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JIno¢gaHTOBBI ypaBHEHHUs KaK CpeacTBO (GopMHUPOBAHHSA
NMPAKTHKO-OPHEHTHPOBAHHOMH NeATETbHOCTH OyAyLIero y4uTessi MaTeMaTHKH

B crarbe paccmaTpuBaroTCsi ComEpIKATENbHBIC ACMEKThl MAaTEMaTHYEeCKOH MOIrOTOBKH CTYACHTOB II€IAarOrMYecKUX BY30B,
HampaBJICHHOH Ha QopMupoBanne 0a30BBIX 00pa3OBaTENBHBIX M INPOQeCcCHOHANBHBIX IeHHOCTeH. IIpoGrema ocBemaercs
MIPUMEHHUTENIbHO K JUCLUIUINHE «AnreOpa M TEOpHs YHCeI), OCHOBHBIMH IEISIMH H3YYEHHS KOTOPOW SIBJISIOTCS OCBOCHHE
COOTBETCTBYIOIIMX TEOPETHYECKHX pa3/eioB M HNPUKIAJHBIX METOJOB. YUHUTHIBAs aKTyaJbHOCTh B COBPEMEHHBIX YCIOBHSX
00y4eHHs1 BOIPOCOB (POPMHUPOBAHMS YHHBEPCAIbHBIX yYeOHBIX ACHCTBHI, pa3BUTUS [O3HABATEIbHOW MOTHBALMM CTYICHTOB, B
paboTe mpeIaraloTCes 3a1aHus O COCTABJICHHUIO U PEIICHUIO ANO(AHTOBBIX YpaBHEHHH (aareOpanyeckux ypaBHEHHMIH, COIepKalnxX
Oosiee OHOM TNEPEeMEHHOW M pELIaeMbIX B ILEJBIX HJIM HATYypaIbHBIX YHMCIAX) C MCIIOIB30BAHMEM OIHOIO H3 CIOCOOOB HX
HCCIICIOBAaHNS — METO/IA JICICHUsI ¢ OcTaTKoM. Tem Oosee, 94TO yMEHHE pEIIaTh TaKue 3aJa4dd OydeT BOCTpeOOBaHO B Oymymiei
npodeccoHaTbHON AesATEeNbHOCTH 00y4yaeMbIX. [IpuBeneHHBIE TpHMepsl 3aJaHMil TOKA3BIBAIOT, KAK Ha IpHUMEpe H3YYCHUS
TEOPETUKO-YHCIIOBOTO MaTepHaja MOXKHO BOBJIEUb CTY/IICHTOB B CAMOCTOSITEJIFHYIO JICSITEIIbHOCTD, HAIPABICHHYIO Ha IPHOOpETECHNE
HOBBIX 3HAHHMI, yMEHUIl M UX LeJIeHanpaBlieHHoe TpuMeHeHne. [1o1poOHO onMcaHbl ATANbl COCTABICHUS TUO(DAHTOBBIX YPaBHEHHH,
YAOBJIETBOPSIIOIINX 3aJaHHBIM HAaYaJbHBIM YCJIOBHSM; NPOAHAIM3UPOBAHbI ITYyTH MOJTYUYCHUS] YPAaBHEHHH, HEpa3pelIMMbIX B IEJIbIX
YUCIAaX M MMEIOLIMX PEIICHHs Ha 3aJaHHOM MHOXECTBE LEJbIX WIM HATypaJbHBIX YHCEN, IOKA3aHO IMPHMEHEHHE Pa3JIMYHBIX
TEOPETHYECKUX TOJIOKEHUH, MCIONB3YEeMbIX JUIi WX pelleHHs. HaronHeHue 3aHATUH TakMMM 33/laHUSIMHM, HECOMHEHHO,
CII0COOCTBYET MOBBIIICHUIO 3HAYMMOCTH MOJIy4aeMbIX Ha 3aHATHAX 3HAHMII Yyepe3 UX NPHMEHEHHE Ha MPAKTHKE MIPU PEIICHUH 3aa4
TBOPYECKOro Xapakrepa. IIpe/cTaBIeHHbIH B cTaTbe 0TOOP HEOOXOIMMOr0 COJACPIKAHUS, TIO3BOJISAIONICIO BBINOJIHUTD ITH YCIOBHS,
JIaeT BO3MOXKHOCTH ISl aKTHBHOM CaMOCTOSITENBHOM MCCIIEIOBATENILCKON NESITEIBHOCTH B PaMKaX KOHKPETHON MaTeMaTHYecKOi
mpoOJeMBl, aHajdW3a IIOAYYEHHBIX (JaKTOB ¥ HPOTHO3UPOBAHMS PE3YJIBTATOB CBOUX JCHCTBHH, pealM3yeT BO3MOXHOCTH
MIPAKTUYECKOTO MPUMEHEHHs TEOPETHUESCKUX 3HAHUH.

KiroueBbie ciioBa: 0a30Bbie 00pa30BaTeiIbHBIC I[ICHHOCTH, HCCIICIOBATEIbCKAS JCATCIBHOCT, TBOPUECKAsl JICATCIBLHOCTH,
M03HaBaTEIbHAsl MOTUBALIUS, CAMOOOPA30BaHHE, TEOPHSI YHUCEL.

G. G. Khamov, L. N. Timofeeva

The Diophantine Equations as a Means of Forming
the Future Mathematics Teacher’s Practice-Focused Activity

In the article are considered informative aspects of the mathematical training of pedagogical University students directed to form
basic educational and professional values. This problem is covered in relation to the discipline «Algebra and the Number Theory»,
which main objectives of study are mastering of appropriate theoretical sections and applied methods. Considering relevance in the
modern conditions to train the question of formation of the universal educational actions, development of students’ cognitive
motivation, in the work here are offered tasks on compilation and solution of the Diophantine equations (the algebraic equations
containing more than one variable and which are solved in the integral or natural numbers) with the use of one of methods of their
research — a method of division with remainder. Especially this ability to solve these problems will be necessary in students’ future
professional activity. The given examples of problems show how on the example of the study of number-theoretic material it is
possible to involve students into the independent activities directed to get new knowledge, abilities and their purposeful use. The
stages of compilation of the Diophantine equations meeting the given initial conditions are described in detail, ways of receiving the
equations insoluble in integral numbers and the integral or natural numbers having solutions on the given set are analyzed, use of
different theoretical provisions used for their solution is presented. Filling lessons with such tasks, undoubtedly, promotes the
increase in significance of knowledge gained at lessons through their practical use in case of solving tasks of creative character. The
selection of the necessary contents allowing to satisfy these conditions provided in the article gives the chance for the vigorous
independent research activity within a specific mathematical problem, the analysis of the received facts and prediction of results of
the actions, realizes a possibility of practical use of theoretical knowledge.

Keywords: basic educational values; research activity; creative activity; cognitive motivation; self-education; number theory.
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[IpodeccuonanpHas MOAroTOBKa OyAyIIero Ie-
Jlarora COJEPKHUT B ce0e MHOXKECTBO ACIHEKTOB, Ka-
CAIOIUXCSl TOW WM MHOW CTOPOHBI €r0 IpPEeJCTOs-
meit nestenbHoCTH [6, ¢. 137]. BoiOupas cdepy 00-
pa3oBaHUs Kak 00JacTh CBOCH AaibHEHIIed peanu-
3alUM, MOJIOZOH CIEHUAIUCT J0JKEH OBITh TOTOB K
€e COBPEMEHHBIM, JOCTaTOYHO >KECTKUM, TpeOoBa-
HUSIM, KOTOpbIE HE OrPaHMYMBAIOTCSI TOJBKO OIIbI-
TOM JIEATEIbHOCTH, YMCHUSAMH U 3HAHUSAMH, IPUOO-
PETEHHBIMH B BY3€, TO €CTh YPOBHEM OOYyUEHHOCTH.
C camoro Hayasna padOThl HEOOXOJMMO BKJIIOUCHHE
B aKTUBHYIO TBOPUYECKYIO JCATEIBHOCTh M B HEIpe-
PBIBHBIN TIpoliecc camooOpazoBanusi [3, c. 39, 4,
c. 13,11, ¢c. 89, 16, c. 137].

B nmanHBIX ycioBHAX MpodeccHoHabHAsT TOTOB-
HOCTh CIIELMAJIUCTA CBSA3aHA C OCBOCHHEM KJIIOYe-
BBIX U TpodeccHoHANBHBIX KoMmmeTeHImi. Cpean
0a30BBIX 00pPa30BATENbHBIX LEHHOCTEH BBIACISIOT-
Csl, B YaCTHOCTH, IIPUOPUTET PA3BUTHUS U CAMOPa3BU-
TUSI JIMYHOCTH, (POPMHUPOBAHUSI YHUBEPCATBLHBIX
y4eOHBIX JCHCTBUH, pa3BUTHE MO3HABATEIHLHOH MO-
tuBaruu [7, c. 379-380]. OOyuvaromuecs: JOJKHBI
BUAETh NPOOIEMHYIO CUTYalMIO, YMETh aKTyallu3u-
poBaTh HEOOXOANMBIC 3HAHUS M YMEHHUS AJIS ee pe-
LICHUS] U OPUMEHATh uX. I BOCHHUTaHUS TakuX
Ka4yecTB 0053aTeJIbHBIM YCIIOBHUEM SIBJISIETCSI BOBIIE-
YeHHE B JOCTATOYHO PETYJSPHYIO JESTeIHbHOCTh IO
MpUOOPETEHNIO 3HAHUM, YMEHUH M WX IIeJeHarpaB-
JeHHoMy mpuMenenuio [1, ¢. 82, 5, c. 62]. B Takoii
CUTYyaIlUU MPaKTHYECKHUE 3aHSATHS U UX OpTaHU3aIns
nproOpeTaroT 0coOYI0 3HAYMMOCTbD, MOCKOJIBKY MO-
XKeT OBITh peann3oBaHa HCCIEAOBATEIbCKas Jesi-
TEJILHOCTb — OJHA M3 KIIOUYEBBIX Il OyAyIero re-
narora [2, c. 150, 8 ¢. 164]. Co3znanue ycnoBuii st
3TOr0 BKJIIOYAET COOTBETCTBYIOIIMM OTOOp conep-
XKaHus U HOpM IESATETbHOCTU Ha 3aHATUSX 10 pas-
JUYHBIM  JTUCHUIUTAHAM, OCOOCHHO MaTeMaTuye-
CKHUM, YeMy CIIOCOOCTBYIOT U 3aJaHus apudmeTnye-
CKOTO COJIEp’)KaHUsl Ha PELIEHHE U MOCTPOEHUE He-
ompesieNieHHbIX  (Ino(aHToBRIX) ypaBHeHUi [10,
c. 36, 12, c. 84, 13, c. 185, 14, c. 280, 15, c. 48, 17,
c. 57,18, c. 108-112, 19, c. 91-94].

Jliist BBINIOJTHEHUSI TaKOro BUJA 3aJaHUI MOXKET
MPUMEHSTBCS METOJI HCCIEJ0BAaHHUS BO3MOXKHBIX
OCTaTKOB OT JICJICHUsI aIreOpandecKoro BhIPaKEHHS,
COJIEpIKAILIEro OJHY MM 0ojiee NepeMEHHBIX Ha Ka-
Koe-11u00 1enoe yucio [9, c. 152, 20, c. 3-5].

Tak, HampuMep, Ky6 Henoro 4ucia X° MpH je-
JICHUHM Ha 4JHciao 9 MoxkeT maBath octatku 0; 1; 8.
DTO 0OCTOATENBCTBO WCIIOIB3YEM IS PEUICHUS U
COCTABJICHUS YPABHEHUI BUAA

ax’ —by" =c (1)

a, b,C — uensle yucia, b gemures Ha 9, N —

HAaTypaJIbHOC YUCJIO.
Ecu npu I000M [EJIOYUCIIEHHOM 3HaueHuu X

3
yucino axX® u uyucio C mpwH JeeHuH Ha 9 maroT pas-

HBIE OCTATKH, TO €CTh ax’ #¢ (mod 9), TO ypaBHe-

Hue (1) B IenbIX 4mciIax Hepa3penmMo, HallpuMep:
a=5, b=63, ¢c=2018, n - moboe HaTypasb-
HOE YHCIIO.

Jis mocTpoeHusT pa3perMoro ypaBHeHHS BHIIA
(1), pemiennst KOTOPOro MOryT OBITH HaWICHBI JJaH-
HBIM METOJIOM, 4rciia d U C BRIOMpAIOTCS TaK, 4TO-

3
OBI unciio ax IpH JCICHUU Ha 9 misg HEKOTOPBIX
3HaYeHHH X JaBajio TOT K€ OCTATOK, YTO M YHCJIO
C; b=9; n=1. Hanpumep, ypaBHeHue

2x* -9y = 2018 )
1MeeT OECKOHEUYHOE MHOKECTBO PELIEHHH, TaK Kak
npu X=9t+19t+4;9t+7, rue 1 — moboe nenoe

ancro, uncao 2X° mpH eTeHHH Ha 9 1aeT 0CTaTOK
2, xax u uuciio 2018. IToxacrasias HalieHHbIE 3HA-
YeHUs U TIEepeMEeHHOH X B ypaBHEHHE (2), MOTY-
YUM COOTBETCTBYIOIIUE (DOPMYJIbI JIJISI TICPEMEHHON
y.

[Monaraem, B ¢opmyne (1) uncio b — mpocroe
HeueTHoe. Torna TONy4YeHHOE YPaBHEHHUE MOXKHO
WCCIIEJIOBATh C ITOMOIIBIO0 TEOPUH TIEPBOOOPAZHBIX
KOPHEW M MHJICKCOB, UCIOJIb3Ys TaOJHUIbI HHICKCOB
Y aHTUWHJICKCOB,

Hampumep, mnpu a=1, b=23, n=1,
¢ = 2018 nonyvaem ypaBHeHHE
x® — 23y = 2018 (3)

[Tepeiinem K cpaBHEHHUIO MO MOAYJIO 23, €ro uH-
JEKCUpyeM M TIociie MpeoOpa3oBaHUi IMoydaeM

cpaBuenne INdx=17 (mod 22), U3  KOTOPOTO

Haxomum X =15 (mod 23), To ecth X =23t +15,
t — moGoe menoe uncno. IloxcTaBuB MOMyUCHHYTO
dopmyny s mepemeHHOH X B ypaBHeHue (3),
HalileM COOTBETCTBYIOIIYIO (GOpMYJTy [UIsl Tiepe-
MEHHOH Y .

Ecmu B dopmyne (1) Beibepem a =13, b =37,
¢ = 2018, To nony4um ypaBHEeHHE

13x* —37y" = 2018,
KOTOpOE B IIEJBIX YHCIAaX HEpaspeuimmo, Tak Kak,
nepeiisi OT Hero K CpaBHEHHIO MO MOy 37 u
MPOMH/ICKCHPOBAB TO CPaBHEHHE, MOIYYHM Hepas-
pemumoe cpasuenne 3ind X =14 (mod 36).

Hccnenyem ypaBHEHHE BUIA

ax® =byhc 4)

Juoganmoswl ypasuenus kax cpedcmeso hopmuposanusi npakmuKko-0puenmuposaniol 0esmeibHOCmu 95
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X, Y, &, b, C — marypanbubie uncrna.

Tak xak umcno Y! mpu Yy >6 nenurcs mHa 9,
ypaBHeHUe (4) TIPH YCIOBUH, YTO JJIS JTIOOOTO YHCiia
X ax’#c¢ (mod 9), penrenuii He umeeT. IlosToMy
ypaBHeHHE (4) MOKET MMETh PEIICHUS UMb IPH
1<y<5. Omummem mporecc momdopa YHCENT
a, b, ¢ B ypaBnenuu (4), npu kotopeix oHO GymeT
uMmets peurenns. Hanpumep, uncno 5X° npu aerne-
HUM Ha 9 MokeT maBathb octatku 0; 4; 5, a uucio

2018 — ocraTok 2, MO3TOMY TIPU 3TUX YUCIIAX ypaB-
Henue (4) MoxkeT uMeTh perenus, ecam 1<y <5,
Bribupaem 3HaueHue i MepeMeHHo Y, Hampu-
mep, Y =3, roraa

5x° =6b+2018. (5)

B pasenctBe (5) mogOupaem 3Ha4YeHUE AJIsl Tie-
pEMEHHON X : HauMEHbIIee BO3MOXKHOE 3HAaUYCHUE
X =10, rorma us (5) b =497 .

[Tonmyyaem ypaBHeHHE

5x° = 497y14+2018,
Kotopoe umeer oxHo peurenne X =10, y=3, B

4yeM yOexaeMcsl TI0Cie TPOBEPKH BCEX BO3MOXKHBIX
3HAYEHUH ISl IEpeMEHHON Y .

IIpoBeneHHOE Hccae0BaHNE TOKA3BIBAET TAKKE,
YTO ypPABHEHUE

x® +3ax’ +3a’x =byl4c <
(x+a) =bylc+a’
c+a’#£0:18 (mod 9) MOJKET

MMETh PELICHUs B HATYpalIbHBIX YuclIax X, Y, eciu

pU  YCJIOBHH

1<y <5. Hampumep, ypaBHeHHE
x® +3x% +3x =178y+2018
uMeeT oHO pemrenne: X =12,y =1,

AnreOpandeckoe BBIPaKCHHE X + y3 npu ze-

JIeHnH Ha 9 MoxkeT maBaThk octatku 0; 1; 2; 7; 8. Ilo-
ATOMY ypaBHECHHS BHAA

x* +y® =bzlc (6)
npu C= 3; 4; 5; 6 (mod 9) MOTYT UMETH PEIICHUs B
HATYypaJbHBIX yucaax X, Y, Z mumb npu 1<z <5,

Jl1g KOHCTPYMPOBaHUS Pa3pelInMOro YpaBHEHUS
(6) BeIOMpaem unciio C, HanpuMep, C =5, U 3HaYe-
HUE IS IEpeMEHHON Z .

IMonaras Z =2, nomyyaem

x*+y*=2b+5 7)
Ianee mombupaeM 3HAYEHHS IS TEPEMEHHBIX
X, Y, yuuThIBasi MpHU 3TOM, YTO TpaBas 4acThb pa-

BeHCTBa (7)— 4YHMCIO HEYETHOE, IOITOMY 4YHCIa
XY - pasinyHOU YETHOCTH, HaIpumMmep,

X=5,y=6. U3 paBencrsa (7) HAXOAUM COOTBET-

CTByIOLIlEC 3HAYCHHWE I 4ucia D u momydaem
ypaBHEHUE

x* +y® =168z145,
KOTOpOE UMEET JiBa pemienns: X =5,Y=6,2=2 u
X=6,y=512=2.

Paccmotpum Gosee obliee ypaBHEHHE:

ax® +by® =czl+d, (8)

a,b,c,d, X, Yy, Z - marypansusle uncna.

Ecmu umcna @, b, d TakoBel, 4To s JHOOBIX
X, Y BBIIIOJIHAETCSA yCIOBUE

ax® +by® £d (mod9), ©)
TO ypaBHeHue (8) mpu Z > 6 pelieHuii UMETh HE
oyner. Hanuuue pemennii npu 1<z <5 nposeps-
€TCS HEMOCPEICTBEHHO.

[Toctpoenue ypaBHeHus Buaa (8), HMEIOIIETO
XOTsI OBl OJIHO PELIEHHE, HAYMHAEM C TT0A00pa YKCE
a,b,d rtak, uroOel BeIMOAHMIOCH ycaoBue (9).

Hanpumep, anre6pandeckoe Boipaxenue 2X° +5y°
MpHU JIeIeHud Ha 9 He JaeT ocTaTkoB l; 8, a yucio
d =37 maer ocrarok 1. [TosTomMy ypaBHeHHE

2x° +5y° =cz1+37
HE UMeEeT peIIeHuit mpu Z > 6.

Jlanee BbIOMpAaeM 3HAYEHUsS IJIs TEPEMEHHBIX
X, Y, Z, wanpumep, X=4, y=3, z=1, nox-
CTaBisgeM O3TH 4Yucia B paseHcTBo (10), Haxommm
C=226 u cocraBisieMOe ypaBHCHHE MPUHHMACT
BHJL

2x° +5y° =22671437, kotopoe HMeeT OIHO

pemenue: X=4, y=3, z=1

(10)

3 3,3
AnreOpandeckoe BblpakeHne X + Y~ +Z° npu
JOOBIX LENBIX YHchIax X, Y,Z HEe MOXEeT JaBaTh

octatku 4; 5 mpu penenuu Ha yucio 9. [loatomy
ypaBHCHUE

x*+yi+2° =athb, (11)
ecm b=4;5 (mod 9) (12)
He uMeeT peuieHuit mpu {>6. Omminem mporecc

MOCTPOEHHUS Pa3peiMOro B HATYPaIbHBIX YHCIIaxX
X, Y, 2z,t ypaBuenus (11) mpu 1<t <5. Brauane
BeIOMpaeM unciao D, ymomierBopsitoriee cpasHe-
auio (12): b=4. Jlanee nogOupaeM TPOMKy ymcen
X, Y, Z. Onun u3 BapuantoB X=7, y=2, z=1.
[Mocrasisiem B ypauenue (11): at4b =352 <

96
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at'=348. Orciona mMeeM BO3MOXKHBIC BapUAHThHI
ans uncna :12;3. Tlomaras t =3, momyuaem
a=>58 u
x* +y* +2° =58t44 umeer pewenus:
L27:3)%723)(2157:3)(27,13)
(7.1, 2;3).(7; 2,1, 3)}.

Hcnonb30BaHue 3a1aHuil TPHBEICHHOTO COIEP-
JKaHMs TIPU U3yueHnH « Teopuu Yncen» crnocoOCTBy-
€T pealu3alMid KOMIETEHTHOCTHOIO M IPAaKTHKO-
OPHUEHTHPOBAHHOTO TOAXOIO0B, Pa3BUTHIO Hpodec-
CHOHAJILHOI MOTHUBALMHU, NO3HABATEIbHOM CAMOCTO-
ATENBLHOCTH 00YYaeMOro, M Kak CJIEICTBHE, NPHOO-

PETEHUIO OIbITa MPAKTUYECKOIO UCIOIb30BaHUs
3HAHUU B paMKax JaHHOM JUCIUIIIIUHBIL.
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