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Tema 1. [Ipeamer icTopii MaTeMaTUKH. 3aPOAKEHHS MATEMATHKH.
Marematuka CtapogaBaboro €runry ta Bapmiony

[cTopiss MaTeMaTUKu € BaXJIMBOIO YaCTHMHOIO MaTeMaTHUYHOI OCBITU. BaxkiuBo
3HATH ¥ pO3YMITH HE JIMILIE caMi MaTEMaTUYH1 TOHATTS, aje ¥ Te, Ik BOHUM BUHUKIIH 1
po3BuBacs. Taki OCHOBHI MOHSATTS, SIK YKCJIO Ta HAMIIPOCTIII reOMEeTpUYHiI Qirypu,
3’ABWJIMCSL 3aJIOBFO JI0 TMOSIBU MaTeMaTM4YHMX TeKcTiB. Ilepmum KpokoM [0
BUHUKHEHHA J4O0M OyJ0 BCTAaHOBJCHHS BIANOBIAHOCTI MIX TepeniuyyBaHUMH
MpeaMETaMH 1 JEIKOK MHOKHWHOIO-€TAJTOHOM (HAMPUKIIA, KITBKICTIO TaNbIiB Ha
pymi). Crioyatky pe3yJbTaTd JIiuOu 30epiraim 3a TO0mOMOTor0 3apy0oK ad0 BY3JIHKIB.
HactynmHuM eramom poO3BUTKY YHCIOBUX MO3HAYEHb CTalo 300pakKeHHS 4Yuced 3a
goromMororo nudp. BUHMKHEHHS MOHATH MPO TEOMETPUUYHI (IrypU TIOB’s3aHE 3
BUTOTOBJICHHSIM JIFOJIMHOIO 3HApAIb TIparmi, OOpOOKOI0 TOJiB, OYIIBHUIITBOM,
300paXCHHSIM PI3HHUX TUIOCKUX (PIryp Ha MaIIOHKaX 1 OpHAMEHTaX.

Haiibinpm jgaBHI MaTeMaTW4YHI TEKCTH, IO 30eperjucs A0 HalluX JIHIB,
JaToBaH1 MPHUOJIU3HO IMOYATKOM JPYroro THUCSYOJITTA 10 H.e. Jlo 1poro wyacy
HaJICKUTh PO3KBIT JIBOX BEJMKUX LHUBLIZAIINA cTapogaBHboro Cxomy — €rumnry
it Bauiony. Y CrapogaBubomy €runti 30epiranu, nepefaBald i pO3BUBAIH
HAyKOBI 3HaHHS, y TOMY YHCJII 1 MaTeMaTU4HI, TaK 3BaHl NepenucyBadi. EruneTchKi
TEKCTH 3alliCaHl Ha JIaMKOMY Tamipyci, 1HOJI Ha MKipi. Y €rHNeTChKUX
MaTeMaTUYHUX Tamnipycax € 0arato 3ajad, 10 BUHUKAIOTh 13 MpakTUku. BoHuU
MOB’A3aHl 3 PO3MOJUIOM 3apo0ITHOI TIJIaTH MK IEBHUM YHCIOM POOITHHUKIB,
OOYUCIEHHSIM HEOOXIJHOI KUIBKOCTI 3€pHa JJIi MNPUTOTYBAHHS 3aJaHO1 KUIBKOCTI
xJy110a, mepeBeeHHsIM OAHUX Mip B 1HII. OCHOBHY yBary HpHAUIEHO HE METOJaM
PO3B’SI3Ky 3a/1ay, a CaMUM OOUYUCIICHHSAM. ['eoMeTpuyH1 3HAHHSI €TUIITAH MOB’sA3aH1 31
3HaXO/KEHHSIM 1uion] 1 00’emiB. Takum umHOM, MaremaTuka B CTapojaBHbOMY
€runti He sBisIa COO0K CYKYMHICTh 3HaHb, PO3JAUICHY Ha apudMeETuKy, aiareopy,
reoMeTpito, a Oysia 310paHHSIM MPaBUI ISl YUCEIHHOTO PO3B’S3KY HAWIMPOCTIIINUX
MaTeMaTUYHUX 3a7ad.

Matematuyni Tekcti B CrapomaBHrOMY BaBuiloH1 3amvcyBajiy Ha TIWHSHUAX
Tabnuukax. BaBWIIOHChKA TEeXHIKa OO0YHMCIICHb Oyia HabaraTo JOCKOHATIIION, HIX
ETHIIETChKA, 1 3a7a4l PO3B’A3YBAIKCS TEXK OUIBIN CKIIaJIHI, HAITPUKIIAJ, IOB’SA3aH1 13
CUCTEMaMHU JIIHIMHUX PIBHSIHB, 13 KBAJAPATHUMH PIBHSHHSIMH, 31 3HAXOJKEHHSAM CYyMH
apupmMeTnyHoi nporpecii. Y BaBuioHI BUKOPUCTOBYBAJIUCS JIBI CUCTEMH YMCIICHHS:
JECATKOBA M mIicTaecsaTkoBa. jisi 0OYMCIIEHb MMPOKO BUKOPUCTOBYBAIUCS PI3HOIO
poay Tabnuii. BaBWJIOHCHKI MaTeMaTH4HI TEKCTH MICTATh KUIbKA IIKaBUX 3ajad,
MOB’SI3aHMX 13 TUIOLIAMU TPUKYTHHUKIB 1 Tparneuid. Ha tabnuukax 30eperiocst 6arato
3a7a4 PO NPSMOKYTHI TPUKYTHHKH, L0 BUKOPHCTOBYIOTH TeopeMy Ilidaropa. Ixmi
PO3B’SI3KM CBiIUaTh MpO Te, IO I Teopema Oyja BijloMa y BaBuioH1 3a70Bro 0
HapoxeHHs [ligaropa.

KonTpoJsbHi nMTaHHA
1. OxapakTepu3yiiTe HAMBaXJIUBIIII MEPION B ICTOPIi MATEMATHKH.
2. Po3kaxiTe mpo erany BUHUKHEHHS J140u.
3. Illo o3HavaOTh aAUTUBHUN, CyOCTPAKTHBHUN 1 MYJIbTHUIUTIKATUBHUMN TPUHIIUITHA
HyMepartii?
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Ha yomy Ga3yeTbcst erunercbka Hymepanis?

Ha sixux omepauisix rpyHTy€eThest apudmerrnka CtapoaaBHbOro €runty?
OxapakTepu3yiTe reOMeTpUYH1 3HAHHS €ETUTITSH.

Ha yomy Ga3yeTbcst BABHIIOHCHKA HyMeparlisi?

Po3zkaxite mpo TexHiky o0unciens y CtaponaBHboMy BaBuioHi.
Oxapakrepusyiite MmaTemaTnuHi 3HaHHs CTapogaBHROTO BaBuiony.

TeMu ny1st caMOCTIHHOTO ONPaIIOBAHHSA, 10TIOBIEi, pedepaTis

[ToxomKkeHHS Ha3B YUCITIBHUKIB Y PI3HUX MOBax.
€rumneTcrki 1poomu.
OO6uucnenHa miom Kpyry W o00’eMmy ycideHoi mipamign B CrapoaaBHbOMY
€runti.
KBampaTHi piBHSHHS ¥ HaOJauWKeHe OOYMCICHHS KOPEHIB Yy MaTeMaTHIli
Craponasabsoro Basuiony.
BaBuioHchki 3a/1a4i npo TLIIOIIII.

Hocepena: [4, 4. 1 rn. 1-3], [1, c. 8-28], [3, rn.1, 2], [11, . 1], [17, 1-3], [18,

5-26], [2, § 1-4], [14, rn. 1, IT], [15, c. 49-59, 67-70]

IcTopuyni 3axayi
3aoaui Cmapooaenvozo €cunmy. 3adaui 3 nanipycy Paiinoa

. Y ceMHu 0ci0 ciM KIIIOK, KOJKHA KiIIKa 3’I1a€e Mo ceMu MHIICH, KOJKHA MUIIIA 3’inae

10 CEMU KOJIOCKIB, 3 KOXXHOTO KOJIOCKa MOXE BUPOCTH MO CeMH Mip siuMeHs. Sk
BEJIMKI YKCJa [bOTo sy Ta ix cyma?
Y CrapogaBupomMy €runti IUIONTYy Kpyra 3aMiHSUIM IUIOIICI0 PIBHOBEIMKOIO

g . .
KBaJpara, 3a CTOPOHY SKOro Opanu , JUameTpa Kpyra. 3HaillTH HaOIMKEHe

3HAYCHHA YMCJia 7T B IbOMY BUIIAKY.

. Y CraponaBHpoMy €Trunti sl 3HaXOKEHHS IJIOILI PIBHOOEIPEHOTO TPUKYTHHUKA

Opanu ToJIOBUHY TOOYTKY OCHOBHM Ha OiuHy cTOpoHy. Hexail ocHOBa TpUKyTHHKA
4, 61yna ctopona 10. O6uHUCHITh y BIACOTKaX BEIMYUHY MOMUIIKUA TaKoi popMyIiu.

. [l obuncneHHs 1oy piBHOOIYHOT Tparenii erunTsHu Opaiu 100yTOK MIBCYyMHU

OCHOB Ha OiyHy cTopoHy. Hexaii HWXHS OocHOBa Tpamerii 6, BepxHsi — 4, OiuHa
ctopoHa 20. O64YuCTITh Y BIICOTKaX BEIMYMHY MOMUJIKU TaKoi (popMyIiu.
3aoaui Cmapooaenvozo Basunony

. 3a noBxkuHy Koyia B CrapogaBHboMy BaBuioHi Opanu nepuMerp YNUCAaHOTO B L€

KOJIO TPAaBUJIBHOTO MIECTUKYTHUKA. 3HAUTH HAOIMKEHE 3HAYEHHS 4YHClia 7T Y
bOMY BUIAJIKY.

Jlist BU3HAYeHHS MUIONI 4YOTHpUKyTHHKAa B CTapogaBHboMy BaBuiioni Opanu
N00yTOK MIBCYM MPOTUIICKHUX CTOPIH. YKaXiTh, IS SIKUX YOTUPUKYTHHUKIB 115
(opMyJia TOUHO BU3HAYAE ILIONLY.

Tema 2. MaTtemaTnka CrapogaBuboi I'penii Ta e/liHiCTHYHUX KpaiH

Ha Bigminy Bim okpemux 3a7ad 1 TaOnuip MaremaTuku €runty i BaBusony,

Marematuka JlaBuboi ['perii — 11e Marematuka 3 JOBEICHHSMH, IO SIBIIIE COOOIO
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aOCTpakTHY ¥ JACAYKTUBHY HayKy. BUHUKaIOTh HE JMIIE Mepiin MaTeMaTU4dHI Teopii,
aje ¥ MaTeMaTW4HI KapTHUHHU CBITY, 3 MParHEHHSIM JIOBECTH, IO «BCE € UYHCIIOM.
[TouaTok TpenbKOi HAayKWd MOKJIANIMU JBI HATYp(LIOCO(PCHKI HIKOIU: 10HIACHKA Ta
niaropiiiceka.

['eomeTpis midaropiiiiiB 6a3yBanacs Ha BUBYEHHI TUTaHIMETPIl IPSIMOTIHINHIX
¢iryp. Bepmmnoro ix BueHHsi Oyno nmoBeaeHHs Teopemu Ilidaropa, sika mo 1mporo
Oyra Bijoma Juie A YacTUHHUX BUMaAKiB. [lidaropiifii BBaxkau, 1Mo BCl BIAPI3KU
€ CYMIPHUMH, TOOTO, 110 BITHOIIEHHS OYyIb-IKHX JBOX BIIPI3KIB (2 TAKOXK 1 IJIOI) €
paIioHAIBLHUM YHCIIOM.

BigkpuTrts HecyMmipHUX BIJpI3KIB (HAmpuKIad, JglaroHaidb OJMHUYHOTO
KBaJIpaTy) CTajio MOBOPOTHUM MOMEHTOM B ICTOpii MareMaTtuku. BusiBuiocs, 1o
IIJTUX YUCeN 1 iX BUIHOIICHb HEAOCTAaTHHO ISl BUPAKEHHS BIJHOIIEHb OYIb-SIKHUX
JBOX BIJPI3KIB, IO 3a JOMOMOTOI TUIBKH palllOHAJbHUX YHCEI HE MOXKHa
noOyayBaTu MeTpuuHy reometpito. Ilepmni ippamioHanbHOCTI Oynau omucani W
kiacudikoBani PeogopoM Ta HOro yuneM TeeTeTom.

Y V cr. 10 H.e. CTaIM NOMYJSPHUMHU TpU 3a7adi, SKI HEMOXJIMBO OYJIO
PO3B’s3aTH METOJJaMU T€OMETPUYHOI anreOpu:

1) noaBoeHHs KyOa: moOyayBaTH Ky0, 00’eM sikoro OyB OM B/IBIYI OLIBIIUM 32
00’eM 3a7aHOTO Ky0a;

2) TpUCEKLIs KyTa: pO3IJIUTH JaHUI KyO Ha TPH pI1BHI YaCTUHU;

3) kBagpaTypa Kpyra: noOyayBaT KBaJpar, piIBHOBEIUKUN TAHOMY KpPYTY.

Pa3om 3 BIAKPUTTSM HECYMIPDHUX BEJIMYMH B MATEMATHIII 3’ ABJISETHCS TTOHITTS
HECKIHYEHHOCTI. J0 1bOro TOHSTTS MNPUBOIWIM JBI OCHOBHI MPOOIEMH, IO
CTaBUJIUCS Tepell aHTUYHMMHM MaTeMaThKaMu: Tmpobiema JIHCHOTO Yucia W
npobiema Mipu. CrioyaTKy HpHITyCKaJIH, 110 HECKIHUCHHI MHOYKUHH IT1IMaIa0Th ITi
T1 )X 3aKOHH, 110 1 CKiHUeHHI. [le mpu3Beno 10 mosiBU mapaoKciB.

[Ticnst 3aBoroBanb Onekcanapa MakenoOHCHKOTO IEHTP HAYKOBUX JTOCHIIKEHBb
€JUTIHICTUYHOTO CBITY mepeHocuThes a0 Omnekcanapii B €runri. Y Il ct. no H.e.
KWIH 1 IPALFOBAJIU TPU BEJIMKUX TeoMeTpu AaBHUHU: EBKiiA, Apximes 1 ATIOJUTOHIN.
«ITouarku» EBKIiga» — OCHOBAa aHTUYHOI MaTeMaTUKH, MiAcyMoK ii 300-1iTHHOTO
PO3BUTKY U MIATIPYHTS JJIs MOJAJIBIIMX JOCHIKEHb. ApXiMell PO3pOOUB METO]
BUUCPIaHHs, 0 CTaB MPooOpa3oM IMOHATTS IHTETrpaia. 3a JOIMOMOTOI HBOTO BIH
00YHMCHMB TUIOLII Ta 00’ €MH pi13HUX (QITYp 1 TUI. ATIOJUIOHIN BIIOMUN YYEHHSIM IPO
KOHIYHI Tiepepisu (enirnc, rinepOosa, napadomna).

B nepion nanyBanHs PuMmchkoi iMriepii y aHTU4HIN Hay1ll BinOyBaBcs crman. Ha
TJI1 3arajbHOT0 3aHemnajay BUAUISEThCS MocTarth JlioaHTa — OCTAaHHBOTO 3 BEITUKHX
AHTUYHUX MAaTEeMaTHKiB, «0aTbka anrebpw». Bin OyB aBTOpoM «ApuDMETHKNY,
MPUCBAYEHOT PO3B’S3aHHI0O HEBU3HAUCHUX PIBHAHb 3 IUIMMH Koe]illieHTaMHu,
PO3B’S3KU SAKUX € IITUMHU YrclIaMi (110(paHTOBI PIBHSHHSA).

KouTpoubHi nMTAaHHSA
1. V d4oMy mnonsraioTb MNPUYUHU TEPETBOPEHHS AHTHUYHOI MaTeMaTUKU Ha
NOBHOILIIHHY HayKy?
2. SIki OCHOBHI JOCSATHEHHS 3 TeoMerpii Oynu orpumani B Imkosiax Paneca 1
[Tidaropa?
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3anumnite apadcbkumu nudpamu gucio CDXLVII.

Y domy momsrae TOHATTA HecyMmipHocTi? Jlo sAkuX mpoOieM aHTUYHOI
MaTEMaTHKU MPU3BEIIO BIAKPUTTS SBUIIA HECYMIPHOCTI?

Po3kaxiTe ipo mepini Hepo3B’A3H1 3a/1a4i JaBHUHHU.

SIxi BU 3HA€TE MapagoKCH HECKiHYeHHOTO (amopii 3eHoHA)?

o nexxuTh B OCHOBI 3arajgbHOi TEOpii MOAUIBHOCTI, sfika Oyna moOyJoBaHa B
Mepio T aHTUYHOCTI?

Oxapaxkrepusyiite ctucio 3micT «IlouatkiBy EBkiiga.

Po3kaxiTh po CyTh METOTy BHUEPIIaHHS ApXiMea.

10.51ki OCHOBHI TOCSITHEHHS B TEOMETPii MaB ATIOJIIOHIH?
11. Axwmit anreGpaiunuii Matepias MiCTUTh «Apudmetuka» [liodhanra?

NoabkowhdE

TeMu n1si caMOCTIHHOT O ONPaIIOBAHHSA, 10MIOBIEl, pedepaTin
I'peubki Hymeparii.
Micrtuka uncen y mkouni ITigaropa.
['eomeTpuyHa asredpa rpexis.
Kinacudikaris ippamionansHocteit Teetera.
Anopii 3eHoHa.
Jlynouku I'immokpara XiocChKOTO.
AnreOpa 1 Teopis yMcen y epioJ] 3aHenay rpeko-pUMChKO1 IUBLII3AIl].
toicepena: [4, 1. 1 . 4, 5], [1, c. 80-96], [13, rn. 1-4], [3, 3.1-3.7], [11,

r. 2], [17, 4-8], [18, p.27-51], [2, § 5-15], [14, ron. III], [15, c. 12-31, 59-63,
92-105, 213-219].

3.

4.

5.

6.

IcTopuuni 3axayi

. 3aoaua Eeknioa. JloBecTH, IO SKIIO Tapajeienine] NMEepeTHYTH TUIONINHOLO,

MapajesbHOl0 KOro NPOTUJICKHUM OIYHUM TIpaHsM, TO 00’€MH YTBOPEHHMX
napaJesenine/iB BIIHOCATHCS SIK IO iX OCHOB.

. 3a0aua Eexnioa. Bupa3utu peOpo NpaBUIBLHOIO OaratorpaHHUKa 4yepe3 pajilyc

OMKCaHOi HaBKOJIO HOTO cdepH pajaiyca R.

3aoaua Apximeoa. [loBectu, mo 00’eM IWIIHApA, MIBKYJl 1 KOHyca MpH
OJIHAKOBOMY PaJilycl 1 OIHAKOBIN BUCOTI BIJHOCIThCS, K 3:2:1.

3aoaua Apximeoda. O6uucnutu mwionry Qirypu, oOMexeHoi crhipauio ApxiMmena
p=ay (pel0;27] ) 1 monspHOIO BicCHO.

3aoaua 3 «Apugpmemuxu» /liogpanma. 3HaiiTH TpU YKMCIa Taki, MO MO0 cyma
BCIX TPhOX 1 KOXKHHMX JBOX OyJia KBaJpaTaMHu.

3aoaua 3 «Apugpmemuxuy /liogpanma. 3naiitu 1Ba yucia, T00yTOK SKHUX, y CyMi 3
KOXKHUM 13 IaHUX YHCEJI, JOPIBHIOE KyOy 3aJ1aHOTO YHCIIa.

. 3aoaua Mempooopa 3 naozpooky /liogpanma (susnauumu six /liogpanma).

IIpax JliodanTa rpoOHUIIS XOBA€E, BAUBUCS — 1 KaMiHb
MyapyuM MUCTEUITBOM PO3KPHUE TOKIHHOTO BIK:

3 BOJI1 OOTIB IOCTY YACTHHY XUTTS OYB BiH IUTHHA,

A 1€ NOJOBUHY IIOCTOI — CTPIB 13 MYIIKOM Ha IIOKaX.
TiapKkM MUHYJIa ChOMA, 3 KOXaHO BIH OJPY>KUBCH.

3 HEIo I’ ATh POKIB MPOXKUBIIHN, CHHA JT1XKIABCSI MY Ipellb,



Ta miBXUTTS CBOTO TIIMBCSA OATHKO JIUII CHHOM.

Pano moruna qutuny y 6atbka 3abpana.

PoxiB f1Biui o ABa 0aTHKO OIJIaKyBaB CHHA.

A 10 poKax ITUX 1 caM CTpiB BiH KiHEIlb CBiH MeYaIbHUA.

Tema 3. MaTtemaTnka crapogaBHboro Cxony

binpiricts mMaTematukiB CrapomaBuboro Kwutato, Inaii # apaOcekux kpain
Oy 0JJHOYACHO TAKOXK aCTPOHOMAaMHM; IXHI pOOOTH 3 MaTeMaTHKU YacTO MOB’S3aHi 3
JAOCTDKEHHSIMU 3 acTpoHoMmii. Hampukiazn, iHTepec A0 poO3B’A3KY B LUIMX YHCIAX
PIBHSIHb BUJy ax + by = ¢ OyB IOB’sI3aHHI 3 aCTPOHOMI€I0. TPUTOHOMETPIIO TAKOXK
PO3pO0IISIIH 7151 TOTPEO acTPOHOMII.

OCHOBHUM THUCBMOBUM JDKEPENIOM Il BUBYEHHA JAaBHbOKHTAMCBHKOT
MaTEeMaTHKHU € TpakTaT «MaTemaTuka B JIeB’SIThOX KHUTAX», CKIaJACHUN y | CTOMITTI
1o H.e. — | cromiTTi H.e. Lleit TpakTar eHuuKiIoNneAuUHUM. BiH MICTUTh OaraTo pi3HUX
3aj1a4 3 apuMETUKH ¥ reoMeTpii 13 MpaBUJIaMH iX pO3B’sI3Ky, aje 0e3 JOBEJeHb 1UX
npaBui. Y BOCBMIA KHHM31 PO3IJSSHYTO CHUCTEMH JIHIMHUX pIBHSHBb 13 Oaratbma
HEBIJIOMUMH, JJI1 PO3B’SA3aHHS SKUX OynM BBEAEHI BiJ’€MHI 4YHcla. BepmuHOoo
nocarHeHb MaTemMaTHukiB CtapomaBHboro Kutaro st po3B’si3Ky TaKHMX CHCTEM CTaB
meton (an-yeH. Y TpakraTi «MaremaTtuka B JEB’ATHOX KHHUTax» pO3TIAIAETHCA
MeTO/ T0OYBaHHS KBaJpaTHOTO M KyOIYHOTO KOPEHIB TAHb-t0aHb. Lleit meTon OyB
HaJall y3araJbHEHUW Ha BUIAJOK OY/b-SKOTO KOpPEHS W PO3B’SI3KY YHCEIbHUM
METOJIOM pIBHSHb N-TO CTYMEHS.

Jl)xkepennoM BHUBYEHHS JIaBHBOIHJIMCHKOT MAaTeMAaTHKH € KOMEHTapi [0
CBSIIICHHUX KHUT OpaxmaHiB «Beau», a Takox criemiaabHl TPaKTaTH 3 aCTPOHOMII Ta
MareMaTtuku «cigaxantu». Y Craponasuiil Iuaii Oynu npuaymani mudpu. Mu
Ha3UBaeEMO LU(PpHU apaOCBKUMH, TOMY IO 3all0O3MYMIIM iX B apabiB. Ajne cami apadu
Ha3UBAJIM X 1HIIACHKUMH, TOMY 1[0 BOHH 3amo3u4mwiv udpu B 1HIIAILIB. [HAIHCHK]
MaTE€MaTUKU PO3IISIAANM OKpeMi 3ajadi, U0 MPUBOAATH 0 JIIHIMHUX PIBHSAHb, aje
3arajJbHOTO METOAY pO3B’A3KY JIHIWHUX pIBHSHb (Ha BIAMIHY BiJI KHUTaWChKUX
MaTeMaTUKiB) BOHU HE PO3POOMIIH.

Bin oOumcienp 13 xopgamu A0 OUIbII 3pYyYHUX Ui OOYHMCIIEHb CHHYCIB
NepIIMMH  TMepedluId  IHIIACbKI  acTpOHOMM Ha movatky V cT. Bonwu
BUKOPUCTOBYBAJIM TEPMIH «KHUBa» — XOpJla, TATHUBA JIyKa. B apaOChkux KHUTax Horo
MepepoOIIH Ha CJIOBO «JIKMOay. Y JTaTUHCHKUX MEepeKiafax apaOChKUX KHUT TMOYau
3aCTOCOBYBATH CJIOBO Sinus — OyKBaJIbHUM MEPEKIIA]] CI0OBA «KUOay.

Inaificbka MaTemaTrKa BIUIMHYJIA HA PO3BUTOK IIi€l HayKu K Ha CXoJi, Tak i
Ha 3axoni. Came B [Hnii Oyna po3pobneHa apudmeTrka, 3aCHOBaHA HA JECATKOBIM
MO3UIIIHIN HyMeparlii. TepMiHH «KOpiHB», «CHUHYC» HArajyloTh HaM MPO POJIb
IHAIACHKUX YYEHHUX Y PO3BUTKY anreOpu il TPUTOHOMETPIi.

ApaOcbka MaremaTuka, Ha BiaMmiHy Big CrapomaBHboro Kwutaro i IHmii,
po30yA0ByBajacs Iiji CHUIbHUM BIUTMBOM MatemaTuku CtaponaBHboi ['perii. [1ig gac
npapninas xanidiB auHactii A66acuniB (VII-XIII cT.) apaGcbkor0 MOBOKO OyJiH
nepeBeaeHi «llouarkm» EBkmiga ¥ «Anbmarect» Iltonmemes, a Takox Tmparil
Hiopanrta, I'epona, Apximena, AmnomioHiss. ApaOCbKi MaTeMaTHKU IJIKOM
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OMaHyBaJId HE JIMIIC KOHKPETHI 3HAHHS, a ¥ JCIyKTHUBHUN METOJa TpekiB. BoHwu
MOCITYXKWJIM TaKOX MOCEPETHUKAMHU MPU 3HAWOMCTBI €BPOINECUCHKUX MAaTEMATHUKIB Y
CepelHi BIKH 3 JOCSATHCHHSMH 1HIAIMCHKHX MAaTEMATHKIB (HAIPUKJIIA, 3 TTO3UIIIHHOIO
JIECSATKOBOIO CHCTEMOIO 3ammcy uucen). [Ipo BIIMB mMaremMaTwky KpaiH iciamy Ha
HayKy €BpONM roBOPATH TaKl HAIll TEPMIHH, SIK «anredpay, «Iudpar», «aaropuTm».

KouTposbHi nuTanHs
Ha yomy 6a3yeThcsi JaBHbOKUTAKCbKa HyMepalisi?
Sx nmpoBoaumucs apudpmernyni aii B CtaponasHbomy Kurai?
VY yomy nosisirae cyTth MeToay (paH-ueH?
Ha gyomy 6a3yeThcs 1aBHBOIHIIMCHKA HyMepalis?
Ax npoBoauaucs apudmernyni aii B CtapoaaBHii [Haii?
OxapakTepu3yiTe TaBHbOIHIIMCHKY TPUTOHOMETPIIO.
Ha yomy 6a3yeThcs apabcbka HyMepaitis?
Pozkaxits npo anredpy Anb-Xopes3mi Ta Horo mociiJOBHUKIB.
. Po3kaxiTe mpo MarematnyHi npari Omapa Xaiisima.
10 OxapakTepu3yiTe po3BUTOK IJIOCKOI M c(pepryHOI TPUrOHOMETPIi B apaOCHKiii
MaTEMaTHIII.
11.Po3kaxiTh Ipo MaTeMaTuyHi pobotu Asnb-bipyHi i1 Anb-Kormi.

CoNoaRrLOdE

Temmu as1 caMOCTIiHOT0 ONIPALIIOBAHHS, 10NIOBIei, pedepaTis

[IpaBuso 1BOX XUOHUX MOJIOKEHbD.
['eometpuyuni 3a1aui «MareMaTUku B €B’ IThOX KHUTAX).
Metoa TSIHb-I0QHb.
KBanpaTHi piBHSHHSA 1 HeBU3HAYCH1 piBHIHHSA B MaTematuill CtapoaaBHboi [H1T.
['eomeTpuyHi 3377241 1aBHBOIHAIMCHKOT MATEMATHKH.
[Hd1HITE3MMaNBHI METOIU JaBHbOAPAOChKOT MAaTEMATHKHU.

Hocepena: [4, 4. 2 tn. 1-3], [1, c. 45-54], [13, rn. 5], [3, 3.8-3.10], [11, r. 3],
[17,9-11], [18, p. 60-82, 122-142], [2, § 16-18], [14, ra. II, IV], [15, c. 70-79].

ok wnE

IcTopuuni 3apayi
3aoaui Cmapooaenvoco Kumaio.
3aoaui i3 mpakmamy «Mamemamuka ¢ 0e6’AmboOX KHU2AX).

1. I’sTe OyiiBodiB 1 2 Gapanu KomTyroTh 10 naHiB 3050Ta, 2 OyiiBoiau i 5 GapaHiB
KOIITYIOTh 8 jaHiB. CKiJIbKU KOIITYIOTh OYWBLI 1 0apaH?

2. I3 3 cHOmiB rapHOTro BpOXkato, 2 CHOIMIB CEPeAHHOTO BpOKato Ta 1 CHOMa MOTraHoro
Bpokaro ojepxkanu 39 nmoy 3epHa. I3 2 cHomiB rapHoro BpoOXaro, 3 CHOITB
CepeaHBOT0 BpOkaro Ta 1 cHomMa moraHoro Bposkaro oaepxkanu 34 noy 3epHa. I3 1
CHOTA TapHOTO BPOXaro, 2 CHOIB CEPEIHLOTO BpPOXKAK ¥ 3 CHOMIB MOTaHOTO
Bpokaro ojiepxkanu 26 noy 3epHa. CKUIBKM 3€pHa OJiepkKaldu 3 KO)KHOTO CHOIIa
rapHOT0, CEPEIHBOIO W MOTAaHOTO BpOXKato?

3. Ilponmanu 2 OyitBonu, 5 OapaniB, kKynuiau 13 cBuHei, 3amummiocs 1000 muHed.
[Iponanu 3 OyiiBonu, 3 cBuUHI, Kynuwin 9 OapaniB, sxkpa3 Bucrauuio. [Ipomanu
6 OapaHiB, 8 cBuHEH, Kymwin 5 OyiiBoJiB, He BucTaunio 600 muHel. CKUIbKU
KOLITYIOTh Oy¥B1JI, OapaH 1 CBUHS?



3aoaui Cmapooaenvoi Inoii.

1. 3aoaua bxackapu. Xtoch ckazaB cBoeMmy ApyroBi: «/lait meni 100 pymii, 1 s
Oymy BABiui OaraTmmM 3a TeOe», Ha IO OCTaHHINA BIAMOBIB: «SIKIo macu MeHi
mume 10 pymii, s ctany Briectepo OaratmuMm 3a Tebey». CKUTbKH Oyio pyrmii
Yy KOXKHOT0?

2. 3aoaua 3 baxwaniiicbkozo pykonucy. 3HalTH YHCIIO, SIKE BiJl A0JaBaHHSI 5 abo
BifHIMaHHS 11 mepeTBOpIO€ThCA HAa TOBHUN KBaAparT.

3. 3aoaua bpamazynmu. 3HaWTU BHUCOTY CBIYKH, 3HAIOYM JIOBXKUHU TiHEH, SKi
BIJIKM/Ia€ THOMOH (BEpTUKAJIbHA JKEpAMHA) Y JBOX pPI3HUX IOJOKEHHAX, 32
YMOBH, 1110 33J]aHa BIJICTaHb MI>)K TOUKaMU pO3TalllyBaHHS THOMOHA.

4. 3aoaua bpamazynmu. llepnieHIUKYJSIpHO TlaMeTpy MPOBEICHO XOpHay, sKa
JITUTh JlaMeTp Ha JBa BiApi3ku. JloBemiTh, 10 KBajapaT XOpAH, AUICHHM Ha
JIOBXKHHY Oy/b-SIKOTO 3 BIIPI3KiB JllaMeTpa, TOMHOKEHY Ha 4, 1 CKJIaJICHUH 3 TUM
CaMUM BIJIpI3KOM, TOPIBHIOE J1aMeETPY.

Apabcoki 3a0aui.

1. 3aoaua Omapa Xaiiama. Po3B’43aTH pIBHIHHSA iz + 2E = 1E

X
2. 3aoaua Anv-Xopes3mi. Y piBHOOCIpPEHUI TPUKYTHHUK 3 OCHOBOIO 12 1 Oi4HOIO
cTopoHOI0 10 BrimcaTu kBaapar.
3. 3aoaua Anv-Kapxi. Po3B’s13aT cucremy

x> +y*=1z%
Xz =y
xy =10.

Tema 4. MatemaTnka CepeanboBiuHoi €Bponu ta enoxu Bigpomkenns

Y CepennboBiuHiii €Bponi mnounHaroud 3 V CTOJITTS PO3BUTOK HAYKH,
MOPIBHSHO 3 AHTUYHHM TiepiojioM, Maibke npununubcs. [lorpeba B Maremaruiii
00OMeXyeThCS apu(PMETUKOIO Ta PO3paxXyHKOM KaJleHapsl LIEPKOBHUX CBAT.

Cralimizamist ¥ BIJIHOBJIEHHSI  €BPOMEHCHKOI  KYJbTypH IOYHUHAIOTHCS
3 Xl cromitrs.  3’sBasitorbest  mepmi  yHiBepeutetu  (CamepHo,  Bomonbs).
Po3ummmproeTbcs BUKIAAaHHS MaTEeMaTHKU: A0 TPAAMULIMHOTO YHIBEPCUTETCHKOTO
KBaJPiBlyMy BXOJWIN aprupMeTHKa, TEOMETPIsl, ACTPOHOMISI i My3HKa.

XPpUCTUSIHCHKE JOTMATHYHE CYCHIIBCTBO CIIOYATKY BiIMOBMJIOCS BiJl aHTUYIHOI
CHAAIIMHHA, B TOMY YHCI1  HAYKOBOI, K S3M4YHULIBKOI. 3 XII CTONMITTA MOYMHAETHCA
MOCTYIIOBE 3HAHOMCTBO €BPONEHCHKUX BUCHUX 3 AHTUYHUMH BIAKPUTTAMHU dYepes
MepeKIIaJii 3 TPEIbKOi Ta apabchKoi Ha JaTuHy. JloBruit yac y €Bporii 3aCTOCOBYBaIU
puMchbki uppu. Y XIH-XIII cromiTrsax myOmikyroTbes nepuri B €Bpomi mpaii 3
JECSATKOBOI MO3ULINHOI CUCTEMHU (CMOYATKy nepekyiaan Ajb-Xope3mi, MOTIM BIIACHI
Tpaili), 1 MOYMHAETHCA 11 3aCTOCYBaHHS.

[lepmmM BHU3HAYHMM MaTEMaTUKOM cepeaHboBiuHOT €Bporu ctaB y Xl
cromitti Jleonapgo Ilizancekuii, Bimomwmii mia mpizBUChkoM @DiGoHauui. OcHOBHA
rioro mparst «Kuaura adaka» (1202) cnpaBuia Beauue3HWH BIUIMB Ha TOIIMPCHHS
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MaTeMaTUYHUX 3HaHb, MOMYJSIPHICTh IHAIMCBKUX HUPP 1 AECATKOBOI CHUCTEMHU
B €Bpori.

Y XV—XVI cr. mouanacs po06a BigpopkeHHs, o crajga MNepeTOMHUM
MOMEHTOM Y PO3BUTKY KYJIbTYPH 1 HAyKH, B TOMY YMCII i MATEMaTUKU.

[lepmiuM BENUKUM JOCATHEHHSIM CTajO BIOKPUTTS 3arajibHOTO METOY
pO3B’si3aHHS PIBHSHBb TPETHOTO 1 4eTBepTOro cremeHiB. Lli pe3ynbratu Hamexartb
iTaniicbkuM Matematukam nenb Peppo, Tapransi, @eppapi 1 Kapaano. [Ipu upomy
1] Yac pOo3B’s3aHHS TaKUX PIBHSIHB YacTO 3 ABJSUIMCS KOPEH1 13 BIJ €MHUX YHCEIL.
Tak B MaTeMaTHKy yBIMIILIIM KOMIUJIEKCHI YUCIIA.

VY 1585 poui dpnamanaens Cumon CTeBiH BUAae KHUTY «Jlecsita» mpo npaBuia
I 3 IeCATKOBUMU JIpoOaMM, MICIS YOTO JIECATKOBA CHCTEMa 3/100yBa€ OCTaTOUYHY
nepeMory i B 00JacTi 1poOOBUX YKCEIL.

[Tomanpiuii po3BUTOK MaTeMaTUKHU OyB TICHO MOB’SI3aHUH 13 BIIOCKOHAJICHHSIM
MaTEMaTHYHOI CUMBOJIIKH. BUWHUKHEHHS anredpu sK 3araidbHOi HAayKd PO
anreOpaiuHi pIBHSAHHA MOB’s3aHE 3 IM’sIM (paHiy3pkoro maremartnka @dpaHcya
Bieta. ¥ poboti «BBenenns B anaimiTuyHe MuctenTBo» (1591) BiH omucaB cyuyacHy
anredpaiuyHy CUMBOJIKY.

KouTpoJsbHi nMTaHHA
1. SlkumMu  OynuM TPUYWHU  3aHEMATy MAaTeMAaTHYHOI HAYKM Y  PaHHbOMY
CepenHpOBIYYI?
SIx BUHMKHEHHS YHIBEPCUTETIB BIUIMHYJIO HA PO3BUTOK MAaTEMATUKU?
Po3kaxiTe po 3aTBepIKEHHS B €BPOITL JECATKOBOI MO3UIIIIMHOI CHCTEMHU.
Sxum OyB HaykoBul 10poOok PiboHauY1?
Axux Bigomux mateMaTtukiB CepeHbOBIYYS BU MOKETE Ha3BaTH?
Po3kaxiTe Tpo 1CTOpIIO BIAKPUTTS METOAY PO3B’SI3aHHS PIBHSIHB TPETHOTO 1
YETBEPTOIO CTETEHIB.
Konu B €Bponi nommpuanch 1ecATKOBI ApoOH Ta Aii HaJl HUMH?
VY yomy nosnsrae ocHoBHa 3aciyra @pancya Bieta?

SEOI AR

o N

Temmu 7151 caMOCTIIHOTO ONIPAaLIOBAHHS, 10NI0BiAeH, pedepaTiB
Marematuka Bi3aHTii.
[lepmi maTemaTruHi TBOpHU 3axigHOT €BpoNHu.
OkcdopaChKl KaTbKYJISITOPH 1 BYUSHHS TIPO MTOCHIICHHS 1 MOCTa0JIEHHS IKOCTEH.
BunaTtai marematuku CepeHbOBITYS.
. Ippamionanbhi, Bix’ eMHi 1 KOMIUTEKCHI ynciia B CepeliHi BiKH.
,becepeﬂa [4, 4.2 rn. 4, 5], [1, c. 54-59], [13, ra. 6], [3, 3.11-3.12], [11, rn. 4], [17,
12-14], [18, p. 143-172], [2, §19, 21, 22, 24], [14, r1. V], [15, c. 79-91].

IcTopuuni 3apayi
3aoaua @Dioonauui. JIBi Bexi, onHa 3aBBuluku 40, a npyra — 30 ¢yTis,
3HaXOJAThCsl Ha BifcTaHi 50 ¢yTiB ogHa Bia onHOI. [0 pO3MIIIEHOI MIXK HUMH
KPUHMII 3JIITAlOThCS OJHOYACHO 3 000X BEX JBa MNTaxu. SKIIO NTaxud JETATh
3 OJTHAKOBOIO IIBHUJIKICTIO, TO BOHHM OJHOYACHO JOJITAIOTh 10 KPUHHMII. 3HAUIITH
B1JICTaHb BiJl KPUHUIII JIO BEXK.

abhwhE
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3aoaua llImighena. JloBectu piBHICTH
Ck=ckzl+ck_,
3aoaua Tapmanvi. € mOCyIMHAa €MHICTIO 8 JITPIB, 10 KpaiB HAINOBHEHH
BOJIOI0, 1 JIBl MOPOXKHI MOCYAMHU €MHICTIO 3 1 5 miTpiB. IToTpiOHO po3nuTH BOIY
MOPIBHY Y JIB1 OUIBIII OCYIUHH.
3aoaua Kapoano. Po3B’ sKiTh pIBHSHHS
13x2 =x*+2x3+ 2x + 1
3aoaua Kapoano. 11lepeMHOKTE
(5 +v-15)- (5 —V-15)
3aoaua Adama Pize. 26 oci®O BUTpaTUIM pa3oM 88 MOHET, IPUUOMY KOKEH
YOJIOBIK BUTpadaB 6, xiHka 4, niBunHa 2 MoHEeTH. CKUIBKU OYJI0 YOJOBIKIB, JKIHOK,
miByatr?
3aoaua Kommanodino. JloBectu, M0 YOTHPU TPSMI, AKI CIOTYYalOTh KOXKHY
BEepIIMHY TeTpaeapa 3 TOYKOK TMEPEeTHHY MeJiaH MPOTHIICKHOI TpaHi,
MEPETUHAIOTECS B OJHIM TOYLl, $Ka JUIMTh KOXHUM 3 YOTHUPBOX BIAPI3KIB
y BIJHOIIEHHI 3:1, MOYMHAIOYHU 3 BEPLIMHHU.

Tema 5. Maremaruka XVII crogirra

VY XVII ct. y pi3HUX €BpONEHCHKUX KpaiHaX yreplie 3’ aBJIAI0ThCSA akaaemii. Y
1601 p. y Pumi Oyma 3acHoBana Axamemis ngei Jlinuei; y 1662 p. B Anrmi —
JIoH7OHCBKE KOPOJIBChKE TOBApuCTBO; y 1666 p. y @panmii Oyna cTBOpeHa
Kopomisceka akamemis Hayk; y 1700 p. y Himeuuuni — bepiiHcbka akagemiss Hayk.
AxaneMii He JMIIE JaBajld MOXJIMBICTb YYEHUM OOTOBOPIOBATH NpOOJieMH, IO iX
I[IKaBWUJIM, Ta OOMIHIOBATHCS 11€SIMH, a W OpraHi3oByBalu BHUJAHHS HAyKOBUX
KypHAaJIB.

OmauM 13 HaWBaXJIMBIMIKX BIAKPUTTIB MaremaTtuku XVIIcr. € Meron
koopauHat. KoopauHaTHUN MiAXia pI3KO PO3MIUPHUB KIAC KPUBHUX, SSKUMH MOTJIH
3aiiMaTHCsl TEOMETPH, y TOPIBHSHHI 3 TUMHU KPUBUMH, SIKI po3risjgainu B JlaBHii
I'penii. JlekapT mmcaB, IO METOJ KOOPAMHAT MOKE NpPaLIOBaTH HE TUIBKM Ha
IJIONIMHI, alie ¥ y mpocTopl, 1 JlaBaB CTOCOBHO IILOTO KOPOTKI MOsICHEHHs. [HIe
HalBaxJuBilIe BIAKpUTTA MaTteMaTtukun XVII cT. — nudepenuianbue i iHTErpanbHe
yucieHHss. OCHOBHUN BHECOK y MOro po3BUTOK 3pobunu HeroTon 1 JleitOHim.
CTBOpEHHsI aHAJIITUYHOI T€OMETpli i aHami3y CHpPaBWIO B MaTeMaTHIl CIPABKHIO
peBomtonifo. Maremarnka Bke€ HE OOMEXKYEThCS BHBYEHHSIM CTaJMX BEJIMYUH 1
qucel, a Bce OUIbIIEe MePEeXOJUTh 10 JOCHIIKEHHS 3MIHHUX BEIUYMH 1 QYHKIIN K
aHAJIOT1B MEXaHIYHOTO PyXy ¥ Oy/b-sKOi KUTHKICHOT 3MIHH B3arai.

Y XVII cT. MeToro MaTeMaTuKH MOCTYMOBO CTAalOTh 3arajibHi, a HE YacTKOBI
pe3yibTaTH. MaTemMaTHu4H1 JTOCTIPKEHHS] 3HaYHO PO3IIUPIOIOTHCS, 1 BUHUKAE KUTbKa
HOBHUX PO3/UIIB MAaTEMATUKH: aHAJITUIHA TeOMETPisl, MPOEKTUBHA TEOMETPIsl, TEOPis
HMOBIPHOCTEH, YHCIEHHS! HECKIHUEHHO MaiuX. OCTaHHE CTall0 OCHOBOIO PO3BHUTKY
TeOpii HECKIHYCHHUX PSIIB, IHTETPYBaHHS 3BMUAWHUX MU(EepeHIiabHUX PIBHSIHB 1
BapialliifHOTO YHCJICHHS, AudepeHIlianpHol reomeTpii. PazoM 3 TuM TpuBamu podboTu
3 anredbpu W TPUTOHOMETPii, OynM BIAKPUTI Jorapu@mu, CTBOPEHI pI3HI METOIU
HaOJIMKEHUX 00YHUCIIEHb, PO3B’sA3aH1 OKpEMI CKJIQJIHI 3aAadi Teopii uucen. TuIbku 3a
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oxue XVII cT. KUIBKICTh METOIIB 1 ITOHSTh, AKMMH 30araTujiacsd MaTeMaTHKa, OljIbI1Ia,
HIX 3a BC1 TIONIEPEIHI CTOJITTS.

Opnak anrebpa # anamz B XVIIcT. me He Mamu TOYHOTO JIOTIYHOTO
oOrpyutyBanns. ®epma, [lackanp 1 bappoy Bu3HaBamu, MmO iXHIM poOoTaM Mpo
0OYHMCIICHHS TIJIONI 1 METO HEMOIUTLHUX Opakye cTporocti. Y HetotoHa it JleiOHima
He OyJI0 CTpPOTHX BU3HAYEHD MOXITHOI Ta IHTErpania.

Y XVII 1 XVIII cTomTTIX XOIEH 13 THX, XTO BHIC HAWOUIBIIMI BKJIAJ
y PO3BUTOK MaTeMAaTWKd, He OyB BUKIIOYHO MaTeMaTuKoM. [toiirenc 1 HbroToH
OlnbIIe 3poOuin B ranmy3i (pizuku, HiK MaTeMaTuku. Di3UKOI0 aKTUBHO 3aiMaucs
takox Ilackanp, ®epma  JlelOuim. JlexkapT yBakaB, IO 0 MaTeMaTHKH, KpiM
anreOpu 1 reomMeTpii, HaJIekKaTh aCTPOHOMISI, My3HKa, ONITHKA i MeXaHIKa.

KoHTpoJbHI nUTAHHS
Oxapakrepusyiite po3BUTOK ayireopu it Teopii uncen y XVII cr.
Oxapaxkrepusyiite po3BuTok reomerpii XVII cT.
SIxa icTopist BIAKPUTTA Jorapudmin?
Konwu ta sik BUHUKIIM KOMOIHATOpUKA i Teopiss HMOBIPHOCTEH?
Y 4YoMy cyTh 1HQIHITE3UMAIBHUX METOMAIB: METOJy HENOJUIbHUX, METOAY
HOpMaJIeH 1 JOTUYHHUX ?
Po3kaxiTe Ipo 3apOIKEHHS MATEMATHYHOTO aHATI3Y.
7. SIxi mepmri MaTeMaTUYHI )KypHAJIU BaM BiJIOMi?

agbrwnE

o

Temmu A71s1 caMOCTIIHOT0 ONIPALIOBAHHS, 10TIOBIei, pedepaTis
1. IT’ep ®depma. 4. Icaak HproroH.
2. bnes Ilackans. 5. Tordpin Binbrensm JleiOnii.
3. Pene [ekapr.
torcepena: [5], [1, c. 59-63, 96-101, 129-137, 158-172], [13, ra. 7-9, 11],

[3, 4.1], [11, r1. 5], [17, 15-16], [18, p. 177-298], [2, § 25-32], [14, rn. VI], [15,

c. 33-39, 106-143].

IcTopuuHi 3axayi

1. 3a0aua @epma. llokazatu, MO SKIMO S € CyMa HECKIHYEHHO CIAIHOI

. S a
TeOMETPUYHOI Iporpecii ay, s, dz,. ., TO — = —-.
a a

1 2

2. 3aoaua @epma. JloBectH, moO SAKMIO MmIe yuciao N HE TIIUTBCS HA TPOCTE

gmcio p, o NP~1 — 1 kparse p.
3. 3aoaua /lexapma. Po3B’s13aTu pIBHSIHHS
x* —4x* —19x* +106x —120=0
4. 3aoaua Horomona. Po3ainutu
y* —B%azy2 +3a’y —%a“ Ha Y’ —2ay +a’.

: . 1
5. 3a0aua Hvromona. JIBananuars OWKIB 3°1MalOTh 3 - IOrepa MOAcOBHINA 3a
3

4 TmxHi, 21 6uk 3’igae 10 rorepiB Takoro x macoBuia 3a 9 THxkHIB. CKIJTbKH

OWKIB 3’ 11Th 24 torepu 3a 16 THOKHIB?
12



6. 3aoaui Jlenioniya.
1) Moka3saTu, o m> — m AiIUTHCS Ha 5.
2) Iokaszatu, mo m’ — m gimuThcs Ha 7.

7. 3a0aua Dynveadepa (cmepeomempuunuil ananoz meopemu Ilighacopa). ko
B TeTpaeapi ABCD miocki kytu npu BepmuHi O npsami, TO

2 T o2 2 2
Siapc = Shoa T Shoac T Shorc

Tema 6. MaremaTuka XVIII crosiTra

XVIII cromiTTs B MaTeMaTHIll MOXHa KOPOTKO OXapaKTepu3yBaTH SK
CTOJITTS aHami3y, SKUM CTaB TOJOBHUM 00 €KTOM JOKJIaJaHHS 3YyCHUJIb
MaTeMaTuKiB. PO3BUTOK MaTeMaTUKH, 30KpeMa aHalli3dy, CYMNpPOBOIKYETHCS
nporiecoM audepeHItiaiii: B ceperuHl CTOJITTS BIJIOKPEMIIIOETHCS HOBa rajy3b
aHajizy — Teopis audepeHIiabHUX PIBHIHB, sIKa B CBOIO Yepry MOAULIEThCSA Ha
3BUYANHI TU(epeHIIaIbHI PIBHSIHHS 1 pIBHSHHS Y YACTUHHUX MOXI1IHUX.

B reomerpii crmocTepiraeTeCs NPOrpec y aHaMITUYHIA 1 OCOOIMBO
nugepeHIiaabHIii TeOMETpli MPOCTOPOBHX KPUBHX 1 THOBEPXOHb. Y TICHOMY
3B’SI3KY 13 3a7a4aMu OyJIIBHUITBA 1 opTU(diKalli pO3BUBAIMCA METOAN HAPUCHOI
reoMeTpii.

Teopia iMOBIpHOCTEH TMepecTae OyTH €K30THKOK 1 JOBOAUTH CBOIO
KOPHUCHICTh B HAaMHECTOJIBAHIMIUX OOJACTAX JIIOACHKOI AisuibHOCTI. [le Myasp
1 Jlanuin bepHyu1i BIIKpUBaIOT, HOpMAJIbHUN po3MoALL. BuHMKaOTh HMOBIpHICHA
TEOpis TOMWIJIOK 1 HaykoBa cTaTUCTHKa. KilacuuHuii eram poO3BUTKY Teopii
WMOBIpHOCTEM 3aBepiiu podoTH Jlammaca.

[lenTpamMu MaTeMaTUYHUX JOCIIKEHb CTAIOTh aKaJieMii HayK, 3/1€01LIbIIOTO
JepkaBHI. AKajgeMii HayK 3a0X0YYBaIM JOCTIKEHHS 3 TPHUKJIAIHOT MaTEeMAaTHKH,
OpraHi3OBYIOUM MDKHAPOAHI KOHKYPCH 13 BEJIMKUMU cyMaMmu Tipemiii. Hampukian,
KOHKYPCH 3 pPyXy IUIaHET 1 KOMET, KOHKYpC 3 Teopii MOpPCHKUX MPUILIUBIB
1 BIQIUIMBIB Ta 1HIII. MaTeMaTUKH CTaroTh MpoQecioHallaMH, JOOUTENl Maiike
3HUKAIOTH 31 CIICHH.

HaiiBizoMiliuM MaTeMaTUKOM LbOTO MEPIOY, a MOXKIIMBO i ycCiX yaciB, OyB
Jleonapn Eiinep. BiH 311CHUB BaKJIMBI BIAKPUTTS B TAKUX Tally3s1X MaT€MaTHKH,
AK MaTeMaTU4YHHMM aHami3 1 Teopis rpadiB, yBIB BEJIUWKY YacTHHY Cy4acHOI
MaTeMaTUYHOI TEPMIHOJIOTI] 1 MO3HAYEHb, 30KpEMa B MaTEMaTUYHOMY aHai3l, 5K,
Hampukiag, moHATTs ¢yHkuii. Eifnep BimomMui TakoXk 3aBIsSKH CBOIM poOOTam
3 MEXaHIKH, IMHAMIKH P1JIMH, ONTUKUA Ta aCTPOHOMI1, IHIITNX MPUKIATHUX HAYK.

XKozedp Jlyi Jlarpamx 3poOWB BaroMuid BHECOK B HHU3KY Taly3eu
MaTEeMaTHUKH, 30KpeMa BapialliiiHe YUCIICHHs, TEOpi0 AU(EPEHIIATbHIX PIBHIHB,
pO3B’sI3aHHS 3a/lady Ha 3HAXOJHKCHHS MaKCI/IMyMlB 1 MIHIMYMIB, TEOpil0 YHUCENT
(Treopema Jlarpanxa), anre0py 1 TEOpir0 HMOBIPHOCTEH.

Y XVII cromitri BigOyBaeTbcss pedopMa HaBUaIbHOI MaTEMaTUYHOI
JiTepaTypu. 3’ SIBIASIOTHCS MOCIOHUKH, B SIKMX TTOETHAHO HAYKOBICTh 1 JOCTYIHICTh
BUKJIQJ@HHS, BpaxoBaHO HOBI JIOCATHEHHS MaremaTuku. Y 1758 por
oImy0JIiIKOBaHO JABOTOMHY «lcTOpiro MaremMaTukm» (hpaHIly3pbKOoro HaykoBIls JKana
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ETbena MoOHTIOKIIA, Y SIKIM PO3TJISIHYTO PO3BUTOK MaTeMaTuku 10 moyatky XVIII
CTOJITTS. 3aXOIUIMBA 1 IEBHOIO MIPOIO JOCTYIHA KHUTA MaJla BEIMYE3HUHN YCIIiX.

KoHTposibHi nuTaHHs
SIxi HOBI raiy3i marematuku 3’ aBuiuck y XVIII ctomiTri?
OxapakTepusyite po3BUTOK anredpu i Teopii uucen y XVIII cr.
B axux ramyssx orpuman pesynbrati Jleonapn Eitnep?
Koro BBa)aroTh TBOPIIMU BapialiitHOTO YHCICHHS?
Skoro Oyna posib akajgeMiii HayK y PO3BUTKY MaTE€MaTHUKH I[bOTO IEpioay?
Ha3BiTh HaliBiioMiIII akajaeMii HayK.
B gomy mossirana cyTh Cynepedok Ipo CTpYyHY 1 Ipo Jorapudm?
XT10 OyB aBTOPOM TIEPIIIOi Mpalli 3 IcTOpii MaTeMaTUKH?

bW

~N o

Temmu 151 caMOCTIIHOTO ONIPAaLIOBAHHS, 10NI0OBiAeH, pedepaTis

Jleonapn Einep.
Kozed Jlyi Jlarpanx.
Cynepeuka npo CTpyHy.
BunukHeHHs BapialliiHOTO YUCIICHHS.
Bmus icropuunux noaiid y @panuii kinug XVIII — nouatrky XIX cromiTrs Ha
PO3BUTOK MATEMATHKH.

Iocepena: [6], [1, c. 101-109, 138-141, 145-150], [13, . 10, 13-14], [3,
4.2] [12, rn. 6], [17, 17-18], [18, p. 301-384], [2, § 34, 37-39], [14, rn. VII].

o0 E

IcTopuuni 3axayi

3aoaua Eiunepa. JIBi censuku npuHeciau Ha 6azap 100 senp, ogHa OinbIie,
HIXK Jpyra; BIBOX BUPYUYMIIM OJHAaKOBI cymu. [lepima ckazana: «Ix6u y meHe Oynu
TBOI AL, s 0 BUpyumisia 15 kpeiiuepiB». Jpyra BignoBina: «A axkO0u y MeHe O0ysu
TBOI fAWLsg, 1 O BHpyuwsa 3a HUX 6 1 2/3
Kkpeiuepay. CKIIbKH g€llb 0yJI0 y KOKHO1?

3aoaua  Eunepa. Cim MOCTIB
nepekuHyTi uepes piuky I[lperosb, Ha Geperax
akoi postamoBane wmicto Kenircoepr. Um
MOKHA 3AIMCHUTH TMPOTYJISHKY MICTOM TaK,
o0 TPOUTH KOXHHUM MOCTOM TIJIbKH OJUH
paz? P

3aoaua Momnsca. Yepes TpOTUIICHKHI
pebpa TeTpaeapa IPOBEACHO IapajeibHl IUIONMHNA. 3HAWTH BiIHOIIEHHS 00’€M
TeTpaeapa 70 00’ eMy YyTBOPEHOTO TapaJiesiemninesa.

3aoaua Peiino. XTOCh, TOMHPAIOYH, JHUIIUB 3aIlOBIT, 3TiTHO 3 SKHM
cTapimiii cuH oTpumye 3 moBHoro crnaaky 100 ¢paHkiB 1 AecsaTy 4YacTUHY
3anuuky, Apyruit — 200 ¢ppaHkiB 1 AecSATY YaCTUHY HOBOTO 3aJUIIKY, TpeTiid — 300
(dbpaHKiB 1 I€CATY YaCTUHY HOBOT'O 3aJUIIKY 1 TaK Jaji 10 ocTaHHboro. [Ipu oMy
YaCTKW BCIX MOBHHHI OyTH PIBHUMH. 3HAWTHU PO3MIP 3AJIMIIEHOTO CHAAKY, YHCIIO
CHHIB 1 YaCTKY KO>KHOTO.
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3aoaua I'onvoodaxa. JlosectH, 110 mpu HiIUX 1 gogatHux a | b cyma Beix
Ipo0iB BUIY

1
(a + b)b*1
Ma€ TPaHULICIO OJUHUIIIO.
3aoaua H. bepuynni. JloBectu, mo
1 1+xi
arctgx = —In——
20 1—xi

3aoaua Broggona. Ha ropu3oHTAIBHIN TUTONTMHI MPOBEACHO MapaleiabHi
npsiMi, BIICTaHb MK SIKUMH JOpiBHIOE 2a. HaBMaHHS KUAAIOTh TOJKY TOBKHHOIO
2l (I<a). 3naiiniTe IMOBIPHICTH IEPETHUHY HEIO OJIHIET 3 TAPAICTHHUX MPSIMHUX.

Tema 7. MatemaTuka XIX cToiTTH

st XVIII ct. 6yB xapakTepHUM Oe3mocepeiHiii PO3BUTOK 171ei MaTEMaTUKH
Hekapra it ®epma, HeroTona Ta JletiOHima. barato 13 mux iaeit 6epyTh MOYaTOK IIIe
Bin Marematuku CraponaBaboi ['pertii. Hampukinii XVIII cT. 6arato HaykoBIIiB
yBayKaJ¥, M0 PO3BUTOK MAaTEMATHKH OJWU3BKWW JIO 3aBEPIICHHS W CKOPO BXKE HE
Oyle HIIKUX CYTT€BO HOBUX BIIKpUTTIB. Eitnep, n’AmamOep, Jlarpanx muciauiy,
10 MaTeMaTHKa Maike BUUepIaia cBoi 17e1, 1 He 0aunian Ha 00pii HISKMX BEITMKHX
yMiB. Ane a0 marematuku npuinuim bonbsnano, Komn, IMaycc, A6ens, SAko0i,
["anya, 1 po3MOBH TIPO 3acTiil y Hayll Ouiblie He moHoBMOBaUCs. [lounHaroum 13
npyroi upepti XIX cT. y raiy3i MateMaTUKH BiOyBa€ThCs PEBOJIIOIISA, HE MEHIII
rmOoOKa Ta 3HAYHA, HDK PEBOJIOIIS B MaTeMaTHIlli Ha modatky HoBoro wacy.
[Ipotsirom XIX cT. BimOyBanacs HEyXWJbHAa 3MIHA IMOHATH 1 HACTAHOB, IO
BU3HAYAIOTh IAPUHY MAaTeMaTHYHUX JOCHIKEeHb. [Ipu 1boMy HaWTOJOBHIIIUMU
CTaJIM HOBA MOCTAHOBKA MPOOJIEMHU ICHYBaHHS MaTEMaTUYHUX 00’ €KTiB, 0COOIUBO
B aHaJi31 HECKIHYEHHO MajMX, a MOTIM CTBOPEHHS HECTAHIAPTHUX CTPYKTYP
reomeTpii, apudmMeTrku 1 anreOpu. L1 KopiHHI 3MiHKM B MaTeMaTHUIl BiIOyBaIvCs
3a 30BCIM iHmUX (mopiBHsIHO 3 XVIII ¢T.) eKOHOMIYHHX 1 MOJITHYHUX YMOB, 1 1€
COPUYMHUIIO 3MIHY COI[lalbHOI (PYHKIIi MaTeMaTHKH, CTBOPEHHS HOBOIO THUITY
BUCHOI'0, TMOIIYK 1 BUHAX1J] HOBUX MPUHIIMIIB OpraHi3ailii miaroToBku (paxiBiiB 1
BJIACHE JOCTIIKEHb.

OpHiero 3 HeHTpaabHUX TeM MareMaThku XIX cT. Oysiu piMaHOBI MOBEPXHI.
V nmepuiii NOJOBUHI CTOMITTS 3’ IBUJIacs 3a7a4a OOepHEHHS 1HTerpamB AGens, ska
MOCTYMNOBO MpuBeia 10 (GOPMYBaHHS MOHATTS PIMAHOBOI MOBEpXHi. Y 1ed caMuii
yac copMyBasiocs ¥ MOHATTA rpynu. BakKIuBOWO Taily3310 JOCIHIIKEHb CTaJH
anrebpaiuni uncna. byna BimkpuTa i1 modana BUBYATHCS HEEBKJIIZOBA TE€OMETPIs.
VY npyriii MOJOBHHI CTOMITTS IHTEpEC YYEHUX 3MICTHUBCA BiJl Teopii abereBux
byHKIIA 10 aHAMTHYHOI Teopii nudepeHIianbHuX PiBHSIHB, 0 BHUSIBUIIO 3B’ SI30K
nudepeHIliaTbHUX PIBHSHD 13 PIMAHOBUMH MOBEpXHSIMHU. OTpUMaB MPOJTOBKECHHS
PO3BUTOK TEOPIii TPYII, BiJl CKIHUEHHUX TPYN HAYKOBIIl MEPEHIIUIN 10 HEMTEPEPBHUX
rpyn. ['pynu mepeTBOpeHb 3aliMarOTh BAXKIIMBE MICIE B TeoMeTpii. 3 SBISETHCA
1HTEpeC 10 1HBAPIAHTIB MEPETBOPEHb. BUHUKIM HOB1 00J1aCTI MAaTEMATUKH: TEOPIs
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MHOHH 1 TomoJjoris. byno nmoOygoBano mozeni reomerpii JloGaueBchkoro, sika
3100ys1a BU3HAHHS B HAYKOBOMY CBITI. Y 3B’S3Ky 13 LIUM MIiJCHJIMUBCS 1HTEPEC IO
aKcioMaTH3allil pi3HUX raly3eil MaTeMaTHKH.

He3mipHe mocuiieHHST poJjii MaTeMaTHKd B MPHUPOJIO3HABCTBI M TEXHill
BUMAarajio paJuKalibHUX 3MIH y CHUCTeMi cepeqHboi Ta BUmoi ocBiTH. Y XIX cT.
MaTeMaTHKa CTajla HacaMIepe]l YHIBEPCUTETChKOI0 HAyKOIO, 1 B yHIBEpCHUTETaX,
KUTBKICTh SIKMX MOCTIHHO 3pOCTaia, BUHUKAJIO BCE OUIbIIE HAYKOBUX LKL

KoHTpoJibHI nUTAHHS
Po3kaxiTh Ipo BUHUKHEHHSI MATEMAaTUYHOT JIOTIKH.
OxapakTepusyiiTe po3BUTOK anreOpu il Teopii uncen B XIX cr.
Sk 1 koM 3’ sIBUITACS. HEEBKJI1IOBA TEOMETPist?
VY yomy nosArana nepedy1oBa OCHOB MaTeMaTUYHOTo aHam3y B XI1X cT1.?
Ak BUHMKIIA TeOpist (PYHKIIN KOMIUIEKCHOTO 3MIHHOTO?
Ha yomy 3acHoBaHa Teopis aiiicHux yucen [leaexinna?
Po3zkaxiTe ipo Teopiro MHOkUH KaHTOpa.
XT0 3p0o0rB HAMOLIBIINI BHECOK Y BUHUKHEHHS i pO3BUTOK TOMOJIOT11?

O~NOOOThowWdE

Temmu 151 caMOCTIIHOTO ONIPaLIOBAHHS, 10NI0OBiAeH, pedepaTis

Kapn @pinpix lNaycc.
Hinsc Xenpik AGeb.
EBapict ['anya.
Muxkona Jlo6aueBChKHIA.
['eopr bepurapa Piman.
®emnikc Kneiin.
Ortocten-Jlyi Komri.
Kapn Beiiepurpacc.
['eopr KanTop.

Joicepena: [9], [1, c. 63-70, 110-113, 142-145, 173-189], [13, . 12,
15-19], [3, 5.1], [12, rin. 7-8], [17, 19-22], [2, § 36, 40], [14, rn. VIII].

oCcoNOR~ODE

IcTopuuHi 3axayi
1. 3aoaua I'aycca. JoBectu, 1mo 10OyTOK JBOX IUIMX JOJATHUX YKCEII, KOKHE 3

SKUX € MEHIITUM BiJl TPOCTOTO YKCIIA ), HE TITUTHCS Ha P.
2 # 2x
xZ—1 xZ—1

2. 3aoaua Kowi. Po3xnactu apobwm
A B
1 o

3. 3aoaua Ilyaccona. Xtoch Mae 12 TIHT BUHA W Mpar"e mojapyBaTH 3 HHOTO
MOJIOBUHY, aj€ B HbOTO HEMAa€ MOCYIUHH €MHICTIO 6 MIHT, a € TMOCYJIWHU
€MHICTIO 8 MIHT 1 5 MIHT. SIKUM YMHOM HAJUTH 6 MIHT y MOCYJUHY €MHICTIO
8 mint?

4. 3aoaua Jlebeza. Po3p’s3aTi B LIJINX YHCIIAX CUCTEMY PIBHSHb

{Zx + 3y + 7z =131,

2x + 3y + 8z + 140.

Ha CyMy JIBOX JApOOiB BHIY
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5. 3aoaui bepmpana.
1) JoBecTH, 110

V20 +14v2 + V20 — 142 = 4.
2) oBecTu, 110

2+43 2—43
NN e A v

6. 3aoaua Ke3i. JloBecTn, 1O TpU BCIKOMY IIIJIOMY 3HA4eHHI N YHCIIO
n(n? — 1)(n? — 5n + 26) xparre 120.

7. 3aoaua IlImeiinepa. JloBectn, 10 SKIIO 3’€AHATH TOYKy E mneperuny
JiaroHajae Tpamenii 13 Toukoro F mepetuHy ii HemapajenbHUX CTOpPIH, TO
OinbIIa OCHOBaA Oy/1e ToAiIeHO 0 HaBMiI JiHie EF.

8. 3aoaua Pywe. 3HaliTH BiTHOIIEHHS 00’ €MIB, OJIEP>KYBaHHUX MPHU MOCTIAOBHOMY

oOepTaHHI apajiesiorpaMma HaBKOJIO KOXKHOI 13 JBOX CYMIXKHUX CTOPIH.

Tema 8. Maremaruka XX CTOJITTS.
HanpsiMmku 10C/Ii12KeHb Ta MPO0JIeMH CYy4aCHOI MATEeMaTHUKHU

Y 1900 poui JaBua 'ineGept Ha MiXXKHApPOJHOMY KOHTpECl MAaTeMaTHKIB
MPEICTaBUB CHUCOK 13 23 HEBHPIIIEHUX MaTeMaTH4YHux mnpobsem. Lli mpobiemu
OXOMWIM Pi3HI 00JacTi MaTeMaTUKH W cPopMyBajau LEHTP JOKIAJlaHHS 3yCHIIb
MaTteMatukiB XX cTodiTTa. ChOrojHi AecsITh MpodJieM 31 CIUCKY BHPIIIEHI, CiM
YacTKOBO BHUpILIEHI, ABl MpoOjemMu Bce me Biakputi. Yotupu chopmyiiboBaH1
HAJTO y3arajlbHeHO, 00 OyB CEHC FOBOPUTH Mpo iX BHUpimeHHs. [[i3Hime, y 2000
porii, Oyno chopMynbOBaHO 7 MaTeMaTHYHUX MpoOJieM, IO OTpPUMAaIU Ha3BY
«3a71a4 TUCSYOJITTS». 3a PO3B’sI3aHHS KOXKHOI 3 1MX IpoOiieM MaremaTH4HUM
iHcTuTtyTOM Kitest 3anpononoBano BuHaropoay y po3mipi 1000000 nonapis CIIIA.

Oco61BOT0O po3BUTKY B XX CTONITTI OTPUMAJIA HOBI 00JIaCTI MaTeMaTUKH;
KpIM KOMII'IOTEPHUX MOTpeO, 1e O6arato B 4YOMY MOB’SI3aHO 13 3alUTAMH Teopli
yOpaBIiHHSA, KBAaHTOBOI (I3UKM Ta I1HIIMX NOpUKIaAHUX aucuuionid.  Lle
GyHKIIOHATBPHUN aHai3, Pi3HI PO3JALTH JUCKPETHOI MaTeMaTUKH (Teopis irop,
Teopiss TpadiB, Teopis KOJYBaHHs), TEOpis aNrOpUTMIB, Teopis iH(opmarlii,
kibepHetuka, Teopis rpyn Jli, Teopis onTuUMI3alii, TEOpis ONTUMAIBLHOTO
KEepyBaHHS MPOIIECAMH.

Y 1904 pomi Ilyankape cdopmyitoBaB OAHYy 3 HAMOUIBII BiIOMHUX
MaTeMaTUYHUX 3aJlay: T1noTe3y Mpo Te, 10 Oyab-IKUH 0JHO3B’ SI3HUN KOMITAKTHUM
TPUBUMIPHUN MHOTOBHUJ 0€3 Mexi € roMeoMop(pHUM TpuBHUMIpHIK chepi. Jluire
B 2002-2003 poxax pocilicekuii MatemaTuk ['puropiii [lepensman 3yMmiB 3HaAWTH
NpaBUJILHUM PO3B’ 30K 3a/1aui.

Y 1910-t1 poxu iHgikcekuit Marematuk CpiHiBaca Pamanymkan
chopmynroBaB noHas 3000 TeopeM, y TOMY YHKCII1 BJIACTUBOCTI (DYHKIIT PO3OUTTS
gyyciaa 1 11 aCUMOTOTHUYHHUX OIHOK. BiH TakoX OTpUMaB BaXXJIUBI pPe3yJbTaTH
B 00J1aCTl JOCIHIIKEHHSI TamMa-(yHKIi, MOIYJIApHUX (POopM, PO3ODLKHHUX PSIIB,
rinepreoMeTpUYHUX PAJIIB 1 TEOPIT MPOCTUX YKCET.

VY 1931 poui Kypt I'enens omy6iikyBaB ABlI TE€OpEMHU MPO HEMOBHOTY, SIKI
BCTAaHOBHWJIM (haKT 0OMEKEHOCTI MaTeMaTUIHOT JIOT1KH.
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[IpencraBHUKM  MOCKOBCBKOi ~ MareMmaTu4Hoi  1mkoiau  «JlysiTaHis»
(1910-1930 pp.) oTpuMany Baromi pe3yJIbTaTH B TEOPii TPUTOHOMETPUYHHX PSIiB,
JIECKPUIITUBHII Teopii MHOXMH 1 Teopii dynkuiit. Ii unenn M. Jlysin, JI. €Eropos,
A. Konmoropos, I1. Anexcanapos, O. XiH4iH Ta iH. 3p0OMIIN KOJOCATLHUN BILTAB
Ha (QOpMyBaHHA paJISIHCHKOI MaTeMmaTtuku. 30kpema, y 1936 poui Anngpii
Konmoropos 3aBepiuB moOyn0By aKCIOMaTUKH T€Opii HMOBIPHOCTEH.

Y ppyriii monoBuHI XX CTOMTTS, Y 3B’SI3Ky 3 MOSBOIO KOMII IOTEPIB,
BiI0yJIacd CyTTe€Ba MEPEOPIEHTAIlIS] MAaTEeMaTUYHUX 3YCWJIb. 3HAYHO 3pocia poJib
TaKuX PpO3AUTB, SK YHUCEIbHI METOJW, Teopisd onTuMmizaiii, pobora 3 myxke
BEJIMKUMU 0a3aMu JTaHMX, IMITAIlisl IITYYHOI'O 1HTEJEKTY, KOJyBaHHsS 3BYKOBHX 1
Bieoganux. Bonbdranr Xaken ta KenHer Amnenb 3a JOMOMOTOIO KOMII HOTEpA
BUpIIIWIM TIpoOiemMy 4doTupbox (ap0 (1976). 3amaya mosgraina B ToMy, 100
3’sCyBaTH, 4Yd MOKHa OyJb-iKy po3TamioBaHy Ha cdepi kapTy po3dapOyBatu
yotupMa (apdamu Tak, moO OyIb-AKl 1Bl 00JACTI, IO MAKOTh CHUIbHY JIUISHKY
Mexl1, Oyau po3dapOoBaHi B pi3HI KOJbOPH.

MacoBuii iHTEpec BUKIHMKAIM (ppakTayiu, BIAKpuTI benya MannensOpoTom
(1975). OcobnuBy momyssipHUMH (PAKTAIM CTATH 13 PO3BHUTKOM KOMIT IOTEPHUX
TEXHOJIOT1N, SIKI JO3BOMIMIIM €(EeKTHO Bi3yamizyBaTu Il CTpykTtypu. 3 1980-x
NOMYJIIPHUMU CTaJIA JOCTIIPKEHHSI BEUBJETIB, SIK (YHKIINA, 32 JOMOMOIOI0 SIKHX
MOXHa aHaII3yBaTH Pi3HI YaCTOTHI KOMIOHEHTH JaHWX. BOHW 3HAWILIM MIMpOKE
3aCTOCYBaHHS B aJiITOPUTMAaX CTUCHEHHS 300pa)eHb 13 BTpAaTaMHU.

Ocraroune poBeneHHs Benukoi Teopemun @epma Oyino 3a1CHEHO
OputaHCchkMM MaTeMaTukoM Enapro Babimcom 1995 poky. 129-ctopiHkoBe
noBeAieHHs OyJio HaJipyKoBaHe Yy kypHaii «Annals of Mathematics». ¥V 2016 porii
3a JIoBe/IeHHA Baitic orpuMar npemito AOeNBChKY MPEeMito.

KoHTpoJIbHI NTMTAaHHSA
. SIx1 HOBI 00J1aCTI MaTEMAaTUKHU PO3BUBAIUCH Y XX CTOMITTI?
. Y yomy nosisirae rinore3a Ilyankape?
. B skuX ramy3sx mareMaTHKd OTpUMaB PE3yibTaTH I1HAIMCBKUA MaTeMaTHK
C. Pamanymxan?
. SIke 3HaueHHSI MOCKOBCHKOT MaTeMaTUYHOI MKOJIH «JIy3iTaHis»?
. SIke 3acTOCyBaHHS 3HAMIIUIA HOBI MaTeMaTU4Hi 00’ €KTH: (hpaKTayiv, BEHBICTU?
. XTO 1 KOJIA 371HCHUB TIOBHE JoBeeHHs Benukoi reopemu depma?
. Y yomy mosisirae 3aga4a npo 4otupu ¢dapou? Sk ii Bnamgocst po3s’s3aTu?
. BucBitnmite Bigomi Bam ¢aktu Olorpadiii . ['npbepra, K. I'egens,
A. TrlopiHra.
9. [TosicHITH TEPMIH «3a7a4l TUCSIOTITTS.
10. Sxi mixkHApOAHI MaTEMATUYHI TpeMii BaM Biomi?
Temmu 151 caMOCTIIIHOTO ONIPALIIOBAHHS, 10NIOBieH, pedepaTis
1. Aupi Ilyankape.
2. Anan TeiopiHr.
3. Hikong Byp6aki: cekpeTHe MaTeMaTH4HE TOBAPUCTBO.
4. PO3BUTOK HOBUX Trajy3eil MaTeMaTUKH: TEOPis irop, TEopish KOTyBaHHS.

wWwnN -

oo ~No O~
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5. IlepeBipka TepHapHoi npobdsemu I'onpa6axa.
6. MaTemaTtuuHi npo6eMu Cy4acHOCTI.
7. MaremMaTtnyH1 M>KHAPO/IHI KOHTPECH Ta TyPHIPH.
Ioicepena: [1, c. 189-198], [13, . 21-23], [3, 5.2, 6.3], [2, § 41-42], [14,
C. 264-320], [15, c. 39-48].

Icropuuni 3agaui

1. Kpunmapugm /[vrodeni. 3aMiHiTh JiTepu Ha HUGPH Tak, MO0 PIBHICTH
ctana npaBuiabHO0: SEND + MORE = MONEY.

2. 3aoaua linvbepma. € nBI OJHAKOBI CKJISHKHU: CKJISHKA KaBU 1 CKJISTHKA
Mosioka. O0’eM KaBH JOPIBHIOE 00’ €My MOJIOKA. 31 CKJISTHKA MOJIOKA 3a4epIHyJIn
yaliHy JIOKKY, MEpeluiad B KaBy 1 HemOanmo mepemimand. IToTiM 3 oTpuMaHOi
CyMIIIIl 3a4eprHyIM JIOKKY 1 MEepesuad B MOJIOKO Hazaa. Yoro temep Oiiblie:
MOJIOKA Y CKJISHIII 3 KaBOIO UM KaBH Y CKIISHIII 3 MOJIOKOM?

3. 3aoaua Cepnincvkozo. [Toximumo
OJIMHUYHUH KBaJpaT Ha 9 KOHIPYCHTHUX KBaJpATiB
1 BUKMHEMO BHYTPIIIHIO YacTHUHY CEpPEAHBOrO
kBajgpata. [loginmmMo KOKHUM 3 pelITh KBaJpaTiB
3HOBY Ha 9 KOHTPYEHTHUX KBaJpaTiB II€ MEHIIIOTO
pO3MIpY 1 3HOBY BUKMHEMO B KOKHOMY BHYTPIIIHI
o0nacTi UEHTpaJbHUX KBajpaTiB. Ha TpeTpromy
KpoIll  Takoi omepalii jaictanemo  (irypy,
300pakeHy Ha PHUCYHKY. [IpogoBXKHUBIIM 1110
oreparilo A0 HECKIHYEHHOCTI, AicTaHemMo ¢irypy,
sKa HasuBaeTbcsd KuiaumoMm CepmiHcbkoro. Yomy

JOpiBHIOE TuToNIAa KuiaumMa CepriiHChKOTo?

4. 3aoaua Ban oOep Bapoena. llepumeTp pIBHOCTOPOHHBOTO TPUKYTHHKA
nopiBHioe 3. [loainuBIIM KOXHY MHOro CTOPOHY Ha TpH
KOHIPYEHTHI BIJIpI3KM, Ha 30BHIMIHIX YacTHUHAX CEpeAHiX
BIJIp13KiB OyZy€MO HOBI PIBHOCTOPOHHI TPUKYTHUKHU. KOXHY
CTOPOHY 31pYacToro JBAHANUATUKYTHHKA MOJILIMMO Ha TpU
KOHIPYEHTHI YacTUHU 1 3HOBY Ha 30BHIIIHIA CTOPOHI
KOXHOTO 13 CepeAHiX BIJIPi3KiB MOOYyAyeMO MNpaBUIbHUN
TpuKyTHUK. Ha npyromy erami aicraneMo JiHit0, 300paxeHy
Ha PUCYHKY. YoMy IOpiBHIOBATUME MEpUMETP (PIrypH, sSIKIIO
TaKy OTEePaIliio MPOJOBXUTH 10 HECKIHUEHHOCTI?

5. 3aoaua Xinyina. KinbKiCTh BIy4aHb OJTHOTO CTPUIBILT
B UUIb cTaHoBUTH 80%, a Apyroro (3a THMX CaMUX YMOB
ctpiboun) 70%. 3HaliTH HMOBIPHICTH BIyYaHHS B I[1Tb, SKITIO
oOu/IBa CTPUIBIIl CTPUISIOTH OJHOYACHO (BBAXKAETHCS BIy4YaHHS B ILUJIb Xo4a O
OJIHIET 3 IBOX KYJIb).

6. 3aoaua Konmozoposa. MuoxvuHa M ckiamaeTbcss 3 M €JIEMEHTIB,
amMHO)kuHa N 3 N enemeHTiB. CKUIbKM ICHY€ (DYHKIIM, BU3HaueHMX Ha M, 13
3HAUYCHHSIMH, K1 HaJIe)kaTh N?

’r
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7. 3aoaua Konmozoposa. SIky nomatkoBy yMOBY HEOOXiJHO HakjiIacTd Ha
3HauYeHHA X y ¢opMmyi f(x) = 1, 00 OTprUMaTH O3HAYCHHS (PYHKITI

6= (%) +(V1=%)"5
Tema 9. IcTopist MaTeMaTHKN YKpaiHu

Ha cywacHomy eTami pO3BUTKY HAIIOHAJIbHOI KYJbTypH 1 HayKu
3AJIMIIAETHCS TUCKYCIMHUM MHUTAHHS 3 MPUBOJY BHU3HAHHA TOTO YM 1HIIOTO
MaTeMaTuKa yKpaiHCbKuM. Kputepii, siki MOKHa TMOKJIACTU B OCHOBY: €THIYHUH,
ICTOPUYHUI, MOBHUM, TEPUTOPiaTbHUN, 0COOMCTOr0 BUSHAUCHHS Ta 1H.

VY sBIIeHHS PO piBEHb MAaTEMATUYHUX 3HAHB MIPAYKPATHINIB (YHCIIO, PaXyHOK,
reomeTpuyHa (Gopma, noOya0Ba) MOXHA 3pOOWTH Ha OCHOBI BUBYCHHS
OpHAMEHTIB, 3AJIUIIKIB CIIOPY, TIHTBICTUYHUX JAaHUX, TPOILIOBOTO 00Iry.

Sk cBiuaTh CTapoJaBHI NaM ATKH 1CTOPIi, IaBHI CJIOB’SIHU KOPHUCTYBAJIUCh
andapiTHOIO HyMmepauiero. CloB’SHChKa KHUpPWIMYHA HyMmepalis OyyBajach
aHaJIOTIYHO JO Trpenbkoi (1oHIMCBbKOI) Ha OCHOBI andaBiTy (KUpWULl) 1
cKkiamanacss 3 27 TOJIOBHMX CHMBOJIB JJIS IO3HAYE€HHS OJWHHIIL, JCCATKIB 1
COTEHb.

['onoBHUMU JKEpesiaMH, K1 JalOTh YSIBJICHHS MPO PiBEHb MaTEMaTUYHHUX
3HaHb y KwuiBcbkiii Pyci € muceMHi TBOpH, IO MICTATH JI€AKI MaTeMaTU4H1
BIJIOMOCTI, a TaKOX IaM’ sITKA 30J4€CTBa, peMecia W HapoJHa TBOPYICTb.
HailinaBHimyM mnaM’ATHUKOM MaTeMaTUYHHUX 3HaHb yciei enmoxu KuiBcekoi Pyci €
MateMatuyHui TBip MoHaxa Kupuka Hosropoacekoro “BuenHs Gauntu iroguHi
Bcix pokiB” (1134). Lleit TBIp mnpHUCBIYEHO APUDMETHKO-XPOHOJIOTTYHUM
pO3paxyHKaM.

HocisMum HaykoBUX 3HaHb y CEpPEeIHI BIKM CTaBaJd Hacammepen Ti
YKpaiHCBbKI  IHTEJEKTyanw, sKi 37400yJd OCBITY B 3axiJHOEBPONEHCHKHX
YHIBEpCUTETAX.

B XVII — XVIII cr. HarpomamkeHHs MaTeMaTUYHUX 3HAHb B YKpaiHi
noB’s13yeTbcss 3 OCTpo3bKor0 MKOI0, KrneBo-MormwisHebkoro Ta JIbBIBCHKOIO
aKajeMisiMi, XapKiBCbKUM KOJIETiyMOM. BakJIUBUM LIEHTPOM HAyKH 1 KYJIBTYPH y
3ax1THOYKpaiHChKOMY perioHi OyB JIbBIBCHKHI YHIBEpCHUTET, 3acCHOBaHHMM 1661
poky. MareMaTuka BUKJIaJajlach TaM IK OKPEMUU MPEIMET.

dopMyBaHHS HAayKH, CTBOPEHHS HAyKOBUX CIIIJIOK 1 IEHTPIB, MPOBEICHHS
HayKOBHMX JOCII/KCHb, MOsIBa YUCHUX-IOCIIIHUKIB TIpUIagae B YKpaini Ha XIX
cT. LleHTpamMu HayKOBUX AOCTIIPKEHb CTAJIM B 11eH Yac YHIBEPCUTETU: XaPKIBCHKHIM
(3acnoBano y 1805), KuiBcekuii (1834), HoBopociiicbkuii (1865).

BaxxnmuBuM MOMEHTOM Yy PO3BUTKY MAaTEMaTHKHA IOTO TIEPIOay €
po3mmpeHHs chepr 3aCTOCYBaHHS MAaTeMAaTUYHOTO aHaJi3y J0 PO3B’sI3aHHS HOBUX
3aJa4  MpUpoao3HaBcTBa. OOTpyHTYBaHHS MaTeMAaTHUYHOTO aHami3y CTajlo
nepIoueproBoro npoodsemoro s nmoyatky XIX ct. €1uHUM CIOB’IHUHOM, KWW
TBOPUB 13 CJIABHOIO KOTOPTOIO 3aXiJTHOEBPOMEHCHKUX YYEHHUX OCHOBHU CY4YacHOI
MaTeMaTuKH, Qi3uKu 1 MexaHiku, OyB Muxaiiino OcTporpajchbkuii — YKpaiHChKUN
MaTeMaTWK 1 MEXaHlK, BUJATHUN y4YEHWI, OpPraHi3aTop HAyKOBOi IIKOJHU
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NPUKIAAHOI MAaTeMaTHKWA 1 MEXaHIKM, TaJaHOBUTUH MeJaror i NporpecUBHUN
pedopMaTop MaTeMaTHYHO! OCBITH.

[Topsin 3 Muxaiimom OCTporpaJcbKuM BUIATHUN BKIJIAJ Yy PO3BUTOK
matemMaTuku B XIX cTomiTTi BHeciu Hamni 3emiisiku Biktop ByHskoBchkmii Ta
['eopriit Boponuii. 3o0kpema, Tak 3BaHl jgiarpamMu BopoHOro B Haml yac
BUKOPHUCTOBYIOTBCSL Yy KOMIT IOT€pHIN Tpadili, TEOMETPUYHOMY MOJIETIOBaHHI,
KOHCTPYIOBaHHI ~ pOOOTIB, pO3Mi3HaHHI 00pa3iB, MOOya0BI reorpadidyHuxX
1H(QOpMAIIITHUX CUCTEM.

Y 1918 p. cTBOproeTbecst YKpaiHCchka AKajeMis HayK, O CKJIaay SKOi
BXOAWJIO 1 (pi3MKO-MaTeMaTUIHE BIIJLJICHHS. 3r0JI0M TYT MOYHWHAIOThH IMPaIlOBATH
Kageapu MOpUKIAIHOI MaTeMaTHUKH, YWUCTOI MaTeMaTHK{, MAaTeMaTH4HOl
CTaTUCTUKU 1 MaTeMaTuyHoi ¢Gi3uku. 1934 poky Ha OCHOBI IIbOI'O BIIIUICHHS
ctBopeHo [HctuTyT Mmatematuku AH YPCP.

VY JIbBOBI B nepuriii mojgoBuHI XX CTOMITTS NOJAbChKUl Marematuk Credan
banax 3acHyBaB BiJOMY IIKOJY (yHKLIOHAIBHOrO aHamizy. JIiHiiHI mpocTopH, K1
B Hi BuBuanmucs (mpocropu baHaxa), MarOTh BEJIMKE 3HAYEHHS [JIs1 Cy4acHOI
MaTEMaTHKH.

Cepen BiIOMHUX YKpaiHCbKHMX MaTeMaTukiB XX CTOJITTA CHiJ BUAUIUTH
HacTynHuXx: Mukona YaiikoBeskuid, Jmutpo I'paBe, Muxaiinio Kpasuyk, Mukoia
Kpunos, Muxoina borosto0oB.

Ha mouatky XXI cTomiTTs ykpaiHCbka MaTeMaThka He mace 3aJHiX. Tak
ykpainka Mapuna B’s30Bchka, 1mo 3apa3 npauwpoe |y llIBeitnapcekomy
dbenepaibHOMy TEXHOJOTIYHOMY 1HCTUTYTI, Yy 2016 pori oTpumana oAHy 3
HaWUTIPECTIKHIMIMX MaTeMaTU4yHUX Haropona cBity — Ilpemito Canema — 3a
BIJIKDUTTS CBITOBOTO PIBHS IIOJ0 HAMIIIIBHINIOTO NMaKyBaHHA Kylib y 8- Ta 24-
BUMIPHUX TIPOCTOpax 3 BUKOPUCTAHHSIM METOMIB MoayibHHX ¢Gopm. Han
PO3B’sI3aHHAM 111€1 3a7a4l BYEHI MPaAIIOBAIIN KiIbKa CTOJITb.

KoHTpoJIbHI NTUTAHHSA

. SIxi MaTeMaTU4Hi yABIECHHS MaJId IPEICTABHUKU TPUIILITHECKOT KyIbTypr?

. Ha yomy Ga3yBanacs ci0B’siHCbKa HyMeparlisi?

3. Ha mimcraBi sikMX [Kepen MOXHA YSBUTH CTaH PO3BUTKY MAaTeMaTUKH B

KuiBcekiit Pyci?

4. SIki HaBYaABHI 3aKJIaau JIisyd Ha TepuTtopii 3axigHoi Ykpaiau B XVII — XVIII
CTOJITTAX?

. Ha3BiThb mepini yHiBEpCUTETH, IO CTBOPIOBAIIUCS HA TEPUTOPIT Y KpaiHU.

6. OxapakTepusyiTe >XKUTTEBUM 1 TBopuui nuiax Muxaitna OcTporpaachKkoro,
["'eoprist Boponoro, Muxaiina KpaBuyxka.

. Konu 1 3a saxux obcraBun ctBopeHo [HcTutyT Marematuku HAH Ykpainu?

. Ha3BiTh OCHOBH1 MaTeMaTUYHI IIKOJIM, CTBOPEHI B YKpaiHi.

. Axi ramy3l MaTeMaTUKd aKTUBHO PO3BHUBAIOTHCS B YKpaiHI Ha Cy4yacCHOMY
eTarmi?

N -

o1
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TeMu 11sl caMOCTIHHOTO ONPAIIOBAHHS, I0NOBIeil, pedpepaTin
Maremartuka y Mmictax-niojicax [liBaiunoro [Tpuaopaomop’si.
2. Buknaganus wmatematukn B KueBo-Morwmstacekin  akagemii.  ®deodan
[IpokonoBuu Ta IBaH PaNbKOBCHKUM.
3. YkpaiHChki MaTeMaTW4yHi HayKoBi ToBapucTBa KiHug XIX — mouatky XX
CTOJIITTS.
HaiiBaromirni gocipkeHHs 3 MaTeMaTUKH B AkaneMii Hayk YKpaiHu.
IcTopis MaTeMaTHYHUX JOCHIIKEHB y JIHITPOBCHKOMY YHIBEPCHUTETI.
6. Teopiss HaOmumxeHb y JIHIMpOBChKOMY YHiBepcuTeTi: AisuibHICTH Cepris

Hikxonscrkoro 1 Mukonu KopHeiuyka.
Jorcepena: [1, c. 206-261], [2, § 33], [15, c. 63-66, 248-254], [7].

=

o b

IcTopuuni 3apayi

3aoaua @eogpana Ilpokonosuua. SIxace MoauHa Mae GaraTo KOHEH, 1 BCIM
iM pi3Ha miHa. Haliripmumii KiHp Kowtye 4 3710THX, a Hallkpamuii — 55 3710THX, 1
I[1HA BiJ] OJIHOTO /IO 1HILIOTO KOHS BECh Yac 3pocTae Ha 3 310Tux. [luTaemo: CKUIbKU
K yCbOro Oyyo KoHen?

3aoaua ons cmyoenmie Kueso-Mozunsancokoi akademii (1707 p.) batbko
TPHOX CHHIB Kake, IO CEepeAHId 3 HUX Ha 2 POKM CTaplIMid 3a MOJIOALIOTO,
a HaliCTapIIOMy CTUIBKM POKIB, CKUIBKH JBOM IHIIMM pa3oM 1 L€ MOHaJ TOro 6.
CymMa ycix ixHiX pokiB 58. CKUIbKU pOKiIB KOKHOMY CHHOB1?

3aoaua 3 «Apugpmemuxu» Mazniybkozo. Xa3gaiH HallHAB pOOITHUKA HA PIK
1 o0ilsiB oMy gatu 12 xapOOBaHIIIB 1 KOXyX. AJie pOOITHUK, TPOIPAIOBABIIH
TUTBKH 7 MICAIIIB, 3aXOTIB 3aMUIIUTH poOoty. [lig yac po3paxyHKy BiH OjepKaB
KOXyX 1 5 kapOoBaHIIiB. CKUJIBKH KOIITY€E KOKYX?

«Ycna nivoay. Ha xapTuni Xy10°KHUKA
bornanosa-benncrkoro «YcHa I40ay
300paxeH0 ypoK maTeMaTtwku B Imkomi XIX
CTOJIITTS. YUUTEb 3alpOINOHYBaB IIKOJspaM
YCHO CKOPOTHUTH JIpi0

10% +11% + 122 + 13% + 147

365
CrpoOyiiTe 1 BU BUKOHATH 11€ 3aB/IaHHS.
3aoaua Cmegpana banaxa. OquH MaTeMaTUK HOCUTH 3 COOOIO JIB1 KOPOOKHU
cipuukiB. KoxkeH pa3, KoJii BiH Xoue JICTaTH CIpHUK, BiH BUOUpaAE OAHY 3 KOPOOOK
HaBMaHHs. 3HAWTH WMOBIPHICTH TOTO, IO KOJHM BIH BIIEPIIE BUTSATHE MOPOKHIO
KOpOOKy, B iHIIIH KopoOIti BusiButhCs K cipaukis (k=0, 1, 2, ..., N, N — mo4aTKoBa
KUIBKICTh CIPHUKIB Y KOXHIH 3 IUX KOPOOOK).
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