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ICTOPISI BAHUKHEHHS JIMCHUX
YUCEJL. HIJIA TA JPOBOBA YACTUHHA

AHoranis. Yucna HEBHNAIKOBO YBIWIUIM B Halle >KUTTS. HaBiTh Baxko
ySIBUTU cOO01 CIUIKYBaHHS O€3 BUKOPUCTAaHHA 4YHcell. JII0ACTBO CTBOpHWIIO Oararo
3aKOHIB 1 3aKOHOMIPHOCTEH y CBIT1 YMCEJ, pO3rafao JesKl TAEMHHUII 1 BAKOPUCTOBY€E
CBO1 BIJIKPUTTS y MOBCSIKIEHHOMY HUTTI.

BuBuatoun maremaTHKy, yuHi MarOTh CIIpaBy 3 Pi3HUMU THIaMu yucen. OmHak
Oararo Jofel TUIyTarThCs, 00 HE PO3YMIIOTh, 110 Take JIMCHI YUCia, a M0 TakKe
HaTypaibHl uucia. AOO sKa pI3HUI MDK paliOHAJbHUMU Ta 1ppaliOHaTbHUMU
yuciaamu?

[Tepri 3ragku PO 1T YKMCIa BIAHOCATHCS 0 PaHHIX ITMBLTI3AIIMN, TAKUX K
JTAaBHBOETHUIETChKA Ta JIaBHhOBaBUJIOHCHhKA. Ha paHHIX eTamax po3BUTKY JIOACTBA
YHUCJIa BUKOPUCTOBYBAIKCS JIJISi MPOCTUX MOTPeO, TaKUX SK JHI, KPOKH Ta TPOIII.
[TepBicHi cycminbcTBa MOTpPeOyBajdM JUIIE KITbKOX OCHOBHHMX YHCEN. 3 4YacoM
IIUMBUII3AIliS PO3BUBAJNIACsA, 1 MOTpeda y BUKOPUCTAHHI HIMPIIOTO CIEKTPY YHCEN
3poctana. [{ei nporec 3aifHsB 6arato yacy i BUMaraB BEJIMKOi KOTHITUBHOT POOOTH.
[ToHATTS uMcna 3HAXOMUTHCS B IIEHTPI MareMarwkd. Ha mouarky He iCHyBalo
a0CTpakTHOTO po3yMiHHs yucia. Yucna acoriroBaiucs 3 00'ekTamu, siki MOKHa OyJ10
NOpaxyBaTH, 1 Pi3HI JIIOAUM Maju Pi3HI YSABJIEHHS MPO OAHY M Ty caMy KUIbKICTh
00'exTiB. 3 PO3BUTKOM MHUCEMHOCTI Ta BUKOPUCTAHHSAM CHEIIaJbHUX CUMBOJIIB JJIS
MO3HAYEHHSI YKCeN 3'ABUIIOCS a0CTpaKTHE PO3YMIHHS HATYypalbHUX YHCEIL.

Sx110 ToBOpUTH PO APOOH, TO BOHH BUHUKIIU SIK POITUPEHHS TTOHATTS I1JIOTO
Yyucia JUisl OMUCY YacTHH, APOOIB 1 BIAHOIIEHb MK HUMH. J[poOu B cTapomaBHIX
IIUBLUTI3AI[ISX BUKOPUCTOBYBAJIUCS 1 PO3yMLIHCS IO Pi3HOMY, HanpukiIaa y JlaBHboMy
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€runti €CTUNTSHA BOJOIIIN 3HAHHIMU ITPO IPo0OH, aJie MepeBaKHO BUKOPUCTOBYBAIIU
iX 3 4HMCeNbHUKOM. A OT BaBUJIOHSHM BHUKOPUCTOBYBAJIM IIICTAECATKOBY CHUCTEMY
YHUCJICHHS, J€ KokHa mudpa MHOoxuiacs Ha 60. Lls cucrema mnpomorxkyBaia
BUKOPHCTOBYBATHCS JIJI1 BUMIPIOBaHHS 4Yacy 1 KyTiB IiCis MaaiHHSA BaBuiIoHCHKOT
iMITepii.

CyuacHuii cmoci6 3anucy ApoOiB 3 YHCEIbHMKOM 1 3HAMEHHHUKOM OyB
po3pobrnenuii B [Haii, 3 Aestkumu BigMiHHOCTAMU. CHCTeMa 3amucy Ipo0iB 3 YHCEIb-
HUKOM, 3HAMEHHHUKOM 1 PHCKaMH ICHyBaja MpPOTSITOM CTOJNITh, ajieé BOHA CTajia
PEBOITIOIITHUM SIBUILIEM y MaT€MaTHIII.

He 3amepedyro, mo apoOu BIOITPaOTh BAXIWBY pOJIb y MaTreMaTulll Ta
BUKOPHCTOBYIOTBCSI B 0araThbOX Tally3dX HayKd 1 TeXHIKM. BoHM po3BuBaiMCA
IPOTATOM CTONITh 1 € CBIAYEHHSIM TBOPUOCTI MATeMaTHWKIB Ta IXHbOrO Oa’KaHHA
rIUOIIIe 3pO3yMITH CBIT.

CBIT JIGKUTHh B OCHOBI BCi1€1 MaTeMaTHKH, a JIMCHI YMCIIa 3HAXOAATHCS B LICHTPI
MaTeMaTHK{ 1 JIO3BOJISIOTH BUMIPIOBATHM BIJICTaHI, 4Yac, TeMIeparypy, Ta IHII
napaMmeTpH, 110 OTOUYIOTh Hac. BUBUEHHS Ta 3aCTOCYBaHHS IHCHUX YHCEI TOCTIHHO
PO3BUBAETHCSI, CTBOPIOIOTHCSI HOBI METOAM Ta IHCTPYMEHTH

Hogi iHcTpyMeHTH 711 HOBUX BiIKpUTTiB. Komm'toTepHe MojienoBaHHS CTae
BIPTyaJIbHOIO J1TA0OpATOPI€I0, € MU MOXEMO JOCHIIKYBaTH CKJIAJHI CHUCTEMH,
ONMCYBaHI JIMCHUMHU 4YHclIaMd. J[MHAMI4HI CUCTEeMH, NU(EpeHLIATbHI PIBHAHHS,
Mojieni (pI3UYHUX SBULI — BCE L€ CTA€ JTOCTYIMHUM JUJISl aHali3y Ta IPOTHO3yBaHHS,
aHaii3 JaHuX Aa€ ropu iHGopmalii, IO MICTATh IIMCHI YUCIA, TEHNEpP HE MPOCTO
uudpu.

3aBaSKM MAIIMHHOMY HAaBUYAHHIO MU MOXKEMO PO3KpWUBAaTH HOBI 3aKOHO-
MIPHOCTI, POOMTH MPOTHO3M Ta MNPUWMATH Kpalll pilleHHsS, a OCh rpadiku Ta
IHTEepaKTUBHI Bi3yasi3ailii CTal0Th BIKHOM Y CBIT AIHCHUX urces. Mu MokeMo OauuTh
iX TTOBEIHKY, PO3YMITH iXH1 BJIAaCTUBOCTI Ta JOCIIKYBAaTH 1XHI TAEMHHUIII.

PeanbHi mudpu pobnste (QiHAHCOBUN CBIT OUTBII CTIHKHUM Ta IMPO30PHUM.
3aBAsIKY TIMCHUM YUCIIaM MU MOXKEMO Kparlle po3yMiTH CKJIaH1 (JiHAHCOBI MPOIIECH,
npuitMati ORI OOTPYHTOBAH1 PIIICHHS Ta OyayBaTh OUIBII CTIHKY Ta MPO30PY
¢diHaHCOBY cucTeMy. Y MENUIIMHI: TIACHI YHCIa PIATYIOTh KHUTTS Ta TOKPAIIYIOTh
AKICTh KUATTS JIIOACH: 3a JOMmoMoror komm toTepHoi tomorpadii Ta MPT mikapi
MarTh MOMJIMBICTh OTPUMATH J€TAJIbHI 300paXeHHS BHYTPIIIHIX OPTaHiB, IO
JiorioMarae M J1iarHOCTyBaTH 3aXBOPIOBAHHS Ta TUTAHYBAaTH JIIKyBaHHS.

VY naniit po60TI MpoaHaIi30BaHO POJIb NIMCHUX YUCEI Y CydacHOMY CBITI. byso
JOCJIIPKEHO TaKl aCHEKTU SIK 1CTOPisl PO3BUTKY JIMCHUX YMCEN: BIJ HAUMPOCTIINX
Jpo0iB, 10 CKJIaJHUX MaTEMaTUYHUX KOHIICTIIIH, HOBI METOAM JOCTIKEHHS TIMCHUX
Yyuce, MPaKTUYHE 3aCTOCYBaHHS MIMCHUX YHCeN: y (iHaHCAX, MEIUIIMHI Ta 1HIITUX
raixy3sx. BcranoBieHo, 1110 JTiHiCHI YKClIa € OCHOBOIO MaTeMaTHKu. J[ilicHi yrcia — 11e
He rpocTo mudpu. I{e 6e3mMexHul CBIT 3HaHBb, MOKJIMBOCTEH Ta HOBUX BIJIKPHUTTIB.
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THE HISTORY OF REAL NUMBERS.
INTEGER AND FRACTIONAL PARTS

Abstracts. Numbers have entered our lives for a reason. It is even hard to
imagine communication without using numbers. Mankind has created many laws and
patterns in the world of numbers, solved some mysteries, and uses its discoveries in
everyday life.

They are dealing with different types of numbers in math. However, many
people get confused because they do not understand what real numbers are and what
natural numbers are. Or what is the difference between rational and irrational
numbers?

The first mention of integers dates back to early civilizations, such as the
Ancient Egyptian and Ancient Babylonian. In the early stages of human development,
numbers were used for simple needs such as days, steps, and money. Primitive
societies needed only a few basic numbers. Over time, civilization developed and the
need to use a wider range of numbers grew. This process took a long time and required
a lot of cognitive work. The concept of number is at the center of mathematics. In the
beginning, there was no abstract understanding of number. Numbers were associated
with objects that could be counted, and different people had different ideas about the
same number of objects. With the development of writing and the use of special
symbols to represent numbers, an abstract understanding of natural numbers emerged.
Speaking of fractions, they originated as an extension of the concept of an
integer to describe parts, fractions, and the relationships between them. Fractions in
ancient civilizations were used and understood in different ways, for example, in
Ancient Egypt, the Egyptians had knowledge of fractions, but mostly used them with
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a numerator. The Babylonians, on the other hand, used the hexadecimal system,
where each digit was multiplied by 60. This system continued to be used to measure
time and angles after the fall of the Babylonian Empire.

The modern way of writing fractions with a numerator and denominator was
developed in India, with some differences. The system of writing fractions with
numerator, denominator, and dashes had existed for centuries, but it was a
revolutionary phenomenon in mathematics.

There is no denying that fractions play an important role in mathematics and
are used in many fields of science and technology. They have evolved over the
centuries and are a testament to the creativity of mathematicians and their desire to
understand the world more deeply.

The world is the basis of all mathematics, and real numbers are at the center of
mathematics and allow us to measure distances, time, temperature, and other
parameters around us. The study and application of real numbers is constantly
evolving, with new methods and tools being created.

New tools for new discoveries. Computer modeling becomes a virtual
laboratory where we can explore complex systems described by real numbers.
Dynamic systems, differential equations, models of physical phenomena - all this
becomes available for analysis and forecasting, data analysis provides mountains of
information containing real numbers, no longer just numbers. Thanks to machine
learning, we can uncover new patterns, make predictions, and make better decisions,
while graphs and interactive visualizations become a window into the world of real
numbers. We can see their behavior, understand their properties, and explore their
secrets.

Real numbers make the financial world more stable and transparent. Thanks to
real numbers, we can better understand complex financial processes, make more
informed decisions, and build a more sustainable and transparent financial system. In
medicine, real numbers save lives and improve the quality of life: with computed
tomography and MRI, doctors are able to obtain detailed images of internal organs,
which helps them diagnose diseases and plan treatment.

This paper analyzes the role of real numbers in the modern world. We have
studied such aspects as the history of the development of real numbers: from the
simplest fractions to complex mathematical concepts, new methods of studying real
numbers, and practical applications of real numbers in finance, medicine, and other
fields. It has been established that real numbers are the basis of mathematics. Real
numbers are not just numbers. This is an unlimited world of knowledge, opportunities
and new discoveries.

Keywords: mathematics, number, real numbers, fraction, natural numbers.
rational numbers, irrational numbers, integer and fractional parts, numerator,
denominator.
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IlocranoBka mpo6jsemu. OCHOBOIO MareMaTUKH € JIIMCHI YUCIIa, 110 BUKO-
PHCTOBYIOTHCSI B 0araThoX rajfy3sx Hayku Ta TeXHIKH. Po3ymMiHHS icTOpii BAHMKHEHHS
JTIACHUX YHCeNl Ta iX CTPYKTypu (Iija Ta ApoOOBa YaCTHUHU) MOXKE JTOMOMOITH Y
KpalloMy pPO3yMIHHI MaTeMaTUKH B IIIJIoMY. ICHYIOTH pi3HI TEopii IIOJ0 TOTO, SK
BUHUKJIM JIMCHI 4YMClia, 1 JOCHIHKEHHS LMX TEOpIM MOXKE JaTH HOBE PO3YMIHHS
mareMaTuku. CBIT pACHIE€ YHCICHHUMH TEOPISIMU MOXO/HKEHHS JAIMCHUX YUCEIN, aje
KOJIHAa 3 HUX HE BOJIOJI€ OCTATOYHOIO ICTUHOIO. SIK HACHIZOK, IIKOJSAPi 1 HaBITH
CTY/JICHTH ONUHSIOTHCS B CTaHI PO3TyOJICHOCTI, 1€ TIOB'S3aHO 3 THM, 1110 iH(OopMarlis,
BUKJIAJICHA Y JaHUX TeMaX, 3[Ja€ThCS 3aHAATO CKJIAJHOIO JUIS MOJIOJOTO MO3KY 1
3aBa)Ka€ YITKOMY CHOPUUHATTIO. ToMy HOTpIOHI YiTKI Ta CTHUCHI MOSCHEHHA, 10
PO3KpUBAIOTh ICTOPI0 BUHUKHEHHS IMCHUX YHCEN Ta iX CTPYKTYpYy, 100 3po0UTH
CKJIaJIHY TEMY JOCTYIHOIO ISl MOJIOAMX JOCTITHUKIB.

AHAaJIi3 OCTaHHIX J0cJiIKeHb 1 myOJaikaniii. [{iicHl Ynciia, BKIIOYar04YH 111
yucia 1 ApoOu, CKIIaJaloTh OCHOBY MaT€MaTUKU 1 BUKOPHUCTOBYIOTHCS B Oararbox
ranxy3sx Hayku. HemogaBHi JocCTi/pKeHHs Ta myOuiKallii MpoJiijd HOBE CBITJIO Ha
MOXOPKEHHSI Ta CTPYKTYPY IIUX YKCell. AHAIII3YIOUU apXiBU Ta MaTeMaTUYH1 CUCTEMHU
PI3HUX KYJIBTYpP, AOCIITHUKH BUBYAIOTh, SIK TOHSTTS AIMCHUX YHCEN PO3BUBAIOCS
npotsiroM ictopii. HoBi apxeosoriuHi 3HaxXiKM Ta ICTOPUYHMM aHami3 JaloTh
YSIBJICHHSI TIPO T€, SIK JIFOW B Pi3HI EP10IA PO3YMUIU Ta BUKOPUCTOBYBAJIA JPOOH.
BuBuaroun HOBITHI HayKoBI poOOTM Ta myOmikauii, mpoOiieMy po3yMiHHS
JTIACHUX 4YMCeNl Ta iX CTPYKTYpPH BHUCBITIWIM Taki MPEACTaBHUKU gK JlemekiHf,
I'eopr Kantop, I'enpix Jleber, Kynb Anpi Ilyankape. OgHak He po3po0OaeHO YITKOL
METO/I0JIOT1i BUKOPUCTAHHS MPOOJEMHHMX METOJIB y Kypcax ajireOpu Ta ejieMeH-
TapHOTrO aHAJI3Y.

Merta crarTi: y3araJbHUTH Ta CUCTEMAaTH3yBaTW 3HAHHS Y4YHIB IpPO AIHCHI
Yyucia, MUTy Ta IpoOOBY YacTHHY, MPUTalaTy MpaBuja ik HaJ JIMCHUMU YUCIaMHU.
Po3BuBaru noriuHe MUCIEHHS, ITaM'sITh Ta MOBJIEHHEBI HaBWYKU. [lokazatu npsimuit
3B'I30K M)XK MAaTEMaTUYHUMH TOHATTSAMH Ta HABKOJIMIITHIM CBITOM.
BuxopucToByBaTH aKTUBHI Ta HA0UHI METO/IM HAaBYaHHSI.

Buknan ocHoBHOro marepiasy. IcTopiss BUHUKHEHHS JIWCHHUX YHCEI, SIKI
CKJIaIal0ThCs 3 1101 Ta IpoOOBOi YAaCTUH, MOB'I3aHA 3 PO3BUTKOM MAaTE€MaTHKHU B
naBHi yacu. [lepii 3rajgku mpo 1ii yrcia (MMO3UTUBHI Ta HETaTUBHI1) BIAHOCATHCS J10
paHHIX IUMBUII3AllA, TakKUX SK JaBHbOETUIIETChKA Ta JaBHHOBAaBWJIOHCHKA. Y
JTaBHROMY €THNTI BUKOPUCTOBYBAIUCS TO3HAYCHHS IJIs1 JOAATHUX LIJIMX YUCEI, aje
BOHH HE MaJIH BiJl'€MHUX YUCEI Y HYJIS.

VY paHHIX eTamax po3BUTKY JIIOACTBA YMCIIa BUKOPUCTOBYBAIHCS JIJISI IPOCTUX
notped, Takux K OOJIK MaiHa, JTHIB, KPOKIB Ta rpoiueid. [loyarkoBi cycniiabcTBa
MaJi TOTpely JIUIIE B IEKUTHKOX MEPIINX YUCIaX. 3 pO3BUTKOM IHMBIII3ali 3pociia
norpeda y BUKOPHUCTAaHHI OUIBII IMIUPOKOTO CreKTpy umcen. Llel mporec 3aifHsB
BEJIMKY KUIBKICTh Yacy 1 BUMaraB 3Ha4YHOi KOTHITUBHOT Mpari.
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[ToHsATTS yKcia € KIo4oBUM y Maremaruill. CrioyaTky He 1CHyBaJlo abCTpaKT-
HOTO PO3yMIHHSI 4YHCEJ; BOHM OyJlIM TIOB's3aHI 3 00'€kTamu, sKI MOXKHa OyJ0
MepeTiuynuTH, 1 Ppi3HI HAPOAM MaJIM PI3HI CHUCTEMH IO3HAUYCHHS IS OJHAKOBUX
KUTbKOCTEH TpeaMeTiB. AOCTpakTHE PO3yMIHHS HaTypajdbHUX YHCeN, TOOTO 4yuced,
110 HE MOB'SI3aH1 3 KOHKPETHUMH 00'€KTaMu, 3'SIBUTIOCS 3 PO3BUTKOM MUCEMHOCTI 1
BBEJICHHSIM CIICLIaIbHUX CUMBOJIIB JIJISI TO3HAYEHHS YHCEIL.

BuxopucranHs BiT'€MHUX 4YHCENl CTaj0 MOXJIHMBUM 3aBISKA PO3BUTKY
anreOpu, sika Hajana yHIBEpCaJIbHUU METOJ PO3B'I3aHHA apu(METUUHHMX 3a]ad
HE3aJIeKHO BIJ IX 3MICTY YM MOYATKOBUX JaHuX. Bin'eMHl ymcna modanu cucte-
MaTU4YHO BUKOPHUCTOBYBATHCS 1HAIMCEKMMH MareMatukamMu MK VI 1 XI ctomiTrsmu.
B €Bponi Bonu O0ynu Briepuie Bukopuctani B X VII cromitri, konu Pene [{ekaprt, sikoro
BBAKAIOTh "OAaThKOM'" aHAIITUYHOI TE€OMETpli, BBIB T€OMETPUYHE TIYMaYCHHS
BII'€MHUX 4Hcesl. Y 17 CTOMTTI PO3BUTOK Cy4acHOI MareMaTHKH BUMAaraB 4iTKOTO
BU3HAYEHHSI MOHATTS YMCIIA, 10 CTUMYIIOBAJIO MOJajibllie HOro po3mmnpenHs. Oaux
3 3aCHOBHHUKIB MareMaThuyHoro aHaimisy, Icaak HeroToH, y cBoiil mpari "3aranabHa
apumeTuka", BU3HAYMB YHUCIO SK aOCTPAKTHUN NPUHIIMI, IO BigoOpakae
CHIBBIJHOILIEHHS MIXK JBOMa BEJIMYMHAMU OJHOIO THILYy, & HE IPOCTO KOJEKIIIIO
onuHuIb. e BU3HAUEHHS BCTAHOBUJIO €JMHE ¥ yHIBEpCaJIbHE MOHSATTA ISl palio-
HaJbHUX Ta IppalllOHAIbHUX AlcHUX yucen [1].

JIpoOoBi urcia 3'sIBUIUCS SIK PO3IMIMPEHHS KOHIEMIIT ITUX YUCEeN ISl OITUCY
YaCTHH, YacCTOK 1 BIHOIIEHb MK HUMU. BOHU TakoX Malli BeTUKE 3HAYCHHS IS
CTapOJIaBHIX IIUBLII3AI1 Y BUMIPIOBaHHI KUJIBKOCTEH Ta 00CHTIB.

AnreOpaiuni AiiicHI 4yMcia (K1 BKJIKOYAIOTHh 1ppallioHajIbHI Ta palioHabHI
yucna) Oynu Ommkue BuBuYeH1 B J[aBHii ['perrii, 30kpemMa i1 BIUIMBOM MaTE€MaTHKIB,
takux sk [ligarop, EBkiig 1 Apximen. Bouu gocmiikyBanu BIACTUBOCTI YMCE 1
BIIEpIIIC 3a3HAYMIIM ICHYBaHHS YHCEI, SIK1 HE MOYKHA MPEACTABUTH Y BUIJISIIL IPOOIB,
TaKUX K KOPiHb KBaJpaTHUH 3 YKCIIa, SIKE HE € TIOBHUM KBaJiparom [2].

ITorpeba y BUMIpIOBaHHI JOBXKHH, IIIOINI 3€MEJIbHHUX MUISHOK, MacH TIJ Ta
IHITUX BETTUYUH TOTO K TUITY BUKIIMKAJla BUHUKHEHHs po0iB. [1i yac BUMiproBaHHs
HE 3aBXKJI1 BUXOIMIIO I11JI€ YUCII0, OCKUTBKH OAUMHUIIS BUMIPIOBAHHS HE 3aBXK U TOUHO
Jiviacs Ha BUMIPIOBaHY BenuuumHy. Hampukian, mpu posnoausti 3700u4i Mixk
MUCTUBLUSAMHU HE 3aBKIW BUXOAMUIIO PO3MOAUIMTH ii MOPIBHY, OCKUIBKH KUIbKICTb
MUCIIMBIIIB HE 3aBXK]IM OyJia KpaTHOIO KUIBKOCTI 37100yToi AuunHu. Lle npusBeno 1o
MOSIBU HAUIIPOCTIIIUX APOOIB, TAKUX SIK IMOJOBHHA, TPETUHA 1 YBEPTb.

CrapoJaBHI €TUNTSAHU BOJIOAUIM 3HAHHSAMU MpPO JpoOH, aje MEepPEeBaKHO
BUKOPUCTOBYBaJIM JpOOM 3 YHCENbHUKOM 1. BaBWIOHSHHM BHUKOPHUCTOBYBAIH
HIICTAECATKOBY CUCTEMY YMCIIEHHS, JI€ KOXKEH po3psa MHOXKHBCS Ha 60. L{g cucrema
3aJUIIMIIAcS Y BXKMBAHHI JUIs BUMIPIOBAHHS 4acy Ta IpalyciB KyTa HaBIThb MICI
nafinHsg BaBwioHchkoi immepii. ACTPOHOMH Ta MAaT€MaTUKH aHTUYHOCTI Ta
apaOCBhKOro CBITY MPOAOBKYBaJIN BUKOPUCTOBYBATH IIICTAECITKOBI APOOH.
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Ha teputopii KuiBcbkoi Pyci nepiiimM MmaTeMaTHKOM, SIKUH JTOCIT1IKYBaB MOLT
[IJTMX 4YKCeNl Ha 4YacTHHH, OyB HOBropojacbkuit monHax Kupuk. ¥V 1136 poui BiH
HanucaB TpakTar "Uucio pokiB", B IKOMYy ONKUCAB METOAM OOYMCIICHHS Yacy.
Cyuachuii crioci6 3anucy qpo06iB 3 YUCEIbHUKOM 1 3HAMEHHUKOM OyB po3po0-
jeHult B [H11, ane 13 NeBHUMU BIIMIHHOCTSIMU: 3HAMEHHUK PO3TAIIIOBYBaBCS 3BEPXY,
a YMCEJIBbHHK — 3HU3Y. X0ua CHCTEMa 3aIiCy APO0iB 13 YUCEIbHUKOM, 3HAMEHHUKOM 1
JTPOOOBOIO PUCKOIO ICHYE BXKE 0araro CTOJITh, BOHA CTajia PEBOJIOMIMHOO TIOIEI0 B
MaTEMAaTHIIi.

[{ro cuctemy po3pobwmmm apadu, a Jleonapmo Ilizancekmii (1202 p.) mommpus
ii B €Bpori, Jie 0 IbOr0 BUKOPUCTOBYBAIMCS JIMIIE 3BUYANHI JPOOH.

[IpakTryHa isJBHICTD JIFOJEH CIIOHYKajda 10 PO3BUTKY HOBUX YHCIIOBHX
KOHIIEMII, a MaTeMaTuKa, 31 CBOro OOKy, 3a0e3IeuyBajia iM TEOpEeTHYHE OOIPYHTY-
BaHHS Ta CUCTEMAaTHU3AIIIIO.

Beitepmtpacc He OyB mepuiuMm, XTO JOCTIKYBaB MHOXHHH, aje WMOro
BU3HAUEHHS JINCHOTO YHCIA, K JEACKIHJ0BOI MHOXKHHH, CTajJ0 PEBOJIOLINHUM i
3HAYHO CIIPHUSIIO PO3BUTKY T€OPii MHOXKUH Ta MAaTE€MAaTHUKH 3arajioM.

JlenexinaoBa MHOXKMHA - 116 MHOXKMHA palliOHaJbHUX YHCEI, SKa Ma€ TakKl
BJIACTUBOCTI:

1) BoHa HE MICTUTh HATMEHIIIOTO BEPXHBOTO KOP/IOHY;

2) Oynb-sike pallloHaJIbHE YMCIIO, MEHIIE 3a BEPXHIO MEXY, HAJICKHUTh I
MHOHHI.

Po3BUTOK MOHATTS AIMCHUX YUCEN TPUBAB YIPOIOBXK ICTOPIi MareMaTukH, i
Horo cywyacHe posyMiHHS 1 dopmanizaimis Oynu BBeaeHl y XIX cTOmiTTI, KOJIU
MaTe€MaTUKU TOoYajdd BUBYATH BJIACTMBOCTI YMCEN OLIbII CHUCTEMaTU4yHO. Temep
JIMCHI YKClia BUKOPUCTOBYIOTHCA B PI3HHMX rajy3sx MaTeMaTHKU Ta HayKd, 1100
BHCIIOBJIFOBATH 1 BUPINIYBAaTH PI3HOMAHITHI 3aBJJaHHS 1 TPOOJIEMH.

[Toxnagatoun ocHOBM Teopli MHOXKHH, BeiepmTpacc Takok BHIC 3HAaYHUUN
BHECOK Y TaKi rairy3i MaTeMaTHKH:

MarematuuHuii  aHaji3: po3poOKa Teopii TrpaHUIlb, HEMEPEPBHOCTI Ta
nuepeHITiIoBaHHS.

Teopist pyHKIIIM: AOCTITKEHHS BIACTUBOCTEN PI3HUX THUITIB (PYHKIIIH, TAKUX K
CTEINEHEB1 PSAIU, TPUTOHOMETPHUYHI PSAIU Ta aHATITHYHI (YyHKIII].

BapiariiiHe yncneHHs: 3HaYHUN BHECOK Y TEOPIIO €KCTPEMYMiB (QYHKITIH.
JlificHi ymcna € 6a30r0 MaTEeMaTUKH IS BUMIPIOBaHHSI BEJIMYMH, BiJICTaHEH,
yacy Ta IHIMX napameTpiB. [IocTiiHUN PO3BUTOK TX JOCHTIIKEHHS Ta 3aCTOCYBAHHS
MPU3BOJIUTH JI0 TTOSIBU HOBUX METOJIB Ta IHCTPYMEHTIB.

HoB1 MeToau qOCHIIKESHHS:

Komm'toTepHe MomentoBaHHS: BUKOPUCTOBYETHCS ISl aHAI3Y CKJIQJIHHUX
CUCTEM, SIKI OMMCYIOThCS JAINCHUMHU YMCIIAaMU, HAMPUKIIAJ, TAHAMIYHI CUCTEMHU Ta
nvdepenItiaabHi PIBHIHHS, a TAKOXK MoJIell (DI3UYHUX SBUIII.
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AHaJIi3 TaHUX: BEJIMKI HA0OpH JaHUX, 110 MICTSATh JIHMCHI YUCJa, CTalOTh BCE
JOCTYHHIMMH. IX aHami3 3a JONOMOIOI HOBUX METOIB, TAKUX K MaIlMHHE
HaBYaHHsI, JI03BOJISIE OTPUMYBAaTH HOBI 3HAHHS Ta MOXJIMBOCTI [3]. Bizyamizamis:
rpadiyHi Ta IHTEPAKTUBHI Bi3yali3allii J0IOMararmTh JOCTITHUKAM Kpalle po3yMITH
BJIACTUBOCTI AIMCHUX YHMCEJ Ta X MOBEAIHKY Y PI3HUX CLICHAPIsX.

VY dinaHcOBIi cdepi AIHCHI YUCITAa BHUKOPUCTOBYIOTHCS TSI MOJACITIOBAHHS
PHU3HKIB, IPOTHO3YBAaHHS KypCiB BAJIIOT Ta PO3B'SI3aHHS 1HIMHX 3a1a4. Y MEIUIIMHI
BOHU BUKOPHUCTOBYIOTBHCSI JJISI CTBOPEHHS MEIUYHHX 300pakeHb, aHAII3y ITaHUX
MAIIEHTIB Ta MOJEIIOBAHHS 010JI0TIYHUX MPOIIECIB

BucHoBok. Y X0/ pO3BUTKY MaTeMaTUKW A1MCHI YUCTa, CKIAACHI 3 1UIOI Ta
JIpOOOBOi YAaCTUH, BUHUKIIM SIK Pe3ylabTaT HEOOXITHOCTI BUPAXXECHHS PI3HUX BH/IIB
KUIBKOCTEW, BIIHOUIEHb Ta O0OCATIB. BOHM 3HAMIUIM MIMPOKE 3aCTOCYBAHHS Y
BUMIPIOBAHHSX, HAyIll Ta 1HKeHepli. Po3yMiHHS MIMCHUX YHCEN CTajo BaKJIMBUM
KPOKOM Y PO3BUTKY MaTeMaTUYHOI HAyKH, a iX BIIACTUBOCTI JJO3BOJIAIOTH BUPIITYBaTH
CKJIaJIHI MaTeMaTH4Hl Ta HaykoBi 3amadi. JlificHi umcma € (QyHIaMEHTaIbHUM
MOHATTSM Yy MaTeMaTHIIl 1 BIITPAIOTh KIIOUOBY POJIb Y PO3BUTKY HAyKOBHX 3HaHb Ta
TEXHOJIOT1H. [cTopis MIACHUX YKcelN Hallluy€e COTHI pOKiB. Bin paHHIX KOHIIEMIIi# Mpo
BEJIMYMHM Ta BIJCTaHI1 O Cy4yaCHUX aOCTPaKTHUX aKCiOM, MIMCHI YHClIa TMpONIILIN
MOBrui nuisix epodroiii. Llel nuisix OyB HamoBHEHUH Tpalero 0araTboX BU3HAYHUX
MaTeMaTHKIB, sIKI BHECIM CBIA BKJAJ Y PO3YMIHHS Ta 3aCTOCYBaHHS LIUX YHUCEN.
CphorosiHi AiMCHI YuCIa € OCHOBOK CYYacHOI HayKH, BOHU BHUKOPHUCTOBYIOTHCS IS
OMKCY MPAKTUYHO BCIX (PI3UYHUX SBUII, BIJ PyXy IUIAHET 10 MOBEIIHKU aTOMIB.
JlificH1 yMcna M03BOJISIIOTH HAaM BHUMIPIOBaTH, MOJEJIOBAaTH Ta MPOTHO3YBaTH CBIT
HABKOJIO Hac. BakJIMBO pO3yMITH HE JIUIIIE MPAKTHYHE 3HAYCHHS TIMCHUX YHCEI, aje
1 iX icTopuuHy eBoioLito. Lle po3yMiHHS Ja€ HaM KIIOY JO PO3TaJKH Ta€EMHHULb
MPUPOU Ta JO3BOJISIE HAM MPOJIOBKYBATH NOCIIHKEHHs BeecBiTy.
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