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CAHHhIH, FhIJlhIMH CAHAThl 

{.4.lUblC03 opHblHQ) 

F¥JlaMa AIOKaH Marnamu1,bIH. M¥panapbIH capa.JJatt )l(ypin, Fa.JJbIMHhIH. 

I-\a3al( TiniH l(a3hIHarn 6anan, atta TiJiiHe nereH epeKllle inT11n~ThIH TaMca­

Ha l(aMTanayhl caH.ZJ:ap.UhII-l cattaTihII( M::ittiH arul(aH Ke3.ZJ:epne ai1TbIJiaTbrn­

nhIFbIH aH,rnpnhIM. Erep Ty6ip ce3 «CaHHaH>> - cattal(, caHay, cairnKrnhr, 

caHChI3 ChII(hIJillbI oprnl\ !'vtaFbIHanaFhI eciMnep MeH ericTiKrep TyhIHJJa­

ca, opraK: M;)HiH 6ip.ZJ:eH ai-1,rnpy l\HbIH eMec. AJ1 catta, cattaT ce3nepiHiI-l 

con «cam> Ty6ipittil-l TybIHJJbICbI nerettre 6ip.rreH )KiK- )Kanap 6ona K:OI-OhIH 

eKirnnaM eKeH. 8MTKeHi caHa ¥FbIMbl 6yTiI-I,lleH DCI1XOJ10fl15I iniMi FaHa 

ettlllineHeTiH KaTeroptt5IJibJI\ arny rni1:. M¥HbI «caH» .rrereH ce3nett TybIH­

.ZJ:aTy ;)nerre 6onMhICThIK 6eminepneH TbIM aynaK:K:a anapaTbrnnai1: Kepittyi 

OCbiflaH 6onca KepeK. Ocb1 perre A. MalllaHtt ay21apMach1 nen ai1Th!J1hm 

)l(ypreH ;)JI-<Papafor 6a6aMhI3LlbII-l «Catt 6epreH, catta 6epreH, cattaT 6ep­

rem> nen )l(apaTylllhI I1eMi3.rriH. K¥JlbipeTiHe apttaJirnH 6ip ayhI3 foi1irritt. 

o6pa3.ZJ:bII\ Hal\TbIJihIFhI rnpT TaFaH.ZJ:hII\ TeH. TYCKeH TepT )l(OJinap )l(aphII\ 

.ZJ:YHHe Tyrin M;)H,riniK o AYHHeHi enecTeTepi KYM;)H 1yrbn6ac eni. 

CoHhIMeH caHhIMhI3.ZJ:hII-l Ty6ipi «Catt» ce3i 6onca, dpi K:apai1 on K:anai1 

,D,ereH M;)cene dp6ip aK:hIJI 11eciHiI-l 83 611nirittne emnettep nym1e eMec ne?! 

Ettni 6¥FaH cott,FhI )l(hIJinaphI FbIJibIM MeH TeXHttKaHbIH. )Katt.a Ta6bICbIH, 

5IFHM .ZJ:;'}Jiniri MeH cananhIFhIHbII-\ )Kornpb1 nett.reifniK 6enrici icneriHne 

aiiThIJiaTbIH )l(att,a cattnhIK cpoToannaparrap MeH Tene;'lttnapnhll-l cott.rh1 

rypnepiH ,LJ,;)pinTerettne «feneBbIH» nen )l(aTyhIMhl3.llbIH. 6acTbI 6e.11rici 

onapnhIH. ,caH;'lhII\ caHaTihIFbIHbIH. canMarhrna HbIWaH 6onap nereH oiirn 

)l(eTenei1,D,i. 

K;)He 6ip C;)T ownaHaHbil\lllbI, caHna can Mal\ 6ona Ma, ce3ne rue? .. 

y ;:l):(e 6epni1<, C83 6epniK, OJI ic OpbIH):(aJI):(bl. b¥Jl Y;).ZJ:CH,HiH. K:¥Hbl - C83il{HiH. 

canMaFhI eMec rre! 

Ocb1 perre caHaT nerett ¥FbIM.ZJ:hI anai1hil\WbI, M¥HhIH. ry6ipi ne «CaH». 

Catth1 6ap caHaThI )KOi\ .uen KeiiicTiKKe .uywap eTKi3eTiH C83.Uil-l ne canMaFhI 

MeH K:¥HCh13.UhIFbI ( canMaKCbl3.ZJ:bIFhI) )!<aHJlhI oi1 TOJJFal\ Tyhrnnarap M;)Cene 

eKett_riiri1r r')'.11a~rn Typa alhnaca IW. Ar,:iKaH xaib1pcni1r <)Ja!1a61rurny1 a 

oarb11uTaJ1r~111 K(:l!l TOf\-UhIK c1i6cKTcpiH iKI!HaKTan, capa.1ay 6apb1ci,11ua 
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ocb!JrnH aJl)lbIMHaH )!rni lllbIFblfl OTbipllbI. D¥J1 ranhIMHhil-l «AE)J{)J,» ece6i­

He KypraH T011raM)lapb1 MeH TY_)J(bJpbIM)lapbI e)J.1. 

15 TOM:I.hiK A. Mamam1 M¥pa11apbrnaH )!<I1i ¥IllbipacTb1paTbIH caHHhil-l 

6ip T06b1 3255, 570, 217, 26, 62, 11, 12, 786 Tdpi3ni caH Ti36eKTepi. Eip 

raHa MbICaJI, )J{ep 6eTiH)le Tipmi11iKTil-l nai1,ci,a 6onraH Mep3iMiH Me!-l3eHTiH 

217 caHbI. Erep 6¥raH yaKbIT emneMiH TipKep 6011caK )Kep)leri Tipmi11iKTil-l 

6aCTa11yb1 21 7 M111111110H )!(bJJI 6¥pbrn 6onraH!lhIFbIH 6i11eci!-l. Me3moi1, 

Kai1Ho3oi1, ITonemoi1 Tdpi3lli )Kep)leri TipminiK Tap11xhIHbil-l FbJJ1bJMI1 

LldJienneHreH Ke3el-l)lepi OCbI caHHhil-l caHaTTbIFbIHa KYM::JH TYllhipMatt)lhl. 

3p11He M¥Hbl 6ip Ce36eH 6yriHri OKYillbIHbll-l CaHaCbIHa CbIH)J,bipa KOIO 

KI1bIH- aK. 

}\aCHeTTi J\¥paHHbll-l aLJ,aM3aT l\OJlbIHa THreHiHe 14 FaCblp 6onraH eKeH. 

EipaK OChI }\¥llai1 ce3iHil-l Cbipbrna TOJihIK KaHbIFa a11LJ,bIK na? )1{01<:. Kerne­

ri aTel1CTiK 11)leOJ10fl15I Ke3iHLJ,e 6i3ni )liH - anHbIH LJ,en ypKiTTi. fhIJlbIM 

)!(aJ-laJlbIKTapbIH con ymiH nai1na11aHyra TbipbICblfl, aLJ,aM anram rapbimKa 

¥UJKaH)la «JO. farap11H KOCMOCTa 60J1bin KeJILJ,i. 0Hna ernK:aHLJ,att K¥LJ,att 

)!(01\ eKeH>>, )leri3reH 11LJ,eo11orrrnHhI ¥CTaHFaH)lap l\¥paH K::ipiMLJ,eri 

«311, )KbIH MeH a)laM3aT rn6b1! KeKTep MeH )Kepllil-l 611iKTepiHeH eryre 

maManapbil-l Kence eTil-lLJ,ep. 8Te a11Mai1chI1-lllap. EipaK: 6ip K:yaTneH eTe 

anacbI!-lllap» (55-cype, 33-a5!T) LJ,ereH a5!TTbI KiM OI\bILJ,hI LJ,epcil-l?! EKiH­

wi Mb1can: AMep11Ka rapbIUJKepnepi Ai1 6eTiHe 6aphm K:attTKaHLJ,a 11c11aM 

raJlbIMLJ,apbI ITai1raM6apbIMhl3llhil-l 6ip xan11ciH anra TapTTbI: A1111aHbil-l 

)Kep 6eTiHneri CO!-lfbl enmici apa6Tap)lbll-l 11CJ1aMHaH 6¥pbIHFbI F¥PObIH Cbl­

Han 6hrnai1 )lereH eLJ,i: «Aiira ceHLJ,ep rn6brn6a!-lLJ,ap. On T::Jl-lip eMec. 011 )la 

OCbI )!(ep ceKiJI)li my-me, 6ip 3aMaHLJ,a aLJ,aM 6a11acb1 OHhil-l 6eTiHLJ,e KaLJ,aM 

6acbm )KypeTiH 6011aLJ,hm - )lereH. 011 Ke3LJ,e K::inipnep nai1raM6ap11ap)lbI 

)KanraHmhI )len KycrnHanaraH. EyriH 14 racb1p 6¥pbIH l\¥paHLJ,a )Ka3hIJ1raH 

)K::JHe nai1raM6apbIMbI3 attTKaH illbIH)lbIKKa e3iMi3 KY::l 6011)),bIK !\OH ... 

0Cbl peTTe 11CJ1aM )liHiHil-l FblJlblMI1 Heri3iH 6acKa eMec, 83 iJiiMiH 11C­

JiaM I(ar1111acbrnaH 6aCTaHTbIH ::in - <Dapa611)lei1 ¥JlhI 6a6acb1 6ap Ka3aK 

¥Pnarb1 11c11aM niHiH epeKme Kanipnece )KapacbIM rn6ap e)li-ay. 

AK)KaH MamaH11Llil-l i 2-TOMbIHa eHreH «l\aLJ,ip TyHri oi111ap», «311-

<Dapa611 KOCMOJior115!Cb1» )K::JHe «fa)KaHbm capaiinap, capa )!(OJlnap» 3epT­

Teyi J\¥paH K::ipiM a5!TTapbIHhil-l 6011MbICThIK K¥6hIJ1hIC M::JHiH arna TyceLJ,i. 

EipiHmi Ke3eKTe ::ine:-.rni!-l eKiHwi ¥CTa3bI ::i11-<Dapa611 FbJJlbIMbI LJ,eniHeTiH 

.JYHHeHil-l K¥nI15!CbIHaH :'>taFJ1¥MaT 6epep Ken nyH11ere OKYillbl K83 )KeTKi-

3ep1 .ilaychl3. 

Fa:1b1M A. Mailla1m ¥-lbI 6a6acbIHhil-l KOCM011orn51ra apHanraH 

\ryp::icr,maIT :-.rh1I!a1c1::ifl .1c1•cK Kc.rrripc.ti: 5ipJc ITalita\roapJ~111 llHblH 

Cal\~lliach! l [li1i ra6.to.ura )Kaooap cypara11: «T;:i11ipi\11ri11 Cll a1rra1111-:bl 
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)!(aparn:aHbl He 601111b1 eKeH?» - .uen. flai1rnM6ap )Kaya6bi: «O;t -

nai1FaM6ap)J.bll-[ H¥Pbl. 11~, )l{a66ap!» M¥11bl 6ac xa1mc aTaf(.lfl •a;lbl'vl 

Mawam1 \UJbI 6a6acbIHblfi «Cal-! 6eprcH, caHa 6epreH. ca1rnT 6epreH» 

)J.CrI 6acTaJiap TGpT )j(QJlll,hlK 6JJ(:'HiHili: (()f{apaTbm )((JJJFbl3 H¥P;13H 6ap1ua 

gneMJli, )l{ayhap11 H¥P C;9y11eciH rnpaT nereH» ti.esiiHeTiH yrniH1ui )Krill<: 

TepTiHwi )!(0Jl;J,apb1H 6yTiH HCJiaMHblr( K3F11.UaJiblK Hh!WaHolll aihnara11;1a 

gn-<1>apafa1 00)31U!CblHblH FblJlblMl1 TaHl:-l'v!)lbl!( K.¥JlipeTiHe 6ac ll.'l.ipeTiHil-! 

aHTaJJ.bI. EipaK Ar<:)!(aH xa3b1pcT 3epneynepiHJJ.e OCbI 6ac xa1111cTi!i ca1-111h!K 

M::iHiHil{ 566 caHaTblH )!(;me caH}lblK MclHi 2605 6oJiaTb:H K.:vpaHHbll-[ 56-
cypeciHneri: «~)J.bl3L(bl acnaH Iq'.j)blJlblCblMeH aHT eTeMiH. niJICeJ-UJt::p 

6¥JI 30p aHT ( cepT)», COHllaH-aK A;rna TaFaJiaHhll{ nai1rnM6apbl'vlbl3Fa 

apHaFaH «Y CTepiH,e )!(eTi xaT 6epiK K8K K.\'PllbII\» (78-cype, l 2-a5!T) He­

Mece «CarnH aHHaJIMaJTbl )((CTi )!{;:)He ~ibl K.:vpaH 6ep11iK» 15-cype, 87-

aSITTbH{ 2916 CUHJJ:b!K M;9H1!epiHili caHaTTbll( caJIMaFblH rn6y apKbUlbl ;:)Jl­

cf>apa611 KOCMOJIOI"'l151Cb!Hhll-!, 6yriHri fapblillTaHY FblJlb!MbJHhlli Herbin 

awaTblHilblFbJH aHrnpyrn 6oJiap eni. Och1Jiai1ma «K'::l3re 1<epiKTi, l<¥-11aKKa 

)((aFblM)lbl, a!(bJJlFa KOHbiMLlbl, 11;:in11i Fa)Kallbm FblJlbl:\lfH Illb!H)],bll\ we6ep 

M¥DKH3a 11ym1e opT3CblH1lafbl a.uaMHbll{ MeKeH-)!<aHbl 8MipJliK opHbl 

-- }Kep ... » eKeHniriHe OKYWLJCbIH T;:)HTi eTe.ni. )JfaHe 6acl(a na acnaE LICHe­

Jiepi yJJKeH Capatfsrap Wb1paJ<rnpb1, M¥HbIH waMwb1paFbI Ky1-1. 6acl(anapb1 

OHbll{ attHanacbIH.llaFbI HOKepJJepi, 6gpi- 6gpi AnJia Tarnna1-1h1H M¥xaMMe.'l 

cyHHeTiHe 6epreH rnpTyb1 nen aihyrn g6neH 6onaTbIH.llbJrbI OKYWhI caHa­

CblH.lla e3 opttbIH aJJaTblHllblfbIHa ceHD.IpreH. 

¥JibJ 6a6aMbJ3 ;:in-C!Japa61111it\ coJI H¥P1lbll-( 6ip 6eJiiriH )KHHaraH 

FbJJJbJM.Ua OHbIC a:H:tta )f<acan, M¥XapaKJ<a TonTan KOCl\I0;1orn5!Hb1 TaHyllaFbI 

Tel-(11eci )((OK Ta6bICblH MCJiaMHbll{ fbJ,lblMH HJ,lllJaHbl nen attTy KepeK. 

OcbI )((al-[aJiblK alllbIJJFaHHaH 400 )((bJJID,aH col{ H. KenJiep cpoKychr -

M¥XapaKTbll-\ TiKeneH aynapMacb1 eTin 83iHiH. ::iiiriJii ym 3aHblH 6epreHi cn.i. 

E¥,llaH col{ FbJJiblM.lla HbrDTOHHhIH. yw 3af-(bl 6eJiriJii 60;1nb1. MiHe, 6ip « 
M¥XapaK» aTayblH 11eJieHeTiH caHHblli. caHaTiblK, caJIMaFbl ocbrn;.1,aii. 

nip 0¥JI eMeC J 2-TOMFa eHrCH 3eprrey TaHblM.[lblFbl TaJJanTaHFaH 

OKYWbIFa FbIJibIMH K.\'PbIJibIMJlbI TaHyrn 6aFLIT 6epep caH11ap caHaTbIHbII-\ 

canMaFblH 6a)Kai1Jiayra MYMKiHJJiK 6epepi KYMdH TY1lblpMac eLii. 

2J:ym1eHiH cpopMyJiaCbl - MaTel\l::lTHKa neniHeTiH Kafl1,ll3Hbll{ Tyi1iHi 

AJ;)l{):I, epe)((eCiHeH T)'b!Hllan iKypMeciH, aral!bIH. CoH.ua Ka·rnK iKe­

piH.ue cj>apa611rn11yrn 6aFbllll"f3FaII eKi KOJI1lb!H. caycaK caHbJHaH acbin 

)f(b1Fb1J1aTbIH A. Mawamrnil-l Ken TOM1lh!FbI .ny1rneTaHbI!\1HhIH ::lm11nec1 

arnHyb1 D,a Fa)((an eMec-ay. 

I! I a.111111N)e11 A ()()pa. :11111, 11poqil!;·u1r1 



t<a.aip TyHri ol7'11ap 

PaMa3aH a.tihrn.ua 6acnurraH ocb1 )KYMbICThIH. 6acTarrK,bI aThI 
"K,acp" aprri )1(8HiicIJJ:eri ofuiap.UhI )lllHaK,Tay e.ui. 

CoraH 6aillrnHhICThI ap'fYpJii Tapmrn att.hB;:i:ap, .uiHH TYciHiKrep 
K,ypacTbiphIJI,UhI. CoHaH Ke.ttitt 6apraH ca.tlbrn TaMarna ChipJiap 
arnhIJia 6acTa,UhI. 8cipece opa3aHhIH. "K,a.ub1p TYHi" Ke3.uepitt..ue 
Kerr )Kal{aJihIK,Tap arnhIJia 6acTa.uh1. CoHhIMeH 6afuiaHhICThI 
ett,6eKTiH. aThIH .ua e3reprriK. 11cJiaM 6ipJiiriHe, 3aM-3aM 1q1cHeTi, 
TaMarna 6ypb1rnrnpra apHaJiraH MaJiiMerrep K,OChIJI,UhI. 

l\ACI> )KYMBAFbl 

Eacbt 6ap aHcbt JICOK, 6ip Kepyem, 
Ta6apcbtH, ywbtpacca11, Ken Mepyem. 
YcmiHae K,Oc Myca1uzaK, K,apa mac 6ap, 
)/{izimKe ma6a MMacaH 6ip wepyem. 

EpTe 3aMaHHaH KeJie )KaTK,aH ochI ~6aK,ThIH. CbiphI eTe 
rnMarna api,n:e )KaThip. OJI e3i api rnpHx, epi FhIJI.hIM, api .uiHH 
lllbIH.,UbIK,. 

)l(YM6aK,ThIH. rnernyi "K," aprri OHhIH. apa6rna aTaynI "K,acp", 
rntt.6ach1 .J(.9....it), caH.,UhIK, Matti 100, tteMece 9. 

"K," aprrittiH. K,ypatt.ua apHayJihI cypeci 6ap; 50-cype, OHhIH. 
aHT caHhI 45. Cott..ua )lllhIHhI 60Jia.uh1; 50+100+45=195. Oehl caH 
Khl1FC (S~ua) 6eJiriciHiH. caH,UhIK, M8HiHe .U8JI KeJie.ui: 

K=20, h=5, I1=10, F=70, C=90 )lllblHThlfhI: 20+5+10+70+ 
+90= 195. EyJI 6emi apirrTep, MyK,aTTaraT peTitt..ue 19-cype.ue, 
HFHM MapnaM cypecitt.ue 98 aHT.OJI cypeHiH. )lllhIH caHbI: 

19+290+ 195+98=602. 

l3y11 apana atiTbLil'al! 6emi1-riH. aK,b1pr11 c:ipni caT c (ua). 
0HbIH. LW K,ypa1rna apHay_nbI cypeci 6ap: 38-cype, 88 aJJT, )KHbIHhI 
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6oJia.UbI: 38+90+88=216=54*4 coHLra K,a¢ nett caT ChI.IJ,hIK (...o..J......9) 
lllbIHL{bIK, - xaK,TbIK 108*2=216. 

EKeyittiri: caHLlhIK MeHiH Kepeti:iK: c=(ua)=90; K,= (....9)=100; 
60JiaJihI; 

f 190=19*10 
100+90= "l ' CbI.IJ,hIK caHhI: 90+4+ 100= 194=97*2 

10=5*2 

Ocbmap.ua TOJihIII )KaTK,aH ra)Kati:bm CblpJiap 6ap. Ami:hIMeH 
6yJI eKi apirr(catt) 6apJihIK raJiaM,UhI KYPaynibI 6ec TeK nett 
OJiap,UbIH: 6eti:Heci 6ec TY3Y Kerr )KaKIIeH Tblfbl3 6a:tL'laHbICTbl. 0J'I 

MbIHay: 

N2 Tercrep 
)f{aI< ()K) CaHhI Te6eci K.blpbl )f{11b1Hhl: 

6ei1Heci ()f{) (T) (K.) ()f{ + T +K.) 

1 OrreK YwKiJI 4 4 6 14 
2 )l{eJJTeK --!!- (3) 8 6 12 26 
3 CyreK --//-- 20 12 30 62 
4 )f{epTeK TepTKYJJ (4) 6 8 12 26 
5 ~)J,bl3TeK EecKyJJ (5) 12 20 30 62 
15 (3)( 4 )(5) 50 50 90 190 

MyH,UarhI TY3Y Kerr )KaK,Tap,UhIH: epTeneH KeJie )KaTKaH Teri:ey 
eptteri 6oJiratt: 

)K+T=K,+2 

.HrttH )KaK,Tap MeH Te6eJiep caHbI 6oJia,UhI Teri: K,bip caHbIHa 
K,OCK,aH eKi. MnICaJibI OTTeKTe: )K+T=K,+2, TafbI COJI CIDIK,TbI 
4+4=6+2=8. 

Ei3 oJiap.unr MhIHa,Uati: TYPre ati:HaJI,UhIP.UhIK. )KaK,Ta eri: KeMiH,Ue 
yrn HOK,aT' Te6e.ue 6ip HOK,aT' K,blp,Ua eKi HOK,aT. 

)l(aK,, HOK,arrap )KHhIHhI 60Jia,Un1: 3+ 1 =4 oraH ~ eKi 
HoK,arrap.nhI Tett;ey yrniH, aprrtte eKi K,ocy KepeK. ,[(eMeK; 3+ 1 = 
=2+2=4. 0Cbl eK.i )KafbIH 6i3 6ipre K,apati:MbI3, HFHH 3+ 1 +2+ 
+2=8. OcnIH,Ua TypraH ceri3 caH,UbI eKi TOIIK,a 6eJieMi3. OJiap 
MbIHaJiap: 

3+ 1 +2=6 )K8He 2, 
HFHM 

6±2={! 
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0HJJ.aFhI Herb MhIHa)latl:: 6acTanK,bI yrneyi ra6HFH 3arrapJJ.hIJ{ 
eJirneyirni: )J(aK, (3), CbI3hIK (2), Te6e Ho:r<,aT (1). KeH:ittri eKeyi 
)J(aJITihI )J(apaTbIJlhICThIJ{ ranaMbI )J(\'TIThIK, caHbI (eri3)liK caH). 

OJI eri3JJ.iK caH)lbI yrn 6arhITThI (TeKUJeJiiK) JJ:8pe)J(ere KeTepceK 

6onaJJ.hI (2J2) 2 =8. 

J2 -6ipJiiK rnapllibl Kepnllil, OCbUJ:3H KeJiiTI 6apJTbTK, 
ranaMH 3a1{ llihIFa)lhI. 0HhI 6i3 "Eri3 ,n:e Ceri3" aTa,n:hIK. OJI e3i 
aToM.uapJJ.hIJ{ eyphIJihIChIHaH 6acTarr, KocMoJior.IDI nepe)J(eciHe 
,n:etiiH raparatt 3al{. OJI e3i aJI-<l>apa6H MeH A6aH:,n:hI1{ MY3hIKaJihIK 
Ma:r<,aMhIHa µ:e1'1iH 6ap. OttbI 6i3 K,hICKarna A6ati: i3iMeH: "Ceri3 
a>IK," aTaJihIK. 

0J1 MeceJie 83 aJIJlhIHa (" aJI-<Dapa611 )J(8He A6ati:" KiTa6b1tt,n:a 
atl:ThrnraH). Eimi TeKTep KecTeciH)leri eptteKKe KeJietliK. An.n:hI­
MeH oH,n:arhI )l(a:r<,Tap 6eti:HeciHe :r<,apal{hI3: ywKiJI, mepmKy!l, 6ecKy!l. 
EyJI e3i aTaK,ThI MbIChip yrnKiJii (.o.:J...::....) K,bI3hIKTaP emueMi; 32+ 
+42=52, >IFHH 9+ 16=25. 0HhI 6i3 ati:ThIJiraH anic 6o:tihrnma TyTac 
aJihIIT K,apacaK 6oJiaJJ:br: 9+ 16+25=50. Ey.11 K,ypami:arbI "K,acp" 
cypeHiH: caHaThI. OJI o:tiaa 6onchIH, eliTKeHi omi:a 3op Marhrna 
)J(aTblp. 

EKiHrni epHeK Mhrna,n:ati; 

2(6Ki+l)=C 

Mytt,n:a 6emiJii MymeJI ece6iH )J(aJIIThI Ta611rH rypJJ:e )J(33JJ:hIK; 
2-eri3)liK K,aFH)J.a, 6-aJIThI OHhIH: ceri3)liK CbIH;apbI (8-2=6)' 1-
opTaJihIK apHapceHitt: eptteri 6oJia,n:hr .n:ereH nalirnM6ap xa,n:HChI. 
"K" -Ta611r11 83repMe.11i caH. 0HhIH: M8Hi 6oJiaJJ:hI, ceri3; i=O, 1, 
2, 3, 4, 5, 6, 7. 

Ochr 6olihrnma epHeKTeH llihIFa,IJ.hI KecTe: 
M ytt,n:a eri: rneTKi eKi 11Heprri ra3 2eJZuu +paaou 6ip Torr 

2+86=88. 

OTTeKKe 74 chmap: 14+74=88, on e3i KeMrp cepiri I~ ;1= 

=49-16=33). OHaH KeI1iH a:tiThIJIFaH eKi caH 2 )J(8He 6 a11Ha'lhIK 
Typnepi. Eynap ai1ThIJIFaH Heri3ri 6ec TeKTil{ rnpTeyiH K,aMTH)lhI 
()KCJi+)Kep, cy+)rcy.rL'Thn) 26+62=88. Emri opTauan,1 eKi c:m 38. 
50 aiiTWirnI-I Cn (u0) (C=90) )KCJHe, Kacj) (..__§) (K=l00) cypc 

10 



N K c nap 

I 0 2 

l 2 I 14 t 3 2 26 
8v8 

4 3 38 
=d8 

88 8 

5 4 50 i 
J 6 5 62 

7 6 74 I 

8 

8 7 86 

cam:i:ap onap,UhIH, e3i 6apJ1hIK TeKTep )KMhIHThIFhIHa TeH, (90+ 
+ 100=190, KecTeHi 1<,apaH,hI3 50+50+90=190). 

EyJI 6ip rnMarna epHeK. 
Ocbmap.uh1 Teperi:HeH TyciHy yrniH KanaM Illapmp 6e1iH 

aIIIaJihll\. CornH 6ai1:JiaHbICThI ~m-<Dapa6.H MaK,aMhIH ecKe aJraMhI3, 
AE)l(,U ece6iH anaMbB.Eyn Mecene.rrep KeH,iJire KOHhIMJlhI, o.H:rn 
optthIK,ThI 6ony ymitt 1-2-cyperrep.lle 6epiJID:i: 

1-cypeT )Ky.TI.llhl3.llap opnrn.llaphI. 0HhIH, 6i3re TycittiKTi TYPi 
Typatt K,aK,IIachI. 

Mym:i:a 6ipitte-6ipi 6atinaHhICThI 6iptterne cypeaeH a51rrap 
KeJITip.lliK. OKYillbI M,UhIMeH conap.llhI OKbIII, ayD:apMacnrn 1<,aparr, 
otinatty KepeK. 

56-cype.lle )Ky.JI,Uhl3 OpbIH.llapbIMeH cepT eTiII, OHbIH, 30p 
Fa)KaHbIII CbipJibI KYPLJJihIC eKettiH ecKepTe.lli, 75-76-a5Irrap. 
0HblH, aThl aD:aM 6aJiaCbIHa MeKeH 6oJiraH ~JI,Uhl3)J:bl FaJiaM 6iJiy 
apK,bJJihI OHhIH, )KapaTK,aH tteciH D:e rn6acbIH. ;::i:ereH MIIIapaT. OraH 
atiK,bIH MbICaJI bl.llblpbIC Ila:tl:raM6ap.llblH, ic epeKeTi ( atiTbIJIFaH 
KirnrrrnH 1<,apaH,bI3). 

15-cype.lle (Tac cypeciH.lle) "CaeaH K,aumaflaim1btH J1cemi .J1caHe 
Yflbl l(ypaHabt 6epaiK" (D:ereH 87-a5IT). 0HaH KetiiH: "Au CGHbl OH 
eKi. Ey1lapabll1, mepmeyi l(yp,wemmi Au" -D:ereH (9-cype, 36 a5IT). 
On TepT atiJiap: 11-3yam<.aFD:hI,12-3yanxa)K)Ka, 1-MyxapaM, 7-
Pe)Ke6. 

1-cyperre KepceTiJireH rnaprnhr ~JI.llhl3 rnaprnhIC.DI. Con 
6o:tl:bIHllla OHbIH, 6ypbllllT3pbIHa ( aCTbIH,fbl eKi 6ypbllllbl) ~Jl)lbl3 
53-Arr-H~hIM cttrraThIH KOH.llhIK,. On IllaprnhIHhil-l 6yphilllTapbI 
3, 6, 9, 12 5IFHM 12-3yanI<.a)K)Ka a:tl:ThI coraH Keneni. l 1-3yanxa)K)Ka 
at'rhI Kytt rnaprnhIChrna )!(aTa.llhI (oHbil{ 6yphilllTapbr 4,8, 11,2). 
K,anraH eKi m1 K,a1\rnp111 - Arr ru::ipnrr,rcLm::i )K:JT~t'lhr: 1-Myl<.::ip::il\r. 
4, 7-pe:-Ke6. 10 71r1-111 .Jl~cri pcT Kaiha.riay Aii!lbIH 1rnr11paTbl. 
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K,ypa1rn:a 54-AA -K,aMap, AA, 91-At'I -lliaMcH (Kytt), oc1 
cairn:apnhI 6i3 1-cyperre e3iHiB THiCTi opbIH,Uapbrna KOM.LJ:hIK, 54 
AA-4-MyrueJI K,o.m-1 )KbfJibIH,Ua 91- K ytt-5-MyrueJI Y11y )KbIJihIH,U< 
Ocbr apana at'ua KeTe11iK, 6yJI eKi YJihI mhrpaK, eKi K,OJI.ilhIB 6iJien 
6iJie3iK TYPim:i:e KepceTi.rrreH. Ott caycaK, 10-MyrueJire Kenre11 

1-cypeT. 
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COHbIMeH 12-MyrneJI TQ}IfaH. 2-acnaH 6ac 6apMRK; - AilK,hI3, 3-
acrraH, cyi<, K,on-IIImmaH, 5-acrraH-Apa:tl: opTaH K,OJI, 6-acrraH 
WoH.ati.-AT)l(OK,, 7-acrraH CaIDKap - lllhIHalllaK,. 

AcnaH FhUJhIMhIH 6i3;::i:iH. xaJIK,hIMhI3 eTe epTe 3aMaH;::i:ap;::i:aH 
)KaK,ChI 6i.nreH. 0HhIH. MhICaJihIH ochI caycaK, ece6iHeH Kepcezyre 
60Jrnp eni. 8:tl:TKeHi 60 )KbIJILJ:bIK, Myrnen ece6i coraH HeriJ;::i:eJireH, 
5IFHH 12*5=60 

011 Mhrnay: 

F1 r Kencp-cayca1<rnp 
I MyllleH --

I 
! 6 Tf 5 p 3 2 6¥pblWTapbl 

ri-- 2 31 4 . ++,--~-th 8 CJTiO 
I TLram;a11 I !13j ,25 37 I 49 -1 Cm,1p 2 T ' 14 26_ 

• f-

2 38 :50 
3 Bapb1c 51 !3 __ _)_15 27 39 2-AttKbl'J ( 135) 
4 Kolin 52 4 I 16 28 40 
5 Yny 41 

53 ~ 5 
' 17 29 

6- 'Jl(hlJiall 42 - 54 l rl 18 I 30 2-AiiKbB ( 150) 
JKhIJII(bl 43 ----rs5-->---r 7 -

7 31 19 
S-,_Kori I 1') _,_ 44 56 8 20 
~--·· Mco•i" 21 33 45 57 9 ~UlmrnH ii 651 
-o-ITayb1K 22 i 34 I 46 58 

~-+t II 23 35 47 59 m }lOHhl3 12 . ]}3_! __ _Ll§ _ _._ 48 Wouaii (180) I 
204 210 ---==1 156 162 168 174 180 186 192 198 

-

M¥HLJ:a 1-Acnan Ai1, 4-Mywe.ri;::i:e (I\mrn;::i:a)-54 

4-AcnaH KyH 5-Myruen;::i:e (¥11y.LJ,a) -- 91 
EacKa 6ec KeK eKi caycal\K,a TaparaH 6(1,2), 5(3,4), 7(5,6), 

3(7,8), 2(9,10). 
1-cypeTre MyrneJI rneH:6ep )l(OJihIIUJ:an,1 CbBhmraH KirnKeHe 

111eH.6epJiep;::i:e MyllleJI,LI,it~ peT catt,n:apb1, OHhIH. irnKi )KaFhIH,na 
K8KTep.niH. peT caH,11,aphI. 

XaJIK,hIMhI3.[(hIH. acrraH op:rvrnHhI )l(eHiH.,n:e 6ip ~6arhIH 
KeJITipeMi3: 

EKi elrteH, .11cemi mepeK, wrmbt K,aiibtH,. 
Eacwu)a JICG!lbtpacbl 6epi, aaubtH. 
Eip tubtHap, yz.u K,apacau, 6ip :>1ffu12bi3 ma.rz. 
EacK,aCbtH atlma 6epin He K,bt1WUbtH. 

OchL'Iap;::i:bil{ ophrn;:i:apbr na, rnellly aTTapbr .ri:a 1 -cypeTTe 
KopceTL1rc1-r. E\tCH-At-1 \ren-K\1f, TepcK-)KCTi K,apaKJUbL 
l\aii1>1a-YµKep, Wbrnap-Te~1ip KaJbIK.. K,aparat\-TapaJhI, Ta:i-
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lllomrnH. 50-"K." cypecrnrn: 6achIH,n:a: "K." Y arr-K,ypaH, arr­
Ma)l(H,.a: ,.a:ereH 6ipimni am caHbI 60Jia,.a:b1: 100+6+ 382+88= 
=576=242• 

5lrtt11 rnyniK caraT caHhI-yaxM caHhI, Hyp-cype caHhI. EKimni 
Ta.Marna caH caratt 1<,at'1Ta.JIRHThIH )l(eTi )l(atte Y JihI K,ypaH 6ep,.a:iK 
;1erett MT caHbI. OJI 6om1,n:hr: 2916= 542 

5Irmi: An-K,a1'rnp (A.ti) cype c1maT rnapIIIhIChI. OM.rrarr 
K,apaH.bI3. Ocbrnap,n:aH IIIhifa,UhI; 

f 78=13*6 = 26*3 
54±24= l (2-cyperri K,apaH;hI3). 

~'DTh!pJlPJla__3Q_Jiau'~ 
OJiap;::i;aH IIIhIFa,UhI 

30 

24 12 4 
--- -
54 27 9 

{

13 
9±4= 5 

OHaH 2/3, HeMece 3/2-Apait HOTaChI. OttbIH; 6yphIIIIbl 60Jia,UbI: 

2013 . 
--=sm41°481: 

0,666 

1-cypeT rreH AfYIIIeJI KecTeci 6ipiHe-6ipi celiKec )l(acanraH. 
0HhIH eKimni )l(aFbIHaH TypaH K,aK,TiaCLI aTarry ce6e6i AphICTaH 
6arr nereH TyciHiKTeH lllbIFa.UbI. K yHHiH. opHhI .HFHH MymeJl..UiK 
y11i ApbrcrnH, Apa61Jla A.can (65). 

On e3i AcrraHHLIH K,arnachr 6onbm rn6bIJia,.a:br, Gt'ITKeHi 
on acrraHHhIH: caraT TL1i 60J1hm Ta6bIJiaTbIH )K.eTi K,apaK,lllhI -
KeK IlleMinITiH. MaHJiai1hIHLia TYP· K,arnan,aH illeivriw ~IaH,IlaIIhI 
apK,brnbI ChIFanaraH anaM TeMip K,aJbIKTbI rn6anb1. Co"1 apKbL'lbI 
acrraH )l(OJ1hI aWbIJiaUhI. OttbII-l OH )l(aFLIH.Ua YpKep. co11 )l(aFbE-ura 
Tapa3bl MeH Tal--L lllo.rrrraHhl. Coj1 ceKi'I.ili OH, KO;rn,bII--~ 6ineriH;:re AiL 
OHbIH yfii K,05m apa6wa A11-Caparn1-1-LUam--1. llia5IHJihI Ka3aKIJla 
K,bIWK.aw arnfr.Jbl. Ll.e~.1eK on K,bm1K,aw 6an. CoHbLMeH ApbICTm-1 
6arr+ K,brwK,aw 6arr acrrnH KaK.rrachIHhIH eKi el\1eH >IrnK,TaVbI (cKi 
6i.:i.eK). O.r1 01i erw -~;nrnHHm-i ey.111e c1pHbT. 0r;1n n~1iiF;1\16:lr 
Ci~m1 Gepill. c:J.:Je\t >Ko.1 .. rnrnH. 0.1 oJi T\pKicT~lli c1iHi1t l'jj(c_rrri 

1--t 



opTa!JbIK, op.uachI. Con ce6errTeH OHhI TypaH K,aK,ITachI aTattMbI3. 
0,1 83i )KyJI.[(bI3 rnapurbI. K,ypaH.ua 53-cype 8n-H¥XbIM-)KyJI.[(hI3. 
On 53-natiraM6ap eciMi-)K\'MhI3hI, 5IFHH AxMaLI. 53. 

61-cype.ue Fattca MapaaM ynhI atiTK,aH rot!. MeH eJiMHeH 
6ypbtHcbt Taypammb1 :>1caHe .MeHeH KeuiH KeJ1emiH Ax.Maa eciMai 
nauea.w6apMeH K,yaHnWMblfi )lereH roti (6 a5IT). 

(101 +53=154) (l...u.J..o.ct b..o...l.) 
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Oehl 2Ka:l:'blHaH aJlhlll i<,aparatt;:i:a TypaH K,a1<,nacbm, J1c1ui.M 
K,ax:,nacbt .ueyre 6oIIa,UhI. 

Tia:HraM6aphIMhI3.UhIH eKi eciMi KeJireH cypeIIep.ui 
CaJibICTbipat'IbIK,: 

{

100 
53±47 = 6 ; 

100-(K,acp), 6-car, Tac. 

{
108 =54*2 

61±47 = 
14 

54-K,o:ti Af1 (K,aMap) xai<, catthI, 14 (bq,) OrreK caHbI. l16pahHM 
cypeci, eKi )KeTi 7*2 TOJihI Af1 caHhl. 

61 +47+53+47=208 K,hl3DIK,, arr Yar<; (56-cype (IJ.s.l.9.szq,) OpbIH 
catthr, rypar<; cattbI: 

TeMip K,a3bIK;. On cypeHiH, )KHblHhI: 

56+208+96=360. 

Ochr TepT cype caHaTbIH r<;ocarrnrr<;: 

47+53+56+61 =217. 

Eyn caH FhIJihIMH )KbIJI catthI M11J1JIHOH ece6iMeH: 

35+56+70+56=217. 

YIIIeyi 6oJia,n;hr: 

47+53+61 =161=
7

C
20 +26

) =161+19=180. 
2 

Eyn TaMaIIIa ecen. 
Kar6a-TeKIIIe-TeMip-2Kep caHhI 26. 011 TypaH K,aK,ITa catthl. 

Con 26 opbIHra (Hor<;aTK,a) (i..ii.b) 6ip.uett 6acran 26-ra .ueiliH caH 
)Ka3Car<;. 0Hblli )JillblHbl 60Jia):(bI: 

26(1+26) 
2 =13*27=351. 

Eyn AA.Uhili yi'.1i AJI-Caparatt (K,mm) catthl. TeKIIIeHi 
Te6eciHeH TiK rnaHbllllCaK, OHhIH, 19 HOK,aThl ( caHhI) KepiHe)Ji, 7 
caHbl (OpTaD,afbl) KOpiH6ei1ni, HfHII 
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)l(HblHhl = 3 51. 

19(1+19) =190 
2 

7(20+26) =161 
2 

A:iIThmraH cypeJiep och1raH .1K:aJiraca,ri:h1. Ochmap.n;aH Mhrna.n;ali 
caH lllhIFapaMhI3: 

562+542+{47)+(53)+(56)+(61)=3136+2916+ 177+239+360+ 

+276=7104=888*8=444*16 =222*32 

222-1-rnca<P lllhIH,Ll.bIK.- ra,i:i:aJrnT, 32=17+15 HaMaJ cattbI. 
lVfoceJieHiH; )KaJiracLI 2-cyperre. OtthIH: aTbJ: FmKaiiLm 

lllaplllhI + 8JI-<Dapa6H MaK,aMLI + hl.ULipbIC YllIKiai (MacJiac). 
Fa.1K:a:i1:Lrn rnaprnhrnap.ULIH: FhillLIM TapHXbIHD:a TepT Typi 6ap; 

TOFhl3 YIDILI, OH aJlThl ¥5lJibI, + .IK:HbipMa 6ec Yilllbl :>KBHe OH TOFhI3 
yIDihI. 8ptteri MLrna.uait n(n+ 1)/2 c, n-yR caHLI, c-TYPaK,TLI caH. 
MhICaJihI er-i: ::>K:eH;iJI Kerr KeJ.ueceTiH TOFhI3 y5VIhI TypiH aJiaMhI3: 

3(9+ 1)/2 =15 

2-cyperre coJI ::>K:aK:fa OCbI K,OHhmraH, fil'HH 9-y.si:ra, 9-caH 
K,OHraH, oprn.n;a-5, K,a:ti 6arLITia cattacar-i: .ua Y1II catt )KllhIHLI 
6oJia,LJ;bI, TYIJaK:fbl caH: 9+5+1=15=2+5+8 TaFhI COJI CH.sIK,TbI.0CbI 
peTneH 16 ¥5IJihIHhIH; TYIJaK:fhICLI 60.rra.uhr; 

4(16+1) 
---=34· 

2 ' 

25 YIDILIHiKi S(2S + i) =65. 
2 

EyJI Yllleyi hl.n;hlpLrc Ylllril ::>K:aK:faphIHaH K;¥IJLLTIFaH 
(3,4,5)::>K:llLrnLI 6ona,n.hr 15+34+65=114= 19*6 (K,ypaHHbIH, cype 
caHhI). OH TOfLI3 opLIH,Ll.LI y.H .n;ereHiMi3 )KOFaphma ai1ThIJIFaH 
TeKIJ!eHi Te6eciHeH TiK OTLipfi,I3)')IaH TlibIFa;:rr,r. Omra KGpiHeTiH 
HOK,aTTap ca!fhI OH TOFLIJ eai rni1. CoraH 19 caH;:J:bl Gip TDpTimreH 
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opmurneTbrpraH,n:a K,att 6arhITihI a.neaH: n:a 6ee eaHHhIH: )!(11LIHhI 
6om1,IIhI 38= 19*2 (MyHhI 6aeK,a eH,6eKTep)le KeJITipreH6i3). 

Apa6llla AE)K,U eeerrTiH, eKi TYPi 6ap: yJ1KeH )K8He Kimi. 
YnKeHiHJJ,e 28 epin 6b1Jrn:ti: 6enriJiette.ui: 6ipnett oHra neilitt, OH 
epirr, OHaH epi K,apaH. OHHaH, )Kf3,IICH TOIITalla,IJ,hI: )IIBhlpMa,IJ,aH 
)!(}'3re netl:iH TOFhl3 epin, eKi )I..}3)leH MhIH,ra neMiH TOFhI3 epirr 
)KJihIHhI 6oJia,IJ,hI. Kimi a6)K,L( 6oM:hrnma ..;;.,=400, _p=40, ~=700, 
e. = 1000 Tepr 6oJibIII eaHaJia,IJ,hI. ,[(eMeK oH,IJ,a 4*5= 20. Oehl 
eeenreH a.i1raH,n:a )KJibIH eaHbI 6oJia,IJ,hI 

l l 7=l3*9=56+6l. 

EKeyiHiH: )IGfbIHhI 60Jia,n:h1: 

{
6112:::: 382 *16 

5995 ±117:::: 
5878 

T a~.rnma eaH IIIbIFa)lhI. 
50-" K.," -eypeeiHitt: )IGfhII-I eaHhI 50+ 100+45= 195. 
Oebr eaH 19-eype.ne MYJ<:arraraT TYPiH.Ue 6epiJireH Khl1FC 

195 (S~ua). Eyn eKeyiHeH haH,Uae=m..u.u-u (reoMerpIDI) caHhI­
Apa eaHhI IIILrra,n:bI 100+19=119=88+31. OJI 6ona,n:Lr 15*13, me 
(15), Hai1:3arai1: (13) eypenepi. 

Ha:tbaratl: _i.e...>..=para,n: 274, 6ipaK, 302 (~_,.J). Onap 6oJia,IJ,hI: 
302+274=576 oraH KoeaMLI3 rrailraM6ap eaHLIH 92*3=276, 
576+276=852 =71*12. 

"K,acp" (J) eaHLIHa (bq_) {Tah) eaHhlH K,OeaMbl3 (20-cype 
aTbI). 

100+14= 114=19*6. 

Yrn eamrnH bl,n:hipbIC ym1<l.11iH Mae11ac )Kaeai1Mhl3: 

195+ 13* 12+ 117=:=195+ 156+ 117= 13*15+ 13*12+ 13*9=39*5+ 

+39*4+39*3 (cypeTTiH. OH. )KaK, rneKeci). 

Em1j eoHLIH. acThIH,n:arLI )KCTi xaT acrraH-KeK eptteri: 1-Ati, 
2-Atl:K.bI3, 3-IllomrnH, 4-KyH, 5-Apm:t, 6-lllori:atl::, 7-Camirnp. 
O:rnpHblH y11J1apbIHilt.1 0,1-CDap~iOM HOT<Lrrapblllbl!-l opin (A E>KlI) 
cccn 6e.riri.:1epi. SyJI KOKTCp,ni1~ afi'I::1J1b!K KYIUlCPL acbur T<lC'l~lpbl, 
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MenumapbI, HOTaJihIK, 6eJiri.11epi, ecerITepi acThIH,UafbI KeCTe,LJ,e 
KepceTirrreH. OttaH lllhIK,K,aH TaMarua ecerrTep KepceTirrreH. 
CoH,Ua 6ip TaMarua He pee )KeTi xaT KeKTiH: opTaJihlfhI K y1rniu 
HOTaJiblK, caH 60.JiraH 13 (para,ri: caHbI). 0HbIH: aH:Ha.JiaCbIH,UafbI 
can,LI,ap, coratt eceJiec K,Hac TYPiH,Ue KemeH; 

15+ 11 = 26= 13*2; 56+22= 78= 45+33= 78= 13*6. 

)Kn:bIHhI: 15* 13= 195 aliThrnraH 19, 50-cypenep caHhI. 
0,LJ,aH Kei1:ittri 6ip TaMawa ttapce MCTaJI,LJ,ap )l(HhIHhI 393, 

OHhIH: eKi ececi 786 6ac 6arn. 

3-cypeT. 
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On caHra Kimi a6)1(,U caHbIH K,OCaMbn; 

f 510= 17*30 
393±117 =I 

L 276=92*3 

"K," cype caHbIHa 19-caHbIH K,ocaM:n13; 

195±19 = · 107-:xrnyhap, {
214=107*2 

176=88*2 ' 

OH3H llihIFa,n;hI: 

J. 88 =22*4 
62±26= . 

l36=19+17 

Y JIKeH AE)l()l; ece6iHeH llII>IF3.D:hI; 

5995 =29*200+ 195. 
195+ 117 

=4. 
195 

JKeTi xaT KeKTil{, 6aprna ranaMHhIH: raJKa:HbIII ym::i;ecTiri 
11rnapa:r 6epeTiH ceKiMi. OH.nan K,apal{bn! 

3-cyperre 6acrnrr.KPI )J(\'M6aK;Ka opanaMbI3. OrnH TCffhI 6ip 
)K\'M6aK; K,OCaMbI3: 

EacwtiJa I(acjJ maybLHbtH, K,OC 6apa6aH, 
Co.1 mayiJaH iJapw1 nwcbm, cy mapaeaH. 
Cy.ay K,bt3, aceM .J1Ci2im 6api coHaa, 
JlnbtpJway He2e Ke.mJiJW c011 apaiJaH 

(XQJlblK, G}'3blliQH). 

Co.n KOC 6apa6aH K,aMap):J.bIH: (K,a¢TbTH:), 5IFHH AA.llhIH: 

a5TJIJ(a~rn rvi:eKeHi 4-K,oHH Myme.rr )Ky.TJLJ,hI3IiI. apa6rna A11-CaparnH, 
ill<:um-(l(brwK.am 6arr) aiibI. 3-cypeTTe co.1 Illa.HH %VJI.!Ihl3Jlhll~ 

XlliihIKapaJ1bIK 6e.rrriciH Ke.rrTipniK. 0.1 eJi ai1KacK,aH eKi "K,acp .. 
(..3) - K,oc 6apa6aH. AHn:hll-l. opHhI con eKi 6apa6attHhIH. opTaChI 
nen 6ineMi3. £apa6aH.UhI HeMecc napa6aH)lbt apa6ma <Dapa6att 
LI,en TC )Ka3an,br. Omrn ct>apa6 - rrapa6a - 6apa6a, att - acnatt 
.Marhrnac hIH,IIa . 

.::I:1;1pa() icl.1-<J),~p,.liil t-._cLictCbi) - 01b1papl. /\JT-:rnpMic b1!t1'!]11,1c 

cc1\11\[C: 1L'<ttL1ac - :lKy.TLlbU,lclC ApalHLta 0.1 c1'.ii11ui actI'1H f yL1r·~u 



(AH:K.Dn). 1-cypene 01r eKi 6ac 6apMai<, aparraphrnaa AA MeH K YH 
(TypaH K,aK,arraCbI). 0HhIH, caHLJ,hIK M8Hi 71 *4=284. 

71-A+n+M, aJiram1<,hI MyI<,anaraH. 0Hua FCDKRtl:brn 6ap. Eyn 
ryciHiKTepJJ,iH., 6enrinep,n:ii-i: Tepett, CbiphI 6ap. On Mnpac 6i3re eTe 
epTe ::mMar-ui:apnaH Kenirr )KeTin oTbipraH TaMaura ecKepTKirn. OJI 
TOIIaH cynrnaH 6ypbIH 601rraH, 6eJIKH bl.UhipbIC rrati:rmvI6apnbIH: 
3aMaHhIHaH K,aJIFaH .uerr 6ineMi3. CoraH apHaJiraH aeneMep 
KeJITipeMi3. 

Bipittrni neneJI aHThrnraH Fyrapa,n: {Atfxpn) caHbIH e)lce1meH 
MbICb1p;::i:a eymre caHhI aTarnH. On Tm-i:ipeKTitt, Tepr 6yphrmhrna 
TaparaH. )KeKe )KaJIK.bI epirrTep;::i:iI-1. 6aChI, 5IFHH M\'K,aTTaraT 
A+ Jl+M=IJ,.o. l +30+40= 71, ecenettreH 71 *4= 284. 

0Hbili eKi ececi (71 *2=142) 6-MYJllen ~JILt:bI3 cyM6iJie 
(EMKern) caHbI. K,a3aK.IIIa )KbIJJaH )KbIJJbI, TypaH K,aK;IIaCbIHbIH, 
Kytt )KaI<, {ApbICTaH 6arr )Ka:K.) 6ocaracbI. 

Con eymre 284 caHHhH-I ,n:ocb1 220 catthI 6oJ1raH. Eip caHHbJI--J: 
6eJ1rimTep )KJ1bIHbI, eKimrri caHHhIH: e3iHe TeH, 6oJJca, coJ1 eKi 
caH ,lloc catt;::i:ap aTanraH: 

M1>1carrb1 220 caHI--IhIH, 6e.TJriunepi: 

1+2+4+5+10+20+ i 1+22+44+55+110= 284. 

284 caHHbIH: 6e.TJrirnTepi: 

l +2+4+71+142= 220. 

3-cypeTie OChI .uoc caH,Uap TaMaura ophIH arraTbIHbIH KepeMi3. 
CyperriH: opTaChIH,Ua eKi ce3 )Ka3bIJJFaH. 0HbII-{ 6ipi Ml1ranacp 
220 (.osJ....A) Eyn apa6rna OTThIK_ .uereH ce3. 

EKiHrnici (~.>J) 348 Myx,apaK, lllyma (¢>oKYc), HFHM 
OT )KaraTbiH (Kyli.uipeTiH) HOK,aT. EKeyiH I<,OCI<,aH,Ua 6omlJlhI 
568=71 *8=284*2, HFI-HI 1<,oc 6apa6aH (K,oc 6apa6aH). 

EipiHwi ce3 ncJiaM M8,llemi:eTi apK,hIJibI 6apJihIK e.TI,Uepre 
rnparaH acTpOHOMl1MhIK aT ( OHhI ophrcrna HrJil1 arnraH). Arrap.n:hr 
)J(eM,rrerr, OTThIK - a6aK,Ka 6ati:Jiay opHhI MarbrnachrH,Ua. K,a3aK,Ilia 
"AT 6m1mi)lhIM a6aK,Ka" .uen KeJieTiH al-{hI3ra .ueJ1 Kene,n:i. EacKarna 
a:tl:TI<,attna "M11nurncp" neH "A6aK," 6ip Marhrnana: 

220+ 104= 324=54*6= 108*3. 54-A-1-K,aMap (I 08-xaK). 
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Mttrna<t>K.a - A6aKK,a 6a:t'rnattThIH AThIMhI3 An-K,aMap (54) 
AM roll. 8th'KeHi, on An-CaparaH (IllaJIH-K,OJIH) AH:,ZJ,bIH. yifi e.n:i 
roil. 

,lleMeK "AT 6a11na.n:hIM A6aK,K,a" nereH ce3 AM acrraHL(aFbI 
83iHiH. opHbIHa-TaFbIHa OTblp.UbI JJ,ereH C83. ,UeMeK "K,act>" 
:>KYM6arhIHL(aFbI "K," K,aMap - AM Marhrnacbn-ma. OcbJMeH 
6a.tinaHhICTbl atl:Ta KeTeniK, "K,act>" aThIHbIH. caH,UbIK, 100+80=180 
ChI3hIK,IIIeH,6ep KepriIIIi. "K," eprriH )Ke Ke ancaK,, on rratl:raM6apnhIH. 
K:YPaanarhI achrn caHJJ,apbI 53-AXMa.u, 47-MyxaMMa.n:: 53+47=100 
K,. OraH rratl:raM6apn:hIH. TafhI 6ip aThIH K,ocaMbI3 TAh 14-(bct) 
9+5= 14. Eona.n:hr 114-K,ypaHHhIH. cype caHhr, aJIThI KYJUliK 6ac 
6ara: 19*6= 114. 

Oehl 19 caHbI MeH "K," (100) TafhI TaMaIIIa 6alillaHbICTa. 
QuaH IIIbIFal(bI haHJJ,ac 119 (..&.i..lu-u) epHeK enIIIey (reoMeTpttJI). 
EKiHIIIi )KaFbIHaH 50-K, cypettiH. )l(MhIH caHhI MeH 19-cypeHiH: 
MYK.arraraTbI TeH: caHJJ,bI: 

50+100+45=195 Khttrc (S~ua) 
Eyn caHHhIH., TaMaIIIa ce3n:iH., IllyrnaHHblH. (MyK,apaK,TbIH:) 

Mafbrnachrna KeneMi3. An.uhrMeH on Tm-i:ipiHiH. eH. anraIIIK,bI 
)KapaTK,aH 3aTbI ,nerr 6i.nyre 6ona.n:hr. 

5Irtttt OHhI Hyp MyxaMMa.n: ,nerr ancaK OHbIH: caH,UbIK. MeHi 
6ona.n:b1 H yp 162= 25 8, 

MyxaMMan 92, 256+92=348 tteMece Kar6a MaFhIHaCbIHD:a 
anyra 6ona.n:hr. Kar6atthrn caH.UbIK. Matti S~ct=20+70+2= 92. 

OttbIH: apa6IIIa 6etitteniK TyciHiri TeKllle, OHhIH: caHbI 26. 
EKittIIIi )KaFhIHaH apa6rna OTTbIK., OT )KaraTbIH opbIH rnyrna 

MYXapaK aTanraH. 
Ocbr ce3nir-i: eKi Marbrnacbm 6ip,a:e:H Tan,n:araH a.n:aM 6i3LJ:iH: 

6a6aMbI3 86y Hacbrp en-cDapa6tt 6onraH. 011:hrc atIHa )Kacarr, 
con 6ottbIHIIIa )KapbIK ceyneHi )KJIHarr, 6ip HOKaTKa IIIOFbrpnay 
IIIyrna )Kacay e.n:ici con KiciJJ,eH KaJTFaH. 8J1-<l>apa6Ml!hIH. )KaJIIlbI 
)KapbIK. ceyne )K8HiH.n:eri TaMaIIIa eH6eKTepi XII racbrp.n:a naThrnma 
ay.n:apbrnhm, EBpona eJILJ:epiHiH. FhVIbIMH 6arhITbIHa Heri3 60J1FaH. 
OttbIH. rnyrna )K8HiH)leri eH,6eriH EBporra FbIJibIMhIHa anralll peT 
Kipri3rett H. Kerrnep 6onratt (1571-1630). On apa6rua MyxapaK 
.n:ereH C83D,i COJI K,8.JIIIbIH)la, JiaTbIHllla cPOKYC aTarr K,OJI,UaHraH. 
Con 6oilbmwa 'J}1;11mc ( KeM KcciHili - KY!Tf HaKbIC (9b& jl.9ua), 

napa6ona (TeH, KeciHJii Kv!Tf MyKacjw1 (.9hc:. ..o$.l90') nrnep6ona 
22 



(apThIK, Kecittni - K,M:Tr 3aH,ll (.9.b& )~..1.) ChI3hIK,Tap )KacanraH. EyJT 
TYCiHiKTCp 6apJibIK, FhIJihIM CaJiaCblHl{a Heri3ri OpbIH anaTbIHbl 
M8JiiM. CotthII-~ irnimr.e acrraH rnhrpaK,TaphIHbIH: )lcypeTiH )KOJID:aphr 
OChI Cbl3hlK,Tapra KeJie).(i. 

8n -<Dapa611 rrapa6o.na 6etlttenec K,aJihrn )Kacarr, con 6ol1bIHllia 
otlblc atltta )J(acarr, myrnachrn Tarr1<,aH, OHhI rrattmurattraH. 3-
cypeTTe 6i3 con ynr TYPJii HOK,aTThI ThilllK,aH rn1~6aMeH KopceTTiK. 
CotthIH, illliH).(e 1<,oc 6apa6att.uarhr atlK,ac1<,aH eKi K,atj)ThIH: 6achIH).(a 
3JJJI11rrcTiH, eKi IIIyI'Jia Ho1<,aThI (MyK,apaK,). K,atj)ThIH, a5IFhI eKi 
atibipbrnhm, 6ipi 3JIJI11rrcKe, 6ipi-rrapa6onarn )KaJIFaCK,aI-I. OttbII{ 
CbipThIH).(a nmep6ona: 3JIJIHTICThIH, opTaChIH).(a OTThIK, · A6aK, -
Mnrna<l_). Illyrna HOK,arrap apK,bIJihT eTKeH ChI3hTK Arr-CaparnH 
aatt,FhIJihI aTaJia,UhI (MyAap Arr-CaparnH(..o.J.I_, IJ...u.1.~Lu). On JJaH;Fhrn 
atlThIJiraH. OTThIK,ThI MuFJratj)ThI 6achm eTeai. EcTe 6oJIChIH con 
n:aHFhIJI).(hI rratlraM6apbIMhI3 hmKpa carrapbIH).(a Kecirr eTKeH. 

Arr-CaparnH caHbI 351. OcbIMeH 6atiJiaHhICThI )Ka3aMhI3: 

351 *6 =1320+786. 

Mytt).(a 786-6ac 6arn, 132-~peK HeMece 1<,a:tfTaJiaMa )KeTi. 
3-cypeTTe KeJITipreH caH).(apra K,OChIMllla; 

284+220=504= 412+92 Eai1T+Kar6a. 

504+ 104=608. 

340+ 104=444=37*12 (rnxyJI caHbI). 

OnapaaH lllbIFa,Uhr; 

608+444+348= 1400= 140*10 

340+220=560. 

91 *54=4914 =4304+560+50. 

91*11=1001=800+195= 608+393 =1001 Ap3 (>Kep). 

MYJ:i.ll:a 800-ToT- (:i,9-u) (bl).(blpbIC arambr). 

351 +31 =382=618+382=1000 

2(340+ 195)=2*535= 1070=214*5. 
23 



214-)l(ayhap. 

Ei3.r:i;eH 6yphIHFbI arnnap "AH: K.a<P" aTibI )Kepttan IIIhIFaprnH. 
CoHhit-\ MarbrnachI caI-IhI, ochI Mecenere )KaTa.r:i;1>1; 

iO(AR +K,acp) =10)11+180)=1910=382*5. 

TaFDI 6ip-eKi M1>1can; 

r1304 
340*2±104 * 6 = 680 ± 624 = ~ 

l 569 

{
5608 = 701*8 

4304±1304 = 
3000 = 600* 5 

{ 
·70 

53±17 = . 
36 = 62-26 

{

88 
62±26 = 

36 

47*6+286= 588 =71 *8. 

286 =26*11 

K,anrmmapbIH oeynr1>1 e3i o11:narr Kepep ... 
KppbITa Kene a:tfrnpnIMhI3 MHrnacp A6aK, Meceneci eTe TepeH 

fhTJlhIMM :>KyM6aK, ..... . 
K,oc 6apa6aH Kytt MeH TyttHiH TeH,ecKeH, )KbIJI 6achI, ail 

6aCbI HOK,aTbIH 6eJiriJTeyre apmmraH KOCMOJIOflUI ~6arbl. 0Hhl 
epi K,apa:tf .r:i;aMhI'fY, Tan.r:i;ay KepeK. 50-56-cypenep.r:i;eri :>KyMhB.Uap 
)KeHiH,JJ,eri ati:TbIJIFaH a5Irrap ochI Macenere TiKeJie:ti 6a:tfna111>ICThI. 
Con IIIhIHJJ.bIK.K.a HaMa3 ocy ,JJ,a )K:JJrraca,n:bI. 

Om~m mieTi, Ktt6na TaHy, yaK.bIThIH a11b1py - 6epi coraH 
COfNlLI. 

0HbIH 83i 6apJJbIK, Tafo.IFaT fbIJibIMbTHa Heri3, COHbIMeH K,aTap 
OJI pyxm-rn TipeKKe anapa.UbI. MbICaJibI atl.TbmraH 50-"K,aqi" 
cypecitt.uc 6bmati: ,aereH: "Pacbmaa aiJa.M3Wnmbt .>1capammbtK,. 
Oa111 11oncicil!i1( 11e rN0:)1JJJia2a!lh1H 6i.1e}11i3. (){im1<eHi 6i"J 020H Kype 
maJ111,1fJh:HaH da .1.1cm;h1116btJ" (50-cype, 16 anT). 
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K ype TaM1>1pn:aH n:a, K,aH TaMb1pnaH n:a )JcaK,bIH 6oJiy 011 "aK,blJl 
_"l',teH JICaH - Jvteli e3iM" nerr A6at'r aH:TK,aH,n:att, TaH;ipitteH 6onraH 

Me!iri pyxh1 3aT, aµ:aM,IJ,hIK ap-YIMaI-I. Oc1>r MeceJieHi TYciHy ymiH 
K9pHeKi MblCa,1 peTiH,Ue K,a3ipri fbIJibIMHaH 6ip M8JiiMeT KeJITipn:iK. 
0HhI 4-cyperre KepcerriK. 0.JJ cyperri: )Katt JIOChI K,att e3erin.n:e 
eymie JJ:OCThIFhrn,rra, OH TOFbI3.1Ja nereH o.tlrn apHaIIbIK. EyJI eTe 
KYP.UeJii TepeI-I Mecene, llihIHJlhIFhIH Arrnah e3i 6iJieJJ:i. 

Eb OHbI memeMiJ n:eMei1Mi3. EipaK, con folFhITThI, TmLipiMHiH. 

6iJIJJ:ipreH,UepiHe cyll:ettin otl %YripTy 6bn:iH. MiH,UeT. 
A.nn,hIMeH K,M.6Jia opHhr 6oJiraH Kar6a TeKJue 6eilttecitteH 

6acTaHbIK,. Teritt,n;e K,rr6Jia aereH 6eT6yp1>rc, hIK)IaC-HHeT H'MaH 
opTaJihIFhI MaFhIHac1>m,n:a: K,tt:6Jia AH-AH3ap- (.9~0.. l\J ibl_,). 
TeriH,Ue K,rr6Jia .n:ereH ce3,n:e Jop Marhrna )J{aTbip. 0HhIH caH,UbIK 
Heri3ri Matti 100+2+30=132=12*11, )J{ypeK, )J(eTi .n:ereH ceJn:epre 
,n:aJI KeJ1e.n:i. EeJIKM apa6ma )KypeK .n:ereH ceJ 6eH K,li6Jia caH,11ac, 
epinTec, 5£FHM K,M.6Jia-.9~q, H...,.... ()J(\rpeK). OraH K,aJaK,IUa K,a6brn 
arry, HMaH KCJITipy MaFhIHaCbl ,U8JT Kene,n:i. A6m1,n:bII{ ")KyperiMHiI-I 

TY6iHe TepeI-I 6ofurn, MeH 6ip :JKYM6aK, anaMMbIH, OHM .n:a oMJla ... " 
.n:ereHi coJI ~eKTiI-I K,a6I,rn.naraH HMaHbIHa KeJie;::ij .i:i:en 611eMi3. 
0HhI e3i n:e ati:TK,aH roil: 

,11eHaeu eapbm Ke3 6011ca, .ttoiiHbtH caJ1Cb1H oiifzaHcbm. 
K,a6w1 Kepce cmi.v.oi KLtt maHbtca coA GJICbLH. 

,Il,eMeK )J{ypeKTiH. Tepei-~iH,Ue aLI;aM,UbIK ap-vrMaH )KaT1>1p. OJI 
ceHitt MOti:HhIH;HaH .n:a (Kype TaMhipbH~HaH .n:a) caraH )J{aK,bIH. 
CoHhI r<,a6bIJI an, K,l16Jia coJI - K,n16Jrn. 

CoHhIMeH "K," - "K,a¢" )K\1M6arh1 K,aMapMeH K,aTap K,M.6Jiara 
coraµ:b! .n:err 6ineMi3. 011 eJi ~peK-)J{}'pic-K,0Jnu1b1c opHhI, )KaH 
epeKeTi co,n:aH 6acTanaµ:1>1. )KeTi K,aiiTa.rrayrnhI .n:a corm-r Kene,'J;i. 
,Ii;eMeK apa6ma )J{eTi ca6wr- (..w~&=60+2+70 =132) coJI K,li6Jiara -
Kp.6bIJIFa - )KypeKKe caiidac 6oJiy maJvtawa uwapam .rrerr 6iJii1\i3. 

OJI )fCeTi ra11al'vrn: Marbmachnurn )J(eTi acrraH, )J{CTi xaT KGK. 
0HChT3 K,03FaJihIC )KOK. TaHipiMHitr,: "CaeaH K,aiimwzai":imbLH :J1cemi 
:JKEme )!Jlbt K,ypaHabt 6epdir:" nereHi ochI Marhrna11,a ( l 5-cype, 87 
a5IT). K,H6.11a MeH Kar6a 6ai1JrnHhIChI ochr apa;iaH WhTFaLJ:hI. Kar6a­
TeKrne 6oJirami:a OHbIH, r<,yphIJibIC 6e:H:He_JJiK Mywe caHhI 26 eKeHi 
MeniM( o.rr X<UI}IIJ: Te\1ip C<H-IbI). KJ1611aHHH )KeTiciH M\'lIIe.i1nir<: ! 2 
aiH)KhJ;J) CL11lhlWl K.0Cci\!LT3: 
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{
19 

12±7 = 5 

KeK )KeTi xaT 6oJiraH,ll;a )Kep .ne coH,J:1;att. OJiall: 6oJica: 

{
26 

19±7 = 
12 

CoHbIMeH ycTiH)l;eri oH TOFbI3 caHbIHa KeJI,UiK (74-cype, 30-
a5IT). EyJI apa,n:a 6ip Ta.Mama XHKMaT 6ac 6arn 19 epirrTeH OHbI 
aJITbI eceJierr K,ypaHHhili cype caHhIHa KeJieMi3 19*6=114. EKiHmi 
)KafbIHaH OHbll{ KeMiJI ( OH,ll;bII<) ececi 6oJia,UbI, FaJiaMM: TeK 
(190-rrerneHe) )KeHe 6ei1He 50+50+90= 190. OcbI ryciHiKTep,n;i 
6ell:HeJierr K,apaJibIK,. 4- cyperre 19 ¥5.UibI TOP CaJibIHFaH, OHbII{ 
irniMe 6ip,neH OH TOFhI3Fa .ne:ttiH caH,ll;ap )Ka3bIJIFaH. Heri3ri 
6aFbITTap.na 6ec caH )l(MbIHbI TypaI<J'hI caH 38=19*2 IllhIFMhI. 

MYHhII{ e3iH Te6eciHeH TiK rnaHillhIJIFaH TeKille (Kar6a) 
6ei1Heci .uerr K,apaJibIK,. 0HhII{ TiK rnaHillbIJIFaH 6aFbIThIHbll{ ycTiHri 
Te6eciHD:e 5 eprri, aCTbIH,ll;a 23 (KepiH6e:H:TiH )KeTeyi cypeT aCThIH.Ua 

6 . ) 0 . . 7*(20+26) 161 6 . )KeKe epmreH . Chi )KeTeyrnrn; caHhI =. , y11 e31 
2 

MycaHhII{ aca (raca- ~l=161) TMFhIHa caH,ll;ac. KepiHeTiHi 

l 9(1+l9) = 190 )Kl1bIH 26(1+ 26) =351 = 190+ 161. 
2 ' 2 

{
351=13*27 

190±161 = . 29 , 29-MbIC, yrniHrni KeK Tari: rnoJirraH 

)k'YJI.[(hl3 MeTaJihI. 351-.AJI-CaparnH (lliaJIH-K,mrn) caHbI eKeHi, 
OHbII{ Afui:hII{ y:H:i (Tafbl) eKeHi aHTbIJI,[(bl. 

TaMarna 1<,a6b1cy11ap ochrn:atI oraH KeceMrne 6YbIH A.Jr 31 
1<,occa1<,6011a,n:b1 351+31=382-.AJI-KypaH 8ym1e caH: 

618+382=1000. 

011 rrai1raM6ap ,nal{rhIJihI-HCJiaM naH.FhIJJhI. Mytt.uarbI 13 )JC9He 
OHbII{ ailHaJibIK, Chil{apbl 31 caHbIHaH llihIFa,ll;bI: 

31/13= 9-1 =8, 
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( 44=11 *4 
31±13=~ . 

l 28 = 7 *4 ' 

TepT Aff epin caHhI, opTaJihIK. caH ( 4-cyperre: 

5+23=21 +7=26+2= 22+6=20+8=24+4=28) 

Eypb1nrb1 

opTaJihIK. 6ypbilllhI, apa yHchIHhIH: 6ypbilllhI. 

•• ;J 

3V.Z =-U,,)· 

3 o :l!Cc ;ud /J - . 

4-cypeT. 
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,UocTbIJ< cam:i:ap a:H:Tbura.n:br: 

884+220=504=412+92. 

Cmrnpra K.OCbIMrna 13-cype aTbI Arr-parn,z:i; om:i:afbr 
Hati3aratU:lhIH: eKi aThI aJibIHJJ:hI: para.n: 0:J..) 274, 6¥pai< (~.>J=302). 
O;rnp 6ona,r.i:h1: 302+274=576= 292; 

{
276=92*3 

274±2 =· 
272=17*16 

KeliiHri eKi caHHbIH; cype arraphIH ecKe aJibIH;bI3: 17-Arr Acpa 
(acrraH carrapbI), 16-An-Haxn(Apa). 

Eyphrn )K:acanraH eynHe yunci.niH KeJITipeMi3. 0HbIH; 
Cbl3hII(Taphl: 

1000+786+450= 2236 =JS *1000 

6yphlUITapbl: 

I mi He ChI3hIJIFaH rne1~6ep epici r= 15 3, ottan MyIIIen ece 
6mrauhr: 153*12=1836-rrpoToH caHhI. O:H:,z:i;a 6oJIChIH aymi:e 

caH,IIap: t~i- 1 )"-1000=618; ( 3 ~~· 5 )*1000=382; 

618+382=1000; 

382+236=618 

(A11-paxMaH, an-paXHM) 
236-KyH cpaHaKYfI: 382-AJJ K,ypan-786-6ac 6am. 
OHbIH; 6ip yurKiJii 

786+487+360=1633. 

OcnrrnH K¢c (AH MeTan-nai1:FaM:6ap cype) caHDIH 
K.OCaMbl.3'. 

OµaH ll!hlfaJlhI: 

28 

{
1680 = 56*30 

1633±47 = 
1586 

168+618 786 (6ac 6arn) 



OcbI Ketiittri yun<i.n.uiH. 6ip )J(aFhIHa :iKa3bIJIFaH TepT 6yphilllThI 
6e:H:Hetti K,AH e3eri arn,UhIK,. 0HhlH, eJillleM,Uepi: 360+252+252=ym 
)KaK, Cbl3hlfbl: 360+252*2=360+36*14=36(10+ 14)36*24=54*16= 
= 108*8 =864= 432*4 

,L(eyipJiiK caH ..... . yruiHllli )J(aFhI e3repMeni 403--334 

apachrn,n:a...... , JIFHII {
747 

403 ± 334 = ochIFaH I\OCaI':lbIK. "K' 
69 . 

'· 

{

847 
caHr:.rn: 747±100 = . 

647 

On 6eJiriJii (53-cype Arr-HpcI>IM :JK.yMbI3 cattbI) HeMece 487+ 
+360=847 (eymre yurrd.rr.n:ett). EyphilllTapbI: 

O.D;aH lllhlfa.ZJ;hl: 

HFHH 

252 64 
- =0 7=tg35° )K9He --- =t 7°481 

360 ' 2* 252• g 

350 ±) 8G = {530 
17° 

TaMallla caH.ZJ:ap, oi1Jrnpcb13!!! 
EH.D:i K,AH e3erittil~ TYCiHiri, on a.ZJ;aMHbIH, I\bI3bIJl K,a11 

'f\'HipUiiriHiH, opTaJibIK, 83eK 6enllleri, XaJibIK,apa.nbIK fbIJfbIMJ1 
aThI. Con TYciHiK 6olihIHllla reMornoforn (2eM - rpeKllle K,aH, 

2Jl06UH .ZJ:OMaJiaK, myiiipuliK MaFbIHaChIH.ZJ:a). 
0HbII~ tteri3ri K,-ypaMbI TepT TeMip aTOMbIHaH (xa,Ul'iJJ:TaH Fe 

26) TYPMbI. 
Eyn eTe m)3iK cttpeK 6aK,blJlay;:i:aH eTKeHi. OttbIH, 011lliel\·ti 

caHTHMCTPt~ili; Mbll{ MHJIJlHOH)],bIK, 6eJIJJleriMeH ecenTCJfftH. 
0HbI 6aK,bIJiay yruiH Ka3ipri aTOMJJ:hIK, 3aMaH.ZJ:a aToM e;rn1eihiH 
3JieKTpOH)lhIK, acrranrnp l\OJI.D.aHbDIFaH. Ott.bl enlllereH A11.1epViKa 
FhUihIMbI Ho6en ChIHnhIFhIH aJI,llhl ()KlibipMa )l(bIJI mai\tac. 1>1 

6ypbIH). 
Arr Taf'bI coJT J~8JI,Ui e.nmey MeH omrrereH acnaH eneMitte :.uiar..1 

1<,a6ineTi JKeTrrefr OThip. OtthIH: e.rrllleMi OH.D,bIK. caHra )Ky:;ner~ 11 
Hen K.Otihm eceJreccK 6oJIFaHJJ;atl:. Mytt,IJ,att FCDKaJ1hrn 1:.rnaM 

IC\ _ _, 



MYDKM33HbIH, TaMarna 6ttiri. K,ypaH,Ua COJI FaJiaMHbIH, CM.ITaTbl 
6epinreH . 

.IK.yJI.Uhl3.UhI acrraH TeMip K,a3hI.KTaH .KaJia:i1 aiIHaJICa, a,r:i:aM­
HbIH: .KaH TaMhlpbI - TbIHhIChI .n:a COJiaH Te6ipeHe.n;i .uereH OHFa 
KeneciH,. TypaH K,aK;riacbI .ua coHhI KepceTe.n:i: 4-cyperre Te6e.n:eH 
lliaHlllbIJIFaH TCKllleHiH, ai1HaJibICbI 12-Myrnen caH 6oJiraH,[(a, 
OHhIH, illliH.ueri 93repMeJ1i )KCTeyi eKi Typre 6eJiiHe,n:i: OHbIH, 
oprnchm.n:a epKellli ai1HamlChIH,IIa anrny, .sIFHH 19*6= 114. 

Erep.ue oprn.n:arhI epKellITi Tipey, .ui1weK TYPiH.D:e aJICa.K, 
eTKeHi OHhIH. acTbIH,FbI CbIH,aphI 6ap rnPI. OH,n:a Tipey .uilu'eK eKi 
ophIH,UbI (eKi 6acThI) ChI3bI.K 6onMa.K. Onan 6rn1ca eri3-ceri3 3aH;hI 
lllhIFa.n;h1; 2+6=8. YIIIKi.JI.UiH. e3iH aJIThI .D-err .Kapayra 6ona,r:i:b1: yru 
)KafbI CbI3bIFhr, \W fr~'PhillihI. Con yruKiJire rn6Hrn xy{)a:H:m.1.K 
caH .KOChIJICa 6ona,r:i:hI eri3-ceri3. 

fop YllIKin )l(aCali KepeniK.0HbIH: CbI3hIK,Taphr: 

_600+ 576 + ~_o4 = 1680 = 840 
2 2 

0HaH IllbIFa)J,hI: 

840-600=240=24*10 

840-576=264=24*11 

840-504=336=48*7 

TaMarna caH,n:ap: 600-)J(e6pa:H:bm .KaJiaTbI, 576=302+274=242-

eKi Haif:3arat'1 

<:Q4=284+220-)J;OCTap caHLI. 

0HaH IllhIFa)lbJ: 
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0HaH: 

1

8 4' . 
: =64-16=48 

4 81 

62°121 -25°481 = 88° = 62 + 26 

50°401 =3040=190*16=38*80 

{
102 =17*6 

88±14= 
74 

11

7 41

1

=49-16 = 33· ± = sin34°50' · 
4 7 ' 7 ' I I 

34050' ±230501 = {58040' 
110 

CanhlCTbiphm I<apatt;hl3: 

284+220=252*2=504 

504+360=864=54*16=108*8=432*4 

(403-334)*4=276=92*3 

864+276=1140=19*60 

576+504 . ------- = 15 (me cypec1). 
576-504 

. Oibiacy peTiH,D;e TaFhI 6ip caH: 

35+56+70+56=217. 

217±53= . {
270= 54*5 

164 ' 

54-Arr-I\aMap -Aif, 53-Hy)l(hIM PK¥JI.IJ;hI3-AxMa~). 

~ 164 = 246 -)l(e6paifhIJI, 3/2-Apaif (TeMip) HOTaChI. 
2 
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M¥H,D,afbI 217- }K_'fJI,Lf,bn.UhI acnaHHhII{ arrtta.rrbrc )l(blJibI ( MHJI­
n110H ece6iMea). O.n aHHa.nbIC )KOJibl 3mmrrc 60M.h1mna. Ett: I\hlCI\a 
6aFbIThI oHaH eK[ ece lH¥x KeMcci). Orrap,ll,bI apacE>IH,ll,a oprnrnacbI 
56 eKi peT. 56-cype )K_¥JI.[(hI3 opbrn.n,apbL Oiirrarr I<;aparrhII< rarraM 
iKyperi I\a.rraH: coFa,ll,hI, r<aH e3eri K,a.rraH: cora,nhr: 

252 0 36*7 
.3(5() = 0,7 = tg35 HCMece -10--- = 252 

.[(OCTLII\ TblHhIC_ 
14-.bt- 9+5=14. 

HeMece 36*14=504 
10 

:>Korapb1,L1,aFbJ epHeKTe: 217-53=164 6orrca. OttaH IllhIFa.UhI: 

~(217-53) = 246. 
2 

M.¥-tt.ua 3/2-Apafi TeMip HOTaChI .n:e,z::i:iK. OtthI eKi iK~He Yill 
1<apMaKrhr TeMip MarhrnachIH,IJ,a K,apa.n:brK,: Fe+3, Fe+2 JIFHM; 
Fe

2
0

3
, FeO Maf'hIHaChIH,ZJ;a a,z::i:aMHhII{ )1.eMa.JibIC - TLIHhIC ecepi 

ocbrraH cora,z::i:hI rm1. EKeyiHil{ )l(HbIHhI Martt.HT Tac: Fe304 =llO. 
MbICa.JJhI: Fe203 +CO 2FeO+C02 

OJI eptteKTi MbIHa Typ)].e )Ka3aMbI3: 

246*2+53*3= 492+ 159=217*3= 651 

JKorapbma en--<:Dapa6n: l(OJI)J,attraH ece11Te-cbI3hIK,rnp,n:a, 
II1¥TJia Ta6y.ua, 0Pl11c al1Ha .1Irncay)J,a Herb Tycrn1K 601rraH apa6Illa 
6ip ce3ni ecKe anai1hIK,. OJI "K,aram:" (.9.h8,) 100+9+70=179) 
MarHaCbI - Kecy, miJZy, 6eJllueKmey, a-.>1Cbtparny, uH,ama;wy, 1<,1110. 

3mrn:rrc, rrapa6mrn, nmep60Jia ChI'.3hIK,'rapb1 Konye 6et1:tt.:cir · 
K,1110)1,aH lllhlK.K.dH CbI3hlK,Tap )..l,efeH MaFbJHa,Ll.<l aJihlHFffH. 8,1-
<l>apa6J1,Ublf1 w yrna JvtyK,apaK,-(..oii..>..J) 348) ,LJ,eI eH ce3iMeH OChI 
K,amapca c,,,_,i rb1Fbl3 6a:H.naHbICThI. UJrapnaH lllblfa.u_c.1 . 

348+ 179+ I 5J=68U = 1 r4; 

OChJH.Uarr,1 yw apirrTi 6hnrnti )K.a:JaMh1~, 

l00+9+70=79+47+53 =126+.J·: c--:179. 

Myaua 79 aJIThIH(Kytt),47-KYMic(AA), 53-)KyJI)J,hI3. O:furnn 
1<,apaH,LI3?! by,ri rnM:rnrn KiIIT. Oehl 6acbIH)Jafhl eKI epirr cb16ailnac: 
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K, 100, 9. Arr Kimi a6)1(,U 6oiihIH11Ia K, 100 9.70-KaMirr caH 10 
60JI3,UhI 9+9+ 10=28. 

EapJihIK, epirr caH, K,aiITanayurhI )J(eTi OChIH.D:a 

7*4 = 14*2 = .bq_ = (9+5=14). 

AiiThmraH KYH, AM:, )l(y.rr,nhI3 ,UeceK, OJI ~JIJlhI3)lhI IllonrraH 
)lerr aJICaK, MeTaJihI MbIC(29) 60JI3,UbI; 79+47+29=155=31*5= 
=79+76= 79+ 19*4 

"K," aprriH, )1(\73 caHbIH ochr IllonrraH apK,bIJihI anyra 6oJia)lbT. 
On ynriH e11 anrallIK,bI )J(eKe apirrTep,Ui rraii)lanaHaMbI3, >IFHI1 OJI 

6ona,uhr 71(A+JI+M=71= U,,o.., (2-cypeHitt: MYK,arraraThI). 
Jlrn11: 

{ 
100 

71±29 = ; 100-I\ 
42 = 7 *6 

lliOJifiaH MeTaJihI MhIC illIKi ynr acrraHHhili Heri3i eKeHi 
aiIThI.JI,UhI: AM: MeTaJib1-Ky(AK,) MhIC-KYMic. AAK,bI3 MeTarrhr-cy­
MhIC-chrnarr. 

EKiHllii )J(aFhIHaH K,ypaH cypenepiHe epeKllie 6eJiriJiep peTiH.ue 
K,OiihmraH )J(eKe epinTep aTaynr con K,arnraMeH 6aiIJJaHhICThI. 

Apa611Ia Kerr MarhIHaJihI 6ip ce3)li anhm K,apaJibIK,: MyK,ama2a­
HeMece Kerrllie TYPimi:e MYK,arraraT (.oJilb.szk:..) )Ke Keney, ott:awanay, 
aiIMaK,, oK,IIIay MarhrnachIH)la ry6ipi K,amaea. 

K,ypami:afhI 6ipttel1Ie cypenep,Uitt: 6achnmarr,r )KeKe 
apirrTep,Ui )le conaii aTaii)lhI. CotthIH: caH.D:hII\ MaHi 6oJJa,LJ,bI: 
621=40+100+ 1+9+70+1 +400 TOilTaCThlphIIl )J(a3ru1bIK,: 
150+71 +400=550+71 OChl caHMeH )KOFapbI,Ll,aFhI CaH)lbl 
K,OCaMhI3: 

{
1272 = 53 * 24 

651 ±621 = 
30=15*2 

53-AJI-H~IM()l(y.rr,nhI3 AxMa,u) 24*30=720=360*2=15*48 
oiIJiarr K,apaH;hI3,llap. 

AMahK,a wyKip. KyH .J1CyMa, pOMa3aH aubmaa .J1Ca3ablM. J(ame 
.JICepiMe te11,ipiM JCewipiM. HcflOMea nauaa muciH. AMuH! 

23-cpeBpaJih 1995 )£(. 
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Teriime K,a3aK,llia K,a3hIK,-apa6rna K,aTaF )l(aK,hIH MaFhIHaJiac 
6oJiy KepeK. K,a,n,a-K,a,n,aK. mere MaFhIHachIH)J:a. 

K,a3bIK, caHbI 208=52*4 
K,arnr caHhI 179. 
OchIJiap)l.hI 6hma:H: )l(a3aJihIK.: 

208+71 =179+100= 279. 

Oehl caHrn K,a3hIK. caHhIH (XaM)],hI caHhIH) TafhI K,ocaMhI3; 
279+ 208= 487 /71 HeMece 52*8+ 71 =487, o.naH llihIFa,UhI: 

{
847 

487±360 = 
127 

{
1000 

47±153= 
694 

4-cypeTii 1<,apaH;hI3, TaMarna MafhlHaJihI epHeK. 
153*12= 1836 rrpOTOH caHhI. 

{ 
1500=50*30 

806±694= 
112=28*4=7*16 

50±30 ={80 

20 

53-cype An-HpKHM ()Ky.JI)],hI3-AxMa,n:). 
0HhIH; 6ac MTbI: (IJ..i.;:?:.,.o.. bl .&~9) 
A.rr-H)')Kl1M A3a hyr1, OHhIH; caH)J:hIK. MaHi 124+702+21=847. 

O:H:Jiarr K,apapchI3!? 
Terimi:e oif.n:a 6oJIChIH 8ymrn yrn1<iJ1i bl.n;hiphIC ynIKi.r.tiMeH 

eJ1rneML1,ec. YrnK.iJI,z:J:iH; eKi opTaJihIK. ChI3hifhIH ana:H:hlK,: 

{ 
900 = 360 * 5 I 2 

500±400= 
100 = 53+47 = 29+71=50+50 

K,aTbIHaChI IlloJirraH HOTaChJ: 

500/400=5/4. 

cos a =4/5=cos 36°521 
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OHaH lllbIFMbI: 

OHaH IIIhIK:fhI: 

8n-<I>apafo.1 MaJ<,aMhI 6o:H:hrnIIIa TypaH K,a1qrnchIHhIH. 
MeTaJI,UapbI, TaCTapbI 6oJian;hI: 

80+50=130=26*5 

Arr-51I<yT, an-Map:JI<:aH. 0HbIH: MJrnepaJI,UbIK, caH,UhIK, M8Hi; 
Aii03=50, CaC03=50, )lillhIHhI 50+50=100=".K,a<P", aTay 
caH,Uaph1: Arr-51I<yT (IJ~l.9.9-0=548), an-Map1KaH (IJ.o..p.lu=325) 
(K,ypaH,Ua 55-cypeHil-\ 58 aHThI). 

Onap 6onan;h1: 548=137*4 

325=65*5 

he 
137= -2 ; 65-Acan: (AphICTaH 6arr). 

2 

EKeyiH K,OCaMhI3: 

{
873 =97*9 

548±325 = 
223 

223+47 = 270 = 54*5 = 27*10 

27-K,a,uhip yYHi 97-cype, 9-AH-K,aYbIC paMa3aH atl:hI. 
Tari:ipiHitt: )l(apbIJIK,a.FaH yYHi con. 

OcbI caH,Uap,nhIH e3i 97. Arr-K,a,up cypeciH,ne 'fYPFaH ceKiJI,ni: 
qv - u.u.Jc, 

97+335+5=97+340, 
OHaH lllbIFMbI: 

340-97=243=27*9. 

EanKiM K, = 100 OChIH,UaFhI K,a,up eprri 6onap: 

100+4+ 200=304. 

KiIIIi a6)l(,l( 60HhIHIIIa: 
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9+4+8=21 =3*7 

4304-304=4000=400* 10=40* 100 

(53+47)*40=4000 rraiiraM6ap caHbI, 4304-xaJIH<Parrap caHbI 
TaMarna epHeK. 

AllflahK,a caHcbt3 wyK1jJJ1iK 
I(ame.M 60.rzca KewipiM em Pa66btM. 
Jf CJlaMea nauaa!lbl 60JZeaii. AM.ult/ 
25-2-1995. 

~p=304=19*16 
K,a3bIK,=208=52*4 

f512 = 256*2 
304±208= 

l 96 =48*2 

256-Hyp, 48-K,attTaJiaMa; 

I! :1 =64-16=48. 

96-cypeHiH; 6acK;bI 6ec aHTbI anraIIIK;bI, K,b1p TaynIH,D;a KenreH. 
OH.narhI 6acK;bI ce3 TaFhI (J)(.9)) OKY (301). 

"AK,pa"=(i.9))=302= 15*2 (EaK,apa) 
Kimi a6)l():( 6olibIHIIIa 1+9+8+1=19 6ac 6aTa. 
"K," K,OCaMbI3; 

{
119 

100±19= : 119-hatt.nac, 71= A+JI+M 
71 

"K," aprriHiH; e:Ki TYPi 6oJia,nhI 100+9=109. 

0HbI AE)K,[( OH.UbIK,K,a Ke6ei1.TeMi3, o,naH 60Jia,nb1: 

103*55=5995-AE)K,[( caHbI. 

1+2+3+4+5+6+7+8+9+10=10(10+1) =5*11=55 
2 2 

OHbl KepiH6ei1.TiH )K.eTire K,OCaMhI3: 
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.{54*4=108* 2 
161±55= 

106 = 53*2 

Arr-K,aMap xaK, CaHhI-Tapa3hI ( Mi.13aH caHhI) )!(\'MhI3 caHhI 
(AXMa,n). 

Aif:ThIJIFaH 6ec IDITTa "K," aprri aJIThI peT ai1ThIJia,nh1: AK.pa, 
xarraK,, xarraK,, rarraK,, aK,pa, 6uonK,a.JiaM ottaH AE)l(,U 60Jrarrhr 
100*6=600, Kiiui a6)K,[( 9*6=54 )!GlblHhI: 354; 

Oratt K,OCaMhI3 epKern cypettiH IDIT caHhIH (26*11 =286), 
60Jia,nh1: 

{
940 =47*20 

654±286 = 
368 =92*4 

TaMarna )KeTKiJiiKTi Mar.rryMaT. 
A.rrJiahK,a IIl)'Kip ... 

· K,arnp eKi cype 96-A.rr-FarraK, rreH 97-Arr-1<,a.n;hip eKeyiH,IIe ,IIe 
"(J) '!K," 6ap. 

TepeH; MaFblHara 6aiblaHhICThI. 

96 + 
31 

+ 
200 

+ 19 = 346 
231 

97 + 31 + 30
4 

+5 = 437 
335 

193+ 
62

+
5o4 

+24 = 783 = 27*29 
566 

. {219 
1+104+(-17) = 105 ±14 = 

91 

29±27 = . 
{

56 

2 ' 

56-cype, 2-cype 
29-lllonrraH, optthI Tapa3hI Mtt3aH (108), Ta11 payaHbI-

6eii:6iTrniJiiK caJieMi. 27-1<,a.n;hip TYHi. 56-cype )!(\'MhI3 opHbr: 
56+40=96, 

40-rraii:raM6ap catthI, 2-epKern cype. 
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K,anbrp TYH ttaMa3bI: TepT paKaFaT. 
9p paKararra c:t>anL'<a cypecitteH KeM:itt 97-cype (arr-K,anbip) 

OKJ>rn:auhL CottaH Ketfitt 6ec peT hlK,Jiac (112-cype) OKJ>rn:auhI. 
ApTbIHaH )l(eTrric Maprn6a acrnrii>hip, Amrah ya Tay6a Amrahu 
(L..u.ASz.il.)ctlJ .91:i_9.u IJ:!-ct) att:ThUla,llbI. . 

Mytt,IIa TepT )l(ep catthI - Kar6a caHbI 7*4=28 6ec-:xcy.rr,r:i;bI3 
catthI nerneHe 6ec napbI3. 

112*5=560. )J(eTnic - 70- Murap)I( (IJAS2.~t} - ra.rraMM acnaH 
carraphI. 

OttbU{ a51T caHhI 44, )l(HbIHhI: 

70+31+314 +=459 
375 

OcbI caH,UbI TepT eceJieyre 6oJia,ubr. 
459*4=1836=153*12 rrpoTOH caHbI. TaMarna urnapaT -

Myf)l(II3a. 
AJIJiahK.a IIIyKip. CoJI K,anb1p TYHiHe I\apcb1, opa3aHI>Ia 26-cI>r 

KYHi )l(a3bIII OThipMbIH (26-2-1995). 9p Hapce 6oJica Ar.urahTh~ 
aMipiMeH, 11cJiaMra TaaipiM zyaT 6epciH! AMIDI! YJibI ,n;ocThII\ 
ochIH,Ua. OJI Mhrnay: ra.rraK, raKJ>IM 200 

K,anb1p (K,y,upeT) 304. 
5IFHH (.cl~) (.c.ii.J) 200 

)l(HbIHbI: 

{
504 = 284 + 220 = 412 + 92 

304±200 = 
104=52*2 

A6al\ 104: 504+ 104= 608. O,n:att IIII>IFa,n:I>1: 
19*32=19(17+ 15)=38*16 6ec ttaMa3. 38-cau cypeci 16-

apa ...... 

{
54 

38±16= ; 
22 

54-AJI-K,aMap, 22 K,oc-Al1( 11 *2), ,n:oc caH. AmrahThia 6epretti 
rnyKipJiiK ..... . 

OtfJiarattra )l(eTKiJiiKTi ,n;aJieJI. 
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AHThIJIFaJU(apra K,OChIMIIIa Ma.11iMerrep. 97-cypeH~ )J(l{hIHhI 
474, OHhI K,ocaMhI3 aym1e yrmdrr 6enIIIeriHe: 

487±437 = ; {
924 = 231 *4 

50 

231-.AJirarraK, (96-cype), 50-(J)-cypeci. EyJI caJU(ap.uaH 
lllhlfa,JJ;hl. 

437±50= . . { 487 
387=208+179' 

Ke:H:iHri eKi CaHHaH: 

208±179 = . 
{

387 

29 ' 

OHaH IIIhIFaJJ:hI: 

(208-179) 12= 29*29= 348-Illyrna. 

OHaH lllhIFaJJ:hI: 

208*12=179*12+348=:2148+348=2496; 2496=52*48. 

{
100 

52±48 = 4 ; 

100-"K,". "K,a<t>" -ThIH;, 51FHII 50-cypeHitt: ett; 6ip TaMaIIIa 
epHeri ochI ;:i:en 6iJieMi3. 0HhI 6hrnait )l(a3aMhI3: 

{
52 

50±2= 
48 

OHhIH; MhIHa,n:ait Tarr;:i:a)'bI 6ap: 179+29=208, HeMece 53+47+ 
+79+29=26*8=52*4. 29-MhIC (IllonnaH), 47-KYMic(Ni), 79-
a.JIThIH (KyH), 26-TeMip(Apa:H:). Eynap,nhI )l(a.JIFaCThiphm TypraH 
53-.AJI-H~IM-)l(yn;:i:hI3-AxMa,n:. MyJU(aFhI Heri3ri 6enri ce3,nep: 
K,a3hIK. (208) )l(8He K,aThIF (179) apachI Tatt; IIIonnaH apK,bIJThI 
)l(a.Jiracarr:h1. Heri3ri epHeK co,naH IIIhIFa.lJ:hI. O;:i:att IIIhIFaThIH TaFbI 
6ip eptteK: 179=153+26 

MyJU(a 153 aynIIe YIIIKiJI IIIett;6epiHitt: epici, o;:i:att 153* 12= 
= 18 36 rrpoTOH caHhI. 
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CoHI>IMeH K,aTJIF caHI>IHI>II-( MYJlieMiK ececi 6oJia,n;bI: 

179* 12=2148= 1836+ 3/2*208 

51FHM 12 (9h&) m+3/2; 12 K,aTMF m+3/2 K,a3bIK,, 3/2-Apa:H 
(TeMip) HOTaCbI. 

EacK,arna a:HTcaK, K,a3DIK, e3iHiI-( TeMip MaK,aMbIH,L(a 6oJIFaH,L(a 
OFaH raJiaMM caH rrpOTOH K,OCbUICa, COJI 6oJia;:J;bI Tel-( K,aTbIF 
MymeJTiHe. OcbI caH,L(bI rrepinITeJiep caHI>IHa K,ocaMI>I3: 

{
7062=107 *66 = 214*33 

4914±2148 = 
2766 

2766 
=1001+382 

2 

2766+(1001 +382)=(91 *11 +382)*2=91 *22+764 
HeMece 

{

1000 
764±296= 

618 

AJIJiahK.a rnyidp (236-Kytt c}:>aIIaKYff). 
ApFbI )l(:aFI>IH OI<;YIJ.II>I e3i K,apacTI>Ipa )l(:aTap. 
K,aTtt:r caHI>IH OTIDIK. (MHrpa<P) caHDIHa (.n:oc caHI>rna) 

l(OCaMbI3: 

0,n:aH llibIFa,ll;bl: 

{
399 

220±179 = 
41 

399+ 1001 =1400=140*10=14*100 

41 *6=246 )!(e6paM.rr caHbl. 
JIFHH: 220*6=1320=179+246= =1074+246 =1320 
1320*10=12*110. (132, 140 A6a.H caH,L(apI>I, :xcypeK, FbIJII>IM). 
EH,L(i K,aTHITI>II-( eKi rypiH CaJibICTI>IpaMI>I3: K,aTHF (9h&) 17-

9= 53+47+79. MyK,arraraT (.o.a.lkl~) 621= 47*3+480. 79-AJITDIH 
(Kytt). 47-KYMiC (AH), 480-(54)-AJI-K,aMap AH cype )K}lblHbI: 
12*40. EKeyiH K,ocaMLI3: 

621±179 = . . 
{

800 = 8( 52 + 48) 

452=112*4 ' 
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452-Te6ett-rn6att-acnaH )KOJibI (:;~), 113-6y,n:aH-(~~Lu)­
K,ypbIJibrc( 61-cype). 

OttaH IIIbIFMbI: 

{ 

621 
452±179 = ; 

273=91*3 

Ke:M:ittri caH 6ypbIH a:M:TbIJIFaH ynr:Ki.rr, TepT rnraT caH, a6co11IOT 
HeJI catt . .Hrnn apa6IIIa Ap6ar TepT (l.>1&). 0.n:att IIIbIFMbI: 

273±179 = ; 
{ 

452 

94 = 47*2 

5IFHH rn6att 3aM-3aM. :;-!-l>• .>o>.P OHaH TaFbI 6ip caH: 

{
666 = 640 + 26 

393±273 = . 
120 

OcbIMeH TOK:faJiapMbI3. 
TeMip+xa.n:H.D: .n:oc 6oJI,n:bI: xa1<; )KOJibIH,n:a ra,n:aJiaT 222* 3 

(HHca<I:>). K,a:M:TaJiattraH )KeTi xaT - )KeTi MeTaJI rn6paT (393), 
Fa11aM,n:bI K,yPFaH I.IIeH;6ep .n:iH;reK. CoHbIH; 6epi TOFbICTbI rnpT 
rnrattra Kar6a11an. 

OHaH IIIbIFMbI: 

HeMece 

{

487 
393±94= 

299 

{
666 

487±179 = 
308 

640+26= 666; 308 =44*7. )KeTi 1<;a:M:TaJiaMa catt MeH 3aM3aM 
6a:M:JiaHbICbl ynrKiJI,n:iH; .n:e11 Ke.rryi I.IIaMa epHeK. 8:M:TKeHi OHblH, 93i 
TOJibITI )KaTK,aH e11I.IIeM.n;epre 6a:M:JiaHbICTbI: 

487+ 153=640 

360+ 153=513=19*27 

640+ 153=793 
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487+360=847; 847+153=1000 

153*12=1836 TaFbI 6acK,anapbI.. ... ;' 

0Hhil{ 6api KeJiirr K;rn TaMbI3 e3eriHe )l(anracaThIHJlhIFbI 
a'H:TbIJ.I.UbI. TarbI 6ip epHeK: 

393+ 161 =92*5+94=460+94=554 . 

EyraH K,ocaMbI3 ToT (TYT-) caHbIH: 

. .11360 = 17 * 80 800±554 = 
252 = 36*7 

HeMece noc caHbr: 17-A.JI -Acpa cypeci 252*2=504=284+220 
6eJiriJii. 80-chrnarr. EKiHiiri acrraH Fyrnpan Ai1K,bI3 MeTanbI. On 
e3i TypaH K,aK,IIacbI. bln,hipbIC caHbI. OJI KiciHil{ coJI 6oMbIHII.Ia 
:>KYJIJlhI3.llbIK, aTbI A.JI-hapMic (IJ-i!->°V-U-) ocbr caH,UbI ToT caHhIHa 
KOCaMbI3: 

806±336 = . { 
1142 =701+441 

470=47*10=94*5. 
' 

' 
701-paTKa, 441-K,ocMylii3 - Kocyap, TypaH TaCbI. 
FanaMH K,aK,TaFbI - A.JI-K,anb1pn,a, CanaM payaHra opann:LrK,, 

3aM-3aMra K,atiTa opaJI)lbIK,. CoraH K,ocaMbI3 eri3xaH (l..c..9-u) 1020) 
CaHbIH: 

1020+441 =1461 =487*3. 

TypaH ornarbrna KeJI)liK. 
AATumraH )l(eTi MeTan, )l(eTi )l(a6bIK, cami:apn:LI A6aH: caHbIHa 

K,OCaMbI3: 

{ {
1232=88*14 = (62 + 26)14 

678+(393+161)= 678±554= 
- 124=62*2 

TypaH K,aK,IIa caH,llapbr TOJibIFbIMeH llihIK,TbI. Tiai1raM6ap 
caJ1eMi con. 0Hn:a 14-oT (.bq_) 9+5= 14, 20-cype. Onap;:i:LIB 

6ypblllITapbI: 
554 

=sin 26°441. On,aH llibIFa,llhI: 
1232 
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1090281 
26°441 =54°441 -26°441=28°, 

2 

HeMece 10°441-26°441 =88°. TaMarna epHeK. A.Jmahl(a rnyKip. 
3aM-3aM TaMarnacbI. 

3AM-3AM 

3aM-3a:M.n:a ra.naMHhII"\ fa:)l<:allhIII Cblpbl 6ap. AK.hip 3aMaHHhIH 
)l(aH.a ,n:iHiHe 6acrny 6oJiraH 3aM-3aM,n:a TOJibIII )l(aTK,aH XMKi'1aTTap 
6ap. CoJiap,n:bIH. irniHeH A.Jmah K,a.naca 6iptterne Mhrca.n 
KeJITipMeKITb. 

AimbIMeH OChl C93,n:i K,yPayrnbI eKi epiIITe Keep )l(aTbip. 
OJI K,a:liTaJiaMaJihI )l(eTi 3= ..i =7 )1(8He rraliraM6ap caHhI KhI3hIK 
M =40= .,o ( 3aM-3aM (j_,o) 7 +40=4 7). 

A,uaMHhIH. ryraH, eJireH KYHJlepiH.n:e OCbI caH,Il;ap ecKepTL1eni: 
)l(eTici, K.bIPK.bI .n:err. EyJI eKeyiH KOChIII a.nraH,n:a, OJI 4 7 -KYMic 
caHbI, OJI a:fu(bIH. MeTaJihI, OJI lICJiaMHbIH. 6eJirici, OJI K,ypattna 
rra:itraM6ap cypeci, aHT caHbI 38, XIIhIHbI 60Jia,n:b1: 

47+92+38=177=59*3 

FhIJibIM TapIIXhIHaH 6ip MeceJieHi ecKe ca.na KeTe.11iK. A,uaM 
6a.nacb1 atta K,ypcarbIHJJ:a ailThIJiraH caH.n:ap,n:bIH. Ke6eilTittnici, 
.s:rrHII K,bipbIK, anrn )l<:aTaTbIH 6oJica KepeK. OJI 60Jia,n:b1 40*7=280 
KYJI, TeyJiiK, .s:rrHII opTa ecerrrrett TOFhI3 ail, OH KYH rnaMachrnna: 
280=30*9+ 10=270+ 10=280. CoH.n:a )l(eTi xaT KeKTiB ep 
K,aHChIChIHbIH. IlibIJiaYbIH.n:a, OJI K,blpblK, KYJI,Ue:il 6oJia,UhI eKeH. 
MbICaJibI KYH rnpTiHrni acrraH. HepecTere TepTimrri anrnnaH 
COH. )l(aH Kipe,n:i .n:ereH ceKiJI,n:i. 3aM-3aM .n:err eKi 1<,ailTa.naHy 6ip 
6acrny,n:a 1<,oc Ke3 ~6a:ilJihIK Marhrnachrn,n:a. CoHhIMeH 1<,arnp 
OJI KeKTiH. Ail,n:hIH. 1<,ailTaJiaMaJihIK. ~ic rnapThIHa IIrnapaT. 
)Korapbma ailThIJIFaH All,n:hIH. TaFhI, 0TThIFhI (MIIrnacp (..o.<lui.) 
coHhI KepceTe,n:i. K,a:itTaJiaMa )l(eTi MeH Ynhl K,ypaH 6epL1reH 
.n:ereH a.s:rT COHhl KepceTe,n:i (15-cype, 87 a.s:rT). 

Och!raH caH,Il;hIK MhICaJI peTiH.n:e )l(a3aJibIK,. 

94+220+ 104=418=38*11 =19*22 
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94=47*2-3aM-3aM, 220-MHFJia<l>, 104-a6a1<;, 47-cypeHiH; CUIT 
caHbI 38, 11-AM cattbI (a 1, ti: 10, AM 10+1= 11). 

3aM-3aM )KeTi peT ~ap attaHbIH; Ca<I>a Mapya Taynapbrna 
)K\'fipretti MaJiiM. OttaH IIIbIFMbI 94*7=658. OcbI cattra aynHe 
caHbIH-Arr-K,ypaH caHbIH K;OCaMbl3: 

{
1040 = 52 *20 

658±38= 
276 =92*3 

XaM,l:(bl caHbI: K,aCHerri )KlfblpMa (20*2=40), 92-rrati:raM6ap 
caHbI, ynITiK OHbIH; cy1rnTTbI. Ei3.uett canaM K.aKITa caHbI lllbIK,TbI: 
26*2=52. 

OttbIH; TOJibIK Typi 3aM-3aM caHbIH 6ac 6aTa caiibrna 1<;oc1<;att.ua 
IllbIFMbI: 

f 880 = 620+260 
786±94 =I 

l 692 

692=658+ 17*2= 658+34. (17-Arr-Acpa). 

OcbI caH,UbI )KeTiJieceK 6ona,ri:b1: 

880*7=88*70= 6160=154*40. 

154-K,a,ri:bIM, 40-rraliraM6ap cattbl. 
,I(eMeK 7 ()KeTi) MeH 40 (KbIPbIIQ K;aTap Ke.rr.n:i. l<,a,r(aM 154-

(9J.,ip.) 6ypbIH )Kapanratt rraliraM6ap HypbI .uereH HIIIapaT .n:err 
6iJieMi3. 

K,ypaHHbili epKeIII cypeciHili 2-EaJ<Pa cypeciHiH; aTaT cafbIH,Ua 
TaMaIIIa FaJiaMH Cblp 6ap: 

26*11=286. 

OcbIFaH 3aM-3aM caHbIH 1<;ocaMbI3: 

286±94= . { 
380=190*2 

192 = 96 * 2 = 48 * 4 l 
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96-AII ra.rra:I<, ArrramK;I>I yaXII KenreH eype. 48-I<a:ifTa.rraMa 
)l(eTi (XM=48, 40-46-eypenep,JJ,e) MYJ<,aTTararrap. 

190-ra.rraMa rrerneHe 6eeTeK eaHbI. .. 
1-eyperre: "CaraH I<aI1Ta.rraI1.ThIH )KeTi )1(8He ynhr K,ypaH,JJ,bI 

6ep.niK" (15,87) .nereH aJITThIH: eaH,JJ,hII< MeHi K,ypaH.l(afhr An­
K,aMap (AH) eypeciHiH: eimaT rnaprnhrehrna Teti: 542=2916. Oehr 
TaMarna eaHra, 3aM-3aM eaHhIH I<OeaMhI3: 

2916+94=3010=602*5. 

MYH.l(a 602, 19-eype (Ma:HpaM eypeciHili) 

Onap.naH lIIhIFa.l(bI )l(fPeK eaHhI, )l(eTi eaHbI: 

)l(({bIH eaHhr. 

94±38 = ~ 132 . 
L 56 

TeriH.l(e eeTe 6onehrn AII-K,aMap ( 54) eype eaHaTbrna 
rraliraM6ap eaHbIH I<oeea:I<, 6ona.nhr 3aM-3aM eaHhI: 

{
94 

54±40= 
14 . 

' 
(14=7*2 (.ol&)=9+5, 20 eype). 

( 54+40)2=942=(x+40)2=942• 

0.ri;aH lIIbIFa.l(bI: 
x2+80x-7236=0. 

x-40+94; x1=54, ~=-134=-67*2. 

MYH.l(a eKiHrni TY6ip.ui:r-i: 67-An MYJii:r< eypeeiHe eeenee Kenyi 
K;bI3hIK.. OH,lla ra.rraMa K.03FaJihie aH.ThmraH: TaMyp 646 (:i..o.~J). 
OHaH rnbrra.nhr: 

92*6+94=552+94=646. 

Oebr caHra K.OCaMbl3 3aM-3aM,Uhr: 

{
740 = 74*10 

646±94= 
552 = 24*23 
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OcoI 74 KyMicKe aH:Ha c1>rnap: 

1

'4 71 

7 4, = 49-16=33 . 

. Eyn 74-cype A.rr-Mll,Il;ap (opaHraH) 56 a.HT. MYII.JJ:a 30 a.HTTa 
ycTiH.Ue OH TOFDI3 JJ;ereH o.r1 6ip xyM6aK;. EKimnmett oraH 20 
K;ocaMhI3, 6oJiaJJ;hI 3aM-3aM 74+20=94. MYII.JJ:a He Colp 6ap: 

r20 
19±1=118. 

(Mairn )KhillHaMac1>1 ecKe TYCe):(i). OttoIH; ycTitte 6i3JJ;iH; "a.mrn:MIDI." 
6otthIHIIIa: 

74+14=88. 

0HhIH; epHeri: 2(6K + l); K=6; 2(36+ 1)=2*37=74 
OH:JJ;a 6oncorn: 31 *3=111; 37*6=222-irncac}J, 37*12=444-

)KhIIDKy (Taxyn) CaJihICTbipaMbI3; 74+20=94 

74 +14=88 

148+34=182=91 *2. 

Oc1>1H,Uarn1 eKi caH 6ip cype: 20-cype (.bCI.) 9+5=14, 135 a.HT 
(1rnH:raM6apJJ;hIH; 6ip eciMi). OJI OTThIK;. OHoIH; )KllhlHhI 6oJiaJJ;hI: 
20+ 14+ 135= 169. OcnJFaH rraH:raM6ap caHhIH K;ocaMhI3: 

{
216 = 54 * 4 = I 08 * 2 

169±47 = 
122 = 61 *2 

HeMece ~6aiLLt>IK, TypiH,Ue: 

{
432=108*4 

338±94 = 
244= 61 *4 

61-cypecitt K;apaH;hI3, oH,Ua AxMaJJ; 53(61 +53=114). OH TOFDI3 
6ac 6aTaHhIH: epirr caHhI OHDI 3aM-3aMra K,OCaMDI3. EoJiaJJ;hI 6epiK 
KYPhillhIC catthI: 
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113-6ymrnH (~~lu), 15-rac, 6ec Tay, ray Tach1-Kar6a. EynaH 
Tycittiri TaypaT aJibIHraH ( 61-cype), OH TOFh!3 caHhI .ua co.natt 
eKeHiH K,ypatt.na ai1TK,aH. Otl:narr ca.nhICThiphm K,apapchI3 ( 6-
ITTIT). 

OchIMeH 6aiuiaHhICThI A6a.tl: caHhIH :KapeniK: 

6(94+ 19)=94*6+ 19*6=564+114=678=110*6. 

AnThI AnaIIIThI Tatt;ipi )KaphUIK,aChIH. EcKe aJia KeTeJiiK. 
61-cypeciH,n:e ( aJI-ca<P) AxMa.n eciMi aMThIJIFaH F11ca Map11aM 
ynhrnaH. OttaH IIIhIFa.IJ:hI: · 

Cype )KIIhIHhI: 

{ 
114=19*6 

61±53= 
8=6+2=2+6 

61+31+ 90 +80 +14=61+201+14= =276= 92*3. 
170 

0.tl:Jlarr K,apacatt;hI3 6api 6ip Heri3re XaJiraca.nhl. NIK,Ta.tl:h1K,: 

786+94+920=880+920=620+260+920=1800=360*5 =36*50. 

620=360+260. 

Eip TaMaIIIa JIIIIapaT caH MbIHa.IJ:aH IllblFa.IJ:hI: 7 4+ 20=94' 
)KllhlpMa apa6IIIa raIIIapytt (~.>.9u) 626. 0HhI 6hIJia.tl: 6enriJie.niK: 
(20) 626 (111) OHbl eKiHIIIi cypeHitt: a51T caHbIHa K,OCaMbI3: 
(26* 11 =286) 

{
912=19*48 = 38*24 

626±286 = 
340=17*20 = 34*10 . 

38-caT cypeHi, 47-cypeHil-\ ITTIT caHhI, 24-TayniK, 17-AJI­
Acpa-acrraH carraphI. 48-K,a.tl:TaJiaMa 19. )i(nh1pMara )K.HbipMa 
K,ocaMhl3·: [20]+20=626+20=646. Ey.11 caH 67-cype.neri (30 am) 
TaMyp 646-rairnM K,03FaJihIChI. On An-MyniK 11eciHitt: 8MipiMeH 
K,03FaiJY. (An+MyniK (IJ.ol.~) 31+90=121=1!2. 0CbIHbl )J(eTi peT 
K96e.tl:TeMi3: 
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121*7=847=487 + 360=393+94+ 360; 

393+454; 

393-)l(eTi MeTa.JI, %eTi xaT K0K, 454-MyxaMMa,I( pacyJI A.rr.Jiah. 
OrnH 1<,ocaMb13: 15*11=165 (na M.rra.Amiah, A.rr.Jia.Amiah). IfMaH­
Mtt3aH-Tapa3hI caHhI 165+454 =619. 

Bip epHeK %a3aMhI3: 

7x2=15x+682=0: 847=165+682: 682-AJI-M11ca1<,(IJ..C>+,S.L'"9) 
• 

HeMece 
7x2-15x-682=0 

X = 15±13 9 . X = 154 = 11 · X2 = -6 
14 ' 1 14 ' 

Ilaii:raM6ap11ap TapMXbIH,U;a 'fYMCblFblHaH TeMip M\'Haparn 
6aii:JiayJibI K,yc (I6i11ic) na A.rr.Jiah, A.rr.Jia, A.rr.Jiah .n;eyrniJiep;::i:i 
cypaM,n:bI. OJI 6ap .n:ece Kirnipeii:e.n;i. 

OJI caH TeMip aToMHbIH; 6enrneK canMaFbl. 0HhI 6yriH 
CaJIMafbIHa 6eJICeK OHaH IIIblfa,I(bI: 

847 
=154=t 57°. 

550 ' g 

154-K,a.n:aM, 6ypbIH %apanraH. OJI caH,U;bI K,ypayrnbI caH,U;ap.n:b1 
oii:Jlarr 1<,apa1ibl3. 

{
548 =137*4 

454±94= 
360 

137*4-AJI-5.IKyT, 360-Illapillbl. 6ypbIIIIblH aHblpbIII K,apaJibIK,: 

289+94 = 393 = cos 440 ll'. 
360+94*2 548 

)l(n:b1pMa yrnKiJI %aK;TbI 6ei1He CYTeKTi 3aTTap 6ei1:Heci. 0HhIH; 
eKi %aK, apacbIH,U;arhI 6ypbIIIIbI 138°1 P. 
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Ta6brnraH 6yphilliThI K,ocaMbI3: 

JJ82°22' =180(J+2°2i =2°22' =142=71*2 
138°1l1+44°11 1= -- l 940 ' 

94°-3aM-3aM cyreriHitt; achIJihI. 
)KeTi xaT KeK, OHhIH; )KeTi MeTaJihI caHhI eKi ecenereH,IJ;e 6ac 

6arn caHhI .n:e,niK (393*2=786). 
Con caH,UhI i<;apaymhI eKi caH,UhI ecKe anaH:bIK,: 

299+94=393. 299=172-an-paXhIM. 

OraH naH:raM6ap caHhIH i<;ocaMhI3: 
289+40=329-an-paXMaH. I>ona,nhI aym1e caHhI 329+289=618 

aJI-paxMaH-aJI paXMM. 
CyreK )lllhlpMa ymKiJI )KaK, 6onrawi:a, on 3aM-3aMra 

6afuraHhICTbl eMip Ke3i 6oJiraH,Ua COJI )lillblpMa caHhIH,I{a M8H 
6ap. On )KeHiH,Ue Kep,niK: 

[20]+20=626+20= 646-Ta~fYP. 

Con )lllhipMa MeH 3aM-3aM 6aiillaHhIChIH Kep,niK: 

74+20=94. 

On e3i TaMarna ranaMH epHeKTeH IIIhIK,K,aH. OH,Ua cyreK neH 
JKYJI,UhI3 TeK caH,IJ;ac, TeMip ailHana 6oJ~FaH: 

26+62= 88. 

Ewi:i con )lillbipMara 3aM-3aM caHbIH K,ocanbIK.: 

{
720 = 360*2 

626±94= . 
532 ' 

K,oc rnett;6ep, )1()'6aH: 6ach1: 
532=266*2. 266-3YMPY.U hluhiphIC TaChI, I.IIonrraH TaChI. On 

,n:a :xcy6aiillb1. 
0HhI 6bmaw )Ka3yra 6ona,nh1 2(360+266) 2[20), lK,oc 

)lillhipMa]=[rrattraM6ap caHhI] [40]. OHaH IIIhIFa,UhI; 

626*2= 1252= 1000+252. 

618+ 382+ 36*7; 
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252*2=504 =284+220 ,II,oc catthr, K,att e3eK caHbI. 
Oitnan, CaJihICTbipMn K,apacaH;hl3 FillKaI1hm ChipJiap )KaThip. 

Eip epHeK KeJITipeMi3: 

4914+ 3930=4304+4540=8844= 132*67. 

132=12*11-)K\'peK-)l(eTi OH..,...) K,rurn6, (J..LJ~&) ca611r, OHhIH. 
K,03FayrIIhI ueci FaJiaMHhIH. Pa66hIChI AJI-MyJiiK (67-cype). 
TaMyp(:i..o.._9.J)-646 coH,II,a a11.TbUiraH. 011 K,oc )KMbipMa .n:e.n:iK. OJI 
3aM-3aM ,II,e,II,iK, OJI Arr-paXMaH, aJI-paXI-IM .ue,n:iK. TeriH,n;e 20-cype 
(.bCl)Tah (9+ 5= 14) coraH cora,UhI. ByJI MeceJieHiH. aprhI )KaFbI 
llcJiaM 6ip,1iriHiH. MeceJieci. CoraH Kene.t'IiK. 

Kerne raHa, K,ypMeTTi paMa3aHHbIH. aM.LrH,Ua (l-HaypbI3, 1995, 
opaJaHLIH. 29-KyHi). "EreMeH,n:i K,a3aKCTai-ma" IIIhIK,K,aH xa6ap: 

"ArrayhB.UbIK, .uymnaH,Uapra ratta nattrraJihr". 
'' TieKicTaHHhlH. eHepKecirr IK8He cayxi:a opTaJihIFhI-K,apa1111,II,eH 

)K3MChI3 xa6ap )KCTy):(e: McnaM JJ:iHiHiH. eKi rapMaFbI cy1m11TTep 
Meli rneil\TTep,r:i:i K,OJI,Il,aHThIH,Il,ap apaCbIH;::i:a K,aH,il;bI K,aK,TbIFbIC 
60Jiblll )KaTblp. 

K,aK,TblfhICThIH, aJIFallIK,bI K'{Hi-aK, 30-a,r:i:aM K,a3a Tayhlrr, 50-a,r:i:aM 
)KapaJiai-uaH Kepine,n:i. K,ana.ua TeTeHme )Kamatl: )KapmurnHraH. 
Airnah )KOJibIH,UarhI 11cnarvr ;::riHiH ycrayrnwrap apachIH.UaFhI 6yn 
aJiaYbI3LJ.bIK. onap,r:i:hIH. KymiH sncipeTeTiHi 6emiJii". 

OcbIHhI OK,bIFaH,r:i:a MeH eTe K,aTThI KyibeJiirr, )KoraphI.Uafhr 
epHeK eciMe TyCTi. CoHhI TepeH: TaJirarr TyciHeTiH 6oncaK,, 
HCJ1aMHbIH, TapMaK,TapblHhll{ apaCbl )KaK,bIH)WCap e,r:i:i ,r:i:ereH OH 
KeJI):(i. CoHhI oprnra CaJIMaK,IIhI3. 

MCJIAM liIPJIIrI 

AcrrnH)lhI a,r:i:aMra J\IeKeH eTKCH Tel{ipiM CTatl:raM6aphIMbl3Fa 

I\attTa.Jiayll!bl )l(eTiMeH ¥_]]bl K,¥paH,n:hI 6epreH T~H:ipiM e3ittiH. 

K..anaMhIH,LJ,a TaJrat'r TaMalila 3aTrap,n:hr ecKepTKeH, KepceTKeH, 

nanen.n:ep Ke.'ITipreH. CoHbII-J: 6ipi 56-cype.r:i:e acrraH lllhipar<;rapb!­

HhIH, ophm.r:i:aphrn atfK,bIH atiraK, peTi1ure arnraH. CoJJ ce1ci.JLUi 

.vnnapaT 5.'3-cype;:i:e 6ap, TaFbI Ken )Kep,u:eH KC3Ltece,a:i. Co.'I )K¥JJJJ:hI3 

ophm,r:i:aphIH 6i3 1-cyperre KenTip;1iK. Co;1 cypeTTeH caHJJ:hIK. 

M8HLtCPi 6ap, 6ipHemeyiH &lbll1 KapaJihIK, (5-cypeT). 
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5-cypeT 

AcrraH rnaprnhIHhIH; - TepT 6yphIIIIhIHa opmurac.r<;aH rnpT 
:JKyJI,Li,hI3 (53-Arr+HyxlliIM) eKi nap: eKiHrni )K8He aJITbIHllibf 

acrraH,Il;ap. 0Jrap FaJiaMH 3aH: caH,LJ;aphI, cerb a51.r<; caH,Il;aphI (2+6= 
8). OttaH illhmlJJ;hI TeMip TeKTep: 

{
88 

62±26= 
36 
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On KeKTep-2-Fyrapa,u-A.i1K,bI3, caHJlblK. MeHi 284=71*4 (<Dapa6 
rreH caH,Ilac). Ai1ThIHlllbI acnaH MyrnTaptt-llloH,aH:, caH,[(hIK. MeHi 
350 =190*5 =19*50 

EKeyiH K,ocaMbI3: 

r 1234 
950±284=) l 666 = 640 + 2 6 

1234-AE)K,D, TaMarna 3aI-I.D:hI caH):(ap. AcThIH):(a K,OHbL'IFaH 
K,ypaH 60Hhil-IlIIa )K9He acTpOHOMMJI FbIJihIMhl 60HhIHilla AM,n,hIH, 
(54-A.Ji-K,aMap) )K8He KyirniH, (91-A.JI-lliaMaH) caHarraphI, 
opbIHLl.hlfhI. 2KeTi K,apaK,lllbIHhIH, MaH,L1.ati: ~n.UbI3L1.apb1 K YH 
yJICbIHa JJ:8Jl KeJ1e.ui. Con apK,bIJihI ChIFarraraH,,Ua TeMip K,a3bIK, 
rn6hIJia,UhI. 01.c.ua oprn,n,a rrepilllTere 5 (.m.> haYJ>I3-AA HOTaChI. 

IllaplilhIHblH, TGpT 6yphllllhIHa TGPT rrepinITeHiH, caH-aTbIH 
.iKa3aMhl3 )K8He onap.uh1 co.n 83i TypraH ~Jl,Uhl3 caHaThIHa 
eceneti:Mi3, Ke6ettTeMi3. 5IFHH )Ke6patthIJI )K8He M11.KaHhIJI 
opbIH,llapbI eKiHilli KeK, coraH Ke6elie.ui. Fa3patihm MeH Hcpaqnm 
opbIH,UapbI aJIThIHIIlbI K8K COFaI-I Ke6etl:TL'Ie,Ui. 

0 ,i:i:aH IllblfaLl.bI: 

2(246+ 111)+6)318+382)=714+4200=4914. 

Eip TaMarna con nan ochI caH. Kytt MeH AM caHnaphIHhIH, 
Ke6etiTiII,UiCiHe TCH,, HfHlI 54*9 l =4914. 

)J,eJI ochI enic 6m1hIHIIIa TepT rrepilllTe opHhIHa TepT xanmpa 
eciM caHJJ,apbIH K,oH.caK, IIIbIFa,ri:b1: 

2(231+661)+6(310+110)=1784+2520=4304. 

0Cbl e1ci caHHbIH, TCH,C.;liC epaeri TaMaIIIa )KCTi xaT KOK 
MeTaJJ,D,apbI MeH (393) MyxaMMaJJ: pacyn A1IJiah! .uereH ce3 apK,bIJibI 
lllblfa)J:bI ( 4 54). 

Onap,UbIH, K,OpbITbii-J.UhICh:i: TaMarna ranarvrn K,03FaJihICK,a Keneni 
(132=12*11), )KCTi, )KypeK, 67-Alr-MyniK (TaMYP 646, (:i..0._9.J)) 
OHbIH, e3i aJIIlbIC )KbIJT,UbIK, M\'lllCMiI-1. opTa CaHhI: 

G0(
6
0+l) = 1830=610*3=4540-3930=610. 
2 

0ChIMeH 6atinaHbICTbI Ken ecenTep lllbIFa.[l.bI, OHbIH, 6epiH 
6yJ1 )!(ep.ue KeJITipyre :1Kep rap. Eip ra1-rn aitrnp ceJ: TepT 
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xam1¢aHbT Tel{ ycrnMac MyttJJaii rnJiaMJI 3aH.,Uap, niHH TycittiKTep, 
TapIIXH MaJiiMeTTep opHbIHa Ke.11e 6epMeH.Ll,i. O:tbrncy KepeK. 
AtiTbIJifaH crd epHeKTi Tel{ecTipreH, 6epiHeH 6ypbIH )KapanraH 
K,a)H1M= 154=(.9.J.J.,.o..) (4540+3930=8470). 5* 11 =55 rrerueHe ai1rn 
catt OJ1 KaMbIJI ott can, oH epirr 10(10+ 1)/2=55 e3i A5A<JJ, 
6ottbrnrua anrallIKbI ym cEn: AE)KJJ:+haya3, xyn-r 4+3+3=10. 

0Han Keiiinri TepTiHnri ce1 KanaMaH TiJieK 6arn. 0HbJH 
caHbI 140=20+30+40+50 OJI FhJJihTM. OJI 20-cypeHiH: arny 
caHbIHa eceJiec: 9+5= 14- (.bet). OJI orreK cattaTbI. .. CoJI peTneH 
)l(aJiraca 6epe.ui. .. AAThIJifaH .uetteKep can 84 7 :JKYMbI3 cypeciniH 
6ac a5IT can1>1: 53-AJI-HpKLIM. 124+702+21 =847 (IJ~p.. 1.)1 ..&_9.L?) 
(A.n-H~IM A3a hyif T)'FaH oc1>1 :JKYMLI3) ,n:erett Mar1>ma.ua. An 
a5IT caHaT1>I 53-Axrvra,n:, 5IFHJI rratiraM6ap1>1M eciMi, 61-cype.ue 
aiIThIJIFaH eciMi AxMa,n: aTThI rrattraM6ap KeJie.ui ,n:ereH (6-mn). 
EeJIKiM coJI cype caHaT1>1 61 =454-393 ocbIFaH ce:H:Kec 6onap. 

Ott1>I 61>rnai1 )Ka3aMLI3: 

{

847 
454±393 = ; 847-(53-cype), 

61 

61-(61-cype) OCbI,UaH 6ip 6yphIIlI IllhIFapaMbI3: 

454/847=0,536=sin 2°251• 

0,UaH IlibIFa,UhI: 64°501• 

64°501+38°101=103°=103*60=6180 ey1me caHhI, 
HeMece 64°501 - 23°501 = 41° = 41 *60 = 2460-))(e6pa:H:1>m. 

EH: K;ypMerri MYChIJIMaH 6aynrpnap! TeH:ipiHiH: )l(ap1>m1<.an 
6epreH MOJI paXMaTbIHa nryKipJiiK eTirr, )l(3H;CaK, )l(CpJiepiMi3.ui 35IT 
neH X33hICK,a caJihICTblpbIIl, ,Tl8JI FhIJlhIMFa CaJibICTblpbIII Ty3CTin 
OTbipy 6i3tJ:iH: MiH,UCTiMfa. 

O:ti:.n:aJ{1>I3.Uap! 
K,ocbrMrua TaFhI 6ip MeceJieHi ecKe ana:tibIK,. AHTLIJiraH 

[ )l(JiblpMa l caHbIH MbIHa Typ,Ue )l(333MbI3: 

313*2=626. 

Mytt,n:a 313 Kar6aHhIJ{ K,apa rncLr: AJI-Xa)l(Jip ecyi 313-
(IJ~)..u.1.9-~). EK.imni )l(3FLIHaH 6yn me caHhIH ai1ThIJ1FaH 
rreptIIITeJiep C3HbIHa K,OCaMbI3: 
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{
1370=137*10 

1057±313= 
774 

Oehl eKi catt.n:a MaFhIHa 6ap. Eipimui FhIJihIMM 13.n:emc caHhI 

h~ = 137. 0HhIH: TepT ececi ruIThIHIIIhI acrraH Illori;a:H: TaChI an­
e-

JlK)"T (IJ~l9.9-0) 548=137*4. EKiHrni caH opaHraH "MY.n:acbrp"(..o.l.J>) 
ce3iHiH; M8Hi OJI 74-cype aTbI. 0Hbl Kep,n:iK (74+ 14=88, 74+ 
+20=94). 

TaFhI 6ip TaMarnachI AE)[()], ece6iHi1-1. KaK. )J(:apThIChI TepT 
ce3, 14 epin caHhI: 55+ 140=195. EyJI cattra 3aM-3aM caHhIH 
1<,ocaMbn: 195+24=289=172• On )J(:OrapL1n:a a:H:ThlJI.D:hL Oehl caH.n;hI 
nepirnTeJiep caHI>rna K,ocaMhI3: 

{
1252 = 626 * 2 

1057±195 = 
862 . 

OchI caH 50-"K,acp" cype )J(:MhIH caHbI: 50+ 100+45=195, 19-
cypeHiI-I. ~fYK.aTTaraT caHhI KhMrc (.5~va) 195. OJI )J(:Oraphl,.!I.a 
Kerr ecenTepre K,aTLICK.aH (2-cypeTi 1<,apaI-I.bI3). AmrahK,a uryKip. 
OchIMeH opa3aHbIH al(bipFhI 1<...-yttiH ,n:e 6iTip,n:iK. 2-3-1995. 

K,opbITbIH.n;bl,.!I.a TiK 6yph1II1Thl yrnKiJI caJiaMbI3, )J(:aK;raphr: 

4304=542+(38 .J5 )2• 

OHaH 1IlhIFa,n:b1: 

~ = ~ = 0 63553 =sin 39°281 

38.JS 84,368 ' 

OHaH lllbifa,UbI: 

HeMece 

. {90 70±20= 50. 

TeKIIIeHiI-I. (Kar6aHhIH) opTaJihIJ<: 6ypbIIIIhIHa.n:en K,IIhUihICa.D:hI. 
:>K.ttbipMa lllhIFa,Uhl. :>K.ttbrpMa CaHaTThI cypeHiI-I. )J(:Mb!H caHhI 
6011a,n:h1: 20+ 14+ 135=169. OchIH.D:a 14-caHhI OH caHhI. 0.n:aH 
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1111>1Fa,u1>1: 20+14=17*2=34. 17-a:H:Thl.JIJ(hI (17-Arr-Acap cypeci). 
0.D:aH Ke:H:ittri TeMipTeKKe MYJIIeJI caH apKJ>IJihI )KaJiraca,u1>1: 

{

26 
14±12= 2 . 

)l(Jf1>rn caHhIHa at'IThIJIFaH "K,a<P" cypeHiH; JKHhIH caHhIH 
K,OCaMhl3, 60JI8,l(bI: 

{
364 = 91 *4 

195±169 = 26 . 

TepT Kytt-91-Arr -lllaMca, a.M:1>1pMac1>16enrirri TeMip. OcbIHbTH: 

e3iH,lle TaMa111a c1>1p )KaT:bip. KeJITipreH eptteKTe (38 JS )2= 
= 192*20, .D:eMeK: 

{
20 

19±1= 
18 

rarraMH caH. On e3i xarrmparrap caHbIMeH, Arr-K,aMap caHbIMeH 
)KaJIFaHFaH. 

A.rrnahK,a uryKip. 
O:H:Jiacatt;hI3 MeceJie TepeH,Ue )KaThip. 

IlAHF AMliAP YllIKIJII. .. (71) 

IIatiraM6apbIMbI3 e3iHiH: 6ip xa,uHCbIH,lla yrn Me111iT apacbIHJla 
carrap ezy.D:itt; 3op MeHi 6ap eKeHiH a:i1:TK,aH. OttbIH; 6ipi MeKKeneri 
KaF6a, (K) eKitt111ici Memrne.ueri 83 Me111iTi(h), yrniHwici 
K.¥.D:bICTaFbI Arr-AK.ca. Oc1>1 Ylll K,aJiaHbIH; apac1>rn CbI3hIKITeH 
)KaJIFaCThI.pCaK; 6ip yrnKiJI IllbIFaJlbl. 

0Hhrt; ChI3hIIQ'aphI Kh, hA, KA, 6yp1>1111rnp1>1 L AKh= 19°281, 
L KhA= 153°261, L hAK.=7061, 1Kl1bIHhI, 180° (6-cypeT). 0HhIH. 
acT1>rna TaFhI 6ip yrnKiJI )KaJifbI3.D:hII<, OHhII-\ enrneM,Uepi: 55+84,-
7+ 101; 6ypblllITapbI: 

33°+57°+90°=180°. 

MeKKe MeH Memrna apac1>1H,lla reorpa<lJIDUibIK aTaK,ThI Ari­
CaparnH .uaH:FbIJibI 6ap ( eH,lliri 23°271). 0HhI .D:a e3 opHbIHD:a 
KepceTTiK. 
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Eip TaMarna yrrn<lrr.n:e KepceTirrreH 6yp1>1UITap 6enrirri 
TeKIIIeJiiK, eKi eceniK Hyx 6yp1>1rnTap1>1: 

~ =sin 26°341 
• 

-v 5 

0,5=tg 26°341, 

109°281+70°321= 180°. 

! =sin 19°281 
, 63°261+26°341= 180°, 26°341-19°281=7%1. 

3 

Con )l(aJ...,1arhI eKiHrni yrn~iH: Heri3ri eptteri: 

542+4304=7220= 361 *20=(38 .J5 )2. 

"CaraH )l(eTi K:a.t'rTa.rrayrnLIHhI )1(8He YJihI K,ypaH,nhr 6ep;:i:iK", 
.uereH aHT (15 cype, 87 aHT) ce3iHiH; apa6rnacbIH aJibIII, coHbIH; 
apirITepiHiH; a6)1(JJ: catt;:i:apbIH r<occaK: 6ona,n:bI: 2916= 542• M YHJla 
54-Arr K,aMap (Afr) cypeci. Oc1>rn.ua TaMama c1>rp )l(aT1>1p. EKimni 
caH 4304 XaJIIHpaJiap caHhI. Yrnimnici 19*2=38, aymre emneMiHe 

eceJieHreH (38 .J5 )2=7220. O:tl:narr K:apacaH;hI3 6yn yrnKirr ;:i:e 
rraH:raM6ap;:i:iKi ;:i:eyre 6oJiaJJ:hI. Ett;:i:i ocbmap,UhIH; apachIHaH 
UihIKK,aH catt;:i:ap, K:aT1>rnacrnp, enrneivmep TaMarna JJ:YHlieHiH: 
cayJ1eciH)le:tl: )l(apK,D1patI,uoI. K,apaBhI3, KepiH;i3, TeKcepii-~i3! 

Ail,IlhIBFhI 5-cyperre 6ip epHeKTeH IIlhIKK,aH caH)lhI Kep;:i:iK 
(132*67). EH)li ocbI eKi caMI>I K:OcaH:1>1r<: 

8844+7220=16064= 251 *64. 

Mytt)la 25 l-3YMPYLl hl,u1>1p1>1c TaChI llionrraH TaChL OHl>r 
K:OCaMbl3 Kar6aHhIH: K:apa rnc1>rna: 

313±251 = . {
564 = 4 7 * 12 = 94 * 6 

62 =36+26 

Tm.rnma catt,n:ap eKeHi 6enrini. )l(orap1>:r,n:a a:H:T1>DiraH cattra 
Arr-hapMic (hlJJ:blphIC) caHbIH K:OCaMhl3 (48*7=336): 
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3/2-ApaM. (TeMip) HOTaChl, 246-.1Ke6pai1hUI caHhI: 100 "K.a<l>". 
Oibmrr K,apaHhI3 MaFbrnachI Tepett:. Ochr caH,UhI TOJihIII )l{aTK,aH 
MaJiiMeTTi OK,hipMaH e3i K,aparr Kepep (6-cypeT). 

16-cypeci An-HaXIDI (Apa), a5IT caHhI 128 . .1KI1hIHhI 6011au1>1: 

16+31+88+128=16+ 128+ 119. 

144±119={
263 

25 

0.71 e3i 122=144; 119=31 +(62+26)-haauac (reoMeTpIDI). Apa 
cypeciaue oraH ytl: can 6a.i1 )l{\'Ma .uereH yam KenreH. ApaHbIH: 
ync1>1 ranaMH FHMpaTTbIH: ett: 6ip TaMarnac1>1. On Kar6a (TeKllie) 
6ei1ueciMeH TiKe11ei1 6ai1JiaHhICThI. Apa-AnHaXDm-haauac nerr 
arnyra 6011au1>1. Tar1>1 con cype.ue l16pahttM rrai1raM6ap,n:1>111, :>KOJibI 
11cnaMra MYIJa 6onraH1>1 a:ti:ThUia,UhL Kar6aHhI canraH con Kici 
eKeHi MeniM. )J;eMeK 6y11 )l{ep.ue haauac Maceneci a11,rapThIJIFaH. 
83i ranaMJI Macene. 16 caHhIH rnaprn1>maca1<, Hyp caHbI IIIhIFaD:1>r: 
16*16=256. 

Oehl caH An-K,aMap(AtI) caH1>1MeH CaJihICThipyra 6011au1>1: 

maprn1>map1>1: 

{
70 = 35*2 

54±16 = 
}8=19*2 

542-42=2916-16=2900=29*100. 29-MblC caHbI-llIOJIIIaH caHbI, 
100 "K,aQ:>" . 

HeMece: 

2916±256= . {
3172 = 400+393 

2660 = 266*10 ' 

400-JI3YMPY.U (3YMPY.U) K,ypaMbI. 0CbI 16-caHbIHaH: 

{
470 = 94*5 

454±46= 
. 438=73*6 

{ 
110 

94±16 = . 
l78=26*3' 
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. 110-TeMip rnc MarHHT Fo, 78-catt-caHaT (2-cype). Eip 
TaMarna epHeK: 

4304+ 33*50= 110*50+454=5954. 

O.uaH IIIhIFa.llbI: 

5954*6+246=5995*6=109*39; 

109±71= . {
180 = 90*2 

38=19*2 , 

109*55=5995 AB)!(!( )IGlbIH caHbI. 
10(10+ 1)/2=55, OH epirr caHbI. EapJibIFbI 6ona.ub1: 55+ 140= 

= 195; 5800+ 195=5995=29*200+ 195 (195-"K,a<P" cype )IGlbIH 
caHbI...). K,ypaH,Ua 5 7 -An-Xa.ulf,[( (TeMip) cypeci. 0HbIH; TaMarnacbr 
xa,Ulf,[( caHbI: 8+4+ 10+4= 26, 5IFHII Te~Iip caHI>I, TeKIIIe caHbI­
Kar6a caHbl. OJI e3i 57= 19*3. K,ypaHHbIF( cype caHblHbIF( opTaCbI 
57*2= 114= 19*2. 

Con TeMip aTOMHbIF( canMafbIHbIF( eKi 6emrreriHeH a.tiTbmraH 
cype caHhI IIJhIFa.llbI: 

847 =l,54=tg57°. 
550 

O:H:JJarr 1\8.Pa!ihB, 154-K.a,UbIM 6ypbIH 2Kapan:raH 3aT. 
O:H:narr 1<,apa11b13. AK;brpbI TeMip K,a.3bIK,K,a opaJI,UbIK,. 
ApaHbI!i iciH,Ue a.uaMra IIJIIcPa 6onaThIH, ru6paT 6onaTbIH Hepce 

6apbr ai1:ThIJiraH. ( lu .90' ~ Jd \J A J..ii9,o ~~.9u(lC\) Oc1>1H,Uarb1 
6ip ceJ.Ui!i Heri3iH arraiirbIK.: (:iil>.90) Ta<Pa Kapyi-r, caH,UbIK. Me Hi 
60Jia,UbI: 

400+80+20+200+6+50=756=54*14=108*7. 

54-An K,aMap (AA), 108 xaK, caHbI, 14 OTTbIK,. AllTbIJiraH Apa 
cype caHbIHa haH,Uac caHhIH K.OCaMhI3, 6ona.uh1: 

263±119 = . 
{

382 

144' 
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382-ey.JJMe caHbI. OcbIHhIH: e3i Kerr ecerrKe Herb 6oJiaThIHhI 
6enriJii. 382+236=1000. 

OcbI MeceJieHiH: )KaJIFachIHLI:a HcnaMHbII-l opTaJibIFbI 6onraH 
Kar6a MeceJieci )KaTbrp. On e3i ha)Kap aHa eciMiMeH 6afuraHhICTbI. 
Con ce6errTeH KenerneK MeceneHi ocbI TaK;brphrn ai1:Hanac1>rn.ua 
K,aparaH .uypbrc ,n:err 6iJieMi3. 

hA)KAP AHA 

16-cype,n:e Arr-HaXhIJI (Apa) cypeciHLI:e TaMarna nr6paT 
6aphr a1'il:TbIJI,I(bL On rn6paT epi K,apail, 6yKi.JI ranaMra HllIHpaT 
ynri peTiH,Ue )KaJiraca 6epMeK. FanaM HypaaH )KapanraH 60J1ca, 
con Hyp ,n:ereH ce3,n:itt; e3i coJI 16-caHbIHbIH: rnaprnbIChI 60111>m 
Ta6bIJia,llbI: 162=256 (Hyp 0.9-J) 256). 0HbIH; 83i 42=16 HeMece 
24=16. 

)l(anrrhr ryp,n:e 2 C .n:err )Ka3aMhI3. 
EyJI ~TbIK, 3aH;. 0HbIH: KecreciH KepceTeMi3: 

K c 
0 1 
1 4 
2 16 
3 64 
4 256 
10 341 

KecTe,n:eri 6ec caHHhIH: opracLIHLI:a ailThIJIFaH 16-Apa caHllhI, 
OHhIH: K,ypaH cypeciH.Ueri aTbI ,n:a, 3aThI .n;a, caH,II;bIK, Matti ne, 
MarhrnacbI .n;a TaMarna. Ocbr caHJJ;nr eKi ecenei1:Mi3, 6onanh1: 
341*2=682 AII-M11caK, (IJ¥.lJ=31+651=682) 5IFHI1 amrrvr 
PYXbIHhIH: anrarnK;br HMaH KeJITipreH rnapThI. 0HbI 6bUrnt'r 
TyciHeMi3. CaH )K}fbIHhI TOJihIK, KeMiJI caH OH. My1ma He.JJni 
~JlilhBJJ;hIK, )KaJIIIhI opraK,, ranaMa opbIH ,n:err aJryra 6oJia,uhI, }IfHH 

005 opTaJihIK. MarhrnachIIrna. OJI OH eKi 6ec KYJI )Ka.rcraH Typanb1. 
Bee KYJI.Il:iH: 6yphillITaphI 54-Arr-K,a~rnp (AA) CaI-IhIHa ece.1ec: 
108=54*2, xar<, rnhIHLI:hIK, catthI. 

Arr K,aMap caHhIH Arr-MHCaK, caHbIHa K,OCaMbI3: 
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682+54=736=92*8= 92(2+6). 

92-Kar6a catth1-rra.HrnM6ap caHhI. 2+6=8 eri3-ceri3 6enrirri 
( ceri3 asi:K,). 

54±16= . { 
70. 

38=19*2' 

70-Arr MMFap)K, 19*2-6aTa caHhl. Onap,n:hIH; TiI< 6ypbIIII 
YIIIKirri: 

2660+ 162=542=2660+256=2916 

OHhlH; 6yphIIIIhI: 

/ .9 ···--- :t-$6 
~-~---------

6-cypeT. 
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16 . o / ,. -
- = sml 7 14 = 0,2963 ... 54 - _ .. , 

(58°461-aymie ynn<llmiH, opTaJibIK, 6ypbIIIIbI, 4-cypeT) Hel\1ece 
17°141*2-19°281=34°281-19°281=15°. CaraT 6yphII1Ih1: 24* 15= 
=360, TaC 6ypbllllhl, TeMip 6ypbllll 76-cype Arr-liHCaH a,n,aM. 
15-A.rr-XaJKllp (me) cypeciH)le: caraH K,a:itTaJIRHThIH )K~Ti Ynbr 
K,ypaH,UhI 6ep.1liK .1lereH a5ITbI (87) caHra at'rna.rr,r:i:hrpca A.Jr-K,aivrnp 
(AH) cype caHaThIHbn-~ IIIapwhIChI Ilibifa.1lbI. 542=2916 (6-cypeT). 

,IXaJr,n:i Ta6HraT fbUibIM.1lapbIHbIH, Heri3iH CaJIFaH bI,llblpb!C 
rra:itraM6ap,llbIH, 6eT TaCb! 3YMPYLI. (113.MYPY.ll) Kp11CTaJih!HbIH, 
MHHepaJI.IlhIK K.-ypan caHhI 6oJia,1l,bI 266. 0Jr Kici MhICbrp~1hIK 

eKetti 6enrini ha)Kap atta con MLrcbrp;:i:aH eKeHi )le MGJiiM. CoraH 
6all.nattbICThI on atta K,aMap (AM) atta ,a:en Te arni1,ubr. 

,[(eMeK ha)Kap (K,aMap) aliaHhIH. repKitti hln.hipbrc eni-hap?vric 
eni, FyTpa,n, (AfIK.b13) eni, ToT (:;.9-0) eJ1i. On rratlraM6apLI,bIH. 6ip 
eciMi Y I11KiJ1-Macnac (..o.tl..:::...) eKeHi 6emi.Jri ... haH)J.ac FbUihIMI-IhIH. 
A.i1-HaXI1JI (Apa) fhIJihIMbIHhm TaMailla Heri3i COJ1 hl)lblphlCTaH 
K,aJIFaH MIIpac. 

16-cype;::i:e TaripiM apara yil: can ,IIerr yax11 eTKeH. CoHaH 
Ke:itiH (=:lp..cyiv1Ma=0 540) rra:itraM6apbIMhI3Fa H6pahHM )KOJlhIH 
i<;a6hIJILI:ay;:i:hI yaxn erri. Apa iciH.ue 30p rn6paT 6ap .rr.eJiiI-rreH. Cott bl 

Apa y5lcb1 MeH Kar6a apaChIH.1la hl;J,hrpbrc rreH rraitraM6apbil\!bI3 
TaMawa 1IGU(bIH.llhIK. Arr-K,ap611 (IJ.iiy~) 601rraH (16-cype;J.e. 
90 a5IT). XaK, )KOJihIH,IIarhI a;:i:aM,Ll,hIK, K,oraMHhIH Tiperi aHaJJ,aH 
eKeH,UiriH aH,JJ,aTy ylliiH TeH,ipiM K,aMap ( ha)Kap) aHaHhl )Kac 
6anachI MeH )KaJifhI3 e3iH atl:n:ana,n,arhI nrn,;1re arrapTThL 0.1 ici 
cy i3;::i:err Cacpa (..o.ii.L =171 =19*9), Mapya (..o~·.91=247) rny.rrapbl 
apachrH,IIa )KeTi peT )[(yrip;::i:i. Cott)l,a Mapya Tayhrna 6apraHaa 
TOK,TaraH )KepiH,IIe cy 6ap )l,erett )l(e6pa:ithm rrepinITeHiH Ll,aycb1 
ecTiJu:r,i. 3aM-3aM rn6hUI,IIhI, Kar6a caJihIH.llhI, K116Jia 60,1.uhr ... 
Oehl oK,Mra,n,a TaMarna IJrnapaT )KaTbip. 

16-Apa cypeciHiH. )KaJIIIhI )KMhIHJJ.hIK, caHbr: 

16+31+88+128=16+ 119+ 128=263. 
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OcbI ca.Hra 3YMPY.U (j.o.>.:>) caHbIH, 51FHH bl,n:pbICThIH; 6eT Tacb1 
caHbIH 1<,occaK, 6011a,n:b1. K,aliTanaHraH Mapya caHhl: 

{
514= 247*2 

263±251 = 
12=6*2 

O:lilJian 1<,apatt;b13! K,aH,Uai1: rn6paT! E:Ki Tay caHhI: 
Ca<t>a ...... 171=19*9 (K,M:ac) 
Mapya ...... 247=418=19*22=38*11, 
11-AH:, OH TOFbl3 ycTiH,Ue: 

{
30 

19±11= 7' 

30-6an (AH: aAA,n:aMacb1), 7-K,ai1:TanaMa )l(eTi. 
Atl:,n:hIH; aAA,n:aManapbIH :c<;ocaMhI3: An-CaparnH -351, MaH3JI-

127, 3aM-3aM-94. 351+127+94=572=286*2=52*11. [XaM,UhI AH:]. 
7-cypeT OChI 3aM-3aM :c<;actteTiHe apHanraH. MYH.n:a TiK 6yphIIIIThI 
e:Ki yIII:KiJI )l(aJirac CaJihIH,UhI. Ce6e6i o.nap,n:hIH; Ta6y e,n:icTepi, 
9JIIIIeM,Uepi epTypJii 60JIFaHhIMeH 6ypbIIIITapblHbII-~ :c<;a6bICJbl )1(8He 
on 6ypbIIIITap,n:hIH; CYTeK 6ei1:HeciHiH; 6ypbIIIITaphIHa 6a:lilJiaHhICJbI 
eTe TaMaIIIa MYJ')Ka,n:a .uerr 6iJieMi3. 

EipiHIIIi YIII:KiJI ~ap aHaHbill )l(eTi peT ai1:HanFaH eKi TaJbIHhll-{ 
caH,UapbI 6oi1:hIHIIIa )1(3CaJI,UhI: Carfta 171=19*9 (..o.itl) K,M:ac caHhI. 
Mapya 247=19*13 (.o..>9 1) ecenec. EKeyiHiH; :c<;aTbIChI 6ona,UbI: 

.!II_= !2_ = sin43°49'. 
247 13 

EKiHiu_; ·~rii:p 6yphIIIIbI 6ona.uhr: 46°11 1; HFHH 46°11 1+43°491= 
=90°. Ocbr YIIIIcinaiH OH; )1(3FbIHaH eKi.mui TiK 6yphIIIJ YIIIKiJI 
CaJihIH,Ubl. 0HbIH; )K3:c<;TapbI: 5Ll.8, 393, 338, 8 6ypbIU1TapbI: 
44°11 1 +45°49 1=90°. Eyn6yphIIIITapJJ:hITa6yepHeri: 393/548=45°491• 

MyH,na 393-6eJiriJii )l(eTi MeTan )lCHhIH caHhI. Onap,UbIH; )J(CTi xaT 
KeKKe cei1Kec eKeHiH 6iJieMi3. E:Kimni caH 340+208; K,aMap-340, 
K,a3hIK,-208 .uerett eKi ce3,UeH eypa_,rrraH (K,a3bI:c<; 208=52*4=26*8), 
(2+6)*26-TeMip TeK. Eyn caH An-51KYT an1>1 achIJI Tac cattbrna 
.uen Kene.ui (A.rr-5lK)'T 548 (U~l9_9.u) 137*4). 
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EcTe 6oJIChIH 6yJI illott:alt TaChI, K,ypaH,D:a altThIJiraH TaeTap.UhIH; 
6ipi (55-cype, 58 run). TarbI 6ip eeKepTe KeTeTiH ttepee .Axap 
(ml;>:-.>) atta eanhr MeH K,a3aK ,.r:i:ereH ee3.uep.uitt: eaH.UhIK, M8Hi Tett;; 
19*11=209. 0HbIH: yeTiHe aHaHhlI-\ eKinrni eciMiHitt: caHbIH 11-AH 
.uerr aJiaMhI3. Arr K,a3aKJ:i;ereH ee3;::i:i1-\ OH:LJ:hI-C0.1UJ:hJ TeH; OKbIJiaThIHhI 
ecTe 6oJIChIH. CoHhIMeH r<,arnp K,a3ar<, .uerett ce3,z:Jjtt; e3i eym1e atta 
eciMiMeH 6altJiaHhieThI eKeHi .ue eCTe 6oJIChIH. OebI ea1-1ra Cacpa 
caHhIH r<,ocaMhI3, OJI e3i K,11ae eJIIIIeM;::i:ee Marhrnachrna caH,D:ae 
171 =19*9. EKeyitteH TafhI eoJI 6ae 6arn eaHhI IIIhIFaLJ:hI: 

{
380==19 * 20 

209 ± 1 71 =-' • 
38=19*2 

Eip TaMawa 1-1epce ai1.z:i;nIM Al-rnHhIH: eKi eciMiHiI-J: ::>KMhIH caHbI 
eoJI Ail.uhIH: ytii 60JihIII Ta6bIJiaLJ:hI: 340--K,aMap, 11-Afr, ::>KMblHbI: 
340+ 11 =351 AJI-Caparnn (K,o5IH-llla5IH) (IL . .u.>6Lu). Cotthn.1eH 
KaTaP 6yn eaH 6ip;::i:eH 6acrnrr ::>KMbipMa arrThIFa .uettiHri eaH,z:rap 
)lG1HaFbIHa Tett:: 26(1 +26)/2=351, 5IFHI1 TeKIIIe-Kar6a 6e.tiHeHiH, 
;KHbIH eai-rhl IIIhIFaLJ:hI. On Kar6a KYPJibIChI AH-~ap-K,a;..rap 
aHaHbll-\ eeiMiMeH 6altJiaHbICTbI eKeHi M8JiiM. 

Oehl at1Thrnra1-r.uap;::i:hr ofuran r<,apaeatt:hI3 TaJialt eh1pra 
eora;::i:h1.EcKepTe KeTeJiiK, ati:ThIJIFaH A.Jr-CapaTaH .uatt:FhIJihI 6ap 
(..o..i..)J...u.J..>6Lu) OHhIH: MeKKe MeH Me.u1rne apaebIH,D:a eKeHi 6-
cyperre KepeeTii1reH "Kf .. <1>" )l(\'M6arhr coratt 6at1JlatthreThI. 

EHJ(i 6yphIIIITaP.UhIH: r<,a6hreynm 1<apanhrr<,: 

46°11 1+45°491=92°; 

44°11 1+43°491= 88°, )l(MhlHbl 180°. 

FanaMJ:i;a KYPayrnhr 6ec TeKKe eeltKec 6ee Kerr )l(aK, 6el1He 
6ap eKeHil{ 6ineMi3. Con 6ol1bIHIIIa eyreKTi 3arrap.UbII-J: 6ei1Heci 
)l(MbipMa yrnKiJI )l(aK,: OH.bIH; )l(I1blH caHhI: 20-)KaK,, 12-Te6e, 30-K,blp 
6apJihIFhI: 20+ 12+ 30=62. Eyn e3i TeMip TeKTitt: aH:tta Chitt:apb1: 

62 
= 36-4· 

26 ' 

rss 
62±26 = ~ 

[35 . 
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EypbIIlI cawi:apbI TaFbI cm1. AJI eHJJ;i 6yn 6ei1:HeHiH. )KaK, 
apanbIK, 6yp:r:,1rnTapbr 138° l Jl. Oc:r:,r 6yphrllI nett 6i:3 TarrK,aH 
6ypbIIlITaP.D:hIH. K,a6:r:,1cybm K,apaH,hI3: 138°1 l1-46°1 l1=92°, i3,n:ereH, 
Ta6bIJIFaH Kar6a (92) 6yphIIlI. EKimnici: 138°11 1+45°49/=184= 
=90+94. 94-3aM-3aM 6ypbIIlI. 0HhI 6bIJiatl .n:a IllhIFapyrn 6oJ~a.D:hI: 
45°491+43°491=89°381. 

89°381-19°281+23°501=94°. Mytt.D:a: 109°281=90°+ 19°281; 
101°55/-78°51=23°5Q/ TeKme 6ypbIIlITapbI, Map)l(aH 6yphIIlITapbI. 
FanaMHhIH. eMip epKeHi 6onrnH CJ'TeK nett 3aM-3aMHhIH. catlKec 

7-cypeT. 
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lllbif'YbI, OHbIH; )Korapbl,ll;aFbI 3arrap, arnynap apK;I>IJibI Ta6bIJIYbI 
rnMallla M\'f)IGI3a .uerr 6i.JieMi3. OibraH;bI3, 1<,apaH;bI3, TeKcepiH;i3! 
)lillL1pMa yn:rKi.JI )KaK, caHLI. ..... 

74 
KYMic-Ni-caHLI 47, ottaH 3aM-3aM 47*2=94=74+20; 

47 

=49-16 oH,Ua 19 a:H:TbIJIFaH. Cott.n:a eri3-ceri3 caHbI: 

2+6=8; 

{

88 
62±26 = ' 

35 

)i<:ay3a 17(3-Myuren-Eapc), CYM6L1e EttKelll ()KbIJiaH, 6-Myrnen). 
Onap,UhIH. caH,UapLr: 17+ 142=159=53*3, 53-An HY%I>IM, AxMa.u­
na:H:raM6ap :>KyJILl:bI3bI. 0HLIH; acTLIH.Ua TaFhI 6ipttellle )KeH;i.JI 
ecerrTep. KyirniH 6epri (illIKi) )KaFLIH,UaFLI yur KeKTiH; Mernn.uap 
caHLI: l)KYMic (Ni) + 2) CLrnarr (Ni:KPI3) +3) MbIC (IIIomrnH): 
47+80+29=156=26*6=52*3=94+62. 7-cyperreri TepT KYMiH: 
enilleM,Uepi: 9+ 13+393+548=963. Oehl Ke:H:iHri caH,UbI K,ocaMhl3: 

963±153= . {
1119 = 1000 + l l 9 

807 ' 

807-0Thrpap caHbI. OcbI catt.uap.ULIH: ocLI perre Ke3.uecyi 
eTe TaMawa. 0Thrpap caHhIHa rra:H:raM6ap cattbIH K,ocaMbI3. 
o.uaH IIILIFa.ULI 6emiJ1i caH: 874=807+40=7*1 F. OttbI An-Xa.ua.u 
epHeriHeH 6iJieMi3: 

847
=1.54 = tg57° 

550 

2Ke6pa:H:Lm Mapya TaYbIHa 6apratt.n:a 3aM-3aM xa6apbIH 
6epreH. 0HbIH; K,aHaTbIMeH my aTbl 60Jia,Uhl OCbl Catt: 600+247= 
=847. OttLIH, ycTiHe ocbI catt 53-cypeHiH; 6acK;I>1 a.HT catthl; A.JI­
HY%I>IM A3a hy:H: 847= 124+702+21 (IJ.L;:t.,.o.. bl m~l..5). On e3i AxMa.u 
rra:H:raM6ap :>KyJI.UhI3hI µ:e.uiK. OcLI peTrreH oibrarr K,apanLIK.. 0Jr 
AxMa.u eciMi aTanraH 61-cype. OcLr eKeyitteH IIILIFa,UhI: 

1

114=19*6 
61±53 = 

I 8=2+6 
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TaFbI 6ip rnMarna caH 3aM-3aM CaHhlH Apa cype caHaTDIHa 
K,ocaMhI3 )l("me eceJiell:Mi3: 

{
110 

94±16 = . 
78 ' 

110-MarHHT Tac (Fe
3
04), 78-caH caHaT (2-cypeT). 94*16=1504. 

Ai1TbIJ1FaH 0Tblpap caHbl (807) OCbl caH eKeyi .u:e aTa:K,Tbl 8Mip 
TeMipaitt. K,at'1Tb1e 6oJiraH )l(bIJ1hI: 807-)l(bm luDKpa 6oll:bIHIIIa, 
1504-)l(bm MIUiaLJ:ll 6oll:h1mna. CoHhIMeH K,arnp K,aHThIC 6oJiraH 
8Mipaitt. K,aJiaebI 0Tb1pap eaHbI ,IJ,a 807 6oJiraH. OebI eKi eaHHhIH; 
.U8JI KenyiH eOJI Ke3.n;eH 6epi faJibIMLJ:ap 6ip eblp 6ap .uen 
)l(06anaraH. 

Oehl )K9HiHD:e 6ip eKi eeerr )Ka3hIII K,apanb1K,: 

4304+ 1504=5808 = 132*44=88*66(62+26)*66. 

5808+382=6190=619*10. 

K,atiTaJiaHaThIH )KeTi MeH YJihl K,ypaH ,IJ,ereH MTThIH. caHLJ:aphI, 
coHblMeH K,arnp, eoraH 6atIJiaHbieTbl, TypaH K,aK,IIa eaHLJ:apbI, 
I1MaH-Ml13aH (Tapa3hI) caHD:aphr eneeTetiai: 132=12* 11-~eK 

{

88 
(K,ana6), )Kepi(Ca611r), 62 ± 26 = 

36 
. TypaH K,aK,IIa eaH,II,apbI, 

382-eym-re eaHhI, AJI-K,ypaH eattbl, 16-eypeaeH: 269+ 119=382, 
619-Ml13aH-Tapa3hl-l1.MaH. 

8Mip TeMipaitt. ieTepi, MHpaernphr, yprraeyaphIHhIH; 
MHpacrnphr, rnp11x11 ieTepi 6enriJii. CoHhIH. 6epi raaanaTThIK.­
)KaK,ebIJihIK., K,aHhipJibI 6onratt aerr HHeT eTeMi3. Coratt yK,cac )K8He 
COHhIMeH 6all:JiaHbICTbl Tafbl 6ip epHeK: 4914+94=5008=313*16. 
Mymi:a 313-Kar6aHhlH; K,apa rnehI (Uz:t.).......i.9-~). Oehl eKi cattHaH 
Mhrnaaa.tI epHeK IIIhrrapaMhI3. 

94*16=1504; 

16= 
1504 

*4914+94=313* 
1504 

94 94 

94( 4914+94)=313*1504. 
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x2-4914x+453=80=0. 

x= 4914 ±4726 =2457±2363; x=4820=4914-94, x= 94. 
2 

Oehl ca.H,D;bI KerrTereH ecerrTep IIIbIFapyFa 6oJia,ll;bI. MbICaJibI: 

5808 ± 5008 = . {
10816 = 64*169 

800 = 80*10 

TeMip eceniri TaM}'P-646 (:;..o..9')) 6o:llhrnIIIa K,OHbIJIFatt. CotthI 
K;OCaMbI3: 

{
6454 = 6000 + 454 = 6000 + 360 + 94 

5808±646 = 
5162 = 2581 *2 

5008±646 = { 
5654=5000+109*6 

4362 = 4304+58 = 4304+29*2 

{ 
180 

109±71 = 
38=19*2 

{
847 

454±393 = 
61 

109*55=5995 (AIDK,lJJ 

TarbI 6ip eKi Mbican: 

3(217 +52)+ 4o -266+ 119= 847 = t 57° 697=1504-807 
697 550 g ' ' 

266-3yMpya, 119-haHL(ac, 217-ranaMM :>KbIJI. EacK,anaphr 
6enriJii. Eyn ollJ!acy yrnitt K;OMbIJiraH Mecene. MyttbIH: eKiHIIIi 
TYPi: 94*16 =807+19+678=1504; 678+19=697; 678-A6atl: caHhI. 
EapiH K,ocaMhl3: 1504+678+646=2828=707*4; 707-3aha6 (fa..,_..) 
(ArrTbIH). ATOM e3eriHiH: eptteri: 2(393*2+94+38)=2(786+ 132)= 
=2*918=1836. OttbI 6yphIH 6bmatl: rnn1<,aH eaiK: 159*12=1836. 
8ym1e 6ypbIIII apK,bIJibI. Ettai OHhI )!(OFaphI epHeKneH CaJihICTbiphm 
K,apatt:hI3. MyH.ll:a eKeyittn:e ae 6ac 6arn catthI 6ap (786).CoHbI!\ICH 
K,aTap %YPeK catthI: 132. CaJibICThIPY KepeK. 
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3aM-3aMHhIH; ett: ){(OFapFhI K,aCMeTi rraiirnM6ap,nhIH; 40-){(hIJI,na 
xa6ap eTirrreH 96-cypeHiH; 6acK,hI 6ec aHThI. Oehl eKi caHHaH 
lllhIFa.D:hI: 

{
190 

96±94= . 
2 ' 

2-rn.JiaMM caH,nap. 96*94=9024=4304+236*20. MyH,lla 23-
6+ 382=618; 618+382=1000, 20-){(MhipMa (cyreK-3aM3aM TeK) 
aiiThIJI.D:hI. EyphIH a:H:ThIJIFaH )Ky.rr,nhl3 ophrn cypeciH (56) a.Jia 
KeTeJiiK: 

{
96 

56±40= 
16 . 

EKiHIIIi ){(aFhIHaH: 

{
94 

56±38= 
18 

3a:rvr-3aM, OH ceri3 MhIH; Fa.JiaM. EyJiap,naH TeyJiiK IIIapIIIhI 
caHhl lllhIFa.D:hI: 96*6=576=94*4+200(FaK,hIJI)= 242• 

Amlahra u..ryxip. 

3Al\1-3AM lK8HE 3AMAHA 

Fa.JiaMD:hI :rcypaYIIIhI cyreKTi 3arrap,nh1H; 3aM-3aMMeH 
6ai1JiaHhICThI eKeHi KepecTi.Jmi. OJI 6oJica 6apJihIK, eMip TapMXhI 
corm-I cora,nhI. OJI eMip,n:itt: ){(ep 6eTiH,neri e3repiciH 3eprreilTiH 
FhIJibIM-){(ep FhIJihIM - reoJiorIDI. Conb1MeH 6afuraHhICThI 
reoxpoHOJIOrM5I iniMi 6ap. fpeKme xpoHo (chronos) - yaI\hIT, Me3-
rin, JaMaHa n:ereH MaFhrna.n:a. Cou.n:a reoxpottononu1 ){(ep.uiH, ,aaMy 
TapttXhI MafhIHaCbII-I,Ua. 

Ei3 OHhT 3aMaHa KCCTeci MaFLrnacr,n-ma aJl,ULIK. Apa6rna OHLI 
"Tapnr6 3aMaHhr"(:i_;;,.. ... ,.,.. j-0,;.0') n:ei1,n:i. TeriH.r:i,e 6yn e3i apa6wa­

Typamm1 opTaK, TyciHiK 6CJIY KCpeI( (8-cypeTTi K}lpaHJ>I3). (:-)i1TKCHi 

)f(ep 3aMaHbI JlCfEH MaFhIHara apa6rna .aa, rpeKrne-pw11.1rnc .n:e 
MC\f-'hIH<UtaC KCJie,ai. Onap 60.HbIHUJa )KyJIJJ,bl3 1Ilottai1 MCH )Kep 
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aJIFaillI(bI e1d 6acl(b1 TeK. OJiapJ:raH OT, )J(eJI, cy 6eJiiMiH FaJiaM,IIhI 
K,aparaH ,n:ereH K,OpbIThIH,UhI IllhIFa,Ubl. 0HblH aMbI K,a3aK,IIIa 
K,al{rnpra KeJie,ui. .HrHII KyirniH ett: I(bICK,aphm K,al{TaphIJIFaH 
Ke3i, TOKJ'araH Ke3i. .AI(b1prhI KeK aTbI ecKime K,ypaH,UhTK Tinne 
CaH)J(ep. On )J(ep.uitt: KeH)J(eci nereH (caH+)J(ep). 

)l(ep TapIIXbIHa KeJieTiH 6oJICaK,, OHhII{ aprhI ~JU(hI3)lbIK, 

TapIIXhI acrraH iJiiMiHe (acTpOHOMl15IFa, KOCMOJIOfl151Fa) )KaTa,UbI. 
HaK;ThI reoJiorl151-)J(ep FbIJibIMhI rnp11xn1 )J(ep 6eTiH,Ue TipmiJiircritt: 
6acTaJI)'hIHaH caHaJia,UbI. 

8cipece OJI TipmiJiiKTep.uiH K,aTTbI 6eJimeK .ueHe Myrneci, 
caynITTbl, K,a6hipillbIK;rapbI, ca6aK,TapbI 60JihIII, COJiap TOTib!paKK,3 
K8MiJiirr caK,TaJibIII K,aJiaTbIH 6oJica, )J(ep TapI1XhIH aMbIPY.LlbIH. 
6aCI(bI anirrrreci COJI 60JIMaK,. AtiTaMbIK, Map)J(aH TYKLIM)laC, 
yny 6ei1He.nec Tett:i3 )1(8H.UiKTepiHeH K,a.rrraH KaJI.UhIK,Tap 8KTac, 
MpaMop, 6op K,a6arraphrn KYP.Uhl. ApacbIH.Ua coJI )1(8H,IJ.iKTepniH. 
caK,TaJiraH 6eM.tteJiepi 6ap,HeMece eciM,uIK )J(afhIH anaThIH 6oncaK, 
OH,Ua na Tac K8Mip K,a6arrapbl )K8He OCbIMeH 6atIJiaHbICTbI TOJibIIT 
)J(aTK,aH )KaHaTbIH Jarrap 6enriJii. 

OttaH 6epTiH KenreHJ::i:e ipi )J(attyapJiap,uhIH: cyM:eKTepi Ken 
rn6hIJia,IIhl. Ocbmapra cyM:ette OTbiphm )Kep MaMaHLI,apbI )KYJL~ereH 
)J(bIJI,IIap 60.tibIH,Ua Kerr ManiMerrep )J(Httaratt. Con 6011hrnrna 
)Kep 6eTittii-i: me K,a6arrapbIH 6iptteme 3aMattara 6enreH. 
OJI 3aMamurap,IIbIH: aTbI at'ITbmratt TiprniJiiK K,aJI.UbIKrapbrna 
6aMJ!attbICTbI aTanratt: Tiane03ot'I(PZ)-ecrd eMip, Me303or':'! (MZ) 
oprn eMip, Kai1tta3ot'I(KZ)-)Kafia eMip. 

Onap,UbIH apK,ai1:cbICbI 6iptterne nayipre 6eniHITH. 0:1 
.uayipnep,n:ii-i: aTTapbI Ke6ittece con me K.a6arrapbI Ta6brnra11 )Kep 
arrapbI. On .uayipJiep.uiH 6enriJiepi MeH co3LIJiraH yaKbITTapb1 
Ml1JIJIHOH )J(bIJI ece6iMeH 6epiJrreH. Eyn ecernep Kerr 3ar.iaH1-ra11 
6epi )J(lIHaJiraH ManiMerrepre cyt'ieHreH )1(8He 6ipcbmb1pa 
3JieMettrrep;:i:itt: ceyJie rnamy apK,hIJibI e3repeTiH K,acYienepi He 
cyM:ettreH. AHrnt'lbIK, ypaH cayne rnarny apK,hrnhr mrepin. 
r<:opracbrnra at'IHaJia,UhI. CoJI e3repicTiH marrrnaH.ZihIFbI na \1vJiil\L 
L(eMeK coJI 3arrapnn1tt: K,at'I 3aMaHI-raH 6epi coJI )J(ep.ue naJ!w1 
6011rattbIH at'lbrpyra 6ona,n:bI. 

Ocbr a.uicTepre cyM:eHe OTbipbm acTpOHOM,uap MeH reo.1on8.p 
6ipj1ecirt Mhrna,n:m1 K,OpbrThIHII,bIFa KeJreni. AcnaHHhIH )Kyn11bIJllhI 
I<:a6aTbI K,yc )KOJibI (fai1aKT11Ka) eTe 6a51y 6oJica ,n:a a:tl.rnL1L1crn 
6ona)]bI. OttbIH atlHaJibIC )J(OJihI rneH6ep eMec, comn:.wa.·1~1y 
3JIJittrrc 6etiHeJiec. On 3JIJI11rrcTiH rnyfbrnachrna ( Myxa pa KY.a -
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(!Eo.x.p0Ho.Jtor11.11- f;£; ~jf!) 

8-cypeT. 

Q:>oI<ycK,a) )l(aK,brn aiIMaK,Ta ~.JI,I.(hI3,Uap Te3 aiIHarra,UhI. 8-cyperre 
"O" eprriHe )l(aK,bIH attMaK,Ta attHaJihIC rnarrrnaIJ.Ii:hIFhI 35 MMJIJU:IOH 
)l(bIJI. K,a3ip KYH e3iHiH: HeKepJiepiMeH, )l(eTi xaT KeriMeH K,yc 
)l(OJihIHhIJ{ ochI 6eJirneriH,Ue (8-cyperri K,apal{bI3). OraH K,apaMa­
K,apCbI )l(aK,bIH COH,Uatt )l(QJIFa 70 Ml1JIJII10H )l(bIJI )K}'Pe.ui, ,UeMeK 
eKi ece rna6aH aiIHarra,z:i:hI. EyJI eKeyiHil{ opTarrbIFbIH.D:a eKi 
6yM:ip,z:i:e opTarna rnarrrnaIJ.Ii:bIK. 56 MMJIJIMOH )l(bIJI . .IKep,D:iH: .uaMY 
;::i:eyipJiepiHil{ opHbI .ua coJI K,yc )l(OJibIHJJ:a KepceTiJireH. 

2KyJIJJ:hl3 eJieMiH K.03faJibIC epeKeTi e3repYMeH 6at'maHhICThI 
)l(ep 6eTiH,Ueri eMip ne e3repirr OTbipraH. MbICaJibI rnarrrna11; 
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a:tiHaJihICTa )l(aHaprny aTKPIJiay ceKi.n,J:J,i epeKerrep 6achIM 6onca: 
rna6aH a:tiHaJihICTa eciMJJ:iK rreH )l(attyapnap 30p .uaMbIFaH. 
MbICaJihI Kap6aH (me KeMip) .ueyipi eoraH )l(aTa,L(hI. 

CoHbIMeH faJiaKTHKaHbIH: 6ip a:tiHaJihIIT IIIhIFaThIH yaK,bIThI 
(FaJiaM11 )l(bIJI) 6oJiaJJ:hI: 70+56+ 35+ 56=217. OebI ecerr 6o:tihrnrna 
eKi ")l(bIJI" e:HTKeHi, 6i3 yrniHIIIi )l(bIJIJJ:a OTbipMbI3. )Kep 6eTiHe 
aJIFalIIKPI KaTTbI Ka6brprnhIK.ThI )l(attyap11ap.UhIH: rra:ti):(a 6oJIFaHbIHa 
570 MIVlJiliOH )l(bIJI 6oJiraH .uerr ecerrTe:ti):(i. EHJiiri 6i3.uil-l MaKeaT 
oebI eeerrTep.uil-l 6acKa eaJiaJiap.ua KaHJiaH: i3.uepi 6ap! CotthI 
KapacTb1py. 

Ocbr perre Mhrna.ua:H 6ip epHeKTi oprnra eaJiaMhB; 
94*11 =1034=217*2+5/3*360=434+600=94. 94-3aM3aM, 11-

AM, 217-FaJiaM11 )l(bIJI, 360-rne}{6ep, 5/3-Illo}{atl: HOTaChI. 
0Cbl TaMarna TaFbI 6ip epHeK: 

393 
= 0 70018 ~ 35°. 

560 ' 

K,aH e3eri 6yphIIIIbI .ua OCbIFaH .uen KeJie.rci (4-eypeT). OebI 
epHeKTeri yrn eaH KeeTere TiKeJie:H KaTbieTbr: 56, 35, 393-)l(eTi 
MeTaJI-)l(eTi xaT KeK, )l(ep eMipiHil-l e3repieiH KepceTeTiH 3arrap. 
O:HJiarr KapaH:hI3? 56-cype AJI-yaKHra (IJ_9§sz.Ct.) 31+177=208, 96 a5IT, 
)l(HbIHhI: 56+208+96=360. OH.uarbr )K\'JIJJ:hI3.Uap opHbI )l(eHiH,Ueri 
a5ITThIH: eaHJibIKM8Hi 2605 (1-eyperre). OHJJ:aFbI 208=52*4 K,a3bIK., 
96=56+40, 

{
96 

56±40 = . 
16 

96-eypeHiH. 6aeTbI 6ee a5IThI aJirarnKPI yaKliJlap. 162=256, 
apa, Hyp ......... 40. Con 56-raJiaMM caH eKeHiH Kep.uiK: OJI 3aMatta 
KeeTeCiH),l,e opTa.TlbIK OpbIH aJla):(bI 8-eypeT). 56+70+56+35=217. 
Oehr eaHJJ:bI 3aM-3aM eatthrna KOeaMhI3: 

{
150=15 *10 

94±56= 
38=19*2 

15-rae, earaT eaHbr: 150*24=3600=60*60 on Myrnen 6ypb1w. 
18(12-2) 

TeMip 6ypbIIII: 12 = 150. 54-AJI -K,aMap.rca 6aCTbl am 

eararratt 6acTaJiratt; (AK, rnpa6aT An carazy ya aHrnaK An- K,a:vrn py) 
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(1) (1.9,:;,.>!~ IJ...u.1.l.9Ci. .9li......;;.i.'-9 IJ.si..o._,.). EKimui caH 6eJiriJii ycTiH.Ueri m 
TOFDI3 (raJiaH:ha-116, TaCHr-530, rawap-570) (..c.4..e..l J...u.1.& .c.....l.i..>)· 

0Cbl TaMawa caH,Uap,UbUI: 6epi K,aTbICaThIH KOC yrnKiJI CbI3L{bII< 
(9-cypeT). On caH,aap,UbIH, Heri3ri K,ailTaJiaI1ThIH )KeTi MeH KaF6a 
(TeKWe) caHbI )l(HblpMa aJITbira cora,n,1>1. Con 60M:b1H1na 9-cype1 
aTbIH: ")l(eTi MeH )l(HbipMa aJIThI" ara,uhIK,. Cyperre TiK 6ypbIIlIThI 
eKi ywKiJI K,a61>1cK,aH. OJiap,a1>1H, TiK 6yp1>1w cbI3bIK,TapbI: 393, 
560 )Kette 317, 393. Eyp1>1wrap1>1: 

35°+55°+90°= 180°=28°541+61 %1+90°. 

( 610=60(1+60)/60 
393±217=~ ll 76 = 88*2 = (26+ 62)* 2 

Onap,aaH IIIbIFa,I(bI: 

{
88 

62±26 = 
36 

EarrK,arr K,apacat;bl3 6ip,n;eH TaMawa raJiaMM caH,Uap IIIbIFa,I(hI. 
610-aJIITbIC )KblJILlbIK. MYIIIeJI ece6iHiH, opTaJibIK. caHbI. OttbIH, 
)l(HbIHbI AfulbIK,, KyH,UiK, )l(yMnI3LlhIK. yw rnaplllhIFa 6eJiiHe,n;i, 
5IFHM 590+610+630/3. 

OttbIH, e3i rrepillITenep )Kette xanmpaJiap caH,UapbIHbIH, 
attbipMaCbI, HFHM: 4914=4304+610. EKiHIIIi caH TeMipTeK 
ailHaCbI MeH FaJiaMM Catt, TypaH K,aK,ITa C3Hbl, IIIeH,6ep C3Hbl. 
EypbIIIITapbIHa KeJieTiH 60JICaK,, OHaH ,n;a TaMallla cerrKeCTiK 
KepeMi3. 

90°-(55°+28°541)=90°-8JD54f=6%1=6*60+6=336=48*7=56*6. 

K,arrraJiaraH )KeTiJiiK ( 48-(> ,,o..) XM-40-46-cypenep), A.rrTbI 
opbIH ailHaJibrc-A.rr-hapMic (hl.n:b1p1>rc eciMi). 
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61061+7%1=540; 

26°341-19°281=7061; 

28°541+26°341=19°281+36°. 

540 ±360 = {90 . 
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K,onMeH K,ottraH IIIhip aM:tta.JIFaH OH ceri3 MhIH: ranaM. EKiHIIIi 
)KaFbIHaH, 6apIIIaChIHa TipeK peTiH;J:e HMaH Ke.JITipy (MyxaMMa,n: 
pacy11 A.rmah; 92+296+66=454). OcbI caHra 3aM3aM CaHhIH 
K,OCaMbI3: 

{
548=137*4 

454±94= . 
360 = 90*4 

Eipimni catt 548-An-5IK,¥T(IJ~l9_su) achm me, aJIThIHIIIhI acrraH 
ll1011a:H: TaChI. OJI me K,ypaH,ll,a aTaJiraH apn:aK.ThI Ta3a rreK 3aT 
(55 cype, 58 aHT). OM:narr K,apanhIK, MhII-Ia 0ptteKTi: · 

66=336=48*7=56*6-An-hapMic (hl;J;hlpbIC). 

K,a:tiTaJiaHraH )KeTi (48*7), ycTiH)J,e 56*6 aJIThl, 51FHl1 2*24-
*7=2*168; E11cM11 ..i\1mah 168, An-paxMaH+An-prurn:M 329+289 
618; 6oJIMhI 6ac 6arn; 618+ 168=786=393*2 (K,a:tiTanaHaThIH 
)KeTi xaT). 

2*168} 336 
6*56 ' 

56-cypen:e )l(\'MhI3Jl'1P.ll:hIH: ophrH,lJ,arhr Annah eciMi MeH 
a:tiraK, ezyn:iI~ Ma3M\'HhI ochmaH rycrnncri. YIII ece on ophrn 
MaFhIHaCbIH)J,a yIIICi3 )Ka3blK, 6eT K,OHp OphIH )KOK,. 8p6ip yIIIKiTI,lle 
a.JIThI 0nIIIey 6ap: yIII K,b13hIK. )KaK,, yIII6yphnu. MiHe ci3re Mac1rac­
An-hapMic. 

On:aH IIIhIFa,ll;hI: 1070+ 336= 1406, oraH IlepiIIITenep HeMece 
Kytt MeH AR caHhIH K,ocaMhI3: 91*54=4914+1406=632=79*80, 
79-AnThIH (Kytt), 80-CbIHarr (ARK.bI3-Fyrapa,ll;-aJI-hapMic) HFHI1 
T0pTiHIIIi (Kytt) )K8He eKimni(AHK,bI3) 2+4=6 lllori:a:tl: aJITbI 
0.JIIIIeyiIII (56*6). Ochmatt Kenirr llihIFMhI; 22=4, 23=8, 2+6=8. 
Eri3-ceri3 (Ceri3 aHK.) 3att:hI. AHThmraH,ll,ap apachIH,lJ,a A6at'! catthr 
n:a ~retti MeJiiM: 

678+54*2=678+ 108=393*2=786 

FanaM11-fanaKT11Ka )KbIJI caHhIHhIH: yur ececi 6oJia,ll;hI. An-­
TypiK catthrna Teri:: 217*3=31+620=651. Eyn 03 &lJlhIHa 6ip 
TaMaIIIa Mecene. 

An emii con )KbIMhm eKi ececiH 11.MaH caHhrna K,ocaMbI3: 
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{
888 = 111 * 8 = 444 * 2 = 222 * 4 = 3 7 * 24 

454+217*2=454+434= . 20 . 

OM:narr l\apaH;bI3! 444-rnnaMH Taxyn ()l(bDKbma ,nayip). 222-
HHcacp (rn.nanaT) TaFbI 6acl\anapbI... 

AM:bipMaCbI )l(HbipMa=rnrnpyH=...:;, ..J.Jl.J ornH anTbI K;ocaMbI3 caT 
460 (...u.1w)(Tac). 626+460=1086; 166-K,aynic, 9-MYllie MepreH­
MerniH(-). AJITbIHllibI acrraH IlloH;aH,nbIH; yiii (TypaH K,aK,IIaCbI) 
ConaH MbIHMali epHeKTep llibIFMbI: 

542+ 1086=450*6+217*6=2916+ 1086 =4002=2700+65*2= 

=54*50+ 1302 

onaH llibIFMbI: 

{
4304 

4002±302= ; 302 =151*2 (EaK;apa). 
3700 

{
1100 = 550* 2 = 570+ 530 

560±540 = 20 . 

KeliiHri caH "YcTiHne OH TOFbI3" caHbI, ranaliha=116=.s:;4L; 
rnc11r=530 (.:i.....t) (rnrbI3) rnrnap 570=.c.....li.AoH). KeliiHri caH 
AJixa.i::i:a.i::i: KaManaT TYPiH.Ile, )l(ep eMipiHiH; caHbI (8-cypeT). TorhI3 
caHbI 530=434+96=313+217. OnaH epi 136+ 116=252/20=36*7. 
On 6enrini nocrnpra arrapa.i::i:b1: 

252*2= 504=284+ 220=412 +92. 

K,aH e3eriH.Ile aliTbIIl.[(bI. TarbI 6ip TaMarna caH: 

560+434= 540+454=994=900+94 = 5 /2* 360+94. 

{
2080 = 52 * 40 

1086±994= 208-K,a3blv-AJI-Yavur 92-Kar6a 
92 ' n, n,n' • 

56-cypeHiH; )l(yil.[(bl3 OpbIH.[(apbI MeH cepT eTKeH eKi a5ITbIHbIH; 
(75+76) caHJJ:hIK;M8H.Ilepi 6ona.i::i:hr 2605 (1-cyperri K;apaH;bI3). CoJI 
ceKiil.[(i "caraH K;a:tl:Tanayrnhr )l(eTi MeH YnhI K,ypaHJJ:hI 6epniK" 
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,nereH aHT caHbI 60Jia,nb1 2916 (15-cype, 87). EyJI caHHhIH; 
TaMarnacbI Arr-K,aMap (AM:) cype cattaTbIHhIH; rnaprnhIChIHa 
TeH; 542=2916. Ett.ni ochI eKi catt,nhr CaJihICThiphm K,apaJihIK,: 
2916- -2605=311; o.naH lllhIFa,UhI: 

2916*2=2605*2+622=5832=5210+622. 

622-hIDKpa 1KhIJihI. Tafhr coraH 6afulaHh1cThI: 2605=5(651-
-130) HeMece 2605+ 130*5=5*651 =3255. EyJI 3-MJiJIJIMap.n, 255 
MJiJIJIMOH )KbIJI AM:,nhIH; )l(ep,neH 6eJiiHirr lllhIK;K,a.H Ke3i 6mrap. 
2605+650=217*15, 65-Aca.n (AphICTaH 6arr) 15-Tac. 

65±15 == 
{

80 

50. 

80-CbIHarr-eKiHllli KeKAM:K,bI3 MeTaJihI, 50-K,aJiaMhI-ArrThIHlllhI 
KeK-IlloH;atl:. 80+50=130=26*5. 

TypaH K,aK,IIacbrna opan,nhrK,. CoJI K,aK,IIaHhIH; TaChIHa KeJietiiK 
)l(eH;ic TaChI-5IllIMa-ceyJie rnchr, cattbr-441. OcbrraH raJiaMH 1KhIJI 

caHhIH K,OCaMhI3: 

{
658 == 328 * 2 

441±217== 
224 == 56*4 

329-A.rr-paXMaH, 6acK,achr 6enriJ1i. TeH;ipi )l(aphrnK,araH TypaH 
eni. TarhI 6ip TaMarna catt: 454*5=434+ 1836. 0.uaH lllbIFaLibI: 
454*4+20=1836=1816+20. Tarbr 6ip TaMarna KypLJ:eni Tepett, 
MaFbIHaJihl caHra KeJieMi3. 0HhIH, 6aCK,hI caHhI: 94 *264=23816 
MYH,Ua 24*11=264, 8JI-<l>apa6JILliH. 6ipJiiK HOTa caHhr. )J;eMeK 6yn 
caH,nbI 3aM-3aM HOTaChI arntibIK.. OraH K.OCaMhl3: 1000=909+ 
+91 60Jia,nh1: 24816. Kytt MeH TyHHiH, Teri;enreH, TOFhICK.aH )KhIJI 

6aCbI (Haypbl3) HOK.aTbI 33LJ:3IT )KbIJl)KbIIl OTblpa,UbI. 0HhlH, KYH 
)l(OJihIH 6ip atiHaJihIII lllbifYbI: 25725 1KhIJI. 0HhI apa6rnp rnxyn 
(444) arnraH. Ochr caHHaH 3aM-3aM Horn caHbIH aJihIII TaCTaCaK. 
6ona,nhr: 25725-24816=909=9* 101 

Ochr cirnra )l(JlblpMa aJIThI caHhIHhIH: KepiH6etiTiH )l(eTeyiH 
K.OCaMhI3: 

20+21+22+23+24+25+26=161 (5IFHM 7(20+26)/2=7*23=161). 
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.. 909±161 = . ·.. {1070 = 214*5 
748 = 786-38" 

YmKirr-Mac11ac-hl,ubipb1c caHbI 1070,ottaH rrenrette xayhap 
CaHbl. EKiHilii caHFa eKi OH TOFbl3 I<;OCCaI<; 6omUJ;bl 6ac 6arn 
cattbi: 

909-161+38=786, 

HeMece 

909+38=947=786+161=947 

on:aH IlibIFaJl:bI: 

847+ 100=847+K,=[53]+K,=947. 

EKittnri )!caFbrnaH TaFbI 6ip caH: 

909+393=1302=217*6=651 *2 
HeMece 

151 *2=302, 4304-1302=4002=29l6+1086, 

on:aH IlihIFa.D:bI: 

HeMece 

(909+91=1000) 

2916+1086+909+393 =4304+100 

2916+ 1086+25725+393=4304+25816=30120 TOIITarr )IG!3aHbI~: 

25725+4395=25816+4304=30120= 251 *12. 

Caii:nm Ke11rett.z:i:e hl,u1>1pbICThIH; 6eT rnc1>1 3YMPY.ll: (j..o.>) =251) 
Mynre11 ecenettreH. Oc1>1 caH MeH rn11aM11 )!(hill caHhIH K,ocaMhI3: 
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468 = 36*13 = 52 *9 

251±217 = 
34=17 *}. 

XaMn:1>1 carra ranaMhI, raxa:ihm carrap ranaMhI. EypnIIII 



alihlpaMhI3: 217 
=cos30°10'. O,n:aH IIIhIFa,L(hI: 30°101+23°501=540 

251 

AJI-K,aMap 54+40=94. AJI-K,aMap+rra:tiraM6ap 3aM-3aM. OchIMeH 
6ip ofurncaJibIK,. Arr.rrahK,a IIIYKip. K,aTe )l(epiM.D:i KeIIIip 11eM. 
HcnaMra rrall,naJihI 6onra:ti! AM1rn! 

K,ophIThIH,nhI 6ip eptteK KeJITipeMi3. Eyn ottnap,n:hI opa3a 
a:ttnapb1tt.na 6acTaraH e,n:iK. CotthIMeH 6a:ttnaHhICThI 6ip epHeK­
rreH MK,TaJihIK,. Opa3aHhIH; apa6rna aThI paMa3aH (,.o..a.lu). OtthIH; 
catt.nhIK, Me Hi 6ona,n:hI 1091. OcbI caH 0Tblpap+<l>apa6 .n:ereH 6ip 
K,aJiaHhIH; eKi aThIHhIH; caH.IJ:hIK, MettiHiH: )l(lfhIHhIHa Tett. 6ona,n:h1: 
807+284=1091. 

Eyn Mecene 6i3;:i:i KerrTeH 6epi o:i1naH.IT,hipraH 6onaThIH. Ett.ni 
coraH 6attJ1aHhICThI 6ip eptteK ychrnaMbI3, ottnacy peTitt.ne. OJI 
Mhrnay: 25725+ 1091 =26816=64(580-161). M¥H,D;a 25725-Torhrc 
(TeH;eJiic) HyKTeHitt. a:t'IHaJihIC yaK,hIThI: 580=29*20=5/3*348. 
MbICThII-\ )l(lfhipMa ececi (348), 011 e3i ill¥IJia-H¥pMprnMe;:i: catthnm 
c~H:KeC (348), 5/3-IlloH;ari HOTaChI (116pahHM HOTaChI). 0HhI 
6bma:M: )l(a3aMhI3: 25725-24816+91 *2=1091 =1070-161 +91 *2. 

Oifnarr r<:apapchI3! Eyn 6ip TaMarna ~6aK,. Arr.rrahx.a rnyKip. 
OchIMeH TOKJ'aJihIK,. 

0,1 .uocThIK, 6enrici, on nati:raM6ap;:i:hII-\ ceneMi. 
0,n:aH lIIhIFa,L(bI: 

1070-161 +91 *2=109=807+284 
HeMece 

1070+ 182=1252=1091+161=1252=807+284+161 

HeMece 
1252=1000+252 =1000+36*7. 

252*2=504=284+220=412+92 .IJ:OCTbIK,, 

o;:i:aH llihIFa;:i:h1: 

1252~ 3
1~ , 313-Kar6aHbII-\ K,apa TaChI-AJI-XCl)JGlp acy.rr. 

IJ~).:i .....U,9-.)=242+71 = 313. 
<l>apa6-F¥Tpa,u 284=71 *4, 

;:i:eMeK: 
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1252=313*4=(242+71)*4, 

284=71 *4, 242*4=968+284=1252. 

· Ap:b1cTaH 6an apK;bIJihl KenreH tt11rnpaT ceneM ocLIH,ZJ;a, 
K,OCbIMIIIa: 

54*3= 162-HHcan-A,naM-AHOIIIaK,.151-epKeIII(...u.1.A.l,,o) 

162± 151 = ' {
313=151 *2. 

11 

151 *2-Eru<,apa. 

151±11= ; 
{

162 

140 

140-FbillblM. 4304-302=4002=2916+1086, Tafbl ,[(a 

4304*4= 17216=12000+4914+302. 

AizAahea wyKip. 
MeceneHiH; )KaJIFaCbI .IKyMhI3 MYHapanap.L(a. 

)KY JI,IJ;h13 M¥HAPAJIAPhl 

K,ypaH,UaFDr 85-cype A.rr-Eyp)')K, 22 am, 85+242+22=349 (11). 
ClCl IJ~>.9C: 0Hbl acnaHHhIH; ~JI.L(bl3.L(ap T06hI, OH eKi ati.JrhIK,, OH 
eKi MYllieMiK ~Mbl3 T06bI MafhIHaChIH)la yryra 60Jia.L(bI, apa6 
eniH)le ttcnaMna conan a1raH. EKiHIIIi )KafhIHaH onap )KeTi 
xaT KeKTiH: K,opraH)lapbI, yiinepi-MyHapanaphL 15-cype an­
Xa)Kllp TaChI. CoHhIH: aThI MeH Kar6a rncrnphr 6ati.rraHhICThI, 
rrailraM6apnhIH: K,y6Lrcrnrhr rncTaphr, oHaH acrraHra yrnK,aH 
yaK,IffaJiap 6atbraHhICThI. OcbrnapnhI ecKe ana Kenirr 6i3 85 
)K8He 15 caH)lapbI )KaHhIH)la, onapnhIH: cype arrapbI )KaHhrnna 
)Ka3raH eniK. CoHbI )Kari:a MeJiiMerrep MeH TOJihIK,ThipaMbI3. Con 
MaK,caTTieH 85-cypeHiH: aJIFallIK,hI yu.r aHTbIH )K8He KeHiHri eKi 
a51.ThIH KeJITipniK ( 10-cypeT). ArrraIIIK,hI a51.T: .IK.yMhI3.L(hI acrraHra 
a51.T (85, 1). 

EKiHIIIi )K8He yrniHIIIi amTap: Yeneni K}'Hre (2) KYBJiiK 
6epYIIIire, KYBJiiK 6epreHre cepT (3). On KYH)lep,n:i K,HHMeT KYHi, 
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10-cypeT. 

)!(\'Ma KYHi, raparra KYJI)J:epi Marhrnac&IH,IJ,a TyciHy 6ap. KeM:­
ittri cype.11ep: "8p1rne 0.11 yn&1 6ip K,ypatt(21), Jla)'XhI Max<Py3,na 
caK,TaYJihI (22)" .nerett. 

Ocb1 a5ITTapJJ:bI caH,II,bIK. TYPitte ai1Ha.JI,l],bipbm Kep,niK: 
6+ 132+ 1101 +242=1481 (91J..uJ..O.Li: ~lu IJ~_,.9(:}; 
32+ 11 +351 +57=451 (~LJ .w~ 9)0 ..o~); 90+44+ 1034=1168 

(.90' J~c: ..o.:::..A~). 
Ochmap;xatt MhIHa.LI,aM: 6ip eptteK: 1168+313=1481. Mytt.na 

313 =24 2 + 71. M ytthI acrratt caHhIHa 6ipiHirri MyK,arraraT K,OChIJiratt 
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.n;eyre 6ona,ri:h1 HeMece Kar6atthn~ K,apa TaChl .n;eyre 6ona,ri:h1. OH.nan 
K,apacaH;hl3 TaMarna ch1p.n;h1H; )l(aTK,aHhIH ce3eciH;. Oehl cattra 21 
ruIT caHhIH K,ocaMhl3, 6ona.n;h1: 451 +313=764=382*2. On A.JI­
K,ypaH caHhl, aym1e caHhl 618+382=1000. Oehl caH,n;hl "CaraH 
)l(eTi K,ai1:Tanayrnh1 )l(8He YJihl K,ypaH 6ep,n;iK" .n;ereH a.HT caHhIHa 
K,ocaMhl3 (15-cype, 87-a.HT). On catt 542=2916 (1-cypeT). 0.n;aH 
lilh1Fa,n;h1: 2916+764=3680= 92*40, na:HraM6aphlM caHhI. Eyn caH 
)KlfhlH )KlfhlpMa caHhIHa KeJieTiHi aHThIJI,ll;hl: [20] 626=313*2. 

Oehl cattra MK,bl3 ( eKimrri acnaH) MeTan caHhIH, ChIHan 
caHhIH K,ocaMhl3: 313+80=393, )l(eTi MeTan caHhI. EacK,alila 
a:HTK,att.n;a Kar6aHhlH; K,apa TaChlH,n;a aJIThl MeTan, TeK chman 
)KOK,, OJI cyithlK, rypMall.n;hl )l(8He 6acK,aJiaphIH epiTe,n;i. 
,lJ,eMeK: 47+29+79+26+50+82=313. Tarh1 6ip TaMarna catt: 
351+132=483=161 *3. Mytt.n;a351-K,ypaH, 132-)l(eTi (cafo.IF) HeMece 
)l(ypeK (K,ana6) 12*11, 161 [)KlfhlpMa caHHhlH;] )KlfhIHhl 6onraH,L1;a 
COHhlH; Kepitt6e:HTiH 6eneri )l(CTe,n;i: 7(20+26)/2=7*23=161. 

{
40 

351=39*9=13*27; ottaH IIIhIFaJJ:hI: 27±13= 
14

. Oehl caH eKittrni 

)l(afhIHaH A.JI-CapaTaH-Illa5IH-K,05IH .n;aH;FhIJI caH eKeHiH 6iJieMi3. 
Q.;'1 A6all.n;hlH; MeKeHi, 10-cyperre TepT yrnKiJI 6ap. On anrarnY..,1>1ch1 
MhIHa,ri:aH; 2(262+242)=(262+ l l 2*2=2*262+222=1836. Mytt,IJ:a 
Ky+K6 ... )l():"Mh13.JJ;hl acnaH Marhrnachrn.n;a a:HThIJihlThIHhl MaJiiM 

r 48 
($~.....,.,_ .:i_,LS) 26±22=i4 ,(24-cype, 35 ruIT). 0HhlH; caH,IJ,hlK, 

'-

MaHi Kenin npoToH caHhIHa cora,n:hI. Och1,n;aH CaJihIHraH ymKiJI 
6yphlll1Taph1: 30°541+59061+90°=180°. EKittrni yrnKiJI Kar6atthlH; 
K,apa TaChl MeH ~eK ()l(eTeJiiK-an-caMa-acnaHhl) caH.n;aphrnaH 
CaJihIHFaH (313,132). 0Hh1H; 6yphIIIITaphI: 22°521+67°81+90=180°. 
EacK,a eKi yrnKiJI.n;iH; opTaK, Mynieci 6ac ChI3hifhI 17, TiKTeri 3,5. 
0HhlH; 6yphIIIITaphI: 

o.n;aH IIIhlfaJJ:hI: 

152°441-104°441=48°= 30°541+17061=48°. 
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0HaH Tarhl lllhlfil,LO:.I: 

11°61-7061=10°, (26°341-19°281=7061) (Hyx 6ypn1IIIn1 Karna). 

36°521-22°521=14° (36°521-h~blpblC 6yphllllhl). 14°=840; 

I! :1=36-16=48; 

84±48= ; {
132 

36 

132-xypeK, 36-IIIe1-1;6ep. 3054+2716-3810=20. EenriJii 6ypnilll 

{
38=19*2 

llle1-1;6epniK; 20* 18= 360 o.naH IIIhIFa,n;n1; 20±18 = 
2 

. TaFDI 

6ip 6yphIIII: 

35°161-(17061+ 10°1Q/)=35°161-27°161=8°=8*60=480. 

54-AJI-K,aMap (Nl:)cype )l{HbIHhI. K,ypaHHhIH; lllOK,ThIFhI 
epKeIIIi-caHaM -....u.1.A.l,,o-151) EaK,apa ( eKiHIIIi) cype.ne .nereH 
rratirnM6aphIMhI3.llhIH; xa,n;ttChI 6ap. Con cypettiH; 6acbitt.na 
atiThIJIFaH M)'K:arrarnT-epirrTep A+ JI+ M 1+30+40=7 l. 0HhIH; 
an-xIDKap AJI-caMa cattbIHa K,OCbIJica TaMarna caH 6onaThIHhT 
ailThlJI.llhI. TeKcepirr K,apaH,bI3.Uap: 71 *2=142. Fyrapa,n; <Dapa6 
OHhlH, T8pT ececi: 71 *4=284. 0HblH, .llOChI 220 ()KOFapbma 
ailThlJI.llhI). Con epKern cypettiH. aJIT catthI eH, Kerr catt: 286 =26* 11; 
26-Kar6a caHhI, 11-NI:. OchIFaH 3aM-3aM caHhIH K,ocaMhI3, 
o.naH lllhIFa,n;hI i3.nereH )KaH;a catt: 286+94=380=190*2=19*20. 
)l(ornphma KeJITipiJireH ($"_¢'""'"'" ~Jl..S) (Ky Ka6 3aptt) 6eH:He i~­
Map)KaH.IJ'.aii acrraH IIIh1paK,TaphI .nereH ce3.niH; catt.nhIK. MeHi 
6oJia,n;hI: 26+22+214=262. 

EaH:1<:acaH,hl3 2 MeH 6 catt.naphI, TypaH K,aI<:ITa catt.naphI 
OChIHbl OphIHFa OpHblK,ThipcaK,, HFHM ynr eceneceK 6ona,n;hI 6ac 
6aTa caHhI: 262*3 =786. Hyp.llhIH; )Kepre Kenirr TypaI<:TaFaHhI con. 
Ett.ni OChI catt.nhI epKeIII cypeHiH; aHT caHhIHa I<:OCaMhI3: 

{
548=137*4 

286±262= . 
24=12*2 
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K,ypaHna Arr-5lf<YT (IJ:"!-l.9~0) 548) acr,m me a:H:TbIJI.llhI (55-cype, 
58 a51T). AtiThIJIFaH caHnap coraH aJibIII Ke.rrni. Ottbll{ e3i K,a3ipri 
FhIJibIMHbIH: TaMarna TYPaK.ThI caHbIHa ecenec: 

137 =he 
e2 

O.rr 5lf<YT )l(aK;YII Tac lllott:a:H: rncr,1 (aJIThIHillhI KeK). On 
TypaH K,aK,ITaCbIHbIH: MaH,Ua:H:bIH,Ua. F<UiaMII 3aT coJI aJIThI, OJI e3i 
yundJI )K\'6a:H:Jir,1K,TaH. OcbIHhIH: 6epi TaMallla IIrnapaT. 

AJmahK,a llIYKipniK erirr 6ip TOK,Tai..fbIK,. OttrracaithIK,. 141111-
1995. 

A:H:ThIJIFaH 85-cypeHitt: 2-3 a51rraphIH,Ua KCJITipiJireH KyH,uep 
)K6HiHLI:e eprypni ryciHiKTep 6ap eKeHi aitTbIJILI:hI. Ei3 con )K6HiH,ue 
6yn K,a,ubrp ryHiMeH 6attrraHhICThI 6onyra .n:a hIK,TIIMaJI nereH 6ip 
epHeK KCJITipeMi3. 

97 -an:-K,a,ri:bip cypeHitt: )KaJIIIhI 6ac caHaT )l(J1hIHhI 6ona,ri:hr: 
97+335+5=437=[97]. OraH )Kati 97 caHhIH M\TIIICJI ecenerr 
lliblFapaMbI3, 51FH1I 60Jia,UbI: 12([97)-97*2)12*437-97*24=5244-
-2928=2916=542. Mytt;J,a 54-AJI-K,aMap (AH:) cype caHaThI. 0HbIH: 
waprnhIJihIK. .napa )KaChI 542=2916. K,ypaHHhIH, 15-cypeciH,ri:eri (87 
a51TTaFbI) atlTbIJifaH 351TTbll( caH,UbII<, M8HiHe ,U8JI Kene.ni, 51FH1I 
"caraH K,atlTanayrnhI )KCTi" )Ke He 2916= 542 (1-cyperri K,apatt:hI3). 
Con caH 6yn apa,ua KeJiirr 97-AJI-K,a,ri:bip cype caHbIHa K,a6brca.nhr. 
Ll,eMeK, K,apatt:Fbl KyHiMeH 6yJI 6attrraHbICTbI eKeHi ryciHiKTi. 
Ottrrarr K,apacaghI3 Tepett: IIIhIHLJ:hIK. M¥DKII3a 6attK,aJia,UhI. K,a,ubrp 
TyHi opa3aHbll( 26-HaH KefiiH, 27-He K,aparaH Tytt.OCbI eKi caH 
apacbIH A:H:-)KaJifbICTbipa,Ubl, 51FHM: 26+ 31 =57=19*3 =27+30. 26-
TeMip (Xa,llM,U) caHhl 6oJica, 57-cype COFaH apHaJIFaH 8JI-Xa,ri:l1,ll. 

Myttnarr,1 30-31 cattnaphr e3 aJILJ:bIHa TaMarna. CoraH KeJieMi3. 

0Th13 JI~aHE lilP 

K,a3aK,TbIH: "K,brpbIK,ThIH: 6ipi K,bI,Ublp" ,uereH M8TCJii 6ap. 0Tbl3 
HeMece OThI3 6ip )KeHiH,ri:e oH,Ua:H 6oJIMaca ,ri:a 6emiJii TyciHiKTep 
6ap. A:H:ra:H:hIK, opa3aHhII{ K,ac11erri OThI3 KyHi. 0;1 e3i 6ip Al1 
caHbI. K,a3aK;rhIH: e)l(eJiri ,ri:aHaJihIK. K,aJiacbI coraH 6ai1JiaHbICThl. 0,1 
"OThrpapna OThl3 6arr", HFHl1 Ail.nhrtt: OThIJ 1<,aK,ITacbI Marhrnacr,rnna 
82 



OJI e3i Acmm i_r1i:\IiHiH. 1ci..r1Ti JJ:eyre 6ona,n:h1. 8i1:TKeHi )l(])ID-MYIJ.IeJI 
12 60.11raH)la, OHhII-l OThI3 ececi rnel{6ep caHhI WhIFa,n:hl: 12*30= 
=360. Eap.TihIK yaKhIT eJirney, FhUihIMM 6a10>rnay Heri3i OChIFaJI 
COFa,rJ,hl. Oehl OThI3Fa 6ip.TJiK caH KOCbIIT, OHhl eKi ece.TJeceK 60Jia,r(hr: 

{
88 

2(30+1)=2*31=62. Ey.TI 6eJiriJii TeMip.uiH. Chil{apbI 62±26= 
36

. 

TypaH K,aKIJacw, 5IFHH: "0Thipap;::i:a OThl3 6arr, EarrrnpJJ:bII{ 6a6h1 
ApbICTaH 6an" coratt Ke:le.iJ.i. Dip epHeKTi ecKe anaH:hIK.: 

rsl=l7*3 
41±10 =. 

l31=62/ 2 . 

Apa6rna AJI-( IJ) CeJ.UiH ceH:JleM MyrneciHi.H 6eJiriJii 6ac M\'llleci 
eKeHiH KepceTeTiH, )l(a'IKhUiblK, aJUJ:bIHaH )l(aTiraCaTbIH K8CeMllle 
)l(ai1ray 6e.11rici (apnnrn). Mb1caTibI xal\UI: (>..oJ.) lll\'KipniK, AJI-xarvw: 
(IJ~) llI)'KipniK ery. )J(eKe TYPJJ:e A11-(IJ)-[HJI]-on )l(aK,hIHJlhIK 
Hel\tece )KaybI3.llhIK Marhrnacbrna Ke.rreni. K,a3aK.Wa An-Kym­
KyaT MaFbIHaChIH)la HeMece K.OJI :MafbIHaCbIH)la. TeriH)le apa6wa 
Typattwa oprnK, .MaFbIHaJihI eTe epTe;:i:eH K,aJiraH ce3 ~pHaFhI JJ:err 
6iJiy KepeK. Em:ri OThI3 )lereH ce3JiiH apa6rna aThIH, OHhll{ caHhIH 
aTibm K.apaJihrK,: carracyH (J'~.L.s.u) 1087, 5IFHH [30]=1087. OcbIFaH 
K.OCa:l\.lhl3 6ipJJ:i, 60Jia)lbI 31, HfHl1 [30]+1=1087+1=1088=(Nw­
-NK) 100. Eip )!(])ill iwiHJ.I,e eKi TYPJii TeyniK ece6i 6ap. Eipeyi 
K YH )J(yJIJlhI31lhIK ( Illa:\1cII N w). eKimnici AfL1hIK ( K,al\rnpH N K). 
OJiap,llbIH: rny.TiiK caH11apb1: Nw=365,24, NK=354,36. AMhipMaChI 
)l(OFaphma WbIK.K.aH OThl3 6ip caHbIHa .ue11 Kenen:i: 36524-35436= 
=1088 [30]+ 1. 

K,aMapvi (AH:JihIK) )l(hUI ece6iHJ.I,e ep ait,n.arhI Tey,liK caHhI 
opTa ecerrrreH 29, 53, OHbl hIK,Wal\·UI:arr 29 )K8He 30 .IIerr ecerrTerr: 
lllaMca ()l(yJI.llhI3.llhIK,) ecerr 6oH:brnwa opTa ecerrneH ep at\: 30, 31 
6oJihIII Ke3eKTecirr KeJie)li. TeK AK,rraH at'IhIH11a raHa 28/29 TeyniK. 
Teritt.ne AK,rraH-AcrraH K,aK.IIaChI MarbrnacbIH11a 60.11y KepeK. On 
ait,nbIH: rpeKWe aTbI - rjJe6paH. A11 0.11 ArronJIOH aTThI onap.IIhII{ 
al{hI3 ayntteci 6oJihIII rn6brnaJJ:hI. 0HbIH: eKittrni aThI cpeB ( cpe6) 
- )l(apK,brpay'bIK,. CDe6-6arr 6ip MaFhIHaJJ:a. ArronnoH-lli)'MepniH 
K.aKIIa · Ky3enuici 11ereH ce3iHeH lllhIFa,LJ,hI. CoHhIMeH ca}'bm 
KenreH11e 0.1 AphICTaH 6arr -AcrraH K,aKIJaChI-TypaH K,aKIJaChI. 

Myttnarhr Ma3MYHhI co.i1 K,aMapn-IllaMCII Kytt,rrepiH, 
ailnapbrn, )l(hV!)lapbIH TeHecTipirr OThrpy,rrhIH: 6ac MeceJieci AcrraH 
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K,aK,IIacbIHhH-1: emneyiHeH rn6h1m1,UbI nereH muapaT. CoJI TaMarna 
raJiaMH ecerrTiH: 0Tbl3 6ipMeH 6atbraHbIC)'bI, OHbIH: K8CeMrne 
6)'bIH 60JihIIT apa6rna aJibIHhIIT, K,ypaHHhIH: 6aChIHL(a Typ)'bI 6ip 
TaMarna MYDKM3a. 0HhI ranaMH )f(aK,hIH,llhIK, ,n:err 6i.Jiy KepeK. OJiaii 
6oJIMaraH KYH,lle ai:i:aM rnaThICaJJ:hI... 3¥JihIM,llhIK,K,a yrnh1patf,llhI. 
CoJI OThI3 6ip ,llOCThIK, KeJiicTiK caHra xaMJJ:hI caHh!H 1<,ocaMhI3, OJI 
6oJia,IJ:hI K,ypaHHbII-1, aJIFaIIIK,hl C83i "ArrxaM,UhI" (IJ.::i:.o...l) 31+52=83. 
0HhI eKiHrni -ryp,n:e )f(a3al\1hI3: 1088+52=1140=114*10=190*6= 
=19*60. 

OJI 6ac 6ara caHhI 19, o.rr K,ypattHhII-J; cypeJiep caHbI 114, OJI 
ranaMtt 6ec TeK caHhI 19°, TaFhJ 6ac1<,anaphI. Dip otf,n:a 6oJiaThIH 
Hepce TaMarna eKi caHHhIH: )f(HbIHhT 30p MaFhIHaJibl ~JI,Uhl3 

opHbI cypeciHi« caHaThIH 6epeni: 30 ± 26 = { 
5
: . EH.Ui AJI 31 

CUHbIH rraiiraM6ap CUHhIHa K,OCaMhl3: 31 +40= 71. 8pKeIII cypettii;: 
6achrn)la TypFaH MYK,aTTaraT ( IJ_.o..) A+ JI+ M = 1+30+40=71. 

OtthII-J; TaMarna optthI rypaJihI Kerr altTbIJI,UhI. MhICaJihI 
71 *2=142 ... CYM6i.Jie (E11Kern), 71 *4=284-Fyrapa,n: <l>apa6 AtfK,hI3 

(eKiHrni acrratt),T. 6. Eip 6ypbIIII IIIhIFapaMhI3: ~~ = tg38°161 o.uatt 

IllhIFa,IJ:hl: 
3816+ 1928=5744; 10444-5744=47. 

KYMic-AH 6\rphIIIIhI, rratiraM6ap 6yphIIIIhI. OH,UaFhI eKimni 
6ypbIIII con: 31 caHbIHaH llihIFaTbIH TeKUie 6ypblllihI: 

I~ ~1=9-1=8, 
~=sinl9°281 

• 19°281=109°281-90° 
l ' ' 

104°441-eymie 6ypbIIIIhI: 

104°441-109° 281/2=104°441-54°441=50° 

OJI eKi cattttaH: 

(2-cypeTTi K:apaI-J;b13). 
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10-cyperre TaFhI 6ip ecKepTeTiH Hepce 6ipiHe 6ipi 6a:fuiaHbICTbI 
ym cypeHiH: caHaT )K]1bIHhI: 15+53+85=153=17*9 onaH lllbIFMbI: 
153*12= 1836 (rrpOTOH), 847+153=1000 TaFhI 6acK,aChI (4-
cypeT). Ei3 )KOFaphma 40 caHhIH coJI TYPim:i:e M=40 rrailraM6ap 
caHhI nereH e.uiK. Emrj OHhIH: ce3JiiK caHJihIK MettiH anal1hII<:. 
Ap6af'\'H 1 +200+2+70+6+50=329 (l.>!.sz.9-u). EyJI an-paxMaH caHhI. 
OraH an-paXHM.UhI I<:OCaMhIH (l 72=289), 329+289=618, (om::i:a 
289+40=329). TaMawa )KaphmI<:aratt caH. Oratt AJIJiah eciMiH 
I<:OCaMhI3: DHCMH AJIJialrn 168 (6oJia.UhI 618+ 168=786 6ac 6arn 
caHhI) AJI-paxMaH, AJI-paXhIM epirrTep catthI aJITbI. A'IThIJiaH OH 
eKi 6*2=12. AJIJiah eciMi: 3+4=7 (~_,_,_._P.. lcill), 60JiaJihI~ 12+7=19. 
Eac 6arn caHhI...... OH eKi aM.ubI, )KeTi xar KeKTi )KapaTI<:aH 11eci 
OChIHJia mrrapaT eTiJireH. 

AJIJiahra nryKip. 
Oehl TaMawa MyDKH3a 11wapaTThIH: )KaJIFaChI peTiHJie 11MaH 

TYCiHiriH KeJITipeMi3. OJI yllliH 6ip cyper Chl3LlhII<:, aThI IIati:raM6ap 
YllIKlli. 

IIAHF AMEAP YIIIKIJll (IllhIH)];hll\) 

11-cyperritt, 6eTi TOJIFaH eTe TepeH; MaFbIHaJibl MeJiiMeT. 0Hhl 
IIaifraM6ap YllIKiJii lllhIHJihIK YllIKiJii-K,opraH YllIKiJii aTaJihII<:, 
ce6e6i )KaJIFaH )1(0.JI,UaH K.Oprati:TbIH FaJiaMH J<.YPbU!hIC 6ei1Heci 
ocbIHJia KepceTiJireH. M\'H)la TiK 6yphill1ThI eKi ynndJI TipKeJireH. 
OJiap,r:r:hIH: opTaJ<. Tipeyi 54-AJI-K,aMap (AA) caHaTbI. 0HhIH: K.OCaFhI 
6oJia,UhI xaK,ThIH: )KOJihI (54*2=108 (.::-.,s) xaK.), lllhIHJihIK. niH:reri. 
EKi )KaFhIH,r:r:a 6ac 6arn, K.OC 6arn (19*2=38). 0HbIH: Ke6eJ1TKilll 

cami:apbI lllaplllbIJihII<:, ey1rne 6etiHeJiep caHJ{aphI: .J3, .JS; 
AcThIH:f'hI Ta6aHJiapb1: 4304-xanmpanap catthI: 

1416=[30]+40= 1087 + 329 

OThI3 )Kette K,hipbIK. .n:ereH ce3,r:r:ep.n:i1-1; )KHhIH caHhI. Vili.9-u) 1087-
0ThI3 30 (l.>!.sz.9-u) 329-K.hipbIK. 40. OchI caHra (..o..l.....9) 194-IIIhIHJihIK. 
( ChI3hIK.) catthIH K.OCaJihIK., 6oJiaJ{hI: 1416+ 194= 1610. EyJI )KeTi.niK 
J<.YII115I caH atiTbIJI,UhI, 5IFHM 26 MCH 19 apaChIHJ{aFhI: 

20+21+22+23+24+25+26=161 =7(20+26)/2=7*23=161 
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I !3 ··· · -· 136 
_%KFAMEAp ~K/~1/-= 

11-cypeT. 

oraH 19 K,occa 6oJia,IJJ>I Ty3Y ChI3hIK, 161+19=180. YnnciJ1.uiH; 
Te6ecil{,Ueri HOK,arra K,al{,Uatt cal{,Uap Ke3.ueceTiHiH KepeH.iK. EKi 
)l(afbIHaH 38, 6yphIIllhI: 

opTaJihIK, Tipeyi 54-An-K,aMap (.Ni), OJI MCJiaM ryhI OHhll{ MeTaJihI 
KYMic 47, OJI rraH.raM6ap cypeci, (47-MyxaMMe.u, aHT caHhI 38), 
92-MyxaMMe.u-Kar6a caHhI. OraH K,OChIMilla: 276+ 194=470. 
0Hhili acThrn.ua A+ JI+ M (IJ_,o..) cattarrap1>rnaH IllhIKK,aH catt.uap 
)IGrne pacyJI A.nJiahThII{ TepT opbrn6acapbIHhII{ xan11¢anapbIHhII{ 
caH.uaphT. 
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OilJiarr K,apaH:hI3. K,arrratt 6yphIIIITaphI TaFhI eoJiati TeKIIIe 
MeH bluhipbie 6ypbllllhl MeH 8ym1e 6yphIWTapbIMeH TaMawa 
6atlJiaHhiea,llhI. MhieaJihI 

Oehl 17 eaHhI 03 aJI,llhIHa, 19 eaHhIMeH K,aTap TaMaIIIa eaH. 
OJI e3i AerraH Carrap cypeeittiri: eaHaTbr: 17-AJI-Aepa. Oeb1MeH 
6ailJiaHbieThI eeerrTepni K,apaH:hI3. l 72=289-AJI-paXHM: 289+40= 
=329-AJI-paXMaH [Ap6arytt 40]. OJiapn:aH: 

329+382=618; 

618+168=786-6ae 6arn. 

EKiHIIIi )J(aFhIHaH: 618+382=1000. 329+31=360(19+17)*10, 
[OH )J(eTi] ll 7] (....u.1~Ct ~-» 7 02 OFaH lllhIH,llhIK, - ebI3bIK. eaHhIH 
K,oeaMbI3, 702+ 194=896. OJI Hyp eaHhIHa )J(eTKiJiiKTi K,aThIHaeThI 
256*7= 896*2= 1792. 

Eae 6arn eaHhI 19 ...... 786 6oJiraH,lla eoJI 19-eypeHiH: 
MYK.arraraThI Klrnre 195 (5~ua). EyJI eaH 50-eypeHiH: )J(MhIH 
eaHhI: 50+ 100+45=195. OJI cypeHiH: aThI K, 100 (...9) (K,acl>). OJI 6ae 
6arn eaHHhili eKi eee eattaTbI 38-eype OHbIH: aJITbI eaT 90 (..a..l....9). 
OebI eKi eype, 6ae 6arn apK,bIJibI (119) )J(aJirae1<,aH. CoJiapnaH 
IIIbIFaL{hI () 194 (IIIhIH,llhIK) caHhI. OJiap;:i:brH: MaHi: 90+ 100=190 6yJI 
raJiaM11 eaH. EapJibIK, FaJiaMLJ:bI K.YpayIIIbI 6ee TeK 6ap, coJiap;:i:hili 
6ee 6etIHeci 6ap. CoJI 6eiltteJiep;:i:iri: eaH,llhIK, )J(MbIHhI 6oJia;:i:brl 90. 
OttbI 6i3 "AJIXHMIDl.lla", TafbI 6acK,a eri:6eKTep,lle )J(a3ratt6hI3. 

CoHhIMett 6ae 6arn eaHhI (19) raJiaMHhili KiIIIi KiJITi. K,ypaH,lla 
coJI TYCiHiK 6eJiriJiep apK,bIJihI attK,bIH aHrrap apK,bIJihI 6epiJireH. 
CoJI_eaH,Ua TaMaIIIa epHeKTep 6ap. TarhI 6ip MbicaJI: 360+94=454. 
MyH,Ua IIIe1-16ep catthrna 3aM-3aM catthI K.OChIJIFaH (47*2=94). O;:i:att 
IIIbIFa,UhI 11MaH: MyxaMMe;:i: PaeyJI Arrnah. 92+296+66=454. 

Ottbll-1 aJI,llbIH,lla, na+AJih+AJIJia+AJIJiah; 

31+36+32+66=165=15*11 

EKeyi 6onanhI HMaH rnpa3bI: 165+454=619, 
0HbI Mhrna TYPLJ:e )J(a3aJibIK,: 600+ 19=619. 19-6ae 6arn 

6oJiratt;:i:a 600 )J(e6pai'IhIJI rrepiwTettiH: K,aHaT eaHbI ;:i:ereH xa;:i:11e 
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Gap. Omrn KeHIH KyI-UJ:iK ()KyJI.UhI3,IIhIK. IllaMcM) )1(8He a:tiJihIK. 
(K,a~rnpn) )KhUI ecerITepi oThI3 6ip (AJI) catthIMeH TaMarna 
cunarra.nratt. 

[30]+ 1=1087+1 =1088. 

Eid )l\.')'M6aK. cypettitt; caH,UaphI F<UiaMM cam:i:ap TypaH K,aK.IIa 
catt,IIaphl eKetti .uaJI.UeHTett: 38+50=62+26=2+86=88. 

Al';'IThIJIFatt caH,Uapnatt TaFhl 6ip eptteK: 

329+31=360+165+ 195= 15*1l + 15*13=15*24=360. 

K,opbIThIHll.hIJla: 
{

47 
30±17= 

l3 

47±13 ={60 

34 

Oitqan K.apruu.rJ. I1a.MF<tM6ap caH,.Uap1>r. AmlahK,a myidp. 
811-~farnruru 18/III-1995. 

Eip Tatom.ma eptteK ychIHaMhl3: x2-20x-mnp=O; Myima x=54-
A'I-K.aMap (Ail} cattaThI. m =1836-npoTOH CaJIMaFhl. )l(m,rpMa 

np 

fieari.ci:i CaH ... 0~ IIIeIIIiiMi fionaJlbl: 

x=10±44: x.=54. x,=-34. 

Oii..ian ~apaJ-tN3.' 
K~UEiaiI 30p ~tarbrna )KaThip. Fai:raMHDIH Afrnachl Af1. 
OHlilll. I\..,ypaIDI:::lfhI caHaT cypeci 54-A.1-K,p.Map (AH) OHbIH; 

ill<1plllhIChI 54-"= 2916 r·::L'Kafi.hm tuITThIH caHllhlK.MaHiHe .ll.R1I Ke.rrerci. 
M.nm 15-cypeHitt 87 ruIThIHila filinuwatt: ''Caratt !Glirrai1ayrrrn: 
JKeri x~He Y;irn: !\)'Patt 6ep.n:llc"' .ll.en. Oehl aJl1ThIH; apirrrepiHm 
C'1H,'.Ibi1K, MaH XHhlHhl 60.ira,m.I 2916 (1-cypeT). 15-An-Xnxirp 
(me) q1x.-ci. n)'lll rurr c1111 1:aicK.a cai..,1arrraH. OHhil-i. MhlHa caHDIH 
K,:Jp'1HbI3: 

O·cJ:.rnh!H: t13iH.'.lc Jop :.i..Lan.rna 17-"=289-ATI-pauIM. 17-A.:'1-
A.::ap .... 0Htiirn eri ececi 17*:!=34 3Jfrbl..1T3.H epHekTiH l'KlHlli.I 

7J.'tiipi 1.x:=34L Oc11:r,IB K..OCb!Mma: 



132+47*11 +340+874=1836. 

0HhIH: irniHJJ,e TypaH K,aK.IIaHhIH: AE)K)], catthI 6ap: 950+ 
+284=1234, oraH K;OCaMhI3: 

1234+602=1234+340=132+ 1836, 

132-)l(eTi()l()'PeK)' 340-K,aMap(AM). 
Oii.!lan 1<,apaH,bt3! 
TypaHHhIH: K,aK,IIaChIHJJ,a Tett;ipiM Mepi. 
Amrnhra nryKip. 19/111-1995. 

K,ocbIMllla 11-cypeTTeH TafbI 6ip ynrrdrr :xaca.JILIK,: 

.J1416 = 37.63 = 0.97 = t 4408, 
3g.fj 38.73 g 

BypLillITapbl: 

TeKcepy: 

.J1416 = 37.63 =0.696 =sin 4408, 
54 54 

HeMece 

Amlara nryKip. 

Tiatl:raM6ap yun<irriHitt: )IGUiracbI peTiHJJ,e TaFhI 6ip epHeK 
carr.z1;1,1K;. 12-cypeT. 0Hbili aThIH AM TipeK-Batl:TepeK aTa,llhIK;. Ce6e6i 
54-Arr-K,aMap (AM) caHaTTbI oprn TipeK eTin arrhm, eKi )l(afbIHa 
TiK 6ypbillITLI eKi yrnKiJI K,a6bICThip.1lhIK. OJI yrnKiJI.Llep.nitt: eKiHrni 
Herhri eJirneM.[(epi nepirnTeJiep )1(8He xarrtt<Parrap caHJJ,apbrnaH 
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IIIhIFa.L(hI. OJI eami:ap)lhIJ{ Heri3ri aerraH IIIhipaK,TaphIHhIH, 
K,aJihIIITaeK,aH e)KeJiri ophIH)laphIMeH, TypaH K,aK,ITaehIMeH 
6atl:JiaHhieThl. 51FH11 1-eyperreri IIIapIIIhIHhIJ{ TepT 6yphIIIIhIH)la 
eKi KeK 6ap. Onap 2-KeK-Fyrnpa,n:-NlK,hn. EKiHIIIici aJIThIHIIIhI 
xaT KeK-MYIIITaPhI-Illol{a:tL CoHhIMeH Kamp K,ypami:arhr 54-
Arr-K,aMap (atl:) )KeHe 91-Arr-IllaMeH (Kytt) eypeJiep eaHaThIHa 
ey~eHirr eeerr IIIhIFapaMhI3. 

Oehl eKi eaH)lhI 6ipiHe 6ipiH Ke6etl:TKeH.ue 60JI3,[(hl 91 *54= 
=4914. Oehl eaHHhIJ{ Ty6ipi; v'4914 =70, 1 aMThIJiraH YIIIKiMiH. 
6ip 6ae eJIIIIeMi. 

Eyn eaHHhIH: 6ip TaMaIIIaehI OHhI eKiHIIIi )KOJIMeH, HFHH 
rrepiunenep eeiM,llepi apK,hIJihI rn6yra 6oJia,n:hI. 0HhI 6yphrn .ua 
KeJITiprett6i3 )K8He OHhI rrepiIIITeJiep eatthr arnratt6bI3. Comi:arbI 
K.OJIJWHraH a.uie 6otl:hIHIIIa rrepiuITenep eeiM)lepittiri: optthIHa 
6emiJii TepT xanmpa eciM,llepitt K,OMhm eeerr IIIhIFapLJ:hIK,. OttbI 
xan11Q:>anap eatthI aTa,n:hIK.. Ati:ThIJIFaH eKittIIIi YIIIKiMiri: 6ip 
eJIIIIeMi oehI eattHhIH: TY6ipi, JIFHM v'4304 =65,608. EyJiap)lhll{ 
IIIhIFapy a.uici 2 )K8He 6 KeKTepre ea:H:Kee eon 12-eyperre 6epiJI)li. 
Oehl a.uicrrett eanraH eyperrett TaJia:tf TaMaIIIa M8H)lep IIIhIFa.L(hI. 
AiIThIJiratt eKi TaMaIIIa eam-IhIH, 54 eatthI apK,hIJihI Kenirr K,a6hiehm, 
apaehrnatt IIIhIKKaH emrreM,llep.uia ranaM11 6e:H:He.ue 6oJIYbI 6ip 
fa)Karr M¥f)Kl13a .uerr 6iJieMi3. MhieaJihI oM:Jiarr K,apal{hI3. TeK11IeHi1-1,­
Kar6aHhIH: opTaJihIK. 6yphIIIIhI (Apa yHehIHhIH: 6yphIIIIhI) 109°281. 
AiIThmraH YIIIKiMep 6yphIIIITaphI oehIFaH rnMaIIIa 10-uonaehm 
yM:JieeKeH. Nirnti:hIK,: 

tteMeee 

60°+491= 109=28. 

OehIHhI aJIThI peT Ke6etl:TeJiiK: 

0HaH api K,apatl:, TaJiatl: eeerr lllhIFapyra 6oJI3,[(hI. EKittIIIi 
)K8He aJIThIHIIIhI KeKTep arraphrnaH AE)l(,I(-eaHhI llihIFa.L(hI: 284-
Fyrnpan:, 950 YIIITaPhI: 950+284=1234. Oeh1raH 3aM-3aM eaHhIH 
K,OeaMbI3 (47*2=94)*16. 
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AJixaM.UhI, K,ypaHHhIH; 6aCK,bI ce3i. On 16-Apa cypecitte 
cattaT TaChIHaH. Hyp-ranaM )I(:aJiraH caH IIIhIFa,UhI: 162=256. On 
Xarrap.uaH TeMip TeK, TypaH i<:aK,IIa 0Tbl3 6arr TaFhI IIIhIFhIII 
)I(:aThip: 

{
130 = 26*5 

80±50= 
30 

{

88 
62±26= 

36 

XaJIHcpanap )!(:9He nepiIIITenep calI,ll;apI>IMeH 6aibiaHblcTDI 6ec 
HaMa3 caHaTbI: 

1312=1057+225=1057+15*17; 

{
32 

17±15= 2 

10(17+ 15)=320=273+47 

(17-rrapbI3, 15-cyirnaT). 
Eaci<:anaphrn oK,bipMaH e3i ofurncThipap. 
Aluzahea zuyKip. 
12-cyperreri eH; 6ip TaMaIIIa epHeK: 

4914=4304+5/4(2914-2428). 

Myrma 542=2914, 2418=40°281, 5/4-IIIonrraH HOTaCbI. 
Ofurarr i<:apaH;hI3. Kytt MeH AH, lllaMCH-K,aMap, 91 *54=4914-
nepiIIITenep catthI. 4304-xanmpanap caHhI, 54*2916-An-K,aMap 
IIIapIIIbI ece OHhIH; e3i 6enri.Jii <UIT caHhI (15-cype,87 <UIT). 40°281-
nepiIIITe caHbIHhIH; KeneH;Keci-i3i 

54 
--. = cos 40°281 

• 

4916 

Eynap.UbI )I(:aJIFaCTbipbm TYPFaH TaH; IIIonnaHbI-)f(anrhI3 
Tan )I(:eKe ryratt, 603 Topra:ti aH IIIaK,bipraH. Con 6ypbIIIITaH 
Illblfa,UbI: 
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12-cypeT. 

40°281 ± 19°281 = {
590561 

21° 

AJirnIIIK.bI Map)J(aH K.bIP.UbIH: cayJie aM:brpy 6ypbIIIIbIH 
K,OCaJibIK,: 

TaMaIIIa caH. EKittIIIiciH IIIapIIIbmacaK, TypaHttbrn: K,acHerri 
ceyJie TacbI IIIoIFa,n;bI: 212=441. MyttoIH: e3i K,oIIIK,ap MyMi3-AJI­
K,apttaM:omMeH catt.uac. AM MeH KytrniH; 6ip eptteri: 
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54±37 = . 
{

91 

17 ' 

91±17 
x2-9lx+1998=0· x= -- · x=54 x =37 

' 2 ' ' .. "2 

OttbIH. aprbI )l(afbIH.Il:a Tarra:ti Cbipnap )l(aTbip. OK,bipMaH e3i 
o:tiJiattap. 

Ar.mahra IIIyfilp. 
EyriH con K,ocMY:tii3 Me:tipaM J<YHi, )l(att,a KYH 6acbI, HaypbI3. 
22/III-1995. 
Ar.mah ttcJiaMra 6ipniK, 6epeKe, eyaT 6epciH! A~rnH! 

Ai1. MeH K YH eptteriHeH IIIbIK,K,aH TY6ip 37. CoraH 6a:tiJiaHhICTbI 
12-cyperre KeJITipiIIreH MeJiiMerrep Ai1. MeH An-Ca<PaT aTarraThIH 
37-cypere )l(a.Jiraca,n,bI. CoraH apttarr 13-cypeT )l(aCaJUJ:hI. 37-
cypettili )l(HbIH,l:J:bIK, CaHhI. 37+603+ 182=822. 

Aitnhifi (54-cype, An-K,aMapnhifi) )l(HbIH.Il:hIK, caHhI 480. 
EKeyitt K,OCK,aIIJ:i:a 6ona,n,hi: 

822+480=1302=218*6. 

M ¥HJJ,a 217 )K)'JIJJ:LI3JJ:LI acrraHHLIH. 6ip )l(bIJI)lhIK, aittta.JihIC 
yaK,bIThI (MHJIJIHOH )l(bIJI ece6iMen). A.JI-Ca<PaT-K,arnpnap nerett 
ce3ni acrraIIJ:i:arhI )K)'JIJJ:Lnnap K,arnpnap MarhrnachIH.Il:a ar1caK,, 
aM:TbIJiraH ecerr opbIH.Il:hI 6onhm IIIhIFa,rJ,hI. CoHbIMeH 6a:tiJiaHhICThI 
6ipHeIIIe ipi Mecenenep K,OIOra 6ona,n,hI. OttbIH. 6ipeyi K,a3aK.IIIa 
carrK,a TYPY HeMece carrTaHy, carrrny nereH ce3nep K,arnpnay, 
carrTaCThlpy, perrey, K,ocaK,TaY TaK,Tarray Marhrnachrna Keneni. 

,n;eMeK 6yn apa6IIIa-TYPaHIIIa opTaK, ce3 nerr 6iIIeMi3. OcbI­
MeH 6a:tiJiatthICThI ca<PaT+ K,aTap nerett ce3nep.ui 6ipre K,apayra 
6oJia,n,hI. CypettiH; 6ac aHThIH arraH:hIK,: Ya A.JI-Ca<PaT Ca<Pa 
6+603+ 171 =780 (91J..al 9L0 .a.s2.L). EyJI e3i 6eJirini TaMaIIIa caH. 
OtthI 6hrna.M: )Ka3yra 6oJianhr: 26*30=52*15=13*60. Eyn 78-caH 
nereH ce3 (.c...i.~=ranan). Eyn can xaMJJ:hI caHhI, Tac cypeci tteMece 
0Thipapna OThI3 6arr. 2-cyperre opTarrhIK.)K)'MhI3 (Kytt) caHhI 13. 
CotthI rneH;6epJiiK caHra Ke6et1Ty 6onanh1 (13*60=780). K,a3aK,Illa 
K,aTap neren ce3)J,iH: caHhI: 
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100+ 1+400+1 +200=702=351 *2 

(351-Arr-CapaTaH CaHhI) (3-cypeT). 
Eyn eKi caH Te1-1;ene.ui: 

780*9=702* 10=7020. 
)l(ubIHhl: 

7 ±702= . 80 {
1482=247*6 

72 ' 

13-cypeT. 
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Oehl apa.n:a NK:ap (haJKap) aHaHhlH, )l(eTi peT ai1Ha.rrraH Ca<Pa, 
Mapya arrhl rnyJiapb1 eeKe T)'ee.n:i. 0HhIH. ee6e6i epirr, .n:h16b1e 
)l(aFhIHaH .n:a, eaH )l(aFhIHaH .n:a cei1KecTiK 6ap. Ca<Pa 171 (..a.a.l), 
Mapya 247 (..o.>.91) 780+702/6 )l(Mh1Hh1: 

171 +247=418. 

Oehl caH,n:hl Ca<PaT+ K,aTap eaHhrna i<;ocaMhI3: 

1482±418 = . {
1900 = 1 90 * 10 = 19( 4 7 + 5 3) 

266 = 266*4 ' 

,ll;eMeK 6ipimni 6ae 6arn eaHhl, ra.rraMH eaH eKiHIIIici 3YMPY.D: 
(.>.o.>)) aTThl aebIJI TaCThll<;, MHHepa.rr,n:bl:K; (XHMIDl.JihlK) caHbl: 
Be3Al2 Si60 18=266. Oehl eaH 6aHJlaHhleTbl rnrhI 6ip eaH: 

OttaH IIIhIFa.D:hI: 

{
1900 

1836±64 = 
1772. 

' 

1772±348 = . {
2120 = 212 *10 = 53*40 

1424 = 89*16 ' 

278 
348-rnyrna eaHbl {MYJGipai<;-(..o.::t:.>J). 

{

418 
348± 

{
100' 

89±11 = 
78 

)l(oraphI,n:a attTbIJIFaH AM MeH K YH eptteriH eeKe aJiatthIK;, ott.n:a 
91 ±17 54 37 0 . 6 ~ x= -- ; xi= ' ~ = . ChlH,n:aFbl eKI caHHhIH, aID1aHhleb1: 

2 

{

37 
20±17 = 3 . 

)l(ffb1pMa caH epeKIIIeJiiri atl:ThIJI.D:hI. Ett.n:i 17 caHhl )l(aHblH,n:a 
K;OChlMIIIa. Arr;::i:hIMeH 6ip TaMaIIIa Hepce OH )l(eTi .n:ereH ce3,n:iH, 
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eaH,UhIK, M8Hi aHThillFaH K,arnp .n:ereH ee3.n:i11 MeHiMeH Teri:: 
132+570=702; 8-(....ui~& ..c...1.i..>) (Ca6nr rmnapa) ottaH 6ip "eatt" 
K,oeeaK, 6oJia,UhI: 702+78=780. KeMiJI eatt-raJiaMH attT eaHhI 
(37eype, 1-MT). )l(a6alihI .n:aK. eatt KeeTeci p=22K+ 1 oH,Ua K=O 
6oJiea: 

p=2+1=3; K=l, p=22+1=5; 

K=2, p=222+ 1=24+1=16+1 =17. 

OliJiarr K,apatihI3. 16-Apa eatthI-TeKJJle-Hyp eatthl. CotthIH: 
opTaJihifhI epKerni 6oJiea IIIhIFa,UhI 17. EapJihIK: K;Hae 6e:M:tteHitt: 
)Ka3hIK,TafhI eaHhI .n:a eoJI 17. 0HhIH: rnapIIIhiehI l 72=289-AJI­
pa.xlIM, oraH 1<:oeaMhl3 rraliraM6ap eatthrn: 289+40=329-aJI­
paxMaH, 60Jia,Uh1: 329+289=618. OttaH IIIhIFa,UhI: 

618+ 168=786 
)K8He 

618+382=1000. 

K,ypaH,Ua 17-eype AJI-Aeap (aerraH 
)l(HhlHhI: 

17+262+31+111 =421. 

0eblFaH J<:OeaMbI3 289= 172, 60Jia,UbI: 

{

710 
421±289= 

132. 

earraphI). OtthIH: 

TaMarna 6eJiriJii caH,Uap. OHbI eaHHhIH; a:M:HaJihIK: Chitt:aphI: 
71=A+JI+M. OttaH IIIhIFa,UbI: 

I~ ~I =49-1 =48 K,aHraJiaMa 48; 

. {132 
84±48= . 

36 

Oehl apa.n:a TafhI 6ip 6eJiriJii eaH,UhI eeKe aJialibIJ<:. OJI 61-
eype.n:e, 6-MT a:M:Thmratt 6epiK K,yphillhie 6y1rnaH 113 (-!.i.+lu) eaHhI. 
Oehl eaH,UhI ea<Pa, Mapya eaH,Uaphrna K,oeaMhI3. 
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{
284 = 71 *4 

171±113= 
58=29*2 ' 

71 *4-Fyrpa.n: <Papa6 caHbI. 29*2-(MbIC -IIIonnaH MeTanbI). 

247±113 = . 
{

360 

134' 

360-rnett;6ep 134-67*2 o.n;aH llibIFa.D:bI: 

{
644=161 *4 

360±284= 
76 =19*4 

TaMarna caH.n;ap (4-cypeT). 
Eypb1rnrnp: 
K,Mac eJirney FbillbIMbIH.n;a 6enrini TaMarna ynr 6ypbill1TbI 

K,occaK, 6oJia,n:bI 3 7. 5Irn11: 

MyH.n;a Map:)l<:aH K,bip 6ypbill1TapbI: 101°551-78°51=23°501; 
6°41 OHbIH; c;:)yrre aifb1py 6¥PbIIIIbI (14-cypeT) 7061=26°341-19°281 
(Hyx 6ypbIIIIhI, TeKIIIe 6yphill1hI 109°281-90°=19°281). OHaH epi 
K,apa:if 6yph1rnTap.n;b1 cyperreH 1<,aparrbIK,. CoHbIH; irni.H.n;e OCbIFaH 
6a:ifnaHblCTbl 6ip 6ypblll1: 

138°1 !1-64°11 1=74° =37*2. 

MYJPla 138°111 )IQfblpMa ylln<iJI )l(a:K,TbI CYTeK 6e:ifHeciHili 
K.OC)l(aK,ThIK. 6ypbIIIIb1: KyMic 6yph1rn, AH 6ypb1rn: 

66°28'-19°28 1=47°371+ 10 

21°101+ 17°=38°10 

2(46°45'-43°15 1) 7° 

39°371+38°10143°15 1+23°321l1° 
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17+421 +702=1140=19*60=38*30 

O:fularr K,apati:bI3. EacK,a.rraphIH OK,brp:rvrnH 83i K,apacTbrpap. 
Amrahra rnyrdp. 26/111-1995. 

OH )KeTiHiti: yrn caHbIHaH TiK 6yphrrn yrnKirr )Kaca:M:Mbl3 ( 14-
cypeT). 

17+421=0 6225. 
702 ' 

OcbIHhI cirnyc .neceK 6011a,nhr: sin 38°3Q/, TaHreHc .neceK 
6011a.nb1: tg 31° 541. Ocbr eKi 6ypbilllThI K,OChIII K,apa.rrbrK,: 

r 10°241 = 42241 = 88 * 48 = c 62 + 26)48 
380301±:3 10541

= l 6°361 =396' =36*11=(62-26)11 ; 

O:M:narr K,apatihI3! K,am:i:ati: TaMarna ra.rraMII caH,nap 6ac 
K,ocK,aH?! 622-262; 12*4=48. Ap )KafbIH Ta11.nati 6epceK 6apJibIK, AJI­
CaQ:>aT Cbiphr ocbrraH coraThIH TYPi 6ap. Mymi:a 351-AJI-CaparnH 
rrarrraM6ap .nati:rhIJihI. 0HbI eKi ececi 351 *2=702 OH )KeTi ca611r 
K,aTap 570+ 132 (_.._u-!--8- ..c......li...» 702. 

CoJI ,IJ,atlrhm caHbIHa KeceMrne K,Ot'Ihm )Ka3aMhI3; 351+31 =382-
eymie caHhI, AJI-K,ypaH cattbr: 618+382=1000. OcbIHhIH: e3iH.II;e 
K,a:tiTa.rryrnhr )KeTi, Y JihI K,ypaH Marbmacbr 6ap. CoJI 17-cype,Ll,e 
attThrnraH roli: ")KeTi xaT KeK )K8He )Kep, coH.II;a:tl-aK,, oH.narhr 
6oJiram:i:ap, AJurahThr rreK .net'r,Ll,i ... nerr (17-cype, 44 a5IT). CoJI 
MyDKII1a MIIrapa)K,Ua AJIJiah e3iHill 6eJiri.JrepiH rra:M:raM6apbIMhI3ra 
KepceTKeH. 

CoraH 6a:fuiaHbICThI K,ypaH.II;a 6apJibIK, .nepTKe rn11¢a 6epiJireH 
nereH a51TThI Tepeti: Marhrnana TYCiHy KepeK. K,ypaHHaH 6acK,a 
)Kep,UeH lllIIQ:>a Ta6bIJIMatt,n:bI (82-aHT). 

CoJI cype,ae HaMa3).J,hIH: Me3riJii, ecerr Me3rL'Ii a:M:TbIJiraH ... 
,aeMeK rnapIIraT-MarpHQ:>aT K,arnp 6ipre. KeJITipreH epHeKTeH 6ip 
epHeK )Ka3aMbI3: 

{
28=7*4 

17±11= 6 . 

EyJ1 rremrnTeH lllhIK,K,aH ac T'f3hI: (NaCl). TeKille yJirun. 
TeMip MeH chr6a:fulac. 
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AmrnhFa rnyidp. 
27/111-1995. 
14-cyperri OH )l(eTi anU(hIK., OHhIH, apa6rnaci,1 6ona,ui,1 ca6ttr 

ramrnp (..........,-!-& ~.» OHhIH. cam:i:nIK. MeHi: 

{
702 = 351*2(17) 

570±132 = 
438 . 

A.rrrarnK,DI caH flai'fraM6ap ,ll,aH,rhIJihI eKi ece (~-CapaTaH 
351 =39*9=13*27). EKimni caH con OH )l(eTiHiH, e3i MeH con 
caHarrarbI cype )l(HbIH caHhIHa TeH;, HFHH 17+293+ 111 =421 (17) 

14-cypeT. 
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n ) ) ) ... ( ........... ~_,6 Ill ............ _,. Is: ). OcLrraH K,OCaMbI3 .JK:aI1: cattaTbI 60JI3,UbI: 
421+l7=438=570-132 HeMece 17+(17)+ 132=570 (AJI-Xa;:i:im)* 10 
=19*30=38*15. Oitrrarr 1<,apaJihIK,. 

TiatiraM6ap ,lJ,al{FbillhI aJIJJ:bIMeH bl;:i:bipbIC )l(yJI).l,bI3bI. 0HhIH: 
TYCittiK TaMhiphI Tepei-i:;:i:e .JK:aTbip. OtthI l16pahMM rratiraM6ap;:i:hIH: 
A.JK:ap attaHhI eKeJiirr caJiyhrnaH 6acrny KepeK. Teri ;:i:e coJI 
ap;:i:aK,ThI attaHhIH: aThI A.JK:ap aTaJiybI TeriH eMec. OJI Ketiitt;:i:eri 
TiatiraM6apbIMhI3).l,bIH: hIDKpa carrapbIMeH 6aitrraHbICThI 6ony 
KepeK. Yrn MerniT (MaC)Kl{JJ:) apacbIHhIH: carrapbI coJI 6oJiyra 
hIK,THMaJI. A.JK:apa-(..ID~_,.6, .ID~_,., ..ID.::l:._,.) ;:i:ereH C83).l,ep;:i:ii-i: TynKi 
MaFbIHaChI 6ip. OJI hIFhICy, Kerny, K,OHhIC ay;:i:apy Mafhrnacbitt;:i:a. 

OtthIH: 6ipimrri TYPi acrraH IIIhipaK,rnphIHhIH: .JK:yJIJJ:hB;:i:ap;:i:hIH: 
K,03FaJibIChI. EKimni A.JK:ap attaHhII-J: HhICflhI aThI. Yrnimnici 
ITatiraM6ap;:i:hIH: MeKKe;:i:ett Me;:i:ttttere KernKetti. EyJI yrneyi ;:i:e 
30p M¥f)KJ{3a 3aTTap .JK:aHe Fa.JK:aHbIII yrnKiJire 6atiJiaHbICTbI 60JIYbI 
hIK,THMaJI. Tarhr yrnKiJI K,H6JrntthI e3repryre 6aitrratthICThI rnti. 
0H)J,a K,H6Jia 153°26 1=90+63°26 1 6ypbmratt. 

MYHJJ:a tg 63°26''=2,00 Hyx KeMe 6yphilllhI. Eip TaMarna caH 
A.JK:ap atta aThIH OHhrn Ketiittri 6apratt Tay caHhIHa Mapyara 
K,OCaMhI3: 209+247= 456=114*4=19*24=38*12. 

Taiviallla rn6paT. Oratt Kar6a catthIH 1<,occa1<,: 
456+92=548= 137*4. Achrn me AJI-51K,¥T catthI IIIhIFa,uhI 548 
(IJ~l9.9-0) (K.YpaH)J,a 55-cype, 58 a5IT). 

Oratt 3aM-3aM catthIH K,ocaMhI3: 548+94=642=214*3=107*6. 
Mya.ua 214-.JK:ayhap caHhI (.::>~_,.) 107-I<PI3 catthI. Apa6rna .JK:i6eK 
caHhI. (Kp13 )Ki.6eK lllhIFa,uhr). Otthrn K8MiJI ececi blJJ:hiphIC yrnKiJI 
caHhI 1070 214*5 (MacaJiac=..o.tl..:::....) CoJI hlJJ:hiphICThIH: 6eT TaChI 
3YMPYJJ: l\rnra,uatt catthr 266. OcbI caHJJ:hI 1<,aTbICThipa 6ip eptteK 
.JK:a3aMbI3; x2-5x-266=0. 

5±33 
OttaH lllhIF"'nh1: x= -- · x =19· x =14 6ac 6arn catthI ...,,_., 2 ' I ' 2 

lllhIFa)J,hI, Fa.JK:atihm OTTeK catthr lllhIFa,UhI tteMece K,atinurnMa 
)KeTiJiiK: 7*2= 14 

NK:ap+hmKpa+H~rM=209+208+53=470. HeMece 209+ 
+208+351=768=256*3. Yrn Hyp nerett ochr, Acrratt naH:fhillhIHa 
6afi:.naHbICThI (351-Arr-CaparnH llla5IH-K,05IH-Ati IvieKeHi). 
Fa.JK:afihm OT (oTTLIK) ocLrnna. OJI Ylll IlatiraM6ap naH:Fhmhr 
bl11hrpb1c-l16palun.1 MyxaMMen. 

14-cyperre KeJITipiJirett 6ac1<,a M8ce.11e.rrepJJ,i OI<PipMaH e3i 
K.aparr K.OCa )KaTap. 
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Eip raHa epHeK KeJITipef1iK: 

642±40= . 
{

682 
602, 

642=256*3 atlnIJIJJ):>I, 40 rratiraM6ap caHI>I, 682-Arl-MMcaK, 
(IJ~L.J), 602-19-cypeHiH: )l(MbIH cattbI. O:H:Jiarr K,apari:I>13?! He Cbip 
6ap. Ocn1 yw Hyp yw rratiraM6ap mnapaT .n:err 6iJieMi3. ArlJiahrn 
rnyKip! K,aTeM 6oJica KernipiM cypa:H:MbIH. HcJiaMra A.i'Uiah i<yaT 
6epcitt. Ai.mtt! 

29/ 111-1995. 
Yrn rra:H:raM6ap irnitt.n:eri eri: Ke:H:ittrici 6i3.n:ili rratiraM6apbIMbI3 

(47 cype.n:e). Coratt KeJieMi3. 

I\hIPhII\ )KETI 

Ocb1 eKi caH a,n:aM rnpMXbIH,Ua epeKIIIe opbIH anaTI>IHhI 
6eJiriJii. )l(eTi xaT KeK, )KeTi xaT )Kep, )KeTi KYH arrrn. 0pTaJihIK,­
KepiH6e:H:TiH )KeTi, )KeTiciH 6epy ... 

CoJI cel<i.Jmi K.DIPK.bIH 6epy 6ap. K,n1pI>1.1<; rra:H:raM6apJII>II<; catt. 
OttbI yw TYPMeH )Ka3yra 6oJia,n:b!: K,bipbIK. 400, M=40, 4, )l(MbIHI>I; 
444-TaxyJI blfbICy, FblJibIMM ecerr. 0Hbl 6bIJiati )Ka3aMbl3: 

37*3=111, 37*4=148, 

37*5=185, 37*6=222, 

37*7=259, 37*8=296, 

37*9=333, 37*10= 370, 

37*11 =407, 37*12=660. 

OcbIHI>IH: 6epitt.n:e )KeKe-)KeKe 3op MarI>rna 6ap. 111-cy 
rrepirnTeci MMKaMJI, 222-MttcaQ.>-FM.D:aJiaT, 666=640+26 (TeMip 
1<;a3aK,Illa+apa6rna) ocI>I eKi catt.n:I>I Ke6eiiTeMi3: 40*7=280. EyJI 
e3i epirr caHI>I KeMiJI .n:epe)Ke,n:e. A.n:aM 6anacbI ttepecTettiH. atta 
K.YPcarI>IH,Ua 6oJiy Mep3iMi 6oJica KepeK ( oprn ecerrrreH 9 a:H: 10 
KyH rnaMaCI>I). Ei3.D:ili XaJIK,bIMI>I3.D:I>IH: aJIIIhIC )KbIJI.D:h!J<; MyrneJI ece6i 
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l',~i~·:..,::;:r.;1 °K.H~':..,:~ :>!\~'r: c..:.HK 1-L qnm: 11-:i.ryllicH l'IT Aak.lli. 

\ -:.·.-. F.: ·:. ·. ;h· :-. ;:. :c: LU ,'.T.· .. :..·~'. 1. :i..r~ T\ "".:Ji 11 
_ '\ fa:a.:u.~ MeTa.!1 ;.1~arsIH'.aE 

~;..:.:,r~~h,:<.;~ 4, ~ }...)_),(:;.:. U.-: 6~;;~:rl:.J.:.1 .J.CE..L.'-l. . .\ICI,bl:;{ Mt:'T'.:l:'"'.bL 0 1.:H : 2.E:'3. 

~crri '(';;llm,,m R:ocic;;uz LU &H~uw: 

115-l! n ";).J;.. J _ IJ 
"ti/-"..' -1, ' . .ro 

' 
54-K.\~'l\arlil.:ir:llrni A!l- R~llM::Jlr. Aft iC\"JX"CiiHm 1Qfll".lllp11>1r. 
EiflJ. 1fS1'.rJ:'lPilllf;;.tt•CJB1 t0Cl1I 47-C~JlJH! i(,\~-D!;IB 41-1-lM\'XnWlfJl[ (9» 

qipocii :..'lllf.;JL~71M ... Ninr ic~ 3~, UH11.1 K9*1-mrc 6mra Clllll:llH ~ 
JKJJlJ.JHJJim OOJr.a~: 

.4 7+92+ 3$\= n 717!=59*3. 

iK;1b'JlP!Bllk :aUif!JlM j(.C'.Delfll 003l ~Ullll!al 6:iJ.Lllli1lJ![lldC Oifilllllf' ~ 
U32+32\(~s, l~u\}=41\6ll .. ~ m caJlEl ~: D311-Eeltii­
J!\. 'MPCrK.. .3 2~-,arrr-IJMD!f.2l'Ff . 

Ocibl 1C.'llTHJlf.j\ llfM:.a:v1ll :( rr~THJ 1) call!Jl1hl1fill JK.11.l)CJl.l\lTIHJJ\:: 

X.a:K -camrM~ il(ocaiitr caatrBI .• 1Kik1lh'lpMa, ArlJI .ex;t::yii ~.e ~ 
i6eJir.iJri, !fUL11t:aM6.a)p -eci'fiJli:i(.'ife fi.fuiUl:.arHl.ihllcm. OiHl.lliIDHI: <dililhlllHI ~lilllK 

xerni .aTa.Ul:>K. CoJJ l(;.'Y!Perr"reri 'Mlffi~.a 1M>Ji..1I'~. 
fa.Jrn)mv1e.fl 2triaffima ~1-IIK Xlfl'llffie :xeTiii .;ue:neim oo~ COIDIIRJUlilllK 

MEJHii Ta'!\imrna. XeT,i J.32-C.a5lll'fJKlfl'llHI.f 1K\a:mi5-X~WIDK~­
OJJ <B3i M·~'men-zm caR.D:.apYi-1fil'I l2*ilil=ll32. Am~~ 
l6acllibrnhIK ~phrn 15.epir-e-Hi scme OOJI:.C!HllEL lBJci.rBimmii ~ l.CmiiID 

.ap5aF;~'H 32~.arr-pal.:M.~rn-afofil.l eciNJ. ~1IliK IllilllID!rJrNJfuyn1IlHIII( 

:j({;JJTCH KaCH.ernri CaE 1MJH'.aEJW.filI-J!lmcN:f1llllf-lf if)l[~~Jl:B 
~aHl>J-'Jiimaparr. lE"KeyiH 1':,ncawn.1.s:: 

132+3~=461=47. 

J4'fi0=4K*10 
46'1 ±1-9=. 

j-442=221*2 

KHfTTaJJffMa 48 ........ ->p( ~"M); 4'R*7 5.6'*.6-3.3:6- A.rr-ihap'Mi.c !hl,unrpi;r.c 

)K:YITJJhBhJ, .t»OHhrM.eH Kar.up nn 'N<rynr.cnniK .caH: 12*4.e;54-.an--iK_aN1ap 
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(AA.llhIH,) cype )J(HhIH caHbI ( 480). OchI eKi caH.IIhI )J(eKe I(OCK.aw:i:a 
60JTa,UbI: 

0HaH IIIbIFa)lhl: 

{
56 = 7*8 

47±19 = 
28 = 7*4 

442+56=498=83*6=(52+31)*6. 

83=52+ 31-An-XaM,UbI. NiThIJIFaH K,aMTaJiaMa MYIIIeJI cattra 
K,OCaMhl3 TeMip-xa,IJJ·m C3Hbl )l(\'peK K,03faJibIC caHbIH: 

{

506 
480±26= . 

454 

An.llhIHFbl caHra ynr )K\'3=50*6 caHhlH K,OC3Mbl3: 

506+ 300=806-TYT caHbI {:i90). 

EKiHrni caH 11MaH caHhI MyxaMMe,r:i: pacyJI AJJ:Jiah (454). 
0HhI 6bma:H: )J(a3aMhI3: 

428=454-26 JIFHH 428=214*2=107*4, 214-)l(ayhap, 107-IQ>B ()l(i6eK). 

Ila:H:raM6apbIMhI3.llhIH, eciMi Anrn.n aTaJIFaHhI 6eJiriJii ( 61-
cype, 6 ruIT). 0HhIH, caw:i:hIK. Matti 53. OcbI cattarrarhI cype 
aThI An-H~IM ()KyJI.llhI3). Ocbr cypeHiH, 6ac1<a a.51TbI. )KyJI)lhI3 
OCblHblH, 83i (IJ~,..o. bl .&9L5). 0HbIH, caHbI: 

124+702+21=847=7*1l2. 

EyJI TaMarna caH (TeMip aToM canMaFbIHhIH, 6eJirneri). OttaH 
IllhIFa,n:bI: 

847+ 153=1000, 153*12=1836. 

Eip TaMarnachI 62*2=124,3*7 =21,351* 2=702 6api 6eJiriJii 
caH,,Uap. ecipece 35 l-AJI-CapaTaH-naiiraM6apJiap .IIaH,FbIJibI. Oehl 
caH MeH K.bIPbII( )J(eTi caHhI TaMarna 6a:iirraHhICTa: 

461 +26+360=487+360=847. 
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} ' ..... T--86 

;}(up1>1 f? JhfET{ 0~!-~ 
"16/ +!9::. t/90 :: ~~pf/ :: ~.l!.'--~13~ 

11i y±*".i6== r-ii-8-;~ ~.:ix¥.o 
l 'f,,(..3 = Z/~x ..z::::: /12 7- Xlf, 

LfoJ f"~b t.360==. '1,8.;_, 360 =- $7r-······· (;.5"3) 
6tt-!(,6-lSR ----
L - - l ~6-. )_3_!.?!~~$_"/f ~-!~ 
lf-1'J:i.-+n=111=('f1> ~--·; ~·· • '16?11-?'/"'l.f;,gr 

['-fr J :o. ttt>1. 'IS- 11 ~b·rr =--: 
36 lti 

rl/s' 1- 'f3·"·:" 

15-cypeT. 

Ey.ri: cyperre eKi am KeJuipniK OHbIH. 6ipi: (9 Jiu l:i~L~ ...u..1~L 
..ov U..o.:d.iU' .9U.ii)u U~_,o..) "Caratt K:m~iTa:rattl\1hllll )KeTi )Katte 
Y.Thl K,ypaH 6ep11iK" (15-cype, 87 am). Oco1 a51ITa 36 apirr 6ap. 
Co.11apiibili caH1IhIK. MaH.IIepiH K:OCal\Ihl3, 6om1,u.h1: 

6+ 134+482+ 133+90+632+6+ 382+ 105=2916=542 

Ol!.1arr K,apal;hI3 54. FaTiaMHhIH. aI1ttachI, K:afmuraylllbl )KeTi 
xaT Kek1iH 6acb1 AJLlhII{ C'fpe cattaThr (54-An-K,ai\rnp). F<DKafihm 
~f\'BKlDa. Oehl eKi 54,36 cattHaH TiK 6yphilll ylllKiJI )KacauhlK,. 
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0HhIH. 6yphlll1Tapbl: 

CoraH )KaJirac TaFhI 6ip yIIIKi.JI KeJITip.n:iK. 0HhIH. )KayK,aph1: 
171=19*9-Ca¢>a, 24 7 -Mapya NK:ap atta rnynapbI, Xa)Karrap 
rny11apb1. 0HhIH. 6yphilllTaph1: 

OttaH lllhIFa.IJ:hI Mhrna.n:aM: ecerr: 

38°111-48°111=90°; 

46°111+41°491=88°=62+26; 62-26=36. 

TaMallla rarraMH TypaH K,aK,IIa caH.IJ:aphI. CYTeKTi 3arrap.IJ:hIH. 
6eM:Heci )KllbipMa yIIIKi.JI )KaK,ThI. CotthIH. 1<,oc )KaK, aparrhIK, 
6yphilllhI 6ona.n:h1 138° 111. ,Il;eMeK eMip.n:iH. )Kep.n:eri Ke3i 6onraH 
CYTeKTiKIIeH 1<,a6bICTh1. On COH.IJ:aFhI lllhIKJ<,aH AM: cybl-3aM-
3aM. ,Il;eMeK 6yn yIIIKiJI.n:ep 3aM3aM yIIIKiIIi .n:ece 6011a.n:h1. 0HhIH. 
caH.IJ:aphI Kar6a caH.IJ:apbrna (TypaH K,aK,IIa caH.IJ:apbIHaH) K,aJiaM: 
TaMallla K,a6bICa.IJ:hI. EipiHci3 6ipi )KOK,. Eyn e3i MYf)KI13a .n:err 
6iniH.i3. 

OcbIMeH 6aM:natthICThI 15-cype.n:eri eKiHllli a5IT; 
(01, VC)9'~l I .9....u..1..,!.p. ~.o...9-1 .9& IJ~.9-.P .91A. J.9- :isdo._9.u ~,..o. 
)KyJI.IJ:hI3.IJ:ap ophIH.IJ:aphrMeH aHT eTeMiH. EinceH.IJ:ep OHhIH. e3i 

30p aHT (56 cype, 75-76 a51rrap). Eyn 35 apirr, onap.IJ:bIH. caH.IJ:hIK. 
M8H )KllblHhl 60Jia.IJ:hI: 

6+56+230+ 36+596+ 1020=2605=521 *5. 

EKeyitt 1<,ocaMhI3: 36+35=71, apirr (A+n+M) 2916+2605= 
=5521 =5000+521 o.n:aH lllhIFa.IJ:bI: 5*2916+4*2605=25000; 
1480+ 10420=25000=25725-725. 29*25=725/ 257= 25 ... j TOFhIC 
aiIHaJihIC )KbIJI caHhI-TaxyJI caHhI. O.n:att lllhIFa.IJ:hI hl,ubiphIC yIIIKiII 
caHbI: 32+42=52=25. 0.n:aH lllbIFa.IJ:bI: 

725 25 

348 12 

348-lllyrhma caHhI, Keii:iHri caH.IJ:ap.n:hIH. 1<,aThrnach1: 
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J::; = 0 48 .., - . . 
_) 

().1t ()().:ta.,'l.ht: sin 28 114, tg 25°38. K,a11rnna11.rn 48 ... 
}.(,NphtK ~eTiHit-1 ~HhlHhl 60.'UU[bl: 47+(47)+[47]=47+ 177+ 

~t-fo 1 =6R:'. 
l )('hl C:lHlhl )Ky.1Ubl3ll,3p OpblHhI caHhIHa I(OCaMhI3: 

. - ,- J3290=329*10=40*10 
2Nb±68:i=

1 480 =48*10 

T~t\!!{lJIU:.\~ A11-pa.x..,1m Ka.Ma:iaT ,II.apelKe.II,e "l(p1phn(' 

(1Pi:..\~1f:..~\ll&ap) ruzwpFLL. 48 K;lll1Ta11ru.rn 40 peT. TaitipiM eJiHiH 
~~\JK.:..ttii'!!TtJJlfll ra111:a).lTtJJ.H a;'lawiapra Jll.aK,ChUihlK. ymiH xapanarn. 
fl::.1li~i'-:!t\1Ji&:JJirw\IJN~~ icn,lt )WH :l}'Hltere i.::e.'If'eH. K,airra1aMa xeriHi 
~<tK~ ;,'Jl;7Jlhrnl l!Z:2Lp'attlhlIIR,: 132+90+631=847+7=854 (~ ..00 bliU') 
1(x~JHI C;JJ.rnr.a l!\..(¥C;11,).ll1blf3 fure: 6aTa cam:.rn: 

~i::rni xarr fRltlllK )J!e1fauap CilllWI: eKi ece.ireHce fiac 6ara caHbI 
lill1Jti..1!f-;;:U111J,Jrnm:,;1 _;n;m OL""JPe ify.c~Jil.ClhllH (393'*2=7861). CoHhlMeH K,aTap co.1 

Jk."<C'.Trii.TuiiTK 01fflllf'Jl '!J''2llflhlt tfup A:Ji[1(4Y~ CaE:ibJIH KOCC~ 00-lJ:aaI>I: 393+ 
+47~if1J=:8'8'*5=5 /3'*2M-K:oc2li~ xrem aye3-K:OC fu.pa6aH. 5 /3-
H\~~aih'l'l'M 1H11L!iiI:.1t:C!Hl 1C~!EIIlJI!:h1 xa1 K8:1\:)_ j\Jl-K,filrap mapilihl 
<C::.l!Jlf!lhlJil'ril '.K!OCJJ.MlhiG: 3.'ll.'\IJl-32!.M c.aE.tt:ilFL 60.::raII;hr: 

29 %+94= 3010=60.:2*5. 

Vy;!UJ:.a '&Ol2='(Il9~. 15aco ::i;;:on,rlvl1na J•Jr;;:tliMeT"I·tp:ri :1:r..:1:JDM2..c._~ 
i1'1::ii T.a.n::r~:i:i;i liitpcp. lEi'ltiiH fop a:iifmaK oi'IhilV1.bT3 Bap. ".1.~"TITi:>ic 
X':-JU!!r;.;n:.:. l•i!fi11iH~n:rr.t 471f:hu1 11-lVJ)illeJI lh JJQ-,LllJF!a. e:cimni 
ii::=:i·~;r:·iH:'; ·_:.J·.OJJTTIJ:fuH?a ..rraJ1 ~~c:Jr:rri !.!e!l:iK. Ap.sffrna oJJ J:a.T~ -K::(ff3-

~1'.:~h~.{~~::' ·:~!l(_J•;J~CC c_<1:.·_~-=-·-l -lvfE-l-f~t-:.TflitChTfLJl3,. 01-Ti::llJ:t, t~3i -~f>1-1l~~T3.!-: i5s_n 
\ .. :=;K::i~1.::;.,r:::·s~tt\ :i;.:ari:::J.1 1:~ (.~-;::.::ici-.] .5eTi, TeMip 1\..,a2br1...1hrH aprhJ-TfFU:rih 
i~,r·r1 1.. ;f~~1Ji T 1/.C' :t=L~j_).i;:~L:: __ , ·~a~~~brT-,:-111 :;a~\ .. aJ1 5e .. 11.J:eci. EJ'.p o·firr;.: 1..:e.J1eTi:r-I 

!·fi;~(I(~( .. *-.M}l.CJ!il <§ai,rcb1H x.:epiH..ltTi eJLeJiri l(fJl)fil'aH 1"1'IM.1D3.T 



"K,011 K,b1pw1ratt-K,aria" acrratt 6aK.hrnayra apmlIIFaH :cyphillhIC­
pachITXaHa-o6cepBaTopH51 eKetti atthIK.TaJihIIT OThip. CotthIH. tteri3ri 
K,H6aJiay CbI3hlFbI attThJJIFaH )::(any (KeHeK) )K)'JI,UbI3 T06bIHa, 
coHhII-J: irniH.n:e EaK.bITThIH. ay3hI cj:>aMarrxyrK.a 6arhITTaJiraHhI 
ailK.bIH.UaJiraH. ,/::(eMeK, 3ayan yal(bIThIH a:tln1py epTe 3aMaH,Uap.ua 
6apnhIK, )l(aFhIHaH MaH.hI3.UhI 6onraH .uerr 6inyre 6oJia,UhI. 

Con Chl3hIK,ITeH 6ai1JiaHbICThI TaFhI 6ip arny 6e11riHi ecKe 
aJiaMhIK.. On Eyxapa.n:arhr aTaK,ThI FHMapaT lliernMa AM.nm, 
HFHH Aiihm rrai1raM6ap 6yJiarhI-K,y.uhH'bI. EpTe.ueri acrratt iniMi 
6o:tlhrnrna ai1ThIJiraH )],any (KeHeK) )K)'MhI3 T06h1. CoJI AAhm 
nai1raM6ap.n:iKi 60JihIII cattaJia,UhI. 

0ChIHhI 6ip o:tlJiaCThipaTbIH M8CeJie. 
AmrnhFa rnyKip. 

XanhIK. apacbrnaH ecnrett 6ip MeTeJI-)l(aH.hIJITrrarn ecKe 
ryce.n:i. 

TapcbUL ezi32e mayaaH ombLH mueaiM. 
Eip :>1eacb1Haa EJ1e2iM,6ip :>1eacbmaa KeHe2iM. 
KeHe2iM ayca EJ1e2iMe MiHeMiH. 
EJ1e2iM ayca KeHe2iMe MiHeMiH. 

EJieK .uerr 6yphIH )KyMhI3.UhI arnratt. EeJIKiM Ky1rnir-i: e3iH 
AlIThIH rn6aK,ThI )K)'M6aK. peTitt.ue EneK .ueyi .ue MyM:KiH. Tay.n:arhI 
Tapfhm eri3-oJI yal(hIT a:tlhrpyrnhI YpKep MarhrnachIHLJ:a. OJiati: 
6oJiraH,Ua XaJibIK, _)K)'M6aFbl a:tlTbIJIFaH TaJI TYCTi eH,UiK CbI3hIK,Thl 
a:HI>rpyra apttaJiraH .uerr 6ineMi3. 

8r-i:riMeHiI-J; K.OPhITbIH,UhIChIH,Ua K,aMTaJiaHMhlllI )l(CTi (...u..1~& 

..OLJ. l . ..o.:d.i0') 132+90+632 854) CaHhIH )l(CKe aJihIIT 6ip I(apanhIK,: 
ei1TKeHi OJI Kerr )l(epJiep.ue ecKepTine.ui. MbICaJihI )KeTi xaT KeK, 
)l(CTi xaT, )l(Cp 6oJiraH.ua OJiapra apttanraH )J(CTi MCTaJI )l(HblHhI 
60Jia,UbI: 

393( 47+80+29+79+26+50+82=393). 

OcbIFaH AA.UhIH. MeTaJihIH K.aiiparr KpccaK, 6oJia,UhI, K,ai1Tanay 
rnapIIIhI catthI: 393+47=440=(62+26)*5. CoJI aH: catthIH Kar6atthIH. 
K.apa Tac cattbIHa K.OCCaK. 6m1a.n:or: 313+4 7=360-rneH,6ep catthl. 
K,ypaH,Ua )J(eTi peT K,atlTaJiattraH (> ,.o.)XM 48 MYKaTTaraTThI anaiihIK, 
(40-46-cypenep.uc). On 6ona.uL1: 48*7=336=56*6 AJI-hapMic. Ochr 
caH,UbI aJIFallII(bl K,aihaJiaHMblllI )l(CTi CaHhIHa K,OCaMhl3: 
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l\lyi-Uia a}lfailiK.hl catt emneyirn 119-hamiac-(reoMeTp.mI), 
ei..:.imui canua eKi ece H6palurn caHbl (~).m.,..p=259). Eyn apana 
yw rrai'irn~16ap eciM.JepiMeH 6afL1filihlCThl catt;1ap 6ac K.OC.F\aHDIB 

i..:.epe\!t3. 47-l\IyxaMMen cypettiH \lll caHhIHhIH JKHhIHhIH KepltiK 
p 7+177 +461 =685). 0ChI C:.ULlhl 6aCTarIK.hl cama KOCaMhl3: 

854+685= 1539= 19*8l=171 *9. 

Eac 6:.na CaH.hl TOplQUlhl T\'PtI.e. TOFbl3 QManaic ecenec 
lllhlf'a.llbl. K.nac (171) Typilue IJ.Ibif3Jlbl. 

0Hatt lllblfa.Llhl X\'3 K;-Kp<P C3Hbl xatte 

jl'noo=53+47 
81±19 =1 

I 62 

TeMipTeK. 
Dip Ta\1.arna KepiKri epHeK: 

685=5/4*548. 

Myima 548 BJ'11'4-ATI-jlqr (acwn rnc cauw) (1~19.s .. :1.) 
548(55-cype. 58 rurr). Omimt ~a 5/4-ffirnmmEll fllrnra!Clblr 

(8n-<t>apa6u oo:Umnna) .. morumm 1r.ll{ xa6apmw.cw Illiill.itraM6ap 
lK.Y.ll.b.13.bl. MteKeHi ~fa33.H-T 3!pai3H ( rnS). 41 JKldl...TD: M}_'me..TD: ,J!,ie COJI! 

lllo,IDaH.Fa K.en.rnlriH KepJJciiK KOH.. .bl,mn,JpHC (Aml.-bapMiic) ca.Hlf,l[ 

MeH H6pafm.M CaHlllatJPYlHI: K.0Clli"1!1r.u, oor1ai,mi1L: 336+259=595/ 
77=U9*5/7*ll.. Eernri.rri ~ cnmap .. Il~'l.IPJ Ca:imJD]]' M:t>lfll 

HO.pafiltM CalWl .. 

108 



71 *2= 142-CYM6ine; 

71 *4=284-Fyrapa.u-<Papa6 ... 

0Hbll{ ,JJ;OCbl 220, :>KHbIHbI: 

284+220=504. 

Oratt K,ocaMhI3 ToT (:;~0) 806) caHbIH: 

806+504=1310=262*5=5/3=786. 786-6ac 6arn,. 

5/3-IlloH;ai:f HOTaCbI. TarhI 6ip TaMawa catt: 

{
990 = 1109 / l 9 * 20 

685±305 = 
380 . 

Mytt.lla 305-An-Map)l(aH (IJ..o..9.lu) 55-cype, 58 a5IT. EacK,acbr 
6enriJii. Ofulan K,apa.H;bl3. 

Amrahrn rnyxip. l/III-1995. 

PAXMAH 

K,ypaH.n;a 55-cype aThI Arr-paXMaH a5IT caHbI 78, :>KHbIHbI: 

55+ 329+78=462=77*6=42* 11 =21 *22. 

Ocb1 cypeHiH: aJIThI apTbIH.n;afbr yw cype 6ip.ueif acnaH.n;bIK,: 
53-An-H\')KbIM ()KyJI)lbI3), 54-A.n-K,aMap (ail), 56-An-YaK,arn 
()KyJl.llhB.Uap opHbI). 

Ocbmap.n;hrH; 6acbrn K,ocaTbIH 6ip ChI3hIK,TbI cbI3.UhIK,. 16-cypeT 
OHbIH; eH; tteri3ri 6acTbI Myweci TiK 6ypbIIIIThI ywKiJI )l(aK,Tapb1: 

2605+4914+5562=13081, 

6ypbIIIITapbI: 

OttbI eKi ece K,attTanan TeH,Kepin CaJI.UbIK.. OH.n;afbI 6ypbIIIITaphI 
60JI)lbl: 
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1k:ypeir. 

OrnB xa,rw.aCTbipliIIl :Mihlc:r;rp ['JI!KiJr:irB-M.acJlU!c 1{~ll!.Ci) 

\TII!GJiiH ca.Jl;lllirK,. 10:m:lm, JiaJ:K;T.a:pHI: 3+4+5= 112, iffi1';pllLTilIIB'~:hlI: 
3fi!').:!+53R +90r'=1'80°. lu1:ra:IIIQJ ymxiJ1Id:Et JKaR,1.aph1 :fi.i;pffi:o::ci 
JKax:: 2605: 56-cypeHiH 75+ 76 eid .a5IT'hIRJJ,m""'l:J epirrrep caRhI.FD:i!B, 

XH:-r~f'h1. OJ1 JKor.aphma h:t:JJTipirrreH ( 15-cypeT1
) •• lE:rciRIIIici JKa:K:: 

4914=-9r''54 

1 HI 



2(246+ l 11)+6(318+382)-FaJiaMH caH 

(9 l-Kytt,54-Arr), )f<eHe rrepirnTenep caHhI (AHThDiraH). 
Yrnittrni )KaK, 618*9=5562, Arr-paXMatt+A.rr-paXMHM TOFhI3 

eceneHreH. 0HhII-\ TypaH K,aK,IIaChIH)JaFhI TOFhI3 ophIHFa 
6a11JiaHhIChIH Kepcery yrniH K.OChIMIIIa Chl3)JhIK. ycTiH. Oehl 
chI3hIK.TaH TaJiaii Mecene rya.n:hI. Conap.n:aH KeJITipeMi3. All.n:h1MeH 
Of'l:aI-I eTe e.n:eMi, KeptteKi ai1K.hIH ryp;:i:e 6ac 6arn caHhI 19 6yphIIII 
TYPiH.ue IIIhIFa.llhI: 

Con caH)JhI eKiHrni eJIIlleM 6o:H:hIHilla TaFhI Illhirapyrn 
60Jia)JhI: 

521 +619=1140=19*60=190*6. 

0Cbl IllbIK.K,aH 109 caH K9II 6a:H:JiaHhICThl: 

0HaH IllhIFa)JhI: 

I~ ~I= 64-4=60. 

82-K,opFacbIH, 7 xaT MeTaJihl: 82*3=246, 60-IlleH;6epJiiI<­
MyrneJI)JiK caH. O.n:aH api K,apatt 

TaFl>l COHaH: 

{
180 = 90*2 

109±71 = 
38=19*2 

180±109={289=172 
71 

172-A.rr-paxnM; 71-A+n+M. 
TafhI 6ip epHeK 6epeniK: 

217*3+ 109=651+109=760= 19*40=38*20. 
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Mytt;::i:a 217 rarraMH )KLIJI ece6i, 651-ArI-TypiK. Tari,1 cottatt: 

109*6+ 286=654+ 286=940=4 7*2. 3aM-3aM. 

TeMip;::i:itt; ci,111;api,1 62 6yn apa.ua eKi TYPMeH IIILIFa,ULI: 

2350+ 3810=62 
HeMece 

7%1-6°41=621. 

M ytt,Ua 101°551-78°51=23°501; 26°341 -19°281=7%1, 6°41-
Map)Katt K.LIP.ULIH; ceynetti eKi aiti,1py 6ypLIIIILI. 

101°551+78°51=180 Map)KaH K.LIP 6ypLIIIILI. Oitnarr K,apatt;LI3. 
K,aH,Uait TaMaIIIa IIIe6epniK. EHJJ:i oci,1 caH,ULI 6ac.K,a cattrn 
K,OCaMLI3: 

109+62= 171=19*9 6ac 6aTa - 6ac }\Hae caHLI. 

AfiTLIJIFaH 62 cattLIHLIH: eKi enIIIeMiH K,OCaMLI3: 

60°*60+621=3 720+62=3 7821=62*61. 

MyttaH Kerr Mecene rnpai1:,Ui,1. Oci,1 caH,Uap;::i:i,111; ci,111;api,1: 26-
TeMip (xa.uHJJ:), 15-Apa (Hyp TY6ipi). Eip TaMaIIIa ttepce aitTLIJIFaH 
TepT cype cattaT )KHLIHLI 6ona;::i:i,1: 

53+54+55+56=218= 109*2. 

55-cype.ue (58-a51T) aitTLIJIFaH eKi aci,m Tac caHLIHa ~ap 
(Atta) caHLIH K,OCaMLI3: 

arr -51K,¥T ( -) IJ:!-l.99-0= 548, 
arr-Map)KaH IJ..o..p.Lu=305 
~ap= .m~>= 209 
)KlfhlHLI=l062 =1000+62 
OHLI 6i,mai1: )Ka3yra 6ona;::i:i,1; 9/2*236. 
O;::i:att IIILIFa,ULI: 236+382=618 (6acK,L1 catt). Eac yrnKin;::i:itt; eKi 

)KaK,TaynrnaH IIILIFa,ULI: 

5562+4914 10476 97 
----=--=-
5562-4914 648 6 

OttLI 6i,mai1: OK;I1MLI3: K,a.z::i:i,1p TYHi (97), AcTLI Kytt (6). ~ap 
(atta) cattLIMeH 6ac caH,ULI K,ocaMLI3: 
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{ 
318 = 53*6 

209±109 = 
100 = 53+47 . 

' 
100= K,, o;::i:aH IIIblfa)l;bI: 

O:H,r(a 6onc1>rn: 153*12=1836; 847+ 153=1000. 
Byp1>11IITap TaMaIIIac1>1 a:M:TblJl.ll:hL CornH K,OCbIMIIIa TaMaIIIa 

enIIIeM;::i:ep IIIhlfa)l;hI. 

o;::i:aH IIIhIFa)l;hI: 

{
53 

34±19 = ' 
15 

53 ()KyMhI3)-AxMa;::i:, 15 (rnc)-xeTi xaT. EKimu:i enIIIeM: 
62°41-6°41=56°. 

O:M:Jiarr 1<,apaH,1>13! 56-cypettiH, X¥MhI3 aJITbI aHTTap caHhI 2605. 
AcrraH TipeK K,a;::i:ac1>1=4914 6onraH;::i:a coHaH TfCKeH KeJieH,Ke 
6ypbIIIIbI: .bj (3i11) 62 4, HFHH: 

4914 =• 6204/. 
2605 g 

On 6ona;::i:1>1 TeH,: 56+64. BacK,aIIIa a:M:TcaK, )l(yMnI3 ceyne 
ecepi M~p)l(aH K,bip;::i:a )l(jKTenreH. TaMaIIIa TepeH, MarnrnanhI 
epHeK. 8cipece Map)l(aH TeH,i3;::i:e anraIIIK,bI rra:H,r(a 6onraH TipIIIiniK 
K,a.JI,IJ;hIFbI eKeHiH ecKe anaThIH 6oncaK, 6yn TepeH, Ma3MyHFa 
arrapa;::i:bl. TeriH;::i:e "Map)l(att" ;::i:ereH opTaK, ce3: Map-KeceK K,aTTbI 
me Marhrnac1>1H;::i:a 6onca, )l(aH- )l(attyap Marnrnac1>1H;::i:a 6onMaK,. 
,[(eMeK on Map)l(aH-)l(attyapJibIK. 3aT )l(aH;::i:ap1>1 MarnrnachIH;::i:a. 

56-caHhI MeH AJI-K,aMap (a:M:) cattaThI 6a:M:JiaHhICT1>r; 

56+-54 110/2110-MarHJ-ITTeH. 

Bynap;::i:a 6ac!Gl 6ip Typ;::i:e )l(a3anhIK,: 
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56+60=54+62= 116=29*4 - ycTepiH.Je (.c.4l). 5IIBH yCTepiHire 
l1H Wfbl3 :1ereH a.ITT~ urnapaT (74-cype. 30-a.HT). 0HaH 
WhT.UbI: 

l 16+530+570=1216 (.c,4ll.u..i.&~» 1216=570+530+(116). 

fii3 OHbl 6hu1afi xa3a,llil3: 

(56+54)*10+56+60=(56+54)*10+54+62= 1216. 

5o"'I 1+600=54*11+622=616+600=594+622=1216. 

01Ji.,1an K.ap~3: 600-)Ke6pafn.u11 KaHaThl, 622-lm:xpa XhL1 

fuchl. 54-A'l-K,aMap. U-AI1, 56-JKy.!UlhI3 opHhl cattaThl. 16-
(':ypeT 6eTiH,n,eri fiaCK;i MOCC1l·e.-:ieplti OKhlpMaH K.OCa xarap. 

dip Hapce TampiHiH K.afiy,uay1.maH 6mrnaK. Oehl Ke.iflipin 
OT'SlJ'ff'aH Ma!iMeTTep Kefbr.e Tycre, Kdilr,e iCTe KeJiiII m'tra ryce 
!..:eTe;ri. 'K,o:lhll{Ifbl Xa3YFa K.03I'3Il T'{PFaH CII:illCTh1 xaF,ZlaIUap 

6c1;1a.lbf .. 

K,aTe xepiFle KemipiM cypaJ!Mhlli. filhIH.IlJ>IK.A1L11ah KaChIH.Ila. 
Hc.112JV!"t'.a A.;1;r.a:h 1Q?2T 5epciH. AlI-TypiK xa,:rrnc ce3i. OI'aH 6acKa 
(.';2.Hifh1 KOCKa:fG.3 Ka.\1a..11a1 aaaM CaHhI IllhIT'a:IhT: 

651-:-109= 76* l 0= l 9*4038*20 

1 tr-cype .. An-1;r.:,;rcaH \A.;n:aM). D\:'IBpHek.iep T)''J'aR K,amachIHa 
C'.L'Fa21.~!. C·~ 'fleTTe TOf'l.113 TO..TIN IDS.piillil.!J.a MaBJaiUia (.b) 9. 0pTa:'IaI'h1 
Ail--:paXMZf.I An--pamM ca;m,,ra .cioi'aH KOOelltreMii..Jl~ 618*9=5562 
5¥n ;rarr.a.M1~ ooy..ne JK~ ... OJI >re;p'if '!cipen ~aE eMeH K,a.Ua.rrap, 
CJ(i ;GiJiel;: K11iffi 1('9 ll--A:n--ID.a.Mrn ~ JKBE:e Alt{ 54-Air-J{,aM.apFI ).. .Dip 
T.aM.a:m.a :ff('jpce .A!furni C2:Hl:J 1(!67~, An-T~'PiK ca:FThTMeH A11-paxMaH 

.ap:K,b1111ll JKaJJFJ!,C~: 

·-r _ _ f1329=1000 + 329 
fl , K± 6~ 1 - ·l 

27 

\r) \'~ibl .rJ;Ot 01\iTI2.Tl J:f1pepci3. 
t.,Jurn hrn III\1i.ip. 0.::bTMeB fop T01'.,'J:'aJlbTK. 

~"J, ·4~ i (,q5 x. 



EcKepmy. Y cTepiH,r:i:e OH TOFbI3 aHTbIH ay,r:i:apMaIIIbJJiap 
nepiIIITenep .uerr 6epe.ui. Eb OHhI AcrraH IIIhipaK.TapbI, ~MbI3 
ranaMbI .uerr TYCiHeMi3. Con ~Mbl3,Uap,r:i:bI TeI-i;ipiHitt: eMipi 
6olibIHIIIa anbrn :xcypreH rrepiIIITenep. AllHaJibIIT Kenreri:.ue eKeyi 
6ip )Kep,n;eH IIIhlfa,UbI. KenTipreH epHeK COHbit; HIIIapaTbI. 

91*54=2(246+111)+6(318+382). 

OchIMeH xanmpanap caHbI )KaK.CbI K.a6b1caTbIHbIH ecKe 
analihIK,. MhICaJibI con ycTepitt.r:i:e OH TOFbI3 epHeriri:.ueri eKi catt:.ubI 
K.OChIIl, 6ec ecenen (6ec rrapbI3 6olihIHIIIa) xamrcpanap caHhIHa 
1<,occaK, rrepiIIITenep caHbI IIIblfa,UhI: 

(60+62)*5+4304=122*5+4304=610+4304=4914. 

Eyn 6allJ1aHhICThIH: 6acK.a TYPnepi .ue 6ap. MYHhIH: e3iH 
CYHHHT rreH Illelirrep apacbrn )KaK,b1tt:.uaryra K,OJI,UaHy KepeK. 
(AJI,Ua FbIJihIM cpapbI3). 

FbIJihIM <l>APhl3 

8p Hepce Teri:ipiHiri: K,aJiaraH Ke3iH:,Ue olira TYCe,r:i:i. Kyri:.ue 
aliThIJibIII :xcypreH C83.Uitt: e3iH:,Ue ranaMH Chlp,UbIH: KiJITi )KaTK,a.Hbl 
MeHit; 6yriH olibIMa TYCirr OTbip. FbJJibIM c]:>apbI3: 140+ 1080= 1220 
(.cl,,o.- 9.>va ). A.uaMHbIH: K.alipaTbI, aK,bIJibI, :xcyperi yIIIeyi Kenirr 
fbIJibIMra )K:YfiHe,n;i, :xcypeKKe 6acTbI opbIH 6epe,ni. OcbI eciM,Uep,neH 
A6ali caHbI IIIblfa,UbI: 206+200+ 132+ 140=678. 0HbI 6ypbIIII 
TYPiri:.ue ancaK, 6ona,r:i:b1: 

678 
= 11°181 (A6aH: 6ypbIIIIbI). 

60 

OcbI 6ypbIIIIIIeH xanHc]:>anap 6ypbIIIIbI K.aJiaH: K,a6bICK,a.HbIH 17-
cypeTTeH K,apatt:bI3. Eyn cyperre 6ac enIIIeyiIII peTitt:.ue xanttcpanap 
CaHbI aJibIHFaH: 4304. 0HhIH: eKiHIIIi )KaK,TapbI: 542 =2916 "CaraH 
K,aliTanaMaJibI )KeTi )K8He Y nbr K,ypaH 6epin.ui ".uereH a.HT ( 15-cype, 
87 a.HT epirrTep caHbI). Con TaMaIIIa a.HT epirrTep caHbI (An-K,aMap 
54 All) cypeciHitt: cattaT IIIapIIIbICbIHa .uen Kenyi e3i ~3a. 
Oll.L(a 6onchIH. On AM ranaM ailHachI, HcnaM )KaJiay, nattraM6ap 
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17-cypeT. 

Keri. 0HbIH MernJrn 47 (KyMic) (0.i: nanraM6ap cypeci. 38 asrr). 
Ocnr e:Ki C<IB 6mlhIHIIIa )Kaca'IfaH riK 6yphllll \1lllKi.1mepi: 

C L>.1 :\.1-K,;n1ap-Ait cattaThI MeH cpaphl3 ce3 catthI .rra;1 KeJI~i 6ip 
T~nuwa .Jen falitt53. >ffHn: 5-t*20=lll80 He:-.1ece K,ocaii: 54*2=108 
xaK (.>-.:§.)-WbIH.:lhIK. caHhl. 20-)KuhrpMa C'fpeci Tah (bet) 9+5=14. 
n1 rr~ulr-a.»16apill:>l:H 6ip ech1n. n1 fruKafi.hm OT. OH 110CTbIK caH 
t~S-1l+220=504=36*l4). Ott eKi )KhIJI l'.ryrne:I ece6i 6ofi.hIHilla o.TI 

llo 



caH )f(eTimni MyrneJI M113att-rnpa3hI caHhI(..o:"!-)u) 108, rratlrnM6ap 
)f(\'JI.UhI3hI, Keri 3-acrraH-llioJirraH (=fa)'.>212). )KJ,rnhr )KbIJIK,hI. 
Teritt.n:e TaJI Tye 3ayaJI yaK.hIThIH atib1py FhIJihIMHhifi 6acb1. 

3yJI1<,apttai1hIH K,oc1<,ap-K,olll1<,ap, Ap1<,ap-6yK,a-8ri3xaH .uereH 
MaFhIHaJiap COFaH apHaJIFaH 6oey KepeK. 5IFHH atl.uhIH: .U8JI m1i 
apacbr ecKi att 6iTin, )f(al{a att ryap apachI. K,oc K,OJIMeH 6arn 
icTey COHhII{ HlllapaTbl. Apa6IJla eKi, aJIThI .uereH catt.n:ap COHhJH 
111IlapaThI. Tal{6aJiaphI 1<,apaMa-1<,apcb1: 1=2, 1=6. OtthIH: TYciHiri 
TypaH K,amachrtt.n:a. MhrcaJirn 6ip 6yphIIIlThI aJiaHhIK,: 34°7 I TepT 
eceJierr: 34°71*4= 136°281. 0.n:aH TeKIIleHifi opTaJihIK, 6yphIIIlhIH 
lllhIFapaMhI3: 136°281-109°281=27°. EyJI 54-AII-K,aMap,UhII{ (All 
caHaTbIHhll{) ,U8JI opTaCbl 54=27*2. 0.n:aH lllhIFa,UhI cpaph13 caHbI: 
27*40=1080. 

17-cyperril{ acThil{FhI 6eJiiriH 1<,apaJihIK,. Ott.n:a 6acThI eJIIIleM 
TaFbI COJI XaJII1CpaIIap cam~r: OHhll{ eKiHIIli 8JIIIleM1-TlK Tipeyi 
2605, 6yJI 56-cypeHiH: 75-76 MTTaphIHJJ:aFhI )l(yJIJJ:hl3.Uap opHhI 
60HhIHIJla aHT eTeMiH. 

EiJicel{i3 OJI 30p aHT .uereH a5ITTaphIHhII{ catt.n:hIK, MeHi (15-
cypeT). EyJI yrnKiJI,Uep.n:iH: 6yphIIIlTaph1: 

31°111+58°491=90°, 37°151+52°451=90°. 

Y CTil{ri yrnKiJI,UepMeH K,OChIJIFaH TYPIIepi: 

34°71+ 31°111=65°181; 58° 

491+52°451=111°341. 

OJiap.n:aH lllhIFa,UhI: 

KeliiHri caH,UhI K,ocatl caHhIHa Ke6el1:TeMi3, 6oJia,UhI rrpoTOH 
caHhI: 108*17=1836. 107-K.hI3 ()f(i6eK) caHhIHa rraliraM6ap,n:hII{ 
cype caHaT cattarr (KYMic-aft catthrn), 3aM-3aM caHhIH 1<,ocaMb13: 

{
154 

107±47 = ; 
60 

154-K,a.uaM 6yphIH )KapaJiraH. 60-lllel{6ep caH. EyJiap,UhI eKi 
eceJieliMi3: 
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107*2=214-)l(ayhap (~~.>), 
47*2=94-3aM-3a.M (>.o_;.p), 
60*2=120 .uiI-IfCK (.c...o..~) ''HaMa3-D:iHHiH. .ullu'eri (xa,IJ}IC)" 

120+94= 214. 
Ket'riHri caHD:hI 6ec eceneceK 6onaubI Macnac (..otl(':..) 1070 

yundJ1-hln,blpbIC CaHbI. 
Eip Ta:Marna Hepce 200 aKJ>IJI )J(8He aifrhmFaH K,auaM 

caHD:aphlHaH 4 7 cypeHiH eKi ece )KllbIH caHhI lllbIFaJibI: 

200+ 154=354=177*2= 2(47+92+37). 

Eip TaMa:rna Ca:H aITTbUifa:H "FbillblM <t>apbI3" CaHbllla FaK;bIJI 

caHbIH K.OCCaK, IIIhlFa,QhI: 

140+ 1080+200=1420=71 *20 

OChlFaH K.OCa:Mhl3 xa1111<]:>a,i:ap Ca:HhlH: 

1420+4304=5720= 108*53. 

53-An:-H\')KhlM ()Ky.TI,Uhl3), AxMM (6lcype, asrr). 
IIepiUITenep MeH xaJIB<t>arrap caH,LiaphlH JKalIDlCThlpi'aH! 

FhmhlM <]:>aphl3 ca:Hhl: 

4304*2+(140+ 1080)=4914*2=8608+ 1220=9828. 

0Hhl "TepT" (I_,,,&) caHblMeH xaHe meH;6ep caHLIMeH 
KepceTeMi3: 

273*36=9828. 

OiUiarr K.apal-{hl3. EypblllITap xan.rna KeneMh. l<,ypaHHbIH ea 
6acK1>I )J(eKe apimep 6enrici (MYK<ITTaFaT) A+JI+M (U.,o.) (2-cype 
&l,UhlHU3) OHblI-l Ca.Hl(hlK. MaHiII,ue 30p Man.ma xan.rp: 

l + 30+40=71, (HeMece Kimi a6x.u: 1 +6+4=11) 71±11 ={82 
60 

0Hbll-l ece.'Iepi: 71 *2=142-cyH6i.Tie. 71 *4 =284-ryrapa.il <I>apa6 
(hlahipbrc) :lKY-1ilhIJhl: 71*20=1420 (a1hbL1Llhl). Co-raH KOCbUif3H 

xanu<]:>a'Iap caHbL'\IeH 6on~mw: 108*53. Oehl eKeyiHm apaHHK 
6ypbllllbIH a.}[blpaMbB: 

118 



~ = 0 4907 ={sin 29°23
1 

108 . tg26°81 

Oehl 6yphIIIITap.UaH IIIhlfaL(hI: 
36°521+26°81=63° (rrailrnM6ap )l(aChI) o.uaH IllhIFaL(hI: 

1

6 31= 36-9=27. 
3 6 4-1=3 ' 

36°521 -bl,n:b1ph1c ynn<ln 6yphIIIIhI, o.uaH IIIhlfaL(hI: 

63+27=90; 27*40=1080; 107-27=80; 90+80=170; 

65018/ ± 11018' = {76036' 
54° 

111034' ± 65018' = {176°52' = 140° + 36°52
1 

46°161 =35°161 +11 

140=90+50; 140+ 11 =151; 42°391+31°111=73°501; 

73°501+38°1Q/=112°= 56*2; 73°501-23°5Ql=50°; 

170+50=90+80+50=220 (.uoc). 

OttaH api K,apail 6ac 6aTa, A6ail catthI: 

{

786 
678±54*2=678±108 = ; 

570 

570= 19*30 raIIIap (~_,.). 0Thipap.ua OThI3 6arr. ,I(oc caHhI 

71 *4+220= 284+220=504=36*14. 

A.uaMHhIH; aK,hIJihl )l(eTKeH fa)l(allbIII MyDKH3a K;¥PhIJihICTap ... 
Annahra IIIYKip! 4/4-1995 
K,aTeciH KeIIIip, rraH.uachIH ecip TaH;ipiM. 
K,opbIThlHL(hl,[(a aK]>IpFbI ()!(8He 6acr<.a) epHeKTiH; CbipbIH 

arnaMhI3. Apa6rna cpaphI3 ce3iHitt: Kerrrne rypi cpapy3 (9_,.9u0) 
OtthIH: caHL(hIK. MaHi 6ona.uhr: 

80+ 200+6+800= 1086. 
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Ocb1 catt )K}fbipMa aJIThI apa6rna ce3LCitt: caH,llhIK, MattiMeH 
TeH:. 5IrttH )K}fbipMa (nuupy1rn) (~.>.90) 626, aJIThI (caT) (...u1..::....) 
460. EKeyitt 1<,oc1<,aH,lla 6oJiaLChI: 

626+460= 1086. 

)l(ifbipMa aJIThIHbIH: C93L[iK caH M9Hi COHhIMeH 60Jia,llhI: 

[26] = 1086=c}:>apy3. 

On 26 (AJI-xanl1,ll) caHhI TeMip K,a3hIK,-TypaH K,aK,ITa-acrraH 
caHhL 

CotthIMeH FhDihIM c}:>apy3 6eJirici: [26] 6oJihIII llihIFaLChL 
K,a3hIHaHhIH: eH; apTbif'bI TeMip (A6a:ti). K,oCbIMllia AJIJiahrn rnyKip. 
4/4-1995. 

CoJI caHrn A6a:ti caHhIH I(ocaMhI3: 

1086+678=1764=441 *4, 

441-TypaH me caHhI. 0HhI MhIHa TYPLCe )Ka3aMhl3: 422=1764. 
8neMi epHeK. IllernyiH i3ney KepeK. OJI na TeMipre coranhr: 

42+26=62+6=68=7*4. 

TeMipnm )KaJinh1 iqphmb1cb1: 

( ls2)+(2s2p6)+(3s2+ 3p6+ 3d6)+( 4s2)=2+ 16+42+8=68. 

Can:hICThiphm :K,apaH;hl3. AJIJiahra rnyKipniK eTeMiH. 
OttbI 6bma:ti )Ka3aMhl3: 

{

94 
52±42= 10 

, 
94-3aM-3aM, 52*42=2194; 
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42 = 0_8077 ={sin 53°5t 
52 tg38°561 

98°561-38°561=60° (16-cypeT) 



HeMece 

A11.1whra UJfKip.lliK. 8.ll-MawaHu. 

T¥PAH TIPEK T0PT TAFAH ... 

cDapbI3,Uap .uereH C93LJ:iH: caH,UbIK, M8Hi, )!(llblpMa aJITbI 
.uereH ce3LJ:iH: caH,UbIK, MeHiHe TeH: 6oJIYbI TaMaura Tepe11: otka 
)J(eTeJieitui. OM.nan K,apaH:bI3: (..u.1..::.... ~..>u)=(9..>.9uO) [26] [cpapy3] 
626+460= 1086. Eac1<,aura ai1:TK,aHLJ:a cpaphI3,Uap )!(llbipMa aJITbUJ:a. 
OJI )!(llblpMa aJIThI: 1) )l(ep caHhI-TeKIIIe caHbI-Kar6a caHhI-TeMip 
(xamm) caHhI. OJI TeMip K,a3bIK,, OJI TypaH K,aK,IIa caHhI, oJI 
K.116JiaH:-Kar6a caHbI, on )J(ep MeKeHiH:, on K,aH TaMbip,UbIH: e3eri 
- ThIHhICbIH:, on ranaMII 6epiK 1<,opraH-fa)J(atthIII ure6ep K,yPbIJibIC 
6ei1:Heci. 

OcbI fa)J(atthIII caHra A6a:i1 caHbIH 1<,ocaMhI3: 1086+678= 
= 1764=441 *4=422, MyHJ.J:a 441-TypaH TaChI, AxMa.u HacaYII TaCbI. 
"CaraH .1<,ai1:TanaHMb1ur )J(eTi )J(8He YnhI K,ypaH 6ep.uiK" .uereH 
aJITThIH: (15-cype, 87 asu) caH,UbIK, MeHi 2916=542 eKeHi ai1:TbIJILJ:hI. 
,[(eMeK 522-422 =N2 =1152 ~ 33,942. 0CbUJ:aH TiK 6ypblllI yrnKin 
CbI3aMbI3: 

42 =sin 51°3 1 = tg37°53'. 
54 

,[(en coJI ceKiJI,Ui eKiHuri yrnKiJI,Ui xanrai1:MbI3. 0Hhili 
6ypbIIIIbI: 

42 =sin51°S2 =tg. 
52 

TarhI 6ipep MbICaJI: 51°281-19°281=32°; 51°41=19°+26°+6°4/= 
=45°+6°4/ O,UaH IIIblFa,UbI: 

90°+ 12°81; 53°81-12°81~41°; 

M YH.lla 6°41 MapxaH K,bip,UbIH: cane Hi eKire 6eey 6yphillihI. .. 
O.n:att urbIFaLJ:bI: 

121 



18-cypeT. 

26°34l-Hyx 6ypbIIllbI (18-cyperritt: e1mmrici). Eyn ym:Ki.JI)J;m 

6ip eJIIIIeyillli J5 , OJI e3i aymrn SJIIlleyilll Heri3i eKeHi ManiM. 
CoraH 6aiillaHbICTbI: 

122 

1086 ±32 = { 1118 = sooFs . 
1054 = 432 + 622 



KeMiHri hIDKpa caHhI 622, ,n:eyip caHhI 54*8=108*4=432. 
AJiralllKJ>I caH eymrnniK caH on TepT K,aCHerri K,ypbIJihIC Tac 
arnynaphIH TeH;. On Mhrnay: 3YMPY.n:-hl,n:biphIC rraH:raM6ap TaChI, 
6y1maH-6epiK K;yphIJihIC (61-cype, 6 <UIT). 0HaH KeH:iH Kar6aHhIH; 
K,apa TaChl )1(8He AxMa,n: 5Iccaytt (TypKiCTaH-TypaH TaCbI) TaChl. 

OH:narr K,apacaH;hI3 MYHJJ:a rIDKaHhIII Chip )l(aThip. 
A:llThIJIFaH <Paphl3,Uap caHhIHa eKi caH 1<,ocaMhl3. 0HhIH: 

6ipi 47-cypeHiH: )l(lfhlH caHhI aJIThI eceneHreH 6(47), eKiHillici 
K,oprachrn (82) OThI3 eceneHreH (on )l(e6pall:hIJI caHhI 6ona,n:h1): 

1086+6( 4 7)+ 82*30= 1086+6* 177 + 2460= 

=1086+ 1064+2460=4608= 256*18 

Myima 256-Hyp caH. ,I(eMeK OH cerb MhlH: ranaM HyphI 
lllhIFa,[J;hl. 

OcbDiap MeH · 6aH:naHh!CThI TOJlhIII )l(aTK,aH ofu:Iap Kene.n:i. 
OK,bipMaH e3i o:Hnachrn. 

Am:ralrra rnyr<lp. 811-MalllaHH. 



011-<J>apa6M KOCMOllOrMflCbl 

KIPICIIE 

)l(MblpMaCbIHillbl FaCblp,IlbIH, eH, ipi FhlJibIMH )KeTicTiri: 6ipiHIIIi­

)leH, aTOM meriH )Kapbm I\YaT a.JIY 6onca; eKiHini.ueH, acrraH :meMitte 

(KOCMOCI\a) ¥my, a.uaM ¥JJlbipy, KeMe ¥JJlbipy. 

)[{ep rnaphIHhIH. AMepttKa MaTepttritt.ue, A3tt».ua EaH:l\OH.hip Koc­

MO.IlpOM.IlaphIHaH K0KKe aThIJIFaH paKeTa.JiapMeH KeIITereH ¥JITTbIH,, 

.uiHHiH. eKin.uepi carrap rneKTi. CoHbIH. 6ipi - M¥ChIJIMaH 6a.JiaChI, 

l\a3al\ TOl\Tap e.ui . 

.6¥JI rnpttxtt OKHra 6yKiJI a.uaM 6a.JiaCbIHhIH, oH: cattaChIH I\aTThI 

6ip cinKitt.uipirr, )l(aH,a )l(OFaphI caThIFa KeTepreH Ke3eH,i. K,oraMHhIH, 

KeH:6ip Ca5ICM TOIITaphl M¥HhJ m.uepiHiH, Mal\CaThIHa l\apaH: 6eH:iM.ue­

yre ThiphICK:aHhI .ua 6enrini. Oehl )1(8HiH.ue 6iptterne MhICa.JI KenTi­

pei:fiK. Eip Fa.JihIMHhIH. aH:Tl\aHhI 6ap: "A.uaM 6a.JiachIHhIH, FhIJihIMH 

rn6hIChIH 83 rraH:.uachrna )l(apary )KOJihIH rrepirnTenep I\apacThiphm 

)l(aTl\aH.ua, rnaH:TaH OHbI a.Jia Ca.Jihm a.uaM,IlhI a3.IlhipyFa I\OJI.IlaHa.IlhI". 

ATOM)lhII\ Kapy I\OJI,IlaHhIII, )KaIIOH Xa.JII\hlH arraTI\a ¥llihipary COHhII{ 

6ip K,aciperri Typi. 

EKiHiui 6ip aTettcTiK MaK,caTKa TiKeneH: rraH:.ua.JiaHrnH ynKeH 

)l(gHT «IO. farap11H KOCMOCTa 6oJihIII Ken.ui. Ott.Ila ellll\aH,IlaH TdH,ipi 

)KOK, eKeH» .uerettii-I ecTirett.ue, MeHiH, a3a 6oH:hIM - K,a3a 6oJI,IlhI, 

3gpeM ¥lllThI. Oehl MaFhIHa,IlaFhI ce3.ui M¥ca rrai1FaM6apra aH:TK,aH 

I1eprayhrn (ct>apaoH) ce3i ecKe Tyce.ui. Jl:eMeK, 6i3 I\aHllla pyxaH11 

Mg.uem1 KeTepinceK Te M¥ca 3aMaHhIHaH, ITeprayhIH gcepiHeH aph1-

na anMacaK, KepeK. 

OcbJ OKHFa )KSHiH.ue FbIJihIMHhIH, K83i )l(eTKeH lllhIH.IlhIKI\a 

)l(yriHeJiiK. ITeprayhrn farnaH: .uereH: "MarnH KyH:reH I\hilllTaH 

611iK M¥Hapa Ca.JihIH,.IlaplllhI. MeH coraH lllbIFhm !\apaH:hrn, fonKiM 

M¥CaHhTH, TgKipiHe Ke3.uecepMiH. EipaK oraH MeH ceH6eH:MiH. Me­

HeH 6acK:a ceH.uep.ue TgH,ipi )l(OI\" ,LJ,ereH. Con ITeprnyhrn eniH a.JihIII 

K:alllK:aH M¥caHhI K:YhIII )l(eTKeH Ke3,Ile, M¥ca AnnaHhIH: gMipiMeH 
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I\OnhIH.IJ,aFhI aca TaRFbIMeH Hin .napHRCbIH eKi )l{apbm eTin lllbIKJ\aH, 

OHbI eKlllenen I\yhm Kene )l{aTI\aH TieprnyblH dCKepi Hin cyhrna 

KeTin )1{01\ 6on,Ubl. Ocb1 )1{0HiH.ne I\¥paH.na 6brnaii .neniHreH: «Ce­

HeH KettiHrire ynri 6ony yllliH .neHeH:.ni I\¥TI\apaMbI3». Pachrn.na 

a;:i:aM,n:ap,n:bIH: Ke6i aRrrapbIMbI3,n:aH xa6apcbI3 ( 10-cype, 92-aRT, Xa­

nmpa Anrnii ay.napMaCbI). I\a3ipri FbinbIMHbIH: 3eprreynepi 6otthIH­

urn, con c:t>apaoH EKimui PaM3ecTiH: M¥parepi MapKeHrnecTbIH: My­

MHRCbIH alllhm 3eprrey,LJ,eH TyiiinreH I\OpbITbIH.!J,bl. Ett6nttR,n:a (IH)l{in) 

M¥caHhI l\YFaH TieprnyhIH.!J,bI Tett:i3 ~TThI ,n:ereH IIIbIHJJ:bII\. Eipa1<: 

TaFbI 6ip yiinecneiiTiH Hdpce MapKeHrnec ,n:eHeci Tett:i3,n:t.; 6onFaHbI 

pac, 6ipa1< on ern1<:aH,n:aii 6¥3binMatt ca1<:TanFaH. E¥fl MdceneHiH: me­

rnyiH cppam.i:y3 FanhIMbI - ,n:dpirep-xttpypr Mopttc EyKen I\¥paHHaH 

TaTil\aH. OchIFaH 6ai:i:natthICThI on "I\¥paH )l{dHe I<:a3ipri FhIJlbIM" 

("KopaH H cospeMeHHaR HayKa'', 1976-1980) aTThI Kirnn )l{a3FaH. 

0Hh!H: eH:6eriH)J,e KocMononrn Mdcenenepi ne Ken. ("Ka3aHb H Hn­

raH'', 1993). 

EKiHrni )l{aFbrnaH, IIIbIH)J,bII\ i3nereH FanhIM)J.ap AnnaHblH: 

)l{apaTl\aH FanaMbIHbIH; COHllla KeH:, COHIIIaMa 6epiK, COHIIIaMa 

KepiKTi Fa)l{atthm M¥F)l{H.3a eKeHiH ce3in lllbIH:Fa 6ac tte.ni. 

McnaM FanbIM)J.apb1 6¥fl "KocMoHaBTHKa iciH" KyTnereH 

)l{a1-1,anhll\ ,n:en 6inreH )KOi\. 8ttTKeHi I\¥paH.na: KeKKe ¥lllY TdH;ipiHiH: 

1<:on,n:ayh1MeH epeKIIIe 1<:yan1eH 6onMal\ ,LJ,ereH aRT 6ap (55-cype, 33-

aRT): "cHi )l{bIH MeH a.naM3aT rn6h1! KeKTep MeH )l{ep,LJ,iH: llleKTepi­

MeH eTyre IIIaManapbn~ Kence eTiH:,LJ,ep. 8Te anJVm:HcbIH;,LJ,ap! Eipal\ 

6ip 1<:yaTneH eTe anachIH:.nap''. 

AMepttKa KOCMOHaBTapbI Ali 6eTiHe 6apbm 1<:aiiT1<:aH.na ttc­

naM Fanb1M,n:apb1 naiirnM6apbIMbI3.!J,hIH 6ip xa.n11ciH rnpaTThI. 

Apa6Tap.!l,bIH: HCJiaMHaH 6:¥pbIHFbl F¥PTibIH CbIHarr OJI Kici 6hrnaii .ne­

reH: "AiiFa ceH.nep Ta6hIH6a1-u1,ap. On TdH:ipi eMec. On .na OChI )l{ep 

ceKin.ni TayTac. Eip 3aMatt.napna a.naM 6anacb1 OHbIH: 6eTiH.ne 1<:a.naM 

6achm )l{ypeTiH 6ona.nb1" - µ,en. On Ke3.neri Kdnipnep naiirnM6ap.nb1 

)l{MFaHIIIbI .nereH e.ni. Onai1 eMec, OH TepT FaChip rnaMaCbI 6¥phrn 

attTbIJIFaH IllbIH.!J,bll\Tbl 6i3 l\a3ip 03 K03iMi36eH Kep.niK. 

ART xa)J,HCI\a cyi:i:eHreH HCJiaM FMbIM.D,apbI )l{aH aRMaH FbinbIM 

)l{OJihIHa TycTi. A,n:aM 6anachIHhIH: Tapttxhrn.na "f hIJibIMHbIH: anThrn" 

.ndyipi eciriH KeH:iHeH arnThI. Eiptterne FaCbip 6otthI HcnaM FbIJibIMbI 
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6aprrbII\ rarraMHbIH: FbIJiblMH KiH,r:i:iri 6orr,[{bl. 0HbIH: 6gpiH Tarr.nan 
:>KaTnaH: TeK 6errrirri 6ip Mb1cau,r:i:b1 ecKe carraifhil\IIIbI. 

fo3,r:i:ia F¥.JlaMa 6a6aMb13 86y Hacb1p grr-<!>apa611 3aMaHhrn,r:i:a 
(IX-X racb1p) A3IDI,r:i:a-Eama.n:rn 11crraM xarrttcpaTbI 6orr,r:i:h1. CoHbIMeH 
l\aTap Eyporra.n:a (Kop,r:i:oBa-l1cnaHH51) ttcrraMHbIH: eKiHIIIi-eyporrarrbII\ 
xarrmpaTbI 6orr,r:i:b1. 

fo3,r:i:ia 3aMaHbIMI>l3,[{aFbl 6aprrbII\ FaJibIM.IJ:ap carraCblHbIH; Heri3i 
corr xarrttcparrap,r:i:aH Mttpac 6orr1>m Kerre,r:i:i. OcbIHhIH: illlitt.r:i:e KOC­
MoHaBTHKa carraCbIHa FhlJihIMH TeXHHKa.TlhII\ Mbll\Thl Hef13 CarrFaH 
6i3,r:i:ia 6a6aMhI3 grr-<!>apa611. 

0Tb1pap rnrr1>1paF1>rn,r:i:a .n:y1rnere KerrreH rprnMa grr-<!>apa6ttre 
M¥Parep 6orra OT1>1p1>m, 6yrittri KOCMOHaBTHKa 6aH:rraM,r:i:ap1>1 tteri3i-

. . 
MeH 01\blpMaH,[{bl TaHbICTbipy,r:i:bI MIH,[{eT Kep,r:i:lK. 

A3tt51 Kitt,r:i:iritt.r:i:e opttarracl\aH .KaJal\CTaH :>Kepitt,r:i:eri Eaifl\OH:hip 
KOCMOHaBTHKaHbIH: T¥H:Fbllll 6eciri 6orr,r:i:bI. Oc1>rnap :>KeHiH,r:i:e TaMa­
IIIa lllbIH.[{bII\TbIH: 6eTiH arnaifhII\. b¥JI M:}Cerrettia FbIJihIMH, Tap11xH, 
,n:iHH :>KaFbIHaH, Tgpfitt:erriK MgHiH yar1>13,n:aH: OTblpbm, K0f1Ke 6errrici3 

.... 
HCrraMHbIH: KOCMOHaBTHKaJihII\ lJilMIHlH: Tepea Her13,n:ep1MeH a3.[{araH 
MaFJI¥Marrap KerrTipeifiK. 

HCJIAM KOCMOJIOrIDIC:hl 

Mttrraxa Kaytttt51 - ..ol_yo.~ .S. # . 
HcrraM FhIJibIMhIHhIH: rarraMHhIH: :>Kaparry, .n:aMY MgcerreciH MT­

Tap MeH xa,r:i:ttcrnpra cyH:ettin 6nrnaif cmrnrraH:,r:i:1>1. EaprrbII\ Max­
rryxarrap,r:i:aH 6¥pbIH TgaipiM 6ip fayhap - H¥P :>KapaTI\aH (e3 
H¥PhIHaH 6errrett). Orr Tgaipitti:ri: :}MipiMeH OT :>K:}He cy cmrnTTbI 
6orr1>m 6errittreH. Oc1>1 eKeyittia ra:>Kaifbm gpeKeTiMeH 6yKirr rarraM 
rraif.n:a 6oJiraH, 51FHH :>Kep nJiaHeTacbI rraif,n:a 6oJiraH. AJiraIIIKbI 
KeJieMi l\aF6a optt1>1 l\arnprr1>1 ratta 6orrraH. Orr 6apa-6apa ¥JIFaif1>m, 
Keaeifirr, 6yrittri C¥JIY .n:a, 1\¥.IJ:iperri rypitte KerrreH. )l(ep.n:i a,r:i:aM 6a­
Jiacbrna TeceHilll eTKeH. Tayrrap11:1>1 l\a3bll\ eTirr l\ar1>m 6eKiTKeH. 

01\nipMaHra rycitti:irri 6orry1>1 yllliH 6i3 apa6 arrcpaBHTiH tteri3re 
arraM1>I3, eifTKeHi .K¥Patt KgpiM apa6 Tirritt,r:i:e KerrreH. 
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Apa6 ampae1.ni caHAbl~ MaHiMeH. 

PeT Apa6 )Kalla CaH PeT Apa6 )Kalla Catt 

1 I A 1 15 u.<. .u 800 

2 '-,..> E 2 16 ..!:. m 9 

3 ..::... M 400 17 j;, 900 

4 w c 500 18 t F 70 

5 e:: )K 3 19 t 1000 

6 c x 8 20 u <l> 80 

7 t x 600 21 " I\ 100 

8 .l .u 4 22 .ll K 20 

9 ~ 3 700 23 J JI 30 

10 _) p 200 24 {" M 40 

11 j 3 7 25 lJ H 50 

12 iJ" c 60 26 0 h 5 

13 J:. Ill 300 27 J y 6 

14 (.}"' c 90 28 l.j 11 10 

8pirnep.n;i caH.n;aphr 6oH:hrnIIIa perren, ceri3 ce3 l\¥I)arnH: 
AE)K):(=1+2+3+4= 10; 
hY3 =5+6+7 = 18; 
XTH =8+9+ 10 = 27; 
KJIMH =20+ 30+40+50 = 140; 
Cf<DC =60+ 70+80+90 = 300; 
l\PlllT =100+200+300+400 = 1000; 
cx,n; =500+600+100 = 1800; 
,D;3f,= 800+900+ 1000 = 2700; 

Am:PaBHT KecTeciH.n;e MaFhrna Ken, conap.n;hIH, iIIIiH.n;e 6ip eKe­
yiH KenTipeMi3. EacK,a KecTe.n;e 6ipiHIIIi "a", aK,hrpFhIChI "H:" eKeyiH 
K,aTap OK,hrcaK, 6ona.n;hr AH:, K,occaK, 6ona.n;hr 1+10 = 11. OchIHhI 6i3 
AH: caHJ>I .n;err anaMhI3. 

KeH:iHri KecTe.n;e 6acK,hI rnpT dpirr 10 caHhIH K,¥paH:.n;hI, con 6oH:­
hIHIIIa on KecTeHi AE)l{,LI; ece6i .n;err arni1.n;hr. On KecTe.n;e KettiHri eKi 
ce3 (anThI dpirr) fopi l\OChIMIIIa HOl\aTThI dpirrTep. Onap KettiHHeH 
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I\OCbrnraHn,ap; TeriH)J.e epTe 3aMaH)J,a 6apJibII\ ;}pin 22 FaHa 6orrraH, 
.SIFHH I\Ocar1 caHbI 6orrraH: 11 ><2 =22. 

Kiwi AE)J{)J, ece6i )J,ereH 6ip g.uic TaFbI 6ap. On 6ottbIHllla 
caHnap)J.hlH rneri 10. EKi AI>)J()], apacbrn,naFbI KaTbIHac Mhrna.uaH:: 

1 = 1 20 - 8 200 - 8 
2 = 2 30 - 6 300 - 0 
3 = 3 40 - 4 400 - 4 
4=4 
5=5 50-1 500-8 
6=6 60-0 600-0 
7=7 70-10 700-4 
8=8 80-8 800-8 
9=9 90-6 900-0 

10 = 10 100-9 1000-4 
Oehl attTblJIFaII -ryciHi:Krep AcrraH MeH )l(ep.D;itt: opTal\ Tini 60-

nhlrr rn6hrnanhl. OcbI oprnl\ Tim~i rraii.nanaHhIII Kerr M;}cenere KOJI 
C03hIII. ~PT)'J)Jii caTJanaH )Kaaa rriKips1ep KeJITipyre 6orranh1. 

CoHblf! 6ipillUe :>Kal{hIJihlII. a,uac'.bm, rnaTaCbIII KeTnec ymiH apKa 
C\'11eihiH eKi Hdpce 6ap. 0HhlH 6ipi a.SIT neH xa.uuc, eKiHinici Ka3ipri 
.J.~.l.Ji TaOHFaT fblJI'.bIM.J.3ph1. 0Cbl eKeyiHil{ aiiTKaHhI .lJJI 6ip iKep.J.eH 
lllhlll;Ca. WhIHllhIK COHila .uerr 6ineMi3. 

AttTbLlFaH eKeyiHiH ycriHe KOC'.bl\lllla Tafbl 6ip HJpce 6ap, OJI 

KtiHe 3a~!3.H..J.ap.JaH Ka.1.raH \!.;l.J.eHH L-.i:+lJanap. TaH6anhI TaCTap. 
Oehl yweyiHiH attTKaHbI 6ip :rKep.J.eH IllhitaThIH 6onca. coHaH 
aIIblpbL1\W.H.hI3. 

aoy-Hacbip ,;1.1-c:Dapafor 831HlH KocMonormi:rn apHa.lFaH 
eH6eriH::te: naHr1.nr6apbl\1hl3.JaH OHhlH CaKa6aChl H6H f a6.:wsrna 
)Ka66ap q_-parnH eKeH: "T~HipiHiH e11. aJIFaIIIKhI JKapan:aHhI He 60.11-

.J.hl eKeH ·· - .::i:err n.:aJ<UhL Onrn rraf1Fa\16aph1Mbl3 : .. On nrurra:-.16ap..'1bIH: 
a+-phI. Ifa Jf\a66ap ... - .'len JKayan 6ep.::i.i. 

CaH.J.hLlhffhl: l l + 156+82+ 11, 206=566. 
OcwHbI 6i3 6ac xa:mc ara.JbIK. E~:i apa.::ra T01'.-rana KeTeTiH 01p 

H~pce H+-P - c~yneHiH. :1KapbI1'."TbIB rnpa:1y M~ceneci. T ~HipiHia 
JKap3TK3H .:iymiecitt.'le ew6ip 3Kay. 6oc opbIH JKOK TaMarna. h.Tp.::re;-:ii. 
K8piKii. 6epiK l0f.°Ph~Jlh!C. 

f a.na~tJbI rq_-payww 6ec rnn Tenitt apHaynbI 6efiHenepi 6ap. OT 
6d!Heci - repT \TIIKin A-.:JK :a..:ea 6ef!Heci - ceri3 yml'i.:i iK3K. cy 6eil-

l 2S 



tteci - )KHhipMa ynIKirr )Ka!\, )Kep 6elitteci - arrThI wapwhI ( TeKwe ), 

~,llhI3 3aT 6elitteci - 6ec 6¥pbIIIIThI OH eKi )Ka!\. M¥HhI KerrTipy,lleri 

Mal\CaT FaJiaMH 3arrap,llbltt; T¥Pal\Thl haH)J.HC -1\H~C reoMeTpH~JlhII\­

CHMMeTpH~JlhII\ 6elitteci 6ap ,llerett ce3. Orrap,llhitt; 6epiK I\¥PhIJihIC 
)Kacay)J.aFhI tten31 ochI errweM,llecTiritt,lle . 

..6¥JI )Kettitt,lle 1\¥.patt,lla awhII\ aiiThIJIFaH. Mh1carrb1, 56-cype: 

Arr-Yal\HFa ~,llhI3,llhI acnatt I\¥PhIJihIChIHa apttarrrntt. Ott,lla 

6nrnali )J.erett Mrrap 6ap: ":>K¥Jl,I1,hI3,llhI acnaH I\¥PhIJihIChIMeH aHT 

eTeMiH. Eirrcett;,llep 6¥JI 3op aHT ( cepT)" ("75-76 Mrrap"). (OHhitt: 

caH,llhII\ M~mi 2605). 

0)1.aH KeiiiH 6epiK I\¥PhIJibICThI, KepiKTi, aHHaJIMaJihI )KeTi 

xaT KeK ryparrhI aiiThIJIFaH a~rrap 6ap. MbICaJihI, 78-cype,lle 

"Y cTepitt:e )KeTi xaT 6epiK KeK I\¥P,llhII\" ( 12 a~T) HeMece 15-cype,lle 
I1ai1rnM6apbIMhI3Fa 6hrnai1: )J.ereH: "CarnH aiiHarrMaJihI )KeTi )K;me 

¥rrhI 1\¥.paH 6ep,lliK" (87 a~T). (CaH)J.hII\ MdHi 2916 = 542
). 

A,n:aM 6arracbIHhitt: al\hIJihI )KeTnec rnMarna ChipJihI, Kyp,llerri 

I\¥PhIJihICThI FarraM,llhI OChI,llaH att;rnpyrn 6orra,llhI. CoHay KeKTeri 

T¥MaH,llhII\Tap MeH ~,llhI3,llap T06hrnaH 6acrnn, rarraKTHKa­

rrap J\¥Phl1IhIChI, )Kep I\blpTbIChIHa ,lleHiH, OH)J.a Ken 3arrapMeH, 

eciM)J.iKTepre ,lleliiH, )KaHyaprraprn ,lleH:iH, al\hIJI Heci a)J.aMFa )J.eiiiH 

- dpl\aHChIHhitt: ·e3 opHhI 6ap, e3 eMipi 6ap, e3 epici 6ap. CoHhitt: fopi 

6epiK J\¥Phl1IhIC 3att;,llhIJihII\Tapbl apl\bIJlhl T¥Pal\TaHFaH. 

Orr J\¥Phl1IhICThI 6i3 6aJII\hIFaH rncrnH cyhm I\aThm naii)J.a 

6orrFaH, Ken I\blpJibI I\¥PhIIll KpHCTaJIMeH CaJibICTbipaMbI3. f arraM)lhI 

I\¥PaywhI 6ec TeKTitt: 6ec ryprri errweM.uec 6epiK 6eliHeci 6ap eKe­

HiH OChI,llaH TyciHyre 6orra,llbl. 

J\¥paH,lla 85-cype 8rr-..6yp~, - ~FHH (~,llhl3) M¥HapacbI. ..6¥JI 

KYH,ll~ri ~CTPOHOM~ FhIJihIMhIH,llaFhl OH eKi TOTI, OH eKi aHrrhII\ )KdHe 

OH eK1 )KhIJI MYIIIeJI)J.lK M¥Haparrap. 
EKiHrni )KaFbIHaH aiiThIJIFaH 15-cype drr-XH)l{Hp me. 0H,lla )KeTi 

I\aHTa I\aHTarrayrnhI aHThIJI,llhl. 0Hhl OH eKi M¥HapaMeH CaJibICThI­

pbIII I\apa.JibII\: 

242 = 31+211 -~_) -15 

242 = 31+211 -1.l.u.Je;: -85 

15 ........... x = 8 
85 . . . . . . . . . . . 6+9 = 2+6 = 8 
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5IFHH: 2+6 = 8, eri3 - ceri3 Hert3,n.e. 

EKimni 1KaFbIHaH: _!2_ = 0, 1764 7 = sin 10° 101 

85 

1 QO } 01 =6101=570+40 rraHFaM6ap,D.blK, KeJireH )l(blJibl, ¥ Jlbl 

l\¥-patt Tye Kett )l(bIJI. 

Apa6wa - gn-Eypy)l( ,n.ereH ce3 opTaK, ce3. On KyHttil{ aiiHaJihIC 

- 6¥pbIJihIC rnel{6ep, K,oprnH 6¥pbIWTapb1 ,n.ereH ce3. 

Ty3y ChI3hII\ nett rneH,6epniK aiiHanbIC apacbrn,n.a epeK­

we K,aTbrnacrap 6ap. OtthI TyciHy yrniH Kerr enweM,n.i Kel{icTiK 

MaFbIHaCbIH 6iny KepeK. Eenrini 6ip enweM,n.i waplllbI CbI3aMhI3 

Qn I. 
1111 

OtthU{ Kepriwi 6ona,n.h1 J2 = 1,4142 ... b¥JI weKci3 KeTe 6epeTiH 

6enweKTi caH. 5IrHH 6acK,bI maplllbIMeH enweM,n.ec eMec. TeKrnettiH. 

. . . . . .J12 +1 2 +1 2 =-l3 
KeJieM)J.lK Kepnwrn aJICaI\ OJI .na con ceKIJI.IU: = 

ff-;I - fs I r;:5 -=1,732 ... EKi wapillbIHhlll Kepriilli (
2
)+(.,/3) - v) , 6ona,ri;b '\/:J -

=2,236 ... illeH,6ep.n.iH. epiciHe K,aTbICTbl 1t = 3, 14. OJI COJI CIUIK,Tbl. 

Onai1 6onrnH,n,a MgceneHi K:aJiai1 wewy KepeK? EpTe 3aMatt,n.a 

6¥JI M;;Jcene Ken FaJibIM.D,ap,n,bI TOnFaH.D,blpFaH. 0Hhl rneilly,n.iH. eH, ,n,;;in, 

)l(eH,iJI TafoH'H )l(OJiblH Tam<:aH FaJiblM)J.ap,n,bIH, aJI.D,bil{Fbl K,aTapbIH.D,a 

gn-<l>apa611 6onrnH. 

On Kici aiin<:aH: "l\¥-phrnhICThI 3aTTbIH. e3iHe T;;JH l\¥-pbIJihICThIK, 

enweyitt I<:OJI)J.atty KepeK" ,n.en. Mb1canh1, 6enweK-6enweK 3aTTbI, 

Man,n.hI, a1<:rnaHbI caHarntt.n:a )l(aH caHJ(bII<: ecen KepeK (apHcpMeTHKa). 

An f\¥-PbIJibICTbI 3aTThI enmeyre J<:¥PhIJibIC ;;i)J.ici - haH)J.ac-reoMeTpm.1 

KepeK. )J,eMeK J\¥PbIIlbICTbl 3aTTbl Cbl3Y JKOJibIMeH CaJiblHFaH 6ei1He 

Kerr emueM.a:i KeH,icTiK 6eH:tte 6onaJJ;bI. FanaMHhIH. J<:¥PhIIIhIC Heri3i 

ocbrnJJ;a. CornH MbICaJI KeJnipeMi3. ( J-cypeT). 

5ipniK wapIIIbI atfttanacbma we1-1:6ep ChI3JJ:bIK. On OH eKi attJihIK, 

)KLlJlJJ.hII<:- Mywen M¥Hapa wel{6epi ceKiJIJJ;i. 0HhIH: iwitt,n.e CbI3hIJIFaH 

wapwhr T¥-paH 1<:a1<:nacbIHhIH, JK¥fl,D.bl3 waprnhIChI ChIH,D.bI. OttbII-l Kep­

rimiH JKOFapbr,n.a JKanrncTbip.D.bI!(. OttaH JKa1-1,a ywKiJI IllbIK,TbI. 0HhIH, 
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¥3hIH )l(aFhI J3 . OttaH TaFhI )l(a~a yrnKin.JJ,ep IIIhIFapa 6epyre 6ona­

)J,hl. 

8n-<l>apa611.JJ,i~ FhlJihIMH e~6eKTepiHe Heri3 6onraH OChl J)J,iC. 

Con 6oiihIHIIIa 1-cyperre 6iptterne yrnKin.JJ,ep 6epin.JJ,i. E¥JI haHJJ,ac-

1\ttac (reoMeTpmrnhII\) JJJ,ic epTe 3aMaHJJ,a hl,n:hiphIC rrai1FaM6ap.JJ,aH 

f\aJIFaH M¥Pa JJ,err 6iny KepeK. On Kicitti~ HhICrrhI aThI Macnac ynIKin 

6onraH. YrnKin 6apnhII\ .£\¥PhIJihICThI 3aTThI~ aTOMhI ChIH)J,hI HJpce. 

Con hl.JJ,hipL1c eniHeH - MhIChip.JJ,aH (Ernrrerrett) OI\LIFaH 

rpeK FaJihIMhI I1M¢arop ipi reoMeTp 6onraH. Orr e3iHi~ FhIJihIMH 

yM:ipMecitt.JJ,eri - AKa.JJ,eMmIHhI~ KaK:rrachrna 6brnaM: JJ,err )l(a3hIIT 

I\Ottca KepeK: "feoMeTpH.HHhI 6irrMereHJJ,ep KipMecitt" - JJ,err. Con 

ynri DnaToHra Mttpac 6on;:i;h1 ... corr ynri Jn-<l>apa6me MHpac 6on­

,ll,hl. 

an-<l>apa6tt.z:Jj~ KOCMOnorn.HChIHa opanatthll\. 

AnFaIIII\hl - rayhap H¥P,L1,bl~ )l(iKTenirr, rnpanhm, ,naMhIFaH )1(0-

nhIH Jn-<l>apa6M I\hICI\a Typ,ll,e 6brnaM. c11rrarrai1.,L1,hl. 

3op K:yaTThI H¥pnhI l\OCrranap aM:ttanhICTa, apanacrn, )l(apLI­

nhICTa, l\OChIJihICTa 6iptterne 6onraH. lrnKi l\hl3Y Kylliettirr KepHe­

reH)l,e )1(¥JI,ll,hI3 TeKTI 3aT )l(apbIJihlIT ayhiphI TeMeH, )l(e~IJII )1(0Faph1 

¥II1I\aH. Oprn.JJ,a eKeyitte oprnl\ 3aT TaFhI l\aJIFaH. Con )l(aphrnh1c­

rnp,L1,a )K¥JI,ll,hI3,nap, KeKTep, )l(ep )l(JHe 6acK:a 3arrap rrai1.,L1,a 6onhm 

OThlpFaH. 

)l{eTi xaT KeK a)l,aM 6anaChIHa apHaJIFaH MeKeH. 0Hbl~ Chip CH­

rraThl }\¥paH,L1,a TOnhII\ 6epinreH. Ei3.rd~ rraf:iraM6aphIMbI3Fa "CaraH 

K:aHTanayllihI )l(eTi )J{JHe ¥ nLI J\¥paH 6epin,L1,i" ( 15-87) ,L1,ereH a.HT 

OChIHhl~ HIIIapaThl. 

EacK:allia aHTI\aH)l,a a)l,aMra apttatthI 6enittreH )1(¥JI,ll,hI3-Kytt 

aM.ttanhIGhIH,ll,aFhI HeKepnepiMeH. Ta611raT ,L1,ytt11eci Hen3IH,ll,e 

OChI a,L1,aM yrniH OChI we~6ep,L1,e con rn611raT a,L1,aMra 6eM:tte 6ip 

6acrra opHhI ceKin.JJ,i Kirnrr-)Ka~aJ1hII\ llibIFaphm OThipa,ll,hI. 8n­

<l>apa611,L1,hI~ "Ta611raT MaT6yraT" ,L1,eretti OChIFaH Kene,ll,i. Ta611raT 

JJ,yHtteciH 3eprrey,L1,e, rnHy,ll,a a,L1,aMra 6epinreH ¥JihI lfycK:ay 6ap. On 

- J\¥paH. Ta611raT ,L1,yH11ecitti~ 6apnhIK: Chip - c1maThI COH,ll,a 6ap. 

Con }\¥paH)l,hI 6acllihIJihil\l\a anraH a,L1,aM, a,ll,<L'I HMeTrreH i3.I:Iettce, 

orr TaMallia rn6b1crnpra )l(eTIIeKwi. Ei3,ll,i~ Jn-<l>apa611 6a6aMhI3)J,hI~ 

FhIJihIMH )KOnhI con 6onraH. ErnK:aH,L1,aH. ,L1,ytt11erc l\hI3hil\rraM., 6apnbIK: 
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1-cypeT. 

t:n.npm IIIhIH..lhlK :iKOITuma caprr erKeH ;;iyrrue 6a6aMbl3llbffl Ta.f.mrna 

~mpacrapw 6i3.Jepre achL1 K33bIHa. 

a.1-cflapaOH..JbIH. h.Unro.'lClnU! Heri3.:iepi Ka3ipri fhl.Jibl"'fHbIH 

ra6bICTapb1Hi.l ElTe :iKaKbIH eKeHiH Kepe:\ti3. 0.'1 faRa eMeC. 6apnbIK 

fbJ:lhlM JKJHe eHep ca1acbm.Ja ;;i.rr-<Dapa6n 6apJrhIK a.JaM 6a.n:achr 

yrniH. na!trai\16ap.1ap.:iaH Kei:iiHri eKiHwi \::CTa3. Ka3ipri fhI.TolM!la 

6acUihI.1bIK ophlH a1hm cnhlpraH Eyporra e.1.:repiH FbLThIMFa o~naH 

HC.13.~! f3.lbP.l.'.l::lpbIHbiH t'H 3..1.::IbIHfbI K3TapbIH.2a Jn-<Dapa5n 1+-P· 
Eyr0na e.uepiHiH n6nraT rhr,1be.1hmbIH .Ja~ry TapHXbIH n-:a3raH 

f'J.;lbL\lJ::lpbl 83.1epiHe r.:ern 6aCllibI 00.lf::l.H eKi a:IaM.!IhI 3.:UbI".!eH 

~nafL:rn. 0.1:.i.r ~:1-<Dapa6n )KJHe A6.1;.Tac1H l I6H Orna t_ABnueHHa). 
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fi¥JI apa.n;a H6H C1rnaHhIIJ: e3i ~n-<l>apa611,n;eH TaF1m11M aJIFaH a.n;aM 
• I"' 

eKCHlH ecKe aJiaTbIH ooncaK,, FhIJlbIMHhll{ IIIaMllibipaFblH )l(aFyllihl 

~n-<Dapa6H. 

8n-<Dapa611.n;bII{ 6yrittri KOCMOHaBTHKa canac1rna tteri3 6onrnH 

TaMallia el{6eKTepi 6ap. Con M11pacT11 llIOnhm eTettiK. CoHhII{ an­

.n;1rn,n;a K,OChIMllia aH:rn KCTepniK KOCMOnOfHHnbIK, a3 MaFn¥~faTK,a 

TOK,TaHbIK,. 

F A.JIAMH l\¥Phl.JihIC liO.JIMhIChl , 

Ap11cTatt6arr FHMapaTbrna 6aH:natt11cTbI 6i3 acrraH K,¥PhIJI11c11-

HbII{ 6ip TYPiH T¥PaH 1<,a1<,rracb1 arnrnH e.n;iK. On e3i pachrn,n;a FaJiaMH 
1<,a1<,rra, KOCMOC 1<,a1<,rracb1 ,n;eyre 6ona.n;h1. Con 1<a1<,rraHhII{ 6eH:HeciH 

Heri3re aJihIII, 6ac 6aTaHbII{ FaJiaM K.¥PbIJibIChIHa TaMarna 6aH:na­

HbICThI eKeHiH 1<apaMaK,IIbI3. (2-cypeT). 

An,D;blMCH I\¥paH aHTbIHaH 6aCIIlblJlblK,K,a y3iH.n;i KenTipeMi3: 

"AnnaHhII{ KiTa6hrn,n;an1 aH:nap,n;bII{ caHbI OH eKi. .6¥Jiap.n;hII{ 

TepTeyi K,¥PMerri aH:nap" (9-cype, 36 aHT). J:\¥pMerri aMnap: 

3¥JIK,aF,n;a, 3¥JIXH)l()l(a, MyxappaM')l(~He pe)l(err. 

)l(ornpbl):i:a 6i3 An-Eyp~ - acrraH Mi_[Hapacb1 .n;ereH):(i Kep.niK 

(85-cype). Mbrnay mIT con Mi_[Hapanap.n;hrn; cattaTbI: onap.n;hltt: apa6-

wa arrapb1 ( )l(i_[JI):(bI3,D;bIK,): 

1- XaMan (TOK.Thi), 

2- cayp (6¥K,a), 

3- )l(ay3a (eri3), 

4- An-CapaTaH (IllaHH), 

5- Aca.n; (ap:E.ICTaH), 

6- CYM6ine (6MKew), 

7- MmaH (Tapa3E.I), 

8- FaI<Pa6 (6yih), 

9-. l\ayc (MepreH), 

10-)l(a.n;H (cepKe), 

11-)J:any (KeHeK), 

12-Xyr (6aJibIK,). 
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OcbI aTaynap 6apJibIK xanbII\Ka Tapan, Ka3ipri FbIJibIMHaH opbrn 

MbIIT OTbip. 

ATanFaH K¥PMeTTi rnpT aii aTbI M¥H.lla )l(Ol\. 0HbII{ ce6e6i 
OJl aflnap ai1nbIK KaMaptt ai1nap aTbI. ,ll.eMeK aii arraph1: lllaMcH 

(~.llbI3.llbIK) )!(;me K,aMaptt (aH:nbIK,) 6onhm eKi ryp.lle ecenTene,IJ;i. 
AttTbmFaH rnpT KactteTTi aii:nap ai1ThrnFaH Ti3iM)le: 11, 12, 1 

)l(~:rne 7 ai1napbIH.lla .ll~n Kene.IJ:i. (2-cypeTTi l\apal{b13). 

2-cypeT. 
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Anrnllll\hI l\arnp aH:ThIJIFaH Ylll aH: 11-KyHniK, 12-~.Ilhl3.IlhII\, 
1-aH:nhII\. 5IrnH J\¥paH 6oH:hrnllla 91-An-lllaMc (K yH) rnaplllhIChIHl::IK 
6¥pbill1TapbI: 5, 8, 11, 2, J\¥paH 60HbIHl11a 54-An-l\aMap (AH) 
6¥phII1ITapb1: 4, 7, 10, 1. 

,ll,eMeK AH: 6¥PhIIllhI eKi peT KenreH. 
Aii MeH Kytt cyperriH acTbIHa 54, 91. Onap.[(hitt: eKi )KaFhIHJJ.a 

53-Ha)KM-:>K¥Jl1lhI3. l>¥flap1lhitt: ycTiH,z:i:e eKi r<:arnp catt,z:i:ap T¥P· 
Onap1lbIH. ycTitt:rici )KeTi xaT KeKTil{ peT - cattaThI, aCTbitt;FbIChI OH 
eKi aiinhII\ (~1lhI31lhII\ - Mylllen) peT caHaTbI. 

5JFHH-
54 - AJrn:aMap: 1- 6ipiHllli xaT KeK; 

4 - rnpTiHllli (lllaHtt-An-Caparntt-U......_;blu -
Myrnen (l\OHH) 

91 -An-lllaMc: 4 - TepTiHrni xaT KeK (Aca,z:i:-65)\....,J 
5 - 6eciHllli Mylllen (¥ny) 

53 -An-Ha)KM: 2 - eKiHllli xaT KeK (eKi peT) 
3 - ylllittrui Myrnen (6apc ). 

(0Hhitt; con )KaK,TaFhI Myllleni 6-)l(hrnatt). 
Aii MeH Kytt opbIH.lWFhI (MyIIIen,2],epi) 6ip)].eH. I>acK,a 6ec KeKTe 

eKi,n:eH. (I>apc-)l(ay3a = 17 ~_,) ); ()l(hrnatt-Cytt6ine = 142 =4). 
Oehl peTneH K,aparnttna Mylllen 6acb1 1. XaMan =:.....oJ =78 OHhitt: 

illIKi )KaFhIH)],a 6ec caH - 6ecittllli KeK Apaii. Con Apaii )KaK,rn ce­
ri3ittrui (8). I\oH: MyrneniHe Kene,z:i:i. :>K¥JlllhI3 = faK,pa6 = I>yH:i = 3 72 
=.c.S_H. 

EKiHrni Mylllen CHbip (706 = ~J.J), OHhitt; irnKi caHhI 3 - HFHH 
yllliHilli KeK lllonnaH. 0HhII{ con )l(al\TaFhI opbIHhI 7-Mylllen -
)l(binK,bl (MH3aH = 108 =...o:i)u ). 

ArrThIHillhI xaT KeK lllott:aH:. 0HI>Itt: op1>rn,n:ap1>1: 9 - Myrnen - Me­
llliH (M'epreH = 166 ==;! Ji..J-' ); eKiHrnici 12 - ,ll,Ott;hI3 (XYT = 414 = _,., ~ 
= 6anbIK,). 

)l(eTiHllli xaT KeK Catt)l(ap. OtthII{ ophrn,n:ap1>1: 10 - Tay1>1K, ()l(a,z:i:H 
= 17~~ ), )l(~He 11 - Ifr (1lany = 40 =J.! _, ). 

Aii:ThrnFaH OH eKi ~1lhI3 catt,z:i:aphIH )l(eTi xaT KeK peTi 6oi11>rn­
rna IllhIFapaiiI>IK,: 

1) Aii 
4) Kytt 

- (54) =351 
-(91)=65 
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2) fyrnpa.ll, - 17+ 142 =159 
3) IllonrraH -706+108 = 814 
5) Apaif - 78+372 = 450 
6) Illori:aii - 166+414 = 580 
7) Catt)l(ap - 17+40 = 57 

2476 = 619x4 
OH eKi )l(hIJI)l,hII\ (MYilleJI)l,iK) M¥Jlaparrap, }IfHH 2476=619x4 

An-Eypy)l( (ll,i.JJC::) caH.ll,aphI Tett:ipeKTiH T0pT 6¥})bllllhIH)l,a HMaH 
KeJITipe.ll,i:y U4. ly U4. ~~ Y-"JJ U4.= 31 +36+32+66+92+296+66=16-
5+454 =619 

)KeTi xaT K0K )£(0HiH)l,e 15-cype.ll,e (87 a~IT) aMThIJIFaH MT caHhl 
542=2916. 

)l{ornphI)l,aFh! caH eKeyiH K,ocaMhI3: 

{ 
5392 = 674x8 

2916±2476= 
440 = (62 + 26)5 

2-cyperreri IIIapIIIhI K:aK,ITaHh!H: caH.ll,apbI IIIhIFa)l,hI. Oiirrarr 
K:apaH;hl3! 

91-An-IllaMc (KYJI), OHhIH: opHbI Aca)l, = AphICTaH, -ApbICTaH-
6an. )KeTi I\apal\IIIhI KeK IlleMiIIITitt: Matt:)l,aii ChI3hIFhI - Aca)l, - Te­
Mip I\a3hII\ - fopi 6ip ChI3hII<Ta )l(aThip. AcnaH caraThIHhIH: 6ac 6eJI­
rici OChI. TeMip - Xa.uH.ll. = 26, OHhIH: aiiHa.JihII\ Chitt:aphI = 62, OHaH 
IllbIFa)l,hI: 

{
880 = 440x2 

620±260 = 
360 

EKiHIIIi )l(an.rnaH )l(bIJI 6acbI XaMarr (.:• ...... J =78), caHh! - caHaT 
=78, OJI yuniK TeMip = 26x3 =78. 

TarhI 6ip TaMaIIIa epHeK II1hlfa,nn1: 

X2 -X-650 = O; X= l±Sl 
2 

x =26 
I 

X2 =-25. 

OcbrMeH 6aifnaHhICThI, AJIJiah I\a.Jiaca, HCJiaM 6ipJiiriH caICTayra 
)l(~p.neM eTepmK 6ip epHeKTi 6epeMi3. 
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{
6780 == 113 x 60 

4304±2476== 
1828==914x2 

AnrnrnK,hI caH arrThI arrarn, 113-I\aMarr -I\oprnH ~lu 6¥PhIIIl 
MaFbIHaCbIH.L(a: (90+ 23) 

90x60 = 5400 = 108x50 
23x60 = 1380 = 92x 15 

6780 
4304- xarr.mparrap caHhI. TepT xarrrrcpaHhI 6ip.n:eii K,apacaK, ochrn­

.n:aii 6epiK K,aMarrFa aiittarraMhI3. HcrraM ,n:iHi TaCTaii (5-cype) 6epiK 
6orra,n:hI. Erep .n:e orrap,n:hI arrarracaK,, 6¥JI ceKirr.n:i rnMarna .z:i:;:irrerr.n:i 
epHeK IIIhlK,IIaii,n:hI. 

OcbIFaH )l(a.JIFac: 

9lx54x2 = 1828+8000=4914=351x14 

4914=4304+(570+40)=4304+610 

610 rraiirnM6aprrhIK, KerrreH )l(hIJI 610. OtthHi: e3i arrrrhIC )l(hIJI.L(hIK. 
MYllieJI ecerr 6oiihIHIIIa oprn,n:aFhI (KYH) )l(hIJihIHhIH: caHbI: 

60(1+ 60) = 30x61=1830. 
2 

Orr 6orra,n:b1: Aii,n:iKi = 590 

K YH.D:iKi = 610 

)l{pl,n:bI3.L(iKi = 630 
Aii:ThIJIFaH epHeK (AM: x KYH: 54x91=4914) caHhIH 6b rrepirn­

Terrep caHhI .n:err Te arniiMhI3 (3-cypeT). 
Xarrrrcparrap caHbI MeH rrepirnTerrep caHhI 6ip ;:i.z:i:icrreH )l(acarrrnH. 

0FaH K,OChIMIIIa 351x14=4914, M\ffi.D:aFhI 351 -An - CaparnH (AM: 
MYllierri). 

Orr ;:i.z:i:ic I\aF6a K,¥PhIJihIChI MeH rrcrraM MepiHiH; K,¥PhIJihIChI 6oH:­
hIHIIIa )l(aCarrFaH. 

4-cyperre FarraMM I\aK,rra (T¥paH K,aK,rrach1) Heri3re arrhIHFaH. 
X¥Jl,n:hI3 rnaprnhIHhII:( 6¥ph1rnrnpbrn,n:aFhI 2 )l(;:JHe 6 catt.n:aphI, }ffHM 
KeKTep.n:i.a cattarrapb1( eKimni xaT KeK = f¥rnpa.n:) (A:iiK,hI3) rreH arr­
ThIHIIlbI xaT KeK M¥IIITaPhI (IlloH;aii). Orr catt.n:ap.n:hIH: TaH;6arrapbIH 
eKi Typ,n:e 6ep,n:iK: apa6rna, )l(aI:(a. 
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3-cypeT. 

Oehl eaH,nap T¥PFaH TepT 6¥PhlWI\a ::ipm 6e11ri11ep I<:OHJ.lhII\ 
apa6wa4..i , :tKatt:awa AO:>K)J.. 

Oehl 6e11ri11ep.ui rrai1..uanaHhm eKi rnrr WhIFapaMhl3: = 2(A+B)+ 
+6 ()K + )].). 

He11aM Mep11epiH.ue, Mewirrep.ue wapwhIHhlH: TepT 6¥phIWhIHa 
TepT xa11mpa eeiM.uepitt )f(a3aJ.lhl, oprnehrna rraH:raM6ap eeiMiH )f(a3a­
J.lhI. Oehl epHeKTi 6i3 )f(OFaphI,UaFhl }\aF6a -Afi)K)J, eptteriHe rraH:.ua-
11atthrn, Mhrna.uaH: eeerr WhIFapaMhI3: AeThII{FhI OH: :tKaI<:TaFhI eyper 
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A - A6y :6aKp = ~__,,& _) = 231, 
B-f¥cMaH = .c.:;..,1.0 = 661, 
)J( - f a.JII1 = .s::.Jc..s = 110, 
,ZJ. - f OMap = .c .... \._) = 310. 
OttaH IIIbIFa,IJ,hI: 

2(231+661)+6(310+110)=892x2 + 420x6=784+2520=4304. 

,Zl.::m OChI ~.nic 60HhIHIIIa XaJII1QJaJiap OpbIH,ll;apbIHa nepiIIITenep-
.ni I\OHhIIl IIIbIFapaMbl3: 

A - )J(e6peH:in = -~·-u~J = 246, 
B-MHKaJfJI = 41.N = 111, 
)I{ -Hcpatjl11n = L.J~J = 382, 
,ZJ. - fa3paHJI = .c j_J~J = 318. 
OttaH IIIhIFa,IJ,hI: 

2(246+ 111)+6(318+382)=357x2+700x6=714+4200=4914=54x91. 

CottbIMeH 6aH:naHhICThI, OHhil:l TaMaIIIaChI on caH I\¥patt.n:aFhI 
54- An-K,aMap (AH:) MeH 91- An-lllaMCH (Kytt) cattarrapbIHhil:l 
Ke6ei1:Titt.nicitte Tel{. 

,Zl.eMeK 4914=54x91 eKiHIIIi )J(aFbIHaH )J(eTi xaT KeKTil{ eKi IIIaM 
IIIhipaFhIH TOI\aH:nacl\aH caH. Onap,IJ,hI )J(ypri3YIIIi nepiIIITenep eKeHi 
K.¥Patt.na aIIIhII\ aHThIJIFaH. Mitte, OChIHbI 6ip TaMaIIIa Cbip .nen 6inep­
ci3 ... Otthll:l ycTitte, )J(OFapbI,IJ,a aHThIJIFaH 15-cypettil:l 87-aHThIHhIH. 
CaHhIH I\OCaMbI3: 

491 +2916=7830=290x27=54x145 
1998 

KeH:ittri cattttatt: 1998+382=2380=119x20 
119- hatt.n:Hac, 20 naH:rnM6ap cattbr. 
)l{oi'aphI,IJ,aFhI eKi caH,IJ,hI CaJibICTbiphm I\apa.n:hII\. Orntt 

K,OCbIMIIIa: 262=2662
' 348+ 262=570+40=60( 1 +60). M¥tt.na 348-

M:\".Xapal\ = III¥FbIJia = f4p 262x3 - 6ac 6arn (yIII T¥Pal\Ta caH). 570 
naH:rnM6ap,IJ,hil:l ryrntt )J(hIJibI, 40 - naH:rnM6apJibIK. 1<enreH )J(aChI, 
60(l + 60) = 1830 - aJIITbIC )J(hIJI,IJ,hII\ MyIIIeJI ece6i. 

2 

4-cyperritt. con )J(anrn.na aH:ThrnrnH eKi caHHhil:l TaFhI 6ip 
cattaTThII\ 6eH:tteci: 
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{
88 

626 =26 62, OHaH IIIhIFa,!l.hI: 62 ± 26 = 
36 

CotthIMeH l(arap M¥JI)la 6ip TaMaIIIa H~pce ochI caH l\aF6aHhHl 
l(apa TaChIHhII-1, eKi ececi. 5Irn11, ~-11....,_,..i = 242+71=313; (Arr-Xa­

:JKap acya.n): 313x2=626=[20]. 
CoHhIMeH I<arnp on :JKHhipMa ;:i:ereH ce3re Tea r..~.JJ.:J=wwpy1-i= 

=626. AttThIJIFaH caH. OraH rn.rraMHhII-1, )KapaThI.JIFaH anThI caHhIH 
l\OCaMhI3: Cam~= 460 (cam= mac =15): 626+460=1086=[26]. 
)l(Hhlpl\la a.JIThI = (26). 

KeifiHri caH nailraM6ap.uaH I\aflFaH 6ec napLI36eH 6a:HnaHLICThI 
(.!.j~ ), HeMece 460=9x5. 

E¥R apa,.ua eKi caH TOFhICThl: FanaMH cui:ThI pyxaHH 6ec. 

{
ll(Au) 16 51 EKeyiHeH IIIhlFa;:i:h1: 6 ± 5 = 

1 
HeMece 

5 6 
= 36- 25 = 11 

Dip T~1arna epHeK: 15±11 ={24
6 

(AmrnMIDI). 

0HaH l.llhIFa;u,I: 62-52=6+5; r-x-52-5=0: r-x-20=0; 
1±5 

\---· . 1 , 

x
1
=3; x

2
=-2. 

E"l\.l7i1: :>KWmbl ~38a1blc, Ta6HFH :»qmmbl~. TeK ym 6onca 8aHa 

6eK.e11oiK IIILIJ"8,l{LI ){ereH Man.ma TY~LI. E¥JI eKeyiHeH IllhIFa.n:LI 

b~hlc ynncini (MaCJiac): 
32 

=9-4=5 
23 

Hel\tece 6ip :>KapaMJ(bll< 3aa: 3/2 - Apau 6ecimui xaT HoTachl, 

reMip TeK HOTaCLI, reriH,Ae 2 )l{~me 3 reMip~ia eKi -rypiH Meneii,i:d 
,uen 6ineMi3: 

x
1
:::::Fe3 

x.,.:::::Fe2 

E+-phIIllhlH ra6ai.,ii,n: 5/6 =Cos 33°33. 0HaH l.llhIFa.uPr: 33°33 + 
+ 23''027/ - J!...ep 6;p1i2i11i11 l)bllfblp1bl8bl eKi aiiHt1Jlbl.M CGH 65. 56 60-
.13.,lbl: 
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65±56=12 l =l l2 
9=32 

0HaH lllhIFa,z:r;hI: 3/11=0, 2728=sin 15°501=tg 15°151 

EKeyi ,z:r;e TaMama: 38°101+15°501=54°001 

15°151X4=61° 
Oii,z:r;a 6onaThrn 6ip H;;>pce 65 - Aca,n:-AphICTaH6arr, ranaMH 

l\aK,rra. 56-cype J1C¥!lObl30bl acnaH ~¥Pbl!lblCbl. )l(ep J\¥PhIJihIChI 
65x3=195 (86-cype, 12 cmm). 

Onap,n:aH llihIK,l\aH caH,z:r;ap,n:aH lllhIFa,n:hI: (65+56)7=121 x7=847. 
847 

OttaH llihIFa.Il:hI: - = 1,54 = 57° 
550 

TeMip TeKTitt: 6enmeKTepi (AFe=55,847). Oiinarr l\apacatt:.HCJiaM 
KOCMOJIOrHJICbIHaH ThIC l\a.JIFaH Ta611FaT ,z:r;yirneci )!(01\. 

M;;iceneHitt: l\a.JIFaHhIH ;;in-<l>apa6tt ett:6eriMeH 6aiinaHhICThI 
KepeMi3. AiiThIJIFaH,n:ap,n:hI ;;ipi I<apaii KeH,eiiTeTiH, TOJihII\ThipaThIH, 
,n:;;inen,n:eiiTiH Keii6ip l\hI3hil\ThI Marn:µrnrrapra TOl\TaHMhI3 . 

.Dip KyHi TaH; HaMa3hIH,n:a 6ip TOII JICblHOap Ha.Ma30a 6onbIII, UJIWH 

Ke.nmip2eH. (72-cype, )l(hrn,n:ap). CoHaH 6ipHeme aJirrap: "illhIHhIH­
,n:a a,n:aM,n:ap,n:aH Keii6ip epnep, )KhIH,z:r;ap,n:hIH, Keii6ip epnepitte CHhl­
HaThIH e,n:i ,n:e cott,n:a onap, )KhIH,n:ap,z:r;hIH: MeHMeH,n:iriH aprrhlpaThIH 
e,n:i ( 6). 8p11He K0KKe }\apMaHFaHhlMhI3,D:a, OHhl }\aTa.rr Ky3eTmi )!(;;>He 
aTaJIFaH )KaJihIH,D:ap TOJITblpFaH ryp,n:e TaIIThll\(8). 8n6erre ThIH;,D:ay 
ymiH acrraHHhIH, Kell ophIH,n:apbIH,D:a OTbipaTbIH e,n:iK (9). 8p11He 6in­
MeiiMi3: )Kep )Ky3iH,n:erinepre )l(aMaH,n:hIK. oiinatty,n:aMhI3? ( 10). Pa­
Chrn,z:r;a )KaK,cbrnaphIMhI3 ,n:a 6ap, o,z:r;aH TeMeH,n:epiMi3 ,z:r;e 6ap. Typni 
)KOJI,z:r;ap,z:r;a e,z:r;iK" ( 11 ). 

b¥JI aJITTa I(06bI3 TapThIII, )l(blH lllaK,hipaTblH 6aK,ChlJihIK, ryciHiri 
6ap. OIJhIH, illliH,z:r;e Keii6ip T;;iH,ipi )Kaphrnl\araH epeKllle Keii6ipeyne­
pi 6onMaca, e3,n:epi MaKTaH ymiH, a,z:r;aM,n:ap,n:hI lllarncTh1paThrn,n:apb1 
Kerr 6onMal\. Con ce6errTeH 11cnaM ranhIM,z:r;aphI 6al\ChIJihIK. )KOJibIH 

K,OCTaMaH,D:bl. 
)l(hIH.[(apMeH a,n:aM,n:ap,n:hIH, KOCMOHaBTHKa.JihII( Ta.rra6brna 

apttanraH a51T 6ap (PaxMaH cypeci): 
"8ii )KbIH MeH a,n:aM3aT rn6h1t KeKTep MeH )l(ep.n:itt: meKTepi­

HeH eryre lllaManapbIH: Kence eTitt:.n:ep. 8Te anMaiicbitt:.n:ap. EH­
,n:eme Pa66brnaphIH:HhIH: K,aii HhIFMerrepiH enprK ,n:eiiciH.Uep? 
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(34 ). TyTiHCi3 )l(aJlbIH, OTCbI3 TyTiH )l(i6epine):(i, 83.IIepitt:.IIi Iq'.TK:apa 

anMaHChitt:.IIap (35)". 

OH:narr J<apacatt:bl3 M¥H.IIa aTOM.lJ:hll\ J<yaT, KOCMOHaBTHKaJibll\ 

8Hep aH:ThrnFaH. CoHhitt: fopiH.IIe T::itt:ipiHitt: P¥I<CaThI 6ap eKeHi: on 

)l(OJI.IIaH TaHFaH.IIap arraTJ<a ¥Illbipai1ThIHhI ecKepTinreH. 

HcnaM iniMi 6oi1hIHilla, COHhitt: illliH.IIe ::in-<Dapa6H rriKipi 6oH:­

bIHilla ett: aJIFallll\hI - 6ipiHuti KOCMOHaem AoaM amaHbZT-f e3i 6ony 

KepeK. 8i1TKeHi on K8KTeri )l(aHHaITaH )l(epre )l(i6epinreH.IIe acrraH 

KeMeciMeH KenreH. 8n-<Dapa6tt.IIitt: aH:Tyhrnllla 6enrini Ta6ym­

Cm1obz~ iwiH.IIe con KeMe.IIeH ~pHal\ 6ap. CoHhII-J: 6ipi I(az6aHblT-f 

~apa macbz. On caH.IIhII\ThI ecKe a.11a KeTeniK. 

Hcpapun eni epTe.IIe 83.IIepiHe rraTilla caH:naMal\ 6onrnH. CoH­

,l.l,a onap.IIbII-J: rrai1rnM6apbI ai1TJ<aH: "T(Jflym namuta 6oncbtH" .IIereH. 

8i1TKeHi "oHhII-J: rraTWaJihIFhIHhIH, 6enrici Pa66brnapbII-J: TaparrhrnaH 

K8tt:inre TOI\TaY 6onaThIH caH,IIhII\ (Ta6ym) Kenyi. 0H.IIa M¥ca, IIapyH 

ceMhRJiaphrna J<aJIFaH M¥parrap 6ap. 0HhI rrepillITenep K8Tepe.IIi" 

(2-cype, 248 aRT). Oehl )l(8HiH.IIe I\OChIMilla TyciH.IIipMenep. 

l1. IO. KpaIIKOBCKHH 83iHitt: J\¥paH ay.IIapMachrna 6epreH Tyci­

HiriH.IIe (KOMMeHTapHRChIH.IIa) 6b1naH: .IIereH: 

"IlaTWaJihII\ (Uapcrno) KiTa6bIHhltt: 6ipimniciH.IIe, ( 6-rnpay.IIa, 

10 6erre) Ta6yrrhI, rrepillITenep eMec, CHhipnap ::>Keneµ:i" .IIereH. 

( 184-KOMMeHTapHR). 

D¥JI )l(8HiH.IIe eCKe arra KeTeTiH H::>pce, .IIiH.IIi 6¥3FaH, )KaJIFaH 
. . 

Ll,lH )l(OJihIHa TYCKeH epTeµ:en ::>.IIeTrreH, RFHH cubzpza, (Jflmbm 

6payza ma6bzHy F¥PIThIMeH M¥ca nai(za.M6apobzlj Kypecin emKBHi 

.ltofliM. Con ::iµ:eT KyHi 6yriHre n:eH:iH xpHCTHaH AiHiH,l.l,e J<aJIMaH: Kene 
,.- ,- . 

. Jtcam~aHbZHa OfR mp autbZ~ ,l.l,::>JieJI. 

EKimni ai1TrraFhIMhI3 ::in-<Dapa6H 83iHitt: "MttnaT" (Eeupym 6ac-

1wcbz) aTThl 6ip )KHHaFhIH,U:a: <DKornphI,l.l,aFhI aHThIJIFaH caH.IIhll\Ta 

(Ta6yrra)Aomt amaHblff :Jtcepze fUlbzn Ke.IZzeHoizi acrraH KeMeciHeH 

I<aJJ.IIhII\ MHpac 6ap»- ,l],err )l(a3a,IIhI. CoHhIMeH I<arnp, con ett:6eKTe ::>JI­

ct>apa6H f<,fpaHoazbz Fa6oo"?;W 3fJZT}apHazlbtH MeH rnpHXTaFhI rpeK 

rraTwachI ECKeH,u:ip 3¥JII<apHaHhIH (AneKcaHAP MaKe.IIOHCKHH) eKe­

yi eKi 6ac}\a eKeHiH alllbll\ K8pCeTKeH. 0CbIMeH 6aH:naHbICThl MhIHa 

6ip M::>ceneHi ecKe ana KeTeniK. EpTe,JJ;eri rpeKTep.IIitt: "OrzuAtnmbl~" 
(01u.11m15l.!1bz~) AiHi 6o11hrnwa OH,l.l,aFhI 6ac J\¥.IIaHhI 3eec-10numep­

Mapo)'K-Mfwmapu-Wo1jazl. 
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OJI ~ 6e:HHeciHe Tycin AreHop nanrrnHbIH, I<:bI3bI EyponaHbI 
anhm 1<:arna,IJ,bl. 0HaH 6ana zya,IJ,bl. EH.II.i o:Hnan l\apanbII<:. Eypona en­
,II,epi 03,II,epiHe ymi eTin rn6brnaTbIH, nip T¥TaTbIH rpeKTiH, K¥,IJ,ai1b1 
3eec - Hrl)aOaH Eypona aJTmbZH 6¥3ay rn6a,IJ,bI. Eypona coraH rn-
6brnaTbIH Ke3 6onraH ,IJ,en 6ineMi3. Con naTlllaJibil(TbIH, ynrici AneK­
caH,II,p MaKe,IJ,OHCKHH OHbl l\¥paH,IJ,aFbI Fa6,IJ,onna 3¥Jil\apHattbIH eTin 
Kepcezyre TbipbICI<:aH. Con apI<:bIJihI 11cnaM)J,hI l\Opnayra )J(OJI arn1<:aH. 
Oehl )J(aJIFaH,IJ,hII\TaH apbrny l(a)J(eT. 

HcnaM iniMiH)J,e bl)J,bipbIC nai1raM6ap jKep,II,eH ¥Wl\aH aJIFaWI<:bI 
KOCMOHaBT ..»J i...al~ - )J,ece 60JIFaH)J,att. M;;iceneHi l\¥paHHaH 6ac­
TaHMbI3. "KirnnTaFbl bl,II,blpbICTbl ecKep. 8ttTKeHi OJI IllbIHillblJI 6ip 
naH:rnM6ap e)J,i (19-cype, 56 a51T). 0HbI )J(OFapbI opbrnra KeTep)J,iK 
(57). 

HcnaM FhIJibIM.II.apb1 - F¥JiaManap bl,IJ,b1pbICTb1 )J(OFapbI opbrnra 
KeTep,II,iK )J,ereH a51TTbI 6brnaH: TyciH.II.ipe,nj: ITa:HraM6apnbII\ )J,;;ipe)J(ere 
KeTepy, Amrnra )J(al\bIH,IJ,aTy, )KaHHaT1<:a anapy )K;)He KeKKe WbIFapy 
(Xan11:¢a AnrnH: 6o:Hbrnrua) . 

.6acl\a nattraM6apnap )J(eHiH,IJ,e 6¥JI ceKinJJ:i JJ:;;ipe)J(e aHTbIJIMa:H­
.ll,bl. TeK eH, al(bipFbI nai1raM6aphIMhI3,IJ,hIH, Mttpa)J(-yaxtt ca¢apnapb1 
epeKrne opbIH aJia,IJ,bI. 

bl,IJ,bipbICTbIH, WhIHWbIJI nai1FaM6ap ;Jen epeKrne arny,n,a 30p 
MaFbIHa )J(aTbip ,n,en 6ineMi3. 113- 6yHttaH+l:llu ( 61-cype, 4 a51T), 
6epiK 1<:aMan, ,IJ,yMan, l 13x3=339=268+71=.Slu ......... ~ .,:.9~~ 1<:opraH 
- J\¥pbJJihIC (19-cype, 56 -a51T), a51T caHhI - yrn 1<:a6b1pra. 

On TeriH,IJ,e )J(a3hIK ()K =3) yrnKin 6ony KepeK. blJJ:blpbICTbIH, 6ip 
HhICITbI aTbI Y rnKin ---...ulo = 1070= Macnac. .6¥JI apaJJ:a 6ip rnMa­
wa ttruapaT 6ap. 0HbI anTbI anaw, anaMaxaH I\aFHJJ:aCbI 6oi1hrnrna 
anca1<:: 339x2=678=113x6=A6ai1 caHhI. 

OF<iH I\ocaH: - xa1<: caHbIH 1<:ocaMbI3: 54x2= 108 
678+ 108=786 6ac 6ama. 
OH:nan I\apaH,bI3! 
M¥HhI 6brnaH: 6ip anyrn 6ona,IJ,hI: I\aF6aHhIH, anTbI waprnbI 6eTi 

- JJ:YaJibI. 0HhIH, ;;ip 6eTiH,IJ,e 6ip Heri3ri ¢aH, 6ei1:He CaH,IJ,b16a,IJ, ca­
paH:b1 ChIH,IJ,bI. Te6eciH.II.e )K¥JIJJ:bI3.Il.hI acnaH - (acTpOHOMtt51), e,IJ,e­
HiH,IJ,e ;;i,IJ,inerri MeMneKeT J\¥PbIJibICbI (rnpa3bI). TepT )J(aFbIH,IJ,a: 
a,IJ,aM rnHy, ,II,;;ipirepniK, haH,IJ,ac (reoMeTptt51), MY3bIKa. Capatt,IJ,bn~ 
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M;:}Hi repMec-MepKypHH, }IFHH eKimni KeK qmapao = A:i1:I<I>I3. OJI 

e3i <Dapa6 neH caH,n:ac: f¥Tapa.n: = .c.1.l..J..i = 284 = 71 x4 =Al)y . 

hl,n:b1pb1CThIH. TaFbI 6ip HbICnhI aTbI TOT = .:i _,.::..i =806. ECTe 6oJI­

ChIH, OHbI rpeK aH,hI3bIH)la Ken KeJITipe,n:i. A,n:aM3aT TapHxhrn,n:a 6eJI­

riJii opbIH anraH 6ip 3aT :>Ki6eK, OHbIH. aJIFallil\bI aThI ToT. hl,n:bipbIC 

na:i1:raM6ap J1Ci6eKmeH mo~bVHa KuiM :>Kacay,n:b1 XaJibil\l\a yH:peTKeH 

na:i1:raM6ap eKeHi a:i1:Tbrna,n:b1. OcbI :>KaFbIHaH l\aparaH,n:a OHbIH. ToT 

eciMi TyciHiKTi. CoHhIMeH l\aTap, coraH 6a:i1:JiaHbICTbI TaFbI 6ip 

M;:}CeJieHi ecKe ana:i1:bII\. 

Apa6rna :>Ki6eKTi I<I>I3 ,n:e:i1:,n:i. CoH,n:a 6i3.n:iH. I\bI3-)l{i6eK .n:ereHiMi3 

6ip MaFbrna,n:a, opTal\ TYCiHiK 6oJIMal\. OH eKi a:i1:JibII\ (MyrneJI)liK) 

:>K¥JI)lbI3)lap T06bIHbIH. 6ipeyiHiH. aTbI I\bI3-CYM6iJie-EHKelli eKeHi 

6eJiriJii. MyrneJI 6o:i1:brnrna OJI a1mblHWbZ (arzmbz @aw) )l{brnaH. 

OJI T¥PaH l\al\nachIHbIH. coJI 6ocaracbI, OHbIH. OH J1Ca~ma2bz CblfJapbl 

(OH. 6ocara) 3-MyrneJI Eapc (JKay3a - Ezi3). CoHbIMeH eKi 6ocara 

Kbl3 - Eri3. EKeyiHil-\ )le opTal\ KeK :>K¥JILlbl3bI a:i1:TbIJiraH eKiHrni 

KeK Fpnapao = Au~bl3 (6ac 6apMal\rnp). 

CoHbIMeH: Eri3 - I\hl3 - ()l{i6eK) - A:i1:1\bI3 (f ¥Tapa)l =<Dapa6) 

.n:ereH eKi 6ocara TYCiHiri 6ipiHe 6ipi TbIFbI3 6a:i1:JiaHbICTbI. CyM6iJie 

caHhr=142=71 x2. 5IrnH A:i1:1\bI3 - f¥Tapa)l = <Dapa6 fopi eceJiec 

71x2=142. 71x4=284. b¥JI Kei1iHri caH e:>Kemi MbICbip eJiiHeH 

l\aJIFaH mw.wwa Oocmbz~ caH eKeHi ecTe 6oJICbIH: 284+ 220 =504. 
E¥JI apa.ua TaFbI 6ip ecKe aJiaTbrn H;:}pce apa6rna I\bI3 ()l{i-

6eK) ce3iHif\ caH)l,bII\ M~mi eKi eceJiereH,n:e JKayhap caHbZ 60Jia;i:b1 

(eKi eceney - eri3 FOH, eKiHrni KeK). 5IFHH: ~j 1\3 = 100+7=107; 

107x2=214. OJI 93i bl):lbipbIC eciMiHe 6a:i1:JiaHbICTbI: 1070=214x5. 

)l{annbr 6ac :>Kayhap yrnKiJI caHbIHa KeJie.n:i: 214x6=1284=11. EKiHrni 

:>KaFbrnaH ocbI caHra ;:}ym1e yrnKiJI.n:itt. epic caHhIH l\OCaMbI3, 6oJia):lbI 

TeMip Te,K - T¥PaH l\al\rra caHbI: 

107 + 153 = 260 = 26 x 10. 

Au;aM 6anacbIHbIH. 6acl\a xaH:yaH.uap.uaH 6ip a:i1:bipMacbI andbI­

MeH a6bzpoubZH J1Ca6y e.n:i Fo:i1:. )l{i6eK con yrniH 6epinreH 3aT. Te­

riH.n:e ToT ararnhrn :>KepMeH KeK apachrn :>KaJIFaCTbipraH CbI)lpa,.......i Y, 

ararnb1 MaFbrnacbrn.11,a anca 6ona.n:hr. 

hl.n:bipbIC na:i1:raM6ap,n:bIH. acnaH)lbII\ - KOCMOHaBTbIH. canapbIH 

l1CJ1a~t 2a.r1b1Mdapb1 6brna:i1: cmrnrra:i1:JlbJ. 
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On K1c1 e31m1-1, e1-1,6eK eTm )!{ypreH Ke3IH)le KyHHi1-1, bICTbIFbI 

KaITbJ 0TKCH 6ip Ke3.ue 6bwai1: .uereH: 

--ari )!{apaTKaH Pa66b1M. KyH :>Icep.ueH Ken Mbrn:.UaFaH )KbIJ12lbIK 

KalllhTKTa 6ona T¥pbm, 6i3re cOHllla bICTbTK JcepiH nrri3e.ui. Con 

KyH,i.:ti aJihm )!{ypreH nepiuITenepre K,aH.uai1: aybip eKeH. Onaprn 

)!{CHinniK eT JJ,en ::wrn )f(acarnH. Con ll¥FaCbI Ka6bIJI 6onbm, nepiw­

Te.nep )l{e1-1,i~1niK a.nFaH. Con 6oHbIHWa onap hl.UblpbICKa .uoc 6onbm, 

Ollbl KOKKe a.llbin ¥Wa;:J,b!". 

)Keri xar KSKTiH yweyiHeH eTin, oprnnaFbI TepTiHwiciHe, Kyme 

6aprnH;:ia. OHaH Jpi eryre 6onaTb!H-60JIMaHTb!HbIH 6iny KepeK 60-

:1:1.'lbl. O.n ywiH aJIJ.l.bTMeH OHbIH eMipi Kamna eKeHiH 6iny KepeK. 

Kapaca "on KyHHiH. Kacbrna 6aprnH.ua eneJii" - )lereH eKeH. Con 

apa;1a o.r1 ene;:ri. 0HbI a.nbm ¥lllK3H nep~wTenep K,aHFbIJI3Hhm, OHhII-l 

l\aiha Tipi.nyiH C¥patt,Llbl. TineKTepi Ka6hL1 6ona)lbl. bI)l&Ip&1cKa 

011ap T033KTbI KepceTe.IJ,i. )KaHH3TKa anapa)lbl. On eH.ni con )KaH­

IWTTaH WbH\Ilal!Jlbl. 8i1TKeHi a]Ial\1 6anaCbIHhIH. 81\tip )KOnhI OChIMeH 

a5!KTaJianb1 ;:ielini. 0.1 TY.Uhl, eMip cypJJ.i, FhIJlbIM )Kaca)lbI, en)li, Ti­

pi.rni. ;+:aHHaTKa KipJii. 0Cbl Ti.11eri }\a6hrn aJlbIHbHI, hlJJ:blpbIC eKiHwi 
. . . 

0.11:\!HCH Iq:ThLlblTI, OCbI KYH acnaH ;}JieMJH)le T¥PaJlbI, nep1wTe-

_;1cpMcH 6ipre Keil.Jc canap were..::ii, rn6aJJ.aTTa 60.TJa,UbI. 

bl!lblpb1CTbll-l nepiwreneprvreH l'v1bIChipllhIH Fa)l(attbm J.Vf¥Hapanap 

K\'.PbIJibICbIHa Jeep eTyi bIKTHl\taJI JI,ereH niKip 6ap. KeiiiHri Ke3,Ue 

acnaH KeMeIIepi aMepnr.:aHJibIK FhIJibIM,aap)lhII-l 3epTTeynepi 6ottbIH­

ura. :-..1apnatt (Apail.aa) T'vlhlCbip ~f¥Hapanaphrna ¥1\Cac rnl\iapaTTap 

c.~yneciH 6ai1Kaca r.:epeK. E¥JI eTe KypJJ.eni MJcene. 0HbI Jpi I\apaii 

n0ne:1.Jey Kcper.: 60.nanhr. 

hl!J.blpblCTaH KettiHri attl(bIH KOCJlilOHaBTMKaJlbII\ K8plH1C 

nniiLn16apbil\lhf3.1brn: l\Uffpa)l( canapbIHJJ.a 6ap. 

Mlf FPAJK CA<l>APbl 

"'illbIHWbTJT nattraM6ap 6onrnH blAbipb1cThI ec1ae an!" - uen 

31\bipFbl nai1raM6apra epeKwe a5IT-yax11 eTi.nyi TeriH el\rec. 

\!+-.;~ntc.J Pacy.1 An:1ah aKblprbI nailraM6ap. A):{aM 6anachIHbII{ 

il\aHyap.1aH apTbIKTb!fhr. OHbIH. T~aipi 6epreH 6i.~iMi, rbmhiiMbI. 

Cln FhLlhl'>I KEln l\!bIH.!l.araH )l(bIJl.Uap 6ottbIH!l.a epKeH}len. anaM-
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3aT eM1p1MeH K,aTap .n:aMy.n:a 6on.n:br. OrnH 6acrnbIJiblK eT­

KeH naiirnM6apnap.n:b11-1, - FaJibIM.n:ap,r:i:bIH, M11pacrnpb1 K\':paHJJa 

)l{J1HaK,TaJibITI, 11cnaMrn MHpac 6on.n:hr. Conap.n:bII{ irniH.n:e 6ipiH­

wi KOCMOHaBT - bl,[{blpblCTbl aJiaTbIH 6oncaK,, OHbIH, llibIHWblJI .n:en 

epeKrneneHyi T;:i1-1,ipiHi1-1, Fa)!{attbm we6ep K.¥PbIJihICTbI FaJiaMHbIH, 

.n:;:in ;:i.n:icneH, lffpbt!lbZCmbll} - yutKifldiK adicneH e!lweyi, 3epTieyi. 

Con 6oiihrnrna YwKiJI -...ul..'.:..i = Macnac arnnyhr. ITaiirnM6apnap.n:b1H, 

fopi WbIHWhlJI, )l{aJIFaHWbI naiirnM6ap )!{OK,. CottbIH, iwitt.n:e ,[{;:JJIJJ,i 

yrnKiJI enrneM.n:i )KOJI.n:a 6oJIFaHbI hl.n:b1pb1c .n:en 6iny KepeK. 

8ttTKeHi 6apJI.bIK, .I(;:JJieJI.n:ep.n:iH, eH. .n:;:in.n:i TmrnaK,ThIChi fUtKi.?diK 

.n:;:inen. AiiTattbIK, ce36ett .n:;:inen.n:ey, mapuxu daJ?e!ldey~ 6lwzepJziKJ1eH 

da!le.ndey, rjJuJ1ococjJUJL7bll} da1wRdey, At)l3blKG.J7bll} daJ?e.ndey - fopi 

.n:e 6enrini opbrn ana.n:bI. Conap.n:bIH, fopiHeH YllIKin.n:iK ,r:i:gnen.n:ey 

ett: .n:gn.n:ici 6onhm Ta6brna.n:hr. AttThlJIFaH .n:;:inem:i:ep.n:itt: MaFbrnacbrn 

l}fJZGl} ecmizeHAteH, Ke3 KepMeiiiJi. l<a3aK,ThII{ MaKaJihI 6ap: ")!{y3 peT 

ecTireHHCH, 6ip peT KepreH apTbIK" .n:ereH. J<a3ipri FblJihIMHhIH. aii­

TYhl 6oiihIHllla, 6iniM Zblllbl.MblHbllf .?1Ca1fCL7bll}mapb1 Ke6iHece Kepy 

;:icep1MeH .n:aMHJJ:hI. 

T;:itt:ipiM naiiza,w6apbWbI3Za e3il1ilf za.J1Caubzn za,1a'l-tblH 6ip 

myHzi canapbzHda Kepcerri. On, ;:ip11tte, a;:i:aM 6UJiaChIHhIH: ce3i­

MiHeH ThIC, 6i3re TyCiHiKCi3 CeKin.n:i 60Jibin Kepitte.n:i. oipaK COJI 

FaJiaMHhII{ TY 6acrn 6ip 6enweK H¥p;:i:aH )!{apanrnHhIH ecKe ancal\, 

con )l(ayhap H¥PJJ:hII{ 6acb1 naiirnM6ap H¥PhI 6onca, MHFpa)!{ KepiHici 

WhIH,llhIK, eKeHi TyciHiKTi 6oJIMaK. 

ITaiirnM6aphIMhI3,[{bII{ OJI Keprett;:i:epi COJI Ke3.n:eri XaJihIKK,a 

TycittiKCi3 CeKin.n:i 60JJhlTI Kepittce .n:e, K,a3ipri FhlJihIM,[{a WhlH,[{hIFhl 

KYH caiihrn attK,hrn.n:any.n:a. OttbIH. fopiH wonyrn lllaMa KeJIMeii­

.z:i:i. TeK, Keii6ip Kett:inre TmrnaK, 6onapJihIK, M.hican.n:aphrn K,apan 

eTeniK. 

An,r:i:hIMeH )l(ep MeH KeK apacbrna K,OHhIJIFaH caTbIHbI anatthIK,. 

0HbIH; 6ac 6an.n.al\ TaK,TaCbl (YllIKini) )!{Y3 -\.A =Matt, OHhH:{ caH.LJ:bIK 

M;:JHi 40+ I+ 10 = 51 = 1 7 x 3. 
Oehl caHHbII{ e3iH.n:e 3op c11p )!{aThip. T¥paH J<aK,nacbIHhIH, OH 

6ocarnch1 )l(ay3a = ( 17'?-_ijll' = eri3, eKettiH 6ineMi3. Otth11-1, caHAbIK 

M;;>Hi 17. 0¥JI FaJiaMH )l{aJIIlbl 6ai1IIaHbIC = ~6attIIhIK, = eri3 caH, 

OH.hi!{ lllaprnbIChI l T =289 -An pax11M (ApxaM), ( 47-cype, 22 aHTThI 
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K:apal{hl3 ). Orr erh[J,il{ opbIHhI yllliHIIIi-yrnKirr Myrnerr -3- Eapc. ,D,e­
MeK Eri3.n:i e3 TaFhIHa ecerrece 6orra.n:h1 17x3=5 l =50 (H). 17- cype 
Arr Acap, AcrraH cacpapb1 eKeHi ecTe 6orrchIH. 

E¥JI apa.n:a ecKe anaThIH 6ip H;Jpce 6ap. 68-cype an-I\anaM, H. 

68 + 31 +
170 

= 50 + 52 = 3 71 
201 

322 = 161 x2 (I) 
fbIJihIMra )Ka3yra apHanraH. H gprri AK>K,D, 6oiihIHllla eKi M;JHLJ:i 

H
1
=50, H

2
=1, HeMece 50+ 1=51. OcbIHhI ecKe any KepeK. 0HhIH: TaFhI 

6ip ce6e6i 50-cype 
J = I\acp = 100, caHLJ:bll\ M;JHi aHTbIJIFaH )KY3 - 6aCJ<bllll Tal\Ta­

YllIKirr caHbI. Orr cype: 50+100+45=195=13x15. 
13-Ha)Karaii (6ypaK), 15-rnc. 195 - )J{ep )KaphIFhI (86-cype, 12 

aH). )Ky3 ecMH anaM, HeMece 47+53=100. Orr "anxttMm1.n:a": 50+-
38=62+26=88. (KirnrrTaH K:apapchI3). 

I\= 100 = I\apa = I\aMap = J\¥paH. IL _;bl0 =351 -An-CaparnH­
llla5IH = I\05IH. OttaH lllhIFaLJ:hI: 351x14=4914=91x54=4304+610. On 
K,05111 aiiobllf yih, naiizaw6ap ,i:i:al{FhIJihI, OHhI AruzpaJ1Coa- hUJ1Cpaoa 
Kecirr eTKeH. TeriH.n:e OHhI 6hIJiaii K:apaiiMhI3: Mel{.n:i (Mal{.n:aii) AH: 
.n:en: eiiTKeHi: M+AH: = 40+ 11 =51 (A6ai< MafbrnacbIH,r:i;a i<apayhm). 
EKiHrni )KafhIHaH: 51 x3 = 153( gyrrtte yrnKiJI). 

0HaH lllbIFa.D:bI: 153x12 =1836, OFaH l\OCbIMllla 

{

260 
153±107= 

46 

OH:nan K:apacal{hI3 )KY3 6acK:hillIThII{ eJiH.n:e Fa)Katthm Chiprrap 
)KaTb1p. AE)K,[J, 6oiihrnrna aJIThIHlllhI ce3 6ach1: I\=100 )l(lfhIHhI: = 
100 ( 1+2+ 3+4) = 1000 AE)K,i'l (1-A-..i ) K:aJiaMhI och1. E¥JI aJIFallll\hI )J,Oc 
gpirr -K:OCaH caHbl 11 x2=22. I\aJiraH aJITbI gpirr KeifiHri l\OCbIMllla. 

Eac xa,r:i;ttc caHbIHa 6aCI\hilll caHhIH l\OCaMhI3: 566+5 l =617. 
OcbIHhI eKi ecerreceK 6ona)J,hI: T¥paH )!(¥Jl,ll;hl3 caHhI AEB)K,[J,: 

2x617=1234=950+284=1234 

284 - eKiHllli KeK f¥Tapa)J, Attl\hl3. 950 - aJIThIHlllhI KeK 
M¥rnrnpa lllol{aii. 

OH:rran K:apal{bI3, K:aJiaii rnMallla K:a6h1Ca)J,bI! 
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I1aiirnM6aphIMhI3llhIH; M11Fpa)K carrapnaphIHhIH; Kepittici 53 
- An-Ha)l(M (:>R¥-rrllhl3) cypecittae 6epinrett (1-18 aRrrap ). On e3i 
naiirnM6ap cypeci aeyre 6onaar:,1, eiiTKetti 53-AxAtaO ( 61-cype, 6 
MT). Ottaa )l(e6ipeiiiJI i<:yaT 11eci nepilllTettiH; eH; rnMettaerr, )KaJ<hIH 
KeJiretti aiiThIJiaL{hI: on )KOFaphI K6K)KtteKTe e)J,i (7). OJI )KaJ<h!HJJ.arr, 
rnMeHJJ.eJJ.i (8). TirrTi caJJ.aK:ThIH; eKi 6acr:,rnaaii gJIJJ.e )KaJ<hIHhipai< (9). 

92x3=552=(65)+(7)+(226)+(103)+(15 l) 

!Slu ,gk,.J Ai~u i3 i..l.i(.S ( .J) 

CaJihICThiphrn i<:apaH;hI3, rraiirnM6apJJ.hIH; YlllKiJI 6aci<:hilll rrett 
T¥Pai<:Tarntt ophIHhI. OchIHJJ.aFhI cattaapJJ.a cr:,1p 6ap 151 - cattaM 
=......j\.. = epKelll, 103 6oJiaJJ.hI: 103x6 = 618 - an-paxMaH an-pax11M; 
226 = 113x2 caThIHhII-1; eKi )l(aK:TaY K:OpFaHhl (6ymrntthl) 7-KeKTep 
cattaThI, 65- AcaJJ.-Apr:,1crntt 6arr. 

Ocb1 caHJJ.hI 6ac xa)J,11c cattr:,rna 1<ocaMhI3: 

{ 

.J5xl03 2236 
566±552 = 1118 = 2 =-2- = 1118 ; 

14 = 7x2 

14- I16pah11M cypeci, coJI 53-cypeae I16pah11M i<:otta1<rnpr:,1 
attThIJIFaH. 

JS x 103 = 2236 - gyJI11e 1<aThIC, ynIKiJI, Hpc KeMeci TaFhI 
6aci<:aChI 6eJiriJii. b¥JI FaJiaMH 0JilllCMHiH; Heri3i, OHhII-1; )KatthIH gJI­
<l>apa611 eH;6eritteH KepeMi3. 

PacyJihIHhIH; acrratt ca¢apbI, OHhIH; )l(Y3 6ac1<hIIIIThI caThIChI (51 
caHJJ.hI) 51-cypere 6aiiJiaHhIChI 6ap )],err 6iJieMi3. 

51+1343+60=1454=1000+454=618+382+454; 

618~ AJI-paxMaH an-pax11M. 3 82 - An I\¥patt, 454 - M¥x.aMMeJJ. 
pacyJI AJIJiah. 

Ocr:,1 cypeJJ.eri attThIJIFaH ttlllapaT rrepilllTeJiepJJ.iH: i<:aThIChIMeH 
TgH;ipittiH; gMipiMeH ¥IIIhiphIJIFaH acrratt KeMecittiH; 6eiitteci )],err 6i­
JieMi3. Ottaa )l(eI-J;iJI )l(ypyllli KeMe, )KOJIJJ,apr:,1 6ap acnatt, icTi 6eJiyrni 
rrepilllTeJiep aiiThIJiaJJ,hI rnii. (3-4, 7 aRrrap ). 

AttThIJIFaH eKi cypeJJ.eH 6ip eptteK IIIhIFallhI: 

552+5 l x2=566+88=654=566+62+ 26= 109x6=( 180-71 )6. 
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OttaH WblFa.Ubl: 109x6+786=654+786=1440=1TxlO. b¥Pbllll 
ece6i: 0,454=sin 27°. 0HaH lllbIFa,QbI 27°x60=1620=54x30. 54-An­
Kal\rnp (Ail). 30 OThl3 6arr, OHbll{ yilnepi HeMece 108xl5. Tac I\aMaJI 
xal\TbIH yHi. TaFbI 6ip )l(HHal\ epHeK. hl,nb1ph1c rrai1FaM6ap.z:chII{ Ylll 
HblCilbl aTbI 60Jia,nb1: 1070+336+806=2212. 

OcbIFaH I11¥Fh1J1a M¥Xapal( (""""-.JJ =348) caHhIH 1<ocaMhn: 

2212+ 348=256x IO (KaMin f4p). 

HeMece: 2202+92+256x9=2304. 

0HaH lllbIFa,nbI: 2304 ± 2000 = { 
4304-

304 = 19 x 16 - Xa.rr:mpa.rrap caHhI 

(AttHbIMaJihI acrraH, 86-cype, 11- an). 
Oilnarr I<apacaH.hI3, rnrvrnllla l\f.¥F)l(H3al 

An:-pa)l(HF 

ToT- )Ki6eK (K,bn) aralll neH 6ac )l(ayhap (YI11Kin) 6aiinaHhIChI 
Tal\rnrna: 

214x6+806=1284+806=2090=190xll 

(l\a3aK. caHhl .SjlJ = 209=19xll). 

0HaH lllb!Fa,!:{bl: 19± 11=30 - OTbI3 6arr 
8 = 2+6 eri3-ceri3. 

Eap.11bLK TeKTep caHhI 50+50+90 = T + )l{ +K = 190 
Anx11Mm1: Heri3i: 

- f26=19+7 
l:i±ll=1 

4 

)Ka.1racr1>1pa 6epceK MJcene rneKci3 co3bma 6epMeK. 9iiTKeHi 
rn.1aM Cbipbrna anaM aKhIJibI )KeTe anMail.11,bI. .DipaI( Ke:ainre MbII<:ThI 
TllJiHaK 6mapnhIK Marnµmr 6epin.ni ;'.len 6ineMi3. l\anrnH Macene 
~.1-cDapa6H eI{6eriMeH 6ailnaHbICTbI aHThI.na.nhl. Amrnh K.anaca 
coraH Ke.1eMn. 

llatt:ra\16apbL\Ibl3.lhil{ ra:ia~m canapbI - 1MHFpa)I( 6apnhlK KOC­
\t0Hasn1Ka JTa)'blHblI-1. llJOh..ThlFhI - epKeUJi 60Jiblil Ta6hlJI3!{bI. 0HbU{ 
KepiHicrepi 6ipHewe JKep.Je I-\+-paH.1a 6episrreH. Conap!IaH 6ipep 
Kbl3bIKTbl T3'.tawa '.lbh~J.l.Jap KeJITtpeMI3. 

Yw cn1neH \lb1C3..l a.1a\!bT3. 0Hbll{ 6ipi attThl.TIFaH 53-An­
HJiK\I (~f4:.1Jbl3i. 1Ax\1a.::i). CoH.:ra A.1-Warpu ~» (611) )Kapbif\ 
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~)J,hl3 anUirnH (49mIT). 86- An -Tapttl\Ta TaFhI 6ip 1KapKhrpataH 
!K¥Jl)J,hl3 aTbI An-CaK:i6 = 639 =llit.9y -(3 aH). 

OebI eKeyitteH WhJFa)J,hI: 611 +91=702=351 x2 - An-CapaTaH. 
}\mrn (ll1a51H) Myrneni, Att)J,hIH; MeKeHi, naifraM6ap )1,aH;FbJJihl. 91 
-Arr-illaMe -Kytt. OttaH WhIFa)J,hI: 91 x54=4914=702x7. 

OH:rran 1<,apaeaH;hl3 nalirnM6aprn 6epirrrett :>KeTi K:aiharrayrnhI 
(:>KeTi xaT K0K) HWapaThI OehIH)J,a T¥P· ¥rrhI J\¥patt.n:a eottaH WbIFa)J,hl 
351+31=382 

Orr eaHHhIH eKittwi !K¥Jl.UhI3 6on 6aifrrattb1eb1 6ae xa)J,He apK:bJJTbI 
Kerre.n:1: 

566±17x4 = 566± 68 = ; { 
634= caKi6 

498 = 83 x 6 = (52 + 31)6 

{
702 = 351x 2 

OttaH llihIFa)J,hI: 634 ± 68 = 
68=17x4 

EKittrni :>KaFbrnaH. )l{eTi 1<,aifTarrayrnhI )l(;'.)He ¥rrhI J\¥patt 6epin­
reH MT (15-eype, 87 a51T) eaHhI: 2916 = 542

• 

OehI eKeyitteH MhIHa)J,aH eptteK WhIFa)J,hI: 

X2-91X+1998=0· X = 9I±l 7 · X =54· X =97 
' 2 ' I ' 2 

OttaH llihIFa)J,hI 54xl 7=918; tteMeee 918x2=1836 npoTOH 
eatthI. 

EKittrni )l(aFhIHatt: 5417 = U.....i' {
71-A+Jl +M = 

37 

OcbI eKi eattttaH llihIFa.D,hI: .!2 = 0,3148 ... = sin 18°211= tg 17°281
. 

54 

. {88 
OttaH llihIFa)J,hI: 70°321+ 17°2Sl=88°001-62 ± 26 = 

36 
; TaFhI )J,a 

4 
17°x601+281=1020+28=1048= 3 786; 786- 6ae 6aTa, 4/3 -Kytt Ho-

TaebI. 
Oiinan K:apatt,hI3 6¥Jiap)J,hIH, ay)J,aH)J,hII\ - (ywKiJI enweM)J,iK) 

TYPJieprn: 
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5-F= 2916 
1-: = 289 

1 - -l'\l1'e .. .'\.1-C:J.cpap-MurpaA-.:. 
llHhll{ :J.Y.131llhIK Reri3i a.:1-pa.\:.HM. rarra1'.m oaiu1attJ:.1c. OJi1 Ap­

\:..H.l ,_.::....>. T\ViHJe. cypeciH.Je 6epil1PeH l-+7-cype. 22 a.irr. Xa11Hpa 
A:1L1!~ ryciH.J.i p~k' 1..'i.H K3p3:HhB L Di=J1 apa::rarbI Ta.Marna rmSpa:T 3aH 
r.~0HFJT .:r-,_:HHl..'l'l:L:re. K03f'.l.1hJC 33.HbIH.13 Heri3ri 8JillleM ay::raH;ISJK. 
--··1'b'"--bn..· - \"", .. 1··-1~1-'" - '!''1J' ""r·1-~iL!-ie ~ 'TI·a-H o-·a.~ cla1"la': ;~_ .... _.., ~ .. l, ~ ~·~l"\ .. l_.._L1\.._ • ......j, l\._ _! ...... 1..-. I,,,. .r:.1,.. ...)_fi_.l,. • _-\.t,... ' ' \.. ,il_.........,, .!''. 

r.:J\T;?:.:l;~;':-.,: -:c.'\.-. ~uriKr.::e C1..l>f' .. l'.IhJ 11 :,.3=511. 
1'\1'. St>K:l.';':.-,;epi:i:h1. ::>~ns1anc ChBhE"hJ O·Otthrnrna Kynaill ru1na1ry.~P:Fhl 

~Ks..,:-:-.::;~}·C"'Ts: l.h:oi: K3.!illH:KThlTbIH3.l"'l' Ilihff3Thlli ay:;m,aH;J[hIK Te~K 

_~.;:.,:.'.:"': :-o.c:-::3.J'.c.l.Tea=L O:+sJ~ FbL1Hl•m .:J:.?~11e11ui rypm ~-c!lapa6E 
c·~.t:;,c~.~:~;:.(':-: -f' .. :.f: .. :..l~.csr3,, E~;" ?'2LH2 e~K'e J;.IQ:E.ThJH :&M2:-.lli apa6ma ~1::a3hi}.,:· 

1~~~··~- 1 ~,~·-.:2~~:lr-~ ~. ·~e~3~ ~·K==5 ~ID~=.~~"..;· == ~~.rJ.C'~j1..._:: C) 1COJ 'C&l'.1 ·aJ1~f"'3.E 

()cc::tr!ll 2K''1l~;'lbi."1!jp IC~ (M:&nmlX3lll! peTIIRUle » JK;OICC3.JK, OOlrna,mJ)bl: 
:Si6i' !OJ+2iQOi' <:'.=Si Il 6*-:! Il 4= 130 - :xuu -.::..1\j 

T;;i:srii*11UIF.ill1B IJKil!l~ :u-aL.lJTal!IMllhl. 68; - A,,1lll ~ qpeci ((H)i 

- 11;:~:i1ti;auJ'JJ!::!! li'TllILJJ.lhJlll)JJJIJ! iC!i>llJPll11l mp lllJ;d)jp!Ce. ODii Arcl!I!alllll! Ca~~ 'Illt!!JP'I 

':0i;ii~12'.;~'GY1 [ 7!x4=6:S.. f'Qll:!llhIDlX!fellJI r~p M ~ S6-<.c.1iµerrie 
;auiJilSJ;j)j]lJJJ>lJJK IClh/J.TW;.: 

((4!:5:1'3®))=@,, 71.~mn n 
0fJIJalllll ~: ~1S~''.lS'4t-J.~ull(Of'*l=l@J<11 

2m--nm=n(lbn~6ID=1J~~ns 

ll<!1.IJ£0 II:Bfa'.\Fm ltrfm'Jl',1.Wlf!:Jlf.filtll ~"fi1K!hl11!ll .. JETKiirH!nmrij ~ ~T!.JTit!l~!JlJl 
,L:;ii!Jlll'.a;JJ/.t>Ir 4'S: 1 ~i', .• '6J=lj$.Y\fr/Or+]0i= 1'9.l Il <fu=S4F: Ail.TriraiL:l!lr'1DIH! <Jil..'$Ilf it::lliFJThll ((IlS­

'C.'11P.t:, :~:"i7 :;Mm!). ifrl!L;uiiri '1-H~l!tt:Jlliamii ~~TUJ iemr:Die:rr£1ffl ifuiiliimr.IDJb'lJirli:CITIH1 

ff.(;D#'r;;.Jf1~11Jll:-iL'R. 



aJI-<l>APAlill EH,liEKTEPIH)I,ErI KOCM oc 
TEOPIUIChIHhIH, HErB,21,EPI 

K,a3ipri 3aMatt.naFbI 6aprrbII\ FbIJibIM.Qap earraebI HcrraM TirriMeH 

rnparatt eKetti 6errrirri. Corrap.QblH: irnitt.ne KOCMOHaBTHKaHhI arraTbIH 

6orrcal\, OHbIH: tteri3i ;JJI-<l>apa6H.QeH eKetti arnhII\. 

Eipal\ 6¥JI Kytt.ueri 6aTbie FhIJihIMhI OHhI MOtthIH)latt l\OttMaMJJ.hI. 

0Hh1Chl 6irrMeCTiKTeH 6e? arr.ne MeHMeH.QiKTeH 6e? Orr )Kafbl 

6errriei3. K,arraif 6orrratt KYH.lle 6i3.niri: Mitt,ZJ.eTiMi3 FhIJihIMH, rn­

pHXH, Ta6HFH IIIhIH)].hll\Thll{ 6eTiH arny. Apa6IIIa KOeMOHaBT.bI 

.;-...i i...:al._ - pa)Kyrry cpaea ,ZJ.eee OHblH; MarhrnaebI Keri:ieTiK I\aH:paTKepi 

6orrMal\. Eacl\aIIIa aiiTl\att.n:a FarraMH Kett,ieTiKTe eaiipam:~ayrnhr tte­

Meee KeMeIIIi MaFbIHaehIH.Qa. Aerratt KeMeei, KeMeeittiH. )KOJihIH 

6ael\apyIIIhI a,ZJ.aM aJI,ZJ.hIMeH aerratt IIIbipal\TaphIHhIH: corr KeH:iCTineri 

)Kypie )KOJI,naphIHhIH, 3aH,hIH 6irry. Orr 3aH, )!(¥JIJJ:hI3.llhI aerraHHhIH, 

K.¥PbIJibiehIHa 6aiirraHhieTbl. Arr OJI J\¥.pbIJibie haH)J;HC-K,m1c­

reoMeTpmrnhil\-CHMMeTpH.HJihll\ 3att,ra 6aiirratthICThI. Orr 6aphm Ken 

)Kal\ThI - Ken errIIIeM.n:i Kett,ieTiK 3aH,hIHa eora;:i:h1. Oeb1 earra.lla ;JJI­

<l>apa6H 3op ett;6eK eTin, MHpac l\aJI.llbiprattbI aiiThIJI.llhI (1-cyperri 

l\apaH:bI3). 
OcbIFaH 6aifrrattbieThI ;Jrr-<l>apa6H aerratt IIIhipal\TapbIHbIH: yIII 

ryprri )KOJibIH l\apacThipratt. Orrap: 

1. apThII\ l\HhII\ .il:.c:: jw..i - rnrrep6orra 

2. TeH, l\HhII\ ...,S\.9'-5 - rrapa6orra 

3. KeM l\Hhll\ ..i\1:...(.5 - 3JIJIHne 

( 5-eypeT )!(¥Jl.llbl3 )J(OJI hI) 

Oehl ebI3hil\Tap.n:hIH. aTTaphIH OHhI ;JJI-<l>apa6H K<L1aH: 

naH:.narrattratthIMeH TaHbICarrhII\. 

Kerr'ett,Ke enIIIey 6oifhIHIIIa Kytt earaThIH )Kaeay )l{eTi 

K,apal\IIIhIHhIH. aH:ttarrbiehI 6oH:hrnIIIa rytt earaThIH iKacay Hc­

JiaM Farrb1M.napb1 apaehrn.na Kett. rnparatt. OttbI 3eprrey apl\bmhI 

ecpeparrbII\ ynIKin.nett (TpHrottoMeTpml) illiMiHiH, tteri3itt earrratt ~m­

<l>apa6H. Apa6IIIa rnHreHCTbI 3in .1.J .ne:H.ni, SJFHH KeneHKe nerett 

ee3. 8ifTKetti IIIett.6ep,llitt, epieiH 6ip .nen arrratt.lla (R= I) Tattrette 

6ona,uh1: = tg a= h . 
.6¥JI h Kenett.KeciH enIIIey yrniH rnett,6ep IlleTitte )KaHa!\rn eTin 
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TiK KaJJ_araH c&1pbII\. On KeJiett,Ke rnett,6ep irniH.ne )1{116 -?--:!'-:-l arnna-

0 
. . . h 

.'J,bI. JI 1rnnK nereH ce1. cirnyc: sm a=__'!_= hr, 
R 

Con 6ottbIHilla an-<l>apafoi: c1rnycrnp 3al{blH IllbIFapraH: 

a _ b _ c -?R 
sin d - sin B - sin y - -

Ocbr.'J,aH 6apnhII\ 6acl\a yrnKiJUl,iK 33H)lap-Teopel\rnnap IllhIFan;bI. 

Aiha KeTe.11iK ochI 3aH JKapbIK c;·w11eHiH rnpay 1aH)lapbrna Heri3 

60J1raH. Ett..ui ~ahB JKon Cbl3bIKTapbrna opanaHhH(. 

AiIThIJIFaH yaKhIT enrney rneH6ep;:iiH oprnchrna er ~pbil\ l\a.nacal\. 

0HhIH 6acbIH (rn6eciH) aiIHanachIH..'l3FhI rneH,6epMeH )i<£Uiracn1pcal\ 

K8.lCI{Ke (3iJ1) KOChl Illblfa..'.lbl, 51FHH KOHyc-(r-.rnxpyT ~ ..Jfa) IIIbIF3.Jbl. 

con c~yKe.1e - KOC KOH)'CTaH attTbIJ1FaH yrn Cbl3bIK - :lK¥Jlllbl3 )KQJI­

,lapbl IllbIF3,Jbl. 

KoHyc CblpbIFbl 6otibIHilla TiK KHC3K apTbll\ KHbIK (nmep6ona 

- KHTaF 33H,J). 0Hhll{ rn6aHbIH3 ripen KHFalli I(HC31' - TeH Klib!K 

\napa6oJia - KHTaF M\'Kaqm). Ta6aHblH3H :lKOFapbl KHFaW KHCaK 

- KeM 1'HbIK (::n:mnc - KllTUFWlKblC). li¥-11ap;:rb1H anu1y ce6e6i 6hI­

.1a11. :KeiiiHri conaK rneH6ep.liE l3JIJIHTICThIH) pbIHhIH 2a ,uerr. KhICKa 

K8;1,leHeH )KUFbIH 2B .Jen <LTia,Jbl. 0HaH llihIF3TbIH epHeK: a:=6:+ 

-c:. r-.tµua 2c - eKi mµ-.11a (cpoKyc-MyxapaK) apacbI. CbBhIKThI!i 

c 
llleHoep.JeH wa1bICThlFhIH 61>v1ali afib1pa.::i.h1: - = e - 3KCeirrpHUH-

a 

TC~T. 

OcbI 6ip.:reH apThIK 60~1ca nmep6orra e> l, 6ipre TeH 6o.ica na­
pa60.1a e= l. 6ip;leH KeM 6onca 3,;i:mmc e< 1. 

Acn~rn rnb1pru(TapbIHhlH, 7/KOJillapbI ochI Chl3bI1'."TapMeH 6ai1-
.1aHbKThL A.cnaH rnwpah:TapbI )KeTi xar Keni KyH.1\i aiiuanaTbIH 

>KOl1hI - Chl3bIFhl 3n11unc 6diHeciH;J.e. 0HhII{ 6ip Ill¥f'bIJiaCbIH.la KyH 
60.';]J.JbI. . ..\cnaH rnhlpaKiaph! 11apa6orra ChBhffhl 6oiiwmna 'iKypeTiH 
oo.xa. on Ken )KhI.Illlapbl n-."epre 6ip attHa.lllbIII COrhlu orblpaTblH 

rq..iipbIKThl ;1q'.:Jllhl1.'l.ap (Mereop.r:Jap l. Erep ;le JK+.TI,1bl3 ::.KOJibI rn-

ncpt~{'\.lJ 6\.1fn~JIHllla 60~1ca. 0~1 J1~1Cl\{ KC'HiC'TiflHe KeTin :.KO·f'3..Ha'.lbt., 

O;lKhl.l::l~ TJ: JK3TTI3.iiJ.bl. 



8JI-<l>apafo1 oJiap,llbU{ nurne napa6oJiaHbm TeH.)liK 3aH.hIH 

na:H)laJiaHbm, TaMarna )l(aH.aJiblK auIK.aH. OJI lll¥rna A.:>. .JJ opHhIH 

rnm<:aH, o:Ho1c a:HHa )l(acarnH (.A.:>...JJ ... jlo ). KyarrhII{, )l(apblKThII-1., 

)lbI6bICTblH. KyIIIiH 6ip )l(epre (HOI<:aTI<:a) )KfiHayg)liei eoHaH 6aeTaJIFaH. 

fi¥JI K}'H,lleri TaMarna OTITHKaJibl, aKyCTHKaJiblK, apXHTeKrypaJihII\, 

KpMCTaJIJiorpaqm.HJlbll\, reoMeTpH5!JlblJ<:-eHMMeTpH5!JlblK, KOeMo­

norM.HJlblK TaMarna FaJlaMH 3al{Ll,ap Oehl I<:aFH,llaFa COKTiatt KeT­

ne:H)li. 8n-<l>apa6H)lblH. 6apnblK FhIJlblM )KgHe eHep eanaebm;:ra, 

rra:HrnM6ap,llaH KeuiHzi eKiHuti ycma3 6ony He2i3i ocbm;::i:a. 

8n-<l>apafoi:;::i:iH. rrapa6onaJiblK (TeH.)liK) Herhz:i:e o:Ho1c ai1Ha-nttH-

3a Ke3in;::i:ipiK )l(aeay _Heri3i 5-eyperritt: aeThm;::i:a - OH. )KaFbIH)la Kep 

cennreH. 

0 A=r=001 epieTi lllett:6ep Cbl3a)lbI. 0HbI 6ipHellle 6ene;::i:i ( oa1 

= a1 a2 =BA). Con 6eniKTep;::i:eH )KaphlCKaH ebl3blKTap eTKi3e;::i:i (oa'; 

a' a"; s' B"). Oehl Ke:HiHri HOKarrapMeH A HOl\aT apacbltta KHFalll­

Ken6ey Cbl3blKTap )l(ypri3e;::i:i (Ao', Aa', AB'). Oco1 Cbl3blKTaPJlbl 

na:H;::i:anaHhIII napa6ona (a:HHa) HOKarraphm rn6a)lbI. On Mhmay: 

Ao'=oo", Aa'=aa", As'=ss". Oehl KettiHri HOI<:arrap rrapa6ona 

Cbl3blFbIHblH. HOI<:aTiaphl 60JibIII Ta6bIJia)lbI. (o" - a" - s" -A). OebI­

nap)lbl HiH,n:i Cbl3bll\TapMeH f\OeI<:aH,n:a rrapa6ona Cbl3hIFhl lllhIFa)lbI. 

Oehl K¥PhIJiblCTaH TyeiHiKTi, 6aernrrKbl llleH.6ep opTachrna l\OHhIJIFaH 

)K3pbII\ rrapa6ona Cbl3bIFhIH3H rnaFbIJibICl\aH)la OHblH. 6eTiHe ebipT­

TaH TyeKeH )l(apbII\ - cgyne OHaH lllaFhIJibiehm, opTaebm;::i:arbI 

HOI\3TI<:a )l(HHaJia)lbI. OJI )KaphII\ K yH cgyneci 6onea, on opTara 

)KHHaJibIII, 30p Kbl3Y 6epe;::i:i, 3aTibl )KaH)lblpa;::i:bI. 8n-<l>apa6H COJI 

HOK3Tibl MyxapaK .A.:>.._JJ aTaFaH, 5lfHH OTihlI\, )KaH)lbipaThlH III¥FJia 

HOI\3T M3FbIHaebIH)la (5-cyperriH. yCTitt:riciH I<:apaH.bI3). 

Ocqm,n:a:H rrapa6ona 6eifHenec CbI3Fblrn-neKano )Kacan, cOHhI 

aliHaJIJJ:bipa OTbiphm o:Hbre aifHa - rrapa6ona (wa6h r<:aTHF MyKaqm 

MHpa) )l(aeaFaH. 

EH,n:i o:Hnarr r<:apaJibII\. K,a3ipri FhIJihIM)la a:HTbIJIFaH OITTMKa-aKy­

CTHKa eananapbI He 6onap e.z:i:i?! Onap,n:a elll6ip FhIJJhIMH Heri3 6on­

Mae e)li. MttKpoeKOil, TeJieCKOTI CIUIKTbIJiap 60JIMaC eJJ,i. gn-¢apa6tt 

TeMip,n:eH HeMeee I\OJia)laH )KacanrnH .KaH,bIJIThIPJJ.hl KaJibm.Ka eaJihm 

oiibie ai1Ha )l(aean, 6eTiH TerieTen hIC.KhIJian I<:OJI)laHaThIH 6onFaH. 

0HbIH. acTpOHOMH.HJibll\ eH.6eKTepiH)le con OtthlC a:HHa )Kacan, 6e-
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TiH TericTen bICl\blJlan l\OJI)J,aHaThlH 60JIFaH. 0Hblf-l aCTpOHOMIUIJibll\ 

ea6eKTepiHJJ,e coJI OHhIC aiiHa l\OJIJJ,aHraH JJ,eyre 6oJiaTbIH JKepJiepi 

6ap. MbICaJibl OJI Ken )l{blJI)J,8 6ip COFaTblH K.¥HPbll\TbI JK¥11)],bI3)J,bl Ctt­

narraH)J,bI. bipHerne racbipJJ,a 6ip 6oJihm OTbipaTbIH TaFhI 6ip Ol\ttFa 

- OJI llioJinaH JK¥IIJJ,bI3bIHhIH: KyH 6eTiHeH eTin 6apa JKaTKaH Ke3iH 

6aK:bman JKa3FaH. OHJJ,a OJI oiih1c aH:Ha l\OJlJJ,aHraHbIH aiiTnattJJ,hI. 

Eipal\ 6i3 oiiJiattMbI3, OJI ceKiJIJJ,i 6aK:bmay JKaii Ke36eH MYMKiH 

eMec. 8JI6erre OJI e3iHitt: OHbIC aiiHaChI apKhlJlbI 6aKhrnaraH 6oJiap 

.n:en oiiJiattMhI3. AcnaH acnanTapbIHa, acTpoJiormIFa JKatt:allbII\ eH­

ri3reH ::rn-<!>apa6tt OHbIC aiiHaCbIH coraH KOJIJJ,aHyhI MYMKiH )len 

6iJieMi3. M¥HhI 3eprrey KepeK. 

K:a3ipri FhlJlbIMHhIH: KepereH eTKip Ke3i .n:e, ecTirirn cal\ I\¥JlaFbI 

)la ;)JI-<!>apa6tt.llhm otthIC aiiHacbrna Heri3)leJireH. 

HcJiaM eJIJJ,epiHe 6¥JI JKatt:aJibII\ Kett:iHeH rnparaH, dPTYPJii acnan­

rnp JKacaraH. ;)JI-<!>apa6tt iJiil\tiH ochI cana,Ua dpi K:apaii JJ;aMhITKaH 

arnK:ThI FaJibIM H6H aTJ-XaH:caM oHaH KeiiiHri a.Il,aM (965-1039). 0Hhm 

JK;)He ;)JI-<!>apa6ttnhm onTttK&'1hII\ ea6eKTepi XII-XIII racbipJiapJJ;a 

JiaTbIH TiJiiHe ay.I1,apbmhm, EBpona eJIJJ;epiHe M;)JiiM 6oJiraH. OchIHbI 

Heri3re aJihIIT, FblJlbIMra )1(011 arnyra TaJ'1IlbIHFaH a.naM.Il,ap.nbIH: 6ipi 

aTaKTbI FaJibIM P. fpocceTeCT )f(;)He P. EeKOH 6oJiraH (XIII - racb1p ). 

WipKey 6acwhmapbr EeKOH.llhI, HCJiaM FbIJibIMbIH l\OJI.il,a)J,bIH: )len, 

K:apCbl 6oJIFaH, TypMere K3M3FaH. 

HcnaM FaJihIM.Il,apbIHbIH: acTpOHO:\BUIJibII-\ Ta:vmwa Tepea 

MarbIHaJibI el-{6eKTepiMeH TaHbICKaH H. KonepHttK, JKeTi xaT KeKritt: 

aiiHaJihIC opranbIFbI Kytt eKeHiH JKaKChI TycittreH. HFHH KyH opranbII\ 

uiKip.Il.i I\a6.&mn:araH. Aj'1 OH.bil-l eni - xpucTHaH erri )l(ep opTaTJbII\ 

JJ,ereH niH KirnmapbI 6oiibrnwa l\aTe niKipne 6oJiraH. CoJr ce6emi 

uJ1 Tipi Ke3iH.ne 03 niKipiH aru.&II\ aiirn anMaraH. TeK eJiep rnafhrnn;a 

rana JKa36a Mttpac l\aJID:.&IpraH. XpHCTHaH niH 6acrnhmapb1 oraH 

K:apcbI 6onraH. 0HbI ."vta3ffK,man, Capitam acmpoHffitbl aTaraH. 

EipaKTa WbIHJJ:bII\ JKeH:6eii l\OHMaii.nhr. HrnaM acTpoHo:-vm5lcbr 

H. KorrepHHK, H. KenJiep, r. ranm1eii, H. HbIOTOH apKbIJibl EBpona eJI­

n:epiHe rapa.nhr (XVI-XVIII racb1p ). E-¥-TJap ;:)JI-<!>apa611 ett6eKTepiH 

Heri3re anraH. OcbIFaH MhIKThI )J,;)Jien.n:ep 6ap eKeHiH 6ineMi3. Onap. 

wipKey.neH K8HMbffblfI, HCJiaM faJibIMnapb!H8H aJIFaH.il,apbIH arnbIK 

aiira KOiiMaiinh1. AnaH:na onap)lhIH ea6eKTepiHne ;:)JI-<1>apa6u iniMi 

allibIK opbIH aJIFaH. 
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MhICaJihI M. KerrJiep Eyporra iJiiMiHe ;m-<Dapa611 Myxapa~­

lUf8JZa - cjJoKyc rycittiriH arrrnw per Kipri3reH. 0HhIH, rjJoKyc de­

zrn JZamblll ce3i ;m-<Dapa611.n.h1H, MyxapaK (ommbz~) ophrn .uereH 
ce3ittiH, TiKeJiei1 ay.uapMaChI. ,ll,eMeK ;:}JI-<Dapafo:i: OHhIC ai1Ha icTepi 
:>KeTi FaChip nrnMaChI eTKeH.n.e Eyporrarn :>KeTKeH. OchI TyciHiK 6orr­
Maca 6apJihII( FhIJihIM .n.gpe:>Keci eTe TeMeH 6oJiaThIHhI MgrriM. ,ll,e­
MeK Eyporra coJI Ke3.n.e FhIJihIMHhIH, llII>IH.UhIFhIHaH aJihIC 6onaT1>rn 
M. KerrJiep.n.iH, 6apnhII( 6ac1<,a FhIJJhIMH i3.n.etticTepi .ue, TeopeMarra­
ph1 .ua, reoMerpmrnhII( eH,6eKTepi .n.e, TinTi MY3hIKaJihII( eH,6eKTepi 
.ue TericiMeH ;:)JI-<Dapa611 eH,6eKTepiHe I(aTbICaThIHhI KApiHin T¥P· 
MhICaJihI OHhIH, "AcrraH rapMOHI15IChI" aTaJiaTbIH MY3hIKaJihII( 6ei1-
HeJiepi ;m-<Dapa6H.UhIH, MY3hIKaJihII( HOTarrap 6ei1HeCiHe )J,;:}JI Kerre­
TiHi .lJ.;:}JieJI.UeMereH ("8JI-<Dapa611" :>Kypttarrh1, Kysei1T, 1984, N~308). 
M. Kerrnep.n.iH. 400-:>KhIJl.ll.hIK MepettTOtthrna apHaJIFaH eH,6eKTi 
I(apacaH,hI3, OHhl ;:}JI-<Dapa611 eH,6eKTepiMeH CaJihICThlphIH,hI3, M;:}Cerre 

attI(hIH KepiHirr T¥P· D¥JI apa.n.a 6i3, gp11He M. Kerrnep FhIJihIMFa 
:>KaH,aJihII( Kipri3reH a.n.aM eKeHiH 6eKepre IllhIFapMaI( eMecrri3. 
Eipa1<, con :>KaH.aJihII(Tap.UhIH, 6ipittllli 6ac1<,hilllhI ;:}JI-<Dapa611.n.eH 
6acTarrFaHhIH aH:ry. 

f. faJIHJJettre KeJJeTiH 6orrca, OJI )J,a ;:)JJ-<Dapa611 eH,6eriH TOJihlK 
rraM..n.arraHFaHhI Kepittirr, OHhIH, reoMeTp115IJ1hII( orrT11Ka carrachIH.UaFhI 
6aprrhII( i3.UeHicTepi grr-<Dapa611rn COFa.lJ.hI. CoHhIH. illliH.ne gn­
<Dapa611JJ;hIH, OHhIC aH:HaCbl rarr11nei1.ri:iH. TenecK06hrna jf{OJI aIIII(aHhI 
M;:)JiiM. f hlJihIMHhIH, OChl llihIH.lJ.hIFhIHa Esporra FaJihIM.UaphIHhIH, K03i 
)KaH,a )KeTe 6aCTa.lJ.hI. Pwi,r nanacbz llaeeJZ II I'cmwzeudi IIIipKey co­
ThrnaH )KaH,a.n.a rntta aI<Ta.lJ.hI eMec rre?! 

oaTbIC err.uepiHiH. aH,I<ay errre apaM3a Morr.ua 6orrFaH, ~auwwHdbl 
~apga, CO~blpdbl :>ICapw )KhlI(I(aHhl )KSHiH)J,e TaFhl 6ip MhICaJI)J,hI, 

OChI.UaH, Kepyre 6orra.n.hi. 
McnaM FhIJihIMhIHa Heri3.n.enreH, ai1:ThIJ1FaH FhIJihlM,UapllhIH. 

eH,6eKTepiH IIIipKeyre 1<,apChl 6oJIFaH ce6errTi, O;Wp EblI/blAt diH­

ze ~apcbl JJ,ereH )KaJIFaH attl\att KeTep,ni. McrraM,na FhIJlhIM MeH 
.n.itt ew6ip aifhrpyrn 6onMattThIH Hgpce. Orr )Katt MeH T;:}H ceKirr­

.n.i eMip.n.iH, l\OC e3eri. Oehl T¥PFhI.UaH arrrntt,na eyporrarrhIKTaPllhIH. 
)KaJIFaH ai11<,ai1h1 FhIJlhIMH WhIH.UhII<I(a 3op 3115IH KenTipeni. IJi3..uep 
eHJJ,iri )Kep.n.e corr )KaJIFaH,L(hII(TaH aphIJIYhIMhI3 KepeK. 0HhIH. )KOJihl 
a5Ir-xam1c Tap11x11-Ta611F11 IIIhIH.ll.hII( )KOJJhI. 
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0Cb!FaH 6ip Mbll\Thl MhICaJI KeJITipy Mal\CaTbIMeH, K:apaJibin 
OTbipraH Tal\blpbUII\a 6ai1:JiaHb!CThl MaFJI¥Marrapra TOI\TattMhI3. 6-
cyperri TiK 6¥pbilll gym:1e YlllKiJI )KgHe A6aK: ece6i arn,n;bII\. 

HcJiaM FaJihIM.IJ;aphI, COHhIH; illliH,n;e ;}JI-<1>apa6M,n;itt; Kenett;Ke 
enllley g,n;iciH Ken ,n;aMbITI\aHbIH Kep,n;iK. Con g,n;icTitt; 6ip Mgceneci 
yaK:bIT enllley, KYH caraThIH )Kacay eKeHi 6enrini. Con epHeKTi ecKe 
aJiatthII\: 

tg x = tg t * cos cp 

tg x - KYH caraThrn enllley, tg t - cararrhn<: emney, cos cp -
reoMeTp1151JihII\ ett;,n;IK. 

0CbIH,IJ;a caraTTbII\ enllleM,n;i T¥Pal\Thl 6ipniK eTirr anatthII\, 51FHM 
tgt=tg 45°= 1 

0HaH lllhIFa,IJ;hI: tg x =cos cp = 
OttaH lllbIFa,IJ;hI: sin a= cos2 a =1-sin2 a. X2-X-1=0. 

OttaH lllhIFa.IJ;hI: X= 15-l = 0,618= sin a= sin 38°101 

2 

Heri3ri ay,n;aH,IJ;hII\ eKi enllleM,n;i - rnaprnhI enmeM,n:iK 6eT)KaI<; 
(ylllKin) enllleM,n;i epHeK Typi 6enrini: ax2 +BX+ c = 0 

)Koraph1,n;a KYH caraTbIHaH lllhII\I\aH epHeK OChIHhIH; ett; hII\lllaM,n:hI 
- 6ipniK Typi ,n;eyre 6ona,n;hI, 51FHM oH.n;a a = B = c = -1. 

0 . 6 ~ 6 a e 
JI epHeKTI ecerr TapMXhIH,IJ;a hIJiaM lllhIFapy ap: --= - 51FHM 

a+e a 

6ip Ta51I\ThI aJibm eKi 6eneMi3. 0HhIH; ynKeH 6enrneriHitt; (a) Ta51I\I\a 
(a+B) K:aTbIChI eKi 6enllleK K:aTbIChIHa Tett;. 

0HaH lllhIFa,n:hI con epHeK: a2=aB+B2
; a= 1; 1 =B+B2; B2 +B-1 =O; 

15-1 
B=-- a=0618a 

2 ' 

6- cyperreH lllhIFa.IJ;hI: sin 38°101 = 0, 618 
tg 38° 101 =Cos 38° 101 = 0, 786. 

AttblpMa 6oJibIMChl3, 51FHM 38°10,si + o,si. 
8n-<!>apa6M.IJ;hIH; K0Jiett;Ke g,n;ici 60tth!Hllla OHhI 6bIJiatt OI\MMhI3: 

Cblpbll\Tb!H; 6MiKTiri (OIA) OHbIH; illlKi Kenett;KeciHe (001
) Tea: 

0 1A =00 1; I>¥JI enmeMHitt: KOCMOHaBTMKa,n;a anaThIH opHhIH ecKe 
anattbII\. 
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5-cypeT. 

an-<l>apafor,n:bIH, rrapa60JiaJibll\ OHblC aH:HaCblHblH, 3aH,bl 6ottblH­

llia KyHHeH 6eniHirr ¥HiaThIH 3aTK:a l\OCbIMilla eKittllli rrapa6onanbII\ 

)l(bIJIJJ:aM,n:bII\ KepeK. 

0HbIH; epHeri Mbrnay: 

M¥HJJ:a, /-rnpry KYlll T¥Pal\ThICbI (rpam1Tau,1u1), MK - KyH 

canMaFbI (Mar.cacb1), RK - KyH epici. 

AH:TbIJIFaH gym1e I(aTbrnac ocb1,n:aH Kenirr Illbil\TbI. hl.¥HbI 

)l(apbll\-Cgyne TapayblHa I(aTbICTbl, )l(aJIIIbI Ta611raT 3aH.bIHa K:aTbICTbl 
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Kapaca M;)Cene gpire ;)KeTeJJ:i. PacbIHJJ:a, ranhIMJJ:apJJ:bIH, 3eprreyne­
piHe I(aparaHJJ:a 6¥JI ;)ymie I(aTbrnac emneyrni rn6ttraT JJ:YHHeciH)l.e 
eTe KeH, opbrn ana)l.bI eKeH. AH:TaHhII\ ararnrnp)l.bIH,, l\ypaH:nap)l.bIH, 
6¥:TaI(rnpb1 apacbrn)l.a ocb1 dyntte l\aTbrnacThII\ enrneM 6apnbIFbI 
6aH:I(anraH. .0¥JI 3aH, achmTac - MHHepan - KpHCTann apacbIH)l.a 
3op ophIH ana.n;bI. Mb1canb1, 6ip MbICan. Map)KaH !\hip (KaJibU:HT) 

KpHCTaJiblHbIH, 6:¥pblll1Tapbl'. 

10055i ± 7go51 = { 1800 
23°501 

OcbIFaH ;)yntte 6¥pbill1TbI l\OCaMbI3: 38°1 Q/+23°501=62°= 
=62x60=3720 

TaJ1.rnrna T¥paH J<aI(IIaJihII\ 6¥Pbilll lllhIFa)l.bI. On acrraH 
caraThIHhIH, TiniHe caH)l.ac: 8- Myrnen-faI(pa6 (J<oH:) (EyH:i), caH.LJ;hII\ 
M;)Hi 372=70+100+200+2=372. 

E)KeJI)l.eH gymie caH aTaJI)'bIH)l.a ocbrn,n:aH: M;)H 6ap )K;)He oraH 6aH:­

naHhICTbI rnpttxH aH,bI3JJ;ap 6ap, ecKepTKirn FHMaparrap 6ap. Mb1ca­
JibI gyntte enrneMi MbIChIPXIhH-1 (ErnrrerriH,) arnI(TbI M¥ffapanaphIHJl.a 
opbIH anaTbIHbI attI(hIH)l.aJI)l.bI. 8n-<l>apa6H e3iHitt: Kerr rnpaynhI 
FbIJihIMH M.+rpa11aphrn,ua gyntte emneMiHe 3op M;)H 6epreH. On KiciHiH, 
6¥-11 enrneM,ui FHMapaTI(a, apxttTeKzypaLJ;a I(OJI)l.aHraHbI M;)JiiM 6onhm 
OTbip. Oprn A3H5! MeH I\a3aI(CTaHHbIH, KerrTereH J\¥PhIJibICTaphrn,n:a 
gynne I(aTbrnac emnel\t.n;epi I(OJI,UaHraH,nhIFhI, OHbIH, ~m-<l>apa6ttra 
6ai1naHbICTbI eKeHi awhrnJJ:hI. (Eo11arnB H. eH,6eriH l\apaH,bI3) . 

.Dip raHa MbICaJI. AxMe.IJ, 1Iaccay11 FHMapaTbIH)l.a OHbIH: Kerr 
e.11weM)l.epi gymre I(aTbICI<a 6aH:11aHbICTbI eKeHi 6attI(aJIFaH. AH:TatthII\ 

OHbIH, 6HiKTirI, ¥JbIHJJ:bIFhI, KeJI)l.eHeH,i, caThrnapb1, eciK-Tepe3enepi, 
- fopi OCbI errrneMre Heri3,uence KepeK. 

tlYJIHE l\AThIC Al{hl3hlHAH 

:0¥JI I\aThICThlH, 6ip aTbI I\mrn ece6i OHbIH, att:hI3hI Mhrnay . .Dip 
rrap yii KO~HbIH ayrrara )Ki6epirr ecipce 6ip :JKhIJI.lJ:a l\O~H caHbI 
l\aHina 6onMa:E<. 0HLJ;aFbI rnapT ::>p6ip rrap Ke:JKeK eKi aH:)l.aH KettiH 
eK1,aeH Ke)Keh.-rerr OTbrpa,llbI. On caH}lbI ailbrpyra caH,n:ap Ti36eriH 
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K,On.IJ,aHa.IJ,hI. On Ti36eKTe gp6ip caH aJJ.IJ,hIH.IJ,aFhI eKi caHHhIH. )J01bI­
HhIHa Tel-( - on Ti36eK MbIHay: 

1+1+2+3+5+8+13+21+34+55+89+144+233+377+610= 
=l 740=29x60. 

OH eKi aH..IJ,a OHhll-()KHhIHhI 6ona.IJ,b1 (1 + l + ... + 144)=376=47x87. 
5Irn11 47- KyMic aJ:i MeTaJJhI, l\OHH aJ:i.IJ,hIH. ophIHbI. Oehl l(aTap.IJ,aFhI 
caHHhIH. l(aCMeTi Kepwinec eKi CaHHhIH. l(aThICbl 6aprnH cattbIH 
gyn11e l(aThIC caHhIHa )Kal(hIH.IJ,aH. 6epe.IJ,i 

MbICaJJhI: ~=06179775· 377 
=06180327; 

144 ' '610 ' 

Oprn ecermeH: 0,617977 5+0,6 l 8327=0,618005. 
I<mrn Att.IJ,hIH. opHhI .IJ,e.IJ,iK. Con ophrn.IJ,a l\OMbrnrnH 6enri 6ap. 

On ecen 6acmbz :JICGlfa .JICblll 6acbz, TOFhIC 6onhm Ta6brna.IJ,bI. 0HhI 
T¥PaH eni A6al\ (104) arnrnH. I1cnaM eni MusllacjJ (ommbZT).) ~ 

-(220) arnrnH. Esporra eni OHhI apa6rna.IJ,aH e3 Tin.IJ,epiHe ay.IJ,aprnH 
( ophICllla Jl!lCU aTaM)J,hI). 

0HhIH. MaFhrnacb1 )l{aH.a )KblJl 6achrn.IJ,a (TOFb1crn) AH. e3iHi« 

TaFhIHa MiHe.IJ,i - KyTy.IJ,e - )KeM.IJ,ey.IJ,e, OTThII\ 6ai1nay.IJ,a, HeMece 

~a1tarzw A6a~~a 6aJ:inay.IJ,a 6onFaHhI. "AT 6aH.na.IJ,hIM A6al\l\a" aTThI 

XaJJbII\ aH.hI3hI cornH apHaJJFaH. "K,apsarzap-ay, ~apsarzap ~a11amblAteH 

:>1Copsa!7ap", .IJ,err KeneTiH "A6aK," aH.hl3hI K.ap.IJ,bIH. epirr l(apFanap.IJ,bIH. 
l(aHaTbIMeH )KOpFanarnHhI KeKTeM. )l{aH.a Att.IJ,bII{ TOJihICTa TaK,1<a 

MiHreHi ... Ai1ThlJ1FaH acrraH Tal{6acb1 - OTThII\ - M11rna¢ - A6al( 

Att.IJ,hIH. yH.i K,oHH - lllaHH An-CaparnH 6eniH.IJ,e. On e3i rrai1.rnM6ap 

.IJ,aH.FblJlhI .IJ,e.IJ,iK. 8J:iTKeHi on 23°271 eH.Jl.iKTeri )Kep 6en.IJ,eyi 6onbm 

rn6brna.IJ,hI (Tporra PaK). On MeKKe MeH Me.IJ,HHa apachrn.IJ,a. ,ll,eMeK 
rrai1rnM6aphIMhI3 OHbl hU:J1Cpada :J1Ca11e ;vtuspa:J1CCJa 6achm eTKeH. 

A6al( rreH TeMip K,a3hII\ )Kal(hIH MaFhrnanac. K,a3hIK, = 208, A6al( 

= 104, 51FHH 104x2 = 208 TeMipJl.iH. eKi 6acbI. 

T¥paH XaJJl\hIHhIH. epTe.IJ,eri 6ip op.IJ,aChI A6a~a11 (xaKacuR-

caxarzap ). Ei3.IJ,il{ OHhIMbI3rna A6al\XaH 6onrnH. On Allawxa11 

MaFbIHaChIH.IJ,a. AnTh1-Anaw YpKep 6onrnH.IJ,a, cornH )KaH.a )Kh1J1.IJ,a 

TOFhICaTbIH JKalfa Au -ARautxa11 (A6a~ xa11b1). 

AH. ece6i, yal\bIT ece6i - FhlJlhIM 6achI - ecerr 6acb1. Con 6ottbIH­

wa ecemni -Ecerr A6al( arnJIFaH. On KeJ:iiHri ecerr WOTThIH. aJJFallll\bI 

rypi 6onrnH; Kerr l\OnJJ.aHhm KenreH. A6al(TbIH. 6i3Jl.iH. XaJJl\bIMhl3Jl.a 
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rntt:6acb1 6ap aThI 6ap, py aThI 6ap, Kett aThI 6ap. A6a~mbllj epmeoe2i 

mypi I\bzmaiioa gni Kyttre caI\rnynhI. A6a~ ece6i, au ece6i - I(oRH 

ece6i - Omma~ ece6i fopi Kenirr 6ip )l(Cp)J;eH IIIhIFa,lJ;hI. OtthIH: 6acrn­

YhI T¥paH e.niHoe. Con ecerr, corr att;hl3 lllyMep ap~blflbl opau apa6 

e.noepiHe aybic~aH. OtthI KeH:itt T¥patt FaJihIM)J;aphI rnpaTK~aH (Bn­

Xope3.Atu, an-<Papa6u, an-EepyHu). 

Con att;hI3 apa6 enitteH Esporra enitte rnparatt. OtthIH: Tap11-

XhI MhIHa,lJ;aH:. lfrarrm1 FaJihIMhI Jieottap)J;o TI113aHCKMH ( 1180-1240) 

eKimui HhICIIhI aThI <l>11:60HaIJ1rn (Fibonacci -116H EoHaIJIJtt) 1202-

1228 )Khin)J;aphI "A6aI\ Kirn6i" (Liber abaci) arrhI KiTarr )Ka3hIII 

Eyporra err,lJ;epiHe rnpaTI\aH. 0HhIH: 6¥JI KiTa6hI corr KC3,lJ;eri apa6 

nmH,lJ;eri ecerr KirnrrTap.lJ:hIH: ay,lJ;apMaChI 6onaThIH. 0HhIH: gKeci 

TimaH I\aJiaChIHhIH: cay,lJ;arepi EoHa'-1'-IU E2unem, All:J1Cup, CupuR 

en,lJ;epiH)J;e Kerr 3aMaH,lJ;ap 6onhm, 6anachIH apa6 Me)J;pececitt)J;e 

OI\hITI\aH. On 6aprrhII\ FhIJihIMH ecerr MaFJI¥Marraphrn llcrraMHaH 

anraH. Kirn6hIHhlH: aThIH )];a corr 6oH:hrnIIIa aTaratt. OtthIH: <l>11:60-

Haqq11: HhICIIhICbIHbIH: e3i apa6IIIa H6H EoHa'-1'-IU (EoHa'-1'-IU ¥llbl) )J;e­

rett C83.1J:itt: Heri3itteH IIIhII\I\aH. 0HhIH: KiTafaIHbIH: iIIIiH)J;e aHTbIJIFaH 

I\051H ece6i 6orrraH. 

<l>11:60Ha'I'IH e3i, gptt:He, OJI ett:6eKTi CIIII\aIIIaH e3iM)J;iKi ,lJ;eMe­

reH. Orr 6aprrhII\ errre ,lJ;e aHI\hIH 6orrraH. 

Ett)J;i 6¥JI KYH.lJ:epi, aH:ThIJIFaH gyrrtte I\aThrnacThIH: 30p Ma3M¥JihI 

6errrirri 6orra 6acrnraH Ke3,lJ;e, 6aTbIC erriHitt: e3iMIIIirr errTirrepi, OHhI 

"<Pu601-ta'-t'-IU caHbl" arnH:ThIH 6orr)J;hl. E¥JI KepHey 3oprrhII\ )];err 6irre­

Mi3, oH:rrarr I\apatt:hI3 ! 
EH.lJ:i 6-cyperritt: 6eTitt)J;eri MaFJI¥Marrapra opanaMhI3. 

l1crraM ece6iH)J;e MhIH, ( 1000) caHhI catt,lJ;ap)J;hIH, IIIeri eKe­

Hi 6errriJ1i (3-cyperri) I\apatt:hl3. 0HhI farnaH: )Ka3aMhI3 103= 1000, 

HHH KgMin TOJibll\ OH)J;hll\ caH (3+ 7= 10) TeKIIIeHitt: ym errIIIeMi. 

OchI caHHhIH, epicTiK IIIeH,6epiHe )l(aHaMa TirirrreH TiK CbI3hII\ThIH: 

60H:h1 OHhIH, rnett:6epiH)J;eri KerreH,KeciHe TeH, 6orra,lJ;hI )J;ereH,lJ;e 3op 

HIIIapaT 6ap )];en 6irreMi3. 0HbIH, e3i aJI)J;hIMeH )Kep MCH KeKTitt: 

6ip T¥TaCThII\ TeriHe 11wapaT. llieH,6ep iwitt)J;eri 611iK .lJ:gpe)l(e,lJ;e 

Tgtt:ipiHiH, )l(aphrnl\aFaHhI: an-paxMaH (329), an-pax11M (289), 329+-

289=618. 0HhIH, Kenett:Kcci - CblpbII\TbIH, 6tt:iKTiri 6ac 6arn: 618+ 10-

8=726. 0HhIH, rnett:6ep epiciHeH aH:bipMaChI )Kayhap: 
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{ 
1000 

786±214= 
572 = 286 x 2 = 26 x 22 

OH:rrarr 1<,apacatt;bI3 TaMarna eptteK. Ky =.S .J = 26, K6 =.Sy = 22 
(24-cype, 30 aHT). 

{
48 

26 ± 22 = 4 ; 48- l\aHTaJI aJIYlIIbl, 4-)Kep caHbI; 

I! ;1=64-36 = 48 

{
26 

286=26x 11; 15 ± 11 = 
4 

; arr XHMI-rn 6acb1, 286 - epKern cypeHitt; 

aHT caHbI (2-cype, 286 aHT). 
EipiHe 6ipi 6aH:rraHbICTbI A6al\, MHrna<l:>, MyxapaK catt.r:i;apbrn 

l\OCaMbI3: 104+220+348=672=168x4. OttaH lIIhIFa.D:bI: 672+ 114= 
=786. Bae 6arn caHbI ( 19x6= 114 ). l\¥patt cypecittitt; caHbI. 

EKittrni )KaFhIHaH 214+ 168=382; OttaH lIIbIFa.D:bI 618+382= 
=1000. Cottay hl,r:i;bipbIC 3aMaHhIHaH Kerre )KaTI\aH eKi ,r:i;oc caH 6ap: 

{

504 
71x4 ± 220 = 284 ± 220 = ; 284 - f¥fapa.r:i; ( AH:l\bI3) - <l>apa6 

64 

caHbI; 220 - MHrna<t>. OttaH IIIbIFa,r:i;hI 504=36x 14. 
M¥ttb1 Tarr,r:i;ay ~pire ~KeTe,r:i;i. Mb1Carrb1: 14- OT caHbI, OHbI 

M\'llierrre l\OCaMbI3 14+ 12=26, ottaH IIIbIFa,r:i;hI 62 ± 26 = , He-
{

88 
36 

Mece 504+104=608=19x32=38xl6. TaFbI 6ip TaMarna epHeK: 
2916+2~4=3130=313xlO, 2916=542 )KeTi l\aHTarrayrnbI )K~He ¥Jibl 
l\¥PaH 6epirrreH au caHbI (15-cype, 87 au), 214 - )Kayhap, 313 
- }\ar6aHbIH; }\aparncbI ~.J L....J~ = 242+71=313. 

CornH 6aH:rraHbICTbI: 

786+3130+1284=5200=260x20. 

hl¥:H.r:i;a 214x6=1284=i'.1=6ac )Kayhap YIIIKirr (2-cypeT). 
hl¥HbIH; fopi MYF)KH3a .r:i;err 6irreMi3. T~tt;ipiMe 30p rnyKiprriK 

eTeMI3. 
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)l(afbIHaH: l.l......:::i..it = 195; 0HaH WbIFa)],hI: 6JI+195=806 - :i J-.:..i = ToT 

arawhI. OJI .ua Terv1ipre corn,IJ,hI: 

806=26x3J=J3x62 

)Kep MeH KeKTiH. )l(aJIFaChI. 0KyrnhI - oifoaHapJJhIK Hgpce. 

I<ophIThIH)J.hI.Ua gJI-<l>apa6tt.niH acnatt MaK:aMhI. 

JKETI XAT K0K JKaHE aJI-<l>APAI>H HOTACbl 

He Hgpce Ta6HraT TeriHe HeJ\¥pJlblM eJIWeM)leC c60JICa, COJI 

f\¥PJihI on Ke3re KepiKTi 6onhm Kepitte.ai. MbICaJihI AxMeT 11accaytt 

rttMapaThI ceKiJI.ui. CoJI ceKiJI.ui, He Hgpce Ke3re KepiKTi 6oJica, co11 

K¥PJihI oHaH K¥JiaK:Ka )l(aFhIMllbI YHlleCTiK WbIFa.UhI. 

8n-<l>apa6H e3iHiH. MY3blKaJiblK HOTaJiaphIH OCbl Karmrnra 

cytteHin, )l(CTi xaT KeKKe KaJihmTaCThlphm WhirnpraH. EcKepTe KeTe­

niK, gJI-<l>apa6tt.ueH 6¥phIHFhJ JJ.YHttere rnpan )l(ypreH, Ilmparop 3a­

MaHhIHaH KeJie )l(aTK:aH HOTailap.ua 6eCTiK ( 5) caH K:apaCTblpbIJIMaFaH. 

0Hll,a 1, 2, 3' 4 cattaaphl KaThICK:aH rnpT HOTa - TepT IIIeK TeTpaxop­

.ua 6011raH. 0Hh1H eKi ece Typi ceri3 4x2=8 OKTasa 6onraH. 8n-<l>a­

pa6tt 011 acnanrnpra (J110TeHara) 6ecittwi weK KOCK:aH. CoHhIMeH 

OJI TOFbI3 IIIeKTi (8+ I =9) 6011Mal\. MariKaH aK:hIHhIHhIH.: 

T¥PW1Hbl1f Ki.lt Ke.itilm:eH .ity3blKaCblH. 

<f>apa6u n102bl3 WeKmi 00.116bzpacblll -

.uenTi. I>j3 7-cypeTTe gn-<l>apa6H HOTaCbIH KCJITipniK. 

0nIIIey 6ac HOTa I: l (Anawaxatt) HOTaChI 6onratt.ua, 6ac1<a an­

TaYhI an;rh1 anaw. Onap.UbII-1. TeH; )l(apThIChIHa gn-ct>apa6H 6ecTiK caH 

MeH )l(aH;a.uaH Kipri3reH (5/4, 5/3, 15/8). 

llYHHe )l(y3ittae MY3hIKa canachrn.[la an.[lhIHa JKaH canMaraH gn­

<l>apa6tt 6a6aHhIH; ea6eKTepiH 6¥JI )l(ep;::i:e TOJihIK Tan.uay 6onMaH.IThI. 

On 83 aJI}],bIHa 30p Mgce11e. b¥Jl apaµa 6i3 TeK KOCMOHaBTHKara 

K:aTbIChl 6ap MbICanµap KeJJTipCJ\1i3. 

8JI-ct>apa6tt.UhII{ gp Hornra apHaJ1raH gpin 6enri.nepi 6ap. Onap 

AE)K)l ece6itte 6aif11aHbICTbI aJibJHFaH. AJIFaWKbI yrn KeK: Air -
AttKh13 + Wo11naH hy3 =Ajj = 5+6+7=18. Oratt iKaJirac TaH. illo.i-
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naHhIHaH eKiHwi C83 6acrn.na!lhI x T H (UlonnaH+KyH+ApaH, 8+-
9+ 10=27). 0HaH KettiH K+JT+:M+H (illottaH:+CaH)Kap+AiHAH:Kbn, 
20+39-40+50=140). CoHaHKeiiiH y3inic, Ky1meH apFhI Apail;iaH 
focrn.na.::chr: ( 1+10= 11=1 +..,?). CoHhrMeH 6ip HOTaFa eKi ;:ipimeH 
Ke.le.J.i ( 7+ 2= 14 ). 0.11ap.lblH. ;:ipinTiK-CaH.EibIK M;}H,:lepi 6epinreH. 
OpT:l.:laFhI 1'\'H . .::Ie 13 OHhUI eKi JKanrnna OHhIH ecenec catmapnI: 
11+15=26= 13 '-2: 22-56=78=33+45=78=26x3:)KJihIHhI 13x l 5=195, 
6+1 rn~mrna JKep.1itt JKaphIK caH&I 13 - HaH3araii, l 5 - Tac cypenepi 
ofi.:ran Kapa.H.h13·; 

lKeTi xar KBh.liH jKeTi MeTa..iJ caR:rnpw 6epinreH: 47- Ky1111ic 
tAm: 80- Cb!Han ( . .\iiKhl3): 29- MbIC (illo.1naH): 79-A.1iITblH (Kyu}; 
:6 - Tc-:-fip cXa:r1u) (ApaH): 50-Ka..rrattbI (IlloHaii); 82 - J<oprncbm 
l c~rnjKap 'l. 

)KnbIHhl 3G3. OHhIH -eKi -ececi 6a·c 6arn 393x1=786. E¥JI rn11mma 

~lp"Kli33. 

71-cyperreH IIThffiIThlH 6acK3 C31Ulap ;KOFaPLl.ll3 ~ap­

~1eH Ken ~ep.111epne TOthlca;::u.1. l(a6Yca;lhL KaTLIC3JlLI. MNca\J­
J1.ap K-e-Jnipe~ri3. 53 -cype,!le (A.R-HffiBI - ~l,RlbB - Ania.EB;) 49 
- 1.IITI'a .~Tii.-lllmpu .;l,ereH array 6ap (~_)...,=61 l), OHbll{ cam.ma 
Hro':L-i:lp,clbl.R jDffi~ c::ururn {JKep JKaphll\ cam,m 195) l\OCCaK, 6tma-

ffS06=:26x3l 
..JJ,II: 6H=R95=lvl __ ; 806 - Tm-hlahlphlc cam.1, He~1ece 

416 =26xll6 

=9] 65= U:35xS. 

61D+l95i 31 

Mn-ms n6' 
fi"HH: 6llxt5=195x4J= 

Obm ~: 15 - nc.,, mueM.ece illomrmm Hora )KJINll[IJI. 41-
K 't(Miic AD Menuaar.tr -lliac Hmm.. fareyiBeJEB: T.ypau JOOWa cam.n: 

0ll:fJ<BlJEJ l)Jfilbl!JH!Uiil!>K :SOf.r-1t-5M=BH)=5f3 186. ~a 504 .,8[(JYC.lr(flBa 

- <plf!JlllO - h~Mc rcar!'lllhlJ (f"¥JI~ 1 ll -<4=2g4): 284.+ 220=5Mi7 

ll6{,) 



513 - llloi-i:aif I AnThIHilihI KeK - T¥paH J\a1<,rra (mmi:aifJ.I,a) HOTa­
chl: 786- nae 6aTa. OH:narr R:apacaf{bl3 TaMama epHeK. D-¥-1 JKCpD,e 
bl,nb1pbICThIH: eKi eciMi l\a6h1cR:aH: ToT = 806, f¥rnpa)l (Ali Khn) = 
=71 x4=284. 0HhI con bl)lbipbIC - f¥Tapa,nl\a (EKiHmi KeKKe) 
(T¥PaH l\aR:rra 6ocaracbrna) R:On.naHCal\ Illhlfa)lhI: 71 x9/8=639= 
=393+246/393 - MeTan.nap caHhI, 246 - )l{e6peH:in). 

Dip TaMalllaChI, T¥paH l\aR:rra HoTachrnaH lllblfa)lhI: 
639 
-- = 0,48778 = tg 26°, 51FHH con l\al\rra caHhI 6¥pblllI -rypitt,ne 
1310 

- TeKIIIe - Xa)lH)l (26). 

26x60=1560=52x30. 

52 xaM,na, 30 OThI3 6arr. 
TaFhI coraH 6aifnaHbICThI, con 6¥Pl>Illl eKiHini TYPJle TaFbI IIIhIFa-

)lbI ( eTe a3 aifb1pMaMeH): 
393 

= 0,4876 = tg26°; TaFhI 6ip TaMallla ep-
806 

HeK: 4304+806+90=4304+896=5200; 806 ± 90 = : { 
896=64x14 

716=640+26+50. 

640 - TeMip, 50 - AlJThIHillhI xaT MeTaJihI, eKimni xaT HOTaCbI 
(T¥PaH K,al(nachrn yiui:ecTipy). (TeMip I(a3hII(ITeH yHJJ:ecy). 

0HaH lllblfa)lhI: 64±14 = ; )1{11b1Hbl, 50-{ 
78 = 26 x 3 = caH(Homa) , 

, 50 = Homa(H)(68-cype) 

cype (l<: 100). Achm rncrnp: Mapn<aH - ittj!{y (2xaT) = CaC0
3
=50. 

Jlanrn (ttaeyT) (6 xaT: Al
2
0

3 
= 50) (55-cype, 58 a51T). 

EKiHmi j!{anrnaH lllhIFa.D;bI: 

4304+806=4914+186=5110=4914+96+90. 

M\rn.ua 96=48x2 ( l\aHTanaMa XM -48) ( 40-46 cypenep) 96- AII­
FaJiaR:, 90 - TiK 6¥PhIIII (l\ar6a). 6¥fl 96 - An-Fa.naK (.c~j ¥ifbIFaH 
I(aH) cypeciH.ue 6ac10>1 6ec a51T Xttpa rnyorn;ia rrattraM6aphnihnra 
arrramKbI KenreH yaxH eKeH (Xan11¢a .AJirnif -rycitt;iip.\teciHeH). 
Onap Mhrnairnp: "0Kbr! CoH)la:H JKapaTKaH Pa66hIHHhIH aTbrneH 
010>1! (1). On a.ri;aM 6aJJachIH ¥:iihIFaH KaHHaH JKapaTKaH (2). 0KhI'. 
On Pa66hH{ aca apTbil\ThI (3). CoHnaH: KaJJaMMeH y:HpeTKeH (4). 0.1 
a)laM3an<a 6inMereH tt;;ipceciH y.HpeTKeH ( 5 ). 
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0.-:i C)IJ·..:'~AH •UH C<lHhl l ci. 6ac fana CaHhL b-¥<'11 il,a ecre 00!11Clbm. 

EKmill1 :KaF'b.rn:.J.H z..ilj ;]cf1eH caTle :i...ieflimri cKi ~piITiiH: op1.llHl'.lapw.lHi 

aybh:'T~p.;.:. Kl1fkaK OoL1i.11a:ihil ~1J (F'1KbL11=.::oo l~ii)). 5Jf.c1 'AG. ene 
l'orK'brn. 8frrKeHli ~Ul•l1•l 6~u:acWH :t-:aptnKaHna T;i.uipun OHJ!:ant T~Hm 

M..:'E =K.llihl:ll I, J.."\blJJJ,IB J t5.ipiHc 6ipiH falfiFI:.1Hhl'C'Thl. erffi :.KJtp'J:TI>::;aH. 
f:L-C';l.J'•L:::bl K+:PJi}ilibii 6.J.CKbll 6ec Teli\.TlH. 0.CfiHeJTnK CamlblK M~H :iKU­

Cu:Ehl 6.~.:: 6:.nJ.HbJ:~ I\:1 .. b,iK 1.K~·!lfiJiii:l ryp1: 



n¥J1 apa.ua attThIJIFaH 50=H, achrn Tacrnp )l(;'.>He TiK 6¥pbIW 90 
- I<aF6a eCTe 6onchrn. 

Ett.ui ochI eKi caH.UhI I<OCaMhI3: 
{

286=26x11 
190±96 = 

94 =47x2 

11±15= 
{

26 

" '' . . 4 M¥H,IJ,a arr-xHMJUIHhIH: Her131 T¥P: 
EKiHrni )l(aFhIHaH 6¥J1 caH J\¥paHtthIH: epKerni (UIOI\TbIFbI) 

arnnraH eKittrni cype - EaI<apa cypeciHill aH caHhI. E;tt: Ken a5fT 

caHhI, 5fFHH 286=26x 11 epKern a5fT caHhI. 

EH.ui OChI TaMarna caH.UhI nepiwTenep caHDrna I<OCaMhI3, 6ona­

.D:hI: 
4914+286=5200=52(47+53) 

Pacyn AnnahThIH: xaMJXhI caHbI, OHbIH; arrapbI. 

EKiHwi )l(aFbrnaH ochI cattnh1 xaTimpanap catthIMeH 6arrnaHhIC­

TbI )l(a.3aMbI3. 4304+806+90=5200 

Oi1nan Kapacatt:hI3 6¥J1 TaMarna epHeI<. 0HhI Mbrna -ryp)le )l(a3a­

Mhl3: 4304+806+90=9Jx54+26x I I =5200 

M¥tt,n:a 91 - An-illaMctt (KyH), 54 -An-I<:aMap (Arr), 26 - Xa­

)lH)l-TeMip, 11 - I\ai1rn.11aMa Arr A pail HOTaChI (5-xaT: 1+1O=11 ). An 

ArrMett illonnaH HOTanap 6orrhrnrna I(aF6attbI TeKIIIeHi-Te:MipniH 

)l(epLJ,i rnc611x eTeLJ,i: 11+15=26. 

COHbIMeH, HOTanap Ma]\aMbl KOCMOJIOrH5f MeH FaJiaMH 

l\.¥PhIJihicneH ytt,n:ec. Ail MeH illonrraH Tytt MeH Kytt 6ei1tteci. 

Cypenep,IJ,e con 6orrhIHIIIa (91, 54, 53 ). 

J'880 
Al\bipbIHJJ;a: 4304 + 96 = 4400 = 880x5; (620±260) = ,,

360
; 

OcbIFaH )l(aJIFaC eKi epHeK: 

52±44 = {96 = 48 x 2; 4304 ± 2916 = {7220 = (38x 5)2. 
8=2+6 1388=694x2' 

McnaM .uitti KOCMOHaBnfKaCbI 6apJibIK FaJiaMJlbI Kal\IT11JlbI. 0;1 

6apnhIK aJJ:aMnapra oprnI<: )l(OJI KepceTeni. AnaMaap.ZibI 6ip.'IiKKe, 

HMaH)lblJibIKKa, MettipiM.n:iniKKe, IllbIH)lhIKKa UiaKb1pagbI. 
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Mbrna errrueyci3 KeHiCTiK 60Jibin KeprneTIH KOCMOC, acrrnH 
.J.";JeM.:ieri C.JttKeCTinep MeH 3aI{L{hIJihH(Tap, Ke3}leHCOKThlK neH 3bIM-

31i5i :lKora._1y.'1ap. ernynep fopi ne 6ip :lI<apaTl\aH AanaHbIH ici eKeHi 

XaK. 

8rr-ctlapa6n KOCMOJiormi:chrn;:i:a MbIHa,'.laH K:arnna 6ap: Fa1m1 

8311-ilfl dally ,J1co.1brnda 6ip1-1ewe pem :J1Capbnb1c1w. bldbrpay8a, 

OHOH ,.,-aiuna J.i.J-pmy~a fUlblpan OTbiptaH. I>ipaK COHbIH O;}piIUe 

on 6enUie:KTep 01p-01p1MeH :lKaJirnc1m, 6afuraH11c1rn y3reH. 

/l\"t1pa11~\"lllb1HbJfl a.uipi 6ozlbmwa dai1yda 60.1zaH. 

a~1-ctlapa6u KoC!\IOJIOrH5!CbI Tepea M;}H,t:U, FaiKaHbin 

lllhIH..Jhlh."Tap.:l.hl. on Ke3~eri alaM oiihI iKeTneihitt naH.1IM.Jaynap MeH 

FhVIhNH :lKfilla.JlhlK:rnpw 6yriHri h.)"HMeH rnpThrcap !\mn1µ.rnnaprn 
TOJThL Ol\hlpMaH..Japra MbIHa iKaii."lhI aihattbIK. 

d.TI-<t>apa6n.::riH iKaphlK Cdy:IeHi rnpaTy TypanbI 6ip 3al{hIH Ke.:i:Ti-

peliiK. Os1 MhlH~ai1 epHene iKOJI aUIKaH. nc = n} "/l - cos a ; ~'iµua 
n

11 
<n.: - J!K3phlK c.Jy.'le ereritt eKi 3aTThIH c~yrretti K:ncafrry emnei'.t:Iepi, 

ct - c~~JJeHiH ~-T&1n:y O.f.]JhHIIhL E~1 K:ar11;urnhl 6i3 ::KeHi'l 1ypre 
KeHTlpm 6epin OihfP~lhI3. 

Eyporra eJI.;'.lepi o+ij ~.:i.icTeH rypa :iK°'1 rn6)Ta TblphICKaH. 

C Oa:IJ..Fhl T3.IlKfill'.laphl A1h6epr 3frnnneiiHHiH cair.bICThl1IMa.iI.hI re­
opmiChI 6o:rffaH. b¥:JI T>eopmm:hl Oc13p tH.'.lepimne K6KKe KeTeplti~ 

~i..U-:IfilI eni. EKiHini :iKaFhIHaH OHhI MawpnaTincriK rypre JiettiH 
. 

I . u-
anap.1bL l HI>J:R KopbffhlH.ThI eptten :!>Jhrnay: il = 1~: I c: 

:\ipu.J tu <t2.-:iKlpbrKt~y::i:eHiH 6ip 33TiaH eKiHnri 3an;:aan-:efUlleri 
- . - . 

)'UKhlTibllH U~1Il!iel~epi. 1l) - c.;:i,y:iemtt cKlHIIH 3aITaFhI ~1,il(ail;.(Abllfbll, 

C - C~)-Ti-.?lfiH T30HFU 'fl"PaKThll Aililrul3M,;'.lblflJ. 

a.r:I-¢apa.6n MeH A.3rrnnnreiiH Teopmmaphl ¥i{Cac ei.."'CHD 
Ke.piain T+'P- Attb!!pil>la - TeK a1.-<PapafoUll1e. 3:arri.m 4apM-" c:giy.mr1e 

eini3y KJ.CHeTIH 0.lillIDlt!)l 00.nC.3, 3itttruT1eilli,;:te C~y.mre 33"fl3.H ell'i\:leH:IJlll'~ 

)~TThIH mrepyrn anmey, ~aphl!KIWIH! 4'.bl."U(Dl,,![hlFLlllil. !¥P'll\Tlbrr 

.Cien K3;x1y. 

Keit:tEri k'CE'e .l)"Hik' :i.h'"'f3IH.;leri ipi F3...1illlbl.'<m3JP '3fh11mudin11 
T1e\)pU'iCbl:-lbffii n1J12.1MEhlH lf:;JiQUfU G-"Phl!llhlCbllHa qilie1mr~H Hapcc 

. -
,~~~tee 'C°K1;:Ei::fl·e i\'~3~JJ~p1 ~~Kerrn .. 



70 )KbIJI 6oifhI "ucfla.M - anublH, uc!la.M - e11 l)ayinmi i>il-1 ", - _nen 

yaFbI3,n:arnH TOTarr11rnprrbIK )Kyife 6ip Kytt_ne )KOi( 6oJIL(bI. TacTaH, Te­

Mip):(eH !(¥HbIJIFaH "¥JibI KeceML(ep):(itt:" MYCiHL(epi ecKepyci3 l(aJ1hm, 

rnipirr )KaTblp. 8ifTKeHi OJI )KaJIFaH,IJ:bll(, rnaHTaH rnaTaCTblpFaH 3a­

MaHa, KerrTeH 30pJibll( Kepirr rneifiT 6oJIFaH MiCKiHL(ep):(itt: l(apFbIChl. 

"Typa L(att;FbIJI )!(OJI" 6oJibIIT caHaJIFaH KapJI MapKc, Jlemrnttitt: 

irriMJ],epiHitt: 'f¥H.bII<Ka TipeJireHiHeH. Bi3.[{ep 6yriH 6iJiiM, OI<Y 

.[{ett;reifiHeH ,n:ytt11e )Ky3iHL(eri cayaTTbI xarrbIK 6orrcal( Ta, arnTbil(TaH 

eJireH, aTbIJibm KeTKeH 6o3L(al(Tap,IJ,bI l(arraif ¥MbITapchIH:. 

EyriH,n:e KOMMYHHCTiK H)],e}!MeH ynaHFaH, COBeT 3aMaHbIH)],a 

ryrnH KerrTereH ¥PITal(TapbIMa Keif6ip )Ka3hIJIFaH MaFJI¥Marrap "ep­

ciJiey, KYJIKirriJiey" )],e Kepittyi Fa)Karr eMec. l1cRaii1 i>i11i l)a3al) 6a­

llacbrna a11a cymLwe11 napa-nap. E¥JI Ka3al( ¥JIThIH L(yHHe )Ky3iJiiK 

TapHXbI ):(aMbIFaH ¥JITTap I<aTapbIH)],a KepceTe.[{l. 

8rr-<Dapa611 KOCMOHaBTHKaCbI - Taf)J;blp T;mKeriHeH KeifiHri 

¥PITal(l(a TyciH,r:i;ipirrMeH KeJireH, )KeTK131JIMeif KeJireH Fa)Kattb!Il Ta­

pHX. 

E¥JI ¥JlhI rypKi xa'7bll)mapbIHbll-J - T¥PaH TapHXbIHhm epTett:ri 

6oJiarnarbI, ¥JlhI Mal(TaHhIIIIhI. 

MYMKiH oH;:i;arnH )KbIJJ,Ilap.uaH cott: MeHitt: i36acapJiapbIM :mi 

,n;e Tepett: 3eprreyrrep )Kacarr, l(a3al( xarrl(bIH, M¥ChIJIMaH l(ayhIMbIH 

eyaHTap ,n:en ceHeMiH. Oy, M¥CbmMaH l(ayhIM, K¥,D;aif)J.hIH: K¥JILJ.apb1, 

e3i.IUJ;i KeTepirr T¥PFaH K¥,D;iperri )l{epre TaF3bIM eT, KeKTeri 

)l(pil(bI3.[{apra I<:apan 1'IDIJI, OHbl.IU(bI KeKKe IIIblpl\aT! .. MeH oe 6ip 
KeKmeH Gl)l)GH :JIC¥11dbZ36blH. 



f b1.n bl M 1.i1 aTa 

bl,ll,pbIC nai1FaM6ap Heri3ri FhIJibIM,ll,ap,ll,bIH: 6apJihIFbIHaH F¥JlaMa 

FaJihIM xaKiM nai1FaM6ap. l\¥paH OJI )1(8HiH)J,e 6brnat:i ,ll,ereH: «COH­

,ll,att-a{\ Pa66brtt:HhIH: l\aCbIH,ll,a cyiiiKTi e,ll,i.». 

«KirnnTaFbl bl,ll,pblCTbl ecKep. 8ttTKeHi OJI lllbIHIIlbIJI 6ip 

nat:irnM6ap e)J,i. (19-cype, 56 au). 0HbI )l(OFaphr opbIHFa KeTep,ll,iK. 

(I1aiirnM6apJibII\ .Il.gpe)l(eciHe, AJinahrn )l(al\bIH,ll,ayrn, )KgHHaTI\a 

)l(gHe K8KKe lllbIFapyrn) (57). 

0HaH lllbIFa,ll,bI: 
.....:i~l.=205 _,I ~S._)1.5 l.l5.:ily l..i ...):!(..}" 

1..i Y-u-=2 7 s W&. s.t-:i .....,.~t ~t c ti 1) 
J_fa...A ...£wl ~~l (ti V) 

bldpbtc cada~a ,ll,ereH eKi ce3,ll,itt: caH,ll,hII\ M;JHi 6oJia,ll,hI 

480=48x 10. b¥Jl l\attTanaMa 48- ~i"=xM ( £ • - £ '\ cypeJiep ). EKiHIIIi 

)KaFbrnaH OJI 0 L AJI-1\aMap (At:i) cypeHitt: )l(HbIHhI. 

54+ 
31

+
340 

+55=480. 
371 

CoHhIMeH l\arnp naiirnM6apbIMhI3,ll,hIH: f aMH cacpaphI 70- An­

M1:1Fpa)K. ,l],eMeK 6brnat:i )Ka3aMbI3: 

{
275=25x11 

205±70 = 
135=27x5 

l\¥paH,ll,a 47-cype M¥:xaMe,ll, 38 a}IT. M¥H.Il.a ot:irn aJiaThIH 

6ip Hgpce, bl.Il.pbIC naiirnM6ap,ll,bI epeKIIIe IIIhIHIIIhIJI )],err arny,ll,a 

)l(gHe COFaH cgf:iKec OHbIH: ,ll,gpe)KeCiH epeKIIIe )1(0FapbI KeTepy,ll,e. 

I1aiirnM6apJiap,ll,hIH: fopi ,ll,e IIIhIH.Il.hII\ )KOJI)J,a. 

Eipal\ coJI IIIbIH,ll,hII\ThIH: OH: 6epiK, .Il.gJieJmi, rn61:1rnT .Il.YHHeci 

Heri3iHe cyiieHreH AJinahbIHhIH: 6ipJiiriH acnaH FhIJihIMhI apl\bIJihI 

,ll,gJieJI)J,ereH 6apJihII\ FhIJihIMFa Heri3 caJIFaH. CoHhm iIIIiH,ll,e An.rwh 
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Mµaiw.Med an-MycmaifJa xa6u6 Annah JJ,ereH ra.rraMH WhIH)lhIK 
OCbl KlCIJJ,eH KaJ1FaH MHpac. 

Ei3JJ,itt: rrai1raM6apbIMhI3 al\bipFbI rrai1raM6ap, on FhIJlhIMH 3aMaH 

rraH:raM6aphr. blJJ,pbIC cOHhI JJ,:;rnenJJ,ereH aJJ,aM. CoJ1 apl\bIJ1hI .ua on 
rrepiwTeJJepMeH JJ,oc 60J1hm, acrrntt gJ1eMiH calipaHJJ,araH. 

On KiciHitt: ynKeH gKeci MHhaHJ1 6a6hm (BaBHJ10Hm1) )KepiH 

MeKeH.uereH, Cyc l\aJiachrn ca.rrJJ,hipraH. OH ¥Jib! Hap MbICbipra 

l\OHhICTaHFaH. bI.uphIC coHJJ,a Tyhm ecKeH. MbIChIP.llhIH: (ErnneTTitt:) 
6apJ1bIK TaMFa FbIJ1bIMI1 epHeri, MHpaCbI COJ1 KiciJJ,eH KaJ!FaH. 

bI,nphIC naliraM6ap MeH 6i3.llitt: rrai1raM6apbIMhI3 apacbIHJJ,a Tepett: 
Ta6HFH, TapHXH, )liHH 6ai1J1aHbIC )l{aTblp. )J(orapbI)la KeJ1TipiJ1reH 

a»T COHhI KepceTe,ni. ( 19-cype, 56-57 a»TTap) 1-cyperri l\apatt:bI3. 
0HhIH, MaFhIHachI: «KirnrrTa ai1ThIJ1FaH bIJJ,pbICl\a KeH,in ayJJ,ap. On 

6ip IIIhIHWhIJ1 naH:raM6ap (59). 0HhI 6i3 )KOFapbI .llgpe)Kere KeTep.uiK 

(57)». 

J<.¥paHJJ,a ra.rraMH FhIJ1hIMra tteri3 6oJ1raH 6ip TaMawa ~6al\ 
cype 6ap. 0J1 38- caT (i..>-=) 88 a»T. )J(HhIHbI: 

38+90+88=216=54x4=108x2. 

l>.¥JI cypeHiH: 6i3,ni l\hl3hIKTh1praH 6ip )Kepi OJ1 6i3,ni1-1: MyIIIeJ1 
epHeKTe Ke3JJ,eceJJ,i: 2(6K+l) =C OH)la K=0,1,2 .... 7. 

I>apnhII\ ra.rraM,na J\¥paywhI 6eCTeKTiH: 6eH:ttenepiHiH: caH)lhII\ 
M:;mi OCbIH,UaH:: 

K 0 1 2 3 4 5 6 7 
c 2 14 26 38 50 62 74 86 

TeK feJ1HM OT )J(ep- i..>"'3 '-' Cy, (19) Pa-
)Ken )l(y]l,[(bl3 )lOH 

KecTe ra3JJ,apMeH IIIeKTeJJreH. Eec TeK coJJap,nhIH, apachIHJJ,a. 

EKi,neH rrapnai1:MhI3: 
2+86=88=14+74=26+62=38+50 

J<.¥paHJJ,aFhl eKi ~M6al\ cype 28= i..>-= =90 
50= J=lOO 

I>ac 6arn ra.rraMH caH 88 = 190. 

bIJJ,pbIC rrai1raM6ap )K6HiH)le aHTbIJ1faH a51T 19-cypeJJ,e fOM. 
38= 19x2 coraH, «u-<o» cypeci cgH:Kec, )KgHe «i..>-=» - """""~l)lereH Hwa-
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paT ,nerr 6ineMi3. Con caH )l(aFhIHaH ,na 6epiK eyphIJihIC, TiK- 6¥pbIIII 
,n;a - I<aF6a 6¥PhIIIIhI. (M¥crncpa ,n;a cornH Kene,ni). (~.11.W) 

.6i3;::i:itt: rrall:rnM6aphIMhI3JJ:hIH: cypeci 4 7- K yMic, AH: MeTaJJhI. 
A5IT caHhI all:ThIJIFaH MyIIIen caHFa rypa Kene,n;i. OchIFaH 6aH:naHhI­
cThI 6i3 1-cyperre hI,nphIC eciM,nepiH CaJihICTblpbIII Kep,niK. 

hI,n;phICThIH: 6ac YIIIKiniH anall:hII\. 
F¥Tapa,n+l\1acnac+ToT=284+1070+806=2169=54x40=108x20. 
b¥JI all:ThIJIFaH cype cattaTbrna ,n;:m: 38+90+88=216. 
OtthIH: ycTiHe rra:i1:rnM6ap (I<aF6a) caHhI 6o:i1:bIHIIIa 6ona,nh1: 

{
180=90x2 

92±88 = 
4=2x2 

~,n;a 6i3;::i:itt: hI,nphIC eciM,nepiH MyIIIenre opttanacTh1py,na 
OHhIH: F¥Tapa,n- A:i1:I<hI3 eciMiH eKiHIIIi KeKKe, e3 opbIHhIHa I\OMJJ:hII\. 
EKiHIIIi OHhIH: Macnac -1070 ( YIIIKin) - eciMiH yIIIiHIIIi KeK lllonrrattrn 
KenTip,niK. OttaH Kell:iH acrraH aFaIIIhI TOT (806) )l{eTiHIIIi xaTI<a Ken­
,n;i ()l{e6pall:hrn aFaIIIhI). hl,npbIC eciM,nepitte 6i3;::i:itt: rra:i1:rnM6aphIMhI3 
eciMi I\OCbIJICa 6ona,IJ;hl 4028+92=4120. ~bl TaMaIIIa ,IJ;OCThll\ 
caHhI ,nerr 6ineMi3. (Fall:T Annah) ~-412. 

0HaH lllhIFa,I:(bI: 

412+92=504=284++220 
EKiHIIIi )l(aFbIHaH: 

3 
- x412=618 (8ym1e caHbI: 618+382=1000). 
2 

Tatt: lllonrraHHhlH: opHhI Tapa3hI (l\11naH) )!(¥JIJJ:hI3hI l\1yIIIeJI 
)l(bIJihI )l{hIJII\bl. b¥JI rra:i1:rnM6ap )!(¥JIJJ:bl3hl. 5IFHH OJI hI,n;pbIC rreH 
~JJ:h13JJ:hII\. OH:narr I<apatt:hI3 (53+54)=1070=Macnac=94x5 214 
)l{ayhap. OttaH IIIhIFaJJ:hI 6ec YIIIKin,nep ( 1-cyperritt: eKi )l(aFhIH 
I<apatt;bl3 ). 0HbIH: 6¥PhIIIITapbIH I<apatt;bI3: 4 7°561+ 36°521=84°481. 

I\all:TanaMa tteri3,ni. EKiHIIIi )l(aFhIHaH An-I\aMap Ali caHhI, xaI< 
caHhI 54x2=108. 47°561+6°41=54° 

6°41-l\1ap)l(aH I\blp hl,n;phIC TaChIHhIH: C;:}yJie lllbIFapy 6¥pbllllbl. 
hl,n;phICThIH: eKi YIIIKinittitt: 6¥PhIIIIhI. 

1898 
= 0.8648 =sin 59°521

• 
2160 . 
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M¥ttaH rnhIFa,IJ,hI: 

5905i ± 590 == {118052/ 
Si 

8JI xaM,IJ,hI caHhI (26x2=52). 

OJI :>Kayhap yrnKiJI caHhI, OJI I\ar6a caHhI gpirr caHhI. 

Cyperre 53- :>K¥JI,IJ,hI3, 54- AH:, 91- Kytt caH,IJ,aphI I\¥paH 6oilhIH­

rna ochrnapMeH 6aH:JiaHhICThI KeJireH TaJiaH: TaMarna MaF.JI¥Marrap 

)KaThip. OH:Jiarr K,apatt;hl3: AH:rnilhIK,: 

91±53=={144==122. 
38==19x2 

MyrneJI rnaprnhIChI 122=144, coHhIMeH K,arnp: 19x2=58 6ac 

6arn, K,OC 6arn. ChI,IJ,hIK, caHhI. 53- AxMea,IJ, - M¥xaMe,IJ,. 

OttaH lllhIFa,IJ,hI: 

{

88 
62±26 36. 

AJixa)Kap - me cypeci. OtthIH: 87 a51ThIHaH 2916=542
• TaFhI 

6ip TaMarna epHeK: 275+ 195=470 b!OpblC CQHblHQ :J1Capbl~ CQHblH 

K,OCK,aH,IJ,a rraH:rnM6ap caHhI rnhIFa,IJ,hI. 

OJI :>Kep,IJ,itt: rn6Iff11 3aTihIH: caphIFhI 86-cype, 12- aiiaT, 

=ll....::i-lt31+64=195. 

M¥H,IJ,a me l...)A=90. COHhIMeH K,arnp bl,IJ,phIC rypanh1 aH:ThIJIFaH 

17-cype,IJ,e )KeKe gpirrTep T¥P· MyK,arrarnT Kh11rc= ~U""'195. CoJI 

caH,IJ,ac Af¥H,IJ,a (l...)A=90). Ai1ThIJIFaH 50-.£\-cypettitt: :>KH:hIHhI ,IJ,a ochrn­

,IJ,att 50+100+45=195. 

Oehl caHFa 3aM3aM K,Ochrnca HMaH caHhI lllhIFa,IJ,hI. 195+94=2-

89= l 72=an-paxttM. )l(aphIK,ThI )l(ep,IJ,itt: cttrraThI. CornH 6aiiJiaHhICThI 

K,aMTaJia}'Uihl KeK CaHhIHa rraiirnM6ap caHhIH K,OCaMhl3. 304+4 7=-

351 = AJI-CaparnH ,IJ,att;FhIJihl. EH,IJ,i OChI eKeyiH K,OCCaK, TeMip CaHhl 

lllhIFa,IJ,hl. 

351±289 == TeM1pmtt: xa,IJ,H)J,ThIH; Chltt;aphl 
{ 

640 == 80 x 8 ( . . ) 

62 - mwa11 CaHbl 
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bl,npb1c eciMittiH. 6ip ywKirri attThIJIFaH e,ni. Ett.ni 6ac ywKirritte 

oparrattbII\. Ott,na: Axttyx ( 1-5)+ ArrhapMic ( 4-5)+bl,npbIC ( 6-9). 

M¥HbIH. opttarracyhrn,na .na 6brnai1:. ArrrnrnI<hI aThI )l{bIJI 6achrna 

( l) KerrTipirr.ni. EKittwi aTbI An-hapMic -fepMec- KepMec .nereH 

ce3. Orr F¥rnpa,nTbIH. Attl\hl3.LlhIH, eKittwi aTbI. Orr Kytt cgyrrecitteH 

KeK Kepitt6ei1.ni. Corr 6oi1hrnIIIa on K ytt ¥5IChIH,na ( 5-MyIIIerr.ne ). 

AI<hiphrn,na bl,nph1c 6ip Ke3,ne ecerr 6achI 6orrrnH a-K,ayc Mywerritt,ne. 

Oehl Mywerr cattaT )l{HhIHhI: 1+5+9=15. Eip TaMaIIIaCbI corr orrap,nbIH. 

KeKTep cattaT )l{HbIHhI TaFbI corr OH 6ec Tac ( caT) ,ngrr WbIFa,nbI. 

5+4+6=15. 

AcrraH FbIJlbIMbIH TaMawa 6irrreH bl,npbICThIH, OChI ecIMIMeH 

TOFbIC )l{hIJl)l{Y ece6i (rnxyrr= .:i.::.....iJ =444) ,ngrr Kerre,ni. 

Kytt MeH TYHHiH, TeH,erric HOl\aT - TOFhIC-HaybiphI3 HOl\aTThI. 

)l{aH:rrarr )l{hIJl)l{hIII irrrepi TOFhIChIII OThipa,nhI. Orr HOl\aT I<ai1 Mywerr 

Tycitt.ne 6orrca corr )l{hIJl 6ach1 6orrhm cattarra,nhI. OttbIH. TeMip 

K,a3hll\TaFbI 6ip ai1:HaJihIII WhIFYhI ywiH 25725 )l{hIJI KepeK. )J,eMeK 

gp Mywerr 25725/17=2 l 44 waMaChI )KhIJI 6achI 6orra,nhI. E¥JI eTe 

Kyp.nerri, 3op Mgcerre. OtthI e3 arr,nhrna )l{a3FaH6hI3. n¥JI apa.na 6ip 

oH:rrattaThrn ttgpce OChI cattrn bl,nphIC catthIH l\OCCal\ TeMip (xa.n11.n) 

catthI MhIH, ece WhIFa,nhI. K,a3hII\ 25725+275=26000=26x 1000 Te­

Mip )l{hIJlhIH OJI Kici 6irrreH .ne, COHhl 6ai1:rraHhICThipy ywiH bl,nph!C 

()J,gpic) eciMiH 6eprett .nerr 6irreMi3. Oehl ChIH,LlhI 3op 6irriM apl\hIJihI 

OJI Kici - 6i3,niH, rrai1rnM6apbIMhl3 HMaH KeJITipreH. 

M¥xaMMe,n Xa6116 Arrrrah .nerett TaMawa Tepett, MaFhrna,naH 

TYFaH. )J,ocThII\ -xa6116 .nerett cm.nitt. e3i corr bl,nphIC aThIMeH 6ai1:­

rraHhICThI TaMawa eptteK. CotthI ecKe arratthII\. 

bl,nphIC tteri3ri )1(¥JI.LlhI3.LlhII\ eciMi 2-KeK F¥Tapa.n, (Attl\hI3) 

.ne,niK. OtthIH, catt,nhII\ MgHi 71 x4=287, 6¥JI <Papa6rreH caH,nac . 

.c.bl_)..l =284=.!l)-.,..i. 

Oehl caHHhIH, .nochI 6orrhm cattarraThIH TaFhI 6ip caH 6ap, on 

220. Och1,na .nocThII\ caH 6orra,nhI. 289+220=504=36x74 HeMece 
35x7x2. 

)J,oc caH,nap .ney eKi caHHhIH, 6ipiHiH. 6errrirnTep )l{HbIHhI eKiHIIIi­

ciHe TeH, 6orra,nhI. 5Irn11 220 6errriIIITepi: 

1+2+4+5+10+20+11+22+44+55+110=284; 
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284 6errrinITepi: 1+2+4+71+142=220. M¥HhIH: apFhI )l(aFhIH)la 
TepeH; Chip )l{aThip. MhICaJihI aiiThIJIFaH TOFhIC )l(hIJI)l(YFa acrraH.na 
apHarrFaH ~)lhI3 6ap. 0HhIH: apa6rna aThI ~U=M11rnacp, caH)lhII\ 
M::mi 220, 51FHH f¥TaPM )lOChl. Eyporra err.nepi OHhl 83 Tirr.nepiHe ay­
.naphm, OTThIK,, )l{eM)ley ManrnachIH)la arra)lhl. Oph1crna 51Crrtt. 0HhI 
K,a3aK,rna Ma51Fa 6aiirraFaH - Ma51603 HeMece )l(errMa51 MaFhIHaChIH)la 
arryrn 6orra)lhl. Orr )l{a51 ()KerrMa51 HeMece Ma51603) YpKep.niH: 6ip 
6ac ~)lhl3hl. f¥Tapa)lThl COHhIMeH 6aiirraHhICThipaThIH )la aH;hl3 
.na 6ap. AiiK,hI3 Ma51603)laH .nereH. 

0¥JI M:::lcerre ThIM gpi aJihIII KeTe)li. fhIJihIM TapHXhIH)la aiiThIJIFaH 
)lOCThIK, caH 6aThIC erriHe MhIChip)laH KerrreH. 0HhI :::lKerrreH IItt­
cparop. Orr M¥HhI Ta.Marna KepeMerri caH.nap .nerr 6irrreH, 6ac 
MaFhIHaChIHa 6apMaFaH. 

Ei3.niH: OHhIMhI3rna OChI TyciHiK .£\¥paH a51rraphrn)la 6ap .nerr 
6irreMi3. CornH 6ip MhICarr. 24-H¥P cypeciH.ne )l{eTi xaT KeK 6eiiHe 
6ip )Kay hap ceKirr.ni .nereH (30 a51T ).S .fiy ~ .J'-5 =Ky+K6+.nyptt. CaH)lhIK, 
M:::lHi26+22+214=48+214=262. 0HaHrnhIFa)lhI: n ~262x3=786=6ac 
6arn. 48-K,aiiTarrayrnhI )l(eTi, 48x7=336-Arr-hapMic, 22=11 x2 I\ocaii 
.noc aii: xa6.H6=22-.:>.+.lY oHaH 6aphm T¥paH caHhrna )l(eTeMi3. 
0HaH llihIFa)lhl: 

{
26 

~25'\62'\; 26x22=286x2=572; 15±11 = 
4

; 

Oehl caH.nap ttrnapaT enrrreH cyperrepre KerreMI3. Orrap 
aHThIJIFaH 38-l.>-"', 50-J 

« Y riTi TOrrhI .£\¥paHFa ceprn (1) -
«CarnH 6ip My6apaK Kirnrr Tycip.niK, a51rraphIH Tycrn1cm, 

gpi aK,hI-:1 tterrepi yriT arrchrn (29). .6¥JI K,¥paH 6yKiJ1 grreM yrniH 
6ip HaCHXaT (81 ). 8rr6erre OHhIH; xa6apbIH 6ip 3aMaHHaH KeiiiH 
TyciHeciH;.nep» (88). 

EKiHrniciH)le ( 50)-
«I\acp )l{:::lHe 6.HiK )l:::lpe)l(erri I\¥paHFa ceprn (1 ). «KiM a3aIITaH 

K,OphIK,Ca I\¥paHMeH yriT 6ep» .nereH ( 45). 
I\¥paHHhIH; llihlH)lhIFhIH a)laM KeiiiH TyciHeTiH 6orra)lhl µ,en 

xa6aprraFaH. 0HhI aJI)lhIMeH aK,hIJI .Herrepi K,orr.naii)lhl .nerr OThip. 
)J,eMeK M¥H)la FhIJihIMFa 6aiirraHhICThI Manrna 6aphI 6errrirri. 
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Aa,aM3aTihIH, Typa )KOnhI, ¥JlhI Eal\hIT )KOnhI - J\¥paH eKeHiH aiha­
)J,hI. E¥JI gpirnepJJ,e rnnaMH TyciHiK 6ap eKeHi aHThIJI)J,hI. (~c=90, 
J=I\= 100 )KHhIHhl 190- FanaMH caH). 

EHJJ,i OChIHhIH, blJJ,phIC MHpachIMeH 6aH:naHhICThI )Kepnepitte 
KeneH:iK. blJJ,phICThIH, eKi eciMi 6ac 6arn apl\hIJihI )l(aJIFaCa)J,hI: 
786+284=1070. OH:narr K:apaflhI3, aH:TbIJIFaH )J(ayhap YIIIKin, TaFhI 
6acK:a Kerr Mgcene ochIFaH 6aH:naHbICThI eKeHiH 1-cyperreH Tycittyre 
6ona)J,hI. 

Eip TaMaIIIa Hgpce rraHFaM6aphIMhI3Fa aHHhIMaJihI )KeTi MeH 
¥JlhI J\¥paH 6epinreH mITihIH, caH)J,hII\ MgHi 6ona)J,hI: 2916=542 

( 15-
cype, 87 a51T). 

Oehl caHFa blJJ,phICThIH, )J,OCThII\ caHhIH l\OCaMhI3: 
2916+504=3420=38x90. 0HhIH, 38-cype MeH OHhIH, a51ThIHaH 
lllhIFaThIHhl TaMaIIIa (38= (.)"""' =c=90). 

EKiHIIIi )KaFhIHaH ochI caH)J,hI 6b1Jrai1: )l(a3aMhI3. 

1070+47x50=1070+2350=3420=38x90. 

OH:narr K:apatt;hI3. 50- aJIThIHIIIhI xaT MeTan achrn Tac caHhI. On 50-
I\-cypeci. )J,eMeK ochr apa)J,a eKeyi )J,OCThII\ 6ac l\OCThI. EacK;anaphrn 
cyperreH Kepyre 6ona)J,hI. Ochr TaMarna )KaJIFaChI. On anxa)J,H)J, 
(57-cype, 31 +26=19x3=TeMip). 0HhI caH)J,hII\ Tan,n:ay M;·rni 6ona­
)J,hI: 57x60=3420=38x90 . .6¥JI apa.n:a OChI 6¥PhIIIIThIH: )l(ep KiH,n:iKTiH: 
l\HFalll 6¥Phllllhl 6aH:naHhICThI )KepiH aH:Ta KeTeniK. 

I~ ~1=36-25=11 (65-ACH)J,, 56-~)J,hI3K;¥PhIJ1hIChI). 
OttaH IIIhIFa)J,hr: 

0HaH lllhIFa)J,hI: 

2- =0,833-cos 33°331 • 

6 

330331+ 230271= {570 = 3420. 
- 10°61 = 660' 

OH:nan K:apaH,hI3. TaFhI 6ipHeIIIe epHeK KenTipeMi3. ~)J,hI3 
l\¥PhIJihIC a51rrap caHhI: 2605 (56-cype, 75-76 a51rrap). OchIFaH 
blJJ,phIC caHhIH )l(gHe ecenerr TeMip (xa,n:HJJ,) caHhIH l\OCaMhI3. 
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2605 + 275 + 2600 = 2880 ± 2600 = ; 
{
5480 

180 

Anrnllll(hIChI 548- An-11al(yT (achrn aThI, 55-cype, 58 a51T) ll:1l.!p 
(OFaH l(OChIMIIla 2605=1070+275). 0Hhl l(a3ipri FaJiaM.D;aFhI caHMeH 
6a:liJiaHhICThI ecKe anatthII(: 

11~ = 13 7 = 548 . 
e- 4 

3eprrey KepeK. AttThIJIFaH a51rra Map)J(aH .na aH:ThIJia.D;hI. (325-

An-Map)l(aH U...~lu). 0HaH IllhIFa.D;hI: 325 ± 275 = Illett:6ep, 
{

600 

50 

aJIThIH xaT ece6i. CoHhIMeH !(amp 50 An-Map)J(aHHhIH: MHHepan.D;hII( 
(KpHCTaJIJJ:hII<) caH.D;hII< M:mi: (KaJIYT: CaCo

3
=20+6+14=50). 

EcKe ana KeTeJiiK. AH:ThIJIFaH cgyne a51T l(ac11eTi ochI Kp11cTan­
.na. On 6ona.nh1 6°41

• OrnH 6i3 6ac )l(ayhap 6¥PhIIIlhIH l(OCI(aH.na 54-
An-l\aMap (AH:) 6¥PhIIIlhI IllhII<ThI. 47°561+6°41=54°. 0HhIH: 6aH:na­
HhIChI 6enrini. On :>K¥JIJJ:hI3 TeK 6¥PhIIIlhI: 54xlO=l08x5, OJI .ngyip 
- xal( caHhI (l\ocaH:=54x2=108). CoHhIMeH !(amp OHaH IllhIFa.D;hI. 
542=2916 (15-cype, 87 a51T). TaFhI 6ip eKi epHeK: 

275±71 = . { 
345 

204=17*12' 

0HaH IllhIFa.D;hI. FanaM11 T¥paH caHhI: 

{
440 = (62 + 26)5 {88 

346 ± 94 = HeMece 62 ± 26 = 252x2=504- JJ:OCThll(. 
252 = 36*7 36 

h.I,nphIC eciMiHe OHhIH: MeTaJI caHhIH (80) l(OChIIl l(apaJihII(: 
275+80=355=71 x5. 8.neMi epHeK. EcTe 6onchrn OHhIH: eKiHIIli aThI: 
7lx4=284= F¥Tapa.n (Attl(hl3=<!>apa6). 0HaH IllhIFa.D;hI: 

275 *2+ 71+80=550±151 = ; 
{

701 

399 

701 -paTK,a (.fol) )l(ep MeH KeK 6ip Ke3.ne 6ipre 6onrnH (24-cype, 
30 a51T). OrnH eKi caH l(OCaMhl3: 4204- xanmpanap caHhIH, 195-
)J(aphII< caH. 4304+ 195+ 701=5200=52x100. XaM.D;hIMeH 6acTaJIFaH 
FaJiaM xaM.D;hIHhIH: KgMin.niritt.ne a51l(TaJIMal(. 
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AJIJIAF A CAHCbl3 llIYKIPJIIK. KEMIIIIJIIKTEPIM)JJ, 
I>IJIMECTirIM,IJ,I KElllIP HEM 

I1ai1TaM6aphIMhI3 MHFpa)I( cacpaphIH)J,a rnpTimrri xaT KeKTe 

bl.nphICI\a c;:meM 6epreH. 0HhIH: KeK eciMi 1 =ApK:rryH. MaFbIHaJihI 

)l(a3bIJIMaraH OHhIH: ecenTiK caH.LJ,hII\ MdHi 6orra.LJ,bI: A= 1, p=200, 

I\=100, rr=30, y=6, H=50 )l(HbIHhI: 1+200+100+30+6+50=387. Orr 

6epiK KaMarr 113, .HFHH 6orra.LJ,hI. 2(387+ l 13)=2x500=l 0000. CaH 

ece6iHitt: weriHe Kerr.niK. 

bl.LJ,pbIC rrai1TaM6ap rn6paTTbI Morr. Orr KiciHitt: K yH K:aCbIHa 6a­

pyh1, OH)J,a errirr, «oaih ArrMaFMYPH.H» MeKeHiHe I\OHbIJibIIT, OHaH 

K:aiha Tipirryi. flai1:raM6aphIMhI3.LJ,hIH: rarraMH carrapbIH.LJ,a OHhI KYH 

l\aChIH.LJ,a, .HFHH )l(eTi xaT KeK opTaCbIH.LJ,a, 4-KeKTe Ke3.LJ,ecyi 6ip 

Tepe!-( rn6paT. Orr Mdl-(rirriK MeKeH.LJ,e 6onraH a.LJ,aM (MaFMYPH). ~e­

MeK a.LJ,aMHbII-( eMipi, eniMi, Tipirryi - fopi OCbIH.LJ,a. 

K,a3ipri FhIJihIM canachIHaH K:apattThIH 6on.LJ,hII\. On KiciHiH: opHbI 

AphICTaH 6arrrreH (Aca.nrreH) 6ai1:naHbICThI, ettTKeHi on KyHHitt: yM:i. 

Aca.n (AphICTaH) ~.LJ,hI3hI AcrraH K:aK:rracbI. OcbIFaH 6ai1:rraHhICThI 

OHhIH: caHbIH ecKe anattbII\. On Aca.n =65=1........i . 

Apa6wa 6ipniK catt b...i=Axa.n=13, OH yw 6onraH.LJ,a, 6ec TeKKe 

K:apaH 6ec rrapbI3ra K:apaH OHhI 6ec ece arraMhI3, 6ona.LJ,bI 13 x 5=65. 

0Hbll-( aJI)J,bIH.LJ,a: OHaH WbIFa)J,bI TeMip xa.LJ,H.LJ,i: 13 X2=26, xaM.LJ,bl 

13x4=52. oHaH dpi K:apaM:, FaJiaM aJIThI KYH.LJ,e )l(aparrraH mrrapaTbI 

6oHbIHrna, I 3x6=78-6¥JI apa6wa )l(aHHhIH: caH aThI (ra.LJ,H.LJ, =78=..i..i). 

OttaH dpi )l(anracTb1pa 6epceK, KyHHi1-1, J\¥paH.LJ,aFhl caHhl WbIFa.LJ,hI 

91=13x7 (AnwaMcH) (KyH). OM:.na 6oncbrn, )l(eTi xarrhI opTarrbII\ 

Kmi KyH, OHhIH: )l(eTi eceneHirr, 91 6onyh1 e3i 3op rn6paT. TeriH.LJ,e 

l\aHrnnaHyrnhI )l(eTi .nereHHitt: e3iH KyH MaFbIHaCbIH.LJ,a anyrn 60-

na.LJ,bl. )l{ep.D,itt: eMip Ke3i )l(apbIFhI 195 (86-cype, 17 a.HT). Orr .na con 

6ipniKTeH Kene.LJ,i. 13x5=65, 13x6=78, 13x7=91, 13x15=195. 

Ocbmapra bl.nphIC T¥PFaH KeK opHbIHa 6ai1:naHhICTbI 60-

nyh1 KepeK. OcbI oi1:MeH bl.LJ,pbICThIH: T¥PFaH KeKTeri opHbI MeH 

Aca.n caHhIH I\OCaMbI3: 387+65=452=113x4 aHTbIJIFaH rnpT waprnbI 

l\OpFaH. 0Hbl 6i3 Te6eH= .J.,il.J = acrraH Heci, MarHHT MaFhIHaCbIH.LJ,a 

TYCIHeMI3. 

Eip rnMawa Hdpce, ochIFaH TeMip 

640+208+452=848+452=1300=13xJOO 
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)l(OFapbI rraHFaM6ap KeTepinreH )l(y3- 6aCK,bllll caHbl lllbIKTbI (Te­

riH)J.e ochI IOO=J=I\ 6onap). OttaH lllhIFaJJ.hI: (80+50)10=25x50. 

oeJiriJii K,aK,rra caHJJ.apb1: 80- eKiHllli xaT, 50- aJJTbIHlllhI xaT MeTan­

napbI. 
fanaMHbIH: Fa)l(a6b1 oebIHJJ.a. 0i1Jian K,apaH,hI3! 

TaFhI Ylll eatt: 1070+634+516=2220=444x5 KgMin HHeacp eaHbI, 

eMip eaHhI. 1070 Maenae, 634- AJI-CaK,H6, )l(a3bIK,=5 l 6-MaCTyi1 (Ca­

JJHTe = (60)) = )I{ = 86x6. I>¥JI TaMallla MgeeJieHiH. )l(aJJFaebI )l{aH,a 

)l(bIJJhI, eeerr 6aeb1, an-M11eaK,, 6ae KaJJ.He, ApK. K,OHbie Mgeeneeittne. 

0FaH 2-eypeT apHaJJFaH. 

EyriH KYH ~Ma, 21 /3-1997. )l{aH,a )l{bIJJ ttayphI3 6aehI. 

0HhIH, e3i ~Ma KyttiHe )].;}JI KeJireH. OebIFaH 6ai1JiaHbICThI 6i3 

6ip YlllKiJI eanhm K,apa,IJ,bIK. OttbJH, ai1Hana ebJ3hJK K,blpJiapbI (I\). 

566+411+387=1364=682x2. M¥H.ll.a 566- 6ae xa)J.He, (2-eypeT). 

411=250+161 (250- Apxap, 161=7(20+26)/2= 161 HeMeee 260+-

151 (26-TeMip, 151-epKern). 387- rnpTimni xaT KeKTeri blJJ.phie 

rrai1rnM6ap,ll,bIH, MeKeHi ApK,nytt=l_fa .JU =5, Ilai1rnM6apbIMhI3 FanaMH 

eaipapbrn)J.a bl,ll,pb1erreH eon )l{epne egneMJJ.eeKeH. Oehl yweyittiH, 
)l{HhIHhI an-MHeaK,K,a eKi eee 6oJibm ,ll,;}JI KeJie)J.i. (An MHeaK,=682= 

= ~lJ). 5IFHH )l{aH,a )l{blJ1 6aebr, aJJFalllK,bI HMaH 6aebJ, xaJJ,He 6aebr, 

aerraH eeerr FhIJihIMhIH anrnw peT 3epTTen, )l{bIJJ eee6iHiH. Heri3iH 

eanFaH aJJ,aM MeKeHi (bIJJ.pbie MeKeHi). OebIHbIH, fopi 6yriH )1{¥Ma 

Kyttre Kenee, OJI lllonnaH Kytti, rrai1rnM6ap )K¥JIJJ.bI3hI OHhIH, Me­
KeHi EKittrni )!(;}He )l{eTiHrni MyrneJinep (C11brp - )l{bIJJKhI - rnpa-

3bI ). OehIFaH egi1Kee YlllKiJJJJ.i eKi Typni opHaJiaeThipJJ.bIK,. 0HhIH, 

6ae ebI3hIFhI rneH,6ep Kepriwi (-7 HeMeee 2 - (7+8/2). Y rnKiJIJJ.iH. 

6¥pbIIIITapbI: 90°l81+46°34'+43°81=180°. 0HaH 6ip FaHa Mbiean 

KenTipeMi3: 90°181+38°101-109°281=19° 51FHH 6ae 6arn. EaeKaJiaphI 

KettiH «:apanap. )1{11bIHHbIH, eee6i KYH MeH TYHHiH, TeH,enie TOFhle 

eKeHi 6enrini. CornH 6ai1JiaHbleTbI eKi eaHJJ.hl eanbieThrpaMbI3. 441-

An .l\apttattbIH (.l\oeMytti3). 411- Apxap + rnea = TeMip + epKelll 

250+ 161=260+151. OttaHIIIbIFa,ll,bI: 441±411 = . OttaHWhIFaJ.J,hI: 
{

852 

30 

548+304=852; 548- AJI-5lKyT, 304+ AnpH)l{HF (J\¥paHHaH 55-cype, 

58 a.si:T, 86-eype, 11 a.si:T). Oehl apana ai1rn KeTeJiiK, J\¥pattna AJI­

lfaK.yT rreH A11-Map)l{aH K,arnp attTbIJia,ll,bI. OttaH blJ1,pb1e eaHbIMeH 
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{
600 . 5· ~ . lllhIFaJJ:hI, 325 ± 275 = . EKey1 1pJJ:e11 TaMallla MyllleJIJJ:IK caH. 
50 

T¥paH K:aK:ria caHhIHa COFaJJ:hI: 600-)l{e6pai1hrn K:aHaThI (xaJJ:HCTaH) . 
. 600 5 On e31 - = - (AnThIHlllhI xaT HoTaChI, 50- aJIThIHIIIhI xaT MeTaJihI 

360 3 

(K:anattbI) )!Gme Map)KaH Mirnepan caHhI: CaC0
3
=20+6+24=50). :0¥JI 

apaJJ:a TaFhI 6ip caHJJ:hI ecKe anatthII\. On rrai1rnM6apbIMhI3JJ:hIH, eci­
MiMeH 92x6=552. )K;:rne on KiciHitt: M11Fpa)K carrapbIHJJ:aFhI KepreH 
3aThI <«paKaHa K:a6 K:ayca.Hhrn ay 5IJJ:Ha» (53-cype) .!Slu .!ly .!_,.....;u IJ 
ls_;l.5 

92x6=552=(65)+(7)+(226)+(103)+(151). 0HaH IllhIFaJJ:bI: 
epKelll (151- c11HaM=........il~). 103+ 113x2=103+226=329- An-PaxMaH, 
113-1\oprnH, 65+7=72=36x2, 103x6=618-An-PaxMaH an-pax11M. 
Apxap+l\ocK:ap - An-1\apHatthIH caHhI eTe aJihICK:a arrapaJJ:hI JJ:eJJ:iK. 
CornH TaFhI 6ip l\OChIMIIIa, 441 x2+618=1500=566+552+382 (3-cy­
peT). Ott.nan K:apacatt;hI3 Fa)Katthm M¥F)KH3a. 0HaH IIIhIFaJJ:hI: 441 x 
2+236=882+233=1118=566+552 M¥HJJ:a 236+382=618, 236- KyH 
cpatt.aKyH 6on JJ:eJJ:i 6oJIJJ:hI. Su¥JLJ=70+ 165=235, 70- MttFpa)K, !\aye 
(MepreH -MeIIIiH). PaMa3aH -)KhIJI 6acb1, K:ayc atthI. 0HaH lllhIFaJJ:hI: 

;:}yn11e caH Heri3i. 1118x2=2236= JS x 102=786+450+ 1000 (8yn11e 
YIIIKiJI). 

AttThIJIFaH yIII caHHaH YlllKin )KacattMhI3. (500+552+382= 
=1500). 0HhIH; 6¥pbllllTapbI 6oJiaJJ:hI: 72°+68°41+39°561=180°. 0HaH 

lllhIFaJJ:bI: 68° 41 ± 39°561 = { 
1 ~8 1 , 5IFHH l\ocatt. (l\ocK:ap) xaK:, caHhI 

28 8 

aJJ:aM caHhI (54x2=108). ALl:aM caHhI, AM.- I\aMap -54 caHhI. EKiH­
IIIIHIKI: 36°521+28°81=65°=13x5=AcaJJ: caHhI. 3-cyperre Tepett: 
MaFJI¥Marrap KeJITipinreH. CornH KeJieMi3. AJJ:aM MeH ocbI TaMaIIIa 
Ylll caHHaH CaJihIHFaH YIIIKiJIJJ:iH. 6¥PbIIIITapbI 6ec KYJIJJ:iK - :>K-¥JIJJ:hI3 
6ei1Here C;:}ttKec Kenyi TaMaIIIa. 72°+68°41+39°561=180°. 
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0HaH IllhIFa.L(hI: 

72 *2 = 54 
3 

54±1404' ={ 6804/ 
39°561 

0HaH ~p1 K:apatt: 47°561 ±39°561 = ; 
. ~ {87°5i=ll8°5i-31° 

go 

EKiHwi )l(aFhIHaH OHhIH. 6¥phIWTaphI 6ac )J(ayhap (T +)I{+ K) 
6¥PhIIllhIHa 6aiinaHhICa.L(hI. 47°561+6°41=54°. 0HaH Illh'~Fa.L(hl )l(M­
.JJ:hl ac TapMaJ\¥ 6eiiHe: 108x5=540°. E~ 6¥ph1wneH 6ac 6ara, 

K:aF6a caH.n:aphI 6ai1naHhICThI: 54±38 = {
92 

19x2=38 - caT cype. 
16 

{

70 
0HaH IllhIFa.JJ:hI: 54±16 = 

38 
. OH:nan K:apaH,hI3 K:aH.L(aii ra6h1cynap 

IllhIFa.L(hJ. YwKin.n:iH. eKi 6¥ph1wraphrn 54-cype An-I\aMap (AH:) 
cttnaThrna 6aiinaHhICThiprnH caH,n:a 6ip Chip 6ap, OHhl 6ac )l{ayhap 

6¥PhlillhIMeH CMhICThlphm K:apanhll\. 14°41 ±13°li = { 
2~~161 

{
63°32 

0HaH IllhIFa.JJ:hl: 35°161 ±27°161 = 
90 

HeMece 70°321-27°161x2= 

=70°3 21-54 °321=16°. EKiHwi )J(aFhrnaH ochl caH.L(hI - 6¥ph1IllThI MhIHa 
ryp.n:e 6ip.L(e-6ip K:apanhII\: 14°41=14°x601+41=8441

• Oehl caHrn 6ac 
xa.L(HC caHhIH I\OCaMh13: 

844±566 = 11e~1ece29*6± 26=174± 26 = ; 
{

1410=47*30=94*15 {200 

278=29*6+104 148 

hl¥H,n:aFhI ea TaMawa caHrn opanaiihll\. On eKi cype caHaTh1-
HaH: 38-caT, (....)-=90, 54- An-I\aMap (AH:). EKeyiHeH TiK 6¥ph1w (90°) 
I<:aF6a caH,n:aph1 WhIFa.L(hI. 54+ 38=92. Onap.L(hl Ke6eiiTceK 6ona.L(hI: 
(382+ l04)10=54x90=4860 AiiThIJIFaH eKi cypeHiH. 6ac )l(HhIH ca-

HhlH anaHhl}\: 480 ± 216 = ; { 
696=36 

164 = 41 *4 
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0HaH Jpi K:apaH: xa.rr11¢a.rrap caHhIHa I\OCaMhl3. 

{ 
5000 

4304±696 = 412- 6aHT - YH 
3608 = 412 *8 

- I\aF6a, OHaH 

lllhIFa,nhi: 412+92=504=284+ 220-,nocThll\ caH. McrraMHhlI-J: lllhIH,I(hll\ 

-,I(OCThll\. lilhIH,I(hll\ j3,nereH aK:hIJI Heci a,naM,nap OChIFaH TOI\Tap 60-

rrap. Ochrn,na cyi1iHllli Kerre,ni. 

AMHH! arr-MalllaHH 24/3-97 

CYHIHilll F AJKAI>bl 

)Koraph1,na 6ipHellle )Kep,ne K.¥paH,narh1 cyi1iHllli rypa.rrb1 au 

ce3 6orr,nh1. I1ai1raM6aph1Mhl3,I(hltt: ,nyHHere KerreTiHi AxMe,n aTThl 

pacyrr KerreTiHiH MeH:paM ¥Jlhl aH:,na xa6aprraraH. (61-cype, 6-a51T). 

Cyi1iHllliHitt: caH,I(hll\ MJHi - 543-~) 

Oehl TaMallla caH,I(hl 6acK:a TaMallla.rrapMeH Ca.JihlCThlphm 

K:apa.rrhll\. <«Daph13,nap» ,nereH ce3,nii-i: caH,I(hll\ MJHi = 1086= (.9 .J.J~ ). 
Cyi1iHllli caHhlMeH ecerrec. 543x2=1086=1000+86 (86-cypeci ai1Thl­

rra,nh1). EKiHllli )KanrnaH TeMipJJ.itt: -xa,n:H,I(Thltt: ()Kep,nii-i: I\ar6aHh1H:) 

caHhl 26. Oehl hmKpaM a.JIThl caHhIHhlI-J: ce3,niK caHhl ,n:Jrr ochrn,naH: 

6orra,nh1. CaT rarnpyH = 1086= .....,..::..i .c..;;, .J..30( 626+460) = 1086. 0Hhll-J: 

illliH,ne )l{HhlpMa (626) (20) caHhl I\ar6aHhlH: K:aparnc caH,naphIHhlI-J: 

eKi ececi. 3 l 9x2=626. Oehl epHeKTi ArrThl Arralll ArralllxaH Heri3iH­

,ne )l{a3aMhl3. 1089x2=543x6=3258. OchIFaH rarraMHhlI-J: Fa)Ka6hrn 

J\¥paH caHhIH I\OCaMhl3. Cai1hm KerrreH,ne 6ip TOI\Ta.JiaThIH 

opTa.rrhIFhlMhl3 ( Arrallla xaHhlMhl3) corr K.¥paH 6orra,nh1. 

543x6+382=3258+382=3640=9lx40 

91-cype, Arr-lllaMCH-KyH. KyH H¥Phl I\hlphll\ ecere TOK:Ta,I(hl. 

I\hlphll\ rrai1raM6aprrhll\ KerrreH cyi1iHllli caH (I\hlphll\ )Kacrn). EKiH­

llli )l{anrnaH I\hlphll\ (40) caHhl a.rr-paxMaH =329=Ap6aryH=l~3L.J 

I>ip TaMallla rn611rn K:¥6bI.:lhlCThl ecKe a.rraHhll\. Map)l{aH -C¥Jiy­

IH)l{Y KpHCTa.Jihl (Ka.rrh[(HH CaC0
3

) e3iHe TycKeH KYH )l{aphIFhIH eKi 

cJyrrere ai1h1pa,nh1. 0Hhl OChl KyHri FhIJihlM Kett; rraH:,na.rraHa,I(hl. 

Corr eKi aHhlphrnraH cJyrreHitt: apa.rrhII\ 6¥philllhI 6°41
• 0HhI 3-

cypeTTe KeJITip,niK. 4 7°561+6°41=54. OchI caH,nhI 6ip errllleyrri ( eKi­

rriK errllleyMeH) )l{a3aMhI3. 6x60°+41=360+4=364=91 x40 )KeTi xaT 
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K0K H¥PhIH OChl imKyre CaJihICThlpFaH 11rnapaT 6ap (24-cype, 30 
-a.HT). CoHhitt: )l(aJIFaChI. l\¥paH.IJ:aFhI KYH MeH Ail cypenep caHaThIH 
Ke6ei1TeMi3. 31 x54=4914 ( OHhI rrepirnTenep caHhI .IJ:err aTa.LJ:hII\ ( 11-
1 +246)+(318+382) =2x357+700x6=714+4200=4914). 

OchIFaH 6aiinaHhICThI epHeK: 4914+61xl2=380x12+1086=564 
6=HeMece 190x24+181x6=6( 760+181). 

K yH MeH Ail nepirnTenep, 6apnhII\Ta611rnT FarraMhI cyiiittrniney.IJ:e 
6onhm Ta6hma.IJ:hl. 

TaMarna M¥F)l(.113aHhIH. 6ipi .IJ:err 6ineMi3. Oiinan K,apatt:hI3. Pa­
ChIH Annah 6ine.IJ:i. Ei3.IJ:itt: Kett:iniMi3re T.11.HHaK, 6onaThrn· Marn¥MaT. 
HcnaMrn Arrnah I\YaT 6epciH. 

AMirn! en-MarnaH.11 25/3-1997 
KenTereH Mgcene yrnKin epKerni .nereH TycrnIKTeH rnernine.IJ:i. 
Ett.r:i:i coJI MgceJie.IJ:eH 6iptterne Mhicarr KenTipeMi3. 

YIIIKIJI 0PKEIIII 

BapnhIK, 3aTThitt: 6eTi 6ap. On 6eTiH )l(a3hII\ThII\I\a 6emueKTeceK, 
OHhIH, el{ KiIIIKeHe 6emueri yIIIKin 6onaThIHhI MgniM. CoH.IJ:hII\TaH 
3arrap 6ei1HeciHitt: aTOM.IJ:hII\ 6enrneri yrnKin 6onhm cattarrrnH. 
fhIJlhIMHhIH, Heri3iH carrraH hl.nphICThIH, 6ip HhICilhl aThl yrnKiJl -
Macnac (I") 6oJiyhl coHhI KepceTe.IJ:i .... '.i.k:..i 

EKiHIIIi )l(aFhIHaH naiirnM6aphIMb13.IJ:hitt, xa.IJ:MCbI 6ap: gp Hgpce­
Hitt: 6ip epKeIIIi 6ap. l\¥paHHhitt, epKerni 6al\apa cypeci .IJ:ereH (Xa­
nmpa Anrnii TycittiriHeH). Apa6rna epKern - cattaM = 151 . .....ill" 

EH.IJ:iri Mgcene yIIIKinre epKeIII peTiH.IJ:e 6ip HOR;aT HeMece caH 
I\O~MbI3. AJI.IJ:bIMeH rnett:6ep caHhI Heri3ri aJITbI arrrrhIC caH.IJ:apbI­
HaH yrnKiJl )l(acarr, COHbIH, opTaChIHa epKeIII I\O.HMbl3. 

YIIIKin.IJ:itt: tteri3i )l(a3bII\ -)l(af\ ()I(). 0HhIH: apa6rna arnyhl )l(gHe 
caHbI Macrni1=516=.........:; JlS = )K. 

0Hhitt: e3i TaMarna Cb1pnb1 86- arr-rapbII\ cypettitt, caHaTbrna .IJ:~m 
aJITbI peT ecenec Ken.IJ:i. 80x6=516. OchIHbIH, e3itt.r:i:e TaMaIIIa 11rna­
paT )l(aTblp. 8ttTKeHi aHTbIJlFaH aJIIlbIC C83iHiH: apa6rnaChl caryH = 
.ui:iJ0=516=)l( yrnKin )l(af\ caHbIHa .ngn IIlbIFa.IJ:hI. )l(=(60)=86x6=516. 
Apa6rna Myrnen.IJ:iK 6ipniK catt.r:i:ap 1,13,13x6=78 ochrnap.IJ:bI epKern 
peTiH.IJ:e, aJITbI arrarn, arrarnxaH MaFhrnacbIH.IJ:a )l(a3aMhI3. 
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lx6+1=6+1=7 

10x6+1=60+1=61 

60x6+ 1=361=192; 

HeMece 1Ox6+151=60+151 =211. EacK;arna 6ip Typ,ne, eKi epKernTi 

caH.[(bI CaJibICTblpbIII K;apaJibJK;: 151 ± 61 = ; 0Cbl apa.na {
212=53*4 

90 

6ip oifnaHaHbII\. 61-cype.ne AxMe,n (53) aHTTbI rrai1rnM6ap Keny­
iHe cyi1iHrnine.ni. OchI eKi caH 6ip.nei1 TiK 6¥PhII.II (90) K;aF6a,na, 
epKern caHhIHa )J(aJIFaCK;aH. 

Con epKern cype.ne )J(eKe ~piruep aJIFaIII peT 6epinreH: a= 1, 
n=30, M=40 llr71 (MyK:arrarnT). 

0ChIHhI epKeI.IIKe K,OCbIH.[(bI TaMarna irncacp caHhI WbIFa,nh1: 

151 ± 71 = . CoHhIMeH K,aTap ChIHarr 
{

292 

80 
caHhI (80). On hI,npb1c 

~.[(hI3 Cf¥rnpa.n) MeTaJibI. On .na eKiHrni xaT , jJFHH epKeI.II cypere 
caH,nac. 

. . {132=12*11 EKrnrn1 )J(aFhIHaH 71 ± 61 = 
10 

)!(en )J(fpeK ,nereH 

C83,nep caHhl. CoHhIMeH K;aTap 61+53=114=19x6 Eac 6arn. 132+ 
+ 114=246-)Ke6pai1bm TaFhI .na 53x3+61=150+61=220 (159=T=Ho­
r<:aT), 220-.noc. 

AmihIC 6ac enwey6onrnH,na, on e3iHitt: epKerni MeH aJIIIhIC 6ip ( 61) 
6ona,nhI. On cyifiHrni cypeci. 0HhI eKiHI.IIi Typ.n.e, Keneci MyrnenMeH 

6epeMi3. 8x6+(1+12)=48±13 = { 
61 

; AH:-
35 = 7 * 511ettece-35 * 2 = 70 

ThIJIMaJihI 48=12x4 caHhrna Ken,n:iK (xM = 48 40-46-cypenep). 
,[(eMeK 71 +61 =132 )J(eTi 6onrnH.n.a 61=48+13. 71+48+13=132. 

1
8 41 J132 
4 8 

= 64-16 = 48; 84 ± 48 = l 3
5 

)J(ypeK, )l(eTiJI, rnett:6ep caH.n.a-

phi TOFbICK,aH. 
OchIMeH 6aH:naHhICThI aJIIIhIC )J(hIJI.[(hIK, MYWeJI ece6iH ecKe 
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anatthII\. 0HhIH: )l(IfhIH caHhI 6ona,L1,hI: (60(60+l)) =30x61. OtthI 
2 

K:aMaptt (AttnhII\), rnaMCH (KYHJJ:iK). KyHMeH (~JJ:hl3,Ll,hII\ 

eTirr ancaK:) onap,Ll,hIH: Myrnen )l(hIJI caH.n:aphI 6ona,L1,hI Att,LJ,iKi= 

=590, KYHJJ:iKi=610, ~JJ:hI3JJ:iKi=620. OpTa,Ll,aFhI KYHJJ:iK caH: 
61*30 ~ 
--= 610 . .6¥JI rranraM6aprn aJIFaIIII\hI yaxtt KenreH )l(hIJI. 570+ 

3 

+40=610. 

EKiHrni )l(aFhIHaH OChI caH,Ll,hI xanmpanap caHhIHa I\OCa:M:hI3 6ona­

JJ:hI rrepirnTenep caHhI AH: MeH KyH caHhI: 9Ix54=4914=4304+610 

OchIH,Ll,aFhI yrn caHHaH J\¥paH caK:TaJIFaH Jlayx Max<l>y3 J .JC 
~_,!l=1034+44=1078 caHhI IIIhIFa,Ll,hI: 549+516+19=1078. 

(85- An-Epy)l( -Myrnen cypeci, 22-au). AnnahK:a rnyKip. 

)lfatt:hIJIFaH )l(epiM.n:i Kernip tteM. llcnaMFa K:yaT 6ep. 

AM-rrn! :m-MarnaHH 26/3-1997. 

MgceneHitt: )l(aJIFachrn, l\OChIMIIIa TaMarnanaphIMeH, Annah 

K:aJiaca TeMeH.n:en Tal\hiphIIITa 6epMeKrri3. 0HhIH: aThIH )Kayhap 

xaM,Ll,hI aTa,Ll,hIJ\. 

lKAYhAP XAM,[(hl 

1-cyperre canhIHFaH yrnKin.n:i 6ac )Kayhap yrnKin arnrnH 

e.n:iK. Ce6e6i OHhIH: aH:Hana ChI3hII\TaphI )Kayhap ce3iHitt: caH,Ll,hII\ 
M;}HiH 6epe.n:i. T=159, )!(=516, l\=609 )l(H:hIHhI 1284=214x6; 214-

)Kayhap= .,... Jk> .J). 
FanaMH ttMaHHhIH: 6ac xaM,Ll,hI. 0HhIH: caH,Ll,hII\ M;}Hi eKi 6acThI 

I\OCTeMiP, (xa;::i:tt;::i:) 26x2=52. 
EH;::i:i OChI eKi TaMaIIIa 3aTihIH: caH,Ll,hll\ M;}HiH I\OCCal\ 6ona,Ll,hl. 

{
266= 

214±52 = 
162 

AH:(54), A.n:aM(45), Ach!JI me - .bl;::i:phIC TaChI. 

Ochrnap;::i:a chip )l(aThip. 
Ett: 6ip TaMarna Hgpce HoK:aT (rn6e =T=159) )l(;}He H¥P xaM)lhI, 

ce3.n:epiHitt: caH,Ll,hII\ M;}H,Ll,epiH K:apatthII\. AE)K,[( ece6i 6otthrnIIIa 

eKi Typ;::i:e. HoK:aT = rn6e (T) caHhI 159=53x3. 0HhIH: e3i AxMe,LI, 
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eciMiHitt. yw ececi, cyiiiHwi eciM. I.>¥JI ott,11,a 6onchIH. CoHhIH. yCTiHe 
M¥HhIH. Kimi afoK.11. ece6i OHTOFhI3. Bae 6arn 6onhm WhIFa,11,hI. Hm::aT 
~ =50+ 100+9= 159; 1+9+9=19. Oiinan K:apacatt,hJ3 6acK:hJ H¥P 
MaFbIHaCbl T¥P· 

Ett.11.i H¥P.11.hIH. e3iH K,apacaK, 6ona)J,hI. H¥P ==..i_u=50+6+200=256, 
HeMece 1+6+8=15. 15- An-Xmi<ap me caHhI. HcnaMHhIH. me Mff­
pacrnphI 6enrini. I\aF6a Fl1MapaThl, OHhIH, TaCbl aHThlJIFaH 3J'MPY.11. 
TaFbl TOJihin )l(aThlp. 

EH,11,iri 6ip TaMawa Hgpce aiiThlJIFaH )l{ayhap yruKiJI.11.iH. ChI3hil\TaP 
)l(ffhIHhI, 6ipiHwi )l{ayhap 6onca, eKiHwi Kiwi a6)l(,11,, 6oi1:hrnwa 60-
na)J,hI: 

T=l59- 19(1+9+3 = 19) 
)1{=516- (4+0+4+6+10=24) 
I\= 609- (0+9=9) 
)1{11hrnh1 xaM,11,hI: 19+24+9=52. 
OchIMeH 6ai1naHhICThI 6i3 4-cypeTTi )l{ayhap xaM,11,hI aTa,11,hIK,. 
AttThJJIFaH )l{ayhap ywKiJI.11.itt. TepTeyiHeH waprnhI ChI3)1,hII\. 

M¥H.11.aFhI MaK:caT TaMawa ChipJihI epHeKTi Ke3re KepiKTi eTin 6epy. 
EKiHrni,11,eH oHaH )l(att,a MaFJI¥MaTTap rn6y. Annah K,anaca. 

An,11,hIMeH )l{ayhap,11,hI xaM,11,hIFa l\OCaMhI3: 

{
266 = 3YMPYd 

214±52 = . 
162 = 54*3 

Achrn TaCh!MeH An-I\aJ'l.mp (54-Ai1) 1<:arnp Ilihil\ThI. )l{ayhap ca­
HhIHa J\¥paHHhIH, cype caHhIH I<:OCaMhI3: 

107x2±19x6=214±114 = {
328 

= 
413 

* 
246 

. 
100=47+53 

OttaH gpi cyiiittwi (543-Ma6apwa ~)=543). 0HhI 6brnai1 )l(a-
3aMhI3: 382+161=543. M¥:H,!J,a 382-8ynHe catt (618+382=1000) 16-
1=7(10+86/2) =7x23. 

J\¥paH,11,a aHThrnaThIH 6ipHewe ce3,11,ep,11,i CaJihICThiphm 1<:apanhII\: 
3aT C:~lw=l 101 (86-cype, 11-12-aHTTap) 3ahc (~y=707) = AnThIH. 

EKeyitteH IlihIFaJJ:hJ: 1101+707=1808=1l3x 16 (I\aMan). 
Eip TaMarna Hgpce AnThIH KYHHitt. MeTaJihI. AnThIHHhJH. 

XHMIUIJihll\ (3JieKTpOH) caHhIH,11,a. 
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EKeyitt l\OCI\aH.ua 6ac 6aTa IIIhIFa.UhI: 707+79=786=399x2 on 
e31 )KeTi xaT KeK Mernn.uapbIHbIH, eKi ece6i (393x2=786). 

3aT caHbIHa Cbl3bll\ (~bJp=~) caHbIH I\OCaMbl3. 1101 +609= 
= 171O=I90x9= I 9x90 TaMaIIIa ranaMH catt. On CbI3bII\TbI aJITbIH 
caHbIHa l\OCaMhI3 707+609=1316=329x4. M¥H.Ua 329- An-paxMaH 
caHbI. OJI HMaH, OHbIH, opHbI )KypeK -Kytt H¥PbI (aJITbIH). Eip rn­
MaIIIa ipi eptteK. 1284x4=2916+2220=5136. M¥H.Ua 2916=542(15-
cype, 87 au). EKiHIIIi )KafhIHaH 222 - Httcacj:> U.....:.lw ottatt IIIhIFaJJ:hl. 
2220=444x5 TOFhI .u~yip (rnxyJI-h.JJ). HeMece ~oc TeMip -.n:oc 
TeMip (T¥pattIIIa apa6IIIa): 640+26=666=222x3. Opta.n:a TeMip 
I\a3hII\ IIIapIIIhICbI (85). TeMip l\a3hII\IIett 6oJiaJJ:hI: 

l>¥phIIIITap: 

848±222 = . { 
1070=214*5 

626 = 313 * 2 = [20]' 

13°121=792=36x22 
4 7°561+6°41=54° 

118°521=90°+28°521
: 28°521=1792. OttaHIIIbIFa.[(hl'. 1732+26x4=1 

732+52x2= 1732+ 104= 1836; 1836-rrpomH catthI 104-A6aK:. )l{ayhap 
YIIIKin MyIIIeJiepiH Tan.n:ay: T=159=53x3 (AxMa.n:= 13=~JJ:hI3) 

)l{ =516=( 60) -AJIIIbIC Ecerr 6achr -IIIeH,6ep catthr, MyIIIeJI caryp 
...w .Ji.J= 60+400+6+50=5 l 6 KiIIIi a6)KJJ: 6o:HhrnIIIa: 0+4+6+ 1=11 
(AH:). ~a:H:TanaMa caH. OttaH 6oJia.[(bI 29x 11 =286 epKeIII a~T. He-

{

26 
Mece 15±11 = 

4 
ChI3bIJ\ -~bip ~=609=159+450 M¥H.Ua 45xlO, 

45- A.n:aM, 10- An- ~aMap a:Hra CbIH,ap 1: :1=25 -16 = 9 ; MbICbip 

yIIIKiJii ottaH IIIhIFaJJ:hI: 786+450=1836=618x2 Bae 6arn, HMaH 
~yn11e yIIIKiJii. 4-cyperre MbICaJI peTitt.n:e eKi )Kai\ ()l{) CbI3hil\ThIH, 
Ke3.uecKeH 6ip HOI\aTbIH IIIaManarr 8JIWe)J,iK. l>¥PbIIIITaH KepriIII 6o:H­
bIHIIIa anratt.n:a 6oJiaJJ:bI: 234= 13x18 8JIIIIeM.n:ec catt: 159+ 7 5. :0¥JI 
M~ceJieHi ~pi K,apaH: 3eprrey KepeK. EcKe ana KeTeniK HOl\aT Kiwi 
a6)K.u 6ottbIHIIIa 6ac 6arn~= I +9+9= 19. 

Teritt.n:e oH:.ua 6onchrn, ochI ce3 (ttoK,aT) opTal\ ce3 T¥pattwa 
.n:a, apa6wa .ua 6ip.ueM. On 83i Teri HyK.+OThI OT ophIHhI - W¥rna 
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MaFhrnachrn,n:a 6onca KepeK. 0TThII\ TeriH;::i:e on OThI3 6arr}\a Kene;::i:i: 

{

30 
19±11 = 

8 
11 AH:, anrrhIC Kirni, a6)1(JJ: 6oll:hIHIIIa. 

Annahrn IIIyKip! 
)l{att;Cal\ )l(epiM,n:i KeIIIip, Tgtt;ipiM. 29/3-1997. 
EcKepry 4-cyperri 3eprrey KepeK. fbipIIIe OHaH 6i3;::i:itt; 

IllhIFaprnH MaFJI¥:MaTbIMhI3. 0HbIH; IIIapIIIbIChI 609 J2 =861. 0HhIH; 
6enIIIeKTepi: 234, T=l59, 75. 0HaH IIIhIFa,n:hI: 861-234x2=861-
468=393 )l{eTi Mernn). Oprn,n:aFhI IIIapIIIhI (TeMip l\a3hII\) 75-cype 

I<)mMeT. EKiHIIIi )l(aFbIHaH 137,036x211=861=609 J2. l)gpiH TeK­
cepy KepeK. 

E¥JI caH }\a3ipri FhIJihIMJJ:a T¥Pal\ThI, ett; KepeKTi caH eKe-
. 6 nc IT HI ecTe OJIChIH. 2=137.036; n - JiaHK T¥Pal\ThIChI, C-)l(apbll\ 

e 

)l(bIJIJJ:aMJJ:hIFhI, e-3JieKTpOH 3ap~JJ:bl. 
b¥JI caHHhIH; )l{ayhap ChI3hIFbIHa (I\bipbIHa I\=609) 0JIIIIeM,n:ec 

Keny1 Term eMec. 
CoHhIH; iIIIiH,n:e 159+75=234= 13x 18 enIIIeM,n:ec 6onyh1 TaMaIIIa 

78x3=53x3+75 3(53+25) =3x78. OH:;::i:a 6oJIChIH apa6IIIa caH 78 
(c..l..l=78). On )l(hIJI 6acbI caHhIHaH ,n:gn Kene;::i:i (xaMan=78 -~J ). 

53- AxMa,n:-Hyn,n:hI3; 25- <!>ypl\aH all:hipMa. 0HaH )l(eTi xaT KeK 
MeTaJI )l(HhIHhI caHhI IIIhIFYhI, OHhIH: 6ac 6aTarn ecenec 6onyh1 30p 
yal\HFa.861-234x2=861-468=393. On 6ona,n:hI 393x2=786. OH:narr 
l\apatt;hI3! 75- cype;::i:e }\11aMeT KyHi MeH aHT ecTeniK (1-a~T) ;::i:ey 
COHhIH; caHJJ:hII\ Mgm 

~ l!,if' +.Uf' I \¥l.J. 
236x2=472= 182+(58)+ (209)+(31). 0HaH IIIhil\ThI Tgtt;ipiHitt; 

gMipi 6on ;::i:e;::i:i 6on,n:h1Su¥3u =236 (KYH cpall:a KYH). On gymre caH: 
382+236=618. CoHhIH; iIIIiH,n:e on I\11aMeT 182=91x2 91-An-lllaM­
c11 KyH. Cype;::i:e KYH MeH AH: T¥ThIJIY l\HaMeT KyHi ;::i:ereH. Ochrn,n:a 
11IIIapaT )l(aTb1p. 
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I\ochIMIIIa ai1ThIJIFaH caH,IJ,hI yIII 6errirr, ornH }\aF6a TaChIH 

I\OCaMhI3. 
861

+313 = 287 + 313 = 600 -}Ke6pai1hIJI K:aHaThI. HeMe-
3 

ce 313x3+861=939+861=180-78 illeH;6ep KepriIII 78-caH. OttaH 

IIIbIFa!Tbl' 861±78 = · {
939=313*3 

~ . 793 ' 

0HaH IIIhIFa,IJ,hI: 793±47 = ; 
{ 

840 

746 = 646+47 +53 

Ai1Harrb1c caH,IJ,apbI TaMaIIIa epHeK. Corr epHeKTiH; )KaJIFaChIH 5-
cyperre 6epeMi3. 0HhIH; aThIH cyH:iHIIIi yIIIKirr ,IJ,e,IJ,iK. Ce6e6i 6¥pbIIII 
errIIIeM,IJ,ep,IJ,eH TaMaIIIa C~HKeCTiK IIIhIFa,IJ,hl. 

Arr,IJ,hIMeH yIII TaMaIIIa caHHaH TiK 6¥pbIIII yrnKirr IIIhIFa,IJ,hI: 

.J4320 = .J1404 +54 51FHI1 4320=1404+542=54x80=542+351 x4; 
4320=1404+2916; 351- Arr-caparnH (ll1a51H) - AH: ~.Il.hI3hI 

(I\o51H MyIIIerr) 54x2=108, 54-Arr-I\aMap (AH:), J\ocaH:, ecerr 6achI. 
CoHhIMeH K:arnp a51T caHhI (15-cype, 87-a51T). E¥Jiap,IJ,hIH; 6¥pb1III­
Tapb1: 34°361+55°241+90°=180°. Ocb1 YIIIKirrMeH )l{aJIFac 6ac 
)l{ayhap yIIIKirr carrhIHFaH: T=159, )1{=516, J\=609. E¥pbIIIITapb1: 
13°121+47°561+118°521=189°. Ocbmap.Il,aH cyH:imui 6¥pbilllbI lllbIFa.Il,bI: 
34°361+ 13°121x2=34°361+26°241=61°, HeMece 34°361+6°41=40°401= 
=40x60+40=2400+40=2440=61 x40=61 Ox4. hl¥:H,IJ,a 40 rrai1rnM6ap 
caHhI, 610=570+40 rrai1rnM6aprrhII\ KerrreH )KhIJI. CornH )KaJIFac: 
47°561+6°41=54°. CyH:iHIIIi AxMe.Il, (61-cype, 6 MT). 61+53=114=19x6. 
J\¥paHHhIH; cype caHhI FarraH: caHhI. 

EaCI\hI yIIIKirr,IJ,e Arr-capa:raH caHhIH cyi1iHIIIi caHhIMeH 4-cy-

perreri KepriIII caHhIMeH ( 609 Ji =861) 6ai1:rraHhICThI IIIhIFapaMhI3. 
861+543= 1404= 3 51 x 9; 5-cyperre 6acl\aIIIa ,IJ,a KerrTereH MaFJI¥MaT 
6ap: 

{
109 

61±48 = -
13 

109±71= ;38°101 -34°361 =3°341 =214=107*2 {
180 = 90*2 

38=19*2 

Orrap,IJ,aH IIIhIFa,IJ,hI: 214+ 114= 328=82x4; 82-K:oprnchrn ()l{eTiH­
IIIi xaT). 0HaH IIIhIFa,IJ,hI: )l{e6paH:hrn caHhI 82x3=246. 
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EKi cype caHaThIH a.Jiatthll\: 61- cyH:imni aifThIJIFaH, 70- acrrnH 
cacpaphl ArrMHFpa)K. Oehl eKeyiH Fa.JiaMH caHFa ecerreifMi3 6orra.D,hl 
6ae 6arn: (70+61 )6=786. 0HaH eyH:imni apl\hIJihl IllhIFa.D,hI: 

786±543 = , {
1329=1000 + 329(w1 - paXJltaH) . 

243 

KeH:imiciHeH 243x4=972=54x18. 53-cype,ne )l{apl\hiparnH 
~J:lhl3 Arr-Cal\116 aifThIJia,LlhI:lfilJ'-:-l =634. 5-cyperri!-l OI-l )Kai\ 
aeThIH,L{aFbl IllhII(l(aH 6¥PhIIIl OChl caHFa .ll,;)Jl KeJie.ll,i. 10°34/=6-
34'. OrnH cyifiHIIli caHhIH I(OCCal\ TaMaIIla epHeK l\b13-)l{i6eK, 
)Kay hap all: caH.ll,aphI IllhIFa,LlhI. 634+543= 1177= 107x 11 HeMece 
1177x4=4708=214x22 54+53=107 61+53=114=19x6 570+ 
+40=618 rraifrnM6aprrhII\ KerrreH )KhIJI cyihHIIli )KhIJI, oHaH llihIFa.D,hl: 
91x54=4914=4304+610. 

A11 ivieH KYHHiI-l ~J:lhl3,nap caHhI: 351- Arr-caparnH -llla5IH­
I\o.HH (rnpTiHIIli Myrnerr) 61 -Aca,Ll-AphlCTaH (6ecittllli MYllien). 

Oehl eKi caHHhlI-l TeMip, xaM.D,hl caHhl rnhIFa.ll,hI 
351+65=4l6=26x l 6=52x8. EKeyiHiI-I apaehrn.ll,aFbI TeMip I(a3hII\, 
T¥paH l\al\rra HlliapaThI. OebI caHHaH Arr-Eyp)K (Mylllen) eaHbI HMaH 
eaHhI IllhIFa.D,bI: (618xl0)/3+52x8=2060+416=2476=619x4; EKiH­
Illi :>KaFhIHaH OCbI caH,L{bl )Ka}\ ()!{) caHhIHa (a.JIIlbIC caHhIHa (60)) 

l\OCaMhn: 516 ± 416 = oac1<arna aHTl\aH)J;.a )K)rpeK 
{
932=266*4-132 r ~ 

100=47+53 

(:tKeTiniK) eaHhI MeH :>KaK eaHoI, AH: MeH KYH rvryrnen caH.ll,aphI Te.PT 
3YMPYD, (Y.J.)) eaHbIHa Tel-{. 

266x4=516+416+132. Orr Ta!{ rnorrrraH Tachl, rraiirnM6ap 
~I3hl. 

)Kai\()!{) caHbl a.JIIIblC caHbl (60) =516. Eip CblpJibl 3aT. 0Hbl 
6hmaH: )KaJhIIT l\apaJibIIC )!(=516=/60/-.....:J .JU 
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460+56=5 l 6. 0HaH Kimi a6)£(,I{ 6oHhlHIIIa IIIbIFa,r{bI: 
...... u=0+4=4 

{
11 

JLJ=6+ 1 =7 :tKHblHbl 7 ± 4 = 
3 
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A . . {71 JIIThICThIH: eK1 ryp1 lllhIFaJJ.hI: A+ JI+M 60±11 = 
9 

; 

0HhI Aca,r:i:)l( (AphICTaH) caHhIHa I\OCaMbl3. 65+ I I =76= I 9x4 
(1rncaH- a,r:i:aM). 

Aca,r:i: caHhI cyll:ittllli caHbIMeH 6all:naHhICThI. 43+ l 07=650. 0HaH 
IllhIFaJJ.hI: 65x3=195. -11...::.JtAn-ca,r:i:F=l 95 )Kep )l(aphIFhI ranaMH caH: 
13x15=195 (Ha)l(arail me) (86-cype, I2 aH). 

EcTe 6onchrn on Myl\arraraT. 
~ KhnFc=20+5+ IO+ 70+90= 195 ( 19-cype r CoHbIMeH 

J<aTap on :»<¥M6aI< cype. )KnhIHhI: 50+1\+45=50+ 100+45 (50--.:; =!\= 
=100 cypeci). 

0Hh!H: 38 - caT (~90) cypeciMeH 6attJiaHhICbl aHTbIJIFaH -
ranaMH caH. I 00+90= 190 HeMece 3 8+50=88=62+ 26. TaFhI 6ac:1<acbr. 
I>ac:1<anapbrn OI<Ylllhl 83i TyciHe :IKaTap. 

Amiahl\a lllYKip. 114-1997. 
KeMllliniriHe racpy q:pattMhIH. 

EH; :>KOF APhl CYHIHIIII 

I\opbIThIHJJ.bIJJ.a 6ac 6aTaMeH 6attJiaHbICTbl 6ip KeCTeHI 
KenripeMi3. On ett: )l(OrapFbI cyif imrrire cora,r:i:i,1. 

786 ± 214 = )Kay hap caHbI fhIJlbIMH Cblp.IU>Hi {
1000 = 618 + 3 82 

286 = 26*11 

{
26 

6acbl. On Mhitt;. 0HaH lllhIFaJJ.hI: 15 ± 11 = 
4 

289- epKelli run (2-

EiaJ<Pa <;ypecittitt: aHT caHhI). 0HhI 6¥pb1m rypiw:e ancaI< 6onaJJ,hr: 
0, 786=sin 51°49i=tg38°10/. TaMama Ma3JM¥HAhI 6¥phrmrap. CyreK 
6eiitteciHia ()l(HblpMa YlllKiJI )l(a{\TbIH:) l\OC )l(aJ<TbI 6¥PbllllbI 6ona,ilbl 
138°1 F. OcbIFaH 6ipittiwiciH l\OCCal\ 6ona,n:i,1: 

I38°111+51°49/ =I 90°=189°+ 10° FaJiaMH 6ac 6aTa 6¥pbIWhI. 
EKimrriciHeH WhIFaJJ:hI: 98°10+23°50=62° (T¥paH 6¥porrnh1). 

fal\pa6 (6yifi) 6:¥po1wo1, HeMec 8-Myrnen Kott fr~:.-poilllhr: 

c..i.J-:-=372=62x6. 011 acrraH TiJii eKeHi ecTe 60.TJChIH. 0.1 Te~1ip 
ynIKiJI 6¥pbIIllbI. 
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EKiHwi :>KaFhIHaH 011 Jym1e l(aThIC 6¥philllhIHa :>Ka11rnc. 

sin38°10=0,618. 0HaH WhIFa,nhi: cos 38°101= 0,
618

;::::; 0,786 2
• Ll,JJJ 

0,786 

a11ca 6011a.I.1,h1: 0, 78625954:::;0, 78626 oHaH lllhIFa.Il,hI: 

{
1404 = 351*4=861+543 

786 ± 618 = ( 67-cypeciH.Il.e 
268=67*4 

I\03FaJ1hIC 

(rnMyp) 6epimeH). 5-cyperritt, YlllKiJJ caHhIHa opaJJ.Il,hII\. 

A1111ahl(a wyKip. )Kal{Cal( :>KepiHe KelllipiM C¥paifMhIH. 

a11-Mawamr l/i-1997. 

«HMaH Ke11TipreH.I.1,ep)J.i Pa66bII{HhIH, J\¥paH.Il,a 011ap yllliH 

:>KOFaphI ophrn 6apJJhIFbIH cyif iHllli ! » .Il,ereH yaxH 6ap ( 10-cype, 11 

a51T). 

Oehl eH, :>KOFapFhI .Il,Jpe:>Ke11i cyifiHllli 6011hm rn6hrna.Il,hI. OchIFaH 

6aHJ1aHhICThl eKi cypeHi l(apatthll(. 75- I\HaMeT, 87- eH, :>KOFaphI. 

6ipiHllli,ne KHaMeT KyHiHe aHT eTeMiH! )J,eJJiHreH (la51T). 

A.Il,aM 6a11acb1, 6i3 cyi-ieKTep.IJ,eH :>KHHaH: a11Matt.Il,hI µ,en oif11aMa 

(3 )(3). apirne OHhl caycal(TaphIHhll{ ¥lllhIHa .I.1,eifiH l(aMTa :>KacaH 

anaMhI3 ( 4 ). 

OchIH.Il,aFhI yw caHFa Kel{iJJ 6e11iH,i3. nipiHllli.I.1,eH 75- caHhI 

repTiHwi cyperre TcMip I\a3hII\ opHhIH aJJFaH. EKiHllli.I.1,eH ochI caH­

)J.hI cyttiHwi (AXMC)J.) caHhIHa l(OCCal( 6011a)J,hl ai1ThIJ1FaH Jymi:e caH. 

543+75=618. Ylllimui.I.1,eH ochI caH)J,hI 6ac 6arn caHhrna l(OCCal( 

3aM-3aM caHhI lllbIFa.Il,hr: 75+ 19=94. OchIMCH 6aif11aHhICThI OH Ke­

ne.I.1,i. nae 6arn caHhrna caycal( cylieKTil{ caHhI )J.Jrr Kerre.I.1,i Foif. nae 

6apMal(Ta 6irreKKe .o:eliiH 3, 6acKanapbrr-I.Il,a rnprreH 3+4x4=3+ 16= 19. 

Oehl 75-cype.Il,e caycal( cyiferi aH:ryJJhI OChIFaH HlllapaT ceKirr.I.1,i. 87-

cype,ne I\ttaMeTTeH al(HperreH eH, :>KOFapFhI 3aT eKeHi aifTbIJJFaH. 

«Orr coH.Il,aH Arrrrah, :>KapaThm, TOrrbTl(TbipFaH (2) Ax11peT 

l(aHhrprrhI .I.1,a, T¥pal(ThI .I.1,a ( 1 7). 

AHThIJJFaH :>KOFaphI cyliimni OChIFaH Ke11e~i. EH.I.1,i ocbI eKi cypeHi 

{

262 
caJ1hICThiphm K:apaJJhII\. 87 ± 75 = 

12 
: 262-irncaH-a.Il,aMl.i....lu 12-

Mylllerr. Orr 6orra.I.1,b1: 27x6=162 0HaH lllhIFa.Il,hI: 162x12=1944= 

=54x36= 108= 18 Ll,Jyip caHhl. 
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Earnap (cyi1iHrni) 6¥JI apa.n:a ~y=502. Oehl caHra rarraMtt 
caH.IJ:hl, J\¥paHHhll{ cype caHhIH (19x6=114) I\OCaMhl3, 6ona.n:hi: 

{
616=154*4 

502±19*6=502±114 = 
388=97*4 

I\a.IJ:hlM epTe.n:eri caH: 154=.§..l.Jf", 97-I\a.IJ:hlp TyHi (cype). 
EKiHrni )l(aFhIHaH oraH Tal{rnomrnH MeTarr caHhIH l\OCaMhl3: 

{

618 
502 ± 29 * 4 = 502 ± 116 = 

486 
. M¥H.n:arh1 TaMarna epHeK 

rrai1raM6apnhII\ KenreH )l(hIJI: 570+40=610 cyi1imui MeH }\ocai1 
(xaI<:) caHhIHaH IllhlFa.IJ:hI: 520+ 108=610 

8ym1e caH EKiHrnici 54- Arr-1\aMap, AH: caHhI 54x9 TOpl\aJihl 
ryp.n:e. OchrnapMeH 6aH:naHhlCThl 6ip ecerrTi ecKe arratthll\. Eip 
3arraH 6enrneK 6eniHirr IllhIFY yrniH otthIC aH:Ha 3al{hl 6oH:hrnrna 
:;in-<Dapa6tt ece6i 6oH:hrnrna, on 6enrneKTil{ )l(hIJI.IJ:aM.IJ:hIFhl 0,618 
6ony KepeK. I\a3ipri FhIJihlM.IJ:a OHhl eKiHrni, 5IFHH rrapa6oJiarrhll\ 
)l(hIJI.IJ:aM.IJ:hII\ .n:ei1.n:i. Mh1carrra )l(ep.n:il{ rapry KYilliHeH a)l(hlpay yrniH 
¥IllaThIH 3aTThll{ MhICaJihI acrraH KeMeCIHll{ )l(hIJI.IJ:aM.IJ:hIFhl attTbIJIFaH 
.n::;ipe)l(ere )l(ery KepeK. 

Oehl TaMarna ecen )1(0Faph1.IJ:a aH:ThIJIFaH :;iynHe caHhrna 
)l(aJiraca.n:hl. M¥tt.n:a: 

CoHhII{ 6ip 6enrini rypiH I<:aparrhII\. K YH caraThIHhII{ epHeri 
tgx=tgtxcosy; tg x-KyH caraThIHhll{ ChI3hil\TaP apachI, tg t-KyH 
caraThIHhll{ T:;lyJiiK Ta6Hrn yal\hlThl, 360/24=15°, y-)i{ep 6eTiHil{ 
reorpacpmmhII\ ( ccpeparrhll\) eH.n:iri. )l{ep 6en.n:eyiH.n:e 6ona.n:h1: 
tgx=tgtxcos0°=tgt 

Oehl epHeKTi Mhrna ryp.n:e I<:aparrhII\: tg y = tg t x cos y 5IFHH 
eH.n:iK rr.eH i3.n:ereH caH Tel{ 6onca oHaH IllhIFa.IJ:hl: 

sm y * . * 2 , (l . ' ) --=tgt cosy; smy =tgt cosy =tgt -sm-y 
cosy 

tgt = tg45° = 1; sin y =I - sin 2 y; sin 2 y +sin y - I= O;.x2 + x-1 = 0 

0 . . - -1±-!1+4. JS-1_2,235-1_1,235_0618 HaH IllhIFa.IJ:hI. x - ,. -- - - -- - , . 
2 2 2 2 

OttaH IllhIFa.IJ:hI: sin y =sin 38°1 Qi. b.n:ereH caHra, 6¥PhIIlll\a oparr.IJ:hII\. 
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n¥JI MgcerreHitt: FbIJibIM-nurnMH Tepett:.uiritte Ke3 )l(eniei1.ui. Oi1rrarr 
}\apacatt:hl3. 

AmrnhI<a wyKiprriK. 3/04-1997. arr-MawaHH. 

)KAYhAP XA,IJ;HC 

flattrnM6apbIMbI3)].hll{ aJIFallll\bl H¥PhI ryparrhI aHT}\aH xa)J.HCbIH 
grr-<l>apa611 6ottbrnwa KeJITipirr, OHhlf-l caH)J,hII\ MgHiH 6eprett6i3. Eac 
xa.u11c (x) =665. CoHhIMeH 6aH:rraHhICThI HMaH caHhI, :::iyJI11e caHhI 
(AJI-paxMaH, arr-pax11M) 618=(11). Corraprn 6aH:JiaHhICThI, lfyp,n:hII-l 
T¥Pal\TaFaH ophIHhI )l(a3bll\ 6eT: }1{=516, (Macry:H:= 516= ....,...j.J<.5), 

0HhIH; e3i eKiHilli )l(aFhIHaH apa6rna arrIIhIC caH MgHiHe Tett; ( 60) .....:i JU 
==516= 86x6. Orr arrThI ecKe arraprrhil\. (86-cype). E¥JI caH 6ac 
)l(ayhap YllIKiJI caHhIHaH eKeHi attThIJIFaH. T=l59, }1{=516, 1<;=609, 
T+}l{+J\=159+516+609=1284=107x 12=214x6. 214= *y=}l{ayhap 
(1-cypeT). 

b 

1-cypeT 
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OchI yw TaMarna caHhIHaH yrnKiJI )Kacarr ecerrTe;::i:iK. An;::i:h1MeH 
yweyiHia )1{11hIHhI: 1800 6ec rnel-{6ep 360x5- e1i 6¥PhIIllTaMa. On 
6ip yrnKin;::i:eH )KeTi yrnKiJI Tya;::i:hI. Onap;::i:hJ Mgrn11Harn car1hm ;.i,gn;::i:i 
ecerrTerr IllhIFaprnH lllhrnap I1MaH6aH:¥JihI. 

AHhII(TaJIFaH: 
A,[(=494. 
BE=533,5 
C:>K=444,8 

A0=329,9 
B0=355,7 
C0=296,5 

a=69°3 l 1 P=51°21 1 

a1=33° P1=26°561 

a2=36°31 1 ~1=24°251 

a3=78°91 p3=101°51 1 

eui=68°51 1 p4=51°131 

as=59°561 Ps=59°4i 

a6=83°3T P6=95°481 

360°001 360°001 

,[(0=164,7 
EO=l 77,8 
)1{0=148,3 

y=59°81 

r1=26° 

r2=33°81 

y3=69° 481 

y4=50°251 

rs=96°2i 

y 6=84°1i 

360°001 

0HaH Kerr rnMarna 6¥ph1rnrnp WhIFa;::i:hI: 
26°, 33°, 47°561-26°56'=21°; 36°521+59°81=96°; 
69°31 1+ 13°121=82°431

; 82°431+( 63°261)/2=51° TaFhI 6aCI<aJiaphI. 
YrnKiMia ChipThrna MYWeJI rnea6ep CbI3JJ:hII\. Onap.IJ:hIH. 

(MYUieJI.n:ep.n:iH:) caH.IJ:hIK MdH;::i:epiH I\OH.IJ:bll\. (6-cypeT). 0HaH Ta­

naH: TaMarna epHeKTep rn6hrna.l(hI. MbICaJihI oH eKi MYillen.niH: 
caH.IJ:hII( )l{HhIHhI: 24 7 6=619 x 4' 619-11MaH CaHhI. 0HaH IllhIFa.l(hl: 
2479+634=3110=622x5 h11)Kpa )l(hIJihI 622. 

0HaH gpi K.apaH:: 24 79+566=3042=2916+61 x2. EKittrni 
)l(aFhIHaH: 2476+ 1284=4760=119x40 llle6epniK caHhI, rraH:rnM6ap 
cattbI. OcbI ChIHJJ:hI TaFhI TanaM. ecerrTep WhIFapyrn 6onaThIH TYPi 
6ap. 01\YWhI e1i )KaJIFaCThipa.nhI. 

AnnahK.a rnyKip. 7/04-1997. 
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)l{arrraehI Mttrpa)J( yaxm1i 
TiaiiraM6apbIMhI3 Mttrpa)J(]la 6oJIFaH.Ila, OHhUJ: 6ip TaMarna 

KepiHiei 53-eypeHiH. 9 a~ThIH.Ila 6epiJireH. OH.ua )l{e6paiihIJI.IlhIH. 
ca.ual\ThIH. eKi 6achm;ia )J(al\hIH 6oJiraHhI aHTbIJia)J,hI: 

.95.lu .!ly .i Y":!l.l i 3 l..i,.;(.5 

92X6=552=(65)+(7)+(26)+( 103)+( 151 ). OebI.UaH Illblfa)J,bI: 
552+19x6=6(92+19)=111x6=666=640+26=222x3. 

faJiaMH eMip Ke3i eyeaHbI (111-MHHae) )J,OeTeMip+K,OeTeMipca­
HhJ=HHea<t> eaHhI. 0HhI 6ae xa]lHCI\a l\Oel\aH.ua 6oJia,Ubl: ;}YJIHe eaHhI: 

569±552 = ~rnH =-- = 618 arr-pax-{
1118 =2236/2 2236-1000 1236 ( 

12 - .Hywe.11 2 2 

MaH arr-paxnM). 
Bae xa;::i:tte neH )J(ayhap eaHhIHaH caH;::i:ap;IbII-l K;}MiJI rypi lllhlFa)lhI. 

566+214=780=78x10=13x60 78-apa6rna eaH, Myrnen 6achI (78-xa­
Marr) (6-eypeT). OehI eaHra AJI-CaK,bI6 (634) eaHhIH K:OeaMbI3 (53-
eype, 6a~T). OttaH TaMarna Typ.ue 6ae 6arn eaHhI (786) IIIbIFa.UbI. 

{
1414 = 707 * 2 

780± 634 = ; 707 + 79 = 786 
146 

; M¥ttna 707- apa6rna 
a.JIThIH eaHbl ~y=707. 79-a.JIThIHhIH. XHMH~Jihll\ caHaTbI (3JieKTpo­
HbI). EKeyiHeH JJ:;:)JI 6ae 6arn eatthI lllhIFa)J,hI. 

Tarbl 6ip l\OphIThIH.UhI eaHra KeJieMi3: 1900+ 214+ 2605+ 195 
=4914=9lx54. 1900-rarraMH caH, 214-)l(ayhap, 2605- JK¥JI.Uhl3 
l\¥PhIJibie a~T eaHhI (56-eype, 75-76 a~TTap ), 195- )l(ep.uiH: )J(aphII\ 
3aThI. AJI-ea.unr= 195L..it= 13x 15= Ha)J(araii Tac, 91- Arr-lllaMett, 
54- AJI-K,aMap. 

Oiinan K.apaeaH.hI3 TaMallla M¥F)J(H3a eptteK. 
AnJiahI<a lllyKip. )l(aH.hIJIFaH )J(epiMe KernipiM e¥PaRMhIH. 8JI­

M alllami: 6/04-1997. 

AXME.l( JK¥ JI.l(hl3hl 

61-eypene Faiica MapHJIM ¥JlhIHhII-l e3ittett Ke:H:iH KeneTiH Ax­
Me.u aTThI PaeyJihIHhIH. cyiiiHllliJieretti ai1Thma)J,hl. (6-a~T). OtthIH. 
caH.IlhII\ M;}Hi 53-AxMaLI,. CotthIMeH l\aTap J<.¥.patt]la 53-eype Arr Hy­
)J(bIM - ~.Uhl3. Con cype.ue OJI )1(¥Jl.IlhI3 )J(apl\biparaH Aii cal\tt6 
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(634) eKeHi attThrna,n:hI. I1ai1raM6aphIMhI3.llhI A11-M11Fap)l{;w KepreH 

yax11.na coH,n:a ai1Thrna,n:h1. (552=92x6). OchIFaH 6ai111aHhlCThI )l{a'3a­

Mhl3: 2605+53+552=321Q=J070x3; 321+6]9=940. 

Oi1narr K,apacatt,hI3: ywKiJI )l{ayhap (1070=214x5) HMaH (619), 

3aM-3aM (940). 

CoHhIMeH K,aTap )Kep 3aThIHhIH, )l{aphII< l(actteT caHhIH K,OCK:aH,n:a 

IllhIFa.Ii:hI: 321+195=516=(60) -AJIThIH -)l{a3hIK ()K=516 -

Macryi1........:i .Ji..S= ) . 

TaMarna caH,n:ap. TeriH,n:e 6ac xa,n:Hc, )l{ayhap eKeyiHeH 

6apJihIK, K:}MiJI caH WhIFa,llhl. 566+214=780=78x10'=26x30 78-

caH, 78-xaMaJI )l{hIJI 6aci,1 (6-cypeT). oHaH gpi K,apai1 )l{a3aMhI3: 

618+552=1170=78x15=45x26 me caHhl. TeMip caHhl. 0HaH 

IllhIFa,llhI: 45 ±26 = A+ Jl+M=IJ~ 6ac MyK,arraraT, 19-6ac 6arn. 
{

71 

19 

OH:narr K,apacatt,hI3 TaMawa epHeK. M¥H.Ua ~.llhl3 K.¥PhIJihIChI 
MeH )KeKe An-CaK,H6 -)KapK,hiparaH ~.llhI36eH 6aiinaHhICThI Ta­

Marna 2605 caH, 56-cypeHitt, 75-76 a5Irraph1). 

KeiiiHri eKi caHHaH IllbIFaJJ,hI: 

{
2480 = 620 x 4 = 62 x 40 T 

1310±1170 = ; ¥PaH 
140 = 70x2 

caHhI, FhIJlhlM 

caHhI (140). TaMarna epHeK 62 ± 40 = ; EKrnw1 
{
102 = 34 x 3 = 1 7 x 6 . . 

22=11 x2 

Typ.ne 6hrnaii )Ka3yra 6ona.uh1: 1310=1170+140 124+634+552= 

=1310=5/3x786 786-6ac 6arn, 5/3- aJIThIH TOIIIllhI KeK HOTaChL 

618+552=1170. 124+634+552=618+552+140 

124+634=618+ 140=7 5 8 An-CaK,116 )KapK,hiparaH )K¥JI.llhl3. 

MarhIHaChI Tgtt,ipiMHitt, a,n:aM3aTK,a 6epreH ChIHJihIFhI an-paxMaH an­

paxHM, con apK,hIJihI rhIJihiM. A,n:aM3aTThIH, 6acK,anap,n:aH ett, Heri3ri 

aiihrpMaChI, oraH Tgtt,ipiMHitt, yiipeTKeH FhIJihIMhI. Oehl HrnapaT och1 

cype.ne 6epinreH .nerr 6ineMi3. Oehl caHra gy11He caHhIH (An-K.¥paH 

caHhIH) K,OCCa M:}CeJie OHaH JJ,a attl(hIH IllhIFa,llhI: 618+140+382=61 

8+522=1140=19x60=38x30=1000+140 38- i_P=C, cypeci, 30- OT­

hipapJJ,a OThI3 6arr. 

MhIH, caH -caH.nap weri. 
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1-t.O- fbIJibl\{ OHhIH. Tiperi. A6aHJJ.hIH FbIJihIMra 6epreH opbIHbI 

OCbllWH TyciHini. Ori 6oJiallhI: 113x6+108=678+ I 08=786 )KhIJI 

ece6iHiH eKi rypi Typa.'lhJ. 

AJ1.11ahKa uryKip. 8104-1997. 
Ik.;ia:-.l eJiiH..::te J+\hLl ece6i eKi Typni. Eipeyi KyH (~.UbI3) 6oi:i­

hIHWa. illa?>lCH 365.2-+ T~yniK. EKimuici AH: 6oifbIHllla - I(aMapH 

35-1-.36 T~y.1iK. Al1h1p;..rnch1 365.24-354,36= I 0,88. 

fa.:eyiHiH K;.nap iKypyi. a.J.aii 6a1rnchIHhIH eMipiH..ue 3op 

MafhlH3..'lbl. AiiTa.lihIK aruhIH T)'bIChl. TOJIYbI, COJIYbI 30p ~cep ereni. 

Cm ce6enTeH Kt-lJaH.Ja ail:TbIJIFaH. Orrap ceHeH )KaH;a ryFaH ail.UhIH: 

iKar,"IafihlH q.-pa11.:ihL O.i: a,:ia1'l'!ap iK~He xmKhIJihII\ yrniH yaI<hIT 6eJI­

ri.1ey.J.e (2-cype. 189-:.un). 
f a.:1:rnHhH{ OCbI TaMarna CblpbIHaH 6ip awapaT KeJITipeifiK. 

Xa:::mc .J.ereH ce3.'Jia caH!lhIK M~Hi 522=.=..~. OchIFaH 6ac xa­

:::u1c caHhlH Koca;o.rhn: 566+522= I 088. AH:ThIJIFaH ai:ihrpr.rnra .!I;;)JI 

Ke.1e.:ii. 0Hw \fbIHa Typ,:'le iKa32:\fhI3. 522+566+35436=36524. 

AilThI.'IFJ.H a51T neH xa:::mc yaKhn ece6iH ocburn:H 6irr.uipreH. OchI­

\leH 6ak1attbICTbJ {(AX\fe,J>>- ~1,Jbl3 iKapKbiparaH Arr-CaI<H6 (634) 

,:iereH aHTTapbrn caH iKaFbIHaH r-:apaJihJK. 

11.E.1y ).'111» caHhI apa6rna «ca1ac xa\1cytt» ~)!.~ ~_;j (756)+ 

'70031)=1 "787. Oehl cattra KopraH caHbIH KOC<U>IbB=- ~t.j. 5ymrn­

tt=l l 6. 178;'-t-l 13=1900=38x50. Ta!>rnwara.aaMHCaH.38iK~rne 50 

cype.1ep.Je ~~c= 90. j=}\=100. Eac 6ara. 
0HhlH TJ.fbl 6ip Ta\!alll3Cbl 0Tbipap caHbIMeH 6afuiaHb1CThl 

(8'07). 807-'-113=9.::0. EKiHwi iKaFhIHaH 1787+634=2421=807x9 

Orb1papra - <:Dapa6Ka ApMcTatt6anKa nafaa:-.16apbIMbI3 KaMKOpIIblK 

iKacaraHbI 6e.1ri.:ii. Oit1an Kapattbn. O.il nrua e!l.1ec. 

8 O-+-l 9Q7. 
0Tbipap caHbIHa AxMeII l~UbB) caHbIH TiKe.ueii KOCKaH.113 

60.'la.JhI: S07+53=S60=86x 10 86- cype. Aa-rnphIK. OJI 11a JK¥JI..1hl3 

F:l.'13.'>thI. OH1la iKep.JiH. Keh.Litt Heri3ri cnnaThI ru1ThUIFaH. TaFbl 

e3rep) · caHhI KepcennreH. t 86+ 3-t 1 +I 7=++-+- TaxyJI ). A.Jrna1n.1a­
.1hr acnaH. Ji\3phlf\ThI iKep .J.ereH T3M3Wa K3fH . .'la OChlH1l3 aJITbEff3H. 

0Tblpap JereH C83.JiH C3H.J.hIK M~Hi l 807) QH;Ia 8(}7 lu1.iKpa iKhl.llh~ 

KaliTblc 6LnraH a,~ip T e\1ip Ta!'.1awa ~,rfoK 6L1,:ihm Ke.Je,;:ii CotthUI 

wewi\1i L1CblH..1a .:icn 6i_1y KepeK. Oehl 6afblTT~lfbl 6ip Ka..lJ.M 0Thlpap 
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<l>apa6-fyrnpa.u (AHI\hI3) caH,llhII\ M;:JHi 71 x4=284. OchIFaH An­
caK:H6 caHhIH l\OCaMhI3. 2(634+284)=918x2=1836-npOTOH. )locThIK 
caHra oparr,llhII\ (284+220=504). 

AmrnhK:a rnyKi p. 

0HaH aprhI )l(aFhIH,lla: 504 ± 414 = ; TaMarna caH.uap: 414-
{

918 

90 

XYT (IiarrhII\) OH eKimu (al\hipFhI) aii MYllieJI ~.llhl3. 0HaH lIIhIFa,llhI: 
9lx54=4914; 4914+1836=6750=542+5471; 54- AJI-K,aMap, 71-
A+n+M=tlr-7Ix4=284. TaMarnaepHeK. 542=2916( 15-cype, 87 aj{T). 

-71 +179 0HaH rnh1rarrhr x2-7lx+6750· x = - · x =54· x =-125=-52 
,,_., . ' 2 ' I ' 2 

0HaH llihlFaJJ:hI: 54x8=432- .ugyip 108x4 125x8=1000=103 OiiJian 
K:apatt:hI3. AJIJiahK:a rnyKip. 

8/04-1997. 

0HaH llibIFa,n;hI 52 ± 38 = {
90 

; )l(HhlpMa aJIThI MYllieJI TeKrneHi 
14 

(T=8, )I( =6, K. = 12, )l(HhIHhI 26) rn6eciHeH rnaHhilIII\aH.n:a 19 MYllieci 
KepiHe,n;i, 7 MYllieci KepiH6eii.n;i .ueJiiHreH. OJI e3i OH eKi MYllieJI MeH 
)l(eTi xaT KeK )l(;}He )l(epre 6aiiJiaHhICThI. 

12 ± 7 = {
19

. 19 ± 7 = {
26 

5' 12 

M {
90 0 . hIHay epHeK 52 ± 38 = COFaH COFa.llhl. JI 031 TeKIIIeMeH 
14 

(K.ar6aMeH) 6an apa :p:IChIHhIH: K:aThrnachrna cora,n;hI. Oehl ecTe 6oJI­
ChIH. EKiHrni )l(afhIHaH Keiiittri epHeKTe 54 )l(gHe 125 cattJJ:apbIH 
eKi eceJiereH,n;e lIIhIFa.llhI: 54x 108 xal\ caHhI, 125x2=250- ApxaM 
- ranaMHhIH: 6ip T¥Tac 6aiiJiaHhIC Teri. OJI AJI-paxHMra 6a:HJiaHbI­
CThI. (47-cype, 22 auThl l\apm-:1,hn). OJiap.uaH llihIFaTbIH 6¥PhIW: 

l08 x
4 = 54 

=0432=sin25°36' =tg23°22' 
250x4 125 ' 
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OttaH WbIF3.llbI: 13° I 2'x2 ± 25°36' = 26°24' ± 25°36 = . ' {52° 
58 

Eac )Kayhap 6:¥PbIWhIMeH I\OChIJibIIl xaM.llhI (52°) 6¥IJbiillhIH 6e­
pe,D,i. OJ.Irran I\apaf{hl3. OttaH illbIF3,LJ,bI: 52x60=62x50=620x5 T¥patt 
C3Hbl. 

0CbIH,LJ,3Fbl eKi Heri3ri CaH,D,bI aJibIIl, OJiap.D,bIH; apaCbIH)laFbl 
6¥IJbIWTbl aJibIIl yrnKiJI )J{3CaHMbl3. 

0HhII{ 6¥IJbIIIITapbI: 52°+53°42/+ 74°181 

OttaH IIIbIFa,LJ,hI: 2(53°421-13°121)=81° 
53°+53°421=58°46°+47°561=106°421=90°+ 16°421 

74°18/-11°18"=6 l 0 

492 74°18' 422 

53°42' 

516 

61°- cyiiittllli 6¥IJhlllI. 11°18- (678/60) A6aH: 6¥IJhiillhI. 
74°18-53°42+ 13°121=470-nai1rnM6ap 6-¥-'PhIWhI. Eacl\arrap1>rn 7-

cyperre )J(aJifaCTbipaMbl3. Eny eKi (52) xaM)lhI catthIH ecenTey. Catt 
xaMCYH ~lf"..::.........,JU 1507=756+551. Oc1>1 caHra AxMe):{ (53) caHhIH 
KOCaMhI3 1307+53=1360=170x8=l 7x80 Ta.r-.rnwa eptteK. Ott eKi 
aiinhII\ (:r.1yrnen) 6oi11rn1IIa 17- yrnittwi ai1 )Kay3a (eri3). Eapc OHbIH 
Keri. 2- F+rrapa..a (A11KbI3). Ottbif{ MeTarr11 80-c1rnan. E:p apa;rn 
eKeyi 6ipitte 6ipi ;i:::in KenreH (l 7x80). 

EKittwi :lKaFbIHaH f)f.1apa.u (Ai1K1I3) cpapa6neH cattnac, 
n:ocTbIK catt 71 x4=284, 284+220=504. CoHhIMeH Kamp 6¥-11 T¥paH 
KaKnacbIHhIH Of{ 6ocarac1i. 

EKittwi :lKaF1rnaH 1 T=289- An-paxm.1. Hel\rece 17x 108= 1835 
rrpoTOH HeMece 170-1\arra~i (~). 0.1 e3i eri3-ceri3 :iKay3a l2+6=8) 
eceneHeni. Tar.mrna eptteK. 

AliThIJIFaH yrnKi.11re opari:ai11n\. 
0HhI 7-cyperre «M1m 6ip TYH>) aTaLJ.hIK. Ott1m ce6e6i apa6 

M::i;:remreTIHIH uc.1a:M MJnemreTiHiH ef{ 6ip )J{OFapbI ep.ri:ereH 3a­
MaHhIH.Ja !lyirnere KenreH 6p1 MHpacTbif{ iwiH!!e muapaT Cbrp-
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nap Ken. FanaMra g:i:J.rini 6onraH OChI MHpacThI I\¥paHMeH 
)KaJIFaCThipaThIH 6ip cypeci 86-an-rnphII\ .n:en 6ineMi3. 0HhIH, e1i 
TYH K;arnp MaFhrnachrnna. OH,n:aFhI aliThIJJraH a~rnp 3aT j\..:'...i= 1101 . 
Oehl caHJJ:hI 6i3 6hmaH: K;apattMhI3. 

MbIH: 6ip TyH.n:i TiKeneH: anratt.n:a 1000+ 1 =on e3i )l(ep-ap3 .ue­
reH ce3re .z:i:gn Kene.ui. I .J~ 1+200+800= 1001 HeMec yrn ece KYH 
An-illaMCH 91x5=1001 An, erep .n:e 6ip -rytt.n:i epeKrne K:a.Uhip TyHi 
MaFhrnachrn,n:a anhm, TYH eMec TYHJJ:e An-JiaH:nhi= ~ Typittne 
anca1<, on 101. 0HhIH e3iH 6hrnai1 1<apaH:MhI3: 

4 7 ± 7 = ; 4 7 + 54 = I 01 = 94 + 7 · 
{

54 

40 

Ett.n:i ochI catt.n:hr MhIH:ra K,occaK; IIIhIFa.n:hl: 1000+ 101=1101. 3aT 
j\..:i caHhI ( 86-cype, 11-12 ~rrap). 

Oehl T¥PFhIChIHaH anhm K;aparatt.n:a OChI cypettiH. TaMaIIIa FanaMH 
ChipnaphI aIIIhrna.n:hl. M¥ttna K:aliTanayrnhI acnatt 3aT An-pH)KF 
U~E°304=19xl6, )KaphII\TaFhI 3aT )Kep anca.nF (lL:.t) 195=13xl5 
TaMaIIIa fa)KaHhITI eMipniM ChiphIH IIIeIIIe.ni. 

7-cyperre ochI )K6Hitt.ne 6i p ChITihipa MaFJI¥MaT 6epinni. 01\ylllhI 
M¥JihI 63i TeKcepin I\apachrn. M¥tt.ua M¥xaMMe,n: pacyn Almah 
cyH:iHIIIi nereH TycittiKTep e3iHeH e3i IIIhIFaD,hI. OttaH KeH:iH xaM.llhI, 
AxMan An-I\aMap catt.n:aphr IIIbIFa.llbI. 52+53+54=53x3=159=T on 
e3i FanaMH HOI\aT. 516- )l(aK (1K) eKetti ecTe 6oncbIH. OttaH IIIbIFa.n:h1: 
(516+ 159)2=54x25 .6¥pbIIII )Kafhrn.n:a TaMalllanap 6ap. An)lhIMeH 
ecKe anaHhII\, )Kep;:da KiH.r:i:iri OHChI3 aH:HanhIC )KOnhIHbIH, )Ka3blFbIHa 
23°2T I\HFaIII (23°2Tx2=46°54'). OttaH IIIbIFa):IhI: 53°421-46°54= 
=6°48'=648=54x 12= 108x6 FanaMH I\OCaH: xal\ caHhI. EKiHIIIi 
)Kan,rnaH 74°18/-46°54'=27°241

• M¥tt):Ia )l(ayhap 6¥phIIllTaH aH:b1p­
Macb1: 27°241-13°24'x2=1° tteMece annhIC (60) =516. TaFbI 6ip MhI­
can: 74°181-11°181=63° - naH:raM6ap )KaChI. 

47±7 ={
54

. 47+54=101 =94+7; l\ih'H):Ia 11°18'=(678/60)A6aH: 40' nq 

6¥PhIIIIhI. OHaH TaFhI WhIFallbI: 53')42/+ 11°181=65°. T¥paH I\aKTiaChI 
Aca):I cattbI. On 63i 6ona):IbI: 65x3=195. 

Emi:iri 6ip ipi M;Jcene. Ochr 86-cypeHiI-l an-I<:apttaH:hrn=Lli_;.i.;.j = 
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I\oc I<ap (I\Ollll\ap) (Apxap) TycittiriMeH 6aiirraHhICThI. 3¥JII<apttaiihm 
1\¥-PaH)l,a aiiThmraH gym1e fa6)].orrrra (EcKeH)].ip MaKe)l,OHCKMH 
eMec). 

b¥JI 83i rarraMHhIH, ~6aiirrhII\ TeH,erric, TOfblC MafbIHaCbIH 
KepceTeTiH HlllapaT. 0HhIH, caH)].hII\ Mg Hi 441 =2 l2. E¥JI caH T¥paH 
TaChIMeH caHJWC (cgyrreT rncrreH). Ocb1 caH)l,hI 86-cypettiH. a51T caH-

{
636=53xl2 . 

)l,aphIMeH carrbICTbipaiihII\: 441±195 = . fop)].eH AxMa)l, 
246 = 82x6 

+ )l{e6paiihrn caH)l,apbI Illhil\ThI. 0HhI 6brnaii :>Ka3aJihII\: 

{ 
441 

246±195= 5l=l?x 3 (7=286A11-pax11M). 

OttaH gpi I<apaii 441+195+304=940=47x20 (94-3aM-3aM). 
OttaH gpi I<apaii 1101+441+618=2160=54x40=108x20. TaMallla 
l\OCaii (Arr-1\apttaiihm=J\ocaii= J\ocl\ap ). Xal\ caHhI, rarraMH )].gyip 

~ {94 . caHhI, rra11raM6ap caHhI: 54 ± 40 = . I\arrraH.z::i;apnm Ol\YllihI e31 
14 

:>KarrracTbipa )l{aTap. Arrrrahra IIIYKip. )l{aH,hIJIFaH )l{epiM.z::i;i KelllipiM 
eT )],err C¥paiiMhIH. 

HcrraMra Arrrrah I<yaT 6epciH. 
AYMHH! arr-MarnaHH. 10/04-1997. 

J\opbIThIH.lJ:hI)l,a aiirnpnIMhI3. 
EKi I<ac11erre eKi ce3.z::i;i arraiihII\: 304=19x16, 195=65x3. Orrap 

6orra.z::i;I>1 6ac 6arn ( 19), T¥PaH I<aI<rra (Aca.z::i;=65). 0HaH IllhIFa)].hI: 

65±19={
84

; 1
8 4

1=64-16=48;84±48={
132 

46 4 8 36 

1

6 4
136-16=20=9-4=5; 64±46={

110 
4 6 18 

I\aiiTarraMa 48- .::..l"'(xM) )l{eTI peT (40-46 cypenep). 
48x7=336=l4.Y'U" (F¥Tapa)].). 

EKi 3op I<actteT, eKi acI>m Tac, eKi 6ocara. AcrraHHhIH, 
l\03faJIMaCbI l\aCHeTTi arr-pa)l{fH (tl_?.-~=304), :>Kaphll\ThIH, l\aCHeTi arr 
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ca)J.F (1.1..:::...:it= 195) )J.ereH eKi an 6apnhIK. rnfa1rn Chip )J.eyre 6ona­
,I:\hI. (88-cype, 11-12 a}ITTap ). Eip rnMarna H;:)pce ochI a}ITTap MeH 
eKi achrn me 6ai1:JrnHhICThI. An-HaK.yT \1,/1.3 .JW=548 :>K;:)He an-Map:>KaH 
(lloY."l<.J=325) 55-cype.ne attThIJia)J.hI (58-aHT). 

Onap)J.aH lllhIFa)J.hI: 

548+304=852=7lxl2=142x6=284x4. 

M¥H.na 71-A+ JI+M; 71 x2=142-cytt6ine, 284-F¥fapall(AHK.hI3) 
- <Dapa6. 

EKiHrni :>KaFhIHaH 325+ l 95=520=52x I 0=26x20. XaM,D;bI caHLI. 

{
159 = 53x3 = T 

142±17= 
125 

EH,ni anbm K.apanbIK. 17-71 x2 T¥paH K.aK.rrachIHbIH; eKi 6ocarn.ua 

OHaH lllhIFa.UhI: I~ ~149-1 = 48 oHaH lllhIFa)J.bI: 

1: = 64-16 = 48· 84±48 = . 41 {132 
8 ' 36 

K,aHTaJiaMa :>KeTi. 48x7=336= ~Y'U" hl.upbIC :JK¥11.Ubl3bl -
F¥fapa)J.-AMK.hI3. AttTbIJIFaH 6ocarn acrraHLI. 

AttTbIJIFaH T¥PaK.ThI rnMarna caH)J.ap 6ipiMeH 6ipi K.Maii 
K.a6h1ca.uh1. Oiinarr K.apaH,bI3. 

Amrnhrn rnyi<ip. 
13/04-1997 

JK¥JI,LJ;h13 YUIKIJI 

Ken~ipinreH MaFJI¥Marrap)J.hI TOJihIK.Tbipy yrnrn: «~.L(bl3 
yrnKim> aTTbI 6ip cypeT K.OCaMbIK. (8-cypeT). 

0¥PbIH 6ip ;:)yJme yrnKiJI aTbIMeH 6ip yrnKin ChI3bIK. KeJITi­
peTiH e)J.iK: 450+ 786+ 1000=2236 6¥pbllllTapbI: 25°481+43°281 + 
+ 104°441= 100°. Con 6ei1HeHi ett)J.i TeH, 6yi1ipni yrnKin :>Ka3aMhI3: 
618+6l8+1000=2236. £¥phIIIITapbI: 36°+ 36°+ 108°= 180°. 0¥JI 

:JK¥IlllhI3)J.hH\ 3arrap 6ei1tteci. On ce6erneH :JK¥11)J.hI3 6¥pb1rnrnpna 
aTa)J.hIK.. CornH K.OChIMrna con )KafbIHaH TaFhT 6ip yrnKrn 
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)Ka.JIFaCTb1pa.11.h1. CoHbIMeH 6acTaTII\hI 6¥pbilll eKi 6enitt.ui: 214+6 l 8+ 
+462,45= 1284,45 )l(ayhap YlllKirrre Tel-I. .ueyre 6orra)J,hl. E¥PhilllTapb1: 
15°461+ 36°+ 128° l 41= = 180° 

EKiHlllici: 462,45+618+ 1000=2080,45 
E¥pbllllTaphI: 38°+81°46'+92°141=180°. 
OchIMeH 6aiirraHhICThI TOJihIII )KaTK~aH Mgcerre lllhIFa)J,hI. 
Arr.UhIMeH K ytt MeH AH: cyperrepittiH. caHarrapbI 6ipitte 6ipiH 

Ke6eiiTKeH,ne 6orra)J,bI rrepilllTenep caHbI: 9Ix54=4914, ornH 6ac 
6aTa caHbI l\OChrnca 6orra.r:t;hI TaMallla catt: 

4914+786=5700=570xl0=57xl00=19x300=190x30 

Arr-xamm 57=19x3. EKiHllli )KaFbIHaH 570 rraiirnM6ap.uhII-J. ryrnH 
)KhIJihI, 570+40=6 l 0 naiiraM6aprrhII\ KerrreH )KhIJI. Orr MYllleJI )KhIJI 

60(1+60) 
caHhI aCThIHa )KhIJI)KbJ.1J.hIK,: = 30 x 61 = 1830 . OpTaChIH.!J.a 

2 

1830 
KyH catthr: -- = 61 O . Xa.rrmpa.rrap caHhIHa ochI caH I\OChIJIFaH.ZJ:a 

3 

aiiThIJIFaH Fa.rraMH caH IIIhIFa.r:t;hr: 4304+610=4914. EKiHllli TaMaIIIa 
.r:t;OCThIK, caH: 6(610+26)=666 -lfHCacp 284+220=504. 

666 ±504 -
-{1l70=130x9 = 26x45 = (80+50)9 

262 = 27x6 
OHaH lllhIFa.D;hI: 

{
71 {222 45 ± 26 = · EKeyi 6iprreif TaMarna · 151±71 = · 19 ' µ, • 80 ' 

IIaiiraM6aphIMhI3.1J.hII-J. KepreH rnMaIIIa yaxHrraphI 53-cypeHiH. 9-
aUhIH.ZJ:aaiiTbIJIFaH (53,9). 0HhII-J. caH.r:t;hIK,M;)Hi 552=92x6. Oehl caHra 

552±48 = 
{

600 

l\aifra.rraMa 98 l\OCaMI>I3: 
504 

600- )l(e6paiihrn I\aHaThI, 
504- .1J.OCThII\. 0HaH IIIhIFaThIH.1J.hI Kep,niK: 666±504=1170=130x5. 
0HhI MhIHa ryp.ne )Ka3aMhI3: 504+66=570 E¥PhilllTap )KaFhIH.ZJ:a 

{
29°1i 

MaFJI¥MaT Kerr. Mh1ca.rrb1: 13°12'±11° = 
0 / 

; 0HaH IIIhIFa.r:t;hI: 
4 12 

24°121x5=121°111 4°121=252, OHaH IllbIFa.1J.hI: 252x2=504. 0HaH 
lllbIFa.r:t;hr: 
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{
47° 

36±11 = · 5(13°121+x) =x2 

25° ' ' 

· 2 {x1 =11 
x - 6x - 55 = O; x = 3 ± 8 = 

X2 _=-5 

2 {x1 =1 x - 6x - 5 = O; x = 3 ± 8 = _ 
X 2 - -5. 

)]{al\ChI rnett:6epniK Myrnen;::i:iK 6ip caH: 

51°461-13°121-26°341=12° 

51°461=13°121+26°341+ 12° 

39°161+ 12=39°+ 12°+461
• 

0HaH IllhIFaJJ:hI: 42°+ 12°=54°47°561+6° 41• 

M¥H;::i:a: 51°461-47° 561=3°501 38°101+3°501=42°. 
0HaH IllbIFaJJ:hI: 

' 

3°501= l 80°+501=230=2K, + T=90x2+50=230 CHMMeTpm1 caHhI: 
T=)]{=50; K,=90; T+)]{+J\=50+50+90=190 . .E>ecTeKcatthI. Arrnahrn 
rnyKip. llihIH.Ll:hII\ Ken;::i:i, ett;::i:i on KenieM..ni. 1.b.'-' ~J J';. ~(.5 (Anxal\ 
ttarny yana 11arn11). .E>ip TaMawa 1aT )J(ayhap;::i:hIH: Kiwi 6¥PhIIllhI. 
13°121 -)]{ypeK tteMece )l(eTi ;::i:ereH ce16eH cattf-(ap 6ona ana.nhl. 
)J(ypeK =.!ly }\ana6 = 132 )l(eTi ="'"'":'~ = ca611F =132 13°121=13,2x 19 

132= 12x 11. 0HaH WhIFa.UhI: 15 ± 11 = {2
4
6 

; Anx11Mm1 15-rnc, caT 

(AnThIH). Bee 6¥PhIIll ~.UhI3 TeK 6eM.Heci. 108x5=540. 0HhIH: 
I\OCaFhI 6ona.nh1: I\OCI\ap- }\apHaii.hrn 441. 0HaH: 540x2=1080. Xal\ 
caHhI. OirnH WhIFaJJ:hI: (441+132)=573=382x15. 8yn11e caH (618+ 
+ 382)- An-}\¥paH. 15-rnc. TaMawa eptteK. Fa.nanaTihI ttHcacpThI 

{
222 [(32-90)]

2 

)l(ypeK.A.naM.[(hII\TipeK. 132±90= 42 441=2!2 2 =441. 

441x4=1764. 0HaH WhIFaJJ:hI: 2916+1764=4680=360x13 
Anahrn wyKip. 15/04-1997. 
OchIFaH I\OChIMWa. 

207 



AXME,l( TACbl 

l\¥paH.n:aFhI rraiirnM6aphIMhI3J(hil{ cyiiimninereH aThI AxMeJJ, 
(b..a~53). (61-cype, 6a51T). 0Hhil{ caHJ(hII\ M;::iHi 53. On 53-cype 
l\¥paHJJ,aFb1 An-H¥I\aT (">K¥JI.llb13) cypeci. OcbIMeH 6aiinaHhICThI. 
T¥PaH I\al\rrachIHhIH: ~J(hI3 wapwhIChIH ecKe ancal\, Tanaii TaMa­
rna M;::icene KepceTrne.n:i. 

An.llhIMeH 011 I\al\rra.n:a AxMe.n: llaccayH Ma3aphI 6ap. CoH.n:a 
KOMhIJIFaH OHhIH: 6ac TaChI AihachI -AXHI\ Tac- 811-HawMic 31 + 
+I 0+400=441 ( ~(.}"). 

I\a3ipri FhIJlblMJ(a OJI c;::iyneni -AKTHOHOJIHT TaCThll{ ;::i.z::ceMi rypi­
HecppHT (6yiipeKTac ). On e3i TaMawa )KOHbIJihIII el{J(eJieTiH achrn 
rncrnp.llhIH 6ipi. TypiK xanhIKTaphI OHhl )Kel{ic TaChI nerr, e3iMeH 
CaI(.TaFaH. )l{eTi xaT KeK )Ka3hIHaH anrnH)la OHhI Att)lhil{ TaChI .n:err 
aJI,nhII\. EcTe 6onchrn, FhIJihIM rnpHxhrn.n:a Ali rnchr peTiH.ue 6acl\a­
al\hIK cyrncrnp aJihIHa)lhI. Conap)lbIH: fopi .n.e OChI AxMe;i: TaChIHa 
)Kal\hIH. 0HhI KettiH KepeMi3. OcbIMeH 6aiinaHhICTbI Ken M:;>cene 
I\03FaJia)lbl. AlI.UhIMeH 6¥JI TaCThll{ MHHepan.n:bll\-KpHCTaJIJ(bll\ 
I\1-'PaMhIH 6epeMi3. 

Mi3: 

M¥ttbl )Keain ryciHy ymiH TOTbIK;Tap )KlfHaFhl rypiH)le KeJITipe-

2Ca0+5(Mg1Fe)0+8Si02+H:P· 

Onap.uhrl{ caH)l.bII\ (3neI('rpoH)J;bII\) M;::itti: 

2(20+8)+5((12+26)+8]+8x(l4+ 16)+(2+8)=56+ 135+240+ 10=441. 

M¥tt.n:a al\ cyrac ynKeH ophrn ana.n:hr (Si0
2
+H20)=250. I\anrnHbI 

yIII l\teTaJI)lhIH: TOThIFbI: Kan11ii (Ca), MarmIH (12), TeMip (26). 
I>ip Tal\rnrna ryciHiK ochI caH 21 2=44 l apa6rna AJI -I\apttalibIH 

I.Ii fa-0 catthIHa ;i:;::in KeneiIJ:i. ( 31+410=441). Ottom Marhrnachr eTe 
TepelU{e, Fa'llaMHbIH; ~6attJihlI\ - I\OCaI\ 6aifnaHbIChIHJla )f{aThrp. 
Kap....3.J..J Myiii3, l\apttaHbIH Koc (eKi) My1ii3. T¥paH XaJIKhIHblH 
I(ocl\ap Ko.JlllbIH I\apbr ( 6ineri), KeTepreH 6arnch1-Ti.neri. CHhip 1i.reH 
I\ODJlbl r-.ryili3 6aCThI I\apy. 0Hhll{ opHbIHa a)J,a'.\U.la eKi l\OJihI - Kapbl. 
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,[J;eMeK I\ap, I\apH, I<aparraHhIM fopi ca6al\TaC, epTe.11:en eptteK TUI 
.n;err 6ineMi3. 

fhIJihIMH Ta6ttFH :>KaFhIHaH aJihm I<aparnmi:a 6¥JI Kytt MeH 
TyHHiH. TeH,enic yal\hIThI, ce3 OI\HFa J:\¥paH)J,a aHThIJIFaH. )l{aH,a AH 
6achI a.11:aM.11:aprn yal\hIT ece6i 6emici, xmKhIJihII< 6enrici .rrereH (25-
cype, 188-a51T) :>KJHe con J:\¥paH)J,a 6aThIC rrannachI 6aKhrnarnH .Lla­
HhIWrraH 3:prn:apHaHhIH aTaJIFaH, 51FHH l\oc MyHi3,ui -.n;ereH ce3 ( 1 8-
cype, 83a51T) ( ..ilS lli Y:iu). 

EacI<arna aHTI\aH.ua 6i3 AHTaC - AH6achI - FaJiaM 6achI FhIJihIM 
6achI, eMip 6achIHhIH. 6enrici .uerr 6ineMi3. EJJIKH AH :>Kep.z:i;-~H 6eniHirr 
WhII\I\aH yal\HFa 6apnhII\ eMip.zi:iH. 6achI 6on)J:hI, TaChI 6on)J,hI ;:\err 6i­
neMi3. Oehl T¥PFhI)],aH K,aparnH.n:a MaFJI¥MaTTap WhIFa.IJ:hI. AH TYHHil! 
6enrici 6onrnH.11:a, Ta!{ lllonrraH- KyH.1J.i3.1J.iH. 6enrici. K:roal\ThIH. Aii­
MaH lllomJaHhI COJI. 

AnaMHhIH. 6ac cpaphI3hI HMaH 60J1ca, con HMaH caHhIH aiiThIJIFaH 
AiiTac caHhrna I\OCaMhI3: 

{ 
1060 = 53x20 

619±441= 
178=100+78=47+53+13x6. , 

Ochrn;:\a AxMe.U (53) TaChI Aihac caHhIHa CJHKec Kene.11:i. 0HaH 

IllhIFa)J,hI: 441 +53=494=247x2. M¥-ttAa 3aM-3aM xa6ap eTinreH. Ma-

pya my caHhI 24 7=...o .JJI. EKiHwi rnMarna: 441±I95 = , {
636= 53x 12. 

246= 82x6 

TaFhI con AxMe)J,, eKiHrnici )l{e6paHhrn caHhI. Mpi.11:aFh1: 195-

)l{ep.11:itt: :>KaphII\ caHhI 11...::..it=l95 (an ca.11:F, 86-cype, l 7-a5IT). 

OHaH WhHWlhI: 246±195 = ; TaFhI coHaH IIIhIFa.UbI: { 
441 

51=17x3 

44lx2=3·13x2+256=(20)+256. M¥tt;:i:a 313- J\aF6aHhIH: I\apa TaChI 
Anxa:>Khip aca.zi:=\.b..;-.) ...... J..i=31+214+71=313. 0Hb1H. eKi ececi jf(H­

hipMa: (rraiiFaM6ap cypeci), 256=162-fi¥p. TaFhI 6ip rnt.-i:arna epHeK: 

441+313+ 246= 1000=618+ 3 82 fopi 6enrini. AxMe)J,ThIH ecKi TaChl 

)KJHe OHhIH: )l{e6paHhlJI )J,OChl FaJiaMH caH 6epreH. 

. . {266 Mun . . • TaFhI 6ip TaMallla: 195 ± 71 = . "''-¥1.lJ.a ymrnllII rac Ke.1m 
124 ,_ 

I<Oc1>rna.nhr. On 3¥MPYJJ: -bl.i:i:phIC rnc1>1- lllmrnaH TaChI: 266 ]A.>- . 
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0HhIH, MHI-IepanD.hII\ ( 3neKTpOH1J.hII\) f\¥paMhI: 

3Be0+Al~03+5Si02 
36+50+ 180=266. 

EK1 TaCThIH. 1p TaMawacbi: 441 . HaH lllbIFalJ.hI: · 6. {707=7x101 O 
175 = 7x 25 

441x76=266x126=33516=114x294; J 9x6 cype caHbI (7.J6 ?=294. 
M¥Hna 6ip Ta Marna Hdpce 6¥IJbIH .11.a attThmrnH, apa6rna a.TITbIH ( ~Y) 
3ah6 =707. EKiHrni )l(aFhIHaH a.TIThIHHbIH, XHMIUIJihII\ cmraThr (3neK­
TpOHbI) 79, eKeyiH I\OCaMbl3, 6ac 6arn caHbl lllbIFa)J.bI: 707+79=789 
fa.rraMHbIH, TaMarna Cbipbr. MbIH. 6ip TyH. Ap3 =)l(ep 1.J~lOOl, He­
Mec 91x11=1001. 0Hbl aHTaC apl\binbI )l(a3aMbI3: 

566 ± 441 = He.Mece 441 ± 119 = ; {
1001 {560 
119 322 

119-haH;i;ac, I\Hac-re0Me1-pmi:. 322=161x2. M¥H1J.a rn6eciH 
I<aparaHna KepiH6ettTiH )l(eTi Myrneci HeMece M¥caHbIH. aca (rach1) 

\. 161 7(20+26) . f v Ta>IFbl ..:;..;,.Q = = 23 x 7 = 161 . anaMHblH, Fa)l(aHbITI llle-
2 

6ep I\¥-PbinbICTapbr KepiHic 6epe.11.i. 56- caubma opa.rrattbII\. On eJi: 
48x7=336=56x6 l4Yc>= An-hapMic f¥Tapa.n: (Attl\bl3) ">K¥Jl1J.bI3bl. 
AJITbI anaw anawxaH 6eH:Heci lllbIFa;J;hI: 56x6+ 114=336+ 114=450= 
=50x9. 0HaH IIIbIFa,J.:(bI: 450+786=1236=6J8x2 56-cype, An­
yaxttrn ['"- i] Di - """.J.JO U.Jlk:i.. 56+208+96=350. M¥H1J.a eKi cype 

ammHhlCTbI: 96 ± 56 = -cypemtt. aCI\hI ec aHTbI 6 v {152 = 19 x 8 20 . 6 6 
40=20 

anrnw KenreH yaxttnap (OKbI ,nen 6acrnraH). 56-cype ranaMHbIH. 
~1.Llb131J.hII\ f\¥PbIJibIC cttnaTbI. An-K,apttaHbIH-1\0Cl\ap Mdceneci 
A'111.hIMeH )KaH,a )KbIJI 6acbIH all:b1py, TOFhIC all:brpy 6onrnH,na con )Kbin 
6acb1MeH I(anatt I(a6bICl\aH? CornH KeneMi3. On ywiH )Kbin 6achI xa­
Man,nb1 (K,o3bIHbI) anattbII(. 0HhIH. catt,r:i:hll\ MdHi: 78=13x6=xaMan 
~J=8+40+ 30=78. Oiina 6oncbrn 6¥J1 78 apa6wa caH .11.erett MaFbIHa 
6epe.ni: =..i..ifa,na;r=70+4+4=78 EKimni )l(arbrnaH 6ipniK enweyiw 
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axa):(=b...i=l-t-8+4=13. AnThI anaw FanaMH K.OpraH (ypKep) MaFhrnacbr 

lllbIFa):(hl. 13x6=78. 

EcKe ana KeTeniK. llaTbIC en):(epiH):(e 13 caHbI eTe I\Opl\bIHhilllThI 

caH. Oehl )KaJIFaH TyciHiK K.ana:H ryrnH? CoraH KeJieMi3. On y.wiH 

T-¥-paHHhIH, annb1c )f{bIJI):(hII\ My111en ece6iH I\apanbJI\. 

N2 Mywen11ep KeKTep 
)!{b1,111ap Af1J1ap 6 5 7 3 '") 

Wottail A pail Cam1rnp WonnaH AilI<:bI3 

I 2 3 4 5 6 7 8 9 IO 
I TbIWl\aH XaMan 1 I3 25 37 49 
2 C11&1p Cay&1p 2 14 26 38 50 
3 Ea pc )!{ay3a 54 33 I5 27 39 
4 I\Ollfl Arr-Capann 52 4 16 28 40 
5 ¥ny AcaA 41 53 5 17 29 
6 )!{bJJJaH Cytt6ine 42 54 6 18 30 
7 )!{b(Jlf\bl M113aH 31 43 55 7 19 
8 I\oii faI<:pa6 32 44 56 8 20 
9 MewiH }\aye 2I 33 45 57 9 
IO Tay&II\ )!{a11b1 22 34 46 58 10 
II HT L(any II 23 35 47 59 
12 L(of(LI3 Xyr 12 24 36 48 60 

AJI):(bIMeH M-¥-H):(afbI OH eKi My111en MeH OH caycal\Tbl TaHbin 

anaHhII\. Onap 6-lllott,aH:, 5-ApaH:, 7-CaH)f{ap, 3-lllonnaH, 2-AHK.hI3. 

Onap):(bIH, Ke3.[(ecynepi. 

Eipimui ophIH):(a aJIThIHlllhI xaTTbIH, 6ipniri (Tai\ caHbI). Eipal\ 

OJI Ke3,[(ecy )f{blJI 6aCbI eMeC. 8HTKeHi, )f{blJI 6aChl xaMaJI 5-ApaH):(bJH, 

opbIHhI 6onbm rn6hrna;i:h1 (T-¥-paH I\aK.IIaChIH K.apatt,hI3 ). Con ce6enTeH 

JKhIJI 6acb1 xaMan - apaH: Ke3;i:ecyi 13-caHhI. M yrnen 6achr OChI. 

EKiHwi 6ip KepeK H~pce 2-Mywen CHbrp..i::i:a T-¥-PFaH MfllleJJ):(iK 

- ">K¥TITbJK. caH):(ap 2+ 14+ 25+ 3 8+50. ll-¥---'I caH):(ap 6i3;i:itt, anx11MHJ1.):(a. 

OttbI )KOFaphI):(a KenTip):(iK (3-6eT). 

EH):(ih KepeKTi 6ip 3aT AphICTaH 6an (Aca):() )KOJJhIH):(a acnaH 

}\al\rrachrn.ri:a aHThIJIFaH AxMa):( (53). Ett):(iri 6ip TaMawa 3aT 8-

Mywen):(eri Ko:H )f{hIJihI. Apa6ma xaMan (K,03bI) 6ipittmi ophrn):(a 

6onca, }\o:H 8-opbIH):(a, OHhIH, apa6wa a:H aTbI. faK.pa6 (Ey:Hi). ll-¥-Jl 

eKeyitt l\OCCal\Tarr T¥PFaH 5-KeK Apa:H (Teri TeMip). ,n:eMeK: 

{ 
1+5=(13)=6 

8+5=(44)=13 

57=19x3. ---
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EKi TeMip TeK (ApaH:) oprn.IJ,a TeMip I\a3hII\. CoHhIMeH TeMip 

ywKiJI WbIFa.IJ,bI: 15°+150°+15°=180° (T¥paH KaKnachm l\apatt:hI3). 

I\apa !\¥PT 6yprere l\OH.ilhIH: !\¥Map eKeHi 6eJiriJii. EH.ili ocb1 

eKi caH.IJ,bI caJihICThipcaK Mywen 6achI apl\hIJihI - 6ipniK apl\hIJibI 

)l(aJIFaCa.IJ,hI: 3 72 ± 13 x 3 == 3 72 ± 69 == ; 0¥-Jl M~CeJieHIH; apFhl 
{ {

441 . 

303 

)l(aFbIH.ila TaFhI c&1pJiap )l(aTb1p. OH:.IJ,a 6oJICbIH: 372=62x6 T¥paH 

Kal\nacbI (TypiK=620) aJIThI anaw ece6iH.IJ,e. CoH.IJ,a 13 x3=69 AJiaw 

xaH 6onraH.IJ,a: 62x6+ 13x3=372+69=441 AJI-K:apHaHhIH, A:HrnchI -

AxMa.il rnc&I. M¥HbIMeH 6attJiaH&ICTbI 6ipHewe rnMawa epHeKTep 

Tepett:re )l(eTeJie:H.IJ,i. CoraH 6ip KepHeKTi MhICaJI: 19+441+313 x2= 

460+626=[ 6]+[20]=[26] - l 086-cDap3y ( cpaphI3.IJ,ap) = ~ y.:a J . cDa­

phI3.ilap )l(ypeKKe 6epreH an-xamm - l\ap&I3.IJ,ap. HeMece 6ac 6arn, 

+6ip 6ac+ I\OC Mytti3. Bae 6arn I\owK:ap am (:£\¥p6aH.IJ,hII\). EyriH 

l\¥P6aH aH:T KyHi, (M¥Ma 18/04-1997). 

Oehl aHTl\aH OCbI eH;6eK CbIHJihII\ 6oJIChIH. 

K,...)Cp6aH K,OWl\ap waJiraH eKi arnHbI ecKe anaH:&IK,. EipiHwi H¥x 
naH:raM6ap.IJ,hIH: ¥JlbI ha6in ( 86in ), eKimnici I16pah11M naH:raM6ap. 

~.Ub!3 arnyor 6oH:ornwa ecenTeniK. KeH:iHri l\¥P6aH.IJ,hIK K:aF6aHbIH; 

caJ1bIHFaHbIHJla 6oJiraH )KbIJJ Mywen -xaMaJI .IJ,eJiiK. 

0HaH 6:¥pbIHFbl :£\¥p6aH I\OWl\ap -8-MyweJI I\oif )f(bIJlhl 6oJIChlH. 

EKeyiHiH; apac&1 oprn ecenneH )l(eTi )l(aphIM HeMece ceri3 Mywen 

25725 
)f(bIJI. )Khrn 6ac&IHhIH. ayo1caTOIH yal\bIThI -- =2143,75. 

12 

0HhI ceri3re Ke6e.i1TeMi3: 2143,75x8=17150 HeMece 

2143,75x7,5=16078 )l(bIJ1. 

I16pah11MHil{ l\OIIIK:ap wanraHhIH ecenKe anraH.IJ,a OChl)J,aH 20000 

)f(h!JI waMaChI 6¥phrn 6onraH. H¥XTbIH: ¥JlhI ha6in.IJ,itt: :£\¥p6aH.IJ,hIFhI. 

H¥X KeH:iHri M¥36acK:aH .IJ,;:)yipniH: a5IK, Ke3iH.IJ,eri (rnrraH TaChIFaH.IJ,aFhI) 

a,LJ,aM. ,Ll;eMeK 6i3.iliH: ece6iMi3 yal\&IT )KaF&IHaH anratt.IJ,a I\a3&Il\¥PT 

6ac&rna KeMeHil{ TOl\TaFaH 3aMaH&I. CoJI aI-1,hI3.Ua 6ap FoH:: «)KeTiM 

l\03bI con myna ¥Hbil\Tan l\aJihm, dym1eniK illonaH am 6oJiram> .IJ,eif­

.ili. MiHe )l(bIJI 6aCbl Kott )l(bIJlhl. 0CbIFaH l\OChlMWa n:rnen peTiHJJ,e 

wyMep)leH (Ea6brn;:rntt-BaBHJIOH.ilhll\TaH) 6ip MafJI¥MaT KeJITipeniK. 

Ca3 6anwbIKl\a ywKin TaH.6a - JpinneH )l(a3hIJ1FaH TaKTaJiapp:bI 

onap 0T1rn epTen, Tac KiTan eTin cal\TaraH. Con Tac KiTanTap 
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OChI FaChIP.l:i:hIH 6ac Ke3iHeH 3eprreny.z:i:e. I\a3ipri Ke3.LJ,e oHaH Ken 
MaFn¥:Marrap )l{apbII\ Kepin OTbip. KeHe rnyMep TiniHiH 6ac H¥CK:aCbI 
6¥JI KYH.ri:e )l{ep 6eTiHeH )l{OFaJIFaH. f aJibIM.ri:ap.ri:hlI-J: aHTJ'hI 6oi1hIHilla 
on Tinre K:a3ipri TypKi Tini -T¥paH Tini )l{aK:bIH 6onca KepeK. 

Onap.Ll,bIH Tac Kirn6hrn.z:i:a MhIHaH.ri:aJ:i ce3 6ap: «I\a3ip )l{bIJI 6acbr 
- CHbip. 0HhIH aJI.Ll,hIH.Ll,a Eapc 6onrnH. Eip Myrnen.ri:eH 6ip Myrneme 
)l{bIJI 6aChI eKi MbIH, )l{bIJI IllaMaChIH.Ll,a aybICb!TI OTbipa.Ll,hl. .IJ.eMeK 
OChI.LJ,aH 10000 )l{hIJI rnaMaChI 6¥phrn )l{bIJI 6achI Eapc - )l{ay3a (Eri3) 

6onrnH. 8i1TKeHi on T8pT Myrnen rnaMachI 6¥pbIH (I\a3ip TeH:eJTic 
)l{bIJlhI -baJihII\ -.IJ. 0 HhI3). 

EH.ri:i COJI lllyMep.z:i:iH fHJihraMern aTThI K:OJI6acrnblrn apHaJTFaH 
aH,h13.Ll,aH 6ip MgniMeT KeJITipei1iK. OJI e3i 6i3.LJ,iH 8ri3xaH ChIH)lhI 
K:ahapMaH. Eip Ke3.z:i:e OJI 6ip acy.ri:aH acnaK: 6ona;:i:h1. )l{aprncThIH: mp 
I\hICaH: )l{epiH;:i:e epJii-6attJihI eKi 6yJ:ii OThipaJJ:hI. Onap a.n:aM 6el1He­
nec ceJ:iJie.H,r:i:i. OnapJJ:bII-l I\h13MeTi aJIFailll\hI IllhIKI\aH KYH cgyneciH 
.z:i:gJI 6aK:hrnan OThrpy. )l{hrn 6achIH atthrpy. E¥JI eKi 6y.Hi I\ornK:ap.z:i:hrn 
eKi Myi1i3i. Barn icTereH a.ri:aM I\OJihI 6onca eKi 6iJieK - K:apa 6yJ:iiHiH 
- K:apa K.¥PTThII{ acTpOHOMH5IJihII\ MyrneJI )K¥Jl.Ll,hl3Fa apHaJIFaH cype-
. . 

TIH K:apacaH,hI3, OHJJ:a OHhII-l aJT.Ll,hIH,Fhl eKI a5IFhI I\OJI)lblH: Khlphl-
K.¥Illal\ ceKin.r:i:i KeJie.ri:i. Eac T8pT a5IFbI (6apJibIFhI 6ec ). 0HaH Kiwi 

Key.z:i:eciH,r:i:e ¥3bIH HMeK I\bIJibIIll K¥HPhIFbl 6ap. 
Ei3)liH XaJTI\hIMbl3JJ:bIH: MyrneJT.ri:ep)liH, )l{hIJI 6aChIHa OTaJTaCybI 

;:i:ereH aH,bI3 TepeH MaFhIHaJihI. 
A.HrncK:a K:ai1rn opanaMhI3. 
86-cype,ne ai1HaJThIC 3aTThI acnaH MeH )l{aphII\ 3aTThI )J(ep 

aHTbIJIFaH ecTe 6oJIChIH (11-12- a51rrap ). CoH)la aHHhIMaJihI ;:i:ereH 
ce3.z:i:itt: caH.Ll,hII\ M;}Hi an-pa)l{FH Lly.:i..c:=304. Oehl caH MeH aJ:irnc caHhI 

{
560 = 28x80 

l\Hac apl\bIJihI rnMarna 6aH:JiaHhICI\aH: 441±119 = 
322 

= 
161 

x 
2 

· 

0CbIH.Ll,aFbI 56 CaHhIH aJiaHhIK:. 0HhIH: caH.Ll,hII\ M;}Hi: [6]+[50]=460+-
750=1216=[56] .... i..::.i..:.A.ul.JU (caT+xaMcytt). OJI 6oJia)lhI: 1216=304x4 
T8pT aMHaJihIC. bhIJiaM )J(a3aJihII\: an-ap6aF l:lyc:(rnpT) =31+27-
3=304: Oehl 56 caHhI TaMawa ChipJihI caH. OJI an-yaK11rn cypeci. 
On )K¥J!JlhI3.QhI acnaH K.¥PhIIIhIChI. CoHbIMeH K:arnp on 6ac )l{ayhap 

yrnKin.r:i:iH. irniHe ChI3bIJIFaH rneH,6ep epici -paJJ:HYChI: 
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(159+5!6+809) = 1284 =642· 
2 2 ' 

1 47°561 
' 

(642-516) tg- = 126x tg-- = 126xtg23°58' = 126x0,44453 = 56 
2 2 

OcbIMeH 6aiirraHbICTbI arrrrbIC aJITbI caHbI 6orra,ll,bI. 

[60]+ [6]=516+460=976=61x16. OcbIH,ll,a aH.ua11b1 caH,ll,bI 6bI-

~ 16 11 Jlal·UK8.3aMhl3: = 3 6 -1 = 3 5 . 
1 61 

OuaH IIIbIFa,ll,bI: _I_= _l _ = 2,169 =sin 9°441 
• OuaH IIIbIFa,ll,bI: 

J3s 5,916 

CbI )l(aJIFaCa,ll,bI. 109°281=90°+9°441x2=90°+ 19°281
. TaMarna Tepett; 

MaFbIHaJibI ~,ll,eMi epHeK. Keiiiuri eKi caH,ll,bI I<;OCaMbI3: 1216+97 

6=2192=137x16=548x4 548-arr-HaI<;yaT ll,il9__,w (55-cype, 58 a~T). 

OM.nan I<;apatt.bI3: 137= nc ]\8.3ipri FblJlblMHblH; i3,[l,eII )l(ypreH 6ip Ta-
eT 

Marna TpaI<TaT caHbI. 

T¥pau KaI<;rrachIH,ll,bI CbI3hlJIFaH ~,ll,hl3 rnaprnhI (53-cype, Arr­

Hy)l(bIM- ~,ll,bI3). CoHhIMeH I<;arnp OHhI AxMe,ll, rnaprnb1 ,ll,eyre 

6orra,ll,hl. (53-AxMe.ub....~). Orr rraiirnM6apbIMhI3.llhIH. eciMi. EKiHrni 

)l(aFhIHaH T¥paH,ll,aFhI (TypKiCTaH,lJ,aFbI) rnc AxMeJJ, I1accayH.UhIH; 

6errach1. Orr TaCThI 6i3 aii TaChI JJ,err aTa,ll,hII\. Orr HcrraMHbil{ 6err­

rici. b¥JI 6i3,ll,il{ l\OJibIMbI3,lJ,aFbl TaC )l(9HiH,[l,e. 0Hbll{ Ml1Heparr,l1,bll\ 

( Kp11cTaJI.UbII\) K,¥paMhIH.UaFhI 3arrap: Ca=20- KaJihUHii, Mg(l 0)­
Marnttii, TeMip (26), CHJIHUHH (14), CYTeK (1), OTTeK (8). )](11b1Hbl 

rnpT TOTbII\, )l(aJIIIhI 3JieI<TpoH caHbI: 2ox2+(1 2 ~ 26 ) x5+14x8+ 

+lx2+8x24=40+95+112+2+192=441. J\¥pau.naFhI (441) lli__.ri:lu= 

AJI-I\apttaiibIH -1\ocI<;ap -Koc Myiii3 .nereu ce3.Uitt: caH,lJ,hII\ M~Hi 

AxMe,ll, Tac -caHhrna .u~rr Kerryi 6ip TaMarna 11wapaT ,[(err 6iJieMi3. 

( 18-cype, 3¥JII<;apuaiihIH ). 

I>¥JI apa.ua 6¥JI I<;OCIIal\ - l\OCI\ap aJI KapHaiibIH. Ta611rnT 
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rarraMHbII{ ~6ai1JihII\ muapaThI ,IJ,en 6iny KepeK. )l(apbIK cdyneHi 

l\a3al\ I\OCa}\ aTaH)J,bl (KeMnip KOCal\). )l(anoH TiJiiH,IJ,e )KapbIJ<Tbl -

K:OCal\ ,IJ,ett,IJ,i. E¥JI e3i 3JieKTpoMarHHT 3al{bIHa 6ai1naHbICTbJ. AcnaH 

KepiHiciH,IJ,e 6¥JI 6enri l\ocK:ap - eKi Mytti3,IJ,i 6ip,IJ,ei1 KejJreHi -

Tel{enic, TOFbIC, HaypbI3- )KbIJI 6acbI. EapnhIK ranaM Tgl{ipiHe m,raH 

KenTipe,IJ,i. CoHbII{ 6ip 6enrici peTiH,IJ,e Mbrnay epHeKTi K:apacaHhI3 

(9-cypeT). 13+441 =454. 

M¥H,IJ,a 13-6ipniK (tta)Kararr) caHbI axa,IJ, =b.j=l 3. 0HhI aJ1 

J\apHatthIHra l\OCca 6ona,IJ,bI 6ip 6arn eKi Mytti3 MaFhIHaCbIH,IJ,a. 0HhIH. 

)KHbIH caHbI 454- HMaH caHhI Nf¥xaMe.ri: pacyn Annah ..o..:....i r .JJ 1..1. 

0HhI 6hmaH: )Ka3aMbI3: 360+94=454 454=(66)+(296)+(98). Ax­

Me,IJ, TaCbIH COJI eciM caHbIHa KOCaMbI3: 441 +53=494. M¥H,IJ,a: 

247x2=494M¥H,IJ,a: 494+454=948=79x2. M¥H,IJ,a 79-a.JITbIH - KyH 

MeTa.JihI. lliel{6ep caHbIHa 3aM-3aM caHbIH I\OCI\aH,IJ,a HMaH caHbI. 

OraH con caH.[(bI TaFbI I\OCca anan-Hal\yT. 5IrHH J\¥paH,IJ,a attTbIJIFaH 

acbIJI me, 55-cype 58-aHT \.J:il.9.Jw=548=360x94x2=360+188=548= 

lie 
= - =137x4. OraH I\OCbIMilla K:apal{bI3: 441+19=460=AnThi=92x5 

e-r 

441+619=1060=53x20 (AxMe.ri:, 20 nai1raM6ap cypeci 14=..kl.)). EH.ri:i 

6ip Kyp,IJ,eJii MdCeJie 9-cyperre )Ka.JIIlbl IllOJIY )KdHe OHbl aHHbIMaJibl 

acnaH MeH )Kapbll\Tbl )Kep 3aTTapMeH Ca.JibICTbipy. 

OH eKi )1(¥JI.ll:hl3,IJ,ap MyllleJI )KbIJI 1I1el{6epiHil{ illliHe Cbl3hIJIFaH 

1I1ap1I1bI-)1(¥JI.[(hl3 1I1ap1I1bI. 0HbIH, MyllleJI caHarrapbI -3- Eapc ()l(a­

y3a -Eri3), 6-)l{bIJiaH (CyH6ine - J311Ke1I1), 9-MellliH (!\aye Mep­

reH), 12-,l1,0l{bl3 (XyT-J3a.JibII\). 0CbIJiap,IJ,bll{ illlKi )KafbIH.[(a T¥PFaH 

caH,IJ,ap )KeTi xaT KeKTiH, peTi caHaTbI. On KeKTep.ri:il{ opHarracy 

TdpTi6i: 1-AH:, 4-KyH. EacK:a 6eceyi eKi,IJ,eH 6acrnn ochI eKeyiHeH 

rnparaH: CoH.ri:a attTbIJIFaH 1I1ap1I1bIHbII{ rnpT 6¥pbIIllbIHa 2 )KdHe 6 

(EKi )KdHe a.JITbI) KeK )J,dJI KenreH. 5Irn11 3-EapbICTa )KdHe 6-)KbIJiaH­

,IJ,a 2-KeK f ¥Tapa,IJ, ( Ai1K:hI3 ), 9-MellliH,IJ,e )KdHe 12-,l1,ol{bI3,IJ,a 6-KeK 

M¥1I1Tap11 (IlloH,ai1). EKi caHHbIH, apa61I1a Tal{6arrapb1 ai1 oparbI ce­

Kin.ri:i, 6ipiHe 6ipi aHHa.TiblK 6eH:He.ri:e. Ai1 opaFbI OH,HaH COJIFa Kapaca 

eKiniK, con,IJ,aH ol{ra K:apaca aJITbIJihIK. =2, _ =6. M¥HbIH. e1i 

Ke3,IJ,eH:coK Hdpce eMec. AcnaH rarraMbIHbIH: Cbipbrna 6ai1naHbICTbI 

,IJ,en 6ineMi3. ,lJ,dpe)KeJiiK Typ,IJ,e KapacaK onap 6ona,IJ,bI 20+6=26 
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60+ 2=62. 0HaH lllbIFa.LJ:hI: 62 ± 26 = . Onap.n:aH lllea6ep caHhI 
{

88 

35 

lllbIFaLJhI: 88+92= 180° 92- K,aF6a TeKllle eaHhI. 
Ai1ThrnraH rna6anap.n:hr )l(aaa aH:.n:hra iaip.n:eri KepiHici )l(~He 

rnychIHlllhII\ aii.n:hla ma aJIL!hIHL!a lllonnaHMeH I\aTap T¥PFaH 
KepiHici .n:err 6iny KepeK . 

.6¥JI eKi caHHhia (2,6) FanaMH 6ec TeKTia Herl3n eKeHi ecTe 
6onchrn, 26-)l{ep )l(gHe )l(eJITeK, 62-Cy )l(~He )1(¥JI.llhl3 TeK. Onapra 
I\OChIJihIII eKi )l(eTiJiiK 7x2=14(oTTeK=l4+12=26). 

CoH.n:a )l(a.3aMhI3: 2(7+ 26+62) = 14+52+ 114= 180. )l{oraphr.LJ:aFhI 
KecTeHi I\apaabI3 (3 6eT). 0Hhia epHeri: 2(6K+ l)=c, K=O, c=2, 
K=6, C=74, K=7, C=86. 0Hhia K.¥paH cypeciMeH 6ai1naHhICThI, 
rn6Hrn Heri3i aiiThrna.n:hI. ,l.(eMeK T¥paH I\al\rra caH.n:aphI coraH Kene­
.n:i. OchIHhI TafhI .n:a attl\hIH eneCTery yllliH 9-cypeT oprnchrna caH­
.n:ap rna6achrn KeJITip.n:iK. Onap.n:hra e3i ai1ThIJIFaH An-K,apHaHhIH 
- K,ocl\ap rna6achI .n:a 6oJihIII rn6brna.n:hI. 

Oehl caHHhIH: FanaMH Kttac - haH.n:ec (119-) (reoMeTpH51) - CH­
MeTpH51 Tycrnm arrapaThIH TypiH I\apatthII\. 

54x91+441=4914+441=5355=119x45. 

0HaH lllhIFa):lhI: 5355x8=42480=119x360 . 
.6¥JI apa.n:a Aii (54), KyH (91), )1(¥JIL!hI3 (441) caH.n:aphIHhra ea 

)l(Oraprhr K,Hac epHeri IllbIFa.LJ:hI. 0HhlH: e3i eKiHrni )l(afhIHaH Te­
M1pre )l(anraca.n:hl. 

TeMip l\al\Thia eKi 6acb1 1 )l(~He 8 MYlllen.n:epre I\OChIJiraH.n:a 
TeMip yIIIKiJI IIIbIFaTbIHhI ai1ThIJI.lJ:hI. EcTe 6onchrn on eKeyiH.n:e .n:e 
K.¥p6aHL!hII\ (K,Ollll\ap) 1-XaMan, 8-I\oii). EKeyiH.n:e .n:e 5-Apaii-Te­
Mip TeK. Oehl YlllKin;::i:ia caHbI 6ona,ri:hI 78- XaMan, 26-TeMip (xa.n:HLI), 
372-fal\pa6-Eyi1i-K,oi1 MyIIIeJii )l(HhIHhI: 78+26+372=476=1l9x4 
AttThrnraH I\HaCI\a Ken,ri:iK. Oii,ri:a 6oJIChIH )l(ep - )l(eJI -TeMip (xa,ri:Hc) 
- TeKllle (K,aF6a) - fopi 26 ChIHL!hI, ea 6ttiK .n:~pe)l(eni 6ei1He T¥paH 
I\aK;rrachIH KepceTe,ri:1. 

T¥paHIIIa TeMip MeH apa6IJ1a Xa):lH,LJ; caH.n:aphl ,LJ;OCThll\ - HHcacp 
catt.n:aphm 6epe,ri:i: 640+26=666=222x3. Oehl 6ai1naHhICTbm Ta­

Mallla 6ip Typi: 5355+640=5995=AE)l{,l.( caHbI. 5lFHH 6apJihII\ 28 
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~pin caH.napbIHhIH; JKirnaFhI. O:iilrnrr K.apacaH;hl3? CoII JKHhipMa aJIThI 
caHhI [26] = 1086-<PapbI3,n:ap caHhI c}>ap3y=.! ~ _j=80+ 100+900+6= 
1086. OcbIFaH cyi-hmni caHhI JK~He an-I\apHaHhIH I\ocK.ap caHhIH: 
1086+543+44 l =2070=230x9. b¥Jl apa.na 230 6apIIbIK. KpHCTaJIJI 
3arrap,n:hIH; rypi eKeHi ecTe 6oJIChIH. 0HhI famaH 6eJiriIIeHMi3: I\=90, 
T=)l(=50 (I\b1p=I\), (T-T86e), ()l(aK.-)1(). 

TaK. - HOl\aT 6ipiHiH; opHhIH 6ipi 6aca,n:hI. AnaMhI3 eKi 6acTbI 
ChI3hII\ (I\b1p.nh1-I\) eKi peT 6oJia,n:hI 90x2+50=180+50=230. 

AHThIJIFaH,n:aprn K.OChIMilla TaFhI 6ipHellle catt: 

62x26+548=1612+548=2160=54x40=108x20. 

M¥JI.na 548-an-HaK.yT~t.!JW= achm me (55-cype, 58 au). 
FanaMHhIH; 6ac ece6i Kenirr Illhil\ThI. 54- AII-I\aMap (AH), 

40-20x2 rralirnM6ap caHhI. TeMip TeK eKi 3arrhIH; Ke6eHTiH.nici 
62x26=1612=403=4 83 aJI.Uh!Ha 6ip TaMallla 8pHeK. OHaH IlihIFa.UhI: 
2476=1612+54xl6=1612+864. M¥JI.na 2476- ~.JJ('.;:- AII-EypJK OH 
eKi MYIDeJI lK¥JI.ll:hI3 caHhI ( 6-cyperri K.apa1:-1;b13). 

86-cype.ne aHThIJIFaH )l(apl\biparnH 1K¥JI.ll:hl3 AII-caK.tt:6 ltt.!y 
(3 ajlT). 0HhIH; caH,n:hIK. MgHi 634. OchI caH,n:hI rraHrnM6ap caHhrna 
l\OCaJihII\ 15-cype, 87 asiT). 

542+634=2916+634=3550=71 x50. E¥JI TaMallla ChipIIhI caH: 
A+ JI+M=71=Ur71x142= cyH6iJie, 71 x4=284- f¥Tapa.n <t>apa6 TaFhI 
6acK.anaphI. EIIy 83 an.nhrna aJIThIHillhI xaT K8K MeTaJihI K.aJiaHhI He­

Mece MapJKaH I\hip, )l(ayhap: CaC0
3
=50, Al

2
0

3
=50. M¥Hhm fopiH 

TaJI,n:aH 6epy aJihICK.a gKeTe.ni. EKimni MhICaJI: 48x7+634=56x6+6 
34=336+634=1000. E¥JI apa.na 48- ..:..r(xM) K.aHTaJiaHFaH JKeTi (40-
46 cypenep). 56x6 AcrraH K.¥PhIJihIChI a)laMrn 6epiK MeKeH I\oprnH 
aJIThI analll MaFhrnachIH,na. EKiHilli JKaFhrnaH 336- An-hapMic 
14 .JAl...>""7f¥Tapa.nThIH; (AH Ke1.ni1:-1;)- hl)lpbIC lK¥JI.ll:hI3hIHhIH; eKiHilli 
6ocarnchr eKeHiH ecKe anaHhII\. On 0Tb1pap - <t>apa6 0Tb1pap.na 
OTbI3 6arr. On OThI3 AH.nhIH; asiJI,naMaChI. 

A.naM.nap yllliH yal\hIT ece6itti1:-1; xaJKbIJihIK. ece6iHiH; 6enrici 
6oJirnH JKa1:-1;a aH 6achI coII An-1\apHaHhIH -l\ocK.ap coJI. 

TaFhI 6ip TaMallla ecerr M¥Jl,nhl3.lJ:hI acrraH K.¥PhIJihIChI .ne.niK. 
56-cype.neri aJITbI analll MaFhrnachrn l\OCa JKaJIFaCThip,nhIK.. EH)li 
con K.¥PhIJihICTbIH; caH,nhIK. MgHiH K,apaHhlJ\. (56-cype, 75-76 asirrap 
caHbI): 2605. 
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b¥JI cattMeH 6ai1rraHhICThI TaMarna epHeK :lKaThip. CotthIH; 6ipi: 

2605+ 195=2800=70x40 nai1rnM6ap caH,LlaphI, gpinTep caH,LlaphI. 

M¥f1LJ;a: 195- Arr-ca,[{F ll.....:.t-:lKornphI,[{a aHThIJI,[{hI :lKaphil\ThI :lKep. 

I>aprrhII\ eMip aiitta.nMarrhr acrraH MeH :lKaphil\ThI :lKep,LleH ,[{err 6i­

rreMi3. Oehl ChIPLlhlll l\aThIChI rrai1rnM6aprrhII\ catt.n;aprn Kerrin Tipe­

rre,[{i. 40 nai1rnM6apnhIK KerrreH :lKaChI, arr-MHpa:lKF FarraMH cacpap. 

195-caHhIHhIH. 6acl\a l\aThICTaphIH n;a ecKe arratthIK. Mh1ca­

JihI ha)KaFhI -me: 13x15= 195 HeMece 19-cype,Lleri - Myl\aTTaKap 

KhuFC~l..>""' 20+5+ 1O+70+90= 195 HeMece ~6al\ cype caHhI: 

iJ-50 (I\). Ott.n;a aJIT caHbI 45, :lKMbIHbI 50+ 100+45= 195 6ona.n;bI. 50 

caHhlHhlH. OHhIH; lllllH,[{e OJI caHHbIH; FaJial\rn TaCTap l\aTapbIHaH ana­

ThIH opbrn ecKe arra:H.bII\. 8pHeK 6o:H.brnIIIa 2( 6K +I )=C, 6o:H.hrnIIIa 

K=4, 2(6x4+ 1) =50. 0HbIMeH :lKac cype 38- I..>"° (on ,na )l(\™6al\). 

OchIFaH 6a:H.naHbICThI: 26+62=38+50=88. 

ArrnahTbIH; 6epreHiHe IIIYKip. 

23/04-1997. 



f a>1<altlb1n capaltlnap, capa >1<011.Qap 

Ke3re KepiKTi, Iq'.Jlal\Ka )KaFbIMJihI, al\bmra l\OHhIMfJ:hI JI~rne.rr.n:i 

Fa)KaHhUI FaJiaMH IIIhlH)lhll\ IIIe6ep M¥fll<H3a JlYHHe opTaChIHJra 

a,n:aMHhlH; MeKeH-)KaHhl, eMiprriK opHbl - )l{ep. 

AcnaH TOJIFaH ~)lhI3Jiap ;:)JieMi. 0HhIH: iIIIiH)le 011 eKi rnn eye 
)l{onbIHhIH: 6eKeTi - KYH.n:iK-TyH.n:iK, aHrrbil\~)KhIJUJ;hII\-MYIIIeJJ.UiK 

6¥PhIIIITap-K;oprnH.uap-K;al\rra.rrap. Onap apFbI-T¥PaKThI ynKeH Ca­

paiinap. 0HbIH: iIIIiHne 6epri KiIIIi IIIbipaKTap -)l{eTi xaT KeK YJieMi 

ailmu1b1cTa. 0HbIH: oprnchIHJia lllaMIIIbipaFhI KyH, 6acKanapbI 

COHhll{ aH:HanaChIHJiaFhI HeKepi. 

TyHri 6acIIIbI KeK AH:. Apa6IIIa lllaMctt-K;aivrnp: KyH MeH AH: 

KiIIIi capaiiJJ:hlll eKi 6ocarnchI-eKi apbIChI HeMece eKi Ke1i. Co.1 Ai1 

)l{ep;dtt; aiiHanFaH cepiri. 

)Kepn:ia iIIIi TOnFaH KeH Ka3bIHa, 6eTiH,i:i:e KepiKTi 6enep, eMip.aiH 

Fa)Kaahm MeKeHi, ¥1!ChI, op;:i:achI. KeK )l(acbm opMaH, HY )KeMic, 

rrrynaraH )KaH-)KaHyap ... rn6ttrnTThlll OH ceri3 Mhrn FanaMhI corr. 

Con Fa)KaHhITI rarraM 6eKepre, e3iHeH-e3i 6orra ca.rrraH H;}pce 

eMec. 8Te 30p acKaH rne6epniKrreH, Ta.rvrnrna ChiprrbI MaKCaT rreH ap­

HaHbI )KapanraH, 11eci 6ap, )l(aparyIIIhIChI 6ap nymie. Con ranaMHhIH 

chlphI Fa)KaMbITI 3op t.f¥F)KH3a KiTanrn - J<.¥paHna iKHHal\.""Tan 

)Ka3hIJlfflH. 

Con l(anaMhIHJia A.rrnah 6i3!liH nai1FaM6apnI.Mhl'.3Fa 6I>maif .:ie­

reH: «CaraH K;aiiTa.rrayrnhI :iKeTiHi :iK~rne ¥ Jihl J<.¥pattJibI 6ep.'liK» ( 15-
cype, 87 au). 

MµlaH He TYCittyre 6ona;IhI? 

On: a}laM3aT.Ka 6aKbIT yrnitt :iKapa.nraH Fa..'Iai\f.ilhI Typa n\OJIMeH 

6acruhIJihIK eTin anapy caraH TancI>IphIJillbI .1lereH MaFbrna;:i:a. 

Con a.HTKa apttarr 1-cypeTTi ca1111I>IK. 0HhI: «Capa :/Kon - Aif 
MeH illonnaH aTaIIhIK» 
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1- cypeT 

Capa .r:i:ereH C03.IJ:iH: MaFbrnacbI TepeH:.r:i:e. Oehl )1(0HiH.r:i:e A6ai1 ce3iH 
ecKe arrattbII\. On Kici al\hIH.IJ:hII\ )l(On AnnahThIH: l\aJiaMbIHa cyH:eHreH. 
CoH.r:i:a rnHa eneH: ce3.IJ:iH: rrannacb1, ce3 capacbI 6onMal\. 8i1TKeHi 
;::,yeni a5IT-xam1c ce3.r:i:iH: 6acb1. fa3.r:i:e Kei16ip ecep a1<:hIHCb1Ma1<:rnp 
C03.IJ:iH: 6aCbIH aJlbIII TaCTaII, C03.IJ:iH: capaCbl {:)JieH: .LJ;err, 6aCCbl3-MH­

Cbl3, oi1:cbl3 ¥Hl\aCTaphrn eHep eTe.ni, epMeK eTe;::i:i, K;::>cirr eTe;::i:i. b¥JI 
)J(aJIFaH )l(On. 

Capa, CapaH:, CaparnH, Apai1, Ap, Apa, AphIC, Ac, Pa, PattbIC 
.r:i:ereH ce3.r:i:ep Kerr xarrhil\Taprn opTaI<:. 8Te epTe.r:i:eH Kene )l(aTI<:aH 
TepeH: MaFhrnanhI TyciHiKTep. Con TyciHiKTiH: 6ip 6acrnyhl 6i3;::i:iH: 
XaJil\hIMhl3)J,aH WhIKJ<:aH. On M;::>cenere KettiH oparraMhI3. An.IJ:hIMeu 
con TycittiKTiH: 6acrnyh1 OHhIH: acrraH)J,aFhI i3iH l\aparr KepeniK. 

AttThIJIFaH cyperre OH eKi )1(¥JI.LJ:hI3.IJ:hIH:, )l(eTi xaT KeKTiH: e)l(en­
ri opbIH.IJ:apbI KepceTinreH. 0HhIH: 03i 3op TaFhIJihIM arraThIH H;::>pce. 
OrnH .r:i:;::,nen peTiH.r:i:e 56-cype.r:i:ett 75-76 a51rrap KenTip.r:i:iK. OH.na 6hI-
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11aii )l.ereH: «:>K¥Jl.Uh13.Uap ophrn,IJ.aphIMeH aHT eTeMiH. EinceH.i3.uep 
6¥JI 83i 30p aHT>>. ,D,eMeK, acrraH ;meMiHeH TaFhIJlhlM any FhIJlhIMH 
¢apbl3 .uereHre Kene.ni. 

E¥JI cypeTTe MyllleJI llleH,6ep)l.iH. ai1Hana ChipThIH)l.a OH eKi ai1 
aThI apa61lla peTiMeH 6epinreH. Onap)l.hIH. I\a3al\lllachI )K;rne onapra 
C;}HKec )KhIJI MYlllen aTTaphI Mhrnay: 1. XaMan (I\o3h1)-Th11ll1<aH, 
2. Cayhlp-Ctthip, 3. )l(ay3a-(Eri3)-Eapc, 4. CaparnH-(Illa5IH)-I\o5IH, 
5. Aca,n:-(Aph1cTaH)-¥11y, 6. CyH6ine(EttKelll)-)l(hmaH, 7. MmaH 
(Tapa3hI)-)l{bml\hI, 8. fal\pa6 (EyH:i)-K,ofi, 9. K,ayc (MepreH)-MellliH, 
10. )l{a)l.H (CepKe )-TayhII\, 11. ,D,any (KeHeK)-lfr, 12. XyT (.6anhII\)­
,lJ,oH,hI3. 

Och! OH eKi Torr :>K¥Jl.nhI3 )l{eTi xaT KeKTiH. MeKeHi 6onhm 6e11-
ri11eHreH. M¥H)l.a KyH MeH AH: MeKeH.nepi 6ip,IJ.eH Eac 6ec KeKTiH. 
MeKeH)l.epi eKi)l.eH (TYH)l.iK-5, Kytt)l.iK 5). On KeKTep)l.iH. peT catt.uaphI 
THicTi MeKeH.nepiHiH. illlKi )KaFhIHaH apa61lla caH,n:ap TaH,6ach1MeH 
KepceTinreH. Onap Mhrnanap: 1-KeK-Att-OHhIH. MeKeHi 4 -MyllleJI­
Caparntt-K,rnrn. £ (4)-KeK-KyH, -OHhIH. MeKeHi 5-MyllleJI -Aca)l.-¥ny. 
'I' -2-f¥Tapa,I1,-AHK:hI3. OtthIH. MeKeH.uepi: 3-MyllleJI-)Kay3a, 6-MyllleJI 
- Cytt6ine. i (3)-IllonrraH (3yhpa), OHhIH. MeKett;::cepi: 2-MyllleJI­
C;}yip )K;}He 7-MYlllen-MH3aH. 6(5)-Apafi (Mapttx), OHhIH. MeKeH,n:e­
pi 1-MYlllen-XaMan )K<lHe 8-Mylllen -fal\pa6. i(6)-IlloH,ai1 (Mylll­
rnptt). 0HhII-J: MeKeH.Il,epi: 9-Mylllen-K,ayc, )K;}He 12-Mylllen-XyT. 
Y(7)-CaH)Kap (3yxan), OHhIH, MeKeH,n:epi: 10-Mylllen-)l{a)l.H, )!(;}He 
11-MYlll en-,D,any. 

Och1 )l{eTi xaT KeKTiH. apHaynhr )KeTi- Mara,IJ.aHhI (MeTanhr) 6ap. 
Onap,n:hIH: aTOM)l.hII\ cattaTTaphI con ophrn;::caphIH)la KepceTinreH. 
Onap MhIHa)l.aH:: l-AH:-KyMic-47, 2-MI\hI3-Chrnarr-80, 3-IllorrrraH­
Mh!c-29, 4-Kytt-AnThIH-79, 5-ApaH:-TeMip-26, 6-IlloH:ail-I\aJrnH:hr-
50, 7-CaH)Kap-K,oprachrn-82. 

)l{JfhIHhI 6oJia)l.hl'. 47+80+29+79+26+50+82=393. 
KeKTe)l.e,)l{ep)l.eJJ.e)KeTi xaT. EKi ecenei1Mi3 6ona;::chr: 393x2=786, 

5IFHH Eac Earn caHhI. (EncMH Arrnah an-paxMaH an-paxHM= 102+ 
+66+329+289=786). Oi1nan I\apacaI-J:hl3, Fa)Katthm M¥F)KH3al 

1-cypeTTe eKi lllo.rznaH apachrn, K:OCaThIH ChI3hII< )Kypri3.UiK. 
0HhIH: MeKeH)l.epi 2-Cayp(.:i..._v=706), 7-MmaH ("':ljl..:;=108). EKi 
IllonnaH caHhI 601rn)lhI ~.J<>=212x2=424. ochr Chl3hII\ caH.uapbIH 
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I\OCaMhI3: 706+ 108+424= 1238=619x2. 619-I1MaH-Tapa3hl CaHbl 'i 
lk l'i I.it ~.i .Y-'JJ l.ili 

66+296+92+66+32+36+31=619=454+165 

(Jla-a.Ilh+Alza+AJZJZah+MµaMeo PacyR AJzJZah) =619 

.6¥JI ChI3hII\ lllomrnH ChI3hIFhI. EacbI ~n - caH 6acbI 2-)J{hlJI 
6achI TOFhIC ecenTerreTiH YpKep;:i,eH (C::>yip;:i,eH) 6acTa.rrhrn, Tapa-
3hIMeH aal\Ta.JIFaH. On ITai1FaM6ap )!(¥JI,IJ,hI3hI. .6¥JI ChI3hII\ AifMeH, 
Taa lllomrnHhIMeH )l(a.JIFaCI\aH. Oifrrarr I\apaH,hI3, ochI ChI3hII\ThIH, eKi 
6achrn )l(eTimni xaT KeK ophIH,IJ,aphIMeH I\OCCal\ yrnKirr;:i,ep lllhIFa)J,hI. 
0HhIH. 6¥phIIllTaphI 45°+60°+75°=180° HeMece 15(3+4+5) =15x12 . 

.6¥JI e3i MbIChip YlllKirri, bl;:i,hiphIC YlllKiniHiH. -MacnacThIH, 
IlleH,6eprriK Typi: 32+42=52

. 

AifnmrnH eKi lllonrraH ChI3hIFhIH )!(::>He ;:i,::>n con ceKirr;:i,i eKi 
Apaif ChI3hIFhIH opTa;:i,aFhI TeMip l\a3hII\ HOI\aThIMeH I\OCCal\ lllhIFa)J.hI 
ylllKirr 6¥PhIIllTapb1: 6¥JJ.aH ::>pi )l(aH,allla irniHJJ.eri caH «apa6Illa» 
arny)J,aFhl JpirrTep;:i,iI~ caH)J,hll\ M::>HiHiH; I\OChlH)J,blChIH 6irrJJ.ipe,l1,i. 

15°+150°+15°=15(1+10+ 1) =15x 12=180° 

b¥JI e3i Mylllerr 6¥PhIIllhI: 180
(
12

-
2

) =I so 0 
• 

12 

Mymen rnea6ep illliHe rnaprnhI TypiHJJ.e ChI3hIJIFaH. 0HhIH, 
6¥pbllllTapbI: 3-EaphIC, 6-)l{hIJII\hl, 9-MellliH, l 2-,l(OH;bl3. b¥JI 
IllapwhIHhIH. illlKi xaTTaphr eKi nap: 2-xaT-Attl\hI3, )!(::>He 6-xaT 
llloaaif. 

lllaprnhI aCThIHJJ:a eKi AttI\hI3 apac&IHJJ.a Aif MeH KyH opbIHJJ.apbI 
(CaparnH, Aca)J.). b¥JI eKi ¥Jlhl lllhipaI\ l\¥paH)J,a epeKrne cype caHa­
ThIHJJ.a 6ap. 

Onap: 54-An-~aMap (Aif), 91-Arr-lllaMCH (KyH). 
CypeTTe 6i3 6¥JI caHJJ.apJJ.hI corr lllhipaI\rnp;:i,hIH. ophrn;:i,apwra 

KilllKeHe WCH,6ep irniHe I\Oll)J,hII\. 
AttThIJIFaH IllaprnhIHhIH. eKi 6¥pbilllhIHa 53-~JJ.hI3 caHaThIH 

I\OH)J,hII\. ,lleMeK 6i3;:i:iH; KepceTKeH IllaplllbIMbl3 )K¥JI)J,hI3 Illapillbl 
6orrhm Ta6hrna)J,&I. 

,l(Jn OChI ceKinJJ.i Aif IllaplllhI, HhICaH K yH rnaplllhIChIHa ;:i,a chnyrn 
6orra)J,hl. Con Ylll rnapwhI 12 Myrnen;:i,i rnnThipa;:i,h1: 3x4=12. 
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OH eKi M)'lllen MeH )l(eTi xaT caHAaphIH KOCCaK on 6ona)J,hI 

12+7=19. «OH TOFhI3 ycTepiHAe» )J,ereH a5IT 6ap (74-cype, 30 aHT). 

Eac 6arnHhitt: dpin caHhI 19. ConapAhitt: caH)J,hIK M;)HiH KepAiK (786). 

Oehl 19 caHhIH anThI ecenece 6ona,D,hI 19x6=114 . .6¥JI l\¥paHHhIH. 

cype caHhI. ,LI:eMeK M¥HhI 6ip TaMarna M¥f')l(H3a ,D,en I(apay KepeK. 

CornH apHanFaH IfaKicrnH FanhIMhI AxMa,D, .ll:HAaTiiH. «J(rpaH 6uiK 
Mf2:JICU3Q)) ,D,ereH KiTa6oI 6ap (TypiK TiniH,D,e ay,D,apMaChl 6ap 
1980 )I(. lllhII(I(aH). 

0¥JI M;)CeneH 6i3 6acI(a T¥PFhI,D,aH I(apan OThlpMbI3. 

E¥JI apa)l;a a:HTrraFbIMbI3 OH eKi MyIIIen MeH ;xeTi xaTihI 
)l(MFaCThlpFaH KyH. 

KyHHitt: MeKeHi Aca,D,-ApcrnH. 

AphICTaH6an ,D,ereH ce3 AcnaH I\aKnachI ,D,ereH ce3. 8ttTKeHi con 

ApbICTaHHaH )l{eTi - :f\apaKlllhI-KoK IlloMirn Matt.)1,aHbI apKhinhI 

ChIFanarnH,D,a TeMip I\aJhI1'ThI rn6achIH.. lKeTi }\apaK:IIIbI acnaH 

caFaThIHhitt: Tini . .6¥JI e)l(eJl,D,eH Kerre )l(aTI(aH KeHe 3aMaH ecKepTKirni . 

.6i3Aill ApbICTaH6an ,D,ereHiMi3 con TaMarna rnMaparrhIH. )l(;))Jjrepi. 

0HhUl 01-1; )l(aFbIH,D,a }\hlIIIl(aIII (llla5IH) 6an, jffHH Ali KaI(naChl. .. 

llla5IH-I\o5IH Att,D,hifl MeKeHi. 

0ChI TaMarna FHMapaT 6i3AiH. rypKi H;)CiJI,D,eC XMhIKTap,ll,bIH. op­

,D,aChIH,ll,a 6onrnH ce6enTi 6i3 on T¥paH I\aKnachI 6onhm Ta6hrna,D,hI 

,D,eMeKni3! 

XanhIKThifl: «0Ky HHeMeH I\¥,ll,hIK I(a3FaH,ll,att» ,D,ereH M;)Teni 6ap. 

Con HHeHill -re6eHHifl MarnHTTiH. )l(OJihI ApbICTaH6anrnH 6acrnn, 

KeK llieMirn -- )Keri I\apaKlllhI apKhIJihI -- TeMip I\a3hIK apKbIJihI 

- KeHeK cyrnhIFa -1(¥-JJ:hIKKa )l(eTe,D,i. Myrnen 6otthIHllla 5-¥.rzydaH 
ll-HmKe )l(aJ1Faca,D,bI. «11T apKaChI KH5IHJJ.a» .uereH COJl -)Kon. 

TaFbI 6ip M;)Ten: «fhrnhIM (Man) ApbICTaHHhlH. ay3hIH.Ua, 

TypiKneHHill Ty6iH.n;e» . .6¥JI .na con, AphICTaH 6an )l(OJihI. KyH 

T¥ThinFaHJ(a on ~Thin,ll,hJ. 0HhI ~TKaH Ap1>1crnH .uereH aH,hI3 . .6¥JI 
apa.ua oli.na 6onc1>rn KyHHiH. MeTanhIH epiTeTiH-~TaThIH CbZHan. 
On eKiHrni acnaH AttKhI3 MCTru!JihI. On f¥rnpa,D,-hapMic-bl)J,hiphIC 

)1(¥JI,ll,hI3hI, KyHre ell )l(aKhIH HeKepi. Oc1>1FaH apHanrnH acTpOJlOrn5I­

anxHMH5I cyperrepi 6ap. Mb1canh1 CaMapKaH.ua lllap.uoc Me,D,pececi 

I\aI(nacbIHhill eKi )l(aK Matt;.n;atthIH.Ua AphICTaH cyperi, apKachrn.ua 

KyH C;)yneci. lllap-lllep -napcbz mi.!lim)e ApbzcmaH, Apa6wa 
Acao. 
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OcbI 6ei1He, OCbI TYCiHiK T¥paH eniH.IJ.e e)Ke11)1,eH 6ap Hgpce eKe­

HiH 6i11eMi3. Kytt MeH Tyttttitt: TeaemeH TOFbIC ttyKTeciH 6al\I>rnay, 

emney epTe)J,eH Kene )KaTK~aH ett; KepeKTi )!(;}He l\HhIH ecerr. Y aK:bIT 

ece6i, FhIJlbll\I 6acbI CO)J,aH 6aCTaJIMaI(. 

AphICTaHHhIH: ay3hIH.IJ.a .IJ.eretti con - «TypiKrrettttia TY6iH.IJ.e» .IJ.e­

reHi Te~tip J(a3bl~ TycittiriHe cora)J,hI. 011 zyp6a apl\bIJibI CbIFaJiay 

ManrnacbIH.IJ.a. T¥PaH _[\al\IlaHbIH: rnpT 6¥PhIIIIhIH.IJ.a TeMip-TYPiK 

MaFbIHaJibI caH)J,ap Typi: 2-2, 6-6; HeMece 26 - TeMip, 62, OHbIH; 

[
62] . CbIH,apbI. 26 = 86 - 4 = 28 OHbl K;}Ml11 Typ.ne OH cayca}\}\a aJibIIl 

K:apacaK 6011a;:i:h1 62x 10=620-mJPiK-apa6 - .:i ~-

Ei3.nitt. l\a3ipri eMip cypirr OTblpFaH 3aMaHbIMbI3 TeMip }\011)1,aHy 

3aMaHbI. 0HbIH: aJI)J,bIH.[{a 8TKeH .ngyip.Tiep mac-Kp.'la K011,n:aHraH 

..a:gyip11ep. 011 TeMip Jl;:>yipiHeH KeMiH,n:e OH ece ¥3aK C03bIJIFaH. COHbI 

6iny KepeK. CoHbI ecerrKe aJiy KepeK. 8ttTKeHi TeMip .ngyipi 2-3-MbIH: 

)KbIJI.llhil\ 6011ca, rnc-I\orra Jlgyipi 20-30-MI>II-l )KbIJira co3hIJiraH. Orr 

nym1e )Ky3iH M¥3 6acl\aH 3aMaHHaH 6acTaJiraH. OraH 30-40 Mhia 

)l(bIJl Wal\taCbl 0\.-'PhIH OOJ1FaH Ol\I1Fa eKeHi fblJibl1\l,lla 6enri,Tii. 

Ei3lliH I\a3al\CTaH )Kepi >K;:>He coraH KepIIIi11ec Ci6ip )Kepi He­

ri3iH,o:e corr M¥3 6acy,:::i:aH aMaH 6011raH. CorrTYCTiK M¥3 l\f¥XHThIHaH 

)l(atthrnraH JVI¥3JJ:bIH: rneTi MeJ1ruep1v1eH aJiraHJ:i:a 0M6bI eH,o:iriHe ,n:e:iiiH 

>KeTKeH. OH:'fYCTiK )l(aK:TafhI A3I15£HhII-l acl\ap rny.TiapbIHhIH: 6aThICbI­

HaH )l(aHhL'IFaH ll.q:'.311,bIH. IIIeTi eTeKTeri A11-Ken eHniriHe ;i:eiiiH )KeT­

KeH. Oci,1 eKi oprnIJ;a, KacrrHil Teai3iHiH K:a6anrnaH 6acrnrr, Kirnp 

lllbIFbICI(a ,:::i:eiiiH Kea aJIK:aIT l\l¥3JJ:aH allibIK 60.'IFaH, l'lq:'.3 I(al\IaTI.Qhm 

oprnchrn,:::i:a 6orr_uh1. Ott,QaraH l\Ihia )KbIJI.Uap 6mlbrn..aa OChIH,.o;aii aynrp 

.ri:gyipni 6acbmaH eTKi3reH anaM 6aTiacb1 me M;:,..aeH11eTiH )Kaca;ihr; 

oHaH l\O.Tia M;:>Jlett11eTiHe KeIIITi. Conapra Kepe:Kri Kett 6ali11hIFhI 

I\a3aKCTaH >Kepitt)le Mon 6on;JhI. OtthlH apI\aChIH,ri:a I\a3aKCTaH :iKe-
. . . 

prneH TaparaH Tac M;'.>,UeHIIeTm >Kaca.QbI; OHaH K0.1a l\l;'.>.JemreTme 

KelllTi. Conapra KepeHi KeH 6attJihifbI I\aJaK.CTaH )l(epiHJie Mon 6011-

Jlbl. 0HblH apl\aCblH):{a l\a3al(CTaH JKepiHeH rnparaH M;}JleHIIeT 6yKiJI 
A3wl, A¢pw:.a2a. E_ipona2a. A.\tepw;.a2a Tapa.'.lbl. EcTe 60.TJchm on 

Ke3,ne A3mI MeH AMepHKa apacb1 rq-p.'lbil\ >KOJJMeH JKanracKaH. Illy­
KOTKa l\IeH AmicKa T¥TaC 6onratt, EepHHr 6¥Fa3hI KettiH lllhII\KaH. 
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Con 1\¥.pnhII\ apl\bIJihI AMepttKaHhII-! 6¥pbIHFhI xanKbI 6i1.ui1-1 A<cpµ,eH 
KeTKeH. 

Con Tac-1\ona I<On,IJ,aHraH 1aMaHHaH Ka.1ra1-1 ;:ipTyp.1i 6cJ·iri­
nep 6i1,.r:i:itt; )l(epiMi3,IJ,il-! Kerr ay,.r:i:a1-1.uaphrnaH rn6brnanh1. AihattbIK, 
K,a3bIJIFaH KeH,nep opbIH,IJ;apbI, K:OpbITI\aH TaH)lblp OpbIH.IIapbl, 
Tatt;6anbI TaCTap, FHMapaT-I\¥PhIJibICTap T.6. 

Conapra 6ai1naHbICThI ayhI3 ;:iti:e611eTi, att.bl3.Uap Mo.11. Co;1 6ai1 
K,a3hIHaHhIH: 6eTiH arny r<:a)l(eT. 

EpTeti:e )J,y1me )!(y3iHe M;:>,[(eHH ynri 6epreH opTanb1r<:rnp-llfy­
Mep-BaeiuwHu5l, }vfblCb1p-E2unem CH~KThI op1rn.napi:i1m Trpa11 

,itaOeHuemLiteH ca6aK;TaC eKeHi 6emiJ1i 60.Tihm OTbip. 
Con ce6errTeH epTeneri M;:>netttt, ti:iHH .t-.f¥pa.i1apnatt T ¥PaHra 

oprnl\ 1arrap Ke3LI.ecyi 1al-!nhr. Co.a ceKillni Mttpacrnp;u,1 ocbI T¥patt 
l\aKrrac1rnaH Ke1.n:eCTipyre 6oJia,llhI. CoHhlH. 6ipi aHThLTIFaH Capa 

)J{o.1 ryciHiri. Att.Llhitt: MeKeHi 4-Mywen-CapamaH-lllaflH. 

K,o5lH. CapamaH - lllaHH apa6rna ai1 aThI. CoHbIMeH Kamp 
r<:a3ar<:wa CapamaH - KepyeHHiH. 6ac KeJiiri - Ca6mdbilf Capa­

maHbl. Os1 Afu:lhIH ytti 6onraH..aa OHhIH. M)'W:eJ1i Ko~H - TyiieHiH 
a3FaH TYPi .neii,.r:i:i. CoHhIMeH Kamp CaparnH, o.iJ ACemtIDI . .6i16e1-1 
I<aH.uac Moron XMI\hIH,Ila Caph1-He\1ece Cap-Capb1 att.J.hIH aTbJ. OcbI 
)l(afhIHaH a.1Ibm Kapacal\ Capatt =Capb1-Ai1, Attila-Ail tteMece Ai1 
e1i1-1itt: TaFhIH.Ua ii:ereH Mafbrna IllhIFallhI. OcbIH.laH 6ip cEn;:ii1-1 eKi 
arn}'MeH Kamp KeJieTiH Typnepi 6ap. \ll11ca..-111 apa6wa Kbn-ACi6eK 
,IlereH ce3. EKeyi Koc1v11m 6h=ie apa6rna aynapMaCbrn;:ia KJ,n-Kbn 
eMec I(111;id6eK 6onraH. 

Eip Tal\tarna 1-1;:ipce A:H iK;:JHe OHhIH .\ICKeHi Capa :iKO.lhJ - Ca­
pamaH (AJ1-CaparnH ;rnHnrn11) H rna:MHbIH. 6e.iJI'i.11i eKeHi M;:).1i~.1. 

Aii.:thIH MeTa.'lhI KyMic 6onca, OHhIH catt;thIK M;:>Hi I\¥pau cypeci 47-
MyxaM~mzc cypeci (IDIT caHbI 38=19,,2). )f(HhIHhI 47+92+38=177= 
=(47). EKiHrni iKaFhIHaH l\¥patt.Ja A.1-K,aMap (A.HJ cattaThI -54 eKe­
Hi aHTbLTI,Qbl. 

«Cara1-1 l\attTa.iJam1b1lll iKeTi iK;:)He ¥Jibl K.¥-'PaH 6ep.liK~, .l'e­
reH IDIITblH, ;:ipirr caHbl 36, 0Jlap.J.bIH caH.lblK '!~Hi Ai:HblHb~ 60.1a.J.hl 

2916=542. Oehl caHHhIH An-Ka111ap (AliJ caHaTbIHhlli rnap1ub1chrna 

TeH lllblf)'bl 6ip y.iJKeH Cbip. 0.1 cypeHiH :iKHhIH caHhl 480=5-H 3; 1-::­
+55=( 54 ). 



EKiHwi a51T: :>K¥Jl.D:bl3)],ap K¥PbIJibICbIMeH aHT eTy. 0HbIH: 
gpin caHbI 39: onap)J,bIH caH,n:bII\ M;;)Hi 2605. 0HaH WbIFa,n:br: 
2605+ l I 9+ I5x I I =6I9. HMaH 2605+ I 19+990=6I 9x6=3714= 
=49I4-1200. 

Ocb1 eKeyiHe 6ai1naHhICTbI eKi cype)J,eH an KenTipeMi3. 53-An­
Hp<brM (:>K¥Jl.D:bI3) )l(;;)He 61-An-Cacp (Cacp). AxMa.n: .n:ereH ce3,n:itt; 
caH,n:bII\ M;;)Hi 53()1{_¥JI)J,bI3 ). An 61-cype.n:e f aifca MapH51M¥JlbI ai1-
Ta)J,br: MeHeH Kei1iH nai1rnM6ap Kene)J,i, aTbI AXMao )],en. AXMao­
MµaMeo 6ip MaFbIHaLJ,a. On :>K¥JI)],bl3)J,bII{ 6ac cypeciHiH, caH)J,bII\ 
M;;)Hi 847 OHaH illbIFa)J,bI: 847+ 153=1000. 

TaFbI 6ip epHeK: 

54x91=4914=4700+214, 

M¥HJJ,a 107x2=I\bI3 x2=214=)l{ayhap. 
I\OCbIMIIIa: 393+273=640+26=666. 
I\oc TeMip: I\a3aK:wa (640), apa6wa (26), 273-Ap6aF-Tepr. 

MgceneHitt: )l(aJIFaCbI 2-cyperre. 
M¥x.aMMe,n:, AxMa,n: attTbIJIFaH cypenep caHaTbI. 

47 ..... 92 

61.. ... 53 

108=54x2 ..... 145=29x5, 54-An-I\aMap (Ai1) 
29-Mbic-llionnaH. 

XaK caHbI AJ:i MeH llioJTnaH caHaTbI. 
2-cypeT: I\anaM aTa)J,bII\ (Ari-I\anaM-68.H .... (52) iA i.J l.lilr 

68+201 +50+52=371 =(68). 

Eip)J,eH ai1TapbIMbI3: An-I\aJTaM=31+170=201. 
Ocbr caH Ap caHbIHa Tea: Ap=An-I\anaM HeMece 

=Ap+An+KanaM=201 x2=402 
M¥HbI K:aJTai1 TyciHyre 6ona)J,br? 
Ap,IJ,bIH: K:aJiaMbI TgaipiHiH: K:aJTaMbIH,n:a .n:ereH ryciHiK rya,J:(bI. 

CornH I\OCbIMIIIa TaFbI 6ip M;;)JiiMeT. A.11-paxu.w=l 72=289 FanaMHbIH: 
TeKTeCTiK MapxaMaTbI MaFbIHaCbIH)J,a 6onca, COFaH acnaH)J,bIK 
J<:¥PbIIlbIC CaHbIH 51FHM E_VHHGH (~lu=113) caHbIH KOCaMbl3 (6I-cype, 
4 a51T), 6ona)J,bI: 
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2-cypeT 

{
402 = 20 Ix 2 = 67 x 6 

289±113 
= 176=88x2=62+26 

:M¥H,IJ;a, 6,26,62 TwaH l\al\rra caH,D;apb1, 67-cype Arr-MyniK. 
0HbIH: caHaT )l(HblHbI: 67+ 121+30=218=( 67). 

0HaH lllbIFa):(bI: 218±71x2=218±142= . {
360=180x2 

· 76=19x4 

illeH;6ep, 76-An-ArrcaH (A,Il;aM); 19-Eac Earn. (56) =360. oiiJiarr 
l\apaH:hI3 ! ? 
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Con eype.ne )KeTi (7) xaT KeK, 6apnhII\ aerraH l\03FaJ1bieTa .nereH 

(3, 16 a.Hrrap) .:i..o .J..F646=rnMyp. Oehl eKi caH)lhI Ke6eiheMi3. 

646x7=4522=19x238=38x 119. 

I>ac 6arn caHhI ( 19), 1l9-J\¥phIJibrc-haH,nac (reoMeTp1u1) caHI.1. 

TaMarna epHeK. 

AttThIJIFaH K.¥Phll1hIC MaFbIHaChI eKi caH)lhI 6aifnaHhICTbipaThIH 

Tal\1ailla eaH TaCbl COJI cype.neH (67x6=402) 5IFHH 

{
119 = 88 + 31=(62+26 )+ 31 

113±6= 
107 =J(bl3 )/(i6eK 

{
880 

0HaH illbIFa)lhI: 620 ± 260 360 

107 x 2 214 - )f(ayhap = 214 x 5 = 1070- MacJ1ac = b!Opbzc = hapMie. 

FanaM,l1,bI al1Tbr KyH.ne )KapaTK:aH. l 9x6= 114 (l\¥paHHbIH: cype 

CaHbI). 

Oehl anThI FanaMH TeK Heri3i aJ1ThI (3+ 2+ 1 =6 HeMece 3 x2). 

Apa6wa cam (me), caH)lhII\ M~rni 460=92x5. (I>ec cpaphI3 I\aF6aL1,a). 

Apa6wa gpirr peTiH.n:e anraH.na .J=y . 

.D:eMeK OHhll{ gpirITiK )KgHe eaH)lbll\ M;)Hi Tal{6a )KaFhIHaH 

attl(aeK:aH llla5IH ehIH)lhl eTe ¥1\Cae .J ... 6, HCMece ',-llIMH-l\05IH 

Tatt6achr, AH.UbIH: MeKetti. T¥paH I\aK:rraebrn.na OHhIH: opHbI OH: 

6ocara, Eape (Eri3) Myrnen (53), Keri eKiHrni xaT Fµapa.n:-Aii:K,bI3-

hapMie-bl.nI>rphIC ~.llbI3bI. 

Ce3)liK-Jlacpi3.UiK-.llhI6hieThIK, )KaFhIHaH K:aparatt,II,a .J, )K;)He ua, 

eonaJ;i Jt eeiMiMeH (ya) .nereH MaFhIHa Kene.ni. 
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Ochr MaFhIHaHhI anhm 6bIJiaH )Ka3anbIK,: 

J tJ.J\.h~ ~.Jf 

Ya an-yaK,hIFaH an-ff¥)K)'M. CaH,l1,hII\ M;)Hi 6ona.ri;b1: 

6+208+130=6+52x4+(80+50)=6+52x4+26x5=344 

OebI eaHLl,bI 6ae 6arn eaHbIHa I(oeaMhI3: 

{
1130 = 113 x l 0 

786±344 = 
442 



J\¥pbIJibIC caHbI K;:}MiJI )];:}pe)l{e)J,e. 
EKimui caHrn W¥Fbrna caHbIH I\OCaMbI3: 

{
790 = 79x10 

442±348 = 
94 =47x2 

79-AIITbIH - KYH MeTaJibI 
47-KYMic-Aif MeTaJibI (3aM-3aM) 
Oifnarr K:apacatt;bI3 ! ? 
hl¥HbI 6blJiaM )l(a3aJibII\: 

HeMece 
344+348+94=786=692+94 

344+348+48+678=1370= ~-548' 
2 

678-A6aif caHbI, 548-AJI-.HK:yT caHbI. 
2-cyperre K,a.rtaM ce3i aifTbIJIFaH eKi cype I\apan)]bI ( 68 )l(;:}He 

96). Con eKeyiH )l(;:}He An-I\aMap (AM:) cype caHaTbIH (54) anhm, co­
nap)]aH )l(acanrnH ynIKin)]ep)]itt: 6¥pbIWTapbrn I<apatt;bl3. 

4 7°4 7 '=2867=4 7x61. 
KeifiHri eKi caH)]bI M¥x.aMMe)] (47), AXMa)] (61-cype, 6 au) 

aifTbIJIFaH. Onap)]bIH; caHbI 6ona)J,bI: 92+53=145=29x5 (lllonrraH 
MeTaJibI); 61 +47=108=54x2 

XaI< caHbI, }\ocaif caHbI. 
EKiHrni yrnKiJI)]e: 

44°30'+45°30'=54°59°+35°1 '=90° 

E(42°13 '+35°1 ')-109°28' =45° 

EKi yrnKin,ri:itt: )l(a.JIFaCbI: 

65°9'+35°1 '=100°10', 
0HaH lllbIFa)J,bl: 
100°10'=62°38°1 O' HeMece 100°10'+ 23°50'= 124=62x2 
TeMip-reK CbrnapbI, HeMece rypiK (620), HeMece An-H)"A<bIM 53-

cype -)l{pl)]bI3). 
M¥JI)]aFhI 23°50'=101°55'-78°5'- iH)l(Y Map:iKaH 6¥PbilllhI. 
EKi cypeHitt: caHaT caH)]ap )l(JfhIHhJ: 
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I\apatt;hI3, 

68+201+50+52=371; 

96+231+0+19=346 

164+432+50+71=717 

TaMarna catt,r:i;ap: 
3 -164 = 246. 
2 ' 

54x8=108x4=432; 50 Map)l(aH, 71-A+ JI+M. 68-cypeHitt: J\a.rraM 
aHThI - 6ipiHIIIi llilThI: 

H+ a.rr-1\a.rraM ya Ma 1rncrypytt. 0HhIH; caH.D;hll\ M~Hi: 

50+201+6+41+335=633=251+47+67x5; 

M¥tt.r:i:a 251-3YMpy,r:i;-hl,nhiphIC TaChI, 47-KYMic-AH. 67-AJI­
MyniK cypeci. TaMarna MaFhrna )l(aThip. 

Oehl caHrn ~PTYPJii 6enri, T¥Pal\ThI catt.r:i;ap l\OChIJICa Kerr 
MaFhIHa.JihI epHeKTep IIIhIFa.D;hI. 

{
680=17x40 

MbICa.JihI: 633 ± 47 = 586 

{
650 

633±17 = - = 65x10 ( 65-Aca,r:i;-AphICTaH 6arr). 
616 

OttaH IIIhIFa,r:i;hl: 1086+586=1672=19x88=38x44 

62±26= '44±38= {
88 {82 - K,op8aCblH 

36 6-An.mbzmeK 

M¥tt.r:i:a 1086=[26]. 616=56x 11; 11-Aii, 56-cype caHaThI­
~,r:i;hn,r:i;ap IqqJhIJihIChI. 

Oiinarr K:apacatt;hI3 6¥J1ap,r:i;a Tepett: Chipnap )l(aThip. Ochrn,r:i;a 
I\03Fa.JihIII OThipFaH M~CeJieHitt: )l(a.JIFaChIH 3- cypeTTe KepeMi3. 

0HhI 6i3 AlI-1\a.rraM )l{oJihI Ap-llMaH )l(onhl ,r:i;err l\apa,r:i;hII\. 
Nf¥H,r:i;a ipi Fa.JiaMtt M~CeJieHi KOJIFa a.JI.D;hII\. Annah l(a.Jiaca COHhI Ta.JI­
LJ;arr K:aparrhII\. 

M¥HJJ:a 6ipimui cyperreri TOFhI3 ophIHJJ:hI T¥PaH I\al(rra )l(¥JIJJ:hI3 
(53) waplllhI ChI3hIJIFaH. 
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0HhIH: ¥51JiaphIHhIH: oprnchrna e:iKenri Fa:iKaifhm wapIIIhI dpinTepi 

-caH.naphI-Tatt:6anaphI l\OHhIJIFaH. CoHhIMeH l\aTap OH,lla TepT 
6¥PhIIµhIHa TepT ;}pin l\OH,llhIK. Onap MhIHanap: P=200, A=l, C=60, 
A=l. 

Onap,llhIH: apanaphrna eKi dpinTiK ce3 l\OH,llhIK. Ochrnap.naH 

IIIhIFa,llhI: CAPA, PACA, AC, AP-PA, AC-CA. 

Ochrnap.naH Ken Marhrna IIIbIFa,llbI. 
AJI,llbIMeH An-K,anaM MeH Ap .nereH ce3.nep.niH caH;IbIK 

MafhIHaChl 6ip.nei1 6rn1yb1 TeriH e~1ec. Ap Ce3iH KepiciHIIIe OKbICaK 
6ona,llbI PA. Ken en,llep.nia TiniH.ne 6¥JI KyH neci-;}ym1e 6onhm ca­

HaJiaJJ,hI. MbICaJihI MbICbip.na (Ernnene) AMoH-PA 6onhm Kene.:ri. 
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KyHHeH TyraH ,JJ;ereH MaFhIHa,JJ;a. Apa6nrn,JJ;a Pac-6acrnh1, Teparacb1 
MaFbIHaCbIH,JJ;a, HeMece Cap=C11b1p-)l( ypic MaFhrnachrn,JJ;a . 

.6i3 T¥PaH }\af\nacbIH,JJ;aFhI ApbICTaH, 6apc p,ereH ce3,D;ep.n,i oH:­
nan f\apanhII\: 

Ap+crnH, Eap+crnH, (I\a3al\CTaH). 
;:I;eMeK AcnaH Ky3eTi Ap-l1MaH )KOJihIHhIH; Ky3eTi ,ll.ereH Marhrna 

Ty a.Ubl. 
OchIMeH 6aH:naHhICTbI An-I\anaM ce3iH 6brnaH: 6yhltt,n:acal\ 60-

Jia)J,hI: AJTM+I\an Uf"+.5J=71+130=201 =71 +80+50. 
80-50-T¥PaH }\al\nacbIHhIH; 6¥ph1rnrnphrn,n:arb1 MeTan,ll.ap 

( ChIHan+ K,anatthI ). Onap,D;aH WbIFa,nhI neweHe TeMip(Xa,nI1.n;): 

80+50=130=26x5. 

A+Jl+M=71-6ac M¥J\aT-rnraT: }\an.JJ=AH:T ,n:ereH ce3 Ken 
MITap)].hlH 6aChl. 

.6¥JI apana TafhI 6ip cypere KeH;iJI ay)].apaMhI3. On aH:ThIJiraH 
67-An-MyniK cypeci. OH,n:a )KeTi xaT KeK attThrnraH (3-a.u) )Katte 
6apnhII\ acnaH aneMi-ranaMI1 K03fMhICTa )l.ereH (TaMyp=646= :i....J.J-

16 MT). 
OchI cattra I\OC K,anaM (ap-l1MaH) caHhIH I\OCaMhI3: 

646+402=1048=262x4 

0HaH IllhIFaJJ:hI 6ac 6arn caHhI (786): 
4 
-· 786=1048 
3 

4 
M¥tt.D,a -KyH HOTaChI. 

3 

Capa .D,ereH C03)l.iH; Matti .n:e COFaH COFa,z:i;hI: 60+ 1+200+1 =262. 
Kepriw 60H:b1Hllia PhC=20o+5+60=265=53x5 rrellleHe (5) 

~)lhl3 (53). 
OchI caH.D,hI EaI<apa cypecittia MT caHhrna I<OCaMhI3: (286=26-

x 11 ): 286+262=548=137x4 (A11-Jleyr). 
Oratt h11)Kpa catthIMeH An-hapMic-bl.n:phIC >K¥Jl)l;hI3 caHhIH 

)KaJIFaCThipraH OChI catt: An-hapMic=31 +305=336=48x7=56x6. 
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622 
336±286 = 
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50-iumy-Mapmau. 
TaFhI 6ip epHeK: 

47x96+402=94x48+402=4512+402=4914=9Ix51 

.[(eMeK M¥JIJla nurnM11-rrepiII1TeJiep caHhIHa Ken)liK. 
M¥ti.lla 6ip rnMallla eptteK T¥paH }\aK,rrachIHhIH. 6acThI cau.uapbI 

T¥P, 2,6 HeMece 200,60 HeMece 260,620 ..... 

)J(anrrhI anrnH,J::i;a 62 ± 26 == . 
{

88 

36 

TeMip TeK epHeri 1 )K~rne 3 cyperrep.ui canhICTblpbm I<apaH.hB. 
0HhIH. fopi KeJiirr TeMip I\a:JhIK,K,a corn.ubl. OJI FanaMH TeMip 6iniK, 
TeMip e3eK, _[\aH e3eri. CoHhIMeH 6ai1:JiaHhICThI con apa.ua TeMip.nia 
( xa)lH)lThH:I:) I(¥phlJihlChIH KeJITipeMi3. 

3-cyperria aCThIHJJ.a COHhIH; KecTeci 6epinreu. 
TeMip J\¥phIJibIC KecTeci: 
Z-peT caHhI (caHaThI), 6eJirici (Fe-<}>eppYM), K+L+M+N-1neK­

TpoH K,a6arraphI, s+p+d+f-orrapJlbIH I(a6aTlllanaphIH)laFhI 1neKipoH 
caH.11.aph1 

z K L M N 
ATOMf--~-+-~~~-+~~~~~~+-~~~~~-------l 

ls 2s 2 3s 3 3d 4s 4 4d 4f I 
26 Fe 2 2 6 2 6 6 2 -! 

EapnhIFhIH)la :meKipoH caHhI 2 )K;}He 6, SIFHH TeK T¥paH I\aKDa 
caHbI. EacK,a caH )KOK,. TeMip.uiH. epeKIIIe K:aCHeTi ocbIHila. 0HhIH 
03repMeni I<a6aT1llanapb1 KeH:imi eKeyi, }IFHH 3d, 4s. n¥Jlap.=i,hIH 
3JleKTpOH caHJJ.apbI 6enriciuia ZJ:;lpe:lKeci rypiune )KaJaJU>L On 6M­
naii 6oJI1.t<ll\. 

3d6 )K;}He 4s2 

OcbI eKeyiHneri 3JieKTpoH.uap.nhill aifHaJihIC l\)'aThIH 6i3 61:.rnail 
lllbIFap)lbll\: 

3x6+4x2=18+8=26. 

Z=3d6+4s'-26=3x6+4x2=18+8=26. 
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Ocb1 Heri3,rr.e 6i3 6apnbII\ 3arrap,n:bIH: oprnnhII\ 6iniri TeMip 6ona­
TbIHhIH aHbll\Ta,[(bll\. 

FaJKaiihm rnaprnbIHhIH: T¥PaJ<TbIChI 15-Tac, »FHH: 

2+7+6=6+5+4=4+9+2=2+5+8=8+1+6=15. 

0Ch1Hbl TeMip caHhIHa Ke6ei1TeMi3, 

26xl5=390 

OcbI caHra ll1¥f'hIJia = ll¥PM Nf¥xaMMe,n: caHbIH 1<ocaMhI3, 
390+348=738=246x3, 

246-)l{e6paiin caHhI. 
Ocb1 eKi eciM AnnahThlH: JKapaTI<;aH ap.n:aJ<TbmapbI ... OcbI apa,n:a 

6ac l\OCThI. YmTaCThI. Ym+Tacbl ... 
M¥f'JKH3a ,n:err 6ineMi3 oiinaHbIJ-J:bI3. 
Capa JKOJI ocbrn,n:a, Capaii JKOJibI ocbrn,n:a, caHa JKOJibI ochrn,n:a, 

K:anaM IKOJibI OCbJH,[(a, Ap-HMaH IKOJibl OCbJH,n:a .... 
)Kai-i:cal\ JKepiM,n:i Annah KernipciH. AMHH! 
16/IV-1995 
8n-MarnaHH 

Ocb1 ecerrrreH anraH,n:a TeMip.n:ii-i: 6apnbII< 3JieKTpoH,n:apbIHhIH: 
aHHaJibIC I<;yaTbI 6ona,n:bI 42+26=68. 
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On TeH: an-I\anaM cype caHaThIHa =l 7x4. 
0HhI 6bmai1 JKaJyra 6ona,n:hl: 
S .. .2(1 +2+3+4) =2X 10=2Q 

p ... 6(2+3) =6x5=30 
d ... 3(6) =3x6=18 

68 

390 ± 286 = {676 = 262 
104=52x2 

0HbI 6bmaii JKa3aMbI3: 26~15+26~11 

26(15±11)= 26 x 26 = 26
2 

= 676 
26x4=52x2=104 

)Kal\rna irniH,n:eri caHHaH: 



{
26 

15±11= 4 

Oehl eeerr 6apnhll\ 3JieMeHrrep KeeTeeiH )KaH;arna I\apayrn, 

onap.z:i:hlH: TeMip 6iniriH rn6yrn Heri3 60JIJl:hI. 

}\oehlMIIla: 246x3+94+ 348= 1180=236x5 

(8ym1e eaHhl: 236+382=618). 0Hhl Mh1eh1p.z:i:aH I\apa. 

AJI-MhIChIP F A)KAHLIII ChIP 

EapJihll\ FhIJihlMHhlH: Hert31H eanrnH, rrepirnTenepre .z:i:oe 

6oJIFaH bl.z:i:h1ph1e rrai1TaM6ap.rt:hlH: MeKeHi Mh1ehlPJl:hlH: a.z:i:aM Ta­

p11xhrn.z:i:a aJiaTbIH OpHhl e3rerne. bl):(hlphleThlH: HhleIIhl eeiM.z:i:epi 

ynIKin-Maenae-~0=1070. )i{pr.ll:hl3 - hapMie-F¥rnpa.z:i: (AiiK,hl3) 

(c.bl_)F284) 6onyhl Tanaii TaMarna oiinap TY.ll:hlpa.z:i:h1, aiiK,hIH H¥el\ay 

6epe.z:i:i. A.z:i:aM3aTihlH: MeKeH-)KaHhl iK¥JIJl:hl3.LJ:hI acnau 6onrnH.z:i:a 

eOHhlH: 1'¥PbIJihIChl 6apJihll\ FhIJihlMHhlH:, 6iniMHiH:, .z:i:iHHiH: Heri3-

ri Tiperi 6onMal\. bl.z:i:h1ph1e T~tt:ipiHiH: 6ipniriH eon aerraH FhIJihIM 

rn6paThIHaH 6inreHi TyeiHiKTi. 

EKiHrni epTe.z:i:eri M~Jl:eHH opTaJihII\ lliYMep-BaBHJIOH )Ka311paeh1 

6onea, oHaH H6pah11M rraiirnM6ap IIlhII\ThI. On Kiei Mh1eh1prn 6a­

phm, oHaH A)Kap (K,aMap) aHaHhI aJihm I\aHTihI. MeKKe I\aJiaehIHhIH:, 

}\aF6aHhlH: eaJihIHYhl eoJI aHa):(aH 6aeTaJIFaHhl 6enrini. 

K.¥paHHhIH: 19-eypeeiH.z:i:e bl.z:i:h1ph1e rraiirnM6ap rypanhI au 6ap: 

KiTarrTaFhl bl.z:i:h1ph1eThl eeKep. 8iiTKeHi on IIlhIHIIlhIJI 6ip rraiirnM6ap 

e.z:i:i (56). 0Hhl )KOFaphl ophIHFa KeTep.z:i:iK (57). 

E¥JI apa.z:i:a llihIHIIlhIJI rraiirnM6ap.z:i:h1 )KOFaphI ophIHFa KeTep.z:i:iK 

.z:i:ereH.z:i:e aop MaFhrna )KaThip, eiiTKeHi oHehl3 rraiirnM6apJihll\ )KOI\. 

M¥H.z:i:a IIlhIHJl:hI.I\ThIH: .z:i:a IIlhIH:hl 6ap. On IIlhIHJl:hll\Thl 6apnhII\ 8aJlaJvtu 

;JJC08apbl J(fPblllblcmaH Tayhm OThip. Con yrniH on )KOFaphI ophIHFa 

KeTepin.z:i:i. 0HhIH: eH):(H{\a Ha6Ha ~-¥l ..i+.il (205+63=268) aTaJIYbI 

oehrn.z:i:a. Oehl eaHFa OHhlH: haH.z:i:11e - (Maenae) caHhIH I\OCaMhI3: 

268+119=487. 0HaH IIIbIFaJl:hI: 487+360=847-~I' 53-cype 6ac 

a51Thl: \.14..1' \j\A>J(.,?= 124+702+21=847. (53-AxMa.z:i:, 61-eype, 6a51T). 

llihIHIIlbIJI rraiiFaM6ap caHhIHa ~YJIHe eaHhIH I\OCaMhI3: 

382+268=650=65x 10 (Aca.z:i:-AphICTaH 6arr). 
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AcnaH I\aKnachI: (80+50)5=650. 
hl.Il.hiphIC (bY-1Y')=(275)+hapMic (Ay~305)+cII.Il,IIK,a Ha-

6Ha (......:i~l. .i,1;!'-=205+63=268) =275+305+268=848=604+208 TeMip 
I\a3hIK,. 

I>ip rnMarna H:)pce A11-MhIChip .uereH ce3.z:i:itt: caH.UhIK. M:)Hi: ll.il>"": 
31 +(40+90+200) =31+330=361=192.5IFHII OH TOFhl3 (19-cype caHa­
ThI, 6ac 6arn :)pin caHhI, Fa)Katthm Chip caHhI Te6eciH,n:eri OH TOFhI3 
(74-cype, 30 a.si:T). 330 caHhIH )KeKe a11caK, 011 6onaL1,h1: 30XII, AH: 
caHhI ( 11) OThI3 KYH.UiK .... 

011 Tatt: lllomrnH HOTaChI: 264· % = 330 . 
I\¥paH,n:aFhI M¥K.arrararrap.n:hIH: anralllK,hI yllleyiH K,apaJihIK,: 

AJ1M-Llr (2,3-cype), AJ1MC=l1il>"" (7-cype), AJ1P-Ll.J. (10,11,12-
cype ). Ocbrnap,n:hIH: :)pK,attchIChIH,UaFhI aifhipMa dpniH ancaK, 6011a­
.UhI: r=M=40, ~c=90, _j=p=200 )KlihIHhl 294-Map)KaH (-"...?.-'-0=294) 
caHhI =Mcp~.J 

A11hrnraH aJIThI cypere C:)HKec Ke6ei1TeMi3. [ AJIM] 
=71X2=142=71 X2-CyH6i11e 

AnMc xl=l61=7(20+26) =43x7-KepiH6eii:TiH )Ken MycaHT 
c.......:iL= 161 TIIa.SIFhl. 

A11p x 3=231x3=693=63><11 - AH: )K:)He naifraM6ap )KaChI. 
o:)pi .ue rnMarna caH,n:ap. 
)J{JihIHhl = 142+ 161+693=996=166x6 
166-I\ayc (9-MyllleJI), 6-MyrnrnpII aJIThIHlllhI KeK. Co11 K,ayc 

Myrne11 Keri. :6¥JI T¥paH K,aK,naHhIH: MepreH Matt:.n:aii:hI (1-cyperri 
K,apatt:hI3 ). 3-cypeT 6oifhIHllla on C=IY' 6¥PhilllhI, caH,n:apbi=60+4= 
=64, HeMece 0+4=4. Capa ce3iHitt: 6achI, )Kon 6achI. On TOFhI3hIHlllhI 
AH:-K,ayc (.!JIY') PaMa3aH atthI.. .. Eacl(a KepiHic aifhi: AttThIJIFaH 53-
">K¥n.Il.hl3 ( AxMa.Il.) cypeciH.Il,e 9-au: .§l.y .§ ~u= I\a6 I\aycaifhrn. 

MbIChip yrnKin MeH Hyx yrnKi11iHitt: K,aThIHaChIHaH dymie 
K,anrnachI aTanaThIH TyciHiK lllhIFa.Il,hI. On TyciHiK eTe Tepett: TapIIx­
TaH Kene )KaTK,aH Ken XaJihIK,Tapra opTaK,, Ta6IIFII-TapIIXII-,Uim1 He­
ri3i 6ap 3aT. Co11 :)ynIIe caH TyciHiriHe 6i3.Il.itt: XaJIK.hIMhI3 .ua opTaK,. 
CoraH TOK,rnnaMhI3. CoraH apHan 4- cypeT )KaCaJI.Il,hI. 0HhI 6i3 
A6aK,-:)YJIIIe TaK. aTa,UhIK,. Ce6e6i «AT 6auJiallblM A6aisKa» L1,ereH 
att:hI3.Il,hIH: Ma3M¥HLI co11 :)ynIIe caH Tycittiritte Ke11e,n:i. OraH KeifiH, 
A1rnah K,anaca, TaFhI opanaMhI3. I\a3ip con ecenTitt: e3iHe KeneMi3. 
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19····-···1-86 

~~,11.r TA ~ - !1FA4{' - ---- - -----~ ........ _ ..... - .. - - - - - -

4- cypeT 

8ym1e l\aThrnacn,rn; 6ip aThI AJIThIH }\11Ma, ChI3hII\ThI rneT­

TiK )!(;)He apaJihII\ ]\aThrnacrn 6oJiy. Eac]\arna a:H:Tl\aH;::i:a ChI3hII\ThI 

Tea eMec eKire 6eJiy. OJI eKi 6eJirneKTia ]\aThIHaChI OHhIH, YJIKeH 

a+e 
6eJIIIIeriMeH 6yriH Chl3hll\ 

a 
]\aTbIHaCbIHa Tea. 5IFHl1: -=--

e a 

0HaH IIILIFa;::i:hI: a 2=as+s2 

M¥HaH s= 1 ;::i:err aJICal\ 6oJia;::i:hi: 

2 • 1 ± f..f.4 1 + '5 - i5 +I 
a - a - l = 0, a = - - 2-- -= --

2 
- ; HeMece a = ~-

Ochrn;::i:aFbI yrn caH;::i:hI TiK 6¥phIIIIThI yrnKm ;::i:err l\apaH:ThIH 

6oJICal\ OJI H¥X yrnKiJii 6oJia.lJ:hI. Ei3;::i:ia XaJII\hIMhI3.1J:hIH. «I\a3hI 

}\¥pTThia 6aChIH.lJ:a KeMe ]\aJIFaH» ;::i:err KeJieTiH aH,hl3hIH.lJ:aFhl KeMeHia 
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Heri3ri 6errMerrepi eKi TeKrne.n;eH T¥pa,n:b1 eKeH: ¥3bIH,[(hIFbI 1200 ap­
lllhIH, Kerr,n:eHeH;i )J(;:rne 6ttiKTiri 600 apIIIbIH. CoHbIH: 6ip y3iK 6e­
TiH arrcal\, on l\OC IIIapIIIbI 6orrMal\. Con l\OC rnapIIIbIHbIH, Keprirni 

6orra,n:h1: J5, jJ:FHH: 12+22=( J5 )2=5. ,ll;eMeK YIIIKiJI rypi 6orra,n:bl: 

1+2+ J5, 6¥PhIIIIb1: 26°34'+63°26'+90°=180°. ocbI YIIIKin.n;ep.z:liH: 
iIIIiHe ChI3hIJJFaH IIIett:6ep epici (r) attThIJIFaH ~yntte I<aThrnac caHhrna 
Tett;: 

J5-1 
r=--

2 

Cyiiip 6¥PhIIIIThitt: ynKeHiH eKire 6erreniK 
63026

' = 31°43' . OcbI 
2 

6¥PbIIIITbIH; Kenett:Keci TaFhI corr I<an.rnacI<a Te1-1;: 

tg31°43'= J5-l = 0 618. 2 , 

AttThIJIFaH 6¥PbIIIIrnp.n;bIH; caH,[(hII\ )l(HbIH M~m.n;epi me.a6epniK 

emneMre c~liKec . .5IFHH sin 26°34· = Js = cos63°26' 6ona,n.b1. 

{
60 = 6xl0 

34±26= 
8=6+2 

60x6=360, HeMece 63+26= {
87 

57=19x3 

89±11 = = 7x11 = - = 81-4 = 77 
{

100 1921 
77 29 

{

30 
11-Aii, 19±11 = 

8 
= 6 + 2 

TaMaIIIa caH,n.ap! 
Ocb1,n:aH oH,n:arnH MhIH; )J(bIJI.D;ap 6¥PbIH, Tgtt:ipi rnparrbrnaH 6e­

pirrreH H¥CI<ay 60HbIHIIIa )J(aCaJIFaH l\¥PhlJlbICTbIH, OChIH,[(aH Tepett: 
Cblpbl 6ap. A,n:aM3aTTbIH; eKiHIIIi aTaChI 6onFaH fl¥xK.a eKi TeK­
rnem l\¥PhIJibIC carr,n:hiphm, coHbI rn6paTI<a l\aIT,[(hlpFaH Pa66h1tt;a 
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rnyKipniK eT. TeKrne I\ar6a ett, 6epiK l\¥PhIJihIC -Kime 6oJiratt;:ca, 

OHhIH, ~6attJihII\ TYPi l\OC TeKrne KeMeL(e rn6paT MOJI. 

0HhIH, aJIL(hIHL(a, TOIIaH cyL(aH 6¥ph1H 6oJIFaH blL(hlphIC 

rraH:raM6apnatt I\<L1FaH yrnKiJI (Macnac) enrneM.n;epi: 3+4+5= 

=12, fi¥PhIIIITaphI 36°52'+53°8'+90°=180°. OHbIH, iIIIiHe Cbl3blJIFaH 
rnett,6ep epici R=l. 

n¥JI yrnKin Ta611raT ranaMhIH Teric I\aMTbIFaH. 8i!TKetti 3-caHhI 

yrnKiJIL(CpLl,eH OT, )KCJI, cy TCKTepi iqi:panraH, 4-caHhI- IIIaprnhl- )KCp­

TeK 6errepi, 5- catth1-6ec6¥ph1rn- )!(¥JILl.hI3 TeK 3arrap 6eiltteci-ocbI 

cattnap.n;aH )KacanraH Fa)KaHbIII rnaprnbrnap: 

c = nfu2 +1) 
2 

c-T¥Pal\TbI caH, n2 -¥H catt1>1. 

n
3 

=3 c
3 

= 3{9+l)=15 
' 2 ' 

ll4 = 4 C4 = 4(16 + 1) = 34 
' 2 ' 

ns = 5, Cs = 5(25 + 1) 65 
2 

)l(m,rabl = 114= 19x6-19 6ac 6ara ~pin cam.1, 1 l 4=1\¥paHHbm 
cype cam,1 aJITbI ece 6ac 6aTa. 

b¥PbIIIITap1>1: 

{
88=62+26 

52±36= 
16 

88-T¥PaH caHbI-TeMip TeK. 

16-A.pa cattaT1>1. 

{

61 
53±8= 

45 

Apa caH1>rna c1>1tt,ap: I~ ~I= 36- I = 35 

45-A.n:aM CaHbl 

54-AH., I\aMap! 
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1:~1=2S -16 = 9 (Macnac ). 

AiiThrnraH eK1 TaMarna yrnKm 6aiinaH1>1c1>1 4-cyperre 
KepcennreH. 

JS 1 . 0 JS+l 
-= rr =sm26 34 R+r=--=l.618 

MbICaJibl s -vs ' 2 
. . 3x4 12 lx2 

YillKlJI)l,ep,llJH: ay)l,aH,1l,ap1>1: SI = -- = --6' s2 = - = 1. 
2 2 2 

Eona.n:1>1: 6+ 1 =7, HeMece 6x 1 =6 
Ocb1 ay)l,aH)l,bI apa I<alli1>IK:TbIF1>1Ha 6eneMi3: 6, 

JS +1 = S+JS = 3 618 = Sn: +l= Sn: +6 
2 2 ' 6 6 

b¥JI TapThIJiblC Kym HrnapaTbl. 
EKeyittitt: 6¥P1>IrnTap1>rnaH. 

{
63°26· = 90° -L6°34· 

36°S2'±26°34' = 
10°18· = 618· 

):(eMeK ;;iynHe I<aThrnacl\a KeJI)l,iK. 
AiiT1>rnraH ;;iynHe caH,1l,ap,a;1>1 6yriHre aiiHan)l,1>1p1>m KepeMi3: 

618+382=1000;382+236=618;329+289=618; 

329-An-paxMaH, 289-An-paxHM ... 
T;;ii:i:ipi eKi )J.YHHe)l,e )l{ap1>rnI<ayrn1>1. 
AiiT1>rnratt l\aT1>rnac caHbIHbIH: TapHxH att;bI3bI 6ap. 0HbI I<;mrn 

ece6i aTatt)l,bI. 
On 6brnaii: Eip aynara 6ip ~ yii I<;o51HhIH )l{i6epin ecipce )l{bIJI­

)l,a (12 aii,lJ,a) Herne I<;mrn 6orrMal\. 
Erep)l,e 6ip nap Ke)l{eK eKi aii)l,aH coi:i: 6ananaiiThIH 6onca. 
Con ecerrTitt: Typitt MhIHa)l,aii catt)l,ap l\aTapbIHaH Ta6yra 6ona)l,bI 

eKeH. 

1+1+2+3+5+8+13+21+34+55+89+144=376 

:6¥JI l\aTap)l,a ;;ip6ip catt an)l,bIH)l,ar1>1 eKi caHHbIH: )l{HhIHbI. Mb1ca­
rr1>1 3+5=8, 5+8=13 TaFhI corraif. 
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Keihttri eK1 caHHhIH. ]\aThrnach! 
89 

aiiThL'IFaH gy;me l\aThrnacK,a 

)l(al\hIH. 
144 =0,618,055 .... 

Oehl ]\arnp,n;hI ottaH gpi )l(aJIFaCTh1pa 6epce aiiThIJiraH gymi:e 
]\aTbrnac]\a )l(al\hIH,n;aii 6epMeK, ,n;grr KerrMeK. 

EcKepTe KeTerriK. K,mrn Myrnerri Aii,n;hIH, MeKeH capatthl. AM:,n;hIH. 
MeTaJihI KYMic, 47, orr Pacyrr ArrrrahThIH, cype caHaThI, AM: HcrraM 
6errrici. EH,n;i IIIhII\I\aH caH,n;hI Kepiai3: 376=47x8=94x6, HeMece 
47(6+2) oM:rran I\apaH,hI3. AT 6aiirraraH A6al\ corr K,mrn AM:-CapaM:hI. 
OchIHhI KeihH TOJihII\ThipaMhI3. Ett,n;i gymi:e I\aTh!HaCThIH. FhIJihIMH . . . 
Herl3rneH MgmMeT KerrnpeMI3. 

3arrap,n;h1H, 6ip Typ,n;eH eKiHIIIi Typre aHHaJIYhI Heri3iH,n;e eKi 
rypre 6erriHe,n;i: 6ipittrnici- .papy (l\hICI\apy)-TY3Y ChI3hII\ 6oiihrnIIIa 
e3repyi (i::) eKiHrnici KHCTO 6:¥pbIIIIThII\ G3repic (y). 

E.prnp,n;hI I\a3ipri FhIJihIM,n;a TiK Kepttey (8) )l(gHe 6erriK -)l(atta­
Ma Kepttey ('r) ,n;en aiihipa,n;hI. E:prnp,n;hII-:1, apachrn 6aM:rraHhICThipaThIH 
epHeK 6ap: 

8=i::E; T= yG 

E-TiK Kepttey errrneyirnTi G-6:¥:PhIIII Kepttey errrneyirni. 
Orrap,n;h!H, apachI 6hrnaii )l(aJiraca,n;hI. E=2G(l +M). 

M¥:H.r:i:a 6i3 µ=cos 22=cos( 45+ 5 2 ), ,n;en ruiaMhI3. p-yM:Kerric 
6.y:phIIII. 

f eOMeXaHHKa,n;a 6i3 OChI epHeKTi MbIHa,n;aii ryp,n;e KeJITip,n;iK: 

1 -µ = -L p; 
2 

Ott,n;a 6hrnai1: 6orrMal\: E=G(2+1)-µ. 
CoiaH 6aH:rraHhICThI -r=crl-P. 
Ty3y Kepttey MeH 6.y:pbIC Kepttey.niH. Heri3iH aTOM,n;ap,n;h!H, npo­

TOH MeH 3JieKTpOH I\03FaJihICTaphrna ¥J\Cac ,n;en l\apayra oH:rraH,n;hII\. 
OrraM: 6orrratt,n;a )l(OFaph1,n;arh1 epHeKTi 6b1rraii )l(a3aMhI3. 

cr==TlP, A=21P, HeMece A=221P )l(ep,n;e 3aT 6errrneKTepi 
apachrn,n;arhI ern}\aH,n;aii yi1Kerric 6orrMaca (p=O), orr yal\Ta eK1 
6emneK TeH;repirre,n;i: 

cr=T ... A=2 tteMece A=22 
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Mhrna.naH: 6ip T;:nKip116e '/Kacarr K:apanhII\: -r=0,6181P; p=27°34' 
-r=0,6291P; p=26°34' 

EKeyiHiH, apachrn,naFhI atthipMa .IJ::_'.)JI 1 K:a.naM (rpa,nyc ). 

27°34'-26°34'=1°=60' 

On a.i1rrhICThII\ rnett:6epniK caH KepceTKirn. 
0Hh1H: atthipMa caHhI 6ona,nh1: 629-618= 11; K:aiiTanaMa Aii caHhI 

IIIhIFa,nhI. On aJIXHMH5InhII\ caHhI. 
MpihI K:aJiaH: TyciHyre 6ona,nh1? 

{

26 
On Mhrnay; 15±11 = 

4 

0HaH :_'.)pi, 22, 33. 
EapnhIFhI: 11x2+22x2+33x1 =22+44+33=99 
TaFhI 6ip Mhlcan; A=zlP"' 55, 847=261P 

p = ln 
55

·
847 

= ln2148 = 0 764 
. 26 ' ' 

p;:::o43°48' 
8yn11e yrnKiJJ 6yphlillhIMeH CaJihICTbipaMh13; 

43°48' -25°48'= 18°= 18x60=1080=54x20 

HeMece TiK 6yphiillTaH atthipMaChI: 

45°-43°48'=1°12'=60+ 12=72=36x2 

AtthipMa K:aThrnachI rnc-TdyniK ece. 5IFHH 1080=72x15 
.D:eMeK illhil\l\aH 6yphiill 3aH;,nhI rneKTe. Eyn M:_'.)CeneHi dpi 

K:apaH: 3eprrey KepeK. OchIFaH 6aiinaHhICThI xa,n11,n=TeMip=TeKrne 
caHaThIHhIH; e3iH yiiKenic 6yph1rn peTiH,ne aJihIII K:apay. 26°;:::o0,4538 
.IJ:OFa. 

l ± 0,4538 = 1,5774- 0,6338. 

KeiiiHri caH,nap,nhI MhIHa ryp.ne anaMhl3: 

1+-1 = .J3 +1 .J3 
.J3 .J3 ' .J3 + 1 

0HaH illhIFa.IJ:hI tg60° = .J3,sin35°16· = ~ . 
. -v3 
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60-rnett;6epJiiK 6¥pbIIII: 60 x 60= 3 600. 
35°16' -TeKrneHitt: opTaJiblK 6¥pbIIIIbI: 

70°32'+109°28'=90°, 35°16'x2=70°32' . 

.D:eMeK, )l(lfbipMa aJIThI caHbI e3rerne M;}H)l.i caH eKeHi KepiHin 

T¥P· 
OJI eypaH)l,aFhI an-Xa)l,H)l.-57-cype, 29 a5IT. )l{JfhIHhI: 

57+57+29=143=13xll HeMece 143x2=286=26x 11 15±11 = {
26 

' 4 

a.JIXHMH5I HerI31. 
2-EaK:apa cypeciHitt: au caHhI 286 (epKern cypeHitt: epKern a5IT 

caHhI, 5IFHH ett; Ken a5IT caHbI). 
EKi cypeHi ca.rrhICTbipbm K:apanbII\: 
54-Arr-I\aMap )!(;}He 57-Arr-xa)l,H)l, 

54+ 31 + 340 +55=480 
371 ' 

57 + 57+29=143, 
111+428+84 = 623 

TaMarna caH,1l,ap 111 =37x3-cy H:eci MHKaHJI caHhI 

422=214x2=1Q7x4 ()l{ayhap, I\b13) 1::1=64-16 = 48 . 

132-)l(ypeK 
OcbIH)l,aFhl Heri3ri eKi caHHaH IIIhIFa)l,bI: 

{
80 = 40x2 

54+26 = 
- 28=7x4 · 

. (EcTe 6onchIH 54 TeMip moTorrTaphIHhIH; ett; )l(ett;iJI 6eJirneri). 
80-cbrnan caHhI. OJI eKimni (2) acrraH F¥Tapa,1l,-AHK,hI3 MeTa­

JihI (<l>apa6 MeTa.rrhI). OJI T¥paH :[\aK,naHbIH; eKi 6ocarncbI. 0HbIH: 
Maa.n;alirnacbI MylllTapH-lllott;aH: aJIThIHlllbI (6) acnaH, OHhIH: MeTa­
JihI KaJ.IaHbI SO. 

EKeyiH, 5IFHH 2,6 K8KTep.1l.itt:, MeTaJI)l.apbrn I\OCaMh13: 80+50=13-
0=26x5, 5IFHH COJI )l{JfblpMa aJIThIFa KeJI)l,iK, COJI 6ec cpapb13Fa KeJI)l,iK, 
coJI T;}tt;ipiHe arrapaThIH AcrraH K,aKnachrna KeJI)l,iK. 
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TaMawaHhI MhIHa)J,aH Kepitt:i3. Apa6wa ¢aphI3-Kemrre Typi ¢a­
PY3~..JJ~80+200+6+800=1086. 

EH)J,i :>I<I1bipMa aJIThI .n:ereH ce3)J,itt: apa6rna TypiH aJihm cOHhIH: 
caHL(bll\ M;;lHIH lllbIFapCal\, )J,;:JJI OChI caH llihIFa)J,hI: 

)1(11b1pl\1a - .c...:;, ..JJ..J=626=rarnypH=[20]. 
AnTb1- ..... W=460=caT=rnc=[ 6]. 
)l(HblpMa aJIThI=..9_)~1086=[26] =¢apy3. 
FanaMHhIH: KiH)J,iri, a.n;aMHhIH: ThIHhIChI 6onraH TeMip=xa.ri;tt.ri;=-

26 ... FhIJihIMHhIH,, 11cnaMHhltt: 6ec rraphI3hI con:80+50=26x5. 
T¥paH ;:iyn11eciHe T;:itt:ipiM 6ip Ke3)J,e COHhI 6in.z:i;ipreH. CottaH Ke­

nin TeMip l\a3hII\, T¥paH I\aK:rra rycittiri 6enrini 6onraH. 
0HhI eKimrri ryp.n:e 6hrnaH: )J{a3aMhI3: 

1086x5=5430=181x30 

30-rne1-1:6ep caHhI FaJiaMH ca.n:aJ\=)l{aJ\, OHhI ¥CTaraH xaK:: 
30x 12=360. OJI att.D;hIH: a5IJI.LJ;aMaChI - 0Tb1pap)J,a OTbI3 6arr con. 181-
l\tal\aM=....i4-=ophrn-0Th1pap. 

OcbI ophrnn:a ranaMH caH - J\¥paH caHhI lllbIFa)J,bI. On Mbrnay 
(19x6=114 cype caHbI). 

1086xl9=20634=18Ix114. 

0HhI 6hrnai1: 6ip )J{a3aJihII\: 

91x54+393x40=4914+15720=20634 

M¥H,n;a 91-An-lliaMCH (KyH), 54-An-l\aMap (AH:), 393-)J{eTi xar 
KeKTiH: MeTan,i:i:apbI-Mara,LJ;aHhI, 40+rrai1raM6ap caHbI. 

Fa)Katthm J\1¥F)l{H3aHbI oi1:narr K;apatt:hI3. 
TeKcepitt:i3 ..... 
TaFhI 6ip TaMallla caH: 

2(678+623+806)=4214=602x7 

678-A6ai1: caHhI, 623-eKi cype )J{HbIH caHhI (54)+(57), 806-Tyr­
ToT caHhI, 602-19-cype )J{HhIH caHhI. Oi1:narr K:apatt;bl3 He MaFhIHa 
6ap? 

19x7 0ChIHL(aFhI Kei-iiHri CaHHaH IllbIFa)J,bJ: -- = 133 = tg53°8· = n. 
100 ' 

53°8'-MbIChlp yrnKiJI 6¥PhlllihI, 1,33=n cy)l.hIH; c;:iyne 6¥PbIC 
6¥pblllibl. 

244 



CoHbIH. 6apiH 6oJI)KaFaH T¥paH .naHaCbI A6aK.rren aT KOMbm acnaH 
6en.neciH 6enrinenTi (AT 6aH:na.I(bJM A6aKK:a .. ) COHbI KepceTeJJ,i. AT 
.nereHi )KeTi xaT KeK, OHbIH. 6ipimnici AH:. 51rntt: AH: 6acb1, )J(bIJT 6achr, 
ecerr 6acbI, FhinhIM 6acbr. CoHhIH. a5rn.I(aMacbr-6en.neci-capai1h1 Capa­
TaH-l\05lH )KOJibIH.I(a. CoHbI aTaraH A6al\ )],en. Apa6rnp OHbI OTTbII\, 
)Ken.ney opHbI-MHrnacp ( ..... ~.l--~=220) arnraH. Con 6olihrnllla OJI Ka3ipri 
FbIJlbIM,I(a OTTbll\ 60JibIIl l\aJI.I(bl. 

A6al\ ce3iHitt. caH.I(bIK MaHi 6oJia)l,bI: 
1+2+1+100=104=52x2=26x4, 5£FHH rnpT rnraH TeMip (xarm.u), 

T¥PaH K,al\rraHhIH. TepT Tapa6bI, rnpT 6¥pbllllbl, )Kep caHbI-IllaprnbI 
:>Kai\. K,aF6a TeKrne 6eTi ... Oprn.na TaFhI coJI TeMip l\a3hII\. 

Apa6rna MHrnacp ( OTTbII\) caHbI 220 eKeyiH 1<ocaMbI3: 

{
324=54x6=108x3 

220±104 = 
116=29x4 

l\ocaH:, Aii caHbI, Xal\ caHhI. 29-MbIC, IllonrraH Mara.naHbI. 
AH: MeH IllonrraH l\aTap ocE>rn.na. CoHbIMeH l\aTap f.yrapa)lThIH.­

<l>apa6ThIH. .LJ:OC caHbl 220: 

{
8 88 = 444 x 2 = 222 x 4 = 111 x 8 

626±262 = 
364=91x4 

2·36-7=252x2=36· 14=504 .r:i:oc caH.bI K,aH TaMbip.LJ:bIH: e3eK caH.bI 
(reMorno6H:H caH.bI). 

FanaMH.bIH. ra:>KaH.bIIT Maceneci OCbIH)la:ii TepeILUe )KaTb1p. EH.ni 
con ay1rne l\aTbIC caHbIHbIH: K.a3ipri FbinbIM.LJ:aFhI opHbI JKaHbIH.Ua a3 
MaJIIMeT. 

,ll,oPEJKE-oYJIHE CAHhl 

K,a3ipri MailIH:HaJihIK. ecen K¥PbIJ1bIChI 6ip caH)lbI Heri3re anbrn, 
coH.bIH; .napeJKe caHbIH Hen caHbI eTin any.ua. I(aH.nai1 caH 6oJica 
.rra HeJI .llape:>Ke,ne 6ona.UbI 6ipniK. CoHbIMeH MarmrnaHhIH. ece6iHe 
6apnhII< caH,nap 6ipniK neH Hen 6epine.ui. 

Heri3ri caH peTiH)le eKiJiiK aJibIHa)lbI. 51rntt: Marn1rna ece6iHJ1eri 

eKi.riiK :ncyiie .rrereHi ochI. 
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4 q 10 11 12 13 14 15 16 17 18 
000 000 000 000 001 001 001 001 010 010 010 010 011 
00 01 10 11 00 01 :o 11 00 01 10 11 00 

Oil OJI Oil 100 100 JOO 
01 JO 11 00 01 11 

Kei1iHri 3eprreynepre K,aparatt,L(a ecerr Heri3iHe eKiniK (2) eMec, 

gymi:eniK K,aThrnac caH anaTbIH 6onca, ecerrTiH; .n;gnJJJrI Kerr apTaTbI-

( 
JS +lJK 

Hhl MgniM 6onhIII OTblp. MbICaJihI OHJl.a -2- 6ony KepeK. 

- J 5 + 1 -.1 5 + 1 -/ 5 + 1 
[ 

/ )o [ ~ )I [ r:: )2 
MbICaJibJ= -2-- =l, -2- =1,618, 2- =2,618, 

On 03i TycittiKTi .n;e. 8ym1e I(aTbIHac rn6ttrn hII(IIIaMJl.hI ytt.n;ecTiK 

6ony.n;aH IIIhII(I(aH Hgpce. 

0HhIH; eptteri e.H; hII(IIIaMJl.hI. 

x2-x-1=0 

0ChIMeH 6aH:naHhICThI gyntte I(aThIHaC ece6i .n:y1rne )l(Y31JI1K 

FbIJihIMJl.a 3op ophIH any.n;a. M¥tt.n:arhI )l(aH;caI( Mgcene Eyporra en.n;e­

pi, coraH eniKTereH 6acK:a Kerr en.n;ep, OChI attThIJIFaH gyntte K:aThIHac 

caHJl.hI <D1160Haqq11 caHhI .n;err )l(ypri3y.n;e. PacbIHJl.a HTaJIH5.lnhII\ 

FaJihIM Jleottap.n;o IlmattcKHH ( 1180-1240) BoHaqqif, Arr)l(Hp.n;e 

apa6 Me.n;pececiH.n;e OK,hIFaH. Apa6wara eniKTerr H6H BoHaqqif arn­

nhIII, COHaH <Dtt6oHaqqlf HhICIIhI aJIFaH. 1202 )l(gHe 1228 )l(bIJIJl.aphI 

«A6aK:» Kirn6hrn )l(a3FaH (Liber Abacdi). 

OtthIH anrarnK:hI el{6eri apa6 MaTeMaTttKaChIH naThIH TiniHe ay­

.n:apy 6onratt. 8yntte K,aThIHac, I\mrn ece6i cott.n;a )l(a3hIJIFaH. 0HhIH 

6apJJbII( MaFJJ-¥:MaThI apa6wa.n;aH, HCJJaM fhIJihIMJl.apbIHaH aJihIHFaHhI 

aHl\hlH OHhl 6apJJhII( XaJihII( 6ine.n;i, OHhl <D1160HaqqJI e3i .n;e aIIIbIK, 

attTK,aH. 

BipaI< KeihHri Ke3.n;e HcnaMJl.hJ )l(ayhm TaCTarr, 03.n;epiHeH 6a­

CTay 6ipcbUibipa eyporranhJI(Tapra g.n;eTKe aH:HanraH. Con 6otthIHWa 

aH:ThrnraH gyn11e caHhIH onap <D1160Haqq11 caHhl .n;err )l(ypri3y.n;e . 

.6¥JI Mgcenettil{, A6aK,TaH 6acrnrr, apa6rnp apK,hIJihl 6i3.n;eH 

rnparaHbJ attI(hIH. Ottbl TOJJhJI( JJ.;:Jnen.n;eyre 6ona.n;hl. On )l(aFhIH K,051 
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T¥prattna <D116ottaqq11.r:lia TiKenei1 nai1nanattraH ea6eKTepiHitt: 6ipi 
gn-<Dapa611neH anbrnraH. 

Bn-<Dapa611 e3rn1a MaTeMaTHKanbII\ ea6eKTepiHne gyntte 

_[\aTbJHaCbIHa 30p MgH 6epin 3eprrereH, ,ll,aMbIT_[\aH )J(gJ-Ie Kett: 

rypne I\OnnattraH. AnnbrMeH gyn11e _[\aTbrnac ece6iH e3iH.UiK caH 

nen TaHbIFaH con gn-<Dapa6tt. CoraH 6ai1naHbICTbI oHaH Kei1iH 

OHbl reoMeTpmrnbII\ ecenTepne Ken I\On.D,aHFaH, acTpOHOMHHnbIK, 

apx11TeKTypanblI\, MY3bIKanbII\ 3eprreynepne I\On.D,aHFaH. Oprn 

A3mIHbIH: apx11TeKTypanblI\ J\¥pbrnb1crnpbrnna gn-<Dapafornia 

gyn11eniK caH ynrici Kett: opbrn anraHbl ngnennettin OTbip. Ocbr­

napMeH 6ai1naHblCTbl ai1TbrnFaH caH,ll,bI gn-<Dapa611 caHbI nen ai1Ty 

aHbII\. 

CoHblMeH, «A6al\» MgceneciH 6yrittri FbrnbIM.D,a )J(OFapbI 

.u;;ipe)Kere, IIIbIH.D,bII\ )J(OnbIMeH .D,aMbITY 30p Mgcene. 

0Cbl aHTbinFaH.D,apMeH 6ai1naHbICTbI 6i3 reoMexaHHKa.D,a 6ip 

ecen KecTeciH )J(a3FaH eniK. CottbIH: tteri3iH KenTipeMi3. 

AttThrnraH enIIIeyiIII eptteK 6oH:hrnIIIa µ=cos20 nerr ancal\. OtthIH: 

;;ipTypni e3repicTepi MeH 3aTTbIH: Kepttey _[\ac11eTi e3repeTiHi 6enrini. 

Con 6ottbIHIIIa yIII rypni TOnI\hIH epHeriH an,ll,hll\. 

1) . 20 20 sin 2 e sm , tg , . 
2 l+sm e 

Oehl yIII Chl3hII\Thl TiK 6¥Phill1Thl TepTKynnitt; rnpT 6¥PhlIIIhIHaH 

6epceK, OHhIH: aynattbl Teric I\aMTbrnanhr. TepTKyn,ri;ia ¥3hIHhl ~ = 90°, 
2 

etti 1. AttThrnraH yIII epHeKTitt: 6ac_[\a yIII 6¥PhlIIITaFhl rypnepi: 

2) cos20, l-tg20, ~ 2 e ' 
l+sm 

1 
3) sin20, 1+cos28 , 1- ctg20, 

20 cos28 20 4) cos , 2 8 
, ctg . 

l+cos 

Oehl Chl3bII\ThIH: opTachrnna yIII Chl3hlI\ThIH: ryi1icKeH )KepitteH 

IIIapIIIhI rraH:na 6ona,lJ,hI. Con opTanhlI\ IIIapIIIbIHhlH: 6¥phIIIITapb1 

aH:ThrnFaH ;;iyn11e caHhI 6onhm Ta6hma,lJ,hI. 
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5Irn11 ¥3bIH 6otthIH.Ua 38°10', 51°50', Kerr,neHett: 6aFhITTa 0,382, 
0,618. 

Orrap,naH lllbIFa.LJ,hI: 

0,382+0,618= 3-.JS + .J5-l =l, 38°10'+51°50'=90°= ~. 
2 2 

(5-cyperri l\apatt:hI3). 

MµI,na sin38°10'= cos51°50'=0,618 
On cyperri TepT 6¥pbIIIIThI 6ip HOl\aTl\a )l(HHaCal\, oHaH d,neMi 

ryrr,n:i epHeK lllhIFa,nhI (6-cypeT). 
E¥Jiap.LJ,bIH: Tepett: Tarr,n:ayhl KerrellleKTitt: ici 6onap ,nereH YMiT 

6ap. Ei3.llitt: d3ipllle ic )l(y3iH,ne l\OJl.llaHy d,niciMi3 Mhrnay. 
Oprn.llaFhI lllapIIIbI l\a6aT 3aTThIH: 6ip TYP.lleH eKimuire 

aH:Harry,n:aFhI aparrbII\, aparrac aH:MaFbI. 0HaH TeMeH,neri 6erriM 3aTTbIH: 
l\hICbIJIY ay)l,aHbI OHaH )l(OFapFbIChI OHbIH: ¥3apy-C03bIJIY ay,naHbl. 
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6-cypeT 

MbICaJibI cos28=cos2 €5 ± fi) 
cos2

( 45+~/2), ycTiH.z:i;e cos2 
( 45-5/2). 

6onFaH.z:i;a, 

CoraH 6aiinaHbICThI 6acK:anapbI .ua e3repMeK. 

aCTbIH)la 

OpTanbII\ aym1e rnaprnbIHhIH; )l(al\Tay ChI3hIFhIH oprn Menrnep 
MeH 6yTiH caH TypiH)le 236 .uerr anaMhI3, OHhI KyH cpa1rnKyH =6on 
.ue.z:i;i 6on.z:i;hI «(.S.u ¥JLJ=236)» .uerr Tycittyre 6ona.z:i;hI. OraH caiiKec, 
ott;)lhI con.z:i;hI Tett;cenic 6¥pbilllhI 6ona;::i:h1 13°32' oHaH lllhIFa)lbI: 70°-
32'=570+ 13°32'. 

hl.¥H;::i:a 7 0°3 2, TeKllleHitt; (I\aF6aHbIH;)-TeMi p.z:i;itt;-xa)lH)lTbIH;, 
)l(ep.z:i;itt; opTaJiblI( 6¥Phllllhl, }JFHH: 70°32'+109°28 '=90°. 

249 



7-cypeT 

57=19x3, an-xa,LJJfn. On 6onanh1: 
847 

=tg57°. 
550 

5IFHH TeMip (xanttn) aTOMHbIH; 6emneK )JG'.)He 6yriH caHnapbI 

K;aTbIChI: 
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A=55,847 

TeMip cattaThIH rnaprnhIHhIH; iKaK;Tay ChI3hIFhIHa .K,ocaMhI3: 

{
262=131x2 

236±26 = 
210=3x7·10 

OttaH IIIhIFanhl 262x3=786 6ac 6aTa caHbI. 



OcbI caHFa )l(HbipMa [20] caHbIH l\OCaMbI3: 

{
888 = 444x2=222x4=111 x8 

626±262 = 
364=91x4 

l\aH.J:i:aM: ::i,n:eMi MaFbIHaJibI caH,n:ap, 222-HHcacp rn.n:anaTTeaipe1rria 
TepT 6¥pbilllbI KyH c::iyrreciMeH )KattbIJIFaH (91-Arr-lllaMc11=KyH). 
HaFbI3 FaJiaMM MaK:aM (7- cypeT). 

TaFbI 6ip caH cornH 6aM:rraHbICTbI, j{FHM aJITbIHbI - caT caHbIH 
[6] l\OCaMbI3: 

888+460=1348=1000+348=618+382+348 

Arr-paxMaH an-paxMM, l\¥paH, H¥P MpcaMMe,n: HeMece 
626+460=1086 

~322 = 661x2 (Jl{a~cblflbl~ KeJZmipyuli) (Ka</Jawz-xacaHambz) 
1086 ±236 = 

{ 850 17 x 50 Mapux (ApaucaHbz) 

661 ==.S.\Ju- lb.......ilw 

T::iaip.n:ia 6¥i1:phIFbI-cpapbI3,n:ap opbIH.LJ:aJIYbI .n:a eKi .n:ytt11e.n:e 6ip-
.n:ei1: )KaK:CbIJibII\. 

Arrrrahrn lllYKip. 
lllbIH.LJ:hIFbIH 6inYllli Arrnah. 
OM:nay KepeK. 22/IV-1995 
TaFbI 6ip epHeK: 

661+382x2+5995=661+764+5995=6420=1070x6=214x30 

5995 AE)l{)l caHbI, 1070-Macnac, 214-)l{ayhap. 30 0Tbipap.n:a 
0Tbl3 6arr, j{FHM 30xl2=360. 

fanaMM ecerr apl\bIJibI (AE)l{)l), l\¥paH K::ipiM apl\bIJihI T::iaipiM 
eKi .n:ytt11ere )Kal\CbIJibII\ )KapbrnK:arr 8¥Phrn lllalllTbI, rr::>K )l{ayhapbIH 
rnpaTibI. Con ¥JibI 6aK:bITK:a arrapaTbIH ea TYPa )KOJI l\¥paH )KOJlbI 
.n:ereH MaFbIHa rya,n:bI. ,z:i:iH .n:e, FbIJihIM .n:a coH,Ua. 

ArrnahK:a lllyxip. 
::in-MalllaHM 22/IV-1995. [..;-,A.•A]-~a 
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JKETIHIIII 1>0rET 

J\¥paHJ:i:a cype aThI An-AFpacp 6ererrep ;::i:ereH. CoHhI )l(eTi 6ereT 

peTiH;::i:e mnapaT eTinreH 6onap ;::i:ereH oil Kene;::i:i. 8H:TKeHi )l(eTi caHhI, 

l\aH:rnnaMa caH, ca6HF, )KypeK caHhI (}\ana6)!l'-:-l =Ca6HF~~=l32). 
Con cype;::i:e 6ip Heri3ri l\03FanaThIH Mgcene a.n.aMHhitt: ¥5IThI 

-Ap-¥5IThIH cal\TaY Mgceneci. Ty 6acrn a;::i:aMHhitt: )l(aHHaH IllhIFY 

ce6e6iHitt: e3i caHTaHHhH:( a3FhIPYhIMeH con ap-¥»TThI )Kepi - a6hI­

pOHhIH allll\aH;::i:hII\ 6onrnHhI coH;::i:a aiIThrna;::i:hI. CornH ce6err 6onrnH 

arnlll )l(eMici aifThrna;::i:hI. 

EKiHilli )l(aFhIHaH FhinhIM;::i:ap;::i:hifl Heri3iH canrnH hI;::i:hiphIC 

rraiirnM6ap.n.hm 6ip epHeri TOl\hIMa KHiM )l(acaylllhI 6onrnH . .51FHH 

a6b1poH: )l(a6YllihI Tal\YMhIK, Kicire yH:peTyllli 6onrnH. OchIMeH 6aii­

naHhICThI on KiCiHitt: 6ip HhICilhl aThI-f¥fapa;::i:-ApMbIC 6onrnH. 

Ap+MhIC ;::i:ereH ce3.n.ia Heri3i KepiH6ec, )l(a6hII\ .n.ereH MaFhrna;::i:a. 

,ll,eMeK a6h1poif )Ka6ylllhI ;::i:ereH MaFhrna;::i:a .n.err 6ineMi3. MhIC -Heri3 

;::i:ereH ce3. CoH;::i:a ApMhIC ApnhI ;::i:ereH MaFhrna;::i:a. 

bl;::i:hiphICThI epTe;::i:eri MhIChip-fpeK att:hI3hrn;::i:a ToT gynHe ;::i:ece;::i:i. 

Oehl ce3;::i:i ToT-TyT..:i 3w aFalllhI, jffHH )l{i6eK aFalllhI MaFhrnachrn,11,a 

TyciHyre 6onap ;::i:ereH oii Kene;::i:i. 8iiTKeHi TOl\hIMa KHiMHiH; ea Ta­

Mallla Ta3aChI con )l(i6eKrreH 6aifnaHhICThI rnii. Apa6Illa )Ki6eKTi K,hI3 

;::i:eH:;::i:i. CoH;::i:a 6i3;::i:ia I\hI3-)l{i6eK ;::i:ereHiMi3 6ip MaFhIHa;::i:a. 

ApMhICThm eKiHilli 6yhIHhI MhIC Heri3 ;::i:e;::i:iK. On KyHHeH 6epri 

ylll acrraHHhifl Heri3i ;::i:ereH MaFhrna;::i:a. MeTan )l(aFhIHaH anrnH;::i:a on 

MhIC (29) yrniHilli acrraH-lllonrraH MeTanhI. BipiHilli acrraH Aii MeTa­

nhI K yMic ( 4 7) OHhI I\YMhIC, 51FHH al\ MhIC .n:err 6ine.n:i. 

EKiHilli acrraH AttK,hI3 MeTanhI Chrnarr (80), OHhI CYMhIC, HFHH 

C¥Hhll\ MhIC ;::i:err 6inreH. 

CoHhIMeH ApMhIC gynHe aHa MaFhrnachrn;::i:aFhI ~JJ:hI3. On 

gynHe I\hI3-)l{i6eK )Ki6i a6hipoH: cal\TaHJJ:hI, A;::i:aM;::i:hIK, ap ca:K,TaHJJ:hI. 

On Taa lllonrraH-TaachII\. fpeKTep;::i:ia att:hI3;::i:aphrn;::i:aFhI con ApMhIC­

AttK,hI3-lllonrraHrn MaFhrnanac, TirrTi yH;::i:ec ;::i:eyre 6ona;::i:h1: ApH+­

aH;::i:a-gynHe (ApnhI) aHa OHhitt: l\aCHeTTi )Ki6iMeH Teceii )l(eTi l\a6aT 

rnpnh1 capaif;::i:aH aMaH IllhIFa)lhI. 0HhH:( Ta)l(hI (~JJ:hI3) MmaHrn 

rypa Kene;::i:i. ,ll,eMeK ll101maH :µi:chrna )l(aK,hIH. 

ToT ce3iHitt: caHJJ:bIK: MgHi 806=.:i 3W=400+6+400=806. OcbIFaH 

Ap caHbIH K:ocaMhl3 (ly=I +200=201) 
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{
1007 = 19 x 53 

806+201 = 
- 605=11 2 x 5 

19-oH TOFbI3 6ac 6arn caHbI. 
53-AJI-~bIM-)l(pi.IJ:bl3-AXMa,[( (rraH:rnM6ap ~.IJ:bI3bI). 0HbIH: 

aHTibIK. caHbI (6ac anbI). 
847. 0HaH IllbIFa,[(bl: 

847 7xl12 7 
605 = 5xl12 =S 

HeMece 5x847=605x7=4335=3960+275=360xII+25xII= 
=(360+25)11=385xII=35xI21 

TaMallla C;;}HKecTiK. 
l<,bICK,aCbIHaH aifTI<;aH,[(a 3ynHe I<bI3 l{,bI3 )l{i6eK-AprraH,[(a=ApH­

+aH,[(a=ApH+aHa ApaaHa fopi 6ip MaFbrna.n:aH .n:err 6ineMi3. 
EpTe.n:eri 3¥JII<apHaHbIHHbIH: Marny CapaHhIH.IJ:aFbI dym1e aHaHbHl 

)l(i6eK )l(i6i K:aJiaH: MaTaJIFaHbIH ( opanrnHbIH) KepceTeTiH 8-cyperri 

8-cypeT 
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KeJITipeMi3. 0HhIH. Heri3ri 6eifHeci epTe 3aMaH)laFhI Kirnrrrnp,n:aH 
aJihlHFaH. 0HhIH. acrraH)lhll\ TyciHiriH 6i3 6epeMi3. 01\Ylllhl rriKipiH 
ai1Ta )KaTap. 

M¥H.Il.a )KeTi xaT l\¥l)hlJihIC )KeTi xaT K6K MhICaJibl 6ony KepeK. 
OrnH KipreH a,n:aM COJI )KeTi xaTibl Teric aHHaJihIII lllhII\IlaH OHaH 
)!(OJI Tayhlrr lllhIFa aJIMaH)lhl. 

Ett. aJI)lbIMeH ecKe anaThIH H~pce on capatt.IJ,bIH. eciri-I\al\rrachI 
yIIIiHIIIi xarraH aIIIbIJia.IJ,bl. 0HhIH. aTbl FaJiaMH T¥Pal\ OT OIIIaFbl opbIH 
YIIIKiJI)leH T¥Pa.IJ,hl. On Tatt. IllonrraHhl. Ophrn Heri3i ai1ThIJia)lhI, 
hl.UbipbIC rrai1rnM6ap,n:hIH. HhICIIhI aThI Macnac-..:ill.'.:..i =1070 OChIFaH 
6aM:naHbICThI 6onca KepeK. 

0HaH eKiHIIIi xaTI\a, oHaH 6ipiHIIIi xaTI\a )KeTe,n:i. IllonrraH­
AM:I\bl3-AM:. l>¥Jiap KyHHeH 6epri iIIIKi IIIbipal\Tap. 0HaH Kei1iH 
oprn,n:aFhI KyHre Kenirr, OHhI aM:Hanhm eTirr )KeTiHIIIi xaTI\a IIIhIFa)lbI. 
0HaH Kyttre I\apaM: I\ai1Ta TeMeH,n:err aJIThIHIIIhIFa, oHaH 6eciHIIIire 
Tyce,n:i. On 6eciHIIIi,n:eH Capatt)lbIH. opTaJihII\ TaFhIHa )l(eTe,n:i. 0HaH 
KettiH ChIPTI\a lllhIFY )1(0Jlhl aHTblJIFaHFa KepiciHIIIe. 

CoHhIMeH peT MbrnarnH Kene,n:i. 
3-2-1-4-7-6-5 
3+--2+--l+--4+--7+--6+-5 
6-4-2-8-14-12-10 
[12]- 8[36]:=::12+8+36=20+36=56=8x7 
Eri3 )le ceri3 MaFbIHaChl OChIH)la OChIJiap)lbIH. MaFa)laHHbIH. 

(MeTaJI)lhII\) caHhIH I\OCI\aH,n:a 6ac 6aTa caHhI IIIhIFa,n:hl: 
2(29+80+47+79+82+50+26)=393x2=786. 
Ap-11MaHHhn~ -AprraH.IJ,a )l(i6itt.- Tal\YaJihII\ KMiMiH. apl\hIJihI 

T~tt.ipiHiH. An-paxMaH An-pax11M )l(al\CbIJlbIFbIHa )l(eTecitt. ,n:ereH 
MaFbIHa lllhIFa)lbl. 

)l{eTi xaT MaTay I\aTaphI ,n:ereH TyciHiKKe nattbII\Tarr eKi cype,n:eH 
mIT KeJITipeMi3: 7-An-aFpa<P; 37-An-Ca<PaT: 37+603+ 182=822. y 
anca<PaT ca<Pa=6+603+ 171 =780 OHaH IIIhIFa)lhI. 

822+780+360=1962=109x18: OHaH IIIbIFa)lbI (09x55=5995(­
AE)l{)J,); eKiHIIIi )l(aFbIHaH 
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{
180 = 90x2 

109±71 = 
38=19x2 



n¥JI apa.IJ.a 360 rneH.6ep caHbI. CoHbIMeH 1<amp OJI 56-cypeHiH 
6ac )J(HhIH caHhI: 56+208+96=360. (208=}\a:JhJK=52x4). 

OJI 56 Mamy capatthIHaH lllhII\ThI: 12+8+36=56 coHhIMeH Kamp 
OJI AJI-YaK;I-ff )1(¥JI.IJ.h13.ll.bI acrraH I\¥PhIJihIChrnaH rH6paT aJI ,IJ.ereH 
MaFHa,IJ.aFbI a}IT. 

TarhI 6ip caH: 822+780=1602=89xl8 

0HaH lllhIFa,ll.bI 89 ± 18 = . {
I07-Kb13 

71-A+J1 +M 

EceneceK 6ona,IJ.hI 107x2=214-)Kayhap, 71 x2=142-cytt6iJie, 
71 x4=284-F¥fapa,IJ.-<Dapa6. 

Apa6 TiJiitt.r:i:e )KeTeKrni )Kin (PahI.ll. xttr-(_;l.i) ~) TYCiHiri 
6ap. l\a3al\rna Ti3riH HeMece IIIhrn6h1p Marhrnachrn.r:i:a. Mamy.r:i:arbI 
l\hI3)Ki6eKTiH. ApHaH.r:i:aphI con MarhIHa;::i:a arryra 6ona,IJ.hI. 

n¥JI apa.IJ.a mrhI 6ip oi1ra aJiaThrn Hgpce ca.r:i:al\ThIH: KepMe )Ki6i. 
Ca,IJ.al\ rneH.6ep eJirneyi 6oJiraH.r:i:a - }\aye 6oJiraH.r:i:a con ca.r:i:al\ThII-1. 

e3iH 6ei1Henerr T¥PFaH OHhII-1. Kepttey Keprirn )Ki6i roi1. Con 6oi1hrn­
rna OJI 6enri ecerr FhIJihIMhIHJJ,a )Ktt6=)KatthI aTaJihm rneH.6ep illliH,r:i:eri 
KeneH:Ke 6uiKTiriHiH. enllleyi 6onhm aJihIHa.Ubl. 0HbI eyporralJbI.Kmp 
KettiH CHHYC am,IJ.bl. 

Con CHHyc - )KH6 TycittiriH, OHbIH. 3aH.bIH (Teopel\mchrn) 3epT­
Terr, FhIJihIMra aJirarn Kipri3reH a;iaM A6y-Hachip gn-<Dapa6H. OJI 
e3i FhIJibIMHhII-1. TaMarna tteri3i 6onhm Tafo,rna;ihI. 

Oi1narr K,apacaK, )Kin ()Ki6) .uereH ce3;iitt, e3i coJI )Ki6eKTeH 
lllhIK,K,aH 6ony KepeK, OH)J,aFbI eKi ( eK-a.K) ;iereH )KaJiray COJI )KiIITiH. 
K,OChIMrna cHrraThI 6onca KepeK. MhICaJihI erinreH ( ararnTaH) lllhIK,K,aH 
MarhrnachrnJJ,a HeMece acrraHJJ,hII\ - )1(¥JI)],hI3.IJ.hIK, Marhrnachrn;ia TyT 
(rnT...:i_,w) ararnhrna 6ai1naHhICThI. 

Con j}(irr emueyiH K,OJIJJ,aHhm K,apaJihIK,. TiK 6¥philllThI yrnKiJI 

)Ki6i 6ona,n:hI 132 = 0.3794 =sin 22°18· . 
348 

0HaH lllbIFa,IJ.hI: 22°18'+ 19°28'=41°46' 

58°46'-41°46'=17°=17x60=1020=340x3. 

58°46'-gynHe yrnKiJI.IJ.ia opTaJihIK, 6¥philllhI, 109°28'=90°+ 
+ 19°28'- TeKrneHiH, - l\ar6aHhIH. opTaJihIK, 6¥PhilllhI 340-1\aMap 
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(Ail) caHbI. 192= 12x 11-:>KypeK-:>KeTi (lk..,.i~t) 348-lll¥Fna­
M¥1\apal\=Ii¥pM¥XaMMa,D, caHbI. (29x12=348-;:m-<Dapa6H III¥Fnacb1 
- oilbIC ailttach1). 

EKeyiH KOCailbIK: 

{
480 =48x10 

348±132 = 
216 = 54 x 108 x 2 

TaMarna eKi caH TYilicKeH. 
480-An-l\aMap (Ail) cypettitt; - 54-cypeHitt;) 6ac :>KlfbIH caHbl: 

54+ 31 +340 +55=480 
371 

EKiHrnici TaFhI con TepT ece, HeMece I\oc Ail Xal\ caHbI. 
0Cbl yrneyiH 6ipre l\OCaMbl3. 

340x3+480+54x41020+480+216=1716=1716=286x6= 

=26xIIx6=26x66=52x39 

286 eKittrni 6al\apa cypecittitt; ( epKern cypeHiH:) rui:T caHbI, TeMip 
AH: (26x 11 ) ..... 

T 6 . . {26 a HFH Her13n 3au 15±11 = 
4 

. 

On aJITbI eceneHreH. AnTbI-FaJiaMH 6ac rneu6ep caHhI. OcoI caT 
caHhI. .51rnH 460=92x5 (rraiirnM6ap,D,bIU eciM caHbI, 6ec rrapoI36eH 
ecenettreH). <DapbI3,D,ap caHbIHa rraiirnM6ap :>KaCbIH KaMin ecenen 
l\OCaMbl3. 

1086+63xIO=l085+630=1716 .. 

AilThrnFaH caHFa opaJI,D,bII\. 
,[(yHHe 6ererrepiHeH aMaH K.¥1'1\apaThIH }\acHeTTi :>KaH :>KYifeciHiU 

Ha3iK :>Ki6i OCbIH,D,a. On [26]+630=52x33 
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EcTe 6orrcorn 1

63
1 = 36-9 = 27 . 36 . 

0Hhitt; :>Ki6i 4-1 =3 sin30°= _! = 0,5 . 
2 



Y IllKiJI Ille1-1;6ep eJIIlley.n:il{ tteri3i. 

OTh1pap.11.a OThI3 6arr, Ali caHhI, ca.11.aI< caHbI. 

30x12=360 

OttbIH: T¥PaH :£\al\IIaChIH.IJ.aFhI opHbI: 

HeMece: 36±26 = {
62 

. 
10 

{
88 

62±26= 
36 

eM1p.11.1tt: eKl ep1K 3aT apacbrn.n:arbI TaMama opHbI 26±1 o = . T . . . 6 . {36 
16 

OJI KeJiirr Apa caHhrna 6aiiJiaHbICa):(bI - OHbIH: rrerneHeciH­

.n:e I 6x5=80 CbIHarr eKiHilli KeK Marn.n;aHhI - bl.QblpbIC ~.Qb13 

Marn,n:aHhI, 6ac 6apMaK. CoHbIMeH I\aTap OJI rraiirnM6apbIMbI3.D:bIH: 

opHbI - :>K¥JI.D;bI3hI, $apa6 :>K¥JI.l1.bl3bI. 0Th1paprn - <l>apa6I\a 
rraiiFaM6ap,n:bIH: cgJieMiH )l{eTKi3reH ApbICTaH 6arr cornH 6aiiJiaHbI­

cTbI. AcrraH I\al\IIaCbI cornH 6aiiJiaHbICTbI. CoHbIMeH on ap-HMaH 
)l{i6i ):(err 6iny KepeK. 

FhlJlhIM KIJITI l\HACTA 

Tai\ caH,n:ap MeH :>K¥II catt.nap rn6ttrar ny1rneciHiH tternn 
enllleM):(epi eKeHi 6enrini. 

Ta6.11rnT ,n:ytt.11ecitt,n:eri 3arrap.nbrtt; Tai\ TYPIH.ne Heito.1ece :JK¥II . . . 
ryprn.n:e. Ke3,n:eceTrn,n:eprn con catt.n:ap MaFhrnacbIHJ'la any Kerr 

¥J.llbipaca,n:hI. COHbI oii.r:i:a ¥CTaY KepeK. Mb1canh1: 6ac, M+'PbIH tce­
rett on Tai\ MarhrnacbIH)l;a, aJI K03 HeMece l\¥Jla}\ .uece, on A<¥II 
Marbrnachrn,n:a. Con CH51K;TbI, a511\ Ta conaii. Ta6Hrarrhm )l{apaThIJibIC 

Heri3i :JK¥IITaH. 0HbIH; Kel{icTiK Ylll MaFhIHaCbI 6ona)lbI eri3 .ue ceri3. 
Tai\ catt.11.ap epKeK )l(bIHbICThI, ~rr catttcap ;;iiien iKbIHhICThI .n:e­

reH ryciHiK TaFbI 6ap. CornH 6aH:naHhICTbI Fb!Jlhil\I.IJ.aptcbIH; arrapbrn 

diien )l{bIHbIC rypitt,ne any f¥PbIITl\a aH:HanrnH. Mb1CaJib1: $M311Ka, 

reonor.1151, 6.11onor11J1, 300Jior1151 .z:i;ereH CH5IKTbI. 
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)K¥;l)lbI3 6onca on )Kanrbl3 Typ)le AI< ( oK:) 6oJibIII aH:TbIJia)lbI. 

EKey 6orrca on 60J13)lbI Kocal( - cdyJie Marbrnacbrn)la. 

Aca Ail. 60J1ca OJI )KaJIFbI3 AH:. AH: KocaH: 6oJica, on )J{al{a aH: 

l\IeH ecKi ail.)lb!H l\apcb1 opbIHbI 6oJIMaI<, eJiiapa ece6iHil{ 6achI 

60.TJ\taK. CoraH 6ail.JJaHbICTbI eKi Mytti3 HeMece eKi !\OJI Kocl\ap­

KouJKap-Apxap TyciHiri 6ap. Apa6wa OJI Kapanai1hIM-Koc MyHi3 

60JibITI Kene;li. 

Koc 1\1)'1-,fo;:i:i Ta)K KHlO epTe):leri naTwarrap)la ;:i:gcTyp 6oJIFaH. 

3¥J1KapHail.bIH eciMi COHaH lllbll(I\aH. 

f anaMH T30HFaT K¥PbIJibICbl )K3fbIHaH aJibIII l\aparaH)la >K¥JIThll\ 

3al{ Heri3ri opbIH arra)lbl. 8.TJrneM;:i:ecTiK - KttaCThII\ 3aH;HbII-J: apl\ayI>1 

JK¥TITblKKa Heri3;:i:errreH Aeyre 6ona.IJ,bl. 0HbI rpeKrne cttMMeTpm1-

enwet\tL1,eCTiK, y'HnecTiK MarbrnacbIHAa aTaraH. Apa6wa OHhI K,ttac 

aTaH):(bl )KJHe OHbIH, \!afbIHaChlH KeB Typ.D,e arra)lbl. 

T;:ii-i:ipil\rniH. rarraMH K¥PbIJibIChI K,11ac 331-J:bIHa Heri3)lerrreH. Corr 

ce6enTi a.H neH xa;uicTaH Kei1iH cyfieHeTiH HJpce I\ttac 3aH;I>I. 

Ecen rbIJibIMbI T¥PFbICbIHaH anbm KaparaH)la Kime )l{ep enrneyi­

haH.nac-reoMeTpmIFa )KaTa)],bI. Ocbr perre «MbII{ 6ip TYHHeH>> 6ip 

ce3 KeJnipeil.iK. forn apacbI attTKaH eKeH: <<Erep )le MeHil{ yfiiMHig 

K¥PbIJibICbIHaH EsKrrH,il ymi a11raH 6orrca, 011 e3iHil{ iniMiHe Ken 

JKaH.a'lbIK I<OCKaH 6onap eni» .D,en. EBKJIH)l OCbI)laH 2000 )Kb!J1 wa­

\IaCbI 0¥Pb!H SMip cypreH rpeK FaJib!Mbl, reoMeTpmr fblJlbIMh!H 

KettiH )KI!HaFaH, )Ka3FaH a)],aM. K,a3ipri fblJlbIM COHaH l\aJIFaH Mttpa­

CTbl KOnllaHyAa. Orr apa :'p!CbIHbIH. qpI>rnhIC 3aH,bIH, TaMawa K11ac 

eptteriH 6i)IMereH. EKiHwi jf(afbIHaH A6y Hacbrp Jn-<!>apa611 Es­
Kmu1 reOMeTpIUICb!HbIH. Heri3iHne TaOHrn KeMrniJiiK 6ap ):\err, COHbl 

;:i:g1re11.:::iereH. EBK.Tm.n miHiH. T):'CiH.nipMeciHJJ,e MJceneHi HOl\aTTaH 

6acrnn 6ip HOl\3T opbIH, eKi HOl\3T Cbl3bll\, yw HOl\3T )Ka3bll\ .r:i:en. 

8n-<!>apafor 0¥.TJ TyciHiKTi KepiciHlllC 6acrny KepeK ,UeH­

ni. 8ttTKeHi TaOHFH 33TTb!H 6ettHeci aJI)lbIMeH OHbIR 6eT 6ett­

He )K33bIKTbIFbIH,Ua. On )Ka3bIK )Kal\Tapb1 TyiiicKeH )J{Ocnap.r:i:a 

CbI3bIK-KbipbI 60.rra)lbI. 0.11 CbI3bIKTap TyfiicKeH )Kep.ue Hol\aT-Te6e 

WbIF3)],bI. A.:-r eHni HoKaTTaH 6acrny)lbII-J: warncTbrpaTbIH )Kepi 0.11 

l(att)laFbI HOKaT? )l{epneri :-.re. KeKTeri Me. On e3i Hetti KepceTe;:i:i? 

OcbI )KanrnaH aJibITI K:aparaHna HoK:aTTaH 6acrny.IJ,aH T¥HbIK,K:a 

Tipe.11ccii-i:, neilni ... 3arrapJlbIR )Kal( (6eT) OJilllCM)lepi ywKin, rnpT, 
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6ec Ky11. E¥Jiap bl;:i:biphIC ynIKiJI, 6ap11hII\ FaJiaM)J.hI K.¥Paywh1 TeKTep 
6ditteci. 8n-<l>apafo1 OChI TaMawa 3eprreynepi apl\aChIHJJ:a raJiaM11 
K.¥PhIJihICl\a TaMawa eptteK 6eprett. 

oaJiaJiapra KeneihK. Oratt apttaJiratt I\¥patt;:i:a 16-cype 6ap-A..11-
Haxn 

119=31 +88=lb.J 

16+ 119+ 128=263 

OcbI cattra K.¥PhIJihIC cattbIH, J<ar6a TaCbIHhIH; catthIH l\OCaHhII\: 

{
376 = 94x4 = 47x8 

263±113 = 150=15x10 = 30x 5 = 50x3 3aM3aM caHJ:.I. 

313 ± 263 ={576=144x4 = 24
2 

70= 

TaMama caH,n;ap. 

0HaH IIIJ:.IFa)J.hI: 576±348 = . {
924 = 84xll = 42x22 

Eenrini caH;:r.ap. 
Apa haH.nac ;:r.eiiMi3. 

228=19x12 =38x6 

An-Haxn=3 l +88=119=(62+26)+ 31 =A..i.)U" 

Apa¥» caJI .n:en, 6aJI )IUrna .ri:en T~'.H-i;ipiM yaXR erri (68 aHT). 
OttaH ;:ipi I\apaii l16pahHM naiiraM6ap )l(OJihIH ¥CTa )len 6i3;:i:itt; 

naiiraM6aphIMhI3ra yax11 erri (120-122 aHrrap). 
l16pah11M McnaM opTMhIFhI J<ar6atthI CaJI)lhI. 
Oc1:.1 aiiThmraH eKi J\¥PhI1IhIC HFHH Apa ¥SJChI Mett J<ar6a 6eiiHe­

niK 6ip tteri3)le CaJihrnratt. Co11 tteri3.uitt: aT1:.1 I<ar6a s.a.y=reKwe. 011 
TeKme 6aprrhII\ !\Hae K.¥PhIJihICTaphmaH eu )l(Oraphr TYPi eu 6epiK 
6eiitteci. 

Ta6nraT ,11,y1rneci Teric ai1HaJihIC l\03FaJihICTa. Co11 aHHaJihIC 
I\03faJihICTapbIHhIH; TeKllle)le Hewe Typi 6ap eKeHiH Kepei1iK. 0HhIH: 
aJIThI rnaprnhI )l(aFhIHhIH oprnchIHaH yw attHaJihIC KiHJliK eTe.ui. OtthI 
rnapwhI 6¥pbIWhIHa Ke6ei1TeMi3: 4x3=12 

OtthIH: aThI rnpT .u;:ipe)l(eni yrn Kitt.n;iK 3/4. OttbIH. M;:ittici ochI KiH­
Liinett 6ip aHHaJlJ..(blpFaH.IJ,a TCKWe 83iHiH opHbIH T0PT peT 6aca)J.hl. 
Con ceKin):li TeKwettitt: ceri3 rn6eci1-1e1-1 rnpT KiHJliK eTKi3eMi3. 
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0HaH ai1:Han,nb1praH,na TeKllle e3 opHbIH e3 Ylll peT 6aca,nb1 

(rn6e.ue Ylll )Kai\ TyiiicKeH). ,ll,eMeK on ylll ,n;:ipe)Keni rnpT 6iniK 60-

na,nh1 4£3=4x3=12. 
TeKllleHiH. OH eKi l\bip K:a6b1prachIHaH aJITbI KiH,niK eTKi3yre 60-

JiaJlbI. On CbI3bll\ ( eKi HOl\aT) apachIH.Ua eKi .u;:ipe)KeJii. On 6ona,UbI: 

6£2=6X2=12. 

)i(HbIHbI: 3£44£3£2=3x4+4x3+6x2=12+ 12+ 12=36. 

ille6epniK caHbI lllbil\ThI. TeKllleHiH, 6epiKTiri-T¥Pal\TbIJihIFbI 

OCbIH.[(a. I\ttac TypnepiHiH, ( CHMMeTplUinbII\) 6acK:a TypnepiHiH, 

M¥H.UaH aHHaJibIC caHHaH M¥HaH TeMeH. 

EapnbII\ FaJiaM.UhI ~praH 6ec TeKTiH; TeMipniK 6eifHeci 6ona,UhI 

62 ± 26 = {
88 

HeMece 36 ± 26 = {
62 

. 
36 10 

,UeMeK TeKllle MeH TeMip CaH,napbI ~.L(bl3,Uhll\ TeK caH@Ha, cy 

TeK caHbrna TeH,. 

An ett.ui ocb1 TeKllleHiH: ai1Hanb1c caHbIMeH TeMip(xa.n;H.U) caHhI 

apachrn.n,aFhI atthipMa He.ue? TeKllleHiH; aHHaJihIC l\03FaJihICbI 36 
6onraH,na OHbIH; )Katt T¥PFaH,naFbI caHbI 6ona.Ubl 26, }lfHH aJITbl )Kai\, 

ceri3 rn6e, OH eKi l\bip K:a6b1pra: 6+8+ 12=26. 
Ocb1 caHra l\OC K:OJI.UbIH; OH caycarbIMeH 6aTa icTereH caHhIH 

l\OCCaI<; 1(03FaJibIC lllbIFa.L(bI, OHbI ancaK: aHTblJIFaH apa cype caHaTbl 

lllbIFa.UbI: 26±10 = P6 
. 

l16 

Ett.ui Apa ¥51Cb1 MeH I\ar6aHhIH; ~hmhIC c;:iiiKecTiritte Kenei1-

iK. OH eKi aif - )l(bIJI MYWen, )KeTi xaT KeK, cott,n;aif )Kep 6enrini. 

J\¥paH.ua aifThmFaH. 

{

19 
OcomaH WhIFa,n;bI 6ac 6arn caHhI 19: 12 ± 7 = 

5 
. 

0HoIH, anThI ececi 6ona,n;hI 19x6= 114 cype caHbI. FanaMHbIH, rn-

Mawa M¥F)KH3aCbI OCbIH.L(a. 

Cbl caHra TaFbI lp )KeTIJilK l\OCCal\ OJia.UhI: 19 ± 7 = . 0 6. . . 6 {26 
12 

AttThmraH TeKllle - I\ar6a - TeMip cattbrna Ken,n;iK. KeptteKTi 
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6ei1Heci Mhrnay. TeKrneHir-i: Te6eciHeH )l(ep TiK waHhIWI<aH,lla OHhIH 

attThIJIFaH 26 MyIIIeciHiH. 19 Mymeci KepiHe)li, 7 Myweci KepiH6ei1Lti. 

(9-cyperri 1<apaH.hI3 ). 

9-cypeT KeJieLti. 

TeKIIIeHiH: attThIJIFaH 26 MyIIIecrne 26 caH )l(a3CaJ<, coHhIH. 

KeprnreH 19 caHhIH )l(JIHa1<rnca1< 6ona,llhI: 19(1+ 19) = 190 . 
2 

K . 6 v • 7(20 + 26) eprn eHTIH )l(CTey caHhI: = 161 . 
2 

26(1 +26) 
)l{HhIHhI 6ona;:r;hI = 190 + 161 = 3 51 . OchI caH AJI-Capa-

2 

TaH (A6aK,) caHhI. 0HhI ceri3 eceneceK 6ona,llhI An-1\aMap 54 (A:H) 

caHhI )l(gHe xaM).I;hI caHbI 26x2=52. y CTiH,lleri (KepiHeTiH) 19 caHhlH 

6enrini peTrreH opHanacThipca ¥3hIH 6aFhirraphrn;:r;aFhI )l(HhIH caH­

;:r;aphI 6onai:J:hI 38 on yw 6aFhITTa 38x3=114=19x6 cype caHhI. 

JC}----- -1-36 

RAF 5A ?f<.aHt; A-PA Yhck 

'3fJ.,r ~:=-/!'{ -------

9-cypeT 
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~(:7DlEfeI,IT'.E ::11i:rm: ·K:muFr.>J:Ha I<~.;cme"'m ·::m '.li.lp wc:::m 1n.11a-

1.r:.1 ;s1::hm ;QH:Di : .JC uihil]T\1mcei. : J.2= 7 i : ~ ·:~:~~t~i~rt~ : :;.1'1Ke:n: ::n1hL 

--:,':e·~i:c! :f:: K:lFr>iE.l:lF'.Jl ~·::cne - .i.'JF'~H ~!~h1H ~.1Tllll~M:.ren1. 'll)T:iJlbJK 

5',!:.t:-b.i.I.11"'.''.lDhl. .l._C":'I~n:L'.Ia :_:rnr 5¥Phill1Tap:rv1e.H >KaCaJTFaH. IUH"'alll. Keprim 
'pcM6-vl;t"'aiihlH; Ol.'.Si KHE.llli 1ceprim apa y::rchlHhlH ry61-6enMe.ci-· 
.:·Cbi1Uai1 ('lle'•iHeH IQ:.DCI.JJalTh.l. i 1LpachlH;:J;a ()Ch!B,llaii OHJIMec.i oap 
l.J'.':"'.>.i. fo.iGJJb.i .C: 1: lVTn'.:l..TG.l .lpa :L'JChl ·~]{ :cyTll".'l, .;a yueM,n:i Cf{ oepiK 
;c~;::r)1Jihic :Ke;-i:iH ;cr:n:JJb1M 11oih.u1EJ.arr OThm. '.{;w;Ja c1ce.yiniH, TaMama 

5a1b::u1b1ca.i :<~rnc FT:tlJJhlMhlHhlH aeri3i Sirnbm raffhma:lII>J. 
5ac SaT:.i •. ;anin'1filllFhl c.y_peH1 rrnpaiihlK mr l(a1ifa:H-lilU- yc:riH:]leli 

- rmpi1m:11 6omneK Km1:. 
l 4-MannaM. Klm:Fc ... 98. 
1 ·~-~9()-l '15:..,-9>\:=602. r:_'L\] I 9' ........ :.:;_,10"'-'.J*·~U-O .. 

AcJmnna±·b1 cyH6i.1Ie { Sm<elll) ;.K.'{JI;TuI3 cauwna: Map)I{att c:y}Je. 

·;aHaT~.,m i(OC:lMbJ'.; 5oJJailhl r'CH, 1mpiH6ei1TiH iKCTI~ can: )JHIIiIHbIHa: 

!"4-2~19=161. 

Gi3re 6eJincn >Ka6hl.K rm1w.ihurr Cblp,WlII tioJirair EW:ca 
:\fapHaMV'IhiHhlH frip HIIIapaThL ocbIH:illl CEIHfilil: OCEI· c:yp:e:ue: 

l/f GpahHM rypruThl .zm. aHTI>IJIFaU. Iiiµ- TaMaum i+gpce: acIJIH,IJ;a. Jili.u,J.-· 
:JhIC rraiirnM6ap :tKaiihIHD:a. On lllhlHillhlJT rraliraMCTaJI. CoHfiIIJ: yIIIiu 
JHbi ~1H.ipi.M )Kornpbl opbIHFa KGTep;ui )leI'eH. 0Jr KiciHiR rrepirnre:­

ilepMeH .TOCTblflil. TaManra fC?Phl.JTh.l.Ch! FalihlM CKeIH M:miM. 0HbIII­

WbHJllLblJI,Llbffb1 .rr~m.rri rn6i1rnr rh!JllilMlillp.blHhIH 'HlH.llRphIH' am:y,mL 

~.:-11 ywJci.ir ~~=I 070 FanaM. AttTEIJ.rraH hau;rac=Kaac~ F:I:il.JThIMDIHhlll­
:xrac.s1 con iGCi ;:ce.yre 6ona.rrhL 

,..,e;1a11c iQf.pblIThJC. icTc.piMeH TirimnirriK icrepi1+iaeKeyi ;:u;.oc:r,1 
aiJ.lbJpbKfaH ,:.Len oiny Ke-:peK. )leMex 6arr apac.w. Meli Mi6'.e:K ~Tbl 
Cl<eyi .J:e_ c.an Kicfre~ r<:aThlCTbl ;:cen 6iJJeMi3; trd'JIKH Ml>ICDipmll'hl cv-­
re..'leri ,J"y1me Kbllh13 cxapK6e11 o( sc.arabaeks;) OCbIMeJE 6.aHJiaIIbICTLJ. 

15oJJYhl bJl\TH.MaJr. 

iip TaMawa Hgpc.e~ 6ony.llb11:1. apa6i.rm aThIHatt UlbIFaIUil: 
UJahan wa6 -- ~.::. i.9-.,..i.. ( 309+-708= 1017) ueMe.c.e: waha;z:c rncrur 

. .::.+.:: :.;:.......,_:_ ( 309+ i 60=469). 
1\tl~,1.H;1af·i,1 irnhaJJ. I KyaJiiK) .'J.ere..H c.e3.D.ili. i.=Ki aTanrnH catt,llbll\ 

vJ01n 50Jra;1h1: '09><~=-6 i :1-A.~J-paxMaH aJJ-pax11M. 
. . . 

~JCHUJ! :K~lt'hlHaH t).V_'J rrayJiap;LlblH, ~KIHWI G{i'.5,Qeprnne. Man.111a 
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har.. i>mmur: ~-·-,-a::<l..-: n~·,-ct ::t<~..ci11 ::.:ml..'lnli i\:;:m '..::' -, yp..ct· . \~), 

cynG(:11111. c:<11i~lTn11-11 ::::rnK:~:: 

cc_ 7\ I L 

.i-:c=iJO- 0, 
n=30-0 

1-6 
}J{HbIH-hl J 60+ 1-6= l7°6=2x88=.2(-6.....~26)1-:60 
£¥JI ,n;a -;:}µ~me Ke3;1ekcm~ DOTII'vrac. 

:Er<imni .cm 3yfi =-i-~708 
..:i=/©D-4 
..:j=-6-:6 
...i._i=.2-.2 
708 ... J.2 
-JKHI.lHbl 708+ 12=72(}="}6()x.:2 

li¥J1 .:a:p~ fop nn LaEJ>l futp. 3y-ilieci Mafil>IHaCP!ll.lla. M1>1ca­

Jli>l 3¥n~Koc Myiii3 tteci ERo.c Myiii3.ni) . ..J..,.F6=:2 -.eKi 
~ ~caH l'vffif'EIHRCiiHI.na. JigJIKH on ,I(O.C ,a)".bI3,rthl - CKi JR:al\1bl 

¥mH>l _-;uer:-e-H MaEiilH~ ·6orrap. 

J:erimi:e qJJiilllhICillbl *~mc-TiriHllli_:uen.m :eKi :t\¥-pT:-6an I\¥PThI 
MeH 'iKt6eK J\¥PTbl .eKeyi .J(C -11Jihiph1c eciMitte -6ai1Jiatt1>1ci:1>1 nt6pm 
·6ony KepeK. 

Ocrr,r·'HCaEhrnm-1.anbm KapaJihIK: 

Macnac =I (J7~y.ll!Kin-·6an Iq;'.µTbI--¥51.ChI .an11>1 ywKu1 Ta-

6alUlbL 
806-=TOT (.:i~806 )-)1d6eK K.¥PTh1-JKereK-*in-Ti3riH. h¥--1I jf(i1ni1-l 

.apa6ma ,-ypi xn~. caH)lhif\ M~Hi: ·600+10+9==619, Hua tt.MaH­
Ulpa.3.bI .C.aHbl. 

Dpa3a -¥CTay.IIblH ·aacbr TaH _aJlJibIH.Ua ,al\ -*in neH Kapa )f{im! 

.afilrp£amna.J(ernH I{.¥paH)la aJ1f6ap (2-cype, 187 aH). 

Jl¥nm1rn11-1,_a:JUJ.blll.Ll.a 1\.¥.paHai:taMaap)].1>1 Typa.:tKOHfa canyra ;.J<i­
·fiepiJie)].i_.uereH. Ottau KeiliH epni..:GattJlhLaJ:rnM)1ap·oipittc~6ipi K11i111 

_Jtereu. Oc.bmap.llhl oii11an xaparnHJJ.a .aHT.bJJifaH )Kill'rep a,'l,aMH.bll t 

Tm<:ya.J1b1K, Ti3rtH i MU1'b111ac1>1HJ1.a nell ·uiJ1yre ·ooJIUJJ.bI. On HM3H tlblli -

xcamtbHl )fcypeK ce3il\1111w., ap 'f>lTTbtU )fd6i n.en Gi11y Kepe1<. h,acHe 11; 

1\.¥.pTrap apK,bIJlbl cunrn rn.6paT Gepirnt:H. 
AfrrbJJlf'aH Ulaqrn~\-KY;JJii1~ co11. EpJ1i - 6ai1J1b1 a,J,aTlt,J.ap Gipi1JlJ 
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a6h1poH:1>rn (ap1>rn) 6ipi )l(a6a,z:i:1>1 .n:ereH .n:e cornH Kene.n:i TeaenicTe, 
HMaH-Tapa3bl .n:a COFaH Kene.n:i. 3¥JIK:apHaHhlH .n:a, 3y6 Ta COFaH Ke­
ne.n:i. Ott. MeH COJI)J,bIH. Tett.enreH TOFhIC )KaF.n:attbl. b¥Jl COHbIMeH 
6apnhIK flUJaMHhIH. mnapaTbl. 

ToT (TYT)neH )Kin caHJJ;ap.n:1>1 K:OCaJihII<. 806+619=1425=19x75. 
OH TOFbl3 (6ac 6arn) caHbI IllbIK:TbI. 25x3=75 (MbICbip yrnKini) 

1

7li 
OttaH IllhIFa.n:1>1: 

17
1=49- 48 = 1 ; 

I\aH:TanaMa )KeTi 48x7=56x6=\.4y(.)'FAJI hapMbIC. 31 +40 

31 1 0 
OttaH IllhIFa.IJ:bI I' ,[ = 9-1=8, - =sin 19 28 

13 3 

19°28+90°= 109°28'-TeKilleHitt. (I\aF6aHbIH) OpTaJibII\ 6¥pbllllhl, 
apa :\0!ChIHhIH. 6¥pbIIllhI (9-cypeT). OH:narr 1<apaH,hI3, TeKcepiai3. 1<:aTe 
)l(epiH JY3eTitt.i3, KelllipiH,i3. Con yrniH ci3re paxMeT aihaMbIH. 

hl.IJ:blpbIC MeKeHi An-MbICblp - u.......,, _) aHTbIJI)J;hI. 0HJJ;a yrn 
M¥I<aTiaraT 6ac 1<oc1<aH: AnM, ATIMC, Anpa (ll_;, U...~, llr-) 

0HbIH. caHJJ:hIK M;JHi: 31+3 3 0= 361=192 51FHI1 6ac 6aTaHbIH. lllap­
IllbICbI. 

0CbIFaH 71 caHbIH I<:OCaMbI3: 

{
432=54x8=108x 4 

361+71= 
- 290 = 29x10 · 

54-An-I\aMap (AH:), 108-xal( caHbI-MI13aH caHbI. 29-MbIC-ilIOJI­
rraH MeTan1>1: OHhIH. .n:iHi MI13aH. 

f a)l(atthm M¥f')l(ti3a eptteK. 
TaFhI 6ip M1>1can: Ban aTb1 IIIaha.n: 3ya6 6onrnH)l.a OHhIH. )KHhIH 

caH1>1: 
309+708=1017=113x9 

Ii¥-TI apa.ua TOFh13 TOpI<:a 6enrini IllaplllhI :\01 caHhI. l l3-6¥JIHaH 
-~tu=6epiK K¥}JhIJihIC caHhI (6lcype, 4 au) . .lJ:eMeK apa ¥51ChIHhIH. 
Tal\1allia 6epiK - TeKilleJiiK - I\aF6aJibll( K¥PbIJibIC eKeHi aHTbIJia.IJ:bl. 

0CbIFaH I\OCbIMilla apa-haH.n:ac CaHhIH (119) )!{;:}He OHbll{ yH: 
caHhIH (~12) I<OCaMh13: 113+119+412=644=161x4. 161-
KepiH6ei1TiH )l(eTi caH )!UlblHhl (9-cypeT). 
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I\ophITa Kene 6ip ai1TaphIMhI3 aHhI3JJ:apJJ:a a:HThmaThIH ToThI iq:c, 
6¥JI6¥JI iq:c .aerett.nep con )Ki6eK, 6an .uereH MaFhIHaMeH 6ai1nattb1-
CThI 6onyhI hII\THMaJI ):{CIT 6ineMi3. 

Con ceKin.ni Tornp=Tarnp, I\a3hIIq'.pT=I>aciq:pT L{ereH ce3JJ:epJJ:iH 
Teri coraH 6apap L{ereH oH: KeneJJ:i. hl¥:HhI 3eprrey KepeK. MhICaJihI 
)Kep aCThIHJJ:aFhI '.iKhIJiaH rrannachI lliahMapL{aH capaMhIHJJ:a 6onraH 
)KaMcaH apatthIH: 6an ¥»ChIHaH 6acrnn '.iKonra IllhIK:I\aH. 

I\o6hrnaHL{hI 6aThIPJJ:hII{ .lla:HhIIIlIIaH ;}MeniHiH, a:Thl I\¥Prn:a 
6onraH. 

"I\a3hl I\¥PT-I>alli J\¥pT L{ereH C83L{epJJ:iH: MaFhIHaChIHhIH 6ipi, 
eH:TKeHi I\a3hI I>acllihI JJ:ereH ce3.nep 6ip Ma:Fhrna.na. 

)Ki6eK '.iKOnhI .nereH ce3L{itt: e3iHitt: apFhI TeriH .ne xaK:ThIH: '.iKOnhI, 
acnaH '.iKOJihI, ap-11MaH '.iKOnhI .nereH MaFhrna 6ony KepeK .n;err 6ine­
MI3. 

Eachrn.na )Ki6eK iq:pT )l(OnhI 6onhm, coHaH KeiiiH '.iKi6eK iq:pT 60-
JIYhI M\'1'1KiH. I>acK.allia aMTI\aH.na )l(i6eK ecipreH MeKeH MaFHaChIH)J,a 
OOJI)'hl MYMKiH . 

.6¥Jiap.n;h1 dp1rne 3eprrey KepeK. 
lllhIHJJ:hIFhIH A.Jrnah 6ine.n:i. llifKipniK eTirr TOK.TaJihII\. 
29/IV -1995. 

AK. '.iKin neH K.apa '.iKirrTi a)l(hipary ,llereH M;}CeneHiH Ma3M¥HhI eTe 
Tepett:, OfiL{hI COJIL{hl TaHy, K.Hac Hefl3IH TfCIHY ):(ereH 30p FhIJThIMH 
M;}Cenere cora)J,hI .nerr 6ineMi3. 0HhIB e3i 6enrini Iq'.phIJihICTapra 
ThIFhI3 6aH:naHhICThI 6ony KepeK. Oehl M;}Cenere apHarr 10-cypeT 
'.iKaca,nhII\. 

AnL{hIMeH 6¥phIHHaH 6enrini ;}ymi:e YIIlKin.ni ecKe anaiihIK.. On 
YIIlKin.ni ,6¥JI apa.na eKiHIIli YIIlKinMeH 6aH:naHhICThIP.IJ:hII\. KeihHri 
YIIlKin naiiraM6ap xa;:u-i:chrnn:a aiiThIJIFaH YIIl MerniT apachI. On MeK­
Ke.ueri I\aF6a (K), M;}.UHHe MerniTi (M), '.iK;}He aJihICTa:FhI I\a.n:11cTaFhI 
AKIIla (A). 

aym-i:e yrnKin.uiH 6ip )l(aFbI MeKKe - M;}L{HHe '.iKOnhrn.na, 
6ip Te6eci M;}J(HHe (M). I>acK:a rn6enepi (6¥PhIIIlTapb1): )K.B. 
OHhIB ChIHaphrn.nan1 6ip 6¥phIIIlbI )];. )KaK:Tap enllieMi: B)K=786, 
)KM=450, MB=lOOO, )K,0:=800. 

l>¥pbIIIl enllieM)J,epi: 25°48'+49°28'+ 104°44'= 180° 

265 



10-cypeT 

OprnIIhII\ 6-¥-'PhIIIIhr: 58°46'. IrniHe ChI3hIJIFaH rnett:6ep epici = 

*=153. 0H,'.la rnrhr 6ip ChI3hIK 6ap )KH=487. On H HOKaThr MhIH,tlhI 
eKi T¥1JaKThI 6enweKKe 6eneni: BH=360, HM=640. 

TiaH:rnM6ap xa.::nIChIHllafhI yrn MerniT '{UIKinniH 6¥pbIIIITaphr: 
L. KAl\i1=7n6': L. AKl\'1=261134'; L. AIVIK=153 1126'. On YIIIKinnitt: 6ip 
:lKaFhl TiK, )Kep 6iniriHe C~HKeC. I>acK,a eKi :lKafbIHhU{ )J(a3hIK 6aFbITKa 
ett:ic 6-¥-'PhIUITaphI 6enriJ1i T¥'PaKThI 6¥pbill1Taprn ):(~JI Kene):(i. 5Irnn 
KA ChI3hifhIHhIH KeJI6ey 6-¥-'PhIIIIhI 70°32'. OJI TeKIIIeHiH: I\ar6aHhHI 
oprnIIhIK 6¥phIUibI: 70°32'+ 109°28'= 180°. EKimni ChI3hIFhI tvfA 
Ken6ey fo;philllhI 63°26'. M¥HhI 1fyx 6¥:PhIIIIhI arnrnH6hl3. 5Irm1 011 

eKi lllaplllhIHhIIi KepnlllrneH UihIFaL{hI: ~ = 0.5 = tg26°34· . 63°26'+ 

+ 26°34'=90u. CoHhI!l.IeH 6aiinaHhICThI aH:ThIJIFaH yrnKi.TI 0¥-1Jhill1Taphr: 
L AKrv1=261134', L. KAf\f =26°34'-19°28'=7°6', L. KtvfA=l 53°26'. 
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OchI yrnKin,nep.uil-l ocb1nai1 CdHKec Kenyneprnm 011 6ip Ta.\1aIIIa 
Hdpce eKeHi ecTe 6orrcbIH. 

tv1eKKe MeH Ivforurne apacbIH)la )l(epi:dl-l 6emi.11i 6ip eJillley 6e.1-
neyi 6ap. 0HhII-{ aThI Maupyc A11-CaparnH (Caparntt-illa5Itt-Kmrn) 
nal-lfbIJihI, eHi 23 °2 7'. ITaH:raM6apbIMbl3 htt:ncpa,;:ca ocbIHbIH 6acbm 
erri. b¥JI 6ip Ta1'.mrna M;:icene, ettTKetti Caparatt-illMtt-Ko~rn AH:;JbIH 
MeKeHi (rarbr) 6onhrn ra6bVIa-'lbI. AH: 6onca 0.11 Hcna1vrnbIIi 6ac 6e}I­
rici. CotthI aarapTy yrniH 20°-30(1 ewiiKTepiH KepcerriK (KirnKette 
rneH.6ep iIIIiH.ue). 

EH,!{i Al\ :1Kirr l\apa JKirrKe KeneMi3. On rui:rrap CyPerriH OH 
:IKafbIH,l'.la. n11ap,Ilblf{ CaHJ:IbIK M;'.lHJlepi: 

An-XHT a.n-a6nc=(31 +619)+(31+813)=650+844=1494=1400+ 
+94. lh,:1. l'i.,y,.);.. 31+813=844; 31+619=650=65x10,650=l3x50= 
=130x5=(80+50)5=65x lO(Actt;x). 844+400=622x2. 

400-lliaMCJFKyH, 6=22-hli;Kpa )KbIJibI. 
Ilip Tal'.tama HrnapaT aK iKin caHhrna 6ac 6arn catthlH KOCKattn:a 

fllJiaMH caH IIIhifll,.IIbI 1494+ 786=2280= l 90x 12= 19x 120=38x60. 

{
130 = 26 x 5 = 80.+ 50 . . (TpaHKaKllacbl) 92±38= . 
54 = A-Ka.,tap(Ai') 

I<apa ~n caHhI 752=47x16=94x8. TdHipiMHiH Kalll>IP T\'HiH..ae 
FaJiaM,llbl iKaphIIIKaraH muapaTbI. OJI 47-Ky1.ric (Aii MentHhI). OJI 
naliraM6ap cypeci, 16-Apa cypeci, H¥P ry6ipi (16==256-Hyp). 
94-3aM3a"L E2i3 - ce2i3 A\aHHaT eciri aIIIhHffaH TaH IIIanaFbL Ail­
$3Ji\.-p=l~y=3 l +283=314-f\.·yaT=(~.r214). OcbI A.n-<!>a;.n.-p 97-
cypeHm (K,<lll.hip Tf'H cypeHitt) aKb1pn1 ce1i. CoHblMeH Ka6ar ocbl 
ce3 ~lJFaH a~ ~-Kapa nci.11 a5!ThIHhlH a1<b1phl (2-cype~ 187 asrr). 
Oehl caHl{hI aK iKirr caHbIHa KocaMhB 6omit1,h1: 

f 1808 = I Bx l 6 ( Jfc.1all 6ip.1izi) 
1494±314 = ~ 

.11180 236x5 (6ec tjJapb13} 
l 

JKinrep caHhI MeH ~)Tme KHMa cattbl (;})'JIHe ymKin chnhffbI) Ta­

Mama 6aihrnm1calll>I: 14947'.2=2236+752=2988=36x83=(52+31 )36. 
A.JI-XaM,lbF(3 l +52=83 J 6apnbIK Fa.lJaM HMaHbl. 
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Con a»Tiblfl an.IJ#H.UaFbI a»T paMa3aH K,aeMerri aiihrn.ua )Ki6e­
pinrd Arr-I\.¥paH, an-EypK.aH .uereH. OebI ee3.uep.ui KepeiiiK: 

PaMa3aH =807+ 284= 1091-~lu. 
807+0Tpap, 284-<!>apa6, »FHM T¥paHHbIH: ~y11Me l\aK,rraebIHblH: 

arrapb1. 
EKimui AH3bm= 1+50+7+ 130=88=62+ 26. Con T¥PaH J\aK,IIa 

CaHbl. 
OebI caHFa A11-I\.¥paH caHbIH (~ymie caH.UbI) K,OCaMbI3: 

382+88=470=94x5 (3aM3aM, 6ee ¢apbn). An-<!>ypK,aH eaHbI = 
=31+80+200+ 100+ 1+50=462=42x1. Oehl eaHFa aH3bIJI eaHbIH 
K,OCaMbI3: 

462+88=550=110x5 (6ee ¢apbI3, 110-MarnMT me). 
A.'1 <!>ypl\aH MeH an-¢a)Kblp eaH.uapbIH K,oeaMbI3: 

462+314=776=97x8=97(62+26) 

97-An-I\a.Ublp eype eaHaTbl. OlinaII K,apatt:bI3. 
TaFbI 6ip rnMaIIIa eaH.uap: 

786+1091+847=2724=454x6 

454- M¥x.aMMe.u paey11 A1111ah eaHbI. 
EKiHIIIi )KaFbIHaH 619x6=3714. 
Oehl eKi eaH)J,bl K,OeaMbI3: 

{
6438=3219x2=1073x 6 

3714±2724= 
990=9x110 

0HaH IIIbIFa)lbI: 

6438=4914+1524=4914+382x4 

011 6011a.u1:.1 1524= 1494+80+50= 1494+ 190 

E . · {~OO=~x~ KIHIIII )KaFI:.IHaH 619x6+786=3714±786= . 
2928 = 61x48 

Ee11rini caH.uap. 786+450=1236=618x2; 61±48={
109

. 
13 

TaFb1 6ip caH: 
752=487+265=487+53x5; 53-Arr-fI.pKbIM-)l{pmhI3 AxMa.u 

(Kapa :1Kirr - TyHri JKirr - )K~'.JU:~hI3 )Kirr). 
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AI< )Kill caHhI MeH Xarrmparrap caHhIH K,a6h1CTh1praH caH.llhI 
KepeniK. 46°50'=281 O'. OchJFaH 1<ocaMhI3 a1< )Kill caHhIH 281O+14-
94=4304. 

On 6¥Philll 6ona,nh1 46°50'=23°50'+ 23°. 
OH:rrall K,apacatt;hI3 e1i 6ip )KaTK,aH CJH,;ri:i caH. 
I\bipJibl Map)KaH iH)KY 6¥PbllllTaphI 101°55'+ 78°5'= 180° 

oHaH lllhIFa;::i:hI 101°5 5 '+ 7 8°5 '=23 °50'. EKittrni )KaFhIHaH 
23x60'=1380=92x 15. I\ar6a TaCTaH 1<anaHraH ra)Katthm K.¥PhIJihIC. 
HeMece: 58°46'+6°4'=46°50'+ l 8°=64°50', 18x60= 1080=540x2. 

EacTalll\hI gymre yrnKin errrneyittil{ eKi Keprirn 1<aThIChI Tai{ 

IllonllaH (Arr-<l>a)Khip) HOTaChI eKeHi ecTe 6orrchrn: 1 OOO = 2 . 8-cy-
800 4 

perre con yrnittrni ilIOJmaHHaH 6acTall )KeTi xarrhI aparraJ:i:,nhL 0HaH 
eKi, oHaH 6ip . .5¥J1ap.LJ.hI KyHHeH 6epri AI< )Kin Marnachrn)la K,apayra 
6ona.LJ.bL OttaH KeifiH opTa,llaFhI Kytt.LI.i aH.ttarrhm (4-xaT), )KeTi, anThI, 
6ec xaIThI, }lfHH apFhI yrn xarrhI aparraH.;::i:hL li¥J1ap I\apa )Kill 11rna­
paThI .nell I\apayra 6ona,;ri:hr. 10-cyperritt; Ml\ )KafhIH.LJ.a OChI 6ei:f tteHi 
Kepcerr1K. 

TarhI 6ip oH.;:i:a 6onaThIH caH attThIJlFaH An-CaparnH-lliaHH-1\mrn 
caHhI (351-lL .;hl0) OHhl hn)Kpa,IJ,a 6achm eTKeHi attThrna,IJ,bI. Ottna 
6enri - 6en)ley opHhI, OIThJI\=rvmrnacp- .,,.,j. °=220 6ap. On T¥paHHhIH: 
A6a1< (104=52x2) TyciHiritte _u:m Kerre;::i:i. OtthI I\OH T¥Pa, Arr-Capa-

. . 
TaH caHhIHhIH: )KIIITep caHbrna )Ka11racaThIH )Keprn I\apanhII\. 

On Mhrnay: 351x2+40=702+40=742 
M¥tt.ua 40 naH.raM6ap caHhL 
On 6ona,uh1 Tel{: 1494-752=742. OHbl 6nrnaH. )Ka3aMhI3: 

351 x2=702-3y6=.:._,y(6arr}l.hIH; aThI). 
OHaH IIIhlfa.z:l.hI: 752+702=1454=1000+454. 

· 454-M¥xaMMe.n pacyn Arrnah. 1000=6 l 8+ 382. 
Oratt I\OCaMhI3: 1454+40=1494 
AloKirr. 
Annahrn rnyKip ... 
lN-1995 
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)Kill li¥PIIITAPbl 

AI< :>Kin neH 1<apa :>KirrTi aiih1pa 6iny Maceneci .n:ym1e.n:e rypa :>KOJI 

rn6y, a.n:acnaii i3,n,ey MgceneciHe coFa,LJ,hI. On yrniH Tgtt;ipiMHiH: )Ki-

6epreH K.aiirnnaMa )KeTiei )!(;)He ¥JihI I\¥paHhI 6ap. Oehl oH:MeH MhI­

Ha.n:aH: epHeKKe TOI<TaHMhl3: 

542+ 1494=2916+ 1494=4410. 

54-An-~aMap (AH:) caHaThI. 0HhIH; rnaprnhIChI 1<aH:Tanayrnh1 

)KeTi MeH ¥rrhI I\¥paH .II,ereH aHTihIH; caH.II,hII< M;)Hi (2916, 1-eypeT). 

EKiHrni caH 1494-AI< )Kin caHhF~ 1'1-!:!~-
0chr eKi caH Tett; 6ona,n,h1 AxMa.n: I1accay11 rnehIHhIH; K;)Mini 

(TOJihII<) TypiHe 441x10. eKiHrni )KaFhIHaH OJI eaHHhIH; e3i I<Oe 

Myiii3=An-~apHatthIH ce3iHiH; caH,LJ,hII\ MaHi lli.Y:iu==3 l +410=441. 

0HhIH: 63i TeH.repy-TOFbIC atthipy, )KhlJI 6achl Tapa3hIHhl Tett;.n:ecTipy 

MaFhIHaChIHa Kene.n:i. On e3i catthm KenreH.n:e rn.n:anaT-HHCacp )KOJihI 

.II,ereHre Kene.n:i. Oehl )KaFhIHaH anhm l\aparnH.II,a KenTipreH epHeKTe 

3op Marhrna 6ap. CoHhIMeH 6arrnaHhieThI OHhl yrnKiJI epHeK peTiH­

)le ehI3hIII I<apattMhI3 ( 11-cypeT). E¥JI yrnKin.z:i:iJ-J: attHanaehIHa 6enrini 

6eH:Henep)li KeJITipin, conapMeH eanhieThiphm I<apaiiMhI3. 

An,n,hIMeH )Kin fi¥Phirnrnph1 6ona,n,h1: 35°36'+54°24'=90° 

Oehl 6¥phIIIIThI acThrn,n,aFhI TeKrne (I\aF6a) 6¥PhIIIIhIMeH eanhI­

CThiphm 1<apanhII<: 

{
70°52' 

35°36' ±35°16' = 
20· 

0HaH Whil\aH,n,h1 ycTiH.n;eri MaCJiac (h~hiphIC) 6¥PhIIIIhIMeH 

l\OCaMhl3: 
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{
107°44• 

70°52' ± 36°52• = 
34° 

0HaH lllhIFa,ZJ;hl 107°44'=54°44'+53° 

{
87=29x3 

53±34= 
19 



29±19 = {
48 

10 

34±26 = {
60 
18 

K,aii:TarraMa 48, 19 rneri:6ep ( 60), MbIC (29), TeMip (26), ~JJ;bI3 
(53-Arr-H-¥JKbJM=AxMa;:i;) catt;:i;apbl lllbIFbITI )KaTblp. 

EKiHrni )KaFbIHaH al\ )Kin 6¥pbilllbIHbIH; e3iH arrhm K:apacal\, oHaH 
lllbIFa)J;bI: 35+ 36=7 l-A+ J1+M (6ipittrni M¥1\aTTaFaT), He~ece 60+ 11 
(rneri:6ep, Ai1 catt;:i;apb1). EKiHrni 35x36=1260=63x20 (llai1rnM6ap 
catt;:i;apb1). Corr caHrn TeMip caHbIHhitt: TOPl\aJihII\ ececiH J\OCaMhI3: 
1260+26x9=1260+234=1494 AK: )Kill caHbI lllhIFa;:J;hI. 

Ocb1 6¥pbillll\a l\bip Map)KaH ( itt)Ky) 6¥pbilllbIHbIH; cgyrreHi eKire 

{
41°40' 

a:l1b1py 6¥PbllllbIH l\OCaMbI3: 35°36' ± 6°4' = 29032· . 0HaH lllbIFa)J;hl: 

70°32'-29°32'=4 l 0=41 x6=2460=82x30 
TeKrne- J\aF6a 6e:l1ttecittitt: acTbIHJJ;a )KaJIFac eK1 rnaprnbI 

yrnKirr;:i;ep. Orr Hµ KeMeciHitt: eptteri. 
0HhlH; 6¥pbllllTapbI 26°34' + 63° 6'=30°. 
Ottbltt; acThIHaH )KaJIFaCl\aH gymre yrnKirri. 
0Hbll-I; opTaJibll\ 6¥pbllllbIHa al\ )Kill 6¥PbllllbIH l\OCaMbI3: 

{
94°22' =90° +4°22' 

58° 46' ± 35°36' = 
23°10° 

0HaH lllbIFa)J;bl: (4°x60+22) =262X3=786. 
Eac 6arn catth1; 23°50'+23°10'=47° (KYMic catthl-Ai1 caHhI). 
TaFhi 6ip - eKi catt: 

104°44'-54°44'=50°; 50+ 29=79; 50+ 30=80; 

{
94 = 47x2 

60±34= 
26 

CottbIMeH )KeTi xaT KeK MeTarr;:i;apbIH 6¥Philll Typitt.ri;e lllhIFapyrn 
6orra.ri;h1. Orrap.ri;hltt; irnKi yrneyi: 47+80+29 =156=26x6=52x3. 

CbIPTl\a yrneyi: 26+50+82= 158=79x2. 
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)K11hIHhI: 158±156 = HeMece 314 ± 79 = . 
{

314 {393 
2 235 

n¥Jlap.z:i;h1 eKi eceneceK 6ona.z:i;h1 393x2=786 

235X2=47Q 

TaMarua caH.z:i;ap. OchI eKeyiHitt; apachrn.z:i;aFhI 6¥PhIIIIhI: 
470 

= 0 598 = 36°44' 
786 ' 

OHaH IIIhIFa)J;hI: 54°24'+36°44'-53°8'=38°=I9x2. 
TaFhI 6ip caH 441O+1260=5670=54x 105 

11-cypeT 



. {62°10' 35°36' ±26°34' = 
9°2· 

0HaH llibIFa,n:bI: 62°10'-38°10'=24 

9°x60'+2'=540+2=542=271 x2 

11-cypeT aTbIH «)l{irr 6¥pblllihl - )!(OJI Jl¥PhICbI» ,n:e)liK. )l{irITi 
rypa ¥CTaFaH a,n:aM a.nacrraii)lhI .nereH MaFbIHa)la. l\a.3aKTa 6ip ce3 
6ap. TypallihIJI, a.nan a,n:aM,n:bl: «)l{i6i TY3Y a,naM» .neii:,n:i:Con Tepett; 
C03. 

8pHere 6acTaca AnnahrnH. Ochr )l(a.3FaH,l::(ap,n:hI con Pa66hIMHhII~ 
JI¥C1<;aybIMeH 6on,n:hr .uerr TYCiHeMiH. 

J\apa )Kin rypanhI .na Kerr M;:}Cene I<;03rayrn 6ona,n:hr. An.D,hIMeH 
eKi )Kin apacbIH.D,aFhI 6¥pb11IIhIH aiirniihII\. 

OttaH llihIFa.UhI: 

752 
= 0,5034 =sin 30°14' 

1494 

35°36'+ 30°14' + 38°10 '=94°=4 7x2 

{
36°18' 

8,neMi 1<,a6hlcy HeMece: 30°14' ±6°4· = . 
24°10· 

OHaH llihIFa,n:hI 36°18'x2=72°36', 72°36'-35°36'=37°, 24°10'+ 
+23°50'=48° 

KenicTi C;:}HKecTep. 

{
85=17x5 

48±37 = 
11 

Bip TaMaUia caH Ken.ni: 

{
2628 = 73 x 36 

2246±382 = 
1864 = 233x8 

M¥tt.na 2246= 1494+ 752 eKi )Kin )l(IrnaFhI. 382+6l8=1000 
(;:}ymrn caH). 
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r109 
0HaH lllhIFa,nhr: 73 ± 36 = ~ . 

l37 

1

73: 
0Hnan K:apaH,bI3' 1 = 49-9 = 40, 

' 37! 
109 ± 71 = . {

180 
38=19x2 

EKi :>KinTi aHbrpy TaH. lllarraFhIMeH, HFHH Arr-<Pa)!(pMeH 6aifrra­
HhICThI. 0HbIH, caHhI: 314=~_) OCbI yllleyiH I\OCaMbI3: 1494+752+ 
+314=2560=256xIO . 

.5Irn11 H¥P (256) caHhIHhifl TOJihII\ -M::irriM .n::ipe:>Keci. Oifrrarr 
K:apaH,bI3. f arraM corr H¥p.naH :>KaparrFaH. 

TaFbI 6ip TaMallla H::>pce eKi :lKirr caHbI MeH xarr11<}larrap caHbIHbIH, 
6aHJiaHhlCbl. 

4304+2246=6550=13Ix50 

655x60=39300=(53+47)393=786x50 

50-1\ (l\a<P-**=100) cypeci. 
0HhIH, 6ac )J{HbIHhI 50+100+45=195=39x5=13x15 - (cype ca­

HaTiapbI 13-<}larn,n-Haif3arnif, 15-arr-xH:>KHp-rnc. (OrrhI Tac). 19-
cypeHiH, M¥K:aTTaFaTbI (~.....,..., )= 195 OJI 50 aJITbIHlllbl acrraH MeTa­
Jibl (l\arraifb1). AnThI rn6HFH rneH,6ep Heri3i ... Eri3-ceri3 aparracb1: 
2+6=8. COHbIMeH K:aTap OJI An-Ivfap)J{aHH acbIJI TaCTbIH, KpHCTaJILJ,bIK,­
MHHepanL(hll\ caHbI CaC0

3
=20+6+24=26+24=50 

CoHbIMeH K;arnp on arr-ttaK:yT KpHCTaJ1-MHHeparr caHbI. Al
2
0

3
= 

=J3x2+26=26+24 
B¥JiapLJ.bIH, KeKTepi: .n::in con eKiHllli - Aifr<;i:.13, aJITbIHIIIbI 

(lllouaif ). 
)l{aHHaIThIH, aChIJI TeKTepiH OCbI eKi acbIJI Tacr<;a CaJibICTblpFaH 

FOH. (55-cype, 58 aHT). Oifnan K,apaH,bI3. 
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rI3-cerl3 K,aFHJJ:aChI OCbIH)W T¥p: 50 . E . . 20+6+24 { 
26+24 

2*10+6=26 

2(10+3) =2xl3=26 



:f\¥paH).l,a H=u=eny (50) rypa11b1aSIT6ap. (68-cype) 6ip KYH Mb11-1, 
)l(bIJIFa Tett: ).l,ereH (22-cype, 4 7 aSIT) eceneJ{i3: 50x 1000=50 000 

Oehl caH 6ac 6anrn ecenettreH. On J\b16brnacb1 eKi )l(irr caHbI 
MeH xanmpanap caHbI MeH FanaMHbIH: aJITbIJibII\ rnett:6epi apl\bJJihI, 
)l(eTi xaT Keri apl\bIJibI (393) K~Min TYP).l,e rrajfrnM6apbIMbI3 eciM,r:i:epi 
apl\bIJibI (53+47) (AxMa.n:+M~ornMMe.n:). 

AnnahThII{ 6epreHiHe rnyKip. 
3N-1995. 
8n-MarnaHH. 
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