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PE3IOME. LleAb - Ha oCHOBE METOAOAOTMUYECKMX MPUHLIMNOB KOMMAEKCHOrO 0byyeHUsa MateMaTuke pas-
paboTtaTb 3GPEKTUBHDBIA METOANMUYECKWUIA MHCTPYMEHTAPUIN BbISBAEHWS KaTeropuManbHbIX NPU3HAKOB BO B3au-
MOAEMNCTBUAX METOAMUECKUX OOBEKTOB HEMPEPBLIBHOM WU AUCKPETHON MaTEMATUKU AASI CO3AAHUST U UCMOAB30-
BaHMA COOTBETCTBYHOLLMX MOHATUI B 0OyYEHUM MaTeEMATUKE Ha YPOBHE NPOPUABHOM LLIKOAbI. MeToAbl. AHaAK3
B3aUMOAENCTBUSI METOAMUECKUX 0OLEKTOB HEMPEPLIBHOM Y AUCKPETHON MaTeMaTUKKU, aHaAOTUSi MPOABAEHUS
WX KaTeropuanbHbIX NMPU3HAKOB U CUHTE3 Pa3AMUYHbIX MOAXOAOB B KOHTEKCTE MEXAMCLMMAMHAPHOW MHTErpa-
uMn B cdepe obpasoBaHuA. Pesyabtatbl. MetoaMuecku 060CHOBAHO OHTOAOIMUYECKOE E€AMHCTBO MOHATUM
NPOU3BOAHON HEMPEPBLIBHON GYHKUMM U KOHEUYHOM Pa3HOCTU AMCKPETHON GYHKUMKU. OBHApPYXEHHbIE aHaAo-
MW CBOWCTB onepaunin auddepeHUMpoBaHUs HENPepPbIBHOW GYHKUMM U KOHEYHOM Pas3HOCTU AMCKPETHOM
OYHKUMKU MO3BOAUAM 0006WUTL HOpMYAy HbloTOHa - AeibHMUa AN HEKOTOPOro KAacca OyHKUMIA U npume-
HUTb €€ AASl UCCAEAOBAHUA PEKYPPEHTHbLIX GOPMYA U BbIYMCAEHWUA CYMM UYAEHOB HEKOTOPbLIX PaLMOHAAbHbIX
NOCAEAOBATEABHOCTEN 3aAaHHOM cTeneHW. BbiBopbl. KOMOBUHMPOBaHWE MAEW M METOAOB HEMPEPbLIBHOW W
AUCKPETHOM MaTeMaTUKU CrocobCTByEeT LEAOCTHOMY BOCMPUATUIO METOAUUYECKUX 0OBEKTOB, GOPMUPYA COOT-
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BETCTBYIOLLIME KOMMETEHLMUUN Y CTYAEHTOB, U 0006LLEHUIO 6A30BbIX MATEMATUUYECKMUX MOHATUN Ha Pa3AUUHBIX
ypoBHSIX 0bpa3oBaHuA, obecneunBan TeM CaMblM HEMNPEPbLIBHOCTb M NMPEEMCTBEHHOCTb MaTtemMaTU4yeCcKoro
06pa3oBaHuUA B LIEAOM.

KAloueBble CAOBa: AMCKPETHas U HemnpepbiBHAsi MatemMaTlka, NPOM3BOAHAS, KOHEYHas PasHOCTb, apud-
MeThyeckaa n reoMmeTpmnuyeckaa nporpeccuun, paunMoHanbHaa NOCAEAOBATEAbHOCTb
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ABSTRACT. The aim is on the basis of the methodological principles of integrated teaching in mathemat-
ics, develop an effective methodological toolkit for identifying categorical features in the interactions of
methodological objects of continuous and discrete mathematics in order to create and implement appro-
priate technologies for teaching mathematics at various levels of education. Methods. Analysis of the inter-
action of methodological objects of continuous and discrete mathematics, the analogy of the manifestation
of their categorical features and the synthesis of various approaches in the context of interdisciplinary inte-
gration in the field of education. Results. The ontological unity of the concepts of the derivative of a contin-
uous function and the finite difference of a discrete function has been methodically substantiated. The dis-
covered analogies of the properties of the operations of differentiation of a continuous function and the
finite difference of a discrete function made it possible to generalize the Newton - Leibniz formula for a cer-
tain class of functions and apply it to study recurrent formulas and calculate the sums of terms of some
rational sequences of a given degree. Conclusions. The combination of ideas and methods of continuous
and discrete mathematics contributes to the holistic perception of methodological objects, forming the cor-
responding competencies in students, and the generalization of basic mathematical concepts at different
levels of education, thereby ensuring the continuity and continuity of mathematical education as a whole.

Keywords: discrete and continuous mathematics, derivative, finite difference, arithmetic and geometric
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BBenenne IUX KOMIETEHINHN. AKTyaaus3amuss KOM-

Hayxka u o611ecTBO Ha COBpeMEHHOM 3Ta-
e pasBUTHs INPEeNbSBISIOT K MaTeMaTHde-
CKOMYy OOpa30BaHUIO Ha BCEX €r0 ypPOBHSX
TpeOGOBaHMSI KaTerOpUaIbHOTO (yHHBEPCAIb-
HOTO) Xapakrepa. OHM OTpa)keHbI B rOCyAap-
CTBEHHBIX O00pa3oBaTENbHBIX CTAHIAPTAX,
KOTOpBbIE IIPeyCMaTPUBAIOT OHOBPEMEH-
HYI0 peaM3alHi0 MPUHIUIIOB JUIHOCTHO-
OPUEHTHPOBAHHOTO u IPAKTHKO-
OPUEHTHPOBAHHOIO OOpa30BaHMsS, HAIPAB-
JIEHHOTO Ha (POPMHUPOBAHUE COOTBETCTBYIO-

IIJIEKCHOTO TTOAX0Ja K 0Oy4YeHUI0 MaTeMaTH-
Ke B crucTeMe HpOdIIBHOTO OOY4IeHUs CBsI-
3aHa, MPeXJie BCEero, C BO3PACTAIOICH POJIBIO
MaTeMaTUKH B MCCIENOBaHUSIX eCTeCTBEeH-
HBIX, TEeXHWYECKHX, T'yMaHUTApPHBIX HAyK H
dopmupoBaHueM y ydYaIuxcsi MaTeMaTHde-
ckux KoMmmereHIU#. OCHOBHBIE METOHOJIO-
rMYecKre MPUHIIUIBI KOMIUIEKCHOTO 00yde-
HUSI MaTeMaTHKe Ha BCeX YPOBHSX 0Opa3oBa-
HUsl (MPUHIMITBL €IUHCTBA TPOTUBOIIOIOK-
HOCTeH, COOTBETCTBUS M OIpeleIeHHOCTH,
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aHaJOIuy, CUMMETPUH, OBOMCTBEHHOCTH,
MHBAPUAaHTHOCTA M MAaTEMaTUYECKOTO MOjie-
JIUPOBaHUS) CIIOCOOCTBYIOT (POPMHUPOBAHUIO
MMEHHO OTUX KOMIIETEHIIMI M YHUBEPCab-
HBIX Y4eOHBIX JIEVICTBHII, a TaKKe Pa3BUTHUIO
KOMIUIEKCHOTO MbIIIUIeHud [3; 4; 5; 6].

Ilesb cTaThl — HA OCHOBE METONOJIOTHYE-
CKUX IPUHIIUIIOB KOMIUIEKCHOTO OOydYeHUs
MaTeMaTHkKe pa3paboraTh 3IPQPEKTHBHBIN
METOONYECKUI MHCTPYMEHTAPUIA BBISBIICHUS
KaTeropuajabHBIX IIPU3HAKOB BO B3aUMOIEN-
CTBUSIX METOINYECKUX OOBEKTOB HEIpephIB-
HOM U OUCKPETHOM MAaTeMaTUKH O COo3fda-
HUA U MCIOJb30BAHUSA COOTBETCTBYIOIINAX
MIOHATUY B OOYYeHUH MaTeMaTHKe Ha YPOBHE
pOoUIBHO IIKOJIBL.

B maremarndyeckoM 0Opa3oBaHMU Ha BCEX
YPOBHSIX OOydYeHHsS IPEeBAIUPYIOT METOIBI
HENpepbIBHON MaTeMaTUKU. Mexay TeM B
HOCTUH/IyCTPUJIBHOM O0O0IIlecTBe, TIJe WH-
(popmManIOHHBIE TEXHOJOTMHM HUTPAIOT KO-
4eBYIO POJb, IOMUHUPOBAHUE METOHOB IUC-
KPeTHOU MaTeMaTHUKH CTAaHOBHTCSI Bce Ooee
O4YEeBUIHBIM. B Tako#ll cHTyanum ompenens-
101UM (HaKTOPOM pa3BUTHsI HOBBIX 00pa3o-
BaTEJIbHBIX TEXHOJIOTUM CTAHOBUTCA BBIAB-
JIEHAE CHUCTEMHBIX CBOYICTB MEXIIPEIMETHOM
MHTErpalliyl B MaTeMaTHYeCKOM o0OpasoBa-
HUM Ha OCHOBE YKa3aHHBIX BBIIIIE METOIOJIO-
TMYeCKUX IPHUHIUIIOB, IJIaBHBIM 00pasom
NPUHIAIIOB aHAJOIUU, €JUHCTBA IIPOTUBO-
IIOJIO’KHOCTEI W OIpefesieHHOCTH. Takas
cTpaterusi oOydeHUs MaTeMaTuKe TpeOyeT
aKTUBUA3ALMY METONOB UHTEIPalluy IMOHATUN
U METOJUYECKUX OOBEKTOB IO OIIpefesieH-
HOM cXeMe UX KOMOMHUPOBAHUSI.

PesynbTaThl H 06CyKIeHIE

[Tox MaTeMaTU4ecKuM 0Opa3OBaHUEM MBI
O6yzneM MOHMMATh «y4eOHO-BOCIIMTATEIbHBIN
IIPOIIECC, OCYIIECTBIAEMBIN B XOM€ U3YIEHUS
MaTeMaTUKU Ha BCeX CTYIIEHAX HelPePhIBHO-
ro o6pa3oBaHusl, IPU KOTOPOM IIPOUCXOJUT
He TOJBKO YCBOEHHE OIIpENEIEHHON COBO-
KYIHOCTH MaTeMaTUIe€CKUX 3HAHUN, YMEHUN
Y HAaBBIKOB, HO ¥ Pa3BHUTHeE MBIIILICHUS 00Y-
JaeMbIX, (POPMHUPOBAHNE UX HPABCTBEHHOU U
JIyXOBHOM KyJIBTYpPBI» [2, C. 5]. B Takom KOH-
TeKcTe oOydeHne MaTeMaTHKe BOCIIPUHUMA-
€TCAd KaK €JWHCTBO HENPEPBLIBHOM W JUC-
KPETHOW MaTeMaTUKH, Ie IIepexol] OT OFHON
MOJIeJIH TP CTABICHHS] METOUIECKOTO 00B-
€KTa WM TOHATUA K IPYTO¥ MOMEIu OCy-
LIECTBJIAETCA 10 OIIpefeeHHOM JTOrMYeCKOi
cxeMe, B KOTOPOM aHAJIOTUeH JEeMCTBUM BbI-
HEeISIOTCST KaTeropuaJibHbIe CBOMCTBA METO-
OAYeCKAX OOBEKTOB.

Kax usBecTHO, OMHUM U3 (PyHIAMEHTAIb-
HBIX IIOHATUM HENPEPHIBHOM MaTeMaTUKUA
SIBJISICTCSL TIOHSTHE IIPOM3BONHOM (DYHKIHMM
win ee puddepennnana. EcrecTBeHHBIM
aHAJIOTOM 3TOTO IIOHSTHUS B JUCKPETHON Ma-
TeMaTHUKe SIBJISETCSI IIOHITHE KOHEYHOH pa3-
HOCTH. VX IPOTHBOIIOIOXHOCTh Ha OHTOJIO-
TUYeCKOM YPOBHE BIIOJIHE OYeBHIHA: IIPOU3-
BOJHAsI (DYHKIIUU OIIpefessieTcsl KaK Ipefies
YHCIOBOM IIOCIENOBATEJIbHOCT IIPU  He-
OTPAaHMYEHHOM  YMEHBIIICHUN  3HAYCHUS
IpUpAIIeHNs] apTyMeHTa, KOIJa KaK KOHed-
Hasl pasHOCTb IIPUHUMAeT BIIOJIHE OIIpefe-
JICHHOe KOHe4YHOe (M OrpaHMYeHHOe) 3Hade-
Hue. opmannsyeM BbIIIECKa3aHHOE.

[ycts v = f(x) — nn(i)(l)epeHunpyeMaﬂ
¢dynxus. Torna, kak usBectHo, f'(x) =
are) _ lim [t 4x)- f(x)

nJIn MMeeM HpI/I‘
dx Ax—0 Ax >

Fx+ Ax) - f(x)
Ax )
B nuddepennmanax oHO 3alHIIETCS B BUIE

df= f(x + 4x) — f(x). (1)

Ecmm dysknms y = f(x) sBiasercs muc-
KkperHoit u Ax = h-mocrosinnas dukcupo-
BaHHasI BeJIMYMHA IPUpPAIIEHHs] apryMeHTa,
TO BbIpaKeHwue (1) mpuHUMaeT BU

6amKeHHOe paBeHCTBO f'(X)~

Ay = Af(x) = f(x + Ax) — f(x) (2)
A Ha3bIBaeTcsl KOHEYHOM Pa3HOCTBHIO
dbyukuunm f(x).

[Tono6HO TOMY Kak OIpenensercsi BTOpas
IIPOM3BOJHASI OT HelpepbIBHO nuddepennn-
pyeMort PyHKIIMH, OIIPENesIeTCsl 1 KOHedHast
PasHOCTH BTOPOTO MOPSIZIKA, & UMEHHO

A%y = A(Af(x)) = f(x + 2Ax) — 2f(x + Ax)
+ f(x). (3)

AHalOrMYHBIM 006pa3soM  OIpesesIsIeTCs
KOHEYHasl PasHOCTh JIIOOOrO MOPSIIKA N, T. €.
uMeeM CJIefyIoliee paBeHCTBO

Ay = A™M(x) = A4 (x)). (4)

Cremyer OTMETHUTD, YTO KOHEYHBIE Pa3HO-
cté QYHKIIUU TOTYIAIOTCS Yepe3 MOCIeoBa-
TeJIbHbIe 3HAYEHUsI CaMON (PYHKIIUH U KO-
apdunmentsr 6uHoma Hprorona. [Ipyrumu
cioBamu, K09bUIKeHTH B 9TUX hopmyax
MOIMHEHBl TOMY JKe 3aKOHY, KOTOPBII
HaOmronaeTcst y creneHert 6muoma [1]. Tak
6uHoM HpIOTOHA CTaHOBUTCS CBSI3YIOLIUM
3BEHOM MEXIY IIKOJIbHOM MAaTeMAaTUKOH, C
OJTHO¥ CTOPOHBI, M TAKUMU pasfieslaMy MaTe-
MaTHUKH, KaK KOMOWHATOPUKA, TEOPHS BepO-
SITHOCTEN, MaTeMaTUIeCKul aHanus, nudde-
PeHIMaIbHbIe YPaBHEHUsI — C JIPYroii, obec-
MeqrBast IPUHITUATI HEIIPEPHIBHOCTH U IIPEeM-
CTBEHHOCTH OOydYeHMsI Ha BCEX YPOBHSX Ma-
TEeMaTU4eCKOT0 00pa3oBaHMUsI.
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OTMeTUM aHAJIOTUU CBOWCTB OIlepaIuu
muddepennupoBanuss d  HempepbIBHOI
(yHKUIMM U Olepauu KOHEYHO pasHOCTH A
1L COOTBETCTBYIOIIEH IUCKPETHON (PYyHK-
nuu. Hampumep, aTH omeparuu sBISIFOTCS
JIMHEMHbBIMU W TPUMeHEHHe WX K OJIeMEeH-
TapHBIM (QYHKIUSAM TPUBOAUT K COBEPIIIEH-
HO OJUHAKOBBIM pe3yJIbTaTaM C TOYHOCTHIO
no (opmel uxX mpencraBiaeHus. PaccMoTpum
WX aHAJOTWH PUMEHUTETHHO K HEKOTOPHIM
anemeHntapHbIM GyHKIuAM. [lycth QyHKIINN
y=ax+b,y=a%a>0,a¥ 1, y=sinx,y =
Inx sBASIOTCS AUCKpETHBIMU (PYHKIHUSIMI.
Torma o popmyie (2) umeem
Ay = A(ax + b) = aAx,

Ay = A(a*) = a*(a?* - 1),
Ay = A(Inx) = In(x + Ax) — Inx = In(1 + %),

. . . Y
Ay = Asinx = sin(x + Ax) — sinx = 231n7

cos(x + %x),

Y OHHU TAaKOKe SIBJISIIOTCS QYHKIMSIMU OT X.

Ecnm B 9THX paBeHCTBaX COOTBETCTBYIO-
mue (YHKIUU  SIBISIIOTCS  HEIPepbIBHO
nuddepeHInpPyeMBIMH, TO, IIepexo/s B 00e-
UX KX 4YacTsAX K mnpepeny npu Ax—O0, momy-
YUM UX COOTBETCTBYIOIIYE aHAJIOTH ISl He-
IIpepbIBHBIX (PYHKIMA. DTO O3HAYaeT, 4TO
PasHOCTHBIN omepaTop A o6iamaer psmom
CBOWICTB, CXOJHBIX C omepaTopoMm nudde-
peniupoBanus d, a UMeHHO:

1) AC=0,VvCER;

2) A(f(x) £ g(x)) = Af(x) £Ag(x);

3) A(f(x).g(x)) = f(x + Ax).Ag(x) +
g(x).Af (x);

4) A(Cf(x)) = C.Af(x);

5) A™(AMy) =A™y, m,n €N.

Hanee Oynmem paccmarpuBaTh (QYHKIHUH
Buna y = f(n), n€ N, urparoiire B JUCKpeT-
HOP MaTeMaTHKe M B IIKOJIBHOM Kypce Ma-
TeMaTHKU BaKHYIO poJyib. B aTOM ciyuae,
OYeBUMIHO, X = N, Ax = 1, u paBeHcTBO (2)
IIpUMeT BU

Af(n)=f(n+1)—f(n). (5)

OnHMM M3 OCHOBHBIX MOMEHTOB METO-
OIUYEeCKOM JIWHUU, Pa3sBUBAaeMOM B HACTOA-
el CTathbe, SBJsETCsE 06061IeHne Ghopmy-
nel Hprorona — JleitOHuna st pyHKIIHI
Buja f(n), npuMeHeHue ee B LEJISIX UCCIIEO-
BaHUsI PEeKYPPEHTHBIX (GOPMYJI U BBIIHCIIE-
HUSI CYMM WIEHOB HEKOTOPBIX IIOCIIENOBA-
TEeJIbHOCTEMN.

Jlnst 9TOrO MOCTyHaeM cienyomum obpa-
3oMm. [locenoBaTenbHO pUAaBasi apryMeHTy

n B paBeHCTBe (6) 3HadeHUs 1, 2, ... mOy-
YUM:
Af(1) = £(2) — £(1),
Af(2) = £(3) - £(2),
AMf(n)=f(n+1)-1f(n).
CkJiajipIBasi jieBble U IpaBble 9aCTH ITUX
PaBEHCTB COOTBETCTBEHHO, UMEEM:
Yk=14f (k) =f(n+ 1) —£(1). (6)
Hns dyskiuu f(n) paBercTso (7) u sBis-
ercst aHaoroM (opmynsl Heiotona — Jlei6-
HUIIA, eCJTU ee MPEICTaBUTh B BUIE
b df(x) _ _
I i dx = f(b) —f(a).

a
[Tpumenum dopmyiny (7) mIst BBIYHCIE-
HUSI HEKOTOPBIX CcyMM. COBepIIIeHHO oOde-
BU/HBIM SIBJISIETCSI PABEHCTBO Y j—; @ = Na, T.
e. B JICBOU YaCTU PAaBEHCTBA HA CaMOM JeJie
HAaXOJUTCS N Pa3 CJIO’KEHHAsi CyMMa dJIeMeH-
ta a. Haitmem cymmy 1+2+ ... +n. Oro —
CyMMa N IEPBBIX WICHOB apu(pMeTHIecKou
IIPOTPECCUU C IepPBBIM WICHOM | M pas3HO-
creio mporpeccun d = 1. ViMeeM paBeHCTBO
Ak? = (k + 1)? — k? = 2k + 1. Cymmupys o6e
JaCTU 9TOTO PaBeHCTBa 110 Kk, mosryaum
R Ak =230 k+ YRo, 1.
JleBast yacTh 9TOrO paBeHCTBA IO PopMYy-
e (7) pasHa (n + 1)2- 1, a BTOpoe ciaraemoe

IIPaBO1 YacTH paBHO N. Torzma nmoayanm
2
ek =152 = 9

Ecnmun mepBblit  wieH apudMeTHIecKoin
nporpeccun ¢ pasHocThio  d  paBeH ag,
aa, =a; + (n—1)d, To, moxcrassist B mpa-
BYIO 4aCTh IIOCJIEHEIO PAaBEeHCTBAa BMECTO 1
3HAYEHMeE d, , a BMECTO N (B CKOOKax) 3Have-
Hue a,+ (n — 1)d, moay4yum cymMMy nepBbIX N
WICHOB COOTBETCTBYIOIIEN aprupMeTHIeCKO
IIPOTPECCHH, T. €.

2a14n-1)d
5, = 20utend,
2

Wcnonwsyst popmyiny (7), HaiimeM cymmy
Buga q+q°%+...+q" Jna dbyskmum g~

umeeMm Agk = gkt — g¥ = q%(q - 1). Orcropa
k
gk = %. Cymmupys o6e gactu 1o k, momy-
9UM
n_k_ Zk=149® _a™'-q _a@"-1)
k=19 = = = .

q-1 q-1 q-1

Dra cymMMa SBISIETCSI CYMMOU TeOMeTpH-
YeCKOM IPOTPECCHH C IEPBLIM YJIEHOM, PaB-
HBIM (, U C TaKUM >Ke 3HaMmeHaTejeM. Eciau
Ke B IOCJIEHHIOI (POPMYJTy BMeCTe IIepBOTO
YIeHa IPOTPECcCHH CO 3HaMeHATeleM ( IIOfi-

CTaBUTbA{, TO HOJYYUM ciemyouryo ¢op-
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MYJIy IUISI N TIEPBBIX WIEHOB IeOMETPUIECKOM
IIPOTPEeCCUN:

S, = a; (@"-1)

q-1

[Tonydyennbie  Bbimie  (QOPMYJIBI IS
HaXOXK/ICHUSI CYMMBbI IIepPBBIX N WIECHOB
apuMeTUIeCKOl U TeOMETPUYECKON IIpO-
rpeccuu, a takke Qopmyny (7) mpumeHUM
IS BBauCeHus cymmbl 12 + 22 + 32 + . +
n?. Ina bynknun f(k) = k3 umeem Ak3 =
(k +1)3 — k3 = 3k? + 3k + 1. Cymmupys o6e
JaCTH IOCJIEHETO PAaBEHCTBA 110 k, IOTyInM

k=14k®=3¥R_1 k? + 3%k k + Xk_1 1.

JleBast 9acTh 3TOrO paBeHCTBA 110 HOPMY-
e (7) cosmamaer ¢ (n + 1)3 — 1, BTopoe cra-
raemMoe IIpaBOI YacTH, KaK OBLIO yCTaHOBIIE-

(n+1)
2

n
HO BBIIIIE, PaBHO 3 , & TPEeThe ClaraeMoe

NpUHUMAET 3HaYeHHEe In. IloncraBnsgs atu
3HAaYeHUsI B IIOCJIENHEE PaBEHCTBO, IIOCHE
3JIEMEHTAapPHBIX Hpeo6pa30BaHI/H71 HOJIYIUM
n 2 n(n+1)(2n+1)
Zk:lk - 6 . (8)
AHaJIOTUYHBIM 06pa30M HETPYIHO y6e—

IOUATBHCS, 9TO UMEET MECTO PABEHCTBO
Pk = (2,

Takum >ke 00pasoM, METOIOM PeKypCHH,
MOYXHO TIOJIYYUTHh (DOPMYJIBI JJISI BBIYHCIIE-
HUSI CyMMBI JIIOOBIX CTeIIeHell WICHOB HaTy-
paipHOTO psima. Ciemyer OTMETUTb, YTO B
HEKOTOPBIX y4eOHBIX MOCOOUSX IO MaTeMa-
TUKe IPOMIIBHON IIIKOJBI, B KJIACCHIECKUX
KypcaX BY30BCKON MAaTeMaTHK! B CIIpaBefl-
nuBOCTA (POPMYI IUIsI CYMMBI KBapaToB U
Ky0OB IEepPBBIX N YHCEI MOCIEOBATETbHOCTI
[peaIaraloT yOenuThcsi METOIOM MaTeMaTh-
YeCKO MHAYKIIHUH, He OOBSICHSS IPOUCXOK-
neHust caMoi (bOPMYJIBL.

PanmoHanbHOU ~ TOCIIENOBATENBHOCTHIO
CTEIIEHNM N HATYpaJbHOIO psAfAd HA3bIBAETCSA
IIOCJIEIOBATEIBHOCTh PAIMOHAIBHBIX YHUCEI,
onpeesieMbIX GOPMYJION
f(k,n) = agk™ + a; k™ + ... + a,_ 1k + ay,,

9)
rmeBcea; ER, k,nEN.

[IpuMeHsst IpUBEIEHHBIE BBIIIE CIIOCOOBI
HaXOXXAECHUA CyMM CTEIIEHEN YJIEHOB HaTy-
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1. lawkos C. b. CoBpeMeHHasa anemMeHTapHas
anrebpa B 3apauax U peuwenHusx. M.: MUHMO,
2006. 328 c.

2. Nopoodeer C. H. Teopus n npaktmka ¢op-
MWPOBaAHWA TBOPYECKOM aKTMBHOCTU OyAyLLMX
yunTerenm mMaTeMaTuku B MeparorMyeckomMm BYy3e.
ABTOped. AuCC. ... A-pa neA. Hayk. M., 2000. 44 c.

PaIbHOTO psia, HallleM CyMMY 9IEHOB pa-
IIUOHAJIBHON II0CJIENOBATEIBHOCTH OIIpefe-
JIeHHO# creneHu. Ha KOHKpeTHOM Inpumepe
HIPOEMOHCTPUPYEM ITO JIEHCTBUE, KOTOPOe
JIeTKO 0006IIIaeTcst sl pPalMOHATIbHBIX I10-
CJIeOBaTeIbHOCTEN 110601 crenenu. Jlomy-
CTHUM, WIEHBI ITOCIefOBATEIbHOCTH 3a/IaHBbl,
Harrpumep, dpopmyoii f(k, 2) = 6k? + 2k + 3.
OdeBUIHO, 3Ta IOCIENOBATEIBHOCT HE SIB-
JISIeTCsT HU apudMeTUIeCKOl, HU TreOMeTpH-
4yecKOoU mnporpeccuei. HaiimeM cymmy mep-
BBIX N WICHOB 9TO IIOC/IEOBATEIILHOCTH, T.
e.
k=1f(k,2) = 6Xk—1k? + 2XR_1k +

Yr=13=nn+1)2n+1)+n(n+1)+3n=
=2n3+ 4n? + 5n. (K cymmam B paBoii 9actu
paBeHCTBa puMeHeHb! hopmysl (8) u (9)).
Hrak, cyMMa WIEHOB pallMOHAIBHOM ITOCTIe-
IOBATEIbHOCTHU CTEIIEHU N ONIPENeNsieTCs IPH
YCJIOBUH, KOTZIa M3BECTHBI COOTBETCTBYIOIIE
CYMMBI JUIsI BCEX CTelleHell MEHbIIle, YeM 1.
Vpen pexkypcuHM HOCAT KaTerOPHATIbHBIA U
QITOPUTMUYIECKUI XapaKTep.

BeiBoabl

KombunupoBaHue umeil M MeTONOB He-
HPePBIBHO M JUCKPETHOI MAaTeMAaTUKH CIIO-
COOCTBYET IIEJIOCTHOMY BOCIPHUSATHIO METO-
OMYeCcKuX 00BEeKTOB U 0000IIeHNI0 6a30BBIX
MaTeMaTUYeCKUX IOHITHII Ha YpPOBHE IIPO-
¢dbwibHOI 1mIKONBL. B wacTHOCTH, 0OHapysKe-
HBI aHAIOrUU (POPM IPeNCTABICHHS U IIPO-
sSIBJIeHNEe CXOIHBIX CBOVCTB HENPEepPhIBHBIX U
COOTBETCTBYIOIIUX AUCKPETHBIX METOMMYe-
ckux o6bexToB. Ha ocHOBe muCKpeTHOTrO
anasora ¢opmyisl Heiotona — Jleit6Huma
IOKa3aHbl YUCIOBbIE PABEHCTBA, UTPAIOII[UeE
BOKHYI0O POJb B IIKOJIHHON MaTeMaTHuKe.
Vpess CcyMMUpOBaHUSI CTEIEHEN WICHOB
HATYPAIBHOTO psifia 0600611IeHa Ha KIacc pa-
[[UOHATBHBIX IOC/IeNOBaTeIbHOCTEN. HTe-
rpaJIbHbIe METOIBI CIIOCOOCTBYIOT TAaKKe pe-
IIIeHUI0 TPO6IeMbl KiTaccuUKaIMu MaTeMa-
TUIEeCKUX 0OBHEKTOB M MOHATHUI 10 Hanboee
o0muM (KaTeropuajabHBIM) IPU3HAKAM HX
OTHOIIIEHU!, obecriednBasi TeM CaMbIM He-
HIPEePBIBHOCTh M IIPEEeMCTBEHHOCTb MaTeMa-
TUYECKOTO 0OPa30BaHMUSI B IIETIOM.

3. CapaHueB I. . CoBpeMeHHOe MeToauue-
ckoe wmblwneHne // Meparormka. 2010. Ne 1.
C. 31-40.

4. CapaHueB . 1. CoBpeMeHHblE METOAbI UC-
CAEAOBaHUSA B NPEAMETHbIX MeToAnKax // Meparo-
rmka. 2015. Ne 6. C. 34-42.
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5. ApaxmepoB . A. KOMNAEKCHbIA MOAXOA K
MaTeMaTuyeckomMy obpa3oBaHWi0 B Meparornye-
CKOM BY3e: Teopusi U1 MeTopoAorusi. MoHorpadus.
Maxaukana: AAE®, 2013. 340 c.

References

1. Gashkov S. B. Sovremennaya elemen-
tarnaya algebra v zadachah i resheniyah [Mod-
ern elementary algebra in problems and solu-
tions]. Moscow, MCNMO Publishing House,
2006, 328 p. (in Russian)

2. Dorofeev S. N. Teoriya i praktika formiro-
vaniya tvorcheskoj aktivnosti budushchih uchite-
lej matematiki v pedagogicheskom vuze [Theory
and practice of forming the creative activity of
future mathematics teachers in a pedagogical
university]. Abstract of Doctor’'s degree disserta-
tion, Moscow, 2000, 44 p. (in Russian)

3. Sarantsev G. . Sovremennoe
metodicheskoe myshlenie [Modern methodical
thinking]. Pedagogy. Journal, 2010, no. 1,
pp. 31-40 (in Russian)

CBEJIEHHS Ob ABTOPAX
IIpuHanIeXHOCTh K OpraHU3aIuu

Apaxmenos TI'amxuaxmen AOmyaraHueBHWY,
KaHAuIaT (PU3MKO-MaTeMaTHYeCKUX HAyK, H0-
LIeHT, Kapenpa BbICIIIEN MaTeMaTHKy, JlarectaH-
CKHUM TOCYHApCTBEHHBIN II€JarOTUYeCKUil YHU-
BepcuteT, Maxaukaia, Poccus, Yari.85@mail.ru

lamxwues Taxynma CHpaXyIUHOBUY, KaH-
nunat (pU3NKO-MaTeMaTU4IeCKUX HaykK, JOLEHT,
kKadenpa WHOOPMAIMOHHBIX TEXHOJIOTUI U
6e30MaCHOCTH KOMIIBIOTEPHBIX cucTeM, [lare-
CTaHCKHUI TOCYJapCTBEHHBIN yHUBEpPCUTET, Ma-
xaykana, Poccus, gts1964@mail.ru

Ipunsma 6 nevamsv 15.02.2022

6. Yarakhmedov G. A. On the geometric
foundation of measure theory in mathematics
education. International Conference “Process
Management and Scientific Developments”, Bir-
mingham, United Kingdom, 2020, pp. 48-55.

4, Sarantsev G. |. CoBpemMeHHbIe MEeTOAbI UC-
CAeAOBaHUs B MPeAMETHbIX MeToAnkax [Modern
research methods in subject methods]. Peda-
gogy. Journal, 2015, no. 6, pp. 34-42 (in Rus-
sian)

5. Yarakhmedov G. A. Kompleksnyj podhod k
matematicheskomu obrazovaniyu v pedagog-
icheskom vuze: teoriya i metodologiya. Mono-
grafiya [An integrated approach to mathematical
education in a pedagogical university: theory and
methodology. Monograph]. Makhachkala, ALEF,
2013, 340 p. (in Russian)

6. Yarakhmedov G. A. On the geometric
foundation of measure theory in mathematics
education. International Conference “Process
Management and Scientific Developments”,
United Kingdom, Birmingham, 2020, pp. 48-55.

INFORMATION ABOUT AUTHORS
Affiliations

Gadzhiakhmed A. Yarakhmedov, Ph. D.
(Physics and Mathematics), Associate Professor,
Department of Higher Mathematics, Dagestan
State Pedagogical University, Makhachkala, Rus-
sia, Yari.85@mail.ru

Tazhudin S. Hajiyev, Ph. D. (Physics and
Mathematics), Associate Professor, Department
of Information Technologies and Computer
Systems Security. Dagestan State University,
Makhachkala, Russia, gts1964@mail.ru

Received 15.02.2022



