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KWPHWII

Marematika ¢aan ynja yupaiinuran (opMmyJsianap, HWHTerpad Ba Ciir-
paJgap Guiay Taliky AYHENSH XYMAH LaTia JIeBop Ouaan axpaaraijies Ky-
prnamt. By xatTa jleBop opracuiia numajap OysiagTran#  maTemaTHKazaH
xaGapy GyJmaramaap yuyn swmpni 6¥an6, Oy «HHKOG» Ouiuirauia y3HHHHT
HYKH KOHYHJIApH OnJaH SUANAMraH «yJIHE CORJApy JYHECHTa JyY KeJHHAJ.
Arap «yauk conaapy ayp KM3uEHIn OGuJan ypramumra KHpHLnIca, yjap
«aKOMHG conpapy ra ainlanaj.

Kansmrn janpaa swaran GyloK MaTeMaTHEJapHUHr V3 BakTHAA SPHII-
rai mysadakuatiapn X0supry BaKTAa EHIIIApHH XafipaT/ia KoaMIpMOKaa.
Marenariika Gnuan 03MH-KYNME IIYFYJIaral Xap kawzaii ofam yuayH Es-
kg, Apxumen, ITidarop, Tepon ©aGu nemyap Tanumanp:s

Byiox nevmne maremarurn K. Tayce (1777 — 1855) apudpvernxani eva-
TEeMATHKAHUNT MaJRKacim Jel aTarad.

MaremaTikasa Bz Xycycan apnneTHKana TYSHJIMIIN OKHXATHAAH COM-
fla, eURJMIIN JKHNATHAAN 3Ca aHYa MypakkaG Oyviran macananap yupab Ty-
panan. Bywnafi macananap uKKi rpynnara GyJiiajig.

Bupnimy rpynnmara eunm MeTemt asuk OyJras, Jekun »kyjla KartTta
AHcoGazmaapii Tanald Kuaaauray macananap xnpans. Bynmail  xncoGuam-
Jap Kylla Y30K BAKTHH Tadalb KWIajmM, aiipuy Xoauapia X03nprii 3aMoH
Ky 3exTpon xucoGraul mamuHanapn xam épiam Cepa odmaiiu.

Macazay, 21°0 — | conpnnnr V6 €Ki Nypakkal SKAHAMCHUH aHHKJAAU
Tanab wuauHcHW. Bynunr yuyn Gepwiaran consu 2 jay Gowsal 2100 — |
rava Gyaran TyG connapra GYamG kypuiw kepak. By masndane ot yeya-
Jld BA XATTO KYu/il a7ekTpon XHcoGJai Mampnanapn épiamuaa xam Oaxka-
pHO Gyamaiiun. Jlexis maTemaTHKaHIHr GoniKa Kywm yeysuiapd épaamiiia
2101 — | yur myparral con skawasri asnidanan. ynicn axoitnoku, 6y
commir 1 Ba yaupan Tamkapn Gupopra Xam GYJyBuncH XO3Hpraua MabJIyMm
Inac,

HIkgunun rpynna  macanagapura  Xosnpraua XaJ FuANHMara#n Ba Xaux
KU fyan annk Gyavaran  macad-nap knpaau. Macanau, n! -1 (n—
HATYPAJL COM) WakJaary conjap nuiia afipusaapi ty6, aiipusiapi sca my-
pakcaSaup: n=2 Oyarauma 2!+ 1=3—1y6 com; n=3 OGyarauia
341 — 1y con; n=4 Gyarauna 4! - 1 = 25 — vypaxka6 com.

Ulymemre yuyn nl 4 1 wakazarn 1y6 connap kamjait Tynaamuu  (Yexnu
ERH UeKCH3 TYNJAMHEN) TAWKIA KA, Jeral CaRoJ YPUIIHAND.

By capoara xoauprava amnx sxapoG Gepiamarad. 111 -- 1 mmr 1y6 con
IKAWINTH KYAQ KNIMEUWINK 6Giaan Xaa kuwaynran. 27! - 1 guur Sca Ha
1y0 Ba Ha MYPAKKAG KAMINIH Al 3mac.




Jlewun nl 4- 1 makmuars commap mutnia YeKcus Kym Mypakka® comzap
Gopauri HeGOTIAIT aH,

Lynit Xav afruw Kepakky, WKKHHYH TPYNMAjard mMacamalap Xamma
BAKT CHIIMAC/AN KO/aBepMaii; MaTeMaTHKAHUA TapakkHETHAA Oy Myamvo
XaM Xall KuIuHam.

1845 #tunna dpannys maremarurs JK. Beprpan (1822 —1900) Xyiu-
Jari Macanaun GagH kuagd: n>> 1 Gurawga matypan n Ba 2 Counap
opaciijla Kamupa Gntta TyG con Masxys (6y Macasa Xauaa KeJryCHjIa ra-
mipavus). By dukpuunr Tyepuanrun  Oyiox pye maremarnrd IT. JI. UeGu-
wes (1824 — 1894) omuit matemaTika €prasiia KypcaTiH.

1930 fuara kemn6 noasx matematiri IO, CepnmHCKHI TOMOHHMAH Gy
MACATIAIKHE  37lemenTap (KOMIIEKC Y3rapyBUMHHHP (YHKUMSIADH HAa3aphsi-
cméau toftnananvacnan) ue6ori Gepuian. Jlekun Gy ucGor »kyAa Mypax-
KaOjiHp.

I acpra simaran matematwk H. Tesanckuit Kyfiugarn cysnapui afir-
rai s/ «AxoiiHG conmap unpoiimiaup. MabaymkH, uMpofiin Hapcanap oz
yupaiim

Mara wy upoilis COHMAPHIL XaMMa -CORIAp JAYHECHAAH DKPATHO O
Ja Ba yJapui MOXHp/IMK CuaH  YKYBUINIApra eTKasiuna MaTeMmariika
Y wurysuiicit xatra pone yiimams symkun. 10, Ceprumcxuit Pefin  yuusep-
cutetiia «Afipiy apudvernc npoGiemvamapy Xakia Kivrad JIOKJaina
KyHBAArHIapHI adT/an:

«Apudnmernana xosnprava Xad KiIMHMATAH Macananap Kymunp. Byn-
Jail MacamanapuyHr cora ycub Gopmoxaa, Kyiiwaran wmacamanaprRHur Xaa
KWIHHHUTIH SIHPH macayiasiapuyunr nafifo O6yummmra mucGatad Kyja Cesin
Gopmokaa. Bup npo6. Xaa Kik. fiyanaa yrranab AncH Lpoo-
Jevaiap nafino 6ynamr. Afipiy eunamarad macasazap 100 fan. Kyn
Tapuxra srajup. Jleknn NyHéfna kumd Xa@Th ueKCH3 NaBOM 9Tap  IKam,
edvaéTra npobaemanaphiir counl YeuG Gopuwmra kapamacnas, xap Oip
npos. ey, 5

Maskyp kiToGia mMabJym XyCycHsTra Sra GyJran Comiap rpynnadapi
Xarpaa cy3 topurayna. Jlexun GaéH TiJapuTan MacatajgapHinr HCGOTIApi-
HH KeaTupmaiivus., Bus dakar eunaran Ba afipuM eMivIMarad Macajaviapiiy
Gaén 31w GuiaH yerapaiasamia.

By kutoGnan makTab ykyRuuiapy, YKMTYBUHJIADH Ba YMYMaH, MaTema-

THKA OuJjan KM3UKYBYIIAD )OiifaNaHHIIN MYMKHH,
By kuro0 kya é VKHO, Y3nap ¥HMMATOaXO (KD Ba aty-
Joxazagapunn Gaéu strad KuTOGHHHr Maxcyc pepawtopn aouent A. T. Xuxk-
matopra, souent 1. T. Maxeynosra, nouenr )K. H. Hkpomosra, peciiyG-
JiKaja xusmar Kypearraw yxutysun JL. A. Masawerra caMuMuil ainiar-
Jopunamrimal Onaanpaman. Kuto6 xaxuaarn Tasguiwii QrKp Ba Mysoxa-
8aNapHHK fiyasalan KuroGXoliapra TAWakkyp H3Xop KiJamair.

8 Asmop
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TYB COHJIAP

Hatypan connappan TysHaraH
1, 2, 3, 4,5, 6,7 89, 10,.. : (1)

KeTMa-KeTink Gepuirad GyJcHH. [KeTMa-KeTJIHKHHHT ailpiM
XaJJIapHHUM KYmaiiTyBuUMIapra axpaTtamuz. NOCHJ GYuraH éiiui-
Ma COHHHHI Y3Hra TeHT OyJIMaraH KynaiiTyBuunapian muoGopat
6ynann. Macaman: 6=2.3, 24=23.3 Ba X. k. ByHpaii comap-
HUHT OVayBuMIapH 2 TajgaH opTHK. Bab3u Onp Harypal CoH-
Jlap sca I0KOpHJA- KeITHPH/ITaH MabHOZA KYMAiTyBYHJapra aK-
panvaiigi. Macanay, 5, 7, 11, 13, 17, 19 Ba x. k. ByHzaii
counap (akar 2 Ta GysyByMra sra: GHp Ba LIy COHHHHI Y3H.
Bupunun xunparn connap Mypakka6 couiap €0, HKKHHUK
XHJarn consap sca Ty6 comnap ne6 aranaau. Harypan 1 co-
HH LIApTJIH paBuinga Ha TyG Ba Ha Mypakka® coH Je6 KaOy.
KHIRHA,

[lynnaii KuuG,

2, 8,5 7, 11, 13, 17, 19, 23, ... (2)

KeTMa-KeTJIHK TyG COHJiap KeTMa-KemIurumm ndopanaiim. (2)
KETMA-KeTVIHKHUHT YK SMaCJ/HIHHH, s’bHH TyO COHJAP ueK-
CH3 KYM SKAHJNHHH GHPHHYM MapTa GOH3HHHT SPaMH3JaH yu
acp oamun sinaran Gyiok matemaTtnk EBkamp ucGoraaran. Xo-
3up Gy TeopeMaHWHr GMp Heua XHJ HCOOTJIapH MaBkyj OyJica-
na, EpknupHunr ncGoti skyja coama  xucoGmanamu. BRI
TeopeMacHjaH HCTa/NraHya Karra TyG COH MaBKy[ 3KaH!IHPH
kennG unkazau. Macanan, kamuga 1000 Tta pagamim TyG cow
MaBkyA. Jlekun 1960 iinraya GyHpail coniapHuHT GHpOHTACH
XaM MablIyM 5Mac 9iW, YyHKH Oy BakTAa MabjyMm Oy/raH sHT
Karra Ty0 cou 969 ta pagamam 237 —1 coun apu.. Keiinn-
vanuk 24% — 1 gypusnmmpard Ty6 con ammknampd. Kusu-
KYBUHJIApTa LWIYHH afiTHO YTHII XaM MYMKHHKH, 2% — | Huor
Ty0 con skanunu JI. djnep (1707 — 1783) ypcarran. Beua
(aHnap aKajieMHSICHHHHT apXHBHZA MaTeMaTHK KyJHKHMHT
4212 Geram xyu EavacH Mamxya Gyau6, ywpa 100 000 000
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raya GyaraH HaTypal COHIAPHWHT KAaHOHHK Eitmnvacu (TyO
COHNap KymaiitmacH wakiH) Gepuiran. 2% —1 wumr 1Y
coH 3KaHaurH Ba y 3375 Ta pakamuH sKaHuurk 1963 imizna
SJIEKTPOH XHMCoOJall MAlUHHACH €pAaMHIA aHHKJIAHMH.

1971 iunga amvepukaiHk. MaTeMaTHK TakepmaH 3JeKTpOH
XHcobaal Maumnach épaamuna 40 munyT Huma6, 6002 xona-
Ji 2V97 — | gypumumgarn Ty6 COMHH aHHKAanM. By Xosup-
raya MabayMm Gy/AraH SHC Katta TyG COHAHP. -

Ty6 conMap KajBanMHy TyBHIIHHHT SHT OfMd Ba my Ou-
JiaH Gupra SHr KajuMmrH xucoOJaurad ycyJsu ['penmusHuur Kpe-
HAaHKH [UaXpHAa swaraH MaTeMaTHK Ba acTpoHoM dpaTtocdenra
(6u3nnEr spamusraua Gyaran 276 — 193 fnanap) Teruimiuaup.

Sparocden saMOH/OLIIAPH YHH «XaMMa epla HKKHHYM» 1ed
ataransap: EBK/MaH KeHHHTH HKKHHUH MaTeMaTHK, ['Hnmapx-
JaH KeilHHTH WKKHHYH aCTPOHOM Ba X0Ka30.

Y raxund Kwiras ycyn KyiiHjarhjaH uGopar: MHCOJ yuyH
50 raua Gyaran Ty6 coHJap KajBaJHHH TY3HLI Ta/iab KHJHH-
ran 6yJacud. 1 gan 50 ragsa 6yaraH HaTypaJl COHJIAPHH KeT-
Ma-KeT.€3H6 YMKaMH3 Ba YJIaDHHHI OpacHjiaH Ty0 COHJIAPHH
KyiiHjaruya KpappaMus (Mypakka® COHJIADHHHD YCTHra 4i-
SHJIraH):

Y 87
BUYN
45 46 47

1 Ty6 con sMac, y Yuupuamaiigm. Bupuuun Ty6 com 2,
YHA3H KeliMHrH Xap OHp MKKHHUH HATypajl COH YuHpi/iaiu
(2 yuupunmaiinw). Harmxaga dakaT MypakkaG comnap §uu-
purai. Wkkiunun Yunpnavarag coH —3, y Ty0 CoH. Yujan
KeilHHrH Xap GWp yuWHYW HaTypal COH YuHpHaaau (caHawzia
yunpuarad connap xam cananagu). KeftuHru yumpHimMaran coH
5 GYusiand, yHiaH KeiiHH I[OKOPMAA KYpcaTHiraH iiyyi OuiiaH
Xap OWp GeluHHYH COH YuMpPHIAAH Ba X0Ka30. BHSHMHT MHCO-
JHMH3[a TYPTHHUH VYMpHJHLZAH KeifinH ¢akaT Ty6 couJap
KONaH.

Byupaii ycyn Guian Tyauiras TyG COHMAp jKajBanu «9pa-
Toc(en FanBupu» HOMH OHiaH MabAyMIHp. DpaTocden COoHJAp-
HH MyM OuWnan KomviaHTaH —Taxrayara  €suo, MypaKkao
COH/IADHH WrHa -GHJIaH TeUraH, HaTHXajla TelHKYanap XCCHa
Gyaran. Taxtaua Xyanu FaJBHPHH 3CjaTafl, yupan Gapua
MypaKka0 COHjap 3JiaHuG TymwH6 KeTHO, TyG COHJAPTHHA KO-
sanu. patocden Ty6 connap kaisamumn dagar 1000 raua

BT A E I 17 8 100
5;2595”53,4 55 37 3 94

b
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GysiraH CcoHJIap Y4yH Ke/THPTaH, Xosupru maiitaa 100 000 000
raya TyO COH/Ap KAJBa/IH MaBXy..

Ty6 coHnap XOCHN KHAHIIHWHT Gomka Gup yeynn Ilpara
maxpuzaa simosun Huxenep Mupocnap Coykyn TomoHHzaH 1954
jinnga Gepuiran. By ycyn Kyhnnaraua:

Mabiymkn, 6 maH xarra coHnu 6 ra Gyarasga 0, 2, 3; 4
KONAUKIAp XocHn OyJca, n MypakkaG coH Gyuamd. LIyHHHT
YUyH n= 2, ns= 3 6yiran Ty0 coHnapHn 6n -+ 1 wmakanara
COHJIAp HYHJAH H3Jjall Kepak. -

n=6km+(k+m) (k=1,23,...,m=0,12, ... , &)

Ba

} n="06km+-(k—m) k=123, ...,m=0,1,2,... , k)
Japnan oiifananud, KyiHaard KajBajlHe Ty3aMmH3:

n==06km + (k+m) =96 +8 ..
» 5446 72 7 2ol ye el o
24i4 36 +5 48+6 .. MypaKKaﬁ

6+2 1243 1844 24+5 ...

0+1 042 0+£3 044 ..

64+012+1184+224+3 ...
244036+ 1412 .| 6p—1—
54 +£072+1 ... [ mypakkaG

n=06km+ (k—m)=96+0 ...

k=1 Gyuranga m=0, I;
k=2 Gyaraupa m=10, 1, 25
k=3 Gyaranja m=0, 1, 2

5G]
KHiiMaTiap O/HHAJH. -

67— 1 HuHr TYG GYJMWK YYYH 3KAJBAJHHHT NACTKH KHC-
MHga o GyaMacurh, 6n -+ 1 HUHT TyG GyaHIM YUyH JK3JBaJ-
HHHT' [OKODH KHCMHJA n GY/IMac/mri Kepax.

Mucoum 1) n = 13 agsalHUHT 10KOPH KECMHAE HYK, AeMaK

6-13 4 1 =79 —1y6 cou.

n = 13 KaJBallHHHN MacTKH KHCMHAA GOp, WIYHHHT YYYH
6-13 — 1 =77 —mypakka6 coH. 2) n = 149 —T1y6 coH, UyH-
Kk 149 =6.25 —1 Ba 25 COHM »KaJBaJHUHT OCTKH KHCMHAA
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fiyk. 3) n=229—1y6 con, uynku 229=06.38 4+ 1 Ba 38
JKaJBalIHUHT 10KOPH KMCMHAa HyK. 4) n= 187 — Mypakka6 cow,
gymm 187 =631 4+ 1 Ba 31 ikajBanHHHT IOKOPH KHCMMpa
op.

Ty6 connap XOCH/ KHIHHHIIMHHHET SHA GUD YCYJIH MaBxy:

Hartypan con | Gunas GupuHuM n Ta Ty6 COHJIAPHHU OMIHG,
yNapHU MXTHEpHI Y1 GHMaH MKKH rpynnara 6ynamus. Xap Gup
TPyNna COHNAPHHH KYNaiTHPHO, MKKH XHd KYNafTMaHW XOCH
KuNlaMu3 Ba Oy KymaiiTMaJapHHHI HHFHHIHCH €KH aiHpMacHHH
Tysamu3. Xochn 6yaraH HHFHHIM €KH aidpma  €ppmamupa
(n4 1) TyS COHHHHT KBalpaTHIAH KHUHK GyJuraH Ty6 con-
JIADHH XOCHI KHJIaMu3.

Mucoa. 1) 1 6unan 1y6 con 2, 3, 5 MapHu HXTHEDH] HK-
KH rpyniara 6ysamus:

I rpynna: 2 1.3.5—2 = 13;

11 rpynna: 1, 3, 5} 1.3.54+2=17.

13 Ba 17 nap 5 paH keiiunry TyG COH 7 HHHT KBajgpaTuiaH
Kuuuk. [lemak, 13 Ba 17 —Ty6 coHnap.

2) 1 Ba 1y6 cou 2, 3, 5, 7, 11 mapman doiigananns,
13% = 169 nan kuumk GyJsran TY6 COHJIADHH XOCHJ KHJIAMHU3.

I rpynna: 3.5 =15 154 4 16 =169 = 13*— my-
] aKKao;

II rpynna: 1.2.7.11 = 154) 154 — 15-= 139 — 1y6 con.

Bouika xun rpynmanap Tysamua:

I rpynma: 3.5.7 = 105} 105 —22 =83 —1y6 con.
II rpynma: 1.2-11 =22 105 + 22 = 127 —1y6 con.

Hgox. Arap Xocwn KWIMHTaH aiiipMa Ty6 coH (n -+ 1)
HHHI' KBaJpaTHIaH KatTa Gfuca, Oy COH Ty6 Gyuimacnrs
MYMKHH.

Mucon. 1 Ba Ty6 con 2, 3, 5, 7 NapHu Kyfingard MKKH
rpynnara Gynamua:

I rpynna: 1=1

II rpynna: 2-3.5.7 =210

210 — 1 =209, mekun 209 > 112
[lysunr yuyn 209 wu Ty6 con Ae6 afiToimaiivua. XaxukaTaH
xaM, 209 = 11.19.

1 Ba 1y6 cou 2, 3, 5, 7, 11 napuu Gomka Xun rpynna-
sapra 6ymu6, 169 nman kmuMk GyJran Xamma Ty6 COHJapHH
XOCH/T KHJTHHT.,



JI. Diinep Dpatocden FanBHpHIaH doiifananiO, TYG COH/ap
3aJiBaJMHH Ba MypakKa0 COHJIADHHHT SHF KHUHK (6upnan Tai-
KapH) OYJlyBUHCHHH aHHKJIALI yCYJHHH KypcaThG GepjH.-

Hatypan n connn n= 30g 4 r KypunHW/A E3HLI MYMKHH.
Bysma r =0, 2, 3, 4, 5, 6, 8, 9, 10, 12, 14, 15, 16, 18,
20, 21, 22, 24, 25, 26, 27, 28 Gyaranga n MypakkaG CcoH
6ymo, r=1, 7, 11, 13, 17, 19, 23, 29 GynraHga sca n
Ty6 COH GYJMIUK MyMKHH. Dil/lep JKafBaJHH KyiiHgaraya Tysra.

n=30g+r Ty6 con 6yJranja d<ajBajHHHI TECHLIJIL XO-
Hackra p uH (p —1y6 co) Ba 30g + r MypakkaG COH GyJraH-
Ja yHHHT GHpra TeHT GY/IMaraH SHC KHUHK Ty6 OYJyBUHCHRH

€3raH:

\ e | i ; 13 | 17 ) 19 | 23 ‘ 29
g
0 p p P P p I p P l P
1 p p P p ( P 7 P I P
2 p p p p i p p p
3 7 P p P P p P 7
4 11 , p p 1 p P 11 P

Mucoun. g =3 Gyuranga
n=230-34+1=91=7.13 Ba
n=230-3429=119=7.17

Jap mypakkaG G0,

n=230-3+47, n=230-3-+411, 30.3-413
n =30-3 + 17, 30.-3+ 19, 30.3 423

Jap Ty6 coH GYynap.

AlipuM coHNapHUHT GHpOp paKaMMHM GOIMIKA COHTA alMalil-
THPHII HATHXACHAA Gepuirad CoH TYG COHTa ailaHu® KOJIHIIH
MymiuH, Macanan: 81 — mypakkaG cod, 1 pu 3 Guiau anmaui-
THpCaK, Ty6 con 83 xocmn Gynapm. JlekuH Xap Kampait CoH-
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HHHT XamM GHprHHAa paxaMHHH GOIKAa COH OHIaH aJMallTHPALL
HaTixKacuza Ty0 coH Xocun GysaBepmaiind. Macasnan, 200 HHHT
PaKaMJIapHEH anMalTHPHII GHiaH Ty6 COH XOCHI GYyuMaiiH.
[lysHAr yuyH GyHpaii casoa TyFHiagh: Xap Kaspain n> 10
COHHHHT MKKHTA DaKaMHHH a/IMAILTHPHII GHNAH Ty6 COH XOCHJI
KuauO 6ynagumn? By caBonra Tysa :kaBoG Gepu6 Gyuvimaiinu.

Bepusran natypan COHHUHT Ty6 €KHM MYpAaKKa® SKaHJHTHEH
aHHKJIAUI KHAWH MacaJjasiapiaH OHPHIHP.

JI. Siinep 1000009 uu Ty6 con ne6 Vinaran sgm. Ke-
fiuHyaiKk Oy (UKPHH TacHHKJAll YUyH y KaliTa Xucobmaliap
yTKa3ub, aBBaqTH (MKPHHHHT HOTYFDH SKAHJMTMHH  Ba
1000009 = 2933413 okananruam kypcaran. Ilyunm xast
aiiTH KepakkH, Oy BakTAa djiep 70 €wpa 6y/m6, HKKada
KY3H OXN3 Ba Y XaMMa XHCOOJIALLADHM E[jlaH yTKasap 9/H.

I1. ®epmagan 100 895 598 169 muHr Kampail com 5KaH-
JMCHHH CYparanyiapuza y Gup o3 xucoGnamwiap yTkasuo, Oy
con 898423 Ba 112303 ;apHMEr KymaiiTMacu SKaHJHTHHH
KYpcatra.

Bynpan 100 fimmua wiraps anrvmssmk matemaruk [lue-
Berc 8 616 460 799 comn Kaujail COHVIAPHHAT KymaiTMacHIaH
HOOpAT fieraH caBonl Kyiran spu. KeituHuanuk, XucoGuam Ma-
IIMHACH €ppamua, Oy con 96079 Ba 89681 napuuHr KymaiiT-
MACH 3KAHJIHTH aHHKJIAH[IH,

Babau Gup HaTypan COH/apHHHT TYG 8KH Mypakka0 SKaH-
JHCH X03HPraya XaM MabilyM 3Mac, :

Ulynnait Ty6 cOnNap XaM MamKymKH, yJapHuEr Oup Heua
KETMa-KeT OXMPLH DaKaM/IapHHH (JEeKHH KeTMa-KeT XaMMaCHHH
3Mac) VUHpHII HATHXKACHZA XOCHN GyJraH cowsap sHa TYO
coHzap Gyuamu. ’

Mucoun. 3793 1yo con 6y.m6, yHaH 10KOpHJa aiiTH/TAH
Hyn Gunan xocwsn Kuimuran 379, 37, 3 comnmap xam TYO COH-
NIApIHp. N

Bynpait 1y6 conniap sur comaga Ty6 coHiap ne6 atanamil.

Kyitita KeTma-ker Koiilamran sHr copia Ty6 CcoHJap
KETMa-KeTJIHTH KeJITHPHITaH:

37 3797 37397 2399333
317 7331 73331 7393931
599 23333 373393 7393933
797 23339 593993 23399339

2393 31193 719333 37337999
3793 31379 739397 59393133

739399 73939133
10



TYKKH3 Ba YHJAH OPTHK XOHAJH SHT COIJA T Y6 COHJIAp MaB-
X YA oMacaurk uc6orianran. [lyspait KuanG, sHr ysyH Ba 3HI
copna Ty6 counap 8 Ta pakaman Gysm0, ynap dakar 10Kopuia
KeJITHPHJITaH TYpTTa 8 Ta pakaMmyiM SHT comna Tyl COHJapAHp.

KajguMri samoHa Kyn OJMMJAp n HHHT Gapua HArypas
KuidMaTyiapn  yuyH TyO coHNapHH H(ona KHJajuran (opmyJiack-
HHU TOIHLI Macanack OWJaH IYFyJuiannG KeJsrassap.

ByHpaii gopmysanapaan xysa Ky Taknnq) KHJIHHTaH GYJ1-
ca-Jd, YUIAPHHHL Xeu Oupn n HHHT XaMma KHAMaTJapy yuyH
XaMMa BaKT TyO coH Gysa Gepmaran. ByHpaii qupMleanapHuﬂr
aiipuyIapHHH KeTHPHLI GHMal  uerapasiaHamis. i

1) Anrmiswink  vatemaHk  Puceh  Xane (1970 Hmma)
4943+6007083 upoga s=0, 1, 2, 3, 12 Gyuran-
na Ty6 COH GYnHIIMHK; 429983158710 + & m?ona sca k=11,
13, 17, 19, 23, 37, 41, 43, 47, 53, 59 6yurauma TyG COH
6)‘7Jmmmm KYpcaT/i, I f

) Bytox dpanmys osmmu ®epma (1601 — 1665) 22" - 1 co-
HH Xap Kaufjaii HaTypa/J n COHH yuyH TyG COH GYJHIIHHH afiT-
ran spu. Y nra0, 1, 2, 3, 4 xabu guiiMarTiapuun Gepuo,
3, 5, 17, 257, 65537 KaGu Ty6 CcOHJAp XOCHJ KHJTAH 3JH.
n =5 Gyarauja 92 -+ 1 conu yma Karra coH OY/iranu YuyH
depma Oy comuu Ty6 @éKxH Mypakka® SKAHJIMTHHH aHHKJIAl
oJMara,

1739 fmapa JI. Diep 2°° - | HUHT MypAKKAG SKAHJMTHHH
kypearan (GyHnaii comnap Xakunza GM3 Kearycu mnaparpacuap-
HHUHr OMpHJA ajoXuaa TYXTa® yTamus).

3) n*4n+ 17 kynxag n =0, 1, 2, 3, ... , 16 Gyuran-
ja Ty6 convapuu Gepauu, n = 17 Gynranga sca Mypakka® COH
XocHl Gyaagu,

4) 2n*+ 29 kymxag n=0, 1, 2, ... , 28 Gyaranga Ty6
consapuu Gepagu, n =29 Gyaraga MypakkaG COH XOCHN
GyaanH. ¢

5) n*—n 441 xynxag n=0, 1, 2, 3, ... , 40 Gyarau-
aa Ty6 CcoH Oynu6, n=41 Gyaranga MypakkaG CcoH 6Y-
JajH.g

n*—n 41 dopmyna épaamuaa XOCH/I KHJIMHAJUraH 2348
T4 COHHHMHT SIPMH TYG COH 9KaHJMIH KypcaTuirad. I[lynnai
KYpPHHHLIATH COHJIAP HYHAA MHIIHOHHMHT 0,475 KHCMHHM TyO
COHJIaD TALIKHI KWJINIIH KYPCATHIraH. n’—n—l—a udoaa
a -4l pan=1, 2, 3, ..., a—2 Gyaranga Ty6 coHHH Ge-
pajuMH, JeraH caBoj KyHuiran spu. By casosra xosuprada
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aBo6 Gepuarany iyk. Jlekun 41 <a < 10° opanukza GyH-
Jaii TG COHJiap MaBKYyJ, SMac/HrH HcGOT/aHran. Ammo @ = 3,
5, 11, 17 6ynraupa Ba6apua 0 < n < a—2 napua n*—n +a
noza TY6 coHnapuu GepHiH HCOOT/IAHTAH. !

Mucoan. a=11 oymcus. n*—n-+ 11 yixan Gapua
0<n<a—2napyuyn 1y6 COHEN Gepajy (TeKWHPHO KYpuHT).
n<C 11000 6ysranga n* —n + 41 kypuuumpard xarra Tyo
coH 19421, 27941, 72491 napmup Ba OyHpali TyO COHJjap
4506 Ta sKaHurH XHCOGJIAHTaH.

f(x) = x* —x -+ 41 Diinep yuxanu pefinnany. By yuxan Ty
COHNIapHH GepajiuraH YuXa[JapHHHT T€HEpATOPHAHD, HyHKH Oy
yuxaanan Qoiinananu6, Ty6 COHJAPHW Gepajuran siHa GHp Heu-
Ta yUXaANapHH XOCHN KHJIMII MYMKHH.

Mucoun. 1) f(2x —40) = g(x) = (2x—40)> —(2x — 40) +
+ 41 = 4x> — 160x - 1600 — 2x + 40 + 41 = 4x> — 162x +-
+ 1681 yuxan 1< x <40 nap yuyn f(¥) mam Xocwsm KuJH-
Haguran yma Ty connapun Gepaid. (TeKmHpHG KYpHHT.) ]

2) h(x)={f(8x—81)=9x>—489x -- 6683 yuxam xam

< x<40 nap yuyn 40 Ta Ty6 comnn Gepamu. Jlexum [(x)
Ba fi(x) nap ¢akar 27 Ta ymymuii TyG COHra 3ra.

3) [(x)=f(3x—38) =9x*—231x -+ 1523 yuxag xam
0<x <39 6yuranma 40 ta xap xun TyS connu Gepamu. Dy-
gap B. A. TonyGes Tonran Keagpar yuxafiapaup.

4) f(4x) = 16x* —4x + 41 yuxan 0<x < 40 jap yuyH
Gaxar 31 Ta TY6 connu Gepamu.

5) 4(x*—x + 41) yuxan x=ZE1
nap  yuyd, 9(x*—x+41) yuxag x= 3"—;'16)"'.nranna,—
0 <n <12 map yuyn, 16 (9x* —3x +41) yuxag x = 21,—1
Gyaranza —6 < x < 19 nap yuyn, 16 (9% — 3x 4 41) yuxax
x =2"‘$6§lnranm— 5 <n<20 nap yuyH Ty6 COHMAPHY Gepajii.

6) n* —79n 4 1601 sca n=0,1,2, ..., 79 Gysirauna
Ty0 connapuu Gepagi. n = 80 Oyuranga sca Mypakkad coH
80%* —-79-80 + 1601 = 412 nu Gepanu. By Kymxajsapuuur xan-
Machnn iep xypearran. Illy Ounan Gupra Oiiep f(x) =
=ap"+ax" '+ ... 4 a, KYNXan X HEUHT Xamma HaTypa
KHAMATIaDH yuyH Xap AOMM Ty COH GYJa OJIMACJHFHHH liC-
6ot KHIraH.

1967 iinnna Coer matematiirn B. A. TonyGes 9x® — 231x +-
- 1523 kymxag xerma-keT 40 Ta Ty6 coHHH GepHIUHHH Ba

12
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842 — 326y |- 2659 xymxan sca x =0 gaH x =39 rava Gys-
ran Hatypan counap yuyH kerma-ker 40 Ta TYO COHHH Gepu-

LIMHA KYPCAT/IH. -

1968 i 25 wmapraa  ¢panuyd matemararn [, X. Jle-
mep Tonyoesra ésran xartimga @.T. [lypy AeraH MaTemarik
36x2 —810x - 27563 kymxay x=0, 1,2, ..., 44 nap yuyn
45 7a Ty6 COHHH GepHIIMHH KYpCATTaHHHH MabllyM KHJIIH.
By 1y6 comnap 2753 Ouaan Gowwanuo, 36809 TyG conn Gu-
JaH TyrajiaHafi. )

Aiipum Ty6 con p nap yuyn pP--p+ 1 éxn p*—p 1
CoHsiap Ty6 COH Oy.JajH.

Mucos. p=>5 yuyn p*-+p-+ 1=231, p=3 yuyn p* —
—p+1=17,

Jlexun xynruna TyG commap yuyH p* + p -+ | xypunnmza-
TH COHJap MypakkaG cousap Gymanu. Coser Matemarura B. A.

« ToayGes 10000 pan kuuuk GyJraw Gapua TyO COH p Jiap yuyH

P p+ | xypunmwgars MypakkaG COHJAPHH TYO KynaiiTys-
upJIapra axpatnarannun Gepan (Aectpua Paniap akanemusicH-
HHHT JKypHa/nja GOCHJITaH).

Bapiasamik matemarik AHupeil MOHKOBCKHI KYpcaTHINH-
ua, 4, = %— (10 —7) xypunmmgarn counap n=2,3,4,5,6,
7,8 oOyaraupa 31, 331, 3331, 33331, 333331, 3333331,
33333331 wakanarn Ty6 consiapui Gepaid. A, KYPHHHLIJIATH
IHI KHUHK Mypakkz0 conm n =9 Gyarampa Xocua GYiiuO, y

Ay = § (10° —7) = 333333331 mup.

[ynnnraes, A, HUHD XaM MypaKkKaGJNrH aHukJaHgd. Jlexun
n=223,4,56,7 Ba 8 napjan Tamkapu n Jap yuyH A, waki-
jari Gomka TyG COHJAD MaByKyJMH, JeraH caBojra XO3Hpraua
3KaBo0 TONHWITAHH K.

n=16m-+q(m=0,1,2, ... ) nap yuyn A, couHnuur 17
ra GyJuHHIIN HCOOTJIAHTAH.

Mucon. m=0 6yaranga n=9. A, = 333333331 counu
17 ra Gysmuamu:

333333331 = 17. 19607843 »

[IIMHIeHUHT  KYHHJArH THIOTe3aMapH MaBMKy/L:
1) Gup BagTaa TyG com Gyaran p Ba p 4 10 xabu TVG
coHJiap uexcna: Macajam, 7 Ba 17; 13 Ba 23; 19 ma 29; 31
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pa 41; 37 Ba 47; 61 Ba 71; 73 Ba 83; 79 Ba 89; 97 Ba.107
pa Gourkanap;

2) 6up BakTAa Ty6 con GyuraH p Ba p -+ 1000 kaGu TyG
CcOHNAp ueKcHs kym; Macamaw, 13 Ba 1013; 19 sa 1019; 31
pa 1031; 61 Ba 1061; 97 sa 1097; 103 Ba 1103; 1039 Ba
2039 Ba Gouxasnap.

3) n+l, nt3, n+7 n+9 n+13 nap Oup
BaKTAa Ty0 COH GY.ajuraH HaTypal 7 COHJAD COHH UEKCH3
Kym.

Mucon n=4, 10, 100; n=4 OGyaraspa 5,7, 11, 13,
17 —1y6 connap; n= 10 Gyaramga 11, 13, 17, 19, 23 — 1y6
COHJIAp.

f(n) =n* 4+ | — ukkunun papawams kymxam n =1, 2,4,
6, 10 6yaranna 1y6 connu Gepamu. n-< 10000 Gyarasza 842
1a n* 4 | wakngars Ty6 com, n< 100000 Gyaranpa n* + 1
IaKJgark Ty0 consap 6656 Ta,n < 180000 6yaratima n® + 1
IaKJIJard Ty6 comyap 11223 Ta skaHnurd XucoSmanran. Jle-
kuH n® 4 | makngarn Ty6 COHMApHHHT UeK/H KM YeKCH3JIHIH
Mabilym sMac. [onyGep y3u nuwiab WYHKKaH airopuTM €paamu-
Ja n*+ 1 mwaxigara mypakka6 comnyiapHuHr << 190000 6¥.-
ranjiard Ty0 KymaiiTyBumnapra éEfinvacuun Gepran. n < 1500
Gysiranja OyHfail MypakkaG COHMApHMHT Ty6 KymaiiTyBumiap-
ra eiiunvackeu aca JI. iep Geprad spu. SKHHLA amMepHKaNHK
matemathk [l. [lanc assexTpoH xucoGmam MalIHHACH €prAMH-
na FonyGes Tysran KanBalinu KaiiTafaH TeKIUHpHO, (akar GHTTa-
THHA TY3aTHW KHPUTIH. :

Xosupru BakTia Xamma n<< 100000000 Ba aiipum n <
< 40.10" nap yuyn n* -+ | wakijars MypakkaG COHJapHHHT
1y0 KynaiityBunnapra €iinimMacH MaBXKyJ.

Hemuc matemarirs Jupuxnenunr ucGotura xypa (a, b, ¢) =
=1 Gyaranga ax® + bxy -+ cy® nudoga uexcus Kym TyO COH-
napui Gepaju. m(n)* Guian HaTypan n COHHraua Gyurad TyO
COHMAD COHMHH, YyMyMaH, n conurada f(k) wakupgari TyG COH-
nap conudd m, (f (k)) Gunan Genrmaaiimus.

Mucoun. m,(k*+a) Guian Harypan n comuraua A 4-a
wiakagard TY6 coHnap comn Genrmmamagw;  w(30) = 10;

a, (k* 4+ 1) =3; 30 rava /*- 1 wakngars TyG comaap: 2,
5, 17.

* By Gearnuu I1. JI. YeGnmen KHOHTTEH.



— n(x) dbyHcuuaARAET Tpadury Kyimparuuamup (1- mwaks).
: VAL B. A. ToayGes 1 §/11 <
30000 65"Jxraﬂna£"%z;;—)z
~ 0,69 sxaHJHrHHA XHcob6Jsa-
ran. lllyHpaii ¢ KuiMaTiap
] T, (k2 + ©)
XaM  MamKYAKH, =
HucOaT OGupzan Katta Gy Jaamu.
= MacanaH,

1 ‘IYIXI‘- -

B S Y

:i‘[,,(/c“—/e+41)~3 7:
23456718910 T (1) ]

© 1- wakn, T (E+T) .
w2

0 (B2 - k - 72491) ~ 4.0
70 (n) S

k*+ 1 mwagnmarn TyG COHJIap XaM YeKCH3 KYI, Heral TH-

noresa Mamxyamup. B. A. ToayGes % = 1,2, 4, 16, 20, 24, 28,

34, 46, 48, 54, 56, 74, 80, 82, 88, 90, 118, 132, 140, 142, 154,

160, 164, 174, 180, 194, 198, 204, 210, 220, 228, 238, 242, 248,

254, 264, 266, 272, 276, 278, 288, 296 6Viranga k? -|- 1 maxsgaru
T (A1)

Ty0 coHsiap XOCHJ OVJHMIUMHH KYypcaTra. =T [ ne6
omi6, 10 < 7 <300 6yuranzna 0,60 < /< 0,68 5KaHIHTH aHHK-
JIaHraH, «

n =150 Gyaranna / sHr KHUNK KHUiiMATra 9Sra SKAHJIHTH
aHHKJaHAH.

Xap kaujali HaTypan m cou yuyH mywupaii n® - m udona
MaBKyAxH, Oy wudopa makaujaris TyO COHJEp YeKCH3 KYII,
JieraH THIIOTe3a XaM MaBicy/LLHp.

n® -1 xypunHuizarn Ty6 con ¢akaT 6urra (2 TyG COH)
SKAHJHTHHM OCOHJIHK GHJIaH KYpcaTHIl MyMKHH (HCGOTJIaHT).

n®+2 Ba n® —2 kypuHHwgarH TyG COHJAp UYeKCH3 Ky,
JeraH rumoresa MamBxyd. n =1, 2,5, 29 Gyaraupa n® -+ 2
Kypuruugard Ba n=9, 15, 19, 27 6yaranga n® — 2 xypHHULI-
garn TyO COHslap XocHJ OyJajy.

,,=2P—3+1 tdopmynana p unnr ypeura 31 raua Tog TyO

comnap Kyimica, N, xam TyG con Gymamum (Gab3u OUp TOK

MypaKkad p con yuyH Xam N, Ty6 cou Oymamu): Ny = 3;
15



Ne=11; N,=43; N, =683, N, =2731; N,,=43691;

Nys = 174761; Ny, = 2796203; N,y = 178956771; Noy ="

—716827883; p =37 Gyuranta Ny, =>ct =
= 1777-25781083 —mypakkaG con Gyamu.
IOpnii Cracosuu neran oppuit Gup wmux Gy BagTiaphia

MaTeMaTika GHiaH LYFyINaHuG, KyiHgarH ayoius iy Ounan
Y0 COHJIAPHM XOCH/I KH/TaH:

14 1. =

%,iégi } =§,} HKKHTa KeTMa-KeT Ty0 coH
414+-1.44+1=29
4424 —1=31 | / L,
4143.411=37 4 T1a XeTMa-KeT TyO COH
4)4-4-4 4 1=41.

6!+ 1.6 41 =727 )

6!4-2.6 41 =733

2; iig—ﬂ Z;ﬁg \ 6 Ta KeTma-KeT TyG COH

614-5.6 41 =751

61-6.6+1=757. )

Bynjan Kyiiapard runoTesa KequG uHKajM; Xap kamjai
®ypr n=g—1 (g—T1y6 coH) yuyH

kn 41, arap kn-+ 1 1y6 com Gynca,
Op =4\ pp—1, arap kn —1 Ty6 con Gyuca

dopMysia TyG consapuu Gepagu. Arap kn + 1 nap onp uzuctm}a
MypakkaG Gynmaca, y Xoija o, COHH n Ta Kerma-KeT Kol
mawran TYO consapun Gepamu. Arap kn o= 1 siap Gup BakTid
Mypakka® Gyaca, Oy xonja KeTma-Ker Jkoiiawrad TyO COHJAp
COHH N JaH KHUMK GYnajm.

By runoresa xosupraua Xajl KHJIMHMAraH.

Mucon. ¢=>5 yuyn n =4 Gynau. g

0, =41+ (4k+1) dopmyna kynruna 4k + 1 KypumiiL-
Jari Ty0 COHMAp yuyH KyiHpard TYG COHJIapHH Gepazu:

0, = 4! + 5 =29 —1y0,
0y = 4!+ 13 = 37 —1y6,
0, =414 17 =41 —1y6,

fi
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o, = 4! + 29 = 53 —1y0,
gy = 41+ 37 =61 —1y0,
00 = 41+ 41 = 65 — mypakKkaG COH/UP.

Nlysnait kU6, IOKOPHZA KEeNTHPHINAH MHCOJVIAp LIyTin
xypeatamiky, o, = 41 -+ (4& 4 1) Xap 2ouM (paaT TYO corviap-
HH GepasepmMaiifii. . ‘ ’

Anepukamuk  matematAx Muaie 1947 i maniaym Na-
KUK CoH o yuyn [o®"] uchoja mcTanram a2 yuym Tye  Comun
GepHIIHHY HCGOT KHIIRM.

% o ey ¥

Paiir jeray MaTeMaTHK o, 1 = 2" PEKYPPEHT (POpMYyJ1a ¢p-
mavmma (2%, (2], . .. udojanap o =cy HUHI MabhJIyM Xagii-
KHii (MppanHoHanm) KuiMaTHZA TyO COHJIAPHH OCPHLLIMI KV~
caTiu. »

By Teopema Hasapuii TOMOHJAH aXamHsiTilL Oyvica-Ja, Tazk-
pudaza yHHHT Eppamu GHAaH HCTanqranua karra  Oyuiran Tyo
COHHH TOMHLI MyMKHH 3Mac, UYHKH o, — HPpalionai com Oy -
TaHu yuyH yHUHT (akaT Oup Heua YHIH yJyLJIapu Mab/yMaup.

[Tonsma marematirs B. CeprimHcKi

Pn= [@-102"] — 10" ~ ' [+ 10"~ ]

opmysia Epramiza oo HUHT MABJIYM Xdguguii uiiMatoga r-Tyo
COHHH aHHKJAUI MYMKHBHJHTHHH HCGOTmami. Adcycku,. 6y xam
IOKOPH/IATH KaMYHJIHKKA STajHp.

Awmeprxamix matevatik C. Ynam yau yayn ykyja sepHKap/in
G¥uiran XHCoGOT NOKJAVIADHHHT GHDHIA KATHALING, 3epHKKaH-
JIHTHIAH KYaHja OYJraH KOFOsra FOPH3OHTAJ BA BEPTHKAJ Gi-
SUKJIAPHN  4H3UG KBaApaT/iapiaH HGOpaT namkapa XOCHJ KHJI-
rad. O/H GHPOP WAXMAT STIOAMHN TY3HUI yuyH ypHHHG, GYHIamH
XeY Hapca UHKMAraHlaH CYHT, NaHKapauHHD YpTacuia »Kofijari-
Ta KBajpaTian Gouutad cnnpalib YnsuG, KecHiran KBajpaTiapHi
KeTva-KeT Homepsial, Ty0 HOMepJapHH J0Mpa HUMTA  OMaii.
Haripkaga Xocun Gyaran namkapannm ankkat Guian kysian
yTKasap skaH, Ty6 COHJAP MaBJYM KBajpaTJapHUHT AHATOHAJ-
Jiapu_Oyitnat KeTMa-KeT yKojiaiiran NI Kypajgn (2- maxn).

Keitunuamuk cnupamun 1 gan  Gownad smac, Goitka OHp
COHJIaH, JKYMJaan TyO couJapjan Gowad xypram. Hariokana,
arap cmupanun 17, 41 kabn TyO connapuaan Gomwiaca, 16 x 16,
4040 yauoBnM  KBAaApATJAPHMHT OOl JIHATOHAJIAPIEAN
Gupnga moc pasumja 16, 40 ta TyO comsap kofisiamran OYa-

AH (3- maxa).

92 AxofinG conaap oxamuaa 17



g 5
<
£ g
& ‘o
o (N I T L I Voo Noy SRR RNEEREERNEEEEE
PSR [® [ [® [ [P o) RS ES SR S S S I I o e I e e
SIS N 2ol =Y .
N st lin Lo Vs Noy S |+ SRS S8S |2 SRR R
S o S e S o e oS 2 D ]| | j| 2|2 R B ™|
S HHEEEEENREEEREEE
Hie (s Sla s o b | B e e et e Bt B e B R B %
P of > Sl NSl = ~ R
P B2 NSRS SOl |Sp SIS |83) S8 |S R ERERE R
Ty = y e QUL D[S W T[] o[ S [ F'Q
n N N (=1 o« S = | N |~ 2. n
i S S |wf S 2 o | o[~ o] @il R
T_NPA PN E LS LY WD S| SIS SRINIR R 3| S| o | & =R K
7 N|im o] S o ™~
W | | op |} N [y < 'S Rd R T S N T T ] = .
B | foh (S Sl | mw MBS S I|UNI |G| =™ 2
el ] e B B 1o T e e
I : {3 (S N S e i [ {
& Y [ & e |t SRR =R s @‘Z NIN|I| S| 2=
& \@idep [ T+ D N~ N N RNENES ololS|lole SR
7] & 2 8 Q| SR =~ [ 2 V|| |e |8 &
> u u o | Y ) S
DAL S SN RIS RN R RS - o~ S 2
il J./ b | SISHI YRS S|SB [S (S| |2 XS
® by {leh it Yo S [ [ |4 RN NRNNNGOR MEEB
D f@ op \S = 15 U S S I S M‘ SR RIS IS |NRIS | s8Ry |2
N S P ~ |- | © S SIS
D | > el B~ S %} o oY 3 NMESHEA S R I = e el S | 3| 2=
@ | © ™ Y ST /HVNO, N~ ~
k S SRSl islolgSIS >Ys|2|RIS
D [ o Yo ol o~ Vo QN | R R S [S (S |V |66 |0 OfS[S|~]N
I
R | [ B [~ [T S iE e i=lnlalslislsls(sRIR(RIB
N[([N|L R |n | [R| D= D | o | DADA~ |~ [N
S |9~ o |93 S N| o | = | s | eS|
RIS [8:] 2| 2| 2SS PSS SASYS S
NN R ra R RN NN QR
SN RE SR SRR RSN SR
N(ose [2 SREBEREBRRERE ﬂ/v
SIS RIS | S SRR l./..l..wu S| SR A

18



YMymuii Xonja ChMpank MapKasuaaH y3OKJaumran capH I_yvé
connap Kamasi OOPHIUHHM KYpHII MyMKHH. [lparoHa/uviapd OYH-
a0 skofijialray TyG COHJIapHH afipum NapaGosia (popmyJiasiapH
éplavua XOCHI KHJMII MymKuH. Macanan, 2- [aKJjari 2.
19,41, 71 xabu Ty6 comuap 4n® -+ 10n 4 5 mapaBonajan n =
=0,1,2,3 Gyaranga xocua 6ynaps. 3- lakNHUHT Goul ana-
romajiupa kofimawran 17, 19, 23, 29, 37, 47, 59, 73, 89, 107,
127, 149, 173, 199, 227, 257 xabu Ty6 comaap n®-+n -4 17
napaGonanan n =0, 1,2, ... , 15 6yaranga XocHa Gyuaji.

Ynam crnupajsiapura IOMp KyHHzard runoresa K¥ifiHiraH
6ynub, y Xo3upraua Xan KHJIHHMAraHmup.

Yiam cnupanu KalicH conjan GomjanraHja Ba KaHjaii «uek-
Ci3» KBAJIDATHHHT JHATOHAJHAA UeKCH3 Kym TyO COHviap »Koii-
Jamras 6ynanu?

pn=(@—x) + x+ 1 popmynax =0, 1,2,...,a— 1 6y-
md, a=2, 4, 10, 16, 40 OGyarangarusa TyO COH XOCHI KH-
JIEHHIIH MCOOTJIaHTaH.

Miucon. a= 16 6ynu6, x =0, 1,2, 3, ..., 1b 6ynranna
Po=257; p; =227: p, =199, ..., py; = 17 nap 1y6 connap
6ynami.

dpatocdien rasiBHpHra sHa OMp Hasap TaULIAD SKaHMI3,
YHHHT Coninanniinua TyG consap opackpars macoa KHYHKJIH-
THHH, HATypaJi COHJIap KeTMa-KeTJIMTHHHHI KeHHHIH KHCMJiapuia
sca Oy macodpa Gopram capm KaTTamammu® COpaSTraHMHN KY-
pamus. Arap marypan cou 1 ma 10 nap opacmza 4 Ta TyO COH
MaBxkya Gynica, 1001 ma 1010 nap opacupa daxkar 1 Ta (1009)
Ty6 COH yupaiinu, Gansan GOurTa XaM TyG COH yYpaMacJurH
MyMKHH. Bynpan - Kyiinzars Teopema KeiMO UHKAJH.

Xap rawdati namypanr k con yuyn wyndat Hamypaa l
COHRU KYpcamuus mymkunku, yndan Gowaab ke ma Kemma-
kem Hamypaa conaap opacuda Gumma xam my6 coH Gyjamaiou.

Xakukaran xam,

l=oy=(k+ 1)1+ 2
I+ 1=oay=(k+1)+43
I+ k41 =0, =+ DI+ (k- 1),
k Ta CONNADHHHI XaMMacH MypakkaGiup, UYHKH ynap Moc
paBuiuna 2 ra, 3 ra, ..., (k- 1) napra Gynunamy. [Iynaait

KHIHO, keTma-ker skoiiiamwran 1000 ta, 1000000 Ta Ba X0Ka3o

HaTypall COHJiap opacHia OHpopTa XaMm TyO COH GYJIMAC/HIH
MyMKHH.
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Mucoun. 370261 sa 370373 nap opacugaru 111 Ta con-
HUHL  XammacH MypakkaOpup. 4652354 Ba 4652506 connap
opacuzarit 153 Ta KeTMa-KeT COHHHHI XaMMacH MypakKaGmup.
1671800 Ba 1671900 connapu opacuparu 100 Ta conmuHT
XamMMacH Mypaxkadmup.

Benrpusiiug  MaTeMatix DpAelIHHHT HCOOT KHITAH IKyMIa-
CHHH KenTupamu3: kavuga 10° Ta TyO COH MaBKyakH, yaap
YUYH & =p,q —p, > 10" 6yuub, p, Ba pyi, Jap sca Tap-
THO Gusian £ Ba(k -+ 1)-Ty6 COHJIApHH KYpcaTam.

Kyimnnars [unuens THIoOTe3acH XaMm MaBKyA: Xap KaHjai
HaTypajl 7 COH Y4YyH WIyHAAii HaTypas /m COHH MaBKyaKH,
m¥* 41, m** 8, m*" +7, m* 49 COHJADHHHT XamMach
TyO coH Oynamu.

Mucoa. 1) n=1 6ynragga m =2, m= 10 nap yuyn
5,7, 11, 13, 101, 103, 107, 109 xabum Ty0 COHJIapHH XOCHI
KHJIAMH3. )

2) n=2 6yaranga m = 10 yuyn 100001, 100003, 100007,
100009 xabu TyO consiapHH XOCHI KuiaamMus. Mapxyn Gyaran
Ty® COHJIap »KajBajn OViiHua n ra Hucoartan I (n) xucodiaHca,
KyiHAaru »KafBajHH XOCHJ KHJaMH3:

| n 10 100 1000 I 10000’ 100 000 1000 000 000

7T (n) 4 25 168 9 543 l 78 498 50 847 478

7t (n)

0,4 | 0,25 | 0,168 | 0,09543 | 0,078498 0, 050847478
n

% | 40% | 25%

17% 0.6% | 8% 59

| ,
By kazpajgan TyO COHJAPHHHT CHipaKJIalITaHHHU (

HUCOATHM) x)“'panma,# KuiiMaT Gopram capH Kiupaiica-aa,

ui(r)
n

7 HHHD LIyHAAl KuiiMaTIapHHEH KYpCcaTHII MyMKHHKH, yHra Te-
ruu 1 () gufimar 2 muEr 0,0000019; mman Kam aMmac.
Matemaruk JI. Jloxep-dper 7 > 50 Gysranga w(n) i

i v 7 i

gtgtsgt+...+5

dopmyna Guian aHHKPOK HQOAANAIHH KYpcaTAH. Macz:fau,

7 (10%) =168 6¥aca, f(10°)= 167,1; ’;88:;_ ~ 1,007 na‘%'%gw; =
~ 1,005 G6ymapu.
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lim ;”E(:(Tr)l) — | okaHJHMIHHH SJeMeHTap ycya Ounan mc6or-
Jall MyMKHH,

XIX acpuunr Gownapupa BypkxapT Tysran 3000000 ra-
uya Ty0 CoHJap >KazBanu MamKyn spd. KeuHuanuk ramoypr-
K 3axapus [asa 8000000 rawa TyO COHJIAD >KajBaJHHH
tyami. Posen6ypr 6y skazsaanu 9 000 000 raya naBom STTHPAH.
1909 jmara kemu6 wmatematuk Jlemep 10000000 raua tyo
COHNIAD JKaNBaNMHU Ty3[AM Ba HATapUTH kaaBa/uiappa oyviraum
xatonapuu tysatny, 1951 fimaga 11000000 rava TyS comsap
Kagsanu wmapxyp omu. 1959 #mnna Befikep Ba ['pynGeprep-
Jap 104 395 301 S0 snaoi (rapte6 Ouman 6 000 000—ry6

CoH) Ty6 conurava 6yarax “TyO COHJAPHHHT MHKPO(DHILMHHII
Kypear/y. .

Marematuk Jlemepunnr aiituiunua, 2 17-10° rasa Gynran
COHMAPHH TyO KYymaiTyBudnapra axparuuwl yuyn 40 wmunym,
10" rauya G6yaran cousapHé TyO K¥maiTyBumJapra apatHii
yuyn 1 xys Ba 10'°° raua OyJran COHJIADHHM 3Ca oma){ Ke-
ca, | imana Ty6 kynaiitupyBunMIapra aXpaTHul MyMKHH (asndaTta
SJIEKTPOH XHcoOGuiall MallHHAJNapH €pllamMHCH3) dKaH.

AKII pmaru sur fiupuk atom Mapkasu Oy.iran Jloc Asamoc
omivaapd HxtHépuaa 90 MuiuHMOHTaua 6ysran Tyo CcoHJap
JKajBaIH MaBKyILIHp.

Bupunuy, yunHud, TYpTHHYM, GEIUMHYHM, YHHHUHN Ba YH OH-
punun lo3imkyapaa (akar 25 Tapgan TyO coHsap GOpAHTHHM
Kkypeathin mMymkuH. Pagar 24 Ta TyO copnap MaBxKyJ Oyii-
rai 103JMKJIapHHHT COHM UEKJHWJIMIHHH HcGoTnam MyMkHH. Tyo
conyiap coHn 23 Ta GyJraH IO3JMKJIAp YEKCHS KYIMAHpP, gerad
THNOTe3a MaBxKy/l.

(n)

Dynra yxuiaran MuHcoanapaaH n_”‘ HHHT KHIIMaTH Kamast
Gopuilun xypuumorza. Byiox pyc marematurn IT. JI. UeGmen
(1821 — 1890) %") HHHT KHIMATH 71 HHHT YCHIIH OHJIAH OJIHH~-
Jlan Gepuiran Xap Kampaii MycOaT COHAAH KHUMK O ¥ JIMILIIIIH,

: I (n o
apHn  lim '—(,—) = 0 9KAHJHTHHH KypcaTiu.

n-+o
[lyngait guauO, HaTypasl COHJap KeTMa-KeTuurujga Tyo
COHJIap COHM YeKCH3 Ky Oynca-fa, ysap HaTypasa COHJapra
nucbaran kyna osgup. lyHm xam afitnin kepaxku, Gepuiran
Xap KaHJail n ra Moc KesradH T (n) ydyH QopmyJia TONHLI Ma-
canacH Kym fuanappan Gepu kyiuaran Oysca-pa, 6y macana
Xo3npraya Xan KuaumHmarad. JlekuH s (n) HM 72 opKaniuM TO-
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MUl yuyH TakpuOHii (opMysanap Tysu6 VpHHHO Kypraiap
Xam Oyamu. ByHpaii ¢opmysnanap Oupunum ‘mapra Oyiok (pa-
uys osnvu Jlexannp (1752 — 1833) TomonnzaH GepHiIyH:
n

2,3025-1n n — 1,08266
6y dopmyna Gunan «(n) HE xucoGnamga yHHHD OYTYH KHCMH
OJIHHA[M).

“By opmysia 1000 < n < 4000000 Gyranza aHHKPOK
KHitMaT Gepau. ByHH Kyfiupard »kajgpan épaaMuga KypHil MyM-
KHH:

n(n) =

n | 10 | 160 | 1000 | 10000 |loooooo’
7 (n) — Jle-
HKAHAP pop- -
wynny Goen | 8 | 28 | 171 | 1280 | o587
-
(n) — ’
1o 4 ’ 25 \ 163 | 1220 | 9592

ByHja n kaHuaJHK KaTra Gysca, yHra Moc KejraH 7t(n)
TIApHMHT KHAMATH 10yHYa Kam (apy KWMLK KYpPHHHO TYpHO- °
nu. Jlexauap dopMysacH TtaxpuGa Tapsupa TOMMITAH. YHH
JleXanIpPHUHD Y3H XaM, YHAAH KeHMHCH O/mMJap XaM HcOoT
Kuia onmajmnap. JIean[pHHHT . I0KOpHAA KeaTHpHJraH (op-
mysiacera I1.JI. UeGmwues rtysatum kpurmm. Y KyiHzard

TeopeMaHH MCOOTVIaZH: 1 HuHe Kamma gubdsamaapi Yeyk
1 . 9 )
—,S") Hunz guinamu A(n) = 0.‘11:‘:1 9 San aeyda xam  PapK

xuaadu 6a 6y ¢apx n Huxe Yeuwiu 6uran Kasas 60padu.
DBynn KyHHIarH :KajBajijaH KYpHII MyMKHH:

o

n |2 SllO 10 IO()OllQ 000 [ 120 000 {1600000 | 10000000 |10000000C

A(n) | 1]4]|6 |29 178\ 1246 | 9630 | 78628 | 664918 | 5762209

am|1|3]4] 25| 168

1229] 9502 | 78498 | 664579 | 5761455

A (n) — 7 (n) KuitmMaT Goprau capu omica-Aa, JeKHH Aﬁo,:_n(_n)

kamasiH. FOKopunaru swansan yuyn A(n)> m(n). By xamma
BaKT wyHpa# OYamuM Kepak, geraH (MKD MaifioHra KeJras
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s, Jlekun 1914 fimnpa aHrHAAMK MaTeMaTHK  JIHTIBBYZ
A(n) < nu(n) 6yaran n nap MaBXyjJIETHHE KYpCaTIH.
A(n) < m(n) kaBpaii Gynraspa ypuHsau OyJsajy, Aerax
caBo/l XaM Kyhunnd. DByHpmait n HHRT KHAMAaTH »KyjAa KaTTta
axalngol{nﬂu JIATMBBYHHHT YPTOFH XapAH TONAM, SBHH 72 >
> A
KefinHUalHK 1 HAHD aHHKPOK TaKpHOMH KHHMATHHH Ba 1 ~2

1031 3
=~ 101° SKaHJMMrEHE 1933 Hunja aHMIHSIHK ~ MaTeMaTHK
Cxplo3H KYpcaT.
By con Huxoataa xarra conpup. By comnm Kypr Jlacesuig
3 e 9 =
Kypcatran Ba y HHXOATZa Karra Oyaran 99 conra unucdarad
Ba ApXHUMEJHMHI «KYMHH CaHAalll» HATIKACHIAA TOMHIrdaH
16 o
10819 connapura uucOGatan HHXosTAa KarTtamup. (Dymnaii
YIKaH COHJIap XaKHAa KearycH maparpaduiapuuur Oupuia ra-
IHpaMK3.)

w(10%) yuyn n(lO")z% 10% takpuOHit ndoJaHHHT MaB-
Kypura Kypeatnarad. k= 1,2, 3, 4,5, 6 Gyaranpa s (10%)
Moc paBumza 4, 22, 145, 1090, 8680, 72300 Jsapra TeHIJIHMIH
XHCOO/IaHraH.

T1. JI. YeOuiieB TonraH TakpHOH{T Qopmyna OyTyH HYHE
MaTeMaTHKJapH osaura Katra Basudaud Kyiau. 5t (72) HU

n
o GuiiaH aJMalITHPHIO Ba 6y anMamTHPHILL HaTHXKACHIAru

XaToHH XHCOOJdil MacasacH acocHii Macasa OyamO  KOJIH.

0,92129 < —w,)lllﬂ' < 1,0555 TEHTCH3IHK MaBKYUINIHHH XaMm

UeGnmeB HCOOT KHATAH SIH.
. st(n %

1848 imina YeGuwes, arap lim —r(l) maBys OYaca, y

, n+oc _'°

~ Inn
Grpra TEHIVIHTHHH HCOOT KU/, JlekHH Oy NHMHTHHHT MABIKY -
guraan YeOuweB HCOOT KHia onmamd. Dy myna guilun Basm-
¢a Gysm0, yma BakTHarH MaTeMaTHK anmapar €épiamuna xad
KHIHD OY/IMaiiiuran Macasla SKaHJHLH KeHHHYAIHK aHHKJIaH].

n -
n(n) HH OuaH aJMAMITHPHII TYO COHNAPHHUHI'  ACHMII-

v 1 -
TOTHK TAKCHMOT KOHYHH 1e0 arangm Ba 1 (72) oo E,T’ ounan

Gearmiangd. DBy KOHyHHH oJiHii MaTeMaruka éppamu OuJad
Gupunui Mapra Oup-Gupura OGoruug GysiMaran xosnpa 1896
jinana ¢panuys matematHknapu Apamap Ba Basuie-Ilyccensap
HCOOT KHJIHIUJH.
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Kefimnvamk 1949 fimmna Hopeernsiik MatematHk A. Cenb-
Oepr Ba BeHTpHsIMK MaTematuk I1. Dppeuwiap TyO COHJapHH
aCHMITOTHK TAKCHMOT KOHYHMHHHT «3JieMeHTap» (KoMmaekc ¥3-

rapyBuHH (DyHKUHsNap HasapHsiCHAAH (ofifananmacian) HcGo-
THHH Gepuinnu.

Kyiiunars runoresa ypusmanup:

Xap kanpaii Hatypai n>1 Ba m>1 counap yuyH
a(m-+n)<<Lx(m)+ n(n) Oynanu.

Mucon n(12+48)<m(12) + w(8);

85+ 4
B0,

By runotesa xosmpraua xan KHJIHHMAraH.

Bu3 Ty6 consap marypas COHJApHHHT KBafpaTHra HHCGaTaH
HaTypajl COHJIap KEeTMa-KeTJIHTHJA 3HYPOK KOfi/iauiraH/uriHa
HCOOTUIANINMH3 MYMKHH.

Mucon yuyn Gupuum 1osmukpa 25 Ta TyO com Gyica, da-
KaT O Ta kBajpatiap yupaiigu. BupHHum Mumramkga 168 Ta
Ty0 con GYuca, 31 Ta Keajpatnap yupaigM Ba X. K.

Kerva-ker Ty6 COHJADHHHT TeCKapH KuilMaTJiapujaH Ty3Hi-

1 1 1 1 1 1 ' S
rai— +— ++—+4 .., =~ +— +- ... KaTtop y3oKuia-

p.+pg-"1pa_‘; 2"‘13+5+ Rarop
[y BYH, T + by + 3 + ...+ p -+ ... Karop aca STKUHTayB-
UH SKaHJHTHHH HCOOTJIALI MyMKHH, I

Moncreppa siuaran crysesT BoHse Y3HHHHI VKHTYBUHCH
M. Ilena &pravupia snementap ity 6UAaH p g << V pr-pPac oo Pn
9KauauruHH ucGornamu. Il JI. UeGumeB sca kyja KHIHH
iyn Gunaw p,y, < 2p, SKaHJIMCHHH HcOOTJIAaran I1M.

Mucon. 1/2.3.5.7-11 = }/2310 = 48,06 ..., sbHH
Pe <48,06 GYnmuu kepax. Acnuna sca py;= 11. Illynra kapamac-
HaH Py <V pyepar.... p, TEHTCH3MATH KATTA AXaMHSITTa 3CaHD-

n>5 yuyn pupg < prpz-...-p,, SKAHJMIHHE XaM HcOoT-
Jai MYMKHH,

Arap p, 6unan n-1y6 coH OenrmiaHca, YHMHT yuyH SHT
copya HatmKa p, < n* pup. TapTuG OHAaH pjoy-TYO COHHHHT
11 XOHaZM COH SKAHJIHPHHHM KYPCATHII MYMKHH.

Ty0 connap Xakuparn Oy oG3opma Kyiimmaru Oup casoJra
XaM 3kasoG Gepumra ypuuamu3. Kawpaii paxamsap Ouian Ty0
con/iap OOMMAHMINE Ba TYTaJlIaHHIUH MyMKHH ?

Bup xoxanu 1y6 comrap 2, 3, 5, 7 mapmup. p > 10 6yurad
TyG COHHHHD OXHPTH paxamu (axar 1, 3,7, 9 OyaHH MyM-
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ki, Xamma pakamaapd Oupaapian roopaT Gyaran TyO COH-
Jap XaM MaBxypaup, Macasjam, 11 ma 11 111 11111 1111
23

111 111 11l = —9_—1 xam TyO coHpup. By coHuuHr Tyo

oskansuri  KpailuMK TOMOHHAAH KypcaTWiraH. Xamma pakaM-
Japi OWpnapaH uoopar OGyaraH TYO COHJAp KaHua, JeraH
casosra TYMMK kaBo0 Oepu6 Gysmaiinu.

IllyHHcH KM3HKKY, arap xamMma pakamuaapu 1 Jjappan HOO-
par Oyaran con TyO cou Gysca, yHmaru OHpJap COHH XaMm
Ty0 coH OYummn Kepakaurn ucGor KuauHraH. Jlekun TeckapH
Kymna TYFpH amac. Macanan: 111 = 3.37 coHuuHHHI OupJsap
COHH Ty6 COH, y3H 3ca MypakkKa® COHAMP.

1907 #mnpa matematuk [enpu [lyaseili Xamma paxamJiapu
1 pappan uGopar GyauG, ¥su Ty6 Gyuaran con dawxar 11 aup,
Iel aiitran spu. Y VYSHHUHT THIOTE3aCHHM HeOaT/aul yuyH o
T3, 4 Ta, 5 1a, ... 18 Ta GHpnappan udopar GyJsram couJsap-
HHHF XaMMaCHHH Mypakka® SxaHJWDMHM KypcaTau. 1918 ijina-
Aa Huio-Mopk maxpuaa simiosun Ockap Xonne peran ojxam 19
Ta Oupnapaan nOopar GYJraH COHHMHT MypaKKal SKaHJIHTHHH
Kypearu.

Keiinnuanuk 29, 31, 37, 41 Ba 43 Ta Oupnapgad HOOpaT
6Ynran conNapHMHT. Mypakka® skausmra kypcariunu. Lllynnan
Keitun 43 pan Gomwiab 137 raua Gupaapman HOopaT OyJrau
COHJAPHHHT XaMMacH Mypakka® skauaurd HcOotsnaumn. [le-
MaK, XosHpru Kympaa 139 ta Gupnapupan uGopar Oyiran COH-
Zan Oomnab XaMMa pakamJapH OHp/aplaH Ba yJapHHHI COHH
1y6 con Gyaran comnap HuMpa sitHa TYO COHJIAD MABYKYIJHIH
MabJyM 3Mac.

CeprnHHCKHH Ky#HAArH TeopeMaHH HCGOT KHJIH:

1) Aeap C,+0; C,, Cy, ..., C, wucmairean HAmMypan
conaap 6yaca, Cy, Cy, ... , C, paxasiapu Guiran GOWAQHG~
Juean “excus Kgn my6 coraap maecydoup,

2) Aeap Cy, G, ..., Cp 2apyuys Cpy = 1,3, 7 Ba 9 Glja-
ca, Cy, Cy, ... , Cn pakamasapu Guaan myearranaducarn
eKcu3 Kyn myb conaap maevicydoup.

Mucoua. 10°Ta Guprap Gunan GolunamajgHran pa TyraJuiaa-
Juras Ty0 CoHJap uekcHa kymmup. [llynuurgek, 10° Ta 9 Jlap
OujiaH TyrallaHagurad TyG coHJIap UEKCH3 KYTaup.

TapruG Ouiian £-TyG COMHMHT - (p, HHHT) aiipuM XxoccaJga-
pr xakuga JK. Tlepk 1830 iinnpa nedotiaran Kyiiuparn reopema
MaBKy ULHD.

Xap randad wamypaa n con yuym -+ 6a — uwopaaapHu
wyroat manaab oauuL MYMKUHKL, HAMUNCAOQ



-

Pu=1tptpp+. .. £ p, 1+ ... tpr2t Ponn
Pontq = 1 +p = Pat o s )T 2p'3n
opmyranap fpunau 6yaaou. ’
MHucou. :
Pas =pg= 14-p—py— py+pstps = 1+2—3— 5+7+
+11=13;
Pasts = py = 1-4+py —py —pytps— ps+2ps = 1+2—3—
—8+7—1142.13=17.
ByHna 13 Ba 17 1y6 connapu TapTeG Gunam 6- Ba 7-TyD COH-
Jappup. Illynpait matypanm n coHd MaBXyAKH, y YuyH P, =
=p"“+% TEHTNHK YpUHIH Gynamd.
Mucon. n=16, 37, 40, 55, 240, 273 Gjarania
Pis + iz
2

Pig= EKH p5’=m cynanﬂ_

2

Paxamnap yprunu ueraranua anmamTHpranua xam sua TYO
COH OYuIHO KoMaBepajHran Kyiiumard TyG COHJAp XaM MaBMcy/L:
13 Ba 81; 17 Ba 71; 37 ra 73; 79 Ba 97; 113, 131 Ba 311; 199,
991 Ba 919, 337, 373 ea 733 nap. Bynapgan Tawapn siHa WyH-
Agii xoccara sra Gyuiran Ty6 consap Gopyru Mabaynm svac (OyH-
ra, anbarra, pakamsiapu Oupsiapiad uGopar Gyuran TyO COH-
Jiap KupMaiiau). .

JI. Mosep 100000 pam xuuuk Gyarad uyHgaii TyO COH-
JADHH TONJHKH, YJaDHHHD pakamjapH TeCKapH E3n/ramja XaM
Oy con yarapmaiigu. ¥uapuunr xammacu 102 Ta Gyam0, 1000
nau kuunkmapn 101, 131, 151, 181, 313, 353, 273, 383, 727,
757, 787, 797, 919, 929 nappup. .

Wynnait xoccara sra Gyarad TyG COHJNap ueRJIMH CKI
YEKCH3MH, JIeraH CaBOJIFA XaM aHHK kaBOO GepO GfiMaiiml.
_ Oupu Ty0 coHnapra JOMp aifipuM rHIoTesaiapHi KYpHO
Yramus.

1) ®panuys wmarematuru Beprpan Mamxyy TyO COHJAP
KaJIBAMHH Ky3aTiO, KyHWAarH THNOTe3aHM Ga€H KHJAM:

HaTypal n Ba 2n COHJIapH opacHja Kammga Ourra TyO COH
MaBXKyJ,

By runoresanu «BepTpan moctysathy ne6 roputHiand. By
noctysatiu 1852 fimnpna UeGuiueB ucGor Ku:iH.

bBeprpan mocrysnatigas 500 Ta pakamum CoHJiap OpacHia
KamMujia 3 Ta Ty6 COH MaBXKYAJHTHHH KEJTHPHO UHKApHIL MYM-
KHH. JIeKuH yJlapHHHT GHPOPTACH XaM MabJyM 3Mac.

26
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100 xonanu Ty6 COHNAPHMHN 3 TACH MABYKYMJIHIH HCOOT-
janran, Yoapau Matematsk P. M. PoOumson Tommu: 81-2%%¢4-1;
632564 1; 35.2%%74 1. Pakamsiapu 500 Taman optug Oy~
ran 2" — | maknjars Ty6 comsap XaM MaBxkyA: 22 = 2281 Ba
n=3217 nap yuys moc pasuwpa 687 Ta Ba 969 Ta pakamiH
Ty0 COHMAP KEHO UMKAIH.

2) A. [upnens, TOMOHMAAH aWTHArAH, JEKHH Xo3upraua
HcloTaHMaraH runoTesa MaBXyA: Xap KaHjai HaTypas COH
n>17 yuyn n sa n+ )/ n nap opacupa KammHpa OutTa TYO
coil p MaBxyn, By rmoresamn A. Munmens 117 < n << 2- 107

| TEHTCH3/IMKHH KaHOATJaHTHpaAuran Oapda Harypas n Jap yuyH
MaBKyZ TyO COHJIap »KafiBajd OVijHua TEKIMPHO TaCAHKJIanH.

3) Yura keTMa-keT KoHJawraH n > 7 HaTypajl COHJapAaH
Kanija OHpHEMHT Xeu GYJIMaraHja MKKHTa Xap xuJ TyO OyiryB-
YHCH MABXY[JMTHHH HCOOTJAI MyMKHH.

Mucoa. 9, 10, 11 map yuyn 10 comn 2 Ba 5 TyO GJ.yB-
uinapra sra; 17, 18, 19 nap yuyn 18 comu 2 Ba 3 TYyO Oy~
JIyBUHTIapra 3ra.

4) Xap gaupait n> 1 yuyn n® Ba n’--n coHsapu opacuja
Kaniaa Ourra TYO CON MaBiKyZ.

5) Xap kauzait g—MyCGa'r panHoHa COHHH YeKCH3 KT {iyJi-

1 — o <

nap Grian &l Ba 5i~11 Kypunumga (p Ba g, p; Ba g — TyO
COHJap) HpOAANALI MYMKHH.

1 il e
By nmo-renzxau'; = 2 pauHOHan COHHH 2 +1 B ?-1_ Ky~
=
PHHULIHAA uekcH3 Kym ycyana Hbojpamaiml MyMKHHAMIH Kejnd

UHKagu. By copma X0/ yuyH Xam THIOTe3aHHHT HCOOTH MabilyM
Mac:

g 18—1 o 141

T S S s
6)1 hau n® rava Gyarax COHJIAPHH KYHHJArH jKaaBaji uiaK-
JHla é3amus: ; s
1 2 B o kR ...n

n+1 n+2 n+3 ... nt+k...2n
2n+1 2n4-2 2743 ... 2n-}+k ... 3n

(n—1) ntl1... (n—1) n—{;k S e

By xajgBajHWHT yCTYHJIADH apH(bMETHK 1IPOrPeCcCHsTHM TALIKHJL
Kinaz.
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B. Cepminckuii Kyilijarusy afiTran: >KaiBalHHHD Xap OHP
#5023 Kavuxa OnTTa TYO COH MaBXKyz,.
Uluseas Oy THNOTE3aHH MaBXyA TYO COHJIap JKajBanura
acoca 14500 rava rexwmpu6 KypaM Ba Iy Xou YuyH
TVEDUNCHEN  TacAMKMazM. DBHpHHUM HYJza ‘XamMma BakT TYyO
COH MaBXYMMMCH anuk (Xey GysMaravpa yHpa TyO COH 2 Mas-
*¥yA). Mkkumun fiyuga Ty6 COHHMHT MaBXKYAJIHTH «Beprpa
NOCTYJaTHIaHy KequO uMkamw. YwmyMmad, n> 9 Oyuranpa Ou-
puHu JiyanapHiEr Xap Oupuia Kamuja Gurra TYO COH MaBiKyA.
CepnuHCKHIHHHD, Xap KaHZall HKKHTa KeTMa-KeT KBajpaT/iap
opachia Kamuia OHTTa TY6 COH MaBNYMJIMIH XaKHZard CHIo-
Te3aCHJAH JKAJBANHHHT OXMPCH MKKH HYJIH

(n—1)% (n—1p2+1, ..., n*—n;
n*—nt1, w—n+2, ...,n"

fa Ty0 COH MaBXY[JMLH Kelu0 uMKamH. By rumotesaHH mate-
mamik Mene Xawma 1< 2999 sap yuyH TeKIMPHO TaCAMK:
Jai.

7) Xap waunall warypan m coH yuyH myjail marypan
COH TOmMJajuKH, Hatikega m®<(n—1)® Ba n*<<(m+ 1)
GaxcapH/ia.

Mucon. m=3 6yncun, y xonga, arap n =7 Ae0 OJMHCA,
3 < 6% Ba 72 < 4° Gymagu.

Ilyny nasapra onu6 CepniHcKuii rumoresacijaH, Xap KaH-
JHait HKKHTA KeTMa-Ker KyGjap opacupa kamupa 2 Ta TyO COH
MaBXYJVIHMTH KeMHG unKamu.

Mucon. 2° =8, 3° =27; 8 Ba 27 nap opacuja 6 Ta TyO
con Gop.

CepnuHCKuil THNOTe3acH yMyMuil  XoJja ucéomaxmara}m
YUYH, IOKODHJA KeNTHPH/raH yHHHT XyCYCHil Xo/JiapH Xam Tl
noresa Oyin6 Kouami.

8) Arap xamma HarTypan coHniapHH

1

2 3

4 5 6

7 8 9 10 »
11 12 13 14 15

yu Oypuakai KajBan wakauja éscak, 6y A BATIHHHT HKKHHUH
caTpuian Oownad Xap GupHza KamHja OHTTA TyO COH MaBiKYA.
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9) 8 Ba 9 nap wyHfgali KeTMa-KeT Koilalmrad Hatypan
COHMapKH, yJapHH KypcaTKuud oo > 1 HaTypal COHAaH utopart
Oyaran Ty0 COHJIADHMHT JapajkacH IUaKJHJa ESHIL MYMKHH:
8=12° 9=3%

Maremarik KaranMpHuHr, siHa LIyHZAAl Xoccasld KeTMma-KeT
JOlIalran HaTypas COHJap GOpMM, JeraH caBoJiMra XOo3Hpraua
XaBo0 TOMMJAraHHYA HYK.

Marematik A. MoukoBckuil, Xap xaupait n, n--1, n-{-2
KeTMa-KeT HaTypajl COHJIapHH KypcaTkuuu o > 1 Gyuiran napa-
XA Wakmga wuhopasall MyMKHH SMmac, AeraH TeopeMaHu He-
Gor kuaw. v

Maremarux [llusnesnusr ucOor KHJIHHMaran OHp CHOOTE3d-
cuman n+1, n+3, n-+7, n+9, n-+13 nap Oup BakTaa TYO
COH/Ilap OysiamMraH n JAapHUHT YEKCH3 KYIJIHTH KeJHO UHKazAl.
Macanan:

n=4, 10, 100 map yuyH IOKOpPHEAr# coHJiap TyO COHJap-
Hu Oepamu. k+1, k-2, k+3, ..., k410 Kerma-KeT/IHKIAA
k=0, 2, 10, 100, 190, 820 sap yuyu 4 Tagan TyO coH Oop-
qmry kypearuara, Jlekud OyHjal k JIapHHHT KaHYacH MaB-
KYAIHPH Mabaym amac. k-1, £42, ..., k4100 xerma-Ker-
JHK (pakar k = 1 6yaranpa sur kyn (26 ta) TyO coHJsiapra sra
skanury ueoorsanran, k=0, 2, 3, 4 Oyarauza OKOPHILACH
KeTMa-KeTiHKaa 25T1a TyO .COH MaBKyJ.

k> 1 Oyaranga Oy KeTma-KeTynkjpa Kynu omnan 25 Ta TyO
COH MaBXKYVIHTH HCOOTJIAHDAH.

10) MaremaTix SpmewiHHHr afiTHIIHYa, 17427374 . . |-
+-(m — 1) =m" TEHNIMKHH KAHOATJAHTHPajUIaH  HaTypaJl
n>1 Ba m> 1 connap mMaBKyx 3Mac.

By runoresa Mosep tomonmpman Xamma m < 10°° jap yuyn
TEKWHPHO TaCIHKJIAHTaH.

11) SpremHHHr HCOOT KHJHMILHLA K¥pa HCTANraH4Ya KeTMa-
KeT HATypal COHJIAPHMHI KYMaiiTMacH KBajpaT con OyJia oJi-
maita: 1-2:3. ., . -k~ n? éku k! £ n®; kerma-KeT TOK COH-
JapHUHD KymaiitvacH Xam n™ (m > 1) wakaparm con Giaa
o/IMaCIHTHEH Dpziemr ueGoraaran: 1-3.5- .. . - (2k— 1) =4~ n™.

12) Mlynpaii Hatypan comyiap »Ky(hTH MaByKyIKH, YJapHHHD
fHFHHACH Ba KYnaiTMacH KBagpar cou 6yuamu. n < 100 yuyn
OyHJail IyPTVIHKIADHHAT 12 TacH MaBKymJiuru aHHKJAHTaH: 2
pa 2; 5 Ba 20; 8 Ba 8; 10 Ba 90; 18 ma 18; 20 Ba 80; 9 Ba
19; 32 Ba 32; 50 Ba 50; 72 Ba 72; 2 Ba 98; 36 pa 64 jap.

18) 114+1 =2, 2|41 =38, 3|41 =7 nap Ty6 coumapmup.
Bysapian keiiunru ury xumumard tyo com 1111 = 39916801
mup. 31—1=35, 41— 1=23,61—1=719 nap Ty5 counap-
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zup. nl+1 Ba nl—1 makngard TYO COHNADHMHT UeXJH EKH

YeKCHSJHIH aHWK sMac. n!--1 maknpar connap n= 4, 5 Ba

7 Gyaranga k* mwaxjgard counapuu Gepapu (k! — Harypau

con): 414-1=25=5% 5l4+1=121=11% 7141=5041=

=71% n>7 6yaranna k® WakJHjard COHJIAp MaBiKYIMH,

Jerad caosra 1924 fmaga marematir M. Kpaitunk n > 1020

Oyarasna n!41 kypunummpard udoma KBajpaT COH, SbHH

£ GymammEn kypcarm. i
14) pi+1=38, pyp+1="7, pipaps+1 =31, p1p>pspst

+1=211; p, p,p, psps+1 = 2311 nap Ty6 counap (p, conut

HaBOAT GMJNaH k-TyO COHHH KypcaTami).
n=6, 7, 8 Oyiranga pypspy ... Ppt+1 KypuHHIIZATH

CcoHznap, moc pauwza 59, 19, 347 napra Oysunajurad mypax-

Kalb COHNapAUp. pypppy - .. P41 Kypunuparn TyO Ba My-

_PaKKad COHJIaD YeK/H €KH YEKCH3JHTH MabJayM 3Mac.

15) 1958 fiunpa TunnOpoT KyiHpars CHNOTeSaHM AT,
Arap 1y6 connap GMpHH-KeTHH 63HNHO, KejinH GHpHHUH Ka-

TOPAA KeTva-KeT TYO COHJADHHET 8HHPMACH, MKKHHUM KaTOpAa

5ca OMDHHUH KaTOpAa keTMa-KeT MOillaliraH COHJ&p ajinpma-

CHHUHI' A0COMOT KHiiMaTH, yYHHYH KATOPAA MKKMHUH KATOpja

KeTMa-KeT JKOH/AMran COHJAp aildPMaCHHHHr aGcoaioT KuiiMa-

TH Ba X0Kas3o €3uWiica, y Xonjd Xap OMp yAHHHT OMpHHUN 3Je-

MeHTH | nan uGopat Gynagu. Macaman:

2 3 5 7 11 13 17 19 23 20 31 37 41 43 47 53 59 61
1 2 2 4 2 4 2 4 6 2 6 4 2 4 6 6 2
1SN0 oo o8 of ol i U oNDNS oMo 0l 4

1 2000 00 2 0 2 00 0 2 4
1 =g% o 0 (0l f0 2l 20 gl eisigenn 22
12000200900 20 20
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By mumoresa GOupunun 63418 Ta ityur yuyn TEKIHPHING
TaCAWKJAHTaH Oyyica-Za, YHHHD  TYJHK HCOOTH  MaBmKyl,
€Mac. . B S

16) Arap p Ty6 coH Gyuca, y xoiua A = 1/ -2 -+
48,=1 4 (p—1)?~!+ 1ndonanunr p ra GyIHHHLIH
®epva TomomHpan neGor Kuammrag. Illympail xocca (akar Y6
COHJAp YYyH YpHHJH, JETAH THIOTesa MaTeMaTHK IT. okyra
TOMOHHJaH AllTWIIM Ba Yy KyJa Kym TyO COHNap yuyH TeK-
WHpUG Ky puAamu.

17) Kytmparn @Pepma Teopemach XaMm MaBxKyIIHP: Aeg!)
p my6 con Gyaca, a”? —a cod (a, p) = 1 6yrcanda p 2a Oy-
Aunaou.

Bynjan a = 2 Gyarapgan 27 —2 coH XaMma BakT p ra
GyauuMK Kenu6 unkand. Kyiimparn caBoiHM Kysmuz: depma
TEOPEMACHHHHI TeCKAPHCH XaM 'YpHUHIHMH? SIBHH, arap n>1
6yuranna 2" —2 cow n ra Gyauxca, n TyO COH Gynap,m\mz
1<n<300 6ynranga (2" —2) coH nra GysuHuO, 72 HUHT TyO
SKAHJINTH aHMKJauau. Dy Teopemann «XHTOil» TeopemacH ne0
IOPHTHAANH, YyHKH GyHpad XXV acp wirapH XuTOH/IMKJAp L1y
TeopemMaHH NamMMa BakT YPHHJH neG XHcoGJarasuap.

Kefinnuanuk Oy TeopeMaHHHI HOTYFPHJNIH KYpPCATHIIH.
M9 puar 341 ra GyaumraHaurd  MCGOTASHAM,  JIEKHH
341 = 11.31 — mypakka® conmup. 2% — 2 puur 341 ra Gyuu-
HULIHHK KYpeaTamug; 2M1—2=(281)11 — 21l | 911 __ 9 9o10__] —
= 1023 = 3341 Gyuramn yuyn (20— 1) conu 341 ra 6y-
Jmdan. (2'°2° — 1 conn xam 341 ra Gyummam.

M —2 =2(20—1) 5.
299 — 2[(210) — 1]} nap xam 341 ra Gyaunanu.

Hewmak, (2°1)" — 2 coun 341 ra Gyuunagu. Bympam 234 — 9
HHHT Xam 341 ra GYmuuumyn KesiHG UHKA{N. i MypankaG cOH
Gyranna «XHTOl» TeopemMacH TYrpH SMACJMTHHH HCGOTJAI
MymkHH. 1950 imipa 21019%8 — 2 conmmmnr 161038 ra 63 um-
wuumnan [l X. Jlemep xypearmi (161038 Ty6 smac). 1951 fim-
Jla YeKCH3 KYn n Wy(T COHNAp yuyH 27— 2 COHMHMHT 1 Ta
GymunumEy MaTematuk B. X. Bwpkep ucGoTiamu.

«XuTOif» TeopeMacH HOTYFPHJIMIM WMCGOT/IAHTAHJAH KeiuH
IIYHAQl caBon KYiMATaH SAM: Xap Kaujaii g — OyTyH COH y4yH

a" —a COHHWHH n Ta GOYJHMHMUIMHH TabMHHJIOBUH Mypakkal 1
COHH MaBKyAMH?
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ByHjaif Mypakka6 n COHIapHH aGComOT MCeBI0 TyG coH-
nap éku KapMuKasi CoHjiapu el 1opuTHIaH'

AGcooT ncepo TyG COHNIAp YeKCH3 KYI Jeras rHnoresa
MaBKyHl. DHT KHUHK mceso Ty6 con 561 =3.11-17 AHD. Xap
Kauzaii @ — GyTyH CoH yuyH (a®®! —a) comn 561 ra GymiHa-
au. 5-29.73;7-23.31; 7.31.73; 13-37.61; 5.17.29; 113X
X 6732689 nap xam aGCOMIOT NCEBNO TyO COHJIAP SKAHJHLH HC-
Gori1aHraH. . .

p>2 1y6 con Gyarampa 2¢—*— 1 coHuHHHT p ra GyJu-
HHWH JoKopHaa aiituaran Pepma TeopeMacHIAaH KeJHO YHKa-
. 27 —1— 1 conn p* ra GyJaWHajuraH Ty6 COH p Jiap MaB-
JKYAMH, JeraH caBosl KYiuiarad sgH. Bua (akaT HKKHTA LIyH-
naii TyG COHJIapHH GHIAMM3:

p= 1093 Ba p=3511.

100000 pan xuumk GyJraH coHyiap HuHga Gomxa OyHziail
Ty0 COHJIAp HYKAHIH HCOOTJIAHTaH.

Marematnk PortkeBHu KydT Ba TOK MNCEBIO TyG COHJIAP
yeKcH3 Kym SKamJHMrHEH HcGorniamu, Iy Grnan 6mpra (20— 2)
COHHM £ Ta GyymnamH, (3" — 3) sca nra GynuHMaiiin. Bynpaii
NceBJ0 Ty6 COHJIAPHMHT SHT KHUHIH n = 341 JMrH aHuKJaHTaH,
sbHH (2! —2) conn 341 ra GymmHanu, (3% — 3) sca 341 ra
GymHMali A,

DBy uerapajaH KeifHH illyHJail TceBIO Ty0 COHJAD MaBiKya
IMACJHTH KypcaThiMarad. Arap ysiap sHa MaBxyn 6yuca,
YJIapHHHT COHH YeKJH EKH UYeKCH3JMTH Mabiym smac. AunGar-
Ta, 2771 —1 coHu p® ra GynuHMABAMTAH TYO COHJIAP XaMm MaB-
wyx. lly xoccara sra Gyviran Ty6 COHJAPHHHT HEKJH EKH
YeKCH3JIUTH aHHK YMac.

18) 1933 imnpa nemuc maremaTurd X. Xeitlb6POHHHHT
ncGotviammra Kypa 1259, 2280 320 | ;250 (p 4 1)*0 ger-
Ma-KeTJIHKHHHT €HMa-EH TypraH HKKHM XaJH opacHja KaHpaiigup
n=n, pau GouwaG Kamupa 6uTTa TyG COH ETajH.

Coser maTematurH UyZakoB IOKOPHZA KeNTHPH/ITAH KeTMa-

kerauken 1%, 2% ..., n% (n+1)Y ... GuiaH anMamTHpHLI
MyMKHHJIHTHHH uc6or kuigu. 1937 fmnma sca Aurums mare-
maturi A. E. Muaram 18, 28, 3%, ..., n® (n+ 1) ... kerma-

KeTJIHK IOKOpHIA KeJITHpH/ITaH Xocca

ra 3ra SKaHJHCHHH HCOOT-
Jaju. .

1 g =2 Gyarauga 2"—2 comn n ra Gymunca, Gynpait n napun (axar
riceBo TyG cor (Bxu ITyne comnapu) ze6 iopuTHAAAH.
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ly 6unan Gupra n® Ba (n -+ l)“" CoHsIap opacuari Y0
COHJIaD COHH n HHHT YCHIIM OHJAH “yCa OOpHLUH llCUO:lJ'l.dll}le.

Bepuiran maTypa/i n COHHHHT TYG €KH MypaKkkaO :)‘l\dll.lll-‘
THHH HHKJIAL: YUyH afipuM yCyJuIap MaBKyJL. Jlexun yg[dpuﬂfﬂ
XaMMACH VHFaiiCH3, UyHKH JKyfa Ky €paamun )gucoq.nauuh‘lp’
VTKasMIHE Tana6 xuiagd Ba aMaiaja HIVIATHIL  KHiiHH. b1
YCYJapHHET aiipuMyiapuHl KYpuo yramus: 1) 72 COHHHMHT TYO

£ ¢ 1C
€K MypakKa® SKAHJIHTHHH aHUKJALI YUyH YHH |/ 72 gan  KHUHK
Gyaran TyG cowmnapra GYauG KypuIl eTapJi.

Mucoun. n=919.)/919 couman Kuumk Gyaram Gapua
Ty6 comnap 2,3,5,11, 13,17, 19,23,29 nappan uGopar, 919
OyJlapHUHT Gupoprackra xaM GyaHHMaiinm. [lemax "919 — 1y0
Ccoruup. By mucos jkyja KaTTa COHJApHMHT TyG EKH MypaK-
KaOJMTHHE 1y {71 OHyiaH aHMKJall HOKYJIAHJIHIHHH  sTKKOJ
Kypcarany. ,

2) n comnunr Ty6 Gymmmm yuyn (n— 1)l -~ 1 uunr 2 ra
G sapyp Ba erapaupup. (By JiyuHu maTematHx Briib-
COH Kypcarsu.)

Muconnap. 1) n =7 —1y6 con, uynku (7 —1)1+ 1 =
=721 conn 7 ra Gyaumanmy, 2) n =6 coun Mypakkad, UyHKH
(6—1)I+1=121 conn 6 ra 6ynmHMaiian. By iyn Ouian
XaM 7 HUHT Ty €KM MypaKKka® SKAHJMIHHH aHHKJALL HOKY-
Jall, uyHKH KaTTa n Map yuyH (n— 1)! comm cyja KarTa
OYumG, (n— 1)l -+ | HuHD 2 Ta GYMMHMII énH GYHHMAC/HIH-
HH XHCOGJam KuiiHHaup.

(p— DI+ 1 conn p ra 6yaumuwH Guian oupranugga p®
a Xam GYJMHAZWraH p TyG COHJIApH MABXKyJMH, JeraH CapoJl
K¥iica Gysagu. 30000 pan xatra GYuMarad p COHJIap HUHAA
daxar 5,23 pa 563 consapn yuyn (p—1)!+1 conn p®ra 6y-
sunazgu. 30000 uerapacuman Kkefinn OyHzail COHHHHT MaBIKYZ
SMacaury HeGoTNIaHMaras.,

Bepunran natypan n commmmr TyG éku Mypakka® sKapin-
runn I1. depma Tomomngan kypearsiaran gyimgars iy Guan
XaM aHuKJal MyMKHH.

QPapas KHIAHMK, m COMM m2> N TEHTCH3MMKHH KAHOAT-
JIQHTHPYBYH SHI' KHUHK HATypas COH GYJCHH.

m*—N, (m412—N, (m+22—N, ...
COHJIapHH Ty3HO, KBaJpaT/Ii COH XOCHJ GYJryHua JaBoM STTH-
pamus. Arap (m + k) —N = y* Gynca, N = (m -+ k) — y*
6ynu6, N = (m + k -+ y)-(m + k —y) 6Ynagn. Byspa N Huur
Mypakkal COH SKaHJIMIH aHuK GyJasH.

3 Axofu6 connap onamuna 3%



Arap N 1y6 cou Gyuca, m +k—y =1 Gynagu. AfiTan-
raH.apra MHCOJI KeJTHpaMH3.

Miucoan. N =9271 Gyacun. Harypan COHIAapHHHT KBaj-
patviap JKajBANHAAH KyHHJATHHU aHMK/aiMu3 (OyHzait xKajBaj-
JADHHHT SHT KyJnaiin Bapnoy kafBajHjup):

96%< 9271 < 97%,
97> — 9271 = 138,
982 — 9271 = 333,
992 —9271 = 530,

1002 — 9271 = 729 =272

Jemak,
9271 = 100*— 27> =(100 — 27)(100 +- 27) = 73-123 Gynanu.

MEPCEHH COHJIAPH

Bylok dpanuys matematurn Mepcenn (1588—1648) sxyma
Kam0aFa OMNafaH 6y.u0, yaH xaM KaMOaralJIMKAA silara.
Mepcern M, = 2" — | (n — Harypan coH) LIaKJJarH COHJApHH
TeKIHpran. n = 1,2, 3,4, ...Gy/ranjla MEpCeHH COHJIAapH
ne6 aranran M; =1, My =3, My=17, My=15, ... connap
XocHn 6ynanu. By comnapuusr aijpumaapi TyG GYumG, aiipum-
Japh aca Mypakkaomup. M, Ty6 coH 6yiica, MepceHH TyO COHH
zned aranagu. i

n=2 6yaranga M, =3,
n=3 6yaranga Mz=17,
n=>5 Gyaranga M =31,
n=7 Gynranga M, =127

Jiap XOCHN Oyumapu. M, Gunan k- MepCeHH Ty COHuHH Geir-
runafivus. Wlynpait kunuo, 3,7, 81, 127, ... Jap Moc pasuiu-
Ja OMDHHUH, HKKMHUH, yupHyd, TYPTHHUH Ba XOKaso MepceHH
Ty6 COHMNApH Aeiiunay.

Arap 1t = ny-n, Mypakkad con 6§aca, Mu.n, HHHE MypaK-
Kab COH GYIHIIMHM HCGOTJIAWl OCOH:
My =Mpn, = (27myn— | = (2n— 1) [(27)%— 4 ... + 1]

Hevak, M, coun (27— 1) ra GyMMHAZH, WIYHWHT yuyH
M, COHHHHT MypaKkka® SKau.JHTH KeJHG YHKATH.

Ulynpait ka6, arap M, Ty6 con Gyuca, n Ty6 com Gy-
napd. Jlekun xap kinpaii Ty6 coH n y4yH M, TyG con Gyaa-
BepMai .
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Arap p 1y6 con Gyuaca, M, muur Gyaysunnapn (2pk + 1)
wakjuga 6ynumy ucGormanrad- (k>0 Gytyn con). HOxopuaa-
rufan, My, = 2047 = 23-89 HHHT Mypaika® IKaHJHIH aHHK-
naurad. My, HUHT OyayBunnapn 222 - 1=2.11.% 4 1; xywm-
siagad 2:114+1=23(k==1, p=11); 2.4.11 41 =8.114
+1=89 (=4, p=11).

Mygy = 2°' — | coununr GyaysBuncH 2-k-101 -+ 1 makuu-
Ja SKAHJUTH MabjyMm Gyica-ja, JeKHH YHHMHT OHpopra Xam
GyayBuucy anmkyanran smac. [yHHHT yuyH xam My COHHHUHT
KYM BakTiapaaH Gepi TyO €kM MypakKaGJHIH aHHK 3Mac M.
By comnnur mypakkaGaurn Goilika ity OHJAH KeiHHYa/uK HC-
GOTVIAHIH.

31 xomamu 2191 — | HHHT MKKHTA Xap Xl TYG COH KymaiT-
MacHjaH HOOpaT SKAHJMCH BA YHHHT 3HT KHYMK Ty6. GYnyBuH-
CH Kammia 11 xoHasaum COH SKaHJHTH XaM HcOOT/aHraH.

Mepcenn 1644 iinnna ucGorens p= 13, 17, 19, 31 6yaranga
(27— 1) wakyjary con TYO COH - OyMmMAK aiTraH. 2% — 1
HUHT TYO COH SKaH/MTHHH Oupunum 6ymu6 JI. Ditnep HcGoT-
JaraH 3p.

Arap p = 8+ 7 wakngaru coH TyG con Gyica, ﬂ;;.

HHHT p ra GYJMHHIIN KepakJurH XaM HCOOTJIaHTaH.

) Byupan p =8k -7 1wakagard con Ty6 co Gyuiica, M,
KYPHHMILIIATH COHJADHMHT KYNH MypakKa® SKaHJHMIH aHHK-
JaHray.

Myg =2 — | coun 47 ra OyauHajgu, 4yHKH p = 23 =
=8-2+47 Ba Mp_, = My; = 2047 conn 23 ra GynunHagy.
2

Mgy = 2% —1 coun 67 ra Gyaunapu.
Mg = 2% —1 conn 263 ra Gyummnajy.
Mz, = 2'%° — | conn 359 ra GyauHamu.
Mgy = 2" — 1 coun 383 ra GyuHHany.
Myyy = 2% — 1 conu 447 ra GyauHanu.
Bynpait mypakkaG commap uekens kym ne6 xucoGsauran Gya-
ca-za, JiekuHy Oy ¢uKp Xosupraya Xam HCOOT KWJIMHMAraH.
Busra xosupraua ¢akar 24 Ta MepceHH Ty6 COHJApH
MablyM. Yoiap Kyiingaru p Japra Moc KejyBuH M, nappup:
p=23,57,13,17, 19, 31, 61, 89, 107, 127, 621, 607,
1279, 2203, 2281, 3217, 4253, 4423, 9689, 9941, 11213 ma
19937. M,y Ba My Mepcenn TyG comnapu opacuma 66 Ta
MepPCEeHH Mypakka® COHJlapH MaBiKyMJIHTH aHHKJAHFAH.
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My MepcenH TYO cOHMHHHT 386 XOHANM SKAHJIHTH AHHK-
nanpH. Bywpan onpun 39 xowamn M;,, MepceHH TyO COHHM
75 finn MoGajiHkza Mabaym OYJraH 3HT KarTa TyO COH GYiud
KeNaéTran 3u.

[lysnait kunuG, sHr KaTTa MEPCEHH COHH Ba Iy OHJIaH
Gupra xosupraua manaym Gyaran sur karra (12003 xouaun)
TY0 COH My, = 21997 | nup. Myps;s HHHT TYO SKaHJHTHHH
Ba y 3376 xoHanu skapaur#nn 1963 fHIZa SMEKTPOH XHCOD-
Jaul mamwHacH éppamuza JoHanbn 2Kesme KypcaTid.

287 — | = 231584178947632390847141970017375845706

5399693311281128078915168015826259279871 sKkauaurk Xu-
co0J1aHraH.
. 2000331 _ | ppyr 1,5 MUAJKOHA@H OpPTHK pPaKaM/IH SKaH-
aurd Ba 10004663 yuuur GyayBUHCH SKAHJHTH AHHKJIAHTaH.
p =521 nan GownaG MepceHH COHJApPHHHHT TYOJHTH 3Jlek-
TPOH XHCOO/all MallHHanapH épiamuia HcOOT/aHIH,

Jhiok Ba Jlemepsiap ucmu GHnan GOFmMK OyuiraH KyiiHpars
TEOPEMA MaBXKyIHp: .

P2 myb con Gyreanda M, mepcenn COHURUHZ mYyO
cor Ofautun yuyr M, conu xytudazu Uya 6uiaw Xocunr K-
aunaduean Kemma-gemauknune (p— 1)- xadurure 6yrysucu
OYautu 3apyp ea emapiudup:

=4 wmp=u,—2 n=1,23,...

By kerma-keTyMKHHHT GupunuM xapnapu 4, 14, 194, 1416,
37634, 317954, ... napuup. (JlioK KeTMa-KeTJHTH.)

M,g5 BUHT TY6 SKaHIMIH Kyiiupardua xypcaruiarad. IOxo-
PHAATH KeTMa-KeTIHKHHHT p — | = 4423 — | = 4422 xajunu
TOMHG, y COHHM My, = 242 — | ra KouHKCH3 GYJIHHHLLK
KYpcaTH/iras,

[y Teopemara acocan 24°—] HHHI Mypakka® SKaBJHIHHH
anugnawr yuyn Jl. Jlemep 70 coar BayT capduiaran. 21%60%° —
— 1 munr 256199 ra GyaumMILIMEM aHHKJAI yYyH €Ul COBET
MaTematurn CinoGofckuii 12 coar BakT capd) KHiraH.

AnGarra, Gy OFmp M GYsHG, (axaT 3JEKTPOH XHCOG/ALI
MaWIHHACH €pJAaMHJATHHA TEKLUMPHO KYPHII MyMKHH Oyarau
MHCOJIZIHD.

Xynnu my #iyn Ounan 31 xomamn My, HHHC Mypakkad
SKaHJIHFH XaM KypcaTHiraH, YyH<H XHcoOjaw OunaH Kypca-
THITaH KetMa-KeTVIMKHHHT 100-xamu My, ra GyqmHMaraH.

Jliok 1oKopuzarH Teopemara acociaHuG, 2'* — 1 HHHT
TyG SKamJHMIHHH Kypcatran suw. Bynmar yuyn 2% — 1=
= 17014118346016923173168730371588441 ucoma  Jliok
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KeTMa-KeTJHrHEuHT 05727 126-Xanuauar GYJyBUHCH SKaH/HTHHH
KYpcaTau.

Kyiiugarn runote3a xaM MaBXyLIHD:

pr=3; psn41=2"" — | makipard COHJAPHWHT XaMMacH
TyO COHNApIHP.

Mucoa., py=3; p=22—1=7 p;=2"—1=127;
py=2""—1—Ty6 coH Ba X0Kaso,

Mypakkab MepceHH COHJIADHHHHI KAaHOHMK EifHiMacHza
Xam Ty0 coHnap l-japakaja ékn KBajpaTJH COH HYK geran
THIOTE3a MaBXKYJl.

JIioK KyiiHzard »agBalHH TyS[H:

pTYG con 2P | d>1 6Yays- —1
MCDCEIH coN guce HUHT XONaTH
11 ou__ | 23 MypaKkas
13 21— | §3u Ty6 coH
17 v | yan Ty6 coit
19 o1 | yan Y6 CoH
23 28— 1 47 MypaxKa6
29 22— | 233 MypaxKa6
31 21— 1 yan Ty6 COH
37 M | 233 MypaKKaG
4l 21— | 13367 Mypakka®
43 213 | 431 MypakKa6
47 27— | 2351 MypaKkal
53 28— 6361 MypaKKa6
59 259 | 179951 MypaKKa6
61 20— | yau Ty6 cou
67 207— | ? MypakKal
71 21— | 228479 MypaKKab
ZS 21— | 439 MYypaKkKas
9 21— | 2687 MypaKKka6
83 283— 1 167 MypaKkas
39 289 | Yau Ty6 coH
97 27— 1 11447 MypaKKa6
101 2101 | ? MypaKKa6
103 2103__ | ? Mypakkas
107 2107 | Yau . Ty6 CcoH
109 2100 | | 745188807 MypaKKa6
113 21 | 3301 MypaKKa6
127 2127 | yan 1y6 COH
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AnBarta, 6y Xonl MepceHH COMJApH OpacHIa Mypakkab.japH
éxu TyOJAapH YekaH EKH UYeKCHS/IMTH XakHja Xed Hapca aiToll-
Maiiu.

[ilyspaii runmoTe3a XaMm MaBXyIIHP.

9%=2, goy1=2"—1(n=0,1,2,3, ...) KoHyHura aco-
caH TOMWIAH (o, Gy, Gy, Gz - - - KETMA-KETIHKHHHT XaMMa Xaf-
Japi Ty0 COHJIaphaH uGopar.

By n<4 yuyn tyrpu GysHG UHKAmH, JEKHH 12 =05 yuyH
g5 conn 10%7 Tapan opruk pakamid COH OYmm6, yumur Tyo
€KH MYDaKKaOJIirH aHHKJIaHMarasup.

Arap p=4k+-3 Ba q=2p+ 1 =8k + 7 HHHI uKKANACH
xam Ty0 Oyaca, y xonpma M, MepceHH COHMHHHT ¢ ra oyau-
HHUIMHE §3 BakTHAa Diniep KypcarraH S1H.

Mucon. p=11=4.2+3; ¢q=2p + | = 23; wyHuar
yuyH My =2 — 1 conn g =23 ra Gymmmmun kepak. (Jliox
MaJBaliura Kapamr.) ]

Xap xun GysyBunnapra sra G¥Jran Mypakka® COHiap MaB-
xymuup. Jioxuna — 12, Tpocc — 144 ékn 24 coar, 1440
MuHyT, 86400 cexywpnapnan uoopat Oyaran 1 cytka, 360,
21600/, 1896000” nmam uGopar GyJraH aiinaHa Xap Xua Gyuys-
yHiapra sra Gyaran comnapra mucoi 6ysia onapd. |

Arap HaTypan n COHHMHT KaHOHHK éimvacH (1y0 kymaii-
TyBUMJIApra aKPATMaCH) = py* Pg’ « v + Py WAKANAA oy-
¢, (pyy Pa» + s P M8 TYO comyap, o, P, ..., p Jap Hary-
pal COHJAp), y XoMja n HMHT Xap Xui GyuyBuniapi COH
™(n) Kyliugars dopmysa épramuja TOMHJIAIN:

=@+ HE+1... @+ D

Mucoan.  n=84400 = 27.3.5% yuyn

T(n) =7+ DB+ 1)@+ 1)=8-4.3 =96,
n = 1896000 = 27-3*-5° yuyn
t(n)=(7+1)(4 +1)3+ 1) = 160.

n HHBT Kyn KuitvaT/apd yuyH T(n) HHHT KHiiMaTiap sxan-
Ba/MHH Maypep Tysram. YHuHr jkazeami Gyitma 21621600
conr 576 Ta Xap xun GyuyBuHra Sramup. K‘yﬁm}am KaHo-
HHK €imMa Xam Mamaym: 125000 ... 000 = 928 53+ 10

1356 Ta
(t(n)=t(n+ 1) TeHrNMKHH KAHOAT/GHTHPajHTaH 7 COHJIAP
MBIy, -

Mucom v(14) =1(15) =4,
7(21) = 1(22) = 4.
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[lynpait xoccara sra Gyurad s COHJAP YEKJH EKH YEKCH3-
JTH XO3Hpraya Mab/iyM sMac. Arap wyHpaii n Jjap COHH
YeKCH3 KYMJIMrH HCOOTIaHCa, y XOIfAa UeKCH3 Kym n Jap yuyH
T(n) = 7(n -4 1) =4 6ymap sgu. By Xosma Xap OHpH HKKHTA
Xap XHa Ty0 Cconjap KymaiitMacHgaH uOopar Gyaran n Ba
n+ 1 KYOTIMKNADHHHT ueKCH3 KYmH MaBxyx Oysiap S1H.

W21) =1(22) = 4;  21=23.7, 22=2.11,
©(33) =1(34) =4;  33=3.11, 34=2.17.

@ (n) siiep connn GyHKuHsCHra aNoKagop 6ab3H OHp Ma-
cananapin kypud yramus. Mavaymks, @ (1) = 1 Ba @ (n) n gax
KHYUK Ba n OMlaH ¥3apo TyO OyJraH COHJAp COHHHM Hoga
KHJIaH.

Mucon. @(I8) =6. @(m)= p(n) TeHrIHKHH KaHOAT/IaH~
THPAJUral /M Ba n Jiap MaBiKyIup. .

Mucoua ¢(8)=¢(10)=4. Xap xKanmaii HaTypan m COH
YUyH @ (m) = @ () TeHNIMKHY KaHOATJIAHTHPAJHIaH HaTypal n
COHHHHI MaBXKY/JJIMTHHH HCOOTJIall MYMKHHMH, JeraH CaBoJl
Kyiinamun Mymkns. By macasia yMyMuii Xoaa HCGOT/IaHMAra.
Alipuv xycycnii xoaniap yuyn Macaja xan KH/IHHIaH.

1) m 10K com Gyaranma ¢(2m) = @ (m) SKaHJIHTH Kypca=
CHAITAH,

Mucoua ¢(10) = ¢ (5) = 4.

2) Arap 2" 41 1y0 con Gyaca, @ (201 = (2" + 1) =
= 2% Gynanu.

Mucoa @2+ )= ¢ (17) =@ (2t +!) = ¢ (32)=16=2%

n=2, n==6 napgau tawxapn @ (7)>)/n SKaHIUTH HC-
GoTnanraH.

Mucoun. n=230; ¢ (30)=8, 8>1/30. .

@ (n) ra 7(n) connm (dyHKuusiiap opacupa Kaujaaii n Jap
yuyH @ (n) =t (n) TeHraMK Ypunau Gyuanu?

By mynocabar n=1, 3, 8, 10, 18,24 Ba 30 nap yuyH ypHH-
Ji, apHE @ (1) =T(1) =1,

PEB)=13)=2, ¢(B) =1(8)=4, ¢(l0)=1(10)=4,
@ (18)=7(18)=6, ¢ (24) =7(24) =8, ¢(30)= 7 (30) =38.

@(n) = T(n) TEHIIHKHM KaHOATJAHTHPAJUTaH IOKOPHAATH
connapsian Gomka HaTypalsl COH/Ap MaBXKyj, SMAacJurd HCOOT-
JIaHraH., -

n>30 yuyn @ (n)>7(n) skaunHrHEn HCGOTMIAM MYMKHH.

Mucoda. n=32 yuyn ¢(32) = 16; 7(32) =6; 16>6.

¢(n) =@ (a - 1) Hu KaHOAT/IAHTHPAZHTAH 1 JIAD MAaBXKYH.
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p()= @@= 1, 9(194) =g (195)= 96,
()= @)= 2, o(255)=0(256)= 128,
9(15)= (16)= 8, §(495) = p(496) = 240,
(104) = ¢ (105) = 48, o (584) =  (585) = 288,
¢ (164) = p(165) =80, (975) = (976) = 480.

Bynpait xoccara sra Gyaran n Jap COHH HYeKCH3 Kym je-
raH THMoTe3a MaBXyxaup. TyO connap yuyH Jiinep (yHKius-
CHHHHT siHa GHp XoccaCH MabayM: n = p TyO Oyaranga @(p) =
=p—1 6ym6, p—1 comu @(p) ra Gymmsanu. Macasan,
@ (11) = 10; 10 connsca g (11) ra 6ynumanu. Iy mysocadar
MYPaKKa® COHJaD yuyH XaM YDHHJHMH, JeraH capoJ KyifHiu-
wH MyMKHH. 1932 imiga maremaruk Jlemep, Oyupail mypak-
Kal n coHNap Mamxyj smac, xe0 aiiTran aau. Jlexuu Gy
' THMOTe3a Xo3Hpraya XaM HCOOTJIaHMaraH.

flna Gouwika caBos XaM Ky#HuJraH Spu: :

k@ (m) = m — 1 TeRTVIHKHM KAHOATAHTHPAJHTaH MypaKkad
M COHNApH MaByAMH? (/1 — HATypaJ COH.) AHTVIHAJIHK MaTeMa-
THKHHHT HcOoTura Kypa, arap wyHAaii MypakKaO 7 COH MaB-
KyA Oynca, y xamupa 11 Ta Ty6 comyap KymaiirmacHian
nbopar GymHmK Kepak.

n=6 yuyp @)= 2 = 6)=3 n 6)>0¢ ()

n=20 yuyn @(20)= 8; = (20)=8; «(20) = ¢ (20),

n=21 yuyn @(@2l)=12; a2l)=28; x(2]) < ¢(21).
Xap xaumaii n>90 yuym @ (n > mi(n) Gyiamu, jeran CHNOTesa
MaBXYX S[H.

1951 imnpa Gy rumoresann matemaTHK Mosep HcGoTmapf.
Keitnauamik matematnk Sppew xam Gomixa iiya Guman Oy
THIOTE3aHHHT HCOOTHHH GephH.

Arap S(m) nopa m Gunam Yysapo TyG Gyuram conna;;

~q(m

HHFHHAMCHEH H(omanaca, y xonga m>1 yaye S (m) = ig—('—
(hopMyna Ypurmm Gyusam.

Mucomm=12, p(12) =4, S(12) = 14547411 =24

S(12)= 2900 124_ o4

Muanmionta xap xun GyJiyBuHra ora 6yJran HaTypaJ ComJap-
HHHT SHI KiuHTH n=(1267650600228229401496703205376) X
X (847288609443)* conm skamnurinn Mepcenn kypeatan. By
2028 xonaun conpup. Bupnuuu xascpard con 100 Ta Gy 1yB-
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aura sra. IOkopuza aHugiauran S(m) GYHKUHS — yMyMaH
jeypunzup. JIeKHH Ty6 COHJApDHHHT HeKCHajura S(n1) HHHT
Te3 VCHWMra Hya KyHMaiau. .,

DHAH MepCeHH COHJIADHHHHT siHa GHp XOCCACHHH KYpHO
Vramua: (2"—1) KYPHHHLUJATH MepCeHH COHH (haKaT HKKHTA
Ty6 COHJIADHHHT KynaiiTMachjaH uGopaT GyJraH XoJuiap Xam
MabJayMAHD.

108 man xuuux Gysran GyHnuaii waksigars comiap 2'—I1 =
=3.5, 2'—1=7.73; 2" — | =23-89.

Bynpail xoccann Ba 10° gam kaTra GYJIraH MEpCeHH COH-
JapH XaM MaBXKyz.

M, = 27 — | connap n = 23, 37, 49, 67 Ba 101 nap yuyH
(akat HikuTa TYO COHJAp KymaiiTmachpan uOopaT. Bynpaail
COHJap COHH KaHUaJMrH Mabiaym smac. Bapua n>m nap yuyH
n Ba n-+ 1 napuudr kamuga OupH Xeu OyJMaraHga HKKHTa
Xap Xua TyO OyayBuwra sra GyJaraH wiyHAail 71 HaTypaj COHH
MABIKYIMH, JeraH CaBo/i KYHHJIMILIH MyMKHH.

Arap wyHaaii m coun Mamxyx Oyaca, m>21%97 GynHmH
KEPAKIHTH aHuK, UYHKH IOKOpHAA aiiTHiraHuzex, 21°%7 — | Ba
29957 hap gaiar 1 ta Ty0 OyuyBumra sra. LyHucH KH3HKKH,
arap \yHzaii COH MaBKyuJaurn HcGo®nanca, y Xosga Pepma
ga MepeenH TYO COHIAPHHUHT COHH YEKJMJIMIH KesMO YHKauH.

n* — 1 Ba n*-- 1 connapu dakar 3 Ta Xap.XHa TyO COH-
Jap kynafitMacH KYpHHHIIHAA E3MIHWIH MyMKHH OyJraH Haty-
pan n connap mapxymuup. Mucouda. :

1) n* — 1 wakuparunap n = 14, 16, 20, 22, 32 nap yuyH:

14 —1=3.5.13; 16*—~1=38.5.17; 20°—1=3-7-19;
22" —1=23.7-23; 32°—1=3.11.33,

2) n* 4 1 wakngarnnap n = 13, 17, 21, 23, 27, 112 nap
yuyH

1324 1=2.5.7; 23"+ 1=2.5.53;
174 1 = 2.5.19; 27* 4+ 1 = 2.5.73;
2124 1 =2.18.17; 112? 4 1 =5.13-193.
Xap wannait S > 1 yuyn uYeKkcH3 Kym HaTypand 7 COHH

MaBKyAKH, yaap yuyn n*— 1 S Ta xap Xua TyS connap Ky-
nafTvacuaan nooparaup.

S =2 Oyaranpa n — 1 Ba n+ 1 nap srusak TyS comsiap
KYQTIHrH feiinnann (OyHpail COHJIaD XaKuia Kefryc mnapa-
rpagnapuunr GHpHAA CY3 IOPHTHIAjM).
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DHpu x03uprava eynJMaraH afipHM MacajalapHH OaéH KH-
NamH3.

1) Xap Onpu ¢akar Ourra Tyd GyayBudra sra Gyurax Ba
KeTMa-KeT JKOivialurad Hatypaq n Ba n - 1 connap MaBxyx-
nup. Macanan, n =2, 3, 4, 7, 8, 16, 31, 127, 256 sap yuyH
n Ba n+1 nmap 1oKopHAA KypcaTHJTaH Xoccara STajHp.

lynpait xoccara sra Gyuiran KeTMa-KeT jKOiJiauirad Haty-
panl connap xydraapugan dakar 29 TacH MabJyMAHD, yJaap
HUHT SHC KaTTa sxypmmrd 21997 — 1 pa 219987 nup. Bymspail
MY(QTIMKIIap COHM UeKCH3 Kym meTaH THIOTe3a XaM MaBxkyl.

) Xap Gupu HKKHTA Xap XHJ TyO COHJADHHHT KymadTva-
CHIaH uOopar GyJran Ba KeTMa-KeT KOHJALIraH yuTa HaTypal
COH  MaBxynnup. MacasaH,

33=3.11; 34=2.17; 35=5.7,
93=3.31; 94=2.47; 95=5-19.

ByHnaii 3 ramiknap uexcus seraH rHIOTE3a MaBKYA.

3) n>7 HaTypal coHjaH Gouwla® KeTma- KeT »KoiJamrad
YuTa HaTypal COHMMHr Kamuja OHpH Xed OysivaraHpa 2 T2
X8p Xuil 1y6 Gyaypunapra sra, Macanan; n=17; 17, 18, 19
apian 18 conn 2 pa 3 TyG GjuyBumiapra sra;

n=24; 24, 25, 26 napran 24 Ba 26 Jap HKKHTA Xap XHl
TY6 GynyBunnapra sra,

4) n, n41, n42 Jap aiipuM £ Jap yuyH HKKHTa Xap X
TY6 Connap kynaiitvacupan mGopar.

Mucon n=33, 93 141,

n= 33 yayn 33=3.11, 34=2.17; 3%= 5T
n= 93 yuyn  93=3.31; 94:=2-47; 95= 5-19
n=I4l yuyn 141=3.47; 142=2.71;  143=I11-13.

Wy a ¥ 3
HaTypa, Y erad IHIOTe33
MaBiky, YPal n comnap ueKCH3 kym X

. MYKAMMAJI COHJIAP
Egky

myry.nﬂauf}ag a";,m“r «Heruanap» una MyKaymma COHJIAp ﬁll.’lﬂﬂ

UHnapy (%'  MyKamMas consiap 2e0 Y3HHHHT Xoc OyJyB-

COHNaphy arl;:~l YSHnaH  Tauikapn) [MFHHANCHTA TeHr oyaran

AHCH o(n) éuaH' Arap n comn xoc GYyBUHIAPHHHHD HHFHH:

=n Gjmagy M”aH Genrmnanca, mykaMman con yuyH o(n)=
» Macaran, 6==1-42-3,

" 28=1+2+4 -+ 7414 Ba XoKaso.



IOnoH ommmu [lnaToH XaM MyKamMmal COHJIAp Xakuaa €s-
ran. IInaToHHMHr XHMKMAT/IH CcyanapugaH Oupupa: «6 paxamu
JKyla aKOHMG COHAMp» JeraH Kywmja yupaiad. PumiHkiapaa
yTKasunaguran Gasmuapia ONTHHYH YDHHHH SHT XHKMATJH,
JIOHHLIMAHJ| OfamJiapra TakIuM STHII oxaT 6yuu6 koaran. 1917
funga PuMpa kyza KaTTa ep OcTH capoiiu TomMigH, yHia 28
Ta Xyxpa O6ynrad. AHugnanumuua, Oy capoii ITugarop Homu-
Jard akajevHss Oysm6, yHzpa 28 Ta an3o Oyaran. Kanuwui
rpexsiapra (MKKM MMHT {iMa1 oJanH) dakar 4 Ta MykammaJl COH-
Jap Mabaym Oyuran: 6, 28, 496, 8128.

Esxuamy  gyiimparn #yn Onnan Mykammad COHJAp XOCHJI
KWIHIIHH GaéH 3Tral 3Ju:

1, 2, 2% 23, 2% ... reOMeTPHK NpOrpecCHsiHHHT KeTMa-
KeT XaJJlapd HHFMHJHCH XHcoOJaHrauga Ty6 cOH XocHa Gyiica,
Y COHHM OXHMPTH KYIIMJIyBYHra KYymaiTHpHG, MyKammaJ COH
XocHll xuIMHAnM. Macana,

14-2=3—T1y06 con;
(14-2)- 2 =6—nmyKamman coH;
14-2-22=7—1y6 con;
(14-2+4-2%). 22— 28—wmyKammaJl COH.

. Uly iiynn Gunan Mykammal COHJGDHH XaMma BakT XOCHJ
OYummunn Kyituparn EBKMN TeopeMacH OuiaH GaéH STHII
MYMKHH;

h—1 k v

. Arap n =2 (2" —1) (k>1—mnarypan con) 6yauo,
2°—1 my6 con 6Gyaca, n MyKamman cox Oyaadu.

Mucoun k<7 Gyaranga 2 *—1 npopa k=2, 3, 5, 7 nap
yuyd moc pasumpa 3, 7, 31, 127 xabu TyG coHsapHH GepajH.

Yaapra EBkamn paktuma manaym Gyaran 6, 28, 496 Ba
8128 kabn mykamman COHJIap MOC KeJslajiyi. )

EB}fﬂH}L‘laH KejiHH MyKamMmaJsl COHJap coXacHjard aHTHIHK=
Jap Ofinep HOMH Ounan GoOrnumup. ¥ KyiIar TeopeMaHH
HCOOT KHJIJIH: ;

Xap I‘\:aﬂr)azi MYKAMMaL n cox 2""(2 "——1) wakr0a 6yira-
Ou 6a (2°—1) my6 con Gijradu. .

Wynpait gum6, n=2%7'(2"—1) xydpr myxamvan con-
JIAPHUHT yMyMHii KYPHHHILMIHP.

IOxopunarn mysnoxasamapra kypa 2 “—1 waksmaru TyG CoH-
Jap Mepcenn Ty6 comsapu Gyam6, k=p Ty6 COH OYJHIIH ke-
pax.
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Ilyrai guws, k=p Gjurana n=2 """ (2"—1) wmyxan-
M/ COHHHHT yMyMuil' KypunHmy 6yaaju. Afipum p TyG COH-
nap yuyn n=2 "~ '(2°—1) mykamMas COHJIAD KAJBaJIHHU Kel-
THPAMH3,

P 2,;_[ S A MykaMman connap

2 2 3 6

3 4 7 28

5 16 31 496

7 64 127 8128
13 4096 6191 33550336
17 65536 131071 : 858966956
19 262144 524287 13748691328
3l 1073741824 | 2147483647 23058430008139952128

By appanman KypHHAajHKH, YHEArH Xap OHD MyKammand
CcoH 6 €ku 28 comnapu OunaH Tyraliauran. ¥Ymymam, Gapua
KyGT MyKkamman connap 6 Ba 28 connmapu Oumanm Tyrai-
JaHUIHHE HCGOT/IaI MyMKWH. DBemmnun Mykamvast con 1460
WHIJa auugnanrad. 6, 7, 8- MykaMMaJd COHJADHH MaTeMa-
ik Karamepu XVI acpra tomran spu. @Pagar XIX acpra
drembrod Ba [lepsymmHmap TYKKHSHHUH — MyKamMumaj —COH
265845599156983 17446546926 15953842176 uu  Tonaunap. Aii-

' PHM TPEK MaTeMATHK/IAPH Y3HHHHT XOC OYJyBuHJapH Kynaiit-

7

MacHra TeHT GynraH COHJApHH XaM MyKammajl con  jel ara-
rausiap. Macanag, 6=1.2.3; 8=1.2.4; 10=1.2.5; id=1.
Ba Xokasosap. 6 COHH HKKala MabHOZA XaM MyKammad Gy
HHKAH. n=2”_lMp, G6ynna M,—Mepcenn TyG consnapi. Mep-
CeHH Ty0 COHNIAPHHMHT X03Hpra Kajap hagar 24 Tack mabiym 6Yi-
TaHH yUyH MyKaMMall COHTApHHHT XaM hakaT 24 Taci Mabjym Y-
JHG, VNADHHHD SHT KHYMTH 6 Ba X03MpUAa SHT  KATTACH
n=21%%36 (919097 _1) nup. 386 xomamn My, Mepceni COHHPa
TETHUITH MyKaMMasl COHHHHT 770 XOHAJM SKaH/IHTH aHHK/AHTaH.
Karamonu 6 gan ramkapu xap xampaii sxyT Mykamvaz COH-
HHHD On+-1 wakmama GymMmuEE MCGOTIIATH. '

Arap n>928 ydr Mykamvan con Gyica, (n—1) éxu (n—6)
HHHT 7 ra GYJHHHIIH HCGOTMIAHTaH.

Mucon Yummun mykamman com: n=496; 496—6=490
COHH 7 ra Gymunang. TYpTHHUH MyKamMal COH: n==8128;
n—1=8127 conn 7 ra Gymmwagu. p=13 ra moc G6y.aran Ge-

16
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[MRYE MyKammas con 33550336 XV acppa Tonusras. Jleu
y BaKTAa 2171, 21%—| Ba 2%'—1 napHuEF Ty0 SKaHJHTHHH
MCOOTIaMACaH, yJapHH IUyHjall KaOysl Kuiraujap. Y JapHHHT
Ty6 COH SKAHJMIHHH Kef{HHUamiK Jitiep kypearran ogu. 1914
jimara kenu6 12 Ta Mykamman coH Makaym Oyuam. Kyiinga
Gab3d MyKammasl COHJIap Ba YVIADHMHT TONHJMII BakTH Xamjad
MyalTHGUHE KYpcaTHO YTamu3.

= 6] Gyuranga THKKHSHHUM MyKammas con: 200 (291—1)=
= 260.2305843009213693951 (37 pakawum, H. M. Tlepsymmm,
1833 iimun).

p =89 Gynranja yuuHuM Mykamman com: 2% (2% —1)=
= 288.618970019642690137449562111 * (54 xomam1, Tappn,
Ioype, 1911 fimn).

p =107 Gynranga Y OupuHUM MyKamman cOm: 200X
% 162259276829213363391538010288127 (65 xonanu, Paxam-
Gep, [oype, 1914 i),

p=127 Gysramia H MKKMHYH Myx<amman con: 22¢ (21%7—1)
(77 xomanu, Jlueke, PakamGep, 1915 fimn).

1952 imaga ssexTpon XucobJsaml mamuHacH épuamupa 17-

MyKamMasa ConHnHT 1373 XOHamH SKAHJMLM aHMKJAHIH. 1957
finnpa 18- myxamman con 2°219(2%217—1) munr 2000 jan OpPTHK
XOHa/IM SKausnry ncGornanau. Okopuza KeNTHpHIraH Mykam-
Majl_Conviap Ky(prT MyKamMmaJ COHJIapAHp. :
_ Tox mykamman comniap MaBMKyIMW, JieraH CaBoJ KyiiHiran.
Xosupraua Gupopra XaM TOK MyKammaJd COH TONHJMaran Ba
YAApHUHT MaBiKyJ, SMacaurd ucGorsianMaran. By coxaza KHIHH-
TaH aiipum KamduéTnap GMiaH TaHHMHG YTaMus.

n=p TOK Ty0 COHHMHI MyKammaJ OyJia OJIMaCJHMIH aHHK,
YYHKH p TyO coHHMHr GynyBumiapn 1 Ba p GyamuG, yJapuan
Gaxar 1 coun p HMHI XOC GYJyBUHCHIHP.

p TY0 con GyJranja n = p" HHHT (c.—HATYPAJ COH) MyKaM-
MaJl CoH Gyfia OJMacJMIHHH HCOGOTviamt MyMKHH. TOK MyKam-
Majl COoMMap MaBkyA Gyaran Takaupia yjap JKyma xam KaTTa
(:oqu‘l 6y.rum)u.11 HCGOTNIaHTraH. YJIapHHHT XaTTo GHpPOPTAacCH XaMm
10% Ba e®™'(e=2,71, ...—uppauHOHaN COH) JaH KHUHK OY-
Jia O/IMacJIirH HCGOTJaHraH.,

Arap";rflxg MyKamMmas COHJIap MaBkyx Gyuaca, y Xoana yzaap
(axar p -m* KypuHuILa 6Yum6 (Oynna p=4e- 1—1y6 con,
(m, p)=1), ToK MyKamMMman COHHHHT Xap Xuja Ty6 OyayBumiap
count 2800 pam wynm Gysmmm kepak. By fiysja SpHuIHAral
I0TyKJIap COBET MaTemaTHrH [pajmreiin (1925 imn) momu G-
Jlan GOFJIHKAHP.
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Marematuk Xeruunr KypcaTHIIHYa, Xap KaHjait 6 gan Tam-
p—1

KapH JKY(T MyKkamMaiCOHHH 2 2 T4 KeTMa- KeT TOK COHJIap-
HHHT KyGniapy jmrunucH mAKIHAA HpOZanam MymsuH.
Miucoa,
28= 13433,
496=134-384-5°+7°,
8128 = 134+-33+5°+7°+9%4- 1 134-13%4-15°
33550336 =13--3%45%+. . .--1278,
P=T 6ynranpa mykamman coH 8128 kemm6 uyuxamu (xag-
7—1

Baira xapanr). [lynunr yuyn 8128 cown 22 =8 Ta TOK

COH KyGNIapHHUHT HUFMHJMCHIAH MOOpaTiup. Xap Kampait My

I;gnman COH 2 HHMHT KeTMa-KeT JapaXKallap [fHFHHIHCHIAH
opar:

6= 214 2,

28 =22 - 2° 4 24,

496 = 2¢ |- 26 |- 20 4- 27 |- 28,

8128 =28 4 274 28 - 29 | 210 211 | 91
33550336 = 212+ 213 ... 4 2%,

28 mam GomrnaG, xap Gup MabBAYM GyJraH MyKavMal con-
JIAPHHHT paKamJapuHH KeTMa- KeT KYIIHO, XoCus OyJiran COH
YCTHIA Xam WnyHpait iuFMHAMIap Ty3uG Gopwica, oxupuza 1
XocHa 6ynagu:

28 yuyn 148=10; 14-0=1;

496 yuyn 4 4+94+6=19; 1 +9=10; 14+0=1;

8128 yuyn 8 4 14+24+8=19; 1 +9=10; 1 +0=1;

33550336 yuyi 343 +5+5+0+3+4 346 =28,
24+8=10;140=1.

By nmaparpaguumr oxupuma yta Mmykammanmac Ba yTa my-
KaMMaJl COH/Iap Xakuja KHCKaua MabaymoT GepuO JTamus.

Tabpug. Arap n coHH Y3HHHHT XOC GYIyBUMIApH iHFHH-
AUCHIAH Kuuuk Gyuca, GyHjalt CoHra yTa MyKkammas, KaTTa
Gyuca, MyKaMMmas GyJIMaraH COH Jie6 aiiTHIajH.

6 (n) > n 6yarasga n—yTa MyKamman Ba

o (n) <n 6yaranga MykaMMman Gyuimaran Gysiaju.

Mucoa. 1) n=12, yaunr xoc Gyaysunmapn 1, 2, 3, 4,
6, y xomma o (12)=1+2+3+4 +6=16; 12<0(12), Hemax,
12 yTa mykamman compup;
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9) n=8, ymuar xoc Gymysunnmapu 1, 2, 4, y Xonua
g (8) = 1+2+4=7; 8> o(8).
IeMaK, n=8 Mykamma/a GyJMaraH COHJIHUP.
Bapua Gy/yBuMJIAPHHHHT HFUHIMCH OHp- GHpUra TeHr G-
ray HaTypan n Ba n--1 comnap xam MaBKyA.
Mucoun. 14 pa 15 muur GynyBunnapu dnFMHAUCH 24 ra,
206 Ba 207 muur OYayBuMiapH HuFMHINCH 312 ra TEHT.
n< 10000 Gysranpa, svuu n = 14, 206, 957, 1334, 1364,
2685, 2974 pa 4364 Gysranna S (n) =S (n 1) 9KaHJHTH TeK-
LIHPHIITaH.
[lynnait HaTypasi n COHJIAp YeKCH3 Kym JeraH TrHioresa
MaBXyz. Arap n HHHT KaHOHMK Ei{HiIMacu
n=p;-p3...p;
makauaa Oyica,
a4l

prtt—1 g —1 pt —1
P! py—1 Pr—l

S
Oynanu.
S(n) =2n—1 Tenrnama n =2 nap yuyn (o — HaTypan
COH) EUHMra 3ra SKaHJHMIHHH OCOHJIMK OHJaH KYpCaTHII MyM-
Kl (§itna6 kypunr). Jlexun S(n)=2n--1 Tenrsama eunvra
Srami, neran caBojra jkaBoG Gepa OJIMAiMHU3.

Maremarik  Karonmn  kyiimjarn  ketva- KeTiukJap OH/aH
WIYFyJIaHTaH:

n, a(n), o (a(n)), o {clo(@)},. .. .

Xap kaugait n> 1 yuyn 6y KeTMa- KeT/HK AaBpHii KeTma-
KETMIK €Ki 1 comn Onjan TyraslaHajgural KeTMa- KeTJHK G-
JHUI . MyMKHH,

Mg'remarm( Tysne n=936 6yaraupa 189 Ta xagman HGo-
[ia'r Oyaran Ba sur karra xagu 15 Ta pagamsn Oyaran 936,
c;7134é“%]238' 2250, ..., 74, 40, 50, 43, 1 KeTMa-KeTIHK Xo-
o YIUIIMHE KHiiMHUHAnK Gusian XHcoGma® tonrad. Arap n

YKauMai con Gysica, 10KOpHAArH KeTMa- KeTJHK n, 1, n,
ra aiinanany, uynku o (n)=n, o(o(n)) =n... Gynanu.

S(n)=kn Gyuran HaTypaj] COHJiap XaM MaBxyA. DBywujait
CONNapra Kappasi MyKammal Comsap eiiHyiaiu.

k=5 Gy.nra}ma Kappaid MykammaJj COHJapHHHT 6 Tach,

k=6 Gyaranpa xappanu Mykamman comnapuuur 35 Tach,

k=T Gynranpa kappanu Mykammasa conjapuuur 66 Tac,
k=8 Gyiramja kappanin Mykamman COHJApPHHHT 3 TacH
MaBXYAJIHCH  XHCOG/IaHTaH.
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Dapa3 KHuafiMK, 17 COHHHMHT KaHOHHK EHHJIMacHAAard xap
XHJI TyO COHMap COMM 4 jan KaTTa GyimacuH. By Xonga yu
Kappann Mykamman col (apuu S(n) =3n) daxar n;=2%.3.5,
ng = 2%.3.7 yap yuyH OyJraHyMrH KypcaTH/TaH.

By xonpma

S (ny)=S(2%-3-5) = 360 ra Tenr.

n,=2%.3.5 =120, 360=3.120,

341 _ 2 2
S(n)=2_"_—1,3=1.5-1 _ 360,
2—1 | 3—1 5—1

By xomnapga S(n) e TOMMII YuyH £ HHHT XamMma OYJyBuH-
JiapH ONUHAJH,

BAXTJIH, KYJIAH, IVCT BA TYFMA COHJIAP

1. Baxtau counap. .
1,8,5,7,9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, ... (1)

TOK COHJIAp KeTMa- KeT/IMFHAAH KyiHjaariya sIHCH KeTMa- KeT-
NHK Ty3amua. 5

;=1 Ba #, naH KarTa GYJrau SHI KHUHK TOK COH 3 HH
Uy 70 omamus. dupu (1) KeTMa- KETIHKHHHT Xap GHp yuMHUH
SJIeMeHTHHH Yunpamu3, Hatwkama ymparu 5, 11, 17, ... pa-
Kamuap YunpHuo,

1R85 7,09,013, 315, 21,825,827, 81, 37, ... (2)

KeTMa- KeTik XocH1 Oyuapn. (2) KeTMma- KeTVIHKHHHT 5 =§
JIaH KeliHHTH YUMpHIMACAAH KOJTaH SJIeMEHTH 7 HH U J€0
OnaMu3: =7, dupu (2) KeTMa- KETMHKHHHT Xap Oup eTTHHUH
SJIEMEHTHHH Yunpamus. Hammxapga

1, 3,79 13, 15, 25, 27, 31, 37, ... (3)

KeTMa- Keuk Xocunt Gyuamu. (3) ma wy=7 nam Keiinn Jui-
PHIMaran Xanun #,=9 ne6 onamus. duau (3) KeTMa- KETIIK-
HHHT Xap Oup 9- XajuuH yumpamus Ba Xokaso. Ly iiya Ounan
IyHAali KeTvMa- KeTJHKHH Xochn unamusky, yuuur 100 nan
KHUHK OYaran Xajnapu Kyhuparanapian uGopar OYuaji:

1, 8,709, 13, 15, 21, 25, 31, 33, 37, 43, 49, 51, 53, 63,
67, 69, 73, 75, 79, 87, 93, 99, .... 4)

Uly jijn Gunan Tysuaran uyekcHs KeTMa- KETJHKHHHT. XaA-
Naph GaxTam connap ge6 aramamu. Baxtim con ged HoM Oe-
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pnuira ca6al, yMapHUHT YuMpHAMacian KoAramsmrd Gyuca
Kepak. (4) KeTMa- KETJHKIA ueKews kym TyG comsap Gop, e
raH rumoTesa MaBXyJA Oyuica-ma, Jiekun Oy Macasia XO3Hprava
ycbor xunmnmarad. 98600 raua Gyuram Gaxtim comsiap opa-
cina 715 Ta Ty6 OaXTViH COH MAaBXKY[JIMCH XHCOOJIaHTaH.

2. Kynaii connap. Kyiiunarn teopema ypuumjmp:

Aeap Hamypas n coH Yeyn

n=~Ao*+ Bf*
n=~Ax3-- Bf? *
MyHocabamaap Ypuraw 6yaca (6ynda A, B—Hd/nypa/z, o, 0,

B, Bi—roa0an apiai Gymyn cowaap), y xoada n mypaxkad
o 6ljaadu (A=B GyJranaa éiuiMa o Ba B JapHHHT MUIO-

' panapu Ounau (apy Kuicanap, ynap Oup XuJ éiuimanap aed

KaOynl KHIMHANH).

Arap narypan n coun yuyn(*)uunr GupunyucH ¥puniu 6yJca,
Y Xonna n Ty6 con OYAMACHHIH MyMKHH.

Mucoa. 1) 2501 =1*4-502=1024-492 (6ynna A=B=1),
aevak, 2501 mypakkad cowmup; 2) 20=4%4-2%. Jlekun 20
MypakkaO COH.

By Teopena xaTTa axammsTra sra, uyHKH YHHHT EpJaMH-
Aa Gepuaran COHHMNT (*) KYpuHMmIZArH HKKHTA GHHIMACHHH

TOMHW  HATHXKACHAA, Yy COHHHHT MypaKKaOJHTHHH aHHKJALI
MyMKHH Oy najH.

P4 ="V 2 = (p* — 2)*-+(2p)-(2) *)
aliHusT 5 Warypan COHnaH Tamikapu, Xap Kauaaii p'~-4 Kypu-
HHWJATH COMHMHT Mypakka® SkauJHIHHH KYpcaTaiH.

~Mucou. 85 = (3%)4-22= 724 6% = 31 4; 85 — MypaKkad
CoH, (2) &iinnva; Codes )Kepmen aiiuuaTH €0  IOPHTHJIAAH.
FUKOpH/A KeJITHPHJITAH TEOPeMaHHHT TECKapHCH XaMMa BakT
YPHHIH GY/IMACJIUTH MyMKHH, sibHH TyO COH Ac2--Bp* maxau-
Aa udosananMaciurn Xam Mymkun. (A = B Oysrasga HKKH
KBajipaTiap HHFHHMMCH KeaHO unkann.) Mabaymks, p = 4k—+3
WAKIHAary COH MKKHM KBajpaTsiap HHFHHIMCH 1IaKJHAaa ugona-
JlaHMaiin ékn Gupop Mypakka® con Ac?--Bp* maxania ¢axat
Oup xun iiynn Gunan ndopananumn mymkus. Macanan, 20 =
=42192,

A-B xynaiiTMaHWHT aiipiM KuiiMaTiapy yuyH IOKOPHAA Kel:
THDHITAH TEOPEMAHUHT TeCKAPUCH YpHHJH OyJiajl, sibHIL Y
KynaiiTva yuyn Xap Kaupaii Mypakka6 con Ao--Bp* wakamutia
HKKH XHJI aykpajuira sra OyJajH.
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Diiney HJaTH CaBOJHH Kyiiran amu: A.B xymafiTMaHuHr
KaHfail gmi;rzlzrnapu,ua Ty6 coH Ao’+Bf? maxnna Hponana-
Hafu? L

ABy caBosra Diinep Tysa aBob Gepa onmaran Gyuaca- fa,
aekun 1 gian 10000 raua Gyuran HaTypas COHap muHia GOyH-
Mali KymaiitvanapHuHr QaxaT 65 TaCH MaBXKyHIMTHHH KYp-
CaTAH Ba yJapHu KyJail COHNap 1ed araid.

14k—+1, 14k-49, 14k+-11 KS"pHHHUJJJ.aI;H TOK COHJIAPHHHT
Ty0 CoH OysHwHA yuyH ywapHHEr x° 4 7y* imakumma Qaxar
OMp xual ftyn Gunan HQoxanaHMULIApH HCOOTJIaHraH, OyHAa
(xy)=1, 7 sca gynait con.

Muconaap.

1) 29=14.24+1=1247.2%
37=14.2+9=3+47.2%,
67=14.4411=2>47.3%

2) 11 = x2 4 7y* (6ynpa A-B=7), Oy xoa ¢axar x =2,
y=1 6Yaranga 6ynagu.

41 = x24-3742, A.-B= 31, x=2y=1
18518809 = 1972+ 1848- 100% 1y5 con. A-B=1.1848=1848.

Oiiniep Tonran Kynaii comniap KyiHAArHAapAHP:

12,3, 4 5, 87, 8.6, 10, 11, 12, 1. 15, 16, 18, %
22, 24, 25, 98, 30, 33, -37, 40, 42, 45, 48, 57, 58, 60, 70,
72, 78, 85, 88, 93, 102, 105, 112, 120, 130, 133, 165, lﬁg,
177, 190, 210, 232, 240, 253, 273, 280, 312, 330, 345, 357,
385, 408, 462, 520, 760, 840, 1320, 1365, 1848. Oiinep uit-
Aam Gnan xucoGnammu 100000 rasa gaBom sTTHpram Gyaca-
A3, Kypcatiiran 65 Ta Kysaii cOHpaH Gowka KyJaif CO.HME
Tonmiran fiy. Byrynri kysga xam daxar wy 65 Ta Ky/d
COH MaBKyJI.

Kysait coHap CoRMHMRM ueK/H/MCHHH MaTeMaTHK ‘:‘IOYJ‘a
HCCOT KiraH. JleknH yJlapHHHT KaHYA SKAHJMTHTA. aHNK Ka-
BOG Gepa onMaiimua,

3. JIjcr connap. & —

Iligaropran pjer muma 7e6 cyparamnapuaa, <LycTHM 6
MEHUHT YauM, By 220 Ba 284 sapHHHT AJCTJMCH» Ae0 KaBo
eprai sxa,

By connapuumr «njicts smra mumagan noopar, jeran capoil-
Ta xaBoG Gepaiinuk. -

. Apa6 matemarurn CoGur n6n Koppa (826—901 iusniap )
AYCT COHJADHH XOCHJI KMM KoHpacuuu Gepram spu. Keiiut
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uamik Gy xompanu Pepma Kaiitamam Takpopisiad, Jlekapt 1638
fiuga Hawlp 3Trad 3[H. .

Arap m Ba n CcoHNap yuyH OupuHuHr Gapua XoC OyayBun-
napy HHFHHIMCH HKKHHYHMCHIA TEHD 6yaca, ynap AYCT COHJap
ne6 aranagu. DyHJa COHHMHT y3u OyJiyBun cubaTHaa KaCyJ
KHIHHMAR .

Macanan, 220 =124+ 71 142 (1, 2, 4, 71 Ba 142
nap 284 HuHr xoc GYynyBuminapk). o(r2) OunaH n COHMHHHT Gapua
X0C OYJyBURJIApH HHFHHAHCHHM Oe/rMJIaiiMH3. /m Ba n jap JycT
conmap Oyusranfa o(m) =n; o (n)=m Oynayun. 284 = 1 -
+24+4+5+4 10+ 11 4 20 4 22 + 44 4 55 - 110, yur To-
MOHAaru gywuaysuniap 220 HHHT Xoc GYJyBumIapuAMp.

Arap m Ba n pyer connap Gyuca, y xoima m = 2°pin =
=2 .| Gynmmu Kepakaurk ucGotaanrad. Bynga o — HaTypasn
con, p, g, [ Ty6 commap 6YauG, p = (2°4 1)2.2% % _1; ¢ =
=214 2% 1 =2"—14 2°* japra Tenr 6§mmu Kepak-
JHTH XaM HCOOTJIaHTaH.

By qopmysnann Cobur n6u Koppa muwiab uukkaH.

Arap k=1 ne6 onumca, p, q, [ Ty6 conmap yuyH p =
=3.2%"'1,9=38.2"""—1;/ = 3.2°— 1 napuuxocun K-
Javks. o ra Xap Xunl guiivataap Gepu6, k= 1 yuyH gyfimparu
JaBaTHH TYSHIL MYMKHH:

a p q 4 m n

2 71 5 11 284 220

4 1151 23 47 ' 18416 17296
7 73727 191 383 4427056 9363584

AnGarra xap Kaupaii o yuyd p, ¢, [ nap ty6 con Gyna-
Bepmaiiny. [IIyHMHr yuyH o HM IUYHAA# TaHJaAul KePakKH, XO-
cunt GYaran p, g, | nap Ty comnap GyacuH. o KuiiMaTH YCH-
my Ounan p, @, [ HAHT KHEMaTJApH, XycycaH p Te3 Yycaau
Ba IUYHUHT YuyH p TyO CKM Mypakka® SKaHJMIHHM aHMKJIALL
alipuM Xouwlapaa KHitMH Oysiub Komaiu.

Ajipum k=5, 7, 9, ... nap yuyH IOKOPHAA KeJTHPHJ/ITaH
MAaJBaJHH TY3HII JKYAA KHiTHH.
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Kypué yTHATaH AYCT COHJAPIAH TAWKAPH fHAa OuWp Heua
JKy(T AJCT COHIAP MHCOJIMHHM KeNTHDAMH3:

2620 Ba 2924; 10744 Ba 10856;

5020 Ba 5564; 17296 Ba 18416;

6232 Ba 6368; 63020 Ba 76084;
66928 Ba 66992.

JLYeT COHNAapHH XOCHA KHIMIAA acoCHii KHIMHYHMIMK O
HHHT KaHAaii KuitMatiapupa p, g, [ niap TyG con OYiLinri-
HH aHHKJIAWA3JHD. LlynuHr yuys xam Oapua AyCT CcOHaIap
TYIJIAMHHH TacaBByp KHJA OJIMAiMH3.

Xosupr kynpa 900 Tara skun gyeT CoHiap XyprH Mab-
JyMIHp. Yniap opachpa y3apo Ty Gysira pycT COHJap Mas-
WY/ 3Mac. .

Tonunran xynrusa m Ba n mycr commap yuyw m - n i
FHHAM 9 ra  GY/MHrAHIMTM anMgaanrag. Macanau, m = 2620
Ba n = 2924 Gyucus, m - n = 5544, 6y con 9 ra GyMHAjH.

Tonunran m Ba n pycTiapuusr ¢akar 3 Ta KyprH YUy
m+n iFuHIM 9 ra OynumMaliqm. KenTpuiraH MHCOILIapAd
Xamma nyer comnap dKydr commap Gjumd umgam. Jlexui Xap
MKKallacH. XaMm ToK Oyaran AycT coniap XaMm MaBiy[l:

m=3.5.7.13; n =3.5.7-139.

By xonpa m+-n = 18690 conn 9 ra GyaHHMaiiAl.

diinep nycr connapuunr 60 xyTHHH TOMraH IAH. Yaap
opachia Xap MKKauacH XaM xydr con Gyaranjapu 34 Ta Ba
Xap MKKalacH TOK COMJapjaH uGopar Gyaraniapu 26 Ta. Bi-
P KYQT, HKKHHUHCH TOK Oyuran gycr coHsap Ky(Qri Mas:
KYAMH? - s

By caBosra xaso6 rtommnramm iiyk. Arap Oyspai AYCT
COHMAp MaBxyx Gyvica, ynapuunr xap Ompu 10% jaH karrd
Gymd, m-n conn 20 Tajpan opruy TyG 6§y Bukra sra OyHuld
KepaKJIUCH HcOOTIaHraH, )

n, 0(n), a(o(n)), ... (a) (o (n)upona narypan n COHHHHP
7 JaH Tawkapu OYJyBuHnapH WHFMHAMCHHH Genrujaijiy).

(@) kerMa- KemmKia n AYer comnapeMEr GupH OYarasid,
Y XOJAA KeTMa- KeTiuK (akaT HKKMTa Xap XHa XajnapAaH

H0O0paT 1aBPHil KeTMa- KeT/IHKKA aiiaHHmHEY HC6OTIam MyM-
KHH,
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Mucoua n= 220 Gyaraspa (a) keTma- KeTJHK KyiiHZarnua
BYnanu:
220, 284, 220, 284, ....

n =284 Gyuranga sca (a) xerma-keTmk 284, 220, 284,
220, ... Oynanu.

JIlyer connap Gunan GuprajuMkga AYCT OHJIAP XakHAa XaMm
CY3 IOPHTHII MYMKHH.

Macanad, anpesis Ba IO, MapT Ba HOSIGPb, CEHTAOPH Ba
fiekabpb OfilapuHM AYCT oiiap 1S IOpPHTHJAZH. Y napHHHT
JYCTIIMTH Kyiiuparuman uGopaT: anmpesHHHT TApTHO OHJIaH YHC-
JONIapH XadTaHHHT KailcH KyHHTa TymraH OyJca, HIOJHHHT
yia uncnocu yadraHumr yina KymMra Tywrad OYaamd. Mucon
yuyn 1969 iinn 8 ampenn ceiuan6a KyHu Gyisca, 8 HioNb Xam
cemanda Kynnra Tyrpu Kesauu., [lly masHOZa Xam Mapt Ba
HOSIOPb, CeHTsIOPL Ba jAekabpuap AYCT OHapAHp.

Maii oiin 3ca KearycH HHJIHHHT sHBapb OffH OHJAaH IOKOpH-
/4 KeJNTHPHITaH MabHOXA AYCT OHJIApAHp.

4. Tyrma connap ae0 Kyiimpard iiys OGuiaH XOCHA KH/H-
HajraH KeTMa- KeTVIHKHUHT YarjaH SHT GUDPHHYH SJIeMEHTHra
aiiTHnamu.

Mucoun: 13 narypat coHun om0 yHra y3HHMHT paKamJapy
HHFHEAMCHHH KYwamu3: 13 + (1--8) = 17. By conra xam y3u-
HHHT paKamyiapy fUFMEGHCHER Kymamus: 17 - (14-7) =25 Ba
XoKaso, 13 Ba XocHn OyaraH comsaphaH KeTMa- KeTJHK Ty-
3aMH3.

Hamiokapa 13, 17, 25, 32, 39, ... (1) xerma- KeT/IHK X0-
cun Gynamm. By KeTMa- KeTJMKHH YHT TOMOHra HCTaraH4a
Z4BOM STTHPHW MyMKHH. (1) KeTMa- KeTVIHKHHHT Yan TOMOHHTa
XaM COHJIap E3HII MYMKHHMH, JeraH CaBoJI KYSIMH3.

ByHUHT yuyH wyHpaii coH Tommu KepakKkH, y Y3HWHHHT pa-
Kamiap HHFMHAHCH Cunan 13 Hu Gepcun. ByHzaii coH 11 aup.
OHAM WYHAAN COH TOMMW KepaKKH, y y3HHHHT paKam/iapH iiH-
FHHAHCH Guiad 11 Hu Gepeuit. Bympmait con 10 nup. Dumu 10
XaM V3 HaBOatHga b Ba 5 HHHT paKamJiapy iiHFPHHIHCHAAH HOO-
par. Jlexun xeu Kaugail CoH y3 pakamyapH HHFHHIHCH OHJIaH
5 nu Gepa onmaiimu. [lemax, (1) xerMa- KETJMKHH Yal TOMOH-
ra 5 raua JaBoM 5TTHDHII MyMKHH.

Ulyspaii guau6, 5, 10, 11, 13, 17, 25, 32, 39, ... (2)
KEeTMa- KeTVIHKHH XOCHJI KHJIamH3 Ba Oepuiral Tabpupra aco-
caH 5 TyFrMa cOH GyuiagH. (2) KeTMa- KeT.JHKHMHT Xamma sie-
MeHT/IapH 5 JaH TaliKapH MabJyM KoWjara acocaH XOCH G-
JlajH. 5 COHH 3ca «Y3H maiiio OyuraHuua» KoJMO, YHAAH OJ
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JUH COH mafifo Gymmaitpu. IIlynuur yuyH Xam yHM TyFMa COH
Jeiunran 6yyca Kepak.

Bup xowanu tyrma connap 1, 3, 5, 7 Ba 90 Jiap SKaiu-
THHH OCOHJMK Gam Kypeatumr Mymkun. [llympaii kim0, KyiH-
Jard KeTMa- KeT/IMK/IAPHHHT OMPHHUH XaiJlapd TyFMa COHJap-
JaH ubopat:

» 2, 4, 8, 16, 23, 28, 38, 49, ...
, 6, 12, 15, 21, 24, 30, ...

» 10, 11, 13, 17, 25, 32, ...

, 14,19, 29, 40, 48, ....

N o1 o -

10 pau 19 raua Gysran MKKH XOHANM COHJIADHHHT OHpOPTAacH
XaM TyFMa CoH Gyua onmaiinu (Vina® KypHHT).

Bupnnun ukku xowamu Tyrva con 20 Amp, UYHKH paKaM-
JIADHHUHT finFumaucH 20 Gyaran HaTypasn COH MaBkya 3Mac.
Hammxaga 20 Tyema compam Gouwntab Kyiimmarn KeTMa- KeTJIHK
xocun 6ymapu: 20, 22, 26, 34, ...; sugu 21 gan 30 rauad
GyaraH HKKH XOHa/li COHJIaDHHHI GHpOpTAacH XaMm Tyrma COH
Gyna onmaiian. Vikku Xomann TyeMa CoHNiap Kyiiwparuiapawp:
31, 42, 53, 64, 75, 86, 97. Bysapuusr TyFMa ComJap OKaH:
JHTHHH XECOOMam GuiaH aHMKMAm OCOH. 933

Kyn Xowann tyrma comnap xam mamxym: 132, 143, ’
929, 1952, 874531 Ba x0Kas30. ;

STU3AK TYB COHJIAP
Mabnymku,

2, 3,5, 7, 11, 13, 17, 19, 23, 99, 31, 37, 41, 43, 47 ... (1)

TYO COHNAp KeTMa- KeTVIHTH UeKCHAZH. =

By ketma-kermmkna ketma- ket »oitiamran Gup yQPT TYO
‘COHJIAp MamKyA: 2 Ba 3. Bowka Oympait KeTma- KeT Joijail-
ran Ty0 COHNap mamxyn smac. Jlekun ajmmpmack 2 ra TeHT
‘Oyarat TyS COHNap Mamxyn GYamG, yaiap 3TH3aK Tyé’ COHIIap
KYQTH 16 aranagu. [lynpaii guiu6, Gup BaTaa TYO 6)’-“””;
p Ba p--2 counap srusaxkuup. Macanas, 3 Ba 5, 5 Ba 7, 1
Ba 13, 17 Ba 19 Bsa xoxaso. 100000 raua Oyaran HaTypan
connap opacuia 1224 ta srusak Ty6 comsnap sxydr, 1000000
raya GYurad Hatypan commap opacupa sca 8164 Ta arusak
Ty0 COHMap xKydTH MaBKyg.
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Anrnns matemaruru [viemep xucobunam Hatmkacuia 8000000
Ba 8100000 connap opacupa 518 ra srusak TyO COHJaAp
MYDTH MaBXKYIJIUCHHH KYpcaTra.

1958 imapa B. A. FonyGe n = 8-10° raua Gyaran Haty-
pan consap opacuza 48619 Ta srusak TYO conaap KydrH
MaBXYIJMTHHE XHCOOJIAraH.

30000000 raya Gysran HaTypa/ COHIAp KETMa- KETVIHTHAZ
152892 Ta sruzak TyO consap Ky(pTH MaBKYZ.

p=28004119, p =10006 427, p = 1000000009649 Ba
p = 1000000000 149 341 1y6 comnap yuyn p Ba p-+2 qap
sru3ak TYO coHaap Kygrunn xocHa kuaazd. (1) pga srusak
Ty0 connap >ky(TH KaHya, jerafl CaBojira aHTJHsJIHK MaTeMa-
mHkaap Xapam Ba JIMTIBYAVIApHMHT afiTHIUHYA, 3TH3AK TYG
COHVIAP WY(TIUIH YCKCH3 KYymaup. ByHH XO3MPrH BaKTAa STH-
8aK TyG COHJIAp THIOTe3acH e IOPHTHJIANH.

T, (n)Gunan HaTypas n COHMraya OYJiraH STH3aK TY6 COH-
Jap xkypru conunn Genrunad, n = 37.10° raua 6yaran Hary-
pan comiap opacHia Xap OHpP MH/UIHOHAA Ty (72) HHHT COHMHE
KyiHjary scapan Onyian kypearur MymkHH (Oy  KajBasiuu
1959 jinnna JI. X. Jlemep 37eKTpoH XucoGJall MalMHACH
épramuzia Tysrau):

a-allu

0 8164 14871 | 20932 | 26860 | 32465 | 37916 [ 43259 | 48618 | 53837 | 58980

10 | 64040 | 69011 | 73897 | 78784 | 83660 | 88534

93302 | 93306 10‘208, 10 707]

20 (112103 11668%1 121301 |125930 | 13012 [135050 |139526 |143978 |148154 |152892

80 |157355 (161810 (166157 |170677 [174945 |179257 (183728

Hemak, 37 mun. raua 183728 Ta srusax TyG COHMAp Ky~
TH MaBXyj sKaH.

Ty6 connap xerma- KeTJIHrHAA 3rH3aKk TyO coHnap KyQrH-
HHHD JKOfilaHHIIM XYJA[AH HaTypaJl COHJIap KeTMa- KeTJIMTHAA
TY0 COHJIADHMHT JKOiMIAaHHILK KaGuuup. ByHH KyHHZard MHCOJ
GHIaH TYIYHTHPHIL MyMKHH:
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Arap Ty6 COHNIap KeTMa- KeTVIHTHHH HOMepsiad umkuG, Xam-
Ma HoMepJapAaH (akaT srus3ak TyO COHJIADHHHI KHYHMTHIA T8
THUNTH HOMEpJap KONJHMpHIICA Ba y HOMEpJapAaH KeTMa- KeT-
JIHK Ty3uica, HaTHXaja T}éﬁu COHJIAD KeTMa- KeTJIUrura yxia-
FdH KeTMa- KeTVIHK XOCHN OYynamu:

2, 3,5, 17, 10, x13, 17, 20, 21, 28, 33, 41, 43, 45, 5“?.
57, 60, ... Arapua srusak TyO COHNAp Xy(pTH ueKkcH3 k¥n
sKaHmrH HcGoryiaHca, y Xouma 2 = py— Py TEHrjiaMa UeK-
CH3 Kyn eunvra sra Oysiagu €KH 2 HH UYeKcH3 Kyn yeya
OHnan Ty6 COHJap alMpMacH IuakJuaa Hojanalwl MyMKHH
Oyiany.

Xap Kanpmall xyGT COHHM ueKCH3 KYm ycya GuiaH HKKHTA
KeTMa- KeT JKoi/amran TyG CoHiap ajiiupmacH makiuaa Hgona-
Jialll MyMKHH, . IeTaH THIOTe3a MaBxKyA. JIekuH OM3 xap KaH-
Jait KYQT COHHM KaMupa GMp Xun ycyua GuJaH HKKHTA KeTva-
KeT JKOfilawrad Ty6 COHJaD afiMpMacH LIAKJIHAA ngojranai
MyMKHHJIHTHHH HCOOT KMNa OMaiivus. By runoresa KynrHHa
KY(T COHMAD YUYH TEKIUMPHO KYpHAraH:

2=5—38;, 4=11—7; 6 =929 —23; 8 =97 — 89
10 =149 — 139; 12 =211 —199; 14 = 127 — 113;
16 = 1847 — 1831; 18 = 541 —523; 20 = 907 — 887.

JleknH Xap Kampait Tox comnu mkaTa TyG comiap aiip-
MacH IaK/maa Hbojanan MyMKHHIHTHHE OCOHJIHK GHJaH HCOOT-
Jlall MyMKHH:

7L TOK COH p Ba ¢ Ty0 COHJNap aiipmacH maKHaa, ugpoaa-
JiaHran GYJCHH: n=p—q, GyHna Q XKyt TyOo coH Oy.aHo,

Ta TeHTJIHIH- aHHK,
P TOK TY6 COH; p HHHT ypmura 3, 5, 7, 11, ... TyG coH-
. J1apHH KYIiHO, TOK HATypal COHJADHH XOCHN KUJIAMH3.

Alipum apudmernk TnporpeccHsiyiapa srusak TyO COH Ky
TH GUp TeKHCHA JKoHMamran; Macamad, 1 gan 2000000 raua
GysiraH HaTypast CoHziap opackpa:

10k+-7 nporpeccusina 5006 Ta,

10441 mporpeccusiga 4944 Ta,

10k+9 nporpeccusina 4919 Ta srusax TyG CcOHJIap Wy Qi
MaBKy 1.

n® Ba (n+1)* nap opacupa Kamuma Oup xydr Srusak 1y0
COHMIap MAaBXKYA.

n* Ba (n4-1)° nap opacupars srusak Ty6 comnap WKy¢Ti-
HUHD JKalBaii KyHHAATHIAH HGOparT:
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10| 9 12 11 12 9 17 16 19 16 18

20 [ 24 23 17 22 26 32 36 34 25 35

38 52 42 51 40 59

30 | 39 45 36 ( 36

MucoJu. n=2 6yaranga 8 Ba 27 jap opachia 2 Kydr
arusak TyO couvap mMaBxyx: 11 Ba 13, 17 Ba 19; n=>5 Gymranza
125 Ba 216 nap opacupga 5 xKyQpT arusak TyO COHJAp MaBXKy..

Harypan coHsiapHHHI KBampaTJapH 3rH3ak TYO COHJAp 3Kyg-
THHHHT conura HucGatan cekuH ycagu. n= 100000 raya G&y.-
FaH HaTypa/l COHJIaDHHHT KBagpartiapu 1000 Ta, 9rusak TyG
con my(pru sca 8164 Ta, n = 36.10° raua Gysrad HaTypan
COHNapHHHr KBajpamiapu 600 Ta GysuG, srusak, -TYO COHJap:
wydru 179 257 tagup. Wlynncn xusukky, aiipnm n<<122 yuyn
n® Ba (n-{-1)* opacuaa OGupopra Xam 3rusak TyOo COH XKy(r-
JIHTH YUPaMaC/Hri MYMKHH:

n=9, 19, 26, 27, 30, 34, 39, 49, 53, 77, 122 yap yuyH
Oyupait # NAHC GMPOPTACH XaM MaBxKyj sSMac.

Kyiinjgarn ranoresa MaBKym: o

Xap xasmaii n>122 yuys n® Ba (n+1)* opacupa Kamuna
Gup KydT 3rusak TYO COHJAD MaBKy.

1969 finnga aHrHAMHK MaTeMaTHK Pucesn XaHC 9JEKTPOH
XHCOOJaw  MallMHajapH EpAaMupa Srusak Ty0 COHJIADHMHD
6 xydruun TOMAM; YJapiAaH SHr KaTTacH p=9-2”' =
Ba p-+-2=9.2" 1 napaup, p Ba p--2m (m — HaTypan coH)
niakazars TyG connap Kydraapn xam Mapkyn. Macanat, p=3,
m=4 Gyaranga 3 Ba 11 comjap xydrta Ba Xokaso. By maki-
zari TyO COHJap Xakija KYHHJATHNApHH aiTHII MyMKHH:

1) p Ba p+44, p Bap+8, ..., pBa p—|—2" WAKJJary Ty6.
connap conn | mad n rava OysraH HaTypas COHJApP Opachja
Ty(n) ra sIKHHPOKAHP. .

2) p va p+6, p Ba p+12, ..., p Ba p+3-2° waka-
zarn Ty6 connap conu 3ca 1 jaH n rava GysraH HaTyPaJl COH-
nap OpacHIa me(n) ra Kaparawfa TaxMHHaH 2 Mapra Ky,

59



KeTmMa- KeT Jofiiaurad TyO COHJIADHHHT my’Hnaﬁ 4 Tacn’g)ﬂ
KypcaThil MYMKHHKH, yjap 2 xydr srusak TyO COHJEp KYQ-
'rp)ufu TALIKKT Kiiagw;, macanas, 11, 13, 17, 19 a 179, 181,
191, 193 nap. p, p+2 Ba p-+ 6 nap éxup, p+4, p-+ 6 n2p
OHp BakTAa TYO COHJAp GYNraH Xo/Jap Xam MaBxyJ. ¥ JapHH
3 TaiuK TY6 COHMAp EKH KYwajoK yuTanuksap Aeimnand. Ma-
canan, 5, 7, 11. Xosupraya Mabiym GYarad Kymalog yuTa/uis
TyG CcOHJAapHMHT 3Hr KarracH 100014491, 100014493 sa
10014497 nap skanJurH aHEKJaHCaH,

| man 10° raua Gyuiran marypan comnap opacuia p, p+2
_ Ba p+ 6 waknmarn yyramuk Ty6 comnmap 1392 ma 1 pad

2-10° raua matypan commap opackpa sca 2378 Ta SKaH/HIH
XHCOOMIaHT aH,

P p+4, p+6 wakanaru yurasuk TyG COHNAp Xam I0KO-
PHIa Ke/THDHIraH uerapanapia Taxmuhan p, p+2, p+6 yu
TauK/Iap COHHra TeHT.

Py p+2, p+6, p- 8 makanaru Ty0 coHsap Xam MaBXKYA.
Ynap TYpTIHK srusak Ty6 COHJap €KH KYasloK TYDPTIHK/I3P
A6 aranamu. Uywomuw, 11, 13, 17, 19 éxu 191, 193, 197,
199 nap wywanox Typrawknap Gymamm. 1957 imama marema-
THK A. @epphe OyHpait TYPTIMK TYG COHJAPHHHT OSHI KarTa:
CH p = 2863308731 Oysranpa XoCHa OYJMIIMHM AHHKJIAAH.
p =25, 101, 191, 821, 1481, 3251 Gysranga xam TYPTIHK TYO
COHJIap XocHA Gynagu.

B. A. TonyGes n = 1000000 raua Gjran HaTypal -COH-
J1ap_opacuza TYpramk 1y6 comnap -166 Ta Ba n = 2000 000 ra-
ua 295 ta oKamumrH, 1959 iimaga sca 10000000 sa 15000000
dapraua mMoc paBHmna 899 sa 1209 Ta SKAHJIUCHHM KypcaTAH.

P, p+2,p+6,p+8,p+12 Bap, p-+4 p+6 p+ 10,
P12 wakaparn TyG comnapra GupHHUM Ba HKKHHUH THIAA-
T GelnK srH3ak Ty6 COHNIAp &KH KYmauioK Oemwmkiaap Ae
aranajy.

Mucon. 5, 7, 11, 13, 17 sa 7, 11, 13, 17, 19 .Jap.
Bupinun THngars kymanox Gemumksiap n=15-10° ueraparada
KYyiiHjardua 3KaHiurdag B. A, lonyGeB xucoduaraH.

‘ JEDUU.

n [2:10°8.10'14.1045.10 (6.10'(7.10 [8.10/{9.1010. 10 {11,107 12.10 [13.107] 14.10/]15.10"
=y

=-¥g

TESE

éggz 55 (73 |89 [103 (111 |126 |135 146 | 160| 173 | 180| 187| 104 203

2528

¥Xg
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Hemak, 15.10° raua 203 Ta Kywanox GemuMkaap MaBKy.

p,p+4 p+6, p410, p+ 12, p+ 16 TyG couaap
KYWanoK ontuiuKiap ne6 aranaju.

Mucoa. 7, 11, 13, 17, 19, 23. n = 20.10° raua oynran
SHP KaTTa lg}“/ma.nmg ontunukaap 19800367, 19800371,
19800373, 19800377, 19800379 Ba 19800383 usap skau-
JMrH XucoOnawrau. p, p+4, p+ 6, p+ 10, p 4 12, p+16,
p+24Bap p+8 p+12,p+ 14, p+ 18, p+ 20, p+ 24
IIAKJAArd TyO COHJIApra MOC paBHMILa OMPHHYH Ba HKKHHYH
THIJATH KYIUAJOK eTTHIHKJIAD JeiiHJiajH.

Mucows, 7, 11 13. 17, 19, 23, 31. ,

n<2.107 raua Gysran HaTypan CcoHJap opacuga p =7,
43777, 2839927, 3400207, 6005887, 14812867, 16025 827
Ba p = 1954 349, 7 187759, 8741129, 14856 749 O6yaranna
MOC paBHIuja OMPHHYHM Ba MKKMHYH THIJATH KYWaJloK eTTH-
JIHKJIAD XOCH/I OYJIHIIM XHCOOJAHTAH.

p+4,p+6,p+10,p412,p+ 16, p + 24, p+ 30
nap p=7 pa p=28 741123 Gyuranma, p, p+6, p+ 14,
p+18, p+20, p 424, p+30 nap aca p=1 954 343 ra
p =8741123 Gyuaranga Moc paBHia OMPHHUH BA HKKMHUH
THIJArH KY1aJoK CAKKHSJIHKJIAD XOCHJ KHJHLIH XHCOOJIAHTaH.

p, p+4, p+6,p+10,p+ 12, p 16, p + 24, p + 30,
p+34 map p=7 Ba p =2 839927 6yJ1raH11a, DB D

P+ 10, p 4 18, p 422, p + 24, p + 28, p + 30, p + 34 nap
3ca p =8741 119 6yaranja moc paBulIza CHPHHYHM Ba HKKHHYH
THOAATH KYIUAJOK TYKKHBIHKIAD XOCHJ KMIJIMUIM XHCOOJIaHTaH.

29 1y0 connap éxu 2¢ kywasnog comnap xeb aimpmaci 29
ra TeHr Oyarad TyO COHsApra aHTHJaJH.

q = 1 Gyuraupa ojaraard sruszak TyG coHnap Xocus 6yna-
A, Xap xanpaif g yuyn myngait 29 JuK TyG COHJNApHHHI Ka-
MHJA GHP JKY(TH MaBKYAJHTH runoTe3acu GaéH KuaMHraH Gyi-
ca-ja, Oy runoresa McOOT KHJHHMAraH.

Xap KaHgail ¢ yuyH 29 TyG COHJIap COHH WYEKCH3 Kyn
SKaHury HcGoTIaHMaraH.

®EPMA COHJIAPH

Bylok (panmys matemaruru IT1. depma F, = 2°" 4- 1 ky-
PHMHHLILATH COHJIap GHJAH LIYFYJIaHUO, «/, XaMMa BakT MCTaJ-
Tal HaTtypaj 7 COH yuyH TyO COHHH Gepaju» Hera rCHIIOTe3a-
HH aiitan. JKymnagan:

n =1 Gyaraupa Fy = 22 + 1 =5—T1y6 cow,
n = 2 Gyuranga F, = 2° + 1 =17—1y6 con,
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n =3 6yaranga Fy = 2° + 1 = 257—1y6 con,
n = 4 6yaranpa F, = 2** 4 1 = 655337—Ty0 col,

@epma n > 5 6yniranja TekumpmaciaH Gapua XoJuap yuyH
XaM Ty6 con GyJanH, HeraH 3iH.

n=>5 Gyaranga Fy =2%° +4-1 yH XoHamu con GyuG, yHH
TY6 €M Mypakxal SKaHJIMLHHH AHHKJIAUI KHIHH Macana SAH.
V30K BagT faBommga Gy Macaja WKKHHYM japayain 03O
Kenran Gysca-ma, daxar 1732 iunpma JI. Ditnep Pepma 5mnc-
TE3ACHHHHT HOTYFPH SKAHJMTHEH, xymiaman Fy = 2% -+1
HUHr 641 ra GynuHWIUKHK HcGOT/iamu. DiJep TOMOHHAAH KeJ-
THPHJITaH HCOOT TaKKOCJaMmasJap HA3apUsICHTa acocJjaurat oA

Keitnnyanuk ejuton (LLIpa Jlapka) matemarirn Kanaracata-

naxTd Fy HEHT Mypakka® SKaHJHTHHH 3JeMentap iijs1 OHiaB
nc6ornanu: 2

2% £1=9%"4 | =000 4 | —15.98 4 (34 5% + 1=

= 15.2% 4 3.2% | 5992 | =3.92%(5.27 + 1)4(5.27)° +

+ 13___3.221(5.27+ 1) "“.(5'\27 -+ 1) (52'21-1__5'27+ ]) —
=(5:27 1 1) ‘3‘221‘4_52_214__5,27_‘_”_

5-2" 4 1 = 641, wynunr yuyn 2% 4 1 = 4294 967 297 conl.
641 ra GymnHagm: 2% | 1'='641.6700417. 1867 imnza Jleu-
Apu n<C64 Gymranga 2" - 1 Ba 2" — | maksjarn counaprnml‘
KYMaiiTyBuWIapra a)paTiiran JKajBajiHHH GepHo, yHia ?J"*‘l
HHHT 641 ra OyymmmwmmM xypcatgu. Jlegpu yuyH 2"‘_!‘1
LIAKJIIarH COHVIADHH KYMaiiTyBYHJapra a)paTHUIAarH SHT KHiiHH
CoH 2% 41 Gyu6 uminm. By commusr 6ymysuncn d=
= 57 646 075 230 342 349 SKaHAHIHHM KYpCATIH. Apga Jlen-
IpH d conHu TyG coH ned yiinaram spu. Keiimauanuk Oy COH-
HHHI" MypakKa® COH Ba YHH HKKHTa TYKKH3 XOHAJIl COHJap-
HHHT KYynaiTMacuaas WOOpaT SKAHJMTHHHM KYypCaTAH.
Kyituparn Teopema ncGor usmuran:
n—1
n= 2%+ 1 nune my6 con Gyautuu yuyw 3 ° -1 nuue
n ea OYaunuwu sapyp ea emapaudup.

5—1

Mucon. 1) 5 =2+ 1—1y6 con, UIyRHHT yuyH 3-2_—1—
4+ 1=23*+1=10 conn 5 ra Gysmnagy.

9—1

2) n=2"+1=9 Mypakkab coH, WYHHHT yuyH 3 >
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4 1=23"-41=82 conn 9 ra Gysnuumaiign. PpaHuens KyiH-
Jard EiHIMaHH KYpcaTiu:

25 1 = (1 4 2% (2 4 39),
Lo + 1= (32 + 42) (52 + 42)

depma THNOTE3aCH HOTYFPH SKAHJHMTH HCOOTJIAHTAaHJAH Ke-
fiMH KyHHZAarH MKKH Macasa KyHuim:

1) TyO ¢epma connapu KaHua?

2) Mypaxkad (epma Conyapy KaHua?

IOxopupa n = 1,2,3,4, napia TyO (epMa COHJIapu XocHa G-
JHILEHH KYpeaTral  3JIHK.

Byrysru Kynga n > 4 yays Oupopra xam TyO (epma COHH
TOMH/IMAran Ba yJapHUHT iy K/HrH HeOoTmanmaras. Jlexun n =5
Jlan TaukapH sina  Mypakka® depma comsiapu Tonuaran. Fg =
=274177-67280421310721 sxauaurn Kypcarunpu. Fy uuur 37-
918+ 1 ra, Fy, uunr 7.24 4 1,397-2164 1 Ba 7-139-21¢ 4 1
napra, Fygnunr 13.2%041ra, Fap HuHT 16772161 = 5-2%4-1ra,
Fgy munr 5:2% - 1 ra, Fyy uuar 3.2 41 ra, F;; nunr 5.
.97 L | ra Gy HMHIaHJMKJApH HCOOT KHJMHTaH. Fay COHH XKy~
Ja yaKan COH. YJIKaH COHJIap XaKHAa KeffHHUajuK Tamupamus.

1952 jmarava n =25, 6, 7, 8, 9, 11, 12, 18, 23, 36, 38,

- 73 Oyaraspa I, = 9" 1 | wakagard COHJAPHHHT MypaKkkaG-

swri ucGornanran ouu. (Fy, Ba Foy Japun K. M. Tlepsymmn
TOINraH.)

1964 imara xenn6 xammack 6ysm6 37 Ta Mypakka® depma
COHJIapH TOMWJAH, yJap

n=>5, 6,7, 8 9, 10, 11, 12, 13, 14, 15, 16, 18, 23,
36, 38, 39, 55, 58. 63, 73, 77, 81, 117, 125, 144, 150, 207,

296, 228, 250, 267, 268, 284, 316, 452, 1945

Oyaraujary F, mapaup.
F, = 2" 4 1 waknarn Mypakka6 (epma COHJIAPHHHUHT YeK-

M BKH YEKCH3JIHTH Mabiaym OysiMaca-za, JeKHH 22"+ k(k#£1)
IIAKJIIATH MypaKKad COHJIApHH YeKkCHa Kym aKanymriuy A, [lua-
uesip HcOoTyIaran SAu.

depva COHJAPHHHHT OHTTAaCH XaM HKKHTA TYO COHHHMHT
HHCHHAHCHIAH HOOPAT SMAC/MCHHM HCOOTJIALI MYMKHH: Fj, =

=92" 1 1 10K conmup. Arap F, = p; - p, TyO COHIADHHHT
fnrnngucHgan néopar Gyuica, Gy xonga py =2 Ba py = F,—
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—9=29" +1—2= 22" | OYJIMIIH  Kepak. Jlekun
2" = (2 —1) (2" + 1) 6yarann yuys p, HHHT TYG
coH Oysia o/MacJHTHIAH AajonaT Oepaiu.

Fros = 22°® L1 mypakka6 ¢depma connga 10°%2 rtajan
KYI pakam GYanG, Fg,; HHHT SHC KHYHK TyO OYJyBUYHCH OYJI-
ran 5-2'%7 - | conn 587 Ta paKam/H COH SKAHJHIH HCGOT-
JIaHTaH,

F\o HHHT 6YnyBunch 45592577 sxaHuurk Ba Fyg HHHT GYi1yB-
uHCH 825753601 sxaH/HIH aHHKJIaHTaH.

Fyy HuHr 65536 X 2000 - 1 = 130072001 raua p =k X

n-1
X2+ 1 makngary GYayBUACH MABXKYJl SMAC/JHTH HCOOTMAH-
rad. Fy, HHHT Mypakka® COH SKAHJHCIAH, YHHHT TyO GYJys-
uncH 131 072 001 pan karra GyJMmHE KeauO uMKaji.

Fy Ba Fg napuuur kaHOHMK @&fimivacu Tonmirad, F,, F,
Fy3, Fyy NapHUHT Mypakka® SKaHJMIH aHHKJIAHTaH Oyuca-ia,
YJapHUHT OupopTa Xam | HaH Ba y3upaH Taumikapu GyiiyBuHCH
TOMHNITaH 3Mac. F; HEHT 2467 XOHANH COH 3KAHJHTH MablyM-
Aup. 1953 fimnga Fiq HEHT Ty6 GyayBumck m = 218.3150 + 1
SKAHJIHTH TONHIAH. Fy, HEET 10'° Tagan opTHK XOHAMi COH
SKaHNHrM Ba 27.2%5 1 yupur GyayBumiapuiaH oupa 6y./uo,
139 XOHamH COH SKaHJMTH AHMKJAHH.

[Hynpaii KHG, Xosupraua Mab/iym OYJraH SHF KarTa My-
PaKka® depma COHH Fige5 AHD.

IOKopuna KenTupH/raH COHJIADHHHT Mypakka® —JKaHJHCH
MaTeMaTHKAHHHT TypJaH  ycyJuapH OuuaH, afipumiapH 3ca
O/IHii MaTeMaTHKAa MeTOAJapH OMJIaH aHHKJAHTaH.

1945 imnraua n = 17, 19, 20, 21, 22, 24 . . . Oyaran-
Aa (IoKopHjia KeJTHpHJIranJapiaH TawKapH) (epMa CoHIapHAan
KaiicH OMpH Ty0 €KH Mypakkal SKaHJHIH MabJyM 3IMac 3.
Fy; sunr 30 000 TagaH OpTHK PaKaMH COH SKAHJHCH MabJyM.
JlekHH YHHHT Kaujail ¢epMa COHH SKAHJHCHHH OyryHTH KyHJa
Y@ KywIH 3JeKTPOH XicoOnail MaiiMHaJapd €piaMpia XaMm
aHuKgail onMasinTHiap, LlyHH xam Kaiif KHIHO YTHLI JIO3HMKH,
TyO (epMa COHNAPHHHHT FeOMETpHsIra KarTa asiokacH Gop. Buy-
HH OHpHHYH Mapra Oylox Hemuc Maremarturn K. Taycc kyp-
caray. .
Ajinanann UHPKYJMb BA UH3FHY EDAAMHJA /7 Ta TEHT Oyiiak-
Japra GOymnm yuyH m = 2%, k> 1 -—HaTypan CoH €KkH m =
=2* F,, k>0—Gyryn con, F, 3ca Ty0 (epma conn GYIHIH
sapyp Ba eTapaumup. (Mawaymku, n=0, 1, 2, 8, 4 Gyuras-
Ja 1y6 (epMa coru xocun GysapH.)
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m<20 Gynranpa, aillaHaHW LUPKYJb Ba UM3FHU €pAamuna
2, 8, 4, 5, 6, 8 10, 12, 15, 16, 17, 20 Ta Tenr 6y.mnakuapra
Gyauuw MymguH. m = 2%.F, con k=0 Gyaranna m = F, tyd
(epma COHH XOCHJI KHJIA[H.

Bus xosupraua ¢axar 5, 17 257, 65537 1y6 depma con-
napunu Omnamus. Jlemak, aiilaHaHd UHPKYJb Ba UH3FHY épaa-
Muga Ty0 epma CcOHIApH Kajap TeHr Oyvakiapra 6y
MYMKMH 3KaH. AfijlaHaHu LHPKYJb Ba UH3FHY €pAamuua 5 Ba
17 ta tenr Gymaxmapra Gyuum ocoH Gyuca-pga, 257 Ba 65537
Japra Gyium JKyna KHiHH.

Mynrazam 17 Gypuakay LHPKYJb Ba UHSFHY EpHamMHAa sicaw
yeymmnn @, Tayce Geprar sau. 1832 jimnma Pumiaszo MyHTasam
257 Oypuakim KynoypuakHu sicain ycyinHH Kypcarau. Keitnn-
uanuk MaiiBosbn MyHTasam 514 Gypuakau kynOypyak sicai-
HHHC OCOHPOK YCYJIMHM KYpcaTraH 3.

Bup npoteccop yaunuur acnupantura: «Bop, Tesna 65537 =
=214 | ToMOH/H MyHTa3aM KynOypuakHH sicaml yCyJHHH
HuaG Kes» — pefimmura MaxOyp Oyaram oxu. By acnmpast
20 fiun KYpuHMaczaH KeTuO, OXHpHJA aiTHIraH MacallaHH
eund Kemagu. Y Pumasonunr wornpad Iepmac 9. YHHHD
Oy Kya1 ésmach X03MprM BakTha | €TTHHTeHIArH MareMartdka
HHCTHTYTHHHHT KyTyOXOHACHJA CaKJaHajH.

Kyiinparn Teopema xam MaBxyn:

Aeap yuprkyae ea wusruy épdamuda ailrananu o éa f ea
mene 6up xuada Gtjraksapea 6yauus mymxur 6yaub, (a.,p) =1
Gyaca, 6y xorda wy aisanany m = a-Pp ea mewe Oup Xua
6yaaxrapea Gyjauul MYMKUH.

Bynuur yuyn apudmernkagan Mabiym Oyuran  kyiiHaard
Xoccanan doiifanannm erapangup: (o, p) = 1 6yarans yuyH
Wynpait £ Ba [ GyTyH COHJAp MaBKyAKH, yJap YyuyH a-/k--
~+ Bl = | 6ysanu. By TeHIVIHKHHHT HKKaJa TOMOHHHH M1 = O

ra Gyucax, ,—,l‘= %-}— éﬂll XOCHJI KHiamu3. [lemak, aitlaHaHiHr

15 s E 1 1
7 OYJarums XoCHN KHIHUIL yUYH YHHHT —g- Ba - KHCMJIapH-
HH (wapTra acocal OyHmaii KHCMJIApHH TYy3HuI MYMKHH) sicail

OJlHLI eTapJAHIHD. n
Mucoanap. 1) Ainananu m = 15 ta Tenr Gynaxka G-

JHUI Tanad KHJIHHCHH.
m=15=3.5; (3, 5) = 1; (—3):3+42:5=1,
éKH~l-= l—-f_?—. Jlemax, zu”mauammr%3 GyJlarMHH  XOCHJI
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e Lt
KHIHI YUYYH YHHHT Y 6y.r|arummr' HKKHJIAaHTaHuaH T 6)’.’13

THHUHT yYJIaHFAHWHH afiHpHuI eTapiHup. )
2) Afnasann m = 170 Ta Tesr Gynakka OyuHm Tanab
KHJIHHCHH.
170 = 17.10; (17, 10)=1; 3:17 —5-10 =1
o 1 3 5
Exu C mT i
Jlemax, aiinaHaHHHT % GyJIarHHHHT Y4/laHCaHWJaH YHHHD %

6y/iaruHAEr GewianraHuny aimpu erapau. TyO depma comsa-
PHHHHT KOJIMaHJADMHH AHUKJIAW [YIHAA ONHG GOpHiraH XHCoO-
Jlaiiap HaTHKAacHa sIHCH Macajanap BYMKyAra KesjH.

By macananappan alipumiiapHHH KeITHPaMH3.

S 241, 2241, 2% 11, ... KeTMa-KeTJIMKHUHT 6apua Xaj-
napu TY6 connapan uGopar, AeraH runoresa kyiiniau. By rumo-
Te3a Xam Kynpam Oepd xan Kmiwmmaif, dakar 1953 imna -
9/IEKTEOH XHCOOJAul MAmHHACH EpAaMH/A 6y KeTMA-KEeTJIHKHHHT

02

Gewmnun xazu 22 -1 = F,, HHHT Mypakka® ()epMa conH aKaH-
Jurd Ba y 19729 xosamm conm 6§au0, 2'°-3150--1 yHunr
GYJIyBUHCH SKAHJHLH AHHKJAHMIH.

JKymnagan, Fy, Hunr 19729 XOHaJH COH SKAHJMIHHH OCOH-
JHK OuJaH MCOOTVIA MyMKHH:

20 = 655361g22'° =655361g2; manaymxu, 0, 301029 <1g2<
<<0,30103]1. By TeHrcusnukJapHHHT Xap HKKa/la TOMOHHHH
65536 ra kynaiitupu,

19728, 236<<1g27° << 19728 ,368 Hi XOCHJI KHJaM3,

DNemax, 2%+ 1= Dl 41 conn 19729 XOHAIH SKaHJHTH HC-
GoTnangy.

22°%4-1 COHHHMHI OXHDTH paKaMH 7 SKAHJHIHHH KYpCaTHm
OCOH. ¥MymaH, n > 2 Gyarauga F, depma COHHHHHT OXHPIH
pakamu 7 SKaHJMCHHH HCGOTJIAW MYMKHH.

2)n"+l WaKagars comiap n HHHT Gab3d GHp Harypan
KuiiMaTsiapiza TYO COHJIapHH H(OAA KHIaLH. Macanan, n = 1,
2, 4 Oyuranpa 1'4-1=2; 2241 =>5; 4*41=257 nap 1y
cotniapaup. Bymappan ramikapu nn—f-l KYPHHHLIAArH Hpoxa
sHa TYO COMMApHH Gepagumu, Jerad CaBoJ YpHHaHpup. By
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caBONTa X03Wpraua ammbK 2KaBoG TommnMaran. Arap 2,5, 257

JiapJiaH TaiKapy n"—}—l IWAKJIAArH TYG COH MaBiKyJ GyJica, YHHHT
300 000 TagaH opTHK pakaM/H OyMiLIH KepAKJHTH HCGOT KH-
JIHHTaH,

Arap n> 4 yuyu n I mamw,am TyO con.nap MaBKyxL
6ymvaca, y xomua Fap, Fapv Faor Figs Faoyy Foo B2 Frogy ep-
‘M3 COHJIADHHHHI MypaKKad SKaHJHMIH KesHO YHKazH.

3) n"" ~+1 wakJijgard COHJApHH KYpaMmua:
1 +1=229" +1=17 nap Ty0 conaap. 2 Ba 17 pan

nn

TaWKApH 7 -1 makjagard Ty6 COH MaBKyAMH? Xo3upraua
' ™

2 Ba 17 nappad Tamkapun -1 wakamara Ghpopra xam TyO

nh
COH TOMHJMarad. JlekuH, arap n 1> 17 wmaxuagara Ty6 coH
MaBKyn 8yica, y COHHHMHT DaKaMJIapH COHH MHJIMApAfaH OPTHK
GYIHIIH KepaKJIHTH ucﬁonaﬂraﬂ Hemak, 10'® rauva Gyuran

HATypaJl COHJAp HYHAa n" +I wakngary TyO consap (akar 2
Ba 17 napaup.

4) MabnymxH, 2" 41 waxaparn TyO coH TyO epma COHH-
M. 9"—1 1 waxagary Ty6 coHNapiaH (axar GeuTACHHH, SBHH
n=1, 2, 4, 8, 16 Gyuranga XocHa 6y.na,u,uraﬂ 3, 5,17, 28+
—-+1, 2“’+1 JIapHH OHJIaMH3.

D -1 wakygarn Tyo connapl-mﬂr (axar 4 Tacuun Guia-
Mis. Yaap n =1, 8, 7, 15 6yarasga Xocusn OYsafHraH COH-
napaup; 3.27-4-1 makagarn TYO COHJApHHHT Xosupua 19 racu
mabaym. Yaoap n=1, 2, 5, 6, 8, 12, 18, 30, 36, 41, 66,
189, 201, 209, 279, 353, 408, 438, 534 Gyaranga xocua Gyua-
mv; 4.2% 41 makagars TyO COHJAPHHHT Xo3upraua (akar
3 Tacunu Ounamus; ynap n =2, 6, 14 6yaranpa xocun Gyua-
qurad 17, 257 pa 65537 coHsmapumup.

5.2% 41 waksparn TYS COHNADHMHT 5Ca Xosupraya ¢akar
12 tacu mamaym; yaap n=1, 3, 7, 13, 15, 25, 39, 55, 77,
85, 127, 1947 oysirappa xocus Oynamu. YMyMmaH, Xap KaHpai
n<100 yuyn (k=47 Ba k=94 JjappaH TalIKapH) Kamuia
GHTTa HATypan k2 COH MaBKyAKH, y yuyH k-2"+ 1 waksigarn
COHHHHT TyG KaHauru ucGorsanrad. Iy Gunan Gupra k-2"+
-+ 1 waxapari counap /2 HHHI YEeKCH3 Kyn KuiiMaT/apd YuyH
MypaKKaOJry HCOOT/IaHraH.

67



Ymyman, k-2"1 waknnaru conmapun Kanauu co'r,mal-
pH Ae6 opuTHiany, k=n Gyaranga n>>1 yuys xamma -2 -i-' ;
wakagarn Kanms COHJIapH MypaKKa6 JleraH rarnoresa MaBKyXx

Hp.
8 pMaTema'nu( Kanunrem l<<n<141 sap yuyn Kannua CcOH-
JIAPUHHHT SHP KHUHK TYO GYJIyBUHMCHHH TONTaH.

n-2"+1 — Kanmn coHJiapufaH 14 TacHHMHI KaHOHHK Eiui-
MacH MaBXy[. . ‘

5) 242" | makagarn TYO COHNApHH KYpud YTaMH3:

m>n Gyaranga

2424 1=17,
2424 1=11,
224221 1 =13,
24924 1=19

Ty0 comiap xocun Gynapu.
Y BYH}Iaﬁp u}ax.ﬂ,llarg TyG comnap TynuiaM# KaHAAiMIH AHHK
o 1 ot . 2'"+2 +1
amac. Jlexknn 2 -2 +1=(2 +1) H(pojracHaan I
WaKJIAArH  MypaKKad COMJIAPHHHr ueKcH3 KYI SKAHJHLH KY-
PHHHO TYpHOAH. . 94
6) 2"+4-3 wakugarn Ty6 consapuu KypuO yramus. n <2
Oyaranza 2°++3 maknpars commap n= 1,2, 3, 4, 6, 7" 12,
15, 16, 18 Gyaramna TYO coHyapHH H(pOAA KUJIHLIMHE MaTe-
Matik A, Puxrep kypcarran,
OpIel YeKCH3 Kym ToK / jap yuyH 2"~ LAK/AArH COH-
JIADHUHT MYPaKKaOJITHHH HCOOTJIaraH,

23k + 1)
k=0, 1, 2, 3, ... Gyaranga 2° +3 mmr 19 ra

= on o ats =
Gyammrannmrupan 28 -3 LIaKJary yeKkcus Kym Mypakkao CoH
J1ap MaBKYIIHTH Keau® uHKap.

% + 1 .
© k=0, 1,2, 3, ... 6yrasza 2 43 conn Xamma BagT
7 ra Gyaunamy.

2% s _

2° —3 comn xamma Baxr 13 ra Gyummamu (& — Harypan

22 222 ari Ccom-
COH), WYHHHr yuyn 2% —3 9" _3 . . makix A
J1ap Mypakka® COHJIAD SKaHJMTH KeJHO qHKaH. 243, 2°+3,
2% 2 5 -
2% +3, 2% 43, . . . makngara conyiap MuHza TyO COHJAP
o2

HUHT KaHUaJHTH Mabiym smac, Jlekun 22° 45, 2% +5, ¢ o o
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WIaK/ZarH COHIAPHUHT XaMMACH MypaKkKaGJIHTHHH OCOHJHK OH-
nan ucGorsiam mymkun: 22 = (341)¢ ;@oaa,maﬂ 2% yu 3 ra
6yuranza Kosuukaa 1 Xocusn Oyuianu, nemak, 2 = 341 6y~
napy. Dysusr yuyn 22 45 = P 5 = (741)" -245
Hhoxa Xap Kaujait { yuys 7 ra OyumHazH.

7y 242" 49", .. +2"% 41 makaparn comnap k Humr
Kanjail xuiiMatyiapuza Tyo COH OYJIMIUM aHHK SMac.

8) 2"--n®maxsarn TYO COHJIAp KAHYAMHTH aHHK AMac. DyH-
Jail KypHHHLIZArH coHvapAaH (akar 4 ta TyO COH MabJyM:

3=24 1%, 593 =224-92
17 = 234+-3?% 32993 = 215152,

Matemarnk A. Munkorckuii Kypeatranngex, 4"--n! maksn-
Jarit comjiap n = 1 Gyviranmarnsa Ty06 coH 5 Hu Gepajuu, uyH-
ki n>1 Oyuramga n HHHT TOK COH KHiiMaTiapuua 4% +-n' kyj-
pHHHIIHAArH Hpopa TyO COHHHM OepHIIH MyMKHH. 72 = 2k--1
oyacun. By xomma 4"+4-n' = 4(2k)4nt = (2.2% — ¢+

9 2k ) P
+n*) (2.2 "-i-z‘““-u—{«n”). Jlemax, n>> 1 6yuranma 4" +n' my-
pakka® con Oyuami.

9) a -HuHr 2<a<{2* TEHrCH3NNKHH KaHOATJAHTHPAAUraH
HATYpaJ KuiiMaTJapy yuyH 7 HHHC <15 Oyuiiran xamupga Gur-
T4 HATYPAJI KH{iMATH MamKyx OYJaIuKH, YHHHT YyYyH a1
conn mypakka®b GOysamu. Bynu A. llunuens ncGor xuiras.

Arap a counHMHT Xap KaHjail KHiiMATH yuyH Kamupa OuTTa
HaTypaa -7 COHHM Maxyx 6yiica, a*" -+ 1 kypunuiepars ugona
MypakkaG counu Gepaju, jeraH ruroresa HCGOT KuiHHraH 6yJica,
y xonua F, mypakkaG (yepsa COHJIapH YeKCH3 KYI SKaHJHCH
kenn6 uukap sau. Uywu<u Oy \oup,a a= 22e ne6 Kabysa Ku-
JHIIHUHT Y31 KHOSTAHp. (n—2" L yuyH IOKOpPHAArH TH-
ToTe3d XOosHpraya TacAuKJ/aHMaram.)

@* 4~ 1 WaksgarH COHJAPHHHT UYEKCH3 Kym @ Jap yuyH
Mypakka® coH GyumiiM aHuguup, uyHKH Oy Xoaga a = b™
(b— narypan con, m —Tok con) Gyuu6, GyHxa (b"')'*" + 1=
= (0*")" + 1 npona xymaiirysumapra axpananu. A, =a*" + 1
UIaKJary con Oyuiciu (@ # 2" — y(T COH, n — HaTypaJsl COH).
a Ba n HUHT Mabjym KHiiMaTsiapuia, ysiapra moc GyJran A,

conniapn Fp,=2*" 4 | iwakngard TyG COHJapra GYJHMHALH.
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lyspait xoccamn A, comnapuunr 85 Tack Tomwiran. 1 < n <
<15; 6 <a-<986yaranpa F,, Fy, Fy Ty6 ¢epma conuapura
6ynunaguran A, coHnapHMHr 119 TaCHHHMHT JKajBasi MaBXyA.
Arap Ty6 ¢epMa COHJIADHHHHT COHH YeKCH3 KYIJMIH HCGOT-
JaHca, y xoama 2™.3% -+ 1 makgpard Ty6 COHJIap XaMm ueKCH3
KYMJIMCHHE HCOOTJIAlll MYMKMH Oynagu.

Marematuk T. Kymukosckuii OyHpjaii waxsjgarn TyO COH-
JADHHHT KynuHH Tomrad. DByHjali MabiyMm TyO COH/IapHHHI
oHr Karracu 162 xonamu 3.2%%% 4 1 coH 9KaHJMIH aHHKJAHIaH,

MHOATOP COHJIAPH

Ka)wmum 3aMoH 6yloK MaTemaTHisapuian Gupu ITucarop-
ZHD. Y ¥3 workpasapn GujaH . Tyrapakjapja MauFyJsioTsiap
yriasap sgu. By tyrapaxmapra «ITudarop MakTabu» ne0 HOM
Ggpmurau, YHUHT TYFpH Gypuakau yuGypuak yuyH YpHHIH
GyJiraH TeopeMacH XaMMara MabJyMAHp:

@ 4 b= (1

By TeHruimknu KanoaTnaHTHpyBun (a, b, ¢) comjapra Iu-
tarop COHJIAPH ne6 aranagu. (a, O, €) Jiap HaTypaJl CoHJapAaH
uGopat G6y.uuG, Gu3 Kyimga uyHAail CoHnap OuJap Ml KYypa-
MH3. @ < b < ¢ ne6 Kabya Kunamua.

Masbaymky, arap a, b, ¢ gnap (1) TeHMVIMKHH- KaHOaTJaH-
THpCa, ka, kb, ke nap xam (k— mctanran marypan cen) (1)
HH KaHOATJIAHTHpajH.

Macanan, (3, 4, 5), (6, 8, 10), (15, 20, 25) nap Iuda-
rop connapuaup. Wlynpaii Kuao, (a, b, c) [Tucparop comJsia-
ﬁ:ﬂaﬂ siHa  vexkcus kyn Ilncarop consapn XOCHJ KHJMILL MyM-

H.

Bus (a, b, ¢) IMucarop connapunu ysapo TyG commap AeG
Kalyul Kunamms, uymki, arap ynap yaapo TyG GyJamacanap,
KHCKADTHIL GHJIaH  y3apo Ty6 CoOHjIapra KeJTHPHII MyMKIH.
lIJyuHmlr yuyH ¥sapo Ty6 (a, b, ¢) Iludarop coHzapura aco-
cuit MMudarop COHJapu ne6 aranafH.

Mucp nupamupanapuiupr Tapuxu  Xammara MabJyMAup.
Apxeonornap Mucprari Xedpon nupamMuAanapi EHHarH Kasuit-
Manapnan Gupuia Tomomsapu (3, 4, 5) Gyuras rpaHHT yd
OypuaK/I MJMTaNap TomHmran. ByJlapHHHT XaMMacH TapHXuif
KHXATAAH KarTta axaMusaTra sra,
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Tlucharop makTabupa acochii [Tngarop coHJAPHHH TOMHILZA,
yMyMuii OpMyJiaNiapHH YHKADHII COXACHAA KYI HULIAD KHJIHH-
ran. JKymnapauw, xyitugars #ysn GHnan kynruHa acochii ITucga-
rop COHJIAPHHHHT XOCHJI KHJHMHHIIM GaéH STHJraH.

0, 1, 4, 9, 16, 25, 36, 49, 64, 81, 100, 121, 144, 169, ... (2)

KeTMa-KeT KBaJpaT/apHH osM6, y/iapiaH €HMa-€H TypraHJjapH-
HUHT affHPMACHHH OJIaMH3:
1,38, 5 7,9 11, 13, 15, 17, 19, 21, 23, 25, ... (3)
€KH YMyMaH
(n+ 1¥—n*=2n-+1 (4)
TOK COHJIAD KETMa-KeTJIHCHHH XOCHJ KHJIAMHS.

(3) ma xmampatian uGopar GyJran TOK COHJAD XaM MaB-
xyn : 9, 25, 81, 121, ... . Bynpail KBajpaTJap XaMMacH
2n + 1 wakauna 6yau6, yaap n = 4, 12, 24, 40, 60, ... 6y.-
rauja (4) mam xocua GyJamd.

Wynnait a6, (n-+ 1)* = n® 4 (2n -+ 1) ajisuarian o=
=4, 12, 24, 40, 60, ... 6yaranga acocuii IIngarop coHnapx
Xocun Gyanu;

52 — 42+ 32’
13* = 122 + 5,
25% = 242 - 7*,
412 = 40% 4- 9%,
61 =604 11* Ba X0Kaso.

(3, 4, 5), (5, 12, 13) Iudarop Coniapy GHIHHHT SpaMHEIAH
onaui VI — V acpnappa mabaym Gyaran. [ywgait KHiu6, (4)
AaH uekcusz xym Iludarop COHVAPHHH XOCHM KHJIHII MYMKHH.

Xamma acocuii [Tucparop (@, b, c) conmapuumn (4) xan xo-
CHJI KHIHO GYnajuMH, JeraH CaBOJl TYFHJIAJH.

By caBosra jkaBoG Gepumra ypueuG kypamus. IOxkopuaa
kenthpuirad (2), (3) KeTma-KeTJIMTHZArH COHJIApHH OollKaua
iy OmaaH Tysamus.

0, 1, 4, 9, 16, 25, 36, 49, 64, 81, 100, ... JiapuH OJHG,
KeTMa-KeT KBajipatsiap aiiHpMacH smac, OHTTafaH KeHHH Koli-
Jiairad KBajpatyiap aiflupMacHHH XOCHJ Kuiamus. Harixkana:

01 49 16 25 36 49 64 81 100 ...
4 8 12 16 20 24 28 32 36 (5)
(5) ma Typrra kappanu Gysran xydT coHnap Xocua Gy,
yJiap opacena yau ksappat Oysiran 16, 36, 64, ... xKydr cos-
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nap Xam Maeiyn. By comnap ITudarop comnapHuu MaiifoHra
kearnpand. Macanan, 16 ra (3, 4, 5), 36 ra (6, 8, 10) Ik
(arop connapn moc GyanG, yJaapaas HKkuHumcH (6, 8, 10)
acochii [Tudarop connapu smac, Keiiunrs acocuit ITugarop coh-
napu (8, 15, 17) 64 capknan xocun Gynamu. (8, 15, 17)
ITudarop coHNApHHH aBBAJTH KYpPCaTHATaH ycyn CHIaH XOCHI
KHIHI MyMKHH 9Mac. Jlekun Oy ycya Gunan Xxam xamma ITu-
(arop coHJapHHH XOCHJ KHJIHO GyuMaiij.

[Iudarop sunaran paspia TOMOHJIAPH HaTypaj COHJapAaH
BGopaT Gysras yuGypuak/iapHH

’ (2n 4 12+ (20 + 21)* = (2n% 4 21 + 1)* (6)
afiHAAT €pJaMHja TONMI KOMAACH MabiayMm OyJraH. By aiiHH-

AT €phamuna xypa kyn [ludarop COHNAPHHM XOCHI KHJHIL
MYMKHH:

n 1 xater 11 karer TunoTenysa
2n+1 2n(n+1) 2n®+4-2n 1

1 3 4 5

2 5 12 13

3 ) 24 25

4 9 40 41

5 11 60 61

By xazgBannan wkkuwum karter Ba THMOTEHy3a KeTMa-KeT
xoilIamran Hatypan coHsiapan HGopat GYuno, ynapmmr‘iiu-
FHHJMCH 3Ca TYJIHK KBaZpaT GYJHILH SIKKOJ KYPHHHO TypHOAM.
[lynunr yuyn, arap HAaTypaJ COHJIap KaTOpH/la KeTMa-KeT »KOH-
JAUIraH HKKH HAaTypaJl COHHHHI HHFHHIHCH TYJHK KBajpar ®
Gyaran Xon yupaca, yanap Tlugarop coHsapuHH XoCiul KHJIaiH.
Macananu,

1,28, 4,5 .., 12 13, .., 24, 25 .. 40, 41, .,
T3 —E — 5

... 60, 61, ... 84, 85, ...
e 13°
(m® 4 n?? = (m® — n?)® - (2mn)? ()
alHMAT Epnammia Xam uekcs kym [lucharop coHJapn XOCH
KHJIHHHIIH HCOOTNIaHraH,
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(7) aiinuarna
m?—n?
S

m®+ n®

— *
a= b=mn c=—5— *)

7ie0 OJIHII MYMKHH.

(7) aiinusaT (*) ra gaparaHja yMyMHIpOK SKaHJHMIHHHM Ba
YHUHT €plamMuia Xamma acocHi TMucharop coHnapy XocHa Gy-
JHIIMHA KypcaTHul MyMKHH. DyHHHT yuyH:

1) m Ba n nap xap xu1 Ky(TIHKAE;

92) (m, n)=1, suu m Ba n ¥3apo TyG;

3) m > n GyaumM Kepak.

IOkopuna aiiTunrannapuy Hasapra onud, Kyingaru Ilngarop
COHJAPHHH  XOCHJI KHJIAMHS:

Ny Ba n COHJIADHTa [0KO-
pHIa KypcaThiran Tajadnap- m | n a b G
ra xapo0 OGepyBUH Xap XHJ
guitvataiap Oepu6, typau ITn- 9 1 3 4 5
(harop COHJIADHHH XOCHJI KH- 3 2 5 12 13
aamn3. IOxopupa keatupmi- 4 3 7 o4 25
raH KajBajjaH KyiiHpari- 4 1 8 15 17
JIADHH AHHKJAIT MYMKHH. : 4 9 | 40 Al

MKKkH sjeMeHTH KeTMma- 5 1 60 61
ker xkoitmamran [Tudarop g 1 35 12 a7
comyapu markyz: (9, 40,41), & 5 5 28 k3
(17, 144, 145). Bynpair | 7 ‘:‘5 o2l B
Xoccara sra 6yuran [ugarop 8 U Al
COHJIADHHHHD YeKCH3 KYILIH- 9 5 Ly . A
THHH  HCOOTVIAID  MyMKHH. 9 2 7 28 =B

[lynnail conyiaprUAr Kynu-
HI  matemaTtHK  Mecenep
Kypcat/i. YJiapuH Kyiinjari aiiHHsTra acocaH TOMHI MyMKHH:
(1072 — 5)* + [50n (n — 1) -+ 12)> = [60n (n — 1) + }3]2.
Macanau, n =1, 2, 3, 4, 5, ... , 10 6yaranga (5, 12, 13),
(15, 112, 113), (25, 312, 313), (35, 612, 613), (45, 1012,
1013), (85, 1512, 1513), (65, 2112, 2113), (75, 2812, 2813),
(85, 3612, 3613), (95, 4512, 4513) Ilndarop comnapH XoCHI
Gynagu. Kyiiuparn ITndarop coHsapH XaM Mapiym:

(21, 220, 221),

(201, 20200, 20201),

(2001, 2002000, 2002001),
(20001, 200020000, 200020001),
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(41, 840, 841), (4001, 8004000, 8004001),
(401, 80400, 80401), (40001, 8000 40000, 800040001)

(Y/IapHUHT Ty3WIHWKTa 3BTHOOP GEPHHT). YUTa COHHHHI GHPH
KBajipaT/ii cod Oynran ITucdarop coHnapy XaMm MaBxy[AHP.
Macanan, (3, 22, 5), (7, 24, 5%), ... Bynzaii Iludarop coxna-
PHHHHT XaM YeKCH3 KYm/JMTHHH HCOOTJaml MyMKuH. ITucarop
COHNADHHY TamKHA KuayBuH (@, b, €) JaphaH MKKHTACH KBaj-
par 6yna onvacmurunn ®epma HCOOTJIAraH. a Ba b xaTersap
aiiupMacn GepHiran HaTypan g COHHTA TeHr GysraH acochit
Iucarop yuGypuaknapuuer GupH MabayMm Oysica, ynapHHHT
UeKCH3 KYMVIMPHHM KyHHUAaru iyyi OHJIaH TOMHII MyMKHH:
me=nt min c
T

By Tenrmuknapnan m Ba n naphn anniaas,

Ul U o U Ul Uy oes )

KeTMa-KEeTJIHKHH Ty3aMH3:

a—b=gq, mn=0b,

Uy=n, Uy=m,
Yoty =2U, + Uy, e>2.

(U) Kerva-kemsukuuHr neranran HKKM K§LWHH - XagJlapHHHHT
KynainTvaci b HH, KBajpariap aiiHpMACHHHHI sDMH @ Hi,
KBajpaT™Iap {HFMHIMCHHMHT SIPMH ¢ HH Oepajil.

Mucoanap. 1) a—b=7 6juaras acocuii [Tudarop coi-
Japu tonuncnn. (12, 5, 13) IMudarop connapn yuyna —b =7.
a=12, m.n=5,
BT nA 13 CHeTeMazaR n = 1, m = 5 napHH TOMaMu3.

e

Wlynnait kw6, U, = 1, U, =5 Ba U,y = 2U, -+ U, 2ap-
Zau goiinananus, 1, 5, 11, 27, 65, 157, 379, ... KeTma-Ker-
JHKHH XOCHJI KMJIaMH3 Ba YHJIaH I0KOpHAA aiiTHarad iy Onnad

(5, 12, 13), (55, 48, 73), (297, 304, 425),
(1755, 1748, 2477), (10205, 10212, 14437),
(59503, 59496, 84145) ...

acocwit Iugparop comprapunm xocunm kunamus. Arap acoc;{x"«
Iudarop connapu cucaruma (8, 15, 17) onunca, 10KopHAA aii-
THIraK &yn Gunan 3, 5, 13, 31, 75, 181, 437, ... KerMa-
KeTIMKHH TysuG, yupan (15, 8, 17), (65, 72, 97), (403, 396,
565), (2325, 2332, 3293), (13575, 13568, 19193), (79097,
79104, 111865), ... [Mudarop coHNApHHH XOCHJ KHJAMH3.
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2) KateTnapn Kerma-KeT HaTypaj COHiapjaH mGopar Oyii-
raH yekcus kyn Iludarop yuOypuakiapu XOCHJ KHJHHCHH. By
Xonpa a—b =g = 1. Acocwmit ITndarop yuGypuax cHpaTHiza
(8, 4, 5) uu onum Mymkus. 2= 1, m =3 napuu Tonuo, 1,
3, 7, 17, 41, 99, 239, 577, 1393, ... KerTMa-KeTVIMKHH XO-
CHJI KH/IMO, YHIAH

(3, 4, 5), (21, 20, 29), (119, 120, 169), (697, 696, 985),
... Iutharop connapuHu XOCHJ KHJIAMH3.

depma Kyilugarn macalaHu Kyiran spd: myspai (@, b, ¢)
IMugarop CoHNapu TOMMICHHKH, YJap yuyH @ -+ b Ba ¢ Jjap
TYAHK KBajpatjaan uOopar Gyscud. Byupnaii [Tugarop conjapu-
HHHT yexcuanurn ucOorsanrad. [ynncn axoiiubxH, yJjap yuyH
(@, b, ¢) counap xypa xarra conylapaup. Bynpjait yuranuxsiap-
HHHT BHI KHUHrH a = 4565486027761, b = 1061652293520,

" ¢ =4 687 298610289 6yvud, a - b = 23721 51% ¢ = 21650172
6ynagn. [Myngaii gunub, Gy xoama a - b = 23721513, ¢* =
=a?+ b®* = 2165017%. TIudarop COHHHH TAIIKHJ KHJIYBYH 4,
b Ba ¢ napuuur Gupu 5 ra GyaHHAWIMEH HCGOTJIANI MYMKHH.

ApumeTHK nporpeccust TawkHa KHIyBuH [lugarop conJa-
PHHHHT YeKCH3 KYmipruui ncoornaiiMus: b —r, b, b - r Ilu-
(ardp connapu Gyucun Ba Oy yu coH aifipmacu r OYJrad yd
Xapu nporpeceus Tawkma kuicuu, [y 6mian Gupra (b — r)* -
=+ 0* = (b + r)’, Gynpan b =4r. Macanau, (32, 42, 52) Ilu-
(arop commapunn ¥ocun wwmagw. r=1, 2, 3, ... OyJarauga
Oyunaii TTuharop cousapHuuIr YeKCHSINIHHH KYpPCaTHIl MyM-
KiH. r = 1 OYyaranparimua acocuit Ilugarop comaapH XOCHJ
Gyaanu. :

a* - b* = ¢* TeHraamarHur
HaTypas — eUMMJIAPHHH TOMMIL Y

a\® b \2

YUYH yHH (7) +(;) =1 2,2

. | 25 251
wakauaa é3ub, (a, )= 1 ma (Z:%)
(b, ¢)=1 un Hasapra N0, ! o
a3+ b?=1 TenrmavaHuHT pa- (i3
LHOHAJ eUHRIIADUIH TOMHII Ma- 7
cajacira yTuuagd. Y3 napoa-
THAA Oy macana, aiwiana yCTH-
JlatH paumMoHan HyKTajapii To-
nHwra aitianaan. Bympait nyg-
TAJIAPRUHT alipUMAaPHHN KYpca-
THI OHJaH uerapananamus (4-
waKm). 4- wa.
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Mucou. =

548 12,2
() + (@) =1
5% 122 = 13%
(5, 12, 13)— ITugarop conyapu.

Tunotenysacu Gepuaran ¢ ra Tenr Gyuran ITugarop yuGypuak-
JIapu MaBxyn. Macanan, ¢ = 12 6yaranga (a, b, c) ITugarop
COHJIADHHHU TOMHII Tana® KWIMHCHH, sbHH 144 = 122 = a* 4 0F
Oyncun. b° munr xmivarm 1, 4, 9, 16, 25, 36, 49, 64, 81,
100, 121 napra Tenr G6yqmmu Kepak.

0* = 121 6ynca, 144 = 121 4 @?, o* =23 Gymil, a HaTy-
Pan con Gyamaiian. a << b KaHJMTH Hasapra OJIHHCA, IOKOPH-
Lard KBaJipaT/IapHUKT XaMMacHHH TeKLUAPHLUTA XOKAT KOMMaiia.

144 = a® |- p®  20%, memax, b®> 72, abHH b* yuyH IOKO-
PHAA KeNTHPUJIraH KBajpaTJapHHHT 72 JaH KaTTACHHH ciHad
KYpHLI eTapJiu.

144 — 100 = 43 — kBajgpar smac,
144 — 81 = 63 —xBazpaT aMac.

[lynpait kuau6, rumorenysacu 12 ra Temr OyJaran Ba Ka-
TETVIaPH HaTypaj COHJApfaH uoopar Oysiran yuOypuak Mas-
HYR smac. Arap ¢ = 13 peG onmHca, I0KOpu2 KenTHpHIrad
fiyn Gmnan @ =5, b= 12 napuu TomHI MyMKHH. YMyMaH,
¢ < 100 yuyn, snum

¢=5, 10, 13, 15, 17, 20, 25, 29, 30, 34, 35, 37, 39, 40,
41, 45, 50, 51, 52, 53, 55, 58, 60, 61, 65, 68, 70, 73, 74, 75,
78, 80, 82, 85, 87, 90, 91, 95, 97, 100

OYnranpa xaternapn marypan comnapian noopar Gyarad yu-
Oypuak mamys GYiamy.

9 jmnga wmaremamuk  [leapy ¢ = 2576450045 =
=5.13.29.37.41.53 raTenr Gyaran Ba 1031apH TEHT Gyimarat
H“@’ﬂmp yuOypuarunuur 64 TacHHH KypcarraH SiH. 5_: 13,
29, 37, 41, 53 napuuEr XammacH 4k - 1 waksgarn TyO COH.
@+ b+c imrmaguen Gup xua Gyaran (a, b, ¢)— Iludarop
COHMIApH XaMm wmamkyyn (Oy iurunguEH Ilngarop COHVIAPHHUHE
NEpuMeTpn n1e6 arasamy).

Macanaun,

(3255, 5032, 5993),
(7055, 168, 7057),
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(119, 7080, 7081) yuyH yJapHHHT TIEDHMETPH 14280 ra TeHr.
IO3i Ba mepuMETpH COH KHXATAaH Tenr Oy.irad ITnjarop coH-
JADHHHHT (haKaT HKKHTACH MaBIKYyZ:

)a=6, 6=8 c¢=10, S=28—24,p=6+8+

2
410 =24
9) 6=12, a =5, c=13, S=1%5%_30, p=5+4 12+

2
- 13 = 30. .

TIlepuverpsiapy HATypas COHJAPHHHT KBafpaTHra TeHr OyJiramn
acocuit ITucarop comyapun xam mapxkyjn. BysapiaH SHI KHYHK
nepuveTpra sra 6yuranu (16, 63, 65) 6yum6, 16 4 63 + 65 =
= 144 = 122 ra Tenr. (252, 275, 373) yuyn nepuyerp 900 = 30*
ra tenr. Ilepumerpiapun KyG, TYpTHHuH, GelmiMHUM Ba yMyMaH,
HATYpa/Jl COHHHHT n-japazsacujaH utopar OYyuaran Iludarop
COHJIAPH XaM MaBxyx. YyHonunm, (57967, 44544, 73105) yuyn
nepuverp p = 175616 = (22-7)® ra Tenr.

Depmanunr HcOoTHIA KYpa 103H HATypas COHHHHL KBajipa-
THra TeHr Gynaran ITugarop commapm MaBKyJs amac.

Mkknta snementn TyO comvsapian noopat Oyusran ITugarop
comnapn masxyn: (3, 4, 5), (5, 12, 13), (11, 60, 61), (19,
180, 181), (61, 1860, 1861). Bynpaii Iludarop connapun uyex-
cH3 Kym peran rumoresa maexkya. Acocuit Ilndarop consapu

a-b =
yuyn 5 ra Hlx(])arop COHJVIADHHIHL 03H JIeO aTajiaaH.

YMmywmuii josra sra Gyarau ITudarop CoHNApHHHHT UL KH-
ugrn (20, 21, 29) Ba (12, 35, 37) sapaup. YJiapHHHT 1030
210 k6. Onpamkxa Tewr. Xap Kaujaii parypaj 7z COH YUyH
yMymuit 103ra sra G6yuran 2 Ta ITindarop CONHHINT MaBIKYyIJH-
rugn depya ucGoraara.

Macanan, 1) (518, 1320, 1418), (280, 2442, 2458), (231,
2960, 2969) Ba (111, 6160, 6161) nap ITucarop conmapn G¥-
aud, ynap 341880 ra rtenr Gyuran ymymmii jo3ra 3ra.

2) (2508, 52416, 52491), (3168, 46410, 46518), (5236,
14040, 28564), (6006, 24480, 25206) Ba (8580, 17136, 19164)
aap Ilugarop connapu 6yaud, ynap 73513440 ra teur Gyuaran
YMyMuii 103ra sra.

Onarpa a - bi waxajgarn KoMmiekce connap @ Ba b OyTyH
pauHonan conyap Oyuranpa [ayce OyTyHn comgapu aed atajia-
ju. ayce Oytyn comuiapu ITnharop COHJIApMHH XOCHJ KHJIHIL
ManGaupaup. a - bi —laycc OyTyH COHMHMHI KBaJpaTi siHa
X -+ iy wakngary Faycc GyTyH comuuu Oepay:

(a + bi)* = (a®* — b*) + 2abi; x =a*— 0% y = 2ab.
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% ¥, z=a>+4b* connapu Ilaparop COHNADHHH XOCHI
KHIa[H.

Muconnap. 1) (34 22 =5+ 125 ::95'4341121)5;
(5, 12, 13) — Iucparop connap.
D @—Lop=15—8; )} 21644 T 1y, (15 8 1) —Te

arop conmaph.

Taycc komnJexc coun z HHMHT KyOH x* -+ y° =2® TeHrna-
MaHHHT OyTyH eYHMMHM TONMIra OJHO KesajH.

_ Mucon (24P =2+ 115 z=a>+b2=2"+ >=5;
Oyhpan 5°= 22+ 113 x =2, y=11, z=5 uap OyryH
eUHMIIapHTHP. )

By mucomua (5y/5 )2 =22+ 112, mymuar yuys (2, 11,
5)/5) Tlncarop connapunu Gepamu. XyAmH wyHAal iy Gu-
JaH x*4y = 21 pa yMyman x*-y? =2" TeHIVIaMaJapHRHHT
OyTyH eunMH TommiaiH.

Mucoun. 2f = x2{y? TenrnamMaHMHr OyTyH HJAH3IAPHHH
TOIHHT,

2=2— Taycc OyTyH COMHHH OJIAMH3:

2 =2—if =—T7— 24i;

F= =T =TT,

y=|—24| =2 |f=a>+0*=5,

HemaK, bt = 724247 gxu (7, 24, 25) Iudarop GyTyH COHJa-
PUAHD.

- Mikkura Tudarop yuSypuarusu TEHT KaTeTJapH GJI.HEIH oup-
JaWTHPHO, yubypuak XoCHJ KIMIMHCA, y Xoaua Oy yuOypuak-
HHHI' XaMMa TOMOHJIapH Ba 103H HaTypaJl COHJapiad uGopaT
Oynanu. Bynpaii yuGypuax lepon yuOypuarn je0 aTanaji
(5- waku)..

g AABC HuHT TOMOHJApH C,
¢;, (b + b,) nap marypan COH-

= 1
napiaH Hoopat. Sype = ia(b-{—

-+ b;) Xam HaTypaJl COH, UyHKH
IMugarop yuGypuakiaphiaH Ka-
TETJIADHHHHI OHPH ¥KY(T COH.
[ysuur yuyH, arap @ ToK 0y.1-
‘ca, b Ba b, nap KYPT COH

A o
: 6 D6 -C  gyms, b’;b‘ Harypasn con Gy-

5- maka. JajiH.
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Mucoua. (9, 12, 15), (5, 12, 13) ITucarop yuGypuaxaapu-
HAHF HKKHHUYM KateTviapd OMp XuJ. By karteryiapm Oyiiuua yu-
Gypuaknap GupJiamTHpuica, ToMonsapu (13, 14, 15) Ba 1o3u
84 ke Oupnmukka Tenr G6yarad ['epon yuOGypuaru Xocuus 6yaaiu.

Iynunrzpex, (51, 75, 84), (36, 51, 75)l, [(68, 75, 77),
513, 68, 75)1, [(40, 51, 77), (13, 40, 51)], [(40, 68, 84),
36, 40, 68)] nappan I'epon yuGypuaxjaph XocuJi Gyuap.

Tomonnapu kerma-KeT HaTypasl COHJaphaH HOGopar Gyuira
Tepon yuGypuaksapura Kyiiuaarn MHCOJVIADHH — KENTHDHIL
Mymkun: (51, 52, 53), (193, 194, 195), (723, 724, 725), (2701,
2702, 2703). .

diinep xyimmaru Macananm KYiran Smu: XamMma TOMOH-
JapH, MejuaHallapi Ba 103H HaTypaJ COHJapiaH ubopar G-
ran [epon yuOypuaksapu masxcyamu? Ilyspmaii yuGypuakaap-
HUHT MaBXYNJIMCHHM Ba ynapaaH sHr kuunk (136, 170, 174)
TOMOHJapra sra Gyviran yuOypuak ['epoH yuGypuard SKaHJH-
THHH Djiniep kypcarran snu. Kuppanapi HaTypal COHJapAaH
néopziT OYuran kyn éxaunap Xam MaBxya. bywpail macana-
J13ap OmnaH matemaruk [lIBepuHr WIYFYJIaHTaH.

’M_acaJlaH, Kuppasiapun 6, 7, 8, 9, 10, 11, xammu sca 48
KYO Oupimkka Teur Oyaran rerpasap. By TeTpasApHHHI Xax-
MU, €H EFHHMHT 1057apH° Ba XaMMa KHppallapd HaTypall COHjap-
Adan nGopataup. Ulyupaii xoccara sra GyJiras TeTpasppJiapian
Y Ryituparunapun kypeatnm mymxun. Kuppanapa 896, 990,
1073, "1073, 1073 pa xammu 62092800, €rJapHHHHT 108J1d-
Pt 436800, 436800, 471240, 471240 napra TeHr Gyaram TeT-
PASAP Kyituparn macanamn xyiiram sau: Xap Kawpail Harypas
o COH yuyn mCTajran MKKHUTACHHHHT [HFHHJHCH KBaJpaTiH
COH OYaran n Ta Kpagpar COHJAp MABYCYIMH?

n=2 yuyn 9 = 3% Ba 16 = 4® KBaApaT COHJAP MABXKYJl-
Ki, 9416 = 5° Jp. :

n =3 yuyn 44%, 1772, 240° matypal COHJIAD MaBXYJIKH,
Yaap yuyn gyimgary {MFMHUIap KBaJpaTaH COH Oysiagu:

1) 44*4 1172 = 195% (44, 117, 125),

2) 44°-1-240° = 244% (44, 240, 244).

Bynap xam IMugarop comnapm. YMmymmii Xoiga I0KOpHA2
KeJTHpuiran rumoresa Xan KHJMHMArag.

[iarop commapn mabkys consap jie6 aTajiajuran CoHap-
HH Xocua kuumdm mauGauaup. KajguM samMoHja

x2—k =1y **)
Xt k=2" }
79



TEHIVIaMa/iap CHCTeMACHHMHT (X, y, 2) HATypal euyHMJapHHH
TOMHWI Macanach OWlaH uwiypyJianragiap. AHpuM Hatypan £
CoHNap YuyH Oymjaii euumaap mapkyn OYJraH Ba Iy Xoiga
OyHIail k Japra MabKyn comnap fe6 arairad.

(%, y, 2) nap (**) HuEr matypan eunmiapu Oyuranga

k=2"—x"=(z—x) (z4%) = x*—y* = (x —y) (x+Y)

6yaanu. demax, & conn (x+2) Ba (x+y) Japra 6y uaany. [Ilysusr
YIVH XaM (X+2) Ck, (x+y) <k, Oynpan x <k, z <l y<k
Oynapu. X, Y, z (**) cucTemaHHHT, GepH/raH k MabKyJ COH
YUyH YeKJM HaTypas eunmiapH OyJajd, AeraH XyJoca KesHO
YHKATH.

2%* =24y, 2> y Gyurann yuyw z Ba y nap Gup BagI-
Aa € XKYQT, €KH TOK COHMAp GyanH, WIyHHHT YuyH z--y = 2b,
z—y=2a 6ynanu. Bynpan z = b+a, y =b — a, 2x* =2+
+y* = (@4-0)*+(b — a)® = 2(a-+0?), x* = a-}-b* 6yuam.
Ilemax, .

2k = 22— y* = (@a+b)* — (b —a)* = 4ab, k= 2ab.

Mlynpali KumG, k MasKya con Gyaranga a®--b% = ¢ TeHria-
Ma (@, b, c) Tludarop connapuun Oepnd, k= 2ab Gynami.

Axcnnua, (a, b, ¢) nap Iludarop conmapuun XoCHI KHJL-
ranfa, ¢*+ 2ab = (b + a)* 6ymd, k= 2ab NabKy. COH OY-
Jaj.

Muconnap, 1) 3°+4* =5% a=3; b = 4; k= 2ab =24

Iewmak, ;2 :gj ; é/-_- } CHCTEMaHH KAHOATJIAHTHPYBYH UYEKJI
CoHnaru (x, y, 2) Harypan cosiap Mamxyauup. DBysapaan
X>5, 2>17, y> 1 skaumrn Kenud uuKaji. .

(%, y, 2) mapum Kyiimzarn iy OHiaH aHMKJIAIMH3:

k=24 puur marypan Oyaysummapw 1, 2, 3 4, 6, 8, 12,
24 6ym6,

2=b+a=17,

y=b—a=1,

x2 =2z — 924 =95,
=5

241 (z+4-x) éxu 24 12;
24 i (x+y) éxu 24:6,
AeMax, (x, y, 2) = (15, 1, 7) Gepuaran cucTeMaHHHI eUHMIAHD.
2) 54122 = 134 a =5; b= 12 c= 13 Gjurana, k=
=2ab = 120 6ynamu.
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ByHupau z = b+a = 124 120 uuEr GYJyBUH/IApH:
+5 =17.

g=b—a= 1,23 45 6 8 10,
—12—5="1. 19, 15, 20, 94, 30, 40,
B120 =2 32— 170 — 80, 120.

— 120 — 169,

MAHRKRP Harypaa SYRMTapH

P [}

S % 'y
| N

S40 Kyl

l Japian k=4.840 = 3360 maBrya”
3:] COH TOMHJIaH:

58° - 4.840 = 82°,
74* — 4.840 = 467,
74% 4 4.840 = 94%,
113° - 4.840 = 1277,
113% — 4-840 = 97°.
k—wmabkyn coun Gjuranza kd® xay
MaBKyn con Oymmum anug (yiad Ky
KyJl eon Oyuiranpa /e MIHD XaM Mabry
smac. Macanan, k = 6-2° MabKya COH
aMac. k= 4dmn(m* —n*>® (m, n, [ —
T2HIA & MNP MabKyJ COH SKAHJIE
Wynnait £ nap yuyn [(m2—4-nd)P = &=
Oynazu.
3'+-4Y =52 tenryiama x =y =z =2
GyTyH eunmMra sramu, jeraH caBosl KYiLaras siw. &

AaR I

6 AmoiinG conaap oaammaa



HHHT X =y =2z = 2 jaH TamKkaps GomKa GyTYH EUHMJApH MaB-
KYAMACTHTHEH MaTemaTHK IlapankeBHY HCOOT Kuarad. Ma-
Tematdk JI. FOmmaropuu sca

5¥ 119y = 137, ’
7494 = 952,
11°1-60Y = 617,

9" 140y = 412

TEHIlamMamap XaM x =y =z =2 Japian Oomika eunmJapra
Sra SMAacJHrHHM HcOoTsiaraH. XaMmma 3JEeMEeHTJaapH V3 BagTuia
KBanpaTiapaan u6opar Gyaran (a, b, ¢) Nudarop counnapu To-
TNIJICHH, JeraH Macaia Kysmua. fpmH, @ =ai, b =10} ¢ =0

Gyncun. Byuma a;, by, ¢, nap xam Harypan connap. AlreGpa
THIH OuNaH afirraszga al-l-b: =c: TEHIVIAMAaHH ~ KAHOATJIAHTH.

PYBYH HATYpan @, b;, ¢; COHNAapH MaBXKyJMH, JeraH CaBol
KYHHIran sau. By macasa KyiHgard yMyMEIl MacajaHHHD Xy-
CycHil  Xonmuaup.

X"4-y" = 2" Tenrsava n > 2 OyaraEza Harypan eunmra
SraMH? (n = 2 yuyn Oympjait coHnap uexcus xym; ynap Iluda-
TOD COHJIapUHM TawKWJI KHJagn.) By | acajapm (ppamiys wa-
Temaruru 1. depma xyiiran spu. ¥ rpex marematuru Jlio-
Ganranur (Guannnr spamusgan 300 il oNHI swaran) AHHK-
Mac TeHrJiamaJliapra JOHP KHTOOMHH YypraHap. 9kam, YHWHD onp
Getnpa Kyimparn JKYMIIaHH €346 KOMHpraH spm:

«MeH n > 2 Gyaranpa x*-y" = 2" TeHrnmamvanuur Harypa’i
€UHMra sra GyJia O/IMAC/MCHHHHI aXKOHHO HCOOTHHH TONJMM,
JIGKHH ykuétran KkuTOO0 OeTHpa Oy JKoif  Kam Oy iranJ/urt
YUYH YHHHr HCOOTHHHM KeJITHpa OJMaiiMaH».

Xosnpraua Gy TeopeMaHHHT HCOOTH ¥eu KiN TOMOHIAAH
yMymuii xonna kenrtupunmarad. Lymunar yuyn Oy Teopema
Depma runoresacn éxu Pepmanuur OyiOK TeopemacH 1e0 1OpH-
‘THIaau, diinep Gy Teopemarn n = 3,4 Jjap yuyH, HeMHC MaTe-
MatHrd [upuxie n = 5 yuyH €YHMH MaBXyJd SMacaHIHHH HC-
Gor gunpu. Jlams sca 7 =7 YUYH €UHMH MABMKYJ, SMACJHIHHH
HeGOT Kunpu. xi-y' = 2* TeHIIamMa HATypaJl eunmMiapra sra
SMacaurH neGotnanran 6yuca-ga, (x2— 1)2--(y*— 1)*= (&* — 1)
TEeHIJlama

x=10, x = 265,

y =13, y = 287,

z=14, z =329
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RETITR QUL KN Wik NG VAL VISR CRAMA . T e
RADH BARYPAE SUANIARE QORI Y RAIHIITG Ay SNae
QS HEMHC MaTeNd L ANVMARE (AR o LR v
aaredpaii CO ODVAEAS  Popaa LTS Lk
Xan R Y NHANAT KUK, KyMaep saran sar-
782 < n< 100 Ouranpa X'Hy" =2" nune narypan ewtne
Jlapra sra SMACTHIH HCOOTAAHTal S1H,

@epma Teopemacuuurr X"y = 2" 1
raHja HATYpall euuwmjiapra sra SMac/AHrHHg e
XP4yP = z? HUMT (p — TYG com) p - 2 Gfura:
_SMAC/IHTHHH HCOOTVIall eTapin. 2 << p <4002 f
~+y? = zP HMHI HATypa/j eunmjiapra sra su
ran. [Myupait kumoG, p > 4002 yuys Oy rom
Xan KHJIHHMATaH.

Tepmannsianur JapMiuTagT waxps
Bonndekans xam Pepma rumoresachs
HiIaral, Jexiy Oy THIOTe3aHH Xa.
KeiiHH Y3HHUHT VouMH  ONAHA2H Ky
KHJIMAH:

«Depya THMOTE3ACHHH Xajl KHJHDL
“TOPH KYNrHHA OJIMMJIAP XH3MaT KHHG
FYHPH KyHjaa Oy runoresa ymyMmEil
Koon. MeH V3imuiHr xamma Ooi
THHFEH OaHkura KViild, KHMIa-K¥
Xal KH/ca, Vianra OepHiuHd BacHST :

Yuunr sacusitit 2007 fimarava Vs
auu. Ilynua fina mMoGaiinupa Oy myaz
Maj MaremaThHKa TapakKHETH YuyH capd
Wynnan kefinn wmatematika GHJan Kanm
XaM, mMaTemMATHKaJaH »yjga y3oK OyJrasiap
Te3acH OMyiaH \UYFY/IaHnG, Xap XHJI HOTYE
JapHi, Yma BakTaa TAWKWI KHJIHHTAH KOMHCCIHS
AMJap.

Byiok memuc matemamurn I, TnianGepr 1oGopmiras -
Jlap MyxOXamaapHHUHT OHpHIA KyHHpjaTHHH aiiTral 37H:

«Menunua, Pepma IHNOTESaCHHH XaJl KHIHmra MeH1ad
TAWKApH XeY KUMHVHT Kyun ermaitgu. Men GyJicam oaTHH TY-
XYM TYra€Trad TORYKHH CYiiM TapadopH SMacMaH».

\eifPEuZ MK K VIMITal TYJHAHT OMp KHMCMHHM MaTeMartix
Wy coxaja spumiran karra mysaddauaTaapd yHyH

LR R

WIAR 2 A8 (0

-
Geprsian,
1911 fimaraua depwa  runoresacunmnr 111 «icGOT#H TEK-
WHPHIAD, MABLHOCHS SKANJNTH KYpearniran spu. XarTo LYH-
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Jiait aBTOPJIap XaMm GYNIUKH, yuiap TOMOHMAAH G6aéH STHIraH
«1cOOT» JIAPDHHHT MABHOCH3 SKAHJMLH KYPCATHITAHIAH KefiuH
XaM, yaap Oy Ounan posm GYuiMacaH, 3BJIOH KHIHHIAH MyKO-
(or KOMHCCHSICH ab30JapHHH Cyjra Gepumiraua Goprasmap.

Térrunren Oankura Kyimsran 6y mya [epmanusia [uriep-
HHHT XYKYMaT COULMFH OyuiryHnua mMapsys Smd. KeiiMeuamik
Turaep 6y mynum gaBnar xucobura yTasuG 10GOpHH.

IMucharop consapura omp KyiHAars
Macasia XaM KYHHJIraH 314,

Tyrpu Oypuakan yuOypuak Ba TYFpH
Oypuak/H  TpanenHsiHHHT acoCJapHra
napamiea GynraH uusHKJap €paamuaa
YJAapHH TeHrjow GyJakjapra oy Ma-
canacy, By macana Gunan xagumru Basu-
JIOH MaTeMaTHKJApH IIYFyJIaHraH.

Ky#iugarn XonnapHH KypHO yTamus:

A

/e 1) S; =S, 6¥acun. By xoaza (6- wak.)
CiBi=%, Spcp. =Sp
2 CiB: =¥, Scppc = Sw
CB = % Scpmc Sa
Getaicr, % = y\-", (%)~= ) % paloHa cCH
1 9 A

9Mac, WYHHHT YUyH X Ba y Jap Onp BakTAa paigionan cox Gyia
onmMaiiy. )
. 2) §; =S8;. By xomza X*4-y* =2 Oynagu. (McGoraad
Kypunr-unl) (x, y, z) wmap Iludarop commapumi XOCHI Ki-
Janu.
3) S, =S,;. By xoma Tyrpi Gypuaksn Tpanewnst HKKHTa
TEHIJIOW GYaran Tyrpu Oypuaksu Tpanewusiapra OyJHHAMNL.
By xonma 2y* = x*-{-2® 6yquG, yuunr Harypan euuiapH

x =I[l(m—n),

y=Ik,
= [(m—+-n)
wakaa Gyummnnn Basuion MaTematHkaapu tomuwram, [ =1
Xx=m—n,
Gyaranna {Y =k, 6yaagu. Bywnzait x, Y, z conmapra Ma-
z2=nm+n :

Temathk A. A. Baiiwan «Bapuiion» comsapu AeG arara.
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nl m ] k ] X l y | z

By kaganmaH KYpUHAZHKH,

Xap Oup Keitunrd BaBuion (3| 4 | 5 | 1 5 | 7

COHJIapH, YHAAH OJJHHTH Ba- 5(12 |13 7 |13 |17

BHJIOH COHJIADHHMHT OXHpry |7 |24 (25 |17 |25 |3l
9 (40 |41 31 41 49

CoHnaan Gouianajd.,

Siinep TOMOHHAAH KYitHarH CHNOTE3a AiiTHJITAH:
2Lk<n

Gyaranpa x,"--x," - ... +-xp = y" TeHrnama Xy, Xp, ... . %
Bd y HATypaJl eulmJapra sra amac.

. Yopn Oy rumoresaHuHr Xycycwii Xonusd, sisuH ¢ < 10 000
Gynranga xi-- y*4-2% = {* upHr GYTYH €YHMra Sra SMAaC/HIHHH
TEKWNPUO TacAMKIain. n = k<5 Ojaranza 10Kopuia Kei-
THPH/ITAH TEHTJIaMa euuMra sra; k= n = 2 Gyaranja, xf-i— Xp=
= y* Tudarop connapumup.

k =n =23 6yaranga 3%-4-43-}5% = 68,

k=n =4 6ynranga 3014 1204-272¢4-315* = 353%,

k= n =5 6yaranpa 7°+435--575--808 4 100°= 107°
6yamu.

Xap xanpait warypan n comnn x°+y*-4-22° (v, y, z— Oy-
TYyH counap) waxmuga udopanali MyMKHHMH, JlerdH CaBoll
Kyuuaranw sgn. 1936 imipa n comnn n <L 220 xuiivMaTiapuia
(n =76, 99, 113, 148, 183, 190, 195 Jap yuyH MabjayMm
aMac) x3-y3 4 958 aKia - uhojaais MyMKHHIHNTH Ky peaTii-
ray suu.

/X" +y" =2"4-1" Tenrmama xap kammaitn >4 yuyH x + z,
Y 5=t OyTyn eunmiapra srami, jeraH Capojra KaBoO, TOMII-
raun iyg.

Aiipum n(n < 5) Jiap yuyn Oynpjaii euHMJap MaBixyJL:

124-8° = 42472, 13344-1344 = 59*- 1584,
134-12%= 931108, 103245422 = 35925142,

n n i
X+ 4" =2""' renrmamanuur GyTyH euHMJiapra sra SKaHJu-
THHH OCOMJIMK GH/IAH KypcaTnur MyMKHH. 72— HXTHEDHH Haty-
pan cou Gyacun. VxTuépuit Harypan a Ba b CcOHIap Y4yH

n n =
@ +b" =c nn Xucodha6 Tomamus. Harmxaga X =ac, y = bc
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Ba z = c kuiMaraap x"+ y' = 2! e OyTyH euuMJapHHu
Oepapu:

(ac)n+ (b'c)n = Cn+l = o =C"(a"+ 1)")
€KH - :

a' " -b" "= "(@"+b")
Oyaany.

Mucoda x®4-y* =23 yuyn uxruépuit narypan a = 4, b =7
COHJIAPHH OJIAMH3:

n=2 c=a’+b =447 =65.

x=4-65=260, y=7-65 =455, z=65 sap Gepuiran
TEHIVIAMaHUHT OyTyH eunmiapH Gynamu.

®PepvanuHr Oyiok TeopemMacH YpuWHJM Gysvaran  Xonna,
YHHHT KaHJall TeOMEeTPHK MabhO OEpULIHHI KypcaTuO yTamiis.
n>2 Ofaranna x"+y"=2" warypan eunmiapra sra Gyuvaca,
(gln'*" %J =1 éku Xr,‘-i-y': = 1 Tenrsama n > 2 Gyarauja pa-
LHOHAJI eyumsiapra sra Gyuimaiinu.

7-wakngau n =3, 4, 5, ... Gyaran xomiapaa ¥ +yi =1
HHBHKIAPHUHT yCTHAA GMpOpTa XaM pallHOHal HyKra MaBy/
SMACJITH KYPUHHG TYpuOMIH.

Oupu Tiarop connapu Gmian Gornmk Garan &én pa aHa-
TOHAN COHJIAPH GHyiaH TaHWUUIMG YyTaMu3. K

IMnaron Yaumunr «asnat» peran Kutoduga 7 mi 5 TOMO-
“Hura mMoc Gyaran «Pauyionan muaroman com» jed araran. HlyH-
ra acocan maremarnk ITpokn «En Ba auaronasns coiiapii  Ky-
Hugarnya Tabpudaran:

Karetnapu @, = 1 ra Tenr Gysram temr &mit yuOypuaK-
HUHT TUMOTeHy3acH d; = 1 ra TeHr.
¥ [llyura acocan @,+1=
=4a, + du' dnj = 2(1” & dll
opmysanap Eppamuaa
KareTnap Ba d, runorenysa-
JIADHH TOMHII YuYH TaKpHON
dopmyaanapuu 6epud, a, J1ap-
HE éH comyap, d, sapui 3ca
JIHAroHaJ comsiap je0 ararat.

Macanan,

7-maxa. a=1, d+1,
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ay=a,+d; =2, a3=0a,+dy =243 =35,

dy = 20, +dy = 3, dg=2a,+{d, =443 =T1.
By dopmynanap EplamMHia KaTeTyiapH @, Ta TeHr GysaraH TyF-
pi Gypuaknu TeHr €M YuOypPUaKJApHHHT d,, THIOTEHY3aJapH
TaKPHOMIl TOMMJITaH,

[Ingarop TeopeMacura acocaH KaTernapu g =5 Gyaras

yu6ypuaksuKr runotenysach d =51/2 6ymmum xepak. Tax-
pubuii gopmyna xam d =7 Hu Gepamu.

K¥YN BYPUYAKJIM EKU ®UTYPAJIU COHJIAP

Byiok ¢panitys matematuru I1. @epma kyn Gypuawm: coz-
Jap OunaH xaM IuyFyJianrad. Bus asa ynpaii cos
XocHn GYNHINM Ba YJapDHHHT alipuM Xoccanapi Gu
WHO UMKaMH3.

Yu 6ypuakau coHaap

bBup neua Oup Xun TaHranap onu6, wyiimgars iiya G
yuOypuaknap fcaiiMH3 Ba yJIADHH SCAll YUyH KeTTas T
Jlap COHMHH yu Oypuakju COHJiap fefiMus (8- waka).

Yu Oypuakny COHJIAPHH KY[HJarH ycyu Ounan XaM XOCHT
Kumm  mymgpn osam. 1, 2, 3, 4,5, 6, 7, 8, ... Haty-

®

(5] e ©

@ 0\0 e e ©
® e ¢ © © e e e e ©
7 - 3 6 10
)
o ©
e © o
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pan counapun onmu6, 1 mEHT Tarkra | HH €3amu3 Ba Xap GOup
KefiHHTH y4 Oypuakjii COHHH XOCHJI KHJMUI yuyH yu Oypuakau
COHJIAD KaTODHIArM MaBXKYJ COHHH HATypaj COHJIap KaTOpH- .
Jard, yHjAaH GHD XOHA y30KA4rH COH OuJIaH KYilamHa Ba yuia
HaTypall COH OCTHra €3amus:

12345678910111213 14 15 ... (0))
136 10 15 21 28 36 45 55 66 78 91 105 120 ... (2)

Haminkana (2) xatopaa y4 Gypyakii cOHsiap Xocua Oy
M. DHAH HXTHEDHH YpHHIA TypraH yd4 Oypuakjid COHHH KaH-
Jaii KWIu0 TONMMI MYMKHHJHMTHHH aHHKJaiivH3, DBuapan Ge-
WHHYK YPHHAA XKONIAWraH yu GypyakiH COHHM apMKJam Tanad
ITHIICHH.

Bysunr yuys TaHranapgaH I0OKOpHAa KypcaTHaran ycyJt
Gunlan XOCHJI KMJIHHTAH yuOypyaKJiapHHHT b- ypuHparuiapu-
JlaH HKKHTaCHHH OJIHO, yJIapHH napaJuiejiorpamMm xocha Oyna-
Juran Kuauo axofiyamrnpamus (9- waki):

@ 2 © @ © ©
® ©¢ 2 o o @
@ © o o » O
@ o o © @ ©
@ ©¢ e © 6 ©
9- war,

By napaisiesorpavM 30 Ta Tamrajam Tyswaram, soHH
6-5 =30, ymapuunr spvu Gewmnun yu Gypuaksan connn Ge-
pazuu:

5.6
T=15.

- = R4 1
Ilynpaii Kuaws, yu Gypuakmi con £ of) = ﬂ;—)

thop-
mysa Gfinua anuknamagu. of comsm 1 pgam f raua Gy.ran
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HaTypaJl COH/IAPHHHT HHFHHAHCHTA TeHr. MepceHH COHH Ba y4
OypuasiH coH GHp BakT/a MaBKyZA OYJHIIH MyMKHH, SbHH

n—1= k(ﬁ—jl) TEHIVIMK 7 Ba k JIAPHUHT KYiMAard KHiMar-

Japi yuyH YpuHAH SKaHJMTHEM 1956 iimnna Bpoeckuii Ba
Mnnnessnap xypeatmu: (n, £)=(1, 1), (2,2), (4, 5), (12, 90).

Kyiinparu Teopema xaM YpHHIHIMD: )

(2" — 1) Mepcenn cownapu y4 Oypuaxiw CcOH Oyirearnia
n=+22, 24, 42, 44 ea ymyman n =22+ 60 m, 24460 m,
42160 m, 44 ++ 60 rm (m — ncranrad HaTypaa COH) OYauac-
au2u Kepax.

Macanan, n= 12 6yaramna 2 — 1 = 4095 — mypakkas
Mepcenn comm; k=90 Gjuranga ol = §%= 4095 yu 6yp-
YaKJIH COH.

1, 3, 6, 10, 15, 21, ...

Y4 Gypuakim COHJApHHHT japaaliapH OpacHa KyiHiars My-
HOCabaT Mamy:
klk+1)

3[14+8+6410+.. +2EEUF
=[19+33+63+103+...+(’i‘i‘2*—”)3]+
+2[14+3¢+e4+104+...%(’ﬂ;—”)‘y
Micon 3(143)° =19 48+ 2(1* 4 3*), smmm
192 = 1+ 27 + 164 = 192.

Bynna 1 pa 3 COHJIapH OMPHHYH Ba HKKHHYH YU GypuakJia
COH.nap,unp,

Ymymuit Xagu 3k 2 Gyiran apHMETHK MPOrPecCHsHHHE
GHpOpTa Xam Xazu yu Gypuyakqu COH SMACJHTHHH HCOOTJALI
MYMKHH. Arap gangaiigap £ yuyn 3k + 2 udona yu Gypyak.in
CoH Gyuica, y xonpma 3k -+ 2 =k—(k—2+—l) Gymumu  J03uM. ByH-
AaH sca k® —5f + 4 = 0 Tenrnama xocHs Gysapu. By Tenr-
JIAMAHUHT HaTypan eudMH Mapxyj smac. [lemak, 3k -+ 2 ky-
PHHHIIZATH yu GypuyakyH COH MaBXyj 3aMac. .

Arap yu Gypuakmu consappan 3+ 1= 2% 64+3=23%
1046 =42, ... wakngaru fMPMEIEAAp Tysuica, Xap GHD
KBa/IpaT COH MKKMTa KYWIHH yu OypuaK/M COHJAp HHFHHIHCH-
Jlan uoopar sKkaHaHrd KypuHajgu. 1 Ba 6 yu Oypuakyd COHJAp
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UIYHZail Xoccara srakH, yJapHHHT KBajpatiapd Xam (1 Ba 36)
Y4 OypuakJH COHJIapAHP.

1 Ba 6 yu Oypuakim COHJApAaH TalUKapH, siHA IIyHAAil
xoccara sra 6yrraH yuy Oypuakjii COHJApP MaBXYy[MH, Jeras
CaBo/l KYiuMMmM MyMmkuH. 1946 junna maremartuk JIioHrrpex
6y caBosra 1xaBo6-Gepan Ba y | Ba 6 jaH Tamkaps KBajpaTH
siHa yu Oypyak/u COH GyJamuraH y4 OypuyaksiH COHJIap MaB-
YN SMaCJHTHHH HCOOT KHJIEH.

Mkknra KeTMa-KeT yu GYpuak/H COHJIADHHHT KYmaiiTMacH
KBaJPaT COH SMACJUTHHH, SBHH Of'+ohl; 7= 2 HH mHCGOT Ki-
JHW MymkuH, JIeKHH Xap KaHmaii of) yu Gypuakam coH OH-
JaH >k nomepnn yu Gypuakiu comsap kynaiitmacu of2.qfY
KBajipaT Gy/iraH YeKcH3 Kym / COHMHHHT MaBXyanurd HcoT-
Janrad, Bynpa k Ba [ yu 6ypyakii COHJADHHHT HOMEpH,
y/ap KeTMa-Ker yu Oypyakin coHsiap GyJmuiH wapT sMac.

Mucon. k=2 yuyn

3 _(3)

03+ 0%y = 30° &xu 0 oo = (3-20.4)%

Ipocheccop 1lapankesny ToMoHHIAH GyHpaii caposn KYiun-
rad spu. Xap GHp a/ieMeHTH yu Gypuaki COHJapiaH HOOpaT
Gyairan IMudarop connapu maxyzMu?

8778, 10296 Ba 13530 comnap ITuparop coirapit Ba yJ1ap:
HHHT Xap GMPH yu OypuakiH COH SKAHJMPH aHHKJANH:
13530 = 8778% + 10296°,

3 132-133
8778 = ofsh = =,

10296 = o3,
13530 = of3).

Aiimn Oup BakTAa KBajpar com Gyaram yu GypyakaH COH-
JIADHHHT COHM HYEKCH3 KYIN SKAHJHCHHHM HCOOTVIA MYMKHH.
Arap of = x(x2+ e Y2 6Yuca, 0524441 KBALPAT COH OFIanH,
SIBHH Of04 4p41 = (2% 3y + 1)

Mucon. 1) of =12
= (214314 1) =36;

2) o’ =36 =6, {Z — %, 03~B+4:6+l =ofy =35%

3) o= 2042 napru xocka KHJHLI MYMKHH.
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1, 2, 8, ..., n connapuan tysmmran Q,=1.2-4 1.3
+144+...4+1.n4+2.3+...4(n—1)-n conra CTHP-
JHHT COHM jefinnagu. Macanan, 1, 2, 3, 4, 5 Jnapaan

1.241.341-4 4+ 1.54+2.3+2.4 4 2.5+3-4+3-5+
+4-5=85=0Q;
Crapaunr conn Xocuul 6ysanu. CTHDJMHT COHH YYyH KYilHJard
Gopmyna ypusim:
Qu =202 +30" +4.02 +50 +. . . 4ol
Mucoun.

Qs = 201 +308” 4408 450 =
= 2.14-3.8-14+64-5:10/=85,

Xap kaupaii Hatypan #>>33 com xap Xxua ydyra yu4 Oyp-
HaKJIH COH JiMFnHAMCHAAH HOopaT. By TeopeMaHH MAaTeMAaTHK
Puxrtep ncGormaran.

Mucoa, 46= 10415421 = of® + o + of.

Xap kaupait matypan n>51 com TyprTa Xap XH1 yd4 Oyp-
Hakau coH iiurnmaucHiaH uGopar. By TeopeMaHH MaTeMaTHK
Wiauens neGornaran,

n=60, 60 =1 10 4 21 + 28 = o+ o+ o’ + of’.

k4 (k4 1) 4 (k+2)+ ...+ (k- /) KypHHHIILATH COH-
213D, ABLHH KeTMa-KeT HaTypaJl COHMAp HHEMHJHCHIAGH HOOpar
6}“'.urau COHNap TpamemHsiJu COH Aeitmagn. Bynua k=1
Gyaranna yu Oypuakau connap Xocun Oynagu. k HCTalrad
Ha'rypan con Oyaud, [ =0 Oysca, Gup KaTopra JKoiamrad
HyKTanap Xocua OVaanm;

Mucon. k=3, [=2 Gyaranga 12 =3 44+ 5 Tpane-
LHAJH CcOH XocHa Gynanu:

k=35, =0 Gyaramga Omp Karopra KOHIALIraH 5 Ta
HYKTa Xocha 6{uiaan, Gy xam Tpamemusiin con  (10- maku).

Byupail coHniapHH Tpanennsii Con

11e6 aTaJHUIHEHET  cababH yJapHHHD

® @ -0 Tpanemys WaKJAHAa KOiVIAHIHHD.
Arap Hatypai 7 COHHH TpAMELHSIH

L] (] @ @ cownap, HHFMHAUCH IUAKJMAa TacEHP-
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Nanum  conu f(n) Ounaw Genrunanca, y xomma n=1,2,3,
6, 15, 81, 105 map yuyw {(n) =1, 1, 2, 2, 4,5, 8 xocua 6y-
naui.

Bynpait t (15) =4, nemak, 15 comunm 4 xua iiyn Gunad
TPANEIHsIH COHJIAP HHFHHIHCH 1NAKIHAA HpOofanam MyMKHH:

15=7+8=4+5+46=142131415

n=p 10K Ty0 con Gyurampa f(p) =2 Gynauu. t(n) conu
7 HHHT TOK OYJyBUMJIADH COHHFA TEHI SKAHJMICHHH HCOOTJIAW
MYMKHH.

Mucounap: 1)¢(25)=3; 25 =12+ 13 =3 44 -5+
-+ 6 +7, 25 HuEr TOK GyuyBuMsap comu xam yura: 1, 5, 25.

2) t(27) =4;27=18+ 14=8+9410=243+4+

él— g 7—{— 6 -7, 27 unur ToK GysyBumsapum xam typrra: 1, 3

TYpr Gypuakan (kBampat) coHaap

Bup weura Gup xun Tawra ommG, Kyiinpari iy Onnan
KBA/IpaTiap sICaiMH3 Ba YJAPHH sicawl yuyyH KeTran Taurajiap
COHHMHM TYPT Gypuaknu commap ned araitvus (11- waka).

®9 000
@ @0@o0 o000 09
® @0 0000 o000 00
ee ©09 e@oe e 000
e o ©00 0c000 eeo008
1 4 9 16 25
11- waxam,

Typr Oypuakimi comsapum Kyfimarn ycya Ouja XaM TySiul
MYMKHH, TOK COHJIaD KeTMa-KeTJHCHHH OnHO, yd OypuaKii
COHJIADHH XOCHJI KHJIHUL YCyJi KaGH y KeTMa-KeTiiK OCTHJIAH
Gupunul TYPT OYpPUakJM COH E3Wjagy, CYHrpa OHPHHUH TYPT
Gypuakau coH OWiaH TOK COHJap KAaTOPHAATH HKKHHUH COH
AHFHHIMCH OJMHMG, TYPT Oypuakim COHMAp KATOPHra E3nmajil.
Cynrpa 2- Typr Gypuakum coH OujaH 3- TOK COH {IHFIHINCH
onuHuG, TYPT GYpuaKMi COHMAp KATOPHra E3WIan Ba XOKA30:

1,8,'8, 7, 9, 11, 13, 15, 17, =19, 521, =28, 25, ..
1, 4, 9, 16, 25, 36, 49, 64, 81, 100, 121, 144, 169, ...
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[Mynmaii Kumo, Typr Oypuakiun CoHaap KeTMa-KeT HaTypajt
COHMAp KBaJPaTIapHIAH TY3WJTAH SKAHJIMCH KYPHHHO TYPHOLH.
Kapumvra rpex Matematirh JuodanT Kyiiugard TeopemManu Gaéx
KHJITaH S]H:

Aeap 8 ma 6up xua yw Gypuakaw coxea Hamypaa 1 cORu
Kljluuaca, keaopam con xocua Oyaadu, AHU

(3)

4
80 + 1 = a3hi1y

By Teopemann ocoHruHa ucOOTJaml MYMKHH: ot yu Gyp-
UaKIH COH wz,;'_—]) ra Tenr. [lemak, Sif—_w + 1 =4k 4
-+ 4k + 1 = (2k + 1)> — xBanpaT COH.
Juodant TeopeMacHHH KyiMJar# MaKi-
Ja XaMm Kypcartmm mymxus (12- maxa).

By Teopemanan Xap KaHpuaii 7 COH-
HHHT yu Oypuakjn COH SKaHJIHTHHH
audKJam yuyn 8z -4- 1 HEHT KBajgpar
COH SKAH/HIHHH AHHKJIAL KH(OS SKAHI
KeJIHO |HKaiL.

Macanan, 8. 66 4- 1 =529 = 23%
SNGIE) 1 = Gg-;‘}il = o%). Ilemax, 66
COHH y4 Oypuak/M COH. k- ypHHIATH KBajpaT COH KerMa-
KeT k Ta 70K comiapian Tysusrad (1 mad Goumwad) reomMeTpHK
NPOrPecCHsIHMIT fIHFHHHCHAH HOOpaT:

T4 8464, +@k—)="EE=D . p—p2,

Kyitnyarn Teopema ypiumaup.

Xap xandai keadpam con ukkuma y¢ GYpPHAKAL COHHUHE
durunducudan ubopam, yaapruxe Oupw Wy Ke6adpam COH
Kadew Ypunda Ofaca, y xam y+ Gypuakaw Ccowaap Kemma-
kemauenda fuwa ypunda Gaub, UKKUHYUCU ICQ GUPUHHUIL Y4
Oypuaraw condan 0adunew yubypiarau coHOup.

= k(k—1 k(K 1
By TEOPEMaHHHT HCOOTH XaM XKyJa OCOH: (/2_2_) Ba i(—z.zi')

Nap HKKHTAa KeTMa-KeT »Kofilamrad yu Gypuaxau counap. Uly-
HUHD yYyH

12- wak.

kR(e—1) , k(1) _ KB—k+E+r_ 40
TR el 2 2

Macarau, 25 conn T§pr Gypuakau com: 25 = 10415, sibun

KeTMa-KeT WKKW yu Gypuakii COHHMHT fMFHHIHMCHIAH HOOpAT.

TeopeMaHHHr uM3Majaru TacBMpH Kyimgarmda Gymapu (13-
LIAKJI).
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lyspait ka0, Hatypan comnap: 1, 2, 3, 4,5, 6, ... ..

Yu Gypuakau connap: 1, 3, 6, 10, 15, 21, ... .
Keagpar connap: 1, 4, 9, 16, 25, 36, ... . )

Kyitugara Teopema YpHH-
JIMINP:
" Xap xandaii keadpam cor
YHURE Keadpam COHAap Kerm-
Ma Kemaueudazuw IpHUHURZ
Homepu Guaan Homepu WY
keadpam condan I ma Kar
Oyacan yu Gypuaxsu COH
uKKuAGHMACURUAE UUFUROL:
cuea mene.

By Teopemann Xam OCOH-
@ o o @ “wkOwan ncGonaum MyM-

~ KHH:
13- mak.
g,&":k{- ﬂk‘z;l) =5k - B—k =/g2,

Gyuza of’ comn k-Tpr Gypuakmi commu, k(k— 1) sca
(k—1)-yu Oypuakin comns Gearmmaiimn. DBup pakTia XaM
yu Gypuaki, XaM KBanpaT CoH 6ynapuran consiapuuur (1 zan
TAWKAPH) SHI Kuuurn 36 G6yvmG, yepman Kefimmrumapn 1229,
41616, 1413721, 48024900 Jap KaHJMrH aHHKJanrad, Bynaai
COHJIADHHHT YEKCH3 KYn SKaHjuru HeOorsianran., n yu Oypuakii
KBajpar CoH
A7+ 122" (17— 122" —2
32

dopyyaa épramuna Tonumam,
Mucon, n=2 6yuraupa

A7+ 12 V2R 4+ (17— 12 V32 —2 3
3 = 36 Gyumami.

Bew Gypuakan (newraromaa)! comaap
14- wakaga Gew Gypuaxiu cOHJap TAacBHPJIAHTAH.
Yaapuu Kyifiuaard yeys GMJIAH XOCHJ KHJIHII MYMKHH!
Som B3, - 3, 3. 3¢ 18 3, iy
1, 4 7, 10, 13, 16, 19, 22, 25 28, ...
1, 5 12, 22, 35 51, 70, 92, 117, 145,

1 [lenmazonaa — 1oHonva cy3 6yam6, Cembypuak aeran mabHonH Giti-
ARpajin.
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L

Tlentaronan coRIapra T WYIATH Y Repiaida g s
JHAHD:
1) xap waxdad Gewi O
bumma AN
TUFINSRSN2 4

DRAN AL CON I HOME L FTLE A0 i pedetid
S OUORAN AL GO A

'\‘ ....
B .\' ~ . I
' \‘ @ * q\ I
5 @ w ¥
3 @ . 4
- ~
Y

i Oent OypuUaKim comig G
DHIL XOCIVL IO gyl iz 4

o 1 8K —3k _ K3k —1)
2 ="z

VuilHuH YpuHgarH 5 G

& = 3——(;"32_ L= 12; ¢ =3-£3-a=

2) xap xawndati Geur Gypuaxaw CoH Xyddu
Y4 Oypuakau con Guaanw yndaw oaduHew U
“YaKAu con UKKUZAAHMACUHUH2 ﬂuruuéucuca meRas

5 3 p(k—1 k(k—1) 5
o) = of + 262, =’_'_(_k2_) +2_(T.‘— = X8

Mucon of=15-+2-10=235. [evar, 3
Gew Gypuakau con 5- ypummarn yu Oypuarmt o=
4- Ypurparn 3 Gypuakan con 10 HHHD HKKHJIQEM
FHHIHCHAaH nGopar.

. 3) Gew Gypuariu coRHuHE YUAQNSARW Y3 Oyowdsinn ot
oup, AR

e — 3 (ke — 1) 9
3.0‘(‘5)=3{e_(_3_e2_1)='1/\_(/~n : LS

By con (3k— 1)-yu Gypuakan conpup.



Mucoun. 22 conn 4- ypuupars Geiu OYpuakad COH, YHHHT
yunanmacy sca 11- Ypunnaru yu Gypuakan con: 22-3=66 =of} -

By reopemaman Gew Gypuaknu cowsapruur 3, 4, 8, 9 pa-
Kamnap OW/IaH Tyramvac/ur Ke/MO uMKaid, YyHKH akc Xoaja
TErHWIH yu Oypuakau comsap 9, 2, 4, 7 pakamaap Ouiad Ty-
raran Oyviap Suu; JlekMH Xeu KaHjail y4 Oypualxi COH OXH-
paga 9, 2, 4, 7 pakamnapu Hyx;

4) xap xandaid Gew 6ypuariu COR Ysurune mapmub HO-
Mepu keadpamu 6uiran yroaw ordunew Ypundaew y4 Oypuar-
AU COHHUHE UuFunducuea mene:

5) L goy kR(e—1) 2% K—k 32—k _ k@Bk—1)
of == = Soep—s

Mucoun Bew Gypuakmi connap xaropuna 8- ypunia xoii-
nauran: 92 = 82 - 28 = 64 - 28 = 92, Gymgma 28 cown 7-
ypunparn yu Gypuaksu couamup. Bem Gypuakii COHJIApHH KY-
HHJard ycya GHIAH XaM XOCHJ KHJMI MyMKHH:

142.2=5 1 2 3 4 5 | 6
14243.3=12 — ]
14+24+3-+44.4=22 1 9 3 4 5 6
142+4+3+44+45.5=35 |___ |
142+43+44546-6=61 1 9 3 4 5 | 6
Ba XOKaso.

Yrayman 14243+ 4+ ... (e — 1) +hoh=EE =
= o) — Gew Gypuaxsn COHAHP.

Bein Gypuak/u COHJiap aifpM ajiauTHB (HHFHIH) Macasia-
JIapHH XaJsl STHIZA MYXHM pOilb yitnaiind. Bupop marypaa n
COHHH Xap XHJ KYLIHIyBYHIApAAaH HO0paT Oyarad Harypas
COHJAp HHFHHAMCH KypuHmuiaa Oup Hewa Xua udoganaw
MYMKHH.

Macanau, 17 =2+4+5-+6 Ba 17 =446 +7.
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VnapHunr OupH KyGhT COHJArH Xap XHI KYHayBuHiap
finFuEancHad (4 Ta), HKKHHYHCH 3Ca TOK COHZard (3 Ta) xap
XHJ KYIUHJAYBUMJIap HHFHHAUCHAAH HOOpaT.

Bepuiran Hatypanl n COHHH Ky(T Ba TOK COHAArH Xap XHi
KYIunyyBuMaap WHFHHANCH IUAKJIHZAa TypJamuya ndozajam MyM-
KHH:

T=146=2+4+5=3+4,
T=1+2+4.

Bynpail 7 COMHHM HKKNTA Xap XHJ KYIUHJIYBYHHHHT fHFHHIHCH
wakmiza 3 Xua udomanaur MyMKHH SKaHH, JEKHH 3 gaH op-
THK Xap XWJl KYWHIyBuMIap wakauaa ndoxalam MyMKHE 9Mac-
JHCH KYpHHAAH. Depusiran Hatypas n COHHM Mab/JyM COHAArH
Xap xwil KYWHJIYBYMJADHHHT [IHFHHIMCH IUAKIHAA HeYa XHJ
upoananHil  COUHM YHHHT TAaCBHpJaHHW COHH Jeiiu-
Jany. 5

Mucon. 7 HHHP HKKHTA Xap XWJ KYWHIyBUMJAp IUak-
JHMa TACBHPJAHHIL COHM 3 Ta TeHT. YHHHT yuTa Xap XHJ KY-
UITYBUIIAD 1LAKJHAA  TACBHPJAHHM COHH 1 Ta TeHT; yunaH
OpPTHI COHMATH Xap XWJ KYIIHJIYBUMJIAD WAKJHAA TacBHPJa-
HH conun sca 0 ra TEHT.

Bepuiran n CoHMHN Mabuym COHAAarH \ap XHJT  KYLIHIYB-
tmuap laryujga Heua Xua n(bouanam MYMKHHJIHTH  XakHja
yuiby Teopema (ﬂcmannp -ilyiep TeopeMacH) M:BXKYJ:

JL"
Azap n + Gyﬂca aoHw n Oew Gypuakauw COH 6Ya-

maca, yHu xap xua scypm ea mor condasw KfnAYGUUIAD
wakda maceupaanuul conu oup xua 6yradu.
Avap n=E=F  rum Gem 6y 6y >
5 w Gypuaksan coH Gyica, I0KO
pHAa AlTHITaH MabHOAATH TACBHPJAHHUI COHM ‘OpacHparu
aimpma (—1)* ra Tenr.

1) n =9 —nenTaronan cod smac.
=1+48=247=3+6=4-5,
9=1+42+46=1-+345=2+3+4.

2) n= _3’;" na k=3 ne6 oncak, n= 12— Geul Gyp-

YaKJIH COH xocu.n Gyaanu,
12=1+411=2410=349=4+4+8=05+7=1424445=
1+2+4+3-+6.

7 AxolnG conaap onamuza 87
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[ynnat Kuiu6, 12 coHH 3KydT JOHA Xap XWI KYUIMIYB-
ypIap LWAKIHAA 7 XHA YCyJa TacBHPJIAHAH:
12=14249=14+34+8=1+4+44+7=1+5+6=

=92+434+7=2+4+4+6=3+4+4+5.
Jlemax, 12 COHMHM Xap XHJl TOK JIOHA KYIUHJyBUMJAp [HFHH-
[WCH LIAKJHLA TACBHpJTAHHII COHH 8 ra Temr (12 nuHr yau xam
xucobnanagn), 7—8 =—1 =(—1)%
OatH GypyakaH COHAAp

VYnap GMp XHi TaHTanapiaH KyHWHmard ycynaa TysHuamd
(14- a mwakn):

Outi GypuaksH COHNIAPHH KYHHJArH YCysija Xam Ty3HII

MYMKHH:
(1) 4,4, 4, 4, 4, 4, 4 4, ..

(2) 1,5, 9, 13, 17, 21, 25 25, ...
(3) Onru Gypuaxau connap 1, 6, 15, 28, 45, 66, 91 91, .
Mucon. 45 =17 4 28.

7 6’ 15
14- o wakim.

z Oati GypuakyM COHNap TYFPHCHAA KYHHIAarH Teopemanap
Y PHHIHIHD:

1) xap randai oamu 6ypuaKau COH YHUHE mapmub Ho-
iJuepu 6usran wy womepdaw | ma Kasm ypunoa owolrauear
Yyu Obyptakau COHHUHZ  mIpmAAHMACUHUHE durunducuza
meraoup.

Arap %-ypuHpa woiinamran  ontH GypuakaH COHHH o Gu-
naH Gejarusacak,

o = k4. ("—2*')" —op—p=Fk(2k—1)
Gynanu.
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ByHna (O _2 k)k

yu 6ypuakin conmxp
Mucom of =344 == —~

HHHT KuiMaTH (k— 1)-ypuBza >KoOHJALIraHn

36D _3@2.3—1)=15,

o =4}4. 4(4 =y (2-4—1)=28 Ba X0Ka3o;

2) xap xandad osmu 5ypqarc/1u con wy Homepau Y4 GYp-
HaKALL COH OuAan YHOAH 040uHew Y 6ypf(atmu COH Y4naH-
Macurune durunducuea mene:

cf’=—-—"<k2+ Dy g E—Dk_ k(ge—1).

Mucoua. 28+3 215

Bynna 91 ermmm ypmma JKOMJIalrad  oATH  GypyakJin
COH XyAnu ury VpuHza »oiamran yu Gypuaknn co (28)
GHIaH yHAAH ONAMHTH y4 Gypuakjn coH. (21) HMHI yujaHMacH-
HHHT J{HFMHAHCHZAH HOOpAT;

3) yu Gypuakaw conaap Kamopudazu 6apta mox Ypunoaau
coraap oamu Gypuaxau CONAGPAUp, SHHH

o — (2k—l)(2k— L+ D_poh—1),

OyHza
2k —1)(2%k—1+1)
=

(2k — 1) —ToK ypuHpa oinawran yu Gypuakaw COHHH Gen-
THJIAIiIH,
Yu Gypuakau cowmap: - 1, 3, 6, 10, 15, 21, 28,
Onti Oypuaknu connap: 1, 6, 15, 2

n Gypyakam cOHjap
IOKopuaa kypuG unkmiran of, of, of, of conmapnt
XOCHJl KHIMHHMIUMAAH (oiifananub, ymyMan n OypuakiH ol
COHJIAPHH XOCH/I KHIHII METOXHHH AHHKJAI MYMKHH.

Xap xaupaii &y ypunza JKoinamran n GypyaksH COH OH-
puHuH Xanu 1 ra Ba aifupmacu (n — 2) ra TeHr 6ynrau k Ta
Xa[JapiaH TysHiraH apH(MEeTHK IPOrpecCHsIHMHT HHFHHIHCHASH
H6opar:

ol = 14 (n— 1)+ (2n—3)+ (3n—"5) ... +[1+(n—2) (k-— 1)] =
= 1414 (n—2)(k — l)k = (n—2) k2 —(n— A4k
2 2 °




BY ¢opmynann GupuHUH Mapra GnsmuEr spamuspan Il acp on-
JHH aIeKCaHAPHSIHK MaTeMaTHK [MmcHKi Kypcarrad 9.
& _ (5—2)k--2-(5—4)/< =3k-;k o ]

Mucoan. ¢

GaKJi¥ COH.
. YmymaH, n Oypyakin COHNAp yuyH Kyidujard Teopemanap
YPHHANAUD:

1) xap rawdai n 6ypuarkau cow wy coxrusne mapmub HO-
Mepu Ouian ywoaw Gumma Kam Hosepauw Ypunoa oicounaul-
2an Y4 Gypuakau Cormune (n— 2) macunune durunducudas
ubopam: -

UL")=k+ k(k—l)(n_Z) = (11—?)/:’1—(:1—4)12‘

2 2

Mucon. of?=3+43(6—2) =15 xaxukaran xam 3-
onty Gypuyaknu coH 15 amp;

2) xap kandaii n 6ypaxaw COR Ly HoMepau Y4 OYpHaKAL
CoH Ouran Yndaw o0adunda acoirawean yiOypiaKau COHRRUNE
(n—38) macunune durunducuea mene.

Mucon. of =15 10(5—3) = 15 -+ 20 = 35.

15 conu Gemmnun Vpunparu yu Gypuakmu con, 10 COHH
5ca TYPTHHUM YpHHIaru yu Gypuakmm coH, 35 3ca 5- ypunjard
Gew Oypuaknu conmup. Kynm Gypuaknm commapra aoup KYyiH-
Jard XKajBajHH XucoGnal GujiaH KenTHpHO yHKApHLL MYMKHH.

L 203 | 4506 7 8 o0 | 10
Yu Gypuakat N -
COHJIAp 13610 15|21 28 36 45 55
Typr Gypuakin
connap 1|14|9|16|25 |36 40| 64| 81| 100
Bew Gypuakau )
comnap 1|56 |12 22| 35 | 51 70 92 | 117 | 45
Oati Cypuak-
JiH consap 16| 15| 28| 45 | 66 91 120 | 153 | 190
Etm# Gypuaxnu
COHAp L[ 7] 16| 34 55 | 81 112 | 148 | 189 | 235

Cakkna  Gyp-
YaK/li COHJIAp

>

21 40’ 65 | 96 133 17(5’ 225 | 280
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JKadsaarunz dasomu

1({2|3|4|5| 6| 7] 8 | 9| 10

Tyxxus Gyp-

yakan conaap [ || 9 | 24| 46| 75| 111 154 | 204 | 261 [ 325

Yu Gypuakan

couviap 1| 10 27! 52| &¢| 126 | 175 | 232 | 297 [ 370
I

2, 3, 4,5, 6,7 8, 9, 10 ycrysparu coHsap Moc paBHUIAA
aiiupmacu 3, 6, 10, 15, 21, 26, 36, 45 umapra TeHr Gyuran
apuMeTHK nporpeccusiiaH uoopar.

[peusisnunr [epas maxpupa TYFWIraH Ba 3PaMH3HHHT
100- fiunaapuna  swaran  Hukomax — jeran  MaTeMaTHKHHHT
«Apu(meTnkara KHpuul» JeraH KuToOMza y4 Oypuakiu Ba
NHpaMHJAJ COHJNAp Xakuia cya ioputHaran. JKyna anug Gyu-
Marad MabJaymoTaiapra acocaH kyn Oypuakid Conjap Ouiad
GH3HHHT SpamMu3jian 2 acp OJAMH flaraH MaTeMaTHKJap Luy-
FyJjuianrannap.  Aiipuv  Mabaymorsiapra Kaparanpa Ilncarop
MaktaOupa (GusHHHI spamnszad V acp oajuH) Kym Gypuakin
COHMAp GMaaH IIYFYJJIAHTARJIAp.

Durypamt (kyn Gypuak/u) COHJAp TapHXHil MKHXaTAaH Karra
axamusiTra rajup, 4yHku ynap 6unaH Pepma TOMOHMZAH aif-
THATaH Ba Oupuhun mapra 1815 jimnpa ¢panuny3 matemaTHry
Kouni tomonnaan HeGoT KWIMHPAH KyiiMaard ajjHTMB MacaJa-
Jap COFJIKAMp.

XN4p KaHjaii Hatypanm m con 3 €kM yHAaH KaM yu Gyp-
YAKJIH COHJIAp HHMFHHAMCHpAH, TYPT €KH YHJaH Kam TypT Gyp-
YAKIM COHNIApD Ba yMyMaH n 6KM YHAAH KaM n GYpuakJiH COH-
siap [HrHHAucHaan nGopar.

Mucon, m =20 6yacun;

20 = 10 +4 10 — uxkura yu OypuyaKkau COHJAD HHFUHIHCH,

20 = 16 + 4 —ukknTa TYPT OypuaK/JH COHNIAp HHFHHJIHCH,

20 =12+45+41+41- 1 —Gewra Gew Gypuakiau COHJAp
HHFHHJHCH,

20 =6--6 46 + | 4 1 —0ewra onrs GypuakJ¥ cOH/IEp
HHPHHMCH,

20 =16 +1 414 14 1 — Gewra erTH Gypuaki cOHAp
THFHHIICH,

20 =8 + 8+ 1 - 1 4 1 —Gerura cakKus Gypuak/iu COHJAp
HUFHHHCH,
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20 =9 4+ 9 4 1 4+/1 —1yprra TYKKH3 OypuakJu COHNAP
HHFUHHUCH,

20 = 10 + 10 —uxkura yH OypuakJH COHJIAp HUFHHJHCH-
JaH Hoopar.

Mupamunan cosnap

Yuta Gup xun mapnapaan yubypuak Tysamus. By yuOyp-
QaKHHHT ycTHra 6 Ta Xyjuu IIyHpadl mapsiapiaH stia yuOypuak
Ty3aMu3. YHHHT YCTHra 3 Ta LIyHJaii luapiapian yuOypuaKk
fCallMH3 Ba SHT YCTKH yuOypuak yctura 1 Ta wap KysMH3.
Harmxaga éxmapn yubypuaknapgan uGopar Guras yu OYp-
YaKJH MHPAaMHAA XOCHJ GYanajyu.

Illysnait kuinG, Gy mupammga yu Gypuakma 10, 6, 3, 1
coHJapiad Tysunagu (15- mwakim).

15- wak. 10

[lysra yxmam nupamujanaphu (TeTpasppJiaphu) HCTaarad
yubypyaK yCTHAA sicall MyMKHH. By yu6ypuakyiapAars wmapiap
. coHd yu OypuakJu coHNappaH uGopaTgup. Xap OMp MHIpaMH-
Jl@HH XOCHJI KHJIMII yYyH KeTraH [uapjap COHHra THpaMIli-
najg yu OypuyakJH COHJap Aeidnnaau.

Harypan connap: 1, 2, 8, 4, 5 6, 7, 8 9, 10,
Yu 6ypuakyn

CORJNAp: 1, 3, 6, 10, 15, 21, 28, 36, 45, &5, ...
IMupamupan (ter-

paspan)  yd

OypuUaKJ/H COH-

Jnap: 1, 4, 10, 20, 35, £6, 84, 120, 165, 220, ...
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Xap kaupait mmpaMuian yd4 Jypuakiu COH OJITHIAHMACH-
HHHD OMPHHUMCH LIy MHPAaMHAA] COHHHHI HOMePHHH Kypcara-
IWraH 3 Ta KeTMa-KeT HaTypaJ COHJIADHHHT KynaiTMacHAaH
uoopar. -

Mucoannap. 1) 6.10 =3-4.5, Gyuga 10 conn 3- ypHH-
Jiari MHPaMKAaN COHHH KypcaTaiH.

2) 6-35 =5.6-7, Gynga 35 coHu 5- ypuHAArH mHpaMHAAN
COHHH KYpcaTajH. "

Wlynpaii KuiuG, arap nupamugani yd Gypuakin COHHH of

Gunan Genrmnacak, 0 = LEX 1)(" +2)  oganmrn anugna-
Hagu. Kyitnparu TeHramksiap ypHH.ﬂHAHp.
o —of,
09 = ¢ + of,
o = o'+ o 4 of?,
(3)._ 0(3)_{_ 053)+ 0(3)+ ._'_. ;3;.
Mucoun, .
0 = o o+ 0P+ o =1 +3 4 6 + 10 =20.

Bup BakTaa Xam yu Gypuyakyu COH, Xam yu Gypuyak/u I[H-
PAMILLAL COH GYJiraH COHJIADHHHT (hakar § TacH MaBKyx Je-
Tal THMOTe3aHH wmartemMaTMk Ockart kypearram: 1, 10, 120,
1540 Ba 7140.

(3)= 0:3) — ], (3) 1540
o= 0P = 10, o‘?l, = ‘3’— 7140.
ois = 0§ = 120,

TMipamnzan coHnap HYHAA KBajpAT/H COH/Ap KAHYA, JeraH
cason kyitwaran spu. Jlok jeran Maremardk, GyHjail mapa-
MHJal COHJIapaH q)ax\a'r 3 TacH MaBXYMHpP, [J€raH THIO-
Tesann  aiitu6, yaap 00=1=1% 0 =4 =92, o — 1407
SKAHJMTHHH KYypcaTrad sau. By rumoresann 1918 ﬂmw.a Bar-
COH _jieran matemaTnx HCOOTVIanu.

Vlcranran ukkurach y3apo Ty6 GysiraH ueKcus Kym mupa- .
Mujan (Terpasjan) C€o Jiap KeTva-KeTVIMTH MAaBXKY[L SKAHJHIHe .
Hi HCOOTJIAll MYMKHH.

053) =1 0(23) =4 0;3) = 35; eﬁ)= 969, .
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1, 4, 35, 969, ... 6y KeTMa-KeTIHKHHHI HCTa/JraH HKKH
Xagu y3apo TyOAup. 6,23)—]- 1 Ty6 consapgaH uGopaT Gyuaran
TeTpasfan COHJAp:

P+ 1=141=2,
0+ 1=4+1=5,
8"+ 1=10+1=11

IOxopuaaruaex, nupampzan CoHJapHu (axaT yu Oypuak/d
COHJIap aCoCHAAarWHa smac, Ganku KBaapar, Oemr OypuakiH,
oiaTH OypuakiH Ba X0Xa30 COHJApP Aacociaphia Xam TysHIl
MyMmeuH, Harmmkaga xeagpar, Gewr Gypuakai, oaTi OypuakiH
Ba X0Ka30 NMMPaMMAaJ COHJAp XOcHa Oynaai.

1) Xap Kangail Keagpar nupamujan CoH yuwa YpHHIA Y4
GYpuak/H NHpaMuAan COH GMJAH YHAAH OJJAMHTH yu OypyaKiIH
NMHPaMUJA/l COHHHHT HHFHHIHCHIAH HOOpaT:

. NEL D (b . = 1
92=k(k+l()i(k+z) I 1)g(k+1>=k(/e+1é(zk+,[

Wlynpaii knm6, 1, 5, 14, 30, 55, ... TyprT GypuaxJt mipa-
MHJIaJ COHJIApHP.
2) Bew Gypuakmi mmpammpan comnap 1, 6, 18, 40, 75,

... 66, 0P = %/z2 (k4 1) 6ynanu.
3) Ontu Gypuakau mnupamupan comnap 1, 7, 22, 50, 95,
... 6ym6, 0% — El n(n 4+ 1)(dn —1) 6¥naun.

4) Bup BakTia xam yu Gypuakam con xamjia Kpaipar mi-
Pamuian COHHMHT ywiaHMacH OyJran COHJapHHHI (akaT HKKH-
TaCH MaBKyJ.

0(23) 23 3-6{4), 3=3-1;
of” = 3.0%", 15 = 3.5.

Ymyman f-tapru6an [ GypuaKiIH NHpaMHAAJ COH Yimia TapTHO.IH
Y4 Gypuakii mupaMupasi coH GHiaH yHZaH ONAMHTH yu Oyp-
YaKJH NHpamuaan coHHHAr ([ —3) ra KynailTMACHHHHT HMFIH-
JUHCHTa TeHTHD, SBHH

. 0 =0 4 02, .+ —3)
€KH

(I k(k+1)k+ 2 —
o — “Lé( +2 | @ DEEED 1)
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Mucon. [ =5 6Gyirania
0(5)__/:(k—i—l)(k-{—ﬂ__*_?(fe—l)k(k—i-l)=/e"’(k-i—l)
TR 6 6 6

HH XOCHII KH/IAMH3. [upavugan counap xakuaa CepruHHCKHE-

HUHT Kyilijary TeopeManap MaBiKyA:
1) Hkxu Hamypaa cod rceadpam/mpuﬂuua dururducudan

ubopam 6yrean nupamudan CoHAap “eKcus Kyn.

Mucoa. 10=12432=0f", 20 =2* 4 42 =6

2) Hixu nupamudar cow uuruﬂaucuaaﬂ ubopam Oyrzan
Keadpan CoHAap HeKcu3 Kyn.

Mucon 1435 =0+ 0=36 =6*=of’

3) Hrku nupamudar con Udururoucudar u60pam 6y/raau
myb conaaprure hakam yumacu Magcyo.

Mucou.
p=2=00400=1+1 p=5=00+0"=1+4

pe=11=0040= 1+ 10.

4) Yuma xap xus nupamudaa conaapdar ubopam 6yrean
Y xadau apupmemuk npoepeccusaap “eKkcus Kyn.
; Mucoa. 20, 120, 220 yu xaauu apu()METHK MPOrpeccHs,
YR

0" =20, 69= 120, 0f)= 220.

CEXPJIM KBAJIPATJIAP

1640 iiwvmunr anpess oiinpa IT. Pepma Mepcennra 1060p-
ray xarija gyigarngapan  ésrad oau. «Men  apudmernkana
COXPAH KBaApaTJADAEK akoiinG COHyIapHH GHAMaiiMamy.

Cexpan (varuk) kpagpariap 1e0 n Ta fijy Ba n Ta yCTyH-
jan ubopar 6y.mb, reTma-KeT MKOHJalraH HaTypaJsl COHJapiaH
TYSHATdH wysaaii KBajpartra alTHNAAMKH, YHIa XamMma iyJsnap,
VCTYHJap Ba acocHil jauaronajuiapia 3Koiljiamray COHJIADHMHFP
tennauen Gup-6upura tenr 6yiaan. Cexpian KBappartaap Ous-
nunr spamnsgan 400 —300 fun onpun XuToiiaa Mabaym GyJ-
gau Aur Kaaumrn XuToil cexpaM KBaapaTH ;gymw,dru aKJaa

yarau:

By cexpau KBajgpatia Xamma HHFHHIH-
4 ‘ 9 2 aap 15 ra tenr. KefiMHyanuk cexpiiu

KBajpaT 3paMH3HMBT 1 acpupa Xunjuc-
TOHAA naiino Oyirau.




Bysna xamma HMFHHAHNAP 34 ra
L I R 4 TeHT. ;

8 11 10 5

13 2 3 16

fi-
EBponana cexpmu kBajpariap XV acpHHHT GOmMa_P“ﬂa 22;_
10 6yaran. IOKopuza KenTHpHITaH 4- TAPTHOMM CeXpJH o
APAaTHHHT yMyMHii XOCCACHJaH TalKapH, siHA a¥KoiuG xocca v
6op:

.1) KBagpar yunapuparn paxamyiapHuEC HHFMHAHCH XaM
34 ra Temr:

1444134 16 = 34.

2) Keagpar yunapuparu knunk kBagpatnap’ Ba YI?T?_%‘” "
KHUHK KBajpaTiaru pakamyiap HHFMHAHCH xam 34 ra TeHr:
1+14 +1247=154+44+64+9=6+11413+4=

=10+5-+3416=7+6+11+10=34

3) Mkku werku iijunap (yerymmap) marm Ba HKKH YpTasd

) {{HFHH-
TH iymnap (ycTyuyiap) pard COMNIap KBampaT/iapHHHHT il
JUMCH OHp-GupHra Tewr:

14 1424 15%4 42 132 921 324 16%= 438,
1284 TP 624 90 8% 424 10°+ 5°= 310.

e Ta
n-TapTHONM  ceXpan  KpajpaTaa  n Ta {ija ‘Ba qnéou.l
YCTYH MaBxyanup. Byupait keagparsiappa iy, yCTyH B

5 1 2 3KaH-
AMarOHaNNApAri COHMAPHHHT AHFHHAHCH - n {n*+ 1) K

JIMTHHH ncéomam "MYMKHH. 9-{ r
c 1) 24+7+6=9+

5 y Mucoananap 12*_5—_*}-—1=4_’_3+
+8=2—i—9+4=

T =7+5-+3=

9 5 1 =6+ 1+8=

e =2+55-}681=5
=4 0D =195

10K i 35re

2
106



2) Bynza %n(n’-}- = —;-4 (4*+ 12 6 “ 2
- 1) = 34 ra TeHrgup.

13 3 2 1€

Bawsu Gup Kyummua Xoccanapra sra Gyuran CexpJjH KBaipar-
Jap Xam MaBKyanup. Macasan, 64 karakja HOOpaT LIyHAAM
Cexp/i KBajipaT MaBXyIKH, YHH TyprTa TeHr GYyJsakJapra 6yi-
TaHja siHa 4 Ta CeXpJH KBajipaT XocHJ Gynaju.

Karra cexpsu KBanpataa —é— n(n?+1)= —; 8(8*+1)=4X%

X 65 = 260 ra, kuunkiapaa sca %n(n2+ 1) =130 ra Tenr. '

15644 imap matematnk  IltugensT uernpgaru Xamma Ksa-
Aparnapun Tamarasaa 13 gan 37 raua OyuaraH COHJIapAaH
Ty3uiran 25 XOHalH CexXpJH KBajpaT, SIHA YHHHT YeTHAarH
KBajipaT/apHil Tamiarasaa 21 nan 29 raua 6yarad COHJapAaH
Ty3HaraH 9 XoHa/ul CexpJ KBajpar Xocus GyJaugurad 49 Karak-
JIi_CexpJi KBajpar sicaid. BUpHHuUN KBajpar yuyH HHEHHIHJIAD

175 ra, ukxkuHuncn yuyn sca 125 ra Ba yuMHUH KBajpaT
YuyH 75 ra Tesr.

1

@

60'63 9'55 54 | 12

59 | 64 2[5 52 | 14 | 15 | 49

62 57| 7 4|lG 50 | 51| 13

8 3|Gl 58| 28|11 10] 56

4

19]22 43 | 39 | 20 | 33 [ 40

46 | 24 l 17 I 18 [ 28 | 34 | 30| 27
20| 42| 47| 21 | 38 35 | a1 | 26
2| 45|44 | 18] 25 32[35 a7
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40[1!2 s | e 41|45

3 | a 13 4 | 32 | 8 12
3 | a0 | 2 | 2 1

43 33 27 25

»n
o
n
o

2 | 34 a4
5 | 15 | a7 | s 18 19 | 45
4 | 4o \ 48 | 47 8 | o 10
- l ;9 bt Bapua sneventsiapi Ty0 connapian
239 |3z | 479 zzl;g(a;uf)ynran Cexp/I KBajapariap XaM
|l l o Muruagunap 1077 ra Teur:
m TEHT, Hurnupunap 2792 ra 'rem‘_:'
17 | 817 | 307 67 23’ 1959 | 1217 | 208
07 | 17 | w07 | ez a7 | 63 | ;m_]_io‘i
127 | om7 | 957 | 137 449 | 743 | 1013 I_IS‘U_
37 | 47 a | s 1373 | 197 | 179 | 1108

TyG coinappan tysuaran wympait TYKKHS SJeMEHTIIl CeXP-
JH KBANDAT MABXYJKH, y.JJADHHHT 3JEMeHTJapH, GupHHuil Naan
@y =199 ra Ba aijupmaci d = 210 ra Tenr Ofvirai apupMeTHK
TIPOTPECCHSTHH TALIKHI KA.

—

I 829 | 1879 | 409

619 | 1030 | 1450 | Bympa rermmm imruppunap 3117 Ta
—— | Tenr.

1669 | 199 | 1949

Coger marematuri B. A, TonyGes aGcoMmoT KuiiMati TyG COH-
JdPAAN MOopar Gyuiran connapian TyswraH Kyiiiara cexpis
KBaJipaTJiapHA- Tyaran:

Ternmm HHFHHHAap S = 15 ra TeHr.
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= 53 —31 47 101 —103 | —37
—19 5 29 —79 —43 41 89
41 —A43 17 59 23 —13 '—G 1
—19 —73 83 17

Kyiingarn axkpaTuiran HIFHHAHIAp S = 8 ra TeHr:

47+ 17 + (— 37) + (— 19) = 101 4 (— 103) 4 (— 73) +
+ 83 = (—43) + 41 +23 4 (— 13) = (— 79) + 89 - 59 +
+ (—61) =8.

Xamma aneventaapi TyO coHaapiaH uoopar Gyymd, apud-
METHK MPOTpecCHsiHH TAIIKHI KHJYBYH TYDTHHUM TapTHOMH
cexp/m KBajpaT MaBXKyAMH, AEraH caBoa Kyiuaran spu. By
C BO/ra KaBoO® TOMHII y4yH XaMMa SJeMeHTJapu TyO COHJap-
aan ubopar Oyaran 16 Xamam nporpeccusi TysHII Kepak 3S1H.
15 sneven TyO coH GYnMO, GMTTa 3JeMeHTH Mypakkad coH 6§
ran wyHjaii TYPTHEW TAapTHOMM CeXPAH KBajpaT Ty3HJCaH S1H.

1969 fmaga AKII maremarurn C. C. Pyt xamma sjeMeHT-
Japi Ty0 comgappan uéopar OVaud, OupuHun XagH Q =
=929236 133941 ra Ba aiiupvacu 3ca d = 223 092 870 ra TeHr
6yaran 16 xamuu apudMeTHK nporpeccHst Tysim. ¥ JapiaH Ty-
3uiral Ccexpai KBajpar Kyiujaruvanip:

|
2236 133 941 ‘ 5 359 434 121 5136 341 251 2908 412 551
4690 155511 | 335! 598291 l 3574 691 161 4 020 876 901

3797 784 031 4243 969 771 \ 4167 062 641 \ 3 128 505 421

4913 284 381 2682 319681 2 459 226 811 \ 5 582 526 991

Byuza iinennaunap 15 637 321 864 ra tenr.

[llynpaii runoresa MaBxy I

Xap kaujait Harypan n >3 cou yuyH n* Ta Xap Xuwa TyO
COHnap/ial TY3WITaH CeXpJiM KBajparjap YeKcus Kym.
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Arap 1 um xam 1y6 coH e XucoGnanca, GupuHuncH 3°
Ta Ty6 coHzapnau Ty3HiraH (y mwyHpai TapTuOMH TyO COH/ap-
AaH HOOpaT GYJIraH CeXpJH KBAIPATIADHHHT SHT KHUHK SJIEMEHT-
JAPHIAHIUD), MKKHHYHCH 5ca 12% KeTMa-KeT TyG COHJiapiaH
TysHAraH (2 1y6 con Ypuura 1 kaGyn KHJMHTaH) HKKHTA
CEXDIH KBazpar xocwa Oysagd. ByHpalh cexpnu KBajpaTHH

1913 #imnna Mancu Ty3raH.

67 | 1| 43

13 | a3 61 Ternum fuFrsgunap 111 ra. TeHr.

3 | 73 7

1 823;809 811]797 19[ 29| 313 31| 23‘__37
80| 8o 79 | 641 | 631 619|703 617 | 53 43_7_39
97 | 227 | 103 | 107 | 193 | 857 719‘727|607 139 757_38_1
EEE 197 | 109 | 113 563[4791173 761 | 587 | 157
367 | 979 | 521 | 0w | o 467 | 257 | 263 269‘ 167 Gm‘ |
349 | a0 353 | 647 | 389 331\317|311 409{307 293 _4_49
503 | 523 | 233 | 337 | 547 | 397 421| 17 | 401 | 271 | 431 ﬁa'
299 | 491 Em 461 | 251 443!463 137 | 439 457._%3
QET 541 | 347 191|181 569 577,571 _123__5‘93
ET"E 239 | 691 | 701 | 127 | 131 179,613 277 I_lsl
59 | 673 | 677 | coa n| oer| e 47[ 59|“3_7ff‘_4_1
IE‘ST 5| 13 11787 769" 7731‘“9 1491751

Terumny ﬁﬂmu.nap 4514 ra TeHr.
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Marevatuk @penuki  4- TapTHONH Xap XHJ CEXpaHM Kpa-
JpaTHapHHHr conn 880 Ta SKAHIHTHHH KYPCATraH SJU. Keiinn-
yajiuk Oy Teopema ucOoruangd. 1 jmau 25 raua 6y’nraH COH-
JapiaH TY3WIHILM MyMKHH O¥uiran GelHud TapTHONH COHJIN
KBAaZDATJIADHUHT XaMMmacH 25! HH TalIKWJ KHIaJd. y{lapunﬂr
GHMp KHCMH CeXpyiM Ba HKKHHYH OHp KHCMH cexpad Ojuivaran
KBaJipaTyiapyup. .

25| coMsIM KBajpaTiiapHH 3JEKTPOH xucobuiai MatHHanapi
épramuna Tysum yuyn kerapurad BakT 2,95- 10% cexynn €Kit
4,92.10* wmunyt, éxkm 8,20.10'° coar, éxu 34- 101 KyH, ékn
9,35. 10" fiunra rtemrymrs Xucoomamrad, By (9,35-10™ i)
9000 mmmmapy ifwinaH OpTHK BAKTIHP. »

Ulynpait keagpatnap xam Oopkw, yuapia xamma iiyuuiap,
YCTYHJIap Ba acocHii JHAarOHAJIApAA MKOMJIALIraH COHJAPHHHT
HHFUHJCHIHHA 5Mac, CHHMK JMArOHAn.ap fed artairas iiyHa-
JIMIIADAATH COHJIAp HHFMHAHIAPH XaMm Oup-Oupura Tenr OY-
Jaju.

Byunaii kBagpamiap «maiiTons €Kku NaHMAarHK KBajpatiap
Aed aranran. ®panys maremarurn JI. Jlemep cexpsiu Ba na-
MArHK KBajpaT/iapHH MyCTaKWJ Ty3HII HYJJIapHHH Kypcartran
5. Bus kyiinarn 16- wakana CHREK quaronajyiapHuHT JKofina-
WHIIHAN KYPCATaMH3 BA NaHMArHK KBa[paTra MHCOJ KeJATHPAMHS.

CHHHIQ JAMaronaJap:

{Aa Ba a,A, [ Bb sa bB,
Ae B A | ayb Ba bB Ll 8|15 | 17 | 2
{ Ce ma ¢,C,
aC, sa Ca,. 20 22 4 6 13
a_b ¢ N :
\ i SRl ] 18 | 25 2
A £ A,
B N N B8, 23 5 7| 14| 16
N N\
NN
4 = e, 12 | 19 | 21| 3| 10
AN
a b o

16- mai.r.

Yur ToMonna KenmHpuiran nmasMaruK KBaapaTAa nAHMATHK
KBajpar yuyH TerHiwii Gysrau imenngmiap 20 ta G6yaud, yaap-
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Jlai 8 TacH CHHHMK AHaroHa;iiapaaH uéopar; OyHZail fHFHHIM/IAD
65 ra TeHr, 6u3 CHHHK AMArOHAMADPKATH HHFHHAWJADHH Kjpca-
T GHIaH yerapanaHaMus;
I419+7+4+251-18=65 24+ 20+ 11+ 743 =65,
2084214 144+-2=65 174 13+9 45+ 21 = 65,
9422+ 154+3+16=65 15+ 6 + 2 423 4 19 = 65,
23+ 11 +44+ 17410 =65, 8 44+ 25+ 16 + 12 = 65,
Xavma fiy/ap, yCTyHnap Ba acocHii AHArOHA/IApHA yKOjamiras
SMIeMEHTVIapHMHT KymnafiTMacH ysrapMac COHra TeHr G6yuJraH
CexXpJH KBafpar/ap XaM MaBiKymLmoHp. :

Byupait cexpnu xBampatTapHH KymaiiTMa cexpiiM KBajpaT-
sap ne6 aramanu. Kynaiitva cexpaH KBaipaT/IapHH [HFHHJH
Cexp/H KBajpaTiiapiaH Tyaull MYMKHH. Mabaymku, Gup XHa
4COCNH  JapakaNapHH Kyn {iTHPHIIZA Japaxka KypcaTKHYIAPH
KYwmnagu:

a" . ay = ax+y+z.

[y snemenrap Kompara TCOCAH HHMFMHIH CeXPJIH KBazpaTiaH
KyNaiitva cexXpau KBafpaTHH Ty3HLI MyMKui. ByHH Kyiiugara
MHCON éppamupa Kypcatamus (@ = 2).

44-9+-2=3454 T |
4 ‘ 9 I 2 +7=8+]+ 2’[2’ I 98 151512‘ 4
-6=15. —
3 l 5 [ 7 24,2'9’, 203,98, 21"25 o |= s‘ 32 128
7 | .97=98.91.96— ° i
8| 1] s =2 327"632 oot 20| los 2] 64
HHPMHAM cexpmi KBaj- KymaiitvMa cexpi KBajlpaT y4yH
PaT yuyn iwrnaga 15 kynaiitma 32768 ra Tewr.
ra TeHr.

Yeryn ga {iyy1  3JMeMeHTJIapHHHHT FHFHHAHCH (Goru mxarouéﬂ-
"JAPHIAH TawKapu) HOAra TEHr Gyaira cexpamil KBaapatidp Xam
yupaiiny; yrap HOMHMHYH TYJHK OyJMaran cexpiil KBaapar Jeo
arananu.

64 (— )+ 5=— 16412 44 =10+

—le|1z ; —11+12+(—1)=5+4~+(—9)=0
o o[
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1884 fmana npodeccep B. II. EpmakoB «DsiemeHTtap Ma-
TeMaTHKa» KypHaJIHAa Kyiuparu jkaugsanHy OepuO, yHparx
Xamma 8 Ta Xap(HHHT HXTHEpHI OyTyH KHHMATJIAPHAA CEXPJIH
KBajpaT/jap XOCujl OY/IMIUMHH OaGH KHJIH:

A CHa+b D—a—b B
D-+c—d B—d—¢ A+4a—c C+c+d
B—c+d D—a+c¢ C+atc A—c—d

c A-+4-a—b B—a-+b D

Jlexun Gy 8 Ta guiivatiu 1 gan 16 rava GysiraH paxamuap
Ounan KarakiapHi Kawjaii TYJIMPHIIHH KYpcaTMaran —3H.
Ya wypuanna: «Bus Gy MacajaHHHI OCOH eUHMHHH OH/vaii-
Mu3»— 1e6 E3unran sau.

IOpuii Cracesny neran ‘oguuii 6up umun (AJueBCK wWaxpH)
10KopHaa KYiinaran macagann xan kw6 (A=1, B=4, C=13,
D=16,a=1, 06=0, c=—4, d=0), siuru cexpad Ba mry
Ounay Gnpra «afiTony EKHNaHMATMK KBaAPATHH XOCHJ KHJIIH.

a b c
2 —t Uy z 28 — i
A Ay
22—y . 2x—2 2y —x t
B
By
X 22— ¢t 2 —y 20—z
(& Gy
A—z y 2x —t 22 —x
8 by ¢

By wanpanga x =7, y =6, z=10, £ = 11 nap yuyn cexp-
JH KBajpar Ba a, b, ¢; ay, by, ¢;; A, B, C; A, By, C napuu
JKONMALITHPTAHAA CIAITOH» KBajpaT XOCHA OYJaji (TeKUmpHO
KYpPHHT).

8 Axofis6 conaap onamuaa
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DHIM CceXpaH yubypuaknap, cexpnu aii =
ua MabJyMOT Gepamus. e
1) Tomonnapura 1 gaB 9 raua HaTypan CoHsia 6!
TOMOI)-!H)I& yuTanan) €sunraH pa: 2 BRpItAER O
' a) xap OGMp TOMOHJA JKOH/AIUFAH HAT! i =
cH OHp-OHpHTa TeHT; JPet SeRTAR SR
6) xap ?up TOMOHJA KOHJAIIraH HaTypaJjl COHJAp KBajpar-
JIADHHUHT HUFHHJMCH Oup-Gupura TeHr Oyaran yuGypuaknap
cexpan yubypuak aeiimnagu (17- maxi):
24+74+3+8=84+6+1+5=54+4+9+2=20,

2Z+72+32—F82=82+62+12+52=52+42+92+22=

= 126:

17- \makn. 18- waxa.

92) KonueHTpuk cexpau yubypuakjap Xam MaBimyA (18-
wakna): Gy ukku yuOypuakpa | nan 24 raua COH/Iap yHaii
€3MJITaHKH, TalKH yyOypuak yuyH:

1+12+7+5—|‘—17+3=3+10+8+4—|—18+2=
=24+ 114+9+6+16+1=45
 Ba MUKH yuyOypuak YuyH:
94 191 - 13 +22 =22+ 20 4 1523 =
=23 4 19 + 14 4 24 = 80.

3) Illynpail KOHUERTPHK ailiaHanap MaBKyIKH, yJaapza aif-
Jananap Oyiina6 Ba yMyMHil JHAMeTpJapH 6yiinaG €ésunra Ha-
Typai COHNAp IHHFHBJHCH GHD-OHpHra TEHIAMP (19, 20- maxa-
Jap):
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19- waka. 20- waka

Bynpa xamma Byuna xamma
HHFHHIHNAD - HHFHHHJIAD
57 ra Temr. 100 ra Tenr.

Cexpan xyGnap xam Mapxymaup. YJap XakHia Xam KHC-
Kaua mMabaymor Gepuin GuiaH uerapanaamu3. 3 X3 X 3 cexp-
JH KyG Mamkyp smacaurm ucGomiamra. Jlexun 4 X 4 X 4
cexpin Kyo mamacyn (21- makm).

Bynpa xamma Beprikan Ba ropusoHTan HHFHHAMIAp (anaro=
HA iuPuEMnapaan tawkapu) 130 ra tenr, Arap Ky6 mapasier
Kecumiap GuiaH Kecwsica, HaTixKaja IyHJail KsajpaTiap Xo- .

60/ 9 /22
72/78/5% JJ/ZZ
G695/ 5 2073/“2
7 /38/52, 4/712 1
1] 30]sz]e7 450

6/ 34|16 |19|' A1 45
5"/1V/
44| 7|25 |54 f/

24(59|37 |10

21- iuakJ.




cun Gynamuku, ynappma xam Moc iurmEpmmaap 130 ra Temr 6y-
NajH.

ByHzaH Tamkapu cexpau onTHOypuakjaap Xam MaBxyd. Ma-
canad, 22-waknpa iwrunguiaap 21 ra, 23- maknga fHFHHIH-
nap 26 ra Tewr.

24- wakana sca XaMma HyHanMIIap Gyiiuua fMFHHAMAAD
38 ra Tewr.

3 F T

18 17 I

23- waga. 24- waki.

Cexpan KBajpariap ounacupa Oiiiep Kpajpatniapn 1eG
atanrai KBajpamiap XaMm MaBXKyIuup.

ay, Gy ...Q, Ba by, by, ... b, OSIEMEHTAIPIAH KY-
fiHAArd fyJ Guiian KBajpatiap Ty3amH3:

1) KkpappaTHuHT Xap OHp ° XOHAacHra @y, @, . .. , d, BA by,
by, ..., b, nappan Qaxar GHTTajaH SJEMEHT E3mIan;

9) ay, @y ,.., G, JapHEHT Xap Gupn by, bs, ..., by

JapHUHr  (akar CMTTacH OHNaH KBajpaT XoHauajapuia €si-
nany;

3) KpajpaTiapHuHr Xap Gup iijuinna Ba  YCTYHHAA ay, @y,
«e. ,a; by, by ..., b, NADHUHT XaMMacH NaBiKyz GyviHuIE
Kepax.

Byupaii Xoccanu ksajpatiapra diivaep KBajppatmaaph
ne6 aranagd. -Arap Diiiep KBaapaTIAPHHHHT  JHarosaniap
YUyH Xam yuHHuM Xxocca ypuuan Oyuaca, GyHjaili Ksajparniapra
Juaronannn iiviep KBpApaTiapH Aeilinaap, .
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n=3, 4, 5 Gyaraaga Diirep IiaanpaTnapH KyHHIarHap-
IHp:

n=35
=) 1,112,213,3|4,4|5,5
n—=3 1,1 12,21 3,3/| 4,4 3,4(4,5(5,1]1,212,3

L112,218,3| |aa4|a3|1,2]|21]| [52/1,3/24]3,5[4,1

2318,111,2] |40 |3,1]24|1,3| |25]3,1|s2(53[1,4

3.211,3(2,1| |oa|1,4|41]|32| [43]54]1.5/21]3.2

—_—

n= 40 Ba n =95 Gyaranjga quaroHa/um Jijep KBajpaTiapi
Xocna  6yunG, n=3 Gyarampa sca AMaroHasH Gyuivarad
HIeD kBajpati Xochn GysraH. OiNepHHHT Y3u Kyaa Kym
YPUHUO, n —= 6 Gyuranna I0KOpHAArH IIapTJIapHH KAHOATJIAHTH- -
Palliran xsagpatiiapun XocHa Kuia oamarad. KefinHyaauk
n =6 GYnranza Siinep I{Ba,leaT:'lapHHH TYSHII MyMKHH 3Mac-
JHTH ucGotvianum, > 7 Gyarasga Diiiep KBaapaT/apHHHHT
MaBWyYL &K MaBicyAMaCAHTH XAl KWJIHHMAraH.

APHOMETUK [MPOTPECCHSIIATH TYB COHJIAP
XAKHAA

Apudveruk nporpeccusiapiarn MaBxyA TyO COHJAp COHIL-
HH aullkjam macasiack OHJIAH OJMMJAp Kym acpiap AaBOMHAA
WYFyNanuG kearapmap. Uly iifiga spummaran aipuM myBac-
$axustaap Guran TaHHmuG yramus. :

Asgano XaJUIapHHART COHH UEKJIH OyJran apH(MeTHK npo-
Tpeccusiiap Gmiad myFyaIaHaMus. XajiapuHiHe coHn 3 Ta
Xap xun TyG consapgaH uoopat 6y.iran  apH(MeTHK nporpec-
CHSATIADHUHT COMM ueKCH3 Ky SKAHJMIH HCOOTJIAHTaH. Maca-
1aH, Ty 3 comm Owian Gouliasaguras, ydana XauH Xaum Ty
COHnapaan udopar Gy.araH nporpeccusap MaBKy AAMp:

3,5,7; 3,11,19; 3,13,23 3, 17,3L
3,93,43; 3,31,59 8,37,71; 3,41,79; 8,43,83.
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ByHpa#t NpPOrPECCHSJIADHHHI COHH YEKJIH €KH YEKCH3JHTH
‘MabayM 3Mac.

BrpHHYH Xamu TyO 2 COHHTa TeHI GysraH Ba yuana Xaiu
XaMm Ty COHJapAaH HOOpaT GysraH NpOrpecCHsIIADHMHT MaB-
Ky Oy/IMAC/IMTHHY OCOH HcOoT/am MyMmkuH. (McGornaG ky-

HHT.)

P Ajimpmace 2 ra, 4 ra Tewr GyJran Ba yyasa XaaH Xam TyG
cotiapAad ubopar OysraH yy XaiJH TPOTPeCCHSIap HKKHTA:
3,5,7 Ba 3,7,11. Jlexun aifupmacH TOK COH OyJuG, yuana
Xagd Xam TyO conjaH uGopar OyaraH 3 XajJH NpOrpeccHs
MaBKyn 3Mac. AlHpmacH 6 ra TeHr OyJraH Ba yuyana xamd
Xam TyO COHJIapAaH MGOpaT GyJraH MpOrpeccHsiiap YeKCHs Ky
Jeran rHoTesa MamKyj. Bynpaii nporpeccusiapian Kyiiujari-
JJapPHH KYpCaTHII MyMKHH:

511,17, 11,17, 23; 17, 23, 29; 47,53, 59.

OXHpry MHCOJIAA yuana TyO COH XaM TyO COHJiap KeTMa<
KeTIMrHAa OHPHH-KETHH Koisairad TyO COHJIApAup.
Aimpmacu 6 ra Tesr GyJsraH Ba TypTanacH XaMm TYO COH-
Jiap ¥KaBalHAa KeTMa-KeT KoJsalraH 4 XajJd Iporpeccus-
J1ap XaM MaBxyz: :
251,257, 263, 269 Ba 1741, 1747, 1753, 1759.

Aitupmacu 6 ra TeHr 6yaran pa GemiTa Xaau XaMm TyO COH-
JapiaH nGopar OyuraH mporpeccHsi (akat OHTTamup: :

5,11, 17, 23, 29.

Bewra Kerma-Ker TyO coJapjaH nOopar Oyuiran Gew Xaf-
JIH TIPOrpeccHsiIapHUHT GHPOPTACH XaM MabJyM SMaciHp.

Yuajacu xam ¢uGOHauus COHJIApHIAH TY3HJTaH Y4 XaaiH
yeyBun apuMeTHK mporpeccHsiap xaMm MaBkyA. (PuGonauun
COHNAPH XaKHM[a KeifiAHpoK ranmpamus.) Macanan, 2, 3,5 Ba
3,8, 13 (uOonauyn coHnapuiaH TY3WITaH apH(METHK mpor-
peccusap.

Typranacu xaMm ¢uOOHAUUH COHJAPHAAH Ty3Wjras TypT
Xalii apu(METHK MPOrpecCHsHHHT MaBiyA SMACJHCHHH HCOOT-
Jiall \ YMKHH.

Depma Teopemacu: ApupmemuK npo2pecCUAHU MAUIKUA
Kuayedu 4 ma xap Xua Hamypar CORAAPOAR my3urean
Keadpamaap magycyd smac. Jlekun 3 ma xap xua myoé cox-
QapHUte K6a0pamaapuOan my3useut nPo2Peccusap Masdicyo:

7* =49, 13* =169, - 17* =289, d= 120, 49,169,289,
T7*=49, 17°=289, 23*=729, d=240, --49,289,729;
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Rynpaii nporpecchsinap uekcu3 Kym JeraH THIOTe3a MaB-
WYL

Marematuk Bokysmu yura xap Xwa KyOJapiaH Tysuiras
NIPOrPeCCHSIHUHT MaBiKyJZ, SMACJHIHHH HCOOTJIaraH.

Yura xap xus GHKBajparJapfaH TY3HJTaH NPOrpeccHsHHHI
MaBX<ys €KH MaBXYJH SMacJHrH HCOOTJIaHMAaraH.

Hcranran ysyHiukka sra OyaraH Ba Xap XHJ TyO cCOHJap-
Jlan MOopaT nporpeccHsiiap MaBxyj, AeraH THIOTesa aiiTHaraH.

Bupunun xamgn 23143 6ysmu6, aimpmacu 30030 Gyuran xap:
XHJl Ty0 COHJNAPAAH TY3HIraH 12 XaiJH NpPOrpeccHsi MaBzkyn.
By mporpeccusinn Coser Marematukiapugan B.A. ToayGes Ba
B. H. Cepauuckuiinap KypcaTHmras.

10 Ta xamn xam TyG connapman uoopar Gyaran 10 xaaan
nporpeccust Mamkya: 199, 409, 619, 829, 1039, 1249, 1459,
1669, 1879, 2089, Gynna aitipva d = 210. Bupunun xazu 4943,
aiinpmacy sca 60060 Gyuiran xap XHa1 TyO COHJIapAaH Ty3HJraH
12 Xapm apugmerHk nporpeccus XaM MaBXKyA.

Oxupru 10 i modaiinuga Coser matemarturn B. A. Toay-
GeB TyO comnapnan uoopar Gyaran 10 Xaj/H IPOTpeCCHSTHHHD
49 tacumu, 11 xapau nporpeccustuunr 18 Tacumm, 12 Xammr
NPOrpecCHsiNMHr 3 TacHHH, 13 Xam/iM NpOPPecCHSIHHHT OHTTa-
CHHH 3KCnepuMeHTa] iysn OJaH TOMAH.

Mucoua.
Bupnsun xagu 67709 ra, afimpmacu 25410 ra Tenr Gy.sran
Ba Oupnuun xamu 179351 ra, aiiupmacu sca 69300 ra tenr

Gyaran nporpeccusiiap 12 Xaaau nporpeccHsiiapaHp;

Gupnuun xaqm 2913971 ra, aitupmacu sca 510510 ra tenr
nporpeccust 13 Xauym mporpeccHsiAup.

1969 imnga B. H. Cepauackuii, aMepuKaJHK MaTeMaTHK
E. Kaper Ba C.C. Pyraap Ty connapias Ty3WJIIaH Kyiiujarh
TIPOTPeCCHsINIAPHHHT MaBXKYAJHTHEH KYpcaTAHJap:

Dnemeurnapu conn 10 jpam kam OyJsiMaran nporpeccHs.iap-
HUHT 35 TacH, ykymuajiaH, OGMpuHuM Xanu 55117 6yumO, ditkp-
macu 60060 ra tewr Gysram 14 xamui mporpeccusi, GHPHHYH
Xagn 2236133941, aipmacu sca 223092870 ra tewr Gyuarad
16 Xagqu nporpeccisi TOMHJICaH.

100 Ta xap xua TyG comyapian Tysuaran 100 xazpn npo-
TPECCHSIMHHT MaBXYMCH Mabiym smac, Arap wyspaii 100
XaiM nporpeccus MamKya Oyvica, OyHpmail NpOrpeccHSHHHE
Xajuapy (OMPHHUM XajHaH TallKApH) Kavkaa 24 Ta paKamiid
COH Oy/miuHHE HCOOT/Iall MYMKHH. . -

DneMentiapy yu Oypuyakiu comnapias uGopar Oyarad 3.
XaJaM apH(METHK NPOrpecCHAVIAD MaBiKyIJIMIH HCOOTJAHIaH.
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OHAM ueKCH3 apH(METHK mporpeccHsiia yupaiifuran Tyo
COHJIap COHM XaKHMIarH MyJioXasajap OWJaH TaHHUWHO YTamu3.
* Arap mporpeccusiia OMPHHYM Xan Ba aiidpma y3apo TYO
‘6ynca, GyHjail MpOrpecCHsHM NPHMATHB NPOTPECCHst Hed 10pH-
THJIAH.
AWpHM NPHUMHTHB NporpeccHsiapia TyO CCHJIAD COHH yek-
CH3 KYN SKAHJIHCHHM MCOOTJAW KHIHH SMac.

Mucoun. 5,11, 17, 23, 29, 35, . .. (6 —1), ...
3,7, 11, 15, ... (dm —1), ...
59,13,17, ... (dm + 1), ...
13, 21, 29, 37, ... (8m +5), ...
TIPOFPECCHSIIADHUET Xap GHpHAA XaMm TyO COHJIap HeKCH3 Kym-

- Aup.

_IOxopuna aitrunranugex, (4m +- 1) Ba (4m + 3) maxapars
TyO COHJIAD COHH XaM YEKCH3 KYIup.
Harypan n connraua 6yaran (4m 4 1) Ba (4m + 3) waki-

JarH TYO coHviap conunH i, () Ba t,(n) Gunan Genrunaiimus.

Miucou,
wy (10) =1, 7, (10) = 2,
@, (17) =3, 1, (17) =3,
7, (100) =11, m, (100) = 13.
n < 26861 6yuranna wt, (1) < 7 (1) SKaHAMTH KYpCATHITAH.

. Xap kangaii nyuyn xamma BagT 1, (1) << g (12) OYJmws Kepax,

JeraH rHnoresa MaexyA 31H. 4
Ammvo 1914 jimnna Anraus Matematurn JIuTaByA Kyiiupari
TEOP *MAHH HCOOT KHJIM:
Ty (n) > 7y (n) 8a 1 (n) < 74 (n) menecudAUKAAPHIL KAHOAIM=
AQHIMUPYBYY weKCud Kijn HAMYpas n CoHAGPW MAsACyooup.
JleKuu v, (1) > a14(17) TEHTCHIHKHI xgauoarslamnpynr‘lll Jous
POpTa  XaM Hatypan com Kypcarnnmaran sai. Pakar 1957 -
ra ken6 JI, K. Jlunu n = 26861 Gyaranpa 7, (n) = 1473 Ba
Ty(n) = 1472 Oymmunun kypcarau.
= 623681 Gyuranpa m, (n) = 25444, 71, (n) = 25436.
616000 sa 634000 comsap opachpa siHa LiyHAall 7 KHii-
MaTJap MaBxyaurn  kypearunuu..n = 3-10° rava KypcaTai-
TaH 7 Jiapaan Tawkapd Gowlka LIyHAAil n Jap MaBxKyx SMac-
JIHCH HCOOTIIan M,
= Hemak, n > 3000000 marypan connap yuyH 7 (1) > (n)
HH KaHOATJIAHTHPYBUH £ Jizp UEKCH3 KYnaup. JIeKuH Xosupra-
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Ya OyH7ail 72 JapuuHC OUPOPTACHIL NaM Oy, Dy
KYiHIard casol Keamd winaul.

Xap Ramzail ueRCHS NPUMITHE  ApHNMETHR  HPOLPeCeisji
KaHYa TyO COH Mammyi?

1788 imana panwys varemarien Jlewavnp: Nap qandii
YeKCU3 NpUMLMUE QPUPMENIUR  NPOCPECCUsd  HeKCUD KN
myo con Masgxcyd, neran reopenannt aimur. Jlekn y Oy reo-
pevann ncdor gunoamaxu. ®axar 1837 {mara geymwd HeMue
Marematiri Jlexcen  [upuxvzie  Gupuuun mapra Oy Teopemai
HCOOT Kuayr.

Kelimnrn saktoapna Gy Teopematuur HeGOTH KYI OJHMAAD
TOMOHHIAH CORNANAILTHPHII.

1949 iunpa Hopeernsiink maremaTik A. CessOepr Ba yH/aH
KeiiuH coBer matemarturit A.O. Iesbonj Gy TeopeMaHHE
«Sllexwgmap» HCOOTHHH  OepuLLii.

Kyn Huap modaiinuaa Oepuiiral  YeKCH3 TPHMHTHB [pC-
TPecensinarn sur kuunk TS COH KaHjali OYaHmIM XaKEiard
Macana gyitnnran s, By macananu 1944 iimara xeand Jexn:-
TPaIHK akanemux (0. B. JIMaHMR XaJd KHJIIH.

JIHERRHRAD KVpcaTuuuya, arap apH(MeTHK TpOrpeccH
HUHT aiinpyacy d Gica, xap KaHpail NPUMATHB NPOTPECCHEIATH
3HP KHUHK Ty6 con p < d° 6yaanu. Bynparu ¢ con d ra ©of-
Ui GYavaran aGeomor  YarapMaciiup.

8 imara kequs Xwroit matemarnri ITan-Yen-Tonr Jln-
HHK yeyminan oiinananud, ¢ < 5448 sKanMrHHH KypeaTii.

funra kesm Xnroft matemarurin Yen-nn-Pyn ¢ < 777
SKAHIMMHH HeGoTman.

YHAail uekcns npuvuTHB OfsiMaran apugmeTHK Mporpec-

CHANAD Manykyniu, yaapga OMpOHTa Xam (PHOOHAUMH COHJAPH
MABKyN syac:

4,12, 20,28, ..., ymymnit xagn 8k +4,
G:414,°92, 80, ..., ymymiit xagu 8k+-6.

Tapknouna Gupopra xam ©uGonayun CoHsapy MaBXyia Oya1-
Maran yekcus mpuvnTHB ApH(METHK MporpeccHsyiap MaBiyAlH-
THHE ucOoTyiamn mymkun. Macana, ymMymuil Xaau 11k--4 6¥a-
ran 4, 15, 26, 37, ... nporpeccusiia GupopTa Xam dnGonayun
COHJIADH MaBKyJ, 3Mac. ) .

Ma‘reMaTuxyCepnmicxuii 1, g, g% q°, - . . TEOMETpHK np;);[');;
CHSIHMHI TapkuOnpa (akar ¢ Wppanuonan cou ())’JIFGEIA."“"“:
3 Xamm apumeTHK NpOrpeccHsi MaBay Gy MYMKHES
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A=Al 8
<ottt NOOOT KIAL ¢ = ‘—"—2——- G6Yaranga gm, g+, g+ nap

>0~ Oyryn con) apudMeTHK mporpeccusiHd Gepapu.

Sl : 2 |
o= | 6Yaranya L 52— l, 5—2;/5 . = 32‘/5 Jap y4 Xaan
$MOTHR nporpeccHsiil XocHn kuianu (Oyupa d = 2—v'5).
19,28 8%, ..., &% ... KeTMa-KemMK TapkuOupa apug-
MOTHR  NPOTPECcCHAHH  TAWKWA  KWiyBud X%, y?, 2° jap MaB-
AN
Mucoa, 13,6% 7°—yu xammu apudMerHk - HporpeccHs
Oyand, ainpmack d = 24 ra Tewr.,
. m!, p! Xeu KauoH apH(METHK NPOTPECCHsT TAWKHA KHJ-
Madmirs ucGornanrau (n, /m, p Jap HaTypalj COHsap).
Apudmernk nporpecens f(f) = &kt + [, t = 1,2,3, ... umH3uK-
2 QVHKUMA KuiiMaT/IapuTaH TysuaraH Oyniaju.
Arap f(¢) uMSHKIH QyHKuMs YpHHra Oupop Oowika (YHKUHS
HHC3, ¥ BaKTAA KYHHAArH MacaslaHH KYHHil MYMKHH.
‘a\l\, (2), f(3), ... KermMa-KeT/MKAAa KaHua TYO COH MaB-

7

Macanan, f(f) = £ + 1 6jaca, 2, 5, 10, 17, 26, 37, 50, 65,

D

32, 101, ... KeTMa-KeT/IHKJa KaHya TYyO COH MaBKYA?
‘}‘Ox_opx{,narn KeTMa-KeTJIMKHUHT osmunru 3500 Ta xaanapu-
300 Ta TYO coH yupaiinu. ByHman KeifMHrH XajsapHa Xam

TYO COH yupaiiiumH, HiyKMH, Jeran capoJra »kaBoo Oepa
ODM2MH3 Ba IIYHHHT YYyH IOKODHJATH KEeTMa-KeTJIMKAA KaHuya
COH MaBXKYHJIHTH MabJIyM 5Mac.

MACKAJIb COHJIAPH .

Bywox ¢panuys onumu Ilackans (1623 — 1662) mabaym
‘occanapra sra OyJAraH Ba JKOMJIAHHIIM JKHXATHaH yuOypuakka
¥iaTaH COHJIAp JKajBaJd OwiaH wyry/ianrad. KefinHuanauk
v yubypuakaap [lackans yuGypuaksapi pe, YHEarH COHJap
cz [lackanb COHNapH fe0 aTanijid.

Bu3 1yHAail COHJIADHHHT XOCHJI KHJIMHHUIH Ba YJIapHHHD
zipuM xoccanapn OHJaH TaHHWHMG YTamus.

Onede e

W

doy dl, dzy vaen dn-—lv dn (l)

GyTyH coHJapaan
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S, = dy+dy
Sy =ditdy B
Sp=dp_1tds 1<k<n
S,=d, ,+d,
Sn+1 = d,,
KOHYHHIa acocaH
So» S1s Say v+ vy Spy Spa (2)

COHJIapHH XOCHJI KHJIAMH3.
(*) —Iackans KoHyRH Jeimiagu. Ana wy (*) rouysra

acocaH (2) maH GomKa COHJIADHH XaM TY3HWI MYMKHH.
Mucoua,

2025
2,72y —2,15:3
2,4,0,—1,4,3

3 s S B4 XOK&30.
Kyitugaru Teopemanap ¥ pHHIHLHP:

l-Teopema. (2) conaap durunducu (1) coxias Zusu=-
ducudan 2 mapma kKamma.
Hcoor.

So+S1+Sa+ oo +SptSp1= dg+(do + dy) +1{&: + &=
+ oo FHdyyFdy)+d, = 2(do+dy+ ... 6
Taspud. Arap xap Kanpait

0OLk<<n yuyn dy=d, _

TeHraMK Gaxkapuiaca, y xonpa dg, dy, day ..., d. (1) ©
cummerpuk iiya geifmnany. [ynnaii kuaml, cumMeTpis

d0=dn
dy=d,_,
dy=d,_,

6ynanu. :



BReox 113' g’ gé l} CHMMETPHK HyJiap.

, 2-teopema. Aeap Sp, S1, Sz -.., Sp Sppn (2) g2
dy, dy. dy. ..., d, (1) cummempur dyardan (*) [ackann Ko-
HYHURA acocan xocun KuAunean 6yaca, (2) dyanure ysu Xam
cummempur 6yradu. LI :

Hcbor. S,=Sm+1y_, (4) SKaHIMIHHH KypeaTdwl erap-
aupup (6yspa k=0, 1,2, ..., n+1). k=0, k=n+1 6ya-
raupa (*) mas (4) TeHrMK KeJu® uMKajy.

I<ke<n yuyn: Sp=d,_ 1 +dy=d_ge—1)+da_r=
=d@+41)— g+ dut1y — £l =1 =d[(n+1)— k] -1 + i+ 1) —£ =
=S +1)—t

3 ®Papas kunamus, (1) ityn dakar GirTa SnemenTiaH HGOpAT
6yncun. ByHpuait #yn Hommnun Ilackans i§um 16 aranami.

Yopan Ilackans KOHyHHTa acocaH HKKMHUH iiyHH Ba YH-
Aad  yunHun Ilackanp #ynnapurm Xocun KHaamu3. Lijuipa
fiynra yrhwga #ympara 3JIEMEHT/Iap COHH OpTHO -GOpraHH Ty-
daiin n-#yaga n41 ta snement Oymanu:

By. yu Oypuaksu »apsan Ilackane yuGypuarn ACHHIAMH.
YuGypuakHuHT éH TOMOHJapuaa 1 nap OysmO, €H TOMOHAArH
Oupnappan Tawkapu Xap Owup Ilackan, COHH Iy COH yCTHAA
MOHJIAraH vYanm Ba YHr TOMOasapjark Ilackans —COHlapH
fiHFUNAUCHAaH HOopar. Macaman, 35 = 20--15. Ilackane yu-
Gypuarn 1665 itmina ITackans BadoT STraHHA@H KeiHH YHHHT
«ApndmeTnk yubypuax XaKuza» Jerad KHTOOHAA OaéH STHJraH
spu. Jlexnn Ilackannuur yau yu Gypuakin MajBaiHu KyilHLard
akana Geprad sgu:
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ST TR [ R PRI Bynna xap oup Ilackans

1
: COHHM YHHHI' YCTH/AA Ba yar

g2 3.8 516 79 Tomosuza Typran Ilackans

13 61015212836 COHJIapH  HHMFHHAHCHIAH
ubopar. By apxsannu 45°

1 410 20 35 56 84 ra Gypuica, IOKOpHAArH

1 51535 70 126 INackans yuOypuara Xo-
cua Gynanu.

1 62156 126 ’

1 72884

1 836

19

1

IMackans yuGypuarsza MOHJIAIraH COHNAp KyiHjarn xoc-
canapra sra:

GUpHHYH JMAarOHaJ KaropJap (xam uam Ba XaM YHrAa)
thaar 1 napjaaH; MKKMHUM JHATOHAJ KAaTOp 9Ca KeTMa-Ker Ha-
TYpa/a COHJapAaH;

YUMHUH JuaroHan katop yu Oypuakau coniappa (1, 3, 6,

, 15, ...) udopar Gysu0, yu Oypuak/i COHJAD OpacHAard
Macoa KeTma-KeT HATypal COHJapAaH;

TYpTHRUM AuaroHan xaropparu cossap 1, 4, 10, 20, 35, ...
HHPHMIUIZ)JI COHMapAaH;

GermMHui AHaroHasjark

1, 5, 15, 30, 70, ...
COHJIAD MEHTaroHaJ COHJIADJAH;

Xap OMp TOpH3OHTAJ KATOPAArH MACKaJlb COHJIAPHHMHT HHFHH-
LOHCH 2 HHUHT japaajapHjaaH uoopar:

1 =2%
141=2
14241 =22
14-34-341 =23,

144464441 =24,



Bynpan Tauikapu

1—1=0,
1—241=0,
1—-34+3—1=0,
1—446—4+1=0,

T e Y B )

Tackanman 1 acp oymMH SwWarad HTaJHSJMK MAaTeMaTHK
Hukomno Tapraest yu 6ypuak/u xaasaj OHIaH 3Mac, KyHHLArd
TYPT Oypyak/M »xapBaj OHlaH LIYFYJVIAHTAH:

ST T AT e
123456...
1 361015 21...
1 41020 35 56 ...
1 51535 70126. ..
1 62156 126252. ..
1 72884210462. .,

v .

By xanBanpa iokopupgaru iiys Ba uam yeryn 1 napnau
HGopar Gy/m6, Xap OUp MuKH SJEMEHT Y3WHWHT YCTHAArH Ba
ONMpard JEMEHTVIap [HFMHAMCHAAH HOopar. AfipuM KHTOG-
Japna 6y »wamsan «Tapranbst xanpasuy e IOpHTHIAAN.

TMackanb yuGypuaruuunr xap Oup iiyumga Typras Ilackans
COHJIaDHHH HOMEpJIALIHM KyHHAAri MHCOJAA KypcaTamus: ¢%
Ounan 5-iyJarH MKKuHuM [lacKalh COHH OeJrHJaHaji.
Ywmyman, c¢*, Ounan n-iymgarn, k- Iackans conn Gearn-
JlaHapu.

%=1, ¢% =4, ¢,=1001 nap Ilackane COHJAPHAHP.

ek, CFp1s CFpga, ..., .. (€) KeTMa-KeTJIHKHHHD
SJieMeHTIapPH KYHHAArHYA XOCHJ KHIHHAIH.

Arap Ilackans yuSypuarunusr | JjapgaH uGopar GyJaran
€H Exnapura TYFPH UHSHKJAp YTKasHO. yJiapra napaJies KHipo
INackan, COHNADHHH KecHO YTYBUH TYFpH YHSHKJAp YTKa3cak,
Kyiiupary 10aKJa Xochn Gyaapu:
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A
IOxopuna kenrupunran (c) xerma-kerauk [Tackans yuGyp-

YarHHHHT yYanjad (8KM CHMMETpHAra acocaH VHLAaH) k-
uu3nKaa érran [lackaib COHIApHAHMP.

Mucou.
k=0 OGymramga 1,1,1,1, ...
k=1 « 15 253,74 56716, ot
E=2 « 1,3, 6,10, 15, 21, ...

By connap Moc pasumga Tapranss TYpTOypUYArHHHHT HO-
JWHYH HYNI KM HOJIMHYH YCTyHWJA, OHPHHYHM iHYy/H EKH GH-

PHUYH YCTYHHJA, HKKMHYH ITYJIH EKH HKKHHUH YCTYHHJA Typrat
JneMeHTIapaa  Hbopataup.

k=2 Oyaranga xocun Gyarau 1,3, 6, 10, 15, 21, ...
Tlackans counapu yu Gypuakiiv COHapAHp.

k=4 G6yaranga 1,4, 10, 20, 35, ... nUpaMHIaJd COHJAp
Xocuat GYnanu, Bepunran n Ba k nap yuyH ck, udogaHH aHUK-
saw Iackans onepauusicH meiinnamu. .

¢k, wm Tomum yuyn ITackane yuOypUarHHHHT 7 - H§IHHK
Ty3uO, yuparn k-Ilackan: COHMHH aHHKJAUI eTapiujaup. Jle-
KHH XXY[a KaTTa n Ba k nap yuys OyHpmaii XHcoOnaul GHPMYH-
ua yuraiicns, Yiapunm xucodnamja QopMyJanap KeaTHpo
UHKADHII Y4yH KyHupard iiys Guian OMHOM (MKKHXam) dopmy-

JIACHHH YHMKAPHO, yHWHT Kod(hHIHEHTJapw opacHpard Oorna-
HHIIHH KeJNTHPHO UHKapaMus:

(1 + xf@=1,
A+x)=14x
(L4 %2 =14 2x 4 £2,
(1 4 x)* =14 3x 4 3224 8,
M+ 0" =14 ax 4 ax® + ... +axn (5)
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(5) éimnva n-KYpcaTKHura TETHUIIM OHHOM EifHIIMACH Jiein-
najpu. By &iinnvanaru Koshpuumentiap yuyH a,=ct, OenrnHa
KHPUTHO, yJNiapHH OWHOMHal KOs(hdHupeHTIap el araiMus.

Butomnan kos(duuuentiapra TerHUL Kyiujard Teope-
Manap YpHHJIMAHD:

1).G#, =C’*,,_1-{—C”"—‘l (TTackanp  aifHusTH).

By aitiuar éppavupa Gunomuan Ko3(huHeHTIApHH AHHK-
Nall MyMKHH,

Bunomuan kostpHuHeHTIapra TErHIWIH KYiHAarH KajnBall-
ui ([Tackans yuGypuarngas oiiananus) TY3HID MYMKHH:

'

‘\14‘012345678910

6 1 6 | 15| 20 15 6 1 0 0|0 |0

101 [10]45( 120 | 210 252’210 120145 10] 1
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By skajpannuur KefMHTH - {iyJIapuaari xap Gup siesenTs-
HH XOCH/ KHJMII YUYH ONJWMHTH JiyJjiaril 1wy svieMent yCriid
Ba Yam TOMOHHJA €TTaH 3JEMEHTJapHH MOC PpaBilUja KVIIHIE
eTapHzup.

= nin— ])1' 5 ("_k'k_’_ D (Guomman x(oaq')(pmulex-rr-
J2p (hopmynach).
y opmyJa épgamuua Hcrajrad GHHOMHAJ KO3(hHUHEHT-
HH TONHII MyMKHH.
Mucon.nap 1. IOkopuna KeaTupuiran apsanuudr il-

Bymi  gyimparmua 6ysama: 1, 11, 55, 165, 330, 462, 462,
830, 165, 55, 11, 1. e ‘

C8, = C8,+C7, =165,
2.-GY _&_55 3 = 165,

1-2.3
3) (n, ky=1 6Yaranna C*in Gynamu.
Mucon Ci= 126, (9,4)=1, 126 9.
Bunomuan 1(os¢<puuuem.nap Kyiiujlaru xoccasjapra ara:

]) Ck =Cu—-k-'

2) CZH Cﬁh. ’I'C:::+2+ ALY +C$§l+1 =CZ‘|+I+! > -
3) CO4-CLH-C2 ... +Ci =27
4) QO+C2+Ci+ ... =C HC34C5+ . . , .

DBunomuan Koa(pHIHERTNapHUHT Xoccaaapinan (oiipananns,
ueranrad  Gnnomnan kosdupnumenTHi p Ty6 comra Gyaraupari
KOIUIKHI alnKaa  MyMKHH.

Kyiijiary Teopema ypHHIHAND:

Teopema. p myb coH Yayx n—p[-}-t 6a k=ull—rfj
Gyacun. Ck Hu p 2a 0yazandaeu koadur Ch-Clh nu p o Gfa-
eandazu llozzazu\/\a meueaup

Mucoda. 1) C33 nn 5 ra Gynranparn KONANK TOMMICHH.

99 =5.19-1-4, 5 .

;_gg —5.44-3 } Cg;"j un 5 ra Gyarangarn xonpuy Oty C3

5 ra Oyaranjary KONJMKKA TEHT,

19 O Bt CY, CY.C* Ounan an 1

5:0-1-4 1o G3:C} MaLITHPHIAAH,

Ulynmn": kim0, C33 CY-C}-C3 Onian anvawmrHpuniami Be
konpug C§-C3-C4=1.1.-4=4 ra tedr 6ynanu.

2) Cf; 11%) 11 ra Oyuranjard KONJAMK TONUJICHH,

HY
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197 =11 11+6,‘>C{’;, un 11 pa Gyarampard  KONmMK
. 31=11-249 'C}-C}nu |1 raGyaranaary KOJIHKKA TEH.
Jlexun C3 =0, uynku C* dagar n>k OyJrasjariHa mab-
ora sra. Ulywuur yuys, n<<k Gyaranga C% =0 ne6 oauna-
n. Hdewmak, C3, coun 1l ra KomguKcH3 OyJIHHALH.

Hzoy. C* ra (n> k Oyiranja) IOKOpHIArH TEOPeMaHH Tar-
ouK, sriwaa [> 0, 6ymmmu kepak. Arap f > ¢ GyimG Koaca,
¥y Xoapa C;: =0 6ymd, Ck:ip Oynany. Karra n niap yuyn Ck
HHHT p ra KOJITUKCH3 OVJIHHWII SXTHMOJIHTH OLUAJIH.

. C% napuuur (0 k< n Gyaranaa) 0L n< 3% nap yuyn 3
ra OyauHMaiigurannapu 26,29% ra; 0<n < 3 sap yuyn
TaxMHHAH 3,6%‘ ra Ba 0 < n< 3% nap yuyn 0,45% ra rtenr
SKAH/IMIMH  XHCOOJaHTaH,

Mucoun.
cL=2, C8; = 12870,
2= 6, Ci5 = 601080390.
Cy =10,

By .Kuiimatsiapau foxopiaa keardpuarad opmysanap €ppa-
MHJa . XHCOO/IAW OCOH. «

2, 6, 70, 12870, 601080 390 connap Gupop aucoiind xycy-
cusiTra sra OysMaca XaM, JIeKHH YJApPHHHT KeTMa-Ker afipma-
JIapy HKKWHHHE Xap XHJ Jiaparcasapara GyJiHHAu:

bl 601080300 — 12870 =
By xonar tacogudmii smac. Kyiiuparu Teopema ypusmiinp.
n>1 yuyn (Che1—Cly )it
Mucon n=2 yuyn (C{— C3):2° (xucoGnad Kypunr).
n=3 yuyn (C8; — Cf)i2® (xucobuad KypHET).
Myunurmex:
C3—Cl=84—3 =34
C); — C§ = 4686825 — 84 = 4686741 = 37.2143,
3T — C3, = 2306279447501851002720 — 4686825 ==
" = 230627944750 1846315895 = 3. 3905704495422 1855.
C3; —C} = 43130 — 5 = 43125 = 5°-69,
Cly —C} = 85900584 — 7 = 85900577 = 7°:5111.
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Illy xucoGnamnap Kyimpars runotesara oG xenajy.
Wxtnépnii p Ty6 con yuyH

-1
(c¥hri—cin™)
udoxa p HHAr OHPHHUE Japakacura 6y'nnmum HuJan Gipra
p HUHT fiphM I0KOPH Jlapad<anapura Xam Oyumpazu.
By runore3aHMHr McOOTH Xajiuraua ManJyMm 3mac.

Arap p 1y0 con G6ysmaca, IOKOpHEAarH THIOTe3a - DIHIN
Gyamaiiny.

Mucou. Ci;—C!=1820—4 = 1816 coun 4* ra G¥.mn-
Maiiau.
CS;— CL = 1947786 comn 6 ra OysmHMaiiin.
INackadn yll()ypllarmmnr n-iiyaupa xoinawran  Ilackans
COHJIApH KBaapatiapuHuur furnapucn Iackans yuOypuarsHHHE
2n-#yauuuAr ypracura yxoirawran Ilackann conira Temr:
(CIP-HEIRH (G = R (GRS =
Mucoa. 12432432112 =20;
124-424-6%4-4%4-1> = 70 . ()Kappanra Kapasr.)
DuieMeHTIapH TeHT @HJH Tpanenusi 1aKJHAd JKOIJIairan

COHJAD JKaJBaJy MaBKYALHD. Bylmaﬂ ConJiap TpHUOMHHAT COH-
Jaap JICHHNALH:

010
01 110
01 23210
0136 7 6 310
01 41016191610 4 1 0

0 1 515304551453015 5 1 0

HMeranran ropusonrtan xaropaarn conaap 0, 1 Gunan Gopiia-
Hu0, 1,0 Gunan ryrajanasagu. Xap Oup TPUHOMHHAA COH LUy
COH YCTHra JKOIVIAMTAH TOPH3ONTA KATOPAArH KeTMa-KeT yuTa
sJeMeHT IMrinuenaan noopar: 45 = 19-++16-110.

71- TOPH3OHTAJI KATOPJia KOiilaniran TPHHOMHHAN COHJIAPHUHT
inFHEAMCH 3971 ra TeHr (CO/MIUTHPHII YuyH 3cuiaTnG yTamus-
Ki, Xy wynpail dnenngun ITackank conmapn yuyn 2771 ra
TEHT):

0+14-3-F64+746+3+140 =27 = 32 =372,
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Heramran ropnsoman KaTtopjlari TPHHOMHHAJ COHJAp KBa-
ApaT/IapHHHHT HHFHHIHCH siHA TPHHOMHHAJI COHHH Gepam{

024~ 124-224-324-22 - 124+-0% = 19 (5- AaTOPAATH TPHHOMH- L

Han cou),

O IP--324-60 - 724 624 82 10 = 141

(7- xaropaars
TPHHOMHHAJ COH).

JNEABHUUHHUHT FAPMOH“K YUYBYPYATH

Mawaymkn, @ Ba b COHJIADHHHT §Ta rapMOHMK KuiiMaTH 70
2

counra afirnnaau. COHJIapHHHT YPTa CapMOHHINIA ACOCAH
at
4ol xoccanmapra sra Oyuiran pa yuGypuak [IAKaHga JKoii
AT COHMIAD JKANBAJMHH  HEMIC MATeMATHH JleiiGun Ty3-
rail. TapmonHK yuoypual\mmr aiipun Xoccasiapu ITackane yd-
SypUarnHkHr xoccanapira )xuxaumup TMackann yuOypuars HaTy-
pan couyap Ounau GOFIHE uy.nca JleiiGHu, yuOypyarn sca Ha-
TYPAI COHJIAPHHHT TeCKApH KHiiMAT.IApH OHJAH GORMHIHD.

JleliOrun yuOypuaruHunr éH TOMOHJIAPHTa IKOMJIALIra COH-
J12D KeTMa-KeT HaTypajl COHJADHHHT TecKapH KHiMarsiapuaad
uGopar 6Ysn0, yHMHr xap OHp 3JeMEeHTH wly KaTOpAaH KeijHt-

L
S

TH KAaTOpJAa IKOI/IAWITaH Ba Uy SJEMEHTra |KywHn Oyuirad k-

KH 3JeMEHTHHHT HuFHHZHCHAAH uGOpaT:

L Rl
6 30 60 60 30 6
111

1

7 % 105 140

i o W ) L
8



Mucou. -
.1 1 i 0o

1 —

1
st @ — ot 13T 16656

|—

sl=
]

Jleii6uun yuGypUarHHHHT KeilHHIH HKKH FOPH30HTAN KATOP/apH-
HH TYSHHT,

®UBOHAYYH COHJIAPH

Vpra acppa smmaran HTanHsuK Matematik  JIeowapaoxup.
Yiuu OuGonauun neé xam araurad.

Dutonayun 1228 fmmua «Liber abacci» (abak xakuna KHTOG)
nerai -acapuuu €3u6, yHA@ Yiia BakTHA MabJaym Oysnran Xamma
apudmerux ed anreGpank Mabiymoriaphu Gaén srran. By ki-
T06 MaTeMaTHKa TapaKKUETHAA KaTTa posb Viiwarad. )Kymna-
JiaH, esponanpknap Oy KHTOGHAH apaG paKaziapuHu yprauras.
By kutod xyma Kyn KH3HKapJH macananap Guian Goit Gy.ira.

Bus 6y xurto6pa GaéH STWIraH MacatajapHHHC Gupu OHaaH
TanmuiG yramua: «Bup KypT KyéHzaH Oup Huina Heua Ky(dT
KYCH onuHALIP ’ :

Arap Gup xypr gyénpan 1 oif yrrau siuru Gup Ky(r Ky-
€1 - OmiHCA BA MWLM TYFWIran OHp KYQT KyEHEAH MKKHHUM
oiifa sarn OMp xkydT KyEH oamHCAa Ba X, K. GMp imnja neua
YT KYEH onuHajgH, neraH capoara yKasoO Gepuin Kepak.

Ompuiirnna  Xucobaamiap. - yTkasub,  Kyiiupgarm — cxemami
TY3aMH3:

1 oil IT ofi - T1I oi IV oit
Ioydr 2 wygpr 3 wydgr 5 wmypr 8 wydr

V oii VI oii VII ot VIII oii IX oif
13 omydr 21 xypr 34 mydpr. 55 kypr 89 wydr

X oii X1 oit XII oif
144 xypr 233 wydr 377 xydr
Demax, 12 oitga I xydr kyéunan 377 xydr KyéH omiuaz.
IOxopuja KeATHPHATAH IKAABAAHI AMKKAT OHIaH Kys3jiad
Keunpranja Kyfsgarunapun GG osamus:

On{umm oitparn Kyénnap ydri GHnaH KeituHry oiiga OJHH-
rad Kyénnmap »y¢TH KyIuuica, yd oifia OJIMHIaH KyeHJap Ky(prH
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Kesri6 unkapu. AnGartra 6y NPOLECCHH UYeKCH3 JABOM STTHPHII
MYMKHH. ;

OHIM KYEHapJlaH COHJIAPra yTamus.

15 Uz Ug, Uy, ... (1) wynpali connap Kerma-KeTaury 637i-
CHHKM, n> 2 Gyarampa U, =U, ;+U, , (2) Oyncun, sbHH
Xap OMp KeHWHIH Xaj YHAAH OJIJMHTH MKKH XaJHHHT HUFMHZH-
CHaH nbopar Gy/cHH,

MaremaTuk agaGuérnappa GyHpail xoccara sra GyJaraH KeT-
Ma-KeT/IMKJIapHH (Xap OHp KeHHHIM Xaj OJNAMHLH XajJIapHHBC
(DyHKIMSICH) peKyppeHT KeTMma-KeTIHK Je6 aranamm.

AnGatra (1) xerma-keTqMkHY (2) IWapTra acocan Ty3HIILA,
YHHHT aBBaJTH HKKH Xauu Oepusiran OYJHIIM Kepak.

Mucou.

2 S T2 N sl

1030 A7, LT

By xerma-keruiukiapuusr Gupununcy, 2 Ba 5 nap Gyiiuua,
HKKWHYHCH 3ca 1 Ba 3 gap Gyitmua (2) mapraan (polianank6
Ty3ungu. Arap U; =1; U, =1 ne6 omm6, (2) maprra acocan

» U, ... 3nementnapun ammgnacax, 1, 1,2, 3,5, 8, 13, 21,
34, 55, 89, 144, 233, 377, 610, . .. KeTMa-KeTJuK Xochx OY.ia-
1M, Oynpa yHHHT oJMHPH 14 Ta XaaM 10KOPHAA KeaATHpisman
KyEnJlap MacanacHjard coHmapian HGopaTaup.

DuGonauun kerma-kerauruannr 10* nanm xnyuk Gynran xan-
aapu 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233, 377, 610, 987,
1597, 2584, 4181, 6765 nap 6y.m6, .yaap opacupa takar U, =
=U, =1 Ba Uy, = 144 xBagpar conaap xampa U, =U, = 1,
Ug =8 ky6 coOHapHi TAWKWI KHIALH. . 3

1958 #innpa matemarux Spgen ¢gubonauun comnapuuuur 101
COHNraya Gysran KeTma-KeTJHTHHH Ba (PHOOHAUYH CORMApHHIND
VaHOUMK GHWJIMACHHUNT >KafBajMHH Hawp Kuagd. By xagsasn-
nan 144 pas xarra Ba 10¥ jgan xkuuwk Oyaran a* (k> 1—
— HaTypasl COH) IUaKJIHaard (puOOHAUYH COMJADHHHHT MaBXKYI
SMACJMIHHH KYpum mymkud, 144 nam xarra Gyuran Oympait
COHJIAp XO3Hpraua MabJyM 3Mac.

Marematik Xorarramunr HcGOT KWIMIINTa Kypa Xap KaH-
Jaii HaTypas coH (HGOHAYyH COHJIAPHHHHT HMFHHAMCHAAH HGo-
paraup:

1=U,; 2=U; 3=U,=U+U; 4
=U;+-Uy; 6 =U+Uy; 7=Us+Us; 8
= U +4-Uy 10 = U,+U, Ba x0Ka30.
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U=1,U,=1 U,=U, ,+U,_, xoccanaps OHmaH Ty-
BHMAJHTAH KeTMa-KeT/MK (DMOOHAUYH KETMAa-KeTJIHTH, YJapHHHD
3/1eMEHT/IapH- 5ca (pUOOHAUYM COHJIAPH JeHH/Ia/H. ]

DubOHaYuM COH/JAPHTA TETHULIA aifipiM XoccaapHH KYpHO

yramua, 5
Uy, Uy Uy, o .., U, (uGonauyn Kerma-KeT/urd GYJICHH.
1) Uy U U+ .« o U, =Uppa— 1. 3)
Tanpudra acocas: :
. Uy =Us— U, -
U=y —Usn =

Uy =Uy—U,,

Un = Un-i-z - Un-l—l .
By TeurnuxsapHu Xaaa6 Kyuicak, (3) TEHIIHK Ke/0  uiKaii.
Mucoun 1, 1,2, 3,5,8, 13, 21, ...— ¢ubonayyn Kerma-
KeTyiury GepHJirad.
14-14-2-+3 =8 —1;
141424345 =13 — L. =

2) Ul'I'Ux‘f‘Us"" (R '{_UZA—I = U!n' . (4)
Mucon. 14-245=38, svun U;+Us+Us =Usg = Us.
3) Uz"‘Ur{‘Un’{‘- voo FUsp= U2n+l =i, (5)

(3) nau (4) mu afiupranga (5) XocHa Gyuiam.
Mucon. 14348421 =34—1.

4) PH-UH-UR+ oo U2 =U, Uy,

AbHE (DHOOHAUYH COHJIAPHHHHT 1 Ta XaJ KBajpaTJapuHUHT iH-
EHHAHCH n Ba n+-1 xagjap kymaifirMackiaH HOopar.

5) U2n=Uf,_H——U§_l. -
Mucoua.

1, 1, 2, 38, 5, 8 13, 21, 34, 55, ... yuyn

Up--UEH-U2+-U3 = U, U ra Tenr

1414449 = 3.5 — QuGonauun coHugup.

6) Arap nim Gyaca, y xonpa U, iU, OGynanu, sbHu, arap
HKKHTA (UOOHAYYH COHHJAH OHPHUHHHT HOMEPH HMKKWHUHCHHMHT
Homepura GyJMHCa, y HOMepJapra Terdunii (HOOHAYYH COHJIA-
PHHHHT GHPHHUHCH HKKHHUMCHTA GYJHHAmH. :

Mucoa. 1) 10:2, pemak, U, iU, 6ymumu kepak: 55: 1;
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2) 9 conu 5 ra GynunMaiign, wWyHHET yuyn Uy =34 xam U; =
=5 ra GyuuHMa¥iy. .

. 7) Arap n + 4 mypakkaG cou 6yuca, U, Xav MypakkaG COH
Oysanu: n =6 mypakkaG cos, U, — 8 xaMm MypakkaG COH.

8) (Up Upyq) =1, sibiu Kyimnn ¢uGOHAYUH COHMADH §3apO
TyG COHJapaup:

Uz Ug) =(18,21) = 1.

9) U, U, =U("m), SI'IBHH m- Ba ri- pHGOHAYYH« COHJAPH-
HHHT SHI KaTTa yMymuii GyuyBumcH Homepu (m, n) ra TeHr
6yaran ¢uGonauun CcoHHra TeHTmup. ((m, n) wupoxa m Ba n
JIADHHHT SHI KaTTa yMYMHil GYNyBUMCHHH KYpcaTaj). ’

Mucoun. (Us, Uyy) =Usg, 1),

(5,55) — U(5,55) = U5 = 5 .

By xoccanan ¢uGoHauuu COHNApH KeTMa-KeTJIMTHLAH HCTal-
rai BKKM XajH ys3apo Ty6 GyJraH yCyBuH CcomJap KeTma-KeT-
JIUTHHA  )KpaTHO O/ MYMKHHJIMCHHH KeNTHpUG —4MKapHLI
MYMKHH. -

Bynpait Teopema xaM ¥ pHHIHZUD:

Aeap U, = 2I* 6jaca, y x010a n =0, 3 éxu 6 ea mene
6w Kepar.

Mucoan, Uy =2-1>=2, n=3,

Uy =:8=:2-28 " n.—6:
Arap
1, 1, 2,-38, 5, 8 13, 21, 34, 55, 89, 144, ...

(rGOHAYUN COHMAPHHHHET KeTMa-KeT JKoiliammmupan (oiizananié

1 1 2 3 5 8 132

i ol B SN DR & et
Kacpnap Tyawica, OyHjail KacpJapHHHT Xap OuHpu HKKHH'UH-
cupan Gowal KyiiHjars axoin0 yanyKcHs Kacpiappaan Cyvi2AH:

i “ i g_ 1 . 3 1 ;
_— = —0 e e e R satad = 1
2 1++ ° I—Fhll ] 1+ ]
15T L e
‘ LS
< 5 1
g = 1 !
14 1
e
s ¢
I+T
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Dubonayun CoHNIapH KYHHAArH Xoccara Xam sragup:

Arap Gupop hHGOHAYUH COHHHHHI KBajpaTHian y Ounan
KYUIHH GysraH MKKH (puGOHAUYH counap;muur Kynafitvacy aiiu-
puaca, Taptu6 Guwnmaw — 1, 41, —1, 41, —1, 41, ...
COHJIAp XocHn GysiagH, sbHH

U/% = Uk—l kL= = l)k

Mucon 12—1.1=—1, 5 —3.8=-+1,
2 I:3'= I 8*—5-13=—1,
32 25=—l,_ 132 —8-21 =41,
21* —13-34 = — 1,

377t —610:233 = — 1.

DuGOHAUYH COHIAPHTA JOHP AipuM GYJHHHLI GeJrHiapHHu
Gaéu Ku/jamus:

a) n i3 Gyusrauparuna U, xypr con Gymamu. 9i3; Uy =
= 34 —xydr con

6) ni5 Gyuranaariia U, 5 6ynann.

10 :5 Gyurann yuyn Uy 15 G¥nianu.

Xagukaran xam 55 i5 Gyaanu.

B) ni6 Gysranparuna U, 4 6yuagu. Ug =8, 6:6, mymHiur
yuyn U, 4., Xakukaran xam, 8 :i4.

r) n:8 Oyarauparna U,:7 Gymamu: 8:8 Gynranu yuyu
Uy i7. Xaxukaran xam, 21 : 7

a) 8 ra Oyniranja 4 gonguk Gepajuran (nGoHaudu COHJAPU
MaBkya sMac; 17 ra Gyummajgurad TOK HOMep QuboHauuu
COHJIApH MaBXKya 3Mac.

e) Xap xaujait marypan m cou yuys Gupuuun m* — 1 ¢uGo-
HAUYE COHJAPH Opackia Kammjaa 1 ta m ra GyJuHajguram com
MABIKYI.

Mucoun. m=06 oyncun. 6*—1=235. [lemax, onauurn
35 Ta (uGomauun comsiapn opacpaa Kammpa 1 ta 6 ra Gyuu-
HAJHral COH MaBMy/.

Xaxugaran xam, Uy, = 144; 144 i6.

10K0pHAa  KenTHpuaran Macananap uGoHAaYuM COHJapHra
Joup OyamG, ynapuu OCOHMMK GHNAH Xaq Ku/MLWI MyMKuH. Jle-
KuH (uGonauui CcoHnapura AOMp Xavma wmacananap OyHjaai
OCOHJIMK Ounan Xas. GyvyiaBepmaiiau. Mana wyHpait macasnanap-
HHHD aiipuviaph GujiaH TaHuinG yTamus.
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1) U, ¢uGonauun conu p 1y6 coHura 6yJMHMG, YHIaH Ki-
UHK Oyaran Gouika (uGoHauun coHsiapy p ra Gysmnmachs, by
Xonna p conura U, HuHT Maxcyc 6ynyBuucH nel aTafimus.

‘Mucoan. 11 196 conu Uy, =55 munr, 17 1yG comH 3ca
U, =34 numr maxcyc GyuyBuniapuamp.

Bynpaii macana xyimnann: U, — duGonayun Cconn yuyH P
TY6 cOH Maxcyc GY.iyBun GyJMIIE yYyH n Kavpaii Homepau G-
JHIIH Kepak? =

U,, U,, Us, Uy, —puboBauun COHJAPHAAH TAIIKApH Xap
Kauzaii (¢pubonauun conu Kamupa 1 Ta Maxcyc GyayBuura sra

. 3KaHIHTH nc6OT KuauHraH. n < p-+1 skanurnun ucGorJall
MYMKHH.

Arap p =5t 4 1 waknparn Ty6 con Gyaca, U, 1ip B2
P =5l 2 wakagarn TY6 con Gyuca, U,y ip SKAHIMTH HC-
Gorianran.

1, 1, 2, 8, 5, 8, 13, 21, 34, 55, 89, 144, 233, 377, 610,
987, 1597, 2584, 4181, ... duGoHayun consap KeTma-KeTJHs
THJA JOKOPHIA alTHJITAHJapHH TEKWHpPHO KYpamus.

p=11=2.5+1 1y6 con, U, , = U, =55 55:11,
p=19=4.5—1 1y6 con, U, ;= U, = 2584; 2584 :19
p=T7=5-142 1y6 con, U,y =Us=21; 21:7,
p=3=5.-1—2 1y6 com, Upir = U,=3; 3:3 Gynamm.

2) Arap U, mypakkaG con GyJaca, n XaM Mypakka® 6y~
INM 1IapTMH, JeraH CaBoJ KYsiMiI3. .
Uyy=4181 =37.113 Ba U, = 1346269 = 5572417 -
CONIAp Kyiuaran caBosra canGuii xxaBoO OepajH.
o P 5 13, 89 ...
Ty0 COHNap MaBKyA. YJAPHHHD COHH KAanua SKAHJMIH anHK

Dubonauun connap KeTma-kersmruaa 2, 3, !
sMac.

n =3, 4,5, T 11, 18,'17,:23, 29, 43, 47

aap yuyn U, duGonauun connapuuunr TyG oxansmirs neGor-
JlauraH.

Kypcarnarannapnan  Tamapu TY6 ¢mGonayuy COmIApH
6usra mMabjyM smac. Mabnym 6yaran our xarra (uoonaytux
Y6 conn 10 Ta paxaman U, = 2971215073 comuuup. p TYO
Con Oyaraspa U, Imaknpars MypakkaG conjapuuur —€oHH
UeKCH3 XYm Aeiiunran Gy.capa, Gy HCOOT KMAHHMaraH runore:
33anp.
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U, (uGonauun comunm s ra Kapab aHuk/aml (opMyacHHh
TOMHII MYMKHHMH, J€raHn cason kyfiuaran suu. Bynpait (opmy-
Ja MaBwyn. Jlekuu wyHucH axcoitu6ku, n Ba U, nap natypan
coH Gynca xam U, uu n opxaim ugoaajioBun panHoHas (op-
My 3Mac; .

L+ V5,
a1=—-2————,

n =2 Gyarania,

(LVE)_ (1)
Hyri 12 Pl

Vs

Wynpaii Kuauo, (puGoHauun COHJIAD KeTMa-KeTNHTHHHHT 1-
Ba 2- Xapnapu (a) (opmynagan TomuanG, yaap yuyn U, =
= U, 14U, , gouyn ypuuau Gysraunian (a) dopmyJsa aHHK
GYimO unkaum. :

®uGouavuyn ComMap KeTMa-KeTJurujga Xap Gup yHUHHUM COH
yOT, Xap Oup TYpTHHUM Con 3 ra, Xap Oup GewMHUM COH 5
ra pa xap Oup 15-com 10 ra Oyumummun ucGorsianran. TOMOH-
Jaaps Typan  (uonauun comnapuaan  nGopar Gyaran yuGypuak
ACALL MyMKHIL 3MACAHTH XaM  1c0oT/IanraH.

Pulonayuin KeTMa-KeTIrHAa ToK TYO VpuHum Xagnaph, TyG
ubonauun conura TeHr GY/MILIM MyMKHH (JIEKHH IUApT SMAc).

Mucoua. 1) Uy =11, 11 sca 1y6 ¢uGonauun couu,

2) Uy = 4181 =37.113 —1y6 nomepm puGonautu COHit
Gyicana, viekHu yau mypaxkas (uGonauun COHuAMP.

Auranstmk  mMarevatuk  Baiimraiin Jlenapauuur (1966 ii)
ucGorura kypa oapuury 2n Ta (puboHauui COHJAPHAAH HXTHE-
Pl -1 Tacumn TaunaG oMII MyMKHHKH, yJap opacuaa OH-
P MKKHIMICHTA GYyiHaguran counap MaBxyn GyJamd.

Mucon, Omuurn 8 Ta 1, 1,2, 3, 5, 8, 13, 21 ¢huGonauyu
connapunan 1, 2, 5, 8, 13 napuu  awcpaTuml MyMKUHKH, yJiap-
Jan 8 conn 2 ra Gynunamu. F

DuGoHauum KkeTMa-keTiMCMra Yxmaran Kyingars Kerma-
KeTVIHK XaM MAaBXyA:

n=l =3 V=040, @=12 3 ...)
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By xeTma-KeTMIHKHHHT G6upnnun Xapmapu 1, 3, 4, 7, 11, 18, 29,
47, ... @apmup. n =2, 4,5,7,8, 11, 13, 17, 19, 31, 37, 41,
47, 53, 61, 71 napra Termmam o, Jap TYO COHNAD IKAHJHIH
TEKIIHPHITaH. U, = 688846502588399 comn Gyrynrn xyHia
Mabiaym GyJraH v, makaHAard sHC Karta TY6 conaup. byH-
Jaii TyO COHJIAD YeKCH3 KYI jeraH THIOTE3A MaBIKYA.
11519, "8 4 R 6 1018 S
COHJIAp KeTMa-KeTJIHIH
: Gn = Gn—il +Gn—3
KOHYHIra acocaH Ty3uaraH G6y.Juio,
Gy =G, =G;=1.
- By xetma-keTnHKHHHT n-Xanu G, KyHHgars (iysi Gujan TONH-

Jaju:
G,=C_,+C -3+ G T Y
Mucon. G,=Cj+Ci+ 1+6—1—6 13. ®dubonauan
COHJIApH YYyH 3ca
0 01 2
Fp=C) LGl oG - sty
KOMAA YPHHIMAMD. |
Mucon, Fy=Ci+4C\+C?=1+43+41=5.
Onpn Gup BOKea XakHAA ranupH6 yTamua. ;
DuGoHayyl ‘suaral 1aBpja Te3-Te3 MaTeMaTHKJapHuur iiu-
FUnMmAapy  6ymui6 Typrad. By fimFmmumiappa Gounga marema-
THKJap Gunan Ouprannkza PuGoHauuH XaMm garHawrai. Dy iin-
FHJIMIIA KYillarH Macaja XaM Xaj KHJHHTaH:
T)"fmug KBajgpar GVaraH coHpaH 5 HH aitnprania ¢ku yHra
5 Hu Kywranga sHa TYIHK KBazpar COHHH ngosa naagIras

COH TONHJICHH,
My iimemapwaa Katawras @uGonauun Gup o3 Viiial, oy

COH

KYPHHHLIAArH KACP COH 9KAHIHLHHH aiiTra.
XakuKaran xam,

Lo, —SOEElg

a4 T 144 12/ !

1681 , » _ 2401 _ (@ 2
12

144 BT
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By conmu ®uGonauun Kampaii TONFaHH KyN BaKTJIEp JAE0C-
Muja MabayMm OGyamacaan kenran. Coser wmatemarnrn I, H.
IMonos yaunuur «Tapuxuii Macanatapy KUTOOMAA, IOKOPHAA e~
THDWITAH MacaJaHMHT Kyiimjarn anreGpank eunmmiHu Gads
KHIIIH,

Macanannur waprira acocan:

a*+-5 =U?,
a? —5 =v%
218 -
lynnait giawd, "U2 —o® = 10. Jlekun 10 = 5%3— - [Hysnaf
80-18 L 80 T
K6, (U —uv)(U+v) =5 Bysaa U-+o=7; ea L
18
U= 1 Je6 onuHCa,
_49. S b _ 4
H=tp o= 51 (%9
TONHMAI.

h 412
‘ }Olgopmla KeJTHPHIraH Macananinr a? = (I“Q) AaH Tallxa-

PH sina eunmn GopMM, AeraH CaBoJi Kyilwaraw sau.

[epmp mwaxpuja awaran umxenep H. B. Huxudgopos myuzaf
YMyMmuii Gopmysia MaBKyIJIHIEHE KYpeatau, y Gopmyaian (?—;)n
AaH TAIIKAPH HA Macalla WAPTHHH KAHOATJAHTHPYBUH COHap
MapRyyImry KennG unkayu, JKymaanan @, = ‘%%IT mynaaf
Conapaannp. Xakukaran Xam

(3344161 )2_5 - ( 113279 ) (3344101 )2_u

4728001 \*
1494696 1494696 / ° = (145100

= ('1 454696/ *

1494696 1454606

Byspan Tamkapn -

e 249 850 594 047 271 588 364 480 641
* ™ 751354220 862 821 602 092 201 248

XaM UIYHAAH XOCCAMI COH SKAHJHCH  aHUKaHL,

Auau uGonauuy conyiapiu Ounan Goromk OYaran Gup reo-
METPHK NapajokcHu KYpul Yramus.

Tomonn x--y ra Teur Gyaranm KBajpaTHil Kyiuparuua ux-
KHTa TEHr TYrpu Gypuakun yubypuak Ba MKKNTA TEHD TPANe:is-
Jgapra OyauG, yuaan Tyrpu TYprGypuak Tysamms (25- makxs),
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) Argp KBajPaTAAH TYFPH TYPTOYPUAKHH XOCHJ KHJMII MyM-
KuH Gjuica, §y IIAK/HIHHT 103/1apu TeHr Oysmum kepak. Ksaapat-
faH TYipu TYPTOYpUAK XOCH] KWJ/MLL yuyH OepHJIraH KBajapar
TOMOHNADHHH x_Ba Yy Oynaknapra kaupaii GyJuiul Kepak, Jerad
CaBo/l KYAMHU3.

Arap TovmoHH Xy =38

g X - 6ynran xBagpaten X =6,
R y.=2 Oynaknapra OyJcaK,

= Oynakaap TYFpH KeiMacias,

s TYEpH TYpTOYpUaK Xocm 6y
‘1 815 Maiigu  (Oyun — Taxpu6aja
a\[¢ ‘A 'Lrﬁ!-:mupné Kj"[)lu.l.[‘ MyMEKHH)-

3 YHUHTJAEK, arap x = 4,5,

X+y y = 2,5 6ynaxaapra GyIHHCE, -

. Xry fHa IIyHAall Xoa 103 GepH-

= mH  MyMK#H. JIeKuH x?5,

A | y=3 1eG osmica, TYFpu TYpT-

A .. Gypuak xocu/ Gysirauniai Ky-

puHagu. DByuga  Kyiuzarg

25- war AHMVIALIH/IMCBHHINK  XOCHT

el Sy . Gynagu: Gepuuran KBaapaT-

MHI TOMOHI Xy =8 GYuIraHi yuyH YHHHC 1031 x-+yr =

_—_64 06, TYrpu Oypuak/au TYpTOypuaKHHHT (031 | X (x+y)]¥=
=15+4-(5-1-3)] -5 =65 Gynau.

Vikkunun Gup. mucon: Tomomn x--y = 13 Gyuran KBai-
PaThil x =8,y =5 Gjnaknapra Gyaus, sua 10KOPHIATE
Ay Ounan tyepu TYprOvpuax sicanca, Oy Xon4d Xam TYFPH
TYpTOypuak Xocun Gyramaii Gyicaza, JEKHH ymuir 103 KBa-
APATHHHT 103upan | k6. GupaHK Kam OVJau:

(x+y)* = 13* = 169,

. (+(e+y)lx = [84(8+45)1-8 = 168.

By KeJIHIIMOBYM/MKAADHH  TYLUYHTHPUUI Ba yHitur (uboHauum
Sgl‘;‘apu Ounan Gyiran ajokackuu Kypeatniura ypiiu0 Kypa-
. -ABBaNO mymi aiitnG yTmim Kepakkm, x =5, § = 3 Xo11a
'\-ﬂ'\“ & ?5- y =5 Xomma xaMm Xocuda GyviraH MKKHHUH LIAK!
TYFpI TYprOypuakka Yxuaiinu: GupuHuM Xonja TYPrOypuaKHiUHE
YPTacuaa ysyu pomG wakaugars «Gyuinmky Xocusn OYu0, HE-
‘;gg;‘l“ Xonga sca Gyviaknap Gup-GupHHMHT ycTura Tywurad GY-
Yiiap WyRYanuK KHIHKKH (ynapuusr iosu 1 xe. OHP/HK),
Taxpnbdana y kypunmafigu. Bynu 26- mwakiiga KypcaTil - MyMKHH.
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Ksagparunsr 1osu (¢+y)* = ¥*+2xy-+y°, TYFPH TYpTGYpP-
YaKHUHT 1034 3ca
(2x+-y)-x = 2x*+xy
ra Tenr. Arap Gy 1ossap oOpachHpard aiimpva R Guaan Geari-
JiaHca, y Xouia
R =x* —xy+y?

ra Temr,
R=0, mm ¥ —xyLy>=0

6}"-”"%"‘,1181"}1}!3 KBajlpaT Ba TYFpH
TYPTOYpuaknapuusr 103J1apH

TeHr Gynamu. Bynnan (%)2—
—({\’7)”-— 1=0éxn % = 1_‘.“_2"/_5

; X < 1+ V
Iemax - MicGar %ﬁ nppa-
IOHaJI coura TeHr Gynraspari-
na KBa/\paTian 1034 Iy KBajpaT 103Jra TeHr Gyaran TVrpH
TYPTGypuak Xocus kumm MymiuH. IOkopnnary xonsapna sca
X Ba y japHUHI KHHMATVIApM PallMOHaJ CcomJapra TeHr Gy.viraH
S/, X Ba y JapHHHr KuilMatTH OYTyH COH Oyaramja 103jap
OpacEiary aiiupMannHr SHr KHuurn R = 1 Gynaau.

IOKopuga keatnpuaran muconnappa R = 1 6VamG, x Ba ¥
HUIE guilvaTaapn sca €uMa-én Typran (puGonauyn CcOMJApHAdH
noopar sju:

Ug=5 Uy=3 pa U,=8, Us=5.

26- wak..

= =
Lly Guxan Gupra xocua 65’/.r|rau'—/ = 1_4;2]/_5 KHiIMaT Xam
P el a=1+V§ az=1+1f§
n VS— £l 1 9 ’ 9

aary (uboHavun COHJAPHHM XOCHA KHJHII (opMynacHiaH Ke-
JiHOG  uUMKamH.

APUOMETHKAIATH ARPHUM AJANTUB MACAJIAJIAP

Xnujucronnnxk Pamanpymxan (1887 — 1920) koGunusraii wa-
vematyk cupatuia Tanunrad; Coper maremaTurn JIMHHME yHIC
«MaTemartika IlaraHuuucH» jie6 araran spu. 5

143



BHD KyH aHrMusiuK MateMaTMk Xapiu Kacan &rran Pama-
HYTXKAHHHHT yiura Takcuaa Gopauu. PamaHyTikan Guiad yupas
omb, <AYCTHM KeUMKKAHHM Y4yH yap, MIOMKIHG TaKCHAa Kell
Aume Jefinn. PaManyTikaH kanjail HOMED/IH MallMHAaza Keura-
HHHA CYparad. Y MalMHaHMHT HOMepH 17 — 29 skanmHH afiTaiH.
PamanyT/Kan 6y HOMEpHH SwuTHG Yiinahu6 xonanu. Xapau -yHra
eHera wynya VitnanuG xonausrus, axup Oy COHHHHI Xeu KaH-
Jail KH3MKADMML yKoiM HYK-Ky?» Aeilgn. - «[yctum, cu3 xarto
KUJIITICH3, — jeiiin  ynra PamanyTiaH, — Gy COH aoiiHG COH-
HIHD, Y HKKH XHn iiys1 OnjiaH — HKKATA ‘Xap XWJ HaTypas COH-
Aap KyOnapn iiuFnHgucH cuatuga é3usaguraH COHJIAPHUHT SHT
KHYHTHANDY JHefigu:

1729 = 122413 = 10°4-9* =7-13-19.

Marevaruinapuusr Gowra GMp yupauryBupa uly Gyarad
BOKeaHH Xapau Xukosi KuiuG GepraH oKaH, uly yupaulyBia
warHaurad Oup marematuk: «By coH MeHmmua TyG com Gy.nca
Kepak» JeraH skaH, Ba Oup o3faH KeiinH: «Cyparan ogam iKy-
7Ma xarTa onum Gysicana, Gupaad (apg/aH HKKH KyOHHHT HHFHH-
qucH TyG cod Oyna OJMAcJMrHHI Te3rHHA aHmail ojmalmy, —
ae6M.

1729 HuHr axoituG xoccasn COH SKAHJHLHHI fHA KYIiHlard
Giinyva @paamifa KypeaTHil MyMKHH:

1729 = 1 4 8 + 13 4 214 34+ 55+ 89 144--377+4-987,
asiit 10 Ta xap xun (uGOHAuuH COHMApH iinFniICHAAl HEO-
par.

By kypunrau Mucosn apuMETHKAHHHI aJJAHTHB MacajanapH-
Ta JoHpaup. .

Bepu/iran HaTypan COHHHHT MabayM Xoccasiapra ora OVi-
rai B4 Mablym COHAaH nOopat Gyarad KYIIIyBuuaap HuFliH-
ANCH LIAKIIA G3WTHUNNA ajQHrHB Macana je0 aranaut. Al-

ANTHB CY3H NATHH THJHAAH OaHHraH OYyiul  «iiiuiyiiy MabHO-
cuun Gepajir. - ;

Bus Gy maparpadpa afipum ajiTHB Macajaaap xagnia )3
[OPHTAMHS.

AsBano Ty0 connap Gunan Gorumk Gysiran ajyiiTHe Macadid-
JIAPHH, ABHH KYWUmiyBuuiapu TyG comjapian nGopar Gyarar
sfacasanap OmViaH TaHHIIHG YTaMu3.

1. Coabpbax-Jitiep runoresacH

TTerepOypr axkajemusicuuHr akagemurn X. Fonsadax 174?
s 7 monga JI. ditnepra ésran xarnaa «MeHumua Xap Kaujai
x> 6 HaTypan cod yura Ty0 COH MHFMHAHCHZaH HOOpaT» Je-
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TaH ¢uipuyn-6aén guirad. JI. Ditnep y3unuHr karo0 XxaTuaa:
«Xap karpait n > 2 xypr COH HKKHTAa Ty6 COH HHFHHAHCHIAH
uopaTiurura avMMHMaH, JeKHH afCyCKH, XKyjaa KYI ypuHraH
6yucam-jia, MeH OyHH HCOOT KuJOnMasimMaH» €0 é3ram.

By rumoresanap Guprannkaa [onsnbax-dilyiep runoresanapy
Jed toputinann. Keitnnuanuk C. [anawesckuii Oy runotesanap-
HH MaBxyn TyO comiap kajaBaanapuiaH coiiranannG, appan
n < 50000 marypan comnap yuyH, Keinhuanuk n < 100000
HaTypasl cousiap y4yH TeKIIHPHO KYpuO TaciHKJIaraH.

By npodnevanapsi ncOoTiann MacajackH OHJIaH Kyaa Ky
ONEMJIAD 1IyFy/IVTaHHO KeJraHaap.

Arap TonbaGax runoTesacHHH TOK COHJAp Ba KY(T COHJIAp
YUyH anoxmua aiituica, y xonua [onpabax Ba Diiiep runoresa-
J1apu opackjary GOFNIAaHHIIAD KyHujaraya Gysamu:

/I‘ TOK, Byuzna 3 — Diinep,
ot I' —TonbaGax,
T wydr X — — Keyii0 YHKajau.

1. Arap n>4 xydr comnra 2 Ty6 COHM KYLILICA, Y.XOJ-
Aa Xamvia n>6 wydr commap xocun Gynaam. Wynuur yuys
Diinep runoTesacH Xad KMIHHTAHAA, sky(T COHMAp yuyn [omn-
Gax rumotesacH XaM Xaa KHJIMHIAH GYJiai.

2. Arap wyr connap yuyn [ombaGaxuuir THMOTe3acH Xas
Kiviniica, Diiep runotesacH xas wuusiran 6yiagu. By Xouna
#ydr comnap yuyn [osbabax runotesacHard KyIH/yBUHIIap-
JAan Gupu 2 Ty6 con OyauMIIM Kepak Ba KOJraH HKKHTACH TOK
TyG con GyuuG, Xap Kaumail ydT COHHM HKKHTA TyG COHJap
VHPHHANCH maKTuga upoganawr MyMKHHJHCH, SBHH Diiep ru-
roresacit xenuG YHKALH.

3. Diiyiep runotesacH éKm ynra 3KBHBAJEGHT Gyuram Ky(r
connap yuyn lonpafax rumoTesacH Xada KuuuHraupga, n > 6
TOK comnap yuyn [onbabax rumoresacH Xaa KHJAMHTaH Oynajpu,
AbUE Xap Oup n >4 xydr conra 3 TyO coH KYumiaca, TOK
counap yuyn Fonbadax runoresaci Kesqnd UHKanH.

Mucoun. 8=3-+5 pan 11 =348 = 3 4 5 - 3 skasnuru
KeJI0 unKaau.

4. Tog connap yuyn Tonbpbax rumotesacujan Siyiep rHIo-
Te3ack KeauG yMKMaiian; yHman ¢akaT Xap KaHpjait xygr comH-
HHHT 4 Ta TyG conaap inFHHAMCHAAH HOOPATIIMIH KeuO uuianu.

[lynnait  guauG, arap n > 6 xyht connap Ba n>9 TOK
conap Gunas werapananca, Oy xonja Oiniep Ba [ombaGax ri-
nioTesanap Kyiuaarnya OyJaau:
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Jjinep THIOTE3acH: Xap KaHmah n> 6 xydr com uKKuTa
Ty0 COH MHFMRIHMCHIAH HOOpar. :

FonpnGax runoresacu: xap KaHgai n>9 TOK co yura
TOK TyO COH MHFHHAWMCHIAH MOOpaT. :

1912 imnna Oymm6 yTraH  MaTeMaTHK/ADHHHT XanxKapo
KOHTpeccHaa GyioK HeMHC MaTematdrd 3. Jlanpay: «Tosbagax
npoGJIeMaCHHH XO3HDTH 3aMOH MAaTEMATHKAcH OHJIAH Xajl KHJHUI
MyMKHH 9Mac» JIeraH Siu.

Tonbabax npoSnevacHHM Xal KHIHIN {iyVIHIarH  GupiHyA
MyBaagusiTaap Oyiok coser Maremarturd JI. . Hlunpens-
manra (1905—1938) rernwanaup. ¥ 1930 finnza Matemarnka-
ra COH/M KeTMa- KeTJIHKJADHH KYLUMII METOXH Jerad siHCH Ty-
wynYa KHpHTHH. [nupensman YSuHMHT Metogu GHaad KyiiH-
JlarH TeopeMaHH HCGoTMaiH:

Xap kandatk n>1 namypaar con yiyn wyrndaii C yseap-
Mmac con magycyoku, n conu Kynu 6uaan C dowa myb CoH-
Aap durunoucudan ubopam. 2

By C conura [llHupessMan KOHCTAaHTACH AeilHvianH.

Muupensman C kuiivataiar 800 000 pan oprimg  smacn-
riuuy ucGorviagy. [lynpait  xuau6, I[luupensyan  Teopemach
Gyiinua, xap kaupait n>1 conn xynu Ounan 800000 1a_T1y0
COHNAp HHFMHAMCHAAH HOOpaTVIMTH Kesmd umkanu. AntaTra Gy
KOHCTAHTA jkyAa Katra GyJica-fia, JIeKHH Y3 BAKTIAA SPHIINI-
rai Katra mysa(daxuar SmH.

Maremarik [Tun 9<n< 360749 Gyaran xamma TOx COHnap-
HHHT 3 T4 TOK Ty0 COMNADHMHT HMFHHAHCH LIaKJHaa H$oua-
Jlanrad axkageanud Ba n< 100000 6yaran xamma >XyQT COH-
JIAPHUHT HKKHTA TOK TYO COHJAp MMFHHAMCH wakmp@a Hpopa-
JIaHTaH JKajBajHH Oepau. .

1936 imnga matematnk Puyun C mm 67 rava, 1951 iinn-
na Wanupo Ba Baprases 20 rava sa 1958 iimija MaTeMamik
My 1lnupensman KowcTantacuu 18 raua I(agr.xmmipllman
Iynnaii kuinG, [unpessman TeopemacHpan 9% coHHHHT  Ba

100"™ yJIKaH COHHHHP Xam 18 Ta TyG comsiap FHFHHAMCHA3H
HOOPAT/IMTH KeNHO YHIKaMH. ;

1968 iimmga coser marematurn H. M. Kianmos ¥3 moripa-
sapu Grnan xygr connap yuyn IlnupesbmaH KOHCTaHTACH
C <10 9KaHIHTHHH, TOK COHJAp yuyH sc2 C<9 SKamJIMTHHU
ncboTIaMH.

1937 iinana coser akagemury, Coumamuctuk Mexnar Kax-
pamoni, Japnat mykodornnmer Jjaypeatn WM. M. Bunorpanos
TonbaGax —THROTE3aCHHM AESPAH Xal KHAgH. Y ysu apatran

146



' TPUTOHOMETPHK [IMFMHAHJAD HasapusiCHAAaH (pofifananuG xap
KaHgail n>>n, TOK COH yuTa TyO COHJap HHFHHIHCHJAH HOOpAT
SKaHJIHTHHE HCOOT KHJIIH. .

Y Tonba0ax THNOTE3aCHHMHT 7, COHHAaH -Ooumiab TYFpH
SKaHJHMHAH KypcaTad. By coH Kym BakTiapaH OepH aHMK/aH-

Maii KeJran sjpu. 96
e 4l

1939 imypa coper matemariri K. [. BopogKHH 72, < &°

SKAUJHIHHY aHMKJIAaAH Ba KefinHyaauK Oy COH uo<‘t 00 raua
KaM)a;"xTHmeAu (Oynpa e = 2,718281828459045. . . — uppauuoHa
COH).

By yna karra commmup. Xap xonma n, raua GyJuraH COH-
Jap yuyH [onpnGax THIOTE3ACHHHHT TYFPH SKAHJHCHHH aHHK-
Jaur macanacn Gy THIOTe3aHHHT XaMma n>>n, COHJAp YHyH
TYFPH 3KAU/JMTHHH AHHKJIALITA Kaparanjia OCOHJHP.

Maremaruk MHHKOBCKMII Xap KaHmaid n> 55 Harypaa COH
4k+-3 makuaard xap Xua TyO COHJAD HHFHHAMCHAAGH HOOpar
YKAHHPHEN HCHOT KHJIIH.

Miucou. 60=7-11-19-23;

OyHna
T7=4.1+43, 11 =4.2483, 19=4.4-3, 23=4.54 3.

Xap kawpaii »ky(pT COH MKKHTA Ty0 COHHHHT aiiHpMacHIaH
ufopar, jperaH THIOTe3a XaM MaBXy[mHp.

1938 iuana coser matemarirn H. I'. UyaskoB Kyiimgars
TEOpeMaHi HCOOT KWIIM: 0espau Yamma cygm conaap uk-
Kuma myb cox durunducudan ubéopam.

By Teopemani Kyiinjarnya TYWyHHUr Mymkas. Arvap A(x)
OpRAJH X JaH KHYHK Ba HKKHTA TyO COH IMFHHINCH INAKIHIZA
AQoganaumaiiauray Ky(Qr conaap conH Hpozajarca, y Xoaaa

X—x X
Oyaau.

Ilynpaii gumo, oapadax rHnoTesacH Xafd KHIJIHHPaH O
ca- pa, diiep rimoresacH (Xap Kauagit n>2 xy(pr COH HKKH-
Ta Ty COM {MFHHJMCHIA TeHr) Xo3upraua ncGornanmarad. Xo-
3MprH Kynja JAYHENArH XaMmMa fupHK MatematHksiap - diviep
PHIOTE3ACHIY XA/l KHIHLI YCTHAA THHMAit uusiamokaanap. JKynm-
snagan, 1948 finnpa BEHrpHSJIMK MareMaTHK A‘. Penbu JIHHH-
rpajJHK akajeMHK JIHHHEK ycyanpau (oiaandnu, xap KaHjai
1 KyQT COH YuyH n = p + py-P. - .Pr (Xamma p nap TYO COH)
TEHIVIHK YpHHAM SKanumruHa HcGoraapd. (I <k GymG, k—
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MablyM KOHCTAHTA SKAHJHMIH XaM aHHKMaHnW; arap k=1 G-
ca, Dinep runotesacn ucGoraasran Oyaap sau.) 1956 iiniga
axagemuk M. M. BHHOIpajoB KyiHJATH TeOpeMaHH HCGOTJafH:
xap Kandai n Jcypm con ky +ky 2a mene, Gyroa ky 6a k,
aap Kkynw 6usan 8 ma myb con Kynadimaiacuea mede.
Kyitnmari axoiiud TeopemMa XaM HCOOT/IaHTaH:
Xap randati kamma n scypm cow n=a ., + b
oa ugodaranadu. agy ea bisy consap moc pasuwda {r) ea
(s) madan opmur Gyamazan myb kynadmyssurapea sea.
Macanau, 1919 iana mateMatHKk BpyH 7 =S =9 nurumm,
1924 jinipa matematuk Pagemaxep r = s = 7 smrunn, 1932 -
na Marematdk ctepmad r =S = 6 gurunb, 1935 fmipa mare-

MaTHK Payun -

waKa-

r=35, s=17,
r=4, s=9,
r=3, s=15,
r=2, s=2366,

1940 #innpa coeer Martematdrd Byxmrab r = § =4 JHMrHHH,
1950 imapa Hopserusik MaTeMatHk A. CessOepr 7 = 2; s =3

JIHCHEN KYpCaTIHJap.
Hsox. r=2; s =3 HH RyilHEardya TYLIYHHLI Kepak; fesp-

JH Xap Kapail KaTTa dKy(T coH OHpH 2 Ta, HKKAHYHCH Sca
3 1a Ty0 cOHJIap KynaiiTMacHgaH OpPTHK OGYy/iMaras  HKKHTA

HaTypaJl COHJAp HHFHHIMCHIAH HOOpAT.

1958 iumpa coser marematurd ByxmTaG Xap xaHpail n
COHHM 11 = p -} | maxanupa (6yspa p Ty6 con, [ sca xymi Oh-
Jan 3 Ta TYO COHJAp KymafirmacHgaH HOOpaT) Hozaviaul MyM-

KHH.’U‘H‘EHH HC60T{]HIUI. ,
Jlekun 6)’.’18[3[“1!([‘ XamMmacu Xam Sl“mep CHIOTE3aCHHH  XaJl

KHIMAAH,

2. Bapuur runoresacu

1770 imnpa aurmusumk MarematHk . Bapunr  xyiinaard

a)IHTHB Macajlani KYViiaH:

Xap kaupaii Hatypal n > 2 COH yYyH IIyHjail Harypan
r= g(n) cou MaBXKYAKH, NCTaAraH Hartypan N COH X;, Xg,. ... %,
Maudmii  Gy.imaran OYTYH COMJIADHHHT n-Japa)kajiapd jilFHH-
JuCHAaH HOOPAT, sIbHH:

N=xf+xg—|~xg+;..+x’;, x>0,
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Bynpa » n ra Goramg GyuuG, N ra GOrIHK amac.

XVIII acpua ¢pauunys maTtematurn Jlarpauzx sJaeMeHTap
fiyn Gusan BapHHD THNOTE3ACHHHHT KYHHAArH XyCYCHH XOJIHHH
KYpcatran aju:

n =2 Oyarauga r =4 Gynagu, s'bHM Xap KaHAail HaTypas
COH Maumii Gyuvaran 4 Ta GyTyH COHJIap KBaipaTJyiapy iHEHH-

DHCH IIaxkauga H(])Oﬂa.’laﬂaﬂ,ﬂ.

Mucou, i
M= #4334+ 1241,
250 = 14>+ 72+ 28 4 1%,
3= 124 1°4 12 4 0%

Alipum connap yuyH n=2 GOyuraga r<4 BSKaHJHTH Xam

Kypcarnaras.

Depya reepemac:
a) p =4k - | warudacu xap xkawdai my6 con gaxam

Oupeuna yeya Guaarn ukiuma Hamypas cowiap Keaopamaapi:
Uurunducn wakauda ugodaranadu.

Miucoua,
5= 12429, 87 =12 4 6%,
13 = 2% 4 3%, 4] = 4% 4 5°,
17 = 1* + 42, 53 =28 4+ 7%,
29 = 2 -+ 5%, 61 = 5% - 6%
73 = 3* 4- 8%, 4 X. K.
- Jlexun wkxkHTa HaTypas CoHAp KBajpalapH IiHFHHAHCHIa
aXpanray cod JoMM TyO COH OYJiMaiigH. »
Mucou ]
10 = 1% 4 3%,
18 = 3%+ 3%

45 = 3* 4 6° Ba X. K,

Ulyupail natypan consiap MaBKyAKH, YIapHH OHD Heua XHJs
yeya Guian MKKHTA HAaTYpas COH KBaJpaTJapHHHHT HHFHHEHCH
Hiakanpa HGojana MyMKHH, :

Mucoa. 65= 134 8*=4%4 7%

1105 = 42 - 332 = 9% - 322 = 122 312_= 23 - 242,

6) p= 4k -+ 3 wakazars Xap kanpait Ty6 COHHH HKKHTa
HATYpa/I COHMIap KBAJPATJAPHHHHT HHFHHJHCH MIAKJIHKA Hpo-
najam MymKHH aMac. (p= 19, 31 sap yuyn KYpCaTHHr.)
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B) Mypaxkab m corrune ukkuma Hamypas con keadpam-
AGPURURE (IUFUHOUCH WaKAUOD ughodaranuuits YLYH YHURZ
my6 kynadmysuusapu ueuda 4k + 3 wakaudaeu myb coraap
& Mymaaro Oyamacauzn, éxu ghaxam cygm odapancarapia
Oyaun 3apyp 6a emapaudup.

Mucous. 58 =3*-L 72, 58 = 2.29. d

2 Ba 29 yap 1y6 COH Gyum0, 4k - 3 IIAK/IHAA IMACAHD.

245 = 7 - 147, 245 = 5. 7%, 6yupa 5 = 4k - | maknuparu
TY6 con. Jlekun 7 = 4k - 3 wakaugaru Ty6 coH 6ysca-ma, y
COH-245 HHHT Ty0 KymaiiTyBuMiapn HuWpa 2 pJapawara ara-
.

Bynpait Teopemaisiap xam §pHHAHAND:

Azap 6upop conHune uxkw con keadpamaapu durunducu
zauafczluaa 2 xua élduamacuy maexcyd 6yaca, Yy MYpaKKas COoH-
dup.

Mucoua.

2501 = 1* 4- 507,
2501 = 10% - 49

Wysuar yayn 2501 MypakkaG cow.

[OKopuaa KenTHpHAraH TeopeMalap (paHiy2 MATEMaTHrH
Depma TOMOHHAAH aliTHIraH Gyica-Aa, yJapHHHT SJeMeHTap
HCOOTHHH GMpUHYM 6YnG iinep uuKapra.

Aeap n moK coHHuKe ukKuma Ysapo myé coraap Keadpam-
Aapu GUFUHOUCUHUK (hakam Gup Xua Elduasaci Macxmyo
oyaca, Yy xo0ada n myd cox 6yaadu.

By Tteopemajgan doijananu, BapiiaBa TeXHHKA HHCTHTYTH-
HUHT 3JIEKTPOH XHCOGJALI MalmHacH épiamuna 2°Y-—7 COHHUHD
TY0 SKaHIMIH BA

200 —7 = 64045 - 738684%, (65045, 738684) = |

SKAHJHMCH HCOOT/IaHAH. .
n=4, 56, ..., 38 6yuranza 2"—7 waxAnnar conaap
Mypakkab con Gyaamu.

n =40, 41, 42, 43, ..., 50 6yaranaa 2"—7 mypaxka6
con 6ynu6, moc pasumna 3, 5, 3, 107, 3, 5, 3, 11, 3, 61, 3 nap-
ra Gysuuum HcOoTaHran. Yekcnd Kym p Ty0 counap yuyH
277 wakasaarH COHJap Mypakka® GY.HULIHCH HCOOT/IAHTral,
n - 89 Gyaranga 2"—7 cownap munga Gowlka TYG COHHHHT
MaBXKYINHCH MabJyM 3Mac.

Kaupait connap yura Harypaa COH KBaJpaT/IapHHUHC HFHH-
Jucwra éAusagH, IeraH caBoJ KyHHJDaH.
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m = 4"(8k + 7)(m, n, k napHavypan COHNap) MWAKJIHAATK
connapuufir yura HaTypajd COH KBaJpaT/IApUHHHD HHFHHAHCHT2.
&ftvacaurn ucGoTaanran. Xap kaupaii m+~4" (84 7) cow
yuTa HaTypaj COH KBajpPaT/IapPMHHHT HHFMHIMCHIA @)KPAJHIUL
HCGoT/IaHral. DyHHHT 37eMeHTap HCOOTH MaBXKyh 3Mmac.

Mucou.

m = 61=~4"8k+ 7), 61 = 3> 4°+-6°

3 Ta KBajpaTapHHHT FHFHHAHCHZAH 1HOopaT G6y./iran TyG*
COHJTAPHMHT ueKCH3 KYI 9KaHJHMCH Ba' yuTa KBajparjapra ax-
panmaiiguran TyO COHJAPHHHT XaM UYEKCH3 KYII SKaHJHIH HC-
GoTaanran, .

Mucoa. p<100 nunpa:

8=12 1212 [59 = 1>+ 3° + 72,

Il = 2 1% 3%, 61 = 3* 4% 4 6%

17 =922 4 92 4 32, 67=32 23+ 77

19== 42 133 132 73= 1% 4 6° - 6%,

29 =98 1 3% { 42 3= 124 12--92=32{-52-1- 7%,
41 = I® - 2° - 6 = 3°4 4%}- 42, [89= 224 2°4 9°= 2% 6%}
43= 3':__[_ 32 _‘_ 52, +72=32+ 42+82,

853 =14 4* 4 62, 97 = 5% - 6% - 6%

m = 60 = 4%(8.1--7) yura Ksajparyiap HHFHHANCH INAKIHAZ
ngopananmaii, L

p#2, 8, 5, 11, 17, 29 ea 41 my6 consap ¢akam 4 ma
Hamypaa coHAqp K6aAdpamiapuHuHe GuruHoucl — wWaKauoa
ughodasanadu,

By Teopema Jlarpamk Teopemacura 3uj sMac.

Illynn xam ncGoTnaln MyMKHHKH, Xap kaHpail Ty6 con (2,
3, 7 nappan Tauikapi) 5 Ta HATYpPAT COHJAP KBaapaTapuRMHS,
HHFHHAUCHAAH HGOpaT.

Miucoa. 31 = 4* 4 3%+ 22 4- 1>+ 12

Arap 1 comi TyG coHsiap KaTopHra KHPHTH/ICA, MAaTEMaTHK.
1. YopannHr Kyiigari THIOTE3acH MaBXYH:

Xap xanpaii narypan con 8 Ta éku ywuaH Kam TyG COHnap
KBaJpaTJiapHHHHT [HFHHAUCHAAH HOOpaT,

By runoresa n < 288000 yap yuyH TeKwHpHG TacAHK/IaH-
raH.
DHIH KanAall COHNAPHH HKKHTA COH  KyOMapWHWHT HHFHH-
ZNCH MmaKABAaa HGomanall MyMKHH/IHLH XaKHAA CY3 [OPHTaMM3.
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p=2=1341° 1y6 counan TalIKapH Xeu KaHpai Gourka
Ty0 CoH HKKHTA HATypajy COH KYONADHHMHT HHFMHJMCH IUaK-
Jlja uosanaHHIIH MYMKHH 3MAc (HCOOT/Ia0 KYpHHT).

Kyitupard runoresajgap Xam MaBiacyn: -

Yura kybnap iinpuspucupan u6opar G¥aran TyG cowiap
gekens kynpup. By 1923 imiga Xapau Ba JluTaiBynnap tomo-
HUJAH afiTHU/IraH.

n® 42 =n® - 1% + 13 waxagars Ty6 COHMNAD uYeKcH3 Kym
{n — Hatypan COH): .

= 134 2=13413413,
29 = 334-2=33412413,
127 = 52 +-2=5°+11*+- 13,
24391 = 293 4-2=29 13+ 12,

Yura kyGnap iinFMBnucHra TeHr OyamaraH TyG cowpap
vexens kym. 1, 8, 27, 64, 125, ... comnap KvGaap Kerma-
KeTJHCHHH TAIIKWI KHIaaW. Xap Kasjail HaTypai COHHI Kamu-
Ja, Heura KyGaap fHFHHAHCH WIAKAHAA HDOAATALL NyMEHH, ne-
raH casosi YPHHJIHZHD.

Mucoun.

7= PB4 1B+ P13 184134 1°—7 Ta kyOuap  fimrung-
CHJIAH;

15 = 29+ 124 IP4- 134 134 13+ 13+ 1°—8 Ta kyGnap iimrnn-
JCHJAH;

23 = 84294 P P+ 1P P4 1%+ 1°4- 1°—-9 1a KyGnap
AnrcH  HCH AN,

31 = 3%4- 13- 13+ 13- 13—5 ra'ky6uap itHFHHANCHIaH 1HEO-
par. v
Byiok Hemuc matemartura Jxobn Vaunnuur [loze nerad uwio-
THPAMra Xap KAHJAll COHHM KaMuja HeyTa KyOaap iHFHHIHCH
sakanaa Hdoganam MYMKHHJANTHEN Vilnad kVpuinm  Gyiopra.
Y xucoGnaui fijym Omnman KyHHparunapuu kypearrau: 1 aaw
12000 raua Gyaran counap opacnaa 23 pa 239 nap 9 Ta
xyGnap vurnsgucnaan; 15, 22, 50, 114, 167, 175, 186, 212,
231, 238, 364, 420, 428, 454 nap 8 Ta KyGmap irHHIHCH-
naw; 7, 14, 21, 42, 47, 61, 77, 85, 87, 103,... 5306, 5318,
8042 map sca 7 Ta KyOmap iiMFHHAHCHIAH HOOpAr.

Budiepux meran éur mMaTemaTHK Xap KaHpai coH Kymm GH-
glad 9 Ta kyOmap fiMFHHAMCHAAH HOOPATIIMCHHH — HCOOTJIaraH,
Ke#nuuanux Oyiox Hemuc Matematird Jlampay, mabaym Oup
Harypasn coHjan Oomnab XaMma HaTypasl COHAGapHH 8 Ta KyO-
Jlap BHFMHMCH L1ak/mza Hdozanauw: MyMKHHJIHTHHH HCOOT/araH:
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Jespnu Xap xanpait karTa HaTypajd COH 8 Ta HaTypal COH-
NapHHHT KyGJapH [uFHEANCHZAH HGopaT OYiMO, yJapHHHT Ka-
MHZa 7 TacH TyO COHMAMp, Jeran Tteopemann 1951 imana
K. ®. Por uc6ornaran. Bup BaKTga HKKH HATypasli COHHHHI: Xam
KBajpatiap HUFMHJHCHAAH, XaM KyOnap iuFHHAHCHA4H nOopaT
6ynran COHJIADHHAT SHT Kuuurd n==65 aup:

65 = 19 4 4° = 12 4 8,

Bynpaii xoccara sra GyuiraH HaTypasa COHJIap YeKCH3 K-
anp. n > 1 Gyuraupa 12 -4 22 4- 3% ...+ n* = k* nu Cepaun-
TaH Oupriisa n = 24 Harypanq COHH MABMYMIIMIH MCOOT/IAHMaH-

12422 - 32442 4. .. + 24% = 70%

I3 4 29 3% ...+ n® HUHD Xap KaHpail n yuyH KBaupaTin
COH SKaHMHIHHH KYPCATHII MyMKHH:

13493 1 33 443, +n=F (13 + 2%+ 3% =62

Jlexun Oyupail kyOnap HHFHHAHCH Xeu KaHzail n yuyn TyG
COH GY.J1a OMMAcJHPHHH HCGOTJIALT MYMKHH.

I, 16, 81, 256 ... nap HarypaJs COHJIADHHHT 4- napaxa-
JAPHAAIL TYSWITdH KeTMa- KeTJIHKAHD.

Xap Kanjaii HaTypan COHHH KamHAa HeuTa OHKBajpat/iap-
imrignen makimia H@ojanall MyMKHHJNLH Macanach Gunai
K onmiap IyFysianraH,

15 yuyn 15 Ta GukBazparsiap HHFHHIMCH Kepak:

15=18 1104 144, . .19, :
31 =924 - [ - 141, 4 14, kYmmaysunnap conn 16 Ta.

47 yuyn 17 71a, 63 yuyn 18 7a, 79 yuyn 19 Ta OuxBap-
paTnap HuFMHgHCH Kepakaup. 81=3*! Gysrann yuyn ymra 1l Ta
OHKBAjIpaT eTapiuanp. _

Xap kawpail Harypan con yuyw 19 Ta OuKBagpaT erapiu
IMacMu?

Jlnypuan snemenrap iy Gunan 53 Ta GuKBapparniap etap-
it sKanuun HeGotaaran o, Keiinnuaink onumaap 53 un - acta-
cexun Kamaiitupud, 47, 45, 41, 39, 38 napra xentupran omi-
aap. By macanaza marematnk Bugepux pexopn kyitum: y 37
raya xamaiitupan, Xapau Ba JluraByanap MateMaTHKaHHHT
Kyuian yeysapugan (oiiganannd, Xap Kaujpai Harvypaix Ccod,
Gupop N >N, pan Gowa6, 19 Ta Guksagpatiap HUFHHIHCHIAH
nbopar sKamuHrHi ucGoTaagunap. Jlekun Ny COHu UIyRUaNHK
KarTa SMKH, YJAap YHRHI KHiiMaTHHH TormMur GHiaH XaMm Iiy-
Fy/sanmaguaap. Macana xan Gyammd yuyn N, comuraua Gyvi-
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TAH XaMMa CoHJapHH 19 Ta 6uxnanparnap HHPHHINCH THAKJIH-
na udogananr MyMKHHIHTHHHU KYpCATHIN Kepak M. Byuar
ydyd N, COHHH MYMKHH Kajap KaMaHTHpHIL MYMKHHJTHTHHH
* Kkypcatdil Kepak suu. Jlekun xosupraya Xapmu sa Jlutvisyanap
“TOMOHHJ@H aHTHNraH N, COHM Kyjia KATTANMIHUa KOJTAH.

A. KanMapuuk xyiunarunu uc6orsamn:  Ulyupait o coun
MaBXYIKH, XaMma n>a jap 16 Ta GHKBagpat/ap [HFHHZU-
cypan HOOpar.

DaxaT uKKHTA GHKBajpaTNap HHFHHAMCHAAH nOOpaT GysraH
Ty COHJIAD XaM MapBXyj:

2 =14 1% 17=24-1% 97—2‘+3" 257 =1%-44% 641=2-15%

.@ ' Ulynpaii Ty6 conjiap COHH KaHua, A€raH Casosl KyHuiram
3au. Matematuk Illunuens GyHpail TYO COHJIADHHHI COHH UeK-
CHM3, JieraH THMOTe3aHH aiTraH Gysca-ja, Oy THNoTe3a Xasura-
‘ya UCOOTIAHMAraH.

Arap Gupop HaTypan k COH a bla>1; b>1— HATYypaJl COH)
WIAKANArd COHJIAPHHHT fMFHHOHcHuaH HOopat Ojuica, k coHd
TYFPH Japaanap HHFHHIHMCH [I2KJHZA HpojajaHran Jef-
JAAH.

k=1, 2 38,5 6,7 10, 11, 13, 14, 15, 19, 23 napaau
“TawIKApH XAp KaHpjail marypan k con @’ mwakmapari Tyrpu ja-
paxcanap HHFHHIHCHIAH HOOPAT SKAHJINIHHH HCOOT/IZLI MYMKHH.

Mucoua. k=12 Gyuranga 12 =28+ 2% k=17 pa 17 =
= 3*4- 2% 93= 3%+ 294 2%

[ynunaraex, k< 10 connapuuHr Xammacn (k=6 jaun Taur-
Kapl) HKKHTA TYFpH JapakaJap aitipMacH LIaK/Aa . ugogand-
HajH:

| =3—23,
2 =35
3 =275,

k=6 yuyn Gyupail afinpmMa MaBXKYAIHTHHH OHAMAIMIH3,
YMymaH, Bapuur renotesacHpari KYUILIYBULAZD COHH r=

= g (n) HuHr 27 +l(2—) ]—2 ZaH KaMm Oyaa OJMAC/HIHHH HC-
GoTaall MyMKHH, S'BHH:
3\n
r=g@>2"+[(3) |2
Mucoa n =2 6yarasga
g@> 2+ [(F)]e=tt2—2=14
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SABHH Xap Kanpaii Harypan 'COHHH KBajipaTap HUFHIANCH MAK-

JHJa €3m yuyH 4 Ta €KH YHIAH OPTHK KYIUIHJIYBUM eTapn-
aup. By Xompa gyumuayBunsap COHH 4 ra TEHIVIMTHHH J'larpamx
HcGoTiaras,

n=3 6ynrau,na

2(3)> 24 [(3)'] —2=8.43—9=09,

n =4 Gyarauga g (4) > 2*+ [(——) ] —2 =
—161-[ ] 915 "B — 219y
S'BHM Xap KaHpaaif HaTypajs COHHH 6H1(Ba;1pa'r.nap HUFHHIHCHE

Wwakanaa éamnga Kamuga 19 ta gVmuayBud OYaHIIN  Kepak.
Kyiinnarn rinoresa XaMm MaBXy[: Xap KaHpaid n> 2 yuym

so-reff-s o

ra tenr. Jlexnn xosup xap xangaii n>>-6 Ba

. 3" —(2"— 1)[(%)"J<2 @)

o Gl

ra Tenrsmrn ncGoTviaHraH. (2) TEHICH3/IHKHH KaHOATJaHTHP-
Mailnran Gupopra Xam £ COHM MaBxyn smac. Macanan, n=
=6, 7, 8 nap yuyH (2) TeHrcHaNHK VpHHJIM Ba YyJap yuyH
g (/z) HInr annk guiMai (1) dopmyna Guian Tonunany. g (6) =
=T73; g(7) = 143; g(8)=278 ra Tenr. g (4) Ba g (5) sap-
HIHT anuK kuitMaTh TomHiMaran; g (4) <C21 ncbornanran (10K0-
puaa g(4) = 19 nuur kyaa xarra N, pan Gomwia6 Gaxkapui-
TAHJNIH Xakupa ranuprad SApK), q(B) <40 wucGornanran (1)
$opymysia sca g (5) = 37 Hu Gepazm

Bapunr runotesacn ymymuii Xosia Kym fimsiap MoGaiinmaa
euiyiMacan  koaran sau, (akar 1909 ifmnpa Gyiox  Hemmc
Matemarnr TninGepr Gy rHNOTe3aHH Xaad KHIAH. JIeknH yHunr
HCOOT Kuiran YCYJIH 3Ky OFHp.

1920—1925 imnnappa Xapgw Ba Jlumisyanap I'minGept
TOMOHMJAH KeJTHpHJIraH HcGoTHH copjanamrupauiap. 1959
finja coper matemathrd M. M. Buuorpapo Bapuur rumoresa-
CHHHHT COJIApoK HCGOTHHH GepiH.

Jap yuyn
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Unrapu Gepuiras n yuyn Bapusr THnoTesacHpard Kyium-
JIYBUH/IAD COHHHMHT SHI KHYHTH r=g (n) Gunan GelrH/iaHraH
SIH. D i Gepuara n yuys BapuHr THNOTe3acHparu r KyuiH-
JIYBUHJIAD COHMHMHT HT KMYATHHH Xamma N Jiap y4yH 3Mac,
SaKH Kaupaimgup Ny>N pan Gouwiab Kepak Oyaran KyiH-
JIYBUMJIAD COHHHMHT S Hr kuuurHHH G (n) OunaH OesrHJIaHMH3.

Kylingarunap anngnanran:

n=2yuwn g2 =G@2) =4
n=3 yuyn g(3)#G (3).

g(3)=9 6ym6 (paxar 23 Ba 239 sap yuyH 9 Ta KyGuap
HAUFMH[UCH KepaK). n>239 6yarauga, G (3) =8 9KxaHIurHEH
10KOpHa KYypcaTi6 yrmux. Jlexun Jlanmay G (3) <8 nuruuy,
JIngnuk sca G (3) <7 SKaHIMCHHH KypcaTamiap.

G(4) =16, G(5)=23; G(6)<36; G(7) <52, G(B)<T3
{Hasennopr), g (4) <35 (JI. [Iunkeic), g (5) < 40 (Uen LI3nH-
JKyuv), g (6) =73 (IMuwmn) KuitvaTaap OyTYHIH KyHa HCGOT-
JIaHTaH.

G(5) <23 xap xaumait nespmu karta Gyaram Ny > N
COHJIAPHH MaH(uii OYnMaran GyTyH cOHNApHWER 5- japaxana-
DHHHHT  HMFHHAMCH IuakJHza udojpatam yuyH SHI Kymu GuiaH
23 Ta KywmayBun Kepax; g (4)< 35, xap Kaupaii matypan N
COHHM MaH@uii O6yuIMaran KymmuyBUHJADHHHT TYPTHHUN japa-
JKanapd fHFHHINCH LIAKJWAa Hgpofaiall yuyH SHC Kynu OHJaH
35 Ta KYumayBun Kepak, jeraH MabHOHHM Gepajil Ba XOKaso.

Bapuur runoresacH Xakupars 0G30pHH Tyrarap SxaHMH3,
Y3l amuuTHB Macasga OYuiMaca XaM, JEKHH YHFd KeaTHpHiafi-
rai aiipiM Macananap OWJdH TAHHLING YTamus.

Xap xangail p == 2 Ty0 comHy OHprHHA ycydl Onjan HKKHTA
KBaJparyap aifinpmacu wakauga ndojanail MyMKHH.

Mucoda. 13 =72—6" n

Ymyman p = \&;1 |.—.L”——2—1\1'("') nan Oympail MHCoJIap-:

Hil Xox/aramua ésmu Mymku. (%) Goparyaanan” ‘; ] __% =
=1 keqm6 ungamgn. Sonui, arap p=*—y* OymG, p 1y0
con Gyuca, x—y =1 OyaHmH KepakJurn I(EJIEX() YHKazH;
JeKHH aKCHHua svac, sibHH x— y = 1 Oyuranja, x* — y* nunr
TyG coH Oy wapt svac; 14 — 13 =1, Jexnn 142; 132 =
=27 mypaxkaG coura Tenr. [OKop#Aa KeATHPWITaH Teopenma-
JlaH, arap HATypal n COHH HKKH XHJ YCYJ OHJaH KBajpatiap

AaipMacH makanga ndogananca, n MypakKkad COH Ojimun ke-
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0 uwnkaam. [Oxkopnpa wenTupwiran Mucosarn 27 mnp 27 =
=6*—3? wakauga xam ugopanam MyMKHH. AfpHM TOK My-
pakkal comyiapHi XaM HKKHTA KBajpaTJiap afiupMacH IIaKJnaa
Hpopanamr MyMKHH."

Mucoan. 9=5 — 42

Arap ToK MypakkaG coH (pakaT GUpPrHHA ycys OHJIaH HKKH<
Ta KBajpaTvap aiiMpMacH WakJuaa HQozanaHca, y TOK COH TYO
COHHHHT KBAJPaTH CYJIMIIH KepPakJHTHHH HCOOTAA MYMKHH:

9 =5 —4* = 3% Xap kangaii n OyTyH COHHH UYeKCH3 Ky
fiyanap Guwnan n = x* 4 y* —2* (x, g, z— HaTypaJ CoHJAp)
wak:impa udonanam- MymxuH. By Teopema KyifHpardn afinuar-
Jiapnad Kenud YHKHILH MYMKHH:

2k — 1 = (20)* 4 (k — 262> — (k — 262 — 1)%
26k = (2t + 1)* + (h— 22 —21)* — (k—26* — 2t — 1)
p—T1y0 conun x* - 2¢* waxsuga udopamam yuym (¥, y —
Hatypan cou) y p=8k--1 €ku p =8k -+ 3 makngarn Ty6
CoH Oysmmu sapyp Ba erapiaugup. By Xomma p 7 x* - 24°
wakinaa Qakar OupruHa #yn GuiaH HgopanaHagu.

Mucou.
= 3=1"42.1%
p=11=8-143=23"42.1%
* p=17=8.2+1=3* 2.2,
p=19=8.243=1*42.3%

Kyitugarn rumoresa MaBxym:

p=1*-42¢y* Ba p=x*+2.1* makmpa’ ndopananapuran
p=28k+1 Ba p =8k -+ 3 wakugary TYO COHJAP YeKCH3 K-
aup (xy ¥ — HaTypas couuap).

Mucon #B=1"+42.6° 83=9*+2.1% 73=8.9+ I;
83 =8.10 - 3. By runoresa ncGorjauMarai.

DiiIepHIIC KVIHIArN THIOTE3aCH MaBIKYL:

Xap gaupail 8kr~- 3 wWaKHZarH HATYpasa COH KBajpaTimn
con Omaan TyO COH HKKHJIAHMACHHMHT IHFHHCHAAH noopa'r:
f=8k +-3=m* 4 2-p.

By rinoresa xosupraua xam ncOoTsanMaras.
Sitnep Oy runoresann k= 200 raya TeKIIHPHG TaCAHKJIA/H.
Jlemep Gy ‘runoresaun k= 1000 raua TeKmHpuO TacAUK/IAraH.
Miucon 11=1.843= 1>42.5,
19=2.84+3=23"+2.5,
27=3.8+3=1*42.13,
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35=4.84+3=1*+4+2.17 =52} 2.5,

43=8-5+43=23*+2.17, :

51 =8.6 +3=5242.13,

59 =8.7 + 3-= 124-2.2a=5%-}-2.17=72+2.5,

67 =8.8 + 3 =3 2.99, ~

75=8.94+3=1242.37 =7"+2.13,

83=8-10+4-3=3*42.37=54+2.29="7°+2.17.

1937—1938 #manapna coer marematurn B. A. [oayGer

x* + 27y* maxaupa udopananazuran p < 30000 Tyo conaap

Ba x* -+ 64y° makmupa ubopananaguran p < 24000 1y6 consap
JKanBaJuni GepraH sfu.

1963 imara xemu6 wmockBamk B. H. Ceppuucxuii, amepu-
xamk E. Kaper Ba C. Kpaeuunap »* 4 27y* waknuaa upo-
pananaparan p < 190 000 Ty6 comnap Ba x2 + 64y® maxmixa
ngoganananuran p < 120000 TY6 consap xaiBajHHH GepHLLJH.

.Teopema. p= 6k -+ 1 waxkaudazy xasma myé conaapril
X* - 3y* kypunuwda gaxam bup xua ycya buirarn ugodaiaut
MYMEUR (X, Y — HaTypas COHJap).
Mucon. 7=2*+43.1% -31=6-54+1=2*+3
i 13 = 1>1/3-2% 37 =6.6+4 1 =5 +3.
19 = 42 4 3.1%, 43=6.7T+1=4*43
p=1*+3y Ba p=x"+3-1*
makamaa uhoganauaguran p = 6k 4 1 wakimpard ty6 couvap
uaKeH3 KYNuHp (X, y — HaTypas COHJap).

Mucos 67=6.11-41=8-43-13%

103 =6-17 4 1 = 10+ 3- I3,
109 =6-18 4+ 1 =1*+3.6%

By rumoresa Xam ncGoTiaHMaraH. .

Teopema. p myé con Xx* -+ 4y* wakauda ugodaranuu
yayn p =4k -+ 1 wakaudaen myoé Ccon Oyauin sapyp ea
emapaudup. By Teopemann nosbmamik mMatemamik CepmuHexit
HcGoTaram. -

~Mucoa, 17=1244.22=4-441,
<6l =4.15}-1=5°+4.3%

Teopema. p myb con x*—24° makauda udodaianuuy
yuyn (X, y — HATYypal CORJap) p 8k + 1 éxu 8k -+ 7 wak-
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SADET 84 SR DY rOpeMani

Mudace mgS o 58w

xau Ceprmsoxsl woie QSROO BVPCA T
Kanzai o oos IR RYUCARDRUHE  AHUDPMACIUEN WO
2
 par 6yaans?

Argp p= ¥ — Xt SYa0R, X =) Lossananiu
KYpeaTHil 0008, ) @) (22 4 X Yo Aloaan
p=x—xy—1 X 1 &rvaranu yuyw p
=¥ —(x— I} ]

Olyrzait g HEKHTE  RyOaapuuRe aiupaacn

 Gyumimm yuys p ]
COH OyaMIE Kepax (x> | —u

Bynpait 1yG comnap X
KyL x=2, 3, 4, 3 :
M=48—3%61l =5 — 45— TYO cot NOCHT Oy anu, X O
6Varanza 91 =6-3(6 — 1) — 1 = 1 = 713 — mypax
Ka0 coH; x =7 6Varanga 127 = 75 —6% 1y0 con; v = 8§ Oy
raiga 169 = 13% v =9 Gyaranza 217 —7-31 mypakkac cou;
x=10, 11, 12 6yarasga 271 = 108 — 9%, 331 = 118 — 0%,
397 = 12° — 113 — 1y6 conaap; x = 13 OVaranna 469=7.67
Mypakkab con; x = 14, 15 6yaranga 547 = 4% — 13%; G631 =
= 15* — 14 —1y6 commap; x = 16, 17 6yaranga 721 = 7 X
X 103, 817 = 19.43 — mypakkal coHaap, x = 18 Oyarauna
919 = 18® — 173 — Ty6 con Xocua GyJaamH.

Iyspaii kuomb, HKKHTa KyOaap aiipmacHian udopar Gy.n-
rai Ba 1000 pan xuunk GyaraH T1y6 comaap 7, 19, 37, 61,
127, 271, 331, 379, 547,631 Ba 919 mapmup.

Ukknta ky6aap afimpmacupan wuGopar OVamaran 64 - 1
WAK/BAATH TYO COHJAPHHHL — YEKCH3JIHTHHH — HCOOTJALI  MyM-
KHH.
Mucon. 31=6-5+1, 67=6-11+1, 103 =617 4 1,

139 =6-23 +'1, 157 =6-26 +- 1 aap Ty6 coH Gyumo, YAAPHH
HKKHTa Ky6Jap afifpmacH makamga npojanain MyMKHH 3Mac.
t+y=F .. X
Pyt = } GYJajuran X Ba y COHJIAp MaBxyAMH (Gyi A
X, U, k, | —mnatypaa counap)?
Depna Gup xypr x= 1061652393520 Ba y —456548602776 1
Jiap KypcatWaraH xoccara sra Gyaran x pa y JAPHHUHT  SHT
- Kuunrupup neG aiitan. Kefimnuaaux 6y huxp HeGoTnaNM,
" Oupm Xapau pa' Pamanyrxannap kypcatrau OHp  apnTuR
MacasiaHH KypcaTamus.

Harypan n commmnr martypan comsap fmruupmucy LIAK M 1A
TACBHPNAHHII COHH p(n) OuiaH GesaruaaHaM, Pamanyracan

£ T2 KapaG p(n) Hu aHHKAAW HOPMYNACHHU KeATHpuM. K ciim-

3x (X 1) -+ 1 wmakagari vy
ypaa oon).

Tesa NaM man
- 1% 19 a* LY

(o7]
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JuK Oy copmysara Xapp.u Ty3aTMa KHPHTHO, 7 HHHD YCHIIH
OuAaH p () HUHL Te3 YCHWIMHH HCGOT/IAMH.

Mucou. P (200) = 3972999029388, sbhu 200 nuur Haty-
pas COHJIap HMFHBIMCH WIAKIHAA TACBHPJIAHMII COHHM IOKOPHAA
KYPCATH/ITAH COHTA TEHT,

Harypan n comnn 271 = p (n) xun iy Gunan  Kyummays-
YHJIaD HMFMHINMCH INAKJWAA HGOJAJALl MYMKMHJMIH HCGOTJIAH-
raH.

Mucon. n=5 Gyaranpa p(5) =2°— =2' = 16. [lemak,
5 HUHP HATypaj] COHJAp HMFMHJHCH lIaKJHAA TaCBHp'laHlﬂ.ll
coun 16 ra Tenr:

5=35, . 5=24+241,
=211, =2+1+2
5=1-+4, 5=1+42+2
5=2-+3, 5=24+1-+1-41,
5=3+2, 5=1+2+4+1+1,
5—3+1+1 5=1+41+2-1,
=1+3+1, B=14+1+41+2
5=141+3, Byl A e

Hcranran watypan n COHHMHT ¢ Ta KyLumiysubjap iiHFHH-
IWCH LUAKJHAA TACBHDJAHHMII COHH C',:, ra TeHIJIIHHH HCOOT--
Jaul MyMKHH (Oynpa KYluuayBuHnap TapTHOH Guian axpana-
LWran TACBHDJIAPHH Xap XHJ TacBHp/ap JeG XHCOOmaima).

Mucoannap.

=

1) 4= g } 6yaranza Ci| =C} =3.
4=143=242=3+1
52)1 :é’ 6yaranna C4 l_C~ =3.
4=2414+1=142+1=14142

|

|

2
‘Z'} 6yaranza Co ) =C, =4,
5=144=34+2=4+1=213,

4) ? 7 g' } oyaranpa Coy =C; =4,

5=3114+1=1+8+1=TH1+3=1+4242=
Fl42=2+2+1

Il Il
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5) ?:g'] OYurranzia Cy =70, sbum 9 mmAr 5 Ta maty-

paim conniap {HMEMLHCH IUAK/NAA TAcBHpJAHMIn COmi 70 ra
TEHIVIMIK KesinG YHKazi. :

T(n) Gunan n COHHHHT KETMA-KET TOK COHJIAD [iHFHHHCH
LIaK/HAa TaCBUPAAHHIL COHNNN  H(ogaaiiMma:

1) n+k* TOK con Gjuea, 7 (n) =Iéi).
Mucou .
n=15:T(16) = ’“5) R T,
’ =345-4T7;
45 =45,
45 =13 + 14 4- 15,
45 =58 - 749 11413.

2) Arap n = k* ToK con Gjuica,

mlo: lol-r-

n=45:T(45) = ‘(“5’

It
e

T(n)=%’r—l~.
Mucoa.
T(9)=1M=9, 9=1+8459=9
T (49) = ‘“9’+‘ = 2 A9 =3t Bt
+ 7+ 9—! 11 413, 49 =49,
3) n= 2k 6yan6, 4Tn Oyuca, y xomma t(n) =0,
Mucod. n=14 =2.7, 4T14 pa v(14) =0, sawun l4co-,

HHOUHE KeTMa-KeT TOx comviap l"ﬂlFllH,LUlCH HIaKiiHaa TacBHpJia-
HULL COHM HoJITa TeHr,

n
(3)
4) n=4R# P, T() =—5

Miucoua.
n=48 =4.12 £ I*,
T8 ="0A_5 _3-
.2 2 ‘
48 =8 +547494 114+ 18=9+4 11+
13 + 15 = 23 4 26.
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- n
- 1—-+1
B) n=%=ﬂ,ﬂm=J¥;.
TU®=1%iJ=zls=7+g=1+a+5+1

Ha‘rypa'l N COHHHMHT 2 Ta, 3 Ta, 4 Ta Ba X. K. Xap Xuil
HATypay KYLIIMIyBYHIAP HHFHHINCH 1HAK JIH A mwupnaunm COHl
KaHuara Tewr, Jerai caBojHH iiiiep KViiran sz,

By macazanu Xau KHIMIIAA Y Ky§iHAAri TeRrVIKHuie Vpue-
JIH SKAHIHTHAK HCOOTJIafH;

(1 +x2) (1 +222) (1 4 x%2) ... =14 Az -} Bz* + C2+ .«
Bynpa

A=x bt Lot £ o5,

B = x® 4 x' |- 2x° + 2x° - Bx7 - 3x8 4 . ..

C = 1% - x7 - 2x8 + 310 - 4x10 |- 531 |-

B nynr xosdipHumeHTIapH YHAATH X JApHHHT KYpeaTkiriapiii
HKKHTA Xap XWJ HATypaj COHJAp HEFPHMUMCH L@K/id Tacsip-
JIanuil coHuuH, C HHHP Kod(puiuenTiapy sca yupgarn X Jdp:
HHHT 1(ypca'n(xmnapumx yura Xap XHi na;)pml conJiap -
JMCH IIAKJHAA TACBHPJIAHHII COHHHN KYpcaTaji.

Miucou. B ga x® nunr ho.;cpct)uuueum 3 ra Teur, Jlenax,
8 Hu 2 Ta Xap Xma Harypan comap fHFIHANCH WAKILA 3 XN
TACBHPJAL MYMKHH:

8=1+7=2-+6=3+5

C za x" umsr Kosquumentn 5 ra temr. Mewax 11 mi 3 1a
Xap XuJ HATypaj CoHnap HHFHHZMCH WAKJIAE O Xiv TaCBIp-
Jlall MyMKHH: .

=14+10=249=3+8=4-4-7=5+6.
B Ba C JIapHHHT HCTANTaH XaAUHHHD KOahuinenrapit Yy

XO/IA AHMIJIAHMAraH, WyHHur yuys Oy Macana oxmpirata Xii
UIIHEMAraH,

YIAKAH BA MUTTH COHJIAP

1) Kamiv samongan Apxivej uemn Gusan GORimi Oynran
KYM 8appauajapiiy canawura Aoup mmuam Macana MabyM-
AHp.
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Papnycn Epmaw Kyémrava (Gy macoda 150 muniHoH Ki*
nometp) Gyuran cdepa Kym Ouian Taupiaran ge6 (apas
xuiamus. By cdepajarn Kym sappavasiapn KaHua?

AnGarra Gy macanand OHPHHUM MapTa SIWIHTFAH OfAM «KYM
sappavanapu vexens xym» ae6 aiitagu. Apxamen Vsu nuuiad
YHKKAH cxemara acocan Oymjail cdlepajarn KyMm sappavasapii-
nuEr conn 10 nam 03 SKaHJMIHHA XBCOGJAZNL.

2) @ =0,0001" Gypuax Kyja KHUHK Gypuakmup

Arap 1 Tniinmmik vagara 4000 st ysoxumKaaH xqapa.nca y
uaga 0,000]1” Gypuax ocrija Kyplmamr.

3) Arap Gupop xmmm 1920 img 1 suBapgan GomwraG xap
xynn 10 coarzian Ba Omp iimnga 300 xyn MoGaiinnga Omp ce-
xyupaa | Ta com camam Teanurn GuIaH KETMa-KeT COHJapHH
annan Gowia6 camaca 1970 it | smpaprava xaHya pakam
canaiii, Xncobaamnap 540000000 pagamuuur-éxkH TaXMHHAH
0,5 mmmanapa paaMHHET CaHalMuuHLE Gepaj.

4) Mucpuarn Xeonc nupamMuzaciHunr xaxmu 2678267 kyo6 1,

orupmnrn aca 7231294 ronna. Ilympaaii nupamujann scam yuyH
Sapyp Marepuaijapin erkasuO GepHuiia HeuTa IOK TOesjJiaph
HiLan Kepak?
Arap xap Onp paronra 16 TOHHA MaTepHas IOKJAII MyMKHH
OVamG, Gup cocrasja 50 Ta wyHjail BarowJap MABHY L 6§ca,
innran Macanagy Xan xuwamoga 9000 Ta wympail cocras-
JApIaH Kepax.

By yna xam xarra coupnp. Duau Yina6 kypumr-un, Xeone
NUPaNIIACHHE gCall YuyH Kanua ojgaM Kyun Kerran? Xeormc
nupanmi gacHHuHr - Ganampanrn 150 a1, acocHHuHr 108H  3ca
40000 w6 . By nHpaNIj 200 kaTop KarTa TomLIApAAH HGO-
par 0ym0, ynu 30 fwn moGaiinuga 10 mamr Kyui Gynaas 5000
HNJl ONAMH sicaran.

Arap nupavuia acocuinnr nepumerpuny (931, 22 ) nupa-
NHLa Oaial I HINT NKKnJaivackTa 03uicax (2 X 148, 20841),
3,14189 xocwn GYmapm, Oy ot umur TakpuOwil Kuilvartuaup.
Fiupn MAa GaaHINTT Epaan Kyéurava Oyaran macodanmur
NMHNIMAPUIa Oip GYWiarira TEHDNTH XaM aHHKJIaHraH.

5) Tepvamunga 1 imoaa 80 Muumaps JoHa NAmMpoC ye-
Kuairan. Dy coH o3mu, Kynmu?

Arap xap Gup manupocuunr ysywmiru 6,5 ca Gynaca, 80
Misapys jona nanupoc 5200000 war yayrmmkpa Gynamu. By
yaynimig Onnan Ep skpatopunn 130 mapra ailiantipu6 UKL
MyMENH OVaianu.

6) .‘\CTpouo:\um;m Epyramk i kuano6 1 cexynyia 300000 ra
Macodara Tapkajiagurad  HypHuHr 1 fimiga yrram macodacn
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kabyn wuimurad, By anGarta kyma xarra macogapup. Cus-
HHHIYA SHI «skuE» tonny3 (Cupuyc) Epgan xaHua EpyrimK
fmmr macodacuaa typaau? XucoGJauniap LIYHH KYpCATAAHKH,
Oy macoha 4 EpyruMK HuJMra TEHTHHD.

Opnii kY3 Onnam Kypunagurad loaaysmap Epzan 1000,
10000 épyrmmk finam Macodacuga Typamu.

7) 1- iinngan 1970 finiraua cHsHMHTYA KaHua CeKYHj BakT
yrran? XucoGnal, xammach Gyum6 70 muamuaps CeKyHX BakF
YTPaHIUTHHE TONHII MYMKHH,

TamGypraa siaran marevaruk [, [yGeprmunr  xucoGia-
LIHYa, SpaMHSHUHT Gouliamnmmpan 1902 fimn 29 anpesn COAT

. 10-y 40 munyrtrava | mMunmmapg MuHYT BakT yrrai.

Kyéw cuprinuur Epyrimra TY/1a oif cHpTHHUET EpyRaHTHAAH
6-10° mapra gynup.

1 #y6 ci xamora ny=3.10° poma xaso MoseKyJaapu
6op. By con xarrami, Kuunkvu? JIxHHC jerad MaTeMATHKHHHD
xucobJamura Kypa, GyryHrn kymia najac osiaéTraf KHIIMHHET
ynkacuna FOumit [lesapuunr sHr oxupru nadackia YHKapraH
XaBO MOJIeKYJIaNIAPHUHAT afipivaapi  Gyuniiun sxTimon Gop.

M. Moe Ba @. Beiinecsapuuur xucoGaauyiapura kypa 1 72
9JEKTPOHHUHT yMpi 2 10* jiwara tenr, By paiT wimi, 03MH?
2-10* imn Epuunr ymprgad 400 smuwmapa wmapra, GHSHHHP
razaktkamusaan sca 100 suwmapa - i karra dKapaurd XH-
cobJanraH.

IOxopuza KenTupuAran Muco/viapiMH3HuHD Gupuna 1 hite
JnHapi MEHYT Bagt 1902 it mumpa  yrrauumEn  afTtrag oK.
AnGarra, Oy XHCOOJALLIAPHH yTKAZWWI yUyH GUPHH-KETIH Ca-
HAIIHHHT Keparn {iyy Ba Oymjall caHamjap yuyH OAaMHIUD
YMPH eTMacJuri XaMyara Mabaymaup, Bysjail yakan COHIAPRH
Xacobnam yuyn XpcoGnaml MeTOAIapH MaBKyl. BYIOK Hemic
matematurn @, I'aycce Omian ynunr 1- cnudpa yguran jAaspH-
ja GyunG  yrran  BOKeaHu 9caaTHO  YTMOKUMMH3. Y KHTYBUH
@, Taycc yxuérran cuud ywysumnapura 1 jgau 100 rava 6§
rai HaTypaJsl comnap HurmHAHCHHN XucoOaaur yuydw Gepno, Vail
SpHM coarra CHH(AAH uiHKMOKuM Oyarai. ¥ qngub Kers
Faycc patmxaa 5050 xocun Gfamwnun aiirran (Yula naiitia
Taycc 6 éwpa Gyaraun). YKHTYBUH TaasskyOnanuoO, y Kamiail
xucobuiaran, je6 ViimanuG komran. Iayee Gyaca, 1 aaw 100
raua Gyaran marypaji coudapuuur iiurmmucn 50 ta 101 nap-
HHHT KynaliTMacura TeHIVIMCHHH aiiTran (KeifHuainik apigne-
THK TPOTPECCHSTHHHT 72 Ta Xaj imrnugncH Qopuysacuun [ayce
Ke/NTHPHO HHKAPTas). l -

sIna Gup KUSHKUP/AN Macaja Xakuia ranipasus.
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Ilynéna Gommparn cousiap COHM TeHr GyJran xamupa 2 Ta
oj\ayM MaBKyAMH, Je€raH capojra Viinamacian OyHjiail HKKHTa
ojiamM MaBKy[ sMac, ae0 KaBoO Gepiir MyMKHH.

XonOyxu, GyHuail ofamIapHHHI GHP HEUTacH MAaBXKYAJIHTHHH
KYpCaTHul OCOH. BYHHHI YuyH OJ@MJIapHHHI GOLIMZArd couvia-
PHHH CaHaUIHHHT Kepard HyK. Burra omamuunr Gommza 200000
Tajlal OpTHK COY OYJIMAaCJMIHra HIIOHHII MyMKHH. Jlemak, arap
200001 Ta kuwumnap TYmJIamMH OJMHCA, YJap HYHZA Kamuua
MKKHTACHHHHT GOMMJArH COYJAp COHM TEHIVIHTH KeJHO YHKaju.
Arap 6yryn ayHéna 4 MuJIHapiiaH OpTHK OJaMJiap MaBKys-
JIMTH XHcoOra oJmuHca, OOWIHAArH cowiap COHH TeHr 6yuran
OIAMJIADHUHT XaM KYIIurd Kenu6 unkamu. (Xucob/aHr-us, 1yH-
Jail ONaMJIAPHHHT HeuTacH MaBxKyi?)

IMonsik maremarurd Ceprmuekuii x* — 991y® =1 Tenrnama-
HHHI 9HT KHUMK HaTypas eunMiapi

x; =397 516 400 906 811 930 638 014 896 080,
= 12055 735 790 331 359 447 442 538 767
9KAaHIMTHHH Kypcaran. Arap ;
x=1/99T2+1 ray=1, 2 3, 4,

KuilMaTiapan Kerma-Ker Kyiuo, xap Gup xucobnamzga 1 cekymp
BaKT Keraju, Ae0 (apas KHICAK, IOKOPHAA KEATHDHIraH Kuil-
MaTaapun anmiiam yuys 10 jinn BakT ermaraH Gyuap 3.
Arap 400-10'® w1 BagT capd KuHHCA, I0KOPHAA KeJNTHPHJTaH
X BA Y euumiap TommAraH Gynap sim.

Slia Gup Macanianu KeaTHPaMH3.

[axmar yiuuunu Viia unkapran ogamra XHHIANCTOH LIOXH
KyAa Karra mMykojor GepHIIHH BabJa Kuaran 3sKkaH., Y ogam
yira ¢akar waxMar TaxTaCHHHHT XOHAJlapura KyHujaarm Kou-
jlara acocan Oyrpoii Gepuiunn cyparad: 1- xomara 1 jona,
2- xonara 2 jona, 3- xowara 2° =4 jona, 4- xonara 2° =8
jlona Ba Xokaso. OXHpri Xomacuraua uly Komjara acocaH Oyr-
noit Gepumny cyparan. Ilynga mox: «Cen menpad xeu Hiuma
cypamajiurs, — jae6 xapa Gysran sxan. Busra mabuaymku, ¢a-
kar 64- xosacn yuyn Gepuum Kepak Oyuran 2% jpoHa Gyrpoii
JKyAA xam kym. Arap mynua noHa OyFioli ep I03HHHHT KYpYK
Koiiura cemuaca, 9 mam Ganaupnukaard OyFnoi GYnanH.

Kaminomrn 0,07 s Gyoran  KarTapok GHp TaxTa KOFO3HH
onmb aBBai 2 ra, KeiluH stHa 2 ra Ba xokaso 40 mapra 6yK—
naiivis. Bup Viia6 kypunr-un, 40 mapra 6yx.naraﬂ,qa KKanjait
KaJIHHIHKlarH KOFO3 XOCHJI 6ynd}m?
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[lyspait xanuemmknarn goros 100000 xa KaH OPTHKAHD.
Buuiaciamu, 22 kanpaii katTa COH?

240 — 258224987808690858965591917200301 1874329705
79282922351283065935654064762201684 11946296543
53280137831435903171972747493376.

Busuunr spamusgan 1700 iima ongud AXMECHHHT TY3rad
K¥J1 éamMacu GyryHra Anrmis Myseiinga cakJaHafH. YHIA JKyxa
KauMPH KH3HKAD/H Macajajap KaTopHAa Kyinjaru wmacana
XaM 6op: 7 ORaMHHHT Xap Oupuga 7 Ta MyWyK Oyum0, Xap Gup
MyIyK 7 CHYKOHHH, Xap GHp CHYKOH 7 Ta OyEoil GOLUOFHHH
* eiigu. Arap xap Gup Gourokaa 7 Ta Oyrpoit Gyca, Kanua Gyrioi
HOOYA Oynapu? By wmacamamm xpcobiawr Ousian 7°  GOLIOK
OyFaoii HOOYA GYMraH/MrHHM aHWKJAUI OCOH.

Xap 6up ozam 2 Ta ora-oma, 4 Ta OyBa-OyBi, 8 Ta KaTTa
6yBa-GyBi Ba XOKasonapra sra. Arap 40 aBnoj Kefinnra Kaiiu-
puica (taxmunan 1200 i ongum) <xap 6up GyryHrin ozam-
HuEr 2'% Tta, apEn 10959111627776 Tanan asmogu G¥arad.

SIna Gup Macanamm Kypu6 yramms. Papas KuIamus, spa-
MH3HUHT OupnHuM fiympa 1 Tuitws nmysn xap iimmr 59 Aapo-
Maj Gepuul wapTd GHJIaH OMOHAT Kaccara KYIHJH. Depuiras
TPOIEHTJ/IADHE MYpakka® npoueHT ne6 Xuco6ual, my 1 TuiiiH
1950 i moGaiinuza Heua cymra aflasafm?

Mypakka6 mpoueHT (opmysacH épaamnga Xucobuaul HaTHs
aacu 1950 iinar MoGaitnuaa 1 Tuitmm 2199 THiluHra alivianHIHHIT
kypcaragu. 2° tuimanunr Yau 10 mwumapy cymaup. 290 aca
2" ra mucGatan 2°° mapra karrtagup. 2W°° Tmitnn 47 Xomauuf
coupup. Hlynua mynGytyn gységarn mys GOilIHIIAaH —Xam onp
Heua Mapra Ky -

[laxmar VituHu Guian XaMMamu3 gusukamud. Xawmacu Gy-
AH6 Xap XHJI IIAXMAT TAPTHsVIADHHHHT Heua XHJIH MaBxya1?
Xucobnarana, Xap XM Iaxmar mnapTHswiapH  Xammaci Gyuio
107" san opri svac. Mabaywky, ¥ Hur yeumn Ouran gy
KyJa CeKHH ycanum.

lg x > 100 Gyauum yuyn x> 101 Gyammun kepak. By con
Kuppaci 70 MumOH EpyraMK {imamra TeHr Oyuran Ky6pari
cyB MoJeKyJsanapu connjan xarragup. (TacasByp KO K-
PHHT-UHP)

Apxumen Kyllugarn macanmanm Xam Ky#rai:

[O3u Kyéwr 1osura Tewr GysraH jajara KaHYa KOPaMOJIHIL
CHERMpUII MYMKHHP 1880 itmnga maTeMaTHK AMTOPOMHHET XH-
cobnammra Kypa N=77-10%%% ra tenr. Byngaii macananap-
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HHHD JKyAa KYNHHE KeJTHPHII MyMKHH, DByJapHHHT XamMaci
yJKaH COHJapra MUCOJAHD. Karra COHZIapHH y4 paKamin CHH(-
Japra 6yau6 Ykuiaa KyimparuaapH XocHa Kuiamus (OyHaad
canawr Amepuka, Ppanuusi Ba )Kany6nuii EBpona gasiatiapiaa
X03HpP XaM HILJIATHJIAfM):

MHHD 10°
MHJITHOH 10¢
GHJTHOH 10°
TPUIIHOH 0%
KBaJpPHJIHOH 10
KBHHTHJIHOH 108
CeKCTHJIHOH 10%¢
CenTHJIVTHOH 1042
OKTHJIJIHOH 1048
HOHHJIJTHOH 1054
JIEIHJITHOH 1080
SHAEKaJTHOH 10¢¢
JIONEKATHOH 107
LIEHTEeTH/IHOH 1090

Arap omam coun GHJUIHOH Mapra iyronuamTipuaca, y Ep
Jnamerpugan 8 mapra HyFoHpoK Oyap SaH. X03HPrH BakTAa
GyTyH JyHéna ManiayM OyuraH I0Jayanap Ba IWiaHeTaJapHUHT
orupaurd 20 Houusumon: 20105 rpammra TeHr.

OJavMHHHT [Opar¥ YHMHT KHCKa YMpHJA TYXTOBCH3 KV
MIIMAPA, MapTa ypaji.

Onan Kyfmparn ymymuit macanann xypamn3: 3 Ta 9 jgan
u0opar OGyAran COHJIADHMHT SHF KaTrach Kaiicu: 999 mm? 9%
yu? 999 mir? éki 9°° Mu? 9% munr 99° j1an KaTTA SKAHIHIH AHKK-
anp. Jlekun OyJnapHHHT Xap GHpHIAH Xam 99° comm xyNa xam
karragup. By con 369693100 Ta pagamumnup®. IOkopuma xes-
Tupiiran 24° ra yxmaran Gy COHHHE KaTop IiyJnap GuuaH S3uu
MyMKHHMH?

By counuur aspanri paxamiapu 428124773175747048038
9871159305635213390554822111443514 174753 6ynu6, Keituurn
paxamaapn 24 178799359681422627177289 nup. By paxkamaap
opacuiard KoJMraH pakamyap MabAyM dvac. ByryHru Kymaa
MAbAYM GYJraH SHT Kyuwad 3/MeKTPOH XHcoOJaiml MallHHazapH

* | cexynmna | ta pakam @€3unanw,. jeG apas guan6, Gnp cysaa
tyxrosens 10 coar éanca 99° mu &auG wukum yuyn 28 fina A8 Kys
BAKT KeTaji. s
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Xam GyHMHT YpTacujarn KONTaH PaKaM/apHH XHCoGnal Gepwii-
[a Ky4CH3JHD.

Arap 6y COHHHHI' pakamyiapu GHpMH-KETHH é3miica, 1478 km
y3yHJHKAary €syB xocus Gysiamu. Arap 6y COH KuTobra &3uil-
ca, xap 6upn 800 Gerjan nGopar GyaraH 33 TOMJH KHTCO XO-
cun 6ynap uH.

Xaxmu 1 «y6 km GysraH KyTHra HeuTa CyrypT AOHACHHH
KoinamTupuin MyMkuH? Bynpaii gyrtura 5000 GuuiHoH TyrypT
- IoHacH oxofinamagu. Arap ryrypt ¢aGpHkacH Xap KyHH Gup
MHJIJIMOH TYTyPT JAOHACH MIINIA0 uHKapca, LIYHYa TyrypT AOHa-
cuHd 14 MuoHOH ¥imua mivia6 umkapap spu Ba yHu 10 M-
' JIHOH Baronfan uGopar Gy/iraH Ba y3YHJIMLH MHJVIHOH Kt GYJi-
raH Moe3Ara JXOHJALITHPHII MYMKHH 3[IH.

SlHa yJskan coHJapra TETHUIIH GHP MHCOJ KeJTHPaMHU3.

ManiymMky, 8NeKTPOH Kym 3appayacura HucGataH IKyAd
KHUHK MHKIOPAHP. 1 noma xym sappavacn Ep mapuuan Heya
MapTa KHyMK Gyuca, 1 goHa amexTpoH 1 joHa Kym 3appayach-
[aH IWyHya mapra Kuumkaup. )Kyza kyuau Teseckonnap épAaa-
MH GuJlaH KYpHHAJAHIaH AYHEHHHT paguycH 1 MHmapy EpyriuKk
finaura éku 10% xa ra tenr. ByHpaii pajguycan IMapHUHT Xazud-
s 108" ky6 cm ra Tewr. Arap wynpali wap ypaH SJeKTPOH-
Japu Gunad Tynaupuarad Gyuaca, ymra ¢axar 10°° poma ypan
3IIEKTPOHH CHKKaH Gynapau. By con daxar 107 ta pagam-

. Mynup. XonGyxki 99° comm 370 MHJUIHOHTA SIKMH — paKaM-
I aup. ,

1874 fiunna marematux KpéHur ToMoHuzan ésuiiran KnToO-

ma 22,30, 4t KATOp COHJIap XaKHAA XHKOS KHJIHHAZH.

; 44 G i o
Arap 44" cx yaymmkpari keema GyiinaG épyrmuk HypH 1000
pHJICa, YHMHr Oy Kecmanu yTuwm yuyn 10*! imi BaT Kepak-
Zup. .

Paguycn 48 cx ra tenr Gyuram mapra cHéX TYVIANPHATAH

ne6 (apas xunamus. Byupaii MuKgopaarii cHéx 4*‘“| COHHH €3HlI
yuyH eTmaran Gynap sauw. AuGarta, Oynjaan Gowika yJsKai COH-
Jiap XaM MaBXKyZ, yaap ouaguia Oy COHJiap KyjAa KHUHK COH
6ysm6 KonaaH.

OHaH dakTopHax TyLIyHYACH 6unail  GormuK Oup Hewa yil-
KaH COHJapHH KYpu6 yramus. 15 Ta wamka goHavasiapu OmraH
6ysran mamka YHHHHAAQ Xap XuJa XojaTnap (Liamika AoHaYad-
JIAPHHHHT JKofivalinmt Xomatiapu) Gyumumm mymkuH. By Xonar-
sapauur 15! Ta GYMMIMHE OCORJIMK GHIaH XHCOONA0 KYpHUI
MYMKHH.
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15! = 1307674368000. [emak, 15 Ta wamsa JoHaua-
JapuHu Gup OmsuiHon, sibHH 10' paH KYmpok YpuWH aMailTH-
pHuI MymKuH. 16| conn sca 20922789888000 ra Tenr Gy.iuG,
15! nan 16 mapra xartajup.

CoHHUHD Ycuiy OuJIaH YHHHT (DaKTOPHANHHMHT XaM Te3
yci6 GOpHIIMHH CE3HII OCOH. 9%° conn Wyaa yJKaH coH Gyuiu-
IIHHH IOKOpHAA aiitraH 3uuk. Arap xap Gup 9 énmra daxro-

. 9l 4
puan ésunca, matmkaga 91° comn xocun Gymaguku, Oy COH

9 o o
omuaa 9°° coHn Kyia KHUHK MHTTH COH GYIMO KYpHHA/M.
Marematuk Monsrepap 100! cosunn XucoGuaraH, y

933262154439941526816992388562667004907 1596826438 1621
4685929638952175999932299 1566894 1463976 1565 1828625369
7920827223758251185210916844000000000000000000000000
ra TeHCJHp.

By con 24 Ta nHosb 6itan Tyrannanu6, 158 Ta pagamminp.
Y 9°° onauga MuTTH COHJIHP.

311! coun 3!1! > 1042 6yiu0, MHHITAfAH OPTHK paKamra sra-

qup. 3!!! connuur oxupupa 178 Tta moamap 6Ynu6, YHHHr Efui-
99¢! y
Tome HH xHco6ab,
no! -
» Jome HH Xuco6ua,
yHur 2319 Ta pakamiin COH SKAHJMIH AHHKJAHTAH.
449! Ba 751! connapi opacmpari

500! 550! 563! 600! 603! 650! 652! 700! 750!

macura 2°%0 pa 5'% jpapaxanap xupagu

yunur 2310 Tta pagamin con  KaHJHIH

xamMMa 9 Ta COHHHHI AHHK KHIMATH MaBXKyJ.

10000! conuunr 35660 ta pakamun con skamsmrs, 1000001
sHHr 3ca 456574 rta pakaman con skammuri, 10000000 mumr
8565709 Ta pakamyin COH SKAHJHMTH XHCOOJAHTaH.

DHAM MHTTH COHJAp JAe6 aTajiraH KHYMK COHJap Xakuaa
cy3 1opHTaMus.

Mawpnynmkn, arap a2 yiikan con Gyuica, :l_x MHTTH COHIHMP.

BH3 MHTTH BaKT Ba MHTTH OpaJIHKJapra JIOHp Macajalap
GuJiaH TaHHWHG YTamus,

| cexyup BakT OGHP/MLHHHHT KHYHK OHPIHKJIAPHAAHAHD.
Mucon yuyn xuHopa 1 cexynpna 16 pan 24 Taraua xagp an-
mawuanG Typagd, [lyHra kapamacgan OZaMHHHT K3 Ce3rH
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ab30CH KHHO KaP/ADHHHHT YSNyKCH3 YSrapHIUMHI XHC KHJ-
rasjait Gymapu. ByHuHr acocuii caGabi, OJAMHHHT K33 Ce3rH
av3ocH 0,1 cekyHIlaH KaM BakTHM Ce3ull KoOuamsTura sta
SMAC/IHTHAAIHD.

Xapakar OunaH GOFIMK Gy/ran Bokeanap BakT OHjJaH XaM
Gorikmup. JKyla KHUHK MHKZOPAAapHH yJadawpa 1 mst HE
1000 kuemra 6ysuG, yuuar 1 G6ymarumm 1 muxpon (1 p) ze6
omyHand, | Mukpon §3 HaGatupa 1000 Gymakka G .uHHO,
1 MHITHMEKDOH (/1) XOCHM KHIMHALM.

Kanmuii s/1eMeHTHHHHE K3 TYJIKHH CHEKTPUHHHD Y3YH-
aura (A, Guiian Genrunananu), KpHNTOH 571eMEHTHHNHI KH3HI-
GuHa(a TYJKHH CHEKTPHHHAT ysyHaurd (A, Guian Gesriia-
HaJli) MHTTH Y3yHJIHKJIADAHP:

1p = 1555164, 134,
1p = 1769557, 932,

JKyxa kyunu muxpockomiap 200 g rada GyJiran saeMeHT=
JapHA KYpHII KoGumusitira sramup. 6,022 102 muxgopra Jlomr-
MHTJ, COHH Jeiunann, 18 2 cyBaa myHua JOHA MOJEKYJA MaB:
IKYIULHD.

Arap myHua Mozekysiauu ayHémarm 1370 ry6 Kat ON€aH
cyBHra coiub, y MojeKkyaanap OHP Xua1 TekHcAd TapraiiH,
ne6 (apas KuimHCA, y BAaKTAAd OKeaHjaH ojuHram 1 JHTP
CyBJa COJHMHraH MoJeKyJanapuunr 440 gonacu MaBXyA oyJ1ap
BIIH.
Bognopos, mMosekyqacunnsr puamerpn 0,4 aq, 1 ca® winu-
JArH BOJOPOAJATH MOJIEKYJIafapHH OMpPHH-KETHH MKOMJIALITHPI-
ca, 11 MIWITHOH KAt y3YHJHKZArH MOJeKyJjanap SamKinpi XOCINI
6ynap snu. By samxkup Guaan aksaropun 300 mapra aiiiauno
guKHI MyMKiH. Arap sHu 0,5 s Gyuaram Taxrara Oy MOJeKy-
Jajap Kolramripuica, OyHaail TaXTaHHHT Y3yHIHTH 8,8 metp
Oymnap 3H.

Bozopon atomunuur pagiycen 1078 st ra Tenr Gyuid, BO-
Iopo siApocHHHHT pamuycn 107 ey ra, smexTpoHHmur paii-
ycu aca 3-107% cxt ra TeHraup.

JleHK [eraH MaTeMaTHK KyHujarHjapHu XmucoGaal Torram:
onnuii KY3 GWiaH KypPHHAZHTaH AYHEHHHT pajnycH 3.10% cu
ra tenr. Arap my paguyc GViina0 samycup LIAKJIHAA S/1EKTPOH=
nap xoitnawrnpuica, yura 10* Ta ssexTpon 2Koiiamani. Arap
Gy SJEKTPOHJIAD KBajpatra MKOilalTHPHIICA, Gynjaii KBajpar-
punr tovMonn 100 ks 6ynap 9w, Arap yaapui KyG munra
JKoitnawTHpuaca, GyHaail KyGuumr Kuppacu 30 ¢ ra Temr 0¥-

Jiap M.
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Arap atoM sappayacH MHJWIHOH MapTa KaTTaJalliTHpHICa,
y Kaugait 6ysm6 xypunamu? [ynucy axoituCii, YJIKaH COHJap
XaKuiary TacasByp Oy MHKAOPHH KyAa KaTTa je6 Vilnamra
MaxOyp Kunagu. X0aO0yKH, y JKyMJIa OXHPHAA KYiiHjaJuran
HyKTajait 6ynanu.

DsieKTPOH BOJOPOA ATOMHHHHT TeBaparsaa | cekynnaa 7-10%
Mapra airasagn. Takkocnail yuyH IIyHH XaM aiTHO YTaMH3KH,
camosiér npornesiepn 1 cekynaza 25 mapra aitnanagu. 1 a®
KYprownHHUHr  OFHpaurd - 11,34 ToHHazup. YHHHT aTtomiap
opacujariy macoa MamxyA Oysvaranpa - omu, y dakar 1 cm
XaKMHH  3rajuiarad 6yuu0, 0y xaxwra 11,34 TOHHa OFHpJHK
xoitnamran  Gyaap sam.  Adceyckn, OHSHHHD IUIaHETaMH3Jary
JIespIE XaMMa MeTaJNIapHHHT aTOMJIapH opacHia OYINIHK MaB-
HYALHD.

1 cexyHi KyHa KHYIK BaKT OPAJHIH, Tloo CeKyHJ 3¢a XKy-

Jida XaMm MHTTH BakT Onpymrn 6ysu0, Oy BakT HUMia Xed KaH-
Aail ysrapunl MaiIoHTa Keamaiiiu, Ae0 TacaBByp KHJIMLI MyM-
; 1 PR
ki, XonOyKH, 75p CeKYHA BakT HUHAA XKyia KYm yarapii-
Jap Gyamum mymxad. [ynpaii Bagr nunga 36 xat/coam reanux

Gunan 1opysunt moesx 1 ca macopann yragu. Tomym ﬁ ce-

Kynana 33 ca macopany, MHATHK VKM Sca IIyHYa BakT HUHAA
70 cat vacodpann Gocu6 Yragu. Ep mapm myHua BakT Munpa
Vanunur Kyéur atpoduaarn aifiannumga 30 s macodann Gocu6
yranu.

| cekyHAMMHT MIIHOHAAH ~6up G6Ysarmpa, anbaTra, Xedw
Kaujnaft ysrapunr 103 Gepmaiiiu je6 TacaBByp KHJHHHLIM MyM-
kui. JlexnH GyHpail svac. EpyFiuK HypH IuyHYa BagT Huuaa

(I—S-l cexynma) 300 # macodann Gocu6 yramu. # CEKYHJ| BaKT

uuina OMSHMHD Kysumuara 400 MHIMOH KHSHJ EPYFINK TYJI-
kuun - Tywans,  Jlemak, 1 joHa KusHa EPYRIMK TYJIKHHH-
HUHD OH3HHHT KY3UMU3ra TYWIHIIN yuyH Kepak GYyJiraH BakT

1 %
20G000000000000, Cexyrara Tenr. Ulynaii Bakr opamukaapn xam

MaByAKH, yJiap yuyH I0KOPHAA KeNTHPWJIraH MHTTH BaKTJap
yikan Gynn6 xypuHapu. Pusukaga peHTreH HypH EpyEIHK
TYAKHHIAPHHIHT OHp cekymanark xapaxatiapi 2500 GiiLiHOH
MapTta SKaHJIHTH XHCOO/aHraH.

Y/IKaH Ba MHTTH COHJIAD XaKWJAATH TaXJHJHMHSHH Tyrarap
oKanmu3, Mybonara coxacura «caéxar» KuiMO Kypamus.
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®Dapas guIaiauk, Gaxaiidarnap nynécd MaBxyn Gyamo, y
AyHéna xap Gup omamuuer Gyitw 10 m Gyucuu. Ly qyné onam-
Japi y3 MamjakaTiia YsuHH OaxailGar me XuC KHJAagHMH?
Exn MuTTH ogamaap (ynapuur G6yim 10 ca) Y8 mamuakaTiza
YSHHH MHTTH 1e0 Xuc Kuiagume? AnGatta Gympaii smac. Jle-
KHH Xyauu Tysnusepra yxmaran Gaxaiibatsiap nysécuia On3
MHTTH OY/ud KypHHAMH3 EKM MUTTHJIAp AyHEcHra TymmHb Kol-
cak, OGaxali6aT GyuHG KypHHAMHUS.

flHa myGosiara JyHECHTa MuKapupoK KHpHO, KYiiWJArHHH Ta-
CaByp KHIHMO Kypamus,

S1apo atpotmna xapakar K HJajuraH 3JEKTPOHJApAa XYW
Ou3 eplia sIWAGTraH/eK, KHYHK oflaMuanap GyJnb, yJiap Xam Ma-
. TeMatHka OWNaH IyFyJJamajuiap a0 TacaBByp KWJIAiJHK. YH-
JarH opajiiK Ba BaKT OM3HMHIYA MHTTH COHJIAPZAHP. Y HAATH OfaM
Yanap yuyH sca Oy MHKZOpJAp yJIKaH COHJAp KaOH KYpHHAAH.

Oumn (apas kunaitimk: Kyém, nnanera Ba loajyanap KaH-
JAiiNp Xaénuil JKOHIHKHHHT MOJeKyJa Ba atoMmJapi OyJCHH.
By aynéna xam opamnap matematika Guiian LIyFyJIAHCHHJIAD.
Ynap nywécuparu connap Guanap yuyH yJkaH COHJap XHCOO-
JaHca, yJap yuyH sca HopMaJ CoHJap OyJaj.

OpamnapHuHr MaTeMaTHKAa cOXacHjia SpHUIraH KarTa 10TYK:
JapHAaH OMpH miyKH, ysiap atpoduari «UeKJHK» TYCHFHHH epH
yTHO, «yeKcusy TYUIYHYacHHH Xaéiuiigan XakHkHil (paH 1yHecH-
Fa KOPHIT KHAHIIH.

AJITEBPAHK BA TPAHCLEH/JEHT COHJIAP

¥Ypra maxTaGra com TymyHuach HaTypas comjapian Gomia-
HHO, palllioHaJl, MPPALIHOHA, KOMIIEKC CoHjap Owjad Tyrai-
sanann. Bynap anreGpank Ba TpamclieHeHT comviap Jie0 atairad

COHJIAPEHHET XyCycHIT XOMimup.

Xap aupait - ( (@, b)=1, a — ncramran Gyryn CoH,
b —narypan com) paunoHa’a coH bx — a = 0 TeHrJayMaHHHT i
Au3HAHP. AKcHHUA, Ko3(HIHEHTIapH OyTyH COHJapjaH n6o-

par Gyaran Xap kanpaii bx —a = 0 —OupHHUH Japa<au TeHr-
JamMaHuur wagusn  (b+0), x = % pauHoHas con GyJnai.

ur coxana mppaumonan commap sca ax*+-bx-c=0 (@F
+0, b, c—6yryn COHNIAp) KBaApaT TEHIVIAaMaHHHT HJJAHSHANP.
Mucon. x= +)'5 uppaunonan con x*—5 =0 Tenrna-
MaHHHT HIAN3nap, ¥ = -+ (72— 1) aca x*4-2x — 1 = 0 Tenr-

JANAHHHT WIIH3NapH Gynajiu.
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Jlekin KostdnuuenTiapy GyTyl conviapian HGopar GyuiraH
Xap Kkaupail KBajpaT TeHIJIAMaHHHT HIJU3H HPPALHOHAI COH
Gy1aBepMaii .

Uynonun, x*— x+5 =0 TeHriaMaHHHT HJIH37IaPH

fo
£ VB goummexe COHJIAPHP.

IOkopria KenTHpHIraH MyJoxasanapiaH 0apya paiHoHas
CconJiap, aiipuM HPPALHOHAJ BA KOMINIEKC COHJIAP KOI((HHINEHT-
JiapH OyTyH COHJIapAaH HOopar GyuiraH TeHIJIaMaHHHT HJIjH3Ja-
pu Oyummu Keym6 unkaan. [lynnaii conmaphu anre6panKk COH-
Jap ne6 arazagd. YMymuiipox KHiG alfitraga, Kos(guiHeHT-
Jiapu OyTyH CcoHsapfaH ubopar Gyiiran

X" ta" ' . . ta_(x+a, =0 (1

TeHIVIAMaHMHT HIAH3H GYIraH Xakiiuil Ba KOMIVICKC COHJIApra
ajreGpanK CoHjiap el aranagH.
Iynpait kum6, anredpauk consiapra Gapua pauoHaj COH-

aap (5, ——3— ; 0,21 (5) kaGuziap), aifpum HppaLHoHal COHJAp

o S i x
(] 9, — I 7,180 kaOunap) Ba ailpHM KOMIJIEKE COH-
9
nap (3—i, 2—3i, o 1,4/ xaGunap) xnpagu. Huma yuyn
XayMa HppalHoHAl BAa XamMMa KOMIJIEKC COHJap —anareGpauk
COHap GyJsia OMMACAHTHHH KelHHYa MK KYpcaTamus.

AnreGpank comsap GHPHHYH, MKKHHUM Ba yYMyMaH /i- Ja-
pamany agnreGpanx counap 6ynaan.

Arap o anreGpank co (1) KypuHHmIiarH n- japaxcann
TeHrJIAMaHHHT WiIgHeH OYvinG, japamacn 7 JAaH KHUHK Oyaran
LIynj@aii TeHrnaMasunr wigusu Gyvivaca, y n- fapaxkanu aji-
re0pailk CoH AeiiHuaiH.

Mucosaap. 1) Xamma paunonasn comsiap GHpUHUM Hapa-

KA anreGpauK COMAMP, UYHKH X = - DaloHal COH ax—
— b =0 TeHraMaHUHT HUIHBHIHP.

2) x* —4x-+44 =0 renrniaManuur wagusy Oyuran x = 2
paiyonas COHHH MEKHHUH Japakajn ajareOpauk COH jeb kapaur
MYMKHH 3Mac, UyHKH ¥ =2 count x — 2 = 0 GupHHUHM japarca-
JI TEHTJIAMAHHHT XaM ITAU3HAND.

e

3) x = l/ 3 con eTTHHUM Japaxkanu anreGpamK COHAHp,
aynkn y ¥’ — 3 =0 Tenryavanunr wigusu GysauG, Aapaacu
eTTiian kiuik GyJaran sa kosdpuuuenTiapu GyTyH COHJapAaH
ubopar OyJrad TeHrJaMaunuiir WigHsH OyuMaiifi.
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gl 3D
4) x=cos% 4 sin— KOMIJeKC cOH sca n- AapaanmH

anreGpanK COHAMP, YYHKH Y x"+1=0 TeHaMauUHN HIAH3H-
JHp:

(cos —:—+ i sin 3:—)"—{—1 =cosn+tisinn+1=—-140+4+1=0

(MyaBp ¢opmysacura acocan). n =25 Gyaranga x ==cos% +

-Hsin% CoH 5- japakanu ainre6paHK COH GyJiapu.
Teopema. m, n- dapascaru o éa P areebpaux conaap-
Hune durunducu o+B, adupmacy a—B, xynaismacu c.-p sa
o v
6yjaunnacy 5 (B # 0) kynu 6uran m-n- dapaxcaru arzeGpaus

COH Gljaad.

Mucoanap. 1) a =y2, f=y/3 nap ukkuHuN fapaxa-
JH anre6pauk COHJNAapAup, JeKHH a--f = )2 +4}/3 aca 4- aa-
paxkanu anreGpank COHAHP, YyHKH (a--P)* =54-2y6; V2 +
+13 coun x*— 10x*+1 =0 Tenruamanunr ungusupp. (Tex-

LIHPHG KYpHHP.)
2) a=y3 Baf=y12 Jlap HKKHHYH Aapaa anreGpaik

COHJIADAMP, JIeKHH o-B =) 36 = +6 sca GHpHHuUN AApAIKAIH
anre6panK CoH GyJanH.

3) « —1/3 Ba }/12 Jlap ONTHHUN fjapaykais anreCpanK
connap Gyuica-na, a-ff = ]/36 = 1/6 YUHHYH Adpaxaii ad-
re6pauK COHIWP.

Arap B-£0 anreGpank con 6yuca, % =f1 xam anrel-
pauK coH GyJianu.

1
Mucon 77—
Vi

COHJTHP.
YMyMaH palioHa/ COHJAp Ba PallMOHAJ COHJIapAaH anreG-
pauK amajiap épAamija XoCHA KHAHHTaH COHJIap anreGpauk

COHJIAPAHP.
Mucoanap. 1) a = Vs 5,{7 anreGpauK COHJP.
29/ 11 )

T—
ajreOpaHK COH, YYHKH ]/ 11 anreGpanx
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2) x*+1 =0 TeHrnaMaHHHT HIH3MIApH

3 8 n2mk . W--2mk
x=y —1 = l/ cos --isinst = cos +8 i sin 8
(=0, 1, 2, 3, 4, 5, 6, 7) wakiuga mpo,rla.naHHG asreOpatk
COHJIapAaH u6opamﬂp

Stax" " a4 L .. 4a, xt+a,=0 (2

TeHTJIaMaHHHT EJAM3H o OyTyH aJnreGpaHk CoH el atanaiu
(6yuna ay=1, a;, @, . . . a,—OyTyH palHOHa/ COHJAp).

[Mynnait ka6, Xxamma GyTyH palHOHaZ COHjap OyTyH ai-
reGpaiKk COHJIapra KHpajH, UyHKH yJjap X-a =0 TeHrJamMaHuHT
HILAH3HAND (@—OYTYH COH). 4

lysmrgex, 144, 1412 4, /3 nap xam Gyryn an-
re0pank CoHra KHpajgH, YyHKH yJap MoC paBHwiga x*— 2x+4
+2=0,4*—2x+3 =0 Ba x*—3 =0 TeHIVIaMaJapHHHT HJI-
JIN3IapHAND.

Xaguuit anreOpanK COH IUYHJAl pallHOHAN €KH HppAIHO-
HAJl COHAMPKH, Y COH Ko3(hhuIHenTIapn GyTyH COHJIapAaH neo-
par GysraH TeHrVIaMaHMHT WIIH3HAHD. oo — GYTyH anreGpauKk CoH
Gyaranaay ¢ xam GyTyH anreGpauk coH Gymajm.

AJreGpank COHJIap Ha3apHsiCHJA SPHIUHJITAH IOTYKJIAp HEMHC
matemaTukimapn Kymmvep, Hdenexuna Ba pyc maremarurua E. M.
3osoTapes HOMJIApH OuJAH GOFIMKAHP.

AureOpauk GyJiMaras COHJIAp MaBXKYAMH, JeraH CaBoJjra
XaMMa- COHJIap ayreGpaik COHJIAPAHD, A6 (HKP IOPHTHIIAP SAH.

Dagar 1844 imina Qpanunys marematurn K. Jluysuaun aj-
rebpayk GyJivaran COHJap MaBXyJ JleraH TeopeMaHH HCGOT KHil-
. Jlexun Gy TeopemMauMHr HCOOTH KYAa KHAMH 51U, ¥ OJIME
MaTeMaTHKa EpAamMHaa  KoIQuIeHTIapy GyTyH CcoHNapAaH
uGopar Gyarad Xeu KaHAail TeHIVAMAHHHT HIAH3H Gysa onmMait-
AMTaH COHJIADHHHT MapBKyAnurunn ucbor xunam. Kefinnuammk
Oynjaii COHJIap TpaHCIEHJEHT CoHnap AeG araiuu, :

1873 imnna Gyiox memuc marematurs I'. Kantop yau acoce
Jlaraf Tynjamnap HasaphsicH EpAaMuia TPaHCUEHJEHT COHJiap
MaBKYJIHIHHUHT OpHTHHaA ncOorunn Gepau. Bus KanTtopuuHT
Kenrupran ucbotura TyxTab yramus. ByHHHr yuyH Tymiamiap
HA3apHsICHTa TETHIIH afipHM MabJyMOTJiap OHJIaH TaHHMIIAMHS.

TYnnamnap ymyman yd Xengup: weks Tynsiam, 6y Tynaam
Bd YEKCH3 TYmiam.
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Muconnap. 1) lly Gernaru xapdmap Tymaamu, Gyrys
AYHEAATH ofaMaap TYIJiaMu, OHSHHHT TajakTHKAMH3AArH 10J-
AY31ap TYmJIaMH YeKJH TYIIaMaapaup, YyHKH YJIAPHUHE 3JIeMEHT-
JIAPH COHH MabAyM OMD HaTypall COHAAH KaTTa 3Mac. JJeMeHT-
J1ap COHH KAHYATMIH MabayM OyJMarad Yeksd TymJjammaap Xam
MaBkyAnup. Macanan, 22''4-1 mumr marypan GuiyBumIapH co-
HH MaBJy™m sMac, YyHKH Oy COHHHHT TYO €KH Mypakkal sKan-
JIMTHHH GHJIMaiMKS.

2) x*+1 =0 TeHrnamMaHMHT XaKHKHI WH3Nap comd, 12
Harypayi connunr 20 jan karra Gysras Gyuysumiap comn Gyul
Tymiamnapra mucoa Gymaauaap, uyHkm x*-1= 0 Tenrzama-
BHHT Xakuiui wnnuss iy, 12 muar sca 20 xad karTa GyJrad
GYJ1yBUHCH MaBKyJ SMAC.

3) Harypan commap tymnamu, sxydr coHmap Tynaami, TOK
COMJIAP TYriamy, TyO COHJIAp TYmaaM# YeKCH3 Tynjamiapra
Mucos 6yuia oJaji.

I'. Kanrtop uekcus Tymiamnap xam Xy/U YeK/il TYniamiap
KabH Xap Xl OYVIHLIMHI KYpCaTau. .

BupHHUKM THOZArM YeKCH3 TYmuamsiapra CaHOKJHM TYnyiamiap
Ae6 aranaju. Bywpjaii Tynnamgiapra Xamma Harypasa COHJap
TYMIamy, JKyQGT coHsap TYmiamu, TOK COHJIap TYIIaMH, Y0
COHMap TYymnamMu Mucon OYvagu, ByHaan Tamkapd pamioHal
COHJNIAP TYymuamu, anre0paHk COHJAp TYMaami Xam CaHOKJIH
TYyniamra Mucon GyJaiu. .

VIKKHRYI THOACH 4YeKCH3 TYMIAMJIapHH CaHOKCH3  TYIIaM
Je6 aranaju. YapHUHT CAHOKCH3JMTH LIy MAbHOMAKH, ydadp-
HUHD 3/IeMeHTyIapHHN Xeu Kaupail fiju1 Gmian Hatypajl COHJAP
épaanuaa Homepnab Gyuvaiinu. .

Mcranran kecmajarn Gapya Xakuguii Hyiranap Tymuani Ba
yMyMan, Gapua Xakuguil cOHJap TYMaMH CAHOKCH3 TYm/aMmra
KHDajH.

UekeHs TYMIaMHHHT SJeMeHTIapH COHHHII HaTypall CoH OnviaH
Genrnjiam MyMKuH svac. Bymjail TYniamIapHHHI sjeNeHT1aph
connHn n(oAANAI yuyH KapiuHal COHjiap AeG aTanras gou-
Jap Kuputuiran (kapauHaji—dekauiad KefiiH MabHOHH Gepaan).

Mucouxn. Canogin TYnJaMmJIapHHHT SJEMenT/Iapil CoHHHN
%, (aned HoMB) Kapmuman conu GHiiad, XaKHKil COHJAp TYi/1d-
MHHIHT 3/1eMeRTIapH connun C (KOHTHHYYM) KapauHal COii Gu-

i 7 "o
Jan Gearmjam xalysi kumibrad. 2 °= C SKaHIHrHAH HCOOT/AI
mymkus, [lynnaii guanG, C>w%, OyJam.
I. Kantop Kyiinzarn casojiui Kyiiran spim. OieMeHT/apH

COHH ¥, JaH KaTTa, JIEKHH C paH KHUHK OS’J'll"aH YeKCcHs Tyll-
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Jiam MamkyaMn? Bynra kontnHyym-rumotesa jie6 aranamu. Kyn
fimaap jasompga OyHAall TYMAaMHHHT MaBKy[ €KH MaBKyA
SMAC/HIH HCOOTIAHMACAAH KeJaH.

Hemnc martematurn [uan6epr 1900 ifimn IMapuxpa G6yan6
jTran GyTyH AyHE MaTeMATHK/JADHHHHL Kenramuna 23 1a xaj
KuJHMAraH Macajiann GaéH kuyirad 3. BysapHusr GupuiyicH
KOHTHHYyM TunoTesach suu. Pakar 1963 imara Kenub avepuka-
qux marematnk I1. JK. Kosu %, aan karra Ba C JaH KHUHK
OyJiraH KapAHHAJI COHHUHI MaBXKy[ €KH MaBiKyX 3Mac/HIHHH
ucOOTAAIm MyMKHH IMACJHTHHH KYPCATIH.

Kenrupuiras myJsioxasanapaan ¢oiizananno, anre6pank 6y
MaraH COHJIaDHHHI MaRXKYAJMIHHH OCOHJHK OHJaH uCGOTJAL
MyMKHH.

Arap

X — XakuKuil COHJap TYMJaMHHH,
R — paimuoHan COHJIAp TYIJIaMIHH,
I — nppauHonas ConJap TYmIaMHHH

noganaca, X = R+-/ sxanjurn asugiup. XakHKHIl COHJap
TYIIaMH caHokens Tynuiam. Paunionali coHnap TynJamu aca ca-
HOKJIH TYIIAM.

Arap mppauHonal connap tymiamu (akar Xakuiui anreo-
pauk consapiau ubopar Gyiica, y Xoaija XamMma XakHKHil COH-
Jap TYniaMH CanoKJM TYNVIaMHH Tawkha  kuaap oaH. Jlemak,
HppaioRal COHJAD Tapkubujaa anreGpank GyJaMaran Xaxm-
K conyiap mamxcys (YyHKH I0KOpHja Xamma anreGpauk coH-
Jap TYnJaMil CaHOKJIHM TYIUIAN SKaHJMTH Xakujaa cys3 IopuTran
SANK).

Uynnait kuuud, TpaHCHEHAEHT COHNAPHHHT MaBIKYAJHIN Ba
yJap XakHKHi COHJAPHHHI aCOCHIT KHCMIHI TAINKHJ KHTaHJH-
TH KesHO unKaim.

Jnysuan Ba  Kantopaap TPauCLEHJEHT COHHHHT  MaB-
JKYVTHPHHE Hasapuii  TovMonjan ncGoraaraniap, JeKus OHpop-
Ta XaM Mucon Kypcarmaramsap. Kagumrm 3aMOH  MarteMaTHK-
JIapuHH JIOHPAHMHT KBajpaTypacn XakHAari Macasa KHSHKTHPran
oau (MUPKyJb Ba YH3FHY Eépaamupa Gepiiirad JOMPAHHHT 103Hra
TeHr OY/Iran KBajpaTHHHI sICAJMII MACAJACH).

Arap poupanunr paguyen 1 ra rtenr Gyuica, y XOaAa YHHHT
1030 T ra Tenr Oymajau Xamja Macana WHPKYJb Ba YH3FHY €p-
JAMHA YBYHJIMDH 9T ra TeHr Gyuray KecMaul sicaul Macasachs
ra aiinanagn. Kyn onmwnap Gy macana yernpa mmuarai Gy
canap-ja, JekHH Xed KaHjail namipkara Kejoamaramaap. Qa-
kar JI. Diisiep JOMPaHHMHT KBajpaTypac Macajach eun/IMaiiiuran
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Macana SKaH/IMPHHH HCGOT K/raH Sa¥ Ba U* COHH KO3(Quuu-
eHT/IapH OYTyH COHJApiaH MGOpaT OyJIrafd TEHIIAMAHWAT HIH-
8H GYJIONIMACTHTH XaKMiaru (GUKPHH Ga8H KHJTAH SH. JIeKHH
U COHHHHHT TPAHCIEHJEHT COH SKaHIUIHHH OHpHHUH Mmapra 1882
funza dpannys maremarnrs Jlunmeman ucGornamm. 1873 -

Aa ¢pannys matematuru ILII. Dpmur e = lim (1+% )" =1+
i ) -0

1 1
+--ﬂ +W+ .« . HUHT TPAHCIEHAEHT COH 3KAH/IHIHHH HCOOT/Iaral

spu. [lysn XaM afitii Kepakku, e Ba 7T COHJIADHHHHT Mppaui-

OHaJl COHJIAp 3KaHmruuu 1761 iwnga MaTematuk JlamGepr nc6or-

Jiarad /4. T Ba e COHJIap MaTeMaTHKala XKyja KarTa axamusaTra

5ra. 7l COHH KYIHHUa TeOMeTpHs/a, e 3ca auamxs,'lg y4pab Typam.
= —2i

Marematuk JInngeman edr—:—l Ba € =i TeHIVIHKJapHH
XOCHJ KHIHII OWiaH e Ba 7t Jap Opacujard OOFIaHHUI
MaBKyAJHTHHE  KYpCaTaH.

IOxkopuza afituaran [{. TunsGept THNOTE3aJapHHHHT TApTHO
Guyian 7- THMOTe3acH KyiugarsaaH HOOpaT:

«Bus apudMertnkajza TamkapHiaH Kesray I Ba e COHJAp-
HHHT apH(METHK XOJATJADHHH HCOOT KH/IraH GYJ/icaK-Aa, JEeKHH
apu(MeTHKaHHHT Hunna OyaraH afipiM COHJAPHHHT apH(MeTHK

. Va2 _V5 T AL
Xomamiapumn GuwaMainmia, 2, Y3 ,3,e -, e Jap
Kanjait CoHr»

By caBos Kyn iuanap moGaiiuza xaBoGcu3 GYG KeJaMOoK-
a 3.

Pagar 1934 imaza coser wmarevarirm A. O. Tenbdonx
(1906 — 1968) xyxa karta axamusitra sra Ofaran Kyinjaard
TeopemMann HCOOT KHIAH: .

Acap a5~ 0, a+ | azeebpaur con 0Yaub, E Payuorar Cox

byamaean ucmarean ascebpaux cow Oyaca, o waxadazt COR
mpancyendenm con 6yaadu.

[lynzail KHIMG, 10KOpHAA KeNTHPHJTAH MHCOJITAPHHHE XaM-

= ‘34 V5

MacH Ba i, (2—1')3“. A it ¥R KaGH COHJIAD TPAHCUEHIEHT
comaap IKaH.

1lly Guian Gupra paumoHasn COHJAPHHHI YHJII JIOrapHMia-
pH XaMm (arap yJapHHHT Y3 panuoHam COH Gyyimaca) TPaHCUEeH-
JEHT COH SKaHJHKJAPHHI HCOOTVIALI MYMKHH.

* JU Genrit Ba TPANCUSHASHT TePMHHH DiUIep TOMOMIIAH KHPHTH/ITAH,
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1 1 -1
Kymnazan, o =577 + o +
=0,121122... 11 . . . 122 ...2..
m...1
n Ta n Ta
1\'3611.![3})}1]1!{1‘ XaMm TPaHCLEHAEHT COH 3SKAHJIMKJIADHHH KS"pcaTnm

1

w
MYMKHH. (c; corura JIiyBHI Conn Aeihma/m.)z o = 0,14

T oo

1 1
P gt e

- 0,01+ 0,00014-0,00000001 + . . . coOHH TPaHCUEHIEHT COH
SKAH/MLH aHuKJAHAn. 2 = + i KommieKke coH yu4yH o Ba f
XaKUKHil TPAHCHEHACHT connap Oyvica, y Xonxa 2z KOMILIEKC
TPAHCIEHEHT Con GYuiazu.

Vs .

Miucoa. z =2 - im KOMIJIEKC TPAHCUEHAEHT COHMNP.

Teopema. Xap xandatl vexcu3d Ynau Kacpuune wyxoal
uxmuépuil Yyaynaukoau KuCMaapu Masxicyoxw, Yyaap uly yr-
Au Kacpda dekcus Kyn mapma maxpopianadu.

Jlekun, mMucon yuyn /2, 7 Ba € COMJIaDHHHT YEKCH3' VH-
JI Kacp EHuiIMAcHA Kaujaail CoH YeKcH3 Kyn MapTa Takpop.ia-
HUIIMHE GuiMaiiMua.

1950 itmina /2 munr eprysan kefimurn 1000 gan opTHE
paxasuiapu XucoGnanran Gyusca-ja, 6y pagamiapHHHT GHPHH-Ke-
THH KeJIINK KOHYHHSITH XaKija Xed Hapca afita OonMaiftMus.

U HUHP YeKcH3 YHaH Kacp éiinavacupa 123456789 co-
Hi xeu Gyuivaranpa 1 Mapra yupaun MyMKHHAMTHEA Guamai-
MH3.

Teopema. b > 1 namypa con 64Au6 1, Uy, gy v vy Upy + oo
aap Pudonawiu conrapu 6yaca, E, = 7 1 i
mparctendenm cox Gijaadu. Rl o

0=0,1234567891011 . . . (0 pan xeiiun OGUPHH-KETHH
xaMMa Hatypan comiap ésnaran) Ba 0, =0, 23571113171923....
(0 man xeimn Xamma TyO coHJap €3uiran) JApHHHT TPAHCLEHs
JICHT COHJIAP SKaHJHTH HCOOTJIAHTaH.

TpaHClEHACHT connap Xakuaa OyryHrH KyHja Xal KHIHHMa-
raH THNoTesanap XaM MaBKyamp.

-t e
Mucon. etm, e—mx, e - méxn — WAKJIarH  COHMap-
HIHT apH(METHK XONaTHHH BA YJIapHM HPPALHOHAN COH 3KaHJH-
IHHM GHIIMAIIMK3.

179



APUOMETHKA BA TEOMETPHS YETAPACHJA

Marevarnkaja wysjaii macananap xam yupa® Typamuks,
YJIApHH TeOMEeTpHsra Xam, apuMeTHKara XaM KHPHTHII MyMKHH.
Bynpait macanamapuu apu(MeTHKa Ba FEOMETPHS Yerapachja-
Iy mMacana ae6 ioputiiagu. Bus mynpalt macasmanapHumT  aii-
PHMJIApH OMJIaH TaHHUIHO YTamu3.

Dapa3 guiaiimk, OyTyH TEKHCAMK EKH OyTyH (Ha3o TOMOHH
MabiyM GHpJMKKA TeHr Oyuiran KBagpatviapra, (aso sca KyG-
Jiapra. Oynmuras Gyacun. Bywpail kBajparyiap €Ki Ternuu Kyo-
Jiap YYIapHHH MaHXKapa HyKTaJapu Ae0 arasaii.

Mana mynpaii namkapa Hyranapu Ouias GOFMHK GF.rax
aiipuM  KH3UKapJIiL Macananapuu KypuO yramus. Bywpait macana-
JIAPHHUHT afipHMJApH JKyaa KMIHHYMIHK OHJaH euwarad Gyuca-
Ad, aifpuMiiapu  3ca Xosupraya XaM eui/Maran.

Byunait macananapuupr xyniapn GuJIaH HEMHC MaTeMATHK-
sapu T'ayce, Illreiinrays Ba Gollka OMNHMJIAP IIYFyJIIAHTaHJAD.

Ilrelturays xap kaujaii HaTypaq n COH Y4yH TeKHC/HMKAA
NaHkKapa HyKTAJIADHHHKET 72 TACHHM V3 HUMra OJiyBYH J0HPa MaB-
AMYJAMH, J€TaH Macajgaun Kyilram 3iH. Xap KaHuail n yayH Map-
KagH Namkapa HyKTacujga OYaraH Ba M4HAA n Ta NawKapa HyK-
TAJIapy Koiflalran Joupa MaBiKyJ, SMACJHIHHH OCOHJIHK OWJAH
KYPCATHII MyMKHH.

Mucoun. Mapkasu mawkapa HykTacuja, pajuyci sca r< 1
6yuiran goupa muuaa gakar 1 Ta (Monpa MapKasi) namikapa HyK:
TacH MaBxya (27- wakaga «O» HyKTa). Arap jompa pajuyci
V' 2 11e6 ommuca, Oymaail joMpa Huuja 5 Ta nammkapa HyKTacH
MapxKy Gyuanu. .

[lemax, mMapkasu mamxkapa Hyiracuza GyumG ndmia (axar

g 2 rta, 3 Ta, 4 Ta mNamKapa
HyKTanaps GyJiran 0Hpa Mas-
\ Kyl 3amac.
Xap Kamjaii HaTtypai n
i i COH yuyH pajuycn r,, Map-

R — 1
e X xasu p(l/2 : "d—) HyKTaza
| \’la// ] 6yaran J0Hpa MaBKy/AKH, oy
GoTyIall MyMKHH.

\ \ IOgopHia KeaTHpu/Iray p
27- waka. HYKTaHHHT KOOpAMHATA/IAPH~

L

| jonpa HuHAA n Ta namKapa
\ ‘ \ \ HYKTAJIAPH MaBXKYIHTHEH HC-
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nas OupH pAamuOHAT COH, MKKHHUHCH 3Ca HPPALMONAT  COIL.
Kyiingars caBos KYHHIHIIM MYMKHH: MAPKaSHIHHD KOOPMIATA-
JIapH PalioHall COHJIApAaH HOOpaT Oyuaran I0KOPHAAIT MahHoLA
JIOHPa MABYKYAMH?

Marematuk [uniens OyHpail Mapkasin Joupa  Mapzcyjy
SMACAUrHHK HCOOTIaraH. ;

Wlreiturays xyiinara Teopemanu ucoornaran: Xap randad
Hamypaa n COH YuyH 108U n e@ 6a wududa n Mma  NAaArdedApa
Hykmaaapu GYrcan doupa maesicyd. Bywdail doupanitne map-
Kasu nanycapa Hygmacuda Gijasnatiow.

Xap xanpait HaTypan COH yuyH jompa ailjiaHacu ycTuia rn
T4 NamXKapa HyKTazapu OyJraH JoHpa Mas:KyJAMi, AEraH caBoJi
KViluaran o,

1958 iinnna )Kenepaga unkaguran MATEMaTHKAHI Y PraTHII
Xangapo Komucensicn skypaaauuusr 1V romnaa maremartik -
Ue/1b Kyinlaruun 1cooTagm:

. 1
Arap n = 2k-1 TOoK con GyJica, MapKasH (T’ 0 )u,a, pa-
k
5 5 5
Ajyen sca = -5 ra Tewr Ojuram aompa aiianacn ycrnia n

Ta TMamKapa HyKTanapn Mapxys GViaiH.
o 1
Arap n = 2k Gyuaca, AOUPAHHNT MapKasi (T’ 0) na, pa-
k—1 -
5 2

H

AuycH sca r =

Oy Kepak.

2
Mucoanaap. 1) n=38=2-141 =2k 41 6ynranga map-
1 5" 5
Kasu (7. 0 ) na pa paguycit r == = —- ra TeHr Gyurau

Jonpa aiiyiajaci ycTHaa 3 Ta mamkapa HyKTacH MaBKyi 6yna-
JH. .
v 1
2) n=4—2.2 =2k Gynranga mapkasu (?, 0) Ba pa-
k—1

5 2 /

AYCH = s = ¥ 5- Ta Tewr Oyuirau joupa aitnamacu yc-

v"]

@ 4 Ta namKapa nyxranapHn Masxys OViiamd.
Maremarnk BpoBKHHHIET KYpcaTHuInya, Xap Kauaail HaTypasn
70 COH yuyH HUMJA n Ta [AWKapa HyKrajapn Oyaran Keajpar
MaByKy/L.
. o a5
Xap Kauaaii natypan n Con yuyn Mapkasiu ( Va2, V3, _d')
HykTaga Oyaran Ba Xammu 1 ky0 OGupamkka Tenr Gyaran
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n T2 KyONapHW ¥3 HUHTA ONajATaH IIADHHHT MaBXCy/JHTHHH
HCOOTIam MYMKRH.,

Marematirk KyaunosckuiinuHr HcGoTHTa Kypa, Xap Kaupai
HaTypajl n COH y4yH INyHA@H INAp MaBXKYAKH, YHUHT CHPTHAA
KOOpIHHATa/lapH OyTYH COHJapAaH uGopar GYJILaH n Ta namia-
pa HykTanapu Gynamgu.

Xap KaHjaii satypan COH n yuyH KOOpAHHATanapn OyTym
COHJIapAaH u0opar GyJiraH n Ta maHXKapa HyKTaJapuui Y3 Hynra
Onajuran KyOHUHT MaBXKyAJMIHEH Bposkun ucGoriaras.

Kanpaii paguycnu goupa aiiamach yertuaa kamiaa 1 Ta
NaHKapa HyKTacH MaBXyJ JAeraH CaBosl KYHHJIraH siu.

Mapkasu mawxapa Hykracupa GyaraH Ba paniyci ressily
V2,2 V5,2/2, 3 VI0, VI3 4 V17, 32

2)/5, 5 6yaran foupa aiiianack ycTuza GHTTA Namkapa HYK-
TacH érapu. Mapkasy namxkapa Hygracuia Gy.iran aonpa aiina-
HaCH YCTHJA Heyra NaHiKapa HyKTajapH GTHIUH MyMKHH, Jlerad
CaBO/ira Kyiiwjaaru TeopeMa wucOOT/iaHran: bepuiear Hamypax
k con yuyn maprasu nawrcapa wyxmacuda Oyizcan doupa ad-
AAQHACY yemuda 4k ma nawdcapa Hysmacw coliaquiean gou-

h—1
panure paduycy r—= ]/ 5 Gyauwu kepar.

Mucodn. k=3 Gyaranga r =5 Gyaanu. [emak, Oy Xoi-
Ja paauycn 5 ra Tenr Gysiran Ba MapKasH Mami<apa HyKTaCH-
Aa Oysran nonpa aitnanacn ycruga 4k = 4.3 = 12 71a namxapa
HYKTacH €Tap 3KaH.

Myntasam xynGypuaksapaas (axaT KBajpaTiiil TeKHCIKAA
IyHAal YPHATHII MyMKHHKH, YHHHT XamMma ywiapn namkapa
HyKTanapuaa €rran Oymaagu (28- maxm).

Yunapn nawkapa nykranapuaa GViinG, HUHAA Ba NepHMETpI-
Ia (yuupars nyKrajapuiaH TallKapH) nawxapa Hysrazapn er-
Maran MyHTasam Oyvivaran kynGypuaksiapian (axar 10sH 1 ke
GuUpIUKKA TeWr GyJraH mapaiesiorpaMy MaBKyj SKaHJHIH
ucGoraanran (29- wakan).

e} e ©
@ @ & &)
e @ @ e e @
‘.38- maKm. 29- mwaka,



T§FpH YH3HKAA HEYTa NAHKAPA HYKTANAPH ETHLIH MyMKHH?
Texuc/uKaa GHpopTa XaM NaHKapa HyKTacH ETMaiiJHraH, €KH
6uTTa MMaHKapa HyKTacH €TajuraH, €Kd GHPAAH OPTHK MaHXKa-
pa HyKTajiapu &rajuraH, €KM YeKCH3 MaHykapa HyKTasapH éra-
JWraH TYFPH UM3HKJAD MaBHCYAVIHTHHH HCOOTJIALI MyMKHH.

[Tamkapa HyKTaJapHHH HaTypaJ COHJap EpAaMuia LIyHAal
HOMep/Iall MyMKHHKH, MaHMapaHHHI Xap X1 HyKTajapH Xap
XHJl HATYpAJ COH GuJian Homepnanran Oyuan (30- wax).

~ 10 Vil 12 13 s
- 9 % °
. ol 175 e
\f At
: i
Y 7 6 5 16 .

30- wakd.

Teop eMa. Yuaapu nanicapa HyKmaiapuoa 6yrcan xap
r,audzgz Kinbypuaxnune tosu S gyiudazw opmysa Ousran mo-
nuaadu: i

= W o

S (n—l— 2 )

(Oynna n—lcynéyp"uak HUHAA Mapxyg Oy/raH naHiapa HyKTa
JIapH COHHM, ny; — KynGypuak TOMOHJIapHAa €TraH NMaHiKapa HyK-

TajapH COHH).
Mucon. 31- makngan:

S sscoerka = (4+—;,—— 1 ) =443,5—1=6,5 kB. GuHPJHK.
3 3
Sper =( 1+5—1) =5
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Kymnanan, Yullapu maHKapa ny('ra.riapms,a 6Y116, TOMOHM]A
TaHxapa HykracH Gy.iMaran (yHpard HyKTanaphuau TallKapH)

YuOypuakHHHT 103H S = k-{——;— ra Tedr (k— yuGypuakHuup
HUWIArH TaHMKapa HYKTanapH COHH).

31- maxa,

_ 1 3 ; 3
par = 15 == (32- wakn). Xaxuxaran xam h =——

=% )

Ve
/5 _ 3 3 =
Sper =172- vz~ 7 1949 ijimnpa  Xopsar maTemariri

a 1. Branyma Sparocgen FaBIPHHHED
reoMeTpHK  racsupuii Gepran (33-
LIaK/1).

o 1)

Arap opyunara Yiuma 1, . 5
“ %, %, ... () “myxranapun, adeuwicca
yKupa . sca 2, 3, 4, 5, 6, ... (11) nys-
Tanapui Koitviawmupus, (1) rpynna-
narn ueradaran nykrann (I1) rpynna
HyKTasapu Onaan KeTma-Ker GnpJail-
32- waxa. THpuG, y= —1 TyEpu uusuen Guian
KeCHUINaH HyKTajapn aHHKJIaHca, y

HyKTaJapHIKT afcuiccanapH Gakat Mypakkas coundiapra Teur oya-
JH Ba HaTiDKaja y = —1 TYFpH uH3nKAa aGeiuccanapi TyO condlap-
JaH noopar 6yJran GyTyH HyKTaJapriia yuHpHIMAcAan KoMl
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(I) rpynnma HyKTAJapHHHHT KOOPAHHATANapH (Tlx’ 0) 6unan,(11)

rpynna HyKTaJlADHHHHT KOOpAHHATasapH (n+1,0) Gunan udgo-

‘mananu6, yJap OpKasd YTYBUH TYPPH UH3HKJADHMHI TEHIdMa-
cH # + my = — 1 G6ynagun. By TYrpu unsHKEAHT y = — 1

GHia KeCHIITAH HYKTANapUHHAT abenuccanapn x = (m—+1)(n+1)

33- waxa.

(m Ba n— narypan connap) GyJaagi. X HHHP KHIMATH MypasKao-

aup. Arap m=1; n=1, 2, 3, ... 6yuaca, y = — | TYFpH YH-
sunarn 4, 6, 8 10, ... MypakkaG HaTypal COHJIApH Y UHDH-
Jamn, m=2; n=1, 2, 3, ... 6yaca, y = — 1 TyFpu yH3HK-

aary 6, 9, 12, 15, ... uyxranap, AbHH siHa Mypakkal CcOHJap
Yunpuiaan Ba Xokaso.

Ulynpaii xuomb, y = —1 uusKFHga HaTypas coHyapaan ¢a-
KAT Ty0 COHJApPrHHA YUMPHIMACHAH KOJaiH.

Suan jonpa  aifyiapacy yCTHAA palMOHAJ]  HYKTAJapPHHHT
oliani Macanackra TYxraG yTamus.

. Honpa aiiianacn yerupa OHpOpTa XaM paulioHal HyKTa
MaBikys OyuiMaran Ba Mapkas namykapa Hygracujaa Gy.ran
Jioupasiap MasKyj.

Mucoua. x*4-y* =3 noupa aiianacu yeruzarn (X, y) HyK-
TAHINE KOOpAHHATANApH pauponan cou Gyna oamaiijun. (McGor
KHJHNT. )

Ulyunaii joupanap xam MaBKyaxw, yjap aiilanaci ycrija
Gakar 1 ta ékn 2 Ta pauHoHan HyKTaJsap MABIKY/.

Mucoanap. 1) (x—}/2)2+(y—1/2)* =4 noupa aiina-
Hacu yernaa daxar (0, 0) paruonan Hykra KOHJAIIram.

2) ¥ +(y— /2 =23 noupa ainanacupga sca (1,0) ma
(—1,0) pamnonan nyxranapruna koiijamran.

Honpa aiinanaci yerupa daxkar 1 Ta, 2 Ta ki UeKcH3

PALHONAN  HYKTaJAp KOMJIAIMILN MYMKHHJIMIHHH — HCGOTVIALI
MYyMKHH,
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1915 fmama AHEHET Ba Oppenmiap Kyiupard amoius Teg-
pemanH HcOOTIafHIaD:

Aeap mekucauxda ucmanean uKKW Hyrtmacu opacudazy
Macoha Hamypas COH Ouran ufooaranaduean HYKmaiapiyuna
yeKcusmacy oauHeat 6faca, Y xor0a 6Gyndati HYKMaiapruna
xamsacu 6up myrpu wusukda émuui Kepak.

Xap xandad wamypan n COK Yuyw, opacudaen macopa
Hamypaa con Ouaan ugodaranaduzarn 6a Gupop doupa ailia-
Hacu yemuoa JHOLAGWAR n MA NAanJCApa HYKmasapu Mmas-
ocyd JeraH TeopeMa XaM HCOOTJIaHraH.

Apndmerara Ba reoMeTpus YerapacHpari Macananapra Ky-
fiHjary axoiu6 Macasia XaM KHpapgH. )

Kuppanapu, €n €xnapuHUHL JHAroHaMIapH Ba Y3WHHHT jHa-
TOHA/IapH HaTypasl COHJapAaH WGopar Gy,raH napasienenmmer
MAaBIKYAMH?

By Mdcanann xan KHIMII yYYH IOYHAA# (¥, Yy, 2) HaTypan
COHJIAD MaBXYAJIHTHHH HCOOTIAI KepakkH, x*+-y%, x*-1-2%, y*+
+2%, x*++y*42* KuiiMaTIapHHRHT Xap ‘GHPH HaTypas COH KBaj-
parira TeHr GysmmH Kepak. Adcycku, Gyrynrnm kymraua Gy
caBoura xapo6 iyx. Jlekun x*+y? x*+2z* Ba y®--z* nap kBaj-
paTiH COH GYsajuran ¥, y, z KHAMATJAPHHHT YEKCH3 KYIVIH-
THHE HCGOT/IAII MYMKHH.

Mucou.
x= 117,
y=144,
z = 240,

1172-44% = 195%,
117°4-240°% = 267%,
44242407 = 244°,

Dprelr TOMOHMIAH Kyiiujaru rumoresa aiiTHiran: Xap Kanjad
4 1, 1,1
/UYH — = — --—--— TEHIJIaMalH KaHoar-
n > 1 Harypan COH YUyH = x—i—y-}-z ¢

JIAHTHDPYBUH ¥, Y, 2 HATypaj COHJIAp MaBXKyA.
O6aar Ba PosaTu/iepnapuuHr KypcaTnmiua, DpAEll rumote-
sacH xamma 1 < n < 141648 yuyHn ypHHIHIHD.

CepruHCKHiT sca % = IT + 7-{-; TEeHIJIAMaHH KaHOAT/IaHTH:

PyBUH X, §, 2 HATypal COHJApH MCTairaH HaTypan 71 COH YYyH
MaBXyJl, lerad runoTesanu aiitad. 1958 fmnia Ilanama jerad
mareMatuk Oy rumoresann xamva 1 < n 922321 nap yuyd
TeKIHPUO TacAUKNAAHU.
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flna Kyiinpard macana yyimuiran. BepuaraH KBaipaTHH Xey
Gup HKKHTacH GHP-OMPHHM TeHr GyJiMaraH KHYHK KBajpaTjiapra
KPATHIIH  MYMKHHMH?

1930 imaga M. Kpajfunn pgeran maTemaTHk Oy Macasara
Kyiingaruua »aBo6 xuigd. «Bepuirad KBajpaTHH, Xed KaHzaii
HKKHTacH OHp-OHpHHM TeHr OyJimMaraH Kpajparsiapra GyuiHiin
MYMKHH 3Mac.

1939 itmnra xemu6 memuc reomerpn P. Ilnmpar kyiinmaru
KyTHIMaran teopeMaHH HCOOTJIagH:

Xap xawoail keagpamnu 55 ma maxpopaansatiouean
Kéadpamea Gyauwt MymKuH.

55 COHH KeiinHYATHK KamaiiTHPHILH.

1948 ifimnna anrnmsmk matematug @. . Buabkoke 55 co-
HEHI 24 raua KamaiiTHpHII MYMKHHJMTHHH MCGOT/Iafu.

Mabaym conparn kBagpariapaan TYFpH Gypuaki TYpTOyp-
YaK TY3HUI MyMKHHJNCH Xaufard macaliacH Oujan Xam Kyn
OMBMJIAD LIYFYJUIAHHG KeJIraH.

1939 fiunna matemarux Mopan Tomonmapu 1, 4, 7, 8, 9,
10, 14, 15, 18 ra Tenr Gysran KBajpaTaapiaH TYFpH Gypuak-
JH TYPTOYpuaK TysULI MYMKHHJHTHHH KYpCaTraH SZH.

1940 fiunra xenu6 Tomomnapu 1, 2, 5, 7, 9, 16, 25, 33,
36 ra Teur Gyaran 9 Tta kBajgpathaaH TYFpu Oypuakid TYpT-
OypuaK Tysuil MyMKHHJIHLH HCOOTJIAHIH.

. Keitnnyannk 9 Tajan xam Gyuirad Xap XWwi KBajparjiapiad
TYFpy Gypuakan TYprOypuak Ty3HII MYMKHH 3MACJHIH ucoor-
JaHu. :
9, 10, 11, 12 Ba 13 Ta xap X KBajpamiapAad 585 Xui
Hya Gunman Tyrpn Gypuakmun TYPTOYpUAKHH siCAUI MYMKHHJIHTH
ueGotaan,

Marematnk A. . Cronom Tomonn 1015 ra TeHr Gysiran
KBajparuu gydupard 28 Ta Xap XHJI TOMOHJH KBajpatjapra
8KpaTHII MyMKHHJNTHEE Kypcatan: 2, 18, 22, 37, 38, 39, 41,
43, 49, 67, 72, 80, 85, 103, 116, 154, 164, 175, 178, 192, 200,
207, 215, 222, 230, 247, 422, 593.

®. T'. A. Buibkoke sca Tomouu 175 ra Teur Gymran KBaj-
paTin 24 Ta TakpopiaHMaiigHraH

1, 2, 3, 4, 5, 8, 9, 14, 16, 18, 20, 29, 30,
31, 33, 35, 38, 39, 43, 51, 55, 56, 64, 81
TOMOH/IH KBajpaTaapra GyJHII MyMKHHJIMIHIH kypcargu. [y
Gunan Gupra KBajpartjap COHH Ba YJApPHHHT YJIHOBJiapura HHC-
Gatan Gyupaii Gyamm GyryHri KyBAa MabiayMm Oy.raniapnjan
SHI «TeXKaMJIH» SKaHJHIH ARHKJIaHIH.
187



Tepn Oypuaknu napaswiesienune Hy TaKPOPIAHMAIIHTaH KyG-
Japra GYJHI Macanack Xam Kyimuiran sau. Xed Kamjaii napas-
JIEJIENHIe/IHA  TaKpopiauMaiiauras  Kybnapra GOVl MyMKHH
SMac/MrH HCOOT/IaHTaH.

Kanpaii MynTtasam Kyné/apu yCTMa-yeT KYiHII HaTHiKa-
CHJIA, KABAPHK KYMEK TY3WII MYMKHH.

@axar MKKHTA MYHTasaM NHpPaMHa-
JaH (YJIapHUHT TEHT GYJIMLI WwapT sMac)
KaBapuK OMMHPAMHJAHH siCAll MyMKHH-
nurd ucornanran (34- maku).

Jlekun  MYHTAa3aM  OKTasapaapiaH
KaBapHK KYMEKJap sicail MyMKHH 3Mac.

1914 imnpa matematix Masypkesnd
KyHHard TeopeMaHH HcOoTJIaj;

Texkucauxda  wyndai  HYyxsmaiap
minaame  Masxucyokuw, mexucaukoaau
MijFpu qu3UKAGPHUK2 Xap Oupuda yiap-
Qan (hakam uKKUMACK ocolAQUILUIL
MYMKUH,

BeHrpusiiK  MaTemMaTHk  pjent To-

34- wak. MOHHJAH Kyiiuiaran Ba Nosupraua Xai
KHJHHMarad sina Gup Macajiafn Kypamus.

Mawnymkn 6up TYFpH uMsHKma ETMaiiguram 3 Ta HyKTa
KaBapUK yuGypUaKkHHHT yuaaphnu wupoganaiimi. (Xap KaHpad
yuOypuak KaBapuianp.) Yuracu GHp TYFpH 4H3l érmaiiH-
rai TYPTTa HyKTa KaBapiuyk TYPTOYpPUaKHH XOCHI KHJMACJHIH
MYMKHH (35- mwaxar).

Arap TekucsmKparm 5 Ta HyKTajgaH Xeu Kamuair 3 Ta-
cu Oup TYFpM uMsHgma €rmaran Gyuica, yJjapiaan KaBapig

TYpT OyPUAKHHHT YUJapHuil TALIKHT

2 STajuraH TYPTTACHHI Tanad

OMMII MYMKHHAHTHHH HCOOTJIAUT MyM-

KHH. )

YMyMaH, TEKHCIMKAA Xeu lgalgglali

7 yuTacH GMp TYFpH UHSHKLA CTMaHAH-

; jran 5 ta, 6 Ta, 7 Ta, 8 TAa HYKTa-

JapHIl 1yHzait )Koi'mam'rnpnnulr MyM-

35- waa. KHHKH, YJAPHHHT Xeu KaHAai O TacH

kaBapuy ~OemOypuyakHHHT  yu/apHil

TAWKWT  KuAMafigu.  Jleun Oyupail nyKTaJapHUHT COHH 9 ta

éKM yHIAH OpTHK OyJca, yJaapiaH KamHja Kanadnip 5

TACH KABAapHK OemOypyakHUHI YuJApHHH —TAWKIV KHJIHLIEHI
HCOOTIALT MYMKHH.
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Bynpait macasa xyiiniagu: TEKHCIHKIA Xeu KaHKai yu-
TacH Gup TYFPH uYM3MKAA ETMaluraH HyKTaJapHAHT KamHaa
HEUTACHAH KaBapHK ONTHOYPYAKHHHT YUJIAPHHH TAILKHJI KHIYB-
yi 6 TacHHM TaHJIa0 OMHLI MYyMKHH. BeHrpHAJHK MaTeMaTHK
Opuew Gyupail HyKTanap SHr Kamupa 17 Ta GyaHmIM Kepax-
JIHTHHH HCGOoT M.

By Macananu ymMyMuiialTHpHIL MaKcazuaa dppemr 3 = 214
+1; 5=2241;, 9=2%+1; 17=2'41 pam q)oi'm,anam-ld,
Xo3upraya ncGoTIaHMarad KyiHjard THNOTE3aHu aiTau:

Texucnukna xeu kanpaii quacu Gup TYFPH YH3HKAA ETMai-
AWran myxTanapeuHr kampga 20 41 Tach MaBXyAKH, yaap-
AaH KaBapuy n OypUaKHHHI YYJJADHHH TALIKWI KHJIYBUH 72 Ta-
CHHH Tau/Ja® oML MYMKIHH.

Mucoua.
n =3 Gyuranga Oynpail HykTanapHuHr conu 2°—2+4-1 =3,
n=4¢4 2—24 ] =5,
n=>5 252 i=19,
n= 28241 =17,
n=7 =241 = 33.

Ilonpa nunra unsuiran MyntasaM 2 rn GypyakHUHT Y4JapHHH
KynGypuak mupga Xocua GyJran Kecmanap Gup-GMpH GuilaH Ke-
CHIINMaiiauray mumﬁ Heya XHJl 'ryTauxTupum MYMKHH?

Byunaii Tyramtupumnap con F (n) = ——Cay raTeHrim-

n + e
THHI HCGOTJIAL MYMKHH.

Miucon. n=1 Gyuragna F (1) = %—C; = % W2 =11,
S'bHH arap AuaMeTpHH MyHTa3aM HKKHOYpyaKk n1e6 kapasca, TyTam
THpHmIap conn F(1) =1 Gynapu (36- AKJT).

n =2 Gyuranga F(2) = l+ C.=—.—- 5 =2

2

36-maxa.
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n =3 Gyumrauga F (3) = %Cf, =05 Ba Xokaso. DByujau
Goiinanauub, Kyiimjard MacanaHH Xaa KUIaMH3:

, Mynrasam (n+-2) Gypuaksn YHHHT JHaroHa/uiapH épaaMuga

KynOypuak uuujia GHP-OHpH GuyaH KeCHIUMAfijuraH yuGypuak-
Jlapra Heua Xuj Hys GHiiaH ajKpaTHII- MyMKHH?

Bynpait axparnumap coun O(n) =Wl203,, ra TeHTJIHTH
XHCOO/IaHraH.

Mucon n =3 Gyaranza mynTasam 2-3 =6 Gypuakuu
L iy .
2 =gt Yy ga 0
Xual {iys1 Gunan Gup-GHpH OHNAH KecHIIMaiiuran yaGypuakiiap-
ra a)partHil MyMKHH.
n=4 Oynraiga wmyHrazam 2.4 =8 Oypuaxkun O(4) =

1 oo
= TCQ = 14 xua iy Gunan yuGypuakjapra ay<paTHil MyMKHH
Ba XOKaso0.

Faycc connapuupnr apudmernkacu

Byiox nemue matematurn K. @. Tayee z = a - bi kypHuuil-
JlaTH KOMILIEKC COHJIaDHMHT HCTAJraH @ Ba 0 paluoHali COHJIAp
YUyH XYCYCHH XOJMHH KYpHO, yJIapDHHHT api(MeTHKACHHH spat-
nu. Dymnail KypHHHIIZAarH KoMIVIEKC coHjapra Keifiiuaink
Taycc conuapu jie6 HOM Gepuiiam.

a Ba b OyTyH pauuoman cowjap Gyaranga z=a--bl ra
6yTyH 'aycc conu jeG arananu.

Mucon 2z =—3+45i, z=—23; 2z,=5 nap GyTyH
[aycc CoHnapHaup. B

Ilynaaii kw6, Xap ka#pait GyTyH pauuonan cot OyTyH
Tayce conn Gynaau. . .

Arap TeRUC/HMKHH KOOpAMHATA YKJapura mnapajien Gyarad
TYFPH UM3HKJIAD Gunan TomoHn 1 GHPAHMKKA TeHr Gyuira KBai-
patnapra G¥uuG umgwnca, Gymmait KpagpaTJapuuur ywiapH Oy-
TyH [aycc CORTADHHHHT FeOMETPHK TacBHpHHK Gepajti (37- ulnah'ﬂ)i

z = a--bi xommiexc COHHHHT HopmacH jne6 N(z) =a*4-b
maHbuii 6yavaraH codra afitunagu. BytyR [ayce COHiHHHT
HOpMacH XaM MaHtmuit GyuMaran GyTyH coH Gymaju. Onarjari-
JeK, KOMIVIEKC COHHHHI' HopvMacH OGepmiraH Ba yHra Kylma
Gy/raH KOMIVIEKC COHHHHT KymafirmMacura TeHT OYJaju:

z=a+tbi; z=a—0bi, z.z =a*+0* =N (2).-
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Z2|8 ¢ |4d

37- maks.

Mucon. N@B —4i)=9+16=25 z=1—2i;
2=142: z-z=(1—2)(+2)=14+4=5=N@). 2=
= a--bi, N(z) = >+ b% 2, =c+di, N(z) = +d% z,-2, =
=(ac — bd) + (ad + ac)i; N(z, -z,)= (ac — bd)*+ (ad +- bo)* =
= (a¥ 0% (*+d?) = N(z))N(z).

Iemak, KymaiiTMaHHHT MOLYJH KYMaHTyBUMJIAD MOAY.IJIapH-
HHHP KynaiitmMacura Teur Gysajgu. By Xoccara HODMaHHHI MyJib-
THIVIHKATHBINK XOcCacH Jeinyiaiy.

Mucoa, z=1—i, Nz)=2; z2=2+i N(z)=75;
21025 = (1 —i) @+i) = G+ 1) + (1—2)i = 8—i; N(z,-2)=10.

2z —Oytyn Taycc couu Oyaranga, N(z)manduii Gysivaran
6yTyH pamponan con Gyuaau. Jlexmn Xap KaHmail MaHpuii
6yamaran OyTyn C COH Kampaiinup OyTyH ['@ycc COHHHHHI HOP-
Macl Gy.mui waprT smac, uyHks OymuHr yuyn C =N(2) =
=a*-b* Gyouum Kepak. XonGyKH, Xap Kaupaii OyTyH COH
Oy IIADTHH KAHOATJIAHTHPMACJIMTH MYMKHH.

Mucoanap. 1) 7, 11, 15 nap xed xaupaii 6ytyn Tayce
COH/IAPHHHHT HOpMAcH GYJia O/MaiiiM, UYHKH yJap HKKH GyTyH
COMHUHT KBajJpaTJiapH HUFHHLHCHTA TEHI SMac.

2) 5, 10, 13 nap sca 1 £ 2i, 1+ 3i, 2 + 3i 6yryn 'ayce
COHJIAPHHHHT HOpPManiapHAHp.
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TeopeMa. Tox t connune t = x*--y* 6jauuin yuyn t =
—4p-+-1 GYrumu Kepar.

t = x*-y* nan x = 2n wydt coH; y=2m-+1 TOK COH
KeqnG umKamM, AeMak t = (2n)*+(2m+-1)? = 4(n*--mP4-1)+
41 =4k+1.

Hopma KyiHaark xoccanapra sra:

1) N() =0 6yuca, o =0 Gynagu Ba aKCHHYA.

a =a--bi; N@) =a*+b*=0, nemak a =b =0, sbHH
o =0, Arap a 7,0-6)"'1&21, a=0b=0 Ba N(x) =0 6ynanu.

o (72
2) N(a—‘) = NE«S’ Gynna o, == 0.

Byryn Taycc connap apudmeTnkacH OyTYH palllioHa] COH=
nap apu(MEeTHKAaCHHMHT XoccaJsiapura yximaumr xoccasapra ora.

Arap B =a-y Tenrmruaa B, e, y gap Gyryn [laycc COH-
napn Gyaca, 6y xompa f— 6yryn Taycc comn, y éku o — Oy-
TyH [aycc connra Gynunamu Ba By éxku fio KaGu €3pJafd.

Mucom 3—i=(2-+i) (1—i), (E—ii2+0) EKH
@=il—0d. - )

Byryn l'aycc COHJapHHMHI MYVIBTHIVIIKATHBJHK XOCCACH:
zau fiy 6yaranga N(B)iN(y) skanaurn xemm6 unkaiu.

Mucoa. (3—i) (1 —i),

NB—i)=10, N(1—i)=2, 10:2.

Hsox. N(B): N(v) nau Biy kemm6 umgmac/mrH MyMKHH.

Mucom B=1+42, N@B) =5 y=1—2, N@F) =5
N ()i N (v). Jlexun B conn p ra Gymmvaiiy. Uynxm, arap
14-2i = (é —211)-(.\7 —iy) ne6 oaumca,

x—2y =

_(2x+{J)=2} CHCTeMaHHHT HJAuaH x Ba ¢ Jap OyTYH coH
IMac.

ByTyn pauuonan counap tymaamuma -1 sa —1 Jap TPH*
BHAJI (omugnaﬂ;oqmg) MabiyM GyuiyBumIapaup; OyTyH KOMIJIEKC
connap YuyH Oyujaii Tpusnan 6yaysummap daxar 1, £
9KAHJNTHHN HCOOTMaliMu3,

Qapas KHIANK, & —Gyryn Tayce comn ucrajrad GYTYH
Taycc COHHHHHT GyayBumch Gyvicun. Kymmagan lie (e COHH
6y xonxa 1 HuHr GyayBuucu geitnaanu). N(1) i N () éxul i N (8):
gu= x-iy 6Ymraupa N(e) = | mu xucoora ommuca, x*—+4* =1

Voiaau.

Jlemak, X = l} €k x = —1) éku x =0 ) éxu {x =0
y=0) y=o, | y=1.} =t

6y.1a7u Ba OYHAAH € = x-+iy = 41, — |,+i,— i KeauG YUK
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Myugait ka6, wucranran 2z —O6ytyn [aycc comnm yuy
z2=1.2, 2=—1(—2); 2=i—(—iz); 2 =—i(iz) Oyaagu.

Byryu [aycc consiapu yuyH YMyMuil GyJyBul, SHC KaTta
yMymuit OyJayBud, yMymuil GY/JHHYBUH, 3HD KHUHK yMymuil G-
JHHYBuM, Y3apo Ty6 I'aycc OyTyH conjiapu Ba Ty6 GyTyH COH-
Jap TyUIyHYaJapH MaBXCYMIHP.

Byrys Taycc connap Tynuiampia OYVIHII avasd XaMma BakT
Garcapusvaii.

Arap GyryH Taycc conn Gyryn [aycc coHr#a GynmHmaca, Gy
X0oJga OyTyH palHOHa[d COHAAp Tymiamija YpHHIH GyJrad,
Ko/aui Oy Teopemacu GaxkapHi/aji.

Teopewma, Azap p—o6ymyn layce conu a0 Gymyn
Layce conuea Gijrutmaca, 6y xoada wyndad y éa & Gymys
Laycc connapu masacyoku, p = ay-+6 ypunaw 64aus, N (6) <
< N (2) 6yaadu.

Mcoor.

Kommieke — TeXmeJMKHMHP — MCTagraH T HYKTaCH  yuyH
WyHAait ¢ OyTyH xommiexc HykTa Tommaaguky, N (v—7y)<

<1 Gjwamu (38- maxn).7=7

Gyvicun. Bynpaii © yuyH y HH
Tonamus Bad = f — ey gebona- Y
Mu3z, § = z‘/(g-—- Y) = a(’[—'\i);
N@)=N (@)-Nx— )< N (@);
uynku N(t —y) < 1. Wynzait
Ko, B =ay 4+ 6 6o,
N() < N(e) 6ynamy.

30y, Xap kaupaii z = a+ %
-+ib Kommiexc CoHHN Z2 = V-2,
mlakauga éapm mymknd. Bywna
v —Oytyn laycc coun, 2; IyH-
Jait kommaexe couki, N (z) <
<N (2). 38- waut.

Mucou. z=%—1—3117 = (2-}——.12—] —-(3+—§-) i=(2—3)+

1 200y
+(z—3) &
25 121 25
N (2) Sl s SRS
N 4 9416 _2§
Vea=3+t5="% —%
13 Axcoitus comaap oaamuad 193



N(z;) < N(2).
OHAM KONAHKIM GYJHMIIra JOHP MHCO/ KeJNTHPaMH3:
f=11+2/ Ba o =7—i yuyH xoMmuKJM OYami Gaxa-

PHIICHH.
42 _ (1420749 _ 3 , 1. T
= =gty = gy

=1t ( 14 2

1142 =(7—1). 14 -'2—(1-{—1')-(7 — i) =(7T—1i)-1+ (4+3i),
N (4+3i) = 25; N (7T—i) =50, 25 < 50.

MycTagua HULIAII YYYH MHACOJJEp.

1) 17 —3i vn 8-+5i ra Gyauin GaKapHJICHH.

2) 144-3i nu 1 —2i ra Gyaum GaKapHJICHH.

Bia Ba yia Gyarasga o comu N, Ba 7y JapHuEr yMyMuil
6YynyBuncH Aeitnnagu. AnGarra 6y xonga N (B)i NV («), N (y): NV ()
GYJIHLIM LIapT.

Mucon, p=244i; y=—1+3; map yuyn o= 1-+i
YMyMHil GYIYBUHAND, UYHKH —E— =341 % =—14-2¢; N (B)=
=20; N(y)=10; N(x) =2 Ba 20i2, 10i2 Gynanu. )

B Ba y —GyTyn laycc comnapuuur sur xarra ymymuil G-
JYBUHCH €6, KYilijarn HKKW wapThu Gaxkapysun 6 Oytyn 'ayce
COHHMIa aHTHJIaAN:

1) 6 conn P Ba y mapuuur ymymuii Gysysumci OYaHilH
Kepax.

2) 8 comn P ma  mapHuHT Xap - KaHjaii Gowa yMymiil
GyayBuncHra OV IMHIIIN KepaK.

H3zox. 6 =(y, p) Gyaranga e-8 xam (e =+ 1, 4-4) p 82
Y NAapHUHC 3HA KarTa ymymmii OVuiyBuncu Gyuiapn. [HysHHT
yayn O, — 96, i8, —i§ napuusr ucrairanu f Ba y JapuuHr
BHT KaTTa yMyMuii GyuryBumcH Oyuanu.

Dupu Gepusrad GyryH [ayce COHJIAPHHHHL SHI KATTa yMYy=
Muii GVITyBUHCHHH TOMHII OMJIAH IUYFYJJaHAMH3.

1) Arap Bivy Gyaca, (B, v) =7y Oyaanu.

Mucon. B =9+4+7i, y=2-+43i.

By xoana ((9-+70), (24-3i)) =24-3i.

2) Arap B — Gytyn [aycc conm, y — Oyryn I'aycc couira
6ysmnmaca, y xonna (B, y) Eskuma anropudmu épaamuia To-
THAANH. )

B Ba y GyTyn Taycc COHNADHHHHT SHI KaTTa YMYyMHH oy~
aysuucH EBkinpy anropudmm GYiinua KeTMa-ker Gy/miliAark
BHI' OXHPTH HOpMach HOniaH (apxii 6yaras KOMAHKANP:
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p=yz+d 1
v = o+, l
8§ = 6,05+0;
I Q)
ey =0, 8,
8 =0, 11%42 )
(*) N (@) > N(8)> N (8;)> N (5,) > ... ap Hatypan counap
GYnmi6, Gopran capn Kamasau. LIysusr yuyn §, =6k+l Gy
Ba N(§,,,)=0. 8, , =(B, v) sxanmranu Kypcatamus. Byuunr
YuyH, A conu P Ba y MApHUHT KaHmAiaup ymymuil GyanyBuncy
GYuca, y xonga 8, o {h SKAHNMTHHH KYpCATHUI eTapiuuup.
(*) marm xeTma-Ker Gysmm cxemacupad Bi A, yiA Gyurany
yuyn 62 6V kypunany. Kefiuarn Tenrankaan 6, i, yupay
Kelinurucnan 0,12 Ba XoKaso SR o ¢ A Keqm6 ynKanu. DHr Karra
ynuyMuii GYayBunHmEr Tabpugura acocan (B, ) =6, 1 Gjna-
i Uy Gunan Teopema HCOOT KHJIHHIH.
Muconnap. 1) p=11—27;, y=9—2[ napuunr sup
Karra ymymuit 6yayBUHCH TOMHJICHH.
Konmigan 6ymmur aaropudmura acoca:
11— 27i = (9 — 2i)(2 — 31) + (—1 + 4i),
9 —9i —(— 1+ 4i) - (— 1 +20).
Jewmak, (B, y) =— 1+ 4i ra Tenr.
2) B =134, y=25—10i napuuar SHT KaTTA yMywy
O IyBYHCH TOMMACHH.
13 i = (5 — 10i)i -+ (3 — 4i),
5—10i = (3 —4i)-2 4 (—1—2i),
3—4i = (— 1 —2i)-(1 + 2i).
Hemak, (B, v) =—1—2i.

Mycragia wumam yuyn MuCo T4 p. L
1) B=—13 —21i, y = 11 — 3i JapHUHT SHI KATTA yMYMHit Gyny Bitek,
TONMJICHH,

2) B =85 --4i, y=5— 14/ napmmr 3r rarra yarymit 6'{'“3’5‘11«:"
TOTHJICHH,

Arap B Ba 7y Oyryn [aycC COHJIAPHEMHT SHP e
ymMyMmuit  GyayBunch TpHBMAM GYJyBuHJIADAAH 6ngn ¥ nca
(€= 1, 410), Oynpait Gyryn [aycc COHNAPHIA Yaapo’ py e
Taycc comnapu peimaagu.
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Muconnap. 1)f=1—i, y=1—2i napuunr sur Karra
YMyMuii 6yyBunCH 7. "

2) B=11—2i, y =2 3i napeunr sHr KarTa YyNyMHi
OyaryBuncn 1. (Xuco6nab Kypumr.)

Arapo Ba B, @ Ba B, map y3apo Ty6 Gyuca, o Ba Py-fe
XaM yaapo Ty6 6Yyaamu.

Bic Ba By GYaranma B Gyrym Tayce comn o Ba y GYTyH
Taycc comnapunuur ymymuii GYMHYBYUHCH Aeiidai. .

Mucoanap. p=7—09i, Bra=—143i

o =2—3i,aap yuyn B:y = 1 —28j,
=—14¢ b
Remak, 7+ 9i comn (2—3i) Ba (— 1 i) napuunr VMymMHH
Gy HHYBYHCHAMD. -

o Ba p GyTyn [aycc cOHJApHHHHT SHF Kuuuk ymymuii 0Y-
JHHYBUHCH €0 Kyiiuaary mapraapuu Gaxapysun A GyTyH I'ayce
COHHMTa aliTHJIAmH.

Arap . 6yryn Tayce conn o Ba 9 JlapHYHT HCTaaraH yMmy-
MHil OyumHyBUHCH Gyaca, piA Gyuagu.

[, Y] = A —a Ba p napHHHET SHF KHUHK YMyMHil GYJuIHYBIHCH.

Byryn Taycc cOMapuHMHT SHT KMuHK yMmymufi G3.JHyBuH-
cH GYTYH DALMOHAJ COHNAPHMHT SHT KHUHK yMyMuii GYJIHHYB-
YHCHHH TOMHII KaGH TOMHJajL.

Kyitnparn xonna YpuHIHAHp:

)
KHUHK YMyMuii OyJIMHYBUHCH o Ba y Jap KynaiiTmacuii yJap:
HHHT SHT KaTTa yMymuii GYayBuncHra GyJiran ucoarira TeHrAp-
Mucoun y=11—27/,) napuuur SHr KHUMK YMYMHl oy

[, ¥ =(°'“Y), AbHH e Ba Y OyTyH [aycc coHnapuniHr £

=9 —2i | JHHYBYHCH TONHJICHH.
_ (1 —27)9—2) _ 45—265i _ Bi
o (@ 7) T e

— 65451 = (11— 27i)- (— 1 — 2i),
— 6550 = (9 — 2i)-(— 7 — i).

Quau Ty6 layce comn TymyHuacura yTamus.

Arap w =~ 0 Oytyn Taycc comunuur xap Kanaaii @ =710
éifinnvacnaa (v Ba 0 —OytvH Tayce connapu) T kit 0 JapAdH
Gupu | munr GysyBumcn Gyuica, y Xonma 7 COHHra TyO I“a)i'CC.
conu peitnnann. (Bupuunr Gyaysumnapu Gyuran e = = 1, £
Ty6 laycc coun XxmcoGnaumarign.) Axc xomza (abHi T Ba O
JIAPHUHT Xeu GupH OGHpHHHT GyviyBuncH Gyimaca) t HH MypaK-
ka0 [faycc conn aeitniazi.
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Ty6 Taycc conunn Gouikaua XaM TabpH(aw MYMKHH:

Arap =40 yuyn N (w) > 1 6Yum6, = Huur Xap Kaupai
& = 1.0 —OyTyH laycc connap xkynaifitMacu makaugars eifmi-
macuma N (t) Ba N (0) nap N (m) nan kuuumk Gyna omvaca, y
Xonna y 1y6 Taycc conn, N (v) Ba N(o) nap N(w) pan Kuumi
6yusica, m Mypakka6 I'aycc conn nefinamu.

Wlynpaii kuaw6, @ Ty6 Taycc comn Gyuranga y daxar
& = ¥ |, 4 [ TpuBHan GyayBuniapra sra, s MypakkaG Iayce
COHH Gyaranfa y &= =+ 1, &/ TpuBuan GyuyBuHJapiaH Tai-
Kapu, sina Gomka OyTyH Taycc comn GynyBuniapura sra Gy-
nanu.

Ilyspaii caBon Kysmus:

Xap kaugail Ty pamHOHan COHHHHT TyG Iaycc comm Gyumi-
Iy IapTMH?

Kyiinparn Teopemanap ¥puHAHAMD:

l-Teopema. 2 myb conu myb 'aycc conu amac.

2 = — (1 + i)* SKaHMUrHHH OCOMMK OHNAaH KYpulr mMym-
kud. 1 4 i 1y6 Tayce connpup: N (1+-i) = 1°4-1* = 2. dapa3
Kunamug, (14-7) 16 6Yucnn, N (1-4-7)i N (6)éxu 2 N(5). Hemax,

N{(8) = ljpa d = Léxn N (8) =2, 6y xoma N (L) = 2 = 1.

Ilynunr yuyn %\'—' =+ 1 &u + i;]_—':' =0, abui 147 Hunr

dakar e = + |, -+ i 6YuyBunapu Masxys. [ynmar yayn 14-;
Ty6 Iayee coHmmup.

2-reopenma. p = 4k+-3 waxadaew myé payuonaa coraap
myé ayce conaapudup.

8 = x--iy Ba pid Gyucun. N (p)iN (6) éxu p*i N (8) nemax,
) N@G)=12) N@O)p* 3) NO) =p. N(@©)=1 O6yaranga
§=1; N(0) =p* 6yuranga N(—p-) =0 £ 5P =1L _¢

i FIaR §)TNO) & T 6T

bl O =e = 4 1, 14,

N(8) = p Gyaranga x*+y* = p rog Gyuirann yuyn x = 24;
U = 2ky--1 éxu 4kf—i—(2k,+ 1)) =p, s p =4n+1 kjpu-
wiug@arn con. Jlexus wapira  kypa p =47+ 3 Kypunmm-
nari conpup. Wynnar yuyn 6 =€ Ba p ty6.Taycc conm 63-
Ja. - ,

p =4n+1 Ty6 paumonas con TyG-Faycc coHn 9Macauruum
neGornall MyMKHH (GyHHHr HCOOTHHH KeNTHpMaiiMu3).

Mucoaaap. 1) p=13=4-3+1 1y6 paunonan con ty6
Taycc coun 3mac, xakukaran p= 13 =(3 — 2i)-(3+2i) =
= 322, -
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2) p=23 =4-5{3 conn uxxura GyTyH pAIIIOHAT COHIAP-
HHHF KBajpatura axkpanvaiam, y Ty6 [aycc coHHmmp.

N (p) =N ()N (v) = p*, ‘eax, ‘N (z1) =N (3) =p

éxit Ni(m) = p% N(y) = 1, N (y) = 1, y — | Hunr 63ayBusCHup,
SIBHIH

Y==x1, +i. Jemaxk, n=p, & =—p, 7 =—ip, 7=>0iP-

N@)=p=m.0t, p=m.y, w =19, gevax, Gy Xouia p—
TY0 panHoHan COH WKKH TY0 KymvMa laycc COHJapHHHHT KY=
naiiTMacuzan néopat: p= .. :

Mucoanap. 1) p=5=(2— i):(24-i) =4k + 1 —1y0
pauHonan coH. Jlexun 5 — 1y6 Tayce com 3wmac.

2) 7, =14-2{ —1y6 Tayce conmgup, uynxu N(mw) =95 Y0
palHoHaJI COH. ~

3) 7y, = 4+-3i —1y6 Tayce comnanp, uyuxn N(m,) =25 =
='5" — Ty6 pauHoHAT COHHIUr KBaJpatH.

4) 75 =9-4-7i, N () =81 - 49 = 130 =~ p*, jgevaK g
Mypakka6 I'aycc comm. A

Auan 6yTyH paumoHan COHNap yuyn ypukan Oyara acoc'nll
TeOPeMaHHHE Gyryn Taycc comnapu yuyu xam §puinil aRanH-
PHHH KYpcaTamus. E L

Xap xanoaii 040, as~e Gymyn [ayce conr myo ayce
conaap Kynadmamacuea éduiradu 6a oyndatl Eauame Oupeuna
6yradu. o

UcGor. 1) Arap o 1y6 Taycc comu Gyuca, Oy XorAd
TeopeMa_HCGOT Kuimmran Gymami. Arap o Mypaxka® OyTyH
Taycc coM Gyuica, YHHHT LiyHjail TpHBHA Oyavaran 9’11F
KHUHK HOpMaau 1; TyG ayce OYuiyBumcl MaBYA GynaiuK,
o ="+ Ba N(a)<N () 6mamu. e

Arap oy Ty6 Taycc comn GVwca, Gy Xouja o HKKHT TYO
Faycc comnap kymaiirvacnpan nGopat Gynajm. Arap o MYPAss
ka6 laycc comu OGfuica, y Xonua Xam o == T+ 6)‘.'1116:‘ ]-]i
1y6 Tayce contt yuyn N (o) <N (o) Oyaami Ba LIyHHHT YUYl
o == 1)+ MNa*Ca OYJEH. P

[1}‘)/ ;apsna IABOM ITTHPCAK, © ==1];-Ma ~-- M OYVI3AL
Bynjai 1, Xam 1yG Tayce comn Gyuraau. . o

2) DI TEOPEMAHMHT WKKHHUM KMCMIHI HCOOTANMIS.

dapa3 gunamus, o = 0,00, ... 0, Gyucms, Oysga 0, 1Y0
["ayce COHH. .

" Ilemak: My ... 1, =0;-0, ... 0p By TeRnIHKHUHE Ydn
Tovomu 1, ra Oyummaxgu Ba wynusr yuye (0,:0, <. 0)m .
Oy Kepai.
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Kavma 0 Ba v nap 7Ty6 Tayce comnapn Gyuaramu yuyi
0, =m;-& Oynagn. Hamokaga 11 ... 1), =070, 99546,
veo ME ... 0, GYnapu. Xap HKKana TOMOHHM Y|y 'd KuCKap-
THPCAK, IOKOPHAATH MyJaexasanapiaan k =/ pa 0 nap v sap-
Jial OUPHUHL OYayBuniapu Owiran (apy KHIHILE MyMEHHAHTHHT
K)"pa\uls Hammkaga oo muur ukku X éfiivacura amac, Gas-

ki Oy éitnnmanap (Qagar e l\uumamapn ounan (apy Kuaaanuran
X0/1aTra KeJlamia.

Teopema HCOOT KHIHH.

O =30, Ty Ty BA O == —0Tg [T+ (T, JIAPHH © HHHT HKKH
X 1y0  kynaiitysummap éfmainacu  jge6  XHcoOnail  MyMKHH
IMAC, YUYHKH —3y, 9T, Ba (I, JAPHUHI HCTANTAHW Ty 70, T,
.gapmmr Gupit Ba 1 uuHD GynyBumiapy KymalTMacHian XocH.
yaam

Mucou. o= 11—3i con mypakka6 Iayce conn GVmazu,
YYHKH

N(o) = 11°+-8% = 121 4 9 = 130 + p*,
o= (1—10)-(2 —1)-(2 3i),
o =(—2— 3i)-(1—2i)-(1-+i). o_
Jlexun Oy @inimanap HKKH X €finiva sMmac, UyHKH
—2—8l=—1.(2+38i), 2—i = —i-(1—20), 1 —i = —i-(1+i}.
Byupaii I'ayce congapura accomuaTnBlaHran comjap aei-
nant. Ymyman p nxtuépnii Tayee conn Gyaca, f, —B, if, —ip
Jlap acconuatnBiaanran Layce conaaph jeiiniiaii.
Auui Oepuiran Mypaxkad [ayce conunn Ty Fayee commap
k¥ naiitvacu waknaa Hpopasam TeXHIKACH GHIaH TAHNIIAMIS.
Dynunr yuyn wmypaxkkaG [ayce COHHHHHT HOPMAaCHHH
palonas KyuaiiTysumiapra axpatud, xap Gup Oympaii k¥
TyBUHra Termuny Ty0 Iayce COHMHM AHHKJa KHOOSINP.
Muconnap. 1) z=7-4 9/ nap 1y6 xynaiirysunnapra
amparnicnt. N(z) = 49--81 =180, z — mypakkaG I'ayce coui,
130 =z ~(/—9:) (74-9i)=2:5-13, 2=—(14i)*=(1—7) <
X(14-1), S =dn--1=1*4-2*=(1—2i) (14-28) = (2 — §)- \-».L
13 =dn 1 = dz = (2 —3i)-(2+43i) = (8 — 20)-(3 - 2
Ilemak, (7 — 9i)- (7 49 =i(1— i} (2—1)-2+1)-(3—
X@B420). 1 —i, 2—i. 2+i, 3—2i, 3+ 2 kynaiiryBunnap
Ty0 l'ayce comnapi, uyHKH YJApHHHT HOPMacH TyO paiioHas
COHANP. '—9 —-8 — i 6yryn Tayce coum, Jexun ’l—

Tyu lnyu LOHH amac. Hemak, | —i coum 7 — 9/ unur tap-
KHOHra GUpHHYE Japaiajd Kuprauw Oyuagi.

1}0
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8 — { 3ca 21/ ra 6§umHu6, 2 — { ra GyIHHMalTH: g—:—: =
=38—2i. Jlemak, 7 —9i = (1 —i)-(244)-(8 — 2i), 7+9i
=i(l —10)(2—0)«(8+2i) = (1 —i)-(2 —i)-(— 2+3i).

2) z=5 + 11i kynaiiTyBuunapra” apaTH/ICHH.

N(z) =25+121 = 146 = 2.73

146 = z-2 = (5+114)-(5 — 117) =2-73, 2= —i(l + i)},
78 =4-1841=3*+8% =(3 —8/)-(34-8/). 3 —8i Ba 3-8/
NIapPHHHT HOpMAcH 73 — Ty6 pawHOHan Gyaramn yuyH yaap Ty0
Taycc conyiapigup.

[Hynnait KraHG,

(5 11)(6—114) = i (1 — §)*(3--8i)(3 — 8i),

Il

54 L1 ; 4
—l-'_—il = —3+4-8i. Jlexun @ _l.;é 6yryn [Caycc conu aMac.

Hevax, 1 —i 1y6 ayce coun 5--117/ munr rapkuGura GHPHH-
YH Japaxajga KHprau Gyuiam.

Mynpait KHiuG,

54117/ = (1 — i)-(—3+48i),

5 — i =(1 —1)-(348i)-(—1) = —(142)-(3+8i).

MycTagil Huiam yuyn s e o ap.

1) 7 4= 11i Ba 3 = 13i nap Ty6 KYmafTyBUILIAETa MKPATIVICHH.
2) 18:8i 1y6 kynafitybumnapra axpaTiLici.

Yunapu 4= b0 4= 60i ‘myxranapga Oyaran KBaipaT HuiAa

Q—Q =AQQ—Q8=QB—Qa = ... =Q —Qs=(t+1s
6yaran Q, Qu . . Qs TyG Iayce comjiap MaBakymri ucGoriaurai. Byuia

5=23,4, ..., s=2 6yarauta Q, — Q = (1 4 £)-2 srusax Ty0 ['aycd
comnap KyPTAurs xocus 6§nanm.

Ouau Xap Kawjafi comiap apudMeTHKAacHia apH(MeTHKA
HHHT a4COCHII TEOpeMacH YpHHJHM SMaCJHHTHHI KYpcaTamus.
1y51,°6,'9, 13, 17, 21, 25; 29,:33; 37, s (1)
(4f — 1) 1WAKIHACH YeKCH3 NPOrpecclisiiarh HcTairad HKKH
oneMeHT KymafitmMacu sina (44 1) wakauga 6yauo, uly KeTMa
~ KeTAWKKA TerHUuiM Oynajad, ammo iemmpucn (44--1) makai-
JlarH JIeMEHT GYaMaiiau, !
Arap (1) KeTMa-KeTVIHKHHHD 3JEMEHTH LIy CHCTeMaja Kjy-
. naiiTyBuUWIapra axcpanmaca, yHH MCEBAO TYG COH Ba mIy CHC-
remaja KymaiityBuiuiapra axcpasnca, yHH Mypakkal cod je0
araitMu3. .
5,9, 18, 17, 21, 33, 87, ... map nceBno 1y6 com, 25 = 5°
sca Mypakka® COH, UYHKHN YUMHI KanoHux éiinamvacura (1) gars
B conll KHPajH.
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(1) xeTMa-KeTVIHKZArH COHJIAp TYmiaMmuAa AapH(pMETHKAHUIT
acocHH TeopeMacH YpHHJH 3Mac:

693 =4:173+1 = 21.33 =9-77— HKKH XU KynaiiTypun-
Jiapra. axcpangy, y KynaiTyBunJaap nceBio Ty6 cOHapaup.

) = x+1/ -—by aKk/JAard KOMIJEKC COHJAp TYmiaMHia
(¥, y—OyTyH paumoHaj cOHJAp) KYUIMI, aifHpHUI Ba Kymaii-
THPHIL aMalliapi Y PHHIHAUD.

Xamma GyTyH pauponan comnap Tymaam# x--iy/5  con-
Jap TynnamMHHHHT Xyeycuit xonuaup (y = 0). Byryn paumonan
couniap Tymiamuparujex, GyHpaii cOHJAp TYmIaMHZA HOpMa,
Gyl TYLIYHUACH, OMPJHK, MYpakkaG, Ty6 COH TyIIyHuajapH
6up xunmup. Jlekun x--iyy/ 5 comnap Tymnamuga takar +1
1puBHan OynyBunnap MaBxyn: x*-4-5y* =1 Tenryama ¢akar
!\/; é} Ba 3; 0 l} GyTyH eunmiapra sra Ba LIYHHHT yuyH
e = x+i)/ by = —1 Gynamm.

9,3, 1+i)/5 counap x+iy V5 connap Tynsamugaru TY6
couJiap, arap 6 coHHHM 2 HHHT GYJyBUHCH JI€0 OJIMHCA, SIBHH
2=56-6;; 6=a—1—iﬂ]/5 N (2)=4=N (6)-N (6,)6ynca, 4 : N (5)
Gyaapn. By xoamal) N 6)—2 2) N(0) =4, 3) N () =1 6y-
JUL Kepax.,

1) N (8) =2, a®45p* =2 Tenrnamanunr « Ba P Oyryn
euiM napn MaBKyJ| ::MaC

N(2)

2) N (6) = 4, N( )_W —-4-= 1. By xonma 6 Ba 2
Jap accouuauxm JaHyBud COHJIAp Gynamw;
3) N(8)=1 Gyuca, 6= +1 G6ynamn. [lemaxk, 2 cony

x4- iy ‘/ COH/IAP TYNJAMIKATH TyG COH SKAHIHMH aHHKJIAH-
B, Xy 1y §iyu Guaan 3 HHHT XaM UIy COHJIap TymnJjamupa
Ty0 COH IKAHJHIH GHHKJIAHALH.
1+i )/ 5 connunr xam x-iyy/ i3 COHNAP TYmyamujary Tyo
COH 9KAHJHIHHH KYpcaTamus.
(1+i1/5)i6 Gymenn. N(1 +i)/5)=6: NG) Iemak,
1) N©)=3, 2) N(®) =2, 3) N(8) =6, 4) N(0)=1. Arap
8 = a-+i V/5 p makanars con 6yaca, N (8) = o+-5f* 6§manu.
a?+4-5p* =3, «*+5p*=2 Tenrsmamanap o Ba [3 _Gyryn

UM lapra sra smac. Arap N (6) =6 Gyuca, N ( ‘i' 5‘) =
— > =1 6ymub, 1-i VS Ba 0 accoumanHsNanyBUH COHJAp
6) |auu N(®) =1 6yaranpa § = 41 Gynapu. [lyngail KHiKG,
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14+ i1/5 comnap 6 = -1 Tpueuan 6yayBuniapian Tall Kapa
OyayBUMra sca amac, yaap x—-iyy 5 COHMAp TYIIAMHAArH Ty
COHJIAPAHD.

x-+iy /5 conmap TymiaMuia my IAKIIATH i BA U COH-
JIaPHUHT (-0 KymafiTmack s TyO [aycc conura GYumMHHOG, yaap-
HUHT Xap Gupn TyG « Ba U COHJIApura OYJIMHMAC/IHTH XaMm
mMyMgHH. (By axBoJ paupoHa] COHJAp Tymjamuia Gyiumm
MyMKHH 3Mac.)

Mucoun 2:3=6=(1+i)/5)-(1—i VV5); 2:3 =6 conn
1+4)/'5 napra Gyumnagu (yiapEu TYG COH SKAHJHTHHH I0KO-
puaa kypcatank). Jleknn 2 pa 3 comnapu 1 +i)/5 connapu-
ra GyunMalisiu:

2 2(1=£iy/5)

14=iy/5 6

L 1
By connap x-4-iy /5 makngarn comnap smac, UyHKH 5 Ba

1 : V5
—g il

'/_35 sap GyTyH paiiOHaJ COHJap 2Mac.

lynpait xuan6, 6 = 6-+0-:)/5 makagars con 6 =23 Ba
6 =(14+i1/5)-(1 —i)/5) maxamarn uKkn Xua TY6 Kynaii-
TYBYHJIApra a)Kpasiaju.

Bynuan x--ig)/5 comnap Tymiammia apugMeTHKaHHHT
acocHil TeopeMacH YPHHJIH SMacJHTH KeanO HHKALH.

AWPUM KHW3UKAPJIH COHJIAP

IMucparop YSUHUHT IIOTHPAJIapH GHaH ¥TKAsHJajuran yupa-
uIyBJAapHUHT Ouprpa: «Xap Kapjail COHHMHT Y3Hra sipauia
axkoitnGaury Gopy, — ne6 aiirran skan. Iy yupamypra iar-
wawran [Tudaropuuur wornpanapuan Gupu: «Byuivaca aiiriur-
yu, 17 TY6 comHuHr kampaii axoiinGmurs Gop?» — Aeb cypa-
ran. Ilucarop Kyitmparuua »xapol Gepran: «17 2Kkyna xam
o6 COHZHp. ¥ HKKHTA KBajpaTNApDHHHT Ba HKKHTA TYp-
THHUM Japa)kaJapHUHT HHFHHAHCHAAH HOOpAT:

17 = 12442 = [*4-2%,
17 pau ongne Kearan 16 muer Ba KefiHH Kearan 18 mumr
XaM axoiiu6 xoccasapm Gop: 16 Tysa KBaapaT Ba Tyua

TYPTHHUM JapaianapiaH u6opaT Gyuca, 18 sca MKKH mapra
TyJa KBagpar OyJumH GuiaH OHPJIHMKAA TEPHMETPH Ba (03H
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18 Ka. Gupnukka TeHr GyJraH TYFpH TYpPTOYpuyaK MaskynnuP
(39- makyt). 18 nam Tamkapn Gomka conzap OyHAail Xoccara

ara smac». Anbarta Oynzaa Iluda-
rop (akaT HaTypaJ COHJIAPHHTHHA
Ky3aa TyTraH.

Bua Gyspa aiipuM COHJIADHHHT
a)Koiiu6 XoccarapuHn GaéH KHJIa-
MH3.

1) Arap GnpuHYH Xajgu Ba alup-
macu 15873 ra TeHr GysraH TYK-
KH3 Xa[JIH TIPOrpeCcCHsIHHHT XaMMa
XaJapHHH KeTMa-KeT 7 COHHTaKy-
naiiTHpAsIca, KyHHAarn COHJap Xo-
cuit Gynajum:

15873-7 = 111111,
31746 .7 = 222222, 1

J 18 x8 dupn 3

6

39- WAk,

952387 = 666666,
11111.7 = 777777,

476197 = 333333, 126984 -7 = 888888,
634927 = 444444, 142857 -7 = 999999.

793657 = 555555

2) Arap 7* =49 coHHMHI pakamiapu opacura 48 E3umu6,
Kyiaars iy GuniaH COHJAp Ty3WJica, HAaTHKaja Xamma BakT

KBaJpaT/IH COH XocuJ Oyuiaju:

49 =72,
4489 = 672,
444889 = 6672,
44448889 = 6667° Ba X.K.

3) 9 conu Gunan GorauK Gyuran axoiuGoT/Iap XaM MaBKya:
9.7 =63,
99.77 = 7623,
999777 = 776223,
99997777 = 77762223 Ba X. K.

By KuilMATJIADHHHT YYHHUHCHJAH GowiaG Xap GMp KeHHHTH
KYnailTMaHH XOCHJI KHJMII YYYH OJHHIH KynaiiTMajgaru Gu-
punun 7 onjura sHa 7 €3u6, 3 onmura 3ca 2 HH €3I KH-

SIAHD.

4) 9 conn Gunan GOFMK OYJraH KyfiuAard COHMM MHPaMH-

Janap MaBXyA:
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1.94-2 =11
12.94-3 =111
123.9+4-4 = 1111
1234945 = 11111
12345-94-6 = 111111
123456-9+7 = 1111111
-1234567-9+4-8 = 11111111
12345678 -9+9 = 111111111
Ba
9.94-7 =288
98-94-6 = 888
987-9-4-5 = 8888
9876-9--4 = 88888
98765943 = 888888
987654 -94-2 = 8888888
9876543 -9+ 1 = 83888888
98765432-9+0 = 888888888
987654321 -9—1 = 8888888888
5) 9* =81 nan doitgananu6, ncranranua 9 JapjaH nGopat
GyJiraH COHHHHI KBajAPATHHH E3HII MYMKHH: 81 connpary 8
onpura 9 nap connzan 1 Ta kam 9 Ba | osupa yuanua HOb
ésum Kndosianp: .
? 9% =8l
99% = 9801
9999992 = 999998000001

6) ®axar Gupapaan uGopar GyJiraH COHJIAPHHHT KBajpaT-
JapUHH KYHMZATH MHpaMHAa YKajBai €piaMmnjad ESHIX MyMKILL:

2=1
113 —121
1112 = 12321

1111% = 1234321
111112 = 123454321
111111% = 12345654321
1111111* = 1234567654321
11111111° = 123456787654321
111111111% = 12345678987654321
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7) Arap 3,6,9, 12, 15, 18, 21, 24, 27 apugmerux mporpec-
CHSHHHI XaMMa XajJlapHHH MOC paBuiiia 37 ra KynaiiThphica,
111, 222, 333, 444, ... , 999 axoiii6 apHMeTHK NporpecHs
XOCHJ GYJ1aIu.

Arap 37 Hu Y3MHMHT DaKam/lapH {HFHHAHCHIA KYnaiiTHPHI-
ca, paKamJapHiMHr KyOsap HUFMHJAMCH XOCHJ GyJsiaju Ba arap
37 HM pakamnap KynaiiTMAcHIa OPTTHPIVICA, pAKaMJAPHHHHD
KBaaparsiap HHFHHIHCH XOCHJ GYaaju:

37-(3+4-7) = 3%-73,
37+3-7= 3472

Xawmpa 37-83:7 = 777.

Topu 1uaxpupard XaBackop maTematik A. XaGajamsui
¥3 pakamnapuHHHT KyOJapu JHFHHIMCHTA TeHr GyJjran Kyiiu-
JlaTH Y4 XOHAJH COH/Ap NaBXXYIJIMIHHH Ba DaKaMJIapu JHFHH-
jucH OHJIaH pakamyiapH KynailTMaCHHHHT KymaiiTMacura TeHr
OyuiraH HKKMTA y4 XOHAJH COHJAp MaBXYNJIHTHHH KYpcaTiu:

153 = 134-5%4-33,

371 = 3+7°418,

407 = 42403473,

135 = (14+-3+5)-1-3-5,

144 = (14-4-+-4).1.4-4.
(flua wyspaii counap Gopmu?)

Mockpamix yarematsk B. YbsHos:

1233 = 122433, 234256 = (2+3+4+-2-+4-54-6)%,
8833 = 882-33% 525218756=(5+2+45--24-1+8+4-7--5)*
81 = (8+41)%
COH/Iap MaBXKY[JIHTHHH KYpCaTiu.
Mukenep KuGepor (Xapbkos maxpH)
2427 = D442+,
1306 = 1'4-3*-+-0°+-6*,
1676 = 1'+6*7°+-6
TEHTIHKJIAPHAHT Y PHHIMINTHEN Ky PCaTAH.

Ilyspaaii HaTypan COHJAp MKY(TIHTH MABMCYMKH, YJIADHUHT
{EHHAHCH Ba KynaiitvacH (akar paKaMIapHHHHT JKOMJIAHHLL
tapTHOH Ounap dapx KHJazH:

949 =18 Ba 9.9 =381,
2443 =27 Ba 24.3 =72;



4742 =49 Ba 47 .2 =94,
26342 = 265 Ba 263-2 = 526,
49742 =499 Ba 497.2 = 994.

[llyHnaii MKKH XOHANM COHJAD >KY(TIHTH MABXKYAKH, yJap-
HHHP KynaiiTvacH kyfuzard axoiin6 xoccara sra (yJIapHHHT
XOCHJ GY.HIIHra 5THOOD GepHHT):

12-42 = 21.24, 24.63 = 42-36,

12.63 = 21-36, 24.84 =42.48,

12-84 =21.48, 26-.93 = 6239,

13-62 = 3126, 36-84 = 6348,

23-96 = 32-69, 46-96 = 64-69.
Ulynnait xoccamm WKKH XOHANH COHJapHuHT sHa 4 Ta XKyQr-
JIHTH MaBKyA. Y J1apHH TOMHHT,

234256 conm Kyitugaru axoiiu6 xoccanapra Sra:

1) 234256 =(2+3+4 4245+ 6)",

2) 23 + 42 456 = 121 = 112,

3) 65424 432 =121 =112,

Bynpait xoccara sra Gyaran Gomka coHaap MablayM SMac.

1, 2, 8,6, 7, L1, 13, 17, 18, 21, 22, 23 conaapuu 6
TajaH KWIMG HKKH OyJakka axpaTuica, xap Oup OYJaKkpard
COHJJADHHHT GHPHHUM, MKKWHYH, YUHHUH, TYpTHIYH Ba CElHH-
UM japaxanapi HHFHHAHIADH TEHTAHp:

14647417418 +23 =243 411 + 13 + 21 +
+ 22 =72, . by

124 62 724 1724 1824 232= 224 32 11°4 18*+ 21°+
+227 = 1288, .

194 6% 734 175 184 23— 934 394 1134 13*4-21°4
+ 224,

18 644 744 1784 1844 234 = 914 344 1144 13'4 21°+
+ 224,

154 65 75 1754 1854 235= 254 3%+ 115+ 13°4-21°4-
-} 225,
fIHa mynjaii XoccalH COHJAp MAaBXYAMHP

(m—11)" + (m—6)" + (m — 5)" + (m + 5)"+(m + 6)";{-
+ (m 4 11)"=(m — 10"+ (m—9)" + (m—1)" + (m + 1)*+
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+(m+ 9)" + (m+-10)" naw wcramran m sa n=1, 2, 3, 4,
5 Jiap yuyH UeKCH3 WIYHAAll COHJAPHH TOMHLI MyMKHHJHTH
aHHKJIAHTaH.

a" + (@+4b + o) + (@ + b+ 2¢)" + (@ + 96 + 4¢)" +
+ (a -+ 6b + 5¢)"4 (a + 106+ 6¢)" = (a + b)'+ (@ + ¢+
+ (@ + 6b + 20)"+ (a + 4b + 4c)" + (@ + 106 -+ 56)"+ (a -+
+4-9b -+ 6¢)" aitnuaT xam a, b, ¢ JIADHHHT HCTajiran GyTyH
Kuiivataapn Ba n=1, 2, 3, 4, 5 jap yuyH IOKOPHAA KeqTH-
PUJITAH XOCCAJH COHJIAD XOCHJ KHIALH.

Kyiinparn dopmyna éppammga »kyga axoiiuG COHIap Typ-
KyMH XocuJ Gymaju:

Arap Xy, Xp, . .w, X, Ba Us, Yo, -+, Y, OyTyH COHJIEp
yuyr Xy + 23+ oo+ x= g2 L g2+ ...+ g2 Ypunin G-
ca, (10x;+4 th)*+ (10554 go)*+ . . . 4-(10x, + y,)* = (10y, +
+x,)*+(10y, 1+ x,_1)*+ . .. + (10y,+ x)* Oymagu. By
TEHIVIMKHH KaBCJIADHH OYHUI HiyJiH GHJIaH HCOOTJIAII MYMKHH.

Miucoan, 4%+ 5°4 62= 8%+ 32+ 22 nau (poiigananuG, 48°+
+ 53%4- 62%= 26°-}- 35°4- 842, 43%*+ 52° + 68> = 86°+ 25% +-
- 34> JlapHH XOCHJI KWJIHLI MyMKHH.

DBy MKKH XOHAJH COHJIAD YUYH KeJTHPHJCaH TeHTJIHKJap
awoiinG Xoccara 9ra: YHT TOMOHAArH COHJIdp uYam TOMOH-
JAriVIaDHHET  PaKAMJIApHHH ~ YPHH — aJMalUTHPHWAAH —XOCHJI
OGyJrai Ba yJap TeHMIHK HIlopacyra HucGaTaH CHMMETPHK
JKOIf/IaIIraH,

1, 2, 3, 4, 5, 6, 7 Ba 8conapjan IOKOpHArura yxuiaras
COHJIAD TPYNMANapHHH XOCHJ KHJIMIUA YPHHHO KYpHHT-uHP

8) DHau KyHHZArHJIapHH KYpPaMmus.

Manbaymky, arap omjuii KHCKapMac KACPHHHT Maxpamu
10 Guian y3apo TyG Gyuaca, GyHaait opamit kacpnap cod Aas-
puii Kacpra aiJaHajau.

Miucoun. % =0, (142857).
ByHia jaBp yaymaurH (maBpjari paxamiap comu) 6 ra

TeHr. Maxpaku 7 ra TeHr GyaraH TYFpH KHCKapmac KacpJap
conu 6 ra Tenr.

0 . L1
Konran TyFpu ofnuit Kacpiap ~ HHHT JaBD YS3YHJHIHAZH
Kylinaaruya xocun Gynaju:

7 = 0,(142857), S =0,857142),
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3 = 0,(428571), 4 —0,(571428)),
2 =0,(285714), 3 —0,(714285).

Xap 6Hp KeAuHTH KacpHUHT JaBpHHH TOMHII YUYH OJJAHHIH
Kacp JaBpujard OHDHHYM DaKaMHH OXHPHTa YTKasHm Kupos.

3 2 o

7 T % =, = KacpJIapHHHT CypaT/apH Gupuu 7 ra 6ya-
raHjard KeTMa-KeT KOJAHKJApAaH™ XOCH/ Gyaran. MKKuBYH MH-
con cudatipa Maxpaxkn 13 ra Tenr OyJjrad Xxamma TYFpH
KacpnapHu KypuG uukamus. DBynpaii Kacpaap 12 Ta. JlexknH
YJIaPHHHT gaBp ysysiury 6 ra Temrpup. [lyHunr yuyH yJjap
12:6 = 2 rpynnara GysuHamy.

I rpymna xacpnapra

52 11 o
7 = 0,(153846), 13 =0,(846153),
o 6 _

15 = 0,(538461), o =0,(461538),
5 8

2 =0,(384615), 8 —o0,(615384)

Kacpsap Kupaju. Konramnapn sca MKKMHUH Tpynmara KHPaad.
VIapHHHT XaM JaBp yayHmaur# 6 ra Tesr Gy, IOKOPHAAri:
JlapAan Oomkaua Gymanu.

Wlynnait gkuanG, 11 rpynma kacpaapra

1 12

13 = 0,{076923), 22 = 0,(923076),
15 = 0,(769230), 2 =0,(230769),
£ = 0,(692307), A =0,(307692)

KacpJap Kupaji.
Maxpaxn 11 ra Tewr Gysran Tyrpu kacpiap S rpynuara

GyNHHHO, YJADHHHT JaBp Y3yHJAMTH 2 ra TeHT SKaH/MIHHH
XHco6n1a0 KYpHUI MYMKHH:

1
11 = 0:(09), .
10 _ 0,(90';

11_ » »¥

| v

Il

—
—

0,(18), 3 =0,
D —0,81); 0

& =0,(36), 5 = 0,45)
v 7 . v 6 5

o =0,(63); £ —0,54).

10
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Maxpait 61 ra Tewr Gfuram omauit KacpIapHHET AaBp
Y3YHJIHTH Kauvara Teur?

Xuco0s1a0 KYpHG, Gympaii KacpiapHHHT AaBp Y3yHJMTH 60
ra TEHIJIMTHHH TONMII MyMKHH. YMyMaH, = IWAaKJJary Ofiui
KacpHuHr (p — TY6 COH) YHum Kacpra aiNAHTHPHIINATH AABP
yayraurd (p— 1) BuHr GyuyBuncu GYiamu.

flHa OHP Heua MHCOJ KeJTHpaMH3:

25 = 0, (034482758620 7896551724317931). 175 HIkr 2asp

yaynaurd 1912 ra  Tenrmrumn kypcarmn mymkuH (k < 1913
HATYpaJl COH):

15 = 0,(0005227391531... 9012023),

1912
913 = 0,(9994772608468... 0987976).

9) Arap 1 nan 9 raua Gyaram KeTMa-Ker COHJAPAAH Xo-
cun Gyaran connu (8 pam ramxapn) 9, 18, 27, 36, 45, 63,
72, 81 apudMETHK nporpecCHsiHMHT XaiJapura KeTma-kKer
KymaiiTHpcak, HaTKajga 9 Ta Oup Xua pakamnapian HGopar
OyJiraH COHJIap Xocua Oymapu:

12345679. 9 = 111111111
12345679 - 18 = 222222222
12345679 -27 = 333333333
1234567936 = 444444444
12345679 :45 = 555555555

12345679 .81 = 9999999999
10) Kyituparn comm nupampga Xam MaBicyf:
12345678 -8 + 8 = 98765432
1234567 8 4 7 = 9876543
123456-8 + 6 = 987654

123458 +- 5 = 98765
1234.8 + 4 = 9876

1238 +- 3 = 987
12:8+2=98
1.841=9

14 Amoilu6 conaap oaaMuad
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Kyiingars axoiiu6 Teckapn KymafiTmanap XaM MaBKya:
12. 12= 144 Ba 21. 21 = 441,
13- 13= 169 Ba 3l1.- 31= 961,
102.102 = 10404 Ba 201-201= 40401,
103-103 = 10609 Ba 301-301=190601,
112.112 = 12544 Ba 211.211= 44521,
122.122 = 14884 pBa 221.221=48841.
WKku XoHaJH Xap XWJI COHJapjiaH HOOpaT GyJraH TeckapH
Kymaiitvanap Kyiuiarn TeHIVHKAAH XOCHJA GyJiau:
(10x + y) -(10a + b) = (10y + x)- (100 + a)
(6ynna ax = by Gynuum wapr).
Bynpnait Teckapu KynaiiTManapjian (axar 14 aKxyTHrHHA
MaBIKYA.

12-42 =21.24, 13.62 = 31-26,
12-63 = 21-36, 13-93 = 31-39,
12.84 =21.48, 14.82 = 41-28,

23-64 = 3246, 26-93 ==62-39,
23:96 = 32-69, 34-86 = 4368,
24-63 = 42-36, 36-84 = 63-48,
24:84 = 42.48, 46-96 = 64 -69.

(107%x + y)- (10" @ + b)=(10% y+-x)- (10" b +- a) TeHTIHKAAH
ax = by waprra acocal Kym XoHa/il TeCKapH KymaiiTvMa’lapHH
XOCHJ KKHJHIIT MYMKHH,

Mucoun. 12.42 =21.24 nau

102 -402 = 201 -204,
1002-4002 = 2001-2004 JapHH XOCHJ KHJAMHS.

(100a +- 106 + ¢)-(100x +- 10y + 2) = (100c +- 106 +- a) X
X (100z + 10y +- x) Tenramkpam, ax=cz Ba Yy =0- C\:Z
apTviapra acocad, yu XOHAJIH Teckapn KymaliTvasap XOcHJ
Gyami.

213-936 = 639-312,
223-966 = 669-322,
233-996 = 699332,
963 -246 = 642-369,
993 -266 = 662-399.
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Kyfinzarn Kyn XoHaJH TecKapH KymaiiTMasnap XaMm MaBXya:
4626- 9396 = 6939. 6264,
2246- 9633 = 3369. 6422,
43421-24868 = 86842.12434.

MocKBanHK XaBackop maremMatdk A. BecnpospanHHil TeCKa-
PH KBajpajpaTJapHHHT 4 »KY(THHH TONraH:

13*= 169. 31°=961,
113*= 12769, 311*= 96721,
1113*= 1238769, 3111®= 9678321,

11113*= 123498769, 31111%= 967894321,

IOKopHIa KeATHPHITaH TeCKApH KBajapariap 3 paxami OH-
nan GomwtaHagu éxu 3 pakamu Omnan Tyrasanay. Boua
pakamnapi sca GupJaapza HGopar.

2 pakamu Ounian GouwiasuO, 2 pakamu Gmiad TyraiiaHa-
iiran Ba Gouwlka pakamuiapu GupniapgaH nbopar GyraH Tecka-
pu KBajpaTaapHuHC 12 aky(TH TONHJTaH; yJApPHHHT SH  KHYHK
wypry  12°= 144 pa 21*=441 Gyumb, sur KarTa KyPTH
sca 1111112°= 1234569876544 sa 21111112= 4456789654321
Jlap 3KAHJMTH XHCOOGJAHIaH.

Kyn xXouwan: Teckapm KBajgpaT/apHHHT Kyiinjgaruaapu To-
MILIFaH:

122°= 14884, 221°= 48841,
1122%= 1258884, 2211 = 4888521,
12127 = 1468944, 2121%= 4498641,

«11122°= 123698884, 22111°= 488896321.

lynnaii kymaiitvanap maexyuky, yaga 0 gan 9 rava 6y
rai xamma OHp XOHAJII COHJIAD KATHALIAMH.

2-3485 = 1-6970, 8.1735 =20 694,
4-1957 = 38- 206, 3-4158 = 6-2079,
7-1406 = 38. 259, 6-1485 =30 297,
2-4589 = 13- 706, 9.2754 =81 306,
52968 =40. 371,

Kyiinjari Teckapn TeHIVIMK Xam MaBKYA:
96— 76 —54 +32 + 1 =1+ 23 — 45 — 67 - 89.
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1/ 321489 = 567 Ba }/729316 — 854 Tenramksapia 1 xam
9 rauva Xamma pakamJiap KaTHalUraH.

11) 1948 iunpa dpaniys matematukaapuias Onp Awmepi-
KajJa YHKaAHTaH MaTeMaTHK »KypPHaJJIADHHHT OupHra Xar €30,
Kyiunary Macanasi 6aéH kuarag sam: Lllympai Hatypan n
COH TONW/ICHHKH, YHHHT yuyH n3= 19000458 461599776807
277 716 631 6y2m6, 6y 29 XOHanH COHHHHT paKaMJapHHH GOLIH-
JlaH OxupHra OWTTafaH YTKASHII HATHXKACHIA NOCHJI KHJIHHALH-
raH 28 Ta 29 XOHa/HM COHJADHHHT XaMMacH XaMm n Ta OYJHH-
CHH. ; .
Kyn uanannmiap satnxacuaa n = 2668423 111 skaHmmrd
aHHKJaHIH. .

12) Tommentank ctysent H. H. TosceuH Y3WHHHT paKaM-
DNAPUHUHT  (BaKTOpHA/NIapH HHFHHAHCHTa Teur Oyarad HKKHTA
COHHWHI' MaBXKYUTHTHHH KpcaTam:

1) 145 = 114 41+ 5,

2) 40585 =4! - 0! + 5! +4- 8! + 5!

0l=1 ne6 xabyn xummagn. (11 =1 pa 2!=2 Gy XucoO-
ra KMpMmaiiau.)

13) 376 Ba 625 yu XOHAJNH COHJApHHHT KBAAPATH, KYOH,
TYPTHHYM JapaxkajapH Ba yMyMaH McTajral n- Aapaxajlapi
wly CoHsap OHJiaH TyrajijiaHafu:

376 = 141376, 625°= 390625,
376%= 53157376, 625%= 244 140625.

Kyiinaarn Teopema xam HCOOTJIaHraH:

Azap kandatiOup n xowaauw CoHHunz Keadpamu Y CORRUHZ
6upuniu dapasicacu 6uadn Myeairranca, Y xoada YHURe uc-
maaear 0apascacu Xam uy CoH GUAGH INYeArtaHaAdu. (HcGor-
JIAHT.)

Mucoun. 76°= 5776, wynnar yuyn 76% xam 76 Gmian
Tyra/viaHajH.

14) 2 Gunan TyramiaHaguran myHgalt cossap 'f\IaB)KyAKHI
arap OXHpHAarH 2 Hu COHuuHr Gommira yTkasHO €smwica, as-
BarHCHAAH 2 Mapra opTHk Gyuran com xocmn Ojuami. By
conunur n = 105263157894736842 skaHAHTHHH aAHHKJIAUl MyM-
wpH. Ulynucn akoiinGku, arap Tonmirad n HH KeTMa-KeT HKKH
MapTa, y4 MapTa, TYpT MapTa Ba XO0Ka3o mapra €3mica Xam,
siHa WYHJAH XOoccali COH XOCHJ GYJiai.

llynpait con XaM MaBKyjaKH, arap yHaa 4 Hi OXHPH/IAH
Gomwmra YTKasuG &3usica, aBBaiTHCHIAH 4 Mapra OPTHK COH
XocHa1 Gynanu:

102564 pa 410256.
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By comnn xaMm Kerma-keT GHp Heua MapTa €srampa aii-

THJIPAH Xocca Y3 KyuWHH CaKJaiiH. . !
Oxupru pakamusu Gomura yTKasuO €suwjia yauaax 3 map-

Ta KHYHK COH XOCHJN GyianuraH HKKHTA COH MaBMyn:
428571, 857142.

[lynpaii conniap XaM MaBKyAKH, yJapHi 4 ra Gyaum yuyn
GepuJiran CoHmN OxHpHiaH Gomwmra Kapal €0 Kyhum Kigos-
Anp:

8712:4 = 2178.

Arap 8712 wum Gup Heua MapTa KeTMa-KeT €3mica xawm,

I0KOPH/1a KeJITHPHIraH xocca CakjaHajm:

8712871287128712 : 4 = 2178217821782178.

225 Hu Gupunun Xagu 1 ra TeHr GyaraH yuta apugmerHi
nporpeccisiapra axpaTiil MyMKHH:

1995 = 1 4 75 - 149,
995 = 1 - 23 - 45 - 67 -+ 89,
995 =147 4 13 4 19 + 25 -+ 31 37 + 43 - 49.

Xy my iiyn Gunan 225 uu 7 Ta Xanmi apuMETHK Ipo-
rpeccuara axparnmr MymguaMu? (Yivia6 kypuur.)
228 uu Oupunun Xagn 18 ra renr Gyaran Gup HeuTa

apH(MeTHK IpOrpeccHsiiapra awpaTHIl MYMKHH:
228 =18 - 44 4- 70 4 96,
228 = 18 + 26 - 34 +- 42 +- 50 - 58,
228 = 18 4 21 + 24 - 27 + 30 - 33 + 36 + 39.
228 uu Gupunun Xagn 18 ra Tenr Gyaran Gowka Luywail
nporpeccusiapra axparn6 éspmra ypuHHG KYpHHI-uM|
Hatypan counap xeTMa-keTumrupad (oiizananuG, xBajpar-
Jap JKAJBAIHHE TY3HII MyMKHH:
012345 6 7 8 910
1357 911131517 19
01491625 36 49 64 81
KyGnap xapsaminn sca gyimgarn #ys Guman  Tysuu
MYMKHH:
- 213



6
1 712 19 8 24 3 3 4@
01 8 o7 8 61 g1 127

64 195 116 343
Harypan cona . .
HHO, KyHuparu ﬁyn?}g;*"nglikyﬁnapum{ TyG coHsapAaH oitnana

a XaM Tyspin MyMEHH:
Kapll)_la.n’ixy pﬁa\;lnrggHJ:;zMM};eTMa-xermg,nmaH yﬁpxpop p Ty6 coura
i i1y y aH Ky-
HHIArH Y7 Ounan gy COHNapuy yuupuG, KosraHJapHAaH Ky

gxig:: x);'fripizir SOMraHnapyay IoKopHa  KeJTHpH/ras g
MapTa TaK oMa-Kem“K Tysamus pa xokaso. AraP LIy MeTOX
gaTml(a;(a (pagaf“;‘:“ (Oxuprir mapra §umpum yrasmimaca),
Typan c xocHy1 Gyaaai-

Mucoa. p=3; YPal comnapuunr kyGnapn xocHia 03
LT B4y B g gy oy 15w #6178

KeTMa-KeTVIHKAAH 3 ra Kappam siey o
e JIEMEHT 1ap )mxpxmca,
1, 2, 4, 5, 7, 8, 10, 11, 13, 14, 16, 17, 19, 20, ...

Xoeit GYMa B YHAam sy gersa-keTanK TY3AMIS:
R AL A I/ T B 7. 91, 16, i27, By xerva-

KeTJHKAAH XaM p = 3 ra Kappaau Gyqran anemMentiap Yaupii-
ca Ba KYPCATHITAH METOx Giiam siuri KeTMAa-KeTJIIK Tys3HJca,
1, 8, 27, 64, 125, 216, 123, ...

KyOulap KeTMa-KENIMMHHI XOCH KI1AMH3.

Ha'rypa.v} COHJIap KyOnapuHuur apuMeTHR NPOrpeccus sie-
MeHTVIApH HFHHAMCH Inakmujarn axoiin0 Efimivaiapn  Mas-
IKYALID:

I'="18=]
24-6=2B=345
3494 156=3=6-49 4 12

" 4412420428 =43= 10 14+ 18+22

5+ 16 + 25 + 35 - 45 = 59= 15 - 20 - 25 - 30 +- 35

By KajBanunHr wanm Tomomumpa éswnras mporpeccHaapiiur
6upunun Xamnapu 1, 2, 3, 4, 5, ... marypaj comjap Kermad-
KeTVINKJApuJad, VHD TOMOHMjA €3uaraH nporpeccHs1apiuur
Gupunun  Xaggapy 1, 3, 6, 10, 15, ... yuGypuak/i COH-
napjan uoopat. Kyiingaru éfiniva xam MaBy /L
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18]
22=3+45
3*=7-+4+9+4 11
=13+ 1564 17 + 19 i
5%= 21 + 23 4 25 - 27 +- 29 Ba X. X.
By connn nnpamupanunr tysummura sbTHGOP GepHHT.
@ + 0 = 2 e*+-f*(*) TeHNTHKHH KaHOATJIAHTHPYBYH
a, b, ¢, d, e, [ HaTypan comyapHH TONHII OCOH 3MAacC.
MockBanuk nrxkenep H. Karnn miynaaii coHiapuanr 6 rar
CHHH TONJH-KH, yJIapDHHHT OHTTafaH OJAMHIH pakamMnapHiH’
TallVIaUAay XoCH/ Gyaran comsiap Xam, OHTTajan KeHHHIH pa-
KAMJADHEH  TalWjlamjan XocHa Gyaran cowmaap Xam (¥) Temr-
JI KHH KaHOATJIaHTHDAH:
123789+ 5619452+ 6428642 = 242868°-- 761943 323787*
23789°4- 61945°-}- 42864°= 42868+ 61943% 23787°
3789°-f-  1945°-|- 28642= 2868%- 194324 3787°

789°+  945°1  8G42= 868 9432} 7872
89* 4 457 642 = 68%- 43*4- 87%
9‘1_*< 5‘.'._|_ 42— 82+ 32+ 72

Ba
123789% - 5619452~ 642864% = 242868%-}- 7619432 - 3237872
12378° 56194 |- 64286 = 24286 - 76194* - 323782
1237 4-5619* - 6428° =2428% -+ 7619% - 32372

123* - B561* 6422 =249° 7612  --323?
128 56 4-64® =242 762 +- 322
12 4+ 52 + 62 — 92 + 72 + 32
[ynunrpex,

123789°-1- 5619452 |- 6428642 = 2428682 76194324 323787°
2378 - 61942 4 4286° = 4286° - 6194% 4 2378°
37* 4+ 19° 4 28 = 928 4 19® 4 37°
81 = (8 -+ 1),
512 = (5 + 1 4-2)9,
2401 = (2 + 4 + 0 -+ 1y%,
17210368 = (1 +7 42+ 1 - 0 -+ 3 4 6 - 8)5,
68719476736 = (6 +8 47 +14+9+4 47 +6+7 +
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6722988818432; 248155780268521; 3904305912313344
Jap XaM MOC paBHUIA YSHHHHT paKamyiapH HHFHHAUCHHHHT
7, 8, 9- papakanapura tedr. Bynapuu xav H. Karna Tonran.

5627710113660432398319244384765625 =
=562— 77+ 10— 11+ 36—60 443 —2 .3 +498 — 31+
+ 92 —44 38 —47 465 —62 + 5

Kabu awofinb EHHIvMa XaM MaBXy.

BaxTt/iin OHNeT geraH macana Xammara TaHumjgup: 6 Xxona-
JIH HOMepJiapAiaH HGopaT GHyeTsiap ydyH Ky(QT Ba TOK YpHHAA
JKoiamrad paKamJiap HHFHHAHCH TeHr OyJca, yJapHH GaxTiim
6uner ne6 arajani.

Mucoun. 134101 Gaxrawmaup: 1 +4 +0 =31 1.

000000 pmam 999999 raua Gyuiran 6 XoHana COHJIAD OpacH-
Jia Heuta GaxT/H HoMepJsap Gop?

Baxtan connap conu 2 (1% -4 3% 4- 62 4 10* 4- 15% 4 21 4~
28°+ 36°+- 452 5524 63+ 69°+ 73*+- 75°) =55252 ra Teur-
JquruHK Xpcobnamr mymknd. Kyiimparn casosr wyiimnagm: 1 jau
N raua kerma-ker Koflyialiran HaTypana conaapui €smaa
Heura pakam capd KuaHHAZH?

Arap N HHHD @3uiHumnAa capd KWIHHIAK paKa‘iiap COHI n
Ta Gyusica, y xonna | pan N raua Gyarau naTypas COHNAPHIHD
ésunnmnna k= (N 4 1)n— % Ta paKam cap]p KHIHRHLIL
HCeOO TIIaHTaH,

Mucoa, N = 7654 Gyucun.

= (7654 + 1)-4 — “’;“ — 30620 — 1 111=29509 ta pagam,

1 pan 9999...9 raua Gyarad HaTypa/t COHJIADHUHT G3HJI-
mmga (...54321).9 rta pakam cap guammam. (. ..54321).9
COHHH XOCHJI KHJIMUI YuyH VHraau vanra, 999...9 counuia neura
9 yap GyJica, yiaHua KeTva- KeT HaTypall COHJIaphu @i Kudost.

Mucoua. 1 gau 9999999999 raua Kerma- KeT Koilnamrap
RaTypaJ CorJIapHuHT éa3unnmuaa (10987654321).9=95888888889

Ta pakam capg KHJIHHAIH.
Taxpopnaumaiiguran  pakamaapian tysuiran 4938271605

coHun 9 ra Oysramga ypra pagamura HucGataH CHMMETPHK

CoH Xocus Gymanu:
4938271605 : 9 = 548696845.

[lynnait connappan xosupraua Qpakar HKKHTACHHH GHIaMua:
2165904378 : 9 = 240656042,
2934815607 : 9 = 326090623.

216



Xap GupHfa HOJb paKamMu yupamaiiiuraH IyHAQll HKKHTA
OYyTyH COH MaBXyAKH, yJMapHHHT Kymaiitmacu 10° Hunr japa-
>KanapuHy Gepanu.

512.1953125 = (10°)},
262144.814697265625 =(10°)*=101S.

[llynpait KymaliTMasapaaH fiHA TYSHIL MYMKHH. Y aunurua
yiinad KypHHr- ui?

Pagamnapy Xap Xui1 6yarag 10 XoHaqM COHJIAPHHHT anua-
CHHH TY3HII MyMKHH?

Bynpait 10 xonanu connap 3265920 Ta Oy xucoGaal
tomuanu. (Kaspait guanG?)

100 mau 200 rava GysraH Hatypana coHmapun (128 = 27
[aH TamKapH) KeTMa-KeT HaTypaj COHJap WHFHHAUCH IHaKJIH=
Ja Hdopanam MyMKHH:
100=184-19+42021422 104=2-4-3+4+5-}... 13-} 14

101=50+-51 105=>52- 53
102=33+4-34+4-35 A S
103=51-+52

(Konrannapunu y31 rH3 €3uIBra ypHHHO KYPHUT- ui?)
100000 000 000 000001 Ba 2000 000 00O OO0 OO0V DOO coir-
Jap opacupa dakar 2%°= 1152921504606848976 couniur ket-
Ma- KeT HaTypas COHJap IHFHHAUCH wWmakmia  udojajianmac-
JIIMY AHHKJIAHTaH.
llynaaii xkacpiap Xam OOpKH, YJapHUHT KBajpatiap Ba
KyOnap IHEHHAHCH TeHTAHp:

=+ o7

e

\ \

ApHH TONHHT- YH?
§ raua Oyaral KeTMma- KeT HaTypa/J CcoHJap-
HAacHAd LIYHAAil 3 XOHA/H COHJIAPHM KO-
; yAapHHHT 1031ap xoHacH O pam 8 raua, Yuo-
aap xomacH 9 nam 1 rava Ba Gupamkisap xoHacu sca 1 gan 9
raqa KeTMa- Ker aoliziamran HaTtypasn coHsapiaan udopar Oy nazu:

911 =091, 91.6 = 546,

91.2 = 182, 91-7 =637,

91.3 =273, 91-8 =728,

91.4 = 364, 91.9 =819,

91-5 =455,
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Xamma xoHalapH XY(PT CcoHNmapaaH M6opaT 65".!11{6,0'1‘)"”[3
KBajpaTHH GepajuraH TYPT XOHAJH COHJAPHMHT (akar TYprTa-

cH MaBXyJIHp:

4624 = 687,
6084 = 787,
6400 = 807,
8404 =927,

Illysnait COHNap XaM MaBXyJKW, y3H Tysa KyOiaH néopar
6716, YHHHT paKamiap HHFHHAMCH 9ca 1y TyJa  KyGHHHD
Japaxca acochra TeHCAup. YJap Kyfinparniapiup:

512 = 83, 54-14-2=8;
4913=178 449+1+3=17;
5832 =183, 5-+8-+3-4-2=18;

17576 =267, 147454746 =26;

19687 =27°, 1+9-4-6--8--3=27.
VyBun é—f KacpHH «KHCKAPTHPHILAA» $= % TYFPH HATH-
skanu xocua guirad. [lyspaii TYFpu HaTimkara KeATHpajmnrax
«KUCKAPTHPHUIAPAAH KYIHAATHIAPHHH XaM KeJTHDHII MyMKHH:

{1 195 66 7
855 W 9 w5
8 _2 w6 _7

65 b 665 ]

8 _ 6 109

% 8 BH s

166 1

564 &

Bynpaii KacpaapaaH siHa OHP HEYTACHHH XOCHJ KHJHII

MYMKHH: .
16_ 1616 _ 161616

64 6464 646464 "

IOkopupary xomna XaTTO HOJVIapra XaM «KHCKAPTHPHII» MyM-
KHH.
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MockBaymk HHkeHep Katun kyfHmard ascoiu6 «xucKapTH-
DHIl> JJADHMHT YPHHIM SKAHJMTHHM KypcaTram:

\44 _S4b 1439 _ 1435 " 4251935343 _ 4255343

733 T3 ' 1709650 170560 91819355185 91855185
By Mucomlapna y‘alHJlldH COHJIApHM TaKpopaad eannca Xam
mIyHpail xoccand Kacpiap Xocua Gynaau:
35b544 344 143181818185 1435
755531=7_3—l' 17018181818560 ~ 170560°
Jlennnrpagymk  O. Hexeeenk Ba yHuHT KH3H  Tadsuap
Kyiiiaara axkofiud KacpjapHH TONHIUIAH:

2139978 _ 21878 _ 2178 4399956 _ 43956 _ 4356
81912 87812 872 6599034 65934 6534

3299917 _ 32867 3267 1099989 _ 10989 {089

7699923 76923 7623 9699901 98301 9801

By xacpnapruHr siHa OHp @XOHHOJMIH LIYHAAKH, YJapHHHD

Maxpaz<Japil cypaTJapHHHHT TeCKapH TapTuGja €3u/ranira TeHr.
MockBamik H. Katun Ba M. Ipexknap kyifujarn niaxJijga-

TH KacpJapHi «KHCKapTHPHIILY MYMKHHJIHMIHHH HCOOTJagu/iap:

nra (n—1) Ta
abmm. mcd abmm. . .mcd __ __ abed
dc{nm omba  domm. .mba " dcba
nTa (n—1)Ta
Bynpa a+-c=b+d, a<d, m=2, 3, 4, 5, 6, 7, 8, 9.
108684 B
e 866578 108678 1078

87886501 678601 G0

a+c=b-d, a<<d waprnap Hasapra oJiHCA, Gynpaii
kacpiapaan 120 Ta skanauramg XucoGaaur MymMKuH. KuTodGxon
CH3 XaM LIyHAail Kacpaapjan OHp HEUTACHHH TOMMHT- UH?

nra (n—1)ra
A —_———

amm., ..mb __amm...mb _ab, b e
bmm . . . ma bmm . ..ma "' ba I =m;
et S

nta (n—1)ra a<b.

«Kucx@pmpnm»nap YTKAHIT MYMKHH:
1998 188 _18 2 273 327 3

8981 091 o1 9 728 877 8
R R )

187 &4 N &4
1 Tk 7 89 98t 9° &1 788 3
84 2 219
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[Ilyspaii MHCOMJIApAaH siHa Yiina6 TOMHHT- yu? 5
991721 ugosa Xeu xampaii n yuyH TYIHK KBaIpaT Gjua
onMaiiny, AeraH (UKD MaBxys SaH. Jlexnd KeHHHYANHK -OyH-
nait 7 Jap Kyfga Kym Gysiu0, yJiapHHHT 3HF KHYHTH
n=12055 735 790 331 359 447 442 538 767

9KAHJIUTH AHHKJIAHIH.

Coser matematurd H, T. UYeforapeB KyHHAATH CHIOTE3aHi
KYyiran sau:

x"—1 wuopann xynaiiTysupmapra axkparraHia KynaiiTys-
uggiap  Ko3(duurenTIapuHHHT  aGconMoT  KHiAMAaTJapH GupiaH
(apgmt Gyaunie MymknH- vu? Marematik B. K. VBanoBhuur
kypeatnumya, x"—1 ugonanapuu xamma <105 sap yuynm
KYnaiiTyBuMsapra axcpatrasfa, xamma KynaiTyBuniap Koadiu-
LHEHTJIApHHHHET abcommoT KHiimati GHpra TeHr OyJau6, n = 105
yuyH sca Oy xocca Gysunamu. x1°— 1 mu KymaiiTyBuusapra
a)kpaTranjia KynailiTyBuhnappad OupH

: K18 - x17 | x16 43 Oyl pl0 439
+xsﬂ+xaﬁ + xs4 + xsa +x32 _‘_ le __'\.'JR_

— 20y 422 20 - x17 L 16 16 1 413

X1 —x®— 8 27— O — P P x+]
9KAHJIUTH XHCOOBJIaHIH,

SuAN yKkap TEHIVIMKJAp xe6 arainran TeHMVIKIap Giian
TaHuIuG YTamus.

[lyspaii TeHrAHKJap MaBXKYAKHM, YJIapHHHI pakamjapija
alipuM Y3rapTHPHILIAD KWJIHHCA, TEHIVIHK MIIOPacH  yarapmaii-
pu. Bynpail TeHMIHKJIap yikap TeHrJHKJap Ae0 arajiaj,

Miuc o 123789 + 561945 + 642864 =242868 - 761943+
--323787. ‘

Xap Gup KYIIMJIYBUH KBajpaTtra OIIMPHJICE, TEHIVIHK IiLio-
pacu yarapmaiiji:
123789+ 561945 - 642864°= 242868> -}- 761943 - 3237872,

Xap OHp KYWIMIYBYMAArH TOK YypHHAA Typram pakamiag
Yunpuica €xn Xap Onp KylumnyBumgarn GHTTA EKH Oup Heura
paxamnaprit COWAAH OXHPHTA YTxaswica, TEHINIHK HUIOpach
yarapmaiifu:

279 - 695 - 484 = 488 - 693 - 277,

279 - 695* - 484® = 4882 -+ 6932 + 2772,

378912 -+ 194556 - 286464 = 286824 - 194376 - 378732,

378912° - 194556° - 286464° = 2868242 I 1943762 -+

3787322,
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e

[OkopHAa  KeATHPHITAR VRAP  TOHMHKIAAPHIY A, Mapun
(Mocxsa odaacti). IT. Ilaraennap (OpxOHHKILA3E 1axpu)  To-
THIITaH.

OamiH KecuM ne6 ataaran Kecum Omian  Goromy  G¥uiran
axoimG conmap xam Mamwya. Maremamuk I'. C. M. Kokcerep
yaumupr <TeoMeTpusira KHPHUI» J€raH KHTOOHZA GOyioX acTpo-
Roy Kenaepsuur xyiiHzari CY3JapHHH KeJTHPraH:

«TeoueTpis aHu acoCaH HKKHTA KarTa GoHnHKKa sra:  Gu-

pu oatas &t Gaxonanaxuran Ilugarop Teopemacu Gyuica,
HKKHHYHCH maiatéaxo  Tow Guaad GaxoJlaHAAHTAH  OJITHH
KeCHMIHD?.

AB KeCMaENHT ¢OATHH KecHMI» Ae7 YHH IuyHAalli WKKH a
pa b Gynaxaapra Gyammnimmam aiitnaaguku  (40- waxus), 6y 6§-
JlaKiap Kyiniarn HucGaTaa Gyviaau:

atb _ a
i
: at1 14V svnans
Gyana b=1 OYaramna —— =aBaa = e Gynanm.
\ - ; S v
a; b
40- maka.

a=q=1,61803398 ... nppanHoHa; COHH OJITHH COH ne6
aTanraH.

1 = == == l
% 0,61803398 ... =1 = Ba

1 T
“"’H‘,_'_ 1 "V1+V1+1/1+1/1+---
1

IMugaropunsiapHaer  sipatrad (UrypacH — neHTarpaMMaHUHT
KecManapn oaTiH HucGaraa Gyuanm (4 1- maxu):

AC__ AN
AN NC
A\
Jloupa pamHyCHHM MUKH UYH3HJIFAH MYyHTa3aMm

yHOypuYaK ToMOHHTa GysiraH HucGaTH @ ra sKy-

Aa IKHH 9KaHJIMPHHM KYpcaTHil MyMKHH. Hua

Oup axcoiu6 Macasa OuiaH TaHWIUMG YTamus.

41- wakn; 1, 2, 3, 4,5, 6,7 8 9 pagamnapaad
VUHHUH TapTHOMM JETEPMMHAHT TY3HII  MyM-
kuH. By JeTepMHHaHTHHHI KMHMATH I0KOpHA2a E3UJIT4aH paxam-

JApHHHT JKOJIALIMII Taptubura 6Goraui.
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Miucou. 123 139 152
456|=0,|247|=1[374|=2,

789 586 96 8

162 1RO83 421
49 7|=3, 4 5 8|=4, 753l=5.

538 769 968

Brpunun 9 Ta HaTypan COHNApAAH TySHATAH YYMHUH TAPTHOMM
AeTePMHHAHT/IADHHHT 3HI KHUMK KHitmMaTi 0 Ba 3HI KatTa KHiiMaTH
157
836
492

[lynpaii cason xyiunamu: 0 pan 412 raua xamva HaTypas COH-
napuu Gepajuran GyHAAH JeTepMUHAHTIADHH TOMMII MYMKHHMI?
Afipun maTeMaTHK MIIKuGO3aap Oy HyHaNIHIIAA KYT XMCOG-
Jamuiapai onu6 Goprannap. Xapbkosiuk nuxenep B. M. Ku-
6upe 9000 ra sxun Oyniail jeTepMHHAHT/IAPHU XHCOG1a0,

324, 329, 355, 357, 358, 362, 364, 365, 367, 373, 375, 378,
381, 383, 386, 387, 394, 397, 399, 401, 403, 406, 409, 411

Jiapra Terunuy 24 rta JeTepMHHAHTHH TOMOJMATAH.
lynncu axcofinGki, aiipuM JI€TEPMHHAHTJAPHUNT KHIMATH
ury JAeTepMiHanTjia axcoiind maxgjga Koinamrai:

=412 sxaHaury ucOOTIAHraH.

1 9 6 175
3 2 7/=327,|3 2 g|=328,
8 4 5 9 4 6!
7 8 2 3 5°8 4 1 9
6 1 4 2 7 1 385

Harypan 30 conn Guuan Gormk Gyaran xyiinaari aoiiiG
xocca Ypumamanp: n=10 Oyaranja n jan Kuuuk Ba n Oniax
yaapo TyG Oyaran comnap 1, 3, 7, 9 6yum6, yjapaan 9 wmy-
paxkka® connup. Llynpait marypan n COHZIAp MaBKYAKH, yHAH
KiuuK Oyuran Ba y Gujad ysapo Ty6 GYJiraH COHJIADHNUT XaM-
Macl Xam (anGarra- 1 gau Tamkapm) TyOAHD. E

Mucoa. n=18 6yaran 5, 7, 11, 13, 17 map 18 Ouwnan
v3apo TyO OVauG, yamapu xam TyG COHJIApAup. i
: li)ﬂyH,!lai'I xoccautn cg-map 3, 4, 6, 8, 12, 18, 24 Ba 30(*)
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Jap  SKAHJIHTHHM  TeKmmupu6 Kypum mynMiis. 30 ga#  Karta
6yaran Iysiaii commap TomwiMarax. KejimHUaaMK HCOOTIAH-
IUKH, () KeTMa- KeTIMKHHHT SHr Katra aaemedtd 30 sKaH,
sibhH, arap n>>30 6yuaca, Oy Xonja n JaH KHYMK Ba n OuIan
Ysapo TyG Gysram cosiap opacHia XaMma BakT MypakKad CoH
Mapxysn Gyaanu.

7~ 3,141592653589793238464243383271502884 . . . conn xakmaa

Aflnana y3yHIHIHHE YRUHD AHAMETPHTA HHCOATHHE H(poga-
Jlalll yuyH T HiIopack KalyJs KH/IMHTAH.

By Gearn Gupumyu wmapra 1706 iiniga aHnIHSUIK Mate-
MatHK Y. JKOHC TOMOHHjJAH KHPHTHIraH GyJca-ia, JEeKHH
MarematiKkaja Tyumk nunarmomnm JI. Siinepaunr Gy coxana
KHIran uuuiapuias Gownangu (1736 iinaaa).

T COHMHMHI MyMKHH Kajap KYNpOK YHIH YJIyIIapHHH Xi-
cobnaupa, KaIIMIH 3avMoHjaH Gowiald, Xap XM/ OMHMJIAp HIT
o6 Gopuiuran,

Bamionga (GusHumr spammajaH MKKH MHUHD fiHI 0JjiH)
T3 1e6 kalynr Kumuran. Kaumri 10HoHza (Gnsuuer  spa-
MUSAAH KK MHHE {11 OJIIHH) nz(]—gg)kx& 16049 ... ne6
KaOyJl Kuannrau,

Kaanvrn jonon onuvu Apximes (GHSHHHI spaMusjian 3 acp

0 ,
OJI/L1H) Sﬁ <n<3 -;— JIMTHHE aHUKJIaraH. aca Apxumen

/¢
Conu J1e0 jopuTIIA/LH, .
Bustunr spavusnnar 263- imanga siaran Xutolf  marema-
Turn Jho- Xy-9ji 38,1401 < t<3,1427 sxauiuraun Kypearrat.

n 355
Xuroii acrponomn Lay- Hyn-Uakn (430—501) sca ”z'l_?é =

SR

= 3,1415929 ... sKamrHHH AHHKJIAAH.

355 377—22 o
; ~ o0 ST gpaknmpa é3uwica, U yuyH
JKymaanan, TR = T na éausica, T yuy
77

150 Hit [lTonoweit, 272 Hiraca ApxiMeA KYpcaTraHiaph Ky pHHaii.

w

—
(=

T~ % Hn sca Jlnuwsi conn neG roputhiagu. XV acpaa

smaran camapkamimk o yKamuma n6u- Maseyx  anr- Kaum
@ HMHC 17 Ta YHu yJywiMHd  TONraH.

XVII acpaa siuaran mareMaTHk Jlynons & mumr 35 T2
YHIH yayuiapaEn Xueo6saG  TonraH. ) )
Keintnuamnk 1699 iimaza o HEpr 72 1 YHIH yaymiiap,
1719 jimnga s muar 127 Ta YHIH yUIyLuiapy, 1841 imuiga 7
uinr 208 Ta YHau yaywsapd, 1853 HHAA T HHHD 261 ra
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VHJM yaymIapy KATopaap HasapHsCHAaH doifananxG Tonusi-
au. 1853 #unnan 1873 jdwurasa yrram 20 un  MobainHAA
matemaTHk BuiesiM [llenxe 5t comusner 707 Ta yHAaM yym-
Japunn Tonrad, 1947 imnra kenu6 w wuHr 808 Ta YRaH yayn-
JlapH  TOMHJIAH. ’

1949 #HiHUHT HMIOHb OHHJA SJEKTPOH XHCOO/All MallMHACH
épnavuza n muwEr 1120 Ta YHAM yoymoiapy  TommajH. Yiua
HUIHUHD CeHTAOPL OHMAA SJEKTPOH Xucobnam MamuHacH 70
coaT TyxToBCcH3 [Muab, s HuHr 2037 Ta YHIH yuyLIIADHHH,
1955 iimmna smeKTPOH XHCOGMal! MaIlUHHACH 13 MHHYTAA 7T HHHT
3093 Ta yHAm yaylmulapuHH Ba HHX0sAT, 1958 iimy1 siHBaph
oiiaa 100 muHYT TyXTOBCH3 Hiab, st Huar 10000 Ta yHIH

YJyLINApHHH aHHKJIANH.

1961 #MIHHHT HiONb OHHAA AHIVIHSJIMK ~ MaTeMaTHKJap
J. Ienke Ba K. Bperunap s uunr 100265 ta yumm yayu:-
JIapUHH XHCoOJall yuyH nporpamMma Tys3ud, 8 coar 13 muHyTIa
Gy nporpaMmann MyBaddaxusTan Gaxapaunap. m Husr 16000
VHIM ynynuiapuBH  AMKKAT OHJaH  TEKIUMPHII  HATHXKACHAA
1,2, 38, 4,5, 6,7 8 9 Ba 0 pakamIapHHEr KoiIAIHLINAA
Xeu Kaujail TapTuO OysuNIMAraHJMIHHH Kypamus, yHjaa Xap Oup
pakam TtaxmuHaH 1094 »xkoiiHm srasnaraw.

T HHHT YHIM yaAyLuiapuaa GHPOp MabiyM pakaMHUHD HeK-
JIH 6KH YEKCH3 MapTa yupalliHH Ou/IMaiiMu3,

Mucous. 7 HHHT VHIM yJAYLIADH HuBAA 5 paxaMuiiEe
UEKJIH MapTa €KH YeKCH3 MapTa yupaluHH OuiMaivma.

T COHM XE€4Y KaHiail KBaJpaT TEHIVIAMAHMHD HJiju3H OYJI0M-
MacJITH aHHKIHP.

Jlexun 15x*—78x+497=0 Ba 19x*—39x—65=0 Tenrna-
ManapHuur wiausjapuaaH OHpH MoC paphmja x=<3,14160 Ba
x=3,14158805 sxammuknapn xuccGuanran. By xuiivariap 7
HHHP aca KuiiMaTHra SIKHHJWP.

T HU YEKUH3 Y3NYKCH3 Kacpra éiiranpja gyfipaarn xacp Xo-
CHJT GYVIMILM KYpcaTu/ram:

1
=34 1
n 3+7+ T—]—l 1
3% rrrmer
224171
HiEgr

W o s

By y3nyKCH3 KAaCPHHHT TeCHLIIH MyHOCHG Kacpiapn XucoG-
JiaHca, U yuyH KyHHAaru pauioHan sIKMBJAIIHLUJADHH TOMMLI
MyMKHH
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Bkm NaxMit 31 xuO e OVavan wyomiin wnppeen G001
JHK Gunan v ni ndonanaib,
ST HHHED RATOPAAP SPrunninna Oomaia e 5w Mk /0,
1593 imaxa Buer
o

- a a " "
—_ = C0s <08 Con CON
T et 4 ) 16 i

ndomann Kypearran. Marvemarun Banome Yammmn o ope,
apHMeTHRACHY KHToO
G268 8,

DT

HH KYpCatras. o i
[lotnanausauk  Matematnk YKeiime Upuropn ss sk
ARk 1673 finana @pamuys marvemarnri JICiommn

x_ 1 1 1

1
g e R O
KaTOPHHH KYpcarraH.
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HHHT MaBXKyAMHTHHH HCOOTNa0, yHu e Xapdu Ounan  Genr
raf. Y1raH OVaMMJIZDHHHT GHpHAA aBRAJO € HHHT Hppanuo :
KeifHHUaTHK 5Ca TPaHCHEeHAEHT COH SKaHJIMTH KYpcaTuirau sam

ManaymKn, Xa8p Xua aCOCaH  JorapumMiap MaBmKyaa
Arap JOrapHGMHHHET 8COCH e—Henep couura TeHr neé oaunca.
GyHaaii Jorapumra Hatypas Jorapudm ae6 aramib, N coun-
HHHT HaTypan Jorapudmu In N opxanu Gesrwnavajim.
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mapra 1 pan 1000 rauva Gyuran cOMEapUuur  HaTypan Jora-
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TEHNIAMA/IAPHUAT  WIIMBJApHAAH GHPH MOC pAaBHILAA X =2
~2,71829 Ba x~2,71828582 nap sSkamIEKJapH XHCOGNAHTA.
By xuitvaTiap e HUHT KuilMaTHra AKHHAED. € HM YeKCH3  y3-
JIYKCH3  Kacp INak/ua XaM H(ojaall MyMKHH:
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Arap Gy guiiMaTsiap COHAp YKHIa JKOiIAWTHPHICA, KyiiHaard
XOJATHH KYpUILAMA3 MyMKHH (42- makim). (1) Ba (2) pauuonan
COHJIAD KeTMa-KeTJIMPHHHHT JHMHTH e COHMHH Gepuuiiny ncGoT-
JIall MYMKHH. A
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42- waka.
dapes’ counapu. Aurmsmk vatematnk Papesi 1816 -
Ja Kyiiujarnua XocH/ KHAHHaAUTaH Kacp CO/ap GuiaH MIyFy-
sanran, Keiinnyanuk Gysaaii connap Papest conatapu AeG atajiras.
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@, ra termun Papesi KeTMa- KETAHTHHH TY3HIN YUyH Max-
pamziapn n jan Karra Gy/MaraH xamma KHCKapmac TYFpH Kacp-
JIAPHH YCYBUM KeTMa- KeTVIHK IIakiuja esum Kugosaup. P,
Gunan n-rapru6nu  Papest KerMa- KeTJIMPH Ba YJApHUHT 57e-
Mentanapn Papes couapn e aranaa.

®Dapes comapu Kyiijara xoccajapra sra:
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Dapest connapu yuyn a;6—ab; =1 6ynagu. (TeKwnpu6 kypHar.)
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2) Xap kawjaii yuta KetMa-Ker skoiamran . 2 2

ay _ a+a,
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Dapest coHsapu  yuyk b= b5, TCHMUIK ¥ puayup. (Tekuu-
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o a- (4
pué KYpUHI) — Ba — Mapest COHIApHAAH XOCH/J KHJIHMHTaH

a-f-¢ a 4
bTd Qapest connra + BA - JADHHHT MeJHaHTH 21e6 aTanajH.
Menmanra Tymynuacugan goiiganann6, P,— Papes kerma-
Keramurn Gepuiranjpa, @, KeTva- KeTVIMKHH Ty3HII MyMKHH.
Bynn xyiinparn muconpa Kypcatamus.
&by nan goiinananu6, P, Ty3HICHH.
Dy ja Maxpax/apUHHHT [HFHHAHCH 7 Ta TeHr Gyarad Kyul-
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Xy my iy 6nian @, Aan doinananib, Py mu Tysull

MyMKHH. Py Ba Py—Dapes KeTMa- KeTIHKIAPHHH Ty3HHT.
Qapest cousapHAaH cpoimanamp, HppalHoHan  coHaapHH

onnil Kacpap épRaMAa SHT KyJail SXJIHTIAU MyMKHH. ByHH

KypcaTi yuyH KyiHjars MHCONHH ¥ypub UHKAMH3:
a=In10=2,30258 ... MaxpaxH n<100 G6yaran xacpnap

épramuia SIXAHTIAHCHH:

pAln lj(l) HHHI' Kacp KHCMH 0, =0,30258 ... mppammonan €O
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1 1
Ba —15 JIADHHHI MeJHaHTacH T COHH 0y ﬂaﬂi ra Kaparasga

: ., : 1 1, 1 1

Y30KpOK JKOfiIaliras, IIYHHHT YuyH & <04< 7§ 7 Ba =
2 1 1

JIapHUHT MEMaHTaCH =3 Oy MeuaHTa oy Ta - Ba - Japra

- 2 1
Kaparaija sIKHHPOK JKOHJAWIraH, LIYHHHD yuyH — < oy < 5
o 2
OyJIapHHHT MeanaHTacH Gynran 1% COHHM 0y a = Ta Kaparasna
3 1, 4
AKHHPOK, MIYHHHT YYYH 5 <oy< 3+ MejHaHta COHH

YUyH 13—0<o:1< 113 HH XOCHJ KHJIaMH3.
= 2 HHHT MeJHARTACH - yi ca > <« < e
1o Ba 13 JNapHH €[HAHTACH 5z YUYH 3C 5 < o4y < —3
6ynanu. ly ityn Gunan c; ra sHr sKHH Ba MaxpamJapu 2. 100

= 10, 13 23
6yuiran 33 30 7g MCAUAHTAJIADHH TONAMHS.
[ynpait. ka6, In 10 = 240y HE XHcoGra omiG:

o 5 7162 5 7 % 175

Japui xocunm xunamus. (Kacpmap  maxpamiapn §euG  Gopuin
TapTHOH Onyian €3unraH.)

e=2,71828 .. nu maxpaxu n <90 6yaran kacpJap épaa-
MUJIa I0KOPH/A KeJITHPHJITAH yCyJ OHJIAH SIXJIMTVIAHT.

BEPHYJIJIM BA JWJIEP COHJIAPH

Bepuynnm connapn pe6 xyiimmarn o 6unan xocha Gyua-
JHraH Ba XaMMacH pauMOHaJd COHjapiaH HGopar GOyaraH B,
COHJApHra aiiTHIau:

1

5 100...0

5o 10...0
B,=nlD,=ni(—1)* 1 1 1 1 0

552_[ e

IF = 1
(nFDal (n—=0)1 *"* 21
By=1 neG kabyn kuauHam.

By dopmyna &pmammna Bepmymmm commapuus xucoGiaul
MyMKHH OyJica-7a, n KaHua KarTa OyJca, IIyHra TeTHILIH
B, wi Tonmur ImyHYa KuAHHPOK GYvIamu.
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Mucoun,

1
STl
—91(—1)2l 2! - ISRRINSRI
Bl =G
3 2
% N 1,11 1
— —1)3 — =) e
By= 81 LRl AR I 6(8+24 2 12)
3 2
LT =—6.0 =0.
a 31 2
B,, B;, By, ... napuu Xucoonamr yuyH TETHILT T§PTHLLH,

GeWnium, ONTHHYH BA XOKA30 TapTHOJH JeTepPMHHAHTJIAPHH XH-
cobuatra TYFpi Kenanu. Mabaymkw, I0KOPH TapTHO/II AeTePMH=
HAUT KuilMAT/IaDHHK aHEKJIALN JKYAA KATTA XHCOONAlIapHH Ta-
120 Kuaamu. Llysunr yuyn Kyimiarn pekkypest (opmynagan
doitnanannu xyza xam Kydaigup:

B,CY +B,CL .+ B._.Cﬁ+2+ ... +B8,Cr =0

€kn (14-B)++! — Bo+l=(0. Bynna Gunom opmyJacu épaamnaa
(I+8)+ D" giinarayga B munr japaxa K§pcaTkuujiaps HHAEKC-
Japi Guian anvatTHpuIanH.

Mucou, (14-B) & = 14-3B,+-3B,B,.
v Ba, By nap taptu6 GuiaH GHPHHUH, HKKHHUM, YUHHYH
Bepuy.an COHJIapHHH KypcaTapu. DHam By=1 sKanuury 9bTH-

Gopra osmmca, n=1, 2, 3, ... yuyH KyilHaars TenrMK/Iap
XOCHT G¥uianu: : l
1
By+2B,=0, Bj=—+B,= — 5
Bu+3B1+332=0. By=— %BO_BI= =

5
By++4B,+6B,+4B,=0; By= — By— Bi— 2 B,=0;
By+-5B,+ 10By+ 10B;+5B,=0, By=— 1 By—B,— 2B,—
—2By=— 5
By-+6B,+15B,+20B,+ 15B,--6B, =0,
By= —‘lg BO_BI_% By— %)Bé_ % B,=0;
By+7By+21B,+35B,+35B,+21B;+7B,=0,
By= —n By—B,—3B,—5B,—5B,—3B, = 5
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[lyspait Kuiuo,
; 1 1, iR
By=1; Bj=—,B,=5; B;=0;
L7 o S S 1
By= — 5 Bs=0; Bi= 5
IOxopunaru iiyn Gunan Tabpudaanran BepHymim COHJIAPH
yuyH B, pan Tamkaps Xamma TOK HOMepm DepHyJuul COHJa-
pH HOJTA [EHT.
Avipum Xomnapaa (—1)#—! B,, Bepuysun connapu VpHH-
ra B, connap onuHHO, TOK nomepnu cormap Hasapra oMHMail,

Bepnysum connapunu surupau B, B, Bj, B, B;, ... KHAHO

Homepsab uHKHG, Gy comuap 61ma1—1 i KYpHJIAMH. I.UyH)laH

KHJIHO, SIHTH Homepuam HaTmXacHAa Bl=%, B, = —, By=
1 5 691

= — =2 = OHJIAPH
o B, 30. B; & By o7ag t e Bepuymm ¢ P!

Xocua KuimHagu. Mama my wrakngarn BepHysum  COHJIApH
HaTypasl COHJIaPHHHI k- lapa)kanapu fuFHHAHCH (opMmyJiacHAd
KaTHamran Gymanu:
k1
1841k 4Bk || Aph=n
VB =t
—1)(k—2 —1)(k—2)(k—3)(k— 5
_ Rk 1)(’ ) B3 . M=)k 2)%/; 3)(k—4) Bynt—i—.

2 + Blnh— =

k mmr MYQT Ba TOKIMMHra KapaG YHr TOMOHAA 72 EKH
n®-Xajuraua Esusiand.

Mucon k=1 yuyn 14243 .. kn=
___n(n+1)
=E=

HH XOCHJI KHJIaMH3.

2 3
k=2 yayr P+22434 .. 4n=241 Ty 2Ba=5 +

n* n 2:13+3r1'*+n __n(n4-1)(2n+-1)
+3+ % 3 = 5

HH XOCHJI KHJIQMH3. k=3 6yJranga

Pt 2430 .. =D Py Sppe 1y
n?, 8 I 4 nH—?n’—i—n-_ n(n+-1)°*
teteet=—7 "1

HH XOCHJI KHJIAMH3 Ba XOKaso. B

Bepnyaiu connap xansamu MaexyA. YHmaH doiinananno,
HaTypa/Jl COHJIADHHHI HCTaJraH Japakaniap HHFHHAHCHHH TOIMHLI
MYMKHH.
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TEHIVIaMajan Tonunanu. SER AN
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