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PE®EPAT

Jumnomuas pabota coaepxut 34 c., 13 puc., 6 HCTOYHHUKOB.

KiroueBble ci0Ba:  nepsoobpasHvie KOPHU, an20pumm  HAXOHCOEHUs
nepeoobpasHo20 KOPHA, UHOEKC YUCIA, Al2OPUMM HAXOHCOeHUs UHOEeKca Yucid,
NPUNOJHCEHUSL NEPBOOOPAZHBIX KOPHEII.

Leab paOoThl 3aKII0YAETCSA B U3YUSHUH CBOMCTB MEPBOOOPA3HBIX KOPHEH, HX
NPWIOKEHUN, a TaKkKe MPOrPaMMHOM pealu3aluyd ajJrOpuTMOB  IIOMCKA
epPBOOOPA3HBIX KOPHEH U MHACKCOB.

[lepBas rinaBa NOCBsIIEHA TEOPETUKO-UYHUCIOBBIM OCHOBAM.

B mnepBom maparpade paccMaTpuBalOTCS OCHOBHBIE TIOHATHSA TEOPUU
CPaBHEHUM.

Bo BropoMm maparpade paccmaTpuBaioTca OOIIME TEOpPEMbl TEOpUU
CpPaBHEHHU.

B tpetbeMm maparpade uzyuarorcs nepBooOpa3Hble KOPHU MO0 MOAYISIM P& U
2p°«.

B uyerBeprom maparpade paccMaTpUBAIOTCS METOABl  HAXOXKICHUS
NepBOOOPa3HBIX KOpHEH 1Mo MoayisiM p* u 2p<.

Bropas rmaBa moOCBAlIEHAa NPOTPAaMMHON pealv3alvy  HAXOXKIACHUS
epBOOOPA3HBIX KOPHEH.

B mepBom mnaparpade paccMaTpUBArOTCSI BCIOMOTAaTEIbHBIE AITOPUTMBI,
HEOOXOMMbIE JJIs PELICHUSI OCHOBHOM 3a/1a4H.

Bo BTOpoMm maparpade npuBOAUTCS aNrOPUTM HAXOXKACHUS IEPBOOOPA3HOTO
KOPHS.

Tpetbst rmaBa mocBsAIIEHA TPUIOKEHUSM TIEPBOOOPA3HBIX KOPHEH.

B nepBoM maparpade paccmMaTpuBarOTCs HHAECKCHI U IBYWICHHbIE CPABHEHHUS.

Bo BTOpoM maparpade mpuUBOIUTCS aJrOPUTM MOMCKA HHJIEKCAa YUCIa IO
HEKOTOPOMY MOJYJIIO.



PODEPAT

JpiioMHBI ipaekT 3msmmaae 34 ¢., 13 main., 6 KpbIHiIlL.

KirouaBbist  CIIOBBL:  nepuiaicHvlsl  KaApaui, —aneapolmm — 3HAXOOHNCAHHSA
nepwiaicHaza Kopams, IHOIKC KOMbKACYI, aneapblmMM 3HAXOOMCAHHS IHOIKCA
KOIbKACYL, NPLIKIAOAHHS NEPULAICHHBIX KAPAHE) .

MbdTa paboTel 3akioyaeliia Y BBIBYUSHHI VIIacliBaclsy IepIaiCHBIX
KapaH€y, 1X NpbIKIaJaHHAY, a Takcama MparpaMHail poaajizalbli anrapbITMay
MOIIYKY MEpIIaiCHBIX KapaHEy 1 1HAKCaY.

[lepias rnaBa nmpbIicBeqYaHa TIAPITHIKA-T140ABBIM ACHOBAM.

Y mepmeiM  maparpade pasrismaroIiia  aCHOYHBIS —TAHSAIIL  TIOPHI
IapayHaHHAY.

Y nmpyrim maparpade pasrisparoiiia  aryjiabHBISI  TIAPAMBI  TIOPHII
IapayHaHHY.

VY TpauiM maparpade BhIBydYarollla MepIIaicHbIA KapaHi ma Momyimsx p% i
2p“.

VY vansépThIM naparpade pasriasgaronia MeTaabl 3HaX0KaHHs MePIIaiCHBIX
Kapanéy ma moayisix p* i 2p“.

Jlpyras dacTka mpbIcBelYaHa mparpaMHaid plami3albll  3HaXOKaHHS
MEPINAiCHBIX KapaHEy.

Y  mepmwsiM  maparpade  pasrisgaroniia  JIanaMOXKHBIS  alrapbITMBL,
HEa0XOHBIS ISl BBIPALLISHHS aCHOYHAM 3a1a4bl.

VY npyrim maparpade mphIBOI3INIA aNrapbiTM 3HAXOJDKAHHS TepliaicHara
KOpaH1.

Tpausis yacTka npeicBeI4aHa MPBIKJIATAHHIM MEPIIAiCHBIX KapaHEy.

VY nepmbiv naparpade pasrisiIaoIia iHAIKCH 1 IBYWICHHBIS MMapayHaHHS.

VY apyrim naparpade npsIBO3IIIA ATAPBITM MONIYKY 1HIPKCA KOJIBKACIII Ma
HEKaTOPbIM MOYJIIO.



ABSTRACT

The thesis contains 34 p., Figures 13, 6 sources.

Key words: primitive roots, an algorithm for finding an primitive root, index
of a number, an algorithm for finding an index of a number, application of
primitive roots.

The purpose of the work is to study the properties of primitive roots, their
applications, as well as the software implementation of algorithms for finding
primitive roots and indices.

The first chapter is devoted to number theory foundations.

The first section discusses the basic concepts of the theory of comparisons.

In the second section, general theorems of the theory of comparisons are
considered.

In the third section, we study the antiderivative roots modulo p* and 2p¢.

In the fourth section, we consider methods for finding primitive roots
modulo p% and 2p“.

The second chapter is devoted to the software implementation of finding
primitive roots.

In the first section, we consider auxiliary algorithms needed to solve the
main problem.

In the second section, an algorithm for finding the primitive root is given.

The third chapter is devoted to applications of primitive roots.

The first section deals with indices and binomial comparisons.

In the second section, an algorithm for finding the index of a number by
some modulus is given.



