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CaH — mMaTeMaTuKajarsl HETH3TH TYIIYHYKTOPAYH OHpH, all OOBEKTWIEPAH Ke alapIblH OOTYKTOpYH
HYMEPALHSIIOOI0, CANBIITHIPYY/la KaHa CaHIbIK MYHO3/160/16 KOJAOHYyJIaT. MaTeMaTuKaHbl CaHIapChl3
anecteryyre 0o0nooiiT. OIWOHAYKTaH CaHIap TEOPHUSACH Kypcy MaTeMaTHKTEpAH, WH(POPMATUKTEPAH,
IIPOrpaMMHUCTEPAH, ©3roU6 MaTeMaTHKa JKaHa HH(bopMaTHKa MyTaJIUMIECPUH OasApA00J0 YOH MAaHUTE d3.
CaHpap TEOpHSCHI XKe JKOTOPKY apumeTnka — OYTYHKY KYHII® OTUCKPETTHK MaTeMaTHKAHBIH YOH jKaHa
KBI3BIKTYY 0eayry. ByryHKY KyHae >kaHbl MHPOPMAIMUIIBIK TEXHOJOTHSIIAPABI JKaHAa MaTeMaTHKAaHBI
KOJIIOHYIT ajaM OaJachlHBIH HIIMEPAYYJIYKTOPYHYH OapIblk uYelpellepyH aBTOMATTAITHIPYY, 3H
aKTyalnayy MacenenepauH Oupu Oomyn kemyyae. JKaHbl HHGDOPMAaUMSIIBIK TEXHOIOTHSIIAP MEHEH
OMprenuKkTe OKyTYYHYH JKaHBI TEXHOJOTHAJIAPHIIA KOTOPKY BUIAAMIIBIK MEHEH OHYTYI KelyyAe. ATamn
aliTcak OKyTyJyydy NMPEIMETTHH Ma3MyHYH, JEKIMsUIapAblH TOOYH, TammislpMaiapibl, KOpcoTMe Iu-
JAKTHUKAJIBIK MaTepUaJIIapAbIH JJIEKTPOHAYK BapHaHTAPLIH KapMaraH OKyTyyd4y IporpaMmaiap >aHa
MAaTCMATHUKAJIBIK TAKCTTEP (CI/ICTeMaJ'Iap).

Herusru cesznep: Maple nakeru, caHnap TeopusChl, caH, apu@MeTHKa, TUCKPETTHK MaTeMaTHKa, caHaap
TEOPHSACHI MTAKeTH, numtheory makeTH, restart, aBTOMaTTaIITBIPYY, CAHAPHUIITEIITUPYY.

Yucno — OAHO M3 OCHOBHBIX MTOHATHH B MAaT€MAaTHUKE, OHO UCIHOJB3YCTCA IMPU HyMEpallu, CpaBHCHUU U
YHUCJIOBOM OINKMCAaHUU OOBEKTOB WJIM MX YacTeil. MareMaTHKy HEBO3MOXKHO MPEICTaBUTh 0€3 YHCElL.
[TosToMy Kypc TEOpHHM YHCET UMEET OOJIbIIOEC 3HAYCHHE B IOJATOTOBKE MAaTEMAaTHKOB, HH(POPMATHKOB,
nporpaMMHucCTOB, 0COOEHHO y‘lHTeJ‘Ieﬁ MAaTC€MAaTUKHU H I/IH(l)OpMaTI/IKI/I. TGOPI/ISI YUCCJI HJIM BbICHIAA
apudMeTrKa CeroIHs NPeACTaBIAET cO00 OONBIIYIO M MHTEPECHYIO YacTh IUCKPETHON MaTeMaTHKH. AB-
ToOMaTu3alusa BCEX C(bep YeJI0BEUYECKOMN JACATCIIBHOCTU C HCIIOJIB30BAHUEM HOBBIX I/IH(i)OpMaHI/IOHHBIX
TEXHOJIOTHH M MAaTEeMaTHKH CTaHOBUTCH CCroaHsa O,I[HOf/i n3 HaubOosee AKTyaJIbHBIX HpOGJ’IGM. B
COTPYAHUYCCTBE C HOBBIMHA I/IH(l)OpMaLII/IOHHBIMI/I TEXHOJIOTUAMHU BBICOKUMHA TEMITAMU PA3BUBAKOTCA HOBBIC
TEXHOJIOI'nu 06yquI/151. B YaCTHOCTH, 06pa30BaTeJ'II)HBIe nmporpaMmbl M MaTEMAaTUYCCKUC I1aKCThI
(cucTembl), coepiKalue CcoAepKaHHEe IMPENOoJaBaeMOro IpeaMeTa, TPYIIIbl JIEKIUWA, 3adaHui,
3JICKTPOHHBIC BEPCUU y‘le6H0-,Z[I/I,Z[aKTI/I‘leCKI/IX MaTepuajioB.

KiroueBrple ciioBa: makeTr Maple, TCOpHUd 4YuCeLsl, YUCJO, apI/I(bMeTI/IKa, JAUCKPCTHAsd MaTCMaTHKa, MNaKeT
TEOPHUH YHKCell, TaKeT numtheory, aBTomMaTH3alus, IUPPOBU3AIIKS.

Number is one of the basic concepts in mathematics; it is used in numbering, comparison and numerical
description of objects or their parts. Mathematics cannot be imagined without numbers. Therefore, the
course in number theory is of great importance in the training of mathematicians, computer scientists,
programmers, especially teachers of mathematics and computer science. Number theory or higher
arithmetic today represents a large and interesting part of discrete mathematics. Automation of all spheres
of human activity using new information technologies and mathematics is becoming one of the most
pressing problems today. In collaboration with new information technologies, new learning technologies
are developing at a rapid pace. In particular, educational programs and mathematical packages (systems)
containing the content of the taught subject, groups of lectures, assignments, electronic versions of
educational and didactic materials.
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Kupnmyy. Can — MateMaTWkagarsl HETM3TH TYIIYHYKTOPIYH OHpH, al OOBEKTHIEPAU XKe ajapblH
0eIYKTOpPYH HyMepalHsIoo 0, CATBIIITHIPYY/ 1A )KaHa CaHbIK MYHO3/166/16 KOJIAOHYIaT. MaTeMaTHKaHbI
CaHAApCHI3 JJecTeTyyre 0omOoiT. OIMOHAYKTaH CaHgap TEOPHSCH Kypcy MaTeMaTUKTEpHH,
MH()OPMATUKTEPH, MPOrPAMMHUCTEPAN, ©3rede MaTeMaTHKa >jkaHa WH(pOpMAaTHKa MYTraauMAECpUH
JasipAooJ0 YoH MaaHure 33. CaHAap TEOPHSCHI K€ KOTOPKY apu(MeTHKa — OYTYHKY KYH/I© JUCKPETTHK
MaTeMaTHKaHbIH YOH aHa KbI3BIKTYY O0eyry [1]. ByryHKy KyHIIe MaanbIMaTTBIK TEXHOJIOTHSIIAP KOTOPKY
BUITAMTBIK MEHEH OHYTYN KeJle JKaTelaT. MaTeMaTHK-TIpOrpaMMUCTTEp Jarbkl dYeTTe TypOai
MaTeMaTHKaJIbIK MOJENICPHUH KOMITBIOTEPAUK MOJENIACPUH TY3YY YUYH ap KaHgall MaTeMaTHKAJIbIK
MakeTTepa UIITeN Yblrblnyyaa. Mucansl, Maple, Matlab, MathCad, Mathematica, x.0.

byn makerrepauH wumHeH OM3 KeHupH TapairaH Maple maketnHe TOKTONO00Y3. 1984-)buTEI Waterloo
Maple Inc xommanumsicel TapabpiHan Maple maketn cyHymTanrad. Maple makeTWHHH KapAaMbIHIA
($U3NKaHBIH, MaTeMAaTHKaHBIH, CTATUCTUKAHBIH [P3PJIMK OapAbIK TapMaKTapbIHBIH MacelleIepUHUH
AHATMTUKAJIBIK, CAHJIBIK YKaHa rpa)MKaJIbIK YbIrapbUTBIIITAPEIH TYPry3yyra 6010T. MaTepHeTTe Maple aun
O3YHYH caiiTel Oap https://www.maple.com/ yiys skepeH MakeT >KOHYHIO KEHUPU MaajbIMaT ajyyra
6ost0T. MbIHa yuryn Maple nakeTHH/IEe caHaap TCOPHUSICHIHBIH MaceleeprH YblrapyyHy kapaiiosis [1]-[8].
Maple ueiipecyHne caHmap TEOPHUSCHIHBIH (QyHKIMsIapsl (omepaTopiiopy) numtheory makeTuHe
JKalraIikad, OyJ1 MaKeTTH KOJIJIOHYY YU9YH TOMOHKY Komana oepuier [1]-[8]:

>with(numtheory):

Orepae numtheory makeTHHIErn omepaTtopAyH (GYHKUIMSUIApABIH) TU3MECHH 4YbIrapyy Kepek 0olco,
TOMOHKY KOMaH/a OepHIIeT:

_ with( numtheory);

[ Glged, bigomega, cfirac, cfracpol, cyclotomic, divisors, factorEQ,
factorset, fermat, imagunit, index, integral basis, invcfrac, invphi,
iscyclotomic, issqrfree, ithrational, jacobi, kronecker, A, legendre,
mcombine, mersenne, migcdex, minkowski, mipolys, mlog, mobius,
mroot, msqrt, nearestp, nthconver, nthdenom, nthnumer, nthpow,
order, pdexpand, ¢, T, pprimroot, primroot, quadres, rootsunity,

safeprime, G, sq2factor, sum2sqr, T, thue]

Orepe kaiicbut oup (pyHKIUs O0r0OHYa MaallbIMaT Kepek 00JICo, TOMOHKY KOMaH/1a OepuieT
> 7 pyHIMAHBIH aThl (ENter 6ackuiar)
Mucaist, Glged dyHkIusicbl 60r0HYa MaanbIMaT Kepek 60J1co
> ? Glgcd (enter 6acwutaT, 3KpaHra TOMOHKY MaaJlbIMaT YbIrarT)
with(numtheory) komana 6epuiresH e KOMIBIOTEPIMH OTIEPATUBINK 3CHHE KOPCOTYITOH 49 omepaTopayH
Oaapsl )KyKToNeT. KOMIBIOTEpIMH ONIEpaTHBANK 3CHH YHOM 100 (SKOHOMI00) YUYH KOMITBIOTEP/IHH SCHHE
KEPEKTYY OIepaTopIiopy TaHa )KYKTece OOJIOT.
Mpmucansl,
>with(numtheory, divisors, tau, sigma):
MbIHIa 6u3 divisors, tau, sigma ornepaTopiiopyH raHa KOMITBIOTEPIMH ONIEPaTUBANK CHHE KYKTOIYK.
Orepae NUMtheory makeTTHH HYMHIETH OTIepaTop OUp )OIy TaHa UINTETHIICE, aH/Ia TOMOHKY KOMaH/IaHbI
OepreH MakcaTka bITAMBIKTYY
> restart: numtheory[divisors](n);
MbIHIa OM3 restart KoMaH aChIHbIH JKapAaMbIH/1a KOMITBIOTEPIMH ONIEPATUBANK 3CHH Ta3auan aiblK. AHaH
numtheory mnakeruneH diviSOrs (yHKIMACHIH TaHa KOMIBIOTEIHH 3CHHE XKYKTonyk (N caubl divisors
(YHKIMSACHIHBIH apTyMEHTH)
numtheory makeTHHE KHPreH ONepaTopiIOpIyH aipbIMAapbl MEHEH TaaHBIIIBII YbITa0bI3
1) divisors (n) onepaTopyHyH kapaambiHIa N OYTYH CAHBIHBIH OH 0OJYYUY/IOpYHYH KONTYTY aHbIKTAJIAT.
Mucasl,
> with(numtheory): divisors(10);

{1,2,5,10}
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2) tau(n) omepaTopyHyH KapAaMbIHIa N OYTYH CaHBIHBIH OH O0OIYY4YYJIOPYHYH CaHbI aHBIKTAJIAT.
Mucaisr,
> with(numtheory): tau (10);

4
3) sigma(n) omepatopyHyH *apaaMbIHIa N OYTYH CaHBIHBIH OH 0OJYYYIyIOpPYHYH CYMMAcChl aHBIKTaJIAT.
Mucansl
> with(numtheory): sigma(10);

18
4) sigma[k](n) omepaTopyHyH xapaambiHIa N OYTYH CaHBIHBIH OH 06IYY4YY/IOpYHYH K- mapaskanapbIHbIH
CYMMAachl aHBIKTAJIaT.
Mucansl
> with(numtheory): sigma[0](10);

4
5) pi(n) GpyHKUMACHI N CaHBIHAH AllTIaraH )KOHOKOH CaHAap/IbIH CAHbIH aHBIKTAMT.
Mucainsi,
> with(numtheory):pi(10);

4
6) phi(n) dyakuwmsce! (Ditnepan GyHKIHACH, apupMETHKAIBIK (QyHKIUSIIAp MyHKTYH Kaparbuia) N
CaHbIHAaH KUYHMHE KaHa N MCHEH 03-apa )KOHOKO! OOJITOH CaHap/IbIH CAaHbIH aHBIKTAMT.
Mucansl,
> with(numtheory):phi(11);

10
7) a caHbIH b caHbIHA OOTOHIOTY THHUHANHUH OYTYH Oesyry iquo(a,b) GyHKIHMACHIHBIH KapIaMbIH/Ia
AHBIKTANIAT.
Mucaisi,
> iquo(20,6)

3
8) a canbiH b canbiHa OeJreHmery Kauablk irem(a,b) ¢pyHKIMACHIHBIH jKapAaMbIH/Ia aHBIKTAJIAT.
Mucansl,
> irem(20,6)

2
9) al, a2,..., an caHaapbIHbIH 9H YOH *ajrbl 6enyyuycy igcd(al, a2,..., an) GyHKIHMACHIHBIH
Kap/aMbIH/Ia aHBIKTANIAT.
Mucansl,
> igcd(30,40,50,60);

10
10) al, a2,..., an caHgapbIHBIH 2H KHYHMHE Kbl OenyHyydycy (acenyycy) ilem(al, a2,..., an)
(YHKIMSACHIHBIH JKapAaMbIH/Ia aHBIKTAJIAT.
Mucansl,
> ilem(30,40,55,60,100,105,125,505,805,905);

97126953000

11) TnodauTTein ax+by=d TeHmeMecHH qarsl OHOM Ybrapyyra 60y0t, MerHaa d cadsr a sxana b
CaHJapbIHBIH 3H YOH XaJIbl Oenyyudycy. An yuyH igcdex(a,b,'x','y") dyHKIMsACHH KOITOHOOYS3.
Mucassi
> igcdex(5,9,%,'y";

1
>X3Y,

2

-1
MbIHAA | caHbl 5 jkaHa 9 caHIapBIHBIH 3H YOH XaJIbl 0enyydycy, SX+9y=1 TeHIeMeCHHUH TaMBIPbI X=2
xaHa y=1.
Texmepun kepcek 60JIOT:
>5*2+9*(-1);

1
Hemek x=2 xaHa y=1 caugapsl SX+9y=1 TeHIeMEeHHH TaMbIpJiapbl 00J0T. Byl araukel TaMbIpJIapbIH
Taar ajraHaH COH, TaMBIPJIapAbIH KOITYTYH OHOM dite jKa3yyra 6omot: x=2+9k, y=—1-5k, ke Z.

5
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12) InodanTThiH Oy TeHAEMECHH iSOIVe (QyHKIMACHIHBIH )KapJaMbIH/Ia JIarbl YbIrapyyra 0oJoT.
Mucansl
>isolve(5*x+9*y=1);
{x=-7-9_71,y=4+5 71}
MbiHna Zle”Z.
13) isprime(n) QyHKIMSACHIH N CAHBIH )KOHOKOH caH 00100y HKOKITY aHBIKTANT. Drep/ie N caHbl )KOHOKOU
caH 0oJico true (4siH) JereH )KOOMTy anadbl3, a arep/e )eHokel can 6060co false (skanran) x000yH
ana0sI3.
Mucasl,
>isprime(10);
false
>isprime(11);
true
14) ifactor(n) GyHKIMSACH N CAHBIHBIH KAHOHUKAJIBIK aXKbIPAIMAChIH MOHUTOPI'O YbIrapar.
Mucaisbl,
> ifactor(100);
(2)%(5)?
15) ifactors(n) pyHKIHACH N CAHBIHBIH KAHOHUKAJIBIK aKBIPAIMAChIHAATH CAaHAAP/IBIH KON TYTYH
MOHHUTOPTO YbIrapar.
Mucaisrl,
> ifactors(1000);
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