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AnctaHuinHni kypc «MaTemaTurka B Mpupomdi»

Po3gin 1. Tema: IcTopia MaTemaTnKu Ta Tl OCHOBHI HanpsiMKu

MaTemaTuKa (3 rpeubKor: padnua, mathéma, TO6TO «3HaHHS, BUBUYEHHS») BOMpaE B cebe fe-
KiflbKa HanpsiMKiB MOACbKMX 3HaHb NPo CBIT HaBKO/O Hac: Teopisa uncen («KinbKocTi»); Anrebpa
(«CTpyKTYypn»); F'eomeTpis («MMpocTip»); MaTemaTnyHMiA aHani3 («3miHuW, Bapiauii»). Ane Bce Le He €
3aralbHONPUIAHATI BU3HaYeHHA. Kpim TOro, € We Tak 3BaHa «[1pukKnagHa MaTeMaTukay, Lo 0ypxnmeo
PO3BMBAETHLCH. ..

BifbLle Npo Le MoXKHa AisHaTnca y Bikinegii: https://en.wikipedia.org/wiki/Mathematics.

MaTtemaTrKa BUKOPUCTOBYETLCS B YCbOMY CBITi SIK BXK/IMBUIA IHCTPYMEHT Yy 6araTboXx ranyssx,
BK/IOHAKOUN NPUPOLHUYI HAayKW, TEXHIKY, MeAWLMHY Ta CycnifbHi Hayku. MpuknagHa matemartumka,
rasy3b MaTeMaTuKW, L0 3aiMaETbCA 3aCTOCYBAHHAM MaTeMaTUUYHUX 3HaHb B IHLUNX rany3ax, Hagmxae
| BUKOPUCTOBYE HOBI MaTemaTuuHi BIAKPUTTA, a iHOAI NPW3BOAWTL 4O PO3BUTKY abCOMOTHO HOBMX
mMaTemMaTUYHUX AMCUMNIIH, TaKMX SK CTaTUCTMKA Ta Teopis irop. MatemMaTnKmn TakoxX 3aiMaroTbCs Yu-
CTOI0 MaTeMaTKOK (ab0 MaTemMaTMKOK «3apafm cebe»), He Matoyn Ha yBasi XXOAHOro MeBHOro 3acTo-
CyBaHHS. He iCHye YiTKOT NiHil, WO POo34inge YnCTy i NpUKNagHy mateMaTuky, i TOMy NpakTUYHI 40-
[AaTKW NS TOrOo, WO NMOYMHAIOCA AK Y/CTa MaTeMaTrKa, YacTo BUABMIAKOTLCA HabaraTo nisHile. [1]

LLIaHoBaHa B CBiTi bpuTaHcbKa EHUMKIONEAis (https://www.britannica.com/) BU3HaE MaTemMaTuKy AK
HayKy Npo CTPYKTYpPY, NOPAA0K Ta BiJHOLLEHHS, LLIO CKanacs 3 eNeMeHTapHMX MPakTuK MigpaxyHKy,
BUMIpIOBaHHS Ta onucy (opM npeamMeTiB. MaTematmka mae npsiMe BiAHOLLIEHHA 40 NOTIYHUX MIPKY-
BaHb Ta Ki/IbKICHOro 064YMCNEHHS, a i PO3BMTOK nepeabdadae aeaani 6inbluMiA CTyNiHb igeanizauii Ta
abcTparyBaHHsa /oro npegmety. MounHatoum 3 17 CToniTTA, MateMatmka 6yna HEOAMIHHWUM [LOMoB-
HEHHAM [0 (Di3VYHMX HayK i TEXHONOTI, a B 6iNbLL Mi3HI Yacy BOHa B3s/1a aHa/IoriuyHy Posib Y KifbKi-
CHMX acreKkTax HayK npo XuTTa. [2]

Y 6aratb0oX KynbTypax — nif CTUMY/IOM NOTPe6 MPakTUYHMX 3aHATb, TaKUX AK TOPriBAsA Ta Cifib-
CbKe rocrnofapcTBo — MaTemMaTuka po3BMHYNacs faneko 3a Mexi (NepBMHHOI0) 6a30BOro NifpaxyHky.

Yci matemaTuyHi cuctemn (Hanpuknag, EBknifosa reoMeTpis) — Lie KOMOGiHaLii MHOXWH aKCioM
I TeopeMm, AKI NIOFiYHO MOXKHA BMBECTM 3 aKCIOM. 3anuTaHHs A0 N0riko-(inocodcbKoi 0OCHOBM MaTemMa-
TUKW 3BOAATLCA L0 NUTaHb TOrO, YK 3abe3neyyoTb akCioMn LaHOT CUCTeMU Ti MOBHOTY Ta NOC/iA0B-
HICTb.

FAK HACNifOK eKCMOHEeHLia/IbHOro 3pOCTaHHA HayKK, Bi/bLUICTb MaTeMaTUKM PO3BMBAOTLCA 3 15
CTOMITTSA, | Le iCTOPUYHMIA (hakT, Wwo 3 15 cToniTTa A0 KiHuA 20 CTONITTA HOBI JOCATHEHHSA MaTeMaTy-
Kn 6ynn B OCHOBHOMY 30cepefpkeHi B €Bponi Ta lMiBHiUHIA Amepuui. [John L. Berggren, Professor of
Mathematics, Simon Fraser University, Burnaby, British Columbia. Author of Episodes in the Mathematics of Medieval
Islam]

IcTopis NOACTBA JEMOHCTPYE CUMIbHY KOPENALIK0 MiXK PIBHEM PO3BUTKY AepXaBu Ta piBHEM PO3-
BUTKY MaTeMaTMKK, a TAKOX «MOMUTOM» Ha HayKOBi OCATHEHHS (BiAKPUTTS).

¢ IcTopia mateMaTuKM (ay>ke cTucno!)

Big aBTOpIB: M1 He X04eMO rnepekasysaTtu icTopito MaTemaTuky, — W06 3p0buTH Lie Xo4a 6 Ha
«[06pe», Tpeba 6yTn (haxiBusmn uiel cnpaBu. MNpoTe 6e3 3HaHHA ICTOPIT BUHUKHEHHS Ta PO3BUTKY
SIKOrOCb 00’EKTY MOXHa Ti/IbK/ «NPOo6irTv ouMma» iHpopMaLlito NPo HbOrO, ane L6 LWoCh 3p03yMiTH,
noTpibHO 3amucanTuca! — Hag BUToKaMu, NpuyMHaMm, Hacnigkamu. . .

MW 3yrMMHUMOCH Ha HaibifibLL BXK/IMBUX Ta LiiKaBMX (hakTax, 3a AKMMU MOXHa nobauntu bara-
TO KOPUCHOTO /151 «PO3YMY Ta CEpLIsi».
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3amicTb 6aHasibHOI (hpa3n Ha KLWTanT TOro, Lo «MaTemMaTuKa iCHYE BXe [JaBHO», MW MPOCTO BKa-
KemMo UnTtayeBi Ha Te, L0 MaTeMaTMKa Ha Hawii MnaHeTi icCHYe gy>Ke i Ay>Ke faBHO: MabyTb, Marte-
MaTuKa 3eMNAH Kyam 6inbly AaBHA, HX AesKi Lie MOXYTb cobi npunyctutu! — ¥YaBiTb co6i, Wo e nig-
TBEPMKYETLCSA MaTepiasibHO. 3a3BMUYaii MPO AOKA3N rOBOPATh «AOKYMEHTA/IbHO», afle 3ayBaXTe: [A0KY-
MEHTIB HisiKMX Hemae. poTe € 6ifbl AOKA30Bi pedi — apTedakTi, TO6TO MaTepiaibHi CBiJYEHHS,
MPUYOMY YMC/IEHHI Ta B AY>KE XOPOLLOMY CTaHi.

Tak, Ue gyXe LiKaBa i NoBYa/ibHa Tema, i f0 Hel € 6e3niy (pakTiB Ta NPOCTO iH(opmauii, ane,
W06 He MNOTOHYTK cepef LUMX (DakKTiB, aBTOPY BUPILLWIN MPUBECTYU TiNbKN OfHY iNtOCTPaLito fO paH-
HbOT icTOpIT MateMaTukn — Lie KHura «Homo symbolicus: MoyaTok MOBK, yABY Ta AYXOBHOCTI» BIfO0-
MUX LOCNIAHMKIB NIoACbKOT KynbTypu (ams. Puc. 1).

B KHWKUI po3MOBigaeTbcsa MPo BIAMOBIAHI Maneo-apXxeosioriyHi AOCNIMKEHHS Ta 3HaXigKu Ha
KpainHboMy y36epexoki MisgeHHoT Adpurku, B nedvepi brnom6oc (Blombos Cave).

Meyepa Bnomboc — apxeosioriyHa nam’aTka, po3TalloBaHa B MPUPOAHOMY 3anoBigHVKY Briom-
oowdoHTelH, npn6amnsHo B 300 KM Ha cXxif Bif KeilntayHa Ha y36epexoki MisgeHHOT Adpuku. MNeve-
pa MIiCTUTb POLOBMLLA CEPeAHbOro Kam'sHOro BiKYy, WO AaTytoTbes mixk 100 000 i 70 000 pokiB fo
TenepiLHbOro Yvacy, i NocNifoBHICTb Ni3HBOr0 KamM'AHOTO BiKY, WO AatyeTbca Mk 2000 i 300 poka-
MM [0 H. e. Lle micue B neyepi BnepLue 6yno poskonaHo B 1991 poui, a NonbLoBi poboTn Tam perynsp-
HO npoBoaATbCs 3 1997 poky. Po3konku B nedepi bnombéoc (MAP) ganv BaxnvmBy HOBY iHopMaL,ito
MpOo eBONOLIHY NOBELiHKY aHaTOMIYHO Cy4acHMWX JIHOAeN.
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Puc. 1: 06KnafMHKa KHUIK
aBTopu: Henshilwood, C. & d’Errico, F. (editors)
Ha3Ba: Homo symbolicus: The dawn of language, imagination and spirituality.
BMAaBeLb Ta piK BUAaHHA: Amsterdam, Benjamins. - 2011

L7 neyepa «Hagana» maTepiasibHi CBiAYEHHS ICHYBaHHS MEPLUMX AOCMIAHULbBKMUX CTpaTerin y
[oicTopuyHOT ntoguHKn (Puc. 2).
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Figure 1. Material culture from the c. 78-72 ka Still Bay levels at Blombos Cave, South Africa:

(a) bifacial foliate point in silcrete, (b) bone tool, (c) engraved ochre, (d) Nassarius kraussianus Figure 1. Middle Stone Age Nassarius kraussianusshell beads
shell beads, (e} engraved bone. (2 photo Henshilwood; b: photo d'Errico/Henshilwood; from Blombos Cave, South Africa (size range: 7=10.5 mm)

¢t photo Henshilwood; d: photo d'Errico et al. 2005; e: photo d'Errico/Henshilwood)

Puc. 2: apxeonoriyHi 3Haxigku 3 nevepun bnomoéoc (MAP), BiK 3HaxifoK — 78-72 Tu1C. POKiB

Ha Puc. 2 306paxeHi 3Haxigku 3 neyepn bnomoéoc. Lle apTeakTn, T06TO NpeameT, BUroTOB-
NeHi NI0AUHOK, NpPUYOMY AN KOHKPETHUX 3ABAAHb. Lli npeameTn BUKOHaHI MPakTUYHO OA4HaKOBO,
3a OJHIEI0 TEXHOJOTiED, MasIol0 cepieto. — Konern, nepes Bamu NPOLYKTU NPajaBHbOro CepiiHoro
BUPOOHMUTBA! [pUUYOMY i3 HE «AKOrOCb Tam» CTONITTH, a i3 75-ro tmucavonitta (1) 4o Hawwmx [HiB.
MpuAMBITLCS A0 LMX NPeaMETIB: Y HUX ABOsIKE NPU3HAYEHHS. | HaliMeHLUe Le HaMUCTUHKWU ANs npu-
Kpacu YKEich Wni. AK BUABUIN apxeosnorn, Lie npegmMeTn 4ns ivbu, SKWo XxoveTe — HaingasBHilWniA Ba-
piaHT paxyHKOBUX Ma/IMyoK. A OTBOPU NOTPIOHI And Toro, Wwob i npegMeTy (TOYHILLE CKa3aTu — CU-
MBOSIN 4N19 NiY6K) He 3aryounncs: Ans Uboro 1X Ha LWOCb HaHW3yBa/W, i LUBMALLE 3a BCE, HA «MOTY3-
Ky» POC/IMHHOTO ab0 TBAapUHHOIO MOXOKEHHA — TPOCTUHKY ab0 CyXOXWansa. Y 3B'a3ui Habip Lumx
npegMeTiB Kpalle 36epexxeTbes, iHopmaLis He po3ryomutbes. HailimosipHiwe, M1 6a41Mo 3anyacTu-
HW Hali4aBHILLOro XOPCTKOro Aucka. [o pedi, 3ragaite: ansa 36epiraHHs iHpopMaLlii icHyBasno e
BY3/IMKOBE NUCbMO. AJle Lie BXe, AK KaXKyTb, IHLLIA iCTOpIS.

AKLIO y3araJlbHUTK Te, WO 306paxeH0 Ha Puc. 2: mmn 6aymmo MaTepiasibHi CBigouTBa TOro, Wo y
NtOJeN Ni3HLOro Kam'aHOro BiKY BXe 6yn10 po3yMiHHA NPo Habip AKMXOCb NpeaMeTiB, iCHyBasa bara-
TOCTYNiHYacTa TEXHOMOT IS, HaBiTb iICHYBa/IO LLOCb Ha KLWTANT CEPINHOro BUPOOHULTBA KOMMO3UTHUX
IHCTPYMEHTIB i 6yN0 WO paxyBaTy, a TaKoXX MOBHOK MipOHO iCHYBaNOo CTUMICTUYHE ONpaLOBaHHS CBO-
X BMPOGIB. A SIKLLO Y LUMX NltoAein 6yno, Wo BUPoOAsaTH Ta paxyBaTK, TO Lie BXE CBiAYEHHS 3a4aTKiB
eKOHOMIKM i MeBHOI colianbHOT opraHizauii umx nogei (tak, niogei! a He Hominids, nat. Hominidae),
Lle MaTepiasibHe NIATBEPKEHHS iCHYBaHHSA CUMBOJIYHO ONOCepefKOBaHOT NoBediHkM — TO6TO, 3'4B-
NAKTLCA MEBHI 3HaYyLWi cumeonu (ave. Puc. 2).

[0 peyi, Npo CMMBOK: YMCNa — Lie TEX CUMBOJIU, Lie CUMBOJIN PeasibHO iCHYHOUMX, ab0o YSBHUX
(1), npegmeTis/peyeit, LUe BM3HaYa/lbHI CUMBOAWN ANA MEBHOI KiNbKOCTI «4OroCb», TOOTO «SKMXOCb
06’€eKTiB».

[Nna NOPIBHAHHA: NOAIOHI 3HAXiAKN — «HAMUCTUHK 3 AipoYKamMu» — BiKoM 3 20-50 TucAY pokiB
[0 TOro 6ynu 3HageHi Ha TepuTopii TeNepiLLHLOro I3painto i B iHWNX MicuaX Hawoi MnaHeTn. Ane ui
— MOKW WO HainfaBHiwwi. | we: cepes 3HaxifoK B Uil neyepi i B iHWNX MICLEBOCTAX Lie HE EANHI «MpK-
CTpOI» Ansa niuébu. 3axonmno? — Yutaite... Google Bam B nomiu!

Ocb 3 4oro, MOX/MBO, i NoYNHaaca Ta Maremartunka, YacTuHa SKOT YK/a[eHa B KOXXHOMY cMmap-
T(OH.
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MartemaTurKa «mno-CBOEMY» BiJOGPaXKae Te, 3 UM CTUKAKOTbCA Y CBOEMY XUTTI JIOAU — Le «Ki-
NbKOCTI», KiNbKOCTI peaibHi Ta YsBHI, MEBHI Ta YMOBHI, i HaBiTb HEYIiTKO BM3HayeHi. TifbkK COOI
YABITb: 3 UMMM 3aBAaHHAMY CTUKA/IUCA | Lie 06MipKoByBasiv ntoamn Bxe 80-70 TUC. pOKIB TOMY Ha3ag.
SK TyT He npuragaTu cyyacHy «fuzzy logic»'?!

MatemaTvka B3arasli TO € 3HauyLWyM JOCATHEHHAM KynbTypu JllogcTBa. A HaibinbLui focar-
HeHHs B MaTemaTtuui, 3BiCHO, 6y CTBOPEHI i CTBOPIOKOTLCA Y KpaiHax, WO AN HANBULLMX KO-
HOMIYHMX Ta Ky/nbTypHUX piBHiB. (Mifkaska: nouikasTecd And novyaTKy IcTopieto Hayku, Tinbku
YBa>KHO, MO-CMpaB>XHbOMY, «AK Ansi cebe», — Bam fy>Ke 6araTo 4oro BigKpneTbca! Mo>KuBo, Le
nepeBepHe Ball BnacHWin ceiTornag. Mobaumswim Ta npoaHanisyBaswy hakTu, 064ymasLun ix, i Mo-
>K/IMBO, He pas, — BY LUBKALLIE 3@ BCe HABYMTECH B CBOEMY MOLa/IbLLUOMY >XUTTI BIAPI3HATW Npasay Bif,
OpexHi, i HaBiTb Bif Ay>Ke BENMKOT BpexHi).

ABTOpPK BBaXKalOTb, LLO iCTOPiS MaTemMaTUKK BapTa TOro, LWO6 Ha Hel 3BepHYTWU CBO YyBary!
Hwxue My ny6nikyemo nvie CTUCANIA Nepenik KinbKox agpec 3 6ilblu-MeHLL 3MiCTOBHOT TEKCTOBOK)
iHthopmauieto i3 nepwmnx aBox Google-cTopiHOK nowyky (Ha Takuin 3anut Google Buaae Maike 6e3-
Niy BapiaHTiB iH(opmMaLii — obupaliTe Ta ynTalriTe, He COPOMTECA 3alHATH CBIii Yac Ta Po3ym yu-
MOCb T1AHUM):

GO gle PesynsraTtos: npumepHo 809 000 000, ctpaHuua 3 (0,78 cek.)

1. Great Moments in the History of Mathematics /
https://www.bbvaopenmind.com/en/science/mathematics/great-moments-in-the-history-of-mathematics/

2. HISTORY OF MATHEMATICS/
http://www.historyworld.net/wrldhis/plaintexthistories.asp?historyid=aa50

3. «The History of Mathematics» by G. Donald Allen /
https://www.math.tamu.edu/~dallen/masters/hist_frame.htm

4. "A brief history of mathematics: From Plato’s philosophy of mathematics to modern mysteries /
http://www.thestargarden.co.uk/History-of-mathematics.html

5. A Time-line for the History of Mathematics (Many of the early dates are approximates) /
http://www.math.wichita.edu/~richardson/timeline.html

6. History of Mathematics /
https://mathcs.clarku.edu/~djoyce/mal05/

7. Sabetai Unguru, «History of Ancient Mathematics--Some Reflections on the State of the Art»,
Isis, Vol. 70, No. 4 (Dec., 1979), pp. 555-565 (Journal Article) /
https://www.jstor.org/stable/230723?seq=1

! amB. https://en.wikipedia.org/wiki/Fuzzy logic (Fuzzy logic has been applied to many fields, from Control Theory to Artificial Intelligence)
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PekomeHaaLLii aBTopiB oo IcTopii MaTemaTukm

— LU0 Wwe npounTaTy, Wo e NOANBUTIACH:

No ABTOpD, AKepeno, e-ajpeca AHoTauis
1 | Martyn Shuttleworth, MartemaTunka, TakoXx Bifoma sk Koponesa Hayk, NpOHU-
“The History of Mathematics”, 3y€ KOXHY 001aCTb HaLIOro XMUTTS. He3anexHo Big To-
ch.1: Ancient Mathematics: ro, Yv BMW 3arNOBHIOETE CBOI paxyHKW, 6yayeTe KabiHeT
https://explorable.com/ancient-mathematics “m CHOCT?piraGTe 3a sipkamy, BW BUKOPUCTOBYETE Ma-
TeMaTUUHI NPUHLMNK, 3aKNadeHi CTONITTAMMI, | Le anc-
UMnNiHa, SKa NeXUTb B OCHOBI XXWUTTA, K MU MOro 3Ha-
EMO.
2 | lcTtopis Martematuku CnifKyiiTe 3a iCTOPI€D, KON BOHA PO3rOPTaETLCA B Ll
cepii 38'A3aHNX PO3LiNiB, K | rNasn KHUru. MpouunTainte
https://www.storyofmathematics.com/ NIOACHKI iCTOpIT, WO CTOATb 3a HOBOBBEAEHHSIMU, i NPO
https://www.storyofmathematics.com/story.html Te, IK BOHW 3p06un — a iHOAI 1 3HWLLMAM — YOMOBIKIB
Ta XIHOK, AKI MPUCBATUIN CBOE XUTTH «IcTOpIT MaTema-
TUKN».
3 | Early History of Mathematics PaHHS icTOpis MaTemMaTMKu: Y LbOMY Bie0 MPOCTeXy-
https://www.youtube.com/watch?v=r-mqf4Kwvil | HOTbCS fesKi 3HaKOBI NOAIT B paHHil iCTOPIT MaTeMaTUKM
— Bi[l BaBU/IOHCbKMX KaseHAapiB Ha FMWHAHMX Tabiuny-
Kax, BurotossieHnx 5000 pokiB TOMy, 10 BNPOBag>KEHHS
o6uncneHHs y XVII cTonitri.
4 | History of Mathematics AHiMaUiiHWiA inbM NPO PO3BUTOK UMCEN 3a BCHO iCTO-
https://www.youtube.com/watch?v=cy-8IPVKLIo | pit0.
5 © Yenok A.O. (https://orcid.org/0000-0002-7902-9652), €BTyLLeHKO H.1., 2020
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¢ LLlo > BuBYae cyyacHa MatemaTnka?

(OCHOBHI HanpsMKW)

AKLWO ycBigoMUTN AN cebe BCe Te, L0 BUBYAE MaTeMaTuKa, TO MOXHa BUAIUTK BCbOro Tpu
(ronoBHMX) HaNPSAMKMK:

1) OcHoBW HaBKOMMLWHBLOrO CBITY Ta (hinocois;
2) «4ncTa» MaTeMaTuKa;
3) «nNpuKnagHa» MaTemaTtmka.

AK He 6yfe AMBHO, ane neplunin (y HagaHoMy Mepeniky) HanpsaMoK SIOACLKOT AYMKU € [mKepe-
NOM N5 ABOX IHLWWMX, «MaTeMaTUUYHMX». AJe Lie LLe He BCA AMBUHA: pe3ynibTaTh MaTeMaTUYHUX Mip-
KyBaHb Ta AOCArHEHHS «CYTO MaTeMaTU4YHMX» HaMpsMKiB CYTTEBO MigKUBNIOKOTL 3arasibHi Nornsaam
JtofcTBa Ha HaBKOMMLLHINA CBIT i Ha BcecBiT TakoX. — MaTemaTuka i Hawwi, ntoacbki Ceitornag i [jo-
OpobYT Ay>KEe MiLIHO MOB’A3aHi!

A Tenep cnpobyemo aeTtanisyBatu Apyruii Ta TPeTil i3 03HaYeHMX HanpsmkiB. OCHOBOK KOHTe-
HTY 408 NIAPO34INIB NP0 «4YUCTY» MaTeMaTUKy Ta NPUKIaAHY MaTeMaTWKy € KOHTEHT pecypcy
Wikipedia. Mathematics (https://en.wikipedia.org/wiki/Mathematics) Ha ceprnieHb 2020 poky.

«Yuncta» Matematumka [1]

[0 TaK 3BaHOT «4MCTOI», ab0 KnacMyHOI MaTeMaTUKK TPaguUiiHO BiAHOCATb HACTYMNHI Po3Ainu
HayKu, Hag SKMUMU [0 LibOro MipKyBasin 6araTo Ntofei:

1) Bcingki KinbKoCTI — L Yncna, Ta YMCoBI MHOXMHM (ab0 KOMNO3WLii 3 Ymncen) — npo e
3BMYaliHO NiknyeTbcd Apugmetnka. Uncna (Numerals) — e cumBOM, AKi BigobpaxatoTb KiflbKiCHI
BnacTmMBOCTiI CBiTy HaBKO/O Hac. 3BMYaiiHO, ymcna 6yBaroTb Taki:

= HaTypasbHi yncna

= Llini uncna

= PauioHasibHI (NpasunbHi) vmcna

= PeasnbHi yncna

= KomnnekcHi (cknagHi) umcna
HeckiHYeHHi uncna
TpaHcueHaeHTHI (He3piBHAHHI) vncna

2) CTpyKTYypy — HUMK 3aliMaeTbes Anrebpa (4o peuyi, LUe JaBHE apabCbke CNoBO al-jabr,
OyKBa/lbHWI Nepeknag «36MpaHHS KOCTen [0 Kynu», abo, SKLLO BUTOHUYEHO — «BO33’€lHAHHSA 3/1aMa-
HUX YaCTUH»). [10 «nons BigNoBifabHOCTi» ANrebpu BigHOCATL Taki Nigpo3ginu:

= KombiHaTopuKa (Teopis Crnosy4veHb)

= Teopis uncen (NepeBaXkHO, LiNnXx)

= Teopia rpyn (BMBYaE abCTPaKTHI anredpaiyuHi CTPyKTYypw)

= Teopis rpadis (MonapHi BIAHOCMHU MiXK 06'€eKTaMm)

= Teopist nopsaKy

= | cama Anrebpa (TyT BMBYaKOTb MaTemMaTuyHi 06'€KTI, Taki K YACNOBI HabopK Ta (hyHKLIT)

3) MpocTopu (1-, 2-x, 3-X Ta 6araToBMMIpHI NPOCTOPK): HUMK 3aliMaeTbesa "eomeTpis. eome-
TPito TpaAMLiiHO po36MBat0Tb Ha Taki Migpo34inu:
= ["eomMeTpis: hopMa, po3MipK, BiLHOCHI NO3MLIT Qiryp, a TakoXX BNacTUBOCTI MPOCTOPIB;
» TpuroHomeTpis (6yKBaibHO: "BUMIpPHOBAHHSA TPUKYTHUKIB"): BUBYAE CMiBBIAHOLEHHSA MiXK [OB-
YXNUHaMM Ta KyTaMu Pi3HOMaHITHUX TPUKYTHUKIB;
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= [lnthepeHLiasibHa reomMeTpis: BUKOPUCTOBYE TEXHIKM AnpepeHLiabHUX 064YMCEHb, IHTErpasib-
HUX 00YMCNEHb, NIHIAHOT anredbpn 418 BUPILLEHHS NEBHMX 3aBfaHb FeoMeTpii — AK npasuso, Le
cKnagHi 2D/3D-KpuBi Ta NOBEPXHI Yy «3BUYHOMY>» Ham 3D EBKNif0BOMY MPOCTOpI;

= Torosoris — BUBYaE BNAaCTUBOCTI FreOMETPUYHOIO 06’eKTa, AKi 36epiratoTbCst Npu 6e3rnepepBHUX
AeopMaLlisix Takoro 06’ekTy. MprnbansHmin nepenik MoXMBMX geopmaili: pO3TArHEHHS, CKPY-
4yBaHHS, 3MUHaHHA Ta 3rMHaHHSA, asie 6e3 PO3PUBIB Ta «CK/IEHOBAHHS»;

= PpakTasibHa reoMeTpis: 3 TOYKU 30pYy MaTeMaTuKK, opakTan — e «CcamonogibHa nigMHOXMHA
€BKNi0BOro NpPoCTopy, (PpakTa/lbHUn BUMIP SIKOFO CYBOPO MEPEBULLYE MOr0 TOMOJONiYHWIA BU-
Mip» (BO>Ke Miif, iK rapHO CKa3aHo! — asie MIMLLIMIOCL He3HauHe — Xou Tpilleuk Le 3posymiTu). Tak, pakTanm —
Lile MasieHbKi KoniT neBHUX iryp, To6T0 3pa3ku ofHiel hirypm y Bce 6inbll Mainx macwitabax, Le
— (mMacwtabHa) pennikauis qirypu;

= Teopis Mip: Ue CKNagHo Ta HE3BUYHO, TOMY — AyXXe CKNagHo. Ane cnpobyemo posibpatucs. Mi-
pa — Lie NeBHWI CTaHAAPT A1 PO3MipY, KifIbKOCTI, ab0 CTYMEHIB «4orocb». A cama Teopis Mip Mae
3p06UTK y3ara/lbHEHHSA MOHATL JOBXWMHM, NJIOLWi Ta 06cAry, Towo. Lig Teopis po3pobneHa ansa n-
BUMipHOro Esknigosoro npoctopy (n=1,2,3,...).

4) MiHNMBI BENMMUYNHU («3MIHW»): PO3YMIHHSA Ta OMUC 3MiH € NOLUMPEHOK TEMOK NPUPOAHUYNX
HaykK, i Taki 064mcneHHs 6yno po3pobseHo K IHCTPYMEHT Ana AocnifKeHHs MNpupoam Ta i NposBiB.
TyT BUHUKAIOTb (DYHKLIT AIK LEHTPa/IbHE MOHATTA, L0 OMUCYE MIHIMBY BENIMUMHY. PeTefibHe BUBYEHHS
peasibHUX Yncen i PyHKLUI AiACHOT 3MIHHOT Ha3UBAETLCA PeaslbHUM aHau1i30M, a KOMMNIEKCHUIA aHani3 —
TO BXe eKBiBaJIeHTHe Nosie 419 KOMMNIEKCHUX uncen. PyHKLIOHaNbHUIA aHauli3 30CepepKye yBary Ha
(9K npaBmno, HeCKIHYEeHHOMIPHMX) NpocTopax PYHKUiA. OgHMM i3 6araTb0X 3aCTOCYBaHb (DYHKLiOHa-
NbHOrO aHasi3y € KBaHTOBa MexaHika. barato npo6nem NpMpoOAHO NMPU3BOAATL [0 3B’A3KIiB MK Benu-
YMHOK Ta LUBMAKICTIO 11 3MIHW, 1 BOHM BUBYAKOTLCA AK AM(epeHUianbHi piBHAHHA. barato ssuwy y
MpypoAi MoXKHa onucaTy AvHaMivyHUMKU cucTeMamu. 1o pedi, Teopis xaocy [03BOMSE YiTKO BU3HAUN-
T, SIK 6araTo 3 UMX CUCTEM BUSBNAKOTL HenepeabayyBaHy, ase BCe LUe AeTepMiHOBaHY NOBefiHKY.

» [lndepeHLiiiHe Ta iHTerpanbHe 064ncneHHs = OBUNCNEHHS, SIKe CNOYaTKYy Ha3MBanoCcs HECKiH-
YEHHO Ma/IUM YUC/IEHHAM abo "UMCNEHHAM HECKIHYEHHO Manux", — Le MaTeMaTUyHe BMBYEHHS
6e3nepepBHUX 3MiH, TaK camo, AK reoMeTpis — Lie BUBYEHHS popmu, a anrebpa — BUBYEHHS Y3a-
rajibHeHb apUPMETUYHNX Onepaviil.

= BeKTOpHWIA aHani3: BEKTOPHE YMCNeHHS ab0 BEKTOPHWIA aHani3 CTOCYETbCS AndepeHLiaLii Ta iH-
Terpauii BeKTOPHUX NONIB, Hacamnepes y TPMBMMIPHOMY €BK/I40BOMY NPOCTOpi. TepMiH "BeKTO-
pHe 064MCNeHHS" IHOLI BUKOPUCTOBYETLCA AK CUHOHIM 415 6i/lbLU LWMPOKOT TeMK 6araToBUMipHO-
r0 YMCNEHHS, L0 BK/IOUAE TaKOX BEKTOPHE YMC/IEHHS SK YacTKOBa AudepeHLialis Ta MHOXMHHa
iHTerpauis. BeKTOpHe UMCNeHHs Bifirpae BaXkIMBY posb Yy AngepeHLianbHiin reomeTpii Ta y Bu-
BUEHHI YaCTKOBUX AudepeHLiaibHUX PiIBHAHb. BiH LUMPOKO BUKOPUCTOBYETHLCA Y (DI3NLL TA TEXHI-
Lii, 0CO6/IMBO B ONWCI e1eKTPOMarHiTHUX NoniB, rpaBiTaliiHUX NONiB i MOTOKY PiAUHN.

= [IndepeHLiiHi piIBHAHHA: Y MaTeMaTuui AudepeHLiaibHe PIBHAHHA - Lie PIBHAHHS, Ke NOB'A3Ye
OAHY YK KinbKa DyHKUiNM Ta iX noxigHi. ¥ aogatkax QyHKLil, SK npaBuio, NpeacTaBnstoTb isny-
Hi BENMYMHK, NOXIAHI NPEACTaBNATL TX LWBUAKICTL 3MIHW, a AM(epeHLiaibHe PIBHAHHA BU3HA-
yae CniBBigHOLWIEHHSA MiDK HMUMKW. Taki BIAHOCMHW € 3ara/ibHUMK, TOMY AndepeHLUianbHi PIBHAHHS
BifirpatoTb MOMITHY po/b Y 6aratbOX AUCUMUMIHAX, BKIOYAOUM TEXHIKY, (Di3MKY, eKOHOMIKY Ta
6iosnorito.

= [INHaMiYHI cucTeMn: Y matemaTtuui AMHaMiyHa cuctemMa — Lie CUCTeMa, B AKil (DYHKLiA onucye
4acoBY 3a/IEXHICTb TOYKM B FeOMETPMYHOMY npocTopi. MNpuknagn BKIKYaTb MaTeMaTUyHi MO-
Aeni, SKi OnUCyTb PO3roiigyBaHHA roAVHHUKOBOrO MasiTHMKa, MOTiK BOAW B TPY6i Ta KiNbKiCTb
p16 LOBECHW B 03epi.

= Teopis xaocy: Teopisa xaocy — Lie rany3b MaTeMaTuKu, AKa 30CEPeI)KYETLCA HA BUBYEHHI XaoCy -
CTaHIB AMHAMIYHUX CUCTEM, Y AKUX, OYEBMAHO, BUMAAKOBI CTaHU pO3/1afy Ta HEpPiBHOCTI 4acTo
KepytoTbCs feTepMiHOBAHUMW 3aKOHaMK, AKi LyXXe YyTAuBi 40 NOYaTKOBUX YMOB. Teopis xaocy -
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Le MbXAuCUMNIiHapHa Teopis, AKa CTBEPAXKYE, L0 B YABHIN BUNaAKOBOCTI XaOTUUYHUX CKIaAHUX
CUCTEM iCHYIOTb OCHOBHI 3aKOHOMIPHOCTI, B3aEMOIMOB'A3aHICTb, MNOCTilAHI NET/i 3BOPOTHOMO 3B'SA3-
Ky, MOBTOPEHHS, CamMOMNOAi6HICTb, (PpakTasn Ta camoopraHisauis. EQeKT MeTenvka, OCHOBHWIA
MPUHLMN Xaocy, OMNNCYE, K HeBeNMKa 3MiHa OAHOro CTaHy AeTepMiHOBAHOT HENTIHIMHOT cucTemu
MOXe MPU3BECTW A0 BENMKMX BIAMIHHOCTEN Y Ni3HILWOMY cTaHi. MeTadopa Takoi noBefiHKU no-
NArae B TOMy, L0 MeTENNK, L0 Maxae Kpuaamu B Knutai, Moxe CnpuynHUTK yparaH B Texaci.

= AHasi3 KOMNIEKCHNX BeIMYMH: KOMNNEKCHWIA aHani3, TpaanuiiHO BiJOMMWIA SiK Teopis YHKLN
CKNafHOI 3MIHHOI, € rasy33t0 MaTemMaTUYyHOro aHanisy, Wo A0CNIMKYe (YHKLIT KOMMIEKCHUX Y-
cen. BiH KopucHWIA y 6araTbOX rany3sx MatemaTuKy, BKIHOYaoun anrebpaiyHy reomeTpito, Teo-
Pito uncen, aHaniTMUHY KOMOIHATOPUKY, NPUKNaLHY MaTeMaTUKY; a TakoX Y (hi3unui, BKIOUaouu
ranysi rigpogvHamiku, TepMOAVMHAMIKW Ta, 30KPeMa, KBaHTOBOT MeXaHiKu. PO3LUNPEHHS BUKOPHC-
TaHHSA KOMIM/IEKCHOTO aHai3y TakoX Mae 3aCTOCYBaHHA B TakKuX ranyssix, K sepHa, aepoKoCcMiy-
Ha, MalLIMHOOYyBaHHSA Ta eNeKTPOTeXHIKa.

MpuknagHa matemaTumka [1]

MpuknagHa MaTemMaTUKa CTOCYETbCA MaTeMaTUYHUX METOLIB, AKi 3a3BM4Yail BUKOPUCTOBY-
IOTbCA B HayLi, TexHiyi, 6i3Heci Ta NPOMMUCNOBOCTI. TakKMM YMHOM, «MNPUKIaHa MaTeMaTuka» — Le
maTemMaThyHa Hayka 3i creLiiani3oBaHNMM 3HAHHAMU.

TepMmiH NpuKnagHa MaTemMaTKa TakKoX ornmcye NPoMeciiHy cnewiasbHICTb, B AKI MaTematu-
KN MpautotoTb Haf NPakTUYHUMK NpobnemMamMu; SK npodecis, OpieHTOBaHa Ha NPaKTUYHI Npobriemu,
npuKnagHa matemMartuka 30CepepKyeTbCa Ha «(OPMY/OBaHHI, BUBYEHHI Ta BUKOPUCTAHHI MaTema-
TUYHMX MOZENen» y HayLi, TEXHILi Ta iHWKX 061acTAX MaTeMaTUYHOT NPaKTUKW.

Y MVWHYNOMY MPaKTUYHI 4OAATKM MOTMBYBa/IM PO3BUTOK MaTeMaTUYHMX TEOPIiid, AKi NOTiM cTa-
NN NPeSMETOM BUBYEHHSA 3 YMCTOI MaTemaTuKW, [e MaTeMaTvKa pO3BMBaETbCA Hacamnepes 3apaiu
cebe. TakMM YMHOM, AiSNbHICTb NPUKNAAHOT MaTeMaTUKN XXMUTTEBO MOB'A3aHa 3 AOC/IIKEHHAMN YmC-
TOI MaTeMaTUKMN.

[0 npyknagHoi MaTeMaTuKK, KpiM MaTemMaTWUYHOrO MOZENOBAHHS, 3BMYANHO BigHOCATbL Taki
mMaTemMaThyHi Po34in K MaTemMaTUyHy CTaTUCTUKY Ta 004MCIIOBa/IbHY MaTeMaTuKy.

» MaTtemaTuyHa CTatucTmKa (Ta iHWi HayKn Npo NPUAHATTS PiLUEHb):

AKLLO B3arai, To CTaTUCTUKA — Lie MaTeMaTuyHa AUCUMIMANIHA, LLO CTOCYETLCA 360pY, OpraHi-
3auii, aHanisy, iHTepnpeTtayii Ta npeacTaBneHHsA gaHuX. CTaTUCTUKY 3aCTOCOBYHOTH Y PI3HMX Cepax
XWUTTS — Y HAYKOBIN, BUPOOHNYMIA 260 coLjiaibHiiA.

MaTemMaTuyHa CTaTUCTVKA — Lie METOAMKA 3aCTOCYBaHHA MaTteMaTuku L0 CTaTUCTUKWU. Ma-
TeMaTU4HI MeToAW, AKIi BUKOPUCTOBYIOTLCS A/1S1 LibOr0, BKIOYAOTb MaTeMaTUYHWUIA aHanis, NiHinHy
anredpy, CTOXaCTUYHWIA aHani3, AudepeHuianbHe PIBHAHHSA Ta TEOPETMKO-BUMIPHOBa/IbHY TEOPIit0
IMOBIpHOCTEN.

CraTucTMyHa Teopis BMBYaE Taki NpobneMu BUPILLIEHHSA, AK MiHIMI3aLis pusuKy (O4vikyBaHa
BTpaTa) CTaTUCTUYHOI Aii, HaNpuKnag BUKOPUCTaHHA MpoLeaypu, Hanpuknag, B OUiHLiI napaMeTpis,
TecTyBaHHi rinoTe3 Ta BUGOPY HaliKpaLloro.

= ObuuncnoBa/ibHa MaTeMaTvKa: 004MC/OBa/IbHA MaTeMaTKa BKIHOYaEe B cebe maTtematuyHi fo-
CNiPKEHHS B HayLi Ta TexHiui. TemaTuka: po3pobka TOUHMX Ta ePEKTUBHUX YUCE/TIbHUX METOLIB
AN BUPILLEHHA i3NYHMX Y BIONOriYHNX MOAENel, aHani3 YNCNoBMX HabnmXeHb A0 ANdepeHLli-
a/lbHUX Ta IHTerpaibHNX PiBHSHb, PO3PO6Ka 06UMC/IHOBA/IbHUX IHCTPYMEHTIB ANS KPaLLoro posy-
MiHHS [aHMX Ta CTPYKTYpU TOLLO.
Ob6uuncnoBa/ibHa MaTeMaTKa MOXe TaKOX CTOCYBaTUCA BUKOPUCTaHHA KOMM’HOTepiB Ans caMoi
matematnkn. Crogu  BXOAUTb BUKOPUCTAHHA KOMM'KOTEPIB AN  MaTeMaTtuyHMX 064YMCneHb
(komn’t0TepHa anrebpa), BUBYEHHS TOrO, LLO MOXHA (i WO He MOXHA) KOMMN’t0Tepn3yBaTun 3 MaTeMa-
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TUYHOT TOYKM 30PY, AKi 0BUMC/IEHHA MOXHA MPOBOAUTY 3a LOMOMOIOK Cy4acHOT TeXHOMOrIT (Teopis
cknagHocTi). [3]

Nitepatypa

1. https://en.wikipedia.org/wiki/Mathematics

2. https://www.britannica.com/science/mathematics

3. https://math.duke.edu/research/computational-mathematics
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