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The arithmetical function r(n) gives the number of representations of an integer n > 1 as a sum of two
integral squares; in other words, the number of solutions of the equation are counted as distinct.
Thus r(l) = 4, since | = (¥1)?+0%2 = 0% + (F1)%

It follows that r(n) is not multiplicative.

Theorem 1: If p is an odd prime, there exist integers x and y such that 1 + x*+ y>= mp, where 0 <m < p.

Theorem 2: positive integer n is a sum of two squares if and only if all its prime factors of the form 4k + 1
have even exponents in the standard form of n.

For the proof of Theorem 2 we need two lemmas. We call a representation n = x? + y2 primitive if (x, y) =1,
and imprimitive otherwise.

Lemma 1.1f n is divisible by a prime p, where p = 3 (mod 4), then n has no primitive representations.

Proof. If n has a primitive representation, say then p|(x? + y?), but pt x, And since (p, x) = 1, the equation
mx — tp = c is soluble in integers m and t, for all integral ¢ and in particular for ¢ = y. Hence there exists an
integer m such that mx =y (mod p), which implies that.

Therefore p|x? (m? + ), and since ptx, it follows that p|(m?+ I). That is m? = —1(mod p). In other words, —1
is a quadratic residue modulo a prime p of the form 4k+ 3, which is impossible, Thus the lemma is proved.

Lemma 2. If p is a prime, p = 3(mod 4), and c is an odd integer, such that p* h ut pc + 14n, hen n can not
be represented as a sum of two squares

Proof. Suppose, if possible, that x2+ y?=n where (x, y) = d Then we have x =dX, y = dY; with (X,Y) =1,
and n = d? (x2+ y?) = d?N, say Let p" be the highest power of p which divides d

Then p¢2" is the highest power of p which divides N

And ¢ — 2r > 0, since cis odd. Thus we have an integer N, such that x>+ y?>=n, (x, y) = 1 and p\N, where
p = 3 (mod 4). This contradicts Lemma 1, hence Lemma 2 is proved.

N(e).Therefore there are only finitely many integers whose standard form contains only factors of the form
p2with p? < N(e). Let P(s) be the upper bound of all such integers.

If we now choose n > P(¢), then the standard form of n must contain at least one factor p? > N(¢), and we
can therefore apply (iii), namely [f(p?)| < e

Hence, if n > p(¢), then we have [f(n)| < A%, so that f(n) — 0 as n —oo.
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Summary. Sattar abd karabt. Some properties of arithmetical functions r(n) and d(n). The purpose
of this paper is to present some properties of the arithmetic functions d(n). Except studying d(n) arithmetic
function, we describe function r(n).
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Anoranis. Carrap aoa Kapa6r. [Jesiki BnacruBocti apupmernunnx gpyukuiii r(n) ra d(n). Memoro
0ano20 Oocniodcenns € npoananizyeamu Oesxi eracmusocmi apugpmemuunoi @yuxyii d(n). Kpim eusuenns
apugpmemuunoi gynxyii d(n), mu docriodxcyemo enacmusocmi r(n).

Knwowuosi crosa: ¢ynxyis d(n), yzon pewimxu.

Aunnoranusi. Carrap Aox Kapa6r. Hexoropsie cBoiicTBa apudmeruyeckux ¢pynxuuii r(n) u d(n).

Lenvro dannozo uccnedosanus s161emMcs aHAIU3 HEKOMOPLIX C80lcms apugmemuueckol yukyuu d (n).
Kpome uzyuenus apupmemuueckoii pynrxyuu d (n), mvt ucciedyem ceoticmea r (n).

Knioueswvie cnosa: pynxyus d (n), yzen pewemxu.
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PO3BUTOK IHTEJIEKTYAJIBHUX YMIHb I TBOPUYMX 3/IIBHOCTEM CTYJEHTIB
SAK MICIA CYYACHOTI'O YHIBEPCUTETY

[Ipobnemi BU3HaUSHHS Micii Cy4acHOTO yHIBEpCHTETY NPHUCBIYEHO IIMPOKE KOJIO HAYKOBUX PO3BIJOK, IO
YTBOPHIIH MPOTATOM TPUBAJIOTO ICTOPUIHOTO Yacy IUTICHIUN MIKAUCIUILIIHApHUHA TucKypc. [Ipemmerom naHoro
TICKYpCY, KUl 00’ eaHye ¢axiBuiB y ramysi ¢inocodii, KympTyposorii, icropii, comiosorii, megaroriku, Teopii
oprasizarliii, eKOHOMIKH TOIIO, € ifed YHIBEpCHUTETy, iCTOpHYHI Ta CydacHi Mojeni Horo (QyHKI[IOHyBaHHS,
IHCTUTYIINWHI MIHHOCT1 ¥ MPUHITUIH PO3BUTKY, QYHKIIT B CyCIJILCTBI Ta iX Tpancopmarltii. OgHak, Ipyu BCbOMY
PI3HOMAHITTI MiAXOMIB J0 BHW3HAYCHHS MicCii, JOMIHYIOUHM € CHOPMYJIHOBAHHHK y TyMOONBITIBCHKiN Momeni
YHIBEPCHUTETY, 3T AHO 3 AKHUM MPIOPUTETAMH HOTO TISITLHOCTI € 0C8ima ma HayKa HA CLYIICIHKI O1a2y CYCnitbCmea.
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VY dopMysroBaHHIX Micii cydyacHUX yHIBEPCHTETIB KpiM CTpaTeridyHuX LIl Ta HIHHOCTeH BU3HAUYEHO 3MICTOBI,
OpraHizalliiiHi Ta NpPOIECyalibHI MPIOPUTETH [ISUIBHOCTI, IO JMO3BOJSE 3MIHCHUTH IX MENaroriuHuil Ta
MOPIBHAIEHO-TICIATOTIYHIH aHAaIi3.

MerToro gocIimKeHHS € XapaKTepUCTHKa PO3BUBAIBHOI CIIPSIMOBAHOCTI Micii cydacHOTO YHIBEpCHUTETY Ha
MPUKIIAAI KpamyX BUIIIB cBiTy. O0’€KTOM BHBUEHHS CTaXH (OPMYIIOBAHHS MICil YHIBEpCHTETIB, IO BXOAATE Y
nepury gecatky (Torm-10) Bumis 3a peiituaramu razetu «Taiime» (The Times Higher Education World University
Ranking) Ta Illanxaticekoro yHiBepcutery L350 Tyn (The Academic Ranking of World Universities) mpotsirom
OCTaHHIX ST pokiB. g peamizarmii moctaBiaeHoi MeTH OyJI0 BHKOPHCTAaHO METOIM HOPIBHSUIBHOTO aHAIi3y
(opmymoBaHb Micii, IHHOCTEH Ta crpateriii po3BuTKy Tom-10 yHIBEpCHTETIB CBIiTY; y3arajJbHEHHS HayKOBUX
JIOCITIIKEHb 0COOIMBOCTEH peanizanii Micii YHiBepcuTeTy (axiBIsIMU y rairy3i Teopii BUIIOT OCBITH.

BuBYeHHS TOKYMEHTaJIBHUX JPKEPEIT ITOKA3Ye, 110 10 HiTboBUX npiopuTeTiB Ton-10 BUILIB CBITY HajekaTh
Taxi: HaJlaHHS OCBITH TaJJAHOBUTHM OCOOHCTOCTSIM, CIIPSIMOBAaHMM HA PO3BUTOK CBOIX LIHHICHMX OPIEHTHpIB Ta
ni3HaBanbHUX iHTepeciB (I'apBapna); ¢gopmMyBaHHS BHIATHHX OCOOMCTOCTEH Ta TBOPYHMX WICHIB CYCIHIJIbCTBA
(KanTex); dhopMyBaHHS OCOOHMCTOCTEH, IO MAarOTh 3MI0HOCTI Ta Oa)kaHHs MpPAIOBATH PO3YMHO, TBOPYO Ta
e(eKTHBHO Ha TOKpameHHA XATTS JroactBa (MIT); HaB4aHHS Pi3HOMAHITHHX 3a COIIAJIbHUM IOXODKEHHSIM
CTYACHTIB, po3BUTOK iX TamaHTiB (Ctendopa, KemOpuk); HaBYaHHS iHAWBIIB, SKi MAalOTh BUIOATHI aKaJeMidHi
3MI0HOCTI Ta CHIBHI OCOOWCTICHI SIKOCTi, BIAPI3HAIOTHCSA BEJIHKOK PI3HOMAHITHICTIO 32 COILiaIbHUM
MOXOJUKEHHSIM, CIPSIMYBaHHSIM TalaHTIB Ta iHTepeciB (IIpMHCTOH); HallaHHS OCBITH BHKJIIOYHO NEPCHEKTUBHUM
0COOHCTOCTSIM, IO TIOXOMSTH 3 YCiX BEPCTB CYCHINBCTBA, 3 YCIX KYTOUKIB KpaiHU Ta cBiTy (€11b); TOCATHEHHS
HAMBHINOI TOCKOHAJIOCTI Yy IOCHIIPKEHHSAX Ta OCBITHIH [isiibHOCTI Ha Omaro cycminberBa (IK-Jlormon);
(hopMyBaHHS MEPCTIICKTUBHUX JIIZICPIB CYCIIIBCTBA, 1[0 MAIOTh PO3BUHEHE MOYYTTS COIIAJIbHOT BiIMOBIATbHOCTI
(yniBepcuter Tokio). IlopiBHsuibHHMI aHami3 HaBeJeHUX BHIile (opMmyntoBaHb Iiied aisutbHOCcTi Tom-10
YHIBEPCUTETIB CBITYy JIO3BOJIIE KOHCTATyBaTH, IO IX OCBITHS JISUIBHICT Ma€ CTYJIEHTO-OpPIEHTOBaHMMN
PO3BHUBAJILHHI XapakTep. YHIBEPCUTETH HAIJICHI HA TI100aJbHUIA MOMIYK 3MI0HOCTEH 1 TaJIaHTIB Ta 1X BCCOIYHMI
PO3BUTOK, Ha BpaxyBaHHs IIOTPe0 1 MOMKIIMBOCTEH KOKHOTO CTyAEHTA. [1iKpecIMMO TaKoX CIPSIMYBaHHS BHIIIIB
Ha (GopMyBaHHS HE TIIBKA KOTHITHBHHX, aJleé W TPOMAISHCHKHAX SKOCTEH, HA CIYXKIHHA CIUIBHOTI: MiCUEBIH,
HaILlOHAJIBHIH, TJI00aIbHI.

AKTyanpHUM JUTS CBITOBOI TEOPil BUIIOi OCBITH € MUTAaHHS MO0 MULIXIB peamizarii chopMyIbOBaHUX Y MicCil
VHIBEpPCUTETY IiIeil. Y KOHTEKCTI aHaNi3y NaHOI MPOOJIeMH IOPEYHOI0 BBaXKAEMO XapaKTCPHCTHKY TCHICHIIIH
1oOyJOBH HOBOI, IOCIIiTHO-OPI€EHTOBAHOI Mapa My HaBYAJILHOTO TIPOIIeCy. AHali3 HAyKOBUX PO3BIIOK 3aXiTHUX
HaykoBuiB (G. Baldwin, A. Brew, E. de Weert, R. Griffiths, A. Jenkins, M. Healey, J. Robertson, P. Trowler,
T. Wareham, D. Woodhouse) 103B01B AiliTH BUCHOBKY 11010 TAKKX XapaKTEPUCTHK L€l Mapa urmMu:

e BKIIIOYEHHS 3aBJIaHb JJOCHIHOTO XapaKTepy A0 NporpaM HaBYaJbHUX JTUCHHUILIIH IIOYMHAIOYH 3 TIEPIIOTO
POKy 3100yTTs BUIIOT OCBITH. O30pOEHHS CTYJICHTIB TEXHOJIOTI€I0 KOJIEKTHBHOTO JIOCIIIXKEHHS, 10 BiIIOBi1a€
Cy4acHHMM TEHCHIIISIMU OpraHi3alii HayKOBUX MPOEKTIB: Liei Mpolec 3iHCHIOETHCS, K MPABUIIO, KOJIEKTHBAMH
JIOCJIIIHUKIB, @ HE OKPEMHUMHU HAayKOBISIMU;

e  BKIIIOYCHHS pe3yJIbTaTiB HAWHOBIIIUX JOCIIIKEHb Y BiJIIOBIIHIH Tay3i 3HaHb 10 HABYAJIBHUX IIPOTPaM.
[NoOGynoBa HaBYAIHHOTO TNPOIIECY HA OCHOBI aKTyaJbHHX HAYKOBHX JIOCSTHEHb € a0COJIIOTHOIO BHMOTOIO IS
BUIOI INKOJM. BuKIamaHHS 3acTapijioro HaBYAIBHOTO MaTepialy €, Ha JyMKy CBITOBOIO aKaJeMidHOTO
TOBApHCTBA, TSHKKUM aKaJeMidHUM IPiXOM;

e  BUKOPHUCTaHHS BHKIIAJadaMU JOCIITHAX MaTepialliB Ta pe3yJbTaTiB BIACHOI HAYKOBOI pOOOTH y Tporieci
PO3pOOKH 3MICTYy HaBYAIBHUX KypciB. [Iporiec qocimipkeHHs TocTae nepes CTyASHTaMH SIK PeIbHUN KUTTEBUH
JIOCBiJ, Yy SKOMY JAEMOHCTpALlisl BHKJIaJaueM-JOCIIJHIKOM HAayKOBOI HOPSIAHOCTI, €HTy3ia3My Ta BiIaHOCTI
HayKOBil poOOTI Biflirpae BaXKJIMBY POJIb;

e  HaBYAHHI METOJAM JAOCIiKEHHS, (OpMyBaHHS HAaBUYOK JOCITITHUIBKOI POOOTH y paMKax BUBYCHHS
HaBYAIBHHUX TIPEAMETIB, pPO3pOO0Ka «JIOPOXKHBOI KapTH» (OpMyBaHHA Yy CTYACHTIB JJOCIHITHHIBKOI
KOMIIETEHTHOCTI, IO Tepeadadae OBONIOAIHHSI MaOyTHIMH (aXiBISIMH CHCTEMOIO JOCIHITHHIBKUX IMiAXOIIB Ta
HAaBHYKaMH X MPAKTUYHOTO 3aCTOCYBAHHS;

e  3ajydYeHHsA CTY/ACHTIB 10 BHKOHAHHS KOJISKTMBHUX JOCTIJHHX IPOEKTIB CTPYKTYpPHHX MiZpO3AiiiB
YHIBEPCHUTETY;

e  (opmyBaHHS y CTyIEHTIB JOCIHIAHUIBKOI KyJIbTYpH Ta BIIUYTTS HAJISKHOCTI JIO TOCII JHUIIBKOI TPOMajn
yHiBepcuteTy. HailOinbin epexTHBHUM IUIIXOM (POPMYBaHHS JOCIHIAHUIBKOI KyIbTYpH € CIiJIbHa HayKoBa
JUSUTEHICTD BHKJIQIAYiB 1 CTYJICHTIB, HABYAHHS Yepe3 JOCIiIKECHHS,

. (hopMyBaHHS y CTYJIEHTIB CUCTEMH IIIHHOCTEH, XapaKTepHUX IS TOCIiTHUIBKOT KyIbTypH. Lleit acriekrt
PO3BUTKY JIOCIiHO-OPI€EHTOBAHOTO HABYAHHS € UM HE HAMOIIBII BaXJIMBHM Ta CKIATHUM. B OCHOBY moOymoBU
PO3IIISyBaHOT CUCTEMH LIHHOCTEH MOKIIAIEHO PO3YMIHHS TOTO, 10 HABYAHHSI 3aBXK/IH € IOCIIPKEHHSIM HOBOTO,
a JIOCII/DKeHHS riepeadayae HaByaHHs,

° 3aCBOEHHS BUKJIaJadyaMi BUIIOI IIKOJM HAWHOBIMIKX JTOCSTHEHB TEOPii 1 METOMUKH BUIOI OCBITH, IIIO
0a3yeThCcs Ha aKTYya bHUX 3100yTKaxX KOTHITUBHOI Ta COMIaIbHOT IICKXOJIOT11, HEHPOJIOTii, 3aralbHO1 TeOpii OCBITH,
¢inocodii 0cBiTH, EKOHOMIKH OCBITH, COLI0JIOTII OCBITH, iIHPOPMaLIHHUX TEXHOJIOTISX TOLIO.
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II MizkHapoaHa HAYKOBO-MeTOJHYHA KOH(pepeHILis

Peasizaniss 3aBraHb PO3BHTKY IHTEJICKTYaJIbHMX yMiHb 1 TBOpPYMX 3Ii0HOCTEH CTyAEHTIB mependadae
3aCTOCYBaHHS IHHOBAaLlIMHUX MiAXOJIB 10 MOOYIOBH HaBYaJIbHUX Hporpam. 30KpeMa HIeThCs Mpo pealtizallifo
NpUHINIB (QyHIaMeHTati3amii, BUIepeKyBaJIbHOTO XapaKTepy 3HaHb, 1HTEPIUCIHUIDIIHAPHOCTI, HAYKOBOCTI,
ryMaHiTapu3amii, cremiamizamii, NTPaKTHYHOI CIPSIMOBAHOCTI, MOXYJsApW3amii, iHAuWBimyamizamii. IcHye,
0e3yMOBHO, TeBHa crnenugika y mOOyZOBI HaBYaNBHUX MPOTpaM y PI3HUX HAIiOHANBHUX TPAJHLIIX
YHIBEpCUTETCHKOI OCBITH, OHAK B CYyJaCHUX YMOBaX BOHA CTAa€ BCE OLIBII YMOBHOIO, IOCTYIAIOYUCH MI>XKHAPOIHO
BH3HAHOMY Ta 0araTo B 4OMY CTaHIApTH30BAaHOMY (CTaHIAPTOM € CBITOBHWIl PiBeHb, YHIKAIBHICTh JOCSTHEHH B
ycix cepax AiIBHOCTI) MKHAPOAHOMY OpeHIY HOCIiAHAIIBKOTO YHIBEPCHTETY.

Ille omHUM acHeKTOM pO3IJISLy B KOHTEKCTI TEMH JIOCTIDKEHHS CTald IJXOOH 10 OpraHizauii
HaBYAJILHOTO TMPOIECy, IO CIYryloTh peanizamii wmicii cydacHoro VYHiBepcutery. IlopiBHsIBHMIA aHaii3
JIOKYMCHTAJIBHUX Ta aHATITUYHUX JDKEPET CBIUUTb, 10 HAHOUTBIN YCIIIIHUMY 1HHOBALISIMU Y BUIIIH OCBITI, 10
YBIANUIK 710 T100aJIBHOTO JIEKCUKOHY TEOPETHKIB 1 IPAKTUKIB BHUIIOI IIKOJIH, CTAJIM TaKi: MacoBi BIAKPHUTI OH-
naiiH kypcu (MOOC), oumiHka AocsrHeHb momnepenHix (HedopMmanbHUX) eTamiB HaB4aHHA (prior learning
assessment), anmbTepHaTHBHA aTecralis (alternative credentialing), nepesepuyre HaBuanus (flipped classroom),
3mimane HaBuaHHA (blended learning), 3Haku (cepTudikaTti) BU3HAHHS adbTepHATHBHOTO HaB4aHHA (badges), 3D
TEXHOJIOTII MOIyIOBaHHS HaBYalbHOTO cepemoBuma (3D simulation learning system), IpOIyKTH Ta IOCITYTH
XMapHHX TexHoJori# (cloud products and services) Tommo. Bci Ha3BaHi HaMu iHHOBaMiHI HaBYAIbHI TEXHOJOTIT
CIIYTYIOTh CTBOPEHHIO PO3BUBAJIFHOTO HABYAIBHOI'O CEPEIOBHINA SIK HOBOT MOJEI HaBYaJIbHOI EKOCHCTEMH, IO
OXOILTIOIOTh KypPHKYJLSIPHY Ta €KCTPAKyPHKYJISAPHY IisIbHICTh CTY/ACHTA, CIIPIMOBaHI Ha €(pEeKTHBHY ITi ATOTOBKY
(haxiBus Ta GopMyBaHHS BiAIOBIAaIHHOTO TPOMAISTHITHA.

AHoTtanisg. CopyeBa A.A. Po3BUTOK iHTeJeKTyalbHUX YMiHb i TBOPYHMX 31i0HOCTEH CTYAeHTIB sk
Micisi cydyacHoro yHiBepcurery. Y cmammi cxapakmepu3osano po36uSanbHUli nomeuyian Micii cy4acHozo
YHigepcumemy. Busnaueno ocobausocmi 00CNiOHO-OPIEHMOBAHOI napaoueMu HAGHANILHO20 NpOYecy y Ui,
3’AC06aHO aKmMyanvHi RPUHYUNU NOOYO06U HAGUANLHUX NPOSPAM, OKPECNeHO IHHOBAYIUMI MEeXHON02i, o
CIy2YI0mb CIMBOPEHHIO PO3BUBANLHO20 HABYANLHO20 CEePed0sULd.

Knrouosi cnosa: ynisepcumem, micis, iHmenekmyanvHi 6 MiHHS, MEOPYI 3010HOCMI, PO3BUMOK.

AnHorauus. COpyeBa A.A. Pa3zBuTHe MHTeJIEKTYyaJbHBIX YMEHUIl U TBOPYECKHUX CIHOCOOHOCTEH
CTYIeHTOB KaK MUCCHSI COBPeMEHHOI0 YHUBEPCUTETA. B cmamue oxapakmepu3o8an pazeueaiowuti NomeHyua
muccuu  cospemennozo ynusepcumema. Onpedenenvl 0COOEHHOCMU UCCAE008AMENbCKO-0PUCHMUPOBAHHO
napaouzmel y4ebHo20 npoyecca 6 6ys3e, GbIACHEHbl aKMYalbHble NPUHYUNbL NOCMPOEHUs YUeOHbIX NPOSPaMM,
HA36aHbl UHHOBAYUOHHbIE MEXHOJI0SUU, CYIHCauue CO30anUI0 passuearoujell yuebHol cpeovl U GopmMupoeanuo
YenoCmHoU YueOHOU IKOCUCmEMDbL.

Knrouesnie cnoga: ynusepcumem, muccus, UHMeNNEKMyanibHble YMeHUs, MmeopuecKue CHOCOOHOCIU, pasguimue.

Summary. Sbruieva A. Development of intellectual skills and creative abilities of students as a
mission of a modern university. The developing potential of modern University’s mission is characterized in the
article. The peculiarities of research-oriented paradigm of educational process in a higher educational
establishment are defined; currently important principles of forming curricula are systematized; innovative
technologies focused on creating developing educational environment and forming the holistic educational
ecosystem are identified.

Key words: university, mission, intellectual skills, creative abilities, development.
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AJITEBPATYHI PIBHSIHHSI B ICTOPUYHMX 3AJTAYAX

YMiHHS po3B'sI3yBaTH MAaTEeMAaTHYHI 33a]1a4i € JIEBUM 3aCO00M CBI1IOMOTO 3aCBOEHHS MAaTEMaTHIHHUX TCOPIi,
OBOJIOMIHHSA METOJaMH JOBEJCHb, (POPMYBaHHS TBOPYOI OcOOHMCTOCTI. 3amadi 3 anreOpu dacTilie BCHOTO
3BOJIITHCS 10 PO3B’I3YBaHHS PiBHSHB, SIKi € BKIMBUMH MaTeMaTHYHUMHU MOJICIISIMH.

Mpu posrisgaeMo AesKi METOAM PO3B’S3yBaHHS anreOpaiyHuX piBHSIHB, 3alPONOHOBAHWX BUAATHUMH
matematukamu X1 — X VII ct.: nepeTBOpeHHs PiBHSIHB, SKi Tal0Th MOXIJINBICTH 3IHCHATH PO3KJIa]] HA MHOKHUKH,
MiICTAaHOBKH, III0 TOHWXKYIOTh CTEIiHb PiBHSHHS, TEOMETPHYIHE PO3B’A3aHHS. [0 KOXKHOI 331241 MH IPOTIOHYEMO
ICTOPHYHY JOBIAKY PO aBTOpa Ta MOCWIAHHS Ha JITEPaTypy, SKE MOXKHA BUKOPUCTATH JIJISI CAMOCTIHHOI poboTH
CTYJICHTIB.

MeToro MOCHiPKEHHS € PO3TJISA METOIIB PO3B’sA3yBaHHS BHU3HAYHUX ICTOPUYHUX DPIBHSAHB SK 3ac00y
PO3BUTKY IHTENEKTyaJIbHUX YMiHb CTYACHTIB.
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