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«FAJIAMH M0P» - FhlJlhlMH-MCJlAM HErI3)J,EPIHE 
KIPICnE 

(A.iU"1 coJ opubma) 

AJ<iKaH )i{ai\Ch16eK¥JlhI :lJl-MamaH11 FhinblMH 11c11aMH 
lllb1FapM8lllh!JlblfhlH.UaFL1 lllOl(l'blrbl 6HiK e1-1.6eirrepiHiH. caHaJJaTblH 
KiTanTbIH OCbJ «AJIFhl ce3i1rn ">KaJap,na - l\acnerri l\¥paHHblH epKew 
cypeci caHaJJaThlH 2-C11b1p (nm\ripa) cypeciHiT{ 29-34-a51rrriph1H.ua 
aHTbrnraH MbIHa ">K::>ttrrap oiira opana 6epe;_1,i. A.uaMf~hI (F.c.) TOnh1pal\
TaH )[(acan )!(RH 6epreH )l{apaTl\all 11eM neH.ueci ymiH )l(ep ">Ky'liH.ueri 
6apnhII\ H~pcenep,'li )l(apaThm, oraH 6ipTpac anap.ui,1 yiipeTe,ui ,ue, 
TeK J<aHa T:o'IH.ip.uiH. aiirK,aHbIH 6¥JDKh1rnaii oph1H,uai!Th111 nepiwTe11epiH 
Taf'3hIM eTKiJe.ui. Ceihin )l{aparymhl HeM Auar.nan:a catta 6epin, 
onapra e3i )l(aparJ<aH rnnaM11 J<¥nfl5111bl 6inyre. tme 6oiib1 i3,neHin, Cbl
pblH TaHhm, 11repre11 caiihlH AnnaHbIH. l\¥JlipeTiHe J\¥lllllblJlhII\ eTin, 
OHblH. al\ )l(OJlhIHaH a.nacnattThIH,UhffhIH H;:icin eTeJli. 

Oehl T¥PFbIJlaH J<apacTh1praH)l.a Ha3apnapb1H.hnra ¥Ch1Hb1Jlhm 
OTbiprnH «fa11aM11 Mep» arri,1 e1-1.6eK 6¥11 iKhlJI caiii,111 111h1Fhlfl )l(arn
ThlH Kirnnrnp,ub•H. 6ipi eMcc, mreme ,'WHiie. M¥H.Ua J<a3ipri 6apnhII\ 
Ta6IffaT FhlJlhlMhlHbll\ lllhlH.L\hll\ FhlJlhlMH ·3a1\.[\hlJlhll\TapblMCH, c.OJI 
Cb!pnap.Ubl illliHe CHFhl'3f'aH, HCJlaMHblH. 6ac Kirn6b1 l\¥Pa11Hbll{ 6a
CblH l\OCY M;:Jcencci l\OllblJlhin OThlp. 8p1me. 6¥J1 l\OHb!Jlbin OTblpFaH 
M:'lceneHi Uiewy )l\OJlhlH attbll(Tay a)laM 6anachlHhlH. Tyren.uew K.Onbrnan 
KeneTiH .uy1111e eMec. 011h1H TOJlhII( Cb!pb1 TeK Hel\I - T::>H.ipittiH. ratta 
K,¥3h1ph1HllaFh1 ic. 

Eipal\ a.uaM 6a11ach1Ha con T;)HipiH rnHyra x<eTepniK l(a6ineT, 
ceJiM, al\hlJJ-napacaT 6epinreu. eJ1UiiJ1ep iKi6cpim-eH, onapMeH 6ipre 
Kemeren M¥Ji.iKH'3aJ1ap )l(i6cpi11reH, Kirnmap Tycipi.nren. C'oJI iKo.nra 
TycKeH a)laMHhlH., co11 HeciHiH. M::iitriniK l\Y'3h1ph1Ha 6apMal\ J<¥pMeTi 
6ap. On )l(OJl.UaH rni"iraH,tJ.apra rnrafihtH,'lanraH iKa1ac1>1 na Gap. 

Ken MhlH,,D,araH )[(hIJl.1-\ap 601i1>1 oMip cypreH a}laM 6aJ1acE>1 6aci,1-

ua11 rn1mii .U:'lyipJli eTKi'J.ui. CoHhlH. fopiH.ue a.naM 6am1cbmb1H. .uaMy 
.u::>pe)l(eciHe C::>HKCC, COFaH naiihll(l'hl J.I.iHll 6aClllhIJJaP )l(i6cpinin OTblp

.L\hl. 
Ei1.ui1-1 HcnaM .uiuiH amtThTH 60.11caK, 6¥JT eH al\hrpri,1 aiH. AJ(aM 

6anaCblHhlH fblJJl>!Mll iKCTiJlfCll JpyipiHiH .uiHi. 8:iiHCH 6¥ph1Ht'bl 
.uiHJlep.uiH. e~l KepeKri lllh1H,'lhlKTaph1 K¥\JaHra Kipren. C'o11 ce6e1rre11 
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11cJiaM .uiHi )!(HHal(TaJifaH, l\Opb!TblH.Ubl 11iH 60Jlhlll ralihl.11:1)\hl. l\mi.1-· 
MeH l(aTap OJI fbJJiblMH ,1:pyipt1iH .uiHi, lksiaM t'bLllblMll liill - t'J.IJIJ.IMll 
HCJiaMH 'fYCIHlrI OCbl. 

OcbI 6afbITTa l\a'.Jal\ MHJiaTblHbIH Kipi1napJtbll\ nc11xo;10rm111<rn 
J\¥fhJJirnH aJIFallll\hI I<a.uaMhI peTiH.ue, ¥Jib! icKe Kipicy peTi11ne ;'.lJt-Ma
lllaHH el-\6eriH )!(a3bm, M¥pa eTirr KeTTi. 

AI<lKaH )lCal\ChI6eK¥J!bI an-Mawatttt )!{ap1H rncb1p 6oiii,1 McJ1aM
HhIH ipi F¥JlaMaCbI 86y Hacp ;:in-ct>apa6H xaKiMHiH MHpacraphlH ·3qn
Teii Kene, aJITbI KyH.ue )l(apbII\ .UYHHe.ueri a,1:1aM ymitt ltrnpm·1>1;1ra11 
FaJiaM,Ubll\.UYHHe J\¥11H5!Cb!H TOJ!bll\ 6inill LLibIFY MYMKiH 60JIMat'aHblMCll, 
OHbl l\a)l(eTiHe lllal\Tarr TaHyra yHeMi ¥MTblJly, HGHH,D,eri J\¥llbllHI l\apbl'3 
eTinreH rrapbI3bIH eTeyre .uereH HHeTiH ¥11b1 6a6acbIHhll( l\OJ1ra anFatt 
M¥PaCbIHaH ;:ip Ke3 ce3iHy.ue 6oJI)lhL M¥Hhl on ne1-1.ue11i1-1 )l{aparn:att 
HeHil-1 aTwHaH )l(al{bJJibm, lKOJihIHaH 6¥phIC KeTney al\hlJI ttecittil-1 6ac
TbI 6enrici eKeH.uiritte Ke3 )\{eTKi3e.ui. Al\al{HhIH l\aJiaMhIHaH ·1-yran 
«8n-ct>apa6u )l(aHe A6aii» ( 1994) aTThI el{6eri OChI 6aFblTTa )l(a3hIJlran 
aJIFaWl\bI 3epTTeyi e.ui. Con el{6eKTe ucnaMHhll-1 FhIJihlMI1 HerhaepiHeH 
6ipcbmb1pa coHhI Marn¥MaTTap 6epin;~i. Kirnn Ulhll\l\aI-IHaH Kci1ittri 2-
3 lKhIJI illliH.ue AI<aH con 11.ueHnaphIH lKat\rh1prn .uaMbITbm, Kel-\ettTin, 
)l(a1-1a.uaH KernereH TaMallla, Tepett Marn¥Marrap 6oiibrnwa el{6e1<Tep 
)l(a3FaH.UhI. OcbIHhIH fopiH 6ip 11,ne51 apl\ayhIH.Ua l\apacTb!pran.ua, 
.uiHTaHYilhIH aJIFaWl\hI caHaTTbII\ Ol\YJihII\ ,nel{reii.ue ¥Chrnyra 6onapJibIK 
ocb1 3epTTey1 TY.Uhl. 

.6¥JI ett6eKTiH 6ip e3rellleniri, M¥H.Ua rn611raT FhJJihIM.Uapb!HhIH 
HeriJ.uepi MeH I\¥paH aHTTapb1 - alllbIK Typ.ue, ecerr FhJJihIMbl (AE>)l{):l 
ece6i apKbIJihI) .u;:inen.uettin, KepHeKi cbn6a-cypeT Typitt.ue 6epine.ui. 

Ett6eKTiH eKimui epeKlI!eniri, Tymerr Kenrett.11.e OHbil-l K.¥H.UhlJlhIFhI, 
lffHI1 6acKa .uinrntty 3epTTeynep.11.e1-1 Ol\LLiaynattThIH .uapa rnrraTbI - con 
iniM.llep.ui XaJibll\TblH TapHXb!MeH 6attJiaHbICThlpbIJia l\apanybI .uep e.uiK. 
Cottbil{ illliH.11.e, ;:icipece aBTOp T¥paH xaJ11\hIHbil-l rnpHXhIH Tepel-\HeH 
l\03Fall, KemereH K.¥H.llhI .uepeKTep KeJITipe.lli. M¥HbIMeH J\OCa T¥paH 
eniHil-\ KeH l\a3y icTepi KepceTinreH . .6¥JI cana.ua T¥pan enittiH aJI.llhff\FhI 
l\aTap.llaH opbIH anaTbIH.UhIFhIH al{rapy KHhlH eMec. MbICaJihI, Tac-l(ona 
l\OJI.llaHraH 3aMatt.uap.ua T¥paH Ma.lleHHeTi .uytt11elKy3iniK .uape)!(ere 
KeTepinretti attl(hlH attFal(TapMeH attThIJia.UbI. CeiiTirr l(a3ipri rhIJihIM 
rnpHXhIH.Ua T¥PaH Ma.ueHHeTiHeH Ka11FaH M¥panap MOJI eKett.uiriHe Ke3 
lKeTKiJine.ui. ConhtMeH 6aiinaHhlCThl T¥paH Ti11iHiH tterhuepi 6apnbIK 
.uiH KiTanTapbrn.ua, coHbII{ iwin.ue J\¥paH K;:ipiMne ne Ke3.ueceTiH
.:i.iriH aBrnp 30p 3ep.ae11iKTe TaHTi ereriH attral\ .11.en 6i11eMi3. M¥Hb!H 
6api, :;ipirne, xaJil\bIMh13.Ubll{ c11ceciH KffreperiH lKal{aJlbll\Tap 6omrnl\. 
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Aihattbll\ T¥pa11 l\al\nacbJ, TeMip l\U3bII\ ceKiJIAi MaceJieJiep f¥1IaMaHbIH 
1KeKe KiTanTapi.m,ll,a 11<a3hIJia T¥pa, oci.1 IKOJihI aaTop OHbIHblH aH:HaChI 
pcTiIIAC onap,ll,hll\ arnyJlhll\ M:rni iWHHe/Ky3iJliK Tap11x11, fblJlbIMH, AiHH 
MHFJ1¥MUTiap KaTaphIHa KeTepiJireH. 

KintnThlll eH 6oiibIHJJa 6yriHri FhJJibIMAapAhIH KypAeJii 
MZICCJlCJICpiH MhtCaJJ eTe OTblphm aBTOp, OJiapra MT-XUAHC HerbiHAe 
1Kal{a TyciHi1nep GepeAi. CoJI apl\hJJibl FaJibIM FbIJibIMHhlH )!(UHa.naH 
tlClMYbl - HCJHlMH Aayipi KeJie IKaThlp AereH niKipl(i l\aJiblnTaCTbipap 
ilO~iet<Ti .UOJJenaepAi ipiKTeii 6iJireH . .[{eii T¥Pa Kirnma KepceTiJireH 
MOCCJ!e ra.naMH AyirneHiH a,ll,aMH iciH.neri 611iK M¥PaTh!HblH 6acrayhI 
T~ll-dpiH TaHYAhl HbICaHa eryi, Mocene ceH J\¥,naiiAhIH l\¥JlhI eKeHiHl(i 
¥Mh1Tna .ncreH 6ip ayhI3 ce3l(iH caHa,ll,a caHaTihII\ .napy rn611raThIHa 
apHanraH)J.hil\TaH «fanaMH Mep.ni~l» KeTepreH MaceJieci aweiiiHAe ,niHH 
HaHblMAhl fhlJ!bIMH Heri3,neri 6aJiaMaJihII\ ¥FblMAa ¥JIJJaTap )!(QJlhlH, eH.ni 
fblJiblMH JaHl(b!Jibll\TaPAhl AiH11 l\arn!la!laH - Xal\ThIH J<¥ilh!peTiHeH 
TyblH,llap KepiHic 6cpin, TaHblM,LlhlK ilCHfCH)leri 60JIMh!CTblH )!(aJIFaCbl 
eKeHiH Kepcery HaT11)!(eciH!le .naJieJI.nen,.LlOJIAiriH cattaMeH ratta ¥fb!Hap 
TaHhlMAbll\ 6epy - 01\Yillh!HhlH 30p bl/K,llUl\aTihIFh!MCH ca6al\TaCap 
,nallpJJblFhlH )la J\a)!(CT eTeTiHAeH 3H!ll1KJlOIIe,llHl!JlhIK 6iJiiMAap 6onyhIH 
TineiiTiH ilYHHe eKeH.niriH .ne aHrapTailhI. Ce3iMi3,nil{ .LlOJieJiiH aJI-Ma
rnaHH r¥JiaMaHhIH KiTanl\a rnFhrnap arnynap,nhII{ 6iptterne H¥CE<aChIH 
)!(aJraH 6erre ewipin, epiciH aHhil\TaII Marhrnachrn arnap 6ipHerne 
Tal\hiphIIITap,LlhI oii rnpa3hIChIHa canraH,llhlfhIH KyaJiaHl\hipap, I<apa c11-
l!MeH 6yriHl\e rneTi IKhlphIMAaJihm T03a 6acrnraH caprhIUI I(aFaJ 6eTiH
,lleri 6eJJiHeH 6ip-6ip rnpTb!JlblII Tyh!Hl(aii 83 MOHiH TaYhIII IKaTaTblH Ki
Tall neH rnpay arraph1 )la KYO 6ona,llhl. CeliTin i3,nettic aiiTblnap OHl\hI 
aHKbIHJ(aHTh!H OpTa.K Mb!HUHl(aH Ma3M¥Ji.IJ.hll\ rnpay TaKblpbmTapb!H 
aHhIKTaTI<:aH: 1. «Kipicy», 2. fhJJibIM MeH !liH; 3. AttHaJIMaJihI acrraH, 
)!(aphIKThI 1Kep; 4. TopI<aJihI TOrhn; 5. Kou :lKhIJihI 6ac TOFhIC; 6 . .[{aHa
nap.IJ.aH TaFJJbIM; 7. Tac M¥Hapa; 8. fbJJihIM 6acb1; 9. TeMipKaJhIK; 10. 
y ill apblc, 11. fhIJih!MHhlH H¥P lllb!parhI. 

0CbIH)laH Ma3M¥HAhll\ TaKhlpbmTap,Tla 6ipiKTipep Kiran aThIH 
A1<1KaH ara: «fhIJihJMH 11cJiaM11 tterbiHe Kipicne)) 11en aTan, eKi 1Kep
ae M¥ffhIH; aCThIHfhI 1KarhrnaH 1Kal(Uia irniHe 6ip)le «lliHrnHy K¥PaJihl», 
6ip11e «)J,iHTaHY OJ\Yllblfb])) ACil )KaJblnTbl. KiTaIIThll{ CIDICbI KennereH 
.KOJI/KaJ6acbIH O.Kbln Whlfyra MaraH 6epin )!(aTbln Ta COCbIH, niKipJiecy 
6apbIChIHAa Aa ayhneKi M¥ffbl «)J,iHTaHyra Kipicne» .uen Te, <<)J.iH >KaHe 
Fh!JihIM» ,llen Te aTaraH em. 

83 6acbIM KettiH, OHhI 6acnara ,!lal!pnay 6apbIChIHAa OJllleHewe peT 
3ep,lleneii Ol\hm Whiryra M01K6yp 60Jll.lbIM. 0I<hIFaH caiihrn F¥JlaMaHhltt: 
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Ke3.uereH-KeKcereH Hh1ca11acb1 aiil\blH.Uana TycTi, 6¥pb1H ai{rapMaran 
)({;}ttTTapAblll CblpbIHa j\aHbln l\blpb!H llHbll(rarattna l\tapl\UttraH Ke3-
L1epiM lK1tine.ni. ColiTin cottblll HaTnlKeciH;W. KiTanThll-\ MaF"blHUChIHa 
Tepe!{ 6oiinan Gapy ymiH, H.neHChtH 11repy ywiu M¥HhI Ol\YlllblHhII-\ 
3cpAeneil, 3eprreii OThlphm 1<aiiTanan napal(TaJiaTbIH KiTa6hIHhIH 6ipi 
6onaTbIHJlhtrhma KyMaH ,ua KCJITipMe.ni. Co11l\aF"hl awl(aH )l{Ul{aJihlF"hIM 
- 6¥J1 el{6eKTifl ,:ip6ip 01\)'lllblF"a, CH UJll\bIMCH 03 xaJil\blHbH{ ¥Jlbl 
6Ul\hlTblH MJHriniK arnyblH Ul-\Fapy "lKOJiblH, OF"aH a,uan mieTneH lllblH.!J.bll( 
i3.zi.e11iciH MeJreiiTiH f\¥JIU1b1Hh!C 6epeTi11.niri nep e.niM. Con.Ubil\TaH 
.na 6¥J1 KiTarITbl l(OJIF"a aJIF"aHl\:.l Ta3a, i:Jri HHCITe 6onybl wapT, COHl\a 
rnHa F"¥JiaMaHblll HblCaHa eTKCH lllh!Haiihl WbIHJlbll\Tbll-\ WhlMblJIJlb!FblH 
Typin, aCbl.11 l(a3h!Ha KeHiWiHe KC3irepiMi3 T3JiaCCbl3. 

Oehl perrc KiTama «e3iM 6ineTiH WblllJlhll(raH acap ue 6ap .nettcil-\>> 
.neri3eTiH TaKannapJibll\, OH.Uatt MeHMCH.UiKneH «araiibIHJlUC» (Kirni
ripiM KeMrniniK KOpe cana) aiiTblC - rnpTblC TYhIH.UaTap TOFhlUiapJib!I( 
nHF"bIJI.!l.bl napacaTibll(l(a JKel{Jlipe anMay .ua asTOpL\hll-\ i:Jri HHeTiH 
Tyciuyre 3HllH THri3CTiuniriH apHaiibl aliTKhlMbl3 6ap. KiTanThl KCM
winiKCi3 .uey l\HhlH. )lfatta.uaH )KOJI awy, Thll{ Macenenepre 6apy apttHe 
ayb1p .ua. acynht canapMeH 6ip.neii. 011.naii KeMrniniKKe nocThll\ Haerre 
)l(GH ciJITey, Ty3eTin KetteiiTe .naMbITY oprnl\ pyxaHH»Tibll\ napb13b1Mbl3 
6onMal\. 

Keneci Ke:Jef\"Te ecKepTcp M:icene. Kirnnrn MT-xam1cTepne11 
y3iHL1inep KeJrripinyi, J\¥paH K::ipi~miH - I\¥Jlaii ce:JiHil-\ aTayb1 yHer.ti 
)f(al\b!IUla T¥PYhI - 1dnrnT1>1 allK acTht eTnctt TaJa ¥CTan l(a.nipnen 
Kyry.ni ,1te ecTe ¥CrnHap ecKeprne .uep cniK. Oehl perre Ol\Ylllhtra aJJ

LlhlH ana aiha KeTeTiH )l(:Jih, Kirama l\ypau cypenepi arrapbrna )!(;me 
6ac1<a .na KenTereH .uiHH 1<arnna-arnyJJapn1>n\ Ma3M¥Hbrna Tan.uay )({aca
nhm, onap.Ubll{ caH.Uhll\ Mam Mell caHarr1>11< ~t<lFb1HaCblH au1yra I<a.naM 
lKUCaJJFaH LIU 6¥JJap,'lbll{ Typa 60J!MhlCThll\ Tafo!FaT 3aJ{JlblJlhll(l'apb1Hbll{ 
.niHH Heri3i TOJibll\ alllbIJIMUrITbl J(Cn Tamm l\OIO)lbll( .na apTbll\Tay 60-
JIUTblH,[\U cm apaChlH.lla ccKe cana KeTy;1i napbI3 T¥Tl'bl1<. Ce6e6i, 
6ip KiTarITbll\ 6apJ1bll( Ol(YWbl TaJrn6b111aH TOJibll( lliblFYbI, acipece 
J\¥paH.Uhl l\UJal(rhl H ¥JITTbll\ ¥fhl M blll.Ua T::incipncy.ni 6acrnraH F¥JlaMara 
ayblp )KyK. Erep 1\¥,'laii c1.ni l\)'pa11 K::ipiM.ni TOJibll\ Tycinin neMece 
TyciH.nipeMiH .ney.nitt mi Kynip11iK - M¥CblJ1MaH aiiTap C0'.1 CMeCTiriH ec
KepceK, 011nai1 TananThili op1>111chl3JlhlfhlH a11rnpap .ua e.niK. 6¥J1 perre 
Keh<l> cypeciHil-\ I 09-allThlHLla attThlJIFaHblH.Uaii f\yJlaii caJiHe TyciniK 
)f(U3ap 60JICUI\ Ot"all Kynni - M¥XHT, TC!ii3, KOJI)lCp)lcri cy Chill 6onca 
)l{CTnec eL1i ;ieniHyiH eCTe ycrn11rnH Jl::i3iM. 6ac1<aHhl aii'rnaran.na An
naM )f(apaTl(aH OH ceri3 MhlH rnnaMHbll-\ ( 6 Mhll-\hI eni Ta6ttrnT 3arrap, 
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6 Mbll{hl lK8H-)IGrnyapnap. 6 Mbll(bl eciM!liK !lYHHeCiHiH) arnybIH )l\aTKU 
aihy Tyrin, 6:'lpiH 6inyni1l napb13 cTnereH JKaparywbt VIettiH yaxHbJ
mm TblC apcKeT cry 11c nettncrc Kytta 6onca KepcK. ,ll,atta A6aiir(b1H 38-
ce3iH.ue « ... 6i3 Amrn rnrnnaHbl «6ip» JlCllMi3, «fiap» ncliMi3, on «6ip» 
.o.eMeniK TC UKb!Jlb!Mbl3ra, ¥1blMHblH 6ip TIUIHUfbl yrniH aliTblJlfaH C03. 
6onMaca on «6ip>) neMeniK TC «Anna rnranara JiaHbll\TbI KenMdi.ui» ... 
O!l 6ip .ueren ceJ rn!laMHblll irnitt.ue. ra!laM Anna TaraJlaHblH imiH
J\C» .ueyi ochI!laH. fa1ncme, ncH.n:cci )l{aparn;m1 11el\mi1~ JKi6cpreH ya
XHbI TCK 1<aJKeTi~UJ.i 6iJ1y11i napbn cryi OCbIJlaH. OsrnJ:i 6onca A10KaH 
:in-Mamam1niH «faJlaMH Mepi)> coJ1 KUlKeniniriMi3ni eTeyneri ¥JJaH
rniihip icTiH 6acrnynapbma JKaTa)lbl .ueMeKni3. 

CeJ Cot\hlH.Ua aihnarhIMhl3 KirnnThIH aTayh1 MCH J<¥Ph!JlhlMhIH eH
rhreH e3repiciMiJ )l{::lHJli. 

KiTanTblH )l{Otapb1.ua KCJITipi!lreH M33M¥H!lhIK Tal\biphmTapblHhlH 
a.ntaWI<:hl (Kipicne.neH KeiiiHri) 6ipittmici «)liH MCH fhlJlhll\I, T::lH MCll 
)K8H>> rnpaybtHhlH COHfhl 9-Ta[\blpb16h!HbUj TyiiiH.ueyi «fanaMH M0p)) 
;:i;en aTa.nbmTbl. 

EKiHwineH. )l{Otapbt!la Kemipim-eH 6acTbI Tapaynap napa-.uapa Ki
rnn c1maTblH3 Jl3Hbll\Tbl Ma3M¥HJlblK aTay!lapbl MCH cypenep.ueH )l{::lHC 
o.rmp!lb!H M:'lTiH.11.epiHiH e3 «KipicneciMCH>) 6acTanhm OTblpaTblH)lblfbl. 
lrnTeii T¥T3CTbll\ cai..'TaJla T¥P3 KiTan K¥PblJlhlMHhll{ OC'bJJ13H 6epinyi. 
pyxaHH ¥CTa3hlMHhlH Hh!CaHara 3Jlf3H H)lCHCh!H rnpana rnp1<ap 
TaMh1pnapbIHblH Kypecin atthll(Tan. M¥Hhl JKanracTb1pyrnhrnapra 
- !lUMhITYLUhJnapra Wb!FapMaIIIhlJlhll\ 6aFbIT-6ar,'l.ap 6epy i1ri HHCTi
HCH TYhIH)laraH aMaJlhI 6onap .ucreH TOI\TaMra Ke.nniK. Oehl rnpay;J.hUl 
T:ll(blphI6bl lK33hlJlf3H lKOJl.UbUj yCTiHe Kapa CllHMCH «fana~m Mtlp» 
p,en 6an1na JKaJh1nyh1 JKaHe MU3M¥HhI TiJiJireH 6ene ne .n~n ochrn
Jlali Ty3ery.11.itt 6epinyi KeK c1rnMeII JKa3blJ1FaH 6eniMJJ.i 6iTipin l\al1Ta 
xaparaH KC3!lC ara l\OJJhlH!la 1<apa c1rnnb1 KanaM 60J1FaH!lhlfhIH. Tapay 
TaKhipb16brna Tafbl .11.a ChIH Km6e11 1<aparaH!lb1Fhma KyM:m T)'.Ubip
MattJJ.hI. J\omKa36aHbl nypKiH-.UypKiH 3cp,.'le.ncli Kene KiTaOTblf{ UThl 
«fanaMH Mopi» - on ceri3 MblH ra.naMHbill alil\hIH JW aiiph1Kwa oprnl\ 
ax111<a1neH napananap 6enrici 6ony1,1 mapT ;:ierett olira TOl\Tali.nacThlM. 
On Anna rnraJJaHhlH xal(rhtFhIHa Tattb1Tap 1'¥Jl.ipeni Mepi rnfi. 

Kirnmhill ;:iy 6acTarhI J<¥PhlJlh1MhIHa eHri3rcH ettniri 6ip e3repic 7-
npay.ua T¥prnII «AaIIaJJap Tafh!JlhtMJlbI» ;:in-Mawam1,1ili OKYIIIh!ChlHa 
ap11anraH apHaiibI Ctl3iHCH COH l\OIO)lhl )K0H K0p.U1K. 

6¥J1 rnpayJJ.bt AKlKaH ara «Fa.naMH Mepre» el{6eriH )K:nyra OThl
pap)laH 6ip )KhJJl 6¥pbIH JKa3raH-!lhl. OraH A6alinw1 150 )KhtJIJJ.birhIHa 
aptta.nraH «8n-cf>apa6H )!(;'.)He A6afi>) ( 1994 )KbJ.TI) Mo11orpaqm»chm3 



apttanratt eJi )f(ypriJeTitt «8JI-<t>apa6m> KJiy6hlttbm cTy)leHrrepmm 
HHeTiMeH 0TKi3iJll'eH KOHcpepeHI._\Hll)la )f(ac:IJlFaH 6aJ1H)laMaCblH HeriJ 
eTin Mratt_nblfbl e,!\i. CoJI )f(HblHra cry.neHrrep.neH 6ac«:a, K,m ¥TY 
Ol\bI'fYWhlJlaphr MeH raJihlM-npocpeccopJiap l(ayhIMhI .ua l(aThICl(aH 
6onaThlH. Con 6a~rn.naMa,na attThrnraH oll ¥Wl\hIMapbl «fanaMH 
Mep.ni1-1» rnpaynapbIH.ua .uaMhm, Kepittic rnnl(aH. 7-rnpay.Uhll-I OCbIH.Uatt 
6ar.uapmtMMhll\ Ma3M¥HhIH ecKepe Kenin, OHbI 6ernwap rnpay icneTiH
.ne aJibm, Khan f\¥PbIJlhIMhIHa e3 TapanbIMhlJ)laH eJrepic ettriJy.ui )!(0H 
KElp)liK. 

Ocb1 T¥CTa oicywb1ra an-MawaHH e1-16eritte ochltt.Uatt TyJery-
1\0CbIMrnaJiap e1-1ri3yre, rinTi «:a)f(eTi 60J1ca e1-16eKTi l(attTa «:apan, 
TOJ1hil\Thiphm asrnpbIHhIJ-1 cattaTbIH.Ua T¥pyra fWl\blJlhll\ P¥1\CaThl a3 
araHbI!-1 KEl3i Tipicitt.ne 6epreH J\¥)f{aTThIK. I\OJJXaThI HeriJ 6onraH)lhlfhIH 
oicyruhira ecKepTe Kery.ui )!(0H Kep.uiK. 

«fanaM11 Mep.ui» OK.YWbIFa ¥CbIHap wal(rn a3 aratthll-1 «Khan 6ip 
raHa CbI.IJ.bipTbln oicy.uaH 6api TYCittiKTi 6ona J<OHMac. Ott1>1 1<ai1ranarr, 
oiinaHbin, ecenrepiH rnhlraphln TeKCepe OTbtpbm OJ<Y K;a)l(eT. Co1-1.ua 
raHa M¥Hhll-I TepeH. Ma3M¥Hb1 6oiira ciH.e.ui, ottbIH..uhJ oua,nb1, xal(fbll\1\3 
'1\erenettTiH.uiriH» rarhl .ua ecKepTe KeTy.ni )J(flH Kep.uiK. 

TbIJiHaH canwHraH col(nal(Tbll-1 6¥Pa.na1-1cb13, 6¥,Uwpchl3, l(b!ChIJlT!UIH. 
KliblH )J(cpnepi 6oJIMaH.Ubl eMec, >KapbII\ .D;yHlleHi iwpraH )KapaTJ<aH Hetti)-{ 
1(¥,UbipeTitte Ke3 >KeTKi3y 1\¥.n.att 6ap )lcn aiha carry eMec, OHhI!i ra.naMH 
Cb1p1>rna l(aHhlfY cattaJlbl iJ)leHicTi rarran eTeTitt.uiri. Cora11 6arhIT ci;nep 
6ip KhlPhlH OCbl KhanTaH rn6aCbl3)lap )leMeKni3. 

IO 

P.S. Kimanmi11 myi'iiHi icnemmi .?aJlblMHblfl Mypa2amb1HaH 
ma6bU18aH "Fa11aMu Mop" oen amaw11 cypemmi fCblNbln omb1p
Mbl3. Eymi11 Kimanmi11 uoeRcb111 ap~a.M1lmbl11oa14 ocbl cypemmi 
fCblHYObl OfPblC oen manmbl~. 

lllaMUIUOeH ali,l(IPAMAH, 
npof/Jeccop 



WblHAbl~KA 5ET 5¥PblC 
(Al{Jl<aH Bn-MawaHUOilf Ol{YWblCblHa apHay&1) 

fblJlbll\IH 11cnaM HeriJ.uepi .uereu e11 Jop Kyp.ueni M;Jcene eKeHi 
M;JJliM. OH bl TOJlbll( Typ.ue l\aMT)' K,OJJ,UaH KeJIMei1.ui. Eipal\ COJI )i{QJIFa 6eT 

aJibm, K.a.L\UM 6acy MiH.UeT. Ocbl T¥PFbI.UaH aJibm l\aparaH.ua 6iJ.UiK 6¥.JJ 
el{6eriMi3 con M;Jcenere Kipicy raHa 60.'!bm TaObIJJa.L\bl. E¥JI MJceneui 

Ka3ip l(Onra anbm KeTepyre 6ac ce6en 6011bm, l\a3ipri 3aMau.ua K,OJira 
n1in OTblpraH 60CTaH!lblK WblH,Ubll( i3.ueyre )!{l!HaJlblCT OTh!praH )1(01\. 

KeiiiHri eKi racbrp 6orib1H.ua lknaM MJ.UCHiteTiHe )J(OJl 6epi11Me.ui. 

XaJJbll\Tbl l\a3ip.ue 11cm1Mra Kapc1>1 6¥phm Kene.ui. K,auipni 01<ywb1, 
Ka3ipri 6i3)lil-I T;Jyenci3.uiK UJlFUH 38M8Hb!Mbl3,Ila COJJ WblHllbllCTbl ai1zyra 
)!(OJI alllb!Jl.Uhl. 

EH;:r.iri MUl\CUT, con WhJH.Ubil\Thll{ mitt .U¥PhJC TyciHy. Ken 3aMaH
,nap 6oi1wH.ua Kon MJCenenep :>KeHiHlle lllhIHJlbII\ neH )!(aTJraH.UbIK.Tbll-1, 

8HblK neH TaHblKTbl!-1, 01-1 MeH COJJ,[\bll{ apaCblH aliwpy KHbJHra COl\l\UH
Ahl. 0Hbll{ e3i xa.1btl\Tb1 warncTwp.UhI ,a.a. CoJI ce6emeH 6i3 OCbI apHay 
ce3iMi3.Ue OChl :>KaFbJH, war.rn Kenremue aHhll(ran, aUibm UJIYhlMbI3 Ke

peK. o¥JI M::icene raJCT - :>Kypuan,a.ap.ua. KiTanTapAa Ta.111\bIJiattbm :>Kyp. 
Mb1canb1. 6i3JJ.il\ «illanl\ap>), «AHa Tini». «3a1'taH - l\a3al\cTam) T.6. ra-
3CTTep.ue :>Ka3ra11 l\laI<a.TJanapb1Mbl3 6ap. «3epne» )!(ypHaTJbJH)la .ua 6ip

Heme MaI<aJJa 6acbLTJllbI. CoHaH Keliiu 6ipcbrnbtpa MJcene <<8JHPapa611 
)!(JHe A6afo> aTibl Kirnnnrn opb1H aJl)lbl. E¥JI apa.na MJceneHi conaprn 
l(blCK31lla WOJIY )Kacan, OH.Ubl bll(lllaM.uan TyliiH)lefo-.ti3 )KJHe OHbl ;:ip1 

Kapa ii .ua111hna 6epMeKni3. M;icencHi ncnaM MJ.UeHneTiHeH 6acrniiMbl3. 

0HTKeHi Ka3ipri ,f\yHHC)Ky3iJliK Fb!J]h!Mf'a TiKeneli ueri3 caJJFaH COJ] ltC

JlaM eKeHI MJJllM. 
Ocb1,llaH OH rnpT racb1p mal\iama 6¥PhJH ,nyuuere Kenreu l!CJla~I 

aJIFaWl\bl eKi-yw racb1p illliH.ue 6apJlbll\ ,ny1rne)!(y3iniK Fh!JlbIMH, Tapn
xu, lliHll MHpacrnp.Qhl Teric l(aMThlTI 83 KOJlb!Ha aJI)lhl, 6ap.1hll( )!(Cp 'lKYJi 

aTblpa6brna rnpaTibl. OJI mi «fblJlhlMHbll{ a1nwH FaCblpbI» ,nereH aT 

aJJAbl. AuaM 6aJiaCblHblH Ken MbllUJ.aFaH )Kbl.TI,Uap 6ottbl KOJ!bl )KeTnei1 
KCJlreH )!(;)He )!{CTCC ,'\e ¥MbITblJlhin KCTKCH KenTereH 30p TaObICTaprn 

11CJIUMHblH. l\OJlhl JKeTii. fhlJlhlMHhll~ TaMall!a lllbIIUapbIHa K9Tepi.'1,ni. 
Eip MbICaJJ KemipeiiiK, ApyaH Pawu,L1-An-Myl\mH xanmpanap Ke3iHJle 

)Kep wapbIHblH KeneMiH .u;in enUien Tanl\aH, ~TJ,'.lhl3,:n:ap;:ihill acnaH.'.lbIK 
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1(¥pbIJihlC opLtH,11,apLlll ,1pn,ne11 aHbtl(Taran. 6ac1<airnt aliTl(an.ua. )f{cp 
MeH KeKTiH. .uan.ui aTnachtH-KapTaCbTH )Kacara11. KyH Me11 Ty1111iH. 
TCHCJliC HOl(:.lTblHblH a3,1J,an )KblJDKblll OTblpaThlll ·1aHhlH Tank;all. Ac
naH )!{OJiblHLJH. l(al(1mcLrn 6eJJriJJcrcH. )f{ep 6cri1-1;1eri 011 ceri1 MblH. 
ranaM,11,hI rnn.uaran. 0Hblfi arb1 )!{aH.UiK1ep. ociMJ\iKrep. TacTap Tarbl 
6acl(a11apL1. )J,apirepJJiK icTi )KOrapbl caTbira KorepreH. Eccn. 1'YPbJJJblC 
FblJlbtM.uapbm ]\aiha )!{acan, )KOJlrn KO~iraH. fh1ep caJiaCbJHf\a TaMawa 
nt6b1crnp e3 an.uwH.ua. OJJ )K0Hi11.uc «M1,1n Gip ry1rn MCH aJ1-<Dapa6u 
MY3hIKaCLIH ecKe any,'lhlH tni )!{CTKiJJilffi. 

811-<Dapa611 1aMaHblH.Ua (IX-X-racb1p) Apa6 xam1cpaTbl eKi )!{Cp
,11,e 6011,11,b1: 6ipi - Ear)J,aTTa, aiiTh1.11nrn xam1cpaT. EKiHmici - KopTya.u11 
(11crramrn). )J,ymte)Ky1iHi11 rhIJJhlMll Kaiiuap K03i OCbl eKeyin.uc 6oJJ.UbI. 
E¥JI eKeyi A11rnJ1htl(, A<ppmm11b11( )K;')He EnponaJihll\ FblJlblMf\apJJ.hlli. 11a

MYLIHa M¥PWHAhII\ 6on/\hI. 
b¥JI apa!l,a 6ip FaHa CCTC Mbll(ran ¥CTaiiTblH HJpcc, COJI FblJlbIMHbll\ 

6iJJiMHiH; lllblFYhl, epKCH,L\eyi -- fopi l\¥pamihll\ ;icepi J\Cll 6iJJCMi3. 
Tal{ipiHiH. aMipiHci3 ic 6onMaiL'lhl. Ty Gana AJ1Jiah :u1a~naT1<a .'WHiie 
3arrapbIHblfi eciM11epiH yiipeTTi. A.llaM11hn\ 6acKaJiap.ua11 apThil(TbIFbl 
OChl.llaH 6acrn11,11,b1. On 6ipim11i naliraM6ap - A,!J,aM Arn Kc1i 6onca, 
11cnaM al\b!prhI nattraM6ap -M:vxaMMC,'l pacy.11 Amrnh Ke1i. Con 6aCl\hl 
eciM 1';aiiTanaHblll, .uaMblFaH ·3aManra Jrniihll\Tallt.m. K,ypanra )!{l!Ha
Jlblll, 6b,11,i1-1 nattraM6apbIMhl3ra )Ki6cpiJire11. 

K.¥PaH lUblH,11,bffblH Mbll\Tan ¥CTarall}l<lP FblJlblMll, Ta6b!CTaH 
Ta6hICl\a )KCTl'i. 8ttTKCHi K,y.paH a5ITTaph1 arubIKTaH-alllbll( apa6-
wa ranaMHblH. rnfo1raTibIH., eMip11i11 ci,1pb1H Kepccrri. 011bIH fopiH 
TaJl,11,ayrn ruaMa )!{01\, ;ipi MYMKill .llC CMCC. 6ip raua Mh!CaJl KCJITipeMb. 

I\¥paH,11,a 57-cype AI1-X3.I.111,'l - TCMip ( ~.i..:...ll ). 0Cbl C83.llill caH,11,bll( 
M;!HiH anaHhII\: An=3 I, XamtJ\=26; eKeyi: 31+26=57=I9x3. 

M'¥!1,11,a 19- 6ac 6aTa ;ipin ca11b1:(';!"-)l U=)i U=)i <lll~ 

19=(6)+(6)+(4)+ 
3 + 2_~ 

3 

0HbI aJIThI eceneceK, 6ona,11,hi: I 9x6= 114. 
E¥JI K.¥PaHHblH. cypenep caHbl. MyH11a i\JtJJah eciMiMeH 6acTaJJhlll, 

anThI KYH.llC .llYHHe, anTbI KYH.llC acnau ( rapbIIU) )!{apanraH. Coni.11{ 

6apnhII\ ci.1pi.1 OCbI J\¥paH,11,a ,11,crcu muapaT Typ. 
Apa6rua apin caHbl 28. OJJap,11,bll( ;ipKaiichICh!Hblfi caH,11,bll\ MaHi 

6ap. 
MbICaJJhI, a=!, 11=30, 6oJW!\hl:l+30=3l; x=8, Jl=4, u=lO, J1=4; 

:lKl:ibIHbl Xa,ll,H.ll fiOJla,11,bI: 8+4+ 10+4=26 - TCMip. 
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TeMipni11 aTOMbma JJH~KTpoH caHbI 26, con 6oiibIHwa OHhlli 
(TeMipniii) KecTc,aeri peT caHbI (ca11aTbl - 26=Fe). Oiinan l\apacat{bI3, 
6i3JJ.iH 3aMaIIbJMbl'li\<t ra6h1Jlh111 OTb1pnrn xan11n - TeMip caHbI J\¥paH)J.a 
OCbl)J.aH OH n:ipT nlCblp 6¥pb1H )l(a3binFaH. 

D¥JI apa)J.a 6ip ccKcpTe KCTeriH H::>pce - anaMra T:iJiipiM yiipeTKeH 
eciM,ri,i Ke!-( Typ,ri,e rycitty KepeK. On eciM: JaT eciM, ChIH eciM, caH eciM 
... nen 6eneMi3. Eacl-\awa aiiTI\<HilJa ::ipimepnin L\hJ6hICTbll\ rra6i3i MeH 
aTbJMeH, rntt6a - GenriciMeH !\amp onapnbIH caHJJ.bll\ M:lHi ne 6epinreH. 
'LmipiM ecenci3 ny1111e )l(apaTnara11. 

A6)l{)_f, ece6i rbIJJbIMHbH\ 6ip Kimi )].en 6iny KepeK. 
TeMipniJ-\ ocb1 ,r1,:in (xarnIT) arnyh1, OHbII-\ 6ac 6arnra 6aiirranwcTw 

60J1yMeH l\aTap, OHhII-\ caH,UhII\ M:lHi TeKwe l\ar6a caHblHa Tel-( eKeH
niri. JlrnH TCKWCACH 6 )Kai\ (6eT), 8 rn6e (HOl\3T), 12-KhIP l\36hlpra 
6ap. )1{11b1Hh1 6+8+ 12=26. On }\ar6a HcJiaMHhlli q6hmachr. TeMip 
}\a3bll\, OJI TeMip TOTbirblllall T¥P<ITblH a)J.aMHhIJ-( l\<IH TaMhlphlH,Uarbl 
l\bl3blJil\aHHblJ-( OJcri. )J,eM<tJJblC-TblHhJC coraH 6aHJI<IHbJCTbJ (reMorno-
611H). TeMipniJ-\ rnnaMH epeKmeJiiriHe l\aJipri FblJlbIM Kerr KeJ-(irr 6enyne. 
CoHbII-\ 6;ipi l\¥pattnarhI 57-cype MThJHa caii KeJie)J.i. OJI rnHa eMec, 
coraH cyiieHin Ka3ipri FbIJJblML\3 llrnJ-(aJibll\ awyra 6oJia)J.bl, COHblJ-\ 
6;:ipiH, AJIJiah l\aJiaca ocb1 e116eKTe11 Kopeci3. Och1 ChIHllhl KenTereH Ta

MamaJiap - l\¥P311 MCH l\33ipri fblJihlM)J.hl CaJiblCTbipyJ.J,aH T¥PaJ.J,hl. 0Hbl 
na OChl eJ-(6eKTe11 ra6acbn. 

HcJiaMHhlJ-\ t'hIJihIMH it.:eTiCTiriH Eapona eJ1i aJIFallll\hl.Ua J\¥Maprn, 
TaJ-()J.aHa l\3ph!C aJiraH-L\bl. OJiap tnl]epiH ucnaMHhIJ-\ w:iKipTi peTiHne 
l\apa)J.bl. HcJiaM rbIJlhIMJ.J,apbm, ;icipece COHhlli iwi11)].e ::in-<I>apa611 MeH 
A6yram1 116n Ct111a11i.1 ;;iymic T¥TaTbIH 60.TJraH. 

KeJ1e-KeJ1e M¥HJ\ali 33Ma11a mrepJJ.i. HcJiaM eJI)J.epinne 1napa rn
Jiac-TapTbIC corh1c rap 6oJJl]bI. Co11b1 11aii.L(aJ1aHa Eapona err.uepi uc
naM epKemteTiHe !-\OJI C¥ra 6anal]hI. Onap 83AepiHiJ-( maplllhIJI,Uhll\-
11Mncp11an11cTiK C<U!CaTbIH icKe ach1pyra KipiCTi. Och1 )1(8HiH)J.e alllhll\ 
6ip MbICa.Jl KCJITipcJ1iK. KopJ\OBa (Jlcnamrn) xam1cpaThlHhII-\ Mal]eHueTi 
apl\aCbIHAa 6acl(a EBpona eJI)~epiueu ropi McnaHHS! MeH ITopryraJIHS! 
t'bJJihIMrn, acipece TeMip rbJJibIMbIH.L\a aJJlla 6on11b1. K.KorrYM6 neH 
BacKo r1a faMo AMep11KaMeH llHAm1ra it.:on aw)\aHbI 6eJirirri (XV-XVI 
FaCblp). 

McnaM eniH it.:ay.11a11 aJ1y y111iu Eapona ornplllh1Jiaph1 HCJJaMHbIJ-\ 
Tapux11-pyxaHH ,,el'i'.3;1epiHe J(apcbt urnpanap )1(3Cali 6acTal]hl. 

AJJllhIMCH MyxaMMC/I 11aliraM6apra Heme T\rpJJi )Kana llrnyhm, 
)l(ClJffaHlllbI ncn 11;apamlllbl. EKiHwil]eH, l\¥paHAhI £u6mu1l]aH KellliprcH 
l]en 6¥p~rnnaMal( 6oJI/J.bl. Yllli111ui)]eH, ucnaMHhIH fbIJibIMhI rpeK-
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Tep)1eH KemipMc )"lcn )"IJJJCJIJ1eMeK 60J1)lh1. TopTiHwi.neu, l\¥patttthIH. 
eJiH.ne Ma1nam1h1m :>1rnha11rep, l\OJ16acwb1 A611rnrna 3¥J11\ap11ai:ih1H.UhI 
- rpei-.1in naTwachl Ai1eKcattJW MaKenoHCKHtt nen Tycin,nip,Tli. Eecin
WiJleH, Wblfb!C CJlJ(epiHit\, COHblH irnin,~c HCJlaM CJlJ(epiHiH. apacbJHa 
ipiTKi ca.ny ;i,uicitt l\OJJJlatIJlhI. OcbIHJ(aii apchl3 )KanraH)1bil\ThIH. Tyciu 
6mm, 6ypKeMeJ1err, )KaJffaH JlJJlCJJ,Tlep, aH.bl3)1ap Tapanhl. HcnaM 
FaJ1hIM,Uapb1HblH TaOblCTapbIH )KQKJ(a attHaJJJ(blpblIT, rpeK-pHM.ll,iK He
MCCC eBporranhIK. aJ(aMJ(apra 11eJ1eH.ll,ipeTill 60J1JlhI. He 6onMaca, HHJlO
esponaJlhll\ ~ ttpaH)1hIK TeKrepre )Kancb1py eTeK a.n,r1h1. 8iiTKeHi HpaH
llapJla A.MaKC)IOHCKHHJli mitte rnpTy 6ap )K:me on .ll,a ttcJJaM .ll,ittitt 
¥CTaHa,Tlbl-MbIC ,UCJiiHe)"li. l\lbplbll\ blK,llilJibl l"iH,l(Hil ( TiaKHCTaH) eniHne ne 
6ap. CottllblK.TaH 6¥J1apJlbI Esponara 6ayb1pm1nb1pblll, 11cnaMHhI1{ Hc
riJri cyH11niK ennepiH Apa6+ T¥pan enncpi He l(apcb1 !(mo K03)1en11i. 

Ocb1 caHcaTThIH can.napbman, 6¥J1aH Gip racb1p waMaChI 6¥pbIH 
ucnaM eniHiH. 6apnhIFbI JlcpJiiK Espona e.11.uepiHe ornpnhIK.l\a ai111aJ1,T1bI. 
8JiHill ereMcH,airiH caK,Tan K.anraH TeK TypiKTep raua 6oJIJlhI. 

EHJli onap aT Te6eniH)1cii Typi1nepJli ornpnarr, ncnaM TYhIH 6ip
)KOJia K¥JiaT)' Ma1<:caTbIH l\OitJlhl. EipaK. TJl{ipi tni }Ki6eprcH ncnaM )1(0-
JlhIH e3i caK,Ta,UbI. ApaM ottnarhrnap e3nepi TaJJl(aH 6onhm rnpan Kerri. 
On raua eMec. Onap,UbIH ucnaM,UhI l\Opllll)'hIHaH Whil\l\aH llCpTi, CHJli 
e3,aepi11 6yhIHllblpa 6acrn,ab1. 8iiTKeni 0J1apnb1 6acrnrau e3.uepi, OHhl 
TOl(TaTY Kywi onapnblll l\OJlbIH,Ua CMCC l\ll3ip. D.\Ul apa.na )K;;lp,UCMJli 
TCK WhIHllhil\TaH i:mey KepeK. On Tm1ipiHiH )KOJJhrnna. on TJuipiuin 
l\OJlhIHJla. llihIH)lhll\Ka 6eT 6¥PYAhII-\ 6ac cc6c6i ochrn)laii. 

M¥Hna 6ip ecKe anaTblll u;;ipce - racb1pnap 601fb1 yriney.uiH 
apl(aChIHlla He.1rnM ennepiHil{ fl'.liHJlC )KaOhIJlraH }Kanara iJ1eceTiHJlCpi 
)KOK. cMec 6apwhrnhIK.. EH.ui l\ayirrrin l\yiihIHhI con. CoHhII-\ 6acbIH 
awhm any KepeK en1. 

Mb1canb1. rpeK M:o!JlCirneTin Jl:-ipimcyni11 ap }Kaf"bIH.Ua AneKeaHJlP 
MaKe,r10HCKHttni Om1MrrHaJlhII\ ;iyn11e.11eprc rypbml(a anapy KepeK. 
0Hbll{ aThI l\OJIJ1aH }Kacanrau Om1Mn rnyhnrn MeKc11nere11 rpe1aepJ1i11 
Ken K¥JlaHJ1hII\ aiuiHe l\a6b1cy JlereH cm. 0111>111 ap l!<aFbIHJla anaM.Uhl 
T;mipi CTin TaOblH)' )K[ffblp, OHhlH Chll-\aphl :rreHll3M )KaTblp. 

A.MaKenoHCKHiiJli!i yCTa1i,1 Ap11cwTc.11h. OmtMn J1iHiH )Kb1pnarnH 
foMep T¥P· Onapna11 y.TJri a.11y Here cm-.111h1"? OchtHhI Gip oiim1111>n! 6¥-TJ 
mi Ol\hlC 11apce. Mb1canb1, ;:rn-ct>apafotJli ApHcT0TeJ1bn;:, )lfaM6hl!lllhl 
foMepre Te~1ece ym<eH iPPC)KC 11en 6i.ny 6ap 6i1,T1e. E¥J1, :oip1rne, 6iJI
MecTiKTeH, eypona opTaIIbII\ yriTiHcll Tyra11 11:ipce. 

n¥Jl apaaa 6i1 A.MaKe;1011cK111!niH. Ap11cT0TeJlhJ1iH HcMeec 
ronMepniH 03,aepiHiH }KCKe 6ac niKipiH etn eTin OTblpl'allhlMblJ )KOi\. 
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On )!(8Fbm Annah 6ine)li. Ei3 ce3 eTirr OTbiprnHhIMbl3, conapJlbIH. aThl
MeH, conap apKbIJibI AiHci3AiKKe arrapy Kayrri. 

Eipimui,ueH, AneKcaHAP MaKe,uoHCKHH MeH J\¥pa1-1,uaFh1 A6.uon
na 3¥J1KapHaHbIH 6ip a)laM eMec. EKeyi eKi 6acl\a. A.MaKeJlOHCKHH 
MbICbip (ErnrreT) eniH )!(aynarr aJIFaH,ua OHhl rranua caH.narr, 6acbma 
l\OC Myi1i3Ai T;))!( KHri3reH. CoHaH 6acrnrr OHbl 3¥Jil\apHaHbIH arnraH. 
f\¥paHJlUFbI AnnahHb!H ap.ual\TbI l\¥JlbI Fa6)lonna 3¥Jil\apHaiiblH. CoHbI 
al!b1pa 6iny KepeK. 

EKimui)leH, Ap11cT0TeJib iniMiH corr l\aJirrhIHJla l\apaca, OHhlH. 
OJil\blJiblFbIH, TaHFal\ )Kepi TOJiblll )!(aThlp. 0HhIH. fopiH an-<l>apa611 l\3HTa 
l\aparr )!(0H,uereH )!(aHe ApHCTOTem,Ai 11naTOHChl3 l\apayra 6onMai1-
JlbI .uereH. Mb1canh1, ApHcrnTenhJliH. MaHThil\-JIOrnKa iniMiH,ue TipeK, 
6ai1.JiaHbIC )!(01\. 11ai1raM6ap xa)lHChIHJla ;'.Ip HapceHiH. 6ip epKerni 6ap 
)lece, ApHcToTeJihJle on Manrna )!(01\. Corr ce6emi OHhl l\Maii 6onca 
conal! 6¥Pa 6epyre 6ona)lhl. Con ce6errrreH ApHCTOTeJih rrornKaChIHa 
arr-<l>apa6u.uitt. 6ai1rraHbIC (HHl1JIHKaI!m1) ryciHiriH l\OCl\aHhI 6errrirri. 

n¥Jl apaJla aTeHCTep.uitt. Ap11cT0TeJibJli epecKeJI 6¥PManaraH 6ip 
)!(epiH ecKe anattbll\. OJI e3iHiH. rn611raT FhlJihlMhl )!(0HiH)leri ett.6eKTepiH 
)!(JiH31\TaFaH. CoHaH apTbIHaH orr cpmmcocpHl!JihIK ol!rraphrn )!(a3raH. 
0Hhm aThlH «Mernrn cpH3HKa» arnraH. 0HblH. MaFhlHaCbl cpmnKa)laH 
(rn611raT FhIJibIMAaph1) KettiH l\apanaTblH Macerre MaFhIHaChl 6onraH. 
0HhI aTeHcTep MYJIAe anhm TacTarr, MeTacpH3HKa FhlJihlMFa l\apch1 .ue
reH Mafb!Hara ayAapraH. 0HhlH. opHbIHa ce36eH Tanac-6al\acrreH )!(ett.ce 
60JIF3Hbl, JIFHH JlHaJieKTHK3Hhl l\OJI)laHy KepeK )lereH )!(aJIFaH )!(QJ!Fa 
ca.ll.UbL 

Ap11cT0Tennitt. ¥CTa3br IlnaTOHAbI anaThIH 6oncal\, con Kici nornKa
HhI TeK reoMeTpHJ1JihII\ l\¥PhIJihlC peTiH,ue TyciHy KepeK )lereH. IInaToH 
FhIJihIMhIHJla 6ip HapceHi 6ineTiH 6oncatt., OHhl Chl3hIII KepceT .ueii.ui. 
ApucrnTe.TlhJle on )!(01\. Ol!Aa 6onchlH 11naTOH, OHhlH. ¥CTa3hl 11Hcparop 
- 6api reoMeTp1rn iniMiH MhIChrp.uaH anraH. 0HhIH. aprhr Teri blJlhlphrc 
ll3HFaM6ap)laH. 8n-<l>apa611 ¥CTaf3H )!(QJlhl COJ1 . 

.[1,eMeK, ::in-<l>apa611 ApHCTOTenh,ueH repi IlnaToHra Kerr )!(3KblH. 
COHJlhlKTaH apa6 en.uepiH,ue :rn-<l>apa6u.ui eKimui IInaToH (AqlJlaToH) 
aiirn.uw. 

)l{anrrhr rpeK ranhlMJlaphrn anaThIH 6oncal\, onap MhlChip MeH 
BaaunoH (lllyMnp) en)lepiHiH. FhIJihIMhlHaH TaFhlJihlM anraHAap. Hc
JiaM ra.11hlMJlaphl onapJlhI 3op l\¥PMeT T¥T3Jlhl. CoHhlMeH Kamp ncnaM 
i.11iMi f\¥paH)l8FbI al!rrapra cyil.eHirr, epre.ueri rraiiraM6ap.naH l\MFaH 
FblJlhlMHhlH. rym1¥CKaChIH l\a6brn.uaii,uhl. AiiTMhll\, MhIChlp F¥JlaMaChI 
- blnhrphlc iniMAepi, Baa11noH F¥JlaMaCbl - l16pahm1 i.'liMnepi Hc.11aM 
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IJllMIHC 11cri3 6oJJr:IH. 0Chl )KOllitU\C KOnTCl'eH MblC3Jl,Qap KCJlTipyre 
60.!la,Qbl. 6ip ra11a :llUbll\, 6cnrini MhH:an11h1 crne amilihII\. Ap11cT0TeJ1b 
cy,11,blH l\aiinatt naii,11,a GoJiraHblll 6burnli ryciu.llipe,ni. )l{ep acTb!HhlH 
canl(bll! yl-\rip;1epi1t!lC 6¥,Am1 cy naiiJ-1a 6oJJ3J\bI. On cyJmp )l(ep acTw 
apl\hlJlbl KOJl)J.Cpl'e )KUHhIJla)(hl, COJI KEl.llJ_\CPIWH Kt13-6¥Jl31\ cy;iapw 

)Kep 6eTiHc Whtnl)lhI. l\¥paHna 6onca JWHIH!Jle ali11anb1C ')l(acayww, 
eMip,[J,iH KoJi 6onnrn cy aihtanh1c - l(aiirn.nay JaTThI 11.:ipce. K0Kre11 

){(aya.llbl, :>Kcp,'lc11 t:lHeui. l\¥pa11,[J,a och1 l\an11~a affrrap 6ip11cwe ')l(ep.ue 
aiiTblJlfaH. OttbIH l\<Hipri f'btJihIMra /lJJl Kc11eTi11i M~JiiM. Conai1 6ona 
T¥pca 1'.J,a, Ap11cTorcnb,11,ir\ (\aJipri rhlJlhlMrn )1\UHacnaiiTbIH niKipnepi 

Eepona cnin.[J.e Kett. ophIH aJthm Kenrc11. Aii'raiihIK, ):{eKapT CbIH,11.hl ipi 
oiiWbtJI a,11.aM,11.ap,nhlH. tn.n.epi ,ne coJ1 6arbrlTW l\OJI,11.ara11. TeK 9TKeH 
faCblp,[J,a FaHa OJI M;lCCJie Kaiira 1-:apaJIJ_\hl. llcJiaM,[J,3 f'blilb!M MCH ,uiH eKi 

')l(CKC 11.:ipce eMec, 6ipre. OJJap,'lhI cKi aiih1py11a11 3op JHllH Kenc,11.i. l\a3ip 
fa1pona cni coi1 eKi a~ib1py,uaH )Kana Kopi11 OTbtp. 

E1111iri ')l(ep11e eKeyi11 1<ailTa,Qa11, 6¥pbmrwcbrnwa l\a6wcTwphm, 
Kaiirn,[J,aH )!<att.apTbIH ecKi )!<OJIJ\W ')l(att.ri.1pry KepcK. Cottwl-( apl\aCbIH.Ua 

311aM 6aJJacbma WbIH.UWl\l\a ')!(On awbina,uw. TeMett.ueri ¥Cb!Hhln 
0Tb1pra11 T<ll\bipi.mrnp cora11 apHanraH. Onap Mbrnanap: 

3. fhliihlM MCH Jlill - T.,H MCH )KaH; 
4. AliuanMacw acnan, )Kapbll\fbll\ )Kcp; 

5. Topl\aJlbI TOrh13; 
6. K,oli )Kblilbl - 6ac TOFhlC 

7. ,lla11aJJap11a11 rnri.Inb!M; 
8. Tac M¥Hapa; 
9. fblJiblM 6aCbl; 
10. TeMip K,aJhH\. 

b¥Jiap )KCKC-)KeKe xHKanrrap. 6ipa1< 01apa 6altnattblCTbl 6ona T¥Pa 
~ e3 aJJ,D.brna cyperrcpi 6epiJ11.:,11.i. Ei;ipi .ne l\¥paH Men l\33ipri rbIJlbIMHbII-( 
6aiinaH1>ICb!Ha ap11anra11. Mh1CaJ1bt, 6ipi1nui Ma1<anaAa fblJlblM Men .n.iH

,rii cKi 61:1Jiin 1<apay eeponaJJhIKTapi\aH Whll\1\311.Uhlfhl attThlJla.Ubl. 011a11 
naii,na )1(0(\, 3HllH KOil, COHhl Mh!CllJ1 apKblJlbl atubll\ J\;'!JlCJl,11.C)J.iK. EKiHmi 

Mal\aJJa)la acnmmbIH aiiHaJ1h1ci.1 Mc11:>Kep6eTi aMipittiH.')l(anracbt l\¥paH 
:rnrrapbt apKblilbl ')!(;me l\<nipri acrpo110MHll, reonornll rblJlbJM,11.apw 
apKblJlhI rnpceTinrc11. 01rn11 KeiiiH cKi MaK.aJI (5-6) 6ipiHe-6ipi 6ai1na
llbICThl yal\bIT ece6i11c, )KhIJJ foicbllta ap11a11nrn. M¥11.n.a con caJJhICTblpy 
;:i/ltCI, MbtcanAap, ece1rrcp. 

7. ):{aHanap)laH rnn,JJ11>1M 11crc11 MaKaJia 11eriJi11,ne «BJ1-<J>a-
pa6n )K;'JHC A6ail» Kirn6brna 11cri:mcnrcu. OttbIH xaJihil\ThII\ 6eii

HCCJ KaMThIJ1ra11. 8. Tac M¥11apaAa l(ypmtHhll\ 15 )K:)He 85-cypcnepi 
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C<UtbtCTbtpblJiraH, Ktlll )KaH,<Ulbll\ oiiJiap 6ap. 9. Ft.rnt.1M 6acbt M31\aJ1a,D;a 
ToH,ipiMHiH, A;1aM ara a!llmu1\hl yiipcTKCH cci~u1.epi cm 6ona.Ubl. 
)!{a1-1.as1btl\ oi1srnp 6ap. I 0. TeMip l\aJbtl\ Mal\anacbm.ua TeMip;:\i1{ TaMa
wa mreweJ1iKTepi ctn 6osm111. D¥JI M;)Ct'Jtc an.narb1 rnpaynap.ua .ua ai1-
TbJJia T¥pa, 6¥.J! apa.ua COt"aH (\OCblMWa Kt:lll )KaH,3.l]hll\Tap KeJITipinreH. 
Kon Mocenenep )!(a1-1.awa KatiTa l\Hpan)J.bl. 

Kepirr oTwpcbn,qap, Mal\anam1p.ut.11{ iwKi 6aiinaHbICb1 eTe TepeH,. 
Cos1 cc6crrTi KCHJJ.e l(aihanaynap .ua Gap, rrb1ct.1Krnynap JJ.a 6ap. EipaI< 
onap apTbll\ eMcc, WHpaTyra )!(Op,r1.cM eTe,qi, ecKe Cal\rnyra )!{::>p.ueM 
eTe.u1. 

D¥JI e1-1.6eK Keiiin (\aiirn 6ac&1naT&IH 6onca, apnaii.&1 OKYJ1hIK Typitte 
KeJITipineriH 6onca, OHJJ.aii 1(3HTaJ1aynap f\blCl\3pTblJIYbl .ua MYMKiH, 

M33M¥HJJ.3PJJ.WH. arnynapbl JJ.3 El3repyi MYMKiH. a3ipme. OCbl (\aJlnbIHJJ.3 
)KapbII< Kepce, anrnWKbI 6acrnMa peTittae Kan rraiiaa 6onap .uen 
6ineMi3. 

&api14i3ze AJ1J1ai>an n,1pAteH miwy111i 
Al(J1can al1-Ma1uaHu. 

)J,AHAJIAP TAFhIJlblMbl 

/].atthrwnatt 6a6anap.UblH. 6¥JI KYHJJ.e 6i:J.uepre opam.m Kenyi, onap
)J.bl 3eprrereH a.uaMHbJH. ciJ.uep,a.iH. OCbl )KOJJ)J.ap apl\blJibI .u11.uapna
cyb1, OJI Kicittill OCbl YHHBepcHTeTTiH. 3Jlf3Wl(b1 01\YlllblCbl, ci:Jnep):lill. 
¥CT33JJ.apwH.w3. 6arnreii al(C31\3JI.UapbIH.hnrn ai:iHanyh1 - aJi 6ip oiinaH

.uwpaThIH hipbIMJ:lbI H;:'lpce. 

K;a3ipri KYH.ueniKTi ayb!p T¥PMbICl\a l\apaMacTaH 6i3.uepre 3op 
l\Y3HbIIJJTbl, H¥PJTbl OMip KCJ1e )J(3Tblp nen 6ini1-1.i3,qep. 

PacbIH.Ua. MeH OCbI HHCTHTYTl\a TyTKC!l Kt'3I\e ;),:1-cDapa6n aTblH 
ccTiJJ.iM ,flereH aJ\aM )!{Ol( iiece 60Jff:IHJ\aii e,rii. EllJli MiHe, 1125 )!{bIJI 
OTKCH COH. OJI KiCiHiH. 6acraybJMCII )Kllnlpbl ;ppe)KCJii 6a6aMbl3):lbl Ta

Hblll OTblpMbl3. 
0HbIH. yCTiHe 6¥JI Ky1ue A6aibh!ll 150 )KbIJillhll\ MepeKeciH 

6aJ.iTal( Tyµ,fle xaJlbll\apaJtblK )J.;"lpC)l{t'J\C flTKi3}Tt' )J.afibIHll3IlY.U3Mbl3. 
EKcyiuin apach1 Mbtll )KbtJt waMacL>1. XanKbtMhl3,JJ.htH, 1150 )KhlJI.UbII\ 

M:l/lt'HH M¥paChl cm 60.'lblll OTblp. Kewcri Ha11a11 OTaplllbLflap ycTeM.niK 
CTKCH KC3JJ.C Tap11x11 3Thl )KO(\, 33Tb1 )KO(\ CJ! ;1en KOpnan KCJlrt'H 3a
M3H,!l,a 6i3AiH. MblH,,[(3fHH )Kb!Jl,flbll\ M;l,[ICllllCTiMi:J 6ap CKCHiH rnyhm, 

Ollhl Jl;lJJCJlJJ.CTI TaHb!T)' O(iali ic eMec. D¥--1 icTiH, Mell TCK 6aCbIH 6ac-
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mn OTLipMhJH. 0HhIH. 30p K:a3hIHacblH awy ciJ.nep.niH. icTepiH.i3 6onap, 
KettiHri ¥PIIal\TLIH. ici 60.TJap. 

AiiThlJJraH eH,6eKTe Men 6ipa3 M;}CeJieHiH. 6apiH awyra TLipwc
ThIM. 0HaH 6ac)\a, OHaH KeHiHri eH,6eKTep.ne COFaH l(OCblJlbin >KaTl(aH 
>Ka1-1aJibIK:Tap na 6ap. Mb1canh1, «l1cm1M niHi >KaHe KeH fb!JlbIMbI» aTTbJ 
eTKeH l 994 >KbI.TJW winne atthIH.Ua «illa.TJl\ap» ra3eTiH.ne ynKeH Mal\aJia 
)Kap1umaH)lbl. 0HaH 6ac)\a «fa>Kattbm rncrnp» )!(;)lie «AJJXHMH»» 
«K.a.uwp TY Hi» nereH eH.6eKTep >Ka3b!Jl.llbl. OcwHhlI~ 6api MeHiH. ¥CTaraH 
>KOJiblM, wal\ta KenreHiHwe WbIH)lhll\ i3.ney.neH TYbIH.UaraH. 0Hw l\8H.UaH 
Ta6acbu~? 0HbI }(,¥paHHbUI a»ThIHaH rn6acbIJ-1. OH.na 6yKin raJibIMHWJ-1 
CbipbI 6ap, lllbIH.UbII\. On - fanaMHblH Heci, AnnaHbII-\ ceJi, ruinap. 

A6au.ubnt "AnnaHbIH. e3i .ne pac, ce3i .lle pac!" - .nereHi con ceJ 
l\.¥paH. 

K.¥PaHra l\OCbJMwa, oraH )l(anrac TyciHiK pcTiH.ne naitraM6apbIMhl3 
M¥.xaMMe)l Pacyn AnnaHblH ec11eT ceJ.llepi 6ap. Onap.llbl «Xa.n,Hc» .nen 
arntt.llb1. 

COHbIMeH HaFbIJ ceHiM.lli TipeK- a»T, xa.n11c. 0HaH KeiiiHri en-eMip. 
A6att.llbIH.: «8MipAili fl3i WbIH.llbll\» (al\HI<aT) )lereH l\arn.llaCbIH KeaiHeH 
TyciHy KepeK. An .llaHanbil\ThIU Tepeu rwnwMH Marbrnacbrn an-<l>apa-
6H )len rn6aMbIJ. On Kici: Ty 6aCTa Ta1"1ipiM )Kapan~aH, 6acl\bl H¥PA8H 
6acTan, 6apnblK ranaM I<anaii .uaMhIFaHbl rnMawa Tepea rbIJihlMH UJony 
6epreH. 

AcrraH )l(Onb1 >K.¥Jl.llb13, Ali MCH K yH, OH eKi ait )KbJJI - ryren, 
>KeTi l\8T KOK, OH ceri3 Mhl~I ranaM 6000 - MarbI.UaH - TaCTeK; 6000 -
eciM.lliK, 6000- xaiiyaHaT. Ocb!HhlH, 6apnbffhIH ra)KaHbIII we6epniKneH 
)KapaThm, Tap6wenen, op6iTin, ;:iaMbITblll OTbipraH 11eM raHa. CoHbIH. 
iwiH.ne a.uaMra eJiHili fa)K8Hblfl H¥PblH8H pyxaHH >KaH MeH a)\blJl 6ep
reH neHneci - a.naM. Con I<aCHeTiHiH apI<aChIH.Ua on 6apnhll\ ranaMra 
l\O>Ka 6onyra nattbll\. OtthIH iJ.;ipe)Keci yJ1KeH. On TaaipiHiH. >Kapan:att 
fblJlhIMhIH rnHyra I<a6i11eTi 6ap. Con apl\hIJihI on Ken icTep icTei.J ana
.llbl. 8Mip.ni ryn.neH.nipe.ui. l>ipal\, anM81\TblH. .na CaJIM8Fbl 6ap .n.ercH.11.CH, 
a.uaM 6anachI con 6epreH Mon .nym1ere MacanaHhm, OHbI 6yn.n.ipyre 
niicTi eMec. On eJiHe 6epinreH eMip;d .ll¥PhtC eTKiJyre MiH.llcTTi. 
Annah rnparrbIHaH oraH 6epinreH H¥CI<ay 6ap, Typa )!(On 6ap, wapHraT 
6ap, rraphI3 6ap. CoHhl opb1H.Uayh1 KepeK. TeK coH.n.a raHa a.uaM.Ubll\ 
ranaM eMipi lllhIH.llbII\ )!(OJI.Lia 6ona.Ubl. OJiatt 6oJIMaraH KYH.Ue, .nyHwe 
oiipaH 6ona.nb1 (A6att). 

8J1-<l>apa611 eJiHiH «l\atthlpllbl )\aJia T¥PFhIH,Uapbl» aTThl e1-16eriH.ne 
xaJihil\'fhI rypa ){(OnMeH Mhm 6apaThIH .n.aHanap.UblH., xaKiM.n.ep.niH )!(OJI 
6aclllbJJibIFbI J<a)KeT .uen .n.anen.nerett. 
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A6aH)lblH. 38-ceJiHneri «MacnaH rypa iJnereH x:iKiMnep 6onMbl
ca lWH11e OHpaH 6onap eni. .. » nereH. 

CoHaH KeHiH 6¥JI x~KiMnepneH M¥paT-M¥CbIJIMaH x:iKi111nep ne
rcH ryciHiK rybrnnaH)l.bJ. Ana111 Mittii.eri - al1T-xam1cKe cyHeHe orr:.1-
pbm, rbUiblM iJ.'l.ey. On iJneHyne A6aHl1hIH,: «A.aacnaH rypa i3.uereH» 
tten aHTbm OTbipraHbI fbI.11bIM-6iniM hJleyre Tepic )!(OJI Kery I<ayni 6ap. 
A)l.acnaH rypa )l(OJJ,11,bI b.ueHy ymiH M¥Cb1JIMaH HMaHbI KepeK, rnap11FaT 
)l(OJibIHlla 6ony KepeK. OnaH 6on111araH Kytt.ue FbJJibIMHbIH. eJi ranaMllbl 
6yJI)l.ipy )l(QJlblHa arrapMal\. oi3Ai« JaMaHb1Mbl3,ll.arbl ll,11.pOIIbll\ I\apynap 
coraH Mblcan. 

fb!JlblMH bnettic lKOJiblHAa an.nr:.1MeH rn6m·ar .nym1eciH rnttyr1aH 
6acrny KepeK. 86y Hacb1p ;i.rJ-cJJapa6H)l.il'( «Ta6HrnT - Mar6yrarn Jle
reH rn111awa Karnnacr:.1 6ap. o¥JI Mar6yrar .nereH - WblH)l.bIK KiTarr 
lllblfapaTbIH 6acna opHbl .uereH ceJ. EacI<arna aHTI\aH,11.a, a.na111ra 6iniM
FbIJ1bIM 6eperiH tteri3ri OI\YJibII\ rn6urar )l,ereH MarblHaJla. 

A.11.!lblMeH a.naMHbII'( e3iH-e3i TaHYJlbJH. e3i 6ip ynKeH Me)lpece. 
Ii¥JI apa,!la Ti.11 6iny, ecen 6iny - ra6urar TaHYllbIH. 6acrr:.1 rnaprrapbl. 
Jl:YHHeHi raHy.!la aJIJ(bIMeH Kepy, ecry I<a6inerrepi T¥P· 

KepyniH. el'( 3op KepiKTici - AcnaH, ecryJlil'( el'( )l(orapr:.1 ;icepnici 
- :lH-KyH. 0.11al! 6onca Fb!Jlbll\!Hbll-1 6aCTb1Cbl - acrraH fb!Jlb!MH fb!.fJblM. 
811-<l>ana1< (AcrpoHOMHll) )l(:lHe MY3bIKa. Onapnb1 I<OJI)l,aH )l(acaraH 
.ua KepiKTi rnMapar - Iq.'PblJlblc- apxmeRrypa. KeniHriHil'( tteri3ri 
0JillleM,!liK fb!JiblMH 1<11ac haH.uac-reoMeTpllll- CHMMerpnll. 

C:iyne MeH ,llb16b1c (llFHH Kepy, ecry) FblJiblMH emueM iniMiHe -
I<aH,!lac1<a Herh.ne.rJy KepeK. Caiiwn Kenrett.ue rin, ecen, haH,Uac, acT
poHoM1rn, MYJbIKa. Ocbmap Heri3ri rn6HraT rblJlbIM cananapbl 6onca 
KepeK. 0HaH KeHiH, conap.D,bl TOJlblK MCl'(repreH CO'H,, a.na11<m TaHb!MFa 
ynec 1<oc1<aH ipi rbJJJbIM)lap raHa )l(aJIITbl .uym1e rnHy )1(0HiHne oi'i
ronray - .uaHaJiblK )l(OJJra, l!FHH <jl:inc:i<Pa lKOJJblHa i,:a,naM )l(acay KepeK. 
CoH)J.att !l,!laM raHa rbrnb1Mra JKon aIIIU)lbI. Conap.ub1 raHa x:iKiM Jlei'i
Jli. A6attJlblH.: «8p6ip ranblM x:iKiM eMec, :ip6ip x:iKiM ra.nhIM» .nereHi 
COJI. 

)l(orapbIAa aH.rwnraH HeriJri rwnblMH cananapnaH :in-<l>apa6u Jop 
MHpac KaJlllblpraH aaaM. 0HblH, Fb!Jlb!MH Ml!pacTapbl 6apJib11' a,!laM 
6anacb1HbIH. Keiiittri rbrnblMH-pyxaHH )J,aMybrna ~cep eTTi. Con ce6en
TeH ne OHbl eKiHwi ¥CT33 (8JI-M¥f'aJiiM ;in-Cami) aTaraH. 

8n-<l>apa6H eKiHllli ¥CTa3 6onraHJla, OHblH. UJl)l,bll!,Uafbl 6ipiH
wi ¥CTaJ KiM? On )l(OHiH.neri oil:napll.bI oprara canMaI<rrr:.n. I>i3JliH. 
JKarnaH..na Kon anaMnap 6ipiHwi opi,mra Apncrorenr:.ni I<Oll,Uhl. Coran 
6aH.naHblCTbI :in-<l>apa6Hni WhlrbICThIH. ApncToreni .uell)li. D¥JI niKip-
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.ui Tepic .ueyre 6onMai1nh1. 8iiTKCHi 6apnh11< rhlJlhlM canach11t.uarh1 
ea6eKTepiH apa6wara ay.uapi.111, o;iap.Llhll{ i1;1epi11 naMhll'KaH anaM -
::in-<l>apa6u. Apa6 ennepi11.ue 6ipi11wi ¥CTa3 AcjJJ1aTOH (CTnaTOH) .ueceni 
¥Jlhl 6a6aMbl3,!l,bl. On .ua ,icypblC, ei1TKe11i CTnarn111tblH 6apnhrn; f'hlnbIMH 
CaJI3CbIH.!\3f'bl e1-c16eKTepi ;in-<l>apa6nnil{ KOJ1bl!WH BTKeH. 8cipece OHblli 
reoMeTpillrnhIK el{6eKTepi11e ;in-<Dapa611 Jop M;'.111 6epin, naMhITl\3H. 

Eip TaMawa 11;ipce, ::in-<l>apa6H ApllCTOTCJlbMeH nnaTOH apa
Cb!H )1(31\hIH.UaTbm, 1<a6b1cTb1praH. Onap 6ipi11-6ipi TOJlbil\Tb1pa,nb1, 
Cllll\3H,!l,3H l\3HWbinbll\Tapbl )1(01\ nen Jl;lJICJ1,!l,CHJli. 

CottbIMeH l\3Tap 6i3.1.1il{ )l(aHana11 l\O~ih111 0Th1pra11 M;iceneMiJ 6ap. 
On: ;in-<l>apa6u M¥CbIJJMaH x;iKiM. OJ1~HMa11 x;iKiM. D¥JJ WhIH.!l.bll(l'bl 
6i3 6¥PblH, aTeHJM 3aMaHhlHJJ.a aWhlK ai:iTa aJJMUJJ.hll\. E1t.D.i, Annara 
wyKip, mhIHJlhII\ iJnere11 1aMaura )l(CTriK. Ocb1 )l(B1ti11.ue oprnra cana
TbIH ollnap 6ap. 

l1MaM ;rn-<Dapa611 M¥CblJlMUll XJKiM 6oJIFaHJl3, OHblH 3Jl,1J,blH,lJ,3Fbl 
6ipi11wi ¥CT33 KiM .D.en 6ineMi1? 5¥n apana 6i3 WhIH.!l.hll(l'hl ucnaM 
iniMiHCH i3.D.CY KCpeKniJ. 

AJJ.D.bIMeH .£\¥pa11,lJ,aFb1 aTaJIMhJW naiiraM6apnap, ;iynuenep, 
XJKiMiWP ;in-<l>apa6ure 6ipi11wi ¥CTa3Jl3P ne11 6ineMi3. D3Cl\3Cb!H 
l\OHFaH.D.a, 6apnhII\ FbIJJhIM.!lhl ueriJiH cannm blJJ,blphIC nai1raM6apJJ.bJ 
f'hlJJbIMH 6ipi11wi ¥CTa3 .11eyre 6ona[lhl. 011a11 Kei1i11, l\ar6attb!H. 
FIDK3Hblll FHMapaTblH canraH, MY3blKUHbll{ 6ac M31\C3TblH 6epreH 
l16pahHM naliraM6ap ¥CTa3. OHaH Keiiiu J1¥I\MaH XJKiM, 3¥JJI<ap11aifhIH 
.D.HXanap .ua 6ap. T<;bICI\3ChI, ucnaM rnp11xh111na na11anap ;in-<l>apa6H.D.iH. 
6ipimni ¥CTaJ,11.aph1 ):(en 6ineMi3. 

0Cbl apaµ,a 6i3 fblJlblMHhlll WblFblCTblK )l(;JHC 6aTblCTblK 6onhlll CKi
re 6ani11re11 )l(ancapbrna KenniK. 8J1-<l>apa6n HaFbI3 con )l(ancap.D.hIH. 
,11.a11acb1 6onra11. E¥JJ MJCCJ1e11i KOJray ywiH 11cnaM iniMi µ,y11uerc Kenep 
aJIJlhIH,11.a xanbil\apanhIK MJ,ne1mcT )J((lHhTH KbICl\3LIIa lllOJJbm eTeJ1iK. On 
0Cbl,!\3H W3M3Cbl CKi Mb!!{ )l(bIJI 6¥pb1Ht'bl 3UM3H. 

M¥ca, JJ:;iyiT, faiica nai1raM6apnap;1aH l(aJJraH ,11.iu )l(OJJ,11.aphIH 
¥CTara11 XaJihll\Tap, ~cipece oHhIH 6acmh1 eJ1i 11cpambtJ1Jlhil(l'ap e3apa 
>KiKTenin, aiiTbJC-TapTbICKa KOUJKeH. EKimui >Karhrna11, onap.D.hlll 
opTanbIFhIH folcI<a en,11.ep )l(aynan ani,m, MJti:c1111eri11 blJlhipaTI<aH. Con 
KC3JlC M;lJlCHH opTaJJbll\Tbl ¥CTaf3H rpeK 11an1Ianapbl 3HTbIJIF3H .niu
,11.epre Ken JKOJI 6epe I\OHMara11. 0HaH Keiiiu KeTepinre11 pHMJliKTep ,11.e 
con 6arhITTa 6on,11.b1. EepTiH Kene onap f'hIJJhIMH oiira na, ni11re .D.e I<aTThI 
THhlM canbm, Kyµ,anaii 6acrnraH. CmihlH cannapi,rnaH Ken FhIJJbIMiJ,ap 
Tally illbIFhICl\a, Oprn Arnll en;~epiHe Kapai-i hlFblCI\aH. HcnaM iniMiHiH. 
aJIFailll\bl KC3.[IC TC3 KeTepinyi11e COJI PHM lK3FblH3H (apa6wa rpeK-pMM 
en,11.epiHi!-l )1(3Jlfibl aTbl) KCJlfCH FbIJlblMJl3p 30p ;icepiH Tttri3reH. 
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8n-ct>apa611.ui1-1. anrawKbI ¥CTa3.1lapbIHblH iwiH.1le conap 6onraH. 
CoHblMCH Kamp HcnaM iniMi 6ac1<a JKal\TaH KenreH FblJ1bIM.1lapra 

.na lKOJJ aw1\aH. CoH)lblKTaH on KeJ.1leri 11cnaMHhlH icittiH. ,1laMyhltta ;icep 
eTKeH EcKi llihIFblC ennepiHitt M;J,1lett11eTi .1lCn 6iny KepeK. 

Anaii.na, conap.llhllt i1uitt.ne epeKwe tteri3.neri M::i.nemteT epeKUie 
opbIH aJIU).lbl. 0Hbll1 ce6e6i, AneKcaH.np MaKe.noHCKHH lKOpbIK.TapbIHbII-\ 
;icepi e.ui (2300 lKhlJl 6¥pblH ). 0Hbll{ aJl).lbIH).la M::!JleHH OpTaJ1blKTaP.llaH 
l1paH naTwanapt.1 Girnen Kenrett (Kup, Kana6tt3 T.6.). l1paHHaH 
6¥pb!Hfbl M;J.UCHJI OpTaJlblKTbl anaTblH 6oncal\, OHbm 6enrinepi illYMCP 
()Ka311pa) M;i,11.eH11ei-i, Keilittri aTb1 BaBHJIOHHll (6a6brn) lK::!He MbICbip 
EruneT M;J.D.CHHeTiH.ne. 

,ll.eH T¥pCal\ Ta 6i3re KepeK'rici T¥paH M;J)lCHHeTi - TypKi Tin.ni en
.D.CP M;J.lleHHeTi. 

T¥PaH M;i.nett11eTiHi1t HeriJri mourn JKar.naiib1 'lKeHiH.D.e l(hlCI\aUia 
M8FJI¥MaT. 

A.D.aM 0Mipi .ue, MJACHllCTi l(C. COJI e3i T)'bin-BCKCH lKepre Tb!Fbl3 
6aiinaHbICTbI eKeHi 6enrini. Ocb1 )f{anrnau a.11hm I<aparaH)la, K;aJaI<CTaH 
)!(~me OHbIMeH Kep111inec Ci6ip. OprnnhIK A311ll >Kepitt.ne, M;J)leHn 
.o.aMyra eTe epeKwe l\OnaiinhI )!(arnali 6oJiraH. OcbI ce6e6i ;::iytt11e>Ky3iH 
6acK;aH M¥3.naH OCbI aiiMal(rhm awhll\ 6onyw. 

AttTaJibII\, ConTycTiK M¥JLlbl M.\-'XHT MpJJ.arhl ,1larrara )!(aHblJihln, 
.nel-\retti OM6b1 af!MaFbllla .ueiiiH )!(CTKeH. EKiHwi 'lKaFhIHaH, A3¥U1H1>1a 
ipi rnynapbIHbIH. 6acbIHlJ.aFbI M¥321ap. AJiarny, TllHh-illaHb, )l{o!irap, 
fHManaii, Anrnii, Cairn TayJiapbIHbllt eTeKKe i,:apaii C03hlJibln, AnaKeJI 
.D.C!ireiiiHe .neiiiH Tapanrn. CoJ1 M¥JLl3P.llhlli cbrpFbITbln anbm KeJireH 
weriH.D.i rncrnp caKraJmrn. Ocb1 aihbIJiraH eKi M¥3Llb11-\ apaJih!Fhl, 
coHay KacnHH TeH.i3iHeH 6acrnn, l(a3aK .1lJJ13CbI Ci6ip apl\bl.llbI co3h!
Jihln, 4yKOTKa-AmcKa )KepiHe )f{<l!lraci,:au. OJI KC32J.C 6ep1rnr 6¥fa3hl 
6oJIMaraH. A3Hll, AMep11Ka K¥PbIJ1bI1' )KaJiracTbI 6onratt. CoJJ )KaJIFaC 
apl\b!Jlbl KenTereH aH_Aap, )f{:lttc aIJ.IllbI aL1aMnap AMepuKa J\\-'PilhIFbIHa 

0TKCH. 
OttaH KeiiiH M¥3 epin. TonaH cy l(amaraH. 6µ Ol\llfa ocbI;::\aH opra 

ecenneH 30 MhlH )KblJl waMJCbt 6+pbIH 60:1ra11. 
Con Ke3.D.e M¥3 l(aMa.TJAap,'J.aH 60.1ratt a.naMJJ.ap rncneH i,:apynaHwn, 

TaCl\a naHanaraH. Tac M:i21,ett11eTiH JKacaraH. Con M¥3 I\aMarrnw11 op
Tacwtt.o.a 6oJJraH, TacneH Kapy.TJaHraH a,1laMnapnaH T¥PaH xa11wi-,tapb1 
rnparaH nen 6ineMi3. Con ce6emi. 6i3L1ep - KeHwinep e3iMi3.ni con me 
.lJ.;iyipiHeH l\anraH H:icinMiJ nen 6i.11yiMi3 KepeK. OJJ me nayipi 6epTiH 
KeJJe !\Ona, TeMip .1layipiHe KeH MaMaH.D,blfhlHatt ai!Ha.11;:ih1. Ocb!MCH 6aii
naHhrcT1>1 6iJl!i11 TiniMi3 ,1le, )l(cpiMi3 ne. ~'1b1pbIMbI3 .na TOJihln :iKaTl\aH 
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MHpacrnp 6ap, «TaH6anb1 rncrnp» 6ap. CottbI 3cprrcy 6i3rc MiH)lCT. 
0Cbl )!(0HiH,D,C MCH ci3)lcprc 6ip aHhl3)lbl aihaiihIH, on «AT 6alina)lh1M 
a6al\l\a». K,a3ipri JaMaH)la A6al\aH TypKi tt::iciJI)li Xal\aC XaJil\bIHblH 
oprnn&IFbI. On -A6a1<:xau. 

A6al( - OTTbII\, uaya, HfHH aw)l&n~ ylii. CoHaH 6apn&II\ ecen 6ac
TaJJa.i\bI. Ecen WOTThIH ecKi Typi A6al\ arnnraH. li¥JI e3i acTpOHOMHH 
iniMiH.ue ynKcH OpbIH ana)lbl. 

EKiHwi ra~mrna ecKepTKirn «Apb1cTaH6arr» (I -cypem ). M¥n)la OH 
eKi ai:1Jibll\ )!(:lHC Mywen )J(b!J1)lbm; Torrrnp ynKCH weu6ep 601-i&IH)la Kimi 
weu6epnepMcH KepccTinren. Kimi rnett6epnep.uiu CbipT )!(afbIH).J.arbl 
can.uap OH eKi a\:\ - Myrnen peTi, iwiH)lcri caH)lap con )1(¥JI.Ub13ra c::iliKec 
)J(CTi l\aT KElKTiH peT CaH,uapbl. 6acl\aUia aHT(\aH,!1,8, :ip6ip KeK e3iHiH 
6acrnnl\hl opnbIH)la, yilin.ue, )!(afbIH)la opHanacl\aH l\3JJIIbl. OHbIH 
iwinae cKi KeK KyH Men Ail, 6ip nma Tal\Ta. 6acI<a 6ec KeKTcpJliH 
yiinepi oH,'lbl-con,1J.bI cKi)leH. CoHhlMCH 12 )!(\'Jl.Llhl3 7 KeK opHanacl(aH: 
2+5x2=2+ IO= 12. 

Kyn Men AH.Ubl, J\¥pau.uar&1 THicTi cypenep,ll.iu caHaTbl 6oi1bIHrna 
6enrine.rliK. 

91-WaMCll-Kyn. 54-I\aMapbr-Ail. 0Jiap,!!,blH alinapbl - ~tyillCJI 
)!(bln/1.apbt lK;me KoK perrepi: Ai:i-1 KoK, Myweni 4-K,oHH )!(b!J1bI, 
Kyn 4-K~)K, Mymeni 5-¥ny, (c:vpemmi11 ac111bl). Erep )le ocbr eKi 
¥J!bI rub1pai(rb1 cKi l(On):(&Iu 6ineri .r1crr ancaJ\, 6ec-6ecTen on caycaI< 
KeKTep.UiH peTiH KepceTe.L1i. Aiira 6arn kren, !\OJI )!(alirau.ua Atthll-1 
TYChIH OI-\hTHaH, )J{~UJ.Ub13bIH TYCbIH COf-lbIHaH .ueli.ui rnli. Con peT
Ke }J.:lJJ. )J{a1-1a Ali :ipI<awaH on )!{31\TaH, KYH 6aTI<aH cou, 6aTbICTaH 
Kepinen,i. Kyn co.r1 )!{aJ\Tan UJbIFI>ICTall mi.lfa..flbl. Oc&1 peTneH anraH)la, 
eKi l\OJJJJ,hIH 6ac 6apMal\'rapb1 2 l(ar KOKri 1<opceTe.ni, onap,ll.hll"l Mymen 
yi1nepi 3 )!{;me 6. Co11 CHHl\Tbl CKi C¥1\ caycaJ< - 3- )\3T KeKTi KOpCCTC}J.i. 
Onbm yi1nepi - 2 )!{;:ine 7 Mywenep. Onan 1<ei1in eKi oprnn !\OJI - 5 l\3T 
KeKTi KepceTe.ui: OHbrn yi:inepi; 5 )1(0He 8 Mymen.uep. EKi aTbl )!(OJ< 
caycaI< 6-1\aT, KfJKTi KepccTc)ii, 011b11~ yfincpi 9 )l(::Jne 12 Mymen!lep. 
Al\bipbIHJJ,a eKi Whrnawal\ 7 l\aT KOITi 1<epceTe,1J.i; OHbll{ yfinepi I 0 
)!(:JHC 11 MYWCJll\Cp. 

Y nKeH me1-16ep opTacbIH,Ua TeMip I\a3bll\ 6cnrini. Oub1 KeK TypiK 
OpxoH Tal{6achIMeH 6epn,iK. - T (TcMip), - I\ (l\a3bIJ<). EKeyineH 
illbIFa}J.bI: TeMip l\a3bll( 6cnrici. Con TcMip l\a3bII\Thl rnrrl(aH a,[J.aM 
a,1J.acnaH.rI.bl. 

~.llhl3}J.bl acnaH 6otlhrnwa )!(OJI rn6anh1. I\a3aJ<ThI rn6y.rJ.bll\ 
CH ccuiMJli, KOptteKi 6c11rici )J{eTi1<apaKmw arnnaT&IHbl KoK WoMiw 
)1(¥JI.llhIJJJ.ap. 
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KeK llleMiwTiH Ma~aiih1H.LJ.ar1>1 e1ci )l(\'Jl.ll.bl3 CbIJbtrbl KyH ¥51Cb1Ha 
.uan Keneni. Con apl\bln1>1 cb1ranarauna, TeMip I<:a3bll\ rn6brnU.LJ.bJ. On 
KyHHiH; MyweJJ)liK opblH.llafbl ¥ny )l(Wnbl .ue.LJ.iK. An, AA 6ofihrnwa 
ariratt.lla on apa6ma Ac3.ll, Ka3ai<wa Api,1crn1-1. Con ap1<b1nh1 acnaH, ac
natt )l(OJibl awbIJJa,Ubl. On e)l(eJ1.11.eH T¥patt eJJiHiH; K.acHerri oprnnbtrbl 
6onraH. TypKiCTaH, Apb1crnH6a6, <l>apa6 (OTblpap) yweyi 6ipitte-6ipi 
)l(aJJrac, MaFblHanac, rn611rn, pyxattH, 6iprpac f<¥pblJibJC. «0Tb1pap
.ua OTbl3 6am>, Eann1p 6a6b1 Apb1CTaH-6a6 .uereH C03.lle 6apJiblK acT
poHOMIUI fblJihIMblHhlH; tteri3i )1(8Tb1p. Oif,na 6oncb11-1, ApbICTaHHblH. 
Att&I raJibJMHhUI, ri.1n1>IMHblH; aifuacb1. Eip aif.na, oprn ecennett OThIJ 
KYH T.'.lyniK. Cott.Ubll\TaH Aa att.llhlH; anaT¥JblH op1>rn.napbl 6aKb1J1ay.lla, 
enwey.ne 6onratt. CoraH apHaJiraH 6enrini opb!HJJ.ap 6onraH. 0ThI3 6an 
con. On wett.6ep enweywi, on ca)J.aK, JKa1\, acnaH Ch13btrbI. AcnaH 12 
C8.ll8!<, jlfHH 30x l 2=360. 

8Mip TeMip 0Tblpap.ua 1<attTb1c 6onraH)J.a, lrn)l(paHblH. 807 )l(blJlhI 
eJJ.i. 0Tb1pap aTblHhHI caHJlbJK Matti 807 6onaJJ.hJ. Oehl caHAa 6ip ra>Kan 
6ap .nerett.ui )l(a3raH eTKeH JaMaH.narb1 ranblM.llap. KaJip 6i3.uep coraH 
6ip Cbl~a ManiMerrep rnybm OThlpMbI3. 0HbHl fopin 6¥JI apa.ua KeJJ
Tipyre OpblH Tap. 

OcbI attThlJJFaH)J.apMeH 6aifnaHbICTbJ 1-cyperri T¥paH J<aKnacw 
aTU.LJ.bif<. E¥JI 11:acuerri ayn11c opHbIHJla rnnhm lKUTl\aH Chip 6ap. CbmaK 
6ipi OChI Ma~aFhl TayJlblH 6acbrna H¥XTbIH Keneci TOk,"TaraH )lereH 
31{bl3bI: «EacwH,na );\a3b1F¥PTThlH KCMe KaJIFaH, DOJll\13Ca OJI ayn11e Here 
I<anraH ... » oifnan KapaHbl3. 0;1 cottay M¥J 6acKaH .nayip.nifl USII\ Ke3i ... 
On me Ma,11.emteTi11 f<¥PFaH JaMaH. 

n¥JI eJKenri I<ac11erri OpbIH.llhI KeiliH )l(<lfla)laH JKatt.rhlpTblll, 
nailraM6apb1Mbl3 6arn 6epin, caneM lKOJl,IJ.aratt. Cottb1Me11 T¥pa11 
1<al(nacbl Hc11aM K.a11:nacb1 )len 6i11y KepeK. )i(eTil\apal\Wbl - KeK weMirn 
acnatt caraTb!HblH. rbmhlMH Tini ceKi.111li TeMipl\aJhil\Tbl attua.JiyJJ.a. 
On llleMiwTiH. Ma~ai1w KyHAe 6onraH)la ca6b1 )!(¥JI.llbl3 lllapwb1,cr.a 
- )!(blJlf<bl MyUieniH.ue, att 6oilbrn1IIa M1naH - Tapa3bI JK¥J!.Ub13bJH.Ua. 
On rn)J.a.nan TapaJbICbl. Eip ott-TeriH.ne Ky1rni1~ apa6rna lllaMUIH 
MeH T¥paHHblfl llleMiw Te1nec 6onybl ra)Kan eMec. 8iiTKe11i on Ken 
Mbl~araH lKbl.Il.!lap 6¥pbrn oprat-.: TyciHiK ~pHaFbI 6onyra bll\THMan. 

~JlhI3 lllapwbI )lerettiMi3 1-cyperreri ynKeH MyweJ1.UiK weH.6ep 
irniHe Cbl3blJ1FaH mapmbl. 0Hbff( rnpT 6¥pb!WbIH.Ua eKi i<aT KSK JK¥Jl.!J.bl3 
opblHhl T¥P (2 )l(aHe 6). Onap eKittmi acnaH - Aiil\hI3 lKatte 6 acnaH 
- lllott.aif. Ocbt eKi catt 2+6=8 rhrnb1M11 rn61ffH 3aflra cora.llhl. On Ty
pac1>m.ua aihi<aH6bt3. 6i3 fi¥JJ apa.na TeK Ke3re KepHe1..-ri 6oncbrn .uen, 
con caH.uap.nw Cbl3blf< opracb1tta Kiwi wapWbt TypiHAe KepcerriK. On 
caHnapJlaH TeMip TeK caH.uapbl Wbtr3.LJ.hJ: 

23 



62+26=88 

62-26-36 

T¥pau 1'a1'nacb1 

91-Kpi, 54-Aii 

1-cypem 

Ocw TeMip rycittiriMeH 6attJJaHbICTbI TafbI 6ip ecKe anaTblH uapce 
opTa.LlarbI TeMip I\a3bH<neH 6attJJaHbICTbI yrnKiJJ.Lli I<apaH;b13. 0Hbll"I 
rne1-16ep.ueri eKi 6acbIH.Qa 5-acnaH. 0Hbll-I Teri TeMip. CottbIMeH Ter.tip 
yrnKiJJ lllbll\Tbl. 0Hbll\ 6¥pbll!lTapbI: 

15°+ 150°+ 15°= 180"~ 15( 1+10+ 1) TeMip 

Tac 6¥pb1rn ( 15-cype. AJ1-xm1n1p-Tac ). 
M¥Hbil-I e3i MyuieJJ 6¥pb1w1<a Ten: 
TeMip I\a3bII\, aJJ l\¥paH.Qa AJJ-Xa.Qll.LI 57-cype. OJI 19-6ac 6arn-

786. f\¥pamtbll\ cype caHbl, 6-ram1M caHbl. )l{yperil-l.Qi COl\TbipaTbIH, 
TblHblC anaTblH l\bl'.3blJI KlHI mcri COJl TCMip. 6apJJb!I\ fa.JlaMJJ,afbl 
JK¥.fl)J.bl3 TCK 3aTrap imi111wri aybtp MeTaJll\ap T¥PaI<TblCbl .na COJl TeMip. 
A6ai1 ce3i eCKe TyceJ(i: 
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R,'apa .}Jeep adaM3arnf)a 60.TT,'a11 Me!(ell. 
K,a3b/Ha iwi mcm,~a11 ;,p mypHi ge11. 

lu1i11de .J!Cf3 MW/ mYJmi ac1>1.~b1 6ap, 
Ccvwpilbllf e11 apmbl£bl 11a1tcb/Cbl eKeH, 

~ .nen A6ai\ )1(¥M6al\ C¥PaI< I<OHbm, oratt «TeMip» i1en )l(ayan 6epe.ni. 
OiiJJan l\apanbll\ - couay me M;i.uemteTiH,ne i1e 6apnhll\ FhIJ1hlMHhlH 

attHanhIC KiH,11iri ).len, TeMip l\a3hII\ ,nen TaHb1ca, COHhI A6att 
HbIFattTaL\hl... TeMip.nitt T;ittipi Tapanb1HaH 1w, acnaH J\¥PhIJihIChIHL1a i1a 
11<ypeKTe T¥PFaHhIH KepaiK ... CoHhHl 6<>piH 6¥J1 KyH.ne fhIJihlM .n<>neni1en 
6epJI.i. TaMarna M¥f)((I!3a OCbIHJJ.a, )KOrapb1JI.a aHTbmraH A6al\ TyciHiri 
.ne OChlH.lla. On nailraM6aphIMbl3.!lhlH hHJKPa canapbJMeH 6aiinaHbJC
ThI. OttbIH Heri3ri illaHH-1\0HH TyciHiritteH Kene.ni. On Att.n1>1u yiii. On 
Wrurn, 6ac)\all1a amyl.la l(bIWl(aw. Apb!CTaH6a6 nett !(amp l(blWl\aw 6an 
OJI - Aw MeKetti. OttbIH apa6ma aTbr An-CaparnH. 0HbUl naHfbIJihl MeK
Ke MeH Me.n1rna apacbm.na. Oilnan K:apattb13 ]\aHJl.att ra)l(an, A6al\ con 
JI.8HFhln,llarw 6eJ1ri - OTTbII\. On apa6wa M¥Fanact>=220. 0HbUl cattbr: 

220 - qiapa6 f¥.1\bipa.n, cattbIHa Kocap 6oncaK, llfHH 

{

504 
284± 220 = 64 

50+ 14=64. 14 - OTTeK CaHbl ( OTTbll\, A6aK). 
l\1>1cKacw, T¥PaH M;:iJJ.eHtteTi epre Tybm, Kem l\aJJ:Jl.bI .n;ey re 60J1a

Jl.b\. Cottw Kepcery M3KCaT. 
OcbJMeH 6awnattwcTbl XaJJl\bIMhl3JlhlH epTe.neH Kene 11<aTKaH 6ip 

acnaH JK¥M6arbJH KepeiiiK: «EKi eMeH, )l(eTi TepeK, anThl KatthlH. Ea
ChJH.Ua )l(fillbrparw fopi JlaHbIH. Eip Wblttap, ym Kaparaii, 6ip )l(MFbI3 
ran '6apwacbIH aiha 6epin He KbinattbIH». 

lllewywi: EKi aJihm - Kytt MeH Arr. )l(eTi TepeK - )l(eTi KapaKrnhl. 
AJITbl l\aiih1H - anThI YpKep. E;:ipittitt ai1Hanacb1 ronraH ~.llb13.!lap -
.nattbIH - )l(anb1paKTap. 13ip Wb111ap 6¥J1 ranaM KiH.uiri - TeMip I\a.3hIK. 
Yw K,aparail - Tapa3bI - M1naH. )l(aJJFhI3 TaJJ - Tau WonnaH. O.naH ;:ipi 
6apWblCbIH aiJTa 6epy KHblH. 

Oehl attTblJlf'UHJJ.ap;rbl a\:"1b1pa 6inceK, acnaH FblJlbJMhIHa )!(OJI 
rnnl(aHbIMhl3 6onMal\. Oi1mm KapattbI3. Oehl ~M6aKTblH Ma3M¥HhIH 
T¥J1aH l\al\nacbIMeH C<l.'IbICTblpbm KepiHiJ. Ta~rnwa TepeH c~ttKecTiK 
6ap. EKi eMeH ~ eKi 6an. cKi 6ineK. CoHAa KeK weMirn :>KeTil(apaKWbI 
MaHJlafibI. On weMiWTiH, rvlmau ~ Tapa3b\HblH iniHyi, IllwHap TeMip 
KaJbII\ con )l(b!JI 6acbIH aiib1paTbIH, Att.UbtH ToFbrC opHbI «EKi 6aTwp 
corhICTbI. Ai1 Men YpKep,llett TOfblCTbP> ncrcH '.lKbip 6ap. 
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)Kornphl.lla KeJnipinreH 1-cypeTKe I<OChlMllla 2-cyperri ¥CbJHaMbI3. 
M¥H.lla OH eKi MyweJI.lliH. 6e;irici peTitt.ne epTe.neri KeK TypiK - Opxou 
TaH.6anaphltt rraJ:i..nanaH,!l,hll\. 6ac1<mna aJ:i.T1<att.na, )l(hlJJ arraphlHbIH. 6ac 
:ipinTepiH OpxoH TaH,6ac1>1MeH 6ep.niK. Eac :ipimepi 6ip.neJ:i. )l(hIJl arra
phlMeH COJI TaH,6anap.llhlH. eKi Typi, C:lJI HKeM.nenin 6epiJl.!(i. 

MhlCaJJhI, )l(blJiaH )f(hlJl.llhl .nerett.ne 6ipiuwire ~)ICb)JiaHFa can ¥1<cac 
rnH.6a aJJhlH.llhl. An )l(hIJll\hirn «)K» :iprriHiH. aT rnrnchrna ¥1\Cac Typi 
aJJblH.llhl. E.p1 rnH.6anap.D.bl TaH,!l,ayra 6e11rini FaJihIM AJITaii C:ipceH¥Jibl 
AMaH)f(OJIOB 6oJihlCTbI. Oehl TaH,6anap.nwH. TaMawa yJ:i.necKeH )f(epnepi 
.ne 6ap. Mb1CaJJbI, TeMip I\a3hII\ TaH,6acb1 rnH,6anapbrn )l(aJ1racTbipratt.na 
Hal\ MarttHT Tinitt.neJ:i., rnH,6a WhIFa,D,hl. EKiHwi 6ip TaMawa Hapce
Meruitt )l(b!JlbJHa anraH OpxoH rnH,6acb1 Whlrhlc en.nepiH.ueri a.naM 
6eJ:i.HeciHe .n:in Kene,D,i. Tayhll\TiKi Ti36eKTenin ¥llll\aH l\¥Cl\a Kene.ni 
(TaYhll\). On .na .n:in. EKi MyJ:i.i3.ni CHblp TaH.6acb1 .na ,D,<iJJ Kene,D,i. Ocbl,!l,aH 
Kenin, Opxou TaH,6anapbI acrraH iniMiHe 6aJ:i.naHbICTbl Wbll\l\aH 6oJI,D,bl 
Ma ,D,erett )f(OpaMan 01\Ylllbira TYhIH,D,BTa,D,hl. Oehl ynriHi cal\Tan, .naMbI
TY,D,hI ¥CbIHaMhl3. 

Mymen TaH.6anapL1hIH. illIKi )KaFhlH.lla coJJap.llbIH. KeKTep rnH.6acb1 
l\OHbIJlFaH. On rn1-16anap.nh1 6i3 l\a3ipri acTpOHOMHll FbinhlMbI 6oiiblH
wa M.llbll\. TeK, c:in TY3erynep eHriJ,D,iK. Con Ty3e1y.uiH. M<iHiH 6i3 OJI 
KeKTep.niH. epTe.neri :in-<I>apa6n, :w-6npym1 3aMaHb1H.uarb1 Typnepitte 
KenTip.niK. An l\83ipri FbIJlbIM.UaFbIChI 011ap.Uhl esporranbil\Tap.uhlH. can 
.!(e 6onca e3rePTKeHi. 51rnH onap con TaH.6aJiap.!(hlH. 6aC-Ml\Tapb1H 
Kpelll KecKiHMeH T¥Hbil\T8H.llhl. TeriH.ue on .ua ornplllblJI.llbil\TblH. 6ip 
KeJieH.Keci 6onca KepeK ( caJJbICThlphm l\apaH.hI3 ). 

6¥JI cyperre 6i3 lKOFapb1.na aJ:i.Thrnran !\OJI rnH.6achrn (aJ:i.ra 6arn 
icTereH) lKatthlJIFaH anal(aHra 6aJ:i.naHhlCThlpJJ.bll\. EKi 6ineKTe AH. MeH 
Kyu. I\anraHJJ.apbl caycal\TaphlMeH 6enrinem-eu. CyperriH. acThJHa 
Mylllen MeH KeKTep Ti3iMi 6epin.ni. 0HJJ.a 6attl(aH.hl3JJ.ap, Aii MeH KyHHiH. 
Mymen MeKeHi 6ipJJ.eH 6attl(aJia.Uhl: AiiJJ.iKi 4-Mywen I\ollH. KyH.UiKi 5-
Mylllen ¥ny. 6¥Jiap eKi 6ineK, eKi eMeH. I\aJlraH 6ec caycal\ThlH. Mywen 
MeKeHJJ.epi eKi)J.eH AHl\bI3JJ.iKi: 3-6 (6apb1c-)Khrnau) T.6. WonrraHJJ.iKi: 
2-7 (CHblp-)Kh1nl\hI), Apaii.uiKi: 1-8 (TwwJ<aH-I\oii), llioH,aJ:i..niKi: 9-12 
(Mewiu-.[(oH.hI3 ), CaH)Kap.niKi: 11-10 (Tayhil(-lfr ). 

T¥paH l\al(nacbIHhlH. ocb1 eKi 6ei:iueciu KeHe M:l.lleHHeTTiH. ynrici 
peTiHJJ.e fhlJJblM TapHXhma KipriJince l\¥6a-l\¥n 6onap eJJ.i. hl¥tthlH. e3i 
UHl\hlH KepHeKi Mb1ca11.11.ap 6oJIMal\. 
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On e«i .uyiue.ll - On cayca1<, 

i ~ Tf,.'Ull(O.'{ '? j) _, "l;UJ(,N 

2 O C Uhlj! {j ,ti /( et:l 

.3 .f !5opc g ~ A1ew.w 
1---+--+-~~---i 

~ H /t;c.:iH iO 1'> Tay~.-"' 
s > '{.< y u r- u,,, 
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o (J :Jf:w..aH i2 ~3 .llo;co.3 

2-cypem 

/(exmep 

i J> Au 
12 1' A~UJ 
'3 'ii' 1 fi!Ok70H 

' ~ !;.r,;'{ 

oph!H.Japra ayh1o:att. f\fbIC<LlbL Ernnerre fhLlhnm opra.lhli\ .;\_1eKcaH
.1p1U1 OO-Ubl. Kei!itt.=ie PyMH~-Bl!3aHTIUf 60.UhL 

Hc.1a\1 ini\1i .uym1ere Ke.11rett.::1e FhLlbnm ~cep eTI:eH ra"J::>iJl,!Jlap 
co.1 opralh!Krap;iaH Wbil\l\aH.=tap e.::1i. Ocb!MeH 6afLla.JTh<CTh< EcKeH.:l.ip 
3pKapttattblH eciMi l(+patt;i;afb1 eci\t\leH Kamp ~·ype.li. Cc;:; fo['NE

wa alrrhGFaH WblfhIC aKbIHJ:apbl eKi 3)f-1KapH3Hhl:E.::lbi ::rrar:':iCTh-psm, 
e3.::1eµittme ~.::te5H Kahap\iaH ;f{aca,JbJ. lk.1a"r i;ii'>iiRiE .J:'{ffir,e-;ici31rriz 
JKa.1nb1 .:ra'.1y 3aMattbrn;ia ott.aai1 Kahap\!aH.Jlap nai°'r..Jac;,;3 6os:=a."i' :a:n.r. 

fiepTlH Ke.le. 03Tb!C e.1_=iepi L(3MbIIT, HC.la'.! enitteH r-.-y;rr &.'ere 02.CT2:::.C'i:_la., 

3+1KapHallbrn;:{hl reK Katta AneKcatt;ip ivfaKe.J10Hcxuz i:v:: :-:.:e ra..Tul!IL 



l\¥paH.L1<lt'bIHhI cb1prn:a rncrnn, 6apJlhII\ FblJlbIMH - pyxaHH MHpac rpeK
Tep.uett .uerett: coJ1 apI<blJlbl TeK 6aTb1c Eepona raHa a.naM,L\apra JKOJJ 

6acwbl ,L\crctt OTC ycTipT ¥Fb!M, e3iMwin lKB!iCBI\ I<arn.ua naii.ua 60Jl,L\bl. 
b¥Jl Keparap H,L\Cll Wb!FblC eniH, COHblMCH I<arnp HCJJaM eniH JKaynan 

anyra 6arhirn11Hl,L\hl. CeiiTin onap eH.ui etd Mblli lKblJJ.UaH 6¥pwttrb1 Ec
Kett.uip.ui I<ahapMaH eTy.ui KeKce.ui. 

A6aii,nhlli noJMacbm EcKcu.uipre apttayb1 OCbJ JKar.uaii.natt rywn 
e.ui. 8TKe11 XIX racb1p.uw1c1 all!\ Ke3itt.ue Eepona en.uepi 6yKin lllblFhlC 

en.uepitt, reric JKaynan anyra JKal\blH.!lCl.L\hl. liapJJbll\ M¥CblJJMaH en
.nepiHeH T;'lye11ci3.uiriH caI<Tall I<anratt TCK TypKHll 60JJ.Ubl. Otthll\ apTw 
Keweri 6aTblCTbl I"blJlblMFa KtniH awI<aH HCJJaM M;'l,L\CHHCTiHi!i Mblli 

)i(b(Jl,Ubll\ ;icepiH Olllipin, M;'l,!lCHHCT nett rbIJlblM .ua, .uiHH TapHXTa I<aiirn 

I<apay Tapi3,Lli l\Hl!HtlTl\a ;JKCll COI\Tblp,L\bl. 

Co1U1arb1 EsponaHhI!i Kenin TOI<TaraHhl 6apnbll\ MJ.L\CHH, rbIJJb!MH 

Heri3.uep.ni1c1 6acrnyb1 TeK rpe1nep.uett-pHM.Uep.uett, 6aTblC Eapona,L\att 
60J!bll1 Wbffa,L\bl .na. 6acI<a eJl,!lCp MJ,!lCHHeTTCH Th!C I<anra11.uap 60JJblll 

TaHbinaJ\bI. Oehl T¥PFbI.LlaH ;'lpHHC EcKctt.r:dp 3¥JJI<apHaiibIH onap.D.blli 
6acI<hIHWblJlhll\ lKOJ1hIH.L1ar&1 6ac I<ahapMattbI, ::iyn11eci 6on&m rn6w.ria

.ll.bl. 
fpeK-PHM M:i,nettHeTittitt. :icepi. AncKCatt.n.p MaKe,!lOHCKHii EcKeH

.uip lKettitt.L\C A6aii.Ub!tt.: «Ocb1 lK¥PT EcKeH.uip.ui 6iJ1e Me eKett?» arrb1 
)f(b1pwtt Ol\blfl oiinal\bl'.!.Uap. A6att.Abll\ aJ1,L\h1H.Uarh1 <l>ep.L1ayrn, HH3aMH, 

Hayau CllllKThl WbJrhlCTblU ipi aI<blll)\apbI EcKen.nip.r:d Ma.naI<Tarau A6aii 
onapra KOCbinMaH EcKCH.L1ip;1i 6aCl\bIHlllhI, I<aHI<¥ifJ1bI 6eiittecitt.l(e CH
narraii.u1>1. Ocb!H,L\a He Chip 6ap? 

liipittwi a,nacyra ce6enKep 3¥J!I<apHaHbIH-(K.OC Myiii3.ui, T::IJK 
KHreH) ,L\ereH C03,L\i :ip TypJ1iwe Tyci11y.n.e 60JJblll OThlpraH T;ipi3.n.i. 

l\¥patt.r:1ar1>1 3¥J!I<apHattbIH A6noJJJia 11aHhmmaH, ;iynerri I<On6acwb1, 
cal!xaTwb1 rh1J1b1M peTiH.LIC c11narrana.uh1. EKittwi lKafhIHatt EcKe11.r:1ip.r:1i 

(AneKca11.L1p) .ne 3¥JJI<apttatthIH arnraH. OllhlH ce6c6i AneKcau.r:1p Ma
Ke)J.OHCK11li rpeKTiH aTal\ThI 11aTlllacb1, I<a3ipri )l(hIJJ ca11ay)J.a11 330 lKhlJl 

waMaChl 6¥phm Enmerri-M1>1cb1p.D.b1 lKaynan anraH. On en.ne epTe,L\eH 

Kene )l(tlTKtlH ;'1)1.CT 60HhlHlllU Tal(l\tl OTblpraH naTllla 6acb1Ha l\Ollll\ap 

(I<oc) Myi1i3)1.i TalK KHri3y paciMi 6onra11. Onap,Llbl!i ::iy;meci AM011 Kytt 
6anacb1 6011hm cattanraH. CoHhlH op11b1Ha 6aphm, con aym1e i3iMeH 

AMMOH 6a6a aThl MCH l\OWI<ap Mytii3.ui T;J)f( KHreH. 0Cbl,[\UH 6acTan, 

EcKeH.L1ip (AncKCaJl!W) 3¥JJKapttaHhlH aTUHFaH. OuaH Kciiiu on Basn

JJOHHll (illyMep) cni11, Hpa11nh1, Opn A3Hl!Hbll~ KomereH )l(epiH e3iHe 
I<aparrb1. 
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Ocbtnaihua epTe.ueH Kene >KaTt<aH M;i,nem1 oprnnbtt<Tap rpeK 
HMnepHllCbIHblH l\O!lbJHa KelllKeH. Ocbt ce6e1ni 6apnbII\ Fh!JlbIMH 
M¥P8 rpCK TiJJiHJle Cal\TaJlf'aH. fpeK faJlbIM.Uapbl OCbIHay ecKi M¥paHbl 
- ( lllblFbIC nett 6aTbICTbl) e.u;)yip ,U;)pe>Ke.ue 11repreu, .uaMblTl\aH. 0Jiap 
eJ.uepiHiH 6¥pbIHFhI Fh!JlblM.UapbIHbUI Mb1ct.1p.ua11, BaBHJJOHllll.!l.aH 
anraH MHpacTap.llhl coJJ rpeK TYPiHJle TaHbITt<au. Mb1ca11b1 ct>anec, fl11-
<1Jarop, flnaTOH Clllll(fbl FaJlbIM.uap,llblH lllblFblCTaH ;JKeJJrCH MHpacTa
pbIH, COJl a.uaM.uap.UblH e3iHiKi .uen TaHblFBH. 

fpeK M;J.UeHHeTiHiH. epnen T¥PFaH KeJiH.ue OJ1ap.uw11 T¥TblHFall 
.n.iH.uepi onttMnmtiK .uen aTa.nraH. 0HbtH. t<WCt<allla MarwHacbma OmtMn 
rnyw acnaH.Ubll\ :>K¥Jl.llb13 l\¥.11.attnap.11.t.1H. MeKeHi .uen TaHyb1. Onap.11.t.1H, 
CH. 6ac 6acwblcb1 3eac aTaJiraH. OttbIH 6i3we aTt.I llloH.aii, apa6wa 
Mywrnptt. 

CoJI aJITblHlllbl acnaH eymteci, illyMepwe aTbl Map.uyK, pHMWC, 
naThJHllla aTbI !Omnep, 1-2 cyperrep.ue OHblH Mywen.uiK opwH.ua
pw 9 )tc;me 12 - MewiH ')l{;itte ,l.J,0111>n. 51rnu T¥pau l\at<nachIHhII-1 
MaH..uaiiwacw. KaeKa3-l\1>1pwM T;)pi3.ui Taynw rpeK ')l{epiH.ueri OnuMn 
Taybt onap,llbIH T;)H,ip MCH MeKeHi 60J1blfl caHanraH. )l{eTi t<aT K0K, 6aCt<a 
~,llb13,llap.ubIH. l\3Tb1Cbl COJl TaY.llblH 6acbIHaH 6onraH 6¥ffpbIKflCH 
opwH.uana.ub1 .uereH ¥FbIM 6onratt. On acnaH .uenenepittiH -T;1H.ipJ1epiHiH. 
03 apaCbIHJl3 ')l{;JHe a.uaMJWP apaCbIH)l3 ;ip Typni l\3Tb1HaC, TaJ13C-Tap
TblCTap 6oJlfaH. CottbIH 6;ipi aH,bl3.UWI\ lKblp peTiH.ue «llnmrn.ua» )K;;JHe 
«0.uuccell» arrw no3Manap.uw >KHHaJJraH. OttbIH aarnpw foMep 6onwn 
caHana.uw. OttbIH. e3iH Espona en.uepiHe rpeK MupacrnpwH )KeTKi3reH 
HcnaM fblJ1blM.U3pb1. COHblH iwiH.ue Titt<Parop, nnaTOH, ApHCTOTCJlb, 
EBKJJH.11. Cllllt(Tbt ra.nhtM.Uap ett6eriH Eaponara TaHblTl\aH ;)JJ-<I>apa6H. 

fpeKTep.uin eJJ 6i1Jieren 6acwbtJJapbmbtH om1MnH .uittiH .uaua 
oliwwn raJJhIM.Uap, xaKHM.Uep t<a6wn.uaii l\OHraH lKOI\. Mb1caJ11>1, Co
Kparrw con ywiH t<•rna.uw. fl11<1Jarop lK;)He OHbifl JKOJiblH eyraH.nap 
.na 6at<wJJay.na 6ona.ub1. li¥JJap .u;in.ui fbIJibIM - reoMeTpm1 apt<h!JlbI 
.u;inen.nett6ereH 6oct<a oil xmrnra - foMep )Kb1pb1Ha eJ1iKTereH )KOi\. 

IiaTbIC Eapona Om1Mnll .uiHiH peCMH Typ.ne t<a6h1J1)l.aMaca )l.a OHbl 
03.ll,epi )Korapht .uJpe)KeJ1i ynri eTKeHi aHbII\. 

HcnaM iniMi apl\blJlhl rnparaH fh!JlblM.!lbl Espona ;ipi .UUMhlTThl. 
Iiipal\ 6¥JI iCTe Cbtl-{ap :ll<:al\TblJlbll\ 60JJ)],bl. Iiipim11i CbJHUp )Kal(Tf,IJlbll\. 
fhtJJWM MeH .uiH 11cnaM.ua 6ipre, t<aTap JKypeTiH 60J1ca, OHW Enporra 
CKi aiibtphm, fb!JlbIM.Ubl .uiHHeH a>KhtpaTTbl. 0Ch!Hhll-{ CaJJ,UUphIHUH 
a.uaMJaTTbII\ pyxatt11 .!lYHHeci Jop 3ap.uan weKTi, oiipaH 6011wn, )Kana 
WeKTi. 

EKiHwi Cbll~ap >K31\Tbt!lbII\ - 6yKin .nym1e>Ky3iHifl, oH.uaraH MhlH. 
lKhlJl,llap 6oHhlH,llafbl .uaMblTl\UH fblJlblMH-M;),UemteTiH .uinitt ai1..uai! 
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rpeK M;').Jlem1eTitti11 aJ yal\bIT .r1:iyipJJereH <UICblHa ClffbI33M 11en rnarn
cy. WbIH.r\bII\Ka )l(yrittceK 6yKiJJ aJJ.aM 6as1acbIHbI!\ eMipiH aJJraHna rpeK 
wett6epi COHbil-l OH 6eJJiriHil-l 6ip 6eJJiri J\c 6oJJMaiiAw. CottAa 6acl\a 
TOfbl3 6eJJiK ecKepyci3 I\3J1YA3H 3A3M 6aJJaCblHbll-l TblHhlCbl Tapb!JlMaH 
I<alhylllbI e.r1i ! 

Ty6i11ne WbIHAWK )l(Ctt6eii KOii~tafinh1. l\faAem1eT opilereH calibIH, 
fb!JlblM .D;3Mblf3H calib!H ecKi MOAeHll M¥paJJapAblH 6eTi 3WbIJla 6ac
Ta.1l.bl. Oehl perre MhICaJJhl WyMep M;-ineHneTiH anaiihII\. AJJ - )l{a311-
pa - MeconoTaMIUI arn.naTbIH y11KCH om(eni ocb1naH 7000 - 6000 )l(hlJl 
6¥PhIH MeKeH eTKen WyMep l CyMep HeMece KeHrip) arrb1 e11 6oJJraH. 
011ap 6epTiH Kelle, 6acl\a en.r1epMeH apaJJachm Bae11JJOHHH, AccupHH 
(6a6b1Jl) aTbIHAa 6oJl,'lhl. OnapAbll\ )l(Oraprb1 M;-i,nem1erri 6onraHw 
))(aH.a.llaH raHa 6enrini 6oJJJJbI. Con ccKi MCKeHHil{ M:l,'lCHHeTi Typa
JIW epTe.r1eH Kene )KaTl\aH Kirnmap Jla 6ap. MeKKene l\ar6anb1 ca.r1raH 
H6palmM m1l'1raM6ap, coJI Ea6bmn<rn lllhll\l\UH a.naM. 

CoJJ ecKi M:lAeHH opbIHAapJulfw 1\¥-rrnraH I\ailanapnhII{ opHbIH 
K:a3FaH.ua OHaH Tac T31\T3Fa ))(a3b1Jlt'UH KOil )K<l3YJJap, Tac Knarr ))(HIIUFaH 
Kirnnxattanap rn6hrnraH. 0JJapilblll. ;ipirrTepi YlllKiJJ rnl{6ara Heri
Aenre11. Ca3 6aJ1lllhll\ 6eTim:- yrnKiJJ Tal\Ta rntt6aMeH )K33hIJibm, oHw 
KelHH OTl\a epn~11 KyliniprcH. Cm1Aa rnc-1\blW Kirnn 6onhm cal(fa.nra11. 
XX racblp.JlbJI{ 6ac Ke3iHeH 6acTan con WyMepJlill ywKin Ta1t6aJJhI me 
KirnmapbIH OI\Y 6acrnnA1>1. OraH )l(OJJ arm;att rntt6ant.1 Tacrnp 6onAbJ. 
Eip rnpHxH M;icenetti eKi-yw TiJine )KaJrau rnn6aJJbI rncrnp rn6t.mnh1. 
M;lceneH WyMep-Acc11p11H-Hpatt Tini11HC )l<a3hlJ1faH Ta1i6anapnb1 ca
JlblCThipa OI\hlll, WyMep TiniH TyciueTi11Aeii KiJJT rn6blJinhI. 

K;a3ipri raJJbIM)lapnblH 3CpTreyiHe l\aparaHAa co11 WyMepJliH Tini 
epTe.neri T¥PaH TiJiitte ))(al(bIH eKeHniri 6aiil\ana.'lhI. 6¥JJ M;iccJJeui 
6i3Ain lKacrnpt.1Mhl3 Kene!lleKTe KOJ1ra aJ1yh1 KepeK. lllyMepnepni11 6en
rini arnyJiapbrnJla Mbtttanaii opTaK cemcp fop: T;n1ipi, Map1y (Map
nyK) ,uereH CHHJ(fbI. Eip TaMa111aci.1 WyMcpncpAi11 ali arrapbHIJla, Wy
Mep Mylllcn anapbmAa 6iJAiKiMc11 ¥1\CaCThII\ 6afiI<aJianbI. flrnraneT 
a'ITbl 6ip 1103~HlCblH,Ua 8ri3 xau )Kblpbl!Ia ¥1';CaCTbll( Kepittin T¥P· 

MbICb1p (EnmeT) MoneHHeTi lKeHitt;1e w1 OCbI CbIHJ~bI lK31\ChlJ1hll\ 
K0TI. 8pi FaJibIM-r¥JlaMa xaKiM - naiiraM6ap bi,UblpblC 6ap1lbll\ fb!Jll>IM 
ca.nacbJH)la :mp MHpac I\'1J1,'lhlprm1. 

rpeKTepAill faJlbIM)lapbl 3WTbl JlCfl )Kypre11 M;'lCCJlCJlCp COJl eJ'TC.ll.e
ri MblCblp MeH WyMep (Ba011noH) M11paCTapb1HaH Wblt'hlll OTbip. 

Olf.aa 60JJch111, bl;u.1pb1cn1n 1u1, I I6pal111MHhlH il3 apri.1 6a6anapb1 
T¥paH M;i.ue1111eTiMeH 6a~imlHbICTbl 6oJinrn. 
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MeKKe.neri }\ar6aHw canraH 116pahHMHhIH. con )Kep.neri ;)i.\eni 
A)Kap (ha))(ap) aHaMw3 Mb1Ch1pnhll(. ~eMeK, och1 opnIBhIK.Tap a.naM 6a
nachma oprnK. .nen 6ineMi3. Con ce6emeH .ne 6i3 «8n-<l>apa611 )!(;)He 
A6aii» KiTa6blH.na bl.ublphlc neH 116pahHM. Fa6.nonna 3¥JII<apHaiiblH 
MdceneciH KeTep.uiK. 

J\¥paH.na aiiThlJJraH ra.nanarrhlrhI I\a3ap fa6.nonna 3¥J11<apHaH1>IH 
MeH EcKeH.nip - 3¥J11<apHaHbIH MpIJJ.a My11.ne 6ac1<a xrnH.nap. li¥JI 
eKeyiHiH. apacbIH JJ.¥PhICTal1 a1J1bm any KepeK. A6aii,nhifl ecKepTirr 
OTblpraH M;)Ceneci OCbl. 

li¥JI KYH.nep.ne A.naM 6anacb1 WblH.llbII< ))(OJlra 6eT 6¥PraH Ke3-
Jle - KenTereH M:iceneHi K.aiirn 1<apay l(a))(eT 6011bm oTblp. Ei3.n.iH. 03 
XaJII<bIMbl3.ll.aH UihlI<I<aH .naHanap.nh1 TaHy,naH 6acrnn lllhIH,l.lhII< i3.n.ey.uiH. 
Mal(CaTbl OCbl .nen 6inyiMi3 KepeK ... 

8n-<l>apa6H.ll.b1H. fhIJlhIMH MHpacTapbIH Ta6y, TaHy OH.aHJlbll(l(a 
TYCKeH )KOi(. 0HhI Ol\YlllhI eJi aH,rapratt. 011 KicittiH. 1J00 )Kbin 6oiiwH,D.a 
e3iHiH. ryraH )KepiH.D.e 6enrici3 6onh!n KenyiHiH. 03i con ornpUibIJI.D.bII\ 
cruicaTThlH. can.napw eKeHi 6enrini. Ei3re ;)11-<l>apa611.ui rypa ryciHin, 
OHbl EepOIIaJlbll\ Cb!H.ap)Kal\ 6¥PManay.naH Ta3apry Mal(caTbl T¥P. 0Hhl 
6i3 «HcnaM xaKiMi» .nen TaHYbIMb13 KepeK. 

0HblH. aprw )KafhIH.ll.a COHblH. 6apJJbll( fblJlblMH MHpacTapbIH 
IllblH.ll.bll( )KOJIMeH, aJH-Xa,!1.HCTepre cyiieHiII TaJJ.nay .nereH MdCeJie T¥P· 

A6aii eJiHiH. .naHaJJbll\ ceJiH.ne: «A.nacnaii rypa h.IJ.eiiTiH xaKiM
.nep 6onMaca, .nyn11e oiipaH 6onap e.ni» )'lereH. 0.llaH :ipi .nana A6aii 
6¥JI xaKiM.nep.nen M¥PaT - M¥CblJIMaH xaKiM)'lepi .neniHreH . .6¥JI )Keplle 
A6aii rriKipiH ))(aH.natt.nwpap 6oncaK: :lJJ-<l>apa6H.n.i 11cnaM XaKiM .n.en 
TaHYbIH. COHb!MeH aHHaJlblCYb!Mbl3 KepeK. Ei3.niH. MaR;CaT :in-<l>apa6H.ni 
.ne. A6aii.nblH. eJiH Ae HcnaM X:lKiM.IJ.epi .nen TaHYbIMWJ.IJ.a. Mal\CaT 
OCbIH,Ua. 

l>¥Ji 6arb1TTa 6i3re uaK.Tw ceHiM,rd a.nacTbipMattThrn TipeKTep Ke
peK. Onap ai1TbIJIFaH astT-Xa.nHc, OHaH KciiiH HarbI3 a.uan rn3a HH
errcH rn6HraT .ndpiciH 3eprrey. 6aJ<blnay, enwey, oHaH KeiiiH )Ka.1Jnhl 
.lldn.ni rn6Hrn FhIJIWM.nap.nhlH. MdH.ni wwtt.nwK. rn6wcrnpwua cyiieHy. 
OcbIHhlH. 6dpi 6ip )Kep.nen Kenin lllhIK.&:aH, ef( achIJI lllbIH.D.bll( coH.na, 
coHaH aifb1pwnMa. Oehl perre 6ipep Mbican: «fiHCMH Annah an-paxHM 
AJ1-PahnM» 

M¥H.D.a 19, onap,nhIH. )KaJJfihl caH.ll.hIK. M;,)Hi AI>)l()J, 6oi1blttWa 
168+ 319+289= 168+618=786; Ocw OH TOfhl3 caHwH.na K:¥Patt.na 
fhlJlhJMH 6HiK M¥f)KH3a 6ap .nen 0;)KicrnH faJJbtMbl AxMa.n )J,MaT KiTan 
)KaJraH ( 1980 )KhIJlbI ). On ecen MalllHHaChlH K.on.naHhm, J\¥paH,D.arw 
6enri peTitt.ne &:OHblJIFaH dpinTep.ni ecenTen, conap.D.bIH. OH TOFW3 caHbl-
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Ha ecenec KeJJeTiHiH aHhll(ra)lhl. C011hn\ e11 6ip 6ac Typi }\¥pm1J:1a cype 
caHbI 114, on 6onanb1 Tell OH TOFhl1J:lhlll aJJTbI ececi11e: I 9xl6=114. 

D¥Jl 30p M::ice;1e, OHblll )l<anrachma Keifo1 opany KepeK. I\aJip 6iJ 
Espona FWJlWMWHblH aTeHJMre l\anaii 6aprnHblHa )!(aHe 0Hw11 Here 
COl\l\aHhIHa TOl\T3Jla KeTneKnt3. 

ATeHJM Om1MnH )liHiHi11 )K3J1rncw. fpeKTep.uill ,u;,yipJ1ereH KeJiH
)leri Tam;an J:liHi - Om1Mm1J1iK 6onca, EBpornrnbHJ. ,rpyip;1ereH Ke3iH,ue 

rn1rn:aHw -· aTeHJM .neyre 6ona):lhl. 
lllapHtaThl MeH Fh!Jlb!MH Marp1Hfl3Tbl 6iprc 6onFaH HCJlaM iniMilliH 

.Z1.im1 TyciHirin c1>1pTJ\a rncrnn, FblJlbIMbIH rnna 6enin anraH ))(Cp
)le COHblll aI<blpbl J:liHcb.uiKKe COFaTbJHbl 6em'iJii )KaiiT. ,l.liHciJ.ni11.1i11 

6acrnyhm onap .uiHiH.ueri aJ;icpiHiH Keii6ip )IHIHCal\ TycinreH, wa;rn 
')KepnepiHeH 6acnUJ.bl. Xp11cT11a11 ')K::lHe HcpaHn )li11J:1epiHJ:1eri OHJ:1ai1 

OJJl\bIJJWl\Tap HcnaM.na rn;1.naHbm, TyJeTinreH. J:1aM1>1Th1J1rn11. Eipa1< 
oraH onap l\¥Jl81\ acl(aH )KOi\. COHbIH caJ1,uapb1HaH Espona enJJ,epit1.ne 
FhlJlhlM MCH xpttCTHaH .lliHi apachIH)la l\aJ'.iwh1.11h11\ T)'.Ubl. Ocb1rat1 6ipep 

ai11<wH MbICaJJ.llap.llbI ecKe anaiih11<. 
Ocw.naH 450 )KbIJl waMaCbI 6¥pb111 Espona FaJlblM.llapbI ttcnaMHhill 

)KOrapbI .nape)Ke)leri acTpOHOMWI FbIJlbIMbIMeH TallbIChm. coHbl Espo

na TiniHe - naTblHUHlra ay.llapb111 KOJI)laHa 6aCTa,Ubl. !1CJiaM iJiiMiHJ(C 
FbIJ1b!MHblH 6aCK;bl H¥P,!J,aH TapJIF8Hbl. OH bl - OH eKi MyllleJI )K\'Jl.ll.bl3 T0-

6w 6onra11b1, )KCTi 1<aT Keri 6ap eKc1miri afiThlJiaJ:lbI. OnapJ:1btll 6apnbIFb1 
03 )KOJJWMCH aiiHaJlbICTa eKeHi )KeTi I<aT KOKTi11 oprachllI,ll,a KyHHeH, 

6ac1<anapb1 OHblH. ai1HaJiaChIH)lat'bI al'iHaJ1blll )KypeTiH HOKepnepi eKeHi 
aiiTbIJ1FaH, )Ka3bIJ1FaH, 6al\bIJ1aHnrn, ernueHreH, 1laJ1eJ1;1et1reH )K;:JHe 

aHT-Xa.uHcneH TOJlbll< caiiKeC cjlaryaMCH 6eKiTiJireH. 
AHTaJlblJ\, 6¥JI M;)Cene COHay 8n-Xopc3Mll, an-barrairn, 8n-ct>a

pa6u:, 8n-Eepym1, 86y Am1 H6H Cima, Mcpya:m. ar-Tyc11. ¥Jlb11<6eKKe 
).l.eHiH ).l.8MhIF3H. 

Xpncn-taHHbtll JJ.iHH Kirnnrnpwn)la ranaMHbHJ. l\03FanMai-iTbIH 
Opl'aJlblFbl )l(ep ).l.ere11 TyciHiK 6ap. )J.cMCK, 6¥JI FblJlblMFa l\aHlllbl Ke
JlC).l.i. 

Apa6wa acTpoHOMHH HcriJin.uc }1(33b1Jffan Kinmrnp Espona).la 
«)l(a11a acTpOHOMIUI» aTbtMCH lllbira 6acn1.ub1. CoHblll anrn1111\bICbIHbtH. 
aBTOpbt 6enrini nlJlbIM Hu:Konai·i Konepm1K ( 14 73-1543) 6onraH. OH bl 
api t<apaii .ll3MblTl(<lll.llap - Hora1m Kcnncp ( 1571-1630). ramtJlCO ra
JIHJ1CH ( 1564-1642 ). 

lllipKey.nitt 1<apcbtJlbIFbIHa KapaMacnrn rhIJ1blMll-ra611rn WbIHJJ.bII< 

.naMH 6epJ:1i. M¥HH areHCTep mnepiui11. )K<rnayb1 pcTi11;ic KOTepMenen, 
Ta611raT FblJlblMbl .uinre l\UpCbl )i(OJl alllTbl ).1Cl1 ¥PUii KOTep.11.i. 
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lllipKey rnpanhJHaH <DKa1-1a acTpOHOMlUIHhI» l<)')laJiay 6aCTaJl)lhl. 
H.KonepHHK epTe enin Kerri. 0)laH KeiiiHrinep KYJlaJiaHa)lhI. HcnaM 
acTpOHOMHHChlH )l(UJ(TaraH, acnaH 3eprrey)le ;)JJ-<l>apa6n.LliH. oiihIC aiiHa 
acna6b!H J(OJl)laHFaH f.faJJHJleH wipKey COTh!HU TapThlJl)lhl. 

Eapona f'aJihIMHapbIHhlH. on e1-1.6eKTepiHe HcnaM en)lepi, ;)pHHe, 
ew6ip l\UpCbl 6oJiraH ll<OI\. 8iiTKeHi onap ywiH 6¥JI aCTpOHOMHSI iniMiH 
)lUMhlT)')lhlH. Tafamt ll<OJ!hl e)li. 

1973-1975 lKhlJl,!l,Uphl H.KonepHn11.1ill 500 lKhlJl)lhlfhl, EepyHHJlill 
I 000-)l(blJl.IJ.hlfhl, H.Kennep)liH. 400-ll<hIJI.IJ.hlf'hI, ;)JI-<l>apa6H.LliH. 1100 
)!(blJIJ:lbirhI, 6;)pi I<aTap, 6ipiHeH COH. 6ipi erri. OcbI )!(blJl)lUp.Lla, con 
XaJibll\apanblK. MepeKenep.IJ.e 6i3 OCbI M;)CeJieHi KeTep.IJ.iK. H.Konepm1K 
e1-1.6eri - )l{ep KyH.Lli aiiHaJIU.LlbICbl - Kytt opTaJihll\ niKipi ncnaM ywiH 
)f(UH,aJlhll( eMeC ,llereH)li ,!:l;)JleJJ.[le)liK. 0.11 Ke3,lle, 6i3.Llitt: )f(Uf.UUH,lla, SlfHH 

aTell3MHiH. yCTeM..'l,iK Ke3iH.Ue M¥Hbl aihy OH.UH OOJlfUH )1(01\. apnHe, 
6ipal\ ici1-1.-a1< 6om:a Amrnh )!{UK., l\Yi'.laJiay KepceK Te Miue, eceH-aMaH 
l\U3ip OChl WblH,llhll\Thl «Annara wyKip ci3,llepre )l(eTKi3irr OTblpMb13». 

Oehl CblHJlbI 6ipTUpTh1c an-<l>apa6imiH MY3bIKaJihII\ )KUJ-laJib111,1aphlH 
Eepona eMepiHe rnpary.Lla 6on)lbl. 

)J.hI6hlCTap.Llbl yH.neCTiK 6enwe11.1epre 6e.1Jy-· HOTa'!apra 6eny epTe 
3aMaHHaH Kene )f(UTl\aH H;ipce. HoTaJiap.!lbil-l l\UThlHacrnpbm lllbIFapy.IJ.a 
nmparop 3aMaHhJHUH KeJie )f(UTl\UH KUfll)la OOHblHIIIU, aJlFalllKbl rnpT 
caHHhll-1 KUTblHUCTapbl 1(0.ll)l3HblJl3TblH 60.11raH: 1 !2, 213, 3!4 )!{;me 
conap)lblJ-1 ;ipTypm )KaJIFaCTaphlH l\0.ll)l3HtaH MblCUJ!bl: 

(. ~.· y = 64 HeMec OHbll{ waplllblChI: ~/. ~ = ~ TUf'bl 6acKa.1aphi. 
9) 81 3 3 9 

Horn J\UTbJHacTapbrna 6ec (5) caHhIH l\0;1;xaHyrn THhIM caJ1&mraH. 

On 11.-eJ,Ueri n11Q>aropJibll\ K031\apac 6oiihlHUJa 6ec caHhl eTe KHeni ac-

mm caHbl - ~w3 cauhl. On Ke3)le t6ec6\.1'hIIII - rreHTIITTlH) T\1'iIUe 

T¥1\lllP eTirr l\UHa l\OJI.IJ.aHyra 60JI3,!lbl ;iereH )\aFll)lUHbl l\0.!J)lUHFaH. 
8n-<l>apa611 03iHiu YH)leCTiK HOTa.1ap peTiH caHan:a KOCKa.IL'lU, 

6ec CUHhIH Heri3re anraH. Mh!CaJlbl, 5/4 - 6ac HOT3 lllom1aH HOT3Cbl. 
0Hhl acnaH ;;mwici, Tau lllonnaHhl. OHhll{ KyHi ;iq:.Ma 60.Tihln a.lwHFaH. 
0.TI llloJinaHHbIH. yiii (MeKeHi) - tMmaH) - Tapa3b1. 0.1 rral!ra:-.16ap 
~bl3bl. My3hJKaJiblK eHep.uiu )f(Orapbl caTblfa KeTepi:ryiiue ;:i.1-

<l>apa6HJ1.hlH. )!(lll{aJiblf'hI opacaH ;)Cep Kepcerri. OchlraH 6af1.;13HhlCThl 



OJI Kici AOM6b1para (JlKlTHllra) 6ecimui rneK TaI<:Ta, 6cc Cbl3bll\ HOTa 

)1(3 c 3A bl. 
AK;hrn MarlKaHHhIH,: 1<T¥pannh1H, KiM KeMiTKen My3b1KaChIH ct>apa-

6tt TOFhl3 we1rri AOM6MpachJH» Aeyi OChIAaH. Ii+rphIH rnpniK Ilucpa
rop HOTaChI )l(OFapb1-T0MeH 6oJihm 4x2=8 ceriJ 6oJica ( OKTaBa), coraH 
::in-ct>apa6H 6ip WCK KOCblfl, 6eCTiK HOTa l\¥PAbl. D¥JI 6yrinri HOTaHblH, 
6acrnyh1 60.rinb1. 

Oehl )Ka!{aJJhil\ThI 6eJiri.lli lfra.rurn MY3bIKaHnapbI )ICUapmma 
( 1517-1590)1:6. l(onnattbICl\a afinaMen ettri1rett. HcnaM 'lKa!{aJibIIl,"raphIH 
FbIJihIMra. ettepre KipriJyAe OJI 'lKaH.anhIICTap rpeKTepAeH I<:aJiratt AereH 
Chrnrny 'lKacaratt.nap .na 6onran. Mh1ca11b1, ;in-ct>apa6tt Ken ett:6eKTepiH 
eJi 6acl(a aJHlMAapAbIIJ: aTwMeH anhm Kenren. 

I\aJipri Ke3,~e M¥HAatt epecl\eJJ l\aTenep Ty3eTine 6aCTa.flbJ. Mbrca
nw. :lJI-clJapa6H CI-16e1rrepiHitt: fbIJlblMFa naiiAaJiaHFaH f.famrnett.nitt: 6ip 
KC3Ae wipKey COTT8FaH 6oJica. 6¥JI Ky1u1e COJl mipKey - BaTHK3HHhl!{ 
OHbl al\T3Ybl XpHCTHaH AiHiH aj\Hl\aT .nen Mal\TaYAhll-\ 'lK:lH-KyHiHil-{ 
K.aH,llatt eKennirin KepceTce KepeK. 

Oehl c11J1ICThl TyJeryJiep M¥Han ;ipi l\apaii .r1a 6ona 6epMeK. CottbUl 
irnin.ae ett: 6ip Kyp1.1enici, 6i3.aepre ett: KepeKTici 03 xaJil\hTMbBAhlH: aAaM 
TapHXhIH,lla anran opnh1 'lK::ine coran c;iiiKec KeJierneKTe anaThIH opbl
HLIH T\'Ciny. 0Hbl!{ aTbl -T¥patt MHpacTapblH 3eprrey. 

TYPAH MHPACTAPbl 

T¥PaH f\aK:nacbl - AcnaH l\al(uacb1 - ranaM f\aKnacbI A6aH.!lhI!{ Ec

Ken1.1ipre: «6¥JI f\¥Aaiira anapaThIH l(al(na. carau awyra P¥1\CaT 'lKOI\» 

.r1ereuiu OChI }\al\na Mar&machJHAa TyciHeMi3. 
M:icenetti 6epri :>Kep.11,eH aJiap 6oncal\. l(apaH,n1;1a l\apMany.11,aH 

lllhIHAhll\ rn6bIJJMaii.nb1. «Xal\Hl\arra • .nin TepeH.iHJle» .neren A6ail 
K:arn.11,acbma yainin anMaii, oJiap 6eprip,eri. )[(3JIFaH.Ubll\l\3 WbipMa
JJhm, i3p,eny iCTitt: IllhlH.!lhIFhIH 'lKirepiMi3Ai p;icyanay 1<aynin TeHJJ.ip.ni. 
Onnaii anaTTbI 6achIMhI3JJ.aH KCIIlKeH Ae c;\iK. KelllyAeMiJ. M:iceneH, 
rpeKTep.lliH I\OJJ,'].aH )Kacaran K:¥Aailnaphl Om1Mn rnyb1nau Illhil\l\UH 
nen. OChl KyHre neiiiH COJI 'lKepACII ;lKCJICTiH ((UJiaYf'a)) 6ac Hin KenyiMiJ 
OChlllblH can.Qaph1. 

D¥JI perre ~paHnarb1 rnnanaHblll KahapMaHhI fa6nonna 
3¥JJK:apHaiibIH.UhI rnny KcpeK. On KYHHiH UJbirbIChIHaH 6aThIChIHa AeiiiH 
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6aphm, raJJaM.11.hI aiittaJJraH .21.atta. Co;1 caj(xaTbIH.11.a oJJ nmH Tycitty 
KllblH 60.lff3H, ffre KElllC M:l.[\eHHCT e.11.uepitt.11.e 6oJJraH. «M33J1¥MFa 
)!GlHbl 3Wbff3H» 3)],3M, Teritt.21.e OHbll~ e3iH a)],aM T3pl1XhlH3 lK3J1Ilbl 11wa
paT peTi11Ae Tycitty KepeK. 0Hhl T:;n(ipittiH, rn.uanarrhI rnpa3bICbI ,nen 
6iny KepeK. A6ail.nw1 6ip ceJiH,ne 6ap roil: 

«Keu)eiJeH .1101ib1H Keci.1ce. 
Keci.7di myiiiH, u1e111i3ce, 
0·1 da 1-;y<'lail nrniJeci, 
Tycnt>l1 Kemep iJe1/ci11 6e, 
Ta11ipiHilj Ji't7J~aH 111e3i11e». 

oi3}liH, 33M3Hb!Mhl3}l3 KeCeJJri TyiiiH WcWiJJin. WhlH.lJ.hlK 13,ll,ey 
lKO.llhl 3Wh1J1,llbl. 

M;:iceneHi peTi:vtcH 6acrniiTbIH 6oncal\, WhIHAhil\Tbl aJJAhIMeH co
Hay M¥3 6aCK3H 33\laHl!aH 6anay KepeK. A}laM 6a.11aChl e3iH-e3i C3KTall 
Ka.llY ywiH. M:lll,CHllCTKC 'lKCTY ywiH l\blpblK ~lh!H, 'lKhI.116oiihIHAa Kypecin 
KC.llC)],i. An. 6i3nep miMi3JliH. OMipiMi3JliH T3pl!Xh1Mbl3l\bl Ken 6onca 1-
2 MblH, lKblJI, OHaH KcttiH 1-2 f3CblpMCH raHa weJCTeMeKni3. lliaJJaJJbll\ 
OCblH.L\3. 

M¥3 l\OpraHHblH iwiHJJ.eri KCH. a11a1-U1a - l\a3al(crnH lKepittJJ,e, T¥PaH 
JKepittllc a]laMHbll{ a11raWl\bl MJ,L1em1 K3.L\3MhI 6acrnJUbl. AnrawKbI 

l\;apy, a.ilFaWl\bl l\¥PhL1IblC. Ta6urn, TapllXll, pyxrum, lliHH TyciHiICTep 
CO.II KC3.L\CH 6acTan Ll<nlb!J],bl. 

OchlraH 6ail;rnHblCTbI 6i3JJ.iH, JKepiMi3JJ.e, FHMapaTbIMbl3.Ua, :i.ueT
F¥PilbIMb13.Ua. TIJ11~113l!C, ,ll!HIMl3l\C, :i,ne6HcTiMi3.ne. TOJ!bll1 :tKaTll:aH 
l\a3blH3 6aii.11bIK 6ap. :MbtCa.llbl (()!{C31(a3raH». «Kan6a», «I\OpraCblH», 
<<TcMipwi», «AJ1Tblll TaHK3H)). <<Cm!JlbJ)), (()!{ocaJ!bP>. «TaHl(blpITbl» 
T:ipi3-'li l\OHblCTap arnyh1Ha Ha3ap ay.'.laphIHbl3. Onap f:nitteH-e3i MCH 
M¥Hllamrn T¥P eMec ne'? CeiiTin. Tac-K;ona l\OJI)laHraH .Ll~yipJJ,e. OH 
MbIH.JlaraH 'lKblJl)l.ap 6oiibIHl\a T¥paH :tKepi JJ,y1me:1Ky31HJJ.e aJJ,UbIH,fbl 
l\arap.uaH opblH a.11rau. 

oi3lliH aHhl3-JHriMeJJepniH, Keoici con Ke3)],eri :>1\0rapbl 
M~)lemteTiMi36cH 6aii.iiattbICTbl. Cm1b1 rnJ1,Uan Tycitty KepeK. AiiTaHbll\: 
«8ri3xam>. «l\03bI Kepnew-EaRH q'_r1y, «EpTeCTiK>>. «AnnaMhlCI>, dvia
!HlC», «A.llbII1Tap». ((}\hlph!K OTipiK». ((A6al\» CllRl\Tbl aH,bl3;:\ap :IK¥Jl,Ubl3 
rapl!Xb!Ha 6alinaHblCThl. JKOrapbma a!iTb1.1raH T¥paH }(aKnachrna KeJ1in 
cora)lbI. CoraH 6aii.11attb1CTb1. rybrnJJ,aiiTblH Ke,1eci JKhlJl l\attblpy. Mywe.11 
ecc6i, )KaHa )KbIJI Meiipa~tbl T.6. rnnhm JKaTKaH ;:i)leT-r¥pbmrnp. 

0Tblpap.ua 0Thl3. 6a6rnpJJ,hlH 6a6h1 Aph!CTaH 6an ne,1ittin Ke,1eTiH 
MHpacrnp we! On OTbl3 KYHHiH. ail;:(hIH ece6i e.'.li roil, acnaH iniMiHitt 
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aninneci roii 6¥JI. Con OH eKi Myrnen ~ ali arrapLIHa, )!(eTi l(aT KeK 
arrapLIHa 6aiinaHblCThl apttatthI anLIHraH Mara.nm1.uap: rncrnp, Me
rnn.uap, MHHepan.uap )!(aHe 6ap. Eip Mhican: <<Ta3Chl3 TypiK 6onMac, 
EaccbI3 6epiK 6onMaC» .uereH. E¥JI HeHi KepceTe,Ll,i? AxMe.u l1accay11 
6acb1H.Uarh1 6erreri cayneci Tac «)l{e11.ic me» ,l\en arnraH. 8pin-rn11.6a 
K0K TypiK 6enrinepi Whil\I<aH. Mb1canh1 )K¥JI.Uhl3 arrapbI, rncrnp, Me
TaJJAap, .uapi-AapMeKTep, I<apynap, TafhI 6acI<anap. ConapJJ,hll\ CblphIH 
awhm, 3ep,uenen xanl(hIMh13.UhII\ caHachrna )!(CTKi3y - 6i3,'lep ywiH 3op 
.uape)!(eJJi MiH.UCT. 

Ochrnap )!(0Hitt.ue Keli6ip Mb1caJ1.uap.ua *a3raH Kirnnrnph1ML13.Ua 
KenTip.uiK. M&1canb1, «8ym1e ywKim>, «A6ali caH&rn .uereH c03.uep. 
Olinan l(apaH.hl3 ... 

T¥paH l(aI<nac&IH)J,ar&1 Kennpuireu MaJliMerrepAi TaJI)J,an 
l(apacaH.hl3, rnnali TaMawa I<a3bJHaHhH\ Kimi )KaTl(aH&IH Tycittyre 60-
na.uh1. 

fh!JlhIMH Tyci11i1nepAi, rnp11x11 arnynapJJ,hI I<apaCTb1pra11.ua aJl.Ubl
MeH conap,UhlH. arn-TeriH, T¥paH TiniMeH l(apaCTb!py KepeK. ap eJIAiH. 
TiJiiHe )!(aJITal\TaH 6epMeH, KyHi 6¥ph1H Tayen.ui 6onMaii, aJI,llblMeH 03 
TiJiiH.HiH. achrn&rn l(OJJ.UaH. Iiacl(a TiJ1J.1.ep Ken arnynapAhl 6i:J.ueH anraH. 
CoHhI rycitty KepeK. Macenetti ocb1Jiaii l\OttraHAa ratta 6i3 03 TiniMi3,11i11. 
ach!JlhIH rn6a anaMhl3, OHhII-\ .u;ipe)!(eCiH K0Tepe a.11aMbl3. 8pKiMHiH. Ti
niHe )!(eTiM K03h1wa TypTiHe 6epyMeH ic 6irneA.ui. D¥JI, aprme, l(a3ipri 
3aMaHHhll-\ M;i.ue1111eTiHeH 6e3 ,UereH CMec. KepiciHme, con arny.11ap.UhIH. 
apFbl TeriH TaYLIIl, COHblH, 6i3.UCH lllbll(l(aHblH, HeMece fopiMi3re opTal\ 
eKeHiH rnyhm, conap.uh1 xaJll\hIMhl3.llhlH. 60Hb111a ci11.ipy. 

}\opbna KeJie alirnpb1Mhl3, Ka3ipri esponaJILll\ 6ar&1rrar&1 fhlJlhlMll 
TyciHiKTepJJ.il-\ WblH,llhlK TeriH nrny 6i'l.llil{ MiH,neTiMi3. Ocb1 )1(1.rniH.lle 
Mh!CaJI KCJITtpemK. 

J\¥paHHhll-\ allrraphIH)la, xa1u1CTcp,lle aHTh1Jira11 bl,llhI-
pL1c naliraM6ap/lhll-\ eciMiMeH 6aiim1Hb1CTL1 TaMawa MLIChipJihll( 
TyciniKTep11i, l\aFHJJ.aJJaPJ\bl, '3al{.llap.ub1 csponanLil\Tap fhuflarop aThl
Ha )1(3IlCblpUJJ.bl. AJI nmtiarop 6oJica, 6iJiiM.ui MhlChlp,llaH yilpet1re11i 
ManiM. CoHbl K0pe, 6iJic T¥pa 6ii OHhl l(aJ1aii l(t16L1JI.UHMHl\Ilbl3? On 
6oJIMatt,llbl. 0HLll\ rnMama ymKi11i11, OHhH\ 3Hl\hlH MLICLip ywKiJii, Ma
cam1c bl,llLip&1c ymKi11i, bl.uL1pL1c 3al{hl .uen )l<ypri3yrc MiIIJleTriMi3. 

EKi11wi MhJCaJI «A6aK» Tycittiri, COFaH 6aHJlaHhlCTbl. 0HbIMeH 
ecen FhlJlhlMhl, aii ece6i, KOllH ece6i, MymcJI ece6i, :iym1eJiiK KaTLIHac 
ece6i 6aiiJI3HLICTLI. On 6i1.uiH C:>Kcnri «Ar 6aiiJia,llLJM A6al\1(3» arrh1 
>KhlpL(a al-(Ln,11a afiTLIJJaTblH rnMaiua FbJJihIMH Tyci11iK. Ta6urn 3aH.. Ottbl 
espmia11b11(Tap <l>H6011a'!'IH aThlHa *anch1prau. Erep <l>116011a'l'IHniH 

36 



1204 JKhrn,nap.lla apa6 Me.npececitt.lle - MhIChlp,na, AnlKttp,ne Ol\hm, 
ecen KiTa6bJH apa6rna,naH naThJHrnarn ayAaphm, Kirnn eTin 
IIIhlf'aprnH.llhlf'hJH ecKepceK M;)Cenetti -rycitty KHhlH eMec. AThIH «A6al\» 
- l\OHFaH. )J,eMeK, OllhlH 6;}pi I1cnaM FbinhIM.llaphIHaH ;)JI-Xope3MH)(eH, 
;-in-<Dapa6HAeH anhtttratt. OtthtH tni T¥Patt M:l,ne1111eTiMeH 6afinaHh!C
ThI (A6al\att - xal(acm1 opTaJihtFhI eKetti ecTe 6onchIH). Ii¥J1 apa,na 6i3 
tniMi3.1liH eJKeJJri am MttpachIMhI3Ahl 6ac(\a JKal\I<a 6¥J!Tapryrn Kette a.rr
MaiiMhl3. E¥J1 apa,.J\a ii.a IIIhIHllbll\ KepeK. 

TaFhI 6ip Mhtcan ;)JI-<Dapa611 Mttpachrna 6afinatthICThI. )l{aphII\ 
c;}yne rnpay,nhJH. 3al{blH ,A;}JI 6epreH, on JKeHiHAe OHhlC aiina JKacarnH, 
III+'f'h!Jla 3UH.h!H 6eprett anraWI\hI an.aMHhIH 6ipi - :in-<Dapafo1. 0HhIH 
on el{6eKTepi naTbtH TiniHe ayii.aphrnhm, XII rnch1p,1.1.a Esponarn 
rnparnH. EsponaHblH Fb!JlhIMH epneyitte 6ac ce6err 6onrnH. M¥HAa .na 
Esporranh!KTap Ka3ip 03AepiHiH Keiiittri ra.rraM)J.aph1tta; H.KorrepHHKKe, 
11.Kennepre. r.ran11ndire. JlesattryKKe JKaUCbipy.na. Ottbl .na 6i3 K0pe 
rypa. aihrrafi 1<anaii OTb1paMbl3. 

)J.ytt11eJKy3itte eKittwi ¥CTa3 6onra11, rnnaMra Taf.TihIM 6epreH ¥JlhI 
6a6aMhl3AhlH 6imep M¥Parepi eKettiMi3_!lj ecTe ¥CTaHhll\. )J.eMeK, OJI 
6aGanaphIMhI3.1lhlH M¥PanaphI JKOJI co1<na.rrapra ott.aii omKa 6oJiyra 
miCTi eMec. M¥H.Uaii,iia 6i3re, orual(ThIH. yw 6phIH.1lai1 cyiiettepi 6ap 
ym npeK. 

Onap: 
I) J\+'PaHHbIH. ce3i - rui:T-Xa,ll,11c; 
2) T¥PaHHhIH. ce3i - KeHe 11t:i,.I:1eHHeTiMi3, l\a'.lh!HaJihl aHa TiJiiMi3. 
3) l(a3ipri JJ.;;IJI,lli rn6nraT fhlJihlM)(aphIHhlH AepeKTepi. 
Ocbt yweyi 6ip JKepAe Whil(ca, con Harhl3 lllhIH.llhll\ 6onratth!. Co-

HUH aiiblpblJIMay KepeK. 
iJ.1-Ma1UaHU. l 7./JG995 31C. 

FhlJlhIM :MER .11,IH - Taff MER JKAH 

TepeH MarbrnacblH.lla. -rynKi Ta6nrn MafbrnachIH.lla a.rrhm I<apaiiThlH 
6oncal(. fhIJiblM MeH AiH 6ip ratta 3aT. Iiipittci3 6ipi 03 aJIAbIHa eMip 
cypin. .naMb!Il a.rrbICl(a 6apa anMaHAhl, l\!al\CaTl\a JKeTe a.nMaH.ribI. 
fblJlblMHbll{ ceHiMni Tiperi - aiH, niHHil{ icyaTTbl Jl;:lJleJii - fbLTibJM. 

TipeKci3, il~IJleJici3 aAaMJ\hIK eMip 'lKOI\. Ii¥-'1 KYHJ\e 6apJihll\ aua:1.1 
6anaCb!Hbl1\, COHhlH. iwiHAe 6i3Ail{ xaJil(b!Mbl3Abll{ a.HAhIH!la T¥PFaH el:{ 
6acrw ~1;:icene OChI. Xal\Hl(aTTbl eMip.nitt. ochI KafHAaCbI 6phl.r1ca a!lal\t 
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6anacb1 anan:a ¥Wb1paM:lK:. CoJ1 :mmThl t:niHit-1 6acbmaH Kerne ra11a 
KewipreH 6hui11 xanl\b1Mhl3nt ElMip;1iu an.aMHbll\ - xal\Thll\ - lllblllllhll\ 
)j(OJlhl OTC l\bIMfalT, OJI eTC 3:1py. l\a/KCT 60J1ca KCpCK. 8iiTKClli, OJl 6i3rC 
anal\1 aiiTl\b1Chi3 q_'J)anb1n Kb1prb111mrn Kciii11 npanbm nThtp. 

Ochrnap11,ht ecKe aml Kcnin MCH. COJl ananbt 6acraH-aHK 6acraH 
ElTKi3reH a.IHlM 60J1nlH/l,hlKTUH. llCJtaMHhlf-1 Heri:JiHeH /K;\HC Fb!JlblMHaH 
a3 .na 60.111:a xa6apnap 60JinlH.Ilbll(TaH. OChl M~CCJICHi KeTepyJ1i ff3iMe 
6ip 3op MiHner caHa,'1,bIM. 

0Chl. KeTepi.nin OTbipnm M;\CC.nCMCll IKilpTbl f'aChtp.uaii 
W¥rhrn.uattynaMbIH. COHbIH 6ip KOpTbtHllhtCht peTiH}lC «8n-<I>apa611 
IK;lHe A6aii>> arrb1 e1-16eK )l{a'JhlJlJl.ht (.4. 7.11cm11>1. cd\mm.;cmaH )), 1994). 
On Kiran OKblpMaH t<ayhtMra 6emiJ1i. OJI )l{OHitt11e KEl'31\apacrnp .ua 
aiiKhIH.IlaJ1bm Keneni. )l(ernic 6cc /Kh!Jt 6oiih1HJ\a aTdicn~p 6¥rn)'htHJla 
6onnrn. 011at1 6¥:pb111 Ken 3aMau orapwb1nnap l\OJl acTblH)la 6onraH 
xaJJbIK ywiH 6¥.rJ e1-16cKrcri l(mranra11 M;\CL'.~c. ;1p1me. 6ipnc11 Tyci11iKri 
6oJJa "oliratt )KOi\. Ottatt tllOllthlfaH/1.ap JI.a 6oJJ)l,hI, raMcaHrattnap .r1,a 
6on.llhI. oi1 Tyiirettncp ne 60JIJlhl. Am1iim1. eJI eMecni'l 6e, eJI iu1iH
ne epeKwe 6aran:rnhm, 6¥n KiTanTiH aca )l{Otaph1 l\¥PMCTKe He 
6onra11nhlfhm KElp.lliK. D¥JJ gpi rap11x, ;ipi f'hlJlhlM, ::ipi .n.iu, nen niKip 
)l{aJrattnapJlbl Kop.aiK. Tarh1 6ipcy.11cp 6¥n Kiran a6aiirattyra l(OCl(aH 
J\¥Hll.hl yJJec .fl,ereHJI.i aiirn,fl,hl. Conap;\hl~I i111itte11 a6aihattynarbl Thi!-\ 
)lgJleJU'e IKOJI awhIJffaHhI aiiThlJt.lJ.bt na. Gip ~tbtcaJt «A6aii.1.1.h1 K¥P cm6eH 
raHa M:UUan )l{yp eKe116i·3, Tallhm GoJJMara11 KepiHeMi3, .n.y1mneMiJ-ay 
6i3, cip;i, )leyiMiJre iypa KC.ll!li!» (<cl\ma11· ,1ckrl11emi» .. M!l, 13 1'l71fmap. 
1995, A1'111ll\' 1'll'lllC1'1. b!6h!pai1 ( 'y/1i11y·11>1 !. 

A6ali l\mpachJHa MCH 0'3 6ac1>1M forna KL"liMHell l\Ullhll\ eKe11iM 
6enrini. MettiH 6a6aM Mawa11 AGaii.!lblll ;1Keci J<¥11:1116aliMeH :rn
Mattnac, noc. cylieK )Kal(hlllilhlrbl 6onr:111. l\ap1<apa.'lh11larh1 Mewirri 
l\¥HaH6aih1eu 6ipre ca.11b1c1\all MawaH 6onra11. 011bt xanhtl\ 6i.11c)l,i. 
Con Mewirri11 ry1cJJyi11c ci1\iprcII c116criMi·1 y111i11 orn1p, Kapl\apaJ1ht 
HMUM!lap MeHi KyttaH6aii Mc111iri pyxa1111 Ke11eci11e t(¥pMeni Mywe 
erin calina)lhl. Kapl\apa11h11thlll l\:ICbllUUtrbI KoHH)lbl )l{;ipMeHKeci11ne 
6iJnepniu :iKeJJepiMiJ A6ali Men W;iK;ipiMMc11 )l{hlJl caii1>111 Ke1;1cci11. 
ElJICl-\llepitt ;'IKenin OThtpaThlll. A6ai1Jlhlll )Kyi )l{htJIJ\hll'hllla ( 1944-45) 
apHan Meuin )Ka1ra11 c1-16eriM 6ap. 01-11>11-1 ra611r;rrrattywh1, ljnu10-
cocp, raJJhlM pcTitt.fl,e Ta11y1>1M COl!Nl 6anaJ1raH. 6ipal\ OHJ\a A6aiiJ\bll-I 
MgceJJeci )l{CTiMci'.3 e).li. A6aiiTaHy.!lhlll ).1;1Jli\i, J~J.r1eJ111i. l'hlJthlMH rnn
,L1,ayh1 TCK :i.r1-<.!Japa611 Cl{6eKTepiMell ia111,1cy;1a11 COi{ raHa MYMKiH,fl,iK 
aJIJlblM. Otthlf-1 ce6e6i mi11e11-01i aii1\1>111: aH neH xa;tllCl\a cyiiettreH 
xal( )l{OJlhIHJlaf'bl Jl~lJl)J,i, 1'l:IJlCJ1Jti MCJ!al\I FblJ\hl~lbl 60J1MaCbl ;)Jl-<I>apa6i-t 
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.ue, A6aii .ua .uamu1hIKKa )l(eTnereH 6onap eni. Oehl )1(9HiH.ue 6ip raHa 
HapceHi ecKe cana KeTeJiiK. 

EyKiJI rnJiaM.Ubl iqrpaywh1 6ec TeK 6ap )!(;}He onap):(blll 6ec TYPJii 
Ty3yMeH KOMKepi1ire11 Ktrn )!(al( 6eiiHeci 6ap. 8n-<Dapa6u e3iHili 
eH,6eriH.ue OCbI e)l(enri 1<.an1i:1a11b1 l(OJI):(aHraH, rnn.uaraH, .uaMblTl(aH. 
Ocb1Me11 6aHJiaHbICTbI 6apnhIK fblJibIM canachJH.lla ell HeriJri, Jl::lJI.Ui, 
.u::inenni ai:1ic haH,nac - Iq'phrnbTC EmweM.uec 1<.m1c (reMTepm1 - CHMMeT
pm1) FhJJJhIMhl .uen 6inre11. 0.TJ l(arn.uaH&TJi Heri1ri rn6HrnT ):(yHHeciHeH 
anwHrnH. CoHblMeH !(;nap 6¥J1 K.¥paHHaH rn6ht1bm OTb1prnH. 

Mb1canb1, J\¥paH.Ubl )1(¥Jl.UbIJ.Ubl acrraH a.uaMHblH, MeKeH-)l(aHhI, )l(ep 
OHhlH, TeCeK-6eciK Opblllbl .uereH. 0HUH api l(apaH )l(blJI irniHne OH eKi 
ail (Mymen )1(¥J1Jlhl3 To6b1) 6ap eKeHi, OHblH, irniH.ue 1<.aiirnnarr ail:Hanbm 
OTblpaTblH )l(eTi 1<.aT Kt)K 6ap eKeHi, )Kep ne COH.UaH K¥Pb1JlblCTbl eKeHi 
ai!Tb!JIU.Ubl. 0HaH ;ipi l(apaii )Kep,JliH. Iq'phlJiblCbl' OHhlH, TiprniJiiKKe opbIH 
6onrnHbl, OHhlH, K9h.1epMell 6aHJJaHb!Cbl - fopi aHTblJla.Llbl. 0HaH KeiiiH 
TaCTap, MHHepaJI 3arrap, Mern11.uap, eciM,uiKTep, )l(aHyapnap a1iThrna
,!J.bl. AnaMHbUI rn6HFH naii.ua 6onyb1, ecyi, epKeH.ueyi, naMybr - fopi 
TOJihll\ TUJIJlUHhlll 6epinreH. 

Oci,1, KdiiHri Macene JKeHiH.ue cjlpaHUY3 ranbIMhl Mopnc EyKeJIJleH 
coJ KenTipeiiiK. «Cay.n. Apa6hrnaH Wbll<.K3H ceKceH )l(aCTaFbl M¥CbJJJMaH 
cOJiH MeH ewl(awaH ¥MbTTrraiiMhIH. I\¥paH.ua Ke6e10 )1(9HiHne He 
afiTbIJJFaH'?» - .uereH MeHiH. qparh1Ma on 6bIJiaii )l(ayan 6epni: «E¥J1 
Kirnrr 6i1re OChl M;lCene )1(9HiH.ne TYK Ka.JUJ.blpMaCT3H TOJibll( MaFJJ¥MaT 
(1mcjlopMau1u1) 6epeni. MeH Me)lpece.LJ.e OKhm )KypreH KeJiM.ue 6i1,rd1i 
¥CTa3bIMhl3 l\+rpaHHaH anhm, 6anaHblH, l(anail: rrail:.ua 6onaThIHhlH 
ryciH.nipreH 6onaTbIH. ~eMeK, ciJ.nepn.iH. 6aJJaHhill ceKcy::in.niK nail:
.ua 60.TTyb1 )1(€1HiH..1lcri KirnrrrapbIH.bl3 «aJ&1paK KerniKKeH>> - .ueni. 
Asrnp,'lbill apa6 KapTbIHhIH «a3bipaK» ;:iereH ce1iH ThipHaKwaMeH 6epy 
ce6e6i. J<:aJI)l(blH. pcTiH.ue. eiiTKeHi I\¥PaH ce1i waManan aiin;aH,Ua on 
rnpT raCblp 6¥pbIH 60,1raH. 

Ta611rarri,1u raJKailbm ranaM ~1Jbinh1CbIH.lla )!(~He eH, ap,11.af\-rhl, cu 
Kyp.ueni TaMawa K¥PbLTJb!CTbl Myweci a,11.aM 6onrnH ce6emi 6¥JI Macene 
TOJihlK rnnnaHbm. 6ipHewe )l(ep.n.e ai!ThJJJrnH. Och1 ail:TblJIFaH.Uap.uw 
ranhIMHbIH, KiTa6i,rnaH ol(yra 6ona.nbt (Afopuc E_ri;e.1. <<Kopo11 u coB
pe~~1e11mm 1w:i·i;a ». K£rnm. « ff11a11 », / 993. J1B1111 l([plm J1Ca11e l)mipzi 
,•b1.11>1.\I). E¥JI KiTanTa rhI.TJbtM. TapHXblllhIH,. niHHi116ipcbmblpa M::iceneci 
KapanrnH. 

M;iceJJeH. on apa6 rblJlhtMhlHhUI I<:OliwnrnH C¥PaI<:l\a )l(aya6bIH 6ep
reH. Erep.ue oraH )l(aJinb1 rhrnhIM TypaJ1b1 J\+rpaH,11.a He aHThlJJFaH .uece 
on aihap eni: -«E¥J1 KYH n.ereH 6apnhTJ<: FblJihIMHhlfl Heri1ri J\¥paH,Ua 
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6ap. lffHH l(83ipri FblJlblM TeK OH T0pl' FaCblPJlaH FaHa Kewirin KeJiin 
OTblp» - .uep e.ui. 

8n-<Dapa6ttre opaJHIHhil\. 

F AJIAMH NEC TEK 

Ep MaceJJeHi MeH «811-<Dapa6u cattaTbI» 8TblMeH 1968 )l(bJJibl 
)l(apu.smaraM («EiRiM .JIOHe El{6eK», .M!8). Ottbl l\blCl\aWa Ma3M.pfb1H 
KeCTe iypitt.ue KCJITipeMi3. KecTe 6aCl\bl TeKTep)liH arraphI: OT, )l(CJI, 
cy, )!(ep. ~.UbI3 )l(aHe onap.Ublf( J\¥PblJibIC 6eH.tteci: OT - TepT ywKin 
)!(SI\ ()K), )}(en - ceri3 yUJKiJI )!(81\, cy - )!(lfbipMa ywKiJI )!(SI\, )}(ep - aJITbI 
wapwb1 'lKal\ (TeKllle ), )!(¥Jl)l.bI3 - OH eKi 6ecKyn )1(81\. I<;oc )!(SI\ 6¥P&IlllbI 
(J3). Onap.UbIH HOl\8T Te6enepi (T) )!(;me CbIJbII\ - l\blP - l\86b1praJI8pb1 
(I\) caHMCH 6epinreH. 

N~ !Jee TCK Eeliue Mywenepi )!(a11: -
)!( T K s 6eliueci 

I OT 4 4 6 14 70"32' ywKiJJ 

2 lKen 8 6 12 26 109"2' ywKiJJ 

3 cy 20 12 30 62 IJX-'11. YWKiJJ 

4 )!{ep 6 8 12 16 90" wapwi.1 

5 lK¥Jl)(bl'J 12 20 JO 62 116'"3 I' 6ecKyn 

50 50 90 190 524"45. 3+4+5=12 

Oehl 6¥JI Gee TeK neH 6ec 6ciinc C)f(CJJ)ICH Kene )l(STll;aH T;ittipiHitt 
)1(8pUTl\8H faIISMblHblll 6ip TaMmua TblJICblM KiJITi .uen 6iny KepeK. 
fhipwe oi1.na 6onaTbIH H;ipce, b\)J,blpb1c 11aiiraM6ap 6apJJbll\ FbIJlbIMHblH 
Heri3iH canraH. Con KiciHilcl 6ip 11b1cnb1 aThI Macnac 6onraH, HFHH 
ywKiJI .11ereH C03. 6eiiueci l\¥PbIJlblCTbII( I\aJl}:(aH Typi 6011ca .ua OHbl 
yu11dJ1 ):(ell J\¥payra 6oml):(bI. 8ihKcni 'lKa3bll\ ()}(al\) - 6erri CbIJY yllliH 
ym HOl\aT i-.:a)f(eT. 6ac(\awa alhl\aH,T\a, Ylll IIOl\<rr apl(bIJlbl TeK 6ip F8H8 
)l(a:JhlK 6eT - )}(al\ Cb11yra 6ona.r\bl. 5ap11b11< ''¥PbIJJbJCTbl 6eiiHenep.uif\, 
JaTTap.l\blll c11 Kimi J\¥paywb1 6enweri ywKiJL YmKiJI l\¥PbIJlblCTbllcl 
aTOMbl ;1cyrc 6om1/\bl. Eapni.11< ranaM11i.111 K¥PbIJibICbIH FbIJiblMH 3epT
TcreH a;1aMra YmKin Macnac ):(en aT 6epy eTe TaMama H;ipcc. Con 
Macnac (bl):(bip1>1c) eJ1iHeH Fb!JlbIM i:mcn, TaFJibIM anrau rpeK raJibIMbl 
I1HCparop e3 e11i11c Ken in, reoMeTp1rn iniMi11 rnpaTl(aHbI 6e11rini. CoubIH, 
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MacJJac (hl.n&1p&1c) eJJiHeH Fh!J1bIM i3.nerr, rnrn&IM aJJraH rpeK raJJ&IMhl 
TI11cparop e3 eJJiHe KeJJirr, reoMeTpm1 iJJiMiH TapaTl\aH&I 6enriJJi. CoHbll-\ 
i3iH l\YFaH TIJJaTOH Acp11Ha,na 6aI<wa iwiHe Me.npece alllbm, onw1 aThm 
AKa,neMHll .nerr aTaraH. Con AKa.neMHll l\al\rrac&rn.na: «KiMAe ~ KiM reo
MerpHll 6inMece M¥HAa KipMeciH» ~ ,1.1,ereH JKa3y JKa3hlJIFaH. 

nnaTOH ea6eri11.D,e CYJJ.hll-\ MOJieKyJiaJihll\ epHeri 6epinreH ,1.1,eJJi11e.ni. 
On JKa3raH: Eip 6enweK OTl\a l\OCl\aH eKi 6enweK )i(eJJ, Tel-( 6ip 6eJJI11eK 
cyra. KenTipren KecTe.neri YillKiJJ.nep,1.1,i Tett,eniK: OT - 4 YillKiJJ, )KeJJ - 8 
ywKin. OHaH Illh!Fa,IJ,&1: 4+8x2=4+ 16=20 cy- 20 YI11KiJJ ()!(al\). Y I11KiJJ.ni11 
aTOM 6eiiHeci ,1.1,eyiMi3 OChI.[(aH. hl.n&Iph!C eciMi OChIH.[(a, l\¥PbIJ1hlCThl 
ranaM cwpw ocwH,1.1,a aiiT&rnraH. TeKTep TeriH, OHhll-\ 6eiiHeciH ;ipi 
l\apaii 3eprrereH ;JJI-<Dapa6H. 8n-<Dapa6H -fIJJaTOH ett,6eriH /KOFapbI 
6aranaraH. EH.D,i 3-9pem KecTeHitt, J\¥paH.naFw c&Ip&rna KenelliK. OH 
eKi ai1 MeH )KeTi I<aT KElK FanaMH l\¥Ph1J1&1c ,IJ,eyre ;J6)J.eH 6oJia.L\bI. Ocb1 
eKeyiH I<OCCal\: 12+ 7= 19. 0HhI KaMaJiaT - TOJJhII\ OH,1.1,hlI< TypiH,1.1,e a.11Cal( 
6ona,n&1 ~ 190, l!FHH aiiThIJiraH 6ec ranaMH TeKritt. 6el!HeniK MyllleJiep 
)l(HbIHhI 6¥JI. Oiinarr l(apatt,hI3? ! 

D¥JI OH TOFhl3 caH&IHa TaF&J 6ip )l(eTi ()KepniK )l(eTi) l(OCCal\. 6oJJa
AhI: 19+7=26. 

)1(11wpMa aJIThl, l!FHH TeMip caH&I. TeMip OJJ TeKille cpopMaJJap&1, 
)KepTeKTec JaT. J\¥paH.D,a oraH apHanraH 57 - cype an-xa)J.llJJ.. Apa6I11a 
Xa,IJ,H,1.1, - TeMip, OHblH, caH.D,h!I\ M;JHi x=8, JJ.=4, Ii= l 0, )J.=4, /KHhlHhl 6ona
,!J.bl: 8+4+ l 0+4=26. EacI<allla aihI<aH,IJ,a, 6i3JJ.ep.ni1-1 l\a3ipri 3al\lan)J.aFhI 
rnywrr OThlpFaH TeMip.nitt 3JieKTpOH C3Hhl perriK caHbl )l(HblpMa 
anT&I (xa,nn.n) J\¥paH.na 14 rac&1p 6¥PhIH 6epinreH. EKinllli )K3f&IHaH 
M¥HAaFh! TaFhl 6ip TaMallla H;)pCe al!Tb!J1Fan cype J\¥paHHhlH ,1],;JJI op
TaCbtH)J,a. J\¥paH.D,a 6apn&If\ cype caHhI 114 6oJJca, 5 7 an xa,1.1,11.n cOHhIH 
f\al( )KapThIChl 57x2= 114. 

MeH 03 el{6eKTepiM,1.1,e oc&1 )Kenin.ne )Ka3FaHMhIH. CoHbIMeH 6a1i
JJaHhICThl aiiThlJIFaH TeKTeC KeCTeciH.ne OChl )KlfblpMa aJ!Tbl )K;rne OHhlH 
aliHaJJhll( Cblttap&I eKeyi Ke3eKTecin KeJieAi ,lJ,ereHAi Kelii n.ne ;<Ta6y» 
Kirn6&1M.ua 6acrnH all!\ Tan,1.1,aranMhIH (1978 )KhJJIW ). l:i¥JI M;ice.11e Men 
yllliH Tacrnp,1.1,&m KpncTaJJ.Uhll\ 6etiHeJJepin TaJJ,1.1,ayra apKay 6oJIAbI. 
M&1caJJ&1 MbIHa.D,aii M;:iceJJere KeJieiiiK. AiiT&rnran 6ec 6elineni ;:ip TypJJi 
T¥PF&1,1.1,aH l(aparr ay.nap&1cT&1pcal\ newe 6eiiHe lllb!rap eAi? - ,IJ,ereH 
qpal\ l(Ol!Mhl3. On&1 6bIJiali wellleMi3 . .II.al\ can.nap: 6ipniK l T) - rn6e 
)K;JHe ywTiK - )ICaI< (}K) 6ipinill op&mhrn 6ipi aJia,IJ,hI. C&I3hIK - l\blp 
6oJica OJI eKi 6aCTbl, OHJ(hl - COJI,!J.hl. .IJ.eMeK OHhH\ caHhl CKi peT a.TlblllY 
KepeK. CoH,1.1,a )K8Jirr&1 )KHhIHhI lllh!Fa,IJ,&1: 50+90x2=50+ 180=230. 

41 



/9-···--736' 
5ACl{,JI /iEC :'J'Elf1'EP,6'EHHEITEP 
·r11£w"E tti :AcA ~hAp = ~ __,~) 

3-cypem 

'>t(/. !f7A />.. 
[it.ttHICi. 

' 

I\a3ipri FblJiblM.Ua )1{8H,a raHa awbIJIFaH 38H. 60HbIHWa 6apnb1I< 
KpHCTaMhIK <PopM8Chl TeK eKi )f(YJ 0Thl3 (230) 6onaTh!Hhl 8HhJJ<TaJIFaH. 
M¥HhIH. aprbI )1{8FbIH.!la 6ap FhIJJhIMHhIH. HeriJi )1{8Tbip rnii. 8HTKeHi 
CHMMeTpHllJJhil\ enweM .,.nici 6apnhil\ Fb!JlhIM ca.riachrna HeriJ 6on&m 
Ta6h!Jl8.!lbl. «8n-Cl>apafo1 )!(~He A6aii» Kirn6bm.ua OChIJJap.uaH aJiblHFaH 
MhICan.uap 6ap. 

4-cypeTTi anaiih11<: l\¥paHHbIH. 6ac 6aTaChI: «6HCMH Annah a.n-pax
MaH an-paXHM» .Il¥FaCblH.lJ,3 :}pm CaH OH TOFhl3 eKeH. 

OH anThI peT ecenece l\¥paHHbIH. cype caHbl 6oJJa)lbI: l 9x6= 114. 
l\¥patt.ua, yCTittne OH TOFbl3 .uereH ~16al\ al!TTapbI 6ap ( 74-cype, 
30-a~IT). J 980 )l{b!Jlbl naKHCTaH FaJlblMbl AxMa,11 )J,».uaT «l\¥paH fiHiK 
M¥F)l{H33)) .uereH KiTan )l(a.Jbm, OCbl OH TOFbl3.UblH. l\3HTaJiay rypnepiH 
MaWHHaMeH ecemen WbirapraH. 0HbIH. rypKi Tinre ay.uapMaCbIH Xa-
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r?'f 0_pr ;WI~;. 
~P.?(a. EC~6i)t"tf!.:CI-.>~ ~ 

'tJfi-. 11!- r---:--,.--,----.----. 

lff::/OIJ<S 

·~"'"fl. 
• l(U.1tV -;Stlt!;~' 
"''' !3'll. L 

'r'.f' 
~"'""}. 
CJ,, lfAll., 

4-cypem 

nmpa AnnH: MaraH flTKeH 'lKhIJihI ChiiinaraH e.)li. Oima ,!la Kerneree 
rhlnhIMH olinap 6ap. 

4-cyperre 6i3 A.6)1{,[{ ece6ittie tteri3iH 6ep..:xiK. Co.J. ecen 6ofu.!Hllla 
6ac 6aTaHbll{ OH TOfhl3 dpnitt!le 786 caH 6ap. 0Hhl OI\}'Illhl 03i Ol{aH 
ruh!raphln reKme a 13.'.lhl. 

ap6ip dpimiH. caHll,hll\ :\ldHi 6ap. Apa6ma (a.Tii¢ OH) dpirr caHhl 
28. Onap ceri3 ronl\a 6e.riiHreH: 4+ 3+ 3+4+4+4+ 3+ 3=28. a'IFalllKbl 
rnpT dpin: a=!. 6=2. 'lK=3, .)l=4. 'lKllh!Hhl - 1+2+3+4=10. Oehl 6acKbl 
ce3 (OHllhll\ caH) 6ol!b1Hwa Ao)K)l ece6i aTaTJa.ii;hl. Omm Keiiieri eKi 
ymriK: hy1=5+6+7=18. XTH=8+9+10=27. oHaH ;ipi l\apai1 OHHatt. 

'lK).'UeH 20+ 30+40-'-50= 140. 60+ 70+80.,..90=300. OHaH Kenitt 'lK\'3.-'leH: 
100+200+300~400=1000.500+600+700=1800.800+900+1000=2700, 
'lKllhlHhl - 5995. 
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Oehl cattaTibI ceJL1ep.ne, catt.nap.na TepeH Marbrna )IGlTbip. Oehl 
:ipirrrreH 6cpinrett apa6 Tini. J\¥patt 6apJlblt\ ram1M11 ChlP!lbl imiue anra11 
JaT eKeHi eCTe 6oJ1CbIH. AJILlhlMeH :ipin caHbl: 4x7=28, 6e.neJJL1i catt.nap. 
Onap allnbtl\, KYHLliK 6onwn eKire 6eniHreH. 0HL1a ):la Marb1Ha 6ap. 

Apa6wa caH .nerett ceJL1iH cattJlbit\ M:itti 60JiaL1b1: ran.rr=78=.l.ll..:.; 
}ffHH yw TeMip caHbI: 26x3=78, tteMecc I 3x6=78. Ocb1MeH 6ac 6arn ca
HblH 1<ocaMhl3: 786+ 78= {864=54x 16= I 08x8=432x4. faJlaMHbltt .n:iyip 
ca11b1, AJJ-1\aMap =All cypeci (54). l\ocafi xat\ caHbl 54x2= 108=.Y-

. {106=53x2 
AilTblJitaH eK1 catt.nw l\OCaMbn: 78 ± 28 = 

50 

53 - An-H}')Kb!M ()K\'J1Llb13) cypeT, 50 - l\anaHhl - lllottaH MeTaJJbI, 
T.6. TOJ!btn )1(3Tl\3H TaMawa M3fJ1¥MaTiap KeJlTipyre 6oJI3Llbl. 

1-2-cyperrep TblfbI3 6allmrnb1CTbl. Onap.Llbl K,arnp t\OHblll K,apay 
KepeK. Eipittwi cyperreri 6acl(bl 6eCTiK 6elluettitt MfbJJibIMLla 6enrini 
TeopW!CbI 6ap. Ottbltt eptteri Mbrnay: )I{+ T=l\ + 2. 51rnH )l(aI(rap catt.na
pb1 MeH T06e CaHbJHa l\OCl\3H eKi (2). 0¥.Jl epHeKTi 6i3 HOK,aT ece6iMeH 
Mblll3 Typre KeJITip.n.iK. )l{aK, yw HOt\3T ()1{=3). Te6e - 6ip HOt\aT (T= I), 
l\blp eKi 110t\3T (l\=2). 

~eMeK, 3+ I =2 +(2) HeMece: 

+0 = 0----0 + 2 

6:ipiH 6ip )1<31\,1(3 )l(HH31(T3FaH,D.a 6oJ13L\bI: 

+0+0------0+2=6+ 2=8. 

5lrn11 6¥JI reoMeTpHllJlbII\ 6eiil1e Mywenep.nill 6aCl\bI caHbl 
aJIThI: )I{ +T=J\=3+ I +2=6. EKiHi aJlaTblH 6oncal\ oJl )l(aJlnhl rn6HraT 
.n.y1111eci11il\ *¥CTThll\ - cri3.niK ()l(ay1a) l(ac11cTi. Mb1canh1, OJI eKiHi 6ip 
Trutl\ .nen ancal\; OHbI )l(Cpre J;;arbm all11anach111a anTbI caHbIH )1(33Cal\ 
60JI3)lhl Tbll"b13-6epiK t\¥PbIJlblC. 8liTKe11i ;ip6ip IIOK,alTbl opTallbll\ eTin 
anhtn, Ol!blH all11anacbma TY3Y aJIThl ymKiJ1 6¥pb1111Tapbl 60°x3= 180° 
opHanaCTblpyra 60J13L\bl, llFIHI: 

360" =6 
60" 

TcriH.Lle J\¥pa11).larh1 LIYHltC aJJTbI KYHLIC )l(apa11ran .ncreH ce3, OH 
TOFb13Llhltt 3J1Tbl eccci J\¥paHHbltt cype ca111.1 60Jlyb1 - (I 9x6= 114) 
coran Hwapar .uerr 6i11eMi:i. 

Ecrc C31\Tayrn )l(CttiJI 6ony ymiH K,3J31\Tbll\ AnTbI AJiaw, Anaum 
xaH .uereH l\ar11.nacbrn coJ1 Mar1>ma.na ¥•yrn 60Jia.Ub1. Aii11ana xaJIK,bI 
AnTbt Anaw, oprncb111;1a Anama xaH. 
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Apa6wa aJITbl CaT - KepiciHWC OKblCaK Tac, OJI .ua ecTe 60J1CblH. 
hip TaMawa coJI, aJIThtHbtH. ca11.[(bU\ MaHi (caT=400 - .:..... KepceTiJiin, 
cyperreri 0JIWCM)l.CCTiK M3Fbll!aChIHa .[(::IJI Kene.ui. >IFHH, 2(50+90x2) 
=2x230=460=360+ I 00. Con TCKTep TCK KCCTeciHiH. 03iH.[(C eKi MCH 
aJITblHblH. ai1HaJlblK TypiHJlC opblH anraHblH K0p.[(iK l\OH. 51rnH TCMip 
TCK 26 ....... 62. 

Ai1ThlJIFaH aJJThI cani,1 HCJHlMHhlH. 6ec cjiapb13WHa: cora,11.hl, jlf'HH 
460=92x5. 

Apa6wa 6ec cjiapi,n (¢apy3 - Kenwe Typi) 6ona.[(w cjla
py3= 1086=u-a J~ 

Apa6wa )!<HWpMa J.1ercn caH 626=313x2 .:.ufa (rnmpytt). On 
eKi ecenettren l\ar6aHbll\ Kapa TaChIHa Tet1: 313 .l->-'"ly,a.=JI (An-xa
)!{ap acy,11.). 

)l{HblpMara UJ1Tb1canh1tt KOCaM1>n: 626+400= I 086=[26]. 51rmt 
cj>aph13.[(ap MCH )l(llblpMa MCH )KlfhlpMa UJITbl Catt.nae. 0i1.[(a 6onCWH, 
l\hI3hIJI I<aHHhIH. e3eri - rt:Morno6imJ.1e JKyperi~e COl\Th1paTWH 38T xa
,11.11,11. - TCMip (26). 

EapJihlK .!\YHHe ranaM1>1H.[(a TeMipJ.liH. aJiaTbIH ophIHhI epeKwe. On 
)!(0HiH.[(C Kei1iH TaFbl aiiThlJia,Ubl. 8Jipwe ai1Taph1Mbl3 )i(Hblp~rn aJITbl 
caHhl TeMip=xa,llH.[( caHbl 6onyMeH Kamp OJl )l{ep TCK 6ei111eci - TCKWC, 
on I<ar6a 6eitneci. TeKwe e1~ 6cpiK J(Hac - CHMMeTpH» 6ei111e.Teri11-
.ue CHMMCTpHH ¥Fb1Mhlll TCMipMCH 6ai1JiaHhlCTbl aJlblHFaH .[(en 6iJleMi3: 
(M+T-P, T-M-P) M¥H.!\a .[(ayh1Ccbt3 yw ;)pin opbIH.llapw rana ayb1CI<aH. 
FanaMHhlli enweymi TCMip .uereH MarhIHa rya.nw. AiiThlJIFaH Ann.1 
Anam, Anawa xan Marh1Hac1>1MeH TeKwenin. TaMawa 6ai:inaHwChI 
l\¥pan.ua 6epinren. 

EaJ1 apa ¥HChlllhH\ rnMama ep11eri 16-cype.ne 6ap. CwpT
TaH I<aparan.[(a TCKlllCllit\ UJITbl waplllbl 6eTiH apa ¥HCblHblJ{ aJJTbl 
)l(al(TaYblHa C::IHKCC nen 6inyre 6ona.nw. 8HTKeHi TCIClllCHi Te6eciHeH 
TiK lllUHblllll\UH.[(a OHblH. yw mapWbl JKafhlHhll\ aJlTbl l\hlphl apa ¥JIChlH8 
¥1\Cac 6onwn KepiHeni. Con Kl~pitticTe Tepen. cwp 6ap. ApaHhil\ 
aJITbl l\blpJJbl ¥HCb!HhH{ iuJKi 60m1eci - Ty6i TCKllleHill iwKi OpT8JibIK. 
ymKinnepiHeH l\¥PaJIFUH. 51fHH ¥HHl>IH 6enMeci yw poM6hl.ll,aH 
T¥Pa.!\bI. OHWH. 6¥pb1wrnpb1: I 09°28 '+ 70"32'=180°, jlfHH TeKmeHiH. 
imKi - oprnnhII\ 6¥PhIWbl. 0HhI ocbI apa.lla KepceTe KeTeniK. TeKweHill 
l\hlpb1 6i 6onca (I), 011btH wapwb1 6eT Kepriwi, KeneMniK Kepriwi 

J3= l1 +l'+J1 

I 
OHaH WblFMbI: Si1135"16' = Jj = 0.577 
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,ll.eMeK: 35''16'x2=70°32'. 
Apa ¥XCblHhlH OCbIH.Uaii rnMama l\¥PbIJ1bICThI 61!iim: eKe11i apa6 

ranhIM.Uaphrna }\¥paH apl\b!JlhI epTe)-leH 6eJlfini. Mb1canw «MbIH 6ip 
TYH.Ue» apa 6btJJatt .ueii.ui: «fpeK FaJibIMbl EsKJJH.U MeHi~1 yiiiMHeH ynri 
anca Ken )!(att.a.nb11( rn6ap e.ui». 

l\a3ipri JaMaH.uaFhl Fb!JlhlMH Jepney 6oiihrnwa apa ¥XCbIHblH 
ocw Iq'phJJib!CbI e11. 6epiK. eu irnTi, en TbirbIJ, eu ytteM.ui 6onbm rn6b1-
n1>m OTblp. l\¥paH.ua aparn ¥51 caJJy.UhI )!(;)He H6pah11M naiirnM6aprn 
l\ar6aHbl (TeKweHi) CaJJYAbl T:J1-dpi tni yax11 eTKeH ( 16 )l(:JHe 19-
cypenep). OnapAhIH OCbIHJJ:ai1 rn:>Kan cb1pnapb1 6ap. Aiirn KeTeniK: 
Apa An-HaxttJJ. Ottblll caH.UhII( M;iHi 6oJia)J,hr: 31 +88,.,119 

li¥J1 caH haH.uac (reoMeTpH») cat1b1Ha Teu: ._.,..l..l.ll.. =5+50+4+60=119. 
D¥JI apa.na rnMawa muapaT 6ap ).ten 6iJJy KepeK. 0Hbl Timi 6b111aii 
)i(aJyrn 60JJa.uh1: 31+(26+62)=119 HeMece 19+47+53. 

3-cyperre l(OCh!Mwa 6epimeH rnrhl 6ip ~ eKi Marn¥Marrap 6ap. 
0Hh!H 6ipi bl):(b1ph!C Y uIKini Macnac = 1070-U")l.....l._ OttbIH. aiiHana 
)l(a1(ray KhlpJ1apb1: 3+4+5=12, 6¥pb1wrnpb1: 36°52'+53"8'+90''=180 °. 
0HhH{ iwiHe CbIJhJJIFaH weu6ep epici 6ip (I). )J(oraprb1 6ec TeK 6c11-
Henepi MCH M¥JibHI 6aHJI3HblCbl OJI 6di11cJ1ep.IliH )!(31( 6¥pb!WTapblHbUI 
CaHAapbIMeH hlAblpblC ywKiJl )!(UCay caH.uapbl 6ipneli: 3+4+5= 12. 0Cbl 
yUIKiJJ.UiK yw )!(afh!Ha yw wapwhr ChI3blJIAbl. Onap 6ona.uh1 TOFbl3 
- (3x3=9), oH aJJTbl ( 4x4= 16) )!{:me )J\llhlpMa 6ec (Sx5=25) ¥XJibl. 
Onap.UhIH 6aiinaHbIChI 9+ 16=25, HeMece OHhr bl.1.1h1pb1C caHbl .uen arnn, 
6wJJaii )J{333MbI3: 9+ 16+ 25=50. 6¥J1 l(aJiaHhI; aJJTblHlllbl l(aT KeKTiH. 
- MyrnrnpH.J.lblH. - illoH.aiiAhlK MeTaJibl. 0HblH. TaMarnacbrna Annah 
l(a.naca KettiH opanaMb13. AttTblJlraH rnaowbrnap.llblH ¥Jlnaphrna C;)HKec 
caHJJ;apbl l\OHblJJFaH. OJrapAhIH. l\OIO ;).Ilici rnnl\blpJibll\Tbl KepeK eTe1-1i. 
eiiTKeHi onap.UhIH. )f<HbIHhl l(aii 6arb1rra cattacau .ua 'f¥P3KTbl caH 6ony 
KepeK. On T¥PaKTbI caH.napJJ;bIH epHeri Mhrnay: 

n(n~ +I) = C 11 = 3 6onca: 3<9

2
+ I) = 15: 

40~+ I)= 34, n ""'4 6onca 

5<25 + l) 65. 11 = 5 6onca 
2 

liip TaMawa HwapaT onap.11b1u )!(HhIH caHbI l\¥paHHbIH. cype caHbl
Ha Ten: 15+35+65=114~19x6. 

Oiinan I<apa1-1bn, 011 TOfbl3 6ac 6aTa ca11b1?! Ecen rbIJihIMhIH.J.la 
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6¥JiapAhI ra)l(aHhm rnapIIIhIJiap Aelf.ai. Ei3AiH. otthIMhI3IIIa OHhIH. Fa)l(a6b1 
13x5=65 - AcaA (AphICTaH 6an). M¥Hbl Kei1iH I<apacTb1paMbl3. 

EKittrni 6ip ra)l(an H;Jpce-6ei1HenepAiH. 1(¥phlJihlCThll( MyrnenepiHiH. 
caH)l,hII\ M;JHAepiMeH aHThIJiraH Macnac (yrnKin) caHAapblHhIH. )l,;JJI 
lllblfYbl. 

TeKTep 6eiiHeciHiH. MywenepiHilcl arrapwH apa6rna )l(a3hm, COHhlH. 
caH)l,b!I\ M::lHAepiH Kepei1iK: 

)l{af\=)1{=516 - ._._,:;........ 
Te6e=T=l59 _.u.a; 
I\b1p= I\ =609- .b. 

(Macryu 'lKa3hIK.); 
(HoK.aT); 
( xaT-Cbl3hll<:). 

)l{ffblHLI: )I(+ T +l('=[L'i ]= 1284. 

OttaH lllLira"hI: 1284 = ~ "" 
1070 5 E¥JI 6ip ra:J1<an l(BThrnac. 

0HaH IIlblfB.llbl: ~ = 0.833 = tg39°48' 
6 

OttaH lllblfa)l,hI 39°48 '-19°28 '=20°20'= l 220'=610x2. 
19°28' - TeKrne (l\ar6a 6¥PhlUI). ECTe 6oncb!H, 610 )!(hIJibI 

naifraM6apb!Mhl3fa aJif3llll\bl naifraM6apJihlil; ya.xtt KeJireH )l(blJihl 
lKapbIJill;afaH )l(h!JI; 570 - l)'faH lKbIJihl, 570+40=610 - naifraM6aphl.Tlhll( 
KenreH )l(hIJI. 

KecTeHiH. (cyperri1c1) 6ach!H.11a )Kayhap xaMc - ne!lleHe )l(ayhap Ae
reH ce3 T¥P· OJI 6ap.11hll( ranaMHhlH. Ta6HFH Heri3i )l,ereH MarbIHa)l,a. 
A6aH..aa xa.M3a 3tlhf111 J.l.eJiiHreH. EaThIC eJii OHbI JiaTbIHllla.aaH aJihm 
KBHHncceHUIUI ( quinta essentia) aTaHJ.l.hl. Eipal\ oJiap.Qa oraH apHa.11raH 
caH)l,bll\ M;)H I )!(QI(. 

Oehl 'lKayhap ce3iHiH. caHAhll\ M~Hi 214, OJI MacJiac ywKiJiiHJ.l.e: 
I 070=2 l 4x5. Cotth!MeH K.arnp on aHThIJIFaH 6ac ywKiJI 6efuJeciH
.ae 214x6=1284=[~]- raJiaM aJIThl KyH.lle )l(apaJiraH MaFhIHBJ.l.a 
corn.aw. li¥JI M::lCeJieHi» 6apJib11( ranaMJlhll( Ma3M¥HbI eTe Tepe1c1. 

On - naifraM6ap H¥Pb1Ha KeJie.ai. 0Hhl 6wJia11 )l(a3hln l\apanbII\: 

19x6+47+53=114+100=214. 7 - KYMiC, AH: MeTaJihI, 53 - an-Hp\hIM 

- ('lK¥JIALI3 HeMece AXMl!Jl). 

Oehl caHJ.l.hl nerneHeniK K.Hac caHbIHa K,ocaMbn: 

{

444 = 7 4 x 6 = 222 x 2 
230±214 = 

16 
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222 - 1rnca~> - --i4--il - rn.uanaT. Apa6ma rnpr enmcM: ap6aF 
i,:11ac~273+ 171 =444. 16 - 6an apa, HeMece 162=256 - H¥P. I 07 
- KhI3 (_}) apa6wa, Ka3af\ma )Ki6eK. 0Hbl napnay,uan - may3a,UaH 
U11>1raThIH.I\hlf'bl attThlJIFaH mayhap: I 07x2=2 I 4. H¥P.Uh!H. TOKT!lFaHhI 
To111>1pa1' - *aK. Coran 54 - An-1\aMap (ail) caHhIH l(OCaMbl3, 6ona.uh1: 
516+54=570= 19x30. Ka Min caH - OH.UbII\ - fa (570), nai:\raM6ap ryraH 
)KblJlbl. 

6¥JI cypcrri Ml(Tay ywiH 3WrblJIFaH HHCalj> CaHhJHa 6ip opaJUlllbll\. 
011 mi rnnaMH caH t-utf'hIHHChm.ua - KyH MeH TyHHiH. Tellenic HOI<:aThI m
.nan )l(blJDKhlll OTblpMb!. 5Irn11 TOFbIC )l(al{a )l(blJI Haypb13 MeltpaMbl 25705 
)l\bIJI iwiH)J,e 6ip ai:\Hanhm lllbffMbI. 0Hwl{ aTbI apa6rna Taxyn=444=Jj:..t;; 
. Ocb1 caH,Ubl MbIHa Typ.ne )l(a3yrn 6ona,ub1: 400+40+4=4 (I 00+ IO+ I). 
5lrn11 a6)l(a,'\ (Ao~) ece6iHe ,U;)JJ Kene11.i. (2-c)pemmi ,.,·apa1fbl3). 
Eaci'\ama aiiT1'aH,Ua 6api J<:blpbll\ caH&IHa, 11ai:\raM6apJJbIK caHra Kene.ui. 
0Hhlli apa6wacb1 6api I<:bipbII\ caHbIHa, nailraM6apJJbIK caHra Kene.ui. 
0HhIH apa6waci,1 Ap6aryH=i'.:JJi7j\" , caH,UbII\ M;JHi 329 - An-paxMaH. 
329-40=289 - An-paxHM. 5Irn11 ranaM.UbI )l(apb1J1J<:ay ywiH )l(i6epinreu 
(M=40). 2-cyperreri AE)l{)l, ece6i attThIJJ.Uhl. CoraH KOChIMrna 6ipep 
Maf'.rl\'MaT. Mhmay ep1rnKTi l(apatthJl(: 290x20+ I 95=5995. 

M¥H.Ua AE)I{)], ece6i eKi Myrne.ueH K¥panraH: 290, 195. Oehl eKi 
caHHbll-1 eKeyi .ue 19-cype T¥P· 0HbIH 6ip MapHaM=290 ~JA. eKiH
wici OHbll-1 )l(Cl\c ;)pimiK 6emici M¥KarraraT Khttrc= 195~. M¥H.ua 
Gip Tepc11 11wap:n 6ap, oilnacy KcpeK. MapHaM ¥Jlbl f11ca eJiHil{ 
¥Cnn.uapbm A6)1{)], ece6iHe yilpeTKeH .udi;~i. nai1raM6apnap rnpttXbIH
,ua. )J,eMeK M¥H.ua 6ip yaxtt 6ap ne11 6i11y KcpeK. Ailrn KeTcniK J\¥PaH.ua 
)1(¥M6al(neH 6epinreH «l\acjm (!\= ..:; ) cypeciHil{ 6ac caHaT )l(HbJHhI: 
50+ I 00+45=195. 

C0111>1Mc11 l\~rrap Haibarail, acnaH rnchI, )Katt mew .uereH TyciHiKTi 
6epeTin cKi cype 13-Haibarail (w\.,.1)1) (AJ1-para.u), I 5-rnc(~I) (An
Xm1rnp ). 

Ochurnp,ni,n1 Ke6ei!TiH.uici fiom1,nb1 - l 3x 15= I 95 oftnacy KepeK. 
CoraH 6alinaHhICTbI TaFbl 6ip TaMawa epHeK: 2605+ I 13x30=260 

5+678x5=5995. )((¥Jl.UbI3.UhI acnaHHbll-1 rn:arniihm K¥PhlJlb!ChIHa cepT 
;1ereH eKi al!TiblH caH.UblK M;JHi 6ona,r1h1 2605 (59-cype, 75+76-astT). 
113-lq'phrnhIC, 6ymiaH= ;J~ HeMece rn6aKH (1!416.), ouaH A6aii caHbI 
I 13x6=678. 

Ochurnp.ua11 Kenin raJiaMH AE)l()J: cai11>1 lllbJFa,Ubl. Oftnan l(apal\bI3? 
TcKcepi!ii'3!? 2-cypeneri 6acl(a KOCbIMwa MaFJI¥Marrap,Ubl OJ<YWbI eJi 
l(apacTb1pa 6cpcp. 

fa1.ui )Korapb1,Uarb1 attTblJlraH Maf'JJ¥Marrap,UbH\, 1<RFH,!l.anap.uw11 
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Herh,!\epi .llYHHeHi J<¥paywbt XHMIUIJlhII\ 3aTTap,lla I\aJiaH ophlH aJIFaH, 
COf'aH KeJiettiK. 

CornH apHan 5-qpem - KeCTe )!{aCaJI,llhI. 0H,lla )!{eTi TOIII\a 6eniHreH 
XHMHl!Jihtl\ JJieMeHTTep,IJ.il-1 6aCTaIIl\hI )!{;me aJ(h1prh1 )!{OJI,uaphl JKaHe 
Kett6ip KepeKTi 3a-rrap J\¥Pb1Jtb1Cbt KepceTinreH: 

I) 1-2, 2)3-10, 3) 11-18, 4) 19-26-29-36, 5) 37-54, 6) 55-58-66-70-
79-86, 7) 87-90-91-92-102-104. 

5-cypem 

6¥Jiap,ll1i11-1 apl\attc1i1chrn,uarhl JJieKrpOH.UhII\ l\a6anapMeH (K, L, M, 
N, 0, P, Q) J(a6aTwanaph!H,llarbI (s. p. d, f) JneKTpOH caH,uapbt 6epinreH. 
Onap,llbll-1 XHMHl!JJbII\ I\OChIJ1h1crnp.uarhl 3neKTpOH,llap1i1 anMacaTbIH)l.a
p1i1 y3iH.r\i Cbt3bll\WanapMeH KepceTinrett. Onap (3-4). (4-5) lK::IHe (5-6) 
TOnTapJJ.a Ke3JJ.eCeJJ.i. 

KecTeHi 6aJ(hIJ1an I\apaca1-1hn eKi cattHhil-1 epeKllle J<¥PhlJihICTblK. 
6epiK -T¥P31(TbI 6acb1M oph!H anaThIHhI aHl\bIH KepiHin T¥P· Onap: S=2, 
p=6. 
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ATOM)J.ap)J.bII{ l\aCtteTi onap)J.bII{ CbipTbIH)J.arbI l\a6aTwanapbIH)J.arb1 
:meKTpOH C3H)J.apbIHa, HfHH BaJieHTTiK 3neKTpOH C3H)J.3pb!Ha 6aii
naHb!CThl. CoraH caiiKec 6i3 6ip a)J.ic ¥CbIH)J.hIJ\. Con a)J.ic 6oiib!Hwa 
6apnbll\ XHMHHnbII\ 3neMeHrrep)J.i l\aHTa l\8parr Wb!J\Tbll\. 0H)J.afbl !\OJI 
)l(eTKeH 6ip rn6b1cbIMhI3 - TeMipAia epeKwe oprnnhIK. ophrn anaTbIHbI 
aHbil\TaJI)J.bl. On Macene 6i3).J.il{ «Ail apbICTaH» ( 1996, PI>K) Kirn ma 
K.apanraH. n¥JI apa)J.a Mb1canb1 peTiH)J.e TeMip aTOMbIHbII{ T¥CbIHa OHbII{ 
epHeriH l\OH)J.hII\. On MhlHay: 3d64S2 TeMip)J.il{ e3repMeni 3neKTpoH 
J\¥PhinhIChl. 0Hhl 6bmaii ecemeiiMi3: Me=3x6+4x2= 18+8=26. 

hl¥Hbll{ aTbl e3repMeni 3neKTpOH)J.3p)J.bll{ aHHaJibIC J\Y3Tb!H aiihlpy. 
0HaH KeiiiH con aTOMHbll{ )l(3J!Ilbl 3neKTpOH caHbIMeH OHbl CaJiblCTbipy. 
AiirniihII\ onap)J.bII{ a~ibipMaCbIH rn6y: »FHH Me- Z=N. 

Oehl epHeKTi TeMipre K.On)J.aHcal\, oHaH WhlFaJJ.hl: Me-26=26-
26=0 . .ll,eMeK, TeMipAia e3rewe 6epiKTiri ochm)J.a. OchI a)J.ic 6oiihlHIIIa 
6apnhll\ XHMH»nhll\ TeKTep)J.il{ l\3paCTblpaTbIH 6onca aHTbIJifaH HElJI 6ec 
3neMeHTKe Kene)J.i. Orrap Mb!Harrap CY'feK H= I, 2 - rerrttii (He), EepttnRii 
(Be=4), cpoccpop (P= 15) )l(;:JHe TeMip (Fe=26). 6acl\a 3neMeHrrep l\OCy, 
any 6enrici 6oiihlHWa eKire 6eniHe)J.i eKeH. AttThmraH TeMip 6iniKTil{ 
acTh1-ycTiHe )1(31\hlH eTeTiH)J.ep: 48-49, 70-71, I 03-104. CottbIMeH aJITbI 
TOIITbll{ apanapbl T¥P31\Tbl caH 60JiblII Illblfa)J.bl: 

{

26 
15±11 = 4 "48-26=22, 103-70=33. 

XHMHHJihll\ ::meMeHrrep)J.il{ eKi Mell 3J!Tbl C3H)J.bll\ T¥P3I(I'bl 33l{b!H 
(S=2, p=6) aMep11Ka ranhIMbI KepHeKi Typre KemipreH. Ei3 OHhl 5-
cyperria acThIH)J.a KepcerriK. 0H)J.3Fbl MaK.ca'rhIMhI3 6¥JI - 33l{Hhll\ 
6apnhII\ ranbIMra opTal\ eKeHiH aimaTy. 

An, l\a3ip XHMHHIThll\ KecTeHia TarhI 6ip y nriciHe TOl\T3HMhl3. On 6-
cyperre. 0Hhl xa6ap HeMece caH)J.ap III¥Fb1rracb1 aTa)J.hII\. 0Hhll{ ce6e6i 
78-cype aTbI J.\¥paH)J.a an-Ha6a (xa6ap) 11-ereH ce3. EKiHwi )l(3fhlHaH 
apa6 TiJiiHAe caH = ra,.rm = ~~ , OHbl~I C<Ul)J.bll\ M3fb!H3Chl 78. OCbl 
caHHbll{ e3rewe - xa6apwb1 Marb1Hacb1 6ai1K.aJJ)J.hI. Mb!CaJihI An-Ha6a 
(xa6ap) caHbI 31 +53= 84. M¥H,D,aFbl 53 - )1(¥JI.L\hl3 caHhl, AxMaJJ. caHhl 
eKeHi ecrn 6onchIH. Co11b1MeH l\aTap 

50 

{
132 - l\atJ111cma,11a .call 7 pem XM 

84+48 = 
- 36- 1ue11fiep ca111>1 



6-cypem 

(48- )KeTi oT r-:.. xM): I!~= 64-16 = 48 

84 ± 78 = {~62 = 27x6 84+78 =27. 
84-78 

Ottw caHJJ;ap cattwHa 1<.occru<, 6onaJJ;w: 

348± 78 = {426 = 7lx6 HFHH 

270=54x5 
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OHaH Wblfa,Ub1:78x28=84x26=2 I 84. 
M¥Hl\a, 348 - W¥fblJJa cm1b1 = JY"-" 
Xa6ap caHaT caHHblH, (78) epCKWC Mafb!HaCbl KeHiH KOCMOJIOrIUI

Jibll\ - ranaMH ecenTe attTbJJJa.UbI. 8ttTKeHi apa6wa )KblJI 6acb1 XaMaJI 
(l\a3a1<wa I\03bl Kepnew Mari.macbm,na) caH.Ubil\ MarbmacbI 6oJia.uw: 
78 = J...:i.. . CoHbIMCH 6afinaHhlCTbI A6aft caHbIH 6wJrnii )Ka3yra 6oJia,UbI: 
I 13x6=600+78=678 HeMece 

678+78=756= 108x7. 

M¥H.Ua - 113 - 6ymtaH - l.Jyi; , HCMCCC l.§4hJ\¥PblJlblC, 1<,opraH 
MaFbIHaCh!Hl(a. 

CoHbIMCH 1<,arnp 6h1JiaH .ua )Ka3aMhl3: 40+ I 9x2=40+ 38=78. 
40 - l\hlpbIJ\ - naiiraM6ap caHhI, 38= 19x2, on.ua 6ac 6aTi.1 ( 4 7 -

cypeHiH. aj!T caHbi). K;i.1pbII\ apa6wa Ap6aF¥H = 329 = l.Jfa.), jjfHH 
caH.UhII\ M:JHi an-paxMaH - l\aMl(opwwchI Pa66wM eciMi. 

«aJI-<Dapa6Irn Kirn6brnaH 6ip ayb13 eneH,: CaH 6epreH, CaHa 6ep
reH, CanaT 6epreH. I1HcaH .uen caHanblfa OJI aT 6epreH. )l(apaTwn 
)Kanri,13 caHHaH 6apwa :JJICM.Ui, ~.Ub13bIH waMWbipal\ eT, rnpaT .ue
reH. CaH MaFbIHaCblH, xa6ap MaFbIHaCblH OCbl M8FhlHa,Ua TyciHy KepeK. 
OJI H¥P.UhIH. caHi.1. 

Ep M;:icenere KeiiiH opanaThIHbIMhl3 aiiThlJl,Uhl. EH.ui 4-cyperreri 
eKi Cbl3hil\l\a KeneiiiK. 0Hhlli H¥P W¥fhIJia: 8pHeri: 

(230+214)6+29xl2=444x6+348=3012=251x12 

251 - 3YMPY.U achlJI Tac aTbl ~ _;Y, jj =25. 

f 5928 = 24 7 x 24 
0HaH Wb!Fa,Ubl: 3012±2916=1. 

l96 = 48x2 

M¥H.Ua 2916=542, 247 - Mapya (my), A)Kap aHarn xa6ap. 48 -
l(a!iraJiaraH caH, 96 - cype.ue 6ipiHwi xa6ap - ya1<,11 KeJireH Xwp rnywH
.ua. 

4-cypeniH, OH, )KUfbIHll,a XHMH}l KCCTCJlepiHeH 6eJiriJii 6ip TOl1 
3JICMCHT. 0Hbl 6i3).\iH, KCJnipy MUl(CUTblMbl3 OJI aHTblJIFaH TeMip xa
.UH.U (26) caHbl MeH xa6ap camrr (78) caH.uapb1MeH weKTenreH ecenec 
78:26=3. Conrn 6altnaHhICTbI ~ caHbI 32=9. 

)J.eMeK 6y11, f'a)l(aiib111 map111b1 ym-ici. Kemipi11reH caH.uap,UbIH, 
TypiH l(apaH,bl3. E11 6cpiK CKi aCblJI TCK MCTaJI apaCbIH,Ua (xa.ua.u = nna
Tl!Ha) onap,UbIH, KeHepJicpi l\hICTblphVmlH. 

011a11 LUbinlTbIH epHeK'ri l(apaHbl3: 
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KecTe.D,eri 6acl(a caH.D,ap.D,a TOJihII\ MaFhIHaMeH Kenirr l(a6hICl(aH. 
Mb1canb1,opTMa we116ep caHHhIJc\ opranhIFhI 45x8=360. 011 weKe.D,e 
apirr caHhI, )J(eTiniK wapwh1 - 7x4=28. 3neMeHT 6onca on ayaHhI1\ 6a
ChIM Kerrwiniri - a30TThl1\ rnpT ececi - reMorno6HHHi1\ TeMip e3eriHeH 
aiiHana.D,hI. 

27 aiiThIJI.D,hI (l 62=27x6). 2( 44)=62+ 26; 46x2=92, 76= 19x4, 
77""7xl 1 Aii caHhJ. 

D¥JI cyperreri l(anraH caH.D,ap Keneci 5-cyperre aiiThIJia.D,hl. 

JKYJI)J,hl3)J,hl ACIIAH I\YPhIJihIChl 

~.D.bI3.D.bI acrraH f\¥PbIJlh!ChIHhI1\ M¥f')J(H3a Fa)J(a6brn l(aMTyrn 
MUM al(b!Jlbl )J(emeii,L1i. Ei3 TeK 03iMi3re enweHirr 6epinreH HwapaT 
y nriHi TyciHceK, COHhI1\ e3i l(aHaFaT, )J(eTirr )J(aThlp. Ocb1 Macenere 
apHaJIFat! 7-cyperri 6i3 !\¥Patt ru!ThIHaH aJihIHFaH ru!T TyCiHiri 6oiihIH
wa aTa.D,hll(. j{rnH )l{eTi l(aT KeKTe, )l{ep.D,e Ta11ipitte TaCIIhIK aiiTMhL 
0HbI1\ apa6wa H¥CKaCbI cypeT - we116ep acTblH.D.a: 

~j":llJ ~I wl~1 dj ~17-cype, 44-rui.T. ()l{eTi K0K )J(;JHe 
)l{ep, OH.D,aFhl 6oJIFaH.D,ap, Annatthl rraKTeii.D,i ... DipaK ceH,n:ep onap.D,hUl 
T;:ICOllXTapbIH (rraICTeynepiH) TyCiHe aJIMaHChIHJJ,ap ... ) 

7-cyperre OChl TyciHiKri11 FaJiaMH KepiHiciH 6epyre TblpbICTbIK. 
On yrniH aiiThIJJhlrr KenreH OH eKi aii - )!(h!Jl (M.ymen) arrapbIH 6e.1-
ri11eliTiH )l(¥Jl.ll.hl3.D,ap TOIITaph!Hhm opb!H.D,apb!H )K;:!He OHhlH iwiH
.ue )KeTi l(aT KeKTep.ui11 ophIH.UaphIH 6iny KepeK. 7-cyperre conap;i.hI 
caH,UbII( (perriK-CaHaTihII<) 6enrinepiMeH KepcerriK. 0.1 ywiH ynKeH 
we116ep;:{i OH eKi 6enirr, co,L1aH KiwKeHe we116ep Chl3hlrr. COHhltt iwiHe 
ali peTiH Myrnen - )Kh!Jl l\Ott,UhII\: (I) - XaMan (ThlwKaH), (2) - Cayhlp 
( C111.1p) TaFhl 6acl(anaphI ( KecTeHi )\apatthl3 ). Con KirnKeHe rnett6epL1itt 
iwKi )KaFhIHa :iKa3bI11FaH caH.D,ap, con AH.rn - Mywe11re c;:iil.Kec Ke11eriH 
:iKeTi 1(3T Kei..1i11 peT caH)J,apbI ( caHarraphI ). MhlcaJihl attThlllFaH :lKhlll 
6acwHhU\ 6e11riciHitt iwKi )J(aFbIH.D,a 5 caHhl Tf-rp. On 6eciHwi KaT KeK 
- Apali (!\fapc) caHaThl, O)J,aH KettiHri eKiHwi Myme.rme 3 caHhl Tf-11· 011 
C;:iyip.Ji11 (CHhip.ll.hitt) Keri - yrniHwi acrraH IllrnmaH T.6. 

0HaH KeliiH eCKe a;1aTbIH Hapce y11KeH rnett6ep iwiHe Cb13bl.1FaH 
waprnhl. 011 )K¥Jl)J,hl3 rnapwhI (53 - cypeci An-H)1KhIM JK¥..Uhl3) 
6olihrnrna aJihlHFaH. Con wapwh!HhI1\ opTaChIH;'.l;a All.,Jhltt :iK;:iHe KyHHit1 
opbII{,.'laphI KepcerinreH (1\¥-rpaH)J,aFhI c1:rpe.11ep caHaThl 6oil.brnrna): 54 

53 
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7-cypem 

- An }\aMap (Ait), 91 - AJJ-WaMChl (Ky11). We~16ep iwiHe OJJap.D.bll{ 
JJ.a waprnwJJaphIH Ch!3yra 6om1.ub1. CoJ1, ym mapwb1r.te11 011 eKi Mywen 
rnnMal\: 4x3=12. 

EHJJ.i 6ip KepeITTi 6enri aiiri,rnr<m wapWbI iwi11e ;ip6ip K0I\liH. 
e3 iycbrna con KeITTep)J.iH. MenlJ111apL111L111 ca11JJ.apbIH )i<a3JJ.bIK.. Onap 
Mbrnanap: 1- Aif - KyMic=4 7; 2 - Mi Khn - Churnn=80; 3 - WonnaH 
-1\anattbi=SO; 7 - CaH)l(ap - l\oprncL1wc82. 

Onap)J.blH. )l(HhlHhl 6ona)J.bl: 4 7t 80 129+ 79+ 26+50+82=393. 
KeK Tc, )Kep )J.e !\<nap n1cn1>11\ cTeJJ.i. EKirc cceneiiMi3, 6ona.n.b1: 

393x2=786. 
)J,eMeK, 6ac 6arn caHbl. Acmm Men )l{cp.D.i11 T:111ipi11e JiKip eTKeH 

Tac6HFbl OCbl MafbIHa,Ua .uen. 
li¥J1 TaMawa n;incnnc 6i1 e:i )1(3HLIMbU)J.a11 l(OCl\aH tt::ipcc )1(01( 

JJ.eyre 6ona,'lb1. 8iirne11i ·1aTTap11w1 acna11.u1.1K opb111.uapb1 epTe)leH 
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KeJie )f(aTl(aH H~pce OJiapll.bIH neciu TaHYhI }\¥pa11 ruJThIH.Ua 6epinreH. 
)1{¥Jl1J.h13AhI acnaHHhUl opHaJiacy l(annh1 T;mipiHiK )f(apaTl(aH Fa)!(an 
.D;ymrnci. Mernn.uap.llhll\ caH.I{bll\-CattaTTbil(-:meKTpOH.llbll\ ece6i l\a3ipri 
FhlJihlMHblH .u:w.ui rn6bIChI. CanblCTbtpy ;:i.uici eJKenri AE)l{,I{ ece6i 
6ottbIHIIIa. COHhifl fopi Ken in OCbIJiatt l(a6h1cybl T ;:if(ipiHil{ 6in).{ipreH 
xa6apbl )len 6iny KcpcK. 

E¥J! ecenTi MeH 6ipHewe JKbIJJ).{ap 6¥pb!H Wb1tapraH eJJ,iM. 
OHbUI Kel{ Typ,Zle JKapmmaHyb1 «8n-<Dapa611 )!(;:!He A6aih> KiTa6bIH
,D;a . .6¥JI )!(eHiH)le 6acl(a en,~ep.uiH., 6acl(a )!(Cpnep,!1.ifl ranbIMAapbIH)J.a 
HeH)J.ett MarJI¥MaT 6ap eKcHi MaraH 6enrici3. AiiT&1J1raH KiTanTLI 
Ol\Yllib!Jiap)laH .ua 6¥J! )f(eHiHAe aw&II\ xa6apb!M )1(01(. MeHif( ottbIMwa 
6¥JI 03j HMaHHbll{ 6ip Mbrn:TbI Tiperi 601iapJJbII\ 3aT. CoHbIMeH K.arnp 
6¥JI M'1CeneHil{ fblJlblMH oiira Aa 6epeTiHi 30p ACH 6ineMiH. 0HbHl 6ip 
¥Wb!Fbl aHThlJIFaH ~Ab13 wapUJbI,Ua. 

~.Uhl3 1IIaplllb1Hbil\ rnpT 6¥pb111JbIHAarbI caH,Zlap (*¥J!.llbl3 ca
Hnrrapbi) ai1Tb1J1Fa11 6acJ<a 6ec TeKTifl Heri3ri eKi catt.uapbIHa )l;;>JI Ke
Jie,D;i (HFHH 2,6). 

Onap: 3) + 2; 6) + 2; 9) + 6; 12) + 6. 
KepHeKTi ery yllliH onap,LI,bl 6acK.a 6¥PbIWTap,UaH ipiney JKa3.UbIJ\. 
0Cbl caH,Zlap.llbI KepttcKi TypJJ.e canbICTb1py ymiH mel16ep ac-

T&IHa aH.ThlJIFaH 6acJ<;a 6ec TeK 6eilttenepiH l(OH.L\hIK.. Ott&UI acTbIHaH 

XHMHHJlhll\ 3JieMeIITTCp.L\il{ 3JICKTpOHAhlJ\ K¥PblJlb!CblH Ke11Tip.UiK. 

Keilittri eKeyiHif( apaci,rna onap.Ublfl 6ailnaHblC caH.uapbIH KillIKeHe 

1IIaplllhl peTiH.ue KepcerriK. 
OcbI caJJbICTbipMa 60J.ib1Hwa orreK (14) (TepT YlllKin )f(aK.) 

XHMHRJlbll( aJJTblHlllhl TOHTa (32-3JICKTpOH)lbll\ TOnTa). )1{¥JI.Zlbl3 TeK 
(62) (OH eKi 6ecKy11 JKal\) 6ecittllli )K;:!HC aJITblHWbl TOnTaFbl 3JieMeHT
Tep )f(ancaphIH.Ua ( 18+ 32 JJieKTpOH,ll,hll\ apaIIbil\Tn), (RFHH 18+32=50). 
CyTeK - 62 ()!(HbipMa ymKin )!(al\). Co11 ceKi11)1.i rnpTiHwi )!(:;JHe 6eciH
mi Tonrnp )f(ancaphm)J.a (18+18=36). )l(en TeK (26) - (ceri3 ywKin 
)!(al\) ywimni rnmap (8). )l{ep TeK (26) (a11Tbl wapllibl )Kai\) eKiHllli 
TOITTa (8). 

)l{aJJnbI *¥6aHJlbl}\-eKiJliK, 6apJiblFblHbH{ eKi 6aCbIH)l.a s~2. Oehl 
K0pHeKi CaJiblCTblpy.ubIII 01i11e TaJlHH MarII¥MaT a11yra 6oJJa,L\bl. 0Hbll{ 
6acJ<;a )I.a canb1cn.1py, K,aThrnac Typs1epi, "'PHHe, rnnbm )f(aThip. M¥H.aar1>1 
Ke11inre Mhll\Tall Tyi1eTiH H:;)pce T"'1c1ipiMHill )i(apaTl(aH rnnaMblH,Ua 
1<att.1:1ali rnJKatthm CJHKecTiK 6ap eKeHiH af(rapy. ATOMHaH, 3J1eKTpmrna11 
6acrnn 6yKin ranaM, )!(¥Jl.Llbl3.L\bI acnaH FblJlhIMH .L\<'IJI~i ecen eJIWCM,L\epre 
T¥Pal\Tara11 . .6¥J1 Tyci11i1nepre 6i3 J<;a3ip Kenin OTbipraH 6oncal(, OHbllc\ 
Tepe11 M<l'3M¥Hbl J\¥P<lH)l.<l 6ep.11ire11. «All Cll!li *¥-)l)l.bl3.L1<lp.ilblfl Opb!H-
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,napblHa cepT CTCMi11 (75). Erep 6iJ1cc11.Uep OJI. 30p cepn> (56-cypc. 75-
76-anT). Och1 eKi iu1rrb111 apa6L1rn 6ac H¥Cl\UCLIH 6¥pb1H J\a KcnTipren 
c11,iK. Cotthl oChI 5-cypeTTi!'I oprnch1Ha Gcpin OTblpMbl3. 8~iTKeni OHbitt 
tterbri 6ip MaFbtHaCbI OCbI cypeTreH aliK,hlH 6ona,nbl )l.ere~i ecKepzy. 
Con anTrap)l.hUl caH)l.bU( M~miH anbm, OHbl 6ac\\;a Marn¥MaTTapMeH ca
J1blCThipbm Kap<mbtl\. 

76 ~ 0,..W~ ~ "'..l!j 75 r»,.;>-lll til~ i-JI )Li 

6+56+230+36+596+1020=1944 

111+201+219+130 = 661 

2605 
0Cbl cattm 0Th13 ccenen. l\OprnH catthm l\OCaMb13, 6ona)l.bI AB)l()l, 

cattbl. 

2605+113x30=2605+3390=5995. 

M¥tt.na l(oprau, 1(¥ph1nh1c 11,erett J\¥pau.na aliThIJiaTbIH ce3.n,i an.nwl\: 
6ytt1iau=l 13= c:it,i:i;; neMece ..}4; (rn6al\bl). 

Orbn 1.Uett.6ep ca.nal\=JKal\ ca11b1: 360= J 2x30. Orwpap.na OTbI3 6an 
coraH 6alina11hICTbI. A6ali,nbtli FblJlbIMra TOl(Tay KepeK 11,eren l\aFH.D.a
CbIH con Marw11a.na anaMbl3. On 6ona11,b1: 113x6=678 (A6aii caHbl). 
Oiinan l\apacattbl3 ,6apnb11\ ranaM ecennett )l(apaTblJJFaH. 0Hbltt 
cb1pb1 AE)l()J: cce6iu .ne, OHbtH. ranaMH, ra611rn, FblJlbIMH, .niHH 
UieUiiMi I\¥pau.na. fhlJlblM T~H - HMaH )l(aH .n,ereH OCb!FaH COFa,zJ,bl. 

4-cyperreri MaFJI¥MaTTap )l.a oli.D.a 6onch1H. 
8pi l(apaii TaFhl JKblJ1JKllMhl3. 0Cbl cyperritt CKittwi l(OCblMWa 

TYPiH 6-cyperre 6cpeMi3. OttblH. aTbI «Tac caTbI». 0HbIH, MaFhIHRCbIH 
Keliitt ran.nail JKarnpMb13. 83ipwe afrrapwMhI3 l\¥Patt11,a 15-cype an
XaJKHp-Tac. An ett,ui 6ip cararra 15 l(ayb1c - ca.nal\ - JKal( enwey 6ap. 

~FHH we116ep.D.i TayniK ca11b111a 6eny KepeK: 

360=15 
24 

naiiraM6apbIMbl3 Pacyn Am1ahra aiiHaJJM!lJlhl JKeTi JKatte ¥Jlbl 
}\¥paH,UhJ cara11 6epAiK .uereu MT COHL\a aiiTblJlFaH. 

011 cypene l\a3al\Wa Mywen JKbJJI arrapbl epTe,ueri T¥PaH,nbII\ 
- Opxo11 apimepiMeH (rntt.6anapMe11) 6epi1irett. Con rnH,6anap)l.bIH 
- Mywe11,!1.ep.ui11, l\aCblHa conapra caifKec KeneTiH apa6wa aw arrapbI 
JKa3hinraH. 
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1.9 .... T~-~-------T.ld t-36 

8-cypem 

l>¥JI cyperre KeJITipinreH TaFhl 6ipHewe Kepe1rri MaFJI¥Marrap 
6ap. COHhl~ iwiH,lle 15 - )!(;}He 85-cypenep.ai CaJILICTbipy. oipeyi Tac, 
6ipeyi K,aMan MaFhIHaChIH.ll.a, .aeMeK MatLIHanac. CaH,llaphl .!I.a ecenec 
85 17 
-=-
15 3 

llJl·6pyJ<C L 
arraphl caH.ll.ac: llJl-xa.11tup 'f' 31+211 = 242 
On caH,llap.!J.bI 6¥Phllll TypiH.!l.e a.nca 6ona.!J.hl: 

{
1000 

850±150 = 
700 
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150°- TeMip YlllKin .uereH, Mylllen ylllKin .uereH Marn¥Marrap 6epin
reH. On Mbrnay: 6ipiHllli )!(;me )!(eTiHllli Mylllen.uep.ue KeKTepi 6ip.ueii 
Apaii (MapHx-850). 0HbIH. Teri TeMip. EKiHllli )!(aFhlHaH oprn.Qa TeMip 
K;a3bIJ\. COHbIMeH TeMip YlllKin.uiH. 6¥Pb!lllTapbI 6ona.uhl: 

15°+ 150°+ 15°. 
On e3i MYllleJI.D.iK 6¥Pbilll: 

180(12-2) =1500 
12 

On 6¥PbilllTaH lllhIFa.Qbl: 12 2= I Op. OHaH lllbIFa.Qbl 

150" = 3+.J5 =2,618. 
2 

0Hb!MCH 6aiinaHblCTbI: 

{
26 {88 15±11 = 62 ± 26 = 
4 36 {

90 
54±36= 

18 

TaFhl 6acI<a MaFJI¥Marrap 6ap. Onap.UhI )!(aJIFaCThlPY yllliH OH eKi 
)!(blnJJ,bII< MYlllen.uiH. )!(:1He coFaH C:1HKec apa61lla aifarrapw, )!(eTi )\aT 
KeK arrapbIH KecTe.ue 6epeMi3. 

OH eKi Mylllen (Aii) )!(;me KeKTep 
My wen Mi.nap KeKrep 

apa6wa caHhI l\U3al(UJa apa6ma caHbI MeTUJJ 

I Tblllll\aH 78 Apatt -5 850 26 

2 C11b1p 706 WaMaH-3 212 29 

3 oapc 17 Attl\bl3-2 284 80 

4 l(OHH 351 Ali - l 340 47 

5 Yny 65 KyH - 4 400 79 

6 )l(bl!JaH 142 Aiil\bl3 -2 

7 )j{blJll\bl 708 Wonna11-J 

8 J\oii 372 Apaii -5 

9 Me111i11 166 Wol\aii-6 950 50 

10 Tay Lil\ 17 Cnmtrnp-7 45 82 

11 !IT 40 Ca11arnp- 7 

12 .a0l\bl3 414 Wol\aii-6 

2476 3079 393 

3472 
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l>¥JI catt.uap.uaH m1:.1rn.uw: 
2476=619x4 (ttMaH-Tapll3H catt1:.1 619). 
Oc1:.1raH TeMip l\ll31:.Il\ThIH apa6ma c1:.rn l\OCaMhl3. OJJ AJJ-l\arn6 

- 142 (.SIFHI1 7lx2=142). Iiona.u1:.1: 

2476+142=2618=2000+618 

lie 
OHaH lllhlfa.Lll:.112,618=137,036= f! 
Oiinacy KepeK! ... 
l>¥JI Macene eTe an1:.1cK:a anapaTbIH 6ip TaMama mnapaT .uen 6ineMi3. 

IiacK:ama aiiTK:att.na OH eKi TOn l>p)')K an-AcpJJal\ Pa66hrna ttMaH Ken
Tipe.ui, 3iKip eTe.ui TeHipeKTi11 rnpT 6ar1:.n1:.1 con Ap6ar=rnPT. 

)Ke-ri K,aT KeK e3.IJ.epitti1\ MeTan TeKTepi apl<brnl:.I I>ac 6arn 3iKipiH 
me eTeTiHiH KepeMi3: 393x2=786. CoHJ:.IMeH I<arap 6¥,11.aH OH eKi 
)l(\'MLl3-aH ro6LJ .na conaii eKeHi KepiHin T¥])FaH ceKin.ui. 

6-cyperre rar1:.1 6iptteme l\OCbIMllrn MaF.JI¥Marrap 6ap. Onap.uw 
Ol\YIIILI e3i I<apacr1:.1pa )l(aT1:.1p. Onap.llLIH imiHeH 6ip MaceJJere Ke3 )l(i-
6epriMi3 Kene.lli. 0.11: 

Tar.nLip Tal\fac1:.1. Jlayx Maxcpy3 OHbIH caH.llhll\ MaHi: 

44+1034=1078=!000+78. 

M¥Hb1 K:anaii ¥fYfa 6ona.r11:.1? MwH: aK:wprw )l(apLIJJl(aFaH catt: 

618+ 382= 1000. ( 618-An-paxMaH An-paXHM, 382-An l\¥paH). 

)Kernic ceriJ (78=13x6), )l(Orap1:.1.ua Kemip.uiK, apa6IIIa catt (ecen) 
MaFhlHacwtt.r:1a fa.IJ.a.n=78. Catt Jlayx Maxcpy3 Mar1:.rnac1:.rna rya.nw 
.nen 6ineMi3. Catt.uar1:.1 TaFJlbip Tal\TaCbl Jlayx=(44) caHbI )l(eTi HeMe
ce ll\ypeK caHbIHa 6ailnaHblCTbI: 44x3=132. 0Hbl KaMiJI TOJlhll( OH.llbll( 
.nape:1Ke.ue ancaI<, 6ona.r1bl: 

44xl0=440=(62+26)5=88x5 

.LJ.eMeK, ranaMH (T¥PaH K:aI<na) caH1:.rna opan,IlbII\. CoHLil:I ycriHeH 
OHaH I<ar6aHhU\ (TeKIIIeHiH) OpTanbII\ 6¥Pb!lllbl lllhlfaJJ.bJ: 

44 = ~ =sin 19"28' (108°28' = 90° + 19°28'). 
132 3 

CoraH 6aiiJrnHhlCTbl rnr1:.1 6ip TaMaIIIa ttapce, ocbl Jlayx Max<l>y3 
C3Hb1MeH faphmrrar1:.1 ranaMH Tai\ caH.nac. 

ACT)'H a.rr-rnpIII1:.i=477+601 .; }~J10_;.::....1 
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M¥JibI 1<anail .nerr 6ineMi3? 
M¥HbIU e3i Pa66bJMHblU 6i3.nepre 6in.nipin attl\blH KepceTin, 

rn6eMi3,neH rnH.D.ipirr l\¥PFaH ranaMbJHaH xa6ap (78-cype, an-Ha6a). 
TarbI cou.na T¥J>FaH l\aiirnywbl )!(eTi caubIH ecKe anailbII\: Ca6ttr MiH 
an-Mycarn_,:it.WI ~. 0Hb!U catt)l.bll\ M::itti (ueri3i eKeyiH ratta aJiratt.na) 
132+632=764=382x2. Con caHra opana,ubI. 

0¥JI M:JCeJietti OCbl apa.na TO)\TaTa T¥Pb1Il, OCbffaH 6attJiaHblCTbl 
Hp.rnH l\aJIFaH rn6paTl\a KeweMiJ. 

H¥XTAH FllliPAT 

A,u.aM 6anaCblHbIU eKiHwi aTaCbl, TypiK (T¥PaH) XaJil\blHblU 6a6a
Cbl IIµ rrattraM6ap,nhTU KeMeci I\aJblF¥PT rnybIHbIH. 6acbrna TOl\rnratt. 
0Hblf{ rn6paT ywiH eKeH,11.iri MT-xa,uHcrnp.nau 6enrini. 

Con ce6errTeH 6i3 e3iMiJre, waMa KenreHwe ocbr M::icenere oil 
"d6epy.ni MiH,neT Kep.niK. AJmah l\aJiacb1 ocb1 MttpacrnH 6ipcblnh1pa 
rn6paT 6onapnbII\ MarJI¥MaT WhIFaTbIH Typi 6ap. 

An,nb1MeH 71-cypeuia (Hµ cypecittiH.) caHaTTbII\ -ryprne Ke
nefiiK. 

IlailraM6apb!Mb13)1.blf{ X3,llHCbl 60HbIHllla J\¥paHHblH. epKellli 60-
JJhm Ta6blJlaTblH eKiHini - oaJ<apa cypeciHiH. 6aCblH,Ua 'f¥PFaH yru :lpinTi 
(M¥I<aTTararn1) anailhTI\: 

A=l, 11=30, M=40 AJ1M=l+30+40=31+40=70 

Ocb! TaMallla 6enriHil{ - caHHblH. H¥X cypeciMeH caH.nac Kenyi re
riH eMec. OttaH lllh!Fa)l.bl: 

60 

1; ~I= 49-1=48 I<aHTaJiayUlbl )!(CTi: 1::1=64-16 = 48 

OHaH lliblra)lbl: 

{
88 = 62+26 

71±17= 
54 {

132=12xll 
84±48= 

36=62-26 

26±11 = 
{

37 

15 
9pKew .nereH apa6ma ceJiHia caH)l.bTI\ M::itti 6ona,nbl: 151 ( caHaM). 

{
222 

Ocb1 caH,11.bl Hµ caHbIHa J<OCaJibII\: 151 ± 71 = 
80 

(Httcacp) - ra.nanaT; 80 - c1>1Harr - eKiHwi acnaH - fYTap.n MeTanbl. 



..HrnH 6::ipi con eKiHwi - eri3 - ceri1 (}l{ay1a) - (Eiapb1c) - M)'WeJI Twan 
1<a1<nacb1, T¥PaH caHhI (62+26). On Mywen )l(ay3a cattbl (17). 

71-lfyx cypeHiH al!T cattbI - 28. On 6ona,ub1: 71+64+28=7l+92=163 
HeMece An--l\ana6= 132+ 31=163. 0HblH AnTbl AnaWTbII< TYPiH 6bmaH: 
iKa3YFa 6ona,ub1: 

26x6+7=156+7=163 

TaMawa KepHeKi MbICa.rr. 
Ett.D.i H¥X KeMeci11itt eKi TeKweniK enweMiHe KeneH:iK. Ottbl 6¥PbIH 

,!J,a aH:Tblrr eniK. EHnewe c::in 1<aihanarr, I<OCblMWa MaFJI¥Marrap 6e
peMi3. 

9-cyperre ocwMeH 6atinaHbICTbI 6ipcblrrblpa MaFJI¥MaT 6epin,D.i. 
71-lfyx cypeHiH. cattaTTblI< iKHblHblHa Kepirr - 6eTiH iKeTiniK CaHblH 

l(OCaMbI3, 6ona,ubl: 163+161=324=54x6=108x3. 
54 - An-1\aMap (Ail). 54x2=108 - l\ocaH:-xaJ<=108 - caHbl, 

1110JIWbIJ1bll\ caHbl. )l(atta ll\blJl.Ila TineK eTep.!l.e rn6a.uaT - XaHHb!H eciri
HeH Kipep.!l.e I<Ott.wpay.D.bI 108 peT cOFwrr Kipce 6ip )KblJI iwiH,D.e a.!l.aM 
6al\blTTbl 6ona.ub1, ,!J,ereH rn6par ocb1 Kyttre .!l.eiliH lliwrblc eniH.D.e 
caICTanraH. MbicaJ1b1 .sinoH11.H.!l.a. 

M¥Hb1 ecKepTirr orwpraHbIMbl3-0JI e1i ecerr 6acw, Ta6HFaT 
6a1<b1.11ay.nwtt. 6acb1, ail 6acbI - rhIJihlM 6acw. On caH 6aPJihll\ xanLII<Tap 
apacblHa raparnH .u::iyip ecerr 6acb1 eKeHi 6e.rrrini: l08x4=432 - An
Tb!H .:i.::iyipi, 432x2=864 - Ky111ic .u::iyipi, 432x3=1296 - MhlC .uayipi, 
432x4= 1728 - TeMip .!1.::lyipi. 

Hµ1an 6ip rn6paT ocw 6oncbrn nerr ecemeniK. 8liTKeHi on KiciHill 
6apnbIK eMip ::ipeKeri aya-pailbrna 6atinattblCThl 6om<1Hhl 6emi1i. EcKe 
cana KeTe.11iK, KepiH6ei!TiH iKeTi CaHhlHbIH. epHeri: 

7(20+26) =72x3=16l. 
2 

EH.D.i 6ip tteri1ri M::icene, lfyx 1'.'l:MeciHm eJlllieM,D.epiMeH 
6aiinattblCTbl. EKi wapIIIbl ymKin.D.epi: I+ 2+.../5, 6¥PhIIDTilPLI 
26"34'+63°26'+9()"=180°; .HFHH OHaH IIlblf1\Abl: 

Js =sin26"34' ueMece Js =sin26°34' 

YUIKin imitte Cb13blJiraH mett.6ep: 

3-.JS = 0,382 
2 
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63°26' 
E1dmni )l(afbIHaH -- == 31" 43'. 

2 

J5-1 
OttaH lllblf3JJ;bI: --=0,618=tg31"43'. 

2 

Ocw cattilap 6yriH 1<rum1>rn,JJ,a (MbIH. ecenen) anca1< 6oJI3JJ;hl. 
618+ 382= I 000. )Korapw.lla aiiThIJI./lhl. 

TarbI 6ip TaMawa eJillleM e1<i llleH.6ep apac1>1 Oo '=626=3 l 3x2=[20]. 
OttbIH. eJi 6enrini K;ar6aHbIH. 1<11pa rnc1>1 - 313 ..l_,....I ~I. OttaH WbIFaTbIH 
8ym1e caH)J,ap, 6¥pbIWTap 6enrini: 
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63"'J6' 
tg-·--_ = lg31"43' = 0,618 = sin38"10'. 
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oip TaMawa 6¥PbIW 0,382=sin22°27'. 0Hbl opTaJJblK 6¥pblWK3 
KOcaMbI3: 3 7°25 · + 22°27 · =59°52 '. 

OHaH WbIFa,n:w: 59°52'-36°52'=23°=1380=92xl5. Ocr,1 caHJJ.a Ken 
ecenTep 6ap. Dip TaMaWa MbICaJI: OpTa,n:aFbl cyperre. 0Hhl~ aJJTbl 
epKewi MeH ~ym1e caHhI: 151x6+382= 161 x8 ochIFaH l\OCaMbl3 6ac 
ywKiJI CaHhlH [D] = 1284, 6oJJa,n:bl: 1288+ 1284=2572. Ocb!FaH KOCaMbl3 
ceri3 Ap6ar caHhIH, 6onaAbl: 2572+273x8=2572+2 I 84=4756. Ocr,1 
caHra KOCaMhl3 xamHpanap caHblH: 

{
9060 = 151 x 60 

4756±4304 = 
452 = 113 x 4- (me6en) 

- eTe Tepeu MSFblHaJJhI caH,n:apra Keuin 6eneMi3: 
266x4+432x9=4952=4914+38=137x36==548x9. M¥tt.n:a 266 3YM

py.n: (hl,n:wpwc TaChl ), 548 - an-Jli-.yr TaCbI. 414 - FaJJaMH - nepirmenep 
ca HM: 

54x91-432= 108x4 - .u~yip caHhl. 38== l 9x2 6ac 6arn. Onap,nhra 
apacwtt.na ywKiJI caHhI, cpapa6 caHw, ,n:ocTbI!\ cattbr T.6. 

1064+504=1284+284. 

fIDKaHh!Il F8Jlal\m )J(bl.11 C3HbI-217. Jlrnn: 37°25'-26°34'=10°51'= 
=65 l '=217x3. l\¥pbIJihIC CaHbl ( 113), 1maH caHbl (619) - KyMic caHbt 
(47), 3aM-38M CSHbl (47x2==94). 51FHH Mh!Hay epHeK: 113x7+619=1410 
""47x30=94xl5 0Thl3 6an, 15 Tac. 

AcnaH ranaMbIH Pacyn Amiah apanaraH canapnapi,1 ( 17-cype) 
H¥Ji:Th!U cype caHaThIH caJibICThipaMw3: 

f88 == 62+26 
71±17 = 

l54 = .t1-Ka.11ap 

}\att,naii TaMawa attl\hIH mnapaT ~Ah13.D.bl acnaH.na aiil\hIH )J(a-
3YJib1 T¥P. Conap,!1,h!U apachlH.D.a A6aii caHh! .'l3 :iKyp: 113x6=678, oHaH 
WbIFa,n:h!: 678+54x2=678+ I 08=786. Oui,1 6wnaii )Ka3ynl 6onap e,!J.i: 
ll3x6+2(7l-l 7)=786. 

678+142=786+34=820=82xl0. 

82-J<oprncwH, )KeTiHwi J<aT KeK Mernnh1. Ouna )Ke6ipeilin 
nepiwTe oph!Hhl: 82x3==246. Ottbl 6hrnail )K33)'Fa 6o:rnp e.'li: 
l 13x6+7lx2=678+142=820. 

Amw Anarn xaH ff¥Cl\3ChI: 113-G-rphrnhrc (6ytt.1aH-Ta61\a). opTa:i,a 
}\oc epKew. On TeMip :}\33hll\ MaFh!HaCbIHJJ.3 A.TJ-:}\arn6=142 =..,..J..ill 
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TaFbI 6ip rn~rnwa eptteK: 29x10+ 151 =441 =212 -An-1\apttaHblH. 
)\ocb1 Myili3-{l\ow11;ap); 29-MbIC, lllonnatt MeTaJibl. l\ai1Tanay Hwapa
TbI TaFbI COH)la T¥P. 

I~ ~I= 49-1 = 48 

{
132=11x12 

84±48= 
36=62-26 

Tiailna 6onchrn )l(eTi peT 48-40-46-cypenep.ne T¥P· 
)l{eTi 11;aihanay - ranaMH l\03Fanhlc Marhlua.na. Ouhl 6LIJI!Ui 

eptteKTeyre 6ona,nb1: 8x6+ 1=(6+2)6+1=36+12+ 1 =49=72 
l\OCl(apMeH CaJlblCTblpaMbl3: 212=44 l, 72=49,HeMece 

3+ 7x3= 3( l + 7)=24, 

7 I . 19"28' -=-=sm 
21 3 

J\ar6a 6¥Ph1Wbl. 
:lyeni yw, Keiiitt )l{eTi, 6ona.nhl TOJlbll< -1<aMiJI can= 10 
Oitnan 1<apatlbl3! Ottau Tarw wwra.nb1: 

{
490,,,72 ·10 

441±49= . ' 
392 = 7· ·8 

441+49 % Ouau WbIFa.!lbI: = 4 441-49 
~ i 

/4 - Tatt lllonnaH HOTaCbl. 

K,opbITa Kene ai1rnphIMhI3, 1<ai1Tanaywhl )KeTi .nereu ce3 6apnhll\ 
ranaMHhltl 1<01ranb1c Cblpbrna cora)lhl. On 1<0Jranblc eTe 1<anw, 6epiK 
1<¥PbJJib1cneu 6ai1naHbICTbl. 8p6ip H:lpcettitt epKewi 6onMaca mma 
l\03ranwc TapTinTi, 3aHAbl rn6Hrn 6onMac KepeK. Pacyn Annahtthltl con 
epKew xa.nHCbl FaJiaMH l\03FaJlblCTbltl KinTi. 

Ocb1 Macene.n.eu aya >KattblJlraH xpHcrnau en)lepi ranaMH anaT1<a 
Kc3in OTblp. 0Cbl Tblfblpb!l\TaH 1<anai1 WblfY KpeK? 

0¥JI M:lCe.TJe 1<a1ip 6apJJbll\ K03FaJlblCbl )1(3Hb!H C03 l\03f8Mal(nbl3. 
OttbIH 03i rbIJibIM-.niure 6ip.ndi opTaK uapce )K::IHe COHhlMeH 6ai111a
HbICTb1 am1M eMipittiH CH e3eKTi Mocem:ci. OttbIH aTbI T::ittipi *apaT11;au 
6apnbII\ 3aT e3 epiciu.ne I<01rana,nh1. 
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TaH,IPI ')l{APATl\AH liAP.Jlbll( 3AT 03 SPICIHJJ:E 
1(03F AJlblCTA 

)l(ornpLI.D.a Ke!ITip1nreH MaFJI¥Marrap.na 6i3 an.nLIMeH ac
naH Wbtpal(TapblHhlH, ranaM11 3arrap 6onMhIChIH, rn611rn Heri3JJ.iK 
qpwnb!CblH C03 CTTiK. MbicanhI, OH CKi TOn aiinhll\- )l(h!Jl.!lhll\ - Mywen 
~I.D.bl3 rnnrnpblll Kep;(iK. Onapra )l(CTi I<aT KeK I<anaii l(a6hJCl\aHhIH 
aitrrw1<. On TY 6aCTarh1 )l(apanraH l(aJihm .uen Tycitty KepeK. 0HhI 6in
MeceK a,nacy.n.a 6onaMbl3. An eH)l.i eKiHwi )!(afhIHaH onapAhlll 6ap.11hIFhI 

yHeMi TbIH6aITThIH K03FaJJhICTa. Mh1canw, Ati,uhlll ylii (rn1< opHhI) }\ollH 

Mymen ~hI3 .!lC.D.iK. Pachrn,na Att TeK :lKbl!l.UbIH 6ip 6eJiri.11i Maych1-

Mh1H.!la ratta opHhtHJJ.a 6ona)J,w. EacI<a yal(wrra on 6apnhIK r.rymen 

~.D.h13Jlap ro6wHna aiiHaJia l\OHal(Tay.na 6ona,n1>1. Con l\03F3Jlhicrnp 

ap1<:h1J1bl a,naM Ta6uraTibI TaHH.!lbl, Fbl!lb!Mra ylipeHeJJ.i On 6omrnca 

6api IKOI(. 
8-cyperri )1.ocxaHa -il1¥rhu1a aTa)J,bII\. OH.D.arw Mal(caT )!(Orapb!,!J.a 

aITThinratt Mar.nµtarrapAbI )J(aJIFacTwpy. On MbIHay: 

[504 
71x4+(ll3+107).=284±220= ~ 

l64 

0,11.aH wwraJ:(bl: 504+48x4=696=348x2 
Mpmarw 348 - MyxapaI< - W¥fhl!la. Cyperre ocwnap.nhl 

narma.naHJJ.bll\. Cyperritt 6ac )K3fb!Ha Ya Kynnn qm cpanaKH nac6a
xyH: ..:;~ ~u ~JS .J aJIThI Kemipi.TJreH (36-cype. 40-aJIT). 0HblH 
MaFbIHacw ::ip H:>pce e3 epicitt.ne )K\'3C.!li .uerett ce3. EacKallla alrr1<:aH,D,a 
Ali, KyH, ~.!lhl3,'lap ::ineMi, 6::ipi aTJwcrn ;tereH ce3. XpucrnaH eniHill 
J(O!l)l.8Hb1Il )!(ypreH JJ.iHll KiTa6hJH)la )l(ep ;JJ1CMHitt !(03f3.TIMaJlTbIH 
orrranwrw .nereH roll. Oehl oprn ynKeH nuiac-Tapl'hICTap T)'.UbipraH. 
On M::icenere KeiiiH opa.llaMw3. }\~nip cyperriH )Kacany Typitte KeneliiH. 
An.!lblMeH ecen FbIJJbIMJla 6enrini opwH..ua rnp.uwH )l(aca.TJyhIH KepeliiK 
(aCTblllFhl cyper). ¥ll 6acbrna 6ip caH,lbI l\OHhlJJraH. TyJy Cbl3hlK 
6ottLIHwa ecenTereH.!le 6apnLII\ )K3fbtHaH 38= l 9x2 IllhIFa;:thI. 

Con ynri 6olibtHwa 6i3 19 ¥Jlnbl wp )!.;acan. opTacwHa 238= l l 9x2 
CaHhIH l\Oli.nbrK ( 119-I\att.Uac-reoMeTpllll). 01lhIH ChlpTbIIUa l 13x6=6i8 
-A6m1 CaHbl 6ona.rt.bI: 678+ 238=916. 0HhlH CblpTbIHa 107xl2=1284=[~] 
6ac ylllKin c:mhI, )Kl!bIHbI 60.11a.rt.h1: 238+678+ 1284=2200=220xl0. 

)J.oc caHbl: 284+ 220=504. 
CyperriH )J.ocxaHa aTanyhI ocw..uaH. l\1µuia rnnwn JKaTKaH repett 
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Ma3M.\'H 6ap. EhAiH, apHeKTe T¥Pal\ThI 6arhIIThll\ caH - A6aii CaHbl 
(678). 0HhI 6wnai1 )l(a3aMhI3: 640+38=678. 

EH~i cyperril{ eKi 6eniMiH CUJJhICThiphHt l\apaJJbll\: 678-640=38. 
Onap.uaH rnnaii epHeK wwra.nhi: 1284+678+38=2000=200xl0, 

238x5= 1190= l I 9xl 0. 
HeMece 2000+ 1190+9l0=4000=400x10=40( 4 7+53 ). 
HeMece 011 6oJJa.UhI: 620x5+ 1900. 
Oiinarr I<apat\hl3 l\aH.uaii epHeKTep? 0HhI MbIHa Typ.n.e AJIThI Anarn 

+ Anawa xaH Typi11ne, l\OC TeMip 1\opraH TypiH;ie )J(a3aMbI3: 
( 640+ 26 )6+4=666x 6+4= 3 996+4=4000. 
Oprn.n.a Kar6a HeMece T:¥pa11 I\al\na. 011b1 MbJHa Typ)J.e .n.e ana

Mbl3: 222x l 8+4=40(47+53). OH ceri3 MhU\ f'<lJiaMHhlH, 1rnca¢i aTTbl 
W3MlIIhipaFhl. 
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D¥Jl cyperri MbIHa TypL\e JKa3aMbl3. AJrrbI Anaw A6aii l\OpraHbI: 

l l 3x6=6 78. OH eKi a6a1< K,bn }l{i6eK l\OpranbI, neMece blL1blpb1c ywKin 

[D]=l284 l\OpraHbJ. OprnL1aFb1 opL1a - J\¥PblJibIC we6epi Ean apanbIH. 

yiii. Onan WblFaTbm T¥J'al(Tbl caH 6enrini 19 6ac 6arn: 640+ 38=678. 
TeMipL1i )!(aJJilbl rnnaMH opTal\ caH peTiHL1e l(apayra 6ona,ab!. E¥JI 
epneKTe TaFhI Tanaii Marn¥Marrap 6ap. 

678±38= OH8H lllblfa,[\bl: 
{

716 

640 

2200±716={
2916

=
542 

; 1484+88x4=1836. 
1484 = 37lx4 

2916±lB36= {4752=432x11=108x44 

I 080 = 54 x 20 = 108 x I 0 

TaMawa epneK ! EcTe 6011ChIH ranaMHblH. 1<aiirnnaManb1 )l(eTiniri 

)!{QHe ¥JlbI !\¥pan rraiiraM6apb1Mh13ra 6epinren .neren l(actteni ru!T 

caHbl 2916=542 acrraHHhlH. 6ac IIIb1paFb1 - 6ipiHwi KeKTiH. 54 - An-

1\aMap.nbl}{ (AHLlbI}{) caHL\hll\ caHaT wapwbICblHa .nan, caH.D.aC Kenyi 

TaMawa M¥JIKH3a .nen 6ineMi3 (8-qpemmi l)apa1fbl3). 
8n6erre, 6i:i carau 1<attrnJiaHaTblH )!{eTiHi lK::JHe ¥JlbI l\.¥paH.UhI 

6ep.niK ~JI .. :;1 ).l' _, '-·"ll..11 c:, ... ~...,... .::.1\..;,~i ( 15 cype, 87 run) 

542=2916=( 1051)+(382)+(6)+(632)+(90)+(133)+(482)++( 134)+(6). 

)],:)JI OCblHblH, LHiH,1.\e 6ap11bll( ranaMHbll~ J\¥Pb1Cbl, l\03FaJJblCbl lK::JHe 
OHbl}{ c1maTbIH iwiHe anraH ¥Jib! l\¥paH - fopi nattraM6apblMhJ3ra 
6epinreH CblHJlbll\. 0Cbl fa)!{afiwrr M¥DKU3a,aaH 6ip MblCaJJ KenTipeliiK: 
2916=2400+5 l 6. 

M¥ima )1(=516"' )Kai(, )l(aJbil\ canbl 2400=480x5=48x50. 
J\aiiTanaywb1 ')l(eTi )J.e (48), aJITb!Hlllhl Illoaail KeK Te ocbIH,!J,a (50), 

54 - An-1\aMap (Ail) cypeciHiH. canaTIWI\ ')l(aJIIlbl lKHhIH caHbI Tarbl 
ocwn.na 54+ 3 71+55=480. Ocw can.napMeH 6aiinaHbICTbI TaFbl Tanail 
Marn¥Marrap >KaTbip. Oehl nai.fFaM6ap caHbma npoToH canwn l\OCCal(, 

OHaH Ulbffa.Llbl: 

f4752~432xll 
2916±1836~ 1 080

_ ~o 
1 I - 54x~ 

liip epneK >KaJattwl(: 
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x2-34x- I 080"'0 

x I =54, x2=-20. 

Et<eyi .ue naiiraM6ap eciMiHe 6alinaHblCTbI. 
Cyperril{ Hernn TypiH TafbI 6ip l\3pan eTenit<: 

2( 678+ I I 9+ 19)+ 1284,,,2916. 
OcbIHll3fbl ;)p can 6ip TaMawa 33TTbll{ 6enrici. 
EKiHwi lKarhrnaH 7-cyperre 1<eJITipinreH JK¥Jl.!J.b13 ranaMHbill 

J<¥OWJibICbTH 6epreH lUIT caHbJH anaiib11\: 2605. Oehl cattra coH,llSFbl 
l\bIJ )Ki6eK cattbJH l(ocaMbl3: 2605+ 107=2712=6 78x4= l 13x24 TaMawa 
epHet<! 

Ocbt ceKi.n,lli rnrw 6ipttewe cmwap 6ap. Onap,D,bi Ol\YWhl e3i 
l\apacTbtpa lKarnp. Conapra lKanraH M;)Ceneui 11-cyperre KenTip.!J.iK 

0HbI!i An-Tapttl\ lK3pbIK )K¥Jlllb13 86-cype 6ottblHIIIa. On cypeHill 
6ip TaMUW3Cbl canaTTbll( CUH.!J.3pb1H,lla: 86+ 341+I7=444=222x2. 

222 - lfHcacp - w4:--~1 WhIH.Ubll\, 444-rnxyn-MyweJI-)KblJI 6acbIHhlll 
ayb1cy ryciHiri. 34 I x2"'682 - An-Mucal(, anraWI<:hl HMaH KeJITi
PY 6acbl. Ocb1 An-cal(a6 ()KapbII\ ~llb13) caHbJHa l\OCC01\, 6oJia,llhl: 
634+341=975=195x5. ( ...,_,.Wi-634). OnaH WhIFUllbI: l3xl5x5=65xl5. 
5Irm1 AphICTaH 6a6ThlH ~ Aca.UTbll~ me 1(31\nacw. 

11-cypeTKe Ke3 lKi6epeiiiK. 0HhH\ aiiHana AJIThI AnalllTbl I<;ocaii 
54x4=2 I 6x2, oprnchm.Ua xam1cpanap caHbl T¥p: 

216x6+4304= 1296+4304=5600=70x80=56(47+53) 

Ott,naFbI rnic a~n caHbt ocbIH.Ua Kcmipinreu 2605 (56- cype. 75-
76-an). 

b¥Jl cyperreri 86-cype.ueri 6ip TaMarna aJ1rrap.!J.hil1: «I<;aiiTanayrnw 
acnaH 3aThI MeH )Kaphil\Thl )l{ep JaThm ( 11, 12 -Mrrap) TYilff¥Cl\anapbI 
cyperre 6epinAi :>K~lHe catt.uapw KemipinAi: 138+ 1101+ 304= 1543, 
1036+ 1101+195=2232. 

f3 775 ~ 151 x 25 - OpKl!Ul<"OHW (151) 
)1{11b1HbJ: 2232± 1543= [689 

tvi¥H.ua: 304= I 9x 12. 195= 15x 13 eKeyi,ue rnMarna caH,Uap. 
OnapJJ.aH WbIFaLlbI: 
1101+195= I 2%=432x3 E.n~yip caHbJ. EKimui )K3FbIHaH: 

1101+304=195=1600=402. 
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0Hhl naHFaM6apb!Mbl3)J.blH, eKimui C3Hh!H3 l\OC3Mhl3: 

j 4516 = 4304+ 212 
2910± t 600= Lu 16 = 329,4 

212 - 3yhpa - (lllonnaH) catthl, Tal{rnonnaHbl, nai'1rnM6ap 
:lK¥Jl.Llhl3hl. 329 - an-paxMaH - I\ar6aHbII{ rnpT l\bI6nacblH,.1J.a. Oiinan 
1<apal{bl3! 

86-cypeHil{ cattaTThII\ JKl!h!Hbl Mett foe YllIKi.11i [~] caHh!HaH 
ll!bffa)J.bI: 444+ 1284= I 728=432x4. tv1+HbII{ eJi Fb!Jlb!M rnp11xb1H,.1J.aFhl 
KettiHri rnpTiHrni TeMip A;:iyipi eAi rnii. OcbIHbI 6ip oiinan l(apanhIJ<. 
TeriHAe An-TapHx cypecittil{ HeriJri Ma3M¥HhI 6i3Ail{ 3aMaHh!MbI3ra 
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apHUJll':\H, FhlJlhlMll m:rb.uepre nwaptrr 60;1apJ1b1n;rnii. Ocb1Me11 6aifoa
Hhll'Thl 86-caHbl CH '11\blpFbl XHMIHIJlbll\ T¥P:ll\Tbl (11eihpo11) 3:1T CKClli 
ecTe 6onc1>1H. OHbIH. epHeriH ecKe a.rrniiLrl(: 2(6Ki+ I )=N. oapnhll\ 6aCl\hl 
Tell."rep 0Chl):(3H lllhlFU):(hl, OHhlH. HeriJi TCl\tip TCK CKCHi aHTblJl.Zl.hl. 

4 I 5 I 6 
50 62 74 

t<aiiTanayUihl )KeTi ron XHMHJ!Jlhll\ 3<\T OCbl,UaH. 
On caHHhlH l\aihanaMa 6¥Pwww aH.UhIH. wapwbl caHblHa KeJie.D.i: 

1
861 
68 

= 64 - 36 = 28 OHllH lllblFll.Zl.hl 

~= 41025'x2+38010'=121=l l2 
4 

88=62+26 
f 90 

88:Z2=l 86 

CoFaH 6aiinaHbJCTbI Mhrnay epHeKTi 1<.apaab13: 

2916+2244=8600=86(47+53) 

M¥m:r.a )!(eTi n;aT AcnaH )!(::!He )l(ep Pa66b1c&rna JiKip (Tac6blx) aii
Ta.11.bl ,uereH aJIT caH&1( 1 7, 44 ). 

Cyperre OHhll\ T\'nH¥C1<ach1 )!(aJblJlraH. Oii.ua 6oncblH, on 17-
cype An-AcapacnaH cruixaThl, 44 rnxrn. 0Hw 6b1Jiaii )Ka3yFa 6oJia;:J.hl: 
l 32x I 7=2244. 

EKiHllli )!(aFhIHaH, TaFbt cmr caH ~.llhI3 l\¥PhlJiblC ru!'rrap caHbI
MeH, Ao)!(,[( ecerr caHbtMeH .11.:in lllhIFa)lbl: 2605+5995=8600=2916+2 
244. 

EKi cypeHitt. perriK-CaHaTTbll\ epHeri: 

{
142 ~ 7\x2 

86±56~ 
30 

TaMawa muapaT 142 -~' TCMip l\aJbll\, 30 - OThI3 6an - ca.ual\ 
)!(al\ caHhI: l 2x30=360. 

6-cyperre oH eKi ~.Ub13 Aii caH.uapbIH KCJITipreH e.11.iK. Con ca11-
.llhI !\aihanaywhI )!(CTi caHhlMCH 1(0Cl1Mhl3: 
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ft42=7lx2 
86± 56 =1 

L30 
OttaH TaFbI lllbinlllbJ: 4720+382x20=12360=618x20 
0HblH, aCTb!Ha OH CKi att,LlaFbl KOllH camJ 6epinrett <JyMeniK 

1<aTwttac1<:a 6aiinaHbJCTbI): I+ I+ 2+ 3+5+ 13+2l+34+55+89+144=3 76= 
47x8=94x4. 

. · l55 
+-

89
)10"""12160 On l\8TbrnacTbIH. 6ennc1: 89 144 · 

8600 + 3760 ='12360 

}\opbITblH,D.bI,n.a A6aiI caHblHbIH. >KaH.a Typi 6epinreH: 

(94+ 19)6=600+ 78=678. 

OttaH UiblF8,r\bI: 6 78+ I 08=786=700+86. Oiinan l\8pattbl3. 
86 - cype.n.e FblJlblMH Tepell Cblp >K8Thlp. 
}\a11TanayIIIhl acnaH MeH >KaphlllFaH )l(ep 3arrapw ,n.ereH,D.e 6apnhlK 

Ta6JiFH X81\ 0Mip.n.itt Cblpbl )IG1Tblp. 8neM 1(03FaJih!Cbl 6onMaca eMip 
>KOi\. 

Cottblll iIIIi1111e )l(epAill >KapwnywH anatthII<. ~bI3.ll:bll\ 
'lKapI<wparnH c~yne lllaWI<aH 1<annwttaH - An-Ca1<a6 1<annhlHatt 
l\03FaJiblC apl\8Cb1Hlla )l(ep 6eniHin IllblFbITI, CaJll\blH, l\aTTbl KblpTblCThl 
JaTl\8 alittan.n.w. Co.n.att KeiiiH, c0.11 1<01rnnb1c apxacbrn.n.a )l(erti.ili iwKi 
1<a6arrapb1 CaJil\bIH,!lan, 6eTiHJJ.eri I<a6hlpWbll\ >Kapa11,n;hl. Oehl )l(apbI
ny.n.aH iUIKi Janapbl CblpTI<a WhIFhin, CblpTbl J(aTnapnaHhln )!(HblpbI
Jlhin Taynap nai'i.n.a 6oJI,ll.bl. )l(ep 6eTiHi11 6e.n.epi naii,D,a 6onbln, my. 
TaCl\8, ,n.anarn, oiinaTJ(a, I<blpaTJ(a, cynhl attl\1al\"Taprn aiittan,D,bl. ~FHll, 
a.n.aM 6anacb!Hhll{ oMipitte )l(UpapJibIK Typre Ken.n.i. Taynap,UbI!-1 Ty6ipi 
)l(ep.l\ili e,l\~yip Tepeli 1<a6aThIHaH 6acTanratt. )l(ep cinKiHy.UeH )l(ep 
6eTiH l\OprnrnH och1 rnynap )J,eyre 6ona.n.h1. )l(ep,ojl{ illlKi KeH l\33brnacb1 
TaFbI con rnynapMe11 6aiIJmHblCThl. )l(epacTbI cyhr .11a conaii. )l(ep 6eTiH
Ae cy aHHaJlblCbI naiI)J,a 6on,1\bl. Con aiIHaJlbJC 6onMaca eMip Ae 6onMac 
e.n.i. )l(ep rnceHilll. rnynap l\33bII\ )J,ereH aHTThlll MaFbIHllChI aca Tepell 
(78-cype, 6-iun). 

Taynap.11wll. )l(ep eMipiHAe 3op MaFbrnacbIH )l(ep FaJ1hIMAapb1 - reo
norrap 6i3.11ill 3aMaHhJMh13Aa FaHa TYCiHe 6aCTa.1\hl. On .o:a ')!Wf8pb1.ua 
attTblnF3H.U8H, OH rnpT rncb1p 6¥'PhlH J\+rpaH,na TOJlhll\ 6epi.11reH. On 78-
cype.11e, 6-7 !UITiap. Oiiµ.a 6onCbJH, on a.i1-Hafo1-Xa6ap C)rpeci. EKimni 
)l(aFbrnaH apa6!lla caH nereH ce3 ra,rv1 - 78; llFHH OHblli caH,UblK M~Hi 
78 - Xa6ap caHaThrna A~Jl KenreH. 011.o:a 6oncbJH, rrailrnM6apb!Mb13Fa 
KenreH. ')l(eTi I<aiirnnay!llhl MeH ~llhI l\+-paH xa6apb1 1 'i-Tac cypecittill. 
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87 a>lTblH.Ua 6epinrcH. }I.nm, OJI afrrblJIFUH CUHHbll\ (FNV\Thlll) aiiHa.Jlbll\ 
CblltUpbl: 

1~;1=64-49=15 I<apa1tbl3: (15, 87]. 

EKiHilli iKUfbIHaH 
{

165 
87±78= 9 , 13x5. 

78 - 13 3 - - 0 896<' - ' "'"l6"18' , 87- .• X5- ,c. -'-cos.. ,OHUHllib!Fa,D,bI:26018'=1578. 

)l.(orapbI.Ua 1587, M¥HAU 1578'. 5Irn11 M:JH.Ui CaH,[\bll\ ai:iblpMa COJl 
l\aJinbIH.Ua 78+9o:87. E¥JI apa.ua TaMawa CLIP iKaTLip. OraH Annah 
l\anaca, KefiiH opanaMbt3. An aH.rn KeTepniK 6ip M:;lcene 6ap, on: 

/KEP 1'03FAJlbICbl /K0HIHJJ,Erl TAJIAC 

M1>111 iKbJJI 6ofiblHAa 6apnb!h'. ucnaM eni11.ue Maf"J1¥M 6onraH, 
J\¥pa~a 6ip11cwe ')l(epAe Tepe11 Tan,11,aHraH )l.(ep.ui11 l\03FaJiblChl 
xp11cTHaH e11i11i11 .ui1111 Kirn6bIHblll Tyci11iri11e I\3HlllLI KeneAi. 011,11,a 
)Kep-'li rnnaMHblH l\03FaJlMaHTbIH oprnnbIFbl .uen TaHbIFaH. 

Espona eni 11cnaMHblll fbIJibIMhIH l\R6h!JI.Uan anca .ua, ocw 
MJcenere KC.'IrC11,IJ.e I\apcb1 6011FaH. 6ipal\ rn, wipKey.ui11 K:apcbJJib!FhIHa 
1<apa~mcnrn. Fbl.TlbIMH WblH.UblK iJ.uereH FaJihIM.Uap apa6 Tinitt):leri 
Fbl.lihIMHhlll WblHJlblfbHrn KEl3J\epi >KCTKCH. Onap.Ubll\ niKipnepiH :ip 
Typni Marbma.ua 6innipe 6acrnra11. An.ub1Me11 L)H.Ua~i a.uaM.uap wipKey 
l\hl3MCTiHi11 e3 apanapb111aH lllblKKaH. Mb1canbl, P.fpocccTc, P.63KOH, 
H.Konep1111K c11111\Tb1J1ap. Con y111i11 P.foK011 mipKey rypMecin.ne OH 
n1pT >KbtJJ OTh1pra11. Conan wowbtHraH ntJlbtM.Uap 03 niKipnepiH awbll\ 
alirn am.iaraH. Eipal\ )l(a3ra11. H11KOJ1Utt Ko11ep1mK - )Kep aihmnaCbI 
)l(Olli11.ueri apa6 raJiblM.Uapbrnb11t anrau MaFJJ¥~iarraph!H )l(a3bm, OHbl 
mi11i11 niKipneCTepi apacbrna l\.YHHll rnpttrl\aH .ueyre 6ona)lbl. 0Hbill 
e1-16eri TeK onrcn co11 )l(apbII\ rnp;d. Co.n 6arbtT KettiHJle «)i{a11a acTpo
HOMllll» llTblMCll Tapa.Ubl. 0Hbl )l(al\Tayutbl KepHeKi Fa.Jlb!M.Uap ;ip en,!leH, 
:ip )!(Cp.UCH Illbll\Tbl: 11.Kenncp, rTam1ncii. b¥J!ap,llbll-I aCTpOHOMH!IJlhll\ 
niKipnepi. e116enepi A6y Hacp ;in-lllapa611MCH TiKeneii 6aiinaHblCTbI 
eKeHi aHl\blll. l'vli,1canb1, ;in-cl>apa611,!lbIIi onrnKaJibll\ Cii6CKTepi 6onMa
ca COJI Ke3,1\e <<)Kaua aCTpo110Mmm ryMac e.ui. Con )l(a11a Tyciniri ywiH 
[. f aJJ llJICii COTTaJl~\hl. 

Espona e11.L1epi, OHbH\ iwi~c onapJlbll-1 wipKey l\bIChIMbIHa 
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l(apCblJl8pb!, aTeH!CTepr, MaTep11aJIHCTepi, «)Ka!-{a aCTpOHOMllJ!Hbl» 
o3.uepitte tteri3ri Ke3ip eTin ¥CTa.Ub!. 

li¥JJ e3i Ta6HraT fblJlb!MbIHblH wipKey.r1e11 a:iKb1pan. e3 M.UbIHa 
fblllblMH TY KeTepreHi JJ,ecTi. Ottb!Cbl WbIH,!J.bll\ rn e.ui. 

Onan 6onra11.ua TaJiac l(afi.uan Wbil\TbI'? 
8n-<I>apa6H.Ubll{ 1100-:lKblJIAbll( MepeilTOttbIHa .ual'ibuI,Uanbm 

:lKypreH Ke3iMi3.n:e <in-6epyH11AbIJ-{ I 000-:>KbIMbIFbI, H.Korreptt1111."Ti!-{ 
500-:lKb!Jl,!J.bIFbI, H.KerrnepAitt, 400-:lKbIMbIFbl 6on.uhr. OII Ke3.ue. CCCP 
meriH,!J.e 8TCHi3MHblJ-{ ycTeM Ke3iH.ue, 6¥JI TO!rnap,Ubl 0TKi3y 30p :lKeTicTiK 
eTirr 6apbIHUJa attl\BH!Iall KeTep,oj .ue coratt eni11."Terr, Kel'i6ip e3i~~hn:eH 
Uibll\l\3H ranbIM.Uap, HcnaM)la .ua )Kep l\03ranMaITTb!H opTa.llbII\ 6om1w
Mb!C, 6ipal\ onap .nitttten l\OPl\bin, oftb!H - H.Konepm1h.1i, awbII\ aiiTa 
am.mil KenreH .n.ereH :lKanratt.Ubll\TbI KeTep.ui. E¥JI CHlll\"TattraH Kepttey 
manara H!l,lJ,att,!J.bll( :lKanara UibI)lali anMail con :lKHb!H,Uap)la Men :-.1<1cene 
K0Tep.!l.iM. Ci3,!1.ep,!1.i!-{ Eapona eMepiHitt <<)Kal{a aCTpo110M11J1Cbl» 11c
naM ywin ew6ip :lKal{aJibII\ eMec - .n.en l\¥PattHaH Mb!CaJl,!l,ap Kemip
.uiM. Maratt l\apci.1 lllbll\l\aHJlap. )Kep.ui!-{ Keli6ip rny.11bl opblluap.uarb1 
- cinKittyiH, rnynapJlbJl{ l(a3al\ 6onbrn I<arbrnybrn ce3 erri. 0.11ap.:i,bI!i 
6¥JI Tycittiri MyJLUe cayaTCbl3,llbll\ eKeHiH ,ugne.f])lC.UiM. 

}\anali oilnacal{b13Aap D,a 6¥JI aTeHicrepAi!i 6eTKe +CTarr oTwpraH 
38ThIH :lKOI\l\3 lllbIFapy 60JIAbl. 

On rana eMec. Ottbl!i apTb!H,lla onapra rnrw Ta11ali ;J.o6anm rya
Tb!Ha Kepinirr T¥P e.ui. 8liTKeHi. gn-<I>apa6l!.Ub!J-{ 6+11 :>Kettin;i.eri ini:-.1i 
6ap!Ib!I\ rn611raT Fb!JlbtMb!Ha 11eri3 eKeni 6e.tiri.11i. 0.11 6apbm al!T - xa
flllCKe :>Kanraca,nb1. ,geMeK, M¥Hhtli tni e3Aepi epKiHwe 611.rren recren 
Kenrett 11cnaM eniHeH 6ac mo eAi. lk.11aM enini!"l )Ki.lJifbl3 h:a11ran epini 
eni TypKHll 60.11ca, Espona.lJbl!\"Tap conhm e1in y.f]eCKe canMaK 60.1raH. 
EacI<aJiapwtt Esporranbt1(rap orapra attHaJI.llbtphlll a1ra11. 

FhI!lbIM caJiacbJH,!J.a O.f]ap 11cmlM FaJibIM~apwH 2Klll\Ka Wh1tapyra 
Tb!pb!Cl(aH. Q,u ratta eMec. apa6Thl!i rwnbll\111 6enri.f]epi11. Tal{6a.naphm. 
;ipinTepiH, caHAaphm Teric e3repTyre TblpbICl\aH. fv!wca1b1. acrpo110-
Mt1J1, anre6pa. aJIXHMHJI, l\lelllll.ll!Ha. reol\leTpl!ll. M)'3b!Ka;lafbl C3H,:lb!K 
ra!-{6anap, Ali~ ece6i, fopi e1repri.'Iren. 

AnalihII\. on eKi ali-Mymen ece6i. )KeTi 11;aT KOK arrapbI. rnl{6ai11apb1 
fopi e3repTinreH. TCK l(atta apa6 uu¢pw ;i.eren aThI l\3JlnhI. Tal{6a.rrnpbl 
e1repre11. 

E¥rr M;iceneni l\03ran OThipraH,!J.afbl ~lal\CUTb!Mh13, 11c,1a~1 ini"i• 
apa6 rini, OHblJ-{ aray.f]apbl, Ta!-{6a1apb1. c:m,::iwl\ ~1;iu:i_epi - fopi 
J\¥paura ca6al(Tac - xa1',"TbIK 1anap. 0.11ap.J.bI e3repTyJ.eH T~L1ali ra
Mawa Marblttanap :>KOr3JIMal\. EH11.ewe co.1ap.J.bI 6acrnnKbI l\annbma 
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KeJnipy,'leH rnnatt rnr.iawa MaFJI¥1'1llTiap Ta6hIJ1MSI\ .nett,i3. 6¥Jt perre 
comlp~\hlH. imiHCH 6i3 WaMa KCJirCHWe MhlCan.nap KCnTipyre Thlphtca
Mbl3. l\a3ip f"htnhlMH M~cene.ne JliHH >KaHe CU!ICH M:JCCJICJlep M3H,l\aH
.nacy,na. 8Mip.niH. lllblH.UbIFhIH iJ.ney )KOJihrn,LJ,a ochiraH cpeKwe Kett,in 
6frny Kepetc 

WblH.!lbll\ i3.ue1-cH )KaH,a 1aMaH.na rhinbIMH TaMawa Ta6b1CTap 3op 
opbm anaTblHbl 6em'ini. On rnHa eMec, con lllhIH)J.hll\ i1.uey :mr.rnHhtH ry
)J.blpblll OTbtpraH 6aCl\ht ce6emi11. tni con Ta6nrarratty FbtJlblM,LI,aphlHbIH. 
)KaH.a )KCTiCTitcrepi. 0HhlH e~\ 6aCThl WblH,hl aTOM,LI,Sp,11,blH 03eriH )Kapy. 
OHbIH, 6ap11btl\ rbtJlbtM canacbmaH ophm anaTbIHht 6cnrini. AaaMHbIH 
on epidH :10p KeH,eihy M:iceneci coHaH TY.Ubl. Toi\ eTepiH ce16eH 
aliTl\811,'Ul. (\tnip !1,LI,pOJlbll\ <jm3HKa 3UM3Hhl rybm OThlp. 

FhIJlbIMHblH 6¥J1 >KaH,anbIFbt, ap1mc, OHb!H, MbIH)laraH )f(h1J1.!lllP 
6oliblH,LJ,aFbl ,L\3MY TapHXblHU 6attmlHblCTbl, COHbU{ TiKCJlCH )K3Jlf3Cbl. 
0Cbl T¥'J'fbl)J,UH UJlhtn l\UparaH.ua l\33ipri FhlJlhJMHhlH Heri3i HCJlllM 
fhJJlhlMbJHa TiKeJleH 6ai1naHblCThl eKeHiH aJICa(\, )l(llH.ll 33M8H.!\a -
11,uponhll\ <jHl3llK8 3HM3HbtH,Ua HCJIUM fblnblMhlHhlH. 6aCWh!Jlbll\ OpblHbl 
l\3H,L\ali 6onMal\? Ocht Macene 6i3.uep,uiH i3,ueHy iciMi3re apl\ay 6ony 
KepeK. 0¥Jl 6i3.uiH. U,USMll. faJihlM,Uhll\. HM3H,l\h!Jlhll\ MiH.!lCTiMi3. 

HcnaM Fb!JlbIMbIHhlH. WOJ<TbJFbl 6onraH 86y Hach1p an-<Dapa-
611 M11pachm )f(apTbl racb1p 1eprrereH M¥parepi 6i3,uepre 6¥J1 M:icene 

:icipece epeKwe opbtH an Mal\. a.n-<Dapa611 6a6Hhll\ 6ip nrna ce'.liH ecKe 

anattbtl\. On )1{33FaH: «Ta6HraT MaT6yraT», HFHH rn611rarraHy FbIJlbIMbI 

Kirnn 6achm whtrapaTblH ophrn M3FbtHacbtHJUI ,uereH. 

ECTc 6onchrn, apa6wa MaT6¥raT ·- 6acna opHbt ,uereu ce3. 6i3lliH. 

xaJil(btMhl3.Q3 Keftiuri Ke1re ,ucliiH 6acna optthl «fhtnhtM, MaT6¥Fa1"fht» 

aTaJ!hlll Ken.Qi. Mi,1caJ1b1, CaMapl\aH. Ii¥xapa, Tau1KeHT, Ycpa, J\;naH 

6acnanapb1 ~ Mar6¥nn ,!J,eniH,LJ,i. 

Apa6 ce3iHiH ript<ecriK epe)l(eci 6ottbIHllia MaT6¥faT ce3iHiH, 

e3i rn6Hrar ,uereH ceJ,nett llibIFMW ,!J,en ,uaneMeHreH an-<I>apa6H: 

11-1a+rn6yraT. 0Hhlff. Heri3i 1<enin ra6HraTTaHy - M8MHbIH. 6anachIHbtH, 

tteri3ri 6iniMiHiH,, FblJlhlMhlHbIH,, C8H8CbIHbIH., .niHiHiH Heri3ri (\aHHap 

Ke3i ,nereH 60111.m lllhlFMbI. Con ra6HraTTRHY.!lbIH. >KaH,a carwchlH.!l8 

FhlJlhIM Heri3i - HCJ18M,!J,a. 
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fblJlhlMH lllblH.IJ.bll( TErI - Hc:.JIAMM 
3AM-3AM 

AJI)J.bIMeH 6ip lllhUUlhlKTbll\ 6eTiH alllblII arratthII<. K,aJipri 3aMaH
,iia. rn611rarratty iniMitt)J.e aJJ,JJ.a Kene )J(aTI<aH esporrarrhII< raJJhIMAap 
t'hlilblMH )J.UMY TapHXblH a,JJ.aM 6aJJaCblHh11\ M::l)J.eHH, TapHXH, I<OFaMA.bII<, 
'.~KOHOMllKaJ!blK. TeXHllKaJlblK )laMynapMeH 6aiinaHbICTbl TaJl)J.aii):lbI. 
OtthlH fopi A¥Pb1C. 6ipa1'. TeK Katta 6ip e3rerue - 6ac ce6errTi ecKep
MCttJli. Cott:rn 6apbm aJJ,acyWhlJ!hI1', )J(aJlFaHJlhlK lllhlfaJlbI. 

On 6ac ce6cn - con raJiaMJlbI. con rn6ttrarrhl, cotthl TattyIIIhI 
a;_u1Mclhl lKOl-\TaH 6ap eTin JKapaTKaH Hecitt - T::itt:ipitt ecKe aIIMaii;:u,r. 
0L'ht apa:taH Ke:1in f'hlJ!bIMHbil\ HMaHbI l\allla.uhl. FhIJJhIM,IIhI, rn6ttraT 
TaH)';J.hl T.'.lH JJ,eceK. OHblH lKaHbl )liH 6onca, T~H )J(aHHaH attblpbIJlhrn, 
i.:oK.bJC 6ona;lbl. eneKce 6ona;J.bl. 

fiap.llb!K, fbl!lblMHblH Heri3ri KEl3i ~'PaH - llihlHJU>IK JKOJlblH;Illl'hl 
pyxan11 t'hUlbIM IlcnaM fbIJlbIMbl. 0.11 6om.iaraH :iKepti:e fhIJlhl1'fAa 
Ill bl H)lbl l\ L'l1.1 Ma tt:l_bl. 

Erep JlC. ochl,JUH OH rnpT rachrp lllaJ\!aChI 6+'PbIH, apa6 eniHe K¥Patt 
)Ki6epi:1Mccc. I k.1a\1 rhL1h!M 6ipttewe rncbrp imiH;Ie ;ry1me1Ky-3i.-riK 
;i..epe)Ket~ KOTepi:1e a..rBiaratt 60.11ap e.a;i. 81ITKeHi, 0,1 apa6 e.1iHitt: OJI 
KC~~\epi. 0\tipi. TaOllF3Thl. fb!JlhlMhl, .lliHi. KOFa\l.lhlK J\¥PbL1b1Cbl TafD.I 

6acl\:naphl 6acl\a cJ1;i,eH apThlK eMec e;ii. E::lmrn. Ken JKep;ieH Te-.1eH 
c.:i l. 

K+T':lH.lht 6acmhLlbil\l\a i,:a6hl.lmarr aJifaH nc::iaM e::ii nmhlMHhlH 
tllhHUhll\ 6+:1arb1Hbl1\ KEniH )Ka1c1a caTbr,na i,:aiha allTbl. 3aM-3aM co.:J. 

E:1ci3 1110.1 ;uLla,:ta )Kac tt::ipeCTeJ1i )KUJ1fbl3 ::ifle.1 eri Tay;u,m apa
Chlll:l KeJeK )K\Tipin cy iJ;ieflni. )KeTimni 6apbICbIH,:ta cy.:rhlH xa6a
pb1 ccri:1e:ii. Ja\t-JllM KeJi alllhlJia;:\hl. Co,1 H~pecre i..<!friH ep;.,:eTin. 
::iKeci"tCH 6ipre l-(ar6aHbI ca.1b1ca,nb1. CotthIH: KO.lhJ\leH :iKenreH Kapa:rnc 
l\ar6atth!H ycTiHe KOiihrna.JhL Cottbll{ fopi O\'.Jl "J:-rue xaffiKbJJiapra 
r116par 6l~:lhm caKTa1y.'la. 

Ochm OKHfaHhll\ tteri1iH I\+'PaH.'la KepeMi3 - 6ipiHIIIi:leH Ka3ipri 
;pn.1i f'hl.lbnua K8peMi3. OHh! 6+:TJ eKiHIIIi ;J::l;le;l. 

Kar6a apa61I1a TeKewe (,_,.....:; =92). TeKIIIe 6ef1Heci 6ap.Thl1.; 
3aTTap.JblH CH Heri3ri. r+1'3KThl KHaC Typi eKeHiH 6yrimi fbliThlM 
;p,1c .. uen orh1p. OttbI iKep.JiH 6ef111eci ;:rerr 6i.1e.:ri. CoHbrneH KaTap Ocl 

co.1 :.t.:ep.Jil! 6acrhr K+l'aYlllhI 1aTbI Te-.1ip nen 6i.1e;ri. 
K\,-p•uua .5'-cype arr-Xa;:uu. llfHI!, aII-Xa..:uu (31+26=57) Te-.rip. 

X<LllUTh!H - reMip;:riH caH;Ibl1' '.IJHi: 26 - x=8 . .l=4, ft= rn. ::JF-4: 
8+4-'-10--4=:::6. 
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D¥JI caH TeMip aTOMbIHbl!{ :~J1CKTpm1 caHbI, cmm1Thll\ l\1<lrh11rnch1 
CKeHiH 6i3Jlit~ 3aMaHhlMbl3JlblH fhIJlhlMhl !lllhlll;l'all OThlp. 

o¥JI M::iccnc )!(Orapb1JJ.a aiiTh1mm1. Orn11 l\Ol'aThtHhlMhl3 TCK )l{ep 
nma CMCC, 6apllbll\ t'UJUJM.Ua TCMip.ui1~ CpCKWC OphlH (IJHITblllhl 6em'ilii 
6onbm OThtp. famtMHbll\ TcMip l\a3hirh1 cnJt M<U-hlH:ll\a ... }l(yperi1tu_i 
COl(fbipraH )\bl3b1Jl l\UllllblH tneri -· fCMOIJIOOllH COJI TCMip,UeH ... 
fanaMHbl!{ TeMip epKcmi coJI Marb111a;w. (:)frme11i. OJI )K¥-JIJlhl3.llhll\ 
Jarratt nna3M3,llall 6oJtiHill lUbltaThlll Cl\ T¥pal(l'bl. foe MCT(IJlJl CKCHi 
atth!KTaJI..tU•t. CoHbIMCH I<aTap, aiiThIJ1ra11 llJJ.pns11.11\ aroMcbn TcMipciJ, 
OHblH MllfHHTiiK l\llClU!Tillci3 6omlal\ CMCC. 

o¥JI KciliHri afrrb1.nratt TeMip.lli11 txa)l11;1ri11) l\ac11t:ncpi TCK 6i3JliH 
3aMaHhtMhI3Jla raua FbIJlbtMrn Marn¥1\taT 60.11ht11 OTbip. Kypa11.c1a on 
TCMip,'litt epeKwe 6epiJ1yi Tal\tama. OHJ1a :mp Man.um 6ap. l'vlh1can1>1, 
OHhlll cype peTi 57 an-xa,n11cnc11 catwac: 3 l 126~57. EKiHwi lKarhl!HIH 
J\¥paHHbll{ cypcncp C<lHbl l l4=57x2. llfllll TCMip COHhlll I\!lK opTaCbl 
(lKyperi). An on caH 6ac 6an1ttblt\ anThl cccci. nrn11 19x6= 114. Oiimrn 
I\llpacatthl3 rnMawa ranaM11 epueKTiI\ 6apHhII\ rypi K¥P<lllJJ,a 6epiJ1IT11. 
Onapra KeiiiH, Annah I\aJrnca. rnrht rn.11aii contMhl'l. K:nip Kar6a111>tt\ 
- )l(epL1ill cepiri Aiira KenelliK. 

Aii ranaMHbIH aiiHaChI. rhtJlbtM 6acht. 6ipiHmi KtlK. Ch 11cJtaM rybt. 
l\¥pmma 47-cype - M¥xaMMen (38-anT l9x2). On 47-KyMic Mernnn 
canht. KYMic aHLlhlH Mernnh1. AliTh1m·au 3aM-:3aM co.n l\ocali (I 9x2) 
rlj - rlj JaM-3aM=47+47=94. AJ:iTi,u1rnH TeMip xa):UUl 6ecimui acnaH 
Apall (MapHX) MCTaJibl. 51nm. OJI )1(¥Jl!lhl3 TCKTCH WhlKI\aIIra. KYHHCH 
aprhl K0K eKeHi muapaT. ACTpOHOMIHI rnp11xh111.ua 11c.naM r:1.11hIMJl<lph1 
6ipimui (Aii) )K:me 6ecim11i (Apaii-Aprh1-A1!) cKcyiH I\arnp KOlibm 
I<apatt.llhl. Eh!litt XUJ11\bIMhl3!J.hlll aJm1>1c >KbIJlllbII\ My111eJ1 ece6i .uc conrn 
KeJIC)ll. 

J\¥paHna )l(eTi l\UT Kt)K )K0He }l(cp >KapaTKaH Hecitte rnc6b1x 
(3iKip) eTe.lli )lereHi 6enrini. Ona ii 6onca )Keri 1<arrh1tl )KCTi MeTaJihlllhlli 
CUH)l.apb!H l\OCblll l\3paJihll\: 
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I - Ail - KyMic =47 
2 - Attl<hI3 - Cb1Ha11 = 80 
3 - lllonnaH - Mhlc =29 
4 - KyH - AITTblH =79 
5 - Apaii - TeMip =26 
6 - lliol{aii - l\anatthI =50 
7 - Cam1rnp - I\oprachrn =82 
)KHblHhJ: 47+80+29+79+26+50+82=393. 
)l(ep MCH K0K eKeyitte 6anan, Ali oprnl\ }\ocaii eTin anaMhI3: 393x2 



= 786. b¥Jl ca11 )KOFapb1na afrrwJJraH 6ac 6arnHWH, 19 ;ipniHiH caH,L\hll\ 
(A6)l(.LJ.) ecen Marb111acb1. )l(eTi ]\aTTbIH, rnc6b1rb1 con eMec ne? Oiinan 
l\apaH,bl3. M¥11;i,a oii)l,aH mh1rapraH eum;ipce )1(01\. D¥JI ecenTi 6i3 «aJI
<!Japa6n )K;i11e A6aii» KiTa6h111na 6epniK. Me11e11 6~'Pb!H OHbl rublrapra11 
a..'\aMtlblll 6ap1>111 )f(Ort.m 6im1ei1MiH. Ocw TaMawa whIHJl.hIK.l\a )f(e"fKi3-
re11 T;i1\ipiHe r::iy6a. Ocb1Me11 JaM-3aM iJnereH )f(eTi )l(yripicTiH 6ip 
11uiapaT1>1 aliTbJJIJJ,bl 11e11 6iJJeMiH. 

ACHAH KITAliblHAH 

)K¥-JJL\bl3)1,hl acna11 K¥Ph1Jlb1Cbl FbIJlh!MII lllblH)l.b!K.TblH, HIIIapaTynrici 
;1eyrc 6onaJ\hl. 6¥J1 )KOHiH.Lle K¥PHHHaH TOJihIK. MancyMaT anyrn 6ona
J\hl. EKi11wi )Kar1>11rn11 ra.TJaMH FblJlblMH rnpnxrapna11 Ken MaFJI¥MaT 
:rnyrn 6Ll.11a.!lhl. nyJ1 KYHneri Fbl!1btMH rn611rarra11y.n;aH .na KemereH 
.n.:iJ1eJinep KcJITipyre 6ona,ZJ,hl. 

Ocbt M.'.lce11en.' apHau 12-cyperri )l(acanhll\. 0HblH, 11eri3i 
)f(Orap1>u1ar1>1 5-6 cyperrep 6oJJbtn rn6brna.uh1. n¥JI apana 6iJ oraH 
~thtHa Marn¥Marrap,1ht KOCTbIK. OH eKi 111yruenre c;ii1Kec apa6rna aii 
•rnapblHhlH, CHHllhlK M;llliH 6ep)liK: 

I) Xa~rn.11=78. 2) Cayh1p =706. 3) )l(ay1a =17. 4) A.ll-Caparn11=351, 
5) Aca.:1 =65. 6) CyM6iJJe=l42. 7) .MH3a11=l08. 8) Faf\Pa6=372, 9) 
!\ave= 1 fl6. 10) )l(an1F= 17. 

11) .[la.JJ)=40. 12) Xyr=414. 
Ilkn6cp i1uiHneri wapmbIHbll{ acrh!Ha l\¥pa11 6oii.b1Hllia 53-

>K¥.T1.:11>u (.'.ln-H:pKhtM). 54 - Ali (An-1\aMap), 91 - Kytt (An-Wa111cn) 
ca11;1apb1 "oiihl.JJ.Ilhl. WapwbIHblH, )K\'.JJ.1J.h13 6¥Pb!IIITapb!H.narbl Keh.Iep 
caHht ( 1.·attaTbl) 2 )K;111e 6 ca11.uapb1MeH KepceriJJJJ.i. Onap,Ilhlll 6acl\a:1aphl 
rnap111b1 iwiH.rtc KiwKeHe ca11;iapMeH KepceTin.ui. t.fyttnarhI ~taI\car 
6¥pblllJT::lfbl eKi caHHblH, ( eKi MCH a.lTblHblH,) epeKIIIe l\!aFblHaChlH 
aH,rapry. 8iiTKeHi oJJapl\aH U1b1rn;ih1 26+62. Co.11 MaI\CaThlH co.TI eKi 
caHHhtH apa6wa Tall6acbJH mapmbI acThIHaH OHhl l\ancblpa ¥CTaFaH 
ceKi11;ti ain KC"1ripl!iK. Onap)lblH. ca6arhr OHhlH.na Aii TaH,6achl (54), 
comi,a K yH l 91) rnH,6acb1. OtthIH)la JKaH,a ail oparw, co.l.blHl\3 ec1d ail 
opa1·b1: 2= r . 6= i . Oehl eKeyi aiitta..JJhll\ Chiflap rnafouap eKeHitt 
6aiiKaH,bl3. Ocb1 rn116Xla 3op Marh1tta 6ap. EBpona e,uepi KeiiiH.ae 
on apa6 Tal{6airnpb1H 1nrepry;:re 6acTaIJl\hI TaH6aHblH, repeH l\aCHeTiH 
rycittC~reH. Co.1 M~ce11e )KeHiH.ne MhIC3JI,Uap r..-emipe~i3.(JI- 9pem). 

011hnt 6ip Mhrnay: 286= 26x 11. Apa6wa rnH,6ach! '\ '' '!', HeMece: 
2(6+2)6='\( '\+'1')=286. 



b¥J1 a~iThlJlFaH )1(¥Jl,1J,hl3 rnaplllb!Hhll{ )\HaCThll\ - CllMMeTpHl!Jlhll\ 
TaMarna cwphm epHeKTeii,ni, COHb!Men )\amp on 6apnhll\ 3aT:rap TeriHiH. 
xHMmlJihll\ l(acneTiH 6eiiHeJiei!ni: 

f ">6 
15±1 l = l; 

Oii,na 6oncwH, 6¥J1 caH K.¥pa1111h11c1 cKimni cypeciHiH. al!T caHhl 
286. OJI eJi (EaI<apa) K.¥µaHHhH{ epKcm cypeci ,nereH xa,nac 6ap. 
OcwJiap,nbI OHJian l\apaca1-1b1J Tepe1-1 Cbip.UbIH. 6ei1HeciH a1c1rapachl3. 
OcbI cyperre >K:me coraH >Kanrac l l-cyperre apa6wa caH,Ubll\ >K:;111e 
acnaH,lJ,bll\ rntt.6a 6enrinip,ni espona en.uepi mrepTKeHi coJ 6ona.Uhl. Con . . 
e3repry,ll,eH fblJlbIMra, rnpHXH lllblH,Ubll\J\a 3Hl!H KenreHIH ecKepTCMl3. 
E¥JI M;:>CeJiere Annah )\anaca )\attrn opanaMhl3. 6¥Jl apa.ua :itt.riMe Ke
Jeri I\a,nb1p ryHi Kene.ni. 

}\a,nh1p TyHi PaMaJaH - Opa3a afihIHhIH. 27-Kewi l\a.Uhip Ty Hi eKeHiH 
ecKe anhm, K.¥µaHHbu{ 97 -An-l\a.n;b1p cypeciu Ol\hI.UbIM. CoraH l\UpCbl 
26 - PaMroaH TyHiH,lJ,e Tye Kep.n;iM. TyciMne aJ1Tb1H caraT, KyMic Wh1H
>K1>1p 6ay rnywn aJI,ll,htM. 83etmiH. eTKen KlmipiHe iniHin l\UJJraH eKeH. 
0Hw MeH 6bIJiafi >Kophi,lJ,hlM: AnThlH KyHHiH. MCTaJlbl, caraT AiiMeH 
6aiinaHhICThI -An-1\aMap-(Aw) cypeci cararraH 6acTanaHbl. Oehl oii
napMeH MblH3,ll8H epHeK )l(a'3_11blM: 707+79+54=786+54=840. 

6¥J1 6ipittwi )l(arbmaH AJ1-Ta6yT cam,1. 
( ...::.i Y.l.:\ll= 840). EKittwi )l((lFb!HaH Al1.Ubltt cypccinit{ ( 54-An

}\aMap.UhIH) )l(HblH,ll,bll\ canb!HhlH aiinaJ!hlK Chll\Jpbi: 54+ 3 71 +55=480 

840±480= ~ 1320 

l360 

Onan I<aihanaMa )l(cTi r"' =xM=48 6eJ1ri11i: 48x7=336, 360 mc116cp 
catt1>1. 

He 6inL1ipce AnnahL1aH ochtMeH 6aiiJta11h1CThl 84 - cypeni 
I<apaL\htM. 0HL1a Tonb1 Afira cepT a51Thl 6ap. Oiim.111 I<apanrnna rnMa
wa. Ocw M:icenere MarJI¥Marrap 6epeniK. 9-c}71em An-Tapbll\ )l{aphll< 
>K¥J!Jlhl3 arnna,nht. OtthIMeH 6aiiJJaHhlCThl n~pc11 Marb11rnnap l\¥patt.na 
86-cypeL1e attThIJIFaH. M¥HL\UFbl ipi M;iccnc Tyrarnp-TapbtI< - An
Cal\hI6 )l(Upb!I< >K¥J1Llhl3 L1ere11. EKiHmi )l(aFhtHaH: «Aiim1ni,1c 3arrw 
acnattra cepT ( 11-MT), )Kapbil\ :iaTrhI )l{eprc ceprn ( 12-allT), HCreH aca 
Jop MaFbIHaJJhI al!rrap 6ap. OcblJl<lp.Ublll ca11,nhtl\ M:i11Hcpi11e KeJ1eiiiK. 
AllLlhlMen «An-Tapbll\» caHbt: 341 (j) . .WI) (31+310=341 ). 0Hbl eKi 
ecerreceK 6ona,t\bt: 341 x2=682 - An-M11cal\= (JS..JI). 5frnu, aJtrJW!\bl 
)l(apanratt a,1J,aM pyxb1 HMaH KcJnipre11. Acnau ai1HaJ1ac1,1 6ip Ke3,ne 
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coraH eKimni peT cora.UbI. OJJ xHaMeT .uerett 11wapaT .uen 6iJJeMi'.3. 011.ua 
6oJJCbIH 86-cypettili )l(lfbIH.UhII\ 6ac cattan.1: 86+ 341+l7=444=222x2, 
rnxyn= J~ = Mywen.uep aywcybltthlli ~yipi. An-Cal\hI6 catthl 
634, oratt AJJ-Tapbll\ caHblH l\OCaMbI3: 634+ 341=975,,,,195x5=l3x75 
=65x 15. ( 65-Aca.u, 15 me). 19-cype.ne )l(eKe ;)pimep cattbl- '--~ -
20+5+ I 0+ 70+90= 195. OttJJan l\apaH.bI'.3! 

)l(ep.uili )l(aph1rw A11-Ca.nb1= l 95=t.i....l1 catt.uac!? )l(ep.uiii 6ap11b11( 
K;aCHeTi, l\¥PhlJ1bIChI, eMip.uiii Ke3i 6onhm rn6bma.nw. On )J(trnitt.ue 
MeHili «)l(ep K¥PhIJlhICbI», «feoMexamma» aTTbI Kirn6bIM.UbI l(apa!ibl3 
(«Ei1i.H », 1995 ). 

Taxyn catthI (444) 6ac ywKiJl caHb!Ha l(OCaMbl3: 1284+444=1 
728=54x32= 108x 16=432x4. faJiaMH .n~yip caHbI, TeMip JaMaHbI -
TepTimui .uayip TapT TeMip caHhIHaH A6al( Whlfa)lhI : 26x4=104. On 
e3i eKi xaM.Ubl (rny6a, HMaH KenTipy). )J,eMeK eKi ece An-Tapb11(=An
MUCal\ (52x2= l 04 ). l\bl3b1Jl l(aH TaMWP.Uhlli 03eri reMorno611t1 eKi.neH 
napJrnttratt (?,?) o TepT TeMip aTOMhIHaH T¥PMhl. TaiiipiHiii ra)J(an 
ttwapaTw. 

9-cyperreri 6acl(b1 eptteK 11-12 ruirrap caHhI: 138+1101+304+1 
036+ 1101+195. ConapaaH Keliittri eKeyiH anaMbl3: 110l+195= 1296=2 
l6x6=432x3. Oprnra xaJJmpanap caHhIH l(Ol1Mbl3: 1296+4304=5600 
=56(47+53). M¥HJla 56=7x8, epeKwe catt. 56-cype )K\U!Jlh13Abl acnatt 
J\¥PhlJlbICbIHa apttanratt. 47-53 - nai!raM6ap cypeJJepi. 

«KOK )J(eTi l(aT )J(atte )l(ep rnc6bIX ailrnp Tatt.ipre» .uerett MTTbIH. 
TfllH¥Cl\aCht 6epinrett( 17-cype, 44- MT). Ottblli caH.Ubll( M~Hi 6ona.uw: 
2244. 0Hhl 6b1naii )l(a3aMbl3 : 132x 17. Oehl Catt.Uhl JKoraphI.Ua alhanraH 
cattra l\OCaMhl3: 

J
-5160=86x60=516xi0=10 }K 

2916±2244=1 -
L672 = 84x8 

Apa6wa OH eKi lK¥J1.Ubl3 al.\ arrapbIHhlli caH,Uapb1 6oJJa,D.h!: 78-
XaMa.11, 706-Cayblp, 17-)l(ayJa, 351- AJJ-CapaTaH, 65 - Acaa, 142 
- CyM6iJJe, 108-MH3aH, 3 72- fal(pa6, I 06-1\ayc, l 7-)l(a.u11, 40-)J,any, 
414-Xy-r. )l(ub1Hb1: 2476=6 l 9x4 (619-11MaH Tapa3H caHbl). Ocw caMhI 
:iKeTi l(aT Tac6b1x caHwHa 1<:ocaMbI3: 

{
4720 = 236 x 20 

24 76 ± 2244 = ,., ., ., OttaH lllhlfaJl.hI: 
~3- =-3x8 

4720+382x20=l2360=618x20. 
OJJ aii - KollH caHhl: \+1+2+3+5+8+13+21+34+55+89+144=376 

=94x4. 
79 



94-3aM-33M. 

1 () .. l .. 55 89 ) _, -+- -·· =123o=860+376. 
89 144 

Tarbt 6iprnr-rnwacan: 2605+5995=8600. My.tt.na2605-~.llW3.Ubl 
e1d cepT run caHbl (56-cypc, 75, 76 - rutrrap). 5995== AI>)K)J. catt )!Hlbl
Hbl. 

6¥JI eKeyineH An-Taphtl\ cmiaTht )KY3 ece wwFyw TaMawa cwp. 

8600 5 
OnaH lllb!Fa,llht: --~ = - - AJIThlHWhl AcnaH HOTaCW. 

5160 3 

Oiinatthm 1<apaH.bl3, M¥H.lla TaMawa Chip )KaTwp. 
Eac1<.a K.OChIMUia M8FJ1¥Marrap.uhr tni 1<apaCTwpap. E¥JI M;;iceneHiH. 

lKanrnchrna KettiH, 21-cyperre opanaMbl3. }\a3ip Apr,1crntt 6a6 ece6itte 
TOl\TaJ13Mbl3 ( 12-(lpem). 

M¥n.ua .ua )l{Ornpr,1.ua aHTblJIFaH T¥PaH l\a1<nacw 6ei1Heci (5-6-cy
pemmep). OrnH K.OCl(aH tteri3ri 6ettne maplllb!HWH. acTbIHaH 1<.opwaFaH 
eKi Att opaFw. 0H.blHJla )KaH.a Aii, coJibIH.Ila ecKi ali. )l{aH.a Ali - Kytt 
6aTbICTaH itt.ip.ue T)'a,JJ,hI, ecKi (Ta)'ChIHWhII\) ail KyH wwFwcrn TaH. an
.llbIH.Ua rya.ur,1. Ocw Heri3ri 6enri apa6wa eKi ( r =2) )K;rne aJITbJ ( 1 = 
6) .uereH catt.uap.UbJH. Tall6acw eKeHi 6enriJii (2-cypemmi }\apa1fbl3). 

Oehl eKi caHHblH. con WaplllhJ.Ua - T¥paH Kai<.nacwH,Ua TepT 
6¥pb1wrn T¥PFaHhJH l(apaH.hI3. Ocr,1 eKi can 6apnwl\ TeKTec caHbIHa, 
TeMtp TeK - TeKwe - f<ar6a catthJHa anapaTh!HbI aiiTbIJI.Uhl. 
CoJiapra l(OCbIMWa MaFn¥Marrap: 

VA 78 26 
ilv= 87 = 29 

Ocb1 6emi.ue TepeH. Cbip )K3Thlp. Apa6wa can.uap TaH.6acwH,Ua 
)l{CTi MeH ceri3 attl(ac 6¥ph1W raH.6a V =7, 1\=8. OnaH Wh!Fa,Ubl 
78= VA =26x3. 6¥JI apa6ma can =-=-yw TeMipniK .ueren ce3.ui1t 
caH.UbIK M3Fhrnacb1: 70+4+4=78. Kepiciuwe )1{33FaH.lla 87= AV =29x3. 
D¥Jl Ta1-1 WoJinaHhI MbICTbIH. MeTaJihI (29). On ywiHwi acnaH. TeMip 
6ecimui acnatt Apaii MeTa.r1w. C'oH.ua Op1'a,UaFbI KyttHiH. (4-acnaH) 
eKi )l(aFhIH.Uarr,1, 6eilne eKi !\On ccKiJI.ui uwapaT. OJiap.uwH. l(aTbIChl 
5/3 -- aJIThlllWhJ acnan HOTaChI (;;in-<l>apa6u 6oiib1Hma). Onr,1 6brnall 
)Ka3aMhn: 5+3=8=2+6. T¥pan l\a1<naHbll\ TaMawa acnaH.Ubll< 6eiineci 
OCbl n1116aJ1ap.uaH attl\hIH. Wea6ep aiiHaJ1aCbIHa on eKi aii (~.Ub13) 
caHJJ,apbt )1(33hrnra11. 0HhIH, )l{HhJHbJ 6onaJ1b1: 24 76. Ocw caHFa TeKTep 
TeKweci (26x62"' I 012) ca11hrn l(OCHMhl3: 

RO 



12-cypem 

{
4088=511x8 

2476±1612 = 
864=54x!6=108x8 = ·B2x 2 

KyMic Jl~yipi (432x2=864). 
OttaH lllhlfa.Jlbl: 2476+ 11Olx8=1612x7=11284=1000+ 1284 
110 I =.:..1~3aT. Ott1:.1 6wnaii lKa3aM1.13: 110 lx(2+6)=2202+6606; 

fl101x8 
OttaH lllb!Fa.!lhl: 6606±2202= l 4404 = 1101 x 4 : 4404=H04+53+4 7. 

Eac 6arn caHhlH 6w;TJaH lf\a3al\lhl3: 78xl0+6=786. TeKrep TeKIJie 

C3Hbl 60.TJanhl l\OCTOThl: 26x62= ! 6 I 2=806x1, 
806--ror=.:..~...:.. 
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)l(ep MeH Ke1CTi )!(3JJFaCTblpraH Ararn: 786+20=806. 
Au - :>K¥J!A&IJALIH. Kettittri eKi caHLIH l\OCaMLn: ( 11+12=23; 

llx12=132): 40+414=454 (MyxaMe,n Pacyn AJJJ1ah). OttaH rnblra,nw: 
78+87+454= l 05+454=619 (HMaH). Jla+Anh+Amia Annah=.ull'ilo\..11'1 
oHaH wwra,nhl: 15+ 11 =26. 570 Mayna,n )KblJl caHLI, 40 naiiraM6apJJhll\ 
caH. OttaH lllblfa,l\hl: 570+40=610. 4304+610=4914=91x54 .... (KyH 
- 91, Ali - 54 J<¥paH 6ottb!Hllla) HeMece on nepiunenep caHhI: 246-
)J{e6ipei1in, 111 - MnKaiin, 318 - F~npaun, 382 - I1cpaqnrn. 4304 - Xa
nncjianap caHbI: 231 - 86y b;}Kip, 661- focMaH, 310 - FoMap, 110 -
Fan11.4304+2976=6780=113x60,,,5400+92xl5 

Eid my: Cacjia, Mapya (171+247=418), oraH ral(blJI (I<aH) caHblH 
1<ocaMhlJ: 418+ 200=6 l 8=329+289. AJJ-PaxMaH, AJJ-Pax.HM. EacI<a 
M3fJI¥MaTTapAbl 01\Ylllbl eJi I<apaCTblpCblH. 

I>ip caHJ(bl ecKe caJJaMwJ: 

286=26xl 1 ="Ai 

6¥JI l\¥P3HHbIH. eKiHrni - fiaI<apa (epKern) cypeciHht. run caHhl. 
T¥PaH 1\31\na catt.naphlHbIH. 6apJibII< eptteri ocbIH,11,a ,neyre 6ona
.Uhl: 2(2+6)6. )l(aJhIJIY Tal-(6acb1 12-cypeTKe caH: Kene.ui. Ocbr ceKin
.ni caH,nhll(, )K¥JIAhl3.L\bII\ TaH.6anap.uLnt. epeKrneniITTepiH 13-cyperre 
1<apacTbIPALII\. TarbI 6ip T¥PaJ<Tbl caH,nbI ecKe aJJaHhll\: 

618+ 382+4 l 8x2= l 838=mn. ArnMHhlH. eJeK canMaFhI npoTOH. li¥JI 
caHHhlH. 6acl\a )J(OJIMeH lllbil\l\3HbI 6enrini: l 53x 12= 1836. Ocb1nap.D.b1 
C3JlblCThIPY.ll3H Ken MaFh!H3Jiap lllhff3)],hl. 

1836+1612=3448=620x5+348;62x50+29xl2. 

Tarhl 6ip ecen: 4304+ 1101=806x19= 15314, OHaH lllhIFMhl: 

246·200 
15314+[26]=15314+ I 086=16400= -· - -~ , 11-cyperri ecen 

Tal-(6anaphI aTaAhII\. 3 
0HhII-( ce6e6i HcnaM Ma.1J.e1111eTiHe 6aiinaHhlCThl caH.D.apL1blH., 

rn6nrn 6enri ra11.6anapJJ,bIH. rypncpiHe Eepona eni:1epi KeiiiH.D.e 
eJrepicrep eHriJL1i. On tnrepic-rep,uil-( l\OJiaiiJ1b1 )Kal(fapbt .ua 6onraH 
lllhirap. 6ipal\ aHay, 6acl\a apa6wa Ta1-1,6anap rn611rn - fh!JlbIMH - .uiHH 
TyciHilCTepre Thffhl3 6aiiJiaHb!CThl 60JJFaH ce6CHTCH, 6ip Chinhipa J<¥H.Ubl 
MaFJI¥Marrap.llaH a)J(Ltpan 1<any 6ap. Ochrnap.n.ht ecKe canMaJ<nhIJ. 0HhIH. 
6ip MhlCaJILIH )!(OraphILla Kep.n.iK. )l(eTi MeH ceri3 TaH.6anapL1 TeMeH 
)!(;}He )l(Orapbt 1<aparaH 6¥ph1rnrap: 7=V , 8= 1\ . Onap.uaH «AnThl 
Anarn - Anawa xaH» Marhrnac&r rya.uw. OpTara 6ip 1<a3&JJ< l\llFLm aT 
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13-cypem 

6aii.irnn. aiiHarra a.nTbt Ka6b1pra - )\opraH - a6aK ca.rrcal\ co.rr 6ona,uhl 
AT 6ait.rra,ubIM A6aJ<Ka. 

EH.ni opTa,uaf'bl Ka3bll(Tblli 6ip raHa 6acbrn a.rrcaJ<, OH,!1.a 
6apJibll\ opb!H 6ona,Ubl 1 +6=7=V. OpTa,uaFw 1'33b!KTbIH, eKi 6achlH 
a.rrcal\, JffHH 6¥PblWTbl ay.napcal\, 011 6o.irn,nhr ceri3: 2+6=8=1\. Oehl 

M~ce11eni attl\hlH e.rrecTery ywiH 11-cyperre 286, 672- 682 CaHJlaphlH 

ailJ<acTblpbln carr.nwl\. EcKe ¥Crny ywin opTa,uaFw eKi 6¥Ph!WThl l\OC 

K03 - Myrattb!H - poM6 Typitt.ue aJJ,Ubll\. 8HTKCHi. on aCblJI TaCTb!H, 

)l(apbll\Tbl c~yneT rnpary.na epeKwe ophIHhI 6ap. 0HhlH 6¥PhIWTapbl 

: I 01°55 '+78°5 '=180u. 
Ocb1 Ke3i11.nipiK l\OC Ke3(~) rntt,6a iwin)leri caH.napbI J<apai\bl3: 
l1\'1=286=26xl 1,'\A~=682=34Jx2, lKllhIHhl: 
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{
968=88x11 

682± 286 = 
396=36xl1 

011a11 wwra,!J.bI: 62 ± 26 = 
{

88 

36 

Twa11 I\aI<nacwtta J<aiha opan,!J.&II\. 
M¥H.nari,1 6ip rn6paT ocbt eKi caHHhll\ anraWI<blCbl 26xl l =286Y A'\ 

- TeKTep Heri3i eKeHi aiiTb!JIJlbl. OttaH Whlfa,!J.bl 

15± 11 = {!6 
on «epKew» ru!T cattw (2-cype aJlT caHbl). 

EKittwi ca11 HMBH KemipreH 6acl(w wapT An-MHCaI\ CIUlbl (682). 
Oiinan l(apatthl3 }\oc-Ke3 - MyraHfill Marw11acbrn?! 

5lrnn: 62xll = 62 =31/13 
26xll 26 

Oci,1MeH 6aiinaHbICTbt TOJihm )l(aTl(aH Marn¥~rnrrap.z:i;hl 13-cypeT
TeH Kepyre 6ona,!J.bl. Keiii11ri eKi caH.llhI J<apatthl3: 

1:~1=9-1=8 = 2 + 6 

44""4x 11 HeMece 31x13= 310=62x5 
Eipuewe Mb1can.nap.n&1 wonwn eTeniK. 
YVY=672=168x4=348+108x3 (348-Ill¥fbIJIB) HeMece: 
672+ 108=780= VA 0 • 'l'V'\=276=92x3 (92-l\ar6a). '\ n = 652; OHaH 

WbIFa)lbl: 652+348=1000. '1'~'1'=256=162 - H¥P caHbl (250). 
Oprn.z:i;a ~ =5, )KypeK 6ei-i11enec, ~.UbI3 cauw. On Fa)l(aHb!II wap

lllbinap oprnci,rn.ua. '\ 0 '1'=602=[ 44); 602+ 108=7 l 0. (71- roll) =222 - HH
cacp (ra.uanaT). '\ '\ '1=666=640+26 'I n=626=3 l 3x2=(20] 

313 - l\ar6aHblH l(apa TaCbl ()KHblpMa C3Hbl). 
622 - hmKpa )KbJJlbI. 
Ocbrnap.uaH Wblf'a,!l,hl: 626+94=720=360x2; 626+6 I 8=622x2; 

286+62=348; 360+286=646 - rnMyp (.J~) = l\03faJlb!C. 

786+2916+610+602=4304+610=4914=9lx54 

I\ocbIMwa: 
. 26(26+1) 

786+618=1404=35lx4= ·4 
2 
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2916+ l404=4320=108x402; 91 -An-lllaMcH I\¥paH cypeci- KyH). 
OH bile\ 6enrici v . Ocbt 601'ib1Hwa )f<a3aMbI3: 2916= 'I'-).) 'I 

Ail opal\ 6enrici aHTbIJlilhI, eKi MeH aJlTbl 6enrici: 'I 'I' 
lllonnaH: 
Attl\b13 
TeMip I<a3hII\: ~ Te6eH. 
EcTe 6oncbrn! Ocbl acnaH Wb1pal(I'apb!Hhllc\ 6enrinepiHe ne Espona 

Ke3iH)J.e e3repic ettriJtti - Kpec TaH,6acbrn l\Ottbln anrnH. CoHbIH can
napbIHaH onapilhlH ~nenKi Tepe11 Ma3M¥ffttapw ¥Mb1ThlnFaH. Con ecTe 
6onyw irepeK. 

li¥PbIUITap)laH MbICaJI)lap: 101°55' -78°5'=23°50';38°10'+23°50'=62° 
TeMipTeK T¥PaH 6¥PbIWhJ: 62x60=3720=372x10; 
372- fHiq)a6 - ceri3iHwi Ali - ~hl3. I\oif M)'llieni - liyifi -

J\apaf¥PT. On Kytt KyJeTiHne, acnaH ca.raT Tini 6onbln cattananbl. Con 
6¥PblllITaH: 

101°55'-90°=11°55'=715'= 286·5 
2 

AttTblnraH)laprn l\OCblMUia caHJlap: 13x 15= 195. 13-cype HIDKaraif; 
15-cype - Tac. 

{
200 

OcbltaH )i{\'peK - JK¥.llilbl3 caHhIH l\OCaMbl3: 195 ± 5 = 
190 

Fanar.m Fal\hlJI 6ec TeK caH)lapbl. EKiHwi )1(3.FblHaH )f(apbll\ ()Kep 
:lKaphIFbl) An-Canr caHh1: 90+4+70+31=195. OcbIHbl Ali)!{):{ caH 
:lKHHaFb!Ha l\OCaMbl3: 

r6}9Q-(619- ILffQH) 

5995± 195 = l 5800 = 29 x 200-(29-.wwc) 

Tar.mwa Cbipnhl epHeK. 
)l(ypeK - :>I<¥imhn caHblH T¥PaH I\al\na opTaChlHa l\OS!Mhl3: 
62+26=88=66+22. l>¥JlaH UiblFa)lhl: 26x62=1612=806x2. OHhl 

6blnaii 6enrineyre 6onanh1. 
806 - T¥T - TOT - AraUibI. OrnH A6aI< caHhlH I\OCa.Mhl3 (JKon con 

arnw. aT 6aiinaraH A6al\): 806+104=910=9lxl0 
9\ - KyH, on K~Min n~pe)f(e)le. On A6al\ R;aH e3eri 6eiitteciMe: 
E1dnett eri3 TepT rnrarr: 

{
4Fe = 26x4=104 

2Fe +2Fe = 
" ~ 52x2=104 
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On XaM,ll.hI 52 eKi Aym1epaywaHhl. On A6aJ<AH,ll.hifl.Taf'hI,rraiiraM6ap 
,ll.!lf{f'h!JlhI: An-CapaTatt,ll.a (351 ). Oum1 Wh!Hl,ll.hl: 351+ 104=455=9 l x5, 
BFHH:(351+104)2=806+104,35lx2+104x2=806+104. 

0HaH lllhlf'a,ll.hJ: 351x2+I04=806=702+ I 04. 
AT 6aiina,ll.h1M A6a1<Ka OChl M3Fb!Ha,ll.a. nai1rnM6ap ,ll.3f{f'blJlblH ecKe 

a.J13llbll(: on ){(llhipMa aJ!Tbl (Xa,ll.H,ll.) caHaTbI: 

26x62 
T¥T 6onca on: 

2 
= 13 x 62 lllet16ep epHeK, ,ll.ayip-JJ.ia 6achl. 

Ocw epHeKTia TYTI Ma3M¥HhI T¥paH }\al\rracwH AcnaH I<al\IlaChlH 
eJieCTeTiHi 3Hl(h!H T¥P· 8i1TKeHi, OHb!H. Mylllen wea6ep CaHbl OHbU{ 
waplllhIJibII\ caH,Uapi,rna l\OHbJCl(aH: 

{

88 
62±26 = 

36 

CoHaH Kenirr ranaMH ecerr 6acw Wbil\l\3H. XaI<Thll\ - MOJIWhlBbll\ 
caHw Wbll(l(aH. Oibrnrr l(apaahI3!? 

OraH l(OCb!Mllla MarJI¥MaT: 

{

2978 
640+26+62x26=1612±666= 

946 
OHaH whlra,ll.bl: 2278+382=2660 
266 - 3yMp)',ll.; hl,ll.hlpb!C TaChl. 

TaFbI 6ip l\OCblMWa: 640+1124=544=17 x 32 
26+ 220 = 248 = 41 x6 

790=79xl0 

TaMallla caH,ll.ap!? 

{
1512=108x 14 = 54x 28 

Al\blphlH,ll.a: 806 ± 706 = 
100 =53+47 

Cayip,ll.e aT 6ai1naraH A6al\ MaFb1Hachl T¥P: 54x2=108- J<ocai:i, 28-
Tonaii, 47- AH: MeTaJihI KyMic naH:raM6ap cypeci, 53- *¥JIJJ.hl3 AxMa,ll.. 

86 

OH:nan I<apaH.hl3? 
Otthl 6bmai1 ){(a3aHbll(: 

351x2+154=806 

13x54+26x4=13x62 

26x4=(62+54)13~13x8-104 



Ouau MbIHa,naii epueK lllbIFa,llbJ: 
x2+5x-806=0 

-5±-.125+806-4 -5±57 x=------
2 2 

xl=26 

x2=31 

{
57 -A' - xat)ut) 

31±26= 
5-

Olinan i<;apapcb13? 
K;opbITblHtJ.bltJ.a TaFbI 6ip TaMawa ecen. Apa6ma ~blJ - aif oT

Tapw 6-cyperre 6epinreu. )l(HblHbI 2476 (9-cypem). Ocbl caHra TeMip
TeK rnaprnbl (26x62=1612) CaHblH l\OC3MbI3: 

2476 ± 1612 = ~4088 = 511 x8 
l 4864 = I 08 x 8 

TaMawa aliHanblc AttlllbII< - K;ocaii (54x2=108). 
14-cypeT aTLI an-Xa,!1,H,ll,. On 1\\'paHHbll\ 57 -cypeci: 57,,,26+ 31. 
b¥JI )K0HiHJle Ken aliTbIJlFaH ;,mi ,ne aliTbma 6epeii.i, eHTKeui on 

30p M;)cene. M.\ffi.narb1 6acTb1 )Ka11anbII\ TeMipMeH 1<aTap ailTwnaTbIH 
MT ceJ,!1,epiH ecKe any. On an-KHTa6=454= ...,.,t::sJ1 MHJaH, jlfHH: Ta
pa3b1= 108.:il ):I.JI =-J\¥Tibl-l\31\TbI=llla,n11,n=3 l 8~ =. CoHaH co11 ac
nau TaR:R:a opHanacTbJ= 1078 ..,.k. LJ.1J....I,:, :J<.;.JI.: . Oci,wapMeH 6aiina
HblCTbI fij3 apafirna MarHentT Mara,ll,aHblH K,apaCTb!p,ll,bll\: 151 Q..::.~I...._ 
=302x5. li¥JI K;)Min epKem (.·\"-' 151 ), ueMece 6ec 6aK.ap ( CHbip ). 0Hbill 
MHHepan rypi: FeFe204=Fe3Q4~ 110. 

l>al\apa caHbIHa l\OCaMbl3: 302+110=412, 6a11T=412 - ~., {yif 
caHbI). CoHbIMeH 6ipre: 302+ 78=380= l 90x2. Oifnan 1<apa11bI3. Ouau 
:ipi 1<apail 1510+110=1620=54x30=108x15. AH,nblll (An-K;aMap,nbll\-
54) oTbl3 l\ai<;nacbl: 0Tb1pap.na OTbl3 6an HeMece K;ocaii - Tac 1\31\Da 
- TOFblC. MbICaJI ecenrep: I 078+540= 1618= 1000+618,.,540+ 11O+107 
8= I 728=432x4 - TeMip ,!J,;:iyipi. I 078= I 000+ 78. I 078+ 78= 1156=342. 

I 728=288x6. OcbJ caH,llbI AnTbI Anarn peTiu,ne aJ.Ihm, Kyu MeH Aii 
Ke6eiiTiu.uiciH Anawa xau eTin aJ.Ihm cypeT CaJI,ll,bIK.: 288x6+54x9 l = l 
728+49 I 4=6642. 

0HaH lllbIFa,LlbJ: I 08x6 I 5=246x27 HeMece: 

2916
=

18 = 0 439 = sin26°2' 
3642 41 , 
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18xl 1~198. OttaH u1b1Fa)J,h1: 26"2'+6°4'x2""2o02'+12°8'=38°10'. 
Ochurnprn 6aiim111h1CThl Kennm.:11 M'1FJL¥r-.lffnap,11w Kepyre 6ona

Ahl. 6ip MblCllJI: 1510+ 318= 1828= 1728+47+53 

j 1836 = 11pt1mt111 

HeMece: 1828±8=l1s20=91x20-(91- Kyn) 

MarnirrriK Ta pry· KacueTi Mett wa;:uUJ. )!rnl\blH MarbIHa.JibI ,nen 6iny 
KepeK. O!Lriacy ywin 6ip t)pHeK anaiibtl\: 318+4I8+570+530=1836 

3 I 8-wa.u11,~. 414 - Ca<t>a+Mapya; 570 - ott (rarnap); 530-TOFb13 
(TacTar), jffHlt 1100 OH TOFbl3, K;:)JliM MUrHHT. 

6¥JJ apa,na: 318+47+53=4 I 8, 3UM-3UMHhlli Tapry KyWi He,neH 
l\¥P!lJ!FaHbl 6aiiKHJH4'lhl. llla,UHJ\ eKi HOl\HT - eKi ray: 159x2=3 l 8. 

. {700 = Xa.t1Ja 
0Hbl fihlJlilll )l(a'.JUMhl3: 382 ± 318 = 

76 = Aoa.t1 

6ec ceJiM 76= I 9x4 
l\aJirau,IJ,aphIH OKYWhl eJi TaJlAUp. 
TeMip- rnMyp - TaMbtp - T¥Map - MeTp - fopi 6ip TY6ip,neH, 6acK,bl 

Heri3 - l\03ra.rih1c Man111ach111,IJ,a. 
I\¥Pan,1arh1 l\03nlJlhIC ce3iH 11eri3re aJlaM&I3: 
rnMyp=646 - (67-cypc, 16-aHT). Ocb1 Herh,n,e 6ip epHeK: 

318+418=646+90=736 
Tapry KYW TiK - TY3Y CbI3bll\ 6oHb1MeH ;:icep CTe,n,i: OJI eKi HOI<;aT 

(my) apach!H 6aftnaHhlCTbipa,nb1 ( l 59x2). 
( 159x2)+( Ca<t>a+Mapya )=646+90. 
E+rp&rn )l(apanraH KaA11M= 154 ce'.liHili Cfillb!Ha Xa,AH,n=reMip caHblH 

l\OCCUI\ TYJY Cbl3bll\ CUHhl Whlfll,1\hl: 

{ 
180 = 90 x 2 = 109 + 71 

154±26= 
128=64x2 

Con ca~1>1 IIIllAH.U caHbrna l(OCaMbl3: 

{
472 = 236x2 

318±154= . On 236+382=618. 
164 

]\ar6aH&Ili Kapa TaChl H¥PJlhI an-xa,nH.U .neyre 60Jia,Abl: 
256+57=313. Oiinan l\apaf(hl3! 
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6ac yw1dn caH&ma H¥P caH&m l\OCaMbI'.3: 

{
.1540 = 154x I 0-(154- KaoWM ) 

1284±256= 
1028 



14-cypem 

Oiinan 1<apaCfil\W3 rIDKaiiwn cwpnap TOJihm JKaTwp. Marnanrr ca
HhIMeH }\a,n.hIM caHhl 6ona,Aw: 151O+154= l 664=52x32. XaM,m,r CaHhl

ua. 6ec HaMB3: 

{

84 
"'+3'= --- - 20 

b¥fl M~ceneui OChIMeH f\aJIAwpa T+'Phlll. 15-cypeu:e KemeMiJ. 
I\+'PaHJ.la 87-cype An-Arn11= <<Eu ¥Jlhl>>. 87+142+19<'.+8=62x4. 



0Hblll Heri3ri Marb1Hacb1 17-aHTTa )Jen 6ineMi3: "AI\b!peT 11;attb1pnb1 )Ja 
T¥PUl\Tbl". 0Cbl aHTTbll\ CUH)Jbll\ M;;!Hi: 1768. 

)l(orapw.!la aihblJJtaH TeMip ,ll,;;1yipi caHbuia nai1rnM6ap caHblH 
l\OCCa OCbl caH Wbin)Abl: 432x4+40= 1728+40"" 1768. 

Oi1nan l\apacal{bl3: ell al\bipFbI 3aMaHHhll\ naiirnM6ap )l(OJlbl EH 
¥JlbI 6al\hIT )l(OJJbI )JereH Marbrna Wblta,ll,bl: 87x4=348; 248+622=870; 
248+53+4 7=348. 

[ 40]= 329= Ap6aF¥H=An-paxMaH. 
542=2916 (15-cype, 87-MT). 1587+329=1916; 1916+1000=2916. 

{
4832 = 151x32=302x16 

2916±1916= 
1000=618+382 

CypeT HeriJiHe anhIHtaH caH)Jap: 
222x20+26=4440+26=4466. 

E¥JI aJJTbI Anam caHbJ. OpTa)Ja Anawa xaH fil¥Fbma=348-: 

4466x6+87x4=26796+348=2714=348x78. 

Oehl apa)Ja oH.naHaTwH )Katt 6ap. lli¥f'blJJa caHra ecenece, oHaH 
Wblfa.D.hI: 54x91 =348x78+2200=4914=2714+2200 

220x 10, 220 - i-IOC caHbl, MiffJia<f> ( A6al\) caHbl: 

284 ± 220 = {
504 

64 

EcKe ana KeTeJiiK )l(Otapb1.ua K,ar6aHhtl\ l\apa TaCbI H¥Pm:.i an
Xa.n11L1 ne/1,iK: 256+57=313. OcblraH Tarb1 6ip an-Xlli-IH.!l l\OCaMbl3. 
On 6onanb1: 256+ 1I4=3 70. Oehl caHJlht My wen caHbIHa ecenereH.t1e 
IlihlFa.D.bI: 370xl2=4440. M¥H.ll.a 4440=222x20, HeMece 444 - rnxyn
TOrb1c. OcblfaH Xa)].H.ll. (TeMip) caHbtH l\OCCal\ 6ona,D,b1: 4440+26=4466. 
5Irn11 13-cyperreri aJJTbI Anaw caHbl. 

Anrarnl\bl )KapaJJMbtrn 1L1¥Fb1 na J~ 348=29x12 caH .11ereH 
TyciniKKe eceneHyi 6ip rnr.rnrna Cb1pJib1 Marbrna ,D,en 6ineMi3. 15-cy
pene ocbIHblK rnn.uaywHa apHanrnH MafJl¥1\taTrap )K8Tblp. Onap,11;w 
01\Ylllbl e3i oiiJJaCTbipaTblH 6oJJCbIH. 

90 

Eip Mb1ca11 Kemiper.ti:i: 27144,,,, I 7680+ 10464. 

l 0464= I 09x96=2l8x48=(180-7 I )96. 

6¥.JI caH.UbI rnn,11,ay aJiblCl\a KeTe,ni. Mb1caJ1hI, 

I 09x96- I 09x55= I 09x41=4469=I09(96-55), 



{
151 

96±55= 41 

96 - cypettil:l 6ac1<b1 6ec <UJ.TbI anrarni<bI yaxH. 151 - epKem, 
4 lx6=246 :>Ke6ipeHn. I 09x55=5995=AE)l()J; caHbl. 

flafiraM6ap caHbI I<b!pbII<, apa6ma ~ Ap6af¥H=329=[ 40]= 
329 - An-paxMaH. 

87 - cypeHil:{ caHaTbIHa ]\ar6aHbll:{ i<aparnc CaHblH I<OCllMbl3: 

{
400 

313±87 = 
226=113 x2 

15-cypem 
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Afi)J{,L{ )f(aHe Klllll a6'lK.U 6otth!Hllla 011 6onaL1hI: ,.::.... .1..-

400+40+4=444 - Taxyn tteMece 4x4x4=16x4=56 .... 
56-cype X<¥J!Llhl3Llbl acnaH Iq'phlJih!Chl. Otthllc\ eKi run cattw 

(75+ 76)2605. Oc&!faH lll&lfa):lhl: 2605+87+4304=6996=53x 132. 
J\aihaJiaMa *eTi MeH ¥JlblF&I J\¥.paH 6epinrett rratirnM6ap (53). 

132 - I\aJia6 )f(eTi. On run cattb1: 2916=542 ( 15-cype, - run). (li¥JI apa
L1a TaFbl Lia 87 cattaTw). Ottatt lllhlFaJ:lhI: 1587+329=1916. 

2916
± 

1916
=f4832=151x32=302x 16 

Liooo = 618 + 382 

TaFw con 87-cype cattL1ap&1MeH hH*Pa caHbl 
248+622=870=87x I 0. 

EipiHe--6ipi f\aJJaii TaMarna I<a6J:.1Ca):l&1? 
AiiTblnFaH )f(eTi I<aHTaJiay cype - MT caHblHa I\aF6a TaCblH 

l\OCaMbl3: 
1587+313=1900=38x50. 
On 6i3Llil-\ epHeKTe aHTbIJIFaH eKi caH: 

{
88 = 62+26 

50±38= 
12 

OnapL1bll-\ I\¥.Patt.ua apimepMeH 6epinreHi ManiM: 
3 8= (..)-0=90 ( caT ), 
50== L; ==I 00 (I<a!p ). 
0HaH lllb!Fa):lhl: 100+90== 190 aHTblJIFaH FaJlaMH TeICTep caHhl (1-

cypem). 
TeMipI<a3hll\ caHbI TaMallla epHeKTe: 

393x2+ 
7c20 

+ 
26

) = 786+16 l = 640 + 208 = 848 
2 

OcwraH nailraM6ap )1(¥JILlbl3 cattwH an-cal\bI6 caHbIH l\OCaMblJ: 
848+634==1482=247x6 (247- Mapya catt&I). 13-cyperreri 6acl\a 

caHL1apL1w Ol\YlllhI 031 I<apacTb1pap. 
16-cypeTKe KeweMiJ. Ottbllc\ aTbI - fanaMH Map. 6¥JI Macene 

al\bipFbI naiirnM6apra 1<aThICTbl. Con ce6enri *al{a Ma3M¥ttHaH 6ac
TaHM&I3. 
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FAJIAMHM0P 

CaH.!l.hlK Ma3M¥Hh1:F ..-'+" 1040+ 245= I 285=52x20+49x5 
EKi cypeT 11;arnp canhIH.!l.hl. Eipi aJIThl anaw - aJIThl )!(ayhap 

6ac yrnKiJl. Oprn.!l.a 6ipniK. On 6on~hI ranaMH Mep caHhl: 
214x6+ 1=1284+ 1=1285. EKiHwiciHJte Amw Anaw an-paxM<rn an-pa
XHM, oprn,na K,ar6a (92): 6 l 8x6+92=3708+92=190x20. 

EKeyiH l\OCl(a~.!l.a 6011~h1: 3800+ 1285=5085= l 13x45 
45 -AD.aM /~ 1 • =l 13-6yttHaH~~:i'.; = K,opratt (61-cype, 4-a.HT). 
,l.{eMeK, FanaMH Mep - a1<;h1p 3aMaH naiiraM6apw 6apnhll( ~aM 

3aT1<a 1<opray yrniH )Ki6epinreH 3aT .!l.ereH Maf'h!Ha TY~hl. On caHHhlfl 
6ac11;aepHeKTepi6ap:9lx54+19x9=4914+171=5085=2605+2480.0H:
nan 1<;apacal-\hl3 6:ipi .!l.e TaMawa ophIH.!l.hl. 329 - AJI-paxMaH 6onraH,lla 
on T¥P~b1: 159+47+53+70. E:ipi 6enrini caH,llap. 

H¥X KeMeciHifl rnpT raiihrn caHhI 70x4=280=40[7 ranaMH caH, 
:ipin caHhl (28x10). )l{eTi MeH l\htphll\ biphlMJJ.hl caH,llap. 

fwnbIM, J<Hac caH.!l.3pbl hH)h.']J3Fa 6aiinaHhICThl: 

t 140+ 171)2=31 lx2=622. 

On :>Kafla JaMaH, FbIJihIMH Mep 3aMaHh!Hhlfl 6acbl. 
Amw KYH.Jle ra.11aM )Kap anraH: An-PaMaH+ AJI-pa.xm,i: 

329+ 289=618. On 6ona.!l.hl 618x6=3 708. OraH l\ar6a caHblH I\OCaMw3: 
3800= I 90x20= l 9x200. Eac 6ara ( 19) ranaMn Faf\blJI (200). 

83iHeH KeHiH al\hiprw nai!raM6ap AxMa,n (53) KeneTiHiH FaH:cw 
Mapm1M ¥Jlhl xa6ap eTin - cyi!iHrninereH ( 61-cype, 6-run ). AH:TwnraH 
I\OpraH ,~a coH,lla eKeHi rnpceTi.ll.Jli. Mapnll.M cypeciHifl :>KHhIH.Jlhll\ ca
HaThI: I 9+290+ 195+98=602. OcbI caHra K,ar6a+naliraM6ap caHh!H 
l\OCaMhl3: 

602+92x2=602+ 104=786 6ac 6arn CaHbl. 0Hb1H. 6ip Typi cyperre 
6epinreH: 222+ 78+92+ I =393 oHaH lllbll\fhl :>KeT I\aT KeK MeTanLI: 393. 
0Hhl eKi .!l.YHlle capyaphI peTiH,ae 393x2=786 6ac 6aTara KeneMi3. 

)l{aphII\ :>K¥Jl.Jlhl3 An-Cal(n6=634~Ull = 86 - cype.ne eKeHi aH:
ThlJI.!l.hl. CeKceH caHhI [80]=64 ..J~"W 7 Oratt HOl\aT (HeMece AxMa,n} 
cattbIH 1<;ocaMb13: 647+159=806. TyT=ToT .;,, fa = ranaMH araw cattw 
- naiiraM6ap araWbI: 806+92+ 382= 1280=640x2. 

A.11-CaJ<116 catthIHa 86 caHhIH l\OCaMhl3: 

f720=360x2 
634±86 = 

1_548=137 x 4 
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ce: 

16-cypem 

J\oc wea6ep caHhI, a.rr-Hal\Yf=548 caHhI (55-cype, 58-run) HeMe-

{

806 
720±86 = 

634 

}\o3FaJihlc=raMyp caHhl=646.JY'l:i = (67-cype, 16 - run). Ocb!FaH 
86 l\OCaMbl3'. 
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TaFhl 6ip caHhl: 

{
732=6lx12 

646±86= 
560 = 70x8 

{
835 

634±47x4=634±94x2=634±188= 
459 

0HaH lllbIFaJlhI: 459x2= 1836 rrpoTOH. 2605+835=3440=86x40 
IlaiiFaM6ap caHb!Ha opaJJ,D,bII\. I\aJIFaHhIH 1 7-cyperre 
)KaJIFaCThlpaMbl3. 

17-cypem 
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17- cypcT- )KapbIKThlH. coynettcnyi .uen arnm1JJ.bI. OttbIH. Marhrnacbl 
KYH 'l!GlpblfblHblH, 6ip 3UTibll\ 6eTiHc Tyciu lllUfhlJlhlCY MUfblHUCblH)l,a. 

WarhJJlhlCY.Uhll\ Marhrnaci,1 Kon 011bl1\ lKiICTenyi, lK't'ThJJlYhl, 
6¥pb!Jl)'hl, c;'lynettitt. aiim1wa Kepittyi. CotthlH. 6i3 TCK Keiiittri TypiH 
nrna aJJ)J.bll\. 

5lnm A6att,'lhlH: «)l{cJ1ci3 TYH.UC 'lKapb!I\ Ali, coyneci cy.ua .uipin
iW11>) .uereH CEl31HC M3fhlliaJlaC. 

TycKeH 'lKapwl\ neu oHhIH :un 6eTitteH Kapiurett coyJ1eci apachrn.ua 
Tepett. Marb1tta JKaTblp. Kyn 'lKapbII\ 6epywi 60J1Fan.n.a OHb!H. Ali 6eTi
HCH UIUfbIJiblChlfl llibll(l(UH Typi UHHa.Jlbll\ lKUpbII(, JIFHH coyne. 0Hbl 

H¥P MarhrnaChIH):t,a anhm. Ai:\ rnJrnMHhltt: H:y:p cayne aiiHaCbI .ueyre 
6ona.uh1. 

)l(aphl!\ m~H c;:iy.ncHiH. K't'PblJlblCTbll\ atiblpMaCb!H 6iny (\U)l(CT. 
)l{apbl1' 6ap.nbII\ forhJThtH,'la 6ip.uefi, 6eiittc 6ip aya ceKin.ui 6onca, 
c;ciyne 011w1~ pen·emeH, 6arhlTIMbm rnpaJffUH, 'lKa3hII\ 6eTTiK Typi 60-
Jlhm TaOblJIU.Qbl. 

l\aTThl l('t'pb!W - K't'PblJlblCTbl KpHCTllJl.UUP.D.bl a.naTblH 6onca1<, 
oratt TYCKeH w:apbll\ coynenepi OHhIH. K't'PhlJlblCbIHblH. 6el\HeciHe l\apaii 
6eifot.uenin rnpaii.UhT. M¥HblH e3i 6apnhll\ fblJlhIM.Uap canacbJH.D.a 3op 
opbm anaThIH 1mpce. OttbI 6i3 )l(Orapb1.ua, an-<l>apa6H ett.6eICTepiHeH 
KOp,lliI<. D¥JJ apa.na con MaceneHiH. 6ip canacbm l\UpacTbipaMbl3. 

MaplKatt l\hipb1 - CaC01 - KpHcTanb1 l\OC - poM6 - M't'falihIH TYP.D.e 
6onaThtH aiiThJJl.ll.bI (13-cypem). OttbtH. 6:y:pwwrnpb1: 

101°55'±78°5'= {l80" . 
23" 50' 

An 011w1 TaMawa e3rewe 1<ac11cTi. Oratt rycKeH )l(aphll\ eKi 
Typni c;iynere w:i1rrene)l.i: 6ipi TiK 6arh1TTa ()KT), eKiHwici 6:y:phIJ1FaH 
6arhITia ()K6). EKeyiHi~ oprncbrn.uarh1 6:y:pb1w 6°4'. n¥JI e3i ocbl 
Ky11.ueri lK3pbll\-C:lYJJe 3CpTTey FblJlblMb!H)l.3 ( OnTHKa.I{a) 30p Opb!H a.na
Tb!H n=ipce. 81iTKeHi alhb1nratt eKi 6arhITibI c;:iyneHiH. 6ipeyiH ewipin 
TaCTan, cKimuiciH anbm naii;1aJ1aHaTblH 6onca, on 6enrini 6arhlTibl 
c:iy11e 1epney ici11e eTe l\OJ1ailnb1. Mb1Canh1, MHKpocKOn apJ<blJlhI 6ip 
3ffrfblH l\¥Pb1JlhlCbll! 3eprrereH)l.e 3HTbIJlfaH c;iyneHiH TiK 6arbJTibICblH 
rn11a aJ1h111, .u:y:pb1c 6arhITihIChIII ewipin rncrn~i)l.hl. 6i3)l.iH 17-cyperritt. 
e11 ycnnnc1 coraH apHanraH. 

011J1,a Map)Ka11 Kp11crn.n.uaH )Kaca11ratt eKi Cbma, aiil\aCTblphrnhln 
'lKCJ1iMJJ.cnn::11. Eipittwi cbmara TycKeH w:apbll\TbIH. 6¥pbIJlraH c;:iyneci 
con CblllAa 1\aJ1bm ewy KepeK. TiK cayneci eKiHwi chrnara eTin wwry 
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KepeK. l>i3JJ.iH. K:apaCTb1paTbIHhIMbl3 con. On yrniH eKi ChIHaHhIH, apach!H 
l(OCl(aH )!(iJCTe 6¥PbJnraH cayJJeHi ~aTbIH 3aT 6oJJy KepeK. Oratt 6eJJriJJi 
araw rnaliblphl (w) 6anb3aJI l\OJJAJHbIJJaAbl. OchIHAaii acrranThI )[(aca
yrnbr HttKeJJb AereH Kici. OHbIH, l(OJl.ll.8HraH )l(cJJiM rnaiihlpbIHhll{ cayJJe 
eTKi3rirnTiK l(ac11eTi I\,= 1.550. TiK cayJJeHi1-1. eTKi3riwTiri rr,= 1,659; 
6¥PhJJJfaH c;:iyneHiKi: II6=1,486. 

,ZJ.eMeK: 1.659> 1,550> 1,486, j(fHH 6+'JlhlJJfaH c;iyJJeHi )!(CJJiM 
eTKi36eu.n.i - )[(\ITMbI, TiK cayne oHaH eTirr rnwrMhl. 

Map)l(aH KpHcTanhlHbIH, H1tKen Cb!Hanapb!Ha l\apaii opHanacl\aHw 
cypeT acTLIH)l.a KepceTinreH. OtthlH, 6¥PbIWTapw, coHblH, irniHeH c;:iyne 
rnpary 6¥Phllll 6arhIThI KapceTinreH (C.E.). 

M¥HA8Fbl OHJiacaThlH eH, 6ip Tal\mrna 38T TeMip aTOMhIHhlH, caJJM81\ 
6amneriHiH, 6¥Pbllllbl MCH 8HThlJJF8H cayJJe )!(iKTCJIY 6¥PhllllT8pbIH ca
JlbICTblpy.n,aH lllblf8,D.bl. 

0 847 3'"''"6' .nf'HH' ~=cos -. 
. 1000 

OraH aliTwnraH 6¥Pb!lllTLI l\OCl(aH)l.a ;iym1e 6+'PLIIIIhI lllLIFa.n,LI: 
32°6'+6°4'=38°10'. On 6enrini: Sin38°10'=0,618, 

-1·'J -1 6• - 6 31"4· 3' tg~=tg 

Oehl 6¥PwlllTap.n.w mtii.uanattwn cyperre l\OChlMIIIa ywKi.imep 
)!(8C8Abll\. EKittwi )KarwttaH ;:iymte 6+rpLIIIIhl 6oHh1ema MLIHaHLJ. ecKe 
aJI)l.bll\:487+360=847;847+153=1000. 

Oehl eeri3.n.e cyperri11, oa )[(aFLIHa 6ip ywKm cbl3bIR;: 
847+618+500=1965. 

b¥PbllllTapbl: 35°50'+46°16'+45°34'+57°54'=1860 
Oehl MarnµtaTiap.nae Ken )KaH,aJibll\.aap aIIIblJJaTblH TYPi 6ap. 
6°4'=360°+4°=364 '=9 lx4(9 l-A.n-lllaMcH-Kye) 
Ottatt wwra,n.hl: 364+ 360=724= 181 x4 

{

116"32' = 90" +26"32' = 70"32' +46" 
70°16'±46"16' = 

24" 

46°=46x60' =2760'=92x30 

45°34 '=26°34'+19° 

38°10 '+35°50 '=74°=4440'=37xl20 

88°10 '+46°16 '-63°26'=71° 
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OttaH ::>pi l\apait 

364±318{:
2 

78°5 '+31°43 '=109°48° 

70°16'+109°44° =180° 

101°55 '+38°10' =78°5' +62° 

70°10 '-35°16 '=35° 

50°+38°10'=88°10' 

{
2605 

1965±640= 
1325=53x25 

{
1070 = 204x5 

706±364= 
342 = 19x18 = 38 x 9. 

J<opbIThIH.llhl)J.a: 
55,847-(1 +cos32°6' )=54 

55,847+(l-cos32°6' )=56 

Epap.nhla l\OphIThIH.LlhICWHaH IIIhIFa,Llhl: 

847xl0=154x55xl0k 

HeMece 84 70 ( 180-71)=5995xl54=923230=92x 104+646x5. fanaMtthla 
l\03Fanb!C TeTiri OChlFaH Kenin COnl.llhl. 

M::1cenettia )l(aJirachI 16-cyperre, aThl: «Catt.nw6aT capaliw». 
0Hhla l\OChlMIIIa arraph1: l\ar6aHhI[( fa)l(attwn eptteri, Apa ¥J1Chl, ::>n
<l>apa6tt HOTaChl. 

Apa6 atthl3hlHbIH ,naHbIIIInaHw Catt,nh16aT XaJIHQJaHwa M¥J>arepiH 
TeKIIIe capaii.na T::>p6ttenece KepeK. On TeKIIIeHia anTw 6eTitt.ne 
rhlnhIMHbia, 6iniMHitl, ettep.nia, eMip.nia anThI canacb1 6ei1ttenettreH 
eKeH .nece.ni. Cottw 6b OChI cyperre 6ei1Henen OTblpMhl3. 

Te6e.ne acnaH fblJlbIMhI, )l(ep.ue-e.nen.ne ra.uanaT FbJJihIMbI. J<anraH 
TePT I<a6hlpra.na Mb1Ha1Jap: 1) t\uaM - (1rnca11); 

2) .u::>pirepniK (rn6); 3) rcoMeTpttll (I<att.nac); 4) MY3bJKa (MYCHI\a). 
0Cbl aJITbl 33TThll-\ caH,Uhll\ M;m,nepi 60JJa,LlhI: 

161+162+11+119+226+362=1041=1001+40=618+382+41 

8n-<l>apafo1.lli[( fh!JlhIM/l<lP.Llhl TOnTaCThipy .llereH OpTal\Tbl 
e1:16eritt.ne ochI aai,13,narhI ~1:1riMe HeriJri oph!H aJia.L(bl. On etl6eK IIIbIFhlC 
nett 6aTbICl\a 6ip.nei1 rnpan, rbJJihIMH Herb 6oJiraH. Ottbll:I ce6e6i 6p 
M::>cene ranaMHhll-\ 6epiK J\¥PbJJihICThl ra6ttrn 3aTbIHa Heri3Aenrett. 
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8mneM.nec - K.t1ac - CHMMeTpm1 )l(arbrnau arrnuma eH, 6acTbI 6eiiue 
TeKrne eKeHiH 6ineMi3. licnaMHbIH. l(acnerri opTaJibll( KH6na MerniTi 
- l\ar6a - TeKrne aTaJiybI COFaH C;JHKeC. AttTbIJIFaH MTbl Typni cpa11 
aJITbl anarn MarwuacblllJla 6onraH)J,a conapJlbIH. oprncwu.na Kactterri 
fi¥p c;:iy.r1eci 6ap .11en 6iny KepeK. 0HbH:l 6ip TipeK opb!Hhl A6al\ 6onca, 
con eKi ceJ.!1.ia caHAbII\ M;JHAepiueu mhffa)J,hl: 

34~+104=452=226x2=113x4 

On Te6eu=452..Ji~ =. RFHH ranaMAbl, )Kep MeH KaKTi )l(a.JIFaCTLiprau 
MarHHT MarwuacbIH)J,a. Ora11 )f(Orapw.11a aiiTwnrau MartteTHT, ll18Aim 
cau.D.apwu l\OCaMhIJ, 6ona,'lhI: 

1510+318+452=1280=114x20=19xl20=190xl2. 
Eec TeK, OH eKi Myrne.'l CaH.D.aphl KeJiirr TOFbICTbl. ~'PaH cype 

cauhI 114, ')KHblpMa ece. Olinan l\apaab!J: on rraliraM6ap cauw: 
(4x5=20)=( 1 Ox2). Om1pD,aH WbIFa)lbI ranaM1nKal( rnea6epi: 30x 12=360, 
OThl3 Garr - Aw 1\31\IIacw. Te6eu rnpr rnraH (iq.rpbIJihlc) Marwuacb!H.ll.a 
ll3x4, 6yua11u=l 13 .... .>• .:.iA (61 - cype, 4 - aRT) .. 

EKiurni :1Karbrnau J:\ar6a - Te6eu JaThIH caura l(ocaMw3: 

786·3 
l 101+78=1179=393x3 ueMece: -- =393x3: 

2 

7 86 - 6ac 6arn, 3 9 3 - ')KeTi KeK MeTanbl, 3/2 - Apaii ( 6eciuwi KeK) 
11orncw. 011au lllblFa)J,bl: 393+226=619, .llFHH )KeTi xaTYHJlecKeH (226), 
nMaH caubl. MyJwKaHhlfl uoTa caHbl: <p+r =5+40=45, ..rtu =6+50=56; 
w+c =7+8=15; .>t..l.. =4+9=13; I+\$ =l + 10=1 l; yt..!.!=2+20=22; ~+J 
=3+ 30=33, )l(Hb!Hhl: 13+( l J + l 5)+(22+ 20)+(33+45)= 13+ 26+ 78+ 
+ 78= I 3x 15= 195 raMama epueK. OuaH WbIFa)J,hl: 

1226=113 x 2 
195 ± 31 =. 

lt64=4lx4 

~xl64 = 246 
2 

A6al( caHbIH ecenerr, JaT CaHb!Ha KOCaMhl3: 
1101+1040=2142=119x18. Ou ceri3 Mbm ranaMHhlll !\Hae epueri 
( 119- '--"' .:.iA). Ocw Te6eu cauhrnaH - MY3b1Ka - yH.D.eCTiK cau lllbIFaTblH 
6onca, couau A6ali cauw D,a WbIFaJJ,bI: 226x3=6787 A6afmhlf:\ yHD,ecTiK 
- ywKini neyre 6oJia)J,hI ~f¥Hb!. 

Eip TaMama u;:ipce MarueTHT caHb!MeH MY3b!Ka caHhlHaH: 
1510+226=l 736=2 l 7x8.2 l 7-rana~m TeMipl\33hll\:35+56+ 70+56=217 .. 
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OraH naiirnM6ap caHblH l\OCCal\, 6ona.ub1: 151O+226+47+53=1836 -
npoTOH caHbl. My3h1Ka caHblH 6ac ywKin ca11b111a l\OCaMhl3: 

[ ] +M = 1284+ 226= 151O=151x10 MarncTnT caHbl ( KaMiJI epKem 
caHbl) -15 lx I 0. 

Tan,TJ.an l\apaCTblpCal\ rnnaii Maces1e KeTepi11e.ui. Ocwnap.Ubl Ke3re 
ecemery ywiH bl.UblphlC y111Ki11i, TeK111e, Apa ¥J!ChIHblH 6em.teci, T¥PllH 
l\Ul\llaCbl KepceTi11.ui. 0CblJ1ap.UblH fopi 6ipiHe-6ipi Tb!Fbl3 6aiinaHhlCTbl 
eKeHi ecTe 6onchtH. Conap.llhlli 6¥pb1111rnpb111 Kapai1hl3. Apa p!ChIHhIH 
6enMe 6¥Pbllllhl TeKllleHiH y111 opTaJihII\ 0¥Phll1IhI: 109°28' 3=328°24', 
OHbll~ )l(a3hll\ lllCH6ep,neH uiihlpMaChl: 360°-328°24 '=31°36 '. 

OchIHAU Mon MarhIHa )l(aThlp. 0Hhl 6h111aii )l(a3aMw3: 
31°x6°'+ 36'=1860+ 36=1896 OCbl caurn xam1cpanap caHwH l\OCaMw3: 

f 6200 = (38"10' + 23"50')100 
4304± 1896 =I 

L2408 = 602x4 

aym1e 6¥pb1111, Map)l(aH !\hip, T¥P3H I\aKna, 19-cype caHaTbl 
- 6api TaMawa. Ocb1napMeH 6uilnUHhICThl 6ac}\a cau.uap.Ubl Ol\Ylllbl e3i 
KapaCTbipap. 

KeiiiHri epHeKTi: <UIThI Ana111 + Ana111a xuu Typiu.ue )l(a3aMbI3: 
316x6+4304=1896+4304=6200. 

4304 - I\ar6aHhIH rnpT rnHhIH Tipeyi. Ottbll\bl3,!J.a 6011CbIH, apara 
)!(a He H6pahHMra yii can .uereH yaxH (I 6-9-cype11ep) OCbl apa,na rnMa
llla llHl\blH M¥t")l(H3U CKCHi 6enrini 60J1hlll T¥P· 

MaceneHiH )l(aJirachI 19-cyperre. 0Hhlll aThI Maynin caHaTbl 570 
naiiraM6apb1M ryrnu )l(bIJlhl. M¥tt..TJ.a aJlJlhlMCH May.lli.u nereH ceJ.niH e3i -
80. OHaH lllhIFa,nhi: 570+80=650=26x25. EKiHwi )!(llFbIHaH An-Xa,nH.u 
neH (TeMip MCH KyMic) caHblH }\OCCUI(, 60J1U/lhI: 

{
104"' 52x2 

57±47 = 
10 

Mayni.n )l(hlJihIHa rrai'iraM6apnh11\ 40 )!(UC l\OCl\UH.Ua 6ona
,UhI: 570+40=610. Onan lllhIFa.UhI: 91x54=4304+610=4914. EKinllli 
)!(3t"binaH OJI ca11ra 33M-3aM caHhlll l\OCUMhl3: 3 70+94=664= I 66x4. 
166 - !<aye atthl. Oehl CUB.Uhl oprnrn anbm AnTht Anaw peTiH.ue aJTTbl 
)l(ayhap=2 l 4x6= I 284=6ac Yll1Kin caHbIH UJJAhII\ [D]= 1284= OH )l(al\Tbl 
l\apaHhl3. T=l59 - rn6e, (HOl\UT), )1{=516 - )Kai\ (MacryT), }\=609 -
I\hip (l\aT). )KuhmhI 6onu,nb1: 1284+664= 1948=487x4. E¥JJ 487 can 
aynne 6¥Phill1TaFhI 6enrini caB. 487+ 360=847; 487+ 153=640. OnhI 
6hrnai1 )!(a3aMhI3: 48x7+ 151=336+151 =487. 
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19-cypem 

48 - K;aiiTa.rraraH )l(CTi (=(""""xM=48), 151 - 8pKelll (CHH8M rU... =). 
17-cyperri1-1 m( )1(81\ 6¥PbllllhIH.lla C11b1p (Cayb1p) Mylllen ~bl3 6en
rici l\OHblllraH (OpxoH rn1-16acb1). 0.TJ CKiHllli Mymen CKCHi 6enrini. 
l\.¥paHHhll-\ .11a eKim11i cype aThI - Eal\apa - Cnb1p. EipiHe-6ipi ,11,;,in 

Kene.11i. op cype Xa.t(HCTa J\.¥paH epKellli ( CHHaM= 151) arnnraH. On 
caHHbll-\ K:lMin Typi MarHCTHT CKCHiH Kep,11,iK: 1510. 0Hhll-\ }\aThlCTapblH 
Kep.11iK. Mh1canh1: 1510+452= 1962= 109x 18. 6p lni TCMipTeK Apaii 
(5-KeK) Opb!Hbl CKCHiH CCKC anraH.n.a ranaMH MarneTTiK rnpTblJiblC 
M3FblllaChl lllhlfa,!l.bl. 0Ch!MCH 6al:inaHblCTbl con )K¥Jl.Ubl3 c;iyip 706 
cam,rna - lll¥fbIJia caHhm I\OCCal\, 6011anb1: 706+348=1054=622+432. 
llFHH HcnaMHhII-\ )!(bin 6acb1. lrn~a. )1(31-\3 .n;;iyip 6achi: I 08x4~432. 
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EKiHrni 1Kan,1Han cornn naiiraM6ap canhlH l\OCaMbl3: 
706+47+53=806 - T\rr=TOT canhI. 

H¥P - c:iyne canbrna an-Xa,11.11.u canb1 l\OCbIJICa, 6ona,11.h1 l\ar6aHhII{ 
l\apa Tach1: 256+57=3 l 3, ona11 Whlf'a.Ilhl: 487+ 313=800=706+94. 

Tarh1 6ip TaMarna can: 336x4+4304=5648=706x8. Oiinan 
l\apanhn! 

Tarbl 6ip can: 6 l 9+4303=4922= l 08x45+62. 
AcTbIH,Llarw eKi Cbl3bll\Tan 6¥pwrnrnp TaMarnachlH Kepyre 

6ona.uhr. AcnaH.Uhll\ )!(;:me )l{epniK eKi 6¥PbJIIITan WhlFaJlhI: 
36°+26°34 '=62°34 '"'3 754 ·. OnhIH wen6ep11iK .uoracb1 6ona
.uw: 1092. Onb1 6hrnai1 JKa3aMbJ3: 273x4=9lxl2 neMece: 
618+ 382+92=710+ 382=1092. Tarbl 6ip 6¥pb11ll: 31°43 '+13°12 '=44°55 '. 
Onan lllhIFa.Uhl: 101°55'44°55'=57°. 101°55'44°55'=57°. 

0.487=Sin29°9'. Onan IllbIFaAhJ: 31°43' +29°9' =60°52'. 
6o052'+53°s'=114°=57x2. 
D¥JJ 6¥PhIWTap.uwn canh1Ha Keiiin TaFhl op3ny l\IDKeT. Mwcanh1: 

0 I -0 1 0 I 0 I 0 0 I 29 9 -6 4 =23 5 .0n3H WhlFaJlhI: 78 5 =55 +23 5 . 
20-cypeTKe ayhlcaMhJ3. 0Hh!l{ aThl-)l{ai{afi. 
Aii acnanwnbJI{ Ahnach1 ,11.ereHi:(i 6ineMi3. KYH JK3phIFhIH c:iynere 

aiimlJl,11.hlpbm, )l{ep.ui n¥Pnan)lblpbm T¥pran cepiri. l\¥PaH.D.a «)1{31{3 
Aii a,11.aM,11.apra yal\hIT ywin )K;me xa)KhlJlhil\ ymin .ne» .n;ereH (2-cype 
189 - run). OcbI allTThJI{ apa6Ula TYITH¥Cl\aChJ MeH onap.Uhll{ caH,Ubll\ 
M:lH.n;epiH AnThI AJJalll f\Opranra )!(33bJTJ, opTach1Ha AH.Il,hJI{ J\¥paH.n;arbl 
caHaT caH&IH l\OH.Ubll\, JIFHH 54 - an-1\arviap, l\ocaii 54x2=108. On 
cypeHin )l(aJinhI 6ac )l(HhIHhT caHhJ: 54+ 3 71 +55=480. AllT caHhJ 6ona
.l:i:hI: 67+ 130+557+ J 42+6+42=944=236x4. 

On e3i :iym1e can rnpT ece, llFHH 382+236=618; 
618+382+236=1000. OraH l\ocatt caHhlH l(OCaMbl3: 

944±108=lf1052=1000+52 
836 

On3H lllhIFaJlhl: 944x2= 1836+52= I 888=236x8 
HeMece: 236 (2+6). 
Cyperril{ aCTbrn.n;arb1: 53-)i{p.D.bl3, 54-Aii, 91-KyH canarrapbl 

l\¥Pan 6oiihlnllla). On3p,11.an lllhIFaThlH ecenTep.ni rnrhl JJ.a ecKe ana Ke-
TeniK: 

f 5858 = 29x 202 
91x54±944 = 4914 = l. 

3970 = 2900 +I 020 

Ocw cyperreri ca11.uap.uan WhtFa,11.hI: 
( 47+45)55=109x55=5995=AE)l{)l.=290x20+ 195 
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20-cypem 

D¥Jl caH.uap 6enrini, afiThrnraH. Apa6 neH xIDKw caHblHaH WLIFa.D.LI: 

JIFHH naiiraM6ap caH,Uapb1. 

{
I 84:: 92x 2 

142±42= 
47+53=100 

53- cype A.rr-H¥'J(hJM ">K¥Jl.uw3, cOHhlMeH !(amp OJI 53-AxMa,n. Oehl 
cypeHi!l 6aCJ(bl <U!Tb!HaH lllhlF3,UbI: 124+ 702+ 21=847. 0Hbl!l 6¥Pb1lllblH 
Kep.uiK: 0,84 =cos32°6 '. 60;1a_nw:32°6' + 6°4 '= 38°10 '. M¥-tt.ua ralKaiiwn 
cwp lKaTwp. 86-cype.ueri lKapwl( JK¥11.Uht3 AJI-Cal(hJ6=634. ">K¥Jl.uw3 et\ 
epTe )KapanraH naiiraM6ap H¥PhHia mnapaT: 

634+53x3+47=634+ 159+47=634+206= 1540 ( 159-HOl\aT). 
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An-Cal\bl6 cattbIH TeMipl\<t3bll\ cattbrna l\OCaMbI3: 

{
1614 = 807 x 2- (Ompap) 

848 ±634 = 
214 = )/{ayxap 

0Tbip:.ip.f(a OTbI3 6an )l{ay=ap11 Tai\. Oii,1w 6onchIH: 2 l 4x5= I 070 
- Macnac (ywKiJI) 2l4x6=1284 - 6ac ywKiJI. 

TeMipI<a3bil\neH 6aiinaHblCTbl l\OC T¥Mapwa M¥f'attbIH poM6 
canwttraH: Oprn.n.a TeMipl\a3blK, (640+208=848). lllett,6ep.f(iH, eKi 
)Kafhrn.n.a eKi ca.f(al\ 6enrici. On ApaJ:i 6enrici - 6eciuwi acnaH - Teri 
reMip. Te6e.f(eri eKi Mywen cattb1: )l{am1= 17, ,I(any=40, )l(HhlHhl 57-
An-Xa.u11.u (TeMip). Oiinan l\apatt,bI3! Katt.uaii TaMawa M¥f')KH3a. 

OttbIH TaMawa CbipbIH )KeKe anbm K,apai1Mbl3 (19-cypem). 
An-Cal\bI6 caHhIHaH Whlf8,nbI: 634+ 108=742=53xl4. 
634+ 79x4,,,634+ 76=7 l 0. tteMece 634+ 76=7 l 0. )l{aphll\ ~.lJ.hlJ,Uhl 

a.n.aM (76-cype): 71xi0, epKern Myl\arrarar(3 l +40)10. OttaH 7 lx2=142 
(Jhrnac). 

TarbI 6ip Mbican: 24 76+634= 3110=622x5 
2476 - OH eKi ~.lJ.hI3 caHbI. Xal\ )KOJJbl hH)Kpa. 
J\¥patt.ua 56-cype.n.e ~.Uhl3.lJ.bI acnaHra cepT erKeH rutrrap 6ap 

eKeHi 6enrini ( 75-76 - a51rrap ). Onap.ubm caH.U.bIJ<. MQH,nepi .ue ecemen
reH ( 661+ 1944=2605). 

oip fa)Kail COJI, OCbl CaHMCH attTblJlFaH TCMip Kepriw (K.OC 'f¥M3p 
- poI116) cattbl TeH, Wblfa,Ubt ( 2 I- c:vpem): TeMipK.a3hIJ<. + eKi Map11x 
(Apafl) + An-Xa.n.n.u= ( 640+208)+(850x2)+57=848+ 1700+57=2605. 

f\ochIMrna aiirn KeTeTiH H~pce rn6et1eri An-Xa.u11.u (TeMip) caHbl 
eKi )1(3fblH.UaFbt ~I,!lbl3,!lap C:lllhIHa .n.;w KeJie,!li: 1O-)l{a.u11=17 (CepKe 
- Taywl( MyrneJI), 11 - _aaJiy-40 (KencK), (HT Mywen): 17+40=57. 

Cotthm iwitt,11e: «Erep 6i11ce11.nep on 3op ceprn (7-6) .uereH run: 

618+382+944=1944=1000+944 

AnrawK;bl MblH. TycittiKTi. Keliittri 20-cypcrre KepcerinreH )l{aHa 
aJ:i K;arneni MThI. fiacl(awa aiiTK;att.ua )1(¥Jl,!lb13.Ubt acnaH, )l(eTi K;aT K0K 
- fopiHiH. ece6i Aii ece6itte fiattJJaHbICTbl Ma3M¥H rya.f(bl. Cottbl 6Qpi 
Kenin ranaMHbH{ Tiperi TeMipK;aJbll\ wapmb1ra - KepriwKe TOl\TaitubI. 

0Hblll e3i 6apnhII\ ecen arnchrna cora.nh1, 5995 - A6)1(,a ece6iue 
6ai1nattb1ca,11b1, ryttrarap )l(apbll\ ~l.Ub13ra (86-cype) 6aiinaHbIC8,ll;bl: 

5995+2605=8600=86(47+53). 
On )Kapbll\ )1(¥JI.Ub13 (An-Cal\bl6-634) cattbrna l\OpraH caHhl 
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21-cypem 

l\OCblJICa, 6ona.n.w con T¥Pal\ caHhl (86): 634+ 11332=860. On T¥J)al\ 
caH Jarrap.nhn\ TOl\T8FaH, al\hlpFbl HHepT (T¥P3J\) C3Hbl 86-pa,noH. 0Hhl 
«AJIXHMHll)\3)) 6ep,11.iK: 2(6Ki+l)=C: K=O, c=2, K=7, c=86, K=2, c=26, 
K=5, c=62, 2+86=26+62=88. (T¥paH J<aJ<nacw). 

:>lC¥n.nb13,ll.bll\ 6¥PhlllmeH TeMip TeK 6¥Pb!lllblH CaJihlCThlpaMhl3: 

{
213 = 71 x 3 EacJ<w M¥KaTiarnT 

108±105 = 3 (71). 

25+25=213x60x2+53x5=25560+265 
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M¥H.Ua 25725 lKh1n mnt.tcTblll TeMipl\a3hll( aiinruurrMH raJmM1t 
)lo;t.J.'lhl. E:ll'l(:ll'hl 6eJ1riJ1i. 20-cypeTKC HWMiJ. 

22-cypeTTe 6¥PhIH aiiThlnFaH ranaMn (aym1e) ywKin.I(itl l\OCl>lMWa 
*aHaJihll\Tnphl 6epinJli. 

106 

EcKe ana KeTeni1c 

11236"' 618x 2 
786±45 

336 : 48 x 7 ~ 56 x 6 

123 {
2236 =JS x 103 

6±1000 = 
236 = 618 - 382 

22-cypem 



4871360=847, 487+153=640; 153xl2=1836- npOTOH 

0Hbl TeMip aTOMhl 6otth!Hwa 6hlnali 
55847+153=56000=8x7x1000 

8ym1e y1111dJI iwinc Chl3hlJ1FaH Wef{Oep epiciH,ne MaFJI¥t.1aT Ken: 

_ 1216 = 54 " 4 = 108 x 2 63 - naiiFaM6ap JKachl. 153 ± 63 - 1 
l 90 

ll¥H apa;1.a TeMip t57-An-Xa,nuA) cypeciHeH run KeH

TipeMh: : .i,i.i.: uk "si .:;~I (25-aJ!.T) «TeMip.ne 30p KJaT 6ap» .nereH. 
318+(63)+(90)+(57)=528. 

OHaH UILIFa,!l.hl T+'PaH l\a1<na catthl 528=88x6=(26+62)6 
l\OChlMUia: 318+63=38 \=I 09x3=(180-71 )3. 9o+57=147=(7\i3f. 

f 534 = 89 x 6 
318± 216 = j _ .. OHaH illhIFa,!l.hl: 

ll02= 34 "3 

l' 318 - 2161 
318+216! 10 = I,9lOS 

b¥H caH.D:hI 6h 6+'PhlHFhI ef{6e1rrep,ne 6ac1<a JKOnMeH lllhIFapi.m, a.TJ
<I>apa6u caHhl .nen arnraH e,niK. On TeMip,neH lllhll\KaH: 

z 26 
A- zz = 55,847- 52 = 6,753 = F 0H8.H mhIFail(hl: llF=l,9105. 

0Hhl 6¥PhIWR;a aHHaJl)lhl}JfaH,ll.a 6ona,n:LI: 1,9105- 109"28" JlfHH 

TeKUieHiH. opTaJihll\ 6+'Phllllhl. Oii.rray irepeK. M¥H,ua repes; Chip Ea
Th1p. Oci.1raH 11;ocE.IMUia MaFJI¥~tarrap: 

847 0 ' 847 
- = tg57 = 1,54 HeMece - = 154 = 
550 55 -

}\a,nnM (~ ) 6+'PhIH JKapaTiraH. 0Hatt mLira,nEJ: 

.I 412 = 236 x 2 
318± 154 = lt64=41x4 

Tarhl 6ip caH: (318+216)±154, 
11688 = 86 x 8 = 86(2+ 6) 

534±154 = l' 380 = 190 )( 2 

Fanru.m renep cattwtta-TOK,hlpay caHLittaopan,n,1:.11\. M¥H.D:alll~l.!l 
caHhl eKi HOK,aT, aJIThI JK+'l.J.hl3 eKeHi ecre 60Jici.rn: 53x6=3l8=159x2 
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0HaH lllhlnl,11.hC 3 I 8x2=636. 0Hatl Wblf3,llhl: 

4304+636=4940=24 7x20, 24 7 - Mapya can ht. 

A,zi.aM 6aJiaCh!HhlH. aK,hlJihI )l(eT!leihin 3aT. Pa66h1MnhIH. .iMipinen 
6onraHh!Ha con Mapya HUiapaT. On 3aM-3aM xa6aph1 6epiJiren. 

liiJ.nin. TYCitteTiHiMi3 TeMip.niH: MarmtrriK rnpry Kywi OHhlH: 
opTaJihIK. 6¥Phllllh!Ha 6aiinaHh!CThI eKcn.niriu ceJeMi3. On eJi .iym1e can 
apK,bIJihl )!(aJIFaCa,ll.bl. Mb1caJib1: 0,847=cos32°6' 

32°6° +6°4' =38" 10'. 

. ' ' 63"26' 
sm38°10 =0,618= tg = tg31"43' 

2 

0HaH lllhIFa,11.hl I 01°55 '-78"5 '+ 38"10' =23°56' +38°1 o' =62° 
=62°x60 '=3 720' .(FaK.pa6=I<oii caHbI ). On 8-MyUieJI, OHhIH: Keri 
aHThIJIFaH 5-Apaii MapHx. 0Hwn, caHhI - 5 80, OHhlH, eKeyi 1700= 170x I 0 
Acnan I<ananhl con 6onap -rlli 170. On l 8- l 9-cyperrep.r1eri 6eiinenep
.neH 6enrini. 20-cyperre 6acK,a 6ipneUie 6¥pblWTap 6ap. Mb1canw: 

135°26' -63°26° =72°=36x2. 

109"28' 
2 + 50" = 104" 44' 

25°48' + 14°12 '=40", 49"28°-19°28 '=30°. 

Oiinan K,apacan,wJ fopi TepeH: Marb1HaJth1. Onap,11.blH, 6apJibIFbI .na 
ranaMHhIH. TaMawa Uie6ep, XHKMaTThl K.¥PhIJih1c eKen.niriH ce3.nipe.ni. 

l\aJiran M.iceneni 23-cyperre KopeMi1. 
li¥JI cypeT attTbIJiraH M;}Ceneni1~ )l(aJiraChI. AThl An-xll,11.H.ll. 6ac

lllll,ll.H.ll,. Cyperrin, AJITbI Anaw wa.nn.n ca11h1. OprncbIHAa TeMip 
l\ll3hIK.+A6aK,. 640+208+52x2=848+ 14=952. 

A~iHanacbJH.ll,aFbl aJIThI anaw - aJIThl wa.n11.n 318x6. 0Han WbIFa,11.hI: 
3I8x6+848+1041908+952=2860=26x 110. 

li¥JI TaMawa can opKew cypenin, mrr caru.1 26x 11 =286 eccnenren. 
oacK,aWa attTK,an.na TCMip MarHCTllT CCCJICHl'CH. 8~iTKeni MarHCTHT 
Fe304=110. Ocb1MeH 6aiinanhICThl apa6ma M<H'llCTllT caHbIH K,apaHbIK. 
=1510=40+1000+51+419, llrHH aHThJJlraH opKem caHbl, OJI .na OH ecec 
WblK,TbI: 1100+ 246 1510=~\Ji... - aJITbllllllbl l\aT KOK HOTaChl, 246 -
)l(e6ipeiiiJI. 0Chl CaH)lbl aHTb!Jlfall ywKiJIAil\ KOJICH;Ke caHbIHa K,OC3MW3, 
6ona.nw: 1654+ 246= 1900- ranaMH ca11 ( 24-cipem). Ocb1ra11 6aiina
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23-cypem 

HhICThI 6ip rnMawa caH c~yip (706.J.J~) caHh!Ha Au-CapaTaH - AiiJlhla 
Mywen caHhlH, l!FHH illal!H-I\Ol!H C3Hh!H l\OC3Mhl3: 706+351=1057. 

TapT 6ac nepirnTe caHhI, oraH l\OCaMbIJ a.Jl-Xa,u,H,!1. CaHLIH: 

f 1114=1000+114 
1057± 57=1 

L 1000 = 618 + 382 
0HbI 6b1naii )l(aJaMhl3: 

618+ 382+ 114=496+6l8=1114. OHaH Whlfa,Il,hl: 54x91=4914, 
4914=3800+1114=!90x20+1000+114=19x206+1000. 
Ei<i11wi )!(3FbIHan 4304+493=48000. 

f 8600 
4800

± 
3800

=11000 = 618+ 382 
(I\apal-\bl3 )KoraphIJla). 
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24-cypem 

M¥ima Aif MeH KyH Ke6eifTitt.uici 54x91=4914 nep1wTenep 
cattw. 

4304-xanmt>anap cattbt. Onap.uatt =4914=4304+610, 610=570+40 
- naifraM6ap 'lKb!Ilbl. 

21-cyperriH. opTaCbIH.Ua T¥pratt TeMipK.33blK. neH A6aK, caHw 
ranaMH K.¥PWJJblC - K,aH.uac ( 119) caHbllrn 6aii11anbICTbJ: 

1I9x8=952= 119 (2+6) 

AttThrnraH An-CaparnH naiiraM6ap .IJ.aJIFbIJlbI, A6aK.=Mttrna<P opb1-
Hb1eKeHi6e11rini. CoHblMeH l\arnp 011 .ua TeMipre (xa.uu.uK.a) Heri3.ue11reHi 
ecTe 6oncbm, llrHH An-Xa.IJ.11.u 6ac wa.IJ.H.IJ. caH.IJ.apb1: 57+63+ 318=438. 
0Hbl MarneTHT C3Hh1Ha K,OC3Mhl3: 1510+438= I 948=487x4. illa.uH.U 60-
113.Ubl: 214+ 104=318. )Kayhap A6aK.. MurnaQ>+A6aK.=210+ 104=324=1 
08x3 - KyMic JaMaHbt. 
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CaQ>a+MapyH+3yMpy.n caH.napw 6011a.nw: 
171+247+266=684=438+246'"'19x36. 438 - An xa.n11.n 6ac wa

JJ.tm, 246 - :>Ke6ipei-iin. fana111Hbll'l ailHaJlhJC caHhl ochrn.na: 38x 18 
oJ:inaHapJlhll\ Tarbl 6ip rn111awa caH: 706+ 302 (Cayb1p+Ea1<apa)= I 008. 

OHaH wwra.nbl: 4914 + 1008 = 329 
4914-1008 217 

329 - A.rr-pax111aH. 217 - Fa11a11111 )!(bin. M¥Hbl 1<a11ai-i TYCiHeciJ!'? 
Apa6ma T0pT caHbIH anaMhn: Ap6ar-9lx3 yw Kytt-91-An llla111-

CH. OrnH )l(\LJlJl.b13JJ.ap K.¥PhlJlhlC cype caHaThlH 1<ocaMblJ: 

273 ± 56 ""P29 

l217 
AJ:iTblJIFaH catt.nap Wbll\Thl. D¥J1 apa.na 30p M~cene )l(!lTblp. 
Onap,naH lllblF!l.llbl: 329+217+1284=1830=610x3. Mywen )!(bin 

caHbl. EHJJ.i 6ac1<anapb1H 01<yww oi1natta )l(aTap. E¥PbIWTapra Kene111i3. 
Map)KaH I(bip (Tac) 6~b!Wh!Hhll-l wapwh1.naH attbipMaCbI, Rrnn 

1<Hram 6¥PhllllLI: I 01°55 '-90 = 11°55 '. . Oc1>1.naH )l{ap1>11(rb1H. con rncrn 
eKire >KiKTenreH c:iynenep apacbIHhlH 6¥pbllllbIH wwrapcai;: 6ona,llw: 

u 0ss'-6°4'=s051 '. 
M\rnhl 6wmrn )KaJaMhI3: 

5 60°+51°=300°51°~35! '~ 26(1+26). 

:>Korapbl.na aHThlJlraH rnMawa xa.n11.n-A.rr-CapaTaH caHbl Whlra.nw. 
On I<Iffaw 6¥PbIW peTiH.ne )l{a1a111w3: 

{
382 

351± 31 = 
320 

= 
64 

x 
5 

,382+6 l 8= I 000. 

Oilnan 1<apapcw3!'? 
Cyperre 6ip Ta111awa 6¥PbIW KepceTinreH: on 6ac cyperri« 

opTaJihll\ caHblH aiiHanachrn.narbl caHFa 6eJryJJ.eH wwra,nw: 

94'2 
-~ - = tg29"55,6'(1654+ 246=1900) 
1654 

E¥Ji TiK 6¥Pbltu ywKin.ni 22- cyperre >KeKe KepcerriK (O!i >Kai\ ac
T1>rn,na). 0HblH Kanef(Keci (rnHreHci) 6ona.u1>1: 

952 d 

-~ - = 0,49895"' sin 29 55,6' 
1908 
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OcbI 6¥pbIWTbI 29"56' eTirr aJibm, ornH aITThIJirnH cavJie aiiwpbIJIY 
~ . 0 '1!· 0 0¥PhIWblH l(OCCal\ wett6epmK 6¥PbIW Wblfll)J.bl: 29 56 +6 4 =36 . 

OJI e3i 6ec 6¥PbillITbm yuneH 6ipi: llFHH=36°x3= 108°. On 
6ec 6¥pb1w lK¥JI.ll.b13 TeK (108 5=540°'1. Erep.JJ.e OJI 6¥PhlllITbl 

0 ' 90 ' 0 0 29 55 ancal\, oHaH UibIFa.JJ.hl: 101°55 '_ 2 55 =72 =36 x2. Oehl 
6¥PbIWTblt\ Tettcenici c~yJieHitt aiibiphmyw, MapmaH l\hIP.ll.hIH. 6¥PbIC 
l\Hf'aWTbIFhl - 6~pi 6ipiHe-6ipi TaMawa 6aiinaHhlCTbl. liwnaii .JJ.en 
l(apayrn 6oJI8.JJ.hl: 108°=101°55'+6°4'±(1 \ OHaH Tarw Whlf'll)J.bl: 
I 01°55 '-90°=11°55 '=715' 

0 5 H8H Wblta)].bl: -286 = 715 
2 

M~ceJieHiH. JKaJiraci,1 22-cyperre. Onw maphn<: >K¥JI.JJ.b13 (An
Cal(b16) arn.nwl\. 86-cype, 3-ruiT. l>¥JI MaceJiere 6¥Pb1H .na TOl(I'araH6hl3. 
6¥JI apa.na COtaH l\OChlMWa MaFJI¥M8TTap KeJITipeMi3. 

0Hbltt ett 6acTbICbl An-Tapbll\ cype aThlHbIH, caHwMeH an-Ca1<:w6 
canwH l\OCl\aH)].a lllbIF8)J.hI: 634+341=975=13x75=15x65. Tac caHbl 
(15-cype), Api,1cTatt6an (Aca.n-65) caHbl. 

EKiHrni 6ip rnMawa napce aiiThmraH cypeHiH. cattaT )l(HblHbl: 
444=86+ 341+17. OcblraH )KapbII\ IK¥Jl.UbI3 Cat<:bl6 caHblH I\OC8Mbl3: 
634+444=1078=622+114x4. 

M¥H.ll.a I 000+ 78= 1078 epeKwe caH, AcrraH rnri,1: Acryii an
fapi,1w= _;. _>o.li'-'~I 

86 - 31\b1prb1, T¥P81\ThI 3aT eKeHi (86 - pa.noH) aiiThIJUJ.hI. Oehl 
caH.nb1 acnaH Tai\ caHh!Ha l\OCaMhn: I 078+86= I 164=97x 12. (97 - An-
1\a.nblp ). 

0Cbl T81\ C8Hb!H3 hHlKpa caHblH, 6ac ywKiJI caH.napbIH I<:OC8Mbl3: 
I 078+622= 1700= 1284+52x8 . 0Cbl 6ac yrnKiJI C8Hhl l 284=[d] 
attThIJitaH cyperre KenTipin.ni: 16 lx6+ 318=966+ 318= 1284. Mytt.na 
AnTbl Anaw Kopitt6elhin ')!(eTi caHbI: 

7(20 + 26) 
2 = 7 x 23 = 161; 

oprn.na wa.nH.n. Taf'b1 6ip TaMawa uapce 56-cypeHiH 75-76-Mrrap 
ca11bIH AE)I{,[( caHhma l\OCC81\, 6oJia,llhI: 5995+2605=8600=2916+128 
4+(62+26)50=2916+4400+ [d]. 

TaMawa TepeH. Mari,rnanb1 epHeK. 
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li¥JI cypeneri ap HacpciHitt Ky3enrrici 6ap, ai1Ha11Ma11b1 acnattra, 
iKapbil\fbl iKepre cepT .uereH aJirrap 6ap, co11ap)lbI KepniK. 011apnaH 
WbIFaTblH caHnap: 2605+ 2605=3900=65x60. 940+ 161=11 O I. 

Oi111an .l\apaH;t.I3 ! ? faiKatthm cb1p11b1 3arrap ( wb = 1101) TepettHeH 
)!Cep )l(apb!FblHaH KeTepi11reH 3aM-3aM. OcbI CbIH.UbI TaJJatt rnMalllaJJap 
6ap. 

Am1ahra myKip oi1ra KeJireH 6ip MiH.llerri ophIH.U3JlblM. Kapi11iK 
neH Cblp.l\aTTbl.1\.1\a l\apaMaCTaH T~m.ipiHitt pa3b1Jib!Fbl ymiH WbIH.Uhll\ 
icTen TblpblCTblM. A11nahHbitt 6epreH l\yaThIHbltt apl(aChIH.Jla. K,aTe 
)l(epiH,!1.e KemipiM C¥PattMblH. A1111ah HcnaMra l\yaT 6epciH! 8MttH! 

0JI-Mawau11. 21/IV-1996 *· 

AiiHAJibICTbl ACilAH IKAPblK~Tbl JKEP 

)i(ep MeH KeKTitt TaMama we6eprriKneH 6ail:rraHbICl\aH epHeKTepi 
TOJibm )l(aTblp. AcnaH a11eMi anaMra MeKett-JKaJ:i 6onraH)la )!(ep 6eTi 
OHbltt 6eciri Teceri 6orrbln Ta6blJJa,.!lbI. 

Oehl Kett MacerreHitt illlitteH 6i3 6ip ratta T31\bipbln1<a TO.l\TaMal(nbl3. 
Otth!H, aTblH )1(¥Jl.Ubl3 ranaMbIHblH, - acnaHHbltl rn6ttrn ail:.Hanwch1 MeH 
cOHbIH. acepiHeH nail:.na 6onratt )l{ep.uiH. )!(apwKTapbI. Te6e.ne attHaJJMa
JJbl acnaH 6orrMaca )l{ep.ne iKapb1ny 6onMatt.nw. ,ll.eMeK eMip.ne 6onMa1< 
eMec. 

Oehl Mace11e K.¥Pattna Ken JKepne ecKepTinreH. CottbJH. iwi
HeH 6i3 6ip ratta 86-cypeHi Mhln 1<apaHMhl3. 0HbIH. aTw A11-Tapux. 
AynapMaruwnap OHbl Tytt l(arywbI iK¥JIJlhl3 Marwttacbrn,na aJ:iTa)lbl. 
On iKapI<I>1paraH (an-Ca.l\H6--,..i!\.J.11 ) iK¥JIJlb13 .nereH con cypettitt 6ac1<b1 
MTbIH)la 6ap. CoHaH KettiH a,naMHblH iKapaTbIJiblCbIH attTaJlbl. K.ai1Ta 
Tipiny attTblJia,.!lbl. CottaH KettiH l\attrn11aywhl acnattra cepT ( 11-MT), 
iKapbil\Tbl )!(epre cepT ( 12-run) nerett rnr.tama <U1rrap 6ap. OcwrrapMeH 
6a»11attblCTbl 6i3 con 86-cypetti1-1 iKaJinhl caHaTThlK iKHbIHWHa iKane 
aihwrrraH ruirrapra a3,na11 TaJJ)lay iKacan l(apattMbI3. EKinwi iKarwHaH 
OCblH.LJ.a aihwnratt MacerreMeH 6ai1naHbJCThl fhlJJhlMHWH, rnpHXh!H.LJ.a 
l\3H)latt Mttpacrnp 6ap iK;me 1<a3ipri FblJibJM)la i.;aH)J,aH Ta6wcrnp 6ap, 
conap.nw canhICThtpMal\nhI3. li¥JI Macenere 6¥PhIH ,Tla TOKTaratt 6ona
Tb1H6b13. n¥Jl apana COHbl ecKe ana OThiphlrr )!(atta Maf11¥Marrap l\OCbln 
Tan)laMal\Ilhl3. Annah Kanaca OHhI TeMeH,ne Kepepci3. 
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)l(AYhAP YllIKIJI 
[IV] 
86+341+17=444=37x12=222x2 
Ocw CaH).l.ap.n.wH. eJ.11.epiH).l.e Cblpnap 'lK3TKaH CbtHJl.bl. An.UblMeH 86 

TeKTep TeriH Mywen.ueH Ti3ri11.n.e aKbiprw 3aT 6onhm WbIFa,!l.bJ: 
2(6K + 1)=2(6•7+ 1)=2X43=86 (pa.n.oH). OttbI 6hinafi X<a3aMhl3: 

60+26=86. M¥tt.na 60-weH.6epniK caH, 26-TeMip (xa.nHJJ.). Ocbt Kefiittri 
caHHblH apa6wacbJH.IlaFbl ~pirnep caHhI 6ona.n.hr caT+rawpyH=l)Jy!.ai.::.i... 
626+460=[20]+92x5 3 l 3x2+92x5=626+460"' l 086=[26]= l 000+86 

313 - f\ar6aHHblB: Kapa TaCbI. 
Arr-TapblK caHhlH eKi eceneceK, 6ona.r1w 6acKw HMaH - an-Mttca1< 

caHbl 34lx2=682. Ottw 6btnaii X<a33Mbl3: 222+78+382=300+382 
222- Httca<J> caHhl, 78-caH,llbII\ caH (26x9). 382- ay.rme caH 

(618+382=1000). 
CypeHia: rurT cattbI )Kay3a ~);l.-17 (Eri3 caHbl) on yrniHwi Myrnen 

Eapwc, T¥PaH I<;a1<nacwHbIH OH. 6ocaracb1. OttblH. waplllbt .u~peX<eci: 
172=289 -An-paxHM. OraH t<OCaMbl3 nafiraM6ap cattwH: 289+40=329 
An-paxMaH. CottbIMeH 2xl 72+40=618. 

EapnwrwH t<OCI<att.11.a ranaMHhlH. K03faJibIC, 'lKhlJJ'lKY 33B:hl - HHca<tJ 
3a11.w. Torhlc .r1ayip cattbl: rnxyn =444 

Oehl cypettia: 6acblHbIH. e3itt.r1e ocbtH.r1aii rnMawa Cbipnap 'lKaTbip. 
Eac1<w KipicKeH aHTIWH. 1.niH.ue acrrattra rnpHXI<a cepT .nen ery.lliH. 

03i con TaMallla HwapaT ~16at<Thl KapceTe,ui. 
CottaH aJITbI apa6wa 0~W..:..... =647+460=1107. OHaH lllblfa,LJ.hl: 

1107+53= l l 60=29x40. M¥tt.r1arb1 29-MblC-'lKeJ illonnaH MeTaJibI. 
nafiraM6ap 'lK¥.Jl.Ubl3bl, ywiHllli KeK. 0Hb1H. yfinepi - 2-Mylllen - Cttbtp 
)l{atte 7-Mylllen 'lKhlJJI<bI. EcTe 6onchrn, M¥H.r1arh1 aJihlHhm OThI3 53-cype 
An-Ha)KiM )K¥JI,llhl3 - T¥PaH }\al\nachl. EKittwi )KaFhIHaH on AxMa.u-53, 
nafiraM6ap eciMi. On 6ona,nbt: 

{
54 

53 ±I= 
52 

0HaH IllhlFa).l.hl: 52+53+54=159='53x9. D¥JI rn6e - HoK;aT caHbt: 
T=l59- 4 

fanaM aJJTbI KYH.Ue 'lKapanrnH .uereH HwapaT 6enrini. CeKceH aJITbl 
caHblH coraH Ke6eiheMi3: 86xfr=5 l 6. E¥JI caH H¥P.ll.bIH. T¥P3t<TaraH 
T3Fbl-OHblHbI: )K33blK - 'lK31\ =)!{=516 - '5.i>- - Macryfi 'lKayhap 
YIIIKin.n.iH )KHbJH caHbI, amh1 'lKayhap: 2l4x6=1284. OaHaH lllbira.uw: 
T+)l{+J\=1284. 1284-(159+516)= 609=1\, Mhrna TYP.ll.e anaMhl3: J\
T=(618-393)2=450 (~ynne ynIKin). 
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CcKceH aJrrLJHLI 6acl(aurn Typiu.ue )!(33aJlhIK: 86=80+6=60+26 
M¥H.Ua ceKceH CbIH3n, eKiHwi KeK-AHI\hl3 MeTa.Jlhl, 26-TeMip (X3-

.uu.u) - 5 - KeK -Apafl MenlJihI. Oatt mL1rnJlbl: 

(80+6)6=(60+ 26)6=480+36=360+ 156. 

480=48xl 0 - XM (I\3~iTaJlaywL1 )l{eTi), HeMece 54-An-l\aM3p 
(AH.) cypeci, )!(lfb1Hb1: 54+371+55=c480, 36-360- meH6ep C3HbL 156= 
26x6=52x3=4 7+80+ 29= 156. 51rnn Kynre )J,eHiHri yrn KeKTil{ MeTaJlJI 
)!(Hb!H C3Hbl. 0Jl3p: 29-MblC, 47-KyMic (Al( Mb!C), 80-CyMbIC - C¥Hbll( 
MbIC (cbman). D¥Jl e3i l\33al(Tbu~ yw 3pblC MaFbIH3CbIH3 l(36hlC3.UbJ: 
AI<3pbIC, I>eK3pL1c. )1{3n3pL1c. D¥Jl e3 aJ1.UblH3 Tal\bipwn. KeiiiH op3Jla
lllhI3, Ann3h l\aJl3Ca. Onap.UbI TeK 6hrnai1 rnua aJl3 T¥PaMhl3: AI<3phrc 
=)!{, I>eKaph1c=l\, )l{al{apbtc=T. CoJ1 6acl(bI )1{3yh3p ynIKinre 25-cypeT 
apnamtJlbl. CoraH Ke11er.fr1. 

)l{ayhap ywKin apa6 Tinin.ue 6apJJbII\ 63Cl\bI - rreweHe TeKTep 
Teri )l{ayhap arnnaJJ,bJ. 011 *¥-11.UbI3/lbIH 33T, 6ecimui - 6acl(bl H¥P 
MarhmachIH.D.a 6onca KepeK. J1aTbIH Tinine Espona eni OHbl e3iHwe 
ay11aphm guintia essentia (KBHHnccemuu1) - 6eci11rni TeK .uen 3TaFaH. 
Apa6wa .ua Kdi.ue XaMca - 6ec ,11,ereH ceJai con MaFbIHa.ua anaTbIH.UhIFbl 
6ap. ML1canh1 xaJibil\Tap.Ublli. Whil(l(aH TeriH - arncbm arrb1pr311.ua rn
ypnx xaMca arny 6ap. 

Oehl ce3.Ui!-l caH.UhII\ M;:'IHIH ecKe 6ip a.11attbII\. )l{ayh3p 
="214= y\Y."=107x2. 

EcKe anaTbIH 6ip H;:ipce ap36wa )!(i6eK K¥PTWHaH )!(31{3 aJlhlHF3H, 
l\OJI.[\3Hb!JlMaFaH )i(i6e1ui f\bl3 - ji aeiini. 0Hbl!-l C3Hll,bll( M'1Hi l 07. 
EKi11mi )!(aFbIHaH *¥flTLII\ ManrnMa eKi eri3 - l(hl3 I\aTap Kene.ui 
(T¥pa11 }(.31\IlaCLIHbIH eKi )!(3FbIH K.3pali.b13). ()l{y3a-CyM6ine). Cotth1-
Me11 107x2=214 )l{ayhap. HeMece l\bn)l{i6eK 6onhm IllhIFa.lJ,bl. ):{eMeK 
6¥J1 apa.UhI apa6wa - T¥paHW3 eKi ce3 6ip - )l{ayhap aH3 - I\w3arr 
l\13Fb1113Cb1H.Ll8 60JJblll lllbffa):J.bl. 

OcLI caH.Ubl aJJTbI ecenerett.ue 6ac - )l{ayhap ymKin caHbl 
Wbira.rJ.hl. AihbJJJraH ymKill!J.iH 6ac Myweni - opb!Hhr )!(83hll\ )!(al\ 
=)1{=86x6 eKeHiH K0Pi~iK. 0Hbl 6bIJJai1 )K833Mbl3: 214x6=128486x6-
256x3=516+ 768 256- H~'P- H¥PllbIH T¥PaFhI YillKiJJ. OcbI ywKin.uili. 
oci.1 6ac )l{a3bJI<)Kaf\Thl aJlhm l\apatthlK,: )!{ =516 =-sY..... (Macryii). 
f\¥pattna H¥PJlhIH TOI<Taratt acnaH TaFhIH Acryii An-Faplli u~,;all-s_ifal 
UTaH~%1. (caH.[\bll( MJlli - 477+601 =1078). )l{a3bll( 6eT ~ ))(3f\ =)!{ 
=Macryii = 1..SY..... =516. 

Ctn.uill eKi Typr1e. )!(aJlnhl Typ,'le. )Ka.111\hI .uapa ryplle arrThIJIYhl )!(8-
3hlJJYbI Ax\\m.U ~M¥xaMeA ceKi.11)1.i )].en 6i.11eMi3. OchJFaH 6arr.11aHblCThl 
)!(833Mhl3: 
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J 008 = I 9-... :n oo JS-... I 6 
5Io±92=1 . . . .. , omm lllhllWlt.t: 

l424 o: SJ x8 

L ~ ~ r 608 348 ±-60 ~) 
l 88 = 62 + 26 

348-Myxaptll\- W¥fb1Jlhl. llcMcce: 26x 11 +62 =286~62 =348. T¥pn11 
l(al(llUCbl MCH 0¥1\apn cypclliH lll!T Cllllhl. 

0Hbl MblHn T)rp.!\C iKll3l1Mhl:3: 78x 7+62 =516+92 
78-can l\t:lrmlcbrn~a. HeMcce :>KblJl 6ac1>1 XaMnJl ""78J-. Cyperri 

l\apacn,1 pru1b11\. 
)Kayhnp yw1dn 25-cypeTie 011 ctd *·YJIJ\bn IK~rne l\nr6a ,11crc11 )1(33Y 

6ap. D.eMeK a~iTbl.TlftlH ymKiJI MyllleJIMCll )l(.'.llle TtlKWCMCH 6niiJHlHblC-
Tbl. 

OtthlH CbipTblH.U<lfbl ynKcH mc116cp I 2 Mymem'\l 6tmiHreH. On 
apa6wa aii-*¥Jl.llbIJ aTiapbl, pcri catt/lhll\ M.'.lH.Uepi 1\0libl.Tlnltl. 0111>1H 
iwiH.lle )K\'Mhl3 wapwh1 (TypaH K:al\IH1l'b1). OHblH 6¥ph1111TapbtHJla 
2 )l(.'.lHe 6 ca11.llapb1. Lllapwhlllhn\ oprnch111;1a I 9 opblllJlhl epHeK. 
On TCKUJCHiH rn6ecineH wai11>1wKa11 6cii11cci. Opnl)la T-Te6e TiK 
rnaHlllblJ!FaH. 0HhlH aliH<UHICbllUl,l1 llJIThl ophnt: yweyi )Kai\ ()I(), ywcyi 
lKal\ ()l(),yrneyi !\hip CK =6 ). Opnl.Unt'hl (acTh111.narh1) Kt1pi116eliTiH }[(cTi 
oph!H lKcKe KepceTinreH (cypeTrill otl "JKa1' aCThI). 011Jla opn1.ua :>Kepre 
1\a.uanran rn6e (T ""' ); OHhlll aihianach111.na ym }[(al\ ()I( =3). Ylll l\blp (I( 
=3)7. 1- cypenill OH. :>Kai\ ycTiH.llC )l(ayhap ywKiJI. 

)l(ayhap ywKi.11.ui11 Myrncncpi: 
Te6e =T =159 -(Hol\aT) )Kai\ =)I( =5 l6-(Mac1yii) l\h1p =I( =609 

-(XaT) 
:>KHbJHhI: 1284 =2 I 4x6. Ei~'PhlWTaphl: a = 1 18°521

'. p =4 i 156Ll y = 

13°120 , 6ap11h1Fb1 - 180°. 
EH.11.i )l(ayhap 6¥PhIWThIH. l(aii.naH ryra11b1H eCKe ana KCTcJiiK. 
EiyKiJl .UYHIIC JaTiaphIH J\¥payrnhI 6ec TC1-.TiH. 6ec TY3Y Ken }[(al\ 6eii

ueci 6ap eKeHiH 6ineMi3. 0.11 -ry3y KOii "JKal(rap.Uhlll ccen FhIJlhIMbIHJ.la 
6enrini epHeri 6ap (31inep opneri): )I(+ T =I(+ 2, JIFHH lKal(fap caHhl 
MCH Te6enep caHbIH 1';0Cl(3H/~a OJI 60JJa,llbl TCH. l\hlpJlap caHhllla 1\0Cl(aH 
2. MhlcaJibl, TeKllleHiH )!(31\ caHhI aJITbl, Te6e ca11h! ceri3, !(hip caHhI OH 
eKi. 0HaH Wblfa,l\hl: 6+8 =12+2 =14. 

CblpT 6diHeci OCb!FaH ¥1\Cac MltHepan-KpHTC3Jl 3aTiap.IJ.hlH nan
).la 6onyhIHhill ,ua epHeri 6ap (fH66c epHeri). On Mhmay: P+f =C+2. 
M¥H.Ua P-3aTiblH 6eii11eci, f-03repMeni }[(ar,uaii, C-3arrapJ.lbI l\¥Paywh1 
Mylllenepi. 03Cl\3IIJa BHTl\aH.IJ.3 3arrap.IJ.blH. rran.11.a 6ony rypnepi. On 
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25-cypem 

l\bl3Y )!(:me l\bICbIM KywTcpittc )!(;me l\¥PaYIUbl (MoneKyna) caar.ma 
6aHJJ3HbICTbI. Mb1canrn et{ )KeH,in 6eJiriniciH anaHhll\. 6¥J1 yw Typ.n.e 
6ona ana,ub1: cybil\-cy, l\3ITbl-M¥3 )!(:>He 6y- ra3 TypiH.n.e. 

Ocb1 yw rypi 6ip.n.eii 6ip epeKwe )KllF.D.aii.n.aFhl opb!H;la Ke3.!lecy 
ymiH on.ua ew 6ip eJrepic 6onMay KcpcK, 

Hrnw: p =3, f=cO, c= 1. 

CoH.n.a 6on.uw: p+f=cc+2, 3+0=1+2=3 
Ocb1 epHeKTep.uen Mhrna.uaii oii rya.Uhl. )l{aJbII\ )1(81\ et{ KeMiH.ue ym 

HoI<aT (ywKin) 6011Mal\. Te6e ~ 6ip HoI<aT, !\hip l\86b1pra - CbIJhII\ e1d 
HoI<aT. 0HaH MhlHa,n,aii eptteK wwFa,n,h1: 
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)l,eMeK, aiiTbtnraH epHe1creri eKiJtiK caHbm 6i3 JK¥HTbll\ 3aH, caH 
.uerr 6ineMi3. 8frrneHi cKi Tai\ 3 I· I =4 GoJta.Ubl 22. OcbtMcH 6altJiaHhJCTbI 
reoMcrpmrnbtl\ yw ~1y111c11i 6ip lK31\l\n as1blll l\Hpaca .uere11 o~i Tya.ub1. 
Oehl M;:iceneHi MeH aJtnblChIHWht lKhIJIJJ.3Phl l\apacrb1pra11 6onarhrn
MbIH. On MeHill KpucTOJ1J1orpaijnrn )!(;:111e MHHepoJ1onU1Jla apuaJiraH 
eH,6et<TepiM.uc Kemipin.ui (1969 .Jlc 111. ti.). 

KpucnUl.nap,ubll\ reoMeTp1tllJihtl\ - cHMMnpmtnbIK eJ1weM.uecTiK, 
6epiK 6eliHeci 6apnb11\ ranaMl!hll\ K¥PblJibJChrna ynri 6onbtn ra6b1-
na,n;h1. An,nbIMeH lK¥Jt,l\hJ3t\hl acna11 I(¥pbu1 ht Chi ocbt enweM.uecriK 
- l(llHJJ.aC 3aHblHa 6afi.rurnb1cTbl. Apa6rna J\3HL\ac - !\Hae - anllleM.uec 
- cHMMeTp1rn 11ercu Ct)3. OnapL\blll caHl\hll\ M;:III,IJ,epi: l\aHt\ac = 119~. 
1<11ac= 171=19x9=U"4! 6oml.Ubl: 

Apa6rbU\ aTal\Tbl Telli3tui ranhtMbt AxMa.u H611 MalKH.rl (XV
FaCblp) mi11iH TRMawa eH6eriHJtc Gip ayb13 eneH 6epren OHbill 
Ma3M¥Hbl'. 

FanaMHhill achrn Teri l\Hac .uen 6i.i1. Eipal\ 011hl ap anaM 6ine anMaii 
IKyp. 

AHThlJiraH reKrep TeriH 6diucJ1efiriH 6eih1es1ep.ui 3cprreyne ocbI 
MaraH aH:ThTJffaII rwtbIMll l\afll,'l<Ulap cc6en 6onnh1. Ei3JJ.iH. rnnnan 
OTblpFaH M:c'ICeJ1eMi3re 6aCJ<hl ce6eu OCbl TyciuiKTep. 

EaC1'bI Gee TeKri lK;:!HC onap.Ublll 6eiiHeJ1epiH 6i3 MhIHa Typre KeJI
Tip.uiK. 

No TeKrep bcil11cncp l\.ty111~,-1~pi JKa~ Gtp1>1111 

)I( r K 2: o· 
I Or ywt..:i:r :>Kaf\ .\ ~ (> 14 70"30' 

2 Jlkt ' 8 (> 12 26 J()ll 11 2X' - ' -
J Cy " ~() 12 .10 62 I 3~"11' - ' -
4 JKcp marnuh.I (> 8 L' 26 90() 

5 ~l,J,hl'J 6ec 6\lii.1111 12 20 .10 62 116"34' 

50 20 <)() IQl) 

25-cyperreri Eac Earn catthl l 9x l 0 KaMin Typne ocbI.Uatt Wbil\ThI. 
D¥Jl Mdcene 6acI<a ett6eKTep,1l,e rnn.uaHraH. D¥Jl apa,Tla afirnpbIMbl3 
l(aH,1l,aC-l(Hac can.uaphl WonnaH Marn,naHbIHa (MeTanhrna) .uan Kence, 
eKiHwi )!(afbIHaH OJl W¥fh!Jla CUHb!Ha COfa,I(hI: 290x6= 348x5= l 740. 

)l{ayhap )l.ereH ce3,ni Kep.ui1<. 011hIH caH,!lhm; MdHi Macnac - YlllKiJI 
MeH caH.uac cKettitt .ue 6ineMi3. On bIJJ.hiphIC naHraM6apJJ.hIH, 6ip Hb!CITW 
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aThl eKeHi .ue M::i11i~t: Macnac=1070= ~ =214x5. 
CoHaH Kenirr )l(ayhap ywKin caHbl apa6wa ywKin.n,iH yw MymeciHe 

.n,::in Kenyi M¥T:auna .uen 6ineMi3: 
T+)l(+K,= l 59+5 l 6+609=1284= l 284=214x6 
Amh1 Anam OChI MaFhIHa,Ua 6onca KepeK - D 0=1, 0=3,? 0=2, 

>KHblHThtrbl -6. 
OraH l\OCaMW3 eri3.n,iK eKiHi: 2+6=8. Erb - ceri3iMi3 ochI. 
Ocw eKi caH Kenin (2 lK::iHe 6) T¥paH K,al\nachIHhlH 6¥IJWlllb!HaH 

lllhll\Thl. EKi K0K lK¥Jl,Uhl3hl fpapa.u (AHl\hl3) caHw 7lx4=284. E¥JI 
<I>apa6 (OTbipap) caHw. )l(ayhap ymKinMeH on 6huiaii 6ailnaHb!Ca,Uhl: 
1284=1000+284=618+382+284 

, . . f666=640+26=222x3 
HeMei;e. 382 ± 284 = l 0 -( ~. 98- 7v.:. 1 

0Jjnan I\apaHb13: 618+ 222x3=6l8+666=1284 
An-pa.xMaH+An-paxHM+HHcaQ> ywKiJI. Oehl ywKin.uit~ 6ip 

6'f-'PhlllibIHa cayneHiH imKy,Ue eKi )KiKTeJireH 6¥IJbllliblH l\OCllMbl3: 
4 7°560+-6°4[}54°, HfHH A.11-K,ar.rnp (AH.) 6¥PhllllhI rnhlra,Uhl. TaFbl 6ip 
rnMawa Hapce apa6wa OH eKi aii X<¥-il.llhl3 arrapb!H l\OCI\3H.n,aJn1 - An-
6yp)')I\ Mhmay: 

78+706+17+351+65+142+108+372+166+17+40+414=2467=619x4 

6 l 9-lh1aH-Tapa3n catthI. E¥JI l\ar6atthlH rnpT l\¥6wnacbl 6ip.u.eii: 
11MaH KemipeAi Aerettre attl\hIH l!IllapaT. 

J\+rpaH,Uafbl aHThlJlFaH OH eKi ail. OHhlH THhIM C3JlblHFaH Tep'I'eyi 
AereH ruJTTap och!raH KeJIAi ,uen 6ineMi3 (3-cype). 

Oehl ra:>Kaiihln An-Eyp)')I\ caHhlH )l(ayhap ymKin caHhIHa 
l\OC3Mhl3: 

E¥JI M¥£')KH3ara He ailTaCh!3. 47 - KyMic - Ail, 80 - Cb!Han -
Aiil\bl3. 

0HaH ::ipi JaM-3aM, l\ar6a, Mywen, 6ec TeK (62+26=88) caH,uapw. 
Ocw T¥CTa epTe 3aMaHHaH Ke.11e /KllTl\aH }\ollH ece6i ,UereH ryciHini 

ecKe anaiihII\ 6ip. Eip nap l\OHH,Ubl ay.11ayra )l(i6epin, Ky3eTirr 6al(ca 6ip 
>Kbln imiH.n,e Heme l\OHH 6onMal\'? OH,uarhI ecKe anaThIH mapT: ap6ip 
nap Ke/KeK eKi llH,ll.3H COH 6ananattThlH 6ona,Uhl. 0HhlH ece6iH Mb!Ha 
TYPAe 6epe.ui: 

1+1+2+3+5+8+\3+2\+34+55+89+144=47x8. 

b¥JI l\llTap,ll.a T¥PFaH ap6ip caH aJI,lJ.hlH,Uafhl eKi caHHhlH )Klfb!Hbl 
(1+1=2. 1+2=3,2+3=5, 3+5=8 ... ). 6¥JI ecemiH 6ip ~MOafhl ambIH 
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l\HMa ;iyJme caHhIHa arrapa,n:hT. On 6hrnaii: KeiiiH catt,n:ap,n:hr 6ipitte-
6ipiH 6ence 0,618 catthrna 6aprntt catthlH )K3I\hIH.D:aii 6epe,n:i, MhlCaJihl: 

55 
=0.6179775 

89 
89 

= 0.6180555 
144 

(
55 

+ 
89

) = 0.6180 
89 144 

{12360330 ; tteMeoe: 

D¥JI apa,n:a ecemi1c1 aThI l\o.11H ece6i 6onyhl, OHhllc\ TipKecTiK Kecre 
3a~hlHa Kenyi, OHhilc\ Kenirr 47-KyMic - aii caHhIH 6epyi, OHM ceri3 ece 
ecenettyi, l\o.11H Aii,n:hI~ yiii 6onyh1 - fopi 6ip TaMarna tt.ipce. MI\farr 
Kenrett,n:e ottaH 618 catthr IlihIF3.D:hI. 

Ett.n:i 6ip ecKepTeTiH tt.ipce apa6rna aJIThIH, KYMic JarraphIHhI~ 
aTh!HaH OJiap,n:hilc\ caH,n:hII\ M.iHiH 6ep,n:iK. 

Amhrn=79+ 707=..,_,. J(3aha6) =786, KyMic=4 7+927 =l....0.9( qmac) 
=47+880 

n¥JI eKi achIJI MaFhrna,n:att Kytt MeH Ail Mernn.n:aphI. Onap l\¥patt,n:a 
attThIJIFaH. E¥,11aH TaMawa ,n:~JI 6ac 6arn catt,n:aphr, FaJiaMH eatt,n:ap 
IlihIFa,n:hI. TaFhI 6ip TaMawa catt y1c1rip,n:eri .iynHenep 6achIH.li:aFhI )Ka3Y 
an-paxHM=38I~I. Otthilc\ eJi apa6wa rnpT caHhIHa l\OCa catthIH 
l\OCYhIH3H ,n:a Whlf'3,n:hI: 

{
381 

1813 ±I 08 = 
165=15x11 

Ochr caH,n:hr yrn ecenerr, ornH we~6epniK 60 l\OCaMhI3: 
38lx3+60=1043+60=1103 

Oehl eattrn aJIThIH-KyMie eatt,n:aphIH I<:OCaMhI3: 707+927+79=1813, 

1813± 1103 = {1916 = 
542 

713=71xl0 

24 H¥P cypecitt,n:e )J{eTi I<:aT KeK 6eiftte 6ip itt)Ky Chltt,n:hl ,n:ereH 
a.11T 6ap (35-a.11T) cS,;:!.J-...,.,Sfi Ky+Ka6 ,n:ypH=(26+22)+214=48+214=26 
2. n¥JI caH T¥paH (\aI<naehIHhilc\ HmapaT caHhI ,n:eyre 6ona,n:hl 262. OH 
yw eceneHce 6ona,n:hl 6ac 6arn caH1>1: 262x3=786. Oehl eaHFa iH)Ky.n:il\ 
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(,n:ypH-..S.>l) c:;iyrreHi eKi aHblpFaH 6¥Phllll caHhIH l\OCaJihII\: 6° 4 '=6x6°' 
+4'=36°+4=364' 

364 ± 262 = {626 = 313x2 
l02=17x6 

313-1\aroaHhlH. K;apa Tacw. 
313x2=626=[20]. D¥JI caH .n:a T¥PaH }\al\IlaChlHhlH. eKiHllli 6eifHeci 

626= in . 
EKeyiH l\OCaMw3: 

{
888 = 222x4 = 444x2 

626±262 = 
364 

TaMa!lla epHeK. 
l-cyperri1:1. oprncwH,n:aFhl 6errrirrep: (x,y,z) TeKllleHiH. l\hiprraphIHhIH 

6aFhlTiapw. Eip ecKepTeTiH Hapce eKi acnaH :iK¥JI,!l.hl3hI f¥fapa.n: 
(AHl\hl3) caHhI 7lx4=284 .n:e,n:iK. Arr eH,n:i OHhlH yifi 6-MyIIIeJI -
CYH6irre=l42= ~ HFHH 7lx2=142. 

EKeyiH l\OCl\aH.n:a 6orra,n:w: 71x6=426. 0HaH lllhlFa,n:hl: 426+214=640 
- TeMip. 2- CypeTKe K0IIIeMi3. 

26-cypeT: 27-cyperriH. )l(aJIFaChl, OHhl MhIChip ylllKirri aTa,n:hII\ Ce-
6e6i, Mwcwp.n:a (Ernnerre) FarraMH FhlJihlM,n:ap.n:w1:1. Heri3iH carrFaH 
hl.n:hlphIC naifrnM6ap,n:hIH 6ip HhlCIIhl aThI YIIIKirr 
Macrrac=~ 1070=2 l 4x5 eKeHi 6errrirri. Corr KiciHiH. eKiHllli ' -
:iK¥JI,!1.bI3.U:hlK. 6ip eciMi Arr-hapMic (f¥fapa.n: - Ml\bI3). 0HhlH. caH.U:hll\ 
MaHi K;aifTarraMa )KeTi 48=~=xM caHhlHa ,n:arr Kerre,n:i: 48x7=336. Oehl 
eKi caH,n:hl l\OCaMhl3: 1070+ 336= 1406. 

Ocw caHra Tor-..::..ji=806 caHhlH l\OCaMhl3: 

f2211=2560+348 
1406±806 = l 600 = (222+ 78)2 

0HaH lllhlFa,n:hl: 256-fl¥p, 348-lll¥f'hlJJa, 

62±26= 
{

88 

36 

0Cbl caH,n:hl eKiHIIIi MyIIIeJI cayip (Ctthlp) CaHbIHa l\OCaMhl3: 
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J2112=132x16=88x24 
1406± 706 = 

L 700 = 3 !8+382- XaMca 

Mb!Cbip ywKiJJ 6apJJbll\ TYJY Ken )J(Ul\Tb!JiapAbIH. 6¥Pbiw catthrna 
6aliJtaHblCTbl eKeHi 6enrini: 32 + 42 =52. 0Hbl MblHU TypAe aJiaMbI3: 
9+ 16+ 25""50. 6¥Jl e11y caHbl HO= I. (\ocJ<att11a: 

J50+50=100 
H+H= 

ls1 
OttaH Wblfa;:J.bI: 50x2+51=151. OtthI eKire eceneliMi3 15 lx2=302 

- EaJ<apa (2-cype, 196-ain). M¥HbI ecKe anbm OTblpFaH ce6e6iMi3 68-
cype, OHblH. 6acb1H,narb1 )J(eKe apin (M¥1\arraraT) an-K.anw. 0HbIH, eKi 
Typni CUH)l.bll\ M:lHi 6ap (50,l ). 

OcbmapAbt ecKe aJIAbII\. CoHbIMeH 1<:aTap ocbI cype cattaTbl MeH 
an-TapHI\ cype K.¥PbIJiblMAUC: 

861 
68 

=64-36=28; 

( 28-(vpemmi l\l1Pl11fbl3). 

{

154 
16-9 7;86 ± 68 

18 

6¥J1 apaAbt 50-cypeHi ecKe anattbll\. 0HbIH. )!(eKe .,pini K.= J =100 
aHT caHbI 45; 6011a.nb1 50+ 100+45= 195= I 3xl 5. M¥HLIH. aprhI )J(RfbIH,na 
Tepet( Marbma 6ap 11en 6iJJeMi3. 50 1<:ana~ih1 caHbI. 011 - aJITb!HlllbI 
KeK Wm1ail MeTaJlbI. )J,eMe1< .. 6¥J1 apa.na T¥PaH K.al\na, AnThl Analll 
TycittiK1epi Ke.flin Whlfa,L\bl. OcbIHbI ec1<e any KepeK. 86-cypettiH. eKiHllli 
aHThIH a11alihIK:. OH,na 6apJibIK: HacpciHiH. KyJeTwici 6ap .nereH cattaTI<:a 
aih1a.11)1.h1pcaK:: 6 I 9x2= 1238=889+ 116+ 132+50+5 l. 

KepceTimeH cype lli!TbIH,Ua A:lJl 302 caHaTibJK: MaJ'b!HaHbI aH.raprap 
6eJJriJJi HhIWaHHblf-1 A.Mawam1 a11blK:Ta1>rnraH. )J,eceK Te aTaJIMbim 68-
cypere )J(yriHy Kem:ci 6crrcp aHhil\Thtrblll ai1rapTUAbl. 

0CblH;'l,a T¥Pr311 6aCK:bl eKi caH,Ubl ec1<e aJJatthll\. l\aJlf"UH)lUPbl KettiH 
attThIJiaAbI (28-cypeT). OcbIHAa T¥pra11 11;icpci u-ii = 132 caHbIHbU\ 
rnrht c1<i 1ypni Ci:l'3JliK 1yci11iri 6ap: )1<ypeK~ I 32-1., .. i\.i(l\ana6), )J(:lHe 
)J(CTi=l32=t4cafo1r). Och1 ymeyiHiH. 6aitnaHbIChIH oiinacaH.bI3, ottaH 
WbIFa.UhI: 3!2x3=396=36x11. 

MbICblp yw1<i11,Ui ccpepa (wap) 6eTiHe 1ycipreH T)'pi 2- cyperre 
KepceTi11rcH. 0HhtH. Mywe11 perrepi: 3+ 7+ I 0. Onap,nb!H, 6¥PhllllTaph1: 
450 +600 + 750 = 15(3+4+5) =I 5x 12= 1800. )l{aJ<wa iwiH,ne aiiTbIJiraH 
ywK1n caH,UapbI. 
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26-cypem 

Ocb1 ymKin.n.iH. Mywenre caiiKec aii-~bl3 arrapb!H )!(:me 
onap.UbIH. caH.uapbIH (apa6wacbrn) KeJITipe11ti3. 3-Mywen-I>apbic, aif
)l(ay3a (eri3), caHbI 17- 1j~. T¥PaH }\aK:rrachIHbIH. OH. 6ocaracbl. 

7-Mywen - )l(bJJJI<bI, ai1b1- MH3aH (Tapa3bl) caHbI 108- ul_». . 
I 7...s~. OcbI yw caHHaH MbIHa.n.aii MaFbIHa WbIFa.Qbl: l 7xl08=1836 
rrpoTOH caHhI, l 7xl 7=172=289 -an-paxHM. 

)].eMeK, M¥HJJ.8 FaJ18MblH, .ua, HMaHblH, .ua 0Cbl,!1,8H Ta6b1Jla)l.bl .uereH 
muapaT 6ap .uerr 6ineMi3. fattTl\a - }\¥P6aHrn Man lllanyra MYMKitt.UiK 
6onMaca yw KYH op113a, KeifiH )Keri KyH, )f(HbIHbl 6oJIMbl TOJlbll\ OH KYH 
.uereH aJIT ecKe ryce.ui (2-cype, I 95-ruiT). Oiinan 1i;apaH,bl3. 

Mb!Ch1p ywKiJIJJ.iH. eKi TYPi 6ip iKep.ue 6oncb!H .uen 1-3 cyperril-( ac
TbIHa 6enrini yruKin.ui iKaJlFMbII\. Onap.UbIH. apacwHaJI wbIFaTblH 6ip 
6¥PbIIUTbl anaHblli;: 60° +36° 52'=96° 52'=90° +6° 52'. 0HaH Wb!Fa,Qbl: 
6x6°+52 '=36°+52=4 l 2. OraH )l(ayhap caHhIH l\OCaMbl3, 60.na,.:i.w: 
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412+214=626=[20] =313x2 (l\aF6a TaChl). 

'f¥paH J\al\na caH)J.apw: 
26-cyperreri 6acI<a caH)J.ap TyciuiKTi. bl)J.bipblcTwH. eKi HhICIThI 

Cattbl 1070+336=1406, OFaH T¥T=ToT CUHblH l\OCaMbl3, 6ona,n.bl: 

f2212 
1406±8061 

600 

OHaH wwraJJ.bI: 2212+348=2560 ""256xl0 348- ll1¥f'hlJia, 256-
H¥P. 

bl)J.Liphlc caHLIHa C;:iyip (CHbip) caHblH l\OCCaI<; 6ona.n.bl: 
1406+ 706=2 ll 2 =88x24. On 6enrini: 

62x26 = {
88 

36 

OraH }({ayhap caHhl l\OCbrnca 6onaJJ.bT: 1406+ 214= 1620 =54x30 
=108xl5. 

618+214=832 =52xl6 =109x8 (A6aI<) Wbll\Tbl. 

26-cyperriH. l\OPLITLIH)J.blCblH)J.a ap 11acpciHiH. ycTiH)J.e 6ip Ky3eTmi 
.uereH ruiTibIH. caH.uapbrnaH epneK WhirapaMbl3: 

( l 32x 11+Il6+889)2=54x91 =4914. 

M\aJ)J.a 132 caHbIH)J.a ym MaFbIHa 6ap. Con 6oiiwHma anaMbl3: 

7+2+2=11. 

Oehl caH J\¥Pau 6oiibIHWa 54-A;1-l\aMap11 (AH.), 91-An-illaMCH 
(KyH) caH)J.aph!HbIH. Ke6eiiTiH)J.iCiHe TeH.. EKiHlui }l(aFbIHaH OCbl CaH)J.bl 
TepT nepimTe eciM.uepiHiH. caH.IJ.bII\ M<>HJ.J.Cpi apl\blJlbl mb1rnpyrn .ua 60-
Jia)J.bJ: 246-}({e6ipdiin, 111-MnKaHblJI, 3 I 8-fa1pa~ib1J1, 382-Hcpaqmn. 

OcbI caH)J.bI MwHa Typ.ue >Ka3aMbl3: 4700+2 I 4=4914, 47-KyMic-AH. 
oiinapcbI3! AI<wpwu)J.a TaFbI 6ip can: 454x4= 1816= I 03x9+889c:927+8 
89. OHaH Wbinl,UbI: 927=889+38. 

0CbIMeH Keneci 27-cypeTKe KerneMi3. 0HhIH. aTbl «Ky11 MeH Tym>. 
M.\!H)J.aFbI Mal\CaT T¥PaH I\aI<nacbIHbIH. )[(aJJIThl 6eH.tteciH KYH)J.i3ri 

lK:me TYH)J.eri TYPiH)J.e eKi lKapbm I<apay. EKeyittiH. Te6ecitt)J.e l\OCblH)J.LI 
- l 08. 0H)J.aFhl Mal\CaT mapWbIHbIH. rnpT 6¥PbIWb1H)J.arb1 cau)J.ap)J.bI eKi 
6aFLirra I<;apay. KYff)J.i3 )KOFapbl)J.aH TeMeH 6aFbITTaJJFaH Kepriw. On 60-
Jia)J.bl: (60+2)2=62x2=124. o¥JI 8: An-Ha>KnM=l24 - ()l{\cJJ)J.hI3)CaHw 
( 53-86-cypenep ). 
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"·-··--- ,,, 
llf~H 'f'IH 

27-cypem 

................. ... 

. • • . . . 
• 

Tytt.u,iK 6eJiiM.ue aiiThIJtaTwH Kepriw rnMeHHeH )l(OFaphl 
6arwrranraH. 0HaH lllbtra.Ubl: (20+6)2=52. XaM,Ub1 caHbl - 52. 
Ocw rnapwbJHhHI Ta6aHht coH.ua yw (HOl\aT) 6oJiwn lllblFa,llbl: 
52+53+54=159=53x3. Ocb1 wapwhIHbll-l acTb!Ha eKi ywKin 
)l(UJlFa.Ubll\. Ottbltt 6ip rn6e.ueri 6ec 6¥PbllllbI - JJq!Jl,llbl3 ywKini: 
36°+54°+90°=180°, eKiuwici 6ac ywKin -)f{ayhap ywKini: T= 159, 
)1{=516, 1(=609. 6¥pb1wrnpw: 13°120+47°560+118°520=180°. 
T+ )I{ +I\= 159+5I6+609=1284. 

Oehl apa.u,a iH)l(y-Map)l(aH (.u,ypbll.S.;.i) 3aThlHLitt )l(apbll\TLI eKi 
rnpay c;:iynere aiiblpaTbIH KacweTiH ecKe anaiibll(. Onap.uwtt apanwi< 
fi¥Phllllbl 6° 4'. op (\a3ipri .U::lJI.Ui FblJlblM.U,hl-KpHCTaJI OITTHK8Cb!H.u,a 
6enrini H:olpce. Mwcanw Mettitt Kirn6LIM 6ap (1969:NC. 84-6em). EH.u,i 
OCbl 6¥Pblll1Tbl aHTb!JIFaH )f{ayhap ymKin.uitt C::lHKeC 0¥Pb!WLIH8 
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l\OCaMLt3: 4i1 56U+6° 4Ll=54°. 5lrn11 6yJ1 a?iThIJtraH TYH - 6yph1U1b1, 
54- An-l\aMap - Ali 6¥pb1wb1. /(eMeK, aiiThIJiraH ywKin TaMawa Typ.n.e 
6ipiHe-6ipi .lJ.;;->J1 l\HhlCl\aHhIH KapeMh. Oii.lla 6oncwH, 6¥JI ywKin.D.ep 
rhinblMHb!ll, Ta611rar .llym1eci11i11. yw rnpaybrnan Kenin, l\¥PaH apl\hIJlbl 
6ac l\OCbin OTblp. 

54-An-l\aMap >K;me 86-An-TapHI\ cypenepi TblFblJ 6aiinaHhICTbl, 
fblJlblM ~ COH).la: 

r 140 + FblJ/bL\1-
86±54 = 

l32 = (2+6)4 

l\aH.llfil1 rnMawa epHeK. 
Oehl cattra apa6wa OH TOFhl3 caHhIH l\OCaMhIJ: TaCblfawap =530+ 

370=1376+530+570=742+634+ll00~2476=619x4. 
6 l 9-11Ma11 caHhl. (YpKep-Ca1u16+011 TOFbt3). OH eKi aii->K¥Jl.ll.h13 

CaH.D.ap )l(Hb!Hbl 2476. 
Oiinan l\apanhtK.!? Te6e,neri KyJeT con. On Marn\[MaT 1-cyperre 

6epinreu. Ouw eKi,neH romacThipaMW3. 

# 

I 

2 

3 

4 

5 

6 

I 
619-HMaH, 
382-J\¥paH, 

A±B 

78±414 

706±40 

17±17 

351±166 

65±372 

142±108 

+ 

492 

746 

34 

517 

437 

250 

2476 

I001-ap3 ()Kep) =91xl 1 (illaMcH xAii). 
Tepr-= I OOO=c~ul 
OHaH Whlfa).lhl: 2476=619x4 

1528=382x4 
IOOlx4=4004 

{
65-Acao 

54±11 = 
43 

-
336 

666 
0 

185 

307 

34 

1528 

602+ 19-cype X<HbtHhl, 4-cyperreri 6acl\a eptteKTep,zti OicyWW e3i
a1< TyciHe.ni. 
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6ip rana ipi Mocem:re TOl\fattMbl3. 86-cypene: }\a~irnnaMa 33TrbI 
acnanrn cepT ( 11 ). )l(apbll\Thl 3aTTbI 1Kepre cepT ( 12) ne11i11rett. OH bl II 
ca11nw1< MoHi: 132+ 110 I+ 304=1537. I 032+ 110 I+ l 95=2328. 

Ocb111ap.11.aH Ken M3fbJHa Whffa).lbl. 6ip Mbtca11: 110 I x2+432x4=22 
02+ 1228=oo3930. 5lrn11 393-IKeTi l\3T K0K MeTaJJ Cllllhl: 0HaH Ulbffa.LJ.bl: 
786x5=3930. K,anraH,uapbIH Keneci cyperre ToJJhil\TbipaMbl3. 

28-cypem: FanaM IKOHe A.u.aM arnJJall.bl. AmbI AJJaw-Anawa xaH 
6ett11eci11 anraH a~ittana aTyb1 154-l\a.u.HM -aJ1raw1<h1 3aT. Oprn,D.a 76-
cype-AJJ-HHCaH 33).lhlM (I 9x4""76). 

Ii¥JI cyperre 6an apaHhHl ¥1JCbl cbJHJJ.hl eKi 1Kak,1w ¥J1Hhlll 6en11eci 
6epinreH. Eip iKaKThIFhI ¥J!HbIH. re6eci, eKimni 1KaKThIFb1 ¥HHblll ry6i 
6onbm Ta6hlJJ3J.lbl (76, 154-caHJJ.ap T¥PFaH ¥1Jnap ). OnapJ.lbIH. pacblH
JJ.a aCTbIH.Fhl Ka6aT re6enepi. 6¥JI cyperre 86-cypeHiH. rnpTimui aHThI 
KemipinreH. 1338=989+ 119+ 132+50+5 I. 5lrn11 «ap 11;mciHill ycri11ne 
6ip Ky3eTwi» (4). Aca 30p M3fbIHaJJhl OChJ ruirrw Tyci11yre Tblpb1ca
MbI3. On ywi11 ocbl 86-cypeMeH ornH Mi11a CbJH.ap cype11i caJJbJCTbipbm 
l\apaHbIK: 

1:~ = 64-36 = 28; 
[ 154 

86± 68 I 
l 18 

,lleMeK «AllTbI A@w» -1\MHM ( 154) ca11h1 ocwnaH lllbIFa.U.bI. 
AttTblJJraH an caH.napblll).la cb1p lKaTblp. EacI<a eKi ce3 HH KYJJY 

51+50=101. Oehl caH.nap MeH 68-cypeneri lKeKe opirr (H)-Mµ(arnrnraTTb1 
Ca.JlblCTb!pb!Il I<8paJibJK. 

0HJ].a «H» caH.U.hII< M3fblH3Chl eKi TypJii: 50 lKOHe 1, eKeyiH K0CC3K 
- 51. An-K,anaM 6ona,D.b1-302. ,ll,eMeK aHTblnraH 6apnbll\ h.")'JIY caH)l.a
pb!Ha AOJI KeneAi. EKittwi HoQ>cn ce1i11 ayAapMaAa 'lKaH .LJ.ere11. 0Hblll 
caH).lhlK MOHi - lKypeK, 'lKeTi ca11.uapw11a non Kene.ni. )l(eri KaihanaMa 
48 (XM). 

84
1=64-16 = 48; 

48 {
132 12xll 

84±48 
36 

Keneci (ycTi11ne) .nereH ce1 ca11b1 l lfr,,29x4, 29-MhlC, lllonrraH Me
Tanbr. Te6e.neri repTey, aKb1prb1 XacjlH3 caHhIH.l.\a ronbm /KaTK3H M:lH 
6ap. CotthIH 6ipi 989+ l I= 1000. 

NlTibUI. TaMama l(OP'fh!H.LJ.bl )l(HblH CaHhl: 

51+50+ 132+ l l 0+989= l 338=6l9x2+100. 619-HMSH-Tapa:m caHbl. 

Oehl cyperril( caHhlMeH canh!cTwpCaI\ 6ona.z:1h1: 

l 54x6+ 38x2=924+ 76= 1000=444+480+76=618+ 382=889+ 111=1000. 



3op Mari,rnaJibl epHeK 6¥JY. 
Oehl caH.!lapMeH 6alinaHblCThl Ken MarJI¥MaTTap KemipeifiK: 

230+ 214=444; 3 76+ I 04=4 7x8+52x2=480; 4304+444+52=4800; 
I 000+ 190= 1190"' l l 9x I 0. 

M¥H.lla 119 6an apa=An-Haxn=3l+88=119 ( 16-cype) COHb!MeH 
l\aTap 119-haH,llac -{reoMeTp1rn) . .lJ,eMeK, TaMawa ¥J1 canraH 6aJ1 apa 

TaMawa qpblnblClllbI -1\HUC we6ep - Hax.n - 88 = 62 ± 26 = {
88 

36 
TeMip-)l(ep- )l(eJI-TeKwe- l\ar6a caHi.1 xa.nH.n 26 eKeHi 6enrini. 6ip

,lleH 26 .neifiH caHHhlH, )l(Hb!Hhl 6ona.nhl: 

128 

, , ·--··-- ~18 
F 1'.n AM ~·-« t'tAM'f 

H' 1N~ - -

28-cypem 



26(1- 26)=351=39x9 
2 

Ocbl caH TepT Myuien aii-~JlhT3 aThl An-CapaTaH caHwHa Tea 
- 351. On e3i lilMH-1\0llH-Altnwtt. oph!Hhl 6onhm rn6wnanw (1-cy
pemmi ~pa>tbl3). l\¥paHnarhI 54-An-l\aMap (Alt) JK:me 91-An-lllaM
CH (KyH) CaHarrapb!H K06eHTKeH.ne OJI 6oJJ8)lhI: 54x91=4914=351xl4, 
1trHH aliTE.IJJFaH Ait-CapaTaH caHh!Hhll\ 14 ececi. OH rnpTiHeH roJWaH, 
03 TaFh!Ha I<OHF~aii ,LJ,ereH ocw. OH TepmeH aiiTbIJJhln (26) 351 
)l(HhlpMa aJJThl MyweJI,ll,iK caH,D,ap eKeHiH ecKe anaiiw1<: 2( 6K +I) =C. 
Oehl epHeKTe Kl= l 6onca C 1=14, Kl =2 6onca Cl =26. OH,LJ,a 14 orreK 
caHbl, 26-)l(ep-)l(en TeK caH1>1. Onap,D,aH: 

14±12 = g6 
T¥PaH l<;a1<11a caHbl. 

On CaHHhlH; OH TOFbl3 caHblHa 6aHJJaHblCThl aITT'blnap caH aThl: 

{

-26 
19±7 = 

12 

l 9-re6eciHeH ll!aHlllblJIFaH TeKmeHia KepiHeTiH MYWeJt cllHI>l, 7 
KepiH6eliTiHi 

Onap.nhla caimapb1H8H ecKe ana KeTenix: 

19(1+1) 190 
2 

7(20+26) 161; 351. 
2 

28-cyperre ochl CblH,LJ,bl TSFbl 6ipHeme ecemep 6ap. Conap,D,blf\ 
imiHeH 8ITTblJIF8H I\OllH C8HblH8 6ip 6aHJI8HblC: 

1101+351=1452=132xll=l000+425. 

( 132-){(eTi - ~eK-micpci). 0Hbll{ MhlJmbII< 6enllleri 6oJia,LJ,hl: 

1452-1000 =0.452=sin26o52' 
1000 

0cbl 6¥Pb1WTbl )l(ayhap ywKiJJ 6¥PbIWblMCH CaJJbICThlpaMbl3: 
118° 5200 26° 52()..92°(1-cypeT). 

{
180 

92±88= 4 



Eip TaMawacbt OCbt caH 452-Te6ett-caHbl. On acrraH 1<opraHh1Ha 
6ailnaHhICTht. EKittwi )l(UfhIHaH on rnpT 1<a6hlpra MaFblHacbtH.zi;a: 
1I3x4=452 (I I 3-6yHHaH=04~1\¥PhlJ1hlC ). 

M¥H.ll.Ufht 1101-JaT=wiJ-caHbl (86-cype ), (3-cypem). Oehl cattra 
hatt,ll.aC (reoMeTpHJ!) caHbIH l(OCaMhI3: llOl+lJ9=ol220=610x2=(570 
+40)2= 1140+80. 

M¥H.ll.a 40 )KaCbIH.ll.a naiiraM6apJJbIJ\ KenreH 6onbln cattaJJa.zJ.bl: 
570+40=610. 0Cbl.ll.aH Uiblf'a)J.bI: 4304+610""4914-xaJJH<paJJap caHbl. 

Eip rnMaUia can: «6apJJhII\ H<J<l>CiHi~ ycTiH.ll.e JCY3eTwici 6ap» .zi;ereH 
MT caHbl (86,4). On 6ona)J.bl: 

51+50+132+116+989=1238=619x2+100. 

619-nMaH caHbl. Oratt An-Ep~. Arr-<l>anaK CaHblH 1<;ocaMblJ: 
619x6=3 714. AJIThl Anarn HMaHhl~ 6onca, opTa)J.a lflapwJ.zi;apwH [26] 
= l 086. J:\OCl\3H)l;3 60J13)lbl: 

3714+1086=4800.80x60=600x8=(2+6)600. 

TaMawa epHeK!? 
EcKe canaiiw1<: )KHhlpMa aJITbl caHattbIH [26] 

1086 =[260]+460. [20] =3 l 3x2 

Ky3enui xa<l>H3 .l:..i~ 989 eTe Tepe~ MarblHaJibl 3aT. OJJ 6- cypeT
Te 6epiJJe)J.i. OcbI a»TneH 6aiinaHhlCThl 68-cype 6enrici KeJJTipiJl)l;i: 
l 7o+50+5 l =271. 

29-cypem 

1'30 '· .. 
. . ~ . 

. ·.·,' 



Otta11 Whffa)J.hI: 

{
622 

351±271= 
80 hmKpa, ott)J.a 6oJJChlH. hmKpa Ca<\Japh!H)J.a 

naiiraM6aph!Mhl3 A6y Ea Kip e1<eyi AJJ-CapaTaH (351) )J.aH,FhIJJhlH 6a
cwn eTKeH (23°27' eH)J.iK). 

Oehl aiiThlJ1FaH)J.ap)J.hI oihian l\apacaH,h!3 raJJaMHhlH, rnJKaiihm 
M¥.f'JKH33Chl. EaCl\SChIH Ol\YWhI e3i l\apaCTb1pap. 29- cypeTKe KellleMiJ. 

EAC XA,IJ,HCTEH 

11MaM XaKHM a6y Hacb1p aJJ-<Dapa6n)J.iH. 6ip TaMarna eH,6eri: «KH
Ta6 Ma1<;aJiaT anpa<\JHFH qm acyn FhlJlhIM aJ1-rn6urnrn. 

0HhlH, l\hlCl\allla Tycittiri: «Ta6HFaT FblJ1h!MhlHhlH, )!(OFapFbl ach!Jihl 
)!(0HiHJJ.e Ma1<;ruta». 

Oehl Kici M¥HJJ.a rnrraMHhIH, aJJFaWl\hI )!(apaJJyw11a11 6acrnrr e3 Ja
Matti,rna )J.CHiH IllOJJb!Il 9TKCH. 0Te l\b!Cl\a :lK:lHe eTe TepeH, MaFhJHa,Qa 
)!(a3blJlFaH l\aFH)J.a. Ei3 ottw «KocMonorH»» .uen aTa,Qhll\. 

CoJJ eH,6eriH)J.C con Kici nawrnM6aphIMhI3 6ett OHhlH, f\aChlH)J.aFhl 
caI<a6acw H6tt fa6)J.OJJJia )J(a6wp e1<eyiHiH. apachltt.uari,1 6orrraH 6ip 
ce3JJ.i Kemipe.ui. )J(a6b1p, na~iraM6aphtMh13JJ.aH qparaH: «Alirrah 
rnrnnaHhIH, eH, anraml\hI 'lKaparn;aH 3aThI He 6oJJ)J.hI e1<e11?» - .n.en. 
Mp.aMeJJ. pacyn AnJiah oraH 6hrnaii JJ.ereH: «OJI H¥P HafoiiH.JJ.iKi Ha )J(a-
6wp» .uereH ( l l 5-6eT). M¥HbtH, caHaTbt: 566=(206)+( 11 )+(82)+(256) 
+( 11 ). Oehl xa.uuc 6oi\brnrna naiiFaM6apbIMhl3 H¥P Mp.a Me.LI aTaJIFaH. 
0HhIH, caH,LlhII\ MaHi 6ona.ui,1: 256+92=348. Eip TaMamacw aJI-<Dapa-
6H co11ay e3ittiH, eH, Heri3ri el-(6eriH,ll.e )!(apbll\ cayJieHiH. rnpay 3aH,hIH 
TepeH, 3eprrere11. CoJJ 11eri3.ue on caynettiH. 6ip opwttra morwpJiaHhlII 
:lKHHaJlhlTT - OTThll\ L11¥FbIJ1a 6oJiaTblHhlH TaTTl\aH. 0Hhll-\ 6¥JI eH,6eri 
l\ll3ipri FhIJihIMra apl\ay 6onra11. Con W¥fblJJaHbII-\ apa6wacbI Myxapal\. 
0HbI KeihH Eypona raJlhlM)J.apw Q101<yc ,[{en ay.r1ap)J.bl. Ocw TyciHiKTiH. 
apimepiHiH, caH.UhII\ MaHi 6ona)J.bl: M=40, x=8, p=200, f\=100, 'lKHhlHhl 
40+8+ 200+ 100=348. ,neMeK aHTblJlFaH HwMyxaMa.u ce3iHiH, CaH,Uh!l\ 
M~mitte ,n;:m KeJie)J.i. EKiHilli )l{af'h!HaH on ca11: 29xl2=348. M¥H.r1a 29-
Mh!C ()!(e3), on TaH, lllonnatt MeTaJihI, OJI naiirnM6ap lK¥Jl)J.h!3hl. Och! 
cattrn T¥PaH J\aI<rra caHbI l\OCaJlhll\: 348+80+50=348+26x5=348+130 
=478 Illh!Fa,ll.bl. Ocb! caH,n;hl Xa,ll.HC caHb!Ha l\OCaMbl3: 

l3.U 



566±478= 62x26= {
104·4··· =29.x36=348x3 {88 
88=62+26 36 

6ip muaparrw CCKe aJtaHWI\. TiaiiraM6ap.uw11 caH.UbII\ M:mi apa6rna 
TCKllH~HiH C3H,L\hll\ M~Hi 6ip.ueii. 5lFHH l\ar6a (TCKUle) =92=...,...S 

CoHblMCH 11;arnp con }\ar6a M¥CbIJIMaH.UbII\ - MCJiaM11 oprnn&11< 
-11;H6.lla. Al\&Ip JaMaH naiirM6apbI Marw11ac&1. 

H¥P M¥-XaMe.u caHbT Myxapal\-lll¥fhIJia (<PoKyc) caH&t OC!.LnaH 
KeJI in lllblFa,Ubl. 

an-<Dapa6H.Uh1H 6apJ1bll\ fbIJiblMH OH epici OCb!FaH 6aHJl3HhlCTbl. 
Eacl\allla aih11;at1.ua lknaMHhHI X31\ThII\ Tiperi ain-xa.uMc 6onMaca Hc
JiaM fbIJiblMH HeriJi. COHbll( iwiHJJ.e '1n-<Dapa6H rblJlh!Mbl .na 60JJM3C e.ui. 
0Hbll( Cl(6eKTepiMeH TllHblCl\3H a,11.aM OCbl l\OpblTblH,ll.bIFa KCJJe,ni. 

Oc&IHhll( Mhican.n.apbm 5-cyperreH Kepecimep. Eip Mwcan: 
566+53=619. 53-AxMa.n. 619-H~rnH C3Hbl. 

I\ar6at1&n1 6ip rn6e.ne Tyii.necKeH yw l\blpbm anhm l\apacai<, onap 
:lK3pbll\ c~yneHil( yw Tapay 6aFWThl 6oJ1M31\. 0Hbll( 6ipi, J<ll3ipri Fh!JlhlM 
TiJJiMeH 3l!TC31\ M3fHllTTiK epic 6aFb!Tbl, CKiHwici 3JICK'rpJJiK epic 
6ar&nw. ywiHwici arbJH-TOK-Ha:JKaraii 6arbtTbl. 

Eapnbll\ ranaMH KepiHiCTil( Heri3i Kenin oc&!faH corllJlbI. OcbI 
M'1CeJleHil( llHl\blH HWapaTbl J<¥paH.ua 6epinreH Mb!C3JJJJ.ap. 

)l{orapbI.Ua KCJJTipinreH aJITTbl ecKe aJiaii&11\: «CoraH 1\3HT3Jlaywb1 
:JKeTi MCH ¥Jib! l\¥paH 6epin.ui» (I 5- cype. 87-asn). Oehl run '1pimepim1 
CllH.UhlK M'1Hi 6oJJa,ubI: 2916=541 (54-An-1\a~rnp) (Aii). 

0Chl caHra 1\0C3Mbl3: 
368=214+15492x4:2916+368=3284=2000+1284=3000+7lx4 
M¥Hhl 6i3, cypeTKe .ne )1«13.UbII\: 
486x6+214+154=2916+368=3284. 
M¥H.Ua 214-)l{ayhap, 154-i<a.uaM anrawI<bl. )J,eMeK anra1111<b1 JaT 

H¥Pra )l{ayhapM 1\3CHeT 6epinret1. Ora11 aiiT&IJJraH rhlJJbtMH - FblJJhlMH 
cwi!JJbII\ 6epi.11ren. OHaH lllhlfllJlhI: 200x10+[~]. 200-raJ<blJl, [~] 6ac 
)l{ayhap yrnKin. OprnJJ.ar&1 can TeMipl\aJ&II<I<a 1\llHTaJJaMa An-I\aMap 
C3Hhl apl\blJlbl 6aHJI3HblC3.[(bl: 

80 {
848-TeMipK03b1K 

4 ±368= 
112=28x4=16x7 

Ocb! TeMipJ<33bII< CaHb!Ha x~uc canb!H 1\0CaMb13: 

48 {
1414=707x2 

8 ±566= 
282=47x6=94x3 

... ,~ •l'.,\. ••• 
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M¥H.lla Kyu MCH Att.llbll-l MeTaJ1,llapb11<arnp WbIK.TbI: 707- "':-"\~ apa6-
ma aJITblH - KyH MeTa.llhl, OHblH. ycTiHe a.JITblHHbIH. XHMHHJlhll\ caHaT 
::>neKTpoH caHhIH (79), l\OCCal\: 707+79=786- 6ac 6aTa cauhl. Oi.fnan 
l\apa1~hn'?! 

EKiHmi cau 47-KyMic-Aii MCTa.llhl, A.llThI Anarn TYPiHJJ.e 
( 47x6"'282). Eac1<aHh1 allmaraHJJ.a ocbIHhIH. a3i l\f¥DKH3a eMec rre? 

Cyperria TaMama epHeKTepi Ken. Heri3ri xa.aHc catthlHaH MhlCaJI
ABP: 4304+566=4870; 487+153=640; 487+360=847; 153xl2=1836-
nporoH CSHbl. 

Eacl\a Ken ecemepre apl\ay 6onhln Ta6blJiaThIH eKi caHJJ.hl aJiaHhll\. 
Ouwa 6ipi T¥PaH I\a1<na caui,1: 

214=195-88 =0.378=sin22ol3' 
566 195+8 

Ouau Whlra,llbl: 2(22° l 30t-l3° 12[} = 47°+23° 5<fl=70° 500 
M¥Hfl.3 13° 120 6ac )l{ayhap ymKin 6¥Pb1IIIhl, 4 7° -KyMic (Ail) -

6+'PhllIIbl, IOI 0 550.78° 50=23° 500- imKy-MaplKaH 6¥PhIIIIhl. 
)l{oraphl.llarhl ocb1 l\3Tb1Hacrnu mhlra.aw: 2(195+88) =560, oilnan 

1<apaah13, l\BH,UaH TaMama eptteK! 
EKiurnici 6ip xa.a11cTe )l{e6ipeilin nepiWTeuia l\OTatthl 600 ,n;ereH. 

OcbI eKi XaJJ.llCThl l\OCSMhl3: 

{
1166 = 53x 22 

600±56 = 
34 = l7x2 

53-An-HalKHM (*¥-11,!J;bl3)-AxMa.a, 22=llx2 l\OCaH ,!1,0CThll\ cau: 10 
8+22= 130=80+50=26x5=( 60+ 30+40-canaM) CSHhl. 172=289 -A.ll-pa
XllM. Con ca.llaM ApbICTaH 6arr apl\b!JlbI T¥PaH I\al\nachIHa KenreH coHhl 
l\apaiihll\: 600+ 348=566+ 3 82=948, OHSH IIIbffa,llhl: 1166+ 730= 1896. 
(730-xanhll\ lKapaTl\SH T;JaipiM): 

{
6200 = 62( 4 7 + 59) 

4304± 1896 = 
2408=602x4 

602-19-cypeHiH. 6ac xothlH cauaTbl: 19+ 290+ 195+98=602. 
Tan.1 6ip Xa,D,Hc: 
EKiHini liaK,apa cypeciniH. aTbI-CHLip. EKiHllli 'lKaFhlHaH OH eKi aii

»C¥Jl,D,LI3 eKiHlllici - c~yip (6¥1\a ). On l\a3aI\llla M\'llleJI 6oHhIHllla Cnb!p 
lKhlJlhl. CoHblMeH eKiHllli cype, eKiHllli aii, eKiHllli 'lKhlJI - 6::ipi 6ip JKep
.n.e TYiiicKeH. Oehl cype X<eHiH,11.e xa,D,Hc 6ap: «Op H~pcenia 6ip apKemi 

,133 



(lllOl\l'btrht) Gap. l\ypa1111ht1\ npi,.:l'llli hal\apn cypl'l'i>l J\l'l'l'll (XarnH!Hl 

AJ1ntii ryci11iri11e11 ). CJyip,uiH ctHIJ\bll\ MJtti: 706-500+6+200. 
Ochlnh1 Xa,n.m: cmthlMen rb1JlbtM11 cflJ11.1c1·h1p111:lhtK.: 

l 40-fblJlblM. 

j706 
566±140 = l 

426 = 71 x6" 

Oiimm l\npmtbt3, 71 cc A+ JI+ Mee r-!1 = l + 30+40. Coi1 epKew cypettill 
M\!l\UTtannht. nnTbl ece. nnTbI KYH .uytt11e mnpaJJFnH. 

FhlnbIMra )KyriHrcH A6aii ceJiHiil cn11,nhtl\ MJtti: 678=113x6, !UlT&J 
}\opmtt=6yH11a11 e.ni roii.(w~~) 

Ocb1 camth1 xa.unc cnni.1m1 l\OCaMbl3: 

. . f12049622 
678±566 = l 

112 "' 28 x 0 = 7 x 16 

622-hH)Kpa ... 7-)KeTi l(aT - )((ypeK 
16-Ean Apa cypeci. Onap.r1aH rnwr~1>1: 

{
184 = 92x2 

113±71= 
42=26+16 

92-l\ar6a. 26- X!l.LIH.U 16=8+8=(2+6 )+(2+6) =2(2+6) - T¥PaH 
l\all;nacbl ... KdiiHri caH,nap.nan Uiblf'!l.rlbl: 

{
ll88=108xll 

622±566 = 
56 '-"8X 7 

I<on An )!(;me Ali ,ll,ece 6onrnmtali: 54-An-l\aMap (Ali), 11-Ali OH 
xal( caHw 54x2= 108. MomubIJlbIK . .11,::iyip-rbrnbtM 6acb1. 0HaH WblF~LI: 
444+ I 08=552=92x5. EKiHwi }l(:H'blHUH W'J'fhlJla MeH epKew cypeHif\ 
MT caHbIHa l\OCattbll\: 348+ 26x 11=348+ 286=634. 

M¥tt.nar&1 KeliiHri cau }l(Upl\&Ipanrn naiiraM6ap 'lK¥Jl.Ubl3LI 
An-Ca1<b16=634- ...,_.o~1 ca11&1 (86-cype). OcbI,IJ,aH WLIFa.11,bt: 
634+214=848=53xl6. 53-AJl-Ha:>n:HM (lK¥JIAh13), AxMa.a, 16-Apa. 
TeMipl\113hll\: 640+208=848. 

FanaMHhnl 6apJihll\ 'lK¥Jl.!lh13.ll,LI Iq1pblJILICb!Hblll KiH,Uiri, eMip.uif\ 
e3eri 6onraH TeMip1<a3LJI< )J(ayhap Cal\LI6 ys~I~-"" 6ip caH,11.ac 
Marb!H~a. Xa.r1HcTif{ 11eri3ri 6ip Ma3M¥-HW ocb!H.ll,a .uen 6ineMi3. 
0HI:.If{ e3i con MaFWHaFa apttanraH 86-cype.ue Kenyi TeriH eMec. CoraH 
l\OCLIMilla: 786+634=1420=71x20. EcKe ana KereJiiK. 0Hhl!-l 6ac CaHLI 
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J) . ....11=341. 0Hhll{ l\HttTnJHlYht: 341 x2=682 -Jt6...ll An-MHCal\ - 6aCI\bl 
wap11 HMaH uiapr 6ach1. Cypcnil{ cauaT llCMblHhl: 86+ 341 + l 7=444 -Ta
xyn. ranar.m I\O'.Wanb1c, oratt lKorapt.1,!l.a aliTbIJJraH xal( caHh!H l\OCK.aHJJ.a 
60J!ll,Uht I\ar6a l\OpraHhl -Anrh1 an aw =444+ 108=552=92x6. 

30-cyperreri 6acl\a opttel\-repJJ.i ocywbt e3i Tan,!l.an KepciH. 
AllTalib11<: 256-H:\-'P ca11h1: oratt l!Cayhap,nw l\OCCal\, 6oJia,nhl: 

256+214=4 70=94x5. 11rm1 H+rpl!Cayhap, Ka Man K \'~1ic. ronraH Ail, ne
wette. 3!lM-33M. E¥J1.aH W1>.1ta,lJ.bl TOJlbin JKaTI(aH MaFJ1¥f.13T. 

l\¥paH,ua aitTwnraH aci,rn rac An-Hai-.yr caHblH ecKe 
anailhtl\: 54g-.::.._,i4JI. (55-Mype, 58-rutT). Ocbl caH epueri 6ona,nhl: 
54x91+566"'4914+566~5480. 

he 
HeMece: 548x 1o""13 7x40=- x 40 

e 
l\a3ipri 4>H3HKa fblJlh!Mb!Hhll{, 6apJib11\ fhlJlblMHbl)l TaMarua 

T¥Jl3KfhlChl. Anfllllll\hl )l(apaTbIJihICThltl lfyp,!l.aH Ali MeH Kytt FaMUJThl 

apl\b!Jlbl lllbll\l\UH 6ip fblJlblMH ra)l(a6bi OCbl ACil 6ine1.iiJ. 
M;;iceneuiu llCaJiracbtH 30-cypeTTe KeJITipeMi3. Ouhla aTLJ «Xa<l>H3 

J\opraH>>. 
AttTblJIFaH 86-cype.ne: ap 6ip u;;icpcn ()KaH) ycTiH,ue 6ip Ky3eTllli 

6ap eKeHi aiIThJJiraH (4 rutT). M¥Hhttl cattaTh! -1295=989+116+190.( 
.J,;,,i\j;, I .. I. '') 'f':t""~ 

Ocht caura llC¥Jl.llhI3 f\+'PhIJiblC caHhIH l\OCaMhlJ (56-cype, 75-76-
llllTiap ). 

JOO+ 
2605

±
1195 

= psoo = 19x 200=190x 20 
ll410 = 47x30 = 94xl5 

)Korapw.na aiiThtnratt.uap,n,hl TaMaUia epHeK TOJ1Thlp3,!l.hl. 
XaqmJ ce3iH llCeKe anhm I\apanhII\. Oran ropl\aJihl TOFhl3 - M::lH,ui 

caH,D.bt l\OCRl.lhl3: 

{
998=516+382+100 

989x9= 
980=620+260+100 

M¥ttaH lllbIFaJlbl 382-;;iynHe C3Hh!Hbm (I\¥.paH caHh!Hbll{) TOI(faFaH 
oph!Hhl - TaFht-llCaJblfhHKarh! )K=5 l 6. TepeH. Ma3M.\-'H,nbl FiUlaMH 3aT. 
EKiHini 880, on .n;a con T¥PaH l\aI<na cllH,ll.aphl. 0FaH l\aroa caH,!l.LIFbl.: 
88+92=180. 6-cypeT eKi 6eniM.n;i 6aenaHblCTbl. J\OJI.D:aHFaH a,nic: l\8Tap 
Ti3im-eH CaH,nap,Llbl)l ap I<aHCblChl eKi CaHHbll{ )KHblHhl. 0FaH 6iJ 6ac 
6aTa CaHblMeH T¥PaH J\~na caHblH uerhre aJI.IJ:bll\: 19+88+ 107+ 195+ 
302+497+19+516+535. 

JiaiiI<an I<apac~3 6¥JI caH,L1ap.L1bI!l Ke6ici 6enrini, caH,uap. 



Ui !J.., lDH IU ooi.1'1!,+!'f6.,. f!Jf ._>Jl'C ll)S 
~n.~.::. .. !!'!3!· ll}f•/J/1:0 •. r?.~I.- LA6*A'-. : 

30-cypem 

l>ipiHrni cyperre oprnra H¥P TarhI I 00+516+ 382=998=989+9 
caHbIH l\Ott.UbII\. 0Hbll{ attHanacbIH.Ua attThIJiraH caH,Uap ArrThl Arraw 
l\OpraHhIH )f(aca,!J.bI. (Xacjrnx I\opraH ocb1 Marhrna.ua).CoH.ua 6011a.uhl: 

136 

(19+88+107+195+302+497)+(516+382)=1208+998= 

=2106+100=351x6+100. 

Oehl caH,ll.hI )ICeTi ece Ke6ei:freMi3: 

351x6x7=35lx42=4114x3=147420=(2775+60)52. 

)Kal\rna irniH.ueri caH 2775, 2 cyperreH: 

19+88+107+195+195+302+447+516+535+516=2715. 

'' ",• 



M\!H.LJ.a TOFhl3 OphIH. )Ka3hll\ ()1(=516). 
6¥JI Catt.LI.hi AE)I()]; caHhIHa 1<a6h!ca,l(hl. 

2775+16lx20=5995. 

EcTe 6onch!H: 7<20 + 26) =161 
2 

6¥JI TaMama Mhlcan: 

883 ± 701 ={1590=53x30 
188=47x4 

M¥tt.LJ.a 701 - Pan;a = \.ii,; - 6ipre, 159 - Hoi<aT 53 -AXMa.LJ.. 
EcKepry. 6¥JI apa.LJ.a nai1raM6ap )l(¥Jl.ll.hl3hIMeH 6ai1naHbICThI. 

HaQ>chl ce3i )l(aH MaFbIHaCbIH.LJ.a aJibIHa.Ll,bl. CoHbIMeH i<arnp apa6wa 
HaQ>c ce3iHia oHaH e3reme TYCiHiri TaFbl 6ap. Mhlcani,1: OHbl ThIHhlC 
Man.rnaCbIH.LJ.a HeMece 3aT MaFhIHaCbIH.LJ.a aJia.Ll,hI: i<aH HeMec TipwiniK 
MaFblHaci,1 6ap. Oci,1 )l(aFhIHaH aJihln i<aparaH.LJ.a a.Ll,aMHhla Fal\hIJiw 
pyxaHH )l(aHbl eJIMeii.LJ.i. An on 6aci<a )l(::IH.LJ.iK HaQ>cini ene.LJ.i .LJ.ereH 
MaFbIHa T)'a.Ll,bl. OcbIHbl natt.LJ.aJiaHhm Kei16ip a.Ll,aM.LJ.ap )l(aH ene.LJ.i .n.e
reH Tepic TYciHiK ~hlpa.LJ.bI. Oci,1raH cai< 6ony KepeK. ,ll;eMeK, xacjnn 
11;opraHbIH.LJ.aFbl FaXJm-pyxam1 )l(aH Maari. On 6api,m J\¥paH, ¥nw 
I<;opraH MaFhlHaCbIHa anapa.LJ.bl. 

KYMic-Aii caHbl (47) )l(aHe TOp11;a caHhr. Oehl KeiiiHri caHra cai1Kec 
1'0Fbl3 opbIH.LJ.bl mapmi,1 )l(aCa.Ll,hII\ ( oa )Kai\ acThlH,D.a ). 

Anraml\hl cyperre OPTaJihlI<; caH 6ac 6arnHhla caH.LJ.hll\ MaHi (.n.e
MeK 19 ... 786). EKiHmi cyperre opTa.LJ.a aynHe caH an-paxMaH-an-paxHM 
(48). 

Anraml\hl eKeyiHeH: 19x6+393x2=900; 28x6+618=786 
Onap.LJ.aH: 786+140=900. 
140-rwJihlM. Oiinan 11;apaai,13 FhlJ1bIMHh1a anaTbIH opHhIH. 
KeiHHri TOFbl3 ophlH.Ll.hl wapwblra KeJieTiH 6oncal\, OHbla TePT 

6¥PbllllbIH.LJ.a: 786- 6ac 6arn, 2007-ranaMH Tai\, 393-)l(eTi ]\aT KeK 
MeTaJibl, 634-AJI-CaI<H6 ( nai1raM6ap )l(¥Jl.ll.hl3bl, 86-cype ). Onap.LJ.aH 
WbIFa.Ll,bl: 2007+393=2400, 786+634=1420=7lx20. 

0HaH l1Ib1Fa.Ll,bl: 142 
= 0.5917 = tg30°36' 

240 

0HaH lllhlFa.Ll,hl: 30°360r35°I61Jl-53=118°520 

118°5200 6ac )Kayhap ymKiJI 6¥Pbllllbl, 35°16' = 
70032

' 
2 



TeKwe opTaJibII\ 6¥pbllllbI, 53-AxMUJl. Ocw epHeKTeri CyM6ine 
(6!1Kew) caHb!Ha FblJiblM caHblH l\OCaMb13: 

{
282 =47x6 

142±140= 
2 

AmE.1 KyMic- AH: caHbl, eKittwici )l(\'6awnhll\ - f\ocaii cattbI. 
0HaH WbIFUJlbI: 282+2=284=7lx4= f¥fapa.n (AHl\blJ)= <Dapa6 caHbl. 
fblJibIM,nap.llbIH arncw bl.nwpL1c- AJI-hapMec *¥Jl.Jlhl3 caHbl. 

oacl\awa aHTl\aH.na A11Tbl Anaw aw 6onraH,na opTa,na l\a3hll\ eKi 
6onca )l(llLIHbI f¥fapa.n=<Dapa6 caHE.1 WblFUJlbt: 4 7x6+ 2=282+ 2=284. 
Oii.r1a 6oncbrn, 6¥Jl )1(¥Jl.Jlbl3 T¥PaH I\al\nacbIHhIH eKi 6ocaracw. 
OcbIH.Jlafbl aJITbl )K~me eKi caH.r1apLIH eKiHrni cyperre apa6 Tatt6acb!MeH 
6ep.niK. 0il:TKeHi onap 6ipiHe - 6ipi ail:HaJibll\ CblHllP 60Jib!Il Ta6bIJ1a.!{bl 
(2=Y, 6=1 ). 

Onap.llLI Gbrnaii )Ka3yra 6onap e.n.i. KemipinreH run catt.napwHaH 
Tafbl TaJiaH epHeK lllbffa.!{bl: 

MLICaJlbl MT 6aCblH.1l3Fbl eKi C03 apacbl 6ip HOl(aT (Te6c=T= 159) 
apK:hJJILI 'lKanracll;:lbl: 159+ 136=295. OcL1 ceKin.ni Ken MblCaJI.Jlap 6ap. 
Cyperritt 6achrn,na T¥PtaH 28 caHhIH (6¥PhIWTE.I) ecKe aJiaHLII\: 51° 50' 
-23° 50' ="'28° 

0CbIH.llafhl eKi caH 6enrini aJITb!H l\HMa MeH M3p)K8H 
6¥pblll!Tapb1HaH Wb!Fll;:lbl. 5IFHH Sin 38°10'=0.618, 51°50'-38°10'=90° 

{

180° 
101°55· ± 78°5· = 

23°50• 

Oehl eKi rnl\tarua T¥Pal\Thl rnfo1m emuey)l.eH wwraJJ,bl )!(HblpMa 
ceriJ. 0HhI 6blnaw )j(aJyra 6ona,nbl: 7x4=28= l 4x2. Oehl eKi caH 4 )!(~He 
7 'lKaJIIlhl ranaMH CaH,nap.JlbIJ-{, COHhltt iwiH;\e aJI.!{blMeH l\¥PhlJlhlCTbll\ 
catt.nap.JlhIJ-l Kimi .neyre 6ona,nh1. 0HhIH ce6e6i 6¥Jiap Tai\ )!(:me )!(¥Il 
3+7=7; 

CaH,11,ap,LlhIH 6acbJ, on 6bmaii: 

7±4={~1 

{
10 

7±3= 4 

Mµi,11,a 6i3.n.ep caH,11,ap 6acb1H ymTeH 6acTa.!{bll\, eihKeai 3aTI'Lla 
6ac Myrneci oHbla 6eTi )KaJbJI\ lK81\ ()K). On ea KeMiHJ.J.e yw Hoi<arraH: 

138 



()K0=3). EKi OHblH, l\blpbl (K,=2), 6ip OHbTH, Te6eci (TO=l). )].eMeK: 
1+2=3, TO+K,0=)1(0, HeMece: TO+K,0+)1(0=6. 

8JJeMi 6ip yw (3aT), KdiiH )!(eTi K¥PbIJJblC (6+ 1 =7), OHaH KeHiH 
ranaMH TOJJhll\ caH (3+ 7=10). 

OttaH Keiiittri Keneci K¥PhIJJhIC caH 6ona.uw: 2+6+ 1 =8+ l =9. 
Och1 eKi l\¥PhIJJhIC: )!(eTi )!(;me rorbr3 ¥l!Jlht 6apnI>II\ l\¥PI>IJJhICTbll\ 

Herb 6onhm ra6hIJ18.1J.bI. 
31-cyperre eKi ryp 6epinreH. EcKe cana KereniK ranaM,llbI 

K¥P8YlllhI 6apJJhII\ I<Hac l\aH.uac (cHMMerpm1), 3att,bI 6oHI>IHllla 6apJJhll\ 

r 
I .. 

,, ..... ,,6 , 
'JYtf~H 

31-cypem 
1&9 



Iq!phlW (Iq!phIJthIC) KpHCT!UI 3arrap OCbl eKi Typre Heri3)J.eJJreH. OJJap 
TeKwe ))(;;me !UIThl I\hlpnb1. Oehl eKi cattHaH 11<eTi ll<;}HC l\bipbll\ Wb!Fa,L(hl: 
4xl0=40. A6')1{,[( ece6iH)J.e: 400+40+4=444=222x2. 

o()pi TepT 6onhln cattana,L(hI. 0HaH lllbIFMbI: 7x40=280. 
40+7=47- K)'MiC -Ai:t 
7+4=11-Aii. 
Aii )J.ereH ryciHiK eKi ryp,neH J\¥PblJ1a.nb1. 
On 6apbm 6apllhll( XHMWI Herbitte COFa,!J,bI: 

4+11=15; {
26 

15±11 = 4 (AJ!XHMHll epHeri). 

)l(orapbt,na aiiTblJlFaH «XacjmJ» caHbIHa Au caHhIH l(ocaMbl3: 
989+ 11=1000. 

Tand 6ip TaMa!lla JaT FhlJlbIM caHhIHa Ali caHhIH l\OC8Mb13, 60-
Jla,L(bl: 140+1l=151-epKew ( cattaJW''l"l.l..) l\OC t~pKelll liaI<apa ( eKiHllli 
cype): 15lx2=302. <ff()aipiHeH )l(~p.neM, }\¥paH.na K,opFaH». OcbI caH
)J.apMeH 6aiinaHblCTbl 6acl\a epHeKrep.ni m:ywhI e3i I<apacThlpa 6epep. 
K,opbITbIH.IlhI)J.a 6ip epHeK: 2605+ l 95=2800=40x70 

6acl\a catt 2605 - aiiTbIJIFaH 6oJJaTbm 11<¥Jl.U.bl3.1\bl acnaHra cepT CT

KeH rurrrap caHbl (56-cype, 75-76-a11rrap ). 
EKimni caH.JJ.a aHTbIJIFaH )l(ep 11<apbIFbI (t ..u..lbAn-Ca,L(bIF) ( 86-cype, 

12-a11T). 6acl\a!lla aiiTl\aH.LI.a AcnaH MeH )l(ep.ni~ I\a6b1Cl\aH epHeri. 
EKittwi '))(aFblHaH onap naiiraM6ap.nhla catt.napbI: 40-nauraM6apJJbII( 
caH, 70-An-MttFp8'))( F8JlaMH cacpapbl. 

OH eKi aH-))(¥Jl.LJ.hI3 caHbIHa AJJ-Epy11< caHbIHa Amaii (54-An
J\aMap) cattblHa l\OCaMhIJ: 24 76+54x6=24 76+ I 08x3=24 76+ 324=2800. 

AHThlJIFaH caH lllb!Fa,L(bl. OH:JJapcwJ An-lip~ cattbI MeH 0Tb1pap 
caH I<a6anau 1<;a6Mca,L(bI: 

140 

2476±%·807= 

{
3553 = 888x 4 = 222xl6 

2476±1076= 
1400 = 140 x l 0 

TaMarua epeeK. 4/3 -on-<l>apa6H 6oiiLinrua Kye eoTachl. 
OttaH WhlF~hl: 1076+634=1710=190x9=19x90=171 
171-1\Hac catthl. 32-cypeTKe KeweMh. 



,.'"if.,~·11·-·- --~-
[{_ ~ ~!}~!Hll 

31-cypem 

l:\¥PAH ¥Jlhl l:\OPF AH 
)J.OC XAHA 

liapJibll( raJl3MHblH. ¥Jlbl tcypblJILICblHaH 6acran T3Mb1p,!lblt{ cory 
TblHLICLIHa ,neitiH 33Tiap apaCLIH)J.a .noCTLII< 1(3CHeTiep 6ap. 0llbm 
6:ipiu l\a?.rryra a,naMHLIH. K.a6ineri >Ken1eH,ni. lih 03 WaMaMLl3 KeJireH
we Annah l(anaca 6ipHerne MblCa.JI.napra TOl\IaJILIII erneKIIh. 

24 - Hw cypecilme KeKTep Men )l(epJlin: H¥Pb1 6eitHe 6ip ilDIC}' 
- Map>KaH ceKi~i .nereu WIT 6ap (35-rurr). OcLI cau.nap JlOCTbll\ 
26+22=48 

2149.S.Jl uerilieae .nen 6i.neMi3. 

··., 



214+48=262. 

Otthlfl apa6rna TaH;6ach1 T¥Patt l\aI<na J\¥PhIJihIChltt)J.a T¥P: Otthlfl 
yrn ececi 6ac 6a:Ta 262x3=786. 

A)J.aM 6anacbltt Acnatt aiittacbl eTin )l(apaTK:aH 54 -A.n-1\aMap=Aii 
cypecittil-l 6ac cattaT )l(JrnaFhI con Ky+K6 =(26+22=48) yS.fi 6achI )1.en 
6ineMiJ: 54+371+55=480. 

EKi KeK f¥fapa)J. cattbI 284=7 lx4=.i.J4-c. On <I>apa6 nett caH)J,ap 
eKetti 6enrini. Oehl cattrn 220 catt )1,oc caH 6onwn Ta6h!na)J.bI. E¥JI eJi 
FblnblM TapHXhIH)J.a eTe epTe JaMatt)J.ap.natt 6ap. On rypanbl Mblcblp 
enittett TaFhIJihIM anrntt Ih1cj>arop )KaJFatt TaMarna CbipbI 6ap .nerett. EKi 
catt.nhl )KaJIIIhl 6eJiiM.uepre 6eJiin, conap.nh1 I\OCI\att)l.a 6ipittifl 6eniM 
)l(Hhlttbl eKittrnicitte Tefl 6oJica, con eKi caH)J.hI .noc caH)J.ap .nerett. 

Cotth!Mett <I>apa6 .noc catt1>1 6ona)J,hl: 284+220=504. EKimni 
)i(af'hrnatt XaI<Thll-l yiii-}\aF6a yl1i (i..,.aSW::i) OJI .na .r1oc catt 412+92=504 
Oehl cattrn 6ac Xa,LIHC catthltt I\OCaMhl3: 

{
1070 

566±504= 
68 

62+26={
88 

36 

1070=214x5 

8-cypeTTifl OpTa)J,aFbl JKeTeyi OCblJiap: 
84x6+566=504+566=1070. 
Oii.ua 60Jic1:.rn, 6¥JI 1070 -wll. -ynIKiJI - hl,Uhlpblc eciMi. AiiTblJIFatt 

f¥fapa)J.=284 OJI ,!I.a coJI naiirnM6ap ~JJ.hl3bl e,ni Foil. OJiap,natt 
lllblFa)J,hl: 786+284=1070=566+509. 

Onap)J.att lilhlFa)J,hl: 786+566+ 284+504= 1352+ 788=2140. 
D¥Jl irnKi 1KeTey.r1ifl ChlpThlttaH TaFhl con caH)J.hl l\OprnanMb13: 

107xl2=1284. 

142 

D¥Jl Keiiittri caH 6ac - )Kayhap yrnKin catthl: T= 159 
)1(=516 
l\=609 

1284 
)l(HhlHhl 6ona,llhl: 504+566+ 12~.4~~~~4 ... ,QHI~I 6i3 KepiH6eiiTi.,i )!Ce-



Tey TYPiH.ue l\OH.UhII\ (oH; )Kai\ acTw) (25-cypemeH CaJihICTL!pLIH;bI3). 
Con 6oifwmna anraH.ua OHaH UJh!FaJJ.hI: T= 159 

3)1{=1548 
3K,=1827 
)l{HhIHbl: 3534 

EH.ui OChI eKi caH.UhI CaJibICThipaMbl3: 

{
5888 = 92 x 64 == 256 x 23 

3534±2354 == 
ll90==119xl0 

Oifnan l\apaH;hl3, TaMaUJa epHeK. 
0HaH UJhIFaJJ.hI: 1101+119=61 Ox2; 

570+40=610. 
)J,ocThil\fhlH; eH; TaMaUJa 6ip eptteri: 

542+ )J,=29 l 6+504=3420= l 90x 18. 

M¥ff.lla 542=2916 6¥pbIH KeJITipinreH 15-cypeHiH; 87-ruJT caHhI. 
OH.Ila naifraM6aphIMbl3ra «K.aifrnnayUJbl )KeTi )KaHe ¥JlhI I\¥paH 
6epin.ui» .uereH. Oehl ruITTbIH; ;;ipin caHbl 54-An-K,aMap (AH.Ubll-1 caHaT 
.uape)KeciHe .uan lllhiryhI - e3i 6ip rnMa11Ia. 0HhIH; ycTiHe .uocThll\ caH 
l\OCbIJIFaH,!la ra.naMH CaH UlhiryhI M¥f)KH3a .uen 6iJieMi3. 0Hbl 6b1JiaH 
eKi Typ.ue )KaJaMhI3: l 90x 18= l 9x 180. 

190 - ranaMH 6ec TeK caHhl, 18 MblH; ranaM. 19 - 6ac 6arn 
- TYPa )KOJI. CypeT acTwH.ua ywKiJI )KaCaJl,!lhI. 0HbIH; l\hlpnaphi: 
634+618+566=1818. 

E¥PhIWTapw:53°44 u+6l 04d4-64°364=18dJ Onap.uau lllblFaJJ.hJ: 

634+618=313x4=626x2 

618+566=286x4=26x44 

T¥PaH K,al\nacbIHhIH; Heri3ri epHeri OCbIH.ua T¥P .ueyre 6oJia,ll.bl. 
Tarbl conap.uaH lllhIFaJJ.hJ: 1818+ 382=2200 

1818+54=1872=36x52 

52±36={
88 

16 

1818+1284=3102=329x8+351+119=2632+470 

329 - An-paxMaH, 351 - An-CapaTaH, · 119-I<;aH.uac, 6;;ipi 6enrini 
TaMama epHeK. 



b¥PhlillTap,!1,aH Mb!Ca.JI: 

313 
=01722=Sin9°55' 

1818 , 

OHaH UJLIF~LI: 

9°55ll:59 5= l l 9x5 
9°5sD+92°=! 01°55° 
64 °36£1:38°'7 6 lh646x6 l\03FMLIC (nlMy$) 

53044• 806' 7i •• --= =om= uy 
4 

64°36 4=61°4d-4-88° 2 3876+214x2=3876+428=4304 

4304 - Xam1$arrap caHLI. 
oacI<aCbIH 01\)'WLI 03i l\apaCTLipap. 0CLIMaFLI Keii6ip TaMawa 

TyciHiKTep.n,iH. aCTPOHOMWIJILII\ Ma3M¥Maphl 6ap. Conaprn KeneiiiK. 
A.rmhrMeH f¥Tapa.n, (AHl\b13) caHbIHbIH. .n,ocLI 220=110x2, MarHHT 

TaCTLIH. eKi 6acLI ceKi.rmi (Fe304=26x3+8x4=78+ 32= 110). 
OHLIH. e3i Aii= 11 eKeHi aifTLIJI.n,LI )!("He I<Y K6 aifTLIJI,!l,LI 

(26+22=48). 
CoHhIMeH l\3Tap 3cTpoHoM~3 6ip TyCiHiK 6ap OTILII\ ~ereu. 

0HbIH. apa6m3CbI MhIFJI3$-220- Uh.. OHbIH: Tycinri l\a38I\lllB A63f\=104 
Man,rnachIH3 KeJie~i. On3p~3H lllLIFa.n,LI: 

324=54x6=108x3 
54 - An-K;aM3p (Ail) 
29 - Mb1c- llionnau 
284 - Aiil\bl3 
Ott3H WbIFMw: 

{
324 

220±104= 
116 

{
608=19x32 =38xl6 

324±284= 
40= 

Eacl\31113 3HTl\3H~3 KYHHiH: (imKi) XCaFblMaFLI yw WblpBI\ 
KeK: Aii-Aiil\bl3+llionnau yweyi ocblu~aii 6ac 6aTa (19) lf¥p reK 
( l 62=256) CaH~BpLIH 6epe.n,i. D¥JI yweyi XMLII\ 3H;Ll3LIH'AaFbl DIUIH· 
AHl\bl3+ TaH.Chll\ MBFblHBCLIMa. Onap K,03LI-KepneWTi, .llFHH XCblJI 
144 



6acb1 - XaMaJI):\hl i3t1ei1J1i. XaMaJJ CaHhl 78-catt 6aChI"' l 3x6=26x3 
-AJITbI Anarn yrn )!(y3. OttaH WhIFaJlhI TOPK3JihI TOfbI3 TaCHr-9=(~) 
HeMece Kanan AxMall 

r 608 
530;!:78=J l 452 = me6eH-MBZHUm 

452= l l 3x4 113 - 6yHHaH-KopraH 
EpTe.neri aH,bl3.L\bIH, )!(aJJrach1: 
f¥Tapat1 (AHl\bI3) AnThl YpKep.ni11 6ipey Maifat1aH rya,ll,hl .ueii,ll,i. 
Oehl Maiia ryci1-1iriHJ1e Chip )J(aThip. J\a:mKwa, T¥pattwa aH,hI3lla 

)J(eJIMaiia 6ap, Mafta603 6ap. 0HblH, 3JifaWl\hlCblH TyH:e M3fhlH3ChIHJ13. 
AcnaH)J.bll\ 'lK¥JIJlhl3 MarhtHaChIHJla )!(eJI - Matta - Tyi1e -1\ollH Ai1J1hIH, 
Tafhl. MaH:a6o3 -)i(hlJIJlhl - WonnaHHhIH, TafbI. ).J.eMeK, I<a1a1(rh1H, AH:
MaH illoJinaHbI )J(enMai1a- Mai1a603 6oJihm rnfihma):lhl. EKeyittiH, oprn
ChIH.ll:a AHl\hI3 (K,w3all) 6ap. 

EKiHwi )!(arr,rnau Matta 1~erett K33aKma - yfli.nrett-MaJ1Jia11raH wen, 
MaJI )!(eMi: Apa6wa aiiThlJIFaH MHFJUHjl --{lTThIK-A6al\ .[(;\JI COJI CIUII\Thl 
rnacjl- MaJI )!(eMi -wen MarhIHacbm,n:a. 0HhIH, caHJlhtl\ M:mi ]\anaM MeH 
caH):lac I<anaM =r-!i = 1 70""w.li:. 

KettiHri ce3J1eH.....£h..=orrh1J\ =)J(eJt.L\ey - Mafiara 6afi.riay Marhmacbl 
Whlfatlhl. EKiHwi )J(aFhJHaH Matta ce3i - MaHH-M11a-cyJ1hJ-)J(eMicri 
MttyaJihl - opbIH MarbrnachJH.J:la. 6¥JI lllhIFhtC ne11 6aThICKa opTal\ 
ce3. K.wraii!lla Mao coraH cora,n:h1. On raJJaMH ararn TYT=Tor=uji 
MarhrnacwHa 6apat1h1. 

EH,ni 6ip OHJian KapanhlK! 
)J(hm 6acwH ai1h1py YpKepre 6attJiaHblCThI eKeHiH 6ineMi3. )J(en 

Mafia ,11.ereH C03Ai )i{hJJI MaHa, JIFHH )J(bJJl 6aChlH aiib1paTbJH Tai( -
l\OpraH -A6aI< ,11.ereH ce3 WhIFHJlhl. fblnhIM 6ach1 con - I<:aJiaM. 0HaH 
lllblF3,!J.hl: 

{
274=.137x2 

170±104= 
66 = 22x3 

HeMece - 274x2=548 - AJI+lfal\yr=(u.,S\,!11) (55-cype, 58-MT). 
).J.ocThll\ opwH-).J.ocxatta oci.maH 6acrana,ll,bl. 
Ai1, lllonnaH, TyH MeH KyH MaFbIHacbIH):la. Orrap,nbIH, eKeyiH

,11.e epiTKeH AHl\bl3. EacI<awa aJ.iTI<a11.na AJ.i-KYMic (47). KyH ~ aJITblH 
(79). 0Hb1H. xa6aplllb!Chl TaH, illonnaHhl - MblC (29). OHaH WhlfaJlbl 
50+29=79. AHl\bl3 MeTaJihl cwHan (80). ArrTblH )la, KyMic re, CbIHan Ta 
epi.ni (ManraMa). o¥JI yllleyiH 6blJiaii anraH: 

AM.-Ky-Mwc (KyMic) - lFHH aI<+Mwc lllonnaH - Mbic. 



Attl\bl3 - C}'Mh!C (}JfHH cyhlK: MhlC). Malia .nereH ce3 OChIFaH 
COF3,nbl. 

Onap.uaH llIWFMhl: 29+4 7=76= l 9x4, »FHH 76-cype a.naM. Eac 6aTa 
l\oprnHhl. OrnH C}'MhlC - Maita K:OCaMhIJ: 

XllMJJ.DI CaHbl. 

{
156 "'26x6 = 52x3 

80±76= 
4 

Ocwnap.u.hl canDICTb!phm l\aparnH)J.a, TaMawa M~cenenep 

l(,03F3n3,Llbl. An-CapTaH -llIMH -1\0}JH ( 4-Myrnen) ai'i.nhlfl TaFhl eKeHiH 
6ineMi3, OHhlH C3Hhl 351 

EKeyiH l\OCaMhl3: 

{
507=169x3 

351±156= 
195=39x5=13x15 

{
1011 

507±504= 3 

{
2112=132xl6 

1101±1011 = 
90=45x2 

TaFhl 6ip TaMallla 3aT aH:TwnrnH An-CaprnH-lllrurn-l\o.11H caHh!Ha 
eKiHUii Mylllen JK¥.1l.U.hl3 c:iyip caHblH l\OCaMhl3 (706 -.;.;. ) 

{
1057 

706±351 = 
355 = 71x5 

OH caH TepT 6aclllhI nepiwTe caHhIHa .n:in: 

246+111+318+382=357+700=1057 

0Hhl 6hlJlaH M3fh!HaJJaHMbl3 700 - xaMCa 6eciHllli TeK - JK¥.11,llb13. 
357= l l 9x3, )l{epniK 33T - K;HrutC, YlllKin. 

T¥PaH K.al\Ilacw 6oiihlHrna 6¥JI eKi caH,11.hl Ke6eiiTeMi3: 

257x2+700x6=714+4200=4914. 

KYH MeH Ali caH.u.apDIH l\¥PaH cypenepi 6oiih1Hwa ancaK,, 

91x54=4914 
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AHTbIJffaH MyweJ1ep 2 (Cayip) Kytt wapwwc1>1, 4-An-CapaTaH Ali 
wapwhlCbI. 

Oi!narr 1<apaH,bI3, KUH.LI.ail TaMawa!? Iiapitte 6ip caiIKec. 
'>K¥n.LJ.b13 aneMiH, KeKTep.LJ.i, )}{ep,ni fopitt 1<aMTb1tatt TaH.ipi TaFbl, 

OHbIH, rrepiwTeJiepi. 
6¥Jiap .LJ.OCTbII< ttwaparr1>1H, ranaM11 3op T¥JIFMapb1. Ett.LJ.i I<83ipri 

FbIJibIM.LJ.a 6enriJ1i 6onbm 0T1>1pratt eH, Ki111Kette - tt;niK rypitt KepeiiiK. 
On J<bI3bIJI 1<aHHhlH, Tyi1ip111iK e3eri reMorno611H. 

I\aHHbIH, Thlttblc - ,1.1eManwc e3eri e3i 6ip Hacpci MaFblttacmma. On 
eKi,1.1eH rrapnattratt rnpr TeMip aTOMbIHaH 'f¥P8,llhl. 

A=36°A1 B=)J,=25,2A, )l(=40,3-33,4A 

A-attcerpeM, cattniMeTp.LJ.iH. )l(Y3 MHJlJIHOHHaH 6ip 6eniri. 
)l(-apacbl aJihlcrnn (40,3A) )l(atte )l(8J<hltt.nan (33,4) OTbipa,llbI. 
Tr:.rnhlc ttacpci Mari.macb1 oc1>rn,LJ.a. 
Eac1<a enmeM.D;epi T¥P8J<TbJ. 
A=36 - meH.6ep catt1>1, 

E= 36 '7 =25,2 
10 

. . Q . . TT 36 • 7 25 2 
JIFHlf )KCTIJllK. JI 031 CKl )1(81\fbl, lffHH µ,= -~ = , 

10 

EKeyiH 1<;ocaMbl3: E+)J,=25,2x2=50,4 ,llOCTbll\ cattbl lllblFa,llbl. 
A6aH,llbllC «)l(yperiH.ttia Ty6itte Tepea 6oiina» .D;eretti ecKe -ryce.D;i. 

Oiinarr I<;apaJibII<;. op tta$ci,ne 6ip Ky3eTmi 6ap (86-cype, 4-iurr). 
Oehl catt.D;ap.D;bl 1<;ocaMb13: rrepimTe+Ha$ci+xacptt3+I<;ana6 (*YPeK) 

1057+190+989+132=10(1057+19o+989+132)=23680=640x37 

Onap.D;hl 6r:.mai! )Ka3anr:.11<;: 

190+132=322 

1057+989=2046=1946+100=1057+47+53+889 

322 
= 0 1654676 

1946 , 

Sin9°32u 
lg 9°24° 

70°32°- 9°32lh 61°oof!.3660° 
l 9°2sD- 9°32Cb 29°=29x60=174cfJ . ·. .. . .. - -



OttaH rnhlFaJlbl: 

322=7(20+ 26 )=7x46= I 4x23 

1946+619x6=1946+3714=5660=566xl0 

K;:iMin 6ae xa.uttc. AJJThIH HMaH - AJJTbl Anaw. AnarnaxaH KyJCTWi 
rrepirmenep. 

E¥JI Kyp.ueni M;:ieeneHill )KaJIFaChIH 3-cyperre 6epeMi3. 
Bae 6arn.uarhl a.n-paxl\taH ceJ.uepiHil-1 catt,nbll\ Matti 6en-

rini: a.n-paxMatt=329, )KHhIHhI: 329+289=618=289x2+40. Ocwtt,naFbl 
eKi eaura Ke11in 6eneMi3. Onap IT =289, 40 - naliFaM6ap eaHw. AJI 
17-eype an-aepa, naiiraM6ap.Uhlll ranaMH Fa)KaHhm ca$apb1. 

«I\¥JihIH 6ip Tytti, eJiHe 6enrinepi111imi Kepeery ywiH Mee>1ci.u 
XapaMHaH, 6i3 aiittanaeh!H 111y6apal\ l\hlJJraH, Mec)l(i.U AK:cara anapbln 
Annah, aprypni KeMII1ini1<TeH rr;:iK» ( 17-cype, 1-rurT). OHaH api K:apaii: 
«)l(eTi KaT KeK lK;rne )l(ep, eott.uaii-aK:, oH.uaFhI 6onraH,Uap, AnnahTbl 
n;:iK .ueii.ui» (44 - ain). 5IFHII rnc6b1x attTaJlbJ. 

0HaH gpi K:apaii: «l\¥patt.ua 6apJJbII\ .uepTKe rnttrra lKi6epin.ui» - .ue
reH ( 82 - IDIT). 

EKiHIIJi :ll<aFblHaH 4 7-cype.ue 6bwaii .uereH MT 6ap: <<,[(iH
re K:apehlnap.UhIH l\OJibIHa forniK rncTiH 6onea onap lKep )l(y3iH 
6yn.nipin, )l(al\hIH.Llbll\ 6aiinaHhieTbI y3yre Tblpwea.uw» - .uereH (22-
ru!T). Oehl ruirrarh! Apxaw i>L... )=250 ce3i MeH 6ae 6aTa,n,arw AJI-pa
XHM l":i"')1=289 e1:n.uepiHiH ry6ipi 6ip (Xanmpa AnTaH F¥JlaMblHblli 
e116eKTepi 6oiibrnrna). OttaH Wblfa,nb1: 250x4=2892+40+ 382= I 000. 
Eip rn111arna epHeK. OH )i<eTi eaHblHhill apa6waeh1 ea6Hr rawypH ~ 
=626+132=758=LlJ~ 

OH.ua 626=3 I 3x2. 
Oehl eaHra gyirne eaHhIH l\OCaMhB: 

758+382=1140=190x6=19x60=38x30 

TaMaIIJa 6ac 6aTa, ranaMH J\¥paH .naH.napbl. 'AoCThll\'fblli 6acI<LI 
Ke3i OCbIH.Ua. EKiHwi )l(aFhrnaH ottaH rnhIFa.llhI: 

148 

646+62=682+26=708 

{
1466 

758±708 = so 

{
758 

HeMece 708 ± 50 = 
658 



M¥H~a 50-achlJI Tac caHhI (Ma)l(aH CaC0=5p ) 33-cyperriH. 6ec 
6eliHeci: 

AJIThl anam=J<a~ac ~ K:oprau, 
OpT~a 6ac x~Hc 566. 

119x6+566=714+566=1280=256x5 

IlemeHe lf¥p. 
Ochl~aFhl AnThl Anam (haH,uac) CaHhlHhlH. Mllf'hlHacw 6ap. 0HhlH. 

6ipi MLIHay: 2(246+ 111) =2x357=714. M¥u,na 246 )l(e6ipeiHn, 111-MH-

33-cypem 



Kalihin nepiwrenep caHw. Onap )l{cp MeH Kmrrin l\UTh1Hacrnph1t1,1\aFw 
JaTiap. An 6acl(a eKi nepiwTe 318-fa3pattb111, 382-Hcpaqrnn ~nap,ua 
KtlKTe (T¥PaH l\al\HaHbll\ Mmt..uafauacwH.na, 6-KeKTe ). Onap,uh1 aJIThI 
eceneih.1i3: (318+382)6=700x6=4200. 

Ett.ni 6apiH 1'0CaMhl3: 

714+4200=4914=54x91 

Ocw )!(llhIH caH l\¥pUH.D.aFhI 54=An-}\aMap (Aii) )K<lHe 91-An
lllaMCH (KyH) caHarrapb!HhIH 1<e6eiiTiH.niciHe Tea. Oehl TaMama 
Mµ/KHJaHw 6i3 nepiurrenep caHblH aTU.!lhll\. 

M¥H.1l3fhl TaMawa H;:!pCe OCblH,!la eKi CaH.D.ap OH )KeTi caHbl apl\blJibl 
JKaJirac U.!lhl: 

42x 17= 714. Olinan l(apal-(&IJ! 
0HaH WhlfU.!lhl: 42x ll 7=42xl 3x9=4914= 378x13=63x78; 
63 - naiiraM6ap )Kachl: 
78 - caH)l,LII< caH. 
OttaH Whlfa,!1&1: 

f141=47 x 3( KyMic -A) 
78±63:01 

ll5 =mac 

OttaH Whll\l\UH 6¥PLillIThl aJIUHhll\: 
0, 7 l 4=Sin45°34' OHaH llihlfa,!lhl: 
26"34'+!9° =45°34' 
tg26°34 ';(),5 H¥x 6¥Phllllbl . 
.Ll,eMeK 6ac 6aTa caHwHa 1<eJI.D.iK: 19° 60=1140=38x50.0cbl KeHiHri 

eKi caH TaMama epHeK lK¥M6a1<: 

{
88 = 62+26 

50±38= 
12 

J\¥paH.n.a 6¥JI cypenep ~pinneH (M¥I<aT TaraT) 6epinreH: 38 -
ca.n=(90 - '-""'") 

150 

50 -1\acp (I\=100= _:; ). EKeyi 6ona.nh1 ranaMH (6ac 6aTa) caH 

10+100=190=19[10=50+50+90 

li¥JI caH.rtap.nw «anXHMHH» apueriH mwrapraH6bl3. 
2(6K+l)=C 

~ I ~ I 14 

2 3 4 5 

26 38 50 62 

6 

74 
7 

86 



2, 86 eKi TCtni HHCpT - l\OChtnMaiiThlH 1113,11.ap (2-re.rrllii, 86-pan.oH). 
14, 26, 62 6ec TeK 1<anra11 eKeyiHeH KepceTiJieJJ:i. 

On TOFhlJ 6ac 6arn caHhl 6onrnH)J.a, on )KCTi coran Th1Fht3 6afuJ.a
HhtCTb1: 

{

36 
19±17= 

2 

0Han WhlFaJJ.hl: (l 9x l 7)2=326x2=646. Ep apa6wa Ta.Myp
J<03FaJihlC JJ:ereH ce3,ll.i" caHJJ:hll\ MJHi: (.;_,..:i=646). 

0Hatt WhlFaJJ:hl: 646+62=682+ 26=708=286x3. 
D¥Jl apan.a TaMyp canht MeH aJI-MliC8J< canLI (682= J\4-JI) reMip 

reKTiU etd 6aChlH8 6ailnaHhlCTbl 60Jl)'hl 0Te T81\ta M83M¥H,Uhl: 
682+26=646+62=236x3 
On eJi 6oJI,!\hl ,:;_H .:ft. =236 xi.ereH ce3J{iH. WITThlH. C8HJ1.hll\ 111:ini. On 

e3i :iym1e canra 6aiinanh1CTh1. 5lrn11: 382+236=618. 618+382=1000. 
Oehl caHJJ:hl 6ac 6aTa cattr,rna l\OCaMhl3: 

/ 1494=83x18 = (52+ 31)18 
786± 708 = l 78 = C8H = 13 X 6 

Oehl canra l\OCaMhl3 l\UJiailw la.'lThIHIIIhl 1<aT) MeT8JlhlH: 
708+50=758 (OH lKeTi) 
658=329x2 (An-paxMan). 
Ott eKi MYWen - ail ~hl3 ece6iIUI.e OH )KeTi CaH)J.hl eKi aT 6ap: 

6ipi-3-MyIIIeJI )J(ay3a ( eri1-6aph!C ). CKlHIIIici 10-M)'IlleJI -)J(a,11.H (Cep
Ke-TayQ!J<). E¥J1 eKeyittili oprnchtIUI.a 7-MyIIIen (10-3=7)- Mman (Ta
p83hl= I 08 - )J(h1.lll\hl ). O.llap.uatt IIIhlFaD,hl MhIChip ywKin ( acThlHll.a.Fhl 
cypeT). OHaH lKJHe UihlFaD,bt: 108x 17= 1836-npornu: l 71=289 - an:-pa
XHM. 

YUIKiJI )Klih!Hhl: 17+ I 08+ l 7=142=7 lx2. 
Cy1>16i.11e catthl (6-Mywe.11, T~1JaH K;al\na 6ocarach!). On 6ocaraHhlH. 

Keri 2- F+rrapan. (Ml\hl3 ). 0HhlH C3Hll,hll( M~Hi Ta.Fhl COFaH COFaD,h.l 
7lx4=284 )KQHe on ct>apa6. 

)l{orapbl,ll,a aHTLIJIFaH nepiwrenep CaHh!H Ta.FLI 6ip lKOilMeH 
Ulb1FapaMLI3: 

542+[ A]+6h=2916+ 1284+714 ==4914= 54x91 

0HaH epHeK UJLirapaMLI3: x2-7lx+918=0 
xl=54 x2=17 >.> '~ :,,,. .. ..,,,, • ''« 

lSl 



SIFHH OH :>KeTi MCH 54-aJt-l\aMap (Afi) J\¥Pb1Jlb!M)J.ac: 

{
71 

54±17 = 
37 

OiiAa 6oJICbIH 37-caHaTihI caH: 

37x12=444=222x2 

9 - cyperreri 6acl(a ecemep.n.i Ol\YIIIhl i<apacn.ipa 6epep. 
MdceneHin :>KaJIFaChlH Keneci 34-cyperre 6epeMh. 0Hhlfl; aThl 

«6ynne ywKin :>K<JHe .n.ocxaHa». 
34 - cypeT. 

8YJIHE YlllKIJI - ).l,OCXAHA 

E¥J1 M;iceJienep >KeKe-:>KeKe attTbIJtraHbIMCH onap11.wn apaChIHhIH 
6attJIUHblCbl aihbJJlMUFUH. EHAi COJI M;ICCJiere TOI<TaHMbl3. eynne 
ywKiJJ iwiHe Cbl3b1JiraH weH6epl(i OH eKi Mywenre 6en11.iK (34-cypem). 
Onap.Ubt ywKiJI MCH TyiiicKeH HOl(aTTapbl 6ip l(blpbI 2- Mymen c::lyip 
~ Cnb1p. OHaH KdliH eKi11wi l\bipbt 4-5 l\1ywe11.ucp K;oHH - ¥ny, ywiHmi 
l(bipbI 9-Mymen -MewiH. 

An.a.h1MeH KeJre TYCCTiH H::ipce ::iynue ywKiMiH. .ll.OFaJI 6¥-J>billlhlHaH 
A HOl(aTbJHa _r1,eiii11ri cbI3btl\ - 487. OJI ywKiJJ.UiH. ¥JbIH l\blpbIH eKire 
6enel(i: 640+ 360= I 000. Ocw Cbi3bil(neH 6aiiJiaHbICTbl Kerr Mdcene 6ap 

Conap,UbIJ-1 6ipi: 
I 504 = 2s4 + 220 

487±17 =I 
l470 

5lrm1 coraH OH >KeTi l(OCl\UHJia JIOCTbII\ caHbl Wblfa,!lbI )IC:lHe KyMic 
ail CUHhl WblFa.ll.bl ( 4 7x I 0) =64x5. 0Cbll-lbll-( 03iH,[(C TaMawa MaFbJHa )Ka
Tblp. 

Omrn ::ipi: 

{
l472=92xl6 

758±119 x6 = 758± 714 = 
28= 7x4 

OH )KeTiHin AnThl Anam -1\aH.n.ac neH ochl 1<a6blC)'hl 6ip TaMama, 
92-I\ar6a, l 6-6an cypeci, HfHH An-Haxn=3l+88=119= ~I . OraH 
)K;:iHe 28 ceriJ, 6enrini ca11, dpin CaHhl. 

1S2 



34-cypem 

Tarbl 6ip TaMawa epHeK: 

f 678 = 113 X 6 = A6aii CBHbl 

661±17=1644=161x4.( 7(202+26)) = 161 

M\rn.Qa 661-Kaqm an-xacaHaT ( 661 -..:...l.l...:JI) :itml\ChlJihIK. )l(eTKhywi 
JK:me facMatt=66 J = W~ 

Ott )Ken MeH l\hIPhIK. eKi c~ap)I.bU( apac.Ll.HllH TaMawa epHeK 
llihlfllJJ.bl: 

l 7x42=714=119x6 

714+42004914=54x91 

M\llihl nepiwTeJJep cattbl peTiMe 6blJlaii :lKa38Mbl3: 



2(246+ 111)+6(318+382)=714+4200=4914 

Oratt 6ac 6arn catthIH I<OCaMhI3: 

{
5700=190x30 

4914±786= 
4128 = 86x98 

l\aihaJiaMa catt.nap: 
AiiTwrrraH "YJIHe ywKiJI.neH lllhlF!mbl: 

153xl2=1835, 

153+487=640 

153+360~513=17lx3=19x27 

487+360=847 

847+17=864=108x8=432x2 
6ip rnr.iawa caH naiiraM6ap .nattf'blJihIHatt: l 7+351 =368=92x4. 

M¥tt.n.a l(aTap eKi aH-XC¥J1,!l.bl3 catthl: 3-MyweJI-)l{aY3a = 17 (BapLic) 
4-MyllleJI aJI-Caparntt=35 l (I\OHH). 
oyJIHe YllJKiJI,11.itt 6ac 6aTa K,hlphl ( 786). Con ,naH,FhlJI,11.a. Con ~Lm 

yiii eKeHiH 6ineMi3. On 6aFblT T¥PaH l\aI<naHblH 6ocaracL1. 
Ott-)f(eTi MeH An-Cal(H6 caH,11.apL1HaH llJ¥FhIJJa caHhl WLlf'a,nL1: 

{
1392 = 348x4 = 29x48 

758±634= 
124= 62x2 

OcbJMeH J<arnp KipeTiH 6ip TaMallla caH an-Xru1mp=rac=242= ~I 
Ocb1 caHra )f(ll3b1I<=)l{al\ ()1{=516) caHbIH 

{
758- OH - !Kemi 

516±242 = 
274=l37x2 

fie 
Keiiiuri caH 13 7= f2 

0HaH Wbffa,11.r,1: 274x2=548 An-Hol\YT .::..._,ru1 
Oiinacy KepeK! 
T"1-1ip.n.itt tf¥Ph1 KeKTe T¥PaI<TaFaH .neteH aJIT 6ap: J. _,.JI IJ_,.,.1 0HLia 

caH,11.bll\ M;lHi: 477+601=1078. CoHLIMeH l(aTap TaF.IILip Tal(Tacbl: 
Jlayx MaxQ>y3-6.,,S- c:) apa6wa 6ap. 0Hbl~ CaHJJ;bll\ M~Hi coH,JJ,aA: 
44+ l 034= 1078. Oib1an 1<apSJ-1LI3. 

Oehl KeiiiH~ ~~HJ,l.~.1 ?~.~~! ('!~C]~P.!1l,9.'\f;~,~a ~ocaM~3,. 
154 



. f 1836=153xl2-npomoH 
1078±758=1 s 

l320= 64x5 = ~-256-Hyp 

5 - WonnaH HOTacb1 (;:in-Cl>apa6n.neH). Oehl apa;J,a 6ip TOI\I'aJihm, 
4 

ofulacy 1<epeK. AHHam,m KeJTreHAe )KayIB Men MH3al1Fa I\aHra OpaJJ.1lblI<: 

llFHH 3+ 7= 10, 3 - )!(ayJa ( 17), 7 - MHJan (I 08) 6ona,nhl. 

17xl08=153xl2=1778+758 

D¥JI apan.a Maxcpy3 - l\Opraymhl aiiThIJIFatt Xacpm 6eH 6ip TaMhlp
,naH. M:>ceneHitt. ii\anracb1H 35-cypeTnen 6ai1naHhlCTb! I\apaHMhl3. 0Hbl 
JaTTh! xaM.Ab! aTa;J,hll\. 

<darn .nereH ce3 ..:.ii J( 110 l) opTal\ MaFb!HaJib!. 0Hhla l\¥patt.Aa 
aTanraHb!H Kep,niK (35-cypem). 

«Xru.1.na»- ~s2=26x2, orr 6acl\h1 H.MaH rarra.MH oprai< 
pyxam1=n6urn=rapnxH JaT. On T:\.'PaH l\ai<nacwHh!a riperi. 0Hbl 
6i3 ocb1 35-cyperre TaFhI .na )J(aH;Fb!pThln, aHl\LIH):(an xepcerrix. 0Han 
lllb!Fa;J,hl: l 101+351=1400+52=1452=132xll Xa.M,n.hl CaHb!H 6blrraH 
ii\a33Mb!3: 

{
54 

52±2 = 50 neMece 54+5~ =53 
2 

54 -An-1\aMap (Aif) 
53 - An-HIDKHM (~hIJ), 
50 - K,arraiihl - 6 I\aT-llioaaif MeTaJibl .. 
Oehl can.nap 35-cyperre T¥P· 
Ocwrrap,naH lKa.38.MhIJ: 

1101+50=1151=710+441=80o+351. 

M¥HaH 1151 - 3¥JI1<apHatthlH ~jill~j (18-cype, 82-85-aJJ.T). 710 
- 3n - ..;J, 441 - an l\8pmu1hlH. Onap7lxl0, 441 -1\0cal\ = J\ocap; 
neMece T¥PaH TachI. Eac[\aJiapbI 6enrini. 

En.ni och! caHra 6acl\bl )!(ayhap CaHblH l\OcaMLO: 

{
2435 = 487x5 

1284±1151= 
133 

{
246=4lx6 

133±113 = 20 

0HaH WbIFll)J,bl: 487x3=1461=102Q+441 



35-cypem 

1020=34x30=340x3 - 8ri3xaH (j~ .,1= I 020) 
Onap~aH WbIFa,IJ.bI: 

{

2171 
1151±I020 = 

131 

131x6=786 

2171+119=2300=92x25. 

)l{orapb!~a aHTblJIFaH caHra An-6pyxc (Mylllen cype) CaHaTWH 
li;OCaMLI3: 85= 17x5, 
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2435+85=2520=360x7=504x5=(284+220)5 

,D.ocTap caHw. 
6acI<;a 6ip TYP.U.e, OChI caHra xaqnn (989) caHblH I<;oCaMhI3: 

2435+989=3424=214xl6. 

214 - )Kayhap caHhl. Oiinarr l\apacaHhl3 ocw.nap,!la 30p Chlpnap )l(a
Tblp. An-I<apHaHhIH caHhIH T¥PaH TaChIH KepeiiiK: 

1101+88x8+2605=1101+704+2605=4410=44lxl0. Nl\rn.u.a 2605 
- >K¥Jl.ll.hl3 l\¥PaJihl )l(eHiHAeri ruirrap caHhl (56 - cype, 75-76-au). 

88x8={62+26)(6+2). T¥PaH K,a1<rra caHw; 441 -T¥PaH Tach! iiam
Mac (V"~) 

,[(ocTap caHhlHblH eKiHwici 220=22x 10 ( .....s=22=K6). 220 - apa6-
wa OTThll\-MHrnacp- Uh... caHhl. 

6¥JI An-CapaTaH MeH rrai1FaM6ap .a.aH:FhlJih!MeH 6alinaHh!CThl. On 
T¥PaHHhlH A6aI<; MaFhrnach!Ha rypa KeJie).li. Ocw caH.ll.hl AnTw Anaw 
peTiH.ll.e, opTaChlHa Macrytt-)l(a3hll\-)l{aI< ()l{ =516 caHhiH l\OHC!ll\, npo
TOH caHhl lllhlFa).lbl: 

{
1836 

220x6±516=1320±516 = 
804 

TaMawa epHeK. 
OHaH lllhlFa,!lhl: (516+ 154 )6=804x5=4020. Ocbl CaHFa 

AHK.LIJ=<l>apa6, caHbIH I<OCaMbl3: 4020+284=4304 (Xanucpanap 
CRHLI). 

0ChlMeH 6aHJiaHhICThl TaFhl 6ip epHeI<: 

1900+284=2184=273x8=91x24 

520+516+1070=2106=162xl3=54x39 

OHaH WblFa,!lbl: 

{
7020 = 640x13 

4914±9106= 
2808 = 35lx8 = 36x78 

460+242=702=35lx2; 702+516=1218=609x2=22
• 

Oehl c~ap.u.hll:I apl\aHCLIChl 3op MaFhlH&nhl. COJI cel<in.ni apue1crep 
6¥PLIWTap .u.a 6ap. MhlCanhl, 

516 
=Sin47"18' 

2 



36-cypem 

26°10' +23°50 ',.,50° 
26°10' +47°18 '+36°=! 09°28' 

214 
= Si1124°!8' 

520 
24°18' +38°10 '+4f,.,109°28. 

Onap,naH WLIFa.zu,i: 

47x2+ 36=94+ 36= 130=8o+50=26x5.3 

CoHLIMeH 6¥JI cyperri .ne aJll\f!.nLII\. 36-cypeTKe KemeMh. 
«3¥JII\apHIUWH llC::IHe 9ri3xau». 
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TepT co3,llill c<rnw: 

989+ 1151+1284+ 1020=4444=400o+444 

[x]+[3]+[6 ]+(e) 

0Hb1H. 12-cyperreri epHeri: 

720x6+62x2=360xl2+62x2=432o+l24=4444 

0Hbl MblHa TYPJJ:e ll\a3aMw3: 
4444+470=4914=9lx54 
4444-140=4304=420o+l04 

470±140= 5 1
610 = 570+40 

330=-·264 
4 

-lllonnau HOTacLI (~n-<l>apa6H). 
l\aroaHblH. 1<.apa rncwHa I<apan 6ip apaeK KeJITiperriK: 

50x6+13=300+13=313=(222+78)+13=181+132 

AH liAChl 

)KaRa.JJ;8H zyrau AHllblR 6acwtt aliLipy a,naM.!lap,!1.bll{ ripUII.lllK 
eMip ~peKeri MCH TaraT - rn6a.JJ;aTw ymiH 6ip.neil epeK eKetti J\¥pan.ua 
8llThlJlf8H (2-cype, 189 - :UIT). 

Con ce6emi apa6Tapna Ail 6acw ra..rmM 6acw, fbJJlbJM 6acw 
.t1en 1'.-ene.t1i. Ei3.lliR T:\_rpaH X8Jll\blH.ll8 .t1a co.11 Marwtta 6ap. Eip raHa 
ca:mi ecKe arrailbil(. Aii 6acwea apHanraH: «l\03hl Kepnern Erurn.ua)) 
onap.llhlll xa6aplllb!Chl- ll\Ol\lllhIChl Ait6ac. OHhlH. MittreHi E~a Ailrhlp. 
Ocw aTaynapJ:lbIH. Eni Ail6acwH iJ.uey.ni Kapcerin 11'-'P· Epre.'leri rnhlrwc 
aflbl'.3,'lapwH.lla AH.nwfl 6ip lKaHyaphI l\mrn ( Tyac) 6onca. eKiHrni *any
apw 6acK.a 6onbln Ta6blJla,nLI. OHhla illliH.J:le Tac6al(a eKeHi Mar.1J¥.'t. 

Apa6wa Aii 6acbl An-AhXh- ~\Ii. OHLia c~ M;}Hi 6ona
.Qhl -67. li¥JI CllH.Qbl AnThl Anaw epexceci 6oiiLrna, l\83al(Illa ll\83<U>lhl3: 

A.ff= 11, OHaH IIIhIF8,D;hl: 11x6+1 =66+1 =67. 
Orau I<;OCblMllla: 67+23=90; 67x4+92=360 (1<¥p8H.J{a, 67 -cype.!le, 

}Keti I<;aT K0K 8HTblJla,!lbl, 3-airr). 15-An-XruKHp (Tac) 8Tibl .:ypeJJ.e 
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37-cypem 

nattraM6apra «I\aiirnnaywi,1 )f(eTi )f(;-iHe ¥ nht I\¥paH 6epinreHi aiiThI· 
Jl3,ll.bl». 

On aHTibl (87) 6i3 KenTipin OThipMw3. 011hl 6¥Phlll.Ua KenTipreH6h. 
0Hhll-\ C3H.l\hll( M:;>Hi: 

Ottnan l(apaH.hI3 !. 

{
2916 = 541 

1477±1439= 
38=19x2 

I\¥PaH.na 54 - Arl-I\aMap (Ali) cypeci 6onca, coraH apHaraH 
a11TThI" caH.UhII\ M:;>Hi COHhI rnaprnhlJlhII\ ece6iHe .u:;in Kenyi TaMama. 
EKiHrni JKaFhlHaH aHTh!JJFaH aHTihIH. eKi 6eniMiHiH. apacwH 6ac 6aTa 
caHhI I\OCf\aH (l 9x2=38). 0HhI 6hmai1 JKa3aMbl3: 

1}.60 



{
1477 

1439±38= 
1401 =I IOI +300 

Ocb!.D.att KeHittri, fonKH O.D.aH ,LI.a JKorapbI, 6ip eptteK KemipeMi3: 
566+52=6 l 8. 566 - 6ac xa,1u1c, 52-xaMAbl, 618 - paxr.mtt an-paxnM .. 

AnFallll\bl )l(apanratt H¥P xaM.D,bl eTKett. Tat1ipittit1 6apnb11\ ranaM
Abl l\aMTb!FaH l\aMl\OpJibIFbl MeiiipMaHb! CO):laH 6acrnnratt. 

7-cypenia tterhi I\¥patt 6oiiblttllla 54-An-l\aMap (Ali) cattaTblH 
ceri3 peT anaMbl3. On 6ona.LJ.hI raJiaMH .n,:iyip cattbI: 54x8=432= I 08x4. 
M¥Hb1 6h AnThl Anarn+ Anarna xatt epeJKeci 6oiiblttUia KepcerriK. 
AnTb! aii Anaw, opTa.n.a I<:ocaii xaK=caHbI =54x2=108, MH3att (Tapa-
3hl) cattbl. 

CottblMett: 54x6+54x2=324+ l 08=432. 
EcKe ana KeTeniK, ocb1 .D.:iyip cattbl 6ip ece 6onca amb!H (Kytt) 

A:lyipi, eKi ece 6onca - KyMic (Ail) .uayipi. yw ece 6onca )Ke3 (Mwc) 
(Illonnatt) .U'1yipi, rnpT ece 6onca TeMip (Apaii) .uayipi. M¥HaH tte 
TYcitteMi3? M¥ttb1 aAaM 6anacbIHbIH. Kett TaCbIH, Mara.nattbm 1<on.uatty 
.U'1yipnepi ,llen 6iny KepeK. AcTpOHOMWIJlbll\ JKarwttaH anratt.na :1KeTi 
K:aT KeKTit1 opTanb!FbI Kytt (Amhrn). OttaH Keiiitt iwKi KeKTep (3-Aii. 
Illonnatt). Cottatt Keiiitt cwpTl\hI anraWI<bI KeK 5-Apaii, llFHH Kyttttett 
aprw Ali MaFb!Hacbltt.D.a (TeMip). 

Heri3ri cyperria eKi :IKaFb!H.D.a l\OChlMUia eKi cypeT 6ap. M¥ttw 
Tal\blpb!nI<a 6aiinaHhICTbI rnrw .ua K.aiirnna.n.wI<. OttbIH. 6ipi 6ac )l(ayhap 
ywKin, eKittlllici )l(aphil\ThIH. l\OC c::iynere aii1>1pb1J1Ybl. 

Iiip rnMawachI, ochrnap,!l,Wtl I<a6b1cyb!HaH aiiTblJlFaH An-1\aMap 54 
(Ali) cattw IIIWFa.n.w:4 7° 56 · +6°4' =54 ° 0Hatt wwFMhI: 54x60= 108x30: 
«0Twpap.o.a OTb13 6an, I<:ocaH.LJ.hI cottaH mm>. 51.rnn Al1.n,b!H. T'1yniK 
opb!HJ1apb1 - OTbl3 6an I<:ocaii.LJ.bl, )l(aH,a att.LJ.bl, AH 6acb!H ai-iwpyra 
apHanraH TaMawa rhIJihIMH oprnni.11\ 6onratt. Cottbl I<¥Payww TaMawa 
rn6nrn 6¥Phlll1Tap ChipbIH oiinan l\apaH.bl3. 

C:iynettit1 JKiKTenyi Mett otthIH. eTKeH KpHcTan 6ei1Heci apacb!H,lla 
0 -0 I 0 I I 

6annaHb!C 6ap ,11,en 6ineMi3. On Mhlttay: 72 +6 4 =78 5 -1 
M¥tt.D.a 6ip raHa MHHYT c'1yneHiH. JK¥fblJIFaHbl .n.en 6iny KepeK. 

IiacI<awa aHTl\aHJ1a 72° -~hl3.D.hll\ 6enHe 6¥Pwww 

72.3=108" 
2 

7805 - MapxcaH TaCTbIH. a3 6¥Pb1Whl. 
'.1.61 



Ocwnap.n;aH 1\.rpaH 6¥Philllbl lllb!Fa.n;w: 38°10' + 23°50 '=62° 

[ 62± 26 = {~!] 
M¥Hna 31°10'. QYJIHe 6¥Pbllll (0,618=Sin38°10 ') 

23°50' =101°55' -78115' 
0HaH WLIF8,!J,LI: 62x6=372=rat<Pa6(yfa=372) 8 -MYWeJI 6yiii -

K,oii. Teri TeMip-AcnaH Tini. 
6¥JI cyperreri ea 6ip TaMawa H~pce Ylll caHHldH )!(HldHld: 618+29 

l 4+49 l 4=8448=88x9 l. · 
TaMama IcyphlJiblM.n;ac, enweM.n;ec, aiiHaJILIR: caHJl;a: 

HeMece: 84; 48, 

{
184 =92><2 

96±88= 
8=6+2 

1::1 = 64 -16 = 48 

{
132=12xll 

84±48= 
36-weH6ep 

r 6 48 {sin34°51' o¥Pb!lll OJia)l;LI: - = 
84 tg29°45' 

34°51 '+78°5' =l 19°=29°45 'x4 

Tarhl con 6¥PhllllTaH: 6°4' 7= I 9°28 '+23°. 78°5 '+4=47x6+6°4 'x5, 
2(113+67)= 180x2=360. 

Oehl mea6ep caHhIH aHThlnraH aiiHaJihlR: caara s:ocaMLI3: 
8448+360=88x8=110lx8. E¥JI )!(epneH Kerrin 3a-rUlj =1101 CaHLI 
lllLil\fhl (3-cypem). On cerh eceni. FanaMHhlH cerh 8.lll\TLI 33TLI )J.ereH 
MafhlHa iya.n;w. 0Hhl 6hlnail )!(aJyra na 6ona.n;hl: 110lx6+1101x2=660 
6+2202=8808. 

162 

Oehl f3)!(an CaH MeH 6ac ywKiJI )l(ayhap CaHLIH CaJILICTLipaML13: 

{
8808=1101)(8 

19xll ·36±~ = 7524±1284 = 
6240=52><120 

19x 11 =209 - l<,a.JhlR:. 



36xl 1;4304+396=4700=94x50= 104x60. Oiinan I<apacaH;hl3 M¥1U18 
TaMawa muapaT )1(8Tb1p. OcbI aliTbIJIFaHIJ.SpMeH TbIFhl3 6aiinattblCThl 
rnrw 6iptteille apueKrep 7-cypene 6epimeu. 

nip MWCM: 

9lx60±3348 = 5460±3348"'{8808=1101x8=1101(6+ 2) 
2112 = 88x 24 = (62 + 26)24 

TaMawa l\¥PbIJihICTbII\ 6etiHeci Kapiuin T¥P· Eny TepT (54) ceJiuia 
apa6Iliacw: xaMcyu=.:i~. OHhlH; ca!Ulbll\ MQHi 6ona,uhl: 1029. Ocw 
C8IUILI aHTblJlf8H 38T C8HbJHa l\OC8Mbl3: 

1101±1029 = {2130 = 71x30=284x 75 

71 - 6aCI<bl 1'f¥I<aTTaraT, 30 ~ OThI3 6an. 284 - AHI<b13-cI>apa6. 54 
- An-1\aMap (AH:) - Aiiua 

1~~1-49-1=48 
aHHaJibIC CaHbl. 0Hb!H; 0Tbl3 IDl.JU\8MaCbl (Orb!pap)J.a OTLl3 6an). 

EKiHilii )1(8FblHaH Apb!CTaH (Aca,u) CaHblHa OHbl l\OCCaI<, 6ona,ubl: 

71 ± 65 ={~36=17x8=17(6+2) 

Ocb! eny TepT (54) nett )l(Hb!pMa aJITbl [26] caunapb!H l\OCaMblJ: 

{
2115 = 47 x45 

[26]± ~4]= 1086±1029 = 
57=19x3 

47 - KyMic -Ai!; 45 - A.D.aM, 57 - an-Xa.uHn, 19- nae 6aTa. 
Onapnw 6wnaH. anbm 6ip K.apaiib!I<: 

{
80 - cb1Han - 2 - AcnaH Fymapao 

54±26= 
28 = 7x4 

ARl\bl3-cI>apa6. 
T¥Pau l\a1<nacb1HblH 6ocarMapw . 28-apin CaHbl, JKeTi rop. 

Onapll.aH )K;)He WblFa)J.bl: 54x26=1404=35lx4=108xl3. 
351 - An-CapaTaH ( 4-Mywen I\OJtH -Aii.D.b!H MeKeHi). n¥JI aH)J.ap

)J.bl eKi)J.eH eceneceK 6ona)J.bl: 108x52=56 l 6. 0Hau WblFa)J.bl: 
5616-542=56 l 6-29 l 6=2700=54x50 HeMece x2+50x-5616=0, 
x=, xl=54 

!163 



x2=- l 04=-52x2=-26x4. 
104 - A6aK.. «AT 6aiin3,ll,hIM A63.1'K.a» ,l\ereH MarblHa TY3,!J,hl. Ail 

An-1\aMap - 54. A6a1<= I 04. 
AnnahHhHl 6epreHiHe wyKip 6yriH. OcbIMeH 6ip ThlHblCTan 

oiinacatthll\. )l(au.b1nraH )l(epiM.l\i Kernipritt. 
EaprrbII\ lllhIH,IJ,hll\ThI T;mipiM 6ine,IJ,i 

23N-1996. 

J<opb!TbIH.l\bl.l\a TaFhI 6ip Macerrere l\blCI\allla TOI\TaHMLI3. On 
FaJiaMHhIH. oH eKi MywerriK Mymenepi, OHbIH. ~,nLI3,IJ,LII\ 6eiiHeci. Con 
OH eKi l\aF6a - TeKIIJe )l(arbIHaH aJJhm K.apaFatt,l\a OH eKi I\blp I<;a6Lipra 
60JIM3.I\, RFHH I\= 12. 'OHbIH. caH,l\blK Matti 6on3,ll,bl: 609x l 2=7308. 0HaH 
lllLIFa,D.bl: 

7308=49 l 4+2394; 2394=266x9, 266 - 3)'Mpy.u.. 

Eimiu. XaJJl\blMhl3.U.bIH. eTe epTe 3aMaH,u.ap,u.aH Kerre )l(aTK.aH, 
ott.naraH MhIH. )l(hIJI.U.hll\ Tap11xb1 6ap, Mymerr ece6i eKett.niri 6err
rirri. Con rnp11x11 Marrr.\[MaT11:a ett.11.i 6i3 rwnwMH - .nitt11 I<;arn.nanap.nhl 
l\OChm K.apay.nhI )1(0H Kep.n.iK. I>¥JI Macene )l(Ornpw.11.arw 6aprrbII< Tay
aprrap.na 6ap. AihanhII< T¥PaH l\al\nacbI coraH )l(arn,nw. 6¥JI apa,D.a 
6i3 corrapra l\OCh!Mllla I<OpbIThlH.11.hl peTiH,IJ,e ocb1 Macenere apHanFaH 
J\¥Patt cypeciHe TOI\TaJiaMbl3. Orr 85- cype b¥P}')K, 22-aJIT. ~.U.hI3.nhI 
acnattra cepT (I) .11.en Ya.11.erri Kyttre (2). KyaniK 6epyrnire, KYaniK 
6epinrettre cePT (3) .o.en 6acrnn3,ll,hl. 0HaH Keifitt op I<;a3hln, OT )l(aFwn 
M¥ChlnMaH.11.apra ra3an KepceTKeH Kanipnep )l(OFaJiaTh!HhI .na aiiTbl
rra,D.w. Onap.11.wu. rnr.nb1pb1 rapbilllb!Hb!H. Ynw 11ecittiH. I<;OJihltt.na eKeHi 
aiiThlJI3,ll,hl ( 15-aJIT ). OttaH KeHitt aI<;bipwtt.na ¥JI bl J\¥paHHhlH. Jlayxhl 
Max<l>y3a,IJ,a cal\Tanyw eKeHi aiiThIJlraH (21-22-aRTTap ). 

Oehl ruirrap,nhIH. Tymt¥C1<anapwtta tterimen catt.nwI<: MaHiH )l(aJa-
Mb13: 

1164 

• ,,, -1 • ~l . 
~J~ o.;,..l.J • • J 

1481 =(242)+(1100)+(132)+(6), 
Wl • ,:11 ~ .. U"J"" J 

( 15) - 1495=(88)+( 601 )+(706), 
.l;. _,iM t) <} 

(22)-1168=(1034)+(44)+(90), (21)-451= 



~ ..:..rji .,i J; 
(57)+(351 )+(l l )+(32). 
Oehl Wlrrap,11.hIH caH)J.bll\ M::IH,11.epiHeH 6ipep MbIC!UI an&m l(ap!Ulbll\. 

An.nhlMeH Kettin ay,11.apaT&IH 6ip M::icene M¥fI.D.a J\¥paH )KaJIIIbl TYP.D.e, 
KeceMma An=Ji K,OH&JJIMaii )!(a3bIJiraH. 0Hhlli caH,11.blK, MaHi An-Capa
TaH-illaRH-1\mrn 4-M)'UieJI )KbJJI-an-lK¥Jl,11.&13 caH&IHa zypa Kene,11.i. 

351 -An-CapaTaH=l\¥paH. On lK¥Jl.ll.b13, Aii.u&Ili opHhl, rraiiraM6ap 
,11.al\Fb!JI&I eKeHi aiiT&JJia,UbI. CoH&IMeH KeJU"eH)J.e rraiiraM6ap )KOJlhl .ue
reH M3Fb1Ha Wb!Fa,Uhl. 0HaH ()pi J\¥paHHbll\ eKi )!(aFJ>IH,UaFbl caH)J,apbIH 
l\OCK,aH,11.a 60Jia,ll.bl: 

32+ 11 +57=100; 351+100=45 l =360+91. 
0Hbl M&rna TYP.!le )!(a3yra 6ona.ubl: 
47+53=100=1\ (K;a<iJ). Con cattra HMaH caHblH l\OCaMhl3: 

619+451=1070=214x5, Macnac=ywKiJI, )Kayhap (214) caHLI. Jla
yxw Max$y3a,11.a caK,TaynhI caHbl - 1168. Oratt l\OCl\aH.ua 6ona.uhl: 
1168+451=1619=1000+619. 

Eipimni run caHbl 1481. OttaH Uib!Fa,U&I: 

~618 + 451=1030+451=1484~. 
3 3 

- AnThIHWhl KeK-lllottaii HoTacbl (an-<I>apa6H,UeH). On T¥Patt 
}\aK,IIa MaH,,UaiiUiacbI. Ott eKi lK¥JIJJ.bJ3 (Mymen) cattw apa6wa ecenre
reH)J.e 6ona.uw 2476 (J-cypem). OttaH WhlFaJJ,bl: 2476+45lx4=2476+18 
04=4280=214x20= 

1284xl0 IO(d] 
=--

3 3 

HeMece: (2476+ l 804)3=214x60=12840=10[D] - Tepett MaFWH!Ulhl 
epHeK. 

AcrraHHhlH aiittanwc )!(OJihlH MyUien,11.ey, »FHH weH6ep.ui OH eKire 
6eny Ta6Hrn - Fb!JlblMH )KaFb!HaH 60Jia,Ubl: 

365,24+354,36 = 719,60 =359 8 
2 2 , 

)l;eMeK, c:ln bll\WaM,11.arr aJIFaH,11.a 6ona.n.hl: 360. li::inKH ePTC,11.e 
aJIFawKLI aHHaJiblC Ke3iH)J.e comrli 6011FaH,11.a wwFap. li¥JI mel-{6ep caHbl 
6apnhll\ enweM,11.eC-K¥Pb1JiblC caH,11.ap,11.bl r<;aMTH,Ubl. Mblcanbl, FanLIM,11.bl 
I<;¥Paymbl 6ec Tern, OHbl}{ 6ec 6euueciu ecKe anaiiblI<;. . 

-- . -- -~-- -- .. - ,--------...-... -.,.---,, .. ,,,"--- -.- - ",,- --. --~--
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6i3JliH XUJ11\h1Mbl3,nbul annh1c >KhtJI)lhII\ MYlllCJI ecc6i ocblrnH Heri3-
)lenreu: 12x5+6= l 2x30. 

AnThlJlhil\-annblcTbll\-llleH6epJ1iK ecen, A6a1< HCMece AnTbl anarn
Anama xaH ece6i ~Tepe!{ MUl'hIHa;taH. Oni,1 1-cypeneu-aK Tyciuyre 60-
na,ni,1. Coratt l\OCblMWa afrrapbtMhl3 6¥J1 03j T¥pa11 l\al\nacbt TyciHiriHe 
Ke.ne.ni. On M.Jcenere KeHitt To11.,1aliMhl3 ( 11-qpem). b¥Jl apa.ua ecKe 
ca.rm KCTCTiH 6ip TaMawa n;:ipcc, apa6wa aJlOblC-60 0~CHTYH CUHbl 
60JI<\ll.bl >Kai\ CUHblHU -( caryli) TC1(}1( =516. EKeyiH )K;,me cl>apa6 CUHbl
Ha l\OCUMbt3: 5 I 6x2+ 284= 1316= 329x4, 329-An-pax.MaH. 

M¥H.na Ali MeH KyH,ui (RFHH eKi 6ine1;."Ti) 1<ocnai1, 6ec cayca1<nen 
enweren. On ecen 6oi1blHUJa yru waplllbtnl KeneTiH Mywen )KblJl caHbl 
6ona,nbl: Ail waplllbIChl -590, KyH mapwblcbl-610, :>K¥JI.ni,13 wapwb1-
cb1-630. )l(HblHbC 590+610+630= 1830 

1830 
OpTa ecen, opmnbll\ mh1pa1< -KyH = 3- = 610 

6¥J1 naliraM6apnb11( catt: 570+40=6 l 0. OHaH Wbira,Ub1: 
91x54=4304+610=4914. 

4914 ~ CTepi111Tenep catthr (Ail x KyH caHbl), 4304 - xanmpanap 
can hi. 

0HaH WbIFa,Ubl: 

{
4914 =4304+610 

2476±2438= 
38=19x2 

Ocb1 attTblJIFaH OH eKi MyweJ1 ece6i annblc )l(bJJl.llhll< Kecre 8-cy
perre 6epinreH. 

EcKe anaTbIH 6ip H;)pce KyH IKOJlblHblt\ KepiHic wett6epi OH eKi 
)l(ep.ne 6¥PbIJ1FaH, OH eKi 6¥Pb1W )l(acarnH. On 6¥pbIWThltl :lpKaHCbICbl 
l 50'!, SIFHH 

180(12-2) = 1800=150 
12 12 

Ji¥JI eJi T¥Patt l(aK.nacLIH;\a TeMip ywKin 6¥PLilllbIHa Te}{ . .}IFHH 
OH.Ila 6ipiHwi )l(:lHe eeriJiemi MymeJI,Uep.niH I<;ou-I<;o3LI Mylllen,I1ep.I1iH 
eKeyiHJ\e ,Ile 6eeiHllli K0K l(O)l(aCbl Apaii, OHhlH Teri TeMip. Oehl 
eKi HOl\aTTLI, OpTU.lla.FLI TeMipl\a3bll\l\a l\OCCal\ lllbIFaTbIH ymKiJI: 
15°+150°+15°=180°. 12-(8-1)=12-7=5; 30x5=150°. Oehl 
l(OHJJap,IlbII{, TeMip,Ilil{, 6¥Phlll1Tbl}{ fopi epre,IleH OpTal( ryciHiK eireei 
6oncbIH. Apa6llla 85-cype An-6ypyxc ,I1ereH, ocbl ceJ T¥PaH 6¥PbIW 
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HeMece 6¥PhinblC - 6¥Pb1C MarblttaChIH,na ,nen 6ineMi3. Epn:.neri 
t<opratt.!lap,na OH eKi t<a1<na 6onraH. T¥PaH I\al\nacbl conap,nhUl 6ac 
1\81\Il&Chl .nen 6iny Ke~eK. (Eamap 6a6h! - AphlCTaH 6an). Oehl T¥.'Pf'hl
,naH t<,aparaH,na OH eKt MyllleJl,!l,e eTe Tepel\ MarhlHaJlhl Chrpnap )l\8Thlp. 
Conap.llhlH illliHeH, T::it1.ipiM )!(83ca, 6ipHewe Ta!'.taWa Mafi'JlaMarrap 
KeJITipeMi3. 

KecreHiH. l\¥JlhlJJhlCbl 6enrini: TiritteH OH eKi Mymen peTi. Onap.nhlH. 
~bl3 arraphl Twwt<,aH, CHhlp, Eapblc T.6. ,nereH arraphl - OpxoH
KeKTYPiK TSH.6anapwMeH 6epinreH. 

Ke.imeueH, )!(OJl,!l,ap.na 6ac K0I\'"Til\ peT cau,naphl )!\:me Tal\6anapb1 
6epinreu (M-liepym1 6oifhIHIUa) onap OH..llhl- COMhl eKi,neH 6eifue 
eKi l\OJJ.Ua oH caycal\ ceKiJl.lli. Onap 6-lllmi.aif ( 1.2), 5-Apaii (3,4), 7-
CamKap ( 5,6), 3-lllonnaH (7 ,8) 2-AHK.hl3 ( 9 .I 0). Onap,nwH. acThlH.llaFhl 
Mywen )l(hlJl caH,naph!Hhll{ peTi 6wnaii 

l-Tblllil\8H: 1+13+25+37+49=125 
2 - CHhlp: 2+14+26+38+50=130 
3 - Eaphlc: 51+3+ 15+ 27+ 39= 135 -T:lpi:mi Ti3yre 6ona.nhl. 
TaFw con ceKiMi ocw yrneyi yw wapIUh!Hhlt\ 6¥Ph!WTapb1. On 

6¥PhlWTap,nhll{ 6enrinepiH 6i3 I\¥Pau 6oiihmwa aJI,llhll(: 1 - 54- An-
1\aMap-Afi waprnwHhll{ 6¥Phllllhl; 2-91-An-lllaMCH-KyH waprnw 
6¥Phllllhl; 3-53-An-HaJKnM -)l{pI,1:1b13 wapllihl 6¥Ph!Whl. Oehl yw 
wapww TepT ece t<,alha.TJarau: 3x4= 12. Ocw 6oiih!Hrna aiiTwnratt 
wapWb1J18P.!lhlH Mywe;l )l(hlJI C8H,ll8pb1 WhIFaphlJJFaH: 

1 - Ari mapwL1: 125+ 140+ 155+ 170=590 
2- Kyu waplllhI: 130+145+160+175=610 
3 - ~TJ,llhl3 waprnh1: 135+ 150+ 165+ 180=630 
:>KHhlHhl : 590+6 l Q+630= l 830=610x3. 

OcwHJlaFbl caH.!lap,naH Tanaii TaMallla epHeKrep lllblra,Uhl. AJl,!l,w
MeH >KeTi t<,aT Keirrit1 opTanh!K. :ifC¥JmhI3hl KyH caHhl oprn ecen an8,llhl 

610 = 590+ 630 
2 

EKittmi :JKaFh!HaH 6¥J1 catt naiiraM6apJJhlI< )Kh!JI CaHhl. .Hrnu 
naiiraM6apblMb13 MHmum 6oifh1Hllla 570 )KhlJJhl zyraa. OraH l\hlphlR: 
)1(8CLIH.!la naiiraM6apnhll\ KeJireH. CoH.!la 6ona,nLI: 57o+40=610. '6¥JI 
C8HHLIH. eKi ron CaH apacLIH KOCaThIHLI aHTLIJI8,llhl: 4304+610=4914. 

EH.!li 6ip TaMawa, ocblratt 68HnaHblCTLI nwapaT: 610+91=701 -
paTl(a= liiJ. M.pi.ua KYHHi~ MymelI CaHhlMeH (610), OHLIH J\¥P8H.!larhl 
cype cauam(91) l(OCLIJJDin, 6¥PLIH :>Kep MeH Kat<: - 6:lpi 6ipre 6oJIFaH 
JJ.CreH TyCiHiKTi Kepce,~~-(?_l_-~,W..!.~.0.:IU!T)·r 
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Tarb1 coratt )[(anrac 6ac)\a eKi wapmbI cattarrapb!H l\Occa, coraH 
aHHaJlbll\ l\apCbl Cblttap Catt lllb!Fa,JJ.bl: 53+54= I 07, XFHH: 

70l+lO? =~808= !Olx8 
l594=54xll 

TaMallla KepHeKi epHeKTep: Aiinap TYH (101), ceri3 !Ull\ (6+2), 
ali.ublH eKi aTbl )\a6b!C)\aH: 54-An-R)Map, 11-AH. 

Eacl\hl cattra naHraM6apJibll\ caimhl l\OCaMbl3 808+40=848 - TeMip 
l\a3hll\: 640+208=848. OchIFaH )f(ep MeH KeKTiH, eKi caHblH l\OCaMhl3: 
848+40lx2=848+2202=3050=610x5. AttThmFaH naitraM6apJib11\ Catt 

6ecTiK ececiMeH ( acnatt,!lbII\, cpaph13,!lhl ece.r1e ). 
EH.ni cyperritt ycTiH.neri MaF¥JlaMarrapra KeJieHiK. 
M¥HJ1a a.11nb1MeH f\¥pattra apKew 6onraH eKiHwi cype Eal\apa

Ctthlp-C~yip )!(OJibIHaH 6acTaJibII\. EcTe 6onchlH, 6h.r1itt ranaMH TeI<
Tepni, Mylllen.niK ecenKe Kemipy.ne l(on.nattraH epHeriMh coraH 6aifna
HbICTb1. EcKe anaHbll\. On Mb!Hay: 2(61\+ 1 )=C 

OttaH UihIFa;:J.bJ: 

I~ I~ I :4 ;6 I ;8 I ;6 I ~2 I ~4 I ~6 
Annwc )i(bJJI.UbIK MyllleJI KeCTecitte, eKiHUii MyllleJI )[(OJib!Ha .z.an 

I<ene.ni. TeK Keiiittri yllleyi CbipTbIH.Ua l\anratt. Onap.z.w ecenI<e anaHbll\: 
2+14+26+38+50=130,62+74+86=222, 

{
352 = 88x4 = (62+ 26)4 

222± 130 = 
92- Kaa6a 

T¥PaH }\al(na catt.napb1 (M¥Hbll-\ rnn.nayhl 6ac)\a ett.6eKTep.ne 6epin
rett). 

Oratt l\OCbIMllla 222 - I1Hcacjl, 130=80+50=26x5. OcwMeH 6anna
HhlCTbI T¥PaH l\al(naHbtH. rn6e )[(blJI,!lapbiH anaHhII\: 3=5 l, 6=54, 9=57, 
12=60 

)f(HblHbl: 5 J +54+57+60=222. 
T¥paH J\al(nacbl HHcacjJ-ra.nanarrbIK l\al\na. 
TiafiraM6ap xa,nHChl ecTe 6oJICblH. OcbIMeH 6aHJlaeLICThl 6¥PLilllTl>l 

KepeMi3: 

l30 = 0,5856 = Sin35°5 l' 
222 

OeaH 1I1b1ra,nhl: 35°5!'+6°4'=41°55'=101°55'-60°. Twas~ 
TeMipl\a3hlFbl MeH HHcaqi cae.naph!H l\OCaM,hl3: 
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848 ±222 = {1070 = 214x5 
626 = 313x2 = [20 J 

Macnac= l 070 - uJl. (YlllKin caRblH )l(ayhap cattbl; 313-I<;aroam.nt. 
f\apa TaCbI ). 0Hbl 6blnaii )fGl3)'Fa 6ona,n,hl: 

626 ± 222 = {
848 

404 

Kecre)leri eKi CaHHbIH. Ke6eifriH..L1ici 6ona,n,bl rrpornn catthl 
34x54=1836. E¥JI Ail mapmhlra )l(;me (10,4). Oehl CSH..L\bl 6acI<all!a 
IDhlFapaMbl3: 808+5 l 6+5l2=1836: 

M¥Ma 516 - )l(af\=)l{, 512 - 256x2=li¥J>. OcblJiap,llaH TaFbI 6ip 
can: 

1836 808 f2644 = 661x4 
± =1 

l 1028 

M¥H.Lla.Fhl 661-lKal\CblJlbII\ JKeTKi3ymi Kaqm aJLXUCaHaT. Eap.IJblfbI 
6ipre 6011FaH Ke3)le 6ac 6arn )la coHJJ,a 6onnm ).I.err I<apaca.I\ 6ona,n,bl: 

{
'720=360x2 

701±19= 
682 

fanaMH aiiHarrblc mett6ep KaHTaJI~Ja. EKiHmi can a.'1-MHca.I\ - 682 
-J~i 

.IJ.eMeK HMaHHblH 6acbl. 0Hbl MbIHa 1yp.ne )l\."113&tbl3: 2( 172+52)=2 
(289+52)=2x34 l =682. l\fytt.ua 289-a.n-pax.HM. 

6¥JI l(03Farrblrr OTbipFaH M;icenenep KeH. TaJil\blJiatl}::::lhl KepeK 
eTe)li. 6i3 TeK, ecKe ca.ny yUiiH, oiimiCTbip}' YUiiH HeriJri epHeirrep.:.i,i 
K,\'PaCTblpyra TbipblCTbll(. 

OcbinapMeH 6aii!l.aHblCThl epre.ueri 6ip Tai.rnma eptteK 
3¥Jil\apHaHblH capaiihl. OraH 6i3 A6a.H l\OpFaHbl Mdce11ecin KOCblrr 6ip 
eptteK )l(acaraH e)liK. CoHblH 6ip rnMama ocbl apaaa Ke"lTipy:ii lKeH 
Kep.n.iK. (9-cypem). 

FAJIAMH TACliBX 

IIa.Hrmt6apLIM~ F8llt8HLUI cacliapLI 17- cype;te aihl.umul 
6ip WIT OChl T~hlIJl\3 ap}\ay 60JIAAld· 0H]>IH, M83M¥!lhl: )Keri !VlT 
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Kt1Krep lK.JHe )l(ep T.Jtlipitte rnc6i.1x CbtiiJJa.nh1 ( 44-ruIT). 0HbU\ apa6wa 
T¥IlH¥Cl\aChlHbU\ CUHllTbl: 

(cc) ..fa}ll J ~fl wl~I ~ c+w 
2244=( 1032)+(6)+( 163)+(538)+(35)+(470). 
Och1 caHHhltl e3iH.ne 30p Marbma )f(aTblp. OHL! MLJHa TYP.ne )f(a3a

Mbt3: 34x66=204x 11 =51x44=I32x l 7=2244. 
M¥Ji.na Ail caHht 34, 11 lKeTi caHbt (ca6m=l 32), OH )KeTi caHbl ( 17-

cype), opnll\ caHLJ 44-fopi KeJ.necKeH. Mb1canL1: 

44±10={
54 

34 
OH a a lllhlFU.llhl: ( 44+ 10)(44+ I 0)=54x34= 1836 nporott, 442-

100= 1936-100= 1836. 
7-cyperre nailraM6apbIMbt3ra: «l\attTanaywhl lKeTi )KQHe J\¥:paH 

caraH 6epiJI.ni» .uereH run KenreH ( 15-cype,87- run). 0HhlH: caH.llhll\ 
M:iHi: 2916=542. Ett.ui ocbl eKi caH,llLJ l\OCbtn l\apanbll\: 

2916± 2244=~160=516x10 c 86x60 

li¥JI catrHblH TaMallla CbipLI 6ipiHllli.neH 86-an-Tapbll\ cypere 
ecenecTiri. On An-Cal\H6 lKap1<.b1paraH »q'J1.UbI3 aHTblJIFaH )KQHe lKblJI 
6acbIHhII\ hlfwcy caHbI 6ap cype (444-Ta"Xyn). OHaH lllhlfa.Ll.bl: 

{
2688 = 336x8 = 48x56 

2244±444 = 
1800 = 360x5 

l\aiirnnaMa "lKeTiHitl 6ipi ochrn.na: 48x7=336 AJI-hapHic (AHJ<b13) 
(40-46-cypenepAitl M¥1\arrararrapb1) (Xl\F48). Mpl.na et{ TaMawa 
epueK apa6wa :>IGl3bII\ -}l{aJ< caHbI 516=)1( (l-cypemme). 516 - Macryii. 
On 8¥pAhI8 T¥PaJ<TaraH opbIHhI MarhrnacbIH.Ua. ~eMeK, 6acTanJ<bI lKeTi 
attThIJIFaH eKi caH ocbI )l{aJblJ<Ta, )l(ep.ne, 6ac l\OCJ<UH A.naM ronwpaJ<TaH 
lKapanraH .nereH ¥fbIMra rypa KeJieAI. 

. {2760=92x30 
OttaH rypa Kenem: 2244 ± 516 = 

1728=432x4 

11aliraM6ap 3aMaHLI, TeMip ,llQyipi: I\OJIMeH I\OHFaH,llaH TaMawa 
epHeK-M¥ffbI MynKH3a .nen 6ineMi3. 8pi I\apa.H )f(aJffaCTblpaMLJ3: 
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liac Garn K.¥paH cype caHw - 19x6=114. 
EKiHwi 1<aihanaMa: 

I\ocwn, aJiap 60Jical\, 132, 36. 
8-cypeTieri 6ip C!!Hra l(ocru.1w3: 

1836+808+2244=2644+2244=4888=6llx8 

l>¥JI apll,lla 611 -An-lllatpH .s~l ,nereH ~LO, caHhl IIILlF3,!lJal 

(53-cype, 49-rurr). Tarbl 6ip epHeK: 2244+1404-256=3392=848x4. 
~hllllbl acn!IH l\f'PblJiblCblHa wapl' eTKeH eKi aJITihl an~ 

(56-cype. 75-76-iurrrap ): (6-cypemmeH 1\DPWfbl3) 
( V'\ )!"'!1...:..1. u_,..la:i_,l ~lj (V~)r_,...;li ~I~ ~T ~ 
1944=( l 020)+(596)+(36)+(230)+(50)+(6), 661=(130)+(219)+(20 

!)+( 115), 1944+661=2605. 
~bl3Jlbl acmm 1\¥-PWJihICWHa cePT ei-eMiH (75). Iiincemmep on 

3op cepT (76). 
OchlMeH aHTWJIFaH rnc6wx CaHblH CaJThICTblphln Kapa1b11G 

2244+ l 9"=2244+ 361 =2605. 
Iiac 6aTa :)pin CIUIWH wapmhlllan. COraH rnc6w:. CaHblH 1\0Ct..-a.H.na 

on lK¥JU.hl3Jlhl acnau K¥}Jh1J1h1c cepTiHe Tea WhIFa.:lhl. ~'f¥m.i i..·auru1 
¥f)Ta 6oml.'J,b1? 0Hhl ol!.rrncy KepeK. Eip )l\06a-6h1.11aii .uen l\apa.11bll\. 

FanaM ronraH 6ac 6arn ra11L\laTw, 
~wmw acnaH rnc611xTw mnapaThl. 
38- cyperria cunaTwHa KeneMiJ. 0H.JJ.arbl cai1b1Hra.H 6ac cypeTTia 

Heri3ri 6eiiHeci epre,Ueri ranhIM.nap;:i;aH l\aJJFaH. ~farblHacbl :iKeri 
l\!ITThI capail:. OraH KipreH a.JJ.aM. coHhla fopitt apa11an 6aphln oprn
cbrna Kipe.11.i. lllwrap.na Tarbl co:iall:. Ottwa IC\-'PhlJihlC lKlVlhlH 6i.1Me
reH a,naM. o.u.aH wwra anMaii l\aJJll.JJ.hI, e.'le.ai. TeK 6im-eH ana.'Oap a.\lllH 

wwranw. Epre.11.eri !lah13;.iap 6otthrnllla 0.11 Mhlcb!p:Ja 6o.rmlH. 0HhlH. 
ca.nbIH)'hIH 3¥J11\!lpHaiihlH eci~1iMeH 6aii.rraHWCTblpa.ilhl. Epreneri rpeK
tep aawJwH,na OFaH KipreH Te3eii 6an.ipra narmamia Apmuma aTILl 

l(LI3bl 6ocarara 6annattraH )Kin ¥CTaT8Jlbl. On aMaH IIILIFllJlLl. 
Ei3 6¥J1 ~168.1\ )KeTi l\3T capaii.nhl xceri 11;a1 KeK !>laFLrnachlan;a 

aJihm, OJI K0Krep!liH. MeTM.JJ.3pLIH KepcerriK: l-Aii-47-Kpiic, 2-
AHK;bl3-80-CLIHan, 3-lllOJinaH-29-MhlC, 4-KyH-79-aJITLia, 5-Apaii-26-
TeMip, 6-lllo11.an-50-K,anaiiw, 7-CaIDKap-82-1\opracbIH. 

CyperriH. OH. )KaFl».H,11.an.i I<aI\118 (A) ymiwni KeicreH llJomamraH 
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6aCTaJill,l:lbl. M¥HLI eMipAit\ Tat\ Ulo;maHLI ,!\en 6iJieMi3. OHaH .,pi X<OJI 
eKiHwi, 6ipinwi K0KKe (RrHH Ai\-)l(epre) Tyce,!\i. CoHaH KeHiH OJI X<OJI 
TepTimui K0KKe - Kym-e KeTcpineAi. CoHaH Keiiiu 'lKOJI X<eTimni KSKKe 
Kerepine,!\i. CouaH KeifiH TeMeH;:xen aJITLIHlllLira, OHaH 6eciHwire TYCe
.r1i. 0HaH 6apbln OpTaJILIK TRl\1\8 X<CTe,I\i. 0Hblt\ 5-ApaH,llhlt\ Teri TeMip 
roi\. ,lJ.eMeK AT 6attJia,JJ.blM A6al\ Aereni con: A6aK ""104=52x2=26x4 
ou;:xa 11;ocai:i 54x2= 108 - Xal\ caHhI-TRI\ caHL1-Anarna xan caHbl. 

0Hblt\ aHHaJIRCbIH,lla AJJTbl Anarn - I\opraH-113- u~ 6ymmH. 
Ocbl 6oi\bluwa A6ai:i canL1 lllb!Fa,JJ.Ll: l I 3x6=678. EKi cypeneri 

CaJILICTb1paMb13, 2( 4 7+80+29+ 79+50+82)=2x393=786=678+ l 08. 
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M¥tt.rla ecKe anaTblH 6ip H~pce Ali 6acw, ranaM 6acbl 60J1ratt.r1a 
Tac6ux .r1erett ce3.r1itt. e3i cottw KepceTe.r1i: rnc6ux=470=47xl0 ~· 
0Tpap=807 )JiJ cattwHa Ta•1>1,11.a -rycTiK: 47+707+53=807. Yw caH
.rlbl l\OCaMbJ3: (47 - KyMic), KyH (anTbIH) :liq'.Mb13-Arr-HmKHH (Ax.Ma,n) 
-rypiH.ue aJlblHFaH .. 

Orwpap.uwtt. ocbl caH1>1Ha OHblH. eKiHmi aTbl <l>apa6 (284=7lx4) ca
HblH, oraH TaFbl K.ar6aH1>1H. l\apaTac cattblH (313) l\OC8Mb13: 

807+289+313=!091+313=1404=35lx4=786+618. 

0CblMeH 6afulaHhlCTbl )l{Otapb!,11.3tbl CaH,Ubl TaFhl ecKe a.namu<;: 

3kypem 



{
3648=19x 192 

2244± 1404"' 
840 

Apa6wa I\a3hll\ Ayra.na 6oJIFaH,ll.a OHhlll caH,ll.hll\ M:;>Hi 413. 
0HaH WbIFB.Ilbl: 678+4 l 3= I 091=807+284-.J\h..o .J(PaMa3aH). Ocbl-

Jiap.a.bl l\a6blcTbipaTblH Gip epHeK: 222+ 78+ 113=4 l 3. 
Cyperreri 6ac(\a caH,ll.ap.D.b! oeyll!bl eJi l\apacTbipap. 
KeJieci M:;iceJie 39-cypeTKe 6aiiJiaH&ICThl. 0Hhl «AcnaH JKOJihl JK:;>He 

llcJiaM JKOJibl» aTa,nbII\. M¥H,IJ,a 6dpiH l\aMTHTbIH MaCeJieHi, apnHe, KeH: 
TYP.D.e l\apayrn 6i3JJ;iH: KyIDiMi3 JKeTneii.ui. Annah I<aJiaca, COHbIH: imi
HeH 6ip 6enrini HmapaT KepceTe ancal\, coHhlH. e3i 3op Ma3M¥HJ.\hl 

6onMal(. 
to-cyperrill Heri3iHe ;iymte yuIKin.ni an.n&II\ (11-cypem

meH) (A60'): AE=IOOO, 60'=786, O'A=450. E¥P&IruTaphl: 
25°48°+49"28°+104°44'=180°. Yundn.n.ili oprnnbII< Ho1<aTr.1 0, )IFHH 
AO=OE=500; 00'=400. On )!(ep.n.eri opTanbII\ 6¥Pbllll 58°46'. 

YrnKin iwiHe TaFhl 6ip Cbl3bll\ )K)'.'PriJi.JT.Lli: O'K =487. 0HhIH: l\SCHeri 
6ac CbI3bIKTbl eKi enwe~wec 6enrneKKe 6ene.n.i: EK=360, KA=640, 
360+640=1000. OHaH Wb1Fa,ub1: 487+153=640, 153xl2=1836, 

487+ 360=847=807+40. EpTe 6oncb!H, ai'rrbmraH ymKin iwiHe 
Cbl3hlJiraH wel\6ep epici-z= 153 6oirn.uw. 

I\OChlMWa yrnKin: 360+487+ 786= 1633, 6¥pb!llITapw: 
18°46' +25°48'+135°26' =180°. 

EipiHe-6ipi TipKe ocw ywKin.niH: 6+'PbiwrnpwH l\OCaMbl3: 
58°46'+18°46°=77°32'. oHaH WbIFMhI 6enrini l\SHTanaMa JKeTi: 

77°32' -70°32 '=7°=420° 

0 I 0 I 0 ' 
M¥H.ll8 70 32 +109 28 =180 TCKllICHlll OpTaJlhll\ 6¥Phllllbl. 
Ocb!Jlap,ll,hI MbJHa ryp.ue JKa33Mhl3: 77°32' +54°=70°32 °+6 I 0=131°32 ', 

oHaH WblfS.llbl: 131° 32 '+19°28 '=141°=4 7x3. Eacl\awa aHTI<aH,IJ,a 
naiiraM6ap eciMiMeH 6aiinaHh!CThl 6¥Phllllrnp caH.nap ruwra.nw: 47-
M¥xaMMe.n, 54-An-l<;aMap, 61 - [AxMa.n]. Ocwnap.nw KepHeKi TYPre 
Kemipy yruiH 6aCK.hl ymKiJl.llill 6ac 6¥Phllllb1H aCTblHS 1<apaH: aHHaJl)J.Ll
pLin TeH:Kep.niK: HOI<aT A aHHanhln, A' opHhlH ana.nLI. 

o• o• ooo o b¥Phlll1Tap epaeri 6ona.nr.i:l 3 l 32 + 19 2 8 = 151 =90 +61 . 151 -
KeHiHri 6¥PhlWTaH: 48° 60+28 '=3008=47x8x8=47x64, 94x32=3008. 
Ea.a.i ocbl epaeKTi Acnaa X<OJILI }K;me HcnaM }KOJibl aTaraa caH,D.apMeH 
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CaJiblCTblpbln 1<apanb11<. Onap MbIHanap: 24 76 - OH eKi X<¥Jmb13 caHaTbI, 
2244 - )l(eTi l(aT KeK Tac6Hxb1 (/, 9 - cypemmep). 4304 - Xanmt>anap 
caHbl- McnaM JKOJibI. Ocblnap.naH lllblfB.nbl: 

2476+2244+4304=4720+4304=9024=94x96. 

OttaH lllblFB.nLJ: 
94 

x 
96 

= 3 HeMece: 94 x 32 = ! =sin 19"28' 
94x32 94x96 3 

{
190=19xl0 

0HaH TaFbl lllb!FB.nbl: 96 ± 94 = 
2 

{

96 
HeMece: 95 ±1 = 94 

95=19x5 

FanaMH TeKTep C8Hbl, 6ac 6aram.m GMi.n TYPi - 19°28' = l 09°28' -90° 
TeKllle (l\ar6a) OP'faJlbII( 6¥Pb!W. 0Hatt lllb!F8,IJ.bl: 

I 
09028

' + 50" = 104° 44' 
2 

liip TaMaUia aHTLIJIFaH eKi CaHHblH l(aTLIHaCLIHaH lllblFa.nLI: 

4304 
= 0.911864 =sin 65"46' = tg42°22' 

4720 . 

OmlH aiiTblJIFllH 6¥Pbllll Wb!Fll.!l.hl: 
65°46' 2=131°32' =58°46' +18°46' +54°. 

li¥raH l\OCLIMUia MaFJ1¥Marrap: 131°32'+19°28'=151°=90°+61°. 151° 
- epKeUI 6¥Pb!W. 0HaH lllb!FB.nbl : 151 x60=9060; HCMece :6 lx60= 3660, 

9024+ 36=9060. 
TarLI 6ip eKi 6¥Pb!WTaH MaFJI¥Marrap: 
65°46' +6°4 '=71°50 '=23°50' +48°, HeMece 11°50' -51°50 '=20°. 
EKimni 6¥PLIID 6ottb!Hwa: 
42°22' 4=109°28' +{)()o, 49°28 '+42°22' =51°50' +40°. 0H8H llThIFaJJ.bl: 

Onap.nau Wb!Fa,nLI: 

{
108=54x2 

60±48= 
12 

60±54={~ ';:~x~ 60xl8=54x20=1080, 
,· ..... ;· 
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60+54 =19 
60-54 

D¥Pb!lll enUiey.niH. eKi TYPiH canblCTbipFaH I\OCb!Mwa Cb13hll\Thl 
l\:lpal{bl3 (aCThlH.ll8). 

Xan11cpanap caui,rn TiK-1<a.n.a, Cblpbll< peTiH.lle anFaH,lla OHblff. :>KaHb16 
(c1rnyc) )f(:lHe KeneH.Ke (3in-rnHreHc) Typi 6epinreH; Oua,u WbII<I<aH 
l\OCbIMWa 6¥pbl!llTap.na Mon ci,rp 6ap, HeMece: 13°28 =808 =70I+107. 
EKiHilli )1(8FWH8H: 

f42"22' 
28"54' ± 13"28' = 

115"26' 

0HaH Uiwra.nb1: 26034' + 15026'=26+16=42, ueMece: 
63n26° -15°26 °=48. I(opb!ThlH.llbI.lla 6ip ~6a1< epaeK KemipeMh: 
9024+ 1836= 10860=[26] I 0. fanaMH fa)f(8Hbln caH. :>Kltb1pMa amw. 
}\aF6a=reKwe=)Kep=reMip caHw. On ranaMHblH; TeMipI<83bll< Tiperi, 
eMip.niH I<OJranbIC )f(yperi. Con )!(HhipMa amhr apa6wa: caT+rarnypH, 
caH.llWK M:lHi: 460+626=92x5+ 3 l 3x2= I 086. 

On cppy3 ( <l>apbB.llap) caHhJ: 80+ 200+6+800= I 086. )l(orap1>ma 
KOp,lliK: 94x96=9024. 94=47x2 - 38M-38M, 96 - 8J1FaUil(bl yaxH KCJirCH 
cype. On 1<aiirnnaMa XM=48, jffHH 48x2=96. Ownacy KepeK. T¥PaH 
l\aI<nacb1 ~ ranaMH 6aiinaHhIC. 

A.rmahl(a 1uyKip. l(ame 31CepiMoi Keiuip. 
8.ri-Mamanu. 29/v.1996JIC 

TVPAH I\AI\IlACbl-F AJIAMH J>AHJIAHhIC 

T¥paH I(al(nachIHbIH. TepT 6¥PbIUITbll\ caH.napbl eKi )J.e 8J1Thl eKeHi 
M:lJiiM. OHaH rnni,m )f(8TI<aH M:icene rnpaii,n:hr. CoHblH. imiu)J.e 20+6=26 
)f(HblpMa 8J1TbI[26]= 1086 caHbl epeKUie Opb!H aJI8TLIHbl 8HTb1Jl)J.bl. 
TgHipiHiH anra1II1<hl 'lKapaT1<8HbI rralirnM6ap H¥Phl eKeHi 6ac xa.nucra 
aHThlJT.llbl. 0Hbll{ C8Hhl 566. 0Cbl)J.8H lllbffa)J.bl aHTblJIF8H )!(Hb!pM8 aJITbl 
[26]=566+ 26x20=566+520= I 086. 

Anra1IIl\bI H¥P.1lhIH: anrnm1<b1 mmhi xaMJl.bl=52. M¥ffb1H; e3i 
6apnbll< ranaMHhlH. KillTi ceKin.u.i Kyp.u.eni mipce. CoHh!H. imiHeH 6i3, 
Ta11.ipiM caTiH 6epce 6ipueme epueK KenTipMeKiti3; 
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l l-cyperre T¥Patt l\al(nacwttblH. rn6nrn acrraH,ilbll( 6eiitteci 
6epinreH. Ottb!H. iwKi weH,6epittiu TepT 6+'PhlllihlHa 250 cruma

pw K,OHblJlFaH. 0HhlH MaFhlHaChl F!Ullll\111 'lK31\hIH.Uhll(-KllH)laCThlK 

6aiinatthlCThl ApxaM Typitt.ae anaMhn. OHblH caHJlhll\ M;mi 6ona.uhl 
250=r~). n¥Jl catt ]\a11;nattbltt-K,aF6atthIH rnpT 6+-pwUih!Ha l\OHhlJlhIIT, 

opTarn )KHHllI\"TaJIFaILUa MhIH.-aJIHcli cattwHa aiittaJI~hl. Apa6rna AE)l(J( 
ecemil{ al\h!pFhl caHhI ......i.ll (......a_,lb.i':ll)=l l l(l l 7-112). On CaH.DJ>I 6i3 17-
cyperre opTB.!l.aFhl TeMipKa3hIK Tal{6ach!MeH yft.TJecripirr l\OMhlK. 

PaxM!Ul, paxHM, apxaM .uerett ceJ.uep.aiH. rymci Ta~!hlphl 6ip, 
:>KaKhlHJlhlK., 6aH.nattwc, l\!ll;tl\OPJihlf\, MeiiipiM;:i.i.riiK. Eac 6ara.aa A1-pax
MaH an-paXHM .nen KeJieTiH ruirrap COHaH lllhlfll,uhl. 0Hbll{ CaH,.lhlK M~mi 

:.lymte catt: 329+289=6 l 8. OraH An-K,+'PaH CaHbl K,OChlJlblrr, aJfn.Inrau 
al\h!pFh!-oprnnhll\ Catt.Uhl 6epe;J.i: 618+382=1000. 

40-cypem 

J\¥paima, naHrnM6ap cypeciH,D.e ( 4 7) HCJiaMFa I<apcWiap lKeeialte 
6blJlaK .nerett: «Erep ic 6achlHa 11."eJieriH 6oncau..nap, (ueMece 6eT 
6:y.pcal{.nap) ceH)lep.n.eH X\ep )1()'3iime 6¥3llKh1JlbII\ icrey, lKaKJJHl(Llli 
6aH.118Hb1ChlH Y3Y FaHa YJ>liT eTim.1eil Me?» (22-rurr). Ji¥-11 ar-ua ~jl 
I~ arrra aca repen Ma3M¥ffLI 6ap .11.en 6ineMh. 



T::lH.ipiMHiH. )KapaT1<aH H¥Pb1, OHbl 6ap.!JblK FarraMrn rnparrbln 
):laMybl, OHBH BAaMJBTKa MeKeH 60JIFaH KeKTiH. )Kaparrybl, a):laM )J{ep 
6eciri )Kaparryhl - 6;.pi Fa)l(aHhm, XHKMerri we6eprriK, M:iH.ri Ma1<carrw 
30p M¥F)l(H3a. nm,ipiHe, OHblH, FaJIBMbIHa, eJJWiCiHe CeH6ereH Ha,[(aH
,nap coJJ 6ai1rraHbICTbl y3in. e3iHwe J:l::lypeH cypMeK 6oJJaTWHbI e)KCJI;:\eH 
M:lJllM. 

Ei3J:1iH. Ma1<caTWMbl3 corr - HBA8HJ:lhIKTaH ca1<TaH.J:1wpy. T:iH.ipiHill 
)l(apaTI<8H FaJlaMb!HaH, OHblll Cblp-cttnaTblH iwiHe aJIFaH J\¥paHHaH 
WblHJ:lhlKTbIH. 6eTiH awy. 40-cyperri KepHeKi 6oJJy ywiH )l(aCa,nhlK. 

An.nwMeH aliThJJIFaH eKi me}l6ep.lleri eKi mapwwHWI-\ caH
.napbIH l\OChm, coJJap).J;blll opracbrna 1<oi1.nwl\: OJJ 6011a.nw: 
250+2=252=36x7. )l(HblHbI: 2(252+256)=508x2=1016=254x4. TepT 
ray+ J\¥c= 35+ 219=254. 1I6palmM J\¥CTapbI, (2-cype. 260-run). 

6¥JiapnwH. :ipl\ailcwcb1H,na FB)Katthm cwp )KaTblp. Mwca-
Jlbl, 162=256 H¥P 6011ca, 252x2=504=284+220 - .nocrap ca»w 
=412+92=504 -· EaliaT }\aF6a .nocxaHa.OHaH :ipi l\apali: 

{
358 

250 ±I 08 = 6¥.[(aH ll!WFa.[(hI: 
142=7lx2 

{
640 = 358 + 47 x 6 

358±282 = 
76=19x4 

Eac 6ara (19), a.naM (76), TeMip ( 640), KyMic ( 47), HeMece 
284+53+47+256=640. faJJaMH 190 CaHWH l\OCaMhl3: 

{ {
548=137x4 

(250+108)±190= 358±190= 
168 

AJI-llayeyT-548 (55-cype, 58-au). OHaH Wb!Fa,nbl: 618+168=786 
-Eac 6arn. 

l(ocl\ap-Apxap-I\ap»ai1blH 441 Ocw caH,nbl apK.aM CaHblMeH 6aii-
11aHwcTb1paMhJ3: 250x2+ 3 82=882=44 l x2. 

ApxaM CaHhlMeH A6aii ca»bl 6blnaH 1e.a6wca,nbl: 
678+250=928=29x32. 

M¥H.na -29-Mblc illOJina» MeTanw. Oeaa WhlFll,D;hl: 
348x8=928x3=2784=48x58. 348 - W¥FwJia: 
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53x2=106 - ~hl3 (53 -An-H)')K)'M), HeMece AxMa.u .. 
PaxiiM T¥paH caHhIHa TiKeneii 6aifJiaHhICTbI: 248=62x4, 

{
88 

62±26= 
36 

:IK¥Jl.D.bl3 (53-AXMaJJ.) caHblH an-paXHM, a.n-paxMaH caH)J.apbI
Ha l\OCaMhl3: 289+53=342=19x l 8=38x9. 329+53=382 :iynlfe caH. 
618+106=724=18lx4 (181 I'll..). 

oip TaMarna }\aFH,Ua epHeKTi l\3pattbll\: 

{
516 

260±256= 4 

0HaH llJhIF3,!J.hl: 64x260=65x256= l 6640=640x26 0HaH llJbIFa,11.bI: 
640+ 26=666=222x3. EKiHwi )J(aFwHaH 6¥JI H¥PAhil-I T¥Patt }\al\rrach!Ha 
KeJiiII T¥P3Thll-l,1l.hlFhl. 8iiTKeHi 65-Aca.u. (AphlCTaH6arr-T¥PaH 1\31\IlaCbI), 
256-ff¥P. Con apa.u.a eKi TeMip (apa6wa+T¥PaHwa) 6ac l\OCTbl. HHca!p 
--FaJJ.aJiaT Tapa3b1Cbl l\¥PhlJihl,!l,hl: 222x =666. 

On eKi caHHhl!-1 rn6bICl\aH-l\OCbJJIFaH opb!HbI: 260+256=516=86x6 
)J(3Pl\hiparaH An-Cal\H6 (634) ~.UbI3bI (86-cype,3-aJlm). OHaH 

{
l300=.260x5 

666±634 
32=16x2 

M¥H.IJ.aFhI TaFbI 6ip rnMawa tt:ipce apa6wa )l(a3hll\ 6eT -)Kai\ ()K) 
,!J.ereH c0J.ui1-1 caH.Uhll\ M:iHi Macryii 516. CotthlMeH l\aTap (60)=cu
TYH- 516. Oiinarr l\apa1-11>n. AnThl, ann1>1c (6x l 0), me6ep ceJ.uepiHifl 
60x6=360, rn6nrn Tb!Fbl3 6aiinaHblCTbl TaFbI 6aiil\aJI.UhI. Eac ymKiJI
)l(ayhap ymKin coraH HeriJ,uenreH, eri3-ceri3 coraH HeriJ.uenreH, aJIThl 
Anam-Anama xaH coratt HerimenreH. 

EH.ui Ken in ff¥p ¥Fb1Mb!Ha COFaJJ.hl: )1(=516'=[60]=260+ 256=86x6. 
Oiinan l\apaca1-1hl3 ra)J(atthm epneK. OttaH lllhlfaJJ.hI: 5 l 6x2+ 284= I 0 

32+284= 1316=329x4. 329-An-paxMaH, 4-l\al\Ila 6¥PbIIIlTapb1. EH.D.i 
OChl CaHFa rraiiFaM6apbIMhl3.Uhll-I ryraH )KhlJlbIH (F) l\OCaMbIJ:(F)+()K)= 
[26]. 570+5 l 6= l 086=[26]. On 6ona.uhI TCfl xrnwpMa aJIThl caHh!Hhlfl 
arny caH,11.h!FLIHa. TaMallla M~HJa epHeK .uerr 6ineMh M¥HLI. 

OcbIFaH l\OCbIMIIIa TaFbl 6ip TaMaIIIa caH. Sac xa;.xoc caHbI 566 
e1<eHiH Kep.uiK. CoHhIMeH MhlHa.uaii eptteK )l(aJaMbIJ: 

566 = 566 
= 0 566 =sin 34°28' 

566+217x2 1000 ' · · 



M\'H,na 217-fanaMH TeMipI<33hlI< )J(bJJibl. OttaH WblFa;J.bl 
wea6epMeH TeKwe 6aiinaHbICbI 24(34°28' -19°28 ')=360°=15x24. OHaH 
WbJFa;J.hl: 0,618=Sin 38°10 ·• 38°10 '-34°28 °=3°42 °=222. (HHCa<j>) 

Tarbl 6ip rn6MaTTbla oil aiiTbIJIFaH 6¥PbIW c;lyne )l(iKTeni 
6¥PhIWb!Ha 6aiinaHblCThl. On 6wnalf: 

34°28' +6°4' =40°32' ""70°32' -30°=40x60+ 32' =2400+ 32=2432"" I 9x I 
28=38x64 

EH.lli ynKeH epHeKKe KeneMi3: 

2(252+ 256)+ 1900=504+512+ 1900=2916=542• 

M¥HJJ.8Fbl CBH;J.ap 6api .r1e 6enrini Fllll8MH 6aiinaHblCTbla HWapaTbl. 
OnapJJ.hla An-I(a~mp (Aii) cype caHaTbIH1.1a wapUiblCbl 6onybl, COHbl
MeH l\aTap on caHHbla rraiiraM6apra 6epinreH 1<aiiTanayU1bl )l(eTi )l(:;me 
¥ Jlbl I\¥paH run caHbltta JJ.;in Kenyi TaMawa M¥F)l(H3a ;J.err 6ineMi3 ( 15-
cype. 87- run). 

Oci.IFau 6aifnaHblCThl, ou eKi ~JJ.b13 cauaTbl MeH )l(eTi I<aT K6K 

rnc6Hx caHbIH l\OCaMLJ3: 2476+2244=4720. OrnH ¥nb1 K¥Pau caHblHa 
;iynHe caHblH 1<ocaMb13: 4 720+ 382=5102. EKiHwi )1(8Fb!HaH nepiurre
nep caubl MeH xanH<Panap caH,llapi.rn l(OCaMb13: 4914+4304=92 l 8. 

Oehl eKi rorr cau;J.apJJ.bla 1<aTb1uacwHaH TaMawa MaFJI¥Marrap 
UlblF3,llbl: 

Tb!: 

{
14320=10000+4320=10(1000+108·4) 

9218±5102 = 
4116 = 342 x 12 

0Hbl 6hrnaii )l(aJyra 6onMb1: 358x40=14320. EKiumi )1(8FblHaH: 

{
454 =MM. BH C8Hb1(165+454= 619) 

343± 111 = 
232 = 29x8 

OuaH IllblFa;J.bl: 232x25+ l 95=5995=A6)1()],. 
lfyp;J.bla A6a1<1<a AT 6aiinaybl )l(blJJ 6acbl. CoHbla caH.Llbll\ Hruapa-

{
360- WBH6ep 

256±104= 
152=19x8=38x4 

)l(brn rnea6ep 360 arri. )l(aaa )l(blJI 6ac 6arn MeH 6aCTa.JJ.Ubl 
[19(2+6)]=38+ 114. 6¥JI 38-cypeci )J(;JHe 114 K¥Pau cype caHbl. 

180 

{
256 

0HaH Wb!Fa;J.bl: 152±104= 
48 



48-I<aihaJiayrnhl XM=( 40-46 cypeJiep ). OHaH TeMip l\a3hll\ 
MaFh!Hachl. 256+208=360+ 104=464. 208 - l\a3hll\. 0HaH nporoH 
WhlfMLI: 464+286+ 1086= 1836 M¥JIAa 26x 11 =286, 1086=[26]. 

TaFht 6ipHerne ecemep: 

256 ± 26 = HeMece· {
282=47x6=94x3 

230=180+50 . 

{

256 
230±26= 

204= 17x 12 

6¥JI apa,ua 230-eJiwe~ec 6ei!.HeJiep-I<HaCTap C8Hhl. 
)Kornp~a 6-cyperre KemipiJirett 6ip Ti36eK C8HhlHLIH. 6ip 6eniMiH 

I<apai!.LII<: 19+88+ 107+ 195+ 302+497+5l6=1724. 
liac 6aTa,uaH 6acrnn TeMipTeK apI<hLTihI TipKereR OCLI )Jre'I'i c~a 

epeKwe I<aCHCT 6ap. liac 6aTa,uaH coa 6aiinatth!CTLI 6e.rrrini 6aCThl can
Ahl a.rraMhl3, llFHH (19+ 7)+62, 62±( 19+ 7)=62±26=88. Oi!.Aa 6oJiehlH 
on car-38, 50=1\a<l>= 100 cypenepitte 6aifnaHh!CThl. <<AJIXHMHRAa» 
TaJJ.n8HF8H. 

{
88 

50±38= 
12 

Oehl eKiHiH. )KHhlH eaHhl 19+88= 107. l(h!3 )l{i6eK caHLI. OHLI 6hl
naif )Ka3Yf'a 6ona,uhl: 19o+(62o+260}=190+880=1070=214x5. 1070 -
Macnac - YwKin - hl.nhlphlc, 214-)Kayhap. 0Hatt ~pi K.apaif ~p 6ip catt 
aJJ.nhlHARFhl eKi eaHHhlH, )KHh!Hhl peTiHAe aJiblHFaH: 88+ l 07= 195, 

l 07+ 195=302, 195+ 302=497. li¥JI a.JITayhl (A.rrrhl Allam) 6ona,uhl: 
19+88+107+195+302+497=1208=151x8=302x4. 
302 - liaI<apa (2-eype-CHhlp ). OebIHAaFhl aJIThl CaHHhlH, ;;ip 

I<aHCh!Ch!HhlH. epeKWe ch!phl 6ap. Ii¥Jiap.nhlH. opTaChlHa Anama xan 
peTiHAe 516=)1( - )Ka.3hll\ - )Kai\ - tteMece Maczyif tteMece [ aJITihle ]= 
[60]u-* .. - CHTYff CaHhlH aJlaMhl3. )KuhIHhl 6oJia,uhl: 1208+516=1724. 
Oehl eattra 6ac )Kayhap ywKiJI canhIH I<Oea.Mh!J: 

{
3008 = 47x 64 = 94x32 

1124± r~ J= 1724± 12s4 == 
440 = 88x5 = (62 +26)5 

Oehl caHAhl eyperre ophIH mp 6onhln KepeeTiJIMereH 6ip eaHMCH 
I<Oehln 11;apaifhl11;. On OH eKi >K¥Jl.ll.hl3AhlH. eei~iK cattaT caHhl ( 1-c:v
pem). 

2476±1724=4200=2916+ 1284=542+[0). 
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M¥Hblf-I TaMawa eptteK eKeHi eCTe 6oJicbrn. J\opbIThIHJl.hI TaFbI 6ip 
TaMaum eptte1.:: 

{
530=53xl0-

284±246= 
38=19x2 T3CHF-T0Fhl3. 

284=7lx4 - f¥fapa.u (Aih\hIJ)=<Dapa6 (blJl.bipblc). 246=4Ix6 -
)l(e6ipeiiiJI cattw. 

EKi .uocThlf-1 caHLI, AXMa,u KaMiJI caHbl *¥JlJl.bI3 53-An-ff¥JKblM. 
Oehl TaMawa cattra attTbIJJraH n!Mipn!K caHhlH l\OCaMhl3, 6oJia,uhl: 

{
618 - an-pBXMBH an-paXUM 

530±88 = 
442 = 348 + 94( wyana + 3BM3BM ) 

Otthl 6brnaii )l(a3aMbI3: 348+94+88=284+246=530, HeMece: 
348+9152=348+182=530. 

H\qlMpaMa.u KaMan AxMa,u. 
TaFhl 6ip ecKepry, lllapwbJHhIH Ott )l(lll\ 6yiiipiH,ue 260, con 

)f(aFbIH)l,a 620, )f(Hb!Hbl: 

{

880 
620±266 = 

360 

620 - TypiK (T¥P31\-T¥PaH), 260 - K~MiJI TeMip (Xa.uHJI.). 
OtthI Kepcezy.ueri Mal\caT eKi MeH aJJThI cattJ1.aphlHhIH A6al\ 

ece6iHJ1.eri, HFHH OHJl.bll\ cattaT ece6ittJI.eri (ecen lllOTThII\) MllFblttachlH 
a1-1rapry. Ott )f(lll\ eKiniKTeH 6acrnnrnH. 2) 200+60=260. Con )!(al\ 
aJITblJibll\TaH 6acTaJIFaH. 6) 20+20=620. 

IIepilllTeJiep cattbI, XaJJHcpariap catthI ceKinJI.i 6acl\a .ua Amw 
AJialll, Anallla xaH ecenTepittJ1.e 6b oc1>1 eKiniK, aJJThlJlbll\ cattarrap.uw 
ecKe aJIJl.bll\. 

620 - TYPiK catthl, 260 OHllhII< TeMip catthl 6onhm aJihlHa)J;hl. 
Keiiittri caHMeH 6aiinaH1>1cT1>1 6ip oi!JrnpJI.hI ecKe anattbll\. H6pahnM 
naiirnM6apJI.bIH Tineri 6oii1>rnwa TOprny 6acb1Ha TepT f<¥CThIH TipiJiyi 
(2-cype, 260-.un). fa)f(attbm oiirn )f(eTeneii.ni. EKittwi )f(llFbrnatt: 

]260 
190± 70 = 

ll20 

70-An-MHFapa)f( cypeci. HeMece oratt 6aiinaHhICThI: 260+ l 90=450. 
OttaH lllhIFa,ubI aym1e ywKin: 450+ 780+86+ I 000=2236. 

EpTe 3a~mH,na T¥paHHaH KCTKCH Mafia enittJl.e (OpTaJihIK AMepH
Ka, IOKoTaH) epeKllle aynne )f(h!JI Tatt. lllonnaH )f(hlJlhI, MeiipaM )f(hIJibI 

182 



6ap. OtthIH. KYH TayniK cattbl 260. Ce6e6i 6emici3. Ocb! caH .na T¥1JaH 
l\al\nacbrnaH Wbll\na,nhl Ma eKeH .nerett oit TYblHJl!lTa,Llbl. 

M¥tibl 3eprrey KepeK. 
Tatt;ipiHe r.iy6a. 
Ocb! Macenetti a3iprne TOl\TaTa T¥PaMbl3. McJI<Th!Fa I<yaT 6epciH. 

l(amenec«.en :HCepi.l•te Keulipiiu cypaiUrMH. 
a.'l-Mamanu 2/Vl.1996. 

D¥JI M~Cene api I<apaii rnn.nay,nbl KepeK eTe,ni. Con ce6emeH 6i3 

OHbl Keneci Tal\blphlnl\a 6ent1iK. EapJiblf\ FblJihlM canacblHa l\aTblCbl 6ap 
aJIThlH l\HMa, HeMece aynue catt.nap .nereH ryciHiKneH 6ai!naHblCTbl 
I<apaCTblpaMbl3. 

On Keneci Tapay, 12-cypeT. 

T¥PAH I\Al\IlACbl :m:aHE AJITblH l\HMA 

fblJiblM rnpuxbltt.na eTe epTe 3aMatt.nap,n;aH 6epi Kene )KaTl\aH eKi 
caHHbltt l\3Tb1Hacbl 6ap. Ottbl aym1e l\!lT&rnac HeMece aJITDIH l\HMa aTaH
,nhl. 6ip T!Ull(TblH. - 6ipi ynKeH (a), 6ipi Kiwi (s) erin eKire 6enceK: a>s. 
On 6enrneKTep l\aTb!Cbl M&rnan.aii 6onchlH, 

a P a 
-=~=--

A a a+P 

JIFHH ynKeH 6enme1rriJ1 T¥•ac caHrn K:aTbICbI Kiwi 6enrneKTill 
ynKeH 6enrneKKe K:aT&Ic&rna TeH,. Ocb! \'3tliKCi3 l\3Tb1Hac 6apJibIK: 
Ta6HFaT FblJib!MblHhlH. canaCblH,Lla 30p opb!H aJia,Llbl. 0Hhl Mb!Ha rypre 
KeJITipyre 6ona,nbl: as+a2=a2, a2-as-s2=0, 

fs-1 
s= --a , HeMece s=l, a2-a-1=0. 2 . 

Eattl\an K:apacal\, 6¥JI waprn&1 eptteKTill el{ blK:IllaM.llhl 6ipniK rypi, 
llFHH ax~+sx+c=O 6onrntt: a=s=c=l. 

EKittmi )KaFDIHaH eKi 6ipniK waprnbIHbIH. Kepriwi 60.11a,nhl 
12+22=052. hl¥HbI ll¥xT&IH, 6ip yrnKiJii neiiMi3. 8ttTKeHi OJI KicittiH. 
KeMeci eKi TeKme11eH TypaJ1hl. On YllIKiJI 6ona.n;hl: 
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_!_ = 0.5 = tg26"34'. 
2 "' 

~1- = 0,44 724 = ~ =sin 26°34'. 
2,236 v5 

Eip TaMawacw ocw YllIKi~ia, YllI caHblH aiiTJiblJIFaH aJITblH l\HMa 
lllblFaThl~blFbl: 

15 - 10618 2 , 0HhIH, ruapruwcbl: 

(
15-1)2 = 3-15 =0382. 

2 2 , 

On 6ona.nw: 0,618+0,382=1,000. 

Ottbll\ KeJieM.n;iK YllI .n:::ipe>Keci: 

( 152- l J = 15 - 2 = 0,236 

OeaH WhIFa.n;w: 
0,382+0,236=0,618. 
CoHb!MeH: A+ A2+ A3=0,6 I 8+0,382+0,236= l ,236=0,6 l 8x2=5-1. 
OcbI caHMeH 6aiinaHbICTbI l\ORH ece6i aTTbI 6ip ~bl3 6ap. Eip nap 

I<ORHAhI ay11arn )l(i6epirr KyJeTce, 6ip >KhIJIAa l\OHH caebl 1<aHllla 6ona
.n:w? l\oRH (yii I<ORHhr) eri3.n;eH 6ananaii.n;hl. 8p Ke)l(eK eKiHwi aii.n;a 6a
nanaii,11,b1. OH eKi aii.n;aH yii l\OHH caew Mbrna,naii 6ona.nw: 

1+1+2+3+5+8+13+21+34+55+89+144=376=47x8. 
M¥H.U.aFbl ::ip 6ip CaH a11AbIHAaFhl eKi caHHblH, >KHblHbI, MLICa

JILI: l + l =2, 1+2=3, 2+3=5, 3+5=8 T.6. 
M¥H.n:a eKi H:ipcere Kellin ay,11,apy KepeK. Eipittwi.n;eH, aiiTLIJIFaH 

caH.n;ap K.aTaphIHhll\ KeiiiHri11epiHil-( K.aThlHaCTapbl aJIThlH l\HMa CaHbl
Ha )l(aK.MH.Uaii 6epe,11,i: 

55 
=06179775·

89 
=06180555 

89 ' '44 ' 

066179752 + 0,61805555 - 0 6180165 
Oprnwa: 2 - • 

ExiHwi )l(aFhIHaH ecemil-( l\OHH aThlMeH 6aiinaHblCTbl 6onyLI. 
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f9-.: .. 'B6 
~,fAH X~A:Tt4c't '}fc,alie AJl.T/llA #llMA 

~1~~3 
~ ... , 

' \ 
\.: .... ,. ... t.:.; .. 

41-cypem 

K,ollH AH.o.I.IH. Mymen yiii (rnpTiHwi, apa6wa An-Caparntt-WaitH). Ali 
- xceTi KaT K0K 6achl, ecerr 6achl, FhlJibIM 6acb1. OHbtH. 03i T¥PaH K:a[\na 
CaHhlHB 6aiinaHhlCTbl: 376=47(2+6)=94+282. 

4 7 - cype naiiraM6apbIM cypeci. l\0J1H OHbIH. llBH.FbIJibI. E¥JI ecemi1{ 
aprhl lllblfY Teritt,11,e K ytt MeH Tytt Tett.eny, )Katt.a )l(blJI - ttaypbl3 'lKa
Thlp. On A6aK ece6i: AT 6aiina,11,hlM A6al\l\B )lerett BH.hl3 co)laH l\anraH. 
A6a1< AnTbl-Anarn, aJITbI YpKep, oprncbrna TyraH 'lKatt.a at\ Anawa 
xaH. M¥ffbIH. 6JpiH Tan.naii 6epyre 6¥JI )l(ep,11,e opbIH mp. AltraphIMb13, 
aJITbIH l\HMa ece6itt.ne rnMawa TepeH. Ma3M¥ff,1J,ap :>KBTbip. 12-cyperre 
COHblH. 6ipa3b!H Kemip.niK. 

M¥tt.na T¥PaH R)1<rracb1HhII-\ )l(\'JIAhI3 wapwbICbI rnpT wapwbITa 
6eniHreH. Y cTitt.ri eKi wapwb1,11,a H¥X ywKini canhrnraH. OtthII-\ 
1<wpnapbl l +2 , 6¥Pwwrnpb1:26°+ 340+-63°26'+90°=180°. AttTb1nraH an
TblH I\HMa,11,a 6ip :>KBFbIHaH Sin38°10'=0 ,618 6onca, eKimni )l(aFbIHUH 
H¥X 6¥Pb!lllb!Hb!H. "'apTht rnHreHci TarhI coraH TeH.: 

tg
630261 

= tg31"43' = 0,618 =sin 38"10' 
2 
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Cyperre OChlllbI cJlecTeryre ThiphlCThll(. 0H)la Kimi rnapmbI irni

He l\hiphI R= 1000 )l(apThl wett.6ep Ch13hIJl)lhl. 
0Cbl weH,6ep,11iH. iwKi Chl3hlfhl-)l(llHO-CHHYC sin38110,5 '=-0,618 

60Jlf'UHJUl, COJl 6¥PblWTbIH. 3h!Jlbl-Kt:meH,Keci- ChlphlFhl 6ipiHe-6ipi Tell,; 

)1(3113Ma CbI3bll( TaHreHC tg38"'!0,5 '=o. 786 CblpbII\ 6oJlca, OHbIH. )l(Cp

,1eri wett.6ep iwiH)leri K0J1CH,Keci KOCHHYC COFaH TCH. 6oml)lbl, }ffHH 
tg38''I 0.5 '=cos38.'l0,5 '=-0,786. OcbI TCH.JiiK eTe aJILICl(a anapaThIH Ta

Mama H;'lpce. TeK 6ip nma ocw 38°10,5' 6¥PLllIITbl (OHbl hll(WaM,11arr 
38°10') 11eMec 38°11' aJ1aMh13). OchI TeH.JiiK lllblfa)lhl. 0Hbl aJlThI l(HMa 

6¥pb1mh1 aTay.Lla rnrh1 6ip TaMaUia M;JH 6ap, OJ! MhlHay. Apa6rna anThIH 

3aha6, '"-;-14~ =707 CUHAhII\ M;)Hi: EKiHrni)leH, aJJThIHHblH. 3JlCKTpOH caHbl, 

OHbIH. aTOM!lbll\ ca11aT cam.1 79 eKeHi 6eJ1rini. EKeyiH l(occal\, 6ona,11bl: 

707+ 79=786. 51.rnu Cb1pwl(-Ke11eH,Ke eJlUieMi. ,[(eMeK, a.JIThIH l(HMa 

OCbJ)laH 6onap Aereu oft Kene)l,i. 0HhIH. aprb! )1(3FhIH)la TepeH. JKaJJFaChl 

6ap. 8flTKeui anThIH Ky11 MeTanhl. AnThlH l(HMa-KyH l\HMachl 6onca, 

OHaH 30p KOCMOJIOrHRJlhll\ M3Fh1Ha iJ)ley KepeK. b¥JI M;)Cene 42-cypeT

TC l\apana)lbl. 

)\a3ip 12-cyperriH. 6acl(a Ma3M¥HA3phma KeUieMiJ. 

AJnbrn l\HMa caHhIH 6ac )l(ayhap ymKin caH,11aph1MeH ca.rrhlcTblpbln: 

T=l59, )!{=516, J\=609, JKHhIHhI: 159+516+609=1284=[ ]=214x6, 214 

- )!{ayhap= l07x2, 107 - l\b13 )i{i6eK. 

786+ 159+609= I 554=786+256x3=222x7. 

M\'H!la 265-H¥P· 222+~mcacp, ra.uaJiaTThI JKeTi 1(3HTanaylllhI. Oehl 

perre aiha Kery KepeK, 6i"J!liH. aJIThIH l(HMa caHbIMhI3 - KyH Ji¥phl 
MaFbrnachIH)la, T;Jtt.ipiHiH. )i{ep MeH KeKTeri JKapbrnK,aFaH 6ac 6aTa 

caHhI (EHCMH Annah an-paxMaH a11-paxm1: 168+ 329+289=786). Tarw 

6ip l(a)laM: 618x2+ 168=1236+ 168= 1404=35 I x4. Eacl\allla aftTCal\: eKi 

.uy1111e)le 6ip.ueft )!{apbml(aylllhI, 6ip T;Jtt.ipiM. Ora11 anapaThlH rypa )l(()J( 

6i3!liH. HcJlaM JKOJihI, Aft!lblH. )l(OJlbI-1\oRH-lliruIH AJI-CapaTaH JKOJihI 

(351). K,ar6aHhHl rnpT (4) 1<¥6h1nacb1 coraH anap~hl. Oehl 6arhITia 
TarhI 6ip ]\a)laM: 

786+618+54591=1404+4904+4914=6318=8lx78=35lxl8. 

{
\59=T=53x3 

0IIaH lllblra)lbl: 8 J ± 78 = ] 

53 ~. An -Ha)l(HM-)l(¥J!Jl.bl3-AxMa,11. AmhlH l\HMa caHbJHa JKaJLIK, 
- )!{al\ ()!{=5 J 6) C3HhlH l(OC3MbI3: 
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42-cypem 

{
1302 = 217 x 6 

786±516 = 
270 = 54x5 

M¥H.D.a 2 l 7-ranaMH·(TeMipI<ll3hII<) >KhlJihl (MHJIJIHOH ece6iMeH); 
54-AJI-l\aMap-AH. 

0Hnan I<:apa~hI3, T;mipiM 03iHil-\ I\aJiaMhlH.D.a-K.y:paH.D.a rarraMHhlH 
raxcaHhln ChlpnaphlH 6epreH. 0Hhl ryciHreH a.D.aMHhll-\ KeKiperiHe 
I\OPI\hlHhllll T)'a.Ll,bl, HeciHil-\ enweyci3 XlfKMaTblH rycittin, K¥JIWbIJihIK 
eTe.11.i. Ocw xceHiH.D.e 6ip rn6paT 34-cype.11.e 6ap .11.en 6irreMi3: 
34+Ca6a+54=34+63+54= 151 ( epKem caH.11.ac ). 
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Orr cype,ne ,D;ayiT neH CyrreiiMeH naiiraM6aprrapra 6epirrreH 
M¥fJKH3arrapra oil )l(yriprin KepeiiiK. 

CypeHiH. 6acw: «KeKTep MeH )l(ep,ne 6orrraH Hapcerrep, e3iHe nm 
60J1raH ArrrrahI<a, 6aprrwI< Mal(fay rraUhll\, api axHperreri Mal(fay ,na 
oraH rraHbll\. Orr XHKMCT Heci, TOrrhll\ xa6ap arryIIIhl» (1). 0HaH KeUiH 
10-ruiTia: «8ii Tayrrap, J\¥CTap! 0HhlMeH 6ipre yu l\OCbl~ap. )l(aue 
orau TeMip,ni )l(\'.MCapTihll\. CyrreiiMeure ,ne epTe Keryi 6ip aurrwI<, Kern
Ke I<aiiryw 6ip aHrrhll\ )l(eprrep,ni 6arwtt,nwpJJ.hll\. Orr yrniu epireH MhlC
TaH 6¥JiaI< aFb13JJ.hll\. )!{pthlc icTeHTiH )l(bitt,nap,nw ,na 6arwu,nhlpJJ.b1IQ> 
(12). 

Ocw lUITiap rarraMHblH. J\¥Phlrrwc Cbrpwu 6euuerreH,ni. Tayrrap, 
J\¥CTap ,nereH,ni )l(ep MeH KeK Marwuacwu,na TYciuyre 6orra,nbl. OuaH 
Keiiiu rarraMHhlH. auuarrwc KiH,niri 6orrrau TeMipl\a3hll\ ,D;ayiTihll\ 
I<Orrb1tt,na )l(\'.MCapa,nb1. On )1(¥JIJJ.hl3 aneMiHiH. r~a6wu 6in,nipreu 
M¥F)l(H3a. CyneiiMeHre 6epinreH M¥f)l(H3a )l(eTi l\aT KOK, COHbll\ irniu,ne 
Kyu MeH Tyu, Au MeH lllorrnau 6onbm rn6bma,nw: AuJibll\ lKOJI aIIIbll\ 
aiiTblJiraH. Arr TaH. lllorrnaHw OHhll\ MeTanbI - MhlC apl\b!Jtbl 6epinreH. 
0ChlH)J.aH F~aHblII apl\bIJibl a,naM )l(blH)J.apJJ.bI )l(\'.MblCl\a CaJiaTblHbl 
aH,rapTwrrrau. An 48-lUITia ocbI Marbrna aH,rapTwJIFaH ,nen 6irreMi3. OJI 

MhIHay: 
( fA)....., .. oij _1~· < ·_n · ~ · ~I Ji . ~ ' '-"'"""'~ - ...,.u u . 
E¥JI .nyuHe raHa eMec, l\HRMeT XHKMaTThl ,na ArrrrahThll\ I<;OJibltt,na 

eKeHi 6acbrn,na ecKepTirr,ni. CoHbIH. 6;-ipiH ce3reH a,naM T;-iaipiH ecKe 
aJiblII, OHblH, aJI)J.bIH,na )l(err,ni Kyttri )l(anb1paI<IIIa l\aJITbipayblMbl3 KepeK. 
XanbII\ Mal\aJihI 6ap rou: «J\¥,naH,natt l\Opbil\IIaraHHaH l\OpbII\!» ,nereH. 
AUThlrrraH 48-lUITTbl 6i3 ocw MarbIHa,na Tycitt,niK. 

ATanMblIII cypeHiH. 6ac cauaT )l(HHaFbl epKelll caH,nac ,ne,niK, JIFHH 
34+63+54= 151 - CHHaM-epKeIII (nauraM6ap X8,nHCbl J\¥paH epKeIIIi 
2-EaI<apa cypeci). Ocw T¥PFaH catt,napJJ.bIH. apI<aUChIChIHJJ.a cbip 6ap. 
CoHhIH. irniu,ne 63=7x9 - nauraM6ap cattw. 

FanaMJJ.bl K.¥PaYIIIhI aroM,napJJ.blH. e3eK cattb1-nporou caHbl OChl 
cype,ne ocwrraii 6epirryi aiiTwrrraH M¥F)l(H3anapra c;-iuKec Kerre,ni. 

351x2 
12-cypeTKe opaJiaMbI3. Ott,na: =tg38"1 I' 

1000+ 107 
hl¥uhIH. aThIH ;;lrr-<l>apa6HJJ.iH. oiiwc aiitta 6¥Phllllhl ,nen 6irreMi3. 

8HTKeHi OHbIH. TeH. l\Hbil\TbI }\Hmr MyKaqrn ._..ili.. ~ napa6orra ocLI 
Heri3)J.e )l(HHaJIFaH. 51rnH: 

epueriue cos38°l I '=tg38°ll' TeH,. 

Con 6oiihIHIIIa 13-cypeTieri anbIHraH epHeK: Oa '=Oa. 
618=0a=Fl\=r. OraH TaFbI oparraMbI3. l\¥paH,narhl Au MeH Kyu 
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cypenep carnrrap Ke6eihiimici nepiunenep Cattb!H 6eperiHi aiiTblJIFaH. 
CornH 11;ocaMblJ: 108x7=756 caHbIH: 

4914 ±756 = {5670 = 63x90 
4158=54x77. 

J>enrini 6e,uen.ui caimap. TaFbI COFaH )l(aJIFac caH: 

2916+756=3672=1836x2. 

Oitnan 11;apacaH.bIJ, M¥HJI,a 11;aHUiaMa Cblp )l(aTblp. 
Ocb!naprn 6aiinaHb!CTbl TaFbl 6ipHeUie caimap KeJITipeMh: 

56 
. {1322=66lx2 

7 ±566= 
190 

100o+54==622+432=1054; 1000+91=1091=807+284. 

618+54=672=48x7x2=336x2.236+54=290. 236+53=289=172. 

786+214=1000; 618+214=832=26x32. 

236±214 = {
450 

22 

1284 ± 786 ={2070 = 230x9 
498 

8 {
880 = 620 + 260 

49 ±382= 
116 = 29x4 

618+382+236=1236 = 618x2 = 

~[ J52-l +( J52-·r +( J52-1H"' 
Ochlima Ke.rrripinreH CaHJJ.apJJ.hlH 6apJib!Fbl cyperreH Ta6bIJiaJJ.hl. 

Onap.UblH TaJI)J,aMaCblH 13-cyperreH KepeMiJ. li¥JI cyperreri 6ipcb!npa 
M:x:ene )l(OFapb!JJ.a aiiTbIJI.nbl. li¥JI apa.ua conap.ub!H 6eiiHeciH 11;aiiTanan 
Kepin, api 11;apaH )l(aJIFaCTb1paMbl3. M¥tmaFbl CH 6aCTbl )J(!lHaJihU\ 

KYffHCH 6eniHin llihlFaThlH 6enUieK JaTTblH eKiHwi napa6oJiaJiblR; 
)l(blJIJJ.aM.Ub!Fbl. l\aJipri acrpocpHJHKa ece6i 6oiihlHUia on 6ona.n.bl: 

189 



Tf _ 

'o -
2Gr~, =0618 

R..1 • 

M\:tt.D.a G=6, 7x 10 I I rpaBttTal(IUI T¥Pal\TbICbI. 
Me=2xI030 Kr-KyH Maccachl, Re=7xl08M - Kytt paHychl 

( epici). 
8n-<l>apa6n ;:l,!J.ici 6oiiwtt111a OHbIC aihrn ynricitt -napa6ona cany.na 

aJihIH8ThIH 111e!l6ep epiciH ocw KyttHit\ eKittwi )KLJil,!l,aM,!l,hll\ caHb!Ha 
Tell eTin ancal\, ecen 6ipitte 6ipi-.ni'.ln, c.iiiKec, aHTLlJIFaH reimiKTep 6o
JI8,!l,bl: r=8a=fl\=6 l 8. 

K,ocb1M111a 11\aHaMa weu.6ep epici R = IOOO=TI<;. :>Ka3aMLI3: 

Sin38"10' = 618 = .JS~ R· 
2 ' 

' ~Fs-1 cos· 38"1 l' = --R· 2 , 

OHaH lllhlf'Mhl: cos38°11 '= tg38°1 t '. )l(aHaMa Chlphll\ 0')1( = 
Kenet1.KeciHe FT Tea; O')l(=fT. 

6¥JI cypeTieri HeriJri 6ip )1(81J.8Jlhll\ }\¥Patt 8llTiaphlHJlaFhl 
aHTbJJ1FaH l\8f'H.llaJTap,nb1 l\83ipri Fhl!lbIMFa 6aiinaHblCTblpy. On ol{aH JaT 
eMec. T.it1.ipre cbIHHbm I<apan KepeMi3. 

l\a3ipri $tt3HKMa T¥P31\ThlJiap,naH lllbil\l\3H enmeymi )1(01\ 6ip 
1<;aTblHac catt 6ap: 

Ile= 137 t.2 • 

h 
M¥H.!la - fl = -

21t 

- IlnaHK T¥Pal\TblCb1, c=3x !On )KapbII\ )KblJJ.llaM,nbirhl, e-3J1eKTpo11 
3apll,ni.1. M¥tt.narb1 T¥P81\Tb1J1hll\Tap .nen anbm OTbipratt ca11,llap lllblH 
M.iHiH,ne rn6ttrana 6enrini eMec, T¥Pal\TbI eMec. Otthl 6acI<ama I<apay 
KepeK. 

}\¥Patt.na 6ip TaMawa acbm me aTbI an-Hal\¥1' aTaJJMhl (I 55-cype, 
58-ru!T). 0Hhlll caH.llbll\ Matti: 548=137x4. 
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E . . 6 - jtoOO 
KIHllll attnaHblC: 786 ± 214 = l 

572=26x22 



OcwH,narb1 6apnbll\ caH J<¥paH,na epeKUJe opbrn ana,nh1: 786-6ac 
6aTa, 1000-)KHHaI<: CaH, 26, 22, 214. 0CblH,UaFbl caH,nap i<aTapbIMeH 24-
cype.ne (H¥P cypeciMe) aiiThlJlraH (35a.11T): «Tcil{ipiHil{ KeKrep MeH 
:>Kep.neri H¥Pw 6eliHe 6ip iH"lKy-.nypu Map"lKaH-)((ayhap "lK¥JI.Ubl3,nap 
ceKin.ni» .neniHreH .. 

AHTblJIFaH an-11aI<:yr TaCb1MeH an -Map)J{aH .na attTblJia,LlbJ. 0Hbll{ 
caH.UbII<: M;,'!Hi: 1.JI.;-. y.!1=325. Onap,nbll{ M1mepan,nh1I<-XHMHl!Jlbll\ caH.na
pw: an-Hazyr= 90 (Al2[Si0J(FOH)~, an-Map)J{aH"' 50 (CaCo). 

{
J 40- I'WllWM 

)KHbIHbl: 90 ± 50 = 
40 - naiitll.!H6ap canw 

Oehl eKi caHHaH 6apm>1I<:, 6acl\a 6ecreK 6eliHe caHbt UJbtFaJlbt: 
T=50, )!{=50, K,=90, "lKHblHbt: 50+50+90= 190. 

Oehl eKeyiMeH I<:aTap KeJ,UeceriH TaFhl eKi acbm TaCTul eCKe anaiibII<:. 
0Hhll{ 6ipi JiarbIJI Al203=50, 13x2+8x3=26+24=50. EKimIIici 3yMy
py.u (hluwpb1c Tacbl):Be3 Al2[ Si

6
018]=4x3+ 13x2+ 14x6+8x 18=12+2 

6+84+ 144=266. 
Ep eKeyi 6ona,nh1: 266+50=216=79x4. M¥H.na 79 - AnTbIH KyH 

MeTanbl. TePTeyiH I<:OCaMbn: 90+50+ 266+50=266+ 190=456= l l 4x4= 1 
9x24=38x 12. 

Eac 6aTa caHbI ( 19), cype caHbI (114 ), oprn ecerme1nepTeyi Tal\ta
UJa ca11 I<;¥Paii.nbl. Ocb1 caHra K,ar6a (TeKllle) caHblH l\OCcaI<:, 6ona,nb1 
aHTblJIF3H a.rI-HaI<;yT C3Hbl: 456+92=548"=137x4. 

~eMeK, T¥Pal\l'LI enllleycb )\aTwHac caH.llbI 13 7 6acl\a Heri3,ne 
lllblrapy KepeK 6ona,abl. 9HTKeHi OH,na h-1\yaT, c - "lKbln,UaM,Ubll\, l-3a
pll,U 6onrau.na, M¥H,'J.a 6ipillli,neH Kel{icTiK, J<¥PblJJbICTbII\ enweM )){Of\. 
On 6onMaraH KYH.UC rnfotraT J<¥Pb1J1blCTh1 ranaM,Ubl 1<a11ai1 6ei1Heneyre 
6ona,nb1? On I<:HhlH. EKiHllli.neH A.3HUITeHH aTbJH,narbl l\3TbIHaCTbll\ 
TeopHll 6oi1h1Hllla )J{apb!I< cciyne )KhIJI,naM.Uh!FbI T¥PaI<:TbI .nen aJibIHraH. 
CoraH c::ittKec 

h 
fl= - IlnaHK T¥Pal\Tb1Cbl ,Ua Ulbll\Tbl 

2n 

:>KapbII\ c::iyneHil{ rnpay, 6¥Pw11y, chrny, Uiapny. ~'Tb1ny. UIOl\TaHy 
mrw 6acl\a rapaynapLIH TaJIJJ.araH ::in-Cl>apa6u e1-1.6eril{Jleri "lKapbll\ c;iyne 
lKhlJI.UaM.nhIFbl T¥Pal\Tbl eMec. On 6ip JaTTaH eKimni 3ar1<:a erKeH.ne 
CbIHa,Ubl, 6¥Pwna,nbl. An 6¥Ph1J1Y OHhll{ eJrepiciH 6eliHeJiett.ni. Onail 
6onca l(a3ipri FblJlblMHhlH. T¥Pal\Tbl .uen raywn OTb1praH waMaJJapbIH 
6¥PbIW enllleyiHc attHaJJ.Ub1py KepeK. 01-iJJan l\apal{bl3. AlirhJJIFaH 6ac 
)l(ayhap ywKin.niu eKiHIIIi 6¥Phllllb1Ha MapJKaH rncTbIH. (imKy;li11) cciyne 
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aiib1py 0¥PbIWblH l\OC3Mb13: 47°56' +{)04 '=54o=4lo12'+12°48 '. 
TaMawa alllhll\ attl\hlH KepiKTi rn6paT?! AttTbIJJFaH a.JJ-HaJ<YT ca-

HhIH nae foTa CallblHU Ke6eiiTeMi3: 

548 s· 57" -··=Ill 
786 

On 6enrini ! 9x3=57 (An-Xa,1ui.u). Oehl aiiThlJIFaH ywKin.uep.uin. Ta
Mawa Kon Mb1can.uapw rny,nhIH. TaChIHaH Ke3Aece.ni. Ottbl reoMexattu
Ka.ua 6epre116iJ. Conap.UbHI iwiHeH 6i3 6ip MbICa.JJ KenTipeMi3. On: 3JJ
¢apa6u rnch1. }\onMeH ¥Crnn, Ke36ett KepreH, .u::in.ni enweren rn6paT. 

14-cypeTTitt aCTblH,Lla 6ip KeCeK Ta6Hrn Tac 6eT Cbl3h!Fb1HblH. 
Tycittiri 6epinreH. ¥3b1H.Uhlfbl - 50MM, l\b!Cl\a )l(arw - 40MM, 
6¥pb1unapb1 - ( 80°+ 100°)2= 180x2=360°. OchI.UaH OTbI3 )l(blJI waMaCbl 
6¥PhIH Apl\a.ua Kett 3eprren )Kyprett.ue l\OIIhlMa TYCKeH Tac. Ottw MeH 
::in-¢apa611 TaChI .uen arnraH e.uiM. I\U3ip on yfl,!l,e caK.Taynw. 0Hb1H. 
::in-<l>apa611 eciMiMeH any ce6e6i, 1<a6hlpra Cbl3b1K.Tapb1Hb1H. )1{3He 
0¥Pblll1Tapb1Hblli l\3TbIH3Chl 6ip.ueii: 

50 80" 5 
-=~-;:oo-

40 100" 4 

D¥JI l(aTbrnac ::in-<Dapa6H.UbHI e11 6ac HOTaCbI: 5/4 - lllonnaH HOTa
CbI - 1yhpa HOTaChI ( lyr.jj=3= mi). T::iyi1iK KYffiHe a.JJratt.na on 
~Ma KyHiue Kene.ni. Tali lllonnaHHhIH (ywittwi KeK) yiinepi 2-c3yip, 
7 - Mll3aH (rapa3hl). OJI naiiraM6ap )l(f'II.UhI3hl. 

,UyH1te)l(y1iniK MY3bIKa ouepiue ::iJI-¢apa6H.UbIH. KiprhreH 
)l(aH.anhlfbI Oehl. OttaH 6¥PbIH 011 Horn 6onMaraH. Ocwnaiiwa M3CeJJe 
ra6urn i<;annhIHa, WhIH.Ubil\l\a Herh.uene.ui )!(;me )((CH.in)leii.ni. liaTLIC 
EBpona )K;iHe AMepuKa ranh1M.napb1 OCbJ )Kar.uaH.uw TeK Keiiinri KC3-
.uc raHa TyciHin, 3ttHlllTeiiu TeopullChIH rncrnn, :m-<I>apa61t en.6eriH 
Hcri3rc aJiyra 6eT 6¥P.Uhl. OcbIMeH 6aiinaHbICTbI 6i3 13-14-cyperrep.u.e 
ocbl M::icenere TOl\TaJJaMhI3. 

Wett6ep paJmycbIH (epiciu) ;iy1rne caura TeH. eTin a.JJCal\, (618) 
OH bl I-{ )KHHan ( cm1yc) 6niKTiri 13 7 60JiblTI, OHaH Wblra./J,bl: 

137 - . 1"048'· -sin _ , 
618 

12x60'+48'=768=48xl6 

EKiHwi )!(UfhIHaH aiiTwnrau caH,llbII\ i<;a3hIK;-l\OC a6a1< ( 104x2) ca-
11 hIHa 6enceK, 6ona.nb1: 

l3? = Sin41"12' 
208 
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Oehl exeyiH I<OCJ<aH.ua ~,!1.bl3-6ec 6¥Pbllll caH1>1, AH 6¥Pbllll caHbI 
lllbl Fa,llbl: 

41"12'±12"48'= f 54
" 

128"24' 

28° 60 '+24 '=168D+24=1704=71x24=284x6. 

284 - f¥fapa.u-<l>apa6 caHw. On eKiHllli KeK Ai11\bl3 nae )Kayhap 
ylllKin.n.ia eH. xiwi 6¥Pl>IlllbIH aHThlJJFaH an-Hal\YT 6¥PbllllbIHa 
l\OCaMw3: 

13°!2'+!2°48'=26°=26x60=1560=52x30. 52 - XaM,ll.bI (200), 30 
- 0Twpap.ua OTW3 6an. 

Ett,ni OHJiaII l\apaaw3, an-<l>apafo1Aitt. 6¥JI TaMawa epHeri }l{eTi 
l\aT KeK neH }l{eTi HOTaHbl 6aiinaHbICTblpraH,naFbl. en-<l>apa6H,!1.b!H. 
6¥JI HOTacwH,na cwp 6ap: on )l{ep MeH KeK 6ai1JiattblCW. 8HTKeHi 5-
Aca,n-ApwcTaH6aII-¥ny )l(bIJibI Kytt MeKeHi. 4 - An-CapaTaH-lllon
naH-1\mrn )J(bJJibl, on Att,!1.bIH.- )l{ep,n,ia MeKeHi :;in-<l>apa6u mew MeH 
aynHe 6¥PWUI apac1>1H,na aiiT&1nraH f¥rnpa,n-<l>apa6 caHhI, »FHH: 
l 04° 44' -100° =4 °44' =4x60+44=240+44=284=71 x4. Oiinan l\apatt.bl3. 

AihwnraH 13 7 caH,n,w 6i3 MbIHa Typ.D.e 6epeMi3: 

548 
- = 137 = 90+47· 
4 ' 

M¥H.na 47 - KyMic - Aii MeTanw, 90 - aJI-HaJ<YT TaCThlH. -
MHHepaJI,11.hll\· KpHCTaJI,!l.bll\ - XHMH»Jibll\ CaHW ,n,e.uiK: 

(Al
2
[Si0 

4
](F l OH)2= l 3x2+ l 4+8x4+9x2=26+ 14+ 32+ 18=90. 

TaFhl 6ip HwapaT: 622+432=622+ 108x4=1054. 

1,054. c 
p1 

1,054. 300 316,20 = 137. 
4,803 2 23,07 

622 - hH)f{pa )f{b!Jlhl, 108x4 - ,!J.:;iyipniK caH. 
Onap,11.aH IlnaHK caHbIH rn&IFapyra 6ona,nw, »FHH: 

l ,054x2p=h=6,6225. EH.ni 43-cyperri"l 6ac 6eiitteciHe KeneiiiK. On 
aiiTnmraH )l{ep MeH KeK 6eiittenepiH }l{aJIFaCTb1pyra apHanraH. 

5IFHH )l{ep 6eiitteci }\aF6a - TeKwe 6eTi wapww. OHWH. J\biphl 
(a4) ~.D.b13 6ei1Heci 6ec 6¥pbIWTbIH. eKi l\blph1Ha (a5

) Kepriwi 6onwn 
l\a6b1ca.ubl. Onap).l.&IH. l\llTb!Hacw amna11 ~twa 6ona,n,w: 
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a . f5+1 
-

4 = cos36° = Sm54° = --= 0,809. 
2a5 4 

HeMece 

!!.§.. = 0,618 =sin 38"1 O' 
04 

8p6ip 6ec 6¥PhlIDl\a 6ec rnpMal\ »OpI.ll.hlJ.llap.ll.hl cana 6epeTiH 
6oncal\, OHhlH 03i y3.lliKci3 Ke6eiie 6epe.z1i. Onap.ll.aH naii.1:1a 6onFaH 
YlllKiMep.1:1i9 opTaJihll\TapbIH HOl\arrapMeH 6enrineii 6epceK, HOl\aT 
caHhl .1:1a Ke6eiie 6epe.z1i. Ei3 con 6eiiHeHiH 6ip H¥CI<aChlH cypeTTe Ken
Tip.1:1iK. HoI<aT CaHhlH we96ep.z1i9 rpa.z1yc 6eny caHblHa .1:1eiiiH anapyFa 
60JJat1hI. 5IrHn aiiThJJIFaH eKi 6eiiHeHi8 I\blpJiap caHblH Ke6eiiTceK, 
we96ep catthl Wh!Fa.IlhI: HFHH }\

1
.=12, I\ =30; l 2x30=360. 

M¥H.n.aFhl MRl\CaT 6¥PhlW eJillleyi MeH :meKTpoH caHblH enwey apa
ChlH.Ila ThlFhl3 6aiinaHhlC 6ap eKeHiH aH,rapry. TeMeH.ll.e ochl 1KeHiH.1:1e 
Mblcan.uap KenTipeMiJ. ATOMHhIH. ::ineKTpoH caHhI OHhlH e3eri uporoH
HaH 1836 ece 1Ke9in. KeihHri caH.ll.hl 6¥Ph!W TypiH.ll.e ancaI<, 60J1a,L1hl: 

~ = 1836 = 30"36' 
60 60 

Oehl 6¥Phlll1Thl l\apacTh!paMhl3. On 60JJa.UhI: 

30°36 'x3+52°=47°56'x3=143 ° 48 '=86°28'. 

Ocb1 caH.ll.hl oiinan eTKiJeiiiKwi. 52=26x2 - XaM.D.hl caHblH 
47°56'- 6ac )!(ayhap 6¥PhilllhI. Oehl yw canaHhlH enweM.1:1epi: 6ac 
nMaHHhlH (xaM,Llhl=52), 6ac )l{ayhap YlllKin.rdH 6¥Pb1Illbl - nporoH 
caHhI ocbrnai1 l\a6b1cyhl ra)!(an .z1en 6ineMi3. Oii.z1a 6oncwH, aHThlJJFaH 
)l{ayhap (214= 107x2) caHhI, OHhU~ YlllKiJJ caHhl 214x6= 1284 TaMa
wa epHeKTepMeH 1<:a6hIChm )f(aTaThIH.Ilh!FhI. CotthIH imiH,Lle aITThIJIFaH 
6¥PbIWl\a Map)!(aH l\hip.UhlH C;}yneHi eKire a)f(wparnp 6¥PhlWhlH 
I\OCCal\, An-I\ar.rnp Ali - 6¥PbIWhl WhlFMhI: 47°56'+6°4'=54°. 

Ep HcnaM ryh1, naiiraM6ap MeKeHi. XaM.UhI.ll.aH AxMa,ll - M¥x.aMe.1:1 
- 47 - KyMic ~Ali MeTaJihI. AxMa.u )1(¥JI.ll.bl3 - ranaMHhlH )f(apl\hlparaH 
waMWb1parw. CotthJMeH: 
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rs4 
53±1 = J 

ls2, 

j(fHH 52+53+54=53x3=159=T=HoI<aT. 0ChlMeH 6aiiJJaHblC-



Thi 6ip ecen KeJITipe111i3. AliThJJJtaH aHhlp c:iyne 6¥Ph1Whl 6on~hl: 
6°4'=6x60'+4=364'=9lx4. 

0HaH Whlf'~hl: 

. 8628 
364x5=1820 = --+ 382 = 8628+382x6=9lxl20=10920 

6 

0Hhl MhlHa -ryp.JJ.e )J(a3aMhJ3: 

{

8628 
l 19x48+ 2916 = 5712±2916 = 

2796 

fanaMHhl"I J<alrranayUJhI )J(eTiciH )K:lHe ¥JTh1 J<¥PaH,llbl T~"lipiM Pa
cyn Amtahrn 6epAi (15-cype. 87-run), OHbl"I caH)J.hll\ M:lHi: 2916=542. 
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Oehl caHMeH J<aihaJiaFaH 48 (xM, 40 - 46 cypeJiep M¥1\aTiaFaThl) 
epHeri, j!FffH OHhll{ l\8H,Zl8C- l\H8C- reOMeTP"" - CHMMeTpHjiCbJ (Apa ¥ll 
- an - HaxJI - 16-cype) eceJieHin KeJiyi ... Ocw eKi )l(eTiJiiK 1<aihanac 
aTOMHhll{ 6¥Pbllli C8H,ZlhII< M~HiH 6epyi TaMawa M¥JIKH3a .u.en 6iJ1eMi3. 

0¥Jl eKeyiHil{ aiihlpMaCblH xanucpaJJ.ap C8HblH8 I<OCCaI< 6oJ1a,nbl: 

{
7100=71(47+53) 

4304±2796= 
+ 1508 = 807 + 701=507+1001 

OcwJiaiiwa TaMawa epHeK )l(aflraca 6epeAi. 
- 6ac M¥KarraraT, 807 - Orpap, 701 - paTI<a (6ipre), 507 - CaMayaT 

(KeK), 1000 - Ap3 - )J{ep. Ottb! 6h!JlaH )l(aJbJil 1<apaiiw1<: 

4304+2916=7220=5712+1508=(38 5)2 

38 -cype 04 =car-= 90 ecTe canchlH. 
Tarhl 6ip oii,n.hl opTara caJiaMw3. CoJI ro1<caHra 6aiiJiaHLICThl. 8 

- MyrneJI )1(¥Jl.llhl3 l\oii, apa6wa aHJlhlI< - )1(¥Jl.Zlbl3bl faI<Pa6 - liyiii-
1\apaI<\'.PT (l\oii OHhl )l(ej;j,n.i). 0Hhll{ eJiH, TeMipI<83blI< - TeMip yrnKin 
ece6i 6oiihlHWa, acnaHHbll{ caraT KiJITi .n.en re arnH,n.hl apa6ma. CaH.llhlI< 
M~Hi 372=62x6 (T¥PaH l\aI<IIa caH.n.apw). Ocw caH,Zlbl aroMHbll{ -
IlpOTOHHbll{ 6¥PblillTbll\ C8HblH8 I<OCaMbl3: 
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{
9000 = 360x 25 = 250x36 

8628±372= 
8256 = 8000 + 256 = 86 x 96 

{
182 =9lx2 

96+86 = 
10 

250-ApxaM 

TaMama MaFblHaJibI caH.n.ap. 
l\OCblMWa MaFJ1¥MaTiap: 2(30°36 '+19°28')=100°8 '=53°8 '+47. 
100°8 '=6008, 619x8=4952, 

{
10960=137x80 

6008±4952 = 
1056 =88x12 

{

217 
137±80= 

57=19x3 

TeMipI<a3bll\ )l(bJJlbI - 35+53+70+56, 

4304±1096 = {
5400 

3208 
542=2916, x2-20x-1836=0, x=l0±44, xl=54 x2=-34. 

8-cyperreri yruKin: 



634+618+566=1818, 53°44'+61°40'+64°36'=180° 

0HhHl iwiHeH 6ip Chl3hII\ >Kyprbin, eKire 6eneMi3: 

30°36 '+53°44 '+95°40'=34°+6I 0 40'+84°20'=180° 

OCbIH,!1,aFbI 6aCl\hl eKi 6¥Pb1WThlll apachlH TeKwemJt opTMhll\ 
6¥Phll1Ibl >KanFaCTblpa,nbl: 

360" + 53" 44' -
1090281 

x 
7 

= 30"36' 6Te .nan epHeK. 
2 

lian apa ¥JICblHblJl lllSTblp 6¥Pb!lllh!Ha 6aiiJISHbICTblpCa)\: 360°
I09028'x3=31°36. 0HaH: 31°36' -30°36 '= l 0. >IrnH 6ip rpa,nyc l 0=60' 
emneyilll. 

Oehl epHeKTep.niJt >Kanrac TeKTepiH oiinan l\SpaJtbI3. On 6ac xa,nHc
Te aihwnraH, an-paxMaH an-paxHM >Kapl\blparntt an-Ca)\hl6 naiiraM6ap 
>K¥Jl,!l,hI3bIHa anapa,nh1. li;ipi coHaH rnparntt. OttaH WhIFMht K,ar6aHbI 
>KeTi aiiHaJIY: 2(360+53°44')=109°28'x7+30°36'x2=766°!6'+61°12'= 
827°28'. 

K,ocbIMUla: 61°12'=13°12'+48°. 
Annahra my1dp. OiiFa KenreH Marn.~mrrap,nhl l\aFaJra -rycip.niK. 

1<:aTe >KepiH Kemip TaJtipiM. 
OMHH! 

aJI-cJ>APA6H TAChl 

an-MamaHH 
16.Vl-199foK 

0n-<l>apa6H HOTaChlHblJl 6¥Phllllbl b~blpbIC ymKiJI 6¥Pb1Wbl. 
>lFHH 

Ys = 0,80=Sin53°8'. 

)l(ornphl,naFhl 6¥PblWTapMeH on 6blnaii l\S6blca,nbl: 
2(30°36'+ 19°28')= 100°8'=53°8'+47° 
42-cyperre OCblFaH 6aiinaHhlCTbl Mb!Can. 
li:y.n cyperriJt Ma3M¥Jlbl 6¥Pb!II1ThII\ enmey Men can.MaJ<Thll\ 

enmemi CaJJ.bICTblpy. Oehl MaR;cameH aJlbIIl I<apaFatt,na npOTOH 
6¥Pb1W: 

30"36' = 1836 
60 

eKeHin 6ineMi3. EH,!1,i coHhl 6ec-6ecTeH OH 6¥Phll1Il\a 6enin, 
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>K¥Jl.UhI3.UhII< 6ei1Here Kemip.uiK. Oprnchrna 54 - An-]\aMap (AH) caHa
TbIH I<OH.UhIJ<. CoH)l.a .u:rn rne1c16ep cattbI rnwra.uw: 

30°36'x10+54°=306°+54°=360° HeMece 306x6""1836. 
]\aJaJ<rna Aif - 1O+1=11 6onca. ettep coraH .ua .n.an Kene.n.i 

[lO)+[AH]=ll. fanaM 6aCbl -FbJJlblM 6aCbl 54 -An+l\aMap (AH) ca
HbIHa npOTOH caHblH Ke6eiiTeMi3: l836x54=99144=4(24000+786). 
li¥JI apa.ua MbICblp yrnKiniH ecKe anaHbIJ<. 0HhIH )!(aJhIJ< )f(al( 6eTKe 
canratt.n.arb1 )!(aHe wap c<l>epa 6eTiHe canratt.uarw enweM.uepi apac1>m
.ua 6aHnaHbICbl .n.a 6ap, eJreweniri .ue 6ap. 

Ii¥PLIIIrrap attblpMaCbI: 

36°52' - 45°, 53°8' - 60°, 90°00' - 75°, 180°=180° 

OHaH 111b1ra.n.bl: 15°(3+4+5)= l 5x 12= 180°. 

44-cypem 

~ w 
. 36"{z'-f' Lf r• 
tJ- J' "" 6 a• 
9o•.,.. H 1 ..... --

)l(al(111a iwiHneri caH.uap af1Tb1J1FaH 6¥Pblll1Thlll J<b1pnapb1 
eKetti 6enrini 32+42=52 (2-l)pe111111i l)apm11>11). M¥HbI ecKe anhm 
OTb1praH ce6e6iMi3, aiiThlJlraH epueKTe Marhma Ken. Mb1canb1: 60°-
5308'=6052'=4l2'=6attT (yii). 

EKinwi )f(arb1ttaH 2(30°36'+19°28')=53°8'+47°. Mb1c1>1p 
6¥PbIUIThIH eKimui rypiH ancaI< 6¥JI 6ona.uh1: 60°+47°=107°. li¥JI 
con ywKin.uiH MacnacThIH (.uh.. =I 070=2 I 4x5) 6eih1cci. oHwMeH 6ac 
)!(ayhap ywKin 6aHnaHbICT1>1: l 07x2= 1284=[ ~ ]. 6¥JI apa.natt Kenin 
12-13-cypenep.ueri Kyp.ueni Macene KOTcpin.ui. Oc1>1MeH 6ai1naHbIC
TbI T¥PaJ<Tbl Catt.nap lliblfa,D,bI: 273 - ap6ar - ~_;I rnpT, OHaH lllblfa)J.bl: 
273+107=380=190x2. FanaMH can. Ottbl 6h1Jiai-i )f(UJyra .ua 6ona.n1>1: 
151x2=302+78=380=!90x2 (15-cypeT). M¥H.Ua 302 6aJ<apa (Cu1>1p) 
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eICimni cype aTbI. 78-caH, lKhIJJ 6achr ece6iH 6acb1 (Xal\ian=78=J-). 
On rnnaMH MaK.aM.ua 6ap 

AHThlJIFaH ymKin.uiH rn6enepitt.ueri Mymen JK¥11.ll.hl3 catt.uapblHaH 
nporoH mhlFaThIHhl aihblJJ.Uhl: 17x108=1836. OttaH HMaH (an-pax11M) 
lllb!Fa,Ubl: I 7xl 7=289 T.6. 

Ocbi aHTbIJJFaH.Uaprn 6aiiJiattbICTbI I 4-cyperre Ken epHeKTep 6ap. 
}\apan Kepepci3. {?60 

CoHhlH eH aK,blpFbI 6ipeyitt K.apaiihlr<: 153±107 = -
46 

M¥.tt.ua 153x12=1836 (;)YJIHe ymKiJI,UeH). 
107 - K,b13 )l(i6eK. Ocb1 eKeyitteH Kenin T¥PaH K,aK,na caH.uapw 

lllblf'a,zJ,bl. 
0ChI M~cenere lKanrnc 1.45-cypeTICe KerneMi3. 0HhIH aTbI an-<l>a

pa6H MaK,aMbI. 
8n-<l>apa6H.!l.hIH MY3b!KaJJhII\ HOTa l\aThICbl Ta6HFH TaCTa Ke3-

,UeCKeHiH Kep.uiK. On rnr.iama rn6hlc .n;en 6ineMi3. CoHbIMeH K,arnp on 
conaii 6onyo1 .na KepeK e.ui .uerett oiira opanaMbl3. OiiTKeHi, .uoM6b1pa 
rneri K,aFy.D.aH MY3h1Ka ryca, rny-rncTbI I\ary.uaH, coFyAaH, ilFHH cin
KiH.!l.ipy.ueH TaC 6enmeKTepi naii.ua 6ona.n;hl. Onaii 6onca, en-<l>apa-
6H iniMiH TacTap.Ub!H K.¥PbIJihICbIHa na».u.anaH}'ra 6ona,ubr .uereH oiira 
KeneMi3. 6i3 e3iMi3.U.iH «Tacrnp.UhIH reononrnJihII\ J\\-'PblllbIChI» aTTbl 
eH6eriMi3.u.e (feoMexaHHKa.n;a) 6¥JI M;)Cenere Ken TOI\Ta.D;hll\. l\a3ip 
eH.Ai an-<l>apa611 TaChIH.D.a 6aCTanraH M~cenetti api l\apaii .uaMblThlfl 
KepMeKni3. 

45-cyperre acTpottoM1ui: MeH MY3bIKaHbff\ 6eiiHeci 6epin
reH. OH.ll.aFbI TaH.6anap, arnynap, 6enrinep 6api .ue Heri3iH.ne apa6 
MY3b1KaCbIHhlH rnpHXh!HaH, ;)JI-<l>apa6n e}\6eKTepiHeH anbJHraH. Ei3 
conap,nhl TeK KepHeKi rypre KenTip.uiK, I<a3ipri 6enrinep.ui K,OCThIK, 
JK~me cornH 6aiinaHhICThI ecenTep, epHeKTep, niKipnep Kemip.uiK. 

lllett.6ep.ui lKeTire 6enin, onap.ll.hIH apl\aHChICbI lKeTi l\aT KSKKe 
JK::itte lKeTi HOTara 6en.uiK. Onap.D;hIH 6e11rinepi. caH)J,hII\ MaH.uepi an
ct>apafo1 6oHbIHllla MY3bIKa rnp11xblttaH onap.UhIH JKeTi rraliraM6ap.1l.hIH 
aTbIHa 6aiinaHhICTbI :rranyb1 ecKepin.ui. Onap.UhIH MaFa,uaH.Uhll\ -
MeTaJI,ll,bll\, MHHepaJI,ll,bll\ aCblJl TaCTbll( aTaynapbl FblJlbIM TapHXbIHaH 
allbIH.Ubl. 

Cyperritt oprncbJH.Ua TeMipl\a3bll\ 6enrici - OpxoH Taf\6acbl. 
CypeT acTb!H.Ua Ti3iM - KecTe.ue TyciHiKTep 6epinrett. OH. JKa!(ra Kirn
Kette aJIThI l\bipJibI cypeT 6an apa ¥ffCb!HbIH TYITKi opTallbll\ 6enMeci 
- reKrneniK ym poM6blJJ.aH. fanaMHblH. 6apJibII\ I<Hac 6eiitteciHitt. Heri3i 
60J1FaH OCbl eKi ryp.uitt., ilf'HH TeKWeMeH aJ1Tbl K,b!pllblHhlH apaChlH apa 
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e3 ¥51Cbrn,na T;:iHipiHiH ;:iMipi 6ottbrnrna opbIH.D.aH.D.b! ( 16-cype). 6¥JI eH. 
TaMawa 6eiiHe. OttblH. wel{6ep.ueH aiihlpMa 6¥PWWbI: 

360°-109°28 'x3= 31°36'. On 6¥Pblll1Tbl 6b1nati rn6aMblJ: 

195 
= 0,524 = Sin3 l "36' OttaH lllblFa,l.lbI: 31 °36'=1896': 

372 . 

4304 ± 1896 =16200=620x10 = ~ ·372 

2408 = 602x4 

- lllol{att (J16pahHM HOTaChl). 
602 - oH TOFbt3bIHllihl cypetti1{ 6ac cattaTTbII\ >KHbJHbl: l 9+290+ 19 

5+98=504+98=602. (9A] ~ - 19. 
Ocbrn.11.arw caH.n.ap.11.hlH ::>pI<attchtChIH.ll.a Marbrna 6ap. 19= 12+ 7; 

19±7=26; 29xl0 - MhlC (lllonnaH MeTanht) 195=13xl5. :>Kep >Kapblfbl 
(3-9pem). Onap.naH lllblfa.ll.hl AOCTbII\ catt: 284+220=412+92. Ketiiu
rici ruIT caHbI I<a~irnnayrnw >KeTi: ( 7v2)2""98. :>KorapbI.D.a atiThlJlraH 
6¥PbIW enllley.neri 372 caHbIHa KeneifiK. On Mywen 6otthIHllla 8 - l\oii 
>KblJlbl, apa6wa aif iK¥11.Uht3 faI<pa6 (l\apaf\¥PhIT)=372. On acnaH Ki11Ti. 
0Hb! 6hlnaif iKaJaMbt3: 372=62x6=3/2( 195+53) HeMece 

4304+ 1896=5/3 x372. M¥H.ua 3/2 - Apai1 tt0Tacb1 -):(ayiT HOTachl. 
011 TeMip yIIIKin rn6eci, ):(ayiTiiH M¥F>KH3acht. 

EH.D.i ::>11-<I>apa6u HOTUChlHblH 6ac MaI<aMbl 6011rnH HOTaFa 
- OHhtH rncrnrbI Hornchma KeneiliK.On 5/4 - WonnaH Horncw. Hocml> 
C)l{ycin) naiiraM6ap HOTaCbl. }\¥patt.na epeKllle apttanraH y11KeH 12-
cype. 12+ 156+ 231+111 =51O=I7x30 - [IO] - )f(al\CbI l\ttca CaraH 
Yax11 peTiH.D.e. apa6ma attf\hlH rypn.e l\¥paH):\a 6epinlJ.i. CyiiiHecitt,nep 
.uereH airTTap.natt 6acrniil\hl. !Oehm ;:iKeciHe OH eKi iK¥J1.Ub13 )!(;:'!He AH 
MeH KyH 6ac ure11itt Tycitt.n.e KopreuiH alhall.bl. Otthl aranapw Kepe 
a.nMaii f\¥.D.hil\l\a TaCTail.Uhl. OttaH MhICblpllhII\ KepyeBre caTa,l.lbl. 
OH.ua 6apraH COH OJI TYC )Kopyra iKeTiK 6oJta,Uhl, Fb!Jlh!M.D.ap yiipette.ni. 
8iien.uep.D.iH lK3nacwMeH Jblll.UaBrn Tyce,ll.i. On Mh1ch1p naTwachIHhlH. 
lKeTi CeMi3 Cllhlp.Uhl lKCTi apblK Cllhlp )l(ere11i11 iK::IHe >KeTi .D.;:'IH.D.i 6H.D.aH 
ca6b!fblll )l(eTi .n;:ittcb co6hll\ iKereB TyciH )l(Op11.D.bl. On TOl\IIIh!Jlbll\ >KeTi 
JKhlJJ.D.a aJhll\ )Kmian, KeneIIIeK )Ken arnapwhlJJhll\ )l(hIJl.lla xanblKThl 
ach1pay icitte 6acwblJ1bll\ eTe.ui. Al\hiphm.Ua I<apT naTIIIa I<aHThIC 60-
Jlhm, !Oehm Tal\l\a OTb1pa.nh1. Arn-amuiaphlll, aranaphrn, itticiH aJJ.D.hl
pa.uh1. 6:ipi naTwara 6ac He,lli. Anrnrnf\hI KepreB TYCTiH Ma3M¥Hhl OCbl 
6ona,l].w: Atta, Ana, Ali MeH KyH, mittiH OH eKi ¥Jl - OH eKi >K¥Jl.D.bl3 
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)l(eTi K,aihanaywhr - )l(eTi K,aT KeK muapaThl. 0H)laFhI CHhlp - 2 - MyweJ1 
- CHbip, c::>yip OH)la 6H)lai1 co6h!fbl 6- MyUien - )l(hmaH - CyM6ine {for
Kew). Co6b!K. - ca6al\ - cyM6in Uiaw 6H)laii 6ac - e)f(en)leH 6ay 6a1waratt 
::>nen. ,l.l.eMeK, 6¥JI apa,D,a )la eKi MeH anThr (AmhI Anaw, Anarna xatt) 
MaFbrnacbl T¥P· Oehl )KeHitt,ll.e AK.Mona al\hIHHhIH. 6ip aH.hI3 eneH.iH ecKe 
anaHblK,: 

«JKycinmi aeanaphl camnaObl Ma, 
3b11u)anila on eKi .J/Cbl.~ :>1Camnaobz Ma? 
Mb1cb1psa a~blpblllOa namwa 60J1bm, 

JKap~bzpan, ma11oaii 60J1b111 amnaob1 Mal» 

Pac, TaH. lllonnaHhIH)laii 6onhm aTibI. Con ywitt OHWH. HOTaChI co-
5 

nail 6on,LJ.bl: -
3 

Ottb!H. TaCbl )la Mb!Cblp TachI (hl,ll.b!pbic Tacbl) 6on,ll,hI 3YMPYA 
(H3YMPY.ll.), 12-cype,D,eri An-pa=23 l. Omrn lllblfa,D,bI Acnatt Mal\aMh!HblH, 
6acbl lllonnatt (45-cypeT): 

{
382 

231±151 
80 

8ynue caH,ll,apb1. 

FanaMH 6ac ymKin )l(ayhap caHbI 1284. Ottb!H. lllonnatt HoTaChI 
eceJieHreHiH KepeHiK: 

% ·1284=%~=1605 
Ocw cattra TaMallla M¥1<arraraT - )l(ep )l(apb!Fbl cattbIH l\OCaMbI3 

(3-cypeT): 

{
1800=360x5 

1605±195 = 
1410= 47x30 = 94xl5 

OrbrpapAa OTb13 6an - 47 aH. TacTaH (18-cype) 3aM-3aM. 
Ocbl caH,ll,aFbI Mb!H..ll.bll\ catthlH l\OCaMLI3: 1605+601+382=2605. 
li¥JI KeihHri caH )1(¥JI,!l.bl3)lbl acmrn iqq>bIJiblCblHa apttanratt rurrrap 

cattbl (56-cype, 75-76-urrap). 0Hbl 6wnaH 6enrine.niK: ,%' 

~ ~ + 103 = 2605 
4 

9ptteKTiH, Ma3M¥Hbl IOcwmhlH. TyciH,LJ.e )le, icitte JJ.e c::>iiKec Ke

ne,LJ.i. 
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45-cypem 

CoHbIMeH IOchmThlfi Horn MaKaMhI OHbili I<¥,llb1I<J\a rncTanyMeH 

3bIHJJ.aHra TycyiMeH 6aiinaHbICTbl TineKTeH WblJ\J\aH 6onca KepeK. 

EacKanapbIH .ua aiiTa KeTeniK. l>ipimni HOTa I: l - Aii HOT8Cbl AJ).aM 

aTa naiiraM6apJlblli )l(aHHaTTaH J\YblJ1FaH,ll.3fbl KewipiM C¥PaFaH HO

TaCbl ,11.eli,ui. Tacbr ax11K - cy me. EKiHwi 9:8 - Attl\bl3 HOTaCbI M¥ca 

naiiraM6ap.Ublfi <l>eprayhIHHaH KaUibm K¥Tb111rattnarbl HOTaChI eKeH. 

Tacbr Map)l(aH - HH)l(y. YwiHwi HoTa 5:4 - illonnaH HOTaChI IOcblnTbifi 

HOTacb1, TaChl JyMpy.11,. TopTittwi Horn 4:3 - Kytt HoTacbl, IOHic ()l{yttic) 

naiiraM6ap H0Tacb1, on 6an1:.1K ')!(¥Tl\aH.uar1:.1 3aphIHaH ryca KepeK. Tacbl 
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)l{ayhap. Eecimni Horn - Apaii HOTaCbl 3:2 - ,ll;ayiT naiiFaM6ap HOTa. 
On Kici 6ipey.uiH aiieniH anaM .uen KiHani 6onhln, KemipiM qparaH tto
Tacbl. Tacbl AnMac. AJITbIHlllbr Horn 5:3 - Wornii HOTacbl, 116pahwM HO
TaCbl. HcnaM,!1,aFbl I\¥p6att manMaK, 6orrraHAaFbl rnc1>1 waK,¥.T. )l{e-rittllli 
HOTa 15:8 - CaH)l(ap HOTaCbI, l1cMarnn HOTachl; J\¥.p6aHra lllaJihlH6al\ 
6orrFaJI.UaFbl ttoTaChl. Tacbl JlaFblJI. 

EapJJbIFbIHhlH Mernn.uapbIHhlH caH,UbIK. MaH.uepi illlKi )l(a{\Tap1>rna 
K,OHI>IJiraH: 47 - KyMic 80-CbIHan, 29- Mhlc, 79-AlITbIH, 26- TeMip, 
50 - l\anaiibI, 82 - I\oprachlH. 

393x2=786 

Orntt K,ocaMbI3, 6acl\a 6errrirri catt.uap,D,bl. Oc1>1MeH 15-cypeTTiH 
)l(aJIIlbl UlOnybI 6irri. K;aJIFaHhlH Ol\Ylllbl 03i l\apaCThlpap. 

EH.n.i 6ip-eKi ayi,n ce3 reoMexaHHKa MeH an-<l>apa6w Mal\aMhlHhlH 
6aiinatthIChl TypaJJhl. On an-<l>apa6tt TaChIH,Ua 6acTanFaH. CoFaH 
l\OCh!Mllla. 

TacTap,!1,hlH 6eTitte TYCeTiH canMal\, l\hlChlM KYlllTep )l(a3bll\ 6eT 
KeJieMiHe 6eniHeAi. Con ce6emi OH,na Ke3.uey KYWTi lllapmhlJihll\ 
enweM 6oiib1Hllla l\apaii;1.hl. 

MbieaJibI, 6ip wapwb1 JaTTbI ¥3I>IHbIHaH co3e8l\, OHhlH. eKi :lKal\ 
eHi l\hlel\apa.n.hl. OnapAbIH. l\8TblHacbIH :lKaJaMblJ:a2/a2=tg2a 

TYPiH,D,e. 
Oehl pe-rneH yw Typni eptteK anbln, conap.uhl 6ipiHe-6ipi TeH. .uen 

l\apaii1>1l\: 

. , , cos2 a 
Sm·a = 1-tg·a = , = 0,382 

l+cos·a 

M¥H.ua TeK a=38°1 O' 6onea FaHa ocbl TeH.AiK C8l\TaJJ8.IJ.bl eKeH. 
EKittwi, cOFaH ea6al\TaC eptteKTe: 

Cos 2p =l-ctg2 p = ~ 2 =0,382 
l+sm p 

M¥ff,!J.a TeK b=51°50'=6orrea FaHa oehl eptteK ophlH.UaJI8.IJ.hl eKeH. 
JIFHH 38°10' +51°50'= 90° - AJIThlH K,HMa 6¥Pblll1Taphl. 
Oehl eaHAhl TaFhl 6ip nap epHeK anaMhlJ: 

, , sin 20 
cos· e = tg·e = = 0,618 

1 +sin2 0 

:lKQHe: 
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Sin 2cp = ctg2cp = -
1 

, = 0,618 
1 +cos· cp 

CoHLJMen l\blpnapbl 0,618-0,382=0,236 ruaprubl Illblra,l\bl. M¥nb1 
6ip aJITblH ruapWbl RT!l,Llbll\. 

li¥J1 Maceneuiu reoMexanHKa,iJ,a 3op Marbluach1 6ap. 0Hb!H 6apiu 
6¥J1 apa,iJ,a KeJITipy MYMKiH eMec. M¥1UJ.a TeK aJITblH I<:HMa Marbluacbl 
)f(epAia )f(apb!JI)'l>IH,Lla, TacTapAbIH J<:¥PhlJib1ChlHAa Maaht3hl 6ap eKeniu 
aarap'I)'. 

AJinallf'a ruyKip. 0Hnarau MacenettiH 6ipa3 ueriJi 1<:araJra TYCTi. 
20. VI-1996. 

TOP}\AJlhl TOFhl3 

«XM» [ t""] Aereu )f(eKe apirr 6enrinep - M¥I<:aTTararrap. J\¥.paH,Lla 
1<:aTapbIHatt )f(eTi peT 6epinreu ( 40-46-cypenepAe ). 0Hb!H caH,L1blI<: Maui 
-Myme~j 

12x4=48 ((=8=X, 40=M, 8+40=48). 12+24+36+48+60=180. 
Oub! )f(eTi 1<:aHTanach1 6oJJa,iJ,bl: 48x7=336. li¥JI KeHiuri cau eKiuwi 

xaK lllblpaFbl - f¥Tap3,ll,Tbll-I - blAblpblC *¥1IAbl3b!HblH eKiHrui aTb!HblH 
caublua AaJI KeJieAi: An-hapMic=...,.... _,.11=336. 

EKittrui )f(8Fb1Hat1 f¥T8P3JJ. neu <l>apa6 caH,L1apb1 TeH: 71 x4=284. 
EKeyiu J<:OCI<:aHAa, 60Jia,iJ,b1: 

{
620 

336±284 = 
52 

620 - TypiK (T¥PaH caHbl), 52=26x2 (XaMA). 0Cbl apa,iJ,aH KeJiin 
T¥PaH l\a1<na cattbI - TeMip TeK caHbI lllbIF!l,LlbI: 

62±26={
88 

35 
EKiHllli )f(arbIHllH M¥ffb!H <l>apa6neu 6aHJillHbicybl ere T8Mawa Cblp. 

0Hb!H eJi aJIFalIII<:bI )f(eKe apin neu 6aHJillHbICTbl: A+ Jl+M=l+3o+40=71, 
ouau 7lx4=284=<l>apa6. 

D¥JI apa,iJ,a 48-XM 6oJiblII T¥PFan ceJAiH eJi 3op Marb!HaJibl, opTaI<: 
ceJiMeH yH,L1ec. «Caxapara 1<:apacaM 6eHne 6ip I<:OHAaH xaJtaHbll\, 
6eHxaMblt-1a 1<apacaM, 1<ac1<bip )f(eyre hinaHbII<:» (HapMaM6eT). Apa6wa 
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XllM.Ll.bl - wyKipniK Kemipy. HMaHHblJ:I 6acbl. OttaH AxMa.n;, MµaMe.Ll. 
eciM.Ll.epi Wb!J"a,n;bl. Oehl ceJre Tarbl 6ip dpin l(OCbln JKaJaMblJ: XaM.Ll.aH, 
CaH8Tbl ~52+50= l 02. 

li¥J1 apa,n;a H - 0 dpni eJi JKeKe cwpnbl M¥J\aTTaraT (68-An-KanllM 
cypeciH.Ll.e). 0Hhll:I catt.Ll.hll\ Matti eKi TYPni H=501. Keliittricitt anaTblH 
6oncal(, ottaH Wblf"a)lhl: 

{
53 - .~ao -An - H1UK1Lw 

52+1 = 
51=17x3 

TaMawa caH.Ll.ap. Ocblnap.n.bl ecKe ana Kenin, 6¥JI MXenere apnan 
T¥Patt K;al(nacb!Hbll:I lKa1:1apran 6ip TYPiH CaJl.Ll.bll(. M¥H.Ll.a ranaM.Ll.bl 
l\¥Pf"8H 6ec TeKTil:I caH)lhll\ MaH.Ll.epiH TiKeneii T¥PaH K,a1<;nacb1Ha l(oca 
l(apacTblP.Ll.bll\. M<1cene eTe I<b13bll\Tbl. Annah l(anaca COHbll:I MaFblHacblH 
a3 .Ll.8 6onca l(apaCTblpMal(. 

OttaH Keiiittri cype 4 7-Mµa~te.Ll.. OttaH Kettittri 48-cype -An-$HTax 
:>Ke1:1ic, JH"HH on l1.cnaMHbll:I, xal( lKOJJblHbll:\ - MµaMe.Ll. icitti1:1 JKe1:1ici. 
An,narw JKeTi 48 - 40-46 JKe1:1ic 48-cypeMeH hlµaMMe.n (47) ap~Jlbl 
lKaJiraca,n;bl. )J,eMeK, OCbI TOJ"bl3 cype: 40-48 6ipitte 6ipi y:miKci3 )KllJIJ"ac 
MaJ"blHa)la. Jiblnaiiwa aHTI<aH.Ll.a 48 6eH iKeH.ic=48 eKeyi ( 48+48) 96-cy
periH 6epe.ni. 0H)la naliraM6apbIMbl3Fa anraw peT yaxtt KenreH (Xblp 
TaYbIH.Ll.a). Topl\aJibl TOFbl3 ,!lerettiMi3 ocbl cypenep. 

l\LIPLII\ CEf131\AHTAJIAYIDhl CAB 

EKi opbIH.Ll.bl caH.Ll.bl attl(blW - ¥ffl\b1W Ke6eliTy ecen FblJiblMLIH,IJ.a 
e)l(eJl.Ll.eH 6enrini epneK. Cottw I<blpbll\ ceri3 canblHa l(OJl.Ll.aHbln, 6¥PbIH 
.n.a Ken ecemep wwraprntt e.n.iK. Cottw ocw apa,n;a TaFbl .n.a ecire TYCipin, 
cOHbl api l(apall iKaJIJ"aCTblpMal\WblMbl3. On Mblttay: 

1::1 = 64 -16 = 48 

AITTblJtraH epHeK y:miKciJ lKa.nraca 6epe.n.i. li¥J1 6ip. hl¥ttb!H. Tepe!:{ 
MaJ"blH8CblH KeiliH TaJ"bl KepeMl3. 

0Hatt KeHiH OHaH lllblf"a)lbl xcypeK CaHbl - )l(eTI lK<IHe WCl:\6ep 

{
132=12x\\-

84±48= 
36 
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Ke6eiiTceK 6oJia.zihX: 84x48=4032=504x8=(284+220)8. }J.ocThll( 
Catt (504). 

HeMece -

48 
= ~;48x 7 = 84x4 = 336- An -XapM11C 

84 7 

6¥Phllllbl 6ona,ub1: ~ = O 5714 =Sin= t<> 7 . 0 

T¥PaH XaJil\blHblH. annhlc ')l{blJI.l\bll< MYllleJI Kecreciu.ne 48 epeKllle 
opbIH aJia,ul:d. On a1<blpFbl 12-)l{bIJIFhl ')l{OJJ.na, TiK - acnaH.nhll< OpblHbl 3 -
KeK llionnauHbIH. "'¥6b1, J1FH11 8 ( ceriJ ). ,lJ,eMeK, 48 ceriJ.niH. MyllleJl,lliK 
T31(6acbl (12,8]. 0HaH lllbIFa,nw: 12x8=96=48x2. HeMece: 

12 3 
-=--
8 2 

Apaii (reMip) HOTaCbI. n¥JI T¥PaH l\al\nacblHblH. TeMipl\33blFbIHa 
COf'aJlbl. 

TaMama uapce, TOPl\aJibl TOf'bl3 MarhrnacbrnaH IDLlf'a.zibl. l\33aK.Ta 
OH.nbll< caH,nap.nhIH. l(OCblMllla arnynapbl 6ap eKeHi 6enrini: 6ip - .ne
rettiM - 6iney. eKi .nerettiM - erey .nen Kene.ni. Cott.na 31\bipFbl MaH.ni 
caH: TOFhl3 .nerettiM ropl\a. OHaH api caH U1eH.6ep (oiiMal() 6oiiblHllla 
l\3HTa.naii,nb1, llFHtt OH .nereHiM oiiMaI<, .11rn11 9+ l =I 0. 

T¥PaH l\aK.nachlH.na anwHraH U1apwb1 TOFhl3 opblH,nbl. 0HhlH. 
3HHa.JI3CblH,naFhl CblpTbl HOI\3TTap C3Hbl 12, llf'HH Mywenre 1(36b1Ca,ubl. 
E¥JI e3i rap11x11 ecen FblJlbIMhIH,na e')l{en.neH 6enrini f'3')1{3Hbln 
waplllblJlap.nhlH. 6achl, JIFHl1 TOf'bl3, OpL!H,nbl ¥JlF3 TOFLI3 C3HbJH 6enrini 
per 6oiihlHllla opHa.naCTblpraH.na. I\aJlaii caHaca .na yw caHHhlH. ')l{HblHbl 
T¥PRK.Thl caH 15 6on8,llbl. On Mbrnay: 
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2+9+4= 15=9+5+ I= 15=2+5+8= 15 T.6. 

4 9 2 

3 5 7 

8 I 6 

OcbI CbIH,nbl OH aJITbJ ¥Jl11bl, ')l{HblpMa 6ec ¥JlJlbl TYPJiepi 6ap. 
EapiHiH. 'f¥P3K.Tbl caH epHeri 6wnaii Ta6hlJJ8,llbl: 

n(n2+l) n=3· 3(9+1) 15 n=4·, 
2 • 2 

4(16+ 1)
2 

=34 
2 , 



n=5 2 
Eiip TaMalll8Cbl COJl, OCbIJiap,llbil\ 'lKHblHbl 6ac 6arn CaHblHa, 

l\.ypaHHbll\ cypeci caHblHa ,n;in Kene,ni: 15+ 34+65= 114= l 9x6. 
Oehl cm.nap.a.aH MhlHa.a.aii 6ip caH UJhlrapaMbl3: 

34 . 3 ± 48 = 102 ± 48 = {
150 

54 

0HaH lllh!F8)].bl: 

180(12-2) =150" 
12 

EHJJ.i TOtbl3 lll8plllb1 TOFhl3 Oph!H)l.bl MymeJI 6¥Phllllbl :lK:me TeMip 
ywKin 6¥PhllllfleH ca6aKraCThlpaHhil\ (1-c;.pemmi 1\0fX111bl3) 1 lKdHe 8 
Mywen.neprol\ Keri 5-Apaii, Teri TeMip. COJJ eKi TeMip HOl\8Tibl OpulJlllrbI 
TeMipl\33hll\I\a l\Occa., reMip ywKin lllblFa.llhl. OHhll\ 6.f'PhllllTapbI M\'llleJl 
6'f'Phllllb1Ha Tel\: 15''+ 150°+ 15°= 180°. 

6¥-TJ apa.ua ecKe ana KeTeTiH 6ip )f.:arnaii. aHThlnraH TOpKanbl 
rorhl3 ¥J!Fa - caH,napnhll\. ;ipimepnil\ opmwacybIH)la 3op Marwtta :lKa
Tblp. NIJlhIMeH oi-. UJeKene eKiniK - ranaMH :>IC¥6aii catthI. l\faH)laiina 
wpK8.llbl TOFbl3. Oprn,na 6ec TeK - lK\rpeK Tal\6acw. Ocw apa.a.a aiha 
KerepiMi3 ;in-<l>apa611 HOTaChl 6oiihIHllla - b-9 MaMa K'('H HOTa 6e!1Tici 
(b= ~1~ opTa.uarbl <p -5 )l{ypeK - Aii Hora 6enrici ( <p =I: 1 ). EKeyi 
KOChlnca, 6ona.a.w: 4..=9+5=14. OHJ.la 60.llChlH 20-C\rpe arh1 (Th), OHhl 
naiiraM6apnbtl\ eKiHini eciMi ncH;J.i. M¥ttnarh1 TaMarua. co.1 cypene 
M¥cara KepiHreH OT. Ottbll\ TeKTep 1<araphrn,narbl caH)lbIK 6eiitte M;itti 
14, lffHH b = 14. 6i3 1-cyperre och1 6enrinepni caKTayra ThlpbICThlK. 
Oehl caHMeH aiiThlnraH 48 caHhIH l\OCCaK: 

[62 = 31x2 
48±14 = 

l34= 17x2 

M¥HaH JK¥Jl.llhl3 caHbl Whll(rw. Och1 6oiibIHWa 6i3 aiiThlJiraH 
UiapWb!Hbll\ TePT 6¥PbIWhlH3 rnpT TeKTi opttanaCTblpJlhlK: )KCJI (26) 
oi-. 6ocara, cy - con 6ocara (62), )l{ep (26) - con Mal\naiiwa (weKe). 
lK¥Jl)lb13 (62) - Ol\ Mal\.llailwa (weKe). 

Ec~"ePl)'. I\a3a1<wa KhIPhIK 6ip - ~ianaK (HOKaT) aTanaThlH 6aJia
M8ChlH)la TOfbl3 ropl\8.llhl opwH l\OM3Hh!Jla.!lhl. CoH)la xon,llaHh!JlaTblH 
aTaynap.11,bl 6i3 OCblH)l.8 mumanaH8Mhl3. Con 60flhIHllla 2 - 01\ llleKe. 4 
- COJI llleKe, 9- M8l\.11.aH, 7- 01-{ 6yiiip. 3 - COJl 6yiiip, 5 - 'lKypeK. 6 - 01-{ 
6ocara, 8 - con 6ocarn, 1 - Iq'}ib1c1<au. 

Oii!l.a 6onchIH. 6¥J1 TOfbl3 opwH.llhI wapwh1 (Marpwu) rop Ka3ipri 
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ccen rbtJJbIMbIH.Ua 30p opbIH ana,nbl. 0HblH. ce6e6i, KeH.ic'riKTi yw 6arblT 
eJ1weyiwi 6ap eKeHi 6enrini (x,y, z). Ocb1Jiap,nb1 lKaJbll< 6eTJce Tycipreime 
TOfbl3 6enrici3 caH WblFMbl. 8iiTKCHi, TCKllleHiH, !UITbI 6eTiH.ne yuITeH 
6x3= 18 6onca, onap eKi nap TCH. 6onbm 6aniHe,ni: 18:2=9. 

Oc1>1 TOfbl3 caH.uw rn6y FblJlbIM.Ua 30p opwH aJia,nw. TeriH.ne 
l\¥MaJJal\ cany.ua ocbttaH cyiiettreH 6ony KepeK. OcblraH con MaTpHn 
;:l,UiCiH KeJ1Tiprc11 rn1Kaiihlll wapUJbl CUHh!Ha l(OJI,naHaMb13. 

On 6ona,nht 6h1naii: 

JI.I = 6x5x4+7x9x8+3xlx7=120+504+6=630. 

)].2 = 2x5x8+ lx7x4+ 3x9x6=80+28+ 162=270. 

)J,=)].1-.IJ.2=630-270=360= l 5x24. 

llfHH, T¥Pal\Tbl OH 6ec T;:iyniK peT. 
M¥Hb1 KeJITipy,neri Ma1<caT epTe.ueri ;:i.nicneH >1Ca}{a ;:i,nicTi ca

J1hlCTh1py, nait,nanatty, )KeH,in rycitty ywitt XMK.b1Mhl3.L\bIH. epTe.neri 
.UUHaJibll\TaH l(aJJFaH TaMawa MHpaCbI K.blphlK. 6ip l\¥MaJiaK. neH 6an 
awy.ua Jop Ma3M¥H 6ap eKeH.niriH aH,rapry. Ce6e6i, on weu6epniK 
lK;:IHC wapWblJlbIK., HCMCCC ~TbIK, ')l(;:)J{C TaK.TblK. ecenTep):l.iH, 6acblH 
K.OCa,Ubl: 40+ l =41. 

Catt.Uhl!\ M;:ini 6ona.nb1: 

{
342=19xl8 = 38x9 

329±13 = 
316 = 79x4 

Eac 6arn caHhI, aJIK.bIH - Kyu. Oiinan 1<.apa!ihl3. OcwMeH 6aifna
H&ICTbI rnMawa can: 329x2+48=658+48=706. 

I<aiirnnayw&1 K.blpbll\ ceriJ.UeH - Mywen JK¥11.Ub13 c;:iyip == .;.i=706 
cauw Whlfa,Uw. On cHwp, oprnK. - YpKep. On K.¥Pan.na )la con eKittwi 
cype - IiaK.apa (CHb1p) cypeci. Otthl K.\'PaHHhlH. epKewi .nereH xa,nHc 
6ap. 

1-cyperri 1<apal{hl3. On Kytt wapw1>1ch1. OHaH MeTaJibI AJJThlH 
illhlfa/\bl'. 

329-13 = 79 
4 

0CblF8H )KaJltaC Mb!Hay epHeKTi KepeniK: 

{
658 = 329x2 

634±24 = 
6100:::570+40 

TaMawa, KeniciM.ni caH.uap: 634 - An-Ca1<.1t6=...,i~I - lKBPK.blParaH 
)K.YJ1.Uhl1 (86-cype, 2-allT). 
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EKiHwi caH naHraM6apJJbII\ KeJJreH )!(bJJJ (570 watt, 40 )!(acrn 
yaxH KeJJreH). ).l.eMCK AJJ-Ca1<H6 nai1raM6apb1 ~)J,bl3bl, eKi .nyHHeHill 
ap.nal\fbl (eKi I<bipb11<=40x2=80, 329x2=658). 24 - MyIIIeJJ - T;;iyJJiK 
ece6i. 

OttaH IIIblfll.lJ.bI: 658+48=706=634+72. 
M¥H.na I<b!pbII<, I<blpbII\ ceri3, AJJ-Ca1<H6, C:iyip - fopi 6ac I<OCTbl. 

Oehl cattra AJJ-CaparnH caHbIH l\OCaMbl3: 706+ 351=1057. 
RFHH C;;iyip+ AJJ-CaparnH caH.nap )!(lfbIHbI nepiwTeJJep caHbIHa 

,u:in Kene.ni. 
EH.ni OHbl MbIHay epHeKKe )!(aJJracTblpLm l(apanbm;: 91x54=49l4. 

6¥JI 3op Ol\Hra! M¥HLI Tycitty yIIIiH 1-cypeTKe Ke3 )Ki6epitti3. 0HbIH 
6¥PbIWTapbIH.Ua Heri3ri Te1nepMeH !\amp onap,nb!H cami:apbl T¥P )K:me 
rnpT nepiwTeHitt caH.D.LII< M;)H,Uepi .na 6ap. 

1) 2 -)Ken= 26, )l{e6ipei1in= 246, o¥JJap.naH WbIFa.D.bI: 
2) 2 -Cy = 62. MHKattin = 111. 2 )l{en-)l{ep=26, 62 -Cy

~.!lbJ3=62. 
3) 6 -)l{ep = 26, Hcpacjmn - 382, 
4) 6 -~bn=62, f33pattb1J1= 318, 

16 176 1057 
EKiHwi )KaFbIHaH: 
2(246+ 111)+6(3 82+ 318)= 357x2+ 700x6=714+4200=4914=91 x54. 
nepimTenep caHb!Ha Kytt MCH AH Ke6eiITiH,ui CaHbl TCl\. hl¥Hb1 

l(aJJaH TyciHeMi3? 
ECTe 6oncblH, l\¥pami:aFbl An-l<;aMap (Aii) cypeci 54, KyH cypeci 

(An-lllaMcH) 91. EKiHiwi )KaFLIHaH c:iyip - (706) - eKimui Mymen 
CHbip, 2-cype (oa1<apa cHLip). OJJ KyH MyweJJ wapmhlcb1 (2+5+8+4). 
An Afi.nhII\ mapmbI MyweJJ.nepi: 1+4+ 7+ 10. Con 6oHb!Hma Ott 6ineK 
AH.D.bIH opbIHbI Mywen TaFbl 4 - An-CapaTaH - lllrurn - I<;oirn. OHbIH 
Cal\.lJ,bll\ M:lHi 35 J -

KyH MeH Att.llb!H M:yrneJl,lliK opbrn.nap caHblH 1<occa1< 6ona.nbl: 

11057 
706±351 = l 

355 

AnraWl\blCbl rnpT nepirnTeJJep caHbIHa Tett, KeiiiHrici 355=71x5. 
AiiTLIJiraH ecemi TeMipTeK caHbIHa l\OJl.llaHaMbl3: (62+26)2+(62+26)6 
=176+528=704. OraH xanHcjlanap caHbIH 1<ocaMb13, 6ona.nhl: 

{
5008 = 313xl8 = [20]9 

4304±704= 
3600 = 60 

TaMarna rn6paT cami:ap. 
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313 - An xmKhlp acy.n - j\ar6a111>1111\apa Tac1>1. )K111,1pMa ca11 )Klti.1-
Hhl (626)=313x2=l20J. 

EKiHllli caH llleH.6ep lllapwhICbl. Ocht caH)lbt uaiit'aM6ap caHbJMeH 
C3JIWCTWpaMW3: 602-542= 3600-2916=684= 36x 19. l\aH)laii HI Mallia 
cau lllbinU\hI! Omrn lllhIFa,nh1: 1284+684= I %8=246x8. 

O\UI epHeKrcp,n.iu )!(aJlraChlll aiiThlJlnm l\blphIK ceri3,n.i116aCKhl11<e
TeyitteH 6acrnttMbl3. 

liACI\hl JKETI 

EachIHAa XM=48 )!(CKC <ipin 6eJirici )!(CTi cypeHit{ 6ac KCCTeciH 6e
peM13. 

KecTe A;1-hapMic ( 48x 7=336). 

Cype AThl caHbI XM aITT caHht )Kllh!H 

40 167 48 85 340 
41 600 48 54 743 
42 547 48 53 690 
43 919 48 89 1099 
44 686 48 59 837 
45 545 48 37 675 
46 221 48 35 350 
301 3685 336 412 4734 

4734 

7210+2800=74900=1070x70=214x350. 

Ocw catt,D,ap,n.a Katt,n.aii Chip lyfiiJlreH: 4 734 - )!(CTi cype )!(J1b1Hbl 
(40+46). 2476 - OH eKi ail - )!(¥JIJl.hl3 (~1ymen) cau.nap )l(JtbIHbt: 

78+706+17+351+65+142+108+372+166+17+40+414= 
2476, yllliHllli caH ~Jlbl3 I\¥Pb1J1b1cb1 )!(<!He )l(llpb11\ThI )l{ep 
(2605+ l 95=2800=40x70). Ocb1 yweyi l\OCbJJJraH,n.a 6ona,n.hi: I 070x70. 
bl.nwpwc ywKirr Macrrac ( 1070) )!(ernic eTe. EcKe anaiihll\, OHblH 70 
cepiriH. M¥tthIH e3i 350=70x5 eceni )!(ayhap (6ac ywKi.11 214x6=1284). 
Oiirran 11:apacaH.hl3, TaMawa 11wapaTneH 6epirrre11 M¥f')l(H3a. 

I\hlphIK )!(CTi [ 47], JffHH Ca6ur+ap6aryn= 132+ 329=461. T<iuipittiH. 
an-paxMaH )!(CTi l\llT caHhJ. OttaH lllhIFa,[J.hI: 

461+19=480=8x60; 

461+119=580=29x20; 

461+619=1080=54x20=108x10. M¥tthI MbIHa ecenneH caJihICThl
paMhl3: 
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f104="i"x1 
48·7=5o·6=336;56±4S=l

8 
-- -

OHaH Whlnl,!(hl: (4734+2476)48=6180x56=7210=72lx48. 
56-cype ~hI3)lhI acnatt ~'PhlJihlChl Typa.n:hl. Otthlf! illliHJle 75-

75-ruITrap caHbI 2605. 86-cype - An-Tapmc. 0HJla rurn<L'IhlCThl JaT 
acnaH JK~Hc JKapb11(rb1 3UT )l{ep nereH allTTap 6ap (11.12). CoimanJ 
)l{apbtl\ ).J.ereH ce3 t.i....a.!1 = l 95=AJJ-CaJJJff. Oehl el\i CaH..!lhl l\OCaMhl3: 
2605+ 195=2800=40x70. Ett TUMawa ecen 6acbl, apin CaHbl, Icr>IpblK, 
JKeTi caH.UapnaH: 

147 
40±7=1 

l 33 

Oehl TaMama CaJiAhl JKOFapbl):{anr CaHFa l\OCaMhl3. 1i¥JI 
nai!FSA16aphlMhl3AblH eciM.nepi och!nruooa e3apa 6airnaHblcaTblHJlh1FblB 
eKeHiH 6ru1l(aT!l).J.bl: 47+53=100. 

48-cype lKllhlHbl 596. 0HaH IIIhlFa,!l.bl: 4304+596=4900=702 
Keilittri eKi cypeHif! cattaTTbll\ CaHhl 6on.a,!l.hl: [47] =0~1(nq>bll\ 

>KeTi=cattaThl = 132+ 329=46 l: [ 48]=1\hlphll\ ceriJ=cattaThI 
=591+329=920. 

Tru.mwa CaHAap. 
OmUI UihlFa,!l.hl: (920-461)4=459x4=1836 rrporoH caHbl. 0Hhl 6hl

mu1 'lKaJru.tbl3: 

{
3680 = 920x4 = 92x40 

46 Ix 4± 1836=1844±1836 = 
8=(2+6) 

Oilnan l\apaH:b13!? .. Ottatt lllhlFa,!l.hl: 566+ l 77x2=920. 566-6ac xa
.n:nc. 177=(47)=47+92+38. 

HeMece: 566+ 1 70=92x8=92(2+6), 736+ 1100= 1836. Tnia-
Uia M)'DKH3a! ! EKiHUii lKaFblHaH )KCTi KeK MaFa.IJ:aB)l.apbl apl\bllILI 
l\apacrblpru1bll\: 5507+ 393=5900. 

'6¥JI ei.-eyitten l.llhlFa;!U>I: 

{
1080 = 540x 2 

5900±4900= 
100=47+53 

RFHH: 402+47+53=5507+393. 
70-cype A.11-MaFaphDK. Oiinan l(apal{hl3. OchlJlapnhlH apachlHaH 

lllb!Fa,;J.hl: 
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{
989 

596±393 = 
203 

n¥Jlap ,!{a TaMawa caH.!{ap 989 - xa<j.>113 - .li.i.l.:. KyJeTwi caubl. (86-
cype) 

203x3=609 - xaT= ..b.. =I\ - 1<,wJp - I<a6wprn - Chl3bll\. Ou1>1 61>1nau 
)f(aJyra 6oJIS.!{hI: 203x 12= 1836+600. 

Oifoan i.;apaHbl3 47 ~ KyMic, Au MSFS,!{aHhl, nauraM6aphlM 
cypect. 

TOPl\AJILI TOFLl3)1,bIH, JKHHAFbl 

AHThlJIFaH )l(eTi 1<,aT1<a KeiiiHri e1d cypeHi 1<ocwn 1<,apaiiMbl3: 
47+92+ 38= 177 )l(HblHbl 6oJia,nhl: 
48+519+29=596 4734+773=5507. 
95+6 I l +67=773 
Oehl CaH.!{hl AE)l()J; caHhlMeH canblCTblpaMbl3: 

{
11502=162x71 

5995±5507 = 
488 =6lx8 

EKeyi ,ne 6enrini, TaMawa cau,nap: l 62=54x3, nu can - yW;i = 162 
- A,u.aM, 

71 -A+JI+M. 610=570+40, 6+2=8. 

KeiiiHri eKi cype caui1aphlH.!{a MhlHS.!{aii MaH 6ap: (X<¥n,zl.bl3) - 53, 
COHhlMeH I(aTap on caH naHFaM6ap eciMi (AXMS.!{=53). ArI-HyxrnM 
caubl 6ona.!{hl: = 124. EKeyiH I<OCI<aH.!{a, 6ona.!{bl: 124+53= 177, JIFHH 
47 - cype naiiraM6ap cypeciHiH. )l(HblH.!{hlI< cau1>1Ha Aan WhlFa.!{bl. 

TaMawa M1>rna eKi caH.!{hl canhlCTblpaM1>1J: 
5507+6lx8=5507+488=5995=A6)1{J.(,4304+566=4870=487xl0, 
487x3=1020+441=1461. 

{
975 

OuaH Whlra,nhl: 488±487 = 
1 

0HaH WhlFll.nhl: 975=195xl5. 15 - aJI-XS)f(blp (Tac), 195 - )l(ep 
)((RphlFbl 

(86-cype) t~1=195 -~ 
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(KhH ri) (19-cype). 
Omrn lllblf'~bl: 
487+ 198=682 - An-MHCal( ("'t.,,...ll ), XFHH an:rallll(bl HM!lH. 

)J(orapbl.na Kep.niK: 
2605+ l 95=2800. 0HaH lllblta,D.bl: 

{
710 

682+28 = 
654 

654 
- + 71 = 180 = 654 + 71x6 = 654 + 426 = 1080 

6 

Oehl KeiiiHri epHeKTep 6oilb1Hllla Ken ailryra 6ona.u.bl. 
AJJ.D.bIMeH :'.lynHe yu.iKin ehl3blf'b1Ha TOl\I'aJJ:bII<: 487. 
6¥JJ OH eee 6onraH,!J.a, 6ae x~Hc neH xa.n.mpan:ap eaHbl lllbIF~bl. 

llibIH MaHiH,!l.e 6¥JJ MµJKH3a. On )J(ep iKapbIFbl eaHblHa 1<ocblnraH,!l.a 
An-MHea11; lllblFa,!l.bl. FanaMHbIH: 1<anaM Te6ipeHTKeH 6aebl oebl,!l.aH! 6¥JJ 
3op KYP.neni Macene. 8iITKeHi on antaUII<bl HMaH. Iiacl(aUia aHTI<aH,!l.a 
ra.n.aMH 6acl(bl 1<a.n.aM,!l.bl Te6ipeHTKeH 6acbl. Con ee6emi on e3i 6ae1<bl 
xa.u.Hei<a 6aiinaHbleTbl, ranaMHbIH: 6acl(bl H¥Pb1Ha 6aiillaHbICTbl. Con 
ce6emett OHbl )l(CKe l\apaHMbl3. 

I>AC CA,ll,Al\ JK3HE MY JIIK CYPECI 

An-Mneal\ cattbl MeH 6ac x~nc caH,!1.apbIH 1<ocaMb13: 

f1248 
682 ± 566 = l I l 6 

EKeyi .ne TaMaUia caH.nap: 1248=26x48=52x24=104xl2. 
26 - xa.u.H.D., 48 - )l(el{ic (i<alirnnay), 52-xaM.U.bI (HMaH), 104 - A6al\. 
EKiHini eaH l l 6=29x4 - (29 - Mblc - )J(e3) WonnaH MaF~aHbl. Oehl 

caH yeTepiH,!1.e OH TOFbl3 -~ ~~ .nereH aHTTbIH. 6ael(bl ce3i (74-
cype, 30-an). CaH,!1.blI< M:'.'IHi 

116+ 1100=1216=2916-1700. OH.n,a 6oncblH: 542=2916, 
1700= 340x5 Tarbl 6ip epHeK: 

{
1284 = 214x6 = [8] 

1248±36= 
1212=12x101 

ii - )J(ayhap yUIKin. 36 - Ille1-16ep caHbl. OHaH lllblF~bl: 

36x3= l 08=54x2, 108x4=432, 
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432x4= 1728. 
Oehl eaH MeH yeTitt.ueri OH TOFbI3 caHbIH earrblCThlpbln K.aparrhlK.: 

110+116=1216. 
OttaH llibIFU.UbI: 1216+566=1100+682=1782. 

{
3510=65·54 

OttaH llihlFU.Ubl: 1782±1728 = = 65 
54 

0HaH llih!FU.Ubl: 432x4= 1728= 1284+444 
Oehl apa.ua 6ip axn.uan oifnaeaHblK.: 54 - An-1\aMap (Ali) :lK::lHe 

OHbll( TaFbl 6ip (yifi) An-CapaTaH - lllaxH - I\OJIH (4-MyllieJI) - 35 l 
I\aTap llihll\Tbl. AH.UhlH )l{:me An-CapaTaH .uaHFhin.UblH naifFaM6ap TYhl 
eKeHi MaFJI¥M. 0HbI 6hlnaif )l(a38Jlbll\: 351O=l3x270= 13x54x5=65x54. 

54 - Aea.n - 5-MYllien ApblcTaH6an. 0HaH WhIFa,nhl: 

{
119 

65±54= 
11 

119 - haimac - enmeM.uec An-Haxn - Apa (16-cype) (reoMeTPm1), 
11 -Aw. 

On 6enrini: 26x l l =286. 

15±11 = {!6 

Oifnan I\apaca~bl3 6¥JI 6ac xa,nHc !\OH! 

OcbI mblH.lO>II<:I<a Ke3 :lKeTKh.n:i. 

26xl 1=286. 

15±11 ={!6 

13/Vff - 1996 - )/{fMQ KJ'Hi 

aypyxa11at)a J1Ctl3Hnd61. 
A.llJlah UlfKip. 

Ocblnaiiwa «Ea6anap 6a6bl Ap1.1cTaH6an» Eac I\aK.naFa opaJI.ll.bll\. 
0Hbl 6blnaif )l(a3Yf'R 6ona.nbl: 
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{
66 

65±1= 64 

0HaH lliblFa,nbl: 
1782x64=1728x66=114048=114000+48=19x6+48=190x60o+48. 



190 - f'aJlUMH Tt~K caHbl. 600 - )Ke6ipeiiiJl I<aHUThl, 48 - )Ke&ic. 
Gae l\Ul\na - 6ac caJ.J.al\. )KeKe I<apaHMhI3. Eac ca.n,aK, - ninreH )KUK,. 
naiiraM6apb!Mbl3 Pacyn Annahra anrallll\hl yaxH I<emipreH,D;e 

)l(e6ipeiiin nepirnTe lKOFapbI)laH Tycin, TeMeH.uen ca.n,al\TI>IE\ et<i 6a
CblH,!l,aH, 6::i11KH oHaH )KUl\hIH KenreHi aHTbmraH: CoHJ.J.aFbI ca.n,aK. -
}\aycaiibIH - Kaye - MepreH - ca.n,al(IIIbI 111arh1HacblH.!la. )l(wn OH eKi aii 
lK:lHe OH eKi MyIIIeJI )!(hlJJ we1-1,6epi, OH eKi UThIM - OH eKi K,a)laM, HeMece 
OH eKi ca,!lal\ ()KaI<-.ll,ora) MUFbIHaCbIHJ.J.a. CoH.ua :ip ca.n,aKThlE\ aHJibll\ 
catt: 

360" = 30". 
12 

0Tbipap.na OTbn 6an ocbl. Con OH eKi ca.n.aI< illliHJ.J.e eE1 6aC11Ih1Cbl 
Kytt MeH Ail apacbI. Eac caJ.J.aI< och1 - Eamap 6a6h1 ApbICTaH 6an ocb1. 
0Hhllc\ apa6Ula arny AcUJ.J. (ApbICTaH). 

Catt,nhil\ 111;rni JMI =65= l 3x5. 
M::iceneHi 6ip TaMawa eptteKTeH 6acrnHMbIJ: (65+351)3=195+10 

53= 1248=566+682 
65 - Aca..u, 351- AJ1-CaparnH, 566 - 6ac xa.n,nc, 682 - 6ac HMaH (An 

- MHcaI<-682). )l,eMeK, 6ac ca..ual\ - KyH MeH Aii apacbI yw eceneHreH 
6oJJU,llhl Tel~ 6ac XU,llHC neH 6ac HMaH CUH,llapbIHblH, lKHb!HblHa. 8CTe 
yw ,L1erett TycittiK eCTe 6oJlCbIH. On rnpTKe )l{epre (A~ira) lKaphil\ 6e
peAi. OttaH lllhIKThl Ap6ar=2739Ix3. 

DUCl(UIIIU UJlCUI\: 
65x7=455 6011a.n,bi: 
65x3+65x 7= 195+455=650= l 3x 150=(80+50) 15. 
Coi!Tin lKUph!Jll\ara11 K.aI<nara opaJJ.L\bll\. 150 - Myrnen 6¥Pbllll, 15 

- me, 60+50 T¥PaH KaI<na 111ara,!laHaapb1. 
EcKe anaTbIH TaMallla catt 195 = 13x 15 - 6¥JI 6¥Pb1H )l(ep )l(apblFhl 

195- t~l 
(An-Cail.HF) peTitt,!l,e (86-cype, 12- run) )!(::>He M¥K,8TTaFaT Klmrc 

peTiH,ne attTbrnraH ( 19-cype ), on <lJI-<Dapa6H HOTacblH,D;a 6epin
reH l 3x 15= 195. EH.D.i con TaMaw caH,D;bl Aca.n CaHbJHaH lliblrapbln 
KepeMiJ: 

{
66 

65±1 = 
64 

1728o66=1782x64;65x3~195; 
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455 
65x7= ~··-

650 

HeMece 195x4=65xl2=780=78xl0. 
Catt 6achl, lKhlJl 6acbl. OttaH lllhlFa,ll,bI: 

{
1430 = 286x 5 

780±650 = 
130=26x5 

{
566 

455±111 = 
344 

Ii¥H.ll.aFhIHhlH. 6api 6enrini caH.n.ap. CotthlH, iwiH,ll,e 1430=26x55, 
130=80+50. o¥Jiap T¥PaH l\al\nachlHaH Ta6blJI8,ll,hl. 0HaH Wh!Fap)Ta 
6ona.n.hl: 

( 180-71) 1430=26[ AJ;)J{)JJ=5995x26= 155870. 

111 - MwKam1 nepiune caHhI (1-cypem, cy 6fPblmw). 566 - 6ac 
xa.n.Hc caHhI. EKimui caH,ll,hl 6hlnaii lKa3aMr,n: 

{
760=19x40 

416±344 = 
72 = 36x2 

I>ac 6arn :>K:me wel{6ep catt;tapr,1. 416 - 6ac ca.n.al\ caHhl: 
ub. _;.J135 l +65=416 l 4 :>K:me 5 - MyweJl):tep ) . 

.neMeK 6ac ca.n.aK OCbl. 6ip HreH lKal\. HiJITin eKi 6aChlH ¥CTaFaH 
xal( MaFblHaCblH OCbl. fanaMHbll{ :>K¥JI,Ubl3 )!\OJiblH 6¥3apllb11< a.n.aM
.n.a Kyw :>KOi\. OttaH !<¥TbIJiap al\mn .ua :>KOK; ottaH 6ac1<a )l(ep.n.eH 6¥JI 
.n.ym1e)J,e TericTiK, THl!H3I<TbI .ll.3 i3.ll.eMe. On lKOI\. CoH.LJ.bil<TaH HHca<t> 
)l(QJlbIMeH lKypin Typa Whll\, Ke3iHe 6al(. b¥JI eMip - ep)J.i CbIHaHTblH 
Matt)J,aH. Mbil\TbI 6oncaK e3 aThIH.Hhn\ 6acbJH e3il{ rypa anwn )l(yp. 
A6att.ll.hIH OChIH.ll.aH Tepe[{ TyciuiriHc 6apMaii, 6cpri )l(cp.ll.eH 1<apal\Fbl.ll.a 
l\3pM31\TaH natt)J,a lKOK. «rhJJlblM.ll.arbI, .uiH-.ll.3Fbl Tepel\iH.Qe» .uefiTiHi 
OCbl OJI KIC!Hll{. 

1-cypeTKe arny 6epreH.ll.e ocb!Hhl ecKe aJI.QbII\. TarhI 6ip ecKe ana 
KCTeTiH H:lpce eTKeH faCblp.ll.3Fbl ct>paHitHl!Hhll\ aTa{\Tbl FaJlblMbl HHKO
na ct>naMMepHOH 6blJJaH aereH: «AcTpOHOMHll TapHXblHCbl3 6i3 a.n.aM3aT 
TapHXbJHaH ):la, ranaM TapHXblH3H )J,a CUI H;.:ipceHi .ll.¥PbIC 6aranaii an
MaHMbl3». 6¥JI TyciHiK, 11c11aM raJihlM.ll.apr,1 l(arn.nacbIHa caiiKec. EcTe 
6onchlH, OHbil\ acTpOHOMHHJ1arh1 el\6eriH Ke3iH,ne 8m1xaH EeKeiixattoB 
1<a3al\Uiara ay.ll.aphm WhIFapnrn 6011aThlH. 
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:Sip :iKepre TOIITaH, KepHeKi Typ.r1e ecKe caJ<TaY MaJ<caThIMeH 46-
cyperre Kell Ma.FJI¥Marrap Thlfhl3 iyp.r1e 6epinAi. AJIAhlMeH 6ac ca.a.aK 
caHhIH anaHhll\: 4-Myrnen-K;mrn-Ati MeKeHi - lllairn - An-CapaTaH -
351=13x27. 5-Mymen-¥ny-KyH MCKeHi -AcH,u-AphlCTaH= 65=13x5. 
)l{HhIHhl 60Jia,IJ.hl: 

351+65=416=26x32=52xl6=104x4 (104-A6al\). Eac ca.a.al\ - :iKal\ 
caHhl OChI ,n.en anaMhI3. 

Tarhl .na ecKepTe Ke-reniK: 46-cyperri «nae ca.a.al\ - 6ip m-eH :iKaI\» 
,AeII a-ray,Aa cyiteHreH rurr <«l>aKaHa K;a6 K;aycaHhIH ay a.a.Ha» (53-cype, 
9-rurr), llFHH anraUII\hI yaxH Kemiprett )l{e6ipefiin :iKal\hIHAan, «Timi 
ca,n.IU\fbl» eKi 6acblH,uati, aJIAe :iKaKb!Hh!paK» KeJireHAiri. Ottatt api I\apai1 
13-14 - Mrrap,n.a nepirnTeHi, eKittrni peT KepreHi, OHhitt, 'f¥.PaJ(rhl ararn 
)ICRHhlHJla 6onraHh!; on apa.a.a Maya :iKaHHaTh! 6ap eKeHi aHThIJiraH. 

FanaMHhl}{ )KapaThlJihIC 3aThIH, J<¥PbIJihIC chlphIH Ta»ipiM 
11aiiraM6apra ochlnai1 yaxH e-rKeH, KepceTKeH, ¥J\"ThlprnH, eKiHrni peT 
I\aH'ranan Hh!raH'rl\aH. Eacl\ama aHTI\aH,l~a :iKapanratt 3arrapAhlH. 6acb1 
,n.a 6ap, aKhlphl ,n.a 6ap. 8p Hapcettitt, epici 6ap, rneri 6ap, meH;6epi 6ap. 
A6aii,n.hl}{ 6ip ayhl3 enett,i COHhl Kepcere.r1i: 

«8Mip ;)ICQ~bl - map COl\nGI\, 6ip 112eH :J/Clll-). 

Hilzmin e1d 6acblH fCmazaH xal\. 
J1J.teK JICOROa mURHGI\, me2icmiK JICOI\. 
l(y.wn Kemne. "~vpa utbl~, K03i1/e 6al\»· 

Ca.n.aK - )ICaJ\ 6ip Marh!Ha.JJ.a. KYH MeH AH, KYff,11.h 6eH T\'H ranaMHhl}{ 
I\aHTaJiayrnhl eMip Cblphl. 0HaH MhIHa,IJ.aH epHeK lllhlraph!II I\apaJihll(: 

678+416= 1094; 

1094
± 

1086
=p1so=109x20 

l8=2+6 

011.n.a 6oJIChlH [26]=1086. 
0HaH lllh!Fa,D.hl :iKOraph!,n.a aHThIJifaH 180-71=l09; 

109x55=5995=A:S)l()J.. 

Ochl,11.aH Tarhl 6ip eptteK lllhlfa,D.hl: 

2180-1284+4304=5200=260x20, 

HeMece:43042180=5200+1284=6484. 
On Eac ca.a.al\ caHh!HaH mhlra.JJ.hl Ke11rereH TaMarna epHeuep: 

416+214=630. M.µI.n.a 214 ..SY - )l(ayhap CaHhl, OJI 6ac ylllKUI ('aHhl, K,bI3 
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46-cypem 

I 
I 

ti 
)l(i6eK canw: (107x2=214). 214x6=1284=D. 63x10, 63 - na8niM6ap 
:llCaCbl. Onatt Whlf'aAhl 'f\'3Y yw1Cin: 

1~!1=36-9=27 
4 -1 = 3) = 0,50 =sin 30° =cos 60° 

2 

{
470=94x5 

Tarb1 6ip epneK: 416±54 = 362 = lSlxi; 54 - An - KyMic 47, 

4 7x2=94 • 3QM·3aM. 

T 6. {566 arhl 1p TaMawa epneK: 416 ± 150 = 
266 

M¥n,na 150. MyWen 6¥PLIW, TeMip ywiciJJ Cam.I: 15°+150°+15°==180° 
(1-cypeTTi I<apaH.hl3). 566 - 6ac xaAHC catthl; 266 - 3}'Mpy,n - achlJI me 
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caHw. On bl.n.b1pwc TaChl. OrnH KipeTiH aToM,!l,apAb!H: 3JieKTpOH caHbl 
60Jia)J,bl - .l Y' j266. 

On MhIHay: e3 12Sit,0 18 , HeMece ym TOThll\ TYPiH,ll.e 
3 e + l203+6Si02=36+50+180=266. 

OttaH lllhlFMhl: 566+266=832=26x32=52x 16== 104x8 A6al\I\a 
( 104) I\aHTa Ken.n.iK. 

Eac ccma11; caHwH xcayhap CaHb!Ha I\OCl\aH,ll.a lllhll\I\aH caHJlbl eKiH
wi TYP.n.e 'lKaJaMwJ: 416+214=630=364+266. tv{¥H,!l,arn 364 - caH 
iH'lKY - Map:i1<aH l\hlp.n.wH: - ;zyp~b!H: )l(apb!I\Thl eKi c~ynere aH.wpy 
6¥Phllllb!HaH lllhlFMhl. On 6¥PwW 6°4' HeMece: 6x60+4=360+4=364. 
liaCI\8llla aiiTI(aa.n.a: 6x60+4= 360+4=364. Acwn TaCThlH: l\aTb!Hacbl. 
Con itt'lKy-Map)KaH AYPH TacTbI 'lKayhap me peTiH,ll.e ancaI< (;zypn=214, 
24-cypeAeH). 0Hbl aHThlJIFaH e3ittiH: cayne aypy 6¥Pbllll cattb!Ha I\OCCaI\, 
6ommw: 

364±214"' {578 = 289 x 2 = 17:2= (17~)l 

M¥wi.a eTe TaMarna An-paxHM 1':!"'1)1 =289 CaHLI DILIFa,ll.bl. 0HaH 
60Jia,!J,bl: 

289+40=329;329+289=618=289x2+40=2(289+20)=2x309=618. 

li¥JI MYF'lKHJa ,nen 6ineciJ! 
3)1Mpy.n. + )l(ayhap caH,D.apbluau mblF8,IU.I: 

266±214= ; HeMece -52±48= 
{

420 {10 
52 4 

TaMallla eptteK. 
l\OCb!Mllla: 91+54=l45=29x5=65+80 

4+5+48=14+48=62 
0HaH lllblFa,!lbl: 

1
666 = 640+26 = 222x3 

382±284= -( ~'.l \1 98- 7 - J 

lllapwwuwH: TePT 6¥Pwwwtt.Qa T0PT nepinrre caHLI ~-p: 246 -
)l(e6ipeiiin, 111- MHKaHhm, 382 - ttcpaqmn, 318 - fa.JprulblJI. Onap.IU>I 
eJ cwJwicrapLIHa eceneiiMiJ: 

2(246+1l1)+6(382+318)=714+4200=4914=9lx54. 

ITepiIIITenep caHLI 6ac ca,!lal\, cype caH,ll.apLIHblH: Ke6eHriru:iiciHe 
Tel\, JIFHH OHbll\ Ca)J,aIQ'b.lH: 6aCblH,ll.aH, OHaH .n.a )f{aI\blH Ke.TieHI OCbl 
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MaFh!Hll,Lla 6onyhl MYMKiH. An ottaH ,ll.a )l(aR;bIH ,ll.ereHi 6ip aii.D.a 6ip 
Ca.LlaR; 6onratt,na on rnea6ep 6oiiblHllla 

{

88 
62+26= 

36 
360 =30 
12 

AJI }\aMapH au 60Hb1Hllla 6iprnaMa OHaH ,ll.8 KCM: 

354,36 = 29 53 
12 ' 

Oehl a.D.ic 6oiihlttllla TeP'f nepirnre opttbltta T0P'f XaJJHcj>a catt,na· 
ph!H 8JI8Hbll\: 

231 - o6y liaKip (fa..J:'I ), 
661 - .;,Wc.(focMaH), 
310-J-<C-(foMap ), 
110 - .)c.(fanu). 
OttaH lllh!Fll,Llhl: 
2(231+661) +6(310+ 110) =l 784+2520=4304 . 
.6¥Jiap,ll.hlH. J<aTblttachl 6oJill,LILI: 4304+( 570+40)= 4304+6 l 8=49 l 4= 

9lx54. 
liip KYP.D.eJii caH OH eKi aii )l(\QI)l;bl3 (Mymen) caH.D.apbI: 

78+706+17+351+65+142+108+372+166+17+40+414=2476. 

Ocb1 cattra 6aiinaHbJCTb1 eptteKTep 6ap. CoHhlH. 6ipi: 382x5+566= 
1910+566=24 76. 8ynue catt,ll.ap, 6ac Xa.LIHC caHbl. Ottw 6blnaii )1(83yra 
60Jill,Llb1: 618+382+566+910= 1000+246x6. 246 - )l(e6ipeiiin cattbl. 

EKiHrni epHeK: 4304+2476=6780=113x60=678x10. 678 - A6aii 
C8Hbl. 0Hhl MhlHa Typ.D.e 6epeMi3: 4160+2620=6780. 

M¥H.D.a 416 - liac cll,Llal\ caHbI, 262x3=786 - 6ac 6arn caHbl. 
Oiinan R;apapcb13! 
EcKe anaTblH Kyp.D.eni 6ip Mb!Can attTbrnraH ruiT 53-cype.neH (9). 

Oehl eKi caH 6ip,ll.ett 1-cyperre T¥P· 
An.nb1MeH on cyperreri 6ac mapmb1 - )K¥JI,ll.bI3 wapwblCbl, aJI 53-

cype An-Hy)KbIM - )!(¥JI/.lbI3 (cyperri I<apa1~bn). Ott.D.a run TOFbl3bIHWbI 
60JIF8H,[.\a, OJI TOFb13 TOPl\aJibl TOFhl3, wapWblHblH ¥-JI C8Hbl - f8)1(8Hblll 
waprnbl ¥-JIChl. 0HbIH. MaH.,ll.aHhl =9 TOFb13 ( R;apaH.bl3 ). Con pnap.D.blH. op
TaCblH/.18 =h=5. li¥J! )KypeK catthl. EKittwi )K8FbIHaH ranaMH Marbrna,ll.a 
6¥-Jl TeMipl\a3bll\. OttbI 6i3 opxoH rna6acb!MeH 6epin, iwitte )KypeK-
6ecTiK - nernette caHblH I<OH.ll.bll\. on-cflapa6H MBl\8Mhltt,na on h=5 6ac 
noTa, Ail Tacbl. 
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)l(ypeKTi COl(fblpaThlH T0PT TeMip aTOMhl - reMomo6HH - l\bl3hlJI 
x.aH e3eri roii. ,l],eMeK, 6¥JI apa,na TeMipK.a3LlK. neH )KypeK caubl 6ip 
)Kep.n.eH Kenyi TaMama muapaT. 

Ottau lllhlFa,nb1: 26x5=130=80+50, .11rnH T:watt l\ax.nachIHhla 
Mara,natt.n.apbl: 80 - cbman - Fpapay - eKiHllli KeK, 50 - 1<.analibl llloaali 
- anTLlHillbI KeK (cyperri 1<.apaab13). 

8Mip e3eritt 6epreH )l(ep )KaphlFbl an-Ca,nr (145= t..i..-!1) eKeHi 
a8TLlJI.D.bI. 

Ett.n.i con cattra )KypeK h=5 cattblH l\OCaMbl3: 

195±5 = {
200 

190 

200 - ral(blJI - rana1<. ( Jic.--:;lc) -Al\h1J1-I<au. 190 - ranaMH catt. A6au 
CaHblHa KipreH HCMH aF3aM CaHhl. Ounan l(apaab13. 

EH.D.iri 6ip TaMarna eptteK aHTblJIFaH a.llTTblH caH.D.hll\ M~Hiueu 
lllblFa.lJ.bl. On MblHay: 92x6=552=( 65)+(7)+(226)+(103)+( 151) 

,l],eMeK l\aroaHbla aJITbl )Kai\ 6eTi. 0Hhl Mblua ryp.n.e )Ka3aMhl3: 
284+ 220+48=4 l 2+92+48=504+48=552.284=7 l x4. ,l],OCTbll< CaH, 

XaK.Thla yni l\OChlJIFaH FaJiaMH l(amanaywhl 48. 
0Hhn( eKiHwi rypi: 286+266=552. 286=26xll, 11 - An cauhl. 

OttaH WhlFaJJ,bJ: 

{
26 

15±11 = 4 

«AJIXHMH.11» tterhi. 
286 - eKiHwi ( epKern cype) a.llT caHhl, 266 - 3YMPY.ll. hl.n.hlpbIC 

TaCbl. 
EcKepry: 284=7 l x4 - hl.D.pbIC Fpapa,n >K¥Jl.ll.hl3bl, <l>apa6 CaHhl. 
08nan l(apacaahl3, 6ip TaMawa.n.att 6ip TaMallla WblFhlD 

)KaJiracy.n.a. 
Conap.D.hlH ea 6ip TaMalllaChl. 

{
1836-Hpomou cauw 

Mhlttay: 1284±552= 
. 732 =6lxl2 

1284= 214x6= 6 6ac YlllKiJI catthl, 
2 t 4 - )l(ayhap. 
Ottbl MhlHa Typ.n.e )KaJyra 6ona,nhl: 214x6+552=1836 .llFHH AnThl 

Analll )l(ayhap, opTana Anallla xaH raphllllbl ycriH.D.eri KepittreH K03.ll.ia 
H¥Pbl, HaMa3. 
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ITaiiraM6aphlMhl3L\bltt KepreH. 6im"eH, TyciHreH rnMnwaJ1apb1 Ke3 
a.n,nwl{a eJ1ecTereHL1eii 6ona,nb1. H¥PL\bIH TOl\TataH opblHbl )l{ep eKctti 
ryciHiKTi. 6ac yrnKinL1ill tterhi co)la11. AiiThlJtnm ruirrwtt l\aycaiibtH 
.uereH con l\ayc - MepreH Ty6ipiHeH eKeHi 6e;1ri;1i. )l{ep co;1 6¥Pblll1Ta 
T¥P (l\apattb13). T¥PaH.UblK aJmb1c )KblJI.llhlK MywcnMeH .ue OJI TbffbI3 
6ailnaHblCThl. ,[{eMeK, OJI 9-Myrnen (Ma1W.att Myrnen) - MewiH )l(hJJibl. 
Ottbltt epTe,neri Tatt6acb1 (OpxoH Tatt6acb1) M"" . 6¥J1 eJi a.uaM 
6eiiHeciH 6epeTiH 6ec 6¥phlWKa KeJ1eL1i: 6ach1 - rn6eci, eKi l\OJibl, eKi 
aJ1rb1. OcwraH cal!Kec l\b1rnit rntt6achrn,Ua M¥Hbl a,uaM Ol\11.Ubl. T¥PaHwa 
MewiH - TiirniH MllFbJHaCblH,na 6onca KepeK. CoH<lH 6apbm a,naM niwiH
L\CC lKaHyap MaHMblJI. Con 6ottb!Hllla oHbt - Merni1i.!l.i - MaiiMblJI L1en Te 
llTllHL\bl. An OHbltt Myrnen KCCTCCiH llJlllTblH 60JICllK, OH)\ll OHbltt 6ec 
K0KTepi: 6 - Illofi 6ip, 5 - Apafi - yrn, 7 - CaH)l(ap -6ec, 3 - IllOJmaH -
)l(eTi, 2 - AHl\bI3 - TOFb13. Ma3M¥H.napb1: yil. OT, TeK, aiian, a,naM. ,QeMeK 
6¥JI yii-naHa CaJIFaH, OT Olllllfb!H l\¥PfllH, HaCiJIL1i - atteJIJJ,i 6onraH ll.llaM 
MaFblH8CblHa Kene.u1. 

IiiJ.nitt Myrnen ece6i 6oi1wHwa 9 - Mywen MerniH )l(blJibl ecen 
6acbl 60JibITI Ta6blJia.lJ,bl. 8iiTKeHi llL\llMHbltt )l(llCblH OH eKi Mywenre 
6enreH.ue KaJl)\bil\CbI3 6onca. OHhHl )l(hlJibI MewiH 6onraH. Eip l\aJICa, 
OHbltt )i(bJJJbl TayhIK. eKi l\3JlCa OHbltt )l(bJJJbI lh; yw l(anca OHbltt )l(blJibl 
..Qmlbl3, rnpT l(anca - )l(bJJihI TbIWl(aH; 6ec Kanca - )l{wJJbl Cttbip, TaFhI 
COJ13H ... 

0ttblllhl3.Ua 6onchlH. l(a381( XaJil\bIHhlll, l\aJ+a1< HXiniHitt KllMI<Oprnbl 
aTaChI MepreH ocbl MewiH -1\ayc eKeHi 6enrini. 

TopI<anbl TOFbl3ll.ap OChlJlatturn 6ac l\OCl(aH, llFHH TOFhl3 - M~H.Ui 
caH, T0Fbl3 ¥"Jib[ Ulapmhl, TOfhl3blHlLibl MYlllCJI, TOfbl3blHWbl K0K. 
KettiHri KeKTi cayca1< 6otthrnwa ancal(. on 6ona.uht Oil l(OJIL\bltt 6ac 
6apMafhl. On nai1raM6ap,nhtll H¥Phl opHanacl(aH 6apMlll\. l\b!Ct<aChIHaH 
attTl(att.ua T;ittipiM e3i11itt ra.naMhrn.ua. KaJillMhIHL\ll rnMawa awhtK 
HWaparrap 6epreH. AL\aM,napL\biH llMaH KemipyiHe TOJlblK )i(CTKiniKTi 
.n~nen.nep 6epreH. Cotth1 TyciHy. Kepy. iJnetty, olinaHy, 3eprrey, HMaH
)\bl HblfaHTy-aJJ,llMHbll\ Mitt,neTi. fhlJlblM HCJJUMHblH 6aCTbl cpapb13bl 60-
JIYhl OCblAllH. 

{

600 
l\OphlThlHAbl)\a Tafbl 6ip epHeK: 552±18 = 

504 
M¥H.na 600 - )l(e6ipeiiin nepiwTe t<aHaTbI (XUL\HC). 504=284+220 

~6. 

,QoCTblK caH. 0HaH WblfaJJ,bl: 552+246+504=1302=217x6=(35+5 
6+70+56)6 

liHiK ,n;ipe)l(eni ranaMH noCThtt<. 217 - TeMipt<aJhII\ )l(blJlbI, MHJJ-
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.11110H ece6iMeH. llrHH Ky1rnil-{ )l(\Ul)lhl3.!l.hl acrraH opra.m.IFwH 6ip aif
Hanwrr wwraTwH )KhlJI caHhl. On *OMhll-{ 35 - l\hICI\a epici, 70-phIH 
epici, 56 - opTa epici ( eKi )Kal\fbl ). 

Annahra myxipniK! OchIMeH 6¥J1 M:iceneHi ill!:l\TaH -q.rpaMhl3. I<aTe 
KeTKeH 11<epiMe KeWipiM C¥PaHMhIH. l1.CJ13.Mfa rra~a.M THCiH. aMHH! 

oli-MawaHu 
16/VJJ-1996 

liac ca.naI< TYciHiri eTe Ke!-{ MaFhlH8Chl, ranar.rn l\¥Ph1J1hICThII-{ 6ac
TaMacw ChlH.llhl muapaT. b¥Jl M:icene l\¥paHJJ.a TaJiaH I<aihamumrn. 
COJ1ap,!1.hll{ imiHeH 6ip awbII\ Mblcan periH.D.e 67-cypeHi a'!wn 
l(apanLtl\. 

liac C8Jl81' *'lHe A.ri-MyJJii.: cypeci. CaeaTTLIFLI 

67+ 121+30=2l8=109x2=(180-71 )2 

(1) (..clWI ~) 
aKiMwiniK li.OJlhlH.lllll"bl Pa66hIM Aen 6acTanlll{hl: 6Ha,!nlhH a'!

MyniK-12 l +21 = l42=7 l x2. Och!Hhll{ eJiH.D.e epKew qrpe (6aKapa) 
r-f¥1\aTTaraT eKi ece: ~: rli =A=l, JI=30, M=40 )KnwHhl: 31 +40=71. 

0HaH 71 x4=284 - F+r-rapa,!1. - <l>apa6 eKeHi ecre 6onchlH JK:iHe 
:ll\¥Mhl3 mapwh!Hhll-{ cotaH c:iiiKec o+'Pwmw - aii - :ll\¥Mhl3hl (:-.tyme.rii) 
CyM6ine con caH.llhl 142="1:; ,-7lx2 (cyperri l\8pfilU>I3). 

Eld ¥JlaHbl. 8niM MeH Tipwi.riiKri ltrnpaThlll, ll.!llll\!llllP!lhl ChJHHaH 
eTKiJywi con Pa66hlM (2). )l(eri acnaH.llhl Ka6aT - Ka6aT rnpan.;aa con 
T:ittipi {3). AcnaH :ineMi l\03ra11wna: T~typ=646.J.,..:; (16-al!:T). 

T:ittipiM acnaH,!l.hl Wbipa1>,1apMeH 6e3eH.llipirr. KOprarr. a.uaM.::iap 
JKepni KeMnic eTirr itrnpaTKaH ( 15). fanaMHblH meriae Kai'rranal\fa Ke3 
JKi6epcel-{ .ne oubll{ meritte 'lKeTe anMru1, K03itt Tana,nhl .nereH . .Hrnu, 
T:il-{ipiHitt l\¥paanarhl ecKeprynepiH <<TaJJy.Ua 6ineciH.llep» .nereH(l 7). 
(<KiM awwli. a,,!lacyna eKeHitt Till!:)"D.a 6ineciH.llep» .aereH (29). «Erep cy
napwtt K\-'Phln 1\,-eTCe, ceH.:Iepre aKKaH C)",llhI KiM Kenripe.ui>> .uereH (30). 
aMip,uil{ i.:e3i cy11.a, Cyperre cy,11,hU{ anaTwH ophlHhlH KapaJ{hl3. 

6 7-cypeHia ( C8H8ThIH) eKi cypeMeH CaJihICThlp~!hl3: 

{
120 

67±53= mapUib!CaHbl: 120=60x.2 
14 

{
114 = 19 x 6 - cype.1ep - caHIW 

67±47 = 
20"' cana1111W (cypeci) 

12003=360. 



EH '3op, rnMama 6ip epHCK Mbmay: 

351+65+218=416+218=634. 

M¥H.L\U 416 - 6ac CU,L\UK CUHbl, 218 - 67 - cypeHiH; 6ac caHaT 
)\O\blHbl. 

fa:eyiueH lllbll\l\UH 634 - :a<apl\biparaH :aq:n,nbl3 An-
CUl\bJ6=~Wli=634 caHbI (86-cype, 3 .. ai1T). TMy,na 6ineci~ep .n.ereH 
ecKepI')'JliH 6ip ocbI .nerr 6ineMi'3. Oiinarr 1<apaH;hl3. OHaH lllb!Fa,L\hl: 
634+4 I 6= I 050= I 5x70 (70-Ai1-Mm aplK). Iiac 6ura caHhIH an-Ca1<H6 
CUHblH<I l\OCCal( 6oml,'\hl, 

[l420=7lx20=284x5 
786±634 =I 

ll52=19x8 =38x4 

Ta~ awa caHJ.ap. 
OHaH lllblLt)lbl: l 9x8+634 =7cl6'= 19( 2+t< )+634 JIFHH, 6ac 6aTa 

can)lapb111b11\ apacbJH 1<a6b1CTh1prnH An-Ca1<1.6. 0Hhl 6L1J1ali lKaJa
M1>13: 

19(2+8)=38+ 114.114 - cype caHbl. 
38 - naiirnM6ap cypeciHiH; Ull'l caHhI (47-38). EKiHwi )KaFhlHaH on 

38-..r> =C=90 cypeci OHb!H; UJIT CUHbl - 88. 0FUH C:)HKec cype 50 --J 
(K=IOO) U.llT caHbI-45. 

{
88 = 62+26 

Onap.naH WhIFU.L\hI: 50+38 = 
12 

100+90=190; 50+100+45=195. Epmp FanaMH ca~ap. 0HaH Mhl-
11a)laii opHeK UihIFU.J.J.hJ: 2605+ l 95+4 l 8=32 l 6=67x48. 

faJJUMH l\03FUJJhlC cype CUHUThl ( 6 7) l\UHTUJIUMa ~ (xM=48) I<LIPLII\ 
ceri"Jre eceneHreH. TaMawa TepeH; Chip 6ap M¥H.J.J.U. 

53-cype.n.e: «PacwH.n.a on (TaH;ipiM) An-lliHFpH )1(¥JmLI~LIH; 
Pa66hm .n.ereH (49-Ul!T), OHLIH; CUH,ll,hll\ MaHi - 611. OCLIFaH X<¥imLI3 
l\¥PhIJJhlC CUHhlH l(OCUMbI3: 

2605+611=3216=2605+195+416=67x48. 
611=416+195. 

0HaH 

8Mip)li1~ KeJi 6onran )l(ep JKapbll\ canw =l 95=13x15 6ac ca.nal\ 
caHbIHa l\OCbIJJraH.n.a )KUpbII\ )K¥JJ.ll.bI3 caHaTbI WbIFU.L\bI. TaMawa CLip
JihJ opHeK. Con lK¥Jl.L\hI3 canwna Kyn cype caHaTLIH (91-An-lliaMcH) 
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611±91= 
520=260x2 



I1aiiraM6ap ,na11rh1J1hI An-Caparnn 351- 4-Mywen, 520 xaM,nw 6ac 
uMaH. OttaH T¥paH 1\aKna cattbI, T.6. 

1-cyperri l\apallhl3, ra)Katthm M¥F)KH3a. 
AcnaH.nhl Wh1pal\TapMeH 6e3ett.uipreH, !\Opray J\¥praH T;mipi Kyn -

~,nhI3 -An-lllHrpH conap,nhill 6ipi. 0Hhill )KapaTl\aH Heci-T;J11ipi .ne
reH l\arn.na 'f¥Pa.l(hl. )l{ep.ui a.uaMra KeMnic eTin lKapaTibI nereHi, OHhill 
eMipiHe KepeKTiHill 6;Jpi coHaH Ta6b1na,nh1 .uereHi l!FHH, A,naMra lKep.ne 
eMip ezyre epiKTiniK 6ep.ni, nereH ce3. Eipal\ )l{ep ranaMHhlll Myweci. 
0HhI :>KeKe ;JKezyre 6onMatt,uh1. Cott,D,hil\TaH .ua, a,naM zypa eMip )KOJihl
MeH )KYPY KepeK, K03iHe 6ary KepeK. E¥faH l\OChlMWa MaFJI¥.~taTiap 

{
67 

48± 19 = 
29 

113+ 19=132;94+ 19=113.(94+ 19)5=94x6+ 114=564+ 114=678 
(A6aii cattw). 

29±19 = 552±94 = ; 
{

48 {646 
10 458 

113x2+416=226+416=642=214x3 

{
740 

646±94= 
552 

{
634 

552±82 = 
470 

(416+ 113x2)2=1284=D; 1062x8=8496; 

{
12800 = 620x2 

8496±4304 
4192 

l 8x6+5= 198+5= 113. 
Airrw anaw OH ceri3)1.eH, Anawa xaH )KypeK caH =5 - nemeHe. 
)l{uwHhl - 113 J\opraH, I<a6aT = 113. 
TathI 6ip eptteK: 393+26x8=393+208=611 M¥H,D,a 393 - :lKeTi 

Mara,uaH. 393x2=786. OHaH wwra,nh1: 786+52x8=61lx2=1222. 
)l{ep.n.i11 KyH.D.i attHany )KOJlhI OHhlH Op6urn )Ka3hlf'hI 6oJJhln rn-

6wna.nw. An )l{ep.ui11 e3 KiH,niriMeH OHhlH Op6ina :lKa3hIFhI apaci,rn.ua 
l\HFalllThll\ 6ap eKeHi 6enrini. )l{ep.n.i11 6en.ueyi ::iKBarop ~a3hIFhIMeH 
Opforra apaChlHbIH. l\HFalllThII\ 6¥PhIWhI T¥}Jal\ThI =23"27 . EacI<ama 
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ailn;att,lla )l{ep.uili KyH,t\i ailHaJJraH )!(OJlbIMCH OHbIH 6en,ueyi apachJHhH\ 
0¥Pb1Wbl 23°27'. )J{hlJl r.mycwM,llaphl OCblraH 6aHJJaHblCTbl, )l{ep,lli 
hJCThII\, cyhII\. l\Ollhlp canl\hIH ,nen 6eny AC coraH 6aifnaHWCThI. KyH 
MeH TYH TCHenreH KC3AC: Kt)KTeM,l\e, KY3.Ue. Ky1111i11 KOOp,nHHaTbI (a, b) 
6ona.n.h1: )i<:lHe a= 120. b=O. An )l(a3fbI )!(~me l\blCK,hl Ky1miH. c11 :pal\ )!(~He 
l\hlCK,aphm TOl\TataH 1".e3iHAC oHbili KOOPAHHaThI: a=60, b=j3=+-23"27'. 

a=l80, b=-23°27 . 0CblFaH 6aiinaHhlCTbl blCTbll\ 6en,ney KC(iiCTiri 
±23°27 ', cyhII\ 6eJ1.LICY Ke1-1,icTiri 90°-23°27'=66"33 '. E¥JJ eKeyiHia oprn
ChIHa l\Ollhlp caJJl\blH 6eJI,l\ey. 0Hhll~ CH)liri 66"33 '-23°27'=43°6'. 0HaH 
Wblf3,L\hl: 43°6'+ J 9''28'=36°+ 26''34 '=62"34', 

2476 -0398)7- ,· 11"17' - . ( -sm ___ . 
6220 

M:pI.ua 622x 10=6220 - hH)l(pa )Kb1J1b1 oH ece. 2476 6apnhll\ OH 
eKi aii - ~.UWJ (Mywen) arnynapAhlli 'lKHhlHbl (1-cypemmi 1<;apa1jbl3). 
0Chl CKi FaJiaMH CaHHhlU l\aTbIHaChlHaH Kenin )l{ep,llill FaJlaMH 6¥Pbllllbl 
lllhlFYhl TaMaUia M¥f')l(H3a ! 

Oehl 6¥PbilllTb1 6hrnaii )Ka3hlll l\apanhll\: 23x60+27'= 
1380+27=1407=67x2l. 

AiiTbmraH An-MyniK cype cattaTbl (67). 0HaH Whlra,aw: 

{
88. = 62+ 26 

67±21 = 
46 

E¥J1 6¥PhIWThIU )!(oraphlJ.la TCKUie (K:ar6a) 6¥PhIUibl )l(:lHe H¥x 
6¥Pblillh1MCH 6aiinaHhlChlH Kep)J.iK. 

EKiHilli )l(afblHaH rnrhI 6ip Tar.mwa epueK: 
1407+429=1836= 1407+ f~ · 286=1407+13x33. 

Oiinan l\apaH,bl3! CTattraM6aphIMhJ3JJ.hlH. yw MCllliT apacwHhlH. Ta
MaUia cacpaphl )1(0HiH.L1eri xa1111cbIH ecKe anaHbll\: 

I) Me.uHHe MewiTi ( <p ), 2) MeKKe MewiTi (l\ar6a), 3) 1\¥.llhlc 
MCIIIiTi (Al\Ca). 0Hb1U ai1HanaCblH,l\aFhl 6¥pblWTap: 

LOKA=70°3i 
LODA=63°26' YrnKin 6¥PbIUITapb1:7°6'+19°28' +153°26' =180° = 

26°34° +63°26 '+90°. 

0HaH Whll\l\aH,Llhl Kep,uiK: 90°-23°27'x2+ 7"6' 
90°-23°27'x2-7°6 '=43"6' -7°6'=36" 
HeMece 7°x60+6 '=426=7 I x6. 
!ieJJ)J.eM caHra I<aiha opaJJJJ.bll\ - 284+ 142=426 f.ynpa,a 

( <l>apa6)+CyM6ine. 

226 



AiiThlJJFaH OH eKi aiiJJhll\ JK¥Jl.UbI3 - MyIIIeJJ )l(HbJH caHblH rnpT 
6ence: 

2476 = 619 
4 

VIMaH-Tapa3b1 caHbl IIIblFa,D.bl. Oc1>IHhIH, 6oHJih!FhlH )l(a3Cal( 6ona
Jlhl: 

619=1555·Si1123"27' = 
622

'5 Si1123°27'. 
2 

Ocb! TaMaIIIa ranaMH 6¥PhllllTblH, TaFhl 6ipHewe epHeriH l(apan1>u<.. 
2-cyperre yw MewiT ywKirriMeH 6aiirraHblCTbl 6ac ywKiJI - )l(ayhap 
ywKirr 6epinreH. 

CoHhlMeH l(aTap iH)l(y-Map)l(aH J\b!p TaChlHbIH, )1(3phll\I'hl eKi 
c::iyrrereH aiihlpaThlH l(acHeTi 6eiiHeneHreH. On TaCTbIH, 6¥PhlWTaph!: 
101°55 '+78°5 '=180°. EKi c::iyne apanhrn: 6¥Ph!IIIhI 6°4'. 

OchmapMeH 6aiirraHhICThl lllh!Fa.Uw: 
47°56'+6°4°=54°= 23°27' 2+7°6' =54°. 

HeMece: 47°56'+6°4'+23°27' 2+7°6'=54 2=108°. 54- An-I\ar.tap 
(Aii) cypeci; l 08 - Xal\ caH1>1, )l{apblJil(ataH, MOJIIIIhlJJhll\ caHhl. I\¥pai-ma 
ett, I<;bICJ<a cype caHaThl: 108 - An-K::iycap, yIII run. ITaiiwM.uaca1<;, ocbl 
\'Ill rui:rra ranaMHhIH, c1>1pw )1(3T1>1p. 

llihlH M:miB.ue cataH K::iyc::ip.ni - KemereH HriniKTi 6ep.uiK ( 1 ). 
Pa66wtt, yllliH aiiT HaMa3bIH OJ<W, X¥J)6aH wan (2). Pac1>rn.ua A¥JUTI3Hh!H, 
e3i ¥PTI31\Chl3 1<;ana,u,b1 (3). 2-cypeneri 6ac1<;a caH,llap.uw oeywhI e3i TeK
cepin, AE)l{,ll, caHwMeH 6alinaHblCTb!pbm I<apatt,hl3: 

5995±--- =5995± 1555 = 
62'>. 5 {7550=1.51x50=302x25 

2 4440=222x20 

HeMece 23°27'x 10=4304+566+9200=4870+9200= 14070. 487 -
8ym1e YlllKin cw3h!Fhl. 

OcwH,llarw caH,11.ap.nhrn, reriH TeKcepin l(apaiiwl(. 4304 - XamHpa
nap C3Hhl, 566 - 6ac Xa,11,HC C3Hbl. 151 - epKelll C3Hbl, 302 - 6a1<;apa 
CaHhI, 222 - 1rnca<l> - ra,u,anaT catthl, 444 - rnryn caHhl (86-cype). 

Tarw 6ip 6¥PbIW: 118°52 '+23°27' 2=90°+58°46'+17° KeiiiHri caH 
6ona,u,w: 

118°52 '+46°54' +58°46' +90°=17 °. 
58°46' - :-iyn11e YlllKiJI.Uil{ opTaJibll\ 6¥PWWbI. Oehl caH.Uhl ai:iThlJiraH 
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47- cypem 

)l{aphrnJ<aFaH - M011lllh!JlhII< 6¥pb11111(a Ke6eiiTeMi3: l08xl 7= 1836 npo
TOH caHhI. A11Fallll(hl yrn-ocbI ym ain 11en 6iJ1ceK. 011 3 - Myrne11 - Ea
pbIC - EriJ - )((ay3a= 17 caHbl. OrnH )l{eTi l\OChIJH:a 6011a,ub1 OH (3+ 7= 10). 
On )l{eTi - Mywe11 - MHJaH -()((b1111(bI) caHbI I 08 . .[leMeK: l 7x I 08= 1836. 
OH, on - Mywen )((a,uu ( 17) TayhII(. Ornrn WhIFa,nw HMaH 172=289 -
an-pax11M. 286+40=329 - an-paxMaH: 329+289==618. )J.eMeK: ocbl yrn 
a»T, YlllKin,nep - fopi naiiFaM6ap ywKini ,neyre 6ona,uw, a,uaM ywKini: 
I 08=36x3=l\a,naM. 

0HaH WhlfUl\hl: 1836+ I 284=3 l 20=78x40, )l{bJJl 6achl caH, 
naJ:irnM6ap catthI. Keneci M~cene J\¥p6aH 6aCbI, l(a)l{bIJibII( aiibl, )l{b!JJ 
6acbl. 
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TOP}\AJlhl TOFhl3-JKhIJl EAChl 

Ken 3aMatt,nap 6oiiwH.ua AiHci3.uiK )Kahin .n.::iyip,lliH. TyHeriH 6acTaH 
KemipreH xaJJK.b1Mbl3 6¥J1 KYH.lle, Annahra myKip, T::iy6ere 6eT 6¥P.llbl. 
CoraH caiiKec .uepeKTi caHHbIH. TOpK.aCbI - 9-cypere TOK.TaJHlMbl3, irrHH 
i:::iy6~ cypeci. OJI, caHaThI: 9+439+ 129=577. Ocw cype,lleH airrrap Ken
npeMn. 

AJI.llbIMeH ecKepTe KeTeTiH 6ip H::ipce, ocb1 cypeHiH. 6acwH.n.a 6ac 
6aTa K.OHbIJIMaraH. 0.ll lKeHiHAe ::ip Typni niKipnep 6ap. CoHhlH. imitt.ne 
6p cype 7-cypeHill JKanrach1 6onyw WK.THMa.ll .uece.ui. 

CypeHiH. 6acw )Kep lKY3iH rnpT aii Ke3y .uereH 3.lITTaH 6acTana.uw. 
OHaH KeiiiH: «op ipi XaJK KyHi Annah.uaH, EnwiciHeH xarrhIK.K.a 6ip 
>KapHaMa ... erep Tay6e l\hl.llCaliJlap. ceH.uep ymiH )Klll\Cbl 6ona,IJ.bI» (3) 
,D,en x,arrb1 ecKepTe,D,i. Oehl Mrrapra TyciHiK peTiH.lle 6ip rurr: «PachiH
.ua AnnahHb!H. K.llCbIH.lla Keirrep MeH )Kep.lli )Kapan,anw AnnalmwH 
KiTa6wH,llarw aiinap caHhI OH eKi. 6¥.riap.uaH rnpTeyi ~'PMerri ailllap. 
MiHe 6epiK .lliH. OH.lla 6¥J1 aiinap.ua e1.uepiHe 3¥JlhIM.llbll\ erneH,Uep» 
(36). TyciHiK 6epywinep on l\¥PMerri aii.11ap: 1yarrKar.ri.a, 1ya.nxIDKa, 
Myxa.uapnM )K::lHe pe)Ke6 .ueii)li. 

~1¥HJI,<li'bl 6ip ecKe a.llhlHraH 3op Ol\Hra nailraM6aphlMhlJJJ;hlR, 
o6y li::iKip eKeyi, MeKKe)leH Memrnere K,OHblC ayJJ,apy caqiapw. Co.1 
)KOJJ)larbl YHripre TblFhJJIFaHbI, con Ae:meri A.rrnahHb!H. lKap.ueMi ( 40). 
CypeHiR al\hlphlH.llll ¥Jib! rapwwHhIH. HeciHe T::iyeKen ezyi a11ThIJill.llbl 
( 129). 

Apa6wa OH eKi aii arrapbl eKi T\rpni. ~b13.IJ.hlK (91 - lllaMcH) 
)K::lHe Att.llhll\ (54 - }\a~iapu). Conap.n.w ecKe canaMwJ: 

91 54 
1-XaMaJI (J-.) - Myxapp11M ( f'_r>A) 

2-C::iyip (.;1') - Ca<tiap (_fa.) 
3-)l{y113a ( l.;.P.-) - Pa6ur ayarr (J_,1 i:;u) 
4-CapaTaH (..Jib....>"') - Pa6nr caHH (is~ C":!U) 
5-Aca.n. (.lwil) - ~1a.n.u aya.n (J_ji i.S.i4) 
6-CYM6ine (~ )- ~1a.n.n axnp (~l 1.5.i4) 
7-MH3llH (wl_»-) - PelKe6 ( ~.)) 
8-FaJ\Pa6 (..,..fa) - lllar6aH (w~) 
9-1\ayc (._,.,_,i) - PaMa3aH (wW....;) 
10-)l{aii,H (..s.i.;..)- lllayarr (JI~) 
11-.[(any (_,l.i) - 3yanl\ar.ua (o.i..ill_,:i) 
12-Xyr (.:..~) - 3yan XIDKa (~l_,j) 
--~------------------~--------------~-~~~-----
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l\¥PMerri ai1nap 1 -(54), 7 -(54), 11 - (54), 11 - (91), 12 - (53). 
Onap 1-7 aiinhll\ rnaprnol (54), 11 - Kyn.uiK waprnw (91), 12 -

~.llbl~bll\ I11apI11hl (53). }\¥pan.uaFbl cype canarrapw 6oiihrnwa (1-
cypemmi 1•;apa11b1:J). AH. - 54 - An-1\aMap eKi peT Kenren 54x2=108. 
Ai1Twnran MaM ywKinine - xal\ canhrna caiiKec. J\anraHhI 6ip.uen cype 
OCWH,llaFhl )l(ep )KyJiH rnpT ail KC3Y uwapaT OCbl ranaMH J\¥PhlJlhlCl(a 
Kene.ui .uen 6ineMh. )Korn 6acw - XmKoI - l\¥p6au KyHiH ancal\, on 
Iq'.pMerri 'lKapHaMa PaMa3an aHhI - I\AYbIC. On eKi aH.ra 6eniny .ue 
OCbIH,lla. 

Ochr I\ayo1c neH 6ac CMal\ 6aiinaHblCThl, 'JKane MyllleJI aiiblpy 
ece6i 6aH.nano1CThI. Coran KeneiiiK. 

Anno1c )l(bIJIAbII\ Myrnen ece6i 6ol'ihrnwa MerniH TOfbI3hIHlllhl )l(blJI. 

On apa6wa }\ayhlc=MepreHre ,llan Kene.ui. E>acl(arna aHTl\an.ua Melllin 
- MepreH (I\ayo1c) 6ip MaFhlHa.ua. EKiuwi IKUFhIHaH, eCTe 6oncbrn }\aye 
.ueren cm.ui1-1 e3i apa6I11a .ua T¥PUHrna .ua oprnI< .uen 6ineMh. Oi1.ua 60-
nap I\apawa - l\aybIC ,llei1Mi3 roil. On anrnIIII<hI J\aparnaHhII-1 I\apLIIq'.C 
l(aHaThI =J\ayr,1c con. l\aJal(llla l(ayco1phrny .ueren ceJ .ue con irniH Tap
TY - ca.ual\I<U Kene.ui. On Mepren - Mernin - nilllin MBFb!HaChIH.Ua. 0Hbl 
MattMhIJI .uen Te ana.uhl . .l'{eMeK, a.uaM niwiu..uec )!(aHyap MarhluachIH.Ua. 
T¥Pan l\al(nacb!H.Ua (~.Uh13 lllaplllhI.Ua) on Mali,ll.aH:llla 6¥Pb!ll1ThlH. 
6ipi. Ot1b!H. Keri e1-1 ipi HeKep 6 - ll1011ai1 (llloH,-yn+Ail). Apa6llla 
M¥I11TapH, lllYMepme Map..uyK, naTbIHllla lOnHTep, rpeKwe 3eoc. 

0Hblll Myrnen.uiK )!(WJI.Uapb!. 

[9] 21 + 33 + 45 + 57 + 9 
- (6)+(5)+(7)+(3)+(2) 

AcThIH.ll.UFhI onap.uw1-1 KeKTepi. }\apan l(OHhU~hl3, on KeKTep.D.ill 
6acbI aiiThIJlraH 6 - WoH,att, Keiiinrici 2 - AttI\bl3 - T¥Pan I\al(nacbIHblll 
6ocarach1. .l'{eMeK eriJ-ceriJ l(arn.uacbrna .u:in Kene.ui (2+6=8). Con 
6oi1hIHllla M¥H.D.arbI Mymen meri 6omJJJ.hI [9,9]. TopI<aJihI TOFb!Jra 
- }\ayoICl(a .uan, :iue ~.UhIJ cypeni1~ (53) TOFbI3hIHWbl <UITbIHa .uan 
(l\aycatthIH). 

Eip TaMalllaCbI Keiiinri TOfbI3bIHllihI caycal( (EKittwi KeKTiH. 6ac 
6apMaFbI). Mywen KecTeciu.ue a.uaM .uen aTana.uhl. An on TOFbl3hIHWbl 
Mywen.uiH MemiHHili - MepreHHiH rn1-16acb1 Opxon Ta}{6aco1 6oiib!Hllla 
)!(;ine lllhIFhIC eJ1.uepiHi11 rnH,6aco1 11epornuQ>b1 6oiihIHWa 6ec rnpMaI< -
a.uaM 6eih1er1ec: 

M= 
M¥HbIH. fopi, ::ipuHe, Ke3,nei1col\ n;ipce eMec. HeciniH. 8Mipi 

6ottbIHllia )!(apanraH ranaM ::ip KC3.Ue. ;ip )i(ep.ue :ip -rypni 6enrinepMeH, 
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HrnaparrapMeH KepiHic 6epy;r1e nen 6ineMi3. CotthIH: fopiHne eri: )l.;'!JI_ni, 
cettiM.ni TipeK }\¥pa11HaH Ta6h1Jia,n:h1. CoJI l\¥PaH,naFhl K,a.nhlp TYHiH 
ecKe ancal\, M:>ceJie arnh111; TYCiHiKTi 60Jihln WhIFa)lhl. Apa6 eniHia, 
HcnaM ranhtM.n,aphlHhtH. .!J.aHaJihlrhlttaH ryratt l\¥paHrn, rurr-xa.nHc1<.a 
cyliettreH «MhlH. 6ip TyH>> ;:1H,rir.1ecin raJiaMH xq'M6al( )],en 6iIIyre 60-
Jia)lht. 6¥JI, :ip1rne. raJial\m eTe Kypneni M;'leene. OtthI 6i3 memeMi3 Aen 
awrn aJIMaHMhI3. TeK Keli6ip amhtl\ 11maparrapaan, AnIIah l(aJiaea Mbl
eaJ!llap KCJITlpCM13. 

«MhIH. liIP TYH» F AJIAAIH JK¥MEAI\ 

AII.llhtMeH aTayAbll{ e3iHe KeneiiiK «MhIH. 6ip T\'H>> (1000). E¥JI 
AE)l{)l. - eee6ittitt al\hlpFbI catthl, Anmp= c..111_ Anhl<P=anhm eatt. )Kan 
ranaMH epHeK me116epi. CotthI!{ iwinne, eotth!r-.iett :lKaurne «6ip TYH». 
Oehl eKi eaH eKeyi .ne 97-an l\;a.ub1p,n:a ~'P· MbtH. ali.natt 6ip TYH l(aHhlpJihl 
.nereH. Ocht.UaH !llb1Fa.'lb1: =I 000. I 0 I= .!J,illb 6ip TyH. EKeyiH l(oeaMhI3: 
I 000+ 10I=11 01. 

86-eype AII-Taplll\ eoJI TyHri 97-eypettiH. 6ip Typi (86+ 11 =97). 
OH.na K;aftrnnayrnhI AenaH 3aTbI, )Kapbll\ThI )Kep 3aTbl .neniHreH (11-
12-rurrrap). 0ChlH..1l3Fhl ..:..1~3aT eaHhl 6ona.nbl 1101=700+1+400. 
AiiThIJIFaH «Mw11 6ip T'J.'H» eaHbma .n:in. EcTe 6onehlH )Kep.r1ia Ca.Hbl 
1001= ._...:..)=1+200+800=1001. l\¥'PaH)l,aFhl 91-cype - An-lllaMcH 
Kytt. Oeb1 eatt,ll,hI TOpl(aJihl ail eaHh!Ha eeeneceK, 6ona.nhl TaFhl con 
caH: 91xl 1=1001. OHaH !llhIFa.rlhI: 1001+53+47=1101. 

53 - An-Hy)KbtM - ~.llbI3 - AxMa.n. 47 - M¥xaMen (47 - KyMic, 
Ail MCTaJlhl). 

Au-Jlaiimt eatthIH 6brnaft :>KaJyra 6ona.nbl: 
54+47=101 (54 - An-K,ar.tap. Ali=47). 
)J.eMeK: 
1001+53+47=1101: 53 - }K¥Jl,ll,bl3 ... . 
1000+54+47=1101: 54 Aii ()Kep) ... . 
Acnatt Terittitt l(ali.riayb1 - An- Pa:lKr i::.;-.)1 =304. 
)Kep TerittiH. :lKapbIFbI - AII-Ca.nr t~I =195. 
Oehl eKi caHna 3op Marhltta :lK3Tblp. Otthl :lKorapbl)l,a Kep.niK. Oratt 

TaFbI l\alirn opa.11aMhl3. 
l\;aJip 6i3 :iII-<l>apa6naitt FhIJlhlMH TaMama epHeritte cy;lettin, 6ip 

KeptteKi 48-cyper )1(3Ca,ll,hil\. Cottw Tan.nan l\3paJILII(. 
0Hb!H. aTblH Ke3 - lll¥f'hlJJa - I(anaM )],en <ITaJlhll(. 0Hhlf-\ ee6e6i: 
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an-cI>apa6H oiib1C-oTTblJ( aiiHa )f<acan J(on.n.attFSHbI ManiM. OttbIH. OCbl 
Mttpacb1 6¥J1 Kytt.n.e 6apJibII\ Ta611rarratty FbinbIMHbU\ tterbri apl\ayw 
6acbln OTblp. MyxapaK ( = ,iY"-"348) - lll¥Fbina - $oKyc rycittiri con 
Kici.nett J(anFaH Mltpac. ill¥f'binaHbI )KapblJ(TbIH. Ke3i .nen I<apacal(, on 
Ke3 tterbitt.n.e ~n rn611raT eKi Ke3. OcbIFaH 6aiinatthlCTbl apa6111a TeH. 
6yiiipni eKi ywKin.n.i )l(MFaCTbrpwn aJill.lJ.bI. OttbUI. eKi Ke3 - M¥J'HblH 
~ 170 :K;anaM caHbI. OttblH. STbIH rpeKwe - poM6 .n.erett, TeK l(bipJJbl 
TepT Kyn ~mrwttacbJH.lJ.a. 3-cypeTriH. 6ac 6eiitteci ocbl 6eiiHe. 

0HbHI ¥JbIH Kepriwi (mtaroHaJlbI) 1000x2= 2000, J(blCl(a Kepriwi 
786x2=1572. 

48-cypem 
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1i¥Pb!UJTapb1: 0, 786?tg38°l O'=cos38"1 O'. 
(.[(a.JJJJ.el{Kiperr a.nnm.n.a oprn ecenneH 38"10,7' Kenepj. Con 6ottbIHUJa 

6h on 6¥PbIUJThl 38°10'-38°11' apacb1H.n.a l\OJIAaJiaMhl3). E¥JI 6¥PhllllTbU\ 
CHH)'Cbl (:ll<aii6bl) 6ona.n.b1: Sin38°10'=0,618. E¥JI 6enrini aym1e caH: 

618±382 = . 
{

1000 
236, 

M¥J'aiihlH - }\anaM 6¥pbUllTapbI: 
38°10' 2=76°20', 51°50' 2=103°40'. 
Eaib;arr I<apacattbI3, cyperre OCbI catt.n.ap 6ipiHe 6ipi TaMaUJa 

I<a6h1Chlrr, 6enrini 6eiittenepre Heri3 6onrnH. 
AiiThlJIFaH M¥FaHH - poM6 aiiHanacblH)J,a an-<l>apa6u a.n.ici 6oiihlH

ma f\OC K03)J,i corral\ mett6ep KeM-KeCKiH K,aTHF Hal\blC-3JIHilC Cbl3aMbl3. 
CaHAhll\ M~Hi: 179+240=4 l 9. Ottblli enmeM.n.epi a=l 000, a=618, p= 

b' . . c 
-=382· t =-=0 786 a ' a ' 

Ocb!MeH 6aiinaHbICTbI TaFbI eKi ChI3blK, 6ap. Cottbl IIJhIFapaMhl3 -
Cb13aMb13. Onap Mbrnay: =1 -Tel{ KecKiH = ~\S.. ~- CaH,lJ,bII\ MaHi: 
179+ 151 =330. D¥JI :m-<l>apa6HAbIH oiii,1c - OTTbll\ aiittacbl - napa6ona. 

YmiHmi Chl3hll\ > 1 - apTbIK, KecKiH=~lj~..h:i= caHAbIK M<lm: 
179+ 12=191. 

YrueyiHiH )l(Hb!Hbl 6ona.n.b1: 419+ 330+ 191 =940=470x2. 
47 - KYMiC -AH, 47x2=94 -1\ocaii - 3aM 3aM. Cyperritt opTaCbIH,ll.a 

mapmhl Chl3hlKTaph!: 236x2=472. OttaH IIJhIFa,D.hI: 

348± 124 = {
472 

224=14xl6 

Kettin ay.n.apaTbIH 6ip ipi M<!cene. KenettKe enUJey, TYCTiK MepH,DJI
aH aiii,rpy, KYH caFaTbIH JKacay, Kn6na aiib1py M<!ceneci ncnaM imitt.n.e 
30p Opb!H aJIFaH. 0HhIMeH myn1n.n.aHFaH,!1.ap,D.b!H, aJIAbIHFhl K,aTapb!H,!l,a 
6a6aMhl3 an-<l>apa611. 

Mbrnay 48-cyperre coHbIH 6ip 6en.n.eM Typi 6ap. Tiri
HeH IIJaHUlhlJIFaH Chlpbll\TblH 611i11."Tiri (¥3b!H,!1,b!Fbl) 
Ol = 786, OHhlH llleH6ep iwiH.n.eri KeJJeHKe 6HiKTiri--6 l 8. )l{epre 

TYCKeH weH6ep ill!iH,ll.eri KeJieHKe ¥3hIHAhlFhI cblpb1K,TblH 6oiihlHa TeH: 
llFHH: OA= O'T. 

Ochl,UaH Wh!Fa,D.hl: tga=cosa. 
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0Chl.!laH TeH.!liK reK 1<aHa 6ip 6enri 6¥PhlWTa - ;iynne 6¥pbm1Ta 
ueMece KyH KecKiH.!liK 6¥PhlWT8 6ona,!J.hJ, .llFHU OJI 6ona,l.lhl erep 
a=38°10'6onca, OHbll\ epHeriH WhlFapaMbl3: 

Sino. . 
tgo. =-~,coso. ·tga. =sma; 

COSfJ. 

M¥tt,na tga,,.,cosa: cos~a=sina= l-sin2a ottau WblFa,nbl: sin2a+ 
sina= I HeMece x2+x- l =O, 0Hau Wblra,nw: 

l= -l±.Ji+4 =l 
2 

OuaH Whffa,nL1: 

.Js-1 = 2,236-1 = 0 618 , llrHH Sina=0,618= sin38ol0'. 
2 2 • 

M¥Hb1 6hlnaii )I.a )!(33yra 6ona,nhl: 

a b --=-
a+b c 

OuaH WblFll,ll.hl )!(OFaprbl ecen. 6ac1<arna aihs:aima 6ip TIUIJ<Thl 
(Cblpbll\Tbl) eKi 6enceK, OHblH. ynKeH 6eniriHiH. 'f¥TSC rui~a l\aTblCbl, 
e1d 6enirittiH. l\llThICLma TeH.. Ocw r<:aTblHac Kyu KecKiH I<:aTwHaCLI, 
;iymte l\UTblHllChl 6apnhll( Ta6HF3T .uymteciH.!le 30p OpblH a.na,nbl. 

Co.11 ce6emeH 48-cypeTTi f\¥paH lll!TTaph1 MeH rn6uraT 3aJUJ.aphrna, 
rhlJlhlMra i.;arap i.;on.uaHyra 6ona.UhI. Mh1can KemipeMh. 6ip oprn.11h!J<Thl 
H0Kepnec- 1\0TllH.[ISC TeKTap.nhlH )!(0Jlhl T¥Hhll\- rneH,6ep. I<:OCK03 - 3JJHllC 

Chl3hlKrap 6onraH,!la, ouaH 6eniuin KeTyrni 3arrap.nhlH. )!(OJlbl OHhIC, 
aiiHa - TeH. KecKiH napa6ona HeMece apTbll\ KecKiH nmep6ona Chl3h!Fhl 
6onMal\. OH.nail 6e.'1iHin mwraThlH 3arri,n{ eJiH.D.iK )!(h!Jl.ll.llM.!lblfhl 6ony 
KepeK. On )!(hIJJ.l.lllM.!lhlK. )!(OJJbl napa6011anbtl( 6onca, OHhl napa6onaJihlI<: 
)i(hJJJ.!laM.l.lWI\ .ueii.n.i. KyHHeH 6eninin UlhlfY ywi11 on lKhlJl.!13M.!lhll\ Mhl

ua,nail 6011y KepeK: 

i~ = J2C.::'1 
=0.618 = Si1138''10' 

M¥H.!la G - KyHHill rnpTy l\YllTbl, M - KyuHil{ Maccacw, R-Tapry 
pll.lJ.HYCbl. 

Oehl catt.na 6yriH TypiH,ne (48-cypeT 6oi11>rnwa l\apacaI<), on 
KeJJel{Ke 611iKriri. COHWMeH l(arap on An-paxMaH an-paxHM HMllH KeJI
Tipy 329+ 289,,,,618 )l{nb16 ( c1rnyc ). 0Hbt KoneH.KC - cwphll\ - )!(llHaMa 
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Chl3hll\ peTiH.ll.e aJlCal\, OJl 786, 3in - TaHreHC. On AnnahHhlH eciMiMeH 
6acTattThlH f'aJia!'.111 l\¥PhlJlblCThlH 6ac 6aTaCbl. )KeTi I<aT K0K )K:me COH
,ll.aH )Kep OHhl 3iKip eTe.ui. 0HhlH 6ip MI:.ICaJJbl «8n-<l>apa6H )K:me A6aif» 
KiTa6blH)J,a 6epinreH: )KeTi K0KTia )KeTi MeTaJJh!HhlH 3JieKTPOH CaHhl 
393. OHhl KaK neH )Kepre eceneceK 6ona.nI:.I 6ac 6arn caHhl: 393x2=786. 
Ocw caima Tru.tawa epHeK ronhm JKaThlp. Och1FaH cyliettin I<apaf'aH)la 
aHThlJlfaH KCCKiH l\8Th1H8CThl aJlTblH 11;aTh!Hac Hel\lece ;iyJIHe l\aThlHac 
.n.ereH aTayJiap.n.hl TYCittyre 6ona.nhl. AnThIH - Ky1rnia MeTaJJhl. Omrn 
WhlFaThlH 3aTihlH JKh!Jl.ll.aM.ll.hll\ K.aThrnachl 6o.1aLlhl aJIThlH xanrnac, 
aJIThlH KecKiH, anThlH K.HMa ... Ott KyH KecKiHi Aeyre 6oJia,JJ,hl. CoHhl
MeH l(aTap on KecKiHHitl TaFI:.I 6ip aThJ 6ap. On I<o.aH ece6i arnna,!lhl. 
On Almwtt, MeKeHi. 0Hhlll MaFhlHacw l\aTaph!HaH ri3inreH CaJUapm.m; 
K.BThrnacw. On Ti3yii.ia wapThl ap6ip eKi CaHHhlH JKHhlHhl ymiHIIIi caH 
6ony KepeK. Mhlcanh!: 55+89=\44; 89+144=233; 55+89+144+233. 

Onap.UblH K.aTh1Hacb1: 

55 
= 0.6179775 

89 = 0,618056 
144 = 0,61802575 

89 144 233 
IiaprnH CaHhlH 0,618 CaHFa X<lli\hIH.llaH 6epe,ni. Oehl r;:ipi3.!ti TaMa

wa MhlCaJl.ll.aH TilFhl 6ipHerne epHeK: 419+333+191=940=470x2, 94 
-3llM-3at.I 

{
566 

333±236= 
94 

a11-<l>apa6lLUhlH OUblC OTThlK aHHa CaHhl: 

{

330 
119±151 = 

28 151 - epi..""em (c-U...)1Slx2=302-liaxapacae,aap1i1 
28 - ;ipin caH, 7x4=28= l 4x2 eKi Ke3. 

330= 24xllx % =264x ;{. 

')/ 
l4 - lliOJIDaH HOT3Cbl. Taa lliOJID8.Hhl • a.11-<l>apa6u CaHhl Aeyre 

6ona.ahl. 0Hhl 6hL1aii JKa3aMhl3: 66x5=330=55x6. Oehl T3M31Jla caB

Ha.H Kell epHeK mhlf'aJlhl. Com1a 6ipi: 
f'\66 

330±236=1~ 

M:pt..ua: 236 - opranarn mapllThl: HeMece: 688-382=236. Dew: 
«6on .cle.ili 6omu.I)) ,llereH T;ittipi oMipiHia CaHhl nen up;l}TI. 6o."13.LJJ£ 
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w.fo.i LJ5=(5o+20)+(80+ 10+20+6+50)=70+ 166=236; 70- cype - An 
- Mnrap)I(, 166 -1\ayc (9-Myrnen - MepreH - MerniH). 

Oehl eKi caHHaH 8n-<l>apa6n ea6eri~e KeJITipinreH 6ac xa,u.nc 
caHhl lllblFa,ll.bl: 566, aiiblpMaCbl 3aM-3aM, l!FHH: 

{
330 

236±94= :l42=7lx2 
142 

- ( rJi=A+Jl+IM ... ) (eKi K03). 
Oiinarr I<apacaH;bI3 TaMarna M¥JIKH3a. 
0HaH lllbIFll,lJ.bl: 

170±142 = 6acbl - xaMa.JI. {
312 = 78 X 4, 78 - COH, :JICblJI 

28=7x4=14x2 (eKi K93) 

8n-<l>apa6H,nhltt. eKi canhlH 1<;ocaMb13: Myxapa1<;=348, I<;arr 
Tea=330 

{
678 = ll3 x6 

348±330= 
18 = 6x3-FaJIUM 

a.JITbl Anarn, K;OpFaH, A6aii CaHhl. 

Anarna xaH MOJilllhlJibll\ ncnaM. OHaH lllhlFll,lJ.bl: l 13x6+54x2= 6A+2B= 
678+ 108= 786 =393x2. 

I>apraH caiibIH Fa)l(aHbIII M¥JJKH3a.Jiap awhmy,na. 0Hbl 6blnaii )l(a-

{
678=1 l3x6 

570±108= 
462=132+330 

570 - M::lyJieT, rraiiraM6apb1M zyraH )l(bIJibI. l 08 - OHbIH. )l(apblJil\aFaH 
Xal\ ici. 

OcbI eKeyi 6apnbII\ Fa.JiaMra }\opFaH - AnTbI Anaw. OHaH WblF!IJJ.bl: 
678+66= 744=62xl2 

T¥PaH }\a1<rra Mywen ece. 0HaH WblFa,ll.bI: 

{
74- (ycmiHaeloHmoebl3, 30 llllm) 

62±12 = 
50- (aJ1mblllU1btlxam MemaJlht} 

OcbIFaH )l(anrac: 786+94=880=620±260=360. TaFbl 6ip TaMama 
caH: 330+222=552=32x6, 222-n:Hcacji(uL.....:il). 

fa,u.a.JiaT aiiHaCbl. 0Cbl caHHblH TaFbl eKi MaFblHaCbl 6ap: eKi .ne
reH ce3 apa6wa=AiHa=552 (l~I) (9-cype.neH), eKiHwi 53-cypeHitl 9-
al!Tbl~aFbl 6ac ca,11.a1<; caHhl. 
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Mhlli; ,!l,ereH caHHhI~ e3iH 6LmaH )J(a3yFa 6ona,uhi: 
(330+ l 70)2=500x2= 1000. Apa6Uia TepT ap6aF 6ip TaMawa caH: 
273=91x3= ~) 

Kyn yUIKini (91x3=273), a6comoT TeMneparypa Ko. OchIMeH 
6aHnaHhICThI epHeKTep: 273+ I 79=452=re6eH=273+ 15 I =424=53x8; 
273+57=330 ; 

L654 = lo9x 6 
~UJt-2S}=2fftg26x I I; 

{
381=127x3 

273±108= 
165=15xll 

MµI,!i,aFLI 381 - Ap }\HM caHbI=(~)) 
E¥JI y~rip,!1,eri TaH,6a caHhI (l 8-cype, 9-au). OHaH WblFa,!l,bl: 

8 1 {
532 = 266 x 2 

3 1±15 = 
230 

{
984= 246x4 

654±330 = 
324=108x3 

984+222+ 78= 1284=[ ].266- 3YMPY,!J,-blz\blpbIC T8Cbl. 230= 180+50 
- ]\Hae TeKTep caHhI. 246 - )l{e6ipeHin caHbl: 82x3. 

EacJ<aCbI 6enrini. 
AHTLmraH 3ar-l 101 (..::..l:i) caHLIHa oHbIC aiiHa caHbIH l\OCaMhl3: 

{
1431=159x9 

1101 ±330 = 
771=257x3 

6¥JI apaJJ.a 159=T=Hol\aT - rn6e caHhI -(~) 
CoHhJMeH Kenin, TDPl\aJihI TOFhI3Fa TOl\TllJJ.hIJ<. 
EH,ui 6¥PhIUITap ))(arbIHaH MbICaJI,!1,ap: K03,!1,hi: 6¥Pb1Wbl: 

1 03° 40 '=62 20=23 °5 O' x2 +56 ° hH)J(pH caHbIHa ecenec. 
86-cype.neri }\aHTanayUihI ( acnaH ), )1(8phil\TbI ()l{ep) ll,ereH WIT 

C03,!l,i~ caH,!l,bII\ M:)H,!1,epi: 304 )l(aHe 195. Onap 6ona.n1>1: 19x l 6=304, 
13x15=195 

19 - cype,!1,e }\aF6a cany KepceTinreH (H6pahHM naHraM6apra). 
16-cype,!1,e ¥H caJJy KepceTinreH 6aJJ apllf'a=An Haxn 
(~I )=31+88=119. 

0HaH Illb!Fa,!l,bl: 62 ± 26 = {
88 

88+31=119 -(~) 
36, 
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haH,ZJ.ac - l\Hac V"l:!i- reoMeT}JHJI, eJiweM,ll.ec - CHMMeTpHll. MeTp 
- TeMip=640 

,ll,eMeK,=(~ )1)an-pa)l{HF=304= I 9x 16 ruirra, JIFHH J<aihanaywhl 
Jarra (acnaH,ll.a - FaJJaMAa) Tepel{ chip )l{aThlp. I<;aroa-TeKweMeH aJJThl 
I<hlPJihl eKi ayhl3.ll.hl apa \LJ!ChI apaChlHAa raJiaMtt J<Hac eJiweM 6attJia
HhlC lKaThlp. TeKweHil{ oprnJJhll\ 6¥PhIWhIMeH apa yJ1chlHhll{ opTaJJhll\ 
6eJIMe 6¥Ph!Whl Tel{: 109°28'+70"32'. OttaH wwFa,ll.hI: 

1101+304=1405; 
2605+1405= 4110= 1370x3=75x548=15x274=31+517=548 (55-

cype, 58 a.in). 
2605 - ~J.l.W3AW acnaH J<¥Phrnwc aJ1rrapw (56-cype, 75-76 aJIT

Tap ). 
)Kep lKapblFhl ,ll.a OChl caHHaH Whlfhin )KaTblp: aJJ-Ca,ll.F 

=l 95=13xl5=t.i.......l1 
EKeyiHAe )l.e me caHhI - an-xa)Kp ( 15); 13 - opTaJJhll\ - HaiiJarn» 

( 13-cype ). CoHh!MeH J<arnp 19-cypej],e ( l\ar6a cany cypeciH,ZJ.e) )KeKe 
KeCKiHJJ.i=M¥J<arrarnT :lpin 6eJiri caHhI 195=(~)20+5+ I 0+70+90 
(KhHFC). 

)KepMeH KeKTi 6ipj],eH J<aMTblfaH 6ac 6arn 19. OHhll{ Ha)KaFaH OTbl 
(13) T06eHJ{e (74-cype, 30- al!T). 

)Kep )Kaphlrhl 3aTw FaJJaMHhll{ waM m1>1paFhI, A» H¥Pw, xaJ< )KOJihl 
- J<Ocaii, ecen - FhlJibIM 6acw, MOJIWhlJihll\ Ke3i, ranaMH Mywen: 

110I+195= 1296=54x24= 108x I 2=432x3- KYMiC (Aii) JJ.:lyipi. 
TaMawa Tepell muapaTTWll - MaFJI¥MaT )KaTwp! Tarhl ecKe anaiiwJ<: 
542=2916. 6¥JI caH naiiraM6aphIMhl3ra «l\aiirnJiaywhI )KeTi )K:lHe ¥JI1>1 
J\¥PaH 6epiJireH» aJIT caHbI (15-cype, 87- al!T). TaFhl coJI Tac (15) ecTe 
60JICblH. 
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Otthll{ ycTitte 87=29x3 - 29 - Ml{, Tai{ IlloJinaHhl. 
AttTWJIFaH eKi caH J<3TWHach1: 

195 = 15 
· l3 = 0 641447 Sin39°54' = t 32°41'. 

304 19·16 • , g 

Oehl 6¥PhIWTapJJ.aH UihlFa)l.hl: 

I 
09028

' 39"54' + 23°50' = 19° 
2 

M¥ttJJ.a 
1090281 

- 39"54' + 23°50' = 19° 
2 

l 09° 28 ' - - TeKUieHill opTanhlJ< 6¥Ph1Whl. l 9° - 6ac 6aTa. 



EKimui JKaFbIHaH: 

tg
630261 

=tg31°43'=0618 2 ' . 

0HaH WblF<l,AbJ: 

32°41 '+31°43 '= 64°24 '=3864 '=16lx24 

M\ai.n.a: 161= 7(20+26) 

2 

Apa ¥J1CbIMeH TeKWe apacLIHblH. KepiH6eKriH xceTici (26-19=7). 
0HbIH. eKiHwi TaMawacbl apa ¥JICblHLIH. 6enMeci yw MyiiaHHatt 

(poM6bl)J.aH) "f¥Pa,!J.bl. 0Hb1H. 6¥PblWTapb1: 109°28 '+70°32 ·. j{fHH OHblH. 
we11.6epMeH 6aiinaHbJCLJ: 360-109°28' 3=360°-328°24'. )J(orapbl,n;arbl 
6¥PblWileH l\8Tb1Cbl: 

{

392°48' 
328"24' ± 64°24' = 

264° 

Onap.n.au lllblFa.Abl: 392°48 '-(360+25°48 ')=7°=420 (I<aH'ranay) 
24xl 1=264 - 6ac HOTa (.::>n-<l>apa6H) 
(AH HOTaCbl: 11 - Au, 24 - T::>yJiiK), 25°48' - :iynHe yrnKiJI 

6¥Pb!lllbl. 
«Mb!H. 6ip TyHHiH.! )J(annw KOilllliniK XaJibll\1\8 apHaJIFaH TypiMeH 

J<aTap, OHbIH. l\OCblMWa ranwM.n;apra apuanraH 6eniM,nepi Tarhl 6ap
«ToTbIHbIH. ToFbl3hl» .nereH Cb!H,na. Conap,nbl Mb!Ha.n.ait ca3 JK83bIJIFaH. 
6an apacbI aihaTblH 6onca KepeK: «Erep.ne EBKJIIUI MeHiH. ¥JIMHbIH. 
J<¥Ph1J1bICbIH Kepce, on 3op )Kat1aJibll\ TanJ<aH 6onap e,lli», - .uen. EBKJIIUl 
6onca, on ocb1,naH CKi Mblll JKbIJI waMacw 6¥Pb1H reoMeTplfJI Heri3itt 
>KHHaJ<Tarr JKa3raH rpeK ranbil\lbI. 

}..\eMeK, apa ¥JICbIHblH TaMawa l\¥l)blJiblChlH.na reoMeTpmI 
FblJiblMb!Ha 6enrici3 1<acneT 6onraH roii. On pac. Con 1<acuerri J<a3ipri 
FblJiblM JKa11.a.n.aH J<attTanan awbm OTbip. On J<acuerrep: J<¥PblJiblC 3aT -
6anaybl3 CH a3 KeTeTiH )K::lHe e1-1 iwTi - 6an (Kerr CHHTb!H), )K;>He ea 6epiK 
:>pi e11. opLIH.!\bI 83 anaTblH Ke11.icTiKTi TOJibll\TblpaTblH 6ettHe. TaMawa 
FHMpaTTbll\ 1(¥PblJiblC. 0Hb!H. l\¥paHra epeKIDe Kipyi, OHb!H. T:i11.ipi 
8MipitteH JKacanFaHbl ecTe 6oncwH. Con FHMpaTib!H. rnnaMH (KeK 
nett )J(ep) 6eittteciMeH ochlnaii KenJKal\Tbl 1<a6blcyw. coHb!MeH 1<arnp 
OHbll-\ K.aroaMeH - Ku6m1MeH K,a6blCYbJ l\8H.D.aH TaMarna nrnapaT! EH.D.i 
FanaMbl 1(¥PblJ1blCTbJH. 6enrini aJITbl rypni 6¥Pb!lllblH e3apa Tt'ttt'CTipin 
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l\apanhII\, oii11ananb11<: 47°56'+6°4 '+l 09°28 '=90°+26''34'+ 23°27'x2= 1 
63°28'neMece: 109"28'+54" 

47°56 ·- 6ac )((ayhap ywKi11.r1en, 6°4' - c~yne apacw, 109°28'- TeKllle 
oprn11h1Fb1, 90° - TeKwe 6¥PhllllbI, 26''34' - H¥X 6¥PWlllhI, 23°27'- )l(ep 
Kin.r1iri1-1i11 waJibJC 6¥Pb1Whl. OcbJFaH l\OCb!Mwa: 

542+ 2l4x6+52x2=4304""2916+1284+ 104,4304 - XaJIHcpaJiap CaHhl. 
214 ·- )((ayhap caHbI. 
l\OpblTblH)J,bl,lla TaFhl 6ip epHeK: 

(I 001+195 +4304)(304-195) = 55 x 109 = 5995 =AE>K,l{ 

2 
A6)((M )((IIHaFhI: 10+ 18+27+140+300+ 1000+1800+2700=5945. 
A6)1(,ll + hy3 + XTH + KJIMH + CFcpi + I<PlllT +cx3 + CTF 
~1 + j.J4+...-b+u..JS+~~ft~F 

Mb111 6ip Tyn raJiaMHhil\ 6ac 6aJI.aaI< 6achl, )l(ep MeH KeK 6ipre, 
T¥faC 6onranhIH KepceTe.ui. Conhl 1<apaiih11<: 

330
+ 

128
=701=1508=507+1001 

2 

807+701=1508=507+1001.330=179+240- OHhIC ai1Ha, 
I 284=2 I 4x6=[ ~ ]= )Kay hap ywKin, 807 -OTpap , 507 -caMayaT (KeK) 
,1001 - Ail - )l(ep neMece 9lxll (Kytt x Ai1),701 - paTl\a 6ipre (21-
cype, 30 - run). 

0Tb1papaa OThl3 6a11; 807+2 l =828=36x23. 
Oran eKinwi aT canhIH (<l>apa6=284=7lx4) J<OCl\aH,ll,a 6oJia,uw: 

807+ 284= I 091 - paMa3an - rnrhI3hIHlllbI ail, !\aye - MepreH - MewiH 
- IIIWIH. 

)..J.eMeK, 6acl(hl M;icenerc I\aHTa opa.n.Ubll\. 0Tbipap ceJiu.ae cwp 
6ap. Conh1116ipi oran 11ailraM6ap canhIH l\OCaMbIJ: 807+40=847, Ottau 
WblF3,llbI: 
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847 = t 57° neMece: 
8470

=154-
550 g 55 

(~) 

J\a,uHM - 6acJ<hl JaT - 77x2=22x7 
On 6aphm TeMip TeKKe cora,ll,hI, .11rnH Fe2

A =Fe26
55

,847 

26 = 26 =6 758 
55,847-26x2 3,84 ' 

OnaH Wblfa.llbI: ln6,758=l,9105; l,9105=109°28' .0,382x5-19l 
AJinahra lllyKipni1<. 6yriH OChlMen 6¥Jt M~ceneHi lUl~aHhll\. 
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1\011 )KblJlbl liAC TOFblC 

Kipicy. XanKh!Mh13.UbIH. /taHhll!lllaHllhlK M;neJJi ecKe Tycerti: ((KyH 

opTaK. Afl opTaK. )lrnKCLI oprnK» Jlercn Am1M3aTTbII{ MeKeHi ac

n3H, 6eciri )l{ep eKeHiH T:mipiM e3i11i1t l\'!'P3HbIHlla 6in.QiprcH. Ocbl 

lllblH,UblKK3 I\33ipri Fbl.11b!M KcliiHri Ke3.ue F3Ha Ktn )J(CTKi3C 6acTa,'\bl. 

EKimni )J(3Fb1HaH a.ru1M 6anacb1 e1iniH. )J(Y3 Mbntriarm1 )Kbl.ll.J:lhll\ eMipiH.ue 

63Ch!H3H Fa)K3TI .u::iyipnep KcmipreH. Co11b111 imiune )f{Orapb1 .u::ipe)J(eJJi 

FbIJib!Mra Ke3i )J(CTKe11. Kl"1!13pLI )KeTKe11 Kc11riepi ;:ie 6on.Qhl. 8pTypni 

an3rraprn ¥UJh1p3y.ua11 con rn6hlCTall atthlpbIJlbin l\a.riran KC1J1epi Ke3-

):{ece.ui. Mh1canh1 TonaH cyb1 amrr ceKin.Qi. CoHLll{ TiKe.llctt aiiral\Tapbl 

6i3.uep.uiH. xaJII\b!Mhl3,ria cal\rannm. l'Vlb1caJ1b1: ((l\a3bIJ\¥PTThIH. 6acbIH

,ua KeMe I\3.llraH» ):{ece)-li. 0HbIH. l(acLI1IJ1arb1 apb1cTaH Ean CCKepTKiwi, 

A.U3M 6anacb!Hbll{ rnp11xb1H.Ua. )Kep Ka6aThlHtta • .uitt11 KiT3nrnp.ua TO

JJbm )KaTKaH Mb1can.uap. MHpaCT3p 6ap. Con3prn Kt"l3 )f{ioepin K,apattThIH 

6011caK. X3J11\blMhl3.UbIH. a1~al\1 6uJ1achIHbll{ ,uaMy rnp11xh1 3J1.Ubltt.Ua 

K3Jl,ll.blpraH MHpacrnpbl 30p eKcHill CC3CMi3. EipaK Ta raCbipnap 6oiihl 

¥Mb!TblJibm, )1(0f3Jlblll. Kl:lMinin H;3.llF3H M11pacrnp.ub1 6yriHri ¥P113l(rap 

;mi rn63 3JIM3H OThip. 

EiJ.Uili MaKCaTbIMbl3 conapllbll{, 33 .r1a 6onca weT )l(arachIH 

1<apacTblpbm, KepeKTi l\HJFJI¥Marrapra Kel{i.ll 3y.uapy. 

D¥JI elcl6e1cri: «l\oll )l(bl.llbl 6ac TOFbIC» )len arnyra TiKendi ce6en 

conratt lltlHbIWnatt A6ali K~l331\ rnpHXbIH3 1\aTbICThI c.:niH apttaratt: 

«)/(1>ua11 .11<'1>1.·11>1 .>ICl>l.'lblC 60.1rlb1. 

)f\."bl.'11\hl .J/Chl.'lhl f'lll>IC 1)0.1c)b1. 

/(ott .J/Chl."lhl :/,11/, 'ifl 1110.'blC 60.u)bl » 

Il¥J1 M;"ICenere 6i3 <<8JJ-<1)apa6n )K;"ltte A63fo> aITbl Ktrnma -

TOI\TaraH6bn. Coran l\Ocap. oiim111 l\apacal\ M\'HbII{, anpoHoM1u1 rnp11-

XbIH.U3 30p M:lCCJlC 6ap CKCll,1iri K03 )KCTKi:>rCHJ1iri~1. TeriHJJC 6¥J1 Ctn 

A6aifr3 )l(:lHC con apI\bl.llbl 6i1.ricprc Mllpac 60.llyhl Tmiawa 1op OK.Ura 

.n.cn 6ineMi3. 
D¥JI M11paCTbll{ rnp11xu. ra611rn • .ni1111 M33M¥Hbl <ene Tepe11Ae :a<aTblp. 

D¥JI M;"lcene 6yKin T¥pa11 e.11.nepittili. 6apnbIK A31U1 e.ri.uepinilcl. 6apJJb1K 

.uytt11e)l(y3i en.nep.uill rnp11xbttta Ta~rnma l(aTbJHachIH 6aliKarn.ubl. 

ni3)lill MaKCaTb!Mbl3 cora11 KH'.3 )Ki6epy. T;;il{ipi H::lCin CTCC e11,ui coraH 

KipiccMi3. 
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A6AH TOl:\CAHhl FAJIAl'\Ui CAHAT 

A6afi!-\hIH. arnrau yw MyweJ1 }Kb!Jl/laphl Mb11-rny: 6-)l{hIJHlH. 7-
)l{hJJJKbl, 8-1\oii. ECTc 60.rJy ymiH. oiirnicy y111i11 a1'irn Ken:JJiK. Oehl ym 
eaHHUll aT;rnratt KiTanTarb1 A6aii caHbl Wbn·a)lhl: 

600+ 70+8=6 78=206+ 200+ I J21 I 40= 11 Jx6 
JffHll pa,'la"'206 (t<aiipar). raKhlJJ~200 (a1(w1), I\aJia6=132 (JKypcK), 

fblJlhll\F 140. Oeb1 rnpTeyi Gip }Kepre Gae KOeca. ,'J.¥Pble 6rn1Ma1<. m:ii!-li 
A6ail. Onh1 6i3 eKiHmi JKarblttaH aJJTbl ripc1\ pcTi11ne KeJJTip;liK. Co
HhIMCll ]\amp Ot'aH t<OCaii=x•11< CUHhlH (54x2~ 1 mn 1\0Cblll Eae farrara 
KemipniK: 6 78+ I 08= 786. 

6¥JJap,'la 6i1 corau 1\0ChlMllla 78 ca11b1H a.11b111 OTblpMhl3. 011au 
WbtrU.UhJ: 678+78=756=108x7. EKinmi }IGtri.111a11 A6afi caHblH 6b1J1att 
lKa3aMbn: 600+ 78=6 78. M¥HAari,1 600 - )l(e6ipcliiJJ nepiwTe l\aHaThl, 
78-apa6ma cau=J~=[ ]. EKittmi }KarwiaH 6ap.11h11\ eccnKe 6ac 6oJJraH 
/KhlJl 6ach1 apa6um 1-xa~ian= l\03hl (Hll\Tbl) J.= =8+40+ 30=78. 

46-cyperre 6i3 ochl caH,Ubt 11eri1rc aJlJ1bIK. 
D¥JJ cypene A6ail arnra11 yw My111c.TJ;1i Gip TOKCaH peTiH.ne 

(30x3=90) OHhl COJI lKal\T<l epCKWC KOpeeTTiK. 
OchrnAarb1 Ul\btprb1 JJH.rip rorbtc 8-lKblJI J\oii. )l{orapwia attTblJlraH 

)f(blJI 6ach1 apa6ma XaMaJJ (h~mb1) eKcyi 6ip neurettJ\e. eKeyi11in 
JlC KeKn~pi Apali 5-KoK (i111Ki can). ApaiiJ~blll Teri TCMip. Oprn!-\a 
TeMipl\aJhlK. CoHhIMeH reMip yruKiJJ Whira)_\L.1:15"+150"+15"~180". 
A6aii)Jhlli )l(cp KU'.lhlllaCblHhlH. «eH. apThlrhl TCMip» nereHi COJl 'l;lHrip 
TOfblC }KhIJlbtHa ,'l;iJJ KC.rJc;1i. C0Hh1Me11 Karnp acTpo110M1rn.aa Mac
nac - YwKi.11 anL.1 }KYJll\hl:l rnli1>1 Gap. 011 m1 coH A6ali aliTKaH I\oii 
MymeJJ )K¥JJJlhl3 1\acL.IH!-\a T~'p. AH CHJd apa6ma eoJt J\oii Mymcnrc JJ;lJJ 
KeJJeTiH ali-}K¥JJJlhl3 aThI Fat<paG (eaHhtYfa-.:172), Eylii - I\apaK¥pT: 
EcKe cam1 Kere11iK J\apa1wprrh111- GyiiiHiH }KCHJlCTi l\nfi cMec 11c'? 6yiii 
wal(1<.a11)Ja con ntKpa6 lK¥JIJ1ht%111a Kt1pccri11 «llHIKhrpaJ\hI». «I\oiihIM 
Kenerd, I\03blM KCJle_lli. Keperi11itl O'li KCJIC;li» ilCll. 

A6aii TOKC<11lhlllhlll (30xJ=90) 6ac1>1 TypaH l\aK11aci.111b11l 
6ocaraehtHaH GacTaJraJlht. On - 6-MYWl'JI - )1(1>um11 60.11ra11)Ja 011i,111 
apa6wa oi1Jtbll\ cb111.apb1 CyM6inc (LillKl'w); KtiK f\O}KaChI cKi11wi -
F¥fapaA - AiiKbl3. Oehl apaJJa )K¥JJ/lhl3 mapww1btH 6¥Phllt1Tapb111na 
KeJJeTiH eKi caH Kamp KCJ1in T¥P 2 -fpapa11=AliKi.n=<Dapa6a, caHbl 
71x4=284. 6 -)l{hrnan - CyM6iJ1c (DHKew), ca11b1 71x2=142. )1{11btHhI: 
(4+2)7 l=6x71=426. 

Och1 ca11)Japab1H e3i11ae 30p Man1Ha }KaTblp. OcbJraH XaMaJ1 (IKhin 
6acbl) C3Hb!H l(OC3Jlbll(: 
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r 504 = 284, 220 = -+ 12 + 92 
426+ 7X = -, 

(348 = 2lJ x 

6ipiHwi .L\OCThll\ c~m. 1.:Ki11wi lll\ThIJia - Myxapai\ =-.JY"-4 H¥p= 
M¥-<'UlMMaA caHbl. 1 ·am1Mra .L\OCTMI\ ;;1Ke;1re11 H¥J-1Ahn\ 6acb1 ochl 
6ocara.QaH 6acrnJJra11;1aii l\Cce 6om1Jlhl. 

EcKc cam1 KeTeJ1iK. MywcJJ wel{6ep yw maplllbffa 6eJJiHreH: 
4x3= 12. Cypene Chnb!Jlra11 COHhtl{ 6ipi )K)'Jl.L\bl3 wapwhlChl 
raHa. l\¥paH,L\a 53-cypc an-Hy)KhtM ()K¥.ll.L\hl'.3). Con oollbIHWa 
6¥Jl wapWblHbll{ 6'\:'PblUITaJ-lhlH.Ua- CblpTbtHa 53 )K33bIJiraH. 0Hblll 
Mymenp,epi: 3+6+9+ 12=30. 

Cos1 ccKiJ1.ui /\ii 111apLLibtcbIHbll\ T06eJiepi ChIJ-1ThIH.L\a 54-cype An-
1\a~rnp (Aii) 6eJJrici )K;tJb1nra11. Omnt Mywenepi: \+4+7+10=22. 

(\)J] ceKiJt.L\i Kyu wapwb1 6'f:phll11t.1H.ua 91-cype AJJ-lliaMCH. Ottblfl 
Mywe1111epi: 2+5+8+ I l-2h. )1{11h111b1: 30-122+26=78= I 3x6. OcbIJrnttwa 
)KblJl 6acb1 ca11b1 wh1ra:th1. 

Ou cKi Myme.a mel{6cp,rJi11 6oniIIy Typi MhtCbtp yw1dniHe n~.ll Ke
ne).li. CoHbl 6ip l\apa11 rnpi11i3: A6ail TOKCaHbl yw )Kb!Jl ( 6, 7, 8). Eacl\a 
TOFbI3 )KbJJl 6b1JJaii 60.TJi11re11. A6aii TOl\caHra .QeiliH )KbJJI 6acbIHaH 6ec 
)KblJl (I. 2, 3, 4, 5). lh1a11 Kciii11 1n1.11 al!rhIHa .QeiliH rnpT )KbJJl (9. I 0, 
11. 12). CoHblMCH 60J1am,1 3 A6aii TOl\CaH [5]+[31+[4]=\2. 

El{ TaMawa fll)K<lliblll 11;ipce aCTpOI!OMllll - KOCMOJIOfllll fblJlblM Ta
p11Xb!H.ll3 !\oil )KhIJibIIIa apa6wa raKpa6 aiihtHa epeKwe opbIH 6epinreH
;\i ri. On cpcKmc.a iK Ta611 rar r1,11101i 1111e Gap. l\¥paH.Qa 6ap. Ken enp,ep.D.ill 
rap11x11 al-\hl3.L\aph111w1 Ke'3J\eceJ-li. CoHbll{ fopi Kenin A6ai1Ablll: <d\oii . - . 
)KblJlbl 3;11-\rtp TOfblC l)l)Jl}\bl)) - M<lFblHllCblHa ;'IKeneat. 

faKpa6 1KyJ1;1hn;1ap1.1 1ypaJ1h1 Maq:J1MaT YwKill rn1-16aJJapbtMeH 
n1cK.<1-l\hlllll\a )K3'lhlJll"ilH llly~1ep )K;nyhtHJ\a 6ap. OJJ ocb111.na 6000 
/Khl.11 11tal\rnch1 6¥phtH 1Ka'lh1;1ra11. OH.Lla Wbtrap KYHHil-l aJJFaWl\bI 
C;'IY.lll'CiH )_\;'!JI KepceTL'TiH. l'OHblli KyieriH;ie eKi 6yili (fal\pa6) 6oJJca 
Kl'PCK. 011b111 6ipcyi L'pKcK. GipL'yi '!'PnlWhl. 0Hhll-I 6i3.Qill l\Oli /KhJJihl 
~t<lrhtHaCbIH!la anrnHJ\a n.11 KnmKapJihll\ (Apxapn,bII-\) Oll.Qhl, COJl.!l.hl eKi 
Myiibi. OJJ TycittiK Kl'.•1i11 3y.11Kap11aiih1H Marh11tacb111 TY2lhipanh1. 

l\aJat(ThIJ\, T¥pa11 c:1.Qt'ptHIH OChtrnH 6aiiJJaHbtCThl 6ip11e
mc a111>n.Qap1>111 anyra 6ona.Qbl. ML1CaJ1b1: «8ri3xa11», <<AnnaMbIC», 
«EpToCTiK>), «l\03ht Keprn:m-IlaHH C¥J1y>) T.6. 

Apa6rnp.D.a fal\pa6TblK eKi aTbt 6ap. Ollhll-\ 6ipi aliThIJJraH )1(¥Jlll.hl3 

T06h1 6oJJca. eKimuici yaK.hlT ece6iHill Ti.iii, acnaHHblfl attHanhIC Tini 

p,erc11 MarhlH:l.L\a. 6y11. ;-ip1rne. Ke3)ldicol( 11;;ipce el\iec. CoHhIMCH 11;arnp 

onapni,1 fah;pa6 MaycbtMhl i]crcH TyciHiK 6ap. 
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rpt'K-Pll~\ '11\hl'l!taphl 6oiihlll llta 6YJI M.xcnc J'cpaK.11-!'cpKy:1cc 6a
Tblp )i.:Opb!rbll!a Clli'a;\hl. 

E11.ni. K;uipri t'hl.'lhlM!Hl anari,111 l10.11caK, rn1 FaK;pa6 6arhrrh1 
6niihll!Wa Ky1rni11 rn.1taM11. ra.11aKT1llGlJibll\ 11Jnra.11blCTa GomrrblHJ\hlt'hl. 
Co.11 cc6crncH OHhl a11eKc-apl\a.t1h1h; 6an.1r aTaiiJlbl. M¥t1bll\ mi Gbu1aii-
111a aiiTl\:ll!,;\a. A6aii;_tbll\ 3:iurip TOt'hlCh111a 11;1.11 KC-11CTiH ChlHJ\bl. E;-i.11K11 
3:i1{rip-)!{;111rip-)!{aha1m:p ;rray.;1aph1 rorhlC Mari.11wn11ia Kcm:p. 

l'vlytthll\ fopi reri11.J1e T.11\ipiM11i11 tni11i11 Kp11apbllla Gi.nci11 ,nen 
l\HJUlhlpnrn r;rnama 11wapaT w1pacrapb111c11 6i.11cMi3. Ocb1Fa11 cyiiettin 
rn.nafi raMauia ~1;1ccnc11i Ktnepy1T 60.rWJlhl. E11Hi coraH KCJ1CMi3. An
,'lbIMCH epeKme Mymc.11 1,;;napi,111,.>1art.1 Kn16a11J_\1>IK KoK KomK;ap.nb1 
CCKC ;rnafibll\. 0:1 pKblMllKTa 40x2==XO )l\bl.Tl 60-1lhlll ceMipreH. 

KSK l\OWl\AP 

ll6pal111M nm1raM6ap mi11i11 cyiii1ni ~·.11i,1 llo1ara.1111,r1b1, A.1111ahThII-\ 
;;iMipi 6oiib111ma K¥p6a11ra wanMaK 60.1rn;1h1. Ora11 Kn16a11ra many ymi11 
KeK I\ou1K;ap ryce;1i. 0!1 1-;omK;ap epTe 6ip Kc'3.ne Ka6u.11nh11-\ l\)'p6aHbI 
eKeH. Kefii11 40 )Kb1J1, 11eMecc XO )Kh1.11 :pl\blMaKTa Goni,111 ceMipre11. Oehl 
l(ourn:ap many (l\Oii.Uhl Kyp6aHJ\hll\l\a many). Amrn am 6ana.11api,111a 
;:ipiX!CH Tapara11 p:iciM JlCreH ryciHiK Uihl!'aJ\hl. Kyp6a11.nhTI\ urn.Tty con 
)KhJ.Tli\hll\ alffhlll/\a, 12-3yanxa)K-X~DKbL1ap aiih1. )Kal-(a )Kb1Jl,%H\ 6acb1Ha 
Kt'Jlt'l\i. 5y.n cprc !(a.rqi,1pyw.111 Gip \lltpaChl. 

Tn1a11 al{hnh1 «fl1i1xa11,:1a». n111,111 ci.:i )Kai\ 6oca1-.1cb111,L1a CKi 6ail
m1yJ1b1 Kofi Go!1ra11. A1\Koii-Kapah:nli pynapb111i.111 aThl coraH 6alina
HhlCTbJ. )41;:ii,n Gah:b1.11ayra ap11a.11l'a11 qnc;1cri T¥!1<1H pacb1rxau11ch1 
(06cqmarop1rn) «Kofi l\hlJlhl.llt'a11 K~u1a» araml.'\hl. Tcri11;:ic con .ua K;oii 
l\y.pGan /1crc11 ~tart.111a;:ia 60;1yra ;1aiihll\. 

EprncriK a1tbnhm h;apaiihll\. Coli1>1.111a11 t\oii,'lhlH rocririn rcpici
MCH a.llhlll, yliri11. ry1;1a11. KC1rrip111. hl(lbl\li\hl Ta~tal\ peTill,L\C l(OJJJlaHy 
6i:mil-\ xanKblMb1J;1i,111 6ip ;1:inypi. Co.1 niniK 1m111h1paKTa l\aJiai~bl. 

Cora11 )l(cpiK Gonnrn AHa,L\aH EpTeCTiK 6an,1p rayaJ\bl. 
Ma.rl!-\hlK l\apa K't'JlaJlaH KaK )Kap1 a11 Myiii3i - MaJJhl - )l(OTaCbl 

ycri~1ri Cbl3bll\ 6onca, 6ayb1ph1 - Kypcci - rncTiri - I<apbIHhl acTh1H,Uarb1 
Chl3hII\. Oehl Marhmana11 ani,m K;aparaH;~a. ocb1 Cbl3blK ran rycriK 
Chl3hII\. On KHJlCl-\KCHiH KblCI<apra11 11cMccc )KOraJlfaH Kc3i. Kyu caraThl, 
yal\blT 6cJ1rici cpre;1e oci,1ra11 11criJilL'.'ll'c11. HfirKctti, OCbt nm rycriK 
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6ari.rr COJl )Kt'.p.2ti11CIUliK111e116epi. :>KCpilil-( CKi To6eciH (TeMipKa3blfb1H) 

l(oc:rrhnt Ull!l-\6ep co;1 Mep11,L\11a11 coll. Apa6wa OHhlll aTbl eKi Typni. 

flipi aCTpnHOMl!HJJblK- hm1rnpa. 11cMcce xaT A}1-3ya_r1. feorpa<t>uHwa 

- xaT Ty.11. Oehl KciiiHri ryci11iK JJaTblHWa Mcp111uiaH MarhIHaCbJHa 

KeJieJti. TaJI rye )lcrc11 K<naii;111a 1:01 ;J,ereH \1arb1Hanac. EcKe ca.rm Ke

n~.11iK. THCTiK wa1u,1pal\Thlt\ KynJJipeyiHJ\e i.1inreH. 011bili aTbI Ta.'lT'{CTe 

KYH Tac rn6eIJe 60JU'a11 Jtere11 ce1. Tcri1ue Ka3UKThili KyJIJlipeyiw }le

reH ct:ni OCbIJl<111 a.!Jh1111·<m. HFHll KyH ripeyiw 60:1y KepeK. CoHbIMeH 

KenreH,Qe Fal\panTbII-\ Knii \1ywc.1;tin KyH Tipeyiw 6arb1Tb1 KyHHili 

:>K¥Jl;l,bl3Jlhll\ l\03ra.nb1c 6arb1Tb111a .vn KC.lk!Jli !lerc11 cm. 3ya:1 xaTbl co.r1. 

E+n CffJ apa6wa - T\pa11ra opral\. Tarbt 6ip ccKepTcTin n;:ipce. Tan rye 

Cb13blfbl-K0.1CllKt' \Wl'blH<lChll111a. O.n Cbl3blK. Kb!p=J\=609 (bi..) eKeHi 

ccTK 60.nc1>111. Sy.11 T\'L·i11iK K+pa1t'HI Gap: AK ll-:in-Kapa :>Kimi ailb1py 
Mtffb!HaCblH}\a. 

Epn:iniK neH J.(01i,1 Kop11eu1-faurn Marb111a.11ac. Teri l\03bl 
Kepnew !lt're11i Ko3hI-rLlhJb1-xa~ia;1 /Kbl.1 6acb1 \rnrhrnacb1H1la. 
EKcyi11iH JlC ;:ipeKcri rnrb1c 6'ic1>1. acna11 a1'i11a.1Jb1cb1. 0Hbl EpKepnew 
.1cn anca 60.nraH11ali. JlaTblllUJa I i:pKy.1Jec co11b1\1e11 Marhrna.1ac. OcL1 
aiiTbl!ffatt11apra raMawa TWllHlK. ;\.:->:1e;1;1ep Kc.rnipyre Tb1pb1ca\lbl3. 

Fa.naMHhll{ ra:>Kaili.m Chtpb1 K+p~rn;~a ll\i6epi.1re11. Co.11 ce6enTi 

a.Tl)lhJMett co.'l J<+1patt aHrrapbrna Ke3 )Ki6epeMi3. AnaM 6a..11aCh1HhlH 
wal(Thl Ul\b!JlbI 0:1 ra.1aMl\bI Teric KaMn1 a.'l\Ial\ e\tec. bipaK ra 0.11 e3 
1-;:l.:J.blpb!H.:J.a rai'laM CblpbIH. Ollh!H. 11eciHiH 6ap.nblfb1H, 6ipmrrn TOJ1bll\ 
6in.:i.iperiH.:i.eil 11urnparrap\teH 6epreH. 

Ili3}J.ill caHa\1bn;ia <LT11lbl\leH nrnaMHhIH. rnMawa l\aTTbl, r::iprirrTi 
K¥PbI:JbICbt 6ap. AlirafibIK acbIJI Tacrnp -Kp11crn.11.:i.ap l\a.1a!i e:nneM)lec 
-Kitac r~pTin 6oilbIHllla l\\'Phl.lra11 60.1ca. ra.naM 11a. :JK¥.n,.lhl3 ,na, 
Kei-1ep ,'le. conail e.r1me\l]lec K+pw1b1crn. D'f.:1 \1.:->ce.ne J<+-paH,na rnnaii 
)Kep,1e attraprbl.'lraH. OchlraH 6ali.1atthICTh1 Ke.neci Tal\hlpb1n: «Torhlc 

\'Ill K!Jl)l.ep>). 

TOFbIC YllIKI.rlJI.EP 

Kott )Kbl.1hl rorhIC arrb1 49-cyperre eKi rypRi 6eil.He 6ap. 0HhIH. 
6ipi-oH eKi Myrne.11,11iK 6ac Uiett6ep )K::lHe OHhlli iUiiHe Chl3hJJffaH yw 
wapwhl. On Uiapwhrnap TeKUieHiH 6errepi - JKaKTapbl eKeHi 6e.1ri.ni. 
Rrn11 reKwe -Karna aJJThl wapUJbI )!(UKThl. Cyperritt opracbJH.la anrhl 
Kblp.rlbl )k"efi pt. On 6an apaHblH. ¥J!CbIH 6enri.neil..ui. Oehl oclittere 6aii-
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J1:uthll'Th1: :urn.1 111:1p111i.1 )k:ar.: 6011l':1. OJI :IJtThl Kh1pm.1 yit. Ocr.1 aJJThlJla 

M:lrhllrn 6ap. FamlM :1.rrn.1 r.:y111K )Kap:u11·;111 Jll'ii;ti t'oii. Cornn 11umpuT. 

E>al' 6ara11hll\ ;ipi11 l·:111 I'> (011 Tllrhn 6om:a). l'llllhl aJ1Thl eceJ1ecc1\ 60-
.11:1.n.bt: l lh= 114. t>y.11 1ni l\ypa1111h11t (iap.:11.1K qpi: i:a11h1. 

lkh1 ,·ypc \Tl' a iiT1>1.111 a 11 l\11ii (I 'a 1\pa6) )K,111c 011 hll \ nii 11ai1 hi K 

l'hlll:lphl \:a~t:l.11 (l\ll'lhl) )l\\'.ll)(hl'l,!(aphlllhlll 1\llKl'l.'pi l'l.'Miprcr.: l(C)liK (5-
KllK Ap:1ii). Oci.1 ci.:1.•yi11 opra;t:H'hl Ti:MipK:rn.11(1(a Koccal(, TCll 6yiiipJ1i 

Tt:Mip y111KiJ1 lllhff:l,!\t.1: 15'' I 150" I 15"{1 I ltl 1 I) I 5x 12~ 180". 
Hcrhi 6ip w1·t.n ymi.:i.11 oci.1 ;1e11 liiJ1i1ti:1. Afiailma aihca1<. 6¥J1 1<oii 

)l\bJJlrhl 3.;>urip TOFh1c y111Ki.11i. Co11J.1Me11 K:nap coJ1 1- cyperre Tnrb1 Gip 
ywKi.111.·t1111.1 Cinp. 0.11 1284. Om111 1uh1r:1;1h1: 

J51x+678=702+h78=lJ80ccl)2xl5 

49-cypem 
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j2664"' 666x4 = 2J2x2 
1380 ± 1284 =) . -

L96=48x2 

h1JrnMHhll\ ramimn )1\0.IIbI. TeMipl\a3bII\ JKo.rrhr (640+26=666). Eimi 
oci.1 y1m:i!l C:lHbIHa KCilCMi3. 0.11 Keneci 50-cyperre rnMaHrnH. 

D'fJI cypcTri ryciny y111i11 )!{(lJ1CTbI ranaM.!lbI l\¥Paymb1 6ec reKTi 
:mrrnpra lK;\IIC OJ!ap.!lbll\ O.l!Wel\tJliK - rem1eTpH.!!Jlbll(-j(aHJ::(aC-KI!aC 
6eiiHem~pine TOl\TailMbn. 0,1ap.!lbl bll\WaM.!lbI rn~1e~eri Kecre 1ypiH.lle 
GepeMi:!. 

TeMip Keci-eci 
N9 Tci.:rco &:ii MYll!C!!Cpi ! 

T1.H:le )Kai\ i(hrp ~ ! A\ai; 6eiiHeci 
(Tl ()K) i (!) 

" 
Ii 

I I Or .\ ; -I 6 14 Ii Ymri~ 

' )K<'.'l ~ !6 12 26 I~=~ - ' 
3 c, 2ll 12 30 62 
-I )Ke!l (' ~s 12 126 !I IIJan illhl[ 

5 'J!\+!Ubl'J 12 ~o 30 62 ~ Gee 0\1)hllll ,, 
50 50 <;Ill 190 I 

' 

Gae 6aTaHblH ;ipin caHbrna ece.1eceK: l 9x 10. b:f..l 6eH.tte.rrep.!liH 
e)ReJt.'lCH 6emi.1i epttei-.<epi 6ap. O:iap Mb!Ha'.lail: T-)l(=K+2. 

Eacl\awa aHTl\aHJ.a n:i6enep ~teH JKai\"Tap CaHJ.apbIH KOCCaK. o.i 

60.mUbl TCH l\blpnap C3.HblHU l\OCK3.H 2 (e1d). JvlbICa'Ihl, 6e:rri1i }Kep 
6.eittteci TeKWCHi UJlUHbll\: 6+8=12+2=14. 

6acK,:1.mlpb1 J,U OCbl CbHClbl. 0Hbl 6i3 :\lblHa rypre i.-e;Trip.:xiK: 
Te6e 6ip Hoi.;ar: T=l 
:»\aK yw Hol\aT :»\=3. Kb1p eKi HoKaT K=2. 
0.1apJ.b1 TeI-Uey ywiH eKi KepeK: T +)l(=K-'-2. J\lµCT3.fhl 6eiiHeJJ1ep 

MywcciH a:1hm 6ip l\ap:icaK - 0.160.laJbI: T +)l(""-K=J .,-3~ 2=6. Iioanm;ia 
6blnai1 JKa3a~1bl3: 

t>+.,. = llS -- ) 
i.4 

\1¥HJ.aFw eRi n\a."IIThl ~ThIK caHhL eri3.'liK caH. I>ac 6eimemn 
Mywe .. 1i aTTay. OCL.1 eKeyitte eKi MeH anh1Hb!l!-eri3- ceri3 aJIK :i.1a.J."2i!<W 

l)ILIH.llaii,llhI. Xa.11l(bIMb13J.blH: AlIThl Allam. Al.lama xae !lereai oclfdr.IH 
KeJie!li. Ocw cyperrep.:ii JKeri. \JL'ILI aTTbl l\Lip2m 6eiiHenep;1e OCW'3B 
'lK8Ta1bl. SlrrreHi On.rpap.:ia 6ip caH xae. afrna.rra a.rram a.rrrnr l\Oprall. 

2-cyperre OJI pnap KepceriJireH Tektep KeCTeci ooffl,mma 
ll\acanrau. OHlla TaK caH )KJ!bIHhIH oprara a.'ULIK T=JK=50. l'RYil aii
nanacwHa itq:n caH 6epi.::ui: 90x2=180=30x6. 



EM Ta~iama Gip H:ipce ai\Tbtnra11 6d\HeJ1ep1\iu m:ri3 yw MywcciH 
apa6wa a.111>111. COllbll\ Ao~ ccc6iH 1ub1rapy, OJI Mhntay: To6e=T= 159-
-lW~(HOK<IT). )KaK=..;Y...,.)1(=516-(:>KaJblK 6eT). I\b1p=l\=609 ~
(Chl3b!K). 

)K11b111b1 6nJ1a;1i,1: T+ )K +I\= 159+5 I 6+609=-1284=214X6. 
l'Vly11/\a ra.flaMHbll\ 11cri1i11 K¥paraH 6eci11mi )1(¥Jl)J,bl3 TeKTi JffIThl 

apa6aiu )Kay hap aTali!-lhI ( 214- ..>".?. ). AiiThtJirnH 6ac yw1dJI caHhl, TaFhl 
):la a.1TbIJiblK apKbL1bl. cm-.rn lllhIFal\hl. l>¥JI TaMawa M¥DKH3a. CornH 
6ali11aHblCThI apa6wa ywKiJ1 Marnac= I 070=(bl)J.blph!C HhlcnhICbl). 
OJI 60.1;qb1: 2 I 4x5'""' I 070. ApaGwa Khl'l-T<na )Ki6eK )J,ereH Ce3. 0Hbll\ 
caHI\hIK M;i11i tio.11a)_\bI: I 07. 5lfllll )Kayhapt'a 6aiim111h1cTw: 107x2=2 l 4. 

6i'3 )KOrap1>UHl l\oii Myu1c.ricpiui11 - faK1x16rbn\ l\3ChIHL\a ywKiJI 
aTThI 6c.11ri. )l\yJ1;11>1 l rnl'ib1 6ap ,lcrc11 cniK. E11;1i coraH 6ip Ke3 )Ki6e
peMi'3 2-cyperre )Kayhap ywKiJJ Cbl'3)\hlK. 011b11{ 6¥PhlllITaphi: 13"12' 
+47''56'+118" 52'-180". 

6ip Ta~tawaci,1 6¥pb1mrap 6ipuewe Ta611rn TaMawa 6¥pblWTap
MeH Ka61>1ca,1b1. M1>1c.u1b1, )Kap1>1KTblK (c:iy11eHiM) Map)KaH KbiphIH.Ua 
(Ca C03) eKi c;iyJ1cre afiph1.11yi,1 Ka3ipri t-bl.llbIML\a 6eJiriJii )K:lHe 
K011na11h1.'la.lbl. 0HhIH 6cfi11e KaHKan,1 cypcrri11 acThIHL\a. EKi TaJl):laH
nrn ( 6oni11re11) c:iy;1eHil{ apaJ11>11\ 6'J'pb1Wbl 6"4' .. OcbI 6¥pbIWThI )Kay hap 
ywKiJ1,lit1 opTa 6¥pbnu1>1Ha l\OCcaK Ali (A:1-l\a~iap 54) 6¥pb1Whl 6ec 
TapMal( ~Jl,1hl3 6¥pbllllbl. Xi\Kl'hll\ 6ypb!W, ,r\Jyip.11iK 6¥ph!W lllbJFa.[\bJ: 
4 7"56' t6"4 '=54". 0HaH IUbU-aJlbl: 54x2= I 08, I 08x4=432. 

M¥Hbl K~rnali TyciHeMi·i?! OiiJJacy KepeK. Tarb1 6ip Mb!Ca.JI. l\aJipri 
t'hlJlhlM)\a OTC aiiKblH 6cJil'iJ1i CKi l.'allllbll\ K<lTb!HaChlH311 WblFaTbIH 
waMa Gap. On: 

137 . ' , ' 
-·· =0.22166==sm12' 48 
61~ 

Ocbt 6yp1>1111Tbl )Kayhap yu1Ki.11i1i1l KIWI uypblUJblH KOCaMhJJ: 
13"12'+12"48'=26''. Hr1111 rcMip 6¥pb11ui.1, T¥pan l\aK!la 6¥PhIIUbI 
lllblfU,1bl. 

Eu;J.i )Kayhap ywKiJI MeH ,1y.1111c ywKiJI)J.t:pLlill nm·a11 6¥pb1urrapbIH 
canb1crh1paM1>n: 118"52 ·-104"44 '-14"8'. Ora11 KllCaMbl'3 MblChlp ymKiJJ 
6¥PhlWhIH, 6onanh1: 14"8'+36"52'=51"=17x3. 

Kel1i11ri caHA3pJJ.a epeKmc Cblp 6ap. 6iJJJ.iH oiihIMbJJWa, on l\aJaK. 
xru1K.blt1hlll a11ach1 WhlKKUH opb1H. 51nrn OJI 3-Mywe11-6aph1c, T¥pa11 
l\aKnaHblH on 6ocarach1. 0Hblt\ apa6wa )1(¥JJJlhl3-ali aThI )KayJa-EriJ, 
ca11a 17==1j~. 0HaH IUbira,llbI: I 7x3=5 I. 

A6ali TOK.CaHbIHbI~I )KaCbI 6-)l(b111aH 60J1ra11Aa OJI T¥paH J\aJ<naHhU\ 
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con 6ocaracbrna aii11ana.nb1. 0Hbil-I apa6wa ~.llbIJ-ali aTbI C'yM6ine 
(611Kew-~ ). A6att 6oiibrnwa on nHKew- l\bI3 )l{i6eK 6¥J1 apara )!(bJ
JibICbm - l(OHblC aybICbm Kenin OTbip. J\ai1.na1-1! Here!? 0Hbll-l 6¥PbIHFbl 
opbIHbI 3 - Mywen, 01-16ocara 6rn!faH. On con 01-1 )!(af\Ta )!(ypin eKil(a6aT 
(criJ con M3fb1Ha.n.a) 60JlfaH. 8KeCiHeH l(Opl(blll OJI l(aUJl(aH-)l(blnblCl(aH. 
0HaH KeiiiH 6¥J1 )l(Opbll\ rnnac -rnpTblCl\a ¥Wb1paraH )l{bJJil(bl )l(blJlfbl 
¥PblC COJI. 0HaH Kettill fopi e1i11i1-1 opHblH TaHl(aH. DHKeWTil-I TaJa 
¥CTanMaraH Typi I\bIJ )l{i6eK eKi, l!FHH 6anacw H¥P c~yneci1-1e1-1 rrall..na 
6onrn1-1b1 aHhll(TanrnH. Cora1-1. llFHH T~1lipi1-1i1-1, M~HJaCbl - 3a}lrip 
Tori,1c coraH TOl(TaraH. C'on a1-1a.n.a1-1 rnparaH ;)yneT - Merni11 - .!\aye 
- MepreH. T¥paH }\al\nacbIHhll-I eKimni Mal-1.llattwacb1 12-Mylllen -
)J,01-1i,n - XYT (oanbll\). On )!(bJJI al!rb1, apa6wa )K¥JlJlbIJ attb1 3ya11xa)I( 
xmKbJJihII\ aiii,1, J\¥P6a11 alib1, ranaMra H¥P wawbmraH aii. 5 l-1.·ypettil-1 
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MllfhIHaChI cor~rn Kc.nc.ui (Jx 17~5 I). Khn )l(i6eKril\ eKiI\afon 60.nyhl 
COJl H¥Pl~llH ,flen 6i.ny KepeK. 

6iJ 6¥JI apa)la l\inaI< XUJtKhlHhll\ am-Teri 1KeHiHL1eri 6e.nri.ni 
aHhl'3,flhI a.ltbm, co11b1 A6ai1 TOl\CllHhIHa )Ka.nracThtp.UhtK. E1<eyi11i11 
TUMama acnaH,UbtK acTapbI 6ap eKeHiH Kopccryre ThlphICThII\, KllTcci 
60.11ca KcwipiM eTepci3. T;iuipiHil-1 ::iMipi 6oiihIHllla amCht3 6ana 
TyraHbl l\¥pa11.ua 6enriJti 19-cype -MapmlM; OHhlH ¥Jlhl FHCH UTaCbl3 

H¥p.ua11 (pynaH) )KapaJlf'aH. OcbI cype.ue )KCKe ::ipimep 6enrici 6ap: 
M¥1\<lTTarnr-Khbirc= 195. 

M¥HbII-\ raMa11rncb1 Mb111ay: 

~)~ = 0,524=sin31"36' 
372 

AcThlH!\arbt caH afiThlJlFaH l\oii )KblJJJlhIH, 3::i!irip TOFbIC )KhtJlhIHhlH 
apa6wa aTay caHht""fal(pa6=3 72=. On yal\hlT Kimi. Oehl eKi caH
HaH lllblKl\llH 6¥PhlW aih'blJ!Fall CKi 6ac 6eiiHeHi )KllJlf'aCTblpa)lbl, 
6ac1<aurn aiiTcal( l\ar6a - TeKwe MCH 6aJ1 apaMhU\ aJJThl l\hlpJibl 
µchtH >Ka.nracTb1pa.uh1. On Mhmay: I 09°28'x3+ 31°36 '=360'1, 
I 09n2g 'x3=328u24' 6an apa µchtHhtH ym pm.16anbll\ 6enMeci. I 09°28 • -
Te1nuc11it{ OpTaJJblK 6¥ph1Wbl. 

K¥pau.uarht 16-cype)leri 6an apa.ua, apara yii cany.Uhl T~uipi 8Mip 
eTKCH. )!{apaTylllbl llcM Kar6aHbl cany!\bl I !6pah11Mre chtip CTKCH ( 19-
cype ). CH\J1a111<apat{hl3. ocbt ra>Kaiib111 ci,1p.nap.uhn\ TaMa1ua 11111apanap 
MCI! KopceTiJiyi Ka11;1aii! 

hyra11 KOChIMWa aiira KCTpiMi"i K¥pa11aa: « ... )Kat(CiblpmrraTbIH 
acnatt ( 11 ). 1Kapi,u1i,111 HCiMJ\iK 111btrapaTh111 )Kepre cepT ( 12)>> .ue

re11 ( 86-cype ). 0Chlll;\arLI )i{ep >KapbtFhl )lCl'Cll Cff3AiH Call)_\blK M;llli 

19 5=t .i:...ll=A.TJ-Ca.L\F 3 I +90+4+ 70= 19 5. CoHhIMCll K:aTap, ocb1ttay 

caHAbI M;lll,'li cKi peT KC3Jtecriprett6i·i. 011hn\ Gipi 50-. lffHll (l\=100) 
cypeui1-1 catt;thtl\ M;i11i: 50+ I 00+45= I 95 L; ( 45-aHT caHbI). EKiHmi ;in

ct>apa6n l\HIKHMhI: I 3x J 5c 195. 

(kbI n1Mama ca1111bllt rnrb1 Gip l\aThtCht, IK¥JI!\bl3.ULt acmrn 

I<¥Pb1Jlb1Cblll<l ap11a.nra11 56-cypeJ\Cl'i CI<i HHTfbll\ call)_\blK l\l;lHi MCH 

2605 ( 75-76-asrr) acrnca,ubl. OcbIFaH )l(ep )!{apbIK: caHblH K:OCUMbI3: 
2605+ I 95=2800=70x40. TaMama ca11, ;')pin caHbt )KYJ ece 28(47+53). 

Mymen )1(¥Jl.Ub13Aap 1<arnpb1H.Ua TUrbt 6ip iK¥Jl.Ubl3 T06hIHhI~ 

caHAhtK MJHi apa6wa 17-()!{a.nn, CepKe ). T¥paH111a 6¥J1 I 0-Tayhll(, 
)KblJlbl. 011b11{ Keri Ali (54). AiiJlhl eKiHwi opbIHbIH 1<occal\ MblChtp 

ywKIJllHil( we116epniK (ccpepanbtK) eptteri lllbtrn)lhl. On 7-Mylllen-
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)KbIJll\hl )Khl.llhl .. lK\Ul)\bl:>bl rvhnaH (<.:.ii_);.<>- I 08) Tapa3bl. b¥JI ynJKiJI 1-
cypcrn.: KtlpCCTIJlrCH. 

b¥PbIWTapi,1: 45"160"+75"=15(.3+4+5) =15xl2=!80". b¥JI 
ywKi.11.uiK l\1ymcJ1iK 6¥pb1mrapb1: 3.7, I 0, HCMece 3+ 7= 1 O 

8yc11i ym, KettiH )KCTi. 60116111 TOJihll\ 01-1 ca1-1 ti.erett l(aFH,!l,ara caii 
Kcnc.ui. D¥.n Ta Maw a yuIKi;1).le11 mi,wanhi: I 7x I 08= 1836-rrpornH caHhI, 
l 7x I 7=289-an-pax111\1 l ll\ta11 ca11b1. 

Och!raH 6ati.na1thtCTbt. Khn )!{i6cK canhIMCH 6att11aHhICTbl caH: 
71+151+I07=222+ I 07=J29-As1-paXl\H1H=289+40. 

l'vl¥11J:1a 71 AJll\12-6acKbl >1n111 tipKew cypeHiH M¥1\arrarar, (15lrl..1... 
-OpKl'llI). 

bf.n cKeyi l\OChinca rnJtaJiaT-HHcatp 6oIIap e.Qi. OraH l\b13 )l{i-

6eK caHbl l\OCbIJiraHJla an-paxl\mH-lhmH IJlhll(Tbl. CoHbtMCH T¥PaH 
KaKnachIHhll\ 6cpiK 6ocarac1>1 lhtaH H¥phrnaH l\anattraH 6onhrn 
WhifatJ.hl. 8Mip;d11 Typa )KOJlhl OChIHl\a ;1ereH 11wapar. 

l>iJ :>KoraphIJ.la rpcKrne. Jtanmwa aI-\hl'.3!HffhI fepKy.i1ec 6aThrp ocb1 
fal\pa6 )1\¥-'IJ.lhn rn61>rna 6aiimmhICThl 6onyra hIKTllMan, oCblMCH arrac, 
co;1 apa.ua lK¥Jl.1lhl3 T06b1 Gap .LlCreH e.Qi1c CoraH 6aiinaHhICTbI Teceii 
6arb1p lKaJil\ta)'h13.UblH capaiih1Ha11 a,'lacnai\ lllhlfY ywiH rrarw:.l KbI3hI 
Ap11a11;1.at1h1H lKi6iMeH naiiJHlJ1aua.ub1 )lctt,'li. 

Gh;1i11 oiihIMhnwa. Ap11a1qa Khn )Ki6i11itt rycittiriH rpe1rrep l\hn 
)Ki6cK ryci11iri11c11 aJ1h111. ffJ;1cpi11wc 6yJJJ.lbipaTbm OTbip p:en 6ineMi3. 
hnc111e. 3:il{rip TOrhtL' Ma1M\'Hbt ere rcpeH. Ta6uru, rnpHXll nim1 
r.:an1;1anap;lhl n:nc h;aMTbtra11. 

2-cypcrrc11 TarbI 6ip can t\apacTh1paiihI1': 1284+ 786=2070=230x9. 
)l{ayhap ymKi.n ca11bt MCll flac 6ara caHhtHaH ranaMHhIH 6apnbIK l\Hac 
caHi.111a11 rnrhn ccc KOit 60.na}lht. Enc 6011Ch1H, 6yKin Kp11cra.11nap.Qblll, 
6cii11cci 230 cKeHi 6yrittri fblJlhIM,na i.J,aJieJUleHreH I\arn,11,a. Ottbl 6i3 Ken
riprcH KCCTC 6oiihrnwa 6b1.naii )KU3aMhI3: 50+50+90= 190. M\'..tt,11,a 6acl\LI 
cKcyi 6ip,11,eli rnI< caHnap (T"" I, )K=3). EipiH a11ca Aa 6011anh1: eKi 6acTbl 
Chl3blf\."Tbl eKi per aJJal\1bl3. 0HaH WblfR.l\bI: 50+90x2=50+ 180=230. 

OcbIJiailwa 3;:-iHrip TOFhlC ryciHiri Tall,ipiRiH An-paXMaH an-prurn.M 
)Kapb!Jll\ay )!(OJlbl eKeHiH 6aiil(ai.J.bII\. CornH 6aiinaHwcrw 6ip oii T}'bIH

naiiAbl. 
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3aH,rIP TOf'hlC - XHJKPA 

lknaM Jli11111111 raJiaMH KY'1T anra11b1 naiiraM6aphIMbl3Jlhlll 
MeKKe,TteH Ma..rt1111ara Ke111cp "lKOm.11ia11 6acTa!la/1hl. On 622 ')KblJlbI 
6onra11. Con ece11 Kcili11 lknaM11b1~1 l1111Kpa )KbIJI 6acb1 6onblll aJtbrnyra 
ce6en 6onJ\hl. Ocbl ·mp llK1trn 3:i11rip Marb111ach1Ha ')KaJJracaTblll Typi 

6ap. E11;J,iri coraH KCJtcMi·i. 
6ipi11wi cyperrc Mb111anaii ece11 6ap: 78x9=702=35 lx2 . .[J,eMCK 

)KblJ1 6acb1 -- cau 6acb1 Xa~urn caHht 78 TOPKllJTbJ TOFbl3 ecene11ce, 

naiiraM6ap nal\FblJlblHhIH cKi foicbt 6onrn11b1. f>acKawa aiiTKUH.Ua. K,oHH 
')KblJJbl-An-Capanrn Ail )!(hlJlbI. 0Hhll--I caH/lhlK M~Hti -35 I. AiiTblJlFaH 
h11)!(pa canapb111.ua 11aiirnM6apbtMhl3 co11b1 6acblll 1nKeH (23"27'-eH

.niK). 
Ocbl caHra A6aii ca11h111 KOccaK. 6onar\bl: 702+678= 1380=91.x I 5. 

Ilai\raM6aph!MbBJ__\blll Tac Mltp:lChl JICll 6iniI\i3. 
0Cbl CUH.!lbl )Kayhap y111KiJ1 C:lllblHa KOccal( 6ona,nhJ: 

j 2664 = 666.r4 = 222.d 2 
1380±1284=i 

l %=48x2 

TaMawa epneK: 640+26=666. OuaH L11htraJ11>1 1111caQi. T¥pa11 l\aKna 
caHbJ; l\aiiTanaMa 48. 

TaFhl 6ip TaMawa 11;-ipcc, A6aii TOl\CatlblH,T\aFbt Mywcn )Kh1Jl1lap,ubtl! 

apa6wa 'IK¥Jl.!lbl3 Ali ;rnaphtll aJ1bm KapaiihtK. 
6-MYWCJI )Kh1Jia11-CyM6i11e= 1424..l,i...., 7-Mywen )Kb1Jll(bl-Mll-

3aH= I 08=,)j!A, 8-~1ywen-Koii-Fal\pa6=372='-:--' fa. )K11b111b1: (142+ I 08 

)+ 3 72250+ 3 72=622. OcblJiaii111a (111)!(pa GacbtHa KcilJliK. M¥1tJ1a eKe
yi )h'.Ul(blH iwKi Whtpa1\ (2-Aiil\hl3, 3-IlinJ!IHlll). 011a11 Kciii11ri 5-KeK 

KytttteH aprht Apail. EKi 60:1i11 1mpccrKc11 cc6c11 coJJ. Ocb1 ece1rrcp,ucu 
WblfUf\hl: 661x3+622=1983+622- 2605. 

M¥HAa TaMawa rcpc11 Ma3M-'{ll )!(<lThtp. (16 l-Karp11 an-xaca11;n
)1(31\Cbl!lhll\ ')KCTKi·iy111i (ccMll ar.laM1ta11). OH 6cnriJ1i Ger -)Kai( ()K=3) 

eceJ1i. Orau h11)!(pa ca111>1 KOChlJlfllHi\a )KYJU(bl'lJ.lbl acna11 K\'PhlJthlChlHbtll 
al!T ca11b1 Wblra)J.bl (56-cypc. 75-76-aHrrap). 

l\<rnnaii TaMawa rn6p;n! Oilnan Kapm\hl3. 
AJ1rawl(hI Kowy )i(blJlbt - h11')Kpa )Kh1J11>1 )KblJ1btcy )Kb1J1hl. OHaH 

¥PhICTbt ')KbrnAap 6on,uhi: I>a1lhtp corbICbl, l_\aH).lblK ClH'btCbt r.6. Co
HaH Keiiin I lcJJaM )Kc11irnc )KeTin TOKTa1lbl, 3;:i11rip rnrbIC 6on,nbt. 

MeKKc,uc J\¥p6aH waJtblH).lbl. llcnaM11b111 )Kb1J1 6acbt 6oJtblll h11)!(pa 

TarattblH)l,aJJJlhl. A11ay L1;JJI Keny cottblH 11111apaThl. 
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OJI ca11ra l\Lle<IMhl'l )i{ayhap caH bill: 622+ 214=836. 0HaH Ulhlf3Abl: 
836= I 9x44= 38x22 tteMcce 618+ 382+836= I 000+836=1836 rrporntt. 

0Cbl,U311 T3!'bl 6ip TaMaLUa CaH Wblr'1.!lbl: 
622+ 1284+4304=6210=2070x3=(1284+786)3. 

622-hmKpa. 1284-)i{ayhap ymKin. 4304-xam1¢aJiap caHbI. 
Ottbl eKiHmi TYPJte )l(aJaMbn: 622+4304=2xl284+ 786x3=4926= 

2568+2358=4926. 
0HaH WblraJlhl: 

f 9840 = 246 x 40 
4926±4914 =) 

l l 2 

246-)i{e6ipeliiJ1 ca11h1. 40+naiiraM6ap caHhI, 12-MyllleJI. ECTe 6on
CblH 4914=9 I x54 ranaM11 catt. nepiurre11ep caHbl. 

Ocb1Me11 6aiinattb1cn1 2-cypene 6ip eptteK 6ap: 4304=4200+104 
=2916+ I 284+52x2. 

M¥H.Ua fopi 6eJiri.11i ca11. I 04-A6aK caHhl 6iJ.llitt xaJII\blMb13.!l.bm 
((Ax 6aiimlAblM A6UKl\3)) Jwre11 Ullbl:lhIHaH. D\'Jl ,U;in coJ1 rnrwc OTThlfhI. 
Apa6wa OH hi Ii UTbl M11r.'la1p=220(-....Ali...). 6¥JI ct>apa6TbIH;-f¥fapa!lTbllo{ 
)lOCTbll\ caHbJ: 284+ 220=504=4 l 2+92. 

Cntth1Me11 Kamp OJI I\ar6a yili - ):locxaHa ACTpoHOMIUI 
fblJJblMhlHhlli Tap11xbIH.!la '30p opblH a.irnJthI. Apa6wa.uaH naThIH eni 
ay;1aphm. OTThll\. >1n111 MaJ1 6np;1aKh1JJaiiTh1H ophnt .'len Tammw. 

6i:i;dli xaJJKhlMbl'.lAblll ff3 apach1HaH xa11 cail.riaratt TOrhICbl 6onrnH
.'la u11blll xa.'11\hl- Kopra11h1 a6aK AHTbI A.'JaW !(en 'fThIHY l\U)l(eT. 0Hbllo{ 
opTaCblll.'IUfhl ral(nl OTh1praH xaHbl A.11awa xaH. 11Anaw 6onranw, 
Anama xaH 60.TJraJ1bn> :Krc11 co.TJ. AcTpOHOMll!IAa on A.'ITht Analll
A.TJThI YpKep )K¥Jl.llh13ilap morb1ph1, A,1a111a xatt OHhIMeH TOfhICI\aH 
)i{aH.a Aii "lKhIJI 6acbl - Torb1L'. CoJ1 ocbt ophlH ai!TblJIFaH An-CaparnH 
,Ual(l"hl.llhlMCll 6aiimlHblCThl COHhlll Key,lleCiH)J.eri wm: ~bl3hl. 

Oehl i10CThIK ca11ra 2-cypc oal(apa caHbIH epKewKe l\OCaMhI3: 
(fa)= I Sx2= 302. 504+ 302=806=(wji) TOT aramhl ocw. Acnam.1eH 
)l\:.1.Tiracrb1pra11 ra.tJaM11 araw och1. 

3:111rip rot'hIC Marh111ach1 OCbl arawl(a Ke.lleJJ,i. On I\hl3 )!{i6eK 
aramhI. 

Tarht 6ip epueK: 3 72x2+ 3 l 3+548=744+ 313+548= 1605= l 07x 15 

{
4210 

548-An-llID<yT(...::., ,,il;1ll) tteMece 2605 ± l 605 = 
1000 

0HaH Wblfa..llbt: 421 O+ 94=4304. 
Ta~rnwa epHeK. ~llhl3Aht acnam1a11 6acrnn, fal\pa6 apl\blJJhl, 
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acbIJI Tacrap apl\bIYihl (J !3-Kar6am,1}1 l\apa racb1 ). 54X-1rnKyT T<lChl, 
3aM-3aM H~pi apKblJlbl KeJ1in xa.11mjnlJlap ~·m1b11ia )KcniK. 

}\afrram.1ywb1 )KeTi )K;-ine ¥Jlhl !\¥pan m1liraM6apra Chti1m1Hrntt 
.uerett al!T 6ap ti 5-cype. 87-al!T). Con al!TTbll\ rn11ornma 
C3H1~bll\ MJHi: 2916=542. OCbl canra 33M-3aM CatlblH l\OCaMb13: 
2916+64=30 I 0=602x5. 

EKinwi )K<H'himrn OCbI caH apl\b!Jlhl nepimrencp caHbl Mett xam14ia
;rnp C:lHbl Ka6hIC<lllbI. f1aiiraM6apJJblK KeJll'eH )KblJl WblFa).lbl ( 6 J 0): 

29l6+372x2=2916+744=3660. 
OcwHht aJIThIFa 6eneMi3: 

3660 
o=610=570+40 

6 

Onan 111b1Fa_a_b1: 4304+6 l 0""'49 l 4=54x9 l. 
Olinan l\apa~ht3! 

TACMYHAPA 
(TEMIPTAC l(OPF AH) 

A.rmaMa myKip. 
27/Vll 1996. 

1.Kipicy. faJJaM,Uht iqi:paymh1 6ec TCK 6cc 6ap eKCill oen
rini. O.iiapi-\bl~i 6cc 6eiineci 6ap eKetti AC atiThU1'1Jlhl. Ta611rarrauy 
fhIJiblMhIHhlll l\att canacbIH ancmcra 6¥-11 M::iccnc KC3;~ecneii l\OliMali.uh1. 
Con ce6enTctt. 6¥PbIH Heme pcT aliThtJtca ,·u1, corm1 Tari.1 l'\atiTanaiiMhl3. 
E¥JI )KOJibI con 11eri3!'1i~ 6¥phm aliThIJIMaran 6cJ1rinepi !<Ol'h!Jl:li-\hl. CoJI 
6ec TeKTi~ 6acTbl T¥J1raci,1 6i3!'1in eMipiMi3 y1uin en Kcpci..1ici TeMip 
111ett Tac. Am1M Tonh1pal'\Ta11 )Kapam·att !lCn:n .uc coJI Tont.1pa1< Terini11 
e3i OChl TCMip Mel-I T:lC)'\a ;:lKCll COt'a~lhl. 

Och11W1 6alimrnhICTbt K.¥pat1J~a racl(a )l\JHC TeMiprc a11a.11ra11 
cypeJ1ep 6ap ( 15, 57). CoHbtMe11 l\aTap )KJ11e cora11 6alina11b1CTbI 
~IJ\hl3llllpllbHl K¥Pb1Jlh1Cbl All OChl TCMipMCH rac)'\a 11cri3.uenrctti 6e11-
riJ1i. 6¥-11 )KeHiHJie ;1c K¥pa11l.la )KCTKi.11iKTi Mal'J1¥MaT fop. Com1p;~b1 
Tycitty 3op Ml1Kb131.lbl 11apce. 6¥JI Mal\aJ1a Heri'..li11e11 coran apmwraH. 
K.¥pmrnaH eKi cypcHi anhm l\apaiihll'\. I 5-a.11-Xa)K11p (me). 85-An-
6pyM-)J{¥Jlllbl3 iqi:pbIJlhICbL M¥Hapanap 6¥Jiap. Ocb1 cKcyiH canwcTh1-
py.ua11 Ken Marn¥MaT Wblt'allbl. Mi,1canh1: 
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J100=47+53 
85± 15 = l 

70 =A.-1 - .1tb1,>ap;11C 



~ = 0,1765 =Sin IO'' IO' 
85 

600+ I 0=610=570+40 naiiraM6apnb11\ Kenrett '.lKblJI. Ottatt Whml,!lhI: 
4914=4304+610=54x9. 

)l.eMeK. 6enrini Tal\iawa catt11ap WblfUllbl. OcbIFaH 6ai1Jia

HhICTbl TaFbl 6ip TaMUIUa eptteK. 85-cypettitt 6aC(\bl ((~J1hl3!J.b! 

acna11rn ceprn a.RTbJH ( 11) ryntt¥CK,a,Uatt ancal(. OHhll-l caHtJ:hll\ M~Hi: 

6+ 1.32+ 110l+242"'1481. On M¥Hapanap cypettil-l JKaJinhI 6ac cattaT 
iKHHUK CUHbJ: 85+242+22=349. 

fl830=610x3 
EKC)'iH KOCaMb13" 1481±349=1 

· ll 132 =6lx30 

AliTblJJratt 610. 0Hhll\ e3i T¥PaHHhll-l anrrhIC iKh!Jlllhll\ Mymen '.lKhrn 
caHhJ: 

bO(l+(l()) =30x61 , 

Hel\lece Ky11 wapwhIHhIH ca11b1 co11 l\f'{llle.uil-l oprnchl: 540-AH 
wapwhIHhlKi (54): 630-)1(¥Jl.!lhl3 (53) waplllb!HbJKi: 610-Kytt lllapmhl
Hb!Ki (91 ). 

Olinan Kapmi.hn. 
57-A.ri-XU.Ull..'l (TeMip) cypeHil-{ caHaT IKllb!Hhl: 57+57+29=114+29 

=143=13xl I. 
M+Hw M¥Hapa11iKiHe KOCCaK 6oJla.!lbI: 349+ l 43=492=246x2=82x6. 

M¥H.!la 82-Kopracb!H. )l(eTittwi i.;aT KSKTill Mernnnw. Oiua )l(e6ipeiiin, 
OHbltt ca11b1 .aa conaft: 82x3=246. Olinarr l(apattbI3! 

Ocb1 ceKinai n~n.ui epHeKrepaett 6ipttewe !\tb!CaJl..'lap KemipeMi3. 
Cottbltt 6ipi -)l{ep Mett Kenitt 6acbIH,la 6ipre 6onratt.Ublfbl. 

JKEP MEH K0k"TEP T¥TAC )J,YHHE 

b¥JI Tlll\lallla Ta6Hf'H lllblH,!lh!KThl I<a3ipri Fb!Jlb!M )1(8J-18 raHa 
alti.;wH,!l,an OThlp. On f<¥paH.Aa alllb!K aiiThl.llflLH (21-cype, 30-rurr parKa 
U..) =70 I). Ocb1 caH.Ahl 15-cype :>KHttarbrna KOCaMbl3: 

701 ± 587 =lf1288=16lx8 
114=19x6 
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l 9-6ac 6arn, 114-l\¥pat1, cypem~p caHhl. Ocbrn)la -cypraH eKi ecere 
1\3 pat{b\3: 

f 14 
8±6=l2 

2+6=8. 8x6=48 - l\Uihanayww caH (aiittanbII\ KepiHici): 

{ :: = 64- 36 = 48 

Ocb1 eKi caH,UbI eKi cype aTbIHaH (apa6wa) rnywn l\apanbtl\: 
85-An-npYJK=cJ_;,.11= I+ 30+2+200+6+3=242 
l 5-An-XmKb1p= ~I= I +30+8+ 3+200=242 
EKeyi 6ip.ueii. OpTal\ CUHllapbIH lllbirapbm rncrnratt.n.a l\UJlll.nbl: 

(85) =2+6=8=( 15) =8=8 :x=6+y. 
oipre 6onnrn.ua 8, aftbipbUlf'aH cri3+anThl ceri3, J1rnu: eri3-ceri3 

l(Ut'll,UUChl OCbl Tac M¥Hapa lllllapaTb!H.Ua KepiHin T¥P· 
0¥JJ M;}CCJlClliI\ 6acl\hl 6cc TCK neH Tb1Fbl3 6aHJ1UHblCTbl eKeHiH 

ccKe anattbII\. 
I) OncKTi 3arrap 6cli11eci TepT ymKin JKal(; 
2) )l{eJJTeKTi :rnnap 6cii11cci ceri'.3 yumin JKal(; 
3) CyTeKTi 3arrap 6eiiHcci lKHblpMa ywKin )Kai(; 
4) )l{epTe1rri Jarrap 6eiiHeci aJITbI wapwhI rnpTKYJI JKal(; (TeKllle) 
5) ">K¥;Wb13TCKTi 3aTTap 6eiiHeci OH CKi 6ecKyn lKUI(. 
CoHbIMeH lKal\rap '33TTap 6ciiHeci ymKin (3), rnpTKYJJ (4), 6ecKyJ1 

(5) 60J1brn Kencni. Oehl yw ca11 6apJihlK tw1aM11bn\ 6acTbI T¥JJra caHbI 
6onbm rn6b1J1a.Qb1. OHaH Wbtrll/\hI: 3+4=7; 

f 12 
7±5=l2 

)l{CTi l\aT KHK canbI JK~He 011 CKi MyweJI caHbl. E>enriJti MhIChtpyuIKini 
(bl)lblpblC ywKiJli) OCbI)laH: 32+42=52=25, HeMCCC 32+42+52=50. 

50-1\aJiaiibl Cllllbl, a.llThlHlllhl KOK-Wo11aii MCTUJibl. 0Hhlli 
Myllleni 9-MewiH-l\ayc-MepreH - JKhlJJ 6ac&1, T¥paH l\aI<nacwHhlli 
MU\i)lUiiwaCbl. 

AiiT&1nra11 6ec TeKTi~l yllleyi ywKin lKUl\Thl. l\anraH eKeyi11 6&1naii 
an&m I<apan&tl\: 3+ I =4 JK;)He 3+2=5. 

}\nae - haH.nac-reoMeTpHl!JiblK JKar&nrnH anbm I<apacaI< YlllKin 
yw HOl(UTTbl, Cbl3bll\-l\blp I<aGb1prn eKi HOJ<UTTbl. I>ipniK rn6e 6ip 
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HOKaT. Cott.na 6ona.nb1: )l{aK=M=3; K,b1p=K=2; Te6e=T=l )f(llhIHbI: 
3+2+ l=)K+K+T""6. 

AJJThI KYH.lle .nym1e )f(apanrnH .nereHre OCbI 11wapaT. 6ac Earn cattbl 
19 6onrnH Aa cOHhI amh1rn Ke6eiheMiJ. 6ona,nb1: l 9x6= I l 4=57x2, 
J<¥pattHhIH. cypenep caHbI. Ott,na 6apJJhIK raJiaM Cb1p&1 6ap. 57=19x3 
An-Xa.u11.n TeMip eKeHi aMTblJl.UhJ. 

Ai1T&rnratt 6enrinep.ni 6hlnall l\apawb!K: )I{+ T=K. + 2; 3+ I =2+ 2=4 
HeMece: M+J<+T+2=6+2=8. 

)J;eMeK 6¥J1 apa.ua eri3-ceri3 Ken in Wbll\ThI: ( '-:-')+9(1') =8( 8) }lf'HH 
2+6=8. 

Tac M¥ffapaH&IH. TaMawa 11wapaTbI (l 5+85-cypenep ). 6¥Jl apa!la 
6eHttenep C3Hb!Ha KOCblJlFaH eKiJliK-eri3 CaHbl )1(3Jlf1bl Tafoff3TThlK -
:iK¥6ai1JJhIK-xqm caH&I. OH&IH. acrraH,QhIK nwapaTbI T¥paH K.aI<nacwH&IH. 
eKi 6ocaFaChI, eKiHwi KeK f¥rnpa.n (CDapa6), M¥HbIK caH,D.bII\ M;mi 
71x4=284=142x2. 0Hblli TaFbl eri3- Kbl3 (bHKew - cyM6i.11i C8Hhl, 
eKiJiiK 8JlhJM=7 I, 71x2=142). 

IJ;ipi Kenin 6ip apa,UaH Tafi&IJ13}lbl. J)j3µ_jH_ :l)'JlllC 6a6aMbl3 F¥J18M8 
XaKiM ~n-<l>apa6a Hb1Crrb1c&1 <l>apa6rnH. 01·IhIK caH./lbII\ M;ini bl,nhrpwc 
:iK¥JI,llbl3bJ=fpapa.u C8Iib1MeH TeH. .ne,uiK: J .)~=284. D\[.11 TCK.niKTiH. 
apFbI )f(aFhIH,D,a rnnaM11 ra)f(an ~M¥F)f(H3aJ1hII\ :>K¥J'-!6aK )K<lTblp. OH&! 
TYCiHy ywiH con M&1c&1p e.TiiHeH - bl}lblpb1c e.11iHeH epTe)l.eH Kene 
)KaTl(aH )J.OCThlK caH Tyc1Hll'IH eCKe anattbll\. 

fpapa.u-<l>apa6 caH&IHhIH 6~)JJWCKTep canJJ,apbI )K1thIHhIH rn6a
MW3: I+ 2+4+ 71+142=220. llfHll 1niHe - e3i 6enine.ui ( 1 ). eKire, rnpTKe 
71, 142 caH.uap&rna 6eniHC.L\i. M11b1Hb1 60.11a)..l&r: =220. EH,ni oc&1 KeHiH
ri caHHhH\ 6enriwTepiH Ta6aM&l3: 1+2+4+5+10+20+11+22+44+55+ 
110=284. OHhIH )f(HbIHhJ f¥TaPa.1l=ct>apa6 caHhI. )J.eMeK oc&I eKi catt, 
6ipittiK 6enriwTep )KllblllhI CKittwicitte rel-\ can.uap, .uoc caHllUP 60-
n&m ra6wna,Aw. On MbIHay: 284+ 220=504. Ocb1 aocThIK caH.UbI :mp 
MaF&rna Chip )KUTbip ,'lereH eKeH epreaeri ,'\aHanap. CoHhJ l'vlwcwpAa 
Kepre11,AiriH llHcparop aHTl\<HI. 

Con Fa)Kan c&1p,ub111 6ip wemyiH ochl apa,lla. Arniah 1<anaca, ci3-
.uepre ¥Ch1tt6al\WhIMhl3. An,'\htMeH acnatt rhrnhil\lhIHWH. rapux&rn}la 
OTC epTe 3UMUHHUH KC.Ile )i\llTl\aH 6ip 6e.Tiri --.Ali.. ~-l'vlbir.Tiacp, CUHAhlK 
M:mi ai\TwnrnH .LJ.OC caH&IH 6epe.Ai; M=40, F=70, J1=30, ct>=80, )Klthl
HhI: 4o+70+30+80=220. Ott&! 6aThlC eni ay.LJ.ap&m OTThlK }lf'HH, 'lKeM
).J.ey, 6op.uaK,1:.may opttw RCJ1H ).J,err anFaH. 0HhIH. Tycittiri 6i3}leri A6fil\ 
Mfil"&rnac&1. 6¥J1 XanK&IMbI3).J.hI!--l «AT 6auna.uwM A6a1<Ka» ,Aerett 
anw3wtta rypa Kene.n.i. A6al(Thl!--l ca~hlK M;;!Hi: A=l, 6=2, a=l. J\=100 
=1+2+1+100=104=26x4=52x2. 
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«XaM,Ubl» C3Hbl, TCMip CaHbl. 0Cbl eKeyiH l\OCaMbl3: 

1324= I08x3 =54x6 
220± 104=1 

l 116 = 29 x 4 

29-MbIC MCTaJJhl (Wom1aH). On II.J+rrb1.1iara )l(U.1Jracar1b1: l 16x3=348. 
AiiTh1.11raH 0TihII\ nett 6i3.Qi11 xa.111\bIMhIJAhIH «)Ke.11 Mafia>>, «Matta 
603» .r1ereH TycittiKTepiMCll )!Gl.l1FaCa!J,bl. 

Apa6wa KYH (Kytt.uep) ACI't'H rn3,~i11 caH,Uhll\ M;)Hi: (r"1)56=HyM, 
r\.;1=52""attaM. Mau, Malia. J\a3al\wa Mafia - yifo1ren wen, )l(eM 
M3fblHaCblHJ\a. 5IrHH l\lllF.llacp (OTibll\) MaFbllUlCbllla _Q;).11 Kene.ui. )l(e.11-
Maiia j\a3aj\Wa Tyiie, l!FHll Ali MHFhlHHChlH,Qa, Matta 603 ~ T\Umap aT 
M3fblHaCbIH,Ua. A.11 7 - )l(hl.111\hl Mywe.11 60.11raHna, OHbIH )1(¥Jl!lb13bl Mu
Jan - Tap33bl, Keri 3 ~ WomrnH (Tm1 WomrnH) ~ KynHiH. xa6apww
Chl. Au MeH Wo.1111311 Tytt MeH KyH 11wapar1>1. Oc1>1 eKeyi Tett.e.11eTiH 
C;)T ( caT-Tac-a.11"I1>1) TOrhIC -· )l(bl.11 6achl, Aii 6ach1, ranaM 6ac1>1, fblJlblM 
6acbl. M11JaH ( _:;I_».) Tapa3hI ca111>1 K,ocaii: 54x2= I 08. )KaH.a )Kbl.11.Uhl 
108 KOHhipay cory ;).UCTi 5Ino11w1.ua (T.6. e11nep.ue .ue) ;)JJi Ky11re .uettin 
6ap. 

An )1(3113 )KhlJJ - rnr1>1c Haypb13 MeiipaMbJ 6onraH.U3 OHbIH. 
3Cn3H.IJ.3fbl 6e.11rici tte? OraH 6iJAiH, X3Jil\hIMhl3 Ail MeH YpKep rnr1>1cyw 
.r1en )l(ayan 6epeAi. Kyn 6aTwc1>1MeH al\maMAa - itt.ipAe )Katt.a ryraH ( 1-
2-3 )KaHac1>rn.ua) Aii YpKep )1(¥.lll\hl'.l lllorbrna Ken TOJ'hJcy KepeK, ycTiH 
6acy KepeK neMece Ke6i11ece l\apcbI a.llAhIHAa TOl\TaYhI KepeK. 

YpKep anT1>1 )!(\'JIAhl3 (Amh1 K,atthIH.) 60.llhm cmrnnar11>1. 0.11 eJi 
2-C;)yip (CHblp) ~J{bl3 TOii MyweJIAiH opTaCbJHj!a - )l(yperi CblH
,ll.bl. Cn&Ip.D.bIH. cKi MyiiiJi Art Men Wo.1man Marh1Hac1>1H.D.a - HeMece 
l\OCatt M3fb!H3Chll!L\3, TOFblC MaFbIHaCblll.l\3. Ou [\OJI aii 60.11ca, con !\OJI 
WonnaH MarhrnachIHLla l\apci.1 l\OilhrnraH opal\ - eKi l\OJJ.Uhll\ 6aT3Cbl 
.r1gnipeK attTcaI<: OHhI epTc.r1c ori1niu 6acb1 TypiH)\e 6ett11e.11e11reH. 

KeiiiHne OHhI OHaifnaTbm «A» ;lpnine aii11a.11.ub1pn1>1: gnin=a.n11<f> 
- Anhm C0.11 eriJniH 6aCbl MafhIHaCblHJ{3 - )KblJI 6aCbl 60Jl)lbl. l)j3.z:1iI1 
xam\bJMhl3L\blll «AnThI A.11aw, A11a111a xa11» ne1't'H M:rre11i con Torblc 
Mari,rnac1>m.ua nen 6i.11eMi3. AnThl a11ama - aJJTbI YpKep, Anawa xaH 
K;oc Att. Anrnyb1 l\opraH - A6a1<, oprnchIHLla xa11 TarhIH!la xa1< rnpa3hI: 
54x2=108. 

M¥nna acnaH TapHXhIH)la, aH.1>IJ.I1a C31\TaJJbin I<aJJraH arny.n.bl ecKe 
anai:fhll\. On Mh!Hay: YpKep.niH 6ip 6ac ~.rlbl3bIHhIH aTbI Mafia 6onran. 
Aihw.11raH AHaM - Matta - lKe.11 Matta, Matta 6e3 coraH )Kanraca.nhl. 6¥JI 
YpKep - eKim11i Mywen CHbip (c;)yip) T06hma )1(3Ta.UhI roif. 0HhIH Kari 
- F¥fapa.n - Attl\bl3 eMec ne. CoraH 6attnaHbICTbl )l(en Malia MeH ochl 
KaKTi )KanracTapbi: )Ken Matta - Att 6onrnH.ua, eKim11i KeK f¥fapa.n 
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Aiil\hl3 6onhm Ta6hrnanb1. Oehl 6atinaHblCThl naThIH-rpeK TIJ11Hlle 
e3.uepittwe af\hl3Fa ai1Han,nb1pratt. Onap Attl\hl3 - Fy:rap~, Mep
Kypnii - fepMec MafiaHbll{ 6anaChl )I.en 3H.bl3 eTeJJ.i. OttaH ;ipi J<apaif 
OHbl KOn 1\¥.UattnbIJ\, OnHMm1.uanb11\ )!GU!raH .n.ittiHe :;iKeTe.ui. 51FHM, 
xan1\bIMhl3,UbIH. 6enri al{bl3blH 6¥3raH, )KanraH .uittre attHaJJ.D.hlpraH. 

)i{orapb1.n.a attTbuIFatt rn611rn, Tap11x11 lllhIH.Ubll\ aiiraJ<rnpbl 
l\¥PaH.ua KepceTinreH eKeni 6e.llrini. EHJJ.i corr M;iceJJere KeneMi3. 

l\¥PAHHbIH, 8PKEllll - liAJ:\APA CYPECI 

CTattraM6apb!Mbl3)lblH. Xa-UHCblH.D,a aiiThlJJFaH OCbl C03,lle TaMaWa 
Tepe!{ Cblp )KaTblp. 0Hbl 6i3 o+'PblH.!1,a C03 eTKeH e,lliK. Ett.n.i COHhlH. 
ochIHJ:ul l(apanbm OThlprnH M;icenere 6aiinattb1crnph!H KepeMi3. «8p 
11;ipceHiH. 6ip opKewi 6ap. l\¥paHHbIH. epKewi (illOl(ThIFbl) .6al(apa 
cypeci» .nereH (Xam1cpa AJJTail rycitt,nipMecitteH) (l\¥paH ay.napMacbl, 
2- 6er). 

6\r.rl eKiHwi cype. M.µllla fanaMHbIH. )!4r.6ai:\ - ~Tbll\ 3att,hl ea 
6acTbl opTaJJhII\ opKem - cattaw=apa6ma (WOl\Thll\) 6011hln rn6hlJI~bl 
JlCrcH 11wapaT 6ap. Ca11aMHbJH. caH.D.hll\ M;itti: 151=60+50+1 +40. 

Con )KaJJFbI3 opKew - Hap 6onca - apyatta, )KeJJMaiia 6onca OHbltt; 
)l\+6al!Jlbll\ l\OCTI3fhl 60.'la-Uhl, 151 x2=302. 1>¥-ll aHTblJIFaII 2-cype 3Tbl 
6al\apa cattb1 (fa.=2+ 100+ 200=302). On 6enrini ail MyHi3,ni 3e11,ri 6a6a 
C11h1p 6onhln 6enrineHreH. On l\.¥patt.n.a eKittwi cype Eal\apa (cHhlp) 
6onc3. OJI Mywen ece6iHne Tafbl eKiHwi )KblJl c:;iyip(J;)= Cllhlp (.6¥J<:a). 
Ottblll oprn.llhTI\ lIIOI\ *¥Jl.D.bl3bI YpKep 6orrratt.ua, OHhm apa6wa a.Thi 
con c;iyiprc c;iiiKec An-C;ip6a. 

Ocb1 .6al(apa (epKew) cypettiH 6achJHJla A+Jl+M=(rJl) )KCKe-)KeKe 
Ol\himlTbIH KeCKiH :ipimep 6ap (M¥1\U.TTaranap). Otthll{ caH,nh!I\ 6enrici 
1 +30+40=71. OcbI caHJlbI opKeUJ cattbrna l\OCaMhl3: 

wlb.JI 

J
. 222 - 1mca</J = 

151±71= l 80- Cb/Han -

Mar3,llaHhl (AHl\hl3 - MepKYJ>HH MeTanhl). 
On YpKepMeH - MatiaMeH 6atinaHb1Cbl aiiTblJJFaH e.n.i roti. Con 

M:icene ]\a3ipri Fhlnh!Mra ,n.an Ke11e,n.i. Xal\'Ibll\ ymiH lKi6epiJireH 
I\+'PaHHhlH. 1mca¢ ,llaneni - epKern OChlffll3H. Olinan l\apaH.bl3. CoHbl
MeH l(arnp 6ip nu.iawa M¥f'lKH3a OChl eKiHwi KOK MeTaJJhl Ch!HaTITa eKi 
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)f(Uf'b!Hl{3f'bl eKi aCblJI MeTaJl 6ipncli epH.L\i, SffHH aJITblH MeH KyMic Cbl
HanTa epuni. Ottblli apafrrap MaJrraM - aMaJJraM arnnnrn. OcbI TycittiKTi 
6yriHri Kyttri tblJ1blM.L\'1 - TCXHHKana CU(\TaJlfaH. 0Hbll-( 03j TaCTaH -
1'¥1vlHaH aJITbIH aliblpbm aJIY.L\bII-\ Heri3ri ~.L\ici 6onraH (:rn-Eepy1111nil-\ 
M1111epaJJornll el-(6eritte Kapal-(hI3 ). 

AliTh1J1taH eKi acblJJ Mernnn ranaMHbll-\ eKi waMwb1patb1-Alt 
MCH KyH Mern11napb1 CKCHiH 6ineMi3 (Ali=47-KyMic, KyH=79- an
TbIH). 6¥J!apnblli cypeJ1epi 54 - An-1\arvrnp (Ali), 91 - An-WaMCH 
(KyH). Onapra opanaMb13. OcbllIUp.L\bI epiTeTi11 cwttanTbIJi conapnwH. 
apacb1Hnarb1 f¥fapa.u. - An-hepMec-Alil\hI3 (Meprypnlt) MCTaJlbI 60-
Jlhm rn6b1J1yh1 :>1G1He OHhII-\ opKCIU cype 6enrinepiHiH. apaCbIHaH opbIH 
anybI M¥DKH3a ( 151 =70+80). 

Ocb!MeH 6ailnaHbICTbl nocThll\ caH,'\Upra opanaHhIK. Murna<j> neH 
~apa6 {F¥fapa,n) caHnapbi: 220+284=504. 

6¥J!apnb1 6b1JiaH )Ka3aMhl3: 11 Ox2=55x4, 71 x4=284 HeMece: 

( 71+55)4=I26x4=504=63x8=63(2+6), M¥Hnarb1 63-nailraM6ap 
:>KaCbl. 

9pKew cypeHiH. a.11rrap caHhl: 286=26x 11=I3x22. 

11-AiI, 22-J<ocai1(-.,.&), 26-Xamin TeMip. OiiJJan KapaH.b13, me 
M¥Hapa, TCMipTCK K.OpraH caHnapbl. 0HaH )f(aJlnbI «AJIXHMIDI» Heri3i 

ill hlra,Llbl: 

15±1 l ={!6 

(26-TeMip, 15-rnc, 11-Aii, 4- )l(ep). 

I\¥paH cypenepiHil-\ e~t Kell a.RT caHbI ocbI ~ 286. ~eMeK, 6¥JJ 

epKew al!rrapb1. Murnacp caHhI eKiHi, .RrHH :>K¥11TbII\ caH,!l,bl K.OCCal\ 60-
Jial{hl HHcacp caHbl: 220+ 2=222= 151+71. MHrnacp nailraM6apwMHb!H. 

TOl\TataH ophIHhI eKeHiH ecKe anailbII\. On An-CaparnH-llla.1111-1\0.1111 

:>K.¥Jl.Qbl3b1 yCTiHne. On AHllhIH Tarh1. ~eMeK ocb1na11 aHTbIJ1taH A6al\ 
TYCIHlrI Wblta)lbl. 
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9pKelll a.RThIH KepniK: 26x 11=I3x22. 011a11 WbIFa.D.W neniK: 

J '"l6 
15±11=1; 

CoHbIMCH l\aTap: 24-cypeneri Keicrepni ecKe anailw1<: 

~.fo=K14f· K6=22 (35 a.RT). EKeyiHeH: 
26 ± 22 = 

4 
M¥H,!J.aFhl: 48 - 1<ai!Tanay. 



An l 3x 15= 195 - )i{ep )l(apbIFbI, :in-<flapa6tt Mal\aMbI. 15-rnc, 13-
uaibaraii=An-parhI.D., cypenep.( f 'I" 0 ) _.;-JI ~ )1 • .J.J- 1 'I" o. 

13+305+231+43=632=79x8=79(2+6) 

79 - AnThIH - Kytt MeTanbJ. Oiinan Kapaubl3 tta~baraii oThIH. 6¥JI 

cype.ne Ta6ttraT JaubI 6epinreH. Cottbll\ iwiH.ne )l(bIHhICTbII\ Ke6em .ne 
6ap. 

8Mip.ni"I :ipeKeTi 6ei1HC 6ip KeH TaCblH l(OpbITl(aH CblHJ].hl. 

KenipwireH Ke6i KeTin )l(OraJia)l.bI, a.uaMra KepeKTi aCbIJibI l(ana.nhI 

,!lereH Mbican 6ap. M¥H.lla anraWl\bI A+ Jl+M ycTiHJJ.e «P» l\OCbmrau, 
caH)l.hIK M:lHi P =200. M¥HbI ral\hIJJ HeMece 1(3H Marb!H3ChJH)l.a anyra 

6ona.nb1:Jir.=d\c tal(b111-ranay=200. I<opb1TyJJ.a l\3JJaTbIH OCbI achm 
Marbrna.na Ma .nereH oii Tybm)l.aii.uw. 15 -An-XH)l(hlp (me) cypecitt)l.e 

)l(eKe :ipimep: Anp. 31+200=23 l =77x3. OcbI pe11e )l.e )l(OFapbIJlaFbI)l.aii 

oii KeneJJ.i. Teriu.ne. 13-cypeJJ.eri p=200 Jk(nlJlaK:-1\;aH) 6onca, 15-

cype.neri p=200 Jk. ( raK,hlJl-al\hIJI) 6onyw ra)l(an eMec, 6¥JI ,!I.a eMip.nil:\ 
,!l.aMy )l(OJibIHa muapaT cbIHJlhl. M¥tt.na rncrnp a.naMra l\Optau 6ona

JJ.hI, TCK al\bIJI 6ttnereu)l.e raua. :iiirnece M¥H.II.a Tac e3 6eTiMeH l\Oprau 

6onMaK eMec ,llereH Mh1can KepceTinreu. 
M¥tt.narb1 TaMawa allT: «8n6e11e 6i3 caraH KHiiTaJJan ol:(.hlnaThIH 

)l(CTi aJITThl )l(:lHe ¥Jib! l\¥P3H,!I.bl 6ep)liK» 11ereH (15. 87-MT). hl¥Hhia 

caH.!lblK Matti 6ona.nh1: 2116=542. D¥Jl cypettiu cwtt.apw 85-cypeui 

aJiblll CaJlblCTblpaMhl3: 

15+ 242+231+99 = 587 
85+ 242+ O+ 22 = 349 

100+484+231+121=936=53xl8 

OttaH wh1ra.nh1: 4304+936=5240=786 
85-M¥Ha.na cypettitt. 6ac allThIH: -!J)i ..::..i1:i 1...:i.!.!lj )f(\'Jl.IJ.bl3.Uap.nwtt. 

M¥HapanbII\ JaT l\¥PbTJJhIChrna aHT (I) )l.en TyciueMi3. An-opy)I( ou 

eKi Mywen.!liK - aiiJihll\ cauaT MarhrnacbIH,!l.a 6eKenep, l\OpraH)J.ap, 

l\aK,nanap, M¥Hapanap. Ocb1nap,!1.bIH. caHhI 2-cypeT 6oiibmwa 2476. 

Ou.narb1 JaT ;1ereH ce3Ai TaFbI ecKe anaMbl3. Oratt TaFhl oprurnMbI3. 
l\¥pattHblH JlayxbI Max<fiy3a ca1<.rnynb1 eKetti aiiTbrnraH (22). )J.eMeK, 

on .u.a me M\!ttapa Mar<j>y:macwua Kene11.i. 
0¥Jl M::ICeJie FaJJ3MHhlll 6aCTaill\bl )1(3paThlJiblC 3aTbl COF8TblH TYH 

6ap. Con ywiu rraiiraM6apb!MbJ3JlbIJ:\ 6ac xa.nttcb!H ecKe anaiibIK,. 
8n-<l>apa6H xaKHM eJiHifl KOCMOJJOrHllCblH)J.a rraiiraM6apb!Mhl3)lblfl 

6ip xa.nttcb!H KenTiprett. Cottbl TaFbI KaiiTanan, ocbr Tac M¥Hapa 
M:iceneciMeH 1<.a6wcTbipbln l\apaiiMbIJ: )l(a6ap .uereH 1:aKa6a 
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naliraM6aphIMbl3.llUH cypaliJlht: AiuiahtthH\ CH. 6ipi11111i )l(ap:rrl\aIIhI 
tte 60JI.Ubl eKett? - .ueu. CoraH naliraM6apbIMbl'.3 11myan fa:pcJ1i:_;4;-.l; 
4,:i_;~ JA«hy H+rp tta6HKa na )l.(a6ap» .uen (12-6eT) jit'HH «OJI H¥P 
naHrnM6ap&11{l),i1d Ha )l.(a6ap». 

Och1 xa.n.11cTbll{ caHP,hll\ M~Hi: 11+256+11 +206=566. 6¥JI tni 
ranaMHhifl c11 6acb1 6oJtraH ce6enTi 6i3 OHbl 6ac xa.n.nc .nen aTa.nhlK. 
Oehl catt}lhI Jlayx&1 Max¢y3 cauhrna KOCaMhl3: 

1078 ± 566 = ~ 1644 = 548 x .1 
l512 = 256x 2 

548 - Ai1-5lal\)'T -"Oil JK¥6aiiJJap ; 11a1<yT , Map1KaH CHHKThI.(55-
cype, 58-<UIT). 256 - H¥P· 

Oi-im1n KapanhII\! 
0Hbl 6blJ13H /KU3btn 1<apanbtl\: 

566+256x2=566±512=~ 1078 

L54 

EKi L1y1me H¥Phl ( eKi H¥P) naHraM6ap 6acThl Hwhl - Jlayxr,1 
MaxcpyJL1a caKTayJJbI. On raJJaMH KaplllhI Tafh1HJ1a: apa611Ia aJJCaK 
(..;._;a.11 _,:l...1)=601+477=1078 fanaMHbil{ aliuach1 54-an-l\aMap (Ail) 
ucJiaMHhIH, 6ac 6enrici, XUl\ThlK ryw 54x2= 108 l\ocai1. Ottbl 6blnali JKa-
33Mh13 (256+54)2"'2x310=620. On TypiK, T¥paH I\al\na cattbl: 

1880 
620± 260 = 

[360 

16.,0 
Onan lllhlfaJlhI: 566 ± 54 =) -

L512=256x2 

l>¥1tapL1aH TeMipl\UJhIKl\a Kc!lcMiJ: I 078+620+ 382= I 078+ I 002= 
=2080=26x80=52x40= 104x20;( 104-A6a1<). (52-XaM,nbl), (26-xa
.UHJI). 80-cbtHan - eKiHwi KeK - f¥Tapa.n MeTaJihl. Oehl apa.n.a T¥PaH 
l\al\nachrnh11\ 6¥PhIWhIHL1arh1 ~ eKi 6ocarachmJ1arh1 Mernn.nap KaTap 
KCJJICCKCH (xa.ru1.u- TCMip=26. ChIHan=80). 

40-naiiraM6ap cattht. 20-cype Th=( caHht )=9+5= l 4,naliraM6ap,nhlfl 
6ip eciMi. fa)KaHbin wapWbl 14 - OT (9-Mal(JIUH, 5-)KypeK). 

A6aK nett MHrnacp 6ip Marhrna.ua, na!iraM6ap Tafbl Marhrna.na, 
.UOCThtl\ Marbrna.na: 220+ 104=324= I 08x3. OuaH ~pi I<;apa~i f¥Tapa.n
<I>apa6u .uoc caHht 6oJJf'3HhI aHThlJl.Uht: 284+220=504. 
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Eu.ui OChl caHra 6ac xa.nuc catthJH l\OCUMhB: 

{
566 

504-1:62 = 
442 



Olinan Kapattbl'.l! M¥ninna! 
Iiac xa,JJ.uc nett 1-\0CTbIKTaH rya;~bl bll-\biphIC YlllKini Macnac apa6-

wa( wt..)= I 070. OJI e3i 6ec )J{ayhap. bl,L\hrpblc mlliraM6ap - ranaMH 
Fb!JlblMHbl~I aracbl. On Kici ~"XaMMC!-\ naliraM6apra KeneriH -
OHbIH. Annahttbtli l-\OCb1(-Jll ~) eKettiH aHTK,att. Con rycittiK ocbl 
epHe1ne enecrerett CbIHl\hl. Onatt Wb!FU!-\hl TaFbl con caH Heri3ri: 
22+66=88=62+26. 

0ChlFUH 6attJiilHhlCTbl 6ac M¥KUTTarar Catt MCH Khl3 ()J{i6eK) caHblH 
C8JlblCTblpaMb13: 

K,b13=l07= 71+36 = ~ 107 
l35=7x5 

Eact<;ama aihKaHAa 6ac ~l¥1\aTiarar cattbrna lllea6ep Cattbl 1<ocb1Jlca 
/(1>13 :>1ci6eK cattbl WblFU!-\hI. Ottatt bl,nwpbIC ywKin caHbl IIIblra,nbl: 

(71+36) 10=710+ 360= I 070=214x5. Ocbl).l.att Tarbl 6ip epHeK: 

{
1276 

710±566 = 
144=122 

)l{orapIAAa oH eKi Myrnen ~bl3,!1.ap aKraJl.IUd. Ca11 :iKHblHhl -

2476. 
Ocblrae I<:OCaMLl3 1276: 

{
3752 

2476±1276= 
1600 

0HaH lllblf'a)J,bl: 
3752+348=4100=82x50=246. 50 

3 

1276±1000 = : Ta Mallia eptteK. 
{

2476 

276=92x3 

lfoca<t>rhl I<bI3 caHAapbI 60J1a,JJ.bl: 222+ l 07=329 - an pBXMatt. Oaas 
lllblfa.11.bl: 566+ 151+329°3= l 704=7 lx24=284x6. 284 - fp-apU!-\- '1>a
pa6 - eKittllli K0K. On aJITbl ecenettreH. On K0KTIH, Menulhl cblHan (80) 
aJITblH MeH KyMicTi epireAi l\ClliK. J!FHH Kytt MeH Aii,Abl epire,ni. 0HblJ( 
aJJTbl ecenettyi .nyttnettitt aJITbl 11.-yHJ1e )KapnaraHHhlH. uUiapaTbl. Comm 
imiH]le Kytt MeH Ail ()Kep) eKi KYHJle. CottblMCH 6ona,nbl: 2+6=8, He
Mece 2x6= 12 - Myrnen. On 6apbm T¥PaH K.ai<rrara cofl!Jlbl: 

{

88 
62±26= 

36 



D¥JI )!(ep.ue ecKe anaTblll 6ip H.:'lpce, Tetcrep.uit\ 6errepi - )!(at(Tapht 
ymKiJI.UeH l\¥paJlHTblH.Ubtrht. Co.TT ce6e1rri hl.UbtpblC ywKin - Macnac 
TeKTep.uit\ TeKTiK :rnT 6ei:fueci ncn I<apacTbipy KepeK. Och1 -rycittiKKe 
OHbll-\ )l(ayhap11 6ec ececi .u;:in Kene.ui: 1070=214x5 

6ec catt hi )K)'JI.L\bl3.l\bII\ TeK. 6i3 aJlTbI ca HhIH l\HacaTbII\ - ha11,uacThll\ 
(reo~1erp1rnnhII\ - cl!MMeTpHRJlbtK) yIII Myme,']eH a.11ra11 e,uiK: 

T=rn6c 6ip HOl\~ff= I, I<=l\blp - Cbt3bII\ cKi HOl\aT=2 )!(=)Kai\ - ym 
HOKar=3- )Kllblllhl - 6. 

Ocb1 Heri1.uc a.llhm KapacThipCal\ yUIKin.ui11 e1i11 anTbl Myrneni 
.uen 6inyre 60.nanh1, RFHll OHbtt\ ym Cht3hll\ - l\hlphl 6ap: J\=3 yrn 
6¥pb1m=-re6eci 6ap: T=3. )1(11b1Hb1 6ona,Ub1: 3+3=3x2=6. 

Ocwiap..'\bI ecKc a.1a KeJJiu ,6i3 ymKin MywenepiHitt. apa6wa arra-

pbIH anbm. conapllbll{ caHnbII\ M;:iHiH wwrap.L\hII\. On Mh!Hay: 
Te6e= T=~ 159-HoKaT 
l\btp=J<=l.:....;.=609-xaT=chl3bll\ 
)!Grn~=)K=..,;~=516- Mycroii - )Ka'.lbll\ 
)KllblHbI: T+I\ + )1(=159+609+516= l 284=214x6 

6¥J1apnb1 ywKin CTin aJifUH.L\a 6ypbIWTapb1 60.11a,uhl: 13°12'+47°56' 

+ 118°52"= 180''. 
)l(orapwla allTbIJirnll Kamna och1.UaH Kenin lllhil\Thl: Eac )l{ayhap 

(214) anTbl eceneHin (ywKin.nc11in) T¥PUl\TU.L\bl. CoHbtMeH l\aTap blnw
ph!C ywKiJJiHe ecenec lllbll\Tbl. 6¥11 ywKiJI.UiK eciM caH.Uhl 6i3 6ac ymKin 
- )l(ayhap ywKin aTa.UhII\: I 284=214x6"' 

hl.UblpblC yu1KiJ1 TiK fr¥phlll1Thl (32+42=52) 
Ocb1 eKi ywKin.n.itt. I<aTbtCbI Mymen)J.iK l\3ThICl\U JJ.;ln Kene.1.1.i: 

-~ = 
1284 

= ~ 11eMccc oJJap 6x2= 12 - My wen, 5x2= I 0 - OH caycal\. 
~ 1070 5 

EKi 6incK I - Aii MeH 4 - KyH 6onra11,ua, cKi l(On.Ubl~ 6ec caycarhl 
Mon 6ona)J.b1: 2+5x2=2+ IO= 12. An caycaI<TaP Ty11,uiK JK;)He KYH.D.iK 6ec 
HeKep: 2-AllKbI3, 3-llionnaH, 5-Apaii, 6-lli011ail, 7-CaHJKap. D¥JI TaMa
wa M¥f")Kl!3a. 

E11.ni M¥Hhl eCTe Hhtrnfrry ywin aiiThtJirau.uap.D.hl l\aiirn.11an, oH).J.w 
)J(at\fblpTblll KepefiiK: (710+566)±(618+382)= 

f2476=619x4 
1276±1000=1 

L276 =92x6 

OH eKi Mywen caH)].hII\ )!(HhIH )l{ep.ue rnc6htl\ eTe,ui - 11MaH Ken
Tipe)li (4-)Kep caHhl). lhiaH 6acbI 6aCl(hl H¥Pl~3H, 6ac Xa,UHCTCH (566), 
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on 6acl\bl HMammH (40) 6ac l\a.IlaMHaH 71 )=(31 +40) eKett,!l.iriH ecKe 
analiwl\. 

l\bipbIJ\ apa6wacb1 =329,,,273+56= An-paxMaH. On anThI Kytt,ne 
)KapanFaH JlyttHe, on anThI )l(al\Thl ()K =6) }\a.F6a (92) TeKllleci. 

Ett.ni 71=31 +40 caHbIH 1\¥-Parntt, ce3 6acbrna KeneTiH KeceM11Ie 
C03. An OHbIH. CaH,!l.hll\ M~Hi 1+30=3 l-re opanaHhll\. 0Hhl 6bIJiaH )KaJa
Mb13: I+ 3+5x2. OHaH wwra,ub1: 

1

31
1=9-1=8, ~ = Si1119"28' 

13 3 

OcwH,!l.a 30p Marbma :arnTwp. 6ip.lleH }\ar6atthlH. (TeKllleHiH.) 
opTMhll\ 6¥PhIWbl, 6an apa ptChlHhIH. 6em.te 6+'Phllllhl lllhll(fbl: 
109"28'=90°+19°28'. Oehl catt,llbl epKelll CattblHa l\OCaMhl3: 

{
182=9lx2 

151±31= 
120=60x2 

)KeTi l\aT KeKTiH. epKerni KyH cattbI I\¥paH 6oiib1Hma lllhll\Thl (91-
An-lllaMCH-Kytt). CoHwMeH !\amp rnaplllw catthl Whll\Thl (60). 

{
151 

91±60= 
31 

Oiinan l\apaH.hl3, TaMawa eptteK. Keiiittri caHJJ.a X<¥TIThll\ rypi.H,Ae 
anaMhl3, on 60Jia.Ilhl T¥Patt }\al\na cattw: 3 lx2=62. 

0HaH lllblFa.Ilbl: 62 ± 26 = ~gg 
L36 

{

880 
HeMece: 620 ± 260 = 

360 

Omblpap<)a 01nbl3 6an ,!l.ereH 6ip aHJ.\h1H. imitt.neri OThl3 T:)yniK 
e.D.i roii. Con AifJJ.hlH. ()l(ep.n.iH.) attHanblc opra.JILlFLI, )l\eTj l\3T KeKTiH. 
epKerni Kytt eKeHi 6enrini. Con 6oiibrnma, AmbI Anam+Anama XaH 
l\a.FH)lacw 6oifwttrna )KaJaMhI3: 5x6+ I =31. 

AttThlJIHlH ~ = 12 )\aTh!Hac ocwHJJ.a. 
5 IO 

5 
Ottatt mblra,a.bl: 6 = 0,833 Sin56°26'=Tg39°48'. 

Ottatt lllhlFlW>l: 56°26 '+ 26°34 '=83° HeMece: 63°26' -56°26'=7°=42°' 
EKiHmi)leH: 39°48'+ 13°12'=53°. 



13" 12' ~ 6ac )l(ayhap ywKiJJ 6¥Pb!WhI. 
53-An-Ha)l(yM=)l(¥Jl,Ubt3, T¥patt {\al\rta 6¥PbIUITaphl AxMa;J,

M¥XaMa,U. 
OcbI cattrn MHrnaQ> (A6at<-OTibll\) cattblH l\OCaMLJ3: 

220+ 53=2 7 3=91 x3-A6par-TepT. EKi HWi )KaFblHaH: 195+ 78=273. 
M¥H,Ua 6ip Tal\iawa )!(all.a TycittiK 6ap. 78-caH, tteMece )KblJJ 6acbl 

XaMaJJ cattbI ,UeJ]iK. 195= 13x 15 eKetti aHTbtnL\bl. 011 )l(ep )l(apLifbl 
(apa6wacw) C3Hbl eKeHi. KhHrc= 195= (~) C3Hbt eKeHi, 50-l\alj> 
( 100- J) cype lKHblH catt eKeHi aliThl~hl (50+ I 00+45= 195). 

ConapMeH l\llTap )!(~He conapra 6aif;iatti.1CThl 6¥JJ caHHhIH. 
6ip Tycittiri apa6wa .1:1ocThil\=CaJ]a1<a ,UereH ce3,Uil-( C3H.D.hll\ M~Hi 

6onaTblH.L\blFbt: 195=90+4+ I+ 100. 
Cott.Lia ,UOCThII\ caH ap6ar=rnpT=78+ 195=273 6011wn lllhlFa,Il.bl. 

,neMeK, AXMaJ] opHbl con )J.OCTbll\ )l(ep Cblpbl COJJ (Tepr-Ap6ar) 
)Kep caHbl. 0HblH. K~MiJl Typi l\blpb!t<=4xl0=40. 0Hhll-( caHJ]hll\ M~Hi: 
273+56=329. Ocb1 cattra attTblJltaH 31 caHblH l\OCUMht3: 329+ 31 =360-
meH.6ep caHhl. 

,ll,eMeK 71- ~l ranaM 11 we1-1,6ep,UiH. epKellli 6onhln Ta6b1Jla,IJ.bl. 
TepT caHwHbHl TaFbt 6ip TaMawacb1 eptteri f\a3ipri FblJlblMHhlH. eH. 

6aCTbl 6ip M~CeJJeciHe COf3,Ubl. COHbll-1, Heri3iH KepceTe KeTeJJiK. 
Eec 6¥pblll!Tht ~l.Ub13 6eiiuetti11 l\hip Chl3bil\Tapb! MeH 

KepriwTepittifl apacbIHhifl l\UTbIHaChl )l(ep MeH KeK l\3TwHact.1 aereH-
6i3. 81iTKetti )l(ep 6elitteci TeKllle. Ottt.11-1, !\hip Cbl3b!Fbl 6ec 6¥Phllll Kep
riwiHc Teli. On l\UThIHac ~ym1e KeCKiH 6ona,Uw. Jl.rnH 

10~ = 3{1" ..)5+1 1 236 cos 36 = _. ~-- = -~--· - = 0,809 
3 4 4 

lllaplllhlHhl (TCKUie )K3fbIH) eKi 6enceK, 011 lf¥X KeMeciHill 6eii
tteciH 6epe,Ui. YwKini: 1 +2+V5; »FHH l2+22+(v5)2. li¥PhlWTapw: 

26°34'+63°26'+90''=180°. 0Chl,!(3H WhlFa;:J.hl: 

266 

36" + 26"34' 

2 

67"34' 
-~- = 31"17' = 0,546 

2 

Oehl Keliittri caH MeH ap6BF caH&I 6aifnaHhlCTbl . ..slrHH: 

273 
=0 546 

500 , 



11 =.~I' oJ•o = ·~ ·O 57956 
,. 2 2 ' 

µ =0,28978 

Ocbt caH rhtJlblM.D.arw BHH T¥PaI\TbICbl aTanaTbIH cattra J\¥PhinbIM· 
.uac ~ eccnec. OttbtH epHeri: P = dmaxT=0,2897 

M¥H.Ua T=273K0 a6can10T TeMrrepmypa, dmax )f(apbII\TblH. TOJII\ldH 
¥3blHJlblfbl. 0Hbl 6iJ 6¥J!ai'.\ )f(333MbI3: 

T 

C 500 = 2d max T 

6¥JJ FbIJJblMH /KOJJMeH TeKcepiny KepeK. 
Ocbt ciunqaHraH KemereH MaF¥JlbIManap Ke3J{ece.ui. 6ipaI< OHblll 

fopitt l(aMryra MYMKiH )1(01(. A~iTapwMbt3 1(33ipri FblJlblMHbili Malib13,!J,bl 
6ac M;;icenenepiH wemy.ue }\¥paH asirrapbIH 6acmblJibil\l\a any KepeK. 
CoHna ratta ll.11.aM U.D.acnai-i )f(eTicTiK Ta6a,Ubt. 

A.ri.r1ahaza myKip 28/VIL 1996. 
Ke...,1ui.J1uine Keu1ipiM cypail.lll6m. 

;m-Mama11u. 

Ocbt l\Otthmwn OTbipraH Ken M;,cenenep.11.iH, ett, anraWl\bI Fb!Jib!MH 
6acbt l(ai1.uaH WbtK;Tw? Ett.ui oraH Kene111i3. 6ip.11.eH alrrattbll(, on FblJibIM 
T;,tt,ipittitt, e3i a.uaMra yiipery.ueH 6acrnnraH. 

f'bl.JlblM liACbl 

Kali rhIJlbIM 6onca .ua 6acl\bI TeriHeH 6acrnMaca OHbl TOJJWI\ TYP.Ue 
lllbIH.11.bll\ )l(OJlhIMeH TaHY l\llblH. Aua111 6anacbltta 6epinrett 6iniM
FblJlbtM oratt 6epinrett Ul\blJl MeH )l(am1eH 6ipre TaHipi rnpanbrnaH 
6epimeH CbIHJibII\. T;mipi111 rrepiwTenepre 6anwhtl\TaH 1KacanrnH a.uaM 
6ei1Hecitte pyx1naT Ul\htn 111ett )KUH 6eperiHiH 6iJ1.Ilip.'J.i. On aiirrhl - ceH
.11.ep 6inMei1TiH 3aITbl on anaM 6ine.n:i. CeH,,Uep oraH C;))l(Jle eTin, 6ac Hin, 
c;;ineM 6epiimep, - .ne.11.i. CeiiTin A,naM arnra Tallipi 3arrap )KyffeciHitt, 
eciM,nepitt yiiperri. 

CottaH cott, OHhl nepirnTenep.neH c¥JJan e.ui, onap 6inMe,ni (2-cype, 
31-an ). M¥Jihttt, caHaTbl (540)+(380)( 56)+( 133)+( 45)+( 140)+(6) ~ 
¥ W...\rl ~·1 ~J 

·.•. 



)'920=92x10 
540±380=1 

t 160=16x 10 

Ochrn,11a T¥praH rnMama caH,uap,Uhl, onap,UhlH 3aTThil\-TeKTepiH, 
l\aH)laCTbll\-1\llacThll\ ( reoMeTplHIJlhll\- CHMMCTp11S!J1h11\) 6eHHenepi Hitt 
TypiH l\apan KepeJiiK. 

6-aJIThlJ!bII\ raJ1aM11 caH. ,11ym1c ann.r KyH.ne )l(apaJiraH. 6am11btl\TaH 
(wyJIMeKTeH) a,11aMHhlH 6eiiHeci )l(apaJJca, OHbIH 6eTiHitt 6ac enweyiwi 
- ywKin. YwKiJI 6eii:He aTOM MafbmacblH/\a 6oJlfaH. Con ywKiJI.LliH yw 
l\hlphl - Chl3h1Fbr, yw 6¥phlrnb1 - Te6eci 6oJiraH, )l(llbJHbl: 3+ 3=3x2=6. 
)J:yH11e,11eri e11 6cpiK K;ltac oJiwey.niH )l{aJhlK )Kai( 6eTi aJJTbl wapwhl 
6onraH. OJI TeKrne raJKatthm l\¥PhIJlhlCTbl ra11al\H1blH. J:\opraHhl aJJThl 
anawh1 ocb1 6011raH. 0HhH{ oprnchrn.narhI AJiawa xaHw - )l(yriHeTiH 
:i)lin 611i raJihIM ( 140). A6aii.nhn\ rhlJlbIMra )l(yriHy .nereni ocb!faH 
cora.nh1. A6JK.u ece6iH,Ue OJI TepTiHwi cm KJ1MH=20+ 30+40+50= 140. 
TepT ali:TblJ!raH aJITbr )1(31\ThlH (reKrneHiH) wapwht 6¥pblWhI: 
90x4=40x9= 360. 

6¥JI apa.ua ecKe aJiaTbIH 6ip Kepe1ni l\3FH.L\a. eciM .nereH.ne. 011 

eciM.ni 6ip )l(al(rh1 ra11a eMec. KCH ryp.z:1c any KepeK. Mh1ca11h1: EciM 
pyxaH11, JaT eciM, ChIH eciM, c:rn eciM .z:1ere11 ChIH.L\hl. oiJ.nep .Uh16wcThIK, 
:ipinTiK. 6eliHC.lliK l(ac11crrepiH raHa CMCC, COHblMCH 011ap.n,hlf{ AI>)!{)]: 
ece6iH. caH ecil\1iH K;oca a11yh1Mb1J KepcK. 6i3 6¥JI apa,na ocbIFaH Kef{i.Jl.lli 
Ke6ipeK ayJlapaMbl3, eiiTKeHi l\<Hipri Fh!JlhIMHhUI 6acThI :i.uici ecenTe. 
On Kenin A6)1{)]: ecc6inc cora.Ubl. KJlMH COHbI KepceTe,11i 011 FhIJlWM. 
OJI ecen Ti11i Marb1Hacb1ttm1. 

o¥JI a,naMra 6epiJiren CbliiJlbll\. A.LlaM=45; ocb1.uarb1 eKi caH Aii 
MeH KyttHitt Myrnen,nepi .ueyre 6oJia)].bI. 4- Myrne11 - l\oS1H-An-Capa
TaH-lliaS1H Att.UhlH. opblHbI, 5 - Y Jiy-Aca.u (ApwcrnH)- Kyntti1-1, opbIHhI. 
011ap.D.hm ophll-1,napbrn ayh1CTh1pcaK; 54 - An-1\aMap (Aii) cattbl wwra.uw 
(l\¥paH cypeci). 
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1
541 = 25-16 = 9· 45 , 

Mh1cwp yrnKini: 32+42=52 

{
99 = 9 x 11 - K9pKel1 eci.Moep 

54±45 = 
9= mopKa 

(Ali); OHaH lllblfa)].bl: 



54( 11-1 )""45(11+I}:54:d0""45x I 2=540"' I 08x5 

Att TepT Marbrna.ua 54- An-1\aMap, }\¥paH. 340 - apa6wa, 11 - Aii -
K,a3aK.wa 47 - KyMic - Ali MeTanb1. Ocb!HbH{ fopi 6ipimui )!(;me al\blpFhI 
naliFaM6ap.UblH Oph!Hbl - 6ipiHwi KOK. )l{apblK. 6epreH KyH MeH H¥pnw 
Ali )!(~He OHhlH a~n.uaManaphl a,QaMra rhlnbIM ywiH 6epinreH (10-cype, 
5- MT). 

EciM.uep .uereH ce1.uiH Marh1Hacb1 Tepe~\. On 6ip )!(Hb!HHaH )!(;me 
1aTiap eciM.uepi 6onca, eKiHwi )((arhIHaH on Jarrap rnmaphIHbIH eciM
.uepi 6onyra .ua KepeK. AliTanb1K.: rac, Mara.uaH, aFaw, eciM.UiK, )((aHy
apnap .uereH ceKiJI.Ui. HeMece on acnaH.UhlK. )((\Ul.IJ.b13.UWI\ arnynap 60-
nyh1 .ua MYMKiH. AiirnlihIK., Mywen )((\Ul.Il.hI3.Uap, )l(eTi K,aT KeK, 6acl\a .ua 
6enrini JK¥11.Uh13,!l.ap, Aii, KyH T.6. HeMece A;i,aM .n.eHeciHht Mywenepi, 
OHWH )((apaTbinblChI, .uaMyb1, epKeH.ueyi ceKin.n.i ... Keliittri l\ynha 56 
ce3i con TOnTbIH ChiphI. Con 6oliwHwa 56-cypeHi a.Jihm K.apacal\, on 
)((\Ul.Uhl3.Uap J\¥PhlnhICbIHa apHanraH 30p JaT. OraH KeifiH opa.rraMhl3. 

«CoH con» cyMa= f' =540 .n.ereH ce3 }\¥paH.ua Ken KeJ.uece.n.i. 
On ranaMHblll .uaMy .u~yipnepiHiH Mb1Canb1. An.UhIMeH a.uaMra rblnblM 
6epin.ui. 0HaH KeliiH con rhIJihlM ranaMra rnpan.n.hl. 540= l 08x5 
~.llbl3 3aT TeK caHbl. .JJ:eMeK rhIJibIM 6epinreH 6ec ce3, 6ec xal\Hl\aT, 
~bI3 J\¥PhIJJbICblHaH rnpa.uhl. On Kenin }\ar6aFa (TeKwere), 92 -
na~iraM6aph!Mbl3ra Ken in Ka11tanaT an.Ubl 92x I 0=920. AllraUJK.bI 6ec ce1 
6ac 6arnHhlH ~mblK. KaManaTbl: 19x2xl0=38xl0=380. 

47-cypeci M¥-xaMe.n., MT caHbI - 38. Onap.n.aH Wblra,Qhl: 
47+ l 9=66=6x 11 (AJJThI Afi). HeMece 94+38=66x2= 132= (~))l{ypeK 
I 2x 11 ( Kana6). HeMece )l(eTi I<attrnnaywh1 ca6F= 132 - Oiinarr 
l(apa!lhl3. liac 6arn TOJihIK. Typ.ue 19x IO= l 90=38x5. OchIMeH 6auna
HbICThl WbIFa,nhl: ( 190+ 119)2=6 I 8=566+52. M¥Ji.ua 119 - haH,Aac=an
HaxhIJi=Apaca - reoMeTp caHbl. 618=329+289 -An paxMaH + ap-pa
XHM. 566 - 6ac xa.uuc, 52=26x2 - xaM.Uhl, 6ac HMaH. EKiHwi )l(aFb!HaH: 
190+286""476=119x4, M¥H.n.a 286=26xl I (epKew ain caHhl). OHbII{ 
Heri3iH.ne: 

15 ± 11 = { !6 
«AJIXHMIDI». 

OHaH WblFa.r\hl: 2000+476=2476=619x4. M¥Ji,ua 2476 6apnwK. on 
eKi Mylllen xqm;J,b13,Uap caH.napb!HbII{ )l(Hh!HTblI\TaJJFaH. Olinan K,apaHbI3 
- ranaMHhll{ rnc6ux aury uwapaTw! 



AliThIJJFaH 6ac rhIJihIMra ap11anrn11 cypcrri I(apaJJhII\ (51-cypcT). 
AliTh!Jlra11 cciMJ\CpJ\i Kf!p11cni CTin cKi TYPJ\C 6cpyrc 6oJ1MhL 0Hbl~\ 
6ipi: 

A.nThI A.naw Anama xa11 TypiHJIC: 90x6+380=540+380=920. 
EKimui 6ec 6)'phm1 - )l(YJJJ\hI3 )KU!\ TypiHJ\C. 
6+ 140+45+ I 33+56=.i80. 
0.11apJ\hIH Koprinrrepi (miaroHUJlh ): 
6+45=51=17x3 
45+56= I 0 I =rurna11J1 
56+140=1%=142 
l40+133=273=Ap6aF 91x3 
133+6=139=101+38 (NUlM 45+56 - FUJlUM) 
:>KHbIHbI: 760= l 9x40= l 90x4=38x20 
20-cype Th=9+5=14, nalirnM6ap,D,hU{ 6ip ecirvd. o¥Jl apMa rarhl 

6ip ecKe anaTbIH HJpce Jarrap,D,bI!i Kene11Keci. Kenel{Ke 6onMaca a,D,aM 
yrniH J\YHHC 6ei111eci :>KOi(, J\CMCK th!JlhJM )l{QJ\. J\¥paH,D,a OJI 6ipHCllle 
)l(epne ecKepTinreH. Cm1hI!i iwiH,D,e lllC6epniK p canylllLI 16-cype an 
Haxn - 6an apa cypeciHJ\C, 48-al!T. 

licnaM taJlb!M.U3pbl, COHblH iwiH,D,e ;;in-<l>apa6H K0.llCl{Ke 0Jlllley 
::i.uiciHil{ e3iHil{ iniMiHe HeriJ eTKCH. Kenel{Ke enllley,D,eri :>Kepre TiK 
l\MUFUH Cblpbl )l(UHaMa Cbl3bll\Tbl, TaHreHCTi apa6rnp 3iJI Jl:.. =KeJICl{Ke 
aTarUH. 0Hbll{ ce6e6i, 6¥Pbiw enllley llle!i6ep epici 6ipniK tteMece 
MblH.ll.bll\ 6onca Cb!pbll\ 60Hbl TUHfCHC - K0JICl{Ke 60Jiblll Wblrimw. 3in 
CUHbl 930. 

930 - 0 9' - ,41occ• - • ·' - lg ~ .l.l . 
1000 L 

D¥HbI Map)l(aH !\hip 6¥pbIWbIMeH canbICTblpca, 6oJIMbI: 101°55'-
42055'=590 

OHaH lllh1timhl: 59+ 31 =90° 
tg31°=0,6; OHUH WblfU)l,hl: 190x0,6=ll4=19x6 
J\¥paIW.arbl 3iJI,D,epAi anaH.Ln<:-966= 161 x6. M\rn,na 

7(20 + 26) =7·23=111 
2 

>IFHH 26 CUHHbll{ K03re KepiH6eH.TiH :lKCTeyi 
).l,eMeK, M¥IW.U 6ac 6arn CUHblMCH 26-ximH)J. - TeMip CUHhl 6aii:na

HblCThI: 
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f 26 
19±7 = 112 



51-cypem 

OcLI eKi caa 12, 26 ranaMmra l\8H TaMWp ooeri TaMama cwp lKll

TLlp. 011apllLll\ 631lpa 6afL'laHblCLI 

{

.,6 
14±12= ; 

14 - OT TelITCp CaHLl; 12 - M)'llie!I CaJILl. 

0cLmapAaH lllLIFa,llLI: 

{
1850=222x50 

930±920= 
lO 6 

222 - nucacf>, 50 - IQWa.Hhl - 6- acnaa IDolUli uera.m.11. 
EKilmri lKllf'LIHaH xepriurrix ecemee: 

{
1300 

760±540= 
220 

1300=26x50 =52x25, 220 -MBF.naAfl ~ -~ 



3) 20+12=30 +2=32 
4) 6 + 8 =12 +2=14 
5) 12+20=30 +2=32 
E¥nap,!1,bI MeH MhIHa Typ,!1,e Kapa.QbIM: 
)I{= )l{a3bll\- )l{al\- 6eT KeMiH,n,e ym HOl\aTymKin, T= Te6e - )KaJIFhl3 

HOl\aT. EKeyis, l\OCCaK - 3+ I =4. I\= l\hlp - l\86hrpra ChI3bIK eKi HOl\aT 
I\=2. Onaii 60J1FaH,n,a )l{+T=f\+2 xrnn: 3+1=2+2=4. 

n¥Jl TyJey Ken )K31\Tap.n.h1H epTe.n.eri epseriHe 6i3 KipriJreH 
)K3HaJihll\. 

Ocw perreri eKimni I<MaMw - 33TThll\ - eciM,ll,iK Mywenep.n.i 6ipre 
aJihln Kapay. 0HaH WhlF!l.Qhl: )l{+T+I\=3+1+2=6=3+3=3x2. 

Ocw anThl )KOF3phl,ll,3 3HTbmraH r3naMH aJIThl. On 6ac FhlJihlM 
aHTThIH 6ach!H,ll,a T¥P ( =2=6). 0Hhl 6i3 con ce6emi 1-cyperre 6ec 
6¥PhlllITblH MaH,ll,attbIHa KOH,ll,hll\. 0HblH aiiHanhlK Cbll{apw 6otth!Hllla 
l\OCWnaTbIH cas eKi=2. OJI )KaJinhl )l()'TIThll\ caH, llFHH )!(a33Mhl3: 

6±2={! 

M¥H.n.a 6 6ac ywKin 6onraH.n.a, Amh1 Anaw 6onraH,LJ,a, opTanwFw 
Anallla xaH allla Talll\Thl (anawa) eKi 6onM31\: lx6+2=6+2=8. 

TeKllleHiH )!{31\ 6eTi )1{=6, rn6eci T=8. 0HhlH !\hip l\a6wpracw 
l\=12. OHaH lllhIF!l.Qhl 2)1{=K,=12=6x2. :0¥JI Mylllen.n.iK TeH.D.iKTeK l\3Ha 
TCKlllC F3H3 6ap, K,aF6a.n.a 6ap 6aCl\3ChlH,ll,3 )!{01\. 

TeKU1e caHbI 26 TeH TeMip - Xa.n.n:,ll, 26 C3HhJMeH. On K.¥PaH.Qa epe
Kwe TYP.ll.e attl\WH attTbIJifaH: 57 - cype An Xam1,ll, - 31+26=57= l 9x3. 

CoHblMCH l\3Tap on 6ac 6arn caHhIHbII{ YllIKini l 9x3. - EKi )!(aTThll\ 
rypi: 19x6=114=38x3. K.¥paHHbIH 6apnhll\ cype caHbl. EH,n,i oiinan 
l\apa8&13, ocwnailwa 6ec eciMHeH raJiaMH casra KeJI,ll,iK. EcTe 6onchlH 

19± 7 = {
26 

12 

OchIFaH apHan 52-cype·r )Kacan,ll,bl. D¥Jl eKi cypeT ThlFhI3 6alina
HbICThI. EKimui cyperri TeMip eKi 6acTbl .n.en aTa.UhII\. 0Hhlll ece6iH 
6ip.n.eu ailrn KeTeniK. 57-cype an-Xa,n,H,!J. 29-aHT. (Xa.n.M.n. - TeMip .n.ereH 
C03). 

0HblH CaH,ll,bll\ M::!Hi=8+4+ 10+4=26, JlFHH TeMip 3JleMeHTiHiH 
XHMHHJihlK aTOMhIH,ll,arhl 3JieKTpOH caHhlMeH TCH 26. Con 6otthlH
rna OHhlH KCCTe,n,e peT C3Hbl z=26 (Fe). EKiHrni )!(3fb!HaH an
Xa.n.H,LJ,=3 l+26=57=19x3. 6¥JI apa.n.a Eac 6arn apin caHw 19 yw 
(yrnKin) ece. K.¥PaHHhIH cype caHhl 19x6=114. J],cMCK, rnnaM anThl 
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52-cypem 

KyH,u:e :>KapanrnHra muapaT 6¥JI. COHh!H. opTaChlHJla 57 arr-Xa.u;H.u; T¥P· 
OchIHWH. e1i 6ip TaMama M¥DKH3a. IfaKiCTaH Fa.Jlh!Mhl AxMa.u; )l;H.u;aT 
l 980 )!(blJI,U:apbl: «I\¥paH 6uiK M¥F:>KH3a» 8TThI KiTan lllhIFapFaH. 0Hbll:( 
rypi1<me ay.u;apMacbma 6i3 l 994 )!(hJJihI TaHhIC 6on.u:hll\. f¥JiaMa XarrH
<jla Ama11 apI<hIJihI, on KirnmhIH. rnr.mma ,U:;)nen.u:epi I\¥paH.u;aFhI 6en
ri peTiH.u;e l\OHhIJiraH JKeKe ;1pimep (M¥I<arnrnrrap) caH,UaphIH ecen
rereH.ne )!(HhIHhl OH TOrhI3 ecenec KMe.u;i eKeH. On e1i 6YKiJI l\¥paH 
6oiih1Hma anraH.n.a Kyp.n.eni ecen. 0Hbl TeK ecenTerim MRllIHHa 6oifblH· 
ma WblrapFaH. OcbIHhI tteriJre anhln, l\¥paH a,naMHhIH. I<OJihlHaH eMec, 
Tm~ipiHiH. XHI<M8ThIHaH WhlI<I<aH .u:erea .n.ane;mi 6eprett. 

AiiThIJIFaH 57-a.n-Xa.u:H.u: cypeci MeHi OCbl.ll.aH 30 )KhlJl WaMa
ChI 6¥PhIH TaH..u:8HJlhlpFaH e.u:i. OH,Ua MeH l 9 CaHhIH acrpoHOMIDIJibll\ 
iKaFhIHaH )!(;)He acrpo<jJH3HKaJiblf<: - XHMH.!IJihll\ :>KaFhlHaH I<;apaFaH 
e.n.iM. 



6aCl\a 6eiiHencp,11e 6¥JI )1(01\. )f(HblpMU anThlHbll-\ OChl Cblphl xa
.llHJ(Ke - TeMipre epe1<we I\UCHCT T)',!lhlpnrn. 0Hbl TyciHy ymiH TCMip 
UTOMh!Hhll-\ I\¥PhlnhlCThll\ epHeriH aJlaHbll\ 4Sc3d6

• 5lnm '.)J!CK'rpm1,nbll\ 
rnpTiHwi l\a6aTThll\ (N - l(a6arrw1-1). 6ipiHwi l(a6aTwacb1 S e3repelti 
)l(~He ywiHllli I<a6aTThII-\ ( M - I\U6aTThtH.) d -l(a6aTmach1 (ymiHmi 
I<a6anuac&1) e3repeI1i. Ocw eKi I<a6aTl(a l\UHaThIH (3+4) 6ipJleH )KUHFaH 
reMip aTOMHhll-\ esremeniri cos1 epueKTeH m&1ra,uhl. On Mhmay: 
4x2+3x6=8+18=26=Z 

TeMip.niH. e3repicri (eanettrriK) 3JteKTpoH,naph!Hhll-\ ailHanb1c I\)'aT 
)l(Hb!Hbl TCMip.niH. 6apnhll\ 3ne1n·poH,!l,bll\ CfiHb!Ha TeH.. 0Hbl 6wnail )Kll-
38Mhl3: Me""Z. E¥JI reMip ywiu 26=26 HCMece Me+Z=26+26=26x2=52 
- XaM,11h1 caHhl XMHll wa,uu,n l(aTap Kene.Qi. Wa,uH,11 l\YUThl ocw 
MRFhlHa,ua .nen 6ineMi3. On Mhmay: (apa6ma Marhma,ua)::c3 l 8=159x2. 

M:pt.na 159=T rn6e HOl(aThl, 159x2"'318 TCMip eKi 6acTbI. MarHHT 
l\UCHeTi. XnMJ:\hl con. MarHHT 6aFhIT I\hipbt (IQ - Chl3WFb1 eKi lf<aK,TbJ 
(2)1() lf<aJJFaCThlpa,llb!. TeKwettil-\ aJJTbI wapwb1 )f(fifhrn.Qa yw 6iniK 6ap 
(Tepr .uapei!Ceni). Te6eciH ancal\ OH,!l,a rnpT 6iniK (yw .uape)f(eni). Con 
60HhlHWa )f(a3aMbl3: 53x6= I 59x2=3 I 8=Wa,uH/\. 

53 - AXMM"' I +52=53 6ipiHwi xa111.Qw - 6ac HMaH: HcMahy AxMa,u. 
1i¥JI Keneci 3-cyperre. 0Hhl 6htnaii ){{UJarihII\: 53(T-2)+ 159(T-6)=0 

OHaH WhlFMbl T=5 l!FHH. Eec rn6eJ1i rnpT l\hlPJibI I\OC (nupaM11,11a). 
On TeKWere 6ailnattWCThl. )l,eMeK, OHbll-\ rn6auh1-Te1<weHil-\ )f(Ufhl wap
mw 6ona,llbl, Te6eci TCKWeHiU opTaJJblfbl. 0Hbll-\ yruKin )f(aJ(rapb!Hhll-\ 
6¥Pb!IllTUpb1: 70°32'+540 44'x2=70"32'+109°28'=180". Ocbrn.Qail 
ylllKiMiU eKi.L\eH l\OCal(Tar1rat1 ym W¥FnHbl. I<;ocKesiHeH (po1116b111att) 
6an apaHbll{ ¥J!Cb!Hhll-\ 6eiltteci aliThlJiraH OH T0Fhl3 opb!H)J,bl TCKllleHil-\ 
KepitteTiH Mymenepi peTiH.Qe KepceTinreH (9pemmepiJi ~apa11b1:J). 

AJJ-XMHA 6ac lllMH.U 6onratt.na 0"4=63 on-KyW-1\)'aT 
MnFhJHacwtt.na. EKeyiHeH Wblfa,llbI: 3 I 8+63=381. OcbI KeiiiHri caH an
paXHM ~)1=381 CUHL!Ha )J,~n KeJie,ni. b¥JI C03 yt{rip)J,eri ~YJIHCJJCp)J,il-\ 
arrapw )f(aJWnraH TaK,Ta )J,ece.ui ( 18-cype, 9-al!T ). Ocb1 cattra l1111aH 
catthlH l(ocaMhl3: 381+619=1000 6en.ueri caH: 6 I 8+ 382= I 000. 
Ocwl-\,[\arhI aynHe cattwHa (J\¥patt caHbrna) 6ac (I\YaT) caHLIH l\OCaMhl3: 
382+63=445=89x5. Onan ruhlra,ubl: 

{
100=47+53 

89±11 = 
78=13x6 

EKinw~en con cauFa l\OCaMb13 Te6e=no}\aT (T= 159) canwH; 
382+159=441=212. 0FaH Ii;OCaMW3 «6ac» (I\)'aT) canbln: 
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441+63=504=284+220 . 

.llocThll\ caH - f¥Tpa.ir-<l>apa6 cattw: 71 x4=284. OchIFaH 1<,0ChlMllla: 
J5Q+63=122=6lx2 

{
744=186x4=62x2 

622±122 = 
500 = 50x10 = 5(47 +53) 

KepcerinreH 441 caima Jop "llq'.M6aK. )l(aTwp. 0Hblll Mi.ma.naii 
Marwttach1 - apa6wa K.OC MyiiiJ, l\a3al\Illa - }\Ollll\ap - Apxap Marwtta.nac. 
An-}\apttaiihrn=44 l = W:!:i ).ll . CotthIMeH !\amp «K.ap» ,.uerr K.a.JaKllla 
eKi K.OJl,llhlH. l\aph1 - 6ineri ,.uerett Marwtta,.ua. CotthIMeH !\amp: «K.ap», 
m.;apra>) - acmumaH )l(ayaTblH aJJThl K.hlPJihl Kap K.HhlplllhlfhI HeMece 
Kap lK¥Jl.llhl3bl. l\¥C KattaThl (l\aprn). ~116aHJlhll\l\a l\OlllKap rna.rIFaH 
e1.:i l\OJihrn KeTepirr 6arn )l(acaratt a,iiaM 6elitteci Ke3 aJLilhma KeJ1e,.ui. 
83i eTe KeHe. oprni-: l\IafhIHa,.ua. 0.TJ ~rpaH.Ua 6ap 3µKapHaHhIH. On 
xa.nhIKTap,uhIH. rnpl!Xh!H,lla 6ap. Onap..Uhlfl HeriJri rn6Hnrrra 6ap, 
KyH MeH TYH TelleJireH rorwc. )l(hlJI 6acbl - )Katta :lKhl.il - ttaypbl3 
Marhrnachrn.aa. EKimni 6ip TaMarna Hdpce TypKicmH.llarLI AXl\nrr Mac
cayn 6ach!H.Uarw 6eT TaChl - uauwa, cdy,TJeci me - )Kellie me - 6yff.peK 
me l m~<f>puT) Catthl .o.dn - 441. Ottw TOThlll.1ap T\'Pi.H.ue JKaJaHhlK: 

2Ca0 + 5(Mg Fe")+ 8Si0~ +Hp =441 
56 135 240 IO 

Acwmac - ~nrnepan T\'Piime OhlJlall )KaJa.lhl: 
Ca2(Mg.Fe")5 2[Si40"](0H)2 
E+.TI Ta.Marna. dpi K\rp.'.leni Mdcene. TfJlaH I(aKIIaChIHa 6aiinaHhlc

Thl. 0Hw l(a.:uwpa 'f\.'PhIII. 2-cypeTKe opa1aMhl3. 
2-cyperreri eH. 6acTw Mdcene XHMW!JlhlK-aTOMJiap;n.I - 3aTiapilhl 

(3.IIeMettTTep.li) 6attJiaHWCThl KeCTe T\'Pimie Ke:rripy. AToM.;lap;TuIH 
ca.TJMM1apw 6olihlttWa perrerr )KacaraH JlMeH11e.1eea Kecreci 6e.1riJ1i. 
Q,1 6oilwttwa 6ap..Tihll\ 3.:leMeHITep l(alrranill\lalhl )Kerl TOITl\a 6e;1itte,:ti: 
o.1ap.'.lhm 3JieKIJlOH caH.napw 6oiiwttwa aTIFaH,.Jarhl 6ac ruunaphl: 1) 1-
2: 2) 3-10: 3) 11-18: 4) 19-36; 5) 37-54: 6) 55-86; 7) 87-92 ....... 

H.I>Oplla XHMlUIJlhlK )JieMeHTTep KeCTeciH OCbl 11.-eiiiHri aifn.L1F3.H 
3JieKrpoH catt.aapw 6oiih1Hllla K¥f>FaH. 0Hhlll Kecreci :lKa.mihl ac'IDlB,illl 
6i:mia 2-cyperreri irecrere :pccac 60JIL1n IllhllO(aH. AHblJ>Machl Ka'IaH 

eKeHiH ryciny ynriH 6i:mia irecretti llCacay ::iJticiH.arraiii.n\. lii.3 :...-orapbUa 
TeMipaia e3repMeni (aaneHTriK) 3JieICTpoHJ1apbllILll{ aiiH3..llLlc - 11.-yan.m 
Tayi.m. OHhlll TeMipJtia llCa.llibl 3Jle1....-rpoH CaHblHa Ke.lleriHiH Kep.:ri.K. 
COJI eptteIITi eHJti 6apm.ui; XHMIDIJlblI\ JaTI<a K.O.'lJla.H,JU>II< • ..s1Fmt 0.1 'lfH-
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Hay Typ,T.1e: Me-z=MA; ocb1 epHeK 60Hb1Hllla MA=O aieaau eKeH 6ec 
3JleMeHTie . Onap H= I ,Ne=2, 84=46, P= 15, Fe=26. Onap.UbIH, :>Kan;aH 
ChI3hlfhJ - 6ac Ch13hIK, TeMip 6iniK ChI3h!FhI cyperre, l\3J1aMcan11e11 6en
rine11reH. nae 3JICMeHrrep COH3H )l(Orapbl MA> I )!(;)He TeMeH MA< I 
60J1blll eKire 6eniHreH. XHIIHUIJlhlK TOllTap apaChl TeMipre ,[leHiH Mbl
Hay ep11eK 6oHhlHllla (6aCI\bl eKeyiH l\OCnara11,T.1a): 

{

"'16 
15±11 = ; 

0HaH ~pi K:apatt 11 x2=22, JKa11e 11 x3=33 . 
.[(eMeK, H.Eop KeCTeciHeH 6i3,T.1iH, KCCTeHiH, aHblpMaCbl TeMip 6iniK 

- 6ac Cbl3blK 60J1blll lllblf"Ybl. eKiHWi,[leH, 6¥11 TOllTap)lbIH, apaJJbll\T3pbl 
OH 6ipre ecenec Kenyi. Oehl apa,lla OH 6ip MeH 011 TOFbI3 apacbIH ecKe 
anaiibIK:: 

{
30=360:12 

19±11 = 
8=2+6 

Ocb1naitwa 6\Ql T¥PaH l\aK:nacbIH.lla, 0Th1pap,T.1arh1 OThI3 6anl\a :lKen 
coFa,[lhI. Ei3,T.1i11, Kecn!,[le 3J1eI<TpOH,T.1ap.nb111, aii11a.nhlc l\Y3TbI - 6eniHreH 
(rnpara11) aJia11, MRFhIHaChIH.Ua. M¥11.na Ke3 - Kenre11 3aTiap.nhl .nan.ai 
ecenneH canhICThlpyra 60J13,llhl. MbicanbI TeMip ca11bl11a 6aiinaHbICThl . . 
eKI Cbl3blK KepceTTIK: 

62±26={
88 

;36±26={
62 

36 10 

Aitrntthll\, ocw Chl3bil\ThI oprn.narhl 6iniI<Teri TeMipre I(occal\ 
I(a11.naii 6eiiHe IIIblfa.UhI: oH.nan Kapa11,bl3 ! 

KepHeKi, ;ipi TyciHiI<Ti 6ony yIIIiH 6i3 KeCTe11i11, acThJHa XHMH}!JlbII\ 
3JleMeHrrep,T.1i11, TOnTapra,3neI<Tpo11.nap.D.hIH, Ka6arrapra,(K,L,M,N,O,Q) 
Ka6aTIIIaJJapra (Spdl) 6eniHy KeCTeciH Kemip.niK. 0HblH, aCTbIHa aMe
pHKaH FblJlbIMhI .[(. ToMCOHHbIH, 1969 :>KbIJlhI JKaptt)IJiaraH KecTeci11 Ken
TipJ1iK. ( «pHysics So Lips», p.89). M¥H.D.a e3repMeni JK:lHe T¥P3KTbl 
3J1eKTpOH,T.1ap,ub11-\ 6ef1Heci KepceTinreH. CanhICThiphln I\apaca11,h13, ocbl 
yw 6ettHC 6ipiHe - 6ipi ):(;)JI K36bIC3,[\bl .neyre 60J13,llbl. 

M¥H.D.arh1 CI-\ 6aCThl Macene 3JieI<TpoH I(a6arraphlH.LlaFbl 
I(a6aTII1anapJ1bI 2 JKaHe 6 6onhm T¥PaKTaHyhl: (S+P)i=(2+6)=8i 

i=l=K, i=2""L, i=3=M, i=4=N, i=5=0, i=6=P=i=7=Q. Onap.LlblH, 
apaJihII\ caHJ1apb1 I 0 ))(:lHe 14. Onap.nh111, TeMipMeH 6aiinaHhICbl: 36-
26= I 0, 14+ 12=26. 6¥JJ KeCTe Heri3iH)le apHatthI KiTan )f(aJbmraH («An-
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XHMIDI» HeMece «AH apblCbI» ). 6¥JI )Kep.lle 6ipHewe :lKaHa eptteKrep 
KemipeMi3. 

AJI.llhIMeH aH.n1phIMbl3 «AJIXHMHll» MeH «AcTpononurn epTe.lleH 
6attnaHblCTblJibffhl. On Harbl3 Ta6nrn 6attnaHbIC. OnapJJ.blH. :lKeTicne
reH :lKepnepi rn6nrnT rhIJibIMblH Keweyin)J.en I<aJIYbIHa 6aiinaHblCThI. 
CoHbtH. canJJ.apbIHaH )J.:lJIJJ.i enweynep 6onMarnH COH 011apra :lKaJirnHJJ.bH<: 
apanac1<aH. lii3JJ.iH 3aMaHhIMb13JJ.a, Ta6HrnT rbIJiblMbl 3op :lKeTicTiKKe 
'lKeTKeH 3aMaH.lla XHMHll MeH aCTpOHOMml KaHTa Ke3)J.eCTi, acTpocpn-
3HKa JJ.YHHere KeJIJJ.i. CoHhlH. ap1<acbIHJla epTe)J.eri 1<artt)J.anapra I<afila 
opany)J.aH 30p 'lKeMic Kyr)' KepeK. OttbIH. Heri3i K,+rpaH :lKaHe J<a3ipri 
rhlJihIM )J.ereH TaKblphlnKa KeJie)J.i. 

Mb1Canbl, T¥PaH l\al(nacblHhlH eKiniK 6ocaracbl - Ta6aJI.UblphlFbl 
f¥TPa.u-(AHl(bl3) - hl.UblpblC 'lK¥Jl.llbl3.llbl .lley.uiH opHbIHa <<AIIXH
MHll.ll3» on rn6an.uwpbll\ S=2, 1<a6aTwacw JJ.eyre 6onap eJJ.i. 0HbIH 
Maa.uaH.wacbIH 8JITWHWbl KeK llioH,ali 'lK¥Jl.llhl3bl - Myunaptt JJ.ey.uiH op
HhlHa T¥PaH f\ar<:nacbIHhIH J".mu.nalirnacbl P=6 1<a6arrna ,!l,eyre 6ona.ubl. 
Eac1<a I<a6arrnanap conapJJ.bIH. apaci.rnna nen 6iny KepeK. TeriH.lle Kytt 
HeKepnepiHiH opTanwrw llioHalf=Myunaptt=70 mrrep=3eBc=Map.uyK 
eKeHi 6enrini. 0HWH aH.Hanacwttna OH eKi aiihl 6ap 6acI<a HeKepnep 
CaHhlHaH 6eniHin rnparau nerett niKip 6ap. Oehl JKfil'WHaH anwn 
1<aparaHJJ.a oraH ePTe.ueri aH,hlJJJ.ap JJ.a 3op M:lH 6epreHi .11.e TYCiHiKTi. 
AHl\hl3 6onca on Kytt MeH llioH,ail apacblH :lKaJIFacrhlp.llhl neyre 6ona
JJ.bl. Mb1canb1, MbIHa rypne: 

1+6 
6+2=8=4x2, HeMece --- = 4 

2 

2-cyperriH Tarhl 6ipnewe eptteritte K03 'lKi6epeMi3: 
114+ I 08+ 318=540= I 08x5. I+ 2+4+ 15+ 26=48=Ky+K= ...,..S. fi 
TeMip 6iniK 6oiiwlUla 'lKSTl(aH 6ec TeKTiH. 'lKHWHhl K;afrranaMa 

48=Ky+K6 - 'lKeTi 1<aT KeK. Oiinan l(apaHhl3, 'lKeTi ron 3JleMeHT - JKeTi 
[\aT K0K 6¥-ratt Mb!CaJI: 

OttaH KeHiH: 26+ 3 l8=344=86x4. 
86-cype con )1(_¥JI.llhl3 :>K)rpici roli. Oehl cattra KaMin JaM-3M.llhl J<OCCal( 

6ona.uhl: 344+940=26+3 l8+940=1284=214x6= !:i. 214 - )l(ayhap. OraH 
'lK¥Jl.llbl3 TeK 6¥PbllllblH 1(0CaMbl3: 1284+540= 1284= l 9x96=38x48. 

Ett.ni 3-cypeTKe opanaMbl3. 0Hb1H. aTLI: EciMi AxMa,n. r AJIAMH 
HOl(aT. K.¥Paima 61-cype aTbl «Ca<J>»,(' t )u......11. JJ"", ' CaH8Tbl 
61+201+14=27 6=92x3. Coima AxMa,n. arrhl naiiraM6ap xeneritti xa6ap 
eTinreH:~l -.........1(61, 6)=106+53= 159=53x3 



l 59=T=Hol\aT=53x3 - nali.raM6ap ymxini. M¥Jtbl )KOrap~a 

aiiTb1J1raH 6ac )l(ayhap yuIKiniMeH ca.nblCTLipbln l\BpacaJ<;, 6ona,nbl: 
)l(al\=)l(,,,,159+ l l 9x3= 159+357=516. 
l\bip=I\"" 159+450=609. 
OHaH lllblra,ubl: 3( 159+ 150+ 119)= 1284= 11. 
119+40=159. 
EKiHini )KaFb!HaH: ( 159+ l 50)2=618,640+ 26+6l8=666+618=1284. 

)l(orapb!Jla attTbIJiraH eKi caH)l.bl ecKe a.naHbll\. 542=2916 - naifraM6ap 
caHbl ( 15 - cype, 75-76-ruiT). Onapra l\OCLIMllla: 2605+195=2800; 
195=13x15 

( 86-cype, 12-an Ca,uur). 24x 11 =264 - 6ac HoTa ( :m-<I>apa6H). 318 
- llla,nH)l. ( 57-cypc) . 

Ocb! fiec caH)l.bl 6ec 6¥Pblllll\B l\0.11Mb13. Onap.nLI~ l<eprim cau.na
ph!H Wb!FapaMblJ: 

380+2605=2985; 2605+195=2800; 195+2916=3111; 
2916+264=3180 264+380=644- >KHLIHbl: 12720=318x40 

Ocw apa,ua 6ip ownan l\aparrbll\. «TeMiplli~ eKi 6acbl icriK» .ne
rett row l\ll3al\. Con eKi 6ac - eKi Hol(aT: I 59x2=3 I 8 - WAAH.n 6ac icyaT. 
Con caH natfraM6ap caHLIHa ecenettreH. On cettreH HOl\BT: I 59x80. On 
80 ~ CblHan CllHbl OJI eKiHwi K0K F¥fapa,u =AiiI<LIJ CBHbl; OJI FLIJILIM 
aTacbJ hlD.b1pL1c >K¥JUI.b13bl - An-hapMic. HeMece: 53x240 (53-AxMa,n 
>K¥JUI.bl3 ). 

53-cypem 
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r698 
Onaprn K,OChIMWa caH.n.ap: 380 ± 318 = i · 

l62 

698+382=1080=540x2, 
171+113=7 l x4=284=f ¥fapa.n.=<l>apa6, 
l 71=19x9=}\Hac= \i..... cacpaJ 13= 6ymrnH=.D:yan=wl:ii (61-cype, 

3-6-aJIT). 
650+634= 1284= ti. 65-Aca,D, ( AphlcTaH6a6), 634 - An -CaJ<H6 

..,..SWI (86-cype, 3-a.J!T). OHaH Wh!Fa,L\hI: 26+3l8+634+78xl1 =1836=11 
3x 12+480 - npOTOH CaHhl. 650+ 230=880=620+260 

f no= 360x 2 =(620-260)2 
444±276=1 

l 168 = 21x8 

0HaH Illhlfa,D,hJ: 618+ l 68=786 6ac 6aTa. 
EKiHilli )l(afh!HaH 486x6+ 318=29 l 6+ 318=2600+634. 
TeMipK83hiK:640+208=848=634+214 
M¥ima 214 -ti= )l{ayhap: 1070 -~ =21465=214x6=1284= He

Mece 2916+ 1836=4 752~54x88=54( 62+26). T¥JlaH I\al\IIaChI. 
266=214+52=3YMPY.A TaCbl - hl,Ublphlc TaChl; 3Be0+Al203 

+6Si02 =36+50+ 180=266. HeMece: 266+214=480=(214+26)1 

EH,ui 6ip oiinan Kapaiib!K. fam1M11 )l{ayhap )KapKblparaH JK.¥.ll,D.hl3 
(An-C8KH6)~H TeMipl\a3bII\l\a. On T¥JlaH aTaFaH FamlMH I\aJhlK. 
Apb!CTaH 6a6 COHhlH l\yJeriH,!l,e. Eip 6~'Phllll Il!h!FapaMbl3: 

62-26 = 36 =~=I 20.,33, 
48·6 288 8 g 

Onan UihlFa,D,bI: 

{
44" 

23"27' ± 20"33' = 
2"54' 

6¥JI ra)l(aHh!n epHeK. 0HaH Illhlfa,D,bl:2 °54'+7"6'=10"26"34' 
+ 2°54 =29°28 '= l 9° 28 '+ l 0' 6¥f'aH Kerrin opanaMhI3. 

I\aJipri aifrapbIMhlJ, )l{ep;.i.iH eJiHiH aiina.ny 6iniriMeH OHhiH Kyn 
aiinany )KOJib!HbIH )KaJbIFhl apacbJHbIH. K.HFamThlK. 6¥Pbllllhl 23"27'. 
)l{blJI MaycblM,L\aphl, IlaHF~t6ap .D:UHFbIJibl TaFbl TOJihln )J(aTKllH 
M;:>cenenep OCblFaH 6aHJiaHbICThl. 0HbIH 03i TeMip.D:iH. MarHHTTiK 
i<;acHeTiHe cora,D,hl. I\a3ipri FblJihlM.LJ.a reMip.n.ia anaTblH ophlHhl e3reme 
eKeHi aHbll\faJib!Il OTblp. 0HhIH, 6;:ipi ){(()FapbI,lla aHrbIJIFaH l<waH 
UihlH.LJ.bIFhlH HhlFaHTa,D,hl. li¥JI M::lceneHi «TeMiPKll3bll\» T8Kbiphl6bIH.LJ.a 
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KepeMi3. An Tapay.nwll 11:opTblHAblCbIH)ltl ailTaphIMhl3 imKy - Map)l(aH 
)l(aifbrn.na. 

24-H¥P cypeciH)le )l(eTi K,aT KeK )1(¥.Jl.Uhl3.L\aph1 Ky K6 
(..,.,S~26+22=48) 6eliHe 6ip iH)((y-Map)((aH (MepyepT) ChlH.Ubl .nereH 
.UYPH ( "5Y =214). b¥Jl 38T )!(~He caH )l{ayhap M8fblH8CblH)l8 (.JA~214; 
35-au). OcwMeH 6aiinaHblCTbt 6ipep Mwcan. Ocw caH)lw 6ac 6aTa ca
HhlHa K,OfC8Mbl3: 

rlOOO 
786±214= 

lsn"" 289x 2 = 26x 2 

Oltnan 11:apallhl3. AltTblJlraH yw caH (214, 26. 22) OHbill ycTiHe 
6ac11:w eKi caH ( 618+ 382~ I 000. 786), 6ip )l(ep)leH Wbll\fhI. OraH 
K.OChlMwa: 786+622"" I 408=88x 16. 

0HaH wwra.uh1: 1408+ 2 l 4x2= I 836 - npoTOH caHw. OH bl 6bmai1 
aJiyra 6ona.ub1: 304x9= 1836. M¥HJla 304 - An-pa)l(Hf (f"l")I) aiiHanMa
nbI (acnaH), (86-cypeT, 11- run). 6ip 6¥Pb1w: 0,897=cos32°6'/7, oHaH 
wwra.ubl 32''6'+6°4'=38°10'. Sin38°10'=0,618. 622 - htt~a caHb!Hblll 
0¥PbIWTblK. M~'lHi: 

6'n 
___:.::._ = 0.622 = Si1138"28' 
1000 

0HaH WbffMbl 38°28'- 19''28'=19". HeMece: 38°28'+23°27'+40°=1 
01°55'; M¥H.uarw 101°55'-6''4'- iH)l(Y (Map)l(aH) 6¥PbIIUTapw, 123°27'
)l{ep KiH.U.iK 6¥Ph1Wbl. 40°- nai1raM6ap C8Hbl. I\aH.naii M¥f)l(H3a?! 

TEMIPI\A3hll\ 

~.Ub13.Ubl acnaHHbIH. - I\¥c )l(OJlblHblH. (fanaKTHK8HbIH.) aiiHaJiblC 
KiHJliK )1(¥Jl.Uhl3bIH 6i3.u.iH. xaJIK.b!MbI3 TeMipK.a:lbIK. arnraH. Con aTay.llhlH. 
.nwwc eKeH)liriH K.a3ipri rhIJibIM TOJiblK. .n:rnen.nen OTb1p. AiiTwnraH An
xa.uHJJ. TyciHiri .ne coHhl .u.~nen.neii)li. 8t1.riMe aThIH .ua TeMip.llill epeK
we 1<.actteTiH Kepceryre 6aiinaHbJCTbI 1<.olt.u.h1K.. Ocb1 T¥CTa A6aii.nwH. 
:lfC¥M68FblH TaFbl 6ip peT ecKe aJI8HbIK.. 
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«/(apa :>ICep aomnaml\a 60.,7;>aH el\ell 

l(a3btHa iwi mo.1wH apmyp..1i KeH. 
lwiHoe JIC}'3 Mblll myp.qi acb1 .. 1b1 6ap. 
COJ1apow11 e11 apmblfbl l\allc1>1 eKeH? (lliewyi - reMip) 



Aywp Mernn.uap.uwH iwiH.ae 6aJJl\WfaH - 11Jla3Ma >Iq'Jl)J:hl3 3aThI
HaH 6eJJiHin lllbffb!Il, e3iHi!i aroM.UbII\ I\¥1)blJib!CbIH Cal\Taywhl 6ipiH
wi MeTann ocw TeMip. Con I\acueTi apl\aCbIH,Ua on 6yKiJI ranaMra 
>KaiibIJJFaH JK¥.!I.D.b13.D.ap,!1.a, onap]J,blii HeKepnepiH.D.e Ken rnparaH, 6aCThI 
opwH anratt. Can1<h1H)J.an Kiwipeliin, eumeH :JK¥1IJI.hI3,!1.ap.nbIH rnaTw
pw TeMipJleH 6onaTWHbl 6enrini 6oJ!hm oTb!p. I>hniH: )KeTi xaT KeKTi 
anaTbIH 6oncal\, on )la coHw KepceTeJli. MwcanhI, )l{ep,nitt; imKi e3eri 
reMip.aett. Eacl\a I\a6arrapwH)la .ua TeMip 6acTbI oph!H ana.nw. TeMip 
KeH.D.epi ,ue 6enrini. Tacrnp.uwtt; Kenwi.niriu.ue TeMip I\Ocnacbl 6ap. 
)l{ep.uiH; MarHHITiK 1<,acueTiHil{ 03i con TCMipMeH 6aii.1JaHblCTbl. 

4-cyperre (<A» ::ipni MeH 6enrinettrett 6elitte - Cb13WI< K.a3ipri 
ranar.111 f'hJJlblMHaH, acTpoqm311KallaH - KOCMOJJOfID!llaH aJiblHFaH. 
0Hb!H TiK 6afb1Tb!H)la aTOMJlapn,bIH 6epiKriri (Ii), ll\aTbll\ 6aFWrra (M) 
aTOMJlap.llhlli canMaFhl. Ottn.a 6ipimni opwun.a C)'Teri (H= 1 ), apTI<hI 
opwH)la Ypatt (U=92). I>ipiKriK Wbll{hIH.!la TeMip (Fe=26) opttanacK.aH. 
CyperriH: OJ{ )11'.afb!H.Ua 1'bl3b!JI 1<,aHHbU{ 6emneri - Mone1<ynacw reM (re
Momo6Jm) KepccrinreH (E). OttwH opracbUL:la TeMip (Fe=26). 0Hb!H. 
rnpT )11'.aFb!H)J.a T0pT a30T lN=7). OttbIH. :ipKru1cwcbl eKi.n.eH KeMip Te
ritte lKaJiracl\aH (C=6). OttaH ::ipi l\apali orr KeMipTeKTep Ke3eKTecin 
C)'TeriMeH l\OCblJiblU OTb!pratt ( CH=6+ I =7). Aiha KeTepniK TaFbl 6ip 
tt:ipce- OCbl a.HTblllfaH ynri 60\iwmna l\bl3b!JI l\aH TeICTec TaFbl eKi 
3aT 6ap. 0Hwtt; 6ipi ll\aChJJI )KanbipaI\"'rhI!i c:iyrre ~'TaTblH 6e:nneri -
xnopoqnrn. M\ffihIH: e3eriR.1le TeMip opwttwtt.ua Marttuli 6ap (Mg=12). 
EKiHinici )KhIJJaH-wrumHblll caJII<hIH - KElK )11'.achln I<aHbl reMOUHaHHH. 
tvlpI.ua TeMip opb!HhlH!la MbIC 6ap (Cu=29). Emli OChl ym JaTTbl ca
llbICTblphm l\apanhII\ 

12+14=26=16+10,26+3=29,38+17=55 
EKimni )Kaf'blHatt 12+ 26+ 29=57= l 9x3. )IU1blHhl an-Xa.a.H.n 

(reMip=3 l + 26=57). E¥Jiap.llhlli apach!H )KanFaCTblphln T¥PfaH Ca!Ulap 
( 10,14) 2-cyperre KepceTiJJI"eH 2 )11'.;me 6 apacbUma. 

Mµma 6ip Tat.tawa H:ipce a!ITbIJIFaH. a.n-Xa.AH.ll (57) CaHblH3 
epKew ( CaHaTbl - 151 ), caHblH l\OC3Mhl3: 

{

208=104x2 
151±57 = 

94=47x2 

A63!\: 52x2=104; 3aM 3aM: 47x2=94. 
0chltt'A8Fhl 208 can I<a3hII< caHh!Ha .m)J] JIJi=208. EH.Iti oiinan 

1<apanb11(. Ila.HraM6aphIMbl3.!U·U~ TaMama XaJl.HCLI OCLI apa.a.a Ta'\4ama 
Kepittic 6epe.Zli (XamujJa Amnaii myciH<)ip.'decimm). ap H:)pceuia. 6ip 
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epKewi 6onraH,ll.a XHMIUIJ1blK JaTrap.UhI« epKemi an-Xa.uH.U - TCMip, on 
6ac 6arnMeH 6aiinaHblCThI: 5 7= 31+26= 19x3. Ocb1 KanuWHbl« epTc,l.\eri 
I<:a3bl1' caH,l.\blFblHa ,l.\:m Kenyi, OHbll-\ T¥PaH TiniHeH Kenin - KocMono
rHH.llaH Wblf'Ybl rn~mwa M¥flKH3a ,l.\Cn 6ineMi3. OcbJMCH 6aifnaHLICTbl, 
TeMip.uia eKi Tin.ueri catt,ll.bII\ M:iH,Acri raxrnrihm ra.uanaT 6acb1 roii: 640 -
TeMip, 26 - Xa,ll.H.U, )f\llhlHbl: 640+26=666=222x3 (222 - HHCa<f>=ul...-~1). 
Ocblnap.uwl-\ 6aCblH J<OCl\aH TeMip l\a3bll\ 6enriciH OpxoH Tal-(6achlMCH 
6ep,l.\iK: 

- m (TeMip) 
- K (J<a3bll\), OHbl« caH.UblJ< M::>Hi 640+208=848. 

Tarw 6ip ecKe anaTbIH tt:ipce, J<a3bIJ< .uerett ce3.z.(ia apa6wa 6ip -rypi 
l\a3aKUJara ytt.aec: Xa.ay1<='-'~-!JI.!. Catt/.lhIK M::>Hi - 714. (li¥FaH KeHitt 
opa.naMhB ). 

54-cypem 
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4-cypeT ()K) reMOrJI06HH, )lf'HH l\hl3hIJI l\aHHblH e3eri. b¥Jl 0Te 
Ha3iK uapce KeiiiHri Ke:me Ta6wnrau. Ou,!J.a reMip.uif:I T0PT aroMLI 60-
naThlHbl 811IhlJIF8H. 0Hhlf:\ eKeyi 6ip l\a6arra (a-l\a6arra), eKeyi eKiH
wi l\&6arra (b-l\a6arra) 6oJI8,!l.hl eKeH. OJiap.uLu~ apa l\8Whll\fb1Fhl a 
1<;a6arra 36 , a- l\a6arrap apachlH,!J.a 25,2 . .A - 1<;a6arrw 1<;awwl(faH 
( 40,3 A ), lKaK;blH.ll.an (33,4 A ) OThlp8,!1.hl eKeH. K,auHl:df:I JICYPici, TLIHLIC 
any, T8Mhlp.ll.hlH COf)'hl OCl:dFaH 6aiiJiaHhlCTbl. 

MpihlH enweMiH.ll.e 38H.ll.hlJihlI<: 6ap: 

36·7 36·7 7 12 
36+-·2= 36+- = 36(1+-) =36-. 

10 5 5 5 

40,3-33,4=6,9=2,3x3. 
li¥f8H epeKme TYP.ll.C opany KepeK. 
54-cypeniH Keiiiuri 6eniri (,ll) «AmrnMHJ!» aT8.ll.hll\. 0Hblfl ce6e6i 

on 54-cypene KepceTinreu epueKTiH 6ac1<a TYPi . .slrnn M¥H.ll.a TeMip 
6iniKTiniriueu 1<:aparaH,!J.a OChl 6eilue WhlF8,!J.hl. M¥H).(a 6acl<:hl :lKaue 
afl(IDI 3JICMeHTTCp HMCK Chl3I<:hll\f8PMCH l\OCblJlFaH. D¥P8H).(8Jlhll\ 6eil
HC Wbl~bl. 0pT8,!1.8 COJl TCMip X8,!J.H,!J., I<:hlCl\8CblH8H 8ITTI\8H,!l.a cyperrif:( 
6apiH.ll.e TCMip ep1<em. Oilnan l\8P8Hhl3! A.uaMHblf:\ 8I<:hlJihl )l(eTrrec 
0JIWCM,!1.ep ... 
.Allnahra UJYXipniK. ByriH >K¥M8 KyHi, Taye1<en eTirr )l(a.3.lJ.bJM. )l(af:(Cal\ 

:lKepiMe 1<ewipiM C¥P8HMblH 01\YWblMHatt. 9/VIII-1999-JIC. 

TeMipJli TaHipiM ,ll::»yiT rraiiraM6apra M¥f:lKH3a eTirr 6ep.ll.i. Teriu
.ll.C TCMip TYCiHiri FaJtaMHhlH enweyimi MarwttaChlH,!J.a 6onyrn Jiaiiwi<:. 
TeMip .11.ereu ce:i.niH TeK ,11,ayL1CCb13 tterhri ::»pimepitt anaMhl3: T+M+P. 
OcLJnapJlLIH opblH,!1.apwu ayhlCThlpwrr l\ORMhl3, 6orr8,!J.hl: M+T +P==MeTp, 
JIFHH enweyiw. 

TeMip - MCTp - T¥MSP-T8Mhlp - TaMyp - fopi 6ip MarblH8,!J.a 6acTbl 
l\03F8JlblC 381'. 

l>ip TaMawa H::»pce I<:ll3al(fblt{: «TeMip.nil{ eKi 6aChl iCTiK (blCTbll\)» 
JlCreH M8FhlH8Cbl apa6w8,!J.a 6ap, eifrKeHi OH,!J.a X8,!J.H.ll. 6ipittmi TeMip 
6o.nca, eKiHWi MaFLJHBCLI eTKip - ymKip icTiK 6onblrr Ta6hlJI8.ll.hl. Te
riH,11.e TCMipJli eKi 6aCTbl MarHHT 1(8CHeTi C:lKeJI,!J.CH 6enrini 6ony 1<epeK. 
Coran Tari..I 6ip TBMawa Jl::»Jten 6ap. 

Apa611Ia 6iniKTiH (rromoCTiH) ueri3iH.ll.e eKi &Thi 6ap: MHxyp -
J_,_ =6iJiiK, Jl01U'CJICK 6iJiiri, HCMece MarHHT 6iniri. E1<iuwici 
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l\yTa6"" yhi 3lleKTp nomoci, acnatt non1-0ci, 'lKep non1-0ci, 1<oc no
moc 3a'IThl u~ Hal\HCaH .nen aTaH,IJ.hl. KaHe apa6ma Con-rycTiK no
moc= .)\...!JI ~I, 0H.TycTiK non1-0c .r,J~I ~I =,IJ.en onap,IJ.hIH. 
caH,!l.hll\ MattiH lllhlrapaii1>1l\: 

• 108·3 
Oil nomoc ...,....,..._,.. ~l l 1+51=162=54x3=-

2
-

Con nomoc yll...... ~ =111 +93=204=5lx4=17x12. 
Keiiittri catt,IJ.ap,IJ.a :mp Man.ma 'lKaTblp. CoHLU~ iwitt.ne 51 eKeyhme 

,IJ.e 6ap. Onap,IJ.aH UihlFa,IJ.LI: 

{
366=6lx6 

204±162 = . HeMece: 
42 = 7x6 

162 x 204 = 33048 = 1836 npOTOH C3Hhl. 
18 18 

6¥JtaH :meKTp MarHHT TOHl\blHblHaH aTOM)lap,IlblH. e3eri naii,na 60-
na.o.hl .n.ereH -ryciHiK 1)'a,IJ.hl. 

Tarbl 6ip nlMaUia epHeK: 
An X~H.ll. Mya.>1rn6=0t1.I<aH TeMip=o ~_,.. ~\ ,IJ.ereH KeniciM, 

ytt,necTiK MaFbIHSChlH,na 6onca, OHLIH. caHhl 6ona.n.hl: 

{
108 =54x2 

57 ± 5 l = 
6 

I 08 - Xa1(Thll\ caH, 6 - ra.rraMH. caH. 

TeMip.uiH )K\'Mcapyb1 my MeH Jq'CTap.D.hlH yu.uecyi .n.ereH TyciHiKKe 
Kene.ni. Tay )l{ep 3aThl, K.¥c acnau JaThl MaFbIHaChIH,ll,a. 11.6pahHMHhI!l 
J\¥CTapL1 MeH TUYbI - OChlHhIH. umapaTbt: _>.i6.. ~219+ 35=254. Oehl 
caH 6ip TaMama MHHepan - Tac caHhma ,ll,;:!JJ Kene,ll,i. (OraH KeiiiH opaJia
Mb13). 6iniK Maxyp caHhl .na COJI (.J.~=254). 

EH.ni 6ip TaMarua Hapce aiiThIJIFaH K.83bll\, apa6ma xa3yK.(7 l 4=.JJjl.i) 
ce3iMeH 6aiinatthlCTL1. 8iiTKCHi OJI 714=5lx14. Olinan 1<apat1,bl3, 
6¥JI TaMama KeniciM. ECTe 6onchIH 51=l7x3; 172=289 an paxHM, on 
ranaMHhlH 6ipiK 6ai'inatth1c Teri (47-cype, 22 - run). 

TeMipJ<a3blI< eKey, ywey, rnpTey 6onca: 51 x28, 51 x32, 51 x56. Oli
nan l\apaahl3 28- l\¥patt,narhl apin caHbI, on K.aH e3eriHiH. 1<opratt catthl: 
7x4=28 (4-cype). 

l\b13:iKi6eK, Macnac, An hapMic, f\(Tapa.n.-<l>apa6. Oehl ce3JJ.ep.niH. 
fi:lpi .ne rt.rnblMJJ.ap arncbl hl,D,hlphlc naHraM6ap eciMiMeH 6aunaHblC
ThI eKeHiH aHTTLIJ<. Onap,nLIH. caH,D,hlI< MaH,!l.epi: 107, 26, 1070, 336, 
284=71x4. 
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OcbuiapAbIH. yCTiHe, ocb1napra 6ai1naHbICTbl on KiciHiH. TarbI 6ip 
Hb1cnacb!H ecKe anai1b11<! On TOT= wji (TyT)806. E¥JI )i{i6eK aralllbI. 
0Hb!H. AQHi - )KeMici 6m1b1J1 HeMece 6a6n. Ocb1 TaMarna ararn cattblHa 
XB3YK caHblH l\OCaMhl3: 

80 . {1520=19x80=38x40 
6±714= 

92 

Hp. HeMece 190(2+6). 
OJ.inan 1<apaH.bl3. )l{ep MeH KeKTi )KanracTblpratt ~' ·~alllhI 

.nen 6inepniKTeH (264+536=800). 
Tarbl 6ip TaMawa H:'lpce naiiraM6apblMblJALll'\ ryraH )Kb)Jlb!Ha 

Xll3yi<; caHblH 1<ocaMbIJ: 

1
1284 = 214x6 = ~ = l070· 6 

714±570= 5 

144=122 

I<att.naii TaMawa cwpnw catt? ! 
OttaH wwra,nbl: 1284+ 714= I 998=222x9. 
HeMece: 1998+622=2620=786 
TaFw 6ip epHeK: 
714+504=1218=603x2=22 

A.rrrbl Anaw, Anawa XaH CaHAbIK. 6eiittecitt )l{ll3aMhlJ: 2 l 4x6+ 714= 
1284+714=1998=222x9 

TaFbl 6ip eptteK: 

{
1000 = 618+382 

714±286= 
428=214x2=107x4 

M¥ima 286=26x 11 epKew cypettiH. epKem rurrrap caHbl - Amrn
MHll HeriJri: 

{
26 

15±11= 4 

TeMip.11.iH. eKi 6acw icTiK 6onraH.II.a MblHaH.II.aH epHeK ¥Cb!HaMb13: 
714+62=776=194x4=97x8. 714+26=740=195x4=714+88=802. 
Ottatt lllhlr11,11.hl: 1998+802=2800=2605+195. 195+47=242 -an-

Xll,!U.Ip=an-6p)')K. 

714±92= {
806= ~_;. 

622 = c.S...»4 

Oc1>1 apa,na crui Ki.nipin, repr TaMama TaCTbl 6ip monhln eTeniK. 
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1) Kar6aHbIH, K.apa rncb1 ..i_,..1~1 = 242+71=313 
2) h~blpblCTWH 6eT TaCbI .ly>j = BeJAl2[Si60 18

]=266 
3) T¥PaH rnchl ~ Ca2(Mg,Fe2)5[Sip

22
](0H)

2
=441 

4) )l(attaprnc J"\:ili~= CaJF,Cl][POJ.t'254 

'lKHb!HbJ: J 274 
li¥JI TaMaUJa )l(;).IJ.irep rncrnp.IJ.blH, f\¥P3MbIH.IJ.a aiiTbJJlFaH ranaMH 

TeMip 6iniK :meMeHrrepi 6ap: (H, Be, P, Fe). 
n¥Jlap,!lbll-\ apacLIHaH UILira,!lbI: 

{
520 = 260x2 

266±284= 
12 = 6x 2 

HeMece:714+40=441+313=754 
TepT Tac CBHblH 6ac )l(ayhap YUIKiJI caHbJHa K.OCaMhl3: 

{
2558 

1284± 1274 = 
10 . 

0HaH wwra.uLi: 714+88+ 2558=2558+802=3360=48x70=56x60. 
T¥PaH rnc, .11rnn AxMaT Haccayu rncw c:iyJieJii Tac aTa.ria.uw, 

6aJ<b!T )Kel-(ic TBCbl aTana.u1>1. CoraH 6ai1naHLICTbl OHbl epHeKTeHMiJ: 
382+159= 441=382+53x3=382+T, M¥Jl.ll8Fbl 53 - AxMa,u, 159 - HOI<BT, 
382 - ;)YJIHe CaH. 

Tarw 6ip Mblcan: 714+108+622=144=382. 0HaH Wb!Fa.llbl: 

54±38={
92 38 

=0,7037=tg35"8' 
16 54 

OttaH Wblra.uw: tg36"52' = ~; 
4 

36°52'+35°8'=72" HeMece: 35" x60'+8'=2100+8=2108=1054x2= 
=(622+432)2. - HcnaMHbUI. 'lKbIJI 6acL1. 

I\¥.Pa11.n.a 38-cype ;)pinne11 6enriJie11reH: 
c= J =90. )l(Hb!Hbl: 38+90+88=2l6=54x4=108x4=432. 
EKittwi 'lKarwHaH on l 9x2=38, naifraM6ap cypeci ( 47) a.RT c&Hhl. 
EKiHUJi )KBFblHaH: 88-38=50. 
KeAittri caH 1<anaiibl - AmwHUihl I<BT MeTaJILI. 

l\¥pau .u.a :ipinneH 6epinreu: 50-J (2=100)+45. 
50+10o+45=195=13xl5=)1(ep )Kapwrbl (~ ""195). 
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b¥JI eKeyi .ne «AnXHMHJI)) epHeriH,lle OpbIH anFaH: 
2(6Kl+l)=C 
Kl=O, C=2, Kl=C=l4; K2=2, C=26; K3=3, C=38; K4=4, C=50; 

K5=5, C=62, K6=66 C=74; K7=7, C=86. 
XnMHJtJILII\ 3JieMeHrrep.niH. HHeJJT ra3,llapLI 6acbIH,lla )K;me 

8JIFblH,lla (2=He), (86=Rn). 0HaH 6ac1<a ymeyi 6ac TeK caH.n.apLI (14-
oT), (26=)1(en+)l(ep), (62=Cy+)K¥Jl.D.LIJ). 6ac1<a ymeyi .£<¥paH.na opLIH 
a.nraH: 38=c, 50=2, 74 - cype.n.e yCTiH,lle OH TOFhl3 aHTblJIFaH (30-MT). 

b¥JI epueKTi 5-cyperre 6ep.niK. EH.D.i OHLIH. cLipLIHa KeneiiiK. 
0pueKTe )1(81\lU8 CblpTLIH,lla eKiJiiK (2) - OJl FaJJaMHbIH. rrapJJbll\

»C¥6aHJJLII\ - eriJ.n.iK - JK¥fl Jaff.LI. )l(aI<;wa imiH.D.e 6 - FaJiaMH JaT - TeK
rep 6eiiueci. OJJ I<;a6arrach!rr acirr OThlPil.ll.hl, OHbIH. ecy weri - eriJ -
ceriJ Ki (O+ 7), i=O+ l + 2+ 3+4+5+6+ 7=8. OJJ AnTbl AJJamTLIH. OJJTMLII\ 
epiremi - Anawa xaHLI 6ap. CoJJ ce6emeH )ICBI<;Wa iwiHe oFaH 6ipniK 
( l) l\OCTbll\ COHblMCH K0pceTiJJreH epHeK IllhIKTLI, COJl 60HLIHlUB can
.nap (c) lllbll\fLI. Eip TaMalllacbl on caH,llap 6aCl\bl 6ec TeKTiH. 6ec TyJY 
Kerr )1(8.1\ 6eHHeciH 6epe.ui, RFHH 2(7+26+62)=2x95=190 T=50, )1(=50, 
K.=90; )l(ffbIHLI: 50+50+90=190. 8pHeK 60HLIHlll8 lUbll\l\aH CaH,llap.nbl 
cyperre KeJJTip.niK. CeriJ caH.D.bl eKi.lleM rrap.11a.n.hll\ 2+86=14+74=26+6 
2=38+50=88. 

{
180 

0HaH WbIFll,lJ.bl: 92 ± 88 = 
4 

OJJap.nhl 6blJJai1 6ip :lKaJaMblJ: 

62±26={
88 

50±38={
88 

36 12 

86±2={: 

{
80 

74±14= 60 

6ac1<allla aH'f1<aH.na 6apiuia )l(ffb!H 6ip.neil 6oJJFaH.lla (88), aiihlp
Macbl MyllleJJre ecenec. 12, 36, 60, 84=12(1,3,5,7). OcLIH,lla eH. 6acbl 
50=38+ 12; con 6oiihlnwa KepceTinreu eKi cype 6enrici: 38 c =90; 50-
2=13= l 00, )l(ffbJHbl - 190. TaMawa epHeK cblpLI! 

CanLICTblpblD Kepy ywiu cyper acTLIHa )l(CTi 1<:aT KeK MeT8Jl,lla
PLIH KCJITip.niK (onap,nblt{ acnau Opb1H.D.8Pbl 60HLIHUJa). 

Epre 3aMaH,lla JKaCaJJFaH 3¥JJ1<:apuailb!H aTLIH.D.8 TaMama capaii 
6onca KepeK. Con :lKeTI 1<:8Trhl capailFa Kipirr UlblFY ywiH >KeTi I<;aTTLI 
TCric aiiHanhln WLIFY KepeK. 6i3 coHwa periH KeJITip.niK. On 6aCTaJJil.ll.hl 
aihLIJJraH opr8,l1.aH (38). OraH caliirec YUJiMwi acrraM - Tau lllonrra
Hbl, oHbU{ MCTaµIbl MLie. Ow 60JicblH OJI. :m-<I>apa6a 3eprrereu UJ.¥F . . . . . . .. 291 



hIJHi=My~rnpal\=348J_p-o=l}>oKyc. 5lrm1 29x 12=348, ( 12=50-38). OraH 
opTa,nar&I xaK CaHbIH=l(ocaH caHbJH (54x2=108) l\OCaMbl3: 

{
456=114x4=19x 24 = 38xl2 

348± 108 = 
240= 12x20 

. 348 + I 08 = 456 = 19 aeMece. 348-108 240 · 

o¥Jl apa.na 38xl2=348+ I 08 rruKan cblp )[(8ChlpFaH. 8H1'KeHi (50-
38) 38=50x-x2 OaaH WhlFa;J.hl: x2-50x+456=0. OaaH WhlFa.n;hl: 

X"" 50±26 =25±13· 
2 ' 

x1=38,x2=12 
M¥J1.D.aFbl I 08 caabl eKiHwi TaMallla TYJ>MCH 6epinin OThipFaa 

ecTe 6oJichla. On eKi cypeHia caaaThrnaH T¥J>a,D;hl: An xa.n.H.n.=57 neH 
3;ipirr=51 

{

108 
)[(HbIHhI: 5 7 ± 51 = 

6 

Kefiittri caH l 7x3=5 l HeMece OHhl 6iniK oal\aH nomoc .n.en 
K:apattMhn: MyaJKi6=5 l =...,..,.,...,.. cattaTw. 

6ac1<awa attTJ<aH.n.a 1<acnerri Tep6eneTiH TeMip.uia oaTaHJJhl 6acw 
rnnaM,JJ.hl 6acrnii,ll.b1 - MOJIWhIJJbIK. xa1<HK.aT coraH .nerea nwapaT. 51-
cype.neri T;iaipi ;iMipiH H¥P ;'.lpeKeTiH ochinaH TycitteMi3. 

3¥aJil\apaailbJH capail.UhI apa;rny WonnaattaH 6acTa.JJhm Attl(bl3Fa 
(2-KeK, c&rnan=80) Kene.ni. OttbIK yCTiH.ne c=26. OttaH ;'.!pi 6ipiawi 
acnaa Alim Kene.ui, MeTaJihl KyMic=47, OHhHl yCTiH.D.e c=l4. M¥HaH 
Kellia Kyare, 4 -KeKKe KeTepiJJe.'.li, OHhIH MeTaJJbI aJJTbJH - 79, ycTiHe 
c=50 . .Il:eMeK 38 .nett 6acrnn, Ky1rnen 6ep,lJ.i (iwKi) yw KaKTi apanan, 
oprnJJhII( wel{6epre l\aHrn opaJJ,nhII\. Ottatt KeiiiH ea weTKi )l(CTiawi 
l(aTl(a KeTepinin, coaaH KeifiH I(aifTa,naH Kyare 1<apaif - OPT8Fa opa
JJa)].hl. Capaif apanay COHblMCH c+K;= i.J"D-J 190 6oJibln lllll(TaJJa)].bl. 
EapJihll\ lKaFhlHaH COJI epHeKKe c:>iilcec KenyiH 1<apaH.bl3! Capaii.nhl apa
nay )l(ypiCTepi 6oifblHWa MCTaJJ,D.ap)].bI )KHHal(TaHblK;. 
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47+79=126; 
79+26=105; 
26+50=76; 
50+82=132; 
82+29=111. 

)l(HbIHThlf'bl: 393+ 393=786 
)Keri l\aTThl eKi ecenen 6ac 6ara caHbIHa Ken,rdK. Mpma acnaH 

l\¥PhlJlhlChlH ecKe anhln, J\¥paH cypecitte cyiiettin, eptteK 6oHhlH
wa Chl3bln KepceTin OTblpMhl3. «on-<l>apa6H lK:me A6aih> KiTa6blHJJ;a 
aITThlJIFaH MatJI~iarrap M¥JihlH l\OChlMwa .naneni .nen 6inepci3. 

Cyperre aiirbIJJtaH raMawa epHeKTep.ni KimKeHe ruea6epnep, 
Cbl3bll\ apl(b1JJbl r<opwan KepcerriK. 

Onap.nhla apacwima l\OChlMWa MatJJµurrrap 6ap: 
786+ 79=865=7l4+151, 151 - epKern, 714 - Xa3YJ\. 

{

393 
HeMece: 242±151 = 

. 91 

Mµma 242=1l2x2= A.ll-Xa>1mp - A.ll-Epy)K ( 15, 85- cypenep) me 
M\ffiapanap. Onap FaJiaMHhlH apKewi, )KeTi N;arrhla Tiperi, ruiHa'lhlcThlH 
(wel-\6ep.niH. anMacyhl: 36x2=72). Oiinan r<apaH.b13. 0HhlH. opranhlf'hl 
Kytt \91 - AJJ-lliaMCH). Tarhl 6ip apHeK: 714+230=944=236x4. 
l\1:¥H~a 230 6ap.'lb11\ 1qmcran 3arrap11w1:1. - racrapAbIH. 6eiiHe caima
pw: T=50. )1(=50. l\=90 6om-aH.,!la .!l8.l\"Tap,nLI 6ip raHa per aaaMbB: 
T=)l(=50=50 'lfC¥11Tap eKi 6acThl l\=2 OHhl eKi per anaMbl3, 6on~: 
50+90x2=5o+I80=230 HeMece 50(IQ+92+88=50+180=230. 50 OpTBI\ 
-KyH. 

Ky1rni1:1. eKi cattw 6ona,a:hl: 91+79=170 - 1<anaM, eeMece: 
I OR+62= 170. 

{
170 

108x 2±62 = 
44= 108x2 =88+62x2 

T+lJaH l\ali;nacbl. 
)l(OFapLJ.Aa aJILIHraH 6ip cau: 236 ... Ouae llILIF3,l(bl: 382+236=618 

HeMece: 618+382=1000 · · 
TllFLI 6ip I<OPLITLllfALl cae.n.ap: 

{
298=214+84 

190±108= 82 

-



0HaH lllhlFa.LXhl: 82x3=246 c>Ke6ipenin) 214-84= 130=80+50 -
T¥PaH l\IU\nacbl 84=86-2=12x7. 

T¥PaH Tac - An- I\apttaHLIH 441, oFaH l\OC&Mbl3 J\¥.pau cype ca
Hbltt: 

{
555 =111 x5 

441±114= . ueMece: 
327=109x3 

{
566- 6ac - xaouc 

555xll = 
544=17x32 

COHblMeH l\8Tap: 348+ I 08=456= l l 4x4=39x3 
l\opblThlH)J.blJJ.B TaFLI 6ip Catt naiinlM6ap X&,nHCbl 60HLIHW8 

(M.I\aWl\8pH):laH). 
)l(aHLIHJJ.a TYJ>iK - (apa6wa) - ~..>ii~ 62o+58=678=113x6 - A6au 

CaHbl ( ((OJI-<l>apa6H )l(:lffe A6aii>>) 
Ounan l\BP8Hbl3 T¥PaH HHcact>LI: 678+ I 08=786 Bae 6aTa. 
CoHLIMeH OHLIMLIJJJ.LI: 
TeMipl\ll3bll\ TeKTepi, fanaMHblH FUan Kemepi - .nen 8lll\TBHMW3. 

Annaha wyKip. 
Ke.wU1iJiiziH Kewip. 

ll/V/ll-1996. 
OcLiraH 6aunaHblCTbl 6ip M:}ceneui «Yrn ApLic» aTa,LXbll\. 

YWAPblC 

AuaHLIH 81\ cyriMeH 6ipre .llYHHere KeJ 8Wl\8H aua Tiniuia 
l\83bIH8Chl 6iJJJ.epJJ.i 6apF8H caiiblH FLIJILIMHblH >KornpFbl wL1a1.1ua 
)l(eTCJley,ne. )l(orapb1JJ.8Fbl M81\8Jl8JJ.8 OCblHhla j3j 6ap. acipece 
«TeMipl\83bll\», «TwaH I\a1<.nacb1», «Bee TeK», «AnXHMHll», «YWKim> 
)J.ereH TYCiHiKTep TaJI8H T¥f'blpJlbl T¥JIF8 COF8,1J.bl. 

Conap,nbif'.I l\BTaphlHJJ.a TBFhl 6ip TapHxH TYCiHiK 6ap. On «Yw 
ApblC» .nerett ce3. Ottblff ea 6ipiHwi, XaJIK.bIMbl3Fa Kea TapBFatt TYPi 
1\8381\ XaJil\blHhll\ yw )l(y3iH -«Yw Apblc» ;J.en l\Bp8y: A1<apL1c-¥m.i 
)l(y3, 6eKapLic - opTa ~3, )l{affapLic - Kiwi ~3. 

Ta6HFH J<WblJiblCTbll\ ecen 6acbl ywKin;J.eH 6aCT8J18TblH,IUdFbl. 
6ac )l(ayhap ywKin M.iceneciH;J.e aiiTLin;J.bl. M¥:H.lJ.8Fb1 )Kf3 JJ.ereu ceJJJ.i 
.ne COJI MaFblHBJJ.8 aJI8Mbl3. BaCl\8W8 aKrl\BH)J.8 OW&l\Tbla yw 6¥Tf>I 
MaFLIHBCblH,!l,a HeMece bl.nbipblCTblH HblCDblCbl (aTLI) MacnacLI (apa6-
wa) ~ -ywKin MBFblH&CLIH,!l,a. CoHbla caH,llbll< M~Hi 1070. 
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On 6ona.ahi: 1070 ~ =107xl0=214x5. M¥ttAa 107 - l\hIJ=.)i 
apa6wa )Ki6eK. 0HblH eKi Tini 6ona,Ubl 107x2=214=)J(ayhap=.J4.J'!'-
6acl(w TeKTep Teri nereH 1111arb1Ha,u.a. 

Eip Tal\mwa H~pce ocb1 caH T¥PaH K,aI<nacbJ MeH ApblCTaH6a6 neH 
TiKenett 6aiinaHblCTW. CoJ1 apl\blJibl KenreH)J,e l\a3al\ThlH ym Apwcw .1:1a 
cott.!J,a, ecen-rbIJ!hlM 6acb1 na coH.n;a 6onbm Whlfa,LJ.hI. 

Onaii 6onraH.n;a 6iJ Tafbl 6ip M~cene KOTepeMiJ. fhrnhlMHhlH He
riJri rini 6onraH ecen. AE~ ece6i ne OCbI }\al\naAaH opwH anyra 
naiihll<Thl roii ! Ocb!Hbl 6ip Uionwn lllhffatthll\. 
AE~ ece6iH,neri ceri3 ce3.ui eKi ynKeH ronKa 6eneMi3: aJI)J.blttf"hl 

aJIThI ceJ. Kettittri eKi cm. 0Hwtt eJi .ue conaH:, eHTKeHi 6¥Pb!H ;ipin 
caHhl reK 2 6onratt, oratt 6 ;ipin Keilitt l\OChIJifail. ConapnaH 22 ;ipin 
aJIThI ce3: 

10+18+27+140+300+1000=1495 
Keilittri 6 ;ipin eKi c1n: 1800+ 2700=4500. 
)J(uwtthl: l 495+4500=5995=AE)J{)J,. 
Keilittri anTw :ipime apttaHhI mafia )KOi\. Onap aJI)J.bl!iFhl X<Hblp-

11ta eKineri rnH,6anapra cepiK peTiH)J.e aJibIHhln, ycrepiHe HOK;aTiap 
K;OHhlJIFaH. 

Eattl\arI I<apaH,hn: 

~\ 

- fl~:=~+2+3+4= JY. 
:-51'8= :-+6+ 7 = 

~ 
27=8+9+10= 

~ 
f140 = 20+ 30+40+50= 

440 
1_300=60+ 70+80+90= 

300+700=1000=1000=100+200+300+400=~ 

{
1800 = 500+6. 00+700= 

1495 4500 800 900 1000 2700= + + = 

j{fHH y=2, ..!.=500 
c=8, t=600 

~700 .l=4, 
...,...=90, ~00 
.l.=9, .l:.-~ 
t=70, t=lOOO ' 

------------
61x3=l83, l500x3=4500 

1 

2 

3 

4 

6 



Anrnml(hl anTbI ce:mi rnJi.uan J<apa11h1K.: 
1) ..... 10 ..... *YPeK, 6aCK.bl ott caycaK. (Kana6= 132) 
2) ..... 18 ...... I<aJlpaT, rnnaM cattbI (pa.n.a=206) 
3) ..... 27 ..... 81\blJI, f81\blJ1, TOPK.aJibl (F8(\bIJI=200) 
4) ...... 140 ...... FhlJihlM - KanaM (rwJibJM=140) 
)l{nbJHbl A6aii caHhl: 132+ 206+ 200+ 140=678= l l 3x6 
OHaH Keiiittri ra,nanaT=Httca<P caHhl: 222+78=300. 
Ottatt KeiiiH *BPhlJJf\afllH Anhm - caH Mblli. 
0Hhlli e3i 6wnail Wbira,n.w. EKi.neH napmlliMhl3: 

I\ap=l0o+200=300 
llJa-r=300+400=700 

1000 

O)'mteni yw, KeiiiH )l(eTi, 6ona,n;w TOJlhll\ OH = l 03 
Ett.ni yw ApwcJ<a opanatthll\. ApbICTaH 6a6 acnaHbI ~hl3 Aca.n. 

~I =65 1\81\nacbl eKeHiH 6ineMi3. On l3x5. 
Otthlli T¥P81\TbI owaI< opwHbl - yw Apblcw 6ony KepeK 

65x3=195= 13xl 5. 
13 - Ha~i3araii )!(;me 15- me cypenepi - ranaMH cau. Ocbl crumbl 

ran8MH yw AphIC .nen 6ine111i3. (Apbtc - ApbICTaH HeMece Eapwc). 

55-cypem 
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)l(orapbl,Ua 3¥J111;RpHRHhlH capaHhlH apanay.naH yrniHIUi KeK - OlIIaK 
CllH lllOJJmllfHaH 6acray KepeK eKeHi affTLumhI. 0Hhl}{ MeTaJThl MLIC 
(29). 0HaH eKimni KeKKe ryceMi3 - AHl\hl3, OHhl}{ MeTaJihl CbIBan (80). 
EireyiH I<OCI<aJUJ.n 6ona,uhl: 29+80= 109= 180-71. 0Hau KeHiH AHra Ke.i1in 
6¥PblnllML13. AA.ilhl« MeTanw KyMic (47). )Keri Ii.aTThll{ 6¥PWiarb1H 

6acw. Con ce6emi ottw MblHa Typ.ne aJiaMhl3: 47+7=54. MpILla e3i 
Aii.n.hl« J<¥paJUJ.arbl cype cauaThl (54-Au-I(aMap-AH). 

Kyure ,l.\eiiiuri ocw Apb!c CaHhlHaH 6ip epHeK lKll3aMl.13: (29+80) 
(29+80-54). 0Hatt lllhlnmhl: x(x-54)=N=5995=Afi)l()J.. 

0H8H Whlf'ailhl: : x2-54x-5995=0 

54±v'29l6+5995·4 
x= 

2 

x----54±164 
27±82; 

2 

xl=l09; x.2=-55. 
MiHe, ciJre acnau ece6i -AE~ ece6i. Ee;ti 6¥nap.:ru oI:IBH dpi 

.n:me.ll,!leihi.H TaMama epHeKrepre i.·eneMiJ. Om.m 6acbl YLmay: 

[214= 107x2 =Jil."aniap 
!95±l9=l . 

1176 =88x2 = (62.o.26)2 

liac &ml, ApblCTaH 6a6, )Kayhap. T+Pfili K,amacu - 00pi o-cYH
.118. Orr FaHa eMec aHm.'lFaH 38-caT (~-=90) ~He 50-~ (J =100) 
cype.11epiuin Kim och!Hlla. 8ihi--eHi 50-Ka<P ac:n.m.na 4-Kex - KyH, 
OHbl}{ MeTIUlbl ( 79=50+ 29). EKittnri :.Kafbma.H OHblll cype ca.Jil:.l: 

50+ l 00+45= 195. 
EtdHmi :nn..rnau 3S=l 9x2: 
ACMCK, 195+ l Q= 21 ·P 
0HblH \'CTllR' 19-cypeciHiH 1KCKe ;'.lpirrrep Oe~irici - ~d"3i' 

(apa6rna) ~ Khnc= 195. 6ipiHe -6ipi Ta,Iama ~..:i: K.elJ!iB GpaE.hl3-
CoRblMeu urap ecre 00.1chlH: .:i~-ca:i:n..-a-,:ioCThili.C.::=..-~~ 
AereH UT ~epiBia caBJ!(Llli. M:nmepiee 195. 

Omm 111L1f8P3MN3: 2605+195=2800=28(53+41)=7lx4(100).. 
~ 
2605 -~ qpwn.lC cam.I. Opin caBY - ~ T..fi .. l!le»ecie: 

5995=58oo+ 195, !q'IUa 5800=29x200=290x20=34SO ?{ J48...mpi.n:n 

· j{ Woa,aii HOT3Clil. 290 - MapuaM 



( 19-cype.) ~.>A. 
AttThlJIFaH Aca.A neH OHblH ym aphlCblHaH lllblFa,Abl: 

65 = ! = Sinl9°28'. 
195 3 

109°28'=90"+ 19°28'. 

}\ar6aHbU\ - TeKmeHiu opTallhll\ 6¥Pbllllbl. 
E¥FaH l\OCbIMllla Tarbl 6ip rIDKan epHeK: 195+ 19+ 108= 214+ I 08 = 

322=16lx2. 5-cypeTTe 57+51=108 ... 
KeiiiHri caH M¥caHblH aca TW!Fhl (t.......=161) HCMCCe IJ"'"I (7-cype) 

HeMece on KepiH6e~hiH iKeTi: 

7<20 +26) =7x23=161 
2 

Tarhl 6ip TaMarna epHeK: 195x4=780=78xl0 
284+220=504 (.D.OCTbll\ CaH). 

EKeyiHeH Wblra,nhl: 

{
1284=/l 

780±504= 
276=92x3 

HeMece:276+195+619=1090 
Ocwmillma )l(OFapFLI caHra opaJmLIK.. 
Tarbl 6ipHewe epHeK. 

(KaMiJI cau). 

195+57=252=36x7. OHaH WblFa,D,bl: 252x2=504=284+220. 

{
266- n~1pyo = .l_)Aj 

195± 71 = . 
124 = 62x2 

195+231=426=71x6. 

{
30.2=15lx2 

231±71 = 
160 = 80x 2 

Mµma 71-A+Jl+M- rJ1 231-A+Jl+b=)I 
TaFw 6ip TaMawa JK¥M6at\ epHeK: 640=195+161+284 
li¥JI apa,zi.a TeMip, K,a3al\Wa ( 640), 195 - iKapbll\ cau (86-cype, 12-

run ), aca TaJII\ iKaHe f¥'fapa,u=AHI\b13=<1>apa6 caimapbl (71 x4=284) 
6ipiMeH 6ipi ,!I.an 1<;a6blCl\SH. OJiap 6apbln 6ac )l(ayhap ywKiJI caHblHa 
iKanracal!'blHhlH K0p.l(iK. 0CLIJI8PALI lKeKe aJILID l\8pay ywiu 6-cypCT 
iKaCan,ll.LI. 

6-cypeT aTLI « Y w ApbIC». 0HLIH. 6ipuewe ce6eOTepi 6ip. CoJiap.D.bIH 
illliH.D.e ea 6aCTLI ce6en ApLicTau 6a6 1\81\DaChl - Aca,u R:al\DaCbl. 0HLIH. 
caH,ll.bII\ MaHi - 65= .l....I, OcbIHLI ym eceneceK 6ona,n,LI TaMawa opTaJJLII\ 



caH. 65xJ= 195. Oehl y111Kin.11.i1' aKmwac&rna Tar&1 yrn 6ac :>Kayhap 
yrnKiJI,!J.epiH CaJl,!J.bII\. 0Hbl1' Te6enepi T=l 59, )1(8J\T8pb1=)1(=516, 
~pnapbl I<=609. 0Hbl1' 6¥p&111nap&1: a=l l 8°52', b=47°56', n=l3°12'. 
Oc~SH Wb!FaTblH 6ip TaMarna 6¥Pb1IUThl 6ip,11.eH aiiTa irereniK: 
47°56'+6°4'=54°. M¥tt;:i.a 6°4' Map)l(aH l\blp.11.hlH )l(apbll\Tbl eKi C:)yJiere 
xciKTey 6¥Pb1Wbl. On eJi l\aJipri FbIJibIM.11.8 Jop opb!H 8JI8,!l.bl. 

liac )(Cay hap yuu<in.11.i1' yrn MfWeciHeH IUbJF8,!l.bl: T +)I( +I\= 
159+516 +609=1284=214x6=107x2=-=214, 107 - K;b!J ()l(i6eK), 214-
:>Kayhap. 0H8H Wb!F3,l.l.bl: 3(T + )1{)=3(l 59+5 l 6)=3x675=2025=452 He
Mece: 273x2+ 1284+ l95=9lx6+107xl2+65x3=2025=452. 

56-cypem 



OcLt caH 45 -A.uaM caHLJ (r..ll), weH.6ep caHbt 45(2+6)=45x8=360. 
0Hblt{ aHHaJlbll\ Cblt{apbl 54 (AJI-]\aMap-Aii). 
CoHblMeH a.naMHbltl aiiHacbl 60J1a,nb1: 

1~;1=25-16 = 9 ; 52-42=32 

(Mbtcblp ywKiJii). M¥H.n!lf'Ll 4-AH.ll.blH. MyweJI opb!Hbl ]\O)IH - llia)IH 
- AJI-CapaTaH, 5-KyHHiH. Mywen opbIHbl- ¥Jty - ApbICTaH (Aca.n). Co
Hb!MeH 1<arnp KyHHiH. eJi >KeTi 1<aT KeK oprncb!H,Ila, JIFHH 4-KeK (T¥PaH 
l\aI<nacLrn I<apaH.LIJ). ]\aiirnnayll!Lt >KeTi MeH ¥JILi J\¥paH.ll.bl TaH.ipiM 
naiiraM6ap 6epreH (15-cype, 87-a)IT). Con ruITTLIH. caH.11.bll\ M.,Hi 
2916=542. Oehl apa,na >Kayhap 6¥Pb1W, yw Apblc, T¥PaH l\aI<na - 6api 
I<a6blcy.na. MLrnay eKi caH f\aJiaii l\HhlCl\aH: 542, 452 oiinan I<apaH.blJ! 

OJiap,naH Wbil\l\aH 6¥PLtw: 

45 - = 0,83(3) = cos33"33' 
54 

0HaH WblFa)l.bl: 33°33 '+ 23°27'=57°=3 l + 26 An-Xa)l.H)I.. 
0Hbl TeMip aTOMblHblt{ 6aHJiaHLICTbl WblrapaMb13: 

847 
tg57=1,54 = -, 

550 

M¥H,aa TeMip aroM caJIMarbi: AF< = 55,847 

OcbI caH.11.bl eKi 6enin TanTbll\. M¥H.11.a 6ip TaMaIIJaCbl 23°27' 
)J(ep.11.iH. aHHaJILIC 6iJ1iriHiH. )f(OJiblHa f\HFaW 6¥Pb1Wbl, An-CaparnH -
illMH - K;o)IH - AH )f(OJiblHbltl 6¥PbilllbI. OJI raJiaMH eJiweyiw 6¥PbIW. 

0HaH XHCa6 6¥PL!Wbl Whlfa)l.LJ.: 
23°27'+ 2+47°56 '=71"+23"50'=46°54 '+47°56 '=94''50' 
HeMece-47°56'+46°54'=1°2'=62'. 
Tarb1 6ip TaMawa 6¥PLIW - 118°52 '-36°52 '=82°=4920/=246/ x20 
)J(ayhap YlllKin MeH Mb!Chlp ywKin.11.ep I<aTLICbl, 246 - )J(e6ipeiiin 

caHbl: 
0HaH Wb!Fa)l.bl Accm KaMiJJ TYP.D.e: 
246+195+209=650=65xl0. M¥tt,11.a 209=19xll=l\a38K. Oubl 6hl

naji )f(a3aMb13: 34o+284+212=836=209x4. M¥H.D.a Kyure ,11.eiiiHri 
\1fii uaKep.11.iH. cau.nL11<: MaHi I<:aJal<:TLIH. ap6arbl: 340-K;aMap=Aii, 284 -
Fpapa)J.=AHKLI3, 212 - 3yhpa - lllonnaH. 

OcL1raH AE)J(,U ece6iHiH. aJJTLIHWbl caJiH l(ocaMb13 (.11.yirne ambt 
KyH,11.e )l(apanraH): =~WT= 1Oo+200+300+400=1000 
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EKi 6enin iKaJaMwJ: ..::...:. .) I\p= l 00+ 200=300=222+ 78 
K,PlllT=300+400=700=~ 

ayem ym, KemH iKeTi, 6ommh1 TOJihll\ Qj: 
100(3+ 7)=1000=100xl0. 

Ym Apwc (AH-Al\apwc, AHl\hlJ=EeK aphIC, lllonnaH-)Kirn aphlc) 
KyHre HeMece opTaAarh1 l\ll3hll\Ka K,apTallll\a 6allnaH,!1.hl. fanaMH 
T¥Pal\fhI aTOM eJeri nporoH naH,!J.a 6on.D.w: 1000+836=1836=m. 

OJ;inan K;apat1.hn! l\aH,11.aii TaMawa uwapaT M.¥DKHJa. 
Eny TePT caHhlHhIH. ceJ.D.iK MaHi .:;_,.......;.. t-!)Ap6ar+xaMcytt. 0HhlH. 

caH,11.hll\ MaHi 273+ 756= 1029= I 000+29 (Mhlc-lllonnaH). 0Hw iKHwpMa 
aJIThl caHh!Ha l\OCllMbl3: 

(26 ]± ~4 ]= 1086 ± 1029 = {
2115 

= 
4 7 

x 
45 

57 = l9x3 

K,apaH.h!J, l\aH.D.aii TaMawa catt.D.ap. Yw ApwcThlH. JJieKTpOH,11.hlI< 
CaH,!1.apbIHa opTaJihll\ CllH,!l.hl I<OCaMh!J: 47+80+ 29+ 195=351 =An-Capa
Tatt=ul..:ij...,. JI 

=351 - lllrurn-K,o_srn-AH.D.hlH. yiii. naHraM6ap .naH.Fh!Jihl. On 
iKOrapw.D.a aniiTwnraH )f(ep.D.iH. ociHiH. l\hlH.hlPJihll\ 6¥Phlllih!Ha 6aii
naHh!CThl (23°27'). )f(ep 6eMeyitteH (3KBaTOp).(aH) OChlH,!J.ll KeaiCTiK 
weH,6epi An-CaparnH naH.rh!JibI 6onwn rn6brna,uw.1>¥JI eiKenri FblJibIMH 
rn6Hrn TYCiHiK. On eJi MeKe MeH Me.UHHe apacwttaH ere.D.i. 0HbIH. 
hmKpll,!l.a 6acbln eTKeH JJ.llH.FhIJibl ,!l.ece 6oJill,!l.bl. 

Ocw .D.llH.FhlJI caHbI AE)I{,[( 6oHhlHUia l\aJiaH UJhll<I<aHhlH. (Tarw 6ip 
TaMawa ecen): 4914+[26]+452. 91x54+[26]+2605+ 195=49l4+1086+ 
2605 +I 95=6000+2800=8800. 

{

8800 
10(620 ± 260) = 

3600 

OcbIMeH 6¥JI cypeni TOl\fllTa T¥Phlll, och!MeH )l(aJIFac 57-cypeTKe 
KeweMi3. 0HhlH. aTbI: Ao:>K,A ece6i: 

Apa6 aninneciHneri 28 dpimiH. rnt1.6acwMeH l\aTap, aiiThlJIY 
(Ol\hlJIY) n:miJiMeH l(aTap caHJ-lhII\ M:lH,Uepi 6ap. Orrap, con caH.D.aphl 
60Hb1HL11a ceriJ ronl(a ( ce3re) 6eniHreH. EiJ con ceriJ ceJ.D.i ceriJ pra 
opH81lllCTblpbln, 0PT8CLJH,!l.a llCHLIH CaHLIH K,Oii).(hll\. D¥JI TOFLl3 ¥" 6e.n
rini T¥PllH I<;aK.nacLIHLIH. iwiH.D.e. Con apl\hlrrbl Ali)l(,l( ece6iH = ~I 
..,....._ acnaH K,¥PhIJILIChIMeH CaJILICTLipLin 1<apaHML13. An.!l.LIMeH aHTa Ke
TepiMiJ, aHTLIJIFaH yrn ApLICTLI OH. lKlll\fllH, MYllleJI met1.6ep CLIPTLIHaH 
6enrinepiMeH KepcerriK, I-AH, 2-AKI<Ll3, 3-lllonmm TaH. lllonnaHbl
HaH ( 3¥JII<apHaHLIH CapaHLIH l\8PaH.LI3) J>acTay. 0H8H Aiil\blJra. OnaH 
Aura Kene,!l.i, oHaH KyH.D.i ailliana,!Ud (4-KeK). li¥Jl repreyi ~ 
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6aCl(bl ap6aF273=~_;1=9lx3"'273 (yw Apwc, KyHre )l(ll.JlFBCl(aH (91-
AJJ-lliaMCH -KyH). 

6¥J1 apa,n.a ecKe rum KeTepniK 6ip M8FJ1¥MBT 86-cype.ne, 11-12 IUIT
Tap.na aHHaJJMll.Jlbl Jarrw acnaH, *aphll\ Jarrw )l(ep .nereH. 

Ottw11 )K8:lb!JlYbI: Apitrnr-( caHaTbl) ~)I= 304 
Apca,nr-(caHaTw)E:.i...a.!1=195 

302 

Oci.1 eKi TYCiHiK Gt.matt 1<a6wca,Ai.1: 
(47+80+29+79)+195+786=1216=304x4 
0Hbl :)pi l(apaii 273+ I 95=468=52x9 HeMece - 235+38=273. 
EKiHwi il\8Fb!H8H A6)J()J. ce:i.nepiHilcl 6acwH,n8.Fbl Tepr ce3iH A6aii 

. 57-cypem 



caHLJHJJ.aFbl TepT ce3 periime a.JILln t<apa,nLIJ<. l) :>KypeK= 132, 2) 1<aiipaT 
= 206, 3) aJ<bln=200, 4) FLIJibIM=l40. Omm lllbIFa,nbl: 132+206+200+1 
40=678=113x6. 

Eact<ama aiht<aHJla, OJI e3i TepT ce3 caimapbIHLlll )l{HLIHbl 6ona
.llbl opTaJILII< )l{ep JKapblt< caHbl: lo+l8+27+140==55+140==195. Oehl 
eKeyiHiH. l(aTb!HacblHaH lllbIFa,nbl: 

195 
=0,2876==Sinl6°43' =tgl6°3' 

978 

0HaH 6ac 6aTa CaHld KQMiJI 'f\'P.llC IDLJFa,nLl: 

16°3 '+ 36°52'+78°5'= 13 l°= 786°'=786x10 . 

EKiHini JKafblHaH: 

630261
-16"43'=15° 

2 

HeMece: 63°26'-l 6°43 'x2=(63°26'-33°26')12=360° 
~a 36°52 ' - hl.D.blpblC 6¥Pbllllbl, 63°26'- fl¥X 6¥PLlIIILI. 

Aihb!JIFllH eKi IUITt<a Aca,n (ApblcTau) cam.Ie I<OCaMLl3, OOJia,Qbl: 
304+ 195+65=564=4 7x l 2=94x6. OcbiraH 6ac 6aTa CaHblH KOCa\lbl3: 
786+564=1350=54x25. EH.D.i Afi)l(,A caimaphl MeH A6aif caimaphl ca
JlblCTblpaMLl3: 

Io+ 132-=142=7lx2 
18+206==224=28x8 
27+200=227=454/2 
14o+140=280=28x10 

~a: 454+165=619 HMaH CaHbl. (47+53+65)=33x5-=15xll, 

{

26 
15±11 = 4 

Tarhl .na 6ip- exi TaMama epHeK: 

{

7860 
. 6780±(807 +273) = 6780±1080= 5700. 

{
6780 

5700±1080= 4620 



{
748 = 678 + 70 

462±286= 
176=88x2 

OH.nan I<;apaHbl3, TaMawa Faxcan caH.D.ap. 
TaFbI 6ip 6¥Pb1W: 

JOO+ 
195 

= 
495 = 0,495 =sin 29° 40' = tg26"20' 

1000 1000 

0HaH WblFa.nbl: 

26°20'+23°50'-38°10'=12°; 29°40'+ 13°12'+76°=1l8°52' 

fa.riaMH 6enrini 6¥Pb1WTap. OttaH WblFa.nbl: 

{
88 = 62+26 

76±12 = 
64=82 

AE)J():{ caHhlHhlH )!(Hb!Hhl: 

5995=580o+l95=29x200+195=290x2o+l9S 

M¥ff)l.a 29-MblC, 290 - MapHaM ( 19-cype ), 195-KhHFC= 195=~ 
(con cype.ne ). Oifnan I<apaHhl3. On e3i: l 3x l S= 195. HaxcaFait, Tac 

cypenepi. 
AE)J():{ ece6iHil-( 6ecittwi lKaHe anThlHWhl cemepiH 3JlaHbll\: 300+ 

I 000= l 300=26x50=52x25 xaM.ZJ.hl catta epHeKTiH eptteri. 
A.rmahrn myKip. llihlH.ll.hll\ imereH oiinapbIM.ZJ.bl OpTaFa C3Jl.ll.blM. 

)J(al-(CaK )!(epiHe KemipiM C¥PaHMbm. HcnaMFa icyaT 6ep TaHipiM. 
8MHH. 

17NIII-1996. 
I\Opb!Ta Kene aiiTap1>1M, AcnaHHb!« KYWTi aiftta.riblcbl HcnaMFa 

hH~a lKOJJblH awTbl: 
304 - An-pa)f(HF (~ )\ ) 
3 18 - llia.nH.D. ( ~ ) 

622 - hH)!(pH (i.S..»" ) 
OrnH }\ar6attbll-( (TeKweHiH) aJJTbl )f(8FbJ l\OpFRH 60.Jl,llbl: l 13x6+62 

2=678+622=1300=26x50. 
M¥J1.11.a 26-TeMip-Xa.D.H.D. (5-KeK Apaif), 50-I<aJJaebl - 6-KeK

llioHaH. 
EKiHwi 'lKBFbIHBH OHbl 6blJiaH >Ka38Mb13: (8o+50) 1O=1300. M¥ff)l.a 

eKiHllli (80-CblHan) 'lK:lHe aJITbIHWbl (50-I<3JlaHbI) l(OCbl.Jl,llbl • .l{eMeK, 
T¥Patt l\almacwtta opWl,lUdl\. 
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EH,uiri 6ip I<OpbITblH.UbI )J(eTi J<aT I<ElK )KaiibIHJJa )K;rne J<aiha.riayrnbI 
48(xM):>KaHblHJla:542+48=2916+48=2964=247xl2 

247-Mapya Taybltta )f{eTimni peT 6apraH,ua )J(e6ipeiiin.uett 3aM-3aM 
xa6ap eTinreH. CoHwMeH ocbl eptteICTe naiirnM6apblMb13Fa l\aihanayrnb1 
:>KeTi MeH ¥nw J\¥.paH .ua 6ap (542=2916, 15-cype. 87- al!T). J<aiinaylllbl 
48 6ap. ha:>Kap acnaHHbIH aiiHaJIYb! .ua 6ap, OHblH 18-MYllleJii .ue 6ap. 

¥nw J<¥patt (An-J\¥Patt=382ui.)li) cam,rna An-PaxMatt+An-Pa-
XHM CllHblH l\OCaMbl3: 

{
1000 

618±382 = 
236 

OttaH Wb1Fa.n1>1: 

HeMece: 
{

450 
236±214= 

22 

{
1236=618x2 

786±450= 
336=48x7 

8ynue fWKill ca11oapbl. 
J\¥p8HJla aihbIJ!FaH IUITiap.ua H¥J> (256), )l(ayhap (214) ryciHiICTepi 

6aHJlaHblCTbl eKeHiH 6aHl\ay l\HblH eMec: 

f470=47xl0=94x5 
256±214 = 

l42 = 6x7 = 2lx2 

0HaH mLira,ubl: 212=44 l - An I\apttaHLIH = T¥Patt TaCbl. 
Eac 6arn cattbrna )l(ayhap caHblH l\OCCal\, attTblJIFaH ~YJIHe caH. 

AE)l(,[( ece6ittia al\hlpFbI caHbI lllhlFaJJ.hl: 

{
1000 = 618 +382 

786±214= 
572 = 26x22 = 286x2 

Keiiittri caH 26x22, J<¥paH.UaFbl )KeTi l(aT K0K lllblpfil(rapbIH 
KepceTeJ1.1: 

26 -fi (apa6llla), 22 ---.,..& (apa6rna). CoHaH lllblFaJJ.bl )l(eTi 
l\aihanarnH - 48. 

JIFHH: 26 ± 22 = { :
8 

0Hbl iKOF3.pbl,L\a Kap.uiK: 786-450=336=48x7 - An-hapMiC. 
h~b!pb!C :>K¥JI.D.b13b1 - f¥fapa,n - AHl\bl3. 
OH.nan 1<apacaabl3 6ip T~tallla.naa 6ip TaMaJIJa rya 6epe.D.i. 

)l(ayhap.D.bl 6¥Pblm, TYPiHJle 6ip R;apaiiLu\: 



214 
-0214=1 12"5' 

786+214 • g 

0Hhl Map)l(a.H l\hlp 6¥Phllllh1Ha 11;ocaMhl3: 101°55'+12°5'= 114" = 
19x6 = 38x3. 

Cype caHhlHa Ke;uiK. CornH 6aiiJiaHblcThI: 

640±38= . 
{

678 

602' 

OHaH lllhlf'~bl: 

602 ± 38 = {
640 

564=47xl2 =94x6 

[19]=602 
TaMawa JK¥M6a11; yw AphlCl\a KeJie~i. OcLIMeH 6ip TOI<Tam.m 

OHJISCaJibll\. 
AnnahHbIH. 6epreHiHe myKip. 11.cJiaMra l\YaT 6ep! 6MHH. 

l 8/Vlll-1996. 

f'AJIAMH H¥P lllhIPAf'hl 

IlallraM6apb!Mhl3~bIH. 6ip xa~nc&rn 6a6aMhl3 8n-<l>apa611 el{6eriHeH 
a.nbm JKoraphl)J.a TaJI)J.araH e.uiK. Con M;;icenere 1<aiirn opanhm, coHhl 
;}pi l\apail )J.3Mh!T3Mbl3, ettTKeHi OJI M;;ICCJlC faJJaMHblfi 6apllb11\ Cbl
pb!H iwiHe anrnH 6ac1<b1 M;1cenc. J-)i3 OHhI 6ac xa)J.HC .1J.en arnHMhI3. 
0Hh!H ce6e6i Mb!Hay. Eip KyHi fa6/1onna ¥Jibl )!{a6p .1J.ere11 caKa6a 
na?iraM6apbIMb13JJ.aH C¥panrn: - AJ1Jiah11b11\ 6ipiH111i )i«lpaTKaHbl HC 
H~pce 6on.1lbI eKeH? - .nen cornH uaiira~16ap )Kaya11 6epreu: ((0J1 H¥P 
m1611i11.ui. 11;1 )!{a6p)> - .n.ere11.Y.L;.Y ~~ _;_,.:i ~ (Ta611."a111 ."1>U11>1 .. 111>1111>111 

:>1cci.WJNbl ac1>1R1>t .11cari1>1111'Ja, Ko(:\/o.w.·w1. Cma.ltt~\·'.'l, 1950 .J1c). 

Oc&1 xa,UHCThII-\ catU!hlK M;IHiH ;1c 6cpcMi i: 

11+256+82+11+206=566. 

Ta6HraT rhIJlhIMhIHhlli 6apnhll\ CblpJihl c11naThIH imiHe anraH 
J\¥paHHblH. 6acrnyw OCbl X~HCTaH ~eyre 6oJI~bl. 0Hhl 6ac X~HC )J.e
yiMi3 CO.!J.aH. 

Con H¥P.ll.hlfi KepiHicTepiHeH Mbicarr.uap KemipeMi3. 24-H.w 
cypeciHeH axrrap: <<AJIJiah Kt:tKTep,~eH !l<ep.n.il:\ 8¥J>_b1, 01;1~n~ ttw_hlHbla 
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MhlC:lJlhl: lwiHne )K:lphll\ 6ap KYbIC CIUll(fbl. )l{apbtl\ ai1HeKTiH, iwitt,!l.e. 
An .,iiHeK 6eHHe iH)KyiJ.a~i 6ip m¥JiiJ.h13. llihtrbICTa, 6aThICrn 6om.iarntt 
6epeKerri 3:JHTYH Mal1h1MeH TaMhnh1nanh1. ... » (35). 011an ;:ipi l\apai1 
6hinai1 twrctt: << ••• £apJihlfbt oJiHe TaH HaMa3bIH. Tacfo,JrbIH 6ine.ui (41) 
OcbI ru1rrapnaH 6ipttewc aTaym1p am1i1b11(: 

- . ~ wS .< ""'"L:... · ,o. l..i:i...:a... I .<-: « o • ~ 1' I.) J . _,... . . J '- . _,............ JJ u-'-" 

H¥prn MbtCan l\YblCTarht tllhIHhT JUbipal\ iH)Kyna~i K0K. 
Al!.TTblH caHJ-lhlK. M;-n1i 60Jrnnh1: 560+256+ 387+ 141+ 14= 1368= 

19x72=38x36=114xl2 
26+22+214=262""H= '1'2(i"l62'1': 262x3=786. 
6apnhffbl JKeKe-)KeKc rnMawa ca11nap. 570 - MayJiy.n )KblJlhl. 
K,opbITbIH.llbt.ll.a 6ac 6arn cau;~apht: 19 ......... 786, cype ca11naphI 114, 

)l{ayhap catt.n.apbt (214. KyMic - Aft) caH,Uapht (l41=47x3), OT caHbt 
(14). J<aihanattMhlw (acnan) ~)I =304 caHhIH H-¥-'P arnwhlHa 
l(OC3Mhl3 ( ·~ =503 ): 503+ 304=807=0Tblpap caHh! Whll\Thl. 

86- AJI-Tapl!I\ cypeciHJle )KapKhiparaH )K¥Jl.Llbl3 an-CaK.H6 aTanraH 
(~~\ =634). Oehl caHrn Ky K6 (-,..&fi =26+22=48) caHhIH K.OC3Mhl3 

00.Tla)lbt: 634+48=682=A;1-M11Cal\(.3~i) 6ac l!MaH. 
OcbI caHnapra HeriJnemett Ken Tal\lawa epttcK 1-cyperre 

KepceTimli. 0HJUU-ht KemipimcH Man1~1arrap eTe n:peH. O.irnpJlhI 
rnnnan Kepcery KllbIH. A;rnlina. I\OJI.ll.att KeJire11i11we, Amrnh l\a.JJaca 
)KU3h!H K.apai1blH. 

AnnwMett f anaMHbIH TeMipl\a3hlK. Tiperittitt ca11nhll\ M;:>tti 
)l{ayhap a,11-CaK.bt6 mapl\hiparaH )l{ayhap ~;lhl3 caHhIHa Jl;:>.11 KeJie,IJ.i: 
640+ 208=214+634=848. 

D¥JI Tepett MarbtHaJibt tt:ipcc. 6acl(awa aiiTl\aH,;ia ra.JiaMHbIH. 
maMw1>1pal\ l)'pa )KOJihIHhIH. :>.t¥Hapacbt nailraM6ap,J,hIH. JK¥-11,.Qb13bl ;:ien 
6incMi3. AJJ-Cal\bI6 86-a.1 Taphtl\ C)''PeciH;:ie attTblJla.J.lhl. OJJ cypeHitt a.ri
mapbII\ c03i=.J}.,..JI = 341. OH hi eKirc Ke6eliTeMi3. 6oJia.J.bt: 341 x2"'682 
- nr1111 an-M11caK. caHhl. 0.'1 )KOFapb1.J.a aliThJJ1.'lhI. EKittwi )K3fh!HaH 
co.11 86-cype11i1-1. )Ka!llthl 6ac 'lKllhIHbl 60.11.allhI: 86+ 34h I 7=444=222x2. 
6enriJ1i 1rncacji caHhI, nxy.1 caHhI J~ - 'll\hl:1)K)'. 

TeMipt<a3hll\ caHhIHa :iym1e caHhlH l\OCaMhl3: 848+382=1230= 
4lx30=246x5. 

TaMama epHeK. 6ec cjiapbI3, 246-)l{e6ipeiiin caHbl. Oehl ca11rn aii
ttarrMachl (3aT acnatt) caHblH I\OC3Mb13: An-pIDKHF(t"')l)=304. 

304+246=550. 6¥J1 6ip 6enneni catt: 6ec Ail (5xll)l0=50xll, 
HeMece }\ona AH=}\anatthI 3!J!hlHµt~ acna11: lllo1-1.+Ai!· YnKeH+Aii. 
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AttThlJlFaH )l{ayhap caHht ~WJI .>4 y,.. = l\hl'.3 AH caHhJ= I 07 --1\bn ()Ki6cK): 
I 07x2=2 l 4. HeMecc OH bl 6butaii >KaJaMbt'l: I 9x6+53+47=114+ 100=214. 
53 - )K¥Jl).(W3, 47 - KyMk - Aii naiiraM6ap cypeci. 0HhlH Wbinl).(hI: 
444+ l I 4=558=62x9. T¥PaH }\aKna ca11b1, TOpl\UJlhI TOFhl3 HeMece 
444+ I 04=548=A;HrnKyTacbm me. I 04 - A6aK=52x2=26x4 (xaM)l,bI, 
Xa).(11,1\). 

Fa>Kaiihm 6ip rnMawa mnapaT caHrn Ke.1teMiJ. 
)l{ep.11.il{ e'liH-tl3i aiiHaJIY KiH,L\iri MCH Ollbll{ KyH.ni aiiHaJiy >KOJ!b!Hbll{ 

apaChlH!lUFhl l\hlH,blp 6¥pbllllbl 23"27' CKClli 6eJiriJii. )l{b!Jl MaychIMbl 
COF<lH 6aiiJIHllhlCTbl. OH bl Mbllla Typ.ne )l{a'.3HMbl3: 23°x60 '+ 27'= 1380+ 2 
7=14°7'. Ocwrau )KeTi l\<U' KeKril{ /KeTi MeTaJI caHblH l\OCUMh13 (47+80 
+29+ 79+26+50+82=393). 

1407+393=18ll°' =30''. 0TblpapJ\U OThl3 6an, JJ.~JI we!l6ep cauh1 
lllhlta,l.J,hl: 

39
]_ + 23"27' ~ 6"33' + 23"27' ~ 30" 

60 

0i1Jian l\Upacal-(bl3, Tepe11 M!13M¥H.Llbl 3UT 6¥JI. faJiaMHblH aiiHaJlhlC 
- Te11repMeJii l\03FaJlblC 38!1bl OCblH)J.a >KUTblp. 0Hb!H TaJI.AUYh!H opTara 
canaMbl3. On caH.AhI 011 eKi MymeJt caHhrna ecenettMiJ: 30x l 2=360, 
HeMece: l 80°x 12= 108x200. OiiJian l\apanhn: 54x2= 108 - Xal\ caHbl 
HeMece AJI Xain1.n+My)l{h16=...,.,,.. yi.l;..i.:...ll=TeMipl\a3hII\ MaFhlHacwH,na. 
A.naMHbI!1 6acblH ct1J1TyCTiKKe - TcMipr«l'lbll\l\a l\aparyrn Tblpb1ca.uw. 
Tipi.ne .ne. eJireH.Ae .ne, ei1TKeHi oJI el{ T¥PaJ\"'fbr >Kaiinw )l{aTwc: 

«Tmtip l(m1>11{ ,)f('acma11nai1, 
/(}' numa~mi 6ac111a11nmi, 
£p,1epdi11 ici 6ime.m»J 

- .nereH MaxaM6eT Lll\bIH. 
8-cyperri11 Heri3iH'Ae 6ipttcwc ca11;1ap >KaTblp. An,nh1MeH we!l6ep 

opici weKri catt: 618+382=1000. Omrn Uibit'a)l,bl 0,618=Sin38°10'. 
Ocb1Fa11 6ai!JtaHbICTbI TaFbI eKi ywKiJI Chl3bll\: 

0.84 7=cos32"6', 0,214= Sin 12"2 I'. 

M¥Hb!lc\ Ketti11rici 
214 

- )l{ayhap caHht. EKiHlllici TeMip aTOMblHblH. 
1000 

CaJIMarw11iiaF1>1 6enllleK ca11w, l!FHH: Afe=55,847=55+0,847. Ocbl 
KettiHri CUHAhI 6¥Phllll peTiH.ne 6i3 6¥Pb1HJJ.a l\apaCTblphln Kepreu6h. 
(oThl3 >KhIJI UiaMaChl 6¥Pb1H). OJI Mbrnay: 
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57 - AJl xa,nJ1.u: l 9x3. Tarh1 6ip Typ.ue: 

26 
=6 758 = F 

55,847-52 , 

8n-<t>apa6H CaHbl. 
0HaH WWFa,!l,bl: (nF = 1,9105"'109"28' 

6¥JJ apa.n.a COHblli ycTiHe 32"6' 6¥PblW )l(aCa,zJ.bll\. 0Hblli 6ip Ta
Mawacbl Map)Ji:aH l\blp imKy-iKayhap TaCTblli 6¥PWIIlbIHa 6aRJtaHbICTbl. 
0Hblli 6¥pblwTapb1 101"55'+78"5'=180°. (cypemmi l\flPGlfbl3). Con Tac 
KpttCTaJl.D.bm l\blphrna TycKeH )J<apbII\ eKi c:iynere iKiKrene.ui. apacbl 
6''4'. 0Cbl caH.D,W aHTblJlFaH 6¥Phlllll\a l\OCaMw3: 32°6'+ 6°4'=38°10'. 
J).eMeK OJl :iyJrne 6¥PWWl(a Tel\. 

EKiHwi 'lKarbIHaH: 13"12'+ 12"21'=25°33'. 
0HaH WbIFa,zJ.hl: 25"33. - 6°33'=19° HeMece 25°33 '+23°27'=49°=72 . 

.4t''°119 
./.;,~::=} 

58-cypem 



Eip Ta~rnwa epHeK Mbmay: 32"x60'+6'=\926=214x9. TopKaJlbl 
T0Fbl3 )l(ayhap WhlF3.Ubl. 

l-cypeni11 Oli )l(3fblHJ\a KepceTim--eH 6ac )l{ayhap yrnKin 6onca on 
aJIThl )l(ayhap e.ui: 2l4x6=1284= 

. . 3 ~ .. . 
)J;eMeK, eKeyJHIIi a pa Cb!: ;A= 1926. 72- TeMlp HOTa. 

M¥H.ua 6ip rn111awa 3atUJ,hlJihIK )l(aTwp. EipaI< OHbl 6ip.neH Ta6y 
l\HhlH. OttaH WbIFa.zlhl Ken eptteKTep: 847+153=1000; 153xl2=1836; 
487+ 153=640; 0,487=tg25°58,. 

OttaH Wb!Fa.zlhI: I 18"52'+25°58'=90°+54°50'; 
54°50'+ 38°1 O'= 93°= 5580=(444+114) l 0 ...... 
OHaH UihlFa.zlbI: I 09°28'+23"27'= 101°55'+3 l °="132°55' 
38°10'+23°50'=62"=3 lx2; 

62 ± 57 = lp 19 
; 119+40= 159=1\a.zlHM ( ecKi) 

5 

{
159 

92±62 = 
30 {

88 
62±26 = 

36 

Tarhl 6ip Ton epHeKTi ecKe anaiibII<:: 

{
3120=78x40 

1836± 1284 = 
552 =92x6 

{
214x4 

552±304= 
62 x 4:1836+ 304 = 2140 

M¥HllUfbl eB 6acTbl l\OpbITblH.llbI epHeK: 
(Ar.:-55) 10m=36°. 12=15552=722•3=5184•3. A ... =55,847-TeMip 

aTOMHblll CaJIMUFhl, m= 1836-npOTOH canMafbl. 
TeMip aTOM can111arh1Hhlll 6emueriH (0,847 ... ) npoToH can111arbrna 

Ke6ei1Tce. 111e116ep 111apwht.1h1~ - .-11yu1eJ10iK caH WhtrU.UhI. 0HhI MbIHa 
Typ,Ue )l(333Mbl3: 

m = 432 x 360 = 1836 
847.05882 

Y cTiH.ue ranaMH .11.ayip cattbt: 108x4=432, Ke6eihinreH weB6ep ca
Hhrna. AcTwH.na TeMip 6emueK cattbl Mhili ece. Ocbr yw 6enrini rn6uru 
CaH.nap.llblll l\UTbJHaCblH8H npOTOH Ca.JlMaFbl .nan WhlFYhl Ke3.neiiCOI\ 
mipce e111ec. M¥HJJ.a Teper1 ran~~~ I<~~FaJlhic Heri3iHili CbipbI *aTbip. 
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0Hbl ;)pi Kapali TUJt'lay KU'>KeT. TeMip TeK ·rypaJibl KeJJTipiJireH 6apIIhIK, 
MarJI¥Marrap OCblf'aH COFaTblH 6oJiyhI KepeK. 

0¥Jl caH.Uhl 6ac )Kayhap 6¥PWW CaHbIMeH 6ai:inaHhlCbIH KepeihK: 
5184=3900+1284=26x50+\284=260x\5+1284. 
o¥JI apa.na «Anx11M1U1» epHeri 6ap: 

15±11={~6 

OchrMeH 6aiinaHblCMTbI )Ka3aMbl3: 

1836±1284= 552±304= {
3120=78x40 {214x4 
552 = 92 x 6 62 x 4 {

2140 
1836±304= 

1532 

0¥JI apa;:1a 3HThlJ1FaH npoTOH C3HhIMeH acrrattHbH{ l\8HT3Jlay 33T 
C8Hbl l\OCbinhln, )Kayhap CUHbl, iH)KY caHbl illblFa;'.lhl: (86-cype, l l
IUl.t-304). 0HaH WbIFa.!lhI 6ac Gara caHw, MhlH,ll.hIK aI<WPFhI caH: 
786+214=1000=618+382. 

6acK,a Macenenep.ni 1-cypeneH OKYWbT e3i Kepe )K8Tblp. 6ip ec
Kepry. Ei3 )KOFaphI.Ua I -cyperri1-1 011. )Kai( 6achm.!la 6ip epHeK )Ka3FaH 
e.a.iK. CoHbI ecKe aJiaiihlK: 304+ 246=550=55x I 0. M¥tt.a.a 55- TeMip 
aTOM canMaFh!HbT!-1 6yTiH 6enweri. 0Hhlll. e3i 6eJJ)leJii 6ec All caHhl: 
5x 11. AE)K)J. 6olihIHWa on 6acK,bI ym ce3: 10+ 18+27=55. 0HaH 6y1<in 
AE)K)J, lllhlfll.Ubl: (180-71)55=109x55=5995. 

59-cypeTKe Kewep an.uhrna MhlHattbI ecKe amllibll\: 0,847=cos32°6'. 
Ottatt Wblfa;'.lhl: 32"x60'+6 '= l 926=214x9 

6ac )!(ayhap 6¥PblW caHhl eKeyi TeMip HOTaCbl (Apaft HOTaCbl-QJI
<l>apa611 6oiib!Hllla) apKbl.IIbI 6aliJiaHbICa,UbI: 

l .1284=1926 
2 

f570=19x30 
TaFw 6ip epHeK: 304±266=1 

l38=19x2 

266-3YMPYA-hl.Ahlphlc TaCbl. OttaH WblFa,llbl: 

570 = 304+266 - 30 =15 
38 304-266 2 

15-Tac (An-XIDKb!p) caHbl Wbll\Tbl. 
OHaH lllbffa;:lhl: (15±1) =16+14; 14x304=16x266=4256. 
0Hatt WblFAAbl: 
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4304±4256 = ~560 = 214x40 

4304-XasmcpaJlap caHhI. 
AllTbUJFaH 214x9 epueK 6oitbIHUia 2-cyperre opTara TOPl\aJihI 

T0fbl3 )KU3)lhlK. 0Hbll-\ alimUJaChJH)la aJITbl C03 ruIT Ce3i: «liapJib!Fbl 03 
HaMa3bIH )K;JHe rnc611xb1H 6ine)li» (24-cypc, 41-ruiT): ~) ..:;~ ~ 
..ll JS 

3x437=1311=485+6+526+140+104+50. 

OraH oprnJl3FbI TOfhl'.lJlhJ 1<ocaMbl3, 6ona)lhI: 1311+9=1320= l 20x 
11=12xl 10=132x!O. 

)l(ypeK caHhI. )KeTiniK caH; f\ana6=132-..,..IS. Ca6Hr=l32-~. 
T~HipiHc xa1< )KypeKneH Tac611x eTy. ranaMH aHHaJiblC Mal\CaTI<.a 

)l(ery-.nereH Mafhrnarn Kene)li. 0Fa11 6ac 6arn caHI:.JH 1<ocaMb13, OH ece
neliMi3: ( 1320+ 786) I 0=21060= l 95x I 08 

li¥JI apa.1la Keiii11ri ym enweyiw caHHbIH. ecene11yi 03 ~bIHa 6ip 
epeKwe ManrnaJJhl 11~pce. 6an::awa attTl\aH.na )l(ep )l(llpb!Fbl MeH Au 
1Kapb!Fbl TOf'bICl\aH. 0HaH lllb!Fa)lhI: 

108 
= s· 33"38' llL - • 

195 

OraH 6ac )l(ayhap 6¥PbilllbIH l\OCaMbI3: 
33°38'+ 13°12'=46"50'. 
0HaH Wb!Fll)lbI: 46°50' + 33°10'=85"=47+ 38=15+70. 
Onap cypenep: 47-cype, 38-aHT, HeMcc cype C=caT(~90). 15-70 

cypenep, 

{
JOO 0 IS s· 10"10' 15 ± 85 = 
70 

mac M¥Hapa. HaH Illbira.nb1: 
85 

= 111 

OuaH mhIFa)lb1: 33"38'+10°10'+13°12'=57"=19°x3. HeMece: 
33°38'-19°28' +23"50'=38= I 9x2. 

38" Io· -(33"38 '-19''28 ')=24°. 

Ot1au IIIhIF!l,ll.bI: 85+24= I 09= 180-71. 109x55=5995 - Ali)l()J;. 
EKiHwi )1(3FhIHaHa: 
13°12'+10°10'=23"22'=1402'=70lx2. 701 -paT1<a(li:il.J), SIFHH )l(ep 

MeH KeK 6ipre e.ni (21-cype, 30-rurr). 33°38'-23°22'=10"16'=616=154x4 
aJ!FllllJKb!=l\!l,lJ.bJM= 154 r.li 

Anraw1<hI.1la )l(cp MeH KeK 6ipre 6onraH .... AifTI:.JnraH 24-cypeHi~ 
35-ruJ.ThIH anaHhll\. )l(ep Men KeK H¥pbIHh11' MbJCaJJbl IcyblCTaFbl UJblHLI 
312 



lllblpa11; lllaM.n.an, on 1ni 6eiitte 6ip imKyJJ.eii >K¥JIJl.b13 .n.ereH. OttbHl 
H¥Cl\aJiapb1HblH. CaHJJ.hll\ M~H.n.epiu aJibin l(apaHbll(: 

214+26+22 ..... 14+141+387+256+570. 
OtthI eKi ron11;a 6eneMi3: 
57o+256+387+141+14=1368=19x72=38x36=114xl2. 
EKiHlllici: 26+ 22+ 214=48+ 214=262. On 60Jia.n.h1: 262x3=786-6ac 

6arn. M¥ff,!J.a T¥PaH I\a11;rra catt.n.aphIHbIH, eptteri 6ap: 262 "26 i 62" 
apa6llla catt Tatt,6acb1 6ottbIHWa (2=" 6 =i) .. OchIHJJ.a Kemipinrett eKi 
caH,IJ.bl CaJlblCTblpaMbl3: 

56±1 = 1320x57=1368x55=75240. 
{

57 

55 

Otthl 6hlnaH :>Ka3aMbl3: 190xl lx36=209x360. Eenrini, 6en.n.eni 
caH,!I.ap. 1\8381\ we1:1.6epi lllhlra.n.w ( 19x 11 =209 l\83al\). On I\hl3 a11; He
rhiueH 6oJiraH,!J.a X81\HXaT :>KOJibl MaFblHUCblH.!I.8 6onMal(. 

E¥J1 caH,!I.hl 6ac11;a TYP.n.e eptteKTen 11;apanb111;: 54x9 l +29x 
90=4914+2610=7524. M¥u.n.a 54-An-l\aMap (Alf), 91-An-lllaM
cn (KyH). OnapJJ.hIH. Ke6eiiTitt.n.ici - nepiWTenep cauw, 11FHH: 
2(246+ l l 1)+6(318+382) =357x2+700x6=714+4200=4914. 

59-cypem 



EKiHllli caH 29-MhIC, 3-Wo;maH MeTaJlhl. Olinan l\apaca1~bl3 

ranaMttbII\ TaMallla ChlpblttaH Ken Marn¥~taT anyra 6ona.n.w. 
TaH. WonnaHbl nai!raM6ap »q'Jl.UhI3hl. Otthll\ opb1H.uapb1 (yiinepi 

eKittllli - CHblp Myllleni )!(;)He )J{eTittllli - :>KbtJif\bI MyUieni). Apa6llla 
aii aTTaphI 2-C;.'lyip. 7-MnJaH (Tapa3w). OcbtMeH 6aiinaHbICTbl MwHa 
cattra Ke3 )Ki6epeniK: 1320+ 290= 161O=161xI0. M¥H.ua 16 I -rn6ecitteH 
lllaHlllhIJlraH TeKllICHi« Kepitt6ei!TiH )f(eTi Myllle catt1:.1: 

{
57 

56±1 = 
55 

Ta« WonnaHbl nailraM6ap »qUl,11,b13hJ. Ottw« opb1H.IJ.apb1 (yi1J1epi 
eKittllli - CHbip Myweni )J{;)He )J{eTiHllli - ){{bIJil\bI Myllleni). Apa6Uia 
aii arrapw 2-C;)yip, 7-MH3aH (Tapa3b1). Och1MeH 6alinaHbICTW Mbma 
cattra Ke3 >Ki6epeniK: 1320+290=1610= 161xi0. M¥H.IJ.a I 6 l-rn6eciHeH 
lll3HlllhlJIFaH TeKllleHi« Kepitt6eihiH )l(CTi Mywe caHbJ: 

{
57 

56±1 = 
55 

EKimui )l(arbIHaH ecTe 6oncbIH, on l\¥1JaH.uarw acu-i....,= 161 caHhl, 
tteMece ~"=71+90=161 (7-cype ;)pimepi). 

0Hbl Mb!Ha Typ.ue >Ka33Mbl3: 

161±53={
214 

108 

53 - An-H~wM - ~.Uh13 - AxMaJJ.. Ocb1MeH 6ai!nattwcT1:.1: 
16lx9+351=1449+351=1800. M¥H.Ua TepeH. Maf'bIHa )K3Tblp. 351-An
CaparnH, Wairn-1\mrn. rnpTittwi Mywen Aii.uhn{ TaXThl. 

OcbI caHra T¥PaH J\al<na caHbIH l\OCaMw3: 
( 62+ 26) I 2=88x 12= I 056. 

OttaH lllbira.UhI: 1056+ 351=1407. 
Ocbiratt )J{eTi I<aT KeK MCTan.uap )J{Hb!HbIH 1<ocaMbl3: 

1407+393=1800=360x5. OcbI M;;icenetti« )l(UJiracbI peTiH.ue 6ip eptteK 
KemipeMi3. 

TeMipI<aJhil\ThII\ opttaraH )J{Cpi - TaXTbI TaCbI 6ac HMaH lllapTbl 
aJlMHCal\ 6onca: 64o+208+516= +)l(=848+516=1364=682x2- A.JI
MHCal\ ( .j~l=682). 

Oi1J1an l\apacaa1>13. OphlH - )l(al\ (){{=516=-.s_,._ ). li¥P.IJ.hlf\ 
TOl\Tafall acnaH,UaFbl TaXTbl J.~I i.S_,:>..1=477+601=1078. I>ac~ C03.UC 
aHblpMa 40-1 =39, eKiHUii C03: 4304+504=4808=601x8=601(2+6)
.nocTbll\ xan11<tJaTbI. 
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fa1t1i 6ip n1Ma1Ua eptteK, OChffaH 6attnattblCTbl 6ac 6aTat1aH 
wwra.llhl: 19+ 786=805= l 6 l x5. 03 KeJeriH.Ue OChit1aH WbJFa.JJ.bI: 

4 4 4 
-(805 + 26x 22) = -(805+572)=1377·-=1836 
3 3 3 

- nporott caHw. M¥ttt1a 26+22=48, :>K¥n.nb1J. 

~~ - Kytt HOTllChl. 

AHTbIJJFaH TeMipK:a3bII\ TaXThI MeH Eac xat1HCTbI 6ip canwcTwpa
Mht3: 566-Eac Xa,!l.HC; 5 l6=)K=raXTbl. 516+50=566. 

EKimni )!(afhIHatt: 566+6=572=5 l 6+56. OttaH Wblta,1J.hr: 

{

56 
50 x 6 = 

44 

E¥n apMa OChl eKi can Twatt I\al\nacbrnhIH MalUlaifwa caH,Ua
pb1: 50-K:anatthI, 6-K:aT Wol-{ali Mernnh1. EKiHwi )!(UfhIHaH (62+26) 
=88=44x2=(50-6)2. Eip rnMatlla epneK OCbI caHMeH, »FHH 56-cype MeH 
6ailnaHhtCTLI. On e3i )1(¥Jltlb13.llbI acnaH IqqJblnhlcb1 "lKUHbIH.Ua 6oJIFaH,D,a, 
a»TTapbt 75-76. Ocb1 aHTTap.nhtH. catt.lJ.hlK M;:itti attTh1nraH - 2605. Ettt1i 
OCbl cattra 6ac 6aTaHbHI eKi C3Hb!H J(OC3Mbl3: 

{
3410 = 682 x 5 

2605±805 = 
1800 

Ochtnafiwa )!(OFapb1,D,a altThinran aJJ-M11cal\ ca11.uapb1 MeH wel-{6ep 
caH,Uaphl 6ac J(OCThl. 0Te Tepe!-{, raJJaMH MaFblHa. AnnahttbIH. eciMiMeH 
6acrnnratt rnnaM ralKattbm 6e3ettreH we6epniKnett Te6eH,)l,e rnttreH. 
«l\apa Kep, Ol\hl, oiiJ1a11 6af\blJJa», TaFJJhIM an «rn6ttraT MaT6¥£'UT>>,
.uereH ;:in-<llapa611 6a6aMbt3 .. 

.4.'l.,Wh.?Q Ill J'1'·ip. 
30/Vl/1-1996. 

FanaMHWK H¥µnb1 WbtpaFbIHa KOPhIThIH.UbI peTiH,!le TaFht 11i1;:1cenetti 
l\Ocyra ¥Hrnpt1btM. On e3i AnnahtthlH. paxMUTbl 6ac 6arn.z:1a ai1Th1na.u.h1: 
19+ 786=805= 161 x5. On eJi KaJre Kepitt6eihiH )!(eTi 6enweK 6enrini: 

7<20 +23
) = 7x23=161 

2 

161-0cw caHFa lK¥JI)J;bl3.l(8p K.¥PLIJILIC CaHLIH I<;OCllMhIJ: ( 56-cype, 
75-76- a11T): 



805+2605"'35 I 0=54x65. 

l>ac1<arna alrr1<aH)la M¥H.ll3 KyHHil\ TaxThI Aca,1=65 (ApbICTaH 6a6) 
¥11y )!(;me 54-An-K.aMap (Ail) TOFbICK.aH. EKiHrni )!(3fblHaH Att.UbtH. 
Ta"'i.Thl An-CaparnH -351 1Uai1tt-l\mrn. 

f\¥pat1.ua1-b1 KYH MeH Aii.Ublll cypencp caHaTbJHau UibIFa.llbI: 
91x54=49I4. Ocb1 can nepiwTenep caHhlHa TeH. 6ona.ubt: 
2(246+ 111)+6(318+382) =357x2+700x6=714+4200=49 l4. 

M\ffiblll e3i T;:iH.ipiHil\ ranaM)lhI l(aJiaii )!(apaTbm, 6acK.apraubtH 
ceJ.uipeJJ.i... Oiimn 1<apacal\ht3, 6¥J1 rnMawa 11waparne11 6epinreH 
M¥-F)!(1133. 0Hbl MbJHa Typ.uc )!(333Mbl3: 4914=3510+1404=13x108+35 
10. l 3-opTaJibll\ caH l 3x6=78; I 08=54x2 K.ocaii. xaJ<Hl\aT caHbt, .u;:iyip 
ece6i: I 08x4=432. On naiiraM6ap.llbill ht1)!(pa canapbtHa 6ai!JiaHbICTbt: 
622+432= I 054. 

Con canap.aa Ali TaXTbI an-CapaTaHilbt 6acbt11 eTKeHi ecTe 60;1-
Cb!H. OrnH TeMip (xa.ua.u) caHhlH 1<ocaMbl3: I 054+26= l 080= l08xl 0. 
EKiHwi 6ip TaMawa M)'.DKH3a caH 2916=542, lffHH - 54- An-K.aMap.llbIH. 
(AfJ.llhlll) wapwh1 caHbl. Oehl caH naiiraM6apwMhl3ra 6epinreH 
1<aiiTanaywbl )!(eTi MCH ¥Jlbl f\¥pau <UIT'fhll{ CllH.llblK, M~HiHe .ll~Jl Ke
Jle.lli (15-cype, 87-run). Eu.ni ocb1 attTblJiraH eKi caH.llbt K.OCaMb13: 3510 
+2916=6426=32 I 3x2= I 07 lx6=1J9x54. Tarviawa epHeK 54-An-l\aMap 
(Ali) ranaMHbttl enweywi MarbtHllCblH.fla. 0Jt eJtrneyiw K;aac-ha11.nac
an-uaxn, l!FHH 6an apa-reoMeTp MaFbrnacbrn.ua. Ottbl eKi eceneceK 60-
na.uw: 6426x2= l 2852= l l 9x I 08. 

Canb1cTwpaMbt3: 351O+I3x l 3x I 08=4914 
6426x2= I l 9x I 08 

{

IJ:2 = 12x11 -.»e17ieh· .. ll<'emi 
119±13= 

I 06 = 5 3 x 2 -Ax.1iao . . l1Cf'.ulb13 

FanaMHbltl aJIThI KyH.ue )!(apanraHbI ( 13-)!(eTi K,aTibltl opTanblFhl 
Kyu Marwuacbl11.na), ( :rn-<l>apa6a MaK,aMhIH K,apal\b13). 

OHaH llibiraTwH 6¥PbillI: 

HeMece: 

54 = 0,83077 =sin 56"1 l' = tg39"43' 
65 

56"11'+6"4'= 62"IS'x 4 i.62"15'=83x3 
3 3 

:>Kapwnl(aFaH 6ac yntKin (3) An-3aM~hl 83=J......ll. 6acl(acblH Ol()'lllbl 
e3i )KaJIFaCThlpap. 
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J\OpbITbllUJ,bI 11a. 6ac 6aTa/lUH 6acrnnratt ranaM T¥patt l\al\Ilachltta 
min,Llarnn: 786+566+848+5 I 6=27l6=1836+880 

{
880 

620±260= 
360 

M¥Ji,Qa 786-6ac 6arn, 566-6ac xa)J.11c, 848-TeMipKJl3hll\, 516-
)Ka3bII\ )KaK ()K~516-Gji.....a). 

Oiinan I<apa11b11! T;n{ipiHiH. 6eprettine Jop rnyKipminiK eTeMi3. 
1/IX-1996. 

I>ip rnMarna epneK ecKe TycTi. Onbll\ M3FhIHaCblH 6bmaii Aen 
6ineMi3. FanaMHbil\ WaMWbipaFhI AnnahHhll\ eciMiMett 6acTaJia)J.bl. On 
Mbittay. KyHHil\ MeTaJ1b1 aJJTbIH (79). 0Hbll\ (anTblHHb!l\) apa6ma aTw: 
3ah6=:i; OHhll\ caH,LlblK MdHi: ~700, A =5,y=2, )IU!blHbl: 700+5+2=707. 
OcwraH aJJTbIHHbll\ :me11.1pou caHbIH l\OCaMbl3, lllb!Fa,Llbl Eac 6arn 
catth1: 707+79=786 

EKittUJi )J(aFh!HaH aJITbIH canhIH 6brnaii )l{a3yra 6ona,L1b1: l 3x6=78, 
6¥JI apa6wa caH (78=~~) ( ra,L111,L1). M¥ttAa 13 K yuuiQ )l{eTi I<arrari.1 
OpTa.nbIK uorn catthI =4+9"'13. (dn-<Dapa611 HOTaChIH I<apatt;hI3). On 
13-Hali3araii (13-cype). 0HhI AJJThI Anaw K,opraH peTiMe ancal\, 
6acf\bl H¥P oprn ,Lia 6011ca, WbIF3,LlbI: 13x6+1=78+1=79. Oni.r 6ac 6arn 
Xa,LIHC caHbIHa l\OCaMhl3: 566+79=645=15x43=15(13+30). 

A.1i.r1ahza Ul}'Kip. 2/IX-1996. 

FanaMUMep 
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