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CAHHhll-1. CAHAJihll\ CAHAThl 
(AllZbl CO:J op1tb1Ha) 

J<¥pau KgpiMHiH. 2-Eal\apa (Cttb1p )-epKern cypeciu.11.e Au.aMJJ.bl 

)l(apaThIII oiinai1ThIH al\bIIT 6ep.11.i, caHanhI erri... Con epKew 

cypettiH. C11b1p (Eal\apa) arnttyh1 )l(gtte eKittrni T¥PYhI Teri1-:1 6e? 

EcKe anatthil\lllhI-gneM.l1.iK acrrau TaHhIM FhIIThIMHhIH. gninrreci 

icrrerri 3omrnK rneH.6epittiH. eKittrni )l(attyaphI 6¥Ka ( c11h1p) e;viec 

rre. On 6ip, TinTett l\a3al\ThIH. Myrnen ece6itt.LJ,e .l1.e Cttbip /l(blJ1bI 

eKittrni 6onhm Kene.l1.i. Here? 

Kytti 6yriure ,[(ettiu Kattcb16ip 6onMhICThIK K¥6brnh1crnpab1 

TaHy.l1.a OHhIH. caH.l1.blK cattaTblH l\OCa l\On,[(attaThlHblMbl3.l1.blH, 

ce6e6iue 6ai1hmrnrr Kapan Kep.uiK rre?! Mb1canrn «3», «7»-T::ipi1ni 

l\aCHeTTi CaH,[(ap 6ap: ep Ke3ezi fUJKe oeztill, :JtcemiciH 6epy, .Jtcemize 

oeuiH :J1CepoeH mmll<;. :JICeUCi!f oey, :JtcemicKeHHilj :JICemi CJJ1i6i c)ey, 

ummi ;;1cemi ~Q3blHGHblff 6ipi cartay, coHoa£i-a~ «/(blpb1~mw1 6ipi

/(blOblp» oey, Hopecme11i ~blp~blHQH UJblZapy, .Map~¥JHHbllj l)bl]Jl)hlll 

6epyT.6. 

Kytt6e KYH l\On.l1.attb1crn 6011MhICTbIK K¥6hrnhICThI rn1-:1yAa 

l\OCapnali l\On.l1.aHhIITaTbIH Kac11erri cau cattaThIH.l1.a - 1, 3, 4, 5, 6, 

8, 9, 10 ... 100 ... 1 OOO-catt.l1.ap.l1.hI .l1.a arnyrn g6.l1.eH 6onap e.l1.i. ( 4-ey 

Tyren 6onca ... rreweue (6ec eue), 6-ay a.rra 6onca, 8 cepi, 8 l(b1p11h1... 

yiiipiuett yw 9, 100-re )l(eT ... T.6.). 

b¥J1 ai1Tl\aH.l1.aphIMhI3 F¥J1aMa Al\)l(aH Mawam1L1,i!-l «All 

asrn,[(aManaphr» eH.6eriuitt, 6ipimni 6eTiHeH 6acrnrr, KirnmhIH. ell 

6otthIH.l1.a :}pin rntt,6anaphIH.l1.att, Ke6iMi3 MgH 6epe 6epMei1TiH. 6ipaK 

6onMhlCTblH, Kei16ip 3aH,.l1.hlITbll\TaphIH Tatty.l1.a OHhlH, l\¥Illl5!Cbl!Ia 
. . . . 

Katty.l1.a caHHhIH. MgH.l1.lK Chiphrn awaThIH aMan-g)J,lCTep.l1.lH. )KeTern1e 

)l(erinreu,[(ett Kyi1 KewTipe.LI,i. Eip c016eu aMTl\att.l1.a 6om.1bICTbJK 

3aTThlH, MgHl MeH KaTap OHhll{ caH,[(hlK caHaTihll\ l\aCIIeTlHlll 

6onaThIH~hffhIHa 11nauaChlli. )J,ei1 T¥pcaiua Ke6iMi3 I<Opwara11 opra 



',, l hll\ \L'llli'.'-tCll rn11a Jallbl!laTblll!(aii 1rnpi11in, OHblll Ky6b!JlblCTblK 

···.PJ,LlJ,l\lhlll;LaFbl CJICJ,blr\ ca11aTbli\!CH ca6ah-:Tac l((:lCllCTTCpiu 

1;e6i\1i> a1-u1.ai1 6epMettMi1. 

OcbU<HI Kemn, 6i1 KyH.uemKTl icTe, TUITeH FhIJihIMII 

T)iKblpb1M.uay.ua .ua 1aTThIH. caH.UhIK caHaThIH KOJI,UaHa )l{ypin 

ora11 1\ac1IeTTiK cHnaT 6epeTiH 6enrinepi MCH 3aTThIH. Tyci, OHhIH. 

rjlll'll!KaJlbIK KyttiHiH: TiKendi caH,UhIK M;)HiMeH ca6aKTaCTb!pa 

orh1pr,111 Here .uereH cayan KOHhlfl :tKaTnattMhI3. MbrCMhI caHMeH 
. . 

F~11Ia ep11eKTCJieTlH XIIMII51.Jlh!K 3JlCMeHTTep.urn; aTOM,UhlK canMaFbI 

\!CH BaJICHTTiJiiri apKhinhI OHhIH, XIIMH51.JlhIK, lPII3HKaJihIK, TinTeH 
. . . 

\ICXaHl!KaJlhIK )!{;)He K.¥PhIJlhlMJlhlK }\aCIICTTep1 KepceTIJllTI )l(aTa,Ubl 

Ci\ICC nc?! 
K yH;JeniKTi T;))l(ipn6e.ueH 6i1 Kapa TycTi H;-,pceHi aK 1aTneH 

ruaTaCTblpMattThIHhIMhI3 T;:ipi1.ui, caHMeH FaHa cnnarranaThIH 1aT 

KaC!leTil!e 6acKa CaH,UhI 6epe anaMbI3 6a. apIIHe, )1(01\. ,[(eMeK, 

')aTThlH caH,UhIK c11naTbI OHhIH, 60J1MhICThIK opHblH, MaH,bI3hlH 

awaTbIH.UhlFh!HhIH, caHaMbI3JlhI .uaMhITY.UaFbl 30p M;)HlH KepceTce 

KcpeK. Oehl perre .pihI 6a6aMhl3 8n-<Dapa611.uiH. AK)l(aH MarnaHII 

TJ"iKipiM.uereH 6ip ayh!J eneH.i ecKe opana,UhI: 

«CaH 6ep2e11 caHa 6epze11, ca11am 6epzeH 

I1Hcm1 oen calla7bl2bl OR am 6ep2e11 

)/(apamblll J1Ca~2b13 11¥poa11 6apwa ;:me.Mai 

)f(ayhapu N¥P cay1eci1-1 mapam oe2e11». 

CaH ce3iHiH: M¥H.Ua-caHaHhIH: .ua, caHaTThIH, .ua ry6ipiH 

K\'pai!TblHJlhIFhI Ken H;-,pcetti aH:rnpTca KepeK. EKiHrni.ueH ¥JlhI 

Ga6aMbl31lhIH: ochrnay 6ip ayhr3 foihi 8pKern cype «naKapaHhIH,» 

3 1-34 a51.TTapb!HhII-{ 6aCThl ¥CTaHhI'.\1h!H aUihIII 6epeTiH.UCH ;:icep ,n;e 

K~lIUb1paThIH.Uh1FhI KYM;;lHC13. 

5yriHri Ka3aK FaJlh!M.UapbI apaCbIH,Ua FhlJlbIMH HCJiaMII ¥FhIMhIH 

aJIFaw aH:ryrnhr A. MawaHH neceK, 6¥JI 8n-<Dapa6II eciMiMeH 

ca6aKTaCaThIHJlblFbIHaH eKeHniritt yHeMi eCTe ¥CTay KepeK CII51.l(Thl. 

FJi1nc pyxaHH ¥CTa3bIM AK)l{aH arn,n;aH: «fbIJiblMH HCJiaMII a11-

c11apa611L(aH 6acrny anaThIH 6onap?» nerr C¥parnttbIM,1J,a: «)KOK 

- . [\.TC![ f':\TJ"Ia\1a: 8n-<Dapa6H Fh!JlhlMlI IICJiaMH,Ua .uaMhITY.UaFbI 

111c1i;:11>1rb1 fa1iK Tynrn>> nerett-µ,i AK)l{aH am - fhIJihIMlI 11cnaMH.UiH: 

11c1 rn , I E>Ka ece6iMeH ca.lJbIHFaH. AE)f([(-TbI anrnw r<on,IJ,aHFaH 



Aual'.1 (r.c.). AE)k/J, - naiirn:-.16apJ1ap cce6i ;1eJ1111cnH1 ocbuaH»

;.1.ercH-W. 
8Jl-<Papa611 6a6acLll!blll 0TLipapJibIK. I\b111Wah~ pyb!11a1-1 cKeHi11 

a.nrnw LI.:JJieJI).J.en, 6yrittri l(a3al( 1<ayhIMhIMeH KayhIWThrprnH 

A.Mawam1 6a6acbIHhIH. M¥pachrn JKatt-)Kal(ThI 3ep.IJ,eneywi: 

8J1eMHi1-1, eKi ¥CTa3bIHhIH. 6ipi 8J1-CVapa611 FhIJibIMhl caH ca.naJibI. 

,l],eMeK, ¥JihI 6a6atthIH. FhIJihIMH eMip6a}fHhI icneTiHJi:eri Al()l(aH 

MarnaHHLI.iH. «aR-<Papa6u .J1ca11e 6yzi112i ZblllbW» (AnMaTbI, 2004) 
MOHorpacpm1chr A1<m1.LI.aH F¥JiaMaFa FaHa JKaJJhrnaH ¥CTaTap acay 

- Ta:l(hipbm eKeH.IJ,iri J.J.;)JJenLI.i l(aJKeT eTrrett.IJ,i. )lfatte 6¥-JI Al(aH.HhIH 

<Dapa611 F¥PhIIlTbI FaJJhIML\hIFhrna Kenin 6ona anaLI.hI LI.a. Eyrittri 

3aMaHFhI I(a3al( FaJJbIMLI.apbIHhll{ apacb!HaH FbIJJblMH HCJJaMH P.erJ31H 

A1<aH. AEJKJ( ece6itt 11repyMeH l(OJJ JKeTKi3reHLI.iri LI.e WhIHJ.J.hII(. 

MytthIH. .IJ,;)JJeni .IJ,e, H~)THJKeci .IJ,e OI<YWhI Ha3aphIHa ¥ChIHhIJihm 

OThipFaH «AH a}fJI.IJ,aMa.naphrn er-1,6eri. 

ArnJIMhIW eH,6eKTiK 6yrittri OI<YWhIChIH TOChIH rycittiriMeH 

I(HHatt T¥pa, oH-TOJJFaMhIH I(aMwhrnarr, 6inceM eKeH .IJ,ereH 

rnnnhIHhIC 6epep i3J.J.eHic epiciH ecipep, mi;ie rnpThIIl ;)KeTeTiH 
. . . 

Thll{ H.IJ,eHJihII( e3en, ;)pl COHbIJJb!Fbl TaHbIML\hlI( K8KJKHerrn 

caHLI.ap Ti36eriMeH Kel{eiheTiHLI.iriH.IJ,e. CoHhIMeH l(arnp KiTarrTbIH 

TaFaTChI3 OI<YWhICbIH ;;J.IJ,errKi).J.e e3iHeH «JKepiTeTiH.IJ,ett» I(HbIHL\blFbl 

LI.a IKOI\ eMeC. b¥JI l\HbIHL\hll\ 3aTTbIH, caH.IJ,bII\ M;)HiMeH 3epL1,eneyre 

Teceny .IJ,ep e)l.iK. EipaI< KiTanTbll{ TaHhIML\hIJlhIFhI: 6yTiH Fa.JlaMHblH 

J\¥mfHCbIH HCJJaMH FbIJJbIMblHbII{ r<:aFII).J.aChIH 6epeTiH «J\¥paH 

K;::ipiMHiH.» MrrapbmaH FaJiaMH 3aH.J.J.hIJibII\ JK;)He r<:a3al( ¥JITThIHbIH 

TaHbIMhIMeH ¥WTaCTbipap cattaHbl Kel{eihep caH.IJ,ap CblpbIHbIH 

aruhrnaThIH)l.hIFbIHLI.a LI. e M er<:m 3. 

Pac, A.MaruaHHLI.iH. 6¥phIHFhI JKaphIK KepreH KirnnrnphIHJ.J.a («Ail 

apbIChI» ( 1991) MeH «Tac l\OJia Ll,;)yipiHiH. MHpacTapbI» ( 1996), «8JJ

<l>apa611 JK;)He KOCMonornH (1999)) AE)J()J. ece6i I<OJJJ.J.aHhIJJL\hI. 

EipaI< MYHhII{ fopi OI<YWbIChIH i3LI.eHicKe 6ayny, ttaFhI3 AE)Kll, cmiH 

¥f"hIHYFa Wal\blpy, .IJ,aHpnay eKeH. faJihIMHhIH. «Att a}fJJ.IJ,aManapbrn 

COJJ .IJ,aHpJibll\Thll{ anFaW:l(bI eMTHXaHbl OI(YlllblCbl - ¥FblMbIH CbIHay 

caHaThI T;)pI3)l.I. 

«FblflblAtda, e11epde, di11de mapuxma, ma6uzamma J1cyp2e11 ... 

myciHiKmep apacbIHda ma11awa cazlKecmiKmep 6ap... A.1010h 

K,a!laca OCbZ MaceJ1eJ1epdi monnwcmblpbm K,apay ... .)KlflWK,may. .. 



ur'/ acmpOll0.11//fl ,0 hl.1hl.11blll0U l)OOCll/h/_'/Cl/llhlll AE)/(/_J ece6i11e 

J1cu111ac)1>1. .. Oc1>10az1>1 6ac1nc~1·-xu.u,-1>1_111>ur)1J11f _11ywe.·1 ece6i11e da.-1 

1,·c.1e111i/l()i2i, eKillwioell AE>KJJ, uipoe1-1 60-f\.O oeimzi COHOapdbll/ 

<JpnLweH 6epi.rlyi acmpOHOMUR.Oa f\.OJ/OQ/lblflQmblH lUeT-j6epRiK

(1_71JblCn1blf\. ecenmeyoilj f\.OJ/Dltflbl 6o.r1ambIHObt2b1» ueli Kenin 

F¥JI3Ma-xaJII\hIMhI3,LJ.hIH: e)l{eJiueH KeJie )1{3TI\3H )l{hIJI I<ai-ihrpy, MyweJI 

K3Hhrpynrn AE>K,l.(-rnrhr l\OJI,LJ.3HhIChIMeH 6acTaHThIHbI aliTapJihII\ 

.II.¥PbIC wewiM eKeHuiri III¥6aJI3H,LJ.hlpMaH,LJ.hl. 

KirnnThIH: neHTMOTI-rniHe aH:HaJiraH aBTOp,Ll,hIH: OCbI ¥CTaHhIMhIH 

OKYlllhI eg6eKTil{ ::ip6ip rnpayhrnaH Ke3iKTipin OThipaThIH,Ll,hIFhI ua 

T3fbIJihIM,Ll,hI caHuap T36IIF3ThIH ¥FYU3FhI c::irri l\OJI,Ll,3HF3H aMaJI 

ueMeKm3. 

)l{apaT)'lllhIHhIH: xaI<ThIFhrna wy6::i KeJITipMerett A6ali uaHa: 

J\¥,LJ.aH ce3i - J\¥paH K::ipiMHig pacThIFhrna wy6anaH6attuhr. 

)le:-.1eK J\¥,Ll,att ce3iH yTipiHe uettiH caK:Tan, ew6ip e3repzyre 

¥Wb1paMayhrn I<:auaranay ranaMUhI )l{aparywhrchrnhIH: I\¥-UhlpeTi1-1e, 

OHbIH, M¥F)l{II3aChIHhIH: Cbiphrnua )1{3Tca KepeK. OnaH: 6onca 

cypenepiHig arnyhrn aliTnaraw::i:a onap,LJ.hIH: perriK caHhIHhIH: e3i 

A E>K,l.( TiJiiHue 3op M\ff)l{JI3a eKeHuiriHiH: «Ali a.HJI,LJ.aManaphIHhIH:» 

anrawl\hI 6errepiHeH KepiHic rn6yn1 TeriH eMec. Oehl perre 

AK:)KaJ-I xa3perrii-i: aBTopnhII\ K.¥I<hIFhrna )l{aTaTbIH 57 «BR-Xaouo» 

cypeCIHll{ M¥F)l{l13aCbIHa TOI\Ta:rn Kery JI::l31M. 

J\¥paHHhll{ cypenep CaHhl 114. Here? oyraH )l{ayarrThl KirnrrTaH 

l\3HY,LJ.bl OI\YllibIFa I\3J1,Ll,blpbIII, COJI cypenepu1g ,Ll,::lJI opTaCbIHaH 

OpbIH TerrKeH 57 «8JI-Xa,LJ.II,Ll,ThII{» Ke3,LJ.eHCOI\ eMeCTiriHe, .HFHII 

AKal-( ¥ChIHraH l\3FIIUaJihII\ T~hiphrMra I<¥JI3I\ TypMey MYMKiH 

eMec. )l{::itte J\¥pattua «o::ipiHiH: ycTittue 19» uereH ue a.HT 6ap. 19-

: «oicMiJinahip PaxMaHip PaxIIM» uerr ::ip6ip cypeHiH: 6acrnHThIH 

Eac 6aTaHhIH: ::ipirr caHhI-19. 114-Te 57-ue con 19-ra 6eIIitteui )l{::JHe 

dn-XanIIU J\¥paHHhII{ l\31\ opTaChIH,LJ.a T¥P, 6hrnaifwa attTI\3H,LJ.a 

AioKatt xa3perrii-i: M¥HbI zypa Marbrnacbrn,LJ.a )l{ypeK cypeci ueyre 

;:ionett Heri3 6ap. 

«.-foouo» - apa6wa TeMip. Erep apa6wa aTay ;;ipinTepittiH: perriK 

ca11;l3phIH x=8, a-4, II-10, ,r:i:-4 l\OCap 60JIC3l\ )l{J1hIHThIFbl - 26. 
KiTa1ua FhIJihIM.Ua TeMip caHbI ,r:i:enitteTiH aHbII<,TaybII.ll Tarhmra1-1 

OCbIHay caHHbIH: aBTOp l\OJII(attraH 6apIIhlI\ «aMaJiuapbIH,[(3» 

i-.:e1;1ecirr OTbIPYbIHblH. ce6e6iH awy,LJ.bl Ol\YI.llbIFa l\3JI,Ll,bipa T¥PblI1, 

8 



O'{Hhlll GyriHri Ta6rrnn FbJJibI"vtbIH.[la HeHi 6irr,ilipe1iHJJ,iri11e 

KCJIC111K. 
. . . 

IJapJlbll\ XHMWIJlbll\ )JJCMCIITTep,l.l,11~ IWIH,LJ.en CJ:-~ Mbll\Tb!Cbl 

)f(;;me 6apnbII<: 3rreMeHrrep.n.iH. e3repe Kene T¥PaI<:TattTbIHbI 

teMip 3JieMeHTi eKeH.n.iri .n.;rnen,l.l,eHreH I<:anr.n.a. 5IFHH ceHreH 

)1(¥Jll(bl3JJ:ap.n.bIH, TepMo~nponbIK peaKIJ,H~CbIHblH, COH,Fbl )JieMeHTl 

TeMip. TeMip.n.iH. MbII<:TbIJibIFbI - aTOMJJ:bIK TOpbIHbIH. TeKllle T;;ipi3.n.ec 

6orryhrn.n.a. l3¥JI .n.a .n.;:inennettreH. Couay bII<:bJJibIM 3aMaHHaH 6epi 

)f(ep.n.eri 3arrap.ui,1 TepT TOIIKa )KiKTerr: cy meKmi, :J/CeJt meKmi, 

om meKmi :J1caHe :J1cep meKmi TOrrTap .n.err 6¥FaH I<:OCa ~JIJJ:bl3 

TeKTi 3¢11p.n.iH. .n.e p;:iMi3)J,iK 6enrinepiH reoMeTpH~JlblK (YllIKin) 

¢11ryparrapbrMeH MeHrniKTerreTiHµjri 6errrirri. CottbIH. apa..::hrn.ua 

)KepTeKTi 3aT YllIKinMeH eMec meKwe}vtelt 6enrineHreH. TeKllle 

rn6HFaTbl MbII<:TbIJibIK. K,az6a Kapa TaCbIHb!H, p;;iMi3)J,iK 6enriciHe 

T;;iH.ipAiH. TeKllleJiiK cmraT 6epirryi TeriH 6onMaca KepeK. EH.n.i con 

TeKllle 6¥pbI11ITapbIHbIH, rn6eciH-8, K:a6brpFa )f(aI<TapbIH-6 MCH 12-

I\blpnapbIH K:OCCaI< )KHbIHTbIFbI -26 lllbIFap e;::i:i. EKiHllli.D.eH TeMipJJ:iH. 

nepHO)J,TbII\ )f(yHe;::i:eri opHbI - 3JieKTpoH caHbI .n.a 26. Erep TeMipAiH. 

~bl3blll ~alt TyHipllliKTepi 2eMO?_J?o61111oi K¥PaHTbIH)J,bIFbIH ecKepceK 

«TeMip» (Xa.n.HA) cype )l(ypeKTiK opHblHbIH, .n.a, 60JIMbICTbII\ 

I<:ac11errepiHiH. CHIIaTbI 26 caHMeH ca6aI<:TaCTbIFbIH aH,Fapy I<:HbIH 

eMec. Mitte, AE>K/(-TbI K:OJIJJ:aHbm I<a3aK rrep3eHTi A. MalllaHHAiH. 

FbIJibIMH HCJiaMHbIHbIH, arnI<:aH )KaH,aJibIFbIHbIH, 6ip T¥CbI OCbIH.Ll:aH. 

Erep «AH aHan.n.aManapbr» KiTa6hIHbIH. 6acTbI ¥CTaHbIMbI caHHbm 

cattaTibII\ M;;im apI<:bJJibI AYHHeTaHbIML(bII<: FbIJibIMH HCJiaMH 

I<:aFH)J,arrapbIHbIH. ;::i:aMbITbIJIYbI )J,eceK, A. MalllaHH TY)f(bipbIM)J,bIK: 

M;;iHitte .n.e wy6anatty ;;i6ecTiK 6onap e)J,i. 

Ett.n.i AE)f(l( ece6ittiH. M;;itti He )J,ereH C¥paI<:K:a aBTOp)J,bIH. 

«AH apbICbI» ( 1991 ), «Tac I\OJia )J,;;iyipiHiH. MHpacrnpbI» ( 1996) 

KiTanTapbrn,lJ.aFbI 6epreH aHbIK:TaManapbrna apHaHbI TOK:Tanbm 

)f(aTrrafi, OflbI anrnH Tal\bipbmTap)J,bI awy 6apbrCbIH.D.a KipiCTipin 

OTbrpybl .D.¥PbIC werniM )J,eMeKrri3... )J;eMeK, KiTaIITbIH, 6aCbIH;J,a 

28 apan ;;ipirrTepiHiH. 4-TeH )K;;)He 3-TeH ceri3 TOIIKa )KiKTenirr, 

onap,l.l,bIH, ;;ip I<:aHCbICblHblH,, MbICaJibI aJIFallIKbI TOIITaFbl 10 ;;ipinTiH,, 

~FHH 6acrnrrI<:bI rnpT ;;ipinneH AE)f(l( - 10 ;;ipirrKe 1,2 ... 10 µ,ei1:itt 

caH MeHllliKTeJieTiH;::i:iri, KeJieci rnpT ;:ipirr T06b1 hG)'3 ,l.l,enittin 

20, 30 ... 50 T;;ipi3,l.l,i OHL(bll\ caHFa He OOJIYbI, onaH KettiHri xymu 
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ru01.1 - .:ipimcpi 60. 70 ... 90; OJLall Kciii11ri 1,·.w.11011 - 100, 200 ... 

Ciurn,m, c,'1/Jc - 600, 700 . .:ip6ip Torrrari,1 .:ipi1ncp)-li1( pcniK C::lHbI 

Oll CCCJ1CI!C 6apb111, 1,pumz, cx;1, aJI Cl-( COI(Fbl em.; - 800, 900, 1000 
6iTc;.i:i. 5Irntt COH.FbI 28-JpirniH. catthI 1000 6oJia.llhI. 

AE>K/J ece6ittiH. aTayhrna aH:ttaJiraH aJIFaWI\hI TOnl\a etteTiH 

TOJJT K:apbm 6apJibII\ ;::iJiinncJiep 6acrnyhI. OJiap.UbIH. MettwiKTereH 

CaIIJrapbI a-1, 6-2, )l{-3, .u-4. l\OCbIH.llbICbI 1+2+3+4=10 10 KJMiJI 

ca11L1 - acnaH cattbI .ueJiitte.ui. Ce6e6i KcJieci eKi, yw ... T.6. opbIH.llbI 

ca11nap,llbIH. I\aHCbICb!HblH, 60JIMaCblH cattaTTbll\ M;::JHi OCbl 10-ra 

.uclii1-iri catt.uap.UbIH. 1<.attTaJiattyb1 apK.bIJihI aHbIK.TaJibm )l(aTa.UbI 

CMCC ne?! 

IlaHraM6apJiap rnpttXhIH.Ua AEJKJ{ )l{ettitt.ue MbIHaH.uaH: 

TyciH.uipMe 6ap: A -AoaMu r116a.uaT, AJIJiahbIHhIH. 6eprett HbIFMeTi; 

J; - Eawapam, rn.6anaTThI a.uaMra 3op 6aK.bIT - cyH:ittwici, )l( 

- )f(ahayemy a.uaMH MiH.UeT; )] - Jla7cntam Ta6y a.uaMra MiH.UCT. 

0cbll-I.Uai1 Marhrna.ua ;::ip6ip rnn arnyhIHbIH. miH.UiK rycittiri 6ap, 

MbICaJibI hayJ - A.uaM aTaHhIH. 611.uatt.llhl )Ken, KyH;::iJii 60Jiyb1, xymu 

- OHbII{ )l(aparywhICbIHaH KewipiM C¥payhI, T.C.C. TyCiHiKTep. 

AnaM 6a11acbrna acnaH - KeK oprnK., KyH ()l(YJI.llbl3) oprnK., Ali 

opTal\. )J,eMeK, a.uaM3aT FbIJihIMbIHhrn 6acTayb1 acnaH .ueHeJiepittiB 

K03FaJibICbIH 6al\hIJiay.uaH 6acTaJiyb1 OCbI.UaH. CoraH MbICaJI 
. . 

K:a3aJ<.TbIH. .uyHttcTaHbIMbI - )l{bIJI Me3nm MCH MYWCJI.lllK ccenTcpt. 

AcnaH .uettcJicpittiH, iwitt.uc cottay hIK.bIJibIM 3aMaHHaH 6cpi 

atra:--.rn TipwiJiiKTe CB Mal-{hl3 anaTbIHbI KyH MCH Ali. TipwiJiiKTiH 

6011:-.1bICTbIK. cattaThIH: «KYH Kepv». «KyHemnic» .uen )l{aTaTbIH.llhlfhI, 

aJI «acnaHoa Azl 6oR,itaca aoacaCbl/-j» .uen 0JICl{fC K.OCYbIMbl3.llbIH 

focTLI cc6c6i 1<.apaH.nr.ua JKOJJTannali JKarybIMbB.llaH repi, yaK:bITTaH 

w;:nacnai1ThIH.llhlfbIMbI3.llhI KepccTcc KcpeK. AH.llbIH, acnatt.uarhr 

;:ip6ip 25-30 T;::iyniKTeri ;::ip TYPJii ~.llhB.Uap T¥CbIHaH Kepittic 

6cpyi, .SffHH Att.UhIH. a.sm.uaMaJiapbr yaK.bIT eJIWCMiHiH, ai1Hb111,.rnc 

Tapa3b1Cbl .UCCCK TC 6onraH.uai1. )J,cMeK, acTpOHOMmI iJiiMiHil-{ CH 

O"lCKTi MJCCJ1CCi, TinTCH ~.llbl3HaMaJibll\ c;::iycrcH:JiiK 00J1)1{ayra 

;1ciii11ri K_¥0bmhrcrnp AH: atlan.uaMacbrMcH ca6aK:rnc )l{aryhr 

Ka ;a1\TbIH. MywcJI cce6iHiH. qpaM.llbll\ J<.¥phIJ1bIMbI .ueMcKni3. 

Ki1anTbIH 6ipitt-6ipiH TYhIH.UaTbm, 6ip TaKblpbmTaH Kcnecire 

0 re llH T¥)1{blpblM )l{CJIICIHIH. HCJ1aMH FblJihlMblHblH, Ti36eriH 

K\FlHTbIH )l{a11rac-)l{a11rac KeKrcH 6¥pwanrn.uaH: OH.Ubl ,D.apaJian 
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Tyiii11J\ciiTi11 41 Tapay raKi,1pi,1map ;:rrayJ1apb1HbII-\ cni 6ip,>\CH 

Kbl3bll y111i,1J1 b!K TYb1H)J,an1ar1 Koib.1aii)J,bI. MJccJ1c11 « Typu11 
1;Lu;11ucbu1du.c'bl .J1cw1w; ecen» - 6acray 1apaybr F+.r1a:--1a1IbII\ +er all! a11 
6arbITb!HbII-I, attI<:bIH)J,bffbIH aHbII<:Tan 6epcJJ.i. CoJI 42 Tal\bipbmThIK 

rapay)J,hl illOJibin 8TKeHHi1-1, 83iH)J.e «AltObll/ Clflllbt-AJZJZClllbll/ 6am1bt», 
«l{btpbt~ Ky11 winoe», «Ailooc», «!(an mayht- KarjJ maybt», «Topm 
ma2a11 .Hell TeMip l(a3bt~», «llewe11e yw1<iJZ», «Amnbt A1taut A6ail 
eJZi», «Apbtcmm1 6an», «JKep KoK -JKopzeK», «l(oc 6apa6a11>> 
- e)KeJJ)J.eH ecKipMeH 6i3re )KeTKeH ryciHiK ~'TbIMb!Hbll-1, caH)J.bIK 

caHaThI MeH AiHH ~bIMbI OKYWbIChIH 6ett)I<::itt i<:aJJ)J,bipMaCbI aHhII\. 

EI-1,6eKri1-1, 6ipittllli TaI<:bipb16hrn)J,a 6epinreH «MyrneJI )KttHaK» 

Kecreci MeH «T¥paH Kai<:nachrn aranarhrn KecKiH )Keri Kev. neH 

At! a5IJI)J,aMachrna attHanhm, OHhII-\ KYHJJ.iK )KJHe ryttJJ.iK MeKeHiH 

Kepcerinyi 01-1, i<:on, con r<:on caycai<:rapbIHhII-\ - I 0 rapaMhI )!(;~me 

i<:oc 6i11eKTiI-1, coJihI - K ytt, OHhI - Att 6011hm raparhrnyh1 f\a3aK 

~hIMbIH)J,arbI 12 Mywen)J,iK 12 )KbIJ1 cattay MeH 12 attJ1blK )KbIJ1 

Me3rini Ti36eriH)J,eH acnaHTaHbIM FhlJ1blMbIHblI-I, ca6aKTaCTbffbIH 

awbm 6epeJJ.i. )KJHe AttbII-\ rychrn OI-1,hII-1,HaH, ~AhI3hII-I, rycbrn 

co11b11-1,HaH 6arara ripei1JJ.i. )Keri KeK, onapAhll-\ Mera1111 arrapbI, 

;;ip6ip KeK nett onapra MettrniKrereH con Meran)J,ap arayhIHhIH 
. . . 

caH)J,hlK M;;JH)J,ep1 MeH nepHO)J,ThlK KeCTe)J,en onap)J,bll-1, peTTJK 

caHhI K+paH cypenepittiI-1, peri MeH OHhI K¥PattThIH ;;ipinrepJJ.iH 

caHJJ.hIK )l(HhIHThffhI 3ep)J,em OKYlllhffa: onapAhII-1, apachIH)J.arhI 

c;;ittKecriKrepi FanaMJJ.hI )KaparyruhIHhIH K¥JJ.hiperiH, OHhIH 

M~)KJ13aJ1bIK CblpbIH awaThIH)J.aH MaFJ1¥MaTThlK HhilllaH)J,apbIH 

aI-1,rapryhI - fopi, fopi caH)J,apMeH Heri3)J,eJ1e)J,i. Eip MbICaJI K+PaH 

K;;ipiMHi1-1, 91-llfaMCH (Kytt) )K;;JHe 54 - KaMap (At!) cypenepiHiH 

perriK caHAapbIHhII-1, Ke6ettriHAici 4914 - nepiune arayhIHhIH 

caHhIH 6eperiH)J,iri. A.MarnaHH .¥CTaHbIMbIH)J,a 6¥.JI 30p M~)Kl13a, 

;;ipi OHhII-1, M;;JH)J,iK )J,;;JJ1e11i. EKiH;'Illi MbICaJJ, IlattraM6apbIMbl3)J,hIH 

MeKKe)J,eH M;;iJJ.ttHara KernKeH Kytti - M¥ChIJ1MaH Kyri36eci An

htt)KpaHhII-1, 6acb1 M~)KH3aJihIK caHaThIH)J,a eKeH. Oehl KernriH 
. . 

K83)J,ereH Mai<:caThI 11c11aM lllhIH)J,hffbIH KJmpnepAII-\ apanacybrnaH-

6¥3YhIHaH cai<:ray e)J,1. )J,eMeK AK)KaH r¥Jlal\taHhII-I, caH)J,hIK 

cattarrarhI ¥CTaHhIMhI )J,a5Ip11hffhI MOJI OKYlllhIChIH 6ei1-)Kai1 

KaJJ)J,hipMacbI ranaccbl3. Kiran asropbI OCbI A11-h1·1)KpaHhIH 5Inrn 

Ilai1raM6apblMhl3)J,blI-I, acrpOHOMH5IJ1hlK-KOCMOJ10rH5IJ1bll\ «MyAap 

an-Caparam> )J,aJWbIJ1)J.bIH Kecm 8TCTIH)J.IrlHII-I, M¥F)Kl13aJ1bIK 
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\1;1I1in arnaJJ,bI. M0cc11cH McKcHi!-\ c1u{ir·i 21°, a11 MaAIIWlHbIKi 25° 

111aMac1.>111:la 6oHca, A11-CapaTaH 6cnJlCyiHiKi -23°27 . Ocb1J1apL\blll 

I-\aTLIHaChI H6palmM (r.c.) 5/3 uorncLIH 6cpcTiH)J,i1·i )K;dHC AJ1- h11)Kpa 

curraThIHAaFLI: An-MttFpa)J( rnnaM11 ca.si:xaT rreH an-paxMaH+an

pax11M n16paTThll\ caH.uap OHhIH, M¥f')J(H3aJlhII\ l\3Cl-IeTiH 3Hbll\T3H 

TyceAi. Erep AH: 11cnaMHhIH. 6ac 6enrici 6onrnH.ua, I<a331\ ¥f'hIMhIHAa 

OHbIH. opHhI. Yih - Mylllen K,o.si:H, Illa.si:H. IIIa.si:H.llhI K,hillII\3ll1 ACIT 

Tc attTa.JlhI. COHAa T¥paH K,aK:rrnchIHA3FhI AphICTaH6arr, K,hillll\alll 

6arr - KyH MeH AHAhIH. opHhI 6onhm lllhIFaAhI. EHAi M¥HhIH. Ol\YlllhI 

TaHbIMAhIFhIH TOJlhIK,Thipap reorpaqrn.si:nhII\ MdHiHe KeneH:iK. An

CaparnH 6en.ueyi FhIJlhIMAhI )l{ep 6eTiHiH. hICThII\ )1(;1He l\OH.hip)J(aH 

ll1CH:6epiHiH. )Kiri 6onhm caHana.uhr. E¥JI )l{ep lllapLIHhIH: aH:HanhIC 

KiH.uiri KyH )KOJlhI )Ka3hIFhIHa TiK eMec 63°33 1 .sIFHH 23°271 

6¥pblll1Thll\ lllaMaChIHAa lllaJlhIC )KarybIHaH. 0Hhl FhIJlhIM TiniHAe 

«MyAap an-CapaT-CapaTaH» (Illa5IH-K,O.si:H) AaH,FhIJlhI ACJliHeTiHAiri 

OChIAaH. 

KirnrrThIH: TaHhIMhIHAaFhI fopiMi3re opTal\ T;;itt,ip l\¥PFaH 18 

Mb!H, FaJiaMH 3aH,JlhIJlhll\TapAbI HJlaHAhipa TyceTiH.uiri. hl¥HAaH 

M.'{DKH3aHbIH, fopi cype caHAapbI, K8KTep )l(dHC onaprn T;dHTi 

MCTaJIJl arnynapbl MCH aTayA3FhI ;;ipm caH,1],apbIHhIH: l\OChIHAhIJlapbI

aHblpbIMJlapbl )KdHe onapAhIH. 83apa l\aThIHacTapb1-6ip K,apaFaHAa 

;)lllCHiHAeri apmpMCTHKaJlbll\ aMan;wp KOM611Hau11.si:Cbl 6onhm 

KepiHyi MYMKiH caHAap. EipaI<: con caHAap apI<:anattThIH TaHhIMAhII\ 

MbrcanAap: 7 xaT KeKTep-)l(ynAhI3Aap ;:ineMi, onapAhIH: opHhI MeH 

K8K )Ky3iHAeri KepiHicTcpiHe 6aH:naHhICThI 6a.sIHAaJia)lbI. K,a331( 

¥FbIMhIHJlaFhI 7 acrraH - 7 K8K 6acK,a Aa acrrnH .ueHenepi ;:ineMAiK 

acrraH TaHhIMhIHaH e3rell1eniri )KO!\. Erep acrraH ACHeciniH, 

6ip rrnaHeTachI )l{ep ACCeK, 11cnaM.ua M¥HhI AH:MeH ca6aI<Taca 

l\apaCThlphrnyhl OHllla OFalll CMCC. Ce6e6i 6i3ACP )l{ep T¥PFhIHAapbl 

¥FbIMhIHJla 1-acrraH (KeK) AH: AeniHe.n.i. M¥HhIH, MCTanhI KfMic 

(47), OHhIH. peTTiK caHbI-47. Oehl T;;ipi3.n.ec Keneci KeK IIIonrraH 

MCTaJihI .Mbzc (29), o.n.aH KeH:ittrici AHI<hl3 - FyTLrpa.n. (MepKyp11H:) 

\tcTanhr chrnan (80), rnpTiHllli Kf1i, MCTanhr aRmbzH (79), 6cciHll1i 

K8K Apai-I (apFhI aH:) - Mapc - EceKI\biprnH, MeTanbI meMip (26), 
am b!Hlllhl K8K IlloH,aH (IOrrHTCP) - MCTaJlbl KraRGilbl ( 50), 7-acnaH 

Ca1rn<ap (CarypH), MCTaJihI KrOpzacbZH (89). 
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AI<)Kall xa'3pCT ocLr M0Jlll\1errn{ 60piH caH epuenMeH Tafoir11 

·ia!Ul,hl!fl,(l\Tbl aiiK:blllJJ,aiiJJ,bl. TinTCH a11-<Dapa6H.L1iH epeKwe M;)H 

6eprett «AJJXHMHKTep» YFbIMLIH)],aFbI opTaK,TbIK,TbI )],a allla)],bI. 

Mb1canb1, 6aCK:a MeTaJJ)],LI aJJTbIHFa ai1HaJJ)],bIPY2l.bI MaK,caT eTKeH 

aJJXHMHKTep)],il{ FbIJlbIMFa K,OCK,aH yneci a3 CMCCTffl. 

CoHbII-l 6ip )],;:,neni MLIC rreH K,aJJattLIHbI K,OCLm TYCi aJJTbIHFa 

KeneTiH )KCJ.Lli onap ttaFbI3 anTbIHFa 6anarnH)],bIFbI. PacbIH)],a 

)],a, MLIC rreH K,anattLIHbII-l peT caHbIH K,occa: 29+50=79 aJJTbIH 

caHbIH 6epeTiHi Fa)Karr. Erpe Wmwi1rn T::mTi achrn Tac flGZblII -

Kopym:J - py6urt - carfmp on anJJIOMHHHH TOTbIFLI A 12 0 3 )],eceK, 

M¥Hbll{ MHHepaJJ)],bIK, caHbIH onap)],bll{ K,¥pai1TbIH 3JICMCHTTCp2l.il{ 

perriK caHbI MeH BaJieHrriniri apK,bIJJbI lllbIFapca 6ona)],bI eKeH: 

13*2+8*3=26+24=50. )J:eMeK illol{aH)],bII{ MCTaJibl MCH aCbIJJ 

TaCblHbll{ caH)],apbl 50 re TC!{ 6ona)],bl. D¥JI KC3)],CHCOK, rra?! «AH 

ai1an)],aMaCbIH)],a» M¥HbII-l )],a )Kaya6hr 6ap. 

Erep 5-6 MbII-l )KbIJJ,Uatt 6¥pbIH Tac .ndyipiHeH 6acrny anaTbIH 

K,ona ,UdyipiHil{ a)],aMJaT TapHXbIH)],a K,aH)l,aH OpbIH aJJFaH)],bffblH 

ecKepceK, con .udyip.ll.iI-l KepeK-)KapbIFbI K,aJaK, )KepiHeH Ta6bIJIYbI 

ynTTbIK, AYHHCTHbIM )],el{rei1iH aHhIK,Taca KepeK. MbICTbI :J/CeJ ACY 

COJI ,Udyip.ll,eH K,aJJbIIITaCbIIl 6yrittri )KeJK,a3FaH KeHi!lliHil{ aTbIHa 

ai1HanrnH arny. Con )KCp2l,e .MazaoaH (pyAa) K,a3bIII )KCJ K,OpbITK,aH 

ne!llTep.niI-l caK,Tanhm 6iJre )KCTKCH)l,iri .ue dp Ke3 eCTe 6onrni1. 

Anrni1.uaFbI epTe.ue l}GJlGUbl eH.uipreH KeHillITiI-l J{GJ16a arnnyhI 

6dJIKiM K,GJlGUblHbll/ aTaybIH TY.LlhIPYhI )],a Fa)Karr eMec K,oi1. HeMece 

l<,¥paH KdpiM)],e >Kep aoaAtHbllj 6eciri an KoK ;HeKeHi .ueniHce, 

OCbI,UaH Kenirr TeCeHilll )KaHaJJbffblH )J{ep .ll,CCeK, >Kep-KeK )],ereH 

ceJ)l,eH «>KopzeK» - ¥FbIMbI lllbIFbm T¥pFaH)],bIFbIH A1<,)KaH xa3peT 

6¥Jiap2l,bII{ )],a caH,UbIK, MdHiH 6epe OTbipbm HdpecTe rnceriHiI-l 

aTayLm.na .ll,a acrraH)],bIK, aCTap )KaTK,aH)],bIFbIH .udnen)],ett.ll,i. 

_aeMeK, OCbIH,Uatt ¥FbIM2l,ap AEJK.a ece6iH 11cnaM F¥JlaManapbr 

FblJibIMHbII{ 6apnbIK, caJiaCbIH)l,a K,OJJ.ll,aHFaH)],bffbIHaH )],CMCKI1i3. 

an Xope3MI1 «Anre6paCbIH» dpirrTep.uiI-l caH,UbIK, M:miMeH 6epreH. 

8n-<Dapa6tt. eJiHiI-l zeoMempu51JlblK,, onmuKGJlblK,, AtexaHUKGJlblK,, 

acmpOHOMUJlflblK,, cayflemmiK, ~1t_Y3blKGJlblK, T~blpbIM,Ll,apbIH)],a 

AEJK.a d)],iciH KCI{HeH K,OJJ)l,attrnH. 

13 



M::iccnc11. l1cJral\t Tap11xbIH,!J,a ITa!irnl\16apb1MbI3J-(bIII T::iH,ipiHe 

TiJ1cK eTin yl\1iTTcpi11 a~iTy ytuiH 12000 ce3 ce!111eHAi AeniHc)J,i. 

[Killllli /KaFbIHaH a11-<1>apa6H KOCAtOJ/OZUflZQ apHa11FaH eH;6eriH)J,e 

)!(¥Jl)J,bI3 3arrapbIHbHJ: 6ip-6ipiMeH apanacybIH ( aTblJibIC ), O)],aH CO!-!; 

6e11iHin, I<aIIJbIKTaYbIH ( cyyhrn) 12000 )KbIJI.ll.hII\ ,n:;::iyipre 6a11aH,ZJ,hI. 

AI<)l<aH xa3peT con ;::ipeKerreH eH; 6epiK TeMip,ZJ,iH. nai1.zr.a 6011ybIH 

AE>KJ( ece6iMeH .zr.~nen,ZJ,ett,ZJ,i. 

Ochr perre KOCMOJiormmhII\ iniMiHiH: Heri3iH canrnH apa6 

FaJ1bIM,ZJ,apbIHbIH,, ~cipece an-Cf>apa611 I\aFH)],anapbIH KepTapTna 

eyponau,eHTpHcTiK ¥CTaHbIM,.a:a KonepHHK, Kennep, f anHnei1 

CbIH,ZJ,hI FaJihIM,ZJ,ap yneciHe emuinen, 6ei1iM,n:enin )KaTaTbIH,ZJ,hIFhIH 

,n:a ecKepe OTbipy Keper< CI15II\TbI. 8cipece, OJiapMeH 8n-Cf>apa6H 

I\aFH,ZJ,aCbIHbI!-1; aHTbIJIY Mep3iMi aJ11llal\TbI 4-6 FaCblp 6enin 

)l(aTaTbIH)],hIFhIH ;::icTe ecTe ¥CTaFaHbIMhl3 a63a11. CoHhIMeH I<aTap 

¥Jib! 6a6aMbI3)],bl!-I; KOCMOJIOrirnJihIK iJiiMi TeK :K¥paH K;::ipiM a5IrrapbI 

ayl(bIMhIH,ZJ,a 3ep,n:eneHreH,n:iriH ,ZJ,e ¥MbITIIaHhII\. Eipep Mblcan: 

Erep 67-Mynir< cypeciH,n:e: " ... Aflfla :J1Cemi acnaHdbl ~a6am-

1~a6am :J1Capam~aH. Pa66bZMbl3dblff :>1capamybZHda ew MYJimiK 

Kope arzMaUCbllf» (3 a5IT) .zr.eniHce, 17- ITapa cypeciH,ZJ,e: « .. A!lfla 

mfHdi, KfHdi3di, KfHdi :JIGJHe aitdbl :JICapammbl. Bp ~QllcblCbl 63 

azlHa1wcbrnda ( opfonacbI- Ill.A.) :J1cy3edi ". (33 a5IT). MiHe OCbI 

a51rrap.ZI.bI )],;::lJieJI)],ereH 8n-<l>apa611 )],aHaHbI!-1; KOCMOJJOrI15IJ1bll\ 

TeOpI15IJJapbIHbIH, ar<:Hr<:aTIIeH ca6al\TbIFbIH aH;Fapy I\Hb!H eMec. 

)J,eMeK, 6a6a ¥CTaHbIMbIHbIH: ar<:HI\aTbI :K¥paH K;::ipiMHiH. a5Irraphr 

6onca, I\OJI)],aHFaH FhIJibIMH ;::i,n:iciHiH: 6ipi AE>KJ( 6onFaH)],hIFhIH ecTe 

¥CTaYbIMbl3 KepeK. b¥HAaH )K;:}HTTap AI<)KaH Xa3perriH; KiTa6hrn,n:a 

)!<aH,a I\bipbrMeH KepiHic 6epin OTbipa,n:br. 

8p1rne, FhIIIhIMH 3ep,n:eney ;::i,n:icTepiH I<apnatthIM TyciHiKKe 

TyreJJ,n:ei1 ai1Han.zr.brpy MYMKiH wapya eMec. 0HhII{ 6ep )l(aFbIH.ZI.a 

6yri1·r.zr.e I\OJI.ZI.aHbIChI CHper<Ten r<eTKeH aTaJIMhIW AE>KJ( ;::i.zr.icTiH. 

cmrarn )KeTe I\OIObI OI\YlllhIChIHa apHattbI j3.zr.eHicTi I\a)KeT eTe,n:i. 

)J,eMeK, caHHbIH: caHaJibII\ caHaTaCblH r<:apy eTKeH F¥JlaMa KiTa6bIHbIH; 

6ip,neH OKYWbICbIH 6aypan ;::iKeTneyi Ta611FH H;::ipce ,n:en 6iJJeMi3. 

llibIHhIH)],a ,n:a, I<attchr6ip or<:yrnhIFa ece11Tey;:i.iri: TepT aMaJJhIH 

l\011J\aHbIII, caH.ZI.hI Ti3e 6epyaiH, 0,n:enKi)J,e )l(yei1:ci3 r<epiHyi ,n:e 
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h!KTil:\I~L'J. Gipal\ f'{na:--iaJihIK oiim1p KaFa3rn TycKeI-I .uc OTbn maKTLI 

;1p1111i K\'P Tny!\1eII ryLil!.illl:\1aiirL>111;1aii, ca11aTibIK oii iKyiieci n:c 

caH)lap.nhII-J: apK:anap M;:miMeH attKhII-I)lanaTbII-I)lhIFhIH ecKe cana 

KeTrreKrri3. M¥I-IbI A.MawaI-I11)liH. 03 T¥)l(bipbIMhIH dp6ip arny)lhIH. caH 

M;::>HiMeH ca6aK:TaCTbipa, opTaK ¥..FbIM - 60JIMbICThIK K¥6bIJibICTblH. 

TyciI-IiK yM:neciMiMeH TyttiH.uey yp.uic )lep e)liK. A.Mawam1.niH. «Att 

a5In)laManapbIH» 3ep)lenett 6inreH Ol\YWLIFa 6¥HbI 6attK:ay KHhIH 

eMec. )[(;::>He ;::>p6ip caH Ti36eriH J\¥pattThIH arnynhIK-CaH)lap Kirnn 

aBTOpb!HbIH. «6¥JI TeMipniK, 6¥JI COJI MeTaJI)lbIK» )len caH)lap)lbl 

K:attTa-K:ai1rn ecKe canhm OThrpyhr AK:aH.HhIH. A5)[(,Il,-ThI eH)li FaHa 

11repe 6acTaFaH OKYWhI ywiH rrhIChIKTay aMaJibI )],err 6inreH JI;)3iM. 

E¥FaH Mbican ywiH KiTarrThIJ-i: coaFhI 6eTiH)leri « Ym-mepm-
6ec cypenep» )lereH TaKLipLmwa.uaH Mhican KenTipettiK. 0H)la 

«K.a6b1pranapb1-)lerr 6¥pbrn ce3 6onraH: «KyH-)[(ep-~JI)lhI3» 

arnynapbIMeH epHeKTeneTiH yuJKin rrepHMeTpnepi: 3+4+5=7+5 

Tea.n:iriH 6epeTiH)liri. (n¥JI )l(ep)le xmpeT «7-K:attrnnaywhI )l(eTi, 5-

rreweHe» )lerr rrhIChil\Tarr OTbrpaTbIH d.uerren Tycrnirrn «¥MbITl\aH» 

T::lpi3)li). 0)laH ;)pi: 

«91-K.¥paH)laFhI An-ill::JMCH (Kytt) cypeciHia perriK caHhIH OHbI 

ecenece rnpT (ap6aF) caHbI 6ona)lbl. Ap6aF M;)Hi- 273 (;::>pHHe 6¥JI 

"K:attTanay "). 

n¥JI a6canIOT Kerr )l(bJJIY enweyi (T=273°) 0HaH KettiH AcrraH 

IIIhrpaK:Tapbrna )!(¥JI)lhl3)lapra apHaJIFaH 6ec cypenep)liH. 

I<OChII-I)lhIChr: 53-)[(¥JI)lhl3 (H;::>)l(iM cypeci), 54- An-1(,aMap (AM: 

cypeci), 55- OH)laFhI a5IT caHhI )!(;)He 55- PaxhIMaH cypeci, 56-

)!(¥JI).l,hI3).l,ap opbIH).l,apb1 eKeH).l,trIH Ol\YIIIhI 031 aaraphm OTh1pa).l,hI. 

CoHhIMeH Att)lhrayw caH)lhIKperreri cype11ep)leH MbIChrp YIIIKin)lia 

yIII )l(aK Chl3hll\ caH).l,apbIHaH IIIbIFa)lhI: 3+4+5= 12 (E¥nap)la Here 

COH.FhI caH)J,ap aJibIHa)lbI, 6¥JI a6)l(;::>)J, epe)l(eci KiTarrrn ai1ThIJia)lbI). 

An, Kirnma ai1ThIJIFaH)lai1 «Att)lhIH. AE)[(,0: epHeriH ecKe 

aJIFaH,lJ,a (54+55)55=5995. D¥JI caH Tea)liK TypiH)le )l(a3Lmca 

6ona)lbI )lett Kenirr asrnp: x2+54x+5995=0 epHeriHeH: x=27±82 

WhIFapa)J,bI )la X, =-55, x~ = 109 eKeH).l,iriH aHbIK:Tatt,lJ,hI. 

AttTbJJIFaH ap6ar (rnpT) caHhIHa )!(¥JI,lJ,hI3 opHb1-cypeHiH. peTi 

caHhIH 1<ocatthIK, )],err ITbIChIKTarr anraH cor-i: O)J,aH ;)pi AK:)l(aH xa3peT 

MbIHa TeH,LJ,iKTi 6epe)li: 
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{ 
329 

273±56 = :217 

MYH.11.aFhI: «329-An-PaxMaH )l(;:rne 217-TeMip K,a3hII\ )l(OJihIHhII-\ 

caHn.aphI...». Eip epeKweniri M¥Hn.ai1 «K:a.Hrnnaynap» 01\YWhIChIH 

Me3i eTrreH.TiHn.iri, j\aHTa 6oJIMhICThll\ 3ffIThII-\ M::lHiH anagn.aMaH 

caH.11.hII\ c1marra ¥11ITaCThrpap TaHhIM.1J.hII\ThI Kegei1Tepi wy6acbn. 

An 217-Hig MaFbrnanhII\ M;mi - K.¥c )J{onhIHhII-\ 6ip aH.HaJihIC 

yal\hIThI 273 MHJIJIHOH )l(hIJI 6onaThIH.1J.hIFhil Erep AnnaHhlf-\ 1 

KyHi 6i3 yrniH 50-100 MhII-\ )l(hIJIFa rrapa rrap eKeHn.iriH ecKepceK, 

· 6i3n.ig f anaKTHKaMhI3.1J.hII-\ - K.¥c )J{onhIHhIH. )l(aCbIH waMa.rrnyrn 

n.a 6onap en.i. Erep 41-<DyccirnaT cypeciHn.e: )J{epn.i )l(aparyrn eKi 

KYH )l(eTKeHn.iriH, an )l(ep )l(y3iHJ::r:erinepn.ig pH3hil\TapbIH 4 KYH.11.e 

)l(acanFaH.11.bIFhl, COChlH TyTiH T::ipi3n.ec K0KTi )l(apaTyrn KlplCKeHn.iK 

T::ipi3ni T:)H:ipnig Fa)l(atthm aK:Hl\aThIH agrnpMai1 T¥Pa aJIMattchIH.. 

Con Ke3n.e eKi KYHJ(e )l(acanrnH 7 KeKTig ::ip6ipeyiHig MiHJ(eTiHig 

e3iHe 6innipiIIyiMeH». (8-12 a}ITTapbI) K.¥paH.1J,aFhl FhIJlhlMHhlH; 

Fa)l(atthm aK:HK:aTThII\ Hh1rnaHn.aph1 KepiHe 6epeni. AII, 26-5k11H 

cypeciH,L1;eri: «... KYH 6eI12L7e1tze11 Ko,?e.MiHOe J1Cypeoi... Taebl 

aitObllf opblHOapblli OJLUien 0oilObll~ ... ap6ipi KoKme .J1Cy3emi1toizi 

azlmh1I1aOb1» 38-39 a5ITTaphIH Ol\H OThiphm Oehl Tal\hIJierri 

K,acuerri K.¥paHHhII-\ FhIJihIMH Heri3iH KepceryLJ,i MaK:caT eTKeH 

KiTarrK:a «AH: aifaJI.ll,aMaJiaphr» nerr TaKhiphm ettrniIIerr, OHhI AE>K,l{ 
KeMeriMeH T::irrcipIIeyi 6yrimi Tal-\.1J.a TeK A.MawaHH xa3perritt: 

Fmrn rrerneHeciHe )l(a3hIJIFaH aK:Hl\aTKa rny6a.rrntt6aif chII-{. 

Ocbrnay aK:HK:arr11g aHhil\ThIFhI: AK:)l(aH xa3perritt: ce3iMeH 

aiiTCal\ A6att.1J.hI Ol\hIIT, anrnH T::ip611ecittig apK:aChIHLJ,a 8n-<Dapa6u 

6a6achIHhIH: M¥pachrn 11repy)::(e yw TipeKKe cyif ettreHLJ,iriH ::ip Ke3 

ecKe aJiy n::i3iM. AK:att:HhIH: ce3iMeH attTl\aH)],a OJI - K:a3al\ThIH: 6aw TiIIi, 

OJI - HCJiaM n.itti, OJI - 6yriHri FhIJihIM )l(eTiCTiKTepi. b¥FaH F¥JiaMaHhII-{ 

«a.1-c/Japa6u ;;1ca1te 6y2i112i ZhrnbZM» 3eprreyitt)],eri (2004 )l(::JHe 

KOITTOM).lhll\ )l(HHal\ThII-{ 6 )l(~He 8 KiTanTapbI) ¥Ilbl 6a6aCh!Hhlf-\ 

FhIJihI\1H 6oIIMhIChIHhIH: 6yrittri e3 n::ipe)l(ecitt)J,e 3epµ:eJiettyi. 

Ce6e6i an-<Dapa611 ::lJieM .ll:YHHeciHig KegicTiri MeH 3BOJ1IOIJ,lf5!Jlhll\ 

_:::r:a:--ry Ke3ett:.a:epittig 6acrnyh1 6ap, OHhI 6ipT¥TaC )],err K:apacTbiphm 

011b1 Ky;-.16e3)],iK OH caTbIFa )KiKTeJiyittiK )KytteneniriH )],apanarr 
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6cpeJLi. OJiap anFaILIKbI Ylll Ky.\16e·3 )KJIIC 7 ac1rnH/J:bIK Ky\16c3;;cp. 

(6yJ1ap: 7-arna11 C.rniKap (Crrypll). 6-Uionaii (!Drnrn.:p). 5-Apaii 
\I'vlc..tpc)-EcKCh~Llpta!!, 4-Kyu, 3-DOJ!r!all (McpKyp11ii), 2-LJJ0:111a11 

(Beuepa)-KyM6e1,llepi )f(JHe O,llaH 0pi-AifaCThI ranaMhI, m-HH :>Kep. 

AnrawK.hI yw KyM6C3.lliH. ;:ip 1<.aHChIChIHbIH. :tKaparylllhIChIHa 12000 
)KbIJI ¥,D:aHbl ,ll¥f'a eTin T¥PYhIH an-<I:>apafo1 6omKaybIH )K;;lHe KyH 

)f(yJ:iecittiH, nai1,lla 6ony,llaFbI FhIJihIMH renoTe3aJiap,llbI caJ1hICTb1pa 

Kenin, AK,)f(aH xa1peT 6yriHri 6i3.lliH. ¥Fh1Mbl3,llafbl KOCMOCTb!H, 

4,5-5 MHJ1J1Hap.ll )f(blJ1.llhIK. fKaCbIHhIH, 8JI-<!>apa611 ece6iMeH 

waMaJiac eKeH,lliritte K83 fKCTKi1re1-1-.[(i. ¥JibI 6a6aMbI3.llhIH. ochmay 

ry)f(hiphIMhI J\¥paHJJ,aFhI « ... OJI Anna ceH,llepre )Kep.lli T¥PaK. eTTi. 

KeKTi KyM6e1 eTTi» (40-64) cypeciHeH TYhIH,llaFaH.llLIFhIH attn Kery 

JI031M. 

Erep KOCMOCThIK 6ip KYHHiH. J\¥paH K;:ipiM,lleri :>Kep,lleri 

6aJiaMachIH ecKepceK, ¥JihI 6a6aMbI3 fKacaraH raJiaMHhIH, nai1,lla 

6ony Mep3iMiHiH. .llJn,lliritte 1<.ai1paH l(anacbrH,. Cott,lla 0n-<t:>apafo1 

6omKaMhIH fKacayra I<:OJ1.llaHraH JJJ:iCTirl 6ipi AE>KJJ. ece6i eKett.[(iri 

KyMaH,llaH.[(bipMac e)li . .D,eMeK, A.MawaHH.lliH. «Ai1 a5In,llaMachr» 

r0pi3.lli 1epTTeyJiepiH.[(eri («on-<t:>apafo1 )l(;:JHe A6ati» )la 6¥raH 

MbICaJ1) «fJq-QJapa611 Cl1llbl, A6ai{ CG/lbl», «bldbljJblC Cl11/bl» 

ueniHeTiH T¥Pal\Th1nap.llhl 6yri1-1ri FhIJihIM.lla K.On.[(aHbIJihm )f(ypreH 

«IlyaccoH K03cpqrnu11eHTi», «Hhl-OTOH T¥PaK.Tb!J1bIFbI», «IlnaHK 

T¥paK,TbIJibIFhI», «<Dapa)lei1 CaI!bI», «KyJIOH K03cpcpHUHeHTi» T0pi1.ui 

caH.[(ap M::JHiH.[(CH MJHre He CKCH)liriHe KyMaH TY.llblpMaH)lbl. .D,eMeK, 

)l(QfajJbl)la KCJlTipinreH «l\¥C )l(QJ1blHbIH,» fanaKTHKaMbl3.[(b!H 6ip 

ai1HaJlhIChI 273 MJIH )KhIJI 6onaThIH.llhIFhI J\¥paH K0piM.lli MHpac 

eTKeH A. MawauH ChIH.llbI AJinah K,¥JihIHhIH, aK,bIJI c1rnaran A.llaM 

am ¥PflaFLIHLIH. 6ipi 1<:a1al( nep1eHTi eKeH.[(iriHe T;;iy6a eTei1iK 

uenM13 KCJIC.lll. 

Kellleri aTeHcTiK H.[(eonorH5I 3¥JIMaTbIHaH ¥JITChI3.llaHa 6acTanrn 

xaJibIK.hIMhJ>.llhIH, TaFLI 6ip Tpare.[(H51Cbr ATa .lliHHeH aJILICTaH 

6acrnraHLI .[(a ayLrp WhIH.llhIK. e)li . .Il,eMeK, 6yrimi l(a3aK. 1<:ayLrML1 

yrniH ATa .lliHiMi3.llil-l TeK 1<,am1 wap11raT )f(OnhIH yarLI3.llayMeH 

weKTenyi 11c11aM l\¥H.llbIJihIFhIH awa anMaCLI a11K,LIH. HapL!K 

KLicriarLIH.lla l\aJiraH Ka3al\ ¥JITLI yllliH 6ipiHwi Ke3eKTe 11cJiaM 

l\..}'.H.llbIJlhlf'hIHbIH, FLIJ1hIMH Heri1ine epeKwe Ke}lin 6eJii1-1yi afoan. 

OcL1 peTTe r¥JrnMa AK,fKaH Mawamr.[(iH. ¥JITTLIK. .llYHHeTaHLIMbIMCH 

17 



ca6a1nacTb1pa KapaJiaTbIII I(ypa1111bIIl FbIJlbI:\111 IICIT3IH AE)f<..ll, 

ece6i:-.1eH nncipJieihiH c1L6cKrcpi11iu \!ailbl'3bI cpe11, Jpi 6¥11 e3 

:>KaJIFaCbIH rn6apb1 rnnacchl3. Eipal\ ocbrnaihua K.¥.paHH KJpiMHiH. 

FhIJibIMH tten3rn Tyre11.nei1 K:aMTbIJiaLI:bI .nerett mK1p TYhIH.lJ:aMayb1 

KepeK. b¥Jl perre «E2ep Pa6bWHbifl C(JJdepi (:J1ca3blJZY) yUtiH mefji3 

cu.R 6oJZca ... ;;m6emme Pa6bTAtHblfl ce3iJepi maycb1JZyoaH 6ypbIH 

mefji3 maycbIJZambLHOblZbIH» ( 18-Kahcp cypeci, 109 a.HT) ecKe a11caK: 

A.MaIUatt11.niH. 6¥JI eH.6eri 6yrittri :>KapaTbIJihIC FhIJihIM :>KeTicTiri 

Heri3itt.ne l\a3al\TbIH. 6oJIMbICTbII\ .ll:YHHeTaHbIMbI .neH.reiiitt.ne .niHH 

cayThIMhI3.lJ:bI KeH.eH:TeTiH .nym1e 6onhm 6anuraHyhr n::niM. Onai1: 

6onca, K.¥PMerri OI\YlllbI, A. MawaHH.ll:iH. «AH: a.Hn.naManapw> 

Pa66brMHbIH. ce3iH .HFHH «J\¥paH K;:>piM.ni» l\a3al\ TOrrhrpaFbIHLI:a 

Tdrrcipney;::i;e .e3 6aFhIT-6aF.napMeH .napanaHaTbIH :>KdHe FbIJibIMH 

11cJiaMH)l;iH. 03bI.I\ ynricitt.ne Heri3,ZJ;enreH 6ip.nett-6ip KemniniK 

O.l\YlllhIFa apHanFaH KITarr caHaTbIH.[(aFhI pyxaHH ;::i;ym1eM13 .nerr 

K:apayrn d6.ZJ;eH 6onap e.ni. 

llpofjJeccop Ill. A6iJpaMan 
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T¥PAH l\A.KJIAChIH,Ll,AFhl )KJIHAI\ ECEil 

f hlnh1M.ri;a, ettep.z:i;e, .z:i;itt.z:i;e, Tap11xTa, Ta6HFarra Tapan )Kyprett 

KenTerett ryciHiKTep apaehm.ri;a TaMarna edi1KeeTiKTep 6ap. CotthIH 

fopi eatthITI KenreH.ri;e rnnaM.[{hl )J{apaTyillhIHhIH, J\¥,ll:ipeTiHe, OHhIH 

M¥F)KH3aehIHhIH, ehiphIHa 6ai1.naHhieThl. 

Oehl cana.z:i;a Annah K,aJiaea 6ipa3 Mdeenetti TOnTaeThiphm 

r<apay.ri;bI anrn K,Otthm OTbipMbI3. Apa6rna ">K¥.Mna )l(Jmar< .z:i;ereH 

ee3, ( OHhIH, Kenrne Typi ">K¥.Man ). Oehl TyeiHiK aeTpaHOMlI}I 

FbIJihlMhIHa K,on.z:i;atthrnaTbIH A5)f{,1J, (afo1cao) eee6ittiH, 6ip Typi. 

l)j3 )l(HHaFhlMbl3.[{bl eo.ri;aH 6aeTay.ri;bl ¥HFapJJ:hlI\. 8i1TKeHi OHbIH 

e3i 6i3.ri;iH. xanK,bIMbl3JJ:hIH, MyIIIen eee6itte .z:i;dn KeJieTiH rypi 6ap, 

on 6ip )l(aFbIHaH. EKiHIIIi )l(aFbIHaH :.rninne (a6)K.ri;) ece6i 6acr<a 

6apnhII\ FanaM, ettep eanacbma r<aTb1ea.ri;b1, )KannhI opTar< Hdpce. 

:>R¥JI.ri;bI3 dneMi 6onea,on .z:i;a 6apnbII\ a,naM3aTr<a opTaK: 3aT. Con 

ee6enTeH ai1.TbIJIFaH eH,6eK aThIH K,bieK:aIIIa )l{HHa1<,rny (">K¥.Man) 

.z:i;en OTbipMbI3. Apa6rna ~Man catt.z:i;ap Tycittiri 6ip,neH annhICK,a 

.z:i;ei1ittri eatt.z:i;ap.ri;h1 dpinneH, jffHH A5)l{,1J, (a6.J/cao) ece6iMett 6epy. 

0HhlH, 03i aeTpaHOMH}l.[{a K,On.ri;aHbIJiaTbIH weH,6epniK - anTibleTbIK 

eeenKe K,onaiinhI 6onhm Ta6bma.ri;hI. An ett.z:i;i 6i3.ri;iH, xanK,hIMbI3AhIH 

aJITihIC )l(hIJI.[{bIK,, e)l(eJI.ri;eH Kene )l(aTr<aH .J/CblJl ~Qltblpy, MytueJl aUblpy 

eee6i 6ap eKeHi 6enrini. ,lJ,eMeK, apa6rnp.ri;hlH, aeTpaHoM1rnchm.ri;aFb1 

AE>KJ( )l(ImaK, ece6itt 6i1.ri:iH. Mymeme TiKeneH. 1<,on.z:i;attyrn 6ona.ri;b1 

.ri;ereH oi1 Kenin, eoHbl 6epin OTblpMbl3. CottbIMeH K,aTap M¥HbIH, 03i 

6apnblI\ )l(aFbIHaH anbm 1<,aparntt.z:i;a 6iniM 6epy4e nai1.z:i;a11h1, KeptteKi 

Hdpce .z:i;en 6ineMi3. 

19 



Call opH bl! Ia ::ipi n KOJI,'.l(ll 1y. 5111111 AE))K)~ cceoi C)l\CJI)J,CI I 6ap 11::ipcc. 

Hu1al\11aJJhil\1;.i,apL1 Oil bl fbLII hl:\lll bl!-( 6apJ11>1 K caJE\CbI H,Tla KOJI,:(a!lra H. 

Mhrcanhr, ;:,n-Xope3MH e1iHi1-1, ari2e6pa Heri3JJ,epiH con ;)pinTepJJ.iH, 

caHOblK, MoHiAteH 6epreH. 811-cf>apa611 e3iHiH, 2eoMemp1t51JlblK,, 

onmUKQJlblK,, AICXOHllKOJ/blK,, acmpaHOMWUlblK,, apxumeKmypallbll(,, 

MY3b1Ka11bZK, ecenTepin.ue AE'>K)J, g,nicin TOJihII<: r<:on.uanrnH. Kei16ip 
ce3,nepL1,i1-1, TyciniKTepiHi1-1, e3i con AG)K)J, 0JJ,ici 6ottbIHWa annrnn. 
Mbicanbr: 6a6 (6an) eciK. K,OK,lla JJ,ereH MaFbIHaJJ,a. ApbzcmaH6an 

oe2eH ceKifloi. Ocbr ce3JJ,iH, e1i TepT 6¥phlru rnapwh1 MarLrnachmJJ,a
eKi oe eKi mepm, .HFHH mepm mazaH JJ,ereH ManrnaJJ,a (6=2). 

EcKe ana KeTeniK, apa6wa 28 gpin ceri3 ce3re 6enin, ;:,p r<:ai1chIChI 
caHaTThII\ l\aTaprn I<Ottb1.rirnn. Onap MbIHanap: 

a6:>K - 1 + 2 + 3 + 4 = 1 0 = l'-7'( ..i 

hay3 - 5 + 6 + 7 = 18 = 03j 

xyrn: - 8 + 9 + 10 = 2 7 = c..b0 
KJIMaH - 20 + 30 + 40 + 50 = 140 = cclJl'u 
crepe - 60 + 70 + 80 + 90 = 300 = lY'tul>"" 
l\PWT - 100 + 200 + 300 + 400 = 1000 = 1..ixyw 
cx.n; - 500 + 600 + 700 = 1800 = c.'.:..i(J 
CTF- 800 + 900 + 1000 = 2700 = ~t 

~Man ece6i 6oi1brnrna aJmhICl(a JJ,ettiHri caHJJ,ap-6ip opbIHJJ,hI 
:>K:rne eKi opbIHJJ,hI caHJJ,ap 6ip.1iK )!(;me OHObIK, gpinTepMeH anhIHFaH. 
0H.UhII\ gpin OH,bIHaH )J{a3hIJia,UhI, 6ipniKTep conbIHJJ,a. MbICaJihI: 
eny 6ip: 51 - aH - ul (n=50=u). )Kel{inJJ,ery yruiH anbIHFaH 6ip 
FaHa aH:hrpMaHhI aiha KeTeniK. Eip;1iK caHJJ,anr gpinTepre HoKpm 

I<:OHhIJIMaHJJ,hI: .HFHH 2 - '-7', 3 -c , 7 - _), 10 - 0. Ho1<aTbI )J{OI<: 6onca 
3 - ( MeH 8 - c 6ipJJ,eH 6oJibIIl illbIFa,Ubl. 0Hbl aHbipy yruiH 3 - c 
- TeK 6acbl 6epinren, 8 - c- T¥TaC 6epinren, 6ac1<a e3rerneniK :>KOK,. 
TeK el{ al\bipFhI 60 caHbI ecen 6acb1 Hell 6ony KepeK. Con ce6e11Ti 
OHhl "C" JJ,eMell. B rn1-1,6achrn r<:oll.rntt, 6¥JI acTpOHOMH.HJJ,aFhI 
J1cemi xam KeKmiJ-f aK,biprhIChI 3yxafl TaH,6achr 6ony KepeK. 0HbI 
:>K¥JIJJ,hl3 :>KOJihIHhIH, Keprirn i3i 6oi1Lrnwa KepeMi3 (1-cypeT-KecTe ). 
Ocbr ynriJJ,eri :>K¥Man ece6in 6inMeren anaM 11cnaM FaJibIM.UapbIH 
Tycitt6ell.JJ,i. OnapJJ,bII-1, el{6eKTepiH Ol\11 a11MaHJJ,hI. 
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1-cypeT-KecTe Mywen )Krrna1< ()K¥Man - ~ ) caHJJ,ap 

Eac1<achIH I<05I T¥pattbII<, Mb1ca11b1 Kernen ¥ J1bII<6eKTiH. 
pachITXaHaCbIHbII-J: ranbIMbI A1111 KycwhIHhIH. "EceH KinTi" 
("Myqna!( an - x11ca6") arrhI KiTa6hIHAa OCbI ecerr I<OJ1.ll,aHhIJ1FaH . 
.5ip ce16eH aihl\aH).l,a A5:>K):( ece6iHci3 HcnaM FbIJ1bIMbIH Tycitty 
KJ1hIH. Oehl ecTe 6onchrn. 

Ei1.uiH. :JIC¥MGJI ece6itt.ne 1\011,LJ,aHhIIT OThlpFaHhl aJJITh!C )KhIJ1JJ:hl!( 
MyIIIeJJ ece6i llihIFhICTa e)Ken.ueH l\OJI,naHhrn Kene )KaT1<aH Typitt.ue 
aJihIH.UhL M¥HAa 12 MyIIIeJI TiK Ti1iM,ne, I 0 acnan ( eKi I\OJIAhIH. 
OH.LJ.hI-COJI.UhI Tal\-~IT 6ec caycaFb1) Ken,neHeH. )KO.JJJJ,a - Te6e).l,e. 
Onap.UhIH. peT caH.uapbr )K;me arraphr KepceTinreH. Och1 eKi 
)KOJI,Ll,hIH. (TiK )K;JHe K0JIJJ:eHeH.) l\HhlC!\aH )l(epiH,neri caH MyrueJI 
caHhl. Con 6oH.hmwa ryrnH )l(bIJlhIK.UhI 6inyre 6ona.uh1. Mb1ca11br: 
K,o5IH - llloH.ai1 52, ci1.niH. >KaCbIH.bI3 52 6onca, )KhIJlhil-J:hl3 I\05IH 
6oJIFaHbI. .:>K¥Ma.JJ 6oJ:ihrnwa OI-IhIK rni-i:6acbI u'-:-' (6H) Mywenre 7 
KeKTi KepceTeTiH cayca1<rnp l\anai1 aJihIHFaHbIH 2-cyperreH: Typa11 
KrGKr110CblliOI/ Kepy?e 60//00bl. 
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Mywen )KJJHaK KeCTcci11;1c a.1rnwKbI yw )KbIJlflblll )'HCb111;:i,a 54 -
Ali, 91 - KyH, 53 - )l{¥11J~bl3 cyperrepi Koi'ibrnrn11. 01-1bu-1 ce6e6i 12 
Mywen yrn rnaprnhIFa 6eniHe,11,i ( 4*3= 12): AH: rnaprnhI, Ky1-1 rnapllihI, 
">K¥11,11,hI3 rnapruhI. Onaprn KOHhIJ1FaH ca1-1,11,ap 54, 91, 53. E¥Jiap,11,hIH. 
K.¥paH)J,aFhI cype caH,11,aph1. ConapMeH, T:mipiM c;:niH 6epce TaMarna 
ecen IllhIFapaMhI3. Ochr yweyi ochI peTi 6oi1hrnrua Kai1rnnatt)J,hI. 
5Irn11, AH: rnaprnhIHhIH. 6ipi1-1rni 6¥PhIIllhI - 1 - ThIIllKaH 6onca, 
eKiHrnici 4- I\05IH, yrni1-1wici - 7 - )l{hrnKhI, rnpTiHrnici 10-TayhII\. .. 
6acKanaphr aa con peTneH. Ochr ecen 6otthIHrna yrn rnaprnhIHhIH. ~p 
1<attchrna Herne Myrnen )KhIJI KeneTi1-1i1-1 ecerneniK. An)J,hIMeH ochI 
1-KeCTe 6eTiHL{eri )KhIJI caHhI KaHrna, COHhI ecenTeJiiK 0HhIH. aThI 
KaHrna 60JIMaK, COHbI IllhIFapaMhI3. 0HhIH. ep1-1eri MhIHay: 60 (60 + 
1 )/2 = 3 0 ( 61) = 183 0. Ochr caHHbIH. attTbIJIFaH yrn rnaprnhIFa KaJiaif 
6eniHreHiH KepeMi3. 

An,11,hIMeH 6¥JI rnaprubilrnp,11,bIH. AifJihIK, KyH,11,iK, ">K¥1IL1:hI3,ll,hIK 
6onhm 6eniHy Heri3i 2-cypeTT¥pa1-1 I\aKnachrn,11,a KepceTinreH. 
01-1aa 01-1. 1<011,11,hIH. 6ineri1-1,11,e l - Ail ~chI, 4 - Myrnen I\o5IH. 0HhIH. 
6acKhI 6¥phIIllhI 1 - ThirnKaH, ywi1-1wici 7 - )l{hIJIKhI, rnpTi1-1rnici 
- 10 - TayhII\. 4 - K y1-1 con 6ineKKe op1-1anacKaH: 5 - ¥ ny. 0HhIH. 
eKiHrni 6¥PhIIllhI 8 -I\oH:, yrni1-1rnici - 11 - Ifr, rnpTiHrnici 2- CHhip. 
T¥paH I\a1<na cypeTiHaeri ChI3hIJIFaH rnaprnhI )!(¥JILl:hI3 rnaprnhl 
OHhIH. 6¥PbIIllTaphI cyperreH attKhIH. 

EHL{i rnaplllhIJiap)J,hIH. :>KhIJI)J,aphrn ecenTei1Mi3: 
Aif rnaprnhIHhIH. 6¥phrrnrnp caHhr: 

1 + 13 + 25 + 37 + 49 = 125 
52+4+ 16+28+40= 140 
31 + 43 + 55 + 7 + 19 = 155 
22 + 34 + 46 + 58 + 10 = 170 
)!(HhIHhI: 590 
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I' ........... 786 T¥ PAH KAKCTA bl 

{5+1 ={ a4a 5 = 1,618 
2 asa 4 = 0,618 

~= cos36 = sin54° 
2a5 

KeKmep /(Ofl-l)Gp Myute.n l(al)na 

1 Ai1 Ott, 6irreK 4 K,oifaH I\hilllK;alll 

2 Ai1 K.bI3 Eac OH, 3 Ea pc Ott, 

6apMaK; corr 6 )l{hrrraH 6ocarn corr 

3 lllomraH C:¥K; l\OJI 
COJI 7 )l{bIJIK,bl 

4 KyH CoJI 6iJieK 5 ¥rry AphrcTaH 

5 Apai1, OpTaH !(OJI OH, 1 TbilllK;aH 

COJI 8 K,oi1 

Tlll3K, 1(0 OH, OJI 

corr 12 )J.OH,bl3 MaH,.ll,attllla OH, 

7 CamKap illhIHTal( OH, 10 TayhII\ 

corr 11 lfr 

2-cypeT. 
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KyH wapwbIHhIH 6-ypb!IUTap caHbI: 

2 + l 4 + 26 + 38 + 50 = 130 
41 + 53 + 5 + 17 + 29 = 145 
32 + 44 + 56 + 8 + 20 = 160 
11 + 23 + 35 + 47 + 59 = 175 
)K11bIHbI: 610 

:>K¥ITJ1.bI3 waplllbIHhI!i 6¥pbmITap caHbI: 

51 + 3 + 15 + 27 + 39 = 135 
42+54+6+ 18+30= 150 
21+33 + 45 + 57 + 9 = 165 
12 + 24 + 36 + 48 + 60 = 180 
)K11b1HbI: 630 
EapnbIFhI: 590 + 610 + 630 = 1830. 

OcbI yw lllaprnhIHhIIi ::ip K:aHCbICbIH )l(eKenen a.rrhm, e3 aJI.[(hIHa 

ecenTep lllbIFapyrn 6ona)l.bl. Ei3)].il{ TJ7paH J(a~nacbt )].en aT I\OHhm, 

OFaH )J{p1dbl3 wapWb/Hbl Cbl3hITI, COHhl K:apaCTblpbm OTblpFaH 

ce6e6iMi3 nai1rnM6apbIMbI3 M+xaMMe)l. pacyn AmrnhThIH c::ineMiHe 

6aH:naHhICThI ApbICTaH6an, ::in-cDapafo1, AxMa.[( HacayH ylll ::iym1e 

aTbIMeH 6aiinaHbICTbI: ApbICTaH6an, 0Tb1pap (C!>apa6), TypKicrnH 

yllleyi - T¥paH eniHiI-l K:aCHeTTi opJJ,aCbI. 

AcnaH FbIJibIMbI )l(aFbIHaH anhm l\apaFaH)l.a ApbICTatt6an acnaH 

K.al\nacbIHhII{ Ky3eTiHJJ,e. )J.eMeK, OHbIIi KeriH - KyH, :>K¥IT)J,bl3 yiii 

5 - Myruen ¥ny -ApbICTaH (AcaJJ,). 

KeK llleMwi - )KeTi K,apal\lllhIHbili Ma}i.[(ai1 Cbl3bIFbI apl\bIJibI 

ApbICTaHHaH CbIFanacaH: Fa"1a11Hbllf aziHa.rlbtc KiH.[(iriH Te"Hip 

f(wbz~mbt Ta6aCbII{. I1attrnM6ap c::ineMiHiH: 6acbI OH)l.a: c::ineM

canaM - '->',Jr = ,[(ereH ce3JJ,if( caH)l.hII< M::JHi 6ona.[(bI: 60 + 30 + 40 
= 130 = 26*5. MiHe ci3re neweHe 6ec naph13 TeMip xa)l.HJI. (26). 
T¥paH K:aK:nachIHbill KeKrep caHbIH K:apaH:bl3: 2, 6, 6, 2 HeMece 26, 
62. 

62+26 ={ 88 
36 

Onap)].hlfl MawdaHdapb1: 2 - KeK Attl\hl3)].iKi - CbtHan - 89, 6 
- KeK llloH:ai1)].iKi ~a/laitbt, ocbI eKeyi 6ona)lbl. 

80 + 50 = 130 = 26*5 (canaM) 
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Eu.JI Typar1 Kat\na11Lr1t ;1-.:aua.·taH canb11Ira11 2 - cypcTrcri Typil! 
TaHhh.' 1 i,1pa KC 1cniK. Ky11 /HlJibl !11Crt6ep Oil eKi \1yrnenr-e oonitffCH. 

011 Myrnerrti:ep 12 KiwKeHe wel{6ep11epMeH 6enrinettreH. On 
KiWKCHe MyllleJI ll1CH6ep iwitt.ne eKi Tal:(6a, eKi caH 6ap. 

Y cTiKri TaH6a OI-l )KaK,Ta MyweJI aTbIHbIH 6errrici - OpxoH - KeK 

TypiK JpinTepiHiH Mywerr aTbIHbIK 6ac 8pinTepiHe bIJTattbIK,Tan 

aJJbIHAhL OrrapAhffl eKi peT KerreTiHti:epiHe Tal{6aHhIH. eKi Typi 

aJJhIHAhL MbICaJJhI l - TbIWKaH, 10 - TaybII\, 6¥J!aprn opxoH 

Tal:(6achIHhIH T ;:ipniHe apHarrraH eKi Typi arrhIHJlhl. OttI1,a TaybIK,Ka 

¥WI\aH f\¥CTapra ¥KCac Typi 6epirrI1,i, ThrWK,aHrn )Kepil,e OThipFaH 

Typi aJJbIHLlhL Corr ceKinLli K,mrn MeH Kott )KeHiHAe )KJHe )l{bIJTKbI 

MCH )l{bIJTaH )1(8HiHti:e: )I{ ::ipniHiI;, aT TaFaCbIHa ¥1\Cac TypiH )!(hlJTI\bl 

)KhIJThIHa arrti:hII\, I<apMa1<:wa TypiH )KbIJTaHFa arril,bII\. ChI3bIK,TbIH 

oprnchrnti:aFhI TeMip K,a3bII\ 6enriciH T )K8He K, ::ipimepiHiH 

TbIWI<:aHra :IK:JHe K,mrnra aJJbIHFaH TypJiepitteH f\¥pacThIPLlhIK. 

EKeyiH )KaJIFaFaHAa 6ei1ne KOMnacTaFbI Marmn TiJiiHe ¥I<Cac 

6011bm WhIFaJlhl. 12 - Mywenti:iH anhIHFaH TaH6anapbIHbIH 

con )!<aFhIHilaFhI caHJJ,ap onapJJ,hIH MywerrI1,iK peT caHJJ,aph!. Ei3 

OpxoH - KeK TypiK TaI-t6achIHhIH Mywen )!(bIJI arraphma ocbIJTatt 

anbIHYhIH ¥CbIHaMbl3. b¥Jl TaH6arrapJJ,bl MCH 83iMi3JJ,iH 6enrini 

MaMaHI1,apti:bIH el{6eKTepiH arr.nhrM. MaraH ocbr )KeHiHAe Anrni1 

C8pceH¥JlhI KeMeKrecT1. Mywen wel{6eprnenepAiH 1wrn.n:e

attTh1J1FaH Taa6anap acTh!HD.a corr Mylllenre c::ittKec KeKTep TaI-t6acb1 

MCH orrapJJ,bll-l OI-l )!{aFhlH)J.a K8KTCpJJ.iH perriK CaH,LJ,apbl I<:OHhlJI)J,bl. 

KeKTepniH Tar-1,6anaph1 ncnaM FaJJhIMAaphIHhil-l (EepyHHAil-l, TaFhI 

6acI<:anapJJ,hIH) eB6eKTepitteH anbIHJlhL n¥JI TaH6anap Bari3iH.ne 

I<:a3ipri acTpottOMH5I iniMiHAe I<:OJJ,I:\aHhIJibIIT )!(ypreH Typi. TeK 

Kei16ipiHAe, KettiH KipreH mreweniKTepi 6ap. 0HbI 6i3 anMaAhIK. 

MbrcanbI WonnaH TaI-t6achIHAa OHbil-l ¥illhI epTe)J.e ywKin 6oJirnH. 

0HhI 6aTbIC eJii KpewKe attHaJIJJ,hiprnH. 

12 Mywenre eKi J<:011JJ.bIH I<:anai1 I<:aJibmTacI<aHbI cypeTTeH 

aHK,bIH. 0HAa OH 6incKTC Att, con 6ineKTe KyH. EacI<:a 10 Mywen 

10 caycaK,I<:a opHanac.1<,aH. OCbr opttanacy e)Ken,a:eH Kene )Kan~aH 

HJpce. 12 Mywen )K¥JIIl,bl3 TOnTapbl T¥PaKTbl K03FaJ1MaiiTbIH 6eKeT 

opbrn.napbr. )l{eT xaT KOK 6onca, onap KepiciHwe h1J1n1 ai1HaJJbICTa 

6onaAhL Con attHaJlbICTa ::ip6ip K0K Myrnen 6eKerrepI1,il-l fopiHAe 

6onhm OThipaAbI. An Mhrnay 6i3AiH cypencri OJiapAbII-1, opbIHAapbI 
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o.riap~'lhIH yi1J1epi (¥5!J1apb1) 60J1bm ca11aJJa.L~h1. CoJI 6oiib1Htw1 Ai1 

:-.1eH Kym-riH. y~inepi 6ipeyl\eH rnHa. 

1 -A.H,LJ,iKi Oli 6ineKTe 4- MyllleJI- K,mrn, 4- KyH,ll,iKi eon 6ineKTe 

5 Mylllen - ¥ny. Bae 6ee KeKTili 8p K.attebiebIH.LJ.a yilnepi eKi,LJ,eH: Oli 

K;OJI,LJ.a ('ryHri yilnepi), eon K;OJI,ll,a (KYH.LJ.i3ri yilnepi). 

2 - KeK: AttK.bI3JJ:bIH, yilnepi 6ae 6apMai<:rn: OH;hIHJJ:a 3 - MyllleJI 

nape, eOJibIH,LJ.a 6 - MyllleJI )l{bIJiaH; 

3 - KeK: lllonrraHHbII-! yilnepi q.I\ K.orr.n:a: O.fibIHJJ:a 2 -Mylllen 

C11b1p, coJibIHJJ:a 7 - Mylllen )l{hIJII\hI; 

5 - KeK: Apatt,LJ.bIH, yilnepi oprnH K.OJibI OH;bIH.L(a 1 - Myrnerr -

TbIWK.aH, eOJihIHJJ:a 8 - Myrnen K,oi1. 

6 - KeK: llioH;att,LJ.bIH, yilrrepi: annaK; K.OJI,r:i;a, OI-!bIH,r:i;a 9 - MYllleJI 

MerniH, eOJihIH.L(a 12 - MyllleJI )J,oH,bI3. 

7 - KeK: Cam1<apJJ:bIH; yM:nepi lllbIHTaKTa, OH;bIHJJ:a 10 - Mylllen 

TaybIK:, eoJibIHJJ:a 11 - MyrneJI lfr 
.5¥Jiap,r:i;bIH, fopi 2 - eypeT aeTbIHJJ:a KepceTinreH. Con Myrnen 

KeCTeHiH, Oli )l{aFbIH.L(a T¥paH K,aK.ITaHblH; TepT 6¥Pblllibl KepceTinreH 

)1(8He K,aK.rra aybl3J;>IHhm Ky3eTrniei KepeeTinreH. 1 - AM: - K,billll\alll 

6arr, 4 - KyH - AphieTaH 6arr. 

K,aK.rra 6¥pbIWTapbIHbIIi 6ocarnebi: 2 - Attl\bI3,LJ,a, 6ae 6apMaK;rn 

3 - OH; 6oearn. 

K,aK.rra 6¥pbilllTapb1HbI.fi Matt:,LJ,attlllaChI 6 - llloH,att,LJ,a - aTllla 

K:OJI,LJ.a: 9 - con 6ocarn, 12 - OH; 6ocarn. OcbI caH,LJ,ap.LJ.bI )l(eKe )l(a3bII1 

K:apaJibIK;: 

(3/2 + 6/2) + (9/6 + 12/6). 
Mylllen.n:epi: 3 + 6 + 9 + 12 = 3 (1 + 2 + 3 + 4) = 3*10 = 30. 

Ombzpapoa ombz3 6arr (illliH,LJ,e) a6)1(8,ll, caH,LJ,apbL 

KeKTep: 2 + 2 + 6 + 6 = 16 = 4 + 12 = 2 (1 + 1 + 3 + 3) = 2*8 = 
16 (16 - Apa cypeci). 

EKiHrni )1(8He aJITbIHllibI K0KTep caHJ:1apbIHbIH; apa6llla arrapb1: 2 
- f¥TapaT (AttK,bn), 6 - Mylllrnp11 (llioI-IaH). Onap,r:i;bII-! caH,ll,bIK 

MJHi: f¥TapaT 284, Myrnrnprr - 950; K;OcaMbI3: 284 + 950 = 
1234, TaFhI con a6:J1cao eeee6iHe Ken,LJ,iK . .5¥Jiap,LJ,bII-! ap )l(aFhIH,LJ,a 

ynKeH Cbipnap )l(aTbip. Onap,ll,bI a3,LJ,arr 6orrca ,LJ,a TyciHy ywiH cypeT 

6eTi ll,LJ,eri l\OCbIMWa 6enrinep,LJ,i ecKepeniK. 

CyperriH; oprncbIH,ll,a TeMip K,a3bIK TOT6achIHbIH, eKi )l(aFbrn,LJ,a 

>Ka.riayrna eKi 1\aHaT. 0H.n.a 54 cairhr eKi peT )l(a3bIJIFaH. Onap,ll,bIIi 

rnGeciHl(e OH:,ll,hI-COJil~hI Ai! opaFbI, oprncbm,LJ.a 108 = 54 * 2 
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My11,ri_a1i,1 c1-1, 6acTbI 11::ipce Aiinb1H, Fa11a7\1 AiiHaCbl, acnaH H¥PbI, 
1LIJI1>1\1 0aci,1 cKelli KypaH a5lnapLIHJJ,a 6ap. 01uJ,anr Aibh111 (An-
1\aMap 54-cype ). ,ll,eMeK Ai1 opaFhIHhIH, OH,-COJI)J,bl Kenyi )Katt,a Aii 
(i1-1,ip.ne KepitteTiH ryhichI 01-1, )l(aI\Ta, OH, 6iJieK) ryaThIH )l(~He ecKi 
TayCbIHWhII\ ai1, WhIFhICTa TaH, aJIJJ.bIHJJ.a ryaTbIH ( coJI 6ineK). Ecen 
6ach1 OCbIHJJ,a. EKeyiH I\OCI\aHJJ.a I\ocai1 caHhI 6oJiaJJ,bI. 54 + 54 = 
108. 

E¥JI WhIHJJ.hII\ - XaI\ caHbI (c:::J = 8 + 100). E¥JI HCJiaMra )l(apbIJII\an 
6epimeH MOJIWhIJibII\ caHhI (108 - cype AJI - Kyacap ). OJI cypeJJ.e 
yw a51T, JJ,eMeK 36 * 3 = 108 = 54 * 2. 54/36 = 3/2 HeMece 

54±36 = { 90 
18 

3/2 - ~JI-<l>apa611 6oi1hrnwa Apai1 HOTaChI. OttbIH, Teri TeMip. 
)J;eMeK FaJiaMHhIH, KiHJJ.iri TeMip I\a3hII\. OJI WhIHJJ.hII\ThIH, - xaI\ThIH, 
Tapa3hIChI. AJJ.aMHhIK acnaH MeKeHiH ochmafi TyciHeMi3. AJJ.aMHhIJ-l, 
saoaJZammbl :J1cypezi11 I\03Fafi T¥j)FaH COJI TeMip (2eAt02J1a6uH). 
OchIMeH 6afiJiaHbICThI )1(¥JIJJ.bl3 TeKTec 3arrapJJ.hIH, 6efitteciH ecKe 
anattbII\. OJI 6ec 6¥pbIWThI OH eKi )KaK:ThI eJJ.i FOH. 0ChIHhIH, e3iHJJ.e 
MyweJI ece6i )KaThip. 5 * 12 = 60. Oehl 6ec 6¥PhIWThIH, 6¥PhIWTapb1 
TaFbI COJI X3I\ caHhI, 5IFHH l 08°. 0HhIH, eptteri 6hIJiaH 6eJiriJii: 

I OS(n-2) 
n=5, 

n 

I 08(5-2) _ l OS" 
5 

Oehl 6ec 6¥PhIW 6efiHeHi T¥paH I\aK:naHbIJ-l, MaJ-l,JJ.ai1wachrna 
opHaJiaCThlj))J,hII\. 0HhIJ-l, 6¥pblllITapbl KiUIKeHe I\OJ-l,hlpJiaThIJIFaH 
meJ-l,6ep. EKeyi eKi MaH,JJ,ai1waJJ,a, 6ipeyi ChI3hII\ rn6ecittJJ.e, 
eKeyi TeMip I\a3hII\ThIH, eKi )KaFhIHJJ.a. OcbIFaH 6ai1JiaHhICThI 
eKi )KaKTa CaJihIHFaH TiK 6¥pbllll ywKiJI.n;ep 6ap, 6¥pblllITapbl: 
36°+54°+90°=180° 

Eec 6¥PbillIThIH, Kepriwi wapwhIHhIJ-l, )KaK,rny ChI3hIFhI (a ). Eec 
6¥PhillI ChI3hIFhIH a JJ,en aJICal\, eKeyiHiH, )KaThICbl 6enriJii 'immblH 

5 
l).UMQ-oYllUe' l).GmblCbl, 8JI-<l>apa6H caHhI, 5IFHH: 

. a4 o o 
OHaH lllhIFaJJ,hI: -2- =cos 36 =sin 54 . 

as 
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!)¥JI KaTblllaCTblll TCpCI(iH;JC Ta:-.1a11rn Ta61InI Cblp )KaTblp. (:)krncHi 

6cc 6¥pbIIlITbI )K'\'Mlbl3 (acmu1) mc1,· 6ciiIIeci 6oJJFaH;Ja uiapUibI 

(TeKwe 6eTi) )KCp 6ei1tteci. )J,eMeK aHTbIJIFaH I\aTbICTbI )Kep MCH 

KeKTiH: I\aTbIChI Marttachrn,n:a r<:apayra 6orra,n:br. Ta611raT ,n:ytt11ecitt,n:e 

6¥JI I\aTbICThIH: TaMarna opttbI 6ap eKeHi FhIJihIM,n:a MaFJI¥M 6orrhm 

OTblp. 
b¥JI M::lcerrere 6i3,n:iH: 6a6a.\1hl3 ::lrr - </Japa6u 3op KeTjill 6en2er1. 

M¥tt.n:ai1 I\aTbIHaCTbll{ 83iH Cali J\/G8blHGCblHda aJibin 1<,apay KepeK 

,n:erett rriKip coJI Kici,n:eH I\aJIFaH 1<,awda. Ocb1 1<,amb11wcmbl OJI Kici 

e3iHiH: apxumeKmypaAblK, el{6eKTepiH,n:e r1e2i32e aJiraH. 

OcbIMeH 6ai1rraHbICTbI 6i3 gyJ111e ywKiII can,n:bII\. OI1ap,n:hl :;nip 

!\OH T¥PblI1, I\aI\IIara opaJiaMbl3. f anaMHbII{ OCbI CbIH,Il,bI CblpbIHbia 

Ke3iH; )KCTKeH cattbIH K..¥-paHHbIH; aHTiapbIH Tepe!{ TyciHeciH;. 

Oehl perre ~5 -An -Xtt)Kp me cypecitteH MhICaJI. 

TAC CYPECIHEH FMI>PAT 

I\.¥paH K::lpiMttiH; Fa)Katthm ebipbIHa a,n:aM aI\bIJihI )KeTrreH,n:I. 

Anai1,n:a, cott,n:arbI Kei16ip KepeKTi - r116parrh1 ttgpcene.JP.n:i 

a,n:aMra T::lH;ipiM mi 6in,n:ipeni. Oeb1 perre 15 - an - Xu:J1lp-mac 

,n:ereH cype,n:eH Kei16ip H::lpcenepre KeH;in ay,n:apy K:a)!{eT. A,n:aMra 

ecKepTKirn peTiH,n:e Ke3,IJ,eceTiH 3anap Ke6ittece TaCTa 6onaThIHhI 

6emini. 

Cype 6acbr: "Epiap K;nzanmw1 :JICaHe aiiK,blH /(fpaH111blff 

a.Rmmap" ,n:err 6acraJ1a,IJ,hI. illhIH,Il,hII\TbI )!{HHaI\TaraH K..¥-paHHhIH; 

attI\bIH a}ITiapbr ,n:err 8TKeH eMip,n:eH :Jtcadiplli xa6ap ai1TrraI\ 60JI)(hI. 

K,aprbrc aJiraH rnai1TaH TaerreH aTbIJia,IJ,bI. 

Jf 6pahUM yi1itte Kenrett nepiune I\OHaI\rnp eatthr nai1raM6ap 

rnpHxhrn,n:a 12 6ona,n:hr, )f(e6pahUII, MuxahUJI, 6acK:aChI OH. Onap 

JiyT r<:ayhIMhI ::lttKe11epre )Ka3anayra )Ki6epiIIrett. OJiap,n:hIH; yrn 

I\aJiaebI Teric )l{Otthrnratt: Ca.n:YM, Ka,n:yM, AphIM-TiaJieCTHHa )Kepi. 

AttI\hIH K:aJI,n:hIFhI 6ap ){{OJI ycTittne. OIIapMeH I\aTap Cam1x KayhIM 

CaMy,n: eJii ai1.ThIJia,n:hr. OJiap TaCTaH Kaman yi1 )Kacara11 nittei1,n:cp 

6onratt. OJiap,n:bI ehrnay ywiH rncrnH 6oTaJibI Tyi1e IllhIKr<:al'L 

OttbIH; cyTi XaJibIKKa tt;:,cin 6onratt. Can11x oraH THMel{,n:ep cy,n:1b1 

Keperittwe iweTiH 6oJIChIH ,n:ereH. Oratt Kett6ei1. Tyttetti enTipreH. 
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011urt Go1ach1 yu1 peT K<lTTbf IllbIHThiphm, WhlKK<lH TaCbIIIa KipreH. 

f 1:-.l<llll'l.f uap /l<a3aCb!H rapl"KaH. 

CoJI )Ka3aJiaHFaH.ll.ap,ll.hI 6ip,n:e Tac tteJiepi .[J.ett,ll,i ( 15 - cype,I.J,e ), 

6ip.ll.e apbII\ ()Kep ournr<::) 11eJiepi ,ll.err KeJie,n:i (85 - cype,ll.e, 4 a.ii:T). 

0Chl C83,I.J,i caJibICTblp,Il,bIK 

IJo:.J - aJI - Xtt)Kttp (me)= 242 

IJI t.iJ.i - aJJ - Ax,ll.y3 ()Kep olllar<::mFhrnap) = 646. 

{
888 = 24 * 37 

646 ± 242 = 404 = 4 * 101 

Onap,D;aH TiK 6:¥pbIIllThI YlllKiJI )KacaifMhI3: 

242 0 0 

646 
= 0.37461=sin22 =cos 68 

0HaH IllhIFapaMbr3: 22*60 = 1320 = 132*10; )KypeK (r<::ana6), 

)KeTi (U"'-'"'t) . .5¥JI 6ip olinaHaThIH H;:ipce. M¥:H.ll.a apbIK:-)l(ep oIIIar<::,IJ,en 

OTblpFaH C83,ll.il{ caH,IJ,bll\ M::lHi mGMyp ( w~ J.)) ~038aJlblC ,D;ereH ce36eH 

6ip,IJ,ell:: ma.Myp = 646 (67 an - MyniK cypeci), (16 a.ii:T). OH,IJ,a ,IJ,a 

)l{ep cinKiHy, )l{aHap my aTK:hrnay, )l(aH TyCY CHRI\ThI anarrap,ll.aH 

ceH,ll.ep.D;i car<::mylllhI 11eJJepiI{ T;:iI{ipiM ,ll.eniHreH. 

AH:ThIJIFaH eKi cypeHi caJJbICThipaMhI3: 

85 + 15 ={
100 

- 70 

.5eJirini caH,D;ap: ~ = 100, 70 AJJ - MttFap)l(. 

Tac cypeHiI{ peT caHhI MeH T¥paH ~a}\nacbIH.ll.aFbI 6ec 6¥IJhIIII 

)l(¥JI,Il,h13 meK caHbIHbII{ ::l,IJ,eMi 6aH:JiaHbICbI MbIHay: 15*36 = 540 

M¥HhII{ e:ii ,IJ,e, ;:iJJ6erre TeriH eMec. Tac Ta Mttpac ,ll.ereH MaFbIHa,n:a. 

CoraH ,ll.::lnen peTiH.ll.e con 15 - cype,ll.e aH:TbrnFaH 6ip a5ITih~ ecKe 

anatthII\: 

[A VJ JJ0.i lw9~ U"'-'"'t l~u IJ~..'.:.il..:.x.s JIJ0)u IJt..1:.9~ 

[ya JJar<::a.ll. ttmt'rnar<::a ca6ra MttH an - MacaH11 ya An - ~paH,ll.a an 

- Fa311M(87), 5IFHI1 ::iJJ6erre 6i3 casaH ~azlmaTiazlmblll ,)!Cemi11i )l<::lHe 

¥JZbI K¥pmtob1 6epiJiK. 
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l(L'll :-.tat'hlI ta;_i,a a:!bIHFaH 6y.ir 6ap;tbll\ muu112m11 <"llJta.Hhllt ;1G)HC 

} II•/ l\"1/hllltl1>1 l'bliI!Ja;:l.bll\ ;le?reH MaFbIHaLI,a, JlcapbL'll)Odhll·i, 

,\ltlcillib/Jlblf'} uepJiJ;: ,i),ereH MafbIHa).\a, Xal\TbIH, MafbIHaChIH,aa ( l 08 

cattrn cornnh1). 

E¥JI cattHbIH, TaFbI 6ip MaFhrnachI apa6rna .ltU3a11 - f"-?)u = 
rnpa3bI: 

M = 40, H = 10. 3 = 7. a= 1. H = 50: 

40 + 10 + 7 + I + 50 = 108. 

T¥PaH K,al\nachlHbII-l rnpa3hI TaCbI oc1>1 )].en 6ineMi3. )'.leMeK on 

I\ocl\ap (l\apttaiihlH)-1\0Caii - Tettenic KYHi. 
M¥Hhl T¥PaH rnchl MeH, xrntt AxMeJl HaccaYH TaCLI MeH (HaIIIM 

TaChIMett) 6aiinaHLICThiphm l\apanLII\. OJI TaCTLIH aThl, l\¥P3MLI, 

caHhI Mhlttay: HaIIIMa - -;~ =350 

12+26 
20*2+--* 5+ l 4*8+8*22+9*2=4o+95+ 112+ 176+ 18=44 l 

2 

0HLI 6bmaii J:Ka3aHhll\: 350 + 91 = 441 
~FHH Kya c;}yrreci rycKeH c;}yneci - 'JKaHapm.I Tac. OcbIFaH 

l\OCaMbl3 TaC (car + aJITbl) caHMH: 

{
456 = 19 * 24 = 38 * 12 

441±15= 
426 = 71*6 

OH.rran I\apaa:r:.R 19 6ac 6ara caH:&r. 24 = 12 *2 - T ~yfilK, ll<ryme.rr 

caHb1,7l-lJ? - I\¥paHD,a aJIThI per Ke.llrnH M)f.mmmazcm c<llibli (2, 3, 
29, 30, 31 ,32 cypenep )!GlbIHhl: 127). 0HaH ~: 15*24 = 360, 

127+ 15={
14 = 71 * 2 

- 112 = 2 

OchlMeH 6a:i1naHbICThI CyH6ine (oHKew) camr 71 *2 = l.+2, 
F\rnpaJJ. - (At";ixhn) cDapa6 caHbI 71 *4 = 284 eKeHi ecTe 60J1cr:.ur. 
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OtthIH. e3i l16pah11M epttcri 

T¥paH K,aK.rrachI K,aF6aFa )!(OJI arna.LI.hI. 2 - cyperreri waprnhI 

K,aF6aHhIH, ArrThI )!(aFhIHhIH. 6ipi .LI.err 6irreMi3. 0HaH MhIHa)J,all: 

epHeK IllbIFa.LI.bI: 

{
208 = 52 * 4 = 26 * 8 

13 7 ± 71 = 66 = 22 * 3 = 11 * 6 

137*4 = 548 

E¥JI K¥paH.LI.a all:ThIJIFaH achrn me Arr-.5!KyT(IJ..>1.:;Jw) caHhI: 31 + 

517 = 548 (55-cype, 58 58 a5IT). OH:rrarr K.apaH,hl3: TeH,ipeKTiH. .YepT 

6yphIIllhl, 6yTiH T;:}yrriK 6*4 = 24. Orr arrapap paxMaHrn (55-cype). 

0HbIH. )!(aJIFaChI 3 - cypeT I1ai1:rnM6aprrap epHeri. 

IIAMF AMI>AP 0PHErI 

f arraMHhIH, Fa)!(a6h1Ha Ke3 )!(i6epreH a.LI.aM corr epHeKTiH, TaMarna 

yrrrirrepiHeH MHpac K.aJI.LI.hiprnH I1ai1rnM6aprraprn epiKci3 oparra.LI.hI. 

Oehl perre 6i3 3 - cyperri f1ailrnM6aprrap epHeri .LI.err aTa.LI.hIK.. 

CypeT 6achrn.LI.a K.¥p6aHrn warraThIH Marr Ta6a arrMarnH a.LI.aM xa:J1cOa 
yiu KyH, Kell:iH yiliHe K,aHTK,aH.LI.a :J/Cemi KfH opma ¥CTaChIH, COH.LI.a 

TOJihIK. 01-1 KfH 6ona.LI.hI .LI.ereH a5ITihI KeJnip.LI.iK (2-cype, 196 a5IT). 

OH eKi MYIIIeJI.LI.iK acnaH KeCTeciH,ae OChI caH.LI.ap K.anall: opHanacTbI 

M;:}CerreHi och1,aaH 6acTa.LI.hIK.. Y rniHrni Myrnerr Ea pc, apa6wa 

)Kay3a (Eri3) CJ} = 1 7, OHhIH, acTbrn,aa 2 - acrraH - Eac6apMaK., 

OH, )!(aK,, f¥rnpa.LI. - AttK.hl3. E¥JI 11,aphIC :>K¥JI,ahI3bI (Arr - HapMc ). 

TaMarnachI corr aHTbIJIFaH yrn caH (3 + 7 = 10) acrraH.LI.a 1fopbIC 

yrnKini TypiH.LI.e opHanacK,aH . .5IrnH 3 -11.LI.phIC 6¥PhIIllhIHaH (An 

- HapMcTeH) Ty3Y ChI3bIK.rreH 7 - Myrnerrre :>KhJJIK.hIFa K.OCaMhI3, 

OHbIH. apa6I1Ia :>K¥JIAhI3 rn6b1 MH3aH - rnpa3hI (!"L,?}u = 108). 

AcThIH,aaFhI Keri 3 - acrraH WorrrraH. 0HaH KeHiHri caH OH, on I 0 

- Myrnen Tayhrn:, apa6wa )!(¥JI.LI.hl3 rn6b1 :>Ka.au ( CepKe - c-:iLS = 17). 

AcThIH,aaFhI Keri 7 - acrraH CaH)!(ap. hl¥HhI arraphm 3 - Myrnenre 

K.OCaMhI3. CoHhIMeH yrnKin nafihrn 6orr,ahr. 

· 117+1108+ 1017 
2 3 7 
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(3 - cypenc onap KituKCHc wcl{6cpncp:-.1e11 KopcnimcH). 5\'.i' 
ca11,::i.ap::i.a Ta:-.ia1ua Chip >KaThtp: 17 cKi 6¥PbllllbIIIW.L UjH<IChlll}J,a 

M1ua11 - l 08 - 0J1 Tiaiit'<1MGapb1MbU.i.lblll >K¥JI.iJ.bUbI. l 7 - As1 -
') 

Acpor - acrraH carrapb!. 0HbI eKi )l<ep).l,e Ke6eihyre 6osrn).l,hI 1 r = 
289- an - PaxrrM caHbI. OraH f\OCaMbl3 rrai1raM6ap caHbIH:289 + 
40 = 329 an - PaxMaH caHbI, COHbrMeH eKeyi 6ona).l,b1:329 + 289 = 
618. OraH 611cM11 Annah (168) I\OCaMbl3, COH).l,aFbI TOJibII\ Eac 6arn 
caHbI: 168 + 618 = 786. An - AcpaMaH Ml13aH caHbIH Ke6ei1TceK 
6ona).l,hr: 17* 108 = 1836 - mp- npomolf cm1b1. 

19 .................. 786 
Xa.IJ)Ka yw KYH l\a HTl\aH.IJ,a )l{eTi KYH 6ona.IJ,hI 

TonhIK OH KYH opa3a 

15(3+4+5) =180°; 9+ 16+25=50; 53°81+45°-(60°+36°5l)=98°81 

6°521=1°1d=761=19*4. 

2*172+540=500"5"; 108*17=1836; 

2*172+40 = 329+289 = 618; 

{
65 = 5*13 {86 

50±15 = 35 = 5*7 ; 71±15 = 56 ; 168+618 = 786; 

+ -{ 100 . 0 0 I 0 I. O I 0 / _{ l 50 
85_15- 70 ,60-53 88' 52, 8 8+6 52-1016/=76=19*4; 

61°161+16°161={7;0t ; 53°81-36°5l = 16°161
; 70°3 1+7°=77°3 I 

3-cypeT. ITai1raM6apnap epHeri 
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Gyr;:i~1 t<lji'1\1 cr;:i nym1e21e AJJJrahTbIH paxMaTbI MeH nai1rn1116ap:11,111 
111a41araTbl'.\ll'l! ra.'taIJaT11eH 6onra11, coHb11v1eH TYP )J,ere11 \1an,111a 

illhI±<.l,J.LL Er~ 1mh:ailL111 c11 ra"1ama op bu l)J,a, el{ ipi opKew cype.ue. TOJ 11>1 ;\ii 
TeKllle caH a51ThIH.ila ( 14 2 = 196) aHThrnhm, OHhII{ 6enHeci acna1-1 
lC¥PhinbICbIHaH ,n,~JI Ke3)J,ecyiH TeriH ,n,eyre 6onMaH)J,hI. M¥HhI 
M¥DKH3a )],en 6ineMi3. OH,n,an rnMallla :>Kanrnca 6epe,n,i. El¥HbII{ 
iwKi 6¥pb!WTaPhI: 

45° + 60() + 75°= 180°. 
On Tac caHbIMeH ecenec: 

15 (3 + 4 + 5) = 15*12 = 180. 
)l{aK,wa irniH)J,eri caH,ll,aprn rnnaM,ll,hI IC¥PaYlllhI 6ec TeKTil{ 6erriK 

Myllle caH,ll,apb!: YlllKin (OT, :>Ken, cy),rnpTKYJI ( :>Kep ), 6eCHyn 
(:>K¥JJ,ll,hl3 ). 

MbICbip YlllKiniHil{ (5IFHH, bl.ilpbrc ylllKiniHil{) TiK 6¥pbilliThI 
TYPiH 6epeTiHi TaFhI ocbI caH,ll,ap eKetti 6enrini: 

32+42 = 52 = 25 
2 2 2 ' 

tteMece 3 +4 +5 = 50 . 
0 I 01 0 0 · OttbII{ 6¥PMlliTaphr: 36 52 +53 8 +90 = 180 . 3 - cypen1 

1<apatt,hI3. Ott,ll,a bl.ilhiphICThIH, OChI eKi YlllKini 6ip,ll,en 6epinreH 
:>K~He onap.ilhII{ apachm,ll,aFhI TaMallla 6annattbICTap KepceTinrett. 
E¥JJ eKi YlllKin,ll,il{ rn611rnThI 6ip. EipaK, eKi TYP.ile 6onyM 6ipeyi 
:>Ka3hII\ 6eTKe ChI3hIJIFaH, 6ipeyi lllett,6epre - c¢eparn Chl3hIJIFaH. 

EKeyiHil{ lliel-{6epniK emueM,ll,epi 6ip,ll,en. On 6brna:H: 45° 6¥pbrlll1<a 
0 0 K,apcbl 3 Mylllen, 5IFHH: 3*3 = 90 ,60 6¥pbilliK,a K,apcbr 4 Mylllen, 

0 0 5IFHH on 6ona,ll,hl 4*30 = 120 ,75 - 6¥PhIIlil\a K,apChI 5 Myillen, 
5IFHH: 5*30 = 150°. EtthIHhI: 

90+ 120°+150° = 360° = (36°5i +53°'i +<:XJ~2=73°44+1o6°16+180° = 360° 

Kenittri caH TeKilleHil{ (I\ar6aHhII{) oprnJihII\ 6¥pbIIllhIMeH 
6annaHbICThI eKeHi 6aiiK,anhIHa,ll,bI. On Mbmay: 

"YcmepiHoe OH m02b13" (74-cype, 30 a5IT). On OH TOFhl3 caHbIH 
aiiThIJIFaH 6¥philllTap 1<aTbIChIHaH ,n,a anyrn 6ona,ll,hI: 
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53°81-45° = 8°81,60°-53°81 = 6°5l 

"() 0 ;i -{ 15° 8 S-±6 5~ - 1°1 d = 7d = 38*2 = 19*4 

K¥paHna 76-cype An - l1HcaH (AnaM). Oiinarr r<:apaH.hI3. 74-
cypene OH TOFhI3. 

76±74={150 ~ 15*10 

150 - MyIIIeJI yIIIKin, TeMip YIIIKIJI. 3 - cyperriH. acThrnnaFhI 
ynKeH IIIapIIIhIHhIH. )l{apThIChI - eKi KiIIIKeHe rnaprnhIHhIH. K:HFaIII 
KepriIII ChI3hIFhI 6epinreH. On . n¥JI ~IIIKin.n:iH. )l{aK;TaphI 1+2+5; 
6¥phIIIITaphI: 26°341 +63°261 +90° = 180 . Hp KeMeci eKi meKzueiJeH 
T¥PFaH .n:eii.ui uc;za.M mapxwbz.-wpbz. Con 6oiihIHIIIa 6¥JI yIIIKin.ui 
H¥X YIIIKini .uerr aTa,n:hIK:. OtthIMCH 6aiinaHhICThI MhIHa TYP.Il:C 
6epeMi3: 

2*1i2+540 = 500-Vs. 

54 - An l\aMap (AH:). Y JIKeH IIIapIIIhIHhI, )l{aJIIlbI TeKIIIeHi ancar<:, 
on l\aF6a 6eH:tteci, 5IFHH l16pah1:1M epHeri. 

CoHbIMeH, aiiThIJIFaH cyperrc 6ipHeIIIe TaMaIIIa MaFbIHaJihI 
epHeKTep 6ac r<:ocr<:aH. Onap CTaiirnM6apnap apK;bIJibI a)].aMnaprn 
)l{i6epimeH M¥F)l{H3a, H¥Cr<:ay. Cyperre TaFb1 .ua 6iptteIIIe enIIIeM.uep 
6epimett. Onap.n:hl :IK::me onapMeH 6aiinaHhICThI 6acr<:anaphrn 
or<:yIIIhI e3i rnn.uaif 6epep nereH o}rnaMhI3. lcKe c~T. AMHH! 

Kei1imi cyperre 15 rreH r<:arnp 85 KeJITipinreH. Ce6e6i on caH 
COHhlMCH r<:aTap 1 7 caHbIHa TaFbI 6aH:naHhICThI: 

85 = 17*5 
15 - cype.ue )l{eTi peT r<:ai1TanayIIIhIMeH r<:arnp ¥Jlhl J\¥paH 6epimeH 

6onca, 85 - cype.n:e con J\¥paHHhIH; car<:TaYJihI eKeHi aiiThrna.n:hI. 
('n') Uc...S JJC::: l"d:._,.l; .('I'') '-:-JJ 0 J '3)0 l"Cl.J:.i 

(6Wl hya J\¥pa1-1 MaJKuiJy (21)¢u Jlayxbz MaxcjJy3 (22)). 85 - An 
- Eyp~ (22 a~n): 

851 31 +211 +22 = 349 
242 

15 - An - XH)l{hip +An - pa (99 a5IT): 

15+ 31 +211 +231 +99 = 587 
242 
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)l(11b1H callila FaJiar-.rn ( 18) xaMLI,bl weH.6ep + TeMip, 

'") ,.., -{62 _16fc~6-- 10 
tteMece 

26± 10 ={ ~i TeMip CbIH.aphl, TOJibII\ caH. 

Epy;;1c ( 6ypy)f() .n,erett c03LliH. apa6wa MaFbrnacbr _111pwpa, 1-)0JNW 1, 

~a.;wan, 6eKiHic MfWeJ/. E¥JI ce1LI,i I\a3al\llla 6ypbzw tteMece UYJJ1>1c 
L(en an cal\, on Lia con MaFhIHaHhI 6epeTiH ceKinL(i. )KonL(hIH. 6¥pMaCbJ, 
6eKeT, 6eKittic, l\a1<na, I\Oprntt, l\apayhIJI-MYlllen tteMece fr¥pa1ula, 
6¥pFbilll caTbI. Mb1canb1 epTe 3aMatt.IJ,a 1<anaHhIH. aH:ttanacbr l\opnlH 
6onrntt,[(a, COHhIH: aH:ttana 6¥pbilllTapbI I<apayhrn I\aI<rra 6onrnH. 
M ywen.n.i con MaFbIHa.IJ,a ¥FaMbI3. 

,lJ.eMeK, 15-Te, 85-LI,e Tac I\aMan, Tac )K;}.IJ,irep tteMece TeMip 
Tac caTbI MaFhIHaCbIHL\a. E¥napL1bIH: )KI1HaI< catt.IJ,aphr col!bl 
KepceTeAi(36*26). TaFbI 6ip ecKe anaTbIH H;}pce ochr eKeyittiH. arny 
C03L(epiHiH. caH.ll,bll\ M;}Hi 6ipL(eiI: 

An - X1n1<11p = 31 +211 = 242 
An - Epy)f( 31 +211 = 234, 

EKeyitt.n.eri 6ipL1eH dpimep An + )Kp = 31 +203 = 234, OHbIH. 
I<aJIFaH.ll,aphr: x = 8 

6y = 2+6 = 8, 51FHl1 6y = X = 2+6 = 8 

EacI<allla aihI<aH,[(a T¥PaI<ThI caH 8 )f(eTi xaT K0KTeH )!<OFapFbl 
Mylllen acnaHbI, )!(¥JIAhI3 enllleMi. )Kep MeH KeK 6enitt6eH: T¥PFaHIJ.a 
conaH: 6onrnH me pm nap, ezi3-cezi3. OttaH KeiliH FaJiaM KeH;ei1LI,i. Eri3 
eKi Heri1 6on,[(hl. OtthIH. CbIH.apbr eKi YlllKin anThI 6onL1hI. nhrnailwa 
aHTI\aHLI,a rnnaMH 1arrapL1bI J<:¥paywhr yuIKinL1iH. e1i eri3 eKi aJITbI, 
51FHH Ylll )Ka!\ ChI3hIFhI )f(;}He yw 6¥pbIWhI 6ap. D¥PLilllCbI3 1aT )!<OK. 
Eypy)f( - 6p~ _.'.._ 6¥pbilll - 6¥pLrc L(en OTbipFattL1aFbI TyciHiK 85-
cype Tycittiri coraH Kene.ui. On 6¥pbrc 6onMaca I\051ThIH opbll-1 JJ,a 
6onMaH.UbI, 51FHl1 f\¥paHL1bI cal\TaHTbIH JiayxhI ,LJ,a 6onMaiiJlbI. On 
Jlayxhr - )f(a3bII\ TaK:Ta, 6eT. OttbIH. caHbI 

JI =30, y = 6, x = 8, 30+6+8 = 44=4*11. 

OttbI TOJibII\ Typre KeTepceK 6oJia,LJ,bI: 

440 = (62+26)5 = 88*5. 
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)1C\1eK T¥paH l(ar~na C<lllbIIrn KCJI,'.J,IK. On Ji,y1me TY\JClJlbI 

raJ1a:-111bII\ opTaJtbltbt. Kar6a Geiiueci. EKi 011b111 IGlh"Jiaci,1: KyH 
:-1cl! Aii (ApL1craH 6au, l(L1w1.;aw 6au). AnThI OHhIH.-(TeKIUettiH) 
anrhr 6eri (:>Kaf'hI ). Ceri3 OHhIH. ceri3 re6eci. Myrnen OHbIH. 12 
l\biphI. EapnbffhI 6ona,D,hI TeMip (xa,D,1u) caHhI-TeKrne 6ei1tte cattbI
)Kep cattbi: 6+8+ 12=26 HeMece (2+6)+6+ 12=8+ 18=26 . 

.5i3 reMip CblpbIH OCbIJiatt alllTbIK,, 51f'HI1 

3d64s2=3*6+4*2=18+8=26. 

E¥JI taJiaMH 3a1~ 2-EKiHilli acrrnH. 6-AJIThIHillbI acrraH. 
XHM115I,ll,a onap 2-s .I<a6arwa, 6-p .I<a6anua. 
Ocb1 catt,D,ap,D,bI .I<OJI,D,aHbm 6ip FaJiaM11 ecerr IIIb1rapaMbl3. 
T¥paH K,a.I<rra IUaprnbIHbIH. repT 6¥PhIIUhIHa repr catt l\OHMhI3, 

eKi peT. Eipimuici rrepiIUTenep cattbI: 
1) 246 - )Ke6paiibm, 2) III - M11xai1hIJI, 3) 318 - fa3paH:bm, 4) 

382 - I1cpa¢HJI. E¥n catt,D,ap,D,bI .I<aI<IIaHhIH. c~i1Kec 6¥PbIIU KeK 
cattbIHa Ke6direMi3, 6opiH .I<OCaMbI3, 6ona,n:hr: 

2(246+ III)+6(318+382) =357*2+700*6=714+4200=4914 

Ett.n:i K,)'.paH,ll,af'bI Kytt MeH Ai1 caH,D,aphIH Ke6eH:reliiK: 

91*54=4914 

)J,eMeK Kytt .wen AtlObllf .J1Cypiciu 6ac~apyw Ta11ipi11i11 a;\tipi"vteH 
nepiwmenep KaTh1ca.n:h1 JJ,ereH oif Kene)J;i.Ep raMarna MynKH3a .n:err 
6ineMi3. 

Ett.ni aHTbIJIFaH repT opbIHFa mepm ayRue xantt¢a catt,ll,aphrn 
l\OlfblIT COJI O)J.icrreH lllbltapaMhl3: 

I) AfX)mqJ-231, 2) fo:\iap-310, 3) FocMaH-661, 4) faJiu-110. 
2) (231 +661 )+6(31O+110) =2*892+6*420= 1784+2520=4304. 
Ocb1 cKi caH (nepimrenep caHbI MeH xa1111cpa;rnp cattbI) Myrne.rui;itt. 

afim1.11hrc caHbl - Kytt waplllbI cattbI apl\bIJihI rett.ece.ni: 
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4304+610=4914 

1-l:ypen iH. TycittiriH l\apaH,hn: 

60(60+l) = 30*61=1860 = 610*3 2 . 

Onap 6¥phIH KyHMeH 6ipre 6onraH, 5lFHH 610+91=701... paTKa 
(.JwiJl=701) (21-cype, 30 a5lT): 

Fa.JlaMU MYZ:JICU3a. TeriH.ll.e rnpT xan1:1CpaHhI 6ip.ll.eiI ¥CTay -
cyHHHT )KOJihI .ll.¥PhIC )],err 6iny KepeK. Oiinacy KepeK. 

IIaiiraM6ap cypeciH)l.e (21) (An - AH6H5l) paTI<a .ll.YH1Ie11iu TY 
6acrn 6ipre 6oJIFaHhIH 6epy.ll.e 3op M~H 6ap. On cype caHhI: 

21+95+112 = 228 = 19*12 = 38*8 

PaTKa caHhIH (701) 6acK,arna 6ip K,aparr KepeMi3: 

540+161=701 

M¥:H.n:a 54*10 - Aii caHhI, 6ec 6¥phrrn ~.Il:hI3 TeK 6eiIHcc i. 161 
TeKrneHi Te6eciHeH K,apaFaH)],a KepiH6eiiTiH )KeTi CaH )KHHaFbI: 

20+21+22+23+24+25+26 = 161 

AnThI AnH M¥KarraraT 6ap cypenep caHhI 6on.nh1 12 7 = 
2+ 3+ 29+ 30+ 31+32. M¥:HbIH. e3i eKi ece l16pahHM rny-K,¥cTap cattbI 
TaHp )l{a6an (219+35 = 254). Ocbr a.nThI cypere 6ip,neH 3aM-3aM 
(l\oc Aii - KyMic) caHhIH K,OChIII )Ka3aMhI3: 

2+94 = 96, 3+94 = 97, 29+94 = 123, 
30+94 = ~ 24, 31 +94 = 125, 32+94 = 126 

)l{JfuIHhr 6orra,ru,r: 96+97+ 123+ 124+ 125+ 126 = 127+94*6= 127+564 = 691 
OcbI caH)],hI paTK,a caHhrna 1<ocaMhI3: 

701+691={1392=348*4 = 29*48 
- . 10 = 5*2 
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Ta~rn1ua ca1u:wp: TepT ecc rnyrna - Hy:p HCMece 48 ecc l\IbIC (29), 
3 - U10Jma111rnrn;w11b1 - M1na11 (rnpa·3b1) acnaHbl (3 -cypcni 
Kapallbn I 08....,,- 6y:pb1m). 0HbJil Aii11aJ1bIK CblH.apbI }\ar6a: 

.) 

1~;1= 81-4 = 77. CaHhI: 92±29 = 121=1 l2: 

(I1ai1FaM6ap )l(aCbI):-63 An 48 aH:HanMa caH eKeHi, OHhl )l(eTi peT 
1<ai1TanarnH M¥I<aTTaFaT eKeHi 6enrini: XM - er-= 48, 40-46 cypenep. 
On 6ona)J,hI: 48*7= 336 - An+ hapMic (bl)J,phIC). 

On T¥PaK.ThI K,ai1Tanay: 

1~~1= 64-16 = 48 

caHhI: 

84±48={1~2 ; 132-)l(eTi ( ca6ttF), 36-)l(ypeK (K,ana6). 

62 - 26 = 36 (T¥PaH 1<a1<rra caHhI) HeMece 36 (701 - 691) = 360-
ruett,6ep. Oehl caH)J,aprn HMaH (rnpa3hI) caHhIH K,ocaMhl3. On caH: 

= Jl lJo lJJo+i'C:i'.l .)(.}" JJ IJJo 

na Anh Ana Annh MyxaMe)J, pacyn Annah 
31+36+32+66 + 40+8+40+4+200+60+6+30+66 
165+ 454 = 619 - rnpa3hI = 400+ 200+ 19 

70l=l=619 ={1320~;32*10 

132-)l(ypeK, )l(eTi TOJihII\ caH, 82-aI<hipFbI - )J(eTimrri xaT - CaH)J(ap 
Marn)J,aHhI HeMece 60-0. (1- cypeT ~Man KeCTeci). 

EKimrrici: {1310 = 786 2- 5 
69 l=l=619 = 72 = 36*2 3; 786 - 6ac 6arn b = 3 -

AnThIHIIlhI acrraH, · IllogaH: I16pahHM HOTaCbI (8n-<t>apafai. 
6oi1hIHIIla). Oi1rrapcbI3 ! ? 

I1ai1rnM6ap,n:hIH. acnaH carraphIH)J,a 5 - xaT KSKTe, 5IFHH ApaH: 
Keri1-1)J,e hapyH (C.F) c~JieM 6epL1i. Eac1<a KSKTep.n:e 6ac1<anaprn 
I1ai1rnM6apbIMbl3 83i c:rneM 6epreH e)J,i. hapyH caHbI: ol.JJU = 262. 
0HaH 6ac 6arn WhIFa.UhI: 262 *3 = 786 e3i Ty:paH K,aK,na caH;:i:apbIHaH: 
(2+6+2), 51.FHH TeMip TeKTi. 5 - xaT KeKTitt_ J<O)l(aChI ApattLI,hIH. 
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rcri TeMip cKc11i ccTe Go11cbIIL 0HaH 0pi Kapali f1alirni\1oapnap 
rap11:\1>IH;\a 1Ka%uJtair: "J)'y'JI 6eci11111i acnaH 51KyTTaH TYP<Ubl. 
cciMi pa11\a 11cpiw1cJ1cpi KOP Kb13hl cypeTiHµ,e". 

TeAtip meKmi K0Kmi11 am bl pamK,a .z:i:ereH MaFhIHa IIIhIFaLJ:bI. OIIblI~ 

aThI FaJiaM T¥TaC (6ipre) 6oJIFaHLJ:a OHbIH, tteri1ri T¥paFbl TCMip 
- TeMip I\a3hIK )J,ereH ce1 IIIhIFaLJ:hI. TeMip Marn11T - TapTy Ky111 

K831. 

I\03FaJihIC coHaH, )KypeK Te6ipettettici )KeTi xaT KeKrreH YHHCC. 
Onap :;1capamK,m1 ueci11il1 eciMiH 3iKip eTe.ri:i, UA4aH Kenmipeoi. On 
I\hI3hIJI K:aH TyihpIIIiriHeH (reMorno611HHeH) 6acrnrr, FaJiaM11 111eKKe 
)J(atthIJIFaH. Te.Mipoilj coHoau Bana .. Mu mapa8aH er16epiK3am e1<e11i11 

8bl.nblM )l(aH,a.z:i:a FaHa OCJ!leJ/Oen OTblp. 
AHT, xa)J,HCTe on 6acbrnatt 6epinreH. XM (u) K:aJiaM: K:attrnnaca, 

TeMip )J,e conaM: Te6ipette.z:i:i. OttbI 6brnaM: 6ip KepeniK: 

52±48 ={ l ~O = K 

K: = 100. On 50-cype aThI, OH)J,a: 50+ 100+45 = 195. On 19-cype 
M¥K:arraFaThI. On: 

19±7 ={~~-
TeMip - Xa.z:i:11.ri: - 26 - )Kep - TeKIIIe; 12 MyIIIen. 

M1>rnay TeMip.ri:iH. epHeri: 3d
6 
4s

2 
-2 = 0 con T¥Pal\ThIJihIKThI 

KepceTe.ri:i. M¥H.ri:a an.ri:aFhI 3 - M-K:a6aThI, d - OHhIH, yIIIiHIIIi 
K:a6aTIIIaCbI, OHhIH, .ri::-:ipe)l(e KepceTKiIIIi 6 - e3repMeJii 3JICKTpOH 
caHhI. 4 - rnpTiHIIIi K:a6aT N, s - OHhIH, 6ipittIIIi K:a6aTIIIachr, OHhIH, 
A:-:ipe)l(e KepceTKiIIIi 2 - mrepMeni 3JICKT])OH caHhI (peT caHbI) Z = 26. 

C?H~IMe~H e3repMeni catt 

1 

~4'.r T¥Pal\ThI catt.z:i:~p _TeH,ene.ri:i µ,e, 

Y3AlKC13 aHHaJihICTa 6onaLJ:hI. 
48

1 = 64-16 = 48 ceKlJILJ:l. OttbI 6brnali: 
)l(a3aMbI3: 

48+16 = 64 

18+8 = 26 
66+24 = 90' 

{
90 = 45*2 

64± 26 = 38 = 19*2 

'~~' = 25-16 = 9. 
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bl.1lGipb1c ywKu11. 64* 10 - Tc:\1ip. 640 - TeMip h;a1aK:wa, 26 -
To1ip (x:a,'ll!)l) apa6ma. Kocai\1bn: 

640+26 = 666 = 111*6=37*18 
)KaJIFaH 6aJirepJiepre l\Opl\bIHbllUTbI lllbIHJlbII\ caH. OcbI eKi TeMip 

cattbI MeH A6aw caHhIH caJibICTbipaMbl3. 

640+38 = 687 - A6ai1 caHbI. 

OttbI MhHia rypne >Ka3aMbI3: 640+64-26 = 678, 640+64 = 678+26 
= 64* 11 = 704 = 88*8 = (62+26) 8. 

T¥paH I\aI<rracb1-K,aF6a I\aI\nacb1-ceri3 )l<aHHaT eciri . .IJ:aHbIWrraH 

A6ail TepT caHJlbI TOflTaJlhI. EKi11wi )l{aFhIHaH 011 Kici )Kep 

K:a3hIHaChIHhll1: eH. apTbIFbI TeMip nen TaFhI attTTbI. )J,eMeK, OJI 

KlCl OCbl Keiiittri caH}lbl Ce3reH, eiiTKeHi OJI KlCl aJJhIHFaH Teprril{ 

6aclllhICbI )l{ypeK (132) 6011cbrn ndini. On )l{ypeI<Til{ I\03FanhIC 

~peKeTi TeMipMeH 6aiiJiaHblCTbI. 

O~inacaH,bI3 ocb1 apana rnnaMHbIH. Fa)l{atthm cb1pb1 6ap. Oi1nay 

KepeK!? 

En11i attTbIJIFaH TaFbI 6ip TycittiKKe opa11aiihIJ\. On "6ecittllli xaT 

KeK }{KYTTaH rrepiwTepeJiepi K,op l\bl3bI cypeTiHne" 1IereH. 

Acbm TacTap TapHXbIH1Ia RKym eTe K:aTTbI, ;)JleMi aJITbI I\bipnbI 

amoMIIHHM TOTbffbI (AL.., 0 J //Q~'bL?Obll{ KblpMb13bl I\bl3b!Jl KypeH. 
~ j 

TycTi rypi. On e3i anTbIHWbI xaT K811."TiH. - illott.ai1,n:bIH. Marn.n:aHbI 

6onbm caHaJiaJlhI. K.¥Patt1Ia I\OP l\hl3.llapbI .HKYT nett Map)l{attnai1 

Ta3a D;)K acbrn 3aT .nereH (55 - cype, 58 a.HT). )J,eMeK, 6¥JI rnCTa 

KeJJin T¥PaH :K,al\aacbII-Iblli: MaH.1Iai1wacbrna opHaJiaCTbI. :K,op l\bI3bI 

;)ym1e aHaJiap MaFbIHaChIHJla - CyN6foe - EuKezu MaFhIHaCbIH.LJ:a, 

T¥PaH :K,al\aa 6ocarnJJapbI .nen nwapaT eTeMi3. 

AJJ, 51Kyr TaChI aTbIHbIH. caHhI 6oJJanhi: 

31 +517 = 548. 
OcbI caHra KYMic caHhIH 48 ecenerr f\OCaMhl3, OJJ TepT peT paTR:a 

601mnh1: 

548+47*48 = 548+2256 = 2804 = 701 *4 

By.n HeHi KepceTeni? Orinacy KepeK. 

b¥JI )1{0HiH.n:e 6ip :K,uac Kemipe1'.li3. An -5lKyr (548) "JKaHHaT 

l\IaFhmachrn.na. 4 7 - r..'fyxaMMen (C.f) cypeci, OHbIH. Mepi - Kyi\1ic, 

0.11 Ali MarnnaHhI, HcnaM TYhI. 48 - cype AJJ - cf>aTax "/Kettie. HcsraM 
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1Kcl!ici 11\atUhI 1Ka1111aTKa /KCTKi·JeD.i. T01-1,ipiHiK iI<apaTKaH ra'1a\tb1 m 

11yp1>111<111 1onipe1nia TOPT 6ypbIUibIH K:a'.\1TbIFaH 6ip T¥Tac iK~l.'!Fac 

3aT - paml\a. CoHbIH: 6apJJbIFbI 11cnaMHbIH: 3op MJH:ri 6al\bITbJ yrniH 

)l(apanraH. illhIH.ll.hIFbIH A1111ah 6i11e,Ui. 0HhJH: paxMaTbIHaII y;,1iTKcp 

neH,Ueci 6011y,UaH, M¥CbIJIMaH 6011y,UaH apTbII\ )!(OJI )KOK. Coral-! 

)l(CTKi3. AM11H! 

TetLipeKTiH, TepT 6¥pbIWbIH )l(aJiracTbipratt paTI\a ryc1mn 

K,.y:paH,Uafhl ai1ThJJIFaH l(ocMyi{i3oi - 3yam.;ap1tallblfl peKeri11e 

)l(al\hIH KeJieTitt,UiriH COHbI K:apalihII\. AJI,UbIMeH 5- acrrnn (Apal:i 

acnattb1), OHbIH: aTbI Parn:a 6011,UbI. 011 acnattttaH MywenniK yiii 1 
- MyllleJI 6ac Mywen Tbillll\aH, OHhIH: apa6llla ali:JibII\ )1(¥JI,Ubl'3 TOO bl 

XaMaJI - }\owK:ap yHitt,Ue. Apali:,UbIH: 011 6ipittwi yi1i. EKiHwi yiii, 

K:a3aK:wa 8 - MyllleJI l(ozi. JJ:eMeK KepeK 6011ca eKi K,owKap eKi 

6ocara,Ua, BziTwH aH:bl3hIH.ll.afb1 ATY l(ozi, I(apa !(oil TJpi3,ai. 

2- cypeTTe eKi oprntt !\OJI caycaK:rnp,UbI oprn,UafhI TeMip K,a3blKKa 

I\OCCal\ TeMip ywKiJI 6011a,UbI. Apali,UbIH: Teri TeMip. OttbIH: 6y:pbilllbI 

Mywen 6¥pbIWI\a TeH:: 

1500 = 180(12-2) 
12 

3yanK:apHaHb!HHbIH: eKi my apacbIH TeMip I\¥HbIII, MbIC-KOJiaMeH 

,UJHeKepnen 6eKiTKeH 11wapaTbI OCbIFaH KeJieTiH Typi 6ap. Te:v1ip 

MeH MhIC KyttttiH, eKi )l(afhIH,UarbI 6ip TeKTec Mara,n,aHnap. 4 -
cypeTTe OCbrnap,n,bI Kepcery yrniH )l(eTi xaT KeK llleH,6epi Cbl3bUJJ(bl 

()KeTi anicp ). Ott,n,a MYlllCJI)l.ep)l.iH, peT catt)l,apbl OH /Kaua 

KepceTinreH. Con cypeTTe KeKTep.niH. HOTanapbI,MaraJJ,a1-1napb1 

(Mern11,n,apb1, acbIJI rncrnpbI KYH aTTapbI 6epinrett. OpTaJJ,a Te~1ip 

K,a3bII\ Opxott TaH,6acb1 MeH )KeTi xaT KeK Mern11,n,apbmb11-1, CJL 

Killlici - 6aCbI TeMip (26) - OHbll-1, TaCbI aJIMa3 (aJIMac) aWbJJIYbI 

TeMip.ll.iH, ranaM,n,arbI ett: 6epiKTiK K:ac11eTiH KepceTe,n,i. A_1nrnc -

6onaT l\bIJibilll MaFhIHaChIH,IJ,a. 

K,ocal\ - K,ocnal\ - K,ocK:ap - K,ocMyifo - An-K,apttai1i,111 nen~11 

ce3,Ui1-1, apa6wa caH,Uhil\ MJHi 6ona)l.bI. An= 31, K, = 100, P = 200, I-I 
= 50, 11 = 10, H = 50 )l(HbIHhI: 31 + 100+ 200+50+ 10+50 = 3 I +410 
= 441. Eip TaMallla HJpce, T¥patt,n,arbI AxMa,n, l1accay116acbIHW1FbI 

uaw..M - uawa6 - aw - wa6, 6aut (5lUIJ\/a) TaCbIHblfL x1n1115!JlhIK 

catt,UhII\ M::rni 441. 0Hbl TypiK HJcin)l.ec xanbII\Tap :J1ce11ic mach1 
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,ll,CfCII. )J.eMeK OJI 48-cypc aTbIHa car1 KeJieL(i. OJI aihb!Jl)J,bl, 51Hlll: 

4 7 x 48 + 548 = 701 x 4 = 2804 

M¥H.Ua, 47-AH: MeTaJihI, 548-5lKyr TaChI (6-KeK). Apall.uhIH; con 

)l{aFbIH,ll;a eKimni HOTa - 6 (5/3), HFHH l\OC MaFbIHaCbIH,ll;a : 

5±3 ={ ~' 5*3 = 15. 

On TaCThIH; caH.n;hII\ M~HIH 6ineMi3: 548. 0HbI 6bmaH: )J(aJyrn 

6ona,UbI: 

4 (90+47) = 360+47*4 =360+94*2=360+188 = 548 

OH:narr K,apaH;bI3, AH: mea6epi IllhII<:ThI. 

ApaH: 6ipimni MyIIIen, AH. TepTiHIIIi Mymen. 

(47*4 =188) 

.5ip TaMaIIIa COJI paTI(a CaHbI 701 neci - I(O:>KaCbI MaFbIHaCbIH,Ua 

.ua "j\" 6yhIH C03iHiH; CaH,ll;bII( M~Hi .ll = 700, a = I. COHbIMeH I(oc 

Myui3 neci :J1Ce11ic ueci. .. me11oiK, woawm, xa1<; :>KOJihr 6onhm 

IIIhIFa.Uhl. Acrrarr :>KOJI coJI. 0HhIH: l\aK.rra Ky3eTiH,ne AphICTaH 6arr. 

OJI -f a6,noJIJia 3ya.rrI<:apHatthIH )l<OJihl, on-EcKeH.uip 3ynI<:apHaHhIH 

)l{OJihI eMec. A6aH: coHbl aliTK:aH. 

EH.ui 4-cypeneri an-<Dapa6H HOTaCbl )l{0HiH,ne. OH.ua A5)l{,I( 
ece6i KyttHeH iKOFapbI epHereH 5-a, 6-6, 7-:>K, coHaH KettiH KyHre 

opanrnH 4-.n;. EKimui ce3 11ay3 (hy3 ), 1-acrraH Att)J.aH 6acrnna.n,b1 (h 

'-' 5), omrn KettiH 2-acnaH ( J = y = 6) Aitl\bl3. 0HaH KettiH 3-acnaH 

(1 ~ j = 7) WonnaH. ,Il.eMeK Kynre )J.eihttri yIII Apbrc. CoHaH KdiiH 

Ll10Jrna1m;:rn 6acrnrr eKiHIIIi afhrnJibIC xm11 (lliomrnH- KyH-Apall). 

011a11 Kcifor KJIMH (lllm~all - CaH)l.;:ap - Afi:- K,br3 ). CoHbr:MeH 

a11n1m1<.h1 TepT ce3 a5!1<TaJI)J.h1. O.irnp,n:hn~ )l{a.11rrh1 caHb1: 

10+18027+140 = 195. 
OJI 19-cypcHir~ M¥I<aTTataH caHhI (~0-?t.__i.-:> = Kh11Fc)., )K:rne 50-
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cypc caHbI: 50+ I 00+45 = 195. On 83 a11;:1,bma 6ip l\l;JCene. E11.ii -J. 
- cypc 1 TLTi \1ara.uaH;:iap Typa11b1. 0HJJ.a 6-acmrnna 5IKYT 548 .Jc.Ji!\. 
Ett)..l;i eKimni aCbIJI me 3YMPY)..I; (..Jr.J..i). KyMic (47) 6ipimni acm1H.ua. 
OcbI yweyiH KepeifiK: 

1 1 I l:l c 47-KyMi;;-··-r-Mi- nylicea6i 

2 :"'. 9:8 d 80-Ch!HaII 1 Afu<w3 -_~t_l~enGi " 
3 ./;: 5:4 e 29-M.hlC lllo.maH - )K~ta 

14 
.. ···---- --

h 4:3 f 7 9-aJITl>IlI .. ql<YH - iKeKCeH6i 
T-1.s- ' ' "~ ~ '" . ~"- .. -· 

3:2 g 26-TCMip Apaii - ceiicett6i 
6 

; v 5:3 50-l(a:TaHhI lllott:ail-a 
'fo 6etkett6i 

7 ;:. __ J 15:8 h 82-1\0twacLIII CainKap - cen6i 

4-cypeT. 

AmhI A:H caHbI: 47*6 = 282; 
3YMPY)..I; caHbI: 266; 
EKeyiH K:OCaMbI3: 

4~ 
3-6 I 

~ 2-7 _j 

5 
1-8 
9-12 

I 
10-11 I 

{
548 

282~266 = 16 ; M¥H)J,aFbI 548 - 5lK:yT, 16-Apa caHbI. 

TaFbI 6ip Fa)Karr ecerr: Apa:H (5-acrratt) ¥51CbIH,l.l;a yw caH T'{p: 

A= 1 
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I1 = I 0 5!FHH Al! ( 11) )K;:me TeMip 
fe = 26-(xaJ.JJ1.U) 26. 

EKeyiH KOCaMbI3: 

{
37 26+ 11 = 
15 

; 3 7-Taxyn caHbI, 15-rnc. 

Ochr caH.uap ranaMM Ta611F11 ecerr 6achr: 

15±11 ={~6 

Oehl caH)l.aFhI XHMH5!JihII< 3JieMeHrrep: 4-6ep1rn11M:, 15 -cpoccpop, 
26 - TeMip. Henre TeH; aii:HanbrcTa, onap TeMip 6iniKTe. CoHhIH; 
acThIH,JJ.a 6ac1<a eKi 3aT 6ap: cymeK, 2eJ1uti. Apanapbr 11, 11, 22, 
22, 33 6onhm 6apJihII< 3neMeHrrep 6eniHe.n;i. EH.JJ.i OChI eKi caHHhIH; 
Ke6eM:TiH.n;ici: 26* 11 = 286 ... ~Ai. B¥JI rnMarna epHeK on eKiHrni 
Ea1<apa ( epKern) cypeHiH; a5!T caHhr. B¥n ranaMH M¥DKI13a. 

TaFhI 6ip TaMarna 3aT: KyHre .ueriiHri )!(~:me KyttHeH )l(OFaphI yrn 
acrraHHaH; Mernn.naphrn I<OCaMhI3: 

47+80+29 = 156 = 26*6 = 52*3 
26+50+82 = 158 = 79*2 

93apa 6aH:naHbIC 1<anaH:? TeMip, XaM.n;a, 7a- AJITbIH. 

TaFbI 6ip TaMarna: 158±108 ={~6; 

I\oc AM: cattbI 54*2 = 108 - XaI< caHbI, MOJillihIJihII< caHhI. 266 
- 3YMPY.U catthI, 50 - lllogaM: cattbr. Onap.JJ.bI oH:rrarr, rnn.n:arr 
I<aparatt a.naMra TanaH: TaMarna 3aT 6ap. EH.JJ.i 6apJihII< MeTanJI cattbI 
6orra;:i:h1: 

156+79+158 = 393 

Och1 caH)l.hI eKi ecenceK 6ac 6ara cattbI rubIFa.n;hl: 

393*2 = 786 

A6aH: caHbIHa XaI< cattbIH I<OccaI<, TaFbI.JJ.a con 6ac 6arn rubrra.n;bi: 



678+ I 08 ={789 
- 570 

Keliittrici OH.D,hII\ caH, rnplllhI caHhI, KaMaJiaT a.JI-xanttn: 
Falllap - tU::. .J 

rnprn - t.JU::. {570 = 19*30 (anh-Xanttn. 10) 
0Tb1papna OThI3 6arr HeMece: 38* 15. :6¥Jiap: 
38 - can - cype ............... . 
15 - me - cype ............ . 

38+90+88 = 216 = 54*4 = 108*2 

(15 - TaC 6¥pbIH :>Ka3hlJIFaH). 
T;;iH.ipiHe lllyKipniK. 
HcnaMrn xalihip 6onchrn. AMHH! Cype aTbI c - ~ = ChILJ,hII\ -

~.:iJ (194) UihIH.D,hII\ 6onrnttna con Xal\ cJ eKi ece 108*2 = 216. 
EKeyiH I<OCaMbI3: 

216±194 ={410 = 246*5 
22 = 11 *2 

}l{e6patthIJI rrepirnTe caHhIH llioH.ali AnThIHlllhI acrraH HOTacbu-ra 
Ke6eliTeMi3. Cottna cornH TeH. 6ona.n,bl. AtthipMaChI Ali eceniK caTbI 
11 *2. OttaH ~Ll,hl3 ;;ineMi lllhIFa.n,hl: Ky + K6 = ~ ~Y 

26+22 = 48 

On a.JIThIHlllhI acrraH MeTaJihI 50 - I<analihr. On 50 * K = 100 
«JH. cypeci attThrna.n,hr. Orntt l\OChIMlllaHhI 6i3 "AnxHMH5IJJ.a" 
6epreH6i3: 

50 - J =I\ 
3~-~=C 

50±38 ={88 = 62+26 
12 

EKeyitteH TeK rnnaMH caHhI lllhIFaJJ.hI: 90+ 100 = 190. 
TaFhI 6ip TaMaurn catt: :>KeTi MeTaJIJJ.hIH. eH. KirniciH :>K;;itte ynKeHiH 

I\OCaMbI3: 
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82+26 ={I ~8 = 54*2 
- )6 = 8*7 

XaK. caHhI, l\aMap (AH:) eaHhI, KyH eaHhI (HYM -'-?Jf' = 56). Oehl 

eaH.UhI KyHHeH 6epri yrn Mernn eaHhIHa I\OCyrn 6ona.n:l>i: 

56+ 108 ={264=24*11 = 132*22 
- 48 

K,aihanaMa TdyniK, AH:, 48. E¥JI caH Aii Horn eaHhI (8n-<l>apafo1 

6oHl>IHIIIa): K,oe eKrre - )l(ypeK. 

OH eaHhIHhIH: eKi MyrneciH I\OCaMhI3: 

570 - rnrnap - oH 

530 -TaeHF - T0Fhl3 

570+530 ={1100 = 110*10 
- 40-

KaMhIJI ( TOJihII\) MarHHT me Fe 
3 

0
4
=110. Oehl eaH.UhI MhIHa 

TYP.n:e )Ka3aMl>l3: 

393*3-79= 1179-79= 1100 

xFHH 6apnhIK. )KeTi MeTaJI.UhIH. caHhIH yrn eeenerr, OHaH KyH MeTaJihI 

aJIThIH eaHhIH IIIhIFapy. M¥HhIH. TyeiHiriH oiinaey KepeK. Oehl 

eaHHhIH: yeTiHe apa6rna rnpT eaHI>IH (yrn zuaMzu caHI>IH) I\OCaMhl3: 

1179±273 ={ ~~~2==1;3*~*~ 1302*3 

)l(eTiniK - )KypeK AiieeeniK, rnMarna Chipm,r epHeK. EKiHrniei 

epKeIII aJIThI eee. Allmb1 anarn, I\OC yrnKin zanaM. Tdtt.ipiHe rnyKip. 

Eee1ni dpi I<apaH: )KaJIFaCThipaMhI3: 

4304+286*9 = 6200+678 = 6878 

Xanmpanap eaHhIHa eKittrni (Eal\apa) eype eaHhIHhIH. a5IT eaHhIH 

TOFhI3 (rnpI<:a) eeenen I<oeaMhI3. Con Tett. 6ona.uhi: mypiK eaHbI 

TOJihII\ eceni (TeMip ChIHapbI TwaH K,al)na ca11bl) I\Oel\aH A6ail 
caHhI. M¥HhI I<anaH: TyeitteMi3?! 
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CoJI epKelll (5aKapa) cypeHi1-i: eKi caHbIHa yumin )Kacai1:l\1bn: 

151*2±286=302±286 ={ 
5 ~~: !i2

*
3 

6ona.nbr: 400000 
114*'\1'3 

14*1.732 = 24.248 

400000 24248 =sin a: a= 9030' 
0.165 2a = 9°30'*2 = 19° 

TeH; 6yi1:ipni YlllKin.niH: )KaI<;rnphr: 

14-Y3+14-f3+8 = 4(713+2) = 56.496 

0 0 0 6¥philllrnphr: 161 + 19 = 180 . M¥tt,I(aFhI 161 catthI TeKweHIH: 
KepiH6ei1TiH )KeTi Catt )KHhIHhl. 

)KaI<;Tap catthrna xanmpanap catthIH I<;OCaMhI3: 

56496+4304 ={
60800 

= 
76

*
800 

= 190*320 = 38*640*
5 

- 52192 2 

TaMallla Ma3M¥8,I(hI catt.nap: 190-WJlaMU catt, 32* 10=(17+15) 
10 HaMa3 aHChI. 38 - caT caHhI... 90. 640 TeMip. 5 - rreweHe 6ec 
rraphI3. 2 - eri3.I(iK 3aH;. 

76 - An-I1HcaH (A.naM cypeci). 
80 - EKiHllli acrratt (naI<;apa) cype - Fyrnpa.n - bl.nphIC )K¥_11JlbI3 

MeTaJihI ( chrnarr). On 6ac 6apMal\, M¥XaMMe.n (F .C) MeH )KYJIJibl3,I(ac. 
AifThIJIFaH 6ip caH,I(hI ecKe ana KeTeMi3: 

640+38 ={
678 

- 602 678 - A6aif caHhI. 

602 - 19-cype caHhI ( 8yn11e AH a catthI). Cott.nail aHa TypaH,I(a 
6onrnH. OH:narr. I<;apanhII\. T;:iH;ipiM lllhIH,I(hII\ 11eci. 5i·3;~ep 

oifnacy.naMhI3. Typa )KOJI,I(a 6onyrn tt;:icirr 6onchrn. AMHtt! 
19 - Map11aM cypeciH,I(e aTaChI3 6ana ryrntthI )KeHiH.neri a51rrapna 

"Mert mGpGnbIMliGli GOGA/ 6aJZGCbll-lG 6ip yJZ2i api Mapxmwm. 5'y'J1 

6imKell 6ip ic eoi, ,I(e,I(i (21 a51T). 
0HaH ;;ipi I<;apaif 88 a51rra onap: "Annah 6ana Hel\l/\eIIelli" 

.necTi. PachIH,I(a epecKeJI H;;ipce cene.niH;.I(ep (89 a51T). AmrahKa 
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6a11a ¥ilrapn11-1,QbIKTaII "Km: uw1111>111a11 . .J1cep .J1cap1>ub111 may1ap 

1~ywp:11>11~111L11.1" anaTTbI Jl;'lpcc (90 a51T) J1c1TH,ci,i ai1Ta,0b1. 
76-An-H11cau (AaaM) cypeci1u1e: "Pacbll{()a A 7.Wh ome 6iRywi, 

XUKMem ueci" nereH (30 aRT). 
Oehl cypeHil-! K,aThlChIHaH A6afi caHhI lllhIFYhI oH:rn K,a.JI)lb1panh1: 

{
678 

602±76 = 526; 678-A6aif caHhI. 

MapttaM anaM, OHhIH: 6aJiaChI XaK: )KOJihIH)laFhI anaM 6aJiaChI. 
Onap)lbl To1fiplliK oape;;JCeOe )lgpinTeyre 6oJIMQUObl. OJiaM 60J1MQWH 

KfHOe oiH 6¥3bl!lbln, anam 60J1aObl oezeH uiuapam. 

OchIFaH I\OChlMllla KettiHri caH.IJ:hl neptllITenep caHhIHa 
I\OCaJibII\: 

4914+526 ={5540 = 340*16 
- 4388 

340 - l\aMap (AH:) 16 - Apa caHhI, H¥P Ty6ipi: 162 = 256 
Tg1-1ipiHiI-1 ~MipiMeH Ali ff¥:phIHhII-! cgynecitteH )KYKTi 6onrnH 

,IJ,ereH ttlllapaT 6onyh1 M)'MKiH. Pachrn AnIIah 6ine,D,i. 
An ett,D,i eKimui caH MeH XamI¢anap caH,D,aphI atthipMaChI 

I<aiITanaMa 84 = 4388- 4304; 

84 
= 64-16 = 48 

48 

Ocb1 caH,D,hI 6acI<a caHFa I\OCaMbI3: 

602+48 = 650 = (80+50){5 

CoHhlMeH I\aTap: 

602+38 = 640-TeMip. 

T¥PaH l\al\fiaChIHa opan)lbIK,. OcbIMeH 6ip TOI\TanattbII\Ta 
I\apanblK,. Annarn )Ka.JI6apbIHbrn TineK eTeniK! AM.ttH! 

TaFhl eKi caH: 

48 

602+92*2 = 602+ 184 = 786 
4304+8470 =12774 = 92*150 



Ko2ua rnci,1, MyweJI-TCMip 6¥pb1w 6ac 6arn. T0H,ipi11c wyKipJiiK. 
Gymic (3-Clh1pa611) ywKiJii11)],e KeJireH 6ip caH)J,bI 0pi )J,aMh!Tac-11x~. 

JJI Mblllay: 

487+360 ={
847 

- 127 

An,lJ,hIH,FhIChr: 847+ 153 = 1000 Kdi.imici: 127*2 254 
I1.6pahHMHhIH, my J<.¥ChI. Con caHHaH IllbIFa)J,bI: 

{ 
12774 = 92*150 

8470±4304 
= 4166 = 4000+166 

4304-19*16 = 4304-304 = 4000 

166 = !\aye L.°9 .. K>-" (9-Mylllen MepreH - MellliH). On caH)J,hI 6brnaH: 
)l<Cl3aMbI3: 

360+440+47 = 847 = (360+393+94) = 251*3+94=753+94 
251 - Jr_)::, (3YMPY,1J,), 94-47*2 = l\oc Ail Marn)J,aH, 3aM-3aM, 393 

- )KeTi Mernn 440 = ( 62+ 26) 5 
786+94 = 880 = (62+26) 10 HeMece: 454+393 = 874 
M¥x.aMMe)J, pacyn Annah = 92+296+66 = 454. D¥JI catt)J,ap)J,aH 

IllbIFa)J,bl: 
4540+4304 = 4914+3930 

TaMallla ipi epHeK. OttaH IllbIFa)J,bI: 
4540-4304 = 236, 382+236 = 618 
4914-3930 = 984 = 246*4 

618 - An-paxMaH an-paxHM 
246 - )l(e6pailhrn. 
ApFbI )KaFbIH oilnapcbI3,1J,ap. AnnahThIH, 30p paxMaTbI I1.cnaMrn 

)KeTKI3reH. 
IlailrnM6apbIMhI3 H¥P M¥x.aMMa.n: ( 4540) e3iHiH, xanmpanapbI 

MeH (4340) TeH, rrepinITenep caHhIHa [Ail MeH Kytt ecenec caHbIHa 
(91 *54 = 4914)] I\OChIJIFaH )KeTi I<:ailrnnaylllhI MaFa)J,aH KaMeJI 
Typ)J,e (3930). "JKapall2a11 e3 H¥PWWll I'ayhapu naK OJ/ ywi11 
JKapamblflMblut sapuut All-cjJilaK ". lil;:iKepiM xa)KbI eneH;i ecKe 
Tyce.n:1. 

T::iH,ipiHiH, paxMaThr, rraiiFaM6ap.D:hm IllarraFaTbI 6onchrn! A.Mrrn! 
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T;)1-1,ipiHi~( rcrnrnHhlll XHKMaTbIH Tycrn.y )!<OJibIHJ~a 8y1rnc (8n

<!>apafi11) ym KiJ1i11 )J<acanrn6bn. Ee Ke can a KeTeniK, OHbU( aH:ttana 

1000+786+450 = 2236, 

0Hhlf( TeKIUe (Kar6a - Apa) 6¥PbIIUhIMeH 6ai1naHhIChl: 

OJiap,naH: 

104044'_ 109028' = 500 
2 

49028'-19028' = 300 

500+300 ={so' 
- 20° 

5 ~ cyperre on yIUKrn.uui: 6¥PI>IlllTap.bI AB):{ yrn 6¥PMIIIhI. 

Con ywKinre eKiHini ynIKin )l(aJirncT.blpaMI:.13: BKM. 0HI:.Il\ 

Chl3hll\ )KaJ(Tay11apI>1 BM = 570, KM = 393, BK = 360. 1>¥nap: 

570 - naiirnM6ap.UI>Ill ryraH )KbIJihI (Maynyn).393 iKeri Mcran 

)Klthlllhl, 360 ~ illel{6ep. Oehl e1d ynrnin apacLIH Jt.m = 290 

cwphII\flCH )l{UJITUCTblp.!1.hll\.. OcwMeH 6aii:naHI:.ICTLI ymiHmi ynnci.I'! 

lllbll(Thl: BM)l OtthlH. C'hl3hlh.!apw: 786+570+290, O¥PLmIT<llJlW: 

128°+ 35°+ 17°,,,,.. 180°. 6-cyperreoHL1lKeKecan:1.1:m1wwaCTLip,Wb[K. 

CotthtMett O¥Jl e1d cypeT x-canrnc. OnapmUI nn.tra.l!lLl: 

{ 

61 = 61'*60 ,,, 4020 

50±11~ 23£0¥=23'*60=1380=92*-'15 
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Yru '{IUKiJI. aymre I'v1y.1Jxa JK:me /KeTi anicp. 

l 30'" 

{
393 = 131 *3 

KL±LM={222±171= 5 l=l?*3 ; 

{
222 

151±71 = , 80. 

BK=487; CA=640; 
BC=360; B0=500; 

AB= 1000; 500-487= lr 
0).1.=400· 153+ 13 = 166······ ~ 3 -"' 

' - 140.... ... f-1-" 

5-cypeT. 



Ann1111KbI cmu~bI cDapa6 (FpapaL1) cattbl!-Ia l\OCaMbI3, xam1clrnnap 

caIIbI 6ona;~bl: 

4020+284 ={ 4304 
- 3736 

Kdl:iHriciHeH: 1900+1836 = 3736 = 380*5+mp 

mp - npOTOH caHhl. 

EKittrni epHeK: 

30+17 ={
47 

- 13 

67+ 13 ={
8 

- 54 

80-chrnan - EKimni acnaH Fyrnpa.z:i; MeTaJihI, 54-1\aMap (AH:). 

EcKe aJia KeTeJiiK 5 - cyperre KO= 13 = (500-487 = 13). 0Hhl 

ecerreH:Mi3 TepTKe: 13*4 = 52 (xaML(E>I). 

AH:ThIJIFaH cyperrep 6eTiHeH K,aJiaH: TaMama caH,nap Ke3.nece.ui. 

KM ChI3hIFhI (MeTaJI,nap CE>I3hIFhI) MeH B,Zl; (6ac 6aTa chI3hIFhI 

Ke3,n:ecKeH )Kepi ) TaMarna. 

222+ 171 ={
393 

- 51 

OHaH IllhIFa)J.hI: 393*2 = 786 

151+71 = {
222 

- 80 

- UH cap (Fa,naJiaT, 151-epKeIII (L>"U\"'), 71 - A-JI-M, COJI CHnaT 

epKern cype.ueri (2-EaK,apa.uaFhI MyK,arrarnT). 80 - chman, Orr .n:a 

corr eKrn1111 acnaH MeTarrhI. 
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................ 7 6 
AH. MeH llionrratt 

47-KyMic-AH. MeTanhI; 
29-Mhic-llionnatt; o 
76 = 19*4-(An-I1Hcatt) 19°45'±19°28' ={391 ;~, 

~ 
1£ 

•P2 ... ~ ... J 
r:. 
)l{eTi 

0 .....() {12o0 {48 {66=6*11 ={100 
73±41= 26°; 26:±-22= 4;47±19= 28=7*4; 85±15- 70; 

47+38 ={85 = 17*5. 94+32 ={132 = 2*1 l)l{ypeK 

- 9 ' - 56·········· _J.} 

39°131*2 = 78°261 

78°261-63°2d = 15°. 
63 36-9 = 27 
36 4-1 = 3 

78°2d+26°341 = 1050. 
105*60 = 6300=63*100. 

Ky+K6 J;J 

6-cypeT. 



47 - cype (M+xaMl\ICJl), OllbHl a51T Cal!bl 38. 0Cbl eKi caHHbIH, 
CKcyi ,a.c cypcnep,.'l,e aiil\LIH KepceTimer1. OnapMeII 6aiinauL1CThr: 
)l(tTi peT K:aihanay caHLI, Ky+Ka6 ~~'-:-l ()!{¥JI;::i;L13) caHLI, TaFLI 

6ac1<anapb1. Aii - K,aMap caH;::i;apLI ;::i;a attl\LIH: 

66 = 6*11, 22 = 2*11, 54 = 67-13 

ezi3xa11 (Ayry3 - IJtJj = 1020) CaHbl ;::i;a COHaH: 17*60 = 1020. 
AttThIJIFaH yuIKin.n:ep.u.itt: eKi )l(al\ Chl3h!FhIH 3yaJl~ap11aiiblH caHhIHa 

l\OCaMhI3: 

1142+1000+570 = 2712 

OcLI 6ip oilnaHapnhII\ caH, .SIFHH OJI A6aii caHLIHhIH; rnpT ececi: 

678*4 = 2712. Oehl yrn caHhIHaH yIIIKiJI: 

1142+1000+570 2712 = 1356 
2 2 

0HLIH; catt.u.aphIHhitt: 03i TaMaIIIa: 

1356-1142 = 214 - ()l(ayhap) 

1356-1000 = 350 = 89*4 
1356-570 = 786- 6ac 6arn = 210.143 

b¥pbIIIITaphl: 88°58'+61°6'+29°56' = 180°. 
OttaH IIIh1Fa.r:i;h1 79°56'-29°56' = 50° 

2 (88°58'- 49°28' ) = 2*39°30' = 79° 

{ 
90 =45*2 

79±l l= 68 = 17*4 

(KyH 79, AH: 11) 
2 (61°6' - 36°52' ) = 48°28' 
49°28' - 48°28' = 1° 

"\1r • 104044' 109028' 0 fl\.OFaphI)J.a K8p,[(1K: -
2 

= 50 

0 79°56' 29°S6' 4°44' 
109028

' HaH IIIh!Fa)J.hl: - - = 10 -
2 

79°56'+ 
10~028 , 104°44'+29°56' = 134°40' =90°+44°40' 

5-t 



134*60+40 = 8040+40 = 8080 

Oehl cattMeH 6aH.11aHhlCThI 6ip ecerr: 

2 (8080+4304) +1440 = 12384*2+122 *10 = 24768+1440 = 
26208 = 91 *288 = 273*96 = 546*48 

91 - illaMca Kytt. OtthIH; yw ececi 6orra.n.h1 apa6wa rnpT: Ap6aF 

1.Jyt = 273 (tteMece a6co11IOT tterr ... T). 

96 = 48*2, I\ai1rn11aMa catt 

96 - cype.n.e (arr-FarraK, .... 19 a5IT) 

IJcJ" - ¥MbICK,aH K,aH 

31+200 = 231 

96+321+19 = 146 

ArrrnrnK,bI 6ec a»T e1-1; arrrnrnK,hI X11pa rnyhrn.n.a KerrreH: "O~bz! " ... 
.n.ereH. EKittrni )l(aFbIHaH ocbI caH)l.hI maxyn catth! 6oi1hrnrna 

)l(a3aMhI3. Orr catt 25725, ornH ym ece Kepitt6eihiH )l(eTirriK caHhIH 

(161) K,OCaMbl3: 

25725+ 161 *3 = 25725+483 = 26208 

E¥JI eKeyittiH; apachrn K,a6hICTb1py 01-1;aH: eMec! ... OH:rrapchI3 ... 

EcKe arrai1hIK. rrepirnTerrep caHhIH: 

246+111+318+382= 1057 

Orntt AcrraH caThI cype caHhIH K.OCaMhI3: (85) 1057+85 = 1142 -

3yarrK.apttai1hIH. EKittrni )l(aFhrnaH: 618-570 = 48. Oehl K,ai1rn11aMa 

caH)l.hI. )J{e6paH:hm· catthIHhIH; yw ececitte K,ocaMhI3: 

246*3+48 = 738+48 = 786, 6011a.n.b1 6ac 6arn caHhI. 

.Oehl ai1ThIJihIII KerrreH Kani.n.arrbII\ ecerrTep.n.e AH:.n.hIH; KaTblCbI 

Kerr Ke3.n.ece.n.i. Azlobtlf mi J1c.T1arwrtbl1f 6errri TyhI. >Karnyb1, Mepi. 

5-6-7 cyperrep corntt aH:l\bIH .n.;:rneJI. Corr ce6errTi 7-cypeni XaK. 

)l(OJihIH.L\a AzlObllf Mrtbl Annahlibllf 6a5lrtb1 .n.err arn.n.hII\. CottbI K,apan 

KeperriK. (7-cypeT). 



AM)J,hll-1, A51Hhl -AJJJlAHbIH, I>A51Hhl 

19 ................. 786 

XaK: )l(OJihIH.IJ.a. 

. . I ooo 

618+570={1188=108*11 =54*22. 
-- 48 ' 

1841 48 = 64-16 = 48: 132 = 12*11; 

1000*3+570*2 = 3000+1140 = 4140 = 8280; 8280 = 92*90; 
8280+1141+618 = 10040 = 251 *40; 
3.)~ipy~-251 _)ry; 441 = 350+91; 
3y3.11KapHattbIH = 1 l 42 = 70 l +441 . 
lAyry3) = 1020; 1020+4-H = 1461=487*3; 847+487 = 83*1 
\52+ 31)* 16. A,1-xa:\tlhL 

7-cypeT. 



7-cypeTTC 6ipiHc-6ipi 6ailJiaIIbICTbl CKi 6eJii(\L 0HblI-L acTbIIt·u1 

yuIKiJI.LJ,il~ )Kal\TaY Chl3hll\TapbL 1142+ 1000+570 = 2712 = 678*4. 
Ochr caH,IJ,ap,IJ,bIH. rnpT ece A6aH: caHbIHa TeH. Kenyi TaMarna Cbrp. 
M¥HbI oH:nay KepeK, 1eprrey KepeK. 

Ocbr caH,IJ,bI 6hrnaH: 6ip oH:nall K:apanhIK:: yrnKin,IJ;iH. yrn )KaFbI, A6aH: 
caHhI TepT. EKeyiH Ke6eH:TeMi3, 6ona,IJ,bI Myrnen caHbr. AH:TbIJIFaH 
caH,IJ,hI ochI Myrnen caHbIHa 6eneMi1: 

2712 = 226 
12 

OcbI caH,IJ,bI eKimui cypeHiH. a.HT caHbIHa l\OCaMbI3: 

{
512 = 256*2 

286±226 = 60 = 30~ 

M¥H,IJ,a H¥P caHhI eKi peT illhII\TbI (256*2 = 512) )K~He Myrnen,IJ,iH. 
6ac caHhI illbII\ThI, eKeyi ,IJ,e TaMarna. An 8pKern cypeHiH. a.HT caHhIH 
286 - 8pKern caH .[(ell anaMbl3. On e1i: 

26* 11 = 286 
.E¥JI Xaouo caHblHblff aH:nhII< ececi. Onap 6ap ZaJla.M 3ammapbrna 

e!luteyiut .[(ell 6inyre 6ona.[(bI. MbICaJibI: 

15+ 11 = {26 
- 4 

Ocbrn;::i:aFbI yrn caH - yrn 3neMeHT ( 4-6ep11n11H:, l 5-¢oc¢op, 26-
TeMip) XliMli.HnhIK. 3ammapobl1-f TeMip 6iflize 6onhm rn6hrna.uhr. 
EacK.anapbr coHaH TeMeH )K~He )KOFapbI 6onhm 6eniHe,IJ,i. 

Allnbzc caHbI ute1-f6ep ece6iHiH. 6achr eKeHi 6enrini. 0HhI 1-

cyperreH 6ineMi3. 0HhIH. Ma3M¥HhI oHaH KeH:iHri cyperrep_ue 6ap. 
TaFbI 6ip ~.uic. A6ai1 caHbI TepT ce1,IJ,eH T¥Pa.UhI. On ce1 TepT ece 

6onFaH,IJ,a 6apnbIFhI 6ona;::i:hI 16 ece. 0HbIH. rnaprnhIChl 6onaJJ,hl l-I¥p: 
2 ' 

16 = 250. On attThIJJaJJ,hI. 47-cype M¥xaMMeJJ, OHhIH. a.HT caHbl 38. 
EKeyi 6ona,IJ,hI 47+38 = 55 = 17*5. illhIFaJJ,hI Fa)Katthm caH, 6ec 
yaK.bJT HaMa3JJ,hlH. papbt3 caHbl: 2+4+4+ 3+4 = 17. On acllaH CaclJap 
cypeci (17 - an-Acap).On acnaH caThl caHhlHhIH. 6ec ececi: 17*5 = 

85. An-paxHM caHhI OHhIH. TeKweci 172 = 289, OFaH Dallrn:-.16ap 
. , 

caHhlH K.OCaMhn: 289+40 = 329 - an-paxMaH caHhI MeH: 2* 17-+40 
= 329+289 = 618 
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(7-cyperri K:apa1-1h13). 
ATOMD,ap,LJ,hll{ e3eri npoTOH COFaH 6aliJiaHhlCThl, COHhIH. lllhlH,ll,hffhl, 

xaK:TbIFbI (xaK: = 108cJ-): 
17*108 = 1836 = m p 

On xaK: catthI 1\ocaH: cattb1: 54*2 = 108. Aiidbllj aH:K:bIH aJlllbl .nerett 
ochI. AH: cype caHhIH epKelll aHT caHhma K:OcaMhI3: 

{ 
340-

286±54 = 232 = 29*8 

1\aMap (340) - Ali 
Mbic (29) - lllonnaH 
,[(eMeK AH: MeH lllonnaH K:arnp lllbII\ThI. AliThIJIFaH eKi caH 

apachIHhl!-1 6:¥PhilllhI 6ona,r:u.1: I~ = cos 19° 4 5' . 0Hatt ll.IhITTl,D.bI ( 6-cypeT): 

19°45'±19°28' ={ 39013' 
IT 

0HaH lllhIFa.L(hI: 39°13'*2+26°34' = 78°26'+26°34' = 105° = 
105*60 = 63001 

1~~1 = 36-9 = 27 

4-1=3 sin30°=;=0.5; 17'*2=34'; 26°34'-17*2=26; 

OttaH IIIhIFa.n;n1: 

19°45'*2+26 = 19°28'*2+26°34' = 65°+30' 

.Bae 6aTa 
9pKeIII cype.ne 6ac I\OCaThIH Keif6ip FH6paIThl MhICaJI.L(ap: 

151*2+286=302+286 = 588 = ( 14"3)2
; . 

151*2+262=302+262 = 564 = 47*12 = 94*6 
302+266 = 568 = 71*8=142*4 = 284*2 
286+266 = 552 = 92*6 

Ocbmap,nhI K,ocaMhI3: 
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302+286+266+226 = 1116 = 62*18 = 1000+116, HeMece 
618+382+116 



Omrn IUhlf'Zl.JlhI: 

62+18 ={ 
80 

- 44 

M¥tt)J,aFhl 266 - 3YMPYA eaHhl, OJI 6ip )KaFhIHaH bl):(pb!e 
rrai1FaM6apJI,hIH. 6eT TaehI, eKimni )KaFhIHaH illonrran Taeb1. 
OJiapJI,aH IllhIKJ<:aH eattJI,ap: 47-KyMie eaHhI, IIai1rnM6ap eaHhI ( 4 7*7 
= 94), TOJihlJ<: aT eaHhl (14), eytt6ine eaHhl (142 = 71 *2), fyrnpaJI,
<l>apa6 eaHhI, A+JI+M-M¥1<:arrarnT eaHhI (71*2=142, 71*4=284). 
Kar6aHhlH. aJIThl 6eTi MeH TeKille eaHhl (92*6 = 552). OttaH Kei1itt 
TepTeyittiH. I<:OphlThIHJI,hiebrn 1116, 6ipttellle TypJI,e anyrn 6onaAbI. 
OnapJI,hlH. illliHJI,e 116 - yeTiHJI,e - t J(,?ol = 116 - FaJiailha 6oJiea 
MhlH..JJ:hl 8Jiicp FaJiaM JI,err aJiea1<:, yeTiHJI,e OH mo8bl3 JI,ereH MaFbrna 
KeJieJI,i. Keilittri eKi eaH TeMip eh1H.aph1 (62), rneH;6ep 6eJIIlleri, 
MHJIJiaT Illeperi: 18*4 = 72. OnapJI,aH 80 - ehrnarr, eKiHilli aerraH 
MeTaJihI, b!Ji,ph1e ~JI,bI3hI. OttbIH: aehrn Taeh1 MblCbl~Ke3 (Mbie 
Ke3)rni1H aJI-hap ( tl.:?0 IJ•.J = 366). Oehl eaHJI,apJI,aH IllhlFa):(bI: 

366+80 = 266+ 180 = 446 
OehrnapJI,hl oi1nai1 T¥PaJibII<:. EttAi 6ip xttaJIH eeerr. 7-eyperre 

yrnKiJI illliHe ehl3hIJIFaH IlleH,6ep epiei 210.143 = r. OehrnJI,aFhl 
eattJI,apJI,hl eKi 6enirr 1<:apai1Mhl3: 6yTiHi 210, 6enrneri 0 .14 3. 
KeilittrieiH 2000 eeenei1Mi3: 0.143 *2000 = 286 6onaJI,hl, epKelll aH 
eaHhl: 26* 11. Oehl eKeyitteH 6¥Phlll1Tap IllhIFapaMhl3: 

210= tg36°18' 

HeMeee: 
143 0 ' 
210 = tg31 18 

36°18'+31°18' ={67~36 ' - 5 

67°36'+52°36' ={
1200

0
12

' 
- 15 

)Kllh!Hhl: 

OHaH IllhIFaAhl: 

(7-eyperreri 6¥ph1ll1TapMeH eaJihleTh1ph1l{hl3 ). Eip Mh1ean: 
25°48'+12°12.' = 146° = 90°+56°. Oilnarr 1<:apal{hl3!? 

OtthIH. IllelllyiH 57-eype an-XaJI,HA ap1<:hIJih1 rn6aMhl3. T:;mipiM 
I<:aJiaea KettiH KeJieMi3. 
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AJl- XA)J,11)],TEH FJ16PAT - TEMIP l\A3hll\ 

J\¥paH KJpiM,IJ,e 57-cypettiH. aTbI An-Xa,IJ,H,IJ, ( IJc..il?..i = 31 +26 = 
57). M¥H,IJ,a An-::ipTHKin ()KaJII~bIJibII\ KeceMllle) OHbIH. caH,IJ,bII\ MJHi: 
A = 1, JI = 30. An = 1+30 = 31. Mb1canb1 J\¥paH,IJ,a eKiHllli 6aK:pa 
cypeciH,IJ,e AJIM (1Jr-) ,IJ,ereH oH,alllanaHFaH M¥1\aTTaraT (KeciHAi) 
Ylll ::ipirr 6ap. 0HbIH, 6acl(bI eKi dprriH aHTbIJIFaH KeceMllle An = 31 
,IJ,CII ancaI(, l(aJia,IJ,bI )KaJIFbI3 ::ipin M = r = 40. OttbIH. caH,IJ,bII\ M~mi 40, 
51FHH rrai1raM6apnbII\ KcnrcH caH, a~bzpcbl eJ1U1iHil-f 6ac ;"lpTii. Cott,IJ,a 
A+JI+M = 31+40 = 71. 

M¥Hhl CCKC aJibIII, OChI,IJ,aH 6acTan OTblpFaH cc6e6iMi3, 
I1ai1raM6apbIMbl3 OChl 2-cypc 6al(apaHbl J\¥paHHbIH, 8pKClll (U"l.Jlr = 

151) cypcci ,IJ,crcH. n¥JI xa,IJ,11cTi 6i3 Xanmpa Amai1 ay,IJ,apMacbIHaH 
aJibIII OTbipMbI3. Con ay,IJ,apMa,IJ,a on Kici 8pKClll opHbIHa "lllOl\TbII\" 
anyra ,IJ,a 6ona,IJ,bI ,IJ,crctt.TaFbI on Kici OH,allla KcciH,IJ,i ::ipirJTcp,IJ,i 
M¥1(aTTaFaT )],CTI 6epreH. 

Xa,IJ,11c: "Bp HapceHil-f 6ip wo~mbzcbz 6ap. l(ypaHHbll-f wo~mbzcbz 
Ea~apa cyp'eci ". 

Ay,IJ,apMalllbI rycittiri: ("ani4> JlaM M11M" 6emIIeK ::ipimcp 
"XypyrjJ MJ!l}ammacam" )],CTI aTana,IJ,bl. ¥FbIMbIH Anna 6inc,IJ,i). 

0Cbl TyciHiKTep MCH an-Xa,IJ,H)J, apaCbIH)J,a TaMallla 6ai1naHbIC 
)KaTbip. CoraH Kenei1iK. An-Xa,IJ,H,IJ,TbIH. cype caHhI MCH caH,IJ,bII\ M::JHi 
6ip.n;ei1, 51FHH 57+57 = 114 = 114 HCMece 57*2 = 38*3. On cypcHiH, 
a51T caHbI 29 (MbIC - IllonnaH MCTaJibI) l\OCaMhl3, 6ona,IJ,hl: 

57+57+29 = 114+29 = 143 

Kei1ittri caH epKelll cypeHiH, a51T caHbIHhIH. )KapTbICbI. 0HhI con 
cype caHhIHa ( eKire) Ke6ei1TeMi3, 6ona,IJ,hI Te1-1,: 

143*2 = 286 = 26*1 l 

,UeMeK OCbI apa,IJ,a xa,IJ,11,IJ,-TeMip caHbI ai1ra eccnettin lllhil\ThI. 
8pKelll a51T caHhIH,IJ,a TaMallla MaFbIHa OChIH,IJ,a. Con cypemH, 
(a51TThIH:) 6acbrn,IJ,a "KeKmep ,\teH .J1cepiJe2i Hapcenep AJ1J1aHbl 
iJapinmezliJi" (1) .ucrcH. Con ,n:;:ipinTey,n:iH, Tini OChI caH,IJ,ap,IJ,a 
,n:eTI 6ineMi3. Eac 6aTa: "Euc.Mu A;utah aJZ-paxMaH aJ1-paxu;ii" 19 

::ipiTITCH T¥pa,IJ,hI, onap,n:bHl caH,IJ,hIK M::lHi 786. OcbI eKi caHHaH ranaM 

rnpatt,IJ,hl. )J.cMeK An-Xa,IJ,11,IJ,, epKeIII a51T CKeyi .n;e coHaH: 31+26 = 

57 = 19*3, 26* 11 = 286. l\ma~m1>11-f eKi maMauta myciHizi OCbIH,IJ,a. 
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T;)uipiHiH K:aJ1af\1b11ma, OHbIH opKemiHJJ,e 6ac KOCK:aH. 011bIH 6ipi 
~/1 = A+f't = I+ I 0 = 11, c1<i11mici Te.Hip l\mbll-:;. 

Oehl M0CeJieHi 6acray peTiHJJ.e any KepeK JJ,ereH oiI Tyaµ,bI. 
6¥JI oi1napJJ,hIH ryManrna eKiltuti ce6en 6onrnH 8J1-c/Japa611 

e116eKmepi. 

TafoirnT 3eprreyJJ.iH Heri3ri ;:i.IJ.1c1 K.¥PhIJihlCTblI\ enweyiw 
6ony KepeK .IJ,ereH ryciHiK epTe.IJ.eH 6ap H;)pce. Mh1canh1 yweyiH 
aihcal\ 6apnhlK FhIJihlMJJ.ap canachIHhlH Heri3iH canrntt bI.upb1c 
naHrnM6ap.IJ.blH. HhlCObl aTbl COJI K.¥PhIJihlCThlK enweyJJ,iil 6ac 
Myllleci YllIKin (Macana -re::.,~ ) 6onrnH. 0HaH KettiHri ynrinep: 
J(oc TCKlUe KC/14e :JICacaza11 Hy.x nauzaM6ap, :JICCKe meKme CCl.7?a!I 

(Ka26a) H6pahllM nausa.At6ap. 

8n-<t>apa611 ochr ynriHiH )KOJihIHJJ.aFhl aJJ,aM. Con KiciJJ,eH 6ip 
ynritti ecKe anaHhII\. On OHhlC al-Itta )Kacay, OHhlH OTThlI\ opHbIH 
- Ill¥f'JiaCbIH rn6y, OHhl naHJJ,aJiatty, 5!FHl1 My.xapaK, = rC..JtJ = cjJOKYC 
Tycittiri. Oehl TycittiKTi eBponanhlKTaP TeK Kennep.IJ.eH 6epi Kapafi 
FaHa I\OJI)J,aHFaH. 

8n-<l>apa611JJ,hIH OHhlC aiIHa )Kacayh1 TeH. 6enrneK (J(amb12 .H)'T({ffjm 

- napa60J1a) Chl3hIFhIHa Heri3.IJ.enreH. TeH 6enllleK MaFbJIWChrn 
ecKe ana KeTeniK. T¥PI\Thl yrn HOI(aT anhm, conap apI(hIJihl KHCblK 
Chl3hll\ )Kacay ;:iJJ.ici 6enrini. Dip 6arh1rra OHhIH ¥3bIH epici (a), 
OFaH KOJIJJ,eHeH, 6aFblTTa - OHhlH I(hICI(a epici (e). Yrnimni OJlillCM 
¥3bIH epic 6otthIH.IJ.a eKi Ill¥f'hIJia HOKarrap, onap.IJ.hIH apanbIKTaj)bl 
(oprn.IJ.aH anrnttJJ.a) c . .6¥Jiap.IJ.hlH 6ip 6enrini rypi: 

2 + b2 2 c =a 

Chl3hlI\ThlH rneM6ep:nett ayhITI\YhIH 6brnai1 KepcereJJ,i: _:_= e. 
a 

Oehl enrneM 6ip.IJ.eH KeM 6onca e < 1, OHhl K,amblZ HGK,blZ - :J.1.1w1c 

.n.el-IJJ.i, on 6ipre TeH 6onca, e = 1, OHhl KaThIF MyKapu - napa6ona 
JJ,ett.IJ.i, on 6ip.IJ.eH apThII\ 6onca, e > 1, OHhl I(aTIIF 1auo - rnnep6ona 
.n.eil.IJ.i. 

I>¥n TyciHiKTep.IJ.iH ecen FhIJihlMhIH,IJ,a, ;:icipece reoMeTpm1.na 30p 
M3Fh!HaChl 6ap eKeHi M::lJiiM. Oehl )KOHiHJJ.e an-<t>apa611 eH6eKTepi )J.e 
6enrini. Ett.IJ.i coil TycittiKTiH 1<;¥patt)J,aFbI 6enrneKTettin OI\b!JlaTbIII 
)KeKe ;:ipinTepre KOJIJJ.aHhIJIYh!HhlH (M¥K:arrarnT = My+I\aTbirnr) 
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tteri3i 6ip, 6emueKTeHreH .uen Kemue TYPAe attThJJIYhI ocb1 otirn 
KaJI.LJ,bipaAhJ. OJI e3i 6ip l1wapaT. EKittwi )KanrnaH 8JI-Cf>apa6H)].bIH, 
W¥f'hIJia - M¥xapal\ (t<:.J'-' = 348) caHbI. OJI lf¥p M¥JCaMMe.n; .n;ereH 
ceJ caHbIHa Tett,: 

256+92 = 348 

Yrnimui :iKaFhIHaH OHhI 6brnaif :iKaJaMhIJ: 29*12 = 348 

19 ................ 786 
83eKTi (Hgcpci -~) YIIIKin. 

2(29+12)+26 = 82+26 = 108 = 54*2 
Aif-1\aMap caHhI -54, 108- -Xal\ caHbI, MomnhmhII\ caHbI. 108(29-12) = 108* 17 
1836-mp. 
flpOTOH CaHbI. 

-cypeT. 
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MyHila 12 - ;v1ywcJ1 ca11bt, 29 - MbJc-lliomrnH MeTaJibt. OJI 57-

cypc an-X aw1)\Tblll zi>J r cau11 ( 8-cypcTTi r<:apaI{bI3 ). AiiThJJIFaII 

cype,IJ,e: "AoaM 6aJlaCbZHbllf aiJi11 mypybz yutiH Kimanmbz, .. Hu3aHdbz 

:»Ci6epoiK. Couoail-aTt; me.Mipoi nauiJa flYblJlOblftY. 0Hoa MblftYmbl Kyut, 

api QOCJ.M3Qm yu.lill Tt;a:JICemmep 6ap" (25 a~T). 
K,ypmt, .MU3all, me.-itip yweyi l\3Tap Ke.rryiH,IJ,e Tepe1-i: MaFhrna 

)!(aTbip. 83ipwe oM:nan J<:apanb!I\: 

151+71=114+108 = 80+50+92 = 222 

M¥tt,IJ,aFbI 151 - epKelll, 71 - AJIM (IJ~ ), 114 = 19*6 - K.¥pattHbII{ 

cype caHbI, 108 - MH3aH (Tapa3bI), 80+50 eKiHIIIi )!(;)He aJITbIHIIlbl 

acnaH MeTan,IJ,aphI (T¥paH K,aJ<:nacb1), 92 - Karna caHbI, 222 -
11Hcacp luU""lu = 222 - BaoaJZam. 

Oehl Ylll Httcacp 6ac l\OCl\aH,IJ,a 6ona,IJ,hI: 

222*3 = 666 = 640+26 

640 - T¥PaH TeMip 

26 - K.¥PaH TeMip 

fa,IJ,anarrhI 3aMaH KeJie,IJ,i. AMHH! 

OcbIH,IJ,aFhI attThIJIFaH 6acThI 3arrap,IJ,hI 03eKTm1.a e3en ,IJ,eyre 

60JI-3,IJ,hl: 

12 -Marn11M: x11opopUJZ e3eri (:»CaCblll :»Canbzpa~) 

26 -TeMip - 2eM02Jl06UH e3eri (~bl3blll ¥H) . 

29- MbIC - (l/UQljUHaH) e3eri (Ke2illoip ¥H). 

E¥Jiap oprn,IJ,a 6onrnH,IJ,a, onap,IJ,hIH; aifHanachI~a TeprreH a30T 

(NQ=7) 6oJia,IJ,bl. 0Hhl ]\OC]\aH,IJ,a MhIHa,L{aH caH,IJ,ap IllhIFa,IJ,bI: 

12+28 = 40, 26+28 = 54, 29+28 = 57 

40+54+57 = 151 - 8pKelll 

94=47*2; 111 =37*3 
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J;yn yweyiu e1cKTinep e3eri Hcl\!ece 110</H:i meri )lei1i1<. HaclJC -
~J" = 50+80+60 = 190. 5¥J1 6ac ma6a, 6ec TeK caHbl. Kiwi afo1<A 
6ottbIHIIIa: l +8+0 = 9 .... ,n:epeI<Ti caH. OcbIJrnp,n:bIH; yIIIKini 6011a,n:b1 
(8-eypeTKe I<apa): 

26+~6+29 = 1~1=75.5 

151 - epKeIII ( eaHaM 0-"C:A·) caHbl. y IIIKin,n:ig 6:¥pbIIIITapbI: 
91°56'+63°40'+24°24' = 180°. lIIIiHe )Ka3bIJIFaH IIIeg6ep epiei 
4.6446. OHaH IIIh1rnpaMh11: 

46546~43200 = 55°46'; 55°461+24°24' = 80°10' 

80010, +51050' ={132000· 
- 28°20· 

63040'+28020' =920. 91056' =900= 1056' = 116' =29*4 

0HhI yIII eeeneceK 6011a,n:b1, III¥f'J1a eaHbI: 

116*3 = 348 

Ma3M¥Hbl TepeH.. M¥H3H lllbII\K3H M;;ieeJieHi Tarr,n:ay yIIIiH 8JI
<1>apa6H.L(bIH; Heri1ri I<aFtt:,n:aebIH ecKe arraH:bII\. 

8p6ip 33TTbI-Kyp.IJ:eJii K¥PbIJibieTbI, K8I1 68JIIIIeKTep,n:eH T¥P3.L(bl 
.uerr 6i.ny KepeK. l\¥payIIIhI 6eJIIIIeKTep.ui OJI Kiei )K3JIITbI aTrreH 
rnHeyp (tu---\.0 ..J) .IJ:err an,n:hI. KenIIIe Typ,n:e (ti.JI'-"""). EciM,n:iK KeceMllle 
apTnKiJIMeH 6onaAhI: An-faHeyp (31+410 = 441). 

3aT !(¥payIIIhI FaHeypJiap .IJ:eHe iIIIiH.IJ:e 6ipHeIIIe 6ymiH TypiH,n:e 
)K;:me 6omue1oni TYPJle 6011a)J,hI. Eip 3aT rreH 6ip 3aT I<a6hICI\aH.ua 
mrnpJlbIH; apacbIH Jl~lHeKepJiei1TiH oprnl\ 6enIIIeKTep 6oJiaJlhI. EYTiH 
Faucyp eMeCTcp conap. )leMeK 1arrap.LJ.bIH. 6yTiH eMec 6e11IIIeKTepi 
OHbIH. Hazbl3 KepeKmi l\tyrneci 6oJIMal\. )leMeK 1arrapJlbIH. 6yTiH 
)K~rne 6enweK I\¥Pal\rncbIH caTJbICThipbm I<apay KepeK. Oehr 
I\3FHJWHhI OJI KlCI ecen FhIJib!MbIHa' KOJJ)J,aHFaH, reoMeTpIUIJlhII\ 
yJirinep CbI3YW:l KOJl,UaHFaH, XHMIUIJibIK 1arrap.LJ.hIH. naH:;:i,a 6oJiy 
){{Opal\taJib!Ha I\OJl)l3HFaH. 

i9.1-<JJapa6uob1H, och1 FaHC:lP ~arnoacbm 6i1 eon KiciHiH. i1iMeH 
XHMWIJlbIK I\OChIHJlbmaprn I\OIIJlaHa 6aeTaLJ.hII\. OehI )Kettittne 6i1 
ym Typni eptteK ¥ChIH.UhII\. Onap MhIHa.aap: 
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z 
I) A± = tga 

D*lOn 
2) Ao tga 

3) z-Ma = M0 

M¥H.1J.a z - 3JieMeHrritt: aTOM)J,hIK. 3JieKTpoH caHhI (peT caHhI): A -
OHhIH: caJIMaFhI, A = Ho+D; A 0 

- OHhIH: 6yTiH 6eniMi; D - 6emneK 

6eJiiMi; Ma - BaJieHITi 3JieKTpoH attHaJihIC K.yaThI. 

hl¥tthI aJI)J,hIMeH TeMipre K,OJI)J,aHhITI K.apattMhI3: zf eA 
55.847 

26Fe ,oHaH IIIhIFa)J,bI: 

z 26 26 
A-22-55.847-52 = 3.847 = 6·758 

M.¥tt.1J.aFhI OHhIMhI3 3.847 caHhI HeifTpOHHaH, rrpoTOHHaH )K:;rne 

3JieKTpOHHaH apThIK. 6emueK caHhI. OJI cattra K.aHIIIa 3JieKTPOH 

KeJieTiHeH ailhrpy. E¥JI caH)J,hI 6i3 <Papa6u caHhI )],err aTa)J,hIK. (F). 
Eip TaMarnachI ochI caHHhIH: JiorapncpMhI Tett: 6oJia.D;hI TeKrnettitt: 

(TeMip.ri:itt:) opTaJihIK. 6¥PhIIllhIHa, 5IFHII lnF = 1.91 pa.nnaH 6oJia.D;hl. 

51FHH 109°28'. 0HhI 6bmaH: K,apaHMhI3: 

( 
3

- 2 
5 

)5 = 0.382*5 = 1.910 

Erep)J,e dYJIIIe caHhIHhIH: K,ocy Typitt aJihIIT K,apacaK,: 

3+{5 2 
-2- = 2.618 =3Ts 

he 10e2.618 = 13710-
ez 

TaMarna-KepeKTi caH. h.ri:etty KepeK. E¥JI iKettiH.n:e 1968 )KhIJibI 

"BiJiiM )KdHe Ett:6eK" )!(ypttaJihIH.[(a MaK,aJia )Ka3bIJiraH, (N28). 

EKimni epHeK 60H:1>rnrna rni.IFa.[(hI: 

847 . 0 
550 = 1.54 = tg57 
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M¥H,Qat'1>1 Tal\iau1a n:.ipce A11-Xa)J,H)J, 57-cype 6011ratt)J,a con TeMip 

6oiih!IIII1a T30hIJJFaH 6yph!W COJI 57 CaHbIHa )],;)JI KeJie).l,i . .6¥f'aH 

KdiiH opanaMbI3. 

An yrnimni epHeK 6oi1hrnrna: 

z-Ma =Mo 
TeMip.n.ia BaJieHrriK 3neKTpOH J<a6aTrnanaphI 6ona).l,hI: O).l,aH 

a~iHaJihIC J<yaTbl lllbIFa)],hI: 

3*6+4*2 = 18+8 = 26 

)J:eMeK z - Ma = 26 - 26 = 0 

TeMip.n.iH. eH, T¥PaI<ThI 3aT eKeHiHe 6¥JI 6ip TaMarna .n.~men. Con 

6oi1hIHllla :>KacanraH KecTeHi J<apaH,bI3 (9-cypeT). TiK 6arhrrra 

ChlpTI<hI 3JieKTpOH,n:ap)J,hlH: aHHaJlhIC 1<yaThl KepceTiJireH. )l(aThll\ 

ChI3hII<Ta aTOM)J.ap.ll.hIH: peT catt)],hIFbI. Con 6arhIT 6oi1hrnrna aTOM 

yrn 6eniHreH: opTa)],a HeR Chl3bll\. Ott.n.a 6ec 3JieMeHT: cymeK, zenuu, 

6epwwzi, cjJoccjJop, me11,rip. 0Hbl 6i3 meMip 6iJriK arn,n:hII\ . .6acJ<a 

3JieMeHrrep.ll.iH: 6ip 6eniMi OHaH TeMeH, 6ip 6eniMi OHaH :>KOFaphI. 

Eenrirri :>KeTi Torr l\aJIIlhI caJ<TaJia.[(hl. Onap.LJ.hIH: apanaphI TeMip 

6iniK 6oi1hIHIIrn OH 6ipre (11) ecenec (11, 22, 33). E¥JI Au caHbI, on 

TeMip eKeyi epKew Q,Rm catthIH 6epe,n:i: 26* 11 = 286. 
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19 ........ 786 
AJI-XHMH51 KecTeci 

9-cyper 
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CypnTiH, acTbllll\a x11l\11rnnb1K ~3aTTapJ\bIH Ka6aTTapra, 

Ka6anuanapFa 6eniH1T11 6di11cci KepccTinre11 011JJ,a 6ipim11i 

)!(;me eKiHini K:a6arllianapnn1H; T¥PaK:ThI caH.napn1 2 )K~tte 6 eKeHi 

Kepcerinrett. On T¥paH K,a1qrncnrnatt 6enrini. 

TeMip 6iniK ai1HaJIChIH KeptteKi 6ony yrnitt KeH,tpeK enrneMne 

annhIK:. OtthIH; 6acnma (con )KaFhJHa) OpxoH rntt;6ach1 6oi1hrnrna 

TeMip K,a3hIK: TaH:6achl Kepcerinni. 

EH.ni eKiHini Kecrere opanaMhI3. OtthIIi epHeri TeMip 6otthIHilla 
847 1 54 57° . 6 .. 0 . 6 ~ --= . = tg eKem ennm. Chi ynn OHbIHilla )KacanFaH 
550 

KecTeHiH: 6ip 6enrneriH rnHa aJiaMhI3 (10-cyper). 0Hna TeK 11HepTTi 

.raJnap MeH TeMip ai1Hanach1 KepceTinreH. illhIK:K:aH 6ei1He e3iHeH 

83i aHl\hIH KepiKTi 3aT. fa3,llap apaCblH l\OCl\aH Cbl3hll\Tapnn1H; 

K:llhICl\aH >Kepi TeMipniH; ChI3h1FhIHa n;rn Kenyi KC3,llCHCOK: 6oJIMaca 

KepeK. OtthIH; apFhI )KaFhrnna 3aIIJlhIJihII\ >KaThip. 0i1)la 6onchm, 

TeMipnitt; e3i 6epiK 3aT 6onrnH ce6erni eKi 3aT apacnrnaH opnm 

anaTbIHhI 6enrini: 36 = 26+ 10. Con 3aH,,llhIJihII\ ocbI apanaH Kenirr 

illhll\Tbl. ,[(eMeK 6i3)liH; aJJbIIl OTblpFaH )l(att;a ~niciMi3 n¥PbIC )l{OJI)J,a 

6oJIFaHbI. OttbI ~pi K:apai1 naMbITY KepeK. E¥JI apa,lla TeMip K,a3nIK: 

6enrici Opxott Tatt;6achrMeH 6epineni. 
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19 ................ 786 

An-xa,n:H,n:TeH rH6paT-TeMip I\a.3hII\ 

57- ..;....~~ = 31+26 = 57 = 19*3 
58- 1.l4+29 = 143; 26Fe55

'
847

; 

874 77 0 
550 - 50 - 1.54 = tg57 

. . ~~:._ 
:)1~·-· ...... · .. ~ ...... ~ .. ·it[Y'· 

10-cypeT. 

EH,LJ,i 6ip TOl(TaJiaTblH M;}Cerre TeMip "/K0HiH)],e l(a3ipri FblJlblMHbll-1. 

eH, "/KOFapbl )f(eTiCTiri 60JiblI1 Ta6bIJiaTblH )l{al{aJibll(TapbIHaH Mb!CaJI 

KerrTipy )l{;}He OHbI an-Xa,LJ,H,LJ, j\an1,LJ,a11apbIMeH caJibICTbipy. 
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Myl!J(a 6i3 CK! :vJ;)CCJlCI'C roKTaih11>n. 0111,11( oipi TC\11]1,'(lll 

Ta611FaT .ri.y1mcciII.'J.C a11aTLlll opLIHbl. 0Hbl 6i3 meMip opKew 

aTa,llhll\. EKimnici TeMip.ui1-1, l\hl3LIJ1 I<aH TyliiprniKTepitt.ueri anaTLIH 

opttbl, 51FHH reMorno6HH e3eritt.ueri TeMip aToM,napL1 )!(;me OHLil-l 

aTI<apaTLlH l\hI3MeTi. AnrnrnKLlCLI TeMip.uiH: eH, ynKeH enrneMi 

6onca, eKimnici OHhIH: e1-1, KiwKette enweM.ueri opHLI. TeMipoi11 

a.Jlbln I<a,llaMbl COJI. 

TEMIP)J,IH; AJihlll .(\A)J,AMhl 

baCbIH,Ua 6ip FaHa T~crac "/K¥1I.ll.LJ3 TeKTi 3aTTap.uaH T¥PaTblH FaJiaM 

6ipTitt,nerr mapany, Kef{ei"ao ;:,cepitteH caJil\hIH,UaH: Ke.1irr, TorrrncLm 

XUMWl!lbl~ amoMoapsa 6enittrea. EacI<arna aHTI<att.ua aToM.uapJI.Litt: 

rrali.ua 6onyhI eTe )!(OFapbl TeMnepaTypaJI.a, aHTaJihII\ MLIH:.Z:J,aFaH 

TeMneparypaJJ,a, )!(Y3.UereH an10c¢epa l\hICLIM)J,hI )K¥JIJI.h13.ll.hll\ 

;:,peKerre (peaKl.I,Irn.Ua) naH:JJ,a 6onrnH eTe 6epiK 6enweKTi TeKTep. 

Onap,llbIH, rraH:JJ,a 6onyhrna Kamna KyaT KepeK 6onca, OHLIH, 

6pLIJIYhIHa .ua COJI M0JIUiep.ue K.yaT KepeK ' OJI ){{ep 6eTiHJJ,eri dpeKT 

I<OJIJJ,aH KeJIMeHTiH tt;:,pce. EpTe.ueri aJI-XHMHKTep.ui1-1, 6ip I<aTLICbI 

COHJJ,a 6onrnH. 8n-<Dapa6tt CLIH,.1.1,LI JJ,attanap COHhI epTe TycittreH. 

bi3JI.itt: 3aMaHhlMbl3,lla Fb!JILIMHLIH:, TeXHHKaHbll-l JJ,aMyL1 MeH 

6aHJiaHbICbl COJI aTOMJJ,apJJ,blH: imiHeH K¥PbinbICLIHb!H; eH, ocaJI, 

e3iHeH e3i c;:,yne warnLm LI.ULipaH:TLIH TypnepiH TayLm, conapJI.bl 

K.OJIJJ,aH )!(apLm, irnKi I<yaTbIH rraH:JJ,aJiatty .u;:,yipi 6acTaJI.UhI. O¥JI 

aTOMJI.bII\ I<yaT .u;:,yipi. AnLlCTaH xa6ap anyJI.a JI.a con KOJI.D.aHLIJIJI.LI, 

)Kal\bIHHaH 3aTTbIH. llllKI K¥PLJJILICLIH 3epTTey.ue .ue COJI 

l\OJIJJ,aHLIJla.D.bI. AcrraHFa, Aifrn ¥WYJI.a JJ,a l\OJIJJ,aHLIJiaJI.LI coFLICTa 

JJ,a COJI. 

OcbI M;;'lcenenep.neH KeptteKi TycittiK any yrniH 11-12-cypenepJI.i 

KenTip.n.iK. 11-cyperre aTOMJJ,apJI.Lil-l canMaFLrna 1<.apali onapJI.LII-1. 

T¥Pal\TblJib!Fbl - 6epiKTiri KepceTinreI-I. )I{aJIFbl3 3JieKTpOHHaH 

)!(;)He rrpoTOI-IHaH T¥PaTL!H aJJFaUil\bl )JICMeHT cyTeK (H, peT CaHLI 
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z = 1, aTOM canMaFbI A = 1.0079). 0HhIH: T¥PaKThIJih!FbI 11enre 

TCH.. 0HaH dpi .l\apaii ayh1p MeTa11.L1,ap.LJ.hIH, e1-1. aI<blpFhIChI )!{dtte 

T¥Pa.l\ThIJJhIFhI eH. TeMeHi Ypatt (U, peT caHhI 92, aToM canM~ffbI 238 

rnaMaChIH.LJ.a). OtthIH. T¥Pa.l\Th!J1hIFhI 70 6011h111 ecerrTenreH. EapnhIK 

XHMW!Jlhl.I\ 3JieMeHrrep.LJ.ii-i: eH, )!{0Fapbl T¥Pa.l\ThICbl TeMip (f e, peT 

caHhI 26, aToM carrMaFbI 55.847). OtthIH: T¥Pa.l\Th!J1hIFhI 85. E¥JI 

)l(aJIIlhl T¥Pa.l\ThIJihl.l\TblH. eH, 6uiK U/bl1fbl 60J1hll1 cattarra.Ll,bl. 0HbIH. 

xanbIK "TeMip IllbIH.hI" aTaH.LJ.hl. 11-cyperre TeMip.LJ.iH. eH, )!{OrapFhI 

ophrn~a T¥PYhI KepceTinreH. Ei3 OHhI, ai1Thrnratt xa.Ll,ttCTi ecKe 

arrhrn, "TeMip epKelll" aTa.LJ.hIK EepiKTiK )l(aFhIHaH OHaH KeH:ittri 

ophrn~a Kp11rrTOH (Kr, z = 36, A= 83.80). OttaH Kei1iH Eap11i1 (Ba, 

z = 56. A= 137.3). OttaH KeH:ittri ophIH)J,a I\oprachIH (Pb, z = 82, A 

= 207 .2). EH. aK.bipbIH)J,a aH:TbIJIFaH YpaH. 

YpaE 6oM6a )l(aphrnFaH)J,a on eKire 6erritte,IJ,i: KpHIITOHra )!{dHe 

6apHH:ra: 

36+56 = 92 

Oehl )l(aphIJihICTa ottaH 4 3 MttrrnttoH l\yaT 6enitte)J,i. On 11-

cyperr~ 6¥JI caH KilllKeHe Illett,6ep illliH.Ll.e KepceTinreH. D¥JI apa,n;a 

aH:rn KeTeniK, 6¥JI cyperri 6i3 "<D11311Ka" ,n;err aTanaTbIH JI.3nn110T 

)!{dHe ~'.Y11nKOKC KiTa6bJHhIH. aFhlJllllhIHHaH ay)J,apMaCbIHaH an)J,hlK 

("HayKl'', M, 1967, 770 6eT). D¥JI )l(8HiH,n;e TOJihIFbipal\ 6ineM 

)J,eyllliiep,n;i COFaH cinTeHMi3. 

CyperriH. con :>KaK. acThIHa TaMaH con ceKirr)J,i IlleH,6ep illliH)J,e 

290 cai T¥P- E¥JI cyTeK 60M6acb1 )l(aphrnraH)J,a IllhIFaThIH l(yaT. 

E¥n )l(lpblJlhICTa cyTeK OHhIH. ay1>1p Typi TPHTifH apK.bIJihl renHiire 

aH:ttarrmhI (He, z=2, A=4.0026). OttbIH. a51FhI Ne - HeoreH (z=lO, 

A=20. ·8). (9-cypeTrreH can1>1cT1>1p1>m K.apaH.hI3.) 
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I ............ ~6 

TeMip.u.iB aJJbll1 K,a.LJ.aMbI 

TeMip epKew 

ATOM.LJ.ap.LJ.bIH. T¥paK,TbIJ1bIFbI-6epiKTiri, carrMaFbI 

T 
}' 
p 
a 
!} 
m 
bl 

JI. 

bl 

~ 

; 

• • 

Ca.JIM al\ 

11-cypeT. 

I>atiI<;an OThipChI3.n;ap, ypaH 6oM6achrnaH CYTeK 60M6acb1Ken ece 

Kyuni. Keweri Kytt.n;epi l\a3al\ xaJII\hIHhIH: 6acbltta Tettrett <Chi anaT 

6oJiraH. TeriH.n;e 6¥JI caJia.n;a a.n;aM 6aJiacb1 aJIFallll\hI 6acrnya 1<,aiha 

opaJibIIl OTblp. b;)JIKiM COHhIMeH 6i3.[(iH: ¥CTan KeJireH 'hlJihIMM 

)KOJI.n;ap 6ac1<,a 6ip 6¥pbIJihIC acyrn Ke3eH:re KeJI.n;i. OJI ra.D.aJiaT 

)KOJihI 6011raii. 

12-cyperre reMorno6:ttH OHbIH: OH: )KaFbIH.[(a K,hI3rn 1<,aH 

MOJieKyJiaCbIHbIH: 6ei1Heci oprn,LJ,a TeMip. 0HbIH: TepT )KaFbUIJ,a a30T, 

OHhIH: ai1HaJiaChIH.[(a KeMipTeK, OHaH ;:,pi I<:apai1 OJiapra )KaJraCK,aH, 

cyTeK, OTTeK ... Ti36eKTeJiiIJ KeTe 6epe.n;i. 
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Cypen,iu con /IGffhIIIJJ:a TCMipJ-liI~ 4 aTOMbI ,1ettcre 1<:aH TapaTy;~bl 

I<:anaii aT1<,apaThIH,ll,bIFhI KepceTinreH. B¥JI eTe TaMarna ,ll,;:m, H;:niK 

emnettreH Hgpce. OtthIH, aBTOphI aMepttKa FaJihIMhI M.11epyTu. OcbI 

eH,6eri yrniH 011 Ho6eJib ChIHJibIFhIH a11rnH. Co11 KiciHiH. 1966 )KhIJibI 

"fbIJihIM )K;)He AJJ:aM 6a11acb1" ("HayKa I1 qe11oseqecTso") aTTbI 

xaJihIK,apaJihlJ<: )KypttaJI,ll,aFbl MaI<:aJiaCbIHaH M;)JllMeT KCJIT!peM13 . 

.[(ette,ll,eri I<aH - I\bI3bIJI ryHipweKTep eKi rypre 6e11iHe,ll,i eKeH. 

011ap,ll,bIH. arrapbI reMorna6ttH )K;)He Mttorno6ttH. )J,eM aJIFaH,ll,a 

- TbIHhICTa CbiprraFhI orreri eKrrere KeJie,ll,i. Co11 eKrren:ett: 

orreriH rgttre rapaTbIII )KCTKi3ywi reMorna6ttH. OttaH aphI I<apaH: 

OJI OTTeriH 6¥JIWblK, CTKe )KCTKi3ywi, OH,ll,a :JICQJOlilbl )K;)He OHbl 

KepeK yaI<:bITbIHa ,ll,eHiH ca1<;mayu1bl MU02Jlo6u11 6011aJJ:hI. Orreri 

iwre ac1<,a I<:OCbIJibIII - K,bIWK,bIJIJJ:aHhIII TOThIFaJJ:bI. 11ai1JJ:a 6011rnH 

KEJMipl\bIWI\hIJI ra3JJ:ap )K;)He 6ttKop6aHaT rypiHJJ:e Kepicittrne 

eKrrere 1<,aH:rnphrnyh1 KepeK. E¥JI 1<,aiirapyrn JJ:a reMorno6ttH gcepiH 

rnri3eJJ:i. K,att TyH:ipwiKTepJJ:iH. 6m1y11b1 rrttrMeHT Tyci zeM-1<,aH 

,[(ereH ce3, 011apJJ:bIH. TeMip e3eriMeH 6aH:11aHhICThI. TeMip e3eK 

T06bIHblH, (reM T06bIHbIH,) aH:HaJiaCbIHa TOIITaJIFaH aTOM,ll,ap 6eH:He 

6ip TOI\blJIFaH IllblIITa CeKiJIJJ:i epiM,ll,eJireH. 011apJJ:bIH, K;¥Pa.Mbl110a 

KeMipmezi, a3om, ommeK, cymeK :JIC<me Kp<:ipm. Mttorno6HHJJ:e 

OCbIH)J:aH aTOM caHbI 2500, COHblH, fopi opmaOa8bl )l(aJif'bl3 me.lwip 

aTOMbIHa 6a2b11tadbl. 
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a) Fe .... Fe= 36,0A0 

b) Fe. . Fe ={40.3AO 
. 33.4 Ao 

reMODlO IIH. 

Fe+4N = 26+28 

28+26 ={54 
-2 

0 a-b) Fe .... Fe= 25,2A . 
76 = 19*4 

6*8=48; 48±28 = 20 

12-cypeT. 

· f eMornoforn J<¥PhIJihIChI e3rerne. Meornoforn MOJieKyJiachI 
ceKiJI.ui TepT 6eJirneK TipKecirr, 6ip rnHa reMorno611H MOJieKyJiaChIH 
J<¥pacThipa.uhl .ueyre 6oJia,llhI. f eMorno6Irn MOJieKyJiaChIH,lla 
TeMip.uiH. rnpT aTOMhI ccpepa nirniH.uec ~Mhip 6erriH: 6¥philllhIHa 
TepT caH:hrna opHaJiacK.aH. M¥H.Uan1 TeMip.uiH: TepT aTOMhI, 
gpK,aHChIChI 6ip orreriMeH l\OChIJia aJia,UbI )l(;me a)l(hipaca aJia.Uhl. 

f eMorno6Irn MOJieeynachrn.ua TeMip.uiH: TepT aTOMhI aH:ttanacLrn.ua 
5000 IIrnMaJihI aTOM 6ap. OJiap KeMipTeK, a30T, orreK, cyTeK 
aToM.uaph1. OJiap eKi-eKi.UeH rrapJiaHFaH TepT 6eniMHeH T¥Pa.UhI. 
OJiap.uh1 a, B 6enllleKTepi aTatt.UhI. a - 6emueKTeri TeMip 
aToM.uaphIHhIIi apanapb1 e3repMeH:.ui, RFHH a) Fe - Fe= 36.0A0

. B 
- 6eJillleKTeri TeMip aToM.uap apaJiaphI orreri KeTKett.ue Tai<:acLm, 
KeJirett.ue K,aIIIhII<:Tarr OThipa.uhl: 
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B) L' + L' -{40.3 A0 

re_re - 33.4 Ao 

b¥JI eKi I<a6aT apanaphI .ua e3repe I<OttMali.uLi: 



0 
Fc(aJ - Fe(BJ = 25.2 A 

TaFhI 6ip KepeKTi H~pce reMornoforn MOneKynachI )KaJIIlhI anrnH;::i:a 

)JIJIHITCOHJJ: 6ei:iHeCiHe Kene;::i:i. 0HhIH; emueM;::i:epi: 

50*55*64A 0 

Oehl KCJITipreH M~niMerrep;::i:itt. miH;::i:e TanaH: rnMarna cb1p1rnp 

)l{aTbip. AJIJJ:hIMeH reMorno6ttH emueM;::i:epiH aH:rnH:hn\, onap 
0 A -

aHCTpeM, 5!FHH caHTHMeTp;::i:iH; )l{Y3 MHJinttOH 6eJiiriHiH; 6ip 6eniri 
( 10-lOM). . 

Ett;::i:i TeMip;::i:itt. acrraH ~neMiH;::i:e anaThrn opHbrna KeneH:iK. On 

03iHitt. 6epiKTiri ap1<,acbrn;::i:a KirnipeH:in, ceHreH ~JIJJ:h13;::i:ap;::i:hIH. 

(1<apa-J\¥pb1M;::i:ap;::i:b1H.) CbipTbIHJJ:a 6ap eKeHi 6enrini 6on;::i:h1. 

Onap.n:hIIi KeH:6ipeynepiHitt. )l{Cp;::i:eH anbICThIFhI c~yne )l{apbIFhIHhIH. 

MbII1;JJ:aFaH )l{bIJIJJ:bll\ )!{OJI. C~yne rnamuaH;JJ:blFbl, 5!FHH )l{apbil\TbIH; 

rnpay )KbIJIJJ:aM;::i:bIFbl ceKyHJJ:bIHa yw )l{Y3 MblH; KHJIOMeTp ( c = 
300000 KMlceK). On ceKyHTThI M1rnyTK,a, MttHYTThI caFaTK,a, OHhl 

T~yniKKe, OHbl KyHre, OHbl MbIH;JJ:aFaH )KbIJIFa aH:HaJIJJ:blpbm KepeH:iK. 

On e3i 6ona;::i:b1 9.46*10 12 
KM. On 6ip raHa )l{bIJI. On MhIIUaraH 

:lKhIJI 6onca coHwa ecc Ke6eH:MeK. Ocl>IMeH attThrnFaH aHrcTpeM 

enweyiH canhICTbipcaK, OThl3 ophIHJJ:hI caH ( 1030
) rnaMaCbIHJJ:a 

6ona;::i:b1. OJ:isrnrr 1<apaKbI3, 6¥n 1<aH;::i:ai1 caH? ! AI<hrn )l{CTrrec catt. 

Te.Mip I(mbz~mbl/-f Fa)l{attbm K,a;::i:aMhI ocbzHoa . 

.51;::i:ponbIK, cpH3ttKaHblli Hcri3iH CaJIYWbl FaJibIM;::i:ap;::i:bIH. 6ipi 

IfaKicTaHJJ:hIK, f a6;::i:y ac-CanaM OChI )l{SHiH;::i:e 6brnaH: )l{a3aJJ:hI: 

"FanaMHbl/-{ zaJK:a!Jbln ~¥Pbl!lblCblH Olt!laZaHOa, OHbl Ce32eHOe 83 

6iflzeHoepL"tti30il-{ COHUla!lbl~ G3 eKeHiH MOUblHOan, KfJl-{iflZe ~op~y 

Kipeoi ". An Kci16ip tta;::i:aH a;::i:aM;::i:ap;::i:hIH.: 6i3 fopiH 6ineMi3, fopiH 

MeH;repcMi3, 6Hne}iMi3 ;::i:ereH;::i:epiH 6i3;::i:ep I<¥JiaK,rreH ecTirr, Ke36eH 

Kep;::i:iK. 0 H:narr 1<apa1ihl3 ! ? 

8n-Xa;::i:tt;::i: cypccitt;::i:e M¥Hblli fopi KepceTinreH, eCKepTinreH. 

Mhlcanbi: "Ya a.r1-3ahpy ya w1-6amb1Hyya hya 6w:y.Tiu wauH 

ZO!lbW" (57-cype, 3 a5!T), 5!FHH OJI KepHey ~pi KSMicKe H~pceHili 

fopiH TOJihIK 6inywi. )J,eMeK TeMip )l{SHitt;::i:e Pa66b1M 6i3re attl\hIH 

Kepcerri, 6in;::i:ip;::i:i. )l(yperiMi3 con TeMip apK:bIJihI cora;::i:hI. 8MipiMi3 

coraH 6ai1naHbICThI. CoHhIMCH K,aTap OHhIIi, apFbI TepeK Cbipbrn 
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ce1e:-.1i1. I.>ipaK Ollblll weriHe >KCTY >KOi\. On TeK HeciHiI·\ 1<onbr11,Qa. 
)Korapbl,Qa ai!TbinFaH M::uriMencp )IWHi11..a,e Keii6ip CaJihICThlpMa 
oM:nap ai1Thrn KapanhIK. 

OtthIH; aTh1: CanaM I\aKnacb1-f anaM I\aKnachI. 

CAJIAM l\ARJIACbl - F AJIAM l\Al\IIACbl 

"ap Hdpcettig 6ip epKellli 6ap. K¥.paHHbIH; epKellli (lllOKThIFhr) 

I>aKapa cypeci" .r:i;ereH ITaM:rnM6apbIMhI3.IJ;hIH; xa.r:i;tt:chrn.r:i;a 3op rnnaMtt: 

I<arn:.r:i;a :>KaTblp. 0Hh!H; aTbl FJiaMHbIH. 6epiK, KaTaH. K.¥PhIJibieTbIH; 

3aH.hI 6ap. 0HhI 6¥3FaH.ll,ap lllarnea.r:i;hr .r:i;ereH ee3. 0HhIH; dp a.r:i;aM 

e3iHig .r:i;ytt11e.r:i;eri natthIKThI opHhIH, rypa >KOJihIH rn6y KepeK. 

K¥.paH eon yllliH >Ki6epinreH H¥eKay, eoHhl )KeTKi3yllli ITaf1rnM6ap 

)!(OJI 6aelllbl. 0Cbl )KOJIMeH rypa 6aprnH.r:i;aprn 30p MdH;ri ¥Jihl 6aKblT 

6ap. OttaH a.r:i;acKaH.r:i;aprn a3an 6ap. 

Con FaJiaMM TdpTinTi 6¥3hm, e3iHille )KaJIFaH )!(OJI canhm, 6acTbr

a5II\, a5Il\ThI ea5II\ eTeM .r:i;ereH.r:i;ep oM:paHFa ¥lllb1paMal\. fo3.r:i;ep 6¥JI 

KYH.ll,e COHbIH; 6ip MbICaJiblH 6acTaH Kelllipin, Kepin OTblpMbl3. 

Oeb1 ;xa;:i,tteKe opaM: 6apnhIK XHMll5IJihII\ 3arrap;:i,h1g 6ip epKellli 

6ap. On TeMip epKelll an-Xa;:i,H;:i, cypeeiHeH, Ka3ipri FblJihIMHaH 

Mbiean KenTip;:i,iK. Ta611FaT FhIJihIMhIHhIH; TaMallla rjJmwwmmapbz 
oebrnap;:i,hI eaJibICTb1py.r:i;aH Ta6brna;:i,b1. I>¥n Mdeenetti 6aCTap 

aJI,lJ,hIH,lJ,a 6enrini 6ip )KaJIIThI Mdeene;:i,eH MhICan KenTipeHiK. 

)Kep.r:i;iH. )KdHe 6apnhIK dneMHiH: rnpTb1Jih1e 3aghrn 3eprrey;:i,e 

M. HhIDTOH OHhIH 05ITKaH 6ip Hdpee-arnlll 6acbIHaH anMaHhifi 

:>Kepre K.¥Jiarr Tyeyi 6oJIFaH ;:i,ereH 6ip aH;hl3 6ap eKeH;:i,iri 6enriJii. 

Oehl TyeiHiKTi Ta6tt:FaT ;:i,yHHeeitteH a)KhrpaTbHI 6eneK anbm, TeK 

eeerr lllOTKa canbrn l\apacal\ KaH;:i,a{f l\OpbIThIH,lJ,bIFa Kenyre 6oJiap 

e;:i,i? 0HhIH; aThl Ta6HrnT 3aghrna A. 3mnTef1iHHig eanhICTbipMa 

TeopH51CbIH 6ip )Kal(TbI KOJJ,lJ,aHYFa coFa,lJ,hI. Con 6oi1hIHllla aJIMa 
. . . 

)Kepre K.¥Jiarr TyeTI ;:i,ey.r:i;rH; OHhIHa )Kep anMarn K.¥Jiarr TyeT1 ;:i,eee tJ,e 

6onrnHhI. Eeerr lllOTKa 6dpi 6ip. M¥HbIH. aThI Ta6ttrnT FhlJlhIMhIHhIIi 

FaJKaHbIIl ¢a3HJiaTTbll\ Ma3M¥HbIH >KOFaJITy 60JihIIl lllh!Fa,Qbl. 

J:xeMeK Ta6HFaT FhlJlhJMHhlli Tdp6HeniK lllh!H,lJ,bll\ Ma3M¥HblH 

)KOFanry 6oJJblll IllhJFa,lJ,bl. OehIHbl ee3reH FaJihIM;:I,ap eaJibieTblpMa 

Teoptt:5IebIHaH KeH:ittri Ke3;:i,e 6e1irr OThrp. Cay!le mapay, mapmy KfUt 

:J1ce11i11oe EJJT-<Papa6u meopu5lCblHbllf 0¥pbzc eKeHoizi1-1, 3Hll1Tei1H 
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mcopuHcbtllbtlf ,.:;ame eKe11i11 MoiihIH)J,an OTblp. >Kep ailmuiacbIHbII{ 
. . . . 

mapmv KywtHill opKewt 1Kep/\lll KIH)J,IrlH)J,e eKeHIH ecKe aJJaTbIH 
6oncal\ attTbIJIFaH MaFbIHaCbI3 M;:icene 6onMac e.n:i. 

EH.n:i attThIJIFaH Tal\bipbml\a opanattbII\. OH,n:a aJIJl:hIMeH epKern 
TyciHiriHe 6ai1JiaHhlCThI l\OCblMllia M;:JJiiMerrep KeJITipettiK. 

8pKew caHhI 151, an-Xa)J,11,n: caHhI 57. EKeyiH l\OCaMhI3: 

-{ 208 = 52*4 = 26*8 
l 51±57 - 94 = 47*2 

Oehl eKi caHHhIH; e3iHeH epKernTeH xaM-Jl:hI caHhI (52) reH;ipeKTiH; 
TepT 6¥pbillihIHa ( 4) rnparnH. On eri3 ceri3 re6eni TeMip TeK. 
teKrne-l\al\IIa-KaF6a re6enepi [26*8]. 0HaH ;:ipi l\apail an-Xa.n:HA 
neH 3aM-3aM l\OCbIJibIIl, epKeWTe-KaF6a l\al\nachIH,ll,a 6ac l\OCl\aH: 

{
151 

94±57 = 37 

n¥JI 3 7-cype An-CacpaTT-K:arnpnap on yal\hIT enrney caHhI eMip 
emneyiwi =III= 37*3; (III-M11Katthrn-cy), 3aM-3aM-l\OC KyMic = 
47*2 = 94, on Att)J,bII{ MeTaJihI, on MyxaMMa.n: cypecl. 

57 = 19*3. E¥n e3i 6ac 6arn caHhIHhIH; (19) ywKini. 0HhIH; eKeyiH 
anattbII\, Eal\apa cypeciHiH; caHhI 6oi1hrnrna. On 6ona,ll,hI 19*2 = 38. 
5lrn11 I1ai1:rnM6ap cypeciHil{ a51T caHhI. Eip TaMarna H;:ipce OChI caH 
aHThIJIFaH reMorno611H '.3JIJil1IlCh1HaH llibIFa)J,hI: 

50 
64 = tga = 0.78125 = tg 38°; a=380 

Oi1nan l\apaH;hI3!? 0HaH Illh1Fa,n:h1: 

{
90 

52±38 = 14 

EKiHrni 6¥phrrn: · 

55 
64 = 0.859 

tg 40°40' HeMece sin 59°15' 

E¥Jiap,n:hI .n:a :>1mrnph1,ll,aFhI 6¥PhllllTapMeH CaJihICTbrpy KepeK. 
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EH}J,i 6ip eCKepeTJH 110pce reMor.rrn6111-rni1-~ 6aCh:a Cbl3bIK 

rn1weM}J,ep1: 

0 36*7 36*7 _ 360+2 _36(10-+-7)_36*17 _612 
36A ,252=--w-; 36+10 - 10 - 10 - 10 -10 

612 = 153*4; 
8ym1e yrnKiJ1 cyperre r = 153, 
153*12 =1836, 

M¥H)la 612*3 =1836 =mp - rrpOTOH canMaFbI 

n¥Jl emneM reMorno611HHbIH, T¥pa:K,TbI caH)lapbI. OttbIH, TbIHbICTbII\ 

e3repyi 40.3 - 33.4 = 6.9 HeMece = 7A0 
rnaMach1. ,Il;eMeK 6¥J1 )],a 

J<aihanaMa :>KeTire KeneTiH rypi 6ap. TaFbI 6ip M~cene I\oc epKern 

- naJ<apa caHbI MeH I\¥paHHhltt: cype caHbIH J<Ocy: 

{
416 = 52*8 

151 *2±114 ={302±114 = 118 = 47*4 = 94*2 

Ett,z:i:i epKern caHbIH an-X11:>K11p-rnc (242) caHhIHa l\OCaMhI3: 

242±151 ={39~~ ~ 31 
*

3 

M¥tt.ua 6ip TaMarna H~pce, 6¥PhIH .ua attThinFaH, 393 6apnhII\ 
. . . 

:>Ken xaT K0KT1H, )KeTl MeTaJI )KllbIHhI: 

26+29+47+50+79+80+82 = 393 

M¥:ttbI eKi ecenece 6ac 6arn catthI 393*2 = 786. CornH Tett, A6aH: 

caHbI .ua IIIhIFa)lhl: 678+ 108 = 786. 
Con cattrn epeKIIIe anhm AH: MeTan caHhIH (KyMic caHhIH)

TiaH:rnM6ap caHbIH l\OCaMbI3: 

393 47 = 440 = 8*5 = (62+26)5 
± 346 = 302+44 

T¥patt I\aJ<nacb1. .6ipitte 6ipi TipKecirr :>Kanrnca 6epe.ui. AttThIJ1FaH . . 
:>Ken MeTan)l,hIH, eKeyrn l\OCaMhI3: 

78 
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82±26 = 56 = 8*7 



TaMaiua caH.LJ,ap: 54 - A11-I\a1Vrnp (Ai1) J\¥paHna. 108 - xal\ caHbI, 
\!OJ1Wb1Jlb!I\ CaHbl. naCI\a TaJ1).J,aynap)J_bl cypenepneH I\apalibl3. 

Dip eCTe 6onaTbIH H;:'lpce an-Xam1n eceniKTepi: 19*3 = 57, 57*2 
== 114. 57* I 0 == 570 (OH, ~FHII OHFa Ke6eH:TeMi3 6ona.LJ,bI apa6wa 
oH ... rnwap (tt.J:i .J). 570 caH ITaH:rnM6ap.n:h111; ryrnH )J(bIJibL )Kep 
)l(y3iHe anrnIIII\bI 03eKmi ~ammb1 ~a6b1puw~mb1 :JICCJHOiKmep naiioa 

60J1sa11b111a 5 70 MU!lflUOH )l(bIJI 6onca KepeK. Ac-rpoHoMrr~, reonorrr~ 
FhIJlhIMAapbm)J,a rnnaM11 TeMip I\33hII\ (fanaKTHKa) )l(hIJihI 217 
MHJinIIOH. 0HhIH; K,33ip eKi aH:HanhICbl eTirITi .n:e 136 MIInnIIOHbl 
K,anhIIITbl, ~FHII: 

217*2+136 == 434+136 == 570 

On Mhmay: KeM6prrH: (CT)= 70, Op.n:oBIIK (0) == 56, Crrnyp (S) == 
35, ,l(eBOH (D) = 56. )Krrb!Hhl: 70+56+ 35+56 == 217 . .6¥JI 6ipiHIIIi 
)l(blJI. 

EKiHrni )J(bIJI Mhmay: Kap6oH (C) = 70, ITepM (P) = 56, Tprrac (T) 
== 35, IOpa (J) = 56. )Krrbmb1: 70+56+56+35 == 217. 

KeH:iHri .LJ,;:'lyip: Men (Ka) = 70, ITane03oH: (Pg) = 56; AH-rporroreH 
+ (HeoreH) ... (N) ... 10, )l{Ifb!HhI: 70+56+10 == 136. :0¥JI fanaKTrrKa 
)l(OJibI 3nnIIIIC T;:'lpi3.LJ,i, OHblH; 6¥Pbl111Taph1'. 

56 
38°40' 

35 
32°1' 

35 
26°34' 70 = tg ; 56 == tg ; 70 = tg 

E¥Jiap.n:h1 .n:a canbICThipy KepeK. Ochr 750 caHhm epKeIII 
caH.n:apbIMeH 6aH:naHhICThipyrn 6ona.LJ,bl. On Mhrnay: 

570±522 ~~~92 = 91 *12 

522 = 286+236 = 26*11+231+5 
618-382 = 236 
231 IJ.J 

TEMIP 0PKEIII-M¥F)KH3A 

TeMip.n:itt: rnnal\1rr I\a3bII\ eKeHi, OHbIH; TeKTep IIIhIHhI eKeHi, 
)l(ypeKTitt: Te6ipeHrywici eKeHi aH:Thin.LJ,hI, fopi 6enrini. FhIJibIMII 
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ca11a;-La K<nipri '3<L\1mu:~a :-.rnn1yl\! 6011bm OTb1pra11 co11 KacueTTep 

L(;:iyiT ( r. C) ua{!FaM6apFa il!¥DK!!3a pcTill)-lC 1Ki6epimeH. On 
:-KeHiHµ,e 34 - Ca6a cypc,i.i,e a~iTbrna.ub1: 

~k::.\?,jl..ilmk ... :~ .. >~Jil#ci...,.i1Ji....1'7tSrt •,_,\J~ _;_,IJ .. :A), k.Jc-\?·i[1 t , ' o] 
j{fHH: "Pacb1Hoa J(ayimKe (F. C) 03 J1car1bT.MbZ30all i32iHiK 6epoiK ". 

"Bil Tay.rzap. !(remap! OcbuteH 6ipze fH ~ocb11joap :>1c;:me owH 
me.Hipoi :J1Cf.Mcammb1~ ". 

I1c11aM FaJiblM.Ll:apbl OCbl M¥f')KH3 6oHbIHWa j:(gyiT rnc6bIK 
aHTKaH.n:a rnyJiap, J\¥CTap l\OCLIJia,n:bI eKeH. TeMip )Kirrwe eci11e.n.i 
CKCH. OttaH OJI Kici caybIT TOl\Hllbl CKCH, cai1MaH, l\¥Pan.n:ap 
)Kacai1.n.LI CKCH. 

)J.gyiT rrailrnM6ap.n.1>1 ¥CTaJiap nip T¥Ta.Ll:hl. Apa6wa ¥CTa ,a:erett 
ce3,n:iTeMiprni(xa.n:a.n:-c..il..i)tteMececoryrnL1(K,att-K,1m-0\0-~0)llei1.n.i. 

):(gyiTiiH: rncforn: ytt-MaI<:aMbI-HOTa Ail - - \ ,LS (sol, g) 6ecittrni KeK 
- ApaH:, OHbII{ Teri TCMip. 0¥JI 83i Ta.Marna eJIIIIeM, Tal\taIIIa CbipJibI 
TYCittiK. :0¥JI 6ip )KapbIM.ll.hII\ I<:aThrnac 

1 
(1+2= 3/2) 

FbiJibIM,[{a el{ 6aCTbI eJIIIIeM, OJI K(;)Jle.MOiK, :JICQ3bl~Jnbl~ l\03FaJibICTap 
KaTbICbI. 

2 - cypeT T¥patt K,aI<:nachrna I<:apatt:I>I3. TeMip TCKTi ApaH: 5 acnatt 
eKi )Kep.n:e, eKi oprnH I\orr,a:a T¥P· OtthII{ MyrneJI,a:epi eKi "I\oil" 
,a:eyre 60Jia,a:h1: 1-ThIIIII\aH - Apa6rna XaMan-K,ornI<:ap, 8-I\oH:, 
Apa6rna f aKpa6-:0yili. Ocbr eKi HOI<:aTihI f aJiaM oprncLIHllaFhI 
TeMip I\a3bil\I<:a l\OCaMbI3. TeMip .xirnKirr 6oJILIII lllhIFa,n:LI. OtthII:l 
6¥pLrrnrnphr: 15°+150°+15° = 180 = 15(1+10+1) = 15*12. Oc1>1 
eptteKTCH Kepittirr T¥P, M¥Hbll{ e3i Myrnen.n:iK 6¥PbllllTapFa Tel:{, 
j{FHM lllett,6ep 12 Myrnenre 6enittren,a:e 6¥pbIIllhI 6oJia.UbI. 

180(n-2) 180(12-2) 1800 0 
n = 12 =12=l 50 

fanaMHhIH,, rnynap,n:bIH,, J\¥CTap.UhIH, (~llhI3,n:ap.uhrl{) ytt.n:ecTiri 
oc1>1 6¥pL1rnrnp.n.hII-l Tel:{llecTiritte muapaT ,n:err 6iJieMi3. Ornn ocb1 
cypeHiK 6acLIHllaFhI ai1TLIJIFaH aj!T µ;;;)Jlen: "KeKmep .Heu :>1cepoe 

60R8a11 Hapce..rTep 03iHe mafl 60.1BaH A.T/JlQhBQ 6apllbl~ Ma~may oa 
oBaH .w1ib1~" (I). 

TaFb1 6ip oi1:rn aJiaThIH H;:ipce MyllleJJLJ,iH, "I\oi1:" aTiapbr MCH )J,;:iyiT 

rraiirnM6ap;:i;LII{ aJI.UbIHa I\oH: )KSHiH.n:e .uaynacI<:an eKi rrepirnTeHi!i 

I<a6h1prn;:i;aH I<enirr Kipyi. b¥JI M;:JCCJie 3 8-cype;:i;e attTbIJia.UbI (17-
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26 am'). Tol\CaH TOFbI3 cayJibIFbI Gap a,II,aM 831HIH. iKal\bIHbIHbIH 

1Kannn cayJibIFbIH l\OChm ana,II,hL OchIFaH ,llJyiT forniK at!TaJ..lhI, 

COHhIMeH 6aH:JiaHhICTbI OHbll-{ eciHe 63iHil-{ OCbIFaH ¥J<.Cac 6ip ici 

eciHe Tyce,II,i. OJI T;;m,ipitte )!{aJI6aphIHhm KewipiM C¥patt,II,hI. TiJieri 

I<a6hm 6oJia.IJ.hI. E¥JI apa.LI.a ,IJ,dyiTKe KeJireH M¥F)!{H3a.IJ.a rnJiaMH 

acnaH.IJ.hIK HrnapaT Chrp 6ap eKeHi 6aH:KaJia.IJ.bI. 

OchIH.IJ.aFbI attThIJIFaH 34-cype MeH epKelll apachrn,n:a 6ip TaMawa 

H:niK )!{;'}He aHhIK 6aH:JiaHbIC 6ap eKeHi 6aH:KaJia,Il,hI. AJI.IJ.hIMeH Ca6a 

cype cattbI Meu epKelll (canarrhr) catthI Tel{ 60Jia,I1,h1: 34+63+54 = 

151. 

T;.:)1-lipi rapanhrnau .lldyiTKe 6epiJireH iJriJiiK TeMip KacHeTiu 

ornH KeH,n:ipy. OJI KacHeT 6apJihIK Jarrap.IJ.aH 6epiK, KOPFaH 6oJirnH 

I<aCHeT, .LI.eMeK OJI TeMip epKew KacHeTi. Ochrn,n:a T¥PFaH caH.IJ.ap,Il,hII-l 

dp KattChIChI 6ip 3op MaFbIHa.IJ.a. Mbrcarrh1 34 = 17*2. OH )!{eTiuia 

Ken KaCHeTi 6eJiriJii. COHhIMeH KaTap 34 rnpT KaTapJihI, OH aJIThl 

¥51JihI IllapWbIHhII-l T¥PaKThIChI. OJI Mhrnay epHeK 6oll:hrnllla: 

n(n2+ 1) 3(9+1) _ 
15 

_ 4 _ 4(16+1) 
34 

2 
= C n = 3, c3 2 

- n - , c4 - 2 

n = 5, c = 5<25+ 1) = 65 
5 2 

)l(HhIHhI 6oJia)l,hI: 15+ 34+65 = 114 = 19*6 ~FHH l<;¥paHHbll-{ cype 

caHhI, 19 caH aJIThI ece. AJIThI apa6Illa caT. AJIThI KyH,n:e ,n:yHHe 

:>Kapan.IJ.hI. CaTThI KepiciHwe OKHMhI3, OJI 6ona,n:hI Tac, on 15-cype 

an-XH)!{Hp. Tac FaJiaMHhil:l K,aK,nacb1-K,al-{K,aChI, on caFaT cauhr: 

15*24 = 360. Ornu Kepiciullle catt,Il,hI K,ocyrn 6ona,n:h1: 

{
80 

65±15= 50' 

6¥JI eKeyi ,n:e T¥paH J\a1<na cau,n:aphI ( eKittllli acnau MeTanhI chrnan 

(80)). AnTbIHllihI acrrau MeTaJihI 1<anall:b1 (50). E¥Jiap,ri:aH TeMip

xaMdbz: 

2(80+50) = 160+100 = 260 = 52*5 

EKeyiu Ke6ell:TeMi3: 65* 15 = 195, 6¥JI cau (~0'-:?t~ KhHrnG) 19-

cype,II,eri MAammazam caHbI )!{;.:)He 50 - "I\" cype caHbI: 

50+ 100+45 = 195 
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~~fa6.a" ct:niHiu caH,Ll1IK MJHi 63, nalirai\16pp 11rnc11, 111cH6cp cm111: 

p61.c_ 36-9 = 27, 51rn11 4-1 =3: Ty3y yu1KiJI:2= cos60°. Oc11 c0'3,r~i 

Kepicimue 0K,11cal\ lllhIFanhr: (l.!-"yl.:i - yll.!-") (ca6a-6ac), on TeMipniH, 
KY1I1-K,yaT11 (an-Xan11n 6ac llla)J,HLJ. 57-cypene). Ochr cypettitt. eKi 
catthIH Ke6ei1TeMi3: 

34*54 = 1836 =mp- npoTOH caHbI. 
EKiHllli JKaFbIHaH 54 - A.rr-K,aMap l\¥pattnaFhI AH: caHbI. 

Ettni epKelll (caaaM = 151) caHhIMeH a11-Xan11n (TeMip) caHhIH 
K,OCaMbI3: 

{
208 = 52*4 

151±57 = 94 = 47*2 

TeMip K,a3hII< cattbI, AH: caHhI, flaH:faM6ap caHhI, 3aM-3aM caabt 
Kenin )],;:)JI lllhIK,ThI. (AH:: A= 1, 11 = 10, AH: l+ 10 = 11). 011 Apai1 
HOTaCbl 3/2 (AHThIJI)J,bI). 

Cy11ei1MeH rraifrnM6ap e11rettne OHhHl cyH:ettreH aca Taj{FbI MuHca 

(?i.i..J-il = 151) epKelll cattnac Keneni. b¥JI ce3,n:ep.nia apac1rn.n.a .n.a 
6attJI3HbIC 6onyrn hIK,THMaJI: (?0U"'-l.!-"1.Jlf' = caHaM-MUHca). 

0HhlH: MaF1rnachr gp agpcettia cb1pb1 ( epKellli) cyH:ettillli-Tiperi 
I1eciHe M;.:)JiiM .n.ereH oi1 Keneni. Pac1m A11nah 6ine.n.i. 

TaFbI TaMallla 19 ~Jihl Top JK;.:)tte cornH 6ai1natt11cT11 eKi cype 
TypaJihI: 

(38 - "ca));", 50- "K,a¢") 
Onap MhIHanap: 

38+90 c~- c) + 88 = 216 = 54*4 = 108*2 

50+ 1 oo C'-' -I<) + 45 = 195 = 65hJ5 
88+190+133 = 411=137*3 =-:7 

e 

E¥JI cypenep.uia arrap1r- M¥I<arrarnrra TOJIFaH c11p 6ap. EKeyittiH 
JKHhIH catt.nap1r rnnaMH 6ec meK, 6ec 6ettHe, catt)J:ap1matt-T¥PaH 
K,al\na. 

TeMip K,a311K, catt.n.apbmatt, AH: cattnap1matt, "ycTittneri OH 
TOF1n" cattnap11 T. 6. 38-cypettitt. aJIFallll\hI aj{ThI: 

j{FHH: ~- c Ya An+K.¥paH (1) 1 ... >""' _,IJ,j.AJ jLS IJ~.J 
311 A11-311Kp11 (l)[YriT TOJihI I\¥pattrn cepT]. 
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f aJiaML\bI KxpaywhI 6ap11bJK 3anap epHeriH 6hrna\:1 a11aMbl3: 
2(6K+l)=C 

M¥Hbll{ MaFbIHaCbl 2-eri3, FaJJaMHhll{ :J1C¥J1mbll'). TafoffaT caHhl, 6 -
ra11aM )l{apanraH aJIThl KyH, HeMece 6 - Tac, l\aF6aHbll{ (TeKrneHitt:) 
aJIThl 6eTi (2-cyperreri T¥paH l\aI<nachIH):(a con amay):(hlli 6ip 
6eTi). )l{aI<Illa irniH):(e COJI aJITblFa I<apChl T¥PFaH OHhlI{ epKerni -
opTaJihIFhI. Ochrnap):(hlli apachrn )l{aJIFaCTb1paThIH :>!Cerni aJ1irjJ caHbl 
"K", 51FHH OHhlli M:mi: Ki=O,l,2,3,4,5,6,7. Oehl 6olihrnrna FanaM11 
T¥pal\Thl caH):(ap (C) illhlFa):(hI. Oehl 6olihIHIIIa illhIFaprnH KecTe):(e 
aHThIJJFaH eKi caH (38, 50) apHaynhl ophIH ana):(hl: 

1) K0 = 0; C 1 = 2 
2) K1 = 1; C2 = 14 
3) K2 = 2; C3 = 26 
4) K3 = 3; C4 = 38 
5) K4 = 4; C5 = 50 
6) K5 = 5; c6 = 62 
7) K6 = 6; C7 = 74 
8) K7 = 7; C8 = 86 

X11M115I )l{aFbrnaH anrnH):(a eKi rnerre eKi rneTKi 1rnepT ra3):(ap: 2 
- ren11li He, 86 -pa):(OH (Rn). 0HaH KeliiH 6acI<a 6ec TeK caH):(aphl 
eKi):(eH: 14 - orreK, 26 - )l{epTeK, 62 - CYTeK, 62 - ~L\hl3 TeK. 
Onap):(hlli )l{HhIHhl = 2 (7+26+62) = 2*95 = 190. l>¥Jiap):(hl I<OcnacaI< 
6ona):(h1: 

2+86 = 14+74 = 26+62 = (38+50) = 88 .... 

38-cypeHiI{ a51T caHhI. Oehl cypeHili Chll{ap caHhl )1{8HiH):(e (19-
TYPaJihl) 74-cype):(e aliThlJJFaH (30 a51T). 0Hhlli Ch1I{aph1 14 caHhl 
MeH 38 caHhIH l\OCaMh13: 

J52 = 26*2 . 
38±14 =124 ; 52-XaM)_:(hl, 24-T~yniK. 

I~~ I= 49-16 = 33 = 3* 11 caHhl KyMiCTili Ali ch1tt:aph1: (yrn ail) 

OHhlI{ 6¥Phllllhl ;-0.5714 = sin34° = 51 '; An 38, 50 ~IHhlI{ 6¥IJhllllhI: 

38 . 0 

50 = 0.76 = cos40 32' 
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2(40°32'+34°51')=75°23'*2 = 150°46' 
150°46' - 58°46' = 92°00' 

0Hhl I\OeaMhI3 KeeTe T¥Pal\ThiehIHa, 6oJia)J,hI: 

92±88 ={1~0 

OH:narr K:apaH;hl3. OrnH I\OehIMUia: 180 = 161+19. 161 - M¥ea 
rrai1:rnM6ap.z:rhlH, Fa)Katthm aea Ta51Fhl (tu-o' - rnea = 70+90+ 1 = 161 ). 
Oehl Fa)Karr eaH I\aF6a;:(aH (TeKllle.z:reH): 

19+7 ={26 . 12 ' 

26-TeKllle eaHbI, 12-MyUieJI. I\aF6aHhlH, (TeKUieHiH;): aJITbI 6eTi, 
)KaFhI ()!() OH eKi I\hiphl (I<), eeri3 rn6eei (T) 6ap. On 6oJia)J,hI 
)K+r<:+T = 6+ 12+8 = 26. Oehl 26 MyIIIere 26 HOI\aT r<:051MhI3. Con 
Hor<:arrap)J,bl 6ip.z:reH 6aernrr 26 )J,ettiH HeMipneH:Mi3. Con eaHHhlH, 
6apIIbII\ )KHbIHbl 6ona)J,hI: 

26(~6+1) = 13*27 = 351 

Oehl eaH AH:.z:rhIH, yH:i IIaH:rn:M6ap .naH;FhIJihI I\051H-llia5IH-An
CaparnH eaHhI (351 = \Ji.)" __;blu). 0HaH IIIhIFa.z:lhI: 

27±13 ={ {J, 
351+151 ={502=251*2 

- 200 = 100*2 

(..)r.J.)_ 3)'Mpy.z:r-bl.z:rphie TaebI) 
200 - FaJiar<: - Fal\hIJI 

An-CapaTaH eaHhIHa I\OeaMhI3 6ee TeK eaHhIH: 

{
541 

351±190 = 161 

Oehl KeH:iHri eaH 161+180-90 TaMaIIIa eblpIIhI H;:)pee. CornH 
KeJidiiK 13-eyperre TeMip,niH, Kei1:6ip M¥f':tKH3aJibII\ }\aeHeTi 
KepeeTinreH. Con M;:)eenere apHaJIFaH 34-cype eaHhI 34+69+54 = 
161. 0HhlH; e3i TeMip.uiH. KepiH6ei1TiH )KeTi eaH )KHbIHb!Ha TeH,: 
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34+63+54 f6161; 161+7 = 168; 168+~18 '."° 786. 
15+ 17 = {134; 17 .)/µ.~- 15/-u~ (TeM1p1m)- K:aH:ycrn 

34*54=1836=Mp. x2-16x-161=0; x=8±15; x1=23; x2 =-7. 

261=29*9;{351 ={ 199 { 702 = 351 *2 
190±161 = 29; 180±19- 161; 441±261 = 180 = 161+1~ 

~
460 = 92*5 {512 = 256*2 

261±199 62 ; 313±199=114=19*6 ; 

266-tl 99 = 65 = 31 *15 {860 
67 ; 661±199 = 462; 

10 0 ' {1140= 19*60=38*30 
..JT6f tg38 14 ; 678±462 = 216 = 54*4 = 108*2 

{
1248 = 52*24 

786±462 = 324 = 162*2 ; 151+57 = 208 = 52*4; 

(irncatt-162..:..L:,)) 
38+[r__rej90+88 = 216 = 54*4 = 108*2; 50+[~J100+45 = 195 
5*15 = [~']. he 
88+[~]+190+133=411=137*3 = e2 *3; 

{
610 = 4914-4304 

4ll±l 99 = 212=53*4 . 

13-cypeT. 
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Con cypcnia coJJ )KaFbIHJJ,a 19 Y-51JJbI, apa ¥5lChl ccKiJIJJ,i epHcK. 

011bIIl oprncbIIIJJ,a 6oc Jla 5, ym ucri·3ri 6anITbIH,L\a 6ec caHIIbll( 

)!(Hb!Hbl T.\'paK,TbI: 38; 5lFHH: 3+7+5+8+15 = 9+6+5+2+16 = 
18+ 1+5+4+10 = 38. )KornphI,IJ,a yw Fa)Katthm wapwhIHhIH: 
T¥PaK.TbICbl 114 = 19*6 6oJIFaHbIH Kep,IJ,iK: 15+ 34+65 = 114 = 19*6. 
Mbrnay 19 ¥5JJihI ,IJ,a coraH )KaTa,lJ,hI. 13-cyperre Keri:in ay,IJ,apaTbIH 
caHAap: ¥crn-TeMipwi, apa6wa xaAaA (c.:i.:i = 17) HeMece K,aH (Jiu 
= 151 ). KettiHri epKewKe catt,IJ,ac. EKeyi K,OChIJICa 151+17 = 168 
6ac 6arn 6achr, 5lFHH: 168+618 = 786. 

)KapTbI weri:6ep )Ka3bII\ 6eT - 'fY3Y ChI3hII\ 180, OCbIFaH aHTbIJIFaH 
OH TOFhl3,lJ,hl K,OCaMbI3: 

180+19 ={
199 

- 161 

0HhI 6hrnai1 )Ka3atthIK,: 

190+(180+19) ={ 190+180+19 = 389 
- - 190+ 180-19 = 25 

l>;:>pi .n;e 6enrirri caH.n;ap: 

389±100 j 489=163-3 l 289=172 

CoHbIH: irniH,lJ,e eKi caH MaFa)J,aH: 29 - MhIC, IllonnaH,lJ,iKi, 251 
- 3yMpy.n; ~ .J.l - bl.n;pbIC TaChI. On TaCThIH: eKiHrni - K.¥PaM,IJ,hIK. 
- XHMH5lJibIK, caHbI 6orra)J,bl 266. 0HaH IIIhIFa,lJ,bl 266+ 199 = 465 = 
15*31. 0Cbl ;:>,IJ,icneH TaFbl eKi TaCTbI I\OCaMbI3: 

{ 
640 

441±199 = 242 = 11;*2 

640- TeMip, 11-an-XH)!(Hp, 256-Hyp eKi ece, 19-(oH TOFbI3). 

{
512 = 256*2 

313± 199 = 114= 19*6=38*3 

Eac 6arn caHhr, K:¥paHHhII{ cype caHhI, M¥H.L\a 313 - K,aF6aHbIH: 
K,apa TaChI - An-XH)!(Hp acy)J,: 24 2 + 71 = 313. 661 - Kaqrna An-

86 



XacmHn-)KaK:CbIJJbII\ 6epywi. On 6brnaliwa WbIF3.lJ,bI: 462+ 199 = 
r16 l, 25-cype, M¥HJJ,a 462 An-<PypK:aH ( l,J._g _)Jiu- 1) caHbI. 

KeHittri cattrn A6ali caHbIH l\OCaMhI3: 

{ 
1140 = 19*60 

678±462 = 216 = 54*4 = 108*2 

OtthI )l{;rne 6ac 6aTa cattbrna K:OCaMbI3: 

{
1248 = 52*24 

786±462 = 324 = 162*29 

Cyperritt: a~K: )l{aFhIHa aH:ThIJIFaH eKi cypemtt: caH.ZJ,apbI 

6ep:nreH. Onap;J,hII{ )l(OFaphI.ZJ,a aH:ThIJIFaH catt.ZJ,apMeH 6aH:naHh1ChI 

Kep,;eTinreH. Onap.ZJ,hI OK:YIIIhI e3i K:apacbIH. 

}\aTThI Kett:in ay;J,apaThIH 6ip M::icene, aH:ThIJIFaH M::iniMerrep.ZJ,itt: 

6i3 xa!ll}blMbl30bllj lvtaoeHu-oi1-1u-mapuxu ¥FhIM.ZJ,apbrna yi'mec 

KeJieTiH;J,epi. Mb1caJihI TeMip K,a3hII\ 6onrnH;J,a epKeIII caH Tycittiri 

MeH an-Xa;J,H.lJ, (TeMip) catthIH K:OCCaK: ;J,::in.ZJ,erett.ZJ,eH: I\a3hII\ meMip 

IIIhHa;J,hI: 

-{208 = 26*8 = 52*4 
15 1±57 - 94 = 47*2 

(l\il.3hII\ ce3i 208 = 100+ 1+8+100). 
Ai'hipMaChI K:OC KyMic (K,oc AH: - 3aM-3aM). OH:narr K:apatt:hl3! 

Ta~b1 6ip Mhican: T¥patt TaChIHhII{ caHhI: 441. OcbIFaH TeMip;J,itt: 

)l{al\UH H0Kepi MbICThl ecenerr 29*9 = 261 I\OCaMhI3: 

{
702 = 351 *2 

441±261 = 180 = 90*2 

Oirnarr K:apanhIK:: AH: MyIIIeni K,o~HHhII{ (An-CaparnHHhIH:) 

I\OCJaFhI. EKiHIIIi ,)l{a3hII\ 6eT, OHhII{ 03i 161+19 = 180. ,[(eMeK 

6e1rini 6ac 6aTa OH TOFhI3 catthrna KeJI;J,iK. EKiHIIIi )l{aFbIHaH 

TeKilleHil{ Kepitt6eH:TiH catt)J,apbl MeH MbIC caHbIH I\OCaMbI3, 

on 6ona;J,hI 161+29 = 190 (TeKTep caHbI). Con MhICThII{ Heri3ri 

lllonrraH.lJ,hII\ MeTaJI eKeH;J,iri 6enrini ("MbIChI J\¥PhI.ZJ,hI" .ZJ,ett.lJ,i). 

On MhICThI MyIIIeJI eceney;J,eH ill¥Fna - M¥xapaK: caHhI IIIhIFa.lJ,hI: 

29*12 = 348. 
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Tani 6ip Ta~rnrna caH: 180+ 19 == 199. Oehl caHUhI T¥pa11 Tac 

cal!bIHa K:OCaMbl3, 60J13)J,bl TeMip caHbl eKi M3fblH3,ll,a I(3.33I\W3 -
640, apa6wa 242 - an-Xm1u1p 

{
640 

441±199= 242 

OcbI caH,ll,hI A6aI:i caHbIHa K,occaK, )K3I\ChinhII\ )KeTKi3yrni MeH x:.a1< 

caHbl -AH caHhI - MOJ1Illbinhll\ CaHbl IllhIF3,[(bI: 

678+199 = 877 = 661+54*4 = 661+108*2 

TaFhI oM:naHapnbIK. caH. IlpoToH caHhI MeH ll1¥Fna caJihIH 
I\OC3Mb13: 

54*34+29*12 = 1836+348 = 2118 = 273*8 = 91 *24 

Apa6rna ap6ar (TepT 91*3=273) ceri3 ece HeMece KyH (llla\1ChI 
91) TgyniK ece, ThIH6ac K,03FaJ1hIC, ranaMH K,aM.paT. Och1 crnra 
Xanmpanap caHhIH K,ocaMhl3: 

4304 2184 
={6488 = 1622*4 = 4(1000+622) 

± 2120 = 530*4 = 53*40 

1000 - onicp, 622 - htt)Kpa, ap6aF ......... 53 - JI¥)KbIM (~,J;b13), 
40 - rraliraM6ap caHhI, T.6. (14-cypeT) 
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25-A11-<Dypl\aH-77 ~!"~. .:; ~ l~___.--r~ 
~~ ~w.:;; c-::,.~1rJ~~,;i:J1.~_;~ 

J242 = 54*23 {1140 = 19*60 = 38*30 
678±564 =l 114 = 19*6 ; 678±462 = 216 = 54*4 = 108*2; 

462+180+19 = 661; - - .. 
25+462+77 = 564 = 47*12 = 94*4; ~I...;__,._.~/ .j v .1 

10,2°28'+100° = 104°44'*2. 37°46'+21° = 58°46'. 
5(15+1) = 13*5 = 65· 109°28'-104°24' = 5°4' = 304 = 19*16· 
----~2~ ' ' 

104°24'+103°10' = 207°34'· 
207°34'-(180°+26°34') = '1°; 5+21=1+25=12+14=8+18=26 
382+462=844=622+222. 
(u '':).ff) r-.. 1;.~p~·J 

. ....... > ,,,.-
•, .~..:.JI -L':')i 
~~~~-""' 
~~~~'.{;JI' 

I" <e:::>.I~~ 
~f"ir1) . 6i~ 

622+462+382 - 1466 = 733· 733-622=11 l · 733-432=271 · 
2 2 ' ' ' 

733-382=351. (~-~if.li) (~ ~;) 

14-cypeT. 

89 



Oiinacyrn .... XaK )KOJlbI H;:icin 6oncbrn. A<vurn! 
Ai!Tbrnra11 25 - An-cDypKaH ( 462) IJ._g _)jl.:; - Aiib1py [77] 

cypeciH,IJ,e chip 6ap. On Mhrnay: 

25+462+77 = 564 = 47*12 = 94*4 

462 = 77*6 = 42*11=21 *22 

n(n2+1) 
fa)l(aHhrn rnaprnhrnap 6oHhIHIIIa 

2 
, 5* 5 = 25 ¥5IJihI 

5(25+1) 
rnapillhIHhll-{ 1¥Pal(Th1ch1 60Jia,1J,h1: 

2 
65. Ochr eKi caH 6ona,IJ,h1: 

65±25 ={~~ T¥Pfill K,ruam caHbL Ochmap,ll,b1 l\OJUJ.ffiihill yunciJI :»<aca.HMbn. 

71+6~+25 = 1~1=805. 

AiIHana ChI3hIFhI TeKIIIeHitt: KepiH6eiITiH )l(eTi ::ineMeHrrepi 14-

cyperre yrnKiJI )!(:}He rnapIIIhI eKeyi KepceTiJireH. Onap,ll,hIH: acThIHaH 

yrn caHHaH yrnKiJI )l(aCa,IJ,hII\, Onap 622 - an-htt)l(pa, McnaMHhIH: 

)l(bIJI 6ach1, 462 - an-¢ypI<:aH, 382 - An-l\¥paH. 

Onap,ll,aH IIIhil\I<:aH MhIHa cattrn Kett:iJI ay,1J,apaMbI3. l\¥patt-cDypI<:aH 
6ip MaFhIHa,IJ,a aHblpMaChI )l(aJIFbl3 W= <P = 80 

62 3 2
) 844 = 622+222 

4 ± 8 l80 

HcnaM IIIhIH,IJ,hIFhIH K:}rripnep.nitt: apanacyhrnaH-6:phIJIYbIHaH 

attbrpy KepeK 6oJia,lJ,bI... n;:>JIKH Me.nttHere KeIIIy - h11~a COHhIH: 
6acb16oJIFaH IIIbIFap. Con hH)l(pa caHbIMeH ttttca¢ (l(.) .. .>"""lw) ;:i.uinerriK 

caHhI l\¥Patt+<l>ypI<:aH caHbIHa .u;:in Kenyi TeriH eMec. llihIH.llhII\ 
)l(OJihIH.lla a5Itt6att: Kypec .uereH. :0¥JI M:}Cerretti Tan.uay I<:a)l(eT. Con 

cypeTKe l\OChIMIIIa OH: )KaFbIHaH :}yrrtte yrnKirri 6epi11.ui. OttbIH: 

6¥pbIIIITaphr aiIThIJIFaH yrnKirr 6¥pbIIIITapbrna .n;:in I<:a6brca.uhI. 
Mbrcanbr: 

21°+37°46' = 58°46' 

TaFhI 6acK:anapb1. 

cDypKaH (al1b1py) cype caHhIHhIH: A6att: caHhIMeH I<:aThIChIH,LJ,a 

1op Man,ma )l(aTb1p. Corntt 3ep cany KepeK. Orr eKi Typni: 6ipeyi 

:>KeKe An-ct>ypl\aH ceJiHitt: caHhIMeH, eKimnici con cypeHitt: T¥TaC 
caHhIMeH. EKeyittitt: apachIHaH Mhrnay lllhIFa,LJ,hI: 
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542 

678*2+564-464 = 1458 = 54*27 =1 

JIFHH M¥If;:i,a: 54*23+54*4 = 54(23+4) = 54*27. Ocbrn;:i,aFhI 

a.rrranrn:hI caH;J.bI aJibIIT 1<,apaJibIK,: 54*23. EKeyiHitt: :>KHbIHbI: 

77 92 
54±23 = { 

31 
= 

29 
= 81-4 = 77 (25-cype;:i,eri aJIT caHbI). 

54 - AJI-1\aMap (AH:). 

23-cype AJI-MybMHHyH. n¥JI caHra Kett:iJI ay;:i,apbm OTbipraH TaFbI 

6ip ce6en OJI KepiH6eihiH :>KeTiHitt: OpTaCbIH;J,a T¥P (13-cypeT, OH:. 

)KaK,Ta). CoJI cype;:i,e: "Pac, ycmepi11oe >Kemi :JICOJT :J1Capammbll). ", 

;:i,ereH aJIT 6ap (23-cype, 17 aJIT) ( ... JJJ..i tJJul w-9 ~i" i..)"1..,-lt 

.b)tsi.3) [y JiaK,H;J. xaJiaK,Ha cpay KaKYM ca6ra Tapai11<, .. ], 13-cyperreri 

KepiHeTiH :>K~me KepiH6ei1TiH )J(eTiJiep coJI :>KOJI;:i,apra 11nrnpaT ;:i,en 

6iJieMi3. OcbIFaH 6atiJiaHbICTbI K,Hac KeJITipeMi3. 

}\HA.JUI l\HAC l\HCbIH 

TeKilleHitt: 26 HOK,aTbIHa 26 caH;J,bl K,OHCaK,, COHaH KeHlH COJI 

TeKrneHi 6ip rn6eciHe TiK K,OHCaK,, OHbIH: 19 HOK,aTbI KepiHe;:i,i, 

7 HOK,aTbI KepiH6eH:;:i,i. KepiH6eH:TiH 19 opbrnra 19 caHbIH 

opHaJiaCTb1py;:i,an1 MaK,caT, HeriJri 6anITTapbrn;:i,aFbI 6ec caHHbIH: 

)J(HbIHbI 38 6oJiy KepeK. OJI ecerr FbIJibIMbIH;J.a 6eJiriJii. 0HbI 6i3 13-

cyperre KenTip;:i,iK ( coJI )J<aK.Ta). AttTbIJIFaH 6aFbirrap Mbrna11ap: 

1) 3+7+5+8+15 =38 } 
2) 18+1+5+4+10 = 38 114 =19*6 

3) 9+6+5+2+16=38 

OJI cype caHbI. OcbI ecerrKe 6i3nitt: :>Katt;a;:i,aH K,OCK.aHbIMbI3 

6oifbIHilla KeCTe :>Kacayra K,IiaJIH K,HCbIH K,HaCbIMbI3 6ap. 

13-cyperrtt: OH: i<:aFbIHa KepiH6diTiH 7 :>Kacarr opHanacTbip;J.bIK.. 

011ap;:i,bIH: )J(HbIHbI 161. 0HbIH: opTaCbIH;J,a 23. 0Hbl aJiy;:i,aFbl 

OHbIMbI3 ycTitt:ri MeH acTbIH:FbI c::iH:Kec caH;:i,ap :>KHbIHbIHbIH: T¥paK,TbI 

6011yb1: 5+23 = 28 = 4+24 = 2+26 = 7+21 = 8+20 = 6+22 = 28. 

I\ana;J,bl 25, OHTKeHi oraH K,OCaTbIH 3 KepiHeTiH;:i,ep irniH;:i,e. ,lJ,eMeK 

)J(HbIH 6oJia;J,bI 25+ 1 = 26. OcbI caH;:i.ap;:i,bI nati;:i,anaHbm epHeK 

llibirapaMbI3: 
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'} 

x--16x-161=0 

16+'1256-161 *4 16+30 
x = 2 = -2--= 8_+15, 

X1 = 23, Xz = - 7 
Ochrn.n;aFhI cam:i.ap,n;h1 naii.nanaHhIIT 6ipimui 6aFhIT )l(a3aMhI3. 

OpTa,n;a 5, OHhIH. eKi )l(aFhI OH:.D;bI, coJI.LJ.bI: 
1) y+7+5+8+15 = 38 

.[{eMeK y = 3, COHbIMeH 6oJiaL{bI: 
1) 3+7+5+8+15 = 38 

Eipimui 6aCI\hI )l(OJI ochmaH: Ta6hIJI.D;hI. EKimui 6aFhITThI Ta6y,n;a 
opTaJibIK. 5 caHHhlli OH. )l(;JHe con )l(aFbIHaFhI caH,n;ap )l(tthIHhIH ecenKe 
anaMhI3. Onap 3+ 7 = 10 )!(;}He 8+ 15 = 23. Eip )l(aFhrn,n;a rneTKi 
caHHaH apThIK., .s:rrnH 23 = 19+4. EH.LJ.i KeH:ittrinepiH naii.nanaHaMhI3. 
OcI>r caH.LJ.ap.LJ.hI 6hrnaii 6eneMi3: 

4+10+5+1+18 = 38 
Y rniHrni 6aFhITThI atthrpy.na K,aJIFaH catt.n;ap.LJ.I>IH. 6apJihIFhIH ecenKe 

anaMhI3. CoHhIH: irniH,n;e MI>rna.naH: K.HChrn: 6ipiHrni.ne 5+8+ 15 = 28, 
eKiHrni.ne 5+ 1+18 = 24, .s:IFHM 28-24 = 4 . .[{eMeK yrniHrni.ne 5+(a+s) 
= 20 6ony KepeK. 5Irn11 a+s = 15. OttbI farnaH: rnernTiK: 6+9 = 15, 
eKiHrni )l(aFhI: 38-20 = 18 = 2+ 16. CoHhIMeH yrniHrni 6aFhIT: 

1+6+5+2+16 = 38. 
OcbIMeH Heri3ri yrn 6aFbIT IlihIK,ThI. I\aJII\aH apanhII\ caH.nap.LJ.hI 

opHanacTb1py I\HhIH eMec. Onap Mhrnanap: 

18+y+9 = 38, 
18+y+3 = 38, 
16+y+l0 = 38, 
15+y+9 = 38, 

y= 11; 
y = 17; 3+y+l6 = 38, 
y= 12; 10+y+15 = 38, 
y= 14 

y= 19; 
y = 13; 

19 ¥.s:IJibl KeCTeHiH: Typi ecen FbIJlhIMblHhlH: TapHXhIHL{a 6ap. EipaK, 
OHhIK K,aH: )l(OJIMeH IlihII\K,aHhI MaFaH 6enrici3. MeH 6¥JI M;}cenere 
03iMrne, aHThIJIFaH cype )l(;}HC cypcT apK,bIJlhl KCJI.D;iM. 0HbIK apThll\ 
KeMiH Annah 6ine.ni. 81'.iip KepceTep. 

EH.LJ.i con 23-cypere KeneH:iK. AJI.D;bIMeH 6~ cypeHiH: attTbIJIFaH 
34-cypeMeH 6aH:naHhICbIHa Ke3 )l{i6epeniK. EKeyittitt: )l(HbIHbI An
xa.LJ.tt)l. (TeMip) 57 = 19*3 = 34+23, aHblpMaCbI 11 (AH:): 34-23 = 11. 
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OcbI eKi caH /:la MaFbIHaJibI f\afiranaMa cKeHi 6eJ1ri11i . .5¥-Jl eKeyiH 
6b1m111 Ke6diTeMi'3: 

(31+26) 11=31 *11+26*11=341+286=627 = 209*3 = 19*1 l *3 
= 209*3 (l\a3aK; yuIKini). 

EKeyiH )KeKe K;apacaK;: 341*2=682 - aJI-JIH. 286 - epKern cypeHiH. 
aHT caHbI, ¥-JlbI epHeKTi caH 'I'D i ... ( epKern a~IT caHbI). Eip raMarnacb1 
aHTbIJIFaH eKi cype arrapbIHbIH. caHbI ocbI caHrn TeH. 6oJia,n:bi: 

Ca6a - 63, an-MyMHYH - 223, 6ona,n:hi: 

{
286=16*11 

223±63 = 160 = 40*4 

23-CypeHiH. el{ 6aCbIH,n:a HMaH KeJITipy.n:eH apTbII\ em H;)pCe )KOK; 
eKeHi aHTbIJia,n:bI: 

"W&1H&llioa uMaH KeHmipzeHoep ~m&1!lo&1 (I)". "O!lap oHoa 

¢epoayc :JICaHHam&llioa M<'HfZi K,WWm&lli M¥Pazep 6o!lao&1" (11 
aHT). "O!lap c<noi (I\¥paH0&1) 3epoe!leu Me? HeMece O!lapw 

6fP&lHZbl amaJlap&1Ha Ke!lMezeH Hapce Ke!loi Me?" (68 aj{T). "O!l 

ceHoep yudw ecmy, Kepy :J1Ca11e ozl!lay K,a6inemi11 J1Capamm&1" (78 
aHT). "W&1H, Ei3 ceHoepoi 6ocK,a :J1capamm&1K, ma minmi £i32e 

K,alJmapbl!lAtaU/14bl3 oen Oll!lallCblffOap Ata?" (115 3j{T). 
f aJiaM,n:bI cottrnaMa rne6ep 6e3eH,n:ipreH, a,n:aM ornH l\o)l(a erirr 

KepKeM eMip 6epreH. T;)H.ipiMHiH. ici, ~rn6erre, 6oc Hgpce eMec. 
CaraH con rnJiaM)lbI raHy yrniH Kepy, ecry, oH:nay, K:a6ineriH 6ep.n:i. 
AttK:bIH MaFhIHaJibI xaK; )l(OJibI )1(33bIJIFaH I\¥paH 6ep.n:i. 0HbI OK:yrn, 
3eprreyre MiH.n:erricia. CoJI apK:bIJibI, "co';, iu&lllOblK, yiui11 aa116au 

f!lbl Kypec :J1Cypzi3yze Mi11oemmici11" (25-cype 52). 
Mbrna ce3re KeH:iJI ay.n:apanbII\. On An-Aqrn.n:a - 1Jk_gl::'.:io ... n¥Jl 

ce3,n:i oi:fJiay MaFbIHacbrn,n:a ay.n:apraH. On repic eMec. EKiHrni 
ay,n:apManap.n:a )l(ypeK .n:ereH. TeK ryciHiK KepeK. Apa6rna ce3,n:iKTe 
an-cl>ya,n: ... (IJ._ii Jl.:i) :J1cypeK ce3iJwi MaFbrnacbrn,n:a. )..J:eMeK oiinay 
l\a6ineri MeH )l(ypeK ce3iMi 6ip )l(epre cora,n:bI. A6att)lbIH. ";;1cype2iHilf 

my6iHe meper/ 6otma" .n:ereHi oi1Ta ryce,n:i. 
"Pa66&1M I JKap&l!lK,a, .Mapxa6am em I Ce11 .Mapxa6am emywi!lepoi11 

e11 :J1caK,c&1paz&1cbllf " ( 118 aj{T). OcbI rineKrreH TOI\TaJibII\. l\a6brn 

6oncbrn. AMHH! 
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,UOCXAHA 

EpTc 1a:-,ia11;lap;\a11 bl;lpbrc )l\yJI,:1r.nbr Fyrapa;1 caHbIHbll\ ".uocbr" 

6oJIFaH. OJI Fa)l(arr .uocThII(Ta 3op cbrp 6ap .uerr 6iJireH, He cblp eKetti 

6eJirici3. f¥rnpa.u <l>apa6 nett catt.uac, OJI caHhI 284 = 71 *4. M¥HbIJi 

.n,OCbI 220 caHbI 6onblrr rn6hrna.n,bI. l>¥Jiap.n,bIH; 6ipeyittitt; 6enriunep 

)l(HbIHbI eKittwicitte TeK cott.uai1 catt.uap,D,bI ".uoc"catt.uap aTarnH. 

MbICaJibI: 220 cattHbIH; 6enriwTepi: 

1+2+4+5+10+20+ 11+22+44+55+110 = 284 

284 caHHhIH: 6enrimTepi: 

1+2+4+71+142 = 220 

284+220= 
504 

64 

M¥Hb1 Xa.JllUparrap caH1>1Ha I(OCaMbI3: 

4304+504= 4808=610*8 
3800=190*20 

EH.u,i OCLIFaH )J(aH;a,naH TaFLI eKt .uoc caH )l(aJIFaca.n;1>1. Onap 

Mbrnanap: 

94 

412+92= 
504 

320 

( 15-cyperri I<apaH;hI3 ). 



f ai1:,IJ, ywKiJ1,IJ,epi ~ 
92+412=504 ~ -.: ,.S1' 504+66=570= ~:-! •• ~ 
<l>apa6=284 } · 
,[(oc= 220 504 462 

A11-<l>¥PK,aH :,I.ii/!-- Z.r 
}\aF6a Eai1T=92+4 l 2=504; }\aF6a 6ai1T Amrnh=504+66=570. 

570+462 ={1032· 504+462 ={966· 570+504+504=1758· 
- 108 ' - 42' ' 

1032=86*8;966=161*6.43p4=3800+504;3800=190*20=19*200 

+16+120=201; 504±201 =t~~~; ur-J ~...>.!WI ---al 

51-o 
705=15*47; 23.±5 =g~; r=224,108; 23+223+118=364=91 *4· 

{
504 

364± 140 = 22~ 1032+966+622=2620= 131 *20; 131 *6=786; 

365242=364000+1242; 
1242=54*23· 224=28*8=(23+5)*8· . FblJlblM = ~ ,,,.,,_ ' '140- >~ 

CaK,HHa=~~ 

15-cypeT. 

OH.n,a 5-cype.ne ai1ThIJIFaH a51TTap.n,aH aJihIHFaH ceJ.nep )KaJhIJIFaH: 
KaF6a = 92, 6ai1T = 412. EKeyiHiH; )KHhIHhI 6ona.D,hI 504, .neMeK 
aHTbIJIFaH .D,OCTaprn Tel-I;. 

CoHhIMeH K,aTap OH.n,a ywimui caH K,ocaMhl3, Annah 66, 51FHJI 
KaF6a, 6aifT, Annah 6onca 504+66 = 570 6enrini OH.D,hII\ (rnwap 
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- tJ.J) ca11b1 IIIhiFalJ.bL 011b1H, e3i AJ1-Xa,.1\Hf\ caHbIHbIH f)a11arw111 

;.1,;-ipe111:eci: 19*30 =570. E11:i11wi 11Gffb1Ha11 OHbIH mi 11a~irn1v16ap.Ubll\ 

TYFaH )KbIJlbI. 

Ai1ThIJIFaH a.iirrap.LJ.hI 6¥JI ce3.n.epre Keny ce6e6itt.n.e 3op MaFbIHa 

6ap. Conap.n.hr enecTery yrniH aHThIJIFaH 15-cypeT )1(33.LJ.hII\. On

aJI.LJ.bIMeH KaF6a a.D,aM.n.apra K)rnM - T¥pal\ yllliH caJibIHFaH .n.ereH. 

CottaH KeihH aii ece6i yllliH )KJHe 6enri yllliH .n.ereH ce3.D,ep 6ap. 

TeriH.D,e ochr xa)KbIJiap ai1br (3anXtt)Ka) arnnyhr, OHhIH, )KbIJI a.HFbI 

6oncbrn, oHaH KeihH )KaH,a )KbIJI 6acbr MyxappaM attbIHbIH, Kipyi 

ynKeH 6ip 6enri, ttlllapaTTbI KepceTe.D,i. OH.D,a K,aF6aHbI aiittany, 

K.¥p6aH lllaJIY TaFbI COJI CH.Hl\Tbl F¥pbmrnp, blphlM,ll.ap, 6enrinep 

6apnhII\ xaJibII\Taprn oprnl\, 6apJibII\ a.D,aM.D,ap yllliH eKeHi attTbIJia.D,bI. 

CoHblH: 6dpi 6eci11Uti - neute11e cype.n.e, I1cnaMHbIH, I\36bIJI.LJ.aHFaH 

cypeciH.D,e KeJITipinreH. :5¥JI ¥Jlhl MeiipaM, ¥JibI .n.acrnpxaH, ¥JihI 
,noCTbII\ attbl. OH eKi aii irnitt.D,e 6enrinettreH ai1. K,a3al\llla OHhI 

MeI-UI,i aii HeMece MaH,.D,ai1 )l.eyre 6ona.D,hl. 

K,a3a}\rna "MaH,.D,attb!Ha )K33FaH" HeMece coFaH 6onaMa 

"EerneHeciHe )Ka3raH" .nereH ce1)l.ep.ni TaF.D,hip MaFHaCb!HJJ,a eKeHi 

M;;JJllM. 

Ileiue11e - 6ec aHa raJiaM.LJ.bI K.¥P3YlllbI 6ec meK MaFhrnachIHJJ,a. 

On ll.YHtte )Ky3iHe 6enrini 6eciHllli, fopiHiH, 6achrn I\OCI\aH )1(¥JIJJ,bl3 

TeK. )l(ayhap (HeMece ny66y, Xynaca, 3y6.D,a). K,a3a}\illa 6ec T¥JIF3 

HeMece epTe,ll.eri aTbl 60ttbIHllla 6ec ~f/Jl .n.ei1Mi3. naTh!Hllla OHbl 

guinta essentia (KBttHTecettui-rn) .n.ereH. 

Apa6llla )Kayhap ((.Jo.J) ceJiHill caH,nbII\ MJHi 214 (3+6+5+200). 

Ochr caH.LJ.bI nellleHe caHb!Ha Ke6ei1TceK 6ona,nbr: 214*5 = 1070. 

D¥JI caH bl.D,pbIC nai1rnM6ap.UbIH, Y rnKin aTThI eciM cattbr, .HFHH 

Macanac = l 070 - i'..::.iJ..::.i. )l(oraphr,na ai1ThIJIFaH ".nocTbII\" caH.n.aFbI 

caH .na con KicittiH, )1(¥JI.LJ.hI3 eciM caHbI e.ni rni1: f ¥rnpa.n = <Dapa6 

= 284. 

On e3iHiH, JJ,OC caHhIMeH K,aF6a yi1 caH.uapbrna TeH,: 284+220 = 
92+412 = 504. OnapMeH 19 caH, xanmpanap caHhI 6ai1naHblCaJJ,hI: 

3800+504 = 4304 = 190*20+504 

Tan.uai16epceK dpi I\apai16apa 6epe.n.i. EdpiH )KeH,iJI ryciHiK Typitte 

KeJITipy yrniH an-(/Japa611 MY3blKGCblHGH MbICaJI KenTipeMi3. OJI 

ylllrn )KaH,a 16-cypeT canhrnraH. On 2-3-cyperrepJJ,eri acnaH,LibIK 
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~1i:1l6cp, Ollbll\ irni11}1c 111ap111b1(K,ar6a6eTi - Ka6b1prncb1 ). OJI 9 ¥51fll 

1u_;1i11rc11. 01u1a Koii1>1J!f'a11 caiu.ap raiKaiihrn maprnb1 6oiib111uia: 

+5+9 = 15 ... TaFbI 6acI<aJiapb1. OprnLI,a 5. AH.ttaJiaCbIHAa 8 caH. 

~Ki rnpT-ceri3: mempa xopLI,a, oKma6a LI,ereH epTeLI,eri MY3hIKaJibII\ 

om ece6i ocbr 6oJiraH. OJI ecerJKe oprnLI,aFbI 6ec (5) caHbIH 

aTbICTbipyra P¥KCaT 6oJIMaraH. EpTeLI,eri ITmparop 3aMaHbIHaH 

ene )J{aTKaH OCbl TJpTinTi a11-<Papa611 aJibIIl TacTan, MY3bIKaJibII\ 

1orn ecen 6acb1 con opTaLI,aFbI 5 caHhIHaH 6acrnraH: 5 I 4, 513, 
5 I 8 HOTaJiapbIHaH 6acrnraH. CoraH 6aH.naHbICTa OJI 6ecimui llleK 

.ocK:aH. CoHhIMeH epTeLI,eri eKi K:arnp 4*2 = 8 ceri3re 6ip llleK 

.ocK:aH. Con apl\binbI 6apJibII\ MY3bIKaHbl )J{att;a )J{OnFa canFaH. 
"T¥JJOli//bll/ Ki.\t KCMilllKCll .ll_v3b/KQCblli. 

</Japa61111>111111021>13 weKmi 001161>1pacb11i. 

Ky11ipc11111i11 JnOl\COlf mo2b13 Ky1/ mapml\Olida, 

Te6ipc11in KLH m0Kneze11 K03deli J1cacblli" 

LI,ereH Marn<aH aK:bIH enett:i coHhI KepceTeLI,i. 

4-cypene )KeTi HOTa )J{eTi xaT KeKKe 6eniHreH. CoH,n:a 5-xaT KeK 

~pail ~CbIH I\clpal-lbl3. OHLI,a MbIHa caHLI,ap-Jpirnep: A= 1, fi = 10 

ILS), 26. Ce3LI,ap: Apail - AJIM33. 

26-TeMip (xaLI,HA), Ail HOTa 6onaLI,bI: A= 1, fi = 10, 1+10 =11. 

[FHH TeMip TeKTi, KyHHeH apn1 AH.-ApaH.. 0HaH lllbIFaLI,bI: 26* 11 

' 286. E¥n catt K.¥paHHbll{ epKewi arnnraH. EKiHllliLI,eH EaK:apa 

ypeciHil-l a5IT caHbI. TaMawa MaFbIHaJibI KepHeKi caH ~A 1. 0HbI}{ 

¥PaMbIHLI,aFbl caHHaH 60pi WbIFaLI,bl. 

4+ 11 = 15, 15+ 11 = { 26; 26+22 = 48 T.6. (9-cypeT). 
- 4 

16-cypeneri 9 opbIH 41 l\.¥ManaK: (HOI<aT) opHbI. Con 6anHaMaLI,a 

epeK MaFhrna 6ap. AncpaBHTie l-6ac ;:ipirr, H = 10 aJ<bipFbI Jpirr. 

1yxappaM - 3ynxmI<hI CH5IK:Thl. 

TeriHLI,e 13 )J(;rne 1 ?-cypeTTepLI,eri opTaJihII\ - epKelll caH 5 6onyhr 

op MaFhIHaJibI HJpce. 83re caHLI,apLI,bI}{ opbIHLI,aphIH ayhICTb1pyra 

onaLI,bl. 8pKew caHLI,hI ayhICTbrpyrn 6onMaH,n:hI. 8pKew caH - ApaH. 

aH - neweHe - Ma1-1;1,aH. caH. On 6ec napb13, 6ec caybII< - :>K¥JI)l.hl3 

att - :>Kon Ty3ey caH. Mal{)J.al'i ca)J{)J,arn THreHLI,e )J{On TY3ene)J.i. 

;jp al\bIHHbII\ al'iTKaHbI 6ap: "Eac&nfoaz&z 6i.112e11ilj 6eiiHe Mepze 

'ca12m1da(1. TyJeJTedi coR .J1ca1y ca.J1coaza muce co.TT MaTfdazl " 

ereHi cornH KeneLI,i. 
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Jl .............. 7S(J 

15-Tac-CaT-AII-Xmirnp - ~f 

.,.,..- ·····: 1p.µ··. :v.:; 
.. ·· :}./J~' jilt ., .... ~ ............ ... I 

fl;' 

S' 'I 

21°35'=1295=259*5; 259= ~Y. ~ 

286+223 . 231+151 = . 618+382 = : ={522=29*18 {382 {1000 
- 50 ' - 80' - 236 

CAHAM rt~ 
151 (0pKern); 15+34+65+38=152=19*8=38*4; TeMip I\a3LII< = 640+208=8 

=786+62=807+4 l. 

4304+786+19+91=4304±896={5200=260*20; 
3408 = 256*4 

65+ 15={ 
80

· 65* l 5=975=195*5· 
- 50' ' 

(195) ; 19-cype c...-=-~ 195+41 ; 41+1 ; 161+1 ; {
236 ,60 ~ 180 

- 154 - 22 - 142=71 *2 

={252 = 36*7 { 65 
25+65+71=161. 161±91 70 ; 54j-l I= 43; 

5 
259+1XI==44=--"'264=(62+26)*5 ~--? '..J.\ r'-;:...... 4914*12=4304*13+3016=58%8; 3 ) . 

30 l 6=2(807+70 l) =(351 +26)*8=678+26+2312; 

2312=17
2

*8=34
2

*2. 

16-cypeT. 



13-cypcnit( OH. )K3FbIHW1FbI Gt:)J]iri11;J,c oprn;J,a 23. EKi opraJibIK 

c ~ll I UOJI3)J,bl: 

{
28 

23±5 = 18 

Oprn;:i:aFhI eKi )KCTiJiiK catt;:i:ap 6ona;:i:h1: 20+8 = 21 +7 = 22+6= 
23+5 = 24+4 = 28. J\anrnH eKi catt 6ona,UbI 25+ 1 = 26, .si:rn11 TeMip 
(xa.u11.u)cattb1. On catt,UhI oprnrn I\Otthm, 6acl\a 28 catthIH aiittana 
I\OHCal\ 6oJia,UbI: 

7 
7+26+7= 26+7*4 = 26+28 = 54 

7 

D¥Jl I\aMap (Ai1) cattbl. E¥JI mi eMip e3eriH 6ei1ttenei1;:i:i, .si:rn11 
oprn;:i:a TeMip (xa;:i:tt;:i:), rnpT )KaFbIH,Ua a30T (N =7). D¥JI reMorno6tttt. 
TeMip opttbIH,Ua Marnttif 6onca (Mg = 12), on )KaCbIJI )Karrb1pal\ 
e3eri XJ1opopw1. TeMip opHbIH,Ua MhIC 6onca (Cu= 29), on caJII\hIH 

. . . 
- K0rIJI,Ulp K,aH 2e.MOt{llflJ-IWI e3en. 

Ochrn;:i:a ynKeH rn6paT 6ap. D¥Jl apa;:i:a aiirn KeTeJiiK 14-cyperriH. 
opTaCbIH,UaFbl 6ec ¥.sIJibI KCCTe,Ue opTaJibll\ caH TaFbl COJI TeMip: 

1+25 = 5+21 = 8+ 18=12+14 =26 ... 

f a)Katthm nrnplllhrnap,UbIH. I\aJirnH TepT ¥.sIJihIChIH anattbII\. OtthIH. 
T¥Pal\TbICbI: 

4
C
42;1) = 2*17 = 34. 

OcbI cattMeH reMorno611tt (I\aMap) = (Ai1) cattbIH K,ocaMbl3: 

54±34 ={~i = 62+26 

54*34 = 1836 =mp - rrpOTOH caHbI 



(34-cypc CaGa. a5n Glllbl 5-1-) o]iJJan KaJXHtbn! 011),a Tc;-,11p 

:--1yFiK11 iac1>1 -- /l~yirKc Ge pin rc11. E11;(i 5 ;1;:;mc 23 catt,1.\apbllla 

opanaMbl3. OcbI caHAapAafbI K.¥paH cypenepi apacbIH)la 6aH.naHbIC 

6ap eKeHi 6ai11<.aJia).l.hl. Onap).l.bIH eKeyiHAe .ue 6aCK.hI M;:,cene HMaH 
. . . 

Kenr1py, HCJiaMHbIH FhIJibIMH Hern.ueprn a1-1.rapry, apaM MeH a.nan 

apacbIH aH:b1py, 6enri, opbIH, eMip, ranaM ... fopi COH)la. 23-cypeHiH 

)l{HbIH caHbI: 

23+223+ 118 = 364 = 91 *4 

.Ue:vteK, 6¥JI repr illaMcH (Kytt) caHbI. Eip TaMarna Hdpce 

)K¥JIJJ.bl3.UbII\ (illaMcH - KyH.lliK) )l{hIJI TdyniK ece6iH OChI caHMeH 

1<.a6hICTbipy: 

365242 - 364000 = 1242 =54*23 

)J,eMeK, 23 cype caHhI Kytt MeH AH: apachIH I<;anaif TaMarna 

1<.a6bICTbipa)J.hl. 0Hbl 6bIJiaH )l{a.3aMbI3: 

364000+54*23 = 365242 = 91 *4000+54*23 = 365242 

I\OChil'vmrn ecKe anaTI>IH ecerr: 

{
504 = 284+220 = 92+412 

346±140 
= 224 = 28*8 = (23+5)8 

)J,ocxaHa caH.uapb1, 140 - FhIJihIM - [CaKHHe] tJI"= 70+30+40 = 

140 =~',?WO= 60+20+10+50 

A.uaM 6anachIHhIH Heri3ri riperi FhIJihlMM HCJiaM. AcrraH.UhII\ 

.uacrapxaH - fattbIM MOJIIIIhIJihIK. xaI<;ThII\ .uereH ce3, An-MaH:.ua 

oChI MaFhrna.na .nerr 6ineMi3 (5-cype aTb1). PacbIH Annah 6ine.ui. 

Kar6aHbIH KepiHeTiH )l{;me Kepitt6eH.riH eKi 6eniriHiH apacI>rn.uarhI 

KeneKKe 6¥pbIIII 6ona.uh1: 

161 08 0' 

190 
= . 473 = cos32 5 

100 



Ornur lllb!filJlbJ: 

101°55'+32°5' = 134° = 90°+44° 
44*60 = 2640 = (62+26) 30 

TfpO!t K,al)nacbl, ApbtcmaH 6an, Te,Hip >Kal)may, Te,uip J(a3bll), 
OmbtpapiJa ombt3 6an. 

23-cype caHbI rnpT waMCH (KyH) 91 *4=364. EKinwi )KaFbIHaH 
apa6wa Ap6aF - rnpT, OHbIH. caHnhII\ M;::iHi yrn lllaMc11 (KyH) 
=91 *3=273= OT - 3JieKTpoHHhIH, T¥Pal\ThI caJil\hIHnhIFhI (a6coJIIOT 
TeMrrepaiypa). 5IFHH )!<aChIJI )!<allhipal\, l\bI3hIJI l\aH... OnapnaH 
WbIFanhI 90 =(..)-"" (C) cypeci: 26+ 12 = 38 ... 0HbIH, a.lIT CaHbl 88. 
6onanh1: 38+90+88 = 126 = 54*4 = 108*2. l\aMap caHhI, xal\ caHhI, 
MOJilllhIJihII\ caHbI (108-An-l\aycap cypeci). 

l08+An-l\aycap+3 = 108+757+3 = 868 = 678+190 

678 - A6ai1 caHhI, 190 rnnaM11 can. 
Kei16ip cypeTTepniH. 6eTinneri ce3nepre, cannaprn l\OChIMllla 

rycinnipMenep KepeK. Dip Mh1can attThIJIFaH 23-cype caHhI: 
23+223+ 118 =364=91 *4. Oehl caHnh1 ecenerr, lllaMclf :lKhIJI T;::iyniK 
CaHhIHan anaMhI3: 

365242-364000 = 1242 = 54*23 

(15-cypeT). OchIFaH 6ai1naHhICThI 16-cyperre Kerr Mhicannap 
6ap. ConapnhIH. Chiphrn allly ]\a:lKeT. MhICaJibI onna 15 - an-Xlf:lKHp 
- [me] caHhI 242. OchIFan 8nicp canhrn K,occaI< 6onanh1 ai1ThIJIFaH 
can: 

1000+242 = 1242 = 54*23 

Con cypeni:a M¥I<aparnTbI An-pa canhI 23. OnhIMen epKern canhI 
6onanh1: 

{
382 

231±151 = 80 

Onan lllh1Fanh1: 284+80 = 364 :lK;::ine 284+231=364+151=515, 
onan lllhIFanhI: 
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515*6 
5 

618. 

6 I 8+ 382 = 1000, 
51FHI! 618+382+242 = 1242 = 54*23 

AK.hiphI KenreH,lJ,e Aif TacK:a cOFa,lJ,hI, HFHH: 

54*15 = 810 = 90*9. 

16-cypeT oprnc1:.rn,lJ,aF1:.1 9 op1:.rn, 90 TOpl\a. TopK:anhI TOFhI3 
41 HOI\aT (I\¥ManaK:) opHhI )J,ereH e,lJ,iK. CoJI caH.ll,ap 16-cypeT 
oprnchrn)J,a T¥P· OJiap: 1+2+ 3+4+5+6+ 7+9 = 45 Att,lJ,hIH; aifHaJJhIK. 
caHbI. CoJI caH.ll,ap.ll,hIH; Ke6eifTiH,lJ,iciH K:apaif 1:.1K,: 

1 *2*3*4*5*6*7*8*9 = 362880 = 504*720 = 504*360*2 

.lJ:eMeK, aifThIJIFaH ,lJ,OCThIK. caH)J,aprn rneH;6epJiiK opaJiy = 

362880 = 504*720 = 504*360*2 = (92+412) 720 = (284+220) 720 

15-cyperreri eKi yrnKiJI 6¥p1:.1rnrnp1:.1: 

66°10'+55°34'-77°44' = 44° = 2640 = 24*110 

110 = Fe3 0 4 - Marmfrrac. 0i1Jiarr K:apa.H;J:.I3. 
Kytt MeH Ai1rn opaJI,lJ,hII\: 

56+54 ={
110 

- 2 

f a)J{aif1:.m rnapIIIhIHhIH; rnapIIIhIJihIK. ece6i: 
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)!{11i,111b1 900 ... 01rn11 ILibit<lJlbJ: (630+90) = 2 (270+90) o_c 720. 

CoHhJ:vie11 504*720 = 362880. 
TaMarna 6aH.naHhIC. EcTe 6onchrn, oHaH lllhIFa,LJ,hI: 

{
4808 = 601 *8 

4304±504 = 3800 = 190*20" 

)l{anrnchr AH: epHeriH,LJ,e. 

Ali ePHErI 

6 f. LY' J.Jo IJi.:;i' .J ... [ 6 6] 

54 - An-K,aMap (AH:) ... 55 mIT. 

31+340 
54+ 371 +55 = 480 = 48*10 

)l{eTi xaT K8KTiH. AH: 6achr )l{eTi K:ai1rnnaylllhI KaMin caH,LJ,hI 
KepceTe,LJ,i. 51rntt 40-46 - cypenep 6achrn,LJ,a M¥K:arrarnT )l{eTi peT 
u (xM = 48). On 8p-Mic caHhrna-bl,LJ,phrc ~.ll.hl3 caHhrna Tett;: 
48*7 = 336 = An+hapMic (IJ•.Ji'LY' = 31 +5+200 4o+60 = 336. 

305 

On e3i T¥paH K,aK:rrachIHhIIi 6ocarnchr (nae 6apMaK:) (2-cypeT)). 
Apa6rna 28 ::ipirrTitt; caH,LJ,hII\ M::lHi 6ona,LJ,hr: 

5995 = 1O+18+27+ 140+ 300+ 1000+ 1800+2700 

Eip rnMallia H::ipce AH: (An-K,aMap)cype peTi MeH OHhIH. aH 
caH1>IHaH oc1>1 AE)l{)]: caHhI llihIFa,LJ,hl. On epHeK Mhrnay: 

(54+55) 55 = 5995 
0HaH 6ona,LJ,hI: · 

x2+54x-5995 = O; x = -=_27+82; x1 = 55; x2 =-109 

55 - An-paxMaH cypeci, 109 - An-KaqmpyH ... 
K.¥PaH,LJ,hI ott;aH:nacThip,Ll,hII\ (Ha capaHac 321 LY' .Jc) ) rnpT peT 

attThlJlFaH: 
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321 *4 = 1284 = 1000+284. 

!)yJ1 Eni a1nr,1 1Kayhap: 214*() =- 1284. 5lnrn Kar6aHbll-:\ aJTTbI 6c11 

6011yrn bIJiaHhII<. Eaci<:hr ce3re 6arn caHhIH i<:ocaMhI3: 

{ 
340 

321±19= 302 = 151 *2 340-K;aMap(Aif),151-Eai<:apa. 

EKeyi .n:e 6enrini. 
K;aMap.IJ:hI AJI-K;aMapra Ke6eifTeMi3, 6011a,IJ,h1: 

54*340 = 18360 = lOmP' 
.51FHH rrpoTOH caHhl OH ece. 

An-K;aMap,IJ,hIH: eri3i K;ocaif xai<: caHhI, MOJilllhIIIhII< caHhI eKeHi 
6enrini: 54*2 = 108 - xai<: (108 - An-Kycap MOJilllhIIIhII< cypeci). 
0HhI KaF6arn I<OCaMhl3. 

108+92 ={200- raKhIJI 
- 16-Apa 

Ett,IJ,i 6ac 6arnHhH:{ eri3iH An-K;aMaprn i<:ocaMhI3: 

54+38 ={
92 

- 16 

OHaH IllhIFa,IJ,hI: 
162+130 = 292. 

Eaci<:allla )l(a3aMhl3: 

110+52+80+50 = 200+92 

110 - Marmn Tac, 52 - xaM,IJ,hI, 80+50 - T¥paH K;a1<rrach1 (2, 6 
acrraH,IJ,ap ), 200 - FaI<hIJI, 92 - Kar6a. OifnaH: 6epiH,i3 1<aH,IJ,aH: rn.rraM. 
Oehl catt.n.a:rhI cype An-JiaH:JI (Tytt) 21 a.51T. 

31+70 
92+Tof +21=214 

Te Kille (Kar6a) 6apIIhII< 3aTihif:{ Teri )Kay hap (214 ). On 6ip TyHne 
T~H:ipiHiH: :>Ki6epreH M¥F)l(H3aChI .n.ereH HlllapaT 6ap ceKiJI,IJ,i. On 
)l(ayhaprn )l(eTi xaT KeK TYH (K;aJ1..mp) ececiH 1<ocaMhI3 (.51FHH 54 *7 
= 378 caHbIH KOCaMb13), 60JI3JlhI: 
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{
592 = 296*2 = 74*8=37*16 

178+214 = . . - -- 164 = 82*2 (}KCTIHWI - acmrn) 

MernnhI I\Oprachrn-82. 

3 7 6 
= {5 3 - )Jfyrl.I(hl3 

±I 21-3*7 

OehI eaH 592 OChI cype.neri Hernn ranaMH TyerntK ee3rn1a 
eaH.I(hII\ M;:}HiHe Tea, 5IFHII AJI-aHeaH: (IJ\0~= 31 +561 =592). Oehl 
eaHra I<attTanarr )l{ayhap eaHhIH I\OeaMhn: 592+214 = 806. Oehl 
eaHra eype caHhIH I\OeaMhl3, OJI KaF6ara I<apaH: opaJia.I(hl: 806+ 114 
= 920 = 99*10. OH:narr I<apatt:hl3!? 

TaFhI 6ip TaMawa, attThIJIFaH caH.I(hI rrepiwTenep eaHhIMeH 
I\OCI\aH.I(a, lllbIFa,I(bl: 

54*91+806 =4914+806 = 5720 =286*20 = 26*220 = 52*110 

26+22 j+8-Ky-K6 - -l4 
110 - MamIIT me [Fe3 0 4 = 11 O]. 
FanH )l{orapn1 - 6HiK (tJcS= 110) 
52 - XaM.I(hI... KaF6aHhIH: I<apa rnehr coraH attral\. 286 = 26* 11 

epKew eypettil{ a5IT eaHhI. ,ll,eMeK KaF6a (92) el{ :JKorapFhI Tal{6a 
- XaM.I(hI opHhI .nereH MaFhrna lllhIFa.I(hI ,n:err 6ineMi3. Paebrn rnl{ipi 
6iJie.ni. 

Eri3 .n:yHHe, ">K¥:6aH: .nyttHe I<attrnJiaMa, Ky+K6 = 26+22 = 48. On 
AH: aH:Haehrn.na: 54 - AJI+l\aMap+55 = 54+371+55 = 480. 0HhH:J; 
aH:HaJihII\ ehII{apbI 840 - An-rn6yT-xIIaMeT. 

OraH ,n:a KaF6aHhII{ I<apa rnchI eKi .nyHHe.ne KY~JiiK eTe.ni, 5IFHH 
an-XII:JKHP Aey.n IJc~)U"-'j = 242+71=313 
0HhII{ eKiJiiri: 313*2 = 626. OehIFaH )l{ayhap (A11-Jlaii11h1-92-

eype eaHhIH) I\OeaMhn: 

626+ 214 = { 840 - A~ - Ta6yT 
- 412 - 6aIIT (yT-Kar6a) 

( 15-cyperri I<apal{hI3). 
AJI-rn6yT ... IJwly _,..::..i 

YH: ... Y(,?W 
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Ka·rnK:r11a 6cilT a11aMHbll\ aKbipn1 yi1i coJ1 l\taFbIHarn KcJie.ri,i. Ocb1 

626 ca11Fa ai':!!laJJbIK can 262. 011 262*3 = 786 - 6ac 6ara cai1r,1. 

OttbI 6brnaii aa arraMhI3: 
262*1-r= 393 

2 

Nfy.H,na ~ - Apaii-reMip TeK 5 - acrra.H HOTaChL 393 - 6apJibIK, )Kell xar 

KeK MeTarraap cattbr: 

47+80+29+79+26+50+82 = 393 

Oiinan r<apaH;hI3. 
AiiTbIJIFaH cattaapahl I\OCaMhr3: 

626 262 
= 

888 
={444*2 (Taxyrr caHbI) 

± 364 = 91 *4 

Taxyrr caHhI 444=37*12 rnrraMH caH. MbIJillhIH; TOFhI3 HOI\aTbIHhIH; 
)l(hIJI)KYh! - yal\hIT ece6i (86-cype.r1e muapaT 6ap ). 

An-lllaMcH (Kytt) cypettiH; rnpT ececi 91*4=364-J\¥paH.[laFhI 23 
-Arr-MyhMHYH (HMaH KerrTipyminep) cypeciHiH; caHhI 6orraah1: 

23+226+118 = 364 

23 caHhI I\aF6attbIH; ( TeKmettiH.) aCThIH;FhI opTaJihII\ rn6eci, 
KepiHeTiH yCTiH;ri opTaJibII\ 5 caHbIHblH; aCTbIHlla eKeHiH 6irreMi3 
( 13-cypeT). Orrap.r1att: 

23±5 ={~:. 
EKeyi ,.ue rnnaMH catt,.uap: 

28+26=54. 
54 - Arr-I\aMap, COHhIMeH I\aTap reMomo6Irn 03eri - eMip 03eri. 

18 - rnnaM caHhI, meH;6ep 18*20 =360. 
)l{pIJlbB ece6i 6oiihrnwa )l(bIJI T;)yJiiK cattbI 6orra.n.h1 365, 242. 

0CbI)laH 33-cype caHbIH illbIFapybIMbI3Fa 6orra.n.bI: 

365242-364000 = 1242 = 23*54 
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5lnrn A11-Ka:viap :v1cl! 111\JaII KeJlTipreu cype caHbI KaObICTbl. 

Faw11 ocbl lllblll<J1J11~11e11 myp. 5¥JI ca11.nap,'lbI 6buiai1 ;1rn3a:v1i,n: 

(28+26) 23 = 28*23+26*23 = 644+598 = 1242 = 54*23 

Onap,nhI 6hrnaii :1Ka3aMhl3: 
644 = 161 *4 
598 = 2 (180+119) 

M.¥tt.na 161 Kepitt6eiiTitt )l(eTirriK catt ( 13-cypeT, OH: :IKaK.). 119 
- aJI-HaXHJI 6orra)J.bI, ~FHI1 16-cype aThI. 0Hhl 6bIJiaH :1Ka3aMbl3: 

(88+31) = [(62+26)+31]. 

Eac1<.arna aiirn:att.na ecerr 6achI TeMip enrneMi aiittaJihIK. eKi catt 
(T¥patt K:a1<.rracb1) .naparrbIK. 6enriciMeH (apTtt:Kin 31 ,nett) on HeHitt: 
11IIrnpaThI? Orr Apa-reoMeTp enrneyrni rnett:6ep Maf'hrnachrn.na. 
Ta11ipiAt apaza yii canyJJ:hI (~ carry.nhr) yiipeTKeH. 0HhIJi Fa:IKarr 
~Chi - zwvrpam ynrici. On 13-cyperre KepceTinreH. Coratt 
oparr)J.hIK. (hatt.nac - reoMeTptt:~ - 0 0..il.>") OHbIH; caHJJ,hIK. Matti 6orraJJ,hI: 
5+50+4+60=119, 
.srrntt: arr-Hax1m (Apa) ce3iHe Catt.nae. 

OchrMeH oiinacyrn 6ip TOKTaJibIK. Tatt:ipiM K.aHbiphrn 6epcitt. 
AMtttt! Macerrettitt: )l(arrrachr Yaxtt yrnKirritt.ne-Aii )l{aphIK.. 

YAXH YlllKIJII - All JKAPhll\ 

Tatt:ipi rnpanbIHaH Kenrett Fa)l(atthm xa6aprrapra, yaxtt:rraprn 
6aH:rraHhICThI K:¥paHHaH yrn cype caHhIH arrhm, yrnKirr :1Kaca,nhII\ 
(17-cypeT). Onap: 

16-cype - arr-Haxhrn (apa), 128 a~T. 
19-cype - MapttaM (~•'-?t~), 98 a~T. 
21-cype - Arr-Attfora (ITaiirnM6apnap ), 112 a~T. 

16+ 119+0+ 128 = 263 
19+290+195+98 = 602 
21+95+0+ 112 = 228 
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5h+504+195+JJ~ 1093 

Y 111KiJI)liI-{ 6¥pbllllTapbI: 73° J 0'+60°+46°50' = 180°. 0HbII-{iWiH)lC 

Cbl3blJIFaH lliCI-{6cp epici r = m. Oehl cype11ep)liI-{ iwiH)lC KCJifCH 

yax11Jiap.llblI-{ rynH¥CK:aCbIH KCJITipJliK. (EiIIfici KCJifCH anaM 83i 

TCKCCpin KepciH ,':lCfCH o!bteH). bOJil\IaCa 011ap)lbll-( ayJlapMaJiapb!H 

Taybm OKY ,ru1 KJibIH eMcc. 

b¥JI cypcsrep caH)lapbrn,na )J(arn:aH Cb1p11ap,nb1 oi!Jian K:apaI-{bl3: 

56 -..,?Jf' (uyM-XyH) 504 = 284+220 = 412*92 nocrnp. 

Eacl\aIIapbIH cypcrreH Kepepci3. Y nIKiJI iwiHne Cbl3bIJIFaH 

IUCI-{Oep KCpriwi (.IUiaMeTpi 2r = m). 0Hbl CKire _agpe)J(CJICCe 

6011a..'lbI I<Ocall: 

(2ill )2 = 108 = 54*2 

WbIH)l.bIK - (;:.J) - xaI< - caHbI. 

16-cypettiI-{ 3-a5:1TbIH,iW KeKTep l\ICH )J(Cp.ll.i TgI-{ipiM xaK;TbIK;ncH 

:>KaparrhI .n.erctt. Co.TI Apa cypeci. Orntt Apa yi1-¥H cany.'lhI 

6i11..'liprctt (ayxmrna). Co.TI cypcne H6palmM nai1:rnM6aprn OHbit\ 
. . 

Mll.11.TJaTbl )K8HlH)lC ayxmma KC.TJJ],l. 

0.11 KaF6attbI can)lbL Apa f.RCbZ l\ICH Kaz6a (TCKllie) Jq'pbi.7blCbl 

apacbIH)la Tepe!-( 6azi.7aHblC 6ap CKCHi 6f1 K'{H,llC Fb!JiblMFa 

~1J,1i~1. Te1mreHiI-{ oprn_TJbIK 6+pbIWbI: 109 28'+70°32' = 180° 

Apa µiCblHblH Ty6iH,neri 6e.TIMC o+rpblllITapbI )J,;}JI COH,naH:. On 83i 

CI-{ rn~mwa Cblp.Tlbl, 6epiK. iwri. YHCM)li 3aT CKCHi 6e.flrini 60JI;Jbl. 

Ochrnna 3op rn6paT 'IKaTbrp. 

19-cypere I<apcb1 6+rpb1W ra6nrn TCI-l.UiK 6+rp11ill: 60*3 = 180 . 

0Hhm eKi 'IKar..:l\a Tef!ce11ici Amhrn catt,UbI (79). 011 Kytt MCTaJibI, 

5:1.fHll: 

71°10·-46-050· "~0' - - _ff.! ..,o • .., 
2 2 b 10 = b*ffi+-10=780+10 = 7W = 79* IO 

21-cype;rre (IIai1rnM6ap.Tiap cypecitt.ue) KeKTep MeH JKepniH 

6ip KC3.'.lep;rre 6iprc 60.:ihm (pan:a .. )..:..ijl ). cottaH eMipre :iKOJI 

awbi.-IFaHbl attTbJ.Tla..lbI ( 21. 29-a5:1r). C 0.1 cype.:rc II6palm:-.1 

~llEI.13Tbl 00.Tlbin HC!l3M..1bl K30bL'I eTy 6i3.J,il{ nallr;.n16apbI~1bl3f3 

:-ax1u eri.TI.:ii (2 L I 08-run). Olinan KapacaHbl3 ran..:an 8pHeK -

ni6par. I Q-cypc,J.e: "}a111a11ma21:>1 bldp1:>1cmw ec1'.ep. mlm-;.;:eHi 0.1 

UfolliWbl.7 oip lhlll,~,i.m"iap t:'t1i. Om>1 .)fCO~~apbl opblH,W 1\emepc1i1.: .. 
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it.'ICH (56-57 a5!TTap). 0HbI na!irn;..16apJibIK n:::ipeiKecine KeTepreH, 

~JuiahFa 1Ka1'bIH.L1.a.Thlll :iKaHttaTK:a anaprntt, KBKKe Wblt'apraH. E¥JI 

tpa.ua bI.IJ,pb1CThI eCKep .IJ,en yax11 ery.L1.e 3op MaFhIHa )({aTbip. OJI 

7Cl1Gll 2b/Jlb!Mbllibllj, COHhlMCH 6acK:a Oa.ruJi-Oa/leJl(Ji ma6uzam 

'bU/bL\IOapblllbllf Heri3iH caJ1FaH. OJizeoAtempufl Heri3iH ca112a11. CoJ1 

iotth!Hilla OJI ywKiJ1 (Ataca.wc - l'<..'.:..iJw) eciM.Ll.i 6oJ1FaH. E¥JI apaAa 

:!-( )J,;;)JI.Il,i FblJ!b!M COJ1 hGHOQC (reoMeTplrn) MaFbIHaCbIH.Il,a µ,en 6iJ1y 

:epeK. bI.IJ,pbICTbl illbIHWblJI nal1:rnM6ap ,Ll.ereH con llibIH.Il,bIK:Tbl OCbI 

:!-( .Il,;;)J1.Il,i haH,[J.aC FblJ!blMHbll-( aTaCbl ,ll.ereH MaFhIHaµ,a TyciHy KepeK. 

KannhI WbIH.IJ,bIK 6onca, :::ip1rne, nattraM6apAbIH: 6:::ipi WhIHlllhIJI. 

>l.UphIC )K8Hittµ,e JJ,;:in FhIJihIM )l{OJibIH KYFaH MaFbIHacbIHJJ,a 6oJ1ca 

:epeK. b¥JI apa,JJ;a apa6wa reoMeTpmi: hattµ,ac - •u.iV'. OtthIH: caHJJ,hII\ 

t:mi 6ona.Il,hI 5+50+4+60 = 119. I\¥patt.IJ,aFhI 16-cype aTbI An

Iax1mlJU(J ... (Apa) 6onca, OHhIH: .IJ,a caHbI 

119-31+50+8+30. 

l3¥JI apaJJ,a )J,;;)JI)J,i FhIJihIMFa T;;)H:ipiM eu )l{OFaphr opbIH 6epreHiH 

CKepTKCH. bIJJ,pbICTbIH: eKi HbICnhI aTbIHbIH: caHJJ,aphIHa apa caHblH 

.ocaMhl3. On eciMAepi: 

Macanac (YlllKin: l'..::.iJG= 1070); 

HJapMHC (")K¥JIJJ,hI3lllhI: "..Jf'!Y = 305); 

EonaJJ,br: 1070+305+119 = 1494 = 83*18 = (52+31)18. 

An xaMJJ,hI: 52+ 31 = 83 

18 Mhlfl rnnaMH caH. Ottbifl yrnKini: 

6*3, 18*3 = 54; 

36*3 = 54*2 = 108 = (2-,,/27)2 

17-cyperreri llleu6epJJ,iH: Keprim mapmh1c1>1. 

T;;)H:ipiHiH: )({apaTI\aH FanaMhI ornH xaM.ri;hr - my1dpniK eTe.n;i ... 17-

yperreri 6acK:a Marn¥MarrapJJ,bI OI\YillhI e3i oM:nan, l\OCa )Kamp. 
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1 t ................ :8:) I 

16+ 119+ 128=263= 
19+290+195+98=602= 
21 +95+ 112=228= 
56+504+195+338=1099 

y axH y WKlJll if ~ 
L/r'A1 --··· · ····~l&-..1.j~ 
[~ J..1 ...v~·&__..~J ~ 
u1~J ....... _ ~ ~:Yl-~- .z1 

') 

16-=256, 16*8=128; ~1+88=31+(26+62); 
80+50=26*5=130· 29+19- 48 · 228=19*12 ' - 10' . 

..,· . .. -... ~. 
,.·~O · . 

... : : .....- ' .. · _. ~, .... 
~: i 19- -·-.':~ i 6 

/,.. .... ··~-. ~··· 
. 2,.T· .-· ! ,.. ·... : ... :\. .· ·-.; 

. '' •ft>t \ ~ ./"·t:~ 
·i16 ' '··· ..... ~. 

"r 

263+130=393 

210 
56=7*8· 504=284+220· 195*2='J6*15· 195+15 = . ' ' ~ ' - 180' 

73°1 o· -46°50·=26°20·. 
26°34'-26°20'=14';(2-ffi)2 = 108 = 54*2; 26°20'=1580'=79*20 
(16,3)~-S ~;,.~"--Ir_-.;;_~~,-~ 
(16,68) F~ . _ _ ~~ ,~ ...i 1. __;_¢'__.... ~.? Y 
(21,29) ,..:..,::_; - (19,30) ~Tl).:;.~ ~ ~ J -~-

·-· - -- - - . 7 f 
(16,123),::..,_..,:. ~-'->-.~~ -..::;:;. ~>..c.,f' __._,:;.•: ~-~· .!.-.: - - .- ~ ,,, 

(21 108):
0

';;" -~_._.=-.:... -~r7.~~ .::::_~_;_,:;;._-.::.Ft._ 
' {290 = 29*10 

APA=202; 202±88 =l 114 = 19*6 ; =38 (Hacb1p) 

II~ ~-J-1~~ ... , .:-: ~°::?~I _...~5/ ~4·..-~l;f :_...;-~/-g 
(19,56) -, ~ =-- _.. • ~-~ ~~.a•<~~~ 

580+480+88=1048=4/3*786 (19,51) 
{ 275= (.>•->-~) ~ ~ 

580 {305= l.;... ~ 

480=54+371+55 =55- ... /)( . 54 

17-cypeT. 
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b¥Pbllll 0JlllICY MCH /K(Bbll( ay;\aH 0JIJ1ICY caHJJ,a 6ip 6ai1naHblC 6ap 
cKcHiH a1-:1,rnpTai\lbl3. Apa cypc cattblH wapwblJiaHMhl3, on 6oJJa,LJ,hl 
H¥P cattbI (162 = 256 - 0.J.J). 1\¥-pattJJ.a on 24-cype, eKeyi 6011aJ(hI: 

24+16 ={
40 

- 8 

Ocb1 H¥P catthIH aHThIJlFaH xaK: catthrna l\OCaMbI3: 

{
364 

256±108 = 148 = 37*4 

364 - 23-cype caHhI. On )Kettitt,ne aHThIJl.UhI. OrnH TaFhI opany 
KepeK. Yw cattttaH TiK 6¥phllll ynIKin )l(acai1.Mhl3: 

OttaH lllbIFaJJ,bI: 

2
8
7 

=sin 40°30' = 270'; .../27 = 8 270'n: 

2 1 
HeMece (80n) =27 . Ap )l(aFhIH Ol\YlllhI e3i oiinachIH. 

blJJ.pblCTbll{ FblJlblMH MHpaCbl )l(8Hitt.ue TaFbl MaFJI~:MaT. 

illhIHWhrn ... ChIJJ.hII\ (.)""'..i'-' - 194 ... ce3 Ty6ipi. Oehl cattrn apa -
haH,nac caHhIH l\OCaMbI3: 

194±119 ={~~3 

313 - }\aF6attbII{ K:apa TaCbI cattbI, 51FHH An-X11)1(11p acyJJ. 
IJc~)U".J..i= 242+71 = 313. OH.nan K:apatt;hn!? J;g11K11 con K:aparnc 
blpbICTaH KaJIFaH M11pac 6onap. 8i1TKeHi hlJJ.phIC rnrraH cyhrnaH 
6¥pbIHFbl rrai1rnM6ap. l\aF6a K:apa TaCbIH TOrraHHaH Cal\Tall l\OMFaH 
)l(ep.ri:ett a11,nh1. 
Cb1db1~ ce3itti1-:1, l\¥pattJJ,aFbI K:annhrn ancaK:, on 6onaJJ,b1:cb1du~a ... 

~..i(,?\ji= 215. EKeyiHitt: ai1b1pMacb1 Aii cattbI ( 11 ). 

. {409 
215±194 = 11 
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011b1 Kar6a n1cbnia KOCCaK 6ona;~b1: 

-{324 = 54*6 = 108*3 
313±ll - 302 =151*2 

I\oc AH: (An-I\aMap) = 54*2 = 108 
I\oc epKern - Eal\apa = 151 *2 = 302 
AI\biphIH)la 6hrnai1 )IGl3aMhI3: 

313+215 = 194+324 = 524 = 48*11 

I\aH:rnnaMa caHhr.ri;ap ... 

Con cype.z:i;e KenreH 6ipre - paTI\a (.JwJI= 701) caHbI MeH bI,npbIC 

TaChl 3J'Mpy.z:i; (ji' _J..l= 251) CaHhIH I\OCaMhl3: 

{ 
952 = 119*8 

701±251 =450=90*5 = 50*9 

Apa-hatt,nac T¥TaC cattrn (8) ecenettreH. 450 = 50*9, TOFbI3bIHllihI 

Myrnen MepreH (I\ayhrc - MerniH). 0HhIH. MeTaJihI I\aJiaHbI 50. b¥JI 
cai-1,nap TaMarna epHeK T¥paH I\aKnachIH)la ~ymie yrnKinitt,ne. 

OH:nacy peTiH,ne ochrn.ri;aH: 6ip FhIJibIMII I\IIChIH I\IIac ¥ChIHaMbl3. 

PachIH Annah 6ine.z:i;i. 

EH. H¥P C;)yneciHiH. rnpanyhr )l(eHitt.z:i;e M~JiiMerrep KeJITipeMi3. 

On I\a3ipri FhIJihIMII )l(eTicTiKTeH. CoHhIMeH I\aTap on )l(OFaphI)la 

aiiThIJIFaH aHT - xa.z:i;11cTep.niH. llihIH.ri;hIFhIH KepceTe.ri;i. On M~ceneHi 

Kp11cTan mp Ke3.ri;eH 6acrnttMbI3. Mhrcan peTiH.ri;e J\¥patt,na 

aHTbIJIFaH Map:a<aH Ke3 I\hlpTaCbIH aJiaMbl3. 

TOP K93 - MAPJKAH K93 

X11MII5IJihII\ 6emrreKTep.niH.-aToM.ri;ap.ri;hrH., 11ott.z:i;ap,nbIH. Ken )l(al\ThI 

I\aTThI 3aT TypiH,ne I\OChIJIFaH (I\aJiaHFaH) 6eH:tteciH mp Ke3 )len 

ancaI< .z:i;ei1Mi3. OtthIH. }\a3ipri FhIJihIMII aTbr rpeKrne,neH aJihIHFaH 

KpZ1C/11GJIJI. b¥JI Ce3)liH. Ty6ipi T~blpHblmac MaFbIHaChIHa )l(al\bIH. 

Top Ke3 ,nereH 3arra aHThIJIFaH 6enweKTep 6ei1He 6ip Top ceKiJIJli 

K:aTrhr .ri;eHe 6onhm Kene.z:i;i. Con mp)lbIH. K¥PbIJibIC Typi 3arrhIH. 

I<aCHeTiH al'Ib!pa.JJ,hl. fa3.z:i;i1-~ )KOFapbI.JJ,a aHTI\3H 6¥pblllIT3pbIMbl3 

COFaH 03HJI3HbICTbl. 
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CoJI TopJlblIL '1rnpbIK c;)y11e OTKi3y Kac11cTi 30p MaFbllla11b1 H;)pce, 

rbIJlbIMIIbII( KiJrri J\cyrc 6011a;(hl. Cora11 6ip Mb1caJ1 peri11;_1,c 

Map:JICOll mop K83 KpHCTaJTbIH aJlbIIT KapaHMbI3. 18-cyperre Map)!(aH 

rop K83 Typnepi. 0HbIH, MHHepaITJibll( aTbI KaJTbIJ,HT (apa6rna 

KaJlCHT):xHMIDIJihIK K¥PaMbJ: Ca C03, 5IFHH KailblJUli MeTanbIHhIH. 

KeMipKblilll(brn (H2 C03 ) Typi. l3acl(arna aM:Tcal( OCbI l(hilllKhIJIFa 

KallblJuil TOTbIFbI (CaO) l(OChrnca, 6ona1IhI: H 2 C03 +CaO = CaC03 
+H2 0 KancHT )!(;me cy. KeMipTeriH FhIJibIMJia JTaTbmillaJiaH Kap6o 

- KeMip, con 6ottb1Hrna Kap6on arnrnn. CornH 6ai1:JianbICThI KaJICHT 

Kap6oHaT To6hma )!(aTaJibL KaJibIJ,HH opHbIHa 6acl(a MeTaJIJiap Jia 

Ke3JieCeJii: TeMip, MarHHM, l(OpFaCb!H, Mblpbllll, T.6. 

68°+48°15'=78°5''+38°10'=116°15'=90°+26°18'. 
' 68° = 34*2=17*4; 26°15'=1575'=63*25. 

{
88 

63±25 = 38; 2/VIII-1993)!(. 

18-cypeT. Top Ke3 
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/lCMCK KapOOILJap 8TC K8II Taparall \Hil!CpaJI. \3cipecc O:-Jpi!!Cll 

:-.1ap1Ka1I ryp1 1..;(-rn. Tcuiucri a:::bL'I Tac .11upJ1co11, i11JI()", ;1yny, 

.llepyepmmeu, caoanmau 6acrnrr, ipi Taynap K¥PaFaH i36ecmac, 

6op, .upauopsa .n.elliH Ke6iHece ochr :v1ap:>1<aH TypiHe )l(aTa.JJ.hI. 

0HhIH. ipi KpHCTaJI.JJ.hl M0J1Aip Typnepi TeXHHKa)l,a, OIITHKa;::i:a ynKeH 

opbIH anaAhL OttbI HcnaH,Il,mI umaThI (TaKTarnacbI) .ueti;::i:i. 0HhIH. 

6eil:tteci 18-cyperriB con )Kanrn.na (a) KepceTimeH. OttbIH:. n<eKe 

)Kai\ TYPi (poM6) oprn.n.a (c). 0HhIH. 6¥PhII11TapbI: 101°55'+78°5' = 
180°. Afittana ChI3hIKTapbl 6ip;i,eII:. EacKallla aHTKaH.JJ.a IllaplllhIHhI 

c:JJI l\HCaihca poM6 IllbIFaAhL Pm.16 zpo.:iue )KapbICKaH l)OC ma6m1 

l\IaFbIHaCbIH,Ua. 

OttbIH. apa6Illa arn .. 11y1>rnrra '.'.t:JH 6ap. Pm.16 apa6rna Af .. i•zatlblH 

(rti.,?0), .SIFHII l)OC 1'.83 MaFhIHaCbIH.Ua. 0HhUl Tycittiri MbIHa;:taH. 

Waplllhl illliHe rneH,6ep ChI3atvlhl3, OHhIH. opTaJihIFhI 6ip HOKaT 

(cyperriH, OH. )KaFbI). 0Hhl C:JJI I\HCaihcal\, OJI HOKaT eKey - l)OC Ke3 

6oJia..UhI. .5Irnu poM6 iwiHe IlleH.6ep eMec, 3.ru1zmc (I(nTFa HaKnc) 

Cbny KepeK. 0HhIH. HO:KaTbI - K83i eKey, .SIFHH eKi IJ.I¥FHa .. ·r"(.Jj. 

Mptbl a.1-<Papa6u Kerr 3eprrereH ( 18-cyperrig oprnnaFhI KOC 

K03D:i ( 3nJmrrcTi) :KapaI-lhl3). O:'f..TI c:Jyne rno1',1any :>KettiHneri otthIC 

ail:tta :>I\acay :>I\OJihIH;laFhI el{ K\'P.:J.eni M:Jcene. )lyttne JKY3iHe 

FbL'lhIMH ynri 6onrnH H:Jpce. Co.TI ce6erni 6i3 Maplf\:aH Ke3 TypiH 

:KOJI1laHaMbI3. 0¥JI arnyllhll{ eKiHwi 6ip :KOclaIUibl, Ma3M¥lf1lbl :iKaFbl 

K83 - Ke3;::i:ey- Jf\:aphIK c;}ynetti 3eprrey. Kepy. KepceT)' il\IaFbrnacbrna 

Ke.TJeni, OIITUKa FblJlhl'.\IhIHa Kene..ui. bi3;:tiH: KapaCTblpMaFhlMhl3 OCbl 

M;}Ce .. Tie. 

18-C)-'PeTTill COJI :>KaFbIH..'la Map:>KaH K03re T)'CKeH )K3pb!Kfhll{ ( CO:l 

)K;:\KTa ")!('") KpIICTa.11 illliH.le eKire ailhiphUiaThIH.J.hIFbl KepceTi,1reH. 

0HWH: 6ipeyi 33 o+pbrna.J.hI-TiK KeTe.li (e). eKimnici Ken O!r1JbL1a..1hI 

(o). EKeyittil{ apaChIH!laFhl o+"Pbllll 6°-r. 0Hbl OhLlatt JK333:'1!bl3: 

6*60'+4 = 360+.+ = 36.+. E+rr caH.lbI en:e anailbI:K. Q_q .23-cype 

m1cm KeJnipreH.J.ep cypeciHi!i caHbI. 0HbIH :-.1;,iplf\:att K83 6eH 6an.:a 
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6aii.:ia11i,1crnpb1 19-cypcTre KepceTiJireu. JZ¥pm1;J.a Kyp:--1eni Typ..'le 

ar~LI'.\!hIII! ·3aTrn 1\ac11eT K81I. Co;iapra Kc1101i3. 

18-cyperritt: acThrn.n,a )KapbII\ c;:iyneHi Map)l(aH K83JJ,eH eTKI31Il 

- cy3y.n.itt: - 6arh1rray.n,hII{ ;:i.n,ici KepceTinreH. 

Map:II<aH Topnatt eTKett.n,e )l(apbII\ c;;iyne eK1re aH:phrnaThIHhI 

ai1ThIJI.Ll,bI. EH.n,iri Ma}\CaT COJI eKeyittitt: 6ipeyiH (TY3Y eTeTiHiH (e)) 

r<:aJI.LJ.hiphm, 6¥PbIJiaThIHbIH ( o) )l(Of'aJITy. Otthll{ M;;ittici TY3Y eTKeH 

c;;iyne 6ip FaHa 6af'bITia TapaHTbIH - 6af'bITiaJif'aH - IIOJilOCTaHFaH 

6ona.n,bI. f hIJihIM.n,a, Texmma.n,a cott.n,aH: 6arhITiaJif'aH c;;iyne ram\ 

r<:onnattbIJiaJJ,hI. 

Con Mar<:caTrreH Map)l(aH Kp11cTannatt eKI yrnKJJI I<:aJiaI<:rna 

)l(acaH:nhr .n,a, apachrn waH:hrpMeH )l(eJiiM,neH:.ni. C;;iynettil{ KepeKci3 

6eniMi con )l(CJiiMHeH eTrreH: )l(OFany KepeK. On yrniH :>KeJIJMHll{ 

c;;iyne 8TKJ3rilllTIK }\aCHCTIH Tatt:.n.arr any KepeK. 

Map)l(aH Kp11crnn.nhltt: eKi c;;iynecitt.ne eTKi3y ,n;;ipe:>Keci Mhrna.naH:: 

Nm = 1.65866, NP = 1,480. )KeniMHitt: eTKi3rirnTiK I<:aCHeTi ocbI 

eKeyittitt: apacbrn.n,a 6ony KepeK. Cottna rntta on eKi c;;iyneHi 

a:>Kbiparn.n,b1. :6¥f'aH KOJI.LJ.aHbIJiaTbIH Katta.na 6aJib3aMbI arrbI 

)l(eJiiMHitt: c;;iyne eTKi3y KepceTKirni 1.550. CoH,LJ,hII\TaH o.n,aH ( o) 

c;;iyne enreH: 6¥PhIJibIII, )f(Ornnanhr. CottbIMeH Map)l(aHHhII{ I\OC 

r<:anarbrnatt TeK c;;iyne rnHa 6aFbITTaJihIII eTin lllhIFaJJ,hJ. fbIJibIMJJ,a, 

TCXHHKa.n,a rraH:.nanaHbIJiaTblH COJI. COHbIMeH Map:>KaH cypri,neH TeK 

(e) c;;iyne lllhIFa.LJ.hI. AH:TbIJIFaH acrrarr aTbI rroJIIOCTeriw. 0HbIH: 6i3 

KenTipreH rypiH )l(acaFaH a.n,aM aTbI HuKO!lb. Con 6ottbIHllla OHhl 

FhIJibIM.n,a HuKO!ll:I ~aJla8bl - HuKoJT cbrnacbr .n,err aTatt,nhr. AcrranTbI 

r<:attnaH: 6¥pbllllIICH aJibIII, I<:aJiaH 6aFhITTaFaH)J,a JJ,¥pbIC 6onaTbIHbl 

cyperre KepceTinreH. Map:II<aH KpHCTaJIJJ,bIH: )l(apbII\ThI el{ rypa 

)l(OJIMCH 8TKi3eTiH 6af'b1Tbl - :>Kap bl I\ )1(0Jlbl ( OIITHKaJibll\ 6iniri) 

6yphllllIICH KepceTiJireH. 
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ll ........... n\6 

Ah JKapbrK, 

348 {58 = 29*2 
198=18*11; 198±150= 48; 47±11= 36 ; 

{
65 

54±11 = 43; 
:- _,,_ ; :J j,~ ... ,. ...... ~ 

54*11=594=364+230. v~ ~ ~ r ... ;; 
- L.... ........ 

594+ 198 ={7
.
92 

= 
88*9 

; 
- 396 = 36*1 l 

(::;ez 
/ 

'/cf / 
/ 

/ 

/ 

~·- / 
--- / 

/ 
/ 

/ 

{
270 = 54*5 

223+47 = 
- 176 = 88*2 

={77=7*11 
"l1+118=141=47*3; 54±23 ..,

1 
rr; 23-A.n-MyLMm1yH(ll8) . 

.J =,·V1 

365242-364000=1242=54*23~ 23+223+118=364=6°4'=36ff-t4'=36+ 

64+47=411=137*3~ 111?.J--~,.Jr §_,_,.>-rr 
l)Map)KaH Ke3: 101°55'+78°5'=180°: 
2)Jv1aca11Jac-blu,phlc ynIKini: 36°52' +53°8'+9011

= 180°. 
3)faprnhl (570) yundni: 42°5T+-t8°5'+88°58'=180°_ 

M1·11.::i.a .Jymre3IiK K.3.Tbrc 6+-ph1urra vphrn a.111TaHbIH 6i3 i";hnai1 
Whirap.:.\hI": 

11 t1 



78°5'+38°10 = 48°15°-'-68°-= 116°15'-= 90°+26°18' 

. 38° O' 0 {5-l M¥JI.II.a sm 1 = .618 = 2 . 

On caHHaJ-I lllhIFa,IJ.hr: 116°15 *4 = 4650 = 31*15 

Map)J(aH KpHcTaJI.IJ.bIH: 6¥pb1lll aH:brpMachr 6ona,IJ.br: . OttaH 
lllbIFa,IJ.bl: 

OJ' 30 '_J 620 
38 io.±2 50 - ~4020' 

HeMece: 

23°50' = 23*60' + 50' = 1380+50 = 1430 = 286*5 = 26*55 

26* 11 = 286 Eal\apa cypettitt: a~IT caHhI. 8pKern a.HT caHhI. 

AHlKAPhll\ 

AHTbIJIFaH Ylll 6eH:tteHi 6ipitte-6ipiH l\a6hlcTbipa 19-cypeT 
:>Kaca,IJ.hII\. Orr 6ei1tterrep.nitt: 6ip attTbIJiraH Map)J(aH K03, eKiHlllici 3-
cyperre KepceTirrreH 11.IJ.pbrc YlllKini Macanac: (36°52'+53°8+90° 
=180° ), yrnittlllici 7-cyperre KepceTirrreH yrnKin (570+618+837). 
OttbI raplllbI YlllKini aTa.IJ.hII\, ce6e6i 570 caHhI rapbllll caHbI (raplll 
- t.JJi). 0HbIH; :JpniH ayblCTblpbrn 01\bICal\ K:JMiJI caH OH 6oJia.IJ.bI: 
Faplll (tJi .J). CoHbIMeH }\amp OJI Dai1FaM6apblMbl3,LlblH; watt )l{bIJlbl 
- Mayrry;::i; cattbl. 

CoHhIMeH faprnbl, Map)l{aH Ke3, Macarrac 6¥pbilllTapbIHaH 
lllbIFa,ZJ;bI: 

42°57'+101°55'+53°8' = 198°00' = 18*11=180+18 

M¥tt.na 18 rarraMtt IIIett:6ep caHbI, I\aMap cattbr: 18 *2 = 36, 
18*3 = 54, 18*6 = 108. EKimui )J(aFblHaH 11 AM. caHhI. OcbIMCH 
6aiinaHbICTbI 6¥JI cypcrri AM. )l{aphII\ aTa,nhII\. OttbIH: cKlHllll 
TaMalllaCbl TCMip 6¥pblillbl - Mywerr 6¥pbllllhl WhIFa.[lhI: 
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'""'' .:::; 

I () l o - -, 1 c> o -, I -oO _) - - -, 61 ' , ) )) +-to ) = ) = - 2- = -· _ CJ.Orama 

(2-cyperri K:apal-{bI3). 
Oehl eKi 6¥PhIIIIThI l\OCaMbl3: 

{
348 

198±150 = 48 

EKeyi ti:e rnr.mrna caHti:ap: 348 - rrnpna rc.x3 (M.¥JCapaI<) caHbI: 
29* 12 = 256+92. 48 - attHaJlbIC )l(eTiJiiK caH 

1
841 {132 - )l(eTi 
48 = 64-16 = 48; 84±48 = 36 = 18*2 

48*7 = 336 -A.JihapMiC (bl.UpbIC eciMi). (XM - Cr 48 ... )Keri peT 
l\1.¥I<arrarnT (40-46-cypenepae). 0HaH IIIhIFa;lbI: 

{
468 = 5?*9 

336±132 =204=17*12 

XaMJJ.bI caHbI (52 = 26*2); 17 - AJI-acap caHbL bbpbICThUl 
3YMPY.!I. (Jr. J~) TaChI )l(;JHe Apa - haHJJ.ac caHhIMeH )l(;:me Map:a.-:am.feH 
6aifnaHbICTbl 6ip l\iblCaJI. 

3yMp)11Tbll-{ ( l13YMP)11Tbll-{) l\UIHapaJIAbllC-XHMIUIJlbll\ Iq'PaMbIH 
ecKe a.rral\thl3: 

Be3AI2Si60 13 
M\cHUaFhl 3neKTpoH caauap )l(HbIHhI 6ona,u,hl: 

4*3+13*2+14*6+8*18 = 12+26+84+144= 266. 

Oehl caH!'a eKi ece haH.uac cam.rn icocru.11>n: 

504 
266± 119*2 = 266±238 = 28 

AJIFaIIIICbIChl .uocrnp caHLI: 

284+220 = 504 = 412+92. 

EKittmici 28 ;Jpirr Cattbl ... 
EKi aCbIJI TaCTbl (JyMpyn+l\IaP)f\aH) KOCa.\lbl3: 



b
) 16 = 79*4 

266+50 = - - . 
- 13 ~ .)4~A = 108*2 

74 - AJIThIH - KyH MeTaJihI. 

54 - An-~aMap (AH:) cypeci 

OH:nan KaparnHJI,a Macene Tepett? ! 
~aF6aHbH{ l(apa TaCbI )],a bl)].pbICIIeH 6aH:JiaHhICTbl eKeHi 

)KOFaphI)].a aH:ThIJI)].hI. 0HbI )],a OChl ecKe any KepeK. TaFhI 6ip KepeK 

caH AH:JI.bII{ eKi caHbIH eceney. On 6ona)].hI: 54* 11 = 594. 0Hhl 

6hmaH: )Ka:mMhI3: 

{
594 

364±230 = 134 

M\'.HJI.a 364 6emini, on 23-cype caHbI 19-cyperre on KeJITipinreH, 

K.apaH.hI3. EKimni caH 230 = 23*10 - con cypeHiH. KaMiJI ececi. 

CoHhIMeH l(a6aT ecTe 6oJIChIH, 230 caH JI.YHI-Ie)].eri 6apnhIK. 

Bllute.MoecmiK - ha1toacmb1~ - ~uacmbl~ 3am mypi (cuMMepuH 

mypi). 0HhI 6i3 aifThIJIFaH caH)].ap 6oH:hrnIIrn 6bmaH: 6epeMi3: 

180+50 = 230. OcbmapJI.aH 6ip mnapaT oH:rn KeJie)].i: FaJiaM11 el{ 

)KOFapFbI JI.ape)Ke - KepiK 11MaH)],hIJihIK - ceHyllliJiiK (23-cype ). Con 

cypeHiH. 6ac a51ThI coHhl KepceTe)].i (19-cyperri l(apaH;bI3). Con 

MTTbIH. caH)],bll( Mam: 

~a)], = 104 = 52 *2; aqmax = 119, AJI-MYMHYH = 223 

)l{HhIHhI: 

l 04+ 119+ 223 = 223+ 223 = 446. 

Eai:\:l(acaH;bI3 M¥ima eH; 6acbI XOJIObl - uMa1t 6acbI. 0HaH KeifiH 

aHThIJIFaH ha1toac (An-Haxn) caHbI. 0HaH Kell.iH cype aTbI. EacKbI 

eKeyi TaFbI COJI cype aTbIHa KeJie)],i. L(eMeK liMaH)],bIJibIK eKi JI.YHHene 

6ipJI.ett )KeTicTiK - 6a~b1m nereH MaFbIHa. On 11MaH)],hIJihIK rnpT 

Taparrrn 6ipJI.eif ronhIK, )KyµeKTeH 6ony KepeK. ,[(eMeK: 

52*4+446+132 = 208+578 = 786 [Eac 6arn]: 
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Tani 6ip cau: 

{
72* 11 = 88*9 

54* 11±18* 11 = (54±18)11 = 36* 11 

,QeMeK ( 62+ 26) 9 T¥paH I\aK:na rnpK:a.JihI TOFhI3 ophIHFa opaJI,llhII\. 

Oiinapchl3. 

18-cype - An-Kahacp (yH:rip ) ... 110 aRT. 

18+31 7;~5 
110=264=24*11 

:0¥JI cypere epeKIIIe TOI\TaJIY KepeK. :OacK:a I\OChIMIIIa MdJiiMerrep 

cyperre Annahrn IIIyKip. HcnaMFa natt,llaCbI 6oJIChIH. AMHH! 

)Kal{blITFaH )KepiMe KeIIIipiM C¥PaHMhlH. 

l\¥PAMllI 

E)KeJI,lleH MeKKe IIIahaphIH MeKeH,llereH, KaF6a Me1II1TIH 

I\¥PMeTTen ¥CTaFaH apa6 XaJII<:hIHhII{ J\¥pai1III aTThI pyb1 eKeHi 

6emini. ITai1rnM6aphIMhl3 con Hdcin.lleH IIIhII<:K:aH. 0HhII{ rnpT 

xam1cpaChl ,lla COJI py,llaH. ,QeMeK HCJiaM Heri3iH opHaTI~aH COJI 

py .lleyre 6ona,llbI. :OapJibIK apa6 eniHiH: K:ac11erri opbIHhI Ka6a 

6oJIFaHLJ:hII\TaH, coHhII{ Ky1eTiHAe enµ:eH K.¥PaH:Ill 6apJibII\ )Kep.ue 

qpMeT T¥Ta.1lbI eKeH. COHhIMeH, I\aF6aHhIB apK:achrnna J\¥pai1rnrnp 

I\¥Pl\IeTTi py 6onrnH. CoHaH apHanrnH, TepT K:aHa aRTTaH T¥paThIH 

106-cype,D,e: "J\ypazizmnbllf 6ezi6imwi.1i2i yzui11" ,[lereH. 

Con ce3,D,epniH: caH.UhII\ MdHi: 4pail111 = 610 ... = '3->-?-Y 
KeHittri eKi caH )l(Hh1Hh1: Pa66b1 = 202 =_J-:J 

6onati.hI: 646. 

:0¥JI caH rnr-.1yp An-6attT = 443 = IJ'-:-\fw 
(w!"J_;) - I\03FaJIYLJ.a .nereH C83,[lil{ CaH,L\bIK MdHiHe Tel{. b¥JI 

cypettiH: 6apnhII\ arny caH,1lhII\ Mdtti: 106+610+4 = 720. HcnaMHh!H: 

03 aJI.LJ.hIHa K:yaT aJIFaH eKimni OpHhI naHFaM6apti.hII{ KeIIIy iCTepi, 

11c11aMHh!H: )KhIJI ece6i - lm:11q)a 622 )KbIJI. OchI yrn caH.L\bI anbrn 

J\¥pali:w ywKinitt )KaCa.llbIK: 

720+646+622 1988 
-----=--= 994 2 2 
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0Hb!H 6yp1>!1llTapbl (20-cypcT): 

Arr)J,bIMeH 6ip M¥J')l(11pa epHeK MhIHay: 

4304+610 = 4914 = 91 *54 

hl¥.H)J,aFhI 610 - K.¥Paihn catthI, 4304 - OHaH IIIhIK,K,aH rnpT 

xarr1Hpa caHhl, 91 )!(~He 54. K.¥paH)J,aFhI Kytt (lliaMc:tt) )!(~He All: 

(I\aMap) cypeJiepi. 

Oehl apa)J,a all:rn KeTeJiiK K.¥Pall:III caHhl MeH AJI-M:ttcaK, (IJl°''-:?..::..il<J 
= 682) CaHbIHa 6all:JiaHbICThI: 

646+36 ={ 682 
- 610 

· AJI-M:ttcaK, ( IJN..::..il<J = 682) caHhI 6all:JiaHhICThl: 

682+622 = {
1304 

- 60 

0Cbl caHHaH IIIhIFa)J,hl: 

{
5608 = 701 *8 

4304±1304 = 3000 = 60*50 

701 - paTK,a caHhI (6ipre). 

Xamupa caHbIHa cype caHhIH (K,oc ~)l;hl3 caHhIH: 53*2 = 106) 
K,OCaMbI3: 4304+ 106 = 4410. 

I>¥JI caH T¥PaH TaChIHhill K~MiJI eceJii caHhI: 

441*10=21 *10 = (21 2*10) = (2h'lo)2
. 

. 2 12+ 26 
Ca (Mg,Fe) Si 0 (OH) = 20*2+( )5+14*8+8*22+9*2 

2 5 8 22 2 
= 40+95+ 112+ 176+ 18 = 441 
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106. K°,¥paihn J~JLr¥•7] 
720+646+622 1988 

106+610+4=720=360*2=36*20; 2 =-2-= 994 

Pa66a }TaMyp ~ ~ = 646{202· .. ········· .. ~-:;...,.' __ 
A r 44 3............ ._;;,.,_;u .Jf JI-naHT -. 
Arr-hmiqrn ....... 622 ........ u ~· 1 

11..o 
101°55'+30°=78°5'+53°50'· 

69°10'=38°1Jl'+3 l 0. ' 
682 

31±30 ={ 1; 646i-36 ={610; 

4304+610=4914=54*91 

1836=108*17; 

108*17+19*8=1836+152=1988; 682= .,~~' 

{
1304 {5608 = 701 *8 

682±622 = 60 ; 4304± 1304 = 3000 = 50*60 

c101= W',J) 
4304+106=4410=441*10; (701 ). 640+6=646; 

55847 847 ....0 {393 786=393*2 
Fe · 26 ..... 550= 1.54=tg5t ; 223±170= 53 ; 53*2 = 106 ; 

-Arr-xa,n;H,n: ~~t 
K,anaM= 170- -f,..;· 
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M¥11bill e1i AphICT~lH 6an apKbIJibl :mi6epiJ1n.::11 11aiira:-.16ap 

c;WCMLl,CMeci LI.CH TyciHYI'e 6omtLI,b!. b¥:PbllllTap )f(af"b!H aJ!bll1 

1<apaifbII<. An.LlhIMeH TeMipre 6ai1naHbICThr: 646 = TeMip = TaMyp 

= An-xa,L(I1.Ll = 31+26 = 57. Oehl caH)J.ap)J.bI ylllKin,L(eH I<apan 

Kepiai1 646 caHra I<apcbr )KaTI<aH 6¥pbilll 57. On 03 19*3 eKeHi 

eCTe 6oncbrn. EKimui )l{aFbIHaH TeMip.Llia aTOM)J.bII\ Ca.JJMaFbIH eKi 

6enin, ecen lllhIFapaMhI3: 

847 0 
550 = 1.54 = tg57 

Con 6¥pbilllI<a KeJI.L(iK. lllbIHbI 6eTiHe TyCKeH )l{~He oHaH 

IIIaFbIJibICbIII lllbIKJ<:aH 6¥pbrlll 57°. Olinal{bI3. :OacI<a 6¥pbilllTapbI 

Map:ll<aH K03 6¥pbllllTapbIMeH, ;::iym1e 6¥pbllllTapbIMeH I<a6bICa,L(bl. 

TaFbI 6ip-eKi )l{aaa MaFJI¥MaT: 

1988 = 1836+152 = 1836+19*8 

223+ 170 = 393 

YlllKiJI,L(iH, attHaJia Cbl3b1Fbl npOTOH caHbIHa 19*8 = 38*4 OH TOFbl3 

caHbIH ceri1 ecenerr I\OCI<:aHrn TeH,. An-MYMH)'H caHhI (23-cype) 

}\aJiaM caHbIHa (170) I<:OChIJICa 6011a,L(bl )l{eTi MeTaJI caHbI: 

223+ 170 = 393 = 26+29+47+50+79+80+82 

TaMallla caH,Llap,LlbIH. M¥nK111a ce6e6i rreciHeH 6emini. .. 0HhIH. 

eri3 TyPi 6ac 6arn caHhI: 393*2 = 786. TaFhI 6ip TaMallla caH: 

4410+4304 ={8714 = 4914+3800 
- ' 106 

llihIH)J,hII<:TbI 6inyllli Annah. CaHChI3 TaH,6a. 

TAMAIIIA I>IP MhICAJI 

KeKTep MeH )l{ep,Lleri e1iHiH. H¥PbIH T;::iH.ipiM TaMallla KepKeM, 

attl\bIH Mhrcan,LlapMeH TyciH.Llipe,Lli. On H¥P K,yh1c illliH.Lle )l{apbII\ 
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Cblll)\bJ. On )Kap1>1K ;:)llllCK irniHJ\e. C>i!HCK 6ei1He imKy;\aH )!quuu,n 
[24, 35] \Jj cJ::0 '2lll.Jol d3'2l'7' .::.J-5 [5lt'1111: "AJI-3Y/I<LnKy Kaa1rnha 
Kyy Ka6y''). OttaH ::ipi K,apali: "AJ1J1ah adruroapw ocimin .Mb1ca;1 
6epeoi" - .n:ereH. 5Irnrr: Ya aacap6y Arnrnhy An-aMcaJI n1mac11. 

[24, 35] J'-#~J<-,-J IJJo IJi rl.Jly JJullY 
Ocb1 Mxenere 6ip attK,bIH Mb1can-f)e~.n:e 10-cyperre "An

xa.n:u.n:TeH rrr6paT" .n:ereH epHeK KenTipeMi3. CoraH .l\OCbIMwa Tani 
6ip11ewe )!(aH:a MaFJI¥MaT KemipeMi3. 

Men.n:ip lllhIHhI ( ::iH:tteK) 6eTitte TiK 6arb1TiaH emuerett.n:e 6¥pb1rn 
57° rrett )!(apbII\ c::iyne TycipeTiH 6oncaK,, con c::iyne ::iiltteK 6eTiHeH 

0 rnaFbIJlbIChIII, ,U::JJI COJJ 57 6¥pbIIllrJeH lllbIFa,Ubl. )J;eMeK 6¥JI .n:a COJJ 
An-xa.n:11.n. caH,ll.bl (57) 6¥pblllITbI KepceTe.n.i. 5IFHII OHbIH: TeM!p 
MylllenepiHeH lllhIFaThIH 6¥phIIllK,a TeH: eKeHiH 6in.n:ipe.n:i: 

26 FesS.847. 
' 

847 0 
550 = 1.54 = tg57 

Oehl caHMeH (6¥PbilllMeH) 6ailnaHhICThI Mbrna.n:aif M::iniMeT 
ecTe 6onchrn: 

e(57+33)= 114+<56= 180=19*6+6*11 =6(19+11)=6*30=180 
2(114+66) = 228 ~ 180 

O,n;aH ::ipi: 

2(114+66) = 228+132 = 19*12+12*11=12(30) = 360 

M¥tt.n.a 19 6ac 6arn ::ipin catthI; 11 - AH: catth1; 10 - MyllleJI caHbI. 
OttaH )J{eTi )l(ypeK .n.ereH apa6llla TYCiHiKTep lllhIFa.ll.hI: ~t()KeTi), 
~()KypeK = eKeyiHiH: JJ.e caHJlhII\ (ca6ar) M::itti (K:ana6) 6ona.n:h1 
132. Ett.n;i 6ip M::icene ail:ThIJIFaH caH,l.J,bI 6yTiH TYPiHJJ.e )Ka3aMbI3, 
.si:rnn 154 - 6¥JI K,a;::u1M - ( 0vr= 154) .n:ereH ce3.n:iu Marna chi. 5Irnu 
OJI fopiHeH 6¥PhIH 6oJJFaH .n:ereH C03. .[(eMeK aJI)lbIMeH 6oJJFaH 
alIThIJlFaH H¥P· 21-cyperre )!(apbII\ c::iynettiH: 6ip 3aTTaH eKiHwi 
33TKa 0TKeH.n:e 6¥pbIJIYbI -1\HCaIObl - CblHYbI KepceTinreH (yCTittri 
llleH.6ep ). 0Hna )KapbII\ ()!() aya.n:att cyrn eTe.n:i. TycKeH )KapbIK 
6¥pbIWbI a, cy;i,a 6¥PWIFaH 6¥pbIW B. n¥JI 6¥pbillITap Mbrna.n:ati 
60.lJbm lllbIFa~hl: 
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(/ 4 . . () ' 
-=-= sm a== sm53 8 · 
R 5 ' 

CirnycTap K:aTbIChI 6ona.n;hi: 

sin a 4 
-.- = -= 1.333 
smB 3 

b 3 . . 360 ' -=-=smB~ 52 
R 5 

sm a o , 
HeMece: cos a= tg a = tg53 8 = 1.333 = ncy . 

n¥JI cy.n;bll-1, )KapbII\ c::iyne ChIHLl.hIPJ KepceTKirni. AiiThIJIFaH yrnKiJI 

5enrini bI.n;phIC yrnKini: 32+42 = 5 . On OHhm eciMi - HhICIIhI aTbI 

Macanacrrett 6aiinattbICThI tt::ipce. 8iiTKetti yrnKin, TepTKyn, 6ecKyn 

(3, 4, 5) ocbI catt .n;ymie K.¥payrnhI 6acK:a 6ec TeKTiH: 6eiittecitt 

5epeTiH TY3Y Kerr )KaI\TbIJiap.n;hIH )Kal\ 6eH:Heci. 

Oehl catt.n;ap eKittrni )KaFhIHaH MyUien ~ce.futte rypa Kene.n;i: 

3+4+5 = 12. Con ce6emi 21-cypeT Myrnen 6ay aTaJILl.hL CotthIMeH 

K<u:.ap_on )Ki6eK )Kinnett, )KbIJI Maycb1M.n;apb1MeH 6ai1:JrntthICThI. 

2on 6alinaHbICTap.II;bI cypeT Typitt.n;e, caH Typitt.n;e .n;::inen.n;eyre 

fblpbICTbII\. 

AHLl.hII-J,, Kytttti1-1,, :>1<:¥nLJ.hl3L1.ap.n;b11-1, acrratt.n;a K:aii 6aFhITTa )K::lHe 

KaH):i;aH: fo1iKTe T¥PFaHblH 9JIIlley 6apJiblI\ FbIJiblM aTayJihlHbII-1, 

5achI. 

Oehl K:arn.IJ,aHbI TyciH.n;ipy yUiiH 2 l-cyperri1-1, ycTi1-1,ri rne1-1,6epitti1-1, 

)tt, )K<fl\ UieKecitte K:apa1-1,hl3. Ott.IJ,a ~JILl.hl3 6enrici 6achIH.IJ,a T¥PFaH 

riK CbipbII\aT = "a". T¥T arnUihI .n;en 6ineiiiK. OttbI )l{ep MeH KeK 

lpacbIH )KaJIFaCTblpFaH b0HTepeK MaFbiHaCblH .IJ,a TycitteJiiK. 

)n )l{ep 6eTitteH, ::icipece )KaTbII\ )Ka3hII\ cy 6eTitteH K:aparntt.n;a 

1cnatt.n;aFb1 Uib1paK:TbII-J, 611iKTiri. Kytt.IJ,i3 6onaThIH 6onca on Kytttti1-1, 

m3i, OHhII-J, Kene1-1,Keci )Kepre ( cy 6eTitte) Tyce.n;i. Con CbiphII\ThIH 03 

rnne1-1,Kecitte K:aTbIChI K:a3ipri FblJihlMLl.a Teiittrettc aTaJia.IJ,bI, OHhIH 
- a 
)¥PhIUihI a, ~FHH: tga =AT. 

Apa6rna OHhlH aTbI 3iJI .bJ, ~FHH Kene1-1,Ke. An K,apayhlJI CbipbII\ThIH 

n hr M H c a JI e (Te 6 e H) ( i" U" J •) . C H Hy c s i n =Jf a pa 6 rn a 

>1<116 ()Ktty6) Clf.J'-:-'-(lf'-:-' ()KeKerne-Ke6Uie Typnepi). Oehl TycittiKTi1-1, 

IIbil\I\aHbl )K9HiH.IJ,e, OHbII-1, aThI, 3aTbI, TeopeMaCbl )J.rnHiH.IJ,e M::lJiiMeT 

<CJITipeMI3. 
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jt ................ 786 

MyweJr 6ay-)l{i6cK T¥T Yw Apbrc l)o6 ~y' 

)Keri 132~~7.; Yw 1031 .::,_;.;. 0H570/-"IO; TepT273E-''4;Eec700q-"5; 

a 4 o 
Hen 370 _,....,. O; 3+7=10; a=4; s=3; R=5; ]i=5= sin53 8'; 

b 3 0 
R.=s= sin36 52'; 

={1304= 1070+304 { 1070= .:::.L:a 
1031±273 758 ; 700.±370= 630=90*7 

304=19*16; 758+382=1140=19*60; 53°8'-45°=8°8'; 8°8'=488'=61*8; 107- 88-

sin5308' 0.8 . O ,_ . /o-f ~ Y' 
sin36052~o:6= 1.333 n, tg53 8 -l.333=ncy, ii ~.ii..:. 

3
2 

+4
2

+5
2
=9+16+25=50; 45+60+75=180=15(3+4+5) = 15*12 

' 

)l{aHapb1c ... 312-5; .6eKapb1c ... 213-5; AKapb1c ... 
1 
/4-5 {15 

j5608=701*8 {195 .......... ~ 
4304±J304~l 3000=50*60; 806+195=1001; 107±88= 19 ............ 19 .. 

21-cypeT. 
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AJtUbIMeH ocb1 cu11yc myci11izi11 anraw pcT Fb!JlbIMta eHri3reII, 
oHbII( :nbII!, TeopeMacbIH ue1Jc0 e11 0.7-C/Japauu. 01rnH 6¥pbm rpcKTCH 

1<enreH M¥pa xop.n.a (rneK) Tycittiri ca.n.aK:Thill )!(i6i MaFhrnacbrn.n.a. 

An coHhill K:al\ )!(apTbIChIH raHa anbm, OHhI acrraH IllbipaFbIHhIH., 
6acK:a 611iK emney.n.itt: enrneyirni peTitt.n.e anratt an-<Dapa611. 

M¥tthill ap )!(aFbIH)l.a 30p MaFhIHa )!(aTbip. Mb1Canb1 rnett:6ep.n.iH. 

epiciH 6ip .nerr ancal\, ott.na CbipbII\Tbill e3i enrneyirn 6onhm 
IIIbIFa)l.hI:~ = a = sin a. OcbI.IJ,a:H 6apnhII\ yrnKin enrney tteri3iH 
:>KacanMal\. -¥p11roH0MeTp115I Macanac - hatt.n.ac (reoMeTpI-rn) T)'Mal\. 

8n-<Dapa611.n.itt: c11ttyc (:arn6) TeopeMaCbIH Kett: TYCiHreH a.n.aM 6in 
M~cenere TOI\Tatt.IJ,hl. On Mhrnay: "C11ttycTbIH. I<apcb1 Ch13hIK,l\a 

K:aTbIChI rnett:6ep KeprirniHe Tett: T¥Pal\ThI catt": 

sin a = sin B = sin C = 2R 
f b c 

OcbIHhI K,on.n.attraH a.naM yruKin.niH. 6apnhII\ enrneyirniH 6ine.n.i. 
oi3.IJ,itt: )!(0FapbI.IJ,a KeJITipreH )!(apbll\ c~yne CbIHY 3al{bl OCbl 

TeopeMaHblll 6ip Typi 6onhm rn6brna.IJ,bl. 0Hhl 21-cyperreH Tycitty 

OH,att. 
D¥JI ~.n.iCTiH. ap )!(aFbIH)l.a Kytt caraTbIH )!(acay, TYCTiK ChI3hIK -

Mep11.n.11aH ai1b1py, acrraHHbIH. )!(~He )l{ep 6eTiHiH. KapTaCbIH )!(acay, 
KH6na attbipy TaFbl COJI CH51K,Tbl M~cene TOJiblTI )!(aTblp. 

Kytt 6aTK,aH cott, Tyttri yal\Tap.na Kene1-1,Ke emney ~.nici AH.ra, 

6acK,a )!(¥JI.1l.hl3.IJ,apra l\OJI.IJ,aHbIJia.IJ,bI. Ott.na TeK MeTaJI)l.aH - l\Ona.naH 
:>KacanFaH )l.;)JI.IJ,i acrrarrTap l\OJI.IJ,aHa.IJ,bI. 0HbIH. aTbI acmpo1m6ua, 

zpeKUte acmpo11 - ;;1qu10b13, na6e - mymy, fl8J-/U ;;1cynObl3 mymK,blUl. 

Ocb1 ce3.nitt: Heri3i T¥T aralllhIHaH IIIbII\l\aH ceKiJI.n.i. Mb1caJ1hl 

T¥'fap, T¥Tl\a, T¥Tl\hilll, l\hIIIIl\alll MaFbrnacbIH)l.a. "Kytt T¥TbIJI.1l.bI", 
"Arr T¥ThIJ1).J.b1" 6ap rni1. Eacl\allla atiTI<aH.na ~p6ip KepeK opbIHHhIH. 
- 3aTibill KaJITihIH ai1:b1py, OHhI T¥TY - ¥CTay MaFhIHaCbIH.IJ,a. T¥T 
aFaIIIbl - )l{i6eK aralllbl, )Kill aralllbl. 0CbI)l.aH Kenirr CI1HYCTbIH, 

)KbJ6 ()!(b!TI) (i::;:t,?'-:-l)'aTaJIYbI lllbIFaTbIH ceKiJI)l.i. 5.IFHI1 aralll 6acbIHaH 
)K¥JI,D;hI3.IJ,aH TycKeH c~yJie 6ei1He )l<i6eK )!(in ChIH,D;hI )!(epre 
C03h1Jla.IJ,bl. 

D¥JI M~cene Teritt.n.e MbICbip FMhIM.n.apbIHhIH. apK:aH hatt.nacbI 
MeH, 51FHI1 apl\aH ()l<irr) reoMeTpI151ChIMeH 6ai1naHhICa.IJ,hI. 

fhrnhIM Tap11xhrn,n;a Mhrna.n.aif TycittiK 6ap. EpTe 3aMatt.n.a 

reoMeTp115I FbIJihIMhIHhIH. tteri3iH canraH eJ1.n.iH. 6ipi MbICbip 

(EnmeT) FhIJihIMJJ.apbI 12 Mylllen caHbIH 6enriJ1ey yrniH, rneH.6ep.n.i 
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12 0t1:1v y111i11 l"\:libih:I~Lff~lH apK~l!Ubl 12 iKcp;lCll ryiiiitl,Cll, CO!lbl 
yrn K<HbIKh~a Kcpre11 cKcH :1cihi. Cu1ua 6ipi11uri-ci-:i1n11i Ka3blI~ 

apa~i,1 3 0unweK, eKittwi-ywi1-1 Ka3bII\ apacbI 4 6enweK, ywi1-1wi-
6ipi1-1wi Ka3bII\ apacbI 5 60.rnneK 6onbm WbIKl\aH. Co1-1.1w 3, 4, 5 
ca1-1napb1 12 .\1ywe11 Iq'.paFaH;i,a 03..'l,epi eKire 60nittreH. 0HhIH. 
6ipi TiK 6¥PbIW iqrpywb!Jrnp. 5mm: 3+4 = 7; eKiHwici onapLJ:bII--l 
¥WTapbIH )K3JIFaCTbipyrubI 5. 

CoHbil\leH 7 xaT }Kep MeH KeK, 5 acnaH;1hIK caH. ~FHII 1'amemawp 
CbipbIF - I\bip11ap :iK;rne zunomeH_rJa yaTap-weK. :5¥JI 6enrini 
MbICbip yrnKini-bl.uphIC ywKi11i (Macanac - i"-.::.,j..::.., ). 011 21-cyperriH. 
acTbII-l.FhI weH:6epi1-1µ:e. 011 weH:6ep i\tywenniK 12 6eniHreH. On 
Mywen.LJ.ep peTi caHMeH KepceTinreH (1, 2... 12 ). 0HbIH. iwi1-1ne 
bbphIC yuIKi.TJi eKi TY8JJ,e caJibIHFaH: 6ipeyi )I<a3bll\T3 TiK O:f.-rpbIW 
OHbII-1. 6¥pblllITapbI: 36 52'+53°8'+900 = 1800, :iK3f\TapbI: 3+4-i-5 = 
12. EKi1-1wici .llOManaf\ non - map- ccpepa - I\¥PaT 6eTiHe caJibIHFaH. 
0HbIH: 6+rpbIWTapb1 3-i\iywen.ue 45°. 7-Mywen.ue 75°, 10-Mymen.ne 
60°. ~FHH 60.TJa.llhl: 

45+75+60 = 180 = 15(3-i-4..!-5) = 15*12. 
:5¥JI eKi ywKin KdMin TOJihIK 10 cattbIH1la ~ryrnen11e Ke3.necKeH. 

On 6i3we 1 O-MyrneJ1 TayhII\ :iKb!J1bI, apa6wa )l{a;J,u ( C epKe attbl ). 
TayhII\ - R¥c - ~TJ1lhl3 .\Ianrnachm11a. }Kamr - KeK cepKe Kofi 
6aCTarn1-1 Kecel\t. :5¥Jiap.uL1 olinarn1-1.::i:a Ka3ah,1bIH.: ATihmTap eprerici 
ecKe Tyce;J,i. On 6acf\a l\OHFaH 6aKhIT l\Ott! MyrneJI ywKi,1 6acb1 
3 - EapbIC :iKbL'lbIHaH 6acrana;J,bl (Apa6wa )l{ay3n - Eri3 ailh1). 
0HbIH: eKiHwi 6+rpbIWhI 7-Mywen - }KhEIKhI (apa6wa alibi r..fmaH 
- Tapa3bI). EKeyi KOChIJIFaH.:::ia 60.1a;:ib1 TO.TJhIK ca1-1: 3..l-7 = 10. 

M¥HbI Kariatt Tyci1-1y KepeK? 0~1 :ro:ettitt.ne 3-cyperreH f\apaH.h!3. 
Orntt :ro:aH:a.uaH KOCa~rhn .\1ywen 6ay. )l{e6eK T¥T, yw ApLIC 
:IK0HIH;J.e. 

I\,a3aK.llla 6ay, 6y, 6aiinay, 6enney. 6en6ay ..=1ereH c03.nep 12 W{Wenre 
Typa Kene.11i. l\1L1Ca'lb1 A.1TbI f\aHaT yl1.::r,il{ 6en6eyi 1-1e:-.1ece 12 6ayb1 
):'PY ;iereH CII~f\ThI 12 A6al\ ;J,ereH c1rnKTbI TycittiK: lle'.\1eK 6+1 6i3;:ie 
eiKen11eH 6ap 1-10pce. )Ki6eK T+T ;J.ereH cene EniHeH e3i 6e.1riJ1i 
T¥T arnwhI :ro:i6eK iq::phn arawhr. JKi6eK 6onca on el{ Kacueni 'Kirr. 
)]e.\1eK T~{T araruTbIH: 6acbrnaH WhIFbm :ro:epre JKanFaCKaH c~yne 
6di1-1e ::-Ki6eK JKin ( co.1 c1rnyc ), nrnoreHy3a. Apa6wa OHhU( yamap 
- we,,_- 6onFaH.J.a, OH ::-Kep '.\1eH KeKTl :ro:aJifaCTbipFaH. yH.J.ecTipreH 
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iI\in. Apa6rna )Ki6eKTi f(hn .ilCii..Qi. Co11D.a f(hn )l{i6eK µcreH )f-ci6cK

iKi6eK 60ilhlll UJblFa}!hl. 

hl,n,pbIC yuIKiJI 6acbI 3-Mywe11 - EapbIC - T¥PaH :f(a1<,rracbIHbIH: OH: 

6ocarncb1-6ac 6apMal\ (2-cypeT). Co11)laFbI 6ac 6apMal\ :f(aK:rraHhIH: 

con 6ocarnch1. 0HhIH: Keri Attl\bl3 - CyH6i11e - E11Kew, ~FHH gy1111e 

I\bl3 - )l{i6eK. )l{i6eKTi I(hI3 )lerr a11cal\ OHbIH: caH.llbII\ MdHi 107. 

EKiHwi rratt)laJibl l\aCHeTTi ¥pbll11 - 6a11 J\¥PTbI... HaXblJI ucJ = 88 = 
62+ 26. OcbI eKeyiH K.OcaMhI3: 

I 07+88 = {195
····· 

- 19 ..... . 

19-cype MapHH ( ;:iy;me aHa) (f(bI3 AHa), 195 - KahMFC - cclo(.j~, 

oHbIH: M¥1\aTTarnThI. OcbI caHJJ,hI 0, 3, 4, 5, 7, 10 caHJJ,apbIHbIH: 

apa6wa aTay M::JHAepiH aJihIII, co11ap,llaH Kerr MaFHanaprn Ke3 

)Ki6epeMi3. 011apJJ,bI 21-cyperreH Kepyre 6011a)lhl. Ocb1MeH 

6ai111aHbICTbI :f(a.JaK. XaJil\bIHhIH: ::iyn11e aHaCbI Au~bl30bl ecKe aJihIII, 

oHaH TaparnH yw Apb1cmb1 KepcerriK: 

AKaphIC (A)- AH:, EeK AphIC- Attl\hI3 (E), )l{aH Aphrc- lllo11rraH 

()!(). 011ap.llbIH: Myrne11µepi MeH KeKrepi 6011aJJ,hI yrn 6ec. 

15 = (1 +4 )+(3+ 2)+5 = 5+5+5 = 15 

0HaH 15* 12 = 180. :f(bICK.acbIH aiirn:aHJJ,a 6i3.lliH: :f(a3aK. XaJil\bIHhIH: 

eTe epTe 3aMaHJJ,apJJ,aH l\aJIFaH MgJJ,eHH M¥paCbI )l(OFaphI 6011raH. 

CoHbI ;:ipi K:apaii JJ,aMbITY KepeK. 

XaJII(hIMbI3Fa A1111ah 6aJ<bIT 6epciH, rny6a, rny¢hII\ 6epciH. 

AMMH ! An11ahrn wyKip ! 
8p H::ipce T::iH:ipiHiH: ::iMipiMeH 6011Mal\. Kerne rnHa Tal\hiphIIITbI 

6iTipreHJJ,eH 6oJIFaH eJJ,iM. 83iM Chlpl\aTIIblH. 8pi K:apatt )l(a.JYFa 
. . . 

rnaMaM )KOK, CCKIJI)J,J eµ;i. 

EyriH )f(al{aJJ,aH oHnap Kenirr, M::iceneHi )f(aJJraCTbipYFa zypa KeJI)li. 

>KanraCTbl )la. 0HhI-Eri3 .uoc aTa.UhlK. 

ErB )l,OC 

Y rniHwi Myrne11 Eaph1c (EeK apbIC) apa6rna ai1 aThI )Kay3a - Eri3. 

JChI 6¥pbIW - Eac 6apMaI<: T¥paH :f(aK:rracbIHhIH: OH: 6ocarachr. 

JHhI 0Tpap - ct>apa6 MaFhrnacbrH.L(a aJiaMbI3. ct>apa6ThIH: caH.UhIK 
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i\l~)(ti 284 = 71 *4. oyJI Call Fyrpa.z:i; (Alil\bl3-EKiHwi KOK )K'{JlJJ,bl'3hl 
- bl;i_pb1c >1.;:y11;11_,nb1) 6c11 ca11w1c (284 = t.bl.J..i). CoHbIMCH Kamp 

eKimui 6ocarn.n.a ( eKimni 6ac 6apMaK,Ta) AH: aTbI apa6rna CyH6ine 
.(EHKelli - K,bI3) (Myrueni )l(brnaH), CaHbl COHbIK )l{apTbICbI:142 = 
71*2 

284 caHbIHbIK e)Ken,11.eH 6enrini .n.ocbI 220 caH. EKeyiH K,ocaMbI3: 

284 2 ={504=24*12 
±2 0 64 = 82 

Xal\TbIK yH:i An-6aiIT KaF6a caHbI .na OCbIH)J.aii: An+EaiiT = 412 
(IJ..,..il,?w, KaF6a = 92 ..clol,?0"') 6ona,z:i;b1: 412+92 = 504. Oehl eri3 
()l(ay3a) ,[(OCTbI I\OCaMbI3: 

284+220+412+92 = 1008 

OrnH Eri3 a.R.nr ceri3 I\OCaMbI3. I16pahMMHiK rnpT rny+J\¥CbIHbIK 
caHbI OCbIFaH Kene.z:i;i: 

K.¥c (.b'-:?Y 219) = rnHp, my ( e;:YJ= 95)-)l(H6an 6ona,z:i;br 219+ 35 
= 254. OttbI rnpTKe eceneiiMi3, 6ona,11.br Eri3 ,11.oc caHbI 504*2 = 
1008. 0FaH I\OCaMbI3 8, 6ona,[(bI: 

1008+8 = 1016 = 254*4 

I16pahHM caHbIH TOJibII\ apa6rna aJICal\ 6oJia,[(bI: TepT - ap6a8 
(273 = IJ-:-lt) Kyc+Tay = 254; 6ona,11.b1: 

273+254 ={
527 

- 19 

AH:brpMaChI 6ac 6arn caHbI 19. I\ocbIH,[(bIChI: 527 eKi Eri3 
()l(ay3a) ece.n.e 6ona,z:i;hr: 527*2 =1054 ... TaMarna caH ... 0Hbl 6brnaH: 
)Ka3aMbI3: 

622+432 = 622+54*4 = 622+ 108*2 = 1054 

OH:nan I\apaKbI3. I1cnaMHhIK ecen 6acb1, Att.n;hIK 6acbr, xaI(TbIK 
6achI. .[(ocThII\ catt.z:i;ap T¥paH K.al\nachrn,z:i;a: 
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(62+26)5+71*8=440+568 = 1008 .c: 504*2 

440-l16pahttM MaK:aMhIH: 5!3*264 = 440. Onap ceri3,n:ep 6¥pbIH 
6ipre 6onrnH: 71 *8 = 568. TaFhI 6ip H¥C1<a: 8(71 +54) = 125*8 = 
1000. 8nicp CaH, OHhll{ )l(aITFaChI: 

(71-54)8 = 17*8 = 136. 

0HaH lllhIFa.D:hI: 

1836-(71-54)8 +47 = 540 = 54*10 
11 

0HaH lllbIFa,n:bI: 

1836+71*8+47*4= 1836+4(142+47)= 1836+4(142+47)=54*48=2592 
l\aMap*1<aihanaMa 48 (cf'= xM) 1836 rrpoTOH caHhI ~ymrn 

YIIIKin.n:eH rn6brnrnH: 153* 12 = 1836. Apa6rna yrn= canac = wJlw= 
1031, rnpT ap6aF = ap6aF = 1.JYt = 273 6ona,n:hl: 

1304 . 
1031±273 = 758 (Ap6aF e31 yrn KyH: 91*3=273). 

E¥JI caH,n:hI 6hmaif )l(a3aMhI3: 

1070+19*16 = 1070+304 = 1304 

Eec = 700, Hen= 370; 700+370 = 1070.......... (5+0 ) 

1070 -1I,n:phIC caHhI - ynIKin (Macanac 1070 = f'oJ.!.i). 

758+382 = 1140 = 19*60. 

Oehl caH,n:hI (1304) xam1cpanap caHhIMeH K:OCaMhI3: 

4304 1304 
={5608 = 701 *8 (paTKa) 

± 3000 = 50*60 
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TaFbI 6ip /Kanrnc: T'l'T c:J.Hbll-13.H "'MbIH 6ip TYH" WbitaJlbI. .. 

806+107+88 = 806+195 = 1001 

Eip epHeK: 

8(71+54) = 1000 = 618+382 

1000+807 = 1001 +806 = 1807 

807 Orpap (<I>apa6) 

807+284 = 1091 (paMa:mH ..Jf'lJ.4lu) 

619 - HMflH caHhI ( rnpa31>1 = 619) 
AphICTaH EanT1>IH. T¥PaHrn ~Kenrett ttcnaMR c~neMi oc1>rn,nai1:. 

OH:nan K;apaH.1>I3. Moii1>rn can1>m oiinau1>13. FarrbIJJ)],hII\Ta 6onMal(bI3! 

AMMH! 

Tar1>1 6ip ce3. FanaMHhill xaMJl.hl caHac1>1: 

1836+52 = 1888 = 236*8 
236+382 = 618 
382+618 = 1000 

54 I<;aMap, 91 - lllaMctt 

54*91=4914 
4914=1807*2+1300 = 3614+52*25 

1; ~I= 25-4 = 21; sin 23°35'; 23°35'=1415'; 1415±195 = ~~~~ 
161+19=180; 610*2; 

4914=4304+610. 

") 

21-=441-
T¥paH 1<al\anacbI. Fa)Ka6tt 3aT o:Hnacaii1>1K;! 

YUIKin catthI: 1031 +273+700=2004. 
Oran l\OCaMhB: 2004+92*25=4304. 
D¥PhlWTapbI: 36°52'+ 19°28'=56°20'; 
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Arrnahra rnyKip. I1cnaMra Kai1b1pnb1 6oncbrn! AMHH! illhIH.L\bIKTbI 
6inywi Annah. f\aTe )f(epiMe KernipiM CT Pa66bIM. 

,l.J,OCTbll\TbIH, 6ip ynKeHi - bl.n:pbIC rrai1raM6ap MCH nepirnTeJiep 
apachrn.n:a 6onraH. 

hl,ll,PhlC )KaHE IIEPIIDTEJIEP 

fhIJibIM )f(OJihIH KYFaH bl.n:pbrc rrai:fFaM6ap.n:h1H, H¥p.n:aH )f(apanratt 
nepirnTenepMeH .n:oc 6onyhrna Tepett, Cbip )f(aTbip. Ta6HraTibI1l 
::ip Teri H¥p.n:aH Taparatt 6011ratt.n:a OHbI 3eprrereH a.n:aM IllbIH,[(bII<: 
:>KOJihrn.n:arbI a.n:aM con H¥P.n:aH )f(apanraH rrep1rnTenepre cory KepeK 
e.n:i. MiHe con Ke3.n:ecy, con .n:ocrncy 6onraH. CTepirnTenep Ken. 
Orrap.n:bill caHbIH Annah 6ine.n:i. Conap.n:brH: irniH.n:eri Pa66brMa eH, 
:>KaI<:bIH ¥JibI nepirnTe )l(e6paHbIJI, OHaH KC.HiH, cbipeH:in, MeKaHJI, 
I1cpaqmrr. Oehl rnpT ¥JibII\ rrepirnTenep.n:iH: Heri3ri Mitt.n:eTiH ¥Jibrnap 
6hrnaH: aTaH,[(bI: )l(e6paHbIJl )f(CJI ueci, cbipeH:in -OT Heci, MeKaHJI 
- I\a3bIHa )f(ep Heci, I1cpaqmn - cy Hcci. 

bI.n:pbICTbIH: Heri3ri K,aCHeTTepi ( eHepi) naH:raM6apnap rnpHxhrn.n:a 
MhIHaJiap: naH:raM6apJibII\, )!(¥JI,[(bl3 faJibIMbI. )l(a3y- Cbl3Y raJibIMbl, 
KeMe )f(acay eHepi, corhIC canacbIH,[(afbI eHepnepi (!\¥pan )f(acay, 
aiiHa )f(acay T.6.), TOK.bIMa KHiM Tiry eHepi, M¥XaMMa.n: an-Mycrnqm 
(IJr~lS)AnnahhIHbIH: Xa6H6h1 (c..,..i'-:?'-:-') .n:en TaHy. AnnahbIHbIH, 
6ipniriH acnaH rH6paTbIHaH any. 

I\¥paH.n:a bl.n:pbrc naiiraM6ap )f(ettitt.n:e: "Kimanma8bl bf()pb1Cmb1 

eCKep. 8umKeHi OH UlblHUlblil 6ip 11Glt8CJM6ap eoi. 0Hbl :JIC08Gpbl 
opbrn2a KemepoiK" (19-cype, 56-57 a.HT). 

[ya a3KYP aJI-KHTa6H bl.n:pttca HHHahy K,aHa CH,[(,[(HI\a Ha6HH:Ma 
(56) ya pacparnahy MaKaHa rani1a(57)]. 

"OHbl )f(OFapbl opbIHFa KeTcp.n:iK" .n:ereH MTI\a ay.n:apMaillbI 
TYCiH.n:ipMe 6cpreH: "naH:raM6ap.rrbIK .n:ape)f(eciHe, Annahra · 
)f(aK,brn.n:ayra, )f(aHHaTI\a )f(atte KeKKC Illhrrapyra" (Xanttcpa AnTai1, 
309 6eT). 

I>i3.n:iH. oratt I\OCapbIMbI3 Cn.n:111<:a (L>""'..i',?i31) "rnbIHWbrn" .n:ercH 
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C03lli Tyci11y /K011i1uc OCbl CtnJlill bLlpblC /KOlllllJlC cpCKlllC 

aiiThlJIYbI, COJ1 apK:bIJlbl Ollhlll 11cpi111TCJ!Cjl\ICll )'Jib! .·lOCI hltbl, COJI 

yrniH OHbIH. )KOFapbl opb!I-IFa K0Tepinyi, M;:JI-J.riniK ¥Jlbl 6aFbITK:a 

)Keryi oi1:JrnH)J,bipaThIH H;:ipce. 8ttTKeHi 6acr<:a nai1FaM6apnap)J,a 

WbIHillbIJJ 60.TJFaH. )l{anFaHWbI na?lrnM6ap )!{01\. M¥H)J,aFbI 

bl.npbICTbIH. illbIHWLin,D,hIFbI AnnahLIHbIH: WLIH)J,LIK nett )!{apaTr<:att 

rnnaMbIH (KeK neH )!{ep,!1,i) 3eprrey.ne. On KiciHitt, con 3eprrey)J,i TeK 

ce3 )Ky3iH.ne eMec, OFaH TaJ-I:)J,aHy.na eMec, OHLI TiKene11 6al\LIJJay)J,a, 

enwey.ne, CLBy.na, OHbIH: 6ettHecitt, TaH:6acLIH )!{acay.na, OHLI 

r<:apTaCbIH cany)J,a. Con ywiH cornH apttan M¥Hapanap cany.na. 

ATal\TbI MbICLip (EnmeT) M¥ttapanapLIH ocLr MaFLma.na K:apay 

KepeK. EiJ.niH: )KOFapbI)J,aFLI 21-cyperreri . CLipLIK:-icTiK-6arnHa 

T¥T -M11can .nen OTbipFaHLIMLI3,D,LIH: eri: ipi Kyp.neni FbIMpa,LJ, Typi 

con M¥Hapanap-n11paMH)J,anap. 0H)J,a(1 acnatt M¥ttapacLr "K.oii 
K,blpbwzauda ", MeKCHKa,LJ,a 6onrnH. fpeKwe m1paMH,Ua - pyramis 

(pyramidos). Pyqa-nupa . .[l,eMeK orr acnaH WbrpaFbI - KyH. Corntt 

¥1\Cac rpeKwe acnaH aTbI nupattoMeTp, on KYH c;:iynecrmH: TapayLrn 

errweii.ui. 

Apa6 TiJJiH.ue n11paM11)J,a hapaM o.Jr- Kenwe Typi - ahpaM (l•.Jr). 

Xyp hapMtt (C.J.J".J?i.S) .uereH TyciHiK 6ap. 0HbI M¥Hapa TepeK .uen 

arnyrn 6ona,Uhl. )J,eMeK on 6i3)J,i1-i: E;:itiTepeK HeMece Ar<:TepeK (Xyp 

¢a3a) MaFLrnacLma Kene.ui. 5frmi T¥T arnwhma Kene.ui. Ett.D:i bl.upLrc 

nai1FaM6ap.ubIH: )K¥JI.ULI3.LJ.LIK aTbrna KeneiliK. hapMic •.)('LY HeMece 

An-hapMic . .[l,eMeK on MyHapwLr - KyH 6aFLIC MaFLIHaCLIH.LJ.a. 

KoMnacTLIH: ocLr ce3.ueH WbII\l\aHLI 6enrini. Eacr<:awa ai1Tr<:att)J,a con 

6¥pLIHFLI ~.LJ.bI3 T¥T-5!aCTpom16 MaFLII-!aCLI. Catthm Kenrett)J,e on 

A6aK:Ka Kene.ni ( OTTLII\). 

I\a3aK:wa )KLIJT 6acb1 TLIWKaH (Apa6wa XaMan-K,owKap ). h¥JI 
aTTLIH: aJILIHYhIH)J,a Teperi: M;:JH 6ap. TLIWI\aH iH Ka3hITI )Kepre KipeTiH 

)Kattyap. On KYHHiH. TyHri MeKetti )l{ep acTLI. )l{Lrn 6acLr KyHttia 

WhIFYLIHaH 6acTanrntt ecen Heri3ri. OttLIH an,ULIH)J,a )!(LIJJ 6acbr 

Aii.uaH 6acrnnrntt 6ony KepeK, ei1TKeHi Tyile Att)J,LIH: )KaHyapLI 

()Ken Ma51). 0HLIH: Te6J.1ciHe WLIFLITI, )!(LIJT 6acLI TbIWKmI 6oJIFaHLI. 

")l{L1n 6acLma rnnac" aaLI3hIH.LJ:a 6ap. El¥n eKi ecen KYHi 6yrittre 

L1,ei1itt r<:arnp Kcne )!(aTLip. 

T¥patt I\al\naCbJHLIH OH: 6ocaFaCbl nape )!(LJJ1bl. On AiiKLI3,UblH, -

f¥Tapa,UTLIH: -hapMicTiH: -bLTJ.pblCTbll{ )K¥.il,[(bl3 yrli. y nKeH ;:ine\1.ue 

on Eapc 6onca, OHLIH: yii imitt;:i:eri T¥1\LIM!J.LICL1 MbICbII\. Apa6wa 
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:\lbICbII\TbI -hap (•.J) )J,ettµ,i. "M" 0pirrin - Mep, 6enri )],err ancaK 
hap:--1, :\1bIChII\UJa MaFbIIJaCbIIIJla. On TbIWJ\aII al{ll,JIAbI, 5!FHJI KyH 
c::iyneciH 6al\b1J1att)J,bl. EKimui acrraH )K¥JI)J,bI3bIHa -f¥Tapa.LJ.I\a
hapMic-bI.1J,pb1c )K¥JI)J,bl3bIHa apHaJ1FaH aCblJ1 Tac aTbl MblCbll\ K03 
"faHhIH aJI-hap" )J,ett.LJ.i. 

Oi1narr I\apacatt.bl3 Fa)Kattbm cb1pnap alllb1J1a)J,bl. bI.LJ.pbICTbIH; 6ip 
ettepi TOl\bIMa KHiM Tiry e,n,i rni1. On TOI\hIMaHhIH. )Ki6i 1<,ai1JJ,aH. On 
T¥TTaH, ~ffHI1 )Ki6eK K.¥PT arawhrnaH. D¥JI apa)J,a T¥T )K¥JI,D,hI3 TYTY 
raHa eMec, "a6potthIJ{[(hI )Karr" MaFbIHaCbIH )J,a Kene;:i:i. 

b{)J,pbICTbIH. rpeKwe att.bl3,D,hII\ aThI ToT. ,l.I;eMeK ocbr T¥T-TOT 
6ip MaFbIHa,n,a 6ony KepeK. AtthlpMaCbl HCJiaM FaJihIM)J,apbl OHhl' 
T~:rn:ipittitt. )KapaTI\aH rn6ttraT whIH,D,hIFhIH 1eprreyllli rraH:raM6ap 
)J,en 6ine.ni. fpeKTep att.h13hIH)J,a OHhl Kerr rntt.ipniK ¥f'hIMra 
IIIaTaCTblpFaH. 

21-cyperreH Kdi6ip Mhrcan.nap KemipeMi3. 
CH.D.HI\a = 205-lllhIHlllhIJI 
haH)J,ac = 119-reoMeTp (apa) 

20 119 
= 324 = 54*6 = 108*3 

5± [ 96 = 48*2 

K:ai1rnnaHMhilll kaMap - anThI AH:, = c:iaxM = 48( 40-46-cypenep 
M¥I<arrararrapb1). 

t
s : I= 64-16 = 48; 132-)KeTi CH6aF. 

0Ha lllJFa.LJ.bl 48*7=336-An-hapMic b{)J,pbICThIH. )K¥JI.1J,hl3 HhICrrbI 
aTbI. 0HhIH. eKiHllli HhrcrrhICbI Macnac YlllKiJI = ~w~ = 1070. 

On 6ec neH HeJI caHbIHaH lllhIFa)J,bI. 700+ 370 = 1070. bfophICThIH. 
6eT TaCbI 3YMPY.D. - = ~ .J.:i251. Ochr caH)J,hI I\OCaMbl3 T¥T caHbIHa, 
6ona)J,b1: 

'1057 = 246+11+318+382 
806±251 

=l 555 = 111*5=37*15 

T epT nepilllTe att.napbI lllbIFa,n,br. ,Il,eMeK M¥HaplllbI )J,OCTbIH. 
6acbrna me 1<,oi1raH )J,OCTapbI conap 6onap!? EKiHllli caH)J,a caHaT 
(3 7), me (15) caH.LJ.apbr. Con caH epKelll ( caHaM (.)"()~= 151) caHbI: 
151*7=1057 EaI<apa cypeci (xa)J,11c ). 
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bln.pbIC Tacb1:-.1cH Kar6aIIbII~ Kapa TacbI Tal\tawa 6ailsrn11b1cTa 
. . 

CKClllH iKOrapbl}la 1rnpniK.: 

-{564 = 47*12 = 94*6. 
313±251 - 62 ' 

.HFHH 47-KyMic -AH: MeTaJihI, pacyn Annah cypeci, 94-3aM-3aM. 62-
T¥paH KaKrrn caHhI. 620-TypiK caHbI. 

Con 3YMPY.II. (tt:3YMPY.LJ:) TaCThIH, XMMH.HJibIK (MttHepan,nhIH,) caHbI 
266 eKeHi attThIJI.LJ:hI. CoHhI )KeTi peT K.ai1rnnaraH cattra ( 48*7=336), 
An-hapMic (1Jo~v=336) catthrna I\OCaMbI3. 

{
602 

336±266 = 70; 

19-cypettiH, )l(HhIH caHhI 602, 70-An-Mttrap)K cypeci. 
Oi1:naH,hI3 bI,nphICThIH, rrepirnTe .nocrnphI rn.rrnH: ra)Katthmrnp,natt 

xa6ap 6epreH. 
Con An-hapMic (bI.upb1c) caHbIH aiIThrnraH T¥T (ToT) caHhIHa 

I(OCaMbI3: 

{
1142 

806±336 = 4 70. 

:0¥JI catt,nap ll 42-3ym<;apttatthIH caHbI, 4 70=4 7* IO - 4 7 KyMic 
caHbI, AiI MeTaJI caHbI, IIai1raM6apbIMhI3.LJ:bIH. cypeci K~MiJI 

(acrraH.LJ:hIK Typ.ue). 
bl.uphIC rrai1:raM6ap.UhIH, IllhIH.llhII\ M¥HapachI OChIH,nali. On 

raJiaMHhIH, ra)Katthm K¥PbIJib1c M¥f')KH3a M¥Hapacb1. OJI hatt.uac 
IIIbIH.LJ:hIK, HeMece IllhIH.LJ:hIK hatt.uac. 

Ocbr eKi ce3.uig caH,nhIK M~Hi: IllhIH.II.bIK - CH.II.HI<:a (V°~~I =205) 
haH.uac (ou..iv=l 19), eKeyi 6ona,nhr: 

-{324 = 54*6 = l 08*3 
205±119- 86 =43*2 , 

~IFHH Ambr Ali (I\al'vmp 54 ), xal( YIIIKini (I 08* 3). Mitte bl.npbICThIH, 
6ip HhICIIbI aTbI Macanac (ynmin) IIIhII\TbI: 1Jbl.J~31+310=341. 

EKittrui catt 86-cype An-TapHK (TYHI\arnp) (87 a.HT). 0HbIH, caHbI 
444-rnxyn ( wc_,J) 86+ 341+17=444 5lFHHTOfbl3 HOI\aTibIH,)KblJDK)1bI. 
OttbI J.I,a bI,npbIC 6imett 6ony KepeK. On I<:ai1Tanar-.ra )KeTiJiiK. 
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43*2=86=( 40+46). 

bl.D.phIC eciMi (l.:i.Jt,?u->=275). Oehl catt,LJ,hI rnxyn (:>KhIJI)l(y) )l(hIJI 
caHhrna K,ocaMhI3, 6ona,nhr: 

25725+275=26000=52*500. 

FanaMH xaM,UhI catthr= 520*50. 26-TeMip (6eciHiui KeK), 50-
K:anaH.hr-anThIHillhI K8K. 

On lllori:aH.-Map.D.yK, MylllTap11 -I0rrHTep-3eBc, 5.IFHH rpeK
pHM,Uep.uiri: 6¥T Mycitt T::iri:ipici. Om1Mrr K,O)l(aChI. AH.ttaJihIII 
Kenrett,ne J\¥patt,naFhI Fa6.uonna 3yanK,apHaHhIH.lJ.hI rpeK-pHM.D.eP. 
AneKcatt.up (EcKett.uip) MaKe)],OHCKHHre K:aJJaH. aH.ttaJJ.ZJ.bipca, M¥H.Ua 
.ua bl,nb1pb1c-T¥T naH.rnM6ap.D.hI onap fepMec-MepKyp11H. aThrMeH 
ToTK,a Teri:err, 3eBcTiH: MaH.a,naH TYFaH ¥JJhIHa ai1HaJI,UhipFaH. 
MaH.a YpKep.D.ili 6ip )!(¥JJ.lJ.hl3hI. ToFhICTa (rnxyn.ua) AH. MeH YpKep 
TOFhrca.uhr, Ke3,nece.ui- on A6aI<, on T¥T M¥Hapacbr. 

l\hICK,achrnaH attTK:att.ua Tdri:ipittiri: IllbIH,UbIK,IleH )l(apaTK:att 
Ta6HFaT FaJiaMbIH, OHhIH: FblJlblMH IllbIH,UblFblH )l(aJJFaH )l(OJI.D,aFbIJiap 
)l(aJIFaH aH:bl3Fa, Ken I\¥.D.aHJiblK .uittci3,UiKKe 6¥pFaH. b¥JJ I(03FaJlbIII 
OTbipFaH M::icene eTe Kyp.ueni TOnbrn )l(aTK,aH Mbican.uap 6ap. 

3yanK:apttattbIH caHhIH eKire 6eneMi3: 

3a = ::i1 = 700+1=701, anK,apttaHbIH =441 (an= 31, LJ.J~0=410, 
31 +410+441). 

n¥JJ eKi catt 6enrini 701-paTK:a-6ipre, An-K,apttattbIH I<OC Myi:fo, 
51FHH Tei-i:enic Mdceneci. Acnatt FbIJihIMbIHbIIi ::ininrreci OChI. KeihHri 
}\oc Mytti3 ce3ittiri: caH,D,hII< M::iHi T¥patt TaChrna Tei-i:. On ApbICTaH 
6arr. On T¥paH K,aK:rrachr, on acrraH Ky3eT1llici. On F¥rnpa.D, CbIH:aphI 
ct>apa6. On }\oc Myifo T¥paHHbIIi "8ri3xaH" aH:hI3bIHa ,D,::JJI Kene.D.i. 
3yanK,apttattbIH MeH "8ri3xatt" apacbIH )l(anrncTbipaThIH 6ip epHeK 
KenTipeMi3.: "8ri3xatt" apa61lla H¥CI<a,D,a A)'Fy31.Jt.Jj. 0HhIH: catthr 
1020=340*3. Ylll l\aMap: 

5(1142-1020) =4914-4304 
HeMece 

1142*5+4304=1020*5+4914 =10014. 

4914=54*91 (rrepilllTenep caHbI), 4304-xanttcllanap caHhI. 
M¥HbIH: fopitt TaJJ.D,ayrn opbIH Tap. 01<ylllbIJiap 83.D,epi oH:nattap. 

8ri3xatt (1020), T¥T (806), T¥patt me (441), Rl\YT (548). Ocb1 rnpT 
Tycm1KT1 )!rnnrncTbipaMbl3: 
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1020+441*2=806+548*2. 

0 mrn WbIFa;:J.hl: 

1020-806=(548-441)*2=214=107*2. 107- I\bI3 ()Ki6eK), 214-
)Kayhap-.uypH. 

l(oc 5!!\}'TI\a I\OCaMbl3 I\OC Map)KaH: 

2(548+50) =598*2=1l96=1142+54. 

,UocThII\ xamachI och1. )J,yttHe.ue ett; ap.ual\ThI H::lpce .n:ocThII\. 
,Uocrnp caHhI: l(aF6a caHbI- <I>apa6 caHhI: 

284+220=504=412+92. 

On bI.uphIC con ,n:ocTbII\ThIH; ett; )KOFaphI epKeIIIiH KepceTKeH. 
On rrailrnM6apbIMhI3.UhI Xa6H6 Amrnh ,n:ereH. Xa6H6 ( C::Y-?Y =22). 
22=11 *2. l(oc AiI .n:ocThII\TbIH; 6enrici. 

"Maxa66amne11 JK:apaml}aH aiJaM3ammbl. 

Ce11 iJe cyz"l o.'l AJIJlahHbl JICGHHaH mammi. 

AiJaM3ammbllf 6apiH cyil 6ayblpbuw iJen. 
JKa11e xal} JICOJlbl OCbl iJen aiJfoemmi ". 

(A6ail). 
"A.,wah CfU.MeK, ap CfllMeK, aOa'lt CfllMeK. 

¥1\tnblpap aOa.\tOblf}tnbllj UlblH eKeHiH ". 

(lifaK::lpiM). 
Eo!lWHOa J(az6aHbllj l\apa macbt 

Fa7aHHbl!f Al} mepezi M¥Hapacbt 
Ma112i.1iK }'-'lbl 6al}b1m Oa1f8b1Rbl coR 
J(a.HaH lllapu¢ co,7 JICORObllj :JICOJlOa~taCbl. 

E¥PblH Mi112e11 60.rnObz wepy 6acbz. 

Jlepiwmerzep oocmapbl, :J1CaH J1co.10acb1. 
Ap.MaH 6apwa aOaHOa coza11 ep2e11 

Fa.naitHbllj waM utb1pazb1 Mycma¢acbz. 

( 8n-MaIIIam1) 
Annahrn cattcbI3 IIIyKipniK, T;)y6a. l(aTeciH KeIII1p T::ltt;ipiM. 

lknaMFa rraiI,l],aCblH THri3. AMHH! 9/9-1994)1(. 

PAFbl~-1>¥PAI\ -F A.JIAMH lllhlPAI\ 

l\¥paH K::lpil'vrnitt: 13-cypecitt.ue, An-PaFbI.U (ttail3arnil) cypeciH,n:e 
M¥I\anarnT An-Mhlp, a5!T caHbI 43. 

0CblJiapµ,bI 6ip )lUIHarr I\05!JibII\: 
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3l+274 3l+240 
I -, + -'- ' 1 , - ( -, ') _) 305 I 271 ,--+.) - )_)_. 

Ocbr caH,11,ap.!lbIM ;;ip I<attcLICLIH,11,a TorrFaH cbrp. Arrrrah I<arraca 
coHaH 6ipHewe Mbrcan Kemipirr K,apai1MhI3. 

CypeHiH 6aCbIH.!la K.¥paHHhIK xaK,HK,aT TJMipi rnparrLrnaH 
TycipirrreH 3aT eKeHiH ecKepTe,11,i. 0HaH KettiH: "CeH,11,epre K.OPKY 
)l(JHe yMiTTypiH)le Ha)f{aFatt,11,hl KepceTirr, )f{aK6Lip TOrrhI 6¥JITTap,11,bI 
natt,11,a I(LIJJa.!lhI" (12 aH, ay,11,apMa Xanmpa Anrntt). 
. l\OPKY MeH yMiT KepceTKeH Ha)f{aFatt ce3,l1,epm1H Tyrr 
H¥CK.aChJ: "IJ'-:-l .Ji3 C.J ul.J .bl"'t \". M¥H.!la cype aThIH,11,aFhr paFhI.!l rreH 
6¥paI< 6ip MaFhIHa,l1,a-Hatt3aFatt. Oehl eKi C83.!liB caH,11,hII( MJHi:. 
302+274=576=242. FanaMH T;'lyniK (Mywen) caH rnaprnhr TYPiH,11,e!? 
Ottnarr K,apaKh13. FarraM,11,hI TOJIThipFaH corr Hatt3arni1 CHrrarrhr. 
Mµl.!la 6ipiHrni caH 302-6¥paK, K.¥paHHLIM epKern (151) cypeciHiB 
aTbIMeH TeH., TeK Heri3ri ;;ipirrTep ayhIC I\OHhIJlfaH: naK,apa-£¥paK:, 
eKeyi I\OC epKern: 151 *2=302. h 

EKiHrni caH 274=137*2=--%. 
e 

.6¥JI {\a3ipri FbIJlbIM.llaFbI T¥PaI\TbI caH,11,ap,n:bIH. eM TaMarna 
I<;aTbICbI. Orr K.¥paH,l1,a aTaJ1Mhrrn TaMarna acbIJI TaCI\a catt,11,ac: .srrHH 
Al1-5IK:yT (IJ',?113.Jw) =548=274*2=137*4 (55-cype, 58 au) . 

.6¥JI M::iceJJere Al1J1ah K:aJJaca oparry KepeK. 
Tarhr 6ip rnMarna HJpce K:OPI\Y (t.Ju\) )l(JHe yMiT (.brt') ,11,ereH 

. . 
C83,11,ep)llH. caH,11,bII\ MJHl: 

{
807 

687± 120 = 567 = 63*9 

.6acrnrrK:hI caH 0Tpap caHhI, 011 8Mip TeMipnia 0Tpapna I\attTbIC 
6oJ1FaH,l1,arbI lm:~a )f{bIJI caHbI. EKiHrni rraliraM6ap :iKaci.r rnpK:aJJ.bI 
TOf.bI3 ece. 0HbI 6i.rnali )l(a33M.bl3: 

27*21=567. 
OttaH rni.IFa,Zl.bI: . 

{
48 = 6*8 

27±21 = 6 . (27+21)(27-21) =6(8+1) =6*9=54. 

l\aiha11aMa 48, l\aMap (Ai1) caHbI 54: 

-{102 = 34*3 
54±48 - 6 . 
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OcI>I aiirw1ta11,.J,aprn iKOrapb1;1a OCbI!rnpra 6aii_11a11b1cTi,1 

\l.JJI li\leITCpl11 en:e aJIC<:ll{bn K\::"Il i\l.JCC.'JC l!lbffallbl. 

.5ip Mbican. OTpap.UbIH eKimui aTbI c!>apa6 =284. OHbI K,occa 

paMa3aH CaHbl illbIFaD.bI: 807+284=1091 (.x'-"°lu). f\opK.y MeH yMiT 

I<arnp KenreH.ue anaM.UhI K.OpK.y,.1::raH l\YTK.apbm, yM1Trne :>KeTKnenH 1c 

TaFaT-n16anaT, UMaH, 6ec cpapb13. I\hICI\aCbl Ha:>KaFatt OTbl HCJiaMFa 

H¥P cclyneci 6ona1l.bI nereH nillapaT .uen 6ineMi3. 

Con OT rypaJihI. f\¥paHLI.a TaCbIFaH cynaH .ua, OTK,a epTenrett 

3arrap.n.aH LI.a Ke6iK illhIFa.UbI. On Ke6iK ¥Whm KeTe.ui. )Kep.ue a.uaM 

KeperiHe :>KaparnThIH Ta3a acbIJibI I<aJia,UbI. I1MaH.UhIJiap Ke6iKKe 

an.uaH6att, ocbI Ta3acbma M¥parep 6ona)],bI .n;ereH ¥f'bIM attTbIJia,UbI 

(17-18 a~rrap). 

Ay.napMarnhIJrnp OTI\a TycKeH 3aT )lereH)li KeH l\OphITY, Mernn 

attb1py MeH canhICTbipFaH. Os1 Tepic eMeC. A.uaMHhII{ KyH.ueniK 

eMipiHeH attK,hIH Mblcan KenTipy. Ocb1MeH 6aiinaHbICTbI attThIJIFaH 

:>KeTi xaT KeK MeTan.uapbIH ecKe anattbIK,. 

Onap,nbu~ :>KHhIH caHbI eKi ece 6ac 6arn caHbIHa .ncln eKeHiH 

K0p.UIK: 

2(4 7+80+ 29+ 79+ 26+50+82) =2 *393=786. 

CottbIMeH I<arnp An-Hap (IJ.JI_;) OT )lereH ce3.Ui KeBipeK MaFhrna.ua 

a)Ihm Kepyre 6mrnp .uereH oil Kene.ui. 0HbIH, MaFbrnacbI OT 6ap.1IbII\ 

3aTI<a opTal\ ryciHiK. Mb1canh1 6anK,bIFaH Tac 3arrapbrnaH :>KaHap 

Taynap,naH nan.ua 6onaTbIH acbIJI Tacrnp .ua COFaH :>KaTa,Qbl. CornH 

6ip Mhrcan: Arr-Hap =31 +251 =282=47*6=94*3, AH KYMic, 3aM3aM 

lllhil\Thr. An Hap .QereH ce3.UiB e3iH rntta anca1<, on 251-3yMpy.u

bl.upbIC nru1rnM6ap.nhIH TaCbl. On l\3HIIIa]',ta FaJia]'.rn icTepre :>Ka.UiM 

60.aa.ri;bl. 

Cype caHbI (13) MeH OHhill M¥l\aITaFaThIH caJihICTbipbm l\apanhIK: 

A.11-:-.1p IJr.J =31 +240==27 l: 

') + "'=={284=. 71*4=142*2 
... ?l_b 258 = 86*3 

86-An-pHpHI\. 
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AJI:\1 ca11i,1. 71. Cy116iJic ( 511Kew) ca1rb1. f¥Tapa,iJ,=AJrKbn=ct>apa6 
cal!bl Wb!KTbL 

A)Kap AHa )l(eTi peT aH:Harrbm TOl\TaFaH rnyhl Mapya (~.J.JI) caHbI 
6oJia,UbI 247. OrnH l\OCaMbI3: 

{ 
260 = 52*5 

247+ 13 = 234 = 13*18 = 26*9" 

XaM,UhI caHhI. TaFhI con caH,UhI apa6rna TepT (Ap6aF==l...J-:-Jt 273) 
caHhIHa l(OCaMhl3: 

{
286 = 26*11 

273+ 13 = 260 = 52*5 . 

8pI<ern cypeHiH, MT caHhI IllhIFa,ll,hI. On TaMarna caH: 

{
37 

26=1=11= 15 {
26 

15±H = 4 . 

Anx11M1u1 caHhI. An-Hap caHhIH TYT (ToT) caHhrna 1<,ocaMhn: 

{
1088 

806+282 = 524 . 

n¥Jl eI<eyi .ue oH:naHaThIH caH.uap. lliaMc11 -1\aMap (KyH-AH:) 
ecenTeprn1H, )l(hIJI.UhIK aH:b1pMach1: 

365,24-354,36=10,88. 

AJIFailll\hI caHrn c;;iH:I<ec, ecenec KeJie):{i. EKiHrni caH 6ac 6aTa 
caHhIHa ecenec: 

3 
2524 = 786. 3/2-ApaH: HOTaChI. OH:nan K:apaH,hI3!? 

H¥P 6yapaI<:neH 6aH:naHbICThI TaMarna Ta3a achIJI rncTap 6ap. 
Conap,UhIH, J<¥pair.ua arnJIFaH 6ip-eKi TYPiMeH naH:.uarraHbm 
yrnKin.uep Chnhm KepeH:iK. 

Con yrnKin.uep,D,eH Apa catthrna, haH.uac ( enrney) caHhIHa .u;;in 
ecenec KeJieTitt.uepi 6ap. 

Onap.UhIH, 6ipeyitt An-haH.uac- enrneyirn aTa,IJ;hII\. EH.ui cornH 
KerneMi3. On 22-cyperre 6eH:HenemeH. 
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l l ............ 7, 6 
A11-haH;:1ac <.j->J J--1. ~ r 

{
150=15*10 {132=12*11 

<I:>AfITAC 119±31 = 88 = 62+26 ; <I:>AHATAC 119±.13= !<Xi = 53*2 ; 

•• 132=108*4 
H=50=c.j·V=l00= <._. 313+119= · An-5IKyT=548=1J.slJ -' ,.., - 194 = 97*2 -

J432 = 108*4 
313± 119 -

1194 
= 97*

2 
; An-5!eyr=548=~ (50); Maj:D!rn=294=1'..r::u cso)-1 

0 ' 0 ' {63°2' 28 0 ' 
34 28.±28 34 = 

5
o

54
, 34=0.8240=cos34 32; 

M¥J<apaK= 348= i'C.JJ =( 100)-548 

, ~no-
..... T-.- - -ZP... ~ ....... 

.. ~l~ dJ..,. +1t6l ... ~ ... 
.0-~.-~ --:_--:;.. .. -

9, 
116°58'-63°2' 0 -{5+1 

0,25=tgl4°2'; 2 = 26 58' = 1618' =-2-; 

548+348+294=1190=(100+19)*10; 34°32'+34°28'=69°; 69*60=414 
92*45· 34032'+ l 9028'=540· l 16058'+ L402'=13 l 0=7860' · l 16058'-. 

0 ' 0 0 ' ±04707 ' 
109 28'=7 30'=450'; 26 58'=0,4707; 1 =l.60=0.62; 

APA+HEPAhlIM 16+119+128=263; 263±259 ={5~2; 660l7'+41043'=1080; 

{ 
1870 = 29*30 p 08 

522-+ 348 = 174 = 116+58 = 174 79±29 =150; 

{
298 = 166+132 0 

(4304+286)4+18360; 174±124= 50=H 116 +58'=174; 

0 i78 = 54*77 {393 34 +28'=62;62*2=124; 259±119= 140 ; 378±15= 363; 

48 = 400+348 { 786 
393*2=786; (:>KeTi) (108±79)4- 116=29*4 ; 748~38= 710=71*!0 

22-cypeT. 
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AJl-hAHLl,AC - 0JllllEYilll 

n¥JI TycittiKTi cpattrnc tteMece cpattarnc )I.err Te aTa)l.hIK:. OtthIH. 
6ipimnici FhIJihIM TaChI MaFhII-IaChIH)J,a, eKiHrnici a)J,aMrn 6acrratta 
yii 6onrnH Tac JJ,ereH MaFhIHa)J,a. AJJ,aM Md)J,emieTiHJJ,eri Tac 
Md)J,emreTiH oiinarr r<:apacaH,hI3 ochI arnynapJJ,hIH. fopi rypa. 
T::')H.ipittiH. r<:anaMhIH)J,a rnc Md)J,emieTi ynKeH ophIH anaJJ,hI. ConapJJ,aH 
"An-5Ir<:yT", "An-Map:ll<aH" )J,ereH eKi TaCThI anatthIK (55-cype, 58 
a~T). 0¥JI eKi C83)J,iH, caH)J,hlK MdH)J,epiH 6hrnaii aJJ)l.hIK: «An-5Ir<:yTH, 
1'1?1'-'_,W=548= 13 7*4; "Map)l(att" r --'C:IL.J=294=49*6=(72*3 )2. 
n¥JI eKi cattrn "M¥Xapar<:" rC.J~348=29* 12 ill¥FhIJia caHhIH,. 
"HypM¥XaMMe)J," caHhlH - ::')J1-<Dapa6H 3epTTereH caH)J,hI KOCaMhI3. 
)l(HhIHhI 6ona)J,hI: 

548+294+ 348= 1190= 119* 18M(88+ 31) 10. 

5IFHH hattJJ,ac-An-Haxhrn-enrneyirn (reoMeTPH~)- 6an Apa JJ,ereH 
ce3JJ,ep caHhI OH ece TOJlhlK KdMiJl TYPJJ,e 6epinreH. Oehl ym cattHaH . 
)l(acanrnH r<:oc yrnKin 22-cyperre 6epinreH. 

0HhlH, yrnKiJl 6¥pblillTaphI: 116°58'+34°28'+28°34'=180° 
EKi cyiiip 6¥ph!illThIH. r<:aJJ,aM)J,hIK - caycar<:ThIK rpa;::i:ycThIK -
MHttyTThIK, ~FHH 60 eceniK catt;::i:aphI )J,dJl r<:attillhI Kenyi 6ip TaMarna: 
34+28=28+34=62. OttaH TeMipTeK 26+62=88 caHhI illhIFa)J,hI 
(ttaxhrn ucJ=88 caHhI). TepTKyn TYPitt;::i:eri 6¥phiillTaphr: 2(116° 
58'+63°2')=2* 180°=360°. On rnpTKynJJ,iH. ynKeH Keprimi oprnr<: 
548 (An-5Ir<:yT). Kimi Keprirn )l(ypri3ceK, ottaH illhIFaThIH yrnKin 
6¥ph!illTaph!: 

E¥Jiap)l.hIH. apach!HaH TOJihIII )l(aTr<:aH eptteKTep illhIFa)l.hI. 
Mb!CaJlhI: 

'116°58'+ 14°2'=13l 078600'=786*10 (6ac 6arn ece6i). 

tg14°2· =_!_. 
4' 

1:.: 
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63°/6' . .,,/5-1 tgT = tg41o43' = 0.618 =~ 

11605~-6302' = 26058' = 1.618' = -rs-;1 

66°17'+41°43 '=108°=54*2 .... (K:oc I\aMap-xaK, 6¥phIUihI). 

28 
34 

= 0.8240 = cos34°32; 

0 ' 0 ' { 540 
34 32+19 28 = 1504; 

54-1\aMap. 

806'+15°4'=904'+806'=1710=19*90=190*19=38*45. 

TaFhI 6acK,anaphL 
TaMaUia "anxttM1u1": 

-{108 = 54*2_ 79±29- 50 , 50-H-u 

79-aJlThIH-KyH MeTaJihI, 29-MhIC llionnaH MeTaJihl, 50-K,anaHhI
llloH.ai1-MeTaJihl, 54-1\aMap (AH.) CaHhI. I\on,naH aJIThlH )KaCaHMhIH 
..'.l,ereH anxttMH.HHhIH. I(OJia aJIThIHhI: 

29+50=79. 

AnThIHUia )l(aJIThipaFaH aUihII\ caphI I<Ona-)Ke3 Oehl. K:on,naH I<Ona 
aIIhI- I\aJIRHhI-I\an6a aHbI .si:FHtt AnTaM:.n.aFhI epTe,IJ,eH I(anatthI KeHiH 
Ka3FaH OpbIH. 

n¥JI K:anatthI caHhI 50-A6)K~.LJ. 6oiihIHUia H-(0). E¥JI ~pin (H) caH 
(50) eTe rnMaUia K¥IIm1rn arrapa,IJ,hI. I\¥paH.n.a 50-cypeci K:=J =100-
cypeci, a.si:T caHhI 45. 

)l(HhIHhI 6ona,n:hr: 50+ 100+45=195. n¥JI caH 19-cype.ueri KhttFc 
( .ilo'-:?tL-.....,.= 195) M¥K,arrarnT caHhI. EKimui )l(aFhIHaH aMThIJIFaH eKi 
aChIJl TaCThlH. eKeyiHiH. ,[\e XHMH5IJihll\ MHHepaJI)],hll\ :3JieKTpOH CaHhl 
50, .si:rnu: An-5IK.yT Al20 3 (AnIOMHHHii 13) TOThIFhI: 

13*2+8*3=26+24=50. 
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An-Map)!<aH: CaC0 1 (KaJ1bLUIH 20, KeMip I<:bIWI<:b111 T¥3bI). 

20+6+8*3=26+24=50. 

50+50+ l 9=119- haH.n;ac. 

An-haH,n;ac 6orrca: 

{ 
150° -f5+3 

119±31 = 88 = (62+26); 150 = -2-= 2.618-

TeMip yrnKin - Myrnerr yrnKirr 6¥PhllllhI: 

180*10 =150· 
12 ' 

Arr -31 ce3iHiH; ChIH;aphI 13, 51FHH 

62±26=t~~ ceKin.n;i, OHhIH; )l(apThIChI: 

44 
31+13= 18. 

Oehl 13 caH aJIIOMHHHH caHhI eKeHi 6errrini, on achrn TacI<:a 
KipreH. On e3i TeMip.n;iH; )l(apThIChI 13*2=26. CoHhIMeH I<:arnp 
OHhIH; aTOM CaJIMaFhl 27. 0Hhl eKi eceneceK 27*2=54- I\aMap CaHhl. 
CoHhIMeH I<:arnp on 1)'.paI<:ThI ra3 KCeHOH (Xe) caHhI, )l(~He TeMip 
aTOM canMaFhIHhIH; T¥PaI<:ThI 6ip 6emueri - H30TOIThI (26Fe545,8) 
(On 6aiinaHhIC 10-cyperre). 

EHLI.i OChI caHLI.hI haHLI.ac caHhIHa I<:OCaMhI3: 

{
132 = 12*1 l 

l l3±l3 = 106 = 53*2 . 

Ail caHhI ( 11) Myrnen ece - on apa6wa )l(ypeK (I\ana6- ~Y = 132) 
HeMece )l(eTi (ca6HF =132) 106= 53*2-I<:OC ")1(¥JILl.hl3" (53-cype Arr
H¥)1(hIM). 

haH.n;ac caHhIH I\aF6aHhIH: I<:apa TaChI caHhIHa I<:OCaMhl3: 
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119+313=432=54*8=108*4. 

TeMip JJ.;:-iyip eaHhI. On Kei1ittri }\aF6a .n;:iyipi aI<blpFbl .niH HenaM 
.nerett muapaT .nerr 6ineMi3. Con l\aF6aHbl eanrnH l16pahHM (259) 
rralirnM6ap-e3i ¥Jlhl hatt.nae. On Kiei l\aF6atthl TaeTaH eaJI.[(hl ( 15-
eype An-xm1mp-rne). 

Oeh1 yrn eatt.IJ:bl 1<oeaMb13: 

119+259+ I 5=393. 

b¥Jl 6¥pbIH aifThIJIFaH )KeTi xaT K8K MeTan.nap )KH:bIH eaHbl: 

47+80+29+79+26+50+82=393. 

l\aliTanattMblIII )KeTiniK ... EKi eeeei 6ona.nb1: 

393*2=786-6ae 6arn eatthl. 

Ottbl 6blnaif )KaJyrn 6onap e.ni. 

(100+19+259+15)*2=200+38+518+30=230+38+518=268+518 
=786. 

Otthl MhIHa TYP.IJ:e I<apaeaI<: 

* {748 = 400+348 
(I08±79) 4= 116=29*4. 

Ottbl 6hmali TyeitteMi3: 400-lllaMeH (Kytt}, 348-MprnpaI<, 116-
Fanaliha- tJ'-:?ol yeTitt.ne. Oehl eattrn I<OeaMhI3 I<Oe OH TOFhJ3=38. 

{ 
786 

748:±-38 = 710 = 71 *10; 1Jl"=A+n+M=71. 

l\opblThIH.[(hl.[(a eKi eatt.[(hl I<OeaMhI3: ( 4904+286)*4= 18360. 
M¥tthl e3.nepitt:i3 6inepei3. 

Annahrn eatteb13 rnyKipniK. Oeb1MeH 6ip oifnaeanbll\. HcnaMFa 
T;:itt:ipiM I<yaT 6epeitt. 17 /9-1994)!(. AMHH! 

)l{anrnehl }\anaM. 

AJI-hAH)J,AC 0PKEIIJ 

Oebr yrn ee3 aHT-xa.nHeTa Kerr KeJ.neeeTiH ipi TyeiHiKTep. An-
1\anaM 68-eype aTbI. OtthIH M¥I<aTTaFaThI H (0=50), a~rr eaHbI 52. 
)l{IfbIHhI 6ona.nhl: 
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68+31+170+50+52=371. 

Orntt i<:ocaMhl3 hatt.uac (119) catthIH )JGrne epKern (cattaM=151) 
caHhIH, 6oJia.UhI: 

3 71+119+ 151 =641 
490 270 

I>¥JI cypeMeH 50-cype 6ai1JiatthICThI, eKeyitt.ue i<:=i..5= 100, :lK:rne 
tt=u=50. EKeyittin catthIH i<:ocaMhI3: 50+ 100 + 45 =195 

68+ 201+50+52=371 
118+301+50+97=566 

EKi eceJiece 6oJia.UhI: 

236+602+100+194=1132=1000+132 

618+382+ 132=1132. 
TaFhI 6ip eptteK: 

566+670=1236=618*2=786+450. 

23-cyperre 170-103=67. Otthil:{ OH.UhII< ececi 670. OttaH 
illbIFa)J,hI: 1120 .. 

670=1=450 = 220. EeJinm catt.uap. 

Y ruKiJI )l(acay yrniH 6i3 TeK MhrnaJiap.UhI aJI.UhIK:: 

170+151+119=440=(62+26)5. 

OJI yrnKiJI.uin ail:ttaJia ChI3hIFhI .ua T¥patt i<:ai<:rra catthI 6oJihIII 
IllhIFa.UhL Otthil:{ e;tj 6ip TiP,eK-Te:-oip K,aahrI< eKetti 6emini. 

£¥PhIIIITaph1: 77 2'+59 58 '+43 =180 . Kei1ittri 6¥PhillIK:a KyMic 
(Ail:) 6¥pblillhIH K:OCCal\ TiK 6¥pblill illhIFa)J,bI: 

{
90° 

47=1=43 = 4 ; 

(47+43)(47-43) =360°. 

OJI K,aF6a 6¥pbiillhI, rnen6ep 6¥pbiillhI. OchIHhI rrai1.uaJiatthm 
TiK 6¥pb1ru ChI3.UhII\ (rnpT KYJI). 0HhIH: ¥3hIH.UhIFhI 170 (K,anaM), 
Ken.uettel:{i 103. On: 103*6=618. YrnKin iruitte ChI3hlJltaH rnen6ep 
epici 39,8. OttaH 6b!Jrntt )Ka3aMhl3: 360+38. CotthIMeH OChI 
ChI3hII<ThIH: 6acThI enrneM.uepi 6enrini enrneM.uepre cgil:Kec illhita.UhI. 
Con I<acIIerri c;:,liKecTep.uiH: 6ip chmb1pachrn 23-cypeT 6eTitt.ue 
KenTip.uiK. ApThII< KeMiH Annah 6ine.ui. OI<yrnhI e3 rnparrhIHaH oil: 
I\Ocap .uereH yMiT 6ap. 
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19 .............. 786 
119= +151= +170=..__> ~- ./?f =I'(.;._.__. -J..,/.¥0.:-(7_1_; 

hAH,[(AC+8PKElll+ I\AJ1AM 

.f.270 = 54*5 
170+ 151+ 119=440=(62+26)5; 151±119 = l 31 ; _.,,,;rJi 

68*60+30 
(54-An-l(aMap-Ai1); 103+37=140; 

30 
68*2+1=137; 

137° 180° 
11°2'+59°58' = . 137+43 = 0 . 43*7=301 · 43*14=602· - 11° 4' , - 94 , , , 

. . 

212+54=266; KyH = ~--____::,-51 

(170+103)*6=1020+618=34o+3+329+289; 

Ox-119=0;x=5+12_;_x1=17; x2=-7; 

........... ,.., ........... t.• .. . . 
~ . . 
• 

= . . 
• . 

102*18=1836=17*108; 
2 

x 

1020+273*2=1020+546=1566=54*29;54*29=348*9/2; 212+58=270 (Mi 
OJlllaH)- (212= __?;°; ) 

170-103 0 33°3' 0 
103 0.6505=tg33 J';-3-=ll 1'=661; 

)KaKChJnhll\6epyrni Pa66h1M . ...;:.. r,.-~"3Ji .:;• i?" 151+119+212+58=540. - ~ ·-

23-cypeT. 
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l3)''PblmTapn.h1H Ka6i,1cyi,1: 

0 ' 0 ' {13 7° { 180 
77 2 ±59 58 = 1704, 137t_43 = 94~47*2 

(3aM-3aM). 

68°*60'+30'=4080'+30'=4110'=137*30. 

h~= 137. 
e 

TaFhI emneM: 

170-103 0 ' 
103 = 0.6505 = tg33 3 . 

0FaH'"1'0CaMhI3 Map)KaH 6¥PhIIllhIH: 

loo , 1010 , {2120 
1 5 ± 55 = 8010' 

Eac1<ach1 ~,n;hn caHhI 53 *4=212 (53-An-H)')KhIM). 3yhpa 
(j•j•=212)-1llonrraH caHhI. KeifiHrici 6ona,n;1>1: 

Sin 38°10'=0,618, 5IFHH ;}yn11e 6¥phIIllhI. 
lllonrraH caH1>rna An-K,aMap (54) Aif caHhIH 1<ocaMhl3 6ona,n;1>1: 

{ 
266 

212±54 = i58 = 79*2; 

266-3yMpy.n: Marn,n;aHhI, 79-AJIThrn-Kytt Marn,n;aHhI. Oifnarr 
I<apacaHhI3 TOJihm )KaTI<aH ytt,n;eCTiK )KapacThII<. ChI3hil\Tap,n;aH 
MbICaJI: 

149 



-L ,., -{273 = 91 *3 = T1k I 70. _Io_, -
6 7 

. 

TepT Kyn,z:d T¥fac ancal\ 6ona.[(bI: 

273*2=546=91 *6. 

Apa6wa rnpT-ap6aF (l..>Yt=273). EKi rnpT 6ona.nb1 AIITbIH KyH. 
0HaH lllbIFa.[(bI: 4304+546=4350=99*50=450* 11. 

TaMama caH.nap ( 4304-xan11¢anap caHbI, 450-gy;me 6¥Pbllll 
caHbI, 11-Aif caHbr) . .6¥Jiap.[(bI 6hmai1:iI<a3YFa6orra)l,bI: 

(170+103)*6=1020+618=340*3+329+289. 

0HaH lllbIFa)l,bI: 
102*18= 1836= 17* I 08=rnp-npoTOH caHhI. 
8pHeK: x2-10x-119=0 
x=5+12; x1=47; x2=-7. 
172=289 (an-paxttM). 289+40=329 (an-paxMaH). 

Tanr 6ip :iK06a: 

1020+273*2=1020+546=1566=54*29=348*;. 

54-An-K,aMap (Aif), 29-Mhrc-lllonnaH Marn)l,aHbI, 348-I11¥J'bIIIa
Myxapal\. 

MbICTbI eKi ece ancal\ rn, OHbl con lllonnaH (3yhpa-212) cal-!hma 
I\OCaMbl3, 6ona.[(bI: 

212+58=270=151+119 
HeMece 

212+58+ 151+119=540. 

)KapbIIII\aFaH :iKal\CbIJibII\, Xal\ 6ec napbn: 
108*5=540-TOJibII\ Aif (AII-K,aMap ). Dip 6¥pbIIIITaH rn6paT: 

33°3'=1983'=661 *3. 

I-(apaiiAfl-xacaHamJJ\~\Jc::L>"•JIW=661.)Kal\CbIJibil\l\a:lKeTKi3yrni 
Pa66hrM. AMttH ! 
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Ke?ii1-1ri caHrn Ac-Acap caHblH KOCaMbl3: 1983+ I 7=2000. Keneci 

racbrp 6acbr, I1Hwa AJIJrah, ll<aKCbIJibIKTa. AMmr! 

)l{aJIFaCbI AcrraH f rr6paTb1. 

ACIIAH FIUiPAThl 

Pa6yry3rr,ll,hIH, "I\rrcacbI An-AHforn" ("ITai1rnM6apnap rnprrxh1") 

aTihI 1903 )l(hIJihI I\a3att.na 6acbIJIFaH. OttaH 6¥pbIHFhlnapbr .na, 

Kei1imi 6acbIJihIM,ll,aph1 .na 6ap. Cott.na 6hIJiai1 .nerett: "bldpbzc 

ZaJlauhu ac-cafla.M A.T/J1ahblllbllf 6ip.T1i2i11 AcnaH zu6pambmau aJldbl" 

- .nereH. 
CornH tteri3 6onrnH 6ip a51TibI KenTipei1iK: "Kimanmazbz 

bf()pblCmbl eCKep. 8umKelli OJI Ulbllllllblfl 6ip nau2a.At6ap edi. 0Hbl 

J1Cowpb1 opblHW KemepdiK" (19-cype, 56-57 a51rrap ). eypaH,ll,a 

Tap)l(hIMa eTKeH ranhrM.nap on )l{OFaphI opbrn.na KeTep,ll,lK .nereH 

ce3.ni rrai1rnM6apnhII\ .n;:ipe)l{ere )l{eTKi3reHi, Annahrn )l{al\bIH,ll,ayra 
. . . . . 

)l{eTKI3rem, )l(aHHaTK:a )l{JHe KeKKe lllbIFapraHhI, .nerr Tycrn.nrpe.nr. 

0¥JI )1(8HiH.ne )l{OFapbI,ll,a ".IJ:ocTbII\" rnpay.na aHThIJIFaH. 

n¥JI apa.na OFaH 1<ocapbIMbI3 bl.npbrc rrai1rnM6ap.naH l\aJIFaH con 
MrrpacThIH, lllhIH,ll,hIFhI. AcrraH,ll,bII\ 6ip )l(hIJI lllaMaCbI eTKeH cott, 

K:a3ipri FhIJihIM COHhl aHbil\TaII OThrp. AcrraH,ll,bII\ )l{hIJI .nereHiMi3 

A,ll,aM3aT1<a MeKeH 6onrnH faplllhI-)1{¥JI.nhl3 rnnaMII- eye )Konhr

fanaKTIIKa yHeMi ai1HanbICTa 6ona.nb1. con ai1HanhICThIH, 6ip )l{bIJibI 

.nereHiMi3 KyH MeH TyH Tett,enreH TOFhIC - )l(hIJI 6achr (Hayph13) 

HOl\aThI eTe 6a51y Typ.ne inrepi )l{hIJI)l{hIII OTbrpa.nbr (bIFbrca.nbr). 

Apa6llla OHhl rnxyn ( wc..:iJ) arni1.nhr, naThIHllla rrpeueccII51 

(praecessio ). Con HOl\aTibUJ: TeMip I\a3hil\TbI 6ip ai1HaJibIII lllhIFY 

yal\hIThI 25725 )l{bIJI. 0HbI 12 Mylllenre 6enreH.ne 2143,75 )l{hIJI 

lllaMaCbl lllbIFa,ll,bl. ap6ip Mylllen 6aCbl con 60HhIHllla aybIChIII 

OTbipa,ll,bl. 0¥JI .na aHThlJI,ll,hl. EH.ni 6i3,ll,iH, COFaH KOCapb!Mhl3: TeriH.ni 

bl.nphIC rrai1rnMoap.nhrtt, ryFaHhIHa con AcrraH,ll,hIK, 51FHII TeMip 

I\a3hil\ThII\ 6ip )l{On lllaMaCbI 6onrnH WbIFap .nerr )K06anai1MbI3. 

AnFallll\bI A.naM rrai1rnM6ap.naH Keriimi, ywiHwi rrai1rnM6ap, 

eypaH.na aTanMhIW eKiHwi rrai1rnM6ap. .IJ:eMeK on TorraH 

TaCl\hIHbIHaH Kerr 6¥pbIHFbI a.naM. Ocbr )l{06arn 6ip .n0nen peTiH.ne 

KenTipreH 6ip caH,ll,hI ecKe anai1bIK. bl.nphrc eciM caHbI 275- (l.i .J',?0"

A.npIIc ). Ocbr caH,ll,hI KOCaMbI3 bIFhrcy )l(hlfl caHhIHa 6ona.nbr: 

151 



25725+275=26000=52*500 

26-TeMip (xaJJ,HJJ.), 52-xaMJJ.bI caHhI. TeMip l<;a3bII\ )KbIJibIHbUl 

6acb1 blJJ.pbIC rrai1raM6ap )KaCbI JJ,ettMi3. 

AcnaH CbipbIHbIH. OCbIHJJ.att 30p OKJffaCbIH on 6inreH. Con 

6ottbIHWa FaJiaM :>Iq'.M6arbrn wewKeH. CoJI apI\bIJibI OJI lllbIHJJ.bII<I\a 

)KeTKeH. 

f aJiaMHbIH. Ta Maw a Fa)Karr K.¥PbinbICbIH 3epTTereH I\a3ipri OHbIH. 

)KapaT)'WbI 11eci 6ap. On 6onMaraH KYHJJ.e M¥HJJ.att Fa)Karr, l\OJI,D,aH 

KeJIMec we6ep M¥F)KH3a .nereH l\OpbIThIHJJ.hIFa Kenirr OThrp. 

Ei3JJ.il:l rraliraM6apbIMbI3 MyxaMMeJJ. ranaH:htt AccanaM 

blJJ.phICTaH, TeMip l<;a3hII< ece6i 6otthIHWa 6ip )KhIJI KettiH T)'FaH. 

Onap ~JJ.hI3JJ,ac eKeHi attThIJIJJ.hL Ochr M¥F)KH3a )KbIJI )KhIJIJJ,aH 

I<:aJIFaH I\att.naH: MHpacrnp 6ap coraH KeneMi3. Otthlfl 6acb1 12 

MyweJI MeH )KeTi I<:aTTaH 6acTaJiaJJ.hI: 

12±7 =f :; 52=40+ 12. 7*40=280=9*30+10. 

AHa K,¥PCaFbIHJJ.a HdpeCTe 9 aii (270=9*30) 10 KYH 6orra,n;b1 .nerr 

ecerrTerett. )l(eTi MeH I\hiphII\ 6oJiaJJ,hI: 

{ 
47 

40± 7 = 33 = 11 *3; 

47-AH: KyMic, 3-yrn Ali. 

Oehl catt.nap ranaMHhIH: ecen 6ach1 6onMal\. 0HaH KeifiH bl,n;pl>rc 

ywKiniH.ne 6apnhII\ ranaM K,¥paynlhI caH.nap,n;hIE\ ynrici 6ap: 

0+3+4+5=12. 

M¥HJJ.a 3-oT, aya, :>Kerr, cy 6eH:HeneihiH YIIIKirrJJ.epi. 4-)Kep 6eH:tteci, 

5-~JJ.hI3 6eiitteci. 

)l(ep l\O)KaCbl 4 caHhIHhIE\ TOJ!hll\ (KdMin) Typi 6onMal\, 51FHH on 

40. 0Cbl 40 caHbIH xaM,D,hl caHhIHa I\OCaMbI3: 

{
92 

52+42 = . 
- 12' 
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92-MyxaMa.[(-K,aFOa-TeKWC -)f{ep-TCMip, 12-MyweJI. 
:5¥JI Tei\tip f\a'3hIK )!<bIJlbIIIbIH, 6acbr. 0HbI 6brnai1 )l(a3aMbI3: 

bI.upbIC xaM,UbIChr: 1 O*xaM,Uhr*50=26000. 
HeMece Kimi a6)l(.u: 

11*52*1 = 572=286*2 = 26* 11 = 286 
EH.ui KhiphIK caHhIHa opanaMbI3. 

Apa6wa repT = Ap6aF = 1.J'-:-lt = 273= 91 *3 
K,brphIK 6ona,n:hr: 

{
329 

273±56 = 217' 

329-An- PaxMaH, 217- FanaMH-)l(hIJI. Apa6rna J<bipbII<; Ap6BFyH 
..... 1.J'-;-lt.J0) = 329. 

Ochrn,r:i;a yH - .JU -OH AereH ce1 opTaI<: 6ony KepeK, Ap6afYH .nereHi 
repT OH= 40 

TepT caHbIHa AH: caHbIH I<OCaMb13: 

{
284 = 71 *4 

273± 11 = 262 ; 

71- <l>apa6 -Fyrnpa.u= TeMip I<;ocrraI<;: 26 62 
AII-hapttMHC ( bl,n:hrphrc). TeMip I<;ocrraK: yrn ece 6o;mb1: 

262*3= 786 6ac 6aTa. 

l\blpbl:K; aThl caHbIHaH anaMbl3 l\blphI:K;ThIH; 03iH: 
2 329-40= 289= 17 

An- PaxHM 6on,nhr 329+289= 618- ::>yntte :K;aThIC caHhI. 
l\hrphII\ThIH: yw Ty6ipi 6ona,n:h1. 
400-K:hiphIK K:a3aK:rna (m ) 
40-- caHrna (M) · 

4------- Kiwi a6)l(.n: ( TY6ipi ) (.n:) 
444= 111 * 4 = 3 7 * 12 

b¥Jl caH hlFbICY TaXYJI ( 444=wc_,J) 
Taxyn,11.hIH: .u::>yip 6achr KbiphIK (M) ornH xaM,[(hI: MyxaMMa,r:i; .. ---

JJI Kicire KhiphIK )l(acaH,Uhl rraH:rnM6apnhII\ KeJIMeK. ConaH: 6oJI,11.hl. 
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40- cype;:i,eH "XM" "u" nereH MyK:arrarnH ochI 40- cype,a,eJI 

6acrnn )KeTi peT KailrnJiai1,a,b1 ( 40-46 cypeIIep) . 0HaH MbIHa,a,aii 

catt)J.ap IllhIFa)J,hI: 

(
40

+
46

) = 43*7 = 301 
2 

HeMece, OHhIH. eKI ecec1 

86*7= 602=19- cype caHbI. 

TaFhI 6ip :>K:o6a 43*48= 2064. 
OtthJ Xamuparrap cattbrna 1<ocaMbl3, 6ona)J,bI: 

4034 2064 ={ 6368 = 32(180+19) 
± 2240 = 8*28 = 32*7 

17+15={ 3~ 
32 6ec ya.KbIT HaMa3AhIH. napb13bl MeH cyHHaTbl. )l{eTi peT 

1<aH.rami.y OChI .z::i;a 6onMaK:. 

y 3)J,iKci3 I<aMTaJiay COJI 48 CaHhIHaH eKeHi aHTbIJI)J,bl, :>K:aHe OHbIH. 

T¥PaH l\a1<na cHahIHa 6aH.naHb1ChI 6enrini: 

1

8 4
1= 64-16= 48· 4 8 ' 

84 ±48={132 = >Kemi=J1CypeK 
36 = 62-26 

CypeHiU aThI eKi rypni : rnqnip- t lw .J -

MYMHH - r-J{>u - aJIT caHhI -85 
EipiHilli run 6oiihIHilla :>K:HhIHThII< caH: 

40+ 1281 +48+85= 1394 

EKiHilli a.si:T 6oiihlHilla: 

40+136+48+85=309 

M¥HbI eKi eceneceK 6on.r:i;bl aym1e caHhI ( .r:i;aHarrhIK, caH ): 
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309*2= 618= 382+ 236 618+ 382= 1000; 

Cype 6achr T::mjpi rnparrhIHaH KirnrrrnH 6acrnna)l.bI. On-Kytt:mi 

)KaphIJII<aylllhI, TJy6aHbI I<a6orn)l.aywo1, a3a601 I<aTThI, KernipiMi MOJI 

fanaMHhIH )!(aparylllhI I1eci. FaprnoIHhI (FanaM TaFhIH) KeTepreH 

)KJHe OHhIH MaH:hIH)l.aFbI rrepiwTenep Pa66ornaporn Mal\TaHJl.hl 

.[(JpirITeH)l.i, OFaH ceHe)l.i )!(JHe OHaH M¥ChIJIMaH)l.ap)l.bll{ rny6aChIH 

I<a6oIJI)l.arr, Fa3arrTaH caI<Ta )].err eTiHe)l.i. 

Wlt_w yJ.J\?~k..,..i _,l~bl~J.;cl J:.3or-t ~k..,..ilc.{:c'-?!"Cv) 
"<l>a rnqmp Jhrna3HHa rn6ya ya rn6yrn cafornaK ya I<HhHMY ra3a6a 

An- )!(ax1rn" (40-cype, 7- aRT ). 

bl)l.biporc ITai1rnM6ap.uorH; rrepirnTenepiMeH )l.OCThIFhI OHhIH; 

AnnahThII{ 6ipniriH acrraH rn6paTbIHaH rnHyhr, OHhII{ MyxaMMe.u 

(F:C) )!(eHiH)l.eri ai1TI<aHhI- fopi ochr cype)l.e 6ap )l.eyre 6on.o:hr. 

)l(ornphI)l.a ai1ThIJIFaH 6ip eptteKTi ecKe ana:HbII\. 4914 = 91 *54. 

M¥HJJ:a 4914 rrepirnTenep catthI, on 6ona.o:h1 TeH: lllaMcHx l\aMap 

(Kytt* AM:)-catthrna J\¥paH 6oi1hrnrna. 

Con J.Uic 6oi1hrnnrn Ta6bIJIFaH xanmpanap caHbI 4304. OcbIFaH 60 

)J(hIJIL(hII\ MyIIIen 6oi1hIHllla ecerrTenrett Kytt )!(bIJihIHhU:\ K.ai1Tanay 

catthIH (610) l\OCCal\ aMThIJIFaH rrepiwTenep caHhIHa = Kytt* AH: 

catthI llihIFa)l.hI. 

4034+610= 4914 

bl)l.bipbrc rra:HrnM6ap)l.hIH: iniMi Hin )l.apIDI 6onca, ocbI epHeK 

cattbIH: 6ip TaMrnhIChI 6onap )l.erett oif Kene.n.i. Pachrn Annah 

6ine)l.i. 

EKi rraifrnM6ap.o:hII{ apachIH :>KanFacThrpaThIH 6ip )l.JJieJI: 

Ca)l.aI<a ..... ~J'-?'-'I= 205 (11.Uhiphrc) 

MyxaMMe)l. r-UJ= 4 7- cype. 

On 4 7- KyMic - Ali MeTanhr. Otthr eKi ecenerr :>K¥II TYPIHJl.e 

arraMhI3, 6ona)l.hI: 

47*2= 94- 3aM-3aM. l\aF6a 6¥JiaFhI. 

EKeyitt l\OCaMhn: 
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{
299 = I 9* 11+90 

205+94 = . 
- 111=37*3 ' 

0FaH HMaH caHhIH I<OCaMhl3: 

{
918 

619_±299 = 320 

oaCl\a caH,LJ;hI eKi ece :>K¥IIK:a aHHa.JI,LJ;hipaMhI3, 6oJia.ZJ;hI IlpOTOH 

caHbr: 918*2=1836 

FarraMHbIH. 6ac 6emneri aToMHbIH. e3eri ">Kapall8aH e3 HypblHaH 

>Kayhapbz cpaK. Oll yutiH :J1Capambl!lJHblUJ Fapwbl All- AcpllaK" -

.nereH lli;;iK;;ipiM l\a)l(bIHbIH. enett.i ecKe Tyce.z:i;i. 

Con cype.ne: "Oll A!lllah ceHoep2e >Kepoi mypa1<,, KeKTi ( KyM6e3) 

I<bIJI.lJ.hI" ... .n:ereH ( 40-cype , 64- a5IT). HcnaM XaKUMbl oll-<Papa6u 

e3iHitt: e116eKmepiHoe ocbI )l(eHiH.ne TaMarna aalloi Mbzca.noap 

Ke..7mipill2eH. AmrahTbIH. 6ipiHini )f(apaTl\aHbI I1ai1rnM6apMbI3.D:bIH: 

H¥IJbl eKeHi aHTbIJIFaH. 

47 - MyxaMMe.n cypeciH.n:e: "All- uMaH Ke.Tlmipill2eH, i32i ic 

icme2e11oepoi11, co11oml -aK, Myxm1.irao1<,a Pa66b1 mapanbma11 

olz wb1Hob11<, mycipill2eH2e z1.waH Ke.T1mip2eHoepoi11 Allllah 

:J1CaJ\taHOb11<,mapblH :JICOUbzn, :J1Cazoai'mapb1H mpemmi ". (2-a5IT). 

)l(ornpbI,LJ;aFbI Ma3M¥H.D:bl HbIFaHTy, TOJibII(Tbipy 6¥JI. 

OcbI ailThIJIFaHAap.nhr KepHeKi TypAe 6ei1Heney Mal\caTbIMeH 

MbICa.JI KeJITip,n;iK. 

24- cyperre. "Xa1<, utblHObZK, Ka86aoa" .z:i;ereH Tal\bipbm. 

Ett: arr,z:i;brMeH ai1:TbIJIFaH eKi cypeHi l\OCaMbI3. 

{
87 

47+40 = - 7 

AJIFailll\bI 87-An-Arna lJitJcs cypeci. 19 a.HT. 

OJI el{ ¥Jlbl l\IaFHa.Ila. 0Hna: "AK,bipem K,Qllblp1bl oa mypal)IJ1bl" 

,u:ereH ( 17MT). Al\bipFbI nailrnM6ap,ri:brH. eH. )f(OFapFbI Mal\CaTbI 

M¥CbIJIMaH.nap.IlbI coH,Ila 6aCTan 6apy nen 6irreMi3. 

Ocb1 caH,llhl )f(ep catthrna Ke6ei1TeMi3, 6onanb1 87*4=348-

.11yxapm:;- wyz.11a caHbI. 
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I-1¥P M¥Xa1\Hvta)J, caHhI. 

illhll-I,LJ,bll\ neH xal\ .n:ereH ceJ.n:ep.n:i l\OCaMbI3, 6ona,n:hr: 

205+ 108 ={
313

. - 97' 

313- l_\aF6aHhIH; ]\apa TaChl. 97- AJI-J\a;::i;h1p cypeci 5 a~T. 0HaH 
lllhlFa)J,hl: 

97+335+5= 437 
335=\UjJ_J 

335+70=405=J;Jo IJ~J.J 
504= 405+99 
504= 56*9 
405= 45*9 

56+45= { lOl - JJ;Jo (TYH) 
- 11 

TaFhI 6ip epHeK: 437+47= 484 
444+40= 484 

)l{HhIHhl: 
40+47+437+444= 968= 88*11=(62+26)11= 682+286 

682- AJI-MHcal\, 286- epKern cype a~T caHhI. 
AJI-Mncal\ KaF6aHhIH; l\apa TaChI, OJI e31 T¥paH l\al\Ila 

Matt;;::i;ailrnachI. 
FaJTaMHbllf epKeutiHOe TeMip /(a3bZI\- ..... 

/(al\-nGHbZ1-f /(aHOal\-maJTi!aH 6ocawcbl. 
24- cyperre eKi yrnKiJI. EipeyiHitt: CbI3bil\TapbrnaH lIIbIFa;::i;b1: 

I~ ~1~ 81-49~ 32 9+7+4../2 

EKiHrnici: 

157 



XaK WbIH,O:bIK KaF6a)J,a 

£&."J..-~ -_J ~ l ~y--'_9v -
KaAp TYH: 97+335+5=437 504=99+405=99~..:»>/ ~ff; 504=56*9; 

405=45*9· 56+45 . 101= . i lOl 

' - 11 ' ' 11= Xa1<_=l08=~; illh1~a=205=t;~: 

J313 J 441 
205±108197;312±1281185; 

185*12 
5 = 444; 444+44 I =885=59* I 5 

101 = J,.1.11 
11 =AJ:i 

9 

+ 
242+71 =313; I\aF6aHbill I<apa rnchr. 678:60=1l 0 18'; 

.ll,ocrnp; 96=48*2 1971 9 1951 
107 18'=96°+11°18'· = 81-49· - = cos38°5T- = 81-25 = 56-

' ' 79 ' 7 ' 59 ' 

~ = sin33°45'; ; AJI-Ea11T-I\aF6a- -.>3>-'"'-.~4 

* 412+92.=504=28~+{22g04 f¥TaP~kl\ocail; 3800+504=4304=19 
20+504, 44U--63 - 378 = 63*6' 

lnIKi meH;6ep: 1+2+4+6+7+8=28; KepiH6eilTiH )l(eTi: 20+21+2 
+23+24+25+26=161;441=63*7=280+161; {90 

4(40+47)=87*4=348 Li~ ; 97=59+38; 59t31 = 28; 

40+47+437+444=968=88*11=(62+26*11=682+286_ 

24-cypeT. 
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6¥pbllllTapbI: 33° 45' +56° 15'+90° = 180° 
TepTKYJI Typin.IJ.c: 

7+4-&5+2-v'i46; 

E¥pbilllTapbI: 72°42' +107°18'+180°=360° 
E¥pbilllTap.IJ.aH 6ip rntta Mhicarr: 107°18'= 96°+11°18' 
s6= 48*2. K,attTaJiaMa 48. 96- cype.Il,e aJIFalllK,hl 5 a51T. 11°18'= 

67 A6aH: 6¥PhilllhI. 
60 

,ll;OCTAP CAHLIH ECKE AJIAHhll\ 

Arr-EaH:T + K,aF6a f ¥Tapa.IJ. K,ocaH: ( ¢apa6) 

412+92= 504= 284+220 

EKeyiH K,occaI< 6orra.IJ.hI: 

1008= 36*28= 36*4*7= 144*7= 1227= (12 7) 2 farraMM catt.n:ap. 
Oehl caHHhIIi xam1¢arrap caHhIMeH l\OChIJIFaH.D:aFhI K,opThIH.lJ:hIChI 

)l(OFaph1.n:a attThIJI.lJ:hI. CotthI TaFhI ecKe rycipirr oH:rrattatthIK,: 

4304 504 ={ 4808 = 4914-106 
± 380 = 190*20 

OH:rrarr K:aparrhII\. EacK:hI cattrn ~.Il.hl3 caHhIH eK1 ecerrerr 
K,ocaMhI3, 6orra.n:h1 AcrraH caHhI, rrepilllTerrep catthI: 

4808+53*2= 4914= 91 *54 

53-Arr-H~IIM cype ' )K¥JI):(hl3. 
KeH:iHri catt 6ac 6arn catthI, COHhIIi ecerrecTepi, FarraMM caH ..... 
.lJ:oc catthI ¢apa6 caHhI .n:e.n:iK: 
Cotthm ycTiHe l\OChIMllla T¥paH TaChIH ecKe arratthII\. Orntt 

rraH:rnM6ap caHhIH l\OCCal\ 6orra.n:bl ¢apa6.n:oc caHhI: 

441+63= 504 
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Gacx:a x:ocb1Mwa TaJ1l1,aynapJJ,b1 ox:ywhI e-Ji x:oca )J<aTap. 

Annahrn wyKip! Ocb1 6ip ccKe aJJrnH 11::ipce11i oc1>1Mc11 

a~I\TaHMbl3. 

)l(aH,blJIFaH IKepiMe KernipiM e¥paHMblH. 

AttTbIJIFaH.n;aprn I\OehrMrna I\bipbII\ cattbIHbIH. ACTpOHOMH~ 

TapttXhIH)J,3FbI opHbI /KeHiH)],e a3 M~rniMeT KenTipeMi3. OttbIH IKaJJIIbI 

aTbI K,brphII\ KyH lllin.n;e. 

l\hlPhll\ KYH llII.JI,n:E 

b¥JJ ryeiHiKTiH. 6aebIH)J,a aeTpOHOMlI.HJ1hII\ )J,:::lJJ)J,i llibll\l\aH JJ,ereH 

OH Kene)],i. 0HhIH. M:::ittiei Mbrnay. Eip /Khrn irnitt,n:e Kytt (IK¥JJAbl3) 

eee6i 6oi1:brnrna 365, 24 T:::iyniK, Ai1: (I\aMap) eee6i 6ottbIHWa 

354,36. Ai1:pMaehr 6011a,n:hr 10,88. Oebr eaH)J,bI eKi 6enin I\aparntt. 

OttbIH. 6yritti 10, 6enrneri 88. E¥JJ TeMipniK, ;:iymrnniK-rnnaMtt catt, 

rnel{6ep eee6i: 

{
88 

62±26 = 36. 

OehIHhI ophrn.n;ay yrniH l\hipbIK KYHAi 6enin rnerny KepeK. (K ytt 

eaHhI 91-Arr-IllaMeM I\¥paH.D:a). OehIHhr 40 eeeneee 6ona,n:hr 

91 *40=364. 

Oehr eaH)J,hI IK¥JJ.UhI3 IKhrn T;:iyniKTeH WhIFapear< 6ona.uhr: 

365,24-364=1,24. 

OehIFaH I\aMapM IKhIJI)J,hIH. 6emneriH l\OCaMhI3 ,n:a eKire 6eneMi3: 

1.24+0.36 - 1.6 - 0 
2 -2- ·8· 

Oehl eeenTi OH)J,hII\ ,z:i;:::ipe1Ke)],e TaFhI TanJJ,aeaK: 6ona,z:i;hr: 

1.6 1.6 - - * -1+20- 1.6(0.5+0.05) - 1.6 0.55 - 0.88 

M¥H.ll:a 6ip eeKe anaThIH tt::ipce acnaH ::icepiH eeenTey e)Ke.11JJ,eH 

FhIJihIMFa .n:a, eHepre .n:e, LI.iHre ,n:e, e;:iyerei1:.11iKKe .n:e 3op MaFbIHaJJhI 

6onrnH. 8i1TKeHi f apIIIbI a,n:aMHblH, MeKeH )Katthl. M¥HJ.J.a .n:::in;:i:i ecen 

IK:::lHC corr ecenTi K ytt 6o~ihrnma Ma, Aif 6oi1hrnma Ma )l()'Pri3y 3op 

l\1;)Cerre, Tanae, )!(hIJI 6aebrna Tanae coHaH. MhICbip.IJ,a Con Tanac 
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Kyurri 6o.rIFaH .z:i:en 6iJ1y KepeK. 0Hbll-l Tepett Tap11xhm 3cpncy 03 

aJI.[{bIHa y11KeH MJCCJJe. Sip raHa l\l~..,J1i;-..1cT. 

ct>apaoH.uap.uhrH, Kytt.ui Kon.uarr, AMottpa eciMiH rrip 'f¥TKatt;iaphr 

6emini. Ottatt KapcbI )KaKTapbr .ua 6enrini. 

On KhipbIK Kytt.ui Ky1-1tti11, e11, ¥3aphm-weritte ( epKewitte) )KeTin 

TOKTarntt caFaTbIHatt ecerrTey KepeK. K,hrc opTaCbIH.Ua - )KaH,a 

)l(hIJI.Ua Kytttti11, e11, KhICKaphm TOKTaFaH Ke3i; K,attTaphrnrntt Ke3i 

- Kal{Tap atthI. Corntt KapaMa K:apcbI, )l(apThI )l(bIJI.UaH, co11, Win.ue 

atthl. Teritt.ue K,a11,rap-illanKap .ua 6onrntt.ua:H. 

Con KhiphII\ Kytttti11, 6enrici, )l(hIJI 6acbIHhIH, 6emici YpKepMeH 

6a:HnatthICThI 6ony KepeK. Con 6otthIHllla acrraH Tapttxhrn,na I\hipbIK 

KYH win.ue .ue YpKep .ue :>Kep acThrn.na 6on.uhr .uereH rycittiK cottatt 

llihII\Katt . .6acI<awa aifTI<att.ua con Ke3.ue :>Kep.ueH I<aparntt.na .ua 

YpKep KyHtti11, a:Httanachll-1.ua 6ona.uhr, KepiH6e:H.ui. Win.ue hICThIFhI 

meritte )l(eTKeH.ue my 6acbIHhIH, M¥3hI epirett.ue, Hin cyhr KeTepinirr 

TaCbIFaH.ua, M¥Hapa iwitt.z:i:eri apHattbr )l(acanrnH TeciKTeH TycKett 

c~yne e.uett opracbIH,l.l,aFhr HOI\aTI<a TYCKeH - Win,z:i;e, )l(aH,a )l(hIJI 

ryrntt.ua :>Kbrn 6ach1 - Win.uexaHa (whlnTaI<atta) TOHhI 6ona,l.l,hI. 

.6i3.UiH K8KTeM.ueri HayphI3 ManrnachIHJJ:a. Con Ke3.ue e11, KeptteKi 

)1(¥JI.IJ.hI3 - AnwaFhrp - C1Ip11yc - Kam1eyna Katt opHhIH.Ua 6ony 

KepeK. Cochrn .u~y.ui emuey ici )l(Onrn I\OHhIJIFaH. Con Ke3,l.l,e 

.ueMaJibIC - KaHMK)"n Me:HpaMbl 6onrnH. 

:>Kep aCTbIHhIH, KepiH6ei1TiH )l(eTi caHblHhlH, :>KMhIHhl 161 eKeHiH 

lllbIFapaMhl3 (13cypeT). OChl caH.[(bl I\blpbll\ caHbIHa 6a:HnaHhICTbl 

6hrnai1: TyciHeMi3: WaprnhIHhIH TepT 6¥PbIIIIhIH.Ua TepT I\hiphII\, 

oprnchrn.ua 6ip epKeIII-opTaJihIK. CoHhIMeH 6ona,l.l,bI: 

40*4+1=160+1=161 

0HhI 6hmaii )l(aJyrn 6ona.nh1: 

40*3+41=120+41. 

Ocb1,n;aH Kenirr 41 HOI\aT IDhIFa.Ubl. Ocbr catt.uhI I\hiphIK. caHhIHa 

I\OCaMbI3. Ap6aryH = K,hiphII\= 329= An- paxMaH 

. J 370 
329±411 288 
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OcLr caH.uap.ua 3op MaFLIHa 6ap. 37*12= 444- rnxyn caHbI. 

1 J2+40= 289+40= 329 

289- an- paxHM; 

329+289= 786 .... 288= 36*8= (62-26) 8 ..... . 

T¥patt K,aK,na caHhI, rnett:6ep catthl. FanaM caHhI "TeMip K,aK,na~" 
catthI. 

AnThl KyH.ue JJ.YHHe )l(apanrntt HrnapaThI 41 catthIH aJIThI 
ecooeiiMi3: 41 *6=246 )l{e6paiin nepirnTe catthl. 

)l{ep.neH iH K,a3hm KipeTiH ThIIIII\aH )l(hIJI 6achr 6onyhr YpKep.uitt: 
)l(ep acThIHJJ.a 6onyhlH KepceTe.ui. 5IrnH AH: ece6itteH KyH ece6itte 
ayLICI\aH. AH: Tyiie I\¥pbr I\aJIFaH. 

OchIIIapJJ.hIH: 6aprnacbrna 6i3JJ.itt: xanhII\ThIH: opTaFhI 6ap. Ei3JJ.itt: 
Mm<;caT con M¥chrnMaH xaKiM.uep.uitt: i3iMeH 6apy. 8n- <l>apa6H 
)l(Onhr corr. A6aii con )l(OnJJ.bI apMaH eTKeH a.uaM. 

AllJWha may6a ....... . 

Hc!laMW 1).yam 6epciH. AyMu11! 

CoHhIMeH FaJiaMH epKern TyCiHiriHe Ken.uiK. 
KyHHitt: ett: IIIhipl\an ¥3aprnH HoKaThI- apK,aChI - epKerni 

IIIOI\ThIFhI 151 .uen ancal\. 0HhI eKi eceneceK naK,apa cypeci 6onJJ.hI 
.ue.uiK,, OChl caHJJ,hl 41 caHhIMeH Ca.JlhlCTblpcaI<: lllhIFaJJ,hI: 

{ 
302 = 151 *2 

161±41 = 120 = 60*2 

EKiHrni )l(aFbIHaH con EaK,apa cattbIHa )l{e6paiiI:.III catthIH 
I\OCaMhI3, 6onaJJ,hI: 

302±246 =g~8 
= 137*4 

Con caH naiirnM6aprn an:FallIK,hI KenreH yaxH -gMip caHhI: 
«OI\hI- ''-') = AI<:pa = 302, .nereH . OttbI gKerrreH - con :>Ke6pattHn
oiirratt:bI3. 
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TaMawa Mb1ca11; 548 A11- l1a- I\yr IJ(A.i.iu aTTbI acb111 me caHbI. 
011 I\¥paH)J,a ai1Tb1J1Fai1 ( 55- cype, 58 a51T) . OraH 811- 5epyH11 Ken 

TOI\TaFaH. Of:~IH, 8pHeriHe KipreH Ta6HFaTThIH, 'f¥pal\Thl }\aTHaC 
caHhI: 137=-. 

e2 

M¥HhIH, e3i 3anap.r:i:hIH, Marm1TTiK I\ac11enepiHiH, eH, H:niK, 
)l(eKe 311eKTpOH)J,hll\ I\03Fal1bICTapbIHaH lllbIFaTbIH T¥Pal\Thl caH. 
0Hhl H:BiK I\¥PhIJihIC T¥Pal\Tb1Cbl aTaH)J,hl. 0¥JI apa)J,a eH, Heri3ri 
ylll 6ararraFhI T¥Pal\Thrnap I\aThIChI ogTa emneyilll Typitt.r:i:e 6ac 
I\OCI\aH: 1) I!JtaHK m¥pal),mblCbl, ( h =~, .SIFHH !),yam (:)JlUleytui: 

2n 

2) JKapbll),- CayJte lllarJlllaH,)J,bIFhI (C); 3) 3JteKmpoH 3ap5ldbl YlllKilli (C). 
Oehl TaMallla I\aThrnacTap Ta6nraT CbiphIHhIH, )l(aJifihI enllleyillli 

.r:i:eyre 6ona,1J,h1. 
I\a3ipri BblflblMHbllf OChIH.[{aH: )J,;:}JI)J,i rn6hIChI K¥PaHHbl1f )l(OFapFhI 

enllleM.r:i:i myciHiKmepiHe caHiJac, ecenec .[{;:}JI Kenyi Ke3.r:i:efl:col\ 
Hgpce eMec. n¥JI Mgcene epeKllle opany KepeK . .5ip epHeK ofl:nacy 
yllliH: g3ipellle ochrMeH 6ip ThIHhIC )l(acafl:MhI3: 

329*2= 548+ 110 

An- paxMaH ( apraryH =40) eKi ece 6ona,n:1>1 TeH, eKi rncr<:a: 548-
An- 5lr<:YT, 110-MarHHT (Fe30 4). 

Tar1>r 6ip epHeK: 

302*18= 151*36=36(100+51) = 3600+1836 

1836-IlpoTOH caH1>1 
100 J 

2 u . 
17 = 289-Ap-paxMaH 
I\1>rphII\ caH. 
Pa661>1MHhIH, 6epreHiHe caHChI3 lllYKiplllrmK. FanaMHhIH, lliaM 

lllb1parh1 IIcnaMra A.rrnah r<:yaT 6epciH ...... AMHH! 
:>Kep MeH KeKTiH, apac1>rn )l(aJIFaCT1>rpraH AM: 6ac1>1. Con )1(8HiH.r:i:e 

AM:,n:oc .... 
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AHL(OC 

OH CKI MyllleJI, OH caycal(. A,11,aM aJIJJ.hIMCH 031IUJJ e3iH. TaHhl 

JJ.CrCHJJ.C aJl}J,hIMCH aTanaTbIH OCbl CKI caH. 

Ocbr eKi cattHaH lllbIFaJJ.hI K,Oc AH: caHhr, OJI e3i ,l.J,Oc Aii caHhI, 

HeMece Att,IJ,oc caHhr: 

{ 
22 = 11 *2 

12±10 = 2 

(
1+10) 

(AH:)= l+u = 11 

Ochr TYCiHiK )l(ep MeH KeK apachIH )l(aJiracThrpaThIH ,llgpe)l(e.n:e 

OpbIH aJiaJJ.hI. ... 

0Hhl 6i3 Typatt K;aK,rracbrnaH KepJJ.iK. Ott)la OH eKi MyllleJI ~JJ.hI3 

TOrrTapbrMeH 7 KaT KeK apachI OChI eKi caHMeH )l(aJIFaCK,aH, jlfHH 10 
caycal(K,a 2 6ineK K,OCbIJIFaH OJI 6iJieKTep,LJ,e AH MeH Kytt (2- cypcr) 

Oehl epHeKTi I\¥IJaH.n:arhr AJIThIH )l(:rne iH)l(Y 6iJie3iKTepMeH 

caJihICTbipyra 6oJia,lJ,hI . 

22- An-Xa)l( cypeciHiH. 29- MTbIHJJ.a 6hlliatt )lereH: "H.MaH Ke'lmipin, 

i3zi ic icmezeHoepoi , acmapbzHaH (neHoep asamblH 6m;wCJ.JlapBa 

,..;ip2i3eoi. Owp oHoa a1mbzH .JK'<JHe iH.JICY 6foe3iKmep..iteH 6e3eHeoi. 

0HdaBbl Klli\tOep de :w:i6eK 00.Wdbl ". 

AcrraH lllhIJ<TapbIH itt)l(y )].err arny J\¥paaua }f(yKa6 )],err 6epiJireH 

(24- cype.ne ). AJITbIH 6oJica, o.r1 Kytt Mara.11,aHbI (MeTa.nhr). )l(i6eK 

KHiM T¥T arnIIIhI '.IKeHiHncri attThIJIFaHll.apMeH 6attJiaHhICThI ... 

acrratt H¥PbIHbIH. )Kep.a.cri Typi ncrr 6iJieMi3. 

l'Vf¥Jf,.'la CCKC aTJaTbIH H;;ipce attTblJIFaH cype caHbl (22) a(ITbIJIFaH 

Ali.!lOC ( I(ocaif = 11 *2= 22) caHbrna )],;)JI Ke.TJeJJ.i. 0HhIH. ycTiHe 

~Ia3M¥JI )KafbIHaH aJihIIT Kapacal( xa)KbIJihIK rraphn, l\t¥CbIJIJ\IaH 

)K0Jl FaJiaMHblli Fa:.KattbIIT ~1¥F:.KJI3a K0pH1CIH eJieCTeTirr, ecKe 

Tycipy )f(OJihI. 0.TJ cottay AJI-Mucal(TaH 6epri Cbip.11,hlii Ky;;ici. 

OraH rraifraM6ap.riap K)lJ.11iK erri, coraH M¥CbIJI~IaH)J.ap Ky;;iJriK eTy 

KCpeK. 

··n."i.H A.1.WhlJ/bllf 6e1zi.1epiH :f'.-1b11qnaca. KyoiKci3 0.1 .lfCJ]-JeKmiff 

mw-;ya7b1Bb1HGH .... ,·L7.Wh .JIC0,7b/HOa lllb/HGllbl m}'pde K}pecif-{oep. 

Ce1-1(}epdi cm maffOOdbz, .H:f'Cbl.7.HaN amadb1. A.·1.wh ce}i()epze 

;J1c.~poe.Hwi. He11ae1i .J1cu;;;cb1 .)1capde.Hwi .. ( 48~T). 
16-! 



28-cypeHil-l )KllbIHDbIK. cm1Li: 

31+11 
22+~+78 = 142 = 71 *2 

Ii¥JI }l{ep MeH KeK apachrn )KaJIFaCThipFaH epKern cypemH. 
M¥J<,aTTaFaHhI: 

A+JI+M= 1+30+40= 71 eKi ece (on eKittrni cype: Iial\apa). 

On cytt6ine caHhI 142, on Fyrnpa;::i:- <l>apa6 - Attl\hl3 caHhI: 71 *4= 
284. OtthIH. 6oc caHhI con aH:.n:oc catthI TOJihII\ eceni : 22*10= 220. 

Xa)I( = 11 =AH: eKeyi catt.n:ac. 78= 26*3 caH yrn ece TeMip xa.n:tt.n:. 
CotthIMeH }\amp on apa6rna caH .n:ereH ce3.n:iH. caH.Il:hII\ M;:itti (rn.n:tt.n: 
=t..l..l = 78) 

OH:narr l\apacaH.hI3 TaMarna 6aH:natthICThI con cype.n:ett IllhIFapaMhl3: 

{
142 

22+42= 64; 78±64 = 14 

14- 1I6pahttM cypeci; HHlf xa)l(hIJihII\ 6acrny eciMi. 
TaFhI 6ip TaMarna eptteK: 

{
82 

71±11 = 60 

82-1<,oprnchrn, )l(eTittrni, a}\hipFhI acrraH Catt)l(ap MeTaJihI, 60-
rneH.6ep catt ---.- 6acrny catt. On .n:a Catt)l(ap caHhl. 

EKeyitt Ke6eH:TeMi3, MhICaJihI 82 rpa.n:yc 6onca coHhI MttHYTl\a 
aH:ttan.n:h1paMhI3: 

82*60= 4920= 123*40 

Ii¥JI 6ip eptteK catthI TYPitt.n:e : e 4'
92= 13 7 

OtthIH. 6ip Tyciliiritte KeihH opanaMhI3. 
EcKepTKirn 3arrapMeH, onap.n:h1 ecKe aJIYMeH )l(;:itte FhIJihIMlf 

3epTTeyMeH a.n:aM )l(yperi HMaHFa Tal\yanhII\ Ta6a)J,hl. l\¥paH con 
FhIJihIMHhIH. }\aHHap Ke3i. JKypeK .n:ereH C03 6eH JICemi .n:ereH C83 
apa6rna catt.n:ac: }\ana6 l§Jy= ca6ttr=l>"'-:-lt= 132. 

OchI catt aH:Ti.IJIFaH AH: caHhIMeH, Aii.n:oc caHhIMeH, MYilleJI 
catthIMeH ca6al\Tac: 
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12* 11 =22*6=132. 

Oehl catt MeH Ali caHhIH I<apacTh1paMhI3: AHAhlH. MeTaJihI KyMic 
47. OtthI eKi ece AJiaMbI3 60Jia,n:h1 47*2=94 3aM-3aM. OchIFaH 
l(aHTaJiayrnhI 48 caHhIH (tteMece 12*4=48) KOCaMbI3: 94+48=132. 
6¥JI 48 XM u -MyI<arrarnT rypitt,n:e )KeTi cype,n:e 6ap ( 40-46). 
CotthIMeH K.arnp acnatt Wb1paK.TaphIH K.¥patt.n:a Ky Ka6a ~_,.~L:.i .n:erett 
(24-cype.n:e). 0HhII{ caH.D:hII< M:}Hi: Ky=26, K6 =22, 26+22=48. 

:0¥JI apa.n:a l\ocaH: catthI, TeMip (xami:.n:) catthI, K:aHTaJiaMa caH 6ac 
l(OCThI. 

TaFhI 6ip TaMarna caH :>Ke6pai:ibIJI rrepirnTe T;;ll{ipi rnparrhrnaH 
anrnrn peT rraHrnM6aphIMhI3Fa Xo1pa Tayhrn.n:a yaxH ::lKeJirett.n:e 
aJIFailll(bI ce3i: «OI<hil- AI<pa lj.) -nerett. 0HhII{ ManrnachI 
8blJTblAtbl1WH 6acTay FOH .... 

CaH,n:bII< M;:rn.n:epiH 1<ocaMbI3: :>Ke6pai1:hIJI -246, AI<Pa -302, 
6oJianhl: 

{
548 = 137*4 

302±246 = 56 (K ) . ..... YH 

E¥JI AJI-51I<yr lJ..,,,lJ.JW= acorn Tac caHbI. (55-cype, 58 MT). 
OchIMeH 6aibmHhICThI TaFhI 6ip TaMarna epHeK: 

246*10=205*12=2460 

EKeyiH 1<ocaMbl3 6oJiaL{bI: 4920=82*60. )l(ornphI.Ua aifThIJIFaH 
caHFa opaJI,UbIK. M¥tt.ua 205- CbI)lJII<a (FbIJiblM lllblH)J;bll\ (.JoO..l(,?Jl ... ). 

KeK1eH rycKeH TOJihIK caH )l(e6palib1JI xa6apb1 )l(ep M)'menitt.ue 
IlibIH,Il,blKTbl 6epe.ui. 

Oehl apana Kenirr 6acTarr.l(hI All,lJ;oc caH,IJ,aphrna )l(eTTiK, T¥PaH 
. . 

I<aI<rra eptterrne )KeTTIK. 
54-cype, An-l\al'vrnp (Ail), 55 a~T. )l(HhIHhI 6011a)lb1: 

31+340 
54+ 371 +55 = 480 = 48*10 

)J,eMeK .l(aHTaJial\rn 48 OCbIH,Ua. TaFbI 6ip Mhica.n: 
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{
76 = 19*4 

+r'- . 54-~..:.. - 32 = 17+15 

76-eype a,n:aM, 19 6ae 6arn. EKiHini eaH 6ae HaMa3: 17- naph13, 

15- eyHHeT. 

Oehl eaH,n:ap,n:aH aifThlnFaH an-I-Ial\YT eaHhIH 6hlnaif anyrn 

6ona,n:h1: 

2(220+54) =440+ 108=548=137*4. 

246 
e /5=137. haH,n:ae -apa eaHhl 119 eKeH1 aifThin.ll:hl oehIFaH 

6enrini 71 eaHhIH K;oeaMhl3, 6ona,n:h1: 

119±71 ={~o=19*10_ 

EKeyi .n:e TaMarna eaH-190 rnnaMH 6ee TeKTiH: )l(tthIH eaHhl, 48-

K;a;fTanaMa eaH Ky+K6 )l(eTi xaT KeK MaFhrnaehrn,n:a. Oehl eaH,n:ap,n:aH 

KerrTereH TaMaina eh1pnhl K;aThrnaeTap Ta6yrn 6ona,n:hl. 

Eip rnHa K;aThIHaeThl eeKe anaifhll\. An-K,aMap eaHhl 271. Oehl 
eaHra Aif.n:oe eaHhIH K;OeaMhl3, 6ona,n:hl: 

{
393 

271±22 = 24g 

An,l;hlH;Fhl eaH )l(eTi xaT K0K MeTan,n:aphIHhlH: )l(llhIHhrna TeH;: 

47+82+29+79+26+50+82=393 
Aif faehl rnnaM 6aeh1... K,oe Aif =Aif,n:oe =Aif6ae ... 

EKiHili eaHFa )l(eKe Aif eaHhIH K;oeaMhl3, 6ona.n;hl: 

{
260 = 52*5 

:A.9± 11 = 238 = 119*2 

XaM,n:n eaHhl, haH,n:ae eaHhI.. .. 

AifThlJFaH )l(eTi MeTan eaHhIH eKi eeeneeeK 6ona,n:hl 6ae 6aTa 
eaHhl: 393*2=786. 

Oehl Mm: TOl\TaHMhl3. Anahrn rnyKip ... HenaMFa K;yaT 6epe rep 

T~H;ipiM. 1-MHH!. 
)l{anrnel! htt)l(pa yrnKini. 
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A.~ - hlDKPA 

l1cnaMHhIIi K.yar aJIFaH, :>KaI{a)'],aH )!(OJI caJIFaH lCIHlli 6aChI 
hn)Kpa- MeKe)'],eH Memrnere Keruy canaphr. Oehl canap 622 )l(hIJlhI 
6onrnu. OchIHhIIi tteri3re an:om yrnKiJI JKacaAhIK.. 0Hhili 6ip )f(aFbI 
ay.rmc caHbI An -paxMaH +An-paxHM 329+289=6 l 8, 6ip )f(aF:or 
T¥paH catthI TeMip c1>map eaH1>1 620. E¥JI 03i aHay eKi eaHHhlli 
oprac:or =620=(622+618)2 Oe1>1 ynIKinni 6¥PhIH KemipreH Yaxn 
ywKiJiiMeH caJihICThip.UhIK.. 25-cyperre OChIFaH C;}lfKec M;}JiiMerrep 
Ke JI Tl p IJI,IJJ. 

An-htt)f(paHhIH. eKi caHhI, 6ip OHhlli )f(blJihl -622, eKittruici OHbl» 
arr:orI< catt:o1: 208- hH~a. Oe:or eKeyitt K.OCaMhl3: 

622±208 = { 830 ~ ~ 52+ 31210 - An.XaM.UhI 
414 - xyT .... L.. - My wen - Ea.r11>rK 

Mymen 6ac:o1 1-XaMaJI (I-\OillK.ap cr-J-), OHhIH. catt:or 78 .... .6¥JI e3i 
caH L{ereH ca3 t.:iS=78 (rn.ua.u). 

MyrneJIAia 6ac - aifal\ catt.uap:orn K.ocaMhl3 6ona.uhl: 

414
+ 

78 
= { 492 = 246*2(:>Ke6pati:orn.caH:or) 

- 336 = 48*7(ATI - xapMbIC - bl.n.p:orc) 

L{ocrnp catt:or, Kaihanal\lrn JKeriniK. Oc:or caHrn H¥P catt:or: 162=256 
6aiiJrnHhICTbI. 

{
464 = 116*4 

256±208 = 48 (ycritt.ue tJ.pl=ll 6). 

An-lrn)J(pa caHhI MeH xamupa.rrap caHhI apachlHJla TtMama 
6ai1natt:o1crap 6aliK.ana.n::o1. 

{
4512 = 47*96 = 94*48 

4304±208 = 4096 = 256*16 = 163 

EK.eyi .ne aihrratt-al\ rycitti11..1i, afu':orrrrnH caHnap, OH 31ThI 16-
Apa catthI eK.i ece H¥P, yw ece KeneMD.iK OHhIH yHitte nm;par . .5¥-o: 
C3H,lhl T3Fhl OttJiacy KepeK. lJip Mh!CaJI: 

4096+848=4914+40=4944=618*4; 
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...... 6 
h1'DKPA YlllKIJll 

{
830=(52+31)10 0 {60°20· 

622 ~; 208 622±208 = 414 ; 60 .±20' = 59040'; 

{
464 = 116*4 

256±208 = 48 ; 

101°55'+60°20·=162°15'=78°5'+73°10·+11 o. 162°15'*4=649°=1360° +2 
0 z ' 

9 ; 289=17 ; 

,.• .. 
~ .... 

.. " 
. 
: 

59 
s9°4o'-46°50-=12°50'; 38°10-+12°50· ={2~b~0.; 25°20-=190*4; 

f 

62° {622 2 
51°-t..11°= 40Q 336±286= 50 ;(17""27) =7803=1836-17/4; 

286 = 26*11 {1760 
208±78= 130 = 26*5 ; (210-47)*7+619= 114H619= 522 ; 

{
936 { 4512 

1760=440*4; 522±414 = l 08; 4304-t208 = 4096; 

4512=47*96=94*48; 

{
880 = 620+ 260 620*2=622+6 l 8. 622-208=4 l 4-Y\rr .,,,:;. .a ~ - } 2 498±382= - * . ' . ._,..... ~ 
116- 29 4 xaMan .J..,......o.-1... ........ 78 

{
492 = 246*2 

41 4±78 
= 336 = 48*7= An-hapMic. 

25-cypeT. 
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848- TeMip l(a3bII\, 4914- nepiwTc11ep caHbI, 40-naiiraM6ap 
caHbI (K:aiha11al\1a 48 caIIbIHbIH, 6ac cypeci). l\f¥1-:1t1a TeMip K:a3bIK 
ryci1-:1iri1-:1 TiKe11di: h1rn<paMe1-:1 6ai1rratthICTbI a.rryrn ,[(a 6ona.[(bI: TeMip 
640=622+ 18; K.a3bIK. 208- htt)l(pa. 

Keih1-:1ri ca1-:1rn xaMan caHbIH K,oCaMhl3: 

{
286 = 26*11 

208±78 = 130 = 26*5 = 80+50 

( epKern cypettitt,), (2 )l(;:rne 6 an ca1-:1b1). 
Acrra1-:1,1J,ap MeTaJibI (T¥PaH K,a1<.rra). 
TaFhI 6ip Kep1-:1eKi ca1-:1: 

(21*10-4 7)7=(210-47)7=163*7=1141. 

Oehl ca1-:1rn K,ocaMhl3 HMaH caHhIH (619) 6ona,1J,hI: 

1141 619 = {1760 = 440*4 = (62+26)20_ 
± 522=414+108 , 

An-paxHM caHbIHa K.OCaMhl3 K.a3bIK. CaHhIH: 19* 11 =209 6oJia)J,bI. 

172+19*1=289+209 = {498 = (52+31)6 = 83*6 
- - 50 

1-:1eMece: -{880 = 620+260. 
498±382 - 116 = 29*4 , 

170 

{ 
60°20' 

600-±:..20 = 59040·; 

59°40'-46°50'=12°50'· , 

{ 
51° = 17°*3 

38010'±.12050' = 25020'*3 = 760 = 1604 

101°55'+60°20'=162°15'=78°5'+73°10'+ 11 o. , 
162°15'*4=649°=360°+289°=360°+ 11°· , 



0 ' {62° 
51 ±11 = 400· 

E¥JI apa.na T¥paH I\ai<;rrachI 6¥ph1w :a<aFhIHaH opa.JI,D,hII\. 
Oehl apa.na KenTipinreH eTe I\hICI\a MaFJJ¥~1aTThIH, e3iH.ne Kerr 

Macene :a<aThip. Onap,D,hI ran.nay i<;on.naH Kene .ne 6epMeli.ni. EipaK. 
)l{ypeKKe THJrnai<; 6onapJihII\, oli canapnhII\ Macene 6epin.ni. 

Annahrn wyKip. B¥JI oi1nap,D,hI .na i<;arn3rn Tycip.niM. HcnaMrn 
nali.nachI 6onrnli ! AMI1H ! IJi"IJ:.IL.J<.s 

An-hm1<pa TypiH.ne on 6011a,IJ,h1: 31+208=239. EH,ni cornH KeneMi3. 
An-hmKpa caHhI 6ona,IJ,hI: 208+ 31 =239. Oehl caH,IJ,hI IIIhIH,IJ,hII\ caHhI 
MeH K,OCaMhI3: 

{
444 = 37*12 

239±205 = 34 = 17*2 . 

TOFhICThII\ hIFhICy caHhI 3aMaHa caHhI Taxyn wc:::JJ =444 IIIhII\ThI. 
Mµi.na MIIIapaT Chip )KaThip .nerr 6ineMi3. 8liTKeHi An-hmKpa 

~anaphlMeH 6ai1naHhlCThI IIIhIH,D,hII\I\a )!(OJI aIIIi<;aH 3aMaHa 
5acTa.Jia,IJ,hl .nereH ce3 IllhIFa,IJ,hI. 17- on .na carrap An-Acpa caHhI. 
JHhIH, ececi I\aMap 17*20=340, TeKilleci 172=289- an-pax11M. 37-
~ype An-CacpaT i<;arnprn T¥PFaH on i<;arnp,D,hlH, 6ip rypi, 12-Mylllen 
~aH, eKeyiHeH rnxyn 37*12=444. EKiHilli )l(aFhIHaH Mhrna caHrn 
<,apaH,hn: 

{
400 

239±161 = 78 ; 

400- TepT .nereH ce3, HeMece illaMCH -KyH; 78-caH 6ac.h1, )l(hIJI 
5ac.h1 xaMan; C:::i"J 

{
180 

161±19 = 142 = 71 *2 ; 180- IlleH,6ep; 71-CyH6ine 

161-TeKilleHiH. Kepitt6ei1TiH )KeTi )l(MhIHhl ( 13-cyperreH i<;apaH,hl3 ) . 
. 9-6enrini. OchIFaH 6ip opany. 65- An-Ta.Jiai<; cypeciH.ne 6ip ce3 
iap: lc:::lb AxaTa .nereH, i<;opIIIarnH MaFhIHaChIH,IJ,a. )l{eTi xaT KeK 
KaHe cott.nattJJhII\ )Kep.ni )KapaTI<.aH Annah. Onap,D,hIH, apachrn.na 
\nnahThIH, aMipi )Kypirr rypa,D,hI, ceH.nepre 6ap Hapcere K.¥,IJ,hipeTi 
KeTeTIHIH )K;;JHe ap Hapcem llll!He aJIFaH (i<;aMThlFaH-K;OplllaFaH) 
iiniMiH 6in.nipy ywiH (12-ai<;hlpFhI a}IT). 
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OcbI aRT )K8HiH;~c YI611 Xa66ac: ".\fJ(l!r)a .11cachlJJblll 6ip Cblp 

6ap" ACre11 CKClL CoJr CbipAbil-l 6ip wcTi aiiThrnrn11 Axarn ce3iHAC 

ceKiJI,ni. OttbIH. catt,nhII<: M~Hi 19. OJI ce3)],i K.a.n Axarn (c.:i lcl.b) 
Typitt.ne aJihIII eKi eceJiece )l{e6paH:hrn catthI lllhIFa.nhl: 

(104+ 19)2=123*2=246. 
Cayea!( Ac6ar-= ILJA'-=-'t 163. 
CaycaFhIH cattaH: 6iey .nereH 3op MaFhIHaJihI H~pce. Oehl cattrn 19 

caHbIH I<OCaMbI3: 

{
182 = 91 *2 

163±19 = 144 = 122 

(91-lliaMctt -Kytt eKi ece), (12- MyllleJI lllaplllbI). 
0Cbl caH aHTbIJIFaH 161 CaHblH l(OCaMbI3: 

163+ 161 = . {
324 = 54*6 = 108*3=4*2*3 

- 2 ' 

(54-K.aMapH, 108-K.oc AH:-L(oc aH:, AH:.noc). 
EKi I<:OJI.D;hI-OH caycal(ThI )l{aHhIII 6arnJiacy-.noCTacy 6oJIMaI<:, 5IFHtt: 

163*10=1630=(284+220)+(412+92)+622=284=71*4= f¥fapa.n
<t>apa6, 220-0HhIH, .noc cattbI eKeyi 6oJia.D;bI 504. 412- EaH:T (yH: 
K.ar6a), 92- K,ar6a, eKeyi TaFbI coJI .noc cattrn TeH,: 412+92=504. 

622- AJI-htt)l{pa )l{bIJihI. Ocbrnap.D;bIH, ¥JihI .nocTbII<: eKetti TaMarna ... 
I1cJiaM rnpttxhrn.na Myha)l{apIIap MeH AttcapIIap ,lJ,OCThIFhIHa 
ttlllapaT ChIH.D;hI. 

TaFbI 6ip TaMarna eptteK AJI-hmKpaMeH 6aH:IIattbICThI FaJiaMH 
:>K¥M6a1<. 0HhI 6i3: "AII-hmKpa xal(ttI<aT )l{OJihIH alllThl. AH: l(aMap 
op.[1,aCbIHa opmurnCTbI" ACII ~blpbIM,[l,aHMbl3. 

On epHeK Mhrnay: 340=(239-205)10; 340*351 =119340=34*54* 
65=65m =65* 1836· 

p ' 
340- K,aMap-AH:, 351- OHhIH, yH:i-op,ll,aChI, AII-CaparnH- lliaRH-

K.oRH (IJ"-""'_;1.lu =351). 
An-hH)l{pa carraphrn.na "Ma.nap AJI-CaparnH" i".:il_) IJ"-""'..).lu arrhr 

acTpOHOMHRJlbll( -KOCMOJIOrttRJibll( .naH,FblJI,[I,bI 6acbm Kecirr 0TKeHi 
M~niM. MeKeHiH. ett)],iri 21° lllaMachr, Me.ntttteHiKi 25° rnaMaCbl. An
CapTaH,lJ,iKi 23°30' l(aThIChr: (23,5-21):( 25-23,5) =5/3 (I16pahttM 
HOTaCbI). 
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Ma,D,ap An-Caparnr-r ,D,aI-lFbIJJhIH 6ipre KOCcal( 6ona,D,br: 
245+ 3 51 =596. 

Oehl caH,D,hI MbIHaH,D,aH: ryp~e An-hmKpaMeH 6aH:nattbICThr 
:>Ka3aMhr3: 

239+357=596= 239*2+ 118=478+ 118=596 
HeMece 

239+246+ 111 = 596; 
246-)l{e6pai1:blJI, l l l-M11Kai111. 
,Zl.a!-lFhIJI catthIH K,ocaMhI3 xamupa11ap cattI>rna: 

{ 
4900 = 702 

4304±596 = 3708 = 36*103 = 618*6 

70-cypeci A11-MHrnp:>K, rnnaMH cMxaT. AcrraH :>KOJII>I rnaplllbI 
~;:ipe:>Ke Typitt~e. OH:11an K,apaI{hI3 ! EKiHIIli caH orr Kytt~e :>KapaJIFaH 
FaJiaM~hI illliHe aJIFaH A11-paxMaH + An-paxHM. An-hH:>Kpa~aH 

ochIH~aH: rn6aparrap 6ap. 
A11nahrn IllYKip11iK. TaFhI 6ip oH:~aFhI eptteK K,aFa3Fa rycTi. 

PacblH Tg!-lipiM e3i 6i11e~i. K.¥paHHhII-l M)'F:>KH3aCI>IHa 6aprnH 
caifhrn HMaHhII-l HhIFa.si:~I>I, 6i11iMiI{ aprn~I>I. .... Pa66I>II-la :>KaK,I>rn~aH: 
6epreH CI>IMhI 6011acI>II{. 

)l,aI{FhIJI caHhIH 6ac 6aTa catthrna K,OCaMI>I3: 

-{1382 = 1000+382 = 618+382*2. 
786±596 - 190=19*10 , 

618+382 ={1000. /596+236 ={ 832 = 52*16 = 26*35. 
- 236' - 360 ' 

(32-xaM~hI), (360-Ille!-l6ep caHbr). 

faJiaMH Fa:>Kan catt~ap TipKec-TipKec. An-hH:>Kparn 1<,ocaMhI3 
CHHaM-epKelll; 

{
390 = 26*15 

239±151 = 88 = 62+26 (26-TeMip me). 

T¥patt K,a1<nacI>rna opaJI~h11<.0cb1 :>Kep~e TaFhI 6ip oi1 CaJiaJihII<. 
Hc11aMFa An11ah 1<yaT 6epcitt! AMHH! Typatt 1<a1<rracI>r - A11-hH:>Kpa 
canapbIHhII-l :>KaJIFaChI. 
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T¥pmr KaKnacbI AJI-lmJKpaHbII-( )KaJin1cbI ..'.{CreH)le OH)la a}lbIMCll 

flaiirn!'.16ap;J,b!H, cmeMi CCKC TYCC)Ji. ApblCTaH6an CCKC Tyce;:.(i. 

0Hbll{ e3i M¥1fhIH; apFbI )l{aFhIH)laFhI TYPK xaJJl\hI )l{ettiH,neri xa,nHcKe 
COFa)lbl. 0HhIH; fopiH l\03FaCaI<; ::JH;riMe ¥3aTI KCTe,ni. EKiHllli )l{aFbIHaH 
on M::Jcenenep 6acI<a KiTarrTap.na .na )l(::JHe oc11 KiTarr Tapaynap1rn.na 
aiiThIJIFaH. Conap,nb1 OI\YIIIhI eciHe any KepeK. 

b¥JI apa.na 6i3 T¥PaHHhIH; 6ip .nattachI A6aH: aThIMCH 6aH:nattbICThI 
caH)lbl aJihIIT, COHhl hH)l(pa )l{blJI caHbIHa KOCaMbI3: 

678 62 ={1300 = 26*50 = 52*25 
± 56 = 8*7 

Kepirr OTbipcbn T¥PaH I<aI<rratthIH; TeMip (xa,ll,n,n) caHhI lllhil\ThI, 
xaM)lhI caHbI lllhIKThI )l{::JHe 6ip KyH - '-?.JF HYM=56 caHhI. 

b¥JI 56 TeMip aTOMhlHhIH; CH; Kerr, CH; )l(OFaphI caJIMal\ caHbI. 
EKimni )l(aFbIHaH K,a1urn caHbIH 6hrnaH: )l(a3yrn .na 6onaJJ.bI: 

(80+50)1O=1300=52*25. 

· M¥H.!la 80-chrnarr - eKimni acrraH - F¥Tapa.n Attl\hl3 MeTaJihI 
(K,aI<;rraHbIH; eKi 6ocarachI -eKi 6ac 6apMal\ (2-cypeT). 50- 1<anaH:h1 
-aJIThIHIIIbI acmrn - MyIIIrnpH - Illott;aii MeTanbI (K.aI<IIaHhIH; eKi 
MaH;.!laiirna 6acb1 -eKi aTIIIaK. caycaI<). EKi 25 caHbIHaH: 

1
5 21= 25-4 = 21 · 2 5 ' 

0HhIH; TiK 6¥Pbllll yrnKiJI 6:f_rphllllTaphl: 

0 
2/5=0,4=sin23 35'. 

OttaH lllhIFa.Uhl: 

23°35' *2-38°10'=4 7°1 O' -38°10'=9°=540' 
I\acneTii rrellleHe ~hI3 6ec 6¥Philll: oH AH: (54- I<arviap) ... 

Och1MeH TaFhI 6ip ruiJI)laMa 6onchrn. Amrnhrn rnyKipniK! lciMi3 
C<lTii 6onraii! Aivnrn! Ett,niri ce3 K,ocrraK, 6¥PhIIIITap .n,ereH 6ip 
r-.1::icenere apHana)lhl. 
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l\OCfiAI\ CAHL(AP -1\0CfiAI\ 6¥PhIIIITAP 

Ott.UhlFhI Mett 6ipniri a)'hIC Kenrett eKi eKi ophIH.II;hI K,ocrraK. 
caH,u.ap,n;hIH. 6ip tterneyiH Kep,u.iK. 

= 64-16 = 48· = 49-1=49· 841 1711 48 '17 ' 
52

1 = 25-4 = 21 · 1
41

1 = 16-1 = 15· 25 ' 14 ' 

1
621 = 36-4 = 32· 
26 ' 

1
211 = 4-1 = 3. 
12 ' 

Ochmap,n;hIH. apachIH.II;aFhI 6¥PhIIIITaphI, MHH K,ocnai< 6¥PhIIIITaphI 
)KSHitt,n;e 6ipep MhICan. CoHhIH iIIIiHeH aliThIJIFaH T¥PaH 1<a1<naMeH 
6alinaHhICThI analihII<. ' 

(80+50) 1O=1300=52 *25, 

1~; I= 25-4. 

0HhIH. 6¥pbIIllhI 6oJia,II;bI: 

sin23°35'=2/5=0,4; 23°35'+66°25'+90°=180°. 

EKiHIIIi 6¥p1>IIII: 

l~~I = 36-4 = 32; 

0HbIH. 6¥PbllllhI~ 

113= sinl 9°28'; 

19°28'+70°34 '+90°=180°. 

Oehl eKeyitte 7-cyperre KepceTinreH 6ip 6¥PhIIIIThI I<OCaMhI3, 
6011a.uh1: 
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On 6ona,IJ,I>I: 

86*60'=5160' 

5160=4914+246, 

4914-rrepirnTerrep caHI>I, 246- )l{e6pa:HI>rn cam,1. 
0ChIMeH 6aH:rraHhlCThl TaFhl 6ip epHeK: 

289-An-paXHM caHI>I. OcI>I caHHaH mea6ep mepiKTepiH 
llII>IFapaMhI3, 6ona,IJ,I>I: 

Ott TOFI>I3 caHI>I oHaH MTTap cattI>I llihlFI>III )KaTI>Ip: 

19°*60'=1140. 

17-An-Acap-Fa.rraMH casi:xaT caHhl. 0HhlE: ChIE:apbl 71-A+JI+M 
= \~ - 6ac MYI<aTTarnT ... Onap,IJ,aH IDI>IFa,IJ,bI: 

Ii ~ = 49-1 = 48. 

40-rraiiraM6ap CaHbI. 0Hbl I\OCaMbl3: an-paXHM= 172~289 caHI:.rna, 
6onaJJ,hI: 

289+40=329 aJI-paxMaH. CoHhIMeH 329+289=618... { .,
60 112±11 =289±71 = 5

218 
l>¥JI f'a)Kaffhlil Catt.Uhl 6hlJlru1: )KaJaflhll\: { 600 = 60* 10 

38?+?18= -
--- 164 
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360-weH6ep, 3/2* 164=246. 
Kar6a11bIIl TepT G+phIUihill 6bu1al1 11G13a'.\tbl3: 

90°+90°+90°+(7l 0+19°) =360°. 

Kef:iittri eKi cattHaH lllhIFa,11.hr eKiniK eri3 ... )l(ay3a Epac ... 5!FHH: 

Ii !I= 81-1=80 

I~ ~I= 49-1=40 

80/ 40=2; 91-IllaMcH-K ytt, 71-H yx, 80-chrnarr eKlHilll acrraH 
f¥rnpa,11.-<Dapa6 MeTanhr. EKiHllli cype .5aK,apa epKelll cype. 19 
caHhl .11.a con epKelllrreH 6ai1naHhICThr. On 6ac 6apMaK,, T¥paH 
K;aI<rrachIHhIH: eKi 6ocarnch1. On OH TOFhI3 KeKTeH rycKeH K,aF6aHhIH: 
K;apa TaChI. .5IFHH: 

{
602 

313+289 = - 24 

602-K.¥patt,11.aFhI 19 cypettiH: )l(anrrhr catthr. 24-rnyniK catthr, 
aHHaJihlC caHhI. 36/24=3/2 - TeMip (Apai1) HO}\aThl. 

AnnahTbill 6epreHiHe cattchr3 rny6a. ilcnaM eyaT 6ep! fo3,11.ep.11.i 
M¥ChIJIMaH,11.hII\ )l(On,11.aH a,11.acTbrpMa. Pa66hrM Annah! AMHH! Ochr 
aHTblJIFaH,!1.ap,11.hI K,a¢ TaYbIH,11.a )l(J1Ha}\TaHMhl3. 

l\AII TAYhl-1\A<I> TAYhl 
"Eacb1 6ap, a.R8bl :JJCO~ 6ip Kepyem. 

Ta6apcbllf ¥lllblpacca Ken Mepyepm. 

YcmiHoe ~oc MY8Cm.!1a~ ~apamac 6ap. 

)/{izimKe ma6a a.HMa8a11 6ip zuepyem. " 

(XanbII\ ~M6aFbI: Illelllyi: - K, (K,a<P) ~prri). 

ilcnaM rnp11xhrn,11.a "K," ;)prriHe 3op MaFbrna 6epe,11.i. 0HhIH: ce6e6i 
Kerr 6onca KepeK. OtthIH: fopiH rnn,11.ay I\HhIH . .Dip Mhican anaThIH 
6oncal:\, T;)H;ipi niparrhIHaH KenreH ¥JihI KiTarrThIH:, 5!FHH a,11.aMHhIH: 
6ac Mitt,11.eTi ... 
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)Kep MCH KeKri '/KaJlFaCThiprnH 6ipimui acrraH Ail 6onca, OHhil-l ;i:a 
ari,1 "K" Jpi11i11c11 6aCTa.1a;:i,b1 "Kal\iap". K,ypaH,.rra "50" cype aTbI K 
(J-100), aRT C3HbI 45. )K11b1HbI 6oJia)lhI: 50+100+45=195=15*13. 

Oehl apa.lla 6ip.uett al1rn KeTeJiiK. 195- caHbI 19-cypettiH: 
MyI\aTiaFaTCaHbr: KhHFC ~o'-#tl.J-"' OHbIH: 03j eKi caHHbIH: Ke6el1TiH.1lici: 
13-Haibarntt cypeci, 15-Tac cypeci. 

K, = 100 caHbIH 6iptterne Typ.ue )f(a3aMhI3: 52+48=60+40=50+50= 
71+29=62+38. 

Ocbr eKi catt.1lap, forrKH "K," ycTitt.ueri "~oc .wyzarw~ ~apamac" 
6onap, .sIFHH ycTitt.neri 6achrn,naFbI eKi 11o~amb1. K,oc catt,nap.UhI 
I\apacaH:hI3 TepeH: MaFhIHaJJbI I\¥patt,na 6ap catt.uap. 

I\a3al\ TiJJiH.1le .n;e "I\" ;:ipni 1op MaFbIHaJJhI "K,ap", "I\apa'', 
".K,apFa", "K,apaybIJJ", "I\apMaI\", "K,bIIllI\arn", "K,oJJ", "K,ona" ... 

"I\" ;:ipiniHiH: apa6rna Tal{6acbr "6acbz 6ap, Qf{,f!bl :JICO~" jffHH 
al1ttaJJbIC )f(ypic 6el1tteci, AM opaFhI - acnaH I\aMhIFhI. AH:;:i;Lrtt; 
Op.1l3Cbl (ytti) 60JibITI caHaJiaTbIH -An-CaparnH (IliMH-K,bIIllI\alll 
-KoRH). Ott.Ila )la "K," ;:ipni :il<;:itte coJJ Myrnen ~.1lhI3.1lhIM 

acTpOHOMH.slJlbII\ Tal{6aCbI aH:I\aCKaH eKi "J I\ " .1lCyre 6ona,n:bI. (26-
cyperriH: acThIH.1la, rnel{6ep irnitt.1le ). 

On e3 an.uLrna 6ip M;Jcene. Ett.ui 6i3 K,acprnyhIHhlll eptteriHe 
KenemK. 26-cyperre An-1\aMap cype caHhI 6epi.rrreH: 
54+371+55=480=48*10 0ChIH.1laFbI eKi caH.1lbl aJJaHbII<: 

55±54={ 1 ~9 

OcbIFaH 6ac Myll;arrarnT caHhIH 1<ocaMhl3: 

I 09±71 = {1:~ 

)l(apTbl rnea6ep caHbl MCH I<OC 19 CaHbl illblI<,Tbl. 0HblH: 031 

MhIHa;:i,aH rya.n;M: 

={90 
71±19 52 

f(aF6aHhIH: (TeKilleHm) TiK 6¥PblillTapbI MCH }\aTap xaMJI.bI caHbI. 



19 .................... 786 
K,AMAP-KAD TAYbI 

54-cype -An-l\aMap (AH:) ~5_,....--- a:,.~ 

55-MT, 54+311n~0480=48*10 
109; 109±71=l38;71*2=142; 71*4=284; 142+109=251; 

109*2=218· 251+100=360· 71= p_J( 71+19={
90

· 71+29=100· , , , J ~ - 52' , 

{ 
6190 2 {5995 

5995± 195 = 29*20d x ±54x = 55 ; 1 )x=-27+82; 

(x1=55, x2=-109); 
2)x=27+_28; (x1=55; x2-l); 54*2=108; 55*2=110; 55-An-paxMaH 

5+329+78=462;462+108=570; 
..-~~-.-....... -.-~----~~~ 

\~' }l ~ '{!,~.' 11 11~ 
I ("'/'I '.'.} I 

I ~. 1 -
\~\ 38 11;; ' .... 1~--- \ 'jll 

\-:(oY /.· /, / ;; 
JU11d -t?>1l-n.i\,~ 

/ \ <tfT9~o) / \ 
)'3, \ ·-..... ·····p .. I \l'J 

\ £]$ I , 

'o\'f>~ I \-{ 

50 1+2+3+4+5+6+7+8+9+10=55: 

45 J 100 
1000; 195 

10(2+3+4+5) =140; 10(6+7+8+9) =300; 100(1+2+3+4 

195 100(5+6+7) =1800; 100(8+9+10) =2700; 
)Kl1b!Hhl: 55+5940=5995=109*55=(54+55)*55. 

26-cypeT. .£\aqnaybl 
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26-cypcTTe OCbI ca11;iap KepcCTi:1rc11. Ol!bIH iruiHeH "K" 
c:m_rtapht :ta. ( 71+29). CyH6iJie ca11jj,apb1 ;w ( 71*2=142), ctiapa6-
f¥rnpa.n caH,naphl .na (71 *4=284 ), 3YMPY.ll (~ ..>~251) caH,naphI 
.na IllhIFhITI )l{aThlp. TaMallla Ylll caH,llhl 6ip ylllKinre caJIAhII\: 
710+550+540= 1800(aCThlHFhl cypeT). OHhlH illliHe Chl3hIJIFaH 
we!-(6ep epici: "9" (TOFhI3 ophIH.llhI wapwh1) 16-cypeT. 

EH TaMallla H;:)pce "I\" cype caHhl )!{;:)He OHhIMeH 6ai1naHhlCThl 19 
caHbr: 

{ 
214 

l 95±19 = 176=(62+26)2 

(214- )l(ayhap caHhr), (26-TeMip TeK, T¥paH KaKnachr). 

Oehl caH,nap,nhlH AE)l(LJ: ece6iHe 6aHJiaHhIChIH Kepei1iK. Apa6 
ampaBHTiHiH. 28 ;:)pni ceri3 TOnl\a ( ce3re) 6eniHreH eKeHi M::iniM. 
COHhIH. 6aCl\hI ce3i AE)l(,U, OHhlH caH.llhII\ M;:)Hi: 1+2+3+4=10. 
EKiHwi C63 hya3, OHhlll. caH,LJ.hIK M~mi: 5+6+7=18. YwiHilli C63 XTH, 
OHhlH caH,llhll\ MdHi: 8+9+ 10=27. 

ArrraUIKbl OH dpin, :llO!hIHhI: 1o+l8+27=55. 0Ha.H ::>pi I<apai1Fhr 
dpinTep.niH caH,llhIK M;:)H.llepi OHHaH. )l{y1,neH cattana,LJ.hl. Onap cypeT 
aCThIH.LJ.a KepceTinreH. 5frnu rnpTimui ce3: KllMH= I 0(2+3+4+5) 
=10*14=140; EeciHUii c03: czcp=l0(6+7+8+9) =10*30=300, 
AflThIHUihI ce3: ~purn=l00(1+2+3+4) =1000; )l(eTittrni ce3: 
cxc:J=l00(5+6+7) =1800; Ceri3iHwi ce3: cmz=100(8+9+10) =2700. 
EaprrhIK )KlfhIHhl 6ona.n.h1: 

55+5940=5995= l 09*55=(54+55)55. 

Ochr caHHhIH l\a!\>rnp caHhIMeH Ta~rnllla 6ai1naH1>IChI 6ap. On-Ai1 
6acbr ecen 6ac1>1, FhIJihIM 6ach1... 

Oehl ca.ma "I\" cype caHbIH I\OCaME.13: 

- { 6190 
) 995±195 

= 5800 = 29*200 =;50/3*348 

6190- KdMiJI HMaH caHbI. .5Irnu HMaH-Tapa.31>1-619 OH ece=6190. 
348- wyrna. OttaH lllhIFa,nhI: 

348*50=5800*3= 17400: 
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AE>K)J, ece6i 1KOllillllC 11cnal\1 rap11xh111,'],a TaJIJWHFaH TYC!HIKTep 
6ap. Co.rrap.LJ.aII a3 :\t0JiiMeT KeJ1Tipe:--1i·3. 

Ty 6acrn AnaM arnrn 1arrapJihIH, eciMitt yi1peTKett ne orrapLJ:hII-{ 
arnyrraphI Mett cattLI:hII\ M:mnepi l\OCa 6epirrrett. MhlcarrhI TeMipni 
Mhrnay arr-xam1.n (xam1LI:) .nen yi1peTce, OHhIH, caH)lhII\ M:;JHi 26 .nerett 
TycittiKTe 6epirrrett 6orry KepeK nen 6irreMi3. :>KaJIFbI3 on eMec, )l(eTi 
xaT KeK MernrrnapD:hI 6ac 6aTa catthIH ottatt KettiH, 6aprrhIK FhIJibIM 
tteri3itt carrrnH bILJ:phIC nattrnM6ap on ecenTi )l(aJ\ChI 6irrrett. 
l\OJI)laHFaH .nen 6irreMi3. MhlcarrhI OHhIH, 6eT TaChI 3YMPY.ll (ji" .J'"-

3yMpy.n=251) K,aMap catt.naphIMeH rnett,6ep )l(acatt.nh1: 

54+55+251=360. 

E¥JI )l(8Hitt.ne Ken M:;irriMeT KerrTipyre 6orrap e.ni. Epal\ ott.na M:;icerre 
TbIM arrbIC KeTe.ni. Eepri nattrnM6ap.natt rn6paT. I1ai1rnM6aprrap 
rnpttxhrn.na AE)l{,Ll, )l(ettitt,Il,e Mhrnattnai1TYCittnipMe6ap: A- A.naMtt 
rn:6a.naT, ArrrrahhIHhII-{ 6eprett HhIFMeTi. 

E - EarnapaT, Ftt6a.naTThI a.naMFa 3op 6al(hIT -cyi1ittrni. 
:>K- :>Kaha.n eTy a.naMtt Mitt,Il,eTi. 
,LI, - ,LI,arraMaT rn6y a,Il,aMrn Mitt.neT. OttaH Kettittri MhIHatt.nai1 

TycittiK 6ap. Jby3 - AaaM aTatthII-{ 611.natt wai1Han Kytt:;irri 6orryh1. 
Xyn1 - KernipiM cypayhr; KarrnMaH corr C¥pay ce3.nepi. Canpa3 
KeMllllJilKTeH aphIJIYLlhI C¥payh1. TirreKTepi I(a6hrn 6orra)lhI. 
MyxaMMa,Il, (f.C.) K.¥pMeTi yrnitt a,n,aM Ta3aphm, K:;JM:;JJI:;JT TaTil\aH. 

Ee Ke arraThIH 6ip tt::ipce, f aJica nattrnM6ap AE)l{,LI, ece6itt 6irrrett. 
Orr e3ittiH: M¥FaJihIM.naphrna An:>K,LI, ece6itt yJipeTKeH. Corr apl\hIJihI 
OFaH TaybITITbll( 6eprett. 

Oehl M:;JJiiMerrep.ni ocaparran l\aparntt.na )l(OFaphI)J,a KepceTirrrett 
AE)l{,Ll, ece6i MeH 195, 19 catt.naphIHhII-{ 6aJirratthICThI 6orryhl Teritt 
eMec ceKirr)J.i. 8ttTKeni 19 cype, Map1rnM, 51FHH f aikatthIJ-l attaChI, 
OtthIH, nyttuere Kerryi, 195- KimFc corr cypettiH: M¥KaTTarnThI. EKittwi 
)l(aFhrnatt corr catttthil-{ "K," cype catthrna Tel-{ 6onyh1, on catttthll-{ 
McrraM in:iMitte 6afrnatthICThI 6onyhl. CoHaH 6aphm MMattrn ::iKenyi 
- fopi 6ipitte · 6ipi 6aJinaHCThI. On "K," - I 00 cattbIH nattrnM6ap 
catthrna l\OCaMhI3, 6ona.LJ,hI FhIJihIM catthr: 100+40= 140. 
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A5)K)J, 6oiihrmua KJ1:-.m TineK Ka6b!J1 6011rau ce3 cm1br. 

fbIJibl\!li 3aJ\taHbIHbII! nairra\16apbnrn wvtaH KenTipyr.1e11 

TOI(TaJIFaH. 

AnJiahFa rnyKip. Pachrn AJIJiah 6iJie.ni. l:lcnaMrn rrai1:.nanh1, 

K:aHbipJihI 6onrni1: ! . AMHH ! 
"I\" :;ipirriHitt: )KOFapbl.lJ,aFbI CHrraTTapbrna TaFhl 6ipHerne MhICaJI.Uap 

KenripeMi3. CoHhIH: 6ipi I\ayc. I\a3aI(rna OHhI «I\apawa I\ayctt; .n.err 

K:ocapnarr ai1:Ta.[(hl. 0HhIH: repett: ChiphI 6ap. CornH KeneMi3. 

l\APAIIIA KAYC 

"I(apawa J1CeJ11nol}caH.lfeH coR 6ip eKi azl. 
Eipeyi I(bzcmbllf 6acb1, 6ipeyi J1Cazi ". 

(A6ai1:). 

I(b1cThIH: 6ach1H.[(aFhI anrnrnK.hI K:ap I<hrnayhrn 1<a3a1<rap K:attTI<aH 

K.¥CThIH. K:attarryapbl )],err aTaHThIHhl M:;lJiiM. 

Apa6wa ~aye .nerett cE:n.niH. )K33hIJIY rypi: i.:5-'J"I = K,ayc. )J,eMeK 

OHhl I\ayhlc .uerr re, I<:¥c .uerr rn mcyrn 6ona)l,hl. AcrraH.ll.hIK. MaFHa 

)KaFbrnaH aJIFaH.ll.a OJI K8KTeri 3aT MaFbIHaChI 6onca KepeK: K.+c, 

K,ap, I\aprn, I\hrc, )K¥J1Jlh13. 

Apa6rna !\aye TOFhI3hIHIIlhI ~v1yrneJI )!(¥JIAhl3 T06b1. MaFh1Hacb1 

MepreH. I\a3al(wa OJI MerniH )KhJJihIHa KeJre.u:i. 0HhIH: Keri apa6rna 

Mywrnpu, Ka3aKrna llloHaJ°:'r, IIIyMeprne Map.u:yK, JiaThIHIIIa IOrmTep, 

rpeKrne 3eBc. EpTe_ueri 6¥TI<a ra6hrnaThIH :iKaJIFaH .niH.D:eriJrep.u:iH: 

T:;itt.ipi ocbr. 0HhIH: nmCTeH JKacanraH a,.uaM 6eiitteJiec MyciHiHe 

Ta6brnrnH. Apa6wa - nmc -)KH6c- C:'-:-l\.J". fpeKTepJJ,iH. OmrMrr 

raybJHhIH: 6acbIH.U.aFhr T~H.ipici CO.TI 3eBc 6oJIFaH. OtthIH. aThIHbIH. e3i 

con nrnc - )l(u6c )l,erett ce1neH lllbIKK.aH .uereH niKip 6ap. 

WoH:aH KyttHeH Kettittri K8KTepAiH. 30pbr. K,a3aKTbIH: lllott. 

(ynKeH) +Ali )l,ereHi COHhl K8pCeTe)l,i. "I\a3aK" .uereH C83 "1'\bl3-aK" 

.nereH ce3.neH WhIKKaH. 011 Meprettre Ke3 6onFaH ;.i:ereH aH.hl3)laFhI 

lllottm1.nhrH. MeKeHi MepreH OCh!faH Kene.n.i. 0HhI 6i3 6acKa :iKepne 

Tan.uaratt6bn. K:aJaK I\aycThJI{ l(O)KaChIH Wott.ali .uereHi 6a6a 

"f¥Tl(aHhI neyre 6oJia.[(hI. 

T'f1J3H Kal(nachm.n.a !\aye - co.rr J\taH.::i:aiillla: Xyr (EanhIK:) -OK 

J\IaHJJ:attrna. EKeyi i'.l,e llloKafiiJ.bII{ ylii, aTbI )KOK (ATwaK) caycaKTapbI. 

)l( yKTi l\bI3 ()l(ay3a-eri3) )K~He EuKew ( Cytt6ine) eKi 6ocarn.lla. 

182. 



K,ayc nen (~1epren MeH 6ai'rnaHbICTbJ ''K'' ::ipiniMeH 6aCTa11aTbIH 

6ip co1.ui ecKe a11atth!K. On K,a6 (jl...,_, = I 02=34*3 ). 0HhJH l\taFbIHaCbI 

ApK:a, apK:aJ1bII\, HeMece KyM6e3, Te6e-Tan Tye M3Fhrnachrn,n:a. 

Teritt.n:e K,acj:J-K,arr- K,a6 rayhr .n:ereH TycittiK, Timi "K," ::ipirriHiH. 

aThI )la cornH 6ai1naHhICThI 6011yh1 KepeK. ITai1rnM6aphIMhI3.LlhIH. ::ip 

H::lpCeHiH. 6ip epKewi 6ap. {\¥paHHbIH. epKewi (IllOl\TbIFbl) .5aI<pa 

cypeciH. .n:eretti 6oi1hrnrna "K,a6" con epKew MaFhrnacbrn.n:a 6ony 

KepeK. 

Ocb1 )1(8HiH.Lle 6ip a~TibI oi1nacai1hIK Xb1pa rnyhIHna )l{e6paH.h1J1 

rrepiwTe anrnw peT rrai1rnM6aphIMhl3Fa KepittreH, yax11 ::iKenreH. 

Con KepiHic 6hrnai1 ai1Thrna,n:b1: "OR K,yam ueci e3 6ei'meciHoe 

mfpa mfPObl. OJ/ ;J!COi!apbl KeK :JICUeKme eoi. OR :JICGK,blHOan 

meMeHoeoi. Tinmi caoaK,mbllj eKi 6acbmoau, a!loe :J1caK,bZHb1paK,. 

CoHoa Aflflah K,f!lblHa yaxu ememiH Hapce!lepiH KeKeuiHe caflObl. 

0Hbllj Ke3iHilj KepzeHiH Kelji!li :J1Ca7zaHza U1b12apMaob1. AR eHoi 

oHbllj KepzeH HapceciHe ceHoep mGJ1acacblljoap Ma? PacblHoa OR 

JKe6patlbZJ/Obl eKiuwi pem Kepoi. TfPaK,may awwbZHbllj ;J1CaHb1Hoa. 

0Hbllj K,GCblHOa Maya :JICCJHambz 6ap ". (6-15 a~rrap, 53-cype ). 

0HaH rnMeH.n:ey TaFbI 6ip a~rra )KaJ1FaH .n:iH.n:erinep )1(8HiHne 

6brnai1 )lereH: "ouw wHa epeoi. lllw1 MaHiHoe Kr¥P oil UlbIHOblK, 

:J1Cai!bl1WH eumapceze mfPMazlobz "( 28). 
M¥H.Lla Ke36eH Kepirr, 6aI<bIJiay, I\OpbITY MeH 6oc OH)KOTa apacbIH 

C3J1bICTblpbm OTblp. 0CblH3H 6ip 3Ul\3 opanattbll\: 

<DaKaHa K:a6a Kaca11H11 Ay 3)lH3H,. 5IFHI:l: "Tinmi caoaK,mbllj 

eKi 6acbmoau, a!loe :JICaK,bZHbzpaK," (xan11cj:Ja Amaif ). Opb1cwa 

ay)lapMa)la 6h!J13H ,z::i:ereH: "If 6blfl Ha pacmOflHUU oeyx flYK06 UJIU 

6Ru:J1Ce" (11.IO. Kpat.IKOBCK11i1, KopaH, 420 6eT, 1963 )Kbrn). 

AW(apMa apacblH.L(a afil1pMa 6ap. On afil1pMa 3J1.LlhIMeH "K,aycatttt" 

.n:ereH ce3.ui eKi Typni TyciHynett 6onhm OThip nerr 6ineMi3. M¥ttna 

C83.UiH. Ty6ipi K,ayc- Mepren HeMece ca.uaK.WbI, OHhIH. ca.uaFbI. Ornn 

eKiniK HeMece 1<,ocnaI<ThIK. )Kan my HH ... )J,eMeK OHhI eKi ca.uaI< nen 

Te ¥FYFa 6onanb1, HeMece eKi 6acTbI ca.uaI< M3FbIH3CbIH.Lla anyrn .ua 

60J13.Ubl. .5i3.rr,ia 0Hb1Mbl3Wa Kettimici Jl¥PbIC, 8HTKeHi KOC Myt!i3.ui 

3YJ1I\3pH3HblH CeKin.ui, 6ac 6ipey-a1<,, Mytti3 K,OCI131\. 
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Cailbm KenreHnc: ''fa;i 6acTbl caLl,aJUblH apl\aCb1H)1,ail, 6J11K11 

owrn ,Qa iKaI\bll! 6011anb1" HCl\rece "Ca,aal\ epKewinnci! 6ona,ar.1, 

6;:inKH oHaH .ua )KaK,bIH" .uereH MaFbIHa IllbIFa):lbI. 

AcnaH.UhII\ MaFhIHa )KaFhIHaH anhm K:aparnHLl,a OJI MyllieJI.UiK 

ecenKe KeJie.ui. K,ayc aH:hI TOFhl3bIHillhI aH:, 9-cype.ue aHTbIJIFaH. 
3yJixa)Ka (xmKhIJihII\ aH:), OJI 30 KYH, Illea6ep.uiH. 30 rpa.uycbi: 

30* 12 = 360. K,aMaptt ecen 6obIHilla oHaH ):la KeMipeK, )KaK,hIHhipaI< 
KeJie):li: 354,36: 12 = 29,53 T;:iyJiiK. Oehl 53 - ~.Uhl3 cype.ue 

aTaJIMhIIII ~.UhI3 aTbIH "AJI-lliaFptt" .Ubl K,anaH: TyciHeMi3? Om1 

IO.If. KpaqKoBCKHH "cttp1iyc" .uen ay.uaprnH. OJI Te6eT, HFHH Te6e 

OT .uereH MaFhrna.ua Ma? 

OJI yllliH a3.uan AE)K)l ece6iH K,OJI,llaHhm K,apaJihIK. 9 a}ITTbIH. 

caH.UhIK M:rni 6oJia.UbI: 

80+20+ 1 +50=151; 

100+1+2=103; 

100+6+60+10+50=226; 

1+6=7; 

1+4+50+10=65 

6apJihII\ )J(HbIHhI: 

151+103+226+7+65=254+226+72=552=23*24 

AJI-lliaFptt caHhI: 

31+300+70+200+10=31+580=611. 

Oct.1 caH.uap.naH Ken MaFhIHa IIIhIFa.IJ;hI. AJI.IJ;bIMeH 6acK,a ce3.Uill 

epKelli ( caHaM c.>"•)i" = 151) caHhI .IJ;8JI KeJiyi, oHaH KeiiiH I 03 aJIThI 

ecenece 103*6=618=329+289 aJ1-pax111aH aJ1-paxu111 60Jiyb1 

TaMallia. 8pKeIII caHhI MeH A-JI-M caHhI 6oJia.UhI: 

151+71 = {
222 

. 
- 80 ' 

(222-ttHca<l_l Fa,llaJiaT), (80-chrnan, eKimni acnaH, 6ac 6apMal\). 

0HaH IIIhIFa.IJ;hI: 18 41 

4 8 
{ 

840 = = 64-16 = 48 

618±222 = 396 = 36*11 

Eip TaMarna KaycttH cmiHiH. e3 caHhI: 
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" {226 
166±60 = 106 = 53*2 

EKimni )J(aFbIHaH Kaye caHbIHa 3YMPYLl MH:Hepa.rr caHbIH 

I(OCaMbl3; 

266+ 166 ={432 = 108*4 = 54*8 
- 100 = 50+50 

AH: caHbI, xal( caHhI, Llgyip caHbI. Acbm Tac bl.n,bipbIC TaCbI. 

AmnaFbip - C11p11yc on .[la con MhICbipJihII< acTpOHOMIDl.D,aH KeJie.Lli. 

Tac nett !\aye apachI 100- "K,", 011 .n,a KepHeKTi Hgpce. 

An eH.Lli l\ayca11H cattbrnaH MhIHa.[latt epHeK lllhIFa.[lhI: 

- -{4530 _ * 4304_t226 - 4078 - 151 307 

AnFalllK.bI caHHaH epKern catthI OTbI3 ece. I:>.¥JI Cbrpnbl eptteK 30 
6ip caH.llbII< lllel{6ep 6enrneri .[le.[liK ....... ApK.a.rrhIK. ca.[lbII< 60H:brn.n,aH: 

Ken.[li .[lereH ce3re rypa KeJie.[li 4304- Xa.rrmpa.rrap caHhI. .... oH:narr 

I<apal{bl3! 

EKiHrni caH)lbI )J(a3aMbI3: 

3400+678= 4078:340* 10+679=4078 
340* 10 l\aMap cattbI ( OH ece) 

678- A6aH: caHbI... 

OHaH gpi I<apaH: MbIHaJJ;aH: epHeKKe KeneMi3: 

382+226+154*24= 608+3696={4304 
608= 19*32=38*16. 38+16= 54 

- 22 

Oehl caH.[lap.LlbII{ gp I<attcb1ch1 3op MgH oiinarr l\apapcoI3 ! 
8pKelll cypeHil{ a51T cattor: 26* 11 = 286 
OcbI cattrn l\ayca11e caHoIH I(ocaMb13: 

286±226 = { 512 ;o 256*2 

EonaJJ;hI eKi H:ip (256). AtthipMaCbI 6acI(bI Illel{6ep 6ach1 (60). 
OttaH IllbIFa,IJ,bI: 226*2= 286+ 166= 452 
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Ocb1 cattna :-.t~rn 6ap. 
OJI apa6wa rn6bll·I- u'-7-'u - Ca6aH )J,ereH ce3AiH, caHbI = 400= m, 2= 

6,50=H 
0HhIH: Mhrnanai1: Typi rn6aHa ~luo - ca6att wen - nillleH nyKeHi 

60JihITI rn6bma)J,hI.An OHhIH, )l{aJII\hlJihII\ Typi rn6aH )l(On - K.¥c 
)l(OJihI - f anaKTHKa MaFhrnachrnna : ,l],ap6 An- Ta6aH ..i .JY l~ulu. 

CoHhIMeH T¥PaH I\a1<:nacbIHhIH: MaH:JJ,attllla ~nhI3hIHaH 

I\aycTaH FaJiaMH K.¥c )l(Onhrna - AcnaH )l(Onhrna- Mylllen )l(3ChIHa
fanaKTHKarn KenniK. TeriHne 6i3niH: XaJII\hIMhI3nhIH: , ;;icipece 
TaTapnapnhIH: ca6aH TOtthI ochI MaFhrnana- )l{onhIHhIH: Heri3ri 
Te11;enici, HayphI3)J,hIH; caHhI 6onca KepeK. 

I\a3aK:Illa ynKeH m1eHi Te6eH nei1:ni ...... OHhl epTene Ken ennep 
MarHHT Tini MaFHachrnna I\OJILJ,aHrnH. MbICaJihI apa6llla KOMnac 6ai1T 
I16pa, HeMece KyH6ac. I>ipiHllli 6ai1T-yi1, I16pa-nHe ('-:-\?w ly.Jo), 

5!FHH I\OpanThI 1rne. EKiHilli I<:a3al\llla KyH6aFhIC MaFHaChIHJJ,a. 
I\a3a}\lll3 "I\hlpbll\ eTipiK" aH;bl3hIH)J,a attTbIJiaTblH )l(blJII\hllllhl 

Te6eHi OChl MaFbIHana 6oJiybI KepeK. 
TaFbl 6ip KepeK 3aT 8pKelll cype na1<:apa CHblp )l(blJihl (C;;iyip ). On 

eKiHilli Mylllen. !\aye MellliH TOFhl3hIHlllhI Mylllen. EeyiHiH: apachI 
6ec canal<:, 5!FHH 30*5= 150°. MbIChip -blJJ,hiphIC YlllKiJiniH: yllliHllli 
6¥pbilllTaphI 6onanbr: CyH6ine ( nnKelll) - )l{hmaH (6- MyllleJI). 
CnhipMeH eKeyiHiH: apachI TepT cana1<: ( 6-2= 4 ), 5!FHH OJI 6onanh1 
30*4= 120°. 0HhIMeH }\aye apacbI 6onanh1 Ylll canal\ (9-6= 3), 
5!FHH 30*3=90°. )l{nhIHhr: 150+ 120+90= 360°, 5!FHH ccpepa YlllKini: 
OnajnhIH: oprnJihII\ illlKi )l(a3hII\ 6¥pbilllTaphI 6onaJJ,hI: 75+60+45= 
180 . 

M¥Hna T¥paH I\a1<:nacbIHhIH; 6ip )l(al\Tayhr OCbI YlllKinniH: 
I\bICI\a )l(aFhI 6oJibIII lllbIFanhI. Ochr CbIHnhr YIIIKinni 6i3 6ac1<:a 6ip 
.MaFhrnana cyperre KenTipreH eniK. EHni ochmapnhl canhICThipyFa 
6onanhr. E¥Jiap 6ipiH - 6ipi TOJihII\Thrpanhl. 3YMPYn rncTbIH: aTThII<: 
caHhI 6onanhr 251. Con TaCThIH: eKi caHhI K:aJiai1: K:a6brcanbr, COHhl 
K:apanhII\: 

286+266+226*2= 552+452= 1004= 251 *4 

OchIHhIH; ycTiHe TaFbI I\aycanH caHhIH 1<:occaK: 6onanhr: 

286+266+226*3= 552+678= 1230= 246*5 
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illh1rnnh1 )Ke6paliJJ rrepiune caHbI 6ec ece. M¥Hna rnMarua 
11;-ipce: Y w ece K,aycmrn = A6ali caHhl. 

EH,LJ,i 6ip TaMawa I<aThrnac I(OC Myi1i36ett I\OC ca,LJ,al\ caH,LJ,aphrn 
J<aTbICTb1py . .LI:;:}n,LJ,ett,Kiperr aliTJ<aH,LJ,a An- lllaFpH. MeH An-K,apHaHH 
caH,LJ,apbIH Ca.JibICThipy: 

611 = 441+ 170 

K,ochIMIIIa 441- T¥patt me caHbI,- 170- K,anaM 53-cypetti:tt, )KaJIIIbI 
)KH.bIH catthI: 

53+124+62=239 

OCbl caH An-luDKpH. Ce3iHiH. caH,LJ,blJ< M~HiHe TeH,, .HFHH. 31+208= 23 9 
Ochlnap,LJ,hI An-lllaFpH. caHbIHa J<OCaMhI3, 6ona,LJ,hI: 

2(611+239)=2*850= 1700 

M¥H,LJ,a 85- cype acrraH,LJ,bII\ caTbI eKeHi ecTe 6onchIH. EKimni 
)!{aFbIHaH 850- Map11x = Apali caHhI. 

CoHhI:tt, )l{aJIFaChI TaFhI 6ip caH: 

611*2+239=122+239=1461= 487*3=1020+441 

1020 - 8ri3xaH cattbI (1.Jt.JJ) = 1020=340*3) 
441- T¥patt TaChI, K,oc Myi1i3 catthI. 
487 caH ;:}yn11e YIIIKiniMeH anhrnmH 6ip TaMama catt: 

487±360 ~~iJ = 
7

*
112 

{

127 
640±487 = 153 

{
280 

153±127 = 26 

153*12= 1836= rrpaToH caHhl. 

JlOOO 
847±1531. 694 
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694+ 226= 920 

l\ar6ara I<aiha opanaMhI3: 11MaH eaHhIH I\OeaMhI3; 169+6 l l = 
1230= 246*5 )l{e6paH:n eaHhI. 

Annahra rnyKipniK. 11enaMFa I<yaT 6eperep Pa66hrM. Paehrn 
Annah 6ineJJ,i. Ei3JJ,iKi oH:naey yrniH. !\am KeTKeH )KepiMe KernipiM 
e¥pattMhIH. 

MdeeneHif-( )Kanraehr "!\aye" yrnKiniHJJ,e. 
l\aparna !\aye M;}eeneHiH; )Kanraehr peTiHJJ,e !\aye yrnKini aTThI 

epHeK eanhm, eon apl\hIJihI KeH:6ip TaMarna oH:napra )l(On arnna.I\TihI3. 
Arrnah I<aJiaea TeMeHJJ,e eoraH KeneMi3 . 2 7-eypeTTe 6enrini 12-
Myrnen rneH;6ep ( ehrpThIH.U:aFhr eaH,IJ,ap ), )K;}He onap,IJ,hif-( 7-xaT 
KeKTepi ( irniH,IJ,eri eaH). Oprn.u:a TeMip l\a3hII\ - OpxaH TaH;6aeh1 
TypiH,IJ,e. llleH;6ep iruiH,IJ,eri lllaprnhr T¥paH l\ar<naehr, yuJKin-1\aye 
yrnKini. AttThIJIFaH rnaprnhr MeH yruKin eKeyiHe opTa.I\ 9- Myrnes1 
l\aye-MerniH, OHhif-( Keri 6- Myrnrnpa - llloH;aH:. YruKin,IJ,iH: 6aeI<a 
6ip 6¥PhIIlihI eKeyiHe TaFhI oprnK On 6- Myrnes1 CyH6ine -)l{wiaH, 
Keri 2- f yrhrpa,IJ, - AttI<hI3. Y rniHrni 6yph1rn 2- Myrnen Cdyip-Cahrp, 
Keri 3- 3yhpa- lllonnaH. Oehr 6¥phrrnrnp,IJ,hif-( eaH,IJ,hII< M;}HLJ:epi 
eypeT aeThIH,IJ,a KeeTeJJ,e 6epinreH. 

IIai1raM6aphIMhI3,IJ,hif-( )l{e6pei1:n nepirnTeHi anrarn peT Xhrpa 
TaYhIH,IJ,a Kepyi, oHaH KeiiiH miHiH: AenaH,IJ,hII< eanaphrn,IJ,a 
An- Aepa,IJ,hr-An- Maxpa)K,IJ,a KepreH,IJ,eri oehr !\aye oH:hrMeH 
6ai1:naHhieThI ryeiHeMi3. COJr KepiHieTeri, )KOFaphr,IJ,a attThIJIFaH 

~10 Jli...,..i i.:;~0 1...i1..i0t.S 

"<l>ar<aHa l\a6 K¥eatthIH ay amrn", ;::i:ereH ryeiHiK !\aye MyrneJr 
MeH 6ail:naHhreThI ,IJ,en eaHan , con 6otthrnrua eeenTep IlihIFap,IJ,hII\. 
Con eeenTep attThIJIFaH eypeTTe KepeeTinreH. 0HhI O.I\YilihI e3i ,IJ,e 
Tyerne aJia,IJ,hI, TeKeepe ana,IJ,hL 

Con eeenTep,IJ,eH Mhrean,IJ,ap KenTipeMi3. An,IJ,hIMeH KenTipinreH 
aJITThlf-( eaH,IJ,hI.I\ MdHl. 

251+103+226+72= 556 
OehIH,IJ,aFhI 6ael\hI ee3 xa,IJ,HeTaFhI epKern ee3iMeH eatt,IJ,ae: epKern 

- eaHaM-151 = V"LJ\i' ). Oehr eaH,IJ,a KeKTep eaHhIHa Ke6eH:TeMi3: 

151*7=1057=246+111+318+382 

j{FHII on 6ona,IJ,hI TepT 6aernhr nepirnTenep,IJ,iH; eaH,IJ,hII< :-.t~m 

)KHhIHhI. 
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CoJ1ap;1hlll irnitteH C!l 6ac111hIChI )Kc6pai1:.r1 caHhIH arn1!ihIK: 

:)2*3=246. 82-1\oprncblll caHhI, on )KeTimui xaT KeKTiil ,\IeTaJihI. 

On AK,blpFbl K0K, OJI cuop-AtblllmacjJu aK,blpFbl araw opHbl, OJI 

)l{e6pe.Hn.uia MCKeHi. On MCKCH ophIH KCMiH,Ue ywKiJI 6ony KepeK. 

CoHhI Kepeery ywiH eypeTTiH: con )l(afhIHa ywKin ean,UhIK., on 
)l{e6pa.Hn ywKini. Araw CH.Up caHhI 264=24* 11- T;:}yJiiK AH:- eaHhI. 

Oehl caH,UhI K,OeaMbl3 a~T catthrna: 
556+264= 820 

.lJ:eMeK, TafhI con )J{e6pa.Hn caHhI. Ai1ThIJIFaH Kaye ywKin.uiH: 
Mywen.uepi MCH K0KTepiHiK eaH,Uh!K, M;:}H )l(HhIHhl TafhI,Ua )J{e6pa.Hn 

caHhI: 

918+426+ 1116= 2460=246* 10 

ITai1raM6apb1Mhl3.UhI epTin :>KypreH cepiriHitt; aHI<hIH i3iH ocI>I.11.aH 

aH;rapyrn 6ona.uh1. 

Cdyip ( CHhrp) MyIIIen 6¥pI>IWThII{ )l(HhIH eaHbI 918. M¥Hhll{ e3i 
aTOM 03eri npOTOH caHbIHblli )l(apTbICbI-6ip Myi1:i3i. 0HhII{ K,OC 

Myi1i3i 6ona,D;bI. 

918*3= 1836= Mbrp. M¥HhI 6i3 6¥phIH)J.a ;:}yn11e 6¥pbIWTaH 

TaIIKaH e.uiK K,OH: 
153*12= 1836 

OcbI eKeyiH 6a.HnaHhieTbipy.uh1 o.Hnacy KepeK. 
Oehl cattrn I<OCaMhI3 I\ar6a catthIH )l(;:}He )J{e6palin caHLIH: 

918+92+246= 1356=226*6 

HHH AnTbI ea.uaI< - I\aycattbIH (226) IIII>II\Thl. M¥lihI l(ana.H 

TyeiHeMi3? 

E¥JI, 6i3.uiH: OHhIMhl3IIIa I\aycI<a I<apcbI )l(aTI\aH, T¥PaH I\aK,naHhII{ 
OK 6ocarnehrna opany, 3-Mywen -)J{ay3ara- EapCI\a opany. 0HhII{ 

Keri 2-F¥rnpa.u, -Ai1:K,bI3-cPapa6 eaH.uac 71 *4=284. On OH; I\OJJ.UhII{ 
6ac 6apaMFbI. 51FHH OJl nai1:rnM6aph!Mhl3)J.hll{ )1(¥JI)J.bl3bI-hl.11.pblCThll{ 

:>K¥JI .u hl3bl. 
Tarhr 6ip Tal\1allla caH An-Illarp11 )1(¥JI.ll.hI3 eaHhI 611 ... Ocbr caHra 

aFbrpra araw eaHbIH r<ocaMhI3 6ona.uh1: 
611+264+505= 1480. 
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1480+820 ={2300 = 92*25 
- 660 = 110*6 

OH:napcbn: 32+42=52=25... MbICbip yrnKini bl;:J:pbIC yrnKIJII 
MacaJiac. 92- MyxaMMe)J, l\aF6a. 110- Marmu me Fe30 4= 110. 

TaFbI 6ip TaMarna caH )J{e6pattbIJI caHbrna A6ai1: caHbIH Kocy)J,aH 
IIlblFa)J,bl: 

246+678=924=132*7 

M¥H)J,a )l(eTi -)l(ypeK )J,erett ce3.n;ep TOFbICKaH. 
12* 11 =132 apa6rna )l(eTi ca6u.g )l(JHe :>1CypeK (KaJia6) ce3)J,ep)J.itt: 

caH)J,hIK M::rni: OHhIH: ycTiHe A6ai1: caHbIH)J,a 6acTbr opbrH)J,a )l(eTi. 
E¥JI apa)J,a Tepett: Cbrp )l(aTbrp. Ei3)J.iu: I\OpbIThIH)J,hIMbI3 :niprne A6ai1: 
)1(0JlbI-HCJiaMHbll{ xaKiM)J,iK )1(0JlbI el{ rypa )!(OJI )],err 6i.rry. 

TaFbI 6ip eKi Mbicarr KecTeHitt: oprnchIH)J,aFbI 6-Myrnerr CyH6irre 
0¥PbIIIlbIHbll{ caHhIHa KeneMiK: 426 OCbIFaH I<OCaMbI3 }\aycaH:bIH 
caHbIH: 

{ 
652 

426±226 = 200 

0HaH lllblFa)J,bI: 

652±348 ={1~g~ 
E¥PbIH Ke3)J,ecKeH caH)J,ap. Mb1canh1: 4304+ 304=4608=256* 18, 

256- Hyp caHbI. 
l\ayb1C 6¥PhIIII caHbI 611+505=1116 Arrnahrn rnyKip. 
Eac1<aIIIa attTKaH)J,a aFbipFbI opbrn,wb111mahu caHbI MeH AJI-lllaFpH 

)!(¥JI,UbI3 caHbl 27-cypeT KecTeCiH)J,eri l\aybIC )!(¥JI)l,bl3 0¥PbIIllbIHhII{ 
caH)J,hIK )l(HHaFbrna TeH.. OttbIH: MaFhrnacbrn 6i3 )l(e"fiHrni xaT KeK 
~TI)l.hI3hI .nerr arry KepeK. 0Hhru; apa6rna aThI 3yxarr( 45= JcJ)
CaH)l(ap. OrnH rnhrnarnal\ caycal\ .IJ:JJI Kene)J,i. Onap,ll,hIH. Myrneni 
-y11i 1 O-Myrne.11 )J{a.u.nH (CepKe 1 7)-TayhIK, )l(;~rne 11-Myrnen JJ:any 
(KeHeK -40) -HT. On 6¥pbrrnrnp caHbI 60.Tia)J.hI: 

45+17=62,45+50=95 

3yxaJI (Cam1<ap) caHbIH )K¥JI.Ubl3 caHbIHa KOCaMbI3: 
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611 +45=656. 

656*3=246*8=1968. 

246-)l{e6patthrn caHhI. OrnH K,ocaMhl3 K,aycaH:H caHLIH: 

246±226 ={~~7 = 
236

*
2 

M¥H.lla 236- caHhI -KyH cpanaKytt 4J ~.ll.JLJ 6on .ue.ui 6on,[(hI, 
MaFhIHaChIH,lla. On caH e3i ;:)ynHe caHhrnaH: 

J+ J2+ J3=618+38+236=1236; 

lOOOt~-l +";- 5 + 5-2) -"5-l+~-../5+(-Vs-2)2 = ("'5-1)1000; 

Ta6HFaT FhIJihIMhIH,lla eH; 30p ophrn anaThIH I<aThrnac caH OChI. 
On e3i TeKIIIeni enIIIeM.lli KeneM.lliK caH. Oehl caHFa K,aF6a caHhIH 
K.OCaHhII\: 

{
328 = 41 *4 

236±92 = 144 = 122 ; 

OrnH con K.aThICTbIH; IIIapIIIhIJihII\ TYPiH I\OCaMhI3: 

382+328 ={ 710 = 71 *lO 
- 54 

{
710 

618±92 = 526 

0HaH IllhIFa,llhI: 
246+226+54=526; 526+92=618. 

HeMece 
564+54=618= 47*12+54 =94*6+54. 
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19 .............. 786 

I\AY C YlllKIJII 

(53,9). cl , r ~ ,_g.J; ~ i;· ..:. l:G· 166= c__.,.>' ~ · 9 
254+226+ 72=556=(72)+(226)+( I 03)+(151 ); 556+264=820 

(505).S~ 
4~0 +~o0 +:p

0
=15(3+4+5); 32+42=52=25; 92*25=2300; (264=-~4_*11 ).;._:.., ~ 

3 +4 = 5 = 25; 92*25 = 2300; (611) ~ 

MyIIIeJI)J,ep KeKTep )l(HhIH 

2 Apa6IIIa a3al\IIIa aH N2 aH 

2 Cayp Cttb1p 706 3 3yhpa IllonrraH 212 918 

6 Cytt6ine )l(hrnaH 142 2 f¥rnpa)J, Attl\hl3 284 426 

9 }\aye MerniH 142 6 MyIIIrnp IllogaH: 950 1116 

1014 1446 2460 

3(556+264) =820*3=2460=246* 10; 820+1480=2300=92*25 

27-cypeT. 
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C)y;rne KaTb!CTbIH 6ip TaMaUia Typi OCbI. hl.¥HJW )l(b!JI,U:b!K 
\IymcnLJ.iK 12 Aii ( 4 7-KyMic. AtiLJ.hIH. MeTaJibJ. .. flattrnM6ap cypeci) 
)K~me 6ip I\aMap AiL. 54-cype ). An-h11)l(pa )KhIJI caHbIMeH ochIHhI: 
l\OCaMbI3: 

622+618 = { 1640 = 328*5 = (236+92)5 
- 4 

":OoJILJ.bI, LJ.ece 6on.n;b1", AnnahhIHbIH. ;;iMipiMeH 6oJIFaH icTep. 
l(aF6a eaHbI 92- rraHFaM6ap caHhI. 5 rraph13. CoHhIMeH 618 eaHhIH: 
"12 AH: )K;;iHe l(aMap AH:" .n:err 6ineMi3. KeihHri caH (54) aK:hipFhI 
-:lKeTimni KeK (Cam1<ap) caHbIMeH ( 45) AH:Ha l\OCITal\ .SIFHH 

I! ~I = 25-16 = 9 

52-42 = 32 .sIFHM: 

bl.n;phre yrnKini -Maenac ( 1070=1'..'.:JJ..::..i ). Oehl eaHrn KaMiJI eaH, OH 
caHbIH FaIIIap (570=tJ:. .J) eaHbIH l\OeaMbI3: 

1640 = 622+618 
1070±570 = 500 = 50* 10 

OebI eaH 570=19*30 I1aH:FaM6apbIMbl3,L(hIH; T)'FaH )KbIJihI. 
An-xa.n;H.n: OH eee 

(26+ 31)30=26*30+31 *30=780+930; 78-eaH, 93-rna. 
f anaMHhIH. nrnM-IIIhipaFbI con. 3yxan -CaH:lKap KyHMeH pnae. 

Onap.UbIH; MeTan.uapbr: 
82+79=161. 

O¥JI He caH? (13-eyperreH K:apaH.hI3 ). 
3yxan (CaH)Kap) MeH l(aMap (AH:) aH:HaJihII\ eaH,n:ae .n:e.n:iK l\OH: 

1
5 41 , 4 5 =25-16=9. 

OttbI AH: MeH KyHHiH. anMaeyh1 MaFbrnaebrn.n;a 6iny KepeK. OcbI 
TyeiHiK onap.n;bIH. acrraH.IJ;bII\ opbrn.n;apbIHaH 6enrineHreH: AH:.n;bIH. 
Keri 1, MyIIIeni 4, Kyttttitt: Keri 4, MyIIIeJii 5. Oehl eKeyiH.n;eri 4 
rreH 5 aH:TbIJIFaH eatt.n;apFa .n;;;in Kene.n;i. MyIIIen.n:i epeini-K:apehIJibI 
ecerrTey.n;eH IIIbIFa.UbI: 45 HeMeee 54. 
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All h!J1FH CamKapAbIH. -3yxaJIAhIIl eKi opHbI ( 10 rnyhll<:, 11 HT) 
Kyrr MCH Aura l\apcb1 )lrnThrp: 10+5=15, 11 +4=15; 

}l{MbIHhI: 10+5= 15 
11 +4=15 
21+9=30 

15-rnc An-Xm1rnp me, 30-oThI3 6arr 0TpapJI.a. Oehl TepT catttthIH. 
opTaChIH.Il:a TeMip K,a3hII\. )J,eMeK T¥patt K,arrarrchrna K,aiha 
opaJIJI.hIK,. 27-cyperri K,apaH.bl3. 

I1aiiFaM6aphIMhI3Fa Pa66bIM 6apnbIK, acrraH :me.Mitt KepceTKeH 
JI,ereH K,OpbITblHJl.bl IlII!IFaJI,bl 6¥,J;aH. 

OiiJmrr K,aparnHJI,a rnnaMHbIH. Fa)l(atthm JJ.Ie6ep, 1op, KypJI.eni 
J<:¥pnbICbIHa aJI,aMHbIH. K,a6ineTi )l(eTrreK eMec. On HecittiH. e1itte 
ManiM. Pa66hIMHhIH. 6i1re 6inAipreH Marn)'MaThI - Fa)l(attbm 
MYF)l(J13aCbl 6i3JI.iH. 1IeMi3JI.i TaH)'Fa, OFaH rny6acbl3 MMaH KenTipyre 
TOnbIK, )l(eTKIJilKTl. 

Ei1AiH. Mar<,caTbIMhI3 con, 6i1re KeperittiH. e1i con. 
Annahrn rnyKip. HcnaMrn K,yaT 6epcitt. AMMH! 

T0PT TAF AH Men TEMIP l\A3hll\ 

27-cyperri:ri: opTaCbIH,r:i:a TeMip K,a3bIK,. On apK,bIJibI T0]JT 
6¥pbIIIIK,a eKi K,HFaIII (K,bIJJ.IK,aJJ.I) CbI3bIK, eTe,r:i:i. On 6¥pbIJJ.ITap OH. 
)l(aK, acTbIHaH cattarntt,r:i:a 1-aH: (4-MyJJ.Ien), 4-Kytt (5-MyJJ.Ien), 7-
Catt)l(ap -10-Myrnen), 7-Catt)l(ap (11-MyJJ.Ien). 

KeK IlleMiJJ.I -}l{eTi K,apar<:JJ.IhIHhIH. MaH,,r:i:aH: ChI3bIFhIHhIH, ycTitt,r:i:e-
6ac )l(aFbIH,r:i:a Kytt. OttbIH. 5-Myrneni Aca,r:i: (ApbICTaH)-¥ny, eKittrni 
6aCbIH,IJ:a 11-Myrnen -)],any (KeHeK)-lIT. oaCK,bl -T¥]JaK,Tbl K,apaybln 
Cbl3bIK, OCbl (ApbICTaH-lIT). K,bIJJ.IK,blllITblH; eKiHIIIi Cbl3bIFbl 4-
CapaTaH (Illa5IH)-K,o5IH, 10-}l{aJXH (CepKe) Tayn1K,. Acrratt aneMittiH. 
TipeK rnpT TaFaHbI OCbL 0HbIH; oprncbIH,IJ;a aH:ttaJihIC 6iniri TeMip 
K,a3blK,. 

Ocb1 rnpT TarnH Myrnen 6¥pbIIIIbIMeH TeMip K,a3bIK, catt,D;apbIH 
CaJibICTbI]Jblll r<:apaJibIK,. 

1-K,aMap =340, 4-Caparntt=320, 340+320=660. 
4-IllaMctt=400, 5-Aca,IJ;=65, 400+65=465. 
7-3yxan=45, 10-}l{aJI,11=17, 45+ 17=62. 
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7-3yxan=45, 11- ,Uany=40, 45+40=85. 
830+442= 12 72 

TeMip =640, K,a3h11<,=208; 640+208=848. 

Oehl eKi caH.D;hl I\OCaMhI3: 

{
2120 = 53*24 

1272±848 = 424 = 53*8 . 

1272+848 
1272-848 

3. 

E¥JI e3i yrn TaFaHFa (KyH 91) c~yJie -T¥PaK. 6eJirici: 91 *3=273-
Apa6rna ap6aF =273 rnpT. A6camoT H0JI. TepT TaFaHHhIH; yrnKiJI 
Tiperi ;::i;ereH ce3 rnhIFaJihI. OJI MyrneJI: 3*4=12. 

EKiHrni 6ip TaMarna attTblJIFaH eKi CaH.D;bl TiKeJieH CaJibICTbipy. 
0HaH llihIFa.D;hI: 

1272 = 3/2 
848 

b¥Jl 6ip )KapbIM.ll;bII\: 1+112=3/2 Ta6HFaT FblJibIMbIH.D;a Herl3n 
3ag. On Apai1 (6ecimui acrraH) HOTaChI, OHhIH; Teri TeMip, MyrneJI 
yrnKiJI-TeMip yrnKiJI. Ce6e6i: 

180*(12-2) - 0 
12 - 15 . 

An eKi TeMip TeK ApaM: ( eKi oprnH 1<,on ){(~He TeMip K,a3bIK. 
yrneyittiH; 6¥pbillihI: 150° (1-Myrnen ThillIK,aH), (apa6rna XaMaJI) 8-
Myrnen K,oM: (ap::i6rna faK,pa6). EacK,arna aHTK,aH;::i;a OH;.D;hI con;::i;hI eKi 
J<,¥p6aH.D;hIK, K,OH. TeMip-6onaT IIhilliaK, muapaThI. 

Teritt;::i;e "K," ~prri, OHbIH; cypeci OCbI M~CeJiere COFaTbIH rypi 6ap. 
50-cype, K,= 100, 45 mn caHbI. CottaH llihIFa.D;hI: 

50+ 100+45= 195. 
50+100=150; 
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(100+45)2=145*2=290. 

MapirnM-TH6aJJ:aT eryrni. 150 JJ:OFa TypiHJJ:e 6orraJJ:hI ::iyrrHe eaH 
K:aThiehI, .sIFHH: 

150*n 5*n 3+.../5 
180 =-6-=-2-= 2·618 · 

Oehl 3att.rn eyiiettirr 6ip eeerr llihIFapaMhI3. ATOM e3eri rrpoTOH 
earrMaFhIH 6ip :>KapbIM eee 1ypiHJJ:e a.n:aMhI3, oci 6orraJJ:hI: 

183
2
6

*
3 

- 910*3 = 2754. 

Oehl eaHJJ:hI rrepirnTenep eaHhIMeH -KOCMoe eaHhIMeH 
(91 *54=4914) K:OeaMhI3: 

{
7668 = 108*71 

4914±2754 = 2160 = 108*20 

0HhI 6bmaii :>Ka3aJihIK:: 
108*71=54*142; 

54-1\aMap, 142- CyH6irre (IiHKern). TonhIK. TYPIHJJ:e: 
91 *54+1836*3/2=54*142. 

1\aHJJ:aii TaMarna caHL{ap I<;anaii I<;a6h1eI<;aHhI Fa:>Karr - M)'F:>KH3a. 
MbIHaHhI 6ip oiinatthIK:: 

108*17=1836= mrrp 

108*71=4914+3/2 mrrp; 

1

7 1
1= 49-1=48· 1 7 ' 

71-A+n+M 
TaFhI 6ip TaMarna tt::ipee eKi eaH apaebIH,lJ.aFhI 6¥phlrn: 

2754 = cos55°55' = 0.5604 

101°55'+55°55'=46°00'=46*60=2760=92*30. 
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K;aF6a, OTbI3 6an HeMece 

55°55'*2+38°10'=111°50'+38°10'=150°. 

AttTbrnrnH 6¥pbIIIII\a opan;:i;bII\. Orrnarr I\apatt;bI3! OcbI 6ip 

)l(apbIM.ll,bII\ caH.ll,bI MhIHa TYP.ll.e )l(a3aMbI3: 

54*51 =2754. 

0HaH IllbIFa.ll,bI: 

54+51 = { 105 = 15*7 
- 3 

Ocb1MeH 6ai1naHbICTbI eKi caHJJ;bI canbICTbipbm I<apattMbI3: 

19+17 ={
36 

- 2 

HeMece: 

19*17=323. 

OcbI caHFa l\aF6aHhIH: I<apa rncr:.rn I\OCaMr:.13: 

323±313 ={~i6 = 53*12 

53- )l(\UIJJ;bI3 ap)l(aFbIH.ll.a 6ip epHeK )l{aT1>1p. On oc1>1 51-cype 

aThIMeH Ce6enec IIIaIIIyIII1>rnap.ll,bI aTa.ll,bII\. 

An-3apHaT .ll,ereH ce3.ll,i an-3ttpaT .ll,ereH ce3;:i;i I\a3al\IIIa ay.ll,apMa.ll,a 

¥IIIbipayIIIhI, ce6yIIIi )Ken, )KaI-J;6h1p MaFbIHaCbIH.ll,a anrnH. On 

.ll.¥Pbic. CottbIMeH I<aTap OHhI oHaH ipi .ll,eHenepre HeMece OHaH 

Mai1;:i;a 3arraprn ;:i;a I\On;:i;aHyrn 6ona;:i;b1 FOM. Ai1rnttbII\ acrraH 

IIIbipaI<Tapbrna, 'lleMece aToM;:i;aprn. 

Ocb1 MaFHa;:i;a anrnH.ll,a 6¥JI cype;:i;e FaJiaMH MaFHa 6ap ;:i;ereH oH: 

Kene.ll,i. CoHhIMeH 6aH:naHhICThI 6¥JI cype 17 caHhIHbIH: eceniri, 

HFHH: 17*3=51. 

OcbI caH f<;¥paH.ll,a aJIThI peT I<aHTaJiaHrnH: 1734+5l+68+85+10 

2=357=246+111 

b¥Jl aJITbl cypeHiH; )KaJIIIhl 6aCI\hl caH.ll,hlK )l(HhIHbI: 
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17 + 293 + 0 + 111 =421 

34 + 63 + 0 + 54 = 151 

51+1343 + 0 + 60 =1454 

68 + 201 + 50 + 52 =3 71 

85 + 242 + 0 + 22 =349 

102+ 1152 + 0 + 8 =1262 

357+ 3294 + 50 + 307 =4008 

Oehl eatt,n;hI MhIHatt.n;ai1 Typ.n:e 6ip :>I«Dhm K,apaJihIK.: 4008+ 151 *6 

=4008+906=4914=91 *54. E¥JI apa.n:a 6ip :>IqCM6aK,. 

Ai1ThIJIFaH OH )l(eTiniK eatt.n:ap.D;hIH; eKimuiei 34, OHhIH: eatt.IJ;hIK. 

M;}Hi ea6b1 63, nai1rnM6ap )l(aehI, OHhIH: a~T eaHbI Ai1 (:KaMap -54) 

eaHbl. 0HaH lllhIFa,IJ;hI: 34*54=1836= m rrpOTOH . .5.IFHH aTOM.IJ;bIK. 

e3eK eaHhI: eypeHiI-~ )l(IfhIHbJ: eaHaM= 151 (8pKelll). Oehr epKelll 

enllleyilllTi eypenep eaHhIHa Ke6ei1TeMi3, 6ona.n:hi: 151 *6=906. 

Oeb1 eaH.IJ;hI eypenep.n:iH: )l(aJinhI )KHbIH eaHhIHa K.OeeaK, 6ona.n:h1 TeH; 

rnnaM (Ai1*KyH) eaHbIHa ( 4914 )-nepilllTenep caHbIHa. 0HhI K,anai1 

TyciHyre 6ona,[l,bI? 0Hbl TyciHy ymiH a~T-Xa,IJ;HCTaH M;}JiiMeT KepeK 
. . . . 

)l(;}He K.a31pn FbIJibIMHaH .IJ;;:)JIJJ.J ,IJ;;}JieJI.n:ep n.n:ey KepeK. 

T;}H:ipiM e3iHiH: )KapaTK,aH Fa)Ka6hrn MYF)KH3a FaJiaMbIH e3iHiH: 

cyi1reH K.¥JlhIHa apaJiaTK,aH, KepeeTKeH, 6iJI.n:ipreH, )l(aphrnK,arnH. 

17-eype AJI-Acpa COHhIH: 6acbr. CoJI ,Il,YHHe, coJI KepiHic, coJI 

6iJiiM, COJI FbIJibIM- K.¥paHHbIH. 6apJibIK, 60HbIHa rnpaJIFaH. 

0i1Jian K.apaH;bI3. )l{ep MeH KeK apacbIH,iWFbI K,aTbrnacTbIH: eKi 6ac 

nepilllTeJiepi ()l{e6pai1n MeH MHKaHJI) caH.n:apbI ( 246+ 111 = 357) 

aHTbIJIFaH K.¥paH.n:a OH )KeTiniK caH.n:ap )l(HbIHbIHa TeH;. OJI ;}pHHe 

Ke3,IJ;eHCOK. eMeC. 

ITai1rnM6apbIMbl3.IJ;bIH: COH.IJ;aFbI KepreH 6imeH.n:epiH K,a31pn 

FbIJibIM pacrny.n:a. OcbIFaH MhICaJI,.ri:ap KeJnipeMi3. 

Ce6y - lllallly .n:ereH ce3.n:iH: apa61Ila MaFHaCbI KeH;. 

AJI.IJ;bIMeH COJiap,[i,blf( Heri3ri dpinTepiH, )Ka3bIJIY TypJieprn 

K,apanbII\. 

AJI-3apHaT .. IJ:il..Jl?k:..i, lllalllylllbIJiap, 3apya .... :i ..J...i1-ce6eJiey. E¥Jiap 

51- cype.n:eri TypJiepi. )l{aJinhI ce3.UiKTe ce6y - lllaruy - rnpay 

MaFHacbrn.n:a 6bmaH: )1(33hrna.n:hi: 6mapa- ...,_,:i ..J; 6aooao utammam. 
C;}yJieHiH: ce6iJiy- lllalllbipay Marnacbl 6oJia.IJ;hI: 6a.n:.n:a.n: aJI-cya 

•.. y..i..i IJ~.J. OchmapMeH K.arnp eCKe aJiaThIH 6ip M;}Cene apa6wa 
aTOM- 3ape - :i ..)•, aTOM)J,bIK. - 3apH - :i ..)lS . 
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K;a3aI< TiniHJJ,e 3upe -3upeoeii JJ,ereH ce3JJ,ep eTe H::niK -¥1llKhIH 
Man111ach1HJJ,a. TeriHJJ,e 3JieKTipn iK, 3neKTpOHJJ,hIK 1ap5lO JJ,ereH 
C03)J,iH; Ty6ipi OCbl)J,aH 6011yrn hll\ThIHMaJI. 

Oehl )l(aFnIHaH anhm l\aparnHJJ,a 3apya, 3ap11 .n;ereH ce3.z:i;ep.n;iH; TeriH 
6ip JJ,err l\apayrn 6onaJJ,hl. OnapJJ,hIJi caHJJ,hII\ M;'}H.n;epi 6011aJJ,hI: 

3aya- ~ .JJI = 907, 
3apH- ~.XS= 910 

Ocnmap )l(eHiHJJ,e oH:nacThipy yllliH 28- cyperri llIOJihIII eTeJiiK. 
OHJJ,a eH; 6acThI )l(aH;a yIIIKiJI :!Kar<;Taphr: 

M¥HhI 51- cype aThI 6oi1hIHllla: "Afl-3ap11aT" Yll1Ki11 .n;eyre 
6011a.IJ,hI, eH:TKeHi 6acThI caH 1454 con cypeHiH; )l(MhIH caHhI. OrnH 
1<ocaMhI3 XaM.D;hI- TeMip caHhIH: 

1300= 26*50= 52*25 . 

EKeyiHiH: )l(HhIHhI 6011a.IJ,hI 

1454+1300= 2751= ~ * 1836 

6ip)KaphIM eceniK rrpOTOH caHhl, .HTHH aTOMHhIH; 03eK caHhl. 
)].eMeK 6¥JI apa.IJ,a MarHMTiiK ( TeMipniK ), 3JieKTpOH 3ap.H.ll,Thll\, 

aTOM.D;hII\, 6ip )KaphIM.IJ,hII\ JaH;.n;ap 6ac r<;ocr<;aH. 
Con YllIKinre 6enrini eKi ynrnin 6¥PhilllhIH )KaJIFaCThipaMhI3. 
0HhIH: 6ipi acrraH.D;hII\ - rnnaM.IJ,hII\ ( rrepillITenep) caHhIHhIIi 

6¥phlll1Thll\ Yypi: 

91*54 
60 

EKiHillici 6enri11i 6ec 6¥PhillIThIIi YllITeH 6ipi 
1 0~*2 = 36° *2 

(.HFHH 6ip )K3phIM I\aMap 6¥PbIW) 6oJia.IJ,bI: 
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···················· 8 
AI1-3APHAT Ce6eJlec, wawywhrnap 

51+1343660=1454 ..::>lvL,;.H li,y»65' 

{ 
1236 = 618*2 {618 . 

07±329= 578 = 289*2 ; 329±289 = 40; 907= b..J ~ 618+24*7=786 

........... __ .. ____ ...-

618+382+454=1454; 91*3=273; 91~546; 
618+92=710=71*10; 164°30';546±454={192 ;2(454+273)=1454; 

329+31=360; 85+242+22=349= f r!"J ... e;.r!I _!;y-.J AfAl 
9°54'=594=54*11 · 49°3'+42°57'=92°· 

' ' 

{
2754 = 3/2*1836 {709 

1454±1300 = 154 ; 360±349 = 11; 

{
1616 {678 {290 = 29*10 

907± 709= 198; 349_:!-329 = 20 ; 198±92 = 160 = 53 *2 ; 

28-cypeT. 

Ocb1 caH,nhI eKi ecenerr, ornH 6ac 6yhIH caH 6¥pbilllbIH, .HFHH An= 
A+ JI= 31 6¥pbilllbIH K,ocaMbl3, 6onaAbl rneH,6ep: 

EcTe 6onchrn 329- An- paxMaH caHbI. 

3apya CaHblH OCbIFaH KOCaMbI3: 
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{
1236 = 618*2 

9o7±329 = 578 = 289*2 

0HaH lllbIFa.Z:J#: 

{
618 

329±289 = 40 ; 

618-An-paxMaH-An-paxttM, 40-rraii:rnM6ap caHbI. 
0HaH lllbIFa,n:bI: 

618+24*7= 786; 
618+382= 1000; 

.D:eMeK: 
618+382+454= 1454, 

0HaH K,apaH: lllbIFaJJ:bI: 

546±454 ={ I ~~O 

0HaH lllbIFaJJ:bI: 
2( 454+273) = 1454 
618+92= 710= 71 *10 ( A+n +M). 

D¥PbIIIITap,n:aH IIIhIFaTbIH K,OCbIMIIIa caH,n:ap: 58°46'+23°50' = 
82°36' = 461)36'+ 36° 

M;r::.n:a 58°46' ;)YJIHe yIIIKin.n:iH: opTaJibIK. 6¥PI>IIIII>I, 23°50'= 
101 55'-78°5' Map)l{aH 6¥pbIIIIbI. 

9°54 '= 594= 54* 11 (AH:,n:bIH; aii:HaCbl). 49°3'+42°57'= 92°; 

{
85 

54±31 = 23 

85-cype .. An-Ep~ ... ['n']lw..JJ~ - M22- MT 
85+242+22= 349 

0HaH lllblFaJJ:bI: 

360±349 = {7~; 

{
1616 = 16*101 

907±709 = 198 = 18*11 

{
290 = 29*10 

198-t.92 =' 106 = 53*2 
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Ca1uapJJ.bll{ FaJKa6bIH OHJrncy KepCK. a3ipwe 6ip Fa.Fm can ecKe 

Tyce.cu: 

{ 

678 
349±329 = 20 

E¥JI )KaJ<CbIJlbII<I<a mnapaT JJ,err 6ineMi3. PachIH Annah 6iJieJJ.i. 

EHJJ.i 6ip TaMarna Macene aTOMJJ.bII\ caHJJ,a: ~ ..x.s = 3apH = 910 

M¥HbII{ e3i )KCTi xaT KeK oprnJibIFhI AnaM :>K¥;rJJ.hI3bI lllaMCH 

K yH caHbIHhII{ KaManaT TYP i: HHH 91 * IO= 910 

fa3 Kep,niK OHbII{ 6ac1<a ecerrepiHil{ 1<anaH: 1<a6b1c1<aHbIH: 91 *3= 

273, 91*6=546 

EH,ni OHhII{ Cl{ )KOFapFbI TypiHe Kerr,niK; AJJ.aM )KaHe ornH apHarrrnH 

)1(¥Jl.IJ:bI3bIMCH 6orra,nbI : 

9 1±45 = 46 = 23*2 {

136= 17*8 

li¥JI caH){ap){bII\ Mepi:1~~1~ 81-1 ~ 80, 11:r 25-16 ~ 9 

AH:- a.n;aMHbII{ aH:HacbI, KyH )l{¥JIJJ.hI3hI. ArnMJJ.hII\ .nape)Ke.n;e 

)Kal{a,naH 3arrap rraH:.na 6orryhr corr )1(¥JI.IJ:hI3.IJ:bII< ryciHiK .n:err 6irreMi3. 

3apya- 3apH ryciHiKTepiH OCbI Marna.na ¥FaMbI3. 

OcbI )KaFbIHaH arrhm 1<aparnH.n:a 17 caHbIHbII{ Kei1:6ip 
. . . 

epeKillCJilKTeprn ecKe ana KCTCJilK. 

Arr,nhIMCH rreH:irnTeH IllhII<I<aH ac T¥3bIHhII{ J\¥paMbIH.IJ:a I 7-

3rreMCHT xrrop ( Cl). 11- 3rreMeHT ( AH: 3rrCMCHTi) - HaTpHT eKeyi 

a,neMi TeKrne 6ei1:Heni T¥3 J\¥pattJJ,hI: ( Ac T:'y'.3hl Na Cl= 11+17=28. 

AmjlaBHT - apirr caHbI, TepT )KeTiJiiK caHbI: 7*4= 28. ITeH:irnTeH 

IllbII(I\aH eKiHrni 3aT TCMip 6orrca ( xa.ntt.n:), 6¥JI .na COHbIMCH 
6ei1:Herrec -TCKillC )KaHe corr TOITI<a )KaTaTbIH 3aT CaHbI- HHKerr caHbI 

Ni=28) Apa6rna MY3hIKarrbIK: .n:ayhrc 17 6enrneKTCH T¥pa,nbI ( 6acl\a 

en.nep.ne 10,12 6errrneK). 

fCOMCTpmI haH.IJ:aC FbIJlbIMbIH.IJ:a 17- )l{6HiH.ZlC CKi MaFJI¥MaT 6ap. 

0HbIH, 6ipi )l{a3bIK: 6eTKe errrneM,nec TCK 17 ryprri OHbIC -epHeK 

- opHaMCHT TypiH arryrn 6ona,nbI CKCH. EKiHrnici, TeriH.n:e COFaH 

6ai1:naHbICTbI 6orrap, raycc a.n:ici arnrra.n:h1. Orr a.n;ic 6oH:brnrna 

TY3Y Kerr 6¥pbIII1TbI 6eH:He carry r<:aparrrnH. illeH,6ep CbI3FbIW 

(U.HpKyrrMeH) )l{aHe TY3Y ChI3Fbilll rreI-i: ry3y Kerr 6¥pbIII1ThI CbBYFa 
MbIHa.n;aH: epHeK KepeK 6orrFaH OChl 
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epHeK 6ottbIHllla lllhII\I\aH caH )Ka6attbI caH 6orrca, attThIJIFaH g)J,ic 
6otthIHllla corr caH)J,hI TY3Y Kerr 6¥pbilll ChI3J'Fa 6orra)J,bI eKeH. 0HhIH; 
Heri3ri llleH;6epAi TeH; 6errllleKKe 6erryre cyH:ette)J,i. 0HbIH; epHeri 
Mhrnay: 2rr- 1 = 0 

}l(ornphI)J,aFhI eptteKTe K = 1 )],err arrcaI< 6orra)J,bl. 

5IFHH TY3Y 6ec 6¥pbllllTbI Chnyra 6orra)J,bl. 0HbIH; 6eH:tteciH arr-· 
<l>apa611 6epreH. 0HhIH; 6¥philllTaphr 6orra)J,bI 108 (28- cyperri 
I<apaH;hI3). K= 2 )],err arrcal\ 6orra)J,bl. 

2*2 4 P= 2 + 1 = 2 + 1 = 16+ 1 = 1 7 

.lJ:eMeK, attTbIJIFaH 17 6¥pbillll\a Kerr)J,iK. EpTe 3aMaH)J,ap)J,aH a)J,aM 
6arraCbl attHaJI)J,blpbIII Kerre )KaT}\aH FbIJiblMH 6ip ~M6a1< OCbIJiaH 
nielllirrreH. MgcerreHiH; MaH;hI3)J,hIJihIFhIH aH;rnpry yllliH aiiTa 
KCTeJiiK, OCbl g)J,icTiH; 6ettHeciH fayccTblH; 6eT TaCbIHa Cbl3FaH. 

I>¥JI g)J,icTiH; Heri3iH oH:narr I<apaFaH)J,a Tai\ catt)J,ap)J,bI 3eprrey 
Mgcerreci lllhIFa)J,hI. 0HbIH; e3i epKelll xa)J,HCbIHaH lllbIFaThIHhl 
KepiHirr T¥P· 16, 42 )!(¥IT caH)J,ap)J,hIK Heri3i. Orr apa caHhI, on 
H¥P Heri3i. 162= 256 .. 0HhIH; oprnchrna 6ipniK epKelll I\OHhIJia)J,hr: 
16+ 1=17. 0HbIH; aThI llleH;6epAi 16 6enirr, oprnchr apI<bIJihI 6ip 
CbI3hII\ )Kypri3irr, con apI<bIJibI 6ip I\OChIMllla )Kai< I\OChIII 17 6errirr 
lllbIFYFa 6orra)J,bl. M¥HbIK Heri3ri MaFHaCbl arr- <l>apa611 g)J,iciMeH 
Ta6brna)J,bI. 

hl¥H)J,aFbI ecTe 6orraTbIH Hgpce cgyneHiH; ry3y ChI3hII\ 6oHbIHllla 
)l(;)He llleH;6ep 6otibIHllla rnpayhr eK Heri3ri Tapay )KOJihI rn:H. Con 
6otibIHllla otlnarnH)J,a at!ThIJIFaH 6et!Herrep)J,e 3aT naH:)J,a 6orry)J,a 
6acTbI opbIH arrrnH )J,eyre 6orra)J,hI. MbIChI OChI eKi caHHhIH. ( K = 1,2 
caH)J,apbIHbIK) 6ipiHiH. 6¥pbllll a)J,hIMblHbIK eKiHllliciHiH; 6¥pbllll 
caHbIHa Ke6ettTeniK, 5ffHH 6ec 6¥pbllllTbIH. 6¥PbllllblH OH )KeTi 
6¥pbillll\a Ke6cH:TerriK 108* 17= 1836 51FHH rrpornH caHbI lllbIFa)J,bI. 
0HbI 6hrnaH: )Ka3aMbI3: 36*51=1836. illeH.6ep caHbI 51 ece, 5IFHH 
lllarnwry -cc6iny rnpay Mgceneci ocbJH)J,a KepiHirr T¥P· 
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Ocbr caH}J.bI apa6wa ap6ar ( TepT- l_)'-:-'t = 273) CaI-!bIHa I<:OCaMbI3: 

{
324 = 54*6 = 108*3 

273+51 = 
- 222 = 1rncacp (ra,l.l,arraT) 

Ap6ar caHbIH 6brnaH: :>Ka3aMhl3: 91 *3= 273 ~FHH waMwH (KyH 

caHhIHhI~ yrnKirri). CoHhIMeH 6ipre on rnpT ,l.l,ereH ce3. M¥HbIH 

e3i TaMawa :>K¥M6aI<: caH. aH:rn KeTerriK :>KhIJihIJihII< (TeMnepaTypa) 

errrney,l.l,e 6¥JI KYH,l.l,eri FhIJihIML(a OHhI KerrBHH errrneyrni wKarrach1 

.z:i;eH:.z:i;i. 0Hbl~ MgHici 320 )l(bIJIYL(a M¥3 epH.z:i;i. 0HaH gpi I<:apai1 

TeMeH)l,eTe 6epce 3aT l(03FaJIMac I<:arrrihIHa Kerre.z:i;i. 0HL(a TeMTiepaTypa 

273 T0 
- ~FHH a6ca.JIIOT Herr 6orra.z:i;hI. Orr errrney 6oi1hrnwa cy.z:i;hrn 

I<:ai1Hay TeMneparypachI 6orra.z:i;h1 3 73 °, ~FHH U:errcH~ errrneyiwiHeH 

atthipMaChI 273°. 

Oehl apa.z:i;a Kerrin 6¥JI KyH.z:i;eri cpH3HKa-MaTeMaTHKa 

FhIJihIML(aphIHhI~ .z:i;grr.z:i;i I<:OphIThIHL(hIJiaphI 51 caHhIHhI~ e3rernerririH 

KepceTe.z:i;1. 

OchrnapMeH 6aH:rraHhICTbl rnn1 6ip caH l(Hac (~IL>" = 171=19*9) 

CaHhl. 

{
444=37*12 

273±171 = 102 = 34*3 

.6¥JI 6errrirri hIFblcy (TOFhIC hIFh!c) caHhI- rnxyrr (wc_,J=444). 

)l{ornph1.z:i;a KepceTinreH 51-cype caHhIH 6hrnaH: :>Ka3aMhI3: 

1454=1000+454=382*3+154*2 

M¥tt.z:i;a 454- MyxaMMa.z:i; pacyn Anrrah .z:i;ereH ce3.z:i;i~ caHhIHa TeR 

l\.1hm 6ac caH. 618+382=1000. Arr 154 caH I\a.z:i;mn epTe.z:i;eri .z:i;ereH 

C83L(i~ caHL(hII< MgHi. 0HaH llihIFaL(hI: 

382+273 = { 655 = 131 *5. 
- 101 ' 

231 *6=786-

6ac 6aTa caHhI. Oehl ChIHL(hI 6aFhITneH TanaH: epHeKTep Ta6yra 

6orra,l.l,hl. 
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1llbm,IJ,bIKTbI AJIJrnh 6ineni. 1llyKip11iK neMIH. KewipiM 

q:pai:i:\tbIH. 

McnaMrn xattbipbI 6011rni1. AMHH ! IJr.IU:.IU<.s 18/8-1994. 

)l{ornphI)la attTbIJIFaH 1 7 6¥phIWThI epHeKTiH. Chl3Y peTiH, OHhIMeH 

6ai1naHhICThI M;JCene TeMeH.ue. 

0PKEIII !\MAC -T0PT MJIPAC 

)l{ornphr Tapay.uaFhI "An-3ap11aT" M;}ceneci, acrraH carraphr 

M;}ceneci rn:>Katthm Chrpnaprn TOJihI. Onap.uaH, Annah K:anaca 

6ipHeIIIe MbICaJI)lap KeJITipeMi3. 

17- cype.ue acrraH carrapbr xa6ap eTine.ui. On TaFhI Kei1iH 

[\aihanaHa)lhI.... OH.ua rrai1rnM6aphIMhI3Fa eH, anrnrn KepiHreH 

KepiHicTep enecTene.ui. On anFaWI\hI KepiHicTep 96-cypeHiH. 

6aCbIH)la aMTbIJIFaH. 0CbI eKi cypetti I\OCCa[\ 6ona)lbl: 

{ 
113 

96±17 = 79 

AnrnIIII\hI caH)lhI cype 113- An-ct>anaK:, eKiHrni caH.llhI 79-cype: 

an-Ha3HFaT. 

Ochr C83.Uep.lliH. Ma3M¥H.Uaphr :>Kettitt.ue: ~anal\ - = wJiJ40. ce3iH 

ay.uapMaIIIhmap "TaH," .uerr anrnH. EipaK: on TeK K:atta Tall, eMec 

cpanal\ .uereH ce3 Heri3iH.ue :>Kaphrny, wawhrny, 6enrneKTeHy, hI.llpay, 

¥J.llI\hIH MaFbrnachrna .ua Kene.ui. Pacbrn)la Tall, .uereH.lli apa6rna 

aJl)lhIMeH cpa:>Kap HeMece caxap .uerr ana)lhI. ,ll;eMeK, cpanaK: nett 

3ap11aT apachrn)la MaFhrnanac TyciHiK 6ap ceKin,IJ,i. 

"Ha3HFaT" ce3iH anhm l\apaHhII\. 0Hhr ay.uapMarnhmap :>K¥JJ.Ilhl3hI, 

cynrpywnr, Taparywhl MaFbIHaChIH)la ana)lbI. OtthI ;}Mip ophIH)layrnhI 

nepinITenep, HeMe,ce :>Ken, 6¥JIT, :>K¥J!Ahl3 :>KaH, :>Kay MaFbIHaChIH.lla 

TYCrnywrnep. 

b¥Jl C83)liH, .ue aHTbIJIFaH 3apHFaT ce3iHe :>Ka[\blH KeJTeTiHi 

6ai1K:ana)lhl. ct>anaK: cypeciH.ue T;JH,ipiHeH :>KapaTl\aH 3arrap)lhIH. 

gcepitteH 6onaTbIH Kecip.ueH caK:rny qpana)lhl. TyH K:apaH,FhIChIH)la 

TYHiHwiK Tyl1irr, )leM canhm, KyHwin.uiK, l\aTaJl,IJ,hII\ eTy)leH Cal\Ta 

.n;e:ii.ui. PayaT 6o:iihrnwa 11 Tyi1ittre .ueM canhm rraiirnM6aphIMhI3Fa 

[\aCTaH)lhil\:>KacarnH. Ocbr cypeHi Ol\hIFaH caHbIH ry:Hitt.uep wewinirr 
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rnparnH. FarraMHbIH rnfa1n1 HeriJiHe cy~ieHin l l Ty111H )KacayJJ,bI 

Karral1 ¥FaMbn'7 O:yJI apa,Il,a eTe Tepe1-~ Chip 6ap. CypeHiI~ )l<aJiribI 

caHhIH arraMbI3: 113+ 241+5=359. OcbIFaH 11 caHbIH I\OCaMhl3: 

{
370 

359±11 = 348 

Eipimni I<aTap caHhIHhlF( ececi: 37*12=444 ... TOFhIC hIFhICY 
caHhI. EKimnici III¥FJia, MyxapaI< ~r.JJ(8rr-<Dapa6tt 3eprrerett). Orr 
HypMaxaMa.z:i; caHhI: 29* 12=348. 

11-A:u, .HFHH e)l(errri AH: caHhI, on TYHHiF( caHhI, 12-MyIIIerr KyttHiH. 
-TaH,HhIH, caHhl. 

EKeyitte IIIhIFa,IJ;hI I<aifTarraMa )l(eTiniK COI\IlaJihI )l(ypeK . .51FHH: 

12*11=132- ca6HF U"Yt -)l(eTi 
K;arra6 JJy -)l(ypeK 

0HhIH, ap )l(aFhIH.z:i;a e)l(err.z:i;eH 6errrirri T¥PaH I\aI<rra TeMip I\a3hII\ 
caHhl 6ap: 

(80+50) =130=26*5. 

0HhIH, apFhl )l(aFhIH)J;a epKeIII Xa,IJ;HCi 6ap. 

Oehl caHFa cornThIH M;;)Cerre )l(aThip. 113- cype caHhIH 11 
ecerreH:Mi3: 

359*11=3949. 

Och1.z:i;aH IIIhIFa)J;hI: 
4914-3949=165=15* 11 
4914=91 *54-

FaJiaMl1 caH, rrep1IIITerrep caHbI. 15-Tac caHbI, 11- AH: caHbI. . . 
ryH:ciH caHbI. 

Corr catt.z:i;hI xarrmparrap cattbrna I\OCaMbI3: 4304-3949=355=71 *5 
M¥tt.z:i;a 71-A+JI+M !Jr Myl\aTTaFaT epKeIII caH. OHaH IllbIFa,ll;bl: 
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151+71 ={222 - HHCacp 
- 80 - CbJHaTI 

EKimui EaK:apa - epKern cype peTi -80 coHbIH: MeTa1111 -hl,z:(p11c 
~Abl3bl. 

TyihH,z:i;ey, yrnKipy )!(~me OHbI )J(a3y: 
Hacpc- -:,,w..::..i - yrnKipy =630, 
f¥,nl\ - tL;.) ryifiH,z:i;ey=l 74 

· OHaH rn11Fa,z:i;11: 
630-174=456=114*4=38*12=19*24 

AH: epKerni: 

151+
11 

= {162 - 1rncaH-a,z:i;aM 
- 140 - FblJlbIM 

HeMece 

151+19={170= 17*10 
- 132 - )l(ypeK 

151+17+618=786 (6ac 6arn). 
Eceney: 

151 * 11=1661. 

Oc11 caHFa I\OCaMbI3 MMaH caH1rn: 
1661+619=2280=114*20=19*120=190*12 

OH:narr K:apaH;bI3 rnJiaMM caH. 113-cype caHbIH 17 caH1rna 
l\OCaMbI3: 

{
376 = 47*8 = 94*4 

359±17 = 342 = 54*6 = 108*3 

,[(.µurraHHhIH: K:aCTaHAbIFhI ,z:i;anaFa KeTm, Hc11aMrn Tai-i:ipiM 
xal\Tbll\ MOJillibIJII:tII\ 6ep,z:i;i. 

Oc11 aH:ThIJIFaH,z:i;aprn I\OChIMrna Macene, 6aH:11aHbICThI Macerre 
29-cyperre 6epirrreH. Orr cyperri: "8pKern K:ttac - TepT MHpac" 
arn,z:i;hII\. 0HhIH: ce6e6iH cyperri K:aparr oH:rrarnH a,z:i;aM TyciHe,n;i. 
Arr,z:i;11MeH corr cyperreri 1 7 6erriHreH rneg6ep,z:i;i KepeH:iK. Ty3y Kerr 
6¥pblIII epHeK CbI3Y Macerreci, COHblH: irniH,z:i;e 1 7 )J(al\Thl Kerr 6¥pbIIII 
carry Macerreci )J(OFapbIAa aH:ThIJIAbI. EH,z:i;i COHbm c113y )J(Orr11 oc11 
cyperre 6epirrreH. 
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0Hbil-l Heri1ri wcH.6cp_Qi 16 6enin, corai-1 KOCbIMllla 6ip 6emueK 
Kocy, 51n111: P1<1

--+P0=P 17. 0.J?bI opbIHLLay ywiH weu6cp epiciH -
pa.u11ychIH rnpTKe 6eneMi3: 4 - OJ. 

OchIHhI Heri3re anhm TiK 6¥phIIII YIIIKin canaMhB: JM3. Con TiK 
6¥PhIIIIThI l(al( 6enirr - 6ttceKTp11ca JE )l(ypri3eMi3 EM3=r1=EM5. 
CoHaH Kei:i:iH M3 HOI\aThIH oprnnhII(I\a aJihIII M3PO=r2=M3 F 
rnel{6epiH )l(ypri3eMi3. EKi l(OCbIMrna IIIel{6ep "K" Hol(aThIH.IJ.a 
l(HbIJihl Ca.Uhl. 

TiK 6¥pbrIIIThI eKiHrni YIIIKin )l(acan:a.uhr: OJPO. 0HhII{ cyH:ip 
6¥PhilllhI 

Con cyperril{ irniHe 6ec 6¥PhIIII 6eifHeciH KepcerriK. 0HhII{ 
6¥phrrnrnphr 108°. Ocbr caH,LJ,hI 17 caHhIHa Ke6eH:TceK 6ona,LJ,hI 
rrpOTOH caHhI: 108* 17=1836. 

Eip epHeKTeri l(aTap eKi caHHaH, fil'HH: 

2*1 F1=2 +1=4+1=5 
2*2 F 2=2 + 1=16+ 1=1 7 

lllhIFaThIH 30p MaFhIHaJibl Ta6HFH T¥Pal(Thl caH,L(hl ecKe an:y KepeK. 
Ocbr eKeyiHeH: 

{
22 = 11 *2 

17±5 = 12 

HeMece 

17*5=85 (acrraH caThIChI). 
0HaH lllhIFa,LJ,hI: 

{ 
100 

85±15 = 70 ; 

(l 7+5)(17-5) =22*12=264=132*2 

TiK 6¥PhIIII yrnKin 6ona.n;h1: 

5/l 7=0,2941=sinI7°6' 
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19 ............ 786 

8PKEW K,HAC-T8PT MI1PAC 

{
188=47*4 {222 {444 

171±17= 154 ; 151±71= 80; 273±171= 102; 

{ 
324 I 

273±51 = 222 ; 91 *3=273= ?:>.J ; 

4 

324=54*6=108*3; x2-273+ 11322=0; x = 
273

; 
171

; 

·- {297=27*11 
x1=:(,;Wf) ;x2=5l(::o·L_,01); 246±51= 195 = 50+l00+45; L.=50; 

{
150 297*2=54*11·, ·. __ ...,. _--' f"-lOO+w= 151 ; 55+140=195 caHbI: ~ 

29-cypeT. 

Cyperreri 6acK:a MaJiiMerrepre Ke11ei1:iK. 
K)rnc - ~11....i" = 171 =19*9 .uerett Ce3. Apa6wa .ua11.ui e11weyiw, 

enweM.uec yaK:bIT - CHMMeTp1-rn: MaFbrnacbrna Kene.ui. OtthIH. 
19 caHbIHbIH. TOpK:aJibl Typi. 0Cbl caHMeH aHTbIJIFaH catt.uap.Ubl 
CaJibICTblpbm K:apaHMbl3: 
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{ 
188 = 47*4 = 94*2 

l7 t±l 7
= 154=77*2=7*22= 14*11 

4 7-KyMie-AM:- rrai1rnM6ap eypeei ... 54- K;a,n:11M, 6¥pb1H )l(apa.rrrnH. 
Apa6rna ap6ar -TepT- l_y .. .,.it 273=91 *3 yrn KyH eaHbI... OraH !\Hae 
eaHbIH }\OeaMbI3, 6oJia,[(bI: 

{ 
444 - rnxyn 

273±171 = 102 = 34*3 ; 

EKiHrni )l(aFbIHaH: 

273+51 ={324 = 54*6 = 108*3 
- 222 - HHea<l> 

HeMeee: 
273+ 171 =(273-51 )2 .. 

bip epHeK 6epeMi3: x2-273x+11322=0 
0HaH IllbIFa,[(bI: 

273+171 
X = Xl = 222; Xz = 51 

2 

IIepirnTe eaHbIMeH: 

246+51 ={ 297 = 27*11 . 
- 195 = 50+ 100+45' 

50- "I\" - '--' (100) eypeei. (19-eype). 

lOO+Hi ={ ;~~ 
~0.;t~Kh11re 19-eype,n:eH. CaHbI 195 .. 

50-eype (I\) )l(~He 14 ~pin eaHbI: 55+140=195; 55- a.rrrnmK.bI oH 
eaH+140 (KJIMH) ~~L.F20+30+40+50=140 (140-rbIJibIM). Oehr 
eaHra 51 eaHbIH 1<oeaMbI3: 
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(246-)Ke6patthIJI caHhI, 12-Mywen wapwhr). 
TiepiwTe caHhma rrai1rnM6ap caHhIH I\OCaMhI3: 

246+40 ={ 286=26*11 
- 206 = pa;::i;h1 (KaifpaT) 

29-eyperreri eKi caHHhIIi; I(aTbrnaebIHaH TIK 6¥philll YlllKIJI 
)l(aeaFaH.n.a lllhIFa;::i;hr: 

2._= sin a= 0 2940 = sinl 7°6' 
17 ' 

Oehl 6¥PhilllThI I\aF6aHhIH; ( TeKllleHia) opTarrhII\ 6¥PhIIIIhrna 
l\OeaMhI3, 6orra;::i;h1: 

109°28'+ 17°6'= 126°34'= 126*60+34=7560'+34'=7594. 

Oehl eaHJJ;hI 6ipHellle ryp.n.e )l(aJ)'Fa 6orra;::i;h1. CoHhIH; 6ipi 
MhIHaH;::i;aif: 

4304+3290=7594. 

4304-xarrmparrap eaHhI; 320- Arr-paxMaH caHhI. Orr OH eee -
KdMIJI ryprn.n.e. 

Oifrrarr K:aparnH a.n.aMFa FarraMM eb1p.n.hra 6eTiH alllK:aH aerraH 
earraphI (17-eype) TdaipiHia paxMaThI MeH HerraM op.n.achrna 
oparr.LJ:hI .n.ereH ttlllapaT, Ftt6paT, M)'F)l{M3a. Oehl MdeerreHi oHaH 
dpi )l{aJIFaeTh1patthII\. MiHe 6ip TaMarna llle6ep, KepKeM epHeK: 
17°6'+23°50'+6°4'=47° Ail 6¥Phllllhl -KyMie 6¥PhllllhI -
I1aifrnM6ap. 0HhlH; 6¥paMhrn.n.a aifThIJIFaH earrap 6¥Phllllhl (17°6') 
)l{dHe Jiy-Jiy-Map)l{aH 6¥PhllllhI. 

101°55' -7'8°5'=23°50'. 
Arr 6° 4' 6¥philll TaFhI con Map)l{aH l\hiphIHhIH; ryeKeH )l(apbII\ 

edyrretti eKire attb1py 6¥pbilllhI (18-eyperreH K:apaH;hl3 ). M¥Hhl 
K:arraif .n.epei3? 

ArrrrahbIHhIH: H¥P al1ttaeb1 Ali 6aebr I\aF6aHhll{ Fa)l{attbIII 
M)'F)l(tt3aehr. Oehl eatt;::i;hI 6-eyperre 6aeK:a )l(OJIMeH rnrrK:aH d.n.ie 
eeTe 6onehrn. CotthIMeH canb1eTb1py.n.aH TanaH: TaMallla Ta6bIJia;::i;b1. 
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Eu.ui 6ip canbICTbrpy: )fWFapbrJJ:a 28-cypeTic: 329° t 31°=360° 
Ocb!H,Uanr 31 caH MCH KyMic caHbIH caJibICTbrpbm l(apanbrl(: 

{
78 

47±31 = 16 

Anrallil(bIChI 26*3=78 apa6llla caH t..l..l(ra,n:a,n:) ,n:ereH ce3. 51FHH 
ecerr 6ach1. OraH K,oc aH: caHbIH l(ocaMhr3: 

{
100 

78±22 = 56 

OH:napchl3 (K,-100 56-HyMl..,?Jr'-Kytt). 16-ApacaHhI, H¥PHeri3i: 
162=256. TaFhI 6ip TaMallla tt:;:ipce aHTbIJIFaH Carrap 6¥PhillihIH OH 
eceneceK K,Hac caHhI llihIFa,IJ;br: 

17°6'*10=170+1°= 171= 19*9. 

K,Hac )l{OJlhI ranaMH MHpac )l{OJlhI 51-cype 8Mip )l{eTKi3yllli 
rrepillITenep MarhrnacblH,n:a 6onratt,n:a, on, :;:ipHeH, xaK,ThIK., Httca¢ 
- llihIH,ll;hIK, -Fa,n:anaT )l(QJlbIH KepceTCJJ:l. 

OttbI 6hrnaii )l(aJaMhr3: 

17°6'*10+17*3=17(10+3)+6*10=17*13+1=221+1=222-HHCa¢ 
171+51. M¥H.Ua 

{ 
30 

hl¥Ma 1 7 ±13 = 4 

llleH;6ep caHhI, lliapllihI caHhI eKeHi ecTe 6onchIH. CoHhIMeH: 
K,HaCThIH; CaHhl rananaT M:dHi: K,Hac rreH epKeIII I\OChIJ1Ca 6oJia,UhI: 

{
322 

171±151 = 20 

OtthI MhIHa TYP,n:e 6epeMi3: 

{
300 = 6*50 

222±73 = 174 = 29*4; .348 = 174*2 

0HaH llihIFa,n:bl: 171+151+222 + 7 8 =622- hH)l{pa )l(bIJlbl. 0Hbl 
6blnaH: )l(a3aMhI3: 
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171*2+280=342+280=622 
HeMece 

171+302+151 +51+78=622. 

151- epKern, 302- EaK:ap = 151 +51. 
0HaH IllhIFa)J.hI: 

{
380 = 38*10· 

302±78 = 224 = 56*4' 

19*20= 190*2. 

FarraMH caH, 38, 47-cypeHitt: a}IT caHhI, 38 oHaH 6enrini OH 
TOFhl3. 

Ocb1MeH 6ip TOK:Tachrn oH:nacattbII\. Pa66brMa K.¥JIIIIbIJibII\ 6i3re 
bIJiattbII\. Annahrn IIIyKip. HcnaMrn K:yaT 6ep! AMHH! 21/10-1994. 

TaFhI 6ip )KaJIFac AJI-MynyK. 

AJI-MYJIIK-0KIMETI 

K.¥paH K;)piM)J.e 67- An-MyniK cypeciH)J.e KenreH 6ip ce3)J.i ecKe 
arraMbl3. On "TaMyp wf'J.J" (646) l}03W.!lyoa )J.ereH ce3. AH: )].a, KyH 
.n;e, 6acK:a ~.ll.bI3.ll.ap )].a fopi )J.e e3 epiciH)J.e aH:Harry)J.a, I\03FaJIY.ll.a 
.n;ereH FaJiaMHbIH: ChiphIH ocb1 ce3re KeJIT1pm oH:nacy yIIIiH aJI)J.hII\. 
ATaI\TbI 8Mip TeMip eciMi )J.e con ce3 6oH:hrnIIIa I\OttbIJIFaH eKeH 
.n;ereH M;)JiiMeT 6ap. Oehl cype peTiMeH rraifrnM6apbIMhI3.ll.bIH: cype 
peTiH K,OCatthIK,: 

{
114 = 19*6 

67±47 = 20 = 5*4 

M¥HaH K.¥paHHbIH: 6apJihII\ cype caHbI IIIbIFa)J.bI. 
EKi caHHbIH: Ke6eH:TiH)J.ici ){{;)He 1<,ochIH)J.hICbIH arraifhII\. 0HbIH: 

6ipi 11, eKiHrnici 15. 
OH 6ip MeH OH TOFhl3 J\¥pMaJiac: 

19±11 ={3~; 

30-rnett:6ep ChI3hII\ ( OThI3 6arr). 8=2+6 FaJiaMH caH. 
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II-AM. caHbI (A=l, ii=lO; AM.=1+10=11). (Apa6 ;rnirmeciHL\C 
cu 6acl(bl :tKJHe eH. al(bipFbI). 15- AJI-xm1mp (me) cypeci. 5Inrn 
FaJlaMHbIH. I\aH;i<;aebIH I<¥IJFaH T¥PaI<ThI )l(;})J;trep 3aT. 

EKeyiHeH IIIhIFa.n;hr: 
15*11=165. 

Oehl caH HMaH 6acbI. ... J1a A1h Arra Anrrah 

(=Ji \Jo IJi IJJo 31+36+32+66=165). 

liJMaHHhII~ eKiHIIIi )l(apTbIChI: MyxaMMa.n; MyxaMMa.n; pacyn 
Arrrrh 

=92+296+66=454. 
(rcr~ .JU" _,J IJJo) 

EKeyiH I<OCI<:aH.n;a - HMaH (rnpa3H) eaHhI 6orra.n;b1: 619=165+454 
Oehl eKi eaHHaH IIIhIFa.UhI: 

{
1100 = 110*10 

646±454 = 192= 16*12; 

110- MarHHT me -Fe304=26*3+8*4=78+32. 0Hhl MbIHa ryp.ue 
)l(a3aMbI3: 

56+54 ={l lO; - 2 

b¥JI eaH.uap me.Mip aTOMhIHhIH, e71 aybzp )l(;}He e71 :J1Ce71ill eanMaI<ThI 
ryprrepi. EKi )l(aFbIHaH anraH.ua orrap.llhI KyH (qYM':?JI""") )l(;}He Ali 
(54- Arr-l<;aMap I\¥paH.ua) .uerr I<:apayra 6orra.n;b1. 0HbI 1anaM.n;a 
6ipiKTipyIIIi MarHHT I<;acHeTi .uereH HIIIapaT. Orrap.n;hI 6hrnaii 
)l(a3aMhl3: 

HeMece 
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AJI-hap\1ic: 48- XM (u) f\ypaHJia )l{e-ri eceJieHreH ( 40-46 cypeJiep) 
HeMece ~JieM )l{apaJIFaH aJITbl K yn. 

HeMeee hI.upbie nai1raM6ap.UbIH. :>K.¥JI.Uh13.UhII\ HhienhI aThI. 
0HhIH; aenaHhI eKimni, f¥fapa.n (AttK:hI3) eatthI <Dapa6 neH 

eaH.uae: 71 *4=284, MeTaJihI -ChIHan (80). E¥JI eaH.UhI TyeiHy yrniH 
30-eypeTKe KeJieMi3. 0HhIH; aTbI: raJiaMH 6¥pbIIll. 0HhlH; Heri3ri 
)l{OFaphI)J,a attTbIJIFaH 6¥PhlWTaH IllhIFa,nhI: 

2754 0 ' 

4914 
= eos55 55 . 

Oehl 6¥PhlWThI eKi eeeJien, oraH gyJI11e 6¥PhlllihIH (38°10') )J{gHe 
rneH;6ep 6¥PhlillhIH ( 60°) I<;oecaI<; TOJihII\ rneH;6ep llihIFa.UhI. CotthlH;. 
irniH.ue epeKrne ophrn aJiaThIH caH 150. OJI e3i Myrnen 6¥ph1rn 
eaHbI: 

180(12-2) = 1 0 
12 5 

)l(gHe TeMip yrnKiJI eaHhI. 0HhIH; MaFhrnaehI oprn.ua TeMip :f\a3hlI\, 
1 )l(gHe 8 MyllleJI.uep.ne (XaMaJI- I\oi1 MyllleJI.uepitt.ue) Keri Apai1, 
OHhlH; Teri TeMip, OHhIH; HOTaebI 312, OHhIMeH nai1,naJiaHa)J,bl: 
1836*3/2=2754). 

Oehl TeMip yrnKiJI.uiH 6¥PbIIllhI 150°, eyperre OHhlH )J{eKe 
6emiJiepiH I<;apaHhl3. AttTbIJIFaH eaHMeH 6ai1JiaHbreThI TafhI 6ip 
eaHJ1hl eeKe aJiatthlI\. OJI 1454=1000+454=618+382+454. 

Pa66b1M 11enaM MHJIJiaThIH )J{aphIJII\an I<;¥PaH KgpiM.ui MyxaMMa.u 
pacyn AJIJiahrn e11naraH. OJI 8Mip.ui nepirnTenep ophrn.uaraH 51-

. . . 
cypeHIH JIGfhIH eaH,llhlI\ MdHI oebI, Mafbrnaebr TaFbl oehIFaH Kene.u1 
.uen 6iJieMi3. 

Oehl caH.UbI llleH6ep epieiHe aJibIHFaH rn.rraMH eaHFa 6eneeK 
IllbIFa,llhI: 

1454 9.9 . 17°13' 4914 = 5 = sm · 

0HaH lllbIFa)J,bl: 
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KdiiHri caHrn bLJJ,pbIC yuIKiJJ 6¥pbilllbIH K.OCaMbI3: 

53°8'±16°52' ={ 
73°~~~0~, 

Oehl 70- An-MttFap)K (acrraH carrapb1 caHhI). OchIHhI K.OCaMhl3 
MyllleJI 6¥:PbIIII caHbIHa: 

{ 
220 

150±70 = 80 

bI.n:phIC rrai1rnM6ap.n:bH,i; eciMiMeH 6ai1naHhICTbI eKi caH K.arnp 
IIIbIK.TbI. 220 caHbI 284 caHhIHbIH. .n:ocrncb1 eKeHiH Kep.n:iK. On 71 *4 
-f¥Tapa.n: -<l>apa6 caHhl, OJI hl.IJ:pbIC )1(¥JI,ll;hl3bl, OHhlH, MeTaJihl COJI 
Cbrnarr (80). 

bI.n:pbIC rreH MyxaMMa.U rrai1FaM6apnap ~.UbI3.IJ:aC. Onap.UbIH. 
~.UbI3.UaphI J;ac 6apMaK.Ta. (T¥PaH K,aK.rrachrn K.apaH,bI3). 

51-cypeHiH. )KttbIH caHbI - xaM.IJ:bI caHbI apK.bIJihI )Kanracyb1 
TaMaIIIa. 

1454+1300=1836*3/2=2754=1454+52*25 
30-cyperreri 6acK.a M:miMerrepLJ.i OK.YIIIhI e3i )KanrnCTbipap, 

Annah K.aJiaca. 
EHLJ.i 6ip KepeKTi M:::lcene 8KiMeT (An MyniK) cype caHbIHbIH. 

6acK.a 6ai1JiaHbICTapbrna IIIOJIY. Ocb1 caHrn aJI.IJ:bIMeH xaM.UbI caHbIH 
K.OCaMhl3: 

67±52={ 11~ 
119- An-Haxn (Apa caHbI, 16-cype), COHbIMeH K.arnp haH.uac 

(reoMeTP:m1) caHbI. CoraH 6a:HnaHbICTbI: 
12/5(646+ 119) =mnp=l 836 

HeMece 
12(646+119) =5m 

646- K,03FaJiblC caHhI, 
119- haH.n:ac ( enIIIeynec) cattbI, 
12-Mymen caHhI, 
5- nemeHe 6ec TeK, 
m= 1836-rrpOTOH caHbI. 
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f AJ1AMI1 6¥PbIW: =sin 34°5'; cos=55°55'; 

2-~ _ 2754 - - 0 ', -{220, 
2 - 91 _54 - 4914 - 0.5604 - cos55 55 , 150--UO -

80 
, 

~ )9.l..: ~ 
~);-i·· \iil><;.,i 

53°8'+16°52'=70°; 1454+1300=2754; 55°55'*2+38°10'= 

0 0 0 0 ' 0 ' 90° 
=111 50'+38 10'=150 ; 55 55 .±34 5 = 21050' ; 

180(12-2) = 1500 = 3+ 5 = 2 618· 
12 2 ' ' 

(12 . )..../s-l . 38°10' -Myruen, YlllKlJI -
2 

= sm (;:)ymi:e); 

30-cypeT. 
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OllJian K:apaca1-1;hn Fa)!(aHbm Chrp )!(aThrp, MYF)!(H3a )KaTbrp. 
8nwey cattbIHa l\OCaMbl3 xaMJ.J,hl cattbm: 

119±52 = { 171 ;/9*9; 

171- !\Hae caHhI. OrnH eKimni peT emrrey caHbIH 1<,ocaM1>n: 

171± 119 ={290 ~i9* 10; 

I~ ~I= 81-4 = 77 = 7* 11. 

I\aF6a caHhIHa opan,n:1>11<,. I\o3FaJihICTa 6orraThIH rncrnp ::lJieMiH 
K,apaifhr1<,: 

{
661 

646±15 = 631 

Arrrnnrn:;hr caH )!(aK,ChIJihIK.K.a )KeTKi3yrni HeMHeH I\aqm an-xacaHaT 
-661 -cl\~ 1J(0"0k:.i= . 

A,n;aM xapeKeTiMeH, i3ri HHeTiMeH 3op 6a1<,hITK.a )KeTe,n:i. Orr caH,[(hI 
6bmaH: ,n:a )i(aJyra 6orra,n:hr: 550+ 111 =661. 

EKiHIIIi caHFa rraifrnM6ap caHhIH 1<,ocaMhI3, 6orra.n:1>1: 631 +47=678 
6orra,n:bI A6aH: caHhI. 

Teritt,n:e KyMic + rncrnH IIIhIFaThrn,n:ap: 

{
62 = 36+26 

47± 15 = 32 = 17+15 

orrap,n:aH: 

. 153 36±17 = 19 

41 
26±15 = 11 

fopi ,n:e KeH; MaFhIHaJihI caH,n:ap: 53- H~hIM -:>K¥JI,[(hI3, 
19- aHThIJI,[(bl, 41-HOK,aT, OHaH 41 *6=246. 11-Aii:, TeMip K,a3bIK,, 

TeMip 6irriK catt,n:aphr: 26-15= 11.. .. 

{ 
26 

15±11 = 4 

M;)cerretti )!(aJIFaCTbipa 6epyre 6orrap. Arrahrn IIIYKip. 
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flEWEHE YWKIJJI 

f anaMHbII{ :iqpaylllhI Teri 6ecey, onap;.i,bII{ haH;.i,ac-K)rnc epHeri 

ne 6ecey. b;}piHil{ 6aCbIH KOCK,aH 6ecTiK Heri3 JIQn1blHUlQ OHbl: 
quinta essentia (KBMHTa3ccem.1,m1 - 6eciHllli TeK) arnrnH. Apa6llla 

on )l{ayhap (,::J0 ..J) TypiH;.i,e attThrna;.i,b1. I\a3aK,ThII{ Mag;.i,attrn 
)Ka3FaHbI, )l(\'.JIJJ,bI3bI-TaF;.i,h1pb1 ;.i,ereH ce3 con 6ec aHa, 6ec TeK -
rrellleHe MaFbmachm;.i,a ;.i,err 6ineMi3. fhrnhIM;.i,ap;.i,hII{ Heri3iH canrnH 
bl;.i,pbrc rrattrnM6ap;.i,hII{ 6ip HhICIIbI aTbI Macnac (1"..::.iJ..::.i_ 1070), 5IFHI1 
ylllKiJI. AttThIJIFaH )l(ayhap TyciHiri MeH Macnac apachm;.i,a TaMallla 

6attJiaHbIC 6ap. COHbI Kepcery yrniH, OHbI 6acK,a M;}CeJienepMeH 
6aH.naHbICThrpy yllliH ocbI M;}CeJieHi apHaHbI rreUieHe YUIKiJI 
aTa;J,hIK,. 

M¥HJJ,aFhI 6ip TaMallla H~pce ocbI M;}cene a5ITITeH 6aH.naHbICThI 
rrepiUITe JJ,OCTbIFbIMeH 6attJiaHbIC KepceTiJie;.i,i. 

n¥JI M;}cenere Keny;.i,e, AnnahbIHhII{ ;}MipiMeH TyciM;.i,e ofurnp 
rycTi, caH;.i,ap KepiH;.i,i. CoHbI )l(a3brn OTbipMbIH. 

An;.i,bIMeH rrepiUITenepMeH ¥Jibl JJ,OCTbIK,Ta 6oJIFaH bl;.i,pbIC 

rraiiFaM6ap. Con nocTbIKThII{ 6ip 6enrici coHaH K,anrnH eKi caHHhII{ 
;.i,ocThIFbI eKeHi attThIJIJJ,bI. On caH;.i,ap: 284 )l(;}He 220. Ochm;.i,aFbI 

284=71 *4 f ¥Tapan caHbI, 5IFHI1 bl;.i,pbrc )1(¥JIJJ,hI3hI (An-hapMic) 

caHbI (EKiHllli acrraH AttKhI3, MeTaJihI cbmarr 80). Oehl eKi ,r:i;oc 
caH;.i,ap apacbIHhII{ 6¥pbIUihI 6ona;.i,br: 

220 0 ' 
284 

=- 0.7746 = cos39 14 . 

Ocbr 39°14' ;.i,ocThIK 6¥pbIUihI. On 6ona,r:i;hr: 39*60'+14'= 
2340'+14'=2354. OchIFaH IllaMc11 (KyH) caHbIH K,ocaMbl3: 
2354+400=2754=3/2*1836 6enrini caH. 

,ll;oc 6¥PhIUihI MeH dyn11e YlllKin;.i,ig opTaJihIK 6¥pbIUihIH 

K,OCaMbI3: 

o , o , {980 = 900+80 
58 46 ±39 14 = 19032' 

I>¥Jiap;.i,aH UibIFa;.i,hr: 8*60=480(An-I\aMap cype )1(11bIH caHbI). 

0HbI ;.i,ocrnp calibIHa K,ocaMbI3: 284+220+480=984=246*4; 246-
)l{e6pai1:brn caHbI. 
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EKiHIIIi )!{3FbIH3H lllblKJ(,aH 6¥pbIIIITbI TCKWCHIH (KaF6aHbll\) 
opTaJibIK 6¥pbIWbIHa l(,OCaMbn: 

19°32'±19°28' = {3~ 
OcbI 39 caHbIH eKi MaFbrna.na epeKII1e caH .nen K,apaHMbI3. Orrap 

Mb!Hay: 

{ 
90 

51±39 = 12; 

51 caH= 17*3 )l{OFapbI.D:a aii:TbIJI.IJ;bI. 26-xa.IJ;H.z:i; -

_2*26 = 39 
2 

TeMip caHbI, 3/2 OHbIH; HOTaCbl (TeMip yrnKirr.n;i K,apaH;b13). 
EH.ni corr 3 9-cype.neH Mb1can KeJITipeMi3. [V 6] n iJ" .J.J"o lJJr .J 

31+247 
39+~ +75 = 392 (TOnrnp). 

AII.IJ;bIMeH KiTailTbIH; )l{~He KeKTep MeH )l{ep.n;iH; lllbIH.lJ:bIK. neH 
)KaJIFaHbI aii:TbIJia,ll;bI. 

Ocb1 6ipiHIIIi a5ITTbIH; caH,ZJ,bIK. M~H.z:i;epi: 31 +423=454 ... )l{OFapb1.na 
ailThrna,ZJ,bI. 

I I ,1,. __ - IJ - (" 
~y C'-'··· 
tJ~ IJIJ"f' _,k::.J _,IJi.Jc.,.r:a ylJc~ ... ( b 

33+ 108= 141 =47*3. 

595 = 119*5 
EKeyiH 1<,ocaMbI3, 6orra.nh1: 454± 141 = 

313 

AIIrnrnK,bI haH,ZJ,ac (apa caubr) 6ec ece (ne11IeHe). EKiHllii caH 
3 13- Arr-XH)l{Hp acy.z:i;, 5IFHH R;ar6aHbIH; 1<;apa TaCbI. 

M¥H.ll.a nailrnM6ap cype caHbI ( 4 7), 1<;aprnc eKeyi l\OCbIJibm: 
"MyxaMMa,ZJ, pacyrr Arrrrah" .nerr T¥P: 47*3+ 313=454. 

OH:rrarr 1<;apaH;bI3 ? ! EKiHIIIi a5IT caHbI 6orra,ZJ,bI: 

730+538+1032+141=2441. 
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1000+454+329*3=1454+987=2441. 

M:¥H.z:i:a 1454- aH:ThIJIFaH 51-cypeHia )KtthIH caHhL 329- Arr
paxMaH 6aTa caHhr... 

OcI>IFaH K,apa Tac caHhIH I\OCca 6orra.z:i;hl: 

2441+3l3=2754=3/2*1836=3/2mnp 

K,apa rnc rreH 3)'Mpy.z:i: (bl.z:i;phIC TaCbI) apacI>IH I\apaH:bII\: 

313±251 ~r64~4~;12 ~ 94·6 

KiTarrTI>HJ; eKi aTbIHaH IIIbIFaThIH caH.z:i;ap: 

4 t382 
= {836 = 19*44 = 38*22 

45 + 72 = 36*2 

51-cype. 
1000+454+382=1836; 

836±618 = 218 = 109*2 
{ 

1454 

109+ 71 = { 80. 71+ 19 = { 90 - (rnapIIIhI - IIIe11;6ep) 
- 38' - 52 - (xaMLJ:bI) 

1 4 45 -
Oci,rnaprn cyileHirr TaFhI TarraH: ecerrTep IIIhIFapyrn 6orra.z:i;I>I. 
39-cypeHia 22 aHThI 6oH:I>rnIIrn 6ip ayhB erre11;: 

lfcllaMBa Keyde aUlbl!lca 

AJ1J1ahblHbl1f H¥Pbl :J1CayBaHbl. 

Ma1j2i.JliK 6al}blm con zw1-1a 

TineMe2i1-1 6acl}aHbZ. 

Arrrrahrn rnyKiprriK. McrraM ryrr.z:i;eHciH! AMttH! 
Oci,rn.z:i:a aH:TbrnrnH epHeKTepre )KarrrncaThIH H;)pce Ompapoa 

ambl3 6arr .z:i;ereH · TyciHiKKe 6aH:rraHb1ca.z:i;i,i. Corr )K0HiH.z:i;e, Arrrrah 
K.ar:raca, TeMeH.z:i;e M;)Cerre K,03Farra.z:i;i:,i. 
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OThIPAP)J,A 0Tbl3 l>Afl 

XarII<:hIMhI3.ll.hIH. e:>KeJI)],eH KeJie :>KaTI<:aH M;},ll,eHM M¥panaphr 

TiniMi3)].e caI<:TaJIFaH. K,a3aI< xaJII<:hI 6ip Ke3,ll,e :>Koraphr ,ll,;}pe)KeJii 

M;},ll,HeHeT )KacaraH en. CotthIH. TaMawa ailraI<:Taphr, ecKepTKiwTepi-
. . 

:>K;},ll,Irepnep1 aJI,ll,hIMeH TlJIIMI3.ll.e. 

K,a3aI<: Tini I<a3hIHaJihI TiJI )],erettiMi3 OChI)],aH lllhIFa)],hl. b¥JI 
M;}Cenere 6i3 6ac1<:a eH,6eKTepJJ,e Ken TOl\TaraH6hI3. MhICaJihI T¥patt 

I<:aI<nachIHJJ,a. 0Tpap- <Dapa6 con I<aI<naHhIH. OH. 6ocarach1 6onhm 

Ta6hIJiaJJ,hl. 

"0ThipapJJ,a OThI3 6an, Ea6map 6a6bz Apb1cmm16an" JJ,ereH .n.e 

ynKeH 1<:a1<:rrn AphICTatt-6an, on Kytt I<aI<nachIHhIH. Ky3eTitt.n.e, :>KhIJI 

Ky3eTiH,n;e, Myrnen Ky3eTiH.ne. 0Tpap- <t>apa6 OThI3 TdyniK All 
Ky3eTiH)].e. J(eMeK, aifThIJIFaH M;}TaJI T¥paH 1<:a1<:nachIHhIH. K ytt )!(;}He 

Aifra apttariraH eKi :>KaI<:Tayhrn KepceTeJJ,i. On acnaHHbIH. FaJiaMH 

capaifhr TeMip K,a3hII<:ThI aiIHMY.ll.a. 

OchI TyciHiKTep.n.i 6ip Ke3.n.e 6i3.rrep.ll.iH. apyaI<:ThI 6a6anaphIMhI3Fa, 

;rn6erre, T;}H.ipi e3i 6in.n.ipreH. On I<aif Ke3? On I<aif 6a6a? 

0HhI 6i3 ,ll,;}JI)],en aifrn aJIMaHMhI3. EipaI< on ;}piJJ,e, TOnaH cy 

rncy.n.att 6¥phrn 6onraH JJ,en otinaifMhI3. 8ifTKeHi con T¥patt 

I<aI<anachIH)],aFhI l\a3hII\¥PT TaybIHhIH. 6achIH.D.a Hyx KeMeci I<:aJIFaH 

.n.ereH aH,hI3 6ap. 

"8ri3xaH.1J.hI" 6i3 Ctthip-C;}yip :JK¥JI.ll,hI3 T06hr .n.en 6inceK, AphICTaH 

6an COHhIH. Ky3eTitt.n.e 6onraH .... Con 8ri3xaHHhIH; aI<:hIJilllhIChI -

¥FJiaMacbI Ep TypiK 6onraH. )J,eMeK, apyaI<:ThI ;}YJIMe con TypiKTi 

6iny KepeK .n.err :>K06aJiaifMhI3. On TypiKTi hl.ll.pbIC naifraM6apMeH 

ryh!crnc aJJ,aM .n.en 6inyre 6ona,n:br. 

Onaif 6onratt.n.a ochI M;}Cenetti lllellly)].e 6i3 6ipre TineK 

6onaTbIH a5IT xa.n.11cTep 6onyra hr:rnifhII<:. fa3 ett.n;i coraH Ke.n;eMi3. 

ECTe 6onchrn, Teritt.n;e K.¥paH.n.anr 6iptterne cypenep arraphrn 

)!(¥JI.ll.hl3.1J.bII<: MaFhrna.n.a rycrnm, ott.n.a aifThIJiaThIH rrepilIITenep.n.i 

COJI )!(¥JIJJ,hI3JJ,ap.n;bI aJibIII :>Kypri3y MaFbIHaChIH)],a Tycittyre 6ona.[(bl. 

Mh!canbr: 37- An-CmpaT-K,arnpnap, 39-An-3aMap- TOnTap, 61-
An-Ca<P- ca¢rnp T.6. 

'I'\ l.YJ..JO IJ~ [ \ t] 
OchI Keifittri cype.n.eH MhICaJI aJihIII I<apaJibII<:: 
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31+170 
61+ 201 +14 = 276. 

CypeHiH: 6acb1 TiKeneH: KeKTep MeH )Kep.uen Hclpcenepwri: 
AnnahbIHbIH: .uclpirrTeH:TiHiHeH 6acrnna.ub1. 

0HaH Kei1imi ecKe anaTbrn 6ip a51T MclpI-rnM ¥JlbI f attca ce3i. On 
ai1Ta.UbI: "Bil, J13pau!l ypnal)mapbi! lllblH AtaHiHde MeH, ceff(Jepze 

All!lGhblHbllJ e!lwiciMifl. A!lOblMOaZbl Taypammbl pacmayu1b1 

JIC<JHe MelleH KeiiiHZi Ke.nemiH AxMem ammbl nau2a.A-t6apMeHeH 

cyiiinULi!leuMiH "- .uereH e.ui ( 6). 
M¥H.ua AxMe.u .uereHi M¥xaMMe.U eKeHi aHbII\. CoHbIMeH: 

6aH:naHbICTbI xaK; )KOllbIH.Ua 6epKi 6ony.ub1 aH:Ta.UbI. Ky.uiKci3 Arrnah 
83iHiH; )KOllbIH.Ua Mbll\Tbl K;MaHraH .uyan.uaH: 6onbm, COFbICK;aH.uap.Ubl 
)KaK;Cbl Kepe.uiH: (4).~I ~lJOi" Yl:t.,?0 i".J IY"JIY" . 

MpI.ua "6¥HHaHy" C83iH )KaJlflbl l\¥PbinbIC rypiH.ue Mblfl, OHbI 
T¥Pal\TbI )K¥JI.UbI3.UbIH: Marbrna.ua Tyciizyre 6ona.ub1. CypeHiH: a511\ 
)KafbIH.Ua: arr MYMHH;:i:ep! AnnahbIHbIH; KeMeKillinepi 6onbIH;.Uap! ... 
.uereH (14).lu!Y"l)JJ. 

Ochrn.ua KeH:6ip ce3.uep.uiH: caH.UbII\ MclH.uepi eTe TaMarna IllbIFa.UbI: 
ca¢a =171= ~I =19*9, 51FHH l\ttac rreH caH;:i:ac. 

AHcap Annah=342+66=408=1u!Y"l.J IJJo 

OcbI caHra cypeHiH: )Ktthrn caHbIH K;OcaMbI3: 

-{684=19*36 = 38*18 
408±276 - 132 = 12*11 

HeMece 

{ 
684 = 36*19 

276±132 ~ 144 = 122 

36*19 12*3*19 19 
--- =-

144 12*12 4 

Eenrini caH.uap. l\¥pbrnb1c 6yHaHH YL.x?l0=113. 
EepiK ce3i ca6aT i.'.:..iylW=903. OcbI eKi caH;:i:bI I\OCaMbI3: 
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{
1016=754*4 

903± 113 = 790 = 79* l 0 

116palmMHbll{ T0pT J\¥C TaYbI. 79-AJITblH (KyH MeTaJibI). 
I>epiKTi 6b1Jrnti )l(a'.3aMhl3: 602*3/2=903. 602- Map:ttaM cypeciHiH; 

)l(aJIIIbl )l(MbIHbl. 3/2-TeMip HOTa. 
OcbI caH,r:i;hI 0Tpap caHhrna (807) I\OCaMbI3: 

{ 
1710 = 19*90 

903±807 = 96 = 48*2 

EH,r:i;i OCbI eKi ce3,r:i;il{ caHbIH Kiwi a6)l()J; 6otihIHIIIa aJiaHbIK,: 

2+ 1+ 10+ 1+ 1=(15) 
6+H+:tt+a+H 
8+2+ 1 +4= (15) 
(c+6+a+T) 

EKeyi 6ip,r:i;eti, an-XM)l(Mp-rnc CaT. 51FHM OJI T¥PaK.TbIJihIK. 6eJirici. 
l\ar6aHbII{ e3i ,r:i;e, OHbII{ TacTapbI ,r:i;a COHbl KepceTe,r:i;i. AJI-Cacp =201 
)Kg He Cacpa= 1741 ce3,r:i;epiH caJibICTbipaMbl3: 

201±171 ={ 
372 ~;2*6 

620-TypiK, T¥paH I<;aI<;rra,r:i;aH. Amhr apa6wa caT, Kep1crnrne 
OI\hICal\ Tac. )l,eMeK 62*60=3720 Clflmbl Cl.flaw - 6epiK me 
MaFhrnachrn,r:i;a. OJiap,r:i;bIH; 6achm K.OCK.aH 30 6anThI Ornpap <t>apa6. 
0HaH IllbIFa,D;bI: 

{
201=67*3 

l 71±3o = 141 = 47*3 

67±47 = { 1142~ 19*6 

171=19*9= l\:ttac. TaMarna epHeK. 

0Tpap ApbICTaH 6arr natiraM6apbIMhI36eH cgJieM KeJireH )l(ep. 
OJI 6epiK K,aMaJI J\¥PhIJihIC. OchIHhI eJiecTeTeTiH 6ip epHeK: 
807+113=920=92*10 
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807- 0Tpap, 113- 6ymrnH, ('-:-'l.Jt?ll.J) K:¥PbIJibIC, 92- l\aF6a 
MyxaMMaA, I 0-KdMin caH. 01ia11 0pi K:apaH. MbIHaHAaH 6ip ecenTep 
IllbIFapaMbI3: 

807+48=855=171*5=19*45. 

4304+113=3610+807=4417=192*10+807. 

OcbIJiaprn eyH:eHin MbIHaHAaif 6ip epHeK KenTipeMi3: 

19°*10+807+48=192*10+19*45=4304+161=4465. 

M¥HAa xanmpanap caHbrna I\OCbIJIFaH 161 eaH 19 caHbIMeH 
6aH:naHhieThl (161+19= 180). 0HhIH; MaFhrnaeblH 13-eyperreH 
I\apatt;hI3. 

Oehl epHeKTi hII\IIIaMAan MhIHa TypAe )l{a3aMhI3: 

2 2*x +9*x-893=0 

0HaH IllhIFa)J,hI: 
-9+85 

x= 2 x1 =38; x2 =-47. 

OH:Jian I\apatt;hI3! EKeyi 6ipAeif, naH:rnM6ap eypeei 47, 38 OHhIH; 
CUIT eaHhI. 

Tgtt;ipiM )l{aphIJII\aFaH 0Tpap-<t.>apa6rn Fa)l{aHhm ehrp 6ap. 0HbIH; 
eKi aThI paMa3aH-opa3a eaHhI. 807+284 = 1091 (~u.<:.lu). 

On aJIFaIIII\bIAa 9-AH: }\aye, 85=17*5, 17 eacpap eypeei, 5 naphI3 
(8pHeKTiH; Ty6ipiH K:apatt;hI3 ). 

<t.>apa6 - F¥TapaA - AH:K:bI3-blAph1e ~AhI3hI: 71 *4=284. OJI 
6epiK I\¥PbIJih1e: eacpa =17/1 6ymrnH = 113. (~I '-:-'Ut?li.J) 6oJiaAhI: 
171+ 113=284=71 *4 PaMa3aH eaHhrna l\aF6aHhIH; I\aparne eaHbIH 
I\OeaMhI3: 1091+313=1404=351*4 OJI 6oJiaAhI Tett; An-CaparnH 
eaHhIHhIH; rnpT eeeeiHe (An-CaparnH=351 IJU"_;.blu=)- llla.srn-l\mrn
AH:AhIH; yH:i, An-htt)l{pa Aatt;FhIJihI). On e3i rnnaMrr l\aF6a -xaAHA 
- TeMip eaHhI: 

26(~6+l);::: 13*27 = 351=190+161 
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I 3-cypcrrc11 KapaHbl3. OcbIMCH 6aiIJiaHbICTbI paMa3aII cattbIIIa 

OH TOFbl3 caHbIH KOCaMbl3: 

1091+19= 111O=111 * 1O=3 7 * 3 0. 

0Tpap,l1.hII{ OThI3 6a6hr cacp Ty3e,n:i (3 7-cype AJI-cacpaT). OJI MyIIIeJI 
TypiH,[{e TaxyJI TOFhIC )KhIJI)KY caHbI: 37*12=444. EKiHIIIi )l{aFhIHaH 

11 0- MarHHT Tac: 

OrnH l\OCaMhI3 MbII{: 618+382+ 110=1110. Tdti:ipiMHil{ 

)l{aphIJil\aFaHhI ochrn,[{att! AJIJiahrn IIIyKip. 11cJiaMrn K:yaT 6ep! 
AMHH! 8JI-MaIIIaHH! AJIThI AJiaIII 6achIH l\OC}\aH A6ai1: eJii. 

AJIThl AJIAIII - AI>AM EJII 

)l(apThI rnchrp 6oi1hrna i3)1.etty.ll.iti: IIIhil\l\aH «8JI-<Dapa611 
)l{dtteA6ai1:ti: arrhr KiTarr )l{al\hIHJJ:a 6acrra,[{aH IIIhil\ThI. EacTaIIl\hI 

oi1:JiaFaH HdpceJiep TOJihII\ ophIH.[{aJia l\OHMa,[{hL AJiatt,[{a hil\hIJiac 

rreH Ol\hIFaH a,[{aMFa oi1: canapJihII\ IIIhIH.[{hil\l\a 6oJiapJihII\ 
MaFJI¥:Marrap rn6brna,[{hI ,[{err oi1:JiaHMhI3. CotthII{ iIIIiH.[{e A6ai1: 

catthr aTThI ecerr 6ap. Ott.[{a A6ai1: 6ac K:aThiprnH rnpT ce3iH caH.[{hII\ 

TYPre ai1HaJI,[{hiphm, coJiap,l1.hI l\OCThII\. OJI ce3,l1.ep: 

I(aupam (apa6IIIa pa)J.a=206= )..ii). 
A~bUl (apa6IIIa Fal\hIJI= 200 =t'3J). 
)f{ypeK (apa6IIIa l\ana6 =132'3J<-:-J=). 

FblllblM (apa6IIIa -FhIJihrM= 140tJr=). 

)l(11hIHhI 6oJia,[{hI: 

206+200+132+140=678 

E¥JI ce3,l1.ep )l{OFaphr ,l1.dpe)KeJii Pa66b1MHhII{ c11rraThIH KepceTeTiH 

K:ac11errep. Oehl )l{HhIH caH.[{hI A6ai1: caHhI aTa.[{hII\. 0HhII{ 

MaFhrnachr Tdti:ipittil{ J\¥PMerri eciM.[{epiH a,[{aM,[{hII\ xaK: )l{OJihrrrn 

~Mcay.[{hll{ MhrcaJihI ,[{ereH MaFhIHa,[{a. E¥JI 6ip. EKiHIIIi )l{aFhIHaH 

FaJiaMHhII{ 6epiK K:aMaJihI aJIThI KYH.ll.e )l{apaJIFaH apa6IIIa caT, 6i3re 

Tac MaFhIHaChIH,[{a KeJie,[{I ,[{e,[{IK. 
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Co11b1Me1-1 l\aTap 6i1AiH xaJll\bIMbl3JJ,bll-\ TYbIC!\aH)J.bI!\ )J,OCTblIObI 

A11TbI A11mu JLefrri1-1i 6ap_ E11;_1,i A6a!i CaI-JbIH OCb1Fa11 KaJ1aii 

I<a6hICTb1pyra 6011a)J,hI )J,ere1-1 oH: TYAhI. 

J\¥paH)J,a me cypeci 15- a11-X1rnn1p. A6aH: caHhlI-1 ocbIFaH ecenerr 

I<apMbII\ )J,ereH oH: TYAhI. On 6ona)J,hI: 678*15=10170=1130*9= 

90* 113. Fa)l{af!ThI Kepeci3 6e? 113 attThIJIFaH 61-cypeHiH, 6epiK 

J\¥PhIJihIC caHhI, 6y1rnH -113'-:-lcx?'t.J- (4 aH). 

0Hhl l\bICl\a Typ.i:i:e 6hmaH: )l{a3YFa 6oJia)J,bI: 113*6=678, 51THII 

6epiK l\aMM - Allmbl Allaut A6aii ifliAtiHde 6ac 1<,-ocmbl .i:i:ereH ce3. 

01-1bIH, Heri3i A.i:i:aM 6anacb1 )l{al\ChI ra.i:i:anerri eMip.i:i:e 6ony yrniH 

xaKiM.i:i:epre )!{OJI 6epy KepeK. 

Oehl )1{8HiH,1.l,e 8JZ-<!Japa6u 6hmaH: .i:i:ereH: "Xaublp!lbl K,-aJZa 

m¥pZb111dapblHbllj K03 1<,-apacb1 xaKi.Mdepdilj daHaJZblK,- acepiHde 

60fl.MQI), ". 

A6aH: 6hmaH: .i:i:ereH: "AiJacnail mypa i3deHzeH xaKi.Mdep 6oJZ.Maca, 

dpme mlpaH 6oJZap eiJi ". E¥JI xaKiMAep.i:i:eH M¥pa,1.l, - M¥ChrnMaH 

xaKiMAepi ... (38-c83). 

8n-<!>apa6II .i:i:e, A6ai1 .i:i:a coJI M¥CbIJIMaH xaKiM.i:i:epi. Conap,1.l,bIH, 

)l(OJihIH 'f¥TaCThII\ en Ty3eJie)J,i, I11-1wa An11ah OChlI-1.IJ:aH )J,aHhirnrraH 

6a6anap.IJ:bIH, )l{OJihI xaJil\hIMbI3Fa xaH:b1p11h1 6onraH:. AMIIH! 

Ett, M¥CbIJIMaH 6ayb1pnapb!M ! ap HgpceHi eCKe caJibifl icTeywi 

Annah. OchIH.IJ:aFhI Kenripirr OTbipFaH MgniMerrep con TgH,ipi 

rnparrhrnaH KemeH xa6ap .i:i:err 6iny KepeK. 83iMi3.IJ:iH, a,1.l,aM.IJ:hII\ 

MiH.i:i:eriMi3., XaI11\hIMhI3 aJI,1.l,bIH.IJ:a 6ophIIIIhIMhI3. TgH,ipi aJI.IJ:hIH,1.l,a 

rrapbI3hIMhl3. 8Mip.i:i:i, MgH,riniK ¥JlhI 6al\hITl\a )l{eH,iJI l\apayra 

6onMatt.IJ:hI. "MotthIH canhm oiinaHy KepeK. lcKe Kipicy KepeK. 

Farrhrn 6onMay KepeK. Annah TineriMi3.IJ:i l\a6h1T erciH ! AMIIH ! 

E¥JI Mgcenenep,1.l,iH, apFbI )l(aFhIH.IJ:a raFbI ranaii MYF)l{JI3anap 

)l(aTbip. CornH MMcan: l\apanhm OTbipFaH 61-cypeHiH, e3i )1{8HiH,1.l,e 

MhIHaH.i:i:aii oii KeJie)J,i. E¥JI e3i 6epiK cacp-J\¥pbrnhIC )1{8HiH.i:i:e 

60JIFaH,1J,a COJI J\¥PhlJlblCTbIH, 6enrini ra6IIFII Typi attTb!Jl;FaH TaFbl 

6ip cype ecKe KeJie,1.l,i. On 16- An-HaxIIJI (Apa). OrnH TgH,ipi yaxII 

erirr yii cM )J,ereH. 0HbIH, yiii e1-J, TaMawa 6epiK, yHeM,1.l,i, iwTi 

I\¥PhIJihIC. On e3i TeKrne (K,aF6a) l\¥PhIJibICbIHa 6aH:naHbICThI (13-

cyperreH l\apaH,bI3 ). 
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0HhIH. 6ep )!(aFbIH.lla ochI eKi cype caHJ.lapbI aiittaJibIK, eri1: 

6 1 
= 36-1=35· 

1 6 ' 

1*6=0,16(6) = sin9°36'. 

Oehl 6¥PhllllThI TaFhI 6ip TaMarua 6¥pb1ru1<a K,OCaMbI3. On Map)!(aH 
K,bip.llbIH. illliHeH eTKeH )!(apbII\ cgyne eKi aiibiphma,llbI. Onap.UbIH. 
apanbII\ 6¥PbillihI 6°41

• EKeyittiH. )!(HhIHhI 6ona.uh1: 

9°36'+6°4'=15°40'=15*60'+40'=940'=47*20 . 

.IJ:eMeK naiirnM6ap caHbIHa Ken;::i:iK. n¥JI Faca naiirnM6ap.UbIH. 
AxMe.n: eciM.ui naiirnM6ap Kene.n:ici rypa. 

Oehl eciMHitt: Ty6ipi xaMJJ:hI 26*2=52 blp3aJihII\ 6in.uipy, 
MaK,Tatty. 

AxMe.n:-MaK,TaJIMhIW, MyxaMMa;::i, Ma1<Taynh1 c11naTTbI. M¥H.ua 6ip 
TaMarua Hgpce FaHcarn HMaH KCJITipin, AnnahbIHhIH: KeMeKruiciMi3 
.uereH an- XyapHytt.lJ:hI (1Jc_,l..J',?.J0) anatibII\. 

0Hhl1{ caHJJ:blK, MgHi 6ona;::i:b1: 31+281=312=52*6, JffHH TaFbl 
.ua aJIThI peT con XaM,ll.bl. Fa11ca AB)K.IJ: ece6itte )!(eTiK 6onrnH 
natirnM6ap. O¥JI TYCiHiKTepre 6aiinaHbICTbI aifTK,aH 6ony KepeK. 
J\¥paH,ll.a conap ceKin.n:i .n:ereH.ue AxMa.n;11 MYChIJIMaH 6on .uereH 
60JibITI llihIFa.lJ:bl. 

61-cypettil{ OChIFaH 6aiinaHhICThI 6ip )!(epiH 1<oca KeTeJiiK. On 
cypettitt: )!(aJITihI )!(HbIH cattbI 61+201+14=276=92*3, .iffHH yru ece 
nai1rnM6ap eciMi. 

TaFhI 6ip TaMarua Hgpce HcMH AxMe;::i: IL>"~ b,...:i .uereH eKi ce3;::i:iH; 
caHbI. 

101±53 = r;: 
KeifiHri caH tJ..:i(,?f' (Ka.UHM= 154 )- Ke He, 6¥PbIH .n:ereH C03 . .IJ:eMeK 
6¥JI apa.ua nai1rnM6apbIMhI3.lJ:hIH: H¥PbIH Tgtt:ipiM fopiHeH 6¥PbIH 
)!(apaTK,aH ,ll.ereH MaFhIHa WhIFa.lJ:hI. 48-1<aiiTanayruh1, cornH 
6atiJiaHblCTbl cyiiittrui Ce3iH;::i:e ('YJ. )=543 caH, OHbl KOCal\1bl3 
I<-YPhIJibIC caHbIHa, 6ona.uhl: 

228 



{ 
656 = 82*8 

543±113= 430=86*5 

oHaH IIIhIFaJJ.hI: 
3(543+ 113) =246*8. 

"AxMe.u" caHhI 53- ~.1lhl3 An-H)')KhIM cype caHbIHa .n;an 
Kene.ni. EKimui )[(anrnaH con K.arnpra 47-cype )[(aTa.n;hI. EKeyi .n:e 
rraH:ral\16apbIMhI3AhIF( cypeci-caHhI. ConapJJ.hI K.OCaMhl3: 

{
100 = 50+50 "K" 

53±47= 6 ; 

:>lC¥-rr.UhI3.ll.hI eKi peT ancaK 6ona,lJ,hI: 

53*2+47=106+47=153. 

KeH:iHri caH ayJIHe ymKin.ll.ia iIIIKi IIIea6ep epici. 0Hhl Mymen 
caHhIHa eceneceK 6011a)J,1>r: 153*12=1836 mrrp rrpoTOH caHbI. Oc1>1 
MeH 6aH:naHhICThI rrpornH caHhIH AnnahbIHhIF( KeMeKminep caHhIH 
JJ.a IIIhIFapyra 6011a.uh1. 

408*9 = 3672 = 1836. 
2 2 

Ocbrnap.n;1>1 61>maH: )Ka3aMhn: 
408*18=7344=4*1836=4 mnp=153*48=(53*2+47)48 KepHeKi 

epHeK. 
53-cypeJJ.e pacyn Annahra aJIFaIIIKhI KenreH yaxH KepiHicTepi ... 

ranaM ChipbI 6epinreH. On cypeHi 61-cypeMeH !\amp 1<apayra 
6011a,llb1: 

61+53 ={114 = 19*6 
- 8 

OHJlaFhI arr-lllatpH (IJJ:.c..xs=611) ~.n;1>13 caHhI MeH K.a.llHM ('-'"\$~ 
=154) caHhIH 5IFHH HCMH AxMeJJ. caHhIH I<OCaMhI3: 

{
764 = 153*5 

611±154 = 457 

AH:ThrnraH caHra opan;:i:hII\... I>ip rnMarna Hapce con caHJJ:hI, 
HFHH HCM11 AxMeJJ. -I\am1M caHhIH ( 101+53=154 ). EKiHIIIi )KOJl 
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:-.1e11 Ta6aMhn. On ywi1-1 afrrblJlf'aII A11-Ularp11 ca1-1hrna K,ar6ai1Llll 
I\apaTacA11-XmK11pAcy).l,(IJcc)._w ..i.J=242+ 71=3l3)caHblHK,OCaMLI3, 
6oJTa)J,LI: 

{
924 = 154*6 

61 1±313 = 298 = 270+28 

OH:narr I\apanLIK,. Eri; ~yenri :tKapanrnH 3aT (r<:a)J,HM =11cM11 AxMa)J,) 
anTLI (caT-rac) KyHiH)J,e opLrn)J,aJI)J,LI. On opLIH)J,any An-lllarp11 
:tK¥JI)J,LI3)J,aH K,ar6a TacLrna :tKaJIFaCTLI. ,UeMeK, con An-lllarp11 
:tK¥JI)J,LI3hI rrai1rnM6aphrMbI3)J,hIH; :tK¥JI)J,LI3hI - Hyp Manrnachrn)J,a 
6onyra )J,a hIJiatthIJ<:. Pachrn Annah 6ine)J,i. Keii:ittri cattrn A6aH: 
caHb!H r<:OCaMhI3: 

924+678 = { 1602 = 89* 18 
- 246 - )l(e6patthIJI - caHhI 

TaMarna caH)J,ap. MLrcanhr: 

{ 
924 = 154*6 

678±246 = 432 = 54*8 = 108*4 

{ 
107 

89±18 = 71 = A+fl+M 

KeH:iHri eKi catt: 107* 1O=1070 bl)J.phrc yuIKini Macnac, on 6ona)J,hI 
214*5=1070. 214- )l(ayhap, 5-rrerneHe. 71 *4=284- f¥fapa)J,
<Dapa6 ,ZJ.~yip caHLI 432=108*4 KettiHri rnpTiHrni 3aMaH-TeMip
xa)J,H)J, 3aMaHLI, IIaiiFaM6aphIMLI3 3aMaHLI, xar<:TLIK: ( 108) 3aMaH. 
0Hbl hH:tKpa )KbIJib!Ha r<:OCaMLI3: 622+432+26=1054+26=1080 
Oi1:napchl3 ! 

OcL1 )],~yip caHLIH attTLIJIFaH anTLI ece r<:a)J,HM caHLIHa I\OCaMLI3: 

{
1356 = 113*12. 

924±432 = 492 = 123*4 

TaMarnacaH)J,ap EepiKK.¥PLIJihIC 6ytt11aH ( '-:--lu'-:?lu= 113) caHLI Myrnen 
ece. KeH:ittri caH AE)IC,U. K,ar6aHhIH; r<:apa TaChrna K.¥PbIJibIC caHLIH 
J<:OCaMbI3: 
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01rnH Wblfa,TJ,b1: 

_j 672=48*14 = 96*7 
426±246~ 180 

)l{eTi peT K:aiirnJiaMa xM u=48. EKi ece: ~ 48*7=336*c 
672. AJI-hapMic -336 bl.upbIC rrai1rnM6ap.uhrH, :>K¥JI.UhI3.l.I.bIK aThI. 
OJI KiciHiH, nepinneJiepMeH .uocThlfbI attThIJIFaH. Mhlttay cornH 
K,OCbIMllla. Ochr ceKiJI.Ui rnMawa tt;}pceJiep rn6hrna 6epe.ui. 0HhIH, 
6apiH K:aMTY a.uaM K:O.TJhIHaH KeJIMeii.ui. TaFhI 6ip 6emiJii caH.UhI 
attTbIJIFaH a~IT caH.uaphr MeH caJihICThiphm l(apaiihII\. 61-cype, 4-
auTa: MflahblHbllj :J1COJ1bt11da 6epiK ~¥Pblflbrcmau ca¢ ~¥Pbl11 

coBblCblljdap .uereH MaFhrna.uaFbI a5ITTbIH, caH.UhIK, M;}Hi 6ona.uhr: 
171+ 116+ 113+406=806 cacpa=l 71, KaH hYM=l16, 6y11aH=l13, 

Mapcyc=406. 
Ochr TapT caHHaH: 171+113=284=71 *4, 116=29*4 TaFbI 6acK,a. 

An onap.UbIH, fopiH K:OCK:aH.ua TOT-T¥T .uereH AcnaH arnrn aThI, 
6;}ttTepeK ... hI.upbIC aFalllhI )l{i6eK aFalllbI on KiciHiH: a3iH EpTe.ueri 
MbIChrp aH,hI3bIH.Ua ToT ;}yn11e arnrnH .ue.uiK (:>KOFapbr.Ua). 

Annahrn lllyKip. Ocbr apa.ua TaFhI oiinacalibIK,. )l(anFaCbI ApbICTaH 
6an. 

APhICTAH I>Ali 

"Ompapda ombt3 6an 

Eanmap 6a6bz ApbzcmaH 6an " 

)l(ornpbI.Ua 0Tpap;:i:brH, OThI3 6a6hr aiiThIJIJJ:bI. 0HaH KeiiiH AnThI 
anarn, A6ai1 eni ca3 6ona.ubr. EH.ui conap.UhIH, )Kanrncbr, 6anrnp 
6acbr, 5IFHH 6ac l\aK:na AphICTaH 6anK:a TOl(TaHMhI3. 

ApbICTaH-Aca;:i: (l<-"'..i=65). KyHHiH, yiii. l\a3al(rna Mylllen.ue 
on ¥ ny )KbIJihI. ¥ ny TeriH.ue eri: ynKeH - ¥fl bl - 6ac l(aK,na ;:i:erett 
MaFhrna.ua 6onca KepeK. EKittwi )KaFhIHaH )KeTi xaT KaK, K yH MeH 
AH: H¥PhI 6di.He Jlyny .uereH J\¥patt.ua a5IT 6ap (24-cype, 35 a5IT). 
Jlyny -iH)KY -Map)KaH . .6¥JI acbrn Tacrnp. ¥ny )KaHyaphrnaH naii.ua 
6ona,l.I,hI. lllYMep TiniH.ue ¥ ny HeMece Jlyny -K:aK:na MaFhIHaChIH,l.I,a. 
AH:ttanhm KenreH fopi 6ip )Kepre, 5IFHH AcnaH K:aK:nachrna - Kytt 
Ky3eTiHe corn.uhr. 0HhIH, MaFhrnachr T¥patt K:aK:nachrnaH TycittiKTi. 
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b\'Jl apana 6i3 co11 l\al\naMeH 6af111aHbJCTbI MdJJIMerrepre 
TOl\TaI1Mbl3. Orpap+ct>apa6 arrapbIH K:OCK:aHna PaMa3aH a11 aTb!HbIH. 
caHhl Wb!FaTb!Hbl aliTbIJl.D,hl: 

807+284=1091. 
EHni OChI caHrn Aca.[( -Aphrcratt catthm l\OCaMbI3: 

{ 
1156 = 289*4 

1091±65 = 1026 = 57*18 

2 EKeyi ne TaMarna caH 17 =289- AJI-paxHM HeMece 
(17*2)2=342=1156 

1026=57*18=19*54. OH TOFhl3, HeMece 57- AJI-Xa.[(Hn (TeMip). 
54- AJI-I\aMap (Ali). 

Ocbr apa.[(a ¥JIY.[(hII-l imKy-Map:)l<aHHhII-l TaMarna cdyJie eTKi3eritt 
KpHCTaJI.[(hIK: OTITHKaJibIK: i<:acHeTiH alira KeTeJiiK. TeKrnetti aJihm CdJI 

l\HCaliThlll, OHblfl waprnhI :)l<aK:TapbIH K:HFaill KeprirnKe (poM6b1Fa) 
alittaJI.[(hipaMbI3. OJI 60Jia,n;h1 poM603,n;p ()Kaphrcwa 6¥pb11IIThI). 
0Hhlfl 6¥phI1IITapbI 

01 0 ' 805' {180° 
1 55 ±7 = 23050' 

PoM6 ,[(erett rpeK ce3iH apa6rna M¥WLtbllJ rt'-?u-6emiJii l)OC Ke3 
arali.[(hI. Ce6e6i OJI e3iHe rycKeH :JtCapbll) cdyJieHi eKize 6eJie.[(i. Con 
6enyniI-l api<:aChIH,ll;a Map)KaH (Kd.1ICHT-CaCo3) KpHCTaJibl Ta6MFaT 
3eprrey.[(e 3op ophIH aJia.[(hI. Con eKire 6eniHrett cdyne apacbIHhII-l 
6¥PhIWhI 6° 4'. Ocbr caH.[(hI aliThIJlFaH 6¥phrrn alihrpMa catt1>rna 
K:OCaMbI3: 

)1{11b1pMa caHh!H )KeKe llihIFapblll 0TblpFaHhIMhl3 OJI rnef{6ep 
6enrneri: 20* 18=360. illhIK:K:aH caH.[(hI i<:apalihri<:: 

9*60' +54' =540+54=594=54*11. 

Ali,n;hII-l eKi aThI ecenetteni 54- AJI-I\aMap apa6rna Ali, 11-Ali 
r<:a3ar<:wa (A=l, li=lO. Ali=l+lO=l l). 
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Ky Ka6 - Acna11 wL1pa1uapL1: Ky=26, Ka6=22, /Kl1LIHL1: 

26+22 ={
48 

- 4 

(xM) )l(eTi peT I\aH:ranaHap KeK .... ()l(eTi AH:) lH)l(Y (nyny) nereH 
MaFbIHa WbIFa,D,bl. I>¥JI M;JceneHi TannaH: 6epceK TepeH;re, aJiblCI\a 
)KeTeni. 83iprne OCblMeH TOI\TaHMbI3. 

I>ipiHe 6ipi 6aifoaHbICTbI yrn caH anaMbl3 na COHaH TiK 6:¥:pblllI 
yrnKiJI )l(acaH:Mbl3. On caHnap Mbrnanap: 3/2*1836=2754 (6ip 
)KapblM rrpOTOH caHhl), 1300=26*50=52*25 (TeMip 26 CaHhl, xaM,D,bl 
52 caHLl). ' 

EKeyiHiH; aH:L1pMacb1 6onanh1: 2754-1300=1454. 
KeH:iHri caH,D,bI Mhrna Typne )l(aJyrn 6onanL1: 1454+382=1836. 

51-cype An-3ap11aT 60 a~T. 0CbIHbIH; )l(HbIHbl 6oJia,D,bI: 

51+1343+60= 1454; 
382+618=1000 6enrini ecerr. 

AH:ThIJIFaH TiK 6¥PLillI Tafbl yrnKiJI 6¥JJDillITapb1: 
43°24 '+46°36'+90°=180°. 

OpranaFLl 6¥PI>lllITbl 6bJJrnH: )l(aJaMI>n: 
46*60' + 36'=2760+ 36=2796. 

Oehl caH,D,bI xanmpanap caHhIHa I\OCaMbl3: 

4304+2796 ={7100 = 71*100=284*25 
- 1508 = 807+701 

<l>apa6 rreH 0Tpap nereH eKi aray ocL1 )KepneH llILIFYI>l raMarna. 
Orpap,D,blH; caH,D,bll\ M;JHi 807, 8Mip TeMipniH: coHna I\aHTLIC 6onrnH 
h11)1(pa )l(bIJII>I na con caH,D,bl 807 )l(hIJI. OcLrnna 6ip raMarua cI>1p 
6ony KepeK nereHni con 3aMaHnapnaH 6epi Kerr a;::i;aMnap aH:TI\aH, 
)Ka3FaH. On )1(8HiHne MeHiH; ecTireHiMe 25 )KbIJI,D,att 60JI,D,b1. 0Hnarhl 
6i3niH: 6ip oH:naFaHhIMbI3 OTLrpap caHLrna paTI\a (fa'-'1=701) 6ipre 
nereH ce3 caHI>IH I\OCaMhI3. CoHna on 6on anhr TeH, )l(ep ( IJI .Ju&= 1001) 
)l(;JHe KeK (1Jl...>"~_,lu=507) nereH ce3;::i;epni11. )l(l1bIHbl nerr )K06anarnH 
en1K: 
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807+70!=!00!+507=1508. 
0IIblll yCTiHe 6ipi1'ripy ;1cre11 Tyci11iK Teri11,ae TCMip TCKKC rnini 

H~pce )J,ereH e)J,iK. OtthIH; )J,~neni parn:a c83i 21-cype ITai1FaM6apnap 
-cypecitt)J,e 30 asrrra attThIJIFaH 6onca, 5-xar KeK ApaH: (Map1rn), 
OHhIH: reri TeMip. JlauzaJw6ap!1ap rapttxhrn)J,a on KeKTiH; aThI parI<a 
)J,Cf'CH. 

Ett)J,i con M~cenettia OH)J,a )l(OI\ )l(Cp)J,eH Kenin xanmpanap caHbI 
apI<hIJihI )],~JI lllhIFYhI ere TaMawa oH:nattapnhII\ H~pce. OchIMCH 
6aH.naHhICThI, Orpap)J,bIH: eKiHllli aTbI <Dapa6 TaFhI lllhIFhm OThip. 
On <Dapa6 caHbI-f¥fapa)J,-AHI<hI3 caHhI eKettiH 6ineMi3. CotthIMCH 
K;arap on A+n+M=1+30+40=71- 6ac M¥K;arrarnr caHbIHaH 
IllhIFa)J,bl. 

011 epKelll cype (EaK;apa) 6acb1. 0HhIH; MT caHhI 286=26* 11. 
M¥HhIH; TeMip MCH AH: catt)J,apbIHaH IllhIFaTbIHhIH KepeMi3. OttbIH; 
e3i 6ipittllli (AH:) )l(~He 6ecittllli (ApaH.) K8KTepi p11ac CKCH)J,iriHCH 
6enrini. EaI<apa cypettiH: asrr caHhI COHhI Kepcere)J,i. 

0Cbl caHFa C)l(CJiri-6¥pbIHFbl K;a)J,JIM (0-\?1'= 154) caHhlH I\OCaMbI3: 

286 
-{440 = 264*5/3 = (62+26)5. 

ti 54 - 132 = 12*11 

FanaM)J,aFhI 6ap11hII\ Fa)l(an catt)J,ap OChIH)J,a 6ac I<OCI<aH )J,ece 
6oJIFaH)J,aH. Otthm ycritte 154 caH MyxaMMa)J, naH:rnM6apbIMhI3)J,hIH; 
epre)J,eri eciM caHbL 61-cype)J,e Faca nai1FaM6ap 6bmaH: )J,erett: MeHeH 
KeHitt nai1rnM6ap Kene)J,i. EciMi AxMa):{: (IL>"r 'cr.)=101+53=154). 
( 6 llilT). 

011 cattrn )l(aH;a eciM catthIH (K,aF6a) catthIH l\OCCaI< 6ona)J,hI: 

154±92 ={~~6 - )l(e6paH:hrn. 

KeHittri catt: 38°10'+23°50'=62°, TeMip ChIH;aphI. 
Ochr )l(aH;a eciM caHhIH attThrnFaH "OrpapnbIK;" caHFa I\OCaMbl3: 

1508+92= 1600=402 SIFHH rraHFaM6ap CaHbl IllaplllbI rypiH)J,C 
a11hIH)J,bl. 

Ett)J,i 6ip Mb1can K.¥Patt)J,a attThIJ1FaH eKi achrn TaCThr K;apatthII\. 
An-51I<yr -5481J'-:?IL9_,W= 
A11-Map)l(aH -3251Jr .J<:::ll.J-
(55 cype, 58 aH). 
)l{JihIHhI 6ona,n;hr: 873. Ocb1 cattrn AH: Meran caHhIH - KyMic 

caHhlH I\OCaMbI3: 
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873-:-+ 7=920=92* 10 
To.111>m JKan:aH Mb1can;:i,b1H, 60prn Ka'.\tT)' KOJJµ,aH Kem.1ei!ni. 5i3 

TeK A.rrJiaHhIH. of.irn carrrntt.uaphrn TipKey.ueMi3. 

AttThIJIFaH An-51I<yT catthrna .[\aF6a catthIH f\OCaMhI3: 

548+92=640. 
TeMip caHhI WhIFa.UhI. On Apa caHhIHa 6aiirraHbICThI: 

640=16*40 
Ila1IFaM6ap caHhI, H¥P caHhI cottaH IIIhIFa,DJ>L 

162=256- H¥P. 
TaFb1 6ip Mh1can. AHThIJIFaH An-3ap11T caHhIH npornH caHI>rna 

I\OCaMhl3, 6oJia)].hI: 

1836+1454=3290=329*10. 
An-paxMaH caHbI OH ece. 

Oi1narr I<apaH.hI3. Ta611rnT .uytt11ecittiH. Kerr :JK¥M6aFbI :>KaTbip. 

Ille»6ep 6ona;J.hI An-A.TJ-paxMaH, }IFHH 329+ 31 =360. OM.nacy 

ywiH. Arrnahrn wyKipniK. M;;iceneHiH. )KaJIFaChI )l(ep KeK. 

JKEP - K0K - JK0PrEK 

I\a3aI< xaJII\hlHhIH. t'\I;:J.UeHH TapHXbl Tac l\OJI)l.aHFaH 3aMaHHaH, 

M¥3 6acK;aH .u;;iyip.ueH 6acTaJia.LJ.hI. On :>KettiH.ue 6acK;a :>Kepnep.ue 

aM.ThlJl)lhI. ALI:aM eMipiMeH acnaH KepitticiH I<arnp K;apay con 

3aMaHHaH K;anrnH. Mb1can yrniH "8ri3xatt" epTericiH ecKe 

aJICal\ rn )KeTKiniKTi. On C11I>1p-c;:iyip ~.Uh13 T06hrn, YpKep.ui 

6ei1Henei1.ui. OcbI :>KaFhIHaH arrhm K:aparntt.ua 6i3.Uil! xarrK;hIMhI3.UhIH. 

TaMawa l\a3hIHanbI TIJI!Ht:(e TOnhIII :>KaT.[\aH FhIJihlMH-Tap11x11 -,UlHH 

M;;>mMerrep )KaThip. 

OchIMeH 6ailnaHbICThI l\a3aKllla catt.n:ap )K0HiH.n:eri M;;>Ten.n:i eCKe 

arratthII\. Eip _nerettiM -6Lwy, eKi .uerettiM - ezey, yut .uerettiM -

ycKi, mepm )lerettiM - T0CCK, 6ec .n:ereHiM 6eciK, aJZl11bl .uereHiM 

- acbI~. :J1Cemi .uereHiM - :J1Ce.IlKe, ce2i3 .uereHiM - cepKe, mozbT3 

.n:ereHiM - mop~a, OH ,rJ,erettiM - ouMa~, 011 6ip K;apa - :JIC¥M6a~, 011 

eKi .uereHiM - .ltyuteH. 

OchIHAa caH.uap.Ll.hIH. 10f PhIJJbICTbII\ TepeH. MaFHanhr 6eiftteci 

:>KaThip. AnrnwKhI Ylll can,rJ,a HOK:aT, ChI3hII\ )Ka3hII\ ( ywKin) MarttaChI 

6ap. TepT .n:ereHi on )Kep caHhI nwceK lllaplllhl. 
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EeciK 6ec )J,ereHi acnaH caHbI - KyM6c3 carrbI, OJI a,JJ,aMHbII\ acnaH 

MeKeHi. AJIThI- ac1>11\ -eMip Manrncbrn_ua, >KeTi xaT KeKTi11 rneri, 

ey- ay rneri ........ Ay !\¥PY att;rnhIJihII\ Marnachrn,n:a. Eip,n:eH )l{eTire 

.ll.eiliH ey- ay I\OChIJihIIT attThIJla)J,hI: Eipey, eKey, yrney, TepTey, 6ecey, 

aJITay, )l{eTey .... nOJI.ll.hI O.ll,aH aphr ey- ay I\OCbIJIMatt.ll,bI. 

Ceri3.ll.itt; cepKe 6oJiyhr - OJI KeK cepKe )Ka,n:H - Myzue.n :JK¥1!.ll.hI3. 

TozbZ3 mop~a rnaprnhIHhitt; MyrneJI.ll.iK caHhI mopbz. I\a3aI\Thitt; 4 I 

HOI\aT ( I\,¥MaJiaK:) CaJIY 6aJIHaMaChIH.ll,aFhI mOZbl3 opblH COHaH 

aJihIHFaH. OH - ottMaI\ )J,eretti - ouAw~, Ute1-J6ep eKi I\OJI)J,hIH; caycaFhI. 

EKi 6iJieK AM: MeH Kytt. Eipittrni acrraH AM:, COHhI OHFa I\OCCaK: 

6oJia.ll.hI oH 6ip =IO+ I = I I. I\a3aI\Thitt; AM: .n:ereH ce3i AIJ,ll,)K ece6i 

6otthrnrna I I= A=l, H =10 

Ochr ecerrTitt; Fa)l{arr MaFHacbr 6epeKeJii attThIJia)l.hI, TaFhr,n:a 

attTaMhI3. 

ToFhI3 ophIH)J,hI TOp.ll.hitt; attHaJia rneTiH,n:e HOI\aT caHhI 6oJia)J,hI 

MyrneJI caHhI ( 2- cyperri K:apatt;hI3). 

MyrneJI :JK¥1l.ll.hI3,n:ap apFbI, T¥paI<TbI :JK¥1!.ll.hI3.ll.ap K:a6aThI. CoJI 

:JK¥1!.ll.hI3.ll.hitt; 6ipi K yH. ,ll,eMeK 12 eKi MyrneJI K ytt caHhI, I I- AM: 

cattbl. EKeyitt Ke6eifTeMi3 6oJia.ll,hI )l{ypeK (I\aJia6= 1I*12= 132 l.9J'-:-l

HeMece )l{eTi, ( ca6HF = 132=0"'-:-lt). 

A,n:aMHhitt; eMip OChI K:aThrnacTaHT¥Pa.ll.hL A6att,n:hIH;: "JKype2iMHi1-J 

my6i1-1e mepelj 6ouJ1a, MeH 6ip :JICfM6a~ aOaMMblH 01-lbl oa Otl!la" 

)l.ereHI coJI MaFhIHa.ll,a. 

)KeTi xaT KeKTitt; opTaJihIFhI T¥PaI\TbI :JK¥1!.ll.bI3hI KyH. EacK:a 

aJITaYhI COHhIH; attHaJiaChIH)J,a ..... AllTay aChII\ eMip MaFhIHaChIH)J,a 

.ll,erettiMi3 6apJihII\ I\03FaJihICThitt; Heri3ri ;}Cepi coJI a11rnyi,rn,n:a. . .. 

AllThI Allam coJI MaFHa.ll,a. J\¥paH.ua 54- cype: A11-J\aMap (AM:) 91-

cype: AJI- illaMcH (KyH). Ochr caH,n:ap.ll;hI I\OCaMhI3: 54+ 11 = 65= 

13*5. 

91+12=103 

)K11hIHhI 6011a.uhI: 

103±65 ={~~8 

0HaH IllhIFa)J,hI: 

168= 24*7 

38=19*2 
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Eenrini caH,Lt,ap. 01ia1-1 WbIFafJ,LI 618+ 168=786 
(786- 6ac 6aTa caHbI). 
19*6=114- l\¥paHHbIH; cype CaHbl. 
Tan,naH: 6epceK Mgcene Keri:eH:e 6epe.ni. K,bICI\aCbIHaH anrn1-1.na 

a,naM 6anacbIHbIH; MeKeH-)l(aHbI-KeK acrraH, TeceK-op1-1b1-)l{ep 
.nere1-1 TyciHiK IIIbIFa,nbI. OcbI )l(aFbIHaH aJibIII I\aparn1-1.na 1-1gpecTe1-1iri: 
6eciri KeK Tece1-1iIII-)l(a5IJibIFbI JKep-co1-1a1-1 JKep-KeK .nere1-1 ce3.z:i;e1-1 
)l(epreK WhIFa.D;hI .nerr 6ineMi3. OcbI Mgcene1-1i Kep1-1eKi Typ.ne ecerrTey 
yIIIiH 31-cypeT can,nhII\. M¥1-1.na 1-1eri3ri aJibIHFaH 3aT TeMip-xa.n11.n 
26. 0HbIH; aTOM CaJIMaFbl 55,847 (cpeppYM 26=Fe

55
,
847

). 

0CbIH}J;aFbl TeMip aTOM caJIMaFbIHbIH; 6YTiH )l(gHe 6emueKTepiH 
aifbipbm I\aparr, onap,nbIH; I\aTbrnacbrna1-1 TiK 6¥pbIIII YIIIKiJI )l(acarr, 
6¥PbIIIITapbIH Ta6aMbI3: . 

847 0 
550 = 1,54 = tg57 

33+57+90=180. 
Iwi1-1e ChI3bIJIFaH IIIeri:6ep epici 198. 

OcbI 57 6¥PbIIII an-xa.n11.n ( TeMip) cype ca1-1brna .z:i;gn Kene.ni. 
M¥H.D;a Teperi: Cblp 6ap. 0Cbl MgCeJieHi K8Tepy yIIIiH aJI}J;bl MeH 

acrra1-1 Wblpal\Tapbrna opanaMbI3. 
K,a1-1 e3eri TeKTec yut 3am 6ap. 0HbIH; 6ipi )l(aCbIJI )l(aIIbipaI\

XJZoporjJw1. 0HbIH; oprncbrn,naMa211uu ( 12-Mg). 0HbIH: aH:1-1anacbrn,na 
mepm a3om (7-N), OHbIH; CbipTbrn,na KeMipmeK (6-0) T.6. 

OcbI 3aTTbIH; I\bI3MeTi aya,naFbI KeMip TOTbIFbIH Ky1-1 cgyneci1-1iri: 
I\YaTbI apl\bIJibI a)l(bipaThIII, KeMipTeriH 6oH:brna ciri:ipy. Con 3aT 
6apnhII\ TipwiniK 3arrap I\Oprei 6onbm rn6brna,nhI. 12 eKi KfH caHbl 
- Mywen eMip e3ezi .nere1-1 ocb1,na1-1 TYCIHlKTi. 

Erep.ne aHThIJIFaH e3eK K¥PbIJibIChrn,na Mar1-111H: opHbIH.D;a 26 TeMip 
(xa.n11.z::i:) 6onca, on hICTbII\ ~bl3bZJZ ~a11 e3eri - 2eM02J106u11 6ona,nhI. 
M¥1-1.naFhI Mywen ( opTaJihII\) ca1-1rn J1Cemi xam KeK, J1Cemi xam J1Cep 
CaHhIH .I\OCaMhI3, 6oJia.D;hI: 

12+7+7=;12+ 14=26. 
TonrnH AH: ca1-1h1 I\OChIJIFaH. Ari:aM eMipi ochrn,na. E1-1.ni .z::i:gn con 

CH51I\Thl 83eKTi K¥PhIJihICTa opTaJihII\ 3aT 29-MbIC 6onca, OJI OJI 
caJII\hIH J1Cb1JZa11, uta5l11 I\aHhI 6ona,nhI. Ocb1 aifThIJIFaH yw 3aTTbIH; 
)l(HhIHhI 6ona,nh1: 

12+26+29=67. 

Ochr ca1-1,nb1 K.¥pa1-1.na aifThIJIFaH I\¥PhIJihIC (rra1-1a-113- YUt?lu 
6y1-111a1-1) caHbIHa I\OCaMhI3: 
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) 

)l{ep+KeK - )l{8PfEK 

{ 
848 

640±208 = 432; 26Fe55
,
847

; 848=53*16; 432=54*8; 

101°55'+53°8'+42°57'=198°=18* 11 · 113+ 107=220· 
' ' 

{
348 

284+220=504; 198±150 = 48; 14*11; 140+120=260; 

26* 11 =286; 15± 11 ~2!; 286±154 ~ ~~~; 
-

3• 

· .. 
•. 

L~J 
\ii;~ .. l 
111<> ;:1\ 
'·-.~~1 

3'19;.-~ 
~Jl"' r" 
~1~1 

([J ~n, tt>I 

;t(;'f..O <t- ~'"J 
Y.f··-r>J 
n 11.r 

1
541 2 2 2 220 5 0 847 77 
45 = 25-16 = 9; s =4 +3 ; 

132 
=

3 
; tg=57 =l,54=

550 
=

50 
; 

. {57 = 128 = 64*2 = 640 {90 = 45*2 
71+ 33 = 104 = 52*2 = 26*~ 71 ±19 = 52 = 26*2; 

{ 
666 = 37*30 {94 = 47*2 

640±26 = 614 = [200]+214; 57±37 = 20 = 5*4 ; 

786=618+168=[206]*3+ 17*4; 786+666=1452=[132]*11=12*112 

6ai1caHbI=206+200+ 132+ 140=678= =113*6; 

{ 
266 . {352 

195±71 = 124 = 62*4 ; 266=Be3Al2S160 18 ; 220-tJ.32 = 88 ; 

107 0 ' 18+36=54· -= cosl8 36 · 
' 113 ' 

31-cypeT. 
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{ 
180*2 = 360 

2( 113±67) = 46*2 = 92 

Ille1-1.6epMeH aiittanhm I\aF6arn-TeKIIIere Ken.n;iK. 
EymrnH( '7lU?ll.J)I\¥PhIJihrcryciHiri61-cype.n;eai1ThIJIFaH( 4a~T). Con 

cype.n:e "MeHeH KettiH AxMa.n; eciM.n;i rrai1rnM6ap" Kene.n:i .n:ereH 
f aca rrai1rnM6ap.n;hII-1. ce3i 6ap. On ce3,n:i1-1. caH,n:hII<: M;:mi 6ona,n:br: 
eciM -101 IU"r . AxMa.n; -53 lu~ . )1{11hrnhr: 101+53=154=!\a.n;HM. 
K.¥PaH.n;a An-I\aMap (Aii) 54cype. Oehl caH,n:hl AxMa,n: caHhrna 
r<:ocaMhI3: 54+53=107, eKi ecenei1Mi3: 107*2=214- )l{ayhap. EKi 
caH,n:hI I\OCaMhI3: 

154±107 ={
261

;/
9

*
9 

(29-Mhic, 47-KyMic, Aii). YIII caH,n,DI r<:ocaMhI3: 

53+54+ 113=220=11 *2. 

E¥JI e)l(enri f¥rnpa.n;-ct>apa6 caHhIHhII-1. .n;ochI. On .n:oc caH.n;ap 
)l(HhIHhI: 

284 154 ={440 = (62+26)5; 
± 132 = 12*11 

26* 11 =286. .. Ear<:apa cypeciHiH. ~T caHhI. M¥H.n:a TeMip MeH 
aii,n:hII-1. r<:aThIChI. Onap,n:hI 6brnai1: )l(a3aMhI3: 

{
26 

15±11 = 4 . 

TeMip I\a3hII\ caH.n;aphr: TeMip- 640, r<:a3bII\ -208=26*8=52*4. 
E¥JI apa.n:a TeMip r<:a3ar<:IIIa )l(~He apa6rna aThI (26-xa.n;H.n;) r<:arnp 
Kerrin 6ip Manrna.n;a TyciHiK 6epyi TaMarna onap,n:aH IIIhIFapaMhI3: 

{
848 = 53*18 

640±208 = 432 = 54*8 

E¥JI caH,n:hr )l{ep MeH KeK MaFhrnacI>rn,n:a anca 6ona.n;DI: 
5 3- AxMa,n: -)1(¥JI.LJ:hl3. 

54- I\aMap-Ai1. 
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31-cypene KerrTcre1-1 M:"JJliMMenep 6ap, onap.IJ:aH WbIFaTbIH 
TyciHiKTep )],e KOII. 0Hhl 01\Yillbl >::ni 6ip 6att{\aII Kepep. l3i3)],il{ ecKe 
anraH H;}pceMi3 A6ai1 caHbIHa KipeTiH ca1-1,n:ap,llhI1l 6acK,arrapMeH 
6aH:natthIChI rypanhI. 

CoHhill irnittJJ.e dcipece )l(ypeK Tycittiri. 
MhICaJihi: 

113+53+54+132=352=220+132=884. 
EKittrni )l(aFhIHatt: 

352-132=88=62+26 
J3:prnpJJ.aH MbIChip 6¥PhilllhI lllhIFaJJ.hI. 

220/132=5/3 
bl,n:phICThill rrepillITenepre JJ.OC 6onrnH 6¥PhilllhI lllhinl,llhI, 

Macnac IIIhIFaJJ.hI. J3acK,ama attTK,att)J,a JJ.OCThIK, )l(ypeK. 
CotthIMeH 6aH:naHhICThI bI,n:phIC nai1:rnM6apJJ.hI1l 6eT rnch! 

3YMPYJJ.ThIH: MMHepaJI,llhIK, catthl epKem MyK,aTiaFaThI apK,bIJihI, 19 
apl\hinhI 6epinrett. 

{ 
266 

195±71 = 124=62*2 

on TacThI eKIHllII TYPJJ.e )l(aJaMhI3: 
2(79+54) =2*133=266. 

M¥HJJ.a I\¥paHMeH 6ac K,OCI\aH ,1J,eyre 6oJia,!J,hI, ettTKeHi 79-anThIH
KyH Mernnhl, 54- An-K,aMap (Ai1) K,watt 6oi1:hrnma. E¥JI rnMama 
K,aTbIHaCThill )l(aJirachIH AphICTaH 6an YIIIKini arrhI rnpay,!J,a 6epeMi3 
(32- cypeT). 

APhICTAH-liAII YlliKIJll 

ApbICTaH 6arr - AphICTaH K,aK,rracbI. OJI acnaH K,aK,nacbI eKetti 
attThIJI,!J,hI, 51FHM KeK llJeMiw - )l(eTi K,apaK.illhIHhill MaH:,!J,aH 
ChI3hIFhIHhI1l 6ip 6acbr TeMip K,aJhII\ThI KepceTce, eKittmi 6acbI 
12-Mymen )1(¥JI,!J,hl3,!J,hI1l 6ecittlllici Apb1crntt-Aca,1J,, K,a3aK,illa ¥ ny 
)l(hIJlbIHa ,lldJI Kene,n:i )!(;}He e3i Ky1-11-1iH, yH:i 6onhm rn6brna,!J,hI. (2-
cyperre con K,OJ1,!J,hIH: 6eneri). TeMip I\a3hIK,ThI ai1:1-1anaThIH )l(eTi 
K,apaK,WhI acnatt yaK,hIThIHhIH. 6ei11-1e caraT TiIIi 6onbm Ta6bIJia,!J,hI. 
,[{eMeK COHhll{ MaH,,llaHbIH,llaFbl Ky1-1 ecerr 6aChI- eMip 6aCbI. 
0HhIH. K,aK,na Ky3eTwici Aph1crn1-1-Aca,1J,. Ke3i Kenre1-1,1J,e aiha 
KeTeniK apa6IIIa Ky1-1,n:i illaMCM (illoMc) ,1J,ett,1J,i. Teri1-1,1J,e ochr ce3 
KeK illeMiIII ()l(eTi K,apaK,mhI) Tyci1-1iri1-1e 6ai1JrnHhICThI 6onyhl 
hIK,TMMan. An naThIHilla Con (Conmi:e) - Kp-t ai1TbIJIFaH con 6ineK 
rre1-1 6ai1na1-1bICThI 6onyh1 MYMKiH. 
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I(ypaH.ua 91-cype A11-WaMc11 KyH. 0HbIH. yt'ii ('f'5!Cb1) apa6ma 
Aca.u -ApbICTaH. 0HbIH, caHJ.J.bIK M;:iHi 6011a;:I,b1 aca.Q =65-lv..i 
(a21, c260, ~=4). Ocb1 eKi caimaH TiK 6¥pb!I11 YllIKin )KacaH:MbI3: 
91 =65 +26 *60 8281 =4225+4056 E¥pbI'.1QbI 6ona.11.h1: 

65/91=cos 44 25'= 0,714 (HeMece cos44 26'). 

19 ............... 786 
APblCTAHEAII YlllKIJll 

l)x:-1a.n 
0 

6¥PhilllhI: 910l0'=380I0'+530; 88050'=23050'+650; 
3 8 =38 ; 91 *1=260 ./6=63 7; 53 -~ I 65 - >-_,_, ,, 

Ar'fi··>, .. 
. .·t~ 

_ .. , ~.. J ... • ·-

~-..,,...5,,,.__.;:.:.J •• ~ flj ...... 
•• :i-·· 

700 .... .,gt+ ~ 18--~~ .... . ....... 
·-~ • .J~jJc.. - ''). ·· ... 9,.,~ .... 

I ..)~~·:.-::I. ...... : ... 
: ;>~>.rrr ·,.· 

46°34'-44°26'=1°8'· 45°35'-44°25'=1°10'· 1°10'=70' 
1°8'=68'; ' ' {80 

79+12=91; 70*2=140; 12-Mylllen; 11-AH:; 12*11=132; 57±23 = 34; 

{
272 

140±132 = 8; 272=17*2; 54+11=65; 14+12=26; 

(26"6)
2
=6*26

2
; 676*6=4056; 4304±4056 = { ~~~o; 

19*440=190*44=8360; { 190 = 90*10 
133+23=156=52*3; 133±57 = 76 = 19*4 ; 19*14=266 "r.J 

91+12=65+38;91+11=47+43=90;62*4=248; 

{
114=19*6 

57±37 = 20 = '10*2 ; 91 *7+63=637+63=700; ?00=382+.~ 18; 
r;..~ J~ 

43+11+79+37=170;646-325=321=107*3; { 848 
640+26+208=848; 666+91 *2=848; 640±208= 432 = 54*8; 

260+65=325 ..:..VJ . 

32-cypeT. 
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)Kni11iK Tar..1ama cm1rn ap1ia11ra11 6ip et16eK 6ap. Conrn l\OCbIMilla 

OCbl apaJJ,a, COIT caHHbll( opTaJTblK 8pKewi MeH aihrnJTa CllK//J/(/ 

anTayhrn eKi 6enhm I<apacaI< l\a.3al\IIIa aTay 6hrnaH: IIIbIFa)J,bI: 
anFaIIIl\bI 5 caH "ey" (6ipey, eKey, yIIIey, rnpTey, 6ecey) OHaH KeifiH 
aJITbI 6-"ay" ("ay"). OttaH 7-ey. CottbIMeH anThI caH )l(HbIHhr: ey, 
)KaJIFbI3 caH aJITbI "ay". 5IFHH aH:ttana IIIett;6ep anTay. 

Ocbr caH)J,ap)J,bIH; TaJI)J,ay Ma3¥MHbI 13-cypeT. Ott)J,a oprn)J,a 5, 
aH:Hanacbrn)J,aFbI aJITbI caH: 1+2+3+4+6+7+8=28. OrnH oprnnhII\ 
caH)J,bI l\OCaMbI3, 6ona)J,br: 

{
33 

28±5 = 23 

E¥Jiap)J,bIH; cbrpTbIH)J,a 12 catt: ll(9+19) 
3+9+lo+ 11+12+ 13+ 14+ 15+ 16+ 17+ 18+ 19=3+ 2 = 3+ 154=157. 

OpTa)J,aFhI )KeTiHi l\OCl\aH)J,a 6ona)J,bI: 
7+12=19; 19(1+19) 
33+157=190= 2 =190. 

TeKIIIe caHbI 26. AcTbIH)J,a KepiH6ereH )KeTeyi: 

7(20+26) 
20+21+22+23+24+25+26= 2 =7*23=161. 

8ptteK: x2-16x-161=0; x=8±5; x1=23; x2=-7. 

26(1 +26) 
EapnbIFbI: 2 = 13*27351190+161 

KepiHeTiH )K;JHe Kepitt6eH:TiH eKi )KeTi caH)J,ap)J,bI 6ipiHitt: acTbIHa 
6ipiH )Ka3aMbI3: 1+25=26, 5+ 23=4+ 24=2+ 26=6+ 22=7+ 21=8+20=28. 
)l(HbIHhI: 26+6*28=26+ 168=194=16 l +33. OCbI caH)J,bI EaI<apa 
(epKeIII) cypeHitt; MT caHbIHa l\OCaMbI3: 

{
480 

286±194 = 92 

( 480- An-K,aMap -cype, 92-K,aF6a). Tan)J,arr )Ka.3attbII\: 

26* 11±(26+6*28)=26* 11±(26+168) = 26* 11+26± 17*26* 12+ 168={ 52* 

{ 
484=222 

6±168=316+168= 148=37*4 
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Ocb1,IJ,aH WbIKKaH 194 caHJJ.bl aHTblJ1FaH Apb1crnH6an ywKiniHiH: 
TIK caHbJHa KOCaMhn: 

(26,/6)2+194=676*6+194=4056+194=4250=850*5=17*25 
Ai1TbIJ1FaH 194 caHbIHa KOCaMb13: "I<.;=100" caHbIH: 

{ 
294 

194± 100= 94=4 7*2 

Map)l(aH (r.J(lu) CaC03=20+6+8*3=26+2450 - 50 cype 
i.3(1<.;=100: 50+50). 0HbIH; )l(IfblHbI 195, OJI 19-cype Myr<:arraFaT 
( KMFC=~·c.?t ~). 

Ai1TbIJ1FaH TiK r<:a6brprn waprnbICbIHa Map)l(aH caHbIH I\OCaMbI3; 
4056+294=4360=109*40 

{
180=90*2 

109±78= 38=19*2 

Map)l(aH caHbIH OH ece anaMbI3: 50* 10=500. 0Cb1Hbl I\OCaMbI3: 
")l(eTiniK" caHrn: 500+ 194=694. Ocbr caHFa TiK r<:a6brprn 
rnapillbICbIH I\OCaMbl3: 

4056+694=4750; 4750=950*5 =190*25=19*50*5. 

OcbIH.I{aFbI 950 caH "Ay" caHbI, 5IFHH aJIThIHillbI KSK llloH:ai1 
-(Myrnrnptt:) (=rJ:.w_xs950) caHhI. On T¥paH r<:ar<:rracbIHhIH: 
Maiu:i;aiirnachr. 

Ai1ThlJ1FaH 194 caHhIH ")KeTiniK" arnrnH ce6e6iMi3 on eKi )l(eTi 
)l(IfhIHhr: 161+33=194 (13-cypeT). On 6ei1He 6yKin rnnaM.I{hI 
r<:aMTH.I{hI. Con ce6errTeH on caH.I{hI ;)p )l(aFhIHaH r<:apaCThrpy KepeK. 
0HhI 6¥PhIIlll\a ai1HaJI.I{hrpcar<: 6ona,IJ,hI: 194'/60=3°14'. OchIHhI 
;)YJIHe yrnKiJiiHiH; opTaJihII\ 6¥pblllihIHa I\OCaMhI3, 6ona.I{bl: 58° 46' 
+3°14'=62°=38°10'+23°50' 

Amhr anarn T¥PaH caHhI llibIFa.I{hI: 62*60=620*6=3720. 
Ochr caH.I{hI ai1:rhlJ1FaH TiK rnaprnbr caHhIHa r<:ocaMhI3, 6ona.n:hr: 

-{7776=54*96*4=108*72=432*12 
4056±3720- 336=48*7 

{ 
l 94=*2-1500 

l 54±40= 114=19*6 

. {4498=2249*2 
TaFbI 6ip Mhrcan: 4304±194= 4110=137*30 
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)J{cTiniK CaHbIH )KCTi xaK: caHbJI-Ia I<OCaMbI3: 

{ 
950 

108*7+ 194=756±194= 562 

Illm-i;aii caHbIHa 6acr<a )KOnMeH r<aiirn opan,n;bII<. 0HbIH; TY6itt.n;e 
TepeH, MaFbIHa )KaTbip .n;en 6ineMi3. OcbIMeH 6aiinattbICTbI oiinacy 
peTitt.n;e l\¥paHHbIH. 7-cypeciH K:apanbII<. On )KeTi aTbI an-arpa<}l 
(6ererrep), MeKKe,n;e TycKeH a5IT cattbI 206, An:-Maca l~v-:> 

Myl\aTTarnT1>1 6ap (91+40+90=161 ). )J{11brn catt1>1 6ona,n;hl: 

31+352 ,..., 
7+ 383 +161+206=751. 

Oc1>rn.n;a eKi caH )KOFapb1.n;a aH:T1>rnrnH )KCTiniKKe 6aiinaH1>1CTb1: 

{
168 

161±7= 154 

ErepAe An-Arpa¢ MhIHa TYPAC )J(aJCal\: An+Arpa$, 5IFHH Kerrllle 
eMec )J(eKellle TYPiH.n;e, on 6ona.n;1>1 6enrini ~yn11e (An-K.¥paH) 
cattb1: 31+351=382. 
~.n;~ 351 catt1>1 An-CaparnH caH1>1, 26 caH )J(ttbIHhI 

(2 
2 

+ 6)=351 ). Oc1>1 6oiihIHllia cype catt )J(ttbIHhI 6ona.n;bl: 

7+382+161+206=756=108*7. 

AilT1>rnrnH )J(CTi xal\ caHbI. OttaH Kenin IlloH,aiirn opanaMbI3: 
756+194=950=190*5. 

AilTbrnrnH cype.n;e: "E¥JZ cawH myczpl!lzeH 6ip Kiman. 

CoHobzl}maH Ke1-fiJZiHoe Kyu6e11oiK 6oJZMacbm. E¥JZ apl}blllbl 

eCKepmyoi11 MyMuHoepze yzim fUliH (2). "Pacbm 6i3 oJZapw, uMaH 

KenmipzeH l}ayblM yUliH mypa :JICO!l :JICCJHe Mapxa6am mypiHoe 6ip 

Kim an mycipin, 6iJliM :JICOJlblMeH aublpbzn mycipoiK" ( 52).( ~Juo 
tJcS-tJi" o..llS) 

.51FH11 FblllbIMH Tan.n;ay )KOnbIMCH .n;ece .n;e 6ona,n;bl. 0Cbff3H 
6aiinattblcTbI 23-cypettitt: K:apacTb1p.n;b1r<:. Ott.n;a: "Pac ycmepiHoe 

:J1Cemi :JICOJZ :J1Capammbll} ''. JKemi KeKmi11 pa66bz :JICCJHe ¥llbl 

wpbzUlmblf1 Pa66bz Allllah .n;ereH. Onap l\¥paH ce3iH 3eprreMcM 
Me? .n;ereH (1, 17 ,68,86 a5Irrap ). 
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)KeTiHwi (7)- cype..Qe Typa )!{Ofl, FbIJihIM )!{Qflbl K.¥paH )!{QflhI 
aHThIJICa, COFaH 6aHJI3HblCThl 23-cype..QC OJI FbIJibIM )!(QJihI. "K,ypa11 
JICOflbl J1Cemi, i!aflaM :J1Cemi" ,n:en eKi peT K:ai:fTarraraH. K.¥PaH ce3iH 
FbIJibIMH 3eprrey KepeK eKeHi aHTbIJIFaH. 

OcbI eKi cype caH,n:aphI K,aF6aHbII{ epHeKrepiHeH IllhII\l\aH,n:arhr 
aHTI\aH6bn (13-cypeT). CoHbl ecKe ana KeTeniK: 

2 x -16x-161=0. x=8±15, x1=23, x2=-7. 

M¥tt.n:a: 161=20+21+22+23+24+25+26, 
jffHH 19 caH aCTbIH.[{aFhI )l(eTi caH 

{
26 

(19±7= 12) 

Apa6rna )l(eTi MeH )l(ypeK caH,n:ac. ca6r=K:arra6: JJy= ~ 
=132=12*11). Oehl M83M¥JI l\83al\Illa.n;a ,n:a 6ap: )l(ypeK-)l(ypie ay
aya-ayrnhIJihll\ -)l(eJIKeH,n:iK. 

)KeTiniK MYillenepi KyH (12)- Ali (11) caH,n:apbI: 12*11=132. 
Ochmap,n:hl K:oeaMhI3: 

{
23 

12±11= 1 

aifThIJIFaH 23 )!{~He epKelll (23+5=28). Oehl eaHHhll{ attHa.Jibll\ 
ehil{aphI: 

3 2 
2 3 =9-4=5 

OHbll{ YlllKlJil 

(~= sin41°48'fI= eos41°48' ); 

41°48'+48°12'+90°=180°. 
0HaH ll1h1F8.[{hl: 
41°48'-25°48'=16°· 16*2=32=17+ 15 

' 
Eee ttaMa3 ea6arhr. Oehr eaH,n:ap,n:aH ll1hIFa.n;h1: 

. {293 
161±132= 29 ; 
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293+ 300; 29+ 7=36, 
336=48*7=An-hap:-.1ic 
300+132=132*2+161=264+161-7=432=54*8=108*4 
26+29+47+50+79+80+8- 7=393. 
393+7=400. 
400+ 300=700=382+ 318- xaMca. 
151+71 =222; 400+ 222=622-h1-n1<pa /:irncacp/. 

{ 
1054= 1000+54 

622±432= 190=19*10=38*5 

Och1 caH.z:i;ap.z:i;bIH, gpK;aH.cbICbI rypaJibI oH.Jiay KepeK. TaMarna 
CbipJiap KepiHe.z:i;i. OH.Jiacy peTiH;':{e 6ip epHeK: 

1054*2±1508=2108±1508= {361660~113 *32 ; 
113-I\¥pbIJibIC (6ymrnH-'--:-llJ<.jlu), 807- 0Tpap, 501-6ipre (paTK;a), 

1001- 8JI-Hp3 ()Kep), 507- lfo-CaMayT KSK. 
807+501=1001+507=1508; 

32=17+ 15 (6ec HaMa3; 17 rrapb13, 15-cyHaT). 
600-

p8-caH 
7l±7=l64=32*2 

{
158=79*2 

151±7= 144=122 

)l{e6paHbIJI K;aHaTbl. 0CbIFaH )l(aJIFaC: 

222±14={236=ig;+382=618 

618±382={ 1g~i 
236- KyH cpairn KYH c~u Lilj~Ju). 
208=52*4- xaM.z:i;b1 l\a3bII\. 
AH.TbIJIFaH eKi 6¥Pb1IIIThI I\OCaMbl3: 
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63°26 '+26°34 '=90°. Mb!Cblp YWKIJII. I 9°*60'=1140=1I4* 1 O; 
l 14- K¥paH cypcci cypc caJibI. 

TarhI 6ip ~M6aK, caH: 
1500+194=847*2=1694 

M¥H.lla 194=161+33=132+62, 1500-MyllleJI caHbI: 150-TeMip 

6¥PhIIllhI; 84 7- TeMip aTOM CaJIMafbIHbUI; 6eJIIlleri. 

32-cyperre Kerr caH;::i:ap KeJITip;::i:iK. OJiap.llhl OK,YlllhI e3i ofuiaHhIII 

K,apap. 
AJIJiahra T;}y6a. 12/ 11-1994. 

)l(aJiraCbI Koc 6apa6aH. 

l\OC I>APAI>AH 

"EacblHOa AcnaH mayOwf l(oc 6apa6aH. 

Con mayoaH oapuR maCbln, cy mapa8aH. 

C¥JIY ~bl3, aceM :J1ci2im - 6api coHoa. 

J!nbzpay He2e Kemmi.M con apaOaH ". 

(XaJihII\ aH;bI3bIHaH). 

CaHHhIH: 6acbI 6ip, 6ipaK, OJI e3i eKiJiiK 6ip ,llerr T¥P roH:. Ce6e6i 

AI>)l()J, 6oifhrnllla 6=2. OcbIHhIH: Marhrnacbrn Teperi; TYCiHy K,mI<eT. 

"Eip ,L1,ereHiM-6iJiey, 6iJiy" ;::i:eretti OJI catt eMec, 011 TeK enllleH 

6iJiy ;::i:ereH TyciHiK. CaH eKi;::i:eH 6acTana;::i:hr. TaforraT ranaMbI 

eKi;::i:eH ~6aH:. "EKi ;::i:erettiM ery" .SIFHH K,03FaJihIC eMip 6acbI. OJI 

eKi 6acTbI ChI3hIK, 6ip eJIIlleM. Ta6aH Tipey yllliH, T¥paK,ThI 3aT 6oJiy 

yllliH Tarhr 6acK,a eJIIlleyre opaJiaMhl3, 6oJia.llhI: 1+2= 3 jlfHlf yutKi.n 

ycKi ... C;}yJie, OlllaK, MOCbI -OpHbl. 

"Bye.ni yut, KeuiH J1cemi, 60.nad&z mo.n&z~ caH OH" .n:ereH aj{T 

OChI Marhrna;::i:a: (3+ 7= 10). )J,eMeK, rn611rn ,Ll,apa 3aT ~6attJihI: 1-

.n:apanbIFhI, 2-emneyillli, 6oJia.llhI: 1+2=3 ylll. )J:eMeK 3aTThIH: eJIIlleyi 

yut. CoJI ce6errTeH, con 3arrap,llbIH; eJIIlleyiH 6iJireH FaJihIM xaKiM 

rraliraM6ap bI;::i:phrcThIH: HhICIIhI aThI MacJiac YllIKiJI aTaHraH. 

EKi MeH YllITii{ aJIMacyhrn;::i:a 6apJibIK, ranaM CbipbI 6ap. "Koc 

6apa6aH" ;::i:ereH ce3;::i:i OChI Marbrna;::i:a Tycitty KepeK. "Eapa6" ;::i:ereH 

C03.lli eKi )KafbIHaH K,aJiaH. OI\hICaH: ;::i:a eKi ;::i:e-eKi rraparr - nap ;::i:a

rrap 6oJihm IIIhIFa.llhI. Apa6wa OHhI: "<Dapa6" ;::i:err )Ka3yra 6oJia.llhI, 

coJiaH. )Ka3a.llhI, ettTKeHi apa6wa "n" ;;iprri )KOK,, ;::i:eMeK OJI AE)l()J: 

ece6itt;::i:e )KOK,. 

E=2, <D=80; 6oJia;::i:hr: 
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{ 
82 

80±2= 78; 

82-K.OpFaChIH, aK.hlpFhl MeTaJI - )KeTiHIIIi K8KTiH; MeTaJihI. 78 caH 
(FaJJ.HJJ.). Kimi (a6)KJJ.) 6oH:hrnrna 80=8 . 

.[(eMeK: eri3-ceri3 K.arnJ].aChIHa KenJJ.iK: 2+6=8. AnThI (6) rneH;6ep 
( 13-cyperri K.apaH;hI3). 

Oehl 6oH:hrnrna 6i3 "6arr" eMec, JJ.¥PhlChIHJJ.hI 6acp )Ka3y KepeK. 
0Hhlfl COJI caHJ].hlK M;mi 6ona}J.hl TOJihlK caH 2+8= 10=3+ 7 OJI OHMaK. 
caHhI, OH caycaK., K.OC rrernette 51FHH 5*2= 10. On ranaM 6achI, 
~JJ.hI3 3aThI. Oehl C83JJ.i Kepicittrne OK.hICaK. 6onaJJ.hI: 6acp-cpa6. 

Ke3i KenreHJJ.e aH:Ta KeTeniK, rpeK aH;hI3hIHJJ.aFhI Arronott-Cf>e6 
AphICTaH 6acp MaFhrnanac. f peKTep On11M11 JJ.iHi 6oH:hrnrna anrnH. 
Ei3 OHhI 11cnaMH )KOJIMeH TyciHeMi3. n¥JI M;:icenefe e3 anJJ.hIHa 
opany KepeK. D¥JI )KepJJ.e aH:TrraFhIMhl3 .Koc 6apa6att J].ereH C83JJ.i 
K.OC Mytti3JJ.i 6ac J].err 6iny KepeK. OtthI acrraHJ].hIK MaFhIHaJJ.a ancaK. 
.Koc AH: 6onMaK.. AttJJ.hifl eKi opaFhI: OH; opaK. )KaH;a aH:, con opaK. 
ecKi aH:. EKeyittiH: JJ.;:JJI opTaChI efli apa, ecerr 6ach1, )KhIJI 6achI -
HayphI3 ... Apa6rna K.Oc Myi1yi3JJ.i 3Yfl ~apHaubzH con MaFhIHaJJ.a OChI 
M;:JCeJieHiH; K.aJIJ].hIFhl KyHi 6yriHre J].ettiH CaK.TaJlhIII KeJireH. 0Hhlfl 
Tycittiri MhIChip-lllyMep TapHXhIHJJ.a 6ap, .£<:¥paHJJ.a 6ap. TaMarna 
6ip MHpac. 0HhIH; TaJIJJ.ayhIH 6¥phIH aHTThIK.. .£<:¥paHJ].a 54-cype 
An-.KaMap (AH:) . .Koc aH: 6onaJJ.hI: 54*2=108. 108- xaK. IIIhIHJJ.hIK.
MOJIIlihIJihIK. ... 

)Kai-1,a )KhIJIJJ.a TaFaT ophIHJJ.aphrna KipepJJ.e TiJieK ezyrninep 
6apa6aHJJ.hI 108 peT COFaJJ.bI (Macrnc )KarroHH51). 

CoHhIMeH .KocaH: catthIII KenreHJJ.e acrratt ap6achIHhifl - TapHXH 
aphIChI MaFh!HaChIHJJ.a. AcrraH yaK.hIThIHhifl carnT Tini - )KeTi 
.KapaK.IlihIHhI acrraH ap6ach1 JJ.err K.apayrnhlnap 6ap. .Ka3aK.rna 
6apa6att-ap6a J].ereH ce3JJ.ep apachIHJJ.a ¥ttK.aCThIK. 6ap. 

AcarraHJJ.hIK. aH;hI3JJ.hI "8ri3xaHJJ.hI" anaThIH 6oncaK., OHhill .KaH:JihI 
J].ereH rne6epi ap6a )KacaFaH. TeriHJJ.e Kernrreni )Kayittrep enJJ.iH: 
KYHMeni ap6ach1 JJ.8H;reneK yCTiHJJ.eri yH:i 6onrnH. 

Apa6rna ap6atthI rnpa6azy, HaKJie aTattJJ.hI (t_r.-i• ,wJ; 

272± 180= {452~~ 13 *4 

(272=17*16). 

248 



KbICl\aUJa aihnaFbIMbl3 FaJ1aMHbHl Fm1rni1Lrn y1-1)1.ecnK 331-1.bI 

D,y1u1ere KeI-l rnpa:raH. ConapJJ.bIK iwiHeH ai11-\bIH 6e11ri11i Hcri3ri 

MhICaJJJJ.aprn TOK;TanaMhl3. Con MaK;caTneH 33-cyperre Mylllen 
AO:>KLI, 6ei1HeciH KemipJJ.iK. 

;r--f~~ ;~I ~Jl-14 
..... --"' . 

~ ~. 3 ~;;:-&1~;µ._w,._4-..J .! J~ Ii I 
3.' !. _,. 

......... 
'I 

85 17 
[15]-Tac· -=- 91 *54=4914· 4914=4304+610· 1+2=3 

' 15 3' ' ' 

A .... 3+2=5 17 3 . o , 
2 E .... 6+2=8 ; 10t7=3; 17=smlO 10; 

10 10'=600+10=570+40=610; 85±15= 70; 3+4=7 0 {100 

6 ~::::~;:~:\58; 91+7+47=684=36*19; 30±16={~:; 46*2=92; 

15*2=30; 46:2=23; 4+6=10 
30+16=46; 3(1+2+3+4) =3*10=30; 2(2+6) =2*8=16; 

[AE)K,ll;] 3+7=10; 92+88={180 
- 4 

33-cypeT. 
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J)y11 cypcrre 12 Mywen )K\'JI.Qbl3JJ.ap,ri,b11\ peT caHbI wen6ep 
Cblj)Tbll!JJ,a 6epinreH. 1-Tbillil\all (XaMaJl), 23-CHblp (C)yip), 3-
EapbIC ()Kay3a) ..... OJiapJJ.bIH: illlKi >KaFhIHJJ.a coJiaprn TtticTi 7 xaT 
KeKTepJJ.itt: peT caHhI. 1- Tbillil\aHJJ.a 5-Apati:, 2 CtthipJJ.a-illoJinaH, 
3-EapbICTa -2 Attl\hl3. 

EcKe cana KeTeJiiK, 12 MyllleJire 7 xaT KeKTitt: 6eJiiHyi eKi !\OJI 
ceKiJini. Ott: 6iJieK AH:, coJI 6iJieK KyH ( CypeT aCThIHJJ.a rntt:6achr 
6epinreH. EacKa OH MyllieJIJJ.e OH caycal\. 

illbIH lllett:6ep illliHJJ.eri lllapllihIHhIH: rnpT 6¥philllhIH TepT :::1pin 
-AE)l{,U: :::1pimepi l\OHhIJIJJ.hI. E¥Jiap eKi TOn}\a 6eJiiHreH: A MeH I> 
eKeyiHJJ.e KeKTepi 2-acnaH Attl\bI3 (f yrnpaJJ.), )K MeH ,I.I; eKeyiHJJ.e 
6-acnaH -Wott:ai1 (Mylllrnp11). 

Ochr TepTeyi T¥PFaH lllaplllhIHhI T¥paH Kal\nachr aTaFaH6hI3. 
0HhIH: ce6e6i attThIJIFaH eKi 6iJieKTeri K yH MeH AH: 6i3L(itt: T¥PaH 
AphICTaH 6an, K,biilll\aill 6an TyciHiriHe JJ.:::IJI KeJieni. OJiapJJ.bIH: 
OpbIHJJ.apbI (yti:Jiepi) - MyilleJI >K¥JIL(hI3JJ.aphr: 5-¥ JIY -AphICTaH 
(AcaJJ.), 4-K,o~aH -llla~H (CaparnH) -(K,biilll\alll). OJiap acnaH 
KaKnacbIHhIH: Ky3eTrnici 6oJihm rn6h!JiaL(hI. (2-cyperrett Kepitt:i3). 

0TpapJJ.a 0ThI3 6an JJ.ereH ai1,.a:hrtt: 30 TgyJIKiTeri a~JIJJ.aMacbI 

"MaH3yJI AJI-K,aMap" 
E¥JI e3i acrraH iJiiMiHitt: Kimi 6oJihm caHaJiaL(h!. AH:rn KeTeJiiK 30-

MyrneJI lllett:6ep caHhr: 30* 12=360. 0HhI 6hmai1: >Ka3aJihIK: 
15*24=360, 

~FHH T:::lyJiiK -carnT caHhI 15. OJI 15-cype aJI-Xtt>Kttp-rnc. ,U:eMeK 
30 6an ,nereH ce3JJ.itt: e3iH ooc mac JJ.err, Tapa3hIHhIH: eKi 6acb1 JJ.en 
6iJiy KepeK. T¥paH }\a}\naCbIHbIH: Heri3ri rn6aJIJ].blpbI OChl 2 (AE) 
-Attl\hI3, eKi 6ac 6apMaK, JJ.err 6iJiy KepeK. 0HhIH: rnaprnhIChI 4-6¥JI 
attThIJIFaH K,al\na illaplllhIChI. OchIHJJ.att lllaplllhI 6 6onca, on aJIThI 
>KaK,Thl TeKille -K,aF6a -(Ky6)-caHhI, OJI >Kep CaHbI - TeMip - xa)],HJJ. 
caHhr(57-cype aJI-XaJJ.HJJ. =31+ 26=57= 19*7). 

a11-<I>apa6tt)].b!H: 6ip }\aFH)],aCbIH ecKe a11attbll\. Ezi3 eKi 3am ap 

ya~&zmma 6aunaH&zcm&z. On 6auHa11&1c eKioeH yULimui UL&zzaa&z 

nereH ce3. ,U:eMeK eKiJJ.eH y111KiJire Ke11eMi3. Y 111Ki11)].itt: e3iHne 6 
e11llley 6ap: 3 ChI3hIK, 3 6¥philll 3*2=6 (011 )K.IJ: 6¥Phill1Tapb1) . 

.IJ:eMeK T¥paH KaKrracbIHhIH: rnpT 6¥philllbIHa 2 MeH 6 rrap11aHhm 
(l\OCaj\TaJlhm) Ke11yi rn6HFI1 3aH,)],bI acrraH ai1HaChIHa l\OHbIII 
KepceTyt T;m.ipiMHitt: a)].aMFa 6epreH Fa>Katthm MYF>KH3achr JJ,en 
6ineMi3. 
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AAaMHbIH. a5ll\~ 6acl\aH caTbICbI me (15- An-X111irnp) 6onrn1111a, 
acrrai1 caTbICbI 85-AII-npync EKeyiHin 1\aTbICbI: 85/15= 1 7 /3. GyeJii 
3, KeHiH 7 6oJia)J,bl KdMiJI caH 10, 3+7=10 OFaH I<aHTaJiaMa 7: 

{
17 

10±7= 3 

)l{ep MeH KeKTitt: I<aThIC caH,ll,aphrna Ken.n;iK. 17- An-Acpa, acrraH 
carraphI 3-bI.n;phIC yIIIKini (Macanac) (ornH l\OChIMIIIa:85-15=70-
An-MrrFpa)K). 

85±15={1~g 
OChI)J;aH 6¥pbllll lllbIFa,ll;hI: 

sin 10°10'=3/67=0,1765. 
On 6ona.n;hi: 

10*60+10=600+10=610=570+40; 
600-)l{e6paHbIJI I<aHaTbl, 10 KdMiJI CaH, 570-rraHFaM6ap.n;hIH: T}'FaH 

)KhIJihI, 40 OHhIH: rraH:rnM6apJihII\ )KaChI. 
(57* 10=(31+26)10=310+260=570). 

Oehl MeH 6ai1naHhICThI: 
91*54=4914=4304+610; 

91-cype An-illaMcH (KyH), 54-cype An-I\aMap (Ali). :0¥JI 
AphICTaH 6arr caHhI, COHhIMeH I<aTap OHhl 6i3 rrepiIIITenep caHhI 
)J,ettMi3. OtthIH: TyciHiri attThIJIFaH TepT 6¥PhIIIII\a TepT 6enrini 

. . . 
rrep1II1Tenep.n;1tt: arraphIH caH)J;hII\ MgmMeH l\ORMhI3: 

A=246- )l{e6pai1hrn, 
I>= 111- MrrKarrn, 
)!{=382- Hcpaqrnn, 
.IJ:=3 l 8- Fa3parrn. 

AttThIJIFaH 6¥pbIIIITap.n;hIH: caH.n;aphrna ecenei1Mi3: 
2(A+:0)+6()K+.IJ:)=(246+ 111)+6( 382+318) = 2*157+6*700= 

714+4200= 4914= 91 *54. 
:0¥JI TaMaIIIa M)'F)KH3a!? 
.IJ:gJI ochI g.n;ic 6otthIHIIIa xanmpanap caHhIH IIIhIFapaMhI3: 

A=23 l- A6y oaKip 
:0 = 661- FacMaH 
)l{ = ll 0- F anrr 
.n:= 310- FOMblp 
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2( A+n) +6 ( )f{+)JJ = 2( 231+661)=6( 110+310) = 2*892+6*420= 
1784+ 2520= 4304 

Oehl caHra rraH:rnM6aphlMhl3,IJ,hlH; ai1ThIJIFaH caH.z:i;aphIH l\OCaMhl3. 
(570+40-610) 6ona,IJ,hl Tel{ Aph1crnH6arr caHhIHa - rrepinuenep 
caHhIHa. OH:narr 1<,apaH;hI3 TepT xanmpatthI Tel{ ¥CTaraH )KOn 
.I:i:¥PbIC. 

f anaMHhll{ rn6Hrn 6ip Chlphl eKi 6acK,hllllTa, 5IFHH 15 )!{;me 85 
cype a.ii:rraphrn,IJ,a 6epinreH. 

15-An-Xmimp----- IJcr..r 31+8+3+200= 242 
85- An-Bpj')K----- IJ'-,-l.JJC:::= 31 +2+200+613= 242 

Oehl eKi ce3.z:i;ig caH,IJ,hIK, M::m.z:i;epi 6ip.z:i;eH:. l>¥JI 6ip onap 2*11 2 

(ll'J2)2= 242 ">K¥JI.z:i;hn (KyH) ece6iH.z:i;eri )KhIJI T;;iyniK caHhIHhll{ 
6enllleriHe enllleM,IJ,ec: 365,242= 365+242*10_3 

M¥Hbll{ 6yTiH caHhIHaH 

365 =7361731=49-9= 40 
5 37 

AH: ece6i (K,aMapH) )KhIJI,IJ,hIH; T;;iyniK caHhI 354, 360. 0HhIH; 6yTiHi 
354= 59*6 6enllleri llleg6ep. 

Oehl eKi ecerrTiH; M¥lllenepiH l\OCaMhI3: 
365,242+354, 360= 719, 602 

BYTiHHeH lllhIFa,IJ,hr; 
719+ 11 = 365,242 + 364,758. 

XanhrK.=t:JtJ ( )KapaTK,aH) caHhI. 
EenllleK caHhr 19- cypeHiH; )Kanrrh1 )KHhlH caHhIHa emneM.z:i;ec: 

19+290+ 195+98= 602 
0Hhr 6hmaH: )Ka3aMhI3. (6·"'16)2+(11"2)2 = 602 
0HaH lllhIFaThlH TiK 6~hilll: 39°24'+50°36'+90°= 180° 
EcKepry: 39°24'*2- 25 48'= 53°= 3180' 
EH.z:i;i me -An-XH)KHP )K;;lHe An- Epy)K ce3iHe opancaI<, onap.z:i;hltt; 

6ip.z:i;eH: ;;ipirrTepiH lllhIFaphIII TaCTaFaH,IJ,a K,aJia,IJ,hI: X( c= 8)..... 6y 
(2+6) = 8 

Tacrn-)Kep.ne (An- XH)l{Hp.z:i;a) 6ip T¥Tac ( paTI<a, )K¥JI,IJ,hI3 3aThIH,IJ,a 
( KSKTe ) onap eKi 6eneK 6onrnH ( 2+6= 8) 

E¥JI ce2i3 mu~ 3Glfbl, A6ai1 3att;hI - rn6HFaT 3aH.hI. 
0Hhl TeKllle ( K,ar6a ) epHeri apK,aJihl Tycittyre 6ona.nh1 ( 13-

cyperri 1<,apaH;h13). OH.na oprn.narh1 )KeTey. 0HhIH; oprnchIH,IJ,a epKelll 
( 23). 
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):(eMeK eKi, eKi we1-i,6ep 1 + l = 2 6+6= 12 

{
14 

12±2= 10; 

5- epKelll- 3eHHT (wi'W= 500) 23 - Ha;:i:Hp.[1160=ubl,?.J] 
.6¥Jiap;:i:hr MarHHT TiciHil-l, eKi 6achr ceKiJI;:i:i K,apay KepeK. f aJiaMH 

MarnachI 6¥Jiap TeMip I\a3hIK,Thil-l, eKi 6acbr ( 2- cypeT). KirnKeHe 
MaFtta;:i:a aJICaK,, OJI aTOM I\¥pbIJihlChIHJJ:a. 3JieKTpOH K,a6aThl JKaJIIIhl 
aJIFaH)la 8 6oJica OHhil-l, irnKi T¥PaK.ThI K.a6aTrnanaphI 2- JK:rne 6 ( S= 
2, p =6) ( 9- cyperri K,apal-l,h13). 

EiJiiKTi KiH)liK MaFttachrn;:i:a aJicaK, OHhil-l, 6acrnphI -¥IllhffhI -
IIOJIIOC, apa6wa aTbI I\¥T6 - c.:;.b'-:-J= 111, aJI- .K.¥T6 = 111+31 = 142~ 
71*2 

_E\oc Ke3 - ~- JK¥6att:- ){(ay3a - Cytt6ine ( EHKern) HeMece 71 *4= 
284 

f yrnpa;:i: -AHK.bI3 - <l>apa6. 
9pKern cypettil-l, 6achrn;:i:aFhI M¥K.arrarnT A+JI+M= 1+30+40=71 

OChI MaFhrnaaa 6oJica KepeK. OJI AnThI JKep;:i:e ( 2,3, 29,30,31,32 
cypeJiep ). AnrnrnK,hI eKeyi cytt6iJie 6oJica ( 142= 71 *2}, KeH:ittri 
rnpTeyi = f¥rnpa;:i:- <l>apa6 ( 71 *4= 284). Oehl cattra me- carnT 
caHhlH K,OCaMbI3. 

{ 
86 

71±15= 56 . 

AnrnrnK,hIChI an- TapaI< cype caHhI. 0Hhil-l, rnMarnaChIH Kep.uiK. 
Ett.ui ochr caHJJ:hI AphICTatt6an caHhIHa - nepirrneJiep caHbIHa 
I\OCaMbI3: 

-{5000=500*10=50*100 
491±86- 4830=161*30 

M¥HJJ:aFhI Ta~i:arna coJI aJihIHFaH eKi caH eK1 epKernneH ;:i::m 
eceJiec. 

3ett11T - caMaT ycTitt;:i:eri epKern. Cotthil-l, catthI IJ"f'W= 500. OHhI 
OH eceneceK 60Jia;:i:h1 500* 10= 5000= 91*54+86 HeMece "I\" 
cypeMeH 6att:JiaHhICThI: 50*100 EKittrni catt 4830= 161 *30; 161 
acThIHJJ:aFhI tta.u11p JKeTi catthr. 7( 20+26) ( 13- cypeT( . .6¥JI catt 
OThI3 6an eceJieHreH. AH:ThIJIFaH 5000 catthIH xanu¢anap catthIMeH 
6ai1:JiaHbICThI :IKa3aMhl3: 
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4304+696=5000=4304+348*2=4304+29*24=4304+116*6 

348- III¥f'Jia - Myxapal\ (f'C.Jj) - HypM¥XaMe.n:. 

29- WomrnH MeTaJibI MbIC, rrai1FaM6ap :lK¥Jl,llbl3bI. 116-ycTiH.n:e 

(tJ'-:?tl= 116) HeMece Ha.n:11pre eceJiec: ub'-?r 1160= 116* 10 

OH:Jiarr I\apapcb13!? :0¥JI M;}CeJieHitt: :IKaJIFaCbI Tac Kirnrrrn 

TAC KITAII 

J\¥paH.n:a 15- cype Arr- Xm1rnp ( Tac ) aTaJIYbI, OHhIH: ya.l\hIT -

carnT eJIIIIeM 60Jiyb1: ( 15*24= 360), OJI caFaTThIH: Att.UbIH: :1KapaJiyh1 

MeH 6ai1:JiaHbICTbI attTbIJIYbI (54- cype, 1-2 a.si:T) FaJiaM CbipbIHbIH; 
. . 

TaMaIIIa .l\¥PhIJihIC epHerrn KepceTe.n:i. 

CoJiapMeH !\amp :IK;}He cornH 6ai1:.'!aHbICTbI coJI cype.n:e: "8J16emme 

6i3 casaH l)atlma.Jla.Ma.Jlbl :J1CemiHi :JFCaHe ¥llbl K.¥PaHObl 6epoiK" (87-

a.si:T) 6yKiJI .nyHtte :1K¥M6aFblH eJieCTeTe,lli. 0ChlHhIH: 83i Tac KiTarr 

MarnacbIH 6epeAi. K;ai1:TaJiaHMbIIII)KeTi car6a MeH aJI- MacaHttH;( (..}"'-:-lt I 

f"U IJ< .. '.:..ill.x.S) I\¥patt)l,a, Kepirr OTbipCbI3.IJ,ap, )KaJIIIbI Typ.ue, Kell; Marna.n:a 

6epiJireH. OtthI I1cJiaM FaJiaM)l,aphI Ke6ittece HaMa3.n:a I\attrnJiaHhIII 

OI\hIJiaThIH )KeTi a.sITTbI tjlaTttxa cypeci .nerr aJia.IJ,hI. OJI .IJ,¥PhIC, ce6e6i 

J\¥paHHhIH; 6eT aIIIap 6ac cypeci coJI I\¥patt.n:a attThIJiaThIH 6apJihII\ 

rnpayJiap,llhI iIIIiHc aJIFaH. 0HhI KiTaIIThIH: KiJITi, I\¥paHHhIH: Heri3i, 

rny6aHhIH: ymici .uerr 6iJie.ui. 

CornH 6ai1:JiaHhICThI, coHhIMeH - I\aTap OJI I\aHTaJiaHMhIIII )KeTiHi 

)l(eTi xaT KeK, )l(eTi )l(ep, )KeTi T;}yJiiK .uereH ceKiJI.ui Ta611rnT 

.uymi:eciHe Kett: I\OJI.IJ,aHyrn 6oJia.IJ,hI. 

)l{eTi )K;}He )l<ypeK .nereH apa6wa ce3.n:ep.n:iH; caH,llhII\ M;}H,llep1 

6ip.nei1: eKeHi 6eJiriJii. 

C116r = I\aJia6=i..>"yt= jJy132= 12*11 
A.si:TThIH; eKimni c83iMeH(f"U=90) I\OCaMhI3. 

132+90= 222- MHcacp (luU"""k...A) FaJiaMaTThl )KypeK COJI. 

Y wimni ce3 I\arhaJiaHMhnn: 

31+601 = 632= 79*8 = 79( 2+6) 

79- aJIThIH, OJI 15- )!(;:)He 85 cypeJiepitt.ne, (me Kirn6hIH,lla 

)l(a3bIJIFaH) attThIJIFaH. OJI Tdri:ipittitt: FaJiaM,llhI )KaphIJII\aFaH ceri3 

)l(aHHaTbI. 
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222+632= 854=618+236; 

618- an- paxMaH an- paxHM, 236- KyH cpall:a KYH (dlu ~d!JL.J), 6orr 
-)le)li, 6orr)lhl. Bipre 6epinreH ¥JihI Kirnn- An- K,¥paH OChI eKeyiHiH; 
opTachIH)la: An- J\¥patt= 382=\J~)LJ= 31+351 

~FHH, 236+382= 618. 
AE:>K,IJ: caHbIHhIH; rneri 382+618=1000 Amrcp 
TaF)lhip Kirn6b1 Tal\Ta rncrn 6orrca nayx Maxcpy3JJC !"Cw _,.l:., OHhIH; 

caH)lhIK, M;}Hi 44+ l 034= 1078 
0CbIFaH K,OCaJihIK, K,all:TanaMa caHblH: 

{ 
1932=161 *12 

1078±854= 224=56*4=7*32 

0¥-JI TeKrneHiH;-K,aF6aHhIH;K0pitteTiH, KepiH6eihiHHOK,arraphIMeH 
6aH:rraHhICThI ( 13- cypeT) 

26(1+26) 19(1+19) 7(20+26) 1 90 6 
-~-- + =35 =1 +1 1 

2 2 2 

EyKin rnnaM rnpHXhIH Tan)lay K,On)laH KenMeH)li. . Oehl 
aHTbIJIFaH)laprn cyH:ettin 031Ml3)liH; TapHbIXhlMbl3)laH IllhlH)lhIK, 
13,llen K,apanhII\. 

AH:TbIJIFaH 1932 catt K,a3aK, xanK,hrna K,apanhI )KbIJI 6onFaH. A6aH: 
eKi armTK,a ¥IllI>IparnH. Con caHFa A6ai1 caHI>IH K,ocaMhl3: 

{ 
2610=29*90 

1932±678= 1254=19*66=38*33=114*11 

0HaH IllhIFa)lhI: 15*348= 2610*2= 290*18= 5220 
M\':tt.ll.a 348- M¥XapaK, - Ill¥FJia. 
T;}H;ipi H¥PhIHhIH; Ill¥FJiaCbIHa me Ta TaJIK,aH 6orrrnH FOH. Typ 

rnyh!tt)la M¥:caHhIH; KepreHi. 
AnaT apThI K,aH:prrhI 6orrhm, yrrKeH 6orraMhI3. Hmna Amrnh. 
A6all: caHhIH 0Tpap cattbrna K,ocaMhl3: 

{
1485=45*3*1 l 

807±678= 129=43*3 

0ChI)laH IllbIFapaMbI3: 
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807+678* 2-1932= 231=21*11 

An- p =31 +200=23 l. )l{al\ChinhIK. 6achI, A6y EaKip Eac xanmpa 
caHhI. 

2 {
32=17+ 15 (HaMa3) 

l±l 10=5*2 

2 2 21 -11 =320=441-127 

~~ =Sin a= Sin31°36' = 0,5239 

53°8'+31°36'=84°44'· 84°44' - 54°44'= 30° 
' 104° 44 '-84° 44 '=20° 

.5¥!J eKi rnMallla caHHhll:l TeKillerrepi TaMallla: 
2 21 =441- TypaH TaChI ( 51IlIMa) 

11 2=121 :>KeTi ececi 6orra,n;b1 121 *7= 847 
Orr TeMip a,n;aMHhIH. 6errllleK carrMaFbI: 847+153= 1000 
153* 12= 1836 - rrpoTOH ........ OttaH err- <t>apa6H caHbl IllhIFa,n;bl: 

847*12= 10164. 

Orntt K.OCaMhI3: 

{ 
12000 

10164±1836= 8328=1041*8=347*24 

0Thipap MeH )l{e3K,a3FaH. 
Oehl eKi K.OHhICK,a 6ai1naHhICThI 6ip epHeK :>Ka3bIIl COHhIH. IllelllyiH 

rnpttxtt OI\HFaMeH 6ai1:rratth1cThI oibracafihII\. Orr Mhrnay: 
807+29= 836= 19*44= 209*4=38*22 

Ott TOFhI3 caHhI 6errrirri Ta6HFH rnrraMH catt. 44- on ,n;a cornH 
:>KaK.hIH: 4*11- rnpT Afi, tteMece: 

62+26=44· 
2 ' 62+26=88 

OtthIH. apThrn,n;a rnpT K:a3aK,: 209= 19* 11 ( K,a3aK,= 100+ 1+7+ 100= 
209). ,ll.eMeK, wewyi ,n;err 6orrap? 8fiTKetti; "mepmey my2eJ1 60J1ca 
me6eoezi KeReoi" ,n;erett I\a3al\ con. MyMKiH 3 8- cype caT. Eipal\ on 
attay K.OHhICK.a KerrMefi,n;i ... 
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CeiiTin 0Tb1prn1-1)],a 0Tpap caIIbI eCKe Tyce.ui, OJI 807. D¥_J1 JJ.JJI 

Ta6bIJI,Ubl. 

Arr 29- cattbI orntt I<aJiaH: 6attJia1-1b1cai:i:h1? On 29-MbIC-)Ke3 

MeTaIIhl. On )Ke31\a3Fatti:i:a 6ap. TypKicrnHHhII-1. Tattl\a33HhI fonKH 

con )Ke31\a3Fatt K.OpTrrachrnatt l\¥Hhrnrntt 6onap. On .ua Fa)Karr 

eMec. 

0Thrpap Mett )Ke31\a3FaH.D,a attl\hIH i3 l\M.Uhiprn1-1 a.uaM con 

TaH:l\a3aH 11eci 8Mip- TeMip!- .ueceK I<anaH: Kene.ui. Ocb1 oH: rypa 

KeneTiH ceKin.ni. OtthIH. ce6e6i 8Mip -TeMip 0Tpap.na h11)KpattbIH. 

807 )KblJibIH)la l\3HTbIC 6onrnH. .II:eMeK OJI Catt 0Tpap aThIMett 

Catt.nae 6onFatt. Con OK.Hmm con 3aMaHHaH ocbr Kyttre .ueH:itt 

FaJihIM.D,ap KSH.iII ay.uapMaFaH. CottbIMett !\amp con 8Mip TeMip 

e3iHiH. 6ip )KOpbIFbIHLI:a ¥ IIhI Tay.ua ()Ke31\a3FaH ay.nattbIH.Ua) 

6onhm COHhI TacI<a lllaIITbipbm 6enri KM)lbipFaH. TaMalllaCbI con, 

OCbl OK,HFaFa 6aH:nattbICTbl TapHXH - Ta6HFH ca1-1.uap.D,bIH; TaMallla 

l\aThrnacrn 6onyhl. Con I<aTbrnac illlitte 19- catthI 11 (aH:) cattbr 

Kipe.ni. Onap.D,bIH. I\a3al\ aTbI 1-1eri3.uenyi rnMallla. XaIIl\hIMhI3)lhI 

Apyal\ K,on;:i:achrn! AMHHI-J.. 

OchIFatt )KaJirnc TaFbI catt. on T¥pa1-1 TaChI 5!ll1Ma ( cdyne Tac) cattbI 

5!FHH AxMa.n l1acay116acbrn,LI.aFbI me. OtthII-1. catt,LJ.bII\ (MHttepan.LJ.bII\) 

Mdtti 441. 

OchIFatt ail:TbrnFatt MhIC - )Ke3 caHbIH l\OCaMhI3, 6ona.D,bI: 

441±29={ 470=94*5 
618*2' 

412 3 

47- KyMic catthI, on Att.LJ.hII-1. MeTanhr, on rrail:rnM6ap cypeci. 29-

MhlC lllonrratt cattbI, on rrail:rnM6ap ~,LJ.hI3bI. 

AH:Matt-lllonrratt: ail:bIH. rychrn OH.bIH.HaH, ~.LJ.hI3hIH. rycbrn 

conhIH.HaH ;:i:eretti ocbr. I1ai1rnM6apbIMhI3)lhIH. T¥PaHFa )Ki6epreH 

CdJieMi 6aTaCbI QChI ,LJ,err 6ineMi3. Oehl CdJieM,LJ,i ¥MbITl\aH xanhIK. 

arraTI<a ¥lllhrparntthI ail:Tbrna,LJ,br. Etti:i:i rypa )KOJI.D,aH a,LJ,acrrny KepeK. 

Al\hlHHbIH. C83itt ecKe anaHbII\: "TypKicmaH eCKi oyHue eci2i 80U. 
TypKicmaH ep mypiKmilt 6ecizi zou. J(acuemmi TypKicmam)au 
:J1Cepoe mywH, TypiKKe malfip 6epzeH Heci6i wu" (MaF)Katt). 

Con ttecirrTeH ett,LJ,i attbiphrnMay KepeK. 

8Mip TeMip.niH. eciMiH l\OIOFa ce6err 6onrntt ma.Myp-(w!"_u= 646) 

l\03FaJibIC .uereH C83. 
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67-cypcne 16 a51TraH. OJJ "AJIMYJiiK"- aKiM cypec1 CH. Ken 
OKb!JiaTb111 cypeJJep;i,i1-\ 6ipi. 011blll 6an::h1 ce3i "rn6apai<'' 
(Mapxa6aJib1). coJI 6oifhIHIIrn OHbl "Ta6apaK" cypeci .n:en arnifJ.J:hI. 
TaMyp cei3He reMip.n:iH; (xa.n:HJ.J:TbIH.) OH ece rypitt, 6ec xaM.[(hI 
rypitt.n:e l\OCaMbI3. EoJiaJ.J:bI: 646+ 260=646+52*5=906=151 *6. 

AJITbI epKern, tteMece yw l\OCIIal\ (Eal\apa) 302*3=906. 
Oehl cattJ.J:hI nepirnTeJiep cattbIHa l\OCaMhl3: 

J 5820=97*60 
4914±906 =14908=501 *8=167*24 

oaCl\bICbIH .A.JI-5£1\yT CaHblHa l\OCaMbl3: 

582 548={1130=113*10. 
± 34=17*2 , 

113-6ytt11att-YL.x,?lu J\¥PhIJihIC (61-cype). Ocbrnaprn 6aifJiaHbICThI 
56-cypeHi ecKe aJiaHhII\. OttbIH; rac KiTanl\a CbipT 6aiiJiaH1>1c1>1: 

{
86 

71±15= 56 

tteMece: 

{
71 

56±15 = 41 

71*2=142, 71*4=284, 

41 *2=82; 82*3=246 

(°' '\)~'\ t.Y'.J.J;, IJ.JI Jto 
31+177 

56+ 208 +96=360. 

OttaH III1>1Fa.n:1>1: 

52*4±19*8 = {208.±152 ={::0 
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52=26*2 (xaMJJ,bl), 19*2=38, 19*6=114 6emini. 

360-wel{6ep, 56-1<y11-T;-iyniK HYM(L?-'r=56). OcbI caHHbil-l aihrnJlbIK, 

ChIFJ:apbI AphICTaH 6an-Aca)l, caHbI (65= IL>"~). 

I~ 5~ 5 o .5IFHH p 6I 36-25= 11; -tr-=cos33 33' 

Oehl 56 caHhIH xanmpanap caHhma K,ocaMhI3: 

{

4360= 109*4=218*2 
4304± 56 = 4248 = 531 *8 = 236* 18 

TaMawa caHJJ,ap ycTiHricitte I\OCaMhI3 <Dapa6 catthm: 

{ 

720 = 360*2 
436±284 = 152 = 19*8 

(eKi OI\HFa). Orpap,IJ,a OTbI3 6an: 24*30=720 
AcTbIH;)l,aFbI caH)l,bI 6hmai1 

236*18+56=4248+56=4304. 

T;;)I-{ipiHiH; ;;,MipiMeH 18 MhII-{ rnnaM)l,bI 6ip KYH)l,e iK;;,He ttcnaM 

Heri3iH iKapaTK,aH. An-yal\HF cypeciH I\aJiai1 rycittyre 6ona)l,hI!? 

:0¥JI ThIM Kyp)l,eni M;;,cen. Eipep Mb!CaJI aJihIII K,apaJibII\. 

"All eHoi J1C¥ll0bl30apdwf opbu1oapb1Ha cepm emeMiH (75). Ezep 

6iJZce1foep Oll -30p cepm (76). lllbzH MaHiHoe oJZ apOaf}mbZ K¥PaH 

(77). Kimanma caf}maynbl (78) ". 
Kei1ittri 6eniMi me Kirnn MaFbIHaChIH,[(a ai1ThIIl,[(hI. Ett,IJ,i 

iK¥JI,[(hI3,[(ap,[(hII-{ opbIHJJ,aphI 3op cepT ,[(ereH a~TI\a Kenei1iK. 

Ay;:i:apManap apachmJJ,a ai1bipManap 6ap. Con yrniH OHhII-{ Tyn 

H¥CK,aCbIH KennpeM13. 

Ei3,IJ,iH: KeJITiprettiMi3 Xanmpa Amai1,[(iKi. PaT6eK Hb1catt6ai1¥JihI 

MeH Y axaH l<;a,IJ,hipxaH¥JihI ayn.apMaChIH,[(a: 
"">K.¥n;:i:hI3,[(ap T¥PFaH Kel-{icTiKneH aHT eTeMiH (75). Eine 

6incel-{,[(ep M¥HhII-{ mi ynKeH cepT eKeHi ,[(aychI3" - ,[(ereH (76). 

H.IO.KpaqKoBCKHM ayJJ,apMaCbIH)J,a: "iK¥JI,[(hI3JJ:ap,[(hII-{ 6aTaThIH 

opHbIMeH aHT eTeMiH (75). Eincel-{,[(ep OJI ¥Jihl aHT" (76) ;:i:ereH. 

K;a3al\rna ay,[(apMa;:i:a 6ipitte-6ipi )l{aK,bIH. 
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O.rrap 6ipi1-1 6ipi rnm.tl\Tb1pa;1i,1 neyre 6onaD,bL l1.Kpa'-!KOBCKHi111i11 

opb1cwa ay;_i,api\WCbIH;Ja i\laFb111a 6acl\aJiay. On Kici )K'y'JIJJ.bl3.L1ap.nb111 

6aTaTbIH opbIHJl.apbIH aJIFaH. 

faJiaM KeHICTII'lH TOJITblpFaH ~JI,L(bl3Jl.ap FaJiaMbI 03 

OpbIH)J,apbIH)J,a, 83)],eprnu-1 >KypeTiH >KOJI)J,apbIH 6¥JI>KbITIIai1 

opbIH)J,ay)J,a. M¥HbIH. 83i Tgtt.ipittiH, rn>Kattbm M¥f'>KH3acbr. CoJI 

rn>Karr rne6epJiiKrreH >KapaTI\aH .ilYHHeciH T;:itt.ipiM a.n.aM3aTI\a MeKeH 

eTKeH. Cotthr Tycittyre a)J,aMrn al\bIJI-OH, I\a6bIJieT, ce3iM 6epreH. 

I1cJiaMHbIH, FbIJlbIMH )J,iH eKeHiHe, FbIJibIMHbIH, 30p rrapbI3 eKeHiHe 

ocbIHbIH. e3i )J,;:iJieJI. CornH c;:ii1Kec 6¥JI KYH.ile ocbr caJia)J,a FbIJibIMH 

i3)J,ettic, rn6hrc KYH cattbIH )J,aMy)J,a. 

Mbrca11 KeJITipeMi3. 

AH-Ya~ )J,ereH ceJ.n.i I\a3al\rna OI\HFa )],err aJibIII f\apaJibII\. Ee11ri11i 

6oJirnH 6ip ic OJI OI\HFa. OttbI ecTe I\aJI)J,brpy yrniH, oi1rn cal\TaY 

yrniH ornH 6eJiri opttary KepeK. OJI 6eJiri >KaF)J,attbIHa I\apa:H gPTYPJii 

6oJIMal\. MbrcaJibI 8Mip TeMip ¥JibI rny)J,a 6oJIFaH)J,a TaCTaH o6a 

I\aJiaTbm, ornH >Ka3Y - rntt.6a >Ka3)J,bip.ilbL D¥JI COHhrMeH 6eJiriJii 

OI\IIFaHbIH. 6e11rici 6oJI)J,bL Orntt 6¥bipbIJibIII TOI\Tarr, I\apay KepeK, 

Kepy KepeK, OI\Y KepeK. Mitte, ci3re TaCTaH CaJIFaH o6a, 6¥pbilll, 

f\apayhIJI, I\OpFaH I\al\rra, Tatt.6a, >Ka3bIJIFaH KiTarr. 

f aJiaMHbIH, yJIKeH K8JieMitt.ne aJIFatt.na acrraH f\¥PbIJibICbI, 

>K¥JI)J,bl3)J,ap opHbI COJI >KapaTl\aH T;:itt.ipiHiH, XHKMeTi, OI\HFaCbI 

- Fa>KatthIII f\¥PblJibICbI, OHhIH, Cblpbl I\¥paH)J,a )Ka3bIJIFaH. ap6ip 

acrraH lllhipaFhI coJI ¥JibI KiTaIIThIH. ;:iprri, 6eJirici, Tatt.6achr, caHaTbI 

MaFbrnachrn)J,a .uerr 6iJieMi3. 

J<.¥paH)J,bI acrraH Kirn6bIHhIH. 6ei1tteci )],err 1<,apattThIH I\aFH.D;aHbI 

OCbI MaFbIHa)J,a ¥FaMbI3. MhICaJibI 6-cype)J,e 6hma:H .uereu: ")Ka3y)J,a 

elll tt;:ipce)J,eH rreH)J,e eTrre)J,iK" (38 a}{T). 

("Ma <PapaTHa <PH arr-KHT6H MHH rnaHHH"). 0CbIMeH 6ai1:JiaHhICTbl 

2-cypeTTi eCKe any KepeK. OrnH 6a:HJiaHbICThI 6ac{\arraphIH Kapay 

KepeK. Oehl MaFbIHa)J,aH aJihIII I\aparnH)J,a 56- A.n-YaI<:HF >K;:itte 85-

AJI-npy>K cypeJiepi Marhrnarrac KeJie)J,i: AJI-npy>K 6ett 15-arr-XmKHp 

6attJiaHbICThI eKeHi ai1ThIJI)J,hr. Orntt eKiHllli >KaFbIHaH 56-cype TaFbI 
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eKi cypere 6ai1naHhICThI. Onap 2-An-EaKapa )KJHe 96- An-FanaK. 
CaHaT )KaFhIJ-raH OHhI 6brnai1 ecKe aJiai1hIK: 

56+15=71, 
56+40=96; 
71 =A+ J1+M=Arr+M==3 l +40 

EKimni cype.neH, 40-rraifrnM6ap caHbI. CarrhICTbipbm I<:apar:rbII\: 
Arr-XmK11p==Arr-Epy>K - 242 

AJI-yal\HF ........... 208 

{ 
450==45*10 

Onap.naH: 242±208 == 34 == 17*2 

Oifnarr K.aprracaH:bI3 eKeyi .ne 6errrini caH.IJ;ap: 45-.A,uaM. 0HhIH: 
aHHaJihIK CbIH:apbI Arr-K,aMap (Ali) caHbI 54. Orrap.n;aH IIIhIFa.ZJ:bI: 

{ 
99==9*11 

54±45 == 9 == 3 *3 

ap.naI<TbI arrap caH.nap.nhr ( ecM11 aFJaM). Orrap.naH TlK 6¥PhIIII 
YIIIKIJI: 

~~ == 25-16 == 9 

52 == 42+32 

hlzlphIC yIIIKirri-rw~. Aii aiiHa, A.n;aM oii! 450 caHbIH K.OCaMbI3 
6ac 6aTa caH1>rna: 

{ 
1236 == 618*2 

786±450 == 336 == 48*7 ; 

0HaH ::iyrr11e yrnKirr caHbI >K::lHe K.aiirnrraHrnH >KeTi XM (u) 
IIIhIFa,ZJ;bI. An-h<J,pMbIC hlupbrc >K¥JIJJ:bI3 aThI IIIhIFa,n:hI. An-hapMic 
1000+786+450==2236== * 1000 (5-cyperri K.apai-i:nn). EKiHIIIi catt 
34==17*2 afilnIJIFaH 17-cype- Arr-Acpa acrraH carrapbr-farraMH caipap. 
Ocbrnap.naH IIIbIFaTbIH ecernep.ni ecKe aJiaHhII\: 54*34==1836==mnr 
TipoTOH caHbI: 45*34==1530== 153* 10 0HaH IIIbIFa,ZJ;br: 153* 12= 1836 
,[(~MeK 6*45==5*54==270 HeMece 45*6+54*5=540==108*5 I1eIIIeHe
>K¥JIJJ:bI3 TeK ... 

AcrraH caHbI 6ec ( epKeIII) 
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A:w:-.1 caHbI aJITbI (II1CI{6cp). 
13-cypeni Kapa1~bn. f aJiaM11 a,a:aM caHbIJ-Ia MyxaMMa.n. pacyJI 

AnJiah caHbIH l\OCaMI>I3: 

54 4 {
904 = 113*8 

4 ± 50 = 4 

l l 3-6ymrnH '-:-l~IU--J\¥pbIJII>Ic.11cJiaM yll1iHrn6aH.n.acI>rn a51H6ai1, 
6cpiK KypecKeH,n;epre ce2i3 6euiw ecizi aiub1~ .n.ereH muapaT .n;en 
6ineMi3. PacI>rn Annah 6ine.ui. 

96-cype.n;e aJIFaill:l\hI 6ec a51T cl{ aJIFailll\hI KenreH ;}Mip. CoHhIH 
illliH.n;e CH 6aCI\bl - 6ipiHll1i a51T: "AK.pa! -3021-:;) - " "OK,bI" (K,apa
Kep-OK,bI). 

OcI>I ce3 epKern cype caHaThIHa Tel{: oaK,apa= 151 *2=302 
'-:-l-:;y:2+ 100+ 200=302. 

OchI caH,n;hr ai1ThIJIFaH 450 caHhIHa K,ocaMhI3: 

-{756=47*12 = 94*6 
450±302 - 148 = 37*4 

47-cype ITai1rnM6ap cypeci, KyMic-Ai1 Mernnhr. Oi1nan 
K,apacal{bI3 K,aF6arn KcJiin COFa.D;hI. COJr caH.UhI M¥XaMMa.n. pacyn 
Amrnh caHhrna K,occaK. illhIFa.D;hI: 

{
756=54*14 = 108*7 

454±302 = 152 = 19*8 = 38*4 ; 

54- An-K,aMap. OH rnpTiHeH TOJIFaH Ai1. K,aihanaHrnH )l(eTi (7) 
xaK, (108) )l(OJihI. 19 attThIJI.D;hI. 38-ca.n; u-=90. :>I\¥MaK, OHhIH aH 
cattbI: 88=62+26, 47-cype.n;e aH caHhI 38. AtthipMaChI: 88-38=50. 
OJI K, (-:;=100). Cypeci. 

E¥J!ap Tepe!{ TaJI,n;ay.n;I>I KepeK CTe,n;i. 
Ai1rni1I>1K,: 90+100=190=19*10=38*5- rnJiaMH caH. 
EKiHllli An-Eaxapa cypec1HII{ )KaJIDhI )l(lfhIH caHhI: 

2+333+71+286=692. 
0CbI caH,D;hI 6bIJiai1 )!<a3aMhI3: 

692*2=880+284+220=1384. 
M¥H.n;a: 

(62+26) 10+71*4+110*2 =2.2+ 333*2+71 *2+286*2; 
284- <l>apa6 caHI>I, 220- OHhII{ .n;ochr, 62+26=88 T¥PaH cattI>r, 

666=642+26 I\OC TCMip ... 286*2=26*22=52*1 l (xaM,D;bI-Aii CaHbI) 
=572. C;)JI bIK,illaMJJ;aJibII\: 

4+666=670; 71 *4-71 *2=71 *2=142; 
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670+142+572=1384=692*2=670+714=670+102*7=670+34*21 
11eMece 

{
1384 = 692*2 

714±670 = 44 = 4*11 

Ochr,n:aH TiK 6¥phrrn ymKin 6ona,n:hr: 

670 0 ' 
714 = eos20 13 . 

Eona,n:hr: 20°18'*2=40°26'. 

OHa~o026'±26°34'= 670~i~~g:=4020, 53°8' 13°52'=67°00'; 

67- eKi )l(OJI ,n:;:in lllhIFa,n:hI. E¥JI TaMarna eaH: 

1
761 0 
67 = 49-39 = 13; 6 =cos a= 0,857 .... =cos 31 ; 

31*60=1860=620*3; Y w Aphre T¥paH eaHhI. 8tt:riMe )l(anrnehr 
TepT Te rnpT. 

T0PTTET0PT 

"l\hrphrl\" .n;ereH I\ae11erri eaH rnprritt: K;}MiJI ,n:;:ipe)l(eei 6onhm 
rn6brna,n:h1. "TepTey Tyren 6onea rn6e.n;eri Kene.n;i" .n;di.n;i }\a3al\ 
MaTeni. AJIThI rnaprnhr,n:aH rnpT 6¥phIII1TaH T¥PaThIH TeKwe-l\aF6a 
6apnhII\ 6eH:ttenep,n:itt; arnehr eKettiH 6ineMi3. l\biphII\ ,n:ereH eaH,D;hI 
yrn MaFhrna.n:a aneal\ 444 6ona.n;h1: 4+40+400. Kirni a6)1(,n: 6oi1hrnrna 
40 6ona,n:hI 4, eKittwi ee3 aThI ( 40), ywittwi "I\hiphII\" ,n:erett e03,n:itt; 
AE)K)J, eee6i I\= 100, p=200, I\= 100, 6ona,n:hl: 400. 

Oehl 6otthrnrna rnnr 6ip TepT TiK eattaT I\OeaMhI3, 6ona,ll,hI: 
4444. Oehr eatttthm 6ip TaMawa MaFhrnaebr on nepinITenep )l(;:itte 
xanmpanap eatthrMeH 6aH:naHhrca,ll,hI: 

4914-47Q=4444=4304+ l 14=1111 *4. 

OebI M;:ieenere apttan 34-eypeT )l(aean.n;hl. Con eyperru-{ 
aeTbIH,[J,a OH, )l(aFhIH,ll,a T0Fbl3 OpbIH,ll,bl, wapIIIbl eaJibIIT eoFaH 
I\blpbll\Thll-1, (rnprri1-1,) eaHaTThll\ 6eH:HeciH )l(a3,D;bIK TepT 6¥PhIIIITa: 
4+40+400+4000=4444. AE)K)J, ece6i ~.n:iciMett, .n:=4, M=40, m=400. 
OtthIH; OH )l(aFbIJI,ll,hI T¥paH I\al\nachIH,ll,aFhI 2 )!(~He 6 ca11.n:apb1 .n:a 
eon :-i.n;ic nett KepeeTine.n;i. 
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TepT Te TepT (., " 1 Ir 
~ s.9 '-;J J 

4+4+4+4=42=16; 16
2

=256. "1836 = 4285; -{Jlli = 33,32; 
ms= 26 92· -2*264 = 330· 548 = 

' '4 ' 

4914-470= { 
4304+140= 4444=1111*4=4304+444-19*16; 

40±7=~4;=3*11;40*7=280;470+140=570+40=610; 
47 { 860 

33±14= 19; (570-40)*(470-140) =530±330= 200; 

444:52*~=r~~8 _348+ 33~?~6 . 206+ 2oo+ 132+ 140+ 108=678+ 108= 786 
444 304- \ 140' 53±47~16 ' 

38°56'=J9°28' *2· ~8°56'+6° 4 '=45°· 38°56'*3/2=24°24'+34° 
5-34=1 l · 340*6· J6D52'-10o52'=260.' 
748+348~548*2~137*8· ' 63°20'*3=190°=19*10 

' 04+56=360=12*30; 150+56=206; 12*11=132;400o+444=4444; 

4304±304= f 6°8;~g* 18
; 109°28' *3= 328°24'; 

j_35?9 48' 
328°24'-±:24°24't'0.;u ; 19*16; 360°-352°48'=7°12'=432=108*4 

360°-352°48'=7°12'=432=108*4; 37* 12=444=[86]; 

{ 
94 

57±37 = 20; 
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nip TaMawa 1-1;:ipce aHTbIJIFaH 4444=4* 1111 CaH MeH npOTOH 

caHb!H CaJ1blCTbipy: 

{
6280 

4444±1836= 2608 ; 

.D¥JI ca1-1,I1,ap,I1,a1-1 Kerr MaFhIHa anyrn 6ona,IJ,hI. .Dip Mhrcan: 

6280-4304=2976=6248. 

62 84 
Keiii1-1ri eKeyi 6ip,IJ,eii K:aHTaJiaMa ca1-1: 26 48 . 

.D¥JI perreri M::icene1-1i Keiii1-1re K:aJI,IJ,hrpa T¥IJhIIT eKi caHHhIH, 

6¥PhIWThII\ K:aTbIChIH K:apaiibII\. 1111+725= 1836. Ocbr yw 

ca1-11-1a1-1 TiK 6:¥pbIIll YillKi11 CbI3aMhI3. OttbIH, )l(al\Taphr ChI3hII\TapbI 

6ona,IJ,hr: l 836=42,85
0 

1111 =33,32, 725=26,92; 6¥PbIII1Taphr: 

38°56'+51°4'+90°=180. 0Cbl 6¥pblll1Tap TeKwe1-1i1-1, (l\aF6aHhIH,) 

opTaJihII\ 6¥pbIWhn-ia enweM,nec: 109°28'=90°+ 19°28'. 
38°56'=19°28'*2. TaFhI 6ip I\hl3bII\ eptteK: 38°56/+6°4/=45° 
M¥H,IJ,a: 6° 4' 6¥phrw Me11,I1,ip KaJICHT (CaC03) KpHCTaJI,IJ,hIH, 

(Map)l(aHHhIH.) c::iyne1-1i eKire ai1b1py 6¥pbIWhI. H::i3iK 3eprrey,IJ,eH 

rn6hmrn1-1 TaMawa T¥Pal\TbI enweM. Corn1-1 I\OChIJ1FaH,IJ,a Ille1-1,6ep 
6¥phrw IllhIFa,IJ,hr: 8(38°56'+6°4 ') =311°28'+48°32'=360°. Orn1-1 

)l(aJirnn TaFbI 6ip TiK 6¥pblll1Tbl ywKiJI caJI,IJ,hll\. 0HhIH, 6¥pblll1Tapbr: 

24°24'+65°36'+90°=180°. EKi 6¥pbIWThI I\OCaMbI3 ,IJ,a, OHhl ywKe 

Ke6eiiTeMi3, 6ona,IJ,hr: 3(38°56'+24°24')=63°20'*3=190°. On 

6¥phrwrnp,IJ,hIH, e3 apa 6ai1naHhICbI: 38°56/*3/2=24°24/+340. 01-1a1-1 

illhIFa,IJ,bI: 

{
79 

45±34= 11 

Apa ~ChIHhIH, iwKi 6e11iMweci TeKilleJiiK Ylll poM6bI,IJ,rnH 

(MyI<arrarnT) ~panrn1-1, 51FHI1: 109°28'*3=328°24'. Ocbr,IJ,aH 

IllhIFa,IJ,bI: 

{ 
352°48' 

328°24 '±24°24 '= 304000' 

AJIFaWI\bIChI. Ille1-1,6epre )l(erneii,IJ,i 7°12'=432=54*8=108*4 
Keiii1-1rici: 19* l 6=304. EKeyi ,IJ,e rnMawa ca1-1,I1,ap. E¥FaH 56 6¥PbIIll 

I\OCCal\ 6ona,IJ,hI Ille1-1,6ep: 
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{
360=60*6 

3o4±54= 248=62*4; 

150+56=206. 
Eip TaMarna eaH: 

{
4608=256*18 

43o4±3o4= 4000=4444-444; 

256- H¥P eaHI>I, 
444=37* 12=rnxyJI (bIFbley-)KbIJI)KY eaHhl). 

{
94=47*2 

57±37= 20=10*2 

34-eyperre 6ipHerne TaJI.r:i;ay eaHJJ;ap 6ap. Eip TaMarna: lllomrnH 
eaHbl- A6ai1: eaHhI lli¥FJia-MyxapaI< eaHbl 348=29*12; 29-MI>Ie 
-lllomrnH MeTaJihl (3-aerraH). 12-MyrneJI eaHbI. 

EKiHrni )KaFI>IHaH llloJirraHHhIH; MY3I>IKaJibll( Mal(aMbI-HOTaebI 5/4, 
264=330. OeI>I eKeyiH I(OeaMbI3, 6oJia.r:i;hl: 

348±330={~~8 

OH:Jiarr I(apaH;bI3 A6ai1: eaHI>IHa .z:i;~JI lllbIFa.z:i;I>1. Oehl aHThIJIFaH 
eaH.z:i;ap.z:i;I>I TaJI.r:i;arr 3epTTereH 6i3.r:i;iH; 6a6aMI>I3 8JI-<Dapa611 eKeHiH 
eeTe 6oJiebIH. (IIJp~llQ'-Myxapa~, Homa eKeyi oe COJI KicioeH). ,l(eMeK 
8JI-<Dapa6HJJ;aH I(aJIFaH M11pae A6aH:rn I<OHFaH. TaFI>I 6ip TaMarna 
3aT llloJirraHHhIH; aeI>m TaebI 3YMPYJJ; (266). COHhI I(OeaJibII(. 

{ 

944=236*4 

678±266= 412=61~*2 

236+382=61~;, 
618= ±!1.....:2. 

2 ' 

382+618=1000. 
OH:narr I(apaH;bl3. 
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fanaMFa H¥PbIH mamKaH Kym-IiH xa6apwbICbI Tm~ lllomrnHbI 

MeH 6ai1JiaHbICTbl K:aHµ,ai1 TaMawa epucKTep 6ap. 

OJI lllomrnHHhIH; caycaFhI C¥l\I\OJI. 0HbIH: eKi opHbI: OH )K3I\Ta 

eKimni MyIIIerr CHbip-Cdyip; corr )K3I\Ta )KeTimni MyIIIerr :>KbIJII\hI. 

OrnH C;)HKec apa6IIIa 351 ThI MH3aH (r-c,?)0=108) (Tapa3b1). 

MH3aHHhIH: caHbI r<:oc AH: (Arr-1\aMap) caH 54x2=108 xar<:ThIH; 

C3Hbl. 

Oehl xar<:ThIH: caHbIH-illorrrraHHhIH: )K;)He A6aH:,n;bIH; caHbIHa 

l\OCaJihII\, 6orra,n;b1: 

{
786 

678± 108= 570 

EipiHIIIi 6ac 6arn caHbI (EHcCMHJIH Arrrrah aJI-paxMaH aJI-paxHM), 

eKiHIIIi Arr-xa,n;H,n; (TeMip) OH ece: 

57x 1O=19x30, 6errrirri 19 OH TOFbI3, OJI 3HTbIJIFaH 6ac 6aTaHbIH; 

;)plII C3Hbl. 

,[(eMeK lllorrrraHMeH 6aH:rraHbICThI 6ac 6aTaHhIH: eKi yYpi 6ip.r:i;eH: 

T¥P: (19 .... 786). 

M¥HA3FhI 30 (19x30=570) IIIett:6ep caHhI, aH: T;)yJiiK caHhI: 

30xl2=360. OJI 83i eTe TepeH; M3FHaJibl, 8HTKeHi 6ip aH: yal\hIT iIIIiH 

acrraH,n;aFbI AH:,n;hIH: (Arr-1\aMap,n;hIH:) l\aH: ~AhI3.LJ;ap apacbrn,n;a 

6orryhr eTe M¥I\HaT 6aI<hrnay.ua 6orrrnH H;)pce. CornH 6aH:rraHbICThI 

6i3.r:i;itt: xarrhII\ThIH: "OTpap,n;bI OTbI3 6arr" .r:i;ereHiH 0Thipap.r:i;a dp 
KYHAe AH:rn apHaJIFaH 6aK:hrnay - K:aI<rra 6ap .r:i;err 6irry KepeK. 

"Ea6Tap 6a6hr AphICTaH6arr" KyH,n;i 6aI<hrnay 6orrca, 0Tbl3 6arr 

0Tpap AH:,n;hI 6ar<:hrnay.r:i;a 6orrrnH. 

n¥JI apa.r:i;a AH: MeH lllorrrraH )K3JIFaCI\aH. n¥JI eKeyi .r:i;e 6i3.r:i:itt: 

llcrraM 6errrirrepi 6orrhm rn6h1rra,n:h1. Orrap,n;hIH: )K3JIFaChI 54*2=108 

xar<: caHbI. 

EKiHIIIi )K3Fhif!3H 570 )KbIJI ITaH:rnM6ap,n;hIH: AYHHereH KerrreH 

)KbIJihI (Mayrrhr,n:). Orr xaK: )KOJihIH rraIII eTKeH, ~FHH TaH; lllorrrraHbI 

OHbIH; xa6apIIIb1ChI: 570+ 108=678. 

0CbIF3H 6aH:rraHbICTbl T3Fbl 6ip Fa)K3II MbICaJI. 

TyrnH )KbIJI caHbIHa xaM.LJ;bI (u..i 52) caHhIH r<:ocaMbI3: 

'{ 622 570±52
= 518=259*2 
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(622-hmKpa C3Hbl, 259-YI6palrnM Callbl) 
HcJiaMHblH 1Khu16ach1 6oJJFaH lurn~pa )KhIJJbJHa aJ TOl\Tanaiihll\. Aii 

liCJJaMHbIH, 6ac 6enrici 6oJJFaHJJ.a OHbIH, opHbI-yH: 4-MyllleJJ K,o51H, 
apa6wa An-CaparnH (iJc.Y _}:,lu=3 l + 320=35 l) llla51H. llla51HJJ.bI 
K,bIIIll\alll )].err Te aTaHJJ.bI. T¥paH 1<,a1<,rracbIHJJ.aFbI ApbrcrnH6arr, 
K,bIIIll\aW 6arr Teri Kytt MeH AttJJ.hIH ophIHJJ.apbr. 

Ocbr An-CapaTaH 6enJJ.eyi )Kep 6eTiHiH, bICTbII\ )K:me l\OH,bip 
canl\bIH rneH,6epnepittiH, )Kiri 6oJibm cattanaJJ.hI. OJI )Kep rnapbIHbIH, 
ai1:HaJ1bIC KiHJJ.iri KyH )KOJibI )Ka3bIFbrna TiK eMec 63°33' HeMece 
23°2T 6¥pbIIIlTbll\ IllaJibICTbIFbIHa 6aH:JiaHbICTbl. 0HbIH, FbIJibIM 

. TiJiiHJJ.e MyJJ.ap An-CapaT-Caparntt (llla51tt-K,o~rn) )J.aH,FbIJibI 
JJ.eHJJ.i.(i .. .il_) IJU" _}:,lu). Att.l{bIH, ocbr .n:aH,FbIJibIH Ilai1rnM6apbIMbI3 
h11)Kpa carrapbIH.JJ.a 6acbm eTKeH (MeKKe eHJJ.iri 21 ° lllaMaCbI, 
Me.JJ.HHe ett.n:iri 25° rnaMa.n:a. AQaCbIHJ{a Caparntt (K,mrn) ett.n:iri 

0 ' 26(1+26) 23 27, AJI-CaparnH 351=39*9= =27*13. n¥JI TaMarna 
2 

ecerr Ma3M¥HbIH 13-cyperreH l\apaH,bI3. 
OcbIJrnpMeH 6ai1:JiattbICTbI 6ip a51TTbI ecKe aJiaHbII\ (56-cypeJJ.eH). 
"All eHdi JK¥J1db13dapdbllj opblHdapblHa cepm emeMiH (75). Ezep 

6ilzce11oep OJI 3op cepm (76) . 
.jJl i.jU"I"' <-,-ii' _ii .3t IJuc.J? (VD) 
Jli.Jo J.3c.Yi"' JJ wt Jr Ju tJ;.c.?1"' (Vi) 

M¥HbIH, e3i FbIJibIMH HcnaMHbIH, ¥JibI Tiperi. M¥tt.n:a A1<,caM (i.3c.Y!"') 
cepT, aHT ery. ~JJ.bI3JJ.apJJ.bIH, opHbIH, acrraHJJ.bII\ 1<,anrrbIH 6iJiy, 
onapJJ.bII{ l\03FMbIC 3aH,bIH 3epmmey 6apJibll). BblllblMHbllf 6acbz. 

EinceH,JJ.ep JJ.e COHhI yM:peH, TaFJibIM an, ei1:TKeHi dn-<Papa611 ce3i 
MeH, Ta6HFaT MaT6yrnT, 51FHl1 Ta611FaT 6acrra opbIHbI, FhlJibIM-6iniM 
any.JJ.bIH, Ke3i, Kirn6br. 

illonrraHHbIH, eKiHrni opbIHbI eKiHwi Mywen CHbip Cdyip (E¥1\a) 
JJ.eJJ.iK. OttbIH, caHbI ~ Jr706. 

OcbI caHFa WonrraH - 3yhpa (j0 _Jo=212) caHhIH 1<,ocaMbI3: 

{
918 

706±212= 494 

AJJJJ.bIH,FbIChIH rrporntt canMaFbIHbIH, )KapThICbI: 918*2= 1836. 
KeM:ittriciH oM:nacy KepeK. EdnKH on 6bmai1: 6onap. 
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26*11+26*8=286+208=26*19=494=52*38. 

OH TOFhI3 peT TeMip TeK }\ar6a caHI>I. XaM,n:hl .n:a 6on, llll>IH,l{hIK. 
)!{OJI. 

Oc1>1 oH:napMeH 6aH:natt1>1cT1>1 56- An-YaK.Iff cypecittitt: )l{HhIH 
cattbrna Ke3 canaHbIK.: 

31+177 
56+ 208 +96=360 

){0µI,n:1>13 op1>rn,n:apI>1 ranaMH lllett;6ep,n:e. OtthI MhIHa ryp.n:e 
)l{a3aJihIK,. 

208+(96+56) =208+ 152=52*4+ 19*8=8(26+ 19). 
Ceri3 - eri3 - ceri3 (2+6=8). )KaK,llla illliH,n:e TeKllle -K.ar6a -

TeMip (xa,n:H,n:) caHI>I 26 (34-cyperri rnr1>1 6acK,anap1>rn K.apatt;1>I3) 
)l{~He OHbIH; KepiHeTiH 6eniri: 26-7= 19 )KeTeyi )Kep aCTbIH,l{a. (13-
cyperri K.apatt;bI3). 

0HhI 6I,mai1 )l{a3aM1>n: 

{
360 

208± 152= 48+8 

Kerr ~6aK.ThIH; lllelllYi ocI>IHhIH; e3itt,n:e )KaTb1p. OttaH rn1>1Fa,n:1>1: 
45*7=315=63*5 

IlaH:raM6ap,n:I>IH; )l{ac1>1, K,aHTaJiaMa ranaMH rnett;6ep c1>1u:apb1: 

1

63 
36 =36-9=27 

OttaH lllett;6ep 6¥Phillll>I (Orpap 6¥PbilllI>I) lll1>IFa,n:1>1: 

~ =0.5-sin30°; 30* 12=360. 

EipiHllli acrralt AH:-I\aMap. On J\¥paH,n:a 54-cype. 0HhIH; opHI>I 
6acK.allla. I\oc AH:-An-I\aMap xaK. )l{OJihI: 54:(=108-Tapa3hI. On 
cypettitt: )l{HhIHhI 408, RFHH K,aihanaMa catt (~ 

8
) xM (u). On catt 

56-cypenett ,n:a IIIhIK.ThI (208-152=48). Ari MeH IllomrnH apachrn,n:a 
AHK.hI3. OtthIH; apa6llla aT1>1 Fpapan (bl,n:p1>1c ~JJ:hI3I>I). OttbIH; 
catthI 71 *4=284- <Papa6 nett catt.uac. OtthIH; Mylllen,a:iK opbrn,a:apb1: 
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3-:\1ywe11 )KJHC 6 Mywcn -)l(h1nau (Apa6111a-5HKem-Cy116ine= 

,yJ-:-iJc= 14 2). 
CaH,LlaphI 6ona,LlhI: 284+ 142=426=71 *6 AnrnIIIK;hI caH 

A+JI+M=71 MyK;aTiarnT. On COHhl KepceTe,Lli. On e3i eKiHIIIi acrraH, 

71 eKiHIIIi cype,LleH ... )J,eMeK, 6¥JI apa,Lla FhIJihlMHhIH: Heri3iH CaJIFaH 

rra:HrnM6ap ~.Llhl3hIH.Lla ceri3 a~K; 3aH;hI )l{aThip: 2+6=8. Oehl 

ceri3.Lli caycaK; caHhIHa, 6ec rraphI3 caHhIHa-~,LlhI3,LlhII\ rreIIIeHe 

caHbIHa K;a6hICThlpCaK;: 

{
13 

8±5= 3. 

Onap,LlaH: 13*2=26; 3*2=6. 

TaFhI 6acK;anaph1. EceneceK 6orra,LlhI Heri3ri caH, rra:HrnM6aprrhlK;: 

8*5=40. 

I1a:HrnM6aphIMhI3Fa arrrnIII peT yaxH Kerrreime on Kici 40 )l(aCTa 

e,Lli. Orr Xh1pa rnyhlH,[(a KerrreH 6ec MT 96-cypeHiH; 6achIH,Lla. 

AttThIJIFaH 56-cype OChIFaH )l{aJIFaCa,[(hI: 

={ 96 
56±40 16" 

Orr cypettiH; )l{lfhIH caHhI: C\ "\ U" .J.J• IJt J.; [' C\] 

31+200 
96+ 231 +19=346 

0HhI 6hmaH: )l{a3aJihII\. 

={ 346 
231±115 116=29*4 

AttThIJIFaH 56-cype )l{lfhIHhI eKeyiH l\OCaMhI3: 

={ 706 
360±346- 14 . 

E¥JI eKeyi ,[(e TaMaIIIa caH,Llap. ArrrnIIIK;hI Cgyip-YpKep caHhl. Orr 
lllorrrraHHhIH; ophIHhI eKeHi aH:ThIJI,[(hI. KeH:iHrici eKi )l{eTi: )l(ep MeH 
KeK, on TorrhI AH:. 0HhI MyIIIerr caHhrna K;OCaMhI3, 6orra,LlhI TeMip 
-xa,Lllf.Ll caHhI TeKIIIe-I\aF6a caHhI: 
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{
26 

14±12= 2. 

96-cypeJJ,e 6epinreH: o~bz, 8bZJZbZM, ~a.naM, w1caH, 8a.naM, AJZ

ApKa.M JJ,ereH ce3JJ,ep 6apnhII\ rnnaMII eMipJJ,i K:aMTII)J,hI. 
On Mgcenere )KeKe opany KepeK. D¥JI apaJJ,a )KeTi xaT KeKTi 

a51}\TaJibIK 
)l(eTi xaT KeKTitt: opTaJihII\ rnpTimui KeK KyH ... 0HhIH: K;;lMiJJ Typi 

6onaJJ,hI 40, 51FHH nalirnM6ap caHhI. Apa6wa aThI lllaMcII, caHJJ,hII\ 
M;}Hi JJ,e COFaH KeJle)J,i. CoHbIMeH TepT Te Teprritt: 6ac Myrneci COJI 
KyH:4+40+400=444=37*12. 

KyHHitt: ylii 5-Mymen ¥ny )KhIJihI, apa6wa AcaJJ, ApbICTaH. I>i3JJ,iff. 
AphICTaH 6an acnaH l\al\nachI, T¥paH K:al\nacblHaH aJihIHFaH. AcaJJ, 
caHhI 65(1U".l) . 0HhI KyH caHhIHa l\OCaMhI3: 

{
465=31*15 

400±65= 335=67*5 . 

An-31, me- 15, 6ac Tac JJ,eyre 6onaJJ,hI. )l(ornphI.Ll.a aHThIJIFaH 
lllonnaH caHblMeH 6alinaHhICTbipaThIH 6oncal\ Il1b1FaJJ,hI: 
465+212+29= 706; 

{
706 

465±241 = 224 

KyH cattbIMeH lllonrraH caHhI I\OCbmca 6ona.n;hl Tett: Cgyip ( 
YpKep) canhrna .... 

b¥JI TOFbIC 6aCbI - )Katt:a )KbIJI 6acbI, Hayphl3 MaFHaCbIH 6epe.n;i. 
EKiHrni.n;eH eKYiHitt: aHbipMacbI 6ona.n;hI 224= 56*4 ( rnpT KyH) (56-
cypeT). 

TgyniK Kytt.n;i apa6ma eyM lf.Jr>= caHbI 56. AH:ThIJIFaH cype 
caHhIHa .n.gn Kenyi JJ,e TeriH eMec. 8HTKeHi Kytt aJJ,aM yrniH 
acnaH rnb1paFhIHhIH: oprnnbIFhI. )l(ornphIJJ,a aJIThI caHJJ,hI bl.n.hlphIC 
)1(¥JIJJ,bl3bI apl\bIJJhI Tanl\aH eJJ,iK( 71 *6). EHJJ,i con aJIThIHhI KyH MeH 
lllonnaH caHJJ,apbI apl\bIJibI Ta6aMbl3. On MhIHay: 

-{108=54*2 
79±29- 50 . 

l>¥JI 6ip TaMarna epHeK. 79- aJITbIH KyH MeTaJibI, 29- MhlC lllonnaH 
MeTaJihI, 50- l\aJiaHbI 6- XaT KeK lllott:ali( Myrnrnprr) MeTaJibI. l>¥JI 
apaJJ,a l\ocali caHhI TaFbI )l{aJirncyJJ,a. 
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2- xaT fyTapaJJ (AiiKb1'3) TypaH Ka!(nacbu-IbIH: eKi 6ocarnci,1 
60.rIFm1;1a, 6- xa-r Myunap11 ( Wm-wJ:i) OHb111 MaJ-{,I1,ailwacbr. 

TaFbI 6ip ecKpTeTiH ){{aF)J,att Aca.n (ApbICTaH) caHhI MeH cype 
caHbI 56 6ipiHe 6ipi attmUibII\ caH,nap 

1

65 
= 36-25 = 11 · 

56 ' 

TaFbr 6ip ecTe 6onaThIH Hdpce TeMip.niH: aToM canMaFhI 55,847 
j{FHH 56- caHbIHa ){{a[\blH OFaH l\OCCa[\ 0, 153 6onrnH ( 153= 17*9). 
M¥H.na 17 carrap caHbI TOpl\aJihI ryp.ne OHhI MyllleJI caubrna 
Ke6ettTeMi3, 6ona,nhI153*12= 1836 rrpOTOH caHbI. 

KyHHeH apFhI 5- xaT KeK-Apatt (Mapttx). 0HhII{ MeTaJihI TeMip 
(xa.ntt.n), ylinepi 1- Mylllen Tbillll\aH (apa6llla XaMan) ){{dHe 8-
MYllleJI I\ott ( apa6llla f al\pa6- I>ylii). Oprn.n;aFhI TeMip I\a3hil\IleH 
l\OCCal(TeMip YllIKini lllbIFa,nb1, 6¥phillITapb115°+ 150°= 15(1+10+ 1) 
= 15* 12= m carnT - I(OC - carnT. Myruen 6¥PhIIllbIHa TeH:: 

180(12-2)_180*10 00 
12 - 12 15 

Acw1 TaChI am.me (IJ~~13 l ). Oehl caH,lJ,hI TeMip TeK caHbIHa 
KOcaMhl3 ){{dHe OHhl eKi ecenettMi3 ( eKi ){{ep.ne opHbI 6ap ), 6ona.rr.h1: 
<( 131+26) = 2*157= 314 

.5¥-11 KyaT - I\amip (314=iJ.i,.u) caHhI. TeMip.ne a,naMrn KepeK Kyrn 
- KyaT 6ap .nereH aj{T oJ:l:.na 6onchrn. M¥HbIH: ophrn,napb1 1- MYlllen 
-Xar.uUI ( Tbillll(aH) (78=uJ) ){{dHe 8- Mylllen faKpK6 (.5ytti- !\oil) 

bj_H=342 { 450 
EKi opbIH.UbI I\OCaMbI3, 6ona,nbr. 372±78= 

294
. 

450 a,naMHhIH. KdMin.uiK caHbI 45*10. M¥HbI 6ac 6arn caHbIHa 
KOCaMbI3 6ona.ll,hI: 

786+450=1236=618*2 
EKiHrui caH 294 :.rnp){{aH caHbI (~.J(lu) )l(hrn 6acb1 XaMan (I\03hI 

- I\Ollll\ap) caH ecen 6acb1(78) caH .nereH c03.nil-l apa6llla MarnacbI 
COJI (78=t.i.i) 

Map){{aH .nereH ce3.ui ){{attyap me, me ){{attyap MaFbIHaCbIH,na 
anaMbI3. AchIJI rncrap MepyepT, itt){{y, ny.11y, ,I1,yp11-fopittiH: Heri3i 
con Map){{aH. 0HbIH: Kp11crn.11 Typi c;;iy.11e :J1Capaob1 ,I1,e,I1,iK. Otthltt: 
')'"7') 
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allb1py 0¥Pbllllbl 6° 4. 0HhIH 34-cypeneri 6¥pbIIIIK,a K,OCIG.lH)J,<l 

6ona,ll.bI 45°. 

,UeMeK A,naM caHbIHa TaFbI oparr,ll.bIK, . .OacK:awa aHTCal\ 6ona)J,br: 

caH 6acbma Map:)l<aH Tac cattbIH l\OCCal\, on 6orra,ll.hI ArrThI Arraw 

cattbma cgiiKec, .SIFHH:78+294=372=62*6 . 

.5¥JI K:¥P6aH,ll.bII\ K,oiibr K:a6bm 6orrrnH .n;ereH 11wapaT: 

621= 36-4 = 32_ 
26 9-1=8 ' 

6¥Pbllllbl: 1/3=sin I 9°28'=0,33; .SIFHH, aHHaJibm K,aF6a 6¥pbllllhIH3 
Ken.D,iK: 19°28' *2=38°56' cypeTTi K:apal{hl3. 

Mµl,ll.a 8-Mywerr K,oii, Keri Apaii, Teri TeMip. M¥H,ll.a MyweJl 
ceri3 a~K: (2+6=8) K:¥p6att)lbIFbI K:oii, OHbl wanaThIH acrra6b1 TeMip 
6onaT K:attiKap. M¥JI.n;a eKi TeMip (K:oc xa.ntt)J.=26*2=52 xaML(bI). 
Cottbll\IeH 60.11a.nb1 450+52=502=251 *2 

M¥H.Ua 25 l 3yMpyu (..Jr-.J~251) bl)lbipblc rrai1FaM6ap,ll.hm 6e1 
Ta Cb!. 

Ottbm ycTiHe ApaHJJ,bII{ e3 rncbIH a11MaCTbI l\OCaMhI3 6oJia)lhI ( eKi 

ece11err) (IJrv.=131); 502+262=764 =382*2. 
OH:narr K:apal{hI3, FaJia.M CbipbIH irnitte aJIFaH J<.¥paH KgpiM (An

J<.¥PaH 382=1JJ)0) caHhI eKi ece. OttbI )KOFaphr,n:a aHThIJIFaH cattFa 
l\OCaMbl3: 

618+382=1000 
HeMece 

1236+764=2000 

Eap.T1hII\ MeTa.JJnap apacbIHJJ.a TeMip,ll.il{ opbIHhI 6acK:a eKetti 
aH:ThIJILl.hL TeMip K,a3hIK attThIJIJlbI, reMorno611H aH:TbIJI)J,bI, TeMip 
epKeIII attTbIJI.UbJ. Ocbmapnb1 oH:narr Kaparntt.ua TeMip TeKTi 
Apatt.J.hIH aChLl TaChI A11Mac 60J1YhI, .SIFHH em Hgpce OHbl a.rrMac 
60.11yhr TycittiKTi. AKhiphrn;:ra ecKepTeTiHiMi3 ApaH.UbIH apa6rna 
aTbr Mapnx (u-j(). 0HhIK caHJJ:hIK :-.10Hi 850=17*50; M¥H,ZJ,a: 17-
A11-Acap (AcrraH carrapb1), 50- Mapn<aHHhII{ MHHepaJI.1lhIK ca11,ubrn 

M::iHi: CaCo3=20+6+8*3=26+24=50. 
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E>ecimui ncwette l\ta1u1,ati acnaH con. Con aprbl Ai1=Apai1. 

AnTblHWbI xaT KeK illol{aj:i (Mywrnpu=9 50-i'~w .Jl.5 ). 0Hbll{CaHblH 

eKi ece11eceK 6ona.n.i,i: 

950*2=1900=38*50, 

5lrHM ranaMM caH, Te6e.n.eri OH TOFbl3 )l(Y3 ece. HeMece 38(caT

~90-cype) K,anaHbI ece. 5lrnH I<anatii,1 Mernni,1 50, on oci,1 

anThlHIIIbl xaT KeK MeTani,1. 0HaH K,ana atibl 6onraH. AnxttMml)J.a 

OHhI (K.onattbl) anThIH .n.en cattaraH, Tyci anThIHIIIa )l(apK.biparaH. 

8pHezi 29+ 50=79, 29-MblC ()l(e3), 50-K,anaili,1, 79-anThIH. 

MbllfdaaaH )l(hIJI 6otib1H)J.a .IJ.YHHe )l(y3iniK adaM MadeHuemiH 

da.Atbzn11~aH oci,1 J<;Ofla. Tac K,On,IJ,aHrnH .IJ.dyip,IJ,eH 6acTarr )l(MFaCK,aH 

K,ona .IJ.gyipi a,IJ,aM rnpHXhIH,IJ,a K,aH,IJ,att opbrn anratthI MgniM. Con 

.n.dyip.IJ.il{ Keperi }\a3aK.CTaH KeH,IJ,epitteH rn6hrnFaHhI ecTe 6oncblH. 

illol{aH,IJ,bIH; achrn TaCbl naFbrn-KopyH,IJ, py6tttt-carrqmp. On 

am-0MHHHH TOThIFhI Al20 3. OHbltt; MIIHepan,IJ,hIK. caHhI 6ona,IJ,hr: 

13*2+8*3=26+24=50. 

,[.(eMCK Wott;aM,IJ,hlH; MCTaJlhl MCH aCbIJI TaCbl, RFHM eKi MaFa,IJ,aHbl 

Tett; caH,IJ,hI: 50+50=100. OHhIH; ycTiHe Map)l(aH MHHepan caHbl TaFhl 

cornH Tett;. YIIIeyi 6ona,IJ,hI Tett; YIIIKin 6¥phIIIIK,a 50*3=150- MyIIIen 

6¥pbIIIIK.a. OchIMCH 6ai1naHhICThI 50-cype ecKe Tyce.n.i. On '-' "I\" 

(Kacp) cypeci. }\acp rnyhr OChI Wott;ati 6ony KepeK. 8HTKeHi on 

opTanhIK. epKeIII ~,IJ,hI3 KytttteH KeiliHri ett; ipi KeK, ett; 3op ynKeH 

AH:, RFHH Wott;ati. 

T¥paH K.aK,nachIHhIH; eKi MaH;,IJ,aHIIIaChI oci,1 lliott;ati. )l(ornphI,IJ,a 

38-cypeHi ( caTThI -90) ecKe an,IJ,hII\. Ett.IJ.i con ceKin,IJ,i cype 50-I\ 

(100). EKeyiH K,occaK, aaJlaMu neiueHe caH IIIhIFa,IJ,hI: 100+90=190. 

Onap.IJ.hIH; apachr MYIIICJI,IJ,iK 

50±38={~~ )l(:;)He TeMipniK K,OCIIaFblMeH C:;)HKec: 

62+26=50+ 38=88. 

M¥HhI "AnxHMHR,IJ,a" 6epreH 6i3. EH.IJ.iri atiTnarhIMhI3 illott;att,IJ,hIH; 

ytinepi - ophrn,IJ,apbI. Onap 9-MyIIIen MeIIIiH (}\aye -MepreH) 

274 



cal!JJ:bIK rvt01-1i LixJ-"=166. EKi1-1wi opbIHbI 12-MyIIIeJI-J],oubn (Xyr
EaJibIK:). OubII-\ cm-I.LlbIK M0Hi C.Jw=414. 

EKeyitt l\OCaMbl3, 6orra)J,b1: 

414+166={580=29*20 
- 248=62*4 

EKi MeTaJI,Ll,bIH. ca6aFhI IIIhIFa.Ll.hI: 29-MhIC ()l(e3), 62-TeMipTeK 
CbIH.apb1. EKeyitt l\OCCal\ 6orra)J,bI Kytt caHhI (91- Arr-I.llaMc11 
cypeci): 

J 91 
62±29= 03=*11 (11-Aif). 

Orr caHFa eKi MeTarr )l(:me eKi Tac catt,Ll,apbrn l\OCaMhI3: 

{
680=17*40 

580±lOO= 480=48*10 

17-Arr-Acpa rrai1FaM6aprrhII\ ece)J,e, 480- Arr-I\aMap )l(HbIHbI. 

{
780 

680±100= 580 

Eacl\arrapbI T¥patt l\al\rracbl apl\bIJibI l\OCyrn 6orra,Ll,bl. )l{eTiHIIIi 
xaT Catt)l(ap -3yxarr. Catt)J,hII\ M;)Hi jcJ=45, MeTarrbI l\OpFacbIH 
(82). EKeyitt l\OCaMb13: 2(82+45)=2*127=254. E¥JI caH,Ll,bI J\¥c 
)l(;)He ray )J,erett H6pah11M eciMiMeH 6aH:rraHbICTbI )l(a3YFa 6orra)J,bI 
Tattp ...b(,?..r219 (J\¥c), )l{a6arr: =35 (ray) 6orra,Ll,bI ~FHH: 

{ 
254 

219±35= 184=92*2 

O)J,aH rraifFaM6apbIMbl3 caHbl IllbIFa)J,bI: 

92*2+35=219. 

EKiHIIIi )l(anrnatt 92 aK:bipFhI MeTarr ypaH )],err K:apacal\. OttaH 
KeHiHri, O,Ll,aH l\OpFaHTbIH l\OpFaCblH ~FHH: 

.....:.{174=29*6. 
92±82- 10 ' 
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29-:v1b1C-)Ke'3 illonnaH MeTanbI. 

Cam1GtpJlbIH yilnepi -opbIHJlapb1: 10-Mywen TaybIK C>Ka).l.H

CepKe ), caH,n:hII\ MaHi 17-~..itS . EKimuici 11-MyIIIeJI lfr ()];any 
-1:\aycrn) caH,n:hII\ MaHi: 40-..iJ_,. EKeyi 6ona,n:hi: 

{
57=19*3 

40±l 7= 33=11*3; 

)l{aI<ChI caH,n:ap An-Xa.n:11.n:, Ali: 

19+11=.f3°· - l8 
OTJJap.n:a OTbI3 6arr: ceri3 a~I\. )l{ornph1,n:a caHrn K,ocaMbI3: 

{
311 

254±57= 197. 

EKi ceneceK 6ona,n:bl hmKpa )I(bIJI caHbI: 

311 *2=622. 
AmihIC )I(bIJI.Li:hII\ MyIIIeJI ece6iH).l,e CaH)I(ap eH, aI<hipFbI 60 caHhIHa 

,n:an Kerre,n:i. Orr 1<alirnrraMa IIIeH:6eprriK carnTThII\ caH. CornH c;:,liKec 
aJihIHFaH 6errrirri 1-cypeTTe aliThIJI.Li:hI. 

Catt)I(ap).l,bIH: acbrn TaChI azam HeMece a~bl~. M1rnepan,n:hII\ 
Heri3ri KBapu. Si02' caH,n:hII\ Matti 14+8*2=14+16=30. EKi opbrn,n:a 
30*2=60 . 

.IJ:eMeK 6¥-JI aHTbIJIFaH aJIITbIC )I(bIJI.Li:bll\ MyIIIeJI opHbIHa cali Kerre.n:i. 
0Cbl aJIITbIC CaHhlH hH)I(pa CaHbIHa l\OCCaI< 6oJia,n:bl: 

{
682 

622±60= 562 

AnrnUII<hI caH Arr-M11ca1< caHbI IJr..::..il-.:;=682. EKiHIIIiciHe III¥FJia 
caHbIH l\OCaMbI3: 

562±348={9 ~~~91 * lO 

(91-Kytt, 314-J:\a).l,blp caHbl). 0ChIMeH )I(eTi caTbIHhl 6ip IIIOJiblfl 
IIIhil\ThII\. Ett,n:i )I(aJIIThI l\OpbIThIH).l,bIFa KeJieMi3. 

EKi Apb1c-Kytt MeH AH: )!(8HiH,n:e l\OChIMIIIa aH:rnphIMhI3 eKeyittiH: 
MyIIIen ¥51 caHbI: Aca.n:=65, Arr-CaparnH 351. eKeyiH 1<ocaMbI3: 
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-{416=26*16=52*8; 
351±65- 286=26* 11 

I\aTbIHaCbI: 

351+65 16 
351-65 11 

OHaH IllbIFa,nbI: 
16* 11 =176=88*2=2(62+26). 

TwaH K,aK,rracbIHbill caH,napbr, TeMipTeK l\ar6a caH;:i:ap1>1 286 
epKe111 (2 cype) MT caHbI. 16- Apa caH1>1, Hyp Heri3i, 162=256., 11 
Ali caHbI. 

Orrap,naH 

{
27*2=54 

2(1 6±1l)= 5*2=10 

(54-An-I\aMap 10-oH caycaK,). IIe111eHe. 
Ocbr eKi caHHbill TiK 6¥p1>Illl YlllKini 6orra;:i:1>1: 

65/335=sin 10°40'. 
0HaH Illb1Fa,n1>1 TeMip caHbI, lf¥p caH1>1, K,bip1>1K, caHbI. 

10*60+40=640=16*40 
Mernn;:i:ap )KaFbIHaH 6ip epHeK: 

79+47+290=416=351+65; 
79-AJITblH (KyH), 47-KyMiC (AH), 29-MbIC (illonrraH). AnTbIH 

MeH KyMiCKe OH ece MbIC ()Ke3) K,OCCaI<; 6ona,n1>1 Tell eKi ApbICTblll 
~.D:bI3 opbIH caHbIHa. M¥H1>Ill cbrpbIH oH:nacy KepeK, 6ip epHeK. 
EKimni op1>rnrn yllliHilli lllonrraH opHbIH l\OCaMbI3. On MH3aH 
( 108) rnpa3bI. OHaH Illbrra,nbr: 

351+65+108=524. 3 
Oc1>1caH,n1>r6ip )KapbIMFa eceneH:Mi3: 524~ -786 6ona,nbI Tel{ 

6ac 6arn caHbIHa. Eip JKapbIM (3/2) rnfoIFaT 3aH:bI, on ApaH: (6eciHilli 
xaT TeMip TeK) HOTaCbI, 5IFHH 3/2*264=336=36* 11 AH: Ille1{6epi, 
TaMallla I<;aH:rnnaMa ranaM. 48*7+60=336+60=396. 

Anrrb1c (60=0) IlleH:6ep ecen 6acb1. On illo«ai1 caHbI, T¥paH 
r<:aI<;rra;:i:a Mal{.D:aH:IIIa caH (34-cypeTTi r<:apa, acT1>1). 
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facuiri M;)CCJleHi )K3JlITbl )!(¥Jl,Ll_bl3JJ,3pJJ,a !(03FaHMbl3. 
53-cype A11-Hm1<bIM (')K¥11JJ.br3), MeKe,LJ.e Tyc1<eH 62 aHT. w\" -1.Y'.J)o 

1J0u [HJ 
)l(HbIHhI: 

31+93 
53+ 124 62=239. 

AnJJ.hIMeH aHT caHhI 62 (apa6wa r<:oc !\OJI I\OWI\ap 6arn TaH;6achr) 
TeMipJJ.iH; ChIH;aphr (T¥PaH r<:ar<:nachr). 

53-)K¥JI.ll:hI3 caHhIH rnpT ecenei1:Mi3 53*4=212. E¥JI 3yhpa 
(j0 j>=2 l 2) illonnaH caHhI. 3yhpa .n:ereH TeriH.n;e KepiK rnhrpaH: 
MaFhrnachrn.n;a. ,[{eMeK illonnaH acnaH KepKi, on yrniHrni xaT. 
Apa6wa rnpT Ap6aF(l.J'-:-lt=273) 6onrnH.n;aoHhIH;yrn illaMCH (KyH), 
5IFHH 91 *3=273. ,[{eMeK yw TaFaH FaJiaM 6aChI .n:ereH MaFhIHa.n;a OJI 
)!(aJIIIhI )!(¥JI.ll:hI3.ll:hII\ MaFhIHa.n;a. On I\aF6anhII\ Typre, 5IFHH TepTKe 
eceneHce 6ona.n;hr illonnaH ( 53 *4=212). EKeyiH r<:ocaMhI3 )IG"rne 
rnpT ecenettMi3. 4(273+53)=326*4=1304. 

Ochr caH.n;hr xanmpanap caHhIHa r<:ocaMhI3: 

{
5608=701*8 

4304±13 04= 3 000=600 * 5; 

701-paTr<:a .Jw~l(6ipre ), 8-eri3-ceri3, 600- )Ke6pH:hrn r<:aHaThI, 5 
nerneHe, 6ec TeK )!(¥JI.ll:hI3 TeK, 6ec caycar<:, 6ec naphI3. FanaMHhIH; 
Fa)!(aII Chlphl HCJiaMHhIH; T0PT TaFaH J\aF6aChIH.ll:a, HrnapaT neH 
6epinreH. 

~JI.ll:hl3 caHhIH KyH :>1Gme AH: caH.n;aphIMeH caJihICThiphm 
r<:apanhrr<:: 

91 3
={144=122 (12 Myrnen waprni,r) 

±5 38=19*2 

Te6e.n:eri OH TOFhI3 Kenin WhII\ThI. 
Con OH TOFhI3 .n:ereH ce3.n;iH; caH.n;hII\ M;:JHi: 

OH-' 570= tU:..J TOFhI3-Wl.Y't =530. 

TiattrnM6ap )!(¥JI.ll:hI3hI (570 zyrnH )KhIJI). 
53*10, )!(¥JI.ll:hI3 K;:JMiJI Typ.n:e (TOpl\aJihI TOFhl3 (I\aF6a rnapllihIChI 

TOFbl3 OphIH.ll:hl). 
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EKeyi11 l\OCaMbl3: 

{ 
1080 

570±53o= 20=10*2=5*4 ( 1080 -Xal\ caH K,ocaii) 

5-MyllleJI Aca.D. KyH opHhI,4-xar KyHHiH. e3i,:acme AiiJJ.hIH opHhI 
4-MyllleJI AJI CapaTaH-lliaHH-K,rnrn. 

AH: ~)J.hI3 caHbIHaH lllhIFa)J.bI: 

54±53={1~7 (107-K,bl3 }l(i6eK). 

EKi ece)J.e 6oJia)J.bI }l(ayhap: 107*2 = 2 l 4=e:.Jo .J 

:>K¥-Jl.IJ.bI3)J.bIH, )l(eKellJe-K0IIllJe eKi rypiH caJihICTblpbIII K;apaJibll\ 
~JJ.bI3.IJ.ap AJI-Hy)l()'M -1301Jue:.J~= K,oc ~JJ.b13: 53*2=106. 

AJIFallll\bI caH 80+50= 130 (T¥PaH K;anK;nacbr MeTan)J.apbI) 
(2-xar-cbrnan-80, 6-xar -K;aJiaiibr-50). OJiap.D.aH eK1 )l(anna)J.a: 
(80+50)2=260 =52*5 xaM)J.bI caHbI 6ec napbI3. 

EKi ~.IJ.hI3 l\OCaMbI3: 

{
236 

130±106= 24 ; 

236- KyH cpa1rnaKyH, 236+382=618; 382+618=1000. 24-T;)yJiiK 
caHhl, l\OC MyllleJI. 

EH. 6ip TaMa:rna--H;)pce 6¥JI 53-cype)J.eri aiiThIJIFaH "AJI-lliaFp11" 
(IJJ:.t») ~)J.bI3bI. OcbIFaH )!(¥JI)J.bl3 caHhIH K,ocaM1>n: 

{
664= 166*4. 

611±53= 558=62*9 

T¥paH K:aK:IIaHbIH. repT TaFaHhI: 4,62 K,aJIFaH eKi caH Fa)l(a6h1 
MhIHa)J.a. 

AttThIJIFaH K,aK:naHhIH. KyH )!(al\ MaH,)J.attllJach1 9-MyllleJI MellliH 
(K,ayc-MepreH). 0HbIH. caH)J.bIK. M:mi 166- t3.JIY'. ,UeMeK eKeyi 6ip)J.eii 
,[(;)JI KeJiyiH K,apalllbi! 

AJI eH)J.i aJIFailll\bI yax11 KenreH KepiHic K,ayhlc aH:br 6oJiy 
KepeK )J.ereH oii rya)J.bl. CoJI aHTTaFbI nepilllTeHiH. )l(aK;bIH)J.acyhr 
a6aK,ThIJ{ eKi 6aCbIH)J.att, 6;)JIKiM OHaH)J.a )l(aK.bIH )J,ereH COJI K,aybIC 
MaFbIHaCbIH.IJ.a K,oc K,ayb1c-K,aycaiihr13 ~JI ca.D.aK. 6oiihr, 12 ai1Fa 
6eJiiHreH llJeJ{6ep ca)J.aFhI, HFHH OThI3:_£_=30 (Orpap.D.a OThI3 6an). 

12 
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Ai\JibIK (Kal\iapH) eceII 6o(Ibmwa onm-1 J~a KeM, }Iflm: 

354,36 29 5 
12 . 3 

,UeMeK Ca)J.al\ThIH; eKi 6achI OChI. 
AcrraH Kepitticitt TdH:ipiM e3iHiH: rrett)J.ecitte, rraiirnM6aphIMhI3Fa 

Te6e)J.eH,6dJIKH TeMip I\a3hil\TaH 6acrnrr, rnMeHri caTbIFa )J.ettiH 
KeJITipreH. OttaH KettiH )KeTi xaT KeK Te6eciH KepceTKeH, 51FHI1 
rrepiuneHi T¥pal\TaY arnrn )KaHhIH)J.a KepreH. 

OchIHhII-{ fopiH I1attrnM6aphIMhI3 aHl\hI!! Ke3iMeH KepreH, 
KeH:iniMeH ce3irr TyciHreH IIIhIH)J.hII\ KdMiJI xaK.ThII\: Ott TOFhI3 con 
(570+530=1080=108*10) rnnaM rnpa3hIChI. Xal\ThII{ KdMiJI )KOJihI. 

I1aiIFaM6apbIMh13)J.hll-{ ryFaH )KbIJlbIHa XaM)J.hl caHbIH l\OCaMbl3, 
6oJia)J.hI OHhII{ hH)Kpa )l(bIJlbI: 

{
622 

570±52= 518 

KeifiHri eKi ece H6pahHM caHhI; 518=259*2 (IL,-i )•-,?r-=259). 5Irn11 
OHhIH: 6a6achIHhII-l caHhI. 

EdpittiH: ochrnaii Ke3)J.ecyi TaMaIIIa. 
T¥paH l\al\arrachrnhII-l rnpT 6¥PhilllbIH)J.aFbI )K¥JI)J.hI3)J.ap )KJfHaFhI: 

2) 80+17+284=381=3/2*254 
6) 80+142+284=506=253*2 
9) 50+166+950=1166=11*106 
12) 50+414+950=1404=14*101 

260+739+2468=3467 

EacTaTil\hI eKi caH 6ona)J.h!: 260+739=999=27*37 HeMece 
(3/2)2444. (444-rnxyn -hIFh!cy). KeifiHri caH 2468=2*1234, l\OC 
AE)K,ll (A=l, E=2, )K=3, ,ll=4). 

Oifnacy yIIIiH 6ip epHeK: 3476*2=5995+343*2=6934. M\LH.LJ:a 
5995 AE)K,ll caH )KHhIHhI, 313- KaF6aHhII{ Kapa TaChI (An-XH)KHp 
aca)J.=3131Jce:)0-"J~). 

AE)K,U ece1ITiH: )KJ1hIH caHhI: (1+2+3+4)+(5+6+7)+(8+9+10) 
=10+18+27=55. AnFaIIIl\hI yrn ce3: afoK)J., hy3, xyTH. TepTiHIIIi 
Ce3: KaJiaMaH (KJIMH) = 20+30+40+50=10(2+3+4+5) =10*14=140 
( FblJlhIM). 
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0HaH Keifoffi rnpT C83: 60+70+80+90=10(6+7+8+9)=300; 
100+200+300+400=100(l+2+3+4)=1000; 500+600+700=!00(5 

+6+ 7)= 1800; 800+900+ 1000= 100(8+9+ 10)=2700. 
)KHbIHhI: 

55+ 140+300+ 1000+ 1800+ 2700 =5995. 
OtthI 6hrnaH: )J{a3aMbl3: 

55* 109=5995. 

M¥tt.[(a: {180=90*2 
109±71= 38=19*2" 

EKimni )J{aFhrnaH )K¥-JI.[(hI3 6ett cepT eTKeH eKi cype caHhI: 
53+56= 109. 109- xaHHaH-<:(.:A~.FMapxa6aTThI HeM eciMi. 71-A + JI+M 
6ac Myl\aTTarnT. 

Ap )J{aFhIH oH:rracThipa )J{aTapChI3.[(ap. TaFhI 6ip epHeKKe 
KerreMI3. 

Orr paMa3aH aH:hIMeH ( TOFhl3hIHilihI - K,ayc atthI MeH) 6aH:rraHhICThI. 
0Tpap+<Dapa6 eKi aTay.[(aH IlihIFa.[(hI PaMa3aH aH:hIHhIH. caHhI .[(en 
KepceTTIK: 

807+284=1091. . 

<Dapa6 6errrirri, on aH:ThIJirnH 6ac Myl\aTTarnTThIH, TepT TaFaHhI 
71 *4=284. 0HhI 6hrnaH: )J{a3aHhII\: 

4(109+71) =436+284=620=360*2. 
K;oc IlieH,6ep. 

EH.[(i 0Tpap caHhI ochrnaprn I\arraH: )J{aJIFaCa.[(hI? CornH KerreH:iK. 
0HhI MhIHa epHeKTeH IlihIFaphm I\aparrhII\:\ 

{
1614=807*2 

950±664= 286=26*11 

M¥tt.[(a 950- MyillTapH (IlloH,aH:) aJIThIHilihI KeK caHhI. 0HhI eKi 
ophIH.[(hI 6hrnaH: )J{a3aJihII\: 

950*2=1900=190*10; 

~.[(hl3.[(hI1' eKi aThI (53-cype, Arr-Hy)J{hIM -:>!C¥Jr.[(ol3), 611- Arr
IllaFpa -)!(pi.[(hI3 corr 53-cype.[(e ( 49-a51T). 
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EKi1-1wi ca1-1 286=26* 11 Gp Kew cype1-1i1-l a5IT caHhI, ranaMH cmi: 

15+11= . {
26 

- 4' 

Teri1-1.n:e Orpap caHhIMeH 6aiirra1-11>ICTbI 6ip ~6aI< c1>1p 6ap 
ceKin.z:r;i. AiiraJibII\: 

807± 113= {920;:~ * 
10

. 

M¥1-1.n:a 113- 6ymrn1-1 - Y0.?lu6epiK l\¥Phrn1>1c. 
TaF1>r 6ip epHeK: 

807+40=847. 

M¥1-1.n:a 40 naifraM6ap ca1-11>1, rnpT Te rnpT 1-1eri3i. 847+ 153=1000, 
153* 12=1836- npoTOH ca1-11>r (;Jym1e yrnKin). 01-11>1 AE)KJJ: ece6iMeH 
6aiirraHhICTbI )l{a3aJihII\: 8470/55=154 ... K,a.[(HM (epTe). 

On 03i TeMip.n:i1-1; aTOM caJIMaFhIHhIH; 6errrneri: A=55,847. 
0ChI apa.n:a TeMip.n:iH; 6aJII\hIF3H :JIC¥fldbl3 JambZHaH Ulbl8GmbZH 

elf 6epiK aybzp Meman eKe1-1i1-1 eCKe aJiaHbII\. J;;JJIKiM corr ~.[(hI3 
OChIFaH 6aiirraHbICTbI HIIIapaT 6onap. 8HTKeHi corr 53- ~.[(bI3 

cype1-1i1-1; e1-1; 6achrn.[(a. Earap ~.[(hI3Fa cepT .z:r;ereH ce3.[(iH; caH.[(hII\ 
M;JHi con 0Tpap ca1-11>rna .[(;JJI Kerre.n:i: lJuu ljl • JlS 

31+93+702+21=124+702+21=124+723=847. 
E1>rnaii )l{a3arraii1>rI<: 

{
847 

723±124= 599 

Keiii1-1ri ca1-1rn (paTI<= .Jwijl -701) ca1-11>rn l\OCaMbI3: 

{
1300=26*50=52*25 

701 ±599= . 102=34*3=17*6 

17-Arr-Acpa acnaH canap cypeci. E¥JI M;Jcerre ;Jpi K:apaii 3eprrey.n:i 
KepeK eTe.n:i. M¥HbI TeK oiirracy peTi1-1.n:e opTarn cmran OTbrpaMbI3. 

b;JJIKH TeMip aTOMbIHbIH; TepT l130TOIITaH l\¥PhIJIFaH eH; 6epiK Typi 
oc1>1.n:a1-1 6orrap? 
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bip x11aJJH KHaC Opl!CIC 

(2+ 3)2+4=12+ 2= 14. 
2,3 TeMip,IJ,iH; (xa)],H,I(ThIH.) K;apMal\ (BaJJCHT) caH,IJ,apbl, 4- H30TOil 

catthI, 12- TeKrue I\hiphI, 2-:>KyrrThII\ T¥paK:ThI. HeMece: 

5+1=4+2=6. 

5-acnaH.IJ.hII\ TeK, 4-:>Kep TeK. 

0Tpap, 0Tpap.IJ.hI OThl3 6an )],erett TycittiKTep TeriH,IJ,e 6aK;hrnay, 

enrney MaFhIHaChIH.IJ.a ,IJ,err 6ineMi3. 0Tp- ophIH, Pa- acrraH (:>K¥JI.IJ.hI3). 

,[{eMeK 0Tpap apa6rna ya~uz Hy:>KhIM ce3,IJ,epiHe Marnanac. 0ThI3 

6arr ,IJ,erett on TiKeneH: Ca.II.al\ -K,ayh1c 6aK;hrnay, enrney. Cawhm 

Kenrett.IJ.e Xb1pa TayhlH.IJ.a aJIFallll\hI KenreH Y ax11)],a OI\hI, K;apa1 

Kep, enrne, 6aK;bIJia, :>Ka3, FhIJihIMFa yH:peH ,IJ,err, coFaH Fal\hIJI 

6epinreH, K;aJiaM 6epinreH, ,I(CIT 6acTaFaH HCJiaMHhll-1; .n;iHH-FhlJihIMH 

K;aFH,I(aCbl. 

Eec ce36ett oH: :>KOTaMeH, TanacrreH IllhIH,I(hII\I\a :>KeTe anMaHChIH:, 

AnnahThIH; IllhIH,I(hII\ITCH :>KapaTK;aH rnnaMHhIH; IllhIH,I(hII\ :>KOJIMeH 

3eprrey IllhIH.IJ.hIK:l\a arrapa.IJ.hl. 

M¥ChIJIMaH xaKiM.IJ.ep.IJ.iH: ici OChI. 

Annahrn rnyKip. 

OchIFaH :>Kanrnc MgceneHi :>K¥JI,I(hI3.IJ.ap cepTi aThIMeH 6epeMi3 .... 

'.IK¥JI)J;hl3)1;AP CEPTI 

8p6ip :>KaH HeCiH.IJ.C 6ip 6aK;hIJiayrnhI ,I(ereH C63.IJ.i gp a,I(aMHhIH; 

acrratt.n;a 6ip :>K¥JI.IJ.hI3hI 6ap ,IJ,en 6i11e,IJ,i. OtthIH. apFhI TepeH. MaFttacbIH 

Annah 6ine.IJ.i. bi3re aHK:hIHhI :>KaJIIThI a,IJ,aM eMipiMeH :>K¥JI,I(hl3 

FaJiaMbl Th1Fhl3 6aH:JiaHbICThl eKeHi, KeKTCp.IJ.i (acrraH)],bI) a)],aMFa 

MeKeH )Kgtt eTirr, :>Kep,IJ,i T¥PaThlH opbIH CTKeHi MgJiiM (35-cype). 

Oehl T¥PFhI.IJ.aH anhm K;apaFaH,I(a 53-cype an-Ha:>KbIM (:>K¥JI,IJ,hr3) 

)],ereH ce3 6ett AxMa,I( eciMiH CaJihICTbipy-Fa 6ona.IJ.hI, 5!FHH AxMa,I( 

(lu~) cattbI 53 ,('u~) =52+ 1 =53, .llFHH xaM.IJ.hI ezylllhI a.IJ.aM 

MaFbIHaCbIH,I(a. :5¥JI MT 61-cype.IJ.e attThIJIFaH. FanaMH eri3-ceri3 

caHhIH 53 caHrn 1<ocaMhl3 6ona.n;hi: 

{
61 

53±8= 45 

(61-cype- An-Cacp, 45-A,IJ,aM). 

61-cype,IJ,e MapHaM ¥JihI Fa11ca lfapa11n ¥JJITa1<Tapbrna MeH 
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CCIIJlCpre )Ki6cpiJirCH CJIUliMiII, l\1CllCII 6¥pbllffbl (M¥CaFa KCJll'CH) 

Tayparbr /K~Hc Meueu KdiiH KCJICTi11 eciMi Ax:-vta.LJ,TbI lLibIH,UbIK!le11 

xa6ap ereMiH JJ,ereH. 45-cype,n:e 6i3Aitt: rraH:rnM6aphIMhI3Fa coJJ 
1-fapairn ¥PITaI<:TapbI e3 apa K:attrnbIJibII\l\a rycirr Kerri. Cett OJJ 
6iJiiMci3Aep,n:iH, oH:napbma iJiecrre, ceHi rnapHFaT iciHe I\OH.lJ:hII\. EH,LJ,i 
COHbIMeH )!(yp ,LJ,ereH. 53- cype 6achIH,LJ,aFhI asn: Ya AJJ-Ha)KMH ma 
hyi1 (1) _,IJuct?i" 1~1 ° Ji..S coJJ AxMa,LJ, 6ai1naHhIChI ,LJ,err 6ineMi3. TaFhI 
corntt 6ai1JJaHhICThI 56-cype (Jla Ya !\HF). M¥Hlla Mhmay eKi MTihI 
I<:apaH:hII\: "ct>anaa AI<:CMMY Jlay TarnaMyHa Fa3MM" (76). 

wJI itJL>"i" Yi" JltJt IJu(-'I" (Y ti) 
_,1,.0• JtJL>"i" J_, wtJl"-'U t..bt?i" (Yi) 56+71+53=180° 

35-cyper 
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D¥JI a51TTap,o,a 1op MaFbJHa JKaTbip. Con ce6enTeH onap,o,b1 6i1 
Tyn H¥CI(aCbl 6oiibl11Wa KCJITipin, COHbl acnaH WbipaI(Tapb!HbU{ 
K.¥PbIJibIC-K,03FaJibIC rypnepiMeH caJibICTbipbm 1<,apaM1<,TibI3. Con 
MaK,caTneH 35-cypeT ynIKiJI caJI.IJ:bIK,. YIIIKin.n:iH: CbI3hII\ )l(al\Tapb1: 

71+56+53/2=180/2=90. 
D¥:PbIIIITapbI: 

47°34 '+51°14 '+81°14'=180=90*2 
JIIIiHe CbI3bIJIFaH IIIet1;6ep epici c= 16,294. 
M¥HhI ecenerr IIIet1;6ep 6eJIIIIeri Typitt.n:e K:apacaK: 6ona.n:h1: 

90°*3+ 1°34 '=270°+94' 51FHH IIIet1;6ep.n:iH: rnprreH yIII 6eniri 270°/ 
360°=3/4 )l(~lHe I\OC KyMic (Ali) HeMece 3aM-3aM CaHbl (47*2=94). 
EcTe 6onchrn 3/4 HeMece 413 KyH HOTaChI. 

Y IIIKiJI )l(acay.n:a K,OChIJIFaH 71 caH epKeIII cype.n:e 6acTaJIFaH 
MyK:aTTaFaT (A+JI+M=q.. 1+30+40=71) caHbl. 0HhlH; e3iH 
nai1rnM6ap caHhIHhIH; I\hiphII\TbIH. .n:apa (KeceMIIIeci-apKTHKJI.IJ:i) 
Typi .n:eyre 6ona.n:b1: An+M=3 l +40=7 l. Eip.n:eH aiha KeTeJiiK 6¥JI 
caH )l(;rne OHhIH; ecemn Ken Ke3.n:ece,o,1. 

MbicaJihI: 71 *142 - Cytt6ine (EHKeIII) )1(¥JI.IJ:hI3hI, T¥paH 
K:aK:anachIHhIH, K ytt )l(al\ 6ocarnchI ( 6-MyIIIeJI, 2-KeK, cyperriH, 
aCThIH;FhI 6eniri MyIIIeJI rneH,6ep.n:i K:apaH;hI3). 0HhI eKi eceneceK 
6ona.n:h1 bl.n:pbIC )1(¥JI.IJ:hI3hI F¥rnpa,o, )l(;rne C!>apa6: 71 *4=284 51FHH 
K.aK:rrnHhIH, eKi 6ocarnchI 6ip.n:ei1 con caHrn ecenec. K.¥patt.n:a on 
aJITbI peT Kene.n:i. OttaH MhIHatt.n:ai1 epHeK IIIhIFapaMbI3: 71 *6+622= 
4/3*786 =1048; 622-hmKpa )l(blJI caHbl, 4/3KyH HOTaCbl, 786-
6ac 6arn. 35-cyperre attThIJIFaH yrnKin.n:i eKi )Kal\ThI eTirr caJI.IJ:bII\. 
0HhIH; iIIIiHe TeKIIIeHiu,. (K,aF6aHbIH.) opTaJibII\ I\OC yIIIKini. 0HhIH; 
)l(aK,Tapbl CbI3bll\TapbI './_ J' 6¥pbIIIITapbl 70°32' + 109°28'=180° 0Cbl 

2 

eKi yIIIKin.n:i caJibICTbipaMbI3: 81°14'*2-109°28'=162°28'-
109028'=530=53*60=3180. AxMa,o, 6¥pbIIIIbIHa Ken.n:iK. 

Eip TaMaIIIa olirracaTbIH H;;ipce 6ap. )KornpbI.IJ:a KerrTipirrreH 53-
cypettiH; 6ipiHIIIi a51ThIHbIH. caH.IJ:hII\ M;;itti 6orra.n:h1: Arr+Ha)l(MH A3a 
hyi1 ,o,ereH ce1.n:iH. caH.IJ:bII\ M;;itti 6orra.n:bl: 31+93+702+ 21=124+ 
702+ 21=847. OcbI caHrn 6i1 6ip Herne peT Ke3.n:ecTiK. Orr TeMip 
aTOMbIHbIH. carrMaFhIH,IJ.aFbI 6errrneK 6eniM caHhI =A26=55,84 7. 
OcbIFaH 1<,ocaMbI3 153=17*9 6orra.IJ:hI 847+ 153= 1000, HeMece 
55,847+0,153=56. EcTe 6onchIH, ;:iyrrHe 6¥:pbIIIITa 153 irnKi IIIeH,6ep 
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epici. OIIblll l\tywesu:uK cccci 60Jia,1J,b1: I 53* 12= 1836 npoToH 
caHbI. 

CoHhIMeH aJ:iThIJIFaH eKi cype (53,56) 6ipitte 6ipi TeMipTeK 
)Karrrnch1 apl\hIJihI )l(arrrncy.na. M¥JihI ¥FY ott;aJ:i eMec. Orr rnrraMHhHl 
)Kapany :>Iq'.M6aFhIHa COFa.[(hI. fhiprne ai1Ta KeTepiMi3 0Tpap caHhIHa 
rrai1FaM6ap caHhIH I\OCCal\, 6orra.nbl "6arnp :>K¥JI.[(hI3" caHhI: 

{
847 

807±40= 767 

oHaH IIIbIFa)],hl: 
807=92*8+71, 
807+ 113=920; 
807+ 318=1125=(15-./5)2, 

{ 
837 

807±30= 777; 

113+71=184=92*2. 

Ocbrnap.naH rnrraJ:i TaMarna rraJ:i.[(a.JihI ecerrTep IIIhIFapyrn 6orra.z:i:b1. 
M¥JI.na 113- 6¥mrnH -YU-?'w .I\¥PhIJihIC - 6epiKTiK MaFhrnachIHAa, 
HMaH KerrTipreH.nep K:ac11erri ( 61-cype, 4a~IT ). TepT Te TepT caHbIHa 
)l(aJIFaca,1J,hI: 

{
11 

44=28; 7±4= 3 

HeMece 27*31=837. 
0HaH IIIbIFa)],bl: 

837*4=3348=54*62 
54 AH: caHhI, 62 TeMip Chitt;ap caHhI. 
ECK:epry. K.¥paH.na 54-cype Arr-K,aMap (AH:), 91-cype Arr-illaMcH 

(Kytt). 35-cyperre. Orrap.nhIH; opbIH,!l;aphI ->K¥.rr.[(hI3 yiirrepi: 1-KeK 
AH:AiKi 4-Myrnerr. Arr-CapaTaH (llla~rn)-K,mrn. 4-KeK KyH.niKi 5-
Myrnerr -Aca.z:i: (AphICTaH) ¥rry. b¥JI 30p eKi IIIbipal\ eKi I\OJl)],blH; 
6inerittitt; opttbIHLl,a AH: OH; 6ineK, Kytt con 6irreK . .5acI<:a 6ec K0K 
6ec caycal\ (TYHAiK, Kytt.niK 6orrhm l\aihanaH:.nb1). CoHhIMeH on 
6orra)],hI: 2+5*2=2+10=12; 12-Myrneme caH:. 35-cyperre AH: MeH 
Kyttttitt; 6eminepi MeH cype catt;:i:apbI KepceTinreH . .6¥JI eKeyi 
T¥paH I<:aK,rracbIHbIH eKi )KaK,Tayhr 6orrhm Ta6hIJia.[(bI. 
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Aii cypecnml cKi cccci K,oc Aii xaK caHbr: 54*2l08. Cype1 

opTaCblHa I\Oit)J,blK. 0HbIH aCTbIHWl Te:vtip K,a3bII\ 6cnrici opx01-J 
;:ipinTepiMeH =m ('reMip ), =K. (1\a3bII\). EKeyiH TipKen )l{a3FaH)J,a 

TeMip -MarHHT Tirri 6orrhm lllhIFa)J,hr: Ei3)J.iH. xam<:hIMhl3 epTe 

3aMaH)J,a 6irrreH 6orry KepeK. KeK llleMilll )l{eTi K,anpal\WhIHhIH 

MaH,)J,atthI KyH opHbIH)J,a Aca)J, (AphrcrnH) ~)J,hI3hIHa )],;)JI Kerre)J,i. 

Corr apI<:bIJihI TeMip K,a3bII\ rn6hIJI)J,hI. AphICTaH - 6an AcnaH 

I<:aI<:nachI )J,ereH coHaH lllhIFaThIH Ta6ttFH K.¥PhIJihIC. AttTbIJIFaH 

a5lrrap)J,aFbI cepT eTirrreH ~)J,hl3 ophrn)J.aphr ocbmap. ApbICTaH 

6an dyrrtte I<:aI<:nacbr )J,eMeKTiH. Mhil\ThI tteri3i OChI. 

TeMip K,a3bII\ aCThIH)J,a TeKllleHiH. (K,aF6aHhIH.) oprnrrhII\ 6¥pbilllhL 
on yCTitt.ri Chl3hll\Ta )J,a KepceTirrrett: 109°28'- apa pcbIHhIH · 

Ty6i-6errMeci. b¥JI apa)J,a 6i3 OHhI eKi 6errin: arrnhICThII\ lllett.6ep 
errlllerettllle I(OC ChI3hIK.llla )l{a3)J,hII\: l 09°28' * 5=3 2840' =541°20' 

tteMece 108*5=540°; (62+26)5=440'. 

T¥PaH I(al(naHbIH. 6¥pbrlllrnphIHhIH. Heri3ri errrneM)J,epi OChIH)J,a, 

5IFHH K,aF6a errrneM)J,epi OCbIH)J,a. 540- nernette )K¥JI)J,hI3)J,bIK 

6ec6¥pbllll 3aT. 440- TeMiprriK TeK (OJI 116pahHM HOTaCbl -

~*264=440 ) OJI aJITblHlllbl K8K -Mylllrnptt-illo1-1,ai1 HOTaCbl. 

tfeMeK on T¥paH I<:aI<:anbIHH. ~rn1-1,)J,attlllacb1. OtthIH. Kyttre (Arr

illaMctt) 91-cattbrna, 6ai1rraHbIChI: (91+17)5=108*5=540 M¥H)J,a 

17- Arr-Acap, -FanaMH Cb11-1,ap caHbI. 

M¥H)J,a l\OHhIJiaThIH yrrKeH M;:icene cepT eTirrreH 53-cype.IJ.eri 

~.ll.hl3 ryparrb1. Ott)J,aFbI Arr-Ha)l{HM -A3y hyi1 IJuu \j\ 0 J<...S cmiH 

ay,ll,apMalllbIJiap 6aTbm 6apa )l{aTKaH ~)J,hl3 MaFbrnac~IH)J,a 6epe)J.i. 

Apa6 Tinitt)J,e 6ary - t.JJ'-,-i(Fypy6) HeMece MaFptt6 MaFbrnachIH,LJ,a 

6onca KepeK. 

hyi1 - K¥Jiay, )l{OFany, )l{enrc ¥lllY, eny-erny MaFbrnacbIHa Kerre.IJ.i. 

Con ce6enTi 6i3 6¥JI apa,ll,a )K¥JI.IJ.bl3)J,hIH. )l{apbIJIYhI aTbIJihIChL 

epTettyi - K¥JiayhI MaFHaCbIH)J,a anbm 1<:apaca1<: Aerett oi-i: Kene)J,i. 

OJ1ali 6orrrnH KYH)J,e attTbIJirnH a5ITThIH. caH)J,hII\ MOHiH TeMip 

aTOMblHbIH,-~)J,bI3)J,bIH, aTbJJJbICb! opeKCTIHCH naM,lJ,a 60JJ)' 

M;:iceJ1eciMeH 6ai1rraHhICThI I<:apattMhI3. Mb1ca11b1 TeMip,L1,i1-i; T¥Pal\Thl 

Opb!H.[{bll\ (I130TOI1) CaJIMaI<:Taph!. 54(5,8) +56 (6,2)+57(2,2)+58 (0,34: 

=55,847. 

)J,e~!CK, OpbIH.IlaC CaJIMal\rapll.1>111 6aJil\bJil apanaCl\aHJ{bffbl Cll 

DfpaKThI Typi 6onratt 55,847. 
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M¥Hhlll T¥PaI\TbIJlhlfbI. fr:)JlKH 6es1wcKTiH: chrphm;i,a 6011ap? 01-IbIH: 

6yTiI-I aTOl\l;J,hlh~ 03CK npoTOH lq'pai1ThIH KaTbIHaCbIIIa 6ai111a1-Ib!Cbl 

6orrap? AihaH:hrI\: 847+ 153=1000. 153* 12=1836 rrpoTOH caHhI. 

Ottbr 6hrnaH: )l{a3bll1 I\aparrhII\: 

847+1836/12= 1000; 

847*12+1836=12000=10164+1836. 

M¥tt.ua 12-MyIIIeJl caHhr (l\aF6a caHhr). 12000 Arr-MwFpa)K catthI, 

HeMeCC an-Cl>apa6H CaHbl ,UeJiiK. 0HhIH; ce6e6i nattFaM6apbIMhI3 

arr-MMFpa)I{ canapbl 6oJIFaH)la T:m,ipitteH TirreK eTirr YMiTTepi yIIIiH 

12000 ce3 ceH:rrereH. EKiHIIIi )l{aFbIHaH, forrKH cornH 6aH:rrattbICThI 

6orrap. 8rr-Cl>apa611 83ittiri: rnrraMHhIH; )l{aparryhr )l{SHiH,Ueri 

el{6criH,Ue (KOCMOJIOrM.HChIH,Ua) ~)lbl3 3aTiapbIHhIH: 6ipiMeH 

6ipi 03 apa aparracyhr, ottaH KeH:itt 6errittirr I<:aIIIhII\TaII rnparryhr 

12000 )KblJI,Il.bll( ,rl,dyip 6oJIFaH. 3arrap)lbll{, COHbIH: iIIIiH.ue eH; 6epiK 

TeMip.uiH; rraH:.ua 6orryhr corr aparracKaH dpeKerrep;:i:e 6orrrnH. 

Ochr ChIHJlhl 6errrirri ,LI,dyiprriK caHhIMCH }\oc AH: catthIMCH XaI\ThII<:

caH :\!CH caJiblCTbipal\Ibl3: 

12000_12000_12000_100 * - * -
54

* 
10

-
108

*
5
-

540 
- 9 He:'.v1ece 12 9-54 2-108. 

35-cyperri KapacaH:hI3 OChIJiap.n:hrH; tteri3iH rycHeci3. 0HhIH: 

6yriHi 6oJia,LI,hI: 55* l 2=660= 110*6=60* 11 

Eacl(a ce36eH aHTKaH.ua TeMip aTOMhIHhIH; carrMaFhI weri:6eprriK 

6acl(hr caHMCH, orntt 6aif11attbICThI 12-MYIIIerr.n.iK catt MeH, Ali 
caH,Uapbl MeH, xal(Thll( caH,Uap MCH, I\aCHCTTi FaJiaMH l\¥PhIJihIC 

caH,UapbIMCH, ~hl3;:i:ap.UbIH: OpHarracy, l\03Farry caH)laphIMCH, 

arnM.uap,LI,hIH: l\¥Phrny caH)laphIMCH 6aiJ:naHhICThI. Orrap.naH 

IllbIFa)lhl: 

120*9 18 

60*11 11 

OttaH IIIhIF<i)lhr: 
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l3¥Ji caH,IJ,ap,IJ,aH n(ypeK caIIbI /I\eTiJiiK cau lllbIFC:lJ.lbI: 

18*11 3 ---=-
12*11 2 

ApaH HOTaChl, j{FHH 6ip :>KaphIM,[.\bll\ Heri3ri 3aH, 5-AcnaH TeMip 
TeK HOTaChl (K;aThIHaCbl). 

12*11=132- K;ana6 (~J'-:-') :>KypeK caHhI, L>"'-:-'t )f(eTiJJiK can. 29-
MhIC -)l(e3 caHhl, OJ1 l(OJJa caHhIHhlH: Heri3ri 29+50=79; 79-AJITblH, 
KyH MeTaJJhI, 29-WomraH MeTaJJhI. KyH H¥PhIHhIIi. xa6aplllbIChI: 
29*12=348. On MyllleJJ ececi lll¥f'hIJJa (~C.J~). 

Earnp ~J.lhI3 (53-cype) caHbI amp Tali. caHhI 6011hm rn6brnaJ.(h'. 
Map11aM ¥JlhI Faca MeHeH KeiiiH AxMa,!J; KeJieJ.li ,!J;ereHi con, 
6arnp ~.!J:hI3,!J;hIH: e3i, amp TaH pacyn Annah AxMaJ.l "HC¥JILlbI3bJ. 
AttTbJJIFaH caHJ.(apMeH 0Tpap caHbI .n:a·ThIFhl3 6aM.nattbICThI ).l.eJ.liK. 
CornH l\OChIMllla. 0Tpap caHhIHa rrai1rnM6ap caHhIH K;OCaMhI3: 

{
848 

807±40= 767; 807+103=920 

{
837=27*31 

807±30= 777=37*21 

837*8=6696=108*62 

Orpap.n:a OThI3 6an. 0HaH lllhIFa,AhI TeMip TeKTi xal\ (8Mip TeMip 
1<aiIThlC 6onrnHhI 6ip mnapaT). 

AHTbUIFaH 6ip JKa:HFa 1<ai1Ta opanaiir:.r1<. On 57-cype an-XaJUUl 
(TeMip). OcM caH TeMip..n;ig aTOMJ.lhII\ I(acu:eTiHeH IIIhII\ThI: 

~ fJ 550-1.54=tg57. 

6¥JI caHJU>I 6yYiH rypre KenTipin JKa3aMhl3, OJI 6¥pbtHfbI -ecKi 
-1<.anHM (~r-154) ;'lereH ceJ. ,lleMeK, 011 T ~llipiHiH; eprc.n.cri 
;Kapan~aH ~:ym;eci .::ierrn ce1. Oi1nan K:apacaahn rnnaMHhIH Kitt.D:iri 
TeMip K,a3MK Kafula cota.i'J1hL Te!1rip;i,itt, aToM canMaf\ ca111,111w1 

6yritt iKaflbrn eKi ncy_.'iJ.:'l.bn cype cam,rna Ke6efiTeMi3: 

(56+53)55=109~55=5995. 
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0HaH WbIFa..Qhr AE)K)J, ece6iHiH. )l<HbIH caHhr: 

55+140+300+1000+1800+2700=5995 
(10)+(4)+(4)+(4)+(3)+(3) =28 gpirr. 

E¥JI MgcerreHitt; rnernyi ott;aH: eMec. OH:rracy KepeK. Arrrrah K;aJiaca 
TaFbI .n:a )J(att;aJibII\ Ta6brnap. 
• 35-cyperre TaFbI 6ip Herne M;}JiiMerrep 6ap. Orrap.n;bI OI\YllibI e3i 
oH:rrarr K;aparr Kepep. Arrrrahrn rnyKiprriK. 

Eip epHeK Mbrnay: 

91*3=273=53+54+55+55+56 

YIII - T0PT - JiEC CYPEJIEP 

KyH-)J(ep-)1(¥Jl.n:bl3 

3 + 4 + 5 =7+5=12 

91-I\¥PaH.n;aFbI AJI-lllaMcH (KyH) cypeci. 0HbI ym ecerrece 
6orra.n;b1 (Ap6aF --'.JYt273). 5IrnH apa6rna TeprriH. caH.n;bII\ M~Hi 
WbIFa,IJ.bI. Orr e3i a6camoT Kerr )KbIJIY errrneyre T=273°). 0HaH 
KeH:iH AcrraH WbipaK;rnpbrna - )l(¥Jl.IJ.bI3.IJ.aprn apHarrrnH 6ec cypeHi 
K;occaK;, corr 273 caHrn Tett; 6orra.n.b1: 53-~bI3, 54-AJI-K,aMap 
(AH:), 55 OHbIH; MT caHbI, 55-AJI-PaxMaH cypeci, 56-~bl3 
opbrn.n.apbI. CoHbIMeH MbICbip yrnKin.n.itt; ym )l(aK; Cbl3bII\ caH;:i;apbI 
llibIFa,ll.bI: 

3+4+5=12. 

AH:.IJ.bIH; AE)l(,[( eptteritteH ecKe aJiaHbII\ (54+55)55=5995. 0HbI 
Tett;.n.iK TypiH.n;e 6epceK 6ona,IJ.bI 

x2 +54x+5995=0, 

M¥H.IJ.a 5995 Afi)K,l( caHbI. OttaH WbIFa.n;bl: 
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AifThinFaH ap6aF (TepT) caHbIHa )l(¥JIAhI3 opHhI cypeml{ peT 
caHhlH K,OCaHbIK, 60Jia):(bI: 

{
329 

273±56= 217 

(329- AJI-paxMaH, 217- -TeMip K,a3hIK. )l(OJihI). 5IrnH K.¥c 
)l{oJiblHhll{ 6ip a:ifHaJibIC yaK.bIThl 217 MHJIJIHOH )l(bIJI. 

E¥JI ecenTep.n;iH: ap )l(aF1>rn.n;a Fa)l(a:ifhm Chipnap )l(3Tbip. 0HhI 
Annah 6ine,n:i. 

OcbIMeH, rnyKipniK eTin TOK.TaHMbI3. llcJiaMFa T::rnjpi K.ya'T 
6epciH. AMHH! 

8n-MarnaHH. 1/12-1994. 
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