Ky-Ka6 )KeTi xaT KeK 6enrici. K.ai1rnnaMa caH: 

{

48 
26±22 = 4 

Onapµ:bIH. apacbIHaH IllbIFaTbIH bIIll: 
22 . rs6=7x8 ---- = tg40"14'. 29 ± 27 = ~ 
26 L2 

COFaH )Ka.IIFaC catt.nap: 

1700±1216= ; eKiHrni )KaFhIHaH: 1284±1216= = { 
2916 = 54

2 
{2500 502 

484=222 68=17x4 

OttaH IllbIFaJJ:bI: 40°14' - 13°14' = 27°. 
HeMece: 109°28' -40"14'x2 = 29°. 
Ochmap.nb1 oi1rn )l(i6epin 6ip KapaJtbIK,. An.UhIMeH 502=2500, 

anThIHillbI xaT KeK MeTaJlbI (50-K,anai1bl - K,ona ai1b1). MhICThl!l 
l\OJiaHbIH aK, (KyMic-ai1) KOCTiaChl: )l(e3 - 6aKblp. 

Ai1TbJJ1FaH 6¥pbIW 29° COJ1 MbIC ca1-iri:ac. Onap.naH Anx11M1rn a.i1-
Tb1HhI lllbffa)!b!: 50+29=79. 0Hhll-J, wapWbl Typi, MhIChip caHbl (52-
=25), ApxaM caHbI - 250 l_~l.r=, 6a~IJiaHbIC MCHipiM.niniK caHbl. 17 
- KanaM caHbl. 
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Oehl ycTiMi1.ueri )l(hIJI caHbIHaH 6acTan Ta.rraii TaMarna caH.uapra 

KeJieMi3: 1644+351=1995. M¥H.Ila 1644=360+740, OH TOFbl3 

attTbIJIFaH 74-cype, 351 - An-CaparnH. Ocb1 eKeyittiH, 6ac l\OCI<aH 

)l(bIJibl - 1995. O_i-1 An-CaparnH naiiTaM6ap ,I(aHFbIJ1bI eCTe 6oncbIH. 

0J1 TaFbl ocb1 cypeTTitt, 6ac Myllleci: 214+137=351. 0HaH lllbIFa.UbI: 

351+153=284+220=504. 

412+92=504 - ,I(OCTbII\ caHbl, Ken MaFbIHaJibI caH. 

OcbIFaH 6ai1:JiaHbICThI MbIHanap,Ilbl l\apatt:hI3: 

1644=1140+504 

1644+710=2354=107x22 

0HaH lllbIFa,I(bI: 2354+ 12163570= 119x330. 

0Tpap.UbIH. OTbB 6a6b1 apl\bIJibI alllbIJiaTbIH FaJiaMHbIH, llJe6epniK 

l\¥PhIJihIC eptteK haH,Ilac ( 119) cb1pb1 ocbIH)l,a. On yllliH ornH (haH)l,ac 

Jl38 = 3 
·92 

caHhIHa) l\OCaMhI3 OH TOFbl3 caHbIH: 119±19 = l 2 

100=53+47 

flaiirnM6ap caH,IlapbL 

0HhI 6brnai1 TycitteMi3: 92+ 16= 108=54x2= 108x2+504=360x2 

- ranaMH C;)HKec ytt.IleCKeH. 

Tarbl 6ip Tal'vrnrna MaFJI¥MaT I\aF6aHblH. K,apa TaCblMeH 6ai1:na-

{

450 
HhICTbI. On Mhmay: 313±137 = 

176 

OttaH lllhIFa,I(hI: 

450+786=1236=618x2 

l 76=88x2=(62+26)2 

aym1e caH,Ilapbl, TeMip TeK - T¥paH I\ar<:rra catt.uapbl 

- fopi OCbI,I(aH Ta6bIJ1a,I(bl. 8ym1e yrnKin OCbI,ll.aH lllblI\I\aH: 

618+382+786+450=223fr::::.J5·1000. Ocb1,I(aH KyH =T=400 caHbIH 

- illaMctt canhIH JllbirapaMbJ3: 2236-400= 1836. I1pornH caHhI. I1¥JI 
KecTeHiH, l\OpbITbIH,I(blCbIH,I(a eKi cypettiH, irniHeH aJibIHraH 6ip TaMa 

ma epHeKKe opanaMhl3. OttbIH, aTb1: faJiaMH rn'IKattbm. 
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F AJIAMlf F A)l{AHh!Il 

ep Hdpcetti 6in.n:ipce Pa66:&1MHbll{ epKiH.ue. Keiiittri Ke3~e e.z:i:~yip 
1<aTTbI I\HHanhm ayhiphm iKypreH Ke3iM/J,e Tdaipittitt: ¥iirnpybIMeH 
6ip OHnap opanhm, COHhl 31-cypeTTil{ KOphIThIH,I(bICbIHa l(CJITipiu 
OTblpMblH. 

On eptteKTil{ :>KanIIhI KepHeKi - I<al{KanhIK. 6eiiHeci Momay: 
56}+[74]=3510. 

{

3510 
.JlFHH: 2605 ± 905 = 

1700 0HaH lllbIFa):(bI: (2605+905)x 
x(2605-905)=26052-9l02=5967000=3250T=13x250T. 

0HaH IIIbIFa.UhI: ?I_g = 0 3497 == Sin20"28' . 
2605 , 

OHaH IIIhIFa,UI>I: 109°28' ± 20"28' = . 
{

129°56' 

89° 

HeMece: 90 ± 89 = ; 89 ± 11 = ; {
179 {100=53+47 

l 78 = Ca1t = 19 X 4 

49°28'-20°28'=29°=29x60=1740=348·5. 
ArrToI Arrarn. AnarnaxaH Ail ( 11 ): 
K,ocai1: 1 lx2=22; 13x6+1lx

2
=78+22=100. 

lllea6ep ece6iHiH: 6ac enrneyirni ochm,n:a 1°=60'. 
TaFI>I cott.n:a K;)Min K;aJiaM cattbI: 170x 1O=1700. 
EH.n:i ocb1 epneKTeri )l{a:£\111a irnitt,n:eri cypenepre KeneifiK. 
56-cype: An-YaK,MF .... 96-a51T, 
74-cype: An-My,'lacp .... 56-a51T, 
:>KHbIH.UhIK caHnapbI: 
56+208+96=360 
74+775+56=905 
130+983+152 =1265. 
AnrarnK.hI 56-cypeHiH. 75-76 aHTTaphrn,n:a J1C¥!10bl30bl acna1-1 

~:ypbWblCblHa cepm. 0Jl e3i 6i.r!ep 60Jlcm1oap 30p akm oezeH aRm

map. Ocbz aRmmapabU-/ -µyfPayUtbl apinmepiH AEJK,a ece6i 6oubrniua 

caHaca~ 6oJlaObl 2605. Ocbz ca1-1ob1 6bzJlaz'J 6eJ12illeoiK: {56}=2605. 
56-cypen:eH anhrnraH qphrnb!CThII\ cepTTIK caHAap .[(ereH 

MaFhrnaaa. 
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EKimui cypeHiH: )IUibIHhIH T¥TaC aJiaMhI3. On 6ona;:i:1r [74]=90) 

OchI eKi camrnH iKorapbIJ~a attTbI11FaH Ma3M¥HJJ.apJlbIH: lllhIFYbI 
lllhIH MaFhIIHtCbIHJJa TaMarna. EKeyi Ke,1in 6ac 6aTa caHhIHJ13, 

naH:rnM6ap n.al-!FblJJhil-!JJ.a 6ac K,OChm OTbrp. E;u1 eKi cypeneri cepT eT

KeH acnaH lllbipaKTapbI eKi ranaMJ[bI Hlllapa:r eTeni .nen 6ineMi3. 56-

cypeJ~e T+paK,ThI MyweJ1LiiK :>K¥JJJlbl3LJ.ap K.¥PhVJhICbI ,na, 74-cype.J.c 
AH: 6aCTaFaH, TaH ilionmrn :tKeTi xaT K8K aHTbJJJFaH. CornH c~rihcec 

6i3 epHeKTe 6acTanl(bIHhIH TeK eKi a5!TbIH afl):(bl!\ Ta, KdliHriHiK 
)l(HblH caHhIH T¥T3C aTl)].bI.I\. 

CotthIMeH ochr eKi caHaT )f{cp Mett KeKTi )Ka11racTb1prnH )!(OJI ... 

On naH:rnM6ap ,naHFh1:1b1 .. 

OM.nan l\apaca1:-~hl3 TaMawa M¥£'1KH3a )KaTbip. 
Annarn lllyKip. OcbIHh! aihyrn - )l(a3YFa maMaM KenMeii K,aJia 

Ma )J,ereH e;:i:iM. Amrnh e1i J<yaT 6ep.ui. 

811, M¥Ch1m.rnH 6aybrpnaphrM, ei1 A;:i:aM 6ana;rnp1I... HHCaH

.uap ... ! Ei3;:i:epT'e TaaipiMHil-l )l(i6epreH rypa )l(OJihI - J\¥pan.rrn. CoHhJ 

T'{Cittin, con 60H.1mllla xapeKeT eTeniK. Pa66bIM e3i )l(ap1rnK,ai1.nh1. 

AMMH! 

:::Jn--MaiuaHu. 20/XJ-1995 

lllH<I>A 

Y cTiMi3.ueri )KhJJJ.UbIH, 6aH:naHhICTapbrn GaH:KaJJ:bIJ<. Otth!H, 

6apnhII< AE)l{P, caHhma enllleM}J,ec KenreHiH ecKe anaHhII\. On 60-
11a)J;b1: 5995=4000+ 1995. 0HhI 6hrnaH. )l{a33MhI3: 5995=4304-19x 

x 16+ 1995, 5995+ 38x8=4304+ 1995=6299. OrnH Kepin6eihiH )l(eTi 

caHbIH I<:OCaMbn: 6299-161 =6460 - TaMyp OH ece. 

[.:i...o _.u =646]. FamiMH K03FaJibIC. 

T¥paHrn Kenep 3op hlpbrc ! AMHH ! 
AttThIJJFaH caHJJ,apnaH 6ip Ti36e1c 360+905+ 1284+ I 995= 

=4544=71x64=2S4xl 6. 
J\¥patt K;:}piM Fa)J(atthrn Cb1pra TOJJbI. Conap,LJ,bIH, irniHeH aaa,,1 

6a.iiacbma w11cpa11bll\l\3 '1Ki6epine)J.i - .uereH 6ip mnKa epTeneri 11c

JiaM FaJiblM)J.apbl K8TI KeHiJl ayLJ,apFaH eKeH. EHJJ.i COFaH KCJJCMl3. 
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*** 
An,LIJ>IMeH IIIHcpa 49l =f"' .n:ereH C83.LJ:iH: caH.UbII\ M~Hi 6oJJa.D;I:.I: 

{
1000 = 618 + 3 82 

619±381 = . 
238=119 x 2 

{
474 = 79x6 

OJJap,n;aH IIIhII\I\aH,n:ap: 23 8 ± 23 6 = 
2 

. 

EKi ~6aH:, IIIe6ep hatt.n;ac, aJJTbI KyH,n:e )l(apanrnH KeK (79-
AJIThIH - Kyir MeTaJJI:.I) 32-cypeTTi ocr,matt 6acTa.UhII\. OH,n:aFhI 
cyperriH: I<:aaI<:aChI: 

168 

542+[~]+[A]= [x] 5IFHH 214x6+151x20=1284+3020=4304. 

,~ ----- r.So 
LJJlJ!/Jif->A ---aBl ·-~--

·f1?-,Jil ~ 
~,-y 

•• "'l 

32-cypeT. Wr.1<pa 



26 - 54 - )l{eTi K,aiiTa.rrayUihI )K~me ¥JihI I<:¥PaH.na 6epinreH 
au caHhI (15, 87 a»T). 104=A6m<=52x2 - xaM;:i:1>1 opbIHbI. EKeyiH 
K,OCI<;att;::i:a, 6ona;:i:1>1 .6aK,1>1p caHhI OH ece HeMece epKeUI )Kl1bipMa 
ece: 151x20=3020=29l4+ 104. AH:ttanac1>rn,i::i:aFhI aJIThI a.rraUI - a11aUI 
)Kayhap=6ac YlllKi.11 caHhI: [ L1]=214x6=1284. OcblJiap;:i:aH Kenirr TepT 
xa.rrmjm caHhI IIIhIFYhI 6ip TaMaIIIa. 

EaK,bip caHbI JJ:OCThIK, canbrna I\OCbIJiratt;:i:a 6ona;:i:h1: 

504±302=P06=Tom- s._,i.::..i 
l202=101x2 

Fa)Katthrn caH.nap. 
TaFhI 6ip rnMaIIIa (:>K¥M6aK,) catt: 1782=54x33. 

{
1836 = m 

0HaH lllbIFa,ri:hI: 1782 ± 54 = . Olinarr K,apaH:hI3. 
1728 = 432x4 

IlpoTOH caHbI MeH .z:i:gyip caHhI, AH: caHhI, Arr }\aMap caHhI, fopi 
OChIH,r(a: 1782=162xl 1 =54x33. 0HaH lllbIFa,UbI: 

54+33 87 
= 

54-33 21 

29·3 

7.3 

0 2 33 1134 0 v = _
33 ± 75 · x

1
--54,· CbI,UaH epHeK )Ka3aMbl3: x - x- = ; ' . 2 ' 

x
2 

= -21. 
AI<hipbIH.Ua Mhrnay eptteK: 29l6x22=1782x36=64152. 
OcbI eKi TaMaIIIa caHHhIH: TeH;ey caH,n:apI>I e3iHIIIe 6ip epHeKTep: 

360 - UieH;6ep, 220 - {\ocali. 
TaFhI 6ip CbipJJ:bI aH:Ta KeTeniK. On 1782 caH. 0HhI ~6aK, 

caH ;:i:ereHiMi3 on e3i aliThIJIFaH "urncpa" cypeHiH; 1 7, )K;me OHhIH, 
a»ThIHhIH, caH,n:apbI (82)= 1782. b¥JI TaMaUia M¥f')KHpa. 

Oc1>1 ceKin;:i:i eTirr "K,aliTanayrnhI )KeTiHi )KgHe ¥nhI J\.¥paH,IJ,a 6ap 
.nerr a»TThI anattbII\: 15-cype, 87 ... Eona.U:bI 1587. Ocb1 eKi caHJJ:hI 

K,ocaMbI3: 1782±1587= . Onapµ,aH lllhIFa,ri:hl: 1123x3; 195= 
{

3369 

195 

= 13x 15. Olinarr K,apatt;hI3, 6¥pbrn aliTbIJIFaH catt;:i:ap. 
AnnahHhIH; 6epreHiHe IIIyKip. 11nahn 11cnaMra nali,n:aJibI 6onraH:. 

AMttH ! 24/XI-199 5. 
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Tac arrhI )J(:me Cacpap aTThI eKi cypeJ.(CH 6i3 6ip-eKi TaMarna 
Hrnaparrap Kep.niK. Con eKi cypeIIiH: 6aCKhI caH~hII\ M~rnJ.(ep Jirn.hIHhI 
60Jia,n:h1: 

15+242+231+99=587 
17+293+ +111=421 
32+535+231+210= 1008=504x2. 
TaMawa caH.uap: 32 -- 6ec napbI3 caHhI. )J{11hIHhI eKi .n:ym1e;:i:e 

JICaphIJil\aHraH ;:i:ocTbIK caH. OttbI MhIHa Typae )l(a3aMhI3: 
3(48x7)-(56x6)3=1008. TaFbI 6ip H¥Cl\a. [200Cu]+{ l 7}=(A6-

)l()J;)+ +{ 15 }=7582. 
XmcMaTTbI FbUibJM MaFbIHaCbIHJJ.a. M¥H;:i:a Cu - MhIC - 6aK.bip 

(llionnatt) caHbI 29x200=5800, { 17} - ruacpa caHhI (1782), 
[A6)J{,l]J - A6)KaJJ: caHµ:ap JKHbIHhI 5995. { 15}- me cypeHiHeH 
1587. Ocbmap.UhI l\OChm MhIHaH,n:a:H caH,n:ap WbIFapaMhI3: 5800+ 1-
782+5995+ 1587+ 16lx50=480x50=24000. hl.¥HbI 6bmaH: )l(a3aMhI3: 
24x(618+382)=ffyp ... 

3 
0HaH lllbIFaJ.(bI: - 240 =-~ 360 

2 

3/2 -TeMip (Apaii) HOTaCbT. O:Hnan K;apaH:bI3? 
Amiarn ruyKip. 25/Xl, 1995. 

OcbIFaH )KaJJrac attTbIJiraH eKi a5IT caHaThIHa eKi caH l\OCaMhI3: 

1782+ 618 = 2400 r 4300 = 86x50 
-·-· ... -- •••............. ) 
1587+313=1900 lsoo 

OHaH IllhIFa,n:bI: l 90x 10= 3 8x50; 50 ± 3 8 = . {
88 = 62+ 62 
12 . 

AiiHanbm KenreH.n;e T¥PaH I\aK;rra caHhIHa JICerriK. 
Annara ruyKip. 

l\¥PMETTI ECEil 

IIa:HraM6aphIMhI3 M.¥xaMMe.n: Pacyn AnnahThrn; JI<eTi aTaChIH 
6i11y M¥ChUIMaH,L\apra Mitt;:i:eT. CoraH 6atinaHbICTbI, )l(eTi nrna eMec 
OHbI yw ecenen )l(HbipMa 6ip aTaCbIH KOpCCTKeH VJlKCH ;:i:eH,reneK Mep 
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6ap. OH.bif( oprnc1>rn11.a naH:rnM6ap eciMi, TepT 6:¥PMWbIHJJ.a TepT Xa
n:mpa eciMJJ.ep. Mep11.iH, aT.bT An X11ca6 arr-Uiapml) (I\¥pMeni ecen). 
0HhII{ acT.bIHJJ.a: J1a Arrrrah Anna, Arrrrah, Mµ:::tMMan Pacyrr A,1rrah. 
On :IKHbipMa 6ip am MbIHay: fa6;:i:01rna, Fa6,nyn MyTb!Jibr6, hamhIM, 
Fa6.nyn MaHacp, I\ycatL Karra6, M¥paT; Karn6, TaFhI 6act~arrap. 

Corrap.IIbIH, a.nrnml(hl arrTayhrn arrhm, pacyrrhIH.bJH: e3iMeH :IKeTey 
eTin hII<IIIaM,D;an 33-cypeT ca.rr,llhil\. 

33-cypeT. KypMeTTi ecen (>KeTi ATa) 
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B¥JI cyperre I<hICI<apT)'MeH I<arnp 6i3JJ.itt: l(OCl(aHhIMhI3 )KeTi am 
eciM.uepiHiH: acTbrna onapJJ.hili Ca.HJJ.hn~ M;}HiH 6ep.uiK (AB)J{,l.J, ecen 
6oifhIHllia). EKiHwi )Katt:aJihII( lliapwhIHhIH: TepT )K3FhIHa e)Ken.uett 
6enrini rnpT rnpanTbrn; )l(apbIK. :IIq'Jl)lhI3.Uap arraphIH l(OHJJ.hII(. Onap 
MhIHanap: 1) 6aThICTa A;1.ue6apatt - Caybip.UhIH; Ke3i; 2) OH;TycTiKTe 
}\a6a6 Aca.u (Aph1crnH) )Kyperi 3) WhIFhICTa }\ana6 fal(pa6-Byi1.i 
(I\oif) Myrnen.uitt: )Kyperi; 4) 6aThICTa cDoM An XyT - Banhil(ThlH: 
ay3hl (KeHeK-,l.J,Ott:hl3) MyrneJI )K¥JI)lbI3.IlhIU 6aChI. 

B¥JI )l(aphII( )K¥J!JlhI3.Uap e)Ken.neH acnaH TapttXhIHJla aTaJIMhillI 
6enrinep. OrnH 11cnaM FaJihIM.UaphI epeKwe Kett:in 6enreH. 8ifTKeHi 
TepT 6¥PhillihIH aifb1py.ua aifl(&IH HhICatta 6enrinep OChIJiap 6onrntt. 
Ett.ui OChI ecenTep.uett IIIbIFaTbrn MaFII¥Marraprn Kenei1iK. 

AJl.UhIMeH )l(eTi aTa caHbI 6ona)lhI: 
(142+188+346+247+300+53)+92=1368=19x72=38x36=114xl2. 

Bae 6aTa caHbI, l\¥paHHhitt: cype caHbI, we1-1;6ep caHbIHa ecene
Hin IlihIFa.UhI. Oifnan l(apaH;hI3. I\aH.a:aif KepHeKi, TaMawa, rnnaMtt 
HIIIapaT!? 

OHaH WbIFa.UhI: 

{
74 741 1121==11 2 

38±36= .. :=49-16=33' 74±47=~ 
2 ' 471 ' l 27 

IlaifrnM6apbIMhI3Fa r<:aifTanayruhI )l(eTi MeH ¥JlhI :£\¥patt 6epinre
Hi aifTbIJIFaH (15-cype, 87 a5IT). Con a5IT caHbI 6ona.uh1 An-I\aMap.uw{ 
(Aif.Uhitt:) cypeniK cattaT wapllibIChI: 542=2916. OcbIHhII{ e3i 6ip rn
MaIIIa H;}pce. Ett.ui Mbrnay cau.uapMeH I\OCaMbI3: 2916+ 1368=4284= 
=119x36=3000+ 1284. TaMallia epHeK: 119 -hatt.uac (Aca catthI) 36 
- IIIeH;6ep 6acbI. ,l.J,eMeK ra11aM11 epHeKTiH 6ac'hl )J,ereH mnapaT. 

Bae yrnKiJI catthI Kenirr 6aifnaHbICa)lhI: 50x60=3000=500x6. 
50 - AIIThI Anaw aJITbIHllihl acnatt caHhI. Orntt l(OCaMhI3: T + )J{ + 

+K,=159+516+609=1284=[~]. 

Bona)lhI: 500x6+[~]=3000+ 1284=4284=1l9x36. 
EHJJ.i Tepr JK¥.l1Llhl3 caHhIH l(apaifhII(: 288+ 197+504+575=1564. 
B¥JI e3ii-miK 6ip TaMarna caH. Otthl KeHiH KepeMi3. OchrFaH 

maprnhIHhili )l(eTi 6enrneriH l(occal(, on 6ona)lhI TeH: xanmpanap ca
HaThrna: (231+310+ 110+661)+36x7= 1312+ 252= 1564. Kei1iHri caH
LlhI aifThIJifaH cattrn l(OCaMhI3: 2916+ l 564=4480=640x7. TarhI con 
)l(eTi: 5IFHH )KeTi TeMip (640). 
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0H:hIH:hI3)Ia 6oncbIH on TeMip l\a3bII\ - ranaMH TipeK, T¥PaI-I 
}\aKirn caI-IbI. 0HbIH: apa6rna aTbI xa.n11)].-26. }\¥paI-I)la an-Xa.rm.n (57-
cype ). 0Hbl I\OeaMbI3: 

640+26=666=222x3 (rrneacp caHbI)(222 U.......l......ii =) 
Oehl caH.n:ap)laH illhIFa)lhI: 
(2916+ 1564)86=64(2605+161x15+ 1000)=385280=640x602. 
2605 - 56-cypeHitt: 75-76-a»rrap caHbI C>K¥JI)IbI3 J\¥PhinbICbI 

)l(SHitt.ne ), 161 - Kepitt6eihiH )l(eTi, 15 - me. 1000=6 J 8+ 3 82 - ~ym-i:e 

eatt.napbI. OttaH illbIFa)lbI TeMip.r.dtt: Fa)l(an eee6i ( 602- 19-eypettitt: 
)l(HbIHbI). 

{

rl242 =54x23 
OttaH llJhlfa)Ihr: 640 ± 602 = . OH:nan l(apaHhB, 

38=19x2 

ra)l(aifbm epHeK. KyH MeH AH: Ke6eH:TiH)liciMeH - nepirnTeJ1ep caHbI 
llJbIFapbrnran: 91x54=49l4. 

Ett.ni OChI caH)IhI )l(Orapr,1.ri:arh1 caHMeH CaJihICTbrpaih,11\: 
4480+217x24480+434=4914. 
217 - raJiaMH )l{bJJI caHhr: 35+56+ 70+56=2 l 7. KocMoJ10nrn.naH 

l\apaH:hI3. 
AK;hm )l(eTnec ra)l{anTap .nereH OChI. 
Ett.ni oehIMeH 6ai1naHhieTbI 34-eypeTKe KeneMi3. 0HhIH: aTbI 

TepT rnpan, anThI )l<af\. OnaH: aTay ee6e6i aH:ThIJiraH rnpT rnpanrnrhI 
)1(¥Jl)IhI3)Iap.nbI aJIThI )l{aJ\ThI TeKrne J\ar6aMeH 6ail:naHhICThrpy. 
M.\m.ri:a )1(¥Jl)IbB)lap a:rrapbI )Kal{arna - l(a3aK,wa :tKa3hin)lhI, OJrnp)IbII~ 
acrnphrna caH)lhIK. M~1-mepi l\OHhin)lhI. An )KHHaJ\ 6ona)lbI: 288+ 
+ 197+504+575= 1564 . .6¥JI caH)IbI )KOraphr.na )la 1cep)liK. b¥Jl :JKepJle 
COHbJH: )l{aJIFaCbIH 6epeMi3. 

An)IhIMeH 6¥JI eaH 6ona,L.(hr: 92x 17= 1564 . .Kar6a ( naH:raM6ap) 
caH&I OH )l(eTi eee. Orr 17-cype An-Acap, Tyttri canap. On HMaH 
caHbI 172= 289, 289+40=329; 329+289=618. An OHLI xaK. caHbIHa 
Ke6ettTCeK, 6ona)l&I npoTOH caHhI: I 7x 108= 1836. 

Ll,eMeK oehIHbIH: e3iHne 3op Marn¥:Ma:r )l(aThip. Oehr eKi caH }l{a
y3a (Eri3) (17), )l(~He Mmatt (Tapa3bI) - ( 108) )K¥Jl)IhI3)Iap eaHbI. 
Onap yrn )K~I-Je )KCTi Myrnen.n:ep. 0HaH bl)lphrc YlllKini llihIFa,L.(hI 
( ecpepa TypiH)le ). 

Apa6Uia TepT - Ap6ar=273=91 x3. On K ynHiH: J\¥patt.narhI 
CaHaTbIHhIH; yuJKi.'li. 
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34-cypeT. TepT Tapan. A.nTbl >1<a1<; 

" . 
. r E:Kimui :IKaFhIHaH AnnaHhIH. 8MipiMeH H6pahI1M naHFaM6apnhJH: 

TepT rny.n:arhr rnpT I(fCbI Tipinin KenreH (2-cype, 260 am'). 0HaH 
IllhIFanb1: )Ka6a.n (Tay)=35, an rn11p (I\¥c) =250 (HeMece apxaM= 
=250). 0HaH UlhlFa,UbI: 

273+35=308=154x2; 154 __j~:" (f\a.DJIM). b¥PhIH )f(apanFaH. 
TaFhI 6ip 6enri.11i caH apa6wa oTrhII( - Mttrnacp=220, K,a3aK,rua 

A6aK (104). 
l\¥paHna 53-cype - J-\J1-H:pKhIM - )f(¥JlflbI3. CoHLIMeH l(arnp 

011 Axrvca,IJ, (53) caHLJ, nai1rnM6ap eciMi. (0HhIH. )f(eTiI-mri xracLI --
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K,ana6). OcbIMeH cm-I)J.bl KocaMbI3, 6ona.D,hI rnpT ap6ar caHhI: 220+-
53=273. 0Cbl caHI-IbII{ fr~pbilllThlK, M;:JHi 6orra)J,bI: 

373
=0,0273=/l.!15"16 1

• On 60.Tia)J,bl: l5°x60'+16'=900+16= 
1000 '·" 

=916. 0HaH llihIFa)J.hI: 2916=2000+916. HeMece: 916+920=1836 
- npoTOH caHhI. 

AnnhIC 6ip caHbI - MyIIIen,niK caH ( 1 +60=6 l ). OHaH lilhIFaJlhI: 

~~Q='.:_6_2l = 1830 = 610:<3. Oci>I cmrnTTa cype aTbI: 61 -An-Cacp 
2 

(Ca¢rnp ). Ochrn,na Map11aM f ai1:ca rrai1TaM6apbIMhl3)J.hIH: KeneTiI-IiH 
xa6apnan cyifiinni;1ereH ( 6 aJIT ). OcnI caH,lJ.bI TepT eceneil:Mi3 (rnpr 
*¥JI)].hl3 -TepT my MafbrnacbIHAa), 6ona)J.bI: 6lx4=244. 

Ocb1 caHP:bI oprnrn anbm, ArIThI asrarn ophm 6oJica (M11Fpacp) 
OJI e3i KdMiJI iKypeK ( }\aJJa6) caHbl (132), OIIaH IIJbIFa).lbI: 220x6+61 x 
x4=1320+244=1564 - TepT )l{)j'.JI)J.bl3 caHhI. Omm WbIFaJJ:hI: 1368+ 
+336+ 132=1836. EcTe 6oncbrn: 48x7=56xG=336 ... 

TepT :w~)J.bl3 caI-IbI Tay caHbIH )K;:JHe MbII~ 6ip TYH ( l 001) cam,m 
)\OCaMbI3, 6ona,1J.hl TeMip TCK caHbI. 1564+ 35+ l 001 =2600=52x:50. 

M¥HJJ:a 1001=91x11 KyHxAi1 caHhI, HeMece :>Kep caHhI An-ap3 
(Aph13= 1001-)]{ep ). OraH I\OCaMhI3 rnpT KyH Marn,n:aH - anThIH (79), 
6ona;:i:hr: 2600+ 79x4=2000+ 316=2916=542• OcbIMCH 6ai1IraHh!CThI 
Ai1 MeTaJibI - KyMic caHbiH, oraH 3aM-3aM caHbIH IllbIFapaMbI3: 273+ 
+35+250+382=940=47x20. 

,Il;ocTbIK, can i-ypa.nbl. EµTe)J:eH Kenc )KaTK:aH F+TpaJJ, - <Dapa6 
CaHhI: 7 lx4=-=284. 0Hbl ,ll.OCbJ MHFJiacj:> caHb[ 220. )KHbiHbl 6ona.7J,bJ: 
284+220=504=36xl4. Oehl caH Eakr+I\ar6a caHhIHa J:i:8JI Kene)J,i: 
412+92~=504. ,Il;eMeK Eai1T Amrnh a.[(aM,n:apµ:bIH: )J,OCThIT\ ophIHbI 
)].en 6iny KepeK. EKiHwi ){(afbIHaH lilbffbICTaH TipeK )K¥J1,Llhl3 l\aJJa6 
Fal\pa6, HeMece 63x8=504 (Wmrn-1\oH) caHhI: 504 ... 0HbIH: KyH 
TIIbffYbIH 6enrindiTiH caraT TiHi )K¥Jl)J,bl3 CKCHi ai1TblJil~bI. OJ.inan 
I\apacaH,&n OChIH.[(aFbl I\uii - K,ollm:ap - {\ccl\ap con TeH:enic K:OC 

Myih3 3¥JIT<:ap1rni10IHFa COFa,LXbI. 

OcbIJI.apMeH 6ai1riaHbJCTbl TarhJ 6ip TaMarna caH attTbIJlFaH ·1epT 
(ap6aF) caHbIHhIH: M<lfbIHaCbl. Ottbu~ 6aiinaHhICbr: I 04°44'+ 15"16'= 
=120". 273x l 20=32760=9 l x360. A.rr-illaMcH-KyH (91) weri:6epi 
Wb1Fa,11bl. 
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J\oehIMIIIa TaFbI 6ipHeIIIe eaH)lap: 
1564+1086=2650=530x5 
530+900=1430=286x5 
1564+308=1872=52x36. 
OJiap.LJ:aH IIIhIFa)lhI: 
x2-88x+ 18720; x=48±8; x1 =52, x

2 
=36. 

EKiHIIIi)leH: 

x2+47x-5300=0; x= - 47
±ISi_; x

1
=53; x?=-100. 

2 -

EpeKIIIe 6ip TmviaIIIa eaH 1782=54x33. 0HaH lllhIFa)J;hI: 
ris36 

1782 ± 54 = i . .6¥JI eaH)lbI [Ill]- IllJ:upa )lereH Tatt;6a~rnH 
ll 728 = 54x32 

6eJirirre)liK. OebIHhIH: ee6e6i l\-¥patt)la 17 eypeHitt; 82 a51ThIH)la I\¥I)aJI 
apK,bIJibI lll11cpa )l{i6epiJI)li .u:ereH. Oehl eKi caH)lhI I\aTap )l{a3eal\ [Ill]= 
= 1782. CatthI IIIhIFa)lhI. 

Oen1 eattra 6ae 6arn eaHhIH l\OCeaI\ 6ae yIIIKirr eaHhIHhIH; eKi 
eeeci lllhIFa)lbI: 5IFHH: 1782+786=2568=1284x2. [Ill]+[.6]=2[~]. 

OifJian 1\apatt;nn! TaMaIIIa ChipJibI epHeK. Ammhra eettreH, OHhIH; 
:;>MipiMeH JKypreH a,naM)lap eKi .D:YHHe.ue 6ip)lei1: 3op 6al\hITThI 6oJia
)lhI, ;::i;ereH Marhrna 6ap )len 6irreMi3. 

Oehl M:;>cenettitt; )KaJIFaChI 35-cypeTTe 6epinreH. OttbIH: aTbI: 
TepT rnraH, A6al\ rn6aH. 0H)laf'hI MaI\CaT T¥paH f\aK,riacbIHbIH; 
IIIapIIIbI oprnchma A6aK, ( 104) eaHhIH I\OHhIII, OHhI TepT 6¥PhilllTaFhI 
caH)lapMeH 6aH:rraHbieTh1py. Orr 6ai1:rraHhic KepriIII Chl3hIK,TapMeH 
KepeenrrreH: 

6---+2=62, 
2---+6=26 

62±26 = fl
88 

36. 

OttaH IIIhIFa)lhI 26x4= l 04. A6aKxaH aH'HanachIHJI.aFhI aJIThI analll 
xaM)lbI cattbl: 52x6=312. )K11bIHhI 6orra)lhI: 312x6+52x2=1872+ 
+ 104= l 976=52x38. OH:narr I\apmi;hn l\3H)latt rnMaIIIa epHeK. 0HbI 
6bmaM: JKa33jJhII(: 26x19x4=104xl9, HeMece: 1564+273+35+104= 
=247x8=1976. 

M¥H)la 247 - Mapya. haJKap (l\aMap) aHara 3aM-3aM xa6apb1 
176 



/0 --··-f86 

T1epr 'Ti+FAfl, f.15AI[ fAoAH 

I:~.'-~~-~.!.~?~~---~~-~~ I ~L~i?J. 
:_,·c·-... ...... (6 ····~ 
~ tJ .. ' ' • 

:· ... ;; ···-.. ~ I~ 3,/:l. / . ·..-'\ 
~ . 

' ', q r ;( tf " ' . .yD,. . . 
>"'\· _j" ,', 

3 f 1 ~-.-_ta; ~IL 
.. //Oif· 

, . . 
~ , ' . 
\ .... . ·/))'!- jJi'~:-.. .···· ... l 
L~o:J ...... ~.-,:~-~J 

112 ~ 6 + rz 'It.:: JJ:fl -1 Joy :=/ffb:=f)x1'l 

lf6~ +1·13 + ~.r+ /0~ =· [,lfj t<3 ::::/ft{J.: JP~ ~l~ 
:fa~~l)fttt3JiH~: ~(J~lt 1.YJ}=-f'3'f·X).Ff! is~-,c~ x" 
. ,. f:J .!f.'f:' ';i :;.. d fi~""' -rill l . . 

H ~ "1~·z{/1~ (~ :_ !J 1!,:::.?oi<i:i:·~.J3:;_i;; .t,-=f~i X.:~-JI ( !~) 
:' . ucs.~t-Q)~f>.3f)+)t>t(.:......:----·-.., 

l ~f 6 ·HV~ ~fl. '190-:: ~.l\ :f..0-. .-1~~.f~:pjfB.j 
I~ 6 i-t·fO~' ::. /~71. :~:;-f-,<..?p{/JJ]19D ll.Ys-<r:.rn}!!].;; 

'"-~..:.-w- \ ____ _ 

35-cypeT. TepT Taf"aH, A6a~ Ta6aH 

6epinreH my. £ac 6arn caHLIHbJH: A6aK: caHLIHa eceJTeHyiHeH ocbIH

,uai1 rnMawa epHeK WL1ryLr 6ip TaMama mnapaT ,n:en 6ineMi3. OuaH 

iI23=4lx3 
MLIHa)lai1 ccen mL1ra,uL1: 104± 19 = ~ 

l 85=17 x 5 

Onap 6enrini. ML1canLI 123x2=246 - )Ke6pai1in caHLI. 17 - An

Acap ... ai1TLIJI,Ubl. Ora11 l\OCaMhI3 W¥rna caHbIH. 0HaH WLIFa,aL1 

wmpa [ill] ca1:-1L1: 
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3(246+348)=594x3=1782,HeMece594x2=1188=108xll.8ptteK 
IIIbIFapaMbl3: 

x2
- 33x - 1134=0 

3'1 +-75 
x2= ~ - ~- ; x

1 
=54, x

2 
= --11 (AM: eKi TiJIJJ.e) 

2 

l l 3463x 19=63( 10+8)=630+504. 
0HaH illbIFa)],bI: 
1976+504=2480=62x40=620x4, 
1368+504= l 872=52x36=[W]+90 
1368 - )KeTi Arn. 
Oihiarr 6epitt:i3. 
)l{a11racb1 36-cypene. 0HbIH: ClThI: AnTbI Anaw - AcnaH, TepT 

Taran K,ar6a. ATThI ocbrnaif l\OIOL(hIH: MafbrnacLI 5-6 cypc An-Yal\HF 
AcnaH :tK¥JlJJ:bI3JJ,apbIHhIH, J\¥Ph1JI&1c&1 .neren ce3. FaJiaM11 MaF.hIHaJibI 
H~pce. )Kep 6eTiHJ.J,eri ranaMH opTa.J1bIFbI TeKUJe -- I\ar6a - TeMip 
TeK. 0HbIH, caH.LJ,apbI T¥paH l\aJ\na 6+pblllibIHJJ:aFbI I<:eKTep caH1>rna 
6ai1naHbICTbI. KepriUJ CbI3&II\Tap.U&I K:apai~LI3: 2-)6=26; 6~22=62. 

Oprnra l\ar6anbu-~ (TeKweHiH) yw 6eTi (ym rnaplll&I iKaFbr) 
ai1HanacHH)],aFhI ai1ThI anallIK:a K,aJiaH K:a6&1caTbIHbIH Kopin 
ICOHbIH,bI3. (K,ar6a MeH 6ai1 apa ~'51CbIHbIH, l\a6brcyhr. Oprn.n:arnr 
Ter<IIIettitt: (l\ar6aHbIH,) Ylll )KaFblHa Ylll caH /Ka3,IJ,bII\. Onap Mbmay: 
17x92= 1564. A!1:ThIJ1FaH repT )K¥Ji.J.bJ3 caHbI. Anama caHbI. CoHhI
MeH eptteKTeH lllbIFa.nLr: 56x6+ l 7x92=336+ l 564=1900=38x50. 

E¥J1 TaMallla epHeK 6ac 6arn IK'{3 ece: 19( 47+53 ). CoHhIMeH 
I<arnp on 6apn111<: 6ec Terni1-1, 6ei1 Mymenep caHhI: 50+50+90= 190. 

On 6ei1Henep.niH. epHeri: 26+62=38x50=88 6onan.rn: 

1
(88=38+50 

62± 26 == 36 . 

38-cypeci "caT"( = ..'.»....s90=c) 
50-cypeci "K.atP"(l\=J = 100). 
Eo11at1:b1: 90+100=190. 
fa:>Kan 11rnapaT Fai1aMH caH.n:ap J\¥paHJJ:a KepceTiJ1reH. Orman 

I\apaH:hn! TeKcepii-£i1! 
T¥paH K,aK.na wapWblHbHl TepT 6+pLilllblHJJ.aFhI KeKTepD.iH. 

pcT-cauaTT8pL1 attTbJJI}l,bI: 2 - KeK - f ¥TapaJl (AHl\bI3=<Dapa6). 
Cu1JJ,bII\ MJHi 71 x4=284. Mcrn;1b1 Cbrnan=80; 6-KeK-MyunapM 



(IJJott:aH:), caH)lbII< M;mi 950, MeTa.JJbI l\aJJattbI-50. Ocb1 apa)la bl.llpbIC 
nai1rnM6ap)lbII{ HbICIIbI eciM.llepiH ecKe aJJaHbI}\: 

bl)lpbIC=275 
An hapMic=336 
f:¥Tapa.ll =284 
Macnac = 1070 
Edpi: 1965. 
OJI 6os1~b1: 1965=393x5, 
51FHH )l{CTi MCTa.:i 6ec ece: 47+80+29+79+26+50+82=393. 
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0 . 6 . 5 6 6 HaH WbIFaJJ.hl: TepT ec1M= ec :>Ken MeTaJJ = 2 ac aTa 

1965=393.x.5= .~ .. 786 (36-cyperritt. ett, ruifhIHJJ.a). 
2 

)J(eTi xa:r KeKTitt: MeTaJJ)],ap caH_u:aphI onap)],bIH: ophrn.uaphIHa 
KOpway uume K,OHblJIFaH. 

Oehl caH)],ap.UbI ecenKe aJJhm TafbI 6ipHerue epHeK )J<a.Jyrn 60-
na,n:h1: 

950+336=1286=1000+280=618+382+26xll 
2605+275=2880=360x8=36x80. 

{

26 
}\aH.naH: MaFhIHaJJbI catt.uap ! l 5 ± 11 = 

4 
. AttTblJIFaH aJJThI 

Anarn AcnaH 56-cypettitt: cepT eTKeH eKi aHThIHbIH. (75+76) caH.UbIK, 
M;;)Hi -· 2605 60JIFaH)],a, COFaH bl;:i:pblC eciM caHbIH J<OCK,aH)],a 
rn.naMH wett,6ep caHbI, eKittwi xaT K0K MeTaJJ catthI (bI.uphIC Me
TaJJ caHbI) WhIFa,Uhl: (62-26)80=360x8. On bI.upbIC eciMiHitt: e3i 
6acrny my MeH naH:raM6ap eciMµepiH lllbIFapa.uh1: 35x5+47+ 
+53=275.0i1:,i:i,a 6011cbrn l16pahtt:M naH:raM6ap l\ar6arn 6ec rny;:i:att 
Tac K,on.uaHraH. bl.upbICThn~ eKi eciMi T¥patt }\ai<na catthrna Kene-

. ( 620=62x10 c . . 6' 
;::u: 336 ± 284 = ) on ceK1n.u1 TaFbI .ua 1pHellle caH: 

l52 = 26x2 

r 416 = I 04 x 4 = 5 2 x 8 = 26 x 16 
336±80=i ' ; 

L256=16- -Hyp Call/JI 

80+50=130=26x5. 
130x2=2607 
1960+ 1070=2970=54x55=54xl lx5. 
TaMawa epHeK ! OH:J1an Kapatt:hI3. 
Cyperriu 6achrn.uarb1 caH MeH a51:n,rn.uarh1 catt)J,ap.ub1 

CaJJbICTbipaHbIK: 
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2[ML= 1564+ 786=2350=4 7x50 

5[ML=4[hl.ap&1c]= ~ [E]. 
L... 

0HaH Wbff3JJ,bJ: 7[MJ.;=4[biJJ.pbIC]+(n] 
393x7=1965+786=2751. 



Oii:Jrnrr I\apaH:bI3 ! 
hln:phIC FLinhIM_iiap arnchr. 011 M-¥:xaMMa)l nai1FaM6apJlhI Xa6116 

Anrrah arnratt. fLrnblMJlbI Jl;)pe)f(eJieyniH: :nrnrapbl Ma3M¥Hbl ocbIHJla. 

0Hhll-l aTbT T;-}1-i:ipiHiH e3iH rntty MeH OHhTH )f(apaTKaH FaTJaMLJH TaHY, 

b¥Jl TaHbIM 6ipiHe 6ipi Tbffbl3 6attJI3HbICThl. f bl.TibJ:MHhlI-1, naph13)1bffb! 

OCbIH.JJ.a. On FbJJlbIMHhIH CH )KeTiJlfCH 1aMaHhIH}J,a 11cnaMra Kenni. 
JJi3.JJ.iH: nai1FaM6apbIMLnra - al(biprbI nai1raM6apra Ke.ri.ui. bI,a,pbIC 

i11iMi COHbIH, K03iH allITbI. 0HLIH WbIHUibIJI nai1rnM6apJiblFbl OCbIH

,'l,a, OHhIH, )f(OFapbI )]Jpe)J(ere KHrepiny ce6e6i ocLIH)la ( 19-cype, 56-

57 a5IT). hI.n:pbIC-Ctt)""\Ha KaHa6na l.:._,';ll)"" ..::Y¥~L 

(63)+(205)+(275) 

OHhI 6bmali )J(33aMhI3: 205+60=275. 

60 - )],;)yip - meH,6ep caHbl, 63 - naliraM6ap caHbI ()J(aCbI). 

0HaH lliblF3)l,bT: 2605+275=2880=360x8=36x80 (Kop.n:iK). 

EHJ1i 6ip TaMawach1 bI)l.pbICTbIH. -- MacnacThIH. (YlllKin;:i:iH.) ca

HbIH )l.yH11e)leri KpHCTaJI)lhII\ 6apnhll\ cpopManap ( 6eHI-renep) catthl-

{
1300 = 26x 50 

Ha I\OCy.llaH WblFa)lbI: 1070 ± 230 = . 0HaH Illhffa)lbl: 
840=56x15 

:s4i 
: i = 64 - 16 = 48 
!48i 

132 

36 

1 s· 30" = /11 • 
2 

840 - An-Ta6YT. 0HbI 6L1nai1 )J{a33MhI3: 

2(1070+230)=1070x2+230x2=2140+460=5(214x2+92)= 

=5( 428+92)=5x520=2600=52x50. 

TaMallla FanaM11 caH)lap: 26x2=52 xaM)lhI, eKi TeMip (xa)lH)l-

26) 6eciHllli KeK MCTaJihI, 50-{\aJiaHbl - aJIThJHllibl K8K MCTaJibI: 

65 1 

; == 36- 25 = 11 
56 

121=11 2 

TaMaIIIa epHe1c 65 - Acal( (ApbICTaH 6an), 56 - an-Ya1ou 

- ~JlbI3)lbI acnaH l\¥PhIJlblCbI (2605 caH, 75+76 aHTap). 
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0HaH lllbIFa.UhI: 33°34'-26°34'=7"=420'. E¥Jiap.uaH KenTereH 

ecenTep lllhIFa.UhI. 

Arrrraha lllYKip.HcrraM K,yaT 6epciH. AMHH. 

Bll-MaiuaHu, lllXIl-1995. 

AH-1\AMAP r AJIAMH l\AP 

A;J:aM 6arracbIHbII{ .uymw TaHYbIH,Ua aJIFalllKbl KepHeKi 

HhICaHaHhIH: 6ipi Ai1 6orrFaHhI M;;!JiiM. CoH,UhIKTaH .ua 6orrap AH: 

}\aMap, }\ap .uereH ce3.aep oprnK 6oJihm Ta6hIJia.UbI. 

AIJ)K,ll,, gninneciHiH: 6ac ;;ipni "A" aI(biphI ii, caH,IJ,hIK M;;!H)lepi 

A=l, M:=lO, Ai1=1 l. }\aMap .uereH cm.uiH: 6ac gpni I\, caH.UhII< MaHi 

100. CoHhIMeH lllhIFaL(hI: 1+1O+100= 11 J =37x3. 

EKiHllli )KaFhIHaH 1<;ap nereH ce3UiH: Marhrnacb1 Ken, TepeH:. 

0HbI ett, arrD,bIMeH acnaHHaH )KayrnH K:ap ManrnacbIHD,a arraMbI3. 

)KanarraI(TaTI )KayraH aJITbI I(blpJJbI I<:ap ¥llIKblH)lapb1H XaJiblK TirriH

D,e J<:¥CTbIH: I(aHaTbI orr 6ei1He )1{¥-i1.llhI3 6ei1Heci 6orrom Ta6hrna.n,hI. 

Ai1Hana KerrreHD,e I(ap MeH arrThI anaw Mari,rnacb1 )KaI<:bIH KeJie.n:i. 

}\a3al\rna eKi l\OJI.llhm 6ineri .n:e K:ap 6011aD,bI (I<:011.llbIH: 1<:apb1). EKiH

rni )KaFhIHaH I<:OJI.llbI gn-arr MaromacbIH.lla ;:m a,1a)lbl. An-am - nereu 

K,OJihIH,JXbI (J<:¥lll3FhIH:.llbI) awhm, I<:¥WaI(TaCY - nocrncy, TYhICThII\ 

K.aThICTa 6orry. CoraH 6ai1naHbICTbI I<:OJI - 1<:ap-1<:apMay-¥crny-T¥TY 

MarhrnachIHL(a. A;J:aM acnaHra eKi 1<:0111>rn )Kattbm 6arn icTey.n,eH 

)KeTi xaT KeK neH OH eKi MyweJI l\aJihmTacI(aHhIH KepniK. EiJ.uitt: 

XaJIKbIMbl3L(bll{ aJITibIC )KblJIL(bll\ MyllleJI ece6i COFaH Heri3.L(eJireHi 

6eJ1ri11i. 

Erep.ue Myrnerr I(aTaphrn.n:arhI l\tan.n:apD,bI arraThIH 60Jica1<:, 

oJiap.n:oIH: eKi MYHi3i a.n:aMD,bIH: eKi K:OJibI opHbJHa 6enri 60JIMa1<:. Ai1 

oparbIH anaTbIH 6oJicaI< eKi I(OJl Att.llbII{ 6aTbICThIK )K::lHe lllhTFbICThII<: 

oparbrna Keneni. Apa6wa eKi )KgHe aJITbI )lerett caHD,ap.n,hm 

rn1-1:6arrapb1 coHbl ca1<:rnn KarrraH: =2 6arh1c, )Kana Ai1 oparhI, =6 
lllhIFhIC, ecKi ai1 oparhJ... 

CoHaH 6apom TOFhIC ece6i 6acTarraD,hI. 

Ochr T¥PFhI.llaH arrbm 1<:aparau)la: J\ap, K:apaI<UJhI, 1<:apayw1, 

I(apHattbIH, I\om1<:ap, Apxap, l(apra .n:ereH co3D,ep.aitt: Teri 6ip TaMb1p-
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,n:aH .n:err 6iny KepeK. On AcnaH 6emici, ecerr 6acb1, A6aK,, Mv.rnacp 
MaFblHUCbIHa KeJie)ll. 

Oehl ai1ThrnFaH TyciHiKTepre K,OCbIMma, coHbI tt.oirnttTaThIH 
)Katt,a MaFJiy:MaTTap - cypeTTe 6epinreH. I\aMap MeH AH:,n:hil-l caHLJ:hTI( 

. ( 351 
MgH)J,ep1: 34() ± 11 = ~ 

[329 

Oi1:narr 1<,apanbIJ\: 351=13x27 . n)['JI An-Caparnn caHhI eKeHi 
attTbIJT)lhI. AJ1 011 Att)lbIH, TaFhI (MYWen.a:iK) yH:i eKeHi .LI:e aHThIJ1.IlhI. 
OchIHhIH, e3iH.n:e TaMama ugpce )K8Thip eMec rre? 

EKiHllli 329 -- an-paxMaH caHbI OHbI 6hrnai1 :>Ka3attbIK.: 

{
340- K,cu11ap 

329±11= - (53-cype An-
318 = 53 x 6(53-Ax.Mao JIC¥-T/Obl3) 

H~hIM). 

Tgtt,ipinitt: )KapbIJIK~arnH 6enrici. OcbI KeihHri caHrn Kap caHhIH 

KOCaMbI3: 318±301 = . {
619 - !1.ft.1a11-111apa:3bl 

i 7 - Ezi3( JKay3a) 

Eip ayhn 6atthJT - eneH KenTipeMi3: 

Ta11ipiM za'laJHdbl E2i3de11 J1Capam~m-t 

YwmeH 6acman mapam~aH. 
Fadaowmmbt Ka:wh malf am~aH. 

Con 6oH:hrnma eKi K,ap (K,oc Kap - r<:apHaHbIH) 6ona.ubr 30 l x2= 
=602. b¥JI 19-cypeHiR '.IKanITbI 6ac caHaT ece6i: 19+290+ 195+98= 
=602. b¥JI caH.uap.nhrn gp r<:aH:chIChIH,na Chip 6ap. 19 - 6ac 6arn, 290 
- MhIC (OH ece)-TaH. ~.!l.hl3h1 - lllonrraH, 13x15=195h50+ 100+45 

("I\" - cypeci). 98=(7../2 r. On I<= I 00=47+53 naH:rnM6ap,UbH{ eKi 
eciMi. OcbrnapMeH 6ai1naHhICThI Ken caH.uap III.bIF3.IlhI: 

47x7=329; 329+53=382=100+47x6, 618+382=1000, 
351+301=47x16=94x8=752, 100+40=140,301+140=441. 
M\~H.Ua - 140- FblJlbIM caHhI. 441 - an-r<:apHattbIH (Koc Kap) 

cattbJ. 0Hhm e3i T¥paH rncbIMeH cattn.ac (38-cypeT). 
Eip TaMawa caH: 2605+65+2730=5400=108x50 
f\oc K:aMap (AJl·-1\aMap) xaK, cattbI: 54x2= ! 08, 50-K:aJiaHLI, 

AJtTbIHillbI acnaH MeTanh1. 0HLI K.¥PaCTb1prnH caHn.ap: 2605 (56-
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cypeHiH, 75-76 aHrrap caHbl - flUiaMH I\¥PbIJibIC caHbI), 65-Aca,[( 
(ApbICTaH 6an) caHbI, 2730- apa6rna rnpT- ap6aF caHbI 91x3=273; 
HeMece 91x30. 91- An-lllaMCH - KyH, 30 OTbI3 6an. OcbmapMeH 
6aH:naHbICTbI 3 7-cyperreri CbI3bH\Tapra Ke.:-reH:iK. An,[(hIMeH M¥JUJ.a 
6enrini gym1e yrnKini; Afi)K. C1I3hJKTapL1: I 000+ 786+450=2236 
6¥PhIIlITapb1: 104°44'+49°28'+25°48'=180°. Oehl yuJKiJJ,[(iH, imiH
ne 6ip Tat\-mrna ChI3hII\ 6ap: I>Jl:=487. 0HhIH, 6ip 6acbI aH:ThIJIFaH 
yrnKiJI,[(iH, ,[(OFaJJ 6¥}JhIIIIhIH,[(a 60JICa, eKiHini 6achI MbIH}.J,bI eKire 
6enreH: 360+640=1000. 360 - meH,6ep caHbI, 640-TeMip caHhI. 
OcbI CbI3bII\neH Ken Mgcene 6aM:naHbICTbJ. An,[(bIMCH ynIKin irniHe 
Cbl3bIJiraH rnett:6ep epiciH ecKe anattbrK: =153. 0HbI Myrnen ecenec 
6onaJJ:bI npoToH caHbI: l 53x 12= 1836. 

0HaH WbIFaJJ:hI: 487+ l 53=640 TeMip caHbI. Oih1arr KapaH:bJ3 
TepeH: Chip )l(aThip. EKittwi )l(aFhIHaH 487+ 360=847=77x11 = 
=55,847-55000=847 (A=55,847 -TeMip aTOM canMaFbI). OH:nap ry
.D:bipa,IJ,hI. 

EH)li OCbl caHFa ~'I)JJ>l3 (AxMa.u) caHhIH KOCaMbI3, 6ona,LlbJ: 
487+53=540. 5IFHH nerneHe caHbI (An-KaMap caHbI): 108x5=540. 

TaFbI 6ip catt: 487x3= 1020+44l=1461, 1020=340x3 (AFy3 
cattbI), 441 - An-KapttaHhIH. 0ChI attThIJIFaH.Uapra 6ai1naHhI
CThl ai1ThIJIFaH yrnKinre I\OChIMrna cyperrep )l(aJJFaCThIP.D:hII\. On 
)l(aJJFaCThIPY g.IJ:ici: attThlJlFaH 487 Cbl3hII\ apI\bIJlbl gyntte yrnKin.n:iH, 
6achIH TeMeH TeH,Kep.uiK (A-+A'). CottaH KeihH A')K ):l{::"JHC 6acKa 
CbI3bII\TaphIH ):l{ypri3LI,iK. Onap,Ubif-\ Ch!pTKbI enilleMJJ,epi: 360, 
460, 540, 640. E¥pb!II1TapbI: 29°8', 60°, 90"52', 85°36', 90° TaFbl 
6ac}\anapbI. M¥H.IJ:aFbI 6aca KeH,iJJ ay;:i:apaTbIH 6ip Hgpce Mbrnay 
yrnKin: 60°+ 67°+53°=180°. OttaH MbITiaJJ,aif epHeK illhIFa,UhI: 
I 09°28'+67°=90°52'+85°36'=176°28'. OttaH lllbIFa,LlbI: 67°x60°= 
=4020'. Oehl caH.D:hI aifThIJIFaI-1 yrn KaMap (Ary3) caHhIHa I\OCaMhI3: 

!5040 
4020±1020 =I . 

l3000 

Jl:ocThII\ caHJJ,apbI: l 0(284+220)=5040 
50 x 60 = 3000 

Oi1JJ,a 6oncbrn: 50+ 17=67, 33=3.xl l. Con caHra xanmpanap ca
HhIH )l(gHe J\¥PhIJJbIC haH.[(aC (Apa) caHbIH I\OCaMbI3: 4304+4020+-
119x4=8324+476=8800=(62+26) l OO. 8Te ipi KypAeni M::"Jcene. 67-
cype.ue FaJJaMHbIH, l\03FaJ1b!Cbl aHTLIJJFaH TaMYP ( :i..a J_)--=646). 0HaH 
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lllhIFapyrn 6ona.D.bI: ( 62+ 26}5+646646+440= l 086=[26]. ApFhIChIH 
oifoaii 6epeci3.D.ep ... 

TarhI 6ipHewe I\OChIMwa ecerrTep: 
6(53+54+55)=162x6=1320=840+480=80x6+840. 

37-cypeT. A~ -K;aMap - ranaM1r1 K;ap 
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Keihttri caH AnThI Anarn + AnawaxaH eptteriHiH: 6ip Typi. 0HhI 
6hmaif rycitteMi3. Eri3.UiH amhI aHHaJ1Mach1 80x6=480. AH: aH:HanMa
ChI aJIThI Anaw. Oprn.na Taf\ -- e)I{enri 6errri - rn6yT .. (840 l.l:i4Jw). 

TarhI 6iptterne ecTe 60JiaThIH 3arrap: 

92+88=180; 11±4={~7 ; 15±11 ={~6 . 
109°28'+ 119x8=6568+952=7520=47x160=94x80. 

{
714=119x6 

441±273= ; 618+168=786. Arr-I\aMap: 54+ 371+ 
168 = 24x7 

+55=480. 0HaH IllbIFa,UbI: 55(54+55)=55xl 09=5995=AE)l{,Z1,= 
=29x200+ 195. 

{
180 = 90 x 2 {130 = 80 + 50 

109 ± 71 = ; 92 ± 38 = . 
38=19x2 ,54=18x3 

EKi rraifrnM6ap.nhIH: eciMi: 
bl.rrpbJC=l.:i..J:lU" =27 5 
llcManrn=L......lc-:lJ=2 l 2 

[487 
275±212=1 

63 

E¥JI rraiirnM6aprrap IIIhIHIIlhrn eciM.nirrep. OM:rran I<:apaH;hI3 (19-
cype ). OchIHJJ.a l\03ranrnH M~cerrenep :iKaJIFaChI 38-cyperre. 

0HhIH: aTb1: "I\acp R<¥M6arn1". 
Eana Ke3iMi3.ne ayhrn.na y11KeH.nepL1,eH ecTinreH 6ip R<¥M6aI<: 

Eacbl 6ap, aR8bl .'>ICON;. 6ip Kepyem. 
Ta6apcbtlj fU1b1pacca11 Ken 1wepyepm. 
Ycmi11de T<;-OC M¥2UJ7J7GT<;- T<;-apamac 6ap. 
JKizimKe ma6a GJ7Ma2a1-t 6ip mepyem. 

illernyi "I\acp" ;;iprri. On I<aHhII\ cirnl\ThI 6ach1 R<¥Mh1p, a5IFbl 
I<:apMaK:IIIa, ycTiH.ne eKi HOI\aTbl 6ap. 0Hbm MafbIHaCbI "l\acp" (KJ 
I\aMap - AH. 6acbI. Ali.nt.m 6ach1 ranaM 6acb1, ecen 6ach1, FhIJihIM 
6ach1. ,ZJ,eMeK OHbI 6inreH a,naM rnrraMHhIB, Fa)I{atthm achrn Tac 
- MepyepT imKy - Map)I{aHbIH 6ine,ll,i. A6aii,nhIH: "6irrreHre Map
)I{aH" ,nereHi Mal."LIHacLrn,na. 0HhI - FhIJILIM)lLI 6irrMereH a,naM wep
Memte, apMaH.ua 6ona,nh1 nereH ce3. Ochrnap.nhT oi.Jrran KaparaH)la 
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6a6anapbIMbI3,IJ:bIH TepeH, OllJibI, TaMarna 6iniM)],i - FbIJibIMJJ:bl 

6oJIFaHhJHa I<attpaH l\UJiaCbII-1,. 

b¥JI Tatt6aHLIH: apFbI ){{aFhIH,n:a TaFhI ;:xa TepeH, acrnphI ){{aThrp. 

AttJJ:hIH: Mymen;(iK TaFhI - ophIHLI - yi1i I\mrn, apa6rna - An-Ca

paTaH - lllaaH eKeHi attTbIIIJJ:hI. Oehl Mymen :>K¥J1JihI3JJ:hIH, acTpoHo

MHa FhIJJbIMbJH)],afbl TapHXI1 Taa6aChl attTbIJIFaH "I\" dpniHiI-~ apa6-

IIIa eKi aH:I<aC}\aH rypiHeH T¥PaJihI. OpxoH (KeK TypiK) TaH,6achm)la 

)la COJI eKi 6aCTbI 6aFhITTbl I\OC ;;ipirr TaH6aCbI, I\hmIIIaI\ (]\) TaH,6a 

6ap. TeriH.n:e l\hITIIIIal\ - l\¥JllllaK - I\ap 6ip MaFbrna11,a 11,err 6ineMi1. 

8ri3XaH aHbl3bIH)],a }\hmUia}\ OHbIH arnIII l\YbICbIHaH Ta6bIJIFaH 

aHa)],aH TyraH )1,0ChI. Ocb1 TyciHiK epTe,n:eri lliyMep eniHiH flrnra

Mern arrhI aHhI3bIHa YHJJ:ec Kene,ni. Om::ca ochmaH 6000 :tKI,rn UiaMa

ChI 6¥pbIH :>Ka3bJJ1FaH TaH,6anap 6ap. 

TeriH,n:e I\hlrrIIIaI\ - Ka33I\ ;:i:ereH ce3,n:ep;:i:iH rnpKiHi 6ip 60.'IyhI 

Fa){{an eMec. MbICaTihI 6aCI\bI 6yhnr,n:aFhI I\hIIT - "I\" ;;iprriHiH. aThI 6oIIhII1 

(K,acp-K:aIT-I\hI6), 01\bIJJFaH)la ;;ipirr peTiH)IC "r\" 6oJibIIT OI(bIJJCa, OirnH 

KeiiiHri Wal). - ca1<, I\a3aI\ThIH, aTaChIHhIH, aThI. CoH)Ja 1<,acal) - K,aJGK; 

60Jihm UihIFa)lbl. b¥Jl M;;iceneHi MaMaHJ1aphIMhl3 3eprrey KepeK. 

K,anaii 6onrnH KYHJie l\OC dpirr, I\OCI\ap (I\OIIII<ap), (Apxop), 

3YJil\apHailhrn, .KOC opal\, I\hIUJ-I\aUI rreH, I\oc Myrasrnal\ l\aparnc -

6gpi Kenirr TOFbIC M;;JCeJ1eciHe COFa)lbI. 

K¥PaH;::ca on M;;icenere 3op M;;JH 6epreHi M;;iniM. PaMa3aH ailhI, 

xa){{hIJihII\ ){{eHiH)le, al\ )Kin, l\apa )I<irr aHhipy )K8HiH,n:c, )Ka:I-i;a TYFaH 

ail )l(eHiH;::ce epeKUie ailThIJIFaH (2-cype, 187-189 a51rrap), TaFhI 

6acK,a a51rrap. 0HbI Xanmpa AnTatt TyciH,ri;ipMeciHeH rn6achI3 (ai1 

rypanb1), )KaH,a Aii 6acb1 a,n:aM;::caprn yal\hIT ece6i yUiiH, xmKhIJihII\ 

yUiiH KepeK 11,erett (189-aaT). 

CoH;::caFhI An-Ahni l':i'A>Ji. cmiHiH caH,n:hII\ M;;iHi 6ona)ILI: 31+36-

=67. 0HhI 6brnaii )Ka3aMhl3: 20+47=67. 

OchIMeH 6aH:naHbICThI 3 7-cyperri I\apaI-~hI3. OrnH rrai1FaM6apllhII-J: 

TaFhI 6ip eciMi l\OCbIJIFaH 67+53=120=60x2 HeMece 53+67+60=18-

00. OchrrnH 6aifoaHhICTbl ecenTepJii ecKe a.riattbIK. Mb1ca.'Ib1: 4020+-

340x3=5040=(284+ 220) 10. b¥Jlap ra:>Karr ecernep ... 

OcbIMeH 6aiina11bICThI )Kal{a Att 6acb1 l:(ereH co1)Ii1-1. )KeKerne 

Typitt anai1hIJ\. On 6ona;::ch1 hHnen-66.J>)i.J 5!FHH AnThl Ai1=6x 11 = 

=66. 
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38-cypeT. "K;acp" >K¥M6arb1 
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]\ocan 6onca )KypeK=I\ana6 (il'-:-l )- tteMece )KeTi-~~ (ca6ttF), 

caHhI 6onhm rn6hrna.abi: 66x2= 132= 12x 11. )l{ornpbI,[{aFhI yuIKin.ri:i 

MbIHa Typ.ae :IKa3aMhl3: 60°+66°+54°=180° (54-An-l\aMap-Atf). 

,[(yHtte aJIThI KyH.LlC )l<apaJI,[{bI .aereH MaFbIHa. AIITbI Anarn .Lie

reH MaFbIHa, aJITbI I\hipIIbI K:ap I\brnayhI - l\b1payb1, 6ac ymKin, eri3-

ceri3-fopi Kenin OCbI apa.aa 6ac I\OCI\aH.aatf. 

Ocbr caH.LibI 6ac 6aTa caHhrna I\OCaMhB: 

{
852=71x12 == J 42 x 6 = 284 x 3 

786±66= 
720 = 36 x 20 = 360 x 2 

8pKem dpinTep (6ac MyKaTTaxar) A+ JI+M=l +30+40=Ui" (2·· 
cype.ae ). EKiHrnici I\OC rneH6cp - eKi .ay1-me rn.naMbIHbIH: KiJITi OChlii

.aa .aerettre ttrnapaT. 

ApbICTaH 6an, OHbIH. K:aChIH.Lla I\bIIlll\alli 6an, I\apra 6arr, Jlambrn 

6arr ,u:en Kene.ai. Osiap TeriH.ae ~.J1hI3,nap. Kap-K:aprn - acrraH.LlhII\ 

6eH:Henep. .6i1.ai ll xas1bII\ aH,bI3bIH.Lla «AT 6atina,U:bIM A6aK:K:a» 

aH,bI3hIH,na ~µ:r,n.aap I\apranap 6onhm aTaJia.Llhl. Onap Kap 

TypiH.Lle )l{epre TYCKeH.Lle K:aHaTbIMeH JKoprn1rni1.LI.bI. Co.JI K:ap.LlhIH: 

epirr, cy 6onhm aryhI - TeriH.ae aJIThI rnpMaI\ - aJIThJ ai1bip K:ap MeH 

apa6rna aJITaHblp - I\¥C MaFbIHaCbIH.Lla TCKTeCTiK 6ap )J,CII 6ineMi3. 

]\apawa K:apbI - KVC KaHaTb1 .LlCH.Lli 6i3.LliH. XaJihJK .. 5IrnM Kalirn:aH 

K¥C MaFbIHaCbIHll,a. J<:¥CTbIH, eKi ]\aHaTbI, eKi a5IFbJ, 6ip 6aCbl, 6ip 

I\¥HPhIFhI - K:ap.Llbll{ aJIThJ TCpMeK I\blJlaybIHa 6aJiaHFaH 6onap ... 

KLICI\aChIHaH attTI\aI·I.aa 38-cypeITiH. aJITbI aK KyMici (47-KyMic) 

aJITbI rnpMaK: aK:ma K:ap l\hIJiayhIH 6eib1ei1.ri:i. On Ai1 Mern111I. CoHµ,a 

6ona.ah1 AnTali- AnThJ A1iam. Oprn.aa AnarnaxaH - «l\aqm - «Ka Map». 

On e3i )l(eTi xaT KeKTeri AH: MeH OH eKi MyweJ1 ~1JJ.bI3ll.hIH K:a611cy11 

(47-AH., 53-cype An-H:~DKbIM ()K¥Jl.Llh13) HeMece MyxaMMa.a+AxMa.LI 

- TdaipiHiH: aK:b1pr11 -- l\OphITbIH.LibI Mep cJirnici. 

50-«Kaqm cypcHiH. car-r,n:apbT 6epi1l.ai 50+ l 00+45= 195= 13x 15= 

=100+19x5. Ocbr caH Ca)J,bIK ce1iHiH. caH)J,bIK MrlHi ...ob~ = 90+1+ 

+4+ I 00= 195. 

37-cyperre cKi nai1raM6ap.abH-l. eciM.aepi 6epin.ai: bI,npbIC neH 

HcManrn. Onap.abIH eciMJJ.cpi K,¥paH.ua cadbt~ - Wbillutbt.7 .aereH 

ce36eH cnnaTTaJIFaH. CoH2J,aFhr HcMaFHJ1.JbIH CHrraTbI ca)J,hJK caHbI 

195 aHThIJIFaH «l\aqm cypeciHiH caHaTTbII\ )J{HbTH caHbrna ,LldJI Ke

ne.ui. On IIIbIHWbJJJ cimaTTap 19-cypeciH.Lie 6cpinreH. On cypeHiH 
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M¥I<arraraTbI Klmrc~ua. 0HbII{ caH)J,bII< M~mi 195. Oihrnrr 
K:apaH;bB! 

0HaH WbIF3)l,hI: !\ + 19x5= 100+95= 195. 0Cbl eKi cypeHiH, ca
HaTbIHaH haa)l.aC-I<Irnc-l\¥PhIIIhIC-eIIweM,D;ec-reoMeTp1u1.-6aJI apa 
- I\ar6a caHbI mbIFaLJ,bI: (62+26)+3188+31=119=19+100. EKimui 

{
JO 11 A~ "O 6 ~. )f(aFhIHaH: 19±11 = 8 . -- 11 - .) - 0Tbl3 arr, OHhII{ ym. 

Tepett: MarbIHaJihI AI:>JK.IJ: ece6i 6oi1bIHIIIa "1\'' dprriHiH; aJiaThlH 
OpbIHhl OCbIFaH L(;}Jl KeJie)J,1, HFH11 OJl aJITb!Hlllbl C03, OH TOFbl3bIHllibI 
gpirr. KPlilT .3Y::,w caH)J,bII\ MdHi 6ac ABJK.IJ: :>KaK,wa illliH.D:e Kimi 
(a6)f(.z::i:): K:=lOO (9), P=200 (8), 111=300 (0), T=400 (4). JKHhIHhI: 

100+ 200+ 300+400=1 000 . 
. . 9+ 8 + 0 + 4 = 21 
0CbIHbI 6ipimui ce36eH CaJiblCTbipaMbI3: 

1+2+3+4=10 
100+200+300+400=1000=100(1+2+3+4) 

Bae dpirr a - An (K,aMapH) dpirr, OH TOFhI3hIHlllhI I\ dpin OJI JJ,a 
Ai1 dpin (I\aMapH ), OHbIHUihI dpirr H= 10, OJI JJ,a K,aMapH, eKimni dpin 
6=2, OJI LJ,a I<aMap11, OH )l{CTiHwi ::lpirr ¢=80, 011 .z::i:a }\aMap11. CoH
JJ,a «Ali }\a6» HeMece «An I\aqm )J,ereH ce3 6dpi AttJihIK, (I\aMapH) 
dpinTep)J,eH T¥Pa.JJ,bI.(1LS L) (l~) !\ap-1\apaK,UihI-I\aparna - ca3iHiH: 
Ai1 M3FblH3CbI. 

Ei3.JJ,iH, XaJII\hIMhI3.llbIH; 6ip Ke3.JJ,eri KereprettypaHbI, )f(ypHaJihlHbIH: 
arhI ochmatt. 6011yh1 TeriH eMec, Tepett: 6iJiiMHeH ryraH. OttbII{ mi 
«I\acp» ~M6arhIHhII{ Uiemyi, xaI<TbI.I\ )f(OJl Mafhrn:achm.JJ,a. 

38-cypeneH rai1aH: TaMawa ch1pnap ra6yra 6ona,r:r:hL MbICaJibI 
attThIJIFaH «Kaci»> cype caH1>rna 6ac MyK,aTraraT caHhIH K,occaK, 60-
Jia.JJ,bI 3)'Mpyµ, Tac caHbl (bl)J,pbIC T3Cbl): 

195+71 =266Be
3
AlJSi

4
0

18
]=4x3+13x2+ 14x6+8xl 8=12+26+ 

+84+ 144=266. 

Oehl cai-rra eKimni acbIJI Tac caHbIH I<OCaMbJ3, HFHH AxMa)J, 
HacayHJJ,bIH 6eT TaCbI 5IIJJMam .. 11-1. caHbIH KOCaMbI3. On caH Mbmay: 
Ca2[Mg, Fe"]JSi-10

11
] 2lHC]

2
• 
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20x2+ P +_2~ x5+ 14x8+8x22+9x2=40+95+ 112+ 176+ 18=441. 
2 

MhIChip MeH T¥pan rncrnphIHhIH, :>KHhIH caHbl 6ona.n,hi: 441 + 

+266=707. OraH J\ar6aHblf( Kaparnc caHhIH I\~ocaMbI3 (~_).....,_,~ = 
=242+71 =313). 

Eona.n,bI: 313+266+441=1020=340x3 

YrnTac= yrn K,aMap= yw A.H. 

OcbJ caH.n,bI 6ac ymKin caHhrna J\OCaMbI3: 

f 2304 = 36 x 64 
1284±1020 = l . Aihnaif-aK: 6e1Irini caH.n,ap illbIK,TbI. 

264==24x11 

Eacl\bI caH.n,hI Apai1 (TeMipTeK) HOTaCbIHa ecerreceK, 6orraJJ.hI: 

3x2304=3456=108x32=432x8 ,rpyipniK raJiaMH caH.n.ap, xal(ThIH. 

caHhI. 

YrnTac catthrna T¥paH Tac caHhIH TaFhI I<OCCaI<, 6ona.n,h1: 

441x2+266+ 313=1461 =487x3. 

3 7-cyperreri 6en;'.l.ey caHra opanµ:hII\. M¥Hll,a ecKe cana KeTe

TiH 6ip Hgpce ai1Thrnrau T¥paH Tac caHbI apa6ma l\OC Myi1i3 an

I\apHaiihrn (lli ...ri:!u =441) caHhIHa 11,gn Kene.n,i. 0HbI eKi ece any.n,arhI 

Marhma coraH cora,IJ,bI. EKiHini iKaFbJHaH Ywrnc - ym I\atvrap caHbI 

T¥paH xanl(bIHbIH. aTaCbI 8ri3xaH caubrna ,IJ,~m Kene.n:i. 0HhIH. apa6-

rna )l{a3hrny Typ1: 

= 1_,c .J.J1020=Ayry3=l +6+ 1000+6+ 7=7+ 1000+ 13=1020=340x3. 

OchIMeH 6ai1naHhICThI Myi1i3.n,i Ta)!( KHreH Fa,LJ,anaTTbI xaH 

8ri1xaH, 3:µrn:apHalfb!H MaFbIHaCbIHa Typa KCJJe,ri:i. b¥Jl TyciHiKTi 63 

a.JI.D.bIHa 3epTTey KepeK. K,anai1 6onraH KYHLle 3\[.>'1K,ap1rn:HbIH.D.bI rpeK 

nannachI AneKcaH.n,p MaKe,LJ.OHCKHi1MeH rnarncTbipl'vmy KepeK. 

3¥J1I<3pHattblH caHbIHa 1)'Mpyn: caHblH I\OC]\aH.!l,afbl IllbIFaTbIH 

caH.n,a 3op Chip )l(Zffbip =441 +266=707. l>¥J1 can apa6wa anThIH .n.c-
. . 

reH C63,I0l{ caH.IJ:bll\ MgHJ: 

= 707=700+5+ 2=3aha6. 

AJIThIH K yH MeTaJ1b1. .ll,eMeK, aiiTblJ1FaH achm TacTap.n,a acnam1 

MaFhIHa 6ap. 3yMpy.u Tati: lUonnaH TaChI. An T¥paH rachIHhll{ eKiH

wi aThI c;:iy11eni Tac. OcbIFaH anThIHhlH JJleKTpOH.QbIK caHaT caHbIH 

K,occaK, 60J1a)lbI Ka11mwm xaM,IIbl caHhI: 
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{
520 = 26x 20 

441+ 79 = 
362=18lx 2 · 

0HaH llihIFa,llbI: 520+266=786= 

=707+79. I>ae 6arn eaHbI. )J{eTi xaT KeKTiH opTaIIhII\ WbiparbI KyH 
)KapaTI\aH HeeiHe xa:M,llhI - eaHa eTe,lli ,llereH ttwapaT. 0HaH 6¥pbIH 
6i3 )KeTi xaTTbI eKi peT eeenen OChI TyciHiKKe KeJireH e,lliK. EH,lli 
KyHHi1-i, 83iH eKi MaFbIHa,lla aJibITI TaFbI coran KeJJ,lliK. 

38-eyperre TaFbI 6ipHewe epHeKTep 6ap. AerraHHhIH I\¥PbIJihie 
KepKi ,[(ereH a5ITTbIH ce3JJ,epiHeH WbIFaJJ,bJ: 132+ 113+68=313. (50-
eype, 6 35IT) I\ar6aHbII-l I\apa TaCbl. 0HaH lllblFa,[(bJ )IUiblpMa eaHbF-
313x2=626=[20]. 

Mr,rn,n:hII\ eaH,[(bI Mhrna Typ,n:e :>Ka3aMhI3: 
487+ 113+400=600+400= 1000=618+ 3 82. KeiiiHri: 47x6+100= 

=47x7+53=382. 0HaH llibIFa,[(bI: 329 ± 53 = ' 382+50= 
{

382 

276=92x3 

=432=470+38=432=108x4. illr,mwhrn rrai1raM6ap - ~..i ~~l (19-
cype, 56-a5IT) µ:ereH bl,llpbICThI. Oehl a5ITThIH caH,llhII\ M;:mi 6oJia,llbI: 
205+63=268. Oehl caHra I\ar6a eaHbIH Koeea weH6ep caHbI IIIbIFa,n:r,1 
268+92=300. 

nip TaMaWa epHeK Mhrnay: 

{
5400 

2730 ± (2605 + 65) = 2730 ± 2670 = 
60 

. M¥H.n:a 273 - Ap6ar, 

2605 - ~µ:r,13 J\¥pbrnh1cr,1 :>KeHiHneri a51nap eaHbI (56-cype, 75-
+76 a5IT), 65=13x5 - Aea,ll=Apr,1crnH 6arr. Oer,1 ranaMtt eaH,llap,llaH 
An-J\aMap (AH.) canr,1 (54), 6ee6¥phnII ~,llhI3 TeK caHhI: 108x50=-
5400 caHhI :>KdHe IIIe86epniK enweyiw (AJIThI Anac - Mywen) eaHhI 
aJIIThIC llibIFYhI TaMawa 11wapaT. 0ChIFaH 6ai1:naHhieTbl TafhJ 6ip Ta
Mawa epHeK 50- Kacp cypeciHi1~ 6aCI\hI a51ThIHaH WhIFa,llbI. "I(arp 
:JIC<JHe 6uiK iJape:J1ce!li l(ypaHza cepm" .LJ,ereH. ( 1) J-;>-_.9lli _AJ ~~ 

53x2+ 382+88=242=576=(88)+(382)+(6)+( l 00), 
HeMeee 382+47x4+6=576. 
FanaMtt caH.uap I\3ThrnacbmaH TgyniK caH wapwr,1er,1 IllhIFY Ta

Mawa. 0HaH WhIFa,llbI: 2916+576+ 108=3600=542+242+54x2=3600. 
OH:narr K:apaeaHhI3 rnMawa TepeH cr,1p,llbI ee3eci3! 
TdyniK rrett weH6ep caHr,r apacbIHbIH K;aThIHaCbI 6ei1tte rncnbll\ 
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I<aTbIHacbI .n:eyre 6ona.n:h1: 360 ·3 ,- v ---- -- = 33 x 3 + l ' COfaI-I oairnaHbICTbJ 
108 

?~ := cos63"37' = Sin26"23' 62+37=100,· 63°37'-
54 ' 

-63°26'=11 '. 

TarbI 6ip TaMarna epHeK xam1cpanap caHhrna 6ai1JiaHhICThI: 

4304+576=4880=610x8=61x80. 

0HaH lllhlfaJJ,bI: 2600+610=1070x2=2140. 

0HaH lllbIFa,n:hI: 
5

·1284 = ~ l~ ]= 2140 = K,aMhIJI )l{ayhap. OM-.ua 
3 3 

'i 
6onchrn: -' - AJITbIHlllbI xaT KeK HOTacbI: 610 - aJ1nhIC )KbIJILJ;hIK 3 . 

. 6' 60(1+60) v 

MyllleJI.IJ:lI-I oprn ece 1: = 30x 61=1830 = 610 x 3 . fa:>KaHbrn 
2 

M¥f)!{113a .n:en 6ineMi3. 37-cypeTreri 6ip caHra coraMbI3: 487+400+ 

+J 53=1040=52x20. XaM)],bI caHbIMeH a51I\TaJibIK,. K,opbITbIHJJ.hI)JJi 

oi1:;1acy peTiH.:ce 6ip CG3. Apa6ma Kepyem .n:ereH.n:i cap11p (....,_>.u) .uei1:

.n:i. 0HbIJ-l caH,IJ,hIK MJHi KyMicKe - AH. MeTaJihIHa caH;i:ac - 60+200+ 

+10+200=470=94x5. 

EKimui :IKarhrnaH KepyeT ~_M6aK, 6ottbIHllla - K,acp-K,aMap-Afi 

eKeHiH Kep.n:i1<. OcbI apaJJ,a ~16aI\ThIH, e3i TepeI-I TaMb1p11br tJ,ereH oV. 

Kene,IJ,i. Ochr caH)J:bI aJITbIH cattra KOCaMbI3: 707+4701177= 107x 11. 

Apa6rna )Ki6e1<Ti Khl3 - ~ j )lei1.n:i. Ottbll-l caH)],hII\ M;rni 107, 

eKiHrni OHhIJ-l eceniri AH: ( 11) caHhI. Ott,IJ,a 011 6011aµbr l\hI3ai1:

Ai1I\hI3 bl;J.phIC )K¥Jl,Il,bl3hl. On bl.rr.phICThII-I Hhrcnhr caHbI - yuIKin 

- Macnac-1070, aHTblJ1FaH cam1 blH, K::lMin Typi - COHblMCH i<:arnp OJJ 

6ac ymKinre )l{ayhaprn 6ai:JnaHhICThI eKeHiH KepJiiK: 2600+6 l O= 

=1070x2=2140= 
5 

[.0.]7. 
3 

Ll,eMeK bl.n:phIC yw KiMHiH. miH 6ac ymKin .n:en cattayra 6011a.uh1. 

0Hbr Mhma Typae )Ka:~a!v1hn: 5x 1284= I 070x6=6420=642x 10. Oehl 

CUH.IJ:bl I\03FaJlbTC caHbIIJa i\OCaMbB: 

f1288=l61x8 
646±642:=l4 , 

7(20 + 26) =7·43=161. 
2 
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0HbI epKem caHbIHa I\OCaMbI3: 161±151= . l\acp {
212=53x4 

10 

cypeHitt: 6aCI\bI a.lIT caHhI MeH 6ac ynJKin caHbIH ca.'1bICTbipaM&I3: 

f 1860 = 620x3 = 3 lOx 6-(A.1mbl cmaut) 
1284±576= . EKiHiui :JK:al\ l 708 = 236x3 = 618+90 

OK =516) caHhIMeH canhICThipcaI<: 

576± 516 = . {
1092=1000+92 = 618+ 382 +92 

60 

TaMarna ;}ym1e caHhI MyweJI caHhL 39-cypeTKe KeneMi3. 

K0JIEH,KE - 31.11 

FanaM.n:aFbI 6apJJhII< .n:epeKTi - Ke3re KepiHeTiH 3arrap.n:b1tt; 

K.¥IJbinbICbI, I\03FaJ1bIChI onapLl,bIH, K0J1eHKenepi apK,bIJibI 6aK,&IJiaHa

TblHbI 6enrini. CoraH C;}HKec I\¥paHJJ,a KeneH,KeHi 6aK,&rnay,'J.a 3op 

Maf'bIHa 6ap eKeHi ecKepTinreH. M&1caJihI 25-cypeJJ,e "Pa66bllfllbllf 

KeJ7e1fKeHi ~a.mu ¥3apm~a11blll Kep.Meuci'I 6e?" .n:ereH ( 45 aH). 

HaM33 yaI\hITiap&rn ;:i:a con Kener-i:r:eHi 6aI\hIJJay apI\bIJibI 6en

riney.n:i KepceTKeH. Ochmapra 6aifnaHbICThI 11cnaM FMbIM,napbI 

KSJiett;KeHi 6aK;bIJJayrn 30p M;;JH 6epreH, FhIJibIMH ;;i;::i:icTiH, Heri3i

He aHHMllbipraH. y WKiJJ emuey, 6¥pbI1U E:lJJWey fhIJihIM)l.apbIHbII{ 

rn611r11 Heri3iH KeJJeH,Ke enweyMeH 6acTaraH. MbICMhI apa6wa 

ma112e11c .J1Ca11m1a Chl3blf\, ;:i,ercH cm)l.i Ji.11 -- Ke11el-/Ke aTaraH. 0HhIH, 

MafbIHaCbl )Kepre TiK }\a,UaraH Cblpbll\TbH{ K0JICH,KCCiH 0JIWCY 

apK,bIJihI 6¥p&nu enweyre 6ona)lbI. Con 6¥pbIW e.Tiwey apKbIJihI 

6apJibIK K¥PbIJJblC FbIJibIMbIH, ecen rhIJibIMhIH Heri1.n:eyre 6onan&r. 

EacKawa ai1TKafi.n:a Ke11e1-1.Ke enwey -- Iq'.p&rn&1c enwcy 60.nMaK. 

Eapn&II\ rcurnM, OH.llafbl 3anap - 6ap11LTf'bI K¥PbI11b:iCTbI. J:\¥p&rn&1c&1 

:JK:OK, 3aT )KOI\. Onai16onca KeneH,Ke enwey f'bIJlbIMHbll{ Heri3i 6onMaK. 

J:\¥pbIJibICTbI e11wey fbIJibIMbI haHnac .lb.i..lv treoMeTpmr) 6apJJbIK 

f'bIJJhIMHhIH. aTaCbI 6onMaic On haH;:\acra ca.TibICTbrpy, emueM)lCCTiK 

M::iccneci 3op op&m ana}lbJ. Apa6wa OHbI K,Hac (~ll.>" ) arni1T&IHbI ,.'la 

a~fTblJl;lbl. 

WcH6ep,a,iH CbipTbma KOHbIJIFaH iKaHaMa CbipbIKTbIH we1-16cp 
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epiciHe I\aThIChI 1iJI-rnHrettc. OttbI 6brnatt TyciHyre 6ona.nh1: ChiphIK 

¥3hIHJJ,hIFbI Ao=h 6oJica (39-cyperreH I\apaKb13), rneK6ep epici R 

6011ca, CblpbII(fbIK KeJICKKCCiMeH {\aTbICbI 6oJia)J,bl !!___ = tga ' a -
R 

KOJICKKC 6¥pbI1IIb1. T¥PaJ<.TbI caH peTi H.ne R = 1 .nerr a.JI Cal\, 6¥pbIWTbIH 

. - lz . TT • 
e31 KeJICKKere TCK 60JIMa{\: - = tga = 3JJI. ,1--1,CMCK, CblpbII\TblK e31 

1 

KOJICKKC - 3iJI Cbl3blfbI 60JiblI1 Uibifll)J,bl. 0HbIH. TiK 6¥pbllli )Ka.JIFaCbl 

KornttreHc -- 1i.'1 ma..vtam (hl:i...lr-). Con CbipbII\ThIH. wea6ep CbipTbIH.na 

6onca, 6acl\arna attTKatt.na CbipbII\ rneK6ep.nia irniH.ne 6onca, OHhJ 

apa6rnp :J1CU6 (illlKi I\a.JITa) .nereH (~). ,UeMeK cimyc-:J1Cu6 aTa.JIFaH. 

0HblH TiK 6¥pbllll )KaJlfaChl - KOCI1HYC-)KH6-TaMaM 6oJIFaH (~Y 

.J....lr-). 

FhIJihIMHbIH. OChl caJiaChIHhIK Heri3iH Ca.JIFaH, TaMarna MHpac 

I\aJJ)J,bipraH 6i3.niH. 6a6aMbI3 gn-<Dapa6n eKeHi .ne aiiThIJiraH. EH.ni 

6¥JI apa.na con Mgcene.neH TyaThIH TaMarna epHeKTepre opa.JIMaK,nbI3. 

AJIJJ.bIMCH 39-cypeTTitt. )KacanraH Heri1iH aiiTattbII\. Ott.naFhI eH. Ta

Marna Hdpce rnea6ep epici R=lOOO 6onca Kenett.Ke 6¥pbIWbI 38°10' 

6onca, OHbIH, )KH6 Cbl3blfbl a6=6 l 8, an 3iJI (KeJICH.KC) Cbl3blBbl 786. 
AnrarnI\bICbI an-paxMaH caHbI: 618+382=1000 (gynne I\HMa 

caHbI). EKiHrnici - 1i11-6ac 6arn caHbI. EKeyiH I\OCKaH.na 6ona.nh1: 

f 1404 = 351x4 = I 08x13 
786±618 = l I 68 = 82 x 2 = 41x4 

351 -An-CaparnH-Att;::i,hIH. yi1i-Wa5IH-I\o5IH )1(¥JI)lhI3 MyllleJii. 

108=54x2, !\OH att - xal( caHbI. 82 - 1<oprachrn, )KCTi xaT KeKTi!-l 

al(blpFbICbl. ,UeMeK OCbl yrnKiJI I\OprnHHblH. (ATOM,Ubll\ )Kapb!JlblC 

gpeKeTiHeH OCbl I\OpFaCblHMCH l(OpraHaTbIHhl CCTC 6oJICbIH). 

AttTbIJIFaH TaMawa 6¥PhIIl1ThIH. )KH6 epHeri: 

Sin38"10'= ,S-I =0,618· (.6¥JI apa.na R=l 6onhrn a.JihIH)J,bI). Oehl 
2 

epHeKTeri ylll caH H¥x KeMeciHiH, enrneM.nepi: 1 - eKi, 6HiKTiri. 

2 - ¥3b1Hbl, JS - Keprimi (H¥X KCMeci eKi TCKil1C)J,CH T¥pa.nhI )J,C

fCH MaFJI¥MaT 6ottbTHlUa). 0Cbl epHCKTi cypeTiiH. OH. )KaFbIHaH 

)KaJlFaCTbip.UbIK,. 0HhIH. 6aCl\hI cypeTneH 6attnaHbIChI KepceTinrett: 
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39-cypeT. Kane11Ke - 3in 

63"26' I r L'" -tg ------- = tg 31" 43 = 0.618 . vlp TaMarna H;;>pce ;:iym1e 0¥Phill1bJHbIH. 
2 

emneMi: 38°l0'=1000+ 786+504_ Oc&1 catt;J.a Chip JKaTbip. AnrnrnKbI 

eKcyi dym1c 6ypbmITaH. KettiHrici II,OCTLLK: caH: 284+220=--=504c=4 l 2+ 
+92 . .5¥JiaH Wb!I\I\8H ywKin 6+pbrnnapb1: 99"16'+51"+29°44'=180°. 
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( 204° = 180° + 24° 
0HaH lllbIFa,L(bI: 104'44'±99"16'=) ' 19°28'-5°28'= 

l5''28' 

=14°=14x60=840 ... Or-rnH r<:aihanaMa (48)-T;:iyJiiK (24) TaFhI 6acI<a 
TOJibITI )KaTK:aH MaFJI¥MaT 6ap. OcbI 6gpi KeJiin a,L(aMJJ.ap apacbn: 
.uocTaCTbipy na:HrnM6apra anapaL(bI. Mhrca.11b1: OCbI caHrn )10{_JJllhI3 

(AxMaLI,) caHbIH eKi eceJien KOCaMbI3 )K;:iHe OFaH 6acymKin caHbIH 
I\OCaMbI3: 

2290+53x2+ 2l4x6=2290+106+ l 284=368/0=92x40 nai1FaM6ap 
ll32=12xll 

caH,n:apbI: 92±40=~ . . (132-]\ana6-)KypeK,HeMececa6J1f 
l 52 = 26x 2 

-- )KeTi). 52=26x2 xaMLI,bI caHhI ( eKi Marn11T 6acb1 6ap - TeMip,n:i1-~ eKi 
6aCbI icTiK). 0HaH ;:ipi }\apai1 TOJibIIl )l\aTK.aH TaMallla MaFJI¥Marrap: 
MbICaJihI: 1404+2900=4304. M¥HLI,a: 786+618=1404=35lx4. 

29-MhIC (">Ke3) (lUoJirraH Mern.r1b1); 351 - AJC-CaparnH, 4304 -
xamupanap caHhI. OcbI apa,Ua Tari: lllomrnHhI, nai1FaM6ap .a:att:FbIJibL 
6ac 6aTa, an-paxMaH an-paxHM, xam1cpa.i'Iap caHhI - 6;:ipi KeJiin Ta
Mama 6ac J(OCJ(aH. 

KeneHKe (3i.rr) cm-r,Uapbma KeneifiK: 
'3iJI .1:.J -930 
An 3iJI lll:.J-961 
An 3iJI J(aiit:p Ma,n:H ~ ... .:i 

{
1115 = 1005+110 

(44)+(110)=154, 961±154= 
807 - Ompap cmtbt 

67x15=1005= 

=961+44. 0HaH IIIbIFaLI,hI: 1005-110+190x9=2605, HeMece: 2605+ 
+ 1005=3720=620x6 (T¥paH). 

372 - rnr<:pa6 (l\ci1) ... 
0HaH lllhIFa,L(bI: 2605+ 1005=361O=192

· l 0, 361 Ox2=7220= 

=4304+ 2916= (3 8 15 )2. OH bl 6hrnaHlllU )Ka3bIIl J(apaIIbIK: 2605x2+ 
+ 1005x2=29 l 6+4304. M+Hna 2605 )K;)He 2916=542 ranaMH a51TnlH 
aJihIHFaH caH.uap. TaMamachI coJI onapLI,bIH 6achJH K.OCJ(aH KeneH,KeHiit 
eKi ece :papyhI MCH xaHHq)anap caHbJ. M~':H,Ua TepeH, Ma3M¥H )KaTb1p. 
0HbIH: fopiH TaJI,Uay K,OJ1;mH KeJIMdi,IJ.i. Eip rnHa 11wapaTThI ecKc 
aJ'IaiihJK,. Eec yaK,bIT HaJVIa3,L(hIH, opTaJihrFhI TOpT 6ac cpapi:,13 eKiHJli. 
0HbIH: yar<:bIT meri KeJieH;KeHiH. eKi ece papyb1. XamH})a caH-
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)lapbI 6onca con TepT xattmf>a Hc.TJaMHLII-l TepT .lliH.reriHJlCH 3aTTap. 
Ochrnap)lbIB MaFbIHaJiac Cblpbl 6ap JJ.CCT 6iJieMi3. 

OttaH IllhIFaJlhI: 4304-1005x5=2290+4=2605x2-2916. Con rnpT 
Ap6aF - IY.c;: 

273=9lx3, 273x4=1092=1000+92=6 l 8+382+92. 
39-cypeTTe 6acK:a )la MaFJI¥Marrap 6ap. Onap.llbI Ol\YlllhI e31 

Ta.JI)laif 6epep. 
KeneBKe )lereH TeriHJJ.e )[(ep 6eTiHe I\YaT )KHHay.uh1B 6ip Typi 

)!err 6iny KepeK. CottbIMeH Kamp nUJaMHbIH: ai1Irn11bIC KepiHiciH 
6aK.bIJiay)lhII{ tteri3ri rn6ttFH 6eJTrici. Ky1-1 caFaTbI cornH Heri3LJ.enreH. 

Kytt caFaTbIHbil{ eptteri Mbrnay: tgx=tgt·coscp. 
M¥HJia x - Kytt caraTblHhTH, 6¥pb!W emueyillli; t - KyttHiI{ 

caraTibIK 6¥pbIIllbI, cp - con )!(epniH. reorpacptt5IJibII\ eH,n:iri ... )Kep;:i:iJ~ 
reorpacptt5IJibII\ CH.1liri OHbII-{ 6enneyiHLie (JKBaTOpbTH.Ua) Hen: cp=0°. 
Ott)la KYH caraTbI e3repMei1TiH T¥paK:TbI R'lllley.ue: 5lrn:n: tgx=tgt. 

EacK:a opbrn)lap.1la 6101 eKeyi TeH. KeJIMeiini, ccpepanbIK e1udK 
;:icepitteH e3repeLJ.i. K yttHil{ Kenel{KeniK 6+pbIIllbI TeH. ecenec 6on
Matt)lbl. MbICaJibI: tgl5°=0,26795, tg30"=0,57735 5IFHH 2tgl5°<tg30°. 

2·0,26795=0653590; 0,53590<0,57795. 
Con ce6errTeH ;:ip6ip CHJ.J,iK 6oi1hIHJ.J,a KYH caraThI 83iHille )J(aca

JiaJ.J,hI. HcnaM FaJihIM.I.I,aphI 6¥FaH 3op MaFbIHa 6epreH. Mernirrep)le 
KYH cararrapbI 6onraH. CoHbII{ )KacaywbIJiapbI KaTapbIH)la ;:in-<l>a
pa6tt )le 6ap. 

Ett.lli ocbI eptteKTiI-{ 6ip TypitteH ;:iyntte ece6iH Illhirnpyra 6ona
TbIHhIH 6ai1:K:aJihII\. On Mbrnay. 8ptte1ne enllleyilll caraT 6¥PhIUibI 
COJI )Kep.I.I,iI{ CHLJ.iK 6¥pbllllbIHa TCH, nen aJiaHbII\. 

OttaH IllbIFaJ.J,bI: tgcp=tgt·coscp 
Sincp . -- --- = tgt · coscp, Sincp=tgt·coscp. 
coscp 

Oehl Keifittri eptteKTe tgt=45° )!en ancaK 6oJrnLJ.LI: Sincp = cos2cp. 
OttaH IllbIFaJ.J,bI: 

Sincp=l-Sin2cp; Sin2cp+ Sirnp-1=0; tteMece x2+x-l=O. 

-1±d+l·4 -1 ± \5 \ 5 - I 
x = ------ = , HeMece = o 618 . CoHhIMeH aJITbIH 

2 2 2 , 

l\HbII\ 6¥pbIWl\a KCJIJ.J,iK: Sincp=0,618= Sincp3 8°1 O'. K.anraH M;:icencHi 
/KCTiJiiKKC 6ai1JiaHbICTbl /K3Jlf3CTblpaMbl3. 
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)J{ETIHIH, F AiKAlihi 

EyriH KYH D:yi1ceH6i-· Ai1n:h1H, KyHi, J1rnaM KyH 6acrnnraH /Ka1-rn 

)l(blJ1: l - }\a1nap 1996. )KeTiniKTiH, 6ip TaMama ttmapaTbIH ocb1)la11 

6acTaJJbII\ nattrnM6apbIMhl3JJ.hH-l TYFaH ){CbTnbI 570, )l(aCbl 6ona.Ub!: 

1996-570=1426 ){(hJJUJ,hll\ Mepett )J<blllbl ;:rcyre 60,1a)lbI. 0HbJll 

TaMalllaChI eKi peT l\aTap Ke3,a.ecy.ue. A.rIJJ:bIMeH ocbI ){(hlJ1 caHhIHa 

xaJJttcpanap caHbIH l\OCCal\, nai1raM6ap )J(3ChJ mbrra;:i:LI. On ){(aCThm 

mi eKi TaMarna caHHaH 7x9=63, HCMece 70x9=630; 70x90=6300= 
5 

=900x7=360·2·7=180x35. 0HaH IlJbIFa)lbl: 4304+1996=6300. b'P 

6'3i TaMama ramuvrn caH.uap. EKimui )J(afhIHaH nai1raM6apbIMbI3IlhIE 

){(aCbIH xam1cpanap caHbIHa KOCaHbTK., 0;1 6ona,Qb1: 4304+ 1426= 

=5730=382x 15. 
M¥Hll.a 382 - :::-iym1~ catthI (618+382=1000), An-I\¥paH car-1b1. 

15-cype a.rr-Xa)f(ap me. Oehl cypell,e ( 87-a51T) Pacy.!Jb1 Amrnhrn 

){(eTi I<ai1rn.1ayrnb1 MeH ¥Jlhl K.¥PaH 6epiJ1rcHi aHTb!JlFaH. Oi1Jrn11 

l\apacaH,hI3 Failrnn ttrnapaT 6ap. OcbIMeH 6ai1JiaHhICTbl 6ip.n.eH attn 

KeTeJiiK, coJI a51TTbU-~ caHLtblK M~mi 60Jia.nb1 2916=542 
( 15-cype, ~n

a5!T). M¥H.IJ:a TafhI 6ip Fa)J(an 54 - An-f\aMap (Ai1) l1cnaM Afaiacb1. 

OH eKi Mymen fK¥.T1J:(bI3)1ap rn6b1 MeH OHbIH, iwiHneri )J(eTi xm 

K8K e)J(enri Ta6ttrn I\¥PbIJiblC. 0HbIH, MaFhIHaCbI K°,¥paHJI,a 6ipHCUIC 

)J(ep,LJ.e aMTbIJIFaH. 0.'IapD:bI JZ¥par-nraH xall,HCTapnaH )J(dHc TyciH)lip

Me T~mcipJiep)lcH rn6yra 6ona;:lbl. 

. 6 f 19 
OcbI eK1 caHHaH 6ac am caHhI Tya21.h1 12 ± 7 = -

1 
• 

l5 

Ycmepi11oe OH 11108h/3 oezeH apHay7hl GJ!IJJ fiap (74-CVJJe, 30 m11111. 

Oehl OH TOFbI3 caHbIHLl,a Ken Cblp )J(aTbip. 5ip Mblcan KenTipeMi·3: 

19x6= 114, f\¥paHHbIH, 6apJ1b1K cype car-rb1 ( 114 ). Oc1>1 ceKin.ui 011 

TOFbI3Fa eceJICC KeiiCTiH KOCTTereH il<¥M6aK Cal-if__(apn,bJ 1\¥.paH iwiHC!l 

Tayhm, MaWHHaMeH eccnTen mhIFaprnH flaKicTaH rn.'lbIMbJ Axl\rn;1_ 

)J,HJJ,aITbIH, KiTaObI 6ap: "f\¥paH 611iK M¥Fil<H3a" n.ereJ-1 ( 19(<.Q). 

Con KiciHiH, e1{6eriHCH 6i3 6ac 6arn KCCTeciH m~JJ,a,1a11JJ.bIK ( 4(1-

cypcT). 

0FaH 6i'3LliH, 1(0Cl(aHblMhl3 KtipceTinl"CH OH TOFb!'3 ::ipJTlTIH 
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40-cypeT. Typa >1<0.n 6ac 6aTa, 6ac TeK 

caH.D;bII\ M;;iH.n:epiH 6ep.n:iK (A6)KJJ: ece6i 6oi1hTHIIIa a=l, 6=1, )1(=3, 
.n:=4 T.6.). 

Oc:&r ecerr 6oHbIHIIIa OH TOFhI3 ;)pirrTir-~ rnpT ce3.n:eri caH.n:aphr 
60Jia.n::&1: 3+4+6+6=7+ 12=19. 

Oehl 6ac 6aTaHhII-l e3iH.n:e aHTbrnraH OH eKi Mylllen MeH )l(CTi xaT 
KeK aHKhIH KepiHirr T¥P .neyre 6ona)lhI. Onap.llhn-i: acTbIHa caHJlhTK 
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MJH,n:epi I\OHhIJIJJ,bI: 102+66+ 329+ 289= 168+618=786. CoHbIMeH, 

6ac 6arn 6enrici 6ona}:t,bI: 19 .... 786. 

ov1 ai1TbIJJFaH, KepceTinreH TaMama caH.n:ap.n:h1 TeK a5IT - xaru1c 

ce3iMeH rntta arnrr eTe 6epy Ken )f(Cpnep,I(e )f(eTKiJiiKTi 6oJIMaH.D,hI. 

A.n:aM OfaI-I HMaH KeJITipirr ceHe T¥pca )la, Ke36ett Kepirr, K,OJIMeH 

¥CT3FaH)l,ai1: .IJ:~lJleJI, TipeKTep X3)f(eT. 

"Annahsa, apuHe ceHeMiH, 6ipa1<, .J1qpe2iM opHbZT~cw-t'' 11.en 

H6pah11M rrai1rnM6ap aHTI\amJ,aH: (2-cype, 260 a5IT). 

40-cypelTiI-I anm «'I).pa .11com> I\OHrnH ce6e6iMi3 apa6rna ham1 

(Ai~ = 19) rypa )KO.JI MaFblHaCbIH,JJ,a. 0HbIH, caH)),hll\ M;'.;lHi OH TOFb13. 

41-cype.n:e ai1ThrnraH HMaH KenTipreH a)laM,nap yrniH "I{ypaH mypa 
:>icon :JIGJHe wuna" .n:en ( 44-a5IT). 

M¥HaH 6brnai1FhI )f(CpJie OChIFaH cyi1eHirr 6ac 6arn 19-caHhIHhJH, 

opHhIHa Typa )K0Jl M3FbIHaCbJH I\OJl):IaHYFa 6ona):~hl. 

Con yrniH 6i3 40-cyperriH, eKiHwi JKaprhICbIH)la Ka3ipri 
. . . 

FhIJibIMHaH aJlbIJffaH )l;)JIJJ,I M3FJ1¥Marrap KeJJTlP.IJ:IK. 

Ott;:i:a I\h13bIJJ K,aHHhII{ meri reMorno611H 6ei1Heci KepceTinreH. 

0HhlI{ opTachIH)J,a TeMip xan.11.u (Fe=26). TepT )K3FhIH.Ua a30T (N=7). 
0HbIH. JP I\3HCChl eKi KeMip TCKKe )K3JIFaCK,3H ( c=6). 

blcThII\ I\hI3hJJJ KaH e1eri OChIJiaH K¥PbIJIFaH)lhI cam<:hIH K3H)lhl 

:>KhIJJaH rna5IHHhU~ ca11KhIH - KeK TYCTI r<:aHhIHhIH opTanhIK MCTaJihI 

MhIC ()f(e3= ) ( cH=29=MJ An eH..a:i eciM.UiKTiH )J<aCbIJI )f{arrpaK; 

- xnopoqrnn e3erir-me opTaJihIK MeTarr&1 MarnHH: (M:=Mg=l2). OchI 

yw e3eKTil{ e3eri - RFHH opnUihIJ\ MeTaJihI 60.TJan;i,1: 12+26=38=19x 

x2. 12+26+29=67. 

E¥Jiap):IhI epKem opTaJJMK MeTaJI)].ap aen aTaHMhI3. 

ITaH:rnM6apbIMbJ3):IhIH: xaJ(HCbIHJ(a ~p H~pceHiH 6ip epKerni 

(1IIOI\Tblfh1) 6ap. (.....W\" =151 ca1-raM) Ea1<:apa cypeci, .n:ereH eKeH 

(XaHmpa AnraH- TyciH;J.ipMecitteH ). OcbI epKew caHbIH ecrce arratthII\. 

0HhI erci ecenecerc 6onan;hr: 15lx2=302 - Eal\apa (2-cype). OraH 

. _ 1158=79x2=:c(29+50) 2 

)Ken caHhIH I<:ocaMh13: I) l ± 7"" , ·J · 
144 ::= 12- = ~\1g 

AttThIJIFaH MeTan.nap caHLJ.apbI WbIFa)lhI (79-AJITbI - KyH Me

TaJihI, 50-I(anatthI IUoH,aH: MeTaJihr). 29+50=1\oJia )f{e3 KOcrrachI. 

AttThIJIFaH e3eKTeH mbIFa.rr;,1: 

67+ 12x7=67+84=151 =40+54+57, 
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i84 
; = 64 - 16 = 48; 
!48 
! 

{
132 

84 ± 48 = . 
36 

EKimui Heri3ri 6ip Mgcene e)KeJiri rnnaMH 6ec TCK )KgHe 

oJiap.n:n1l{ 6ec 6ei1Heci. 0HDI 6i3 Eac TeKTep aTa)lhII<. CoHay TOnaH 

cy)laH 6¥phIHFbI bl,Uph1c 3aMaH)laphIH)la WhII\I<aH. Oehl I\aFHJJ:a 6oH:

hIHrna rnnaM,[(bI J.<¥payrnhI TeKTep MeH onap.n:hn~ 6eiittenepiH KecTe.n:e 

6ep;:i:iK. OH,n:a 3arrap,n;bil{ arraphrnaH KeiiiH onap,n:hI J.<¥PayIIIhI 6ei1:He 

MYIIIenepiHiH: caH,n:aphI KepceTinreH )lfaI< ()Ka3hII<) ()K); Te6e (Hm1;aT) 

(T); l\b1p-Ka6h1prn ( ChI3hII<) (I\). Onap.UhIH )KHhIHhI. 0HhI 6hrnai1: )Ka-

3aMhI3: 2(7+26+62)=14+52+ 124=190=50+50+90=19x10 . .5.IFHli, 6ac 

6arn rypa )KOJI caHbIHhIH: KgMin ( OH.UbII<-TOJibIK,) rypi. OtthIH eptteri 

c=2( 6Ki + 1), }ffHli 

i=O c=O 
i=l c=14 

i=2 c=26 

i=5 c=62. 

FarraMHhll{ 6aCI<hI 6ec TeK caHhI 6ac 6aTa caHhrna oa11 cgi1:Kec 

KeJiyi TaMarna .M¥8:>1CU3a ,n,err 6ineMi3. Oehl apa,n:a aM:rn KeTeJiiK, 

OChI MgceJieHi MeH OChI)laH Kerr )KhIJI 6¥PhIH rnyhrn, 6ip Herne peT 

)KapmrnarnM (1968, 1978 ... 1994 T.6. ). 

AM:TbIJIFaH 6ec 6eiittettiH: )Kaf\Tap rypi: arrrnIIIK,bI YIIIeyittiKi 

yIIIKiJI ()K ), )Kep.n:iKi - rnapIIIhl )I( ); ~.l(hI3JJ:iKi 6ec 6¥PhIIII )I( ). 

)KarrrrbJ arrrnH,Ila )Ka3hIK, 6eT )Kypri3y ywiH yIIIKin (yrn HOK,aT) 6ony 

KepeK, rn6e 6ip HOK,aT, 1<,h1p-1<,a6h1prn- ChI3hIK, eKi HOK,aT. Ocbmap,IlbI 

KepcerriK: 3+ 2+ 1 =6 (Ho1<aT). 

f anaMHhIH: CbiphIH iIIIiHe anrnH l\¥paH apa6 TiniH,n:e. CotthIMCH 

6aM:naHhICThI aH:ThIJIFaH 6eM:tte MylllenepiHiH: apa6IIIa arraphrn aJihm, 

conap,LJ,bIH: caH)lbIK, MgmH ecerrTerr 1<,aparrh11<,: 
)l(a3bIK ()Kai() =)K~_jl.S =516(MacTyi1:). 

HoK;aT-rn6e=T-~ = J 59(HoK,aT). 

CbI3hII\-I\hip=J<;==.::.....l =609 (xaT). 

)1(11hIHhI 6orra,n:hi: 1284=107xl4=214x6. 

OttbI 6i3 6brnaii 6enrirre,n:iK [ ~] = 1284. 

107 - KhI3 ()J(i6eK); 214- )l(ayhap caHhI... Eac yrnKiJI cattbI. Och! 

TaMarna OpHCK. 

AttThIJ1FaH OH TOFhI3 Typa JKOJJ caHbIMeH carrbJCThlpbm 

1<apaKbI3: 

202 



19x6=114 

214x6=1284 

6(233) =1398. 

E¥JI TaMarna caH)l,hJ Annah I\anaca KeiiiH Kepeci3. 

AttThrnraH epKem caH,z:i:apMeH 6ac yrnKin caH.z:i:aphIHhIH, I\aThIChI: 

3(192+67) =1284 

1284+12=1296=108x12=432x8 

1284+26=1310=% ·786 

1284+29=1313=1000+313. 

TaMarna caH.uap eKeHi KepiHin T¥P· )l(oraph1.ua aH:ThIJ1FaH 6acK,hI 

6ec 6eH:HeHiH. )KaK:Tap, 6¥PhIII1TaphIHhIH, caH,u,aphI 3, 4, 5. Ocbl):i:aH 

MbIChip YlllKini 6onraH: 32+42=52=25. Oehl Ylll caHra apuanraH 

ylll Typni Fa)l(atthm 1I1apmh1 6ap eKeHiH 6ineMi3. OnapJJ:hIH, epHeri: 

n(n 1 +1) , . _ _ _ _ _ - ........... = c T¥PaK:Thl CaH. 0HaH IIJhIFa)l,hI. n-3, c-15, n-4, c-34, 
2 

n=5, c=65. )l(11hIHhI 6ona)lbI: 15+ 34+65=114=19x6. AHTbIJIFaH 

ranaMH Fa)KatthIII caH. Typa )KOJI caHhI .uereH Heri3 OCbI.llaH 

6aif K:aJiaJJ:hI. 

)l(eTi caHhI - e3i epKelllTi caH. Ean apaHbIH, ¥-SJCbI aJITbI I\hipnbI, 

ry6i - Te6eci TeKille 6¥pbIIIJTbII\ Fa)Kan K¥PLrnL1c. 0HbI TdH,ipiM 

apara e3i H¥CKay 6epin )KacaTThiprnH ( 16-cype ). 

CoHbIMeH aJITLI )KaK,, opTaCbIH.lla epKern, COHhIMett 6ona.uhl 

)KeTi: 6+ l =7. 

Aiirn KCTeniK, )KOrapbI.llaFbI reMornoforn J\¥PhIJihIChIHbII-l CLip

TLIH)la OCbl CJ1IlaT 6ap, .SITHH OH)l,a K8Mip TeK+cy TeK Ke3eKTecin Ke

ne.n:i: (CH), .SIFHH 6+ 1 =7. 

KeMipTeri - eMipTeri ( c=6). ArrTbIHLI con Manrna.z:i:a any KepeK. 

0HbIH. Mbrna.z:i:aH: I\OCbIH.LJ:bIJiaphI 6onaJJ:bI: CH, CH
2

, CH
3

, CH
4

, CO, 

CR rnn1 con ceKin.ui. OcbIHLIM fopi epKelllTi. 

K,33al\ XaJil\LTHbII{ -- T¥paHHbIH. 6ip M31\aJILIH ecKe a.rrnttbl~: 

AnThI Anaw, A1rnwaxau ,LJ,ereu, .SIFHH ai1HanacL1 a.rrTay, opTaChIH,LJ,a 

6ipey 6onraHbI mil. 
AnTb16aK:aH OHbIHhIJla coraH Kerre,LJ,i. YrnTeH eKi - anTb16aK,aH, 

OpTaCbIH,LJ,a apI<:anhII\ Tal\Ta .... 

AnThI Anaw, AnalllaxaH .uereH MaK:anra MLIHa.n:aH: eptteK 
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¥ChIHaMhI3: 6T+2M (T-HOKaT, M-~ap). HeMece 6xl 59+44 lx2=954+ 
+882=1836. 

M¥ttJJ,a T-Hor<:aT=159=53x3, ophIH. OprnJJ,a- epKern [(62+26)5+ 
+ 1 ], 441 - Kocr<,ap -- Kolllr<:ap - 3ynK,ap1-rnttbIH - (I\ap ). AnarnaxaH 
8ri3XaH ... (T¥paH TaChl). 
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1836 - npoTOH caHhL Ofinan r<,apacaHhI3 rnnaMH. Cbip )KaThip. 
OchrnJJ,a K03ranraH M::icene.r1epre 41-cyperre opanaMbI3. 

;AtEJ i}A.'lFA1 ~ xe;:~M C'APAti (J.-.;.) 
u~. 4,,3 t_i,;,.; v r 9 ~.Jr~ 1 ;;:..f.J r :J ~.;;..;_l; 
r.----.·":;r----------

1 ~-~~~;~ u~1 ~1);i 
I f 4'..t~Jog~~ 11v i .':' 

I LS: --- - -:-] ~T ~ ---------- -
--------

----·----________ ..... _____ _ 

41-cypeT. >KeJ~aJraH KepKeM capa,;;, - >KaM1t1I1 



)KanrrbIFa 6eJirini ecen FbIJJhIMhIHaH anrau.I(a )J{CTiniK caHbl, 5IFH11 

epKemri aJIThI caHhl MbIHa.I(aH TyciHiKTi. Dip HOI(aTTaH ChI3bIJIFaH 

rne1~6ep 360 rpa.nyc. 0HhI aJIThIFa 6enceK 6ona,LlhI 3 ~0 = 60". Ty3y 

· · 6 180 n ,..... YllIKlJI.I(IU: ¥PhIU1TaphJ - - -- = 60° . ,t-1,CMeK, 01p HOl\aTI\a TeK aJIThI 
3 

FaHa 1y3y yrnKin cr,13yra 6ona.IJ,br. AJITh! anarn OChJ a.i1TaYbI. OprnnhIK 
I-IOK:aT - epKern -- A1iamaxau. CoHbIMeH )KHbIH&J )J{eTey. 

TafoIFaT ,,n:yu11eciueu K:apaFaH)J,a )KeTi xaT KeKTiH: opTa.'1hIFhI 4 
- KyH. OtthII-J: 6epri )!{ar&m)J,a yrn KeK: 1) Ali ()Kep), 2) AttK:hn, 3) 
llJonrraH. 0HhIH, c&1pnrn.I(an1 yrneyi 5) ApaiL 6) illoJ-J:aif, 7) Caa

)l<ap (oHaH gpi K:apai1F&rnap&1 Ke3re Kepiu6etl,n:i, ecenKe aJJ&rn6aJ;l

.lJ.hI). I\a3aK: XaJil\hlHbIH, caH)],blf\ arny ece6i1-u~e 6ip.IJ,eH 6acrnn ~KcTire 

.neiiiH: ey- ay )Kanrayh1 I\OCbIJihm aH:T&IJJaJihI. Eip-ey (6ipey), 6ec-ey 

(6ecey), aJIThr-ay (aJrray), )KCTi-ey ()J{ney). OttaH apFhI caurn ey (ay) 

I\OCbIJIMatt,n:hI. Mb1cas1bJ ceri3-ey - .IJ,CMCM)Ji. 0HJJ:aH ce3 A\OK:.1Ji3JJ.iti: 

OttbIMbI3Illa OCblH,ZlaFbI ey-ay .IJ,ercH 6yblH, caThI, ay, TOp, 6eKeT aybIJJ 

MaFhIHachrn;rn 6oJiy Kepe1c 

OcbI ayhIJI,;:i:ap/J.LI a.n:acnaH: rypa apaJian UihIFY eMip.n:iH: rypa )KOJlhIH 

rn6y MaFbIHaCbIH)la 6onca KepeK JlCII 6ineMi3. On ywiH gyeJ1L1,e yuJTeH 
6aCTarr, )l(CTiMeH U5Il\TaY KepeK, COH)Ja )IUfbIHbI K~MiJJ-TOJlbII( caH 6ona

)J,bl .n:ereH .Karnµa f\OjJ)],<:lHhIIIa)J,bI (2-cype, 196 anT 601-i&rnwa). 

OcbI Mgcenerc apHanraH epTc 3aJ\taHnapllaH K:a.nrnu 6ip )K¥M6al( 

capatt)J,hII-l ynrici 6ap. 0HbI MbIChip capatthI ncceJJ,i, HeMece 

3¥Jll\apHaifhIH capaHbI .D,ece,ni. Acna11 KepKiHe apHanrnH OChI capail
)J,hI 6i3 KepKeM - )KaMHJI capail aTaJJ,bIK. OcbI ce3niJ-J: 6ac ;}pni ){{=3 

- llio.rrnaH KeKTiH. ca1rnT M;;itti. EKiHwi 1Karhrna11 acnaH KepKi Tau: 

lllonrraHbI. YwiHmi )KaFbIHaH WonnaHH&IH. MeTaJibT Mhic-29 - )J{C3 

Heri3ri epKew MCTaJJ. 8HTKeHi imKi yw K8KTiH, 6acK:a eKeyi OCb!HhIH. 

)J{aJirnChI: Al1 MeTaJJL! -- KyMic - Ky (aK) MbIC JlereH ce3.z:;:eH lllbIFaJJ,bI. 

AttK:bl3 MCTaJlbI CbIHarr ( cyb1K:) - cyil.lbIC .I(ereH C632-lCH JJ,ece.IJ,i. TcriH

ne MbIC - )!{e3 [\OJJa aJWM foUiaCb!Hb!H, Md)\CHI1CTiH aJIFalli[\bI ~KOJlFa 

canrnH 3aT eKeHi M~,1iM. OchlJiapJJ.bI ecKc asm KCJ1in, cpTe,neri MbIC

)KC3 [\OJla 3aTTapb!H CH Ken Wb!FapFaH opb!H 6oi1hIHWa capaH aTbIH 

)J{e3I(a3FaH aTaD:bIK,. 

CyperriM 6acw-ia I\+paH a5ITbIH KCnTipniK: Tyca 6axy a7-ca_11a-
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yam a.n-cafoy ya a;1-Ap3y:~~ .14.~_,li..::..i ~-' l'lj.:o.u (17-cype, 44 
a»T). 51rnH )Keri xar KeK )K;:me )Kep T;mipitte rac6hII( aJiaJibI, .uerett. 
)l{e3 .nereH ce3niH. mirme ai1ThIJIFaH eKi caH T¥P: )!(=3, 3=7, 3+7=10. 
EKimni )KafbIHaH 3 ;;ipni 3eiltteT - KepiK .nereH ce3 Marbrnachrn,D,a 
6onyh1 hIKTHMaJJ. KeKmi Ta11ipiM 6epiK em in ;JICaHe Kephmzi emin :w:a
pammbl 11erett a»T 6ap (50-cype, 6 mn). EKimui :J1Ca8blllaH maynapObl 
)[(epze ~mbt~ emin 1<;a1<;mb1 nereH (78-cype, 7 a»T). 

AttTblJlblCT OThlpraH MCTaJl KCH)lepiH iH. 83.D,epi COJI ray- I\33blKTbIH, 
e3iHeH WhIFaThIHhI 6enrini. Con ce6errreH 6i3 attTbJJlFaH )K'{M6aK, 
capaiiJ.(hI rn611r11 Mafhrna)],a )l(OphrMaK:nhI3. CornH 6ai1naHbICThI )KCTi 
xar capaii:ra )KCTi xa:r KeKTi H: MeTa11L1,ap carrnTbIH K:Ott)lhI K: l -Ai1= 
=47 - KYMic, 2-AttK:hI3 -80-chrnarr, 3- illonnatt-29-MMC, 4-Kytt-79 
- AnThIH, 5-ApaH:-26-TeMip, 6-illol{ai1-50-K:aJJatthI, 7-Catt)Kap - 82-
1\0pracbrn. 

Oa )!(31\TafhI K:aKna)],aH Kiprett a.uaM yrnimni xaTTaH 6acrni1.nhi. 
Ottatt eKimnire, oHaH 6ipiHwire illhlfa.J,hI (29+80+47). Con apaLl,aH 
on riKe opTaJihIKJ<:a - 4-xaT Kyttre KeTepine)li. BacK:allia aH:n<:aH;:i,a 
IllonnattHaH 6acran Ail apKhJJlhI Kyme Kerepineii:i. Kyttii:i ai1nanbm 
ereii:i JJ.e ett: llICTKi )KCTiHllii xarn;a Kerepine.ui. Onan KeH.itt )KeTiH
llii xaTKa Kerepinii:i. OttaH KettiH Kepicimne TeMett.nen Kyttre I<:apaH: 
6er aJID:hI. 51rntt aJIThIHllihI, 6ecittl1Ii xan<:a Tyceii:i. CoH.na rntta OJI 
CapattJlbIH: opranhII\ rnrhrna JKeTe,D,i: }\ocail=xaK: rarhrna )KCTe,D,i: 
( 54+ 2= 108). Oehl capaHJihll{ TiK 6¥phillIThI 6¥phrnhIChI (3 9x90= 
=3510) (HeMece 41 x90=3690) KapaMa I(apchI 6¥pbIJihIChI 4( 4x 180= 
=720). 

Cyperritt: eKiHllii 6eniMiH.ne opranbIK Tal\ThIH (xaKTbIH: 108) 
aH:nanachrna aJIThI KOpraH CaJihIHFaH (6ymrntt=J\opratt 113). On 
aJITay.IJ:hII{ caHhI A6ai1 caHhIHa n;;in Kene,lli: l 13x6=678. Con ce-
6errTi 6i3 OHhI A6aH. I<:opraHhI aTa,D.hIK. OtthIH TaMamachI con, oraH 
opTaJihlK TaK CaHbIH K,OCK,3H)],a OJI 6ac 6aTa caHbIHa ll.;;!JI WbIFa)],bI: 
678+] 08=786. 

EKimni )Kan,maH 6¥JI caH )KCTi xaT KeK nett )l{epJiiH. Tacforx 
caHbI ,lleyre 6ona,llhI. 51rntt: 2(47+80+29+79+26+50+82) =2x393= 
=786. OtthIH. TaFhI 6ip Tal'vtaWaCbI KymriH Tac6ttx caHbI TaFbI cora11 
Keneni. 5Irn11 707-jA'-;-J -3ah6=anThIH; OHbIH. peT catthI 79. EKeyi 
6oJiaJihI 707+ 79=786. AnThrn-Kytt MCTaJibI. OchIFaH 6ai1natthICTbl 
Mh!Ha eptteKTepre KeH:in 6eniH:i3: 47+53+707+284=1091=807+284. 
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0-rpap (807), <l>apa6 (284) arrapb1 pal\rn3aH ce3itte ;:{;}JJ 

Kene,ni. On caHra ]:\ar6aHbTH. l(apa me caHbIH l(ocaMhI3, 6ona,nhJ: 

1091+313=786+618=1404=35lx4. M¥H.L(a 351 KepittreH OH TOFbI3 

caH )!{HblHbI MeH Kepitt6ettTiH ')KeTi caH )!{HbIHhT, 51FHH 26 caH )!{MbIHhI: 

2L2~_:!:-1l = 351== 190 9 +I)+ 7 (20 :+~?1=190+ 161. E-¥JI {:ni naiiraM6ap 
2 2 2 

.naH.FbIJihI -- An-CapaTaH (llla51tt-l\mrn )!{hinhI). On AttLlhIH. yiii. OcbJ 

caHHhIH. acTbma )!{eTi xaT K8K Mern11.n,aphIHhIH. capaH,naFbI apanay 

peTi 6oi1hIHll.Ia )!{a3hlJ1FaH. KyHHiH, eKi )l(aFhIH.D,a M&rna.n,a:H Tel-{.n,iK 

6ap: 29+47=26+50=76=19x4 (76-An-1mcaH a,naM). Ott TOFhI3 -

6aTa, Typa )!{OJI, TepT - )Kep caHbI. (ap6ar=273=TepT). 

l\aJIFaH CKi 3aTraH Tafbl COJJ MaFhIHa lllhIFa.L(bI: 80+82= 162.= 

o--=3/2x 108. 

)l{e3 capaH,ll,blI-{ 6ac caHbl 6oJ1FaH MbICTbII-\, )!{HbipMa TOFbl3J:i:bJH. 

apa6llla caH.D,bil( M~rni 6ona.n,11: 626+530=1153. OttbI 6hrnai1 )Ka3yrn 

6ona.n,h1: 

[26]+70= 1086+70= 1156= [29]. OcbI cattra xanmpanap caHhIH 

l(OcaMbI3 4304+ l l 56=5460=273x20=9 l x20. 

OttaH lllbIFa.n:1i: 290x20+ l 95=5995=5460+ l 07x5. 

)Ke1-M11c-6al(11p catt,!],ap11 .n,ocTbil( cattra ;}Keneai: 

)K+3+Eal(11p=3+7+302+47+53=412-6aih. 

OttaH lllhIFa.LlhI: 412+92=504=284+220. Oc1rn,.r:i:a lllony 

)Kacanratt MaFJI¥Manap.n,hI oHrran, carrhICThiphm l\~apacaH.hI3 Tanai1 

oibrnp Tya,LI,1r, TanaH: TaMama m11apaTl(a K83 )l<eTe.n,i. 

Cyperri1-1, 01-1, :>KaFbIH.LJ.a apa6wa a51T ce3JJ.ep MeH onapJJ.bII-1, caHJJ.bII\ 

M;:JHJJ.epi 6epin;:i:i. TeKcepeM, .n,aM1ITaM ;:i:erett aJJ.aMra OH.aifrrary yllliH. 

)Kal{hlJlbIC )l(epi 6onca KewipiM C¥pattMbIH. 

6ip TaMawa HJpce aHTbIJlFaH )Ke3l(a3FaH capaM):(bIH. 6¥PbIJihIC 

6¥phIIIIrnp1r. 01rnpn111{ )!{arrn11 catt11 45 ( HeMece l(attTanay1rn 

l(ocrracal( - 43). 0HhIK iwiHi:i:e rnpTeyi l(apaMa K.apcbI 6¥p1rn11c, 

6acl(aJiapbl TiK 6¥pbTWTbl 6fpbtnb!C. 

TepT 6¥p1mn11 HO!(aT caHhrna Ke6eiiTeMi3: 

l 59x4=636=53x 12=313x2=[20]. 

Eacl(allla aihl(aH.na oHaH UihTFa;:i:11 OH eKi )!{¥-i1.llbT3 (53-cype arr

Hy)KbJM - )K¥J1J:lh13). CoH11MeH K:arnp on rrai1raM6ap eciMi (AxMan=-

53). On caH ]:\ar6att111-1, l(apa rnc1ma eKi ece. OH.nan 1<apaI-1,1I3 on Tac 
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R:aH:,naH, Kanaif, He ymiH KOHhIJJFaHhIH. On caHHhlH. e3i T¥paH f\al\na 
caHbIHa cgifKec Kene.ui: 62 

26 

626. 
EKimui )l\afbm:aH OJI caH )!GibipMa .ucreH apa6 ce3iHiH caH.ULII\ 

M;)Hi [20] =626. frin JKttblpMa CKi 0!-l)J,b!K. l\apa TaCTb!H. CKi per 
a.JibIHFaHbI apl\bIJibJ JKaJIFaca:rLIH Typi 6ap. EKeyi )JC )KCTi xar 6ereT 

. . 
TeH, eTm MaKcanca )KCTY Mafbll-IaCbIH.UD eKCHI MafJI¥M. 

AJJTbI anarn M¥H.Ua Ky1rniH. eKi )l(afhIH.L(afLl yuneH eKi f\oc -
a.JITbI 6al\aH. OpTaCblH.Ua K yH - AnarnaxaH -- Apl\3.ilhll:\. OJ1 rn,a,anaT 
Tapa3bIChI, Xal\TblH, Tafbl l\ocaH.=54x2= l 08 ... ,Ll,;:)yipJiiK faJiaMH caH. 
Capaii.U:hIH. rnpT 6¥pbllllhl coraH Ke11e.ui: 273+ 159=432= I 08x4. 

AcTbIH.UarhI 6a.JI apa ¥5J.CbIHhlH. 6eH:ueciH.n,eri cyperri TeKweHiH. -
K;ar6aHbII~ eKimni 1ypi JJ.en Kapayra 6ona,QbI. OJI )KeHiH.ue )KOFapbI.Ua 
aMThIJIFaH. TeKrneHiH. 6ip rn6eciH TiK waHIUhm l(apacaK OHhn-i '{Ill 

IUapllibI JKal\TapbI aJ1TbI l\bip.f!b1 apa ¥5JChIHbIH. 6ei1HeciH,D,ett 6onbm 
KepiHe,D,i. Apa .\0{CbIHLIH. iwKi 6eJIMeciHiI-l 6¥PLill1TapbJ TeKllieHiH: 
opTa.JiblK 6¥PbIWbIHa TeH,. 

On 6brnatt. TeKmeHiH. l\bip-Ka6b1pracbIH 6ip .uerr a.i1cal\, OHLII{ 

rnapllibI 6eT Keprirni 

6¥PhIII1bI 6oJia)J,bl: 

' "I ., 2 
6011a.uh1: '3='1- + i- + 1 . Cott,D,a opTa.JibIK 

Sin35°l6' = _l · 
,.'3' 

tg35"16' = J_. OttaH WbIFa.UbI: 35°16'x2= 
\ 2 

=70°32'. 

109°28'+70"32'=180(' (40-cyperri« OH. )KaK, acTLIH,D,a). 

Apa ¥JIChIHhIH: 6eJ1Me Ty6i yrn po.M601.uaH K.¥PhlJ1a,Il,bI. 01iap.UhIH: 

6¥pb1mrapb1: I 09°28', 70°32'. Y w .uoraJI 6¥pbIII1 TyHicKen.ue llla
Tbipllia Iilblfa;.J:bl: 

109°28'x3=328°24'. AruhIK KaJJaTbIHbI 360°--328°24'= 

=31°36'. 0Hbl gyn11e yumiJJ.Uir~ opTaJibll( 6¥PbllllbIMeH CaJlbICTblpa

MbI3: 27°10'+23<'50'=51°. Fl'f-'l apa.ua 6ip raMarna Hgpce A6ai1;~bl!-l 

Ca.JlbICTbipraH eKi 6aCTbl TyciHiK cm.uepiHiH: caH,!:lbI!\ KaTb!HaCbI OCbl 

opTa.JibIK TeKWC 6¥pblllibIHa .u-:-m Ke11en,i: 5lfl-ll1: )!(ypeK=.:::K,a,11a6= 132, 

fbUTblM = 140. 
132 

= 2,9428 =COS J 9"28' 
140 

.5Inm=90"+ 19"28 'c-=- J 09"28 '. 
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)l(eTi xaT KeK -- :>KeTi MeTaJIJI caHhI 6ac 6aTa caHbI TaFhI COH-
.na 6ap. Ocunap,LJ,hl "8rr--<l.>apa6tt :>K:me A6ai:i:" Kirn6brn Ol\bffaH,LJ,ap 
l\aiiTa 6ip oiiJiaca eKeH ! ? 

Tonhm :>KaTl\aH Marn¥MaT. Arrrrara rnyKip ... McnaM MHnnaThIHa 
naH:,nanhI 6orrrai1! AMHH! 511-1996. an-.Mammtu 

I\AllTAJIAYIIIhl JKETI (l\OC )KETI) 

Xanl\hIMhI3.l(hIH, 1G'1,napb1 MeH I\hI3.lJ:apbr (£eH:6iT, Mon;:i:a6eK, Map
:>KaH, <l>aTHMa T.6.) Tene.n:11.uap apl\bLTlbI HCJiaMHbll{ FbIJibIMH Herha:e
pi :>KeHiHeH MaFJI¥MaT 6epy.n:i q:paH:.n:br. Onap, gpm1e, X<L'lbII\ Tineri
HeH TyraH HgpceJ1ep eKeHi 6e1irirri. Conapra apHarr :>Ka3FaH,LJ,aphIM.ll:hI 
:>KHHaK,rnn, conap,LJ,bIH, irniHeH 6ip Tal\hiphmThI ce1 eTneKniH. 

0Hhll{ aThIH I\aiharraywbI :>KeTi HeMece 1<;oc :J1Cemi aTa,IJJ,IM. 
0HhII{ ce6e6i I\¥paH,na 6ipHerne peT Ke3,a:eceTiH, )KaJITibI apa6 TirriH
.ne e1iH,niK ceH:rreM ynrici 6onrnH Tal{6a Typi Mhrnay: 

Ca6HF ( 132-:>KeTi), 
MHH (90--):(eH) 

An-MHcaHH R:aH:Tarrayrnr,1 (601+31=632)-'-"-!~-"-:_11.W\...i'-5 864=54x 
xl6=108x8=432x2. 

M¥-tt.naFhl MHCaHH ( caHH) ,ri:ereH ce1,z::i:iH, Ty6ipi, 6ipiHe-6ipi 
:>KaI\hIH MaFbIHaJibI, eKi Typ,z::i:e. £ipi cyHaH:=.:.i.i~'-5 - eKi )Ka_!\TbI, nap, 
:>IqQ1 K,OCal\Tay MarhrnacbIHJJ.a. EKiHiuici: caH11-.:i.i'-5 -6yKTey, l\aH:rapy, 
K,array MaFhrnachrn,z::i:a . 

.EbrnaH:wa oH:rrarnH.n:a an-M11caH11 cmiH K,ai1:Tanayrnbr .n:cn Te He
Mece I\OCaK,rnyrnbI MaFbIHa.n:a. ,ll;eMeK, "foH:ipittiH: :>Kaparn:aH rn611raT 
,z::i:yH11eci ~6aH:nbII\ Heri1,n:e 6omaH,LJ,bii\TaH, l\ai.J:TanayrnhI )l(eTi .a:e
reH ce1.ni )l(eTiniK I\Ocnal\ Marbrnachrn,z::i:a ,z::i:a TyciHyre 6ona,z::i:hI JJ.en 
6ineMi3. OcbT T¥PFhTCbIHaH R:aparnH,z::i:a :>KeTi MeH eKiHiH apacbrn.n:a. 
6aCl\3Wa aHTI\aH.n:a TaI\ ITCH )1(¥I1TblH, apacbTH,IJ,a TepeH, 6aH:rraHbICTbl 
ai;:rnprnThIH )KaH 6ap. CoraH 6ipep Mbrcan KerrTipei1iK. 

Apa6 TiniH,LJ,C )l(eTi ( ca611F= -'-'"!C:: = 132) .nereH ce36eH )KypeK 
(K,ana6 = .!l'-:-l = 132) ,LJ,ereH Cf\3,LJ,ep,LJ,il{ caH,LihJK. MaFbrnacbr 6ip.udi. 
Mµi,n:a :>KypeK .nereH TycittiK, OHbH-J: ThIHbICTbII\ - KaH TaMblpJlbIK 
coFy K.bi3MeTi eKiJiiK, epcini -- l\apcbIJihI cory. 0HbIH, mi cattbm Ken
rett,LJ,e ManrnrriH, eKi 6acbr CbIH.lJ:bI K,arn:erri cttrrarraM.IJ,bI. EKiHwi 
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)KaFhIHaH )KeTiHi anaThIH 6oncal\, on mi arrThI !\OCI\aI-I 6ip 6onhm 

Ta6hrna,n:hI. 8ttTKeHi )Ka3hIK 6eTKe TY3Y aJIThI yrnKin CbI3hIJia,ZJ,bI. 

180° -- = 60°. An )l{a3bII\ThII\ThIH. gp HOK:aThIH,ZJ,a Chl3FaH rnett.6ep 
3 

6¥pbIIl1hI 360". Orai-1 J\¥pacTblpbmaTbIH ywKin cattbl 6ona,LlhI AnTb1: 
360 

= 6. Opra,n:aFhI HOI\aTneH )KeTi. ,Il,eMeK )J(eTitti 6i3 6+ 1 =7 .ri:en 
3 

anaM.hI3 .n:a, OHhI K:aJaI\TbIH.: "AnThI Anaw - Anawaxatt" Ma-ranbIMeH 

CaJihICTbipaMbl3. 6arr apa ¥5f CbI, }\aF6a (TCKille) 6gpi COFaH COFa,ZJ,bI 

()J(orapb1,n:a attTbIJI,ZJ,bI). Erep.n:e aiITbIJIFaH a.nThIFa eKirriKTiH. eKi 6a

CbIH 6ip.n:eH. I\OCCaK, OJI 6ona,n:h1 ceri3, eri3-ceri3 Mgceneci rnhrra.n:1>1: 

6+2=8. Ett,lli ochI eKi TycittiKTi 6ipre 6atinaHbICTbipa I\apay ywiH 

6acTallKhI 6ec TeK neH onap.UbII-I 6ei1Iierrepitt ottra anattbII\. 0HbI 

6brnaH: )Ka3.LJ:hII\: 2(7+26+62)=14+-52+ 124=2x95=190. M¥tt.n:a OT 

TeK 14, TepT )l{aK,Tbl 6ei1He. 011 mitte e3i l\OC3I\TaJibIII T¥paK.TbI 

- waprnhIFa ¥I\cac 6eH:tte K.¥Pai1.n:h1. Eac{\anapbI eri3.n:ett: ceri3 )Kai\ 

aJIThI )J(aI(rhI TeKwe nap; )l{11hipMa )l{aK,TbI MeH OH eKt )l{aI\TbI nap. 

3aT MaFbIHaChIH.n:a aHTCaK:: )J(eJI MCH }Kep napnac, cy MCH )K¥JIJJ:b13 

napnac. KeKTeH )Kay,[{bip, )Kep.ueH ett.n:ip. AJI OT 6orrca, on eKeyine 

.n:e I\OCbIJIMaH.n:bL 

f anaMHbIH, J\¥PbIJibJCTbII\, 6epiKTiK, KepiKTiK 6eH:tteci aHTbIJIFaH 

6ec TeKKe )l{gtte jf{eTire 6aH:J1aHbICTb1 onap,LI.bIIi 6ai1nattbICbI: 

{

7 r12 
5±2 = 3 ; 0HaH WbIFa.n:bI: 3+-7=10, )J(gHe 7 ± 5 =ii 'OHaHWbIFa.n:1>1: 

12±7= . 19±7= Jl9 {26 
ls ' i2 · 

OH:nan K:apacaHhI3 )KOFapb1.n:a attT.hrnran )KeTi MeH eKi catt.uapbI 

Tepett, MarhrnanhI. Cott.n:hII\TaH ;::i:a l\¥paH.n:a aH:TbIJIFaH rnH: )f{bzll 

iudm}e OH eKi au .lJeH ;)fcemi xam KOKmi Ta11ipi.M ayen 6acma 6en2i

lle2eH .n:eH:.ui. 

CoHhIMeH I\aTap )KeTi xaT KeK )l{gtte JKep )KapaTKaH Ylecitte rnc-

6hlx aH:rn.n:h1 .n:ereH. 

Cott.Ubil\TaH .n:a rrai1raMGapbIMbI3Fa caratt I\aiiTaJiaywbI )l{eTiHi 

)Kgttc ¥JihI l\¥paH,[{bt 6ep.n:iK ,LJ,ereH (15-cype, 87 a5IT). OcbI a5ITTbI 

oiirrarr l\apacaH.bI3 11cnaMra FhIJ1bIM cpapbl'3 601JFaHht TycittiKTi. 0HhIH, 
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aTbI A.II.aMrn )l{eTi xaT KeK apK,bIJibI }l(yperiHe ce3iM 6epL1,i )l{;me coJ! 

Fa)l{aHhm ranaMHhIH. cbiphrn e3iHiH. iwiHe anraH ¥JlhI Kirnn 6epni. 

fbIJiblMHaH 6ipep MhICaJJ KeJJTipeMi3. 

)KyperiH,Ll,i COK,Tblpbm T¥PFaH Kh13bIJI KaHHhIH, Heri3ri 6eiiHeci 

reMorno6HH)J,bI anattbJK. 0HbIH. K.¥PbIJibICh1: oprncbIH)J,arbI e1eri Te

Mip an-xanHn. OraH apHanraH l\.¥paH;J,afhI 57-cypeHi ecKe a.nLIHbI3. 

Xa)J,H)J,= ..:..~.:. - TeMip ce3iHiH. caHLl,hIK M;:mi 8+4+ 10+4=26. b¥JI 
)l{HblpMa aJITbl TCMip aTOMbIHbII{ 3JieKTpOH caHbl, COJI 6oi1hIHlll3 

TeMipLl,il{ caHaTI'blI\ Mgui eKeHi 6e11ri11i. b¥Jl TyciHiK K.¥PGHda OCbI

J]:aH OH mepm 2GCblp 6¥pblH ai1ThlJIFaH. I\a3ipri fbIJihIM OHbI TCK 

6i3L1,i11, 3aMaHbIMbI3Lla rnyhm OTbip. 

OcbI )l{epne aiha KeTeniK TeMip 6apJihIK ayb1p MeTaJ!JJ:apnbil{,. 

OHblH, iwiH)l,C )KCTi xar KOK MeTaJ1.napbIHblH, CH, T¥paK,Tb!Cbl, 6cpi

ri. CoH)l,hIKTaH e1;, Ken rnparaHhI. )KeTi xaT KeKTe, )KepJJ:e on 3op 

ophrn ana.IJ,hI. OJI taHa eMec, 6ap;lbIK JJ.YHHe ;rneMiHJJ.e, 6apJibIK 

)K¥J11lhI3JJ.apna coJiaH:. CeHreH )!<¥J11lhI3.IJ,apnb1H, waTblpbI TeMipneE. 

Ochrnapra 6aH:naHhICTbI 6iJ.nitt: 6a6awpblAtbl3d&l!f ,[l,ym1e KiHµiritt 

Te.~r ip J(m&LK; a1 ayh1 2a;;1crm. 

AiiTbIJIFaH K,aHra opamtHhIK. Ottna TeMip e3eKTitt: TepT )l(aFbTH 

K,OprnaraH a30T, HHH )l<CTiI-Iwi 3aT: (N=7). 0HaH llib!Fa)J,bl 7x4=28 

(TeMip TCK Mywcci). 0Hna 60JICbIH OJ] e3i )KCTiMeH 6ai1naHblCTbI eni 

FOH. 5Irn11 OHbl 6b1J1ai1 /Ka3aMbI3: 7x2+ 12=14+ 12=26. 5IFHH KOC )I\CTi 

KOCK,aH MyrneJI. Oi1na 6oJicbIH. l\.¥paH1lbI J\¥paywb1 apa6wa ce3,'lj 

K.¥PaYlllbl gpin caHhl 28=7x4 OHblH, OH T8pTi aHJibIK, ;:ipin (l\aMap11), 

OH TepTi KyHJJ.iK ;)pin (11rnMcH). 1\¥PGHHbl1f ap6ip apni11<1e w.J1Ca1{&111 
Cblp 6ap nereH xaouc 6ap. O?iJian K,apal{bl3. On 6ip TaMarna Cbipns; 

6enri - WHcj:>p - KOXJ, .nen 6i;1epci3. 0Hbl!-{ CblpTbIHJJ.a aHTblJlFaH aJITbl 

KOpraH, aJJTbl a.11aw - 51THI1 KeMipTeK 8Mip TCK (C=6). 0HaH gpj 

K,apaH: OHbll{ aJiarnaxaHbJ: 6+ ! =7=CH ... CoHaH ;:ipi Kapai1 JKaJifllCbI 

6epeni ... 

OcbIMCH 6aiL1aHbICTbI )l{aChIJI )l{anb1paK: K.¥PaMhIH ecKe anatthIK. 

XJiopocj:>HJIJJ.iB e3epi, KaH.QaFbI TeMip opHbIHlla Marn11i1: (Mg= = 12) 
OJI eKeyi 6oJiaJJ,bI: 26+ 12= 3 8= l 9x2. E>ac 6arn Typa /KOJI ca tibI. 

EacKaChI, OHhIH a30TThIK - )J(CTiJiiK K:a6aThI - fopi 6ipnei1. EricTiKTiK 

TbIH,3HTKbllll 6acThl 1aTbl a30T (N=7) eKeHi 6eJiriJii ... 

OH:na 60J1CbIH, 6i3XJ,epni1-~ neM a11aTbIH ayaMbl31lbIH. 6ach1M 

Kenllliniri a30T ( 75-78%) OJI Here? Ce6e6i on e3iMeH e3i K:OCaKrnnraH 
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6epiK 3aT neniK. EacK:anaphI ()!(en, )Kep, cy, )K¥JI.lJ.hI3) K.OChIJihIChm 

apanacaµ,bI. OT oraH K:OChJJIMattnh1 .lleniK ( epHeKTi I<:apaKbI3). ,n:eMeK, 

6¥JI apa,JJ,a ayaHbl epneH caK:TaII, Tb!HbICTbl, eMipni ¥CTaII T¥PFaH 

OCbl )KeriniK K,OCaK, 7x2=14. 

OH:.lla 6011cbrn, 6apnhIK XHMH51JibIK. 3arrap )KeTi TOn1<:a 6eniHreH. 

(1-2), (3-10), (11-18), (19-36), (37-54), (54-86), (87-92) ... 

McnaMna )J\eTiniKTitt: Marhrnacbrn att:rapry ywiH F¥pbm 601JFaH 

3arrap 6ap. MhrcaJihI anrarnKhI l\ar6a )KepiHe HdpeCTeciMeH )KaJIFhI3 

KenreH aHa\.:bI (ha)Kap AHa) i3,llen Cacpa MeH Mapya rnynapbI apa

ChIHa )KeTi peT )KyripreH. Con mi 1<:a3ip xa)KhIJiapra Mttpac 6on)J.hI. 

OH:narr K.apati:hl3. M¥H.lla na aHTbJJIFaH JKeri MeH eKi (eKi ray). 

Ei3niH. AxMa.u Maccaytt FbrMpaTbIHJWFbI raw K,a3aH )l(eTi Me

TannaH 1(¥Hbrnratt. On Meran.uap :>KeTi xar KeK MeTaJI!\aphI... EHni 

attThIJIFaH K.attranaymhI )KeTi cattbIHhIH, Kd16ip TaMarna eptteriHe 

KeneMI3. 

AII.JJ.bIMeH AnThI Anaw - AnawaxaH epHeri acnaH ranaMhIHaH 

opbIH anaThIH 3op K¥PLI11hlCTapra opbIH anaTbIH 3op KypJJ:em 3aH, 

eKeHiH Kep.lliI<. Ocb1 eKi opra,lla, a,a:aMHhll{ KYH.lleJiiKTi eMipitt.ne Ke3-

.ueceTiH 3anap,QblH. na co.11 6ei1He,ne Ke11 6onarhIHhIH ai1TanhIK. Achm 

Tac Kpttcran.uap ,na anThI Kb1p11b1, mowaI<: Te6eni Typnep Ken Ke3ne

ce,ni. Mh1ca11b1 ea Ken Tapara11 aI<:TaC - aI<:bIK racTbI - KBapu TacTbI 

anattbIK,: Si0
2
=(7+8)2=14+ 16==30 . .n:~rn cosr attTI(aH 6etl.tte. OttbII-l 

K¥PaMhIH,na K,oc )l(eTiniK CHJJHIJJIH - KpcMHH 6ap Si= 14. J1aFbrn, 3YM

pyn, 5.!I<:YT CH5.ll\Tbl TaMarna aCLIJI TaCTap - 6dpi aJITLI l\blpJibl Keneni. 

AyanaH )l(ayaTbIH - K.apnh1 anai1L1I(. 

TaMawa KepiKTi a11Th1 I\b1pnb1)K¥JI.llhI3-1<:ap K,bipay- K,¥C 1<:aHaThI. 

0HbII-l KenTereH Fa)l(aHLm epHeri aµ,aM.llhI TaH,;laH.Ubipa.ubI. On J\1¥3 

6onhm K.aTK.aHna, cy 6011bm epirett.ne KerrTerett epHeKTep illbIFa)lbl. 

Aifra KeTemK cy MOJieKynacbIH.Ua orreri MeH cyTeKTepiHiH, e3apa 

opHanacy TypiHne repT )KaK,TbI 6ei1:tteciHne TeKwettiH. (l\ar6attbIH,) 

opTaJibII( 6¥pbIWbI 6ap: 
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OH:nan K:apaah13! AJITbl. 

A11Tb1 K,btpJibI 6a11 apa ¥5fCbI MeH l\ar6aHbII-~ - TeKweHiI-l apa.nhII\ 



j\aThrnachI 1<:ap MeH cynhII-i: apanhII\ I\aTbrnacbrnana . .6¥-JI apana Tipwi
niK Ke3i cy MeH l\OJ!LJ:aH )KacanFaH T~rnjpiHitt, cinTeyiMeH canbIHFaH 

rwphmhrcrnpnbll-1. TaMawa l\a6b1cyhr Kanaii! 
8ciMniK nym1eciHne TOJ1brn )KaTl\aH MhJcaJinap 6ap. CoHhIB 

iwiHne rynnepni an1m I\apanbII\. Oprnchrnna ca6aFhI 6eih1e Ana
waxaH, OHbII{ TapMal\ThIJiapbI eTe Kerr ... 

)KeTiHiH. eMip ryni conap. EHni )KeTiHil{ TaMawa HwapaT 

I\aThICTapbnrn Ke11eM13 . 

.6i3 )KOFaph1na A6a:H caHbIH I\apayMeH 6ai1naHbICTbI TeKweHiB 

opTanhIK 6¥-pbIWhlH KepniK: 
132 = o 9428=cos19"28' . M¥-Hna - 132 
140 ' 

- )KeTi ( ca6HF) HeMece )KypeK ( I\aJia6). AcThrnnaFbI can FhIJihIM caHhr. 

A.6)1(,LJ: ecerr ce3iH.ae on KanaMaH-= SLiu 20+30+40+50=140. On 
}\anaM ce3 .... FhIJihIM cmi. EKimui )KaFbJHaH OHhII{ mi l\OC )KeTiniK 

caH: 20+50=30+40=70; 5IFHH 7x20=70x2= 140. Eacl\awa attTl\aHna 

aH:TbIJIFaH A6aH. 6¥pbilllhJ )KeTiJiiKTiI~ eKi KepiHiciHett naH.na 6onraH. 

0Hhl 6bIJiaH )K06anaHbU<:: 

)/(emi xam KfJK J1CypeKmi mep6en 

0Rmap Zbtnbl.H ~UGCbll-1. 

FaJ1aM11b11j 8a:J1Can Jltupacbll-1 

K,a26aiJm1 ma6ac1>Uf. 

l\aHTaJrnywhI )KCTi caH11,apbIHbIH, mapa 6ai1naHbICTbI eKI 

TypiH KapaifhII\. 0HhII{ 6ipi .::..f" =xM=48 . .6¥J1 e3i I\¥paHna )KeTi 

peT )KeTi cypere M¥I\aTTarnT peTiH.Ue KenreH ( 40-46) cypenepne. 

0HaH w11ra.uh1: 48x7=336. On hl.upbrc )K-¥JI.llhI3bIHa caHnac An

hapMic=336. On e3i TeriHne I\aH.rnnaMa ~rneM muapaThI. 8H:TKeHi 

184! 

I 
i'• = 64 - 16 = 48 . 

,4R {
132 

84± 48 = 
36-

0HaH IJlbIFaL(bI: 62-26=36. 
-AltmbL72GH :J/Cemi 

we116ep 

EKiHmi )KaFbIHaH aH:TbIJIFaH cypenep.uii-i: caHaTThII\ M;:rni 6ona

.llhI: 4o+~?. =43; HeMece: 40+46=43x2=86. Ocbr caHLJ:bI TaFhI )KeTi 
2 

ecenei1Mi3 86x7=602 - (19-cypeHil{ 6ac )!<YJbIH caHbl). 

EH.ui OCbl eKeyiH )KgHe OHhil-1. ycTiHe 6epinreH :y11b1 i-\¥paH 
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caHbIH (gy1me caHJJ.bI) K:OCaMhI3: 336+602+382=938+382=1320. 
AiiThrnraH )J(eTi MeH )J(ypeK caHhIHbIH. TOJibII\ - KgMiJI TypiHe KeJI
.[(iK. M¥HhI K:aJiaif ¥FaChI3! 0¥JI J\¥paHHb!H, M¥F)J(H3aChl ,[(en 6iJieMi3. 
Ocb1 caHHhIH. TOPl\aJihII\ TOFhI3 ececiH anatthII\: l 32x9= 1188= 108x 
xll Aii+Kocaif eKeyi 6ipJJ.eH lllhIFaJJ,hI. (54x2xl 1 =54x22). 

0Ch!FaH 6aH:naHhICThI TaFhl 6ip caH: 
48x7+ 132x4=336+528=864= I 08x8=432x2. Kyrv1ic JJ.gyip caHhI. 

TeMip ,[(gyip caHhI 6oJIMhI: 864x2= 1728. Ocbr caH)lhI 6.¥pbIHFhI: 
")l(eTi K,aH:TanaylllhI )J(gHe ¥J1b1 J\¥paH 6epin.[(i" - ,[(ereH asn caHhI-

Ha K,ocaMhB: 2916±1728 = . TaMawa K.aThIHac: . {
4644 = 108x43 43 

1188=l08:dl 11 

0HaH lllbIFa,[(hI: 43±11 = . VaH:TanavrnhI )J(eTI )lereH asrT caHhIH {
54 . 
32 J.'-, • 

:>KeKe anraH)la 6ona)lhI: 432x2=108x8=864(632)+(90)+(132) ~r;: + 
+ -"U + lWw(.S . )l(oraphI,[(a KenTipinreH KYMic .ugyip caHhI. 5IrnH 
Aii,n;hIH. caHhI. On K,aihanayrnhI )J(eTiHiH: 6achI eKeHi ecTe 6oJIChIH. 
Oehl caH)lap)lhI ecKe aJihm MhIHa)laii 6ip epHeK :>Ka3,[(hIK,: 

x2
- l 6x=29 l 6-864. 

x2-l6x-2052=0, 

16±92 x=8±46 x= 
2 

x =54· x = -38 = -19x2 
I ' 2 

54 - An-I\aMap, 19-Te6e)leri rypa )J(OJI. 
J\opbIThIH,[(hIJJ.a, oH:nacy peTiH,[(e TaFhI 6ip epHeKKe KeneMi3. On 

e3i apa6rna rnpT - Ap6aF=273=91 x3 caHhJMeH 6ai1:naHhICThI. 0HhJ 
MbIHa Typ.lle )J(a3hm K,apaJihIK.: 91x3x4=91x12=1092. OchI caHra 
)J(eTi ecenen AM: MeH KyH caHbIH nepiwTenep caHbrna K,ocaMbI3: 
9lx54x7+ 1092=91(54x7+12=91(378+ 12) =9 lx390= =273x 130= 
=35490. 8Te epHeKTi, Kyp.ueni, :>K¥M6aK,ThI caH - AcnaH ap6acb1 
- Ap6aF 273 6ec TeMip TeKKe eceneHreH: 130=26x5. 0HhIH. e3iH 
T¥paH KaK:na caHhrna 6ai1:naHhICThI K:apayra 6ona,UhI. 5IrnH: 80+50= 
= l 30=26x5. Oehl caH)lhI }l(epJJ.iH. TOFhIC ( TeH:enic) )f(aI-J:a :>Khin)lhII\ 
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raJiaMH aHHaJibIC )l{blJibIHa CaJibICTbiphm K:apanhII\. 0HaH lllhlf'a.LJ;bl: 

{ 
61215 = 406 l x 15 

35490± 25725 = . AnraIIJI\bI cattHaH IIJblrapaMbn: 
97 65 = 217 x I 5 

4061-161=3900=l9x300= l 30x30=26x 150. TeMip.uiH. MywenniK 

caH 6¥pb1IIJbIHa, me ( 15-cype) catthrna ecerreHyi 6ip 150 = l SO· 5 
. 

6 

T 6 7(20+ 26) . 6 ~ . . 
aMawa )K¥M aK:: 16 I = ... ·. KOpIH eHTIH )l{eTI. 

2 

OH.nan I<aparaHna FaJiaMHbII{ 6ip ~M6aFbr 6ap ceKim:i:i. 

TeMipniH. ranaM11 opbIHhIH ecKe anaTbIH 6oncal(, attThIJIFaH caHnap 

COJJ TeMip TeK CaHnapbrna 6aM:rraHbJCThl eKeHiH ... M¥Hna 6ip Cblp 

6ap eKeHiH ce3eMi3. 

EKiHIIJi caHra KeneTiH 6orrcaI<, o.r1 .rra con ceKinni. OH 6ecneH 

6ai1:rraHhICTbI. 0Hna T¥PFaH 217 caH )J(epniH., n;;uui:eH.Kipen ai1TI<aH.na 

KyHHiH. FaJiaMH )l{bJJlhIHbIIi caHhI 6orrbm Ta6burnnh1, MirnJJHOH )l{b!Jl 

ece6iMeH. 0Hb1Ji MaFbIHaChI 6i3 OH CKi Mywen )K¥JJJlbI3)lap, aprbl 

I(03ranMaHThIH acnaH .nen ecenTel1Mi3. Eli3niK yaI<hIT cce6iMi3 TeK 

6epri )l{CTi xaT KoK l(03ranbICbI. OnapnhIIi opTarrhffhI KyH. On Kyu 

aM:nrnraH JK¥JI)J.hI3)J,apnhm 6ipeyi. Orrap .ua I(03FanhrcTa 6ona.uhr. 

EipaI< onap ThIM anbrc 6onrnHJlbII(TaH onapJlbUJ: I<03FaJlbICbJ ci3rc 

ce3inMeM:ni. )J(ep rnpHXbIH 3eprrereH reo.r10nrn FhIJlhIMbIHJla OHbIH 

6acbJHaH Kerr M11rr1111ottnaraH n;:iyiprrep KeIIJiprettiH ngrrerr)len OThip. 

CoraH cyiiettirr )KaCaJIFaH rcoxpoHorrormr (Ta3hIHa KecTeci) 6ap. 

Corr 6oi1hIHIIIa ranaM11 )K¥JJJlhI3JlhI acrraHHhIIi attHaJJhICbl corral(IIJa --

3nrr11rrc )l{OJIJlhI 6onanL1 eKeH. 0Hbll{ aH.ttanhIC IIJanwal{JJ:hffhI MbIHa 

Typne 6onca KepeK: reonormrnhIK n;:iyipnep 6otthrnwa. KeM6p11~I 

70 MHJIJIHOH )l{bIJI, OpnoBttK - 56 MHnrrttoH, C11nyp 35 Mttnnu011. 

JJ:eBOH - 56 MHJJJI. :>KiibIHbI 6ona;J:bl: 70+56+35+56=217 MHJIJIHOH 

)KhIJJ. 0HaH KettiHri n;:iyipnepne TafbI ochI peT Kaihanatt)J.hI: Kap6m1 

- 70, TiepM -56, Tp1rnc -35, IOpa-56. )l(11hrnb1: 70+56+35+56=217. 

OttaH Kettitt: Men-70, TianeoreH - 56, HeoreH-10, 51FHH 6i3 yIIJim11i 

ranaMH )KbJJIJ.lhll{ opTaCbIHJlaMbl3. Ocbr caHra aHThIJitaH cm·wap ng.r1 

Kenyi TeriH eMec. Ep Jpi I<apai1 3eprrey,ui KepeK eTe.ui. 

Annara wyKip. aJ1-MazuaHu, 7 II-I 996. 
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WblHAbl~ Wbll-\bl f"blJlblM.QA 

MgceJieHiH: He rypa.rrbI eKeHiH 6ip.n:eH 6iJI.n:ipy yrniH ce3IM.UI 
6ip rui:rraH 6acrniiMbI3. 

«KiTaIITaFbI bI.n:pblCTbI ecKep. 8iiTKeHi OJI lllbJHIIIbIJI 6ip 
rraiffaM6ap e.n:i. 0HbI )KOFapFbI opbIHFa KeTep.n:iK» (19-cype, 56, 57-
rui:rrap) (Ay.n:apJv!a: Xa.;·rncpa AJirnii). 

1~s..J .9c.s ~ )~ ..):!(..}" ~ ~u ...... ~._, ~l ( 6,) 
.J.J .W.. ~\..il .c~l [ 6 V] ( i °i......., .J.J"& .... y,~) 

B¥JI apa.n:a 6i3re oiiJiatty yIIIiH 11mapaT eTiJireH 3op MaFbIHa 
)KaTbip ,TJ;eII 6iJieMi3. 8iiTKeHi hl.n;pbICTbl lllhIHIIIbIJI rrattmM6ap 
,nerr )KOFapbI .n;gpe)Kere KeTepy.n:e, rraiirnM6apJihII\K,a KeTepy.ue, 
AJIJiahrn )KaK,bIH,nary.n:a, )KaHaTK,a )KQHe KeKKe IIIbIFapy.n:a Ka¢ 6ap. 
PacbIH anrnmia rraiirnM6apJiap,nbIH; 6dpi .n:e IIIbIHIIIbIJI, )Ka.JIFaHIIIbI 
naiirnM6ap )KOK,. MgceJie coJI IIIhIH.UbIK,TbIH; Typitt.n:e, OHbUJ: aMbip
Macbrn,na, OHbIH; caThIJihi ,ngpe)Kecitt.n:e, OHhIH; cattaThIH,na. Ai1TaMhIK, 
6i3: «A1111ah 6ip, nauw.M6ap xa~» )].err HMaH KeJITip.n:iK. OJI lllhIH,UhJI\. 
BipaK, coJI yrnitt )KOFapbI ,ngpe>Kere 6ip,neH )KeTe aJIMaMMhI3. 0.TI 
¥3aK )KOJI, OJI 6ererri, TOCK,ayhIJI,Uhl COK,TbIK,I!a.Jihl )KOJI. 0FaH 30p 
eH;6eK eTKeH epnep rntta )KeTe ana,[(bl. bI,nphIC )KaH a51Mai1 Annahrn 
CbIMbIHhIII FhIJihIM )KOJibIHa ett.6eK eTKeH a.n:aM. 

Bi3.n:ep.n:iH: 6¥JI .n:ym1e.n:eri eMipiMi3 on .n:ym1e.n:eri MQH.rirriK IIIbIH 
¥JibI 6aK,bIT eMipre TeK ;:i:aHblH,UbIK, CbIH MaH:.n:aHbI, yar<:hITIIIa Hgpce. 
M¥tt.n:aFbI MaK,CaT a,naM.n:ap,ll,bI eneKTeH 6TKi3iII, KiMHiH; K,att.n:aH: 
ophIHFa JJatthIK, eKeHiH ai1:b1py. PachIH,lla rracbIK., tta.n:aH, I\H51HaTIIIhIJI, 
)Ka.JIK,ay, eTipiKIIIi a.n:aM.n:apMeH a.n:a.rr, HHa6arrbl, AJiahThI TaHbIFaH, 
HMaH KeJITipreH, rrai1:rnM6apJiaprn eprett a.n:aMrn )KaJ\ChIJihIK. icTerett, 
i3ri, OHIIIbIJI, FaJibIM, xaKiM.n:ep TCH. 6oJiap Ma?! 

Ill hIH.UbII\ )KOJibrn.n:a gp a.n:aM gpTypni )KOJI,Ua 6omrnK,: TaK.YaJibrn~, 
co¢bIJibIK,, Mbip3a.JibIK,, etteprra3)],bIK,, 6aTbipJibIK, TaFbICbIH TaFbUiap. 
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Cottbill irnitt.n:e e1-1, cettiM,n:ici, e1-1, T¥paK.ThIChI, e1-1, Kerr e1-1,6eK KepeK 
eTeTiH rypi ,n:gn,n:i FhIJibIMH )KOJI. AI<hUI, I<aH:paT, )l{ypeK yrneyi Ta
nacbrn Kenirr FhIJihIMFa )Kyritte.n:i rnH: A6ai1 iniMiH.n:e. Mitte och1 
Mgcene COFaH corn.n:h1. f hIJibIM 6onrntt,na OHhI ynKeH, KeH, MaFhrna.n:a 
aJibIII I<apanbII<. T:mipiM AcrraH,n:bI .n:a, )J(ep.n:i )J,e aJJ:aM yrniH )KapaT
ThI. AuaM,n:hI n<epJJ:e xan11cpa erri. )J,eMeK, con T¥TaC ¥JihI FaJJaMJJ:hI 
Keu ryp.n:e aJihm, )Katt )KaI<ThI TaJIJJ:ay eii, )l<OFapFhI .ugpe)KeJii WhIHJJ:hIK 
COJI 6oJIMaI<, bIJJ:pb!CThlH, illblH)],bIFbl COJI 6oJIFaH. 

hlllpbICTblH, naH:rnM6apnap TapHXbIH)laFhl MgJiiMeTiHe KCJieMiK. 
I\¥1JaH.n:a ecKepTKeH rnM:: «KirnrrrnFh! bI.n:pcThI ecKe an» .n:err. On 
Kici eTe epTe.ueri rraH:rnM6ap. Yrnimui rraH:rnM6ap: A,n:aM am, llhl:c, 
hI,n:p1>1c . .51FHI1 on TOIIaH cy,n:aH, fl¥x.TaH 6¥phIHFhI a,n:aM. MenwepMeH 
aJIFaH.[(a OJI Kici 0Chl.[(3H KeMiH.n:e 25 Mbll{ )KbJJI rnaMaChl 6:y_pbIH 
6onrnH .ueyre 6011a,n:1>1. 

hl.UpbICThill ynKeH gKeci M11hna11n Ea6brn (Bas11nomrn:) )KaI<K,a 
I<OHhICTaHhIII Cyc wahaphIH CaJIJJ:bipFaH. 0HhIH, Hap arrhI 6a,'laChI
HaH blnp1>1c ;:i:y1rnere Kene):{i. 0HhIH, ryrnH )Kepi MbICb1p.n:a (ErnrreT
Te) Mattmp (MaHcp11c) ,n:ereH l\OHhIC 6ona,n:J:.L ,ll,eMeK OHhIH, aTanaph1 
Bas11Jiomu1,a:aH Kenrett.n:ep. 

hlllpbICTbIH, OH Typni I\aCHeTi- eHepi 60JIFaH: ] ) rraH:FaM6apJibIK,, 
2) FhIJihIM Ha)KyM (:>K¥JIJJ:hI3) FhIJihIMhI, 3) )Ka3Y-ChI3Y epHeri, 4) Ke
MewiniK, 5) COFhIC K¥Pa.rihIH )Kacay, 6) )K3CblphIH )KayJiapMeH COFhICy, 
7) ')l(aCbiphrn ')l(aynap.LJ,bI I<OJIFa Tycipy, 8) TOI<:hIMa KHiM Tiry, 9) M¥
xaMMa.n: Mycrncp11 Xa6116 AJrnah nereHi, 10) AnJiahThIH 6ipniriH 
AcnaH rH6paTbIHaH arIFaH. 

OcbI icTepine cgH:Kec on K1crn11-1, HhICTihI eciMnepi 6onraH. 
ArnchIHhIH, I<OHFaH aThI AxHyx. )J.¥pbIC icTep.n:i Kerr icTereHi yrniH 
OHhl hlnpbIC aTaFaH. OJI )1(¥JI,LJJ:>I3 fhlJihIMbIH Heri3aereHi yrniH OHLI 
)1(¥JIJJ:hI3 aTbIMeH hapMic arnraH. On hapMic rpeKrue f epMec, na
ThIHIIJa MepKypnM: ( chrnan ), MhIChip aH,bl3hIHrna ToT, apafoapwa 
F¥fapa.n:, l\a3aI\lila Attl\hI3 -eKiHrni acrraH, 5IFHH 6ipiHrni, AH:.uatt 
Keihttri KeK. On Ali MeH IllonrraH apacbm.LJ,aFhI, KyHre eH, ')l(aI<hIH 
HeKepi. )l{eTi xaT K9KTiH, Kirnici COJI ce6errTi KyH H¥PbIHaH 6ip
)J,e r<epittirr, 6ip.n:e KepiH6eH:TiH )Ka6hII< )K¥JI)],hI3 (fepMec aThI co
HaH) (1-cyperri l\apa1-1,1>13). 0HhIH. MCTaJihI cr,rnarr (80). Con 6oH:
hIHIIIa on naTLIHIIIa -chrnarr-MepKyp11ii a:ra.nratt. Cbll-tan nereH 
ce3,n:i1-1, gpirrTepiH KepiciHrne OKhIII a6cblH nereH -cbtp -cbrnan-
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aJZ-xw.1wuzb1~ d)JJCKe :>Kanraca,z:i;i,r. 8ttTKCHi Chrnarr AnThIH.UhI 

epne.ui. 
,[(eMeK TaCTaH aJIThIH aHhiphm any.UbII{ 6acThI g,nici. AJJTbIH 

-KYH MeTaJihI. An bI,nphIC aJIXHMIUIHhU:J: Heri3iH canraH a.uaM. 

0HbII{ MbIChiprna ToT aTanybrn epTe.ueri aI{bl3 6oi1hrnrna KytttteH 

6epri irnKi yrn cepiK: AH:, Attl\hl3, lllonnaH. Ocb1 yrneyiHiH. dyn11eci 
ToT aTanraH. 

n¥JI ce3, 6dJJKH - apa6rna - l(a3al(rna Tom-Tym ararnrreH 6aH:na-

i 9 .. --· --7 2 6 
-------

J/{'}flP,b13 OPUHJJ,APU. 

1-cypeT. >K¥11Abl3 Opb1HA3Pbl 
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HbICThI 6onyh1 MYMKiH, ettTKeHi OJI }l(i6eK I\¥PThIHhII-l aFaIIIhI. )J·(i-
6eKmi apa6wa J(bl3 .LJ,eii.LJ,i (AttKhI3, aThr coHaH 6ony KepeK). hl.LJ,phrc 

TOl\hIMa KHiMre yH:peTKeH COI-l ToT arnw eKKeH. EH.LJ,i 6ip TaMarnacbI 

hl.LJ,phICThII-l 6ip aThr ymKin-Macnac (-..,'.i.l..'.:.il070). 
EapnhIK. FhIJihIMHhIH: Heri3i ecerr - enrney 6onca COHhII-l el{ 

6acTbI )l(a3bIK. Myrneci-6eTi yrnKiJI 6ei1He.[{eH T¥PaLlhI. OcbIMeH 

6aM:naHhICThI MbIChip yrnKiJiiH ecKe anaiihII\. }\amp aJIFaH yw caH

HaH TiK 6¥pbIIIITbI yrnKiJI IIIbIFa.[{hI: 3+42=52
; 9+ 16=25; 0HbIH, 

6¥pblIIITapbr: 36°521+53°W+90° =180° M¥H.[{aFbI yrn caH: 3,4,5 
FaJiaMHhUl 6apJibII\ 6ec TeriH Iq'.'.payrnhI 3arrap.llhlfl )Kai( 6eH:HeJ1epi: 

ymKin, me pm, 6ecKy,7 ... E¥JI M;;iceneHi an-</Japa6u 3epmmen, TaMa

wa Mttpac l\aJI)lbipraH. OrnH opanaMhI3. 

E¥JI apa.[{a ecKepTeTiHiMi3. I\a3ipre 6aTbIC en.LJ,epi imiH.[{e M¥HbI 

TI1-uparop yrnKini nece.LJ,i, oHaH IIIhIK.K.aH 3aH:.[{hI TaFhI COHhIKi .[{ece,ni. 

Ilmparop iniM.lli con MbICbip eniHeH ;;iKenreHi 6enrini. Con ce6en

Ti 6i3 OHhI bl.[{pbIC -Marnac aTbIMeH aJiaMhI3. b¥JI apana 6ip C83 

TaFhI ecTe 6oncbrn. )Ki6eKTi apa6rnp I\hn .[{eiiTiHi attThIJI.[{hl. EKimui 

:>KaFhIHaH aMThIJIFaH yrnKin.LJ,i Mb1ChipJ1hIKTaP )l(irrrreH ( apKaHMeH) 

yrn K.a3hII\ K:aFhIII, 12 Myuien.[{iK TyttiH TyM:irr )KacaH)lhI eKeH LJ,eM:,ni. 

On )KiIITepi }l(i6eK 6onca, OHU.a on )l(i6eK ywKi.TI HeMece Khl3YlllKin 

6onMal\. An l\hI3 ..QereH ce3)lil-l caH):{hII\ M;;JHi 6ona,n:hI I 07. 51rn 11 

MacanacRa .z:r:;;in Kene,ni ( 1070= I 07* I 0). 
hl.[{pbICThIH, TaFhI 6ip HhICIIhI aThr EanHaFHMa. On 6aK,bITTbI 

MaFhIHaCbIH):{a 6onca KepeK . .5Irn11 011 Ttp1,z:i:ei1: )KOFaphr .zi:;;ipe)Kerc 
. . 

)l(eTirr, acnaH ;;ineMIH apanay.zi:a. 

TarnT-rn6aLJ,aT rreH ~)lhl3 FhIJihIMhIH 6ip.zi:ei1 ¥CTaFaH 

hI.z:r:phIC rrepirnTenepMeH ,noc 6on)lhI. KyHHil-l hICThIFhI eTKeH,[{e 011: 

Herne MhUl )KhIJI,IJ,hII\ )KOJI)laH KyH 6i3re ;;icep eTe)li. OrnH )l(al\hIH 

nepirnTenep):{il-l K.aJihI HerniK 6onap! Onaprn )l(eH:inniK 6ep, .zi:err J1¥Fa 

K,bIJI.[{hI. ,Il,¥FaCbI K,afarn 6oJI)lhI. TiepiIIITenep OHhI acrrmIFa KeTepin, 

KyH )l(aHbIHa I\OM):{bl. f a3p11nre 6aphm, hl.z:r:phICThifl a)KaJihI K,arna1-1 

)J,err C¥pa)lhI. On attTTbI, OHhII-l a)KaJihI KyH (I\y~T) )KaHhIHa 6apFaHJl::t 

6onap. On OH)la 6apMac, ~FHH enMec .zi:e.zi:i. On K,a3ip I\y~w )KaHhIH

.z:r:a .[{e.[{i. J:\apaca on enreH. }l(eTi xaT KeK XaJil\hI )KaHa3a Harvra3 OK,hm 

6aih an-MaFMyp11ra KeMreH. fa3pa11n Kenirr OHhm >1.<aHhIH anhm, 

K,aiirn TipinTy.[{i C¥pa)lbI. 0HhI r<:afam erri. On TaM¥K.ThI Kep.z:r:i. Co

HaH KeHiH OJI ~MaK,K,a 6ap.[{bl ):(a, OHaH WbIK,IIa)lbl. 
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Orr 6ar3bI yaI<brrra ~MaI<Ta, 6ar3hI yaI<hrrra TepTimni xaT 
KeKTe, 6ar3hI yaK,hrrra aJIThIHlllhI xa.T KeKTe nepirnTeJ1epMeH 
6ipre rn6a.D,aT K,hIJia.D,bI. Pachrn Amrnh 6ine.D,i c.~1.& lcJI" .,il..L..::i _,ly) 

H¥xnai1raM6ap oratt HeMepe 6on1:>m rn6bma.D,bI (E¥JI Mg;riMerrep 
Pa6)1Fy3tt.D,bIH: I\11cacttrr Att6mi: KiTa6hrnaH aJibIH.D,br). 

Oc1:>1 MgniMeTKe 6ai1:JraH1:>rcT1:>r «AJIMaThI aI(maMbIHbIH:» 1994 
:>KbIJI, 11-K.aparna.D,alllbII<K.aHHeMipiH.D.e Mbrnamlatt MaK,rura6acbmraH: 
«)l(aK,bIH.D,a AMep1n<a FbIJibIMbI 6on:>KaM :>Kacaratt: MapcK,a :>Ki6epin
reH aMepttKaH rapbrrn KeMeciHeH an1:>rnraH .D,epeKTep.ni 6ip Ton :>Kac 
ran1:>1M;:i:apMeH 6ipre 3eprrereH.D,e, Mapcrn (ApaH:.D.a) ErnneT nttpa
Mtt.D,anap1:>rna ¥K.Cac K,¥PbIJibICTap 6ap 6on1:>m IllbIK,TbI. )l(~me Pttxap.n: 
.D,ereH 6on:>KaM :>Kacatt.D,bI. 197 6 :>KbIJibI MapcK,a ¥J:llK,aH aMepttKaH,ll,bIK. 
rap1:>1rn KeMeciHe opHaT1:>mraH COI-lFhI ynri.D,e :>KacanraH <iJoToKaMepa 
KYH :>KyH:eciHL(eri )l(epre el{ :>KaJ<:bIH nnaHeTanap,ZlbIH: 6eTiHeH e:>Kenri 
epKeHtteT 6enrinepiH TanJ<:aH. P.Xoarn3HL( 6¥raH J<:aITbI J<:bI3bIFbIIT, 
3eprreyre 6ip Ton MaTeMaTHK, <!Jtt3HK, KOMilbIOTep MaMaH)J,a
pbIH J<:aTbICTbrpraH. Onap,ll,bII-l otthIHIIIa Mapc 6eTiH.D,eri cypeTKe . . . 
Tyc1prnreH epeKrne anbm m1paM11.rra :>Kep.D,en erttneT nttpaMtt.D,ana-
pbr MeH a.D,aMHbII-l 6eT 6eH:tteciH canraH c<iJttHKC apanapbr ¥J<:Cac 
6onraH. Onap TinTi 6ip ratta MaTeMaTttKaJibIK. :>KyH:ere 6arhrrranraH 
:>Ko6aMeH canbIHFaH .D,ece.D,i. TeK eI<eyiHiI-l KeJieM.D,epi eKi 6eneK ... » 
-ApaH:.rrarbI yrrKeH. ,ll.eMeK FaJibIM,ll,ap nttpaMtt.D,a )l(ep MeH K8K 
6aH:rraH1:>rc1:>rna aH:raJ<: .D,en 6ine.D,i. 

l\¥PAH AJITTAPbIHAH 

0Cbl aHTbIJIFaH,ll,apra K,OCbIMWa J\¥paHHaH MgJiiMeT KeJITipeMi3. 
56-cype.D,e MbIHaH.D,aH: a5Irrap 6ap: «An eHoi J1C¥llOb13oapobll-f opblH

oapbLHa cepm eme;i1iH (75). _Ezep 6inceljoep on 3op cepm (76) . 
.!)!. l.i....I" +o _, l.9t lh;.. -'!" ( v 6 ) . _, 0 Jiu.I" J _, :a..t... JU .s:..1.:il"' ( v i ) 

FanaMHbII-l K¥PbIJibICbI, :>K¥JI,ll,bI3.D,ap.D,bII-l opbrn.D,apbr, )l(ypic )l(OJI
.D,ap1:>1 -fopi coH.D,aH: rnMawa acK,aH we6epniKneH :>KacanraH. On a.D,aM 
6anac1:>rnbII-l K,OJihIHaH I<eJIMei1TiHMynupa. Orr e3 6eTiMeH K,¥pbmyra 
;:i:a MYMKiH eMec Hgpce. ,lleMeK zwzaAIHbll-f :J1capamyutbI Heci 6ap. 

Mitte, K,a3ipri FbIJibIMHhII-l L(gJienL(en OTbrpraH T\OKbipbIMhI. 83 3a-
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MaHhIH.LJ:a hI;::i:phIC naHraM6ap ;::i:a K03i COFaH )l(eTKeH FOH. hl;::i:phlC 

AmrnhhIHhIH 6ipniriH acnaH rn6paTbIHaH aJI.LJ:hI ;::i:ereH ce3 COHbI 

KepceTe;::i:i. J\¥paH a51.ThI JJ,a coHhI KepceTe;::i:i. On 3op (:plhl) cepT 

(aHT), ottaH TafhinhIM an-6in ;::i:en OThip rnH. ,UeMeK, K¥PaH Mmbz, 

b!OpblC UMQHbl, K,mipzi Zbl!lblM ma6bLCbl -6api 6ip :>1cep2e mOZblCmbl 

;::i:ereH OChI. 0HhIH: ycTiHe hl.LJ:phIC canapnaphI MeH aMepHKaH rapbIW 

KeMeClHIH, M~miMeTiH CaIIhICTblpbIII I<apaH,hl3. 

AHThIJIFaH 56-cypeHiH )l(HhIH caH,IJ,hII\ 6ac caHhI 6ona.n,h1: 

56+ ~1 + 177 +96 = 360 
208 

0Hhl 6bIJiaH )l(aJaMhI3: 

.SIFHH: 

{

45 
208±152=52*4±19*8=8(26±19)=8 7 

{
360 

208 ±152 = 
48 

360- rnett6ep caHhI, 48- )l(eTi peT I<aihanattraH MyI<arraraT 

caHhI. (..:..f'=48, 40-46 cypenep). An caHhI coraH ece 96=48*2. 

52-xaM.LJ:hI (..:>.A..l) caHhI, 26-TeMipTeK, 8-eri3, 19-rn6e.n,eri (6ac 

6aTa dpin caHhI). 

OcbIIIapJJ,hIH: fopi Ke3;::i:eH:coI< H;}pce eMec. OH:nan K:apacatt:hl3. 

56-caHhIH anaThIH 6oncaK: on7*8=56 HYM (:Uf') T;}yniK KYH ;::i:ere1-1 

ce3. Tdi-i:ipittitt: ranaMH 6ip KyHi eny MhIH: )J(hIJI,IJ,hII\ .uereH, HrnapaT 

ocbrraH Kenyi hII\THMan. AH:rniihII\: 25*2* 1000; 50* 1000=50000. 

25*2 hI.n,pbIC yrnKin caHhI (9+ 16+ 25=50). Mhlll ranaMH ;;)Jiicp: 6 l 8-
+ 382= 1000. 

I1aH:raM6aphIMhI3JJ.hIH: JJ.YHHere Ke11yi )l(eHiHJJ,e 61-cypeJJ,c 

attTbIJIFaH. '\ \ - ...... J)O ll....:,...__g [ \ t] 
)l{HhlHhl: 

61+ 
31 ~ 70 

+14=276=23*12 
201 

OH;::i:a MhrnaH,lJ.att a51.T 6ap: Con yaK:hITia MapnaM ¥Jlbl Faika: 
«ail ¥13pmw ¥JmaK,map&z ! lllbm ;HaHiHoe Meli ceH<)epze All!lQhblHbLl-f 

elliuicLitili, a..1obvltdazb1 Taypammbl pacmaywbl :>1ca1ie .lteHeH Ke-
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u1112i KeJZemiH AxAwO ammbz IlailsaAt6apJvteHeli cyiliHULi.rteilMiH», 

-)l,ereH (6) . .J ~) -:l.Y-".JJ-:l\.:i'-5 ""'U ~..i'-5 L...,.;. b...~ ('1) 
Con cype,n:eH TaFLI 6ip a5J:T: «Ky.r.(iKci3 Annah e3iHiH: )l(OJibIH

)l,a MbII<:Tbl I<:aJiaHFaH ,n:yan,n:aii cacp 60JiblII COFbICI<:aH,ll,ap,n:bI )l(aI<:CbI 

Kepe,n:i» ( 4). ~\. s~~ ~lu ... .J """""'.JU"" ( i) 
.hl¥H,ll,a AxMa,n: caHbI 53, oH,n:aFhI 6epiK l\¥PhIJihIC cacp 6ymrnH 

~\.u )l{ep)l,eri )l,e, cOHhIMeH 6ipre acrraH)l,aFbI )l,a :IK¥11,ll,hI3,ll,hII<: 

K.¥}JhIJihiebI Manrnachrn)l,a anyra 6oJiap )l,eiiMi3. 0HhIH: eaH)l,hII<: 

M;}Hi 6onaµ;b1 6ymrnH = 113- AxMaµ; eKeyiH I<:oeaMhI3: 
(166 

113±53=~ 
L 60 

OebI eKi eaHHhn~ eKeyi ,I.Ie TaMawa. AnrnWI<:hI caH 166- }\aye (Mep

reH .S.JU"-) eaHbJ. On 9 Mywen (MewiH), on 6-acrraH MywrnpH):{hIH: 

ll101-:1:a:i1):{hIH: -y:Hi, OJI bIµ;pbICTbIH: aerraH)l,aFbI TaFaT opHbl. blµ;pbie 

)K\UJ):{hI3hI 2-aerraH hapMie-F.papa,n: µ;eµ:iK. 0HhIH: eKiHwi, KyHHeH 

aprhI MeKeHi 6-acrraH Illo1-:1:ai1. ,lJ.eMeK TypaH }\aI<:rraHbIH: rnpT 

6¥pbIIllhIH.lJ:aFbI caHµ;ap WhII\ThI: 2+6=8; HeMeee eaHaT TypiHµ;e 

26,62 ( 1-eyperri I<;apaH:hl3 ). 2-cypeTTe eon aerraH KopiHieiHiH: 60-

)l(bIJI):{hII\ MYWeJI eee6iHe KeJITipreH TYPi. OHµ;a AH:-54, KyH-91, 

:!K¥11):{hI3 53 eaHµ;apbIMeH KepeeTiJireH (J\¥paH 6oH:hrnIIJa). OebIMeH 

6ai1naHbICThI 53-cypeeiHe (irn11 AxMaµ; eypeeiHe) KeneihK. 

J\¥paHHhIH: M¥xaMMaµ; eypeei 4 7 caHbI MeH AxMa)l, eypeeiH 

I\OeaMbI3: 

r100 
53±47=l 6 =50+50=25*2+25*2 

«J\acp» gprriHiH: caHbl 1 OO=J . On HwapaT. n;}JIKH, 6ip MaFhIHa,[(a 

on l\¥paH 6onap. «!\» 50-cypeHi I<:apaH:hI3. 0HbIH: eaHbI 50+ 100+ 

+45= 195- I\hHFC ~(.}"" 19-cypeHiH: MyI<:aTTaFaTbl. 6-eaHbI FaJiaM 

eaHbI (eMip caHbI). EKi eciM cypeHiH: eaH,ll,apbrn I\OeaMhI3: 

{
108=54*2 

61±47= 
14=7*2 

J\oe AM: ( 54 *2= l 08) xaI<: caHbI. I1cnaM )l,iHiHiH: xaI<: )l(OJibIHbIH: 

11wapaTbI aMI<:hIH. 7*2= 14, OJI ,[(a I<:OC anTa, TOJibI ai1, oTTeK. OrnH 

Mywen caHbIH I\OCCaI<: 6ona.[(bI MeTip-TeMip (xa,n:tt,ll,) caHbI: 
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{
26=19+7 

14±12= 
2 

EKi cypeHiH; )l(IibIH caH,z:i:apbI: 

61+201+14=276 

47+92+38=177 

108+293+52=453 

{
453=151*3 

HeMece 276 177= yrn epKem = .....U\:- = ( caHaT= 151 ). 
99=9*11 -

EpI e3 a.JIJJ:hIHa 6ip M;;lcene. 53-cypeciHe KeneMi3. 
(63) ~ ~ lli:.. 

...... .M J_)O . f' 

53 + 
31

+
93 

= 293 )l(IibIH caHbI Arr- hmKpa CaHhIHa TeH;: (Arr 
124+62 

htt)l(pa= ~r 239). 
EaCI\hI aiiT caHbI: ~f' I.ii .k. J'-5 

An- Ha)l(bJM= 124 
A3a= 702 
hyii= 21 

847= 21+702+124 
847 

TaMamachI co.JI, 6¥JI caHTeMip.z:i;iH; (xa.z:i:ttJJ:TbIH;) aTOM carrMaFhIHhI.Fl 
6enmeK caHhI: A-26= 55,847. 

0HaH 6i3 ru1xaun.z:i: (57) caHhIH IIIbIFapaMbI3: 
847

=154 = t 57° . .5IFHH 14XII 550 ' g 

0HbIH; 6yTiH TYPi 154- K:aJJ,aM ( epTe,z:i:eri) 3aT. 
0Hbl 6bIJiaH )l(a3aHhII\: 

11(61-47) =14*11=154 
HeMece: 

61*l1=47*1l+154 671=600+71=517+154 

)l(ep MeH KeKTeH )l(¥JI,1.l,hT3Uap 6¥pbIH 6onrnH (l\aJJ:ttM). Och1 
Ha)l(blM caHhIHa WbIHlllbrn naH.rnM6ap (~-¥\. ~\.=205+63=268) 

CaHbI }\a6bICa)],bl. 
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Oehl eaHJJ.hI arr,r:i:hIMeH haH,r:i:ae ( reoMeTp1ur= 119= Apa) eaHhIHa 

1<oeaMhI3, ee6e6i 0.11 bl,r:i:pbieTbIH: II.IhIHII.IhrnJJ.hII\ )l<OJIJJ.aFbI 6ae g,r:i:iei 

-haH,r:i:ae -eJIII.Iey, I\¥-PhinbieThII\ eaH 6oJiaJJ.bI: 

{
387 

268±119 == 
149 

ArrFaII.IK;hI eattrn 1<ocaMbI3 6ec I\aF6a (IIaiiFaM6ap) eaHhIH: 

{

847 
387 ±460 == 

127 

ArrFaII.II\hI eaH AJI-HvDKHM+A3a hyH:, 5IFHU 6arnp :>K¥JIJJ.bI3 

eepTi.... EKimni eaHJJ.bI eKi eeeJieeeK 6oJiaJJ.hI: 127*2=254- Tay 

I\¥-eTap (H6pahttM eaHbI). AH:TbIJIFaH eaHFa 1<oeaMhI3: 153=17*9, 

5IFHH TOFhI3hIHlllbI aH:JJ,a - I\ayI>1eTa Ae-Aec)rn aerraH earrapbI 60-

Jia,n;b1: 847+153= 1000=618+ 3 82 haH,n;ae -Arr-Haxhrn (Apa) eaHhI 

119, OJI ,n;a )l(eTi xaT KeKTi aparraraH earrap eaHhI, 5IFHH: 17*7=119 

OFaH I\OeaMbI3: 17*9=153 6ona,n:hI: 

{
272=17*16 

153 ±119 == 
34=17*2 

268+17*16+92*5=268+272+460=618+382=1000. 

{
1000 

540 ±460= 
80 

TaFbI 6ip epHeK: 54*7+268=646=378+268=646 On )1(0HiH,n:e 

MhIHaH,n:aH: oH: 6ap: 268=67*4, 67-eype,n:e 8a.JU1.MU ~038a.Jlblc 

aiiTbIJIFaH: ==.::i....J.J maMyp, OHhIH: eaHhI 646. CornH 6aH:JrnHhICThI 

AH:-1\aMap (AH:) eaHbI )l{eTi xaTI\a eeeJiettreH. OrnH bI,n;pI>1e eaHbJ 

l\OebIJIFaH. 8Te K8pHe1ni epHeK. 

hy.H: (A>.JlS) )lereH ce3)li ay.ri:apMalllhIJiap 6arnp Marhrnaehrn,n:a 

arrrnH. 0HbIH: eKiHllli Marhrnaeb1 I\¥-ITarnH, HeMeee )l{eJire ¥lllI\aH 

ceKin.ri:i. 

TeriH,r:i:e OHbI )Kepre TyeKeH aerraH H¥PbI Marhrnaehrn,n:a ¥FYFa 

.n;a 6oJiaTbIH ehIHJJ.hI. Oehr MaFhrna,LJ,a OJI AxMa.D, )K¥JIJJ.h13hI 6onap Ma 

)lerr oi1JiaHMLI3. 
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hl,[(PhICThIH; TAFhl EKI ECIMI 

hlnpbICTblH: eKi eciMiH I\OCaMhI3: 

{
1275=85*15 

1070 ±205 = 
865 

Macnac (ymKin) +C11~1J1K,a (IIIhIHIIIhm). 
EKi Tac cam:i:apb1 IIIbIFa,n:b1: 15- Arr-X1u1rnp, 85- An-Ep)l)K. 

Onap: 

{
100 

85 ±15 = 
70 

3-cypeT. Mywe11 KeCTeci 
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OJI KiciHiH: TaFbI eKi aThI: AJI-hapMic=386 :>K~me C11.z::i:111<;a Ha6tt
a=268. 

OHaH IllbIFa,nb1: 

{
604=151*4=302 *2 

336±268 = 
68 = 17 * 4 = 34 * 2 

' 
Eerrrini epKellI -naI<:apa caHJJ.apbI, carrap caH.z::i:apbI. OcbIFaH TOT 

(T.p)caHbIH.l\OCaMbI3. 806+604= 1410=47*30=94* 15=0Tpap.z::i:aOTbl3 
6arr caHbI. CoHhII{ eKiHilli Typi. 268+ 71*2=268+142=410=(268+ 
+71 )2=339*2=678-A6aM:caHhI. EipimuiMyI<:arrarnT A+ J1+M=Uf'=7 l 
An+M=3 l +40=71, 40-rrai1FaM6ap caHhI .n:e.z::i:iK. CoHbIMeH l\aTap 
:>K~me cornH 6aM:11aHhICTbI OHhI X11ca6 (.::.....;ily=7 l) MaFhrnacbIHLJ:a 
arrca .n;a 6onap ,n:ereH oM: Kene.z::i:i. 811TKeHi Annah Fa.JiaM,nbI x11ca6-
rreH ( ecerrrreH), enllleyMeH :>KapaTI<:aH. «Bpi on ecenudnepOil-J el-J 
:>1cyupi2i» (6,62). J ~J 1.....,.Jt ~..:.i (i, H) 

Con a.JIThIHillbI cype Marr,naprn apHarrrnH, coH.n;a eri3-ceri3 
3aI~bI attTbIJIFaH. OM:narr 1<;apaH,bI3. AJITbI caHhI KeMipTeK (c=Kap6oH). 
KeMipTeri eMipTeri. CornH 11IllapaT eTinreH. Orr: 2+6=8, HeMece on 
6*8=48 1<:aHTarraMa xM(.:..f'=48, 40-46 cyperrep). Ceri3 orreri. OcbI 
eKeyiHiH. apanacyhl, aJIMacy ~peKeTi eMip.z::i:iH: KirrTi. CoH,D;hTE\TaH: 

= 64 -16 = 48· 84 ± 48 = 
1

8 41 { 132 
4 8 ,_ l36=62-26 

On eKeyiHiH: TOTbII\ ra3 Typi )!(;me caHhI: 

C0
2
=6+8*2=6+ 16=22=11 *2 (T\oc AM:, ;:we AM:). 

0HbII{ cyMeH I<:OChiJIFaH KhIIllI\bIJI rypi H
2
0+C0

2
=H

2
C0

3
. 

OcbIHLJ:aFbI cyTeK opbIHhIH ~pTypni MeTaJILJ:ap aJia.[(hI. CmrnH Kap-
6oHarrap, HHH KeMipI<:hIIlll\bIJI T¥3)laphI IllhIFa.[(hI. CoHhIH: 6ipi 
KaJihllJIT (Ka.JICHT)-Map:>Ka1-i: CaC0

3
. CaH)J:bI.I\ M:;>Hi 60JiaLJ:bI Ca=20, 

C=6, 30=8*3=24 :>KHhlHbI: 20+6+24=26+24=50. 

l\AFEA - TEKlllE f' A.J1AMH EEHHE 

Map:>KaH Kp11cTaJlbIHhJI-i 6ei1I-1eci 3-cyperre, aCThil{FbI :>KaFhrn,n:a 
KepcerinreH. Ott.[J.a Kp11cTa11,n:b11--1, c:;,yneHi eKi attb1py 6¥pbilllbI 6e
pimeH 6°41

• Ocbr 6¥pbIIll TeKille 6¥pbIIllbIHa 6blJ1att I<:a6b1ca,LJ,b1: 
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KpHCTarI)l.hIH. aifhipMa 6¥PhillihI: 101 1155;-78°51+38°10'=62° 
lllhIFa.[J;bI: 

f 107 ( )/{i6eK) 
62±45 = 

ll7(Alz-Acap) · 

Con cyperritt. ycTitt.rici FariaM)l.hI J<.¥Parau 6ec TeK :>1<::me onap)l.hIH: 
6eM:ueci, caH,IJ,hIK. M:m.o;epi KepceTinreu. hl.nphIC iniMi coraH TiKeneH: 
6aM:naHbICThI. 011 6ec TeKTitt: opTarihll\ Heri3i TeKwe {Ky6)- l(ah6a. 
0HhIH. caH)],hIK. M;)Hi 26 ('reMip caHhIHa Tett.). Eacl(anaphI coHaH 
IllhIFa)],hI: 36+26=62 

12+14=26 
Con 26 caHhIHbIH. :>I<:HhIHhI 6ona.nh1: 

26<1+ 26) =27*13=351 
2 

0HaH lllhIFa)l,hI rrai1raM6ap caHM: 

{

40 
27±13= 

14 

E¥JI caHHhIH. Ma3M¥JlhIH TYCiHy Y11IiH 4-cyperri I(apatthIK.. OtthIH: 
aThI «Fa:>1<:aifhm 11Iap11Ihrnap», 51FHH TeKrneHitt. 6errepi-)l<aK,TaphI. On 
11Iap11Ibrnap MhIChip Y11IKin,IJ,iH; (MacnacThIH:) aliHariachrna CarihIHFaH. 
8ptteri Mhrnay: 

n(n 2 +1) ----- =c: ,., ... 
n2 -101 caHhI, c-T¥PaK.ThI cau: n2=32=9, c=15, 42=16, c

2
=34, 52= 

=25, c
3
=65. :>I<:HhIHhI: 

15+34+65=114=19*6=38*3 

I\¥paHHhIH: cype caHhI. Ott: )KaI<:TaFhI cypeTTe 19 ophIH.llbI ¥51. 
0HhIH. e3iH Te6eciHeH TiK waHllibIJIFaH TeKrne )],err K,apay KepeK. Ca
JihICThipy ymiH OHblH, aCTbIHa TeKwe CaJihIHFaH. 

TeKUieHiH 26 My11Ieci, OHbIH, 19 MYllieci KepiHe)l.i, 7- Mymeci 
KepiH6ei1.ni. Onap cypeTTiI-~ OH. )KaK. ycTiH.ne. 

KepiHreH 19 ¥51Fa l\OHbJJIFaH catt,z:i:ap T;:)pTi6iH I<:apatt,hI3. He
ri3ri 6aFbITTaFhl 6ec CaHHhIH, )KJfblHhl-T¥PaI<:TbI caH 38=19*2 5IFHH: 
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I 0 ('.:.. · 1-J t 
:r: ,+ 'J!.t A ifiiii .. & A/b.Jb/.l?AfJ 

·' 

4-cypeT. 

3+7+5+8+15=9+6+5+2+16=18+1+5+ 4+10=38. )l{HhIHhI 6ona,nhI 
TeH; ym rnaprnhi.narh1 T¥PaI<TLIJiap :>KMhIHbrna: 38*3=114. KepiHeTiH 
19 caH :>KHhIHhI OCLIH,naH:: 

l 9(l+I 9) = 19*10=190. 
2 

n¥JI caH 2-cyperreri 6ec Te1ui1-i: Myrnenep )IUihIH catthI. OH:rrarr 

I<apaH;hl3 ! 
AcThIH,LJ,aFhI KepiH6eiiTiH 7 caHHhII-1. :>KHhIHhI 6ona,nh1: 
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TeKcepeMi3: 

190 ± 161 = { 351 = 26(1 + 26) 
29-Mb1c(lllo1mm1) 

161±19 . 
{

180 = 90 * 2 

142=71*2' 

Kepitt6eH:TiH 7 catt,nhI opHanacTb1py TgpTi6i 

20+8=21+7=22+6=23+5=24+4=26+2=28 

1+25=26; 

OH,naFhI catt.nap 71-A+ JI+M; 36*2; 82=64. AcThIH,naFhI TeK·· 

rneHiH: enrneM11:epi KepceTinreH. l\brpbi= 1, waplllbI Keprilll = .Ji , 
KeneM Keprilll = J3, opTanhIK, fo~pbllll 1092281+70°321=180°. Oc11-
,naH apa \ffiChIHbIH: 6¥PhIII1TapbI IllbIFa.UhI. ( CoJI )l(aK,Ta). 

Eip TaMama Hgpce ai!ThmraH TeKllieniK (I\aF6a.rrhIK,) cattra 
«IllhIHillhIJI nai1FaM6ap» caHhIH K,ocy.natt lllbIFa,lJ,hI: 

[ 619 
351±268=1 

L 83 

6 l-11MaH-rnpa'3b1 caHhI, 83-AJIXaM,n:hI caHbL OcbI caH.nap.n1>m 
fopi bl,nphICKa 6aH:naHhICThI. Cott1>1MeH K,arnp 6i3,ni H, 
naH:raM6aphIMbI3Fa, OHbIH; eciMiHe (xaM,I\bl), OHhIH; .naH;FbIJihIHa (AJl
CapaTaH), oraH HMaH KenTipyre anapa,nbI. 

)((¥ JI,nhB,nAP~hIH; OPhIH,nAPhl 

1-2 cyperre 12-MyIIIen ~,[(hI3.I\hIH; )l(::lHe 7 xaT KeKTiH; He
ri3ri opHanacy Typi. Onap,nhrtt: aiiHanhIC 6iniri TeMip l\a3brK,, OHbIH 
caraT Tini )KeTi l\apaK,IllbI. 0HbIH. 6achm,n:a Kytt 1ffiCbI - ¥ny ApbI-· 
CTaH (Aca.n:). Kytt K,aK,nachI - acnaH K,aK,nacbI. 0HbIH. Ky3eTiH.n:e Apb1-
CTaH. Con 6oifhmllla T¥paH l\aK,nachI .ne.niK. D¥JI con )l(aK, K,on. OH, 
K,onorn.ua Aii. 0HhIH: \ffiChI K,mrn (An-CaparnH-llia.)!H). illa51H,UbI 
l\bIIllK,alll 6an .neii.ni. AH" acnaH ece6iHiI{ 6acbL Con ce6enTi e)l(eJJ
Ll,eH )Kep MeH KeK apacbIH 6a:i1naHbICTbipaThIH ecenTi Aiiµ,aH, OHhIH, 
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¥SICbI }\011HHaH - An-CaparnHHaH - (illaHHHaH) 6acTaif.z::i;bl. CoraH 
apHanraH )l(ep 6en)J.eyi -eH)J.iri 6ap. CoHbI An-CaparnH µa1~Fbinb1 
JJ;eii)J.i (A~l_J U....,_;blu). 0HbIH: eH;:i;iri 23°301 rnaMacbI. I>¥JI )l<ep;:i;iH: aM:tta
JibIC KiH)J.iriHiH: KyHHiH: aHHMbIC )l(On )Ka.3bIFhIHa KJffamTbIFhIHaH 
aJlhIHFaH. )l(ep 6eTiH yw aiiMa.[\[\a 6ejlfeH)J.C 23°301*2=47° hICThl[\ 
aiiMal\, 23°301-66°301 K:OH:hip)Kaif ailMal\, 66°301-90° cyhII\ aM:Mal\TbI. 
Con K,oHH--An-CaparnH ce3iHiH: caH)J.bII\ M;;lHi 351 =31+320=27*13. 
JJ:eMeK 6¥JI caH (TeMip caHbIHbH{) I\ar6a caHbIHbIH: )l(HbIHbIHa )],;}JI 

KeJie.n;i. 

0HaH 

-26_(l_+_2_6) = 351- AJI-CapaTaH. 
2 

27 ±13 = 
{

40 

14 

IIaiiraM6ap caHhI, l\OC )KeTiniK -TonraH AM:. Oiinarr Kapaah13! 
8i1TKeHi AM: HcnaM TYhI, naiiraM6ap )l(¥JI)J.bI3bI. 

IIaiiraM6apbIMhI3 An-hH)KpaJ.:i;a con )J.aH,FhlJl)J.bI Kecirr eTKeHiH 
6ineMi3. CoHhIMeH 1,2,3 cyperreri caH)J.ap ranaM Heri3)J.epi, 6ipiHe 
6ipi TbIFbI3 6aM:naHhICThl ){(;}He bl)J.pbIC iniMiMeH ep6IniHi TOnhII\ 
JJ:;;lJien)J.i JJ;en 6iJieMi3. 

On irriMHiH. Heri3ri ;;lninneci acrraH mh1paK:TapbIHhIU opHanacy 
-J\¥pbIJibIC CblphIH)J,a. M¥Jl)],hl3 opbIH.L(aphI MeH aHT ery a11rraph! 
COHhl r<epceTe)J.i. 1-cyperreri 12-MYmen meH,6ep imiHe ChI3hIJ1FaH 
rnapmhIHhI 1<apatt;hI3. 0HhI I\ar6aHbIH. 6ip )Kai\ 6eTi .n:err 6iniai3. 
CoHhIH: rnpT 6¥PbIIIIbIH.z::i;a 2 ){(;}He 6 caH.z::i;aphI (KeK caH.z::i;apb1). I>¥JI 
e3i eri3-ceri3 Herl3n rn6ttrn 3att;: 2+6=8, HeMece 

6±2 = r8 
l4 

2-cyperre 6apnhII\ rn6ttraT .z::i;ym1eciH J\¥payrnh1 6ec TeKTia 
caH)J.hII\ M;;lH.z::i;epi. TeMip TeK ocbI eKi caHHhIH: c1maTibII\ Typi: 20+ 
+6=26, 60+2=62. On 6aphm 3-cyperreri TeKmeniK 26 caHHhIU )KH
bIHhIHa cora.z::i;hI: KepitteTiH-Kepitt6eM:TiH Typnepre 6eniHe.n:i. On Ke
nin bl)J.pbIC ymKiniHe, TeKrnere, apa ¥SIChIHa cora)J.hI. 

bl)J.phIC iniMi nepimTenepMeH 6aiinaHhICThI .z::i;e.z::i;iK. 0Hbll-I: Keii
iHrici TeKme -I\ar6a. 
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TEKllIE-1\AFI>A JKaHE APA ¥51Chl 

H6pahHM rrattrnM6ap eeiMiMeH 6ai1JiaHhieTbI - 011 K,aF6aHbI 
eaJI.UhI. OJI Eeih AJmah. ApaHbil-l yJI J<:¥PbIJibiehr eouaH LIIbIFa.LlbI. 
OebI apa.ua 6ip rnMarna H;:)pce 16-eype.ne Pa66bIM Aparn yi:i-¥51 ca.r1 
.nerr yaxH erri. 0HaH KettiH eoJI eype.ne 116pahHM rrai1FaM6ap.nb11-1. 
)J(OJibIH T¥TbIHY.llbI yax11 eTTi. OJI l16pah11M K,aF6aHhI ean,nhI. Oii
Jiarr l\apaH:bI3 K,aH,nati 11wapaT ( 16-eype, 68-120- 126 a5ITTap ). 

Ke3i KeJireH,ne aiha KeTe.TiiK «Mbllf 6ip 111ym1eH» aJibIHFaH 6ip 
al{hI3. Apa attTa.D.bI: «Ezep oe EeKJZuo AteHilf yiii.HHilf l}f-pbl!lblCbl.He1t 

maHblCCa, Ofl Ken .JtcafjCL?blT~ mam<;aH 6o!lap edi» - .uei1.ui. 
EBKJIH.IJ: 6oJica orr eKi MbIJ-l )J(bIJI waMaebI 6¥pbrn eTKeH rpeK 

FaJiblMbl, reoMeTpH5I FblJibIMbIHbJI{ 6i3re )J(eTKeH Heri3iH J<:¥paeTbip
FaH a.IJ:aM. 

)J{JibipMa arrThI cattbI )J(ettiH.ue TaypaTTa 6ip aybI3 ce3 6ap eKe11. 
0HbI 6i3 aTaI(TbI FaJlhIM Vl.ITpttro)l(HllHi!-l «Ta6HFaTneH )J(al{a TiJI.IJ:C
cy» aTTLI KiTa6brnaH aJIJJ,bII\. OH,na 6hmatt ,nereu: <<Farzcw :>1cub1p.Ma 

ll!lmbl pem anammaH COlf mfpal}madbl» (Vinqt - six tentatives ont 
precede la Cenese aetuelle ... ). 

)J{:HhipMa aJITbI TeMip TeK an-xa.ntt.n ManrnachIH.Ua. 011 en 
. . 

T¥paK,Tbl TeKwe 3aT, O.TJ TeMip I(a3bIK, OJI TbIHbIC 3aTbI, K,aH e1en ... 
faH:ca rraH:rnM6ap aJI.UbIH.IJ:aFhI TaypaTTbI, apThIH.UaFbI AxMa.UTbI 

6ip.neH: xa6ap eTKeHi cornH .IJ:aJieJI. 

AJIXHMIDI 613,l(IH, 3AMAH,l(A 

Oehl aHTbIJiraH.naprn cyi-ieHin )J(;;me I\a3ipri FblJlbIMHbIH: Ta6b1-
CbIHa cyH:ettirr 6i3 XHMH5IJibII\ 3aTTap.Ubll{ KeCTeCiH )J(aea}lbll\ (5-cy
peT), OHbI «AJIXHMmm aTa.IJ:bIK,. Ott,na )J(a'3bu\ 6aFbIT 3aTTap,nbIJ-l peTi. 
TiK 6arbIT 83repMeJii (BaJieHTTi) 3JieKTpOHJl3P.llbll{ attHaJibie K,yaTbl: 

Z-M
0
=M. TeMip;::i:iH: K¥PbUibICbI: 

M¥H.ua: 4S TepTiHrni I<a6aTTbJJ-l (N-r(a6aTTbil-l) 6ipiHwi Ka6aTW3Cbl. 

3d ywittwi (M-K.a6aTTbil-l) ywimui K:a6aTwacb1. 011ap.Ubll-l .Ll;:,pe)l\e 
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5-cypeT. 

KepceTKirnTepi (sarrettTi) e3repMeni 3neKTpoH caH;::i:aphI. Onap-

1lhl a:HTbinFaH TeMipniK catt;::i:aprn caH: 2 ()lf..µr) )K:me 6 ( eMipTeK) 

I<;a6aTTap 6onaTbIH 6onca, onap hlnphICThitt: 12 6aynhI )Ki6eK apI<;aHhI 

ChlH,L(hI: 3+4 =7, 3*4=12. 83repMeni 3JieKTpOH,L(ap,n;hitt: aHHaribIC 

I<;yaThI 6ona,n;h1: 

4*2+3*6=8+18=26 

OHaH TeMip.n:itt: ~arIIIhl 3JieKTpOH caHhIH IllbIFapaMbl, 6ona,n:hI: 

M' ± z = { M = 26 ± 26 = { s: 5 2- XUM)lbl caHb!, 0-TeMip ~·3b!~, 
6ac 6iniK. 
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Ocb1 ;J,n:icTi r<:on.z:i:atthm ecerrTereH,n:e 6apnhII\ XHMIUIJihII\ 3Jie

MeHrrep yrn TOm<:a 6enitt.z:i:i: TeMip 6iniK mfo,1: M 0=0, )KornpFhI 

Torr: M 1=>0 1 , TeMettri Torr M <O. CoHhlMeH r<:aTap onap.n:nIH: e3 Ke-

3eritt.z:i:e 7 TOIII<:a 6enittreHi Kepittin T¥P· OnapJJ;hIH, apanaphI AH: ( 11) 

catthrna ecenec: 11,22,33. 

TeMip 6iniKTe 5 3JieMeHT: 1-cyTeK (I-I), 2- reJIHH, (He), 4- £epH

JIHH (Be), 15- <Doccpop (P), 26-TeMip (Fe) . .IJ:eMeK )i(HblpMa aJITblfa 

Kenirr T¥PaI<:TaFaH. OtthIH, eptteri: 

{

26 
15±11= 4 

0HaH lllhrra,n:hr: epKern cypeHiH. (2-Ear<:apa) cypettig a5l:T caHhI: 

26* 11 =286. £¥JI TaMarna T¥PaI<:ThI, epHeKTi caH, eri3-ceri3 caHhI: 

2(2+6)6. Apa6rna Typi rnp33hI: 'I'/\'\ 

5-cyperriH. acThm,n:a XHMH» 3JieMeHrrepiHiH. 1<:a6arraprn )K;~me 

1<:a6aTrnanapra 6eniHy 6eiitteci. Ott.z:i:a conap,n:hIH. T¥PaI<:ThI )K;JHe 

e3repMeni 3JieKTpoH catt,ri:aphI KepceTiJireH. £¥-TI epHeK aMepHKaH 

f'aJihIMhIHhI!{ eH,6eriHeH aJihIH)J,hl. £i3 OHhI 03 KecTeMi36eH caTJhIC

Tbipy yruiH KeJITip,n:iK. 8p Typni ;J)J,icrreH Ta6bIJIFaH 3aH,.Jl:hIJibII<: 6ipi

He 6ipi :>I<al\ChI 1<:a6h1ca,n:h1. 

£i3,n;iH, KeCTe .IJ:.H.Mett.neneeB nett H.£op ICecTenepitte .n:e 

1<:a6h1ca)J,bl. 8cipece H.IJop KeCTeciHe ¥KCaH;I:hI. 0HaH aHhlpMaChI 

6i3,n;iH, KeCTe)J,e TeMip 6iniKTiH. aHI<:bIH,lJ,aJIYbI )K;JHe 3JieMeHT TOITTa

pbI apachrn,n:arhI )J,;JJI)J,i emneM,n:ep KepceTinreH. MhICaJihI 11,22,33 

ceKin.n:i )KaJIIlhl aJIFaH,ll,a 6i3,ll,iH, KecTe cxeMa eMec, 3JieMeHrrepniH 

opttanacy epici . .IJ:eMeK OHhI gpTypni emneyre any.n:att 3arrap,n:bIH, 

1<:acHeTiH aH:n1py.n:a rraH:,n:anhI MaFJI¥MaT 6ona,n:h1. 

lllhIHlllhIJI IIAHF AMl>AP CAHhl 

Ett.n:i lllhIHlllhm nattrnM6ap caHhIHa 1<:aH:Ta opaJ1aMhI3. An.n:h1MeH 

OHhI epKew -cype (2-Ea1<:apa) caHbIHa K.OCaMhI3: On caH 151 *2=302 

(-~ _) ). 

{
570=57*10 

302±268 = 
34=17 * 2 
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570- rraH:raM6apn;hIH: ryraH )KhIJihI, KgMirr eaH, arr-xaL(H.ll 570= 
=19*30=38*15 0ThI3 6arr 0Tpap.ua, 15-Tae, 38-Ca.u cypeei, 47-
MpcaMaJJ: eypeHiH: au eaHhI. .. 34=17*2 - rraH:raM6ap.nhlB eKi .n;ytttte 
eacpaphI (Arr-Aepa). 

Oeb1 eKi caH apaehIHL(arhI 6¥PhIIIIhIH Ta6aMhI3: 268/30,2= 
=0,8874=cos 27°27'. 

,n:grr ocbIHL(aH 6¥PhIIIIThI 6acK,a 6ip JKOrrMeH Ta6aMbI3. Ocb1 
epHeKTeH: 268=71 *2+63*2=2(71 +63). KeifiHri caH.llap rraH:raM6ap 
eaHhl: 71 =31 +40: 63-rraH:raM6ap )f(aChI. Oehl eKi caH apacbIH.llaFhl 
6¥Pbllll ,llgJ1 aHTbIJIFaH 6¥PhIIIITaH: 

63 
= 0,8874 = cos27°271 

71 

TarhI 6ip TaMaIIIa caH: 

268+132+140=540=108*5; 

132- )l(ypeK caHbI, )f(CTirriK CaJ-1. 140- fblJlblM. 
A6aH:,II,hlB 6eTKe ¥CTaraH eKi caHhIH IIIbIHIIIbIJI rraiiraM6ap ca

HbIHa K,OCK,att.n.a .n.a 6orra.ll,hI rreIIIeHe xaI<: )l(OJI, 6ec rrapb13, ncrraM 
)l(OJihI. OH:rrarr I<:apaH;hl3! CoHhIH: iIIIiH.l:i:e eKeyi 6orra,II,hI Kytt -IllaM
CH caHbI: 268+132=400 0HaH IIJhIFa,II,hI: 400+268+351=1019 OraH 
I\OCaMhI3 0Tpap+<l>apa6 cam:i:aphrn 

1019+807+284=1019+1091=1110=37*30 
OThI3 6arr. 

37*12=444- hlfhlCY, 

Ett.n.i eKi 6¥pbIIII apachIH carrbICThipaMbI3. 0HhlB 6ipi 114°= 
=57°*2, eKiHIIIici -109°281 TeKIIIe CI\ar6a) 6¥PblIIIh1): 

114°-109°281=4°321=272= 17* 16 Apa caHhI, carrap caHhl. 
0HaH IllbIFa,D;hl: 

268 
= 0.985 =cos 9°551 

272 

0HbI 3-cypeTTeri Map)l(aH 6¥pbIIIIhIMeH carrblCTh1paMbl3: 
109°5 51=9°551=100°=60001 HeMeCe 78°51+9°5 51=88°=62+ 26. 

0HaH IIIhIFa,II,hl: 100+88=188=47*4=94*2 rraH:raM6ap caHhl. 
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JK¥Jl,[(hI3 JKOJihl 

A:iiTbrnraH 114° caHbIH 6i3 6ip )K06aMeH lllbIFap)J,bIK,. On 6-cy
perre KepceTinrcH. 6-cypeT aTbI )l{apbIK, :IK¥Jl)l,bI3. AH:i<:aCTbipraH eKi 
ymKin,neH K,MFalli )Kaf\TaY llibII\TbI. y lllKi.TI.D:itt: )KaK,TaY CbI3bIK:TaphI: 
53+56+71=180; 6¥pbIII1Taphr: 51°141+47°321+81°141 =180°. E¥Jiap 
aHTbrnraH cypenep. I\Mralll )KaK,rny: 71+71 +53+53=2(71 +53)= 
=2* 124=248 Ii¥pbilliTapbI: 2(51°141+ 128°461)=2* 180=360. 0ChIHblH 
imitte J\aTF HaK,bIC ( 3mnmc) cb13aMbI3. AcrraH IIIbrpai<:TaphrnhIH: -
X<¥.JI)l,hI3,lJ,bIK, )KOnbI con. On yIIIiH oprn ChI3bIK,rnp )Kypri3irr, 0 oprn
ChIH rn6aMhI3. Oprn ChI3hIK, A ;:iprriHeH eKi )KaK,K,a TiK Chl3bII\ rnprn
MhI3 

6-cypeT. 
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H 
AB=AC=-

2 

Oehl ChI3hII<ThIH: eKi 6achrn OJYfa.JibII\ITeH I\OCaMbI3. CottaH 

Whil\I\aH opTa.JihII\ .[(OFa.JI 6¥Phllli 6oJia.[(hl 114°=57°*2. 

TeKcepirr I<apatt:hn;::i:ap )l(~me OHhltt: 6acI<a MYIIIeneprn 

Ta61>ni:1>13.z:i:ap. 

«An-xamr;::i:rreH» 6acrnrr 57 caHhIH, 6¥PbIIIIhIH 6iptterne peT 

KeJITip;::i:iK. I\OCbIMIIIa 6ip M~JiiMeT. I\a3ipri Fa.JlhIM.[(ap;::i:bIH; 3eprrey

nepi 60MbIHIIIa aI<I<aH ~.[(bI3 MeTeOpHT ayarn KeJiirr COFbIJIFaH.[(a 

6¥PbIIIIhI 114° 6onrntt;::i:a »FHH )l(apThI Kottyc 6¥PbIIIIhI 57° 6onrntt;::i:a 

aT1>rna;::i:h1 eKeH. «)[fapbII\ ~.[(hI3» ;::i:erett;::i:e oc1>rn1>1 .n.a ecKe a.JI.[(hII\. 

0Ha.H 6¥PbIH Ta6hIJIFaH TeMip aTOMblHaI-I IllbII\I\aH 

847 
=154=t 57° 

550 ' g 

OcbIH.[(aFhI 847 caH 53-cype ~.n,bI3 )l(apbrny (aT1>my) caHhI 

eKeHi ail:TbJJI.[(hI. A.n-Ha:J1CuM ma hyii ~i" \j\ Ai.Ji..S 

124+702+21=847. 

Oc1>rn1>1tt: ap )l(aFhIHJJ:a Mar1>rna )l(aThip. E~JIKiM )l(lfbipMa a.JIThI 

T¥PaI\Ta.[(hI .n.ereH ce3 oc1>IFaH 6aifnaH1>1cT1>1 6onap? Pac1>rn Annah 

6ine;::i:i. 

EH;Jj 6ip M~cene ~'1.[(hI3 I\03Fa.JihJC caH;::i:apnI MeH nepiwme.nep 
caHbIH, xa.nu</Jwtap caHhIH Ca.JihICThipy. 

An;::i:h1MeH }\¥paH,Ii;aFhI 91-KyH caHhI, 54-Aif caHhI, 53- ~.[(hI3 

caHbI 2-cyperre Myrnen ece6iH;::i:e KepceTinreH. CoHhI 6ip I<aparr 

eTeniK. 1-cyperre can1>rnraH wapIIIhJ ~.[(hI3 rnaprnhICbI ( 53 ). 

Con ceKint1.i Ai1 rnapIIIbIChIH )l(~He Kytt rnapIIIbICbIH canyrn 6ona

)l;bI. Con yrn rnaprnbI 12 Myrnen.n.i TOnTb1pa.n,hi: 4*3=12. 2-cyperre 

I<aif Myrnenre I<att rnaprn1>1 KeneTiHi KepceTinreH. Ai1 maprnhI ( 54) 

MYIDen,nep1: 
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1+13+25+37+49=125 

52+4+16+28+40=140 

31+43+55+7+19=155 

22+34+46+58+10=170 
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Kytt MYIIIem:i;epi (91): 
2+14+26+38+50=130 
41+53+5+17+29=145 
32+44+56+8+20=160 

11+23+35+47+59=175 
610 

)l{pl)l.hl3 ( 5 3) Myrn en)l.epi: 
51+3+15+27+39=135 
42+54+6+18+30=150 
21+33+45+57+9=165 

12+24+36+48+60=180 
630 

EapnhIFhI 6ona,n:hI 590+610+630=1830 OpTa ece6i Kytt)l.iKi: 18-
30/3=610 Aii MeH Kytt catt)l.apb1 wea6epniK: 

6ona)l.b1: 

54 
91 

590 
610 

{
1200=12 *100 

610±590= 
20=10*2 

Aii MeH Kytt eKi ¥JlbI IIIbipal\Tap. Onap,ri:bI Ke6eM:TeMi3: 

54*91=4914. 

OcbI caH)l.bI )1(¥JI)l.bI3)l.bII\ )KOJIMeH lllhIFaprntt.n:a rrepIII1Tenep 
cattbl 6ona)l.bl. OttbIH: M:mici Mbrnay: 1-cyperreri rnaprnbIHhIH: TepT 
6¥pblllibIHa TepT caH )Ka3bIII, OJiap,ll,bI COJI 6¥pblllITaFbI K0K caHbIHa 
(2 HeMec 6) Ke6eiiTirr l\OCaMhl3. OtthIH: rycittiriH con cyperria oa 
)KaFbIH)l.a KepcerriK: acThIH)l.a 2, 0H1>1a eKi )KaFbIH)l.a eKi ;;ipirr A, E, 
ycTiH)l.e 6, OHbll-( eKi )KaFhIH)l.a )K,,Il;. 

Cott)l.a ecen epHeri 6hrna:i1: 6ona)l.1>1: 2(A+E) +6()K+,Il;) =N. 
EH)l.i ocbI TepT ;;ipirr opHhIHa rnpT rrepmITe catt)l.apbIH 

l\OCaMbI3: 
A=246- )l(e6paM:brn 
:O= 111- MeKmrn 
)1{=318- fa3pa11n 
,I1;=382- Mcpaqnrn 
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2(246+ 111)+6(3 l 8+382) =2*357+6*700=714+4200=4914. 

li¥JI aiiThIJIFaH AH:-KyH caHhIMeH Tett: lllhIK,ThI. OH:narr l\apatt;hI3, 
TaMallla rnnaMH 3aT. bl;::1.p1>1CThIH: rrepilllTenep;.:i,i a5!FaHhIH oH:natt;hI3. 

EH;::1.i ,IJ:;:}JI oc1>1 ;:},n:icrreH xanmpanap caHhIH lllhIFapaMhI3, 5!FHH 
rrepilllTenep opH1>IHa Me,n:HHeniK TepT xan11<}la caH,n:ap1>rn l\05!MhI3: 

A-A6y6aK11p=231 
E-f ocMaH=661 
)l{-f OMap=3 l 0 
.[1;-fan11= 110 

2(231+661)+6(310+110)=2*892+6*420=1784+2520=4304 

Oehl caHFa KyHHitt: Mymen )J(hIJI caHhIH I\OCaM1>I3: 4304+610= 
=4914 . 

.[l;eMeK 6¥JI attThIJIFaH acrraH ece6iHe ,ll,;:}JI Kene,ll,i. 0Hhl 6acl\aIIIa 
,l],a lllhIFapy )J(OJihI 6ap. Eip MhICaJI: 

4304+682=4986=4914+36*2 

1fyH,lJ,a 682-·an-Mttcal\ caHhI, 36*2=72 I\OC me11;6ep HeMece 72-
Mwuiam. 

li¥JI apa,n:a T0PT XaJIH<}laHhI Tel{ ¥CTaY )J(OJihI ,IJ:¥PhIC ,n:ereH 
I\OphIThIH,IJ:hI lllhlfa,IJ:bl. 

AJlllahw mpdp. 
fanaM CbipbIH 6i3)J.ep Teric 6ine aJIMaHMhI3. Tatt:ipi e3i 6i3re 

I\¥)].ipeTiH Kepcery ymiH 6in,n:ipy .n;dpe)J(eciH I<a6bm.n;ay1>IMhI3 KepeK. 
l1MaH,n;hII\ Xal\ COH.n;a. 

f\ama KemKe11 .71CepiMe KemipiM cypall.Mbm. AJlllah uc!la.Ml!a 

101am 6epci11. AMu11! 

JKHbIPMA AJITbl 

)l(HbipMa aJITbI apa6llla CaT rnlllpytt 

{

1086 
(.c...S. _)JLJ----=62 6 ± 460 == ) 

166 

bi'-i'l catt.n;ap TeriH 6ac l\OCl\aH H;:}pCeJ1ep eMec. 626==( '\" '\) 
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eKi MeH a.JIThI T¥paH I<:aK:rrn caH.n:aphI, 460=92 * 5 ( nerneHe) 
M¥JeaMMa.n:=l(ar6a catthI. 

1086= 181 *6, aJTThI ophll-I (..dlr) caHhI. Ai1hrpMaChI 166. n¥JI 9-
MyrneJl l(ayc (MepreH-MerniH) caHhI. AttThIJIFaH l\aK:naHhIH KymI<aK 
MaI-I.n:aihuachr. (AJI-Acap aH:br). 

Oehl caHrn K,OCaMhI3 yw caH, 6ona.n:h1 repT catt: 

1086+382+622+640=2730=91*30 

xrn11 A11-lllaMc11 (91-KyH), 30-6an (I<aI<:rra) Apa6wa rnpT ;JereH ce3 
ap6ar-(lye:=273=91 *3). OcbI apa.n:a KeJ1in con Tepr ce3re - repT 
caHra .n:~m Kene.n:i. On ce3.n:ep: apa6wa 26(1086), An-I\¥patt (382), 
h11:>Kpa :>KhinhI (622), Ka3aK,rna TeMip (80*8=640). Onap.n:hl eKi TOnI<a 
6eneMi3: 

(1086+640) ± ( 622 + 382) = 1726±1004 == ~ 
{ 

r1130 

l 722 

AnFaWI\hI caHra Marn11r rac (Fe
3
0

4
=110) caHhIH I\OCaMhI3: 

1726+110=1836- IIpOTOH caHI:.I. 
Oehl MarH11T Tac (AH: me 11*10) caHhIH K,ocaMhI3 TaFhI eKi Tac 

caHhIHa. 0HhIH 6ipi J:\ar6aHhla K,apa TaChI (A11-X11:>KHp acy.n: 313), 
eKimnici T¥PaH TaCbI AxMa.n: Hacaytt TaCbI (xlllMa) (AKTHOHOJIHT 
441). 110+313+441=864=108*8=54*16=432*4 AH: caHbI (54), xaK 
caHhI (108), .n:dyip (432) catthl. Ocbr caH,UbI apa6wa )KMbipMa a.JIThI 
catthrna K,OCaMI:.13: 

1086+864=1950=195*10 

llihIFa,UbI K;:'.)MiJI .udpe:>Ke)le 50-1\acp cype caHhI 195, on e3i TeH 
19-cypeHiI-I Myl\aTTaraTI:.ma (Kh11rc ~u-= = 195 ). OH:nan I\apaI-IhI3. 
On 6enrini 19* 100= 19l( = 190, on ranaMH caH 5ffHI1 )KlfbipMa a.JITbI 
caHhIHhIH KepittreH 6eniMi: 

19(1 + 19) == 190 
2 

Oehl apa.n:a apa6Illa 6ipniK cattra ytt (Ju) )Ka.JIFaHratt.ua OH.UhII\ 
c1maT lllhIFa,D:bl. 

AJI eH)li Ytt -OH- OH )lereH ce3 I\a3al\Illa ecenKe, ra.rraM11 ¥J'bIMra 
Catt KCJie..ui: CH-Ott:-Att- lllott:afi, OH caH Horai1 )lereH CblH)lbl. 1-cy
penen caycaK: ece6itt ecKe anapcbl3 A11Tb1 anaw ori: (on) Jl;'.}pe)Kene 
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60- rnea6ep Myr11en ece6i (2-cypeT). Apa6rna )l{HhlpMa .n;ereHi 

rarnpyH ( eKi OH). Ei3llle ;:i:e )l(HbipMa coraH Kene.n;i. EKi !\OJI caycarb1 

OH)J;hl 6eTKe CHlla)J;hll\-6aTanacThll\, l\OChlJlhICThll\ HeMece a511\ l\OJlJJ:hl 

)l{HHaJJ:hII\-)KJfhIPJJ:hil\-)l(HhlpMa. 

EKim11i )l{af'hIHaH OH,- AttJJ:hIH. 6aeI>1 (OH. !\OJI 6ineK) 51FHH 

AH:oa=AlioH l:lJ0, eaHJJ:hII\ M;=rni 6ona;:i:b1 67. 011 Bll-MylliK -8Kilvtem 
eypeei. OH;:i:a ~03Wllblc aH:ThrnraH: «maMyp» =646. AliThrnraH )l{H

hipMa (6arn) caHhIH apa6rna )KHhipMa caHhrna l\OCaMhl3, 6011a.n;h1 

~03ga11b1c eaHhI: 

f 646 
626±20 =I 

L606 

ii<~me 6 T\'H (KyH) eaHhI: 6*101. OehI apa;:i:a TaFhI 6ip rH6paT. 

AllThIJiraH hmKpa )l{hlJl eaHhrna A6aH: caHhIH l\OeaMhI3: 

{
1300 = 26 * 50 = 25 * 52 

678±622 = 
56 

Oehl 56 eaH yH (oH) HeMece H)'M (KyH:U('-=56) OH AH: =AH: 

OH,hIHaH, AifhIH. zyehrn OI-~hrnaHra Kene;:i:i. 56-cype An-yal\HF eon 

c~rri mym-cam-mac, AH:rne- 6al\bITiac (AxMa;:i: TaeI:.I)-OH,hIHaH 60-

11a;:i:h1. CoHhIMeH 26 MeH 56 ThIFhI3 6aH:naH.bICTbI: 

{

-6 
30±26= )4 

0ThI3 6arr aif)J,hIH, a5IJIJJ:aManapb1. TarhI ecTe 6oncbrn 55847+-

153=56000 847- )l(aphII\ JK¥.II)l,hI3 (53-cype). 0HaH IIIhIFaJJ:hI TiK 

6¥PhIIII yrnKiJI 6¥Phlllibl 

26 
- = 0,833 ~ cos33°341 

· 
30 

AifThIJiraH .li<HbipMa anThI caHbrna hI;:i:pbic caHhIH (268) )!(~He 

26 (xa;:i:HJJ:) TeMip caHbIH I\OCaMhI3: 

2730+268+26=3024=56*54=108*28=432*7 

AH:HaJihm Kenin on OH, AHra opan;:i:hII<:. An-I\aMap, xal\ caHbI, 
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. . . 
;:i;~y1p caHhI, )KeTIJIIK ece, )KypeK caHhI, )Kyp1c caHhI, eM1p 
caHhI (6). On eMip,rijH, Ma3M¥HhI ;:i;oCThII\: 3024=504*6 Arr-.6aifT 
}\aF6a=412+92=504=284+220 

Ai16arn -OH, 6arn caHbrn I\¥PaFaH eKi rnMama caH 54 )!(;:me 56 
Onap;:i;aH IllbIFa.L\hI: 

{
110-11*1 OAumac(KOMwzmac) 

56±54= 
2 

562-542=110*2=220 hI;:i;pbIC ~)J;bI3bI Fpapa;:i;ThIH, (coraH 
TeH: <1>apa6TbIH) caHhI: 71 *4=284. 220-coraH ;:i;oc caH. On e)KeJI;:i;eH 
Fa)Kan 6onbm ecenTerrreH. Ei3 6¥JI apa;:i;a COHbIH: 6ip MaFbrnacbrna 
)KeTin OTbipMbI3 ;:i;en 6ineMiH. )J;ocTbII\ 6¥Pbilll 6orra;:i;bI: 

56 = 0,94642 = cosl8°50' 
54 

On 6ona;:i;b1: 

18*60'+50'=1080+50=1130=113*10 

EKi caH)J;bI K:apaH,hI3: 54*20= Ail 6aTa = 108* 10 K;;!Min xaK: 
50- hl;:i;pbIC YlllKin caHbI, Map)KaH caHbI, naFhrn caHbI, «!\» cype 
caHbI... .6¥Jiap;:i;i,rn: I\OCbJH,[l,hICbI 6orra,n:bI K;;!Min 6epiK ,LJ;OCTblI\ 
6yimH ( ..,i.ylw= 113) ( 61-cype, 4rurT). AiiTbIJIFaH 6¥PbIII1TbI Map)KaH 
6¥PbIIllbIHa I\OCaMbl3'. 

101°551-78°51+ 18°50' = 42°40'=42*60+40=2520+40=2560= 

=256* l O= KaMin fI¥p. 
EKiHilli )KaFbIHaH: 

{ 
57°=19*3 

38010'±18050'= 19°201 =19°*60+20=1160=29*40 

5IFHM llionnaH ~.LibI3 MeTa.JibI MhIC (29) naiiraM6ap caHbIHa 
eceneHreH. TaFhI 6ip errllleM: 18°501*2+6°4'=43°441 OHaH lllhIFa,LihI: 

AH.ml\ TCMip: 26* 11 =286 8pKelll a5rT: 'I' Ai 

AllllQh&l UifKip. 14/12-1994. 
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)l{p1,n:bI3 opbrn :>I<eHiH,n:eri 56-cype peTi AcrraH K,aK,rracbI 
ApbICTaH6am::a (Aca,n:K;a=65) aHHa.Jibll\ Cbn-~ap: COHbIMeH K;aTap OJI 
6ec K;aTapnbI, 25 ¥51nh1 Fa)KaHhIII rnapmhIHbIH: T¥PaK:TbIChrna .n:a 
aHHa.JibIK: Chitt:ap. Onap,n:aH llihIFa,n:b1: 

6 6 {
121=112 

5±5 = 
9 

OcbI caH,n:hI )KeTi xaTK~a eceneceK 6ona,n:b1: 121 *7=847. E¥JI 
53-cype.n:eri 6arnp-arnp )1(¥JI.Il:bI3 caHhI. EKeyiHitt: apacbrn,n:aFhI 
6¥pbillibI 6ona,n:I>1: 

56 - = 0,8615 = cos30°311 

65 

30°311*2-14°21=47°, tg14o021=0,25. 

Eip TaMarna ecerr MLIHa,n:a: 
r 448 = 56*8 

268 ± 180 = l 28 = 7 * 4 ; 

0HaH llibIFa,[(bI: 
180 = 0 6716 = sin42°11'; 
268 ' 

0HaH llibIFa,[(bI: 

Ett: TaMarna caH MLrna.n:a: 

{
1776 = 222 *8 

1508±268::;: 
1240::;: 620*2 

epKernTe (li...:.lW=222) = 151+71 ). Ceri3 6e:Hirn eciri 11HcaqmeHeH 
aUILmap .n:ereH 11UiapaT. OnaH KeH:in TeMipTeK, Acrran K;aK,rra- Te
Mip K,a3bIK. caHbI. 0H)l,aFbI 1508=807+701=507+1001 807- OT
pap, 701- paTK:a (6ipre), 507- KeK, 1001- )Kep. OcbIFaH )Ka.JIFaC 

{ 
1836"" npomo1-1, cmtbl 

1776 ± 60 = 1716 = 286 * 6 = 26 * 66 = 52 * 33 286-epKern aRT caHbI. 
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«CepKe» caHra MyIIIeJI;::i:iK -IIIe1-16ep caHhJH K.OCK.att;::i:a FaJiaM11 

caH,n:ap IIIbIFaJJ:bI: 

{ 
85 - acnaH - camblCbl(an - EnvJIC) 

.52±33= y, 

19-zanaMu - caH(meKU1e-- l}a86a) 

TaFbI 6ip TaMaIIIa ecerrTi TacTarr KeTyre 6omvi:ai1;::i:b1. On MLJ

ttay: 

382±154= M:~rn;::i:aFbI 64*4=256- H¥p; {
536 = 268*2 

128 = 64*2 

382+618=1000 gymi:e catt; AJI-J\¥patt-382; 154- f\a,ru1M epTe

;::i:eri 6¥pbIHFbI 3ar. Onap.ri:att Kenin bl;::i:pb1c caHbI eKi ece llibIFa.Ubl. 

Oi:fJiarr K,apacal-{bI3, Tgtt;ipiM bI;::i:pbIC rraikaM6apra ocbI caHMcH 

FaJiaMR llibIHJJ.bIK. IIIbIH;bIH 6iJI;::i:ipreH. CoJI ¥JibI IIIbIHJJ.bIK ncJiaM 

apK,binbI, rraiiraM6ap ll¥PbI apK,bIJibI, I\¥paH apK,bIJibI, an-paxMaH an

pax11M apK,bIJibI ( 618) 6i3re )l(eTin OTbip. OttbIH: .z::i:gneniH 6i3 K.a3ipri 

Ta611raT FblJlbIMbIHaH JJ,a Taybln OTblpMbl3. 

OcbI TaMaIIIa epHeKTi 6acK,a ryp.n:e 6i3 )l(a3bITI KepeH:iK: 

10(80+50) = 1300=26* 50=52 *25; 

{
1836 = npomoH 

1300±268*2=1300±536 = . 
764= 382*2 

E¥JI apa;::i:a 80-cbrnarr- eKiHIIIi acnaH MeTaJibI bI,i::i:pbIC ~JJ.bl3bl 

F¥Tapa;::i: MeTaJibI. 50- K,anaiibI-aJIThIHIIIbI acrraH MeTaJihI-lllm-~aH. Me

TaJibI ( OHJJ.a bI;::i:pbIC TafaT I\bIJiaJJ.bl). ,1.l,eMeK eKeyi T¥paH K,aK,rraCbi

HbIH; 6¥PbIII1TaphI, TeMipK,a3bIK. 6¥PhIIIITapbI. 

OifJiacyTa, m6paT aJI)'Fa eTe KepeK .21:ereH Mhican;::i:ap..QbI 

)l(JiHaJJ.bIK,. 

AnJzahw utfKip. Xaubtpbl 6onwil! AyJ11w1! Tani 6ip cm. 

'.IK¥JI,D,hl3,D,AP OPhIHhI 

¥ JiblFbI cepT ~JJ.bl3 OpbIH;.J.apbI 5IFHl1 ~I,D;bl3 gJieMHll l t 

K.¥PbIJibICbI 6iJiiMHitt;, FbIJibIMHbIH; capK,bIJIMac Ke3i. CoJI a5ITTap.ri:11H 

caHJJ.hIK. Mgtt.ri:epiH T¥TaC anhm 6ip K,apanbII\ LI,ercH oH: KeJI.ri:i. On 
6oJiaJJ:hJ: 3)\. \i....,i"' ..,i..o J ~~ ~Ji" 
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661=130+2l9+201+111 

OcbI caH eciMi aF3aM 6oifhrnrna )l(aK;CbinbII<l\a )l(eTKi3yilli caHhIHa 
.z:i:gJI KeJie.rr:i: Kacjm a.n-xacaHaT= S\.9-.s l.h......i\.w = 111 +550=661. OchI caH 
.z:i:gJI KeJiyi 6ip TaMarna HwapaT .rr:en 6iny KepeK. TgHipiM a.rr:aM3aTK:a 
acrraH gJieMiH MeKen erri. CoJI apr\bIJibI aJJ:aM.rr:&r )l<al\CbIJibil\l\a )l(eT
Ki3yrni Pa66brM .rr:ey.rr:i ttgcirr eTTi. 

EKiHrni )l(aFbIHaH 6ip TaMarna Hgpce )l(eTi xaT KeKrreH bI.rr:phIC 
caHbI TaFbI coJI )l{apbrnl\aFaH cattFa Tett: llihIFaJJ:hI. 

0Hhl 6bmaif aJiaMhI3: )KeTi xaT KSKTitt: MeTan;:r:ap )l(HbIHbI: 1-
Aif- KyMic-47, 2-AHl\hI3-ChIHan-80, 3-IlloJinaH-Mhic-29, 4-KyH
aJIThIH-79, 5-Apaif-TeMip-26, 6-lllm-rnii- l\aJiaHbI-50, 7-Catt.)l(ap 
-I\OpFaChIH-82. )I\HbIHbl 6oJia,IJ;bI: 

47+80+29+79+26+50+82=393. 

OcbIFaH bI.rr:phIC caHhIH l\OCaM&13: 
f 661 

393±268=~ 
ll25 = 25*5 

TaMarna KeJiiciM M)'F)l(l13a. )J{eTi xaT eKi peT - eri3i )l(ep.rr:e, 
KeKTe. CoJI ce6errTi OHhIH: caH&IH eKi ece analibII\, 6oJia,n:hI 6ac 6aTa 
caHbI: 393*2=786. 

A6aJ! catthrna Xal\ caHhIH-1\0CaH: catt&IH (54*2=108) l\OCCal\ 60-
Jia,n:hI TaFhI con: 
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678+408=786. 

0HaH MbIHaH,LJ,aH caH llibIFa.[(bl: 

(1322 = 622+ 700 
786± 268 * 2 = 786±536 = ~ 

l 250 

700- nernette (xaMca..:.....U" =700). TaFbI 6ip TYP.rr:e: 

{
1000 

678±(268+54) = 678±322 = 
386 

TaMarna catt,n,ap IllhII\ThI: 1000=622+ 382; 356=89*4; 

( 100 ="K" 
89±11 =) 

178 = 26*3-ca11 
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1944=1020+596+36+230+56+6 

EKi a}IT caHhIH I\OCaMbI3: 

{

2605 
1944±661 = 

1283 

A.lJFaIIII\bI CaHra rneH,6ep caHbI, HFHM 56-cypeHiH: )l(MbIH ca

HbIH I\OCaMbl3: 2605+360=2965 0HaH 100 llibIFapaMhI3: 2865. 

OttaH rnbIFa,UbI: 2865*2=382*15=5730 0HaH IIIhIFa,nhr: 5730-4914= 

=816=48 * 1 7. 

EKi TaMama caH, I\aRTa.JiaMa acrraH ca<i_Jap: 

48 ± 17 = {65-(Acao) 
31 

l!_ = 0 4771=sin28°301 

65 ' 

28°301 *2 = 57° = 19 * 3 

Eenrini 6¥PhIIIII\a opan,nhII\. Anllahw UtfKip. 
OttaH IIIblf'a,UhI: Arr-Aca.u-EacI\hI yaxM. 

2(65*31) = 3215*2 =1286=1000+26*11 
5 5 

{
96 = 48*2 

65 ±31 = 
34=17*2 

96-cype.ne (Arr-fanal\Ta, 19 MT), anrarnK,hI 6ec asrT eH, 6ipittwi 

Xbip Taybrn,naFbI yaxH. On I\aH:Tanay.na 48 Typitt.n:e eKi FaJiaM.ua 6ip

)leH. OJI COHaH KettiH 17- Arr-Acap)la I\aihanaHJlbl, KepiHJli, 6initt;:ii 

aHK;bIH,UaJIJlbI. 
Con 6ec a$1T -6ec napb13 }len 6ineMi3: 

96*5=480- 54-cype )!(HbIHhI. (An-KaMap). 

AnnahhIHhIH, eciMiMeH OI\y-yH:peHy, 6iny. A11.UbIMCH 03itud 83il-l 

rnHy. On Ap.naKThI l1el\rniB )J(apaTKaH ici. CoHbI 6i11y MiHJlCTil-l. 

Fanal\ KaH 6onca 011 coHhIMCH 6iprc 3KblJl-FaI\hIJI . .c~J=r..Jj=200. 
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Con apK:bIJJbI T;;i1~ipiM a.ZJ:aM3aTK:a K:aJJaM 6ep.ZJ:i. fbIJJLIM Tin 
6ep.ri:i. Ty 6acTaH eciM.ri:epre yiiperri. Con eciMHitt: 6ipi aHTbIJJFaH 
)l{aK:CbIJJbIK:l\a )KeTKi3yrni 2aJIQ.MU XUK.-rvtam. 

An-Aca.ri: 6ac l\aK:rra coHbI KepceTe.ZJ:i. Xb1p rnyhIHJJ:a YaxH 
aKenyrniHi OHbI rraiiraM6apbIMbI3 caycaFbIMeH .ttrnapaT eTirr Kepcerri. 
1-cypeTTeri ~JJ:bI3 ophrn.ri:apbIH caycaK:rreH KepceTirr OTbiprnH 
yrrri, ;;irr6eTTe coHbI MeH3eii;:i:i .ri:err 6irry KepeK. C¥K:I\OJI lllorrrraH.IJ:bI 
- TaH;~.IJ:bI3bIH KepceTe.ri:i. 

~.IJ:bI3.IJ:ap opHbI cypeci ( 56) MeH 96-cype apachrn rraiiraM6ap 
caHbI )KaJJFaCTbipa.ri:hi: 

{
96 = 48*2 

56±40 = 
16 = 8*2 

J\aihanaMa 48 corr 40-cype.ri:eH 6acTana.rt;hL li¥Jiap.ri:aH eKt 
6¥Pbllli IIlbIFapaMhI3: 

Orrap.ri:aH: 

9*60+36= 576=242 44°351*2-38°101=51°=17*3 

{
108° = 54*2 

57±51 = 
6=360 

li¥Jiap.ri:b1 Ol\YIIlhI e3i-aK: ryciHe.ri:i. 
TaFbI 6ip ecerr: 

2(1844+661)=4914+96=5010 

4304+96=4400=(62+26)50 

{
9410 

5010 ±4400 = . 
610 

KeliiHri caH 61*10. OcbIH.IJ:aFbI 61-cype Arr-Cacp )KaJJIJbI caHbI: 

61+201+14= 276=92*3. 

Oehl cype.ne MapmIM ¥JibI Fatica e3iHeH 6¥pbIHFbI Tay
paT rreH Keifo-rri KeneTiH AxMa.ri: eciM.ri:i rraH:raM6ap.ri:b1 xa6ap erri 
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Foi1:. 8TKeH eMip MeH KerrerneKTi, coHhIMeH l\aTap )f{ep MeH KeKTi 
)KaflFaCThiprnH OChI Tyci J\¥PhIIThICThII\ Ca<P TyciHiri )],err 6irry KepeK. 
CoHhIH, KgMirr Typi ( 61*10=610) rrepirnTerrep MeH xan11<Panap apa
ChIH )KanFaCThipFaH )],err 6irryre 6orra)J,hI. 

TaFhI 6ip H¥CKa: 

9410+6190=15600=52*300 

XaM)J,hI (52) ym )KY3 peT: 3*100. 
OcblMeH lUfKip em in mo"YmaiiMbl3. HcnaMza 11Yyam 6ep Ta1f ipi.11.' 

Ay.MuH! 

Yrn caHHaH yrnKirr )KaCattMhI3: 

108+96-56 = 260 =130 
2 2 

YmeyiHiH, 6aiirraHhIChI 6errrirri: 54*2=108 - K,oc AH. caHhI, xaK, 

caH1>1, MOJIIIIhIIThII\ caHhI, 96-1\aH caHhI-)KaH caHhI-Xhrp caHbI -
6eccaycal\ caHhr; 56- )l{pr)J,hI3)1,ap op1>rn,n:1>I. CornH c;;iH:Kec yrneyi 
xaM)J,hI caH:bI: 52*5. b¥PhIIIITaphI 6orra)1,hI: 

86°161+62°28'+ 31°16'=180°. 

. {117°32
1 

86°161 ±31°16' = 550 109°28'+62°281=47°=117°321-70°321=47°. 

IlaiirnM6ap caH1>r (47) IIIhil\ThI )KgHe Arr-paxMaH (55-cype) caHbI 
lllhll\T.bl. 

AnnahHbllj pax.Mambl, nauza.M6apObllj iuanazambl 60.11zau! Ay
MUH! 

53-cype)l,e 847 caH 6onrnH1>I 6errrirri. 0HhI KaManaTaTap :>K¥Jl)1,bI3 
,r:i;eceK, on 6ona,r:i;hr: 

HeMece 

8470=154 
55 

8470=154*55=70*11 2 

M¥H)J,a 6gpiHeH epTe )f(apanrnH 154-I(a,n:HM, Arr-paxMaH, 70-
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Arr-Mm·pa)K (Xo1p rnyo1), Ai1 ai1Hacu, fopi TeMip l\a3hIKK,a opa.rra
W>J. (55,847). 

Illb1Hdbl8blH Aluzah 6i.!leoi. lllpdp!liK. 
):{ym1e 3arraph1H I\¥PaYlllhl aTOMHhIH; 03eri rrpoTOH caHhIH OChl 

ymKin,LI.eH a.rryrn 6ona,UhI: 

(86°161-(70°321/2))108=51*108=5508=1836*3 

OH:narr r<apaH;hI3: 51=17*3; 17-An-Acpa 108=54*2=xar<= 
MOJilllhlJlhlK. 

Eapi Ke11irr Xi,rp Tayi,rna corn,a:hI. OrnH xaK, caHhI .K,OChIJIFaH,lI.a 
6oJia,LI.hI: 

{
' 204=17*12 

108±96 = 
12 = MfUU!Jl = 7 + 5 

My:HaH MhIHaH,LI.aH epHeK IIThIFa,lI.hI: 

1 os2-962= 2448 c i2 .Jl7 )= 144*11. 

Oehl caH,lI.hI xa.rrmpa.rrap caHhIHa K;OCaMhI3: 

{

r 6752=16*422 
4304±2448 = 

1856 = 29*64 

TaMallla caH,lI.ap, 16-Apa, 162=64*4=256- fl¥:p, 29-Mb1c-llion
rraH MeTaJibI. Xbrp rnyoIHJJaFhI cay cal\ ¥llihIH Kapa (1-cypeT). 

EKi caHHhIH: rnaprnbIJibIK atth1p11.rnch1 Myrne caHhI rnaprnhICbIH 
17 eceney. 17- Arr-Acpa.ua acrraH carraphIH,LI.a )l{eTi xaT KeKTeH 
eTirr, rnphIIllTaH )KOFaphI KeTepi1IreHi coHbitt; 11rnapaThI. TeriH,LI.e 

(12 JU), HeMece 122* 17=(12 .Jl7 )2=2448- rn6HFM T¥IJaI(Thl caH. 
HFHH OJI 6oJia,LI.hJ: 4/3* 1836=2448. M¥H,Ua 1836-rrpoTOH caH:DI, 4/3-
KYH HOTaChI. OilJ1arr Kapatt;hl3. 

Conap,lI.bIH: apachIH,lI.aFhI 6¥:PhIIllbI 6ona,n:h1: 

-2_~ = 0,8888 = cos27°16' 
108 

b¥JI 6¥PhllllThl )KOFapFhI 6¥phillITapMeH KOCI\aH,lI.a ap Typm 
emrreM.uep IllhIF3,LI.LI. MhICaJihr: 

3 i 0161-27°1fr=4° 
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HeMece 

0HhDKa3aMhI3: 8*60=480 An-K,aMap)!UibIH caHbI: 48- KaiirnnaMa 
:>KeTi caH. Mb1Canh1: 

2448+48*7=2448+336=2787=348*8. 

348-lll¥rna HeMece on 6ona,nbI: 96*29=348*8= ll1¥FJia ce·
ri3 pI<Mal\. 5.IFHH 96-cype.1leri Xh1p TaYbIH.1laFbI caycal\ ¥llihIH.1laFbl 
lllomiaHFa (29- MblC COHhlH MeTa1IbI) Ken.uiK_ 

A.1u1.0h8a UtfKip. To!jipiM uc1uJMw ~yam 6epci11. AMu11! 
Mhlc (lllomrnH) caHhIHbIH: aifHaJihII\ CbIH:apbI 92, »FHH K,aF6a 

CaHbl (Mp.aMMa,n;). 0HaH lllh1Fa.1lbl: 

I~ ~I = 81- 4 = 77 

TiK 6¥PbllllThl YlllKiJI: 

3_ =sin 12°501 = 0,2222 
9 

OFaH I\OCaMbI3 ::lymie 6¥pbllllbIH: 

38010/ ±12050' ={510 =17*3 
25°201 

. 

27°161+ 12°501+23°501+6°41=70°; 

27°161-12°501+26°341=41°(27°161-12°501 +6°41)2 

26°341=27°161-12°501+(6°41)=14°261+12° 81 

26°341+ 12°501= 39°241=27°161+ 12°81=39° 241• 

E:prnp.1laH TOJihm :>KaTI\aH ecerrTep IllbIFa.1lbI. COI-JhIH: illliH.1le 6ip 
MaceJiere KeH:iJI ay.1lapanhI.f\. On ai1:ThIJIFaH 6acK,hI 6:y:pb1m: 12°50 . 
On 6ona.1lhI: 

12*60+50=720+50=770=77*10 

Oehl caH ecenec 81-7=77 caHhma. bhrnattllla aifTK.3H.1la: 

f :l = arcsin 12°50/ = (81--4)10 
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OHaH lllbIFa.D:bI: 
48025 
--=n. 

4 

Ii:;irrKH orr 3JieKTpoH 3ap5I.D:bIHa :JKal\bIH Kenep: e=4,8027. 
D¥JfbI e3 an,n:brna 3eprrey KepeK. 
OcbI 6¥PbIIllTbI A6aH: 6¥pbIIllbIMeH CaJibICTbipbIII J<apayrn 60-

rra.u;1>1: 

2
0 ; 0

18
; {24°81 =24*60+8=1440+8=1448 

1 50 ±11 = 
1°3i = 60+32 =92 

M¥JfaH IIIhil\l\aH caH aH:TbIJIFaH X1>1p Tay caH1>rna ¥KCac Kene.u;i: 

1082-962=2448=(12 JU )2 5IFHH: 1082-962=1448+ 1000 = 12°501+ 
+ 11°181+ 1000; TaFbI 6ip caH: 53°81-24°&1=29°. 

M1>rnay eKi caH,u;1>1 J<apanbII\: 192/l 000, 5IFHH oc1>IFaH 6aH:naH1>1-
CT1>1: 

EKeyi 6ona.u;1>1: 

___!_2_ = t 31° 
10Ji0 g 

{
60 

31±29 = 2 

li¥JI CaHarr1>1 T¥PaH J<aKJia caHbI. EcKe cana KeTeniK 53°81+ 
+ 36°521+90°= 180°. bl,u;pbIC yIIIKiJI 6¥PbIIllTapbI 

i = 0,75 = tg36°55 1
; ~ = 0,60 = cos53°81 

3 3 

M¥Jf.n:a eKI caHHhIH; J<aT1>rnacDI aJibICl\a arrapa,u;1>I. Onap 
aHTblJIFaH: 

Onap,n:aH IllhIFa,u;1>1: 

1

6. 51 
5 6 =36-25 

5*200 .. ~000=16040/ 
6*10 , 60 

Oc1>1 6¥PhIIll eCTe 6orrc1>rn. OcbIFaH l\OCaMhI3 6acJ<a 6¥pbIIllThr: 
29°301*2=590=40+ 19=30+29 
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I 6°401

±12°501 
= { 

290301 

3°501 =200
1 

Oc1>1 FIDKarr 6¥pbIUITaH Fa)l(arr CLipnap UihIFanhI. CornH MhI

can. Map)l(aHHaH eTKeH c;:ly11e eKi aiib1phrnFaHLt:aFhI apachrnnaFLI 

6¥PLillihI 6°41 (2-cypeT). Corr 6¥pbIIIITbI K,ocaMhI3: 

l 60401 ± 60 41 = {( 22° 44
1 

= 1364 = 682 * 2 
10°361 =636=53*12 

EKeyi ,n:e TaMarna caH,n:ap: 682 .. Arr-MHCal\. 53-AxMan-:>K¥JlnhI3, 

12-Myruerr. 

0FaH K,OCbIMUia: 

1040441 ± 220441 = {127028' 
82°601 

82-K,oprnchrn, )l(eTiHUii xaT KeK CaH)l(ap MeTaJihI. 0HaH 

UihIFa)lhI: 82*3=246- )J(e6paH:hrn caHhI. 127° 281- 109°281 =18° 00 1
• 

TeKllie 6¥PbillibI K,OCbIJIFaH rneH;6ep caHhI: 18*60=1080- AJI-K,aMap 

caHLi=54*20 XaK, caHhI (108*10). 

AiiThIJIFaH 6¥phIUIK,a A6aii 6¥PLI1llbIH K,ocaMhn: 

OHaH lllbIFa,IJ:bI: 

220441 ±11018/ ={34021 
11°261 

11° 261+ 26°341=38°=19*2. 

1 
tg26°341 = - (fI¥x 6¥Pblllihl). 

2 

)f(orapFhI caHLt:hI Xanttcpanap caHhIHa K,ocaMhI3: 

{
7188=599*12 

4304±2884 = 
1420=71*20 

)l{orapFhI caHFa I\OCaMhl3 6ipJ1iK (paTI\a 701) caHhIH, 6orranh1: 
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{
1300 = 26 * 50 = 52 * 25 

701±599= 
102 = 34 * 3 = 17 * 6 

TaFbI oihrnn I\apatt;hI3. 
Ai1llahw Utfldp. Hcna.;r11w T(JJjipiM 1<;yam 6epci11! A.Mu11! 18112-

1994. 
53- cype.n:eri aiiThIJIFaH :H<pIJJ:bI3 caHbIHa Arr-lllaFpM :H<p!)lbI3 

CaHhIH I\OCaMbI3: 

{ 

542 

847±611 = 1458 = 54*27 = 2 
. 236 = ( !5-2)1000 

OcbI apa.n:a 25-cypeHi ecKe anaifbJI\. On aifb1py, aHhII\Tay (an
<l>ypK:aH, 77 a.HT). 0HbIH; )J(lfhIH caHhI: 

25+462+ 77=564=47* 12=94*6. 

5IFHM 6¥JI apa,[(a A.rr-~aMap (54-Aif) eKi yYp.n:e K:arnp 6epinin 
OTblp. 

542 )J(~He 47*12=94*6. 
2 

47- KyMic-All: MeTanbI, Nf¥xaMe.n: (C.F) cypeci (AnThI ece 3aM-
3aM-94*6). EKeyiHitt: MaFhrnanac eKi cype.ne Kenyi TaMama. 25-
cype.n:e acnaH,UaFbI :H<pI.IlbI3 opbrnt..i:apbI, Kytt, AH:, )J(aphII\ c~yneci 
aMThIJia)lhI: 

«Co]l(Jau MO!l uziniK ueci A.rznah acna11oasbl :J1C¥ll0bl30apob11j 

opbll-tblll :J1Capambm, oJtda 6ip :J1Capbll)- :J1Ca1-1e cayne 6epyUti Auobz 
:J1Capammbrn (25-cype, 6la5IT). 

~lfi 1J:~(.5 ~J As iL........l: -!.JJ ~l 3 ~J ~l ..,..JL;..l 3 L.) ~) (i ~ ) 

OcbHvteH )KOFapbl,l:i;a aHThIJIFmI 53, 56-cypenep2.l.itt: a5JTTapbIH ca
JibICTbipbm l\apaf-lbI3. EipiH 6ipi TOJihII\Tbipa.D,hI. KeH:iHri a5JTTa 85-
cypeLJ:e aiiThL'1FaH acrraH caTh1c11 -MyUJeJI I>py)J(,ll,ap aifThIJIFaH. 

AHTbIJIFaH An-UJarpH )J(¥JIL(bI3bI )J(eTi xaT KeK ycTin.n:eri CH
.n:paT an-MimTahH (-'-"~.J'-5 ~(.5)(264+536=800) arnUJbIMeH canhI
CTbipy 6onap Ma ,a:ereH oif KeJie,n:i. CoHbIMeH 6aiiJiaHhICTbI 6ip epHeK 
)J(a3aMbJ3: 
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OHaH llihlfa)J,bl: 

{

6372 
4914± (847 + 611+ = 4914± 1458 = 

3456 

6372=54*118=27*236 

{

118 
3456=54*64=108*32=432*8· 64±54 = , 10 

AiiTrracaK: Ta TycittiKTi caH,n:ap (CHpa)l(a MeH Mymipa )l(aphIK,Ta 
cgyne AmrnhHhIH: gMipiH)l.e Su ¥.Ju =KyHCpaHK,yn=236). 0HaH 
IIIbIFa)J,hI: 382+236=618, 618+382=1000. An-paxMaH aJI-paxHM- o.:i 
An-I\¥paH: <<EfKi!l <J!leMze 6ip ecKepmyiui 60J1ybt yiuiH K¥PaHdbz 

K¥llbuta mycipzeH All!lah eme ;J1C08apbz. Com)au-a~ op HC>pceHi 

;J1Capambin, Ol-lbll/ eJliueyiH 6eJ12foeoi» (25-cype, 1-2 a»T). 
8pneK )l(a.3aMhI3: 

{
1430=286*5 

800±(611+19) = 800±630 = 
170=17 *10 

Ai1ThIJIFaH TaMarna caH.n:ap: 

26*11*5=26*55=1430. 

TepT cype 6ai1naHbIChI lllhIFaD,hJ: 

25+56+61+96=238=119*2 

Apa-haHJJ,ac. 
)l{apbIJihIC cype peTiH.n:e eKi ecenerr, oraH )l(ypeK caHhIH 

I<;OCaMhI3: 

{
238=119 *2 

132±53*2=132±106= 
76 

l -

l)gpiHiH: apachrn TeMip )l(a.JiraCTb1pa.ll,hI. Oiinarr K,apacaH,bI3 
l\l'f:H)la TaMaIIIa HrnapaT Chip )l(aTbip. Onap.IJ:aH lllhIFa,n:h1: 

1178 = 89*2 
96±(56+26)=96±82=~ : 

l 14==7*2 , 

OpTaJtbII\ caH 56=7*8. Onap,n:aH WhIFa,n:h1: 
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I~ ~I= 64-49=15 ~FHH: i = cos28°571=0,875 ; 

OHaH IIIhIFa;:i:hI: 

{
45°371 

28°5i ±16°401 = 
12°171 

12°171*2=24°341
• 

63°261+ 24°341=88°001=( 62+ 26). 

TaFhI 6ip ecen: 

4503 71 ± 19028/ = {6505_1 '. 
26°91 

143°101+23°50'=177°=90°+87° 

143°261-38°10'=105°00'=105*60=6300=63* 100. 

l\.¥paHHhifl 6ac gprri 6011raH, «l(apa» OI\hI ;:i:ereH ce3.n:iH: 6acb1 

6011rnH K, ='-'== 100 gprri K.¥paH;::i;a MyI<:arrarnT peTiH;:i:e 50- cype aThI 

6oJIFaH. OJI )K0HiH;:i:e ~6aK: 6ap: 

Eacbl 6ap, a5l.Zbl ,I/COT<, 6ip 1cepyem 

Ta6apcbllj fU1b1pacm1 Ken Mepyepm. 

Ycmil-1oe T<,oc ktf8CL?a.~ 1~apa mac 6ap, 

JKi2imKe ma6a aJZ.:vtazaH 6ip wepyepm. 

Att;hI3-)Kbiprn aifttanrntt)J,a 011 e3i ,LJ,ym1e aM:ttanMaraH «K.acp 

Taynrn MaFhmachIH,LJ,a attTbIJia,LJ,bl. 
OcbI cypeHifl )KHhIH cattbI 19-cypettiH. MyI<aTTaraTbrna Tel{ 

eKeHi ai1ThIJI)J,hI (50+ 100+45=195= KhttFC ~~). On mi 60.na
)J;hI HaibarnM: rac 13*15=195. 8i1TKetti 13-cype, A11-Par,LJ, \Jy:..~ ... -

HaibarnM:. 15-cype A11-Xtt:1Kp ~_) ... -me. 
EKiHIIIi )KaFhrnaH 50-l(anai1b1, aJIThIHIIIhI xaT, e1-i: ipi Her<ep 

lllol{aH)J,hifl MeTanbI. On T¥patt l(al(nacbmbII{ MaK;:i:aM:wacb1. 0HbIH 

opHbl 79-Myrnen !\aye (MepreH). OcbI eKi caHHbIH. )KHbIHbI attTbIJIFaH 

°M¥JI.Ilbl3 opHbI cypeciHe )l;}Jl Kene.JJ.i: 
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50 ± 6 = . 7* 11 =77= = 81- 9 = 77 { 
56 = 8 * 7 19 21 
44=4*11' 2 9 

0HaH lIIhIFa)J,hI: 

{
' 100-J(K) 

56±44= 
12-.Mytuen 

MyrneJI aifThIJIFaH I\a<P rnyh1 OChI MaFhIHa,IJ,a ,IJ,en 6iJieMi3. 

AnThIHlIIhI (AJITay) epeKrne caH, eMip caHhI, - eifTKeHi KeMipTeri 

( c=6) KeMipreri. Teritt,IJ,e eri3-ceri3 }\opFaHhI OChl aJIThI: 

6±2={! 

HeMece 

62+26=88=44*2. 

0HaH lIIhIFa)J,bI: 26* 11 =286 (5-cypeTri l\apaH,hI3). 

OchIMeH 6ail:JiaHhICTbI 6-cypere Ke3 :1Id6epell.iK. 6+ 1123+ 165-

=1294: 

(' i ~] i ...,. .Jjo l~.lU.l~ 1000+ 294. 

M¥tt)J,a ceri3 TYP )!{apaTKaH, eKi-eKi)J.eH nap TepT TymK Mall 

all.ThIJia)J.bI. 

M¥tt)J.a KYH)J.i3 6eH TYH)J.i, Kytt MeH All..I:i:hI Tgtt,ipi ecen yrni1-1 

)l(apaT}\aHhI all.TbIJiaJJ:bI. «Ecenrninep.z:i:itt, eH, )l(yH:piri Annalm .r:i:eH..ui 

(62-aRT). «On cott.uaH: Annah, ceH.r:i:ep;::i:i )l(ep)J.iH, xami<PanapbI erri. 

EpeKrne Mell.ipiM)J.i» ( 165 ). OH.nan l\apaJihII\ AnMaK;TbIH, canMaFbI 

6ap. AuaM)J.bI COH)J.aH :>Korapb1 ;:i:gpe:>Ke)J.e :>KapaTK,aH JJ,a coraH cgi:\:Kec 

On Typa )Kon,n:aFhI a,n:aML1,apJJ:bIH, HcnaM ywiH Kett,iniH KCH,ell.Te,l.l,i. 

OrnH K;apcbrnapra ra3afa1 3op. Tay6ara KenreH.uepre MapxaMaThI 

MOJ1. 

l1MaH KenTipy KepeK. 56-cype :>K¥Jl)J.bl3 opHbI Typa )KOH. Co

HaH a,IJ,acnay KepeK. Ocb1 eKi cype (6 )l(gtte 56) apanapb1 HMaHMeH 

)!{aJIFaCa,l.l,bI ( HMaH rnpa3bl CaHbl 619). 

{

1294 
619±56=1238±56= 

1182 

Arrrallll\bI catt 1294- 6-cypettitt, :>KHbIH cattbl. Kei1:ittri caHHaH 

lllbIFa)lbl: 
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{
1530=17*90 

1182±348 = 
834 

KeM:iHri caHFa ;;)ym:1e caHbIH I\OCaMhI3: 

{
1216 = 19 * 64 

834±382 = 
452=113*4 

EepiK caH,D;ap: 64*4=256-I-f¥p. 113+ 19=132- )KypeK. 
OM:narr K,apacaH,bI3 Fa)KaHhm Cblpnap. AllJiah8a UJj'KiplliK. · 
AliThIJIFaH eKi caH.D;hI Ke6eiheMi3: 56*6=336=48*7 
J\aihanaHFaH 48 (xM..:;i..i"-) )KeTi peT ( 40-46 cypenep ). Orr caH co-

HhIMeH eKiHini acnaH ~I.Ll:bI3bI eciM.D;ec bl.D;pbIC >K¥Jl.Ll:bI3hI AHK,bI3-
f¥fapa;::i: An-hapMic 14 ..>"(.."' = 3 3 6 . .6¥JI T¥-paH K,aK,rracbIHbIH. 6ocarnchI 
(MaH..naihna;:i:a 6-acrraH llioH.ali attThrna,D;bI). TaMarna KeniciM, xaM
,D;bI IllbIFa.UbI: 

{
104 = 52 *2 

56±48= 
8=6+2 

:>K~He erl3-cer13 IIIbIFa,D;bI. 
An..n.ahza Ul}'Kipzil(. Jfc.rzaMea I'aljipiM zyam 6epci1t! AyMu11!. 
)Kornphl.Ll:a KenTipinreH eKi caHJJ:bI Ke6eiheMi3: 56*48=2688. 
Oehl caHHbIH. 6¥-PbIIII -rypi 6ona,ll,bI: 

2688 = 470481 
60 

M¥ffbI MbIHa rypJJ:e )l\a3aMhI3: 

M¥ff,ll,a 25° 481 
- 8ymte YIIIKiJI 6¥pbIIIlbI, 19 6enrini: 

19*60=1140 =38*30 

19° 281 = 109°881 -90° - TeKIIle 6¥pb1IIIhI, 

11°181 -A6all: 6¥-pbIIIlbI; 0,25= tgl4°2 IIIepiK 6¥pbIIIIbl 

Ocb1MeH 6a:MnaHhICTbI «I\aqm ( 1 OO=<J) 6¥pbIIIlbIH ecKe anattbII\. 
8ym1e 6¥-pbIIII 
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sin38°101 = 0,618- HeMece 
618 

= tg38°101.5. 
786 , 

EprnpJJ.hI 6i3 oprn ccerrneH hIK,rnaM)l.arr 38° 101 anaMhl3. Anaii):la 

OHhI 38°11 1 )].err a11hm cyTeK 6eiiHeci )Kb1p ywKiJJ )KaK, 6¥pbllIIhIMeH 

CaJihICTbipyrn 6ona.D;hl. 0HaH Illhlf'a,!J,bI: 

{
176°2i = 90° + 86°221 

138°111 +38°11 1= 
- 100° 

Keil:iHri CaH 100*60=6000=1200*5 «I\aqm 6¥pbllllbl. e};tipOil-( 
Ke3i cyoa eKe11i 6e.n2foi. Con ce6errTi «I\» dprriH coraH )l.a)KaHaCTb1pyrn 

6ona)l.hl. 0H)l.aFhI ett: Ken Ke3)l.eceTiH )KdHe eri: epTe,rr,eH Ke.rre )KaTK,aH 

)KaHyapnap)l.aH Map:J1caH rraif)l.a 6onaTbIHhI M;:111iM. 0Hhui; caHhI Ca

C03 = 50 
,D:eMeK OJI «I\» cype canaThI. CoHhIMeH 1<,arnp OHhIH, }\anafa.1 

caHbI eKeHi; OHbIH: aJITbIHIIIhl acrraH MCT'1.11hl aHThIJia)l.bI. [ «~»] 19 
- cype M¥K.aTTaraHhma eKeHiH 6iJ1eMi3. Conrn 6aH:naHhICThI eKiHwi 

~M6aK. cypere KeneMi3. 011 38-C (caT=0""=90) 

Mµma 19*2=38, 45*2= 90. 100+90=190-FanaMH caH: 190= 

=190*6=11400=38*300. 

TiK 6¥Phim dyrrtte YIIIKin iIIIiHe CbI3FaH IIIett:6ep epici 6orra,D,bi 

c=202. Oehl caH)l.hl eKiHIIIi ;:iymi:e ymKirr illliHe Cbl3bIJIFaH IIIel{6ep . . ,.-
ep1crne I\OCaMhI3, oorra,1J,1>1: 

{
355 = 71 *5 

202±153 = 
49=72 

' 

AiiThIJIFaH 19 caHhIMeH 6aH:rraHbICThI (71+19= 90) xaMJJ:hI caHbL 

CornH 6aiinaHhICThr: 195+ 190=385 oc1>r caHJJ:hI 53-cype )l(pi:)l.L!3 

caH1>rna K,ocaMhI3, 6ona)l.hI: 

847±385= . {
1232=154*8 

462 = 23*2 ' 

0HaH IIIhlFa)l.hI: 

847*5= 385*11=4235 

OH:rran KapaI-J;bl3 I\aH,IJ:ai'i Chrpiiap )KaThrp! 84 7 caHhIMeH )K;:!HC 195 
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+ 190 ca1-u:i:aph1MeH 6aiilrnHhICThI TOnhm :>KaTK,aH ecenTep 6ap eKeHiH 
6ineMi3. Ochrn1w T:y.prnH 154 caHhI e:>Kenri l(a):(hIM caH ( 154~~f") 

0HhIH: :>KY3.D:iK 6enmeri: 

84~= 154 
=154=t 57°, an-Xa;::r:tt;::r:, 19*3= 57 

55 100 ' g 

Ta8blCbZH maabl!lap. Annah2a UtfKipniK. 

OH:nacy peTitt;::r:e 6ip epHeK : 

1543+ 17*8=365,24* 104=(365 2264+ 136)365,24 

IllaMCH 0K¥JI.JJ:hl3) )KbIJI TJyniK caHhl. 

)KhlJI ECEJil, YAl\hIT 3AMAHA 

On FanaM ece6initt:, FhIJJhIMhIHhIH 6acbr. Oc:r,1 :>KeHiH;:i,e )Kep Ta
pHXDIMeH 6aH:naHhICThI :>KaJ~a;::r:a l\OJIFa anhIHhm :>KypreH 6ip ecen 6ap. 
0HhIH 6aTbIC eJI,Uep;::r:eri aTbI reoxpoHOJIOrlf5I. Ei3JJ:lH: XaJihII\TaP OHhI 
3aMaHa T::>pTi6i (.:;~~ ~(.5) .nen arntt,ll,bl. Orntt I\hICK:arna Mhican Ken
TipeMi3: 3al\rntta T::>pTi6i (reoxpottonorn5I) HeMece :>Kep.r:i:itt: :>Kachr. 

)Kep MeH KeK 6aH:naHhICThI. ,n:eMeK :>Kep,lli :>Kal\hIH aH:hrpy FanaMH 
Macene. )Kep,ll,itt: 6cTiHe anFaWI\hI I<aTThI l(a6b1prnaI<ThI :>Kattyapnap 
naii;::r:a 6ona 6acrnyhr :>KhIJI ece6iHitt: .LJ,::>JIJJ:i 6achr 6onhm rn6hrna;:i:b1, 
eH:TKeHi OJiap,llbIH: KaJI,llbII\TapbI TaC Ka6arrapbIH):(a j3 I\aJI):(bipa,llbI. 
AH:rnH:hII\, ¥JIY, Map:>KaH, 6op ceKin;::r:i TaCI\a aH:ttanrnH :>KaH,aiKTep 
K,aJIJJ:hIFhI :>Kep,aitt: :>Kachm ecenTeyre 3op naH:;::r:a 6epe,ai. 3aMana 
e3repre1-1 cott: TipwiniK e3repe;::r:i. Con mrepicTep :>KbIJI ece6ine 
MaH:bI3):(bI M::>JiiMeT 60JibIIl Ta6hIJ1a,llhI. 

Con 6oH:brnrna :>Kep MaMaH,aapbI reonorrap )Kep rnpttxhrn TepT 
3aMaHra 6eJie,ai: l-cpaHepo3H (aJlFaWI\bI 3aMan) (<!>): 

II- f1aJieo3oH: (p,) - ecKi eMip 3aMaHhr; 
III- Me3a3oi1 (M,) -oprn eMip 3al\-taHbI. 
IV-Kai1no30H (K,)-}Ka1-1:a eMip 3aMaHhJ 
Keilinri yweyinitt: ,aayipJiepi Men MttnmrnH :>KhIJI~bII\ ece6i MhI

tta;::r:aH:: 
p -----

/. 
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1) KeM6p11H: ( C ) -----
m 

2) Op,aOBHK (0) ------
70 
56 



3) C1rnyp (S) 35 } 217 
4) ,lJ;eBOH (D) 56 
5)Kap6oH ( C) 70 
6)IlepM ----(P) 56 

M -----z 1) Tp11ac (T) -·---- 35 } 217 
2) IOpa (J) ------ 56 
3) Men (K) ------ 70 
1) IlaneoreH (Pg) ----- 56 K -----z } 217 
2) A1uporroreH (Q) ------ 10 
3) HeoreH (N) ------ 0 
)l{J:lbIHhI: 570. 

°M.¥H.D:a TepT .n:~yip catt1>rn1>u:i; T¥PaK:ThI T)'p.n:e 
6ai1K:ana,n.1>1: 

70+56+35+56=217. 

Oc1>1 caH,n.1>1 K.¥c )KOJihIHhIH: (f aJiaKTMKaHbIH) ai1HaJibIC )KhlJihI 
.n.err ecerrTei1,n.i. EacI<:allla aHTI\att,n.a I\¥c )KOJihI aTa .. 'laThIH 6apnbIK. 
~,n.1>13,n.1>1 acrraH ai1ttaJ11>1crn 60Jia,n.1>1. CoHI>IH: can.n.ap1>rnaH )l{ep.ue·
ri 8Mip e3repe.n:i. Ei3.n.iH: reonormmI>II\ JJ.:;iyip ece6i coHhI KepceTeJJ.i. 
OJI ai1HaJ11>1CThIH: )!(OJI ChI3bffhI meH:6ep eMec, conal-\Illa K,oc K63.lli 3JI
mmc 6ei1HeJiec 6o.r1ca KepeK. 011 3JIJI1:1ncTi1-i: ¥3hIH 60H:b1 70, I\hICKa 
eHi 35, onap,n.1>1H: apacbIH.n;a ( eKi )KaFbIH.n;a) oprnrna emueMi 56 eKi 
peT KeJie,n.i. Eac.[\arna attTK:att.n:a f anaKTHKa )KhIJibI eKi caHHaH ,n.eyre 
6orra,n.h1: 70 )!(~He 56. 8i1TKetti 35*2=70. EKeyiHiH: Tett:n:iri: 56*5= 
=70*4=280, 6orra;:i:hi. ,ll;eMeK: 56* 10=560. Orntt Kei1iHri KaHHa30HJJ:hIH 
10 )KhIJihI r<:oc1>ma;:i:bl 560+ 10=570. EKeyiHiH. K:aT1>1c1>1: 

5.IFHH 

56 0 I 
- = 0 8 = cos36 52 
70 , 

4 56 
-==-
5 70 

M1>1c1>1p yUIKini hI;:i:pbIC yuIKiJii (Macnac) UihIFaJJ:hI. 
Ei3,rdH: )KCTi xaT KeKTiH: opTanbII\ ~JJ:bI3hI KyH, e31Hll-l 

HeKepnepiMeH COJI f anaKTHKa )KQJihIH ai1ttaJ1y,n.a. 
Ai1ThIJIFaH eKi caH 56, 70 eKeyi .n.e 6ip.n.eM: J\-Y-patt,n.aFbI TaMa

Illa cyperrep cattan,rna .u~rr Ke.JieJJ.i: 56- :>K\uJ.UhI3,Uap ophIHhI, 70- Arr
M.11Fpa)K canapbI. 
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E¥JI e3i Tal'<mma 1wy8J1CU3a )],err 6iJieMi3. 

0ChIMeH 6aiiJiaHhICTbI 6ip Xa)],I-ICTbI ecKe aJiatthII\. «¥.llbl Tal-{ipi 

aumaObl: Jvfertil-{ 6ip mailna oCKepi.M 6ap. 0.llapObl TypK Oen ama

OblM. 0Rapob1 KYH zubtZblCJ<;a op1-1a.nacmb1poblM. Hipep xoJZbll}maH 

8a3GJlaHCff!H, mypKiRepoi 02Qlf l}apcbl .llCOJlOaUMblH» (M.KauIKapH, 

TypKi TiJI)J.ep nyrnThI, TauIKeHT, 1960, l TOM, 334 6eT). 

Ochrn,uarhI An-TypiK (l.l:i _)-cl) caHhI 6oJia)J.hI 620+ 31 =651 =217*3. 

5IrHM J\¥c )l(OJihIHbIH, yw )KOJibIHa .UJJI KeJie.z:i:i. 

On Kytt llihIFhICTaH, 51.FHH KYHHeH TyTaH .z:i:err K.apaca.K., on 

M¥ChIJIMaH .z:i:err 6ineMi3. 8HTKeHi K yttHiH, eKi aThI 6ac 6arnra JJ:JJI 

KeJICJJ:I. 
Ky1rnitt: MeTaJihI aJIThIH: OHbIH, xuMmIJibII\ caHaTbI 79, apa6rna 

aTbI 3aha6 (~1.:-=707). 
}\ocaMhI3: 

r 786 
707±79 = i 

628 = 314*2 
I.. 

Eac 6arn MeH aTap Tai{. TaH, 6emici I\oc IllonrraH 3yhpa~_)0-

=212. HcMM anaM 6oifhrnilla My6)llf (-"'1~=56) Ta6HraT 6acrnyruhI

cbI. 0HhIH, CaHJJ:bII\ MJHi 56. ,ll.eMeK 56- cype- ~1JJ:hl3!-(ap opHbI pa

CbIH)J.a rnforraT .lJ.Jpe)KeciHiH, Heri3ri 6ac K.¥IJbIJibIChL OcbIHhIH, e3i 

.z:i:e TaMarna .lJ.Jnen. Oehl caH.lJ.bI I\oc lllonrraH caHbIHa K,ocaMhI3, 

6ona)J.hI: 

. {480 -A.11 - Ka.Map 
212*2±56= {424±56= 

368 = 92 *4 

Ai1 6achI FbIJihIM 6acbJ. 48* 10, K,aHTaJiaMa )l(eTiHiH, KJMin Typi: 

10*5 OH cayca.K. (6arn). EKiHirrici TepT KH6na- I(ar6a pacyn Annah 

M¥xaMMa.n: (92). TepT )l<ep Teri. 

EacK.arna aJica1<;: 

r 424 = 53*8 
92*4±56 =) 

]_312 = 52 *6. 
' 

53- :>l<¥rr.LJ:bI3 AxMa)J., ceri3 -A5IT-}l{aHaT. EKiHrnici xaM)J.hI-catta, 

AnThT a.i·-mw, rnMallla CJHKec chrp K,att;::iaH:! TarbI 6ip caH. 56-cypettiH, 

)l(MbIH caHbI (weH,6ep 360); OFaH K:OCaMbI3 Kei1inri caH)J.hI )l(JHe rnpT 

ece ;:iym1e caH.UbI (618*4=2472), 360+ 312+2472 =3144 =786*4-Eac 

6aTa rnpT K.¥611a)J.a. 
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EH.rd 6ip TaMama MdceJie 56 caHbI MeH A11-TypK caH)l.aphIH 
J\aF6a caH.llapnr apK,bIJlhI )KdHe Fa.i1aMH caH.llap apK,bIJlhI K,a6b1CTh1py. 
On epHeK: 

651 =(161+56)3 =217*3 
tteMece: 

651+(161+56)3 =217*6 =1302; 

651- An-TypK, 161 =(7(20+ 26) )/2 = 161- KepiH6eihiH )KeTi cal·! 

(4-cypeT); 217- fanaMH )KbIJJ (AnTbI )KbIJT). EcTe 6onc1Jrn 161+19 
= 180 HeMece (161+19)2 =360 -56 cypeHiH: )l(MbIH me.H;6epi My6m1 
rneH,6ep =322+38 =360; 7-cypene OCbI MJcenere apmlJlrnH 6ip CbJ

flbipa MdniMeT 6ap. Co.nap.n:i.rtt. iwiH.lle an.LlhIMeH 6ip epHeK: 

7-cypeT. Ap6ar TepT >Kayhap 
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1836+56 *2=487*4 =1948. 

M¥tt.n:a: 1836- rrpoTOH caHb1: 56*2 =112 (K,oc l\Oporn); 487+3-
60 =84 7. OttbI 6nrnaii 6ip )K3.3aJihII\: 

1836±112 = 
{ 

1948 

1724 =431 *4 

E¥JI cypeT ;,)ym1e yuIKiJT Heri3itt.n:e (AB,[() canhIHFaH. OH;:i:aFhI 
6ip 6eJTriJii ophIH MhIH: caHhIHhil{ eKire 6eJTiHreH opHhI N, SIFHH: 
AN=640, BN=360 ;:i:a 60.11a.LJ.hI: ,[(N=487. E¥PhIIII 6e.11IIIeKTepi: 

rl04°441 

85°581 ±18°461 
=< l 67°1i1 

67°12,,-14°121=53° (AxMa.n: 6¥phIIIIhI). 

EKiHIIIi KepeKTi HOI\aT «K» OHhIH; opHhI: BK=487 (aiiTLIJIFaH 
caH). 0Chl caHHhIU TaMaIIIaChl aHTbIJIFaH apa6IIIa ap6aF-TepT caHhIHa 
)l{ayhap caHhIH I\OCaMhI3 6oJia.[lhI: 487, SIFHH ap6aF ly,~273=91 *3; 
)l{ayhap ~.JA..r=214; 

r487 
273±214=1 ; 

l 59 

{

rll2=56*2 
59±53= 

6=3*2 

Apa6IIIa rnpT a.rr-IllaMCH (Kyn) caHhIHhIU ym ececi. OcLrn.aaFhI 
YIII rreH TepT: 3+4=7, HeMece 3*4=12. )l{eTi xaT KeK, 12 MYIIIeJI 
HIIIapaThl ChJH.JJ:hI. OJI e3i a6coJIIOT He.JI opHhI (T

0
=273). 

EKiHIIIi eaH )l{ayhap-)Ka.JIIThI rraK Heri3-rremeHe MaFhlHaehIH.LJ.a. 
Oehl eKi Tal\rnIIIa Heri3ri caH.ri:ap )IUihIHhI: 487 6onyH rnMarna. Oehl 
caHHhIU ]\aH,n:aii ophIH anaThIHhIH 7-cyperreH l\aparr eanbICThiphIH:hI3 
TaMama «I\aqm IIIhIFa.UhI. OrnH IIIeu6ep epic caHhIH I\OCCaK 6ona
.JJ:hI: 487+ 153=640. TypKi miJZiJe 6f!l meMip. OJI 6eiiHe TeMip I\3.3hII\ 
MaFDrnachrn.JJ:a. CornH 6aH:JiaHhICThI «N» Hol\aThIH TeMip I\3.3bII\ 
opHhI ,a:eyre 6oJia.JJ:hI. EcTe 6oJichm: 

847+ 153=1000. 
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15 3 * 12= 183 6 npOTOH caHbI. 

OJI TeMip K,a3bIK, opHbI «N» HOI(aT eKiHwi )KaFbIHaH ~l)lbl3 
opHbI 6oJia,LJ,hI, eJ:hKeHi OHbHl eKimui 6e11weri 360 56-cype11itl 
)KMbIH caHbI, :>K¥JIAhI3 rnett,6epi. CoHbIMeH 60J1a)lh1: TeMip+ }[{pl.Libl3 
rnel-{6epi 

640±360 = J
r 1000 

l280 = 70*4 = 40*7 

(1000-ranaM caHhl, 280- nai1raM6ap caHbI). OcbIFaH 6aihiaHb1-
CT11 «K» HOK,aT B. 0HaH lllhIFa;::J,hI: BK+AK=AB; 487+513=1000. 
OJI 6oJia)lbr: 

57*9=19*27.4(Ko=513-500=13)=52. 

K,ochrMrna yrnKin )Kacai1MbI3: 

BK +KM+BM=487+ 393+570=1450=290*5=29*50 

hl¥H.Lia 393 )KeTi MeTaJIJI )KHbIHbI. OJI 6ona)lbI Tel-{ eKi Mern,rm 
Ke6ei1TiH)liciHe (29-MhIC, 50-K,anaH:bI). On eKi MeTaJIJI )J{HbIHbI 
aJIThIHra Tett:: 50+29=79. OH:.Lia 6onchII-I: 393*2=786- 6ac6arn. 

EacK,a eKeyi: 

570±487 = . 
{

1057 

83 ' 

1057-TepT 6ac rrepirnTe )!(.11bIH caHbI: 83-AJixaMLl,bI (31+52= 
=83). OM:narr l\apacaH;bI3 TaMarna epHeKTep. l\och1Mrna yrnKIIl 
6¥PbIIIITapbI: 42°481+57°161+79°561=180°. 0HaH lllblfa)lbI: 

79°561+6° 41=86° (6°41
- 3-cyperreH). 

OcbIMeH 6ai1IIaHhICTbI l\OCbIMrna 6ip yrnKin e3iHeH e3i lllblfa)lbl 
.Lieyre 60Jia,nb1: 

B,D,+BM+M,D,. 

0HhI waMaMeH M,D,=280 )len ancaK, 6¥phm1rnpb1 6ona,IJ,bJ: 
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17°+ 35°+ 128°=52°+ 128°=52°+( 57° 16'+ 70° 44'); 

M,[(=290 ,n:err arrcaK,, 6¥pnIIIITaphI 6ona,n:I>1: 

16°36'+34°14'+ 129°10'= 180°. 

129°101-38°101=91°. 

TaFhI 6ac1<,a.rrapnI. .f\anrnHhI Keneci.n;e. 

)KAYhAP AHHAJIAChillM 

A.1rnah 6ipniriH acrraH rn6pan,rnaH anrnH bl,n:pn1c rrailraM6apn:nIH: 
6ip HhICIIhI aTI>I Macrrac (....'.il·..'.:.i)- yIIIKiJI eKeHiH 6ineMi3. 

E¥-TI Mgcene capl\hIJIMac Teper-i: TaMI>IpJihI 3aT. CoraH )KaJirac 
FaJiaMH 3arrap.n;I>IH: acnm Teri )Kayhap (~JA..J) )KeHiI-I,n:e T\OChIMIIIa 
Macene I\03FaMaK,IIhI3. AJI)].hIMeH ochI ce3.JJ,iI-:i; apacI>rn.JJ,aFbI caHllhII\ 
MaH.JJ,epiH KepeiliK. MacJiac =1070=214*5, )Kayhap=214. )J;eMeK 
bl.JJ,pnICThIH: yIIIKiJI eciMi 6ec ece )f{ayhapom1 T¥Pa.llhL n¥JI 6ec 

napbl3, 6ec meK newe1-1e, 6ec cayca~ -6ama :J/CfflObl3 mezi (6ec 

6ypblUI ). 0Cbl 6ecTiH: Matt;hJHJl.a Tarr ail TaJiaC-TapTbICTap 6oJIFaHhl 
M:miM. CoHhIH: 6i3re er-i: )Kal\hIH )K:rne TyciHiKTi 6ip MhICaJihIH ecKe 
arra KeTeniK. OJI aI1-CfJapa6uobtlj ;\1Y3btKar1bl~ 1-1omacb11-1da. 4-cypeT
Te TOFhl3 opbIHllbI Fa)f(atthm mapwhI KepceTinreH. CoHhIH: opTa
ChIH)J,a 5, aH"Hai1achrn)la 6acI<:a ceri3 caH [(l,2,3,4),(6,7,8,9)]. Ep1e 
3aMaH.uap;:i:aH Kelle )1(3TK,aH 6ip F¥PbIII 60HhIHIIIa, HOTa ece6itte 
oprauarhr 5 caHhIH l\OJJLiaHyra 6011Matt)J,hI .n;ercH I<:aFH)la 6onraH. 
OtthI rnpaTyllihIHbIH: 6ipi Dmparop 6onraH. Con ecerr 60J:ib1mna 
HOTarrap I<:aThICbJ: 1:1, 1:2, 3:4, 8:9 TaFbJ COJI ceKin.ui 6ec caHbJ 
}\aThicnattThIH caH.n;ap;:i:aH l\¥PaJIFaH. Oehl d)J,erri EBpona en.uepi, 
OHhIH: imiH)le aJIJJ.hIMeH IliipKey I<:a6hrn.n;arr KenreH. 8JHl>apafo1 MY·-
3hIKa ettepiH- FhIJihIMHbIH Heri3iHeH K,aiha I<:apai1 Kenin, IJ11¢arop 
epe)KeCiHe I\OCbIJIMatt, 5 C3Hb!H HOTa ece6iHe Heri3 eTirr aJJFaH. 
CoraH 6ailnaHhICTbI acrraH gHiliici Tatt: lllonrraHhIHa apHanratt Ho-

TaHhI OJI Kici ~ Typiu.ue anI>m, OHhl 3yhpa _)Ai y-lllonrrau aTbIHbIH: 
4 

6ac dprriMeH 3- (J) rreu 6enrinereH. 0HhJH: eBporraJibII\ 6enrici «e»-
264 



«TM» 6orrbm aTa..Jla,UbI. 8n-<Dapa6M I<:aThICbIHJ.(a KyH MeH TyHHil{, 

KeK rreH JKepJ.(il{ K,aThICbI J.(ereH MaFbIHa 6ap (5-)K¥JI.L\bl3 caHhI, Ky11 

MyllieJJi, 4- Ai1:-/Kep caHhI, ai1: Myllierri-1- cypeTTi I<:apaH;b13). EKimni 

)l{aFbIHaH cornH 6aiirraHhICTbI on lllonnaH arrTaHbIJ-1. 6ecimui Ky1-1i 

-nRml-tUlfQ-JICfMa. I1cnaMHbIJ{ I\¥PMeTTi KyHi. )J,eMeK 6¥JiapJ.(bll{ 

fopi eBporrnHhII-J: ecKi F¥PITbII-Ia I<:attrnbI 6oJIJ.(bI. CornH 6arirraHbIC

TbI TOJibIIT )J(aTK:aH )KaH,a )J(bIJI .ua 61~m·irri. Oehl MaFbma ttcrraMHbll{ 

acrraH irriMiHJ.(e 6ap. CoHhI K:a6h111J.(arnH H.KorrepHHK I<:an-IJ.(aCbrna 

J.(a IllipKey K:apcb1 6orrJ.(bI. E¥JI e3 aJI,D,bIHa TapHXH 6ip MJcene. EHai 

63 Tal\blpbI6bIMbl3Fa opa.TiaHbII\. 

Ocb1 )J(epJ.(e ecKe cana KeTeJ1iK. EKi caycainaFbI I\oc lllonmu-i 

cattbrna 56 caHhIH OK¥JIJlbI3 opHbI caHbIH) I<:OCI<:aH.ua AJ1-I\aMap 54-

Att cype IKHbIHbI llihIFaJJ.hI JJ,erett6i3: 212*2+56=480. MiHe, ci3re Ke

peK 60.Tica, Ai1MaH-illoJJrraH. 

)Jfayhap caH1>rna apa6llia ap6aF rnpT (yrn Arr-lllaMcH) 91 *3=2-

73 caHbIH K,OCaMbI3. 

J487 
273±214= l 

59 

E¥JI ai!TbIII;::J:hJ. Ett.ui OChIFaH I<:OCaMbI3 )J(eTi xaT KeKKe apttanrnH 

)KeTi MeTaJIJI caHhIH: 1-AH:-KyMic-47, 2-AHI\hI3-CbIHarr-80, 3-lllon

naH-MLIC-29, 4- KyH-aJIThIH -79, 5-Apaif-TeMip- 26, 6-lllori:ax

I<:aJiaiih1-50, 7- Catt)J(ap-K,oprncbrn-82. )K11hIHhI: 47+80+29+79+26-

+50+82=393. oonaJ.(hI: 

{
880 = ( 620 + 260) 

487 ±393 = 
94 = 47*2 

Catt,r:i:ap,n:bIJ{ Fa)l(a6b1 ochrnJ.(a: T¥paH I<:aKrra caHbI, }\aF6a caHbI, 

TeMip TeK, TeMip K,a3hII<: caHhI, KyMic (Aii caHhI- 3aM3aM caHhI- 94), 

)KeTi xaT KeK MeTan.rrap caHbI, ap6aF (TepT) caHbI. CoHhIJ{ fopi Ke

rrin )Kayhaprn )J(aJIFaCTbI. 0HhI 6brnai1 )J(a3yrn 6onaJ.(hI: 

5880 
452±214*2=452±428= l 

24 

452- rn6aH-Te6eH, :i:iuacrraH caTLICbI. 452= 1 13 *4, OJI rnpT 6e

piK ;::i:yan-K,a6bipFa- K¥PbIJiblC 6yHH3H +i;1lu =113 (attTbIJIFaH). 

ErepJ.(e )Kayhaprn MyIIIen caHhIH I<:OCCaK: 6onaJJ,hI: 
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{
226=113*2 

214± 12 = 
202=101 *2 

,[(yirn:e aJIThI KyH.Ue )l{apanrntt. Con 6otthIHIIJa )l(ayhaprn 
l\OCaMhI3 6-Hbl. 

{
220=110*2 

214±6= 
208 = 52*4 

110-Marmn me Fe
3
0

4
=26*3+8*4=78+32=110 XaM)l{bI caHbI 

aiha.UhI FaJiaMH 3aT. 220 caHhI- I\OCaii K~Min -.uoc cattbI: 

282 ± 220 =I 502 = 251*2 
l 62 

(251= Y..J~) Ky+Ka6=26+22=48 HeMece 260+220=480 (AJI
}\aMap ). Onaii 6onrntt.ua (214+6)4=856+ 24=880 TaFbI 6ip TYP.ue: 
640+26+214=666+214=880(620+260). TeMip eKi Tin.ue: l\a3al\IIIa+ 
apa6IIIa; orntt I\OCCal\ )l(ayhap,UbI TeMip TaFhI ,na 6ona,nhI eKi TYP.ne. 
Bacl\a 6ip ryp.ne: 

(92*5+313)±107=773±107 = . 
{

880 

660' 

92- }\ar6a, 313- oH,naFhI I<aparnc, 107- I\1>!3 ()l{i6eK) ( 107*2= 
=214 ). Bip TaMaIIIa caH 116pahttM rraiirnM6ap,nbIH; TepT my J\¥ChI 
(ly~..;>-!J~.J). 

280 Ocbrnap,nbI eKi eceneiiMi3: 527*2= 1054=622+432; 19*2= 
=38 (47-cype, a51T catt1>1). 622- hH)l{pa )KbIJihl, 432=54*8=108*4-
.n~yip )KhIJibI. ayen.ne YIII KeiiiH )l{eTi: (570+487)-(622+432) =1057-
-1054=3; 1057- TepT rrepiIIITe caHhI, 1054- hH)l{pa. On catt.uap,nbI 
7-cyperreH anyrn 6ona,uhI. MbICaJihI: 500-366=140=127+13. 0HaH 

· lllbIFa.l(bJ: 
127*2=254; 13*4=52; 

{
140 = 70*2 

127 ± l3 = . 
114=19*6' 

140*2=280=153+ 127 TaFhI 6ac}\anapbI. 

Eip ~M6al\ caH: 
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1057*7+1001=8400. 

:Sip :JK¥M6al\ 6¥pb1I1I: 
452 

= 0,51352 =sin 30°541 0HaH IllbIFa,llbI: 
889 

30°541-(26°341-19°281=30°541+ 7°61=38°= 19°*2; 

30°541+ 26°341=57° 28'; 

109°281-57°281=52° (xaM,llbI). 

{
136=34*4=17*8 

84±52= 
32=17 +5 

Olinacy yllliH. Allllahza utpdp. 
Keneci Mgcene gn-<t>apafar Mal\aMbIH,lla. 

8JI-«l>APAI>H MAJV\Mbl 

A6y Hacbip ~m-<t>apa6H XaKiM acTpOHOMH51, MY3bIKa, apxH

TeKTYpa CeKiJI,lli ranaMH fblJlbIM MeH eHep,lliH: Fa)KaHbJil KinTiH Ta

YbIIl, 6acbrn l\OCI\aH a,llaM. An:aM 6anacbIHbIH: FbinhIMH TapHXbIH

,n:a M¥H.llaii an:aM.LJ:bI rn6y f\HbIH. FaJ1GMU BbZflbZMiJapiJbzlj 6acbzH 

K,OCK,m1iJa conapn:bn~ gpI\aiicbICbIH )KOFapb1 caThIFa KeTepirr, Mon 

M¥Pa l\MJJ:bipraH a,n:aM. On KiciHiH: 6¥JI cana,llaFbI KeH: oH:napbIH ,lla

MbITY raHa eMec, )KgH TyciHyn:iH: 63i oH;aH: eMec. On ,lla 6onap, 6ipaK 

OJI KlCIHIH: FblJlbIMH MttpacTapbI Kerr yal\hlTI\a ,llCHiH KeH;iHeH Ta

paMaH Ken,n:i. BacThIChI 6¥JI eMec, ettTKeHi OHhIH: TepeH: oiinapbrn, 

6onaI1IaI\ 6on)KaMn:aphIH TyciHy yllliH on Ke3n:eri FhinbIM ,n:gpe)Keci 

)KeTKiniKTi 6onMaraH. OchI )Karhrnan anbm I\aparaH,lla gn-<t>apafa1 

iniMiHiH. )KaH,a .llgyipi I\a3ip, 6i3n:iH: 3aMaHhIMhI3,lla 6acTana,llbI n:eyre 

6orra,llhJ. 

Mb1can yllliH )KOraph1n:a aH:ThrnraH MY3hIKanhII\ HoTa ece6iH 

lllorrrraH Ma}\aMbIHa HOTaJihII\ }\aTbIHaCTbI 5/4 ,n:err aJibIII, OHhI 6aprrhIK 

( aJlXQH Ate.JlOOUR) Heri3iHe KeTepy oJ:rnan K:apacaH;bl3 TapHXH-FhlJlbIM l1 

--Ta611r11- pyxaHH- ,n:iHH )KaFbIHaH TaMallla epHeK. Oehl Mdcerre a11-

Hanachrnn:a 8rr-<t>apa611 L?iMiH 1-1eri3re anhm, co2a11 6¥pbZH8bl ma
puxu, oiHU )KgHe J<;G3ipzi 8bUlblMU K,Q8UOQJ/ap T¥PfhIChIHaH K:apan 

KepMeKIIi3. Corr ce6enTi OHhI «oll-<Papa6u MaK,aJ\ilbZ» aTa,llhII\. 
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AJI.IJ.hIMeH MY3hIKanhII\ )l(eTi HOTaHbI )l(eTi xaT KeK 6eH:He

ciH.IJ.e K:apattMhI3. On ywiH )f(eTi 6¥PhIWThI IJJeH,6ep )l(a3aMhI3; 

OHhlH: oprnchrna TeMip J\a3bII\ 6enriciH l\05IMhl3 (8-cypeT). CypeT 

Te6eciH.IJ.e 1-acnaH AH:, coHaH OH,Fa K:apaH: peT 6oi1:brnwa 2-AHl\hl3, 

3-lllonnaH, 4-KyH, 5-ApaH:, 6-lUoH,aH, 7-CaH)l(ap. I>:ynapra C;}HKCC 

anTa iIIIiH.IJ.eri KyH aTTaphr, MY3hIKa HOTanaphI, achIJI rncrnp aThI 

)l(gHe a6)1(.IJ. ( AI>)l{,l]) ece6i 6epimeH. M¥H.IJ.a, 6gpitte Heri3 6onraH 

gn-<1>apa6tt.IJ.h!H: HOTMhII\ ecenTepi, onap.IJ.bIH, apa6rna gpin 6e11ri-

11epi. Keihttri AI>)[{,[( ece6i .IJ.e coraH 6aH:naHhICThI. On 6enri11ep, 

}\aTbrnacrnp, ecenTep- caH.IJ.ap )l(eTi xaTTbIH: iIIIiHe rneH,6epnep iIIIi

He )l(a3bIJiraH. 

AnTaJihII\ KYH aTTaphrn ai1b1py attThIJiraH )KeTiniK rneH,6epnep 

apacbrn l\OCl\aH KepriIII ChI3hIKTap 6oi1:hrnrna. Mb1ca.nb1 Aiidbllf Kf1ti 

dyuceH6i, oHaH llihil\l\aH CbZ3blJY 5-acnatt Apai/ga )J(aJiracal(hI, OHhIH, 

KYH aTbI - ceH:ceH6i, oHaH IIIhil\l\aH ChI3hII\ 2-acnaHrn Attl\hI3ra 

)l(aJiraca,n:hI, OHhIH. KYH aThI cgpceH6i, T.6. 

)[{eTi xaT KeKKe apHaJIFaH )l(gHe 12 MyUieJJ )1(_¥JI)JbI3).J,apFa 

apHanraH MeTan aTTapbI acbrn Tac anapbI 6ap. Cos1ap,UbIH, irniHeH 

6i3 CH. l\OJI,LJ,aHbIJiaTblHblH )K;}HC 6i3.Il.ll{ X<l.i'11\bIMbl3).J,a Kerr TaparaH 

6enri11epiH aJI)J,hII\. OpbIH mp 6onraH.Il.hIKTaH con rncrnp).J,bIH, acTbI

Ha COFaH C:;)HKec MCTaJI).J,ap)J,b!H, XI1MI15IJ1bII\ caH).J,bII\ - caHaT M;}HiH 

I\OH.D:hII\. TeriH.IJ.e 6:y_,'I 6awHdbl <Gvta8adaH» .n:ece 6ona)J,bI. 8fi:TKeHi 

6:yn apa6Uia MeTan.IJ.ap MeH M1rnepan.n:ap;::i:b1H, )f(aJIIIhl aTbI. 

AM.,r:i:hIH: TaCbI-aJYbzr;, MeTaJibI Kp-tic, OHhIH. caHhI 47. Attl\hI3.IJ.hlI-l. 

TaCbI-MblCblly Ke3 (Map)f(aH), MCTaJibl CbIHan, OHbIH: caHbI 80. 

lllomrnHHhIH, rnchl 3yJ11pyd MeTaJihI MhIC, caHbl 29. KyHHiH. TaChI 

)l{ayhap, MeTaJihI aJIThIH, caHhI 79, Apatt).J,hIH. TaCbI anMa3-MeTaJibI 

TeMip, caHbI 26, lllott,aH).J,blI-J: TaChI- 51xym ()l(al\¥T), MCTaJibI }\aJiaHbI, 

caHbI 50, CaH)l(ap.IJ:bIH: TaCbI !laZblJ1, MeTanbI KOpracbm, caHhI 82. 

8-cypeTTitt: eKiHUii aThIH An-5IKyT+An+Map)f(aH ).J,eyre 6011ap 

e.n;i. Eprnp T¥paH K:aI<rrachIHhIH: TaCTapbI (AJIThIHTllhI )l(;:me eKiHwi 

acrraH). I>¥JI rncrnp J\¥patt;::i:a aHTbIJia).J,bJ: «o!l ;;1cy6azl!lap JIK)'m .Hap

JK:aH CURJYmbZ» (55-cype, 58-a5IT) . 
.Sl ~U \J,i\J 3w J \\L,_;.;-.\) ( l\ 6, l\ A) 

M¥H.IJ.a TgH,ipiHitt: 1KapbrnK:araH a)J,aM;::i:apbrnhrn 1KaHanarb1 

)K¥6aiinapbI 5IKYT neH Map)KaH Tacrapra canbJCTbipraH. 
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8-cypeT. 

0¥J1 TaCTap,l1,bI CaJibICTbipy,11,a OHbll{ apnI :a<aFhIH,l1,a 30p M;-:m 
)l(aThip ;:i:err 6ineMi3. Oehl )K8HiH,l1,e oil:nacy yrnitt onap;:i:hII{ AK>K,l], 
60HhIHWa CaH,l1,bII\ M:m,l1,epiH a.rraMbI3. 

An-HKyT=3 l +5 l 7=548, An-Map)l(att: 31 +294=325 AJI-HKYT 
eptteri: 454+94=470+78=2(195+79) =137*4. 

AJI-Map)KaH ep1-1eri: 65*5=25* 13=325. Ocbrnaprn opTal\AE)lC,Q 
ece6ittil{ catthr: 195=i3*15. E¥JI 195 .... 50-cype, «K.» cypeciHiil 
)!(J1bIH caHhr: 50+ 100+45= 195. On e1i 19-cypeHil{ MyK:aTTaFaThr 
(Kh11Fc ~~). 

EKi caH 13-15= 195 6epe.n:i: 

15±13={2
2

8 
dpin caHhI: 7*4=28. 
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E¥JI catt.nap.nhIH: J\¥patt.naFhI cypenepi: 13- Ha:ll<:arnJ:i, 15- Tac. 
OH:narr K;apacatt:hI3 6¥JI :ll<:ep.nitt: :ll<:apa.rry Teri. 

AttThIJIFaH eptteKTeri caH.nap: 454-M¥x.aMMa,u. pacyn Annah. 
94=47*2- K;oc KyMic, AJ:i caHhI, 3aM-3aM, 470- KyMic-AH: caHhI, 

rraifrnM6ap caHhI KaManaT Typne. 78=26*3, apa6rna caH .uereH ce3 
(~~~78). On AE)l{,[( ece6iH.ne KenreH (8-cypeTTeri KeCTeHiH OH: 
:ll<:aFhI). On 6ona.nn1: 13*6=78. 

13-Kytt catthl (KecTe.ne). ,[(ytt11e ann1 Kyttne :ll<:apruIFaH nereH 
11rnapaT 6ony KepeK. 

Kyimitt: MeTaJihI aJIThIH (79). OttbI «a6:ll<:.n» caHhIHa I\OCaME>I3, eKi 
eceneifMi3, 6ona.nnr An-~KYT caHhI: 2(195+ 79) =548= 13 7*4. 0Hhitt: 
03i FhIJihIMH -cypaK;TbI :ll<:¥M6aK, caHFa ){(aJIFaCa)J,bI: 

nc=l37. 
ez 

Ett.ni KecTe.neri «a6:J1Cd» ece6itte KeneJ:iiK. Ott.na ){(eTi xaTihIH: 
:;>pK;aifchIChIHa eKi caH. Onap a6:J1Cd ece6iHitt: gnirrrrettitt: ){(apThIChI: 
2*7=28/2. Onap;:i:hIH: opttanacy T:;>pTi6i: ApaH:-1, Illm-~aH:-2, Catt
){(ap-3, Kytt-4 (a6:J1Cd) . .5Irn11 A.El)!{,[( 6ipittrni T0PT gpirr - 6ipimui 
ce3. KytttteH apFhI acrraHHaH 6acrnrr, Kyttre opana,nhl. 

EKiHrni «C83» hy3 ( 5+6+ 7) AH:.naH 6acTarr Ai1:K;hl3 apK,hIJihI 
IllonrraHrn Ken.ni. 

Yrnimui «ce3» XTH (8+9+ 10) IllonrraHHaH ){(OFaphI K8Tepi11irr, 
Kytt apK,hIJihI ApaH:rn 6ap.nn1. 

TepTiHrni «Ce3» KJIMH (20+ 30+40+50) Illott:aif,n:aH 6acrnrr 
Catt){(ap, AJ:i apI<hIJihI AHI\hI3Fa ){(eTTi. CotthIMeH ){(eTi xaT KeK can
,n:aphI IllhIK,ThI: 
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AH: =5+40= 45 
AttI\hI3 =6+50= 56 
IllonrraH 
Kytt 
Apa:H 
Illott:ai1 
Catt){(ap 

=7+ 8= 15 
=4+ 9= 13 
=1+10= 11 
=2+20= 22 
=3+30= 33 
28+167=195 

26 [Q) 78 1878 I 78 18 

1+2+3+4+5+6+7+8+9+10=55 



20+30+40+50=140 

A11FaWI\bI yw «ce3» OH gpirr =55 KeiiiHri 6ip «Ce3» TepT 
gpirr=l40 (KanaMaH FbIJibIM caK1rne TipeK). 

fa)l{atthm rnrrTacy CbiphIH 6ai1I\att:hI3, KyH aH:HaJibICbIHJJ.a 
13*7=91. 

A11-lliaMCH (KyH cypeci). 
AH:,nhI anaTbIH 6oncaK,. Orr 45 anaM (l..:il'") canbI. 0HhI aH:ttaJI

,II.biphm I\OHCaI\ 6orra,n:hi: 54- A11-l\aMap (AH:) cypeci. A,n:aM pyxhl 
gyeni, OHbIH: aiiHaCbI -AH: KeiiiH. 011apnaH Mbiehip hl.n.phIC yllIKini 
( Macnae) WbIFa,II.br: 

I! ~1=25-16=9;'52 -42 =32 =25 
HeMeee 

E¥JI 50 eKinwi acrran AttK,hI3na T¥P· On f:p-apan -hapMic 
bl,n:pbie )K¥JI.ZJ:bI3bI. On OH K,orr,n:bIH: 6ac 6apMaFbI. 0HbIH: Heri3ri 6ac 
HOTaChI g11-<Dapa611 6oJ.i.hrnwa 9(y=6), Re 9/8. bl,n:phie caHbma 
grr-<Dapafor eaHhIH K,ocaMhI3, 6011a.n.i:,1 'M¥JI.UhI3 opHhI cype eaHhr: 50-
+6= =56. Oehl apana oii.n.a 6onaThIH 6ip Hgpee, 6¥JI eKi eaHHhIH 
gprri on (yn-Ju). On apa6llla on )l{a,'lrnyhi. Oehl OH-yn=ott: 6apMaK 
-fopi 6ip MaFbrna;::ia 6orry hIK.THMaJI. AiiK.hI3 6en lliott:aii apacb1 
)KaJIFacanh1 (egpcen6i- 6eJ.i.cen6i). lliott:aii.ua 22-K6 (S'-:-l). Ornn 
811-<Dapa611 eanhIH )KaJirncaK, 6011anhr Ky= .s_, =20+6=26. Onan 
WhIFa.UhI: Ky+K6=26+22=48. J\¥paH,UaFhI acrran Wh1paFh1 (24-eype) 
)l{QHe )KeTi K,attTaJiaMa .:::..\'" (xM =48) MyK,arrarnT 40-46-cypen.ep.ue. 

)J;eMeK OChI 6ac K,aTbrnac, T¥pan K,aK,rra canarraphI (2 )Kgne 6). 
Oehl eKeyinitt: MeTan,naphrn K,oeai1bIK,: 

80+50=130=13*10=26*5. 

E¥JI 13 (KyH canbI) KgMirr Typ.ue )KQHe neweHe 6ec TeK 6ac Te
Mip (xa.n.11.u 26). Kynnitt: eKi )l{aFhIH,n:arhI cepiKTep canh1: (3) lliorr
rran-15, (5) Apa?i-1 L 

{

26 
15±11= 4 

271 



D¥->'1 apa;::i:a Kellin XHMI1HJihIK, 3JieMeHrrep KeCTeciHe COFaMhI3. 
On raHa eMec ott;::i:arnH K,aiinurnMa Ail caHhI ( 1+lO=11) I\oca 
IIIhIFa,lJ,hI (ApaH: 11, lliol-(aii22, CamKap 33). 5-cypeTneH canhICThI
pbm K,apal-(hl3. 

AH:ThIJIFaH 13 caH, opTaJibII\ can -Kyn canhI MaFbIHaChIH TyciHy 
yIIIiH )KOFapbI,lJ,a aHThlJIFaH JJ1-·<Dapafo.i: caHbIH !\OCaMhI3: 

13±6 = {1; 
n¥JI eKey1 .ne TaMawa caH: 19 6ac 6arn caHbI. 7 K:aHTaJiaMa 

caHhI. n¥Jl cattfl,ap;::i:bII-( Marhrnachrn TOJibIK, TyciHy ywiH 4-cypeT
Ti K:apal-(hI3. OH.r:i:a oprn.r:i:a apKeIIJ caHLI (5), aih1ana 6 (anTb1) caH. 
Onap;::i:bll-( CbipThrn;::i:a 12 caH. ,l.I:oi16hrnhII-( (waxMaTTbia) TaK,TaChI ce
KiII;::i:i on KecTe.r:i:eri caHJ:i:ap.r:i:hII-( 6arh1rraph1 any-K:ocy 6onhm Ke3eK
Tecin Kene;:i:i. Apa ¥51ChIHhII-( Ty6i MeH ay3hI ceKin.r:i:i. 01rnH: 6onratt,IJ,a 
opTa;::i:a epKeIIJ caH MeH aH:Hana;::i:arhI OH eKi caH K,ocy 6onca, onap,n:hII-( 
apachrn.r:i:arhI aJIThl any 6om.rnK;. Jlnrn K:Ocynap l + 12=( + 13 ), anynap 
(-6). 4-cypeT 6oiihrnwa OH yIII caH ( + ): 5+ 3+ 19+ 16+ 12+ 10+ 13+ 
+15+14+9+11+18+17=162OHaHlllhIFa,IJ,hIYWAJI-I\aMap:162=54*3 
Any aJIThI caH: 1 +7+2+4+8+6=28=7*4 I\¥paH.r:i:a 91-An-lliaMctt 
--KyH. On 6onai:i;n1: 13*7=91. )KeTi xaT KeKTiH; rnpTy Kyw opTaJihffhI 
Kytt ,n;ereH TyciHiK ochI epHeKTe T¥P roil. On )KeTi xaT TepT ece 
7*4=28. EapJibII\ Jpin caHbI. Apa6wa rnpT ap6a2 (IY.t=91 *3=273). 
Oehl Marhrna.na 6oJica KepeK. M+H.rrarb1 yrn nett TepT K;aTbIHaCbI Kytt 
HoTachrna cJH:Kec Kene.r::i. ( 4/3-1.). T¥paH K,aK,na caHhl- KJMiJI Kytt 
caHhl 130. OraH TaFbI 13 !(Oehm eKi eceneceK 6011a)],hI epKew a»T 
CaHbI 2(130+ 13)=286=26* 11 (5-cypeT). 

AH:TbrnraH C1.Hra »KYT caHbIH, »FHH 6-AcnaH llim1,aH: Tac ca
HbIH, 6ona;::i:h1 A6aH: caHbI: 548+ 130=678 

T¥paH K;aK,nacbI Mal-(.r:i:ai1: rnch1 --en ,IJ,aHaChI OChI caH,n;hI Jn-<Dapa-
6H HOTaCbl apK;bIJibI Taybm K;apanbJI(: 

360*5/3+13*6=600+78=678 
HeMece 

6(60*5/3+ 13) =6( 100+ 13) =113*6=678 

360- mel-(6ep caHbI, 5/3- AITThIHWhr xaT (lliol-(aii) HOTaChI. KyH 
WhIFhICTaH (13) TeMipK;a3bII\ aJTThI aJTaw (6) aJTaw: 13*6=78. l 13-
6ymrnH - ~tu 6epiK K;opraH TJH;ipiM K,¥pran. 
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Ec1<epTe KeTeJJiI< lllOI-J,aH HOTaChI-6ac HOTa-I16pahHM HOTaCbl. 
A6aHJJ.hil-{ lllblH eciMi I16pahmv1 eI<eHi )l.e ecTe 6onchrn. 

TarhI 6ip TaMarna ra)l<arr H;Jpce attThmraH K YR caHhI ( 1 3) 
AphICTaH6mrn:a )l(anraca,z::r:hI. ApMCTaH6arrrna ~'AhI3 rn6hI AcaJJ,. 
0Hhil-l caH,[(hII\ M;mi 65=(1.....J). On e31 13*5=65. OraH TaFhI 6ip 13 
I<,OCaMhI3: 

'78 
65±13 =i 

l52 , 
78-caH.IJ,hII<. caH, xaM,[(hI caHhI (52). OraH TaFhI 6ip 13 1<,occa1< 

6ona,l.l,hI l\¥patt;::r:arh1 cype 91- .AJ1-IllaMCH (KYH) caHhI: 

78±13 = {
91 

65 

Oehl epHeKTe KyH (91) e3iHil-l ¥RChI Aca.nrn (65) OThip JJ.eyre 
6ona.IJ.hI. On e3i TeMipI<.a3bII\K,a 6ai1naynh1: 

{
156 = 26*6 

91±65 = 
26 = 26*1 

EKeyiHil-{ apachrn.n;arhI 6¥phIIIIhI 6ona.n;h1: 
65 - = 0,7143 = cos44°251 

91 

M¥tt;::i:a Aca.n 6¥:PbIIII TypiH;::i:e IIIhII\ThI: 65*60=3900; 23°50= 
=101°551-78°51; Map:)l<aH K,hip 6¥PhIIIIhI .SIFHtt 2-acrraH TaChIHaH (3-8 
cypeT). 

E¥PhIH.Il.a attThIJJFaH 6ip MaFJI¥MaTThI TaFhI ec1<e anatthII\. On 
)l<eTi xaT KeK MeTan.nap )1nILIHhIH eKi eceneceK 6ona,z::r:LI 6ac 6aTa 
caHLI: 

2(47+80+29+79+26+50+82) =393*2=786. 

f anaMHhil-l fa)Kai11m 6ac 6arncL1... On e3i A6aH: caHhIMeH ,etc 

epHeKTeneai: 

678+108=786 54*2=108 (I\ocaif) xaK: caHbI. 
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Eip iK¥M6aI\ eptteK )Ka3aMhI3: 

195: 15/8= 195:(5/3*9/8) =104=52*2 

2 )K::rne 6 acnatt.n:ap HOTaChIHaH 7 acnaH (Cam1mp) HOTaChI lllhIFa,UhI 
5/3*9/8=15/8. OcbI cattra «K.aqm cype caHhIH 6eJiceK lllhIFa,UhI xaM
.[(bI caHhI eKi ece. EapnhII\ A6)K,Il, caH iKHhIHhI 6ona.ll,hI: 

5995= 19 5+( 60+ 70+ 80+90)+(100+ 200+ 3 00+400 )+( 500+600+ 

+700)+(800+900+1000)=195+300+1000+1800+2700=5995. 

EaCTaITI\hI TepT «Ce3» caHbIH, KeCTe.n:eri caH.LJ:hI HHH «K.acjm 
cype caHhIH ( 19-cypeHiH M)'J:<arraraT ~ caHbIH) K;ocrraraH)J.a 
K;aJIFaH rnpT «C63)> catthI 6011a.[(hJ: 5800=290* 10 290-MapwaM catthI 
(19-cype). 29-MhIC caHhI. On lllonrratt MeTanh1. On K,aF6a caHhma 
Atttta.JihII\ catt 

I~ ~I= 81-4=77=7*11 

On 7-cypene .n:e KepceTirr.n:i. 
Tal-l Worrnatthl Kymrir-i: xa6aplllbIChI... On rrai1Farv16ap AC¥JlllhI3hI 

( C¥K;K;Orr), OHhIH, ¥5J:ChI )KCTiHllli Mylllerr MrnaH --rnpa3bI, xaK; caHbI 
(""":!)u =108). 

On MhIC. _ . OttaH Ky (ar<:) MhIC-KyMic (AH. MeTaJ11>1), oHaH cy 
MbIC- CbIHan (AHK;bI3 MeTa.Jibl). 

)l{eTi xaT KeK AM: aHHa ( 11) - cottaH IllhII\I<aH 77=7* 11 =81-4 
lJJ¥f·na lfyp Myxapal\ .....:...Jij catthr 348=29* 12 con MbICThIH 

Mymen ececi. . . On tteri3 6acI<hI H+p -M:y.xaMMa,n. 
OttbIH. MittreH 6¥paFhI Haiba:raJ:I ( 13-cype an-parnT). OcbI caH 

13 Kytt catthI eKeHiI-i Kep.n:iK. Con cype11itt: )KHhIHhI 6ona.n:n1: 

13+ 305+27 l +43=632=--=79*8; 

13-Uy:.~ Ur ... [43] 

79-annm --Ky1-1 MCTaJibl. . ceri3 ece. 
Oi11ian KapaH,bl'.3. Kytt H¥Pbll-!bII-L ¥1111\bIHbl Halbarni1 Jlerett 11wa

paT 6ap ,Qcn 6i11e1v1i1 M~'.a.n:a. 
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Pacbm A.vzah 6iJzeoi. 11JpdplliK emeM Pa66blMa ... 

JKemi xam KeKmi Ky]f ipeJUnep 
CJJ1-<:/Japa6u Ma~a.Mbl. 
Tac :»qpeKmi me6ipe11mep 
ArtXaMOblCbl - QJl-XaHbl 

(8n-Marnamr). 

An-xaH Meno,LJ,m1 lb.tu . 
13-cype MeH 15-cype 6aifnaHhICThI ,n:e.z:i;iK. 13-15=195=65*3. 

EH,LJ,i 15-cype)J,eH a3 M~JiiMeT KenTipeMi3. 15+242+231+99=587. ~ti 

.... J.J" 4.J ... UJ ... [°' °'] 

JibI: 

Oehl caHra KyH-HIDKarai1 caHhIH l\OCaMhI3: 

{
600 = 5/3*360 

587±13 = 
574 

b¥JI caH)J,hI 13-cype caHhil\-teH )J,e caJihICThipyra 6ona.z:i;b1. Mb1ca-

632±600={1232=14*88=14(62+26) 
32=17+15 

T:vpaH caHbI (88) eKi )KeTi (14=7*2), 6ec HaMa3 caHhI (17-na

phI3, 15-cyHJleT). 

15-cype.ne acna1-1 Cblpb111 ¥P,Wn mbZ1fdayutbZ;7apObl 11au3a?az! 
«:J1Capbl~ ¥ut~blltbl wobl>> n:ereH aH 6ap (18 aRT). 

0HaH ~pi l\apaH: a)J,aM .neHeciH TOITbipal\TaH-Ca'3)J,:1H TaCTaH 

)KapanraHhI aHTbIJJa)J,bJ. Eipal\ on Tac cetti caK,TaMaiiµ:hI, caraH 

ecKepTKiw cal\TaHP,hI .uereH 11rnapaT 6ap. 

1\¥.paH)J,bl lllbIH,iJ,bll\ITeH :>KapaT}\aH 11eci; OHbI Ca}\TaH)J,bI. 01-1;ia 

ranaM CbiphI. Con 6oH:&rnrna aI\blJI)J.hI a)J,aM,r:i:ap AmrnhhIHhIH, 6ipniriH 

6ine.ui .a.ereH. On rasmM I<:aiiTa11ayrnh1 )KeTi. 0HhHl CbipbI J\¥patt,J.a. 

«0J16emme 6i3 cow11 ~mlmwzmtam1->111 :J1cenzi ( cpan1xa cypeciH) :>K;rne 

¥J1b1 Krpa110bz 6epdi1'» (87) ,IJ,ereH aRTThI ocbI Marhrnaµ,a ¥FaMbn 

J JS.:i l:i,W~ .... '":1"-1. -"u ll...:iG'-5 J llUu ~{~ (iW) 

Oehl 3op MYF:>KH3a a51TThIH, Tac cypcciH.u,e Kenyi TeriH eMec. 

Orai-1 TOJihIII )KaTI<:aH ;:t~:men.uep KenTipyre 6ona)J,hI. Ocb1 Kdi:iHri 8-
. . c· . 

cyperr1 Tan)J,arr l\apacaH,bI3, COHbJK e31 013)1.ep ywrn TOJihll\ JJ;~nen 

60JibIIT Ta6bIJla,IJ,bI. 
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)J{apaTI(aH FaJiaMbIH .Il,a )l(;me OHbIH CbipbIH )KHFaH ¥ JlbJ J\¥paH.IJ,bI 

.11.a T:rn:ipiM nai1FaM6apbIMb13Fa 6epin OTbtp. Annah mittiH. aJIFallll\hI 

JKapaTK:aH H¥-PbIHa, J-l¥PM¥XaMa.11.1<a CbIHJian FaJiaM,r:i:bI )KapaTI<aH ,ne

reH MaFbIHa illblfa,L{hl. ill~KdpiM Xa'>KbIHbUI 6ip ayb13 eneH,i: 

<<>Kapa7zm1 tJ3 HypbZHaH >Kayhapu naK 

0Jl ywiH )f(apamblJVHbllll zapwu Aq)Jja~» - ,IJ.ereH. 

OcbIFaH ytt;::i:ec 6i3.IJ,itt: rnpanbIMbI3,LI,aH: 

<<Rezue wp K,ama 6ac~aH .JJCep!lepLuoi. 

Opmaza caJlobt.11 6azlma~ 6iI1i.111i.111oi. 

hoe2etti.H Ta7jipi.H11i11 pa3blflbl.?bl. 

Ci.rzem ernne1-1 euodiitze 6pz mepi.;woi. 

Oz/J1a1-1ap o~b1w1-1 .'JlcaH co3oepiJwoi. 

ToJ12a1-12a1-1 moflbl~Cbt8b1H Ke3depiiw)i. 

Eap 1-1uemi.M UibZHObll<;maH 6acK,a ou JICOK,. 

llla~btpa.M xa~ :JICOflbll-ta e3oepir1oi» - JJ.eMeKrri3. 

8n-MawaHH, 29/12-1994. 

aJI-<l>APAEII MAif~Mhl JKaHE /K¥JI,ll,hl3,ll,AP AF(hl3hl 

«An-1\JalllpHK (i.W _i~ 31 +640=67 l ), f'v1¥tt.r:i:a (~.)\=5 8), An

TypK (Lt.J21=31+620=65 l) )],ercI·I xa;:i:i1c ce3.IJ,epiHili TaMbipbI 1epett. 

xai<;=Wblll)J,hll\ eKeHiH CCKC fulLin, 6aClllbIJibll(Ka ana OTL!pbm, 

xam<;hIMhI'3)J,hll{ epTeL(eri aI-{bl3JJ:apblHbIH, u1bII\KaH Teritte Ke3 JKi6epirr 

l\apaii:TbIH 60J1Cal\, TaMawa IllbII-I.ll.blKTDn~ 6eTi alllbmaTbIH Typi 6ap. 

Mbrcanr,1: «82hxa1-1» aH,bl3bIHbIH Heri3i eKiHwi Mywen )Iq01JJ.hI3 

CubtpObtlj ( Cayp;:i,iH,-YpKcp.niH) JtC/Jl.1 ece6iHC)ec>i a.rwmbll-t opHblH 

/1<.¥M6a1\TafaH. «Epmecmi1.-me» ,)tcemi xam KflK c1maThI 6cpi.TJ
reH. «Am,rrrrap» eprericittJJ.eri JtCbi'IObllf mepm .11aycbi.1fhl 6ap. 

<<K,bl]Jbll~ omipilo11e» acmrn in 1 Mi Hi K l'<l\1mua, a,naM aihca HaHnIChl3 

AtCJfliMemmepi, 0.n:icTepi 6epim-eH (KOJ11wc co1pb1, :JtCfI10bZ3 emuey 

aoicmepi). «Ko;v.pb!Om> COnlH /KaJlt'aCaJJ,Ll. «I\0'3bJ Kepnem-5a5IH 
C¥JIY» aHbl3hIHLla acnafl a.1e.11i11il1zu.70.\/U1.;03za.1btCbl c11naTTaJ1FaH. 

Oc11 atlbl3JJ.apxlhII{ 6gpi 6ipiHe 6ipi ca6ainac, acnaH FbIJ1hIMbIH TepeH 

6iJlfe1-1_r{a11a;:i_c,.11-1 LLiblKKoH JJ.Cn 6incMi3. M¥H,1a eKi ueri16ap. Eipi ac11a11 

276 



CblpblH )KaI\CbI me"cepin 6iIIreH Har<:TLI FbIJibIMH tteri3. OJI FLJJihl i\111 

«Te.Mip Ka3bLK;» Heri3i. EKim11i )Karb1 FhIJILIM Ta6L1CTapLIH eHep 

apI\hIJihI xaJILIKl\a Tapary. f L!JlLIMH Ta6bIC oHnaraH anaMµ,apra rmrn 

6enrini 6onca, OHhII-{ em~pre aihrnnratt Typi MbIH,.ZWFaH a.zwMnapra 

Tapatt)J,hI. Con apl\LTIILI, con xaJ1hIKTLIK, cHnaT apKLIJlh! ettep aTa~1aH 

6arrara, racLrpnaH racL1pra eTirr ca(\TaIIa.ri;LI. bl3)].iI-{ ai1Thm OTbiprn11 

aH,bI3.IJ,apbIMbl3 COJI FbTJiblMH Ta6bICTap,JJ,bIH, eHepre 3HHaJIFaH 6ci1-

Heci, KeJieH,Keci ,i1eyre 6ona,IlbI. CaHaynL1 anaM.IIapra ratta Marn~'M 

6oJiraH fblJih!Ml1 T36LJCT3p,ll,bll{ Heri'.~i ¥MbIThIJifl:lH. 0Hhl )1(3C3Flli-! 

a,naMnap na ¥MLJTLr:1raH. OnapnLTI{ JKacarnH K\'PbIJ1LicTapLr ;ia 

KJiparaH, )l(ep acTbrna KoMinreH. ML1cam,1: 0Tpap ~ ct>apa6 ChIH.JhI. 

HmaMtt, Haya1rnap,ll,LIH. «)l(eTi apy» rr03Ma;npLI cornH MbJCaJI. 

Ei3niH: M3K:CaThIMbI3 COJI TaMawa MOJI TapHXlf MHpacTLII-{ 33 .l<l 

6onca, maMa KeJireHme 6cTiH amyra TbipLrcy. 

:0¥-i'I M;:>ceneHif~ meT )l(aracLI aHTLIJI)J,bI. MLrcanLr T¥p;rn K:ai-::na 

TyciHiri, TeMip K33bIK, Tycittiri. OcLIMeu 6ai1naHLICTbI epTe.neH Ke.1e 

)KaTI(aH 6ip ayLn )K_)'.M6al\TLI ecKe aJiaHbIK,: 

EKi e.11e11 .. Jlcemi mepeK, aRmhT Kaitblf!, 
Eacb111da .J1canb1pa2b1 6api-dmiblH. 
Eip lllh11-1ap. yw J<;apasazl, 6ip .J1m_,12&13 ma.rz, 
EapuwcblH aiima 6epin 11e ~&uzazibIH. 

Wezuyi: EKi eMeH - Arr MeH KyH, )l(eTi TepeK - )l(eTi r\apa!\IL!b!, 

anTbr r<atthIH, - YpKep ro6brn)J.aFbl aJITbI }K¥-'1JJ,bT3, 6ip illbrnap - Te11.:ip 
Ka3hIK,, yrn I(aparai-i - Tapa3hl. Ep:rn.pnbIH, ai1ttanacb1 rnJ1raH )K3!1bip<lK 

- )1(¥JI.IJ,LI3 Kerr. OnapnbHl 6aprnacbIH aihbm rayb1ca a11rv1ai1Mc.n. 

I>ipaK, ocbI attTbrnraH acrraH )l(OJILIH 6inccK a.IJ,acrraHMhl3. 

EKi eMen Ai1 J\>IeH KyH - T¥paHHhlI-l K:aK,naCLJ. AcnaHHbIH cann 

Tini )i(eTi r<apaKillhlHhIH. Ma1-1,.uai1 )K\01.UhI3JJap ChBbIFbI co.r: l(aKna.'J.aJ 1 

6acrnna)lhI. Con Cbl3bII( apKblJlbJ ranaM KiH;:i,iri TeMip f\a3LIKTbi 

Ta6mv1Ln. Oj1 apKLIJ1bI YpKepni rn6aMbl1. CoHbrMeH: EMcH-TepeK

Ulbrnap-Kai1L1H )KOJlhJ WhlK,TbI. YaKbIT ece6i ocbr11apMe11 ai1pb1.11;1-

2J.bl. EH.ui I(aJl)JhI ym Kaparai1 -Tapa3bl )K~me :>K3JIFbI3 rn11-Uiom1zrn. 

:0¥JI Tai{ WonrraHLI -TaHCbII\ (TaH,IllbIK), ApbICTaH 6anrnrhI (E:'l1c11 

K,aJ<na.IJ,aro1) KyttHiH, TaJU-ILIH xa6apwLICb! (Ta1-1.wL!fbI)-Tal{cb11,. 

I>a51HIIbIH, ciH;nici. 

EaHH - 011 Ai1, eMeH K,al\naHbiI-l 01-1. 6ocaracLr (AHl\l<lH Ulon-
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rraH). 0HhIH. eKimui citt.nici AHI\hl3 (HeMece I\hI3aH:). On KeMecKi 

KepitteTiH ){fyrl)lhI3 (hapMic ). Y w l\aparnH: - rnpa3hI, 7-Mywen 

)fCffl)lhT3, T\a3al\rna OJI )J(hIJII\hI ){(hIJihI. )J{hIJII\hI -aT- rnnanaT Tapa-

3hI- 6¥JI aHThIJIFaH illonnaHHbIH. yH:i ophIHhl caH)lhII\- MgHi llihIH)lbII\: 

I 08. AHI\hI3.llhIH. 6aCI\h! yH:i )J{ay3a (Eri3-Eapc) ywiHllli Mywen (yw 

I\aparnH:). CaH)lhTK M~mi rrapbI3 caHhI - 17. EKeyiH Ke6eiheMi3, 60-

na,n:hI rrpOTOH caHbI: 108* 17= 1836. 

AnTbI YpKep -- CHbip ( cgyip) 6onrntt,n:a on «8ri3xaH» (AIITbI 

:r<:aH:bu~-a..rcTbI 6al\aH -· a.JIThI anam). An I(o3hI Keprrew KiM? On )l{a1:1.a 

ryrnH- on )l{hIJJ 6acb1 1-MyrneII XaMan (Keprrencc I\03bI). Eonarna:r<: 

KeK K;ornl\ap. On K;ourn:ap Myiihni Ta)J{hI KnreH xaH-3¥JIKapttaiibIH. 

OH,n:aii I\oc Myi1i3 c~yipne ne (E¥1\a.n:a ,n:a)- Cttbip.n:a, 8ri3XaH.n:a ;::i:a 

6ap. E¥J1apnortt: l\attCbICbI 6¥PbIH 6onrnH xatt? 

)J{hIJI 6acbI TOfbIC ( TeH,erric) HOKaTThIHbIH. irrrepi bIFbICY ()l(bIJI

)Ky) 3att;hl 6oHbIHilla ayrrtte 8ri3XaH, OHaH KettiH I\03bl Keprrew He

Mece AMoHxaH. )J{hrn 6achrnhrn: 6ip Myrne.rr.neH eKiHwi MYillenre 

ayr,1cyo1 2144 )J{hJ.TI maMacbm.n:a 60J1MaK. TapnxrnH J~gnen. OcbI)laH 

6000 )l(bJJI UiaMaCbI illj'Mep,ueH l\a.JIFaH TaC}\a )J{a3bIJ1FaH MgJiiMeT 

6ap. OH,na 6ornaii .n:ereH: «l(ruip :HCbtll 6acbl cubip. 0HaH 6¥PblH 

)J{ay3a (Ezi3-Eapc) 6oJlsaH». 

Ke3i KerrreHne aiha KeTeJiiK. )J{3311pa xaIII\bI illj'Mep - KeHrip 

e.niHiH. Tini epTen:eri TypKi Tirrre )l{aJ\hIH 6oJIFaH. Onap.Il,blH. )J(hIJIHa

ManaphI MeH 6i3n:iH. Mymen ecerrTepi cgifKec Kene.n:i. 

TypKi Hgcin.n:ec XaJibIKTap.Il,hIH Mg,IJ,eHtt 6acrnyo1 IllhIFhICTa 

6oJIFaHbI aHTbIJIFaH xan11crnH 6enrini (!W .JJ). Ei3.n:ia rnpttxtt 

l\a3ipri 3eprreynep COHhI pacraii,IJ,hI. 

OcbIMeH 6ai1rraHhICTbI lli)'Mep,IJ,eH 6¥PhIHFhI Mg.n:eHM opTaJibII\ 

illbIFbICTa, A6aKaH aH:MaFhIH)la 6onrnHhIHa ,n:;;mcn 6ap. 

«Am 6aimaObZ.M A6a~~a, 
:J1Ce.Mic caJZObV.1 ma6a~~a»-

.a;err KeJieTiH aH.hl3.llbI anatthIK. 

OcoI «A6al\» ryciHiri 6ip Kyp,IJ,eni )l{;me Tanac-Macnac. 8H:TKeHi 

«A6al\» .n:ereH ecen IllOTTbIH: epTeneri rypi, KyHi 6yriHre .n:ei1iH Kerre 

)J{aT:r<:aH FblJlhIMH Iq'.paJI, FhlJlhIMH g;:i;ic. 0Hbl 6i3 e3iMi3JJ;iH. e)J(eJiri 

T8JI ce1iMi3 ,uei1Mi3. OrnH 6aTbIC en.n:epi rnnacrral\IllhI 6ona.IJ,bI. 0HhI

CbI 6eKep eKeHiH TeMeH.n:e, Annah l\aJiaca Kepeci3.nep. E¥JI TyciHiK 
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ecerr Fhinhil\fbTHbII-l, aCTpOHOMHHHbII-l 6enrini 6ip tteri3i 6on.bm Ta-

6hrna}lbl. 8HTKe1-1i A6aK:1\a AT 6ai1nay ,LJ,ereH TycittiK )J0pl}lhI3}lap}lblH 

opttbIH rn6y 60JIMaJ\. )J,eMeK on 56-cype}le ai1TbIJ1FaH 3op M~cene e1<e-

1-1iH 6ineMi3. A6a1u\a A:r 6ai1,rrnrr, rn6al\J<a )l(eM caJly Il,ereH on :J1Ce.li

dey, 6opdG1~bUlO)' opHbI, OJI ommblK,-TICl.YG HCMCCC K,OpblK,, 6aK,lllll. 

iuap6a1<, MaFbIHaChIHJJa. Apa6wa OHbll-l aTbI «MHrnaqm (....,a..L . .S). 

M¥H}la «Fmrnqm ;;1ceM, Ma'l mhtZbI MaFhrnachrn.Lia. Xa.rrbIJ<ap~w bl K 

acTpOHOMHSl}la 6yJI C03 6ip UIO!~ .'HC¥Jldbl1 aTbl. 

On OTTbIK, (A6al\-Mttrnacp) '!K¥-Tl}lbI3 lllOFbI 4-Mywen I\o5!H 

)K¥JUlhI3 rn6b1HbII-l rn6eciH,ne. On l\05fH Att,LihII-l yH:i 6oJihm caHa

naLl,bI. 0Hbll-{ apa6wa aii aTbI Caparatt-illa5IH. OJI ApbICTaH 6an neH 

l\aTapJJ,afhI eKittwi eMeH l\aKna - I\bIWK,aw 6an (illa5IHHhII-l epTe,D.eri 

TypKi aTbI K.bIUJKaIII ). 

Xa.rrl\h!MhI3llbll~ TaFbI 6ip aHbI3hIH ecKe arrattbTI-\. On <OKbIJl .Ja

CbIHa Tanac» arnna)lbl. Tyi-Ie 6o:Hbrna cettin )l<bIJI..UaH I\¥P KaJIFaH ;v~

ce}li. EKiHwi )l(aFbIHaH e)KCJIP,CH KeJie )l(aTl(aH aHbi1 6oH.nrnwa K,m1 ri 
MeH rnc6al\a AH.llhIH )l(aHyapbI. f\o3bl KepneaJTif-l .LJ,OChI Ai16aCTblH 

MiHreHi oal\a AHFblp. Tyi1cHil{ a3FaH Typi f(mrn }J,eCe}li. CottaH KCM

iH )l{enMa51, l\.'1a5I6o3 con 1yi1c - A11}lhJH; )KattyapbL Apa6wa Capa

TaH }lereH cm,aiH, e3i COJ-IaH aJJbTHf'aH 6onap. 8ttTKCHi MOHfOJILLla 

capbl-Ail, Amm-1 - mvzle. 
CoHbIMeH cai1bm KenreH)lC AT 6aHJiaJJ,hIM A6ar\Ka µcreH A. ii 

83iHil-{ 6enrini opHbJHa KOH}lbl JJ.ereH C83. On CCCII 6aCbl, IKbIJl 6a1.: Li. 

Ecerr WOT A6aI-;: - cottaH aJihIHFaH. 0HbIH, M::.ittici: TepT 6¥pbrnntor 

caHJ.J.hI!\llla )l(;;JllliK ana}lbI }la coraH J\¥M TOJITbipa.UbL Con I\¥M 6ei1-

He rn6aKJ\a ( OTTbIKI\a) carrFaH )l(eM MaFbmachIH.lla. I\{'.MHbIH. 6cri 

ci3JJ;iH. 6enrineMeK ayJJ:aHbIHbI3. AihattbIK aH, ayrrattTbIH ai11v1arb1Hbn. 

CoHhII-l l\att )l(epiHe ay K¥PaCbJ3, a6aK K¥P3CbJJ. KilllKCHe lllap6aK 

(l\aM6a) )l(acan, Tepitte )KeM CaJibin KO.>!l-l.bI 11a, con :>KeMre n1icKetuc 

wap6al\ (a6aK) cciri )Kafaurbm Karra)lbl. Al-I a6aKl\a Tyce,Ili. A6aKr1>1 

.uercH C83 }le COHaH. 

Eccn )K3fhIHa KerrreH.llC A6aK, I\¥MbTHbIH, 6eTiHe 6e.rrrincp 

J\OJO. Mb1Ca.rrb1, WbiOblK, waHrna.nh1, HeMece +caK Tac-K¥MaJ!l!l( 

J\OnLl,aHal-l.bJ. Orr J\¥MaJial\TaPLlbll-l I\arnpnapbrn OH cayc:rn: ccKi,ti.i 

OHHaH caHaHLl,bI. Eipiuwi !\amp 6ipL1,eH oHra ,7.J,eHiH. EKiH111i Kanp 

OHHan )Ky3re .n:eihH. YllliHrni -)l(Y1JJ.CH MbIH,ra JJ:eHiH. )J,eMeK, ecerr 

woT T;:ipTi6i. CaH}lap}lbI caHaTTbII\ rnrnacTbipy - ao.J1c;u) ece6i. 
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Con a6al\ 6oi1brnwa acrraHJWFbI )K\UI.1IhI3.1Iap opHhIH 6enri

neyre 6ona)lhI. MbICaJihI att.1Ihitt; ryFaH, TOJihIChHI-TOJIFaH, conrnH, 

)KOFa.JIFaH ophrn.11aphIH, KyHHiH lllhil\l\aHhIH, TycTiK 6aFhIThIH, 6a

ThIChIH TaFbl 6ac}\aCbIH. 

CoHhIMeH, AT 6ai1na.11h1M A6al\l\a )l,ereH 3aMaH )l{hrn 6acbTHhIH 

Aii yiiiH.11e l\05IHHhrn: 6oJIFaHbI .11en 6ineMi3. 0HaH Keiiil-f )KbIJI

)Ky 3aH;hI 6oiihIHllla )KbIJI 6acb1 EapbIC 60.rrrnH. )l{ornphI)la IiJ:.YMep 

M;::iniMeTi 6oiihIHllla Cttbip;:i:aH 6¥phm Eapc (Eri3-)Kay1a) )KbIJI 6acbI 

6oJIFaH .11ereH ce3 6ap eLJ,i rnii. EH.11i, Mi He, oHaH ;::ipi TUFhI 6ip MyllleJI 

- caTbl bIFbICl\aH)la )KblJI 6aCbl l\05IH 6oJIFaHbI M;;miM. 0Hbl «A6a.K» 

6enrici ca}\Tarr l\aJIFaH. AiiThIJIFaH ecerr 6oi1hrnma ornH MeJimepMeH 

anrnH.11a 10000 )KbIJI waMaCbl eTKeH. 0Hhl A6al\XaH 3aMaHhI ,n:eyre 

6ona,n:hI. E;::inKH, l\a3ipri A6al\aH arnyb1 conan Whil\I\aH 6onap. 0HbI 

3eprrey KepeK. 

K,o5IHHaH ;::ipi TaFbl 6ip Mywen caTbl bIFhlCCa}\, OH.JJ;a ¥ JIY )KblJibl. 

On KyHHiH; yih, OJI ApblCTaH6an (AcaLJ,). ¥ ny JKhIJibI -- ¥11bI )KblJlhI 

)KhIJI 6achI 6ip Ke3,n:e co11 6onrn1-1 )Ieyre 6ona.n:h1. K,a3ipri 3aMaH

,n:a TeH;enic HOl\aTbl .1IOHbI3 °X¥T (.baJibII\) Mylllenin,n:e ¥ny 6ecimni 

M}:'IIIeJI ... CoH,n:a on ochI)l,aH 13000 )KbIJI maMachI 6¥pbIH 6onrnH 

,n:eyre 6ona,n:b1. On K yHxaH 3aMaHhI, HeMece ApblCTaHxaH 3aMaHbI 

,n:eyre 6011aLJ,hI. EH,n:i ochI ai1Th1J1FaH,r:i:ap;:i:r:,1 ecKe ana OTbiphm l\03hI 

Keprrelll Ea5IHFa opanattbII\. 

Ea5IH TYJ-lfi acrran K:o:>Kac11 AH:. On {\¥cThIH KepKi K,ac11erri 

Al\l\Y··· M¥tt.n:a Al\ Ta, l\Y ,n:a (al\), 51rn11 AI<: Ta A1c. An OHhlH rnc11 

al\hII\ (HeMece axaI<:). OttbIH MeTaJILI KyMic (47). On l\y (Al}) MhIC 

,n:erett ce3.11eH lllhil\I<:aH. Mhlc Illonrran -TaH;Chil\ (TaHlllhII<:), 5IFHH 

AM:MaH lllonrraH lllhil\TbI 6ip mrn.11aH. lllonrraHHhIH Heri3ri yili 7-

MYllleJI - MI13aH-Tapa3hI ()l{bJJil\hI) eKeHiH 6ineMi3. TeriH.11e )KeTi 

xaT KeKTi )KeTi AT-Ca511\ HeMece )l(eTi AH- .uerr Te arny 6ap. 

AT 6aH:na,r:i:hIM A6a]\l\a .11ereH.u,e ,ri:e con Ali aTbI. Ett,rri Att)lbIH Me

TaJihrna KyMicKe MyllleJI caHaTbIH (7-)l(bIJil\hI Aii) caHbIH l\OCUMhI3: 

{

54 
47±7 = 

40
; 54- An-1\aMap (Ali) - I\¥paH cypeci, 40- nai1TaM6ap 

caHbI. Ocr:,1 40-cype,n:eH 6acrnrr )KeTi peT I<:aH:TanarnH xM(.::..I"= 48) 
MyKaTTaFaThI 6ap eKeHiH 6ineMi3. C01-1b1MeH }\amp 54-cypeHiH; )l(JibI

HbI TaFbl COFaH COFa,IJ;hI. 5IFHH OJI 480=48* 10. OH:rrarr I<:apaHbl3? )i{hrn 
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6achI ]\o3bIHhIH, (XaMaJILJ.bJH:) i3LJ.ereHi Ea~rn 6onFaHLJ.a, on I\oc Ai1, 

AI(-K:y, 51FHH 6aThICTa ii-dpLl.e :1KatJ,a TyraH Aii opaFbr MeH illhIFbICTa 

Taa aJIJJ:bIHJJ:a ryrnH TaycbrnrnH ecKi AM: opaFhT (6ipiHe 6ipi K:apa.\ia 

l\apchl, I\OIIJI(apLl.blI-l. eKi My:i·foi icneTTi). CoHbIMeH 1\oc AM: 60 .. 

na,IJ,bl 54*2=108. b¥JI XU}\ (.:..J=l.08) llibIHLl.bIJ( caHbI, MOJIIllbinb!I(: 

caHbl. ){(aH,a )Kh]JT,[l,a TineK CTKCHLJ.CP 6apa6aH- K,OH.bipay;:i:hI 108 pn 

coraThIHhI con ()Kanomu1 T.6.). TeriH.rre AttLl.hII-J. TaChI Axhrn:-AnxaK 

A +xal(- MathH-IaCbIHJJ:a 6onyhI bIJ(T.i1MaJI. 

Ocbt }\acneni caH-Jl()yip caHbI, £a51HHhII-l. eKi ciainici ,n:e 6ap. 

CoHhI oi1narr r<:apaH,bI3! 0HbI Tyciuy yIIJiH '6a51H KeIIJiHiH, 6aFhIThIH 

TyciHy KepeK. On ymiH T¥paH r<:aK:rracbIH Ta6y KepeK. I\03hI MCH 

Ea51H apachm m:anracTbIPYillbI JJ:OCbI AM:6ac. 0HbI llloI-J,ai1 Ll.Crr 6i

JTeMi3. 5IFHH ai1nap,Il,bII-J. 6acllibIChI - 3opbI, illoHJ>I con. HoTaCbI 

- 6ac HOTa -5/3, MeTaJibT l(aJTatthI (50). rncbI A11-1rnI<yT (548), OHhIB 

MHHepaJILl.hII< caHbI Al
2
0

3
=13*2+8*3=26+24=50: OCb1 caH,n:ap,n:b1 

I(OCaMbJ3: 548+50+50=648= 108 *6 

On llloHaH aJJThIHillbI acrraH, anTay -arzmhz anazu, a.rzmbl Ky11 

xa~mbll-; .IJ,ym1e A<:apanLl.bI .IJ,err 6ineMi3. 

Attl(hI3 (1\bI3ai1) 1ypanh1. b¥JI eKimui acrraH f¥Tapa.ri; - hapMic 

- .bl,'.I;pbIC :IK\LJ1Ll.bI3hI, T¥paH I\al(rracbIHhII-J. 6ocaracbI. 0Hbll{ 

Mall[{attrnacbI aH:TbIJIFaH llloaaM:. Attl(hI3JJ:bIH. TachI An-Map)KaH 

(351 ), MCTaJibI CbJHarr (80). EKeyiH I(OC3MbI3 Ll,a eKi ece KY:H HOTara 

Ke6ei1TeMi3: 

2*4 
(325 +80) = ~*405=135*8=1080=108*10 

3 3 

8H:TKetti on KyHre ea :1KaI(bIH tteKep. 

CoHbIMeH illbIFaLl.bl: 

1) Ail.... 108 =108*1 

2) AttI<bI3 .. 1080 =108*10 

3) lllomrnH. . 108* 1 
4)llloI-J,att ... 648 =108*6 

108* 18=1944. 

OrnH rrepiunenep caHhIH I(OC3MbI3: 

4914± 1944 = . { 
6858=127*54 

2970 = 33 * 90=27*110 ' 
TaMallla caHLl.ap ! 
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AttI\hI3 (I\hI3aH:) )KeHiH.ne I<OChIMIIIa M:::iniMeT YpKep.uitt: (AnThI 

r<aiihIH;Hhitt:) 6ipeyiHiH aThI Ma5I. AHI\hI3 - F¥Tapa.n coHaH T)'FaH 

.n:ece.ni... On Ma5I - )KenMa5I Tyife MaFbrnacbrn.na 6onraH.na on 

YpKepMeH TOFhICI\aH,n:a )J(bIJI 6acbI 6onMaJ<:. EKiHIIIi )J(afhIHaH on 

f¥Tapa.u-hapMic bI.uph1c )J(¥-TJ.IlhI3hI 6onraHna OHh!H: caHbI: M:mi 

71 *4=284. On 60.ilaAhI can.nae <Papa6-0TpapMeH. 

YrniHini )KaFbIHaH on T¥T (ToT) aralllbIH - )Ki6eK ara!llhIH 

eeipreH. OchI 8ynne aTbI ToT 6onraH. 0HhIH; caH.UhII\ MJHi 806. 
K,1>13 .n:ereH ee3 apa6rna )Ki6eK-Ta1a nereH cm. CoH,n:a Ai1:I\bI3 Aii 

)Ki6eK 6ona,n:hI. 

OcbI caH,n:ap,n:aH mhrra,n:bl: 

108*18+806=1944+806=2750=275*10. 

Eip TaMarnachI con bI,n:pbIC nereH ce3,n:iH; caH,n:hII\ M;:iHi 275 
( b .>.!LY'). 

0Hhl bIFbICY ()KbIJI)Ky) )Kb!Jl caHbIHa I\OeI<aH,n:a TeMip eaHhl, 

xaM,n:hI caHbI lllhira,n:bi: 25725+275=26000=52*500 (ne!llette). 

EKiHrni )KaFhIHaH 

806+71 *4+71 *10=806+71 *14=806+994=1800=360*5 (nerneHe). 

Oifnarr r<apaH;hI3. AJZJZahza WfKip. 3112-1994. 
EyriH )Katta )KbIJI 6aeb1 1995=15* 133. On 15- An-XH)Kbip (me) 

cypeei. 0HbI eKi eceneifMi3, 6ona,n:b1 0Tpap,n:hif( OThI3 6a6bl, HeMe

ce bl,n:pbICTblf( 3}'Mpyo TaCbl - IllonrraH TaChI (266) . .5IFHH: l 5*266= 
=1995*2=3990. 0HbIH; 03i OHhIH; ymKirciMeH 6aii:JiaHhICThI: 

tg53°81 = 1,3333 

HeMece 

. 3 0 21 0 0 I 0,8 0 I sm 6 5 , = 60 · cos 36 52 = 0,8 ,· ----- =I 333 = ctg36 52 
' ' . 0,6 ' 

sin53°8 1 =0,8; cos53°8' =0,6; tg3°8 1 = Q,8 =I 333. 
0,6 ' 

D¥JI cy,n:hil{ (Hin.niH:) c;:,yne ChIH,llhrpy Typar<:ThIChl. D¥JI )Kbrn 

AO:>KJI, )J(bIJlhI. OraH KeliiH, Amiah Kanaca opanapMbf3. 
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Eip TaMarna caH, 1I.nphrc rrai1raM6ap.nhII-I yrn eciMi Aii, Aiiooc, 
l(ocaii-xaK, caHhIHa, ;::i::;iyip caHhn-ra ti:;:rn KeJie.ni. OJ1ap 284 - f¥Tapa,a 

(<l>apa6)-hapMic; 806 - ToT - T¥T arnIIIhIH ecipreH; 1070 - MacJiac 

-ylllKIJI. 

284+806+1070=2160=54*40=540*4=108*20=432*5. 

F>¥JI -- )J(aH,a ;::i::;iyip - f1erneHe .u.:iyipi, )J(.\UIJJ:bI3 ,ngyipi. OttbIH, e'3i 
6oJiaJJ:bI rnett:6epJiiK ecen 6achr: 360*60=21600. 

EH.niri 6ip M:;iceJie WorraH Arn )J(aHhIHJJ:a. lllomrnH )K¥Jl,IJJ,I3br 

lllorraH )!(¥JIJJ:bI%1, TaH, 6eJffici, K,o11 epri3y xa6aphI. 0HhIH, K,o3bT 

Kepnern-XaMaJI-)J(bIJI 6acbr eKeHi aMTbJJIJJ:hl. EKiHwi )J(aFhIHaH 

T¥paH xaJII\hH-Ih1H, IllonaH aTaChI, K,oi1: Myrneni K,ai1JJ,a? CoHhIH, op

HhIH aifhrpy KepeK. OJI ceri3iHrni MyweJI I-(ou apa6rna Fa~pa6 

(=.i.JY Byi1i-:r<:apaK¥pT) attbrna Typa KeneJJ,i. J-(oi1 KapaIVfpTThII-I )J(eH

neTi eKeHi M;;miM. E-¥-TI 6ip. EKiHwi )Kanrnm-1 Ko:H ;:i,eren MywenniK 

aTThI JK¥.JI.UhI3 MaF1mac1rn.ua anrnttna acnaH;i:aFbI )K¥JILibBJJ:ap 6eti
He 6ip epicTeri :r<:opa-K:opa K,o:H.na:H ITbIThipan :>KaTa,lJ.hI. I(bipbIK 6ip 

iqrMana:r<: aIIIJ<aH.nap I<Ott,IJ,hIB epicKe IIIhIFan,rn.nhIF&IH KYMarraFhIMeH 

nahna.riaHallhI. 

«8ri3xam> aH,bI3bIHlla AI<-1\0M K:apa-Koif OHhII-I eKi 6ocarachIHLia 

6ona.n&i. OH&rn: e3i rn1~ illonrraH&I MeH bIMbipT lllonrraHbI 

MafbrnaChIHJJ:a 6onca KepeK. 

«K,o:H» .nereH ce3 apa6IIIa Ky7tt-T<yam Manrnac1rn.na (-2 .J'-5 = 116 = 

=29*4). l\1-}".H,IJ,a 29- M&Ic-llloJirraH MeTaJihI. OcbJFaH 6a:HJiaHhICTbI 

<<l(oum--t» .nereH ce3 AcrmH 1<yaTb1 -AH: yi1i Manrnac1rn.na 6onybl 

TyciniKTi. Oehl caHJJ:hI lliomraHHhIH, y:H catthI - MH3aH (rapa3hI) ca

Hhrna I\OCaJih!K,: 

t
r 224 = 56 * 4( 56- cvpe -}{{fJZObl3 - opl-lbT) 

116 ±108 = , . 
8-l(ou - ,11ywe1i (ezi3 - cC'zi3J 

°M¥JI)lhl3 OpbIH xaK,TbII\ ophIH. 

EcKe ana KeTeJiiK. «AJihmrnp» epTericiH,ne KottIIIblHbIH: 

lllorraHHhIH, ¥JlbI eK ipi a.JihUI 6orr1m Ta6hrna.nni. FanaMHhIB aJih1611 

a,naM 6anachI. K,0311 Keprrern coJI ,Uerr 6iJiy Kepe1<. 

EH.ni oc&1 eKi K,oi1,n11 caJibICThipbm I\apaIIbJK. )£(_¥JIJJ:bI3 optt11 

6otthmma )J(bIJI 6acbr 1-MyrneJI XaMan.n&H-{ .na, 8-MyrneJI K,oi1.n1rn 
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.n:a opTanbII\ acrraHI>I 5=xaT KeK-ApaJ:i (MapHx = ... Y-e = 850), Teri 
TeMip. OcwMeH lllorraH catt.n:apbIH CaJihICTbipaMbI3: 

M¥ttaH IllbIFa,L(hI: 

r1074=537*2 
850±224= . L 626 = 313 * 2 , 

537+313=850 

626=313*2. 

31- }\ar6aHbIH; l\apa TaCbI KeKTe .n:e, )l(ep.n:e )J;e ( =~ .JL...... .J..l 31 + 
+211 +71 =313). Oiffiarr l\apaH;hI3, TeKcepiH;i3, ,n:aMbIThH~hI3! OHaH 
IllbIFa,n:bI: 

{
850=17* 50 

626±224= 
402 == 67*6 

67±17 = {
84 

l 50 

.. AnThl (6) xaT, MeTaJihI l\aJialihI (50). Onap 50+6=56. 

I! :1 = 64 -16 = 48 l\3HTaJiaMa. 

Em::i;i XaMan MeH Fal\pa6 catt,n:aphrna KeneliiK. XaMan 78 - caH 
8-cyperriH; )l(HHal\ caHbI, aJITbI KyH caHhI: 13*6=78=26*3 ym TeMip
ymKip TeMip - eTKip TeMip (xa;::i;11µ:). Fal\pa6 372=62*6. TeMip.n:iH; 
xa.n:HJJ: TeKTi ai1:ttanhII\ rypi aJIThI ece. 

16 21 12 6 =36-4=28 

TeKille (I\aF6a 6¥pbIIllhI, apa ¥5fChIHhIH; 6¥PbIIIIbI). 
,n:eMeK, 6¥JI catt.n:ap T¥paI-J K:al\IIaCbIHa ~Kene.n:i. E¥J1 TyciHiK 

Mymen )l(aFhIHaH .n:a opbIHJJ:hI: 26*3=78 6onrntt.n:a, 3-M)'men )J{ay-

3a (Eri3-Eapc) I\al\ITaHbIH; Ott: 6ocaracb1: 62*6=372 6onratt,n:a 6-
Mylllen CyH6ine (oHKelll-)l{hrnaH) K,aK:aITbIHhIH: con 6ocaracb1. EKe
yrn l\OCaMbl3: 
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372±78 = . {
450=15*30 

294 ' 

15- me, 0TpapJ.J;a OThI3 6arr, 294- Map)l(aH. EKi I\OH -eKi Apafl
eKi TeMip TeK, yrnimni TeMip K,a3bIK,K,a )l(arIFaCK,aHJJ,a TeMip yrnKin 
lllhIFaJ.J;hI, 6¥Phirnrnph1: 15°+ 150°15°=180°. On 6onaJ.J;bI: 

150° :::::: 3 + J5 = 2,618 pa,ll.naH. 
2 

On M)'Wen 6¥PhilllhI: 

180(n-2) = 180*10 =1500 
n · 12 

YrnKiJIJ.J:iH; cattJ.J;apbIH I\OCaMhI3 : 

26+78+372= 476= 119*4 
OHaH lllbIFaL(bI: 

119+92= 211 - XH)l(pa (me) 119- haHJ.J;ac - An+Haxn (Apa)= 
= 31 + 88= 119- caHhL On e3i 6ip ~6aK,. --- = 100+ 19 

« Kacp» = 100 = 50+50 (cype) .. -
M~cene ocbrnaii )l(arrraca 6epe,n:i. Aimahw utyKip. Eipze 

oi't.nacaubl~. 

EHJ.J;i 1995 )l(bIJihI AB)K,ll, caHhIHa opanaMbl3. 
AB)K,ll, ece6iHJ.J;eri 6apJihIK, caH,n:hI K,ocaMbI3: 55+ 140+ 300+ 

+ 1000+1800+2700=5995 
OcbI TepT opbIHJ.J:bI caHHhIH; yrneyi 6HhIJIFbI )l(bIJIFa J.J:gJI KeneJ.J;i. 

EKiHrni )l(afbIHaH 6¥JI T¥paH K,aK:rracbIHhIH; OH; )l(aK, Ma:EUiaiirnacb1: 
12 - Myrnen-X~ff (BanbIK,-,ll,Ott:h13). 

OcbmapJ.J;bI ecKe arrhm , 6ip epHeK KeJITipJ.J;iK: 

4304-19* 16 + 1995 = 5995 

4304 -304 + 1995 = 5995 

M¥HJ.J:a 4304 -Xami:cpa..rrnp caHhI , 19 )l(JHe 16 6enrini caHJ.J;ap. 
O.rrap.r:i:aH lllhIFa)lhI: 

19* 2= 38, 162 = 256 
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H¥P-(16-Apa cypeci). 
0HaH IllbIFa,I(bI: 

4304 + 1995= 6299= 5995 +304= 6299 

OcbIMeH a5IK,Tayrn .ua 6011a.n:h1. Eip FaHa )J(06a ¥CbIHaMbI3. OcbI 
caHFa bI.upbIC TaCbl 3yMpy;::i: Tac aTbIH K,OCaMbI3.(Y.J~): 

r 65so =131 *50 
6299±251 = J L 6048 = 56*108 

0HaH IllbIFa)J,bI: 6550* 6= 39300= 3993 *100. 
393- )J(eTi Menum caHhI, 50- AnThIHIIIhI acrraH caHhI, 56-)J(:'fJI)J,hl3 

opHoI, 108 - Tapa311 xaK, caHhI, oHaH IlloIFa)J,oI: 

393*2= 786= 678 +108 

Bae 6aTa caHoI, A6aii caHbI, xal\ caHI>I. H1-riua Aluzah :J1Cal}CblJlbll} 

:JICblll 60J1ap. A?wuH! 111-1995. Allllahl}a wpdp. 

Xyr ~ _,...:..i= 414. OcbI )J(hIJI caHbIHa. 
:>IC¥n.UhI3)],bIH: opoIH CaHbIH K,OCaMoI3: 

{
470=47*10 

414±56= 
358=179*2 

47-AH: caHhI, ilcJiaM caHbI. <<AUblff mycblft OlfbllfHGH» 

179=100+79; 79-AJIThI Kyn caHoI. <<)[{pzObl3bZ1f mycbllt 

COJlbllfHaH» .n.ereH OCI>I. HHwa All1Wh :JICGl}CblJ7bll} 60J1sau. 

111-1995. 8n-Malllami. LL.Llw(.S 
K.o3hI Kepnelll Ba5IH)J,bI am\TaJihIK,. I\¥p6aH IIIanyrn Man ra6a 

aJIMaFaH a,n:aM: <<Xa:J1Cbl.Tlbl1} Ke30e yut K}'7-l, KeiiiH :J1Cemi Kfft, KeUiH 

:J1Cemi Kfft opma, 6011aOb1 l{o.iWiJZ I 0» )J,eren 8pKelll cype.n.e a5IT 
6ap. (2-cype, 196- a.in). OcbI ym caH)J,arhI rvtyruerr)J.ep.n:i I<:occar\ Ta

Mallla epneK IllbIFa)J,hI. 0Hhr )Ka.3.llhII\: Onap: 3-Eapbrc ( )Kay3a -eri3; 
7-)J{hJ.JIK,hI ( MmaH- Tap3br); 10- TayhIK, ()J{a,n:hI cepKe). 

Onap,n:aH IllhIK,K,aH yrnKiJI,n:il-( )J(ep 6eTiH.n.eri 6¥pbIIllTapbi: 

30*4+30*3+30*5, 

5IFHH 3, 4, 5 ca.n:aK,. ,lleMeK bl.n:pb1c YlllKiniHe cgH.Kec. 
286 



Eip TaMarnacb1 OCbI yIIIKin.LJ.iH: 6¥pbIIIITapbm;:i:arhI caH.LJ.ap
.[l,aH IllbIFa.a:hl: 3- )Kaym = 17, 7 - Mi13aH l 08; 10 )l{a.LJ.bI -17. 0HaH 
IllbIFa.[1,hl: 

108* 17 = 1836- rrpOTOH C3Hhl. 
OcbI caHFa T¥patt I\aI\IIaHbIH: OH: MaH:.LJ.aif wacbIH.LJ.aFbI 12- rvrywe

X¥T (414) caHbIH l\OCaMbI3: 
1836+414+ 17+ 17= 2284= 1142 *2= 441 +701 
441-T¥paH TaCbl (AxMa.[l, lfaccayM TaCbI 5!llIMa) 701-paT}\a (6ip

re ). EKeyiH l\OCl\aH.LJ.a 6on.n:b1 1 I 42-3¥fll\apHattbIH caHbI. 
M¥HbI }\anai1 Tycittyre 6ona.LJ.bI? 
On yllliH 1-cypeTKe opanatthII\. Om~a opTaJihII\ lllaprnhI - T¥pa H 

I\a}\IIaChI .n:err OTblpFaHhIMbl3 )J<¥n:.LJ.bI3 waplllbI: OHbIH, 6enrici ( 53} 
(2- cypeT). 0HaH 6acl(a TaFhI coH.n:ail: eKi rnapwbI )l(a1yrn 6ona.LJ.bl: 
Ai1 rnaprnbI ( 54 ), K yH rnaprnhI ( 91 ). CoHbIMeH yrn waplllhIHbII{ 
6¥pbIIllTapbI 12 Mylllen;::i:i TOJITbipa)l,hI: 4*3 = 12. 

OcbI IllaprnbIJiap)l,bIH: Myrnen catt,llapbI 6on)l,hI: 
53- )lfy!I)J,bI3 lllapmbI 6¥pbllllTapbI: 3+6+9-12 = 30 
54- Aii lllaprnb1 6¥pb1rnrnpb1: l +4+ 7 + 10 = 22 
91- Kytt IllaprnhI 6¥pb1wrnpb1: 2+5+8+11=26 
30 = 0Tbl3 6arr, llleH:6ep GJillleyi )f(J1bIHhI = 94= 4 7 *2 ca)l,al\ 

caHbl. 22=11 *2= l\OCaH : 
26= 13*2= }\oc KyH caHhI ( 8- cyperri l\apaH:bI3 ). Keifittri eKe

yi; Ky + K6 = 26+ 22= acrraH lllbipaFbI (.Sp'-:-J= 24-cype.n:e ). 
£gpi Kenirr K,oc Ali- KyMic - 3aI\13aM rraiiraM6ap caHbIH 6epe)l,i

caH.L(bII\ caH IllbIFa.[(bl: 30+22+26=78 (8-cypeTrreH CanbICTbipbIH;bI3). 
)l(ep MeH KeK HeciHe MMaH KeJITipreH MlllapaTbI OCbI.[(aH aHI\bIH. 

0HbIH; Fa)KaHblI1 J\¥PbIJibICbI - haH)l,3CTbII\ epKeIIJ TeKille -I\ar6a 
- Eai1T Annah )Ka3aMhI3. I1~mH l\OCl\aH haH)l,ac ( AJI- Haxn - Apa 
CaHbI): 

J738=246*3 
619 +119 = - l soo = so* 1 o 

246-)l(e6pai1n catth1; 50 «I\» cype cattbJ. Ocbr caH)l,LI 
3¥JTI\aprrnilhIH caHbIHa K,ocaMhI3, 6ona.LJ.bI: 

{
1880 = 4 7 * 40 = 94 * 20 

1142 +738= 404=4*101 
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flaH:raM6aphIMhI3.llhII-l Mep caHhIHa, 3aM3aMra Kenin TOK,Ta)J,hII\. 

CoHhIMCH K:o3hI- Kepnew Ea5IH l\OChIJI)J,hI, Kew a5ll\TaJIJJ:hI. 0HhIH: 

aThI « 8ni apa». KyH MeH TyH TeHeJJin eKi Mytti3 3¥JII\3pHattbIH 

6ipirin (paTI\a ), 6ip 6ac 6oJJ)lbI, )l(bIJI 6acb1 6oJJ)J,hI. 12- Myrnen X¥-T 

- 3ynxa)K.H xa:tKhIJlhll\ att, K,¥p6aH IIHL'lbIH)lhl. )KbIJI K8IIIiHiH: 31:\blpbI. 

OttaH KeihH )l(bIJl 6acbr - XaMaJI )Ka11;a,1aH K;attrn TipimvieK . .5¥Ji apa)J,a 

AH: rnapwbr ChBhIFhIHhIH: 6ac )l(aI\TaYhI IIIhIK,ThI: 1 +2+3+4 MYWCJI. 

1- Myrnen-XaMaJI lThIIIII\aH) 6rn1ca, Ol-lhHl acnaHhI 5- Apatt e)J,i rott, 

on 1- acrraH AM:ra (4- MyIIIeme) K,OChLl)J,hI. EKeyi ¥JIJiac eKeHi ecTe 

6oJIChIH : AH. Kyttttitt: 6epri iwKi )J{af'hIH)laFhI 6ipiHwi KOK, Apai1 

KYHHiH. CbipThmJ,aFhI 6ipiHIIIi KOK, 51.FHH KyH Eni rnpTiHwi KOK, 

Apali 6eciHini ( 4+ 1 = 5) . 
2-cyperre OJI aiiK;hIH KepceTinreH. EKeyittiH TyH:icKeH )fmtt:a 

MYillCJii 12+ 1 = 13 e1<eyiHitt: TyliicKeH iKepitt)J,e. n¥JI eKeyinitt: apa

ChIH)J,a 2-3 MyIIIen.n:ep, 3,2 onap.IlhIH: acnaH.n:apbI: 2+3= 3+2=5. 

OJJap AHI\hl3-lllonrraH (Tatt,ChIK.), K,OChIJIFaH ,ri:ocrnp }\aCbIH)la. 

,n:ocnett .[(OCThI I<:ayhIWThiprnH - I\o.uap. K:o.nap TaF.llhip Marnma

CbIH)la. 

A51Ke3- 5aI<:aHac e3eH.I1,epiHitt: J\¥H:ratt ai1MaFbIHJl3FhI « I\03hI

Keprrew Ea5IH» rnMapaThIH,J,a ochI rnpT rviywen.ri:iH. 6ei1Heci peTiH.ne 

TepT a,ri:aMHbIH. Mycitti 6onranh1 6eJ1rini. 

I\opbTThm aihap 6oncaK 6¥JI FHMaparr.hIH. e31 «A6aK:» 

MarhmacbIH)la .n:err 6iJ1y Kepe1c 

Xaf\aC XaJlKhIHhIH: opTaJihIFhI A6aKaH MeH I\03hI-Kepnew Ea.srtt 

rn:MapaTbI apachrn,ri:a 6aH:naHbIC 6onyhI Fa)J{arr eMec. n¥JI M:;icenetti 

3eprrey RepeK .uerr 6ineMi3. On 6apbm T¥paH I\31\IIacLrna )l(arrraca.n:LI. 

On 6apLm lllYMepre, Apa6crnHra - MeKKe - Me.n:nttere, MLICLipra 

)l(aJlraca.LI.bI. EKittwi )l(aFLIHaH on AMepnKa K:¥pnhIFLIHa, I01<0TaHrn, 

l\.fa51ra »<aJiraca.IlhI. 

Tal\mwa xnr<MeT CLipnap )J{aThip. OttLIH: Heri3ri 6acLIHJJ.a 

aHTbIJIFaH xa.uncTaH aH{\LIH. 

AJ1J1ahaa UtfKip. 211-1995 
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AJI- hAH)J,AC OPKEID !\MAC 

nai1FaM6apbIMbl3)J,bII-J,: «Bp HapceHilj 6ip epKeuti (uto~mbl8bl) 

6ap. K,ypaHHbUf epKeiui Ea~apa cypeci» )J,ereH xam:1cbm)J,a 30p 

MaFhma )IrnTh1p. 0H&I Anrni1 Xarmcpa xmKhIHbIH. I\¥paH ay)lapMa

CbIHa 6epinreH Tycin;::i:ipMenepiHeH Kepeci3 (2-6eT). J1+ J1+M ;::i:ereH 

)l{eKe ;)pirITep ( enicp - J1aM MeM) - xypycp Myl\aTTarnrrap )1{9HiH)J,e 

)le cott;::i:a ai1TbIJIFaH. 2-Eal\apa cypecitt;::i:e 286 a5.!T. On 6apnbIK 

cypenep;::i:iH. irnitt;::i:e eH, Ke6i, KeJieM;::i:ici. 

On caHJJ:bI a5.lTTbI xam1c ynriciMeH epKern a5.!T ;::i:ece 6onap 

.rr.ettMi3. Otthn-~ epneri: 26* 11 = 286. OttaH 6apJibII\ 3arrap epHen 

IllbIFa)J,bI: 

26±11 = ; 
{

37 

15 {
26 

15±11= 4 

M¥HbI 5-cyperreH TaFbI 6ac}\a cyperreH Kepeci3, Tycitteci3, 

lfttrna Annah. 

I\¥paHHbIH. epKern cypeci (2- An- Eal\apa ) )l{~He OHbHl a5.!TbI 

TaMarna I\¥PbIJibICTbll\ eptteK c;:iyneTi, FaJJaMH rne6ep FHMapaT 6eH

Heci. OttbI 6i3 FmKai1hm An-haH;::i:ac MaFbIHacbm;::i:a TycitteMi3. Con 
An-haH;::i:acTbIH. MaFbmacbIH,II,a K,aF6a - TeKrne ,II,err 6ineMi3. 

I\¥pbrnbrcThI 3arrap;::i:bIH. enrneM;::i:ecTiK 3aH,hIH ai1h1paThIH FbI

JJbIMH ;:i;::i:icTiH. apa6rna aThI l\Irnc (~llY' ). On enrneM;::i:ec reoMeTpH5.!J1bIK 

CHMMCTplUI 3a.f{bl )J,eyre 6ona,II,bl. TeriH,Zle reoMeTpH5! CHMMCTpH5l 

,II,erett ce3;::i:iH Teri MeH K:aHµ,ac Teri - }\aF6a TeMip - )l{ep ;::i:ereH 

ce3;::i:ep;::i:itt: TaMbipbI 6ip, fopi TeMip I\a3bil\l\a coFa)lbI. Teo - )l{ep, 

an Jitemp ,II,ereH cm;::i:iH. ;:ipniH ayblCTbipbm l\OHCal\ me1v1ip 6ona;i,b1. 

K,aF6a - TeKrne - )l{ep - TeMip - fopi 6ip 6eHHe eKeHi M;:JJ1iM. )lfoHC 

OJI enrneM)J,CC 3arrap;JblH, CH, T¥Pal\Tbl 6epiK Typi eKeHi )J,e M;:JJ1il\1. 

Onap)lbIH: caH)J,bII\, emIIeM)J,iK Myrne caHbI 26, OHhIH: aJ:J CbIH,apb1 62, 
6¥J1ap 6apnbII\ 6acK:a 6cc TCKTeH IllbIFaThIH caH eKeHiH Kep.lliK. 

T;:iH,ipiHiH, yax11 eryiMeH l16pahnM nai1FaM6ap Xal\TbIH, yi1i

J\aF6aHbI can)J,hI. (Con 2- 8pKern cypeJJ.e ). Apa ¥5lCbIH can)J,hI (16-
cypeJJ,e ). EKeyittiH, l\\"PhIJJbIM)J,ac eKeHiH 1<epµ,i1<. An- Haxn (Apa) 

)J,ereH cm6eH hatt)J,ac (reoMeTp1,rn) JJ,ereH C83.llep.lliH. caHdbl~ _,11afli 

6ipJJ.di, on ).J.a TeriH eMec: 
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An- Haxn llhJ= 31 + 88 = 119. OHbI 6hrnaM: )l(a3yrn 6ona,[(bI: 31 -
+( 62+ 26) = 119= 1 AjJU" ( haH.n:ae ). TeMip TeK Heri3iHe Kene.n;i. On 
e3i T¥paH I\aI<rraebrna Kene.[(i. 

Oehl yw cm.[(i )l(aJIFaCTbiphm I\apanbII\: 
epKCllFCaHhI = ......i\.~ = 151 270=54 * 5 
haH.n;ac=A..i.1'-""" = 119 290=29* 10 
K,irnc = ~\.U" = 1 71 
)J{HbIHhI: 441- T¥PaH nwcbt RUt.Ma. 

TaMarna caH,r:i:ap )l(HhIHhI - 441-T¥paH rnehI 5IIIIMHH AKTOJIOJIHT 
= cayne me -)l(ett;ic me (HecppHT) Ca

2
( Mgle)5 Si

8
0

22 
(H0)2= 40+ 

+95+ 112+ 170+ 18= 441 An- f\apHeniH AxMa.n; IfaccayH 6aehIH,[(aFbI 
Tac, K,oe MYMi3 Ta)l(hI me = lli Y:lu31+410=441 

OHaH lllhIFa.D:hI: 

286* 12= 786+441 *6= 3432 

0HaH lllhIFa,[(bI: 

3000+ 432 = 50* 60 +54* 8= 50°+ 108*4 

50-«K,» eypeci, eKiHrni, aJIThIHIIlhI xarrap Taeh1, MeTaJihI (8-
cypeci). 441 *6=rn)l(hI me, T¥paH ]\aI<rraehIHhIH; MaIUJ:aihrraebI. 
T¥paH I\aK:rraehI xaK: )l(Onhrna lllaI\hiprnH I\¥PaH ]\a:E<;rraehI. 

On )Ke6paH:n K:aTbICI\aH, Tari:ipi yaxH eTKeH I1MaH FHMapaTLI. 
Mb1can KenTipeMi3: 
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{
738 = 246*3 

619 ±119 = 
500 = 50*10 

HeMece A6aH: caHhI apl\hIJibI. 
OrnH rnea6ep eaHhIH K:OeaMhI3: 

678 ±60 = { 
738=619+119 = 246*3 

618 = hz - pax.MaH \ All - pax1tJl1 

HeMeee aymre caHhI: 

JS~ *1000=618. 
618+382= 1000; 382+236= 618 
382- An- }\¥paH, 236- KyH cpaHa KYH, 6on .ue.n:i 6on,[(hI. 
YIII caHHaH yumiJI )l(acattMbI3: 738+678+618=2034. 
5¥pbmJTapbI 6os1a.n:hi: 



79°141+59°141-109°281=138° 2S1-109°281=29°; 

l\aiiTa.rraMa caH, K::>MiJI CaH. 0CbIFaH ca6al\Tac TaFbl 6ip ynIKiJI 
}\nae yrnKini: 

171+151+119=441. 

77°361+59°341+42°501= 180° 

51FHH: 

70°321+23°501=42°501+51°321
; 94°221=90°+4°221 

OHaH 
4°+221=2621 ; 

262*3=786 -Eac 6aTa. HeMece 

188°441-104°441=84° 001 =84*60=5040=2840+2200 

,Aoc caH.nap (,Aoc yrnKin.nep) 70°321, 23°501 TeKIIIe, Map)J(att 
6:¥-pbIIIITapbI. 

TaFhI 6ip Mbica.rr: 

{
211 - xuJ1Cup( mac) 

119 ±92 = 
27 = 54/2 

HeMece 
119*2=54+92*2=238=108+80+50 
Ap :Jlcai?blll 01<;ymbz esi JICaJlWCmbzpap, Ay.MuH! 
8pKeIII cypeHiH: M¥J\aTTaFaITbI A+JI+M=l+30+40=71. Ocbr 

CaH,IJ,bl haH,IJ,ac CaHhIHa K,OCaMbI3: 

{
620-mvpK 

336±284= . 
52 
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TaMarna CbipJibI epHeK ,IJ,en 6iniH.i3! OHaH lllbIFa;::i:hi: 190=38*5 
48*7=336 

A11- hapMic- hlJJ.pbIC. 
OraH OHbIH. eKimui ar caHbIH KOCaMhI3, 5IFHH f¥Tapa.n (Attl\h13) 

HeMece ct>apa6 caHbIH K,ocaMhI3. 0HbII{ e3i corr MyK:arrarnrraH eKe

Hi 6errrirri: 71 *4=284, 6onaJJ,hI: XaMJJ,hI catta aH:TI<;att T:mipiHiH. 

cap633bI An-TypK. OcbIMeH oiinacaHbII\ . .AJznahw UlfKip;ziK emeRiK. 

Mena.MW Ta11ipi ~yam 6epciH! A.MuH! 

)J{anFaCbl fa)KaHbIIT TaCTapJJ,a. 

FAJKAMhIIl TACTAP 

«Ti;li mac de2e1-12e Ken2e1-1de 6ana1-1bllj e116e2i 

~am a obi» 

(Xa.rrbII\ MaTaJibl). 

AJJ,aivnaTThltt: JJ,etteci TOI1hipa1uaH :>KapanraH .llereHJJ,e coHhlH e3i 

)J{ep jl(bIHbIChI, apFbI Teri TacTaH. FarraMHbIH. l\¥PhIJ1bIC I\att.K:aCbI 

TaCTaH ,n:eyre 6orraJJ,bl )J{gJJ,irepJ1iK Heri3 Tacrn. PyxaHH H¥PJJ.hJH. 

TOKraFaH :>Kepi JJ,e :>Kep- Tac TeKTi 3aT. Oehl :>KaFbIHaH anbm K:aparaHJJ,a 

aJJ,aMHbIH. oil cattacbI -MHbI ( eH.6eri) Tac TeriH TaHbIFaHJJ,a opttblfaJJ,hI 

JJ,ereH Mal\an Tepe1-1. MaFhIHaJibI. 

AxT-Xa)J,HCTa TaCTapFa, MCTaTI,llaprn, MHHepanJJ,apra, 

Kp11crnrr)laprn 1op Kett.in 6e11reH. OrrapJJ,hI JKaK:CbI TYPJJ.C MaraJJ,aH 
arnraH. I.>¥JI ce3 6i3JJ.iK KeH )lerett TyciHiKKe JJ,gn KCJleJJ,i. Oehl 

Mgcerrere apttanrnH 11cnaM f'a.JihJM;J.apblHhIK ett,6eKTepi Ken. Onap,UbI 

TaJIJJ,ay KepeK. 8HTKeHi OH,lla ynKeH FbIJiblMH-Tap11x11-,r:dH11 I\a3bIHa 

:>KaThip. b¥Jl apa)la gn-ct>apa611 MCH ::m-Eepytt11 ceKiJIJJ.i 83iMi3JJ.iH. 

.uamurnp.D,bII-l KOJihIMbl3.D,a 6apJ1apbIH nai1.nana1-raMbI3. Arr 1-1eri3iH

,lle l\¥paHLJ.a aHThIJIFaH KCH 3ffrTapbiHaH MbICaJI aJ1aMbl3 JJ,a, COHbl 
. . . 

K:a3Ipn fblJiblM T¥PFb!CbJHaH I(apan KepeM13. 
Oehl :>KOJIJJ,a a.uaMHhIH, OH epici :>KeTrreCTett Fa:>Kan Cbrprrap arnh1-

11aJJ,hI. Onap Hafbl3 WbIHJJ.hIK. CoJl ce6enTi onap,LJ,h!I{ FblJ1hIMH, py

xmrn, JJ,iH11, rnp11xH MaFhrnacbI ere 3op. Con ce6erni OKYlllbI lllbIH 
. . 

Kett.Im!-! canap ,Llen YMIT eTeM13. 
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)l(orapbI.IJ:a aHTbTJiblil KemeHJJ,ep.IJ:iH apacbIH)la 6¥JI M;;icencrc 

1<,aTbICThmapb1 Ken. 6¥11apaaa6i3 conapra cyi1eHeMi'.3, eKimui )l(aFhIHaH 

cOH)J,a rnarnh1paHJJ.hI Typ.IJ:e aHThIJIFaHJJ,apL(bI )l(J1Ha1<,rnrr, 6ip Heri3re 

KCJITipy )K;;iHe )l(aHa.n:aH rn6brnratt M;;ice11enep.IJ:i tteri3re aJIY. 

AttTaJihII\ ;)JI-<l>apa6tt MaK,aMbIH,n:a )l(cTi-1KeTi MaraaaHJJap 

:>Keri xaT KeKKe c;;ii1:Kec KepceTineni. OttaH 6ac1<,a )Kepnep.IJ:e J.c 

TapttXH, acblJI TaCTap aHTblJiaJ],bl. K,aF6aHbIH, Kapa TaCbI; hlapblC 

rraH:raM6apJJ.bIH, 6eT TaCh1; AxMa)J, 11acay11.IJ:hIH 6eT TaChI. KvpaH.1a 

aHThmaThIH MaraL(aH.uap Ken: AJIThIH, KyMic, TeMip, ny11y, napiL 

~KyT, Map)l(aH, itt)l(y, naFbrn Tafbr 6acr<:a11ap. 

6¥Jiap.nhIH 6apnbIFbI )l(apaTyWhJChIHa - Pa66brchrna caHa-XDM

.LlhI aH.TaThIH )l(~ll,irepnep .nerr 6i11y KepeK. Onap.UbIH, TirrineH xafop·

.nap 6oJiy ywiH co11 Mara.uatt.uaprn AJ3)l(ll, ece6iH I\OJI,llaHy Kepeic 

AJI,llhIMeH K.¥paH.ua aTaTJraH 15- A11-Xtt)l(ttp me cypeciHeH 

6acTaHhIK,. EcKe ana KeTeTiH 6ip tt;;ipce mac )J,eren ce3.IJ:i Ol{HaH 

conra 1<,apaH. apa6wa OI<brcaI< 6ona)lbI cam, MaFhmachI - aJIThI .JC

reH ce3, caHJJ.hIK M:::iHi 6onanh1: ....,W=460=92*5. 5Irn11 I(aF6a caHhl 

6ec ece. OH..IJ:a 6onchIH. LI,ytttte aJIThI KYH.Ue )l(apanraH )J,ereH a51T 

6ap. EKimui )l(aFhIHaH K,aF6aHbI caJJraHna 116pahttM 6ec rny.QaH 

me aJJraH. OcbI apa..a:a cam-mac .uereH ce3,Llil{ e3iH.ue nrnapaT 6ap 

.nerr 6i11eMi3. 

CypeHil{ )l(tthIH caHbIH :>Ka1aMbI3: 

15+242+231+99=587. '~"'"".J.J;; lb..;...J ... l.l.J. ['l'I] 

fi¥JI caH;::i:ap;::i:hIH. ;;ipI<attcbICbIHJJ:a 3op MaFI:.IHa 6ap. Cype caHaTbI 

MCH a~T caHhlH I\OCaMhl3: 

{
114=19*6 

99±15 = 
84 

I\¥paHHhII{ 6apnbII\ cype caHbI 114= l 9*6 WhII\ThI. On e3i Eac 
6arn caHI:.I aJITbI peT (me- caT peT) anI>rnraH. EKimui caH K.¥pattJ.a 

:>KeTi peT I<attTanaHraH MyKarraraT x11 (..::..1"'=48) catthIHbIH. aihrnch1: 

1

8 4
1=64-16 = 48 

14 8 

(40-46 cypenep) on eKeyiHeH IIJhlFa.llhI: 
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{
13 2 - ;J1Cemi - ;JICypeK 

84 ± 48 = .....i,it)l(eTi, (lly ))l(ypeK. 
36- Ule1f6ep 

OttaH aTal\ThI «.n:ocrnp caHbI» 84*48=4032=504*8; 

{
504 = 412+92 = 504 

284±220= 
64 

(Iia11T K;ar6a ~ Sa.y 504) 284- f¥Tapa.n:-<l>apa6- 71 *4- bI.n:phIC 
:>K¥JI.ll:hI3hI. Iiac 6arn cattbI .n:ereH.n:i oifra can:a KeTeniK: E11cM11 Annah 
an:-paxMaH an:-pax11M .n:ereH 6arn.n:a dpin caHhI 19, onapJJ:bIH; caHJJ:hII\ 
MdHi 786. Oehl eKi caH 6ac 6arn caHbI .n:ereHiMi3 (19 .... 786). 

CoHbIMeH I\¥paHHhIH; 6ac 6arnchI 19 caHhIHaH 6acTan:hm, 
I\OpbIThIHJJ:hI cypenep CaHhI COHhl ru!Tbl ( caT-Tac) eciMiMeH 
ruII\TaFaH (19*6=114). Tac cypecitt;:i:e con HIIIapaT eTinreH. 74-
cype.n:e «Ollapobll-J ycmi1-u)e oH moBbB» .n:ereH agT 6ap (30). OtthI 
6i3 12 MyIIIeJI, 7 xaT KeK Mafbrnachrn;:i:a I\apa;:i:hII\ (4-cypeT). I:>¥JI 
Mdcenere I1aKcTaH ranbIMbI AxMa.n: .ZJ:I13aT .n:ereH Kici 6acK;a )l(OJI
MeH :r<;apan, TaMaIIIa M¥F)l(H3an:ap KenTipreH. On KiciHiH; «J\¥paH eH; 
611iK M¥F)l(H3a» arrhI Kirn6b1 1980 )l(hIJihI )l(a3hIJIFaH. TypiK TiniHe 
ay.n:aphIJIFaH. OH.n:a Myl\aTTararrap.D.hI ecen MaIIIHHachIMeH ecen
Ten, conap;:i:hIH; 19 eceniK Ch1pnapbIH aIIII<:aH. 0K,yIIIhIFa OHbI OI\YJJ:bI 
¥CbIHaMhI3. £i3 6¥JI apa.n:a MdceneHi rncrnpra 6ai:fnaHbICTbI 6ac}\a 
)l(aFbIHaH K,apaHMhI3. 0¥JI g;:i:icTep 6ipiH 6ipi TOJlhII\Tbipa)J,bl. 
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AilTbIJIFaH eKi caHHaH «Anx11M11g» Heri3i IIIhIFa;:i:hI: 

15*9+99=135+99=234=26*9: 

{
26 

15±11 = 
4 

(5-cypeT). 

OttbI 6hmail )l(a3)'Fa 6011a;:i:b1: 

15±(242-231)~{15±11-{ 2
: 

(242- 231)*9=99. 242*9=23 l *9+99=278=112*18=((33)2. 

CotthIMeH AH: (10+1=11) (8-cypeT Apaif ¥"fCbI) caHbI TaMawa 



caH. EcKe aJTaMbI3: 112*7=847. OraH Tac caHhI (15) I\OCbIJiaJlbI, 60-

na11:hl TeMip -xa}lHJl, raJTaMHbIH. TbIHbIC MaraJlaHbI. Oi1nacaTbIH 6ip 

TaMarna M¥-nKH3a OCbI cypeJleri 87 a51T. 

«8.ll6emme 6i3 cazaH ~ailma.1zaHamb1H JICemiHi JIC<me 1':7bt 

K¥PaHObl 6epoiK». 

2916=1051+382+6+632+90+133+482+134+6 

A51TTbIH: Tyn H¥CK.aCbIH :>K::me OHbIH. caHJlhIK. M:m.nepiH 6epin 01-

bipMbI3. K,a3ar<:rna ay.n:apMaJTap11.a «Kai1rnnaHyrnbI )J{eTi» .n:ereH ce3ni 

1-cpaTHxa cypecittiH. )l{eTi a51TbI .n:ereH MarbIHaJla aJTraH; ettTKeHi 

eH, Ken HaMa3}la K.ai1rnnaHaTbTH co,'1 «AnxaMil,bI» cypeci. On 01i 

J\¥paHHbIH, CblpbIH, OH)lafbI raJiaMH Cbip).J.bI irnitte I\aMTbIFaH H2pce, 

con ce6enTi KaiITanaynm )KeTi con .n:en 6ine.ui. E¥JI Jl¥PhIC. Cm-1b1-

MCI-I r<:aTap COJI r<:aHTaJiaH3TbIH )KeTIHII-1, COH,bIHaH lllbif'aTbIH TOJlblrI 

)KaTI\aH Tan)laynap 6ap FOH. Con ce6enTi 6i3 Tyn H¥CI<aHbl aJTJlblK. 

8i1TKetti 8-cyperre )KCTiniKTep ::mi .uc coJI )KCTi peT Kaihanayra )Ka

TaThIH H;:>pcenep. 0HbII{ ycTiHe 15-cypeHil{ e3iH)lC )l(CTi K,aHTaJiaFaH 

«48» 6ap CKCHiH KepLl,iK, OHbIH e3iHeH )KCTi C83i lllhIFaTbIHbl!-1 

Kep.n:iK. 0HbIH ycTiHe I<OChIMrna «54- An-1\aMap» (AH:) cypeci11i1t 

)l{HblHbI TafbI con 48*10 caHbIHa Jl;}JI KCJICJli: 54+371+55=4~0. 

CoHbIH. ycTiHe TaFbI 6ip rnMallla fa)l{aHbTIT con aH:TblJIFaH 87 a>ITTbill 

caH,ZJ,bI M;}Hi COJI 54-(AJI-K,aMap)lbIH,) caHhIHbU{ rnaplllbI Typi. 54~= 

=2916. 

b¥JI caHHhII-1. ecenepi: 54*2=108 xar<: (rnhIHJlhIK.) MOJIUiblJlbIK 

caHbI. OttaH gpi H;apaH: on Jlgyip ecen caHbI. OJI .u;;iyipnep Maranattra 

tten3,nenreH: 

108*4=432*1 aJTTblH ,ngyjpi 

432*2- KyMiC ,ngyipi 

432*3- MbIC Jlgyipi 

432*4- TeMip Ll,;}yipi . 

.Ei3.n:ep TeMip .n:gyip 3aMaHhIHJlaMhI3. HcnaMI-IhIH, )l{blJI ece0i 

hH)Kpa COFaH Kene.n:i: 

622+432+26=1080=108*10=54*20 
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20- Tah- rrai1TaM6ap cypeci. 
47- rrai1FaM6ap cypeci, an caHhI 38=19*2 47- KyMic, Ali 

MenLJihI. 
CotthIMeH 11, 19, 54, 20, 47 .... 6api rra:HrnM6aprn corn,nh1. 

{

30 
19±11 = 

18 

0HhIH; iIIIiH,ne 54± 20 = { 
74 

}4=17*2 

Jl01-k-JlaWibz(92-cype) 
54±47 = l 7 - ~aumaJ1ru1a - ;)l(;emi 

Eip TaMaIIIa Hapce OChI catt.nap,naH 6ac 6arn caHhI IIIhIFa)lhl. 
Kyttttia MeTaJihl aJIThIH (79), OHhlH: apa6IIIa aThI 3aha6 jAy=707; 

I<;OCaMbI3: 

{
786-6ac - 6ama - caHbZ 

707±79 
628 

A:H,nhIH: MeTaJihI KyMic ( 4 7), OHhIH: apa6IIIa aThI cpac11-
~880=620+ 260. E¥JI T¥PaH I<;aI<;rra catthI J\aF6a I<;aI<;rracbI. OrnH 
3aM-3aM caHblH I<;OCaMbI3: (47*2=94). 
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786±94= . 
{

880 

692' 

880+4 7=927=618/2 *3; 

880+94=974=487*2; 

487+ 153=640; 

487+360=847; 

153*12=1836. 

ToJihm )KaTK~aH TaMaIIIa catt,LJ,ap. 
CoJiap.n;aH 6ip eptteK: 2(880+707*2) =4588=4304+284 
TaFhI 6ip eptteK: 
x2-20x-1836=0 

x= 20
±

88 
=10±44; 

2 

0i1Jiarr I<;apaJihII\. 

x =54· x =-34 
I ' 2 



Aft 6acb1-rnnaM 6acb1 -FbinbIM 6acb1 ;::i:ereH ocb1. 0HbIH: epHeri 

rrpoToH caHbIHa corn,nhJ. On 6aprrbIK, 3arrap TeriHe, :>Kep, K,aF6a, 

TeM1p Terrne, nerneHere corn,nh1: 

{
88 = 62+26 

54±34 = 
10 

Aft,nhIH: eKi aTbIH K,ocaMbI3: 

54±11 = {
65

. 
43' 

65- Aca;::i: -T¥paH K,aI\nacbr- ApbICTaH 6arr, 51FHH 65, (62+26)
=88 caH,napbr corr K,aKna,naH. Aft - An-K,aMap (54) cype caH :>KHhI

Hhr: 480=48*10, f\aftTanaMa 48 (40-46- cypenep). OHaH llibIFaThrn 

epHeK: 40+46/2=43=54-11; 48(54-34) =480. 
OcbIFaH 6aftnaHbICThI T¥PaH f\aI<rraHbIH: rnc 6¥PbIIIITaphrn 

IIIbIFapaMbI3: 

54 O I - = 0,8308 = cos33 50 
65 
11 

0169 . 9°441 
-= =Slll 
65 ' 

33°50'-23°501=50°=6001
• 

MapJKaH I\bip 6¥PbilllbIHa, OPTaJibII\ K,aF6a TeKIIIe 6¥pbIIIIbII-Ia 

.n~m Kene;::i:i. 

:>Kornp1>1,na aTaJIFaH 6errrirri rncrnp apacbrn,rm TaMaIIIa 6ai1-

rraH1>rcrnp 6ap. Mb1can1>r K,aF6aHbIH: K,aparncbr (319) MeH bI,nphIC 

naftrnM6ap,nbIH: 3yMpy;::i: TaCbIHbIH: eKi aTbIH K,OCaJibIK,. 0HbIH: Tac aTbl 

Y.J..)=251, OHhIH: MttHeparr,nbII\ 3aT aThI Be
3
Ai

2
Si

6
0

18
::::::266. Eorra

LJ:hJ: 
313+251=564=47*12=94*6 

313=266-47. 

47- KyMic, Ai1 MeTarrbr, nafaaM6ap cypeci, 47*2=94 3aM-

3aM. 
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AxMa.n: Hacayn 6achrn.n:aFhI cgyneni me srrnMa ~~-T¥paH 
TaCbI. 0HbIH. epHeri caHbI: 

E¥JI caH .I\oc MYi1i3 An-1\apHattbIH caHbIHa .n:gn KeJie)l.i. 

{
952=119*8 

701±251= 
550 = 5*110 

' 
On e3 aJI.[(hIHa 3yn=701- 6ipre (paTK;a). OrnH I\OCaMbI3 3YMPY.U 

caHhIH. 119-haH.n:ac, 110-MarnRT. 
An 6¥JI apa.n:a oHaH llihIFa.[(bI: 

2141*2=2(313+118) =882=626+ 236 
HeMece 

251+190=441; 882=382+50*10 

Oifnarr I<:apaH,bI3! 214- )l(ayhap caHhI. 0HaH llibIFa.[(bl: 

{
480 = 48*10 

266±214 = 
52=26*2 

480- An-.I\aMap caHbI, 52- xaM.[(bI caHbI. 
Eip I\OpbITbIH.[(bI epHeK: 

313*2+548+266+441=626+548+266+441=1881= 19*99=209*9; 

313- .I\aF6a TaChI, 548- An-JII<:yT, 3YMPY.D:, 441 rypaH me ( srrnMa) . 
.I\opbIThIH.[(bI.[(a rnpI<:a TOFbI3 I<:a3al\ caHbI. 19- 6ac 6arn caHbI, 99-
RCMR anaM (99=9* 11 = TOFbl3 Aif; 15- cype MT caHbI). 

r10 
11±9=<l2 

AH:TbIJIFaH caHFa An-Map)KaHH (325) caHhIH I\OCaMhI3: 

1881±325= . 
{ 

2206 

1556 =389 *4' 

389+ 11 =400 (rnaMCR -KyH). 0HaH lllbIFa.[(bI'. 

4304 ± 2206 = . {
6510 = 217 * 30 

2098 = 1049 * 2 ' 
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217- Fa.JiaMH )KbIJI Ml1JIJIHOH ece6iMeH. 
TaychrnMac l\a3hIHa IllhIFa 6epMeK. OchIMeH TOI\Ta.JihII\. l\aHaFaT. 

AlzllGh8a WJ7KipJ?iK. 
TaFhI 6ip orr I\03Fa.Jihm, Ma3a 6epMerr.ni OHhI, I\Ocyra rypa ICen

.ni. On X¥JI)l.hI3 opHhI MeH me. 

)1(¥JI,Ll;I>I3 OPHhl MEH TAC 

Fa.rraMHhII{ T¥paK,TarnH opHbI ~)l.hI3,nap opHhIH 6011rntt;:i:a 
){(ep.neri OHbIH. 6emneri me MaFhrnachrn;:i:a .nerr 6inyre 6011a;:i:h1. 
EKimni ){(aFbIHaH )KeTi KeKTiH: 6aci,1 54- An-K,aMap (Arr) 6onrnH;:i:a, 
OCbI cami;ap)l.bl CaJibICTbipy I\a)KeT KepiH,ni. 

M1:.1ca.rr1:.1 an-X.11)!{11p (Tac) caHhI 242 6onrnH,na, An-Ya1<;.11F opbrn 
caHhI 208 6011rnH,na onap,nhIH, K,OChlH)l.I:.ICbI 6011a,nh1: 

242±208= . {
450 = 45*10 

34=17*2 , 

45- A,naM caHbI, 17- An-Acap (acrraH carrapb1). A,naM caHhIH 
aH:Hachrna An-I\aMap (Arr) caHhI 54. Oehl caH,nhI 56- An-ya1<;.11F ca
HI:.IHa l\OCaMbI3: 

{
110=11 *10-Au -ca11bz,Ma21lum-mac 

56±54= 
2 

EKi cypeHiH: )K.l1Ha1<; caH 1<;aTbICTapbI 6ona,ni,1: 

{
840 = 140 * 6 = 14 * 60 

480±360= 
120 = 20 * 6 = 2 * 60 

mel{6ep caH,nap, 140- FbIJibIM caHhI. 
Onap,naH IllhIFa,nhI: 480/360=4/3- KyH HOTaCbI (8-cypeT). (9-cy

perri K,apal{hl3). 
,[I;eMeK X¥JI)l.hI3 (53), AH: (54), KyH (91) yllleyi Kenirr ocbrnari 

1<,a6hICThI (1-2 cyperri K:apaH:hB ). EapnhII\ rnnaM l\¥Phl11hIChI ochrnaV. 
6epinreH. An-YaK:HF a.rr-HY)KYM caH,naphI: 208+ 130=338. M¥H.na 
208=52*4=26*8 -T¥paH K:aK:rra caHhI, xa.n.11.n caHhI xa.n.11.n ceri3 a>I1< 
caHhI 130=80+50. n¥JI .na cornH Kene.ni, onap,nhII{ 6¥phIII1 MeTa.rr
.naphI 2-KeK- CbIHaII 80, 6- K0K K:aJiattbI (50). 
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EH.rd 6i3 OHhl l\oc (An+l\aMap) opHbI .uen 6inceK, on 6ona-

54*2+130=108+130=238=119*2. 

f anaMHbIH: ra:>Karr I\HaCbI --har-ui:acb1 (:>Kep MeH KeKTiH; :>KanracbI 
opral\ -1\oc Ari:, xal\ :>KOJibI (xal\=108...:..J), I\OC haH,n:ac (119*2) 
bl.upbIC rrai1FaM6ap,UbIH; 6eT TaCbI 3J'MPY.U COJI )l(aJIFaCTbl, 6aifJiaHbl
CTbl (701 paTI\aHb1.fol) KepceTeJii: 

{
952=238*4=119 * 8 

701±251 = 
450 

CoHbIMeH I\aTap IIIbII\TbI: 208+ 242+ 251=701. 208- an-yal\HF, 
242- an-xH:>KHp, 251- 3J'MPYJl, 701- paTI\a. AttThIJIFaH caH,UbI acrraH 
~H111ici lllonrraH HOTaCbrna eceneri:Mi3: 952*514=1190= 119* 10. 
b¥JI haH)laCTbIH: KaMaJiaT rypi. 0Hbl 6bIJiaif aJibIIT I\apaJibIK,: 1000+-
190 M\rn.ua 1000=618+ 3 82; 190- ra11aMH 6ec TeK. Con 6ec J\ar6a 
ece. On 6ona,nb1 «Tac» =caT (anTbI) caHbI 92*5=460. OcbIHbI 
]\OCaMbI3: 

I 190 ±460 = · {
1650=15*110=150*11 

530=53*10 ', 

Benrini caH,napra Ken,niK. 
Ocbmap,UaH OH TOFbl3 IllbIFa.UbI: 530-TaCHF TOFbl3, 570-ra111ap 

(OH), 6ona,nbI OH TOFbI3: 

570+530= 1100= 11O*10=(56+64) 10. 

Ocb1 caH,UbI ranaMH Ali (1+10= 11-Apaif) caHbrna K,OCaMbI3, 
Ke6eifTeMi3: 

{
30- Ute1-f6ep caHbl - ombl3 6an 

19±11 = 
8 - ezi3 - ce2i3 a5l~ 

OH TOFbI3.UbI T¥Tac-TeK111e TypiH anaMbI3: 19+ 7=26- xa.uw.u Te
Mip 26* 11 =286 

2-EaI<:apa cypecittiH; (8pKe111 cypeciHiH:) a.HT caHbI M¥HJla 
FaJiaMH 3aH; HIIIapaTbl 6ap: 

{
26 

15±11= 4 
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Ocbr catt.n;hr rrepinnenep catthiHa r<:ocaMhI3: 

49 4 
{

5200=:52*100 =: 52(50 +50) =: 26 * 200 
I ± 286 == 

4628 

200- Fal\hrn (ar<:hrn) caHbI. OttaH IllbIFa)lbr: 

4628=4304+54*6=4304+108*3=4304+324=4628; 

4304- xam:Hpanap caHbI. 0HaH IllhIFa.n;hr: 

678+108=786=393*2; 

786- 6ac 6arn caHbI, 108- xar<: (r<:ocaH:) caHbI, 393- )KeTe MeTa11 

(8-cypeT) caHhI, 678- A6aH: caHbI. 

Teritt.n;e epKew aHT caHhI 286= 'I' Ai f anaMH TOFhIC K,ar6a MeV!

paMbI f aHhIT CaHbl 60J1yra JiaMbII\. 

CoraH )K06anarr 9-cyperri ¥CbIHaMbl3. OH.n;a 286- 'I' Ai apa6 

dpniMeH fanaMH r<:ar<:rra apacbIH)la epHeKIIIe 6epimeH. Te6eciH;le 

TOFhIC - Te11,e11ic - K,ocali - K,oc Mytti3-An-l\apHaHbIH 6eH:Heci. 

Cyperri ra)KaHhm T¥par<: )].err arny ce6e6iMi3 6apnbII\ ranaM.n;aFbI 

3arrap.n;bIH, OpHanacy - T¥PaK:TaY 6eH:HeciHiH, 6ipa3bIH OCbl,Il<lH 

TyciHyrc 6ona)J.bI. K,al\ITaHbIH, TepT 6¥pbIWhIHLl,a 2 )KdHe 6 caH;:ia

pbI ( onap.n;b111, apa6wa TaF-~6anaph1 K:acrnpbIH.Ua iillKCHe Ille11,6ep irn i, 

6ipiHe 6ipi aH:HanhII\ Ch111,ap opal\ -K,apHaMLIH). Onap.um-1: )Klfbr

HhI oprn.n;a 2+6=8, apa6Illa rn11,6acb1 aillaMaH:. «Ceri1 aHI\». 0HbIK 

iilliH.n;e TeMip !\a3hII\ 6e1rrici (OpxaH rna6achrMeH). 0HhII{ aCThrn;:ia 

raHhlT caHhI 286. 0Hh!H con )KaFhIH.Ua KeK IIIOMirn- )l(eTi I\apar<:IIIhI. 

0HbIH, Ma11,.n;ai1Chl3hIFhIHhII{6ip 6acbTH.Ua AphICTaH 6arr - Aca.n, (65). 

On 5- MyIIIeJI ¥ny )KbIJihI, KyHHil{ yi1i - Ky1-1 TepTimni xaT, OHhII{ 

cypeci 91- An-lllaMcH. Ky1-1Hia 011, )KaFhrn,n:a 54- An-K,aMap (Ai1). 

On 6ipiHIIIi xaT. 0HhIJ{ Myrueni - yih- opHbI 4-K,oHH, apa6IIIa An
CaparnH -lllaHH (351 ). EKi eMeH caHhI 6ona.n,h1: 

1+4=5, 1*4=4 

4+5=9, 5*4=20. 

CimaTTaMachr 6ona;:i,h1: 40: 540: 450: 90 

351+65=416=26*16=52*8. 
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0HaH IIIbIFaJJ:bI: 26-TeMip (xa;::i:ttn;), 16- Apa caHbI: OHaH Hw: 
162=256. 52- xaMIJ;bI caHhI ceri3 rreifiIIITe ( ceri3 am<,). ,[(eMeK 
«FaMbIT» caHbrnn;a 286 fopi )I(J1HaJIFaH. OH 6ip caHbI AM: caHhI A=l, 
M:= 10, 1+1O=11. On rac caHhI (15) eKeyi 6apnw<, «ArrxHMlUI» He
n31: 

{

26 
15±11 == 4 

OHbIH, e3i T¥paHHbIH, T0pT 6¥:PbIIIIhIHa Kene;::i:i. 
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CoHhIMeH ranaMHhIH, ap,ll,al\ThI cm-1h1 -FatthIT caHhI lllhIFa)J,hI: 
26*11=286. 

AH:ThrnraH AH- MeH Kyu MyllleJI,ll,epiHeH 6ac}\a yllliHllli Mylllen 
3-Eapc 6¥philllhI KepceTinreH. 0HhIH, apa6llla aThI }[{a;:o1 (Eri3) 
OHhIH, Keri 2-f¥Tapa,IJ, (AHl\hI3), bluphIC ~,lJ,hI3hI An-hapMic. O.r1 
T¥paH l\al\nachIHhIH, OH, 6ocarachI. On <l>apa6 neH caH.ri:ac (71 *4=-
284- f¥rnpa,l1, -<l>apa6). eypaH.ri:a 53-cype An-Hy)J()'M (~.IJ:hI3). 
Con 6oHhIHllla 12-Mylllen Ylll rnaplllhI MCH TonraH 4*3=12. E¥Jrnp 
2-Mylllen.ri:e KepceTinreH. 

eypaH.n;aFbI och1 ylll cype caHhIH l\OCaJihII\, 6ec ecenettMi3: 5(-
91 +54+53) =90*11=99*10. Tol\CaH TOPI\aJihI AH: caH. AH:.IJ:hIH, yii 

caHhI (A.i1-CaparnH caHhI (l\051H caHhI). }[{11h1pMa aJIThI TeMip -xa
.IJ:H.IJ: caH )J(HhIHhIHa TeH,. On aH.IJ.hIH, eKi aThIHa TeH, K,aMap=340, 
Aif-11, 

340+ 11 =351 = 26(1+ 26) 
2 

Oehl ceKin.n.i TeMip.n.itt. eKi aThI .n.a rnMarna caH: 640+26=666= 1-
11 *6=37*18. Oehl eKeyiH l\OCaMhI3: 

666+351=1017=113*9=678*3/2. 

678 A6aH- caHhI, 3/2- TeMip (ApaH:) HOTaCbI. (IlaifraM6ap xam1-
ciH ecKe anatthIJ\). 

An-CaparnH (:>KHhipMa aJIThi=20+6) caHhIMCH 6aH-naHbICThI 
caH.n.ap. 

190+161=351=13*27. 

{ 
366=61*6 

351±15 = 
336 = 48*7-An-KapMiC 

351*4=1404=54*26=108*13. 

0CbIFaH 6aH:naHhICTbI: 

OHaH ill!>Tfa)l,bJ: 

{
37 = 31+6 

26±11 = 
15=5*3 
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340+31=340+11+20=371=351+20 

EcTe 6oJIChIH 37* 12=444 hIFhicy rnxyn caHhI. 0HaH IIIhIFa,n;hI: 
666/444=3/2 »FHM: 

666+ 351=666/444*678=3/2*678=1017. 

Apa6IIIa eKi ce3.z:i;i l\OChm 6ip epHeK )Ka3aMhI3: 54+53=107-
l\hI3 (9j-)l{i6eK), 273=91 *3- Ap6aF (-IY.~ TepT). 

273+107=53+54+91*3=380=190*2=19*20 

Fai1hIT caHhIHa haH,n;ac (An-Hax:irn =Apa) caHbIH eKi eceJien 
}\OCaMbI3: 

{
524 

286± 119 *2 = 286± 238 = 48 . 

TaMaIIIa caH,n;ap: 524*3/2=786 (Eac 6aTa caHbI). 

84±48= . {
132=12 *11 

OHaH lllbIFa.n;hl: 36 = 62 - 26 ; 

{
220=110*2 

132±88 = 
44= 22*2 

62+26~88; 88+92=180. 

011 220 .n;oc caHbI. 

{
504 = 412+92 

284±220= 
64=8 

84+26=62+48=110=56+54- MarHHT Tac. An-1\aMap opHbI (Te
Mip CaJIMac IIIeKTepi). 

J\oc eMeH caHbIH TeMip }\a3bII\ caHbIHa l\OCaMbn: 

{
( 1264 = 79*16 

848±416 = 
432=108*4 = 54*8 

79-aJIThIH -KyH MeTaJihI, 432- JJ,gyip caHbI, An-}\aMap. Apa6-
IIIa eny a.11T11 caH11 = ....... ...:..i ..:...........J0 756+460=1216 (700+56=756). 
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(l\a3aI<;IUa - apa6IUa «OH» J0 ce3itte .u~n Kene.ui ). 0HaH UihIFaJ'.hl: 

{

70 
1216=19*64=38*32=38(17+15). 38±32= _ 

6 
rnMawa epHeK. 

)KoraphI;laFbl caHra I\OCaMbI'3: 

{
2480 = 620 * 4 = 62 * 4 

1264±1216 = 
48 

Heri3ri epHeKKe KeneMi3. On Mbrnay: c=2(6Ki+ 1 ). 
OcbI eptteKTi )l(acay,n:arbI 6i1,a.iti: I<;On)laHraH oi1napbIMbI3 ')K:-lHe 

;;i.uicTepiMi3 MbIHay 6oJlJlbI. T;;iaipiMHiH )J{aparn:.aH raJKai:fhm rnnaM bl H 

TyciHy ymiH aJI)lblMCH l<.¥paH.ua KepceTirrreH 12 MymeJI MCH )l(CTi xaT 

KeKTi ()Kep;:ri) 1ep11en, coHbI TyciHe 6iny. OcbI peTneH I<:apara1ua 

4- cypeTTe KepceTinreH 6ei-lHe 6oi1bIHWa rn.naMHblH: Hcri1ri eprrcri 

opTa.ua 6ip oprn.nhII\ - epKew, OHbTH ai1Ha.11acbrn,n:a aJITbT ophrH, 

OHbJH: CbipTbIH.Ila OH eKi. CottbIMeH 6ona,ahr: 1+6+12= 19=7+ 12= 19. 

0HhlH; aCTbIHJW KepiH6ei1Tin )l(CTi 6ap. CoHbIMeH 6ona,UhI TeKu1e 

catthI 26=7+ 19. CoraH CdHKec 6i3 6+ l =7 )len 6ip UJlLJ.bTK. Comw 

Kei1iH OJI 6 ceri1 aHKKa .nei1ir-1 eceneHy KepeK ]lereH oii Ken.ni, 51r;rn 
I<;aihanattaThTH )l(CTi epKew neH ceri3, 5ffHH 6*8=48. 

I\fyrihI MhIHa Typ.n:e anaMbB: 6Ki, OHLJ.a «i» ceri3 opbIH 6011a.ui:.1: 

0, 1,2,3,4,5,6, 7. 
CottaH KdiiH )KaJmhI rn611rn )!(¥6attJlhIK 6ohrnma eKire ecc

neHy KepeK. CoHbIMCH ai1ThIJIFaH epHeK WbJKTbI. 01rnH a.llbIHr<'.H 

KCCTe: 

I\fyrl.ua aJI,21,blMCH eKi lllCTKi Cal-ILJ.ap eKi WCTKi HHCpT ra3 caHbJl-Ja 

JJ:;;in KeJieJ(i: 2-remr~L 86-pa.n:oH, m-1aH KcttiH yw opl>THlla 6acrnnKhJ 

6ec TCK CaHJJ:ap T¥p: I 4-oTieK, 26 /KeJI )K;;!He JKep TCKTepi, 62-cy 

IK:me IK¥Jlllbl3 TCKTepi. 74- caH,Il,bl aJICaK OJI EJTe 6epiK MeTaJJJl BOJlb

cppaM TeMip TeKKe )l<aKbIH. 74 cypeJJ:e I 9 caHbI aHTbLrrraH (30 a51 rl. 

On 01i KyMicTil{ CbIH:aphr: 
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EH: TaMama oiinaHaThIH Hgpce I\aJIFaH eKi caH 38,50. Onap,nhIH: 
)l(JfbIHhI ,z:i:gJI KeJie,n1: 

2+86=14+74=26+62=38+50=88. 

l\¥paH,na 38. . . . . . caT=i...!-"' =90 cypeci, 
50. . . . . K:acp=J = 1000 cypeci. 

EKeyiHiH: )l(HhIHhI 6ona,nhr: 8+90+88=216=54*4=108*2 
50+100+45=195=13*15 
88+ 190+ 133=411 =137*3. 

fie 
0¥JI Ta6HFH epHeK: ----:;-- = 137 . 0HaH llihIFaD.hI'. 411 *3/2=548-

e~ 

An-»KYT 90+ 100= 190- FanaMH caH,n:hI J, I...!-"' gpirrTepiMeH 6epreH. 
Onap,nhI 6i3 9-cypeTTe KenTip.niK: 50+50= 100; l 9*2=38 aiiThIJID.hI, 
50=25*2=(32+42+52) = bl,nphIC yuIKiJii. 50- I\aJiaHhI -aJIThIHlllhI 
acrraH MeTaJihI. CoHhIMeH K:aTap on Map)l(aH, 511\YT achm TacTap 
caHhI. AnThIHlllhI acrraH MynITapH, OHhIH. ophIHhI 9-MepreH-I\ayhtc, 
12-X¥T (IianhII\). b¥Jlap T¥paH K:aK:rra Maa,n:aiimachr. 

Tf!PmtHblff K,aK,nacb111a K,auma oparuJblK,. 

XaoUCblll nauzaM6apOblf( auma oparzOblK,. 

aJZ-ct>apa6u -A6aiioa11 ca6al) cmbzn 

«MaK,aMbli-1» cezi3 Qfll) map.ma opl1JlOblK,. 

(8n-Mawami:). 

«AuacK:aHHhll{ aiioI6bI )1(01\, l(aHTbIIl opHhIH TaIII\aH COH.» ,ne
reH MgTen 6ap. T¥paH eni ana ayhI3)lhII\TaH Ken 3aMaH,nap rnaThIC
ThI. CoHaH KeiiiH, HHllla Annah, I\ac11eTTi op,nacoma K:aiha opan,nhI. 
NfyHaH 6omaii xal\ )l(OJihIHaH maTacnaH:, rypa 6apcaK:, AJZJZah 

p;a!iaca, MoljZiJZiK 6aK,blm :JICORbllla myce.Mi1. 

«)::(yHHe- naHH, al(HpeT -6aJ<H» ;.i:ereHD,e, COJI 6aK:HJihII\ 6aK:hTT 
6onca, naHHJJ:hIH: ici con 6onMaK. 

EacJ<arna ai:fTK,aH,ua 6¥JI eMipneri anaMHhIH: Heri3ri MaK:caThI xaK 
)l(OJihIH,Ua HHeT ery, eH;6eK eTy. EH: ¥JihI Hgpce <<.4K,upem K,attblpltbl 

Oa m.ypal).mbl» (87-cype, 17 a51T). 
Con 6aJ<hITTa 6ip Ke3,IJ.e AnaM am )Iq'6attbIMeH 6oJillbI roii. 

illaH:TaHHhll{ a3FhIPYbIHaH OHaH aH:nrpbVlFaH a,naM 6anachT )l(ep.ui 
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MeKeHJJ,e;n. )J{anFbB eMec, JJ.¥IIITiaHhIMeH 1<,oca. CoHaH cal\ fiony 

KepeK. 8Mip )KOnbI «COKThTI\fiaJlhI». Ke3iH:e 6aK:rracar-~ K:aTepi Ken. 

«Eererrcpi» Ken. Con TypanhT 7-cype an-AFpacp. 0H)J,a rnK:yanhIK 

KHiM aHTbIJIFaH. 

)f(eTimni cype -AJT-AFpacp 6ereTTep arnnrnH. EdnKH on )KeTi 

1<,aihanayIIIhl Fanarvr, eMip )KOJlhI MaFhrnachrn11,a 60Jrnp. I~ .c. )w ... 
U...u--= ... 'I' o '\ -V 

7 + 
31

+
352 

+ ~-1 +!30 +206 = 757 ; 19 a51rra 6wrnii JJ,ereH: 
383 161 

«Bil Aoa;w ! CeH :Jtc<me :Jte¥6aztbll-f :JtcaHanu<ta opHaJ1ac. EKerit-f 

KraJ1aea11dapbt1-f Wa .7/Ce11aep. A,wzlda oc1->1 asautT<ta :J1co.w-Ha1foap 
011da 3a,1b1.itoapdau 60J7aCbZl-fOap». 

Q,riap maihaHHbll-{ a3FhipyhIMeH arnmTaH TaTKaH Ke3)1C ¥9.TTbl 
. . 

)Kepnep1 alllbIJJhm KeTTt. 

)J{aHaTTaH KCTY ce6e6i COJI 6onJJ,bl. 

Onaprn +~TTbJ )KepnepiH '/Ka6y ymiH KHiM )f(dHe c;;iHLJ:iK yrniH 

6¥HbIM TycipJJ.iK ('/KapaTihIK,). Heri1itt.ue Tal\)'<UihIK. KHiM )KaKCbl. 

Conap AmrnhHhIH: 6enrinepi.Illai1TaH a,LiaM 6anacbrn )KaHaTra11 

IllhIFapTK,aHbI CH5!K,Tbl MaCK:apanbIK,Ka a3Fbipa.D,bI... )J,ereH. 

0CbIH)la aH:TblJlf'aH arnmThTH:, I<HiMHiH:, 6¥ttbIMHhll-{ Typnepi 

)KeHitt.ri:e J\¥patt;ra 6acKa JJ,a Marn¥MaT 6ap ceKiJlJ:i:i. Conap;:i:ar1 6i
pep MbICan KCJ1Tlpm K:apanbIK,. 

AJJ,aM 6anacbIHbIH 6acK,a )KattyapJ1ap.uaH 6ip aH:b1pMacb1 ¥5JTblll 

caK:Tarr KttiM KHJO. On a)laMHhIH: apbIH caK:Tayb1. Con ce6crrTi 011 

Annahhrnhm aJJ,aMJJ,aFbI pyxam1 6enrici. Tepi KHiM epTe)leH MaF:Jy.\1 

6011y KepeK, ettTKeHi on aH:WhIJJhTl\ K;:'lci6iHeH Ta6hIJiallbI. An TOI\LIMa 

KHiM )Kacay ynKeH FbJJ1bIM.UhI, eHepJ~i Tanarr eTCJii. TOI\hIMa KHi\t1i 

yttpeTKeH hl.upb:c nai1TaM6ap eKeHi aHTbIJlllhI. On KiciHi11 T01 m.TcH 

aH,bI3 aTbI )J(i6eK arnlllhI ToT-T¥T .:i __,W=806 JiereH c836eH 6aihiaH bil'

ThI 6onap JJ,ercH oi1 ;:i:a ai1ThlJl)lhI. CoraH I\OChIMwa on KiciHiH ~ii(1 

HhICIThI aTbI Maca.riac ywKin = ! 07= . .-o'.iJ,.':.J AJI-)Ki6eK ncrcH ce:._:_Lill 

~j= I 07). )J,eMeK OH ece. EKiHwi jJ{aFbrnaH 6¥JI catt )J(ayhap catthIHa 

ecenec (~__,,ii _)=214 ). 

307 



I 070 = 214 = I 07 * 2 . 
5 

An )l{ayhap KyH TaChI (8-cypeT). bl,nphICThIIl acnaH,n:hII\ opHhI 
4-AcnaH-*KYH. OchIJrnp.n:hIJi fopi 6ipiHe 6ipi cgi-fKec -caHJJ,ac 
I\a6hrnJJ,aHa.n:w. 

EH.rd TblKblM CaJihIHFaH arnrn neH KHiM C03,LlepiHitt: caH,LlhII<; 
MgHiH :r<;apaHbII\: 534=~_.)0 94 = .l,iL...l 

94=oJiap.aaH: 
r 628=314*2 

534±94 = ~ 
L 440 = (62 + 26)5 

EeJiriJii qµi.n:ap: 26, 62; 4 7*2=94. K,yaT-314 ... i.l;.J 

Eip TaMama caH OChI arnrn caHhIH 6ac 6aTa caHhrna I\OCI\aHJJ,a 
llibIFa.[l.hI: 

786±534= . {
1320=12 *10 

252=36*7 ' 

)l{eTi-ca611:F.... ""'":1~=132 

)l{ypeK-I<a.rra6 .... .il'-:-J= 132 .n:ereH ce3.n:ep.n:itt: caHJJ,bIK, MgHi 6ip
.n:eif. OJI MYI.I.R.m .caHbI AH: caHbrna eceJieHreH. 

Fa.rraMH ThIHbIC-I<;03FaJihIC-)l{ypeK. . . oJI e3i TaFh1 rnea6epJiiK 
)l{eTi (36*7=252). OifJian Kapa!ihI3? 0HaH IllhIFa)J,hI JJ,OCTbIK. caH: 

252*2=504=284+220=412+92. 

K,bI3bIJI I\aH TYHipmiK e3eriHJJ,e rnpT TeMip aTOM apa.rrapbIHhIH: 
T¥PaK,ThI caHJJ,apbI: 

360+252+252=360+36*14=36(10+14)=36*24 

OifJian K,apatt:hl3: 864=54* 16=108*8 lllh1rnThIH 6¥Phim: 

534 - . 4204-,1 ---Sm ~-
786 

(42°48 -25°48; =17°) 

Eip TaMarna Hgpce ThIHhIM canrnH arnm neH T¥T (ToT) arnmhrn 
6aifJiaHhICTbipy: 
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Amill -534 ~.Jo=AJ1-llla:arnp 
2046=1LlllFAn-MttCal\ 
682*3=2046. 
EKeyitteH Kenirr Ylll ece an-M11cal\ caHbI IllbIFa.IJ:bI. M¥HhI }\aJiatt 

TyciHyre 6011a,n:h1? 
OH:nacaTbrn M;;icene. .5¥JI apa,n:a a,n:aM 6anacbIHbIH. TOrrb1pa1uaH 

JICGPaJlYbl, OFaH 6apyb1, OHaH 1<,aH:Ta mipiflyi ttMaHHblH, rnapTbl 
6011rnH,n:a, con A11-M11caK.Thitt: yw ececi Typiu,n:e ttwapaT eTinreH 
6e .a:en oH:11aH.cb1H,. Pacbrn A1111ah 6i11e,n:i. 

OrnH 6ip )l,:rnen con 7-cypeHiH. e3iH,n:e arnhII\ ai1thIJIFaH: «Cm 
ya~btmma Pa66ww aoa,..,1 6aJZ.aRapbl!ibllj 6e.noepiHeH HacifloepiH 

arzdbt oa e3oepiH Kyo emin: «MeH ceHoepoilj Pa66bwapbllj eMecniH 

6e? - .n:e.n:i. Onap: «dpuue, KyaMi3» oezeH . .E(uR.Mem ~fHi: «E¥OOH 

xa6apblMbl3 ;JK;O~» ,n:eMeH)l.ep ( 172 aSIT) (6¥JI an~MHCal\ y~.ueci, 
)KaHHaH (pyxTaCbI) aJiblHFaH). 

)l{i6eK K.-Y.PTThIH, )l(i6eKTiH, TOJihII\ aTbI 6011a,n:bl: ,n:y.lla A11-I\b13 
xapttp ..l_J..lO lli j.:.. .J:U. 0HbIH: CaH)l,bll\ M;;JHi 6ona,n:bI: 

14+ 3
l+l0

7 
+418=570=19*30=38*15 

138 

HeMece OH TOJibII\ caH. 
0CbIHbl J\OCaMbI3 /KOFapbI)laFbl caHrn: 

{.

2616 = 218 * 12 
2046±570 = 

1476=41*36 

TaMarna epHeKTi caH,n:ap: 

218=180 +71*2=180 +142. 

142- cyH6irre (~) EnKern ( I\hI3) caHbI. 
71 *4= 284 - f¥TapaT caHbI. 41 *36= 246*6; 246- )l{e6paiin 

caHbI. 
f¥Tapa.n: bI,n:pbIC (AJI-hapMic) 1K¥JI.Ub13bl- OHhIMeH cpapa6 

~.llbI3,n:ac- caH,n:ac. 
E¥JI caH)],bI ToT caHbIHa l\OCaMhl3, 6011a,n:b1: 

(I 090 = 21 8 * 5 
806±284=~ . l 522 = 29 * 18 ' 
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0HaH llihIFa,lJ.bI: 

706+534+570=218*7+284= 1426+284= 1710 

K)rnc caHbI TOJlhII( Typ.n:e, FaJiaMtt caH: 19*90= 190*9. 
ToT caHbIMeH 6aH:naHhICThI 6ipep MhICa.JIJJ:hI ecKe anatthII(. 

806+5/3*618= 806+1030= 1836 

M¥HJJ:a 5/3 anThIHlllhI xaT M¥mrnp11 - lll011,an tIOTaChI, 6/8-
aJI- pax1vraH an- paxHM, 1836- npoTOH caHbI. OM:nan l(apaca~hI3 3op 

MaFbrna )J{aTl(aHbI Keprnm T¥P· 

TOT canhrna hl;:i:pbIC rrai1rnM6ap.nbn1, 6eT TaChI 3YMYPYJJ: (Y.Jj) 
caHhrn l\OCaMbI3. Eo.11a,llbI TCH Tepr 6ac nepilIITe caHbIHa .sirm1: 
806+251 = 1057= 246, 111,318+ 382 

()Ke6pai1n, M11xam1, fa3pmrn, I1cpaqnrn). 

hl.n:pbIC nai1FaM6ap,n:bIH .uocrnpb1 ochrnap. On )J{ep MeH KeKTi 

)J{aJJrncTbipap. Tor arnlllhI An-paxMaH, An-paxttM Pa66bIMHhI~ 

KepceTKeH HlllapaTbi OCblHJJ:ai1. 

Ocbr Marhrna.ua TaFhI 6ip Mbrcan ToT caHhrna l\OCaMbI3 hlJJ:pbIC 

naiirnM6ap,nhrn 6ip eciMiH : An-hapMbICThI (336 14YIY'): 

806+336= 1142= 701+441 

.6¥J1 eKi caH epeKwe M:m,n:i: 70 l-6ipre (.fol) caHbI, 441 AxMati; 

l1accaytt TaCbI (T¥PaI-IHblH TaChI) - 5IllJMa- Cdyne me - aKTHHam:IT. 

EKiHllli )KanrnaH, oi1nan l\apacaf-l,hI3 .. 70 l-3yn, 441- A.JI --K,apnalllhIH, 

.sIFHH 3yaJI I\apHaiibIH aTbIHbll-l, caH,Ll,blK M:mi . 

.6¥-rr M;:JCCJieniu ap :l!WFhIH.Ua, AphICTaH6anI<:a, T¥pan I\al(nachrna 

)J{aJlracaTbur :tKattbI 6ap. 

FaJiaMHh!H Fa)Katthm K¥-PbI11bIChI -:>K¥JlJJ:hI3)J,ap opHbI )J{eHin.n:eri 

tter13re cora.nh1. 

M¥HJia eCTe 6orranrn 6ip HJpce 6i3.niH hLUpbIC )1{8Hin.neri, 

3yan Kap1rni1:brn /KeHiH.neri ai1TKaH;LapwvibI36CH epre.ueri rpeK

rep.uiH AneKcaHnp MaKCLlOHCKHH aH.bI3Jlapb1 Gip eMec. l1c

naM fbLflbii1!hJHJlarb1 WbIHf\blI<: 60.Kbrnrna J\¥patt.uarhI bl;_i:pbIC rreH 

Fa6.n:omra 3yan l\apHai-lbIH. rpe1oep.o:iKi EcKeH.u:ip 3-¥J!KapHattbIH 

nm wa. 0HbIH. Teri onap.nL1H Om1Mn .aini aTThI )KaJIFaH af-l,bI3Fa He

rT3ll.CJffCH. 
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Eip Q.JWMi epHeKTi I\aparr KepeJIIK: 

806= 4/3*534+47*2= 712+94 

ToT aralllbI TeH, )£{a1-11-1aT aFalllbIHa ecene1-1re1-1 Ky1-1 HOTaCbIHa 
(4/3), )KQHe I\OCI\aH KyMic (AH:) +3aM3aM caHbIH. 

Ep epHeKTitt: .n;e ai1:TbIJIFaH I\arn.n;anapra )KaJIFacaTbIHbI Kepittin 

T¥P· 
Eac 6aTa caHbIMeH aHTbIJIFaH aralll caHhIH I\OCI\aH,n:a ;J1CypeK 

catthl, ;J1CeminiK caHbI, TbIHbIC caHhI, eMip caHbI lllhIFa,n:hI .n;ere1-1.ne 
KepceTKeH6i3. 5Irm1: 

786±534 = . {
1320=12*110=120*11 

252 = 36*7 ' 

0HaH .D:OCTap caHbl IlibIFa,n:bI. 

{
504 = 284+ 220 = 412+92 

252±132 = 
120=60*2 

120= 60*2, lllett:6ep caHbI, HeMece apa6rna .n:1tt:reK (.c..., J.:i) 

MafbIHaCbIH,n:a OHaH lllhIFa,n:bI: 

{
252=36*7 

132±120= 
12 = ;.,1yU1en 

<<lia.Ma3 - oiT-rHil-J Oi1-J2e2i» ,ll,ereH xa.n;ttc 6ap. OH:narr {\apacal{bl:3 
con I\aFtt.n;a OChI epHeKTeH Ty3iJie,IJ,i. HaMa3,IJ,hI 6apJibII\ )Kyperitt:i36eH 
I\a6brn eTirr aTK,apcal{hI3 eMip lllhIH,IJ,bIFhIHa )KeTecitt: ,IJ,ereH ttlllapaT 

T¥P. 
AH:ThIJIFaH aralll rreH 6ac 6arn apacbIHhIH: 6¥pbIIlihI 6ona,IJ,bl. 

534 = cos47°131 
• 

786 ' 

0HaH Ilihlfa,llbI: 

47° 131 -*2-63° 261 =31° 

)KanracbI Fa)l(atthm oTTa. 
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F AJKAHhIIl OT 

f a){{ailhm OT TaK,hipb16h1 aJI,L.(hIMeH M¥:ca MeH orraH T)'L(hI. On 
){{0HiHne 20- cypene aH:ThIJIFaH. Cype aThr Taha. " 0 ..... _,_Jo .1..1. •.. [' i 6] 

20+ 14+ 135= 169 

0HhI MLIHa Typne ){{a33MhI3: 

20+14+15*9= 34+15*9= 169 

J b ....._.. 
"' . . 

' ' 

& ill _y 
- -

' 

e I 3 i 
_.l .. 

I I "' I . , 
' 

. 

10-cypeT. 
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Oebrn;:i:arhI eaH,nap Fa)Kattbm wapIIIbIJiapMeH 6aH:naHbICTbI. 
5Irm:1 9 ¥51JihI rnapIIIbIHhIIfT¥PaI\Thl eaHhI 15: 16 ¥51JihIHhIKi =34; 25 
¥51JlhIHiKi =65 

)l{11bIHhI 6onaJJ,bI 15+34+65= 114= 19*6= 38*3 (4-eypeT) 
EKittrni ){(aFbIHaH Taha==.bo..= 14 ,nereH rra1iraM6apblMhI3,UhIH, 6ip 

HhICilhI aT01 6onea KepcK. Oehl 14 caH ranaMhI Ken ;KaK,ThI TeKTep.rriH: 
I<:aTaphrn,na OT TeKTi 3arrap eaHbI ( 3- eyp~T). E¥JI ee3,neri eKi ;1pin 
Fa)Kattbm mapmh1,z:i;a opTaJihII\ ( JKypeK) rreH MaH,,z:i;aH: (MH) opHblH 
ana;::i;bI. Onap;J,aH IllbIFaD,hI: 

OHaH 

{
14 

9±5= 4 
' 5*9=45, 

1: :1 = 25 -16 = 9 

( 10-lllbI eyperri K,apaHhI3). 
,Z1;eMeK hI;::i;pbie ymKiJii lllhlfa,Ubl. 32+42 +52= 50 
0HhIH: 6¥pbIIIITapbI: 

36° 521 +53°8/ +90°= 180° 

10-IIIhI eyperre aJID,hIMeH e)KeJiri Raetterri 6ae IIIaplllbIHh!H: 
~pirrTiK TypiH KeJITipeniK. 0HhIH, aeThrna onapD,bll-{ eaHD,hIK, TypiH 
6ep,niK. M¥tt;::i;a catt,nap,nb11-1, opmurncy rnpTi6i, peTi KepceTinreH : 
ce3 6acrnph1 KillIKeHe IIIe1~6eplllenep irnitt;::i;e 1,5,8 (a6)Ka3, hayap. 
Xyn1). Oehr ehI3bII\Tap;'.l,aH rraii.ua 6onrnH 6¥ph1rnrnp: A.6)1{=123= 
=36° 521 (bJD,phIC 6¥pbllllhl; 3/4= tg360° 521

) 

ATX= 198= 26°341 (Hµ 6¥phIUlhI, 51FHI1 1/2= tg26°341). 

Cypenii-~ OH, )Kafbrn,na OTTeK: rnpT YllIKiJI )KaJ.<: (TeTp3,np) . OH1>1 
)KafhI ()l{ = 4 ), rn6eci (T= 4 ), K,orp111<:= 6 KepeeTinreH JKHhIHhI 14= 
=4+4+6 = 9+5 

UJaplllhIHbIH, 6¥PhilllTap1rn;::i;a JK.¥-II eaH,nap: 

2+4+6+8= 2 (1+2+3+4) = 20; 

ApanhII\ n:aK,rnp: 1+3+7= 11. CoHhIMCH 14+20+11= 45 = 15*3 
(yw me)- (6ip 6ac) . OraH cype caHhIH l(ocaMLI3 6ona.uh1 45+20 = 
65- Aca.D, caHLI, 25 ¥51JILI T¥PaKThICbI. 

313 



IIaH:raM6aphIMhI3)lhIH. eKi catthI 6on)lhI: 47+20= 67. 

Ochr caH)lhI K:OCaMhl3 )J{HhipMa aJITbI caHHbIH. )J{HhIHbma. On 
)l(HbIH)lhI 3- cyperre Kep)liK: 

26(1 + 26) = 351 = 13 * 27 . 
2 

On e3i Att)lbIH; opHbI An-CaparnH caHhI eKeHi ai1ThlJ1)lhI (3,9 

--cyperrep ). Coratt I\OCbIMllla 6¥JI apa)la TaFhI 6ip Ta!l.mllla caH 

IllbIFa)lhI: 

351+67=418=19*22=38*11. 

)l{HblpMa aJIThI )l(lfHaK: caHhIHbIH. TeKille 6eTiHeH KepiHeTiH :>K~me 

Kepin6enTiH 6enllieKTepi 6enrini: 

0HaH IllhIFa)lhI: 

{

351 
190±161 = 

29 

{
l 90=19*10 

161± 29 = 
132=12*11 

Oehl caH)lap)lbI oifnarr K:apa.i-rhII\. 161- M¥ca rraH:raM6ap)lhIH. 

acarn.HK: (.s:.......::al=' i ') caHhI. EKiHilli )KaFhIHaH on 7-cypeHiH. 

MyI<arraraT caHhr: An-Mac U....~ [A+JI+M] +C=71+90=161; 71-

epKellI MyI<arraraT caHbI. 90- (.)-<>, 38-cype dpni. 0HhJ 9-cyperre 

Kep,n:iK. 50-cypeci K. (j=IQO), OJ1 ,n:a COFaH 6ai1naHhICTbl. 

J88 = 62+ 26 
50±38= l 12 ; 90+100=190. 

,n:eMCK COJ1ap)lbII1: fopi KCJJin )J{HblpMa aJITbl )l(HblHbIHa 

TOI\TanaJJ.hI. 

)l{11hlpMa fu!Tbl ,n:ereH C63)liH CaH)lbII\ M;}Hi 6oJJa)J.bI: 

CaT ===.....uW460 

f arnpyH = =...:;, J..i0626 

(26] )J{HhlHbI- ] 086 

cyperriH. con )!(al\ llleKeciHe ocbr )J{HhipMa caHbIHbIH. apa6llla 

TaH;6aCbIH CaJiblII COFaH TeMip)liH, aifHaJibll\ eKi 6eif HeciH I\OM)J,bll\ 

(50+38=62+26). Ochr cattra 9-cyperreri opTaJibIK epKew mn ca

HblH I\OCaMhI3: 

314 



{
88 = 62+26 

50±38 = 
12 

f anaMH I\aihanaMa caH,n:ap. 
EH. TaMamacbI JKHbipMa aTIThI )IUfbIH catthrna 6ac 6aTa caHhIH 

K;OCK;aH,n:a IllbIFaJlhI: 

1086+786 =1872 =52*36. 

f anaMH xaM,n:1>1 caHhI WbIFaJlbI. 10-cyperria 6achrna I\OHJlhIK. 
0HaH IllbIFa).:(bl: 

0HaH IllbIFa)lhI: 

{
88 = 62+26 

52±36= 
16 

{
114 = 19 * 6 = 3 8 * 3 

62±52 = 88±26 = 
10 

16-cype, Apa, An-Haxn =31 +88 =119. haH,ri:ac, enIIIeyim. OttaH 
IIIbIFaJlbI: 162 =256- H¥P. TaFbI 6ip rnMaIIIa caH apa6IIIa JKII1>1p
Ma caHbIHa aHTbIJIFaH OT (rnha) caHbIH I\OCCa K;33ai<IIIa TeMip caHbl 
Illbif'a)lbI: 626+ 14 =640 

An-Hap l1ly=282- OT caH1>1 aJIThIH -KyMic (AnThI AH:) caHhIHa 
TeH,: 282 =47*6 =94*3. 

I\opbIThIHJlbIJla: (169+282+ 161 )3 =612*3 = 1836 HeMece ym 
)l(JI1>1p, YIII OTbI3 Typ1tt.ue: 

626*3 =1878=1836+14*3 =1836+42 

{

42 
26±16 = 

10 

AnThI 6onaJJ.bI ( caT-rnc) =460 =92 * 5. 
I\ar6a caHbI -nai1raM6ap caHhI, 6ec napb13. 
Eip TaMaIIIa caH ai1:TbIJ1FaH rnnal\m caHaH lllblfaJlbl. On Mbrnay: 

52*36 =I 086+ 786= 1872. 

Oehl canra A6ai1 caHbJH l\OCaMhI3: 

1872+678=2550=17* 150=170* 15 =786+ 441*4=786+1764. 
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OttaH UihIFa.D;hI: 

{
32=8*4 

17±15 = 
2 

Eec HaMa.3: 17 rraphI3, 15 cyttttaT. HeMece 17-Arr-Acpa, 15-
Arr-Xtt.iKHp. 441- T¥PaH Tac1r, An-I<apttaiibIH me, iKett;ic T.acbI 
- rn.z:r;in.uiK iKeH;e.z:r;i. OtthI K,bICI\a ryp.z:r;e 6hmaii iKa3yFa 6ona.z:r;h1: 

626+460+678 =1764 =441 *4 
OHaH lllbIFa)],hI: 

{
5608 = 701 *8 

4304 ± ( 678 + 626) = 4304±1304 = 
3000 = 60* 50 

4304- xaJrncpanap caHbI, 701- paT'[\a- 3a~I= · 
' 

CoHbIMeH 3¥JII\apHaiibIH MafbIHachI IIIbIFa)J,bI. On Kenin T¥paH 
}\a-Krracbrna iKaJIFaca,n;bI. A.JvzaMa iuyxip! J1CJlaM8a TaJ-JipiJH lf)Jam 

6epciH. Ay'MUH! 
19/01-1995. 
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