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Bigkpurtss Ha MaremMaTHaHOMY (aKyIsTeTi HOBOI creriainbHOCTi «CepemHs
ocBita (MareMaruka)» CTaBUTh Iepell KOJIEKTHBOM MLy HHU3KY BaKJIMBUX
3aBAaHb IS 3a0e3Me4eHHs AKICHOI TMIArOTOBKM CTYACHTIB 3a  HEIO.
Y3aranpHEHA XapaKTePUCTHKA [IUX 3aBaHb MOJIATAE Y CTBOPEHHI Ta MiATPUMIT
HAaBYAJIbHO-METOIMYHOI 0a3h, sika 3a0e3neunTh (OpMyBaHHS MpodeciitHux
KOMITETEHTHOCTESH HAIMX BHITYCKHUKIB. KOHKpeTHHMIT 3MICT IUX 3aBOaHb Mae
KiJTbKa CKJIaJIOBUX YacTWH. BUIUTMMO Ty 3 HUX, sIKa TOB’si3aHa 31 crenu(pikoro
BUKOPUCTaHHS 1HHOBALIIHUX MPUHOMIB B X0/ MiJITOTOBKH Cy4aCHOTO BUUTEIISL.
Lli mpuifomu 3a6e3nedyroTh (OpMyBaHHS TaKMX BXIMBHUX SIKOCTeH (haxiBi,
SK KPEaTHBHICTh 1 THYYKICTh MMCJICHHS, BMIHHS TpUHMaTH pilICHHS B
HECTaH/IaPTHUX CUTYAIlIsIX, 31aTHICTh OPTaHi30BYBaTH JTOCIITHHIIBKY JTIsUTHHICTh
YUHIB Ta €(pEKTHBHO YIPABILITH HEIO. [11es1 HAITHMCAHHS CTATTI JISKUTH CaMe B i
IUTOIIUHI. Y CTarTi 3alpONOHOBAHO AJITOPUTM TIOIIYKY KOPEHS N-TO CTYINEHS 3
JIONIATHOTO YHMCIIa SIK y3arajJbHEHHS BiZIOMOTO alrOPUTMY MOIIYKY KBaJpaTHOTO
KOpeHsi 0e3 BHUKOpUCTaHHS TaOmuipb i KaimbKynsTtopiB. llokazano, 1o e
ITOPUTM € TOYHHUM, TOMI SK Y JIOCTYITHHX Yy MEpexXi IyOriKaIlisx HaBeleHi
AITOPUTMHU, 3aCHOBaH1 Ha BUKOPUCTAHHI YNCEITbHUX METOJIIB, TOMY I1i &JITOPHTMH
€ HaOmmwkeHnMu. HaBenmeHo OOIpyHTYBaHHS alrOpUTMY, IO Oa3yeTbesl Ha
JIECATKOBOMY 3aIlHCl YKCIa, a TaKOXK MPUKIAA Horo Bukopuctanus. Kpim Toro,
caM aJITOPUTM JOCUTb LIKaBUH 1 PUBAOIUBHIA 3 MATEMATUYHOI TOUKU 30Dy, TOMY
3’SIBISIETHCSI MOXKITUBICTh PO3B’S3aHHS JCKIJIBKOX METOJMYHUX 1 MENaroriqHux
3aja4. [lepnr 3a Bce Ha bOMY MPHKIIA] JIEMOHCTPYETHCSI TICHUI B3a€EMO3B 130K
MIDXK eJIEMEHTAPHOK0 MaTeMATHKOKO 1 BUIIOK0. Jlaii MiIKPECITFOETHCS MOXKITHBICTh
(dopMyBaHHS ¥ PO3BHTKY IOCTITHHIBKOI KOMIICTCHTHOCTI SIK BaXIIHBOI
CKJIQJI0BOI YaCTHHM 3arajbHOi TMpo(eciiiHoi KOMIETEHTHOCTI BYMTENA
MaTeMaTuKy B CydacHid mikoii. Hapemrri, marepian cTarTi Aa€e ysSBICHHS TPO
Te, 1110 TIOCTAHOBKA 3aBJaHb Ha y3arajbHEHHS BIIOMHX 3371a4 Ta aJTOPUTMIB €
TIPUPOTHIM 1 TTOTYKHUM JPKEPEIIOM JOCITITHUIIBKHIX 3aBIaHb.
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Key words: An opening of the new specialty at the mathematical faculty poses the set of
algorithm, binomial, binomial the important problems of the providing the high-quality education for the
coefficient, higher mathematics, students. The generalized description of these tasks is to create and support the
nth root of number. educational and methodological base, which will ensure the formation of the

professional competencies of our graduates. The specific content of these tasks
has several components. Let us single out the one that is associated with the
specifics of the use of the innovative techniques in the training of the modern
teacher. These techniques provide the formation of such important qualities of
a specialist as creativity and flexibility of thinking, the ability to make decisions
in non-standard situations, the ability to organize and effectively manage the
research activities of the students. The idea of writing this article lies precisely
in this plane. The article proposes an algorithm for the extracting nth root of
the positive number as a generalization of the well-known algorithm for the
extracting the square root without using tables and calculators. It has been
shown that this algorithm is exact, while the available publications present the
algorithms, which are based on the use of the numerical methods, and therefore
are approximate. The article provides the justification for the algorithm, which
is based on the decimal representation of the number, as well as, an example
of its use. In addition to the fact that the algorithm itself is quite interesting
and attractive from a mathematical point of view, it provides the possibility
to solve several methodological and pedagogical problems. First of all, this
example demonstrates the close relationship between elementary and higher
mathematics. Further, the possibility of the formation and development of the
research competence as an important component of the general professional
competence of the teacher of mathematics in the modern school is emphasized.
Finally, the material of the article gives an idea that the formulation of the
problems for the generalization of the known problems and algorithms is a
natural and, moreover, is the powerful source of the research problems.
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IlocTanoBka mpoOaemu. BBeneHHs crerianb-
HocTi CepenHst OCBiTa (MaTeMaTHKa) CTAaBUTH IEpe
BUKJIa/IadyaMy Psi/i HOBHX LIKaBHX 3a71ad. 3'sBISIETHCS
HOBa MOKJIUBICTB TOCTAHOBKH 1 PO3B’SI3aHHS TOCII-
HHULBKUX 3aBIaHb, TOB'SI3aHUX 3 MUTAHHSIMH OCBITH,
CIIoco0amMu 3aJTy4eHHs yBaru MOJIOHMX JOCIHITHUKIB
110 TUX oOnacTell B mearoriyHii OCBITI 1 HayIIi, 10 €
HOBHUMH 1 OypXJINBO PO3BUBAIOTHCS.

BaxmBuM 3aBIaHHSIM KOXHOTO (DyHIaMEHTalb-
HOTO Kypcy IIOBHHHA CTaTH JEMOHCTpAlis #Horo
0a30BUX BJIACTUBOCTEH Ui SIKICHOTO BHUKJIAJIAHHS
JMCIMIUTIH TIPUPOAHNYO-MAaTeMAaTHIHOTO UKy Ha
BCIX pIBHSIX OCBITHBOTO Iporiecy. JlocsrTy nux minei
MOYKHa pi3HUMH nursxamu. HaiOiunpmn epexTuBHUM
3 HHUX € 3QJIy4eHHs CTYJCHTIB J0 HayKOBO-IOCIIiIHOI
poOOTH, HANIPHUKIIA, B PaMKaX HAIHMCAHHS KypCOBHX
1 kBamidikamiiftHuX poOiT. B mpomMy HampsmMKy oco-
ONMBY poJIb HAOYBAIOTh 3aBIaHHS, SKi (POPMYIOTH TaKi
Ba)XXJIMBI PO3YMOBI HAaBUYKH, SIK YMIiHHS y3arajibHIO-
BaTH, BUIIIATH OKpEMi BUIIAJKW, MIpKyBaTH 3a aHa-
JIOT'1€10, 3HAXOAUTH MTOAI0OHOCTI Ta BIAMIHHOCTI TOIIO.

AHaJi3 OCTaHHIX JOC/TIiKeHb Ta myOsikauii.
[MuTanns opranizamii HayKOBO-IOCIiAHOT poOOTH Ha
pI3HUX eTamax HaBYaHHS JOCHTh 4acTO OOrOBOPIO-
IOTBCSl Ha PI3HUX KOH(EpEeHINsIX, B TOMY YHCIi 1 3
MITaHb OCBITH, Ha CTOPIHKAaX HAyKOBO-IOMYJISPHUX
KypHAJIIB, cepell SKUX MOXKHA BiJ3HAYUTH «Bompocst
oOpazoBanus», «OcBiTa 1 Hayka», «Maremaruka B
Ko, « I IoJIMHOMY, B AIKUX BYEH] Ta BUNTE] JIIATHCS
CBOIM JTOCBiIoM. BioMi BYeHI YnMalry 9acTHHY CBOTO
4acy BiJIBOISATH /ISl YATAHHS JIEKIiH B pisHUX JIiTHIX
mKonax. Biamosigl Ha AesKkl OUTaHHS, IOB'S3aHl 3
OpTraHi3alli€ro JIOCITiTHUIBKOT pOOOTH, MOYKHA 3HAWTH
B iX METOIMYHMX CTATTAX 1 MOCiOHMKaxX [1-4].

BupisieHHsi Hepo3B’si3aHUX paHille 4YacTHH
3arajgpHoOi mpodiemMu. Bigomi anroputmu 3HaXO-
JDKCHHSI KOPEHsI /7-TO CTEICHs 3 YMclia 3aCHOBaHI B
OCHOBHOMY Ha YHCEJIbHUX METOJaX, i TOMY HE € TOY-
HuMu. OJMH 3 IUX METOJIB 3aCHOBAaHHI HA YHCEIIb-
HoMy Metoni HplOoTOHa 3HaXOIKEHHS KOPEHIB piB-
HSIHHSI HA TAHOMY BiZIpi3Ky Ta iTepauiiniid popmyimi

X =% (n=1)x, +—

n-1
k

Ileit Merom BHUKOPHUCTOBYE JI€AKE IOYATKOBE
HAOMVMOKEHHsI, a IS 301IbIIEHHS TOYHOCTI BHKO-
PHCTOBYIOTHCS IMTOXiTHI. BU3HAUEHHS TOYHOTO METOTY
3HAXOJDKEHHS KOPEHSI JOBUTHHOTO CTETICHS € I[iIKaBUM
3aBIaHHIM.

@opmyTIOBaHHS Wijeld. MeToro 11iei podoTH €
BHBUCHHS MOMJIMBOCTEH (DOPMYBaHHS y CTYICHTIB
HaBUYOK OpraHizamil JOCTiTHUIBKOI MisITBHOCTI Ha
MIPUKIIAAl 3a7adi y3arajdbHEHHS alIrOpUTMYy 3HAXO-
JOKEHHSI KBaJPaTHOTO KOpPEHsS 3 Yncia 0e3 BUKOPH-
CTaHHS EJICKTPOHHUX 3aCO0IB 1 TAOIHIIH.

Bukian ocHoBHOro marepiaay aoCTiT:KeHHS.
TyT MU TIpeaCcTaBUMO aNTOPUTM, SKAH TOYHO OOYHC-
JII0€ KOPIHB 1-TO CTeTeHs 3 uncia A. Haramaemo crro-
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YaTKy, IO apu(METUYHUM KOPEHEM 7-HOTO CTETICHS
3 JOJATHOTO TIMCHOro Yucia A Ha3WBAa€ThCS JOATHE
nificHe uncno Y/ 4 , sike € pO3B’I3KOM PIiBHSHHS x" = A .

[TponoHOBaHMI AJITOPUTM CKJIaA€THCS 3 HACTYII-
HUX KPOKIB:

1. Po36utn uncno A Ha rpynu mo n nudp, mIo4H-
HAaIO4YM 3 PO3pANy OOMHHMIL. SIKmo uncio 4 Mae
IpoOOBYy YacTHHY, ii TakoXX PO30OHUTH Ha TPYIH TI0 1
uQp, ajge NOYMHAIOYH 3 MIEPLIOTo 3HAKA MiCIIs KOMH.
KinpkicTs upp B ocTanHi rpymi 31iBa abo B oCTaH-
Hill Tpymi paBopyd Moxe OyTu MeHIe 7. KinpkicTh
OTPUMaHMX TPyI nudp 37iBa BiJ KOMU Oyae IOpiB-
HIOBaTH KUIBKOCTI (P y I 9acTUHI pe3ysbTaTy.

2. 3HaliTH KOPIHB 3 HEJONIKOM 3 Tpynu udp, sSKa
MICTUTh HAWOUTBII po3psau (pU HEBEIUKUX 7 1€
POOUTHCS YCHO).

3. BigHATH n-Wii CTemiHb OTPUMAHOi B TYHKTI 2)
mudpuBinpanoirpymmmdp. loocradi ronmcaru cipasa
HACTYIHY TpyIy IUQp (BUKOHATH KOHKATEHAITIFO).

4. CknacTy HepiBHICTb BUAY

x(g"™C 10" + g C 10" x g C 107 X +...+(1)
+¢*-Cr 107 x4 g Cr 10 X e xT Y <y

Jle ¢ — 9YWCJO, CKIAJIeHe 3 yXe BioOMUX IH)p
pesynbrara; x — HeBigoMa mmdpa pesymnprara; r —
ocTaya i3 ImyHkKTa 3).

5. HaitOinmprmumit minmii HeBimx' eMHHUN PO3B’ 30K X
HEPIBHOCTI PUITUCYEMO JI0 YHCTIA ¢.

6. HoBa ocrauya mopiBHIOE Pi3HHIIN MOIIEPEIHBOI
ocTadi Ta 3HaYeHHs JiBOI YacTHHH HepiBHOCTI (1) 3
KpoKy 4) Tipy 3HalIGHOMY B 5) KpOIli 3HAYESHHI X.

7. lloBroproBatu MyHKTH 4) -6) 10 THX IIip, TIOKH
ICHYIOTh HE PO3DIISIHYTI rpynu mudp.

O0urcaINMO, HANPHUKIAI, KOPiHb 5-TO CTEMeHs 3
HaTypanbHoro uucia 1099511627776.

1) po36uBaeMo 4KMCIIO HA TPYIIH 110 5 TGP, TTOUIH-
HalouM 3 HalimMeHmuX po3psaiB: 109°95116°27776.
OCKiJTbKY BUHIIUIO TPH TPYITH, TO IITyKaHe Yrciio Oyme
TPU3HAYHUM.

2)3 rpynu 1UQp, siKa MICTUTh HAHOiIbIII po3-
SITH, 3HAXOAMMO KOPiHb 3 HEIOIIKOM, OTPUMYEMO
109 J =2, ae [x] — miya gyacTuHa Ywcia x. Takum

YUHOM, IH(pa B HAHOUIBIIOMY PO3pAIl HIYKAaHOTO
qUCIa TOPIBHIOE 2.

3) BimHiMaeMo 3 1aHoi Tpynu nudp N'STHIA cTeri-
€Hb Yrcia 2, a 10 OTPUMAHOI Pi3HUI KOHKaTeHYEMO
(mpunmcyemo) HacTymHy rpyny udp. OTpumyemo
nocinigoBHo /09-32=77; koHKaTeHamis yucen 77 Ta
95116 mae uncino 7795116.

4) ckmagaemo HepiBHICTB Buay (1) mpu g=2.

x(2*-5-10* +2°-10-10° - x +22-10-10> -
X2 42-5-10-x° +x*) < 7795116

abo

x(800000+80000 - x +4000- x> +100-x* +x*) < 7795116..

MakcumaneHa uupa, sKa 3aI0BOJBHAE I
HepiBHOCTI, JOpiBHIOE 5. TakuM YMHOM, HOBE 3Ha-
YeHHS ¢ TOpiBHIOE 25.

ISSN 2522-4360



38

5) OTpUMyeEMO  TIOCIIJIOBHO  3HA4YEHHS  JIiBOT
YacTHHU HepiBHOCTI mpu x=35. HoBa ocrada mopis-
HI0€ 7795116-6565625=1229491. Pe3ynbrar KOHKa-
teHarii: 122949127776.

6) ckiagaeMo HepiBHICTH Buy (1) mpu g=25.

x(25*-5-10* +25°10-10° - x +25% -10-10* -
22 +25-5-10-° +x*) 122949127776
abo
x(19531250000 + 156250000 x + 625000 -

X7 +1250-x° +x*) 122949127776

Uncno x=6 — MaKCUMaJNbHUN AN PO3B’ 30K
HEpiBHOCTI, TOMY HOBE 3HaueHHs ¢=256.

7) My 3HAMIIUTH BCi UG pH pe3yabTaTy, TOMY aJro-
pHUTM 3aBepIuB poOoTy. JlificHO, JTiBa YacTHHA OCTaH-
HBOT HEepiBHOCTI Nipu x=6 nopiBHIOE 122949127776,
a 3Ha4NTh, HOBA ocTaya JopiBHIOE 0.

Orxe, /1099511627776 =256 .

3ayBamKuMoO, 1110 3aIPOTIOHOBAHUN ANTOPUTM €
touHuM. Ha koxHOMY 1UKITI 4)-6) aJIropuT™My 3HAXO-
JUTHCSL TU(pa pe3yabraTy, sika BKe HE 3MIHFIOETHCS
JI0 KiHIIA pOOOTH alTOPUTMY.

Jnst oOrpyHTYBaHHSI TOOYIOBAHOTO AalTOPUTMY
CKOPUCTAEMOCS JICCSTKOBUM 3aIllCOM I[IJIOTO YHUCIIA.
Tak Ha3MBa€TbCs WOTO MPEJCTaBICHHS Yy BHUIVISII
cymu cryneHiB umcna 10, y skiii xoedimieHTamu
€ mudpu umcma. SKmoO pe3ynbTar 3HAXOIHKEHHS
KOpeHsI n-ro crerneHst 3 uncna A mae k 1uudp, To

n

A=(10°a, +10""a,_, +..+10°a, +10q, +q,) .  3amu-
[IeMO MpaBy YaCTHHY OCTaHHBOI PIBHOCTI y BUTIISII

. —_— n
n-ro crenens 6iHoma, To0To 4 = (10 a,a, |..a,a, + ao) ,

JIe pUCKa O3Hayae, 1110 CUMBOJIH MiJ] HEIO € Hu(pamu
yKcia. 3B1JICK BUIUIMBAE MOXIIUBICTD 3aCTOCYBAHHS
¢dopmymn Oinoma HproToHa, B sKili 1 BHHUKAIOTh
OinomianbHi Koedimientu C!. Lleit pakr noscHOE
BHJ BUpa3y B AyXKax y HepiBHOCTI (1) mis 3HaXO-
JKICHUST 4eproBoi UU(pH pe3ynprata 3HAXOMKECHHS
KOPEHS 7-TO CTEIICHSL.

Hanpuxiaa, Kky0 4OTUPHU3HAYHOTO YMCIIa MOMKHA
3aIlucaTy TaK:

(10°a+10*b+10c+d)’ = (10abc +d)’ =
= C10° (abe)’ + C;10% (abe)* d + C;10(abe)d” + Cid’.

Tpu ocTaHHIX MOAAHKH SKpa3 1 CKIAJAIOTh BUPa3
y Iy’Xkax HepiBHOCTI (1) micis #ioro MHOKEHHSI Ha
uudpy d, fKa Ha TaHOMY €Talll aJrOPUTMY € IIyKa-
HOIO, a Toniependi 3 mudpu a,b,c pe3ynbrara 3HaAH-
JIeH1 Ha TIOTIEPEAHIX KPOKaX aJlTOPUTMY.

BucHoOBKHN Ta mepcrneKTUBYU MOAAJIBIIUX A0CTi-
JKeHb. 3aBIaHHS Ha y3araJbHEHHS IIJIKOM TIPH-
POITHO BHHHUKAIOTh B paMKax Oy/lb-SIKOTO HABYAIEHOTO
MIPOIIECY 1 CKIIAJAI0Th MIKaBUH KJIac JOCIITHUIIBKAX
3aBAaHb. Po3misHyTHI B poOOTI MpHKIAA MiATBEp-
JUKye 11eH (pakT. Po3B’s13aHHS TaKuX 3a/1a9 CTyACHTaMU
(bopMye y HUX HaBUYKH, SIKi IOTIOMOXYTh IM y TXHIH
npodeciiiHiit aisutbHOCTI. Bimomo, 1o xopommii axi-
BeIb PO3B’SI3y€ HE TINBKM YyXKi 3a7adi, ajie BMi€ CTa-
BUTH 1 pO3B’A3yBaTH CBOi 3aBIaHHS. YMIHHS CTaBUTH
3aBIaHHS TOBOPHUTH PO TIIMOOKE PO3yMIHHS CUTYaIlii.

[ligasiTe y cTaTTi TUTaHHA IEMOHCTPYE MOKITHBO-
CTi 301FKEHHS By31BCHKOI MAaT€MaTHKH 31 MIKIJTHHOIO,
10 BaXJIMBO JJISI CTBOPEHHS TapHOT HaBYAIBHO-MeE-
TomuyHOi 0asm st cremianbHOCTI CepenHs ocBiTa
(MaTemaruka).
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