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MYKAJAUMA

MyOpamun MaB3yu TaXKHKOT. MabJlIyM acT, KU COJIXOU OXUp Oa OMy3UIIN
(dhaHxou MaKUKy pHUE3N TUKKATU 3UEA A0Ja MellaBai, 3¢po WH (paHXo Aap
oMy3uIlu aurap (paHxo, Jap OMOJAKYHHH MyTaXacCUCOH JIap CAMTH TEXHUKABY
TEXHOJIOTUS, UHUYHUH YUXATHU Tal€p HAaMyJaHU KOPKYHOHU COXAau CaHOAT, KU
MH paBaH] XaMUyH CTPATEeTHSd YOPYMH PYIIAM MHUIHA BJIOH rapauaaacrt,
HaKImM MyXuM MeOozaHa. Jlap wH 3amuHa, a3 tapadu IlemBou muiar,
[TpesuaenTu MamaakaT Mmyxrapam OmoManid Paxmon dapmonu Nel445, a3 31
saBapu coiau 2020, map O6opam «bucrcomam omy3uim Ba pyman (GaHXoU
TaOMATIIMHOCH, JaKUK Ba PUE3N Jap coXau UIMY Maopud» IbJIOH HaMyJdaHU
conxou 2020-2040 6a TacBub pacu.

Nnmu matemaTtuka agap OaliHM WIMXOU MaBYyyla YOUM MYyXUMPO HIIFOJI
MEHAMOSI/I, 3P0 POXY YCYJIXOU MAaTeMaTUKMN Jap XaId MachallaXOou UIMXOU
MyXTaJu( UMKOHUATH BACEHPO TAbMUH MEHAMOSI]I.

MaremaTnka XaMuyH WJIM TabpUXU KaauMma gopaj. Jlap xakukaT MHCOH
a3 py3xou aBBaju (avonuaTam 6a xucoOy KUTOO, YEHKYHH, MyaHsTHKyHUU
MacoXaTy XayMXOU YUCMXOM T'YHOTYH HUE3 JOLIT Ba UH XOJAaT UMPY3X0 HU3
MYIIOXUAa MemaBaJ. ABBaIMH OOBEKTH MH WM aJafaxo Oyaa, UMpPy3X0 UyH
Ha3apusiv aJIafxo Jap TaXKUKOTH MyOCUP HAKIIW OOpU3 JOpal.

Hazapusau amagxo a3 pyu MMKOHUSTH UCTU(OIAIIABUAII AP COXAXOU
MyXxTalud sKe a3 KACMXOM MYXUMHU WJIMH MaTeMaTHKa axaMMUSITH Xoca
Oopa.

Anmanxou coja Jap MayMyH aaagxXod HaTypajii, KM XaM4yH ajajie, TAaHXO
Oa amaau 1 Ba Oa XyaaI TaKCUM MellIaBaH/I, a3 KaJIUM MaHOau OMY3HII OyaaH/d,
xaMayH mucoa «Fanbepu DpaTocher»-po oBapaH MyMKHH acT.

Owmy3umm ocopu pUEUTOHOHW oOJlaM Aoup Oa amaaxow coda aap
TAIIAKKyIM  YaXOHOMHUM  TabpUXU-WJIMH Ba MaxcycaH JIOHHUIIXOU
MaTEeMAaTUKUU XOHAHJArOHY JOHHUINTYYEHHM MYyacCHCAaXOU TaXCUJIOTH MUEHAU
ymymin (MTMY) Ba xycycan myaccucaxou Taxcuiiotu oianu kacon (MTOK)-u

paBUSIH TAOMATIIMHOCUIO PUE3N Ba TEXHUKK TabCUPU MycOaT pacoHuaa, bapou
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OMY3HIIIN XOCHUSITXOM MYAHUSHKYHMHM aJaJXOM COJla MaBKEW XOCAE€pO HIIFOJI
MEKyHa/I.
Jlap maBpu UCTUKJIOIUSITU JABIATHH KUIIBAP TAXKUKUA MachajlaXou 3UEIu
060 amaaxou coja padtaomTa a3 Tapadgu OJUMOHM MamjakaT UYpo rapauia
HMCTOAacT Ba HATUYAXO Jap MHUKECH OepyH a3 4YyMxXypd HH3 IBTHPOD
Merapaal. Baje, sSiroH pucosiae Taxysi HarapauaaacT, KM a3 3aMOHU KaJauM
KOPXO a3 pyu Hazapusiyd aJaJIXx0u CoAa Ba Jap COJIXOU UCTUKJIOIUATH YyMXypH
oun 6a mH caMT Oaxmmmalnnyaa 6o1aa Ba UH XoaT 0a OMaJaKyHUH PUCOJIan
Ma3Kyp XUAO0SIT HAMY/.

/lapadan kopkapaum WIMHH npoOJjeManm MaBpuau omysum. OMy3UIIU
Hazapusu afgaJxod cojJa a3 3aMOHXOM KaJuM XaMuyH MyaMMo Oapou
pUE3UTIOHOH Oyna, OHXO Oapou MyaMsiHKyHUU aJaiXOU cojia Jap KaTopu
aJlaXou HATYpaIi KOpxou 3uéaepo 6a anyoMm paconnmaana. ba anaeman mo,
TaXKUKOTHU JIlap UH caMTOy1apo 0a maHy, rypyx, TAKCUM KapJaH MyMKHH acT;

1) Hazapusiu agaaxou coja XamMyyH SIK KUCMU MYXUMHU MaTeMaTUKH
Oyna, FOHOHUXOHU KAaJIWUM sIK€ a3 aBBAJIMHXO Iyaa, 6a OMy3MIIM WH Machana
MalIfysl MIyJaaHd, KA WH Jap KOPXOU OJUMOHU Mabpypu Tabpux,
MIapKIITMHOC, PUE3UIOH, TabpUXu UIMX0, ¢ainacydon: A.B. Kyourcknii [1],
N.H. Becenosckuii [2], N.O. T'eitbepr [9], EBknun [13], JI.A. Kwmyn [14], ..
Poxancknii [30], .5. Ctpoiik [34] Ba Falipa, UHUyHHH gap kutoou «Mcropus
MaTeMaTukm» [16] uabukoc €praact. Macaman, matematuku FOHOHM Kaaum
EBxmua (acpu III mem a3 Mwioa) MaBUyausITH MaymMyu OCOXUPH aqajixou
cogapo ucoot kapa. Falip a3 uH, MaTeMaTUK Ba HyYyMIIMHOCH IOHOHUM IUTap
OpatocdeH (comxou 276-193 To MeI0/) yCyIIN OTUU COXTaHU YaIBaIU a1aax0oun
cogapo TCIIHUXOJ HaMyad. YCyiau NENIHUXOAKApAau y Jap maTeMaThka Oa
Homu «Fanbepu Dpatochen» Mabiaym act. MIH ycyr a3 3aMOHXOU KaUM TO UH
YOHHMO a3 xama OexTapuH yCyJIu MyalssHKYHU ajgaaxou coma O0yma, 60 UH yCyo
nap 3aMoHM Mo 00 MOX 3uéaa 1o 100 MUIJIMOH agaJXOU COAAPO XOCUII

HaMyIdaHI;
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2) nap acpXxou MHEHA HU3 Ha3apUsH aIaIX0U coAa Aap KOPXOU OJTUMOHHU
dbopcy Touuk, 6a MoHaHau Myxamman An-Xopasmi, Adypaiixonu bepyHu,
Nouu Cuno, Coout nobuu Kyppo, Mouu Xaiicam, Myxamman an-dopci Ba
nurapoH uHkuiod €dpra, ous 6a UH KOPXOU MyXaKKMKOH, 0a MoHaHau H.M.
bo6oes [3], IL.I'. bynrakos [4], . Fymomon [12], M. Unonos [15], A.K.
Komupos[17], A.II. Komuni [19], A.3. Catropos [31], I'.I1. MaTtBueBckas [21],
M.M. Poxanckas [29], B.A. Pozendeng [28], A.Il. FOmxkesuu [42], A.H.
Kommoropos [18], I'.C. Cooupos [32], M.C. [llapunosa [39] Ba qurapoH Taxusi
11y/1aacCT;

3) TaxKUKH Ha3apusd agajxod COoJa MHYYHUH, a3 Tapadu OJIUMOHHU
Aspyrio I1. ®epma [43], JI. Ditnep [7], M. Mepcenn [20], X. T'ongbax, A.M.
Jlexannp, K.®. I'aycc, b. Puman [5] Ba raiipa 6ocypbat umgoma EQt;

4) map 3aMOHM LIypaBA HU3 TaXKUKU Ha3zapusau aJajxou coda [ap
Kopxou MatemaTukoHu muHoxta .M. Bunorpanos [8], H.I'. Yynakos [38], K.
Kaparcyb6a, A.A. byxmra6 [6], B.A. T'ony6es [10], P.®d. daiizues [35], B.A.
OnHaTtaHoB [41] Ba nurapoH uaoma €dra, OHXO JAap UH caMT O0a HaTU4YaxOH
Hazappac HOWJI rapAudaaHz;

5) map 3aMOHM HUCTUKJIOJIUSTH JaBJaTA Aap YyMXypH MOpoOaeMaxou
Hazapusid ajgaaxou coja uHkuiod €dra, HATUYAXOU Hazappac a3 Tapadu
OJIMMOHM OapyacTaum TOYWK, O0a MoHaHau akajgemuk 3.X. PaxmonHoB [26] Ba
morupaoau y Y.A. [Hokamonosa [40], JI.M. do3unosa [36], A.O. Paxumon
[27], HI. X. Mupzopaxumos [23], H.Y. Xoxues [37], O.O. Ho3upos [25], A.A.
CoOwupog [33] Ba qurapoH TaxKUK rapavaaaH Ba MH paBaH]I aaxXxoJl HU3 HaoMa
IOpal.

PoOuranm TaxKuKor 00 OapHOoMaxo (10MXaxo0), MaB3yXOM MJIMM.
TaxKUKOTH JTUCCEPTATCHOHUM Ma3Kyp MYTOOUKH IBJIOH TapAWJIaHU COJIXOU
2020-2040 «buctcoman oMy3uIll Ba pymian paHXoW TaOUATIIMHOCH, JAKHK, Ba
puU€3n nap coxau WMy Maopud» UHIYHHUH Jap YaXxopuyOau HaKIIau JypHaMou
KOpU HWIMH-TaXKUKOTUU Kadeapam anreOpa Ba reoMmeTpusu JloHUITroxu

nasiaatuu boxtap 6a Homu Hocupu XycpaB Ba HaKlIau JypHAMOU WIMHUU
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MHCTUTYTH WIMA-TaXKUKOTUU TAbPUXU UIIMXOU TAOMUETIIIMHOCH Ba TEXHUKAHU

Ha3an XaMHUH I[OHI/IHII‘OX N49po mygaacrt.

TABCUO®PU YMYMUUN TAXKUKOT

Makcaau TaXKMKOT a3 OMY3UIIM TaXKUKU Ha3apusid agajiXou coia Ba
CaxMHU OJIMMOHM TOYUK Jap COJXOM HUCTUKJIONUAT oujl 0a Machajlaxou
Hazapusu aJIaxou cojia noopat MeOoIal.

Ba3sudaxou taxKukor. Bobacra 6a oMy3ulll Ba NaXXyXUIIIA JUCCEPTATCUS
MaKcaJl Ba Bazu(axou Mylllaxxac I'y30llITa MellaBaa, Ku 0apou amMaluilaBuu
xaJadu ry3ouraliyaa iypou Machajlaxou 3€pyH 3apyp acT:

- TaXJIAJIM Ha3apusid aJaIXou coja Jap OCOPU OJTMMOHM KaJIUM;

- Oappacuu pylau Ha3zapusu agajxXou cojla Aap OCOpU OJIMMOHM (Gopey
TOYUKH aCPXOU MHUEHA;

- pymau OocypbaTH Hasapusu agaaxod coda a3 Tapadu OJUMOHHU
ABpymo;

- TAXKUKW UHKUITO(U HA3apHUsIU adaIx0ou coAa Jap JaBpau IIypaBu;

- CaxMU OJIMMOHU BaTaHM JIap HAXYXUIIN MaChaJlaXOU HA3apUIU aJaIXou
coZla Jap COJIXOM UCTUKJIOIUATH JaBJIaTH.

O6bexTn TAaXKUKOT. OCOpU OJTMMOHM KaauM, (GOpCy TOYUKU aCpUMHUEHA
Ba ABpYIIO, KOPXOU OJMMOHU MYOCHUPHU BaTaHW JOUP Oa Hazapusiu agajixou
coJla Ba PYILIAU OH JIap JaBpau UCTUKJIOIUSITH TaBIaTH.

Mag3yn TaxKMKOT. TabpuxXM TalIaKKyJl Ba PYyIIAW Ha3apusid agaJIXOu
coja.

MapxaJsia, MaKoOH Ba JaBpau TAXKUKOT

Mapxamaxon TaxKUKOT. TaxKMKOTH Ma3Kyp acocaH Aap ce mapxala
ry3apoHu/a I1y/1aact.

ap mapxanam aBBaa (2018-2021) — mHTHUXO00y TacAUKM MaB3yh Ba
4yaMbOBApUIO IIMHOCOW OO0 ocope, KU poyeb 0a OMY3HUIIU TAbPUXU WIMU
MaTeMaTHKa, a3 yymjia, Ha3apusid aJiaaxo Taxus mynaaact. Jlap uH Mapxaia a3

comu 2020 Hampu Makojaxo Ba Ty30pUIIOTH WIMHA ouj 0a MaB3yb OF03
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rapauaa, TapIudy HAlllpu YyHUH MaKOJIax0 Ba Mabpy3axXo Aap Xap ce Mmapxania
ngoma €graacr.

Hap mapxaman aywom (2021-20223) — Oa faiip a3 uaoMau HABUIITAHU
MaKoJIaxOoBY (UINYpAAXOU WIIMHA, UHYYHUH TAaCHU(HU KUCMATH Ha3apHUSBUIO
METOJUH PHCOJIa MaBpUIHM Oappaci Kapop rupudraacrt.

Jlap mapxanam cerom (2023-2024) — Hampu MaKoJIaxod WIMH HAOMA
édra, HaBUIITaHU pUCOJIa Ba Oappacuu oH Aap yaiacau kadeapau aaredpa Ba
reomeTpusiu Jlonumroxu aasiaatun boxtap 6a Homu Hocupu XycpaB Ba
MHYYHUH Jap CeMUHApu WiIMUU WMHCTUTYTU WIMH-TaXKUKOTUU TabpUXU
WIIMXOU TAOMMETIIMHOCKH Ba TeXHMKaW Ha3au JloHuUIrox amani rapauaa, 0o
JapHa3apAaOoIITH UCIIOXU IPOIX0H MaByyda 0a XMMOs OMOJa rapauaaacrt.

Jloupan XpOHOJIOTMH TaXKHMKOT OMV3HUIIM aJagXOd COJa a3 3aMOHXOU
KaJuM TO 3aMOHU Myocuppo daporup Oyna, TUKKATH Maxcyc O0a 3aMOHH
MYOCHp paBOHA rapauaa, KOpXou OJUMOHU TOYUK Ba JACTOBAPAXOHU OH JOUP
0a agaaxou cogapo dhapo Merupa.

AcoCXoHu Ha3apusABUU TAXKHKOT Ba axaMMHATH OH. Pricosia mopou ap3uiim
WJIMHA-HA3apUsIBH Ba WIMH-TabpUXW meOomaa. MaBoau TaxXKUKOT, XyJoca,
HAaTH4Ya, TEIIHUXOJl Ba MHTUIIOPOTH MyaJuind MeTaBOHAJ XaM4yH MaHOau
OMY3UIIN Iap COXau MaTEMATUKA AaP MyaCCUCAXOU TAXCWJIOTU MUEHAU YMYMH
Ba KacCOWM OJIMU KUIIIBAp XM3MAaTH ap3aHaa HAMOSH]I.

Yceyaxon TaXKMKOT a3 pyiu Basudaxou Aap Ha3AW MaXyXUITH WIMHA
Ty30IITally1a MyalssH Kapaa IIyJaHa, MHXO METOJIXOUW OMY3HII Ba TaXJIWJIN
MabXa3XOMU WIIMM, TaXJIWJIN TaXKUKOTH MaB4YyJau COXaBi ouj Oa machaliau
TaxKUKIIaBaHAa, METOAM TaxJIMId Hazapusau afgaaxo (amgaaxoud coja)
MeOOIIaH/I.

Coxan TaXKHKOTH JIHCCEpTATCHOHK 0a Ma3MyHHU IIMHOCHOMAaM UXTUCOCH
1.1.1. Tabpuxu uiaMy TexHuka (MaTeMaTuKa) MyBOpHUK MeOOIIaI.

Iloliroxu capyammMaBunm TaXKHKOT. ba cudartm moiiroxu capuaiiMaBi
acocaH OCOpPHM OJIMMOHM PUE3N a3 JaBpaxod KaauM TO Myocup Aoup 0Oa

Hasapusin agaaxon Coda Ba pOXXOHU MyaﬁHHKYHHH OH UHTHUXO00 mryaaact.



Iloiiroxu acocum TaxKuKor. Myaccucan JaBjIaTUM  TabJIUMHUU
«Jlonumroxu nasnatuu boxtap 6a Homu Hocupu Xycpasy.

HaBronum miiMuu TaXKMKOT a3 HHX0 MOOpaTaH/;

- MAIOUII Ba MHKUITIO(DHU HA3apusu agaJIxou cojia Jap OCOPU OJTMMOHH
KaJluM, OOpHY aBBaJl OMyXTa I1yJ1aacT;

- TAXKUKU Ha3apusad agaxou cojia 1ap OCOPU OJTMMOHHU (POpCy TOUYUKHU
acpxou MHUEHA;

- pymau OocyphaTH Hazapusad agaaxod coja a3 Tapadu OJIUMOHHU
Aspynion acpxou XVI-XIX;

- TAXKUKHW HA3apUsik aIaIX0u COJa 1Iap 3aMOHM Iy pPaBU;

- OMY3UIIU JACTOBAPJXOU OJIMMOHM TOYMK Jap 3aMOHU UCTUKJIOIUSITU
JaBjaaTé ouj 0a Ha3apusu aJlaIXOU Cojia.

HykTaxou 0a XuMosi NelIHUXO0A1IABAH/IA.

- MHKAIIO()U Ha3apUsiu aJIaAXoH COJIa 1ap 3aMOHXOU KaTUM Ba OMY3HIITH
JOHMUIIIXOW Hazapusid aJaJxou cojia JAap OCOPU OJUMOHU (Popcy TOYUK Aap
acpxOu MHUEHA;

- ocopu onumoHu ABpymnou acpxon XVI-XIX Ba macToBapaxou OHXO
noup 0a Ha3zapusiu a1aXou CoJIa;

- TAXKUKHW Ha3apusik aJlaXou cojia 1ap 3aMOHU 1Ty paBu;

- IaCTOBap/IaX0u OJIMMOHU TOYUK JOUp Oa Ha3apusH aagXxou coaa ap
3aMOHH MYOCHD.

AXaMMHMSITH HA3apUSBM Ba aMaJIUH TAXKMKOT. MaBOu TAXKUKOT, XYJIOCa,
HaTUYya, MEIIHUXOJ Ba HMHTUIIOPOTH MyajUid(] MeTaBOHAJ XaM4yH MaHOau
OMV3UIIIM Jap COXau MaTeMaTuka (Hazapusii afajaxo) JAap MyacCucaxou
TaXCWJIOTH MUEHAU YMYMM Ba KaCOUU OJIMM KUIIIBAP UCTHU(OIa ITaBaH/;

- HaTUYaXOU TaXKUKOTPO XAHTOMU TabJIU(DU MaKYXUIIOTH YaMbOacTh
ouja O6a matematuka aap TOYUKUCTOH Ba OEpyH a3 OH, XaHIOMHU TabJIUMU

(danHN anredbpa Ba Hazapusad agaaxo Ba Kypcxou Maxcyc map MTMY Ba
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MTOK-u kumBap, XycycaH pgap ¢axylITeTH MaTeMaTHKa Ba pUILTaAXOU
TaxacCyCUM MaTeMaTUKKA MeTaBOH UcTtudo1a Oyp/a.

- HATUYau OMY3MII METaBOHAJ Jap IIAKIM MAaKOJaxOu WIMH, WJIMHUIO
METOAM Ba WIMHMIO OMMAaBH, pPHCOJIAXOU XaTM Oapou JTOHUIIYYEHY
MaruCTpaHTOH, YHBOHYYEH Ba JokTopaHToHM PhD 06apoum HaBumrTanu
pHUCOJIaXoM Taxaccyci nctudo/ia masaj;

- MHUYHUH HaTu4yau Kop Oapou omysroponu MTMY Ba ycroaony
omysroponu MTOK-u onuu kumBap MaHnduatoBap xoxaa Oy;

- a3 HaTUYyau TaxXKUKOT, ajbaTTa, Jap HAaBUIINTAHU MOHOrpadusixo Ba
MayMyaxou TaxacCycl MYXaKKMKOHHU COXal MaTeMaTHKa METaBOHAH]l Baceb
ucrudomaa 6apan.

Japayau 3bTHMOTHOKHH HATUYAX0. ACOCU METO/IOJIOTUM JUCCEPTATCUSIPO
MIPUHCUIIA PUE3H, TaXJIWIM HA3apuUsid aaJIxOUu COJla, TAIMAKKYJIW JOHUIIXOU
MAaTEMATHUKH TAIIKWI HAMYJIa, UMKOHUAT MEIUXAJl, K1 JTAJIEIX0N MAaTEMATUKI
BoOacTa 6a TaXKUKU XOCWIKYHUU MayMyHd aJIafXoM COoJla a3 KaTOpH afaJixou
HaTypali Jap paHHM MaTeMaTHKa Oappaci rapaaHa. XaM3aMOH Jap yapaéHu
TAaXKUKOT METOAXOU 'YHOT'YHH XOCWIKYHUHU aJaIX0U COAa a3 KATOPH aJ1aJIXx0n
HaTypaiani Oappacu mygaaH/.

MyToOnKaTu aucceprarcusi 0a MUHOCHOMAN MXTHCOCH WIMH.

Taxkuky WIMHUU JUCCEPTATCUSIM Ma3Kyp KOMMWIaH 0a HIMHOCHOMAau
uxtucocu 1.1.1 Tabpuxu wuiM Ba TexHMKa (MAaTEMAaTHUKA), S'TbHE OMY3HIIL,
MTAXKYXMII, TaXJIMI Ba IIapXH JOHUIIIXOW pUE3i MyBO(UKAT MEKYHA/I.

Caxmu maxcum J10BTa1a0M Aapavyad WIMHA Jap TaxKUKoT. Hatuyaxou
TaXKUKOT Jap IIAKIM T'Yy30pHII Jap CeMHHaApy Yajlacaxou kKadenpau anredbpa
Ba reomerpusu Jonummroxu nasnatuu boxtap 6a Homum Hocupu XycpaB Ba
Jap  ceMMHapu — WIMHMH  VIHCTUTYTH  WIMH-TaXKUKOTUU  WJIMXOU
TAOUMETIIMHOCH, PUE3N Ba TABPUXM WIMY TE€XHUKaW Ha3au JlOHMIITOX, aap
KOH(EePEeHCUAX0oN YYyMXYpPHUSIBUIO OafHAIMUIAIN Jap HOHUIITOXXoW boxrap,

Xyvyana, Kyno6, [yman6e Ba map maxpu Kazon (depeparcusiu Poccus)
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O6appaci rapaugaasa. baxiie a3 HaTUYaXoW MaXyXUIIOT UHYYHUH MyXOKHMa
rapaugaaHs.

TacBu6 Ba aMaauco3uN HATHYAXOH JUccepTaTcusi. MyHIapuyam acocuu
pUcoJia J1ap IaKiId MaKoJaXou WIMH Jap MayalUlaXou 3bTupodrapaumau
KOA-u wnaznu Ilpesunentn Yymxypuu Toyukucron, KOA-u Bazopartu
Maopud Ba unmu OGP Ba HUYHUH Aap AUTap MayalJlaBy MayMyaxou WIMH Aap
maxpxou Jyman6e, Xyyaua, Kymno6, boxtap Ba Kazon (®PP) 06a Hamp
pacuaaacr.

Huccepratcusi nap kadeapau ajnreOpa Ba reoMmerpusiu JoHUIIToxu
nasiatuu boxtap 6a Homu Hocupu Xycpas Ba gap yanacau Bacern THCTUTYTH
WIMA-TAaXKUKOTUM HWIMXOM TaOMUETIIMHOCKH, PHUE3NA Ba TabpPUXU HIMY
TeXHUKau Ha3au JloHumrox 6appaci Ba 6a XUMOSIM KyIIOJ TABCUSI TapAuaacr.

Nurumopot a3 pyn mas3yu aucceprarcusi. A3 22 UHTHUIIOPOTH YMYMUU
Mmyautud oug 6a HaTUYAXOU TAXKUKOT 6 MaKoJiad WJIMUU Jap Mayalllaxou
Takpu3maBaHgan Kowmmuccusan omuu artrectaTrcMoHuM Hasau IlpeswmeHTH
Yymxypuu ToyukuctoH, 1 mactypu tabiumi, 1 €pun metoan Ba OOKUMOHIA
Jap Aurap Hampusxo 6a 4dom pacuja, MaBOIU KOH(MEPEHCUSIXOU WIMHUPO
TAIIKWI 10daaH/I.

CoxTtop Ba Xxaymu jaucceprarcusi. TaXKUKOTH JUCCEPTATCHOHH a3
baxmxou «Mykanauma», « TaBcudu ymymuu kop», 3 600, 7 naparpad, 6axim
«Xynocaxo», «Hatuyaxou acocuu WiIMHH quccepTaTcus» Ba « TaBcusixo ous 6a
nctudoian aMaauu HaTu4axo», «DexpucTu pyixatu agadueét Ba TabaudoTu
ncrudopganryga» noopar acr.

Xaymu ymymun aucceprarcus a3z 193 caxudam MaTHM KOMITIOTEpUHU 0O
épun mpotceccopu MaTHuu Microsoft Word xapduunuinyma nbopat Oyaa,
daporupu 7 pacmy 17 yagsan Ba pyiixatu agadbuétu udopat a3 159 Homryit

MeOoI1a.
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BOBU 1. HABAPUAU AJAAXOUN COJA JTAP OCOPU OJIMMOHU
TOYUKY ®OPC
1.1. ITaiinoum Ba pymiau HA3apusiv aaaaxo (aaaaxom coaa)

PakamMxo, un TaBpe TabpUXJIOHOH UTTWIOB Meauxanid, 3uéaa a3z 30 000
COJI melll, BaKTe KM OJaMOH allé¢ Ba XaMBOHOTPO XUCOO MeKapAaH[, Haijgo
mymaadg. BakTe kxu oHXO 3apypaTH XMcoO KapaaHHM OH YH3EpO, KU IITHUKOP
Kapmaanja € rupudTa OymaHI, XUC MeKapAaHaI, MapAOHY 3aHOHU UOTUIOW Aap
JIEBOPX0 OapoM HUIIIOH JOJIaHU IIyMOopa XaWBOHOTPO paHr MekapmaHa. bo
MYpPYpPH 3aMOH OJJaMOH Jap I'YPyXXoH KaJIOH, KaOuiaaxo MyTTaxuj ITyaaH/I Ba
Xap KaJOMH OHXO Tap3U XUCOOKYHHUPO MHKHUIIIO(D MeTOdaH .

AMMO ajoMaTXOM pakKaMxXo Xelle AepTap MNaijo MmIyJaHa: OHXOPO
myMmepxo, kKaBme, ku 3000-2000 con mem a3 muiod gap baliHaHHaxpailH
(Mpoku xo3upa) 3uHaaru MekapJaHa, UXTUPOb HAMyTaaH/I.

A3 uH py, HHKUIIO(PU paKaMXOpo SIK Kac € K XaJK He, OaJIKu SKYaH]I
XaJK UXTUPOD KapmaaHa. ap 3ep Mo MeOMHEM, KU paKamMxXo Jap KaauM 4i
ryHa IMai10 mygaaH1 Ba 000yIuéH, puMHUEH, XUHAYXO Ba apadXx0 — XaIKXoe, K1
0a Tap3u uctudomgan pakaMxou UMpy3a OemTap TabCUP paCOHUAAAH], KaJIOM
Tap3u XUCOOKyHUpo uctudoaa Medypaan.

A3 nmax3ae, Ku ogaMOH 0a Xa€Tu MyKUMH IIypyb KapJaHI, sSbHE aap
3aMHUH 0apou KUIITY KOp Kapop TupudTaHg Ba XaiBOHOTPO XOHATH KapaaH/I,
0a 0JIaMOH JIO3UM OMaJ, KM POXXOU XMCOOpO Mmaimao kyHaHa. MH a3 oH cabab
py# 101, KM OHXO 001 IIyMOpau XaiBOHOTHU XyAPO Ha30paT KyHaH[. XaMUuH
TaBp, OHXO XyaApo 0a 00BEKTXO alloKaMaH/I KapJaaHa. MacajaH, Xap sK XailBOH
SIK CaHT ap3uin gomT. Bakre kxu yopBopo 0a yaporox MebapoBapaaHj, Oa
XajTa caHTu 6a Xap 4opBO MyBopHUKpo Mery3omraHa. Jlap oxupu py3, BaKTe
KU XaWBOHXO 0a XOHa MeraiTaHj, CaHTXOU Jap XajaTadbyaapo HymypaaH
kudos Oya, To oudaxmMaHa, KU xamau 4OpBO Aap OH 4O XacTaHn € Oab3e a3
OHXO0 T'yM Inyaaana. OHX0 UHIYHUH HUIIIOHAX0epo HCTU(doma MeOypaaH, Ku

Jap MIOXaxOW JapaxT € YCTYXOHXOM XAaWBOHOT HMIIOH Jo4a mypaaHa. Sk
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3apba 6a sk 00BEKT, Ay 3apOa - 1y 0OBEKT Ba Faiipa MyBopuKaT Mekapa. Mu
yCYyJIX0 Oapou MUKJIOpPU KaM XyO Oyaana. Bame Bakre ku, mymopau OUCEp
YU3X0PO XUCOO KapAaaH J03UM oMaj, Kop 603 XxaM MypakkabTap mrya. ke a3
POXXOH OCOH KapAaHHU XUCO0, SbHE MUKIOPHU KaJIOH HH I'ypyX0aHIUN 00 BEKTXO
nap xap nax Boxua oya. MIH a3z on cabad pyit Meauxaa, KM MO J1ap JACTXOSMOH
Jax, aHTYIIT JTOPEM.

Tavpuxu pakamxou booyn. Bakre ku gexaxo 0a Imaxpxo Ba maxpxo 0a
UMIEpUsIXo Tadaun éprang, caBaon O0aiHM Xankxo ad3oum EpT Ba cadTXoU
TakukTap 3apyp myaasna. MH xonat map ske a3 TaMagayHaxou 0y3ypru booyir,
Ky conu 1792 mem a3 munod umiiepus OyHén kapaaacrt, pyu goxa. Comu 539
MWJIOJM, Aap Xyayau DpoH Ba Mpok Oapou Ha3zopaT KapJaHU aHI03XO Ba
TUYopaT OaliHM MHUHTAKaXou cajiTaHaT, xaiakxou boOyn cucremaun
XUCOOKYHUPO TakMu jgoaaHa. OHXO KUMATXopo 00 pamM3X0 HaBHUILITAHJ Ba
MHXO BobOacra 0a wmaOmaru cabTmiyna MaBKEbXOU T[YHOTLYHPO HILIFOJ
MEKap/IaH/l, XaMOH TaBpe KM MO HMMpy3 MeKyHeM. Oxup, Bakre ku mo 14
MeHaBuceM, oH 0a 41 Oapobap Hect, rapuanae ku Mo 1 Ba 4-po ucrudona
Mebapem. TH Hamyau XucoO 6a MHCOHX0 XUCOOKYHUPO OCOH Kap/1, 3epo bapou
HaBUINTAHU aJaJIXOU XeJie KaJOH 3apypaTH MXTHUPOb KapJaHU paM3XOHW HaB
HaOya. Pakamxou boOyni 00 uctudoma a3 XxaTTH MeX, sSbHE Kay HaBUIITA
MellyaaH1, KU acoo0u KyHyjope Oy, KU Jap T HaKIl KapJaHPO UMKOH
Menona. buéen sk mucosapo auaa 6apoem:

Tl ¥ u Hy 1 Y u Qy 41 Q(y 51
¥ 2 {fy 12 «yy 22 &y 32 (er 4z &y 52
iy = Mz 25 33 4 o &M ss
e @ia P20 € 3¢ P 0 P se
W P 2 €F 2 W ««Fss
We Wi AP €F ¢ CPWae &
¥ Wy € €F v Fao &«F
Be Wis 2 €«F =z GF e F
Fo Wi P FH» CHo s
{10 « 20 ¥ 30 Q 40 Q( 50

Pacmu 1. Pakamxou boOynit Ba MyBoUKATH OHXO 0a paKaMXxou XUHIYU
apa0.
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MucpuéHu KaauM HH3 paKamxopo wuctudona meOypmana, 0a uH
nanvupycu pu€3uu PaitHa, ku 02 HOMU MUCPIIMHOCU aHTJIUC, KU cou 1858 map

maxpu Jlykcopu Mucp 0a gact oBapaact, maxoaaT MEAUxa/l.

1 10 100 1000 10000 1600000 10000000

Pacmu 2. HaBuitu agaaxou MUCPU KaavM.

Hap nanupyc 84 mMacbajgam MaTeMaTUKW OO XaJJIM OHXO MaBYy] acT.
Tubku sSK Xy4dyaTH TabpWXi, MUCPUEH CHCTeMan pakKamxopo wuctudoga
MeOypaaH/, KU Iap OH pakKaM a3 pyu 4aMbH ap3UIIXOU PaKaMX0 MyalsiH Kapaa
Memrya. Mepornmudu anoxuaa 6apou HUIIOH fogaHu 6ab3e pakamxo (1, 10, 100
Ba Falipa) maigo IIya. XaHTOMH HABHUINTAHU aaaj WH HEPOTTH(PXO XaMOH
KaJlap HaBUIIITA MEIIYJaHd, KU Jap OH aJlagyd BOXUAXOU Japadari MyBO(pUK
MaBYy]1 OyJaH/I.

Tavpuxu pakamxou pumi. dap xomne ku 600yaIueéH pam3xopo uctudoaa
MeOypaaHa, puMuéH Xapdxopo Oapou udoaa kapaaHu pakamxo uctudoaa
MeOypaana. Ouxo xapdu «I»-po 6apou a3 1 To 3 xucod mexkapaang Ba 6aba
MUKJIOPUXOPO 0a maHy, sK, MaHy, JAax, cal Ba Xa30p I'ypyxOaHIM MeKapaaH/I.

Macanan, 60 ome3uiu xapdxo, KUMaTH aaaaxopo YyHUH MEHABUCEM.

Haswuiut Anmang
1
5
10

50

100
1000

Yamsamu 1.

Z[O[EH[<=

XaTTo UMPY3X0, paKaMXOU pUMH Aap Xa€TH MO MaBYydaH[, KU 000Xou
KuTO0X0 € acpxopo udoma mexyHaua. ap pakamMxon puMi, TapTuou xaphxo
Oapou TapkuOu pakamxo MyxuMm Oya. Arap Mo xapdu «I»-po memr a3z «X»

ry3opem, Mo «IX»-po merupeM Ba pakaMu HyXpO MEHaBHCEM. AMMO, arap Mo
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«I» -po mac a3z «X» ryzopem, Mo «XI»-po XOCHJI MEKYHEM Ba paKaMM €3/1axXpo
0a gact MmeopeM. Pakamxou pumin 6apou XucoO KapjaH xyo OygaHj, aMMoO Ha
O6apou xuco6xo. A3 UH Py, OHXOPO paKaMXOHW XUHIY apa0du uBa3 KapAaaHI.

Taiioouwu pakamxou Xumoy apadbu. PakaMxon XUHAY apabW IaKIu
HABUIITAECT, KU MO UMPY3 UcTu(doaa mebapem. OHpo XUHAYX0 oapumaaHy Ba
a3 YoHUOM apabXo Jap TAMOMHU YaXOHU FapO# MaxH mygaana. A3 uH py, OHPO
XUHJy apa0ii MEHOMaH[. XUH]IyX0 HU30MEpO Taxus KapJlaaHa, KU Jap OH Xap
K aaaj] pam3 Oy Ba Oapou Xap SK TYpyxH alllé HaBUIIITAHU aJIOMATH aJloXuja

JI03UM HaOy [, MUCIIM MUCPHUEH.
1 2 3 4 5 67 8 9 0

Pacwmu 3.

Mucnu 600ynuéH, pakamxo BoOacta 0a ap3UIIAllOH MaBKEbXOU
TYHOTYHPO MIIFOJI MeKapaaHI. SAke a3 myxumTapuH puésugonn Ocuén Muéna
An-Xopasmii (TakpuOan conxou 780-850) ymp 0a cap 6ypaaact. An-Xopa3mi
YaHj acapu XUHAyupo O0a apabi Tapyyma KapJ Ba OHXO 0a BocuTau 4aHyoOu
Hcnanus, k1 3epy XyKMPOHUU MYCYJIMOHOH OyJ, 6a ABpyno omanaH. Ske a3
OHX0€, KM MH CHUCTeMau KHMAaTXOpo Oa 4yaxOoHU HacpoHH Bopuia Kapa, Ilom
Cunsectpu II 6ya, ku ocopu pUE3UTOHXOU UCIOMUPO MEOMYXT. A3 OH BaKT
MHYOHMO pakKaMxou apabi Ba XUHAYH ABpPymnopo 3a0T KapaaHd Ba 0a ycynau
HaBHINITAHU pPaKaMxo KapuO gap TaMOMHU YaxoH Tadaui édranm [67, c. 129].

Faitp a3 uH, acapu 6a Homu «Apudpmerrka» ouj 6a paKaMxou XUHIUU
An -Xopa3mupo MateMaTuku utonueésit Jleonapmo INuzancku (PudboHadwm)
0a JOTWHYI TapyyMma Kap/, Ku gap ABpyno MabiyM rapaua. Matau @uboHaun
nap ABpyno HAKIIM XaJIKyHaHaa 003ud, KU cUCTeMan cabTH pakKaMXou apabi
Ba XuHAX 1ap FapO Mabaym ramr.

Hap 3aMoHU MyocHUp XHCOOxou oad 0a amagxo 00 HOMHM apudmeTruka
MabIyM Oyaa, KaauMman apudMeTHKa a3 KaluMau IoHOHUHU arithmos rupudra

1Iy1a, MabHOSII «pakam» meOoiaa. MetaBoH Ty(pT, Ku apudmeTuka WiMu
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azaaxo Ba amanxo 00 onxoct. Apudmeruka gap kumBapxou Illapku Kamgum:
Mucp, bo6yn, baitnannaxpaitn (Mpoku xo3upa), UuH Ba XMHIYCTOH 0a By4y/
OoMaJaacT, K TOHUIIIXOW MaTeMaTUKUHU YamMblrygapo onuMonu FOHonu Kaaum
Taxys Ba upoma gogaana. Mcrmnoxu kaauMau agaaxoud HaTypainid 00pu HaXycT
nap acpu VI map xutobu monummmManau pymia boacu 60 Homu «lap Gopan
MyKaJuma 0a apudmeTura», Ku OCOpU PUESNIOHXOM Ty3aliTapo 6a JOTUHA
Tapyyma Kapaa Oyna, uctudoaa mygaact. Agaaxou HATypallll XaM4yH acocu
TaMOMH WJIMHM MaTeMaTHKa Xu3MaT MekyHaHa. Falip a3z uH, Mmaymyn ajgaaxou
HaTypalliii 0a 4op KUCM 4ydo IIyda, MyBopuKaH agaaxou 4y(pTy TOK, coja Ba
TAaPKUOUPO TAIIKWII METUXAH/I.

Hazapusu amagxoum coma OGapon xama KUCMAaTXOW WMIIMHA MaTeMaTHKa
axaMusTH OyHEAN nopaj1. OHXO COXTOPH ArOHATUU Ha3apusIu aaaaxo oyaa, 6a
MOHAH/IM «3apOu aToMXo» mebomana. MH 6a Teopeman acocuu apupMeTHKa
BoOacTa acT, SbHE XapryHa ajgaad OyTYHpO, KM a3 sIK KaJIOH acT, 6a XOCHIU
3apbu agaaxou cojaa 00 Tap3u SroHa Yydo0 KapJaaH MyMKHH acT. Macajas, 6 =
2 x 3, ’bHE MH XOCUIIH 3apbu 1y agaau coga act; 20 =2 x 2 x 5. A3 uH py, akcap
Mpo0OIeMaxou aJIaaXou OyTyHpo 0a mpooaeMaxou aiaaxou cojia TadauiI J01aH
MYMKHUH aCT — XaMOH TaBpe, KU 0ab3e Machalaxou XHUMUSIBUPO Oapow xail
HamMyaaH OO0 TapkuOM AaTOMHUU DJJIEMEHTXOM KHUMHUEBUM Jap CHUCTeMa
UIITUPOKIOIITA, XaJI KapJaH MYMKHUH acT.

Ananu coma MH agaaxon OYTYHeCT, KM a3 sK KaJoH Oyaa, TaHxo Oa sk Ba
0a Xymall TakKCMM MellaBajJ. XaMuH TaBp, 6 agagyd coja HECT, 3epOo OH
METaBOHA/l, XaM4YyH XOCWJIM 3apbu 2 x 3 Oomrag Ba 5 agaau coaa acT, 3€po
SSTOHA POXM YYJOKYHHM OH XaM4yH XOCWJIM 3apbu ay amag 1 x 5 € 5 x 1
Meboraa. Arap sSK4YaHA TaHra MaByya Oollag Ba XaMad OHXOPO Jap
POCTKYHYa YOWTHp Kapja HaTaBOHEM, Iac IIyMOpaud TaHraxo aJagd cojia
MeboIaa. Maymyu agaaxou coja Oecoxup MeOoIman, a3 XaMruH cabab, akcapu
MaTEeMaTUKOHHU MAIIIXypH OJIaM KYIIUII KapAaH/I Ba TO XOJI MEKYIIIaH/I, KU CHPU

aJlaXoM COaapOo KYIIOSHI.
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A3 TappuxXu MaTeMaTHKa MabJIyM Merapjaad, KM WHCOHUIT Oa OMY3HIIN
aJaXoM CoJia a3 3aMOHXO0H KaJIMM MaIIIFyJI IIyJaacT. AMaliaH gap MaHOabxou
KaJUuM OJIMMOH a3 MH OOBEKTH MaTEeMAaTUKH MaBIyMOT JIOIITAaH[, Baje
JAaCTOBAPIXOU OHXO TO JaBPH MO HapacuaaacT. ABBAJIMH JaJICIXOU aHUK, a3
cabtxou [Tamupycu Mucp, 3uéna a3z 3500 co merr 6a 1acT oMagaaHI.

Hap IManmupycn Paitnn, nap acpu Il memr a3 mumimon, yagsalie XacT, Kd
2
KaCPXOH HAMYJIU — — PO 0a BocuTan CyMMau KacpXoH cypaTalioH bapodapu siK

Ba MaxpayalioH TyHOTyH wudoaa Mekapd. YymToKyHUH Kacpxoe, Ku
MaxpayalloH TaKCUMKYHaHIaW yMyMH JOpaHI, a3
HH IIaxX0oJaT MeAuxal, KM MUCPUEH aKaidaH (papku
O0aliHu aJ1agXx0u COJla Ba TAPKUOUPO MEAOHUCTAH/I.
FOHOHMXOM KaauM sIKe a3 aBBAJMHXO IIyjaa O0a

OMY3HIIN afaJx0ou coja MAIIFyd rapaugaaHa. As

yymia, MaTeMaTUKU KaguMu OHOHH EBkiua
Eamxmia (Coaxon 325-265 newr a3 ue101)
(conmxou 325-265 mem a3 MeIoOA) MaBYYIUSITU
MayMyH OCOXUpPHU aaiXou cogapo ucoot kapna [35, c.
89].
A3 paBpam KaauM akcap OJIMMOHHM COXau
MaTeMaTnka ©Oa wMackajgam €Edranu (popMynan
YMYMUU aJajxou coja, Oapow xaMan KUMaTXOH

allagu HaTypalud n, MamFyil Oyaana. SxkdaHn

MHCOJIXO MEOPEM.
a) «Fanbepu Bpamocgen» éa maxmuu on. Tap3u oauu COXTaHU YaBATU
alaxou coja Ba yCylMn KaguMTapuH aap FOHoH 6a oavMu mMaTeMaTHK Ba
actpoHoM DpatocdeH (conxou 276-193 To Menom), Ku aap maxpu KaguMau
Kpenaku 3uHgars Mekap,1, Bodactari JOIIT.
Vcyne, ku DpatocdeH NemHux01 Kap, YyHUH acT: «(pap3 MeKyHeM, Ku
COXTaHM YaJBallM aJaaXou cojga To Oa amaau 50 Tamab kapaa ImaBaj.

[Maitgapmaun agaaxou Hatypaiuu a3 1 To 50-po HaBuilTa MebapoeM Ba a3
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0ailHu OHXO adaJIXOu COoJapo 0O Tap3u 3€pUH YYCTydy MeKyHeM (map Oosion

aJlaJIxou TapKuOM xaT 3aja memasan)» [71, c. 14]:

2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29 30
31 32 33 34 35 36 37 38 39 40
41 42 43 44 45 46 47 48 49 50

Yamsamu 2.

ABBanuH afaau a3 1 xaJoHW UH KaTop, agaau 2 acT. MIH amag Taaxo 0a
1 Ba O6a Xyaai TakCUM MelllaBa/l, nac Bail coja acr.

Hap yaasaj 0a Faiip a3 Xyau 2 xamau ajiajaxou 6a 2 kapatuoyaapo (4yH
aJlaJIxon TapKuOW) XaT Me3aHeM. babau 2 aBBajuH ajlaid XaTHaA3a/1a, agaau 3
act. Bait 6a 2 TakcuM HamemiaBaja (Iap acKM XOJ OHPO OOsI XaT 3aHEM).
bunobap uH, agaau 3 TaHxo 6a 1 Ba 6a Xygam TaKCUM MeIlaBaj, a3 uH cabab
Ball XxaM ajgaau coaa act. Jap yagBanu amaaxo 6a failp a3 xyau 3 xamau
amangxou 0a 3 xkapaTUpo xXaT Me3aHeM. ABBaJIMH ajajiy Iac a3 3 MeoMaJaaruu
XaTHa3aja, agaau 5 act. Baii 0a 2 Ba 3 TakcuM HamemaBa (1ap akCu X0 OHPO
005 xaT Me3aaeM). bunobap uH, 5 Tanxo 6a 1 Ba 6a Xygain TaKCUM MelIaBasl,
a3 UH cabalb Bail XxaM ajaaM coja acT Ba xoka3o. /lap muconu Mo 0abau xaT

3aJaHM aMaJli YOopyM GaKaT aJaJIxou coJla MEMOHAI.

2 3 5 7
11 13 17 19
23 29
31 37
41 43 47
Yaasanm 3.

WNH Hamynu 4yJIOKyHUU aJlaIXOU coja a3 KaTOpH afajIxou HaTypaid 6a
omumu FOnoum kamum Opatochen Kupenckuit (acpxou III-II To memon)
TaaJUTYK JOpaJ Ba XaHy3 a3 3aMOHM Xa€T OyaaHu y oHpo «Fanbepu Dpatochen»
MEHOMUJAH. DpaTocPeH map 3aMOHHU Xyd agaaxopo 00 MyMm 0Oa TaxTaya
HaBHINTa, aJgaxou TapKHOMpo 00 cy3aHaK CypoX Kapjaa acT, Jap HaTh4ya
Cypoxuxo Xocui mygana. Taxtaua fanmbeppo 0a €1 Meopad, YyHKH Jap Bai

XaMau aJagxou TapkubO| BaKTU Faynbep kapaaH maprodra memaBal, ¢akat
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aJlaJIxXOu cojia MEMOHAJI. DpaTtoceH YyaaBalu agaaxou cojgapo (akat 6apou
anaaxou a3 1 to 100-po oBapaaact. /lap 3aMoHM MyocHUp J1ap 4aJaBau agaaxou
cona 3uéna az 100 000 000 agax maByyn act [15, 30].

«Fanbepu Ipatochen» a3 BAKTH NaiJOUIIAII JaP XaMau KUTOOX0U JOUP
0a apudmMeTMka XaMyyH HaMyaud aMaiauud €EPTaHd aJaaxou coda auaa
O6apomajna memrya. IpatocdeH gap coiau 276-u meur a3 COIIIYMOPHH MO Jap
maxpu Kupenaun Adpuka taBamtyn mymaact. Maitnu y 6a a3XyaKyHUU WM
nap conu 260-u To Menon ypo 6a AdwuHa oBapa Ba gap oH 4o 60 EBkmma
(acpxou IV-III to Menona), Amomnonu (comxou 260-170 To Menoa) Kopy
davonuaT Hamyma, 6a Apxumen (comxoum 287-212 To Menom) MyHOCHMOATH
nycti powt [133, c. 5]. Bait 6a ¢ancada, marematuka, reorpadusi, MOUpH
MalIIIFyJ Oyaa, MIMXOU aHTUKUPO MeoMYyXT. J[JCTOH Ba XaMKOpoHalll OuHoOap
cababu myBadhakuaTXou 0a 1acT oBapAaall ypo «IEeHTATIOCH-Bap3UIITapH 5
xapba MeHoOMHAaHd, KU MyBadhaKusITxou Oy3yprpo aap Coxaxou r'yHOT'YH 0a
JIACT OBap/ia, Bajle STOHTOU OHXO «0a KyJuiaxou 6anana» HaOymnaact. MyMKuH
act, OMHOOap XaMMH, ypo 0a MaKoMH «OeTa» (pakaMmu ay) Hom MeOypmana. MH
JaKa® UHYYHUH 0O OH IIapX J0Ja MellaBa/l, Ku BaKTe ypo Hazaukuu S0 - cona
Oynanai 6a Kaimbau [1tomomeit (acpu Il enn a3 menon) 6a cudatu Mmypadbobusiu
BOPHUCH TaXT JabBaT HAMYJIAH/I, XaMUyH OJJaMU JIYIOM a3 pyu Xucoo 6a Bazudau
KUTOO0pU KUTOOXOHAM Oy3ypru AJleKCaHaApHus KaOysr HaMmyaaHa. DpaTtocdeH
JIap OXUPpH XaeTalr HOOMHO myaa, 60 Mapru «huitocohxo» (XyAKyIi) a3 IyHE
ry3amT. A3 pyu MabJIyMOTH JIUTap ¥ a3 rypycTHaru aap coixou 194 € uH, ku
196 To menona BacoT kapaaacT. Mepocu unmuu DpatocheH 00K HaMOHIaacT.
Hap 6opau gacToBapaxoW WIMUM § a3 KUTOOXOM HUcOATaH OabaTap BOKHUD
myaaanng [133, c. 6].

ABBanmuH MabIymMoT ompa 0Oa «Fambepu Opartochen» map KuUTOOU
Huxomax I'epasckuit (acpu I memr a3z menon) «Mykagauma 6a apudmeTrukar,
Ku uMKOHMATH ucTudomanm «Fambepu Opatochen»-po map mMmalgaprnanu
aIaJxou TOK Ba Tabpudu XaMau agaJxoH coja 0a Faip a3 2 HUIIOH MeIuXas,

BoMexypaHa. A3 oH ku Hukomax amaaxou comapo 00 maigapriaud agaaxou
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TOK MyailsiH kapaa Oya Ba UH OOUCH Cap3aHUIINA MYappUXOH Tapauil, MabIyM
maBaj, ku OpatocheH pakat 60 a1aaxou HATypaId aMall MeKap/I.

Kaoamxou acoct oap maxmun oooanu ycyau «Fanbepu Spamocghen». lap
acpxoum MHUEHA XAaHTOMM MyalsH KapAaHW ajanxou coma a3 «Fambepu
Opatochen» Ba TaFiUPOTH OH UCTU(OA MEHAMYIAH: «ABBAJIUH KaJaMXOH
Takmuiiu ycynu «Fanbepu Iparochen»-po maTeMaTUKU UTONMMEBUM acpu XI
JIeonapmo INusancku (conxou 1170-1250) ryzowr. ¥ nap kurobu xya «Kutobu
abbaxw», k1 conu 1202 Hamp myaaact, gap ¢ocunau a3 11 to 97, awpHe 21
aJagu cogapo MyaisiH HaMyJa, HUIIOH J0JAaacT, KU aMalMETH XaT 3aJaHu
pakamxo 0osi1 a3 KUCMU OYTYHM aJaju peliau KaJoOHTapuH 3uéa Habommam
[133,c.7].

XamuH Tapuk, nap acpu XIII tarituporu 3epunu «Fandbepu Ipatochen»
0a By4y/J1 oMan;

a) Jap maMpgapnaud agaaxoud Hatypanuu 2, 3, 4. 5, 6, ..., n amgaau
aBBaJIMHE, KU XaT 3aja HalllyJaacT, aJjaau cojaa Mmeodoman; 2, 3, -+, pr

0) XaHTOMHU XaT3aHM aJaJIXOU KapaTh TO vn 6a xuco6 rupudTa MelaBa.
Apanxou xaT3ajJaHalryaa aaaaXxou cojaa MeOOoIIaH I,

«Fanbepu Dpartochen» xamella TUKATH MATEMATUKOHpPO 00 Xya yaibd
MeKap/, 3XTUMOJIaH cababalll Ha TaHXO HOAUP OymaHu Tap3u €hTaHM agaaxou
cojia, OalIky MyausiH KapJiaHU afaaxou coja aap ¢gocuinau a3z 1 To n medoiasn,

m(n) = Z 1,
p<n
KU Jap UH YO p —aJaJyd CoJla, Tap3u MyalsiH KapJaHM TaKCUMKYHaHIaXOu
cogapo MabHUIO MEKYHA/I.
1.2. Hakmm oiuMonu Toyuky ¢opc aap kamdu Ha3apusu aaajaixXoM cojaa

MabyMm act, KU Jap acpxou MUEHA OJTUMOH JIap aKcap COXaxXOUu UIMXOH
Tabui, TaKUK Ba pué3n 6a JacTOBAPAXOM 3UEN HOWJI ralliTaaH/l Ba Machalaxou
3UEAN COXau MaTeMaTHKa BoOacTta 0a OMy3HUIIM XapaKaTh YUCMXOU OCMOHH
OymaH. A3 MH Py, aCTpOHOMHMS JIap 3aMOHU KaIMM Ba aCpXOW MUEHA HHKUTIIO ]

ébra, 60 maremaTmka 3WY ajoKaMaHa act. bapom xamu mnpobOieMaxou
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ACTPOHOMH 0a OJIMMOH MMCOJIXOU XUcoO0Oapopy JIo3UuM Oy, KM HaTUUYaXOHu
TypyCTTAapuHPO Taigo HamosHA. bapobapu wmuHkumodu wuiaM Tagabor Oa
TyPYCTUU XUCOOXO0 3UEM IIyJ Ba MH TaOMUCT, KU 00 MHKUIIODU (ammapaTh)
MaTEeMaTUKI aMallii rapau]. XaMuH TapuK, Jap acpXoW MHUEHA OMY3UIIH
ACTPOHOMMS OMHJIM MYXMMMH IICIIPABUU COXaW MaTeMaTuka Oa xucoo
MepaBal/l.

Xycycustu apudMeTukii Ba xucoObapopue, KU a3 KaguM 0Oa
matematukau Illapk xoc Oyn, 0a TamakKyiau TEXHUKAW UYPOHM aMaixo 0o
ananaxo, Ku 00 Mypypu 3aMOH 3MEI Mellya, mycounar kapia. Cucremaxou
TYHOTYHM paKaMi, acocaH aaxy uctudopa memymaHa. ke a3z xoméouxou
Oapyactam WIMH, KU Max3 00 apudmeTvka ajloKamaHi acT - a3 Tapadu
OMMMOHN XWHAYCTOH ©Oa By4YyJd OBapAaHM CHUCTEMaW IIyMOpPAaXoW JaxX
(mecsiTuuHas MO3ULMOHHAs cucteMa) Oya. OH takpuban 500 makia rupudr.
Jlax3an XajdkyHaHja Jap UH MXTUpou cudp Oyda. AManxoun apudMETHKH,
MaxcycaH 3ap0 Ba TaKCUM, XeJjie cojia Kap/a myaaHa. bo tadcupu reomerpun
MHKJIOPX0€, KM Jap OH XYKMPOH OymaH[, XaJUIM Machallaxou MypakkaOTap,
KOp Kapaga OapomaJaHu YCYyIXOM MYBOHMKH XaUId  MYOJHIAXO,
MypaTTabco3nu MadxXymMxoW ajajaud UppaTCUOHAIXA Ba agaau MaHbum Oa
MaTeMaTUKau FOHOHM KaJuM OeroHa UMKOHIIA3UP Tapu/l.

Xunay Xwutoi, mHuyHuH FOnonm Kamum, mem a3 xama, OJIUMOHU
Mamiakatxou Illapkm Hazngnk Ba Muéna, ku 6a xaitatu Xuimodatu Apad
JIOXWJI Iy TaH]T, BOPUCOHU MEPOCH UIIMI OyaaHa. AcocaH nap naBomu acpu VII
KaOmraxou apab, ku 1ap HUMYyasupau ApaOUCTOH 3UHATH TOIITaH/, XaIKX0H!
XaMcosipo 3a0T kapaaHna. lepe Harysaita XyKMPOHUU OHXO a3 JOMaHaXou
Xumonioit To Humyaszupau Ilupeneit, a3 yanyou Oaxpu MuéHazaMUH TO
o6ucoonxon Ilacukacnin (3akacnuii) MacoxaTxou Bacebpo (apo TUPHUPT.
HcTtunoxxo nap 3epu Oaifpaky 1MHU HAB - UCJIOM 0a aMas MeoMaaaHa. 3a00HU
YH IUH - apa0i xaM 3a00HM JaBlIaTH Ba XaM 3a00HU aCOCUM WIIMM rapaui. dap
acpxon VII-XV MagaHMsST Ba WIMH KUIIBApXOW HUCIOMH UHKUIIOP édra,

puBoyY Kapa. Yu taBpe akagemuk b. Fadypos kalin MenamosiHa: « OMTUMOHU UH
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JIaBpa gap Xap Sk coxan My ¢haH HUXOST 3uéaana Ba OuHoOap uH Mo ¢dakat
00 3uKpU HOMHU OapyacTraTapuHU OHXO HKTHU(O MeHamoem» [11, c. 434].
JlacToBapaxopo Ha TaHXO apabxo, Oalkym HAMOSHOATOHHM KHUIIBAapXO€, KU
apabxo 3a0T kapja OygaH, el a3 Xxama, kumsapxou Ocuén Mapkasi HU3 6a
nact oBapaana. Caxmu onuMmonu Ocuén Mapkas3n xele KaJloH Ba jgap 0ab3e
cOoXaxo XaJIKyHaHAa OyI.

Hap xunodartu apad, MHYyHUH Jap OUCEP AaBIaTXOU MYCYJIMOH, KU Aap
HaTUYaH Xy4yMH TYPKXO Ba MYFYJIX0 YOU OHpO rupudTa OyaaH 1, MHIYHUH Jap
Oucép maBiIaTXOM MYCYJIMOHH, KM aKcap BaKT SKAUTappo MBa3 MeKapIaH]I,
Machajaaxou 00€pi, COXTMOH, KOPBOHXO Ba CaBAOU OaXpH aXaMMUSITU XaETaH
KajJOH JOIITaHA. XaUId OHXO HMHKHMIIO(PH acTPOHOMHS Ba MaTeMaTHKapoO
Ttanad mekapa. Hloxonn 6omyBaddhakusaT pacaaxoHaxo TAIIKW KapJaaH, KU
0a Mapkasxou HMHKHIIOMU WIMXOM MaKUK Tadoaun épranm. OHXO acapxou
OJTMMOHU XMHIYCTOH Ba XycycaH FOnonu Kamumpo mMeomyxrtani, 6a apadu
Tapyyma MeKapjaaHjJ Ba mapx, megodania. ap Oapobapu uH, mempaBuxou
Hazappacu MwuHOapma, Iem a3 xama, Jaap apudmeruka, anrebpa Ba
TPUTOHOMETpPHs Oa J1acT oBapaa myaaH. Jap uH kop OUCEp OJIMMOH UIITUPOK
kapaaua. dap 6opau pabonusatu 6ab3e a3 HAMOEHTAPHUH OJUMOHU UH J1aBpa
MyXTacap MabJIyMOT IEITHUXO0] MEHAMOEM.

Acapxon Myxamman an-Xopasmi (787—850) OGapou wuHKHUIIODH
MHHOABIa MaTeMaThKa aXaMMUATH KaJOH B
nomrada. Baranu y gaBiaatu Xopasm  aap
Ocuéu Muéna O0ya. ba mapodatu 1oHUIIN XY
nap «XoHau XxXupaa»-¢, ku xamaudaxo map
bargon coxta OyaaHa, MaBKEW HAMOEHPO
uIFol Hamyna. Jlap mH 4o § MaTeMaTHUK Ba

CUTOpPAIIMHOCH TelIKaaaM Oya. AcapXxou ajl-

Xopasmi oup 6a apudmeTrka Ba aaredpa HOMu

}_lpO 3.63,[[1;1 rapJIOHIaHI [12] Myxammai an-Xopasmn (787 850)
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Kutobu An-Xopasmin «Kutob xucob-yn-Xunm» map Illapku Apab
aBBAJIMH KUTOOE OY/1, KM 1ap OH apu(MeTUKa 1ap aCOCU CUCTEMau IIyMOpaxou
Kacpxou Jaxd TENIHUXOJ ImygaacT. bo kuTtobu Xxyn y gap MaxHIIaBUU
OocypbaTH MH CHUCTEMa Jap capocapu YaxXoHu apad, To uénotu MaBpuéHu
Ncnanus caxm ry3omraact. ap acpu XII kuto6 6a 3a00HU JOTUHHA Tapyyma
mya Ba apudmerukan XuHAA map ABpynou Fapbu 60 Homu anropusma €
aJITOPUTM (a3 MIAKJIN JIOTUHUU HOMU MYyaJiIud) MabiayM IIya. A3 OXUpHU acpu
XV nmap uH 40 KUTOOM ¥ Mamxyp rapaua. To uH BakT, a3 yymiia, 6a mapodatu
yonu KuUToO cadTu pakaMmxo SITOHA Kapaa myaa Oyn (map xKaHgakopuu A.
Hropep «Menanxonusi», ki a3 conu 1514 meboman, Hamyau 30Xupuu 6a Mo
IIMHOCPO Aopan). Jap MyagaTu TyJIOHH, MH paKaMx0 YaHI0H OomyBadhakusT
«apabi» HoMuaa Hamrymaadd. Jdap aliHM 3aMOH, aJITOPUTMPO JACTYPU JAKUK
Oapou xammu K CHH(DH MyailsHM Macbhbajgax0 MEHOMaHI. AXaMMUSITH WH
KOHCEIICUSIPO a3 Xaj 3u€/1 0axo /10/1aH MyMKUH HecT. OH ap MaTeMaTuKa, 1ap
TaTOMKH OH, Aap Xa€TH Xappy3a Baceb ucTudo a MelaBa.

An-Xopasmin 60 acapu xyn «Kutobd am-yabp Ba-m-mykoOama» Oa
TaIIaKKyJIM UH II0Xau PUE3NET, KU airedpa HOM JOIIT (a3 KaJduMan MyBOPHUK
Jap HOMH KUTOO) 3aMHUHA Ty301IT. AMaIUETH al-4a0p (IMyp KapaaH) MabHOU
XaJIX0U TapxIllyJau Myoauiapo 0a Xaaxou YaMbllyJaud HUHTUKOJIU KUCMU
aarapd oHpo MedaxMoOHaI; ajl-MykKoOama (MyKOOWI) - HMXTHCOPU ab30U
Oapobap map xapay KucM. MH amManuéTxo MMKOH JOJaHd, KM XaMma T'yHa
Myoaujiau Aapayau siKkyMm € JyloM Oa sike a3 ImIall HaMyAud KaHOHUKUU J1ap
KUTOO Oappacuiyia MUXTUCOP Kapaa masaja. bapou xap sk HaMya Myoauia ai-
Xopa3Mil TaHXO Koujaau €pTaHU peraxou MycOaThu MyOAduIaxopo Meauxal.
An-Xopa3mi Kaiig MeKyHal, Ki KUTOOHW Xyapo Oapou OH HaBHINTAacCT, KU «0Oa
MapAyM XaHTOMH TaKCUMH MEpOC, TapTud AOJAHM BaCHUSITHOMA, TAKCUMU
aMBOJI Ba Jap CYyIxO0, Jap caBJO Ba XaMa T'YHA YM3X0, MHUYHUH XAHTOMU
YEHKYHHUHU 3aMUH, TY30IITaHU KaHAJIX0, Tap T€OMETPpHUS Ba IUTap Machalaxou
0a uH MoHaHM [67, c. 129] 3apyp act. dap KuTOO MUCOIXOMU 3UEAN XAJUTH UH

T'YHAa MaCbhbaJlIaX0O OBaApJdad IIydddH/I.
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DHcukoneauctu Mamxypu Ocuéu Muéna Myxamman an-bepynin (973-
1050), xam3amonu AGyanin MMouu CuHou O0y3ypr
nap maxpu Kuér, moiitaxtu Xopa3Mm (anxos Ii.
bepynin map KapokalmokKucToH) TaBaJllyn
mygaact. [Jap uH 4o, Aap Mapka3ud KaJlOHU
WJIMUU OH 3aMOH TaxcuJl Ba Kop Mekapa. CylToH

Maxmyau adroH, ku conu 1017 Xopasmpo 3a0T

Kapaa Oya, ypo mMayOyp Kapi, kKu 0a MmouTaxTu
xyn FasHit ky4 KyHa [ Ba 1ap oH 4o An-bepyni 6a Myxammazn an-Bepyni (973-1050)
KOpU OJMMOHHU 4YamMboBapjaam MaxMmya a3 KUIIBaApXOou 3a0Tiryjga poxoapy
Mekapa. An-bepynin dang con gap Xuaaycronu [umoni, kxu a3 Tapadu
CynroH 3a0T kapaa mryaa 0y, 3uHAari kapjaa, 1ap OH 4o acapxou WiMupo 6a
3a00HU CAHCKPUT OMYyXTaacT.

Hap OaitHu acapxou cepuiymopu ain-bepyHn acapu Oy3ypru
SHCUKJIONIEIUM Y, kK1 0a mucapu Maxmyn — Mackya 6axmmaa mryaa, 60 HOMU
«Konynn Macwynin» Mmabpyd act, 4ou Maxcycpo UIIFos MekyHaa. ba raiip a3
ACTPOHOMMS, XPOHOJIOTHSA, YyFpodus Ba JUrap WIMXOM TaOUATIIMHOCH Oa
TPUTOHOMETPHUS JTUKKATH KaJlOH MeAod — WHKUIIOpH OH Jap acapxou
MEITy3alTaroHy cepiryMopu ai-bepyHin yamb0act kapaa mygaact. Bait, ku
«a3 6axpu dancadpau FOHOHY XMHIYCTOHU KaJauM ry3aiutaact», nap [lapku
acpxXou MUEHA IIyxpaTu OeaHo3a naunao kapz [9, 10].

bunobap uH, xap sSK oJIMMe, KU 1ap COXau aCTPOHOMMUS TaXKUK MEKapl,
Mebouct 6a MaTeMaTuka — apudMeTrka, aaredpa, TPUrOHOMETPUSIU XaMBOPH
Ba cepukil Ba Failipa TaBayyyX 30XUp MeHamyl. MacaiaH, gap acapxou
bepynnn BobOacra 0a Machajaxod aCTPOHOMM MachallaxOd PUE3HH XaM
XapaKTepHy amMallil Ba XaM Ha3apUsSBUIOIITA T'y30IITa Ba XaJl Kapaa MeIIaBaH]/I,
XaM3aMOH, YU TaBpe MyapprUXOHU WIM KalJl MeKyHaH]I, a3 OUCEp acapxou y TO
20-Toarmn 6a MaTeMaTukKau co OGaxiyaa mymaaana, K1 sKe a3 JOHUIIMAHI0H!

PUE3NTIOHM 3aMOHHM Xy OyaaHu bepyHUpo TabKul MEHAMOSIA.
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Acapxou bepyHupo acTpoHOM Ba MaTeMaTHUKH
oy3ypr Hacupyaaunu Tyci (1201-1274)- acocry3opu
pacagxoHaum Mamxypu Mapofa Baceb ucrudoaa
oypmaact. Jlap acapm xym «KutoOy-mi-mmakim-i-
Kutob» [l11], kxu map TabpUXW TPUTOHOMETPUS

HAaKIIM MYXUM JOINT, UKTHUOOcU 3uén a3 bepyHi

oBap/aaacr.

HIunocoun AMUK 00 JaCToBapaxou BCPYHFI Hacupyaunn Tyen (1201-1274)
nap coxau puesupo ain-Komi gap «Mudrox-yn-xucod» [2] HM3 HUIIIOH
104aacT.

XaMUYyHUH, JUKKATH MyappuXOHU WJIMPO acapXxou 3epuHU bepyHu Oa
Xyan 4and kappaaHa: «Makoia ¢# HCTUXpO3y-I-aBTop (i-g-mowpa Ou-
XBAOCCY-JI-XaTT aJI-MyHXaHu ¢uxo», «KuroOy-t-radpxum am aBous1 CHHOATHU-T-
TaH3uM», «cTHOOY-JI-ByYyXU-JI MyMKHHA (I CAaHBATU-ITYCTYpi1oO», «Makoa
b poukoTy-J1-XUH» Ba Faupa.

Houpau caBonxou puésue, ku bepyHupo 6a xya yainbd kapaaact, HUXOST
Baceb Oya. Ouxo 00 apudmeTrka, anredpa Ba Ha3zapusau agaaxo, TeoMeTpus,
TPUTOHOMETPHUSI, Teorpadusi, FeoAe3us, MachalaXxou aMaiui 0a aCTPOHOMUS,
KapTorpadusi, XpOHOJIOTHS Ba Faiipa MapOyT MeOOIIaHI.

bepynit nap ny 606u aBBanu «KutoOy-T-TadxuM I aBOWI CHHOATHU-T-
TaH3UM» KypcH HUOTHAOMU pUEUETPO, KU apudmeruka, anrebpa Ba
reoMeTpusApo aap bap Mmerupaj, Myxtacap 6aéH kapaa, 6a MapxyMxou acoCUn
pué3n, Ku 0apou acTpPOHOMHMS 3apypaHj, Tabpud a0/1aacT, KU gap 6006xou
MHUHOAa'b/1a TIEMIHUXO0 Kap/ia MellaBaH/I.

OnuMm gap acapxou Aurap Machbajaaxou ryHOTYHHM apudMeThKa, areodpa,
reOMEeTPHs Ba TPUTOHOMETPHUSN XaMBOPHIO chepupo, Ku Bobacta 6a UH € OH
Machajaau Xajakapaau y 6a Mu€H MeosiHa1, Oappaci mekyHal. MHUyHUH, 600u1
ceromu «KonyHu Macbyai», ku 6a TpUrOHOMETpHS OaxIIuaa I1y1aacT, Jajaeian
MYHOCHOATXOU acoCHepo, KU Jap acTpoHOMHsIM xucobbapop wucrudona

MeIaBaHd, Jap Oap Merupaj.
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Hap moén 6aw3e HaTu4axou Aap apudmeruka OagacroBapaan bepyHi
0acéH merapaa.

Apudmernka gap acpxou MmuéHa MmoHaHau FOHOHM KaauM, 6a Ha3apUsBH
Ba aMaJjiid TAKCUM MENIy/I.

ApudmeTrkan  HazapusIBUM OHOHUEHU KAOUM  MHCIM  JUTap
JaCTOBAPJXOU WIMUU OHXO 0a onuMonu [lapku acpumMuéHari Mepoc MOH/Ia,
0a OH TaBayyyXu 3UEM 30XUP HaMyjna, a3 OH K KaTOP TEOPEMAXOU MyXUMPO
oun 6a amamaxou OyTyH rupudTaHa. ApupMeTukapo XUcoO aH-Ha3zapi € a-
apucMaTHKa MEHOMMIAH/I.

Bbepynit nap «Kutoby-T-TadgXxum 11 aBOUII CUHOATHU-T-TaH3uM» [10], mer
a3 xama, MaxyMxou acocuu apupMeTUKau Ha3apusBi, MapxyMxou BOXH Ba
aJaJapo MyausiH Kapaacr.

Munbasn Bepynin 6a TacHudu anagxou HaTypanid Merysapan. Y
agaaxopo 0a yydt, ToK, yyp1-4ydT (amanxou mwaknu 2", ku jap oH n>1), 4yydr-
ToK (Hamymu 2(2k + 1)), Tok-ToK-uy(dT, (Hamyam 2"(2k + 1)), TOK-TOK
(mamynu (2k + 1)(2m + 1)) yyno MekyHaJ. AJaaxou cojia, TApKUOM, agaaxou
OailHu XaM coja, MHUYHUH aJaJxOou HaBBXOM MaxCyC - aJaaxou KOMHUI,
3uénati, Hokudos, agaaxou AYCT Ba TYHOTYHUM «IaKIin» 6a Hazap rupudra
MeIIIaBaH]I.

Anmagxoum MykaMmall aaafecT, Ku 0a YamMbu TaKCUMKYHAHIAroHU
TypYCTH OH (SbHE a3 XyAu aaaj Xyparap) 6apobdap act. Macrwanau gapédtu
aJaaxon MyKamMMaJl Jap 3aMOHXOM KaauMm 0a MuéH oMmasgaact. EBkmua map
xutobu IX «Ycym» Teopemaepo ucOOT Kapa, K agaau makmu 2" (2" — 1), ku
nap on 2™ — 1 agaau coma, agaau MykamMMal acT. baparap HUIIOH goda Iy,
KU JUrap aaaaxou yypTu AyCcT BydyJ HaJOpaHI, 0a UCTUCHOU aJaJXOou aap
dbopmynaun EBknua yoiimormra.

Anmaay HOMyKamMMal aJaliecT, KU YyaMbld TaKCUMKyHaHJaroHall a3 OH
anaau nopamypna 3uen act. bepynu 12 — po mucon meopan; nap XxaKkukart, UH

amaau Homykammai, 3epol + 2 + 3 + 4 + 6 > 12 acr.



26
bepynii Oemrap 0a agaaXxoW ILIAKIW JUKKAT Meauxaid, KU OuHoOap
MMKOHHM JIap MAaKIu (UTypaxou T€OMETPH TaCBUP KapJAaHU OHXO UyHUH HOM
rupudTaana. MHxo, mem a3 xama, agaJxou XaMBOp MeOOIIaH/, KM HaMyIu
KBajgpaTh (makuu n?), gapospys (wakau n(n+1)), pocrkynya (maxkmu m(n +

m) gap oH 4o m > 1), cekyHya (mail gap malMu CymMMau IPOTPECCUSU

n(n+1)

apupmerukun 1 +2 +3 + - = , 6apoun =1, 2, ...) Ba a1aaxou gurap.

ba raiip a3 uH, bepyHin 0ab3e HaBbXOU AJA[AXOU CKYUCMU»-PO, KU Jap
apupmetrukau [Iudarop Hu3 MaBKen HaMOEH opaH, 1uaa Medaposia. ba nuxo
aJla X0 «KKAHOHUKI» JOXWJ MEIIaBAH/I, KA ¥ OHXOPO XaMUyH «4aMbH aJa/1X01
CEKyHYau nauaapnamn», sbHe aJaax0u 3€pUHPO MyausiH MEKYHA/I.
2-3 3-4 +n(n+1)_n(n+1)(n+2)

ettt 2

A. bepyHit agaIxou «ImupaMuaaBi»-po 06a TaBpH 3aiin Tabpud Meauxan:

MHx0 (YOpKyHYXO0HU Al Aap nai, arap OHXOpo 0a MAaKJIM NUupaMuIad MUCPH
yopil KyHel), Aap O0JION SKAUTrap MUCIW Ba3HXOU Tapo3y, XypATap a3 00Jjiou
TapO3yXOoHu KaJOHTAp, MUCIIA 3MHAXOH 3MHAIIO. ATap KaJaMx0 skxejia OalaH
OolllaH/I, UHXO Naigaprainy KBaapaTxo Medomana, macaias 1, 4, 9, 16. ap
XUHIYCTOH OHXOpPO Bapra CaHkKajauTa MEHOMaHI. KamaMxo MeTaBOHAH[
OalmaHAMU TYHOTYH JoINTa OOoIlaHA; HMHXO CyMMau Maimapnaiiu KyOwu
Meborana, Macaman 1, 8, 27, 64; map XMHIW OHXOPO «IXaHa CaHKaJIMTa»
MeHoMaHa. ba uOopam nurap, bepyHin a1y HaBb mnaigaprnaiuy aaaaxou

nupamMuagapo dappacit MEHaAMOSIA:

+1)2n+1
12+22+---+n2=n(n )6(n )é

nn+1) 2
— ,JapuHyon =1,2,3,---

13423440’ = !
A. bepynnn dacnu apudpmMeTukan HazapusBUPO OO0 YYHUH KalIuMaxo Oa

OXHUpP MEpaCOHad, KU XOCHUATXO Ba HOMXOMH aaalaXo 0a Mucan Xyan agaaxo

6eoxupann [69, c. 52].
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Bane 6osig nap xotup gomT, KM apupMeTUKAU Ha3apUSIBUU KaAUM Jap
pyLIIM MaTeMaTUKa HaKIIM KajloH 0o03ujaa, Aap acocu OH WIMH MYXUM —
Hazapusu agaaxo 60a Bydya oMmas. Bait mmoma menuxaa, aMMo 00 €puu yCyIxou
MYypaKkKabu MyOCUp, OMY3UIIM XOCUSITXOHU aJ1aX0pO OJIMMOHU Ty3allTa OF03
Kapaaasn [69].
Hap Tabppudxou acocuu Hazapusiu agajixou A
yybT Ba TOK MyauindoHM MapKd Oemrap Oa
Hukomax manpaBu wekapmana. ba  Kasim
MaTeMaTHUK Ba acTpoHOMH (opcy Toyuk AOy aji-
Bado an-byzyonu (940-998): «amamgu 4qydT

ajlajgect, ku 06a 1y TaKCUM MellaBaJl Ba KU Jap

OaitHu agaaxoun Yyt sSIK HECT; aJa/Id TOK, a1aJIeCT,
ki Ga Iy TAKCUM HaMeliaBaj, 3epo gap Oaifmp 0¥ “1-Baboarbysoni (920-998)
OHXO BOXU By4yad aopaa» [67, c. 114].

Hap maBpuau TabprudXxon acCOCU Ha3apusIu aaaxon 4y(PT Ba TOK, Oab3e
pué3naonxo 6a HykTtau Hazapu Hukomax puosi Mexkapianja, O0ab3ew aurap
Tabpudxon EBKIuApo Takpop kKapaaana. Asuiakail rydra myga Oya, Ku
Huxomax 6a tacaudoru EBkIuan TaFMupoT BOPUI KapaaacT, KM MyBOPpUKH
oH 1y cuH(pu agaaxou 4yt ByYya Aopad: 1y HaBbU 4yPpT-4ydT Ba HABBU 4y (PT-
TOK 2" (2n + 1), xu nap o n > 1. TaBpe ku gap macwbanau 34-ymu kutrobobu 1X-
yMHu «Ycym», UCOOT 1IyJgaact, uH a1y cuHd 00 xaM menaiiBanman. Hukomax
cuH(}u 1yroMpo 6a oy TAaKCUM Kap/l: ¥ agaaxou makiu 2 (2m + 1) yyd1-ToK Ba
amaaxou makmu 2™ (2m + 1), ku gap oH n >1 act, TOK-4y(T HOM Ty30IIT.

Marematukxou Illapk agagxou 2™ (2m + 1) — po 4ypT-4yPpT-TOK (3aBY,
aJl-3aBY ai-papa) MEHOMUIAH/I.

Aobyanit u6nu Cuno, bepynit Ba myayumndu sucuxioneausu « MadoTtex-
yi-ynym» (Kamuaxon miamxo) kutodbu Xopasmii 6a tacaudu Hukomax puos
kapmaada. OXupuH TabpUGXou Xyapo 60 MUCOIXOH ada il XaMpOXid MEKyHa/I;

Xopazmii «Amaau 4y@Tpo MeTaBOH 0a Ay KUCMHU Oapobap TaKCUM Kap/,
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MacanaH, 4 Ba 6. lllymopau amanxou yypTpo maii map mail 6a ay Xuccau
Oapobap TakcUM KapJlaH MyMKHH acT, TO 0a sIK pacuaaH; MacaiaH, 64, Huchu
oH 0a 32, Hucdu 32 6a 16, Huchu 16 6a 8, Huchu 8 6a 4, Huchu 4 6a 2, Huchu
2 6a 1. YydT1-TOK ik MapoTHOa 6a 1y TaKCUM MelllaBaji, KHCMXOU Oapodap, Ku
amagxon OyTyH MeOoIaHa, aMMO HH KHCMXO aJaJxod TOK MeOOIIaH/I,
Macanat, 10. Hlymopau yyh1-4ydT-TOK ajgaaect, ki Huchu oH 4ydT acT; aMMO
OHpO 0a Ay KucMu Oapobap, KM MeTaBOHA/I IKYaH MapoTHOa ajaaXxou OyTyH
Oorang, TAKCUM Kap/ia METaBOHEM, TO KM 00 MH 0a K pacuaaH MyMKHWH HECT,
YyHOH KH, ajiafe 6a 12 takcum 1maBaj, rmac oH 6a Huchu uH ajgan aBBai 0a 6,
O6abTap Oomasa 3-po HU3 XOCUIT MeKyHax [67, ¢. 115].

Hap 6apobapu un by3yonut mucnu EBKina TaHXO ——
Jy HaBBH afaaxou 4yhpTpo auaa Mmedaposia: 4yhTYTOK Ba
4ybT-4ydTyTOK.

Aobyann nbuu CuHo [32] 6a XOCHUATXOU HABBXOU
TYHOTYHH IITyMOpaxou 4y(T TMKKATH KaJOH MeIuXam; v,

MacajlaH, yYyymjiaxoepo TapTubd wMemuxana: «Xap SK

TaKCUMKYHaHAau IymMopan 4yypr-4yPpT HU3 SK aaagu

Aly anfi M6uu Cnmo (980-1037)

qypT-9yPT act», «Yambu agaaxou mai gap mnaiu qyQr-
qydT a3 K agajg a3 myMmopau HaBOaTuu 4yPpr-4yPT 0a sk kam act» (sbpHe 1 +
24224420 =21 1), «baitHu 1y agaaxou mail gap naiu qyQpT-TOKH
xaMmcos xamela apKUsSTH OHXO YOp BYy4ya aopamay [, ¢. 265-268] Ba raiipa.

«An-bepynin 6apon acoCHOK KapJaHU Kouaaxoe, KU Oapow Xajiu
Machajaau MoxMOoT aap acapu «Ocop-yn-00Kus» oBap/a IIygaacT, XOCUSITXOU
amanaxou yypt-yydTpo 6a xkop oypmaact» [9, c. 79].

Hap Tacaudu aganxou Tok, by3qyoni, bepyni, Adyanit noau CuHo Ba
nurapoH a3 nacu EBkiua Ba Hukomax agaaxou TOK, alaixou coda, aaaXxou
HUcOaTaH coda Ba Tapkubupo Oappacit mekyHaHna. ba rydram bysdonim,

«agaau coga agadccCr, KM TaHXO Oa sgKx Ba Oa Xygall TaKCUM MCIIaBal. A,Z[EU:[I/I
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TapKuOM Oomag, 3uéaa a3 1y TAKCUMKYHaH1a Jopaa. Aaau TOKY TOK agajiecT,
KU TaHXO 00 aJiaju TOK 4YeH Kapjaa MemaBam [67, ¢. 115].

Aobyani noan CuHO aagXou Coapo XaMuyH agaaxoe Tabpud MEeKyHa/,
KU 0a Falp a3 sk ajaji 00 AroH ajgajau aurap 6apobdap HecTaH I, 6a MOHAH/IU Ce,
nmany, xadTt, €3max Ba rFaiipa. MH aganxo snmemeHTX0 Oyaa, xamMau agaaxou
aurappo 0a By4yd MEOpaHI: «XaHTOMH TaKCUM KapJaHU XaMau ajajixo
xaMmela 0a aJaaxou aBBajl MEOsTH. XaMaH IIyMOPpaXxou JUTap aaaaxo a3 OHXO
nbopaTtaH/, gap X0Je KU XyJaIu OHXOpo Oa Xey aJagu Aurap UXTHCOP KapAaH
MYMKHH HecT» [5, c. 269].

bosn tavkug kapa, ku myammudu «Kamuaxou wim» an-Xopasmil 0a
amaau coaa (€ IkyM) YyHUH Tabpud go7aacT: «Agaau TOK agaad aBBajIpo Jaap
O6ap Merupaa». OH TapkuOW HECT Ba ajajau Aurape 0a 4y3 sk OHPO XHCOO
HaMeKyHaJ, MacaiaH, 3, 5, 7. MabHOuM HOOpau «xe4 ajaj OHPO XuCOO
HaMEKyHaJl» J1ap OH acT, Ku 0a Xey ajaj TaKCUM HaMellaBaj, S’bHE Kacp
HajJopaj, KUCMU Falp a3 oH, KK HOMH XyApo Aopas; «Macajas, 1/3 6apou 3 Ba
1/5 6apou 5». Mn HuIOH meauxaa, Ku Oapou aj-Xopasmi MadxyMu Kacp
aurap 6a TabIUMOTHU agaan a0CTpakTi Myxoiaud HaOy.

Bapou xocunkyHuu amagxow comau IMangapriail a3 «4agBaiau Famdep»
(AGyanin ubnu CunHo) uctudoaa MemaBad, sbHe Oa wuctwiox, «Famndbepu
OpaTtochen».

AobOyann nonn CuHo nap Kutobu «JloHHUIITHOMA», KM 3SHCHKIIOIEIUSU
MyxTacapu ¢aicada, MAHTUK Ba PUE3UET acT Ba Oa 3a00HU TOYUKN HABUIITA
1ryaaact, nap acocu HukoMmax gap 0opau yuryHaruu naiio kapaaHu agaaxou
cona, map «Fambepu Dpartochen» 3ukp mrygaact. MaBpuau 3UKp acT, KU BOKaU
rFanbep (rup0Ooi) gap kutobu AOyanin mOHm CHHO 3UKp IIymaacT, Ku Oa
TapyyMau TOYUKH MyBOQUK acT. AOyanid nOHn CHHO UyHMH MeXucoOand, Ku
ycynu «Fanbepu Dpatochen» 6apou napeédTu agaaxou coga xejie MyTaHOCUO
act [1].

Bapou amagxou 6aitHu XaMm coaa (agaaxou 6aiiHU XaM coja, TbHE a3 pyu

Teopemae, Ku a3 3aMoHu EBkiup kadbyn mynaact) by3doni Ba gurap
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MyalninoH Oapou HCTHUIOXW «UCHHAIIAaBaHIa» Ba amaaxou 00 XaM
Tapkubeédrapo Oormiaa «yeHiaBanga» ucrudoaa medypa. AdynBado merys:
Ananxou YeHIIaBaHAa OHXO0€ XACTaHJ, KM 0apou OHXO Jap SK BaKT ajaau
YMYMH MaBYy/ aCT, KH OHXOPO XaM3aMOH 4eH MeKyHaJd. YeHHalllaBaH a OHX0e
MeOOoIlIaH, KU KUCMHU YMYMH HaJIOpaHI Ba OapoW OHXO pakKame BYYY.
HaJ0pajl, Ku OHXOPO Jap SK BaKT YeH KyHa.

Macpaliau MebEPHU aJa/IX0M YEHIIIaBaH/la Ba YeHHAIlIaBaHa Ba napédTu
yeHakKu yMyM# 00 uctudoja a3z anroputmu EBkiua xan kapaa memasan [35].

Hap acapxou apudmetrukii 6a uH ojaTaH O0axIIyd Maxcyc J10/1a MellaBa.
[Tac, nap «bobu apudmerukaun kacp» a3 «Puconary-m-Illamcus pua-n-xucoo»-
n Haiicabypin 1y amag MaBpuau Oappacéd Kapop rupudTaact, Ku SKe a3
JUrapaiil KaJJOHTap acT Ba Ay X0JaT YyJ0 Kapja mygaact: 1) sike a3 agaaxo 06a
Jurapall KapaTu act, MacanaH, 20 Ba 4; 2) ske 6a nurapaii kapati HecT. [dap
MaBpUAU JYIOM ajaje, K1 a3 sk (papKKyHaHaa MaB4yyJ acT, € UH KU MaB4y/[l
HecT. Arap ByYy/ JoIITa 0011a/1, OH rox, IyMOopaxo YeHIIaBaHAa XOXaH 1 0yl
Ba arap He, Hac OHXO YeHHalllaBaH1a MeOomana. HamyHau yeHimaBangau OUCT
Ba 1Al ajaji acT. Bakre Ky a3 agaau KajJoH afgajiu Xypja ce MapoTuOa Tapx
Kapjaa maBaj, 1y O0Ki MeMOHaJ, KU a3 1mail kamtap act. [lap 6apobapu uH,
Iamn 4YeHaku OMCT He, OalIkM Iy YeHaK acT. Xap sSKe OHXO Jy4yeHaKa acr.
Hamynan deHHalaBaHIau €37aX, Ba TAaHY0X, KamMTap acT, BaKTe KU a3
KaJIOHTap, ssbHE a3 50 mrymopaun Mmyansiiu aj1aaxo, apHe 11 yop mapotuda Ttapx
Kapjaa IaBaj, mam 00Ki MeMoHaa. Arap a3 €37ax Iaipo KaM KyHeM, IaHy
0oku MemoHasa. Falip a3 uH, arap a3 mam MaH4Ypo KaM KyHEM, SK OOKH
MeMoHaa. A3 H Py, MO MEIOHEM, K OHXO YeHIIaBaHaa HecTaH [67, c. 116].

Aoaoxou mykamman. EBknua gap acapu xyg 60 Homu «Ycym» gap 6opau
amagxoM MyKaMMajl KOp KapaaacT. Y afaaxoepo MyKaMMajl HOMMIAACT, KU
YyaMbH TaKCUMKYHAHJIArOHM XOCH OHXO 0Oa XyaMm ajgaau gojalinyma Oapodap

oomran (spHE, FAWp a3 agaau goaamryaa). Arap TAKCMMKYHaHIaX0u XOCH aJiaau
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n —po 0a o(n) uimopa KyHeM, OH roxX aJaad MyKamMMmall Iakiau o(n) =n
Merupaa. Macaman 6 = 1+ 2 + 3,
28=14+2+4+ 7+ 14 Ba X0Kaso.

Onumu  1oHOHW AddIOTyH HU3 Jap Oopan aaagxou MyKamMmal
HaBumTaacT. Jap sxe a3 rypraxou xupaaManmoHan AQIoTyH 4YyHUH yymiia
MaByyz acT: «Pakamu 6 pakamu xene ayoub act». [lap 3médarxom pacMuu
puMuxo 6a omaT mapomanaa Oya, KM YOou IanyMpo 0a MHCOHM OKUJI TEIIKAII
mekapaana. Conu 1917 map Pum capoiiu 3epusamMuni kamid Kapaa Iy, K1 a3
28 xyypa ubopat 6ya. babparap mabiaym Imiyja, Ku UH capoit AxkageMusu 6a
Homu Iludarop Oyna, ar3ou on a3 28 Hadap udbopar Oygaacr. dap FOHoHHU
KaJ1uM (11y Xa30p cout 1etn) pakat 4-To agaaxon MyKaMma MabiiyM O0y1a, OHXO:
6, 28, 496, 8128 mebomman.

EBkium 60 poxu 3eprH XOCUJIKYHHH aJ1a/IXOM MyKaMMaJIpo TMEHTHUXO0/
Kapaa Oyx: a3 maiigapnamuu Imporpeccusiy reomerpun 1, 2,22,23,2% ...
XaHTOMH CyMMaH ab30XO0M OH XUCOO ITyJaH, aJagyd coda XOCHWJ IaBaj, UH
azaapo 0a ab30M OXMPOHU UH aaaj 3apbd Kapja, ajgaad MyKaMMajlpo XOCUJ
MEKyHaH/I. MacaiaH:

142 =3—agaau copa;
(14 2)-2 =6 —agaau MyKkamMmai;
1+ 2+ 2% =7 —apaau coaa;
(1+ 2+ 22)-22 =28 — agaau MyKaMMaJl.

bo uH pox xaMa BaKT XOCWIKYHUU aAaX0u MyKaMMajapo 00 TeopeMau
sepuHU EBKIM OaéH KapJlaH MyMKHH acT:

Arap n = 2¥71(2*% — 1) (k > 1 — agagu HaTypanin) 6yna, 2% — 1 amaan
coaa Oolaj, n axaad MyKaMMall MellaBal.

Hap dacau agaaxonm mykamman puésumonxow Illapk uyH Komma a3
JoWpan MyaWsHKapaau sJieMeHTXon EBkiaum OepyH MeOaposHa: Faip a3
aJaaxou MykaMmadi (n) = n, agaaxoepo, ku Hukomax menHuxo1 kapaaacT, 6a
Hazap rupudTa o(n) > n 3uénati Ba Hokudos o(n) < n MykKappap KapaaaH]I.

Tubxku tabppudm AOymBado: «Amaagu MykaMmall (aT-TOMM) aJaaecT, Ku
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ab30XOsIII XAHTOMH YaMb KapJaH 6a xya 6apobap act (sSbpHe, Falip a3 agaau
noaairyaa). Anaaxou 3uénaTti (an-30u1) aaaiecT, Ku ab30X0sI XaHTOMH YaM'b
KapJaH a3 Xyau anaj Oemrap xoxaa Oya Ba agaad HOKHGOS (aH-HOKHC)
aJ1aJIecT, KM ab30XO0sIIl XaHTOMU YaMb KapAaH a3 Xy afaj KaMTap acr.

Ananxou ayct gap 6aiinu matematukxou lllapk mapoku kajgoH 0a aman
oBaprana. Kowman xocuinkyHuu oHXopo Oopu aBBanm Cobut nbuu Kyppa
Tabpud goma, 00 XaMuH Jap UHKUIIOGU apudMETUKAW Ha3apUsIBUU
acpuMHUEHAry KaJamMu HaMo€He 0a men ry3o1t. HoMu myppaun uH pué3uioHu
apab AOynxacan Cobut ubuu Kyppa an Xapponun Oyna, conxou 826 — 901
MeJioau 3uHaaru kapaaact. Jlap naBomu xaétu xya Coour nuobnu Kyppa oucep
acapxo, a3 yymia «Ycym-u EBkimapo tapyyMa Ba Ttaxpup kapaaact. Coout
noHu Kyppa Kongau XOCWIKYHUU aJIa X0 AyCTpo TapTud nqoaa o6ya. Jlacrxatu
y «Makona ¢i UCTUXPOY, AT-abJA0IU-T-MyTaxa00a Ou cyxyna aj-MaciakK Wio
30JIMKa» JIap KATOPU acapxou JUrapu puE3uIOH Jap YWIIU JacTXaTue, K1 a3
youuou ac-Cuyusi Tapyyma mynaact, nap Kurodoxonan mumnuu Iapmx (Ne
2457, 1708 - 180B) maxdy3 act. lap conu 1852 ®. Bénke Tapuyyman K KucMaTh
MH acappo 06a Tadb pacoHA: ¥ MyKajyiuMa Ba 0a€HOTU TeopeMapo TapyyMma
Kap[, BaJie JajielXoW IeNTHUXOAXO0W EpuauxaHaa Ba Koumapo Oa Hazap
HarupudgTaacr.

Cobut uoHu Kyppa gap Mykaaauma a3 TaTOMKU Baceud TabIMMOTH
amaaxo Jap Hazapusaxou dancaduu nmudaropuéH cyxaH poHaa, Iy HaBb aaaf
— MyKaMMaJl Ba JyCTPO MyaisiH MeKyHa/l, KH «OHXO0 MaxcycaH Oapou épran
JI03UM OyIaHI.

Apanxou nayct Ay agaae MeOomaHA, KU Jgap OHXO YaMbH
TaKCUMKYHaHJATrOHU SIK afgaj 6a agagu qurap 6apoodap act. Macanan, Coout
nouu Kyppa sk 4ypT agaau 1ycTpo MUCOJI Meopal, KU Jap 3aMOHH Xyl MAbJIyM
oyn: 220 Ba 284:

Macanan, yaMmbu TaKcUMKyHaHgaxon 220 =1 +20+ 10+5+4+ 2+ 11
+ 22 +44 + 55+ 110 = 284 Ba 284=1+2+4+71+142=220 acr. bo a(n) xamaun

TaKCUMKYHaHIaXx0M CyMau ajajy n —po HUIIOopa MEKyHEM. XaHTOMHM aIaXou
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m Ban agaaxou AycT OymaH 6apobapun g(m) = n; g(n) = m UYypo MemaBai.
284=14+2+4+5+10+11+20+22+44+55+ 110, xu pap HUH YO
yamblllaBaHgan Tapadu Janu TaKCUMKyHaHIau xocu afgaau 220 6apodap act
[137, c. 52-53].

Arap mBan amaaxow AycT OomaHa, Aap HWH XOJaT WYpOIIaBUU
b6apobapuun m = 2%;n = 2%-q -1l ucbor memansazn. Jlap uH 4o a — amaau
HaTypaiad, p,q, lOGomann agaaxou coma Oyaa, Oapobap TaKCUMIIIABUU
Oapobapun p = (2% +1)2-22a7k —1; q=2%—1+2%7k, | =24 — 1 4 20tk
ucoot mypaact [67, c. 118].

CoOut ubnu Kyppa mnemr a3 MyailssH KapJaHu KOUJau XOCWIKYHUU Ty
aJaad OycT, sIK KaTop HUCOOTXOoU Oa Xyd XOC, SbHE KOWJah TAKCUMIIABUHU
(macwamaxou 1 — 3) Ba TeopeMan aCOCUM Ha3apusy TAaKCUMIIIABUPO Aap 6opau
SITOHATMM TAKCUMIIIABUM aJ1aJIx0u coja ucooT MekyHaa. EBknun [35, IX, c. 14]
HMH TeopeMapo TaHXO0 Oapou Xonate UCOOT Kap/1, KU Xxam3apOIlaBaHIaXxou coaa
nap napavyau skym oomanja, Coobutr ubnu Kyppa xonatu ymymupo Oappaci
HaMY/I.

Macpanau 4 ucOoT MEKyHa/1, KA arap nauaaprnanum

a, 2a,4a,--,2"a,
7071a IaBaj, mac

2"a—(a+2a+4a+--+2"1a) =a.

Hap acocu nn Hatuya Cobut ndbuu Kyppa teopemapo (Macwhanau 5) gap
Oopan yCylnu COXTaHM aJagxoW MyKaMmall, aJajJxou 3u€IaTid Ba HOpPacou
ucOboT MekyHana. bursop maiimaprnaum 1,2,22%,---,2" goma myma Oomnaia, Kd
CYMMau ab30X0u OHX0 m = 2" 1 — 1 acr. Arap gap uH 4o p agaau coaa 6oiasn,
nac 2™ XaHroMu p — ajajad MyKaMMal MeIIaBaj, arap p = m Oomaj, ajaaIn
3u€naTii act, arap p < mBa € p > m Oolaj, agaad HOPACOH acr.

EBkimua TaHX0 amaaxou MykKaMMaiapo auaa OapomMajaa, IMENTHUXoau 6

Jajenyu 3epUHPO MCOOT MEKYHaJ: arap mamapmnaium 1, 2,2%,-..,2™ nona
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maBaJi, OH rox ajgaau 2" p;p,, Ku aap oH p; Ba p, —aJaaxou coja MeOoIIaHI,
3U€IaTH € HOpaco! acr.

Cobut nbuu Kyppa map macwanaxou 7 Ba 8 COOUT MEKyHal, KU arap
anangxou A =a,B =2a,C =4a,D =8a pona mapaHj, Iac Oapodapuxou
3epUH AyPYCTAH]I.

C(C+D)(D+C)=C(A+D)D,
C(D+D+2C)=D(F +D).
¥ a3 onxo ucrudoaa 6ypaa, uc6or MexyHa (MEMHUXOH 9).
D(A+D-1)=C[D(A+D)-1-(C+D—-1)(B+C-1)]
Huxost, nap macwanau 10 Kkomgaepo 6apou gapébtu yyhTu agaaxou
IOYCT Taxysi Ba ucOOoT MmekyHall. OH a3 naiigapnaiiny 3epud uoopart act, K OHPO
nuaa MedapoeM:

A=1B=2-,C=2"2D=2"1F =20 F =21
bursopA+B+:--+C=D+E =G, G+E =H, C—D = 0 6oman.

Mo aganxou A, B, -+, C, D, E-po naTuxo06 mexyHem, To ki H Ba 6 agaaxou
cojia domrann.

bursopH0 =K, KE=L, F+(C=M, MF+N, N—1=X.

Masiaym acrt, ku

G =211
H=2m1—-142"
g = 2n+ — 1 4 2n1
L =20(2M1 — 1 42m)(2 — 1 4277 D),

Mo amaaxou A, B, -+, C, D, E-po nuHTHX00 MeKyHeM, To X HU3 afgaJii coaa
ooman. burzop XE = O, sipHe

0 = [2n+1(2n+1 + 2n—2) _ 1]2n

McooT memaBan, ku L Ba O agaaxou AycT MmeOoOmaH .

Nu dopmymapo Cobut noum Kyppo kopkapa kapmaact [67, ¢. 116-120].
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Hap xutoou @PaitzueB P.D. conu 1967 6Ga 3a00HM TOYUKK Oa HOMHU
«Fanbepu DpartocdeH, yMyMUKYH Ba TaTOUKH OH (aJaJaXOU COJA)» HaUIp
myaa Oy, YyHUH OMaJaacT: «Kaia KapJaaH 3aBKoBap acT, KU 0a OMyXTaHU
XOCHSITXOHU aJlax0Hu JAYCT MaTeMaTUKU Toyuku acpu XIII Myxamman 6uH an-
Bycyni mamryn ramraact. Bail kommam Ttaptu® I0JaHUA agaaxou AyCTPO
YyHUH KOp Kapjaa 6apomamaact» [112, c. 12].

2k+1

Arap amagu HaMyaH —1=p*(k > 1) coga Gomwasn Ba Xap sKe a3

aJlaIXon HAMyId

1

p = (2k+1_1)_12k+1 — 3_2k—1 _ 1’
1

q= (2k+1_1)_§2k+1 =3_2k_1,

r = 2k+1 (2k+1 + %2k+1) —1=9-. 22k—1 -1

coaa OolllaH/l, OH rox, IKYMUHU afa/IX0! AYCT HAMYIU

— 12k+1

m=3

pq = 2"pq
rupudra, gyromuHaI 6omaja
n = 2kr
MeIIIaBa/.
Hon an-Xaiicam (965-1039), xu nap ABpymo 60
HoMU AlnxazaH Mabpy(d acrt, 6a mamenu Taxus Ba

uctudoam ycyJlu WIMH aBBaJMH OJIMM HOMHJA

mynaact. Bait 60 kamduértu 3uéne nap onTuka Ba

MaTeMATHKa MALIXyp acT. XAHTOMH KOP 00 MaChalall  piey ax-Xasicam (965-1039)

Ha3apusu aJaJxou cofa XacaM MyaisH Kapa, Kd: «arap p SrOH aJgaav coaa
oomraz, «mac yaMbu agaaxon 2 x 3 x 4 x -« x (p — 1) + 1 6a p Takcum MelaBal
Ba arap oHpo 0a sike a3 agaaxou 2, 3,4, -+, (p — 1) TakcuM KyHeM, OOKUMOH1a
xamenia Boxua xoxan Oym» [5]. Hap 3amonm Mo uH xamuyH «Teopemau
Buncon» wmabpyd myn Ba Oemtap Aap MIAKIM MOJYIU apupMeTUKUU

Karimmyna (p — 1)! = —1(modp), maiino memasana, ku oupo I'aycc comu 1796
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xaHromu 19-comarmam Taxusi KapaaacT. MHYYHMH gap Kopw a-Xaicam
KYIIUIITH UCOOTH OaphaKCcu TeopeMau agaaxod MykaMmalnn EBkiua mMaB4yn
act. ['apuange, ku UH Kymum OoMyBadakKusIT HaOya, oHpo OabaaH Duiep
ucoor xkapn [41].

«Comu 1222 puésnaoH Ba cutopammHoc Axmaa noH aja-banno agaagxon
OyTyHpO a3 2 HaBMINTA, KAl MEKYHa, KM aJaJXx0u aBBaJId XaT3aJamryaa aap
«Fanbepu Dpartochen» agaau 4 Ba xama agaaxou 4yydrt, 6asa 9, 15 Ba xamau
amaaxod TOKH MuHOabda Oa 3 kapaté mebomana, 6aba 25, 35 Ba TamMoMu
KapaTuxon 5. bapom MyailissH KapAgaHM aJagXoW coiad TO N, Mapx, Aoda
MellaBajl, KU Iap MH X0JaT aaixoe, K1 3apOX0oM aBBaIMHAApayau a3 vn 3uén
HecTaH, 0051 Xopuy, Kapaa masanuay» [137, c. 7).

An-Dopucii (makpuodarn 1260-1320 munoot ). Homu myppau uH pué3uoH
Kamonunnun Abynxacan Myxamman An-Dopuci act [68]. An-Dopucii 60
HaKIIM XyJ Jap WIMH ONTHKA Ba Hazapwsd agaaxo Mamxyp acT. [lap coxau
nyByM, An-@opucii Oemrap 00 TAKMWIM MYOJWIAXOW adaaxOH IyCT, KU
CoOut ubnu Kyppa auma 6apomajnaact, Mamxyp acT. bapou agaaxou ayct
dopmynau HaBpo gap xonatu n>1 6yman, p, = 3 X 2" —1Baq, = 9 x 2271 —
1 memHUXOJ KappaacT. Arap aaagxou p,_i,Pn, Ba (, coaa OoImaHa, mac
amagxou a = 2"p,_1p, Ba b = 2™q, agaaxou IycT MeOOIIaH]I.

WNH paBumm HaB (akTOPU3ATCUSKYHUU Japayau aJagXxou coaapo Aap
O6ap Merupaji, Ki UMpy3 XaMuyH TeopeMau aCoCUu apudMeTHKa MabJIyM acT.

Taxkuku avorusmu uimuu oaumonu acpumuénacuu Ocuéu Muéna oap
KOpXOU OJUMOHU MOYUK 0ap 3aMOHU wiypagu. Xap SIK XaJIKy MWUIAT JOPOH
TabPUXy MEPOCU UMY (papXaHTru O0i Oyna, oMy3uIlIn XaMaTapadan oHXo Oa
IYIIN OJTMMOHU TabPUXIOH T'y30InTa MemaBag. A3 acpxou IX cap kapma, To
acpxon XVII gap Ocuém Mapka3i sk 3yMpa OJMMOHY JOHHUIIMAaHIOH Oa
caxHau WMy MabpudaTt omagaaHa, KM TAXKUKOTY JACTOBAPAXOH HIIMUKA OHXO
Iap TabpPUXH WHCOHUST YOU HAMOEHPO HIIFOJI MeHaMosa. A3 Tabpux Xyo

MabJIyM acT, KM acpXou MUEHA 00 KOpxou WiMuu otuMoHu Ocuén Mapkaszuu
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YH JaBp, MOHaHAU MyxaMma aj-Xopa3mid, AoyHacpu @opobii, AdypaiixoHu
bepyni, AGyanin nuobuun Cuno, Hacupynauuu Tyci, Ymapu Xaiiém Ba 1axxo
TUTapoH, XaMuyH «acpu tuuion», «PeHeccancu Iapk» mabliymMy Mamxyp
ramt. Max3 60 mapodaTtu Kamdpuéry prucojiaxou WIMUKM OJJMMOHHU MH J1aBpa
Ha TaHXO Aap akcapu mamiakatxou [llapku Mu€HaBy Ha3AuK, Aap AaBIATXOU
ABpyno HuM3 0a MempaBud WIM acoc rysomra Inya. OJMMOHM WH JaBpa,
XapyaH]l 1ap akcap KUCMXOHM WJIMXOHM T'YHOTYH 0a JacTOBApIXOW 3HMEIT HOWI
myga OOIIaHJ XaM, XyCyCaH Jap COxXal MaTeMaTHKa Ba TaTOMKH OH Aap
actpoHoMusl O0a MyBadakusiTxou ap3aHaa coxubd rapaumana. Oupg 6a xaéry
($haBboIUITH OIMMOHM MH JaBp TaXKUKOTH 3UEAC MaBUyyd Oyaa, map WH camT
kopxou oaumonn Mabpyd A.Il. Hmxkesuu, Bb.A. Pozendenn, TI.II.
Martuesckas, C.X. CHpoYMIAMHOB Ba JUTAPOH XeJie Hazappac MeOOIIaH .
To nbtumou conxoun 60-ymu acpu XX oupg 0a OMy3HIIN TAbPUXU WIMHU
MaTeMaTHKa Ba AaCTPOHOMHUSI TaxXKUKOT poyeh Oa
puconaxon uiMun onuMoHu acpu IX - acpu XV acapxou
3UéN Tabau(d 1Iyaa, 1acTOBapAXOU WIMHHM OJIMMOHM UH
naBpa Taxjauil Ba Tadcupu xyapo éEdra Oya. Bare,

TaXKUKOTH OJJMMOHU MakTadou miamuu CamapkaHi, KA a3

nbtugoun acpu XV, a3 6a capu KyapaT oMajJaHu Mup3o Taofitol Cobupos

Vnyrbex  (1409-1449) wubtumo  Mermpanm,  Oapowu (1928-1976)

TabPUXJIOHOH Ba WIOMOMY30H «XOHauW TOPUK» Ba 0a HMH KOpH XeIIe
nypMaliakKkaty 3axMarraiad ske a3 aBBajuHXO0 yaa [agoiiboit CoOupon
(1928-1976) nact 3agaana. Jdap UH 4yoda UH OJIMMM YysSHIA SIKYAH[ PUCOJIABY
acapxou OJIMMOHU MH JaBppo AapédT kapaa, 6a oHxo mapxy Tapcupxo UHIIO
Ba pouyeb Oa JacToBapJM MaTEeMaTUKUU OHXO MaKOJaBy KHUTOOXO Tabiaud
HaMy/1aacr.

Kuto6u naxyctun Ba ap3ummManau I'. CobupoB, 60 uaoBaw TaFriupoT
0a MaBOJIM PHUCOJIAM JTUCCEPTATCHOHUU § 00 HoMu «MHKUIIOGU MaTeMaTUKa
nap Ocuéu Muéna» (acpxou XV- XVII) nap nampuéru «Updon», nap xaymu

132 caxuda, conmn 1966 60 tepmoam 2000 Hycxa a3 yon 6apoMan. Ap3uIu UH
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KUTOO Aap OH Oy, KM OH, Tl a3 XaMa, aBBaJIUH KUTOO 0a 3a00HU TOYUKH O/
6a Tabpuxu MateMatukan Ocuén Muénau acpxoum MHEHA Ba OablaH Jap OH
TaXKUKOTU OJIMMpo Oaximuaa 6a uHKUIIoOW WM puE3n gap acpxou XV-
XVII, ku gap uH JgaBpa MakTabu uaMuu Yiayroek aap maxpu CamapkaHn
Tabcuc édra, myxpare maigo kapaa oyay To uH 1aBp 60 TaBpU Baceh HAOMyXTa
myga Oya, pap Oap merupaja. Uu taBpe myamwiud gap uOTHIOM KUTOOAII
MEHaBUCAJ: «... TO aJx0J a3 cababu myppa HaOydaH Ba mapokaHga OyaaHu
MabXa3xXo! 3apypi xuzMaTxou oauMonu Ocuén Muénan acpxou XV-XVII 6a
KaJJpu UIMKOH oMmyxTa Haiygaana [105, c. 3].

Xuzmatu 0y3ypru I'. CobupoB map MH 4yoda a3 OH UOOpaAT acT, KU y
SKYaHJ[ JACTXaTXOW OJMMOHHM WH JaBppO Jap KUTOOXOHAXOU MaMOJIHUKHU
T'YHOTYH MyaMsiH Ba mapeédT Hamyjda, Aap acocu ¢axcmuie (Hycxa)-xou OH
TaxXKUKOT Oypaaact. MacanaH, 6apou KUTOOM HOMOypAaall OJMM a3 YyHUH
nactxatxo: Ann Kymui-«Kuto6 an-MyxamMaaus» a3 kutooxoHau JlenaeHu
Hunepnanaus, «Puconan Xxuco6» a3 KUTOOXoHau AaBjaaTuv ToyukucTtoH Oa
Homu A. ®Dupnascii, «Pucomam kKycyp» a3 xkurooxoHau HWMHcTuTyTH
mapkmmHocun 1. Cankt-IletepOypru Poccus, «llapxu 3uyu 4Yaauau
KyparoHW» a3 KUTOOXOHau MHCTUTYTH INAPKIIMHOCUM Y30EKUCTOH;
baxoymnua Omynn — «XylocaT-yia-XucoO» a3 KuToOXoHam AKaJleMusu
unmxou ToyukuctoH, Mymnoanuu bupyanam — «lapxu ouct 606u Tyci» a3
kutobxoHau 6a Homu CantuxkoB-Illegpunu m. Cankrt-IletepOypru Poccus,
HauymMugauan Anmxon — «Pucojam 4yabp Ba MyKoOama» a3 KUTOOXOHAu
Jletinenn Hunepnannus, Amin Yymoypn — «lllapxu xymocat yin-xucoo»-u
baxoBannun a3z kuto6xoHau m. Kankyrran XuHIycTOH Ba Falipa uctudonaa
Oypmaacrt.

Hacmosapoxou unmuu orumonu acpumuénazuu Ocuéu Mapkazi oap coxau
mMamemamuka 8a acmpoHomus. XaMuyH 4amMbOacTu TaxXKUKOTH uiamuu [
Cob6upoB kutob 6a Homu «Mnmxou puésn Ba actpoHomi aap Ocuéun Haznux
Ba Muéna map acpxou XVI-XVII» (Ocuéum Muéna, Dpon, Typkus Ba

XVHIYCTOHM IIMMOJIN ), KU aJIX0J1 00 KYIIMIIHU 3UEIN XaMKOPOHY IIOTUPAOHU ¥
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06a yor oMoja kap/a myaaact. MH kuto0 a3 mai 606 nbopat 6yaa, 1ap KUCMU
SKyMH 000u aBBall poyeb 0a davonusatu onuMoHu Illapku Hazauky MuéHau
acpxon XVI-XVII cyxan mepaBaa. Hap 3ep6oOu ayrom oug Oa agaaxou
HaTypalii, agaaxou 4yypTy TOK Ba AUrap XOCUATH aladgxo, KA a3 Tapadu
OJIMMOHHU WH AaBp 0aéH mIyaacT, MabIyMOT MEITHUXO Merapaaa. MacamaH,
Anit Kyurain Mmykoucaun agaaxopo 4YyHUH Oa€H MEKyHaJl: arap a Ba b agaaxou
HaTypaJii 6oman, 1ap 6aifHu OHXO ce X0JIaT MaBYyy/l acT, ibHe: a = béa < b
€ a > b. Arap a = b 6omaz, ouxopo Anit Kynrui sxxena (MyTamMacull, JTyFaBu
- 0a six qurap 6apobap) meHoman. dap xonatna >bBab #0(€Eb >aBaa #
0) OymaH 4yHUH afaaxou q Ba r (g, Ba ry), €T MelIaBaH/I;
a=bgq+réxub=aq; +1.

Faitp a3 uH, gJap 3aMOHM IIypaBi OJUMOHU OapyacTtau pyc 6a MOHAHIU
myappuxonu Mabpyd I'.I1. MatBuesckas (1930-2025), b.A. Pozendena, A.IL.
FOmikeBuu Ba Falipa JacTOBapJxOU KOPXOU WIMHUH OJIMMOHU (HOPCY TOYUKHU
acpXou MHMEHA JOUp 0a MaTeMaTUKApO TaXKUK Kapja, KOpXou 3ueaepo Oa
aHYOM pacoHuIaHa. MacanaH, oJauMH Oapyacrau IIypaBd Ba pYC,
TabpuxmimHocu MateMatuka I'.I1. MaTtBueBckas conu 1967 kxutode 6a HOMU
«Yuenue o uucne na cpeonesexosom bausxcrnem u Cpeonem Bocmoke» [67] 6a yon
pacoHuaaact, ku a3 334 caxuda nubopat o6yaa, 8 606po map 6ap rupudraacrt.
A3 oH 5 6obam myppa 0a JacTOBApAXOW KOPXOHW WJIMHUU OJMMOHHU (opcy
TOYUKH acpXou MuEHa Joup Oa MaTeMaTUKa Ba aCTPOHOMHUS Oaximaa

I1y/1aacT.
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XVYJIOCAU BOBU 1

Madxymu aman sike a3 MapxymMxou acCOCUU MIMU MaTeMaTHKa 6a IryMop
padra, ynxatu udomanm MUKIOPH HUH € OH uYM3X0 HCTH(OIAa MeliaBaj.
NimopakyHuu ajag TyHOTyH Oy/1a, OH J1ap 4OHXOM T'YHOTYH 0a Tap3u MyXxTaaud
TaCBUP Merapja.

Bobacra 6a XxocusITXOM a/1aax0, OMy3HII Ba UCTU(OAAU OHXO Jap WIMH
MaTeMaTHKa SK KUCMH MYXMMMH OH Hazapusud ajaaxo 0a By4dyJ oMaj, Ku
TaXKUKOT JIap UH CaMT UMPY3X0 HU3 UjioMa Jopajl. MOHAHAW AUrap Ha3apusixo
Ha3apusu aagxo HU3 0a KUCMATX0 TAKCUM MEIIaBaJl, KU OMY3HII Ba TAXKUKH
aJlaXou coJla KUCMU MYXUMMHU OH 0a IIIyMOp MepaBa/l.

Ananu HaTypaidd cojga HOMHAA MeENIaBaj, arap OoH TaHxo Oa sk Ba 0a
XyJalll TaKCUM IlaBaj, sAbHE agaaxou 2, 3, 5, 7, 11, 13 Ba Xoka30, MUCOJIU
azaJIXxou cojia MeOOIIaH I,

ba TaxKuku MyalisHKYHH Ba OMY3HUIIW Ha3apUsU aJaIX0U COJla OJIUMOH
a3 JaBpaxod KaauM LIypyb Hamyaa Oya. ke ycynu myalstHKyHH OO HOMU
OJIMMHM IOHOHU KaauM DpaTocdeH Bobacra Oyaa, Jap TabpuXu MaTeMaTHKa 6a
Homu «Fanbepu Dpatochen» MabiiyM Ba MalIxyp acr.

Huéronn ™o, omumonu acpumuéHarun ¢Gopcy TOYUK, MOHAHIU
Myxamman an-Xopasmi, AOyHacpu Dopobdbir, Abyanin HMOHm Cuso,
Abypaiixonn bepynii, Cooutr ubnu Kyppa, M6Hu Xaiicam, An-dopuci Ba
Iaxx0 AATApOH Jap aKcapW CaMTXOH WIMXOM JaKWK, a3 4yymya MaTeMaTHKa
TaXKUKOTU WJIMH Ty3apoHuJaaHa. [ap coxaum Hazapusau ajaaxo HU3 OHXO
PUCOJIaXOH ap3UIIMaH/ Tabanu(d HaMyTaaH/I.

Xamun TtaBp, Mo CuHo gap kutodu «JloHUIITHOMA», KU SHCUKJIOTEIUSIN
MyxTacapu (dancada, MaHTUK Ba puUe3ueT Oyaa, 0a 3a00HU TOYUKA HABUILTA
mygaact, gap acocu Teopemanm Hukomax map Oopau YWUTyHAruv mnauao
KapJaHu aaanxou cona, nap «Fanbepu Dpartocden» 3ukp mynaact. Maspuau
3UKp acCT, KM Boxkau Fajaoep (Fup6oi) gap kutoobu CuHO 3UKp IIyjaacTt, Ku 0a
TapyyMan TOYUKd MyBoduk act. MOoHn CuHO UyHMH MexucobOal, KM YCyIu

Fanbepu Dpatochen 6apou napédTtu agaaxon coma xejae MyTaHOCHO acT.
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Falip a3 uH, Kaiig kapgadH 6a MaBpHUJ acT, KU 0a OMyXTaHU XOCHUSITXOU
«amaaxou Ayct» mareMaTuku Toyuku acpu XIII Maxmyn Oun an-Bycynm
MAILIFyJI TAIlTAacT. ¥ KOUJau TapTuld JOJaHU «aJaJXxou AYCT»-po KOp Kapaa
O6apomajnaact. MnoBa 6a WH, KOMJau XOCWIKYHUU «aJIaJx0u AYCT»-po Oopu
aBean Cobutr unbuu Kyppa tawspud noma, 60 xamuH, map HHKUIIODHU
apudMeTUKaAN Ha3apHUsBUU acpUMUEHATW KaJaMyd HaMOEHe Oa Meml Ty3OIIT.
Onumu gurapu 6apyactan aCpuMUEHATH, (PU3MK Ba MaTeMaTuK, MIOHu Xalicam
Oyna, ¥ XaHroM# Kop 00 Machaliau Ha3apusH agaaxo MyalstH Kap/, K1 «arap p
STOH ajaJiu cojia Oo1ai, mac yambu agaaxou 2 x 3 x4 x -« x (p—1)+ 1 6ap
TaKCUM MeEIIaBaj Ba arap oHpo 0a sike a3 ajaaxou 2, 3, 4, -+, (p — 1) Takcum
KyHeM, OOKMMOH/a XaMellla BOXuI Xxoxaa 0ym». Jlap conxoun 6abai MH XaMUyH
«Teopeman Buicon» Mabpyd myn. Omnumu gurapu acpummuéHarun ¢Gopcy
Toynk, An-dopuci Oyna, OH Aap WIMH ONTHKA Ba HAa3apHsIM agax0 MaIIxyp
act. An-dopucii Oemrap 60 TAKMIIIN MYOIWIAX0U «adaaXxou 1ycT», ku Coout

nouu Kyppa numa 6apomanaact, MalIfyJj rairaaH/I.
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BOBU I1. TAXBUWIN HAZAPUSN AJAIXOU COJIA BA ABPYIIO

2.1. TakmMuiau Ha3apusM aJaaXxo0u COAAa 1ap OCOPU OJTUMOHHM ABpPYIO

ITac a3 roHOHUXO0, Tauxo aap acpxou XVI-XVII onmumonn aBpynon 6a
aJlaIXOM COJIa TaBAY4yXy YUAAN JOAAH.

Aoaoxou cooau Mepcenn. Yu TaBpe nap 6010 3UKp
rapauj OJIMMOHHU 3U€ne onj 0a Ha3apusiv aAa X0 TAXKUKOT
Oypma, 0a macToBapaAXOMW ap3aHaa HOWI ramrtaana. A3
yymia, oiaumu ¢aponcaBid Mapen MepcenH (1588-1648)

Iap Hazapusd agaaxo ajaaxod Hamymua M, = 2" —1(n —

aJlaii HaTypasiid) — po TaXJIWiI KapaaacT. XaHIOMU N =

Mapen MepceHH
1,2,3,:-- OymaH, agaaxod MepceHH MyBoduWKaH M; =1, (1588-1648)

M, =3, My=7, M, =15, - anaaxo xocus MeuaBaHa. bab3e a3 uH agaaxo
coma Oyna, 6ab3eallloH agaJXxou TapKuOW mebOomiaHa. Arap M, agaau coaa
Oo1aa, MH TyHa aJa/IX0 aJax0u MEpCeHH HoMuIa MemmaBa. Jap uH 4o
n = 206ygan M, = 3,
n = 3 6ymaH M3 =7,
n = 5 6ygan Ms = 31,
n=706ygan M, = 127 —
X0 XOCW1 MeulaBaHa. bo Mg, KU gap UH 40 R—anaaxou COAau MEPCEHHPO
uiopa MekyHeM. bo xamuH Tapuk, agaaxou 60 TapTubOu sk, Ay, ce, 4Op Ba
xokazou 3, 7, 31, 127, --- agaaxou cogam MEpCeHH HOMU/1a MEIlIaBaH/I.
Arap n=n,-n, amagu Tapkub@ Oomraa, agaau Tapkubu OymaHu
My, .n, —PO UCOOT Kap/iaH OCOH acT:
M, =My pn, = (27™)"2 =1 = (2™ - [2")" 7 + -+ 1].
IMac, agagu M,, 6a (2™ — 1) TakcuM MelaBa/l, a3 XaMuH cabab agaau M,
ajlaid TapKUOW MedoIal.
bo xamun Tap3, arap M,, agaau coma Oormiaza, n agaau cojaa MeOoIas.
Bane, na xama BakT Oapoum MMIXOX aJaad cojaau n, agaau M, coma myaa

MCTaBOHAUI.
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Arap p agaau coxa bowman, TakCUMKyHanaau M, nap Hamyau (2pR + 1)
Oymanam nuc6bot mygaact (R = 0 agaau 6yTyH). A3 6070, M;; = 2047 = 23 -
89 amaau TapkuOual aHuK mygaacT. TakcuMkyHaHgaxou My, 6a 22R + 1 =
2:11-R+1; a3 yymnma 2-11+1=23(R=1,p=11); 2:-4-11+1=8"
11+1=89R =4,p=11).

TakcuMkyHangau agagy Mjy; = 21°0 — 1 map maxmm 2-R-101+1
OynaHain MabiiyM Oolaj Xam, Bajie TAKCMMKYHAH/1au OH aHUK Haiyaaact. bo
XaMUH ca0a0, akcap BaKT aJlay cojia Ba € agaJu TapkuOn OygaHu agaau My qq
MyalssH HaOyd. babaTap Tapkubin OyaaHu MH agajl 00 yCylIXou aurap ucooT
Kap/Ja Ly/.

Anmamu a3 31 xona mbopar Oymam 21°1 —1 a3 3apbm ayro amamxoun
xapxenau coaa udopart Oynaa, a3 xama TAKCUMKYHAH/Iau COAAU XypJIU UH aJ1a
a3 11 xoHa ubopat 6ynaHai ucOOT 1Iygaact.

Arap amag map Hamyau p = 8R + 7 amagu coma Oormaa, 3apypaTu

Mp_y
2

TaKCUMIIIABUH 0a amaau p HU3 UCOOT IIyaacr.

A3 uH Hamyau p = 8R + 7 agaau coja O6o1man, aaaaxou 3uéau TapKkuone
nap Hamyau My, MyaisH ramraacr.
Anamu M,; = 223 — 1 6a agaau 47 TaKcuM MelaBaj, YyHKA p = 23 = 8 -

2+ 7 Baagaau Mp-1 = M;; = 2047 6a 23 TakcuMm MelaBa/.
2

Anagu M3, = 233 — 1 6a 67 TakcuM MelaBag,

Anagu M5, = 2131 — 1 6a 263 Takcum mMewaBag,.
Anagu M;,9 = 2179 — 1 6a 359 TakcuM MewaBag,
Anagu Mo, = 2191 — 1 6a 383 TakcuM MewmaBag,
Anagu M,,; = 2223 — 1 6a 447 TaKcuM MelIaBag.

WNu ryna agagxouw Tapkubi O6eoxmp OMCEp XucoO mryaa Oolmaj xam, Balie MH
TACIUKOT TO XOJI UCOOT HAITy1aacT.
To xon hakat 24 To a1aIXON CoAan MEPCEHH Ma'bJIyM acT Ba OHXO Oapou
p — X01 MyBOo(uKu M), uynunann [50]:
p=2,3,5713,17,19,31,61,89,107,127,521,607,1279,
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2203,2281,3217,4253,4423,9689,9941,11213 Ba 19937.
Baitnu agaaxou comau M,,; Ba Ms,; MaByya OynaHu 66-To aaixou TapKUOUU
MepceHH MyaiisH myaaact [137, c. 34-40].

Comu 1637 matematuku ¢aponcasu I1. @epma (1601-1665) Teopeman
3epUHPO Taxus Kapa: «myoounau x™ + y™ = z"™ b6apou n>2 xanw nmamypani
Haoopao, K1 ajaxoy oH 00 HoMu TeopeMau 0y3ypru @epma MmabiiyM act. McboTu
IypPYCTUU WH THUIOTe3a 00 aJaaxou coja ajokaMaHauu 3ud gopai. (Tanxo
conu 1994 matematuku ampukon DHapro Yaic (1953) 6a ncbotu Teopeman
oy3ypru @epma myBaddax mym)» [118, c. 55].

6) ba raiip un, I1. depma runore3apo 6Gapou IWIX0X agaJd HATypaIuu

n, ku udoaau 22" 4+ 1 amagu coma acT, MEIIHUXO0 HaMyI. A3 yymia:

n=06ygan F, = 22° + 1 = 3 — agaau coza,
n=16ygaH F; = 22" 41=5-— aZlagu coza,
n = 206ynaH F, = 22" 4 1=17— aZlaJiv cona,

n =3 6yaaH F; = 22° 4+ 1=257— aZlaiv coJia,

n =4 6ygan F, = 22" + 1 = 655337 — azgazgu coza. fg;*gglﬂ%%g;l

YV 6a you n amaaxou 0, 1, 2, 3, 4 — po 6a udomau gap
00J10 Tojalya ry3o1iTa, agaaxou cogau 3, 5, 17, 257, 65537-po xocuia kapaa
oyn.

OnmuM Oapou XOJIaTM XAHTOMHM N = 5 0ydaH, CaHYUIN Hary3apoHja,
TaCAWK HaMyI, K 0apou xaMau X0JaTXo UH udoj1a agaau coaa MeiaBa.

Bane xanromu n = 5 O6ymaH, a3 udoaan 22° +1 agaan OCHUXOAT KaJlloOH
XOCWJI MemaBaja. Amaau cofga Ba € aaaau TapKuOW OymaHU OHPO MyausH
Kap/1aH, Machallau Xelie JyIIBOp acT.

baparap acapxoe maiigo myaaHa, KM cababu a3 UITHOOX, 0301 1Ty aHN
«Fanbepu Dpatochen» ramrana: «MacanaH, HAIIPUETH aHTIIMC ocopu HioToH
(conxom 1642-1727), unuynun C. Opcneit (conxou 1722-1806) conu 1722 nap 62
YU OCOpU MyHTaxabu dascadupo 6a Hamp pacoH, KU Aap OHXO adaaxou

TOK a3 3 To 157 maBpuam 6apacii Kapop rupudraact. Jlap uH xopxo 6a 3epu
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ananaxou 6a 3 kapati (Faiip a3 3), 6a 5 kapaTi (Faiip a3 5) Ba Falipa xaT Kaluaa
Mmerny1. TH yapaéH xaMoH BakTe 0a U'TMOM Mepacu/l, Ku arap 0a 3epu aaaxou
6a 11 xkapatit xat Kammaa masajn (6a Faip a3 11). Ammo Opcreit, nap HaBOaTH
Xyd 0apou XamMau aJaJXou Cojla OHPO HJOoMa J10/la, UHPO 00 OH aCOCHOK
MeKap, Ku ryé€ Ipatocher uynuH padpTop Mmekapaaact» [26, 137, c.6].

2) Jleonapo DJiinep (1707-1783), mMaTteMaTukK Ba
MEXaHUKHU IMIBEUTCAapH, Jap pyuau (GpaHxou JaKUK, Oa
MOHaHIU (U3MKa, aCTPOHOMHUS, MaTeMaTHKa Ba SK
KaTOp WIMXOM JIUTap cCaXMH Ha3appac ry3omraacr.

To ubtumon acpu XVI gap maremaTtuka sroHa

BOCHUTAU MYaWSTHKYHUM aJadx0u cojauu Oy, Ku Oosig

_ Jleonapza Diinep
aaaapo Oa XaMan TaKCHMMKYHaHOAXOM OJIHU TaKCHM (1707-1783)

HamyJl. bosii TaKCUMKYHaHAax0W OJF a3 peliad KBaJpaTUu n 3u€]1 HaOOoIa/I.
Macanan: «Jleonapa Oiinep ucoot Hamya, ku 1000009 6a 243 TakcuminiaBaHaa
Oyna, nemrap TaKkCUMIlIaBaHAAruy UH agajpo 6a 2, 3 Ba 7 a3 pyu TaKCUMIIIABU
Ba Oa amaaxou comau 11, 13, 17, ..., 243 6eBocuta canyuaa 6ym» [19, c. 81-88].

Comu 1732 JI. Ditnep HoxypycT Oynanu runote3an depma, a3z yymiia 6a
amaau 641 takcuminaBuu udoaaun Fs = 22° 41— PO UCOOT KapjI.

HcooTu JI. Ditnep 6a Hazapusiu MyKoucaxo Taks MekyHan [46,c.19 — 37].
babarap matematuku ceinonn (Ilpunankarn) KanaracabamaxTtu agaau
TapkuOu 6ynanu Fs — po 60 poxu 3jieMeHTapi UCOOT Kap/l, KU OH YyHUH acCT:

22 +1=2%2+41=2%-284+1=15-228+4+(3+5%-221+1=
=15-2284+3-221 4 53.221 41 =3-221(5-2"+ 1)+ (5-2")3 +
+13=3-2215-2"+1)+(5-2741)-(5%-2" —-5:274+1) =
=(5-27+1)-[3-2%1 +52.21" —-5.27 +1].

5:27 +1 = 641, 6apou xamuH agagu 232 + 1 = 4 294 967 297 6a aganu 641

TakcuM Memasan [137, c. 62].
JaBpu HaBOaTun uHkuiodu ycynu «Fandbepu Dpatochen» 6a J1. Diinep

Taautyk gopaz;: «¥ conu 1733 mMapxymMu HULIOHIUXAHAAEPO YOPH Kapa, KU OH
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06a amanxo Taayutyk, gomT. JI. Dinep Hazapusu TappuKaxo, IIAKIXOU
KBaJIpaTUPO OMyXTa, Teopemau Xypau dDepmapo ucOOT Ba yMyMH Kapi.
Hazapusiu TakcuMIaBuu aiaJIxou OyTyH 0a y UMKOH J101, TO OIIKOP CO3a/l, K1
IAKJIM HOOIIKOPH Ha3apusid MYKOUCAKYHH-YYJOKYHUM ajaaud OyTyH Oa
MayMyHu MPOTrpeccusIxon apupMeTuki oBapaa mepacoHaa. Kopxou Dimeppo
comu 1801 K.®. I'aycc (conxou 1777-1855) 6a cucrteman myaiisH gapoBapi»
[137,c.9].

3ukpu gurapu «Fanbepm Dpatochen» ouma O6a amagxou 060 TapTHOU
nagapnanu aaaaxou Hatypaiu gap 606u XVII acapxou myHTaxad 60 HOMU
«Mykaguma nmap O6opau apudmeruka»-u ¢ainacydu pumn, ITOHUIIIMAH]I,
puyosu naiaatid Anucus Manunusi CeBepuna boacust (conxou 480-525) BO
Mexypaa. Acapxoum boacus OGapou Oapkapop KapaaHu —Mahxymu
a30aitHpadTan Mabcallau TAXKUKOTH UMM, Ka0J1 a3 xaMma, TapyyMmau 0304u 6a
3a00HU JTIOTUHUU KopXou Apucrtorten, EBkina, Hukomax Ba qurapoH paBoHa
Kapaa ImyaaHAa. A3 WH py, 4M3M HaBepO Jdap XyJ Hajopaa Ba Fajadepu

OpatocdeH a3 uH Katop uctucHo HecT. Kopxou matematuk boacus 6a tTaBpu

TP

nyppa cosu 1767 60 3a00HuU aci a3 yon dapomajiaaHI.
A3 mavpuxu omysuwu myammou I onoobax-Jiinep.
Ske a3 MyaMMOXOU MalIxype, Ku afajxou coja 6a oH
MaHCy0 act, myammou I'ongbax mebomman. Comnu 1742
akagemuku Ilerepoypr X. I'ommbax (1690-1764) nap
Maktyou Oa JI. Ditnep (1707-1783) dupucrogam xya  Xpucrtuan [omxgbax
Machajgae Ty3omrTa Oy, KM OH UYHHH acT: «Xap SK (1690-1764)
anaau OyTyHU a3 6 KaJioH € 6apoOappo METaBOHEM XaMUyH YaMbM CE€ aJaau
cona udoma xynem» [71, 30, c. 18-19]. JI. Ditnep nap yaBobd OGoBapmaiipo 6a
IyPYCTUU UH TeopeMma 0a€H HaMyda HaBHUINT, KU: «Xap SK agaau 4ypTa a3 2
KaJIOHpO 00 cymmau oy agaam coga» [71, 30, c. 18-19] udpona kapnan MyMKuH
act (m3xopotu X. 'onmgbax Ba JI. Ditnep nap MaTH 00 Oab3e TaB3exXOT oBapaa

mynaana). JapBokesb, nap Maktyou X. ['ogndax 6a JI. Ditnep, a3 7 UIOHU COJIU

1742, MO 4yHUH M3XOPOTPO MeOMHEM: «0a Ha3ap UyHMH Mepacaj, K Xaaau
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aKKaJl xap SK aJaJiy a3 K 3Uéq yaMbu ce agaau coga act» [71, 30, c. 18-19]. JI.
Dinep nap HoMau yaBoobuu xya, a3 30 utonu comm 1742, map u" Oopa
HaBUINITAACT: «aMMO, Xap SK ajaaa, YyamMbu 1y ajaad coaa acT, MaH UHPO 5K
TeopeMan MyKaMMalll AYPYCT MEIIymMopam, rapdyaHjae KM MaH HHPO HCOOT
kapaa HameraBoHam» [71, 30, c. 18-19]. UkTub0Cx0 a3 HOMaxo Aap Tapyymau
J.A. I'paB oBapa mrygaaHI.

Arap tacoqukotu X. ['ongbaxpo 0a ay TacoMKOT 4YyJo HaMoeMm, Oapou
ananxou yypt 6o (I'y) Ba 6apou amaaxou Tok 60 (I'r), oH rox 6a Tydaitiu
BoOacraruu OaitHu oHXO Ba OaliHu oHXoro rumnorte3au JI. Ditnep (D) cxemaun

3€pUH A0 Merapaau;

, /rf
<
-

Pacmu 4.

Ll

Jap UH 40 TUpYA MabHOU «HATUYA MeOaposii»-po aopan. Jap Xakukar: «arap
0a xap gk agaau 4yt = 4 agaam cogan 2-po WIoBa HAMOEM, OH rox, 003 ajgaau
qygTH = 6 XOCWII MemmaBa. A3 UH 40 AUAa MelaBas, Ku rurnotesaun JI. Diimep
Jnap Oopau OH, KU Xap ryHa ajgaau yyhtu = 4 cymMmau Ay agaau coga 6a xucoo
MepaBaj, MOpo Oa HaTH4yae Meopas, KA Xap TyHa agaau 4ypTa = 6-po aap
HaMyau CYMMaM ce ajiaJid cCoja HaBUIIITaH MyMKUH acT, SbHE 0a TaCAMKOTH X.
lNonpbax 6apou amaaxou 4ydht meoem» [55, 71].

A3 tapadu qurap, 60 uctudomaa a3 runoresau X. ['ongdax 6apou agaaxou
yydT, 6051 pap3 KyHEM, KU SKe a3 yaMblllaBaHIax0 agaaud cojgau 4yyprt Oa
HIyMOp MepaBaj, sibHe 0a 2 Oapobap meboiaa. XaMUH TapuK, TaCAUK Kapaa
MeTaBOHEM, KU Xap T'yHa ajaau 4yypTu = 4 cyMMau 1y ajaau coja 6a xucod
Mepasaz [19, c. 81-88]. Mo tacnukotu JI. Ditneppo xocuin HamyaeM. XaMHUH
TaBp, TacaukoTu X. ['ommbax Gapou amaaxow uydT 6a TacaukoTu JI. Ditnep
OapoOapKyBBaaH]I.
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A3 runotezaxou JI. Ditnep (€ ku runorezaxou 6a oH 6bapobapkyBBau X.

INonnbax 6apou agaaxou 4ydT), YyHUH HaTUYA MeOaposi1, KU Xap TyHa aJaau
TOKH > 6-pO Jap HAMyJu CyMMau ce aJaJ ik cojia oBapAaH MyMKHH acT.

bapou un xudos act, ku 6a xap gk agaau 4yhTta = 4 agaam 3 - po WiIoBa
HaMOEM.

Mo tacnukoru X. ['ommbaxpo Gapou agaaxoW TOK XOCHJI HaMyJIEM.
BobGacra 6a oH HaTU4Yau OXUPOH HUIIIOH MeAuXaa, Ku rumnore3an X. ['ommdax
60 rumotezam JI. Ditnep Oapou amaaxow yypT (¢ ku Oa rumorezam O6a OH
6apobapkysBau JI. Ditnep) 6apodapKyBBa acT.

Kaiin kapnan 6a MmaBpug acT, K1 a3 runore3au X. ['ongdax 6apou agaaxoun
TOK runote3au JI. Diinep HaTuya HameOaposia; a3 oH hakaT HaTU4Ya MedaposiI,
KU 6apou AuixoX aaaau 4ygptu = 10 yop yaMmbliliaBaH1axou coaa Kudos acr.

Hap oxup Kaia MekyHeMm, ku 00 nuaa 6apomamanu agaad 4yypTu = 6 Ba
amaad Toku = 9, tacaukotu JI. Ditnep Ba tacaukotu X. INompbaxpo Gapou
aJlaXon TOK MyMKHUH acT, MyBO(HKaH YYHHH IIapX, JTUXEM:

TacoukoTtu JI. Diiep: «xap ryHa agaau 4ypTu = 6 cyMMau 1y agaau TOKU
coma act» [71, c. 278-280]

Tacoukotu X. ['ongbax 6apou aTaaxou TOK: «Xap I'yHa ajJaayd TOKU = 9
CyMMau ce agaau cojaau Tok act» [71, c. 278-280].

Faitp a3 uH, dap3usu X. ['ongbaxpo 6a TaBpu
3epuH uUdoaa KapaH MyMKHH acT: «xap SK aaaau
OyTyHM a3 | KaJIOH YyaMbM Ha KamMTap a3 ce aJlaju cojia
act» [71, c. 278-280].

A3 mavpuxu omyzuwiu myammou Bapune. Teopemaun

» |
AKJL Jlarpamx (1736-1813) map Oopam TacBUPH sy J1 Jarpamk (1736-1813)

aJaxou HATypaJll 4YyH CyMMaW Ha 3HE€Na a3 4op KBaApaTXOou alaaxou
Hatypaliii Mmebomaa. Comu 1770 a3 tapadu MaTeMaTUKu aHrinc D. BapuHr,
X0JIaTH YMYMUU OH, OUJ 0a 6a3ucu oXupHOKU TapTuou G(n) KaTopu aaaaxou

HaTypadd OygaHu naigapmaiuyd gapavaxod (UKCHPOHUAAIIydan n —u
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aJaIxOu HATypaJId TENIHUXOJ Iy, KU TACBUPH AWIXOX, aJaJud HaTypajauu
k1 ost KaJIoH N —po J1ap HaMyau

xpt+xF 4+ xt =N,

ndoa kaplaH MyMKHH acT, KU JIap OH X1, Xy, ***, X, — aJIaJIXOM HATypaji Oyna,
MUKIOpallloH a3 udoaan myaitssuu G (n) 3uén HameOomana Ba G(n) TapTudbu
6asucun namapnaiiun {x"} € ¢ynxcusm I'.I'. Xapau (1877-1947) momupaa
Memasan [126, c. 13-31].

ba raiip un, M. Mepcenn conu 1644 Ge uc6ort
rydT, Ku XaHroMu agaaxou p = 13,17,19,31 Oynan
dbopmynan Hamyau (2P — 1) amagum copa MemraBaj.

Comu 1772 aBBanuH myga JI. Diisiep ucOOT Kapa, Ku

amagu Mepcenn 231 — 1= 2 147 483 647 apagu cona

I' T'. Xapau (1877-1947)

acr.
Hap acpu XVIII JI. Diiniep 6ucép teopeMaxou MapOyT 0a aaaxou coaapo
uc6ot kapa. JI. Ditnep Ba Bunrenm IN'otdpup Jleritonutc (1646-1716) noBobacTa
a3 skaurap teopemau xypau depmapo UCOOT KapAaHI: «aeap p aoaou cooa
bowao 6a a aoade bowiad, Kku 6a p makcumHawiasanoa oowao, nac a? — 1 oa p
makcum mewasao» [26, c. 43-53].
ba raiip un, JI. Diinep dap3usxou I1. depmapo moup 6a agaau coma

Oynanu agaau Hamyau F, = 2™ + 1 —po paxa kapa. JI. Dilyiep ”HUYHUH HUIIIOH

. 1 1 1
70, KM KaTOpHW OCOXUPH a3 aaaxou cojaa TapTuoédranm Hamyau Ststo+

1 1
>+t Aypmasanaa Mebomaa, s’bHE KaTop XUcoOHalaBaHaa acT. Ba

HUXO0SIT MaTeMaTuk Ba (ainacypu oamonint Kpucruan I'omgbax (1690-1764),
nap mMaktyou xyna 6a JI. Diinep, dap3usu 60 Homu runote3an K. I'oggdaxpo,
KU: «0oup ba ughoodau xap sx aoaou yypmu asz 2 KaioHpo, Xam4yH 4amvu 0y aoaou
coda nasuwman mymkun acm» [40], Taxusa Hamyn. MIH ¢dap3ust xaHy3 UcOOT
HAIIy/1aacT.

Comnu 1774 J1. Diinep maknaurapkyuuu «Fandepu Dpatochen» - po gap

IIAKJIM aMaJIi Ba IaBKOBap nemuuxo Hamya [133, ¢.9]. H maxkinaurapkyHuu
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Olyeppo MeTaBOH XaMuyH ujaomaum fosixou [.D. JlentOnuc mymypa. Hap
makiu nporpeccusiu Hamyau 30k+ r, ku KTV (30, r)=1 act, nemHuxon Hamy/1,
KU XaMau aJgaaxou cogapo, O6a faiip a3 2, 3 Ba 5 meTtaBoH 00 BOcHUTaMW YaaBa
HumoH goxa. Axanu 30 6o 8 agan Oaiinu xaM coga Mebomana, 1,7, 11, 13, 17,
19, 23, 29. buno6ap oH, agaaxXou coaapo Aap IAaKIA IPOTrPECCUIXOU
30k+ 1,30k + 7,30k + 11,30k + 13,30k + 17,30k + 19,30k + 23 Ba
30k + 29

nuaa 6apoman. Agaaxou coaa, Ki MyBOQUKU MPOTPECCUAX0 MAI0 MeIIaBaH/I
60 p udona myaa, gap yajaBaja TAKCUMKYHAHIau OJIMU XypATApUH HUIIOH 1014
MemaBaa. MH yaaBan fanbepu Oiyiep Oyda XaHTOMHM COXTaHM YaJBajid
aJagxow coma Ba €(TaHM TaKCUMKyHaHAAW XypATapUH aXaMHUSITH KajaoH
nopan.

Yaasanu Ditnep ousr 6a MyalsiH HAMyJlaHU aaJIxou cojia 6a Faiip a3 2, 3,
5 Ba €pTaHuM TaKCUMKYHaHJau XypJATrapuHu cojga 6apou udomam 30k+ r,

xanromu KTV (30, r)=1 Oyaan Hamyau 36pUHPO METUPA/I:

r 1 7 11 13 17 19 23 29
0 p p P P P p p p
1 p P P P P 7 P P
2 p p p P 7 p p p
3 7 p p P P p p 7
4 11 p p 7 P p 11 p
5 p p 7 P P 13 p p

Yanasanu 4.

JI. Ditnep xaHromu YyAOKyHUM aJagXou coia a3 Fajidoepu DpaTtocheH
nctudoaa Oypaa, yaaBaiad alaJaxou cola Ba TAKCUMKYHaHAAHW a3 Xama Xypau
alaJIxonu TapKUuOUpo (Faip a3 sK) HUIIOH 101. MHpo map muconu 3epuH auaa
MebapoeM.

Mucoin. Xanromu q = 3 OyaaH

n=30-3+1=91=7-13,
n=30-3+29=119=7-17,
MHXO aJaaXou TapKubOi Oyaa, XaHTOMU

n=30-3+7, n=30-3+11, 30-3+13,
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n=30-3+17, 30-3+4+19, 30-3+ 23,
MHXO ajaaxou coga Memasan [137, ¢.8-9].

Anmanu conma € amaau TapkuOW OydaHW ajgaay JoJallyaad HaATypaupo
MyalsiH Kap/JaH, sSIKe a3 MachajlaXou MYIIKUJITApUH MeOoIIa.

MacanaH, 6ab3e aaaxou 10Jallyapo Jap HaTHYyau uBa3 KapaHu ArOH
pakampo 0a agaau gurap oHpo Oa agaaud coda TaOaWI J0JaH MYMKHH acr.
Macanan: 81-agagu Tapkudu act, arap 1-po 60 3 uBa3 KyHeM, OH I'OX, aJlaau
conau 83 xocui MemiaBajl. Base, Ha xap ryHa ajgaj jap HaTUYyau MBa3 KapaaHu
K pakamailn 0a ajgaau cojaa Tadbaun meéban. Macanan, agaau 200 XxaHroMu
MBa3 KapAaHU pakKamxosin 0a agaau coma Tabawia HamemiaBad. A3 UH DY,
CaBOJIY 3€pUH MAKI0 MeIaBaa: 0€ a3 JUIX0X agaaxou n > 10, XaHroOMH UBa3
KapJaHu Iy paKaMallloH ajaJii cofa XOCUII KapJlaH MyMKHUH, KM 0a MH yaBoOu
nyppa gojaH aymBop act [137, ¢.10].

JI. Ditnep amaau 1 000 009-po agamu coma dbukp kapma Oya. babvarap,
Oapou TacIoWK KapJaHu UH (UKpaIl § a3 capu HaB sSKYaHI Tap3u XUCOOXO
ry3apoHU]I Ba HOAYPYCTHM (DUKPHU aBBalall, s’ibHE aJaJv TapKuOW OynaHu
1 000 009= 293 - 3413 — po HUIIIOH JO/I.

baw3e amamxom HaTypajdue MaBYydaHI, KM aJadd cojJa Ba € aaaau
TapKuOM OyJaHAIIIOH TO X0JI MAbIIYM HECT. AJIaX0H co/lae MaBYyJIaHI, KU 1ap
OHXO SKYaH[ paKaMXOU Maigapmany OXUpOHPO (Balle, maiaapiian xamaaripo
HE) XaT 3ajJia aJaJy HaB XOCHJI HaMOEM, OHXO HHM3 aJagXO0Hu COJia MEIIaBaH]I.
Mucon. Amaau 3793 agaau coma Oyma, Tap3e gap 00J10 oBapAeM, XOCHIKYHUN
amanxou 379, 37, 3 603 agaaxou cojga MebOomana. VMIH ryHa aaaaxou coja
aJaaxXou O HOMUJA MEIIaBaH/I.

Jlap WH 4o maigapnaid YOWTMpLIaBUM aJaJXOW OJIM Ba mangaprauu

aaaxou cogapo MCOPECM:

3 3797 37397 2399333
317 733 73331 7393931
599 23333 373393 7393933
797 23339 593993 23399339
2393 31193 719333 37337999
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3793 31379 739397 59393133
739399 73939133
YangBamnu 3.

Mapuyn HaOymaHM agaaxou OOuM a3 9 pakaM Ba a3 OH 3UEAU agaaxou
coaa ucOoT mygaacT. A3 XaMuH cabab, a3 xama a1aaxou KaJoOHU agaIx0ou O
a3 8 pakam nbopat O0yaa, 4OpTO aTaaXoM 8 - pakaMau Jap yaaBaa Yyouaoira
aganxou oam meoomang [137, ¢.10].

Hap 6opau  6ucépavzoeuxoe, Ku Oap  KUMamxou  HaAmypaiuu
martiupéoandaaus aoaoxou cooapo meouxad. AKHYH nap Oopau édranu
dbopMyam yMyMuu Aap Xxamau KMMaTXou OyTyHH X (€ MH KM Kamail 6apou
naigapnanxon Oeoxupu MH TaBp X) ¢dakaT agaaxod Cogau TYHOTYHPO
TUXaHAa, MATEMAaTUKXO Cablo KYIIMIIXO Kapaa OyaaH/I, UCTO/Ia MEry3apeM.

INapuannae ku 6a €pranu uH ryHa opMyiaaxo a3 KaauM OJIMMOH MaIFyII
nrya omMajga oomraHg XxaM, To X0 MmyBaddakusaTe 6a JacT oBapaa HaIly1aacT.

dopMynaxou T'yHOTYHE MaBYydaH, KU OHXO Oy3yprum X — po JOpaH] Ba
Oapou KMMATXOM TYHOTYHH OYTYHHM X aJagXxou COJapo MeAuXaHd, auaa

MebapoeMm;
1) 6ucépawsoruu n® +n + 17 xanromun = 0,1,2,3,---, 16 OynaH agaaxou

coja Meboraz, Baje arap n = 17 6omaa agaau TapKkuOr XOCUJT MellaBai;

2) o6ucépabsoruu n> —n + 41 xauromun = 0,1, 2,3, -+, 40 OynaH agaaxou

coma 6yma, n = 41 Gomaja, agaad TApKUOW XOCHI MeIlIaBa/l;

3) 6ucépaszoruu 2n? + 29 xanromun = 0,1, 2,3, -+, 28 OynaH agaaxou

cojia MemaBaa, n = 29 6omiaja agaad TapKUOW XOCUJI MellIaBal.

Bo épun ¢dopmymam n* —n + 41 xocummuasuu Huchu aganxou 2348
aJaaxou coaa OymaHam ucoot mymaact. CaBosie 6a MUEH Meosid, KU 4apo aap
ndoman n’ —n+a, xauromua > 41san=20,1,2,3,---,a — 2 OynaH agaaxou
coma xocuia Memanaa? ba ua caBor To X071 4aBoO €T Halrygaact. XaM3aMOH,

nap pocunan 41 < a < 10° MaBYyJ HaOyIaHM a1aJx0u coja UCOOT IIy/1aacT.
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AmmMo xanromu a = 3,5,11,17 Oyman Ba OGapou Xamau 0 <n<a—2 a3
nudoman n? — n + a XOCWII IIyJaHU aJaJX0u coga UcOOTH Xyapo Edraacr.

Mucon. Arap a = 11 noaa myaa 6o1maj, MyasiH HaMO€/T, K ceab30TUU
n? —n + 11 6apou xaman Kumatxou gap pocuwan 0 < n < a — 2 maByyadyaa
aJlaIXOH COJIAPO XOCUII MEKYHAI.

Xan. Jlap mucon 6a you a 11-po rysomra gap docuinam 0 <n <9
azaaxou coaapo Yycry4dy MEKYHEM.

Iap ceawzormn n? —n+11 6a gou n=0,1,2,3,4,56,7,8,9 — po
ry30I1Ta aJIaAX01 COAAPO XOCUTT MEKYHEM:

n=0, 02—0+11=11,
n=1 1°-1+11=11,
n=2 2°2-2+11=13,
n=3, 32-3+11=17,
n=4 4°—-4+11=23,
n=5 52—5+11=31,
n=6 6°>—6+11=41,
n=7 7°—7+11=53,
n=28, 82-8+11=67,
n=9 92—-1=9+11=093.
Xamam agaaxou coga aap ¢ocuian 0 < n < 9 édra mya.

Xanromu n < 11000 OygaH KaJOHTApUH aJaay COAaM HAMyau n? —n +
41, 6a 19421, 27941, 72491 6apobap 6yna, 4506—10 OygaHU MUKIOPHU UH I'yHA
aJaIXOu co/la MyasiH rapuaaact.

Cevaszorun f(x) = x? —x + 41 cean3orun JI. Diinep HoMm mopaxa. Uu
ceab30TH MyXappHUKU XOCUJI KapAaHU aJlaJIXO1 Co/ia acT, UyHKH a3 UH Ceha30Th
uctudona Oypna, sSIKUaH] CE€ab30TMH AUTAppO HABUIITAH MYMKHMH acT, KU
aJaJIXOU COIaAPO XOCHIT MEKYHA/T.

Mucon. 1. Humon auxen, xku ceab3ori f(2x —40) = g(x) = (2x —
40)2 — (2x — 40) + 41 = 4x2 — 160x + 1600 — 2x + 40 + 41 = 4x2 —
162x + 1681 6apou 1 < x < 40 xamMOH agaaxou cojaau a3 f(x) XoCUIyaapo
MeNXa/I.

Xan. Ceansornu f(2x — 40) = 4x? — 162x + 1681-po map ¢pocunan 1 <

x < 40 nuaa mebapoeM. XaHTOMU
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x=1 f(2-1—40)=4-12—-162-1+ 1681 = 1523,
x=2, f(2-2—40)=4-22-162-2+ 1681 = 1373,

x =41, f(2:-40—40)=4-40%2-162-40+ 1681 = 1601.

Xamau agaaxou cogau aap pocunan 1 < x < 40 édra myn.

2. Ceanzorun h(x) = f(3x —81) = 9x% — 489x + 6683 xam gap
docunan 1 < x < 40 40-to agaaxou cogapo xocun MmexkyHaa. Base f(x) Ba h(x)
27-T0 alaaXou colau yMyMi TOpa.

3. Ceansorun f(4x) = 16x? — 4x + 41 map pocunan 0 < x < 40 daxat

31-To amaaxou cogapo Meauxal.

4. Cean3orun 4(x? — x + 41) xauromu x = 2712—+1 oymaH, gap ¢pocmnamn 0 <
n < 19, ceanzornu 9(x? — x + 41) xaHromMm x = 3"3—“ OynaH, nap ¢ocunan 0 <
n < 12, ceawszoruu 16(9x? — 3x + 41) xaHromu x = an—ﬂ OynmaH, nap ¢gocunan

—6 <n <19, ceanzorun 16(9x% — 3x + 41) Gomag XAHTOMHU X = % OynmaH,

nap docunanm —5 < n < 20 agaaxou coaapo MEAUXa/I.

5. Ceawsormm KBagpaTé n?—79n+ 1601 Ooman, XaHroMu n =
0,1,2,:--,79 OynaH agaaxou cogapo Meauxaa. Xanromu n = 80 Oorma, agaan
tapkuoun 802 —79-80 + 1601 =412 —po  wmemuxan. WMH  Hamymu
oucépap3orupo JI. Diinep kopkapa HamyaaacT. MmoBa 6ap uH, ¥ ucOOT Kap,
Ku a3 bucépanzoruu f(x) = agx™ + a;x™ ! + -+ + a,, Gapou xaMau KUMAaTXOU
aJaJIXOM HaTypaJIMM X Ha XxaMa BaKT aJiaJIi COJIapo XOCUI KapJaaH MyMKUH [137,
c.12].

XapuaHa TaxKUKOT ouja 0a Hazapusii aJajxou coja 3UEmaH]l,
MachallaxOH XaTHAIIyJa HU3 MaBYyIaH/I.

MacamaH, MaTeMaTUKOH MEOOHAH/I, K1 IToHA 4y PTXO0HW agaxou coja, K1
00 sk hapK MeKyHaH]I, MH aaaxo 2 Ba 3 mebomana. Bajge mabiiym HecT, Ku o€
ymMmopau 0eoxupu 4y(pTXoH aJaaxou coma, ku 00 agaam 2 (papk MEKyHaH/I,

Byyya nopaun € He? MH caBoj1 XaHy3 UCOOT Halryaacr.
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bucépe a3 caBonxou yonuOTapuH map Oopau agaaxou coja, XaMm as
HYKTau Ha3apu aMajii Ba XaM Ha3apusBH, Jap Oap MErMpaH, KU YaH[ aJaIu
cola Ba KaJoM XYCyCHSTXOpo nopaHa. YaBoO 6a caBoiau OJMTApUH - YaH[
aJlaii Cofau aHI03au MyaisiH MaBYy/l acT - a3 YUXaTH Ha3apusBi 6a UH cCaBOJI
060 poxu Xaum runote3an b. Puman yaBob6 rupudTaH MyMKHUH acT.

X010 poxxou XyOHM TaXMHH KapJaHU 4yaBoOu mypycT Oa Oucépe a3 uH
CaBOJIXO BYYya AopaH. Jlap aliHM 3aMOH TaXMUHXON MaTEMATHUKXO0 a3 TAMOMU
TaypubOaxoW amajaid Ty3allTa MCTOJaaHJ Ba Oapou Taks KapjaH 0a OHXO
acoCXOM HazapusiBi MaByynaHa. AMMo, Oapon mMareMaThKau cod) Ba KOpHU
aJITOPUTMXOU KOMITIOTEPH XeJI€ MYXUM acT, KM UH TAaXMUHXO BOKEaH AypycCT
oomana. MaTeMaTUKXOPO TaHXO 00 AaJIeIXOH paJHaIlIaBaHIa KOMIIIAH KOHED
rapJoHaa MeTaBOHAH/I.

Arap xamam aJgaaxou HATYpaJIupo IMad XaM HaBHUCEM, 3UUYUM HUCOWU
aJaJIxou cojia JAap WH Katop TopadT KaM MemaBaj: mrymopaun oHxo gap 10
ajgaau aBBaiau Katop 4-to, spHe 40%; map 100 agaxg 25-to, sbHe 25%; Oapou
1000 aman 168-to, spHe 17%; Gapou MumiuoH agan 78 498-to, spHe 8% Ba
Falipa, aMmMo0 0a MH HUTOX, HakapJa MUKIOPH OHXO OenHTuUXOocCT. [ap OaitHu
aJaaxou coja yydtu amaaxoe BomexypaHa, Ku gapkaiioH 6a 2 6apobap act
(OHXOPO «Uy(DTXOU Co/la» — «IKU3AKX0» MeHOMaH[). BOMHTHX0 Ba OEUHTHUXO
OymaHM MUKJIOPH WH TyHa aJaJXx0 TO XOJ MCOOT HalmyaaacT. YoWrupiiaBuu
aJlaXou coja Jap KaTopu aJajxOu HATypasd siKe a3 MyaMMOXOHW aBBAJIMHU
HazapusH agajaxou cojga 6a xucod mepadt. OMy3umm UH Machana doucu 6a
BY4YyJ OMaJlaHM aJITOpUTM (Koujga)-€ rapaul, Ku Oapou TapTUO AOAAHU
YaJIBAJIM aJ1aJX0N cojla UMKOHUAT 10/ (Hur. «Fanbepu Dpartochen»). EBknua
map «Ycym» HOM acapall  Kougawm XucoO KapJdaHW — KaJIOHTapuH
TaKCUMKyHaHAau Ay ajaaja (aaroputMu EBKINI)-po HUILIOH A0M, KU a3 OH Jap
Oopam Oa 3apOmaBaHIaxXoW coJad SKKAMaTa 4YyJA0 HaMyJaHU aJaaxou
HaTtypani Teopemae Oapmeosin. «II. depma (acpu XVII) map Hazapusu
Myoaujiaxon Auo(aHTHA Ba Hazapusu Oa TaKCUMIIABAHAArUM aagXo

allokaMaHJ kKampuéru Oy3ypre 6a aman oBapa (Hur. Teopemam Oy3ypru
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®depwma). Taxkukotu I1. Depmapo goup 0a TaKcUMIIaBaHAATUH adaIX0 TaBOM
nona, JI. Ditnep TeopeMaepo UCOOT Kap/, Ku 0a HOM TeopeMau xypau dPepma
rapaua» [26]. ba Hom Teopeman O0y3ypru @epmapo Hu3 bapou n = 3 JI. Diinep
ncoot Hamymaact. JI. Diiiiep ycylIxou TaxXIWid MaTEMaTUKHAPO Oapou Xajliu
MachallaXxou Hazapusu amaaxo wucrudona Oypa. Jlap Hatuya wmeToau
dbyHKcusxou xamzapou JI. Ditnep 6a Byqya omaj1 Ba 00 EpUU UH METO/I IK KATOP
MachallaxOu MyXUMMH Ha3apusu agaaxopo xaia kapa. JI. Diimep Teopemaepo
nap 6opau OEMHTUXOUH adaIxou cojau EBking 00 yCysin HaB UCOOT HAMy I, KU
OH OabpATap acocu Hazapusau A3eTa-QpyHKcUsIXo rapaud. I'y3opuinm HaxXyCTHUH
MachallaxoM agIuTUBH (SIbHE Machallaxou 00 aMallu yaMb ajloKaMaHH) 00
amaaxou coqa 6a JI. Ditnep Ba X. ['ongbdax maHCcyO acr.

Conxoun gapo3 MaTeMaTUKXO KYIIMUII HaMyAaH[I, KU (GopMmyliad yMyMH
XOCWJI KYHaHJ, a3 MauyMyHd aJaJXOu HaTypaldd agaJxod Coaapo MyaisH
HaMoOsIHA. SIke a3 uH Kopxo 00 HOMHU Teopemau Buiicon mawiaym Oyma Oa
mapodatu Matematuku aHrauc Y. Bumcon (1741-1793) [39] uyHMH yHBOH
rupudraacr:

«Teopema. Arap p-agaau coma 6oman, od rox, (p — 1)!+ 1 6a p Takcum
memasaa» [71, c. 123-130].

HHu Teopemapo 6opu Haxyct MOoHM an-Xaiicam (965-1039) Takpuban gap
comu 1000-u menoam xocun kapaa 6ya [39] Ba gap conu 1770 matemaTuku
anrmuc O. Bapunr (1734-1798) un Teopemapo map acapu xya «Meditationes
Algebraicae», ku map KemOpuy namp mygaact, 6e ncbotr oBapmaact. ba
rydrau y, TeopeMa 6a morupau ¥ Y. Buncon taamnyk gopan. Bait mamenu
TeopeMapo TaHXO Aap Hampu ceromu «Meditationes» gap conu 1782 nHamp
KapA. ABBaIvH janenu TeopeMman Buscon conu 1771 a3 tapadu Jlarpank [110]
JI0J1a 11yaacr.

Jap YaaBanmu 3epuH JOpOU ap3uiixou xucodmyna (p —1)! Gapowu
amaaxou cogau p a3 2 1o 37, UHUYYHUH OaKusxou Takcumu a3 (p — 1)! 6a
p (bakusaxonm TakcuMu m 0a p XaMuyH m mod p WIIopa MellaBajg) oBapja

mygaact. Agaaxou coga 00 paHnru cad3 HUIIOH Ao4a IIyJaaH .
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YanBaim OaKUsx0 a3 MOAYJIU N

2 1 1
3 2
4 2
5 24 4
6 120 0
7 720 6
8 5040 0
9 40320 0
10 362880 0
11 3628800 10
12 39916800 0
13 479001600 12
14 6227020800 0
15 87178291200

16 1307674368000

17 20922789888000 16
18 355687428096000 0
19 6402373705728000 18
20 121645100408832000

21 2432902008176640000

22 51090942171709440000

23 1124000727777607680000 22
24 25852016738884976640000 0
25 620448401733239439360000 0
26 15511210043330985984000000 0
27 403291461126605635584000000 0
28 10888869450418352160768000000 0
29 304888344611713860501504000000 28
30 8841761993739701954543616000000 0
31 265252859812191058636308480000000 30
32 8222838654177922817725562880000000 0
33 263130836933693530167218012160000000 0
34 8683317618811886495518194401280000000 0
35 295232799039604140847618609643520000000 0
36 | 10333147966386144929666651337523200000000 0
37 | 371993326789901217467999448150835200000000 36

Yamsanu 6.
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Comu 1867 Jlenapu xanromu n < 64 OyaaH, yaaBaiau 0a 3apOImaBaHIaxo
4yyJa0 KapaaHu anaaxou Hamynau (2™ + 1) Ba (2" — 1) — po coxTa, HUIIOH
o1, Ku afgagu 232+ 1 06a agaau 641 takcum memiaBaji. Baii Mmyiikun OygaHu
0a 3apOmaBaHIax0 Yyd0 HamydaHud aaaau 2°% + 1 — po, Kaiijg Kapjaaacrt.
TakcumkyHangan amagu 2°8 + 1 Oymanum amagu d = 57 646 075 230 342 349 -
pO HUIIIOH nojaact. ABBan JleHnapw (uKp Kapjaaacrt, KA WH ajaaj aaaju
coma act. babarap mcOOT MeKyHaZ, KM WMH ajaaj Oa 3apbu ay agajae, Ku
Xap SKToall a3 HyX pakaM uOopaT acT, 4yJ0o MeIIaBa]l.

Teopemau 3epuHpO HUCOOT Kapaaacr.

Teopeman Jlenapu. bapou oH, ku agaau n = 2k + 1 coga Oomaa, 3apyp
n-1
2

Ba kudos act, kuagaau 3 2 + 1 O0an Takcum IIaBajl.

5-1

Mucoa. 1. Agagu 5 =22 + 1 —agaaum coga acT, yyHKU amgaau 3 2 + 1 =
32+ 1 =10 6a 5 takcuM MelIaBa].

o-1
2

2. Agagu n =23+ 1 =9 tapkubu mebomiag, 4yyHKH agaau 3 2 + 1 =
34+ 1 =282 Oyna, Bail 6a 9 TakcuM HamelaBa,.
®dpaHcel HOM MaTeMaTUK JAypyCcT OyJdaHU YyAOIIaBUU 3€PUHPO
HUIIIOH JIOJI:
20+ 1=(12+22)(22+32),
21041 =(324+42)(52+42).
babau ucbotu Homypyct Oymanu runote3an depma, sSbHE «aaaau
E, = 22" +1 Oapou xXamMau aJaaXou HaTypaJIuu n, ajJagd coja acT», Ay
Machajgau 3epuH 0a MUEH OMa:
1) amanxou comau Il. depma uin Kamgap acrt?
2) amanxou Tapkuoum I1. Pepma uil Kamap act?
Hap 0om0 HMIIOH noAeM, KU XaHromu n = 1, 2, 3, 4 O6ynan, anaau I1.
depma F, = 22" 4+ 1, ajamy cola Ba XaHTOMH N = 5 OymaH amagd TapKuOM
Mebomaa. To umpy3 xaHromu n > 4 Oygan siroHTo agaau copau I1. depma

ébra Hamygaact Ba HMCOOT XaM Kapjaa HallygaacT, KA XaHroMu n > 4

Oynan siroHTo amaau coaau I1. @epma By4yyn Hagopand. Bane raiipazn = 5
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OynmaH, map aurap KMMatxou n amaaxou Tapkubuu [1. depma Byyya gopai.
Macanan, HUIIOH AoAa ynaact, ku Fe =274 177 - 67 280 421 310 721, spHe
anamu Fe amamu Tapxkubié acr.

Nuuynun ucboT kapaa mrymaact, ku agaau Fo 6a amagu 37 - 216 + 1,
agamu Fi2 6a agagn 7 - 214+ 1397 -216 +1 Ba 7-139-216+ 1, amammu Fis 0a
agaqn 16772161 =5-225+ 1, agamn Fic0a amamu 5-23° + 1, agagn Fig 0a
amamu 3 - 24+ 1 Ba amamm F73 6a agamm 5 - 27 + 1 takcum memasan [137,
c. 61-70].

A3 368 xoHa ubopat OyaaHu agaau cogau M;,,9 — U MepceHH MyaiisiH
rapaua. A3 WH mem agaau cogau M;,, — u MepcenH a3 39 xona ubopat Oyna,
Jap JaBOMU 75 COJI a3 XxaMa aJiaaud KaJOHTapUH XUCcoOuIa MeIy.

Anamu 2257 — 1 = 2315841789476323908471419700173758457065
399693311281128078915168015826259279871 xucob mry.

Anmaan 25002331 — 1 3pgna a3 1,5 MWUIMOH pakaM ubopar Oyna,
TaKCUMKyHaHaau oH 0a amaau 10004663 myaiisiH mygaact. A3 agaau p = 521
cap Kapja, aaagxou cogam MepceHH 00 €puu MOIIMHAKW 3JIEKTPOHUU
xucobapop ucOOT 11y1aacT.

Bapou myaiissHkyHuu coja € TapkuOu Oynanu agaau MepceHH TeopeMae
MaBYy[ acT, KM OH J1ap WIMH MaTeMaThuka 0a Homu «reopeman JIrok-JIemep»
MablIiyM Oyna, conu 1878 a3 tapadu matematuku paponcasi J. Jlrok (1842-
1891) Ba comu 1930 a3 Tapacdu matematuku ampukon J1.I'. Jlemep (1905-1991)
ncoot mryaaact [50]:

Teopemau E. JTrok-II.X. Jlemep. Amaau My, xu p > 2 acrt, dakar Ba
(GakaT map o maBpuae coma Memasai, arap ab3ow (p —1) —ymwu (S,-q)
naligapnanu pekypeHTHu (dopMmynaxoe, KU OoHXO Oapou wudoma KapaaHU
ap30oXoum osHAau (00 pakamMu KaJoH) mal map maid 00 ab30Xxou
TMeIIry3alTaanoH (00 pakaMy Xypa) KMKOHUAT MEAUXaH, PEKYPESHTH HOMHU/IA
MellaBa/i)

S, =4,S,=14,,S,, =S =2,k =1,2,3,
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0a M,, TaKcuM LuaBa.

AB30Xou sSIKyMH WH manpaprad 4, 14, 194, 1416, 37634, 317954, ... Ba
Falipa (marimapmnauu JIrok) [110, c. 42-46].

Anagu coma OymaHu My,,; 00 YYHMH Tap3 HUIIOH J0Ja IIyJIaacT.
[Maigapmaun gap 6070 oBapmaimrymgad ab3ou p — 1 = 4423 — 1 = 4422-po
édra, 6a M,,,; = 223 — 1 Gebakus TaKcUMIIABUM WH ajaj HUIIOH A0J4
1Iy/1aacT.

bo xamuH ycyn agaau TapkuOu Oyaganu amaau 31 — pakamau M;gq
HUILIOH JIOJa 1Iy1aacT, YyHKU 00 ycyiau xucod kapaanu 100 ap3ou naligapnai
0a M;,; TaKCUM HalllyJaaH.

JIrok Teopeman gap 6010 oBapaauryaapo ucrudoaa oypaa, agaau cojaa
Ooymanu 2127 — 1 — po mumon nox. bapou un JIrok HUIIOH A0A, kKU ndogau
2127 — 1 =17014118346016923173168730371588441 naiimapnauu 05727
TaKCUMKyHaHaau ab3ou 126 acr [25, 50].

['mnore3aun 3epuH XaM MaB4yy/[ acT:

Xamaum agaaxou Jap HAMYIU p; = 3; Ppy1 = 2P — 1 MaBuyaa agaaxou
copa acr.

Mucon. p; =3; p,=22—-1=7;p3=2"-1=127; p, =217 -1 -
aJaay cojaa Ba Fampa.

ITaxHImaBuM KAHOHUKUU aJ1aIX01 TAPKMOUM MEepCeHH xaM aJaJIxOu coaa
nap 1 yagsaj, € MH KU TMIIOTe3au agaay KBaapaTaop MaBYyd HECT.

JItoK yaaBaau 3epuHPO COXT:

p aganu cona 2P —1 d>1 XoaTtu
Anamu MepceHH TaKCUMKYHaH/a 2P —1

11 211 —1 23 Tapkubn
13 213 -1 Xynu agan Ananu cona
17 217 -1 Xyau agan Anaau cona
19 219 —1 Xyau aga Ananu cona
23 223 -1 47 Tapxubn
29 2%2% -1 233 Tapxubi
31 231 —1 Xyau aga Ananu cona
37 237 —1 233 Tapkubi
41 241 —1 13367 Tapkubun
43 243 —1 431 Tapkubi
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47 247 —1 2351 Tapkubi
53 253 _1 6361 Tapxu6i
59 259 _1 179951 Tapxu6i
61 261 —1 Xy agan Anmanm cona
67 267 — 1 ? Tapkubmn
71 27t —1 223479 Tapkubn
73 273 —1 439 Tapkubin
79 279 —1 2687 Tapkubin
83 283 —1 167 Tapkubn
89 289 —1 Xynmu agan Apamu cona
97 297 —1 11447 Tapkubin
101 2101 1 ? Tapkubin
103 2108 —1 ? Tapkubi
107 2107 — 1 Xymu agan Anamu cona
109 2109 _ 1 745188807 Tapxubn
113 2113 1 3391 Tapkubi
127 2127 _ 1 Xynu agan Ananu cona
131 2131 —1 263 Tapxubi
137 2137 — 1 ? MasbjiyM HecT
139 2139 —1 ? Mabiiym HecT
149 2149 —1 ? Mabiiym HecT
151 2151 —1 18121 Tapkubi
157 2157 _ 1 852133201 Tapxubn
163 2163 _ 1 150283 Tapxubn
173 2173 —1 730753 Tapkubun
179 2179 —1 359 Tapkubi
181 2181 1 43441 Tapkubn
191 2191 —1 383 Tapxubi
193 2193 —1 ? Tapkubun
197 2197 —1 74877 Tapkubn
199 2199 — 1 ? MasbjiyM HeCT
211 2211 —1 15193 Tapkubn
223 2223 — 1 18287 Tapkubi
227 2227 -1 ? Masbaym HecT
229 2229 —1 ? MasbjiyMm HecT
233 2233 —1 1399 Tapkubn
239 2239 _ q 479 Tapkubn
241 2241 — 1 ? Manbaym HecT
251 2251 _ 1 503 Tapxubn
257 2257 _ 1 ? Mawbiym Hect

Hap un yaasan 60apou udoaau agaaxou cogam (2P — 1) € amaaxou coaa

YangBanm 7.

€ alaIXou TapkKUOM OymaHaI HUIIIOH J10/1a Iy aacT.

Bapou amaaxou p tapxkubn Oymanu udomam (2P — 1) mabaym Oormmran

XaM, BaJle TO XOJ aHUK OyJaHM TaKCUMKyHaHgau d > 1 HHUIIOH Aoda
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Hamygaact. bapou 0ab3e amaaxou p TaKCUMKyHaHaaw d > 1 HUIIOH 10ja
mygaact. Mu yagsan gakaTt 6apou amaaxou cogan p = 11 To p = 257 coxra
mymaact. Tapkubi Oyganm oucép amaaxou M. MepcenH gap Hamyau 2™ — 1
HUCOOT IIyaacr:
«dap yanmBamu 3ep Oy3yprrapuH afaJxoW cojJa a3 pyd TapTHOH
XOCHIITapAuaa oBapia IIydaacT, KM OHXO Ui TaBpe gap 00J10 Kaiij 1iyaa Oy,

60 &puu udpomgan M, = 2™ — 1 myaiisa rapaugaasng [50].

Anan HIymopan ananxou naxu Coum qoitrupimasm
Mis 4 1456
M7 6 1460
Mio 6 1588
M3 10 1772
M2y 39 1876
180x(Mi27)2 + 1 79 1951
\Y B 157 1952
Mao7 183 1952
Mi279 386 1952
M2203 664 1952
M22s1 687 1952
M3a17 969 1957
Maa23 1332 1961
Moegg 2917 1963
Moo4i 2993 1963
Mii 213 3376 1963
Mi9 937 6002 1971
Mai 701 6533 1978
M23 209 6987 1979
M4 497 13 395 1979
M3se 243 25962 1982
Mi32049 39 751 1983
Ma2i6 091 65 050 1985
391 581.2216193 — 65 087 1989
M756 839 227 832 1992
M3ss9 433 258 716 1994
M1 257787 378 632 1996

M1 398 269 420 921 1996
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M2 976 221 895932 1997
M3 021 377 909 526 1998
Mé 972 593 2 098 960 1999
M3 466 917 4053 946 2001
M20 996 011 6 320 430 2003
M24 036 583 7235733 2004
M25 964 951 7 816 230 2005
M330 402 457 9152052 2005
M32 582 657 9 808 358 2006
Ma3 112 609 12978 189 2008
M37885 161 17 425170 2013
M74 207 281 22 338 618 2016
M77232917 23249 425 2017
M2 589933 24 862 048 2018
M.36 279 841 41 024 320 2024
Yaasanm 8.

by3yprrapun nax aaaam coaam MabJayM

Yoii Anan Kamdonap Canan kamd I}g’;‘;‘;ﬂ?g
1 2136279841 ] GIMPS 12 oxtsi6pu c. 2024 | 41 024 320
2 282589933 _ ] GIMPS 7 nexabpu c. 2018 24 862 048
3 277232917 _ ] GIMPS 26 nekabpwm c. 2017 | 23 249 425
4 274207281 _ ] GIMPS 7 suBapu c. 2016 22338618
5 257885161 _ ] GIMPS 25 suBapu c. 2013 17 425170
6 243112609 _ ] GIMPS 23 aBryctu c. 2008 12978 189
7 242643801 _ ] GIMPS 12 ampenu c. 2009 12 837 064
8 237156667 _ ] GIMPS 6 ceaTs0pu ¢. 2008 | 11 185272
9 232582657 _ ] GIMPS 4 centsiopu c. 2006 | 9 808 358
10 | 10 223x231172165 + 1 | PrimeGrid | 6 HOs16pu c. 2016 9383761
Yamsanu 9.

bapou KumaTXou KaJloHH p MyaiisiH KapJaHu OH KU ajaayu M, Tapkubu €
cojJia acT, XUCOOKyHHU Oucépu Aypy mapo3epo Tanad MeKyHamd; xucobd kapaa
nryaaact, ku M;,, mateMatuku ¢daponcasit E. Jlrok (1842-1891) (conmu 1876),
Mg (MaTematuku pyc U.M. Tlepymmun (1827-1900), conu 1883, Mgy Ba M,
(matematuku amepukon P.D. IlToyaspe (1875-1952), conxou 1911 Ba 1914),

agaaxoun cogaaH/d.


https://ru.wikipedia.org/wiki/GIMPS
https://ru.wikipedia.org/wiki/GIMPS
https://ru.wikipedia.org/wiki/PrimeGrid
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To conu 1945 mabiym HaOya, k1 kKajgome a3 agaaxou I1. depma xaHroMu
n = 17,19,20,21,22,24, ... 6yaaH agaau coga € KU TapKuOH acrT.

Hap acocu un teopemau [.I'. Jlemep Gapou MyalissH KapJaHu TapKuOu
Oymanu agamu 2% — 1, 70 coar Bakr capd kKapa. MaTeMaTUKU YaBOHU
mwypasin M.U. Cno6onckuii (1947) takeummasuu agaam 2128999 — 1 —po 6a
anaau 256199 myaiissH HaMy/I.

AnbatTta, ¥H KOopu AymBOop Oyda, ¢akatT 0O MOIIMHAU 3JIEKTPOHUU
XUCO0apOp MUCOJIXOPO CAHYUJAH MyMKHUH acT.

To conu 1953 ucbot mygaacrt, ku agaan @epmau F, = 22" + 1, xaHroMu
n=25,6,7,8,9, 11,12, 18, 23, 36, 38, 73 Oygan agaaxou TapKuOW MeOOIIaH/I.

Conu 1953 myaiigH kapaa myaaact, KU TaKCUMKYHaHJIad cOJau ajaju
®epman Fig Hamyqum = 218 -3 150 + 1 - po mopan [52].

Yeynu oueapu yyooxkynuu aoaoxou coda. YynoKyHUM agaxou coja a3
KaTOpH aJagXoW HaTypaidd a3 tapadu myxanauc MwupocioB Coykym, CONH
1954, ku nap maxpu [Ipara 3ungaron Mekap/i, NEeIIHUXO/I FapaAuaa, OH YyHUH
acrT:

Masbiaym acT, KM arap XaHroMu n ajgaad a3 agaju a3 6 kajgoHpo Oa 6
TaKkcuM KapjaaH O6akusxo 0, 2, 3, 4 xocu maBajl, n agaad TapkuOX MelraBa/l.
bapou xamuH, agaaxou cogapo XaHroMu n # 2,n # 3 OynaH a3 udomau 6n +
1 4yycTy4y KapaH JIO3UM.

n=6km+ (k+m) (k=123,.., m=0,12,..,k)

Ba

n=6km=+ (k—m) (k=123,..., m=0,1,2,..,k).
A3 naxo ucrudoaa 6ypaa yaaBaand 36pPUHPO MECO3EM:

n=6km+(k+m)=96+8..
54+672+7..(6n+1-—
24+436+5 48+ 6...| TapkubH

6+2 12+3 18+4 24+5..

0+10+£20+3 0£4..
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6+012+118+2 24+3..
24+036+1 48+ 2...(6n—1-
54+0 72+ 1..( Tapkubu

n=6km+(k—-—m)=96+0..

Xanromu k =1 6ygan m = 0,1;
k=2 6ynan m=0,1,2;

k=3 6yman m = 0,1,2,3;
KUMAaTX0 KaOysI MEKyHas.

XaMOH BaKT MabJIyM MEIIaBaJl, KU arap agaau cojaa OyJaaHH agaan 6n —
1 map KucMu IMOEHM YaaBaJl n Habomaa, agaau cojga OymaHu 6n + 1 xanroMmu
Jlap KUCMU 00JIoM YaaBajl HAOypAaHU n MyTaxua Merapaa/.

Mucon. 1) Anagu n = 13 gap KucMu 00104 YaaBall By4yyJ Hagopad, rmac

6-13+1 =79 —apaau coja acr.
Apgamu n = 13 gap KUCMU MOEHU YaJIBaJI MaBYyJ acT, bapou xamMuH 6 - 13 —
1 =77 — agaau TapkudOi MmebdoIai.

2) Anamu n = 149 agaau cona act, uyHKU 149 = 6 - 25 — 1 Ba amaam 25
Jlap KMCMU ITOEHUH YaBaJl HECT.

3) n =229 — agaau coga act, yyHku 229 = 6 - 38 + 1 Ba agaau 38 map
KUCMH OOJIOMHU YaaBall HeCT.

4) n = 187 — agaau Tapkubu act, uyHku 187 = 6-31 4+ 1 Ba amaau 31
JIap KucMmu OoJjiouu yaasajl MaByya act [137, c. 7].

Tap3u gurapu 4yJ10 KapJIaHu agaJxou coJa YyHUH acT:

1 Ba n-To amaaxou comapo rupudTa, OHXOPO 00 POXU AUIXOX, 0a Ay TYPyX
qyJ10 MEHaAaMOeM, Xap K I'ypyxpo 3apb 3a1a, 1y HaMyau 3apOIaBaHIaxo XOCHI
MEKyHeM Ba cymma € (apku uH 3apOmaBaHgaxopo wmeco3eM. bo épun
XOCHJIIIIaBUM cymMa € ¢dapK KBaJapaTH amgaaxou comau (n+ 1) xypa Oymapo
XOCHJI MEKYHEM.

Mucon. 1) 1 Ba aganxou comau 2, 3, 5-po uxtuépit 6a Ay rypyx 4yao
MEKYHEM:

[ rypyx: 2 } 1-3:5-2=13;
I rypyx: 1,3,5 1-3:-5+2=17.
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Ananxou 13 Ba 17 6abau 5 a3 kBagpaTu agaau cojaau 7 Xypa act. lap uH xoiat
ananxou 13 Ba 17 agaau coma acr.
2) A3 1 Ba agaaxou cogau 2, 3, 5, 7, 11 ucrudona 6ypnaa, anaaxou comau

a3 kBajapaTy agaau 132 = 169 xypx 6y1apo XOCHI MEKYHEM.

[rypyx:3-5 } 154 + 15 = 169 — Tapkubu;

[Trypyx:1-2-7-11 = 154) 154 — 15 = 139 — agazau coza.
['ypyxxou ryHOTr'yH MECO3€eM:

Irypyx: 3:5-7 = 105} 105 — 22 = 83 — agaau coAa;
[Trypyx: 1-2-11=22) 105+ 22 = 127 — agaau coja.

D30x. Arap ¢apku XOCWIIIyIau afgaj a3 KBaJapaTH aJagd coja KaJloH
Oo1aa, UH TyHa aJia/l MyMKHWH aJIaJy cojia HaboIa/l.

Mucon. 1 Ba amaaxou cogau 2, 3, 5, 7-po uxtuéput 6a Ay rypyx 4yao
MEKYHEM:

I[rypyx:1 =1
IIrypyx:2-3-5-7 =210

210 — 1 = 209, Base 209 > 112,
bo un cabab amaau 209-po agaau coma rydra HameTaBoHeM. lap XakKukat
209 =11-19 acr.
Muconu 2. 1 Ba agaaxou cogau 2, 3, 5, 7, 11-po 60 rypyxxou r'yHOTYH
4yya0 HaMyda, XaMau aJajixou coaau a3 agaau 169 xypadynapo mecoeM.

Irypyx:2-3-5=30 } 77 — 30 = 47 — agaju cofa;
Mrypyx:7-11 =77 77 + 30 = 107 — agazu coza,

Irypyx:3-7 =21 } 110 — 21 = 89 — apgazam coaa;
Irypyx: 2-5-11=110J 110 + 21 = 131 — agazau coza,

[rypyx:2-3-7 =42 } 55 —42 =13 — ajaau coaa;
[l rypyx: 5-11 =55 554 42 = 97 — aganu coaa,

Irypyx:5-7 = 35 } 66 — 35 = 31 — agaau coaa;
[Irypyx:2:3-11=66) 66 + 35 = 101 — afjau coAa,

Irypyx: 3-11 =33 } 70 — 33 = 37 — ajaju coaa;
[l rypyx: 2:-5-7 =70) 70 + 33 = 103 — agaau coza.

Xamawm agaaxou cogau a3 agaau 169 xypa €édra myna [137, ¢.7].
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A3 XdMHUH JINXO03, 43 XaMad aJaanu Codar KaJIOHTapWHHU MCPCCHH, KH TO

3aMOHM X03UPaK MO MabiIyM acT a3 12003 xonau M,, = 219937

— 1 ubopar acr.
Ananu My4,43 anaau coma 6yaa, a3 3376 xona ubopat 6yganu oHpo coiau 1963
0a €puM MOIIMHAU 3JIEKTPOHMHU Xucobapop onuM JonHang Yemwmnc HUIIOH
J10J1aacT.

To conu 1964 Byyyn momrtanu 37-To amaaxou Tapkudobuu I1. depma
ncoOoT Kapaa mypaact. MMuxo xanromun =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, 226, 228,
250, 267, 268, 284, 316, 452, 1945 6ynan a3 F, = 22" + 1 xocHa MelaBaHI.

To xon nucOboT Hallygaact, ku agaaxou tTapkubuu I1. depma 6eoxupanyg
¢ oxupHok? Basne 6eoxup OymaHu agajaxou HaAMYIU 2" +k (k=1) az Tapadu A.
[IIuHCenm HOM oMM MCOOT Kapja ILIyJaacrt.

NcboT MekyHeMm, ku siroH ajgaau [1. @epmapo yyH yambu 1y agajixou
colga TacBUpP KapJaH MYMKUH HECT.

Masbaym acrt, ku apamu F, = 22" +1 xXaMma BakKT TOK acT. Arap amaau
F. yampu oy amanxou coma Fn= p1+ p2 Ooman, oH rox 0Oosg p1 =2 Ba
pp=Fn-2=2"4+1-2 = 2" ] masaj. Baye yymomasuu

2 =2 e+
HUIIIOH MeOuxad, KU p2 agaau coma myaa HamertaBoHand. Ilac, agamm 1.
depmapo UyH YaMbU Ay adaad COoJa TaCBUP KapAaH MyMKHWH HaOygaacr.

Anamu tapkubun IT. @epma Fios = 227 + 1 mopon 1052 pakam 6yza,
TaKCUMKYHaHJau coJau XypATapuHaml a3 agaau S - 21947 + 1 ubopar Oyna,
WH agaja gopou 587 pakam meOora.

MyaiisgsH kapnaa myjaaact, ku agaad 45 592 577, ku TaKCUMKyHaHIau
anaau I1. ®epma Fio Ba TakcumkyHanmau agaau I1. depma Fig meboman,
anaau 825 753 601 Oynaacr.

Ncbor kapma mypaact, ku agaau II. depma Fi4 1O amamu
65536 -2000 + 1 = 130072 001 TakcMMKyHaHAaxou Hamyau p = k- 20+l

+ 1 nagopan. TakcumkyHanpaxou comau azagu I1. depma Fi4 a3 amaam
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131072 001 xanmoH acTt. YymokyHum KaHOHWUKUU apganxou Fs Ba Fe édta
mygaact. Mabsiaym kapaa mypaact, ku agaau @epmau Fi3 a3z 2467 pakam
nbopar acr.

Myaiign kapaa mygaact, ku agaau I1. depma xanromu Fasy az 10135
pakam ubopart Oyna, sike a3 TAKCUMKYHaHIaXoW OH 0a 27 - 2455 + 1 Taalyk
nomta, oH gopou 139 pakam acr.

XaMUH TaBp, a3 pyyd TaXKUKOTU MO, TO UMPY3 a3 xaMa KaJIOHTapUH
amaau I1. ®epma un agaau Fioss acrt.

Amagxoum TapkubOW OymaHM aJagxoW oBapaallyaa, 00 METOIXOHu
TYHOTYHM MaTeMaTHUKH € K1 a3 uctudoadbapuu METOAX0M MaTeMaTUKal OJId

ncOOT Kapaa myjaact [26].

2.2. Pymm Hazapusiu aiaJxoM cojia 1ap 0copu OJTUMOHH PycC

Hlaxnmariiupouxuu Fanrdoepu Ipamocgen. Cababxou MaKITAFUUPIAUXUN
rFanOepu DpaTtocheH 6a Machbaaaxou 3eprUH BoOACTa acT:

— Machallaxou 400a4ory30pun MEbEPUM (KPETEPUSIN) COIATUU adaaXon

HATypalu;

— MYalsTHKYHUU TaKCUMKYHaHIAXOH adaaXxou OyTyH;

— Jlap IAKJId aHAJIMTUKA MyalsiH HaMyTaHU aJaJIxou Coa;

— udonaa épranu MUKIOPHU agaaxou coaa aap dhocunan JodaIry/a;

— TapTuO JOJAHU YaJBay aJaXx0H Coa.

Nukumodu maknrariiupauxuu «Famdepu Dpatochen»-po 6a rypyxxou
3epUH 4YydO0 HaMyJaH MYMKHH acT: MIaKJITaFUUPIUXUU apu(MEeTUKUH
«Fanbepu Dpatochen»; EhraHnu KUMaTH aHUK € TaKkpubum (yHkcusu T(x).
Kumatu m(x) Mukmopu agaaxou coja a3 1, 2, -+, x —po udomga MekyHa.

Hlaxnmariiupouxuu apugpmemuxuu «Farbepu Ipamocgenr. MatemaTuku
daponcasum acpu X VI XKan bpouxop (conxou 1494-1570), xu 60 Taxamiycxou
Noviomagus Ba Neomagus Malixyp acrt, ssK4aHJ KUToO oupg 0a apudmeruka
HAIIp Kap/, K1 1ap KUToou ayromu conu 1544 6apomana Ba 6abaan conu 1901

43 CapH HaB HAIIpImyaad, akuaau N6H an-bannn qaaBaJId aIaIXON HATYPaJIupO
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ouJ1 0a TAKCUMKYHaH1axou ajgaja Taptud noa [140, c. 253-267]. BakTe ku agagu
p XaMuyH ajaau cona mebowman, agaaxou pZ, p(p + 2),p(p + 4), --- nap 4aasan
XaT 3aj7a memanaj. bunobap oH, xymoca mMebaposia, Ku agaau Tapkubuum 6a k
TaKCUMKYHaHIaM coJla KapaTi Jap yaaBall gap k cyTyH 4oi merupa.

XamuH TaBp, nap oxupu acpu XVII agaemra ong 6a TaTOMKIIAaBUU Fajaoep
Ba Jlap IIAKId mporpeccus udoaa HaMyJdaHH OH CypbaTu To3a rupudt. Hdap
MyKOHCa IWJIaH MyMKHUH acT, KM arap JpaToceH agaaxou coaapo XaMuyH
nporpeccust 60 agaaxou BOXUI Tax, i Kapaa 6ommaa, Hukomax mporpeccuspo
00 dapku 1y TaxKuK Ba JIelOHNC KaTOpH agax0ou COIapO XaMUyH POrPecCcus
00 (apKu 1mamn NenHuX0, 1 HaMy/I.

Yaasanu JI. Diineppo (c. 50) akcap myamtudon nucrudoga HaMyaaHI, KA UH
yCyJI axaMMMATH aMajii nopaj. Xyau JI. Ditnep machana ryzoura 0y, ku 0a
BOCUTAu UH YaJIBAJI MUKJIOPHU afaJixou OaifHU XaMm cojia Ba XypATApUHU OHPO
MyamssH Meco3eM. babarap uH xonatpo K.d. I'aycc pynkcusu Ditnep Homua,
60 @(m) umopa kapaaacr [145, c. 30-31].

Macpwanau mazkyppo JI. Ditnep Ba K.®. I"'aycc 60 €pum 4y10KyHUHU aTaau
nonaimryaa 6a 3apOKyHaHIaW OJK XaJl HAMYAaH/I, KU YyHUH acT: a3 CUCTeMau
amamxon 1,2,3,--,m (ku map MH 40 m =p;'p,’-prt Meboman)
3apOKyHaHAAXOM OJIMPO Yy10 KapaaHa. Agaau m-po 60 p, magaprnai Takcum
HaMyjda, KapaTuu p;, 0aba KapaTuM p,, KapaTUH Py Ba Falpaxopo Xucod
HaMydaH]I.

Hap 6aitnu amaaxou 1,2,3,:--, m MUKIOpH ajgaaxou O6a p,; kapati Oa pﬁ
1

b6apobap Oyna, amagu 0a p; TakcuMIIaBaHaa 6a m — ~=m (1 — pi) o6apobap
1

P1

acT.

Jlap KaZlaMXoH osiHZa a3 OOKUMOHIaalll

m 1
2(1-2)
P1 P1

XOCHJI Kapja MemmaBajl. Amxaau 0a p; Ba p, TaKCUMIIIaBaHIa O0a



Ba TO OXHMPOH KajgaM
1 1 1
oo < mfs-2)(1-2) (-
P1 P2 Pr

Fanbepu JI. Ditnep acoc rapaua, KM 0apou TaxXKUKUA TaAaKCUMOTHU aJaJIXOH

XOoCulI MCrapga.

coJla Jap HAMYJIU IIPOTPECCUST POXXOU YYCTYy4yH UIMI 0F03 €0ad. dap HakKu
aBBaj, UH MCOOTH YOWTMPKYHHMH aaagXou coja TO OEoXupH Jgap HaMydau
nporpeccusixom mk+ r, 0 < r < m, KTY (m, r)=1 6ya. UcOoTu uH TaKkCUMOTH
amaaxou coma conu 1837 map kopxou wiamum JI. Hupuxie (1805-1859) 60
YCYIXOM MaxCyCcu «FadpudJIeMEHTaph» MYIIOXUJa MellaBad, KA 0a OH
dbynkcusiu maxcycu L-gyHkens noxun kapaa myn [142, c.45-71].

[TaxukyHUM MpUHCUIIN DpaTocher bapoun MyalissH HaMyJlaH! aJIaXoH co/ia
0a IaKIM MPOrPeccusiXo Aap TaXKUKOTH MaTeMaTuku paponcasit B.A. Jleber
(conmxou 1791-1875) [151, c.1-37], xu O60 BocuTam mnporpeccusixo 0o dapku
Mporpeccusii  KajaoH €EPTaHu aJagXoW coaapo TaxKWK Hamya, O0a Hazap
Mepacas. Y mporpeccusipo 60 gpapku nmporpeccusiu 6apodapu 210 =2-3:5-7
Taxkuk Hamya. [Iporpeccusu JlebGer nap maknau 210k+ r, 6apou r-xou fFaiipu
amagu 2, 3, 5, 7-po map Oap Merupan. Mawaym act, ku @(210) = 48,
MIPOTPECCUsIN XaMau aJlagXxou cojapo Oa faip a3 2, 3, 5, 7-po dapo merupa.
A3 Tapadu gurap, TAXKAKOT HUIIIOH MEINUXa/l, KU YyHUH YCYJIN IIporpeccus 00
dbapku mporpeccuu KaJloH Oapou XUCOOKYHH Oyma, Oapou HHKHUIIO(HU
Ha3apUsIBUM COXTAaHM TIPOTPECCHUSIX0 axXaMMHATH KajoH gopad. baparap
MabIyM IIyd, Ku 00 (apku mporpeccusii KajaoH HCTU(OAAM TPOTPECHUSIU
apudmernkin omg 0a YYyAOKYHHM afaJXOHM CoJa XapaKTepH XHCOOKYHUPO
Jlopa.

XaMMH TapukK, TAaTKUKOTH aBBajau makiaTariupauxun «Fanbdepu
Opatochen» 0a YyOOKYHHUU aJaJxou coda 00 E€pHU MPOrPECcCHIX0 Maxmay/.l

mynaact. Jlap maBpaxon MuHOaba Machalaxou 4YyJIOKYHU nap apupMeTrka
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pOXM xa/uu Xyapo €prani. «Jlap uH caMT TaXKUKOTH OJMMHU pycH acpu XIX
npodeccopu goHUITOXYM MOCKBa, sKe a3 TAIIKWIKYHAHIAXOW YaMbHUSITU
MaTEeMAaTUKOH - aCTPOHOM, MeXaHUK Ba pue3unoH A. Crnyackuii (conmxou 1841-
1897) meboman, ku y dhabojioHa 0apou MHKUIIOMU Ha3apHUIU adaaXo KYIIUII
Hamya Ba akumau «Fambepu IpartocheH»—po 00 HUMKOHHUATXOM TYHOTYH
nemHuxoa Hamya» [113, ¢. 195-208]. «Conu 1868 map mamiBapaTu 4amMbUSTU
MaTEMAaTUKOH OWJ 0a aJajJxou coja Ba IIAKJIU OH Mabpy3a HaMyja, HUIIOH
01, KM OH a3 Ay KucMm mbopat act. Kucmu sikym, uctudomam popmynan
Jlexxannp oun Oa MyailssH HaMyJaHUM MHKJJIOPH aJalXoHW coja Jap KaTopu
1,2,3,---,x 00 maxkmn

=) -1+t- 3 [He 3 5]

1<i<jsn

Mebomal, KM Jap HH Y0 P; < Py < -+ < Py < Vx, [a] — kucmu 6yTyHu agamu a
oyna, py, P2, -, Pn —adagxou comga medomany [114, c. 214-216].

Kucmu nyrom, uH MyaiisiH HAMyJaHU aJlagxou coda gap OalHu agagxou
Vx Ba x Me6oma,

buryzop pi, p2, -, Pnp — XaMam agagXou coda Jgap OallHM KaTopu
1,2,3,--,Vx 6yna, Vx <y < x, agaau y agaau cofa MeOoIIas, arap XaHroMu
oHpo 60 p; (i=1,2,:-,n) TakcuM HamygaH 6akusxou 1,2,3,---,p; — 1 xocun

maBana. MIH Macwkana gap MIApOUTH XO03Upa Jap HAMyIUd 3€pHH HaBUIITA

MeEIIaBal;
y = [ul}*™" (mod p,),
y = [ul}?” 1(mod pz)
y = [ul?" ' (mod pn),
KM JTap UH 40 [a ]p1 —azanganxou 1,2,3,:-,p — 1 kajgoH MeboIa.

NH Hamyau Macwkanaxo Teopemanm xucod mgap Oopau €dTraHum OaKUIXO
MeOommaz, ku aap acpxou Il Ba IV map myzodotu Cun-C3ro nmaigo mryaa, Xajaiu
oH 0a matematuku unHi Cun Czro Illao [135, ¢. 79] map acpu XIII Taammyk

Topa.



72
A3 ycymu Cun Csro Illao ucrudoma mamyma ®.A. Cayackuil xaiu
Machaaaxopo Jap MIAKIM 3€pUH YYCTYy4y MEKYHAI:

pi—1 p2—1 pn—1
y=(=) WP () BT e () felP T (mod p),
P1 P2 Pn

KM Iap UH Y0 P = P; " Py * *** * Pp MeOo1Iam.
MacanaH, arap MyalisTHKyHUU aIaJx0H coaa OaitHu amgaau 4 Ba agagu 16
Oomasa, oH rox p = 23 = 6 Oyaa, 6apou Xa/utM Machajla CUCTEMau 3€pPUHPO

XaJI HaMYyJdaH JIO3UM acCT:

{x = [u]i(mod 2)
x = [v]3(mod 3).

Jap un 4o [u;]} = 1, [v]? naiinapnaii 6a 1 Ba 2 6apo6ap act, 6GUHOGAP OH,
3

X = <g) [u ]t + <§) [v,],° = 3 + 4[v]?(mod 6),

Ba a3 UH YO
x =3+ 4= 1(mod 6), x =1+ 6t
x =3+ 8 = 5(mod 6), x =5+ 6t.
MHTHX00M KUMaTXOoM t, UIMKOHUAT MEAUXA/, KU aJaaXou coja aap Oaitnu 4 Ba
16-po MmyalissH HaMoeM, KUMaTxou X afgaaxou 7, 13 Ba 5, 11 maiino memiasa.
Nu ycynu @.A. Cnyackuit 6a nHKUIOpU MyaussHKYHUU alagXxou cojaa
00 €puM MemaKm UHTUX00 HaMydaHM SIKYaH[ aJagud COJau aBBajl UMKOHUSIT
noa. IH ycyn UMKOHUSAT A0Md, KU a3 Telakid JOHUCTAaHM aJaJx0ou COoAau a3 a
KaJloH HaOyaa Ba Oa Bocutam (opmyia €épraHu agaaxou coma gap OaifHU
amagxou aBaa’ MycougaT HaMyd. Jlap KOpXoM WIMHU MyaJiu(oHH
MuHOabaa, wMacajmaH: <«II1.C. TlopeTrckuit HWH yCyldl XaMyyH YCyJIHU
yMyMUKapaamyaan 3u€a  HamMydaHu (apku Tporpeccusii  apupMeTHKA
noHucTa myma [76, c. 52-140].
I'.B. Jleiitbnurc (conxou 1646-1716) nemuuxon Kapa, KU xamaun agaaxou
conapo Oa faiip a3 2 Ba 3 nap nporpeccusixou 6k + 1 Ba 6k + 5 qunan MyMKuH
act [76, c. 52-140]. AMMO § KyIIuin Hakap/, KM KUCMHU 3UEIU KOPXOU XyAPO

Halllp KyHajd, a3 WH py, Mackajau udomand aaagxow cojaa Jap IHakiu
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nporpeccusiu  gap 0o0Jio oBapaallyJa TO HUMpPy3 Iyppa Haraumraacr.
TatOukimaBuu fajadep HUCOAT 6a MH mporpeccusxo coiu 1887 a3 tapadu
MatemaTukn maxpu Kazon (Poccusiu mommoxi) I1.C. Iloperckuii (conxou
1846-1907) amanit kapja 1ryaaacr.

«Xonatu aurapu makiagurapkynnu «Famnbepu Dpatochen» gap kopxou
TaXKMKOTUM XaTMKapaaud goHumroxu maxpu Kues, myxappupu Mmayauiau
«BecTHUK ombITHON (pu3uku u anemeHTapHoi dusukm» O.K. lnmaumHckuit
(conmxon 1848-1912) mykappap mya. Conu 1888 map mavammam map 6010
HoMOapiyna ¥ 6a moHanau CIyACKU pOXXOW YYJOKYHHH aaJXx0u COAapo
aap Iuixox, pocuian agaanuu aaaaxou TOK HUIOH 0. Anaau TOKu n = 2a +

1 6apou XaMau aZaXxou cojau p < v/n agaau cojaa MeboIa, arap
p—1
a# — (mod p)

6omazn. ba TaBpu aurap, arap n — ajgaau coaa oomajg, oH rox, bapoun = a +
(a+1) aganu a 6051 SrOH MYyOJWIad MYKOUCAKYHUM 3€pPUHPO KaHOAT
HaKyHa:

x = 1(mod 3)

x = 2(mod 5)

p—1
xET(modp),

p < +/n 6omaz. Uu mykoucakynuu mebépu D.K. IlInaunHckuii HoM rUpUQT.
I'y3opuiiiu uH ryHa ycyn 6apou MyaisiH HaMyJlaHu agaaxou cojgau a3 N to M
00 MyalsiH HAMyJIJaHU YYHUH aJaJid
N, =(@a+x)+(a+x+1),

KU a + x 00571 cucTeMal MEbEPUU MYKOMCAKYHHUPO KaHOAT HAKyHall, 3apyp
act» [132,¢.107 — 110].

AxHyH agaaxou cogapo To agaau 300 myarissH MekyHeM. OXUpUH agaau
comgau To 200 agaam 199 meboman,

N; =199 =99 + 100,
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OH I'OX, MyKOMCAaKyHUU MebepH TO V300 =~ 17 myoauimaxou

x = 1(mod 3),
x = 2(mod 5),
x = 3(mod 7),
x = 5(mod 11),
x = 6(mod 13),
x = 1(mod 17)

MeOOIIaH/I.
Xanromu 6a agaau 99 TaKCUMKYHUU MYOJWJIaXOW JOJAly/1a OaKUsIXou

0,4, 1,0, 8, 14 naiito memaBana. Myoannaxou MebEpUM MYKOUCAKYHH Jap
IIAKJIU IIPOTPECCUSI HAMYIU 36PUHPO METUPAH/I:

x =1+ 3t,
x+4 =2+ 5t
x+1=3+7¢
x =5+ 11t
x+8=6+ 13t
x+14 =8+ 17t
KU Jap WH 40 xaMmau KumaTtxou a3 1 to 50 6a 3pTHOOp rupudTa Hamyga,

KUMAaTX0U UMKOHIA3UpH X 1ap popmyiia
N; =99+ x) + (100 + x) = 199 + 2x
anaaxou 6, 12, 14, 15, 17, 20, 21, 26, 29, 32, 35, 36, 39, 40, 41, 42, 47 xocun
MemaBaa. bunobap uH, agaaxou coga pap 6aitau agaaxou a3 200 To 300 uuxo
MeOOIIAH/I:
211, 223, 227, 229, 233, 239, 241, 251, 257, 263, 269, 271, 281, 283, 293.

2.K. [IIunaunHCKUN MH yCyJapo 0a maiiapnany KaMIilaBaHIa TaTOMK
Hamynd, sbHe a3 N =a+ (a+ 1), N —agaam coma, XaMad KUMaTH X —poO YyJI0
MeHamosI, ku N’ = (a — x) + (a — x + 1) HU3 agaau coga MeOoIIa.

Axanemuxu akagemusiu wimxou [letepOypr B.S. ByHsikoBckuit (conxou
1801-1889) maknrariiupauxuu «Faxbepu Opatochen»—po 0a HaMyau
nporpeccusiu apudmerukin 60 ¢apku mporpeccusiu 6a 10 6apobap TaTOUK
Hamyn [13]. Moxusitu kopu B.Sl. ByHsikoBckuit 6a Xamim Myoamiaxou OyTyHU
TyHOMabJlyMal MUKIOPU MYOAWIaXOM HOMAabJIyM OBapja pacoHa. MaBKeu

acoci nmap mnemHuxoau B.S. byHskoBckuit uH €épTaHm XypATapuH
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TaKCUMKYHaHOan coja Oapou amaau KamoH wmebOoman. Fambepum B.A.
ByHSKOBCKHIT OHPO J1ap S MHCOJI HUIIIOH MEINXAI.

1) Myaiisn namyoanu adadxou cooae, Ku pakamu oxupurauion 6o 1 mamom
mewasano 6a oap gocunau az 100 mo 200 mexobano. B.51. byHskoBckuit 6apoun
MH TyHa ajaaxo wmimopan 1x 1 —po AoXwiI HamMyd, KM X — Iaidgapran
kumatxou 0, 1, 2, 3, ..., 9-po kaOyn meHamosia. Azbacku nudogan

1-1=100+10x+1=101+10"x,
xaHroMu €draHu agaaxou coga gap nporpeccusi 101 + 10x 6apobapu
0<x<9
Oyda, agaaxou TapkuOu 00 Myoawnam 3epuH py — 10x = 101, p —aunxox
aJlaau cogau |\/§ | MeOolaj, MyaisiH Kap/ia MelIaBaH.

Jlap UH MHCON yCylIu YyAOKyHMHU aaaaxou coaau B.S. ByHsKoBckuii
Oapou amaaxou xypa Oyaa, y oHpo 0a YyIOKYHMH aJaJxou KalloH ucTudoga
Oypa. MoxusiTi UH yCyJI a3 OH HOOpaT acT, KU MEIIaki a3 MyoJuIan

py —10x = 101 (D)
KUMaTu XypATapUHU X, KU 0a Y, MyBOMHUK MeEOsi, Myodauaau aap Oo0Jo

HUIIOHAOoMaInyAa nap mwakiu x = 101x, — pz

) 101xy — x
é z= E— (2)

ndona ébpra, nap uH 40 z — agaau OyTyH Oyaa HoOapoOapuu 3epuHPO KaHOAT
MEKYHa:

101% =9 _ _ 101x,
_— Z .

p p
Xanromu p = 3 OyaaHu HoGapobapuu 00J10 UyHHH Udoa my/a,
101x, — 9 - 101x,
3 - 3

KUMAaTHU X, a3 myoawinau 3y — 10x = 1 xocuit MemaBaj/i.

XaHromu x, = 2 OyJ1aH KUMaTH zZ a3 Hobapobapuu

64t <2 <67
3=%=0"3
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XOCHUJI Tapau/ia, KUMaTXou OyTyHU Z agaaxou 65, 66, 67 Oyaa, KUMaTXou X Aap
acocu myoaunau (2) x = 1,4,7 € agaaxou tapkuodbuu 111, 141, 171 myBoduk
Merapaa.

XaMuH Tapuk, XaHromu p 6apou 7, 11, 13 agaaxou tapkubum 111, 121,
141, 161, 171 myaiisH rapauaa, agaaxou cogau cepakamau 101, 131, 151, 181,
191 nmaiino memasans [133, c. 14-15].

2) Myaiisn namyoanu aoaoxou coda dap gocunau az 1000 mo 2000 ea
ucmughooau ou oap gocunau az 1000 mo 10000. Docunau aoaoxo az 1000 mo 2000
ba uop 2ypyx yyoo kapoa mewasad. I'ypyxu sKym Xamau agaaxou Oa 1
TakcuMinaBangau a3z 1001 To 1991, rypyxu nyiom xamau ajgaaxou 0Oa 3
TakcumiaBangan a3 1003 1o 1993, rypyxu ceiom amaaxou Oa 7
TakcuMinaBanjgau a3z 1007 1o 1997, rypyxu dopym agaaxou 6O6a 9
TakcuMimaBaHgan a3z 1009 1o 1999 nap Gap merupana. Amaaxou Oa S
TaKCUMIIIABaH/Ja JWJa HaMellaBaHI, 3epo OaitHu agaaxoum Oa 5
TaKCUMIIaBaH/1a aJaJIx0u coAa MaB4yyJ HeCT. XaMUH TaBp, Machalia 0a XaJuiu
MYOJMJIAXOU 3€pUH OBap/aa MellaBa;

py — 10x = 1001,
py — 10x = 1003,
py — 10x = 1007,
py — 10x = 1009,
KU KMMaTXoW x agaaxou aypakamau 00, 01, 02, ---, 99 Oyna, agagu coaau

p —kumatxou 3, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43 kaOyn MekyHaJ Ba
Kumati V2000 = 44,6 Meborma.

3) Myaiisn namydanu adaoxou codau cepakama 60 épuu CymMmau pakamxoe,
Ku adaou doumt medoowano. dap muconu B.S1. ByHsikoBckuii cymman pakamxo
60 16 6apobap acT. Agaayu oXxupuHu cepakama 961 6yna, 9+6+1=16Ba /961 =
31 act. ap OaiiHu xamau agaJxou cepakama agaaxom 6a 3, 5,7, 11, 13,17, 19,
23, 29 Ba 31 kapatupo yyao MekyHeM. MIH aag XaHromu mapTa u + v + w =
16 1maxJim 3epuHPO METUPA;

N = 100u + 10v + 20.

Anmaaxou TapKuOUM a3 MyOIUIan
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py — 90u = 160 — 9w
MyausiHIIyAa, KAUMaTu p xamau kumatxou 3,5, 7, 11, 13,17, 19, 23, 29 Ba 31-po
KaOyJ1 MEKYHAS.

4) Mpyaiisn Hamyoanu aoaoxou cooa oap cucmemau «Hamyou
bapeapoanoa» WH CHUCTEMaxoW aJaguud sKXxejla Yourupiyga meodoam.
Macanan, 16x16, ku kumatu x 6a 0, 1, 2, ---, 9 6apobap act, HaMmyau UH aJaau
MmaHypakKama

N = 10*u+ 103v + 10w + 10v + u

oyna, on 6a maxkau N = 101(101u + 10v) + 100(w — 2u) oBapaa MelIaBa.
Ananxou makiau 16x16 namyau

N=101(101-14+10-6) + 100(x—2) = 16261 + 100(x — 2)
nopana. Azdackm 16261 = 7 - 23 - 101 6yma, amagu N xauromu 100(x — 2) 6a
amaaxou 7, 23, 101 kapatéi OymaH, amagu TapkuOn mebomana. Amagu x
kumatxou 0, 1,2, -+, 9 KaOysn MeKyHad, X — 2 XaHroMu x = 9 Oyan 6a 7 kapaTi
Meboraa. XaMuH TaBp, MeOuHeM, Ku amaaxou 16261 Ba 16361 amagxou
TapkuOu mebomana. A3 pyu amomMaTxow Takcuminaid 0a 11 Ba 13 myaiisH
HaMyJaH MYMKHH acT, Ky agajau 16861 6a 13 kapatin meborai.

bapou anaaxou 6okuMoHaa TakcuMinam 6a 17, 19,29, 41, 47, 53, 61, 67,

71,73,79,83,97,103, 107, 109, 113 Ba 127-po qunaH MyMKHH acT Ba
V16961 ~ 127
MeOomam.
N =16261+10(x—2)=7-23-101+2%-5%-(x —2)
MeIllaBa/l Ba IIapT HECT, KM TaKcumiaBuu agaau N —po 6a 3, 7, 11, 13, 23, 31,
37,59, 101 canyem [133, c. 16].

5) I'yzopuwiu ycyau kopkapou épmanu adaoxou cooa. bury3zop macbanaun
MyalssH HaMyJaHU ajaJd ajJoxXuaau cojga € TapkuOW OydaHM OH Ty30IlTa
masaa. Macanan, agaau N = 4567 — po, B.5l. ByHsIKOBCKMI YyHUH T'y30pHIL

MekyHaa. OHpo 6a Hamyau 45 - 7 HaBHUINTA MyaiissH MEHAMOSIT, KU

4507-anaam copa,
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4517-agaam cona,
4537 = 13- 349
45477-anaam copaa,
4567-agaam coaa,
4577=23-199
4597-apanu cona.

Hap uH cucrema aganxou 4557, 4587, ounobap 6a 3 xapatin OymaH,
Xopuy InyjgaaHa. baprapi gomtaHu  yCyld  IemHuxonkapgan  B.S.
bynsikoBckuit HUCOaT 6a «Fandbepu IpaTocheH»—po UyHUH Mapx, MeANXad, K1
XAaHIOMM YYJIOKYHHM ajanaxou coaa gap (ocumau 1001 to 1991 60 ranbepu
OpatocheH amanu TakcuMpo 374 mMapoTtmba MYpo HamyaaH jJo3uM acT. bo
ycyau nemHuxoarapaugan B.S. BynskoBckuii 36 Mmyoaunapo xajl HaMyJaH
3apyp acr.

Ycynu B. 1. ByHskoBckuii 0a Mmacbkanan myaissHkyHun T(x + y) — m(x)
0apou KUMAaTXOU KaJIOHU Y OO0 HUIIOHAOAXON aMalul MyalsTHKyHUU agaJIxou
cona MeboIa.

VYceynu B.A. byHSIKOBCKHMIT UMKOHUST 101, KU Aap Poccust kKopxon WiiMumn
Baceh Ba Jap XOpH4ya MaKOJaxXoW WIMH ouj 0a YyJOKyHHU aJaJXou coia
Maia0 MmaBaHI «ACTPOHOM-MYIIOXUIa9l, HYPOKYHAHIaW Ba3u(u JTOTCEHTH
nonumroxu Kazon, mokropu ¢danuu acrponomus I1.C. IToperckuii (conxou
1846-1907) map comu xonumm 1886/1887 map ceMuHap-mamiBapaTu WIMXOU
¢u3mka Ba MaTeMmMaTuka Aap MaB3yu «OMy3uUIIM agagxou coja» OapomMa
Hamya. bapomann wnmum § 6a aCOCHOKYHUM Ha3apHUsIBA Ba YMyMHTapIOHUU
makiaTariupauxun «Fanbepu dpatochen» baximmaa mryga oym [76, c. 52-140].
ba ralip a3 uH, MyanssHKYHUM MachallaXxOW Ha3apuUsIBH Ba aMaJIMd Ha3apusu
aJaaxo Tys3omrTa mygaa Oyd. Makcan a3 rysopumm «Fambepu Dpatochen»
Oapou MyalsTHKYHMH agaaxou coda aap docuiam myaiisH (a3 1 To N) 6apou
€éhTraHn xamam aJaaxou coja Oa Falp a3 sAK4YaHI alaJXO0Uu COJlau aBBaJIU
p1D, - Py, HOOpAT Oya. buHOOAp MH, Mackamanu acock MH €PTaHU aJIaIX0OU CoAa

Jlap MPOrPECCUSIXON HAMYIN JUIIXOX,
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mk + 1, (mr)=1

ry30IITa I1yaa oy/m.

bo ubopau gurap, myallssHkyHuu agajaxou cojga a3z I To N, p; = 2,p, =
3,03 =5, ... Pn (Pn < VN) MH IK905KYHNI XaMaK a1a1Xx01 cofian To N, Ku a3
MIPOTPECCUSIN

Y(2:-3:5p,)+k2:3-5p,.

xocu1 MemaBaHa, Oya. dynkcusu P(m) — GyHKcusu ymymukapaamygan JI.
Ditnep Y(m) Oyma, xamau agaaxou 6aHu Xam coga 60 m udoma me€da.

ABBaMH TaTOMKM 3BPUCTUKA ouja 0a KuMaTu ¢GyHkcusu P(m), K1 a3
XOCHJIW 3apOM sSKYaH[ aJaJX0U COJlau aBBajla MOOpaT acT, oBapja IIyJaaacr.
Hap acocHOKKYHUHU popmytaxo 6apou MH (PyHKCHUS XaHTOMHU m, KM 0a XOCHIU
3apOM SKYaH[ aJaJx0u CoJau aBBajia Obapobap acT, MEUIHUXO/I IIyJaacT. A3
Tapadu aurap, Gopmyliaxod MyIIoxyaairyga 0a KUMATXOM T'YHOTYHM WH
dbyHkcus xene Mmypakkab O0yna, TaTOMKUA aMaJIMd OH HOMYMKUH acT. buHo6ap
uH, [1.C. TIloperckumii ¢dopmyman ¢ynkcusu Y(m)—po uyHuH wudoaa

Hamyjaacrt [76]:
m=pipgpi =] |- A

1_[(10) =pipy P A=pIT Py eepatT

v =4 (| @) +x] |w.

Hap 6apobapuu oxupoH KumaTtxou k maiigapnait kumatrxou 0, 1, 2, -, A —
1 —po Kabym mekyHaa. lap xomaTu Xycycu:

a) xauromu m = p,P(p) = 1,2,-=-,p— 1,

6) xauromu m = [1(p), W(I(P)) = [1(P) rsien T2 — k' TI(p) meGowag,

Hap uH 4o K’ kumaTxoepo KaOyJ1 MeKyHaH, KU (hapKu KMCMH pocT Oaitnu 0 Ba

[1(p) Oyna, UMKOHMSTH UH agaaxo 0os 0a

o([ [@)= @i - Do - a-D =] [0-D

O6apobap OommaH.
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Macanan, 6apou €pranu kKumatu ¢ynkcusu P(72) 6a Ha3zap Merupem,

ku gap byakcusu iinep P(72) = 24 meboma. I[ap HH 40

A=22-3=12, ﬂ(p) 12
buno6ap un, Y(72) = Y(6) + 6k, (k=0,1,2,:--,11),

¥(2) qj()
¢(6)—6< > 3

PU(2) =1, Y(3)=1; 2.Asz0acku Y(6) = 5;1, meboman, nac P(72) KUMaTXou

—k) =3 + 2y(3) — 6k,

3epUHPO KaOyJT Kapaa METaBOHA:
5,11, 17, 23, 29, 35, 41, 47, 53, 59, 65, 71 Ba
1,7,13,19, 25,31, 37,43, 49, 55, 61, 67.
®ynkcusn P(m) Gapow KUMATH XyCycMHM m 0a IIaKJId IPOTrpeccus
Meopas, K1 1ap MAKIIUTapKyHUH YCyJIH Fajadepu DpatocheH oMyxTa Iryaa
oyn.

XaHr oMM

a) [1(p) = 2, v(1(p)) = L, ro y(I(p)) + k[I(p) =1 + 2k

oynan, Hukomax oHpo Oapou XOCWJIKYHHM afajJXou coja Oa fFaip a3 2

ncrudoga HaMy/I;

6) Aapmaspunu | [ =23, w(] [®) =15 6yzan

v([ )] [0 =15 T

MemaBaja, ku Oa Tydainum uH TacaukKoT JIeMOHUTC HUIOH 101, KU WH
Mporpeccus XaMau agaaxou cogapo 6a raiip a3 2 Ba 3 gap 6ap merupa;

B) xauromu [[(p) = 2-5, Y([I(p)) = 1,3,7,9 6yman Y([1(p)) + kI(p)
yop niporpeccusiu 1 + 10k, 3 + 10k, 7 + 10k Ba 9 + 10k —po udona mexyHnas,
KU Aap uH nporpeccusixo B.S. ByHskoBckuii xaman agaaxou cogapo 0a faip
a3 2 Ba 5 MyalistH kapjaa Oy/;

r) BakTe, Ku [[(p) = 2 -3 -5 acT, on rox, a3 popmymau Y([[(p)) + k- [[(p)
XaIlT IPOTPeccus Maiao MemaBaa, Ku ouxopo JI. Ditnep myaisH kapaa Oya.

Nu IIPOTPECCUIXO 1+ 30k, 7+ 30k, 11 + 30k, 13 + 30k, 17 + 30k, 19 +



81
30Kk, 23 + 30k Ba 29 + 30k Oyna, xamaun agaaxou coaa Oa faip a3 2, 3 Ba 5
MyalsiH kapaa memasany [133, c. 19].

Hazapusiu ymymunm xamid wMacbaiad €EQPTaHu aaajxod coaa Jap
nporpeccusiu U([[(p)) + k- [I(p) xene omin mMeboman. burysop macwanau
ébranu agaaxou coaa nap 6aitnu agaaxou M to N nogamyna 6oman, ku (M >
N) acr. bursop p; < p, < -+ < p, <N 6omax. IN1.C. TToperckuii Gapou
Xocuau 3apbu 2-:3 -+ p, umopaun m(p,) aoxuwin Hamyd. Jdap dopmymnan
YUI®) + k1), [I(p) =n(p,) Ba 6o napuasapgowru p, > 3,m(p,) >
pZ,ém(p,) > N xamau amanxon Y(m(p,)), ku a3 M xamon Ba a3 N Xypx
Mebomman, épra memaBana. MacanaH, agaaxou coaapo aap docunan a3 1 To
100 meé6eM. Azbacku V100 = 10 act, oH rox p, = 7,m(p,) =2-3:5-7 =
210, lp(n(pn)) nap moxuiam Y(210) = 48 gopand, KUMaTXou OalfHU XaM CoJan
210 To amagxou a3 100 3uén Habyma, XaHrOMH XaMpOXKyHuH 2, 3, 5 Ba 7-po
XOCUJT MEKYHEM, KU

2,3,5,7,11,13,17,19,23,29,31,37,41,

43,47,53,59,61,67,71,73,79,83,89,97.
MeOomaHa. MIH ycyll UMKOHMSIT MEAUXAd, KM OH 0apou 1ap yopuyOau MyaiisiH
XaJl HaMyJaHU Machajia uctudoaa Oypaa mapaa, aMMo Aap amaius uctudoaau
OoH 0a MYIKWINXOW 3MEI OBapja MepacoHal. YCYIu TEIIHUXO/IIIy 1A
uMKOHUAT Menuxan, ku dopmyman Y([1(p)) + kn(p) Ha Gapow YymOKyHHUH
xaMmMaum agaaxou cojgau 2, 3, 5, -, p, < VN Gaiku TaHxO 0apou XOJIaTXOU
anoxuaa 00 KOMOMHATCUSIXOM ajoxuaa uctudoaa oypaa masaa. bapou muco
aJlaIxOu coJlapo aap 6aHu agaaxou

MM+1,M+2,---,N—1,N

qycTy4yy MekyHeM. Jlap xamam aManmuérxo 4YyJOKYHMHM afaaxou cojaa 0o
Humongoau I1.C. TTopeTckuii 60 a1y ycynau omepaTcHMOHK a3 XaMaurap (apk
MeKyHaH[. SIKyMm, XaHTOMM UBa3KyHH 00 épuu KuMmaTtn nHTuxoomymau [[(p) a3
Katopu aganxou Oaiinm M Ba N 060 awzoxou Y([[(p)) + k[[(p) meboman.

JlyroM, a3 MH KATOp aJaJXoW OOKUMOHIApPO XOpHY HaMyJdaH MeOoImas.
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Amamuéru sxkympo II.C. IToperckuii [76] FanbepKyHOHMHU MEIIAKK HOMUJA,
aMaTuETH TYIOMPO aMaJIMETH OXMPOH XUcoO MeKyHal. MabiiyM acT, K4 Jap
naigapnany agaaxou HaTypaiand sSKYaHI BapUaHTHU MEIIaKkd Fajndep HamymaaH
MaBYy/]l acT.

FanOepkyHnuu memaki map xonate, ku [[(p) a3 xocwmm 3apou | agaaxoun

ﬂ(p)=p1-pz-----pz

nemaky fanoepkyHonuu paspsaun 1 menomana. I1.C. Tloperckuit ucbot

coga 1/160paT acCT:

MEHaMOSI/I, KU XaMa T'yHa FATOEpKYHOHUU Pa3pPsau IKyM, MH FATOEpKYHOHU 00
SKYOSIKYHOHUU aIafXo Aap Maijgapnavu agajaxoud TOK meboinan. OauTapuH
FAJIOCPKYHOHUM Ppa3psiad JIyloM HWH Fanoepu JlelOHUTC, FanOEepKyHOHUU
paspsau CeloM UH FajnOepu OWiep Ba FAIOEPKYHOHUU pa3psiaid YOPyM HMH
ranOepu JleGer mebormam.

Hap xojlaTu yMyMuKapjamypaa, Bakre ku [[(p) =pi-p2 -
Meborana, [ > 4 —po uHTUX00 Hamyjda, Jap MalagapHavu agaaxou coda p; <
py < -+ < pp < VN, Fanbepu nemakn TaIIKuIIyaau paspsaau | — po uctudonaa
HaMyJdaH MyMKUH acT. bo épun nH agaaxo xamau agaxou Tapkuouu gap oaHu

M Ba N-Oygapo xopuy HaMyJlaH MyMKHUH acT. MUKIOpU UH afaaxo 0a

¢© (ﬂ(p)) = H(p — 1) 6apobap acr.

buryzop, xamau uH agaaxo 60 TapTubdu ad3yHIIaBH YOUTHD 1Ty Maigapranu
a,, a,,**,ag — PO TAIIKWJI HAMOSI, KU 1ap WH YO
s=[lp-Da =1, ag=]l(p) - 1.

burzop, M =[[(p)-h+B, 0<B<][I(p) Ba a;_; <P <a; OH TOX
[I(p)-h+a; amamum xyparapunu namymu @([1(p)) + kK[I(p) —po udoxa
Hamosd. ba agamm [[(p) - h XaMpOXKYHHH agaIxou a4, ***, Ay 0a XOCHIIIIIAaBUU
aJaIXou TUTap oBapja MepacoHaa. Agaaxou OOKUMOHIa 00 Epun ndogaxou
(h+ DI, (h+2)[1(p), - 60 xaMpOoXKyHUH agaaM a Iaigo memasaa. MH

yapa€Hu XUCOOKYHH TO BaKTe€ JABOM MEKyHal, KU agaJXoM Iaijonryaa a3
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amagu N 3uén HamaBaHA. AKHYH MHPO Jap MUCOJIM Myllaxxac gap OalHH
amanxoun M=101 Ba N=200 nuaa mebapoeMm. XaMau aJagxou OalHU Xam
comapo 6o [[(p) = 30 = 2 - 3 - 5 myaiisn mexkyHeM. Kaiin mekynem, ku Y(30) 8-
TOo KuMat gopasa: 1, 7, 11, 13, 17, 19, 23 Ba 29. Azbacku 101 =30-3 + 11
Mebommaa, ouHobap uH, f =11,h =3 meboman. ba [[(p)h=30-3 =90
nagapmnai agaaxou 13, 17, 19, 23 Ba 29-po uinoBa MmeHamoeM. baba a3z oH 0a
amagu h = 3 aBBai 1, 6apa 2 Ba xoka3opo 60 gapHazapaomTu Kumatu P(30)
WjoBa MEKyHeM, aganaxou xocuimyaa a3 200 xypa mebomana. XaMyuH TaBp,
xaMmau agaaxou aap 6aitau 101 Ba 200 maByynOyaa agaaxou 3epuH MeOOIITaHI:

101, 131, 161, 191,
103, 133, 163, 193,
107, 137, 167, 197,
109, 139, 169, 199,
113, 143, 173,
119, 149, 179,
121, 151, 181,
127, 157, 187.

A3 Katopu xocuimyaa agaaxou 6a 7, 11, 13 xkapatupo xopuy Hamyna,
ajaaJIxou cogau 3epuHpo xocuia mekynem: 101, 103, 107, 109, 113, 127, 131, 137,
139, 149, 151, 157, 163, 167, 173, 179, 181, 191, 193, 197, 199.

Maswaym Merapaan, MUKAOPpU afgaaxou coga aap o6aium 101 o 200 xamari 21-
TO MeOoIIaI.

IT.C. IToperckuii [76] yuxaT aMaauu Iy3alliTaH a3 FAJIOCPKYHUH MTEIIAKH
TO Fajbepu OXUPOHPO Aujaa Oapomama acT. THOKUM HUIIOHAOAU § OUTY30p
rFanbepkyHuu aBBai a3 M 1o N Ba maiigapnauu nemaki rupudramyga p; - p;

-+p; a3 MmaWgapmaud p, - p, ' p, Oapom Tamkwikd [[(p) amamxou
Ay Ay, -+, Ay Goman. Jdap uH naigapnan agagxou Kkapatid 0a agaaxou cojau
qy * q, * *** MABYYJ aCT, KU OHXO XOpHY Kapja MemmaBaHa. burysop A — 6a [[(p)
KapaTi Ba XopuylllaBaHaau HaBOaTi Oomazn. Jlap HaBOaTu aurap, agaau A +

x, ku x kumatu A 6o [[(p) Oalinu xam coja Ba, Xap K dq, d,, ***,ds 00 MOIYIIH
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[1(p) MykouciaBanga OGomana. XaHrOMH UHTHX00U A; < A < A; KMMaTH X
nap 6aitnu A; — A Ba A; — A Oyjia, KUMaTH q a3 JUWIXOX, adaJu Gq, Gy, =, qn —
Oyna A = qr + [ XOCuJ1 MelaBa/.

Ananu A + x 6a q TakcuM MemaBajl, arap x = hq — § Oyaa, kumatu h
YyHUH UHTUXO00 I1aBajd, Ku x gap O6aitHu amaaxou A; — A Ba A — A — Oyma 60
amamu x a3 pyum moaynu [[(p) mMykoucamapaHaa Oolraja, OH ToX Faildepu
OXUPOH UYPO MEIIaBa/I.

Macanan, 6apoun amaaxou gap Oaitnu M = 101 Ba N = 200, ranbepu
nerraki 60 kumatu P(30) — Oyaa map 60J10 oBapia ryaaact. bapou oH ku
FaObepu OXUPHUH UYPO IIaBaI, a3 KATOPH ajaaxou pranrymaa agaaxou 6a 7, 11
Ba 13-kapatupo xopuy MekyHem. Kumatu A —po rupudra 60 agaaxou 6a 30
KapaTll Ba KUMAaTXOou Oa WH ajajl Ha3guKpo YycTy4yy MekyHem. buryzop A =
120 Oomaj1, OH rox xamau UH ajgajaxopo 6a Hamyau A + x, aap pocuaam — 19 <
x <79 yycryyy MekyHem. XaHromu q=7,120=7-17+1Bax=7-h—
1,h — agaam yydTt Ba h kumatxou 2, 0, 2, 4, 6, 8, 10-po Kabyn mekyHaa Ba Oa
KUMaTX0U MyBO(DUKH X:

—15,-1,13,27,41,55,69
6apobap Mebomam, ku KumaTtu x 0o amgaaxou 1, 7, 11, 13, 17, 19, 23 Ba 29 a3
pyu moaynu 30 MyKoucalliaBaHia MeooIai.

XaMuH Tapuk, x ce KuMat gopan: -1, 13, 41, ku 6apou onxo 120 + x Ga
119, 133, 161 6apobap meraBa.

WNHu amanxo 6a 7 xkapatit Mebomana. AifHaH XaMUH TaBp, ajgaaxou 6a 11
kapati (121, 143, 187) Ba agaaxou 6a 13 (143 Ba 169) kapaTii Mmymoxuaa Kapaa
MemaBaa. OXupoH agaaxou coga aap 6aitnu agaaxou 100 To 200 nuxo OOKH
MEMOHAaH/I;

101, 103, 107, 109, 113, 127, 131, 137, 139, 149, 151,
157,163, 167, 173, 179, 181, 191, 193, 197, 199.

Tatkukoru II.C. IlopeTckuii MMKOH Maxal€ COXT, KU YYIOKYHHUU

aJaIxou COJau KaJOH Ba MYaMsSHKYHUU TaKCUMKYHAHJaXOW COJau alaJXxou

KaJIOH aMmajlii Kapjaa maBajd. TaxKukKoTh €pTaHd agaaxou Cojad KaJloH Ba
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€dTaHu TAKCUMKYHAHIaAXOH COJIal OHXO J1ap KOpxou uiMuun J. JIeboH XxaMuyH
nporpeccusiu apupmMerukun Hamyau BK + I, ku nap uH 4o B =2-3 -5 -
pn, I —amaaxom 60 B OaitHM XaMm coja Mebomaa gap agadbuétu [82] oBapaa
mwynaana. Agaau I xamuys @(B) = (2 —1)(3 — 1) -+ (p, — 1) kumaTt rupucTa,
nap Hamyau myoauiau BK + 1 = MD xan xapaa MeuiaBa.

Hap ux yo D amaau Hamyau BK' + I’ Oyna, K Ba M amaaxon HOMabilyM
MeboIana. Arap uH MyoJInIa Xaaand OyTyH jJo1Ta 0o1aa, OH rox agaiu BK +
[ anaau TapkuOM Ba arap Myoiuia Xajaid OyTyH HajiomTa 0omaji, oH rox BK +
[ aganu coga mebotmaa. JI. Ditnep yaasanu Kumatxou a3 17 To kumatu K — po
TapTud mox, ku Oa Tydaitmm oH Oy3ypruxou K Ba M T1e3 xucob kapaa
MemaBaHa. MacajaH, Oapou agaau

B=2-3-5-7-11-13 =30030
épranu amagxonm comau a3 1 to B2 =9018000900 60 Te3W MMKOHIA3UD
Merapaa.

Taxkukotu 3. JIeOoH, kM 0a XOCWIKYHMH aJ1aJxOW KaJIOHU COJla Ba
TapkuOun &EPTaHM TaKCMMKYHAHJAXOU COJAM aJagXou KaJIoH Oaxmwujaa
mypaact, 6a MHKUIIOGMU Ha3apusad MIAKIIUTAPKYHUHM YCYJIH Fajioep TabCUp
pacona. Macanan, oH Oapou €draHM TaKCUMKyHaHOAXOM cojau Oab3e
amagxon kajgoH wuctudoma Memanan. axkmgurapkynum «Fanbepu
Opartochen»—po K. Moxemom amani HaMyd, KA OH fgap agadbuétu [156, ¢.100-
105] oBapa nryaaacr.

VYeynu K. MoxeaoM MH YYJIOKYHMHU afgaaxo 0a ay mporpeccusiu m —
ab30/1011Ta MEOOIIIAT;

a® +b,2a¥ + b,3a*+b,---,ma* + b,
—a*+b,-2a* +b,—3a*+b,:-,—ma”* + b.
Arap p — afaam coja 6omaj Ba 6a a® TakcuM HalaBaj, OH Iox,
X = Xyp(mod p) meGomap,
XaHroMH MyKoucakyHuu a*x + b = 0(mod p) anaaxou

Xips P+ Xiep, 2p + Xips =" MpP + Xgep
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Ba aJ1aIXOU
P — Xkp» Zp — Xkp» 3p — Xkp, " ,m;,p — Xkp
HHM3 MOHAHJM IPOTPECCHUAXOU apudmeTuki Oyma, 06a agaaxou p,m, Ba my,
KapaThaH. AfgaJay KaJIOHTApUHU OH
Myp + Xgp BA MyP — Xpp
MeOoman. Ycyau XK. MoxegoMpo 00 ycyiau pekypeHT Oapou €EdraHu
TaKCUMKYHaHIaX0W COJau ajaIv HaMyIu
Xpp10*TT + b

nctudoaa 6ypaaH MyMKHH acT. MacalaH, JOHUCTaHU XaJIX0M MyKOMCAKYHHN
x
xxa® +b = 0(mod p) é Zkak“ + b = 0(mod p)

6apou €praHu XaJT1 MYKOUCKYHUU
Xp+1at + b = 0(mod p)

MycouaaT MekyHasa. ba cudTan xaam uH MyKOMCaKyHH aaaau OyTyHU

X _ X T YD

Xpp1 == ——— (mod p),
rupudra 1myga, KUMaTH MUHUMAJIMUA Y UHTUX00 Kapaa memaBaj. ba raiip a3
HH, XaJIXOU MYKOCaKyHUHU
xxa® + b = 0(mod p) Ba x,a® —b = 0(mod p) — po
MyalsiH HaMyJaH IapT HecT. Arap WH MYOJMIaXOW MYKOUCAKYHHPO YaMb
HaMO€M, OH T'OX,
X+ X, =D

XOCHJI MeIlaBai,.

Wu ycyn, macamal, xanromu a = 2Ba b = 1 OymaH, KOppo Xejie OCOH
MerapaoHaja Ba Oapou €pTaHM TaKCUMKYHaHaaxXow comau amaau I1. depma
22" +1 Mycoujaat MeHamosia. ba falip a3 uH, arap a=2-3-5-:-p, —po
xaHromu b = 1, k = 1 rupem, HaTuyaxou J. JIeOOHPO XOCHI HAMYAaH MyMKUH
acr.

JI. Hatine [153, c. 105-115] a=6, b = +1 —po rupudTa YaaBaau

TaKCUMKyHaHAaxou cojgapo 1o 102 mwumon taptub nona. ba raitp a3 wuH,
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aJaaxou coaan 00 XaM Ha3auK (IyrOHUK), KU hapKaIIoH 06a 2 Boxu dapodap
acT, To 4 MIIIJIMOH MyaiisH Kap/a mynaact. Macanas, uonau 6%x, + 1, 6apon
k < 10 Ba uHTHXO0MU X}, Oa HaTUYae OBAP/, KU afaaxou 6° - 2203 + 1 agaaxon
comau 60 xaM Ha3auk (nyronuk) 102783167 sa 102783169, anaau 6° - 198 + 1
ajaaxou cogan 60 xaMm Ha3auK (myroHuk) 9237887 Ba 9237889 mebomang. A3
amamu 67 -53 +1 amagxou comau 00 xaMm Hazmuk (myronuk) 14836607 Ba
14886609-po xocui1 HAMyJlaH MYMKHH aCT.

JI. HaitHe ajmaaxou cogaum 00 XaM Ha3auK (JIyTOHUK)-po a3 pyu udomgau
61%x,, + 1, xanromu x;0 = 70 édr, xu omxo 4232632319 Ba 4232632321
mebomang [153, ¢. 105-113].

2.3. AMcIIaxou MYalisSIHKYHUH aJJaJIX0U CO/a

bavze amcunaxo 6apou égpmanu aoaoxou cooa. AMcCUIAXOU 3UEIU
reoMeTpr Oapou napépTy aJaaxou Coja MaBYyAdaHI Ba OHXO Jap LIAKIH
dbopMynaxo MEMIHUXO/I MerapaaH/l, Ki TaBACCYyTH OHXO XaMa aJ1aJIxOu COAapo
édran mymkuH act. Baje nap aci, un amcuinaxo a3 «Fandepu Dpatochen» nuaa
€ qurap yCyJaxoUu reOMETPH yCYJIXOU OJIN HECT.

Slke a3 amcuiIaxou Hazappacpo mareMaTukxou pyc FOpuii MatusiceBuu
(1947) Ba bopuc Creukun (1891-1969) 60 ucrudona a3 mapabona Taxus
kapaaana. OHxo Ay 11oxau napadojiapo 0a TUPU ox YyJI0 MEKYHAH]I, KU Jap

OH Magapnaium agaaxou HaTypaId Kaia kapaa Memasay (pacMu S).

1 p

Pacmu 5.
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babaan nepneHIuKyIsIpxo 6a TUPU ox Aap HYKTaxoe, Ku 0a KBaJpaTXou
alagxod  HaTypajli  MyBo(MKaHI, Kaliujaa  MemaBaHa.  Macanas,
MEPIICHANKYJIAP Aap HyKTaum +4 Kamjaa Iyjaa HyKTaxoud Oypuimd oH 00
I0Xaxou mnapabdosya 60 agaau 2 HUILIOH JoJa MeliaBaJl. MabHOU re€OMETPUHN
MIEPIICHINKYJISIP a3 OH HOOPAT acT, KU OH XOCWIIHM 2 - 2 MeOoIaa. XaMuH TaBp,
Jap HyKTau 9 NepneHInKyJIsipyu JUrappo MeKalieM, KM OH XOCHIU 3apou 3 - 3
acT Ba Faiipa Jap TUPU 0X XOCUJI MEIIaBaH/I.

BakTe k1 XamMau KBaapaTxou aaajaxou TUPU 0x 00 HyKTaxou mapadoiia
YH TaBp udo/1a Kapaa MelIaBaH 1, Xap sSK HyKTau K I1oxau rmapaodosa 6a xamau
HYKTaxoHu IIOXau JUrap IaiBacT MellaBaj, sS’bHE HyYKTau 2 IIoxau OOJIONHU
nmapaboJjia act Ba HyKraxou 2, 3, 4, 5 Ba falipa 6a XaMUH MOHaH]l HYKTaxo
yourup MebomaHa. Xap sSKe a3 UH CeTMEHTXO THPU 0X — PO Jap HyKTae
MeOypaH1, KM 0a XOCWIU Iy aJau maiBacT MyBO(UK acT: MacajlaH, CeTMEHTH
naBacTKyHaHAau ajaaxou 2 Ba 3 map tTupu ox 6-po medypaa. Jlap HUXOAT,
HYKTaxO0u HaTypaJlul TUPU 0X, KU TABACCYTHM OH XeY SKE€ a3 MH CerMEHTXO
HaMery3apaHj, Ty3apUIlIXou agaxou coaa XoXaH I Oy/I.

Fanbepu reomeTpit, ku a3 younou FO. Matusiceud Ba b. Creukun 6apou
YyCTYYyHu aJaJx0ou COJla TapXpe3u IIyJaaHja (Iap pacMu S5 oBapjia IIygaacr,
OHX0 00 HYKTaxou paHra uiopa mymaanm) [51].

r) Yu masp myatism kapoan MymKur acm, o€ aoao adaou cooa acm. SIrona
POXU aHUK, JOHUCTAHM aaJX0U COJla UH 0a XxaMau aJaJIxOu COAau Tell a3 OH
TaKCUM KapAaHW aJafgu Jojamryga mebornaa. Arap oH 0a STOHTOU OHXO
TaKCUM HalllaBaJl, IMac WH ajaj agaau coja acT. TaBpe ku map 0010 Kaiia
KapjeMm, Tupu(TaHu peliad KBaJapaThu ajajl METaBOHA KOpHu 3uénepo capda
KyHaz. 1H ycynu xy6 6apou afaaxou Xypl Ba XMcoOXou nacti act. Macaias,
MO MexoxeMm oumoHeM, ku agaau 101 amaau coma act € Tapkubu. JloHucranu
KOUJIaX0ou TaKCUMIIIaBi MeTaBoHaI 0a MO KyMak KyHasd. A€H act, ku 101 6a 2
TaKCUM HaMeIllaBajJ, BarapHa pakaMH OXHUPUHHU OH agan 4yt € cudp xoxan
Ooya. OH 6a 3 xaM TakKCUM HamellaBa, 3€po YaMbU paKaMXoUu OH 0a 3 TaKCUM

Hamemasajg (1 + 0 + 1 = 2). Muuynun, 101 6a 5 Takcum HamelaBaj, BarapHa
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oH 60 0 € 5 Tamom MmemaBaza. Mo UHYYHUH MeTaBOHeM 4, 6 Ba 9-po maproewm,
3epo oHxO 0a 2 € 3 kapaTil MeOoiana. Arap MO KyIuill KyHeM, ku ajgaau 101-
po 0a 7 takcuM KyHeM, 14-Tou mepacan Ba Oakus 3 acT. XaMUH TaBp, alagu
101 Hu3 6a 7 TakcuMm HaMelnaBajl. Ajnaau HaBOaT coga 6apou canyuii 11 act
(101 6a 11 takcum HamemaBam). Takcumu amagu 101 6a amagm comam 11
6oman, 9 — Toit Mepacaj Ba 6akusiu 2-po Meauxaid. Jap uH 4o Mo METaBOHEM
KOPpPO KaTh KyHeM Ba ouryem, ku 101 agagu coma act, 3epo peran KBaJapaTuu
101 Takpuban 6a 10 6apobap act. MH MabHOU OHPO AOPAd, KU IIYMOpAU
aUrapu agaaxou cogan 6okumonaa 6a 101 TakcuM HamenaBas.

NH ycynpo HOMOapKyHMM TaKCMMKyHaHAa MEHOMAaHJ, KM a3 xama
cogaTapuH Ba 003bTUMOATAPUH acT. MyIIKMIIOT 1ap OH acT, KU OH JAap CypaTu
IIyMopau Xejie 3ueAu aaaaxo, XaTTO arap KOMIMIoTep ucThdoaa IIaBa,
aymBopu 6a MuéH meopan. bapou agaae a3 50 pakam ubopar act, CAaHYUILIU
XaMau agajJaxou To 25 pakaMm nbdboparOyaa 3apyp act, Ku 6a periam uH agaaxo
kamTap € oucéprap MmyBoduk meosa. Kommrorepe, Ku KOIUp acT Aap SIK COHUS
SIK MWJIAAPJ TAKCUMOTPO MYpPO KyHaJ]l, Oapou aHYOM JOJAaHU WH CaHYMII
3uéaa a3 300 MUIIMOH COJI 00T KOp KyHa.

A3 Tapadu nqurap, cypbpaT Ba XOTUPAU KOMITIOTEPXOU MyocHp Oa TaBpu
Hazappac adzouin édraact, 6a TaBpe KU YyCTy4YyH agajJXOu coia a3 KaTopHu
alaAXon HaTypaiu Oab3aH Hazap 0a paBaHIU MypakkaOu MyaillsiH KapJaHu
cona OymaHu ajgaau JoAalllyga camapaHOKTap acT.

0) Aoaoxou 2yé cooa. Jlap CAaHYMIIXOW UOTUION OemTap TeopeMau Xypau
1. ®epma uctudona Mmemasaa. EmoBap MelnmaBeM, KM MH TeopeMa UyHHH
Tabpud Merapaaa: «Arap p agaau coja o6ormam, mac 6bapou p xyparap (a Bap
OaifHM XaM coza) ajaau a By4yJ Hajgopal, 3epo aP~1 — 1 xanromu takcum 6a
p Oakusau ralipucudpupo meauxan» [118].

Teopema MaxayIUsATXO JOPaJ, 3€pO TaBpe KU AUAEM, OH IIAPTH 3apypH,
BaJjie HOku(pos acT. MacanaH, arap agaay cojau p = 7 —po TUpPeM, MeOHHEM,
xu 3% — 1 6a 7 TakeuM Memasaz. Xey kadoJiaTe HECT, KM 7 afaIu coja acT (Mo

MCIOOHEM, K1 UH adaan Coada acCT, 3€pO MO adadXO0n XypApO MHCOJI FI/IpI/I(bTeM,
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aMMO Mo 00511 TacaBBYp KyHeM, K1 00 a1aIxou KaJIOH capyKop JopeM). AMMoO,
arap p = 8 —po rupem, MeOuHeM, K1 Takcumu 37 — 1 6a 8 amamu 273,25-po
Meauxa, ibHe Oakus Faipu cudpit act. buno 6ap uH, 60Bapi XOCHI MEKYHEM,
KU 8 agaau cojia HeCcT (TAaKCUMKYHAaHaXou OHpO HaédTa).

A3 Tapadu gurap, arap ajgaj a3 CaHYMII T'y3apal Ba coga OoInaj, MO
acocpo «IypyF» MEHOMEM Ba O3MOMIIPO HAOMA MEOUXEM. DXTUMOJIHUSITH
épTraHn amaaxou «AypyF» 00 xap sk caHyuin 1/2 xam MemaBaj, a3 UH Py,
IXTUMOJIUATU coda Oyaanu agaa ad3ounn Mme€da.

Anmanu p, map xoje Ky coaa Habyaa, a3 caHyuIln 00 acoCH a Mery3apafs,
O6apou MH acoc ajaaau cojaaud Kanbakid Homuaa memaBal. TaBcudpu ymymun
Oermrapu agaaud cojaad Kanbakupo YyHUH Oa€H KapAgaH MyMKHMH acT: agaJipo
aJagu coau KajaOaki MErysHI, arap OH a3 CAaHYMIIM aJaJx0ou coja Ty3apas,
BaJjie TaApKUOM 1I1aBaj.

Bazbusar 6apou aganaxoe MypakkadbTap acT, KM a3 CaHYUIIXO 0O SIroH
Tap3 Mery3apaHjay amMMoO aJaJd coja HecTaHa. MacamaH, agaau 561 a3
CaHYUIIM cojia 00 xama ryHa acoc Merysapaji, Baje oH Tapkuou act (561 = 3 -
11-17). Uu aganxopo, MaTeMaTnku ampukon Pobept Kapmaiiki (1879-1967)
kamid kapaaacTt, OMHOOap UH, OHXO «ajaaaxon KapMalkin HoMuIa MeIlaBaH/I.
Nmpy3 2163 amagu Kapmaiiki MabiiyM acT Ba OHXO Jap OaiHM 25 MUIUIHAP.
allafXou HaTypali MaByyl MeOolmaHa. XaMad OHXO XaJIu akal ce
TaKCUMKYyHaHJau cojia nopani. 16 anaau Kapmariki, ku a3z 100 000 agan kanoH
HecT, MmaByyaanm: 561, 1105, 1729, 2465, 2821, 6601, 8911, 10585, 15841, 29341,
41041, 46657, 52633, 62745, 63973, 7536.

Pakamxon Kapmaiikii HWHUYHMH aJaaXou cojau KajlO0akuud MYyTIaK,
HOMHUJIa MEIIaBaHI.

YycTy4yyu amgaaxod coja, Xaaau aKal agaaxor Codau KaJloH KOpHU Xelle
JIyIIBOP MeOoIIaI, 3epo Xey Kac To X0 popmyia € anroputMepo (340,1) maimo
HakapJaacT, KM XaMa TyYHa aJaJXOM CoJau JIO3MMapo XOCW KyHand. Baie
CaBOJIM MAaHTHKH MeTaBoHaJ Oa Mu€H osa: «Hapo 4ycTyuyym MyalssTHKYHUH

agaJIXoM cola JIO3UM acT?».
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ba uH caBoi Ay 4aBOO JOJaH MYMKHUH acT. SIKyM, UH amMall aXxaMMUATH
HazapusiBi nopaj. Kymumixon 4ycTy4yykyHuu €praHu aaagxou coja Ooucu
MaiIOUIIN BOCUTAX0U HaBU YOJIMO Oapou Xuco0x0, MaxCycaH 0apou Xucooxoun
koMmiorepi Merapaala. MinoBa Oap uH, MaBuya OynaHu pydxaTu 4yajBajiu
ajanaxou cojad KaJloH ©O0a MO HMKOH Menuxajd, KU HaTUYyaxou
0axory30lLITallyJapo CAHYEM.

Sk cababu qurapu amainu alaXou cojia HU3 By4yJ Jopajl, Ku 00 HoMuU
paM3ry3opu anokamaHn acT. [Toutau anekTpoHn, OOHKK, KOPTXOU KPEAUTH Ba
TestepoHxou MOOMIIN — xama 00 paM3xou Maxhu Myxodu3aT Kap/1a MeIIaBaH/I,
K1 OeBocHuTa 0a XyCyCHsITXOHU alagXxoM cojia acoc édraan.

Axe a3 mambukXou uH Hazapus oap Kpunmoezpagus mebouao.
Kpunrorpaduss (a3 kaauMad IOHOHH KPUTTOG «IHHXOH» +  YpA@w
«MEHaBHCaM») UJIM Jap O0pau yCyJIxou TabMUHU Max(PusT (MMKOHHOMA3UPUHU
XOHJJaHM MabIyMOT ©0a IIaxXCoHH OeroHa), SKIOpYarud MabIyMOT
(MMKOHHOTIA3UpUU 0a TaBpU YallIMpac TaFUUP JIOJIaHU UTTUIIOOT), TACAUKHU
acnuat myadd (€ aqurap XocusiTXom OOBEKT), paM3ry30pi (paM3ry3opuu
Ma’bJIyMOT) MeOoIIa.

Comu 1975, Yurdbunag Auddu Ba Maptun XemnmaH, KU OH BakT aap
Honumroxu Crandopa (aboausT MekaplaaHd, UWIeId pam3Ty30puu
ACUMMETPH € «paM3ry30pUHU KaJIUIN 4aMbUATH» -po 60a MUEH oBapaana. Mu
cucteMa 0a (GyHKCHSIXOM MaXCyCH MaTeMaTHKH acoc épraact, Ku «BOPHUAIIABA
00 mapomaaroxu maxdu» HOM HOpaHI, OHXO 0a MO HMMKOH MEIUXaH],
MaTHXOPO PaM3ry30pd KyHEeM, aMMO PaM3KyIIOW OWAYHW JOHHCTAHU paM3u
ncrudopgamyaa gap OMCEp MaBpuI FaRpUMMKOH MeOoIiaa. MoxusTall gap oH
acT, KU Xap Sk kopbap gk 4ypT Kamug mopaa: 4ambusITi (YMyMi) Ba XyCyCH.
Arap Mo xoxeM, Ku 0Oa kace maém ¢upucteM, MO OH IMaéMpo OO0 Kaluau
YaMBUSITHA paM3Ty30pi MEKYHEM, s’bHE KaJluau 06a xamMa MabiiyM. AMMO TaHXO
maxce, Kd Kamuau Maxduu MyBOQUK Jopaj, METaBOHAA WH IaéMpo
paM3KyIIon KyHa. ke a3 6apTapuxou UH yCyJI 1ap OH acT, KM KaJuau Maxgun

Xe4 T'OX, MHTUKOJ J0Ja HaMmellaBag Ba a3 UH py, 00 cababxoum aMHUSITH
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naifBacta MBa3 KapJaH JIO3UM HecT. MOXUSATH MH yCyJI YaHJIOH COa HECT, aMMO
MO METaBOHEM OHpO 00 €puu MyKouca Iapx, JuxeM. TacaBByp MEKyHEM, KU
Jap MaFo3au KaJoH, CaaX0 Xa30p OaHKaxOW PAHTXOW TYHOTYHIOIITaApO
Medypymang. Uxtuépin 1y 0aHkapo TMpes Ba paHrpo 0a MHKJIOPU T'YHOTYH
oMexTa KyHed. To xom xama 4uuM3 oAad acT. AKHyH, arap Mo 6a Kace paHTu
aBBAJMHPO HHUIIOH JUXEM Ba a3 OHXO «ACIIU(PP»-KYHHUPO OUIypceM, KM Iap
aBBaJl YaHJITOU KaJIOM paHTrXo ucTrdoa nyaa Oyaani, 4aBoO 1o1aH 6a YyHUH
CaBOJI XeJe AYIIBOp Xoxad Oy

UyHMH acT, KU sikTapada 00 KOpu JapoMaaroxu Maxu, K1 1ap K caMT
TaTOMK KapJaH OCOH acT, aMMO Jap CaMTH Jurap KapuO FallpUUMKOH

MeOoIa.

@w\

Paaem syIoaan bspson Kamuaxo siion xapsa 751696C

a /' SCIIABAH 24D97009
|-:|Tm| Asaupn,

Paacun angim Aunca AN Copol AHECH B3 Bypxost

@3\

Pasemmn symmocan byposce Kamuaxo sewon xopsa | 751696
/ NCILEBAH 24D97009
pastzn aaxpdl
Proan s Aunce B0 tapoy AsIca B Bypxos
Pacmu 6.

Huarpammau tacBupu anroputmu Hduddu-Xenman. Anuca Ba bypxoH
MEXOXaH/, KU IMHXOHW MyolunpaT KyHaHd. OHX0 OIIKOpo Jap Oopau 1y ajaas
(amanxou cojia p Ba afgaJy IUTrapu g JOPOU XOCUSITXOU MyailsiH) MyBO(UKAT
MeKyHaH7. Xap ay, AHuca Ba bypxoH, 0ab3e amaaxopo nap MH aJaaxo Ba
aurap agaad OyTyH, KM OHXO Maxdu HUTOX, MEAOpaH[, aHY4OM MEAUXAH] Ba
CHITAC HATUYaXopo 0a XaMaurap omkopo Mehupucrana. AKHyH XaM AHKca Ba
xaM bypxoH amanuétu aurappo 60 HaTUyau Oa JacT oBapaallyaa u4po
MEKYHaHJ] Ba XaMOH 4aBOOPO MErupan, Ku 6apou OHXO paM3u Maxpi Xoxaa
Ooyn. Yocycum sxTUMONH, KM HaTh4axou (upucroman Anuca Ba bypxoHpo
00310IIT MEKYyHa/1, HAMETaBOHAJl TAHXO 00 MH MaBJIYMOT paM3u Maxdu yopu

KyHa.
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®ap3 MEKyHEM, KU XOJIO Jap Maro3a 0a 4you KyTTUXOM PAHT afgajixou
coja MaBuyaana. Jly amagpo, macajgaH 7 Ba 13-po MerupemM Ba OHXOpO 3ap0
MeKyHeM (MOHaHau omextau paHr). Jlap matmya, mo 7 - 13 = 91 6a mact
MEOPEM.

ITac caBosne 6a Mu€H Meos1: O€ MyalssH KapJaH MYMKHH acT, KU KaJIOM
ajaaxou cojapo 3apd kapaa, agaau 91-po 6a gact oBapaem? bapou yaBoO
no1aH 0a oH, 0o pyHxaTH agaaxou Coaapo TMPEM Ba SKUYaH[ CAaHYUIIPO Oa
aH4YoM pacoHeM. UH K poxy Xa/uIu oJiki 6a MOHAHIM MyalsiH KapJaHU PAHTH
paHrxo 6a Hazap Mepacaj, arap Jap Maro3a TaHXO JaXXO PAHTXOU acoCH

MaBYy]1 Oo1a.
P-l ® P2 =X

Xeno ocon

\ 4

Xeio iyusop

R

Hap ubtumo kpunrtorpadus ycyJxod pam3ry30puu HUHGOpMATCUS —
Ta0aum 0apbakCH MaTHU Kylloda (capyalliMa) — po Jap acoCu ajJrOpUTMU
Maxdpi € kamuapo O0a MaTtHU pam3i (mmdpi) meomyxt. Kpunrorpadusu
aHbaHABH SK IIOXaW KPUIITOCHCTEMAXOM CUMMETPHUPO TAIIKWI MeIuxai, Ku
Jlap OHXO paM3ry30pH Ba paM3KyIIon 00 ucTudo/1a a3 K Kaauau Mmaxpu aH4yoM
nonaa memanan [72, c.8].

Mucomn: Pam3u ATBASH, (AT6am (M6pi wanRk) sik paM3u UBa3KyHaHIaU
oay 6apou HaBulTaHU anud0o medbomman. Koumnan pami3ry3opi a3 oH ubopar
act, ki 6o0s1.1 i Xaphu anud6o 60 pakamu n-i+/ uBa3 Kapja IaBaj, TO Jap OH
n (amagxowm MUKIOpU Xapdpxo map amud060), ku gap oH Kaaua anudoou
O6apbakcu 3a00He MeboIIa1, KU MaTH Iap OH PaM3Ty30pi IIyJaacr.

AMMO Kop 60 agaaxou coja, Xejae MypakkadTap acT: MacaliaH, Xe4, Kac
TOKAT HaJopaj, TO CAaHYuIl KyHas, ku agaau 1409 305 684 859 natuyau 3ap0o
3aJlann  ajaaxou comam 705 967 Ba 1996 277 wmebomian, xycycaH 00

JlapHA3apIOUITH OH, KA UH Ay afaj a3 pyuxatu agaaxou cogau a3z 1 ro 2000000
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rupudTa mygaaHa Ba YyHUH aganaxo xamarin 148933— 1o xacrana. Bame, mo,
KA Jap 3aMOHHM TEXHOJIOTHSM OajlaHJ 3WHIArd MeKyHeM Ba abarra, WH
MYLIKWJIOTPO METAaBOHEM 00 €puun OapHOMau XyO Ba KOMITIOTEPHU MMYPUKTUAOP
XeJie 3y Xal KYHEM.

XapuaHna xamaaii 6a oH BobacTa acT, KM UH CEXHM paHTyOoop TO Uil aHa03a
KaJiIoH acT. MHuyHuH Habos GpapomyIn Kapa, KU IMIyMOpau aIajgxou cojaa Ha
TaHXO XeJe 3ué€j1, 0ajaku OeoXUp acrT.

YybTu agaaxou coma gap MHCOIM OOJ0 TaHXO YaH[ agaapo aap 6ap
Merupaja. Arap Mo agaaxou COJacpo rUpeM, KU xap SIKH OHXO Caax0o aaaapo
nap 6ap rupasj, oH rox, 6a Mo 6apou 6a TaBpu 0]k HoMOap KapAaHu XaMau
BApUAHTXOU UMKOHIIA3up OapHOMaW KOMIIOTEPUU YYHOHE KU KPHUIITOTpadhXo
METYsIH/I, YCYJIU «KyBBau OeaHmgo3a», 3apyp acr.

Anmaaxou coqa gap xa€Tu Xappysau Mo, a3 KaOWu Aap KOPTXOU KPeIUTH
Ba KOMITIOTEPXOM IIaXCH MaB4YyJaHI, a3 WUH Py, XaMmelia O0apou TaBIUIU
pamM3xou Maxdi 0a HaBHU aaaaxou cojaa (3UEATap) J03UM acT. XaMHH TapuK,
TanaboTr Oa amaaxou coma BYYyA Jd0opand, Bajle HazopaTu cudatr 0a muciau
HCTEXCOJIM OHXO MyXHUM acT. bapou 6a mrymopau KaJlOH JOJJaHU MaKOMU
aJlaXou cojia, OH 00T a3 YOHUOU TAIIKMIIOTH Maxcyc TaTHUIN Kap/a 1maBaj.

Pam3u RSA conu 1978 mamp mrya, Baiie To oxupu coyrxou 1990 60 cabadu
a(3oUIM MHTEPHET XaMYYH YCYJIM paM3ry30pH Baceb MCTU(OAa Harapau/l.
YycTyyyu amaaxow KaJoHHM cojaa HapMad30pu Maxcycpo Tajad mekap., Ku
OHPO UyH KOMJa, TAaHXO a3 (UpMaxou Maxcyc € JTOHHUIIToXxoe, Ku 0a 4YyHUH
TaXKUKOT MAaIIFyj OydaHa, XapuaaH MyMKuH Oya. bo Byyymaum uH, ad3oumiu
9KCIIOHEHCHAJINM KyApaTH XucoO0apopi Ba MaNIOUIIHN aITOPUTMXOU OeXTap
0030pH aJa/IX0u coIapo TaFUUp J10J1 Ba OHXOPO XeJe JacTtpacrap kapi [72, c.
88-91].

Moxu anpenu coau 1994 mmppu RSA-129 6a mmkactu myppa aydop
mwyn. OH gap sk amaau nopou 129 pakam coxTa Iyl Ba MyaUIM(QOHU WH

CHUCTeMau PaM3Ty30pH IBJIOH KapJaaH/I, KM XOXUIIIMaHIOH METaBOHAH]I OHPO
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BalipoH kyHaHja. TakpuOan 600 puésumon 6o kymaku 1600 UXTHUEPUEH, KU
TaBaccyTu MHTEepHET maiiao myaana, 1ap 0010 UH Machajla KOp KapJIaH Ba
Jap HUXOAT 0a OHXO Mysiccap LIy, KM UH aJagpo XOCWJl KyHaHa. bo Byuyau
MH, XUCOO Kapja IIyJaacT, KU arap Xamau KOMIIIOTEpXOM YaxoH Oapou
muKacTanu pamsu a3 1024-pakam nbopatOyaa map sSK BaKT SIKYOSI KOp KYHAH/I,
6a onxo (13,7 munuapa coj) BaKT JIO3UM MellaBaji. AKHYH TacaBBYp KyHeE,
KA pamM3ry30puM KaJiuau oMMaBH ananaxou mpopou 128, 1024 Ba xarto 2048
pakampo uctudoaa medbapaa! Yu Kamape Ku cucteMan pam3ry30pi ajaaaxopo
oemrap ucrudomaa d6apaa, oH 6a Xxamiiaxo XaMOH Kajiap ToboBapTap MeliaBa,
Xap4aH/e K1 UH, aj0aTTa, paBaHIu PaM3KyIIOUPO CYCT MEKYHA/I.

Kanontapun amagu comapo 60 €puu KoMmImoTep Aap ¢docuaanm MyaisH

€¢dTaH MyMKHH acCT Ba UH JIap paCMU 3€pUH UHBUKOC €(Taacr.

5 IYMOPAaN aJauxo aap xap 4.3 e
§ 10 co ay bapodap meadiosa o ="
oy HIYyMOpAl atajixo Jap
E 1P xap 0,85 con 10°
5 Sapobap meadzoan
]
= 5
s 810
<8
;_\ 3]
< 10
B '
:_‘
S 10 .
E.
100
1950 1960 1970 1980 1950 2000 2010 2020
CO/IXO
Pacmu 7.

bo Mmypypu 3aMOH TaFiiupeéOnn KMMaTH aJlau CoJlau MabJIyM a3 3aMOHHU
MaNouIIM KOMITIOTEpU aBBajl; FYHYOHUIIM ajaj Aap YaJBajlud MacuiTadbu
jJorapudMi HaMyau BEPTUKAIH Kalllia MeIIaBa; XaTu CypX 0a 3KCIOHEHTH
oexTapuH MyBo(uK act (aHri.): y = exp (0,187394 t - 360,527), ku gap oH t BaKT
00 coJt acT.

Ilap uH Myquar Oy3yprrapuH ajgagu coma 2136279841 _ 1 yyajign
mygaact. Mapo matematuku amepukon Jlrox Hropant (1881) map moumpaun
aouxau GIMPS 12 oxts0pu conu 2024 naitmo xapaa 6yn Ba oH 41 024 320

pakampo nap 6ap merupan. MH 52-1oMuH ajgaau cogad MepceHH Meboiaa. A3
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XaMa ajaad KaJOHTApMHU TO XO0J MyalsHINyaa ajamd cojau 282589933 1
Mebomaa. Onpo myrtaxaccucu IT-u amepukon Ilatpuk Jlapomr (1983) map
noupau nouxau GIMPS, 7 nexa6pu conu 2018, maiino kapaa 0ya, ku oH 24 862
048 pakampo nap 6ap Merupa.

e) Aoaoxou cooau narunopomi. Agagu cojgae, Ki OH aaaau MaJIuHIPOMMT
MeIllaBaji, S’bHE HH aJajxXo Jap CUCTEeMad MYyaMsHM IIyMOpaxoW MaBKeH
(ogataH gax@) XaM a3 pocT 0a yam Ba XaMm a3 4all 0a poCT SIKXeJl XOHa
MemaBana. Ilammaagpomini 6a 6a3am agaaxo BoOacTari mopan, Bajie amaaxou
cojia 6orag Bodacrari Hagopal.

Sxkuang amaaxou cojau aBBaJMHU MAJIUHIPOMI Jap CUCTEMau agaxou
Jaxy (cucreMad XucoOW MO3UTCUOHMM J1axy Oyda, 0a 0azam agaaxou OyTYH
acoc Me€ban. SIke a3 cucremMaxou MabMyJITapuH Oyaa, oH pakamxou 1, 2, 3, 4,
5,6,7,8,9,0-pouctudona mebapas, Ku pakaMxou apadil HOMHIa MeIlIaBaH/)
(maitmapmann A002385 map OEIS (sHCHKIONEnusaW OHIAWHWU Taigapraiu
amaaxon OyTyHU SHCUKJIOTNENWSU OHIaWHMU anaaxon duboHauwm, agaaxou
benn, aganxou Katanona Ba agajaxou cogapo aap 6ap Merupan):

2,3,5,7, 11, 101, 131, 151,181,191,313,353,373,383,727,
757,787,797,919,929,10301,10501,10601, 11311 ...
by3syprrapun agaaum comam mnanumHApoMi comu 1991 a3 yoHuOu
MyxaHaucu 6apk Ba matemaTuk Xapsu yOnep (1928-2019) kamid mrygaacr.
Udonau on 6a TaBpu 3epuH HaBuIlTa Memmasan [47, c. 148]:
1011310 + 4661664 - 10°6°2 + 1.

MabiayM acT, KA agaaxou NAJUHIAPOMU Jap Haugaprnaiuv aaajixou
HaTypalid q1ap 6apobapu 3u€ 1Ty 1aHaIlIoOH KaMEOTap MermaBaHa. Arap xap K
aJlaau sKpakKama a3 pyu Tabpud nanuHapoM Oorma, mac gap xyayau a3z 10 to
1000 Ha Oemrap a3 10 dousu oHXO By4ya AopaHa Ba aap xyayau a3z 1000 To
100000 ammakaii Takpuban 1 ¢oon3n OHXO BYYy JOPAHI.

By3yprrapun agaam cogau naauHAPOMU MabiiyM 18 okTsi0pu comnu 2021,
a3 younobu Paitan Ilpommep Ba Cepreii batamos kamid mymaact, KM OH a3

1 888 529 pakam ubopat 6yna 6a udomgan


https://ru.wikipedia.org/wiki/2_(%D1%87%D0%B8%D1%81%D0%BB%D0%BE)
https://ru.wikipedia.org/wiki/3_(%D1%87%D0%B8%D1%81%D0%BB%D0%BE)
https://ru.wikipedia.org/wiki/5_(%D1%87%D0%B8%D1%81%D0%BB%D0%BE)
https://ru.wikipedia.org/wiki/7_(%D1%87%D0%B8%D1%81%D0%BB%D0%BE)
https://ru.wikipedia.org/wiki/11_(%D1%87%D0%B8%D1%81%D0%BB%D0%BE)
https://ru.wikipedia.org/wiki/101_(%D1%87%D0%B8%D1%81%D0%BB%D0%BE)
https://ru.wikipedia.org/wiki/131_(%D1%87%D0%B8%D1%81%D0%BB%D0%BE)
https://ru.wikipedia.org/wiki/151_(%D1%87%D0%B8%D1%81%D0%BB%D0%BE)
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101888529 _ 10944264 -1

O6apobap act [47, c. 148].

SlkuaHa agaaxou cogau NaJuHIPOMHE Jap YaBaJiu 36pUH MHUKOC €TaacT.

“17(1)'1!2” uomuoou Hpak;am H Kaii H wapx ‘
L] 10780004+248797842 - 103%998+1|180005]|as2 2007 | Hanunopom |
L2 ] 101751084230767032 - 1057550+1||175109|uron 2007 || Hamunopom |
3 101700064-3880883 - 1085990+ [ 70007 ?5‘0”’;”61”’ Hanunopom
L4 1016016+8231328 - 103095+1|| 16001 7| Maii 2006 || Hamumopom |
Ls ] 1015008+4798974 - 107501+1|| 150009| pes 2006 || Hamumopom |
Lo | 1015000647426247 - 107090+1||150007|0ex 2005 || Hanunopom |
L7 ] 10140008+ 4546454 - 107001+ 1| 140009||0ex 2005 | Hanumopom |
| 8 101304549 - 10570772) /1] - 1046485+1|130049|| Cens 2008 || L €PAOHI
NAIUHOPOM
Lo 10139036+116010611 - 105014+1||130037|0ex 2004 || Hamumopom |
20 10130022+ 3761673 - 105098+1|130023||nos 2004 | Hanunopom |
I 10127576+1081101080188810801100165;87%1- 127577 ame 2006 Zz;%]:f)z’;%bm
H 12| 10120016+1726271 - 1050095+1|| 12001 7| Anp 2004 || Hamunopom |
L3 102000241617161 - 105998+1||120003| Anp 2004 || Hanunopon |
L4 10195022+4523111325 - 10°507+1(105023|pes 2008 | Hanunopom |
L5 10195018+920383029 - 10°55+1|105019||Maii 2008 | Hanunopom |
16 ] 10195016+318939813 - 10°35%4+1|105017||ams 2008 | Hanunopom |
L7 10195014+682787286 - 105353+1|105015||Anp 2008 | Hanunopom |
L8] 10105014+424787424 - 105503+1|105015|pes 2008 || Hanunopom |
L19] 101950124560949065 - 1052502+ 1|105013||wron 2008 || Hanunopom |
L20] 101950124432909234 - 10°%502+1|105013| Maii 2008 || Hamunopom |
Yaasanu 10.

Katopu amaaxou comapo 0a Tydaiian 6apHoman kKomiotepun «Power
Point» 60 ycymu «FanbGepu Dpatochen» xocun MekyHeMm. bapou uH, map
yaaBajl nagaprnanud agaaxou Hatypaiuu a3 2 to 120-po HaBuiTa, a3 0aiiHU
OHXO aJaJXOM comapo 00 Tap3u 3epUH YYCTy4y MEKYHeM (agaaxou TapKuOH
XaT 3a7a MeIIaBaH/I):

ABBauH agaau a3 1 KaJoHU UH KaTop, agaau 2 acT. MH aganm tanxo 6a

1 Ba Oa XymaI TakCUM MelllaBaj, Ilac Baii cojia acr.


https://web.archive.org/web/20081210064733/http:/primes.utm.edu/primes/page.php?id=81904
https://web.archive.org/web/20081210064733/http:/primes.utm.edu/primes/page.php?id=80980
https://web.archive.org/web/20081210064733/http:/primes.utm.edu/primes/page.php?id=78702
https://web.archive.org/web/20081210064733/http:/primes.utm.edu/primes/page.php?id=77815
https://web.archive.org/web/20081210064733/http:/primes.utm.edu/primes/page.php?id=76932
https://web.archive.org/web/20081210064733/http:/primes.utm.edu/primes/page.php?id=76550
https://web.archive.org/web/20081210064733/http:/primes.utm.edu/primes/page.php?id=76391
https://web.archive.org/web/20081210064733/http:/primes.utm.edu/primes/page.php?id=85568
https://web.archive.org/web/20081210064733/http:/primes.utm.edu/primes/page.php?id=72673
https://web.archive.org/web/20081210064733/http:/primes.utm.edu/primes/page.php?id=72332
https://web.archive.org/web/20081210064733/http:/primes.utm.edu/primes/page.php?id=76695
https://web.archive.org/web/20081210064733/http:/primes.utm.edu/primes/page.php?id=69756
https://web.archive.org/web/20081210064733/http:/primes.utm.edu/primes/page.php?id=69729
https://web.archive.org/web/20081210064733/http:/primes.utm.edu/primes/page.php?id=83974
https://web.archive.org/web/20081210064733/http:/primes.utm.edu/primes/page.php?id=84920
https://web.archive.org/web/20081210064733/http:/primes.utm.edu/primes/page.php?id=83808
https://web.archive.org/web/20081210064733/http:/primes.utm.edu/primes/page.php?id=84878
https://web.archive.org/web/20081210064733/http:/primes.utm.edu/primes/page.php?id=83916
https://web.archive.org/web/20081210064733/http:/primes.utm.edu/primes/page.php?id=85293
https://web.archive.org/web/20081210064733/http:/primes.utm.edu/primes/page.php?id=85079
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Yangsamu 11.

Hap yaasan Oa faiip a3 Xyau 2 xamau ajiaaxou 0a 2 kapatudynapo (4yH
aJlaJIxou TapKuOM) XaT Me3aHeM. babau 2 aBBajMH ajau XaTHa3aga, aaaau 3
act. Bait 6a 2 TakcuMm HamemiaBaja (ap aKCH XOJ OHPO OOs XaT 3aHEeM).
bunoOap uH, agaau 3 Tanxo 6a 1 Ba 6a Xygamn TaKCUM MeIlaBaj, a3 uH cabad
OH XaM aJiaau coja act. Jap yanBanu ajgaaxo 6a Faip a3 Xyau 3 xaMau agajixou

0a 3 kapaTupo XaT Me3aHEM.

@fa)X@X 7 LD ¢
A% 13 R0 17_ AN 19 >(

Yansamu 12.
ABBaJIMH afaau Iac a3 agaau 3 XxaTHa3aJalnyaa, aaaaqd 5 act. Bait 6a 2
Ba 3 TaKCUM HamelaBaj (JJap akCH X0JI OHpo 0os1 XxaT Me3aaeM). buno6ap
uH, 5 TaHxo 0a 1 Ba Oa XymaIin TaKCUM MelllaBaji, a3 MH cabad OH XxaM ajgaau
co/ia acT Ba X0ka3o0. Jlap Mucoiim Mo 0abIM XaT 3aJlaHu aMajIid YopyM (akat

agaaxoun coga MEMOHAI.
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Yangsamnu 13.

Jlap 3aMOHU MyocHup, 0apoM XOCWIKYHUU aJagXou coja OapHOMaxou
KOMITIOTEpHA MaBuyd Oynaa, a3 Xama yCyJdd OJ{d Ba caMapaHOKTapuH HH
«Fanbepu Dpartochen» Oyma, 3méma a3 100 mMwummoH amagxou coaa EQT
mygaact [28].

XVYJOCAU BOBU 11

Jap pylau oMy3UIld Ha3apHsau aJaaXou cojia a3 OJIMMOHU ATipynon, 6a
MmoHauau depma, Diinep, [N'onadax, I'ayce, Puman Ba gurapon caxmu 60ca3o
ry30IITaaH/I.

Hap wmartemaTuka (Hazapusd aJaagXou coja) TeopeMau Buiicon
ap3uIMan MeboIaa, Ku Jap OH YyHUH OMa/1aacT:

Arap p-aganu cona 6oman, oH rox, (p — 1)!' + 1 6a p TakcuM MeraBa.

Hap 600u Ma3kyp ouj 0a agaaxou cojgan MepceHH, KM 00 HOMHU OJIMMHU
daponcaBum acpu XVII amokamang act, MmabliyMoT 0aéH merapaan. Bobacra
0a uH OabaTap TeopemMan 3epuH 0a MUEH OMA;

Teopemau E. JTrox-/1. X. Jlemep. Anamn M,,, xu p > 2 act, paxat Ba pakat
Jap OH MaBpuje coga Memasaia, Ku arap absou (p—1) —ymu (S,_4)
naigapnanu pekypeHTuu (popmynaxoe, Ku oHx0 Oapoum udoga KapaaHU
ap30Xou osHAau (00 pakamMu KaJoH) mal pgap maid 00 ab30Xxou
TMeIIry3alTaanoH (00 pakaMy Xypa) MMKOHUSIT MEAUXaH, PEKYPESHTH HOMHU/IA

MellaBa/i)

Sl = 4’52 = 14'."'5k+1 2513 -2
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0a M,, TaKcuM LuaBa.

Jap uH 600, UHUYHUH MabIyMOT OWJ Oa 4i TaBp MyaWsH HaMyJIaHU
aJaau coaa, yaaBaau aJIaxou Cogan KaJOHTApUH Ba JUrap KOPXOW OJIUMOHU
aBpYyIOM Jap UH CaMT OBap/ia IIyJaacr.

XaMuUH TaBp, MyaMMOU MYaMSTHKYHUM KOHYHMSITH aJaJxOou COJa Ba
TaKCUMIIIABUU OHXO 0a KATOPH aJdaJxOou HATypalld a3 3aMOHH MaTeMaTUKOHU
FOHoHU Kagum Tadakkypu HHCOHMATPO Oa Xy yanbd kapaaact. ba mapodatu
kopu EBkina 6a Mo MabiayMm acT, KU agaJxou cofa Oeoxupana. DpatocdeH Ba
CyHTapaM aBBaJIMH aJTOPUTMXOM CaHYMINM aJagXopo Oapou comaru
MEIHUXO0/ KapaaHa. Jusep, @epma, Jlexxanap Ba Oucép gurap pue3uioHX0oU
MalIxyp 0apou XOCWIKYHHM aJaJxOd coja KyIIUII MeKapaaHa. To uMpys,
OUCEp aJrOpUTMXO Ba Tap3xOM HAB MaJ0 Ba MEIIHUXOJ ILIyAaaHJ, aMMO
XaMal OHXO TaHXO O0apoM K KATOPU HUXOWH aJaJIxXOu cojaa € aJaJxou Codan
HaBbU Maxcyc TaTOMK MelIaBaH/I.

Hap 3epbobu myrom Ooman Tatoukmabuu «Fanbepu Dpatochen» a3
tapadu onumonu pyc I1.C. IToperckuii, A. Cnynackuii, 3.K. HlnaunHckuii,
B.A. bynskosckuii, A. Iloaunusk, I1.JI. YUebummes Ba faiipa TaxkKuk IIyja,
JacTOBApAXOM 3MEAM OHXO TaBcud €Edraana. Macanan, I'.B. JleiiOHuc
MEIIHUXO/ KapJ, KM XaMmaW ajaJxou comapo, 0a rfaiip a3 2 Ba 3, map
nporpecusixon 6k + 1 Ba 6k + 5 qugaH MyMKUH acT. AMMO ¥ KYIIHMII HAKaPI,
KUCMU 3UEIN KOPXOU XYyJIPO HAIIIP KyHa, a3 UH Py, Machajiau udojaun aaaaxon
coga Jaap INaKjad MpOrpeccHusu map 00Jio oBapaallyaa TO HMpPy3 Iyppa
Haramraact. TaTOukimaBum Fajadep HUCOAT O6a UH mporpecusxo coiau 1887 a3
Tapadu Matematuku maxpu Kazon (Poccusu mommoxi) I1.C. Iloperckuii
(conxom 1846-1907) nemrHuxo/1 1ygaact.

XaMUH TapuK, TaXKUKOTU aBBaJUH IIakITariupauxun «Fanbepu
OpaTtochen»—po, oaumu pycu acpu XIX npodeccopu noHuIroxy Mocksa, ke
a3 TAIIKWIKyHAaHAAXO0W YaMBUIATH MaTEeMaTUKOH — aCTPOHOM, MEXaHHK Ba

puésunon A. Cnynckuii (comxon 1841-1897) amyom momaact. Y 6Gapou
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UHKUIo(GU Hazapusau aaanxo [6] dabvoaoHa kymuin HaMmyaa, akuaan «Fandepu
Opatocher»—po 60 UMKOHUATXOM T'YHOTYH IMEUIHUXO Kapid, KU Jap pUcoja
6acén mygaact. Mnosa 6ap un, 3.K. Inaunnckuii conu 1888 nap mavamiau
«BecTHUK OMBITHONW (DU3UKU U 3JEMEHTApHON (M3UKW» map Oopau IIaKiIu
aurapu maxkiagurapkyaun «Fambepu Opatochen», 6a moHanau A. Cinyackuid
POXXOU YYJAOKYHUU afaJIxOW COAApO Jap AWIXOX (pocuiam agaauu agaaxou
TOK HUIIOH aoj. Faiip a3 un, akagemuku Akagemusu wiMmxou 1i. IlerepOypr
B.AI. bynsikoBckuii (conxou 1801-1889) maknrariinpouxun «Fandepu
OparocheH»—po Jap HaMyaud Iporpeccusiu apudmerukid 00 dapku
nporpeccus 6a 10 6apobap Tatouk Hamya. Moxustu kopu B.S. ByHskoBckuit
0a Xa/um MyoJWIaxou OYTyHU [AYHOMAbjJIyMaud MHUKJIOPU MYOJMIAXOU
HOMAabJIyM oOBapja pacoHja. MaBKeu acocupo pgap InemHuxoau B.S.
BbynsikoBckuit édpraHu XypATapuH TAaKCUMKYHaHAAu cojla 0apou ajaju KajoH
TAIIKUI MEAUXA/I.

OnuMoH gap MyalsTHKYHUH aJIa/IXOU COAa aMCHIIax0W TYHOTYH, a3 yymiia
aMCuJIal TE€OMETPUPO HMU3 MEIIHUXOJ HaMydaaHd. dap uH camMT aMcwiau
reoMeTpr, 00 wuctudomam mnapadbosia, kKu a3z yoHuOu ojaumoHu pyc HO.
Martusacesnd Ba b. CteuknH Taxys Hamy/1aaHa, aXaMMHUSTHOK acT.

Anlaaxou cojia Kajauau XaJluld akcap MachallaXOu MaTeMaTUKi Oyna, aap
kpunrorpadus (paM3ry30pi) HU3 HAKIIW KAJIOH JOPaHI, KU OMHOOAp UH, OHXO
Ha TaHXO OapouW MaTeMaTHKXO, Oalku Oapou XapOué€H, Kammodn (pa3Beaka)
Ba KOHTppa3BeAKa HU3 TaBayyyX JopaH/l. A3 1aBpaxou KaJuM TO UH HHYOHUO,
OJIMMOH TaJAPUYaH XOCWIKYHUU aJIaJIXOU COJia a3 KATOPU adaXoUu HaTypain
nempadT KapaaHJ Ba Jap JAaXCOJIaXO0U OXUpP KOMITIOTEPXO Jap CaHYUIIN
TaKCHUMIIIABAaHIaT U1 aJIa X0 Oy3ypr KyMaKH KaJoH pacoH1. MaTeMaTHKXO Ba
O6aparap, 0apHOMACO30HM KOMITIOTEPHA POXXOU 3UEIepo Oapou Xaulu WH

MacCbalia, AbHC XOCUIIKYHHUH aJaAX0U COJdd TaXus KapaaaH/I.
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BOBU III. TAXKUKUN HAZAPUSAU AJAIXOU COJJA JAP
TOYUKNCTOH
3.1. TamakkyJ Ba pymjau MaKTa0X0u WIMH o]l 0a Ha3apusiu a1a/IX0U COJa
Jap 3aMOHHM 1IypaBH

Tamakkyn Ba pylad Ha3apusy alajxo Jap 3aMOHU IIypaBid 0a
KyJUIaXou OalaHIM WIMH pacuj, KA Jap OH CaXMM OJIMMOHM IIypaBu, Oa
MmoHauau I1.JI. Yebumen[124, 125], B. JIunnuk [62, 63, 64, 65], A.Sl. XuHuuH
[118], H.I1. Pomanos [96], A.T". IToctaukos [77], A.O. I'endong [100], 1.M.
Bunorpanos [20, 21, 22, 23, 24, 25], A.A. Kapatcy0a [44, 45, 46], H. I". Uynakos
[122, 123] Ba mgurapoH Hazappac OyJa, OHXO KOPXOW OJIMMOHH Mabpydu
Aspyno 6a monanau JI. Dinep, X. I'onndax, K.®d. I'ayce, A. Jlexanap, I1.
Hupuxie, A.®. Muéobuyc, K. Cansecrep, Y.WU. Jlutneyn, K. Amamap, b.
Puman Ba faiipapo ujgoma jgoja, Jap pYLIIM Ha3zapusid agaaxou coga Oa
NACTOBAPAXOU OalaHAM MMM HOWJI raliTaHd. A3 UH JINX03, IIENI a3 OH, KU 0a
TaBCU(U KOPXOU OJIMMOHHU ILIIypaBi OF03 HAMOEM, capaBBaJl KOPXOU OJIMMOHU
ABpynopo myxTtacap 6aéH Meco3eM.

Poxxou anuk éa makpuouu myatisin namyoanu Kumamxou m(x). Jdap uH

MaB3yb Oapou popmyliaum aHUK Kamgamu yctyBoppo JI. Dinep [19, c. 81-88]

o(n) = nﬂ(l —%).

p/n

T'y30MIT:

Hap uH ¢popmylia MUKJIOPHU aaaXxou OaliHU XaM cojia TO n XMCoO Kapaa
MemaBajl. ba Bocurau ¢pynkcusu J1. Diinep ¢ (n) xpcodou aHuky GyHkcusu 1 (x)
narigo mya. Iemr a3z JI. Ditnep 6apou €hranu popmyia TaxkukoTu A. Jlexxanap
(comnxou 1752-1833) acoc rysomr. ¥ conu 1830 maknu HaBu Fanbepupo Gapou
MYaUSTHKYHUU MUKIOpU agaaxou IIpOrpeccusn KA—-C (K =
1, 2, 3, -, n), ku Oa SAroH ajgagd CoOHaul P;- Py Pp TaKCUM

HaMelaBaHa, 60 opmyian 3epruH MyaisiH Kap:
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)

1<isr 1<i<jsr

m+ (pip;), B
pipj

KM J1ap UH 40 [x] — Kucmu OyTyHHM X, (a), — agaau XypaATapuHu Mycoat Oya,
(a)oA — C 60 a xapatit Mmebotaz, ¢ 6a nbopau qurap (a), XaaIu XypATapUHHA
MYKOUCAKyHUHU

Ax = C(mod a)
MeOoIa.

A. JlexaHap Kana MeKyHad, KU arap p; = 2,,p, =3, p, < VAm —C
oommaa, opMyiian ¥ MUKIOPU aagXou cogapo aap nporpeccusiu KA — C, ku
nap 6Gaitan VAm — C Ba mA — C Mexobani, MyaiisH MekyHan. Jlap xomatu
xycyci xanroMmu A = 1 Ba C = 0 OygaH MUKJIOPHU aJaJIxou cojaapo aap OaiHu
vm Ba m 6a udongau 3epuHu

e 2l 2 el 2

1<i<j<ksr

€dTaH MyMKHH acT.

A3 HyKTau Hazapu xo3upaszaMoH ucobotu Jlexxanapo 6a TaBpu YuaId
KaOyJs1 HamyaaH mapT HecT. OHpo 0a OCOHM aCOCHOK HaMyJaH MyYMKHH acT.
XaHroMu

n=py'py o
OymaH @ (n) — po 0a makiau 3epuH ndomga HaMmyTaH MyYMKHH acT:

<p(n)=n—z Z

1<l<T' 1gi<jsr

Comu 1857 XK. JInyBumn (1809-1882) map [133, c¢. 24] Kaiinq HamMyd, KU a3

m= > ¢

d/m

plp]

6apobapuu I'aycc

b6apobapuu @(n) mebaposia. bunodap oH, yCyau KOpKapAu OJIMMH OJIMOHM
A.®. Muebuyc (1790-1868) nucobatan baprapuu kajoH gomrt. A.d. Muéduyc

conu 1832 TacAMKOTH 36pUHPO MEIIHUXO HAMY/, KU arap
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F(x) = Z f(sx) 0011131, OH I'OX,

Sm
s=1

- F(sx)
)= uo)—

s=1

MemaBana, K1 L[ap HH Y40

1, araps =1,
u(s) = 0, arap p?/s,

(=1, araps = p;p; - p.
act. n taBpu TacnukotTpo conu 1857 P. lenexunp (1831-1916) uynun udonaa

HaMYI;

arap F(x) = ),a f(d), oH rox

f(m) = F(m) — z F(g)+ Z F<p:r;j>_”"

1<isr 1<i<jsr

acT, K1 J1ap UH Y0 PP, *** P — TAKCUMKYHAHJIAX0U COJIau afa v m MeOOoIIaH/I.

Bbapob6apuxou oxupunu édprainyaa uu xene ku gap [74, 75, ¢. 62] HUIIOH
nona myaaact, a3 Tapadu K. JInyswmn Ba P. Jlenexung mykappap HIygaHsI.
Onxo ryé dopmymnau Jlexxanappo rnemrap MyaiissH Hamyaa OyaaH/1, aMMo UH 0a
XaKNKAT MyBopuKaT HaMeKkyHad. ap xakukat hopmymaun Jlexxanap remr a3 uH
a3 tapadu E. Kouxkép (1820-1901) conu 1882 nemuuxoa myaa oya. E. ZKoukeép
nap [133, c¢.25] HumoH Mmeauxaa, KM MUKIOPH aJ1aJIXOM COAApO TO XYIYIU

MyaiisiH a3 (popMynau 3epuH épTaH MyMKHUH acT:

n() = 7(VF) = 14 ) (~D" | mp%],

KY AP UH 90 P;, — aJaJ1 COIaH KaJOHTAPUHE, KU a3 VX KaJIOH HecT, a, f3, +++, W
kumatxou 0 € 1-po KaOyn MeKyHaH[, m — ajajau 3apOKYHaHIAXOHu cojiae, Ku
Japaydau ik MeOOIaH .

E. Xoukép wncOOT MeKyHaja, KU YOUTHPIIABUU aJaaXoW coja ¢
TaKCUMIIIAaBUU OHXO Jap xap K ¢hocuian YoUrupiiasi ssk Mapotuda 6a xucod

rupudTra memasan. Comnu 1882 y nap [133, ¢. 25] aumon goxa, ku popmynau A.
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JlexaHap MH MaB3yM Ha3apUsAXOM agaad mMeboman. ¥ Kaiin MeHamosn, Ku A.
Jlexxanap HMIIOH HAJ0JAacT, KM arap Jap ajaJ 1y TaKCUMKyHaHOau cojia
oBap/ia 11aBaj, sike a3 OH 6a 3bTUOOp rupudTa HAMEIIABA/I.
Hap xopu xyn E. XKoHkép ucboTu Xo1aTxoepo, K1 ajiajl a3 X KaJoH HECT

Ba 0a p; — KapaTé HECT HUILIOH JojaacT. MUKIOpHU aaaaxoe, KU a3 X KaJloH
HecT Ba 0a p; — KapaTi meOoIma, 6a [pi] O0apobap act. A3 Mukaopu [x] 6apou
i

xamau (= 1,2,3,---,n amaaxoe, ku 00 Oy amaaud cojau p; Ba p; KapaTu

Meborana, 6a you 1 Boxu, 2 BOXU TapX, Kapaa Mmemanaj. buHobap uH, 6a

X
PiDj

amanaxon OOKUMMOHIAW p; Bap; anaiu [ ] O0osi1 WIIOBa Kapjaa IaBaj.

Macanan, 6apou aiajixou py, Py, P3 ABBaJl CE BOXU/ TapX IIyAa, 0ab1 ce BOXU/I

HJIOBA Kapada MCIIaBan,

<_ [:_2] a [;_2] T ;_3] a [plxpz] a [pzxpg] a [pzxpg] )

sTbHE a3 XYIu agaau [x] Xe4 uu3 KaM Kap/Ja HaMellaBa/l.

JlaBOMHOKUM HMH Yapa€Hu KOp 0a OH oBapjia pacoH]I, KU agaju X, K1 0a
m aJaJxou COAan Py * Py * *** * Py TAKCUM Merapaa, 00 hopMyaau 3epyuH Xucoo
Kap/ia MeliaBa;

m—Ci+C3— -+ (D™t =1-(1-1)"=1.

P. JIngmurc (1832-1908) nap MakTyOXOSIIT HUIIIOH 101, KU TACAUKOTH E.
Konxkép nemakut popmynau A. Jlexanappo Kymoj Ba 6a Xaaiu Machbaaaxou
3uén mycouaat Hamyd. OH, mem a3 xama, 00 YCylIXOU OJUTAPUHU XaJUId
Machajaaxou I'y30lITalryja 60 TacAuKOTH 3epuH oBapaa paconu [133, c. 26]:

arap F(Tl) = 21Smsnr(m)'

6= ) olm,
= ) m)

OH T'OX
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> o () =n

1<sksn

> s () =n
1<ks=n

> k0 ([7]) = e,
1<ks=n

Ku Oapou agamu OyTyHH mycOatu m t(m) — MHUKIOpPH TAaKCUMKYHAHIaXo,

o(m) — cyMMau TakCUMKyHaHAaxo, @(m) — ¢ynkcusiu JI. Ditnep Ba D(n) =

m2+m

2

— aJaIM CeKyHYaBM MebOoIa.

P. JIupmurc «Fambepu DpatocheH»—po yambOacT HaMyda, KUMaTh

m(n) — po 60 popMynau 3epruH HUIIO TOI;

n(n) = @ Ii('%),
1<ksn
KM J1ap UH 40
X
_ du
li(x) = Jlogu'

2

oyna, oupo b. Puman Oe MCOOT MEIIHUXOJ HaMyJ, Bajle HaTUYaAMW JIHIIXOX,
HarupudT, 3epo ¢opmyman b. Puman ¢daxkat Gaponm x < 10° xaHromm
XUCOOKYHUXO TaTOUK Merapaad. dap notumon acpu XX MabiIyM IIyJ, KA
HoOapoOapumn
w(x) < li(x)

Oapou TUIIXOX, x Yyoit Hajopad. Jlap uH xycyc gap agadbuéru [125] Kaiia rapaus,
KU uH popmynau b. Puman MuHOa b1 TATOUK Kapaa HAITY/I.

®opmynau Jlexxanap 6a MyailssH HaMyJaHU aJlaiXou cojlau TO X 00 OH
ACOCHOK Kapja IIyJ, KM arap xaMau afajaxod KapaTHpO TO VX XaT 3aHeM,
azaaxon OOKMMoHAa agaaxou cojaa medomand. laknaurapkynun «Fanbepu
Opatochen» a3z Tapadu A. IMomunsk (1826-1863) Ouceép myxum Oyna, oH gap
amabuéTu MM oBapaa myaaact. Hap ranbdepu A. IMonuHsak KaTopu agaaxoun

HaTypalii a3 0 cap kapjaa omyxTa memaBal. MKkaTu acocéd 0a agaaxou
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XaT3aJaHalnygad Ay ajaaj paBoHa Kapaa mygaact. bo udoman A. IMoaunsk
Macodau 6aitHu 1y ajjaiu XaTHa3aaamyaa 6a 3pTuoop rupudTa MemaBa/.
bury3op map maiigapnaiun
0,1,2,3,4,5,6,7,8,9,10, 11, 12,13, 14, 15, --
a3 0 cap kapaa, xamau agajJxou 4y(pTpo xaT Me3aHeM, OH I'OX, aJ1aX0u
13579111315 ---
0ok memoHaHa. ap wH 4o dapku uH agaaxo 6a 1 Gapobap Oyna,
naiapnaiuy 1yaToMUU BOXUIA XOCHIT MEIIaBa/l;
L1, 1,1, 1, -
babn a3 on a3 0 cap kapaga a3 ce ajaja SIKTOAIIPO XaT ME3aHEM,
MauIapnauuyd 1yaToOMUU TYIOM XOCHII MEIIaBal;
1,3,1,3,1,3, -
A3 Katopu ajaau gap 00Ji0 HUIIOH JOJAIlyJa a3 Xap MaHYTOU OH SIKTOSIIPO
XaT 3aj1a, 1ap HaTU4Ya mangapmaiiy CCIOMH TyaTOMHPO XOCHIT MEKYHEM:
1,53,13,135,1,5,3,1,3,1,3,5,1,5,3,1,3,1, 3,5, ---.

Hap yapaénu nait gap nait TapTud J0JaHM Naiaaprnaiuxou 1yaToMi A.
[TonuHsK HUITIOH 101, KU Oapou nuixox n — 1 mamgapmaiin a3 cudp cap kapaa
Xap fIK p, XaT 3aJa MeuaBad. XOCUATXOMU IMalgaplaiud 1yaTOMH, XyCyCaH
naBpiut Oymanu oHpo comnu 1849 omyxrta, ¥ 6a dopmymae aydop oman, Ku

HoBoOacrta 0a A. ITomunsik onpo I1.J1. Uebummes [124, 125] xocun kapaa Oya:

H(x)z logp

psx

burszop p anaau cona,

(6bapon 0 < x < 2 kumatu 8(x) = 0 Oyna)
P(x) =0(x) +0(Vx) +6(Vx) + -,
6aponn > Ny, Vx < 2,6(3/x) = 0 meboman,
bapou
[x]
T = Z logk = log([x]!) ®opmynau
k=1
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X X
T = $) +v (5) +v(5) + -
JTypycCT MeOoIIIa/I.
bo udonau I1.JI. YUebumenr 6apodapuu oXxupoH MaHOau acocu OGapou
MyaisiH HaMyJdaHu capxXaau agaaxou comga medoman. I1.JI. YebumeB 6apou
ncoor mnocrynatan K. beprpanpo (1822-1900) map OGopam MaBYyausTH
aTaaxou coda Aap OaliHM agaaxoM a Ba 2a — 2 Oapou Xamau a = 2 uctudoaa

Hamy. A. Iloaunsik 60 épuun hopmynan

Te) = $e+9(5) +(5) +-
TeOpeMaxou CyCTpo UCOOT HAMY:

a) nap OaifHU aJaau cojla Ba ajiajd KapaTUU OH aKaJIaH SIK aJaJiv coaa
MaBYy/ acT;

0) map OaliHu Ay Japayvad nagapnaiuu sk ajaajl, akaJUlaH SKTO aaajiu
coJa MaB4Yy/l acT.

Hap Humam nyromu acpu XIX mIakiaxod TyHOTYHM UDOJaAKyHUU
aHATUTUKUU YMyME Oapou «Fanbepu DpaTochen» nmaiio myg Ba TATOMKU OH
6emaitnion net padt. Macanan, conu 1883 matematuxu anriuc XK. CanBecrep
(1814-1897) kaitnm Hamya, ku Teopemanm A. JlexaHap sKe a3 TeopeMaxou
MaHTUKUU nyppakyHuu npuHcunu K. CunBecrep meb6oman. MH npuHcun
yCyau auaa 6apoMagaHu MayMyH 3JIEMEHTXO0e, KU XOCHSITXOW OHPO JTOPOCT Ba
0a xucoOu 371eMeHTX0 MyBoduKkaT MexkyHan [133, c. 28].

bur3op maymye noaa mymaact, Ku N —To 3JIeMEHT Aopaj Ba ourzop N, —
MUKJIOPH aJaaxoe, KU XOCHSITH a —po Aopaa, N, — MUKIOPH agaaxoe, Ku
XOCUSITM b —po  gopaa  Ba  Falipaxo. AWHaH  XaMUH  TaBp,
Ngp, Nye,*++, Ngp...m —MYBODHUKAH MUKIOPH a7adX0€ MEOOIIAH/I, KA 3JIEMEHTXO0
XOCHSATXOU a Ba b,aBac,:-,ab-- m —po gopaHa, oH rox, 6a mudomau 3epuH
6apobap acr:

N—(Ng+ N, +-+N,)+
+(Ngp + Nge + -+ Nigp) —
P
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Nap..om-
bapobapuu xocumyga 60 wuHTepnperatcusiu  MyBodguk 0O6a udogau

aKCHOMATHKUHU Fajoepu DpaTocher Tadauit Mecoa:

hV,2) = ) p() Ny,
T,

Kk gap uH 4o I, (N,Z) — MUKIOPHU ab30X0HU NMaigapnaiuu a,,a,, -, dy, 0yaa
k —takcuM 1maBaHAa, KU 0a STOH agaJv Codau Z TAKCUM MellaBaj, 1T, —
XOCHJIU 3apOM XaMaM afajixou Cofau a3 Zz Xypa MeOoIa.

K. Canpecrep 603 ay dopmynanm ymymukappamygapo, ku 0Oa A.
JlexxaHp TaalulyK Jopad, MyKappap Kapid, KU siKe a3 OH 0apou XUcoou cymMMau
agaaxou coma mMeboma.

K. Cansecrep dhopMyiau 3epuHpO MEMTHUXO0T MEHAMOSI/T;

Zp+1=D(n)— z piD<[£]>+

psn pi=vn
L () 0 ([
biP;j —| )~ z Pi PPk —
pipjsVn pipj Pib jPR<VA PiDjPk
i<j i<j<k

2
KH 1ap uH 40 D(x) = % acr.
®opwmynan ymymukapaamyaau /K. Cansecrep, uu xene ku 9. Jlrok [133,
c. 29] xabap meauxan, agaaxou cogan a3 n KaJioH Ba a3 21 Xypl, XaHTOMHU p; <

p, < -+ < p, OyaaH amaaxou cojga meboman. Jlap MH MaBpuI p2Z a3 2n KaJuoH

HaOyma, 6a udoaan 3epud 6apobdap act:
m m m
e Y S e S
bi pipj 2 . piPjPk

KN Jap UH 40
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( 1
x, arap {x} = oL

1
Hx =4 [x], arap {x} < >

1
L[x] + 1, arap {x} > >

{x} — KucMu xacpuu agaan x MeOoIa.

®opmynau  A. Jlexanap Oapou wudomanm aHamutukum «Fanbepu
Oparochen» xene MyBOQHUK Oolmaj XaM, a3 KaMOyJauxO XOJM HecT. SAkyMm,
MUKJIOPH YaMbIIaBaHAAX0 XaHTOMH ad3yHIIABUU X Xelie 3UEA MeIlaBa,
JIYIOM, JTap 3€pH aJIOMaTH CyMMa UIIIOpau KUCMHU OYyTYHH X MeOOIIIal, CeIoM, OH
K €hTaHu agaaxou cogapo 6apou agaaxou a3 Vx Xyp/1 Tajlad MEKyHa/I.

Jap nax3zaxou T'YHOTYHU TabpUXW OapoM Xajloc IIyJaH a3 KaMOyJIuu
dbopmynan A. Jlexanap, dbopMynau IIaKId HAB Kopkapa mrya. Macanas,
dbopmynau pekypentuu épranu pyakcusu m(x) naigo mya. O. Meiicen (1826-
1895) nap amabuéru [155, c. 636-692] uc6boT Hamy, ku opmyJiau 3€pUH AyPyCT
acT.

m(x) = dD(x, W) — z T (f) +
Vx< psvx

2 ((VR) + 3% - 2) (n(VE) — n(35) + 1),
ku gap un 4o ®(x, x) anamm a3 x xypx Oyna, 6a AroH agaaym conam To Vx —
Oyna TakcuM HaMmemaBajd. Ycyiau J. Mericen 60 OH aCOCHOK KapAa LIy, K1 0a
Tydaitmm uctudomgan oH agaaxod KaMH COAapo Aap KAaTopu ajadd MyausH
kapaadH MyMkuH acT. Comu 1890 @. Poren (1852-1901) nap agabuérm [155, c.
636-692] akuman D. Meiicenpo MHKUIIO) [10/1a, HUIIOH 0], KU XaHTOMH

XUCOOKYHMH TT(X) — KMCMH KaMU aJIaIxou cojiapo uctudoia oypaa, hopmyinaun

9. Meiicenpo 6a HaMyau 3epUH HABUILITAH MYMKHH aCT:

n

=l ](=3) [1+6)+0-("7)

=m+1
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KU JTap UH 40 aJOMaTH |x| MOHAHIM MIIOpaW aHTe Oyaa, XOCHUSITH 3ePUHPO
TOopa:

1 —_

b2p3 - B

1
ME |
P2D3 "

M — UYyHMH ajajd OyTYHeCT, KM XaHTOMH Py, < VX < P41, 6YJAH N =

m(x), (Z) Ba (mz_ 1) — K03 PUTCUEHTXOU OMHOMMAIII MEOOIIaH]T.

Bapou azmaam OyTyHu k, KU mapTu pg < Vx < prsq —PO KaHOAT

MekyHoHaa, @. Porena ucOoT HaMy/1, K1

n(x)=|x|]£[(1—$)+ 1_[ n(pi)_
i=2 ! r

r=k+1
SN ) ()3
V=1 rem—v+1 Pm—v+1DPr =0 2 3 3 ’

oyna, nap uH yo n(*) uyHuH agangect, Ku 6apou oH

1
p( X) < rv+2

MeoboIas.

Babau u" 6apou agamyu OyTyHu k, ki p, < Vx < pj4q act, @. Poren

dhopMyan 3epuHPO UCOOT HAMY:

n

n(x)=|x|1i[(1—%)+ > r(2)-

r=k+1

m-h n® k—h Mu—k+u

- (pm v+1pr> Z z <”(”)>

-5+

“:

o

Hap 6axmm yamb6acTit popMyia 6apou TUIX0X allaIh ¢, XAHTOMHU p; <

Vx < p;4q GyIaH HAMYIU 36PUHPO METHPAL

= [ [(1-2)- D' o(3)-



m—-1  nM

v=1r=m-v+1

p—k+u my

k-1 m

X
575" 3 )
pre=s} Pm,-v+1Px-p+1Pr

v=0 r= m”—V+1

rene (8 ) e e (CT))

XamuH TaBp, ryszopumu «Fanbepum Dpatochen» ouma 06a Macbaaau

TaCBUPHU aHAIMTUKUM aJagX0u CoJau a3 x 3uéa HaOyaa, 6apon YOUTUPKYHUN
amangxou cojga 6o épum uctudomgan KaMu agaaxou coda oBapaa pacona. Hap
noOTu0M acpu XX MyaMsiH 11y 1, KU MH HATHYaxopo 00 €épuun hopMyiau sroHau
Ha3apusBA—(PyHKCUOHAJINM Jap aCOCH OMY3HIIN CyMMau (DYHKCHUSIXOU MaxCyc
noxunHamyaau H.B. BbyraeB (1837-1903), xu map amabuétu [13] oBapaa

I1y/1aacT, MyalssH HaMyJIaH MYMKHH acT. «OYHKCUSIXOM aJaJuy apTyMeHTaIl
a3 pyu afaaxou coiau a3 vx KajaoH Habyma, nap kopxou wimuud M. Yunosna
Jap HUIIOH fgoAda mynaaact. Ua 6apou nucbotu popmynaxou Jlexxanap, Meiicen
Ba Poren mycounat Hamyn» [140, c. 253-267].
M. Hunomta cymMman GyHKCUSIXOU apU(hMETUKUU
&l
flkx) =) f@nk)
n=1

Ba cymMMau
z g(h)
K
X

auaa bapomanaacr.
Mabiym MemaBaj, Ku SsKym

0, arap k 6a x TakCMM HalllaBaj,
flex) = flx—1) = {f(x) arap k 6a x TaKkcuM Il1aBa/,

Ba AyIOM
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F6)) gt =) {flex) = fkx = D} g(k)
k=1

k/x
MeOomIa. Bap06ap1/1xon AHUSATUU OXHMPOHPO a3 pyu X YaMb HaMmyjaa,

TaH00y6I/I 3€pPUHPO nafmo HaMyJddH MYMKHH acCT:
%
n k n

i FE)) gy = g0 ) flex) = g() k),
x=1 x=1 k

a/x n=1 =1
bapobapun aitHUATUM OXMPHUH MaHOAW XOCUATU apu(PMETHUKHHU agaaud KaJIOH
Mebomaza. Jlap xonatxouw xycycid a3z oH dopmymnaxou Jlexanap, Meiicen Ba
Porenpo xocunn kapiaH MyMKHH acT.
®dopmynaxon Mericenm Ba Poren ay HOpacowu YuIIM JTOPAHI: «SKyM,
3U€J HaMyJaHM YamblllaBaHJAAX0 XaHMOMHU KaM KapJaHW ajaju

TaKCUMKYHaHIAX0W CoOJla, AyIOM, Jap HUH ¢GopMmysiaxo MaByyn OylaaHu

1
byHkcusau P (x, xﬁ). bunobap uH, 6a Meiicen Ba Poren mysiccap Haly/, Ku

1
dbopmyiau nyppau Jlexxanappo xocui kyHana. bapou a3z ¢pynkcusiu @ (x xﬁ)

Imyppa 0307 IIyJaH XaHroMu 4YobOadoryzopuu dopmyiran pekypeHTuu m(x)
aBBaJIMH MapoTuda conu 1943 A.A. byxmrad gap amadbuértu [17, c. 152-160]

dbopmyiian 3epuHpo UCTU(O1a HAMY/I:

5o () s ((CE) o

3

kEw1 ke(l)z kEa)3

KU JIap UH Y0 Wg — COXau KMMaTXO Jap CYMMau S — yM, KU a3 aJaJIx01 BOXUIUN

k nbopar Oyna, 6bapou % HOOapobapuu p*k < x 4ot moira

()

S

— kKo3(ppuTcueHTr OMHOMAI MeOOIIIaI.
Macpbanan UMKOHUSTH TaxKUKu hopmynau Jlexxanap 6apon 6axoauxum

m(x) O0a XxaTol XaHIOMHM MBa3 KapJaHM aJagu OyTyH Oa ab30XOHM XyOU agall
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anmokamang meooman. I1. ITaru (1847-1903) mymoxuaa HaMmyl, KU arap jaap
dhopmynan

) (@) + 1= ) (B4 ) e
“‘”"pa“sz[%]JrE[pmJ +z[?’1p2 pk] "

n n
JIOXUJI KYHEM Ba [E] —po 6a — MBa3 HAMoeM, OH rox N —po 060 udoaan 3epuH

NBAa3 HAMydaH MYMKHUH acCT:

) e
— — n .o
plp] P1P2 pk

_ < @(p1p2 "'Pk))
=n 1 - ]
P1P2 ' Pk

KU gap uH 40 @ (n)-pynkcusu JI. Ditnep meboman [19, 43]. Bane y xaTouxou
XOCHIIIyapo TaxKukK Hakaphd. [laiigoninn xaTonxo € hapKusITX0pO XaHTOMU
MBa3 HaMyJaHM KUCMM OYyTyHU ajaja Oa Xyau agaapo aap agadbuérm JI.
Kponekep (1823-1891) uumon moa. Azbacku [x] = x — {x} 600 < {x} < 1 acr,

OH TOX,

n(0) = n(VE) ~ 1+ ) w(@ 5] =
d
]

=n(vx)—1+x M+ €A =
a

P
1
=n(vVx)—1+x 1_[ (1——>+€A,
psVx P
MEIaBaj, KA Jap MH 90 p =Dy Py P (Pr <Pz <+ <pp <Vx),e—
kacpu MmycOat € maHpn || <1 meboman. Jlap WH MaBpuUI XaTOUXOHU

xocuJyaa aap 6aitnu —A to A
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m(Vx)

m(vx ))
A= ( = 27(Vx)
MElIaBad.

XaMUH TapuK, XaTOUU MalIo1Iyaa a3 TapTUOu Oy3ypri 3uéj HecCT:

27‘[(\/})+1.

bapou [[,<p. (1 - %) conu 1874 ®. Meprenc (1840-1903) xaToupo 0Oa

ea—c

HaMyJu 6apobapi XOCHJT HAaMY/T 1o~ K1 JIap UH 490 C-TONMHUH JI. Diinep Oyna,
n

a3 MyHOCHOATH 3€pHH Mal10 MelaBal;

n

: 1 .
C = lim Z——logn , lim a=0.
n—oo k Pp—©
k=1
Bby3ypruu 27(V*) yuc6ar Ga x Te3Tap meadzosia, 6uHodap uH, hapKusITU

MUKJIOPH aJaJIX0U cojia TO X HUCOAT O6a x KaJIoH MemaBaJl. Mabiaym LIy, Ku
YH ryHa popMymnan TaKpuObupo 6apon MyailssH HAMyJdaHHU aJaJxX0u cojae, Ku
Iap sK capXaau MyaistH meOomnana, uctudoja HaMyJaH MYMKUH acT. bo
XaMHUH JaBpau maigoumn Gopmyiiaxon TakKpubi 00 0axXoaUXUM XaTOMXOU
nangomyaa yamboact rapaua. ba falip a3 uH, gap uOtuaon acpu XX
Machalial HaBUIITH acUMTOTUU (hopmyiau «Fandbepu Ipatochen» 6e atomaTtu
aHTe Taigo Iy, KU Jap acocw oH 0osia dhopmynan Takpubu Gapou €dranu
MHUKIOPH aJaaxou coja memHuxof masaa. B.M. Pomanosckuit (1879-1954)
nap agadbuéru [93, 94, 95] HumoH 101, Ku arap

n(x)—n(ﬁ)+1=2,u(d)[§], P—HP
d

a p<\Vp
p

6o111a/], OH roX, 60 ry30pHIIH [g] = g — {g},

Oapobapuu 3eprH XOCHII MEIIIaBaI;

n(x) — n(Vx) + 1 ‘"ZHT Zu(d)
d d
7 7
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=n| ] (1—%)+Z(n,k),

P<Dn

KU Jap ¥H Y0 Py < Vn < Dic+1

Z(n’ 9= 1Zk {%} - 1<;<k {p:;?j} et D {plp:” pk}.

sls = =

A3 uH opmyan aHUK XaHrOMHM ITapTodTaHu ab3ou ).(1n, k) Gopmynan
TaKpuOM XOCHJ MeIaBaJ Ba XaTOMM COAMpIIyZapo 00 épum Aurap
dbopmynaxou Takpubuu épranu m(x) 6axo J0JaH MyMKHUH acr.

Jap xakukar, arap

1 ne°¢
w(n)znZ(l——)+n(\/ﬁ)—1= +n(vn) — 1,
p logpn
pP=pg
Oolaj, oH rox, 00 JapHa3apaoLITH
n+éen
n(n) = : lim e =0,
logn n-o

XOCHJI MEKYHEM:

| w(n) -

nco 71()

Xanromu (n)~ % e~ ‘w(n) 6ynan popmyiia UyHUH IIAKIPO METHPAL;:

1
n(n)~$ +5 (r(vn) — 1)e¢

Oapou KUMAaTXOU KaJIOHHU N OoIaI

Tl et 1
noe m(n) - newn(n) 8

MclIaBas.

Wu mumon meauxan, ku m(n) Ba ),(n, k) Oy3ypruxom TapTuOHU sKxena
MeOoIlIaHa, a3 WMH Py, MBa3 HaMyJIaHU (g) 6ag UMKOHUSAT HaMeIuXand, Ku

dbopmymapo acocHok HamoeM. B.M. PomaHoBckmii ¢opmyiam xucoOu

TaKpH6PﬂlaﬂaﬂXOPICOHa

n(n)znl_[<1—%> — po

p<Vn



117
Taxys HaMy/Jl, KU 0a yaJBajiu aJ1aIxou cojia MyBo(UKAT MeKyHa . [lap Xxakukar
dbopmyna 6apou épTaHn KUMAaTXOU XypIu n oBap/aa myaaact. lap uH 4o Kaiia
MeliaBaja, Ku épraHu amaaxou cojgaum 600 Xam Ha3muK, KU ¢apKamoH 6a ay
O6apobap act, 60 €puu hopmyiia UMKOHITa3up Medoitaa. bapou ébhranu xucobu
yypTu aganxou cogaum 00 xaM Ha3IuK YaaBaiu MyBopUK TapTud goda

HaTN49aXOH 3CPHUHPO XOCUTT MCKYHCM!

Pn p721+1 A(p2n+1) T(p2n+1)
3 25 4 4
5 49 6 6
7 121 10 10
11 169 12 12
13 289 17 19
17 361 19 21
19 529 24 24
23 841 32 32
29 961 36 34
31 1369 47 45
37 1631 54 52
41 1849 57 55
43 2209 64 66
47 2809 71 78
Yansanu 14.

Hap mH yo T(n) — KMMaTU aHMKU adaJaxou cojgau 00 XaM Ha3guk, Oapowu

A(n)=g 1_[ (1—%>+k—r

2<ps=pg

aJaxou To n Oyna,

MeboIaa, Ku gap uH 4o k —agaau 4yt 60 XxaM Ha3aAMKHU aaJxXxoH coja aap

(1, pr+2) Oyna

_ { 1, arap pr+2 =3
n= 0, fap x0J1aTXO0U 6OKMMOH/A.

dopmynan 6010 Oapom xucodou A(n) dopmynam Ttakpubuu EdraHu
yybTH agaaxou cojgan 00 XaM Ha3aIuK MeOoma, Ku a3 udoganm aHAJIUTUKUN
FajnOepuy KUCMH Kacpuall nmaprodTallyga Xocuia MemaBana. MyKoncakyHUU
kuMaTxou A(n) Ba T(n) map yaaBaja HUIIOH MeIUXa, KU GapKUITH KUMATXO
YaHJOH KaJlIoH HameOomana. Yu xeme xu gap [94, c¢. 1-67] HumoH moma

IIyTaacT, MIAKJIN 3BpecTHKUU hopmyiia 6bapou A(n) maigo mrymaacr.



118
Hap amadbuétu [95, c. 1-47] macwanau ébranu Oy agaan 00 XxaM Ha3aUKU
cojla, Ki cyMmaalloH 6a 2a 6apobap act, 60 Fandbepu DpaTocheH aToKaMaH/I
MeOomaa. bapou nH amagxou cojgam 00 XaM Ha3IUK, KM cCymMMaaiioH 0a 2a

O6apobap act, hopMyau TAKpUOUM 3€pUH ITAlJ10 I1y1aacT:

4e~q -1
G(2a) ~ log? 2a ) ZTZ
b

Taxkukotu B.M. PomanoBckuii HoBoOacta ©6a MaByyd OymaHu
HOPACOUX0, HapaCUJIaHU HATUYAXOU aHHUK Ba AYIIBOPUXO MMKOHHSAT 0], KU
MUKJJIOPH a1aJIX0U cogan 60 XxaM Ha3AuK MyailsiH kapaa masaj. Mnosa 0a uH,
épraHm cymMmam 1y agaaum coda 0o wucrudomam aykapatam «Faabepu
Opartochen» 6a MUEH OMaI.

HNctudomanm nykapara Ba Oucépkapatam «Famnbepu Ipartochen» 0Oa
Myoaujiau X + y = 2a oBapja pacoH, Kiu UH O0pH aBBAJI Aap KOPXOU UIMHUU
K. Mepnan [94, c. 1-67] 6appaci mya. dap kopun uiamuu K. MepisH oun 6a
€ébranm agaaxou cogam 60 xaM Ha3aWK Ba Aap 3yoauetu [Nonmmbax-Ditnep 60
uctudonaan aykaparau «Fandepu Iparochen» UH Machaia MEUIHUXO Kapaa
myn. Hap amadouéru [94, c. 1-67] map mykoca 00 amadbuétu [95, c. 1-42]
MIPUHCUIIM JUTapyd KOPHU XMCOOKYHH oBapda ImymaacT. A3 MH YO XyJoca
Mebaposia, ku Taxkukotu wimun B.M. PomanoBckuii Ba K. MepmH a3
skaurap Bobacrari Hajgopana. MasmyHu kopxou uinmuu K. MepiaH nap
amabuértu [13] a3 Tapacdu onum XK. Amamap 6a TaBpu Mydaccana HUIIIOH A04a
1131

Metogukan acocunm K. Apgamap WH UHTUXOO0M  aMajuéTH
A(b,a) Me6ommaj, K a3 XaT3aHUM aJaaxou Inporpeccusiu ax + b,(a,b) =
1,b < a map unrepBanu a3 0 To A ubopat mebomaa. ABBajauH mMporpeccus 60
amagxonm P; = 2 coxTta myma, 6aba ay mporpeccuss 6o dopmymaxou P; >
2 (i=2, 3, ) tapTtub m0Ja MeIIaBaH/I;

r; + P;x Ba ;' + P;x.

bo epI/II/I OHXO aMaJIXOU 3CPpHUH NYPO Kapda MCIIaBaH/I:



119
A(ry, Py),
A(ry, Py) BaA(1,', Py),

A(ry, By) BaA(r)/, By,
ku gap uH 4o r 6a 0 Ba 1 6apobap Oyna, 0 <r; < P;,0 <r;’ < P;, XaHromu i =
2, 3, -1 #¥1r, memaBaa. ap xomatu XxycycH, arap Py =2 <P, <<
P, < VA 6oman Ba gap mnTepBamu a3 0 To A (A — amamu GyTYH) XaMOH
ananxou xP;, (i = 2, 3, ---)xar 3ama mynaa O6omrana, 6o Kaemu JK. MepisH
Fanbep a3 nbtumo merupand. ba Faiip a3 uH, 1ap UH UHTEPBAJI XaMau aaaaXou
A+ xP; xat 3aja myja, x — KuMaTu 6yTyHu MmaHdu KaOyn meHamosia. dap un
MaBpuj uHTepBaM a3 0 To amaaum A, xku nap uHTepBaiu xP; Ba A+ xP;
Hamexo0ana, 6a P BaA — P’ 6apobap mynma, P = A— P', P,P' ananxou cojma
Mebomana. A3 UH 4o Oapmeos, KU agaau A Oa cymMmau Ay ajgaad cojia
O6apobap mebomman. A3 UH MyJI0XU3ax0 YyHHH HaThu4a Medbaposa: XK. MepisuH
OoBap JIOIIT, KM Machallau XaJIu mpoodieman (Mmymkuin) ['oagdax-Ditnep 6a
ry30IITaHU XaJU Myoawiau P, ., — P, = 2 myBodukaTt MexyHa1. VIH ryzopuii

0a oH oBapaa MepacoHal, KU CUCTEMau 3epUH

{ Ppy1 — Py =2
Ppiyg —Ppys =4

XalIxou Oemrymop aomTa, P, agaau coga Medorai.

Uu xene ku B.W. PomaHoBCcKUit Kaiin MmeHamos 1, uctudoaan nykapatan
«Fanbepu Dpatochen» 60 Takpubi Xucod HaMyIaHU aTaaXou coaan 00 XaMm
Ha3IMK MyBopUKAT MekyHaa. Poxu xamm uH Mmymkuwiotpo K. MepisH
MIEITHUX 0T Kap/I, Bajie OabaTap MabIyM rapaul, K1 yCyau nermHuxoakapam K.
Mepasn Hu3 kamOyauxo pomraact. Conu 1915 um xeme, ku gap [13] kaiin
mymaact, JK. AmaMap HUIIOH 0/, KU YCYJIU TemHuxoaHamyaan K. MepisH
0a HaTUYaXoW YMyMH oBapjJa HamMepacoHaJ Ba TaHXO Jap XOJaTH XYCyCH
nctudo1a MeraBa/I.

Macwpanaun acocuu ucrudomadbapun aykapatam «Fandbepu Dpatocden»,

k1 gap ¢ocunam a3 A to agaaum B nupma memaBan, map nporpeccusiu A B —
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MUKJIOPH afaJxoM XaTzagaimnyma 6o aw3oxou A(r;, P;) Ba A(r;', P;) mebomazn.

Jap uH uimopaxkyHi kumaTtu A-B 6a HaMyau 3epuH TaCBUP MelIaBal;

— d — d )
KU Jap UH 4O |%| < 1 meOomma.

Bapou ), ( ) TAHOCYOM 3epUHPO 0a 1aCT MEOPEM:

A 2A 3A 2A+ 24 4 24 P 24 4 224 4
Py P, Py P, PP, PP Pi-P, P,-P;
N 2%A - 224 f e A 2k714 1—[ ( )
P, - P, Pp_1- B PP, Py 2

Ku O6apou Gopmynanm oXupoH (GopMyjaxoW aCUMOTOTHKHHU 3epuH HCTUdOIA
MelIaBaHI. XaHTOMHU 0aXOJIUXUU ACUMITOTUKUU Zp<x Ba [[p<x (1 - —) 6a

Tydaiinn udomaun K. Mepmdn dopmynan acUMOTOTUKUU 3€pUH TMaNI0

MeliaBaa:
c

1 )
log? P, eo(logl’n>
KU Jlap UH 40 € — aJaJu JOUMUM Te3xucoOlmaBaHaa meOoman. A3 tapadu
0
aUrap, HUIIOH AoJaHu udoaau ), (i E) WH aJay TapTUOU MaCTApPHHECT, KM

nucOboTH amagu

2 [1(-5)

2<P<P,
MeOoIa.

K. Amamap xonmatu aBBajiau nemHuxoau K. Mepcenpo 6e acoc xucod
Hamyza. Y 6a XOTMpU OH, KM Jap osgHaa (opmylan MyBOoQHUKEpO, Naimo
MEeKyHa/Jl, KyIIUIIK 3uéae Hamya. Baie nap uH macbaiaa MaTeMaTUKU HOPBETH
B. Bpyno (1885-1997) myBaddak rapaua. Azbacku K. Amamap xopu K.
MepasHpo nemHuxoq HaMyd, 0a Tydaiinu uH kopu JK. MepisH, 1ap MaBpuau
€édTaHM agaaxou cojga MaBKEeW acocupo uiFos Hamyd. ba tydaiinu xopu XK.

Anamap kopu K. MepiiaH MaBKeU acoCH Maijio Kapa Ba UH UMKOH J10[, KU
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kopxou wimMuu B.WM. PomanoBckuii Ba 7K. MepisH aCOCHOK Kapja IIaBaH/I
[133, c. 39].

Tawakkyn a pyuiou omy3uiu hopmynau acumnmomuu adaoxou cood oap
oxupu acpu XVIII ea assaru acpu XIX. Macvanau omy3uiu ¢dopmyiau
acuMnToThu aaaaxou coga aap oxupu acpu X VIII Ba aBBanu acpu XIX mypys
mynaact. S'pHe, 1ap MH acp OJIMMOH 0a XaJUIM Machajlau 4yCTy4Yyyu UyHUH
dbyHkcusau cogau f(x), KU KUMaTall 6apou AUIXOX, X —XOU HATypalld Xapui

Oemrap 6a (byHKCI/ISH/I n(x) Ha3IMK MeIIaBaj Ba XaHIOMH Oexymynl ad3ygaHu

KUMATH X TAHOCYOH —— ) ) 6a amaau 1 Maiy MeKyHa1, MallFyl MIyJaHz.

f(

[Tpobnemau ry3zomramyaapo 6a nbopau 3epuH TaCBUP KapJlaH MyMKHH
acT, s’bHE, YYHUH (PYHKCHUSIU aHATUTUKUU f (X)-pO MyailsiH KapaaH JIO3UM acT,
KU 0a oH yHKCHUAM 1T(X) aCUMIITOTUKA Oapobap maBa, € KM OH 6a pyHKCUsIU
f(x) acumnroTukim OapoOapkyBBa Oomaa. AmnomMatu  OapoOapun
ACUMIITOTUKUPO ucTU(OJa Hamyda, Tabpudu OaéHiygapo 00 UyHHH Tap3
MEHaBUCEM:

m(x)~ f(x).

Kaiin MmexyHeMm, ku a3 OapoOapuu aCMMITOTHKA HaTU4a MeOaposa, Ku
bynkcusiu f(x) nap dopmynan Ha3guKIIaBUM 7T (X) OOsI aB30U acOoCH OoIa.
Arap map vH X0JaT ab30M UjIoBari («xatom») aap popMynan Ha3auKIashi 6a

R(x) Oapobap Oomaja, OH rox YyHMH HaBHINTa MeTaBoHeM: m(x) = f(x) +
R(x) é un xu m(x) — f(x) = R(x), Xkt 1ap UH Yo E ; — 0 xanromu x — oo [17,

c. 152-160].

Comu 1808 marematukm cdaponcaBin A.M. Jlexanap (1752-1833) map
aCcOCH TaxXKWKM YaJBajid aAaJxou coja (YaJaBayiv aJaJxod CO/la OH BaKT TO
amaau 400 000 TapTud moaa myga 0ym) hopMynan SMIOUPUKAU MyXUMPO Oapou
ndpogan taxmuHuu QyHkcusiu m(x) xocun Hamyd. A.M. Jlexanap Tacauk

HaMyJ, KU 0apou KUMATXOU KaJOHU X (PyHKCUsU TT(Xx) TAXMUHAH 0a
X
Inx — B
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OapoOap MemaBam, Ku gap uH 4o B sroH agaau goumun 6a 1,08366 6apodap
Mebo1Iaz,.

Martematuku onmonit K.®. I"aycc (1777-1855) HoBoOacTa a3 MaTeMaTUKU
dbaponcasit A.M. Jlexxanap nmymopau a1aagxou cogapo naiigapmnaii MyBopukas
Oapou xap K Xa30p agaau HaTypaji Xxucod Hamyaa, ¢pap3usiepo 0aéH Kap/, Ku
KuMaTu pyHkcusu 7 (x) a3 KUMaTH HHTETPaId 3epUH

X
dt

Int
2

KaM papK MEKyHaI.
Ba wuH wuHTerpan, acocaHn 00 «uHTerpajlu Jiorapudmi» HBa3 Kapaa

McelIaBag

X

1-n
_ _ dt
Lix = lim f + f —,
7—-+0 Int
1-7n

0
KU OH 00 qoumuu Li2 = 1,04 papk MeKyHaI.
Hap acocu koujgaum mnemIHUXOAKapjaaum MatemMaTuku (aponcasin [.D.

Jlonutan (1661-1704) 6a ocoHit HUILIOH TOJaH MYMKHH acT, K1

x
dt x
lim —— =1
X—00 Int Inx
2

MEIIaBaz.

Jlap xakukar,

Y xdt.x _ 1 x.lnx—l _ 1 Inx )_1
xLHoIo Int Inx _xg?o<lnx' In2 x )_x1—>I£10<lnx—1 N
2

MeOoIma.

A3 Gapobapum ucObotrapauma HaTtuda Mebaposia, ki dap3usaxon A.M.

Jlexxanap Ba K.®d. IN'aycc 6a Gaxoanxuu sikxejgaum aCUMITOTUKUAU (PYyHKCHUSH

m(x), AbHE
m(x m(x
lim ()=1élim ()=1
X—00 L X—>00 X dt
Inx fz nt
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¢ myBo(uKaH Oa

x ; dt
T[(X)"'m e T[(X)~ m
2

oBap/aa MepacoHaI.

NH dopMynaxom acUMNTOTUKA KOHYHHM AaCHMNTOTUKUU TaKCUMOTHU
ananxou cojapo udoaa MmenamosiHa. Bare, 6apou 6a TaBpu HazapusBHA 1IapX
nonanu uH KouyH A.M. Jlexanap Ba K.d. 'aycc kope kapaa HaTaBOHUCTAHI.
babnu EBkiaua, aBBajMH Kace, KU Jap Machallau
MYIIKWIA TAKCUMOTH aJ1aJIX01 cofa 00 épun TaXKUKOTH
Ha3apusiBi KaJaMH XaJKyHaHJa Ty30IIT, MAaTeMAaTUKU
mamxypu pyc I1.JI. Yebumen (1821-1894) meboiuaz.

Hatuyaxou moup 0a uH mpoOisiema OagacroBapaau y

Jap 1y acapam ouja 0a agaaxou Hatypanyd «Owupg 0a

. I1. JI. YeOumien
MYyalsIHKyHUM IIIyMOpau aJagXou comau a3 Oy3ypruu (1821-1894)

nonamyna 3uéaHadbyma» (1849) Ba «Oup 6a amanxou coma» (1852) TacBup
mygaann [124, 123].

1. Hap acapu sxymu xyn I1.JI. Uebumes a3 n3era ¢pynkcusu JI. Didnep
(1707-1783), spHe {(s) Oapou OUIXOX, adaaxou XaKUKWH s HcTrdoaa Oypaa,
HaTUYau aCOCUM 3€pUHPO XOCWIT HAMY/: «aeap n > 0 adadu benuxosm Kaiou éa
a > 0 aoaou benuxosim xypo 6owano, oH 20X a0aou 6eHUXosam KaioHu X Magyyo
acm, Ku bapou oHXo0 Hobapoobapuu

: dt ax

m(x) > Int In"x

2

UYpo mMeumasao 6a UHYYHUH A0a0U KAioHU X (MYMKUH a3 newmapa hapKkyHamoa)

Masyyo acm, Ku bapou oHxo Hobapobapuu 3epum Hu3

X

(x) < at +
Tix Int In"x
2

ax

uypo eapoaoy [71, c. 257-263].
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2. bo épum teopeman Humongogaamn I1.JI. YeOuineB TaxKUKOTH XyApO

yjioMa JioJa, HUIIOH Meauxad, Ku bapodapuu

B(x) = Inx — L
(x)

XAHTOMHU X — o0 Xynyau a3 1 ¢papKkKkyHaH1a HAJOPa/I.

Ba I1.JI. YeGumes noup 6a popmynan smnupukuu A.M. Jlexanap (1752-
1833) TacoukoTu 3epuHpO UCOOT Hamyn, sbHE: «popmyiaan A.M. Jlexanap
XaHIOMH X — oo (opmyian aHHWK HaOyaa, JOUMUM MYBOQUK XaHTOMH B=1

oynan act» [124, c. 173-190]. Uu TacqukoTpo I1.JI. Yebures a3 6apodapun

X
lim {lnx — —} = B,
X—00 m(x)

K# a3 popmyian smnupukuu A.M. JlexaHnap 6apmeosii, XOCHI KapaaacT.
3. I1.JI. YeOuieB MyaiisiH Kap/1l, KM Ha3AUKIIABUU TAKPUOUU SMIIUPUKUU
dbopmynan A.M. Jlexannp 6a ¢yHkcusu m(x) radipukanoatbaxm act. Ba

XAMUYHHUH V HUILIOH J0J1, KU arap Xya1yau

X
m(x): —
Inx

XAHIOMM X — 00 MaB4yJ1 Oommaj, 60osig oH 60a 1 6apodap masan [97, c. 378-382].

AxHYH HaTh4yaxow acocuu acapu ayiomu I[1.JI. YeOumeBpo moup Oa
TaKCUMOTHU aCUMIITOTUM aaJIX0U COJla T11a MebapoeM:

Cababu acocuu HaBuiTanu acapu ayromu I1.JI. Yebumes nocrynatu P.
beptpan (1872-1970) rapaun. Martematuku mamxypu gaponcasi P. beptpan
Jap TAaXKUKOTHU Xy Ioup 0a Hazapusiu rypyxxo 0a 3apypaTtu UCOOT HAMYJIaHU
dhap3usau SMIUPUKUHN 3epUH, KU: «aap O0aliHu agaaxou Hatypaauu n(n > 3) Ba
2n — 2 akajaH SK ajgagu coda MaBuya act» [39], py 0a py mrygaact. Xamau
kymuixon P. bepTpan Ba aurap mMatemMaTukxo gap ucOotu uH dap3us Oe
HaTUYa MOHJIAH/I.

Comu 1852 II. JI. YeOumeB gap KATOOM AYIOMHM Xy1 ToctyjaaTtu P.
bepTpanpo ncbot Hamyn (X010 UCOOT IIygaacT, KM 6apou agaau HaTypallnu
n > 5 6aifHu p Ba 2p XaIM aKaJl Ay aJajay coga By4yya gopana). Baige 60 xamuH

ap3umm kopxou myxummu I1.JI. UeOumeB 6a aH4oM Hamepacad. Ap3uiim
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acocuu acapu [1.JI. Hebummes «Oua 6a anaaxou cojia» a3 ycyJIxou 3JIeMeHTapH
Ba SIKY0sl 00 OH yCyJIXOHU KaBil, KM Oapou ucOOTH 0axoauxuu QyHKCUSIH TT(X)
Ba MHYYHHMH aurap (yHKCUSIXOoW Aojdainyda, uctudoma Oypaa mrymaanma, 6a
xucob MepaBana. A3 6axoauxuu I1.JI. YeOumeB HaTuya mMebaposa, Ku bapou

aJlaJIxou KaJIOHU X Oapobapumn

(x)
X
Inx

0,92129 < < 1,10555

UYpO Merap/ia Ba a3 UH Py, MO OHXOPO

X X
0,92129 — < m(x) < 1,10555—,
Inx In x

HobOapoOapuxou I1.JI. YebuiieB MeHOMEM.

A3 HOOapobapuxou I1.JI. Uebummes 6apou m(x) 6axoauxuu ah30UIIN N-
yMU aJiagy coaa p, 6apmeosia, spHe: OUry30p p,, — ajgaju n-ymMu coja Ban =
2 6o11aja, OH rox, Hobapobapuu 3epuH you nopan [124, 125]

ci'nlnn<p, <C 'nlnn

Hatuyaxou Oy3yprrapunu I1.JI. YeOuineB map Macwhanam TaKCUMOTH
aJlaaxXou cojaa aap O0alHM XaM3aMOHOHAII TaaCcCypOTH KaJloH ry3omT. Jlap uH
O0opa, cyxaHoHn MatemaTuku Mamxypu anrmuc Y.Y. Cunpectp (1814-1897)
Oapabiio maxoaat Meauxai, ku gap coiu 1881 uyHuH rydraact: «dbapou oH, KU
TapakuET MUHOABJau Hazapusid agaJxopo MYHTA3up IIaBeM, OO0siI SITOH
Hadape TaBamnyd maaj, ku a3 I1.JI. Yebume 6exrap Oyma, 60 HyKTacaH4d
Ba 00aKIuM Xy a3 Bait 0osnoTap 6oman, 3epo I1.JI. UebuiieB 60 MH XUCIaTXOU
OoakJIoHaaIl a3 oJgaMu MyKappapu ¢apk mexkapm» [71, c. 272-274]. UnuyHuH,
CyXaHOHM MaTE€MaTUKU Malxypu oJMoHH Oayapna Jlanmaypo (1887-1938)
oBapJilaH MYMKHH acT, KM JJap KOPH MaxCyCH Xy ouJl 0a TAKCUMOTH afaJIxou
coja 6axmuaa myaaact, conu 1909 naBumra 6yna: «60abau EBkiua, aBBalivH
Kace, KU POXy AYPYCTPO JAap XalIn MpoOjaeMaun aJaaXxoH coja Tail Hamy. Ba

HaTH4yaxou Myxumpo 0a gact oBapy I1.J1. YUebureB mebommany [71, c. 272-274].
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Bane nacroBapaxou I1.JI. YeOuieB 6apou KagamMu OXMpPUH Aap UCOOTHU

KOHYHHU ACUMIITOTUKHNHN TAKCHUMOTHU aJaAXOH COda Ba MaxCyCaH 6ap01/1 ncoboTn

MaBYYyIUATH XyJya1

lim (n(x): i),

X—00 In x

kudos HaOyIaH/I.
Arapuanzae, ku 6apau I1.JI. UebumreB 603 capxaaxon HUCOATAH aHUK,
(macanan, Y.Y. CunBecrep Oapou agaaxoud Kudosi KaJOHM X JIypyCTHH

HOOapoOapumn

m(x)

X

Inx

0,95695 <

< 1,04423 — po

MyaiisiH HaMmyj) 6apou TaHOCYOU
X

m(x):

In x

XaHroMu Kudos KajaoH Oymanu x édra mynana, Baje KyIIUIIXOU 00 UH POX,

1COOT HAMYJIaHU KOHYHU aCUMIITOTUKI OeHaTtuya MmoHaaun [124, ¢. 173-190].
Mabaym ramr, KM Kaluau Xauld MH TpoljemMa Jap TaxKUKOTH

MaTeMaTuku Mamxypu oimoHd b. Puman (1826-1866) yoit moimraact. Bait

conu 1859 map acapum Xya rumoTe3aepo IENIHUXOJ Kapj, Ku O0apou xamau
- 1
X0JIATXOU HOTpHBAIHA {(S) map XaTH POCTU T = > Mexobaa. Mu runore3a 60

HOMU runote3an Puman mabiiyM 6y/1a, TO X0J1 UCOOT € MHKOP Hallryaaact. Bae
a3 QypyCTUU UH TUIIOTE3a UCOOTHU SKYAH] TeOpeMaxou ayud oua O0a agaaxou
coma Oa By4ya oMajza, 0apoW XOCHJI HaMyJaHU HATHYAaXOU aMUK, Joup Oa
TaKCUMOTH aJaJXoM coja 00 épum TaxKukKu m3erTa-pyHkcusu ((s) Oapowu
KUMaTXO0U TaFMpEObaHaan KOMIUIEKCHH S = ¢ + Ti mapouT dapoxaM oBapi.
(IT.JI. YebumeB map maBpaum Xya UH (GyHKCUSIpo Oapou TaFimpéOaHmaxou
xaKuki ucrudona Oypmaacr). b. Puman 60 €puun ycynu Xya SrOH HaTUYyau
apudMeTuKi 6a 1acT HaoBap/I, Bajie a3 ycyiu b. Puman matematuku ¢hpoHCaBH

K. Anamap (1865-1963) Ba matematuku Oenrusrii B.I1. Hapn (1866-1962)
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uctudoga Hamyzda, coau 1896 HoBobacTa a3 XxaMaurap MaBYyIUATH XyIyIPO
oapou m(x): é nucoot kapaaun [33].

To maBpaxou Ha3AUK XaMaud UCOOTXOM KOHYHHM aCHUMIITOTUKKA Oermrap €
KaMTapy aMuKTap 6a omy3uin GyHnkcusu ¢(s) acoc épra oymans [107].

«Tanxo comu 1949 xymmimm ucOOTH 3NIEMEHTAPUUA KOHYHU ACUMITTOTUKN
HAaTUYau LIOEH A0A. Ba WH yCynu sleMeHTapupo MaTEeMaTUKU HOpBerud A.
CenGepr (1917-2007) Ba matematuku Benrepi I1. Dpmem (1913-1996) syon
kapmana. Bame ncObotu HHUcCOAaTaH coJam OHPO MaTeMaTUKOHH mrypaBu A.T.
IToctaukoB (1921-1995) Ba H.I1. Pomanos (1907-1972) nemHuxo,1 HaMy1aHD»»
[77].

Kaiin MeKyHeM, KM a3 KOHYHU ACUMITOTUKUUA TAKCUMOTH aaXO0U COIa
00 OCOHM 0aXxOOUWXUW AaCUMITOTUKUPO Oapou agaad coigan n-yM p,
0apoBapJaH MyMKUH acT, S'bHE

pn~n Inn.
baban kamd rapaugaHu KOHYHU ACUMITOTHMKMU TAKCUMOTH aJlaJXou

coja, Machbanan 0axoaUXUHU ab30M WIOBATUM OH, s'IbHE (hapKU 3€pUH
X
x) j dt
n(x)— | —
Int
2
XaM a3 pyu KUMaTH MyTJIaK Ba XaM a3 pyu aJJoMaTH Xya aKTyaJId rapaun.
Arap 6a yaaBanu Kumatxou m(x) Ba Lix Hazap adxaHeM, MeOMHEM, KU
Oapon xaMaum KuMmaTxoum oBapaamyaa m(x) < Li x memasan. To comu 1914
OJIMMOH Oapom XamMau Xx-X0 0a mypyct Oymanu HoOapoOapum m(x) < Lix
6oBapu nomrang. Ammo conu 1914 matematuku auriauc Y. 1. JIutnsyx (1885-
1977) HumoH 104, K XaHTOMH KU(OsI Baceh KapAaHU YaaBaId KUMATXOH 1T(X)

Ba Lix pgap OXup YyHMH KUMAaTH X BoMexypand, ku Oapou oH m(x) > Lix

MemiaBag (MH KUMaT TO XOJI MabjiIyM HECT, aMMO MaTteMaTuku Adpukou

103
Yany6n C. CKio3 MyaiisH Kapi, Ki oH kamTap a3 1010 acr), spHe Gapku

w(x) — Lix
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Jap nopyau a3z x=2 To x — 0o ajjoMaTampo 0exucod mBa3 MEKyHa] (4aaBaiu

12) [38].

X (x) Lix
1 000 168 178
10 000 1229 1 246
50 000 5133 5167
100 000 9592 9630
500 000 41 538 41 606
1 000 000 78 498 78 628
2 000 000 148 933 149 055
5000 000 348 513 348 638
10 000 000 664 579 664 918
20 000 000 1270 607 1270905
90 000 000 5216954 5217810
100 000 000 5761 455 5762209
1 000 000 000 50 847 534 50 849 235

Yanasamnu 15.

bo ¢&punm npmamenu 3ukpiiyga  udogamiaBuu
(ponmynupoBKan) HUXOUU JANMUIIN (YHKCUSH TT(X)
nap atrpodu Lix, xu map Teopemau acocum I1.JI.
YeObuieB cyxad MepadT, TaXKUK Kapaa LIy,

ba xamum npobnemMan 6a KagoM Jgapayau aHUK
x dt -
MHTErpami  f, —, bynkcusiu  m(x)-po Myappudu

MeKkyHal, aBBajauH wmapotuba II.JI. Yebumer Ba

M. M. Bunorpaznos
(14.09.1891-20.03.1983)

nHuyHuH K. Amamap, Bamne-Ilyccen (1866-1962), I'.X. Xapau (1877-1947),

Y.W. JIutaBya Ba qurap OJMMOH MaluFyl mygana. Hatuyaxou 6exrapuH aap

HMH caMT Jap acocH UCTH(OIaN YCyJIH 0aXOOUXUH CYMMaxou TPUTOHOMETPHUHU
N.M. Bunorpanos (1891-1983) [20, 21, 22, 23, 24, 25] 6a MaTeMaTUKH IIIypaBU
H.T". UynakoB (1904-1986) (conmu 1936), matrematuku anriuc E. Tutumapin

(1899-1963), maTtematuku mypain H.M. Kopo6oB (1917-2004) Taanyk gopaH.

Comnu 1958 xyau 1.M. BunorpanoB ucOot xkapa, ku gap 6apodbapuu

[ dt
m(x) = jm+R(x)
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aB30M WIOBATMH OH 60 HOGapobapmn |R(x)| < ¢ - x-e 20" yaxnyn
3
MeIaBaj, Ki Aap MH 40 ¢; Ba C; — JOMMHXOM MychaT Ba 4 = : + & MeGoma.

Yceyau tpuronomerpun .M. Bunarpanospo H.I'. UynakoB ucrudonaa
Hamynaa, coiau 1936 TaBOHUCT capxaau XyAyAXO€po, KU aKaJlaH SIK aJaju
cogapo gap Oap Merupaja, 0a TaBpM Hazappac kam Hamosig. To MH BakKT,
a"Hukrapaii coju 1993 matematuki oiMoHM X. XenopoH (1908-1975) tacnuk
Kapnd, Ku, aiaaprnauu

1250 2250 3250 ... ;250 (4 1)250 ...
a3 ATOH aJaJIu N = N, cap Kapjaa, Aap OalHu oy agaJaXoMW Xamcos aKallaH SIK
anaau coma mexoban. Ba H.I'. YUygakoB TaBOHUCT MH magapnaiupo 3u4drap
rapioHaj, spHe y nanaapnainu X. XelWiopoHpo 00 nangapnainuu
1%,24,3%, - nt, (n+ 14, -+,
MBa3 HaMyJl, KM XOCHATXOSII 00 XOCHUATXOM Naimapnainu X. XeHaOpoH
MOHaHJ MeOoIIam.

Comu 1937 6a marematuku anrimuc A. E. MHram Mysiccap raiurt, Ku
napadyan yopymu mnampgapnainu H.I'. UymakoBpo 00 mapayaum KyOW wuBa3
HaMOs/ Ba mmopuyapo HucOaTaH aHUK rapaoHan. A3 Hatudaxou A.E. MuHram
6apMeos, KA IIyMOpan agaaxou cojaa aap oainu n Ba (n + 1)3 axkyos 6o n
0a 6eoxupu Maiia MekyHaHI [38].

[TpoGneMan TaKCMMOTH aJaJxOou coda Jap KAaTOpU aJadXxou HaTypain
MHUHOABJ Jap Machajal TaKCHUMOTH aJaJXOu coja Jap IPOTPeccusiv
apuMeTUKI Ba IUrap nagapnainxon agaal TapakKKi Mecoa.

Annaxaii conu 1788 A.M. Jlexannp daps3usie 6a€H Hamyd, KU Jap xap
nporpeccusii apu@MeTUKUN

LU+ k L+ 2k, -
060 abv3ou ymymuu kx + [, ku nap uH 4o k Ba | amaaxou OaliHUM xam cojia Ba
x=0,1,2,... Mebomana, MaymMyu O€OXHPHU aaax0n cogapo aap 6ap merupan (6o
CyXaHXOU JUTrap XaHIOMM IIapTXOM Aojalnyma HucoOat O0a k, x Ba [ Oucép

anagaxou cogau Hamyau kx + [ maByyaann) [66].
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«Tanxo conu 1837 matematuku oamoHu I'ycraB Jlexxen dupuxie (1805-
1859) TaBoHMCT, KU MH TeopeMapo UcOOT KyHaa. McboTu Bait Oapou xonaTu
yMyMi HucOaTaH mymkui Oya. Mcbotu cogau oH conm 1949, a3 tapadu A.
Cenbepr Ba 0abarap a3 tapadu mateMatuku mypaBid A.O. I'endonna (1906-
1968) 6appaci rapaua. Mcootu HucOaTaH cogaalipo MaTEMATUKU IIBEHTCApH
E. Tpocrt 6aén namym» [110, c. 42-46].

bosin Kailg Hamyn, Ky ajulakaid 4yaHa cojl memr Ipobsiema ouj 6Oa
XYpATAapUH aJIau cofa aap nporpeccusiu apupmerukuu (1) ryzomra mryga Oya.
NH npobnemapo Matematuku Maixypu JieHuHrpaau FO.B. JIunnuk (1915-
1972) 60 mapayam abino xaan Hamyd. Comm 1944 y ucOOT Kapa, KM YyHUH
nporpeccusi, sibHe nporpeccusu (1) (xanromu 0 <[l < k) agaau cogam p <
k¢ —po, kxu map MH YO ¢ — JOMMHMHU MyTJIaKu a3 k HoBobOacTa act, gap Oap
Merupaji.

A3 4oHTrupmaBuu agaaxou coja Aap KaTOpH aJaaxou HATypaid (map
6aiinu 10 agaau aBBaiau HaTtypanu 4 agaau coga, nap 6aitnu 100 agaau aBBanmu
HaTypani 25 amaau coga Ba gap Oaitau 1000 agaau aBBan 6oman, 168 agagu
coja MaBYy/1 acT) 6bapMeosia, KH MUKIOPHU aJaIX0U cojia TopadT KaM MelIaBal.
Ba uH pap maymyb TAOUUCT, YYHKM arap xap Kaaap LIymMOopau afajixou
HaTypalii 3u€a Oollajg, XaMOH KaJdap TaKCUMKYHAHJIAroHW 3XTUMOJIMU OH
3UENAH]T Ba 3XTUMOJIIH co/la OyTaHM ajajl XaMOH KaJap KaMTap MeIllaBal.

AmMo, wH Mybommia 00 KaaoMm cypbaT KaMm MemaBaa. Uum TaBp
dbopMmyllan aCMMOTOTHKUU aJaJXOUd CoAaM a3 afgaau AoJallyda Xypaoyma
TapTuO J04a MeIIaBa/ Ba alaJIi n —yMU COJdau p,, TaXMHUHAH 0a yaH1 6apodap
acr?

ba un caBon map oxupu acpu XIX 6a mapodaru kymmixou oucépe a3
MatemaTukxo, 0a MoHanau JI. Dinep, I'.JI. Hupuxmne, I1.JI. Yebumes, b.
Pumasn, K. Anamap Ba B.I1. [Ilapn yaBo6 qoaa myaaact. S'bHe, MH IpoodsieMa
Jap MIakjiayu TeopeMau 3epruH UCOOT Kapja IIy.

Teopema. Kouynu acummmomuu maxcumomu aoaoxou cood maxmuHau

bapobap acm 6a
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X
n(x)~m (x > ).

Arap uH Teopemapo 00 TaBpM AUrap TACBUP KyHEM, UyHUH MEIIaBa;

N
«HUCOATH MUKJOPHU afaaxou cogau a3 N kajloH HaOyaa 60 N, ssbHEe Kacpu %

0a xacpu ﬁ sKxea padTop MEKyHa, KU Jap UH 40 Ti(X) MIyMOopau ajJaajaxou

comau a3 x 3uéaHadyaapo udoaa MexkyHaa. Ia reopemapo akcap BakT 6a Tap3u
OJIM «TeopeMau aJIaJIxou coja» MeHoMaHay [34, c. 79-83].

A3 mavpuxu omyzuwiu myammou aoaoxou cooau oyeonux. Iap OaliHu
MyaMMOXOH aJIIUTUBH 00 aJa/Ixou CoAa, MyaMMOHU a1aJIX0U COJlal JyTOHUKXO
MaxcycaH Maxyp acT. ba faiip a3 2, xama agajaxou Jurapu cojia TOK XacCTaH/1
Ba XypATapuH PapKUSTH UMKOHMA3Up OaifHU OHXO 2 acT:

«Tabpudnm 1 (JIunauk). Agaaxou comae, ku papkamion 6a 2 6apobdap acr,
aJlaJIXou CoJlau JyrOHMK HOMUA MemaBanm [18, ¢. 362].

«Macanan, gap 6ainu 50 agagu HaTypaiar 6 4ypT agaaxou AyTOHUKH
aBBaJia MaBYyJaHI, a3 yymia: 3, 5;5,7; 11, 13; 17, 19; 29, 31 Ba 41, 43. Taxmun
MepaBaj, KM lIyMopau 0erno€Hu YyHUH 4y(DTX0 BYYy1 10pad, aMMO UH dhap3usi
TO X0J MCOOT Ba pajJ HamrygaacT. AIaaxoW coJad AYTOHUKPO a3 KaTopu
aJlaXoM HATypaJIi 0a TaBpu MyKappapu xamuyH «Fandepu Dpatochen» 4yao
KapJ1aH MyMKHUH acT» [18, c. 362]:

«Teopemau 1 (JIunauk). burzop p; = 2,p,, -+, pr XaMa aIaagxou cogam <
VN + 2 (N > 7) 6omana. Arap qap KaTOpH afaaxod HaTypallil XaMan afiaaxou
n-po 6a p;, 6a p,,-:+,6a p, TAKCUM KyHEM Ba Oapou XaMau aaaJxod n, Xam
YYHUH N + 2 aKaJlJIaH sIKe a3 aJaJiIxou Pq, Py, =+, Pr TAKCUMILIABaH/1a OOI1a/l, OH
rox, Jap MaBpuaM Mai Aap mai xaT 3aJaH aaaaxou OOKMMOHAA MayMyH
alafXou CcoJlau p —poO TAIlKWI MEIUXaHA, KU p + 2 HU3 aaaad coia Ba
VN + 2 < p < N memaBan» [18, c. 362].

Hcoom. Amanu 1 xat 3ama memasaf, 3¢epo 1 + 2 = 3 6a 3 Takcum

MemaBaj. Xama agaaxoud HaTypaauu gurap n < VN + 2 HM3 XaT Kamujaa
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MCIIaBaHA, 3€PpO Xdp JIKH OHXO Oa ske a3 aaaaxon pq,pPa, -, Pr TAKCUM

MCIIaBaHI.

A3z amanxou n, ku gap Gaiimm VN+2 Ba N, (VN+2<n<N)
YOWTMpaHI, XaMau n aJaaxoe, KU nén + 2 Tapkubn OommaHa, XaT 3aaa
MeIlIaBaH/, OH BAaKT nén + 2 € xapayud uH afgaaxo 0a kamMuaiioH Oa sike a3
aJlaaXou Py, P2, ***, Py TAKCUM MEIIaBaHI. ATaaXou p TaBpe, KU p + 2 HU3 5K
amamu coma acT Ba VN + 2 < p < N xaT 3a/1a HaMeIIaBaj, 3epo Jap UH XOJIaT
pBap + 2 06a pq,py,P, TAKCUM HaMEIIaBaHA, 3€pO KU OHXO a3 p
KaMTapaH]I.

XaMUH TapuK, MO aJITOPUTME IOPeM, K 62 MO UMKOH MEINXa/I TO XaMau
qyPTXOoU agaaxou COoJau TYTOHUKXOU p,p + 2, KM Jap OH VN +2< p<N
MeboiIaa, maiao kynem. bo mwioBa kapaaHu 4ypTxou TYrOHUKXOU p,p + 2,
Ki gap oH p <+VN +2 acr, MO XaMau AYyTOHHKXOH p,p + 2-po Maiino
MEKYHEM, KU J1ap oH p < N acr.

XaMUH TapuK, UH aJTOPUTM UMKOH MeAuXal, Ki KUMaTXoW (DYHKCHSH
B(N), xu mymMopau amaaxou comau p < N —po udoga mekyHaa Ba To p+2
aJlaJy coja MedoIa, XMcoo kapaa maaag Macbanaxoe, Ku 0a agaaxou cojaaun
JIYTOHUKXO0 BoOacTtaru npopaja Ba 6apobapu 3uén myaanu N, B(N) 6a taBpu
HOMyaMstH Mead30s/1, UCOOT IIyJaacT: «0apou XOCWIKYHMHM aJlaXoUu cojau
p < N sIK aIroOpuTMH Ia0EXpO COXTaH MyMKHH acT, Ki jqap oHp’ = 2N — p
Hu3 coma Gorran, seHe 6apou Epranu yydhTxou agaaxou coaa ((p,p)), ku map
Macbhanau (rmpob6ieman) INomgbax-Oiinnep OGappacéd MeliaBaj, cymMMaun oH Oa
amagxou yydtu nogamymau 2N 6apobdap act» [18, c. 362]:

«Teopemau 1'. Burzop p, =3 <p3 <+ <Py < VN < pryq < - < ps <

V2N Ba xaMau agaJxou TOK Ha Gemrrap a3 V2N Gomanm» [18, c. 363].

«Arap a3 OaitHu amaaxou HaTtypaluu n, ku 3 < n < N mebomaa, Mo
XaMau agaJxou akajlaH 0a sike a3 agajaxou pi, Do, **,Pr TAKCUMIIIABAH/IA Ba
MHYYHMH XaMau aJaJXou n —po TaBpe XaT 3aHeM, ki 2N — n akajjaH 0a ske

a3 afaJxou P1, P2, ***, Py, -** Ps TAKCUM IIIABAJI, TAC MAYMYH aaIX01 OOKUMOHIA
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agaJxou cojau p — po TAIIKWI MeauxaHa, ku p° = 2N — p HU3 coja Oyna,
VN < p < N me6oman.

ba amaaxou 6okumoHaa TaBpe, ku p’ = 2N — p cona 6omraza, 60 uiosa
KapAaHu afaaxou cogau p < VN Mo xaMan yy(pTXoH coiau p Ba p' —po XOCHI
MeKyHeM, KU maptu p + p' = 2N, (3 < p < N) —po KoHeb MeKyHaHa. dap
6apobapu yyhTtxo ((p, p')) uHUYHMH 4yHTXOU ((p, p’)) — po rupudTa, Mo Xama
POXXOU XA Myoauiau ["ongdax-Ouaeppo naiio MeKyHeM:

x+y=2N,
KM JIap OH XapJy HOMabIyM TaHXO KAUMAaTX0epO METrMpaHj, KU aJaJxou coja
MeOOIIaH/I.

Mukaopu xauim Myoauiaan 00JI0po Jap alajXou colia, SbHE IIyMopau
qypTXON agaaxou comaun ((p,p’)) —po taBpe Ku p + p' = 2N 6omam, 60
P(2N) umopa KyHeM, OH Trox, Myoauwiau ['onmgbax-Oiep a3 ucOoT KapaaHu
HoOapoOapuu P(2N) > 0 6apou xamau xojiatrxou N = 3 ubopat MemaBai»
[18, c. 363-363].

Mucon. Xamau gyt amagxou comau ((p, p'))-po €bem, ku p + p' =
232 maBan. Amamxou comad TOKe, Ku a3 V116 xypa é ku 6apobapann, 6a
amamxou 3, 5, 7 6apobapan, Baje 6apou agaaxoH a3 agamd V232 Xypad € Ki
O6apobap amaaxou comau 11 Ba 13-po minoBa mekyHeM. lap Maymyu agaaxou
3,5,7,9, ... ,115 xamamn amanxou n-u 6a 3 TaKCUMILIaBaHAa Ba aJajud H-poO, KU
232 —n = 0(mod3), apHe n = 1(mod3) act, MenaproeMm (XaT Me3aHEM).
Ananxou Toku n = 2(mod3), abpHe aganxou 5, 11, 17, 23,29, 53, 41, 47, 53, 59,
65, 71, 77, 83, 89, 95, 101, 107, 113 6ok MmeMoHaHa. A3 agaaxou OOKUMOH/Ia
OH aJaxou n-epo, Ku OaposimoH n = 0(mod5) Ba oHX0epO, KU OaposIIOH
232 —n = 0(mod5), spHEe n = 2(mod5) act, Mmenaproem. babau UH agaaxoun
11, 23, 29, 41, 53, 59, 71, 83, 89, 101, 113 6ok mMemoHaHa. babwn agaaxou
Hamyau n = 0(mod7) Ba nHuyHMH Hamyau 232 —n = 0(mod7), ssbHE n =
1(mod7)-po menaptoeM. babau un anaaxou 11, 23, 41, 53, 59, 83, 89, 101 6oki

MemoHaJ. MHYUyHUH a1aIxou n-po XxaMuH TaBp, ku 232 —n = 0(mod11), abHe
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n = 1(mod11) Ba agagxou n-po XaMuH TaBp, ku 232 —n = 0(mod13), sbHe
n = 11(mod13) mebo1ana, MenapToeM.

Hap matmya amaaxou 41, 53, 59, 83, 101 Gok; memonana. ba onxo
aJaJxoM comau 3 Ba 5-u a3 agamu V116 xypapo, ku 6aposimon 232-3=229 Ba
232-5=227 Hu3 ajaaxou cojia MeOolIlIaH 1, 1iioBa MeKyHeM. TacBupu agaau 232
Jap HAMyJId CyMMau Ay ajaJid coJla HaMy/Jld 36pUHPO METUPA/I:

«232=3+4+229=5+4+227=41+191=53+173=83+149 =10+ 131
Ba MHYYHUH 7 TacBUpHU O0a BocuTau TaFiupEéOaHIa HABUIIITAHU YaMblllaBaHaa
yoii mopaz. Myoauinau x + y = 232 14 xaum 60 aaaaxou cogapo a0paj, sbHe
P(232) = 14» [18, c. 363-365].

XaMUH TaBp: «MMKOH JIO0paj, KU Fajibepu aHaioruu €éPpTaHu agaaxou
comau ((p, p')) MOHAH/I, YyHOHE KK P’ — p = 2 Ba Xa/um myoamiaan I onmbax-
Diinmep p' —p = 2N, MyMKUH acT 6apou gurap Machanaaxod aJIuTUBhA 00
aJlaaXou cojia coxrta maBania. Fanbepu 6a MH HaMyJIx0 MOHAHIPO Fajadbepu
nykapatan IdpatocheHin (ny «dadckyHH» Oapou xap sKe a3 agaJxoH Cojau
p; <VN) meHomann. Uynun ranbep Gopu aBBand a3 Tapadu MaTeMaTHKH
daponcaBii M. Mepcen (1588-1648) coxrta mygaact» [18, ¢. 363-365].

ba monanmu oH, ku «Fanbepu DpatocheH»—u OOl Aap HAMYIU
dhopmynan

n() - n(VF) +1=[x] - ) [pi] ). [p;j] )

pilM pipj|M

m
— z [ + ... (1)
pPipjpk|M PiP;Px

ndona kapma MemiaBaj, MyMKHH acT WHYYHMH Oapou Fanbepu AykapaTtau
Opatochenin popmynan udomakynun ¢ynkcusu B(N) 6a P(2N)-po map
HaMyau MabliyM udoaa HamoeM. dap kucmu yanu dhopmynan (1)-u gap 60110
oBapjaiyaa Oy3ypruv Hamyau [%] IyMopau ajaaxou a3 N KajloH Ba 0a OH
Oapobap Ba 0a k TakcummaBanmapo udoaa MeKyHaa, KU gap uH 4o k Oa

XOCHITH 3ap0M MaxpayxXoH cojad a3 agafxou COmau pPi, P, Pr < VN
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nbopardyaa 6apodap acr. by3syprumu [%] a3 O0y3ypruu % Ha 3uéna a3 1 ¢apk

MekyHaa. [lap xonatu fanbepu aykapatau IpaTocheHr Oapou xap 5K k-u
S N .

Hamyu k = p; -+ p;_ Jap KucMu yan Oa 2° Oysyprue, Ku a3 - XaM Ha 3uéfia a3

1 dapk mexynan. Mctudoman popmynau (1)-u gap 6050 oBapaairyaa 6apou
MyalsiH KapAaHu TapTuou ad3ouinu m(N) HUIIOHAM TOJAIIyAa OH IyIIBOPUU

acocuepo 0a By4ya Meopajl, Ki XaHTOMU UBa3 HaMyIaHU Xap SK yaMblllaBaHIa

X -
0a ~ XaToH KaJoH HaOyna, a3 1 kamoH HamemaBaja. AJaau yYMyMUH

yaMblllaBaHAAX0 Jap CyMMa, Yd TaBpe KU 00 OCoH MeOuHeM Oa 27 = 27(VN)
6apo0bap myaa, Aap Xya agajau HUXOST KaJIOHPO, KU a3 XyJIM 1T(x) OUceép KaJloH
acT, Ta4accyM MEHaMOS/I.

bo3 xaM aymBopuxou KajloH XaHroMu uctudoaau GopMmyaaxou MOHAH/
6apou B(N) € xu P(2N) Bomexypana. MacanaHn, nap gopmyna 6apou B(N)
afgamgd yaMbllaBaHgaxo 0a 1+ 2CH +22C2+--+2"" 1/~ 1=3"-2",r =
(VN + 2) 6apobap act. Conu 1919 maTematnku Hopseri B. Bpyn (1885-1978)
yCYyJIM MAallIXypepo KOp KapA, KM HUMKOHUAT MeAuxXaa fFajibepu aykaparau
Opatochennpo OGapou Oaxomuxuu ¢GyHKcusxou Hamyaun B(N) Ba P(2N)
uctudoaa HamoeM. Ilemnr a3z xama, Buro bpyH un pyHkcusixopo 60 GyHKCUAXOU

1

1 1
B(N,Na) Ba P<2N, (2N5)> uBa3 Hamyd. DyHkcusu B(N,Na) mymopau

ananxou n<N— po XaMOH TaBp MyaussH MEKyHal, KH Xamau

1
TaKCUMKYHaHJaXou cojau n Ba n + 2 a3 Na kamoH Mebomana. DOyHKCUSIU

1
P <2N , (ZN E)) 0a mymMmopau agaaxou n < 2N XaMOH TaBpe bapodap MelaBa,

1
KM TaKCUMKYHaHIaxXou cogan n Ba 2N —n a3 (2N)a xajmoH 6omana. bapou

yyHUH (YHKCUAX0 XaHroMu a = 10 6yman B. bpyn xamnu nykapara (xanau B.
1 1
bpyH)-po coxt, ku 6y3ypruxou P(N,N1io) Ba P (ZN, (ZN)TO) nap GaitHu 1y

CyMMaxo 00 alaal HaYaHIOH KaJOHM YaMbIIaBaHAAXO OXHPHH HJOHUCTA
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1
myaana. M ycynapo B. bpyH ucrudona namyna, ucoort kapa, ku B(N, N1o) Ba

1
P (ZN ,(2N )ﬁ) xaHnromu adgzouinu N 6exynya mead3osa. B. Bpyn ucoor kap,

1 1
ku B(N,N10) Ba P(2N, (2N)10) 6apobapu 3uén myganu N 0a TaBpu HOMyaiisiH
3UE MEIIaBaH/:

«Arap agagu n < 2N yyHuH Oomnaja, KA XaMal TaKCUMKyHaHIaXou

1
cogau n a3 (2N )10 3uén 6oImaHI, OH TOX N a3 Xa /TN aKkcap HyX 3apOIiraBaHman

cojma ubopar act. Arap gap aiiHM 3aMoH ajgagu 2N — n J0poud TaMOMHU

1
3apOmaBangaxou comau a3 (2N)1o 3uén 6oman, n' — 2N — n Ha 3uéaa a3 HyX

3apOmaBaHaan coja ubopar act. XaMuH TaBp, Oapou 0Oa JgacT oBapaaHu

1
P(2N,(2N)10) = oo B. BpyH ucbot xapa, ku xap Ak ajgaau yypt 06a Kaapu
kudos kajgouu 2N-po gap makiad 2N = n + n’ udoga kapaaH MyMKHH acT,

KM JIap OH Xap SIK yaMblllaBaH/1au 1 Ba n' Ha 3U€Ja a3 HyX 3apOluaBaHIau coaa

1
nbopart act» [18]. ba xamun Tapuk, a3 B(N,N1o) bGapmeossi, Ku MayMyu

Oeoxupu amaaxou # ByYya Jopal, KM XaMm 7 Ba xaM n' = n + 2 Ha Oemrap a3
HyX, 3apOIllIaBaHgau cojga noopat MeOOIIaHI.

Sx Katop takmuwiauxuu ycynu B. bpyH MMKOH mox, ku mymopau
sapbmaBangaxou gap n Ban' (nap npoobnemau INomgbax-Diinep 2N = n + n'
Ba Jap mpobiieMan AYrOHUKXO n' — n = 2) MaByya0yaa TO 4Op agaj Kam
kapaa maBag. (A. A. byxmrab (1905-1990), 1940) [15, c. 375-387].

bo3 sax xamnu aurape, ku a3 xammm B. bpyH xene dapk mekyHam, a3
gyounou A. Cenbepr (1917-2007) nmemranxo mrygaact [74].

bo ucrudona a3 ycyaxou ryHoryHu Fajaoep, ku a3 youuou B. bpyn, A A.
byxmrtab, A. Cenbepr, I Kyn (1925-2014) taxus mymaaHnm, gap HUXOST
MMKOHITA3Up rapaul, K1 IymMopau 3apoIaBaHaxou cojiau 1ap n To 1y Ba Jap
n' 6a ce kaM KapaaH masan (MaTematuku ynHi Ban HOan, B.B. JleBun 1958).

Comnu 1948 matematuku BeHrep A. Penu (1921-1970) Teopemau 3epuHpo

UcOOT Kap:
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«Teopemau 2 (A. Penu). | nouMu Byqy1 1opaj, KU Xap sk ajgaaqd 6a Kaapu
Koi KajaoH, XaTTo HaTypanuu 2N, nap makau 2N = p + n udoaa kapaa
MelaBaj, K1 Jap OH p afajau cojaa acT Ba n a3 akcap [ 3apOiraBaHIaxou coaa
nbopat act» [18, c. 366].

Comu 1964 A.A. byxmtab Teopeman 2 (A. Penu)-po 60 kumatu | = 3
ucOOT Kapa. ¥ aiiHaH XaMMH X€JI TEOPEMAPO AP MAChAIAXOU aJaAX0Uu COgau
JyTOHUKXO0 UCOOT HAMY/I:

«Teopemau 3 (A.A. Byxwumo6). Maymyu agaaxou Coaau p XaHTOMU p +
2, K4 3ué€na a3 3uénaa a3 ce 3apOIaBaHIaxou coja MOOpaTHECT, OEOXUP acT»
[18, c. 366].

bo papnazappgomTu agaaxou IyroHWkd coja, B. bpyH Teopeman
36pUHPO HU3 02 UCOOT PACOH/I;

«Teopemau 4 (B. bpyn). Katopu Oy3ypruxoe, ku 6a agaaxou cojaau
JTyTOHUK Oapbhakc acT, Ha3AUKIIaBaHAa MEOOIIIaH/I.

TeopeMan 4 HUIIIOH MeIUXA/l, KM XaTTO arap agajaxoH JyTrOHUKXOU coaa

MayMyHd OCOXMpPPO TAILIKWI JUXAH[, Iac IIyMOpad OHXO a3 Xamau aJIajxou

1
coja Xxeye Kamrap acT. MUKIOpH KaTopu Y., o» KiI MYKOOWJIM XaMau aJaXou

coia AyplliaBaH1a MeOOIIaHa, aMMO arap Jap OH TaHXO aJaJXO0Uu COdau p-po
rysopem, Ku p’ = p + 2 HM3 coja Oomma, mac MO KaTOPH Ha3AUKIIaBUPO Oa
nact Mmeopem» [18, c. 366].

Comu 1969 marematuxku anrinuc Pucen Xanc (1929-2014) 60 €pum
MOIIIMHAM 3JIEKTPOHUHN XUCOoO0apop 6 4ydTu agaaxou cojganm AyrOHUKPO EQT:
a3 xaMa KaJoHTapuHu ouxo p = 9-2111 —1 ga p =921 + 1 acr. Yypu
alaxou Aap AKX p Bap + 2m (m — amgaau HaTypalid) HUA3 MaBYyy[d acrT.
Macanan, yydptu amaaxou cogau 3 Ba 13 xanromu p = 3,m = 4 OyaaH Ba
X0Ka3o0.

Hap 6opau amaaxou cogaud UH MaKjI YyHUH Ty(pTaH MyMKUH acT:

1) MUKIOpY a1aIX01 CONau IAaKIu p Bap + 4,pBap + 8,+-,p Bap + 2%

nap OaiiHu agaaxoun HaTypanuu a3 1 To n 6a m,(n) Ha3AUKTAPHUH aCT;
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2) MUKIOpH aJaJgxoM cOojJau LIakiu pBap + 6,pBap + 12,---,pBap +
3 - 2% Goman, nap Gaiinu agagxou HaTypanuu a3 1 To n Hazap 6a m,(n) Ay
MapoTuba 3ué acT.

Yolirupimanu nangapnaiipo 00 4-t1o 4yHUH aaJIX01 COJIau 36pUH HUILIOH
J0JJaH MYMKHMH acT, KU OHXO0 2 4yy(pT agaaxou cojad 4y(pTh TyrOHUKXOPO
TalIKWI MeKyHaa: Mmacanas 11, 13; 17, 17 Ba 179, 181; 191, 193.

X07aTXou ap SIK BaKT alagXou coja OyaaHu p,p +2Bap + 6 € UH KU
p,p +4 Bap + 6 HU3 MaByynaHa. OHXOPO afgaJIXOu CETorau cojaa € agajixou
coJlau CeTOHUK MeHoMaH1. MacanaHs, 5, 7, 11. A3 xama KaJIJOHTapuH aJaaxou
COJlall CErOHMKHU TO x0J MabiayMinyaa unHxosHa: 100014491, 100014493 Ba
100014497.

Ananxou cogau map maxkiu p,p + 2,p + 6,p + 8 Oyaa HU3 MaBYyJIaH/I.
WNH ryna agaaxou cogapo 4oOproHuk MeHoMman1. Macanan, 11, 13, 17, 19 € un
ku 191, 193, 197, 199 amagxou comam yoproHuk medomana. Comau 1957
Matematuku ¢aponcaBin A. Deppe (1893-1982) xocummaBuum a3 xXama
KaJIOHTAPHUH aJaJIu COJau YOProHUKpo xaHromu p = 2863308731 OyaaH aHUK
kapa. Xanromu p = 5,101,191,821,1481,3251 OymaH HU3 aaajxod cojau
YOPTrOHUK XOCUJT MEIIaBaH/I.

Matematuku mypaBii B.A. I'onyGeB (1884-1954) map OaitHu amaaxou
Hatypaiauu To n = 1000000 166 To agaaxou cojlad YOProHUK Ba Aap OaliHU
amanxon Hatypaind n = 2000000 OGomaa, 295 amagxou cogaml YOPTOHHKPO
anuk kapa. Comu 1959 Oomaa, nap OalHM agaaxoud HATypaalul n =
10 000 000 Ban = 15000 000 myBodukan 899 Ba 1209 Oymanm amagxou
COJlau YOPTrOHUK, MyaisH myn [31, c. 49-56].

Hap makmm aganxou cogau p,p + 2,p + 6,p + 8,p + 12 aganxou cogau
TUIIHA SIKYyM Bap,p +4,p + 6,p + 10,p + 12 —po agaaxou cogan TUIU OYIOMU
aJlaIXOU COJIau MaHYrOHUK MEHOMAH/T

Mucoin. Agaaxou comad IMaHYroHUKUXOo MHXosHa: 5, 7, 11, 13, 17 Ba 7,
11, 13, 17, 19. B.A. I'onyGeB agaaxou cojaau IMaHYrOHUKPO, KU 0a TUITH SIKYM

TaaJulyK JOPaH, TO capxaau oH n = 15 - 10° 6yxan, xucob xapy.
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n 2-10° [ 3-10°|4-10° | 5-10° | 6-10° | 7-10° | 8-10°
R ~
: g
=
= | 55 73 89 103 111 126 135
Yaasanu 16.
9-10° | 10-10° | 11-10° | 12-10° | 12-10° | 14-10° | 15-10°
146 160 173 180 187 194 203
Yamsamu 17.

XaMUH TaBp, MabIyM IOy, KK To capxaau 15-10° 203 — 1o agaaxon
cofau MaH4YTOHUK MaBYy/ acT.

Hap uakumodn MUHOABIAU HaA3apusAd aaaaxo onuMoHu B. JIMHHUK,
A M. Xunuwun, H.II. PomanoB, A.O. I'enponn, MU.M. Bunorpamos, A.A.
Kaparcyba, H.I'. UygakoB Ba IMrapoH caxMH KaJOH Ty3omTaana. Macamas,
MateMatuku mypaBid H.II. PomanoB (1907-1972) map pyuwiau Hazapusivd
azaaxo, SbHE MachbajlaxOou aUIMTUBUU Ha3apusIu alaaxXo Kop Kapjaa, KUCMU
MYXUMMH KOPXOM WJIMHHU y 0a TaTOUKM Hazapusu (azou ['mubept oun 6a
Hazapusiu agaaxo oaxmmuaa mygaact. Faiip a3 uH, gap 3aMOHM 1IypaBi 6apou
pyuan Hazapusu anaaxo H.II. PomaHoB Ba morupaxow y caxmu 00cazo
ry3omraact. Ske a3 morupau mMabpybu y onumu Toyuk P.D. daiizuen
MeOomaa, kKM 0apou pyLIad Ha3zapusiu aaaaxou cojaa coiu 1967 xurobe 6a
Homu «Fanbepu DpatocheH, yMyMUKYHH Ba TATOMKU OH (aaaXxou coaa)», K1
a3 242 caxuda ndbopat acr, 6a 3a00HM TOYUKH O6a yor paconaaact [112]. Hap
WH KUTOO, KM XapaKTepu WIMH-TAaXKUKOTH JO0paji, MachallaxOu 3EpUHU
MYXUMMHU UJIMIA O0a TaBpH coda Ba omMadaxM Oa€H Kapaa MeliaBa: «06a TaBpu
yuaan 0aéHKyHMU Oab3e MachallaxOd MyXUM Jap Oopau amagxou coja, Jap
Oopau Hazapusu OAWM MaxXHIIABUU aJaJXOM CcoJla Jap MNPOrpecCUsixou
apu(METUKNA, OMYXTaHU KOHYHMSITXO€, KM 0a TaKCHUMIIABUU aJlaJgXo Ba

YyJOKYHUH OHXO0 0a 3apOKyHaHIaxXo naxi gopan. Faitp a3 uH, aokau oauu
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XOCHUSITXOU OAaHU aJITUTUBHI Ba MYyJITUIUIMKATUBUM ada/1X0€, KU OHXO Oa TaBpu
Katbii 00 «Fanbepu Dpatochen»r—um ymymukapaaimyga ajokKamaHIaH,
MyaissH kapma mya» [112, c. 2]. Oaumum gurapu MMAHOXTaW TOYMK bB.A.
OnHaTtaHoB conu 1984 kutobe 6a Homu «Pa3BuTHe MeToAa peleTa»-po 0a Yor
paconun, ku a3 148 caxuda mbopat Oyma, 6a TaXKUKA KOPXOU OJMMOHU
O6apyacra oun 0a pyuam «Fandbepu Dpartochen» daxmmuaa mygaact [133]. Uu
maxoJaT Meauxaa, K OJJMMOHU TOYUK HU3 Aap 3aMOHU IIypaBl Oapou pyuiau
Ha3apusiy a1aIXou cofa caxMu 60ca30 Iy30IlITaaH .

Jlap 3aMOHM LIypaBid KOPXOU OJIMMU Oapyacrau IIypaBd Ba pyc A.A.
Kaparcybapo tabskug kapjaan 6a maBpuj act. A.A. Kaparcyba 6apou pymiau
Ha3apUSH aJaIX0M COAa KOPXOU 3ePUHPO 6a aHYOM PACOHIAACT. Y aap 3aMOHU
Xy 3uéna a3 160 Makonaxou WM Ba MOHOTpaUsIXoW WIMHPO HAIIp Kapaa,
Jap PpyUIaId Haszapusu anaaxo, camtu «CyMmaxow TPUTOHOMETPH Ba
HHTErpajaxou TpUroHoMmeTpn», «JI3zera dyHkcusu Puman», «Xapakrepu
Jupuxjie» Ba Falipa KopxXou 3uéaepo 6a aHyoMm paconugaact. Miaosa 6a uH,
A.A. Kapatcy06a morup1oHu 3uéiepo omajia HaMyJaaacT, Ku Mapy(hTapruHH OH,
OJIMMHM MaIIxypu Toyuk, akaaemuku AMUT, npodeccop 3.X. PaxmonoB Oyna,
conu 1986 puconam HOM3aauu Xyapo TaxTu poxOapum A.A. Kaparcyba Ba
mymoBupu wimid B.H. UynakoB map mas3yn «PacnpeneneHue 3HaYeHUU
xapaktepoB Qupuxie (TakcuMminaBun KumaTtxou xapaktepu Jupuxie)» mudosb
kapaaact. Oaumu 6apyactau Toyuk 3.X. Paxmonos [42, 43, 44, 45, 46] xopxou
OJIMMOHHU IIYpaBUPO UJIOMA J10/1a, O0a KYJUIXOU OajlaHIM UJIMHA pacuaaacT, Ku
OHPO Aap 3epO00U osiH/Ia OAEH MEKYHEM.

A3 mavpuxu myammou Hazapusu aooumueuu adaoxou cooa. MyammMoxou
aJiTUTUBUHU HAa3apUsIH alaaxo rydra, 9yHHH Machalaxoepo MEHOMaH/, K1 1ap
OHXO TapKUOM aaaxou OyTyHU a3 yaMblllaBaHIaXx0U HAMyIU MyalstH ©oopar,
nuaa bapomajia MelraBaH.

Macbanan OMy3UIlId MyaMMOM aJIUTUBUM aJaJIXOU CoAa Jap acpXou
XVII-XVIII mypys mymaact Ba MalIXypTapuH a3 WH MYAMMOXO HWHXO

MeOOIIaHT;
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— myammou [Nonadax-2itnep;
— MmyamMou BapuHr 60 yaMbIllaBaHIaxou cojiau Kapub 6apoodap;

— MyaMMou DcTepMaH 00 YyamMbllIaBaHIAX0U cojlau Kapuob 6apobap;
— MyaMMOH aJIaIXOU COAau TyTOHHK.

Tanabote, xum 0a yYaMbllaBaHIAXO Ty30IITa IIyJaacT, KHCMaH a3
npogakyHUN MYyITUIUIMKATUBHH OHXO aJlOKaMaHJ acT, sS’bHe H(OJTaKyHUU
OHXO JIap HAMYU XOCUIIM 3apOu 3apOIraBaH1axou coaa, noopat MedoIa;

«/lap 4yHMH MyaMMOXOHW aJOUTHBHA BoOacraruxoe, KM gap OaliHH
XOCHUSITXOHU alaaxon OyTyH HHUCOAT 0a 3ap0 (XOCHATXOU MYJITUILUIMKATHUBI) Ba
XOCHUSITXOM OHXO HHUCOAT 0a yaMb (XOCHUATXOW aJJIUTHUBW) MYHSH IIy1aacT,
TaxXKUK Kapjaa MemaBaHa. MH BoOacTaruxo xapakTepu HUXOSIT Mypakkad
mopaumy [71, 108, 109, c. 220-241].

A3 mavpuxu omysuwiu myammou Ionddax-Jiinep. SIke a3 MyamMMOXou
Mallxype, K1 aJaJixou cojga 00 oH MaHCyO act, myammou ['omgbax mebomma,
ku gap caxudan 20 MmyxTacap MabJIyMOT JI0/J1a IIIyaacr.

Hap Tynu Kapub oy acp KyIIUIxou xaum myammon X. I'ongbax 6edapop
MmemoHaana. Conu 1912 nap Konrpeccu 6aitHaaMuiaam MaTeMaTUKU OJIMOHI
0. Jlangay (1877-1938) Bobacra 6a MH MyaMMO XaTTO XyJOcau IEeCCUMUCTH
6apoBapaa oya: «Myammou X. I'ojmadax a3 TABOHOUM MaTeMaTUKAu MYOCUD
3uéarap act. Ba xynm xamoH con 3. Jlangay 4yHMH MyaMMoO Ty3o1Ta 0y, K1
Xap K agaau Hatypaauu N > 1-po XaMuyH CyMMau Ha Oemrap a3 K MAJJIMOH
¢ ArOH MUKIOPU MYyalssHM aJaJXOU COJla HaBUINTAH MYMKHUH acT. AMMO HH
MyaMMOMU Ty30IITalllyda HU3 Jap OH BaKT HUXOST AYIIBOP MeHamym» [S58, c.
123-125].

«HaTnyau aBBaIMHPO Aap cCaMTHU XaJUTH MyaMMou ['o110ax MaTeMaTHKU
o6apyacrau mypasu JI.I'. [Haupenman (1905-1938) 6a mact oBapaa, conu 1930
TypPYCTTHUHU TeopeMapo aap makie, ku J. Jlangay nemHuxoa kapaa 0y, ucoot

Hamya» [18]. Teopeman JI.I'. lIHupeaManpo aap makiau 3epruH Tabpud 1oaaH

MYMKUH acT [56, 128, 129]:
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«Teopemaun 1 (JI.I'. Ilaupenman). Yyrun adaou ooumuu k masyyo acm, ku
OUnxXox adaou namypanuu as 1 Kaioupo memasonem Xam4yH cymmau Ha deumap
asz k aoaou cooa maceup Kymem, svhe oapou Xap sk aoaou namypaauu N(N > 1)
macseupu 3eput Yoii 00pao

N=pi+p+-+pg
KU 0ap uH Yo p; aoaoxou ounxoxu cooa é cughpxo meoowarno» [19, c. 81-88].

Amamu k-u JI.I'. IIaupenMaH xene KajaoH Oya; aMMO Jap aifHA 3aMOH
aypyctuu TeopeMa 6o ycynm JI.I'. HIaupenman O0apoun KMMaTXOM HUCOATaH
xypau k ucbot mymaact. Arap agaaxou Hatypaauu N = N,, sbHE agaaxou
HATYypaJIMpO a3 ATOH pakKam cap kKapaa rupem, oH rox ycysm JI.I'. Illuupenman
MMKOH MEUXa/l, KU JypycTuu Teopemapo 6apou k = 18 ucOoT KyHem:

«Taxkukotu JI.I'. [llHupeamaH gap OH BaKT Oapou MaTEMAaTUKOH XeEJIe,
xasyoHOaxI Oy, MaxcycaH OH YH IIOEHU IUKKAT acT, KM yCYJIX0U KOp Kapaa
OapoMajilau y acoCH CaMTH HaBHW Hazapusiu afganxo rapauaana. Ycyiau JLT.
[IMaupenman Ha TaHxo gap MyamMou [ongbax-Oiep, Oandku map gurap
MYyaMMOXOH aJJIUTUBHA HU3 TaTOMK MemaBan. Martematuku mypaBid H.II.
Pomanos (1907-1972), 60 uctudomau ycynu JI.I'. HIuupenman myammou
MaYMyH aJIaIXOU HATypaJINPO XaM4yyH YaMbU aJaJid cCoAa Ba aJla/Iv Ak a' -
po Oapou amaau OyTyHM Aodaimryjaaud a > 1 oMyxTa, HaTUYaXxou Hazappac 0a
nact oBapa» [18, c. 7-14].

Comn 1934 axkagemuk WM.M. BunorpamoB (1891-1983) nmap xamnu
MyaMMOXOH aJIUTUBH 00 amgaaxou coja MyBaddakusiT KOMHIaH Oemuci 6a
nact oBap. ba y mysiccap mrya, ku myammou ['onoaxpo 6apou xamMmau aiagxo
a3 ArOH pakKaMH MyalsTHU OCHUXOST KaJOH cap Kapja, Imyppa Xall KyHa, SbHe
M.M. BuHorpaaoB TeopeMau 3epuHpPO UCOOT HAMY/I:

«Teopema. Uynun amaau noumun N, By4ya A0pajd, KM XamMau aaagXxou
TOKH a3 N, KaJIOHpO XaM4yH YaMbU ce aJiau coja ndoaa kapJaH MyMKHH acT»
[22, c. 291-294].

XaMuH Tapuk, Myammou X. ['ongbax 6apou xamau agaaxo, 0a ICTUCHOU

IIyMopan MaxayJau OHXO, xall Kapja mya. CaHYuIln OypyCTHU TeopeMau X.
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lNonpbaxpo G6apou amanxou a3 N, KajoHHaOyAa HU3 HUIIOH JOJaH MYMKHUH
acT, aMMO OH TO XOJ XaJiu Xyapo Haédraact. Kumatu 6amacromagau N,
YyHOH KaJIOH acT, KK 6apou caHyuId nypyctuu Teopeman X. ['onabax oup 6a
amagxon a3 N, KaJloHHaOyaa, XaTTO KOMIIIOTEPXOU  3JIEKTPOHUU
OamaHICypBhaTH X03UpPa3aMOH HU3 BAKTH OCHUXOST 3UEAPO Tamad MEKYHaH[
[46, c. 19-37].

«Xammm myamMmou X. T'onmnbax a3z tapabu M.M. Bunorpamo map
WHKUAIIO(MU HA3apUsu aHAJUTUKUU alagXo OCHMXOSIT MyXum meboraa. V.M.
BunorpamoB XaHroMu Xajuldi HMH MyaMMO YCyJIU Xelle NypUKTUAOPHU
aqoaKapaau Xyapo 6a kop 0ypa, ku 6a uctudomgadbapuu CcyMMaxou OXUPHOKHU
TpuronoMmerpi acoc épraacr» [18]. Mu ycyn pgap xamium OUCEp MyaMMOXOHU
MypakKaOu Ha3apusiv aJa/Ixo Ba J1ap X0JaTu XyCycl 6a MyaMMOXO0HU aJIMTUBUHN
aJlaIXoU coJla TaTOMK Maig0 Kapaaacr.

«Ycynu U.M. BuHorpaaoB 6apou XaJuli MyaMMOXOU aJJIUTUBHA 0O 1y
yaMmblllaBaHgan coaa Hokodn Oapoman Ba myammou [onmbax-Ditnep aap
O6opau umbomam amaaxow 4yypT XaMuUyH YamMbd Ay aJagd coja TO HUMPY3
xajgHomyga Ooké MoHpmaacT. ap OGapobapu uH, mcobor kapaa mya (H.T.
Uynakos (1904-1986), Ban-Kopnyt (1890-1975), T. Ocrepman (1902-1991), ku
Kapnb xamam agaaxou 4yypTtpo 60 yaMbH Ay aaagud coia TacBUP KapAaH
MYMKHUH acT. UH MabHOM OHpO J0opaji, KU HUCOAT Oa IIymMopau agajJxou aap
docuna [1; N] 6yma, kxu 6a yaMbu agagxou coja TacBUpHAIlaBaHa acT, 00
kuMaTu N, xanromu agzouta N 6a cudp maiia mekyHa  [18].

Slke a3 MyaMMOXOU Hazapusu aaaaxo MH MyamMmmou BapuHr Oynpa, map
XycycH oH aap caxudan 48-49 myxtacap MablIyMOT AoAalllyAa, 1ap UH 3epO00
BacebTap OA€H MEKYHEM.

babaan nap acpu XIX myamMou ouj 0a TacBUp HaMyAaHU JTUIIXOX, ada n
HATypaJIuu n 0a3Ucu OXUPHOKU TapTubdbu V (n) —u KaTOpu agaaxou HaTypain
OymaHu gapavaxou 0a Kanarumpdramryman n —u agaaxou cojgau p Oappac

rapanmu. Fy30pI/IIHI/I NH MyaMMO J4p TaXKUKOTHU MATCMATHUKHU BeHFpI/IH I1.
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Opacm (1913-1996) omagact, ku MyBODHKH OH Xap K agaau KUQos KaJIoHU
HaTypanuu N — po Jap HaMyIH
N=pi+p;+-+pr

ndoa KkapgaH MyMKHH acT, KM J1ap OH Pq, Dy, -, Py — aJaIX0M coja Ba k <
V (n) mebomana. Mu myammopo myammoun IN'ongdax-BapuHr MeHOMaH, 3epo
OH, a3 sk Tapad, myammou ['ongbaxpo map Gopau udojaa HaMyIdaHU ajaau
IoaIryaa, yaMby aaIxou coia Ba a3 Tapadu aurap, myammou BapuHrpo gap
6opau ndoaa kKapaaHu afal XaMuyH YaMbU Tapaqdaxou aJaIxou cojia UHBUKOC
MEHaMOSI]I.

Myammou nyanuu ['onngbdax xaHy3 xan Halygaact. Hatuyau 6exTapuHu
MyOCHp, KU 6a UCOOTH MH MyaMMO Ha3auKTap act, 6a onumu yuHi Y.P. Yen
TaaJutyK gopai. Y.P. UeH THOKM TaXKUKOTH XyJ1 UICOOT Kap/l, KK Xap SK aaaau
yybtu N XaM4yH yaMbHU

p+ P, =N,
ndona memanaa, Ku gap oH P, agaau coma € XOCWIM 3apOu 1y agaam coaa
Mebomaa. Mcoboru comatapu teopemam Y.P. Yen a3 yoHuOu maTeMaTHKHU
Kanaga X. Pocc (1929-2016) nemnuxo1 rapayuaaact.

Comu 1938 matematuku unni Xya Jlyo I'en (1910-1985) [129, 130] 60
uctudoaa a3z daxoauxuu .M. BuHorpaioB 6apou cymMmMaxou TPUTOHOMETPH
00 amaagxow coma, ¢opMmysiau aCUMITOTHKUM afgaau HaTypamud N-po aap
IAKJIM YaMbH TaHY, KBaApaTH aJagXou coja UCOOT Kap/l Ba HUIIIOH JOJ, KU
KAaTOPH MaxCycu UH ¢opmyia, Xanromu N = 5 (mod24) a3 touMuu MyTIaKu
MycOaT Oy3yprrap act. XaMuH Tapuk, Xya JIyo I'eH ucOoT HaMy[l, KU Xap sK
agaau HaTypanuu 0a Kaapu ko kamoH N = 5(mod 24) —po XaMUyH 4aMbU
KBaJpaTH MaHy aJaJd coJau HaMyau

pi+pi+pi+pi+ps=N
TaCBUP HAMYJaH MyMKHUH acT.

N.M. Bunorpanos [24] 60 uctudo1a a3 ycyjau CyMMaxou TPUTOHOMETPH

nap myammou [ongOax-BapuHr ¢opMynan acMMOTOTHUKUPO MaWI0 Kap/.

Macbanan MmaBuyyausatu pynkcusiu V (n) Ba capxaay 60J101U1 OH TAaHXO BoOacra
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0a kuMmaTtu napamerpu n, To coiu 2009 xanHaiiyga Oy Ba a3 UH py, MyaMMOH
lNonpbax-Bapunr mgap Maymyb TO Oa Ha3AUKHA XajHollyga OOKW MOHI.
Martematuku mypasi Ba pyc B.H. Uybapukos [126] 60 uctudoma a3 Hazapusiu
Xy oug O0a CyMMaxou 4YaHJKapatal TPUTOHOMETpHA 00 aJaiaxou coja, Ku
pylIM MHUHOABAAU YCYyIM O0axXOoIuxXud CcyMmaxou TpuroHomerpun WM. .M.
BunorpamoB 060 amagxow coma MeOomaa, Myammou [ommbax-Bapunrpo
KOMMJIAH XaJl Kap/l.

A3 mavpuxu omyzuwiu myammou Icmepman. J1ap Hazapusii aHATUTUKUU

aJlaXo MachbajaXou XaMuyH YyaMbU SIK aJaJiid cojJa Ba JAUrap aJagxou TUIU
MyaiisiH noga HaMyJaHU aagXx0 HU3 MaBYyIaH/I.

NH Hamyau MYLIKWIOT OJaTaH Xelle OyIBOp acT. MacanaH, TaHXO
YCYJIXOU XeJie MypaKKaOu Taxjimin 6a matematuku mypasi FO.B. JIunHuK [62,
63, 64, 65] (1915-1972) umkoH noaaua, ku coiu 1959 myammoepo, ku conu 1923
MateMmatukxou anriuc I'.X. Xapau (1877-1947) Ba U.W. JIutnyx (1885-1977)
[66] memHUxOA Kapaa OyaaHI, Xajl KyHaJl Ba Max3 y TaBOHUCT TeOpeMau
36pUHPO UCOOT KYyHAI:

«Teopema. Xap Ak amaaum Hatypaauu 6a Kaapu Kopi KajJoOHU n-po
XaM4yH YaM'bU aJaJid COJla Ba 1y KBAJApaTH aJaixou OyTyH, STbHE XaMUyH

n=p+k?®+¢
TACBUP KapAaH MyMKHUH act» [66].

Comu 1937 mateMatuku oMOHU T. DcTepMaH MyaMMOEpo Xajl HaMy/,
ku HucOat 6a myammou I'.X. Xapau Ba Y. M. JIuTABy mapTxou KaThil JOIIT,
SbHE: «Xap [K aJlaId HaTypaiauu 0a KaJapu Kopi KaJIOHU N —PO XaM4yH 4aMbH
1y aIaJv coJla Ba KBaApaTH ajaau OyTyH, ’bHE XaMUyH

n=p+p?+:
TACBUP HaAMYJIaH MyYMKUH acT» [70].
3.2. Kopxou 01MMOHN TOYUK onj] 0a Ha3apusiu aJaJAX0H CoJa 1ap AaBpau
HUCTHKJIOJUMATH AaBaaTH (coaxoun 1991-2020)
Nuctutytn matematnkan Axkagemusu uaMxon YIIC ToyukucToH conu

1973 nmap 3amunau Ilypbau matematuka 00 Mapkasu xucobbapopuu


https://tg.wikipedia.org/wiki/%D0%90%D0%BA%D0%B0%D0%B4%D0%B5%D0%BC%D0%B8%D1%8F%D0%B8_%D0%BC%D0%B8%D0%BB%D0%BB%D0%B8%D0%B8_%D0%B8%D0%BB%D0%BC%D2%B3%D0%BE%D0%B8_%D0%A2%D0%BE%D2%B7%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%BE%D0%BD
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Axagemusin unmxon YIIC ToyukuctoH tabcuc goja mypaact. Haxyctun
JTUPEKTOP Ba TAIIKWIKYHaHAau oH akajgeMuk A.Y. Yypaes (1932-2005) conxou
1973-1987 Oyn. Jap conxou wMuHOabIa HWHCTUTYTPO akajaeMuk 3.Y.
Ycemonos (1937-2021) conxou 1987-1999 poxbapit Hamya. A3z coau 1999 To
Maptu conu 2024 poxOapuM MHCTUTYTPO aKaJeMHKU AKaAEMHUSIU WUIMXOU
ToyuxkuctoH 3.X. PaxmoHoB (conmu TaBamtya 1959) 6a yxaa momrasa. A3 MapTu
conu 2024 1o MHYOHUO poxXOapuu HMHCTUTYTPO HOM3AIU WIMXOM (PU3UKAIO
MaTemaTtuka Paxumzoma A.O. 0a yxmaa nopas.

Onumu  mamxypu To4yuk, akaagemuku AMMUT, npodeccop 3.X.
PaxMOHOBpO XaM4yH acoCry30py MakTaOu Ha3apusy aHATUTUKUH a71a/IX0 Aap
TOYMKUCTOH MEIIMHOCAH, KM POYeh 0a XallJIn MaChaIXOoW TYHOTYHH aJaIx0ou
co/la HaTU4axoM Ha3appac 0a 1acT oBapaaacr.

Taxkukotu PaxmoHoB 3.X. moup 6a Machajlaxou MypakkaOu Hazapusiu
AHAJUTUKUU aJaJX0, XaM4YyH TaTOMKU CHCTEMaBH a3 Ha3apusu aBpUU
dbyHKcusaxou apupMeTukin 60 EpUur KOMOMHATCUAXOU MOXUPOHAU METOJIXO Ba
FOSIXOM Ha3apHUSIBHUIO aJ1a/Ii Ba Ha3apUsIBUIO (PYHKCHOHAIN, KU COJIXOH OXUD a3
YOHUOU XyIM y Ba JAUrap MaTeMaTUKOHU oyiaM pyla épraact, Mmyappudi
1Iy/1aacT.

Hap un 3ep606 Mo oujg 6a OH KOpXoH TaxKUKoTuu 3.X. PaxMoHOB, ku 0a
MachallaxOu TYHOTYHM Ha3apwsd ajagxou cojaa, SbHE «CyMMaum KUMaTXOHU
FapUacocuu xapakrepu [upuxie map nangaprnannxou JIaFKOHUIAIYIau
amaaxou coja», «Kumatm muéHam ¢yHkcusu YeOuiéB Ba TAaTOUKU OHY,
«CymMMaxou TpUTOHOMETpH OO0 ajgaaxou coja Ba TaTOMKUA OHXO Jap
Machallaxou aJIMTUBUHU aJaJX0U COoAa» alloKaMaHIi Jopajl, MyxTacap O0aéH
MEKYHEM.

1. Cymmau Kumamxou ¥aiipuacocuu xapakmepu Jupuxie oap
natioapnatiuxou 1ariHcoHuoauLyoau aoaoxou cood

N.M. BunorpasioB 060 yCyJi TapTUO10/1au XY/, IbHE: «YCYJIU 0aX0IUXUT
CyMMaXoH TPUTOHOMETPH, SIK KATOP Machalaxod MyXUMMH apu(METUKA 00

aJTaJIxou coAapo Xaj HaMmyI. S ke a3 MH Machanaxo MH TAKCUMIIIABUM KUMaTXOH!


https://tg.wikipedia.org/wiki/%D0%90%D0%B1%D0%B4%D1%83%D2%B3%D0%B0%D0%BC%D0%B8%D0%B4_%D2%B6%D3%AF%D1%80%D0%B0%D0%B5%D0%B2
https://tg.wikipedia.org/wiki/%D0%A3%D1%81%D0%BC%D0%BE%D0%BD%D0%BE%D0%B2_%D0%97%D0%B0%D1%84%D0%B0%D1%80_%D2%B6%D3%AF%D1%80%D0%B0%D0%B5%D0%B2%D0%B8%D1%87
https://tg.wikipedia.org/wiki/%D0%A3%D1%81%D0%BC%D0%BE%D0%BD%D0%BE%D0%B2_%D0%97%D0%B0%D1%84%D0%B0%D1%80_%D2%B6%D3%AF%D1%80%D0%B0%D0%B5%D0%B2%D0%B8%D1%87
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Falipuacocuu Xxapakrtepu Jupuxie aap naigapnaiiuxod aaaaxoud Ccojaau
narxonuaamyaa Mebomran. Comu 1938 M.M. Bunorpaos, XaHromMu x > q>3+¢
Oyna, YyHUH TaCAUKOTPO UCOOT HAMyM, KU arap q - alaay cojau 1ok, ([, q) =
1, y(a) — xapakTepu Failpuacoci a3 pyu MOAYJIM q OOIaj, OH rox, 6axou

3epuH yoit gopaa» [21, ¢.311-320]:

_ 1,9
|T1(x)|—;x(p—l)<<x1 /qw;.

Comm 1943 U.M. Bunorpanos [23, c.17-34] 6axou HaBu cymmau |T; ()| —po

MyalsiH HaMyJa, UICOOT Kap/l, KU

q

1 1
T, ()| « x17¢ 5+;+x 6 (1)

act. In Qopmynan acMMIOUTOTUKUM EdTainyna XaHromu x > q't¢ Gynpan,
FaiipurpuBuanii medomazn. .M. Bunorpamos conu 1953 xanromu x > q%75+¢
Oyman Oaxou raiipurpuBuanuu T; (y) —po, XOCHUJI HaAMyA, KU Aap UH 40 g —
aJaafd cojia MeOoIa.

«Comu 1968 A.A. Kaparcyba [42, c. 20-30] ycymepo 3404 Hamyl, KU
TaBacCCyTH UH yCyJI, 0aXOW FAUPUTPUBUAIIMN CYMMaxX0H KyTOXH XapaKTePXopo
Jap MalJIOHXOU OXMPHOKHM JIapavyaallloH Kaiakapaamryaa xocuia Hamya. Cou
1970 60 uctudoaa a3 uH ycyi Ba aap sk4yosri 6o meroau .M. Bunorpagos y

IyPYCTHU TeopeMau 3E€pUHPO HCOOT HaMyI: aeap q - aoaou coda, x(a) —

1
xapaxmepu Fasipuacocti az pyu modyau q,x = qz'° 6owad, on 20X Gopmynrau

3epun Yoti dopao» [43, c. 724-727]:

T (x) < xq T
A.A. Kaparcyba [44] mH HaTuyapo Oapom mapédtu dopmynaxoun
ACUMIITOTUKA Oapon MHUKIOPU TappUKXOW KBaJpaTil Ba FalpHKBaJApaTHH
HaMyJu p + k Ba MUKIOPHU XOCUJIU 3apOXOU a1aX0U COAaU JaFKOHUIAITY AN

Hamyau p(p '+ k) map mporpeccusixon apupMeTukuu GapKamoH ad3osHaa
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ucrudona oypmaact. 3.X. PaxmonoB 6axou .M. BunorpaaoB, aHuKTaparl
Oaxou

q

1 1
1T, ()| < x17¢ a+;+x 6 —po,

XAHIOMM MOJyJIM Xapaktepu [upuxjie amaau Tapkubui OyaaH, yMyMu
rapaoHuaa, TEOpeMau 3epuHpO UCOOT HAMYAAacT, KU OH YyHUH acCT:

«burzop D —amagu Hatypamum Kudos KalloH, X —XapakTepu
Falipracocu a3 pyu moayiau D, xq — xapakTepu NPUMHUTUBUU TABIUIIIYIAU
XapaKTepu X, q; —XOCWIM 3apOu ajajaxou cogae, ku D —po TakcuM Kapja,
aMMO aJaayd q —pO TaKCUM HaMeKyHaJ, Oolaj, oH ToX, (opmylnan 3epuH

aypyct act» [79, ¢. 201-202]:

T,(x) <xInx ( E -+ %rz(ql) + x_%r(q1)> 7(q).

HNu 6axopo ucrudona 6ypma, 3.X. Paxmonos [80, c. 103-106] Gapou

G (D, 1), xu XypaTapuH ajaau roaadoaxi gap nporpeccusiu apupMeTuKuu
Dk+1, k=0,1,2,-,
Mebo1aa, 6axou 3epuHpPO UCOOT HAMYI:
G(D,]) « D¢,

KU Jap MH 40 & — qouMuu kudost xypam mycbat, D- ananu HaTypuaaiud TOKH
Kudos KaJloH, ¢ — capXaau MOEHUU aJaJIxou a, K1 6apou 6ab3e JOUMUXon A >
2,

z N(a,T,x) < (DT)?*0-a)(in DT)A
Xx mod D

act. Macpanan TakKCUMIIABUM aJaJXOU Toyiibaxid J[ap Mporpeccusiv
apuMETUKUU «KYTOX», XaHTOMHU XaJl HaMyJdaHu MyamMmMon OnHapuu ['omadax
nmaiao nmymaact. ABBaJIMH HaTUYau MapTuu uH Macbhanapo FO.B. Jlunnuk [64]
uc6ot Hamyzaaacrt. Y 60 nctudona a3 dapsusu Bacen PUMaH HUIIOH 101, KU
Oapou XypATapuH ajaad Tojadaxél Jap Mporpeccusiu apupMeTHKH

HoOapoOapumn
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G(D,1) <DIn°D
yoit nopana. K. Ilpaxap [157, c. 367-376] natuyau FO.B. JIuHHUKpO aHMKTap
HaMmygaacT. Y 60 XaMOH LIapTXou gap Hatudau 6amacrosapaau F0.B. JIunauk
yoiomita, Hobapobapuu 3epuHPO UCOOT HAMYI:
G(D,l) < D(InD)3*e,

Comau 1968 M. FOtuna [158] 60 uctudona a3 6axou M1.M. Bunorpaaos,

ssbHE 0axowu (1)-po uctudoma Oypaa, HUIIOH IO, KU arap D — ajtaau cogau TOK,

Oo1aa, oH rox, YyHuH (popmyiia JypycT acT:

EES
G(D,1) « D8 "¢,
A3 «3uuum» teopeman H.H. Xakcnu [148, c. 164-170] Gapmeosin, ku

xaHromu A = 14 GyaaH, nap popmyian OXupoH

_6
€=3

MeOomam.

«Y.b. ®pumgnannep, K. TI'onr, W.E. InapauHckuit Oapoun anmaau
TapKUOMU q HUIIOA JOJaH[, KU 0axou FaiipurpuBuanuu cymmaxou Tp(xq),
XAHCOMM JIapO3UM CyMMa X Jap HaBOaTW Xyl a3 g Xypa OyaaH, MaByy.n

meboman. OHXo uCOOT HamydaHJ, KM 0apoM XapakTepu NPUMUTHBUU X, Ba

8
uXTHEpH € > 0 uyHMH & > 0 MaBYy[d acT, KM 0ApOM XaMau x = q° ° 6axou

3epuH aypyct act» [112, ¢. 605-619]:
T1(xq) < xq7°. (2)
3.X. PaxMoHOB TeopemMau 3epuHpo ouj 6a 6axou cymmau Ty ()(q) ncooT

HaMyJI: «arap q — aiaid HaTypaiuu KMpos KajloH, Xq — XapaKTepH IPUMUTUBH

5
a3 pyu moayiu q,(1,q) = 1, € — goumun kudos Xypau Mycbar Ba X = g6 -

Oolraz, oH rox, 0axou 3epuH QypycT acT» [85, ¢. 5-9]:

Ti(xg) K x exp(—w/ln q).
3.X. PaxmonoB Ba morupau y H1.X. Mup3opaxuMoB TeopemMau 3€puHpPO

nCOOT HAMYIAH, KU «a2ap q — aoadu Hamypaiuu Kugos Kaiouu az Kyo 0300,
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Xq— Xapaxmepu npumumuet a3 pyu mooymu q,(l,q) = 1,& — doumuu Kugos

1
Xypou mycbam a x = qz"° 6owad, on 20X 6axou sepun dypycm acmy» [67, c. 202-
216]:
T1(xq) < x exp(—+/In q).
NH 6axou épramyna, 6axou A.A. Kaparcydbapo XxaHroOMH MOAYJIM XapaKTepu

a3 Ky0 030 Oy1aH yMyMiH MerapaoHa.

Kuepp b. [138], xanromu x = q§+°(1) 6axou (2)-po ucOOT HAMY]I.

3.X. PaxMOHOB UyHUH TeopeMapo MCOOT HaMmym: «ouezop D — adadu
Hamypanuu Kugos Kaiom, X — xapaxmepu Faipuacoci as pyu mooym D, y, —
xXapaxkmepu npumMumust a3 pyu Mooyiu q masiuoulyoau xapakmepu y, q —aoaou

az kyo 0300, (,D) = 1, € — doumuu xughosi xypou mycoam 6owano, o 20X

XaHeomu X = D%J“g oyoan, ghopmynau zepur oypycm acmy» [89, c. 378-382]:
T1(x) < x exp(—0,6Vin D).
3.X. PaxmonoB Ba morupau y .Y. XokueB YyHUH TeOopeMapo UCOOT
HaMydaHI: «ourzop D — amamu Hatypaiauu Kudosi KajaoH, X — XapaKTepu
Falipuacoci a3 pyu Moaysu D, x, — XapaKTepu IPUMUTHBUH a3 PYyU MOIYJIH q

TaBIUILIYAAN XapakTepu Y, q — agaau a3 kyo ozon, ([,D) = 1,& — noumuu

kudos Xxypau mycOaTt OOoIaH, OH IOX, XAaHTOMH X = D%J“E Oynan, dhopMyaaun
3epuH aypyct act» [119, c. 5-11]:
() Kx exp(—0,6m).
2. Kumamu muénau ¢pynxcusu Yeouwés sa mamouku ou
dyHkcusu Yebuinés rydra, cymman
YO0 = ) A
ns<y

— PO MEHOMAaH/I, KU J1ap UH 40 y(n) — xapakrtepu Jdupuxie a3 pyu MoAyju q,

A(n) — pyHkcusu MaHToaaT MEOOIIAHI.



151

XaHroMHU TaXKUKH MAachaJlaXou 3UEAN Ha3apUsIu a1aJIX0U COJla Machajlan
a3 6010 6ax0 10JTaHU CyMMau KMMaTxou Mu€Hau pyHkcusxon YeOuien a3 pyu
xaMmau xapakrtepxou Jupuxiie 6a Mu€éH Meosifl, SbHe 0aXO0u CyMMau 3epUH

t(x; q) = z max (v, )l
xmodq
ba uH nonpa MyaMMOX0ou 3€pUH TIOXUJT MEIIIABAH/I;

— 0axou CyMMaxou TPUTOHOMETpH OO aJaaxou Coja, a3 OH yymJa
CyMMau TPUTOHOMETPHUH XaTTH 00 a1aaXxou coa;

— TaKCUMILIABUM alagxou Xapau-JIUTTIABYI Jap IpOrpeccusixou
apu(pMETHUKH.

«}O.B. JIlunnuk [62] 60pu aBBaj TaBaCCyTH KUMAaTU MUEHAU (PYHKCUSIU
YebOumeéB 0Oaxou FaWpUTPUBUAIUNA CyMMaxOu TPUTOHOMETPUU XaTTH 00
amangxou comau S(a,x) napédt Hamya. Bait 60 €puu Teopeman 3udun 6Gapou
Hyiaxou L-katopu Hupuxne Ba fosxou I'. Xapau Ba . JIuttnBya, xu gap
myamMmon ['onpbax uctudona myna OymaHa, 0axow FAUPUTPUBHAINM HaBU
S(a,x) —po xocun kapa. XamuH taBp, FO.B. JIunHuk ucboTn HAaBU TeopemMau
N.M. Bunorpanospo oun 6a myammou ['ongbax mapédt namyn» [147, c. 68-
80].

«Comu 1947 H.I'. YygakoB HM3 YyHHUH YCYJIUM TaXKUKOTH CyMMaXOW
TPUTOHOMETPHUHU XaTTUPO 00 agaaxou coga 60 €épuu 6axou KUMaTXOu MUEHAU
dynkcusaxon YeOuii€B, k1 gap HaBOATH Xya O0a TaKCUMINABUU HYJIXoU L-
Katopu Jlupuxiie nap XaTXou KpUTHKHA (OyXpoOHH) acoc Kapja Inyjaaacrt,
MeHUX01 HaMmym» [122, ¢. 515-545].

«A.A. Kaparcyba wmeToam  XallIl ~ MachajaxXou  TepPHAPUH
MYJITUIUIMKATUBUPO 00 xambacrarun merogu .M. BuHorpaoB — 06axoxou
cymMMaxo 00 agaaxou cojJa KOpKapa Kapaa, O0apou XoJaTH OAOUTAPHUH
oy3ypruum t(x; q) — po 6axo non» [43, c. 724-727].

Comnu 1974 I'. MonTromepu a3 TeopeMau 3udnu xy1 ous 6a L-hyHKcusu
Hupuxiie uctudona 6ypaa, 6apou t(x; q) aypyctun Hobapobapuu 3epuHPO

ncOOT Kapm
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55 1
t(x; q) K (x +x7q7 + x2 q) LY, L = Inxq. (3)

Nu 6axopo P. Bon 6exTap HaMyaa, UCOOT Kap/l, KU

3 5 23 1 7

t(x; q) K xL3 +x2q8L8 + x2 qL2 (4)
Meboraa. «Comnu 1989 3.X. PaxmonoB gap xopu [81, c. 211-224] HutoH 10/,
KA

51 1
t(x; q) < (x +x6q2 + x2 q)x%. (5)

Nu 6axo a3 (3) 6extap Ba a3 (4) cycrrap Oyna, Bajie icbotu oH HucOat 0a (4)
Ba (5) on@ rysapoHuaa IIyjaa, O0a yCyJIM XaJUld MachallaxOou TEepHApUU
mynturinkatuBun A.A. Kapartcy6a [43, ¢c. 724-727] Takst MEKyHa/I.

A3 Oaxoxou (3), (4) Ba (5) Gapou t(x; q) MabIy™M acT, KU a3 ce
yaMbllIaBaHAAX0U Jap HUH 0ax0 WINTUPOKKYHAHAA, Ay YaMblllaBaHIau
KaHOPHHU OH TO CaxXeXUH Japadyan OXUPHOKHU jorapudm 6apodap Oyaa, OHXOpO
HUcOaT 0a Jgapadyaxod X Ba ¢ yMyMaH OexTap HamMydaH HOMYMKHH AacT.
bunoOap uH, gacroBapaxou MuHOabaa 6apou 60axou t(x; q) METaBOHAl TAHXO
OexTap HamyJIaHU YyambluaBaHgau aytoMm Ooman. dap conxou 1993-1995 3.X.
PaxMOHOB yCyJIM HAaBU TaXKUKU KUMATXO0U MUEHAU (YHKCUAXOU apU(PMETUKUN
Hamyau (pyHkcusiu YeOui€Bpo a3 pyu xamaum xapakrtepxou [upuxiie coxT.
TaTtOuku uH Meto 6a ¥ UMKOHMSIT IO/, KM 1ap MyaMMOXOHU 3€pUH HATUYAXOHU
OexTapuHpO 0a AaCT Opaj:

— Oaxou KuMaTxou MHuEHam (yHkcusxou YeOumeB (a3 oH yymiaa 60
Ba3HU SKCIIOHEHCHAJIMU XaTTHA Ba KBaJpaTH Jap UHTEpPBAIUd KyTOX) a3 pyu
xaMau xapaktepxou Jupuxien Moayu 10aaITy/aa;

— Oaxou KuMaTxou MucHam (QpyHkcusxoun YeOumeés a3 pyu Xamau
XapakTepXou MPUMHUTHUBUU [upuxiie, Ku MOAYJIAIIOH a3 Oy3ypruu godalryaa
3u€N HaMeOOllIaH1 Ba Jap XoJaTu Xycycu, 6apou t(x; q) — KUMMaTU MUEHAU
dbynkcusan YeOumeéBu xamam xapakTepxou Jupuxiaepo a3z pyu MOIyIu
Jojaalryia uicoOoT HaMy/I, K1

4 1 1
t(x; @) < (x + x5q2 + x2 q) L3 (6)
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act» [81, c. 211-224; 82, c. 281-282].

«Xapmau Ba JIUTTABYJ THUIIOTE3aepo TMENIHMXOA KapAaHd, KU Jap OH
xaMau ajganaxou kKudos KaJloHW HATypaiuud n 0a cymMMau ajgaad coia Ba
Iapayau ajiaju HaTypajd 1ap HamMmyIu

n=p+mk, k>2
yyno kapaa memanam [146, c. 1-70].

«UyHUH agaaxopo Mo agaaxou Xapau-JIuttinByng meHomeM. I'. boGoes
VMH TUIOTE3apo paj Kapj, s’bHEe OCoXup naijgaprnaivu aaagxou HaTypalupo
HUIIIOH A0M, K1 ajaau Xapau - JIuttnBya Hamebomana. A3 UH 4o Jap XoJaTu
Xycycr Oapmeosin, KM yyHUH anaau [,1 < | < g maByy.a acT, ku 0apou OH
HOoOapoOapumn

Hp(q,l) > q, k = 2,
nypo myjaa, gap uH 4o H,(q,l) — Xyparapun agaau Xapaud - JIMTTiaByau
HaMyau p + m* meGoman, ku gap mporpeccusu apudMeTukuu qt + Lt =
0,1,2,...,q — 6ytyH, Mmexobaa. bunobap uH, TabuaTaH Ay Machajlau 3€pUHPO
nuaa 6apomajiaH MyMKUH acT» [6, c. 49-68]:

1. Xapuu 6exrap a3 6010 6axoauxuu 0y3ypruu Hy (q,l) .

2. Xocuil HaMyJaHM KOHYHM AaCUMITOTUKMH TaKCUMIIABUU aJagXoU
Xapau - JIMTTABYA, KM 1ap MPpOorpeccusiv apuMEeTUKUU Xelle 3Uud MeX00aH 1.

«XaHroMu q — agaau coja Ba k = 2 OyJaH, MH 1y Machalia Jap KOpPXou
[81] TaxKUK Ba TaCAUKOTHU 3€pUH UCOOT Kap/ia lIyJaacT: Our3op q — ajgajau coaa,
x = 2,(l,q) = 206o0mana, oH rox ¢Gopmyjan aCUMITOTUKUH 3€PUH YOU Topaa»
[82, c. 281-282]:

k+1

x k 1 1 4 13
z A(n) — 2@ K x exp (—CLZ) + (qu + x5 + x2q2)L35. (7)

n<x,msxk
n+mX=1l (mod q)

A3 uH opmyra gap xoJIaTu Xycyci 0apmeosi, Ku

3
Hy(q,1) < qZ In*q. (8)
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Hoszupos O.0. conu 2019 map TaxKUKOT onj 0a Machaaaxou rydrainryaa
HAaTUYaXOU 3€pUHPO Oa acT OBaAP/;

«Teopeman 1. Xanromn x = 2 Ba q = 1 OymaH, 6axou 3epuUH YOl
nopaa» [73, c. 613-618]:

4 1 4
t(x; q) < xL?® + x5 qzL31 + x5qL32.
baxou nap uH Teopema rupudTantyaa 6eXxrapkyHuu 0axou
43 1
t(x; q) < (x + x5q2 + qu) L34
Mebo1aa, ku oHpo coau 1993 3.X. PaxMoHoB [82, c. 281-282] 60 yCcynu TaxKUKU
KUMaTXO0U MUE€HAU (PYHKCUSIXOU apuPMETUKUU Hamyau pyHKcusin YeOuies a3
pyu xamau xapaxktepxou upuxie ucOOT HamyaaacT Ba OHpPO pacMaH 0a gy

MapXaJiau 3epuH Yy10 Kap/I:
Teopemau 2. burzop (a,q) = 1 6omman. OH rox, 6axou 3epyuH Y0 JOpa;
a _1 4 11
S (a,x) K xq~ 2L* + x5L32 + x2q2qL33.
Hartuyau 2.1. bur3zop |a — %| < qiz, (a,q) = 1 6oman, oH rox, 6axou
3€pUH 40U JOpan:
_1 4 11
S(a,x) K xq 2L33 4+ x5L3% + x2q2qL33.
2
Hatuyau 2.2. bBursop 7 <x5 n <q < xn’}, |a — aq7 | <

2n(qx)~Y, (a,q) = 1 6omaxn, oH rox, 6axou 3epuH YOIl JOpa:

1
S(a,x) K xn~2L33,

Nu 6axox0 MyBopuKaH 6axoxoun

1 4 11 1
S(a, x) < (xq_f + x5 + x2 qf) L3%a S(a,x) < xn~ 2L3° — po

OexTap MEKyHaH]I.
dopMyan aCUMITOTHKHA OapoW MUKJIOPH aaaaxou Xapau-JIMTTIByI

Jap IPOrpeccUusxon apu(PMEeTUKUM KyTOX, UICOOT Kapaa MelaBa.
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Teopemau 3. Buesop x = xo, q = p%, p — adaou cooau mox, p = L8,

a — aoaou Hamypamuu Kaiiowyoa, (I,p) = 1, p(p,1) — muroopu Xxanxou

myKoucau n* = l(mod p),

HOsqh= >  A®

nsx,m2sx
n+m2=i(mod q)

bowao.
OH 20X hopmynau acumnmomuKuu 3epum Yoi 0opao
2
X3 1,5
Hy(x; q,1) = 1+0 L—1+ﬂ1:29+i7£32+q—£33 :
»(q) Vx 10 X

Ku doumuu oap 3epu aromamu O 6yoa az a obacma acm.

Kaiio mexynem, ku un ghopmyna Faupumpusuanit meuasao, azap
2 —68
q LK x3L 3

oowao.
Hatuyan 3. buesop q = p%,p — aoaou cooa, a — adaou Hamypaiuu

kaiiowyoa, (I,p) = 1 6owao. On 20x
3
H,(q,1) < qZ(Inq)>*.
Dopmynau acumnmomuxkuu Xocumuyoa oap meopemau 3 8a 6axou az 6010

bapou H,(q,l) xaweomu k = 2 6b6aoacmomada, myeogukan 6GeXmapKyHl 6a
YyMymukyHuu opmynaxou (7) ea (8) oap Xonamu, q — @apku npozpeccus

oapayau adaou cooa 6yoam, mebouiao.
3. Cymmaxou mpuecornomempii 60 adaoxou coda 6a mamoOuku oHXo 0ap

MACvAIAXou a00UumusuUU aoaoxou cood
CyMMaxou KyTOXU TPUTOHOMETPH 00 afgaaxou cogapo 6opu aBsajl .M.

Bunorpanos [24] omyxTt. bapou cymman Hamyau

Si@xy)= Y Ame(an)

X—y<nsx

xaHromu k = 1 OyagaH MeToaM 0axOIUXUM CYMMaxou TPUTOHOMETPH 00

amaaxon comau xyapo ucrudoma Oypaa, gap KaMOHXOU XypAu
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1 2
m(exp(c(lnlnx)?)), T = x3 XAHTOMU y > x3'¢

OynaH Oaxou
FalpUTpUBHUAIIH TUPUPT.

bavnrap wmarematuku anHrimuce C.b.  XaiizenrpoB  (1926-1964),
MaTeMaTuku mypasii B. Cratymsasuuyc (1927-2003), matematukonu unHi C3s
Yaoxya, Ilan Yen-nmon, Ilan Yen-6s50, Tao XKau Oapou cymmau

 nap xamoHxXom Xypn 06axoM FalpUTpUBHATN rupudra,

Si(a x,y),y =2 x
padTOpu OHXOPO Aap KaMOHXOM KaJlOH TaXKHK HaMyjda, Jap MyaMMOH
TepHapuu [ongbax 60 yYamblnaBaHgaXxow Kapub Oapobap, sbHe Oapou

MUKJIOPH XATIXO0W MyOarIau 1uo(haHTUH

N 0
N=p, +p; +ps, |pi—§|SH, H = NY*¢ (1)
MyBO(PUKAH XaHTOMHU
279+ 91+ 13+ 2+ 5+
3087 96 Y 177 37® gT#®

OymaH opMytan aCUMIITOTUPO UCOOT HAMYIAH]I.
Hap na myammo Hatudau myxumpo C3st Haoxya [149, c. 369-387] 6a nact
oBap. ba ¥ HUIIOH HoaHu xalaBaHaa oyganu myoauitau guodantuu (1) 6o

HUIIOHAMXAHIau

0= 4
BEV R

Mysiccap TapIu/.

«Y. JIro Ba K. Tao map xamMoHXOM XypA Ba KaJIOH Oapou CyMmau

11
S,(at; X, V) XaHTOMH y = Xx16'° 6axoH FallpUTPHBHAII XOCHI HaMy#aHmy [154,

c. 369-383]. «babarap onxo Teopemaun Xya Jlo I'eHpo ouna 6a TacBUpH agaau
HaTypaJInu KUQos KaJoH XaMUyH CyMMau KBaApaTxou NaHY aJaJIxou coja, 00
mapTe, Ku UH yaMblllaBaH1ax0 Kapubd 6apobdbap Meboman, UICOOT HaMyaH/I.
OHX0 HMINOH AOAAHI, KM amaad Kudos KaJoHM HATypadud Hamygu N =
5 (mod 24) —po nap Hamyau

N 11
N=pl+p;+pi+pi+ps, [pj— |[g|<H H= NZ3*E
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TacBUpP KapaaH MyMKuH act» [147, c. 68-80].
T. XKan Ba Y. JIro, 60 mapHazapaomru 6axou cymman S, (a; x,y) ucoor

HAMyJaHM, KA aJIaad KaJTOHU HATypaauu N —pO XaHTOMH WYPOIIABUHU IIAPTHU

N , , N 27
‘pi—§|SH, i=1,2, p3—§|SH, H > N3

H > N1123+c¢.
Jap HaMyIu
N=p; +p,+p3
ndoaa HaMyJaH MYMKHH acT.
«Comu 1938 Xya Jlyo I'eH XxaHromMum TaxKMKU MyamMmou BapuHr —
[N'onnbax HUIIOH JHOAAHMA, KU XaMau aJaJXou HATypajJuu TOKU KaJOHPO Jap
HaMyu CyMMau Hyx KyOXOoU aJIaIXOU cojia TACBUP HaMyJlaH MyMKHH acT» [147,

c. 68-80]. «A.B. KymueB 6apou cymmau Sy (a; x,y) nap kaMouxou xypau m(P),

2 2
k———p— k———+ o -
T = x° z+3P~1 xamromm y = x° zk+3'°  QOymaH 06axou FalpUTPUBHAIINA

rupud» [150, c. 116-131]. «4. So 60 uctudoaa a3 u" 6axo reopeman Xyapo
nap myammou Bapunr — ['ongbax 6apou ky0X0 yMyMiu HaMyJla, HUIIOH JIOJ1, KU

JTUAIIXOX, a/IaJI KaJIOHU HaTypaJIuu ToKu N —po Jap HaMyau

3|IN 1 1.
pi+ps+-+p3, |pi— NELE

TACBUP HaMyJlaH MyMKUH act» [159, c. 1131-1140].

Comu 2016 3.X. PaxmonoB Ba ®d.3. Paxmonos [88, c. 220-242] 6o
uctudoaa a3 MeToau 0aXOIUXUU CYMMaX0H TPUTOHOMETPH 60 agaxou cojau
MN.M. Bunorpaaos 60 sikyosiruu ycyiu kopu @.3. Paxmonos [84, c. 56-60] Ba

HaTU4axou kopHu [88, ¢. 220-242] 6axou FapuTpuBUaIum
y
S3(a; x,y) K 75

-po map kamomxou xypau m(L326+20)) ¢ = y5x=2£=32(B+20) yayromu y >

4
x5L8B*151 Gynam, kM map MH 4o B — jgouMmMum MyTIaK meGomaza, 6a gact

OBapAaH/I.



158
CymMmau kyToxy TpuronomeTpuu I'. Beitiin Hamyau
T@xy) = ) elam,
x—y<msx

0apou n —XOW UXTUEPUM KAWAIIYy1a 1ap KAMOHXOU KaJIOH Aap Kopxou [86, c.
445-456] 6a nmyppari TaxkKuk, myaaana. MH Hatu4yaxo 00 sSK4osIrud 0axoxou
CyMMaxou KyToxu Tpuronomerpuu I'. Beilr map kaMOHXOU XypJl XaHTOMH 0a
JacT oBapJaHu (QopMyjIaxou AaCUMIITOTH Jap Machallaxod aJJIUTUBA 00
yaMmblllaBaHAAX0u Kapud 0apobapu 3epuH TaTOUK, I1yga OyJaHI;

1. Hap myamMMmou TepHapuu OcTepMaH 00 YambllaBaHIAXOW Kapuo
O6apobap [83, ¢. 564-572] oun 6a TacBupu agaau Hatypamuu N,N > N, map

HAMYIU
pl + pz + mn - N,
xaHroMu n = 2, 3, 4, p;, p, — aJaaxou cojJla Ba aJagud HaTypajluu m 00

IapTXOU

N N
|pi - §| <H i=12 |m"- §| <H, H> N 9Men

MYBO(PHKAH XaHTOMHU

B(2) = 2, = 2,0(3) = =,y = 3:0(4) = =, ¢y =
()_Z!CZ_I()_€)C3_J()_Ercél-_?-

2. Myammoun BapuHr 60 yambllIaBaHIaxXoW Kapub Oapobap xaHromu
n = 3,4,5, anukrapam gap kopxou [84, c. 54-60] dopMynaxonm acMMIITOTH
0apou MUKJIOPH XaJIX0W MyOoariiau 1uoGpaHTUN
r(1+1/n))
JN) = ( )
I'(1/n)

nap UH 4o © KaTopu MaxCyCH CyMMaalll a3 sroH Oy3ypruu mycbatu c;(n,r)

NG + 0 (NrTEn)

KaJIoOH Meborta, 60 mapTxou

1

N n . l_g
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KN Jap UH 40

03) = —, 0(4) = —, 6(5) = —
30’ 108’ 340

C.JO. dartkuna [114] dopmynam acUMOTOTHPO Oapou MHUKIOPH XalIXOH
myoauiau quopantTuu N =p; + p, + [\/Ep3] 00 agaaxou Comau py, Py, P3 00

mapTxXonu

|pi _y <H i=1,2, |[x/§p3] —g| <H H=> N3 In® N
1cOOT HAMY/I.

«I1.3. PaxMOHOB XaHroMu y > v/x O6ymaH 6axod MyHTa3aMpo a3 pyu
napamMeTpu ¢ 0apow CyMMaxoW KYTOXHM TPUTOHOMETpi 00 Japayaxou
FapuOyTYHM aJa iy HATYpaJIMU HAMYIU

S@xy) = ) e,
X—y<nsx
XOCHII Hamy1a, hopMyJiad aCUMIITOTHPO 00 YMyMUKYHHH MyaMMOM TePHAPUH
OcrepmaH Oapoum gapavyaxoud FalpuOyTyH 00 YambllIaBaHAAXOW Kapuo
O6apobap oua 6a TaCBUpPHU aa Al HATypalIuu Kugos KaJOHU HaMyau p; + p, +

[n°] = N 00 agaaxou cogau p,, p, Ba agajJu HATYpaJIUU n, 00 MIAPTXOU

N _ N 1
|Pi—§|SH, i=1,2, [nc]—§|SH, H> N "zcIn’N

ncoboT Hamy» [88, c. 220-242]. AHUKTapal Jap UH KOPX0 TEOPEMaX0Hr 3€PUHPO

UCOOT Kapaaacr:

c—1

«Teopeman 1. Bueyzop x = xo, v = x ¢ exp(lnx)®7® Ba |a| < % Iac

bapobapt oypycm acm» [84, c. 613-618]:

S(a;x,y) = S”:;aye <a (x — %)) + 0(yexp(— In* Inx)).

A3 UH TeopeMau HaTUYyau 3epuH OapMeos/.

5
Hartuyau 1. Burysop x = x,, y = xs exp(Inx)*®” Ba |a| < % oora.

ITac 6apobapuun
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S(a; x,y) = Su:;ay e <a (x - %)) + O(y exp(—In*In x))

JyPYCT acT:

«Teopeman 2. burzop N amgaau 6a TaBpu Ko KajoHU HATYpaid Oyna,

C — aJajJu uiIopairyjaau Faipu 0yTyH 6o maptxou» [84, c. 613-618]

4
c> 3 + L7953, |lc|l = 3¢(2l+t — 1) £~ In £ 6owag.

1
IMac, 6apou H = N'72£2 Gapou I(N, H) — myMopan Xa/uIi MyOAiIaN
N N
p1+p, +[n] =N, |pi —§| <H i=12, |[n"] —§| <H (11)

Iap agagxou collaul Py, P, Ba afajay HATypaauu n, Gopmysiau aCUMIOTOTUKA

18  H? H?
I(NH)=——-——F—+0 —
3cc N1cL2 NlTcL3

A3 WH 40 HaTUYau 3epuH OaApMEOsII.

IyPYCT acT:

Hatuyau 2. YyHuH HecT, KU Xap K agaau Hatypaiud N > N, XxaM4yH
4aMbM Oy aJaJd coJau p;, P, Ba KUCMU OyTYHHU Japayau C ajaly HaTypajluu
n 00 MapTXou

1

N .
|pi—§| <N <L? i=1,2,

N\c¢ 3 1 9(c—1
n—(;) STNZ_CLZ—¥L4+1
3cc 3c2c?

ndoaa Kapaa mapaj, KU Jap OH ¢ — ajaJi UIopalllaBaHIau FaupuOyTyH 00

IAPOUTH

4
¢ >+ L7% |lc]l 3c(2lHt — 1)Lt inL

oorma.
Y. lloxamonosa comu 2010 xopu [130, c. 325-332; 131, c¢. 27-40] oun Oa
0axou cyMMaxou TPUTOHOMETPHH XaTi 00 agaaxou coja TeopeMaH 3€pUHPO

ncOOT Kap:
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1
«Teopeman 1. Buryzop x = x5 > 2, h < x zc exp(—(Inx)%7°), y >

c—1

hx ¢ exp(Inx)®78, 7 > 5, b > (m+ 1)(2B + 8) —amagu MycOaTH UXTUEPI»
[131, c. 27-40],

exp(—In*Inx) arap q < (Inx)?,
(Inx)B+3 arap q < (Inx)P.

F(q, x)={

ITac 6apobapum 3epuH AypyCT acT:

u(q) sinmly y y
S(a;x,y)=¢(q) — e(l(x—5)>+0 EF(q,x) :

K. Tao ucbot Kapia, Ku TaHOCYOu

Z[N (@ T+ H,x) < (g1 (InqT)*]

6apou ¢ <8/3, ©<1/3 Ba B <216 nypycr meboman. bunobGap uH, a3

Teopemau 1.1 xocusTxou 3epuH OAPMEOSI/I;

3
Xocustu 1. Bursop X = xo, h < xi6exp(—(lnx)?7%), y >
5 2
hxsexp(Inx)%7¢, t > Z—h b>(m+1)(B+6)— amagu wmycOaTu HXTHEPH
oomana. OH rox:

n(q) sinmly y y
S(a;x,y)=¢(q) — e(/l(x—z)>+0 ;F(q,x) .

Xynocau 1. Takmunu Hatuyam MyBoduku matematuku yuHit Y. Tao
MeOo1a.

Teopeman 2. «buezop N adadu 6a maspu kogu Karouu Hamypaii bouiao,
I(N,H) adaou 6ouazapoowmu N Xamuyn yamvu 0y aoaou cooau P, P, 6d

Keaopamu aoaou Hamypaiuu m 60 wapmxou

N N
|’Pi—§| <H i=12, m2—§| <H

bowao» [131, c. 27-40].

3
Iac 6apou H > N+L? ¢hopmynau acumnmomukuy 3epur 0ypycm acm:
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GH? H2
I(N,H) = < >

N
7
S =G(N) = U(1 + (%ﬁ)

3.X. PaxmonoB Ba morupau y Y.A. lokamonoBa myomwrtau T.

DcTepMaHpO
P1 + P2 + m2 = N,
00 mapTXou KaThil XaHTOMHU YaMbIllaBaHIax0 Kapub 60 xam 6apobap OymaH

OMYXTaHJ] Ba XAHI'OMHU WYPOIIIABUHU IIAPTXOU

N _ N 3
|pi_§|SH, i=1,2 m2—§|SH, H = N#In*N

dbopmysian aCUMOTOTUKPO 04 TaCT OBApIaaH/I.

Comu 2011 I.M. ®o3unoBa gap kopu [115, c. 715-718] Teopema oun 6a
dbopMmynan acuMnToTé Oapou maigapmaiun Mypakkabu Hoaup 00
yaMblllaBaHAaXoW Kapub 0apobdap, XaHroMme, K1 Jap Myoausian

p, +p, + m? =N,
KBaJpaTu ajJagyd HaTypaluu m O0a KyOMW ajaau coja MBa3 MeliaBaj, UCOOT
Kap/, sTbHE:

«Teopemau 1. buezop N adaodu ba kadpu koght Hamypani bowao, € — adaou

mycbamu uxmuépue 6owao, ku az 107° 3uéo necm, I(N, H) adaou 6onasapoowmu

N 60 yamwvu 0y adadu cooau p,, P, Kyou namypaiuu m 60 wapoum

N _ N
|Pi—§|SH; i=1,2, 3 <H

oowaoy» [115, c. 715-718].

5
p(N,p) — wymopau Xanmw mykouca k3 = N(mod q). Iac 6apou H > Ne*¢

Gopmynau 3epuru acumMnmomuku 0ypycm acm:

2 2
INH) =—+ 0 ——),
(N, H) V3N In2 N <\/Nln3N>

p(N,p)
S = 1_[<1+(p - 1)>
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Xynoca 1. Ny 8yyyo oopao, ku xap sik aoaou Hamypanuu N > Ny XamuyH

yamwu 0y aoaou cooau p,, P, 6a Kyou adaou Hamypaiuu m 60 umapmxou

N

5
|pi—§ < N&*F

re
< N&e™F, i=1,2,

ugooa kapoa wiasad, Ku oap umn Yo € — adaou mycoamu uxmuépi az 1078 3uéo
Hecm.

Comu 2015 A.O. PaxumoB nap xopu [87, ¢. 769-771] TeopeMaxou 3epuHpO
HCOOT HAMY/I;

«Teopemau 1. buezop N adaou 6a maspu Kogu KaroHu namypaiu 6ouao,
I(N,H) adaou 6onazapoowmu N Xamuyn yamvu 0y aoaou cooau P, P, 6d

oapayau Yopymu aoaou Hamypaiuu m 60 wapmxou

N N
|pi—§| <H i=1,2, m4—§| <H

Gowao» [87, c. 769-771].

11 40

p(N,p) — wymopau xarm mykouca x* = N(mod q). Iac 6apou H > N12L3
YYHUH hOpMYAaU ACUMNIMOMUKUT OYPYCI ach.

V3G(N)H? H?

e (vm)

p(N,p)
&= ﬂ(1+p_1)>

Hamuya 1. Ny 6yYyo dopao, ku Xap sik aoaou namypanuu N > Ny XamuyH

I(N,H) =

yamvu 0y aoadu cooau by, P, 64 0apavyau 4yopymu aoaou Hamypamu m 6o

wapmxou

N| 11 a0
| ——|SN12L3, i=1,2

1 40 1 80
+|N| _3NGL3 +27le£3 +189L4°+09
m-— |=| = ’
3 433 3243 1283/3

ughooa kapoa meuiasao.
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Comau 2020 A.A. Cobupos agap xopu [106, c. 405-415] 6apou cymmaxou
KyTOXY TPUTOHOMETPHUHU XaTTh Ba Kyouu ['. Beitnn 60 ananxou cona, spHE 6apou
CyMMau HaMyIu

Sl@xy)= Y A e(an)
X—y<nsx

xanromu k = 1 Ba k = 3 OymaH, ¢opmylad acCUMITOTUPO OO ab30XOU
O0KUMOH1a UICOOT Kap/, aHUKTapalll TeOPEMaXor 3epUHPO UCOOT HAMY/I:

«Teopemau 1. burzop x = x,,ABab — agamu FalipumaHpuu

Kaimmynan uxtuépin, 1 < q < LP,

a
a=a+/1, (a,q) = 1

1,5A+0,25b+18

5
1 Ba y = x8L; dopmyan

oomazn. ITac xanromu |A| < (18mxy?)~

3€pUH YOul Jopal

in A
Si(a; x,y) = ;((Z)) Smﬂ; 24 e (/1 (x — %)) + 0(yL™).

Teopemau 2. Aeap x = xy,ABab — adadxou mycoamu Katiouryoau

uxmuépi, 1 < q < L 6owao, on 20x xameomu uypowasuu wapmxou A <

5
(18mxy?)~1 6a y = xsLIPATO25*I8 gy vyniau acumnmoniu 3epun yoii dopad:

q x
1 an3 . 4
S;(a; x,y) = ——< z e|— je(/lu Ydu + 0(yL™).
(@) & q
x=y
(a.q)=1
Teopemau 3. bBuezop wapmxou x = X ,A, by, b — ounxox adaou mycoamu
Kaiiowyoa, 1 < q < L2, T = ySx~2L;",
24 + 24 +(V3—-1)b,
4/3-3

1
bowao. Iac xan2omu u4powiasu wapmxou'y = x = L32Bald > (18mxy?)~!

— =~ 0.1435935394, , =
RN ’

baxou 3epun
S3(a; x,y) < yL#
oypycm acm» [106, c. 405-415].
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«T. DOcrepman Qopmysiau acUMOTOTUPO OaApPOM MHUKIOPU XaJIXOU

Myoauan TUO(PaHTHH HAMY TN
P +p, +m? =N,

KU J1ap UH 40 P, P, — aJaaXoH coja, m — ajgaJu HaTypaii MeOoIaHg, ucooT
Hamy» [143, c. 501-516].

Hap xopu [83, c. 564-572] un macpanga 00 IIAPTXOU KABUTAp, SBHE
XaHroMe, KM 4YaMmblIaBaHAaxX0 Kapub OapoOapaHa, TaxKWK Tapauaa,

dbopMyanm aCUMITOTH 0apou MUKAOPU XaJIXoH (3) 60 mapTxou

N N 3
pi_§|SH, i=1,2, m2—§|SH. H = NaL3,

XOCHJI Kap/ia 1IyaaacT.
bavsaan map xopu [83] popmynam acuMnToTé Oapou mamaprmainxou
HoaupTap 00 yaMmblllaBaHAAX0U Kapub 6apodap, sbHE XaHTOMM JIap MyOauJIan

p, +p, + m? =N,

KBaJpaTH aJaay HaTypaiun m 6a Kyou oH, xauromu H > N s£10 ypas Kapza
MelaBaj, Xocwil Kapaa mypaact. ap xopu [87, c¢. 769-771] Gapou
nalgapnaiiuxon 603 xaM HoaupTap 00 YambllIaBaHAAXOU Kapubd OapobOap,
STbHE XaHTOMM JIap MYOIUJIaH

pL+pz +m* =N

11 40
KBaJpaTu aJaJu HATypaJIuu m 06a gapayau 4-ymMu oH, XaHroMu H > Ni2L3

OynaH, MBa3 KapJa MemaBaj, popMynan aCUMITOTH TUpUPTa 1IyJAaCT.

27
Tap xopu K. Tao Ba Y. JIro xauromu H > N3z'° 6apou MUKIOPHU XAIXOU

MyOuJIan

2 N . , N
p1 tp2 tpPs =N, |Pi—§|SH, i=1,2, p3—§|<H,

KU Jap UH 40 Py, P, Ba p3; — aJaJX0ou coja MeOomrana, popMynan acCUMITOTH
1cOOT 1Iyaaact.
Comnu 2022 HI.A. XaiipyisioeB pucojaan JOKTOPUM XyApPO OO0 MYIITIOBUPHU

unmi 3.X. PaxmoHoB nap maB3yu «Hynxou xocunaxou hyHKCUsIXon Xapau Ba
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JaBeHnopT-XeWIOpoHH, KU Jap IOpUYaXOoW KYTOXU XaTH POCTU KPUTUKH
Mexo0ana» audo HamymaacT. HI.A. XaiipymioeB aap KOpW AOKTOPHUH XY
Machajaaxou 3epUHPO Jua OapoMaIaacr:

1. macbanman G6axou Oosioun Oy3yprum Japo3uu MOpPYAXOU XaTU POCTU
KPUTHK, KA JJOPOU HYJIU TAPTUOU TOKU XOCHIIAX0H TapTUOM | — FOMH (PYHKCUSIH
Xapau mebomaa, 6a Machallau ONTUMHU3ATCUS 1ap MayMyu Xamau 4yyQhTxou
JKCITOHEHCUAI oBapa mygaact [116, c. 335-348];

2. 6ax0Xou HaBU OOJIOMU Oy3ypruxou Japo3uu MOpUYAXOU XaTU POCTHU
KPUTUKN, KA TOPOU HYJIXON TAPTUOU TOKH XOCUJIAXO0U TapTUOU | — IoMU (hYyHK
cusau Xapau MeOolan, rupudTa 1yaaacr;

3. 6axoXoM HaBM MYHTa3aM a3 pyd HapamMeTpxo Oapou CyMMmaxou
maxcycn  tpuronomerpun Wi(T),j = 0;1;2;3 npap wucrtunoxu 4yprxou
OKCIIOHEHCUAJIA, KU XAHTOMHM TaJKUKU HYJXOU TapTUOU TOKU (PyHKCHUSU
J3BeHnopT-XeWIOpOHH J1ap MOpPYaAXOU KyTOXU XaTH POCTU KPUTUKH X00aHIa
06a MuéH MeostHA, TupudTa mygaact [117, ¢. 271-293];

4. 60 ucrtudonga a3z 0ax0XOoM HABU MYHTa3aM a3 pyu MNapaMeTpXou
CyMMaxXoHW TPUTOHOMETPH, Machallau 0axOAUXUN MUKJIOPH HYJIXOW TapTHOU
Toku (pyHkcusiu J[PBeHNnopT-XehHa0poHH 0a Machajlau 4yCcTy4yyu uyhTXou
9KCIIOHEHCHAJIN OBap/ia 1IyaaacT;

5. HoGapobapuu A.A. Kapatcyba oun 0a MUKIOPU HYJIXO0U (PYHKCUSU
JaBeHnopT-XeOpoHH 1ap MOpYaxor KyTOXU XaTH POCTH KPUTUKH X00aH/a
nyp3yp Kapnaa imryna, 0apou mopyaxou Japo3ualloH KyToxXTap UCOOT Kapja

I1y1aaCT.
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XVYJIOCAU bOBU 111

MycaninaMm acT, KU xap SK JajelM HaB Jap acoCH Ha3apusiyl TIell
MyalsHIIyga TapTuO noma MemaBaid. Jlap Hazapusiu agaaxod coja HH3
OJIMMOHH PYC Ba JaBpau IIypaBh KOUIABY XOCUSITXOU UH aJ1aIX0PO 00 TaxIiIu
KOpXou OYHEANU YYHUH OJIUMOHU Oy3ypru ABpyno, moHanau JI. Diinep, K.O.
l'aycc, A.M. Jlexanap, P. beprpan, K. Agamap Ba aurapoH NEHTHUXO
HaMydaaHI.

Taxkukoru unvuu I1.J1. Yebumes, A.I', [lToctaukos, .M. Bunorpanos,
H.I". Yynakos, H.M. Kopo6os, FO.B. Jlunnuk, A.A. byxmra0b, B.A. I'ony6es,
JI.I'. [ITHnpenman Ba QUTapoOH 1ap Ha3apusau aJaIXou cojla HATUYaxou UIMHUU
OexTapuH Oa IIyMOp MepaBaH[ Ba Xap SKH OHXO Jap CaMTH WIMHHU Xy 00
LHIOTUPJIOHY NalipaBOHAIIIOH MaKTa0W WIMM TAllIKWJI HamynaaHa. Macamas, 6a
akagamuk M.M. Bunorpanos comu 1934 mpobGiemau lN'ongbaxpo 60 €pumu
TeopeMau 3€pUHHM Xy]I XaJl KapJIaH Mysiccap TapIu/.

Teopema. Yynun aoaou doumuu Ny 8yyyo 0opao, Ku Xama adaoxou moku
az Ny Kanoupo xamuyn yamwvu ce adaou cooa ughooa Kapoar MyMKUH acm.

Hap nmaBpam mypaBid ngap TOYUKHUCTOH MIOTUPJIOHU OJIMMOHU PYyC
TaXKMKOTU XyAPO Aap COXaW HazapHsad afgaaxo OF03 HaMyaa, Oa HaTUYaxou
WJIMHUU Ha3appac HOWJI TapAuIaH/I.

Hap 6aitHu uH o1uMoH Kopxou 3.X. PaxMOHOBpO ajoxuaa Kaiia kapaaH
jgo3um act. OmuM gap acocu Taxkukotu M1.M. Bunorpanos, A.A. Kaparcyba
Ba Faiipa, moup 6a Machajgaxou T'YHOTYHHM Ha3apHsd aJagXoH coja aKuaaxou
MyxuM Oa€H Kap/aacT.

Hap wuH 000 Hatuyaxou wuiaMuu axkagemMuk 3.X. PaxmoHOB Ba
morupaona Y. Illokamomosa, JI.M. ®o3unosa, A.O. Paxumos, /1.Y. Xokues,
0.0. Hoszupos, I11.X. Mup3zopaxuMoB Ba Faiipa Oappaci nrygaasi.

XaMuH TaBp, Jap MH 000 TaxKWKOTe MHBUKOC €(pTaaHa, KU Iapxu
MyXTacapu HaTU4YaxXoW OH MeOoIa.

I. lap Tabpuxu Hazapusiu aJaaxou CcOJla acapXou MaTeMaTUKOHU

Mamxypu mypasi, 6a moHanau M.M. Bunorpanos, A.A. Kaparcy6a, A.T.



168
[ToctaukoB, A.Il. FOmkeBuy Ba Falipaxo Jap acoCM MaB3yXOW WJIMHHU OHXO
noup 0a agagxou cojia oBapja Iygaact. JJap oH coxau WJIMHUU MyalssHKYHUU
aJlaIXoM CoJla TaX W IIyJaacT, KU Jap Xap KaJJOMU OHXO TaBCUu(pu MyxTtacapu
MyaMMOXO0€, K1 Jap OH Oappacy Kapja MelliaBajl, oBapjia IyaaacT.

I1. Taxunu uaMuu Tabpuxu HHKUIoGu myammou [N'ongbax-Ditnep Ba a3
YOHMOU OJIMMOHM PyC MYyaisiH KapJlaHU HAKIIM Xap KaJOMHU UH OJIMMOH J1ap
odapuaaHu ycyia ry3apoHu/a mrygaacr.

I11. Kopxou uiaMuu 0JJMMOHU TOYUK Aap COJIXou MICTUKIOIUATH JaBIaTH

Oappaciul rapJu1aacr.
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XYJIOCAU YMYMU
1. Hatuyaxou WiMuu JUCCEPTATCHSA

Conxou oxup 0a WIMXOM JAKUKY PHUE3M, KU Aap PyUIAd TEXHUKA Ba
TEeXHOJIOTUsl, mempad Ty yoMea HAKIIN KATUANA JOPaHI, aXaMHUATH YW1 o4
MelllaBaj Ba ap UH caMT, onj 6a amani Hamyaanu « bapHomau pyman nimMxou
TAaOMATIIMHOCH, pUE3NI0 TexHukin Oapou conxou 2010-2020» (kapopu
Xykymatu Yymxypuu TouukuctoH, a3 14.04.2010, Taxtu pakamu NelO1), nap
¥MH 3amuHa a3 tapadu IlemBou mumnart, [IpesnaeHTn Mamiakat mMyxXrapam
Omomani Paxmon, dapmonu Nel445, a3 31 suBapu comu 2020 map OGopau
«bucoman omy3uin Ba pyuan GpaHxou TaOMATIIMHOCH, TaKUK Ba PUE3N Jap
coxam wuiIMy Maopud» 3IbJIoH HamymaHu coiaxom 2020-2040 6a TacBuO
pacuaaacT, MycougaT MEKyHal.

1. JloHUCTaHU TabPUXU XAP SIK WIM 0apou 1ypycT OMY3HUII Ba TAXKUKOT
OypiaH yuxaTu nempadTu coxa MycougaT MeKyHal. A3 TaXKUKU Macbhajia
MabJIyM Merapjaa, Ku WHCOHUAT Oa OMYy3WIIM Ha3apusd aaagxou coja as
3aMOHXOM KaJIUM MaIlFyJl Iryjaaact. MyrtaaccudoHa, AacTOBaApAXOU 3UEIU
OJIMMOHM KaJIUM ouJ] 06a UH OOBEKTH MAaTEMATUKH TO JIaBpal MO Hapacuaaacrt.
Kopxou Hazappac gap coxau Hazapusiu ajagxou coja, 0a MOHAHAM OCOPH
EBknua, ku 6coxupumn agagxou cogapo UcOOT kKapaaacTt, DpaTtocheH dapou
MYalsIHKYHUM aJaJxod coJa yCyJepo TEIIHUXOJ KapaaacT, KU Jap
MatemaTuka 6a Homu «Fanbepu DpaTochen» Mabiym Oyaa, a3 xama yCyJaxou
OexTapuHU MyalsSIHKYHUH aJaaxou coja 3bTupod rapaumaact [18-M].

2. Hap xopxou oinumoHu (opcy Toyuk Myxamman an-Xopasmi (787-
850), Aoypaiixonn bepynn (973-1050), Ad6yamu nboau Cuno, Cobut nOHH
Kyppa (826 — 901), Maxmyn ubnu an-Bycyai, Mouu Xaiicam (965-1040),
VYmapu Xaiiém (1048-1131), an-Dopucin (1260-1320) Ba gaxxo aurapoH gap
Oopau TakMUIEOUHN Ha3apHUsIM aJaJXoM Cojla CaXMM ap3aHaa ry3omraaHy [9-
M; 11-M; 12-M; 13-M].

bosna kaitn Hamya, ku AGyani O CuHo gap KuToou «JloHHIITHOMa» -1

XyJ MablIyMoT gap Oopau «Fambepum Dpartochen» momaacr, spHe 0a 3a00HU
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TOYUKH «FUPOOII» 3UKP Tap/IU1aacT Ba MH a3 OH IIaxoAaT Meauxam, ku Abyani
nouu Cuno gap 6opau «Fanbepu dpatochen» MabIyMOT JI011ITa, 04 Ha3apUsiu
aJlaJIx01 CoJla JUKKATU MAaXCyC 30XUp HAMyJaacT.

3. TakMwin Hazapusu aaaaxo Jap acpxou MHUEHA aap ABPYIO Py
ébdra, map camMTH Ha3apusIu agaaxou coaa OIUMOHM muHoxTa M. Mepcenn, I1.
®epmMma, JI. Ditnep, X. IN'onaodax, K. JI. Jlarpanxk, 3. Bapunr, I'.®. JleiiOHUTC,
E. JIrok, .I'. Jlemep Ba 1axxo QUrapoH caxMu Xyapo Ty3ourraanj [2-M; 4-M;
5-M].

4. Hap acpxou XVII-XX onmonu pyc Ba mypaBid MoHanau II. C.
ITopeckuit, A. Cnyackuii, B.5I. bBynskoBckuii, A. ITonunusk, I1.JI. YUebuies,
N.M. Bunorpanos, A.A. Kaparcyba, A.I'. [loctaukos, A.Il. FOmkeBuu Ba
Falipaxo Jap pPyUAM Ha3zapusid aaajxod Ccoja JacTOBAPAXOU OJMMOHU
aBpyIopo TaKMWI joaaans [4-M; 5-M].

5. Jlap 3aMOHM MyOoCHp 1aCTOBApJIXOU OJUMOHM PYC Ba LIypaBu ouj Oa
Hazapusd aJagxou CcoAapo IIOTMPAOHAIIOH uAOMa JojaaaHa. ke a3
IIOTUPAOHM OHXO OJIMMM TOYMK akagemuk 3.X. PaxmMoHoB Taxkukotu .M.
Bunorpanos, A.A. Kaparcyba Ba Falipapo ugoma jgojga, 1oup 6a Machajiaxou
TYHOTYHM Hazapusii aJlajixOu coja KOPXOU Hazappac 6a aHYOM pacoOHM]A,
IIOTUPIXOU 3KENe oMo1a HaMmyaaacT. CaMTXO0U TaXKUKOTH UH OJIMMU TOYUKPO
0a Iy KUCM 4yJ10 HaMyJdaH MyMKUH [5-M; 6-M]:

a). Sk moxau Hazapusu agaaxou cojga uH «CymMmanm KUMaTXOW Failpu
acocum xapaktepu Jupuxiie gap maigaprnanxou JarKOHUAAIIYAan agaaxoun
COoJla» HOMUJIA IIyAa, Jap UH caMmT akajaemuk 3.X. PaxMOHOB Ba morupaoHai
Jlap 3aMOHM UCTUKJIOIUAT KOPXOU 3epUHPO 0a aHYOM paCOHIAaH/;

Comnu 1994-ym 3.X. PaxmonoB 6axou .M. BuHorpagoBpo aHuKTapari

Oaxou

1 1
1T, ()| < x17¢ 5+%+x 6 —po,
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XaHTOMU MOIYJIU XapakTepu Hupuxiie agaau TapkuOu OynaH, yMyMmu
rapJoHuIa, TeOpeMau 3epUHPO NCOOT HAMY/1aacT, KU OH YyHUH acCT:
burzop D —aganu HaTypuanuu kudos KaJloH, Y —XapaKTepu Faiipuacocu
a3 pyu Moayinu D,xq — xapakTepu NPUMUTHUBUU TaBIUIIIYAAUd XapaKTepH
X, Q1 — XOCWiIu 3apbu anaaxou cojaae, ku D —po TakcuMm kappa, Bajie ajgaau

q —pO TaKCUM HaMeKyHal, Oomaj, oH rox, ¢opMmyJsiau 3epuH AypPycCT acT:

T.00) <% In°x ( A4 Le2(g) + x‘%r(qa) ()

Comu 2013 3.X. PaxMOoHOB Teopemau 3epuHpO ouj O6a Oaxou cymmau
T; ( )(q) MCOOT HAMY/I: arap q — aJlaii HaTypaauu KOst KaJoH, Xq— XapaKTepu

NpuMUTHUBH a3 pyu Mmoayiu q, (1,q) = 1, € — noumuu kudos Xypau mycoat Ba

5
X > s ¢ GolIa, OH rox 6aXxou 3epuH AypycT acT [6-M]:
Ti(xq) K x exp(—,/ln q).
Conxon MuHOab/1a MH OJIMM 0O MIOTUPIOHU XY 04 TaCTOBAPAXOHU 3UEIE
HOWJI TalllTaaH1, KM OHXO 0a TaBpH 3aiJI Jap TeopeMaxo HHBUKOC &hTaaHI:
1) Arap q—apanu HaTypaauu Kugos KaJloHH a3 Ky0 03071, Xq— XapakTepu

NpUMUTHUBH a3 pyu moayiu q,(1,q) = 1, € — noumun kudos Xypau

1
MychaT Ba X > gz ° GOIIaJ, OH rOX, 0aX0H 3epPUH IYPYCT acT
T1(xq) < x exp(—/In q).
2). burzop D—aganu HaTypaiuu Kudos KajloH, X-XapakTepH Falpracoci
a3 pyu Mmoaysu D, x, — XapaKTepu IPUMUTUBH a3 PyU MOAYJIU g TABIUAIIY AN

XapakTepu ), q — agaau a3 kyo ozon, (I,D) = 1,& — noumuu xkudos Xypau

5
MychaT, OH TOX, XaHTOMH X > Ds "¢ 6ynan, GopMynau 3epus aypycT act [6-M]
T.(x) K x exp(—0,6\/ In D).
06). Illoxam jgurapum Hazapusiu aaaaxou cojga wuH «CyMmaxou

TPUTOHOMETpH OO0 agaaxoW coJa Ba TAaTOMKHM OHXO Jap Machallaxou

aJUIMTUBUM  allafX0 coja» Mebolragq Ba oua Oa 0axou CcymMMaxou
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TPUTOHOMETPHUU XaTTH 00 aIaAXOU COJla TEOpPEMau 3epuH UCOOT IIyaact [6-

M]:

1
Teopema. burysop X = Xo > 2, h <x 2cexp(—(Inx)%7¢), y >
c—1 2
hx ¢ exp(Inx)®76, T > Z—h, b > (m + 1)(2B + 8) —agaau mycOaTu UXTUEPH,
exp(—In*Inx) arap q < (Inx)®,
(Inx)B*3 arap q < (Inx)®

F(g, x) = {

oomraz. ITac 6apobGapuu 3epuH TypycCT acT:

u(q) sinmdy y y
S(a;x,y)=¢(q) — e(l(x—§)>+0 ;F(q,x) :

Teopema. burzop N amaau 6a TaBpu Kod¥W KajgoHMU HaTypaand Oolias,
I(N,H) agagu GonazapaomTu N XaMuyH yaMbd 1y ajaau cojau p;, P, Ba

Japayau 4OpyMH aJiafid HaTypajuy m 00 MapTXou

N | , N

oyna, p(N, p) —mymopau xaum mykouca x* = N(mod q) 6owmaz, nac 6apou

11 40

H > Niz2L3 ¢dopmynan aCUMITOTUKI AYPYCT acT [5-M; 6-M]:
V3&(N)H? H? N,
I(N,H)=\/_6( ) +o< ) S = <1+p(—p)2>.
p

43/N3 L2 VN33

HMuryna mMuconxopo 3u€n oBapaaH MYMKHH, KM OHXO Jap MayalJlaxou

uwiMun OoHydy3 Halp rapawaa, WIMU TOYUKpo Oa apcan OGalHaIMUIIAINA
Mebapaopas.

XaMUH TaBp, HA3apUsIU aJIaX0HU COJIa TABPUXU MYXUM JIOIITA, OJTUMOHU
3uéae map JaBpXoW MyxTaiaud, a3 4yymia OJMMOHH TOYMK Jap COJIXOHU
HMCTUKJIOMAT Jap PYILIAN UH COXa caxMU 00Cca30 ry30IITaaHI.

2. TaBcusixo ona 6a uctudoaan aMajaun HATHYAXOM TAXKHUKOT
Jlap acocu HaTUYaXOU TAXKUKOTH Ma3Kyp UYHHH TaBCUSAXOPO MELUTHUXO0/T

Kap/1aH MyMKUH acT:
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. Hap xypcu «Anredpa Ba Hazapusu agaaxo»-u MTOK ucrtudoaa a3z
MaBbJIYMOTH JIap pUCOJIa oBapaallyaa a3 MaH(UaT XOJIi HeCT.

. Hap uxtucocxou «Matematuka»-u MTOK 6a mnoHUIITYyEH ceMrUHApU
Maxcyc oujg 0a OMY3UIIM TabpUX Ba 3UHAXOW PYILIM Ha3apUIH
aJlaJXou cojJla TAIIKWI KapAaaH 6a MakcaJ MyBo(HK acT.

. MyxXakKuKOHHM coxa ouj 0a caxMu JOHMUIIIMAHAOHU aCpPUMHEHATHH
dbopcy TOYMK Ba OJMMOHM MyocHp Oa Hazapusu agagXxou coja
pucoiaxon oMMmadaxM Taxus HAMOSH]I, KU O0a Jowpan Bacew yomea
Jactpac Ba paxmMo Oorma.

. Xy0 Memrya, arap oua 0a TabpUXH Ha3apusiad aaaaxod coja Ba
TaXKUKOTU MyOCHPHU MH CaMT KOH(PEPEHCUIXON MIIMI TAIIKWI Kapaa

HIiaBaHI.
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