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B kuure nmpeacrasneno Gosee 200 3aHHMaTe/bHBIX apH(MeTHYecKHX,
FEOMETPHYECKHX, a/re6PaHuecKHX H JOTHYECKMX 3anay peleHuamu,
KaX[10e H3 KOTOPLIX COMCPIKHT HeABHYIO OWHOKY Ha HEKOTOpOM 3Tane
paccyxaenui, o6yc/OBAHBAIOLIYI0 MOsBJEHHe HEOXHIAHHbIX, mnapa-
JIOKCAJIbHEIX Pe3ybTaToB.

Hapsaay c noBossHo npocteimu 3ananusimu paccmar
Hble NpoGaeMbl, NpeacTasasiowne cobod 3aMeTHLE BeXH B HCTOPHH Ma-
TEMaTHKH. 3HaYHTe/bHOe BHHMaHHe yAenfieTcss NOTHYECKHM Napapok-
CaM H BO3MOXMCHOCTAAM HX YCTPaHeHus.

TloBecTBoBaHHe 0 croxHbIX Bonpocax u npoGsemax oprannuxo nepe-

JETAETCA ¢ 3aAa4aMH-WYTKAMH, OTPLIBKAMH H3 MPO3aHYECKHX M CTH-
XOTBOPHBIX MPOH3BefEHHUI].

lpennasnauaercs yuamumes cra
Cyercst MaTeMaTHKOIi.

PHBAIOTCH Hayy-

PUWHX KJ1accoB H BCEM, KTO HHTepe-

Pykonnc peuensysanu: momenr Kniscbkoro n
KaHAHAAT Pi3HKO-MaTeMaTHyHuX Hayk . B. Xpo
T0 MNeaaroriyHoro iHCTHTYTy, KaWauaar bisuko-matemaTHyHHX Hayk

M. B. Kopuuncokui, Buntenn mateMathku /0. M. Boascen (M. Ana-
HbIB) Ta iHxeHep B. P. Yoprokons (m. Kuis).

€4aroriuHoro iHCTHTYTY,
Mo, poueHT Bepastcbko-

Odopmaenns i manwonku xynoxuukis B. I. I'rasynosa 1a A. 0. Xnapu
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NEPEAMOBA

fTotpibro cooeodni cxkazaru auwe Te,
wo dopeure Cb0200Hi,

6ce iHwe sidkaademo i cKaxcemo,
Koau 6yde norpi6ro.

rorPAlln

Ipouec nisnaHHs J0AMHOIO HABKOMHIWHBLOTO CBITY MOX-
Ha MOPIBHATH 3 PalliCHHM TOPXECTBOM, 60 KOXHa PO3KPHTa
TaEMHHUSA 3MiuHI0e Bipy ii B cBOi cuau. Ane Ha wAAXy
NMEPEMOXKHOI  JIIOACBKOT AYMKH . BHHHKAJH BeJIHYe3HI,
3laBajocss 6 He3moJaHHi, NepewIKOAH — 3ajavi, nepen
AKHMH Gy Ge3cuni HaiiBHTOHUEHilWi MipKyBaHHSI. Bueni
6onsiye nepexuBanu Ttaki HeBaaui. JlaBHborpeubkuil ¢i-
Aocod [iogop Kpouwoc (nom. 6a. 307 p. o u. e.), He
PO3B’si3aBwIH opnHiei 3 HallaBHIilWIKX JIOriYHHX 3aragoK —
napanokcy Es6ynigna (ams. posgin VI, Ne 5), nomep BiA
Posnauy, a npyruit dinocodp ®iner Koccbkuii, 3a3uaBuuy
TaKol caMmoi HeBLayi, NMOKIHUMB IKHTTS caMory6cTBoMm.
. DaBuborpeurki Bueni HATPaNHIH Ha Hepo3B'A3HI 3a1aui
! B Maremaruui. Boun noknagsanu 6araro 3yCHJb, W06
BHSIBHTH ME€XaHi3MH yTBOpPeHHS TaKux 3aragok. Byno
BCTaHOBJIEHO, WO Hawi MipKyBaHHS Takox niAnopsAKOBaHi
NEBHHM 3aKOHaM (3akoHam JIOTiKH), NOpYIIeHHS SIKUX
SHEUIHIOE pesyJbTaT, 3106yTi B Takux MipKyBaHHSX.
Heposs’ssnicts sanau, 3 sikumy ycrpinucsa dionop Kponoc
Ta Qiger Koccbknii, MOACHIOETbCA, SIK MpaBUJIO, NOpYyLIEH-
HiAM 3aKOHiB Jsoriku. Tomy Bxe TOAI TOCTPO MOCTaJO
NMATAHHA npo cucremy «NPOdiNaKTHYHUX 3aXOMLiB» — 10-
ACPXKaHHS NeBHHX MpaBuJ MipKyBaHb 3 ME€TOI0 YHHKHEHHS
JIOTIUHUX MacTOK. Hanesne, nepuwa B ictopii cnpo6a npo-
BE€€HHA «JIoriyHo] npodinakTHKH» mias noyartkiBuiB y
MaTeMaTHui HaleXuTh reHiaJlbHoMy 1aBHBOTPellbKOMY Ma-
TeMaTHKOB], aBTOpy cnaBHO3BicHHX «Hauan» — EBkainy

CT. 10 H. e.). Bin CTBODHB AMBOBHXHHIH 36ipHHK
«IlceBnapiity, Ae BMICTHB Pi3Hi NOMHJKOBI MipKyBaHHS, A0
AKHX yacto BpawThes Ti, xTo mounnae BHBYaTH Mare-
Matuky. Orxe, EBkain 6ys aBTOPOM MepLIOro 3 BiXOMHX
Aoci 36ipHukis ‘MaTemaTHuHHX codismiB Ta napanokcis.

OBOAMTLCS TisbKH XKaNKyBaTH, IO ueil TBip HaTpiapxa
MaTematuku He Hiiiwos no Hac. 3ate Bumorausictb EBkiaina
RO cTporocri i KYJbTYDH MipKyBaHb 3HaiLIJa YMCJAEHHHX
nocainosuukis. Bouy 3i6panu #i ony6JaiKyBaau BeJNHKY
Konekuio' Maremaruynux codiami i napagokcis. ¥ Haw uac
ﬂella.rorn i MaTeMaTuku NPOAOBXKYIOTb U0 ChpaBy |
30BCIM He pig TOro, wo6 auByBaTH yuTauiB. JIloAHHI
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BJIACTHBO NOMHAATHCA. ToMy AyKe BaXJ/HBO, w06 BOHa
BMiJIa BHABJSATH CBOT Ta uyXi MOMHJIKH, BYHJIACh YHHKaTH
ix. Came Tyt i craioTh y npuromi Taki 36ipHHKH, sK
«IceBnapiii». 3poaymino, wo yum XUTpiWMH codism, yum
MaicTepHiwe 3aMacKoBaHa NOMHJIKA, THM OiJiblie 3a40BO-
JeHHs MaloThb 11 wyKayi, 60 KOXHe CNpoCTyBaHHs cogis-
My — Lie HacaMmnepel MaJieHbKe BiIKPHTTSl i NpekpacHa
WKOJIA KyJAbTYPH MipKyBaHb.

36ipuHKH MaTeMaTHUHHX CODi3MiB i napaaoKciB 3aBXaH
Gy/H MOMYJISIPHHMH CepPel, Y4YHTeJiB i IOHHX JIOGHTeJiB
mateMaTHKH. [Ipo ue cBiguath i Taki wuiKaBi ¢akTu.
28 uepBHs 1846 p. M. T. YepHHuiueBcbkHii nucas 6parosi
Onexcanapy: «Jlo6uii Apyr Mmiih i 6pat wmiii Cawa...
3isHalocb T06i, nanu Meni TYT ropixa, CHAXY OAHHAALATL
THXHIB i 3 OHi & He po3rpusy #oro. Uu He monomoxewy
BXKE€ X0UY TH, a TO NOBeNeTbCs, BUAHO, AK Liai Mypomuio,
CHAITH MeHi, 106poMy Mosoawlo, cHabMa 30 pokis? I nas
cobi CJIOBO He CXOAWTH 3i CTi/IbUSl, NOKH He Po3B’siKy
uiel 3amaui, Ta wWoch He BAA€ETLCSA; AOMOMOXH XOY TH,
JIue Ha TeGe Ha oAaHoro i Hagis. Ocb BOHa. KBagpar
BCSIKOT CTOpOHH B YCSIKOMY TPHKYTHHKY nOpiBHIOE cyMi
KBaiapaTiB BOX iHWHX cTopin». M. T. YepHuweBCbKHil
; BMICTHB y JIHCTi KPEeCJIeHHSs i HaBiB MipKYBaHHs, siKi i npu-
: BeJH 10 WiKaBoro copismy (aus.: V, Ne 22). 30 cepnHs
p 1846 poxy Mukoaa T'aBpusosuy 3HOBY nponosye Gpaty
1 codizm (aus.: V, Ne 23).

f ¥ BepecHi 1884 poky cryseut [Metep6ypabkoro yHiBep-

curery OuekcaHap YJ/bsIHOB NHcap marepi: «Haacunaio
TaToBi Gpowypy «MaTemaTHuHi codiamu», sKy Bin
xoris mMatd. Bosomi, s aymaio, Boha Gyne nyxe ko-
' PHCHOIO, SIKLIO BiH CTaHe CaMoOCTiiiHO po36upatn ui cogis-
' mi». Haii6inbw imMosipro, wo HalicnaHo 6y/a KHHXKa
«MaremaTHuHi codismMu» nporpecusHoro pocifcbkoro ne-
harora-mateMatka B. |, O6peimoBa (1843—1911),
KA BHALLIA Ha movaTKy 1883 Poky B Iletep6ypai, i 6yna
HaWKpalluM Ha TOH wyac 36ipHuKOM MaTeMaTHYHUX co-
¢dismis.

OueBungno, B. I.
B. 1. O6peimoBa. B ¢
TEPMiHH «CoPizm» i
e Byuny B maprii
] GyuaiBuis, Bonoau
; Cxoxe, fIK ABi Kp
*MaTeMaTHKH Hasu
IKHX,— CTpPOro Jio

Jlenin yBaxHo onpauopas KHHXKKY
BOIX Mpausx BiH He pa3 BHKODHCTOBYe
«codictukas. Tak, y crarri «CranoBu-
» (1903 p.), XapaKTepH3YIOYH NOMUJIKK
MHD Laniy muuwie: «MipkyBanusa e .

amni BOAM, Ha Ti MipKyBaHHsA, wio ix
BAIOTb MaTeMaTHYHHMH Codi3mamu | g
M9HAM, Ha nepwuil norasz, cnocoGom,—

NOBOAHTLCA, WO ABiui MO ABa N'ATb, WO 4aCTHHA 61;1:::{?(
BiZl uifioro i T. A. IcHyloTb 3GipHHKH TaKHX MaTeM:I (JTe-
cohiamiB, i AiTAM-yUHAM BOHH nagm(:: czzlf KOPHET
HiH B. l. TlosHe 3i6p. T8B., T. 8, C. . .
Ougnieio 3 neplnx HayKoBO-MOMYAAPHHX KHH6)K(;K :leaHT:K
MaTHKH, Eupanux y mosoniii Kpaini Pax, -y(p Tpipa
MaTeMaTHuHHX napanokcis B. Jlitumana 1 D HBO.
«Jle nomuaka?», KWl BHHILOB Y neTPOFRamB:HopKiana -
HoMy 1919 poui. 3 Toro uacy 6yJo Ony.6mf(om napajokK-
36ipHHKiB MaTeMaTHUYHHUX | Di3HYHAX cogplaxvna A HOKCH
ciB (8, 14, 15, 29, 31, 32, 49) *, codizmH Tangl?xxax Ta
ny6uikyBanucs B pi3HMX HayKOBO-NOMYJsAPHHX GiDRAKIB
MeTOOHUHHX BHAAHHAX. 3 uyacy BHXOAY X 3 panoK-
KOJIeKILi MaTeMaTHYHHX i JOTiYHKX cOdi3miB Ta nap aKi
CiB TMOMOBHMJIACH HOBHMH UiKAaBHMH 3“axmKaMH3|buu-
3a/IMIIAI0TBCA HEBiZOMHMH LIKPOKHM KOJIaM “'a'ﬁzim He
KiB TouHOi aymkn. Llsi KHM)KKa MpOMOHYE q";- MaTeMa-
MpocTo e oaun 36ipHMK 3aBAaHb 3 L.“K.aBoecnOKiﬁHn-
THKH, a 3anpouwye ix y cBoepiiHy MaHApIBKY H Tb CTAaTH
MH linaxamu Jioacbkoi AyMKH. Huraul Mawo el |
CMiBy4acHMKamn BaKoro MOWYKY 3aKOHOMipHOC
TAaEMHHUDb a6CTPAaKTHOrO MHCJ/EHHS. -
Y Mexax pogninia 3ajaui nofaTbCs B NMOPAAKY :E::-
TaHHA cknanHocti. OTxKe, MOXKHA npaulonam.uanggoa’ﬂs-
HAMH KHUKKH, nounHaioun 3 Gyab-AKOr0 PO3ALTY. KHUXKKH.
KOBHM € Ti/lbku omnpauoBaHHs BCTYNHOI H4aCTHHH UTaHb
Boua ne TilbKH 03HaHOMHTb uHTauyiB 3 KOJlO‘lﬁ'I n3K ué
MOB’Si3aHHX 3 codhiamamu | mapafokcamu, a H PO3Kp
AXepena iX BHHHKHEHHS. i
XoueTbcsi 3acTeperTn Takox Bia crpo6 GyAb-1LlO, l;f;a:':,?
PO3B’Ai3aTH 3aiuiueHi HaM Yy CrajlHHy MHCIHTENA 3yCHII-
HyJsioro Jsioriuni By3nu, siki e # Aoci He MiaAanHCs Tg BTi-
AAM Ha#BuAaTHiWMX JorikiB i maTemaTukis. He BaPK B
ath ce6e ysBHOIO nepemoroio. B ubomy mma}:)(’) mc’i
HanesHe, notpanuTe B OAHY 3 JIOTiYHHX MAacToK, To‘;mm
HTHMeTbCSs y Beryni. Tyt norpi6na BHTPHMKa, IO MipKy-
BilMOBHTHCA Bin ini03il Nerkoi nepemork. [ToyaTok a:faHo
BaHb, AKi npuBOAATE A0 COMICTHUHHX BHCHOBKIB, MOK
3HaKoM A, a KiHeup — M.

: Tb HOMEpPH
*Tyr i pani umcna B Kpyraux AysKax B'mﬁ::::?y B KiHLi
3ragysawux pnxkepen B CAMCKY JiTepaTypH,
KHHXKyY,




CTVHA )
WAxX O HEl

Aze akuo a 6ydy Mo84aru,
A HIKOAU He no4ny.

B. WEKCNHIP




3 ycvozo, wo nid cury a00coKomy
posysosi, Hema Hiyo2o sidpaduiwozo
4 JocToliniui020 3a ni3nanKA icTunu.

AX. KAPIAHO

B naitupomy, dinocodebkomy po3yMiHHi icTHHa € uia-
KOM BilNOBifHe, TOTOXHE Bif06paXKeHHs JIOAHHOIO peaJb-
Hol AifiCHOCTi, BiATBOpeHHs mpeaMera Mi3HAHHSA TaKHM,
AIKHM BiH € 1032 HaIIOIO CBiLOMICTIO i He3aJieXKHO Bif Hej.

lIctuna 3aiimae oco6auBe Micue B KHTTI JIOAHHH.

Boxa npuHocuTb pagicth a6o CMYTOK, 3aXOIIOE i BHKJIH-
Kae JI0Thb, Napaiidye BoJO cl1abKuX | Befe Ha MOABHTH
CHJIbHHX.
 BunaTHuil naBHbOrpenbKuii ¢inocod-marepianicr [e-
MOKDiT (6.1. 460 — 6. 370 p. 10 H. e.) FOBOPHB, 110 J0Be-
ACHHSI TEOPEMH HOMY AOPOXKue 3a NepChbKuii npectoa. Be-
AHKHA iTanificokuii Buennit Jlxopaano BpyHo (1548—
1600) 3asnaB xopcTokux TOPTYp i 3ifilOB Ha Boroup
iHKBi3HUi1 3apagu HayKoBOi iCTHHY.

lWasx po wei wacro mpoknamaerbes BaXKKOIO Mpaleo.
B nepeamosi o bpanuysbKoro BHAaHHS «Kanitaay»
K. Mapkc nucas: «B Haylui HeMae WHPOKOro CTOBIOBOrO
WAAXY, | TiAbKM TOR MOXe NOCATTH i1 CSIOYHX BEPILHH,
XTO, He GOSIUMCb BTOMH, KapaGKaeTbCsi o ii KaMeHHCTHX
crexxkax» (MapkcK,EHreanc ®. Tsopy, 1. 23, ¢. 27).
Le#t 6auckyuuit agpopusm MiATBEPAXKYETbCA KHTTAM i
MiANbHICTIO 6araThboX yueHHX pi3HHX emox i Hapogais,
Hacamnepen camoro Kapsna Mapkca. Hasenemo we OAMH
npHUKaan.

¥ 1820 poui yropcbkuii MmaremaTux Papkaw Boiisit ny-
CaB CBOEMYy CHHOBi SlHowy, Kosu AoBinaBcs, wWo Tol
Geperbcst nosectn V nocryjaar EBkaina:

«Tu Hé TNOBMHEH HaMaraTucsl MoJoJaTH Teopilo napa-
NeNbHHX JiHi} Ha UbOMY UISIXY: 51 3HAIO el LIIAX, 1 NPOii-
IOB HOro IO KiHUfA, A nepexus wio 6e3npocBiTHY Hiy,
! BCAKHK CBiTOY, BCSIKY pagicThb
Hiil. Moao Te6e, 06auu BYEHHs1 NpPO napagenbHi Ainii...

BOHO M036aBHTL Te6e 310poB’sl, 103BiJIA

. , » CIIOKOIO — BOHO
T0Gi 3ary6uth Bcio Panmicte xutTA. Us 6Geanpocsitha

iMa1a MOXKe norJuuyTH THCAYY HBIOTOHOBHX 6GaluT, i Hikosl
Ha 3eMJi He posifizeTbes; Hikosw... pif JIOACHKHE He no-
CArHe 10BepLIeHO] iCTHHH, HaBiTh B reometpiil.. 5 rorosui
6yB craTtu MYYEHHKOM Uiel iCTHHH, W06 TiAbKH OYHCTHUTH
reomMerpiio Bia wiel naamu, o6 nepe

AaTH PORY JIOACbKOMY
GesnoranHy Hayky. §1 npopo6uB cTpaiueHHy, rirauTcbKy
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MOro XHUTTA 51 MOXOBaB y.

POGOTY; 51 AOCAT 3HAUHO BINbLIOrO, HiX Te, 1110 6)”"0 323"1;{‘3:%
10 MeHe, aJie TOBHOTO 3af0BOJICHHS 5 He lllCTaB.'FJ_I( 1850 .
S1uow. Appendix. [lpunoxenune. M.—J1,, I‘I/ITB - n[;o:
18—19). INepecroporu 6yan MapHHMH. SlHOW OHi napa-
ALIOB yBech TSKKHA WASX O PO3KPHTTS TaeM""lil KDHBA-
JeJIbHHX NPAMHUX, Mi3HAB paficHi XBHAHHH neP“fOB{al gnox-
4a i ripki roauHH, HaBiTb POKH HEBH3HAHHA CBOIX N p

CaJlbHUX Ha TOH yac pe3y/bTaTiB. )

Honutnusa .moncu?a AyMKa BHsBHJIA Heanuegggzuzzi
HaXiQNMBICTb, THYYKICTDb i CHJly,. BiIBOHOBYIOUH o00 CBITY.
NPHPOAH, Mi3HAIOYH 3aKOHOMiIPHOCTI HaBKOJIHmH: o Biy-
Cnouatky 6yn0 oco6auso Baxko. Jlionuna, roc Pa o
BalOuH Ge3CHAIA Nepej CTUXIAAMH, LEAPO HaALIANa q“p.TaK
Ni3HaBaJbHOIO 3AaTHICTIO CBOIX (aHTaCTHYHHX repolB. oxa’
MacKa MOHrosabcbkoro Gora Biithh )Kamepana Maesz:aBiT;
AaBHbOrpeubKy Migiuny ictoty Apryc 306paxylo
3i cTa oyuma. . .

Ha wasxy nowryky ictuau noanHa craog}(u)aan% HeC:Eg_
PIO€ nMBOBHKHI npuaany, ki nonomaraiorhb 11 raubuie np
HHKaTH B CYTHIiCTb AOCJ/ifKYyBaHHX 0G’€KTIB. opaH

Bce x nmpunaau Tineku 36arauyBasu, 3arocTp s
a6o nigcumoBanyu JoAchbKi BiguyTTA. A uyTTEBe Mi3HA Te
aCTO NMPHBOAHJO JIOAMHY A0 NOMHJKOBHX BHCHOBKIBI:{O'),
WO 31aBaJOCA 3pO3yMiHM i OueBHAHMM (OYaM BHA a
1aCTo BuUsBAANOCA MoOMHMJKOI0. Jlioan cnocrepiralorh, 1
Conue «06epTaeTbCcsi HaBKOJO 3eMJi», Hacrl.paB.lll -
LEH PyX € TiIbKM MO3iPHHM HacJiAKOM pyXy 3emJi HaBKO

OHUs i BAacHOi oci '

Barathom nokosinusm mMarematHKiB 3/1aBaJloCs OUeBHA-
HUM, wo Gyab-fika mosepxHsi B TPUBHMIPHOMY €BKJIifO-
BoMy npocrtopi 0608’s13k0BO MOBHHHAa MaTH ABi CTA?‘P%‘?"C-
A B 1858 poui Himeubkuit matemaTHk Abryct Me ly-
(1790—1863) 30MBYBaB CBiT MapafOKCaJbHHM Mare

.

* MaTHYHUM 06’eKTOM — OHOCTOPOHHLOIO MOBEpPXHelo, Ha-

3BaHO0 misHiwe «aucTkoM MeGiyca». Lleit reomerpHu-
HHIl heHOMEH 3HAHIWOB uMC/EHHi 3aCTOCYBaHHS B Tej’\:‘:mll.l
| Mucreursi (aus.: Kpaur, 1978, Ne 4, 6; 1979, Ne .
Bapp Cr. Poccoinu rosososomok. M., 1978; J‘]FBHH
THH K. Teomerpuueckas pancozusi. M., 1976). A CKmmi(i
PasiB Jioau gaioTh HerpaBHJ/IbHe TJyMaueHHs mq)opMallTl;
AKa HagxoauTh Bin opraHiB 4YyTTiB, KOJH Ol.llHlO_ll(:
Po3mipu Tin, iHTepBaJH uacy, MOJIOXKEHHA TP eﬂme}}'amﬁ
fpocropi, ix koaip! Lli oco6auBocTi CnpHAMaHH:A HiCTIO
TPHBHMipHOro mnpoctopy 3 AMBOBHXKHOIO MaHCT:ECbKHﬁ
BHKODHCTAB y CBOIX rpaBiopaX BiLOMHil ro/na
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XynoXHHK Maypiu Kopueniyc Ewep (1898—1972).
Iesiki 3 HHX NPHKPaIWaOTL OBGKAALHHKY i WMYLTHTYJAH
HalWol KHHXKH. IHWI npuknagu noai6HHX HecnoaiBaHOK,
AKi Ha3HBAIOTbCS TEOMETPHUHHMH iMIO3iIMH, LaHO Ha
Tabauusax 2—8.

B onosinauni «Cdinkes» aMEPHKAHCbKOI'O MHCbMEHHHKA
Exrapa Ilo onucao Takuit Bunagok 3 FrepoEM OMoBiAaHHA:
«CnpaBa B TOMy, Wwo CKOpo 1o Npui3Ai B KOTeAX 3i MHOIO
TPanuIoCa 1OCh... He3po3ymile i 3JoBicHe... 1 6ys
HaCTi/IbKM MIPHUTOJIOMILEHH | CaHTeNHYeHHH, 110 MHHYJI0
6arato AHiB, Nepw HiX § HaBa)KHBCH po3noBicTH nNpo ue
MOEMY TOBapHLUEB].

Y kiHui ayxe Xapkoro AHs s cupip 3 KHHXKKOI0 B
PyKax Ginsl BilYHHEHOro BiKHa, 3BiAKH BiIKpHBaBCS BUA Ha
Geper piuku i Ha BixnaneHHil narop6, 3 61MXKUYOro 1o Hac
GoKy MaiiKe Geanicuil BHacCNifOK TaK 3BaHOrO ONOB3HS.
Hymxu Mol Bxe 1aBHO BillipBaJHCS Bifl KHHIKKH i nepexec-
JIMCS 10 CYCiAHBOrO 3 HaMHU MicTa, fe NaHyBaJlH NpHTHiYe-
HICTb i Xax. BigsiBwu oui Big CTOPiHKH, 51 MO6auuB oroJe-
HHH CXHJ, a Ha HbOMY — OTHHY MOTBOPY, fIKa WBHAKO
CyCTu/acsi 3 narop6a i 3HHK/Ia B rycToMy Jici 6insi fioro
nigHixKa. [Tpu nossi uiei icroru s cnepuly noaymas, 4 He
360eBOJIiB 1, i B ycsikoMy Pa3i He NoBipuB CBOiM Ouam,
MHHYJIO UHMAJIO Yacy, NIOKH 5 MepeKoHaBCs, w0 He GoxKe.-
BiIbHHA i He cnaw. Ase sikiwo s onHuly MOTBOPY, AKY #
'-li'l‘KO' no6auus i MaB yac CMOCTepiraTH, 10KH BOHa cnycka-
71aCsl IO CXHJY, YHTa4aM Lie Baxkye, HiX MeHi, Gyne B Hei
NIOBipHTH>». .

CrpawmHoio motsopoio BusiBHAacs:... KoMaxa, sika npo-
MI0B3J1a 10 NaBYTHHi B3A0BX BiKOHHOT pamu. CrotBopenus
i rinep6oJisauisi uyTTeBOro 06pa3y 3MycHaH reposi ono-
BilaHHST NePEXHUTH XBHAMHH TIHGOKOro NOTPACIHHS.

106 YHHKHYTH MOAIGHMX i we Tpariunimmux CHTYyalLii,
JIIOHHA 3 MepIUMX KPOKiB. CBOE] AisiibHOCTI, 3a10Bro 0
BUHAW/IeHHsl Pi3HUX Npunafis BaaBanacs A0 iHIIOro MeTo-
Ay Mi3HaHH§ CBIiTY, SIKHil NOMOMaraB He TIIbKH KPHTHKY-
BaTH, a M KOPHIYBaTH YyTTeBe MNi3HAHHS. Llum™ mero-
AOM ~ cTano wMucienHs. Tinbku 3aBASKH MHCJIeHHIO
BAAETLCS MOACHUTH i YTOUHHTH DaKTH, BUSIBJIEH B pesyan-
TaTl CnocTepexeHb i AOCJIAIB.

Buuoio popmoio PO3yMOBOI AifVIbHOCTI JIIOAHHY € Teope-
THUHEe MuCneHHs. Cepes pi3HHX TEOPETHYHHX METOLIB ni3-
HaHHA CBiTY Hajg3BHyajiHo MOTYXKHHM i CBOEPiAHMM cTap
MaTeMaTHuHHA MeToA. Bin 3aiiHsB oco6.uBe Micue B
Mi3HaHHI |1 3a MacwTaGamu 3aCTOCOBHOCTI, i 3a Mipoio
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noBipH fo0 icTHH, fAKi AicTae MaTtemaTHKa. Bu3HauHHH

\ .
dpanuysbkuit  dinocodp i marematuk IT'ep I‘zicﬂc::cn;:
(1592—1655) nuca: «To#i, XTO 3 AHTHHCTBA NMPOH iBcs
MaTeMaTHKOl0, 3acBOiBWH ii HecnpocToBHI AOBEAEHHS,

TaK MiAroTOBJIEHHH 10 CMPHAMAHHA ICTHHH, LLO JErko BIA-
KHHe Oylb-AKy ¢anbui».

CaMg Ha U.K)), g;)x.nuay pHCY MaTeMaTHKH 3BepT7\€Hyi;3~'<lil‘).’
BH3HAYHHA DaAAHCbKHH acTPOQi3HK, NPEe3HAEHT )3
meHcbkoi PCP B. A. Am6apuymsH: «MaremaTHka Ba
JIHBa [ HaBYaHHA IIKOJNAPIB He TiJIbKH fK OCEOB:
Aanbworo TexHiuHoro i npodeciiiHoro HaBYaHHS. %?0
Bax/inBa Hacamnepen ToMy, L0 HaBUYa€ WKoJIspa TO‘":[6HO
i IPaBHJILHOrO MHC/MEHHA. A MUCJHTH npasHIbLHO NOTPI 10
BCiM — i pOGITHHKOBI, i iHXeHepoBi, i BUeHOMY, | connat
Bi». L

Martematuka mae cnpasy 3 a6cTpakuisiMi, fKI CTBO-
PooTbea B Hawiit cBigomocti. [IpoTe BoHa BHBYAE xoqaﬁ";
OnocepeIKOBAaHO, KiJibKiCHi BifHOWIEHHS Ta MPOCTOPO

OPMH peaJibHOro CBiTY.

b gara'lPo THCAYOJMITh 32}”1:{;13 nepioA KOHKPETHHX CMoCTe-
PEXeHb Hal BNAaCTHBOCTAMH YHCeJ i TEOMEeTPHUHHX diryp.
Tinbkn B VII—III cr. po n. e. B CrapoaaBiii Fpeuu_
MaTemMaTHKa copmyBasacs sIK OKpema rajy3b TeopeTHd
HOrO 3HaHHS i3 CBOIMH 0COGIHBHMH METOLOM i MPeaMETOM.

o6 6ytn nepexonanum y cripaBeANHBOCTi 3106yTHX 32
AONOMOroi0 MareMaTHKH BHCHOBKiB, YueHi Typuﬁyaa.nuc.ﬂ
Mpo wapiiinicts, Ge3noraHHicTb HaHBHILOTO i HafiCK1a Hi-
ioro iHCprMeHTy Ni3HaHHA — MHUCJeHHs. TiJbKH B?HO
BHSBJISI€ HaHBaX/IMBiWi, HAHMIMGLII XapaKTEPHCTHKH 06'€K-
TiB i BigHOWweHHs MiX HHMH. MUCAeHHS 3/IACHIOETHCS
B NeBHHx ¢opmax, a caMm mpouec MHCJAeHHA i HOro
Pe3ysibTath (iKcyloThes Ta MepefaloThesl NMEBHOI MOBOIO.

MOBA | ®OPMU AYMKM

3 ycix mos ceiry Hadkpawa — ye Mo8a
WwWTYYHa, BeabMu CTUCAQ MOBQ, M084
MATeMATUKU. ..

M. 1. IOBAYEBCbKHHA

Mepur nix BHPYWHTH B IHBOBHXXHHH CBIiT NapanokKcis |
Codiamis, NoTPi6HO OCHACTHTHCH HeOoOXiAHHM ANsl TaKol
flonopoxi inBentapem. Lle 6yayTh 3HanHs, NPO sAKi BisoMHit
aHrAifichkuil dinocod Tomac [066¢ (1588—1679) nucas:
¢Ilepuii ocHoBH Besikoi HayKH CIpaBjli He OCJINIIOIOTb CBO-
IM 6JIHCKOM, BOHH CKOpillle CKPOMHI, CyXi i MaH>Ke noTBop-
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Hi». Asie Heo6XiaHi, 10AaMO MU, A/ PO3YMiHHS KpacH Hai-
BHLIHX BEPUIHH MaTeMaTHKH, HeoOXiAHi, IK 3HaHHSA a36ykw
ans posyminns O. C. [ywkina i T. T. lileBuenka, sk ciM HOT
Ansi BUKOHAaHHA MY3uKH J1. BaH Berxosena i I1. 1. Yaiikos-
CbKOTO.

Jlionn BucaoBAIOIOTL CBOI AYMKH # OOGMiHIOIOTbCA HHMH
3a 01IOMOroI0 MOBH.

Hani Mu Hajiuacriwe kopucTyBaTHMeMocs NPHPOAHOIO
MOBOIO, aje TaM, Ae OyAe [OUiJbHO, BBOLHTHMEMO ii
AesiKi MaTeMaTHUHi CHMBOJIH Ta MO3HAYeHHs. Y MaTeMaTHy-
HHX KHHXKaxX, y TOMY uHCI /i y HayKOBO-NOMyJNsPHHX,
3YCTPivaloThest 4acTo 3Haku V Tta d -— KBaHTOPH 3ara/b-
HocTi H icHyBaHHA. 3Hak VYV yuraeTbes «misi BCIX...»
i HA3UBAETLCS KBAKTOPOM 3A2AN6HOCTI, 3HAK T YUTAETLCH
«iCHYIOTb TaKi...» i Ha3UBaeTbCA KBAHTOPOM iCHYBaHHA.
KBaHTopu siBHO a6o HestBHO npucyTHi B KOXXHOMY O3HauyeH-
Hi 4n Teopemi. PosrisiHemo, Hanpukaan, Taki asa TBep-
JOKEHHS.

. lns 6yap-sikux winux uucen a ta b icHye Take wuine
YHCJIO ¢, WO a=b-+}c.

2. Ksagpar rinorenysnu MPAMOKYTHOTO TPHKYTHHKA A0-
PiBHIOE CyMi KBaApaTiB {i0ro KaTeTis (Teopema ITigaropa).

Y nepiuomy TBepaKeHHi KBaHTOPH iCHYBaHHSA i 3ara/p-
HOCTI Ha3BaHO, a B JApYroMy KBaHTOpP 3araJibHOCTI
NPHCYTHIH HesIBHO, OCKiNbKM, SIK BimoMo, Teopema [lida-
ropa cnpasejMBa VISl BCiX NPSIMOKYTHHX TPHKYTHHKIB.

Mu BXHBaTHMEMO 3HaKH KBaHTOPIB JiHllle B OKPEMHX BH-
najkax, ne noTpi6Ho 6yne HaroJNoCHTH, WO HAEThCS npo Bci
YH TIIbKH NP0 fAesKi e/leMEeHTH MeBHOI MHOXHHH.

O6’ektn (peasibHi uu a6CTpaKTHi, 30KpeMa MaTeMaTHy-
Hi) y Til 4K iHWiH MoOBi nosnaualoTh 3a lonomoroio
MEBHHX CHMBOMIB Wi€i MOBH — imen UUX 06’eKTip, Cam
00’eKT (peanbHuii yu a6CTpakTHU) € nociem, a6o 3Hauen-
HAM, CBOTO iMeHi.

IM’ He TifbKM No3Hauae 00’eKT, a it 3aBXaH BHpaxae i
AesIKHH cMuca. Cmuca iMeHi — ue Te, wWo My po3ymiemo,
Koan 3acBoimo iM’A. Hanpukaaga, imena «Cronuust CPCP»
i «MockBa» nosuauaiors OfHH i TOH caMuii 06’eKT, Xoua
BiAPi3HAIOTBCA 33 cMuCcsIOM, IM’s, sk Gyno Bxe cka-
3aHO, 3aBXAM Ma€ CMHCA, ajle He 3aBXIAH NoO3Hayae
AIKHACh 06’ekt. Hanpukaan, Taki iMeHa, K «MaBkay,
«[Terac» Tomo, maiots CMHCJI, aJie He N03Ha4aI0Thb XOAHOro
PeasibHoro 06’ekta, TO6TO He MaloTh 3HaveHHs. Tak camo
iM'Sl «HalMeHWu AificHuil KOpPiHb piBHAHHA x°4 | =(,
Mae CMHCJ, aJle He Mae 3HaueHHs (TaKuil KOpiHb He icHye).
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IMena 06'ekTiB y HaykoBHX TeOpifiX BHKOPHCTOBYIOTb,
AoAepxKyloun psily NMPHHLMMIB. . y
PeueHHi MOBa #le Npo NpeaMeTH, IM¢HayﬂKH:ei‘Y::£&i
HaloThCA y HbOMY, a He NPO iMeHa NpeAMeTiB. ¥ Ma HaABITh
OLMH i TOl caMHil mpeaMeT MOXe MaTH 6araToJ,"l e
HeCKiHueHHy MHOXHHY iMeH. Hanpuknan, cHMBO. ’
i i3Hi iMeHa

sin %, 0!, 1983° wmoxHa posrasaaTH fAK P .
MeH

UHCIA «0AMH» (Ue CJOBO B Jlankax TeX € OAHHM 3 |
TOro x uyucaal). . PP
. Hi
Koxuuii cumBon, sikuii BUKOPHCTOBYETHCS ; pon :)h:;liﬁ’
Mae nosHauaTH He 6iJibll AK OAHH MpPeAMET. H"pugxnan
MOBi ueit NpHHUKN poaepXKyeTbes He 3aBxaH. Hanp s

-ClI0BO «Koca» Ma€ TpPH 3HaueHHA.

PHHUKN 3aminu. SIKWwoO 06’eKkT, NPO AKHA TOBOPHTHCA

3 PeueHHi, Mae Kifibka iMeH, TO peyeHHs He 3MiHIOE CBOTO
3HaueHHs npu 3aMiHi 0aHOro iMeHi iHUIMM. OTb
Peuenns rakox posraspaiors sk iMena, wo nosHa4A0IL
OCOOMIMBMIT aGCTpaKTHUIl 06’EKT — 3HAUEHHA ICTHHHOCTI:
ICTHHY yy XHOHICTb; CMHCJIOM peueHHsl € CyIXKeHHsd, sKe
BOHo BHpaxae. i i

- IPHKNAZ, pevenHs «2%>>5» mosHadae XWOHICTD | l;'f
3MIHHTb CBoOro 3HauYeHHs, AKILO 3aMiHUTH iM's1 2° Ha IM'A 4.

HoBinbue PeueHHs1, mpo sike MOXHa WIJIKOM MEBHO |
06’eKTHBHO CKasartu, icTuHHe BOHO yH XHOHe, Ha3HBAETb-
Csl 8ucaosaennsn. Hanpuknan:

ggp%nenorpam Ma€ 4OTHPH CTOPOHH;

. ’
3) 2>5:; e
4) niaronass i cropona KBaapara — CyMipHi BiApi3KH;
TeMHie;

6) korpa roauna? .

Peuenns 1) —4) ¢ BHC/IOB/IEHHSIMH, BHCJIOBAeHHs 1) i
2) — icTuHHI (nosnauaioTh icTuHy), 3) i 4) — xu6Hi (no-
3Ha4al0Th XHOHICTD), peuenHs 5) | 6) He € BHCJIOBJIEHHSAMH
(He maioTb 3nauenns). ] .

OueBuano, wo He GyAyTb BHC/IOBJEHHSAMH i NMHUTaJbHI
PeueHHs, ocKiNbKH B HHX He BHPa>Ka€eTbCs NEBHOro CyAXKeH-
H5 npo npeamer i He MoxHa CKasaTH, iCTHHHI BOHH 4H XHOHi.

MeHa, sIKi 3aBXKAu NO3HAYalOTb OAKH i TOH caMuil mpea-
Mer, To6ro MaloTb OfiHe i Te came 3HaueHHs, Ha3HBAalOTh
Koncranramu (cranumm). Hanpuknaa: =, sin, exp (ans
No3Hayeyns $yukuii), N (ans no3naueHHsl MHOXHHH Ha;i{i-
PagIanx uucen). Kpim craaux, B MatemaTHili € cnmsga 3: .
Kl MoXyTDL HaGyBaTH 3HaueHHA OyAb-fIKOro NMpeame
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MeBHOI MHOXHHM (06JacTi BH3HaueHHs ) npeaMeris.
Lli cumBonu HasuBaloTh 3MinHUMU.

3HaKocnoNyueHHs, AKi MiCTATH 0AHY a60 Kilibka 3MiHHHX,
HA3MBAIOTb pe4erHAMU i3 3MirHUMU, 260 opmamu (iieTb-
Csd Npo 3MiHHI, sKi BXOASATH BiJIbHO, a He NOB’sI3aHi
KBaHTopamu). Hanpuknas, Bupas x*+5x(x€R) € uncio-
BoI0 popmolo, a Bupas x>+ 6x =0 (x € R) — Buca0BIIOBaD-
HOIO opMoio. Ajle KoJH 3aMicTb 3MiHHOT x NiACTaBUTH
iM’sl IKOrOCb uMCJIa, TO YMCIOBA ¢opma neperBopuThCS B
iM’l MeBHOro uucaa, a BHC/IOBJ/IIOBaJibHA (opMa cTane
BHCJIOBJIEHHSIM. Y BHCJOBJIEHHS TaKa ¢opma mneperso-
PIOETBCA i TOA, KOJAH BCi 3MiHHi, WO BXOAATHL 0 Hei,
NOB’Ai3aHi KBaHTOpaMHu.

B koxHoMy BucioBNeHHI € 06'eKT i npeankar (migmer
i IPHCYNOK y peyeHHi MPHPOAHOI MOBH). O6’exT — e npen-
MeT (a6o npeaMeTH), NMpo sKi iAeTbes Y BHCJ/IOBJIEHHI,
a npeduxar — xapakTepHCTHUHA BJIACTHBICTb, 32 A0NOMO-
roio sikol po3rasinyBaHi npeaMeTH BHAINSIOTLCA 3 IKOICh
MHOXHHH. Hanpuxkaan, skuo Yepe3 P noaHayeHo BaacTH-
BiCTb (nMpepHKaT) HaTypaAbHOro uncna n 6yTH NpocTuM, To
BHC/0B/IOBa/IbHY OPMY «HaTypasbHe YHCIO 71 € NPOCTHM>»
MOXHa 3anucaTh y Burasai P (n). Skuo y BHCJIOBJIIOBAJIbHY
¢opmy P(n) 3amictn 3MiHHOT n migcTaBasTH neBHi ii
3HaueHHs 3 N, To micTaBaTuMeMo icTUHH] a60 xu6Hi BHCJIOB-
AeHHs: P(2) =1, P(3) =1, P(4)==0ir. . (TyT i nani 3ua-
YEHHs1 «ICTHHA» RHCJIOBJEHHS My No3HayaTHMeMO yuc-
JoM 1, a «xHGHiCTL» — yuciaoM 0). Tomy ¢bopmy MokHa

3HAYeHHs] HaJIeXHUTh ABOXeJeMeHTHij; MHOXHHI B={0, 1}.
3okpema, D(P)=N, E(P)={0, 1).

HILOI0 (POPMOIO MHC/IEHHSI € Jiori
Mi3HaHHSA.

ITonarra — e pe3yabrar aber
HEICTOTHHX WA poO3B’s3
O3HaK JoCaAifXKyBaHoOro
tdhopma MHUC/IeHHSA, sKa
0G’€KTiB, 110 BHBYalOTHCS,

CykynHictb icToTHUX 03Hak
Ha3HBAETbCA 3MICTOM nOH
OXOIUIEHHX MOHATTAM,— [0 :

Housrrs BBOASITLCS 32 Aonomorolo JoriyHoi onepauii —
O3Ha4enna. Haliyacrime KODHCTYIOTbCS Tak 3Banuy Kna-
CHYHHM O3HAYEHHAM — 4epe3 Habbauncuyg pid i sudosy
O3HaKy. : -

YHe, a6o moHsTiiiHe,

paryBaHHa Big mneBHuX
YBaHHA po3rasayBaHoi 3apaui
o6’ekta. Ortxe, NOHATTA — Le
BiAGMBae iCTOTHI BJacTHBOCTI

06’eKTiB, siKi BHBYAIOThCH,

ATTA, a MHOMHHa 06’€eKTiB,
ro obcsaeon.
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06’ex

[TonatTs, sike 03HaUY€ETLCH, HA3UBAIOTb O3HAYYBAHUM, A
Te NOHATTSA YH rPyny NOHATH, 32 LOMOMOrOIO IKHX BBOAHTb-
€ O03HauyBaHe MNOHATTH, HA3HBAIOTb O3HAUYIOHUMU.
Hanpuknan: «Mapanenorpam %4 HOTHPHKYTHHK, MpOTH-
JEXHi CTOPOHH sIKOro mnapaneibHi», «Pom6 %2 na-
PaJjienorpam, CTOPOHH SIKOTO PiBHi». ¥ NepuIOMYy O03HAYEHHi
«H0THPHKYTHHK» — O3Hauyioue, a «NapaJejorpam» — 03-
HauyBaHe mMoOHATTA, B APyromMy O3HauyloWHM BixKe 6yne
“Napajenorpam», a 03HauyBaHUM — «poM6>». ¥ mepuioMy
O3Hau€HHi POAOBHM MOHATTSIM € «4OTHPHKYTHHK», BHAOBOIO
O03HaKoI0 — «napaJenbHICTb MPOTHIAEKHUX cTopin». Lisi oc-
TalHA | 3afae Ha MHOMXHHI (podi) YOTHPHKYTHHKIB miA-
MHOXHHY (BuA) YOTHPHKYTHHKIB, fIKi € NapaJieslorpaMaMmH.

APYromy o3HaueHHi POJOBHM MOHATTSM € «napadJgesno-
;?:M»’ 4 BHI0BOIO 03HAKOIO — «PiBHICTb NPOTHAEXHHX CTO-
».

Hogi MaTeMaTHuHi NMOHATTA BBOAATb TaKOXK 3a JAONOMO-
Toio onucysanna ix BaacTHBocTeli. Taki O3HayeHHs
Hasusaiory, deckpunrtusnumu, a6o deckpunyiamu. Opnicio
3 Reckpunyjs unCaa ; MoXe GyTH Taka: «Te uncno, sike,
63’11)’}!" IOMHOXKEHHM Ha JOBXHHY AiaMeTpa, Na€ AOBXH-.
HY Bixnosianoro konas.
OHATTS MOXXHa BBOJHMTH TaKOX KOHCTPYKTHBHO — fiB-

ONHCYBaHHAM aJrOPHTMY NOGYAOBH O3HA4yBaHOro
Ta. Hanpuknan: «Apudpmernunoio nporpecicio Hasu-
B3€Thest pan uncen suny: a, a+d, a-+2d, a4 3d, ..., ne
a, deR». ‘

06 MOHATTA CTa/NH HAAiHHM iHCTPYMEHTOM Mi3HaHHS,

Y4 KopekTHumu, iX o3HauyeHHA MNOTPi6HO OyayBaTH,
Aonepixkyioun pAay BHMOr. 30KpeMa, KOJH O3HayeHHs
NofaeTbcst yepes pin i BHAOBY 03HaKy, He MOXKHA ONyCKaTH
(<apudpmeTnuHa nporpecin — ile KOMH KOXKEH uJjeH...»).
YH MiAMIHATH poAOBe NOHATTH («ap.mpme?uqﬂa.npoype-
cisi — ue nporpecisi...», 3aMicTb «NOCAiAOBHICTb»); HEYITKO
3a/laBaTH BHAOBY O3HaKy (&lpOCTe YHCJIO — U HAaTypalib-

i OHSAT-
He YHCJIO, AIKE Ma€ [ABa Pi3Hi MiNbHHKHK») 3aMiCTb N -
0, IKE Ma€ JuLIe ABA RiJIbHHKH
THl — «HaTypaJibHe YHCIO, BHRHO BBOLHTHCH
onuuuuio i camoro ce6e». [IOHATTA HE MO s
HO CyMepeu/HBHX XapaKTepH
3a jponoMorol0 B3aEM y kono» i T. i), Tpan-

(<xpyrauit Kpaipats, <KBaApaThE HHi TJIH60KO MpHXO-
If€TbCs, WO CynmepeyHoCTi B O3HA4E ey i KTk
BaHi i BusiBuTH 1X MOXKHA, JHLIe nomBmlp: ﬂmi aoma
Teopem. Hanpuknaa, oO3HaueHHs <«TpH Zome?pii oo
TDAMUMY KyTaMH» 03HA4a€ B €BKAIAOBIA I AL

'0 MHOXKHHY 06’exTiB, ajde W06 NepeKoH

Hum
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NOTPiGHO CNOYaTKy AOBECTH, 10 CYMa BeJIHYHH KyTiB TpH-
KyTHHKa B Wil reomerpii ogHa i Ta cama i NOpiBHIOE
180°. A

o6 osnauenns 6yao KOPEKTHHM, Heo6XigHOIO € Bij-
CYTHICTb OMOHiMii (Big rpeusk. OHpwVUNos — ogHolMeN-
Huit). Tlonsrra Mmae 3allaBaTHCA OQHO3HAYHO. Hanpuknan,
HE MOXHA roBOPHTH, O «y/@ — ue Take umucso X, 1Wo

=a». §lkwo a<<0, To uum o3HaueHHsM Ha MHOXHHi R
HE 3aNa€TbCA HisIKHA 06’€KT, AKWO K a>0, To BoHO
BH3Ha4Ya€ ABa AiHCHHX yucaa.

BaxauBoo € takox Bumora BiACYTHOCTI 3aMKHeHOro
(abo xu6HOro) Kpyra B 03HaueHsi: O3Hauyloye NMOHATTH He
NOBHHHO MICTHTHCH B O3HaYyBaHOMY 4M 36iraTHCs 3 HHM
(«pO3B’A30K piBHAHHA — 1e HHCIIO, sIKe € HOTO KopeHem»).

BHIIAJKY JIaHUIOra O3HaueHb BHMOra HeaonycTUMOCTi
“3aMKHEHOro Kpyra» noasrae B ToMmy, IO He TiibKy O3Ha-
vyloue He MoOXe MiCTHTHCH B O3HauyBaHOMy, ase fi came
O3HaYeHHs] He MOXe MICTHTH MOHSTb, s paHiwe Ha siko-
MYyCb etami Oysu o3Hauenj uepes o3HauyBane.

3posymio, uio MOHATTSA ONMHCYIOTb AHlLe OKpeMi, xoua i
HaWBaX/JHBiWi Aas gac BJACTHBOCTI npeiaMertiB. Tomy
B. I. Jlenin 3acrepiras, WO npauioBaty 3 NOHATTAMHU

noTpi6Ho, «He 3a6yBaioun YMOBHOTO i BilHOCHOTO 3HaYeHHs

BCiX _BH3HaYeHb B3arani, aKi Hikoau He MOXYTb OXOMHTH
BCeGiYHMX 3B’A3KiB sBMI

po
. Ane Tpe6a BHSICHHTH
TOYHO MOHATTHA, fAKWO XOTiTH BecTy AUCKycCilo»  (J] e-

HiH B. I. oBhe 3i6p. T8B., T. 30, C. 89).

lcropiﬂ HaykH 3Hae Garato cMiwgux j ApaMaTHyHux
RHCKYCifi, siKi BHHMKany TOMY, IO OMOHeHTH BKJlanaau
PISHKH 3MicT B ofHe | Te x NoHATTA. HaBenmemo ppa
NpHKNany 3 icropii 3HaMeHUTOI 3agayi — Npo KBaapaTypy
Kpyra. ¥ 1665 pouj aHraiACeKui  dinocod T. I'o66¢

onyﬁ.nixysas_ KHHXKY, B AKill, KpiM iHwux CBOiX MaTema-
THYHHX 3HaXigoK,

YHCIa m:. ABrop,
BBaXaB HOro TouHuMm 3HamenuTui Mmar
: . eMaTHK . -
. Jiic (1616—1705) i i sk Bas
$aeri, wo cras no
Fo66¢ no camoj
Jlca, OCKifbKu
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BKJ1aAaB 30BCiM iHLIKHA 3Mi_¢T, HiX r;anallazlmucumv‘;g;)iﬂgg)m

THUi (DeTaJibHillle AHB.: , C )-
y g:i::wwp[l?‘a T:KO)(K KOH(JIKT MiX_NOJKOBHHKOM éﬂc:;;g:-
JeM, sikui Hanicnas no [apusbko] Akalemii cBo gM B
3aHHsA 3ajadi npo KBaApaTypy Kpyra, i c&leg;l)grapyqe“ﬁ
AkaneMmii MaTeMaTHKOM NapGy (18fl2— i'l') '3a>Ka11aB .
BiAXHJIHB po6OTY NOJIKOBHHKA i B XOi AHCKyCl 0601‘);
11106 TOil 1aB O3HAYEHHs LOBXHHH KoJa, TOAI uoroq;:l oboty
6yne posrasHyto. [TonKoBHHK BiAMOBHBCS, nocuna::)i ich B
Te, WO MOBXHHY KOJa He O3HauylTb, a BHMIp .
OckiflbKH OCHOBHe MOHATTA Tak i -He G6y/n0 O3Hauene,
AMCKYCisl i po3rsisin po6OTH He BiaGYJ/HCA.

K MM MIPKYEMO

Ockinbku nocika € MUCTeyT80, AKe 6no-
padkosye i nos’a3ye Oymku, To a He Gavy
nidcrae aaatu ii. Haenaku, awdu no-
MUARIOTOCA caME TOMY, W0 im OpaKye
A02iKu.

T. B. JEABHIU

Y noBcsikaeHHili po6oTi i ‘B mpoueci HayKOBHX nocai-
JUKEeHb JIIOIHHA BeCb 4ac MipKye, Nymae, mparHyuu i3
y»Ke BiloMHX i1 3HaHb aicratd Hosi. Lli HOBi 3HaHHS Ha3H-
BaloTb BuBiOnumu. JlaBHLOIHAIACHKI JIOTIKH 4acTO HaBOAH-
JH Taku# npukiag. Hexait mu 3HAEMO, IO «TaM, Jie € IHM,
€ i Boroub» i 1O «Ha marop6i € AUM», TO HA OCHOBI unﬁ);
BiloMocTeil AiCTaeMO HOBe, BHBifiHE 3HAHHA: «Ha mNarop

».
) ?:31? BUXiAHi AaHi 6yJH iCTHHHUMH, TO HaM He §y.u<3
norpe6n 36upatucsa Ha narop6, wob NepeKoHaTHCA B icHy
i TaM BOrHIO. ]

Baﬂeﬁ; 3aBXIH TaK GyBae? SIKocb Ha ypouli MaTeMaTHKH
Ha 3aMMTaHHA BYHTEs, YOMY pO3rIsiyBaHHil napane.norpaM
He € poMGoM, yueHb Mo6yayBaB TaKe MipKyBaHHs: «ﬂxuigl
BCi AiaroHani napanenorpama nepneHAHKYJApHi, TO I;Mi
napasnesnorpam — poMG, aine B AaHOMY napanenoorlP i
Aiaronani He nepneHAMKy/sIpHi, TOMy Leil mapanesnorp
He € poM6GoMy. ) . .

Hal;ez(eﬁi MipKyBaHHA AyXe CXOXi Ha Ti, ﬂrijlliﬁnci‘?;";?)
Anica Bix Yewipcokoro Kora B Kasul lag32—1898)
Matematika Yapasa Jhorsinka Jlowkcona ( RS
AIKWA NpyKyBaB CBOT Ka3kH i 30ipHHKH 3_uul<(a Manena-
THKM Ta Jlorike nia ncesgoHiMoM Jlbioic Kepp Koron:
fIKMA fianor BinGyscs mixk Anicoio i HewipchkuMm :
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«— A 3BiIKH BM 3Ha€Te, WO BU He B CBOEMY pO3yMi?
— Ilounemo 3 Toru, 1o nec B CBOEMY po3yMi. 3ronHa?
— Ilpunyctumo,— noroaunacs Asica.

— Hani,—ckasas Kit.— [Tec rapuuTh, KOJNH CEpAHThCS,
a KOJH 3a/10BoJIeHHH, BuAsE xBocTom. Hy, a s MypKouy,
KOJIH 3ajoBoOJieHH#, i BHJSAIO XBOCTOM, KOJIH CepHXKycCs.
Tomy s He B cBoemy po3ymi» (28, 54).

Auiica 3 HefoBip’aM cnipuitnana MipkyBauns Yewipcoko-
ro Kora.

Buuresb nosicuus yuwesi, IO, X04Ya HOro BHCHOBOK €
NpaBUIbHHM (MaHHMK napajenorpaM me e pom6om),
B MiPKYBaHHSIX BiH NPUNYCTHBCS NIOMHJIKH, siKa obe3uiHioe
LleH BACHOBOK. MipKyiouH Takum xe YHHOM, MOXXHA JlicTaTH
i HenpaBHJIBHHI BHCHOBOK. YuHTesb BKa3as Ha COCHOBHH
CTiJl, AKHH CTOSB y Kaaci, i noGynyBaB XHGHe MipKyBaHHs,
aHasioriyHe 3a POPMOIO 10 MipKyBaHHs yuHs: «Slkwo crin
Ry6oBHii, TO BiH AepeB’sIHHH; LeH CTi He Ay6oBHH, Tomy
BiH He JepeB’sHuii».

IIpaBunbhi mipkyBanns aaiots icriuge 3HaHHA B ycix
BUMalKaX. AjfXe NajeKo He 3aBXau MOXHa nepeBipuTH,
ICTHHHE YH XUGHe 3HAHHSA AicTalH B pe3yabTarTi npoBefeHuX

MipkyBaHb. Haituacriwe mu fizemo 10 HOBOT'O 3HAHHSA JHILe

Bil NpaBAONOAIGHOI rimoTesy, ICTHHHICTD siKOT came |
MaloTb MiATBEPAMTH Halli MipKyBaHHs. Tomi eauHolo
HaAiAHOIO rapaHTi€l0 iCTHHHOCTI BHCHOBKiB € BneBHeHicTb
B iCTHHHOCTI BHXiaHHX MOCHJIOK, a TaKOX y ToMy, 110 3aKo-
HH, 32 SAKHMH .6y11y8§mucﬁ BHCHOBKH ((opmu AyMKH),
rapaHTyioTh iX iCTHHHICTB.

Hayka npo 3akonu i bopmu Mucnenus Ha3uBaeTbcsn
s02ikowo. Bona nonomarae 6yayBaTH MipKyBaHHs TaK, o6
RiCTaTH iCTHHHI pe3yabTaTh. Jlorika — e Hi6H UeMeHTHuj
PO34HH, WO 3’€/Hye pisHi ranyai 3HaHb, i ririeHiyHui 3aci6,
AAKHA BHKODHCTOBYETbCS, 06 3'€HyBaHi yacTHHH 6yin
SA0POBHMH KOMIIOHEHTAMHU BeJIHYE3HOro OpraHiamy — nay-
KH.

Mu o6me)xmwogﬂ MiHiMyMoMm indopMauii 3 Joriky. Anxe
JIOTIYHA TPAMOTHICTb € BaXKJIMBHM KOMMNOHEHTOM 3araJp-
HOI KyJbTYPH MHCJIEHHS. 3posymiio, wo O3HaHOMJ/leHHs 3
MiHIMYMOM JIOTiYHMX NOHSTH e He 3a6esneqye Joriugoj
rpaMoTHocTi. BaxauBuM KpokoM ao Hei 6yne po6ora
Hall NPONOHOBAHHMH AaJii BNpaBaM.

¥mosusodom HasuBaerncs CYKYMNHiCTh BHCJIOBJIEHD,
Hanpuknam Ai, As, ..., A,, B, ofiHe 3 siKux (Hanpuknag, B)
BUIIHBAE 3 BHCNOBJeHb A;, A, ..., Ancy, An To6TS
BHCJIOBJIEHHS B iCTHHHE 3aBX /1, KO/ ICTHHH] BHCJIOBJIeHHy

A, Ay, ..., Asci, As. Y UBOMY BHMMAAKy BHCJOBAEHHS
Ay, A, ..., Au_i, A, Ha3uBaIOTbCA nOCULKAMU, 3 B— 8ucHos-
KOM. .

IMocunkn — ue BucoBAHHS, K MiCTATL BUXiaHe 3HAH-
H5l, 3 BHCHOBOK — BHCJIOBJIEHHS, fIKe MiCTHTb HOBE 3HaHHS,
3n06yTe i3 BuxigHoro (i3 NocuA0K). ¥ 3arajbHOMY BHNaA-
KY YMOBHBOIH 306paxkyloTb CXeMOIO

Al, A2’ wecy An—.l) An
B

YMOBHBOAM 3aBXAH BHPaXKaloTbcsl KiNbKOMa peueH-
HFIMH, MOB'SI3aHHMH OAHE 3 ONHHM CHiJIbHHM TepMiHOM
(cninbHuM c/oBocnonyueHHM a6o popmyaorw). HasiBHicTb
B OKpeMHX peuyeHHSX CMiJbHOro iMeHi CBIAYHTD npo Te, 11O
Y  BHC/IOBJEHHSIX, BHUPaXK€HHX [LaHUMH peYeHHSMH, €
ChiJIbHa AyMKa, Chi/ibHe 3HAHHA, fIKe HiGH 06'enHye oKpeMmi
pedeHHs i Gopmye HoBe 3HaHHA Mpo KocaifXyBaHHi npen-
MeT.

YMOBHBOAN MOXHA MOXINKHTH Ha IBi rpynu: 6e3noceped-
Hi 1 onocepedxosani. Beanocepenni ymoBusoau wMmaioTh
TIIbKH OZHY MOCHJIKY. Hanpuknap, 3 Bucnosnenns «XKoxa-
HHH KPYT He € KBaZpaToM» Jsierko 3po6HTH Ge3nocepenHii
BHCHOBOK: «)KonHuil Keaapar ne e Kpyrom». B onocepeako-
BaHUX YMOBHBOLaX € Gi/blI HiX ofHa MOCHJKA. Tak, 3
ABOX TMOCHIOK «¥ci pom6u e napaJjenorpamaMu» i
«ABCD — pom6>» nicraemo BHCHOBOK: «ABCD — napase-
A02pam». '

3a dopmoio yMoBuBOLH AiISITbCA HA WiNHil pSA BUAIB, i3
AKHX HafYacTille MU po3rasiiaTHMEMO OedyxTusHi i indyk-
TUBHI.

3a nonomoroio Oedyxrusnux (Bin nar. deductio — use-
AeHHS) MipKyBaHbL NepexoasTh Bifi 3arajJbHHX MOJIOXKEHb
A0 ByXuux. JlenyKTHBHHI yMoBHBIx 3aCTOCOBYETHCSA
Hlopasy, KoaM MNOTPiGHO pO3FASIHYTH sKeck KOHKpeTHe
ABHILE HA OCHOBI BXXe BiAOMOrO 3ara/ibHOCO MOMNOMNKEHHS
i micTaTH WO UBOrO ABMIA NeBHui BHCHOBOK. OTXe,
3aBXIH, KOJIH KOHKPeTHHHl (aKT MiABOAMMO Mij 3arasbHe
fIpaBu/io, a norim i3 3aranbHoro npaBuna micTaeMo BHC-
HOBOK 1110710 {bOrO KOHKPETHOTO dakry, Mu 6ynyemMo aeayK-
THBHI YMOBHBOJIH. _

Hexai, HalpHKAajA, HaM BiAOMHH Takuii KOHKPETHHH
$axr: «Tpu naui Touku He JlexaTb Ha OAHIH npsmii»
i 3arajbHe npaBuno: «Yepe3 Gyab-siki TpM TOYKH, LIO He
7€XaTh Ha ofHIl npsMiil, MOXHA NPOBECTH MJOLLHHY>.

. A 21




'3aCTOCOBYIOUH Lie 3arajbHe MPAaBHJO 10 LAHOrO KOHKpeT-
Horo ¢akry, AicTaemo (Ha migcrtasi JAeAYKTHBHOrO YMOBH-
BOMYy) TaKHH BHCHOBOK: «Uepes TPH [aHi TOYKH MOXHa
NMPOBECTH IJIOLIHHY>.

InoykTuenum (Bin aart. inductio — naBeneHus) Hasu-
BalOTb YMOBHBIl, B pe3y/nbTaTi IKOro Ha MiACTaBi 3HaHb
PO OKpeMi OG’'€KTH MEBHOTO Kaacy AiCTalOTh 3arabHH]
BHCHOBOK, SIKHH CTOCYETbCSi BCiX 06’€KTiB LbOro Kaacy.
Posransinemo, Hanpukaan, ymosusonu:

«Kpyr neperunaetbcs npsmoio B aBox TOYKax»
«Eninc neperunaerbcs NIpsiMOI0 B ABOX TOYKaX»
«[lapa6ona nepernnaerncs NPsIMOIO B IBOX TOYKaX»
«linep6osa nepernnaernes MPAMOIO B ABOX TOUKaX»
«Kpyr, eninc, napa6osa’ta rinep6osa — ue Bci Buan
KOHIUHHX mepepisiB».

. . . BT
«Bci Koniuni nepepidu neperunalorses NpsiMOI0 B ABOX
TOYKaXx».

3 nonomoroio uboro YMOBHBOAY Ha MiACTaBi 3HaHb npo
BCi OKpeMi 06’eKTH KJacy Mu aicTanyu 3HAHHA Npo WiAHi
KJaac uux oG’ektiB. Takuit ymoBuaig Ha3WBaIOTL NoOBHOW
iHOyKyiero (3 HOTO NOMOMOroo micTaemo JIHLIE MpaBHJIbHI
BHCHOBKH) .

SAKuo XK 3arasbHHE BUCHOBOK Npo Becb Kjaac 06’ekrip
POGHTLCA Ha MiACTaBi 3HAHHS JHIIe PO LesAKi ioro 06’ekT,
TO MaEMO Tak 3BaHY HenosHy indyKyiro. MipkyBanuns, mpo
TPYHTYIOTbCSl HA HEMOBHI# iHAYKLI], MOXYTb MPHBOAHTH gk
BO iCTHHHHMX, TaK i JO XHGHHX BHCHOBKIB. Hanpuknan:

«Uucna 15, 25, 35, 55, 65 KpatHi 5, ToMy Gyab-sike 4ucIo,

fIKe 3aKiHYy€eTbCs UHpPOIO 5, KpatHe 5». Jlictanu icTHHHuE
BHCHOBOK, i HOro MOXKHa JOBeCTH. [lincrasasioun y BHpa3
9917+ 1 narypanbhi sHauenns 3MiHHOl n==1, 9, 3, ..
MH KOJHOro pasy He MaTHMeMo TOYHOro KBajpara, fiKiig
HaBITb BHTPAaTHMO Ha Takwii o6uHCNIOBaNbHHI Mapadon

cToniTTA Ge3mepepBHoi poboth 3 apudmomerpom. [ pee X

BUCHOBOK 3a  iHaykuielo «as Beix HaTypaNbHUX n:
Oln®+ 15442  6Gyne HenpaBuAbHUM. Ypcna BHAY
91n% 41 MOXYTb OYTH TOYHHMH KBanparamu. Ane Tiapky
3a ponomoroio EOM Bpanocg obuucauT, wo HaiiMeHe
SHa4YeHHS n, NPH AKOMY wyucao 91n241 6yne Tounum
KBaApaToM, AOPiBHIOE

12 055 735 790 331 359 447 442 538 767.
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. Otxe, sKmo mipkyBaHHs 3milicHIOETbCA 3a HenoBHOIO
IHAYKUi€l0, KiNbKICTh OKPEMHX BHMAAKIB, KONH BHCJOBJEHA
rinoresa cnpasaxyeThes, He Ma€ BHPilLalbHOTO 3HAYEHHS.
Hasenenuit Buwe MpHKAaA MoKasye, WO BOHa MoOXe
CNpaBAXKyBaTHCA ANl BeJNMYE3HO! KiJbKOCTI OKpeMHX
BHNankis i 6yTu BonHouac Xxu6HOIO B3arani. Tomy Ha ocHoBi
HenoBHol inaykuiT BUCYBaloTLCA rinoTesu, siki TINBKH MicAs

CTPOroro goBeaeHHs X HalyBaloOTb CTaTyCy iCTHHHHX BHC--
JIOBJIEHD.

K NPUATH NO ICTUHMK

He moxna nowkoduru ictuni Gisswe, Hixe
baxannam nobydyearu i na xubHux
ymosusodax.

. MONEPTIO!

Mucnenns sk OKpeMa i, 6e3yMOBHO, HaiiCKaAajHiua
popma PYyXy Mmarepii MANOpAnKOBaHe NeBHUM 06'€KTHBHHM

03MOBiAaIOTh, IO sIKOCK ACTPOHOM, ¢i3uK i MaTeMaTHK
Mannpysasau no Woraanuaii. I3 sikua BaroHa BOHH no6ayu-
JH B niysi yopmy OBeuky. «LlikaBo! — sayBaxus actpo-
HOM.— BusiBasietbes, B Mortnanaii Bci oBeuku YOPHi».
«E, Hl,— BiOrykHyBcs ¢izuk.— y Hlornauaii nesiki oBeuku
YOpHi». MaTeMaTuK He noroauscsi 3 o6oma: «Y Lllornannii
€ NpHHAAMHI oauH Ayr, Ha fIKOMY naceTbcsl NpHHAiMHiI OfHA
OB€YKa, y siKoi NpuHaliMHi OfHH 6ik YOPHHUE>.
_Uei norennuit XapT Ayxe BAAJIO NiAKpec/I0e XapaKTep-
HI OCOG/IHBOCTI MaTeMaTHYHOrO MHC/IEeHHS. .
dacis Craponasuboi Ipeuii sa MartemaTuKoio 3aKpi-
NHIacs penyTauis ToyHoj HayKH. PaasiHcbkuil MmateMaTuk
10. A. Ulpefinep nuwe: «Hessxe TeopeMa Ilidaropa uinna
TUIbKM MOMJUBICTIO 06YHCAUTH rinoTeny3y 3a BiAOMHMH
Karetamu? Xi6a masio o3nauae no6yTa 3 Hel BNEBHEHICTb Yy
BiuHocTi i HemoxuTHOCTi JOriuHOro 3HaHHS? Ckeng,
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3/laTHa CIVIIOIIHTH MeHe B TabJeTKy, 6yle CTOYeHa BOAOIO
i BirpoM, a Teopema Ilidparopa 3anHILHTBCA BiYHOIO iCTH-
HOIO».

IMidaropifiui nepiiuMu po3risinajin MaTeMaTHKY fiK Hay-
Ky, 110 Aa€ iCTHHHE 3HaHHA. 3rofoM y reoMerpii, a noTim
i B MaTeMaTHIi B3araji 10BelleHHs, L0 MPYHTYBaJMCSl Ha
YYTTEBOMY CNIPHAMAHHi, 3aMiHIOBalUCS NOBeACHHSIMH, 3a-
CHOBaHHMH Ha yMoBHBoAax. «OpHriHa/JbHICTb TIpeKiB,—
nuwyth H. Byp6aki (nceaonim, wo 06’eaHye rpyny mare-
MaTHKIB Pi3HMX KpaiH, B OCHOBHOMY (paHLY3bKHX),—
nojsira€ came B IXHiX CBilOMHX cnpo6ax pPO3MiCTHTH JaH-
LIOr MaTeMaTHYHHX NOBefeHb y TaKy MOCJifOBHICTb, 1106
nepexii Bifi OAHiEl JIAaHKH AO HACTYMHOI He 3a/JMuIaB MiclLs
CYMHiBY 1 3aBOIOBaB 3arajibHe BH3HaHHfI». EBKJij
(IV cr. no 1. e.) cTBopioe nepiny B icTopii HayKu TeopeTHy-
Hy cHcTeMy, no6yloBaHy Ha OCHOBi
MeTOLYy,— CBOi cJaaBHO3BicHi «Hauana».

Bennuesne 3HaueHHsi A5 GOPMYBaHHSI JIOTiYHHX OC-
HOB MaTeMaTHKH MaJii npali BH3HaYHOTrO LaBHLOTpeEllb-
\ .Koro ¢inocoda, BueHOro-eHUUKJIONEANCTa ApicToTess
(384—322 pp. mo H. e.). ¥ JdoriyHux Tpakratax «Kare-
ropii», «IIpo Tiymauenns», «[lepwa ananituka, «Jlpyra
' aHanitTHka», «Tomika» (auB.: Apuctotean. CouyHHe-
5 Hus. B 4-x 7. M., 1978, 7. 2) Bin 3aknas ocHoBH dbopmanb-

HOI JIOT'iKH, 3 FOPAICTIO | NOBHHM NPaBOM 3asIBHBILH, 11O HO-
Ba JHMCLUHIJIIHA, AJS1 SIKOl BiH TaK i He 3HaluWOB e€AuHO]
Ha3BH,— HOro AiTHIle i 10 B Liil ranysi 10 Hboro He 6yJo
) 398CiM Hiuoro. quﬁuﬁ NoKa3as, 110 NPaBH/IbHiI MipKyBaHHs

MANOPAAKOBAHI HEBEJNHKOMY WYHCJY 3aKOHIiB, fiKi e
3anexartb Bij .3Mic1"y BHCJ/IOBJIEHDb, a TilIbKH Bil iXx dopwmu.
Tomy Tpaauuiiiny Apicroresneny JOTiKy Ha3uBalOTh Lie
hopmarenor.

Donepxanus 3akoniB hopManbHoi J0riky — HeoAMiHHa
yMoBa BHM3Ha4YeHOCTi, MOC/iAOBHOCTI, HecynepeunBoCTi,
AOKa30BOCTI Ta ICTHHHOCTI HAWIHX MiPKYBaHb, IPaBHJILHOTO
Bilo6paX<eHHA B HUX AOC/iAXYBaHOrO npeaMeTa.

_ 3aKOH TOTOMHOCTi — OLMH 3 YOTHPHOX OCHOBHMX 3aKo-
HiB opmManbHOI oriku — Bumarae, 1106 oaHa i Ta x oyMm-
ka, slka HaBOJMTLCS B LaHOMY YMOBHBOZ|, npu NOBTOpPEHHi
MaJa OAMH | TOH caMuit 3mict. Barato nmomusox Y Mipky-
BaHHfX MNOB’SI3aHO CaMe 3 MOPYLICHHAM LbOro 3aKoHy
Boun symosneni 6ararosnaunictio ciis, c.noaocnonyqem;.
I peyeHb mpupogHOi MoBH. Lli noMuikH MoxHa NOMIIHTH
Ha TPH BHIM: €KBiBOKalisi, JoroMaxis i amdpibonis.

CyTb noMuiKu exeisoxayii (Bin. mar. aequus — piBHui,
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AEeLYKTHBHOTO .

vocalis — roJlocHHH,— TaKi, 110 3By4aTb OLHAKOBO) B TO-
My, WO B MipKyBaHHAX BMKOPHCTOBYIOTb bararto3HauHe
iM's mpeaMera, TO B OAHOMYy, TO B iHIIOMY 3HaueHHI,
BBaXKalouH Le iM’s oaHo3HauHuM. Hanpuknan, B yMOBHBOI
«KoxHuit Metan € enementoM. Jlatynb — Metan. OTxe,
JaTyHb € e/leMEHTOM» HelpaBH/bHHI BHCHOBOK, 00yMOB-
JIEHHH MOMHJIKOI eKBiBOKalii: B ABOX 3HAa4YEHHSX BHKO-
PHCTaHO iM's «MeTas». Y neplioMy peueHHi — B 3Ha4eHHI
XiMiuHOTO eneMenTa, B ApYroMmy iaeTbcA MPO CNJIaB MeTa-
JiB — peuoBHHYy, fIKa Ma€ ()i3su4Hi BJAACTHBOCTI MeTaJy:
KOBKICTb, €JIeKTPONpOBiAHiCTb, MeTajeBui OJMMCK i T. A

¥ matematuui noMuaKa ekBiBoKauii MaiixKe HEMOXJHBA
i 3aBXAM OYEBHAHA, OCKiJIbKH BHMOra BiACYTHQCTi OMO-
HiMi1 y6eaneuye Hac Bij ABO3HAYHOCTi MOHATb, BAKOPUCTO-
BYBaHMX y MaTeMaTHYHHX MipKyBaHHSX.

Iwoni nin wac auckycii oaun 3 i1 yuacHukiB BHKOpHCTO-
Bye€ nesike 6araTosHauHe iM’'s B iHLIOMY 3HaueHHi, HiX HOTO
onoHeHt. Cynepeuka Moxe GyTH HECKIHUEHHOIO, SIKILLO OITO-
HEHTH HE YTOUYHATbL 3HAUEHHA AAHOTO iMeHi. TaKHil AuCnyT
HA3HBAETbCA s020Maxi€r0 (BiL rpeubK. «J10roc» — CJ0BO
I «Maxe» — cynepeuka). Jloromaxieio Ha3uBaeThC TAKOXK
AUCNYT, IKHH HE Jla€e HiYOro CYTTEBO BAXKJHBOrO. Hanpuk-
Jajn, MoxHa 6e3 Kinug criepeuatHcs Ha Temy: «Um
liacnuBa JIIOAUMHA, fiKa KHBE y 3Jarofi 3 MPHPOAOIOP»,
OCKLIBbKH CJIOBOCMOJIYYEHHS «XKHTH y 3Jarofli 3 NpupoAoio»
Ta iM'fl «WACTA> € 6araTO3HAYHHMH.

Angiborin (Bin rpeusk. «aM¢ibonig» — NBO3HAUHICTb)
BHHHKAE, KOJIH BUKOPHCTOBYIOTh PEUEHHS, fIKe MOXKHA TJHY-
MaunTH no-pisiomy. Hanpuknan, simoma ¢pasa «Crpa-
1yBaTH He MOXXHA NIOMUJIYBATH» IONyCKAE ABA NPOTHIEKHI
TiymauenHsi: «CrpauyBaTH He MOXHA, MNOMUJIYBaTH» |
«CrpauyBaTH, He MOXHa TMoMuAyBaTH». LL[06 YHMKHYTH
Takol MOMHJKH, CHil BHKODMCTOBYBAaTH B MipPKyBaHHSX
imeHa (oKpeMi csioBa abo CJIOBOCNOJIYYEHHS ), 3 AKUX KOXHE
Ma€ TiIbKH OAHe 3HaueHHs. [Ipo ue mpekpacHo cka3aB
JI. M. Toncroit: «€anHKI CNOCI6 PO3YMOBOrO CNiIKYBaHHS
Jiofeit € caoBo, i AnA TOro, Wo6 CHiJIKyBaHHA ue 6y/0
MOXJIMBUM, TOTPi6GHO BMKOPHCTOBYBaTH C/IOBA TakK, 106
MPH KOXHOMY cJIOBi 6e3CyMHIBHO BHKJ/HMKajnoca y BCIX
BIAMOBiAHE MOHATTA».

3axon cynepeunocri (naTuHcbka Ha3Ba — Lex contra-
dictionis) noasirae B ToMy, 110 He MOXYTb GYTH OLHOYACHO
ICTUHHUMH 1Ba npPoTuAedcHi BUCTOBJIEHHS NPO OAHMH 1 TOH
CaMuii 06’€KT, B3ATUH B OJMH i TOH caMHi 4yac | B'OLXHOMY
i ToMy camoMy posymiHni. OTXKe, He MOXHa OJHOYaCHO
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CTBEPAXKYBATH H 3anepeyyBaTH LLOCh PO OAHH i TOH CaMHil
06’eKT, 60 TaKi BHCJIOBJEHHSI He MOXYTb OIHOUYACHO
6yTH iCTHHHHMH.

3akoH cynepeuHocTi MoB's3aHuil 3 Tak 3BaHHMH KOH-

Tpaprumu (Bill JIaTHHCBKOrO — contrarius — NPOTHJIEX-
HUi) nporuaexHocTamu. lle Bug NPOTHAEKHOCTEH, KOH
3icTaBasieTbCA 3arajibHOCTBepXKyBaJibHe | 3araJjibHo-
3anepeuyBaJsibHe BHCJOBJEHHA: «Bci pom6u — onykai
YOTHPHKYTHHKH», <)KozieH poM6 He € onykium YOTHPHKYT-
HHKOM>».

3ayBaxXumo, o o6uaBi KOHTPapHi MPOTHJAEXHOCTI
MOXYTb OYyTH XuGHHMHU: «Bcj MpocTi yucaa HenapHis,
«Bci mpocri uncaa napwi», To610 iCHye TpeTsi MOXJH-
BicTh — «IcHye enune napue mnpocre YHCJIO», MOfaHa y
¢opmi okpemoro, a6o ORHHHYHOTO, BHCJIOBJIEHHS].

Onepyioun 3 KouTpapHuMu NPOTHJIEXXHOCTAMH, NOTPi6HO
AOLEpKYBATH TaKuX NpaBua: 1) 3 icTHHHOCTI omHoro 3
KOHTPapHHX BHCJIOBJIEHb BHIVIHBA€ XHOHiCTD Apyroro; 2) 3
xu6HocTi ogHoro 3 KOHTPapHHX BHCJIOBJIEHb He MOXHa
BCTaHOBHTH ICTHHHICTh KOHTPAPHOIO UIOZO HbOG BHCJIOB-
JeHHs (BOHO MoXe 6yTH sk iCTHHHHM, TaK i XHOHHM).

SIKio Mu B MipKyBaHHsX BHKOPHCTaJIH BHCJIOBJIEHHS A,
a MOTiM BHCJIOBJIEHHS He — A, TO THM caMum MH BHKOpHCTa-
/I CK1aJiHe XHOHe BUCAOBJIeHHS <A j He — Ayp. A 3 apyroro
paBu/ia ONepyBaHHS 3 KOHTPapHUMH NPOTH/IEXKHOCTAMH
BHILJIHBAE, L0 MH HE MOXEMO HIiYOro cKkasaTy Apo icTuH-
HICTb BHCJIOBJIEHHS, KOHTDPApHOTO XHGHOMY BHCJIOBJIeHHIO
«A i He'— A> (BOHO MoOXe 6yTH sk iCTHHHUM, TaK i XHG-
HHM, | MH He Ma€eMO MOXJHBOCTI BiApi3HUTH icTHHy Big
XHOHOCTI) ..

B ubomy dynpamentanpue 3HaYeHHs 3aKOHy cymepey-
HOCTi I/ISl JIOACBKOTO MHCJEHHS — 3 XHGHOCTi BHIIHBae
i ictuHa, i Xu6HiCTh, 5IKi He Moxua BILPi3HHTH omny Big
OIHOI. .

3axon  sukaouenozo TPeTbo20 (NaTHHCbKA Ha3Ba —
Lex exclusi tertii sive medii inter duo contradictoriq
AaBHA JlaTHHCbKa Ha3Ba — ferfium non datur — Tpetboro
He JaHO) cTBepaXye, WO 3 gBOX CynepewiHBHX BHCJIOB-
JI€Hb, 1€ pOSIIANAETbCA OAMH i TOH caMuii 06’ekT B OHH
i To# camuit yac, ogne 060B’SI3KOBO iCTHHHe,

Ueii 3aKOH NOIUUPIOETLCS Ha TaK 3BaHi KOKTpaduxTopni
(8in  satunchkoro — contradictorius — Cynepeusausuii)
npotuaexHocti. Lle Bug NPOTHAGKHOCTEH, KOMH 3icTap.
JAIOTBCA: 3arajJbHOCTBEPAXKYBaJbHE i HaCTHHHO3amnepeyy-
Ba/ibHe BHCJOBJeHHs («Bci napHi -yucaa CKJIafleHi»,
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«[lesiki mapHi uHcaa He € CKIaleHHMH>»), 3aranbﬂogane-
peuyBaJibHe i YaCTHHHOCTBEepPAXKYBaJbHe («HaBkoao 6yab-
AIKOTO HENMpaBH/ILHOrO MHOTOKYTHHKA HE MOXHA OMHCATH
KOJ10», «Haskono NesiKHX HernpaBHJbHHX MHOTOKYTHHKIB
MOXHA OMHCATH KOJIO»).

Onepyioun 3 KOHTPaAHKTOPHHMH , BHCJIOBJIEHHSIMH,
noTpi6HO mam’ATaTH, Wo: 1) 06UABa BOHH HE MOXYTb 6y-
TH OJHOYaCHO XHOHHMH; 2) 061Ba BOHH He MOXYTb OyTH
OLHOYacCHO iICTHHHHMH; 3) OJHe 3 KOHTPAAHKTOPHHX BHC-
JIOBJIEHb iCTHHHe, a Apyre — HEOAMIiHHO XHOHe, TPeTbOro
6yTH He MOXe.

Lleit 3akoH Binirpae B MaTemaTHIli AyXKe BaXIHBY POJib.

Bunathuii nimeubkuit matematuk 1. Tinb6epT roBopus,
o «3abpaTH B MaTeMaTHKIB 3aKOH BHKJIIOYEHOTO TPeTbO-
ro —- ue Te came, 10 No36aBHTH aCTPOHOMIB Tesieckona a6o
3a6OpOHHTH GOKCepaM KOPHCTYBaTHCS KyJlaKaMH».

3aKOH BHKJIOUYEHOrO TPETbOFO JIEXHTb B OCHOBI LIMPOKO
3aCTOCOBYBaHHX B ' MaTeMaTHLi OMNOCepeNKOBAaHHX JOBe-
AeHb. Y npoueci onocepefKOBaHOTrO NOBeNeHHS BHCJOB-
JeHHss A cnovyaTKy [dOBOASiTb XHOHICTb BHCJOBJIEHHS
He—A, a noTiM Ha OCHOBi 3aKOHY BHKJIIOYEHOTO TPETbOro
OTPHMYIOTb ICTHHHiCTL A. .

3axon docTaTHbOl nidcTasu BuMarae, 106 KoXHa ICTHH-
Ha aymka GyJa OGrpyHTOBaHa iHUIHMH LyMKamH, iCTHH-
HicTb sAKMX HoBefeno. Lleil 3akom BiloGpaxcae oAHY 3
(byHnameHTanbHUX BAACTHBOCTE! CBiTy: B MPHPOAi, 4aCTH-
HOI fIKOT € JIoAMHA, HeMa Ge3aNPUUHHHUX SBHIL, KOXHE
fBHLIE BMHHKAE i3 IKHXOCb {HWHX (QaKTiB Ta ABHLL.

3a 3akoHOM AocTaTHbOI MiACTaBH Haumi BHCJIOBJIEHHS
PO nocaigXKyBaHuil TMpeaMeT NMOBHHHI 6yTH BHYTPiLLIHbLO
NMOB'SI3aHMMH, BHIVIHBATH OAHE 3 OLHOTO (HactynHe 3
flonepensboro), o6rpyHTOBYBaTH OAHE OAHe.

Orxe, 6yTH 10cAiNOBHUM 03HAYaE He TIIbKH ¢dbopmyaio-
BaTH iCTHHHI BHC/IOBJIGHHS, aJle if NOSCHIOBATH iX i pobutH 3
HHX TOTPiGHi BACHOBKM (BHCHOBKH, SIKi 3 HHX BHIJIMBAIOTD) .

UHTOBaHi/i Bxe Kasui JI. Keppoana suaxomumo H
UYLOBi mpuKNaiM <«/OBefeHb», y npoueci AKuX repoi
Ka3ku pomycKaoTh efeMeHTapHi NMOpyLIEHHs 3aKOHY AOC-
TaTHbOI migcraBu: .

— 3HiMH cBoro Kaneaioxa,— cka3as Kopoab Kanesioiu-
HHKY.

— Bin He miit,— signosis Kanemomuuk. )

— Bxpanennii! — sakpuuas Koponb 3 TopxkectoM i

NIOBEPHYBCA 1O MPHCAXKHHUX, Ki TYT e B3sIuCH 3a CPH-
deai.
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— §1 ix Tpumao ans npoaaxy,— mnosichuB Kaneniou-
HUK.— Y MeHe cBoix Hema, afke s KanenioxoBux cnpas
Maiicrep» (28, c. 90).

TakuMm unHOM, MipKyBaHHS GYAyTb MPaBHJAbHHMH, SIKILO
AodepxKyBaTH OCHOBHHX 3aKOHIB a60 NPHHLMNIB dopManb-
Hol Jioriku. [lopyleHHs 6yab-KOro 3 YHCAEHHHX npaBua
JOTiKH 3BOAMTLCA, MO CYTi, 4O NOPYIIeHHS OZHOrO 3
YOTHPBOX JIOMYHHX 3aKOHIB (3aKOHY TOTOXHOCTI, 3aKOHY
CYMepeuHOCTi, 3aKOHYy BHK/IOYEHOrO TPETbOTO, 3aKOHY
LoCTaTHbOI MiACTaBH).

«[Towyk noMuI0K,— BJyuHO NHCAB BUAATHHH MOABCHKHI]
matemMatuk I'. llTefinrays,— He MoXHa pO3rnsifaTH fK
BHSIB I0raHoro cMaky a6o npuckimiupocti. He MoxHa 3a-
6yBaTH, WO 3anoGirTH NOMW/LI HAaA3BHYANHO BAXKO |
MOMHUJAJIHCS HaBiTh HaliBHAATHiWI MaTeMaTHKH, OTXe, B
TOMY, ILOG MPHMYCTHTHCS NMOMMJKH, HEMAa€ HiYOro raHes-
HOrO. YCyBaloUH MOMHJKY, CKiJbKH pasiB 10 wueoro
He NOBOAMJIOCH 6 BAABaTHCA, MH MPHCIYXKYEMOCH Hayui.
AJie icHYe we ofHa NpPHYHHA, 3 AKOI CKJAAaHHS KOJeKLii
MaTEMaTHYHHX NMOMHJIOK Ma€ BeJHKe 3HauyeHHs, 0Co6aHBO
ANt THX, XTO 36HPA€ETbCs BHBYATH mareMaTuky. Taka
KOJIEKIlisi CTA€ OLHHUM '3 «CHABLHOAIIOYMX» 32CO6IB HABUAH-
Hsa» (53, c. 349).

ITomunku B MipKyBaHHsX, nos’si3aHi 3 NnopyuIeHHAMH
3aKOHIB JIOTiKH, OyBaloTh ABOX poxiB: napaJoriamy i
copismu. [lapasoeiamu (Bin rpeusk. TAPAAOVIOPOS —
HenpaBHJIbHE) — lle XHOHe MipKyBaHHS, Jloriuna NOMHMJIKA,
AomyllleHa He HAaBMMCHE, a Yepe3 BTPATy MOC/iZOBHOCT]
Y MIpKyBaHHAX 4H NpM MOPYyLIEHHI OLHOTO i3 3aKoHiB
Joriky. HaiipisHoMaHiTHiWII MaTeMaTHuHi NOMHJIKH, sKi
AOMyCKAIOTh i WKOJSPI, i BU3HAUHI MaTeMaTHKH, 31e6ip-
oro € came napaJorisamamu. Hanucano 6arato 30ipHHuKiB,
B FIKHX aHaJi3YIOTbCSl TaKi MOMUJKH (AuB., HanpuKnian:
Tynukos B. A. Owubku B PELIeHHH KOHKYPCHBIX
3ajad Ha BCTYMHTEJbHBIX 3K3aMeHaX MO MaTeMaTue,
Munck, 1974). '

Benuuesnum xpoxom Y po3rajyBaHHi 3aKOHOMipHOCTej}
MIOACBKOTO  MHC/IEHHS1 GYJ0 BIXKPHTTA coghizmis (Big
FpeLbK. CO@iopa — XHTPHA BHKpYyTac, . BHrajka,

) k XUTPHiIi
YMOBHBIX) — MipKyBaHb, MN06ynOBaHMX TaK, IO BOHY
MICTATL HaBMHCHE JONYIIIeHY JIOTiUHY NOMHJIKY i, 3BHYaiiHo,

NPHUBOAATL 10 XHGHMX BHCHOBKIB. [lepmum BBiB coiamu
AABHLOTPEUbKHA (pinocod, 3aCHOBHHK 1KoK codicrip
Iporarop i3 A6repu (6a. 480 — 64. 410 PpP. 10 H. e.).

Beenenns cogismin CHPHANIO BAOCKOHAJIEHHIO opatop-
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CbKOI0 MHCTELTBA, MiABHILEHHIO JIOT{UHOI KyJbTYpH MHC-
JIeHHS. .
Bl::;)aaﬂy XapaKTepHCTHKY codicTaM, a TaKOX IXHbOM){
BIIMBY Ha (inocodpcbky AyMKy nNaB O. 1. Tepuen:
«CoticTH — NUWHi, YyLOBi KBiTH 6araroro rpeubKoro
LyXy — BMpPa3uIx coGOIO Mepioj IOHALbKOI CaMOBIEBHEHOCTI
i 3aB3aTTa... lllo 3a poskim B ix mianekTuui! Lo sa
6eanomannictb...! lllo 3a mafictepHe BOJIOLIHHA AYMKOIO
Ta ¢opmaabholo Jorikoo!» (FCepuen A. H. Cobp:
cou. B 30-tu T. M., 1954, T. 3, c. 163).
lllonpasaa, ni3Hiwe aucnyT codicTiB nepeTBOPHIHCS B
GespesysbTaTHi cynepeuku. 3BifCH OAiO3HE 3HAUEHHA CJIO-
Ba «cogicT» — JliloAMHa, rOTOBa 332 AOMNOMOroOI0 6y11’b-m<ux
NpUAOMIB 3aXHILATH NEBHi Te3H, HE PaXylOUHCb 3 00’ €KTHB-
HOIO iCTHHHICTIO uM XuOHicTIO uux Te3. ¥ AefKHX
AaBHboOrpelbKUX inocodis-codicTiB MUCTELTBO CODICTHKH
NepeTBOPHIOCA Ha Cynepeuky 3apajiH CynepeukH.
Pisui npuknangu codismis HaBoauTb y CBOIX Aianorax
Ilnaton (427—347 no H. e.). Bnepuwe ananis i Kaacudika-
Lilo codiamis naB Apicrorenb y Tpakrati «[1po codicTuuni
cnpocryBanHA» (AuB.: ApHcTOTe b CobpaHue counHe-
Huil. B 4-x 7. M, 1978, 1. 2).
Hafiuacrime codicTHuHe MipKyBaHHsi rpyHTye€TbCs Ha
30BHIlWHiA MOAIGHOCTI AIBHLL, HAa HABMUCHE HENPABHJILHOMY
A0Gopi MOCHJIOK, HAa TOMY, WO MeBHHI ¢akT BHPHBAETLCA
i3 3arajbHOro 3B'si3Ky NoMifi, Ha JBO3HAYHOCTI CJiB,
NiAMiHi MOHATHL TolLO.
OHATTS COi3My i NOXiAHHX BiZ HBOTO 4ACTO BHKOPHUCTO-
ByBasiu B cBOiX pPo6OTax KJacCHKH MapKCH3MY-JIeHiHi3MY.
apn Mapke 3ranyBaB nmpo codicTHKy B cXosacTHui,
Alanexktnui, y 6ypxyasHiii noaiTuuHiii ekosomii, B moJi-
THU, opucnpyaenuii, penirii. ®. Exresnbc nucap YKen-
Hi Jloure 24.11.188] p.: «...nobpe BinoMo, 1O BCA
NPOTECTaHTCbKA pedhopmallisi, KONK BiLKMHYTH Api6 A3KOBI
CnopH Ta coicTHUHI CynepeukH 3 NPuUBOLY AOTMATiB,
Gyla WHPOKO 3alyMaHHM maaHOM KoHdickauii 3emJai»
(Mapkec K, Eureabc o. Teopu, 1. 35, c. 130).
B. 1. Jlenin nasusap codismu «rpow B cosa», BinipBa-
HOlo Bin awWanisy amicry nouaTh, anTHmOZAMH JIoTiKH

eHin B. I Ilosue 3i6p. 1B, T. 13, ¢. 13). ¥ cratri
«Hexai Po3B’s3yl0Tb poGiTHUKKM» B. . JleHiH, BHCJIOBHBIIH
BlieBHeHicT y TOMy, 110 NeTep6yp3bKuit npoJieTapiar BHHe-
€& camocrifive piweHHss 3 TUTaHHS TNPO AOLNBHICTD
MATPUMKYM KafeTCbKOro MiHicTepcTBa, MuCaB: «Bia LbOro
CBOro npasa, Big ubOro cBoro c.-A. i NapriilHoro 0608’a3KyY
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netTepOyp3bKi POGITHHKH He [03BOJISITb BIAXHJAHTH cebe

- HiIKUMH coQi3MaMH, TOGTO HiSIKHMH SIBHO GPeXJHBHMH

nosoxamu» (Jlenin B. I IMone 3i6p. T8., . 13, c. 181).

B. 1. JleHin 3a3HayaB, 10 3HAHHSA npuiiomis, 3a A0noMo-
FOI0 fIKMX CK/aAaloTbCsi COQisMH, Ma€ BeJNHKe 3HAuyeHHS,
0co6/MBO B MOJTHUHIA GopoTh6i. Koan B 1905 poui
JiGepasibHi 6ypxKya NMpParuyJu 3a NLONOMOrOK0 MUIIHOMOB-
HHX COQI3MiB NPHKDHTH KJIacoBY CyTb CBOrO NpoeKTy
KoHcTuTylii, B. 1. Jlenin, minmaioun HuwiBHiii KPHTHLI
nostiTuuHi coismu siGepanis, y crarri «[loniThHuni co-
¢ismu» mucas: «Pocificbkomy nponerapiaTosi foBruii i
AOBruii yac NOBeAETbCsl 3BaXKaTH Ha Ji6epasbHi codis-
mMu. [lopa nounHaTH 6amKue 3HaAHOMHUTHCH 3 HuUMH!»
(‘Teuin B. I IosHe 3i6p. T8., T. 10, c. 190). Hoknanniwme
npo BuKopHCTaHHA B. 1. Jlewinum nowstrs codismy i
cogicTHku auB: [loBinHMKOBHI TOM l0 MOBHOro 3i6paHHs
TBopiB B. 1. Jlenina, yacruna‘l, c. 120 i c. 630—631. Ipo
NMOJITHYHI CODi3MH CYYaCHHX 3aXHCHHKIB Kaniranismy aus.,
Hanpukaan: Ilpumatos B. B. UsBpauenue ucTHHDL
Kputika pEBH3HOHHCTCKHX KOHUenuuii oGlIeCTBEHHOro
pa3sutus. K., 1981, 124 c.

Hacro rosopsate: «[lpaBuibHO, sk aBiYi MO nBa —
4oTHpH», — nucas I'. llrefinrays.— Ti, xTo Tak FOBOPSITD,
MOAVISIOT MOLIKPEHY LYMKY npo HenorpiwuMicTp MaTeMa-
THKH. 3anepedyyBaTH AYMKYy Npo Te, 0 MAaTeMaTHYHi
YMOBHBOH € HEMIOXHTHHMH iCTHHAMH, 6yJ10 6 1yXKe BaXKo.
CrpaBai, TBepAKeHHs, sIKi BUBOLATD 3 aKCioM i nocrtyna-
TiB WJISIXOM MaTeMaTHYHHX MiPKyBaHb, 6e3nepeuno, 3acay-
TOBYIOTb NMOYECHO! Ha3BH HayKoBHX icTvH. CyMHiBaTHcs B
UbOMY BaXXKO HaBiTb TOLi, KOJNH HiYOro He posymiew B
MaTeMaTH4HHX MipKyBaHHsX. [Tpore 3apa3s iThmerncs npo
TBEPIKEHHs1, sIKI JIMlIe 312I0TbCSAA, a HACNPaBJi He € MaTe-
MATH{IHHMH, TIPO TBEPKEHHS, sIKi MaHiBUSMH NpPOHUKAH
B CNIOpyAy HayKH, NPHCNABIIH NMHJBHICTb yYeHHX. Fperpes
PO MOMUJIKOBI TBEPIUKEHHS], fIKi He 3aC/IYTOBYIOTh HisKuxX
nodecredl. 3po3yMiJio, MaTEeMaTHKH MOIJIH 6 i Harasgarty 3a
6GOKOBHMH BXOAaMH 10 XpaMy HaykH, AK6H UHX BXonip
He 6ys0 Tak Gararo. [ToMHJIKOBHM TBEPIUKEHHSIM He pa3
BllaBaJiocsi MPOGHPATHCA A0 HLOTO, i BHKDHTTSA 1X Kowry-
BaJIo YHMaJHX 3ycHab» (53, c. 340).

Haronowyioun Ha Tomy, wo 3 onniei HenpaBHJIbHOI no-
CHJIKM MOXKHa I0BECTH BCe LU0 3aBrOAHO, HiIMELILKHIi MaTema-
THK Xaycnop(p MucaB: «§IKWO npUNyCTHTH, w0 IBi4i mo
ABa I'SATb, TO iCHyIOTb pycaiku». A B po3nopsigkeHnui
KOHCTPYKTOPiB MaTeMaTHUHHX CO(i3MiB € BequKui apce-
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HaJl pi3HUX NPHiiOMiB MaCKyBaHHS MOMHJIOK B MipKyBaHHSX.
3po3yMmiso, 1110 BOHH He 10NyCKAIOTh OYeBHAHOTO 6e3rny3 s
Ha 3pa3ok TBepAXeHHs, WO 2X2=>5. ABTopH codi3mib
3aKOJMHCYIOTb yBary yutaua abo cayxaua i y malcTepHO
3aMacKoBaHOMY BHIJISIAI CBiZlOMO JOMYCKAlOTh NOMUJKY Ha
neBHoMy eTani MipkyBaHb. Anxe, ik 3actepiras JI. M. Ton-
CTOM, «roN0BHA NepellKoaa NMi3HAHHIO iICTHHH € He XHGHICTD,
a NMOAiGHICTb XMGHOCTi», a NMPOMYCTHBIIH LeCb NOMHJKY,
MeXHa BxKe NOBOAHTH BCe, LIO0 3aBroaHo, 60, K 3a3Hauas
Baes MMackaab, «ictuHa Taka TEHAiTHa, WO Jelb TibKH
BiACTYNHB Bil Hel, MOMHJHLICS>. .

IlapasoriamMu miacTepiraioTb HeyBaKHMX a60 Hemoc-
TaTHbO HaTPEHOBAHHX y CKJIAaZAHOMY MHCTEUTBi MipKyBaHb.
Codismn — ue HaBMuCHe po3cTaBJieHi JIOTiYHi MmacTKH.

Ane 6yBaioTh i iHwi, TpHBOXHiwi, cupasgai KatacTpo-
$iuni cutyauii B nisnasadabHiii AisvbHOCTI awoanuu. Konu
BILOMO, W0 naHa cynepeuHicTb € MapaJjoriam a6o codism,
TO6TO pesysibrat sKoich JOFYHOT NOMHJIKH, TO 3aBJaHHA
3BOAUTLCA 10 Toro, wo6 JOKani3yBaTH wio MOMHJIKY,
3ACyBaTH, B sikoMy Micui JlaHLIOra MipKyBaHb 6yau nopy-
LeHI npaBu/ia Joriky Y4 MaTEMAaTHKH, | BUSBHTH, K caMme.

KlanHiwe, xonu nmpaBHJbHI (POPMabHO-NOriIYH] MipKy-
BaHHs npuBoasiThb N0 pe3ynbTarTiB, siKi He Y3roaxyiothb i3
3arajaLHONPHAHATOIO AYMKOIO, € Gearaysaumu. 3 TaKux
Joriunux nabipuHTIB BuxoLy, 3JaBaJsiocsl, HeMae.

_Ue 6yan napadokcu (sin rpeubk. nagadotos — Hecno-
AiBanuii, 1uBOBHKHMIL). 3ranyBaHuii Bxe ®diner Kocebkuii
He BuTpumas 3yCTpidi 3 OQHMM i3 THMOBHX napanokcis,
_Cfbop.MlebosaHux AaBHbOrpelbKHM dinocodom EsGyninom
:(3 Minera (IV c1. 1o u. e). Lleii napagokc npumucyioTh

PiTcbkomy $inocody Enimeniny (VI cr. no H. e).

Hug, Pnknani EaGyaina napazokc nonaersca Tak. Kpirs:
. 1ML CKasaB: «Yci KpiTAHM — GpexyHu». Eni-
MEHIL — KpiTsinuH. OTXe, Bin GpexyH.
Bnngnz;%!;yg am(', Tax: sikuo Enimenin — Gpexyw, 1o iioro
3pizcy Bun.n’ o Bci KpITSAHU — GpexyHu, € xn6H_uM.
HiL — HBa€, WO BCi KpiTAHH He Opexynu. Enime-
KpiTsihuH. OTXe, BiH He GpexyH, i Horo BHC/IOB/IEHHS

- “Y¢l Kpirsaun — GpexyHH» € iCTHHHMM.

Bnnbl:i'ranp flapallokc, To6To curyaiilo, KoJH JIOriuHO npa-

MIDKYBaHHSl NPUBOAATL A0 B3a€EMHO NMPOTHJEX-

;‘X BHCHOBKIB A i He A, KOXHuIl 3 SKMX He MOXHa
AHecTy Hi no iCTHHHHX, Hi 1O XUGHUX. |

apanokc «BpexyH» BHKAHKaB 3AMBYBaHHS i TPHBOTY

CyuacHukis. AHaniay jioro dinocod-ctoik Xpucinn (6a1.
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981—208 pp. #o Ii. €.) MPHCBATHB TPH KHHIKKH. I B Haw
yac ueil MapajioOKC MPHBEpTA€ yBary JOFIKIB, MaTeMaTh-
kiB i ¢inocodis. ILlle craansiHMu 6ysn napanoKcCH
(anopii) 3exona Eneficbkoro (aHB. poaain VI, Ne 1—4),
fIKHM TIPHCBSYEHO BEJHYE3HY KiIbKiCTb HayKOBHX 1 MO
nyJsipHUX Npalb. '

MNapanoke EBGyniga i anopii 3eHoHa He BHuepMyiOTb
JOTiYHHMX KaTacTPod, NPHPOAA AKHX L€ 1aJIeKO He po3raja-
Ha. [lpo ue BiABepTO MHCaB BiZlOMHH Cy4YaCHHH aMepH-

'KAHCBKHA Yy4eHHil, aBTOP (YyHIaMeHTa/bHOI MoHorpadii

«OcHoBx MarteMaTnuHoi Joriku» X. Kappi: «...npoGiema
[OsICHEHHs1 TapaNoKceiB, sIK i paHille, BIAKPHTA i, AK i paHi-
uie, BaxJuBa. IlapajlokcaM NPHCBSIYEHO BeJIHKY JiTepa-
Typy, 6yJ10 3aNpPONOHOBaHO 6araTo MOACHEHb, ajie # moci
Xo4He 3 HHX He MOXKHA BBaXaTH 3arajibHOBH3HAHHM.
Cxoxe Ha Te, W0 MOTpiGHa noBHa pedopma Joriky,
fi MaTeMaTHYHa JIOTiKa MO3e€ CTaTH rOJIOBHHM iHCTpYMeH-
ToM AAs mpoBedeHHsi uiei pepopmu» (M., 1969, c. 26).

MoxauBo, Kappi BucioBuB icTHHHY rimoresy. Hampuk-
Aaj, B pedepaTHBHOMY XypHani «Maremartnka» (1980,
Ne 11, c. 6, ped. 12 A 37) nosigomisieTbCsl, WO OAHH i3
cyuyacHux ¢inocodis, BBaXKaiouH, O KIdCHUHA Jiorika
BHCJIOBJIEHb HE MOXe PpO3B’fI3aTH TaKi MNapaioKCH, fK
«BpexyH», 3acTocyBaB MeTOA HabJuXKeHHX MipKyBaHb
(1roch Ha 3pa3okK Ha6{mx(emlx obuHcieHb), BBiB HOBY, TakK
3BaHy DO3MHTY, JIOTiKY, 3a JONOMOroi sikoi Branocs
3MONE/IOBAaTH MIPDKYBaHHA ANl PO3B'SI3yBaHHA [BOX
napafoKciB 3rafiaHoro THIY.

BHCAOBJIOIOTHCS Pi3Hi MOMIAAH HA JXKepea BHHHKHEHHS

napafokciB i IXx poJb B icropii Hayku. Hanpuxnang,
XaHnaros A. A. B ctatTi «Uu icHyi0Tb y popManbHif aoriui
napagokcu?» (Ilpupoma, 1978, Ne 10, c. 118—124)
CTBEpPIXKYE, LIO HIiAKMX JIOTIUHHX MapajoKciB HeMa, WO
pi3Hi JloriuHi cynepeyHocTi B MipKyBaHHAX BHHHKAIOTh SIK
pe3yJibTaT NOpYLIeHHs 3aKOHiB GopMabHOl JOrikH, TOGTO
AK Joriydi nomuaku. Ilapagokcu, nuile aBTOP CTaTTi,
BiAPi3HAIOTLCA BiL codismiB i Napanorismis TiNbKK cTyme-
HeM JIOTiYHO1 «3aMJayTaHOCTi» i THM, 110 B HHX He BiaJocs
TOUYHO JIOKaJIi3yBaTH Ui Joriudi noMuIkH. TBepmxkeuns Xa-
HaroBa He NpHBeJO A0 MepPeBOPOTY B icTOpii po3B’sizaH-
Hsl MapafoKciB, mpobJema iX 3aJIHIAETHCA BCE TaKOO X
CKAaJHOK i MPOAOBXKYE MPUBEPTATH yBary BYEHHX, XOU
HeMa MiACTaB TiJIbKH Ha OCHOBi TaKHX apryMmeHTiB oro-
JIOCHTH HOro Miaxia nomuJkoBuM (auB. Yiiomos A. 1. Tlpo
npupoay Joriunux ‘napagokcis.— [pupoaa, 1981. Ne 12).
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IMapanokcH sik abCOMIOTHI CymepeuHOCTi JIErKO BHHH-
KaloTb Yy Teopifix, JOriuHi OCHOBH SIKHX HEAOCTaTHbO
BHBYeHi i MOBHicTIO He BHABMAeHi. HeraTuBHa, y nesHOMYy
PO3yMiHHi, posb MapaaoKCiB y TOMY, ULO BOHH BHABJAITb
i NeMOHCTPYIOTb HeClpOMOXKHICTb Teopii, B paMKax fKol
BOHH BHHHKJH, MOKa3yloTb, 110 aKcioMaTuka wUiel Teopil
€ cynepeunuBolo i Ma€ 6yTH BiaKMHYTa. AJUKe JIOTiuHi
npaBuJia HaiyacTille AaloTb 3MOry NOBEeCTH i3 cynepeu-
JNUBOI aKcioMaTHKH 6y/[b-sike BHCJOBJIEHHSA, WO 3HeLiHIoE
caMe MOHATTA AOBOAXYBaHocti' y uiii Teopii. Ilin uac
no6ynoBH HaykoBoi Teopii BaXJHBO 3BiIbHMTH 11 Bill
napajokcis, To6To HaaaTH 1# Taky QopMy, sika BHKJIO-
Yae MOXJIMBICTb MOSIBH NapajoKciB (HecynepeuiHBa Teo-
pist). ¥ 3B'A3Ky i3- CKJaAHICTIO JOBeJAeHHS HecynepeuJ-
BocTi Teopii uacTo 3a40BOJIbHAIOTHCS iHLIMM BapiaHTOM
3BiNbHEeHHs1 Teopii Bil mapafoKciB (xoua MEpPLIKi WIAX €,
3BHyaiiHO, KpallluM) — 3aMiHIOIOTb Teopilo T, B fikiii BUHHK-
JIU NapajioKCH, iHILOIO, IOCTATHBO GJH3bKOIO /10 Hel 3a 3Mic-
TOM, aJjle HaneBHe HecylepeusHBOIO.

HecnoniBauuMu i HaA3BHYaHHO BaXJAUBHMH JJifl
npoGJieM JIOriuHOro OGTPYHTYBAHHSI MaTeMaTHKU Gysiu MBI
3HaMeHHTi TeOpeMH aBCTPificbkoro matemaruka Kypra le-
nensi (1906—1978), ony6aikosani 81931 poui. Mepuwa Teo-
pema CTBepJUKYyBaJa: fIKIlLo GpopmanbHa akcioMaTHUHa Teo-
pist hopMabHO HeCynepeusnBa, TO BOHA HEMOBHA (To6T0 B
Iigg;;{i‘:ﬁ:; T :l?iﬂmqfl;l 3HAHAYTHCA TaKi SMicTOBHOICTHHH]
Iipyra Teopema Te enpmanbﬂo Toanas peysan B ).
BaHa axcioma'rwmezxl Te;:)CTBeTPAmyBaJ]a. Ao dopuadizo-
11 HecynepeunuBicts 3acpl6$I o peiea, 10 fosecty
3yBaTH, HeMOXJHBO (6 043M25 11! MO2Ha B HIt Gopmani-

’ , 40, 45).

. 3 Teopem lefesisi BHMUIMBAAM BUCHOBKH, HaA3BHuaMHHO

€NpHEMHI 1Ji1s1 aBTOpiB nporpaM, B SIKHX poGuJHCs
cnpo6H JIOBECTH HeCyNepewuBiCTb NeBHOI akcioMaTHuHOT
Teopii, Hanpukaal apHOMETHKH HaTypaJbHHX HHCe.
BusiBHJIOCSH, L0 AKCIOMaTHYHHA METOA He BCeCHJIbHHMM, a
JHLLe Heo6XifHMI | HaA3BHYAHHO KOPHCHHIi Ha CBOEMY Micui
iHCTpyMeHT Mi3HAHHs peanbHOl AIACHOCTI, AIKHA Bee X Mae

NeBHi MeXi 3acTOCyBaHb.

TMapanokcamn Ha3WBaJH TaKOX BILKPHTT, fIKi po3xo-

AWIMCS 3 ycTajeHHMH MOIJISAaMH, 3 TPAHLICIO.
CnpaBai nmapafoKcajbHHM Gysno B cBili yac BiDKpPHTTA

-HecymipHux Biapiskis, oOepTaHHf 3ems1i HaBkosio CoHus

! Bracnoi oci, nepui TeopeMH HeeBKninoag'i reomerpil, ysiB-
Wl yucna, BucHOBKM 3 Teopii BiAHOCHOCTI, 3aKOHOMIPHOCT!
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mikpocBiTy. JLOCHTb CK&3aTH, LLO 32 oaHieo 3 rinores, uina
rajlakKTHKa MOXKe HapOAHTHCA JHlle 3 OfIHIEL eJIEMEeHTapHOl
yacTHHKH (HanpHKAaj, MPOTOHA), AKY PO3irKajn A0 WBHI-
kocTi 300 000 kM B ceKyHAY... CKiJIbKH X «HapOLXYETbCA»
TOMI JOAATKOBOI MacH 3TifHO i3 3aKOHOM TPO €KBiBaJIEeHT-
HicTb MacH i eHeprii?! MoxHa Ha3paTH AECATKH, HaBITH
COTHi iHIUMX MAapajoKCiB B Pi3HHX rajqy3six 3HaHHs: riapo-
crarnunnii  Ilackans, rinpoauHamiunuii JI'AnamGepa,
reosioriunnii (uMM aani BiL 3emJi, THM AOCTYMHiWi Aas
BHBUEHHS 11 Haapa), napanokc GiabapaHHX Kyab (iX
He MOX<Ha MPHBECTH B NMOPSAOK THMH PYXaMH PYK, IKHMH
iX po3lTOBXYBaJH). A CKi/IbKH MapaloKCalbHHUX, HA Nep-
wHii morsisiA, icTHH Binkpusasn Matemartuku! [lapanok-
caJlbHHMH 31aBaJiucs Ajs cydacHuKiB foseneri M. 1. Jlo6a-
yeBCbKHM TEOPEMH HeeBKJ1ifl0BO1 reometpii. [1po eBkainoBy
reoMeTpilo, 30KpeMa eBKJilOBY FeoMeTpiio TPHBHMIPHOTO
(piznuHOro MPOCTOPY, €BKAIAIBCbKHA XapaKTep 3eMHOr0 po-
3yMy i HeeBKJiloBi reoMeTpii Kijbka pa3iB 3rapyerbcsi B
pomani «Bpatu Kapamasosu» @. M. [loctoeBcbKoro.
IBan Kapama3sos rosoputb 6partoBi Onekciio: «Hexaii Ha-
BiTh NapaJieJibHi JiHil 3ifiAyThes i A Le cam no6ayy: nobauy
i cKaxy, WO 3ifilJaucs, a Bce X TaKH He TNPHAMY>».

Tpanassiocsi, o i cami BiAKpHBaui iCTHH He MpPHAMaJH
iX, HACTi/IbKY 1li HOBi iCTHHH PO3XOAHJHCSA 3 TPAAHUIHHAMH
nornsigamu. [lporsrom Tpvox pokiB (3 1871 no 1874)
Himeupkuit MaTemaTHk ['eopr Kantop (1845—1918) npar-
HyB [OBECTH, UI0 HEMOX/IHMBO BCTAHOBHTH B3a€EMHO-
O[HO3HAUHY BillNOBiAHICTb MiX TOYKaMH BiApi3Ka i KBajgpa-
Ta. AJle HeBMOJHMMa JOrika MipKyBaHb NpHBela BYEHOro
came 10 nmoGyaoBH BiAMOBIAHOCTI, B HEMOX/HBOCTi fKOI
MaTeMaTHK 6yB IMHOGOKO nepekoHaHHH. Bpaxennit 3106y-
THM pe3y/ibTaTOM, BiH NMHcaB MarteMmaTHky Pixapay Ile-
pexinay (1831—1916): «51 6auy ue, asne He Bipio UbOMY>.
I Bce X noBesoCA MOBIPUTH, AKHM He MapajoKCaNbHHUM
3JaBaBcsl CMOYaTKy Lefi pe3yJ/bTar.

3a ponoMoroi0 Tax 3BaHOi akKCioMH BHOOPY HiMeUbKHi
mateMaTk ®. Xaycnopd (1868—1942) nosis, 1110 NoJg0BH-
Ha noBepxHi KyJi fopiBHioe i1 Tperuni. [losbebki MaTemaTu-
ku C. Banax (1892—1945) i A. Tapcekuit (Hap. y 1901 p.)
NoKa3aJjd, 10 MOXHa pPO36HTH HepPiBHI TOYKOBI MHOXHHM
eBKJIiHOBOr0 MPOCTOPY Ha CKiHYEHHE YHCJIO MONapHO piB-
HUX MIMHOXHH. 3 UbOrO BHIUIMBAJNO, HaMpHKAa[, MO
Gynb-sika KyJsi € CyMOIO TaKHX H'ﬂ'.l‘H MHOXHH TOYOK, fIKi
He NePeTHHAIOTHCs | 3 AKHX MICAs BIANOBiAHMX nepeHeceHb
i NoBOPOTIB MOXHA OTPHMATH [ABi KyJi, 1O AOPIiBHIOIOTH
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. p03l‘a[laTH Mexani

Joriy

LaHiii i He MalOThb CMiJIbHUX TOYOK. TeopeMa AOBOAMTH
JHIle iCHYBaHHA TaKHX Ky/jb, aje He [a€ ajroputmy
IX 3HAXOMXKEHHH.

3 NOTJsAy reoMEeTPUYHOrO MOHATTS nJouli i 06’emy ue
OYEBHLHI mapagoKcH. Ane BCA CyTb y TOMY, WO, KOpHC-
TYIOUHCh aKcioMOI0 BHGOpPY, Ky/i0 BHAETbCS PO3GHTH Ha
TaKl 4acTHHu, sKi He MaIlOTb 06'eMY, TO6TO He € KYGOBHHUMH
;?l;';);’lpizl:- llopasy napamokcaJbHi pe3y/ibTaTH BHABAS-
Crynens rx:m:ﬂs MOrNISIAY HHXYOrO PiBHA CTPOroCTi, TOTO
. S EKi H:HeHHﬂ B 3aKOHOMipHOCTi AOC/iAXKYyBaHHX
erapux :reopii:x l:1iy|<a_13>l(e_nepeCTymrma. A 3a mexawmu
HeBI oMy panimél?;::] paHille NOHATTA HalyBa/iu HOBHX,
BATH, Npusnomm. OacmaocTen, AIKi, KOJIH 1X He BPaXxoBY-
BCi 6Yyuti nepekouaxl{li cynepeurocteit. Tak, THCAYOMITTAMH
piB Mae nomy | n’u:m KOXKHa ¢irypa cKiHUeHHHX PO3Mi-
oGunCaKTH 1. Aue oo aHHs TosifArae Jnile B TOMY, W06
oBMexeni mrgent e € Ha nouarky XX cr. BUEHi BHSBHJIH
Iasi oro, wos i "‘Ygﬂ, fAIKI He MaioTb NEBHOI MJoLi.
naowy, eo6xi1mgp? YyJ/la KBanpoBHa, To6TO MaJia neBHy
niowy, ska AOpiBHmmCTaTHbO’ wo6 ii mexa Mana
CKIHYeHHI nnocki dhip € Hymo. Ane Gyaum noGynoBai
O MIoWa Mexi oy YPH Takoi ckaaamoi Koudirypauii,
i Ha“x biryp yxe mana naouty, Ginbuy
PO3uIEHOBy AN kynmo TaKl 5 HeKkBaApOBHMX YaCTHH i
HOT Teopemn Bapay i T:ﬁcixﬁ%BeneHm cBO€l HecnoAiBa-

HJIb :

Ha yBara BUEHHX 10 napapmokcis, repoiuni cnpoGu

I3MH X BMHHKHEHHS Ta 3HELIKOAHTH iX
KH Thesy Haii isTeopeT."“f*"ﬁ iuTepec. B Haw uac gecsr-
NOTiyRyMy cxegaﬂowéam'rmmux aBTOMaATIB i3 CKJIaAHUMH
SYMHI pimegyg i“;" €3 LOMOMOrH JIIOAWHH NPHIMAIOTh PO-
Vi e HKOHYIOTb BiamoBiganbHi poGoru. Came
iiMaTEMa'ﬁrB'Ha ! lpaMaTH4yHa cuTyauis. Slkmo B

© B cknann " Il MOXJIHBI MapanokcH, To ae rapaHris,
HUX? Topi «.nyo Iporpamy EOM He «npocausue» oauu 3
OﬁepHyTHCH ] TluHa Ka'racmocpa» B MaTeMaTHLi MoXe
p?"aﬂcbkoro PariMHUMH NOAIAMH B peanbHocTi. Y ame-
Billanyg BcﬁﬂHCbMeHHHKa-(baHTaCTa A. AsimoBa € omno-
'nQFi'lHOl\’ay o CIOX€THAa TrOCTpPOTa SIKOrO 3aCHOBaHa Ha
Ta. Hap nemg?ﬂOKC!, 3aKk/ianeHoMy B CTPYKTYypy aBTOMa-
TXki Nomiuny H TJaHeTi BHCAZXKYIOTbCSE KOCMOHABTH i
Co us, i 5 Kﬂ"—poGom. Ilnanera posmilesa noGauay

O Merany OBEDXHSl NOKpHTa o3epaMu 3 pO3MliaBie-
Y Hi p0 6y1'6 011 KOCMOHABTIB 3aJIeXKHTb Bif Toro, Gyne

3 o3epa notpi6uuit im meran. Lle nig cuay
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TinbKH poGoTaM. AJie 3aBAaHHA HE MOXe 6yTH BHKOHaHe,
60 B KOHCTPYKILilo po60Ta 3aKAa/leHo, 31aBajocA 6, a6co-
AIOTHO pauioHa/bHi, ajie B3a€MHO TPOTHJIEXKHI aNTOPHTMH
Aifi: a) HEyXWIbHO BHKOHYBaTH HaKa3M KOCMOHaBTa |
6) 6yab-AKuMH 3acoGamu GeperTn ceGe Bi/l MOLIKOMXKEHHS.
Po60T He MOXKe He BHKOHATH HaKas3y i iie 10 po3n/iaBaeHo-
ro MeTaJeBOro o3epa, aje He MOXe H BHKOHATH Hakasy,
60 Le 3arpoxye Homy 3arn6ennio. Bin Tak i 3anulIa€THCS
6iNsl MeTasieBOro o3epa, 0e3pe3yJbTaTHO OOXOAAUH HOro
3HOBY i 3HOBY.

3po3ymiJio, 110 NapaAoKCH BHHHKAIOTH HE TiJIbKH B JIOTi-
ui, matemaTuui a6o ¢isuui. Ha Hux HaTpanisawTh iB
{HLWIKMX TaJqy35X 3HAHHS Ta MPAKTHYHOI AislIbHOCTI. [lpo ue
cBinuaTb Xou OH Ha3BM KHut Ta crarteii: Tepuaeu-
k 1 i1 §1. T1. TlapafoKchl Teopuu oTHOCHTeNbHOCTH. M., 1966;
Beiiman C. DBanb3akoBeckuit mapagokc. M., 1981;
Mupsanxausane A X. [Tapapokcs HeTsiHO#H (u3u-
xu. Baky, 1981; Bopucosckui I. B. [lapanokcasns-
HOCTb MCKYCCTBA M TOUHblE METO/bl €ro necnenoBanus.— B
kH.: MckycetBo M Tounbie Hayku. M., 1979; Ilapanoxchl
npuponbl.— B ku.: H. A. XoTunckuii. Caens npouwioro
peaytr B Oyaymee. Ouepku mnaneoreorpada. M., 1981.

TMapagokc MoXe oO3HauaTH abCOJIOTHY CyMNepeuHicTb,
KOJH B HbOMY He BHKOPHCTOBYIOTbCS HisiKi BHXiAHi
npunyuleHHs. AJie Kol Taki npunyileHHs (NMOCHJKH)
BHKOPHCTOBYIOTbCS, TO BHUBEAEHHsl CynepedyHoCTi AOBOMH-
THMe JIMILIE HeCYMiCHICTb NpUMyLIeHb, 110 camo Mo cobi He €
napanoKCcoM.

ylib-iKi MiPKYBaHHsl CIIMPAIOTbCSl HA NEBHi NMPHMyLIeH-
Hsl, sIKi BUKOPHCTOBYIOTbCSI SIBHO a60 npuxoBaHo. Tomy
3aBXIH € MOXJHBICTb No36yTHCs1 Oydb-IKOro napanok-
ca — Al UbOTO AOCTAaTHBO MPOaHaJli3yBaTH MipKyBaHHs,
BHSIBUTH BUKOPHUCTOBYBAaHi B HbOMY MPHNYLIEHHA i BiAMOBHU-
THCS Bifl GyAb-IKOTO i3 CyNnepeuJHBHX.

3 nepiHMH nNapajAoKcaMH 3iTKHYJHCS BXe BuYeHi
aHTHYHOro cBiTy. Bin THX uaciB AHWHAKCA KO HALIUWX AHIB
OCTaTOYHO He PO3B’A3aHi MapaloOKCH, siKi 3aBAal0Th 6araro
Typ6oT MaTeMaTHKaMm, Jorikam, ¢isukam i ¢inocodam.

[Mapanokcu Bifirpanu B icTopii HayKu i BesHKy nosu-
THBHY pojb. BoHum O6yaum xouya # TPHBOXKHMMH, aJe
CBOEYACHMMH CHTHaNaMH Mpo Te, L0 NeBHA HayKoBa Teopis
AOCATIA, B CBOEMY PO3BHTKY TaKOro DiBHS, NMPOHHKAA 10
TaKHX MHGOKHX (aKTiB, SIKi BXK€ He BIAETLCS MOACHHTH,
3a/MlIAIOYKCh B MexXax 11 NMoHgATIHHOro amapaty i Buxia-
HHX NOJNOXeHb (MOCHJIOK, aKcioMm).
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AK OBYUCAUTU ICTUHY

He 6ydemo cnepevaruca. obuucaumo
fCTURY.

r. B. JEABHIU.
mé%bagﬂ"bgmy CBOIH GescmepTHiit catupi «Mauapu Ty-
aKaneMiipan:PlB npo Te, K npocdecop nanyTaHCbKOL
XT0 e Hanumoa MalllHHy, 3a J0NOMOrolo kol 6ynb-
MaTemany 6ncam. KHUTY 3 Qi3uKH, NONITHKH, Npasa,
e norpious H?roc.nu; fl, NpHYOMY IJIsi TaKol TBOPYOCTI
TRHCh Ko O¢eepyuuu1|, Hi Tananty. Mawwuna nany-
3 s nor?m B.coﬁpa AaBaJjia BHNAAKOBi KOMGiHauil ciiB,
MaB Hawip oas Ia0upanu ocmucneni ¢pasu. Tlpoecop
Cllocotm cari)'r nCOpTyBaT.H Ui ¢pa3n i 36araTHTH TaKuM
3poayming OBHOIO 616J1|07e_t§010 3 ycix rgnyaeﬁ 3HaHb.
Irackyry o l{l}} ue 6yna HespilicHeHHa Mpisa. | ckopiwe

Pl ' anakTuku, HiXK MH MaTHMeMO B TaKHil cJio-

Ciﬁ on
Teo OnoBifaHHA ab6o OB ; *
pPemy 3 FeOMeTpii, AOBE€AeHHs1 lUe HeBLIOMOI

ce X j o

B § )Kal::ﬂ MeXaHi3auUil 3100yTTs1 HOBOTO 3HAHHSA He TaKa
paﬁMyHn acthyna. Icnancokuit dinocod, sorik i Gorocnos
CaMe 1y yatia (6. 1235—6a. 1315) nparuys 3HaiiTu
"°"el‘luum cnoci6 ME€XaHIYHOro KOMGiHyBaHHS NOHATH, W06
Nocunok BHBENCHHS1 ICTHHHHX BHCHOBKIiB i3 3alaHHX
WOB"BO'MBZ KHTTAA BUEHOro ioro igel0 MmexaHizauii
3 Bomg MYCTpmu 3 HenoBip’siM, ane Bxe 3 XVII cro-

Ha ey . a/la BeJIMKH BMJIHB Ha BYEHHX.
Sly.no BCTaH('?:n BaX/IHBHM NOCATHEHHSIM Teopii JeAyKLii
aTeMaanHMM €HHS TiCHOI amanorii Mix JoriuHumH i
H BIAHOLIEHHSIMH, 11O BiIKPHJIO WWAAX [0

B3aey
Olipoy
By POHHKHeHHs: MaTemaTHKH | Joriku. B pesyabrari

'd HOB3 r T :
102iKg. B alysb (opManbHOi JOTiKH — mMaTemarTuy-

OH
HBuae pi i 4 BNIaCTHBHMH 1/l MaTeMaTHKH 3ac06aMu

ey, (11 AHHA, NOB'Ssani 3 MaTemaTHuHHMM fo-

:‘lincTaBi Momu: O3Hauyae nosectu Tteopemy? Ha skiii

MapxyBaHb Teo CTBEPIUKYBaTH, WO B mpolLeci NeBHHX

. TeMaTyyyi TP.eW{y JAoBeneHo? Sk notpiGHo 6yayBatu

y"&peqﬂoc'reﬁae%p“ I OKpeMi JoBefeHHst, w06 YHHKHYTH
2 Bugoyy. a KHMH NPaBUJAMH 3 OHHX TBEPAKEHD
ATemappar T4 HWE? § 1. g,

deyy, TH3yBarTy J0riky, no6

YAyBaTH YHCJIEHHS BHCJIOB-

ey Pargyg p Howmi
uy CIHKHI HiMeubKui MaTeMaTHK, yueHHil-

Ka
Ko\MaT OnenHCT F

Pen dTeMa TGy o JleliGuin (1646—1716). Foro mori.
ANi3ypary, 1 HabaraTo Bunepeaysa
-1X Branocs Tinpbky B s, ToMy

XIX ecT. 3aCHOBHHKO-
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Bi MaTeMaTHuHOi JIOTiKH aHTJiHCbKOMY MaTeMaTHKOBI
Hxopaxy Bymo (1815—1864). ¥ TBOpax «MaremaTHu-
HHH aHali3 Joriku» i «3aKOHH MHCJEHHS» BiH no6yaysas
MaTeMaTH30BaHy Teopilo JIOMYHHX 3aKOHIB i BiAHOLIEHD,
Npo CTBOpeHHs sKo1 MpisiB I. B. JleiiGHiu. Anre6pa Joriku
Byas & Tenep cranoBuThb OCHOBHY YaCTHHY MaTeMaTHYHOIi
JIOTiKH.

Mu poarasiHeMo MiHiMyM MOHSITH ¢dopmasbHOT | MaTeMa-
THYHOI JIOTIKH, HeOGXiIHMX INs Po3yMiHHS BHMOr, sKi
CTaBJATbCS A0 NOGYAOBH NMPAaBHILHUX (JOTiYHHX) MipKy-
BaHb, L5 BMiHHSI BUSIBHTH A)Kepesla BAHHKHEHHS MaTeMa-
THYHHX MOMHJIOK i 3aN06iraTH IX y NpakTHYHIN AifNbHOCT.

B MaTtemaruuniii soriui 3a pomomoroio JIOTiYHHX one-
paTopiB (c/0BeCHHX BHpa3iB a6o 3HaKiB, siKi No3HayawoTb
neBHi Joriyni onepauii Hag BHCJIOBJIEHHSIMH) MO Ha
MEBHUM HHHOM KOHCTPYIOBATH HOBi BUCJIOBJIEHHS! | 3HAX0MK-
TH 3HaYeHHsl iCTHHHOCTI pesyabraty. B Joriui Buciossens
KOXKHE BHCJIOBJICHHS PO3I/ISIA€TLCS HE3aeXHO Bif HOro
amicty. Hac uikaBuTHMe TinbkH fioro iCTHHHiCHe 3HayeH-
HA —icTHHaA (1) a6o xu6HicTb (0). IMosnauarumemo npocTi
BHCJIOBJIEHHSI BEJIMKHMH JaTHHChKUMMU aitepamu: A, B, C.

3 NpPOCTHX BHC/IOBJEHL 33 JONOMOrolo JIOTIYHHX ome-
paLifl yTBOPIOIOTb CK/IaiHi BHC/JOBACHHS. Onna 3 Baxau-
BHX 3afiay JIOTiKH BHCJIOBJIEHb — BCTAHOBHTH 3HaYeHHA
iICTHHHOCTi CK/1aIHHX BHCJIOBJIeHb. BoKo 3aJIeXKHTD Bijl 3Ha-
YeHb ICTHHHOCTI IPOCTHX BHCJIOBJEHD, 3 IKHX no6ynoBaHo
CKJIaJlHe BHCJIOBJIEHHS.

U106 o3HaunTH neBHy JIOTiYHy onepauiio Hap BHCJIOBJIEH-
HAAMH, CJi BKa3aTH, SIKUX 3Ha4eHb iCTHHHOCTI HabyBae
Il pesyqbTaT 3aleXHO Bil 3HaYeHb iCTUHHOCTI BHCJIQR-
JIeHb — KOMIIOHEHTIB y CK/1aIHOMY BUCJIOB/IEHHi, Lle 3pyYHo
POGHTH 3a XOMOMOro0 Ta6aHUb iCTHHHOCTI AJs1 KOXKHOT
Joriydoi onepauii.

Ckaagemo Taki Tabanui nas ABOX NOBiNbHHX BHCJOB-
JeHb A ta B.

Jloziunum dobyrrom (abo kow’ronkyier0) BHCAOBAEHD
A i B Ha3uBaloTb cKnagHe BUC/IOBACHHS «A A\ B»
(untaerbes «A i B»), sike icTHHHe TOAI i TiNbKK Topi, Koy
iCTHHHE KOXXHe 3 BHCJIOBJIEHb A, B, i XH6He, Koy npu-
HaiiMHi OflHe 3 BHC/OBNeHb A, B xuGHe (taba. 1).

Jloeiunoio cymoro (abo Ou3’ionKyier0) BucnoBens Ai
B nasusaiots CKN1aLHe BHCIOBNEHHS «A a6o By, ske
ICTHHHE, SIKILO iCTHHHe NPHHANMHI omne 3 BHCJIOBJIEHD

A, B, i xubHe, Koau o6HABa BHC/OBJIECHHS A, B xu6bui
(raba. 2). .
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Tyr «a6o» BxuBaeTbCs B He-
Po3ninbHOMY posyminui. Hanpu-
KAax, koan rosoputumemo «a6o
BiTep a6o mouw», To BBaXKaTHMe-
MO, ue BHCAOBJCHHA iICTHHHHM,
Komu 1) tineku sirep, 2) TinbkH
fow a6o 3) i mitep, i mouu.

3anepeuennan sucrosrenna A
Hasupaerncs Bucniosnenns | A
(4uTaeThes «he A»), siKe iCTHHHe,
AKWO A xu6He, i xubHe, sKiLO A
ICTHHHe (Ta6n. 3).

Imnaikayieo (Bin nat. impli-
€ato — ticno 3B’3yI0) BHCJIOB-
1€Hb A | B Ha3HUBAETLCSA BUCNOB-
HHS A~ B (unraetbes «SIKiO

» TO By, «3 A BunauBae B»,
“A 3ymoBaioe B», «A — pocraTthsa
YMOBa By (a6o «B — HeobXinHa

YMOBa ang A»), sike xubHe TOAI

| Tinbku Topi, konn A (mocuaka)
'CTHHHe, a B (nacainok) xuGHe
(ra6n. 4).

Ha nepwui norasg, ApYru# i
TPeTiit psgkn Ta6auLi icTHHHOCT
3a0TRey IUBHHUMH. He BHKIH-
Xae, wanpukaan, cymuisy icTHH-
HICTh immnikauii «SIkwo 9 mi-
MMThest ya 3, 1o 81 minHTbCA

Ha 3», ane BaMKO MOrOAHTHCS.

3 THM, wo imnaikauii «SIKLWO
lo Ainutbes wa 3, To i 100 4i-
TMThest Ha 3y, «STKWLo 2% 2=5,
To Huinpo snanae B Kacniiicbke
MOpe» a6o «Ha roposi 6ysuHa,
3 B Kuesi gsnbko» 3 TOUKH 30pY
aTeMaTHyHOi Jsorikm Tex ic-
T"HHL .
y_ MaTtemartuyniit Joriui imMnui-
AW Mae cmmcn i Tomi, KOMIH
H® icHye wiskoro 3MicTOBHOTO
383Ky Mik mocmIKoI0 | HACIA-

M, Npuyomy 3 Xxu6HOT MOCHAKH
JOXHa micTaTH siK iCTHHHHMI, TaK
XUGHHY nacnigok. Ha ui 0cob-

; .

Ta6aununa |

A | B | ANB
1 | l

1 0 0
0 | 0
0 0 0
TaGawusa 2

A B | AVB

l

] | I
I 0 |
0 [ I
0 0 0

Ta6aunusa 3

Ta6anuna 4

| | I

0 I I

0-|1 0 1
I 0 0
Ta6auus 5

AeB

A B |

I I I

I 0 0

0o | I 0

0o | O I
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JUBOCTI  iMnaikauii 3sepuys yBary Bxe ApicToTesns.
Ix HasuBaloTh napagokcamu iMmaikauii. I, napeuwri, pos3-
rJISTHEMO 1e OAHY omepaililo, TicHO noB’si3a”y 3 iMnai-
Kalielo.

Exeisarenyicro sucaosrens A i B Ha3HBa€TbLCA CKAanHe
BHCJIOBNIEHHSI A<>B (uurtaeTves: «A TOMi i TiNbKH TOmi,
KoJH B», «A ekBiBaseHTHe B»), sike icTuHHe Tomi i TiNbKH
TOAi, KoM 06HABa BHCJOBJeHHS A | B iCTHHHI a60 06uaBa
Xu6Hi (Taba. 5, crop. 39).

Skwo BucaoBneHns A< B ictuHHe, To A i B Ha3HBaIOTL-
Csl exeisanenTHuMU, a60 PiBHOCULLHUML.

MoxHna no6ynysaru cknaneni BUCJIOBJIEHHS], AIKi GyayThb
iCTHHHHMH NpH BCiX Habopax 3HaueHb iCTHHHOCTI npoctTux
BHC/IOB/IEHb, 3 SIKHX BOHH yTBopeHi. Lli ToToxuo iCTHHHI
BHCJIOBJIEHHSI | € 3aKOHAMH JIOTiKH. 3oKpema, Tpu posrss-
HYTHX OCHOBHHX 3aKOHH JIOTiKH 3aNHCYIOTBCH TaKHMH TO-
TOXHO iCTHHHHMH BHCJIOBJIGHHSIMH:

A—>A — 3akon TOTOKHOCTI,

A a6o "] A — 3akon BHKJIIOY€HOro TpeThoro,

“1(AAT]A) — 3akou CynepeuHocTi (pakTuuHO Ue 3akon
BHKJIIOYEHHS CynepeyHOCTI)

3 iHmuX 3akonis
ANA=A, AV A
TEHTHOCTI) .

AVI1=1, A\/0=A

"1 ]A=A (3akou nopsiitnoro 3anepeuenus),

(AVB) <TTAATIB="](AVB) (saxomm e Mop.

MaTeMaTHYHOI JIOTiKH Ha3BeMo uie:
=A (3akouu TaBtosiorii, a6o igemno-

raHa).
K AOBECTU ICTUHY

Bid ‘wacie 2pexis 2080puru «maremary-
Ka» — 3nauure 2080pury «dosedennsny.

H. BYPBAKI

HoBenennsamu s MaTeMaTHUi Ha3uBaloThCy MipKyBaHHs,
LlO BCTAHOBJIOIOTb iCTHHHICTL sIKOrOCKH TBEPAXKEHHA (Teo-
pemu) sk JIOTIYHOrO  HacAigKy 3 iHmmx TBEPAXKeHb —
aKCioM, MOCHJIOK i noBemeHHX PaHile Teopem. 3 yacis
EBknina wesminnowo SaNHWKHAACe - ifneasbHa CTPYKTypa
MaTeMaTHYHOro JOBENEHHS fIK feM
HOI» iCTHHH WasIXOM nepexoay no
iCTHH 260 BCTaHOBJIeHuX paHiwe no
NOCNIAOBHOCTI SIBHO BHMHCaHMX
€1eMEHTapHUX ymoBuBORiB. [JoBe
MTOKa3aru, 10 BOHa BHNAKBaE 3 siK

«OYEBHAHO 3aKOHHHX»

CTH TeopeMy o3sHayae
HXOCb-TBEpAXKeHb (aKci-
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OM, TeopeM, o3HaueHb) naHOi Teopii 3a MpaBuIaMH BH-

BEACHHs1, npuiiHATUMH B Wil Teopil. )
Halikpawe 6yni0 6 3anncyBatu AOBE/leHHs, BHKOPHCTO-
BYloun Tinbku marematnuni cumBosu neBHoi Teopil. Toai
KOXHHII Kpok nosemenns Gyme mpocTo nepeTBOpEHHAM
MeBHUX dopmy. 3a uiTKO BH3HAUEHHMH NPHAHATHMH npa-
SWiamu npu nosnomy aGerparyBanmi Bia 3Micry dopmya
| MpaBun ix neperBopenns. Taki goBeneHHS Ha3HBAIOTb
OpManbHUMH. 3aCBOEHHA 1X BHMAara€ 3HauHol MIAroToB-
401 po6orw. HoBenenHst B IWKiAbHIA MaTeMaTHli 3a-
TTHCYIOTBCS 3 BHKOPHCTAaHHAM | MaTeMaTHYHHX CHMBOJIHI:
! BADa3is npuponnoi MoBH Ges (ikcauil BUKOPHCTOBYBAH '
PaBun Bupepenns. Taki NOBeNEHHS Ha3HBAIOTb 3MICTOB
lmu, aGo negpopmansrnumu. Tak 6yyTh NOAAHI AOBENEHHS
L.B Hawi# kumxui. .
Kiyo Bucnoaljleﬂﬂn B icTuune, TO AN HBOrO 'c"¥§
docraryg niacrasa A. BucsnosaeHHsi B, icTHHHICTb ﬂKOO-
A0BoxaTh, HasuBaeTbcss Te3or0, a BHCJIOBMEHHS, 32 1;
OMoroio skux poBomuThC Tesa (a6o T&")'_r?g’ci%
Menramy, HemoncTpauis nosefeHHss —Ue cam C o
bopma yMoBHBOAIB, fIKi 3aCTOCOBYIOTbCS S B"Benn a-
Te3H i3 aprymentis. Xoua B 3MIiCTOBHHX NOBEIEHHSX BgHH
M2 BuBeneHHst He (iKCYIOTCS, B HESIBHOMY B“m”meTb on
TPHCYTHI, 6o came Ha OCHOBi IHX npasui Gyay
OClinoBHiCTL eneMeHTapHHUX YMOBHBOLIB. OBVIOTH
HeMaTeMaTHuHKX MipKyBaHHsIX 4aCTO BAKOPHC ébcﬂ
TaKOX nomesenHs 3a amanorieio, KOIH 05FPY“T°B5(')CH e
SXoxicTh npox NpeaMeTiB 3a IKOIOCh 03HAKOIO HA o3HaK.
0F0, Wo Wi npegMeTH MaioTh PAA IHIIKX CXOXKHX -
3 aHaslorielo N0BOAHTBCA iCHYBaHHS MJAHET B nna-
SOPSIHUX cucTemax, MOMHBICTb KHTTS Ha lHﬂlg:’, 10-
oSTaX. Tlpu ubomy MipKyloTh 3a TAKOI oy P, OCKib-
inxypayui npeaMeT iMOBipHO Ma€ Lie 03HaKY ¥ IHLIOrO
M Bei Bigomi nam foro osnaku MoiiGHi A0 03HA
PenmeTa, sIKHi Mae, KpiM TOro, 03HaKy“P‘ ipHicHHH Xa-
OBeLeHHs1 3a aHaJoOri€i0 Mae JiHue “MOBlpH;[ TinbKH
3KTep, 60 BoHO Aa€ JiMwe NPaBAONOAIGHE SHAHH ko
%3 YMOBH noBHOi amanorii TaKi AOBENEHHS Maio

, HHAX 32
Aokazopy cuny. Tpanasierbest, wo NpH noPe%O it Ha-
3Haloriglo anesioiOTh 10 YHCTO 30|3Hllﬂ*,*"°:3 MOXe pO3-
MaHol nopi6uocri, sika He PO3KPHBAE i }—lraKHﬁ croci6
<PuBary wykanux BigHoweHb. Came B B KHCIbHIfA
l!((a"eﬂlomuuk i Consi googuau Adici, WO
PHHUL] sunu sikich cecTpHUKH:

?
71 He poaymilo... Sk e BOHM TaM XKHJIH
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— UYoro Tam posymirii,— ckasas Kaneawownuk.— XX u-
BYTb XK€ PHOH y BOMi. A Li CeCcTpHUKM XHAH B Kucesil
3posymina, nypHeHbKa? ‘

— Ane uyomy? —3anutana Anica Conio, 3po6uBLIK
BHIISIA, WO He 4y/Ja OCTaHHbOro 3ayBakeHHs Kamesolw-
HHKa.

— Tomy, 1110 BOHH GYJIH KHCiIbHI NaHHOYKH» (28, c. 63).

3posymino, wo MipKyBaHH 3a aHasoricio MawThL y
MaTeMaTHIli -TiIbKH €BPHCTHYHE 3HAuYeHHS, AONOMAraioTh
BiAKDUBAaTH mNeBHi 3a/MeXHOCTi, #Ki, W06 BoOHH cTanu
MaTeMaTHYHHMH (aKTaMH NOTiM, Heo6XiaHO ILOBOAHTH
ONHHM i3 MEeTOAIB, NPHAHATHX Y MaTeMaTHui. 3po3ymiao
TaKOX, U0 BCi JOBEAEHHS MalOTb CMHCJ TiJbKH B Hecy-
NepeusinBUX TeopisXx.

Hecynepeunusictb — naiiBaxausiwa XapaKTepHCTHKa,
BIA $IKOI 3a/IeXKHTb, MA€ YH He.Ma€ MEBHY WiHHICTh Mo.
GyroBaHa Teopis. Cynepeuausicts cynepeunuBoi Teopii
HE 3aBXIH oueBHAHA. Lle Han3BuuaiiHO ckaamHe MHTaHHS.
Hanpuknan: omua i3 akciom anre6paiyHol cTpykTypH
MO/ BHMArae icHyBaHHSI 0GEPHEHOro eleMeHTa noas 3a
MHOXEHHSAM: AKIOo a0, To iCHye Takuii esemeHT a!,
wo a-a '=l=a"'.aqa. $kwo ONMyCTHTH BHMOry, w00
a0, To akciomaTHka cTane cynepeusnusoio. Cnpasnaj,
Koan 6 0 mMaB oephennit enement 0-', 10 (0-0)-07'=
=0-0"'=1i0-(0-0")=0- 1=0, wo cynepeuuts 3a-
KOHy acolliaTHBHOCTi (a - (b - ¢)=(a - b) - ¢). Och YoMy 3a-

GoponsieTbesl inHTH Ha Hyab! Taka aia nopyuiye 3akoHu

apH(MeTHKH, IPUBOAUTD A0 CynepeusaHBoi Teopii i € mxe-
pesioM YHCAEHHHX cOgi3MiB.

SIKwo B sKifick Teopil MOXHa goBecTH ABi cynepey-
JIHBi TeopeMH, TOGTO SIKILO us Teopisi cynepeunusa, To
BOHAa He Mae HisiKO1 WiHHOCTI, 60 B Hili MOXHa JOBeCTH
BCe, 11l0 3aBrojHo.

Koan sikoch Ha 06iAi aHrNiHCbKHE MaTeMaTHK Hx. Xapai
(1877_—1947) PO3MOBIB Npo cynepeususi aKciomaTuKH,
OIHH I3 MPHCYTHiX 3axajas, wo6 iomy NpoaeMOHCTpY-
BalW, AK 13 cynepewnuBoi Teopii, Hanpuknag 3 npu-
NyWeHHs, wo 2X2=5 MoxHa LlOBeCTH, WO Mictep X
€ nanow pHMcbKuM. Xapai, HeHaloOBro 3aMHCJHBIIKCD,
BianoBiB: «Mu 3HaeMo Takox, mio 2X2=4, 3Bigcu By.
nauBae, wo 5=4. Biguaswu Bix o6ox YaCTHH OCTaHHbLO]
‘piBHOCTI N0 3, MaTuMeMo 2=1. Micrep X i nana pumces-
KM —lle ABi JIOAMHH, aje My 3HaeMo, wo 2

H . I =1, Tomy
Mictep X i nana pumcekuii — OAHA JIGAuHay.
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NPO NI3HAHHS, ICTUHY, NAPAJOKCH
TA MATEMATUKY

Bysaiore Taxi kpuaari caosa, aKi 3 au;s;
HOI0 BAYXNICTIO 6UPANCAIOTD CYTL 0OCH

HUX R6UWY.
cxaad B. I. IEHIH

i YHTb

Lle 3paetbes napanoKcajibHHM | TAKHM, MOHgy;lle?: o

NoBcsikreHHOMy nocBifoBi. AJie nqpiﬁogg;gbcmaﬂaé“cﬂ
A-i

3€MJI pyxa€eThCA HABKOJO COHIL A 3 an N

3 NBOX JerkosaiiMucTux rasis. Haykosl

. : €HHOro

MapagokcanbHi, KOJH CyAMTH Ha MIACTaBI “,?,iﬁg:g peuen.
RocBiny, sikuii CXONJIIOE TiJIbKH 0GAYAHY BHA ;

, K. Mapkc

aTHe ja-
..JIIOACbKE MHCJEHHS] 3a NPHPOAOI0 CBOEID 34

3
Bath i nae mam aGcoaoTHy iCTHHY, AKa CMZJ;,?;T:;;KH
CYMH BigHocHHX icTHH. KOXXHH#H CTYNIHb Y pO?BiCTHH“, afne
Aonae HoBi 3epua g0 wiei cymu aGeonoTho HA Binriocui,
MEXi icTHHH KoXHOro HayKOBOTO qonomcle:w spocrat
6ynyuu To poscoByBaHi, TO 3ByXyBaH! Aalb

HAM 3anauus. B. 1. Jlenin

’ MHUCJIEHHSA

Mishauns e Biune, GeakoHeuHe Haﬁﬂﬂn"‘il;,':qﬂui JIOAAHHH

10 o6'ekra. Bido6padnenns MPHPOAH KTHO», He 0e3

Tpe6a posymitu ue «MepTBO», HE “a§CTg: npoheci pPYXY,
PY xy, ne 6es cynepeunocreit, a y BIYHOMY

o e ’ a 1Xx.
BY § i po3B’si3aHH .
HHKHeHHs cynepeuHocTed i P ‘ B. 1. Jlenin

ath B

Nepenycim... cain aposymitu ".OHﬂﬂﬂﬁmlcu (:lailueileyMK"'

OCHOB{ csiiB, A Toro 100, 3BOAAYH noaﬂl ix i mo6 y Hac

NHTaHHs, BaraHHs, MM MOTJIH 06roBOpIoB He 3aJHLIANOCH
UDH HecKiHYeHHMX MNOSICHEHHSX HIYOro

ix cJaiB.
nopoXHiX
H , - 6 MH He MaJH .
€po3r’sizanum, ‘abo 1O Enixkyp

SKJHBO
. . OM, BaXJIHB
Jlionsim, ski GaxkatoTb #TH BipHHM LIAAXOM,

TaKoX 3Hath i npo BiAXHJEHHS. Apicrorent
H e 3HaueHHd,

.---)Kaprisnusi npuknanu yacto MaioTh Gl "
HX Kopuchi. M. Ilrigeas
43
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Ias wykaya icTHHM HeMa Hiuoro kpawe camoi iCTHHH,
i He caip HexTyBaTH iCTHHOIO i 3BHCOKA JOHBHTHCSAl Ha THX,
XTO 11 BHCJIOBHB a60 MepefaB: iCTHHOID HiKOTO He MOXHa
NPHHH3HTH — HABNAKH, ICTHHA 06J1aropofXKye KOMXHOrO.

Ano-Kindi

3 ycix icTHHHHX HayK, K TBepAAT Apicrorean i Aepoec,
Hali MaTeMaTH4YHi HayKH HaWiCTHHHIW i MaloThb nepiuui
CTYNiHb BipOFiZHOCTi, pelITa NPHPOAHMUMX Hayk ige 3a

HHMH. )
JI. Mauoai

Hisikoi nocroBiprocti Hema B Haykax Tawm, Jie He MOXKHa
3aCToCyBaTH Hi OAHi€El 3 MaTeMaTHYHHX HayK, i B Tomy,
10 He Mae€ 3B’sI3Ky 3 MaTeMaTHKOIO.

Jleonapdo da Binui

CaMa JHime MaTeMaTHKa Mae HECNIPOCTOBHI J0Ka3H, 10
BHXOAATb i3 HeOOGXiZHHX NPHYHH. Yepe3 ue Tiabku tam
\ JII0NHHA MOXe, CTHPAIOYMCh Ha BJIacHi 3aKOHH ljei HayKH,

NiAIATH A0 iCTUHH.

P. Bexon

Y camiit JIMIIE MaTeMaTHUi € Hayka i noBegeHHs y
HaHTOYHiLIOMY i BJIACHOMY DPO3yMiHHi.

Tpocerec

Bce mae 6yru nosenenum, i NpH NOBel€HHI He MO)Ha
NOCJyroByBaTHCh HiYMM, KpiM aKcioM i paHime NOBeleHH X
TeopeM.

b. Mackans

;o y MaTeMaTHYHHX MHTaHHAX He MOXHa HeXTyBaTH #
HaHMeHLIHMH NOoXuGKaMy.

I. Herworon

JlionH, He 3uaiiomi 3 anre6poio, He MOXYTb YABHTH
co6i THX AMBHHX pevell, SIKHX MOXHa AOCArTH 3a po-
MOMOrol0 Ha3BaHOI HayKH. :

. Jled6niy

Came maTemaruka Hacamnepen saxuuiae pac Bif
o6MaHy 4yTTiB i BUMTDb, IO OHA cApaBa — sk BJaauto-
BaHl mpeaMeTH, fKi CNpHHMalOThCs YYyTTAMH, a iHma —
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Hecenux posymosux Hacos104.

. a *w -mi
AIKHMH BOHHM 31alOTbCAl; U HayKa Aae€ H:J:ﬁ?‘ln%}:au
NpaBuna; XTo KepyeTbCs HHMH, TOMY He CTpa

4yTTiB.

J1. Eiinep

, yarH,

Matematuky Bxe HapiThb 3aaas Toro Tpe6a BHBUATH,
WO BoHa po3yM 40 J1afy NPHBOLHTD.

M. B. Jlosornocos

1 A martema-
[lepwa ymoBa, sikoi TpeGa AOTPUMYBATHCA Y

i Ki/IbKH
THUi,— ue 6yTn TouniM, Apyra — GYTH ACHHM I, HaC

MOXJ/IHBO, NPOCTHM.

JI. Kapro

. 3 HHLSA —

. Maremaruka — napuus Bcix Hayk. HrilcTZMI)'?:ﬁau uiel
e fc .

ICTHHa, i1 B6panns — npocrora i i, 1006 AocAr-

Bononapku oroueno TEpHHCTHMH 3aPOCTﬂMH’g Kpi3b xalli.
TH 0ro, KOXHOMY JOBOAHTHCH npoﬁupaf"c“angui HIYOTO

HNapKoOBH# MaHApiBHHK He. BHAABHTb Y auuie po3yMmy,
puBaGausoro. Kpaca itoro BiAKpHBA€ETHCS 6i 3 TpYLHO-
Wo no6uTh icTuHy i 3arapToBaHHi B 60p0TbaﬁHy CXHJb-
Wamy, i takomy, skuii cBiA4HTb NPO HeaBH: nuux i mif-
HicTh Jsioguun no 3anayraHuX, aje HEBHYEP

dn. Cusdeyokud

cypalB,

Po3p’'saypanus copiamib, fKi HPH3B°ﬂ’?T% 1;?4 afyggBHM

AN we wopauka B MaTemaTHLI .nOBnHm ,Z'Ha 10 Mare-

38CoGom nepesipku NpaBUJILHOCTI ‘”aﬁ"mea my i yAep-

Martuynoj icTHHH, 3acofomM TpeHyBaHHA E°chmoaneﬂ"x
XYBauns mipkysauns it aokasiB y TBEPA

Mexax. K. Bioaa
iJIbKH
‘ : jcruan — T
Tucaui wasxis BeAyTb A0 MOMHJKH, A0 ¢
0 A .
AHH. ”(.-”(. Py‘«co
coBa-
Byab-sikuit HayKoBHMil MeTOlL Mae€ a::::,yéyTH BHKJII0YE"
9¢Ti i nxkepena nomuaok. OcTaHHI M 4 METOLY-

: 0
- . iyni nepeaym
U MMwe Topj, koam scHi soriuHi NMEP H. Baaoerep.
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KaxyTb, IO MOCepefHHi MiX ABOMa NPOTHAEKHHMH
AyMKaMHu Jexutb ictuHa. Hi B skomy pasi! Mix Humu
JIeXXHTb npobaema.

HA.-B. Tere

'O CKOJMIbKO HaM OTKPBITHH 4yIHBIX
[oToBHT npocBellleHbs AyX:

U Tennit, [mapagokcos] apyr,

U Onwir, [cbiH] OWIHGOK TPYAHBIX,
N Cayua#i, 6or-n3obperareb.

0. C. Myuwkin

He Mo)XHa NMOWIKOAHTH iCTHHI Ginblue, HiXK 6a)KaHHAM
no6yayBaTH i1 Ha XHOHHX YMOBHBOAAX.

I1. Moneprioi

MaremMaTHKa — JHBOBH)XXHa BUMTeJIbKa B MHCTELTBI
CNpsIMOBYBAaTH AYMKH, HaBOJHMTH NMOPSIAOK TaM, [€ BOHH

He BNOPSAAKOBaHi, BAKOPYOBYBATH Ge3rsysas, dibTpyBaTh
6pyzHe i HABOAHTH SCHICTb.

). ®abp

Ilyxe BaXJHBO He MPHAMATH HifiKMX NpHIylleHb Ge3
JLoBe[eHHs, a Ule BaXKHBille He KOPHCTYBATHCS CJAOBaMH,
AIKUWO IM He HaJlaHO MEeBHOrO CMHUCIY.

B. Kaigpgpopd

Jlyxe NOMHJIKOBOIO € yMKa... 1110 CTPOTi¢Th B NOBeeH-
Hi — 1le BOpor npocToTH. YHC/IeHH] pHKAaAH NepeKonyioTh
Hac y MPOTHJIEXHOMY. CTpPOri METOAH € OAHOYACHO |
HalnpocTilkMH; i HaigocTynHiwnmu, IparnenHs 1o crpo-

rocri caMe H MPHBOAMTB [0 3HAXOMKEHHS HaHMPOCTiILMX
AOBEAEHD.

A. Tiavbepr

3 THX Nip K NoYaJu JOBOAHTH OYEBHAHI TBEPAXKEHHS,
6arato 3 HHX BHSIBHIHCA XHGHHMH.

b. Paccen

EcTb 6niTHE; HO HMEHEM KaKum

Ero nassarb? Hu coH oHo, Hu 6aenbe;
Mex HHX OHO, H B YeJlOBeKe UM

¢ 6GesymMHeM rpaHHYHT pasyMeHbe.

€. Baparuncexui
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FonoBra nepeiwkoaa Mi3HaHHA iCTHHM € He XHOHICTb,

a nopibHicTb MO iCTHHH.
JI. M. Toacrod

TaxK ca-

IcTopis nomusok J0ACHKOrO posyMmy, MO)';IIHZ% iCTHHH.
MO Ba)JMBa, fIK icTOpia Horo pyxy Bnep .
[1. Tanuept

_ imo.
IloBenenHs, sike He € CTPOrHM,— L€ HILL
A. [lyanxape

) TOBaHO AO
¥ matemartnuniii Hayui BCe, WO Heo(é?-rp);;osaue.‘
KiHUSI, pPo3LiHIOETbCS SIK a6COMIOTHO HEOOTPY i
C. A. Xinuun

opeleHHs A0 KpaHHbOl
yBaHHﬂ; MaTeMa'l'lflKZ

wio cxemy, B3arail

Ins matemaTrkn xapakTepHiM € A
MeXi LoMiHyBaHHs JoriuHOI CHIIH MIPK
fIKMi, Gomall TUMuacoBo, OMYCTHTD

BT : BO MHCJ]HTH' .
Pauae 3aaTHiCTb HayKO 0. A. Xinuur

aniBﬂOBene'
Y martemaTHui Hemae i He MOXE Sy;goizlmouiﬂﬂimb
HHUX>» | «Mafi’Ke LoBeeHHX» TBEPAXKEH uky npo mpaBHIb-

aprymentauii — raxa, wo HisiKi cynep ¢ Hemoxausi, a60
HiCTb foBoaKyBaHOro TBEPMKEHHS BX
aprymesTaunis BaaraJji BiACYTHS. 0. fl. Xinuut

. cyBopo
. apua€ Hac
¥ MopanbHomy naasi maremaTHKa ’ qK icTHHa, WO

CTaBuTHCa a0 TOro, WIO cTBePn’KyeTbce;;bCﬂ K AOBEAEH"
BHCYBaeTbCsl ik aprymeHT UH B"Cn-omwmb Ta TBEpAXKEHD
Hsi. 'Maremaruka BHmarae sicHocTi fOH

. X 3afB.
i K : Ge3a0Ka30BH
€ TepnuTh Hi TymaHy, Hi 0. I A sexcanopos

3-
Thest TAK CKP ynym;l‘;m
i nepeKORHBNY |

ricTb
pak CTpO

xatoTbcsl 1
X cy“epeIIOK.

Marematnune goBenenHss HaBOAH
HO, w0 BoHO crae He3amepeyHHM
KOXHoro, xTo Tinbku #oro 3po3yM le"};aemm
MaTemaTuku He aGconloTHA: BOHA POSBHAH a
MaTemaTuky He 3acTHrIH pa3 Ha3aBX KOBH
Tex MOXYTh GyTH i € o6’exToM HAY

0 ﬂ A /tg;ccaﬂap()ﬂ
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Cepen ycix Hayk maTemaTHKa KOPHCTYETbCSA 0COBAHBOIO
NoBaroio; NiACTaBoio AJS LUbOrO € Ta €fHHA o6cTaBHHa,
o i1 NoOXKeHHS a6GCOoNIOTHO NpaBuJbHI H He3anepeui,
B TOH YaC SIK NOJNOXKEHHS iHIIMX HayK N0 nesikoi Mipu

cnipHi, i 3aBXaH € HeGe3neka ix CMPOCTYBAHHA HOBHUMH
BiAKPHTTAMH. :

A. Ednwrein

Hize, sx y marematuui, sicsicts i TounicTs YMOBHBOLY
HE N1a10Tb 3MOrH 3aMiHHTH BiANOBiAb PO3MOBAMH HAaBKONO
MHTaHHS.

O. Q. Aaekcandpos

Martematuka HaBYae TouHOCTI AYMKH, niiKopeHHI0 Jo-
rii noBegeHb, MOHATTIO CTPOro OGrpyHTOBaHO] iCTHHH,

a BCe X ¢(opMye ocobucTicTb, Ma6yTb, Ginblie, Hix
My3HKa. '

0. A. Aaexcandpos

HecnpocroBHicth — iM’st TBOE, MartemMaTHka. Hexaii

NMPEACTaBHHK NPHPOAHHUUX HayK 32 0BOJILHSIETHCA OYEBH -
HICTIO — MaTeMaTHKOBi NOTPi6Hi noKasy.

¥. B. Kyaiin

Mu, mMareMaTukH, Maemo - Hanpouyn npocrwii KpHTepiii
ictuau. JloBeneHHs1 abo €, a6o foro HeMae,

K. Yp6anix

¥ Mmaremaruui semae aBTOPHTETIB. €aMHKIL aprymeHr

iCTHHHOCTI — noOBefeHHs.
K. ¥pbanix

I'Iom}]'m iCTHHHOCTI Maiixe HEMHHYue mnoTpebye ab-
CTpaKLil HeCKiHYeHHOCTi Byke TOMY, WO NpaBHJibHE Ma-

TEMaTH4He BUCIOBIIOBAHHS Ma€ GYTH IpaBHAbHUM 3aBXaH
i BClOAIH.

0. I. Manin

Ins crpororo Jorika Henosue JNOBeieHHsA — B3araJi
He joBeieHHs. I, 3BHualiHo, NoTPi6éHo yitko po3mexo-

BYBaTH HENMOBHi il NOBHI NOBefeHHs. [lnyratu ix opue
3 OLHHM MOraHO, a e ripie NpuitMaTH ogxe 3a Apyre.

g . Hoiia
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[MToTpi6Ho Bcima 3acob6amu HaBUATH MUCTELTBY NOBEACH-
HA, He 3a6yBsaloud NMpPH LLbOMY NPO MHCTEUTBO 3a0rany-
BaTHCA. )

-[1. [loiia

He Bce nHa cBiTi npocTo, aje €

flkach 3aKOHOMipHiCTb caMe B TOMY,

lllo icTiHa panToBO MoOCTa€E

Kpi3b Jfic yckaajHeHb, B CaMOMY MpOCTOMY.

Biraaiti Koporu4

@®pPHAMOHOB TOUEUHLIX MPOCTOPHI —
«HuuTo», XXHBaa Kuces,

KoHeuHbIx ¢ 6eCKOHeUHbIM CNOPbl —

Bce rpo3tblit BbI30B BbiTHS...

BcenenHoii TpeneTHasi aHpa

Cepaua CrnioKOMCTBHSA JIMLIHT, )
3araaku napagokcos Mupa

Mblcab AHaNEKTHKOB pewuuT!

B. C. llly6incoxud

MartemaTtHKa na€ Haibibll YHCTE i GeanocepeaHe nepe-
XHBaHHA iCTHHH; HA UbOMY TPYHTYETbCSl 11 WIHHICTb AAS
3araJibHO1 OCBIiTH JIOJ€H.

M. Jlaye

Crporicte y MaTemaTHUi 03Hauae Hacamnepej N06po-
COBiCHIiCTb i fICHICTb.

Jinman Bepc




APIOMETIKA

Aruwo su ne cnodisacrecs 3HaliTu
Hi®1020 Hecnodisanozo, To 8y tio-
20 He 3naidere, ockirvku ye 6yode
025 8ac nenocusvHum.

TEPAKJIIT




MEPLUI HECNMOAIBAHKH

..Apupmerura — naue 8xidna 6pama do
8Cix iHwux nayk, 60 6e3 Il ni3HaHHA
HIXTO He Moxce Spobutu HHO0OHO20 KPOKY
aneped do xpamy Hayku...

PEOPAH TPOKOITOBHY

1. 3=5.
I[Tepwuit cnoci6

A Maemo oueBHAHY piBHicTb 25— 15— 10=15—9—

. —6, 3Binkn 5(5—3—2)=3(5—3—2), a6o 5=3.

HOpyru#t cnoci6

A 6x+ 15=10x+ 25, a6o 3 (2x4-5)=>5(2x+5), 3Bia-
KH 3=5. @
2. 5=7. A Hexail a=%b. a6o 4a=6b. Tonmi 4a—

=14a—10a i 6b=216—15b, 3Bigku l4a— 10a=216 —
— 156, a6o 156 —10a=21b—14a, a6o 5(3b—2a)=
=7(3b —2a), abo 5=7.

3. 1=2. .
A 2=23—1=6—4, 1 —3=4—6, | —34+>—4_

7
o2, (1= (-3 ~(- ) ()
(-3 =3 -t

4. 2=3,

A 4—10=9—15 4—10+6=9—15+461
2.2 $4(§) =023 5 4(2). (23—
—(8-%). 2—3=3-3 2—3m

5. 4=5.
MMepwuit cnoci6

A BHKOHaeMO Taki NMepeTBOPEHHS OueBHAHO] piBHOCTI
16 — 36 =25 — 45; 16—36+%=25_45+%
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(1-3)=(s=3) 4= $=5-$.1-3 43 =

=5— 5+, 4=5,

Ipyru#i cnoci6

A Y nisiit yacTuni piBHocTi 4:4=5:5 BHHeceMO 3a
AYyXKu uucnio 4, a B npasiit uactui — 5, TOMi_MaTHMeMO
4(1:1)=5 (I:1), a6o 4.1=5. 1, 3Binku 4=5. B

6. Bynb-sike HaTypajbie YHC/I0 n NOpiBHIOE HYJIO.

A Hexait n€ N. TTomHoxuMO Ha n piBHicTb, Ky Maemo
AOBeCTH, HanNpuknax 4=>5. Toxj oTpuMaemo 4n=>5n. Bin

UbOro piBHiCTh He MOpywHTbes. Ajte ToAi: (4—5)n=0.
Ockinbku 4 —55£0, 1o n=0.

7. l#l&]anpono uij 2 —_¢ a _ a—c¢
——==— BHUI — —
" p b 7 JINBa€ ==

KOHYETbCA OCHOBHa BJjac-
Puii ad=b¢, Hexait y nponopuii 3*=

= e

7 60 B 060x BHNaaKkax BH
THBICTb npono e "5p —
 3a—1 3x—56

~ 3a—gp* O3HAYEHO TaK, WO piBHicT BHKOHYyeTbes. Topi

fonepeanboro mnpaeuia pae \3" “;’; =
3x—3 “

=Wa+3b. Y npasiit wacrumi g i

~3a+3b Aicranu Bupas, skuii

LOpIBHIOE ofMHuL|, B JiBil — Api6, BiaMinHui BiZ oAMHMLI.
HM camum «M0BeAeHO», wo 141, fj

3aCTOCyBaHHs

HEBU3HAHI NPABMNA APHCDMETViKM

Mpasuasa apugmetuku, axi cr8oprosasuce
6aearg TUCA4 pokis Tomy, e enoxy cy-
“acnot  maremaruku 36epizaiors csoro
Cuay 1 suxopucrosyworoca 6ykearsno na
KoscHOMY Kpoyi.
" B. B. THEAEHKO
3BHYAHHO, naM’siTaloTh OCHOBHi mpaBusia Aii

Hag ng ; :
ng?:)aTypaJlbnuMH, ULTAMH 1| Apo6OBHMH uKCaamu, Cnpo-
BBECTH e peski npaBuna.

O3WHpumo MOXJ i i
HBOCTI CKopoueHb 06iB, H -
Knan, Takymy cn P AP » HanpH

ocobamuy:
1
8. B_1. 19 B_2 49 4
4795 50 g5 T3 '98 8
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g, 2199978 219978 21978 2178,
* 8999912 T 899912 89912~ 8912’
1388875 138875  13875__ 1375
5788831 578831 57831 5731’
2144423 214423 21423 2123
32444127 32442 32412  3212°

10- o301 —dg1—81 4602 i — 42

Tenep nonoBHMUMO «BapBapChbKi» CKOPOYeHHs Lue i nmepe-
CTaHOBKOIO LH}P y YHCENbHHKAX i 3HaMeHHHKaX Apo6iB:
@:%:i'@:zﬂ:i'Iﬁ:m:i- 3ﬁ=43_¢=i.
Bro 98y 9°728 872 8°'427 147 T’ @I 183 71
124 _412__ 4 543 _ 5. 434 4
T T2 7 634 6 B4T T °

11. Jlii abCcoMOTHO HENPHNYCTHMi, a NPOTe Pe3y/bTaTH

npaBuJbHi. MoXJHBO, MaTeMaTHKH il JoOCi He BiAKpHJIH
o —25
e OfAHe MPaBHJO Aiil Hal APOGOBHMH UHC/IAMH? ?5—-5-—1():

25, 121—64_ 121 64 8—50_ 8 .50

9
T 6 10° 55440 55 40’ 2+5 2 5 °

12. Binomo, fIKHMH CKJaJHHMH € NEePEeTBOPEHHS 4YHC-
JIOBHX BHpa3iB i3 CTENeHsAMH, a Bce TOMY, WO 3alyau
AyXe NpoCTe i KOPHCHEe NMPAaBHJIO CNPOLUEHHS:

413425 41425 73°437°__ 73437 81°+18° 81418,
413+ 16° 41+16°73°+36° 73+36° 81°+63°  81+63°

5+4° 544 9 3 64+4_6+4_ 10 5
S+ 541 6 2 6°+2 6+2 8 4

13. e Ginbiie HenmpHeEMHOCTe! 3aBAae HaM A06YBaHHSA
KOpeHiB. 3BHYaiHO 11I0 ONepalilo MOXKHA JIerko BHKOHATH,
KOJMIH € MiKpOKasibKy/saTop. Ase 6e3 HbOro Moxke CTaTH
y Haromi i Takuit cmoci6 «pauioHanizauii» noGyBanus
KOpEeHiB Pi3HHX CTeneHiB i uHces:

}/_52_54=5 =5V 12{4=12 ]/—g; V3—%=3 ;/%;
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5
ST= 5

14. a) Cyma (pi3Hnus) ABOX uucen NOPIiBHIOE iX 1O-
6yTky (uacrtui): :
i)
I8 4 y 4

% .5 66_g.6 B g 3.4
—5—75, 6—5——6 5' 5 6—'5' .

6) Lllo6 nomath no apo6y uucaO, AOCHTb NOAATH Le

HHCJI0 10 uMceabHHKA | 3HAMEHHHKa ApoOYy:

22
-3
5 —

15
G R e
4

22
5
15. a) Jlorapudm cymu pnopisHioe cymi JsorapHMiB:
I 16 16 17 17
g( 16+1“5 =Igl6+lgﬁ;|g ( 17 4 T3 =lgl7+lng.
6) Jlorapudm pisuuui nopisnioe pisuuui norapudmis:
49 9 64 .
lg (?-7)=lg%—lg7; lg(674—8)=lg—7——lg8.

HENIAHATA PYKABUUKA M'EPA DEPMA

..MU PO3YMIEMO [ Te BuUCOKe nouyrTA,
WO OXONAIE KOMHO20 YHeHOoeo, SKull
npaeHe nNPoOHUKHYTU 8 3a2a0Ky 8eauKol
Teopesmu Pepna, 60 8in onuHAETLCR neped
AUYeM camux OCHO8 apugpmeruku, nepeod
AuyeM TUX BeAudHUX 3AKOHI8, siKi ynpas-
ASUOTH COITOM HUCEN [ HA AKUX 2PYHTYETb-
CA 8Ce Hawe 3HAHHA npo yed CBiT.

0. A. XIHYHH

| I‘emaéleHP"l bpaHuy3bkuit maTematuk [T'ep Pepma (1601 —
B rollHH);B 32 (axoM IODHCTOM i 3afiMaBC MaTeMaTHKOIO
TaTo rge BiAMounHky. Bin sanuwuB HemoBeaeHumu Ga-
BelleHuy PLXeHb, cepen sIKHX ONlHe 3aJIHUIAETHCA He J0-
nonynﬂpuio Hauoro vacy. lle 3HameHuTa i Haa3BHUalHO
3NaeTpog MTeopeMa, ®opmyaoBanns Ti. ayxe mpocre i,
pononyém ae 6)(.”' TakuM 2Ke NPOCTHM 11 NOBelNeHHS.
Rymiy TXHixO SHAHTH TIOMWJKH B MipKYBaHHsX, fiKi, Ha
“Pepya. - TOPIB, i € N0BeneHHAMH SHaMeHHTOT Teope-

16. PiBugnug
xn+yn=zn, (])

ll1e uncno, Ginbuie Bin ABox, He Mae pO3B’si3KiB
AonaTHuX yucsax.

e p
Y Winux
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A MipkyBaTHMeMO METOAOM Bif cynportHBHoro. Ilpu-
nycTHMO, Wo piBHsAHHA (1) Mae po3B’sA3KH B LIAHX 1o+
NAaTHHX YHCAAX NMPH JesaKoMy n>2.

HixTo He mimmacTb CyMHiBY iCTHHHICTb 3HaMEHHTOI Teo-
pemu [lidaropa, mns sikoi 3HaifineHo Kilibka COT pi3HHX
poBefeHb. 11 MoXHa 3anucatu B Takiit dopmi: x*+y?=
=22 (2), ze x, Y, 2 — 3HauyeHHS HAOBXHHH BiANOBiHO
KaTeTiB i rinoTeHy3H NPSAMOKYTHOTO TPHKYTHHKA. PiBHAH-
Ha (1) i (2) mMoxHa mepenHcaTH Tak:

x\" y n_ . i 2 .i 2_
(DHY=1 O (D HH =10

IlpaBi yactunu piBHAHb (3) i (4) piBHi, TOMy MalOTb
6yTH DiBHHMH # JiBi 4acTHHH, TO6TO

n n 2 2
X L) (X A
(Z) +( 2) (Z) +( 2)'(5)
f Aune ocranhs piBHiCTb cnpaBeiJiiBa JiMlle TpH n=2.
; Takum YHHOM, NMPHNYCTHBILH, WO BeJHKa TeopeMa d)epma

i XH6Ha, MM MNPHALLIH AO CYyNepeyHOCTi, TOMY iCTHHHHM
! ' Ma€ GyTH BHCJIOBJIEHHS, MPOTHJIEMXHE HALIOMY MpPHMNYILEeH-
{
|
i

HI0, TO6TO caMa us TeopeMma.

17. 3noBy npo Teopemy depma.

A Teopema Pepma CTBEPAXKYE, LLO xX"+y"5=2" npu
n>2; a teopema Ilidaropa: x*+4y?=2? (2) npu aBox
ymoBax 1) n=21i 2) x, Y, 2 —midaroposi Tpifiku, To6TO
3HaueHHsl JOBXHH KaTeTiB | rinoTeHy3H NPSIMOKYTHOro
TPHKyTHUKa. Lle o3Hauae, wo piBHiCTb (2) HeMoXJHBa,
KOJIH NOPYWYETbCA MPHHANMHI OJHA 3 [ABOX Ha3BaHHX
yMOB. M MOXeMO CTBepAXyBaTH, WO X"+ y"=£2" (3)
npu n>>2, xoua ISl NpaBHJIbHOCTI HepiBHOCTI (3) e
HaBiTb Gi/bllle MiACTaB, HiX HEBHKOHYBaHiCTb yMOBH 1),
ajKe B Hili X, y i 2z € He TinbKu Miparoposi Tpiiiku, a i
6yAab-sIKi HaTypaJbHi YHcAa.

Beanka rteopema ®depma npuseprae yBary He TifbKu
matemaTHKiB. [Ipo ue cBiguursh i panTacTHUHe onoBinaHus
A. Mopnxepca «Cafimon Puaerr i uopr> (Ksaut, 1972,
Ne 8).

Crapifilundi paasiHcbKux (anTacTis Onekcanapy Ka-
3aHleBy noTpi6eH GyB npoctip pomany «[ocTpiwe 3a
] wnary», 1106 MOKa3aTH, WO HaBiTb B enoxy naHy-
BaHHA uiei 36poi iCHyBaJio newo Baromime # rocrpiiue

3a Hel — BCIOAHCYLUA AYMKa MHCJIHTENIB: ®epma, 6aTbka
H cnra Ilackanis, [Hekapra, Toppiuenni, Ioiirenca,
Mepcenna... i, 3BUYaliHO, X TBOpiHHS, OAHHM 3 SKHX
€ HenigHsATa pykaBuuka QPepma.
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LLIKABI 3A4AYI

He notpi6ro nayTatu Te, 40 HAM 30AETHCR
Helmosiprum i Henpupodrum, 3 abcoaror-

HO HEMOXCAUBUM. K. ®. FAYCC

18. Tepernsnalouu HayKoBO-NOMyJISAPHHH XKypHAJ, yHeHb
HaTpanue Ha MOBiAOMJEHHS NMpPO pi3Hi BJOCKOHAJIEHH:
B po6oTi napoBoi MallMHH, KOXHE 3 SIKHX, HE3aJeXHO
Bill iHWwMX, AaBaJo 3HAuHy EKOHOMilo MaJIbHOTO. I'lep;ue
BLOCKOHaseHHs1 Mano AaTH 40% ekoHomii, apyre — 35%.
Tpete — 259,. ) .

— Ypa! — BurykHyB yuenb.— HapewTi BHHaHAeHO BIY-
HHA nBuryn. [puitHsiBlUM BCi TPM NpOMO3uLil, AICTaHEMO
100 % ekowomii manbhoro:

40% +35% +25% =100%.

Lle 03Haua€, WO napoBa MalluHa npawioBatnme Ge3
BHKOPHCTAaHHA mMaJibHOro, TOGTO CTaHe BiUHHM ABHTY-
HOM.

u cnpasai ue Tak? i .

19. Ha cknagi € 100 kr srin. [lpoBenenun aHam3
fMokasas, wo B srogax MicTutbess 99% BOAM. I-le'peax
AesiKHii yac aHani3 NOBTOPHJH. BHABHJIOCA, WO KIIbKICTD
BOAM B sromax 3aMmeHwwaacs Ao 98%. SIky macy Tenep
MaioTb siroau?

20. I3 «Apuppmeruxu» M. I1. Mazniybrozo. Jlexto npo-
AaB konst 3a 156 kp6. Onnak MOKyneub, npuaGaBLH
KOHs, nepenymas iioro kynysaTu i moBepHyB NMpPOAaBLEBI,
Kaxyyy: '

— Hema pauii meni KynysaTn 3a 1i0 LiHY KOHS, 60 BiH
TaKHX rpoweii He BapTHil.

OAl npopaBelb 3anponoHyBaB iHLII YMOBH:

— Slxwo, Ha TBOl AyMKy, LiHa KOHs HaiToO BejHKa,
TO Kynu aumwe upsixu, wo y #oro miAKOBax, a KOHA
Alcranew rtopi ua pojauy OeaniartHo. LIBsXiB y KOMCHIH

1 N . 1 [
MAKoBi 6. 3a nepwuii uBsiX mail MeHi JHe — KOMAKH,

32 Apyrui Komiiiku, 3a TpeTiit 1 Komifky i T. A.°
OKyNeus, crnoKyuleHHii HH3bKOIO LiHOMW,  GaXaiouu

Aapom  picraty Koms, mpuiiHAB yMOBH NpOLaBUS, PO3-

anOBY‘O'iH, O 33 LUBSIXH AOBeAeTbCs 3aNNaTHTH HE 6inb-

We sk 10 kap6opanuis.

KUIbKH NoBuHeH 3amnaTHTH MOKyneUb? g

L. Midcrynuus sanosir. dpanuysbka rpapuus Enisa-

Oer-Auenika e BoyTinb oaosina B 20 pokis. 17 1063
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unii 4yoJoBiK — ryGepHaTop CeHJsica 3a/HWIHB TaKHil 3a-
NoBiT: 3a nepwuii pik micaa HoOro cMepri BAOBI Mae
BHIUIayyBaTHCA | 30/0Ta MOHeTa, a SfKWO BOHAa He
BHiiZle 3HOBY 3aMiX, KOXHOTO HacTYMHOro POKy BOHa Mae
olepxXyBaTH BABiui Gisblue, HiX nonepeaHboro. 'pacduus
npoxwuia we 69 pokis i He BuiilIa 3HOBY 3aMix. Ha siky
CyMy rpolueii BoHa OTpHMaJja Npaso?

22. BisbMiTb apKywl nanepy 3aBTOBLUKH, HanpHKJaA,
0,1 mm. Cknazitp fioro nonosam, notiM le pa3 nonoJjam
i T. . 3BHuaiiHO, BUKOHATH TaKy onepauilo BH 3MOXeTe
pa3iB 8—10, He O6inbwe. Ane siKwo 6 BaM BAaJoCA
3po6uTH Le, cKaximo, 40 pas, sikoi TOBLUIHHH Aocsir GH
CKJaJeHHHl apKyll nanepy?

23. Kyou nodiracs I konitika? (13 3apau JI. M. Toacto-
ro). IBi ceissHKH npojaBaJju si6JayKa, KoxHa no 30 wTyk.
[Mepwa nponaBasna 3a | KomiiiKy 2 wWTyKH, a gpyra 3a
1 komiiiky — 3 wTtyku. [lepwa BropryBasna 15 Komijiok,
apyra — 10 komifiok. flkoch Apyra censiHka He 3Morja
nitH Ha 6a3ap i monpocuJsa mepuy npofaBatH il s6ayka.
Ta npomaBana 5 s6ayk 3a 2 KomiliKW, OCKiJIbKM BOHa
3a | Komifiky npoaasana cBoi 2 s6nyka, a ii cycigka —
3a_| koniiiky 3 s6ayka.

Y nepwoi censsiiku 6yno tenep 60 si6ayk. Bona 3po-
6una 12 xynok no 5 s6ayk, nponana KoxHy 3a 2 Koniiku
i 6yna 3AMBOBaHa, L0 BTOpPryBasa He 25, a TiJbKH
24 xoniiiku. Kyau noginacs 1 Konijika?

24. [le we olun ¢pank? Bseuepi no rortemo ¢pan-
1y3bKOro Micra mpuixaiau Tpu TypucTH. I'ocnomap no-
Bi/lOMHB, LLO Hiujlir GyAe KowTyBaTH KoXHoMy 10 ¢pan-
KiB. Ane KoaM rocti po3paxyBajucs i po3MiCTHAHCH B
KiMHaTaX, rocnojaap BHpilIHB, WO HoMy O6ylde HOCHTb
25 ¢paHKiB i 1OPYYHB MOCHJIBLHOMY MOBEPHYTH TypHCTaM
5 ¢pankis. [locuabuuii, He 3HalOuH, K po3ainutu 5 dpan-
KiB MiX TpPbOMa TYpPHCTaMH, BHPIWIHB AJs MpPOCTOTH
o0uHC/ieHb 3alHLIHTH c06i 2 MOHETH, a TypHCTaM fio-
BepHYB N0 OAHiii MOHerTi, i BCi 6yau 3aa0BoJEHi.

ITorim BiH niaBiB nincymok i GyB 3aHBOBaHHil, 60
BHILLIJIO OCb 1110: TOCTi 3amaaTu/in pasoM 9.-3=27 ¢dpan-
KiB, ABa ()paHKH NOCHJIbHHA 3aJHuIUB co6i. OTKe, BCbOro
Bill NOAOPOXKHIX ofepxKaau 27 42=29 ¢paukis. Aje x
rocnogap ozepxas cnouatky 30 ¢pankis? Kyau x no-
ziscs 1 ¢pank?

25. Onucyloun XuTTsi ApxiMena, pUMCbKHil icTOpHK
Ilnyrapx (50—125 pp.) cTBepAXKye, .10 BeJHKUiI MaTe-
MaTHK BBaXKaB MeXaHi3M Baxkesisl HACTiJIbKH JOCKOHaJHM,
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o cka3aB: «JlaiiTe MeHi TOUKY onopu —i s 3pyuwy
3emaio».

A skwo # cnpaBai mMaTH AeCb no3a 3emJiel0 TOUKY
onopu, To AKOI AOBXHHHM MOBHHHO GyTH OlHE mlet;e Ba;
Keasi, w06 APYruM KiHueM MUIHATH 3emalo Ha 1 cm:

26. OnuH pHMJSIHWH, BMUPAIOUH, 3aJHIIKB 3aMOBIT Ha
KOPHCTb CBOEI APYXXHHH i AMTHHH, IKA Maja HaPOLHTHC.
SIKo HapoauTbLCS CHH, HOMY HajeXaTHMe 2/3 cnafuluHH,
a apyxuHi — 1/3. SIKwo X HapoOAMTbCA AouKa, TO BOHA
Mae opmepxartu 1/3 maiina, a 2/3 — maTH. Ane ppyxuHa
PHM/IIHHHA Hapoauaa GJM3HIOKIB: XJ/OMN4YHKA 1 NIBUHHKY.
SIk poaginuTu cnaamwuuHy?

27. Yu moscna npooaru yire Alye, npodarou no
nis-aiya?

lMponaswuus racrpoHomy posnosinana, Llo BOHA npo-
Kana OLHOMY MOKYMLUEBi MONOBHHY BCIX SI€LLb 1 L€ nis-Aiu,
APYroMy — MoJIOBUHY 3aJHILKY i we nis-AALs, TPeTbOMY —
NMOMOBMHY APYTOro 3aJHIIKY i e MiB-AHLs, TaK caMo BOHA
NponaBaja uYeTBepToMy, M'ATOMY i LIOCTOMY MOKYMLEBI,
Nic/st yoro B SIMMKY 3aJHIIMJIOCS Ti/IbKH OAHE AHLE.

— He poanosinaiite 6aiiku,— 3ayBaxXHB OAUH i3 Cay-
Xayis.— $lk ue BH MOr/IH NMpoAaBaTH ﬂ}B-ﬂuHuﬂ?

— AJe s HiKoMy @i He npojaBana MiB-Aius, a 3aBXIH
TUIbKM Wifli,— 3AMBYBanacs B CBOIO Yepry npojaBLHUA,—
a BCe X BHXOIWJO, 10 NpojaBana came TaK, fiK pO3-
nosinaro.

SIk ue morsio 6yTH?

28. Onuu Koqis)}lmx 3aroBiB CBOIM TPbOM CHHaAM 17 Bep6-
Mozis. CTapuioMy — NMoJOBHHY BCix BepOJIIOAIB, ceCpengz:
MY — TpeTHHY, a MOJIOALIOMY — AE€B'ATY 4YaCTHHY. MaHT
NHYeH| HamajKu NOBrO Chepevanucs, IK PO3MNUTH cnaa-
WuHY. BunagkoBo A0 HHX TMiAifIOB AiLyCh, BELy'H
CTaporo 3HecusaeHoro Bep6JioAa, i B3siBCA POIAVIHTH
Cnaawuny, sigpaBwu GpaTtam-i BaacHoro Bep6oaa.

_ Tomi i3 ycix 18 BepGmoniB craplmil AiCTaB 3TULHO
i3 3amositom 9 (mososuHy), cepenuiil 6 (TpeTHHy), 2
Mosloqumii — 2 (mes’sTy udactumy). bBparu Gyau ny>KH
3a10BoneHi, Aifych Tex, 60 NpH UbOMY 3AJIHUIMBCA OAF
Bo6pe Brogosanuii Bep6MIod, 3 AKHM MIAYCh i MPOAOBAKH
CBIli wasx. §Ik ue Morjio TPamUTUCS?

M po3rasinyau uikasi apudMeTHUHI 3
OMKH — npuknanu Hafinpocrilux Marte
T€H, AKi roTyioTh AOMHTAMBHI pPO3YM
AOcninxKenns 3HauHO CKJAAMHIUMX peajt
MOXNUBUX 3aKOHOMipHOCTEH.

ajaadyi Ta rojoBo-
MaTHYHHX MOZE-
po nobyaoBH 1
bHHX Ta JOTIYHO
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B14MOBIAI, PO3B'A3AHHA

[an'araire: AKU0 81 XOHETE HABHUTUCA
naaearu, T0 CMiauso 3axodeTe Yy 800y,
a AKWO XoueTe HABYUTUCA PO38’A3ysaru
3adaui, T0 posa’asylire ix.

A. NoAA

1. CogisM 3acHOBaHO Ha THNOBOMY BHMalKy 3a-
MaCKOBAHOrO BHKOHaHHsi 3a60OpOHeHOl Ail — JiJeHHs1 Ha
HyJb. 3a60poHa iJleHHsl Ha HyJb— OAHe 3 (yHAaMeH-
TaJIbHUX MOJOXKeHb yciei MaTemaTHkH. Cnpasai, NpUNyCTH-
Mo, wo as=0 i a:0=c. Toni micranemo, wo c-0=a,
a, 3a O3HaueHHsM, Mas Bcix a:a-0=0. Tomy i nie
noBciogHa 3ab6opoHa BHKOHaHHA wiei onepauii, 60 He
icuye 11 pesyapTaTy. Bapiauii Temn ubOro codiszmy
3ycTpiyaioTbesl B aJireGpi, reomerpii, TpUroHoMerpii.

2. [uB. po3B’sizanHsa Ne 1. -

3. Codiam 3acHoBaHHi Ha HeNPaBOMIPHOMY MOLIHPEHHI
icTuHHOCTI npaMoi Teopemu: «SIKiio uucaa piBHI, TO #
KBajapaTH IX piBHi» Ha oOepHeHy: «SlKul0 KBaapaTH
ABOX uHce] PpiBHi, To # Wi uMcaa piBHi». Ha MHoXHHI
HaTypa/bHHX unce] N cnpaBIXyOThCs MpsiMa i oGepHeHa
Teopemu. Ha MHOXHHI Z npsiMa TeopeMa CpaBAXYEThCH,
a obGepHeHa Hi. ICTHHHMM € 4aCTKOBO CTBepAXKyBaJjibHe
BHCJOBJEHHA: «SIKIO KBajpaTH [JBOX LiJHX uHcea DiBHi,
TO i 1li yucaa MOXyTb 6yTu piBHHMH». OCTaHHI NepeTBOPeH-
Hsa Manu OyTH TakKHMH:

3\? 3\2 3 3

(-9 (-D-(-3)

3 3 1 I
ToI=2-57=7

4. ITus. BKa3iBKy A0 Ne 3.

5. Opyrui#i cnocib. o

Codism BHHMK B pe3yJbTaTi 3aCTOCyBaHHsl (32 aHa-
JIOTi€I0) PO3MOAINLHOTO 3aKOHY MHOXEeHHsl BiLHOCHO A0-
NaBaHHA A0 Aii AineHHs, wo, 6e3yMOBHO, € He3aKOHHHM.

[Torpi6uo Gysno. BHKOHATH Taki omnepamii. 4:4=%=

5 .. .
=4-.(1:4),5: 5=—5-=5 - (1:95), i HisiKoro cogicTHuHOroO
BHCHOBKY flicTaTH He BjaJocs 6.

6. IlonyuieHo MOMHJIKY «KPyr Yy LOBeAeHHi» (nart. idem
per idem — NOBTOpeHHs TOro X camoro). lcTuHHicTb
[OBOAXKYBAaHOrO BHCJOBJEHHsl AICTali Ha OCHOBi eKBiBa-
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JIEHTHOrO oMy BHMCJIOBJeHHsA (BCi Hauli MipKyBaHHs FpyH-

"TYIOTbCSl Ha TOMY, lLO CMPaBAXKYETbCA piBHicTb 4n=>5n,

fka piBHOCHAbHA AOBOMXKYBaHiit).

Kpium Toro, TyT npHxoBaHa Lie O1Ha MOMH/KA. Cnouarky,
MH 3po6uaK HenmpaBoMipHe, OUEBHAHO XuGHe MPHNYLIEHHS,
Wo 4=>5, a noTiM BHKOPHCTAAH iCTHHHE BIAHOWEHHA:
45£5. . .

7. 3x—3a+3b=0, To6To npaBa 4acTHHA piBHOCTI,

a ToMy i Becb Bupa3, 3anucaHuil y ¢opmi piBHOCTI, He

Mae 3HauyeHHsi. Ha fioro ocHoBi He MOXHA po6utu Gyab-
AIKHX BHCHOBKIB. .

9, 10. CnpaBai icHyloTb OKpeMi BHAH apo6is, y fIKHX
MOXHa 3aKpec/aioBaTH B UHCE/NbHHKY Ta 3HaMEHHHKY
«3afiBi» uMppH, He 3MiHIOIOUN BeHUHHA APOOY.

Taki ckopoueHHS Moxwlmiai rinpku aaa apobis BHLY

n z

" "\
abmm...mcd__ abmm...med __abed
acmm..mba _ dcmm..mba ~ dcba’

-

n . n—1
Yy sikux a4-c=b-+d, a<d; m=2, 3, 4, 5, 6, 7, 8, 9.
Ycboro icnye 120 Taknx 1poGiB. _ '
Kpim Toro, CKOPOHEHHS LBOFO THIY MOXUBI 417 APOGID

’_-Jhﬂ r_d\-‘
amm..mb _ amm..mb__ ab

—

bmm..ma _bmm..ma ba’

n n—1

Be a+b=m i a<b. Lleii Bunagok 3BOAMTHCA A0 MO-
Nepennboro npu b=c=1. [cHy€ TilbKH 16 apo6is TaKoro
Buny. o

Maremaruka, sk i inwi HayKkH, BUBYalOUH CBOL 00’€KTH,
Knacudikye ix Ha neBHi CYKyNMHOCTI 32 XapaKTepHCTHUHHMH
BJlacTHBOCTAMH LuX 06'ekTiB. Tak, MHOXHHY HaTypabHHX
YHces N pos6uBalTb HA HiAMHOXHHM: 1) MapHEX 1 HE-
Napuux ymcen; 2) niamuoxunu {1}, {npocri yucna}, {ckia-
AeHi uncna} i 1. A. Ha MHOXMHI MPOCTHX HHCET MOXHA
Bl:llmmﬂ  mpocTi uucia BHAY 4k+1, 4k+3, 6k+5,
+L a1t A .

Hum By)X4ya MHOXHHA MaTeMaTHUHHX 06’eKTiB, 30KpeMa

- HCNOBA MHOXHHA, THM GislblLe NOSABIAETHCA MOXKJIHBOCTEH

BHSIBUTH Ha wili Taki creuH(iuHi BAACTHBOCTi, fKi, fK
PaBuio, He cnpaBmKylOTbCA Ha IWHMPLIHX MHO)KHHal)E().
\VIbKa  yeBu3HaHuX npaBui apHQMETHKH (Ne 10—15)

WocTpyiorh e BasuBe MNOJNOXKEHHA JIOTIKH i mare-
MaThky.
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[ToTpi6ui uu-3aiiBi noni6Hi npasuna? 3BHUYailHO, BOHH
HaA3BHYaHHO KOPHCHi. 3amam’ATaTH BCi iX HEMOXJHBO,
Ta B UbOMY i Hema morTpe6u. AJie pisHi pauioHa/bHi
(kpacui) crnoco6u OGYHC/IeHb, 30Kpema MPHHOMM YCHHUX
o6uKcaeHb, pallioHabHi CMoco6H pPO3B’A3yBaHHs 3anad,
3aCHOBaHi caMe Ha TOMy, 110 Ha MEBHHX CYKYNHOCTSX
yuces, aire6paiuHux BHPa3iB abo reoMeTpHYHHX ¢iryp
BIAETbCA BHSBHTH 3aKOHOMiPHOCTi, MPHUTaMaHHi TiJbKH
06’€KTaM BYXXUHX MHOXHH, SIKi 0al0Tb MOXJHMBICTb pa-
ujoHasi3ysBaTH Po3B’A3yBaHHsA MNocTabjeHoi 3afaui. Tak
CJifl pO3yMiTH WLiHHICTb i CMHCJ MOSIBH HaBeleHHX He-
BU3HaHHX NpaBuJ. Ix Haa3BuyaiHo 6arato. | unM Ginbue
MM iX 3HaTHMeMO, THM 3 MEHLIOI 3aTpaTol0 3YCHJb i
po6oTH 3yMieEMO pO3B’A3yBaTH pisHi 3apaui.

a— a

N b b .
1. = iB H
11. PiBHicTb cTd ~ GKBiBaJeHTHA TaKuM (npu

c,ds=0ic+d=0) : (a—b)cd=(c+d)(ad —bc); acd —
—becd=acd + ad® — bc* —bed; ad®—bc*=0 i cnpaBa-
KYETbCA TiMbKH MNPH BHKOHAHHI LHX YMOB.

12. Lle xopucHe NpaBHJO TeX He € 3arajbHHM, a
3aCTOCOBHE TiJIbKM [0 YHCJOBHX BHpa3iB cneuiaJbHOro
Buay. BoHo 3acHoBaHe Ha ¢opMmyJi

a@4+6 _  a+b
@ +(@—by a+(a—b)’

Cnpasai,

A+ atb | a’—ab+b? _

a+(@a—by a+(a—b) a*—a(@—b)+(a—by
a+b a’—ab+b? a+b

= a¥@—b) d—dtabt+a—2b+b at+(@—by

13. [IpaBuso 3acHOBaHe Ha TOTOXHOCTi:

n P n a
v a+a"—l=a l/‘a"—l'

14. a) [TpaBu/0 CNpaBAXKYETHCA TiNIbKH IS UHCEN BHAY
2 2

a a . a
a+a—l a'a—l : a—l_a—-_—
ne a>0.

6) IlpaBujio CIpaBAXKYETHLCS TIIbKH AJIS1 YUUCEN BHIY
b
—c—+ 1—0—7 = ‘b ,
ze a, b, ¢>0. ‘+( l—e—7

@
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15. a) lg(a+b)=lIga+lgb<b>1 ia=;ﬁ—];
b2

6) lg(a—b)=lga—Ilgb<=b>1 ia=b_l.
_ 16. CynepeunicTs B piBHocTi (5) Mae iHwe Axepeso
| He 3a/eXWTb BiJ TOro, NpaBHAbHA UM HEMNPaBHJAbHA
Besqnka Tteopema Pepma. B aiBiit uactuHi piBHOCTi (9)
3MiHHI x, y, z— HaTypa/bHi, a B NpaBii BOHH € KOMIO-
HeHTaMH BNOPAAKOBaHUX TPioK (ry, ra, r3), A€ I, I2, 13—
TaKi fonatHi AificHi uucaa, wo r}+ r3=ri. Tomy cynepeu-
HiCTb MM 3anporpamyBaji, NOEAHABLIH 3HAKOM PiBHOCTI
BUDPa3u, 3afaHi B Pi3HUX 061aCTAX BU3HAYEHHS i 3 PISHHMH
MHOXXHHaMH 3Ha4eHb. .
Teopemi ®depma npucBsueHo BesnuuesHy JiTepaTypy,
Nponopuifiny i1 nonyasprocTi i KiJbKOCTi cnpo6 B3fATH 110
$opremio matematuku. Jlo 1978 poky Teopema Pepma
LoBeneHa Aast BCiX n<<100000. Tomy B MpHKaadax, sKi
!l cnpocToByioTb, HOBOAHTLCA OMNEPyBaTH 3 4HCIAaMy,
Ginbuwnmu 3a 1000900
IIpo ictopilo nuTanns i mocArHyTi pe3y/bTaTH PafuMo
Npouutatu B KH.: [locTHHKkoB M. M. Teopema ®epma.
» 1978 i daBapac TI. lNocaeaussi Teopema Pepma.
€HeTHUeCcKoe BBeJeHHe B a/ire6panyecKylo TEOpHIO HHCeJ.
-» 1978. Tinbku onpauioBaBllH Ui ABi po6OTH, MOXHa
3po3ymiTH, B sIKOMY HanpsiMKy BapTo MpPOROBXYBAaTH
MOWYK | wo o3Hauyae KOXKHHI HOBHIl HOro KPOK.
. 17. Nonyweno noriuny nomunxy niOminu Te3u (nat.
!gnoratio elenchi), aymoBneHy MOpyIIEHHSIM 3aKOHY TO-
TOXHocTi B npoueci nosesenns. CyTb ii nosnsArae B TOMY,
Wo, nmouaBwu OBOAMTH OAHY Te3y, Ha MeBHOMY eTari
?Houlieneﬂﬂﬂ NOYHHAIOTH HenoMiTHO, 3AMaCKOBaHO AOBOAMTH
Y Te3y, TilbKH 30BHILIHBO CXOXY 3 TONEPerHbOIO.
aMe ToMy Tesa, siKy noTpi6bHo O6yJo JHOBECTH, BH-
ABNsieThen He fOBeAEHOIO. ]
OT?KG, wo6 y noseaenHi (a6o pO3B’A3aHHi 3ajaui)
ggaB'ﬂﬁyﬂocn migMiHy Te3u, noTpi6HO AOTPHMYBATHCA
BHJa, wo6 Te3a G6yJa TOTOXHA [MPOTArOM yCbOro
LoBenenHs. '
ko Hawomy npuksani Mu Tibky L0BeJH, WO KOJIH HE BH-
N HyloTbest ymoBu 1) a6o 2), To x"4y" 52", ajae 3BLICH
OBCiM He BunuBae AoBefeHHs: Beaukoi TeopeMH depMa.
Bani; Hexait mamnna norpe6ye 100 kr masbHOro. Bncp;);
Saeuin mpotoawl Nepuors puovasRaropo 12
BHPOBKOHOMII,InaanPro norpi6Ho Gyae 100 —40==00 KI.
alKeHHsi apyroi npono3uuii (He3anexHo BIL nep-
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woi) AacTb eKOHOMil 91 kr (60 - 35 % =21 kr), i MailHHa
micasi uporo norpeGyBaTHMme 60 — 21 =39 (kr) maJjbHOro.
BnpoBalKeHHs TpeTboi npono3uuii Aano 6 39-25%=
—9,75 (kr) eKoHoMmil ma’bHOrO, i ans poboTH MaulHHH
micasi BNpOBajMeHHs BCiX TPbOX npono3utii -NOTPi6HO
6ysi0 6 BUTpauaTH 39 —9,75=29,25 (xr) maJbHOro. Tomy
eKOHOMisi Bifl BNPOBaXEHHS BCIX TPbOX npomno3uLii cra-

nosutume 70,75%.

19. MicTKicTb BOJIOTH B siroAax smenumiaca 10 98%,
a yacTKa CyXxol pedoBHHH CTajad cranoput 2% (1009% —
—08%=2%). Ll 20/ macu Airill CTAHOBAATH TaK CaMo
1 kr. 1% cTaHOBHUTb Temnep 1:2=0,5 kr. A Tomy Maca
arig (3arajbHa Mmaca cyXoi pevoBHHH i Bosoru) Tenep
nopisuioe 0,5 - 100=50 (Kr).

Otxe, 106 BOJOTICTb | uenTHepa AriA 3meHWHJACA
Ha 19, notpi6Ho 6yjio BunapyBaTH 50 Kr BOAH.

Lleit pe3y pTaT 343€TbCA napafioKCaNbHHM, i KOJH KYyp-
nan «Hayka ¥ KH3HbB» (1965, Ne 2) ony6aikyBaB
po3B’A3aHHSA niei 3anaui, OAHH 4HTaY, 6yxramep-neﬂcio-
Hep HamucaB [0 penakuii rHiBHOro JHCT3, aMicT fIKOTO.
3BOAHMTBCS A0 TOTO, 1O «TAKOro HE MOXKE 6ytu». Penakuii
)KypHany BApYyre OBENOCH fMoBepHYTHCA A0 Lel 3ajfavi
(1965, Ne 12, c. 149) i LOBOAUTH JNIOIMHI, KA BCE XHUTTA
Ma/ja crnpasy 3 OGUHC/ICHHAMH i niapaxyHKaMH, 1o 3ajaua

po3B’si3aHa TPaBUIBLHO.
90. 3a UBSXH Yy MiAKOBaX JoBeJlocs 3anJIaTHTH —;-+—;—+

1

9.9% ——
4142422422+ ..+2%7% k. Lle nopisHioe ——
—o2_1_4193 303_‘2— k., T06TO 6aH3bKO 42 THCSY KPO.

3a TakHx yMmOB BapTO KOHA AaTH Ha gopauy.

3ajaui Ha 3pocTawoui i cnaiHi reoMeTpHuHi nporpecil
Ha[A3BMUYaiiHO MOMYJsPHI. linpoko Bizoma iHAiACbKa Je-
reHaa MNpO BHHAropopy 3epHaMmu, UlO BMicTSATbCA HA
KJIiTKaX [axoBoi JOLIKH, akoi saxagas y uapsa lllepama
sunaxiguk maxis Ceto. llap 6ys o6paxkeHuil Misep-
HicTI0 BUHAropoaH, a HacnpaBAi BHABHJOCH, 1O noTpioHO
6ysno 6 BiAAaTH 18 446 744 073 709 551 615 3epen. SKuLO
BucoTa Komopu 4 M i wupuHa 10 M, TO AOBXHHA ii
nosuHHa cratoBuTH 300000000 K, 1106 BMICTHTH TaKy

KiJIbKiCTb 3€pHa.
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21. Ha cymy 147573952314 7985056112
i 30 -
HeT. Takoi cymu rpolueii He iCHye y BCix 6aHKg1>;")éBir\:*())/.

. 22. TosuiMHa cToCy apKyuwis nanepy Gyae B 2% pasis
bW, HiX TOBLLHHA B3ATOTO apkywa manepy, To6To
ﬂe(l)uoamnme LIL-Q =109951 1627776 MM, O6aH3bKO
10 Tuc. km. Lle Tpoxu 6inble, HiX TpeT ia Bi i
Bin 3emsi no Micsaus. periiia puctar
"02?./2ﬂepmoro pa3y cessiHKa Nponasana cBoi sibayka
no 975 K., a 1pyroro pasy 'CBof H cyciiuuHi npoaasaJia

| 2K., TOMY BOHa BTpaTHJa Ha cBoix sabaykax
(?—? -30=3 K., ajne 3a sbayka CYCiAKH BOHa
BTOpryBaJja OifbLu i ink;
(lyl . e, HiX BTopryBana 6 cycinka Ha

iy 0=2 k. Otxe, 3araibHa BTpaTa i CTaHo-
BUTb 3—2=1 (K.).

TH§4. [&ocunbﬂnu OyB HeuecHHH# i moraHo 3HaB apu(p‘Me-
Hbo?‘lé) 3gﬂnmrocnona2ps r?‘;remo noBepHyB 5 QpaHKiB, y
HumMaoCs paHkiB. Aune z ;
. KOXHHH T
oflepxkaB Hasag no 1 ¢ Yo
_ anky, to6To B
A paHKy, OHH CNNATHJIH
dpanukis, a ue Ha 27—25 dpaHku Ginblue, HiX ofepKas

rocnopap rorento. Lle i i
! .UdeieTi2 i
co6i noCHAbHHIL. (bpaHku, sKi npuBAacHuB

25. Maca 3emsi CTaHOBHT 24
> C b 6. 10°* xr. Ilpunyecr
T r?)il:{r;a nt\it"z)lt!(: l:;u:(s;;u 3a 1 c660 Kr Ha Bglco);y pllms,
A Mae i iB
o J YTH CTiNIbK
TOﬁTOH:‘ 1333 ggg;e,ﬂy o Kineus o ﬁ)ilnbme 3aH 6p.a?33
T o aa - 7IKLLO KiHelb KOPOTKOro nJje4ya BaxeJl ’
(o sor pukpinneno 3emalo) ninHiMerbcs Ha | i
JOBroro onycTHTbCA Ha 1 cm « 1028 = Ma 102C'M’

=10'® km. Lla Bixcran M Y

3a BiAcTaHb Bif 3eMJ?i Bﬂgoogomi'ﬂb"og:? pasis Ginbwa

onycKkaHHa cTaHoBuaa 6 1 m/c, To pyx L‘llo“;m;“BHnchm

MaB [POAOBXYBaTHCS 10'2 pokie. Hasitb ;;? oea

onyckaHHsi BiaGyBaTHMeTbCs i3 L[IBHJ.IKiCTlO‘CBiTI:ILIl: ro

A5 3aBeplleHHA PYXY 6yae notpi6uo 100000 pomia’ e
He BunaakoBo ApXiMe/liB BaXiJib — OHH 3 Hafinonyasp-

HiWIMX KPWJIATHX BUC/IOBIB.

926. Pumcbkuit opuct CanbBii po3B’si3yBaB 3ajauy Tak.
C“anumﬂy HeoOXifHO PO3AITHTH HA 7 uvactuH; 4/7 onep-
Xutp cpp, 2/7 ApyKmuHa i 1/7—nouKa. Mpn ubomy
Oyne pukonana BoJis OaTbKa: CHH O/lepKHTb BABIUi
Sinbwe 3a marip, a MaTH paBiui Ginblie 32 LOUKY.
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27. Mokyneub - 3acTas KynuB Jauwniocs
[Mepuunit 127 64 63
- ApYTHi 63 32 31
TpeTid 31 16 15
yeTBepTHH 15 8 7
n’ATHH 7 4 3
1IOCTHH 3 2 1

28. JlonylileHo JOTiuHy MOMHJKY MiAMiHH Te3H abo yxu-
neHHsl Big Teau (auB. Bimmosiap mo Ne 17).

B 3anpornoHOBaHOMY PO3B’si3aHHi MipKyBaHHsSI TNOAaHi
TaK, HiGH pO3B’A3y€ThCs [aHa 3aja4a, a HacnpaBii —
inwa. 3anoBiT ckiajeHo HemepenGauiuBo. Ajuke cyMa

YaCTHH (—;—+%+—:’—=% He CTaHOBHTb yCbOro Maiia.
. 7 .

CrapuioMy Gparosi nepeabaueHo nepeaary —12— roJis

TabyHa, cepelHbOMY —'31, MOJIOALLIOMY _191. B cymi ue ckianae

g1%9=16%, a % BiA oaHoro Bep6GJioaa JMLIAIOTECA No3a
aanoBiToM KouiBHuka. [igycb Tak mniaminuB Te3y (3a-

. . 1 . .
noBiT KouiBHHKA), LLO -%~6pa.nu ue Big 17, a Bin 18 oau-

HHIlb,— YHCEJbHOCTi HOBOro TabyHa BepGaionis. Ause
Take PO3B'A3aHHAA (AKTHYHO € TiNbKH HaG/nXKeHUM BH-
KOHAaHHSIM BHMOrM 3anosiTy. ®akThHuHO, cTapwuil 6part

olepxaB Oinbiue Ha 9——1—27-=—; Bep6Jiona, cepenHiii Ha
17_- 1 . 17__ 1
——3 =3 @ MOJIOALIHHA Ha 2 T — 9"

OT i 3aKiHuuaacsa mepiua Halia MOAOPOXK Y CBIT AHBO-
BH)KHHX BHTBOPIB JIOACbKOI AYMKH — coi3miB Ta napa-
nokciB. UYac 3po6uTH nepili BHCHOBKHM i 323HPHYTH 3a
rOpU3OHT.

Ko HHil HaBeJeHHil npuK/aal — codism 6y nos’fA3aHui
3 [eAKOI0 CYNepeuHicTio, 3yMOBJeHOW Ginbii a6o MeHL
BAAaJO 3aMaCKOBAaHHMH TNOMMUJIKaMH B MipKyBaHHAX.
Monepeny Hac 4eKalTb 3YCTpidi i3 cynepeyHOCTSAMH
iCTOTHO iHWOro poAy — napajaokcamu. [TapaaokcH € By3.no-
BHMHM LEHTPaMH, BiXxaMH DO3BHTKY KOXHOI HayKH, fAKi
BiAGHBAIOTh CYNEepeuNuBiCTb ABHLL NPUPOLH i MOABA AKHX
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CBIAYHTB NP0 HeOOXiAHICTb Meperyisily YyCTaN€HHX MeX THX
YH IHWHX MOHATb i Teopi.
aé?(:;:,aﬂmj_'ue BiYHe HAGJHIKEHHA HAWOro 3HaHHA N0
Haym{luon icTHHH. A ycTajeHi, 3BHYHI MOJOKEHHA
o napagurmu (Bif rpeubKoro nopadeiypa — 3pa-
BaJl,bHOMpMa) SIBASAIOTL COGOI0 MeBHi 3YMHHKH B MI3Ha-
TpHBanuzu ngouecn, AKi, 3BHYaiiHO, He MOXYTb 6yTH
Fereqy - ame Ue MaB Ha yBasi HIMEUbKHH Q)l.nocogu)
icTaan B?;I:T:iuias, O «CyNepeuHicTb € KPUTEPIH
Py YTHiCTb  cynepeuyHocTi — KpuTepiii  XxuGHOI
nogl::; Zgi::l: T:ie 3aBXAH BKJIaNaloTbCsl B OGCATH
MeXi B ycn napapurmu. Boxn mnopyuwyioTb 11
Canbui. 3rougm )*]é)HHMalOTbCﬂ cnouarky sk Napanok-
ML Mackon, € CTae 3pOo3yMmiiuM TOH ¢axT, o
IHaHHy o MapajoKciB MPHXOBYETHCA HOBE, raubue
Hapanum% HaBKOJIHWHIH CBiT, fIKe 3 4YacOM CTa€ HOBOIO
HOBHX io 10 HayKH. quamox 3HaHHA CNPHYHMHSAE MOFBY
LHrMamy Pénoxcua, sIKi, B CBOIO 4epry, CTaloTb napa-
W 110.H ame Tak MpoKIafaBcs i MPOKNANATHMETHCS
iKano ayKoBOT iCTHHH.
c_raponam"npoxaecm TYT OAHY mnapaienb. 25 JIOTOrO
MexXonyy sﬂgmgmauu OyuHo BlIaHOBYBaJM Gora Mex i
MeXopi cmanl;m-—Tep.Mma.. Y ueii NeHb HeNOTOpKaHi
3eMensui g KameHi Ta iHWI 3HaKH, IO PO3RIISAIH
CTPiuKawy, HOKKH H J1ICOBi yriaas, NpHKpallaJH KBiTaMH,
Hayui’w pHBaJs nosoJoToOlO.
Ta sakomis ex;\ IUaHYIOTh MeXi MOHATb, HAYKOBHX TeOpiH
YeTane péM J€ He #AK »XKOopcTKo, pa3 i HasaBXAM
PYGexi, pio !;H HaluMX 3HaHb, a TibKH $IK AOCATHYTI
eHi B KHX Biapaay X, 6e3 wWoOHaiiMeHLIO]l 3y-
HpywaloTh nani.. Agxe TaM, e e TiJbKH

JIH Mexi i
Hayny O i HawMX 3HaHb, CLOTOAHI — BXKeE
YKH. (Noknanuiwe nup, 7, 48). B




AJTEBPA
| MIOYATKIA AHAJIZY

Ancebpa wedpa, 8oHa
yacto O0ae binbwe, HiX
Yy Hel npocAare.

K. LAJTAMBEP
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[ ke Zo b

AABH! 3HAROMI

3mict cxos8ano e arcebpaiunux opmysrax
048 T020, W06, PO3KPUBAIOHL 3AKOH, He
nosropiogary CTO pasié TO20 CAMOZO.

0. I. TEPUEIN

1. 2X2=5.

[Mepwuit BapiaHT MipKyBaHb

A Hexait a=b+c¢, Toai 5a=5b+5¢c i 4b+4c=4a.
JNonaBluy MOYJeHHO ABi OCTaHHi piBHOCTI, AicTaHeMo
4b+4c+45a=>5b-+5c+4a; Tenep, BiAHABIIK BiA 000X
yacTHH no 9a, Matumemo: 4b-+44c—4a=>5b+45c—H5a,
abo 4(b+c—a)=5(b-+c—a), 3BiAKH BHNJIHBAE, LILO
4=>5.

HNpyruit BapiaHT MipKyBaHb

A Hexaii a=4, b=5i 'c=£—'2|'—b, abo
a+b=2c, (1)
3BiAKH
a=2c—b. (2)
[NepeMHOXHBLIK MouseHHO piBHOCTI (1) i (2), AicraHeMo:
2ac —a?=2bc— b°. (3)

[ToMHOXHMO 06uABi uyacTHHH piBHOCTI (3) Ha —I,

TOAi, AOAABIIH A0 KOXHOI YAaCTHHH NO.C°, MaEMO:
a’—2ac+ 2=b>—2bc+ 2, (4).
To6t0 (a—¢)’=(b—c)’.

Y pesyabrati 10o6yBaHHSI KBaJpaTHOro KopeHsl 3 000X
yacTuH piBHOCTi (4) MaeMo a—c=b—c, abo a=b, abo
4=>5.

Tpetili BapiauT MipKyBaHb

A Hexait b — 6yab-sike uncyo i a=b-+41 (1). INomHo-
JKHBUIH PiBHICTb (12 noujeHHo Ha (a—b), MaTuMeMo:
a®*—ab=ab+a—b"—b, abo a®+b*=2ab+a—b (2).
[TincraBuBuy B piBHiCTb (2) 3HaueHHs a=2 i b=2,
MaemMo 4+4-4=8-+42—2, To6T0 BipHy piBHicTb. Tomy ii
BHXigHa piBHiCTb a=b-1 Gyne BipHOIO npn a=b=2,
TakuM 4uHOM, 2=2-+1, abo 4=5.8

2. 5=7.

A Hexait b=1 i a=1,5. Toni 10a=156 i 14a=210b,
3Bigku 14a— 10a=21b— 15b, a6o 156 — 10a=21b — 14a,
5(36 —2a)=7(3b —2a), 3BigkH 5=7.1
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3. Bynb-sike unc/io n0OpiBHIOE CBOI# MOJMOBHHI.

Mepwwuit Bapiant MipkyBaHb

A Bigomo, wo a?— b*=(a—b)(a-+b) a1a Gyab-AKHX
ql;ce.n. MpuitnaBu a=>5, BHKOHAEMO TaKi NepeTBOPEHHS:
@ —d'=(a—a)- (a+a); a - (a—a)=(a—a) - (a+a), 1o
4t a=2q, a60 a=0,5a. E ’

IOpyruit Bapiant mMipKyBaHb

A Hexah a=b, a6o a’=ab, Todi a® —b?=ab—b?%
a6o(a+b) - (a— b)="b - (a—b), 3Binku a+ b=>b. Ockinb-

i
KM, 3a ymoBow a=b, To 26 =0 abo b=—2—b.

4. ITnsa koxHoro uucaa n:n=n-+1.

Mepwuit sapiaut mipkyBaHb

. A TlouneMo 3 oueBuanoi pisrocti (n+ 1} =n*+2n+1
| BUKOHaeMo Taki oueBMAHI MepeTBOPEHHS:

(417 —(2n+ 1)=n?, (n+ 1P —(2n+1)—=n@n+1)=
=n*—n2n+1); (n+12—2n+1)(n+1)=n’—n@n+1);
(21— (20 4 1)(n+ 1)+ -2+ )=’ —n(2n+ 1)+

T @I (a2t P =g @n DY
(”+|)—%(2n+l)=n——;-(2n+l);, n=n+1.E

Opyrua BapiaHT MipKyBaHb
\A BisbMemo totoxuicts n?—(2n+ 1)n=(n+1)’—
(n +21) * (2n+1). Nonaswu no obox ii yacTuH KBaapar
Y 2 2n+1
Heng St 1 , diCTaHeMo: (n'—-z'lzi'-) =(n+l— n;') ,

2
a
Le O3Hayae, wio n_.2izj__l.=n+l__2i2-|__—l,

’l§n+ l.

3BiKH

Tperig ‘BapiaHT MipKyBaHb
"fg Poarasnemo piBHicTb 3 — | =6 —4, fIKa € iCTHHHOIO.
noHae.MO ‘Temep psa nepeTBOpeHb, fKi i NpHBEAYTb
TPIGHOro Ham BHCHOBKY:

3y
l=6—4, 1 _3—4_5, | —34+=4—6+

e I o T

3Bj
MKH 19" 260 9—=3. 3—4, ..., n=n4 L.
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CKOpHCTaBLIKCh TPAH3UTHBHICTIO BiAHOWEHHS PiBHOCTI
(aKwWo a=>b i b=c, T0 a=c), NPHXOLHMO 10 BHCHOBKY,
1o BCi HaTypaJ/bHi 4Hcaa PiBHI MiXK coboro.

Anre6pa cnpaBai weapa Hayxa!

5. ¥Yci uncaa piBHi MiX coboto.

[Tepwuit Bapiaut MipKyBaHb

A Hexait a i b—nBa 10BinbHI 4Yuchna, NpHUOMY
as=b i a>b. INo3Haunmo pi3HHLIO yucen a i b uepe3 c,.
TO6TO

a—b=c, a6o a=b+rc. (1)

[TomMHOXKHBIIH O6HABI YacTHHH piBHOCTI (1) Ha (a—b),

maTumeMo a®—ab=ab + ac— b*>— bc, 3BiaKu

a’—ab—ac=ab—b*—be. (2)
Lo piBHiCTb MOXHa 3anucaTH y BHIVIALI:

ala—b—c)=b(a—b—o). (3)
[Moninuswy o6uaBi yacTHHH piBHOCTI (3) Ha chinbHUH

MHOXHHUK (@ — b — ), MaTuMeMO a=b.

IOpyruit BapiaHT MipKyBaHb

A Hexait 3HoBYy a Ta b —aBa [0BiIbHUX uHCAa i
a>>b. Toni 3aBxau icHye unciio d — cepease apupmernute
yucesa a i b, To6To

2tP—d, a6o a+b=24, (1)
3 piBHocTi (1) ZicraHemo:
. b=2d—a (2)
i
2d —b=a _ (3).

IlepemMHOXHBLIH MOuseHHO piBHOCTI (2) i (3), micranemo

2db — b*=2ad — a?. (4)

BinHimemo nounewno pisuicte (4) Bia  oueBMAHO]

piBHOCTi d®=d?, marumemo d® —2db + b2=d? — 2da + a2,
a6o (d — b)’=(d —a)?, abo

d—b=d—a. (9)

. PiBHicTb (5) 03Hauae, Wo Npu BigHiMaHHI Bix d unucaa b
AicTaHeMO TaKy caMy pi3HHLIO, AIK NPH BiAHIMaHHi Big
TOro X uucna d uucaa a. Ockinbku 3a ymMoBM piBHOCTI
3meHLubea:Hx i pi3HHLb MaiOTb 6YTH PiBHUMHU i Bil €MHUKH,
TO a=—0b. W
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6. Cyma Gyab-fIKHX ABOX uMCes JODPIBHIOE HYJIO.

Mepwuit sBapianut MipkyBaHb
A Hexait a ta b — 6yab-sKi uucaa i a+b=c. Bu-

KOHaemo Tenep Taki oueBHAHi nepeTBopeHHs: c(a+b)=
=(a+b)%; ac+bc=a’+2ab+b% a’+2ab+b*—ac—
—bc=0; (a’+ ab—ac)+(ab+b*—bc)=0: ala+b—
—~¢)+b(a+b—c)=0, 3Biaku a+b=0.

Opyruit Bapiaut mipkyBaHb

A Tlpunyctumo, wo :

x=a, (1
TOMi:  4ax=4a®, —d4ax44a*=0. —dax+4a’ "=
=X, (x—2a)=x* x—2a=ux. :
n‘IICTaBMMO 3 pisHocti (1) 3nauenns x=a. Tofi a—2a=a,
\a=av a+a=0.

HOBI MOYIMBOCTI — HOBI PE3YJIbTATH

Jhiodcokuti posym He 8UHALO8 inwoi
MQUIUHIL, KA TAKOIO X MipOi0 GUBIAbHA-
aa 6 6id wydwoi poboru, AK aacebpa.

AX. B. I''BEC

7. 4> 19,

Hotélo Oﬁpx YaCTHH O4eBHAHOI HEepiBHOCTI 7> 5 A0AAMO

Kitpy, Toni 7—8>5—8, abo —1>—3. Tenep., OMHO-

(\IL)U” MOYJIEHHO OCTAHHIO HepiBHICTb HA (—4), AiCTaHeMO
8 si(_4)>(_3) - (—4), abo 4>>12.

* 7KMo a>b, To a>2b.

Hepiny TXKe, Hexall a>>b. [ToMHOXHBILH oﬁunai 4aCTHHH
o2 OCII Ha b, gictanemo ab>b" (1), 3Binku ab—a">
Ona\a’ a6o a(b—a)>(b—a)(b+a), abo a>b+a

HepiBM-O MOYNeHHO [0 OCTaHHbOI HepiBHOCTI BHXIAHY
] HieTh a>b, toni: 2a>2b-+4a, a6o a>2b. B

- Hyas Ginpwmit sin 6yab-SIKOro uYKc/aa.
Hexaii' @ — nosinbue mopatne uncno. Toai

i a— 1 <a. (1)

‘OMHQk . . .

lllcTaHeMt;Bm" 06u1Bi yactunu Hepisocti (1) Ha (—a),
—a’+a<—d’, (2)

50
1o HﬂaP“’“ 10 060X yacTHH HepiBHOCTI (2) Mo a?, npuiaemMo
€PIBHOCT| <. '
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10. Ksagpar G6yub-AKOro uHcjaa NOPIiBHIOE OLHMHHLI.
A Hexait
mz
x=y=- (m€EN), (1

toni Yx=Vy. (2)
BigusBiM mouneHHo BiL piBHocTi (1) piBHiCTb (2),
picTanemo x— Yy x=y—yy, x—y=yx— Vy, (Vx+
+H/PWE—VY= ff_—rﬁ, Vi+vVy=12yx=Ll

. m D
OCKiJIbKH X==", TO 2 1;— =1, m*=1.

11. Byab-fike LO/AAaTHE 4YHCIO, HOPIBHIOE Bil’eMHOMY
yHcAYy, SIKe MA€ TaKHH XKe MOAYJb.

A Hexait a>0, Toni y—a - y—a=y/(—a)(—a)=
y—a- y—a=(/—a))=—a, TOoMy a=

Han'pK.nan: /=3 . y=3=y(=2) - (—2)=y(—2\=
= y/T=2 V=2 y/=2=(V/—2)’=—2, a Tomy 2=—2.

Mpumirtka. 3 po3risiHyTOro NPHKAAAYy BHIIH-
BaloTb UikaBi BucHoBku. Cnpasai, a=—a, TO
a+a=0, a6o 2a=0, ane 250, Tomy a=0. Lle#
pe3yabTaT He CynepeudTb BHCHOBKY i3 3ajaui 3.

12. Slkuo p<<q i n— OyAb-fike MapHe HaTypaJjbHe
YHCao0, TO n - p<<g.
A Hexan
p>01i p<qg. (1)

[MomHOXHBWH o6uABI uacTuHM HepiBHOCTI (1) Ha p,
gictaHemo p’<<pq, 3BiAKH

p?—q*<pg—q’, abo (p+q)(pP—q)<q(p—9q). (2)

MMoainuBUIX MOUNEHHO HepiBHICTb (2) Ha (p—q), MaTH-
MeMo p+ g<<q. JonaBuix NOuJeHHO OCTAHHIO HEPIiBHICTb
i HepiuicTp (1), Aicranemo 2p+-g<<2q, a6o 2p<<gq.

Tak camo sK 3 HepiBHOCTI p<<qg Maemo 2p<<gq, 3
HepiBHOCTI 2p<Cg Jerxko picraTu 4p<<q, 3BilKH 8p<gq
i T. 1., To6TO Npu HoBinbHOMY napHomy n (n€N), akuio
p<<gq, T0 np<q.

13. Lle pa3 1=2.

A TligctaBuBLUM B paBy YaCTHHY NPaBHABHOT PiBHOCTI

== (1)
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2
3aMicTb uucsaalBupas 3—3—| nicranemo 1=——-75"- 3po-
3-30
6MBIUM LIO MiACTAHOBKY lie pa3, AICTAHEMO
2 . @

33—

3—

[oBTopuBILM Ty XK MiACTAHOBKY HECKIHUEHHE yucao pasis,

AictaHeMo PiBHICTb

1=___?T._- : (3)
3———5—
=3
3 Apyroro 60Ky,
__2 (4)
2__'3—2

. , : ictb 2
Mincrapuswn B npasy uactuHy piBHOCT! (4) 3amiICTb

P T JicTaHeMo

3——
52, (5)

3—2
2 NoBTopupwM ii HeckiHueHHe 4HCIO Pa3iB, AicTaHeMo:
Qe 2 — (6)
3_,___—-—

3——

3—..

. . . . P iBHi
o H,P?BI yactunu pisHocred (3) i (6) pistl TOMY PIB
MBI iX yactuum, To6TO 1=2.

14, 3>7. .L)3>

4 Mponorapugmysauin oueBnAHY HePiB“iCTb( 3
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>( %) 7, MaTuMemn 3f1g(%) >7 1g(%) , a NOAINHBILH

1
il MmouyJeHHO Ha lg(T), MPUXCUUMO [0 HamneBHe He-
npaBu/AbHOrO CriBBiAHOWeEHHs 3>7. B

5. L>L

4 2°

Mepwuit BapiaHT MipKyBaHb
A Tlounemo 3 HepiBHocti 2lga>Ilga, Tomy lga’>Iga.

[Mpuiinaswu a=-—;—. MaTHMEeMO Ig%>lg—;—, 3BiAKH
—l—>%, 60, ik Binomo, GifblIoMYy Jorapu@my BiANoBiLaE
i Gisblue YHCJIO.

Opyruii BapiaHT MipKyBaHb

A sin—Z-:sin%, Igsm——lgsm - 21gsin %>
>lg sm lgsm —>lg sm , sin —>snn 6’ ane
I |
sin T_ 5 TOMY (—) >—, a6o > T

16. KBaapaTHuit KopiHb 3 6y11b-$lKOI‘0 HaTypaJbHOro
yhcsla € YHCJO ippallioHanbHe.

A Hexait n€N i ;/7=%, Ae p i g — HaTypaabHi,
2
a —5——'Hecxopomuﬁ Api6, abo g=1. Toni & =n. B aiiii
q
YyacCTHHI HECKOPOTHHUIi Api6, a B NpaBiil HaneBHe wLije ynco.
Aute HecKOpOTHHH pi6 He MOXe AOPiBHIOBATH LIJIOMY UHCAY.

Tomy ans 6yab-sikoro HAaTypaJ/ibHOrO YHC/Ia 1 YHCAIO y'n ue
€ paliOHa/lbHUM, OTXKe, BOHO ippalioHaibhe. B

17. 0=4=—4.

A PosrnsHemMo HeckiHueHHu#t pag 4 —44+4 —4+4 ..
i o6umncaumo pisHumu cnoco6amu Horo cymy S. [o-nepuie,
3rpynyBaBlIH uJ€HH N0 1Ba, JAictaHemo: (4—4)+

+(4—4)+ . ..=0. Tenep 3rpynyemo useHn psiy no ABa,
noqm-xaloqn 3 ppyroro uneHa: 4—(4—4)—(4— —4)—..
—(4 —4)=4. TlepecTaBuMO MiCUAMH uNeHU psdy i 3rpy

nyemo ix: 4—4+4—4+ ..=—4+4—4+4— . =—4+
+@—-H+@—-4H)+¢@—4+...=—4. Ockineku S=0,
S=4iS8S=—4, 10 0=4=—4.
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18. 2=01i 1,38=0.6.
A Moxna nposecTH (AHB.,

| |
l‘7+;—3—

nanpukaan, 34), wo pal

- +—I — + i ? jioro cyma [
— 4 ... 36iKHHH, @ H

4 5 6

|
. . <<, a
lopiBHioe In2 i wmicTHTbCA B Mexax: 3 <

ToyHiwe In2~ 0,69. Tenep BHKOHAEMO Taki ail:
9 2 2,2 2. .

o 2,2 2,2 2,2 2.,°%
A=2—F+5—713 ﬁ.+27 l8 29 110
TR R L A T

! 2 _1Yy—..
d=e-n-7+(5—7 —T+(? 5)7

S

A=1 2+3 4+5

3BigcH BUNIMBAIOTb ABA BHCHOBKH!

1) 9=y [-£0, Tomy 2=0 i 2) 2I=1 I~
0,69~ 1,38.

0,69, TOMY

| 19. [lns Bcix HAaTypaAbHHX A

i : : ! 1 l e =
i ntni4+n+1 +—n—+';g'+71‘3'+
Moxna nepesiputu nineHHaM, 10

=n+n+n’+.. it

=

Nonaswm nounento wi piBHQCTi, AicTaHeMo:

1
O=.n*+n’+n+1 —I——Ill- +—,;-2+--'

=244+
a4 H = 24+ 44+8+164.. Todi 2x=
+8+ lgx'i%g-i- ! -‘-36(-)|—2x_!—_-x—- 1, 3BID.KH x——--—l OTtxe,
14244481 164..=—1, a60 o=—1 5

2l o< —1 (napanoxc Bannica).

4 Ouesugno, wo ——_IT_—1-<—— TOMY




METOA, MATEMATHUHHOT IHAYKLIT

Bud nisnaunsa, ke nidTeepOicyeToca TinbKU
CNOCTEPENEHHAMU, NOTPIOHO PeTeAbHO Bi0pi3HA-
Tu 8i0 icTunu; 020 AiCTAOTL, AK NPULHATO
eosoputu, 3a inOyxyiewo. Aase mu 6awumo 8u-
nadku, koau npocta indykyis npussodurs 4o
nomunrok. Tomy nam norTpibro 3 eeaukow yea-
2010 CcTexcuTu 3a Tum, wob ne npuiimatu 3a
{CTUHHE TAKE 8AQCTUBOCTI HuUCeA, AKI MU 8IOKpUAL
CnoCTepexceHnamu i AKi CRUPaloTbCA HA OO0HY
Tinbku iHOYKYiro.

22. Y HaWHKX MipKYBaHHSAX CKOPHCTAEMOCS NMPHHLHMMOM
iHAyKuii. Lleil MpHHUMN IPYHTYETbCS HA OAHiA 3 OCHOBHHX
BaacTHBOCTel ynopsiakoBaHoi MHoxuun N={0, I, 2, ..,
n, n+1, ..} HaTypaJbHHX YHCeJ.

PosrsisiHeMo A0BifibHY uacTHHY M mMHoxHHH N. [1puHuun
iHAyKuUiT MOoXHA CHOPMYJIOBATH TaK:

SIkwo 1) uncno 0 HANEXKHTb MHOXHHI M;

2) ANsl KOXKHOTO HaTypaJbHOro 4ucjaa n 3 TOro, O
.n HaJeXHTb MHOXHHI M, BuniuBae, wo uucao n-4 1
HaJeXXuTb M, To MHOXHHa M nopiBHIOE N.

CHMBOJIIYHO MPHHLHN iHAYKIi]l MOXHa 3anHcaTH TakK:

ko i

1) 0eM,
2) neM=n+1€eM,
To M=N.

fkwo B TpHuneH [(x)=x’+x+41 nincraBasth uini
HeBil'eMHi 3HayeHHs 3MiHHOi, TO B pe3y/bTaTi 3aBXIu
picTaBaTHMEMO MPOCTI YHCJA.

A [(0)=41, [(1)=43, [(2)=47, [(3)=353, [(4)=61l,
[(6)=T71, f(6)=83, f(7)=97 i 1. &

Bce ue npocri uncaa. Ha ocHoBi 3HalileHHX pe3yJ/ibTariB
CTBEPAKYEMO, IO NPH MiACTaHOBUI B TpuuaeH f(x) Gyab-
AIKOTO HATYPaJibHOTO YMC/a 3aBXAH MaTHMEMO NpoOCTi
yucsa. _

Takum uuHOM, 3Haiizemo dopmyay, sika gae npocri
yucaa. @

23. Byab-sike HaTypajibHe YHC/IO JOPIiBHIOE HACTYMHOMY
HaTypaJbHOMY UHCJY.
A Tlpunyctumo, wWo

k=k+1, (1

i nosenemo, 110
2

4+ 1=k+2.

. . L,
Cnpasai, AoaaBlH 10 060X 4acCTHH PIBHOCTI (1) mo

BJIEHHS
nictanemo pisictb (2). OTXe, AKLLO Hamen:ckni ne
icTuHHe npu n=Fk, TO BOHO ICTHHHE i npu GOm0,

TakuM uHHOM, HATypajibHi uHCAa PIBHI Mmi

24. Bci natypasbHi uHcaa piBHI.

Mepwuit BapianT MipKyBaHb wero |

A JlocHTb AOBECTH, LIO KOXHE Ha'ryp:n%r(l)enopiamoe
Giflbiie BiA KOXHOrO HATypajbHOTO YHCNE 'xaHaTypa.anHX
Homy: [>k. 3BiacH BHIVIHBAE, L0 nni::flm
yucen m i n m>=n i nzzm, a OTXE, =" >k

- enmzR.

Po3rsHeMO MHOKHHY M BCiX HATYpajIbHUX HCERTEZ

I. dxkwo k=0, To kEM.
2. dkwo Gyab-ike HartypalbH S
n4+1€M (sKwo n3>k, TO THM OUIbILE n+1/m0 M=N

e . »
~ 3a npupuunom iHaykuii 3BLACH «Bnnﬂ:z%‘; JOpiBHIOIOTE
i Bci naTypanbHi uucaa Ginbli 33 YHCJIOo /

fiomy.
Npyrui sapiaHT MIpK

A Oznaynmo MHOXHHY M T

e uncio nEM, O

yBaHb

i m—+1 HaTypaJbHHX

44cno m Hanexutb M, sIKULO L0B o AeHOMY BH-

YMcen piBHi, i He HajieXHTb B NP

Najgky. LHe 4HCA0
I yO'-leBHJlHO, mo 0€EM, 60 qu(ﬂe Hatypal y

Aopisuioe camomy cobi. p>0 3 n€M
2. Ilns KOXHOro HarypanbHOro yucaa Gyt

; 110 ,
BUnausae n- 1€ M. Cnpasai, NPHT Y o3rnAHEMO J0BiNbHI

41> | narypanbhux uuced PiBHL © 500 gy ncia
n4959 warypaeni uncaa. 32 MPEC Ty o pisd)
k, ko, ..., kap1 piBHi, i uxca2 k.QJ ey ’;,lochiﬂOBHOCTe"'
HCaia Ry, ..., ka1 HANEKATD Komumgﬂuux’ et Bt 2
oMy Bei posrammysadi n+2 4HCET T oy
PiByi. o yruBac, 10 M=\
. 3a NMPHHILHITOM iHLI)/K“rl apiaci B iBHi MiX co60I0.
| Koxui n4 1 narypansHux cen P! )
. . (9n>2n+1)-
25, Jlng Bcix HaTypanbHHX 7 (2 j o
He
A Hexaii icuye Take HaTypanbre = ()

9t =2k + 1.



ﬂ ; Hosenemo, wo Toni HePIBHICTb CrpaBaKyeTbes | npu

n=~k+1, To6T0
2"+'>2(k+l)+l.

Cnpasai, ans scix HaTypaneHux k 2*>2. Nonamo
A0 J1iBOI YaCTHHM HepiBHOCT (1) 2%, a no npasoi 2.
Hicranemo IDaBHJIbHY HepiBHICTb 2% 4 2%~ 9p + 142, a6o

2”+‘>2(k+l)+l.
26. «/loBegeMo» METOAOM MaTemaTHyHO]

TBEDAXKEHHA: y BCiX KiIOK Oui OZHOrO i Toro camoro

KO1bOpY.

A [na n=1 (oaHa KillKa) TBEpIXKEHHS1 OYeBHAHO

BipHe.

ITpunycrumo, wo wue TBEPAXKEHHSI NpaBu/bHe s n,
TOGTO 10 6yab-sKi 1 KilWOK MaioTh OdHAKOBHH KoJlip oyeil.
Hosenemo, wo Bowo lpaBuibHe st n+41. Bispmemo
AOBiNbHY CYKYNHICTb i3 n+1 kiwok (maa. 1) i npo-

Hymepyemo ix.

3a iHAYKTHBHHM NPpUNYIEHHAM Kilky 3 HOMepamHu
Bin | g0 n wMmaioTs OAHH i TOH xe KoJlip oueit,
KilUKH 3 HOMepamu Big 2 Ao n+1 (ix tex n LITYK)
TaKOX MaioTb OAMH | TOH e KOMip oueil. B o6yppi
Homep 2.

Ui MHOMXHHH BXOLMTb, Hanpuknaa, «kiwka
Tomy y Beix (n+ 1) kiwok ouj OIHOro i Toro x
Takuit pesynnrat Bukaukae 3anepeuenns,

MaTeMaTH4yHOi JNoriku?
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ajne xi6a
MOXXHa BCTOSITH mepex CHJOI0 HECMPOCTOBHHX BHCHOBKIB

<9

.

NPUrOAM 3 PIBHAHHAMM | HEPIBHOCTSMM

3axorie aarcebpu, ocv | macw!
XI0J1b BEPH

Posrnsnemo npuxnaau, siki poss’nsysau YUHi ZesiKoi
WKOMIH, NMOTpanJsioun NpPH UbOMY B HEe3BHUHi cuTyauii.
Boun po6uan wiéu it yce MnpaBHJbHO, aJie MPHXOILH/H
A0 HaneBHe HenmpaBHJbHHX BHCHOBKIB, a He 110 LIYKaHHX
Pe3ynbTaris. IHoni BoHW B npoueci po3s A3yBaHHS MpH-
NyCKanucss O4yeBHAHUX TPYOHX MOMHJAOK | NpPH ULbOMY
AiCTaBa/H npaBH/bHHI pe3yJabTart: Tpannﬂ.nocau, o pe-
3yAbTaT 6yB NpPaBHJAbHUM, MOMMJKH, Ha MepUIHi NOrasa,
He G6yso, asne Hacnpaeai po3p’s3aHHA 6y/n0  XHGHHM.
Y4Hi Tiei IIKOMM 3pelTol0 NMO3HAXOAMAH CBOI MOMHJIKH.
Mowyk ix Oyne KOPHCHHMM i HalLUM YHTauyaMm. .

27. Ocb siKuil pe3ynnTaT IiCTaB OAMH YueHb, p0332f(1)
3YIouH piBHSIHHA 5x— 254 20=4x: 5x—25=——;4x— ,
S(x—5)=4(x—5), 5=4. Uomy TaK Tpalnﬂlgc;iémm o

28. [nwwii po3s’sasysaB piBHAHHA ¥ — = hm e
PauioHanbhum wasxom: (x—I)(x—>5)=2(x—>5), -
—6x45=2x—10, X’ —7x+12=x—3, (x—4)(x—3)=

=x—3, x—4=1, x=>5. Ane x=>5 He € KOpeHeM DiBHSH-
Hl 3'sBasieThest cTOOHHIA KOpiHb! -
IToriM yuens BApYre B3sIBCSl 3a piBHIHHA Xx— =2,

. . . 10
ale nocniwas i Aonas TiIbKH 10 JiBOT YACTHHH YHCJIO :
lictaB x-+4+9=2, nOTiM BHKOHaB TaKi nepeTefzope;;n_l_.
(x+9)(x—3)=2(x—3),x2—|—6x—27=2x—3—6.x T
=21 =0, (x+7)(x—3)=0, x—-.3=0, x=3.

Yuenn micras npaBuibHY Bianosiab. Homy? |
29. Posp’asyioun piBHﬂHHﬂx_:_] +x_:_2+x+3=l (1)
YieHb BukoHaB Taki meperBopeHHs:
46+ 1x+8 x3+6x2+llx+8_l,
GCFDEF2(E+3) L P62+ 11x+6
o 6x? 4 11x+8=x*+6x+11x+6, wo naro 8=6,

460 2=(. ¥ uomy crnpasa?
30. Po3p’ssyioun piBHAHHS

H\5~5=4_|"’3:42, yueHb BHKOHAB MepeTBOPeHHS:
—X

x+5—5x+35  4x—40. 40—4xr__4x—40,

=7 B—x' x—71 13—x’
4x—40  4x—40. 7—x=13—x, 7=13.

7—x = 13—x’




Bin 3HOBYy picraB HENpaBu/bHY piBHiCTb. 3 jocsiny
PO3B’AI3yBaHHs MoMNepeaHbOro NpHKaany y4eHb 3po6us
BHCHOBOK, IO H Lle DIBHSIHHSI HE M€ KOpeHiB. A 110 CKaxKe

YHTay?
31. llle oaHa HecmosiBaHka npu pU3B’A3yBaHHi pis-

HAHHSA:

Ve+x+1—y X —xFi1=1I,
2422 V(T FxF D (P —xF D=1,
2684+ 1—2 /(T Fx+ N(x*—x+1)=0,
224+ 1=2 Y ((FFxF DE*—x+1),

4 + 40+ 1 =4 (x4 x2 4 1), 4x' 4 4x? 1=
=4x' 441+ 4, =4, a60 0=3.

32. PisHAHHA x* =2 (1) moxHa nepenucatu Y BUIAsAAI
x*=2, 3Binkn x=y'7 i Tomy

V27 =g (2)
Poas’sikemo piBHsiHHS
Vy 7" =y, (3)

fIKe MOXKHa nojatH y Burasii y* =4, 3pigku y=y72 i tomy

YZ "2 =4 (4). 3 pisHocreii (2) i (4) Bunausae, wo

2=4.
33. YueHb po3B’si3yBaB CHCTEMY piBHSIHb:

{ x'—1321x —23=0,
x'—1310x— 144 =0.

Bin nepworo piBHAHHA BiH BigHAB mNouJeHHO apyre,
BHAWO: — [ lx+ 121 =0, 3Bigkn x=11. Ane, nigcra-
BHBLIH 3HaUeHHs x =11, yueHb mepekoHaBcs, 110 BOHO He €
KOpEHeM XKOLHOro 3 naHux piBHAHb. Yomy?

34. Isi rpynu yunis po3B’si3yBajM TaKy 3apauy:
«3HaHTH BCi 3HaueHHs napameTpa a, Npu SAIKHX PiBHAHHSA
VX —5==a—x He ma€ pO3B’A3KiB>.

Y nepurifi rpyni mipkyBajau Tak: yYx—5 (man. 2) —
ue noJioBHHa rpagdika (napaboau), a BHpa3 a— x — ciM’s
NiHifHuX OyHKUid. TIpami ciM’l ainilinux dyHkuil a—x
NEPETHHAIOTbCS 3 NMapaGo/ol TOAi i TibKH Tomi, KoJH
az=5. Tomy Bianosimmio 3anaui mae OyTH TNpPOMIXOK
| —co; 5].
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B . Man. 2—3
BMHJLPL)I(I)HKgpym MIPKyBalu Tak: 3 paHoro PiBHAHHSA
=5 a_x>m(4) BOHO Mae Po3B’a30k, T0 x—5>0, abo
PiBHSAHHS mac s 200 @Z2X, a ue 03HAYAE, WO KOMM ue

Ane TeOMae PO3B’a30k, 10 > 5

e o i
10 npomnl;x?uaoi'«m{mo A, To B» PIBHOCH/IbHA oGepHeHiii
a<<5. 10 pok KW He B, 19 pe Ay Tomy, skiuo
; € PIBHSAHHS He yae po3B’a3KiB.

¥Yeim cno .

Apyroi rpyﬁzﬁa?ce cM10Ci6 poss’naysanun sanaui yunsmu

PiBHSIHHg ;/xfg_:o'/ro 3TaCTOCyBa“”. Npu po3B’'sI3yBaHHi

Mae po3s’sskip npnxa—<g—-a_x’ AUCTABLIH, 110 BOHO He
’ aJl =

HE Mae posp’sakip. € nNpu a=>5 BoHO Tex

M' o .
IHAHT fioro AOpIBHI0E Hymi0, TOGTO npu g=-1

KOpiH — i
yl; ebﬂzclo, TO —xp Tex Gyne iioro KopeHem. A w106 kopinp
HHM, Heo6xigno 1106 Xo=-—xp, a Le MOXKJIHBO

THIBKH npu xp=—(). Tomy a=0, a ne L
e
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i

IMm o6om xoTiB WOCh 3anepe4yuTH yuyeHb C, ane yueHb D
CKasaB, WO H Tak yce 3po3ymijo. Yus Bianosiab € npa-
BuabHowo? o xotiB 3anepeuntn C? Ulo 3po3ymino ans D?

*36. [lna noseseHHs TOTOXHOCTI

Y7T+5/24+V7—572 =2 (1)
yueHb BHKOHAaB Taki nepeTBOpeHHA: MiAHiC A0 Kyb6a
06HABi 4aCTHHM PIBHOCTI, AiCTaB

144+3YT+5/2) ¥Y7T—5/2+3Y7+5732 X
26 XY T—=5V2)=s,

Y TF5V (-7 Y TF+5/ 2+Y7T—5/2)=—6, (2)
MOTiM HillCTaBHB 3HAUY€éHHA YHCJAOBOTO BHpa3y B Ay»XKaxX
YT¥5V2+Y7—5/2=2, sanucas

Y 49—50=—1, (3)

10610 —l=—1. «lllo # notpi6bHo 6yJ0 HOBECTH»,—
cKasaB yueHb. AJie BuUHTeJs Take J[OBeJeHHs He 3a-
AoBoJbHUI0. Homy?

. n
37. YueHb naB TaKe JAOBelleHHS TOTOXHOCTI cos—5—+

3n__ 1. 2n n_ 1 2n no.oW

- cos =73 ; 2cos 5 COS ==, 2cos-3-cos—5—sm 5=
1 . = 2n . 2n__ 1 _. =m o4
= sin4- abo €0s = sin ==—-sin <, T06TO Sin 5=

. k14 . n . n
— —_— — =SSN —
==sin— abo sin = =sin—4-,

6yJi0 NOBECTH.

Yu n0BiB yYeHb TOTOXKHICTb?

38. B sxiit Touui ¢pyHkuis y=(2+sinx) (6 —sinx) Ha-
6yae Haib6inbLIOrOo 3HAYEHHA?

Po3B’a3aHHs. BigoMo, 10 KoaH faHe f0AaTHE UHCIO
noTpi6HO pPo3K/AacTH Ha ABA NOAAHKH Tak, W06 ix 106yToK
6yB Hal6GIbLWINM, TO i LOAAHKH MalOTb OYTH OJHAKOBHMH.
®dyukuia (2+sinx) (6 —sinx) Ha6yBae Haiibinbworo
3HaueHHs HA R npu 24 sinx=6 — sinx, To6To NpH sinx=
=2 (abcypa.). Tomy ¢yHKLis eKcTpeMalbHHX 3Ha4YeHb Ha
R He Mae.

Po3p’si3yioun 3ajgauy 3BHYailHUM croco6oM (BHKO-
DHCTaBILM MOXiAHY), MOXHAa 3HAWTH, WO (yHKUIA Mae
eKcTpeMaJibHi 3HauyeHHsl B TOYKaX, Aaa sIKHX cosx=0,
a caMme:Ymin="7, Ymax= 19

Ile noMu/Ka B NepLIHX MipKyBaHHAX?

otxe, | =1, wo # norpi6uo
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39. O6uncaioloun nepsicuy ansa QyHkuii f(x)=sin xX
COsS x, yuHi jaecsAToro KJaacy AicTajH ABi BIANOBIAL

P oo
Fl(x)=751n2x i Fz(x)=—%cos2x. ToMy BOHH 3anHcafu

piBHicTD %sin2x=——;c052x. 3pinku  sin’x 4 cos’x=0

60 npocto 1=0. OcKifbku yuHi BiZpa3y 3pO3yMinH, WO
MPHNYCTHAHCA NOMUMKH, TO BOHH 3anucaJH BilNoBial IHAK-

uie; F|(X)=%sin2x+c’ F2(x)=—-;—C052x+C. ITicas

, , . 1 ,
uboro B pisHocri %sun2x+ C=—7coszx+C aicranu

Y XK Gesrnysny Bianosiab: |=0. [osenocs 3anucartH
BlAMoBiai, nomepxyioun Bcix Bumor TouHoCTi: Fi(x)=

1
~~2cos2x+(,‘., Fg(x)=—%cos“’x+62. Ane X UHUMH

CTanumu moxyts 6yTH Gyab-siKi uncaa, 30Kpema i piBHi,

Hanmpuknay 1983, toai 3 piBHOCTI %sin2x+1983=

|

— 2

57C08°x 4 1983 BuxoaUTb 3HOBY Ta CamMa HaCTHPJIHBA
NOMUAKa: | =

: ;):e 3PO3yMiid, 110 MOXKHA i HOTO He MOXKHA MHCATH,
€Wl cnpaBy 3 nepBiCHUMH?
Bidkpurrs 8iky?
« aaﬂ':;)l*l(ce};mxoaomy akynbTaTHBHOMY 3aHATTI 32 TeMOIO
HOBH} METOe pPo3B’s3aHusA PIBHAHbY yuHi BUNpoOyBaJu
exaii Hél “HMCeNILHOrO PO3B’A3aHHs PiBHSHD.
eAHAi KopiHbBl,gplsKy a<x<Ch piBHsnHs f(x)=0 Mmae
BiApisky | ka KiHo, a dyHkuia f(x) HellepepBHa Ha bOMY
KB (man, 3). nu:x HOro HabyBa€ 3HauYeHb pi3HHX 3Ha-
3anauoj q)YHKui’fpp?eneMo xopan AC i BC nyr rpadika
Touku A (b; (b)) i BHAAHHA npsamoi, fika NPOXOAKTDb uepes
> 1(0)) i C (x; 0), Take:
CH0)—0T b—xo'

y=f(6)—2== f(b).

— Xo

=

Kon

Anasiori
JIOTIYHO  3anmumemo pj i
X0 piBHsIHHS TnpsiMoi, fiKa mnpo-
AHTh ‘;f[;es Touku B(a; f(a)) i C (xo; %): P
Y-y a—x
oy == — a—x
g . [@=0—a=s, » 300 y=[(&)—2=E f(a).
00 3HaiiTy '
cHeTemy TOUKY mepeTMHy uMX NpsMUX, PO3B’sKeMo
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y=F(b)—2== f(b),

b—xo

y=FHa)—== f(a).

a—Xo

BukoHaeMo Moc/iAOBHICTb BiAOMHX NepeTBOpPEeHb:

f(6) —-Z== f(b)=f(a) —2=X f(a),

b—xo a— 1o
(1 =5=3) = 1=5=5).
f(b) A= R fa) = | L) _b—xs

xo ' f(a) a—xo’
o L@ —af(b)
f(@)—f(b)

Iictanu ¢popmyny nns KopeHs aaHoro piBHsHHSA: f(x)==0!
Ause X reHianbHi MaTeMaTHKH — HopBe3bkui H. X. AGesb
(1802—1829) i ¢ppanuysbkuit E. I'anya (1811—1832) —
IOBeJH, L0 He icCHye 3arajbHoi ¢opMyJu AJsi po3B’si-
3yBaHHA B palHKaJjax 3arajbHOro ajarebpaiyHoro piBHSIH-
HA n-ro creneHs, ge n>=5. UuMm Xe Todi € BHBeaeHa
dopMyaa — BIIKPHTTAM BiKy YH pe3yJbTaTOM AONYLIEHOi
lecb MOMHJIKH?

41. YuHi po3s’s3yBanu 3ajauy:

B 2050 poui Gionor B1BiB HOBY pPi3HOBHAHICTb MiKpOGiB.
[TouaTkoBa AOBXKHHaA MiKpoOy nopiBHioBasa 0,01 MM, aje
BOHa nojBoioBanacs yepe3 KoxHi 20 xB. I'opauit 3a cBoe
BiZKPHTTS, BYUEHHH MoOC]AaB pafiorpamy KoJjeram, siki npa-
1IoBaJM Ha KOCMiyHifi cTaHUil Ha BiacraHi 21 cBitnoBoil
roOAHHH Bix 3emui.

SIkolo ctana AoBxxuHa 6Gakrepii, KOJIH pagiorpama no-
csArjla CTaHuUii?

Yuni 6ynu Haa3BHYaHHO BpaXkeHi pe3yJbTaTaMH migpa-
xyHky. Yomy?

BIANOBIAI, PO3B'A3AHHS

Marenatuky ne mosxcra susuaru cnocrepi-

earouu, Ak ye poburs cycid!
A. HIBEH

1. b+ c—a=0. Otxe, B nepuioMy BapiaHTi MipKyBaHb
3aMacKOBaHO BHKOHaHO HEMOXJHBY Ail0 — AiNeHHA Ha

HYJb.
B apyromy ‘BapiaHTi MipKyBaHb AOMYIUEHO MOMHJKY

npH NouyjeHHOMY A06yBaHHi KBaJpaTHOro KopeHsi 3 PpiB-

HocTi (4). Mae 6ytu: (@—c)*=(b—c), la—c|=[b—c|
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B Hawomy npuknaai a—c=4—4%=—-;— , TOMy Ma€
6yt a—c=c—b, a+ b=2c, i HinKkoro codismy He BH-
HHKae. o

Y  rtpetbomy Bapianti MipKyBaHb AaHa PpIBHICTb
CNPaBIKYETLCH TiNbKH NpH a=0b -1, a TOMy He MOXHa

PatH 3HayeHHa a=b=2. o

Bia pesyabraTy uboro cogismy (2X2=>5) i Blaomoro
HaM dakry 2X2=4 NPHXOLHMO A0 Mepuioro XHGHOro
BHCHOBKy: 5=4, nortiM 1=0, 2=1,3=21iT A Ha nia-
CTaBi TakuX BHCHOBKIiB MOXXHa PO3FOPHYTH ULy TEOPHO.
Y Hili 6yne 6araTo i icTHHHMX BucJOBJeHb. Hamnpukiaz,
RojaBwH nouneHuo 5=—4 i 3=2, maTHMeMo 5-+43=
=442, 8=6, 3BinkM poOHUMO NpaBHJbHHI BHCHOBOK,
WO cyma nBox HemapHHuX uncen (5 3) € uncio napHe (6)-

€ Ui okpemi icTHHH 6yayTb GyKBa/JbHO TMOTOMJEH! B
OKeaHi nomuskoBux pe3ysbTaTiB, abCypAiB. _

aHTpariyHilkM Aasi TOro, XTO OMHHHBCA 6 B MOJOHI
«Teopii», 3achoBaHoi Ha 2)X 2=D5, Gyjso 6 Te, WO BIH"

HISIK He Mir 6y Bigpi3HKTH ICTHHHHUIT BACHOBOK Bill XHGHOTO.
AME TOMy ay)Ke BaX/IHBHM € 3acTepeXKeHHs! J1. M. Touscro-
rO: «SIKio auTHHy nepekoHanH, Wwo 2 X 2=>5, TO 3HapAL-
A4 1i niswanus wnapikm cnoropeo» (ToacTtoi JI. H.
ONH. co6p. cou., T. 53, c. 379).
6cypn — gin naT. ab — Bin, surdus — CIAyXHH, OTXe,
absurdus-ﬁeamysnnﬁ, AypHuii; npuBecTH A0 abcypay
ng‘;"c(i)uctio ab absurdum) o3Hauae JL0BECTH, LLO B AKOMYyCb
rqua)KEHHl MPHXOBYETHCS Ge3ry3/licTb, 3aMacKoBaHa Jo-
Nox Cynepeunictb,i TakuM YHHOM CNPOCTYBaTH L€ IMO-
€HH#,
cnfﬁcygn SIK JIOFiuHy CynepeuHiCTb BiAPi3HsIOTb BiX
Yauiit, ski BuHukaloTb B mnpoleci PO3BHTKY HayKH.
KopiHHrgabc_ B «Antu-/liopiHry» NHCaB: «...KBaApaTHHHA
HaBin 13 MiHyc oauHuli € He NMPOCTO CyNepeuHICTb, ane
My b npocto aGcypaHa CynepevHiCTb, CNpPaBXHE Ges-
06xi111l:' Bce-rakd y—1 € B GaraThoX BHNaJKax He-
uiit: 6'HM Pesy/ibTatoM NpaBH/IbHHX MATEMaTHUHHX onepa-
16 '“blqe Toro, wo 6yso 6 3 MareMaTHKOIO, K HHX-
3 » T8K 1 Buwol0, #K6H iit 3aGopoHeHO GyJlo onepyBaTH
c. ‘1/1’7')1 ?» (Mapkc K., Eureanc &., Teopu, T. 20,
g ggM“2¢1=0, 3aMacKoBaHe JiJIeHHs1 Ha HYJb. b—o
5. a~gCKOBaHe Ainenns Ha Hyab: a—a=0, a—b=0.
Nyiere —¢=0. B apyromy BapiaHT! MipKyBaHb I0-
NMOMUJIKY npu noGyBaHHI KBaJpaTHOrO KOpeHs I3
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060X uacTHH piBHOCTi. B pe3yabTaTi mMa€ OyTu He piB-
wicte (5), a |d—b[=|d—ari T. A
6. atb—c=0.
Jlpyruii Bapiant MipkyBaHb: (x —Za)’=x? x—2a=x,

akuo x—2a>0, abo x—2a=—x, SKILO x—2a<0.
3a ymoBol0 x=a, 3BigkH x—2a<<0, ToMy Mae€ wmicue
cainyBanus: (x—2af=x’ x—2a=—x, a—2a=—a,
a=a. .

7. Tlpu MHOXeHHi a60 AiNeHHi 060X 4acTHH HepiBHOCTI

_Ha Bif’€MHe UHCJO 3HAK HEpiBHOCTi 3MIHIOETbCA Ha MPOTH-

JIeXXHHM.
8. b—a<0, aus. BKasiBky 1o Ne 7.

9. Jlus. BkasiBky A0 Ne 7.

10. yx —yg=0.

11. ko a>0, To —a<<0. B MipKkyBaHHsiX NOpYyLIEHO

npasuna: (¥ a)i=a(a=0)i Yab=¥a -¥b (a0,
b>0).

12. p—q<0. Ius. BKa3isky no Ne 7.

13. JlonyiieHo NOMHJKY YXHJEHHS Bill Te3H (IHB. po3s’s-
3annss Ne 17 3 posminy «Apudmeruka»). AJropuT™
nepeTBopeHHsi GY[b-KOrO YHCJa n B JIAHUIOTOBHH npi6
CK/J1anae€TbCsl 3 ABOX KpokiB: 1) i3 uucia BHAIISAETbCA
lina uacTuHa, TOGTO n 3aNHCYETbCS AK Cyma ABOX AO-
JAHKIiB: LiJe YHCIO0 IJIIOC 0CTauya, MeHlla 3a OAHHHLIO,
i 2) Apyru#i AOLAHOK MOAAETHCA K OAHHHLS, nojijsieHa
Ha uHchlo, Ginpwe Bin oaunuui. Ho 3HaiaeHoro uucaa
3aCTOCOBYETbCS MepLIHiA KPOK i T. A. Hanpuknan:

61 o, 7 _ .o 1 __ I .
w=2tm=2tyg=2+t—5=2t—7=
7 Sty 3+

6
]

=2+ =

34—

s
CnpaBepauBumMu € Taki Teopemu: 1) Bynb-sike pauio-
HaJlbHe UHCJAO BHPaXXa€TbCA CKiHYEHHHM JIAaHLIOTOBHM
apobom, a ippauior'lan'bHe——HecxineHHuM, 2) KBajAparHi
ippallioHa bHOCT], | TIIbKM BOHH, BHPaXalOTbCS HECKiH-
YeHHMM NepioOAHYHMM JAHLIOrOBHM APOGOM, 3) ui npea-

CTaB/IeHHSl € OAHO3HAYHHMH.

INertanbHime auB.: Buaenkunn H. 5. u ap. Aare6pa.
Yue6Hoe nocobue mias IX—X KaaccoB cpeiHHX WKOJ C
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MaTeMaTHueCKOl CrielHaau3alned. M., 1972; bBec-

ku# H. M. 3ameuaTesbHble Apo6H. MHHCK, 1980.
14. 1g( ) <0.
15. 2lga>lga ToAi | TiJbKH TOAi, KOJH a>1;

lg sin%<0, TOMY 2lgsin—g—<lgsin%-
n €N, yr=",ne piqg€N

16. [IpunyuienHs, 1o Y
pasuabium. Hanpukaal,

i % HeCKOpOTHHil Api6, € Hen

. . p
He icHye Takux p i g, 11O ;/'2'=—q—.
" alTh
17. Yucnosuit psn )+ g+ st st H%3zgfl;‘;“
36ixHUM a0 TaKuM, 110 Ma€ CyMy, ﬁKUlOS"OC-“m_*_u ¥
Horo wacTunHHx cyM Sy =, Se=t1 1 42 .:’S_lltllucnoz
+u43,... mMae ckiHueHHY rpaHHLIO Ll_{lzoSn~ .

MPH LUBOMY HA3HBAIOTb CYMOIO pady i 3anp1cylo1‘k;( in
=u1~4us+ uz+... kU0 nocAi0BHICTD qacmxzm:m
Py po3GixHa, TO P € PO3GINHHM 1 He Ma€ zmx' eym
Jlerko nepesipuTH, L0 MOC/iLOBHICTE YaCTHHHES =
PO3rasyBaHoro psidy He Ma€ CKiHuEeHHO! rpatuil toueT
Sy=0, Sy—4, S4=0,..), ToMy BiH € POSOUKHAM ' *0
Mae cymy. 3acrocyBaHHs 10 PO36iNHOrO PALY noHATH
CYMH ¢ «HesaKoHLUHM», TOMy i npuseno 10 napai

CajbHuUX B iB. ;

B XVIIHEE.?B:(%M oHsATTS 36iXKHOCTI PAMIB HE 6)’ﬂ3
e ToyHo BCTaHOBJEHO, MaTeMaTHKH HacTo onepyBam
3 DO3GiuuMH psLaMH, SK i3 36i>KHHMH, | n0TPanJmTiB
B Napagokcanpni curyauii. Hanpukial, GaraTo m(lmo
3aBJaB' maTemaTHKaM po30ixHuA PAL lTlTH— +Jm
ANISt IKOTO piaHi BueHi, cepell HUX i I. B. Jleit6Hiu, nparty

SHaiTH dakTHuH i cymy. :
0 HeicHylouy CYMY: . X
H. X. A6enn nucap npo po30iKHI DsAH: «P036iXKHI

PSIM — B winomy BHTBIp CaTaHH, i e ranb6a, 10 ngx;g
M03Bonsie co6i rpyHTyBaTH Ha HHX SAKE 6 TO He m);m
ROBeneHus. SIKuo HUMK KOPHCTYBaTHCH, TO MOXHA aneHb
A0 Yoro 3aBrogmo, i Ue BOHH MJIOAATE CTiIbKH ypréx_ cHt
I napapokcis. Uy mMoXKHa YfIBHTH cobi u.lO-”He5y‘flb 4’11.11
OFHIHe, Hix Koau KaxkyTh, LLO 0=1—2"43"— N
I(l§4n — uine goaarHe uuciao. Hy, xiGa 1e He CMiXOBHHHO!

» € 5 '

Ax 6fq)l:lmo uasire B XIX CT. pueHi-MaTeMaTHKH
MOTpanasan B noriuni nacTkh po36IKHHX pAAiB.
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18. Po3pi3HsioTb abCcoJMIOTHO i YMOBHO 36iXHi psilH.
ko pan |us|+|ue|+|us|+... (1), cknaneunit i3 moayais
ujeHiB pARY u+ us+usz+... (2), 36ixHui, To psag (2)
Ha3HWBalOTb abCoNIOTHO 30iXHuM, AKuwlo X paa (1) pos-
6ixHui, To psan (2) mMoxe 6yTH a6o TakKoX poO36iXKHHM,
a60 TiIbKH YMOBHO 36iXKHHM.

BesiBusocs, 10 TibKH 3 a6GCOMIOTHO 36iXKHHMH ps-
NaMH MOXHa OnepyBaTH fK i3 CKiHUEHHHMH CyMaMHu —
3aCTOCOBYBAaTH [0 iX YJleHiB nepectaBHHil a60 CMONyuYHHI
3akoH. llo x no yMoBHO 36GiXKHHX psAiB, TO, K AOBIB
BH3HayHHH HiMelbKHi MaTeMaTuk b. Piman (1826—1866),
3 6ylb-IKOr0 YMOBHOro 36i)KHOro psiay 3a AONOMOroIo
[lesIKOr0 MepecTaBJ/sIHHS HOro 4jeHiB MOXHa AicTaTH pan
3 6ynb-sIKOIO 3aJaHOI0 CKiHYeHHOI0 abo HecKiHUeHHOIo
CyMolo.

PosrasnyBanuii pan ais In2 (psa Jleii6uina) € ymoBHO
36ixkHHM, 60 AJI1 HbOrO PAAOM, CKJadeHHM i3 MoAayJiB

fioro uJeHiB, 6yle rapMoHiHHHH psn l+—;-+-;—+%+

+%+... i Xoya Moc/iJOBHICTb HOro 4acTHHHUX cyM (H,)

3pocTa€ HaJ3BHYaiHO MOBIbHO, BiH € pO36iXKHHUM, 60
lim H,==o0. [IpekpacHe noBeseHHs LbOro ¢akTy naB yxke

n—»oo

¢ppaHuysbknii maremaThk Hikona Opem (1323—1382).
LlikaBo 3a3HauuTH, WO Hie0=7,485, H,c00000=14,393
(nuB.: DoporoBueBA. S Panw, K., 1978, c. 22 i pani).

19. PosrnsayBaHi psaH He € 36iXKHHMH [Jas  Bcix
n€N, a npy n=1 HaBeAeHi 3aNHCH He MalOTb CMHCJIY,

ockinibku 1 —1=0.
20. [uB. BKka3iBKy no Ne 17 uboro posginay.

21. HepiBuicTb n_:_]<—,ll cnpaBeaJiuBa Jidlle 1S

n€N. Baanic He3akoHHO mMOWMPHB ii Ha Bci Wi uHcaa,
o A MpHBeJO A0 MapafOKCaJbHOTrO pe3yJ/abTarTy.

22. CoopMmyaboBaHy TeopeMy He aoBeneHo, 60 MH 10-
BeJIH TiIbKH 6a3Hc iHAYKLii, NOTPiGHHHA AN 3aCTOCYyBaHHSA
npuHuHNy MaTeMmaThyHoi iuaykuii. Cnpasgi, f(0)=41
€ NpOCTHM uucaoM. Ajle He J0BelH ApYyroi TeopeMH:
i3 NpHUMyLIeHHs, 11O BHCJOBJIEHHSI iCTHHHE MpH n=QRk,
BHUMJIHBAE iCTHHHICTb #oro ana n=~k+4 1. Ha MHorou.aeH
x>+ x+41 3BepuyB ysary JI. Eiinep. Lleii mHorouneH
nae pan i3 40 npoctux uuced, ane f(41)=4124+41+441=
=41-(414 14 1)=41-43 Gyle BXKe 4HCJIOM CKIaAEHHM.

23. Ilomunka noasrae B TOMy, 1O O6a3uc iHAyKUil
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Hny MaTeMaTHYHOI
iCHYE€ YKOAHOro HaTy-
JI0 HACTyMHOMY Ha-

HeoOXifHUil ANA 3acToCyBaHHA MPHHL
iHAYKLiT He cnpaBAXKYETbCA: HE

pasbHoro uwucaa, sike 6 10piIBHIOBA
TypaJbHOMY 4YHCJY.

24. YmoBa | npuHummy iHAYKUl iCTHHHA I3 k=0.

B UboMYy BHMAAKY € npaBHJbHHM BHCJIOBJIEHHA np.c:l qu:ii(;
k: sKwo k>0, To O¢ M. Ymosa | mpusiuny K
He BHKOHYETbCSi, OTXKe, 3aCTOCOBYBaTH lUeH TIpH

MOXHa. , I
Y apyromy noBefeHHi ymMoBa 2' MpHHLAMY ‘H‘fg’;;l;l ::a
KoHyeTbca ans n>0. [loseneHo, O KOJIH o e
HaTypanbHHX u4HCJaa piBHi, TO 6ynb-ﬂxa MHO( N D
TYpasibHHX 4MCeN CKAalaeTbCsl 3 PIBHHX UHCE! ﬁun.'n'usae
MiTky no Ne 22). fkuwo n=0, TO 3 n€EM ne piBHIOE
n41€M. 3 Toro, 110 KOXHE HaTypaJibHe YyHCJIo Dk
came co6i, He BHMJMBaE, WO KOXHI JBa H?:nguii e
YHcaa piHi. YmoBy 2 (abo Apyry uTGOPeMY)n ok,
BHKOHAHO, TOMY 3aCTOCOBYBATH llefi MPHHLH v BOBETE-
25. TeepaenHs HenpabuibHe. pyry T€0pe 3{’) reope-
HO, afle He joBeleHo (i BOHa He CMPaBKYETBC
My | pas n=1.
26. [loBeaeHo Apyry Teopemy, aje npH
Hﬂzl;e Ingae CMHCTY. 5. romy x—5=0
. Kopiub piBHAHHA X=09, o=y i
28. Koginb giBHHHHﬂ x==3 BTpaueHo MpH «gﬁiago‘:::g_
My» pfineHHi 060X 4aCTHH piBHSIHHA H2 x'—ﬁ—q’acnm
PoHHiii Kopinb x=>5, 3’ABHUBCA NPH MHOKeHHi 000X

PiBHsIHHA Ha (x—5). ilo (RO~
1O

A 'g3aHHs HempaBHIbHY AlO
B npyromy Bapianti po3B’s3a . ll)mc.rla 10) yueHb

Ras i iBoi uacTuH .
aHHA TibKH A0 J uB o6uABi 4aCTHHH Ha

Komnencypas TuM, WO MNOMHOX : .
; : e3yJibTaTi «HE

e . —_—T7
3 - e 3 TODOHHiH KOPIHb X= ’
aKOHHOI» jaji 3'siBHUBCA CTOP uB (Le TeX He3aKOHHA

Y4eHb nos6yscs Foro, KojH MOA aoiia
Ris!) o6uaBi wyacTuHM piBHAHHA (x4+7)(x—3)
*+7 -
' i : 3anucaBlIH
29. Yei KoHaHo BipHO. AJe, 3
WA Sty yn icHy€ HOro KOpIHb.

PiBHsHK MU Lle He 3HAEMO, .
a (1), mu w Loro Kopes, 3alucani pis

n=1 BHCJNOBJIEH"

\punycrusiun icHyBaHHs n P
Hakug (1) l'lp);BHJIbHO Buxonanunegng B:;g:élﬁ o
a i iBHAIHb .

DamaoM POa S npo Te, Lo Haie

UpaBunpua pisnicte 8=6 CBIAYHTD
TPunywenns npo icHyBaHHs KopeH# Pl
Pishictp, (1) tak camo HenpaBubha, 7
A0 sikoi BoHa mac nmpHBena.

pusiihs (1) XHOHE.
K i Ta O4eBHAHA,
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30. Po3B’sxKeMo Lie PiBHAHHA | MH.

x+5_4x—40
x—7 13—x

BUKOHaBIUH HeoOXigHi TMepeTBOPeHHs, HiCTaHeMO 24x=
=940, 3pigku x= 10. Ilepesipka niareepaxye, wo x=10
€ KOopeHeM piBHAHHS.

YueHb 3po6uB XHGHHII BHCHOROK MPO PiBHICTb 3Ha-
MeHHHKiB 1po6iB. [IpaBHbHHIA BHCHOBOK Ma€ GYTH TaKuM:
AKILO y PiBHHX APOGIB UHCENbHHKH piBHi i BiaMiHHI Bill
HyJIsl, TO PiBHi i 3HaMEHHHKH, MPH UbOMY nepen6aya€eTbcs
HeolMiHHa yMOBa A/l APOGiB — BiAMIHHICTb BiA HyAs 1X
3HaMeHHHKIB.

32. Xu6Huii BUCHOBOK (2=4) aicranu 3 piBHOCTe#l (2)
i (4) Ha OCHOBi BJACTHBOCTi: SIKIUO a=b i a=c—
iCTHHHI piBHOCTi, TO it b= — ICTHHHA piBHicTb. OCKisIbKH
O BJACTHBICTb He MifLa€EMO CYMHIiBY, TO MapajoOKC BHHHK
TOMY, 1110 HelpaBHJIbHA NpPUHAAMHI 01HA 3 piBHOcTedi (2),
(4). Tepwy aicranau B pe3y/ibTaTi MiACTAHOBKH B piB-
usiHHsa (1) 3HaueHHss x=2, 3HaifileHOro MpH po3B’a3y-
BaHHi piBHsHHs (l). PiBHAHHA x2=2 € Hac/liaKoM piB-
usiHs (1), i ToMy HeO6XiAHO NEPEBIPHTH: UU € ¥ 2 KopeHeM

piBusinia (1). Bupas |/_2"/"—’ ﬂmMO)KHa TJAYMayHTH fK

rpaHHLO NocainoBHocTi Y 2, 2 V2 y2r? '/T', .. (9), AiKa

36iraetbess a0 2. Tomy rpaHuus nociigoBHocti (5) no-
piBHioe 2. flkuio BHpasy (2) HapaTH WLbOro CMHCHY, TO
CnpaBLKYEThCA PIiBHICTH (2) i He cnpaBIXKYETbCH piB-
Hicte (4).

33. PiBusinua — l1x4 121 =0 € TibKH HACJiLKOM CHC-
TeMHu, ane BOHO He eKBiBaJeHTHe Ti: 6ylb-siKH# PO3B’30K
CHCTEMH € PO3B’SI3KOM DiBHfIHHS, ajle He HaBIaKH. Tomy
MOKH 110 MOXHa 3DOGHMTH JHLie TaKHil BHCHOBOK: SIKILO
cHCTeMa Ma€ PO3B’A30K, TO BiH €AMHHE i € pO3B’A3KOM
piBHsAHHA. [liacTaBuBIUH 3HAYEHHS x=11 B cucremy, po-
6MMO OCTATOUHHH BHCHOBOK: PO3B’A3KiB BOHAa He Mae.

36. ToTOXHiCTb He noBefeHo. B npoueci MipkyBaHb
JONyILEHo JOriYHy MOMHJKY (<KpYr B [IOBEJeHHi») : MpH
nepexoai BiL pisHocTi (2) no (3) BHKOpHCTAHO piB-
nicts (1), cnpaBeA/HBiCTb siKOi came #f NoTpi6HO LOBECTH.
Jlns noBedeHHs: TOToXHOCTI (1) MOXHa MipKyBaTH TakK:

VTT57/2 + Y/T—572=a abo 1443Y(T+5/2) X

X YT—5V2)+3V7+5/2 Y(T—5/2)=d", abo
3YTF5/0) -5V D(VT+5V2+V7—5/2)=
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. 3 . o
—a®—14. Ockinvkn V7+5V2+ Yy7T—5y2=a (uei
bakT Mu npuiimaeMo Ge3 HoBeleHHA, a TOMY JIOriuHOT

—a®—
nomunku TyT Hemae), To 3 Y49—>50-a=0a 14, aBa:fl
03Hauae, 10 AiBa YACTHHA TOTOXKHOCTI Mag AopiBHIO

: H 3 — 14=VU.
OnHOMY 3 KOpeHiB KyGiuHoro piBHAHHA G +3a- !‘}ém?ﬁ
ToToxHicTb foBeaeHo, 60 a=2 OueBHIHO eaAuHui. AiH

KOpiHb PiBHSHHS.
38. ¥ 3ajaui ifeTbcs He N 1f
i norpi6He HaM BHCJOBJEHHS IJA dyHKuii, HaBeAeHe

B MipKyBaHHsSIX, YHTAEThCS TaK: AKLLO CKpisk. 3“3“‘:%"3
¢yukuisn f nHabyBae B fesiKifi Toulli Xo 3HAUEHHS —on TO
dyuxuia g(x)=/F(x)(c-- f(x)) nabyBa€ Hafl6iJlle.lO[‘Q ::u%.
YeHHs Ha R B TOulli Xo f(x)(c—f(x))-—"%‘—(f(x)—_f)

Ane dyHkuis f(x)=2+sinx ye HabyBa€ 3HaUeHHH

omy po3B’s3yBaTH 3aa
e MOXHa.

8 - .. auyy 3a
= —4 B xoauiit Touti. T Y.

rforiomoroio bOro TBepMUKEHHs H . CJIeHHS
3anauy MoXHa Jerko posB "352"1 1i6e3)y(}){?(‘:l?ﬂ y=

n . 'S . — l<sln x

oxianoi. OckKiJbKH < 1] 3pocra, TO AaHa

=(2+41¢)(6 —f) Ha BiAPI3KY [—5 X
¢’yHKuiﬂ)(Ha6yl)3ae HafiGinploro 3HaueHHd Ha R,; B .
10610 npH x=7 T2%

TOYKax, B SKHX sin x==1,
(k — uine uncno).

39. Ockinbkn (yHKUIS Fn(x)=";' sin .
Is f, To Oyab-aka nepsicHa AJA f, 3°KPeM3'F2(x)'—
=——;(2052x, nogaetbes y BHRAAAl Fi(x)+C. Rna Fe

| ne2p=
H { —— X=
q 3 piBHOCTI 5 €0S

2, ¢ nepBiCHOIO

KoHcranta C 3HaXOAHTBC
u, Hanpukjaal, =0, aicra-
)———;-. 3po3yMino

pes Y. BUCASAAN

L. .
=-5sin’x+C. [igcTaBHBL

HeMo C=—-—;—. Orxe, Fo(x)=Fi(*

TaKkox, uio GyAb-AKa nepBicHa AJA f mop4€T

T
Fay(x)+4 C. 3oxpema, Fi(x)=Fo¥)—7

- iBHSIHHS
. isky [a, 0] P!
40. B ymoBi cka3aHo, 1.0 Ha BIP e yosﬂaqae, o He

f(x)=0 mae enuunii KOPiHb x'o'aa6o vo="b. ¥ TaKoMy

BHKJioyaéThCst BUNAAOK, KO on—'—;x 00 o b—%0 |
Pasi gpo6u, 3HameHHHKAMH 63 1Y =0 a — xo="0.

a@—x,, He MalOTb 3HaueHH,
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MEPLI CODI3MHU

...Y geauqesnomy cady ceomerpil KoxHUl
mooce nidibparu cobi GyxkeT 3a CMAKOM.
JIABIA TIJILBEPT

1. Yepes Gynb-siKi 1Bi Pi3Hi TOUKH MOXHA MPOBECTH
ABi pi3Hi mpsami.

A Ha croponax AB i BC (mai. 4) TpHKyTHHKaA ABC,
SiK Ha AiaMeTpax, no6yayeMo niBKoJa, fIKi NepeTHHaITbCS
B Touui D. Cnonyuumo Touky D 3 BeplIHHaMH TpH-
kyTHuka. Toai / ADB= /£ BDC=90° K BnucaHi, 10
cnupaloTbcsi Ha Aiamerp. Tomy TpH TOUKH A, D, C na-
fexaTb OAHiH npsMiil, a ue O3Ha4a€, WO Hepes AiC
nposeJH ABi npsimi.

2. Byap-sike KoJO Ma€ [1Ba UEHTPH.

A Hexait npami BD ta AD nepeTHHaIOTbCS B touui D.
Mo6yayemo CB L BD, CA 1L AD (man. 5) i Kojo, fke
MPOXOAHTb uepe3 TOYKH A, B, C it nepernHae BD Ta
AD signosizso B Toukax K i M. Toni LKBC= 4L MAC=
—00°. 3Bigck BHIIMBAE, WO Ui KyTH CMHPaIOTbCA Ha
piamerpu KC i MC onHoro i Toro caMmoro koJsa. Cepeautu
Biapiskie KC i CM — TOYKH O, i O2 € nBOMa Di3HHMH
LeHTpPaMH OAHOTO i TOro camoro Kona. &

3. Biapisku napaJiesIbHHX NPAMHX, BMillleHi MiX CTOpO-

HaMH KyTa, piBHi.

& Hexa#n CED — posinbuuit Kyt i CD || AB (man. 6). -

Toni AE : CE=BE : DE, 3BiJKH
AE-DE=BE-CE. (1)

[MoMHOXHMO ModJeHHo piBHicTs (1) Ha pi3HHILIO
AB — CD i BuKOHa€MO TaKi nepeTBOPEHHS: AE-DE-AB—
—AE . DE - CD=BE - CE - AB—BE - CE - CD, AEX
XDE-AB—BE-CE-AB=AE-DE-CD—BE-CE><
X CD, AB(AE - DE—BE - CE)=CD(AE - DE—BE - CE),
apigkn AB=CD. B :

4. YacTuHa BiZpi3Ka npsaMoi A0PiBHIOE BCbOMY Binpi3Ky.

[Mepwuii BapiaHT MipKyBaHb

A TlepeTHeMO AOBiJbHO B3ATY NMpAMY B tToukax A i B
NpAMHMH MN i PQ, nepneHAHKYJspHUMH uift npsmii
(Mana. 7). [posenemo MpsAMy ED, sika neperuHa€ npaMy
MN y Touui E, AB B C i PQ B D.

Tpukytuuk CBD noni6Huit TpukyTHuky AEC, 3BiIKH
BD :AE=CB: AC:

BD : AE=(AB—AC): AC. (1)

Man. 4—5

MMo6ynyemo npamy FH||AB, Toni 3 nopi6HoCTi TpH-

kyTHukis CBD T2 FHD maeMo:
BD: HD=BC : FH a6o BD : HD=(AB—CA): FH. (2)
Is cnipBiaHoweHs (1) i (2) 3HaXonHMO BD:

BD__AE-(AB—AC)__HD(AB—@
=T AC == FH '

a6o
AF.FH-AB—AE - FH-AC=AC-HD~AB-—
—AC?- HD. (3)
Honamo no o6ox uacTHH piBHOCTi (3) pisHHLIO AE . Fclzlag
X AC—DH - AB - AC, 3BeLeMO noaibHi qneuu/;gm;{eD):
3a JyKKy crniJibHHA MHOXHHK AB(AE - Fl-{4—5
=AC(AE - FH—AC - HD), 3BIAXY AB=AC.

Opyruii BapiaHT Mipxyaz.mb '
A I-}Iexaﬁ @ — HanGinpwHi KyT pn?.Hocro”poHl_rllz-;gl)',c;1 ;ep;b
Kyrhuka ABC .(man. 8), ToRi P— rocTpHi. ‘
< BAD=4v i Biapi3oK AE L BC. Toll 0

AABCo® ADBA. @

SAABC:SADBA—— Tp CHiIbHY

. awo

Ockinibku  posrasiiyBah Tp“KyTHH;:: olév‘HOBu BC i BD.
Bucory AE, o ix naoili pianoOCATHCH:
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TakuM UHHOM: L
AC?: BC=AD?:BD. (3)

oTuNexHHit ctopodi AC B TPHKYTHHKY ABC i

Kyr, np
ABD, € roctpuM. Tomy MOXHa

cropoHi AD B TPHKYTHHKY
3acTOCYBaTH TeOpeMy:
Keadpar CTOpOHU, AKQ AEHUTb 8 TPUKYTHUKY NpoTU
20cTpo2o Kyra, OOPiBHIOE cymi ksadparie 080X iHwux
cropin 6e3 nodBoenoz0 dobyTKy OOHI€EL 3 yux cTOpin TQ
npoexyii Ha el dpyeoi cTOpOHU.
3rigHo 3 Lli€0 TeOpeMOoI MaeMO:

(AB2+ BC?—2BC - BE): BC=(AB*+ BD* —
Z9BD - BE): BD. (4)

KOXeH uJieH CyMH yuceJibHHKa Ha

[Topinumo Temnep
HUK i 3BedeMO noai6ui unenu. Toni

BignosiaHuA 3HaMeH

MaTHMeMO:
AB? __AB®
BC-}-BC-— BD+BD' (5)
Iepenecemo BC B mnpaBy HacTHHY, BD — B JniBy i, BH-
KOHaBUIM BiAMOBiAHi Ail, MaTHMeEMO:
AB2—BC-BD__ AB*—BC-BD
BC o BD )
HCeJIbHUKH piBHi, TOMY MaioTb 6yTH

B ocraHHiil piBHOCTi 4
iBHMMH i 3HaMEHHHKH: BC=BD HE.
5. [IpsiMuii KyT AOPiBHIOE TYNIOMY.
[InaHiMeTpHUHUH papiaHT MipKyBaHb
D (man. 9) £ D=90°,

A Hexait B yotupukytauky ABC
unu cropin AB i CD

/. C>90° i BC=AD. Yepes cepel
npoBeeMo A0 HHX neprneHAHKYJISPH. Touky iXx mepeTHHy
O crnoayuuMo 3 BeplIMHaMH YOTMPHKYTHHKa. [3 nmonapHO
piBHHX MpSIMOKYTHHX tpukyTHukis AOK i KOB, DLO i

CLO maemo:
40—O0B, 0C=0D; £0DL=~,0CL (1)
3 pisnocreit DA=BC, OA=0B i O0D=0C BunHBaE,
1110 AAOD= ABCO. 3Biaku
2 ADO= £BCO. (2)

Bignimaioun Mo4/eHHO pig piBHOCTi (2) PiBHICTB (1),
C—= 2/ BCD, 106TO NpsiMHA KYT JOpiBHIOE

c Maan. 6—17

Te 2 i

N HpeomeTpnqunu BapiaHT MipKyBaHb
€Xail 3HoBy naHO YOTHPHKYTHHK ABCD (Man. 10)

Y n
Koro ‘LBAD=90°, BA=BC i £LABC>90°. Ilo-
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6yayemo B Touli F, 9xa € cepeaHHolo Biapiska AB,
Biapisok SF, nepnemuxynspuuﬁ A0 MJOLLHHHY UYOTHDH-
KyTHHKa ABCD, a B Touli E — cepenuHi Biopi3Ka DC —
nepneHAHKyasp A0 pigpiska DC i M03HAaUnMO TOUKY
nepeTHHy LHX nepneHAuKyaspiB uepes S. Tlobyayemo
.rakoX Bifpisku SB, SA, SC i SD. 3 Teopemu Mpo TpH
nepreHAHKYJIPH BHIIMBAE, 11O AD L SA, to6to £ SAD=
=90°.

Ane 3a no6GyAoOBOIO AS=SB (sx noxuii A0 npsimoi
AB, wo MalTb PiBHi npoekuii) i DS=SC (sKk mnoxuii
go npsamoi DC, 110 TaKOX MaKOTh piBHi mpoeklii), a 33 yMo-
soio AD=BC, ToMYy ASAD=ASBC. 3 piBHOCTi LHX
TPUKYTHHKIB Ma€MO: £ SBC= £ SAD=90°.

Tenep 3 TeOpeMH, obepHeHO1 10 TE€OpeMH npo TPH nep-
MneHAHKYJsipH (BOHA cnpaBeqnBal), MCTAEMO: BC L AB,
a tomy LABC=ZLDAB. &

6. ¥ Gyap-fiKoMy NpSAMOKYTHOMY TPHKYTHHKY KaTeT
JOPiBHIOE rinoTeHysi.

Hexaii B MPAMOKYTHOMY TPHKYTHHKY ABC (man. 11)
BO — 6icekTpuca KyTa B, D — cepefuHa BiApi3Ka AC,
DO _LAC, OELAB i OF L BC. T1psiMOKyTHi TPHKYTHHKH
BEO i BFO pisni (rinorenysa BO y Hux chijbHa i

- OE=OF), tomy BE=BF (1), AOEA=AOFC, OA=

=O0C, 60 nepneHAHKyJIAp, SIKMil NpPOXOAMTb 4epe3 ce-

peaHHy Biapi3Ka, piBHosinna.neHuﬁ Big iloro KiHLiB, a
OE=OF), Tomy AE=FC (2).
JlogaBiuyk MOYJIEHHO piBHOCTI (1y i (2),

AB=BC.
7. Y Gyab-sikoMy MpAMOKYTHOMY TPHUKYTHHKY KareT

GinbIuMH 3a rinoreHysy.

A Pisnuiio KBaJpaTiB AOBXHH rinoTeHy3u i KareTa
TPHKYTHHKA ABC (man. 12) MoXHa MOAATH ¥ BUIAIALI
AB2——BC2=(AB+BC)-(AB—BC), a6o AB*—BC’=
——(AB+BC() (BC — AB). INoninusulH OCTaHHIO PiBHICTDb
ouJIeHHO Ha A00YTOK: — AB+BC)~(AB——BC), MaTHMe-
MO MpOMOPLIIO:

MaeEMoO:

AB+BC __ BC—AB
—(AB+BC) AB—BC’

OueBujHO, L0 AoAaTHA pelyuMHa Gifblua 3a BIL'EMHY,
T06TO AB+BC>—-(AB+BC). Ane toui i BC—AB>
~ AB — BC, 3BiaKH 9BC>2AB, abo BC>AB.

8. B Gyab-sIKOMY TPUKYTHHKY BCl KYyTH piBHi.

A Hexait ABC — f10BiNbHUA TPHKYTHHK, -, B, v—

BeJIAUMHH HOro BHYTPilIHIX KyTiB, @, b, ¢— LOBXHHH
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CTOpi i i i
nggu;l, :Kl JieXaTb NMPOTH BiANOBiAHHX KyTiB (Mmaa. 13).
y1y€eEMO Ha npoaoBxeHHsiX cTopiH AB i AC Binpisku

AE=AB -
Y ABEC: AD=AC, a Ttakox nob6ynyemo BE i DC.

L}

L E=—
E=—. ZCBE=p+- Tomy, 3a Teopemoio Ch-
HycCiB:
b+4c¢ a
—bte _ @ (1)
. a . a
y sm( B+?)‘ sin 5
TPHKYTHHKY BDC £ D=-5, £ BCD=7+ - 0Txe
b+c — a . 2
B piéHoc*r Singﬂ-i Sin%' C
DiBHi B nin :‘:CTIE:{)H: (2) “npaBi uacTHHM PpiBHi, TOMY .
" b4c  _ btc

. a\ . a\’
Sm( B+—2-) . sm( v+-2—)
3Bi i

ll’ﬂlK” 5'"( l5+%)=sin(v+%) a6o =1y

noritll):iﬂm_amusmu cropouu AB i CB i noBTOpHBLIH aHa-
MipKyBaHHs, NpHitaemMo A0 BHCHOBKY, 110 a==Y.
€l TPHKYTHHKH PiBHOCTOPOHHI.

a npoeXaH AaHo HOBiAbHKE TPUKYTHHK ABC (maJ. 14).
)KHHOIO»’I;)BmeHm ctoponu BC Gynyemo Biapisok FB nos-
OB, Ha NPOAOBXEHHI CTOPOHHU AB — Binpisok BE
Ton 10 a i, kpim Toro, 6ynyemo Biapisku FA i EC.
: RiL CFA=s EAF=4E |z AEC= £ ECF=5] 3a-

Toc 2

YéMo no Tpukyruuka AFC TeopeMy CHHYCiB:

. ) 1 .
Slnp\l-‘;tlc':mn AFC sm( A+§-B) sin %B
¢ Ac c¥a b

3BinKH

A )
sin( A++B) ="sinB. (1)

. 3a
CTocyeMo Teopemy cuHyciB fo TpukyTinka AEC:

%‘;SMAEC sin(C+—;—B) sin_-;—B
) AC ' L‘-|~a = b ’
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sin( c+-§-3)=ﬂ;—‘sin B (2)

[TopiBHsIEMO pisrocti (1) i (2): sin( C+—%—B)=
—sin (A+—B), ssinxu C+-5B=A4 +-5B, abo LC=
=/ A, aTomy # AB=BC. AHaJloriuHo MOXHa L0BECTH,
mwo AB=AC, 106TO AABC — piBHOCTOPOHHiH.

10. Tioma PpiBHOCTOPOHHBbOTO TPHKYTHHKA JOPiBHIOE
HYJ1IO.

A Hexainh AABC piBHOCTOpPOHHiH  (MaJl. 15). Tlo-
6yayeMo B HbOMY BHCOTY AD i Ha niit — Biapiskn DF=CD.
Ha Bigpisky AF, 5K Ha fiaMeTpi, OMHLIEMO MiBKOJO, fKE
neperse npamy CD 'y rouni K. Toai KD?*=AD -DF;
xsagpaT KDIH, npsiMOKYTHHK ADCE i tpukythuk ABC

piBHOBEJIHKI. BuKOHA€EMO nepeMillleHHsl TPHKYTHHKA ACE
na pextop AL. Toni C nepeiine B TOUKYy N, a Touka H

s Touky E. KsaapaT KHID cknaneHo 3 Tpaneuid CLID
i CKHL, npuuoMy OCTaHHA piBHOBE/IHKA Tpaneuii BMAZD.
CB L)

Tomy KBanpaT KHID piBHOBeJHKHI Tpaneiil
To6TO mJolla piBHOCTOPOHHLOTO TPUKYTHHKA ALM no-

piBHIOE HYyJI0. B
11. KoxHna Touka AiaMeTpa KoJa JeXHTb Ha caMoMmy

KOJIi.
A Hexait C — nesika ToOUKa Aiametrpa AB 3aaaHoro

kona (man. 16). Bisbmemo Ha npsimii AB Touky D,
TaKy, o0 AC:CB=AD:DB (1). Touka D, ska 3a-
[OBOJbHAE Li YMOBH, Ha3HBAETHCs 4eT8epTon 2apMo-

witnoto 0o towok A, B i C. Ikwo M — LeHTp AaHoro
Ko/a, To 3 mpomnopuii (1) maemo:

MA+MC__MA+MD
MA—MC MD—MA’

MA__MD . oingy MA*=MC-MD. BpaxyBaBliy,

abo MC— MA’
uo MC=MH—CH i MD=MH + CH, maTHMeMO:
1) MH?—CH*=MC - MD, a6o MH?—CH*=MH>.

ko nepneHiHKysp B touui H no npsimoi AB neperHe

koso B Touli E, TO
9) ME?=MH’+HE® |
3) CE?—=CH?+ HE?. BinnsBlH MOYIEHHO piHicTb 3)

iz piBHOCTi Z), MaEMO:

4) MH2—-CH2=ME2——CE2=MA2—CE2. Ase 3 piB-
yocteli 1) i 4) BHMJHMBAE, 11O MA2=MA?— CE?, 3Biaku
CE?=0 (106To Touka C J€XuTb Ha KoJi), MpHYOMY
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Tak iBHi : : .
4 PIBHICTb CNPaBAXKYETbCA AJA BCIX BHYTplmHix TOYOK

llizime'rpa AB. E
2. 3oBHilWHi i i
MY;Q‘He cyMixm(l):[;);T H'r"p;.xy-muxa LOPiBHIOE BHYTPilHbO-
(van l‘lit_eixau Yy YOTHPHKYTHHKY ABCD £A+ £C=180°
i on:H'“ ). OCE(.}JleH Qyub—ﬂkl TPH TOUYKH, SIKi He JIeXaTb
- Mo;: NpsiMiii, MOBHICTIO BH3HAUAlOTh MOJIOXKEHHA KO/,
MDoXen Ha CcTBepAXyBaTH, WO uepe3 Toukn A, B i D

o nogTb €auHe Koso. TouKy mepeTHHY HOro i3 CTOPOHOIO
Maew qgiqnmo uepes E. [lo6ynysaBwum Biapisok BE,
AA-{-AEIBHKyTH"K ABED, Bnucam-ai'l B KOJIO, ApHYOMY
a5 L—AAB+ £ D=180°. Ockinbkn LA+ £LC=

13, yoi + £ BED=180°, 1o £LBED=/LC.

A o i TPHKYTHHKH piBHOGEADEHI.

PHNYCTHMO, WO B AOBibHOMY TPHKYTHHKY ABC

y _
C>BC. Io6ynyemo Gicektpucy CCy kyra ACB i Bicb

ﬁz;’::l’“ DD, cropoun AB (man. 18, a). Hexaii E — Touka
CYMimHHy npsamux CCi ta DD:. Lli npaMi He MOXYTb
6ic&KTa'mcsi i He MOXyTb OyTH MmapaJjejbHHMH, 60 Toli
BO TiJ]l)b':(c”a kyra 6yna 6 0lHOYACHO i BUCOTOIO, LLLO MOXJIH-
AC—ge B piBHOGeApeHOMY TPHKYTHHKY, TOGTO KOJH
MOI;IK-IJ?HO_ nosoXeHHs: Toukd E BigHocHo TpukyTHHKa ABC,
peﬂHH?Bl Tpu npunyuwenns: 1) Touka E posmillleHa BcCe-
i TPUKyTHHKAa ABC; 2) mno3a UMM TPHKYTHHKOM
Hazexxurb cToponi AB.
ﬁmy‘é;';""elfdo'nepme npunyieHHs (Madg. 18, a). Ilo-
MSiemo Binpisku AE, BE, EF LAC i EG L BC. Pos-
Clipyg FI)DHMOKmi tpukytuuku CEF i CEG. Y Hux
Gicekrpy inorenysa CE, EF=EG (touka E Hanexurh
/-\CEFjl Kyra C), a tomy # CF=CG (l); oTXe,
Plsai (*ACEG. IpsimokyTHi TpukyTHUKH ADE i BDE
AE=B}l]€ Hux Kater DE cninbHuil i AD=BD), a ToMy
PiBHi, g KPH‘_«I TOTO, npsAIMOKYTHi TPHKYTHHKH AEF i BGE
§E(’;) o piBHi ix rinotenysn (AE=BE) i kaTeTH (EF=
HoCT] ila ToMmy AF=BG (2). HonaBiwy NOUYJIEHHO piB-
YMog; A()] i (2), maemo: AC=BC, a lue cynepeunThb
KY Ty >BC. Orxe, KOXHHH HepiBHOGEAPEHHH TPH-
o € piBHOGEApPEHHM.

npunyLaKOI‘o  BHMCHOBKy NpHilaeMo, MPUIAHABLIH Apyre
(May’ lgﬂﬂﬂ—Tqua E nexuth no3a TpHKyTHHKOM ABC
EFCiE' 6). Posraspaloud napu piBHHX TPHKYTHHKIB.
CF§CGGC' EAD i BED. EAF i BEG, nicraemo piBHOCTi.

i AF=BG. INouneHHO BiAHABWH IX, MaeMO:

C<Bc.
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Mas. 18—24

AHasioriuHo MipKyeMo i B pasi npunylleHHs, 1o touka E
nafexuTh Biapisky AB, TOOTO 36iraeTbea 3 Toukoo D
(man. 18, 6). 3 piBHoCTi ABOX nap TPUKYTHHKIB ADF
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i BDG, CDF i CDG maemo: AF=BG i FC= .
3HoBy AC=RBC. MO BG i FC=GC, 3BiaKH
OTxe, y BCiX TPbOX BHMaLKaX BHCHOBOK TOH caMuii.

14. Yci TPHKYTHHKH PiBHOBEJIHKI.
A Tlo3HauHMO CTOPOHH AOBiJbHO B3ATOTO TPHUKYTHHKA

yepes a, b, ¢, BiANOBiAHI BHCOTH — Ay, ho, h3, a nJjoiy —
yepes S. J[lna iHWHMX AOBiJbHO B3ATHX TpuKyTHuKié
BXXMBaTHMEeMO Ti caMi MO3HaueHHs, aJje i3 WTPHXAMH.
3 kypcy reometpii Bigomo, o S:S'=ah ca’ht (1),
S :8"=bhy:a"hy (2). ,
Busnauumo S i3 pisnocreit (1) i (2):

S—§/ .o . g_gr. bh_.
a’hi’ a’hy

. ’ h 14 4 ”pt 19 XA ’

Tomy: S'ZL—S ;”"T'-’ S’aha”hi=S"a’'hibhy. (3)

glomnmgmmo 06uaBi yacTHHM piBHOCTI (3) Ha pi3HHLIO
—Si i poskpuemo ayxKKu:

SS’aha”hy — S’ ahia”hi =SS"a’hibha—S’S" ahibhs A{4)

;‘%Hep LOLaMo 110 060x uacTHH piBHOCTI (4) Ppi3HHLIO
i ahia”hi — SS”a’hibhs. [Micas 3BefeHHsi MOAIGHHX uJe-
iB i BuHeceHHSi 3a AYXKH CNiJbHHX MHOXHHKIB Ma-
THMeMo:
S(,S'ahna"h’{—S”a’ 1bh2)-—’—-S’(S’ah.a”h’.’—S”a’h’lbhz), (5)
3Bilkn S=3S’ (6).
LAS- Cqu ocHoOB Gyab-ikoi Tpaneuil NOPIBHIOE HYJIO.
Hexaii ABCD — nosinbHa tpaneuis (man. 19).
pC°1108>l§mv!o cropouy AB Ha sinpisok FA=DC, cTopoHy
i Ha Bigpisok CE=AB. Bpeaemo No3Ha4yeHHs. AG=z¢,
3=y, .HC=x, AB=b, CD=aq.
o NOAIGHOCTi TPHKYTHHKIB CcDG i ABG maemo npo-
Kinu‘KN (x+y):z=a:b (1), a3 Noni6HOCTi TPHKYTHH-
n AFH i CEH — nponopuio (y+2):x=a:b. 3 umx
(x OX nponopuiii Ma€EMO: (x+y):z=(y+z):x, a6o
N +!/)1§“=(—y—z):(—x). 3acrocyeMo [0 OCTaHHbOI
BPO"OPun Binomy 3 anre6pH BJIACTHBICTb PSAAY PiBHHX
IlHoweHp, a came:
80‘.”"“40 Kinoka Bi0HOUleHb pi6
Ha : nonepednix ix 4ienis TaK 8i
c TYnnux uaeuis, Ak 00uH 3
8020 Hacrynnoeo.
. Orxe, (x+y):z=(x+y-—y-z):(z—x)-—:(x—z):
'T(Z~x)=‘...1, (x_|_y);z=——l. [TopiBHIOIOUH LiEH pesyJib-
aaT 3 nponopuiero (1), 6a4uMo, wo a:b==—1, 3BILKH
=~b' a+b=0

wi misn coboto, TO cyma
Jnocutsca 00 cymu 8CLX
nonepeoxix 4AEHL8 do
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+(—BC)) (2), 3sinku AB+BC<AD+DC. B

16. Onykaa o6BifHa JaMaHa KOpOTWa 33 OMyKay Ja-

MaHy, sIKy BOHa OXOILJIIOE.
A Binpiskn AB i BC 06BiZHOT Bi3bMEeMO [OBiJIbHO,

a Biapisku AD i DC — nponopuiiiii 10 Biapiskis AB i BC
o6BinHoi: AD=FAB, DC=FkBC, ne k — Oyib-siKHi nO-
gaTHuii api6 (maJn. 20).

3 ocTaHHiX piBHOCTeHl MaeMo:

— AD=k(—AB) i —DC=k(—BCQ),
—AD +(—DC)=k(—AB+(—BC)),
(—AD+(—DC)):(—AB+(—BC))=k,
ane k=AD:AB, Tomy ((—AD)+(—DCQ)): ((—AB)+
+(—BC))=AD:AB ().
B ocTaHHiil mponoplii nonepeaHii YjieH y npasii yacTu-
ui MeHww# Bin HacrynHoro (AD<CAB), a Tomy i no-

nepeaniit il uned B JiBi# yacTHHi TeX Ma€ OyTH MEHILUHM
Bii cBOro HacTyMHOro: (—AD)+(—DC)<((—AB)+

17. Byab-siknii NpsAMOKYTHHK, BMHCaHHH y KBaapar, €
TaKoX KBajpar.

A Hexali ABCD — nauuil KBaapar i MNPQ — BoH-
caHuii B HbOTO NPSAMOKYTHHK (MaJ. 21). Tlob6ynyemo
piBHi MiX c060I0 Bilpi3KH PR 1 AB, QS L BC, KoXHnuii
3 gKMX AOPiBHIOE CTOPOHI AaHOro Ksaipara. Lli nepneH-
AHKYJISIDH € KaTeTaMH NpsIMOKyTHHX TpUKYTHHKIB PRM i
QSN, rinoTeHy3H SIKHX piBHi Mix co6oi0 fK AiaroHagi
BOucaHoro B KBaapaT MNpsiIMOKYTHHKa MNPQ. 3siacu
BUMJMBAE, LIO APMR=AQSN, a Tomy £ PMR=
= £ QNS. Po3srisHemo Tenep yoTHpUKYTHHK MBNO.
Ploro 30BHillHiAH KYT NpH BepiunHi N [OPIBHIOE BHYT-
piwiHbOMY KyTy MPpH pepwuHi M. A ToMy cCyma IBOX
BHYTPIlUIHIX KyTiB LbOro YOTHPHKYTHHKA MPH BeplliHHAX

M’'i N nopisHioe 180°. Tomi Takoio camoio Gyae i cyma
BHYTpILIHiIX KyTiB UbOTO YOTHPHUKYTHHKA NpH BEPLIHHAX
Bi O. Ane oauH i3 HHX 2 B=90°, a Tomy i £0=90°.

Ile o3nauae, WO piaronanai QN i PM snucaHoro B NaHHH
KBajpaT NPsMOKYTHHKA PNMQ B3aeMHO nepneHiHKyJsp-
Hi. A Le o3Hauae, 1o LUed NpsAMOKYTHHK — KBajpar. B
18. Tnowa 6yab-sKol Tpaneuii AOPIiBHIOE HYJIIO.
A Jlerko nepeBipuTH (MaJ. 22), wo S ,48p—S psco=

=S pasc—S aBco (1).

Ockinbkn S gasp=-5AD - DBsinp i S aaco=—-AD X
W ACsina, T0 S oa8p* SAACD=BDsin6 : AC - sina.
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4 | . . .
SAABC—'?BC . AC sina 1 SABCD=_;_BC . BD - sin ﬂa
;OMY S pnsc: S agco=AC - sina : BDsinB. B pisHocti (1)
SHHeceMO B JiBill YacTHHI 32 AYXKH S, scp @ B npasii

aBcpy TOAI MaTHMeMO: :

BDsin ACsina
SAACD ———'ﬂ— 1) =SABCD —Bm— 1) ,

ACsina 9 -
S BDsinp—ACsine__ ¢ ACsina—BDsinB (2)
aACD ACsina =9 4BCD™ BDsinf :

YucenbHukn npo6iB y npasiit i JiBiil 4aCTHHAX piBHOCTI

2) onnakosi 3a MosyJsem, aie npoTH/IeXHi 3a 3HaKaMH.
o6 nopisusaTH 3HamenHHKH APOGIB, no6yayemo Bil-
Pisku DM=—BC Tak. wo6 npami AM 1a BC Gysu napa-
Jeabuimu. Toai AC: CM==sinp :sina, ACsina=CMsinp.
Orxe, apobu B 060X vacTHHAX piBHocti (2) piBHi 3a -
MonyJiem i mpoTHAEKHI 32 3HAKaMH. )

]:lolliJlHBLUH 06uaBi yacTuHH DiBHOCTI (2) Ha ApiG, AKHHA

CTOiTh y npasiii YacTHHi, AiCTaHEMO: Saaco=—9aBcD

SA_Aco+SABCD=O. Ane SABCD=SMB¢, ToMy S aacot

+S o 45c=0, 260 S 5cp=0-

CT;2~ Y roctpokyTroMy TPUKYTHH
Man et Bin sikoi 40 BeplIMH LbOT

bHOIO, 36iraeTbcs 3 OAHi€I0 3 HOro BEpLUIHH i
Be& Binomo, uio Toukoio, cyma BiﬂCIaHeﬁ Bil fKOl 10
hePuWHK panoro uoTHPHKYTHHKa HajiMeHwWa, € TOUKa
MeI‘\”I‘*T"Hy fioro niaronaneii (man. 23, a). 3MeHLIyBaTH-

O OfHy i3 CTOpiH UOTHPHKYTHHKA, HanpHKaaa Cro-
PoHY B(C, pnoks BOHa He NEpeTBOPHTbCA B TOUKY- Ipu
UboMy Touka O Gyme HaGauxartncs A0 Hel i 3pewITOIO

Slnethes 3 neto (man. 23, 6, 6). )
B.aHT)Ke’ TOuKolo, CyMa BiacTaHei Bix siKol RO BepLIHH
oy O TPHKYTHHKA HafiMeHlla, € OAHA i3 BEPUHH UbOTO
PHKyTHUKa. Asie Ueii BUCHOBOK CynepeunTb TOMY ¢akry,
Tp(:[ Wio BaacrusicTb Ma€ TOUKA, 3 qKoi BCi TpH CTOPOHH
To KYTHHKa ugHo nig kyrom 120° (us To4Ka Ha3HBAETHCS
;Kolo ®epma). E '
Ox?;; Yepes Gynb-siki n TOHOK
a npoBecTH NpsiMy.
3 Bj MNpu n=1 i n=2 reopema cip
AOMHMH akciomamu reoMmeTpll. o
n. PHOyCTHMO, 110 TeopeMa crpaBKy€ETbCA A5 ﬂe’%{gﬂa
cho. k (k>2) i nokaxemo, wo B UBOMY BUNAIKY
PaBuxysaTumerbcs i NpH =

Ky Touka, cyma Bil-
0 TPHUKYTHHKA € MIHI-
H. ‘

(n — HaTypajibHe YHCJIO0)

aBJUKY€ETHCA 3rifiHO
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OTXe, Hexail 3a1aHO AOBJbHI k41 Touok My, Mo, ...,
My, Meyy. 32 npunylueHHaM iHAYKLUil, yepes k Touok M,
Mo, ..., Mp—1, M, npoXoauTb L€KA NpAMa [. 3a THM Xe
npunyileHHsM, yepe3 b TOYOK My, Ma, ..., My, Mpy TEX
NMPOXOAHTD AesiKa NpsiMa /. Li ABi npsMi MaIOTb NIPHHAMHI
ABi criabHi ToukH Mz i Ms. Asle ABi TOUKH BH3HA4aioThb
eaudy npsamy. Tomy npami [ i I’ 36iraoTecs, a npsMa {,
fika MPOXOAHTb 4epe3 TOUKH M,, M, ..., M, NPOXOAHTD
i uepe3 TOUKY Me41-

21. SIkuio ABi NJOLIHHH CHMETPHUHI BiJHOCHO NOYaTKy
koopauHat O, To BOHH OGHABI NPOXOASATH Yepe3 touky O.

A Hexaii nJoWMHH o i B CHMETpHUHi BiAHOCHO nO-
yatky koopauHat O. §IKilo PiBHAHHA TUIOUIMHH @ no-

AAETbCA y BHIJISALI

ax—+ by +cz+d=0, (1)
TO PiBHAHHAM NJIOLUIHHH P 6yne:
—ax—by—cz+d=0. (2)

Jlonaswu nodnenso (1) i (2), pictranemo d==0. OTXe,

(0; 0; 0) € po3B’si3KoM 060X piBHsIHb, 4. lle O3HAuaE,

wo Touka O HaseXHTb 060M MJIOILHHAM.

Hactynui aBa codiamu M. T. UepHuuieBCbKHA 3ampo-
nonysas y 1846 poui cBoemy G6paToBi Onekcanapy
(LoK/NaaHiwe AuB. C. 6).

22. 1) Ksaapart 6yAb-fIKOi CTOPOHH Y O6yAb-AKOMY

TPHKYTHHKY JAOPiBHIOE cymi KBaapaTiB ABOX iHLIHX CTOPiH

1bOro TPHKYTHHKaA. ’
A Bi3bMeMO IOBiIbHHIA TPHKYTHHK ABC (mana. 24) |

oﬁzynyemo e NpsAMOKYTHHH TPHKYTHHK BCD. Toai
ACT=AD*4CD? (1) i BC?=CD?+ BD? CD*=BC*—
—BD? (2). IiacraBumo 3Ha4Y€HHs CD 3 piBHOCTI §2)
g pinictb (1): AC*—AD?+BC?*—BD* (3), abo AC"—
_BC?*=AD*—BD* (4). Ane AD=AB-+BD, tomMy
AD?— BD?=AB?. TlincraBuBilH B piBHiCTb (4) 3aMicTb
pi3HHULI AD? — BD? 3nauennsi AB?, sike iit JOpiBHIOE, Ma-
rumemo AC?— BC?=AB?, a6o AC?=AB*+BC”.
Anasoriuo UepHHIEBCbKHA «10BOAHTbY, UIO BC =
— AC?+ AB®, i 3akinuye JuCT CAOBAMH: «...1eCb TYT Ma€
NPUXOBYBaTHCSA o6MaH: BIIKPUBLUH HOro, TH 3pobuil BE-
JIHKY TOCIYTy nio6asuomy Te6e 6paty Mukoni UepHH-

IeBCHKOMY ».

2) B 6yab-sikomy Ty
CTOPOHH, NPOTHJIENHOT T)
JOBXKHH [ABOX iHLIHX CTOPIH.

IOKYTHOMY TPHKYTHUKY JOBXHHE
TynoMmy KyTy, Ginbuwia Big cyMH
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A Hexaii B TynokyTHomy TpuKYTHHKY ABC ZLA>
b

>4B+ £C. Toai ip 23— —
+ Olli 3 TeopeMH CHHYCIB ———=——p=

—C i
sme=2R (ze R— pauiyc Kona, OMHCAaHOTO HaBKOJO

RP"KYTHuKa ABC, maTumemo: sin A :sinB:sinC=a:b:c.
Je 3a ymosolo LA>/ B+ £C, Tomy it a>b+c.

MNOLWA 3HAMOMA | HECNOAIBAHA
Bunipiotl ece, ujo niddaeroca BUMIPIOBAN-
wo, i 3pobu Takum yce, wo He nid-
0aETo A BUMIPIOBARNIO.

r. rAJIIER
Ma?{iﬂa‘!i Ha po3pidyBaHHA ¢iryp i cknajaHHa 3 OTpH-
Note X YACTHH SIKHXOCb iHLIUX biryp TpalHLiiiHO 3aAMAIOTH
nex CHe Micue B UiKaBiil MaTeMaTHL. YHikaJbHy KO-
uilo ix 3i6pano B KHu3i [. JliHarpena «3aHnma-
;’:ﬂbuue 3ajauu Ha paspesaHue» (M., 1977). B ocHosi
JEeXHTb BigoMa 3 4YaciB aHTHYHOl MaTeMaTHKH 3a*
ﬁ::a npo piBHOBeMHKi i piagxocx:naneﬂi pirypu. Y Bu-
Heogy' MJIOCKHX MHOTOKYTHHKIB piBHOBEJIHKICTb diryp e
XiHOI0 i ZOCTATHBOIO YMOBOIO IX PIBHOCKJIAAEHOCTI.
Il MHOrOrpaHHMKIB PiBHOBEJHKICTb HE € JOCTaTHBOIO
YMoBolo ix piBHOCKJ/IaA€HOCTi.
CrBopeno Garato uikaBHX 3aday Ha po3pi3yBaHH#A

biryp — Bin npocTux, B IKHX MPIMOKYTHHK NEPETBOPIOETb-

¢ . 5 . ; g
1 B piBHOCKAadeHull i, 3p0O3yMiJo, PiBHOBEJHKHH HOMY

lr::aﬂpaT 10 CKJAfHILIKX, KOJHM, KPHBOJiHiAHA ¢irypa
PeTBOpIOETbCSA B NPAMOKYTHHK a60 KBaapaT (Mal. 25).
an;lcneHHi reoMeTpHUHi qocbismu 3aCHOBaHO Ha npUHILLUII
Kux OBaHOro rnepepo3nonily nJioul . NPAMOIiHIHHHX 110C-
Gep diryp. OckiJbkM 3a OAMHHWIO BHMIpIOBaHHA nJioiL
HHHYTB nJowy KBajapaTa, CTOpOHa SIKOro JIOPIBHIOE OIH-
flonl BOBXHHH, TO 31e6iabUIOro Ha MaJllOHKax A0 Mpo-
in OBaHux codismiB maoili ¢iryp BKe po36uTi Ha ONH-
IHi KBagpaTu. _
ﬂep3° Tenep Hakpec/iTb Ha MNPFMOKYTHOMY apkywi na-
Beni}; 10 onHakoBux BepTHKaJbHHX Binpiskie, Tnpo-
3Haﬁb MyHKTHPOM AiaroHaib (man. 26) i pospixTe
“acTneHy ¢irypy no MyHKTHpHIA JIHII. 3cyHbTe HHXHIO
g THHY NPAMOKYTHHKa B3AOBX POSPISY BHH3 | BJIBO
" Biicranp Mix cyciaHiMH pinigMu i MoJiYiTb JIHIL
) ;}?JIHGTBCH, ix Juwnaocs TibKH 9. TMapaaokc? 32;1
Mac 0. Ille 'Ginpmy HecnoAiBaHKY [EeMOHCTPYIOTD  LLICTD
oK. TNepemauoiite ix, a MOTiM PO3PIKTE B3J0BX MyHK
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Man. 25—27
THpHOi JiHil i 3CyHbTe OAHY 4acTHHY BiAHOCHO iHIWO}
Ha BigcTaHb MiX [ABOMAa cycifiHiMH MackaMH (man. 27).
in oAHiEl MackKH

Tyr, cnpaBai, € 4OMYy 3AMBYyBaTHCs: BI
3aJHLIMAACA TiIbKH BepXiBKa kaneaioxa. Tak BHHHKAlOTb
nepili MapauoKcH, [oB’si3aHi 3 pO3pi3yBaHHAM i npH-
XOBaHHM Mepepo3NnoAiIoM ¢iryp, B pe3yJbTaTi 4oro 4acTu-
Ha paHoi ¢irypn (4acTuHa nJouli, Kach AeTajb QirypH,
yacTHHAa MaJlloHKa) 3HHKAIOTb a6o 3'seasiotbes. [lo-
npasja, Jinig — e He mjouia, ane Macka — L€ BXe He

TiJIbKM 4acCTHHA /oL, a H nesHi AeTani Ha Hifl,
JluBHO # Te, IO KOJIH yacTHHKH po3pisaHoi ¢irypH

noBepHyTH Ha CBOi Mi TO 3HHKJI JeTraji SIKHMOCP

micus,
TaEMHHYHM YHHOM 3'SIBJSIOTHCH. B uomMy TyT piu?
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24. 64=063.

geBQmuﬁ BapiaHT MipKyBaHb
Mome ésbmetylo KBaapart, nJoia siKoro nopisHioe 64 (ue
s DYTH | 3BHYaiHa llaxoBa JowKa), i po3pixkemo
i g’] ¢irypy Ha TPH YaCTHHH {man. 28, a). IlepeknaBiuu
Ky’TH CTaHeMO PiBHOCK/adeHU#H 3 JaHHM KBa4paToM MpsiMo-
ﬂKorgkﬁngi{]' 28, 6). TakuM uuHOM, i3 KBajpaTa, mJjoila
, RiCTa/ii NMPAMOKYTHHK, MJOlLA SKOro Aopi
, iBHIOE
7X9=63 (man. 28, 6). P

Hpyruit Bapiaur MipKyB'aHb
(MA Toit camuil KBaapaT po3pizaiH Ha IABi UYacCTHHH
i Ban. 29, a). TlotiM nepury YaCTHHY MepeMiCTHJH Bropy
Ha npapo. SIKWIO TPHKYTHHK NCP BigpizaTH i BMICTHTH
" BilbHOMY MicLi B JiBoMy HuXHboMY KyTi (AQRM),
3 MaTHMeMO MNPSAMOKYTHHK, IJOlla $AKOrO CTaHOBHTb
X9 (mana. 29, 6). Orxe, 64=63. ‘
25. 143=145. ‘
A B peayabTaTi nepekpoioBaHHs ¢iryp nuowa ¢irypu,

+

. i .
PiBHOCKnageHoi 3 [JaHOIO, MOXe BHUSIBHTHCA He Ti/IbKH

;"leHLuoxo. a @i Ginbwoio. Y MNPSMOKYTHHKY 3 po3MipaMH
SH:SIB _(man. 30, a) npoBenemMo JiaroHa’nb, a noTiM
eni HaeHi MpAMOKYTHi TPHKYTHHKH 3cyHeMO Mo IXHid

ch)IbHIH rinoteHysi B MOJIOXeHHS (man. 30, 6).
piBHnepmaua irypa ckaamaeTbcs i3 KBaapaTta i ABOX
I2><ux NPSIMOKYTHHX TPUKYTHHKIB. [lnowia ix fopiBHIOE
Kyt 12+ 0,5+ 0,5==145. OckibKH nJola JaHOro NpsiMo-
IlOBHHKa cranoBuTb 11X 13=143, To piBHicTb 143=145

€/leHo.

26. 63—64—65, 168=169, 441=442, 1155=1156, ...
Ha/i\ Ksagpar ABCD, niowa sikoro S=~64, pospisaiu
Ky_r‘lOTHpu 4aCTHHH (Mal. 31, a). 3 HHX YTBOPHJIH MPAMO-
i THm(, TPHKYTHHK i HeonykJuil BOCbMHKYTHHK. KBaapat
. PH opepxkani ¢irypu piBHOCKNaneHi. AJje njolla S2
ap:MOKyTHHKa LOPiBHIOE MJIOLLi S3 TPHKYTHHKA, TobTO 65,
Io Mowa S, BOCbMHKYTHHKa JopiBHIOE 63. TakuM YHHOM,

Besin: 63 =64=065. :

HauoMy npuk/aaii CTOPOHH KBajpara 6yJ10 MOAiNEHO

32 raki yacruum, wo x=>, y=3. Konu 6 MH TORIJIHIH
PiBHHHa HacTHHH x=6 i y=2, 10 3 ofepxaHux ABOX
e B X Tpaneliifi i ABOX PiBHHX NPSAMOKYTHHX TPHKyTHHKIB
oquﬁaﬂocn 6 yTBOPHTH NMPAMOKYTHHK, JIHIS B\D, sKoro

IHO Gyna 6 namaHoio. He yTBOPHTHCSH npsIMOKYTHHK

n 1 .
Pu x=4?, y=3-;— Ta iHMX 3HAYEHHAX X 1 Y.

1
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Maa. 28—31

U NPAMOKYTHHK i3 CTOPOHaMH:
=13, x=5, S;=13 X 5=65-
njowa sikoro 169 kB. OL.

IMpu x=>5 i y=3 aicraJ
x+x+y=2x+y=2-5+3
dIkuio0 CTOpOHM KBaaparTa,
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. 7 yacun (man. 3

Maa. 32—33

nominuTy Ha uvacTHHH x==8, y=>5, a mnoTiM KBaapar
NOAiNMTH Ha YOTHPH YaCTHHH (MapH piBHHX Tpaneuii
| TpuKyTHHKiIB), TO 3 HHX YTBOPIOETHCA NPAMOKYTHHK
i3 croponamn 2x+y=2-8+45=21 i x=8. Orxe,
Si=168!

SIkwo croponu KBaapaTta 21X 21=441 noAinNTH Ha
YacTuuy x=13, y===38, To HicTaHeMO MNpPSAMOKYTHHK, Y
Koro S =(2x+y) x=(2- 13+ 8) - 13=442. A Ans KBald-
PaTa, miiowa sikoro S=234 X 34=1156, npu x=21, y=13

‘Maemo: S =(2x+y)y=(2-21+13)-21=1155.

SIk 6auumo, NpH' OAHHX BapiaHTax nepeTBOpPeHb KBal-
pariB S|—S=1, a npu iHwux S—S;=1. Jlerko no-
Kazary, w0 Modi6Hi HecnodiBaHKM 4eKalOTb Ha Hac MpH
06yncienHi MJOLL TPHKYTHHKIB, DiBHOCKJIaAEHUX 3 Bill-

NoBignumu kpagparamu. @

27. 3HoBy 65="64. -

A TpamokyTtauk ABCD (man. 32) pospisau mo nps-
MUX Jinisx Ha TaKi D 4acTHH, 10 3 HHX MOTIM CKJaJjH
psimokyTHHK 3aMaHHX po3mipiB (5X13) on., a 3acpap6o-'
Bauui kpagpaTHk 3HHK. Binbynocsa «3HHKHEHHS> OAMHHLUI
Mowi, e o3uauae, wo 656=064.

28. 141=145. )
A Kpanpar ABCD, nioua sikoro 145, pospisain Ha
3, a). IoTiM noMiHAIH nesiki 3 HHX
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Man. 34—37

wmu ksagpatr AB\C\D) Toro
OAMH 3 I'SAITH MaJeHbKHX
(man. 33, 6), T06TO 3HOBY

MmicusiMp i 3HOBY YTBOp
camoro po3mipy, MpHUOMY
KBa/JpaTHKiB BHABHBCA 3aliBHM
145=141.

29. 104=105, 168=170, 1=2

A TIpAMOKYTHHK, MJIOLLA 5SIKOTO 8% 13=104, pospi3a-

A4 Ha YOTHPH yacTUHH, 3 SAKHX YTBOPHJIH ﬂpﬂMOKyTHHK

5% 21=105 (maJ. 34). '
A TIpsMOKYyTHHK, mJolld akoro 8X21=168, po3pl-
(vaJj. 35), 3 sIKMX YTBOpEHO

334 Ha 4OTHPH UYaCTHHH )
NpAMOKYTHHK 5% 34=170. (OcTaHHi#l NPAMOKYTHHK 306-

pa)KeHo y paBiui 6inblLIOMY maciuTabi).
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HoﬁiHEEHMOKYTH"K pO36HTO Ha YOTHPH YAaCTHHH (man. 36).
- MO MiCUAMH TPHKYTHHKH B i C i oGuucaumo
KYTHH);(yTBOPEHOPO npAMOKyTHHKa. BiH, sIK i nauui npamo-
: 3acpa’ GCKnaﬂqubCﬂ 3 TPbOX TPHKYTHHKIB (A, Bi Q)
6yno l(? 0BaHOT uacTHHH. Ase B AaHOMY MNPAMOKYTHHKY
TifbKy lgll. 3aapGoBaHo, a B OAepXKaHOMY 3a¢ap6oBaHo
Nakoro | oa. Tomy nsowa #oro Ha 1 MeHwa 3a mJolLly

30, 30Eg;ocmaneuoro 3 HHM NpPSIMOKYTHHKa.

A Tlpamokyrunk ABCD, nuowa -sikoro 30, po3pisaJiu

‘' Ha y
OTHDH yacTHHH. 3 HMX YTBOPHJH [Ba NPAMOKYTHHKH,

cyg‘i "ﬂiu;i%nx popishioe 32 (man. 37).
Haﬁu I;(l:;im napanoKcH nos’si3aHi 3 TaKHMH pospisyBai{-
S— K[;aﬂs, o nicJs nepekJaiaHHA YaCTHH 3HOBY
Bilwj 3 Hox aapaTtH, 3 OTBOpamu B {, 2 3 i 1. n. Hatiuika-
oBexiTe noaaHo Ha maj. 38—43. . _
OTBOpY. we dopmyay, sika BHpaXKa€ 3asieXHICTb PO3MIpY -
Pisanoro s «BHHHKa€» MNpPH NepeKanatHl 4aCTHH PO3-
Tp"KyTHHKaainp'aTa’ Bill LOBXHH @ i b kareris Ha#GinbLIOrO
THKaMbHOr BiACTaHi BiA CTOPOHH KBalpara /10 JiHii Bep-
HUX odgmy po3pisy (man. 49). H./zozga 0T80pY surcsadpar-
o ac ‘tuctmx dopisnioe pisnuyi Mise ac i HAEOAUKLUM
40 ac=95. AOM, KPATHUM b. Hanpuknaia, Ha MaJlOHKY
24, Tomy > YHCJI0, HAGAHNKYE 10 25 i kpaTHe b, AOPIBHIOE
KBanpary IlFi’ff?nynman nepeKafaHHs 4aCTHH po3pizaHoro
iR 350 cTaHemo otBip B 1.
AoKcip y)KTep.eI‘TH,’ L0 Xoua MeXaHi3aMM yTBOpEHHs mapa-
TO6Tq nome BlOOMI yuTayam, nporte TOUHi OO6GUHCJEHHH,
TDeGydary YK BTpayeHol 4acTHHH niolui, wopasy Mmo-
Moy ﬂMe TBOpuoi i uumanoi pobortu. Llo6 3HANHTH
B"'IHMi’chKy- MH BTpauaemo, i muouly, sika 3yMOBJIOE
Ulel aHirinsauii.
A B-;'I‘B= =6=8=..=2n=...
npﬂMOKyTH OpeHHi psiny mapaloKCiB 3 MepeKpOIOBaHHAM
KYTHuk ABP(lelB’ HaNpHKAaL Ha MaJIOHKY 44, BenuKuil TpH-
Pani Biggpuy He Bisirpae Hisikoi poJi, i Horo MOXHa B3a-
Yacryyy, | TYT"v 3aJIMLIAIOYK TiNbKH PO3Pi3aHuii Ha YOTHPH
‘*acm““"mcg”“ymux ACD. Tlicna nepek/nafaHHsa UHX
OTBOpoy g 12 MO MPSIMOKYTHHA TPHKYTHHK AC\D, 3
.. 3 ABox Ta"m“'ﬁ" piBHOBesnKkuil faHoMy (MaJ. 44).
KaTu PisHi gy X NPAMOKYTHHX TPHKYTHHKIB MOXHa AicTa-
K%;PHHK]B, noBf;’;aHTP} po3pisyBaHHs piBHOGEAPEHHX TDH-
bKOX onuny 3aHi 3 napajoKcaMH NpO 3HHKHEHHH
Ub naowi (man. 45). Y uux BHMaAKax

. —
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Man. 38—42
Bce 3po3ymijo, aJje Aajl N10BeAeThCs MOILIYKATH n‘pnquuu A Tpnk .
BTpaTH [E€BHOIO mapHoro 4Yuc/aa OAHHHLb naoiti (AHB- (may, 51) y':’e";K, nJola sikoro 60, pospizany Ha 5 yacThHH
' eBepHYJIH X Ha ApYyruil GiK i cknanu 3 HUX

1. 49 (4), maa. 50 (6))-

‘man. 46 (8), man. 47, 48 (2), ma
117
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Man. 48—53

iHWIMiT TPHKYTHHK, BCepeLHHi SIKOTO «AipKa» 3 MJoLLelo 2.
rIOBepHyBum JHLEeBHM OOKOM JiHlle TPH UYaCTHHH TDH-
KyThHuka, yTBOPHMO HeonyKJ/IMil LIECTHKYTHHK, NJIOLLA SIKOro
RopiBHioe 59.

34. Hesaosuma niowa.

Mepwuit Bapiaut MipkyBaHb

A Tlosephemocsi no ksaaparis. Llboro pasy BOHH
AEMOHCTPYIOTh NMapaloKCH, 3aCHOBaHi Ha NMPHHUHIOBO IH-
WHX MerogaXx. MoXkHa, HanpukJaai, po3pisaTH KBaapat
Ha uoThpu pisHi uacTWHu (Man.- 52), a noTIM CKIacTH
IX no-inwomy, Tak, wo AicTaHemo KBaipat TaKoro X
Po3mipy, sk i maHuii, ane 3 OTBOPOM BCepelHHi.

_Tak camo MoxHa po3pi3aTH i TNPSAMOKYTHHK 3. no-
BIbHHM BigHOLIEHHAM LOBXHH CTODIH.

Hpyruih Bapiaut MipkyBaHb
4 A TlpamokyTHHK MoXHa pO3pi3aT TinbKH Ha ABI
A?CT“HH, nepeknacTd ix no-iHwomy 1 B pesyJbTaTI
B CTaTH npsiMOKyTHHK THX CaMHX PO3MIpIB, aje 3 OTBOPOM
Cepennni (man. 53).

CIOPMPU3M HECKIHYEHHOCT!,

Passe 8 mupe GECKOREYHOM HANPABAERbE ecTs?
Paszee daaras GeCKONeHHbLH USMEPERDE ecTv?
HH3AMH

pezlnabc XBHJIIOE BXKe caMe CJIOBO «neckiHuenHicTb». A fKi
| Ty ocTi BOHO Mo3nauae? Tpo ue HanucaHo COTHI KHAT
Tak r?.q' cTaTell. «3 faBHiX-laBeH Hisike iHIIE MHTaHHA
Npo He"6,°K0 He XBUJIOBAJIO JIOACBKY RyMKY, fIK MHTaHHSA
CKiHYeHHiCTh; HecKiHUeHHe TaK 30y/KyBaJo JIOACh:

‘e ﬂﬁgsyM. i Gyno HacTibkM NAIAHHM, K HABPAAL HH
NoTpeg Cb ifes; mpoTe KOAHA IHLIE inesi TaK KOHuE He
Bopyg ysal.na Po3'siCHeHH, AIK_HECKiH4EHHICTb>,— TakK ro-
Gepr (lyBG 925 poui BuaaTHWii MaTeMaTHk Jasin Tiab-
HTTR 2—1943), akuit i cam 6araTo apo6us Aas po3-
‘TaeMHHubp"Poﬂﬁ IbOro MOHATTA B MaTeMaTHil [asix no
uj YT Ha HecqueHHO(o BHSIBHBCSA CKJIadHHM, | MaTeMaTH-
HKony H-"ex(ana nposigHa poab. Ocb oMy 11 Ha3HBalOTh
ayKoio npo HecKiHueHHe. MaremaTnka, K npa-

B

Hia1o, Onepye , R, T
NOHg 7T PY€ HecKiHueHHMMH MHOXHMHaMH 00’€KTIB, 1 came
CKikyey . |CTHHHOCTI HeMuHyue BHMArae a6erpakuii He-

eH ; . A )
HocTi. HeckinyennicTh 3aMaHioBaja # JifiKala 6e3-
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mipHicTio cBoei Ge3onni. Crpax mnepea Hei0 MOPOAHB

XxapaKTepHHil JaTHHCbKMH TepMiH: horror infiniti (xax

HEeCKiHYeHHOro). .

[Tin 4yac pO3KPHTTA NPHPOAH KeCKiHUEHHOCTi JIOTiKH

i MaTeMaTHKH 4aCTO HALUTOBXYBaJIHCA Ha anopii, aHTH-
HoMil, mapagokcu, cynepedHocTi. Ilpu uboMy mopojaHHs
WiHOIO BEJHKHX 3yCHJb OAHHX MapafloKCiB, MOB’A3aHHX
i3 HeCKiHUeHHICTIO, HEOAMIHHO MPHUBOAKJO A0 le CKJIaHi-
wux. ¥ ubomy 6yaa cBos Jorika, 60, fiKk MHcaB &. EHredbc:
«Be3koHeuHiCTb € cynepeuHiCTb, i BOHa MOBHa cynepeu-
Hoctell. CynepeuHicTIo € BXe Te, WO G6Ge3KOHEUHICTb
NOBHHHA CKJAaNaTHCA 3 CaMHX TiJIbKH KOHEUHHX BeJHUHH,
a TMM 4YacoM Le sikpa3 Tak. O6MeXKeHiCTb MaTepiaJibHOro
CBiTY NpPH3BOAWTL A0 He MEHLHX CyMepedyHOCTeH, HiX
floro Ge3MexHicTb, i BCsiKa crmpo6a YCyHYTH ui cyne-
peuHoCTi Befle, fIK MH Oa4uJH,. 10 HOBHX i ripwux cy-
nepeunocteil. CamMe TOMy, 110 GE3KOHEUHICTb € cyreped-
HiCTb, BOHa fIBJsi€ co60l0 Ge3KOHEeUHHiH mpolec, AKHi1 6e3
KiHIlII PO3ropTa€Tbcsi B 4aci i MPOCTOPi. 3uuiLeHHs Ui€l
cynepeuHocTi 6yJ0 6 KiHleM Ge3KOHeYHOCTi» (Mapkc K,
Eureanbc ®. Teopy, T. 20, c. 49). BpaxoByiouH BHK/IOUHY
po/ib MOHSATTS HECKiHUEHHOCTi B maTeMaTHLi, 30KpeMa B
Teopii BUMipIOBaHHSI BeJHYHH, KijlbKa codiamiB, B AKHX 11
Jlisi BHABJASAETbCA 0COOJHBO BHPa3HO, MOAAEMO OKPEMOIO
rpymnoio.

35. Bci koaa maoTe o00nakosy Oosscury (mapanokc
AaBHbOTpelbKoro @inocogpa Apicrorens (384—322 1o
H. e.) — «ApicToTesieBe K0JIeCo»). :

A PosrasiHeMo [ABa CKpinJieHHX KOHUEHTPHUHHX KO0Ja
C i C, pisuux pagiycis (man. 54).

disnunol0 Modenaaio Takoi ¢irypH MoXyTb OyTH ABa
UMJTIHAPHYHHX BaJlH, Haca[XKEHHX Ha CHilbHY TFOPH30H-
TalbHy BiCb i HAarayXo CKpinaeHux, a6o uinicHa aeTanb
Takoi (OopMH...

Ilo kin C i Cy y Toukax M i M,, siki sexaTb Ha OLHOMY
paniyci OM, npoBeeHO AOTHYHI MN i M\ N,. Kona ckpinae-
Hi, i TOMy BOHH pyXaTUMyTbCsl (HanpHK/al, B Hanpsmi, 3a-
JaHOMY CTPiJIKOIO), fIK OJIHe LliJle: KOO C no npsmiit MN, a
kos10 C; — no npamiit MN,. [Tynktupom 306paxkeHo onue 3
MpOMiXHHX MOJIOXKEHD pyxy Kin (M’ i M} — BianoBiAH!
HOBi MoJoXeHHsi Todok M i Mp). PisuuHol0 MOLENIIO
Takoro mpouecy Mir 6H 6yTH pyX KoJeca 3ajli3HHYHOrO
Baroda, Koiy 6 mig BHCTYyNoM Ha 30BHiLIHbOMY Oolll
KoJeca 6yJO MPOK/JafeHO TOPH3OHTAIbHY ITOLLHHY, na-
paneabHy peiikaM. SIKiio KOJIO C 3po6utb noBHHH 06€pT,
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To Touka M 3aiiMe mosoxkeHHs M*; npu ubomy Koso C
TeX 3po6uThb NoBHMiI o6epr, a Touka M, 3aiMe mo-
NoxeHHs M$ mna pamiyci O*M*, napaneabtomy OM,
OCKiJIbkH 06HABa Ui pajlycH MepneHAHKyJIsipHi 10 npsiMoi
MN. 3Bigcu it Bunausae, wo MM*=M M¥, a lie o3Hauae,
Wo joBinbHO B3wTi KoJa 3a MOBHMA 00epT MPOHLLIH
OLHAKOBi WJ/AXHK i, OTXKe, MalOTb ORHAKOBY [OBXHHY.
Te'?iﬁ' HoBxuHa rinoTeHysH AOPIiBHIOE CyMi JOBXHH Ka-
B.

ceA y NPSAMOKYTHOMY TPHKYTHHKY ABC (qu. 55) i3
nepen""” rinorenysn AB moGyayeMo BiApI3OK DF,
an.."e”ﬂ““yﬂﬂpﬂuu AC, i siapizok DE, nepneHAHKYsip-
‘lo: BC. Maemo namany BEDFA, sxa CK1apaerbcsl 3
KaT"P_bOX JIaHOK i JOBXKHHa sIKOi MOPiBHIOE CyMi JOBXHH
Kig el;'B- Bukonaemo taky camy noGyaosy A TPHKYTHH-
on DE i AFD, to67o is cepenut rinotenys BD i DA
mgCT"MO nepenanKkyaspu Ha Katetn BE, ED i DF, FA.
K TaHeMo samaHy, fika CK1aAa€ThCsi 3 BOCbMH JaHQK
uM{ae TaKy camy AOBKHHy, sik JamaHa BEDFA, To6To
B;F:'Bmoe AC+ BC. Onucanuii npouec MOXHa NPOLOBXY-
no'f' A0 HeCKiHYeHHOCTi; B pe3yJbTarl rinoTeHy3y 6yne
i Alnewo ua” 2, 4, 8, 16, ..., 2% piBHHX UYaCTHH,
ckljll:paf")’ BOHH YTBOPIOBAaTHMYTb nn.u:(ononiﬁﬂy JlamaHny,
Wigy ﬂgﬂy BianosinHo 3 2, 4, 8, 16, ... 2°, ... NaHOK — «3y6-
kg Cl ui namadi '(«nmmn») MaioTb OHaKOBY AOBXHHY,
sﬁliloplsmoe CyMi HOBXHH KaTeTiB TPHKYTHHKa ABC.
JbUIEHHSIM uucJa JaHOK JamaHa Bce Giplie Ha-
nu;*:immerbcn fo rinoreHy3sn AB, npuuyomy, fK 61
06 O He Qyono npoBefeHo NpAMy AB, Bifl NpAMOI AB,
fiKg pWIOBaHm MOC/i0BHOCTI J1aMaHUX 3HAHLETBCS TakKa,
Tlo Bciﬁa?M 3 yciMa HaCTYMHHMH UIONO HEI JlaMaHHMH
'VTBOpeHi..'ACTa"‘ Bia A 1o B MOBHICTIO JIeXXaTHME B cMy3i,
.'loc,nmoa",ﬂpﬂmumu AB i A\B, a6o, TouHille KaXyuH,
A OCKi HICTb JlaMaHuX Ma€ CBO€I0 rpaHHlelo npsaMy AB.
Ten, Sa"“‘“ rpaHuuel0 Moc/ailoBHOCTI JaMaHHX € rino-
‘IOBHOC’“TO AOBXHHa il € rpaHHLel0 BiAMOBIAHOL nocJai-
OChigon, JOBKHH namaunx, 60 ABOX PI3HHX rpaHuLb
Do po JCTh MaTH He MOMXe. -
1 Hp OBeJleHOro MipKyBaHHs 3p00HMO TPH 3ayBaXeHH:L:
Iy ‘yA:'”OTqu, KU TPHKYTHHK B3ATO — NPAMOKYTHHH
Tagyy "> AKHH iHwwi, 6o noGynoBa i BHCHOBOK OyAYT®
N 3apa§aM"M" (Man. 56). Takum uuHOM, MPHXOAHMO
Log abmm})l:o BHCHOBKY: B Oyab-sIKOMy TPHKYTHHKY
MHuny cmgﬁ;"e' CTOPOHH JOpiBHIOE CyMi JAOBXHH JBOX

121




2) HeictoTHo TakoX i Te, LLO MH JLiJIHIH CTOPOHY Ha
2,4,8, 16, ... piBHHX 4aCTHH. 11 MoxHa ninnuTH Ha 2, 3,4, 5, ...
4aCTHH i HaBiTb Ha HepiBHi 4acTHHM (nOTPiGHO JHLUE,
106 UYHCJO 4HacTHH HeoOMeXeHO 3poCTaJno i #OBXXHHA
Hai6iAbIol 3 HHX TpsMyBaja A0 HyJs).

3) Uuraua Moxe He Typ6yBaTH TO# (paKT, 1O JamaHi
yawoi MOCJiZOBHOCTI MalOTb OAHY i Ty caMy LOBXHHY.
B maTeMaTHLi pO3MAAaiOTh MOCJiLOBHOCTI, yTBOpeHi 3
piBHHX uJIeHiB, i Le came YHCIO — uieH NocJiA0BHOCTI €
rpaHHLUel0 [1OCJIiIOBHOCTi, LLO TMOBHICTIO Y3rOAXYETbCA 3
03HaUeHHAM MOHATTA TrpaHHUI

37. Uucjo n AOPiBHIOE 2.

A Ha Biapisky AB, Ak Ha Aiametpi, no6yayemMo MiB-
koo (maa. 57). Iloainusiun ueil Bifpi30K momoJjaM, Ha
KOXHili MOJOBHHI, fIK Ha JiaMeTpax, nobyayemo JHBa
niBKosa, po3MilllylouH iX mo pisni GokH Bia mpsiMol AB.
Lli miBKkoJs1a yTBOPATD XBHJENoAiGHY JiHil0, NOBXKHHA AKoi
Bin A mno B nopiBHIOE JOBXHHi MOYaTKOBOro MiBKOJIa.

MMoxinumo Biapizok AB Ha HYOTHpH piBHi 4acTHHH i

no6yayeMo XBHAENOAiGHY JiHil0, AKa CKJaAaeTbCca 3 H0-

THPBOX MiBKiJ i3 CyMOIO A0BXKHH, 11O JOpiBHIOE —;—(n -AB).

[TpoaoBXKHMO ueit npouec 10 HeCcKiHUeHHOCTi, AiNsAuH
iapisok AB Ha 8, 16, ... piBHMX yacTuH, GynylOUuH Ha HHX

niskosaa (3 oAHoro i 3 Apyroro 6oky Bia npsamoi AB).
Jlicranemo [IOCJiZOBHICTD XBHJENMOMAIOHHX JiHiH, sKi Bce
Ginble HaGAHXKAIOTbCA 10 BiapisKa AB i MaioTb CBOEIO
rpaHHLel0 HOro HLOBXHHY. CnpaBsai, K00 6 BY3bKOIO HE
6ysna cMyra, yTBOpeHa npamumu KL i MN, napane/b-
uumu npamiii AB, Yy OCJILAOBHOCTI XBHJIENOAIGHHX JiHIH
3HaiileTbCsl TaKa JiHis, MOYHHAIUH Bi siKkoi BCi XBHJ€-
noxi6ui JiHil Ha BiAcTaHi Big A no B 6yayTb MOBHICTIO
BMilLyBAaTHCS BCEPEAUHi uiei cmyru. Ase 10BXKHHA BCiX

. . . . 1
XBUJeMOAIGHUX JiHiii onHaKoBa i [OPIBHIOE —Q-(nAB)-

6ytd i NOBXKHHA rpaHuLi MOCJiL0B:
610 Biapiska AB. Toai 3 piBHOCT!

e, UHCJI0 L — He TPaHC”

Takowo caMmMoil0 Mae€
HOCTi uMX JiHi#, TO
 AB—AB suaxoaumo i=2. OTX
L?eHﬂeHTHE, a HaTypaJbHe.

38. Biuna nopepxHs P mpsAMOro Kpyrosoro KoHyca 3
pagiycom r i BHCOTOWO h nopaeTbcs opmyJolo P=

=nr(r+h).
[To6yayemo B AaHOMY
[JIOLLKH, NepneHAHKYNSAPHH

KOHyCi nepepisu 3a ponomoro
x 10 “#oro oci i pinnaneHuX

122

ony . N

3 A Bix ool na - (n — HaTypaJibHe ypcno). KoxHuu
n— . . n .

| nepepisis BizbMemMo 3a BepXHIO OCHOBY UHJIHADPA,

By

di:ma fIKOro K0piBHIOE -%- JlictaHemo acporo n—1 UH-

ga«Hllp‘g. SIKi pasom yTBOpPIOIOTH CXiA4aCTy birypy, BOH-

yﬂoaaﬂﬁaH".ﬁ konyc. OcboBHil nepepis KoMGiHallii 1o-

cxill‘!acT ¥ q"TYP O4aHO Ha MaJlioHKy 58. BiuHa noBepxHi

Xony, ciOI dirypu nopisHioBaTHME cymi 6iuHux moBep-
X UMAinnpis Ta maoml Kineib, fiKi 3aiHLIAITHCA

Bepx ’ :
Ochogy ::LH OCHOBi KOXHOro LHJAiHApa (Mo HHXHLOI
Pworo 3uusy uuainapa no ysar# HE 6epemo,
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a BepXHIO OCHOBY Meplioro 3pepXy UMJIHIAPA BpaXxo0BYEMO

[IOBHICTIO) .
3 nogi6HOCTI TPHKYTHHKIB MaEMO, uo paniyc OCHOBH

nepLuoro 3HU3Y uuAiHApa AOpiBHIOE r( l——l—), Apyroro
n

TPeTboro 3HU3Y r( 1 -——i—)

3HM3Y UWJIIHAPE — r( | —-—-2-),
n
":l). Cyma GiuHHX

i T..1., a camoro BEPXHbOTO r( 1—
noBepXxoHb YCiX WHJIiHAPiB AOPiBHIOE:
2nr( 1—--—1’1—) . —:’l—+2nr( 1 -——%—) . —%+2nr( l-——i—))(
x—’,!l-+...+2nr(1—-£§—‘ Oy
n
2nr—:—((l—-—];-)+( 1-2) +(1 ~2) 4.1
— ﬁ';'!)) abo 2nr—:—((n—l)———,'t-l(—"-2_—-l))=

==nrh(l—-—'—)
n
b AOPIBHIOE nJouli OCHOBH

OTxe, cyma Mol Kine
. 2
0 3HH3Yy UHJIIHAPZ, T06TO n(r(l-——'ll—)). Tomy

mepLior
i cxiguactoi Qirypu MaeMo ¢dopmyay:

st GiuHoi MOBEPXH
Pn-‘=ﬂ'.fh( 1 ———}l-) +u( r( i ___:L—))zs
=nr( h( 1 —-—:l—) +r( 1 ——-—:;)2).

aHHi yucaa n cxiguacra ¢i-

[pu neoGMexeHomy 3pocT
1K A0

rypa 6yne'Heo6me>KeHo HabauXKarucsa 1o KOHYCa,
rpaHuli. Tomy

p=Ilim pP.=lim nr( h( 1 -——:l—) +r( 1 —-—:-1-)2) =

n—-oo
—nr(h+7)-
Jinapa He mae MJolli.
UHAIHAP, paniyc
naouly #oro 6iuHol

n—oco

39. Biuna noBepxHi 1M
A PosraaHeMo npsAMHH KpyroBH#

qkoro R Ta BucoTa H, i wykaTaMeMo
nopepxHi fK rpaHuLio nocigoBHoCTeH MJOLL BMHCAHUX

B HBOIO mMHororpaHHux noBepXoHb i3 BCE MeHILMMH TPa-
usimu. Oas Uporo po3AiNHMO gucoTy UmMjiHapa Ha n
piBHHX 4aCTHH i uepe3 TOUKH [oAiNy npoBeneMo JAOLLHHH,
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o6 :
06iB no6yaoBH MOCaIA0BH

ne i i
pneHanKyJsipHi A0 TBIpHHX. Yy neperuHi 3 GiuHOIO

EO?CPHXOH;;?W Huu.nuu_1pa matumeMo n— 1 Kin, sKi pasoM
LT A ApHUHHX noainsATb U0 noBepxHio Ha n piBHHX
npaBa LA wapis (Mal. 59). B oane 3 Kia BIHLIEMO
TBipHL. BKHM m-KyTHHK | yepe3 BepUIMHH fioro npoBeaeMo
aam B H KOXHe 3 IHWHX Kist H'OlllJIHTbCﬂ Ha m piBHHX
ot i3bMeMO Ui TOYKH MOANIY 3a BepLIHHA BIH-
TBipHIX KoJ1a MHOrOKYTHHKIB. Biapi3ku npoBeReHHX
YTBop;oloTp:wM i3 CTOpOHaMH BMHCAHHX MHOTOKYTHHKIB
oot mn PiBHHX np;_moxymnms,. BepLUIHHH FAKHX
MoK THaK noBepXH! unninapa. [lopiHBLIH KOXKHHH
Bnucauy Buﬁ'malonanmo Ha ABA TPUKYTHHKH, MaTHMEMO
Bepxmoy iuny MOBEpXHIO upmunpa muororpatity nmo-
Kom q,”czmopeﬁy i3 2mn PpiBHHX TPUKYTHHX rpaHen.
Cropis 1 a m i n HeoOMEKEHO 3pocTaTHMYTb, JOBXHHH
noe XH'anyTHux rpaHef no6ynoBaHol MHOrorpaHHo!
M}'pr'r 1 ﬂpﬂ.My.BaTHM.yTb‘JlO Hyas;, 10 HyJs unpsjlmyqam:

aKOX i BigcTaHi BCiXx TOHYOK uux rpaHeH Bill 6iuHOl:

NOBepXHi UHAIHAPA.
BH;DHOPMY BMUCAHOI
cn ayalotb 3HayeHHd
ocoGamu, MOXHa AiCTaT
(onue i3 ocTi MHOror
Han sHaueHb m, n BBaXaeMo
TPnKnau.: m==n, m=3n, men? it A
HO{ e,?gp AeLo 3MiHHMO croCi0 prucyBaHHA MHOrorpat-
M-kyT BepxHi: BMHCyBaTHMEMO B coxcHe Koo npasuibl
Bepgjuﬂnxu TaK, 1106 TBipPHE, °, uepes Gyab-sKY
D.inu.naHy MHOTOKYTHHKA, pnucaHoro B
M-xyr Jononam Ayry, CTaArysany croporn
TBipHaHHKa, BnMcaHoro B cycuu.le KOJO. :
Nonam A,’;Ka _MPOXOAMTD yepe3 BepLUIHHY P, mnm6b_ no-
6ynos N i PQ (man. 60). TTpH TaKomy cnocodl Mo
fika H MatHMeMO HEOMyKIY mHororpaH#y noBepXxHIo,
KyTH"c‘f“aﬂaeTbCH 3 2mn piBHHX plquoﬁenpeﬂnx TpH-
Karanye. (no 2m y KoxHoMy 3 1 wapis) - L [1oBEPXHS
“Hm.].,lg;a nanepoBuit JixTapHk i pnucaHa B roBepxHI0
CKJ?: Killbku niowa M0GyR0BAHO! mHororpaH#ol noBepxHi
IleTanaeTbcﬂ 3 piBHHX TPUKYTHHX rpaHed, 03rISIHEMO
JbHiwe opHy 3 HHX, panpukaai MNP (mal

caHoro

T
YT MN — cropoHa npaBHAbHOTO m-KyTHHKE, BIY
0, TOUKH iL—

B Kp .

APyrosui . . N
Bigpans o H 1 EPEPI3 unaigapa 3 WeHTPON o
Biﬁg?m‘"o cepennHH AYyrH i xopan MN, 2
30K TBipHOi. TpUKYTHHK MNP piBHoéenpeHuu

B UWJAIHAP MHOFOrpaHHOI noBepxHi

m i n. BubupaiouH ix pi3HHMH

W HecKiHUeHHY KiJIbKicTb CIO-
paHHHX noBepXoHb
yHKLIEIO iHLIOTO,

—_—

(PM=
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Maa. 60—62
——_—-P{V): 60 KM=KN, a Bifpi3KH KM i KN € npoekuiiMH
pizpiskis MP i PN Ha nJolLHMHY Kpyra 3 LLEHTPOM

B TpHKYTHHKY PKL £LK=90°, PK=

—OL=R— Rcos=2Rsin’ =
m 2m’

— HY? 2.4 T
PL ]/(n) +4R%sin"g -
A OCKiJIbKH —;—MN=Rsin—::l-, TO
__peinl H? 2eind X
S amyp=Rsin— ‘/;g'+4R sin'g .

S.mn MAOLLY BCi€T MHOrorpaHHoi no-
KOJIO nonineHo Ha m, a BACOTy Ha n

3BiJKH

[To3HauuBIUHK Hepe3
BepXxHi y BHNAAKY, KOJIH
piBHHX 4acCTHH, 3HaXOAUMO:

— . a of H I
Sun=2mnRsin— ]/—’?+4R §1n T

— o T 2 2p2q;ind L
=2mRsin— '/H +4n°Rsin’s-.

i3 CYKyMHOCTi 4HCel Smn (1J0-

n0!) MOXHA HeCKiH4eHHOoI0 MHO-
[10C/1iA0BHOCTI, 3a/1eXHO BiA

dx B)Ke 3a3Hayuasnocs,
wia nmoBepxHi — Le XK 4HC
KHHOIO croco6iB OyalyBaTH
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- BuGpaHoro cniBBigHOWEHHA mi

H:n, KL=R— : ’

X m i n PoaraaneMo

H¥ MOXJHBHX BapiaHTiB:
0J10 RiUTHMEMO nocifoBHO
AiNUTHMEMO BiANOBiIAHO

IBa 3 HeCKiHYeHHOI MHOXH
1) n=m?, TO6TO FAKILO K

Ha 3, 4, 5, ... 4acTHH, TO BHCOTY
Ha 9, 16, 25, ... 4acTHH. OcKiibkd B 1bBOMY BHMAAKY

yowa MHororpaHHoi noBepxHi 3a/IeXHTh YK€ TiNbKH .
Big m, no3Ha4aTHMEMO ii uepe3 Sm. Toni, BpaxoBYwoUH

3aNexHiCTb n==m", MaTHMeMO:

Sp=2mRsin— V H2 4 4m*Rsin’y.

Hioe rpaHui nocAi-

Biuwa nosepxhsi LWJiHAPA AOpiB
AOBHOCTI mJioul MHOrOrpaHHux [10BEpPXOHb, BMHCAHHX
B Uusinap, T0610 Suua.=lim Sm.
m=+o0
O6uucaumo wo rpanuuo: lim S = lim 2mR'X
m~—»00 m—»oo
X sin X ]/ H2+4m"R25in“—“—= lim 2aR X B
m 2m m—»oo
§2nR -l/ H2+_;_n4R2_
_OG6uncsiena rpanuus (naiowra GiuHol noseP;:;)::)’,““npa)
anbHOBiAOMOTO
A sar aKox, o

Ulbwa, Hix 3HaueHH : T
senuuuan. [1pHKPO T Jicrasa-

gﬁg o6Guncienns Ui€l : TpusPe
Hpaloy pisHi 3aN€XKHOCT! MiX ,
i imwi pisHi TOM
:?‘Mepdo aas rpaHuiti Sm f HI! pi3Hi 3Haqex::g,ns—- m);
z.c.m i aK 3aBroHo BeHKi- HanpHxaal, ,
— HaTypasbHe 4HCIO), MaTHMEMO:
2
im S, 2 B AR,
lim Sp=2nR H+5" R
m-—o00 ;
_ N
. i 3 c o wieTb 4acTHE na fKl 0
2) Hexait n==m®, T06T0 KI1BX e

Alreno ucory, spocraTHMe nopiBHAHO 3

Piayte
aHTOM, wie wWBHALLE,

Tozj -
S ' "L 2nRT npu m—>
m=2nR Y H*+5 ™"
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BusiBAsi€TbCA, 1O MOXHA BCTAHOBHTH TaKHH 3aKOH
BNHCYBaHHS MHOTOrPaHHHX MOBEPXOHb, IO MOC/ILOBHOCTI
iX maow MaTuMyTb Gyldb-siKi 3HaueHHs, 30KpemMa MOXYTb
i HeOGMEXKEHO 3POCTaTH, He NPAMYIOUH Hi 10 sIKOT rPaHHUi.

[py ubOMy HanpoIIY€ETHCS aHAJOTIA 3 BHPa3OM —g—, AIKOMY

B MaTeMaTHLi caMe TOMY il He HalalOTb HiIKOFO CMHCJY,
wo BiH MaB 64 ToAi GyAb-siKi 3HAUEHHS. 3 THX XKe Mip-
KyBaHb MOBOAHMTBCS BiIMOBHTHCS i Bill MOHSATTS 6iyHol
MOBepXHi LMJIHAPA i MPHATH A0 €AHHOTO B uii cutyauit
BHCHOBKY: Oi4Ha MOBEPXHsl UMJIIHApa HE Mae nJoLLLi.

40. TMnowa nosepxHi Kyai paaiycoM R LOpiBHIOE a’R%.

A PosrjsiHeMo MiBKyJ10 3 ueHTpoM O i NoAIHMO KOJIO
BeJIMKOrO Kpyra Ha JOCHTb BeJlHKe UHCJI0 N piBHHX
yactHH — Ayr (mana. 62). Crmonyuyumo BCi TOYKH MOAINY
3 TOYKOIO P JyramMu BeJHKHX KiJ, KOXHa 3 sKHX [0-

. 1
piBHIOE —— AYrH KOJIa BeJHKOro kpyra. Tum camum MH
MOAIMIMAM MIBKYJIIO HA 1 By3bKHX CEPHUHHX TPHKYTHHKIB,

o o |
KOXXHHH 3 SIKHX oOMeXXeHHH —;—-OIO Ayru KoJia BEJHKOT0

. ’ i
kpyra i ABOMa AyramH, W0 CTaHOBIATH == uboro KoJa.
coboio. Bbyaemo Tenep He-
TOYOK MOAiNY BEJHKOro
(epHuHi TPHKYTHHKH

Bci ui TPHKYTHHKH PiBHI MiX
o6MexeHo 36i1bLlyBaTH YHCJO 7t
kpyra niBkyai. Toni BCi yTBOpeHi ¢
(taki, sk AAPB) craBaTHMyTb 5K 3aBroJHO BY3bKHMH,
i KOMHMH 3 HHX MOXHa pO3ropHyTH Ha MJOLHHY 13
36epexxeHHsAM ycix po3aMmipis. B pesyabrari MarumeMO
piBHOGepeHi TPHKYTHHKH, y KOXKHOro 3 $IKHX OCHOBOIO

2nR
Gyne cnpsimieHa 1yra BeJHKOro Kpyra —-, a BHCOTOI0 —

. |
cnpsiMAeHa Ayra, WO AOPIBHIOE =~ wiei ayru, T00-

TO 225 [Mnoina KOXHOTrO TPHKYTHHKA CTaHOBHTD
1 2R nR__ 1 ]
_ ﬂ2R2,

i ——

2 n 2 2n

o MOKPHBAIOTP

2' @

pHa mJoia BCiX 7 TPHKYTHHKIB,

. . 2
niBKyJIO; —;—n“’R?, 4 nuomla MoBepxHi Kyai — R

3araJ

- YTBopioe BHYTpiluHi # po3MiLlleHi
CYyMa sKkux MeHwWwa BiA ABOX MPAMHX,
-AOBXuTH Ui npaAMi

3 MNOAOHY V NOCTYNATY

Ycin sidomo, -ujo 8 eeomerpii Teopin
napaaesvuux Goci auwanaca nedockoxa-
n010. Japemui HAMA2QHHA we 3 4acis
Eskaida, nporacom 080x Tuca4 poxis,
aMycuay Mewe 3anifo3puTi, WO 8 CAHUX
NOHATTAX W€ Hemae Tiei iCTuHu, AKY

., XoTiau Go800uTH...
M. 1. IOBAYEBCbKHA

3axonioioui, MoBYaJbHi i ApamMaTHuHi CTOPIHKH icTOPII
MaTeMaTHKH MOB’SI3aHi i3 CIPOGaMu BUEHHX Di3HHX €MoX i
Hapogis aosectH V mocrynat Esknina. Lleit nmowyk He-
BJIOBMMOT iCTHHH po3nouaBcs B IV cT. 1o H. e. i 3aBepLUUBCA
Tinbky B XIX cr. Ha #oro crapti i ¢iniwi —aBa re-
HiaNbHHX BUeHHX: AaBHborpeubkui Eskain (6. 365 — 6.
300 pp. oo H. e.) | pocificekuit M. L Jlo6aueBCbKHHA

(1792—1856) . INepuwnit mocraBuB 3aaa4y, ApYrHil po3B’si-

3ap ii. Y caaBHo3BicHHX «Hauanax» 3a osHaueHHaMu

NoHsiTh, fIKi Breplle 3yCTpiyaloTbCsl B nepuwiit KHH3,
Esknix smicTuB 5 mnocryaatis i 4 akciomu (icHyIOTb
BapiaHTH TEKCTiB «Hauan», ski mictate 11 akciom abo

noctynatie i 7 aKciom). ICTHHHICTD UHX BHCHOBJEHDb
EBknig npuitnaB Ge3 J10BeAeHb i Ha ixHi# OCHOBI H0-
BOAKB BCi iHLIi BHCJIOBJIEHHS — 464 TeopeMH. BeaxaioTb,
Wo mocTyJsaTH CTOCYBalHCs Ti/IbKH reoMeTpHYHHX Qiryp,
aKciomu — (piryp i umces, fKi BHHHKaIH SK 3HayeHHA
reoMeTpHYHHX BeJIHUHH. 3 yacoM YyueHi MpHALIH 1O
NOMHK/IKOBOrO0 BUCHOBKY, LLO MOCTYJ1ATH i akciomu EBKJina
He norpe6yioTb AOBeAEHb fK OyeBHAH| ICTHHH. Ane TaK
He nymanu npo V mocTy.aar, B FAKOMY Amgocss mpo

Napagenbhi: «I AKwo npsaMa, sika nepeTHHaE ABi mpsmi,
3 opHoro OOKy KyTH,

TO SKIO TMpO-
Heo6MeKeHo, BOHH MepeTHyThCd 3

Toro 6 i1 ABOX MpPSMHX».
OKy. Ie LS CymMa MeHima Bil A :
y, A€ uA €Y HO CcKJajHile 3a

. ®opmyniopanns V nocryjaary 3Had
i ach%,omu i mocTynatH, KgiM Tc);ro, B HEOMY pTBepnx(yeTb-
A i"TyTTMBHo He oueBH/AHA iCTHHA. Maiixe BCi MaTeMaTHKH
Yan ‘nepekonani, wo Le TeopeMa, siky EBKaIA "POC;'iO
€ 3ymip gosectH. A KomH Tak, TO CﬂPaBOKI)_I yecTl,
BBaxkann somuu, € Bunpa/eHHs UBOFO HEROJMIKY « aqa!n::
SHATTA nagmu HeJJOCKOHaJOCTi 3 HZ!’IBHS.Ha‘IHllLIOI‘O nam :m
HHKa maremarHunoi AyMKH. TaK imoBipHo Lue 32 KU "
Camoro Epkaiga, po3noyaBcs cripaBii repoiuHuit WTYP
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3araiky napanenbHux. [ToHal 99 crositta V noctynaat

TpuMaB Yy NoMIOHI AYMKH i BOJIO reHiaJlbHHX YUYeHHX |
rHCAu Ge3iMEeHHMX IyKauiB ryunoi caasu. Bce 6ysno Ha
UbOMY WaAsAxy: nepeavyTTa 6JIM3LKOT TEepeMOrH, Bigua#
i 3HeBipa Bil NMOpPa3okK. [po ue KpacHOMOBHO CBiAUHTD

uuToBaHHil HamMu Ha C. 10 JIHCT yropcbKoro maTeMaTHKa
dapkawa boiss cuHoBi SIHowly, SIKHil 3alikaBHBCS
Teopi€io MnapaJsenbHHX. TifibkKH CypM mepemort He 6yJs10
qyTH HaBiTb TOAi, KOJH M. 1. Jlo6aueBcbkuit i SlHow
Boiisiii 3A06yJH CIPaBXHIO mepeMory: MoKasajH, 1O
i B mnpobaemi napaJebHHX npsimux EBKJAiL BHABHB
reHiaJbHY ﬂgneKomﬂﬂ.ﬂiCTb. V nocryJar JOriuHo He 3a-
JleXHUTb Bifl iHIUMX aKCIOM Ta fMocTy/AaTiB i TOMY He MOXE
6yTH noBefeHHH Ha IX ocHoBi. Llio HeoueBHIHY iCTHHY
noTpi6HO 0YJ10 npuiinaTy 6e3 JoBeAeHHsl, a BCi, KOMY
37aBaJjiocsi, Lo BOHH NO0BEIH V nocTyJaT, MpHIyCKaJaHcs
pi3HMX JOTTUHHX nomuJiok. Haituacriwe ue 6yB Kpyr y
fAoBefieHHi, KOJH Ha meBHOMY eTami MipKyBaHb BHKO-
pHCTOBYBAJOCA BHCJIOBJIEHHSI, eKBiBaJEHTHE V nocryJary.
(3posyMijio, 11O KOJH spio abo B npuxoBaHiH ¢dopmi
BBOJMTbCS TBEPIKEHHS, ekBipaJenTHe A, TO motiM, Mip-
KylOUH BXeE Y oBHill BiAMOBiAHOCTI i3 3aKOHaMH JIOTiKH,
MOXKHa BHBeCTH A, 60 3apxan A=-A). Lis AisJbHICTD
yueHHx Oyna KOPHCHOIO A/l MaTeMaTHKH, OCKi/IbKH BOHH
BUABJSIH BHCJIOBJIEHHA, exBiBaJsieHTHi V noctyJaary. Cepea
HuX GynH TaKi Ba)KJHBI €KBiBaJIEHTH:

Cyma KyTiB TPHUKYTHHKA popisnioe 180°.

CyMa KyTiB Y KOMKHOMY TPHKYTHHKY OAHA i Ta cama.
Yepe3 Gyap-sKY TOUKY BcepellMHi KyTa MOXHA NpPOBECTH
a nepeTHHaE 06uABi CTOPOHH KyTa.

IcHylOTb ABa noni6Hi, ane He piBHI TPHKYTHHKH.
CropoHa npaBHJbHOTO BHCaHoOro B KOJO [IeCTHKYTHHKA

AOpiBHIOE padiycy Koaa. . .
Cyma.xaanpa'ris kaTeTiB AOpIBHIOE KBajpaTy rimo-
reny3u (Teopema [Tiparopa)- n I
i JONYyCKaIHCs naiipisHoMaHITHIWI JoriuHi

Hp MOMOBHHJH

3po3ymidno, 1o i
pMano TaKHX MipKyBa HHJ
iTJHBICTb, MaTeMaTHUHHX coiamiB

3ajay Ha KM ) .
MaloTb HaJleXHE Mmicue | B HawoMmy

KOJTEKLLi IO :
BoHu 3aH

i mapajoKciB.
36ipHHKY.
Tpanusa0cs,
MeTOoAOM Bill cynpoT#
touky C, fKa JIEXKHT
pectH Oinbile Hi’>K OAHY
a6o wo cyMa BHYTPILUHIX

(110 BueHi npobyBanH nosecth V noctyJaar
gHOro, TOOTO npunyckajt, o yepe3
p mo3a npsMolo AB, moxHa Mnpo-
npamy, AKa He nepeTHHAE '
KyTiB TPUKYTHHKA meHwa 32
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Teo
.Téopemy TyT 3akoHHe, 60 BOHa N0BO

o
:820-83' npoueci A0BeAeHHS BOHH, no cyri, BiAKpHBAJIH
HOMMKnnJm mepwi TeopeMu HeEBKJIILOBO! reoMeTpil,
"punym?o BBa’)KAlOUH, 110 BOHH cynepe4aTb apoGJeHoMY
(Tdetan HHIO, TO6TO AyMaJH, WO V nocryaaT AOBeAEHO.
deron biwe aup.: Jlantes b. JI. I'eomeTpus Jlo6a-
Ten é‘O, ﬂee HHCT('lJ/[I)HﬂJ_lM 3HaueHue. M., 1976, Jlan-
M, 1976) " W. Jlo6aueBCKHii H €ro reOMETpHA.
2 - Hosedenns V noctyrary Eskaida.
TpiGH;'lexaH paHo npsmy AB i TOUKY C no3sa ueio. Ilo-
exuty l:IOBecm, uo uepes Touky C MOXHA npoBeCTH
BaJleHTHepGMy' napaneabiy AB. Lle TBepAMKEHHsl eKBI-
W nocrysary. oseaemo V nocryaar, no6yayBaB-
"apanenbMH% npsiMy, fika MPOXOLHTL uepe3 touky C |
"epﬂel-m"“a B. Ilo6yayemo C?.LAB. (man. 63). Lle#t
Touui CKgJéﬂJp_ no AB_eauHuH. Tenep noGyayeMo B
i 6yne CD. lleii nepneHAHKyJAsp €AHHHH. Bin
enthicr npsimoio, napaneabhoio AB (3a Teopemoio MPO
b MepneHAuKyaspa L0 npsmoi). [ocunaus Ha 110
n AuTbCs 6e3 aKciomH
K;ﬁ:g:ﬂ;?ux. ‘Ockinbkn CD i CE — eauHi nepreHiu-
NpsaMa ﬂKMOBmHO go npamux AB i CD, T0 CE — epuHa
42. Sy a NpoXoAHTb 4epe3 TOUKY C i napane/bHa AB.
BHYTpimHlil;o napasenbHi NpsiMi NepeTHyTH ciyHol0, TO CyMa
HAL. B sKON, o;lu.uocropoumx KyTiB JOpiBHIOE 180° (noBeneH-
‘A Hexa);?: ?4 %HKSPHC:I'OByGTbCS! aKcioMa napanenbHHX).
R ICD i EF— ciuna (mad. 64). llono
it 1) cyma ix cgi(:]poumx KyTiB h:O)KJIHBl TPH MpUMYLLEH-
3)1_1110PiBH|oe (o pwa Bix 180°; 2) MeHwa BIA 180°;
42i"4ﬂ;p>mlo8%¥. NpHNyLIeHHI MaEMO: 214 £4>180°
B TOW uac fK us 3BLIKH Al+/_2+43+44>360°,
piBnioe 360°. Tom CyMa [Box nap CyMiXXHHX KyTiB 10~
KHHYTH fIK TaKe Iuy Neplwe mnpumyleHHsi MOTPiOHO Bil-
, WO MPHBOAMTL A0 CynepeunocTi. 3 aHa-

JoriyHoi n i
PHYMHM BifKupgaerbcs # Apyre NpHNyLIEHH:

(3 Hboro
KyTiB Meumﬂa"n: HBge, ,o cyma 4OTHPbOX BHYTPIllIHIX
TpeTe npun a 360°). €aMHO MOXJHBHM JIHIIAETHCA
3. CymgmeHHﬂ- (3 HbOrO He AicTaEMO cynepeunocti) . B
(LoBeRoHHS B’;YTPIUJHIX KyTiB TPHKYTHHKa JOPiBHIOE 180°

’ AKOM He :

"agaﬂeﬂbﬂnx). y BHKOPHCTOBYETBCH aKcioMa
Mo HaHOBlJIbHuﬁ TpuKyTHHK ABC Biipi3KOM CD posi6’e-
OKK mﬂBa-TPHKyTHulfu (man. 65). Hexait x — HeBigoMa
0 cyma BHyTpilIHiX KyTiB TPUKYTHHKA ABC. Touai
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(74
) B
o /¢ -
Vad 772 xF 65 2
Z /3 ;)

+ £L4=x, a

x=180°.
44. IcHy€e TPHKYTHHK, cyma KyTiB sIKOTO JOPiBHIOE 180°.

Xi6a XxTO MOXKE pigpaTh CyMHiBY LIO jctuny? 1 Bce X
Takd MH A0BEAEMO ii Ha piBHi c/1aBHO3BICHOI maTeMa-
THYHOI CTPOrocT!-

A Po3srjasHeMo
By€TbCA aKcioMa
KyTiB TPUKYTHHK
(man. 65) — TPHKY
(akwo TaKHX TPHKYT

JpoBeAEHH, B SAKOMY He BHKOPHCTO’

napaJjejbHHX. [1punyCTHMO, uo cyma
a He Oinbwia gin 180°, i wexait ABC

THUK 3 HaiiGinbuIon TaKoIo CyMOI0
. 1pKa ab0 HaBiTb HeCKiH-

+ £6= i80°, TOMY o+
180°. OcKinbky & HE moxe OyTH 6inbLIO0

. ABOX MNpAMHX TpeTbol0 ' BHYT
piLuHi piaHocmpouui KyTH pqui, To ui npaMi napanesbH!-
4 [lpunycTHMO, o npami nepeTHHaTBCA ¥ TOULI |
Hakaanemo TPHKYTHHK ABC (man. 66) Ha niBy (BIAS
rak, w006 TOUYKa B ¢y’

HocHo npAMol AB) nipmiouHHy ,
wicThaacs 3 TOUKOWO A, a Touka C 3 toukoo C Toal

npAMa AC nine Yy yanpsaMi I'lpﬂMO'l.JBY, a npsiMa BC —
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flo';:gngl npsiMol /!X, 60 .BHyTpiLUHi piauogropouni Bill-
oo 18 KyTH piBHI. Touui C npH UbOMY BiamoBigaTHMe
AX L BY a Touka C’ — ule OJHa TouKa nepeTHHY MPAMHX

» a ue cynepeuuTb aKciomMaM reomerpii. ToMy

AX||BY. E

no‘)‘(ﬁ. [Tapanokc [IpOKna (410—485). ﬂepnennuxynﬂp'i

- An]q]' nposejeHi 10 OJHI€ET npsimoi, HE nepeTHHATHCA.

Six bi 06ynyemo B TOUKAX Ai B npamoi AB mo OL¥H
i Hei noxuay AQ i npamy BP, nepneHAnKyAAPHY AB.

F'“MQMO Toyky D Ha mpsMii AB TaK, 1106 =
.fwa.n. 67). Binkaagemo Ha npomeni AQ AA|==—;—AB
i .

Ha npomedi BP BB;::-'E-AB. OueBuHO, 11O AA, i BB

He
i nepetunaiotbcs. Cnpasli, AKILO i npaMi mepeTHHa-
Hes 6 B Touwi K, TO B TPHKYTHHKY AKB AK+KB=>AB,

o noi i
mq:eM%m“"B,o‘ [MoGyayemo Bl}lpl30K.A|B| i, nosHa4uBLIH
y D, —iioro cepeaHHy, piakaagemMo Ha BiLLPi3KY

A 1 : .
1Q AjAr=--A\B) i Ha npomeHi B\P B]BQ—"—'—-%‘A[B].

3H

AlA:Bfﬂe*b"X pHle MipKyBaHb BHIINBAE, WO Biapi3KH

Bi}lma; 1Bz He nepeTHHAIOTHCH, i . 4. Tlpn uboMy
aHHsi  PIBHHMX BiApi3KiB (A,,A,,+|_—=BC,B,,+,-_—_-

1
5-AsBna) Ha KOXHOMY 3 npoMeHiB 110

B H :

0?)‘5:”' boro mpoMeHs i 3aBXAK MOXJIHBE.
3aKthiu'mueH npouec Oyne HeCKiHYeHHHM. Bin mir OH
AHes Tquc"’);OJI_H 6 3uuK BiapisoK AnBa T06TO CYMICTH-
K Mu mxﬂe . i Bn (3 oaHaKOBHM gomepom), ane e
HE MOyTH BCTaHOBHIIH, HeMOXKJIHBO. TOUKH A i Bn
npﬂMOKyTH“ﬁ?’MlCTHTHC;{ we # Tomy, IO puiiuioB  OH
Karery. PHUKYTHHK, rinoTeHy3a sikoro popisHioBaad 6

47. Byab-siki 18i
“a[’Jﬁaneﬂ{Hi,ﬂKl ABi mpsiMi, w0 Jexarb B OnLHi

Mpo ,
HaJu ﬂgi Bil;fl“."o npami AD | BC TaK, 1106 BOHH nepeTH-
no6yayemo Bi i npami L i Lo [TpoBenemo EMIIAD i
TPHKYTHHKIB ”llqp':”-‘" BD i AC (man. 68). 3 nopi6HoCTI
=AK:AC, EK i ABC sunuusac, mo EK:BC=
wo KM .A’DajKrgﬂngCﬁl TPHKYTHHKIB KCM i ACD —
M:AD=KC :AC. llo S -
Maf\ﬁg:" EK:BC-+KM :ADiI:f,mH nouieHHo Ui PiBHOCTL
BDC ?”“;‘;’D?' noai6HoCTi TPUKYTHHKIB BHE i BDA,
Tomy EK'BCM ficTaHeMo: H:AD-+HM:BC=1.
: +KM1AD=EH:AD+HM:BC, 3BifiKH

pasy BHKOHyGTbCﬂ

i nJOLLKH,
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Man. 66—69
M:BC—EK:BC, to610 (KM —
E

—

KM:AD—-EH:AD=H

—EH):AD= HM —EK): BC. Ockiabkn K =
=(EM——EK)—-(EM—HM)_—=HM——EK. to AD=BC.
Tomy ABICD, a6o [illle. &

48. Uepe3 TOUKy 033 npsiMoIo
pi3Hi npsaMi, napaJesbHi naHii npamii.

A Hexait MN — nana npamMa i TOUKA K He HaJIeXHTD
iis. TTposeaeMoO yepe3 TOUKY K npamy PQ, napaneibHY
MN, i criojy4Hmo o TOYKY 3 JOBiJIbHOIO TOUYKOI0

69). Onuuwemo Ha pinpiaky KL, ¥

npsAMOi MN (mana.
niskoso. [ToGyAYEMO B TOUll nepreH-

—

MOXKHa MPOBECTH ABi

Ha nmiameTpi,
JHMKYJIAP, qkuil mepeTHe AYTY nipkosa B nesKii Todlll
Maemo KE|IMN, 60 / KEL=90°. g

amackoBaHHX

T 6yB OAHI€I0 3 Haiikpaulie 3
Yy uei moTpansiy HeE TiJIbKH BHMaaKoBl

yHolO CJ1aBOI0 konym6iB maTeMaTHKH:
ce LiHyBaJH icTHHHICTD BiAKpHTHX
[cruna X 0yaa GeakomnpomicH2
pigxu/ieHHs Bil ﬂpaBPlJleOTO
g 6, Touka, fKa He M3
JKOJHOTo BHMIPY’ anexTyBaTH HEWO i BB2~

? ok 6e3 KiHUIB (6e3 JiHwWwe ABOX TouoK!)
pi3Ky 3 kinusamu, 10V nocrynart 0BOAHTBCH

Ane ... ul MipKYB

[T’siTHit nocTy/1a
JIOTiIUHHX nacTokK.

vucaupli 3a_ 1y
a i BYeHi, qKi moHal Y

Hi#d 3aJle>KHOCTeﬁ.
HaiiMeHLIoro

o TaM, 34aBanoc

A0piBHIOE Bill
esemeHTapHO-
WiHHOCTI.
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'KBa
apat Bnuwemo Giauit i T- A A

UIKABI 3AAAMI

M_are,uaru«na jadaua iitodi TaKG K
yixasa, AK xpoceopd, | HANPYIEHT
po3ymosa poboTta moxce YT HACTIABKU K
Gascanowo enpagolo, AK cTpiMKu TeHIC.

A. NOAA

a BKJaAiTb TPH O HAKOBHX

49. Yy xy6 3 pebpoM
o0 a TakK, o6 BOHH

UHIiHApH AiaMeTpPOM -g— i BHCOT

"esMoer pyxaTHcs B KyOi.
0. ManapiBHHK po3nosilas, IO no6yBaB Y micTi,

ﬂ?;TaclggBaHomy Ha AecsTH ocTpOBax. Bouu crosyueHi
Ha MaTeo:o TaK, Wo '3 M'ATH OCTPOBIB 6y/10 MepekHHyTO
Gepym "pm( 110 OfHOMY MOCTY. Ha uoTnpbox 0CTpOBaX
10 rou QuaTOK MO UOTHPH MOCTH, Ha TpbOX ocTpoBax —
”Hmepo MOCTH, a Ha oAuH OCTPIB MOXHa picTaTuca
NoriKy aHuM mocToMm. OauH 13 cayxauis, n1aHyBaJbAHK

, 3ayBaxuB, WO mMaHApiBHHK IOMHJIHBCS, OMHCYIOuH

pog':alﬂ)'BaHHﬂ mocris. Jle came?

l‘yci;; Mo CTgBﬁypy aepeBa Bropy mo mpsaMii nise
b 10 Hai6aHKUOI FUIKH. 3a nepiuy XBHJIHHY BOHA
n

pornoBsae 5 aAM, 3a npyry-—2—;— aM, 3a TPETio l-";— AM,

ol riJIkKH TPOXH 6inple

3ay 5 .
eTBepTy - AM i T- A Jlo nep
inp Aomnos3e A0 FiJKH?

HiX .
521 I-l;l 3a cKibKH XBHJHH ryc
Hioe .l exaii nsiowa Hainb6inbLIOrO Ginoro kBaapara JopiB-
KB. o (man. 70). BrnuuweMmo B HpOro YOpHHH

KBaj
paT Tak, o6 BeplIMHH HOPHOrO kBajpara Jexann
camo B yopHHil

Ha ce
peauHax cropin Oi10r0. Tak
o0 HecKiHueHHOCT!.

Yomy ;
1o '« 6i i
piBHIOBaTHMe nJoOmIA BCIX Ginux, BCix 4OPHHX

KngpaTiB?

n,mbmlja&ﬂro;}o,{ XOTiB PO3AIMHTH CBO

Malli chiab amu Tak, o0 6yAb-AK aBi 3 m

Teo Merpa "Yoreny: '3a nopanolo B

54. qepB'OH OJJOH sianosis [0poxoBi?

eHTpa o3e aa amouka MJaBa€ B yoBHi 6/H3bKO 1O

6irae Cipuﬁp ’B"Ke Mae popmy Kpyra. Beperom 03€pa

HiX nnasae Ye 0BK i3 WIBHAKICTIO, gyetepo G6inbLIO,

npHCTaHe N0 6PBOHa [Llanouxa. Slkuo YepBoHa [lanouka

TO BOHA 3VYMi epera paHiwe, HUK TyRu 1OGIXKHTD BOBK,

Wanoyui y5 € BTeKTH BiA HbOTO: JlonomoxiTb epBOHIH
o6paTi Takuit naaH pyxy o o3epy, 106 BoHad

BO€ LapcTBO noMix
ATH 4acCTHH
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~ BaTuMeTbess Ha  Giumy

- UeAypy nani, maTumemo MoJIoB

R R

' 3yMina npucraty Ao Gepera paHiwe, Hix TYAH MpH-

6ixkut Bosk. (Y Oylb-iKHi MOMEHT BOHa 3Hae CBOE
MoJIoXeHHs BiHOCHO weHTpa o3sepa). )

55. Hexait nam namo HeoOMeXeHuit 3anac OLHOPiAHHX
NPSAMOKYTHHX mapaJeneninesis, Hanpukaag, iL[eaJI'bHHX uer-
JHH. SlKmo oamy LEerfuHy noxknagemo Ha inmy, TO
MaKCHMaJsbHOIO BiacTaHb, Ha AKY MOXHa 3CyHYTH BEPXHIO
UCr1HHY TaK, wo6 BoHa He pnana 3 HHXHbOI, Gyne
TOAi, Kosu UEHTP Mac BepXHbOI ueraHHH (A) npoexkry-

TPalb  HuxHbOT (Maa. 71).

Tenep MoxHua o6uzgj UErIMHE MOMiCTHTH Ha TpeTio Tak,
i i Mac (B) mnpoekTysaBcs ‘Ha
Giuny rpaup TPeTbOl uerJuHu. HponoBxyioun wio npo-

HHY cXxiavacToi apkw.
a CKilbKH JiBa rpamb BEPXHbOI UErJMHH Mojke 6yTH
3CyHyTa BiRHOCHO J1iBO] rpaHi HallHUXKYOT Uermuuy?

- Xaonuuk Tpumae OIMH- KiHeub AowIKH, opyruii
KiHeub sikoi Jexurs Ha UMAiHApHUHOMY KaTKy, i pyxae
AOUIKY B TOPH3OHTaNLHOMY NOMOXeHH] Bnepea (maa. 72).

HINHAD KOTHTbes mo TVIOWHHI Ge3 KoB3aHHs. SAky
BiicTaHp Mae NPOATH XJonuuk fo 3iTKHeHHH 3 UMIiHApOM,

Kpi3b HbOro npoGirty MHLIa?
98. Ipunycrumo, WO MOAOBXKeHHH Ha | ApiT, kUM
MH o6ropuyan 3emuio (mus. flonepeanio sanauy), p

ONHOMY MicLi MaKkcuMadabHo BIATSATHYAH Bif 3eMuoj no-
BEPXHI (Maa. 73). Uy apmoxe

NPOATH Kpi3b YTBOpeHy
WINHAY CioH?

HE pBeTbcsi i He poa-
TATYETbes. " SIK riuboko 3a UHX YMOB ApiT Bpikerhes
B 3emJi0, sKio Horo OXOJIOAHUTH Ha. | °C?
60. Yunesi 3anpornoHyBa/sii po3B’sizaTh TaKy 3apgauy.
inorenysa NPAMOKYTHOrO TPUKYTHHKA JIeXHTH y mjo-
WHHI P, oguH KaTer YTBOpIO€E 8 fVIolHHOIO P Kyt 45°,
Apyru#t — Kyt 60°. Binbwwuii karer AopiBHIOE a. 3uajiTy
rinorexysy. . ‘
Yuenb BukoHaB KpecsieHHs1 (MaJ. 74) i 3 NPsIMOKYTHOro

TpukyTHHKa AOC 3Haiiwos CO=asin 45°=aT, 3 npsimo-

o €O 2co
KyTHoro TpukytHuka BOC 3Haiiwos BC=-C9_

0

sin60° - /73—
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Man. 70—75

. inorenys
=a )/ £ . 3a Teopemoio liparopa o6uncIHB T i
= 3 08T

2 __ l/ 5
AB=yAC’+BC*=a | | +5=a 3
’ yyr
UYn npaBusibHO yueHb Po3B’A3aB ?:ag:'rg Taky 3anauvy.
61. Knacy 3aﬂp0"0“YBa""Hgl?;BTﬂpHKyTH"Ka, KOJIH Bi-
HTH CTOPOHH NMPAMOKYT inoTeHy3y no-
uoﬁgauglno npgexuiﬂ oaHOro KareTa zgﬂ:‘:_go Hea yl?5 o
piBHioe 6 cM, a mpoeKLis npyror?man 75). ‘
MeHla 3a NOBXHHY LbOro KaTera KHM CHOCOGOM.
Yueun A poss’asysaB 3anavy T]a5 a BH=6.
Hexaﬁ Ac=x’ TOMI AH=X—' sy
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- OyTH nax, mo6

Ockinbkn CH?=BH - AH, a6o CH*=6(x—1,5), To,

3actocyBaBwiH tevpemy [liparopa, maTumemo AH=
=y AC*=CH?, 10670 VX —6(x—1,5)=x—1,5,
VX —6xF9=x—15, V& —38P=x—15 x—3—x—
—1,5—3=—1,5 a6o 1,5=0. MNpuitwoswy g0 cyneped-
HOCTi, BiH 3pOGHB BHCHOBOK, L0 3anponoHoBaHa 3ajaua
He Mae po3B’si3kKy. Ane HoMy 3anepeyms yueHb B. Biu
Cka3as... lllo cka3aB yyenp B?

62. 3apaya B. JI. Ban nep Bappena (map. 1903).
Bisbmemo piBHOCTOpOHHI TPHKYTHHK, MePHMETP SIKOro
3, i, mopinMBWM, KOXHY fioro CTOPOHY Ha TpH piBHI
BiPi3KH, BHKHHEMO cepesHifi Bilpi30OK, a Ha 30BHiWIHIX
YaCTHHAX CepeaHix BiApiskis noGyayemo Hosi piBHOCTOpPOH-
Hi TPpuKyTHHKH. Koxny CTOPOHY 3ipuacToro ABaHamLUATH-
KYTHHKA 3HOBY MOAI/INMO HA TPH PiBHi yacTHHY i, BAKHHYB-
LK CePENHHH, HA 30BHIUIHIA CTOPOHI KOXKHOrO i3 cepenHix
BiApi3KiB mMoGynyemo MPaBUAbHHEA TPUKYTHHK. Ha Apyromy
erani nobynoB AicTaHemo 3aMKHEeHY «KoJllouy» JiHil0
(man. 76). Yomy AODiBHIOBaTHMe nepumerp oirypu, Koau
ONHCaHy omepawuiio APOAOBNKHTH A0 HeCKiHYeHHOCTI?

63. YaBith, wo wHan Beieo YHCJIOBOIO NPAMOIO BiJ
—oo 10 +oo ife gour OGuucrith, sikoT HOBXMHH Mae

D HE HaMOKJ/IO XXOAHe pauioHa/ibHe YUCIO.
64. OGuucnir

b IJIOILY irypu, yTBOpeHoi 3 HecKiH-
YE€HHO!I MHOX>XHHHU npsaAMokK

30HTa/IbHHX CTOPiH 3MeH
AOBXHHH BePTHKaJIbHHX ¢
Hi 1:2 (man. 77).

65. TlpoBenemo MaTtemartuumi ipuraniiini po6oru. [To-
Gynyemo 3a nepuwnii geHp B OAHHHYHOMY KBajapati Kanan

TakK, mwob6 mjaowa ioro 6yna He Ginbiia 3a % TIJIOLLL

KBanpara i Geper kanany 3HaXOoAHBCA BiX MeXi KBaapaTa

. 1 :
He J1aJi, HiXK Ha 5 ON. NOBXHHH. ﬂpyFOI"O AHA npo-

HAOBXHMO NPpOKNanaTH KaHaJa

YTHHUKIB, SIKILO NOBXHHM ropu-
WIYIOTECA Yy BiAHOWEHH] 4 : 1, a
TOPIH 36iIbIYIOTHCS Y BiAHOLIEH-

Tak, Wwo6 miowa no6y-

" I .
AOBaHOl 4HaCTMHM He mMepeBHLlyBana -+ Mowi keaa-

PaTa, a Gepern Gysau He naJii Big ‘Mexi KBaaparta Hix
1
Ha 2r OA. poBxuun. Ha manonky 78 nokasano KaHau,
MPOBEAeHUl 3a Tpu nepuwux AHI PoGOTH. ITponoBxumo
W0 po6oTy [0 HecKiHYEHHOCTI. O6qncnmu MJIOLYy mo-
6ynoBanoro KaHany.
66. Onuununuii KBalpaT po3fiiuiu Ha aes’sith piBHHX
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Man. 76—7
iwHi HTPaJibHOTO
KBagpaTiB i BHKHHYJIH BHy'rpuum%l)a ll'lli)Til\ll)l e
(3aap6osanoro) kBagpaTa (Mmas. .

. O3iAHJH
3 BocbMH nepudepiitHuX KPan-paTl?(o;?lg?Z 3p HUX BH-
Ha pnes’ATb piBHMX KBaApaTiB | 3HHX) KBaapatiB APY-
KHHYJH BHYTpilIHOCTi (3adap6osa olleypy MaTeMarH-
roro nokoJiHHA. SIKuio omucaHy np HecKiHueHHoCTl, TO
HOro KuauMapcTBa MPOAOBKHTH vﬂomum CepniHCbKOTO-
B rpanuui marumMeMo TaK 3BaHHH K

. o ? HO-
Yomy popisHioe #Oro mJoLLas umaperso. Tlc
067).’ g}pgsuomaui'mnmo MaTemaTuqu2 ;;?BHHX KBaapaTiB
RifUMO Temep OAMHHUHHH igBanPa:a*:; aHy LleHTpaJbHOro 3
i iTbKH BHYTPILIHIO MO
1 BUKHHEMO TN y " (uan. 80). [TpoRoBKH
HUX, MJowa SIKOro AOPIBHIOE oF . kpagpaT, 10 Nepe-
TU My 3
inpi i BaJii BHKHHY i B KOXHOMY
BiApi3KH, sIKi 0OMEXYy npata i i
in ro KBa KYTHH
orypbe CTOPOHaM”Ba};;:%B i uoTupbox MPAMOKYTHEEH
YOTHPbLOX HOBHX K

' LI HPHHOIO 5~
i cMyrH HIHP 55
3a€EMHO nepreHanKyaapHI y o
noGynyemo B yKiB, Mo AKHX mepe e
Ifllpr?;ﬂmoﬁymuxax. Maowa

; aeEMO
' KpoLLi BHKOH
i iBHIOE 2, HapetboMy P aTh 3a-
THX KBajpariB 40P 256 SHKHHYTH 64 xBaAp
1110

Bukunemo Tenep 8 K?:
cMyrH B 4 KBagpaTax i

aHaJjoriudi noGyaOBH, 0




T T T T

: =]
IEEEENEREN

TT 7177
T
AN

Maa. 79—80

140

PATIN S S

oA
BT\ IV e
g
PP Y

g

B SR o

-

R A |

Ko?x& Bounnemo B mpocTip. B oAnHHYHOMY Ky6i pO3RiJIHMO
o Hy HOro rpaHb Tak, siK B ipHKaai Ne 65, i NpoAipsABHMO
y6, BUKHHYBLIH 4aCTHHH Horo 06’eMy, o6MexeHi wWicTbMa

ll}]e:TTislaJ::;l::MH KBajpaTamMH Ha KOXHiil Horo rpasi.

ﬂou.i.nnmoueH 3 BOCbMH KBaJpaTiB KOXHOl1 TpaH! 3HOBY

o6"emy ﬂKai neg ATb PIBHUX KBA/PATIB | BHKHHEMO HaCTHHH

(Man ’8l) r? MexyioTb 8-6=48 MeHmHX KBalpaTIB

HGCKiiiquHbc .p%J.OB)KH!\AO Ta’K camo LipABHTH Ky6 1o

5 cTi. O6uHCaiTh o6’em dirypu, AKa yTBOPHUTBCS
pesyabTaTi Takol omepauii..

BIANOBIAI, PO3B'A3AHHS
HedocTaTHoo Auuie 3pO3YMITU sadaqy,
norpibre O6aICARKA posg’asaru il bes
curbnozo GadKanHa po3s’a3ati cKAQORY
3adauy HemoxAueo, a Maioti doeo —
moxcauso. e € OaXaHHA, 3naideTvocR

i wanx!
A. OAA
puocTi (2) Ha Bupas

3. [lonyieHo MousenHe, LiNeuHs i
wictio (1) pOpiBHIOE

AE . DE -~ BE - CE, siknit 3rinHo 3 piB
HyJI0.
BHCJ/IOBJEHD J0Nyl1eHo OAHY

4. B nadwory npaBu/IbHHX
oBaHHM BHKOHAHHAM HEMOX-

NOMHUJIKY, 3yMOBJIEHY 3aMackK 1
AuBoi Qi — AineHHs1 Ha HYJb. I3 nponopuii AE* AC=
=DH - FH (ans cTopiH NOAIGHHX TPHI ruukie ACE i HFD
BunaHBae, wo AE - FH— —f' .
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5. IlnanimeTpuynuii BapiauT MipKyBaHb. He oxonseHo
BCIX MOXJIHBHX npHmyileHb. Moxe 6yTH TakoX, wWO:
I) Touka O 3HaxoauThCs Beepenuni YOTHPHKYTHHKa ABgD
i 2) Touka O € cepemuHol0O Binpiska DC. PosrasHyThii y
codiami BHMagoK Tex notTpi6HO PO3RiNHTH Ha pBa: TYNHH
KyT BCD i Tpukytuuk BOC Jexarb: a) no OAHH Gik Bif,
npsimoi BC, 6) no pisHi 6oku Bin uier-npsiMoi (maa. 82).

SIK Mu nepekoHanucs, mepiue NPHNYIUIEHHS NPUBOAHTD
‘A0 abecypaHoro BUCHOBKY. [Tpu ApyroMmy mpunyLieHHi nps-
Mui Kyt ADC Tex mopaeTbes pisHuue0 kyris ADO —
ODC, a Tynuit kyr BCD nonosHioe Ao 360° cyMy nBsox Ta-
KHX camux KytisB BCD ta OCD, i MipKyBaHHSI He NpHUBO-
AuTb A0 abcypaHoro BHCHOBKY. Mipkyious MeToaom Bil
CYNPOTHBHOrO, BCTaHOBJIOEMO, W0 MOMJIHBHM € TIIBKH
Apyre NpHNyLEHHs TPeTboro BHNIAAKY.

TEePEeOMEeTPHUYHHUH BapiaHT. Y BHKOPHUCTO-
BYBaHOMY Kpec/eHHi TPUKYTHHK DSC e piBHOGenpenum,
o # NMPUBOAHTL A0 cynepedHocti, 60 MpH piBHOCTI noxu-
MuX SDiSC ix npoenii DF i FC ye e PiBHUMH, cnipas i, poa-
TASSHYBIUH TPHKYTHHKH DAF i CBF, 6auumo, mo AF—
=FB, AD=BC, ane DF>FC, 60 A< /B. Ortxe,
npsivi SF ta SE ge NepeTHHAIOThCS.

Ixepesnom yrsopenns codiamy crano Te, o MPH BHKO-
HaHHi KpecneHHs wHanepen NocTymoBasiocs (BBa)kasocs
OUEBUIHUM) iCHYBaHHS TOUKH S — Touky NepeTHHY NJIOWLH-
HH, NePNeHANKYAAPHOT o npsimoi DC, i npsiMoi, sika nep-
NEHAHKY/ISipHA 10 AaHOI MIOWMHH Ta NPOXOAUTL Yepes
cepenuHy Binpiska AB. Orxe, NpunycKanau, o naowKHa
i npsiMma 3aBxau N€peTHHaIOTbCsA, TO6TO wLlO icHye Toyka
nepeTHHy, sika B posrasinyBaHoMy mnpukaani BilCyTHs1.

6. B MipKyBaHHsx PO3IVISIHYTO He BCi MOXJuBj npumny-
ILeHHS, a TWIbKH Te, KoaH Gicektpuca KyTa B i Bich, CHMeTpii
Bipiska CA neperunaioThes BCepenuHi TpukyTHuka ABC.
Heo6xinno POSIISIHYTH e ABa Bunagky: 1) Touka nepe-
THHY JIEXHTb Ha Binpisky CA; 2) Touka ne
AHTbCS M032 TPHKyTHHKOM ABC — i 3’icyBatH, sKi 3 Hux
MOXJHBI.

Hosenemo, mo Moxausum e TUILKH TPeTilt Bunagok: p

YAb-IKOMY MpPSIMOKYTHOMY TPHKYTHHKY ABC GicekTpuca
LB neperunaerncs 3 BicCio cuMeTpii kaTeta CA nosa uum
TPHKYTHUKOM.

Onuwemo naskono TPHKyTHHKA ABC kono (mau. 83).

Oro ueHTpoM Gyne cepeauHa rinoteHysu AB — Toykg K.

agiyc kona OK, nepneHAHKYASAPHHI BiZpi3ky AC,
noAinuTh nonoaam | ayry COA, T06T0 Touka O e ce-
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S Man. 82—85

i ucy LB. Ockinbku
eaunolo ayru CA. TloGynyeMo GiceKTpHC) i
goﬁKaOB JJlley)KHTb Ha KoJi, a GiceKTpuca AIMHTL KyT B no

i nJiu-
- Nojlam, To BOHA MPOXOAUTD yepe3 Touky O. 3BiACH BH

i i oci TPil
Bae, mo Touka mepeTHHy Gicektpucu LB on::x HCKHaMze‘l BC
Katera CA y 6y/ib-IKOro NpsiIMOKYTHOrO TPHKY
JeXHTb no3a UM TPHKYTHHKOM. : —
HoBenenuit ¢pakt ycyBae codism i po3KpHBae Mex
Horo yreopenns.

. 7 Ay ___ o3 aQy .

8. Ha nincrasi Bucaosnenns sin’(B—+—5)=sin (z+—2)

. 2 — — a6o,

Moxua 3po6uty Tpu npunymienss: 1) B+ Y+ _

2.—180°-k— +—a—),'a60
Wo Te came, p=y; 2) B+5—180 v+
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a+B+y=180° - k; 3) B+ =360° k+ly-+3)
a6o p—y=360°-k (k — HaTypaibhe YKCJO).

Iepule npunyuleHHsl, IK MH BXXe MNeEPEKOHAJHCs, NpH-
BOAHTb A0 abcyphy, TPeTE BMMara€ HeMOXJHBOTO BigHO-
AlUEHHS: Pi3HMUSA ABOX KyTiB, BEJIMUMHA KOXHOrO 3 SIKHX
meHwa Big 180°, nopiBHioe 360°-k. Jlnwaerbca Apyre
npunylieHHs, fike npy k=1 He cynepeuutb yMOBi 3ajaui i
BUpaXKae BiioMe CIiBBiAHOWIEHHS NPO CyMy BHYTPillIHiX
KYTiB TPHKYTHHKa.

9. [MoMuJKy AOMYIIEHO MNpH Mepexodi Bil piBHOCTI cH-
HyCiB 0 PIiBHOCTi KyTiB: CHHYCH HepiBHMX KyTiB MOXYTb

6yTH TakoX piBHHMH. Tomy 3 piBHOCTi sin (C+-g—)=
=sin(A -l-—g-) BHILIMBAE: Z.C+—A§§=Z_A+52ﬁ
+(—1)fkn, a6o LC=LA 4+ (—1)*kn.

10. BucnoBneHHa npo Te, IO H=71-£ (E) € xubHuM.
1106 cnpocTyBaTH #0ro i AaTH KiJIbKiCHY OLHKY MOXHOKH,
obuucanmo HQ i LI:HQ=KC=KD—CD= .

—CD= ]/-;-1/'3'%—%=%(“1/’5—' 1) (uepe3 a nosxauu-
JIH CTOPOHY TpuKyTHHKa ABC): AI=AD—ID =—g—f3'——

—V /3= I-Y D=LV IYI D).

a . a
ar.co_3V3VI-D-5 1
LI=""5 p s(V3—1)-—.
5V3 s
3Binkn HQ=KC=LIY3~1,3 LI

11. 3 mnponopuii AC:CB=AD:DB, nepecraBuBILUH
KpaiiHi 11 uneHy, Aicranemo nponopuiio DB:CB=AD:AC.
Ockinbku AD>AC, 10 i DB>CB. A Tomy Touka H, sika
mae 6yTu cepeiuHolo Biipiska CD, nexXuTb He BCepeAuHi,
a no3a JaHuM KOJIOM, Cripasa Bif Touku B. [Tapanokcannb-
HHH BHCHOBOK. € pe3y/ibTaTOM HenpaBu/bHO BHKOHAHOTO
KpecjieHHs, Ha sIKOMy ToukKa H Oyna HaHeceHa TaM, Je
BOHa 6yTH He MOXe.

12. Ockinbku B 4OTHPHKYTHHKY ABCD 3a ymoBoio
LA+ £ C=180° i Bepuinnu A, B i D nexatp Ha Ko, TO i
yeTBepTa BeplinHa C JIeXHTb Ha TOoMy X kosi. OTxe,
Touku E i C maioTh 36iratucs, a TPHKYTHUK BCE He moxe

icHyBaTH (BiH BHPOAXYEThCA B CTOPOHY BC uOTHPHKYT-
Huka ABCD). -
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13. TpuuuHy CynepedyHOCTi MOXHa BHSIBUTH 3a 10NOMO-
rol0 aKypaTHO BHKOHAaHOTO KpecjeHHsi abo wwJisixoM Jioriu-
HHX MipKyBaHb.

OnuiieMo HaBKoJo TPUKyTHHKA ABC Ko/0 i BHKOHAEMO
yXKe Bigomi Ham no6ynosu (man. 84). Bicb cumerpil — Bia-
pisok DE, nepneHaHKyAsipHHil BIAPI3KY AB, npoiife Takox
i uepes cepenuHy ayru AB, siky cTsirye xopia AB. bicektpu-
ca TpuxkyTHuka ACB Tex npoiae uepe3 CepeAHHy i€l ayru
(inakwe Beanuunu Brnucanux kytise ACE i BCE, aki Bumi-
PIOIOTbCA NOJOBHHAMH BIiAMOBIAHHX Ayr, He Gyau 6 piBHi
Mix co6oio). 3BiacH BHMIMBAE, WO cepeauHa Ayru AB e
CHiJbHOIO TOUKOIO GiceKTpHCH Ta MediaHu i — Toukoio E.
Tomy BoHa 3HaxoaHTbCs OGOB’SI3KOBO M03a TPHKYTHHKOM,
i npunywenHa nepwe i TpeTe BianapaioTh (mana. 18).

3rigHo 3 NpoBeleHHMH BHILE MiPKYBaHHAMH UOTHPHKYT-
Huk BCAE € BnucaHum B Kojsio. A B Oydb-IKOr0 TaKoro
YOTHPHKYTHHKA CyMa BeNHYHH MPOTHJAEXHUX KyTiB JOPiB-
Hioe 360°. Tomy npo kytu EAC i CBE m2XHa cKa3arH,
wo Bouu: 1) o6uaBa npsMi a6o 2) OAHMH 3 HHX TOCTPHH,
a apyruit tynui. Ilpu nepuwomy NpUMNylLeHHi NepreHau-
kynsipu EF i EG, onyweHi Bianopiano Ha cropodu AC i
BC, 36iratotbcs i3 cropoHamu EA i BE, i npsiMOKYTHi TpH-
Kytiuku ACE ta BCE piBHi (y HHX cnilibHa rinoTeHysa i
AE=BEF). Tomy AC=BC, uo cynepeunTb YyMOBI:
AC>BC. TakuM 4YHHOM, MH MPHHLLIK 10 CyNepe4HOCTi,
a ue osHauae, wo npunyuenns LAEC=/LCBE=180°
€ HenpaBWJibHMM. 3 UHX KYTiB OLHH Tynuil, a APyrHi
rocTpuii. A Tomy it po3MiiieHHst TPUKYTHHKIB AEF i BEG,
noka3aHe Ha MaJioHKy 18, He Bianosinae niflcHOCTI:
Touky F i G He MOXYTb GyTH OAHOYACHO NM0O3a TPHKYTHH-
koM ABC, 60 Toni Kyth EAC i CBE Oyaun 6 Tynumu.
IpaBuabhum 6yae TiIbKH PO3MillleHHs, TOfaHe Ha MaJIIOH-
Ky 18, 8, Ae onHa 3 TOUOK (a came F) 3HaXOAMTLCSA Ha CTO-

" poni AC TpukytHuka ABC, a apyra (G) — no3a UMM TpH-

KyTHukoM. AJsie Toli 3 piBHOCTEi CF=CG i AF=BG
30Bcim He BunauBae, wo AC=BC (60 AC=AF+CF, a
BC =(CG — BG), i Hifiko] cynepeuHocti 3 yMOBOIO AC>BC
Hemae. . ) ‘

14. Tpu nepexodi BiA npaBu/bHOI PiBHOCTI (5) BuKoHa-
HO B 3aMaCKOBAHOMY BHIJIsLLi HEMOXJHBY AlO — AiNeHHs
Ha HyJab, TOMY piBHicTb (6) € BXe HenpaEHJII}:HOIO.”CIlp:,iBm,
3MeHwyBaHe | Bill'eMHHK pisHuLi S'ahid h” — S”a’hi"bhy,
Ha siKy MH MOWIEHHO PO3ALIHJH PIBHICTD (5), nopiBHioE

4 S8’S”, OCKiJbKK

| | '
S=—;‘ahl, S"—-———l2-—a”h'i’. S'=70h{, S=—2—bh2.
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15. Tapanokc BuHKK uepe3 GeamiacTaBe 3aCcTocyBaHHs
B NpOBedeHHX Mi"pxyBaHHﬂx Ha3BaHOl BJIAaCTHBOCTI pAdy
PiBHHX BinHoweHb. Haramaemc noBeneHHs wuiei BJIACTH-
BocTi. Hexait aj:bi=as:by=gq, ae by i by — noBinbH
uhcnai by %0, by 0. Uucaa a, i a; BU3HAUaIOTLCS piBHOCTSH-
MH: a1=0b1q, as=boq, 3BinKH a,+as=(bi+b2)g (1).
SIkwo by+bas£0, To pinicts (1) MoxHa 3amucaT y
BUrAAL (a1+4-a2) : (bi+b2) =g, a 3Bigcu i micTaTh 3ra-
AaHy BJIaCTHBICTb pPiBHHX BifHOWEHb: a):b=as:bo—

=(a1+az) : (b1 4 b2).

OTxXe, BHKOPHCTaHA B/IaCTHBICTb fOBeneHa npy ABOX
CYTTEBHX oGMexeHHsAX: 1) b0, by5=0 i 2) bi+ by5=0.
SIkiwo % b1+ be==0, T0 3rigHO 3 piBHiCTIO (1) ai+a.=0
i OCTaHHe BiJHOILEHHS Ma€ BHIJsL 0:0, To6To He mae Hi-
AKOro 3HauelHs (iHakiue BOHO MOMJIO 6 MaTh Gylb-sike
3HaueHHs1) . Mu 3riaHo 3 nponopuieo a:b=(x+y):z i Bia-
HOWIEHHAM (x—2):(z—x) BBa)aJu, WO OCTAHHE BiAHO-
LIeHHs 10piBHIOE — I, a/le BHACAIAOK PiBHOCTI. x =2z fomy
He MOXKHa NMPHMNHCATH HiSIKOTO 3HaYeHHS.

Tomy, 3acTocoBylouu Ha3BaHy BAacTHBIiCTh psfy piBHMX
BifHOLIEHb, 3aBX/IH MOTPiGHO NepeKOHaTHCH, 11O cyma
HaCTYNHUX WIEHiB He LOPIBHIOE HyJ0. SIKILO LS yMOBa He
BUKOHYETbCH, TO, BJACTHBICTb 3aCTOCOBYBaTH He MOXHa.

B Hawmx mipkyBaHHAX MM micTaau nponopuii, siki micas
3BiJIbHEHHS Bill 3BHAMEHHHKIB MaJii BHIISIA: bx —az=— by,
ax —bz=>by. Po3p’si3yloun ui ABa PiBHAHHSA BiIHOCHO X i 2
I nmpumyckaiouu, WO as&b, MaTHMEMO x=by (a—b),
z2=by -(a—b). Orxe, Bigpiaku x i z pisHi, a TOMY 3acTo-
COBYBAaTH Ha3BaHy BJIACTHBICTb PsAy PiBHHX BiZHOLIeHb
B HalloMy BHNaNKy He MOXHa (3acTocyBaHHs ii i 3yMo-
BHJIO BHHHKHEHHs codizmy).

SIKWo X a=b, To Nponopuii AaTh X+ y=zix=y-+} 2,
3BUIKH x=y+x+y, 2y=0 i x=z2. 1 B UbOMY BHMaAKy
BILDI3KHA x i 2z piBHi.

16. I]omunxa NTOWIHPEHHS BJAAaCTHBOCTi NeBHOro BHAY Ha
BECh pia nomyuwleHa npu mepexoni Bin piBrocti (1) no
PiBHOCTI (2). Posr.nsu;ygane BHCJIOBJIEHH CnpaBAXye-
ThCSA TIILKH Ha MHOXKHHI LITUX 0N aTHHX unces | He € icTun-
HHM Ha YHCJOBHX MHOXHHAX, SIKi MiCTATH Bil'eMHi uncaa,
a CaMe ueH BUNAAOK MAaEMO Npu nepexoai sin (1) po (2).

17. Jlerko no6yaysaTh KOHTPNPHK/AA, SAKHH NoKaxXe
MOMHJIKOBICTb BUCHOBKY. JlOCTaTHBO BnucaTh B KBajpar
NPAMOKYTHUK, CTOPOHH SIKOTO RNapaJiesbHi AiaroHansm
KBajlpara, ajle NPH LLbOMY BEPLIMHH BIHCAHOTrO NPAMOKYT-
HHKa He AWIATL NONOJAM CTOPOHH KBaapata (Maa. 85).
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Touok 4 § p

20.
* Kom SAkuo £~9

ko MB=BN,=PD=DQ=/:%AB, TO UYOTHPHKYTHHK

MNPQ ¢ npamokyruukom, 6o, Hanpuknan, ZMQP—
=180° —45° —45°=g(°. Kpim Toro, BCi CTOpoHH uoTH-
PHKYTHUKa MN PQ HaxuaeHi 1o CTOPiH KBaApaTa NiA OAHHM
! THM camum Kytom 45°, TOMY BOHHM TONapHO NapaJenbHi
Alaronansam KBaapata. lle € moBHHM [0BeseHHIM TOTO.
o HOTHPHKYTHHK MNPQ — NpsMOKYTHHK. )
Hasity, 6e3 KOHTPNPHKAANY MOXHA 3HAHTH JOTiuHy
NoMunky MipkyBaHHi. TibkH BHNAAKOBO OfHA NpPOEKLis
(R) TOUYKH P Ha Bigpisok AB i Touku Q Ha Biapizok BC
1€XHTL Ha cToponi woTupHKkyTHHKa MBNO, a apyra (S)
Ha Nponosxeuui ioro CTOPOHH, TOGTO 3 ABOX PiBHUX'KYTiB
MR i ONS O0MH € BHYTPIWIHIM, a APYrHii 30BHIiWIHIM
das HOTHpHKyTHHKA MBNO. Hisikumu JoBeleHHAMH Ile
NONoXeHHs Touok He 6yJsi0 i He moryio 6yTH O6rpyHTOBa-
He, amxe 3 tumm x YMOBaMH TEOPEMH Y3rOLKYEThCA ii
8""3110& KOMH o6uaBa Ha3BaHi KYTH € BHYTPIlLIHIMH.
ﬁT’Ke, MH TOWHPUAIK NeBHY BJACTHBICTb BUAY Ha pif, LLO
NpuBeno po CopicTHYHOrO BHCHOBKY. Bunpabseny Teo-
geMY MOXHa cdopmynioBaTH B KiJIbKOX BapiaHTax, Ha-
PHKnap: AKwo npamokyrruk enucanuii g keadpar Tak,
":21 gana i3 C'I‘Op{H tio2o re napanesvHa KHOOHIL (3 CTOPIH
'Cyruz’:;‘clm' TO yel NPamMoKyTHUK € rceadparv. SAxuwo npamo-
CTOpouua HepieHumu cTopornamu snucanuil 8 Keadpar, To
npAmMoOKYTHUKA napaieasni diazonani keadpara.
TBOpéHHPHKYTHHK ABD ¢ rpaHunuHoo dirypoio npu nepe-
3oBen l.ll 4oTHpukyTHuKa ABCD, Koiu BC—0, ane ue
TOMa-que O3Hayae, w10 BJIACTUBOCTI YOTHPHKYTHHKA aB-
WMafiuy O NepeHOCATLCA Ha Lel ‘TPHKYTHHK. B HboMy M
TaKy TOuKy, o cyma BiactaHeit Bin Hei no
Mabrg Ta NoABOE€HO1 BiACTaHi A0 Touku B € MiHi-
10.

» TO MOXHa HaBeCTH CKiJIbKH 3aBrommo

a caMe: 3HaWTH TPIHKH TOYOK, AKi He

Hill NpAMii i yepes siki yxKe He MoXHa npo-

HOT jyph o Tomy 3aCTOCOBYBATH MPHHUHN MaTeMaTHu-

Po3p; YKUiT B AaNbWHX MIpKYBaHHSX HE MOXHaA (auB.
ZA3aHHA 3amaui Ne 23, poaain 1V).

x4/ OAaBuwin pisuanua (1) i (2), aicranemo PiBHAHHSA
°x+0y+0.z+2 H

dw d=0 (3). 3piaku uncnoBa PiBHiCTb
(3) MaceﬂpaBumuyerg)cn TiIbKH 33 yMOBH, IO piBHSHHS
«AOBeAeH"‘PHHaumm oauH po3B’n30K. Takum uuHOM, Hawe
s HA> nowwupioeTbes Julle HAa TaKe TBEPLAXKEHHs:
ABI nyowmuu CHMETPHUHI BilHOCHO MOYaTKy Koop-

Plipuknanis,
1eXarh ya on

BeCTH npawmo;.
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AnHaT O i nepeTHHAIOTLCS, TO BOHH OGHABI IPOXOAATH Uepe3
TO4ky O». )

22. [lonyiueHo JIOTiUHY TMOMMJIKY «He BHM/IHBaE» (siaT.
Ha3Ba non sequitur), sika NoJST3€ B nopyLIeHHi 3aKoHy
LOCTaTHLOI MiACTaBH — B MPOLECI JOBefeHHs Te3H BHCY-
BalOTbCA apryMeHTH, cami mo coGi NpaBUJ/IbHI, aJje Taki,
IO 3 HHX He BHIUIMBAE BHCJIOBJIEHHA, ICTHHHICTb SIKOIO
noTpi6Ho noBectd. 3 piBHocTi AD=AB+ BD BUMIMBaE,
wo AB=AD —BD, aje 30BciM He BunauBae, uo AB2=
=AD?—BD®. Mano 6 6yru: AB’=AD?—2AD .BD -+
+ BD.

23. [lonmyuwieHo Ty caMy NOMUJKY, 11O i B nonepeaHbOMY
codpismi. 3 BinHowenuss LA> LB+ £ C He BunauBae,
wo sin A>sin B+-sin C, a ToMy 3 HaBeaeHoro apryMmeHTy

"He BHIUVIHBAE, WO a>>b-c.

24. ManeHbKHil NPAMOKYTHHIl TPHKYTHHK He 6yne piB-
HoGeapeHum. Cnpasai, AAMPco AABN i PM:AP—
=AB:BN=38:7. »

Tomy AP=1, PM=1;—. IloBxHHa OCHOBH UbOro mpsi-
. 1 .
MOKYTHHKa AOpiBHIOE He 8-1, a 8+l-;—=97, a #oro
nJjoua 7X9;=64.
1
25. [leTaabHiule posrasiHyBLUH, AK AiaroHams nepeTHHae

AaHHH PSMOKYTHHK, NePEKOHYEMOCS B TOMY, IO YOTHPH-
KyTHHK YPXS He € kBanparom. Cnpasani, APQRc ATQX,

“OR—TY- _TX-QR__11-1 i
ToMy PR:QR=TX:QX, PR ox B =13
Otxe, yorupukyTHUK YRXS € MPAMOKYTHHKOM, Y SKOro

U px— M g2
YR= 11—3-, RX =12, a nnowa 12- 11 13_14213' S

_ 1 1n_n
=S srrg=-" 1 E=

Takum unHoMm, nuiowa Bseiei Girypu popiBHioe: l42%+
11
+22—6-=l43.

26. Tlpoananisyemo Bapiauty NepexpoloBaHHsA KBaapa-
Ta, NpH AKUX BiAGYBaETLCS «nNpupicT» i «BTpaTa» mJiouwi,
Halpukaaj Koau: a) x=>5, y=3; 6) x=8; y=~5.

a) Slkwo E, i F, HajexaTb npamii B1Dy, o AAB\D o
oo AME\D,, A\Bi:ME\=A\D\:MD,, 9:3=13:8, 40:

:24=39:24. Ane gqeg% TOMY TPHKYTHHKH AB,D, i

ME\D, He € noni6uumu i Touka E\ ue Hanexurs npamii

ASTU=
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20 Beuuyyy 1+ /5
2

BiD\. Koau 6 BOHa Ha/exasna Wil npaMiii, To cnpaBaxy-
Banues 6 taki CMiBBiAHOWIEHHS:

bs:EIM=13.:8, E|M=4—g=3ll—3>3
M..,A“al.loriqno MOXHa A0BecCTH, WO F; He HaleXHTb nps-
M B\D\ (xoam 6 F, Ha/lexana Uill NpaAMi#, To BUKOHyBa-
J/IIaCﬂ 6 piBHicTs NF=3]—'3). 3Biacu BuniuBaE, wWo dirypa
m;BlClDl He € cyuinbHowo. Bona mae Bcepeauni BY3bKy
THHY vy hopmi napanenorpama B\FD\H (man. 86, a),

n . h 2
aﬂfula fIKoro nopiBHioe 1. Iiowa x ¢irypH, yTBopenoi
aCTHH nanorg KBaaparta, A0piBHIOE:

2.%.3.8+2.3;5.5=24+ 154+ 25=64.

6) Has BHNanky S
n NPAMokyThij; diry
0Wi (man. 86 ¢

nepe‘:{;‘o NepeBipuTH (3p06iTh we CaMocTiitHo), 1o ¢irypa

=169iS,=168 maTumemo ne WiJTHHY
Pl, a HaBNaknH — 4acTKOBe NepeKpuTTs

HTTH mae i
PiBHige | ¢opmy Napanenorpama, nioua sikoro go
Mo Mlaethes Bignosicry e Ha ABa 3anuTaHHa: 1) Uu

KBy tayk

Hil moain cTopin KBaapara ABCD, npu sko-

'|S\S§| 1=8=38;? 2) Homy B posrasHyTHX Bumazkax
I

Ak ay 1S —Sa|=|S — 83| =12
S,§SBHD‘"°23 Manionka 31, S=(x+ yP=x2+ 2yt 42,

PG Y — = (kg — 1) S S o
To, ; XY—y°). S=8,=8,=S8
al TUIbKY TOodi, Koau x2— Xy — y2 =0, alﬁo (2;"(]118

X
VoD F=g—1=0 (1). gp=lE V5

Orx
- e .
IX Binpgy -V IUO BUGPATH HaTypaabHi x Ta

Y TaKuMu, wob
WeHHS 3 neBHuM o :

YNe€HeM TOUHOCTI HabauxKanocs
s » TO Sy, Ss, S; 6ynyTb sk 3aBrogmo
K . .
0 Haﬁnuma_mcﬂ o S — naowi KBanpata ABCD.

ITiJu, V5 —C.
KH, Kony i.;]+2 »y TO 8|=8=8;=2.
YUy

lhéng B
3ac$0cyaa?;ﬂﬂan33nuauuo nonyJjsipHe B MaTteMmaTuui i ij
Tomy, e fX. €OMETPUYHHIT CcMHCA oro nonsirae
. O4Ka N 3pilichioe «3omoTuii nepepis» Biapiska
Mpappj *+y_ « 2 2 2 2
Aop oty =2 2y
ATHuM Kop

€HEM ocTaHHbOro piBHAHHA | € YHCIIO .

—————
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YucnoBe 3HaueHHs «30JI0TOrO Nepepidy» Mo3Ha4aloThb
TPeubKolo JiTepolo ¢ (Ha uecTb BH3HA4YHOrO [AaBHbLO-
rpeubkoro ckysabnropa ®imia (IIl cr. mo H. e.), AKu#
4acTo BHKOPHCTOBYBaB #0ro B CBGIX CKyJbATypax, abo
T (Tay) BiL rpeubkoro toun — nepepis).

HoBxuHM BigpisKiB, HA fKi Ainuau Bigpisok BD, vy
«CTIPHATIHBHX» BHNAAKaX, BAPAXKaJHCA TeX NONYyJasPHUMH
B MaTeMaTHLi uucnami. BoHu nos’szaHi i3 3apgaueio npo
KpPoJiB BH3HA4YHOro CepefHbOBiYHOrO MareMaTHKa Jleo-
Hapao [lisaHcbkoro (6a. 1170 — nicas 1228), sigomoro
3a npisBucbkom Pi6onayui (cuH Bonauuo). Po3s’sizaHus
il npuBoaMTL N0 aauTHBHOTrO paay 1, 1,2, 3,5, 8, 13, 21, ...,
Un=Un_2} Un_i, (uncen PiGonauui). qu_a HOMepH
n i cami yucaa u, HaTypaJibHi, 3a/leXHiCTb U, BiA n Bupa-
XKaetbes dopmydiolo

1 1+ ﬁ)"_ 1— ﬁ)

tn= ;/5( 2 ( 2 )
®opmyna nae uy=us=1, uz=2, u4=3 i 1. A. Ilpu Ubo-

My BHSIBASIETbCSH, WO lim -‘ﬁ=(p.

n—+co Un

TakuM uuHOM, mapajoKC BHHHKA€E B THX BHMajAKax,
KOJIM MpPH po3pisyBaHHi KBaapaTa x i y GyayTb MOC/ifAOB-
HHMH uleHamu pany PiGonauui a6o 6yab-AKOro aAHTHBHO-
ro psiny Buny a, b, a+-b, a+2b, 2a+30, ..., up=u,_,+

Up—2, ...

ko x i y— pauioHanbHi uucaa, To S—8,%0,
fIKILO X BOHM HaTypasbHi, To min(S —S,)=1. Lia uaii-
MeHIla Pi3HHLSA AOCATa€ThCsl, KOMH X i y NOC/iAOBHi napu
pany ®ibonauui Buay: (y=3, x=5), (y==,, x=13),
(y=13, x=21y i T 1 LUe 3posyMio, OCKiIbKH
Li_‘;llun+l : Un=(P

Ynm Giabwnmu G6ynemo BuGupaTH uncaa diGonauui s
AOBXHHH CTODOHH KBajpaTa, THM MEHL MOMIiTHUM Gyge
NePeKpUTTS (winuna). Jdas manux yucesn BoHo cTae oue-
BHAHMM H iJ1103is1 napajokca 3HHKae.

Bukopucrosyiouu pisui psagu ®i6oHauui, MoXHa AicTaTu
fIK 3aBrofiHo 6arato BapiaHTiB napagokca 1bOro THny. Ha-
NPUKIaj, KBaapaTH, NOB’A3aHi 3 psagom 2, 4, 6, 10, 16,
26, ..., maoTb npupict a6o BTPATy YOTHPLOX OAMHHLUb
NJouli, a KBaapaTH, NoB’A3aHi 3 pagom 3, 6, 9, 15, 24,
39, ...., — wectu oauHuub NUoWi. B 3araJbHOMy BHNAAKy

BeJHUYHHY BTpar a60 NPHPOCTiB MO MOXHA OGUHCIAHTH
K PISHHLIO: Up— Upe) * Upyy. -
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Man. 86—89

: I103
. Hayyym
"Pl'lpic'r 0 o.u,,, Uniyy, Unyo Uepes a, b, ¢, a BTpaTty abo

I — uepes x. Marumemo cucremy PiBHSAIHDL:
a2+b=c,
iy b*=ac+x.
c .
o w.TaBHBIIK 3amict

Br b X 3HaueHHs1 6axKaHOro npupocry

a 3aMicTb b — 3HauYEHHS NOBXHHH
CTaHeMo PiBHSIHHS, KOPeHi fAKoro ja-
TNpHYOMY SIKLIO KBaApaT NepeKpoioBa-

. 1r . .
gp"l)lc-r g’P,(l: :Tppaaulonanbnumn AOBXHHAMH CTOpPiH, TO

TPbom

~ BTPpary i
CTOpogy, nJoutj,

KBg 1
Ryry, Apara, aj
™ . HaleHuy q i c,

Bom a6o Ta maowi HiKoAM He AOPiBHIOBaTHMe

OluHHuAM naowti. Tlpupict abo Brparty B
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ABi omuHuui nuowi aae pax PiGonauui V2, 2v/2, 3y 2,
52, .., a BTpaty a6o NpUpiCT B TPH OAMHHLUI — psi
V3,2v3,3¢Y3,5/3, ...

MoxHa poBecTH, w0 u?.=u£._| - Up41+ 1. Hanpuknan:

12=2—1, 52=3.8+1
iT A :

Us Baacrusictb uncen PiGoHauui i perysioe nossy a6o
3HHKHeHHs1 oiuHMWi miaowi. flkmwo AD=5, x=3, y==_,
T0 S=25 KB. ofl.,, S;=24 kB. oa.; npu AD=8 x=13,
y=35, S=64, S1="065 KkB. on. OTKe, BUGHPAIOYH CTOPOHH
KBajpaTa i3 3HaueHHAMH NOBXuH 3 psiay 5, 13, 34, ...,

MH BTpauaTHMeEMO OAHHHLIO IJIOLLi, a BuGupaiouu ix 3 paay
8, 21, 55, ..., maemo sBHMi1 npupicT.

22=1-341, 3*=2.5-—1,

S=S8, nuwe Toni, Koau x:y=#. Lle nosicHioeTbCH

" THM, IO TOAi X i y 6epyThbCsl AK NOCAILOBHi YJIeHH afHTHB-

Horo psay 1, @, 941, 2941, 39+2, .. (iHumﬁ?
«MyJbTHILIIKATHBHUA» 3amuc Horo Gyde Takum: 1, P 9,
¢, 9%, ...). A Lle eanHU#l aAHTHBHUI PSiL, B SIKOMY BilHO-
WweHHs! GyAb-AKHX MOC/iJOBHHX YJIeHiB cTaJe i LOPIBHIOE @.

Hoknauiwe mpo uucio ¢ i uncaa Pi6oHauui aus.:
Bopo6bes H. H. Yucaa PuGonauun. M., 1978;
Monos €. M. Anre6paiuni Baacrusocri BillHOLIEHHSA
30/10TOrO mepepidy.— Y KH.: Y cBiTi mMatemaTHKu. Bum.

II. K, 1980; Peubu A. Tpunorust o marematuke.
M., 1980.

27. Manmoukn 32, a i 32, 6 BHKOHaHO HeTouyHo. fkuio

MIPHIYCTHTH, LLO MaJNIOHOK 32, & BHKOHAHO MPaBHAbHO, TO
3 noni6HocTi TpukyTHukiB ABC, AEF i CNF MaTHMeMo:

AB:BC=EF:AE=CN: NF. (1)

Toxi, npuituasu AOBXHHY CTOPOHH KOXHOI KJIiTKH mps-
MOKYTHHKA 3a ONMHMWIO, 3TilHO 3 piBHicTIO 1, maemo

5 2 3 :
T8~ 5 g WO, OueBuIHO, HempaBuabHO. Hawe mpu-
MYUWEHHS NPUBEJIO N0 CYNEPeuHOCT.

ABC, AEF, CNF ue MOXYTb MaTH po
ManioHky 32, a. 3a ymosoio AB=>5, BC = 13. [Mpunyctumo,

U0 AoBXxHHH KaTteriB AE i CN Ha UbOMY MaJIIOHKY 3a-
AaHo npaBusbHO, T06T0 AE=5, CN=3. Topi nponopiiio
(1) moxwua 3anucaru Tak: 5:13=FEF:5—

3:NF, 3Bigku
— 12 . 4
EF~1_13 i NF=7—5.

OTxe, TPUKYTHHKH
3MipiB, 3afaHUX Ha

LLi peayanrartu CBiAYaThb MPO Te, IO TOYKA F nepeTuHy
NepneHAnKyAsApiB, NPoBeAeHUX 3 Toyok N i E, He nexuth
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Se

Ha niaronani AC. Hexaii Fi — Touka nepeTHHy Bingiskia
EF i Ac, a F2 — Ttouka neperuny Biapi3kiB NF i AC

12 . 4
(Man. 87). Ha manionky 88 E\F=Il13 i NFy=T—.

ko TOYHille BHKOHATH LUeil MaJIlOHOK, TO BCEepPeAHHI
PAMOKyTHHKa ABCD yTBOpHTbCA ['-NoRi6Ha WiAuHA, NpPH-

Homy AF1=7% i CN;l% [Tnowa uiei winuHM popis-

Hloe 1. Nosepemo ocramme TBepAXKeHHs (AuB. Maa. 89).

Suin=S

W= eerrtSrrnn,+ S arrr S ki

Ane AF'FFFF2=AFFFII:I%F§» "'AOM)’ Suliné=S£E.F.F+SFF,NN.+
128 strr @60 Sy, =—FF) - EF+ N\F - FFa— FF, - FFs
(2). O6uucaumo tenep FF, i FFy; FF\.=EE,=AF—
TAR=8—7i—Ll ' FR,—NN=CN,—CN=2—
—~112 ]
1T3=+3- Tenep, BpaxoByiouu, wo |EF|=3 i |N\Fl]=

=5

) ) . 1 I
3 piBHocTi  (2) nicTaemo Suwn=-53+X
1
X5+? . L: l.
BaTaKHM HHHOM, NJIOLLA LLIJIHHH JOpiBHIOE MJolli 3adap6o-
H

Oro KBazpaTuka, i TOMy oCTaHHiii He 3HHK, a nepe-
PUBCst B piHoBennky iiomy irypy — WLiJIMHY. _
OBXHHM CTOPiH NMPAMOKYTHHKA B PO3TJSIHYTIi 3anadi
"pa?KalOTbcﬂ yncaaMu 5 i 13, sAki € yieHaMH YHCJOBOI
34 iBoBHocti — psiny ionaui: 1, 1, 2, 3, 5, 8, 13, 21,
‘*Jlens' 89, ... l.tn=un-—.l+un—2, Unt1==Un+ Un—1. KOXKHH#
IBox Pany (Dlﬁpﬂaqm, MOYHHAIOUH 3 TPETbOro, € CyMoio
y UHcen, ski GeanocepenHbo HAyTh nepen HHM.
Hy ;.c'"a Di6onayui CTOCYIOThCSA CO(i3MiB «Ha po3pi3yBaH-
B'53

5 Iryp» j Nepepo3noain nJaouwi .(AoKJaaHile AWB. po3-
YBauug No 26).

TB_O

A

- B ¢

irypa ABCD e kpan aT, a ONyKJHH BOCbMHKYTHHK.
S‘{)a‘mi, tgAAMQ=3:8i15:40, tg L MFB=2:5=
. 6:40. Ockinekn BF | MQ, To AB — He Binpisok npsimof,
4?"‘3“&, fIKa ckNapaeTbes 3 JaHok AM i MB, npuuomy
A MMA<180°. AvanoriuHo 10BOAMTBLCS, 1O ¢irypa
‘56! BIN\Ci0,D\ P, € BrHYTHM BOCbMHKYTHHKOM.
KBayn.. 0K CaMo, sAK i B mapafoKci 3 Po3pi3yBaHHAM
KyTﬂPaTa (auB. Ne 26), TyT 3a MOBXKHHY CTOPOHH NpsIMO-
q‘"e: @ B35ITO 'yncso PiGonauui (8) 3 miamocainoBHoCTi,

5 " siKof 3YMOBJIIOIOTb 36i/IbIUIEHHS MJOLLI YTBOPEHOro
3a"°KYTHHKa Ha 1.
- Mus. poss’szanus Ne 26.
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34. Jlerko nepekoHaTHesi, 110 PO3Mip OTBOPY NpH PO3-
Pi3yBaHHi KBajpaTiB a60 NPAMOKYTHHKIB 3a/le)XHTb Bil
BEJIHYHHH KyTa, YTBOPIOBAHOrO JIiHiAMH PO3pi3y i3 cTopo-
HaMH 4O0THPHKYTHHKa. HaBiThb npu no6iXkHOMY BuBuYeHHi
YOTHPHKYTHHKA 3 OTBOPOM BHAHO, LLO HOrO CTOPOHH Jello
6isbwi, HiX AaHoro. '

SIk 6auuMo, reoMeTpuuHi COi3MH YaCTO BHHHKAIOTbH
TOMY, LLO MH MPUNHCYEMO reoMeTpH4YHUM (irypam BJaacTH-
BOCTi, sIKi Hi6W 6auMMO Ha KpecJieHHi, ajle sIKi 30BCiM He
BHIJIHBAIOTH JIOMYHO 3 BJACTHBOCTEH PO3IIALYBAHHX oi-
ryp. Tomy 3aBxaum norpi6bHo nam’satatu i BHKOHYBaTH
nepecropory axagemika O. B. Tloropenosa, sikuii nuue:
«Ilpn noBegeHHi Teopem no3BOMsETHCS KOPHCTyBaTHCSA
KPeC/eHHAM, SIK FeOMeTPHYHHMM 3aMuCcoM TOro, IO MH
BHpaxkaeMo caoBaMH. He nosBonsieTbest kopucTyBaTHes B
MiPKYBaHHSX BJIaCTHBOCTAMH (iryp, sKi BUAHO 3 Kpec/ieH-
HA, AKWO MH He MOXeMo OOrpyHTyBaTH iX, ClHpaiouuch
Ha aKCioMH # TeopeMH, HOBeAeHi paHilues.

35. Ko/10 MOXXHa PO3rsifaTH K MPaHULIIO MOC/iLOBHOCTI
BIHCAHHX B HLOTO (260 OMHCAHHX HAaBKOJIO HbOTO) npa-
BHJIbHHX MHOFOKYTHHKIB NPH HeoGMeXeHOMy NOJABOEHHI
uncaa ix cropin. YuM Ginbwy KilbKicTb CTOPiH MaTHMe
PO3risayBaHnil MHOFOKYTHHK, THM TOYHilUe BAACTbCA 3MO-
Le/NI0BaTH KOYeHHs Kil B codismi Apicroteas. KoueHus
OMyKJIOro MHOrOKYTHHKA Mo NpsAMiii 6e3 KOB3aHHSI 03Hauae
nepeknajaHHst Horo 3 ofHiel cTtopoHu Ha iHIWy B mpoueci
06epTaHHsl HaBKOJO LeHTpa MHOTOKYyTHHKa. PosrisiHemo
NPaBHJbHHA BOCBMHKYTHHK AA24;...As Yy BHXiLHOMY no-
JIOXKeHHi AKoro cropoHa A;A; JeXuTh Ha NpsMilt KoueHHs
(man. 90). SIK10 MHOrUKYTHHK NOBEPHYTH HABKOJIO BepLuu-

60°
HH A2 Ha Kyt ST’ TO Ha MNPAMY JsiKe CTOPoHa AzAj, a

ueHTp O MHOrOKYTHHKA 3aiiMe moaoxenus O,

B saranbHomy BHNAAKY micas (n— 1)-ro nosopor npa-
BHJLHOTO n-KyTHHKa LeHTP fioro Gyae B Touui O*—1), Bep-
wxHa A, nepefine B nosoxenus A, . A, 5 A~ )
a ctopona Ay "VAV™Y nexarume na minpisky A ALY
AKHH JIOPIBHIOE MEPHMETPY [aHOrO n-KYTHHKA, 30Kpema
A\AT" nopisHioe nepumerpy BocsMuKyTHEKA A A,y . As.

Hexaii ckpinnienumu 6ynyTs He nBa KOHLEHTPHYH
a4 Ba KOHUEHTPHYHi n-KyTHHKH 3 BiAnosi
HUMH cTopoHamn (maa. 91). Skuwo 6ia
Ge3 KoB3aHHSi, TO B pe3yJbTaTi noBOPOT

i Kona,
LHO napaJieb-
BIUHA KOTUTbCH
y #ioro HaBKono

60° .
BepwiuHn Az Ha Kyt s—n»— BiH JIfXKe Ha MNPAMY KoueHHs
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CToponoto AsA; (HoBe mnoJIOMKEHHS ii no3HaueHo A%A3%)
| Binpisok A3A% Gyme nponoBxKeHHsm Biapiska A;A..
Tpoueci kouenus nepumerp MHOTOKYTHHKa «p(z'::l_[:(l) Ta-
THMEThCs» («CnpsiIMASITHMETBCS») Ha BiLPi3OK Au‘!. .
3oBcim iHaKlle pyxaTHMeTbCsl MPH CKPilJieHHi 3 6inb-
WHM MHOroKyTHHKOM MeHWH. BiH TakoX MNOBEPHETbCS

o o
HaBkono Ay Ha KyT ﬁ, a Horo CTOpoHa aq2a3 3anme Mo-

N0XeHng asas, sike 38Bcim He 6yne NPOJOBXKEHHAM aQa.

B roit yac sx MHOroKyTHHK A As...A, flepekiafaTHMETbCH
3 onniej CTOPOHH Ha iHlly, MHOTOKYTHHK @Q2...a, OAHO4YAC-
HO i nepexknagaTumernes, i «nepecTpubyBaTHME» 3 OLHOIO
TONoXenuss B iHwe. BHacAiZOK 1BOrO MHOTOKYTHHK
%0...a,, pyxaiounch Y3LOBX TNpPsAMOi, MOKPHE, BipHiwe
<Mpoctpubae», sincraib aia,"~", 6inbuwy, Hix itoro me-
pHMe'rp.

Hesaxko amonenioBatn kouenns tux e MHOTOKYTHH-
By BHNAAKy, KOAH QQs...a, KOTHTbCA MO npsiMii Ge3
360°

n
€HILOro MHOTOKYTHHKa CTOpOHa GiJlbILOro MHO-
YaCTKOBO HaKJ/1aleTbCsl Ha MOMNEPeAHI0 CTOPOHY
OT0 MHOrOKyTHHKa. Y peayJibTaTi WX, NPOMLEHHI NpH
BHOMY 0GepTi, BUABHTbCS MEHWHM Bill rnepuMeTpa.

4 OCHOBI MpoBegeHMX MipKyBaHb MPUXOAHMO 10 BHC-
sy s O KOJIK Gisibllle KOJIO KOTHTbCSi Ge3 KoB3aHHs MO
PAMI MN (man. 54), To MeHwe Kono (AK i MEHIHI MHO-
TOKYTHYK B nonepeiHiXx MipKyBaHHSIX) HE MOXe KOTHTHCHA
ﬁoi KoB3anusa mo npsmit M|N,. [lpu mnoBHomy o6epTi
~o  UEHTD mpoiine wasx MN\>2nQM,. Slkuo M\N1=
=20M, 10 20M >270M,.
A . O3MIAHyTHH codism cnpaBuB BesHKe BpaXKeHHs1 Ha
PicToress. Bin HasuBaB iioro HalAHBOBHXXHILIOWO MpO-
ggMOlO Mexaniku. [agineo anines (1564—1642) e 3a-

KOB3anus. Micas KOXKHOro MoBOpPOTY Ha KyT HaBKoJIO
BePlnHy

TOKYTHHKa
Un

Hi OJbHuNO nosicHeHHs Apicrorens, i B «Becinax 3 mexa-
Ku» iy 3anponoHyBaB CBOE PO3B’A3aHHsA codiamy, no-
D'BHlo

0YH KoueHHs1 Kpyra i n-KyTHHKa. 4 .
uea%‘TeMaTuqua CyTb codiamy nossira€c B ToMy, L0 BiH
Yoy, CTPYE OHY 3 XapakTepHHX 0coG/MBOCTEi H.eC;()li
=9 UX MHOxun. SIkwo posrasgatd Py=2a0M, i P=
p, 0 I sk ToukoBi MHOXHHH, TO MOXKHa BBa)aTH, L0
3HaQP BOJHOYAaC MOXHa BCTAHOBHTH B3a€EMHO OJHO-
MHO‘*Hy BiAnoBinHicTL MiX eneMeHTaMH (TOUKAaMH) UHX
Kay HH, wo came #i memoHcTpy€e codism <<AplFTOTeJIEBe-

€co». A 3Bifcu BUMAMBAE, L0 YAaCTHHA €KBiBaJleHTHA

155 .




|
|

“““ ]

winomy. Llelt BucHOBOK 1 34aBcsl napaaoKcajbHHM,
60 cynepeudB OAHiHl i3 aKciom EBxaina «uacTHHa MeH-
a uijsioro».

36. Lleit cogism imocTpye Hafi3BuHUaiHO BaXX/IMBY BJAC-
THBICTb JNOBXHHM JaMaHOi, TaK 3BaHy HamniBnepepBHICTb
JOBXKHHM JdaMaHoi 3Hu3y. [Lias NOsICHEHH: ii BBeaemo no-
HSTTS r-okoay dirypu. Hexait M — jesika MHOXKHHA TOUOK
[OWMHH i r — AofaTHe AificHe yucio. [as Beix AeM

_ po3rAsiHeMO BilKPUTHI KPYT pajiyca r 3 UeHTPOM y Toyui A.

O6’enHalHs BCiX TaKMX KpyriB Mo3HauuMo CHMBOJIOM
O(M, r) i Ha3BeMO r-OKOJIOM MHOXHHH M, Tob6TO
B€O(M, r) Toni i TiNbKKH TOAI, KOMH iCHYE TOuKa B eM,
Taka, wo BB, <r.

Hexaii L — mesika, MOXJHBO, # y>Ke 3BHBHCTA JaMaHa
i r — JOCTAaTHLO MaJle JoAaTHe AificHe uncio. PosrasHeMo
O(L, r) namanoi L. KoxHa jamaHa L’, Aka npoXoauTb
Bcepenuni O(L, r) Bil ofHoro A0 Apyroro KiHus L, mae B
OCHOBHOMY MOBTOPHTH BCi 3BHBH JiHii L (man. 92) i Tomy
LOBXHHa L’ (mossauatumemo [(L’)) He moxe OYTH 3HaUHO
menwoio Bin I(L). Orxe, sxwo L — feska JamaHa |
¢>0, To icHye TaKe uucjo §>0, wo ans BCSIKOi JlaMaHol
L’, akwo BigxuneHHs L’ Big L meHwe 3a & (ume# ¢axT
3anucyBatumemo y Burasani d(L; L)<<8), to (L)— (L)<
<e (1).

YwmoBa d(L’, L)<<§ oGMexXye n0BXKuHY JiamaHol L’ 3Hu-
3y, ajie He HaKJala€ HisKUX o6MeiXeHb 3BepXy, TOGTO AJS
6ynb-sikoi JMaMaHoi (y ToMy umehi i Bimpiska npsmoi)

-L i ponarHoro uncna § icHye naMaHa L’ sk 3aBroiHo Be-

AuKoi noBXuHH, xoua d(/., L')<<d (man. 93). ¥ 3B’s13Ky 3

uuM BJaacTuBicTb (1) i Ha3HBaETLCA HanigHenepepsHiCTIO
008ICUHU AAMAHOT 3HU3Y.

OTxXe, roBOpATh, 110 NOCHAiILOBHICTb JaMaHuX L, Lo, ...,
L, ... 36iraerbest go namauoi L, sxwo d(L, L,)—0. Ane
lie 30BCiM He 03Haua€, WO KOJNH MOCHiIAOBHICTb JiaMaHHX
L:I, Ls, .., La, .. 36iraetbcs a0 L, TO HeOAMiHHO
Llrnml(L,‘)=l(L) (2). Konn 6 ue 6yno Tak, TO [LOBXHHA
JamaHol Maja 6 BjacTuBicTb HemepepBHoOCTi. Mu Tenep
3Haemo, 1o Koau rpaunus lim l(L,) icHye, TOo BOHa 3an0-

n—+oo
BOJIbHAE TilbKH HepiBHICTb

lim i(La)>U(L). (3)

Hepisuictb (3) exsiBaneHTHa BiactuBocti (1).
B Hawux MipKyBaHHSIX 3 MPaBUJbLHOIO CHiBBiAHOWEHHS
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P

lim 4 Man. 9095
WUAB, L,)=0 mu 3po6uan BHCHOBOK, wWwo lim i(Ls)=

=/ -
B 1B. Ane TYT HesBHO BHKOPHCTaHO piBHicTb (2), fKa

3 . X
eTb%ra“b"OMy Bunafky (i B HalWOMY NPHKJIAAi) He BUKOHY-
A. Tomy # 3po6neHnii BHCHOBOK € HEOGrpyHTOBa-

H
™. Cnpaszi, lim (L.)=AC+BC, AB= yAC'+BC",

Ao
g;FBC> VAC*+BC?, wo He cynepeuntb YMOBi (3).

0 B’ HCbO‘biZBM BiApi3HsIETbCSA Bl l]onep_(e,uuboro TiIBKH THM,
He 51g OMY PO3rIsifaeThest NOC/iA0BHICTL Li, La, ..., La, ...

38, BaHH}(, a KpPMBHX JiHill — Ryr MiBKiI. o
Po3pi, HMipioBaHHs mJioL| MOBEPXOHb — HAHCKJIALHILINK
No Teopii BuMipioBaHHA TeOMETPHUHHMX BEJHUHH. e

0€Thest TuM, w0 6yBaloTh HaA3BUYAHHO CKJAAHI
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reomeTpuuHi (irypH, Moy sKHX He 3aBXIH MOXHA
o6umcaHTH. JIoridHa mpupoaa Uboro codiamy Ta X, wWo !
ABOX nonepefHix. TyT Tex He BPaxoBaHO BJ1aCTHBICTb
HaniBHenepepBHOCTI nJowli (AMB. ROACHEHHS A0 Ne 36)-
MH npuitHsiii HeOGrpyHTOBAHHH BMCHOBOK: lim P,=P,

n-+oo

. . 2
akuii wacnpasai € xu6num. Ockinbku sr(h-+ ry=nr"+
+2n(-;—r)h, To rpaHuueio P, € He GiuHa nNoBepXHs KOHYCA,
a Cyma IOl OCHOBH KOHYyca i GiuHOi noBepxHi uuainapa

3 paliycoM OCHOBH %r i Bucorowo h. Lleit HainpocTiwuy

NpHKJIaA JEMOHCTPYE CKIAAHICTb 3araibHoi 3ajadi o6uHC-
JIeHHS MJIOLL KPHBOJiHiHHX NMOBEPXOHb (AMB. PO3B’A3aHHSA
HacTyNMHOro MpHKJIany).

39. Codism nimeupkoro martematuka A. Illsapua
(1843—1921) possusae ineio npukaany Ne 36. Bin noka-
3y€, WO MJIOLLI BMNHCAHWX Y jaHy MOBEPXHIO MHOrorpaH-
HHX TOBEPXOHb, YCi rpaHi AKMX HeoOMeXeHO 3MeHY-
IOTbCS, MOXKYTb MaTH Pi3Hi rpanuui a6o i B3arani He MaTH
rpanuui. [Ipukian cBifUUTD, IO OUEBUAHICTb FEOMETPHUHO"
ro O3HAueHHSA MJIOILI NMOBEepPXHi 3aCHOBaHA Ha iHTYITHBHHX
YSIBJEHHSX, SIKi He BiXNOBIAAIOTb CKAALAHOCTi PO3B’S3yBa-
HO1 3ajaui.

Poarnsinyta B npukaani MHOrorpaHHa noBepxHsi AiACHO
Heo6MeXeHO HabauKaeTbCs A0 UHJAIHAPHUHOI, aje 3BiACH
(aue. nosicienHsa no Ne 36) soBcim He BunJMBaE, WO rpa-
HHUA TUIOLL MOCJiJOBHOCTEH TaKHX MOBEPXOHb AOPiBHIOE
njowi 6iunoi noBepxHi uuainapa. Ilpu 3anponoHoBaHiit
nobynosi Texx MoxKHa 6yJio 6 BHBeCTH NpaBHIAbHY dhopmyay
A5 naoli 6i4HOT MOBepXHi LMJiHApPA, MOKJABILHK, HANPH-
knap, n=m, n=10m, a6o B3arani n=~km (ne k — Ha-
TypaJjibHe YHCJI0), 30KkpeMa npH n=10m, maTumemo:

Sn=2mRsinZ Y/ H 4 400m*RPsin' & —

_ sin Tn‘/ 2 , 25n'R? ( sin 2m )
- 2“R n H + —”P_ T .

‘m 2m
Toni lim S,=2nRH. '
n-» oo
Tak 6yne y Bcix Bunaaxkax, Konu n=~Rm, 60 Npx KOH-
CTPYIOBaHHi BNHCAHOI MHOrorpaHHol MNOBepPXHi uacToTa
NOAIJIOK NO KOJY i M0 BUCOTi 3pocTa€ np1bJIH3HO OJHAKOBO,
nponopuiiHo. Tomy xoua MHOrorpanHa NoBepxHs i He €
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OMyknow, npore ii rpani Maiixe BepTHKaNbHi, TOGTO KyT,

Ha"p"Kﬂan, rpadi MNP 3 ropH3oHTaJIbHOIO NJOLIHHOIO NPH
Moo npamye no % (auB. man. 60). Lle o3nauae, uio
;gﬁ: M= oo, To BiAXH/IEHHSI MiXK BIIHCAHOIO MHOTOrPaHHOIO
ORHOIL)[xuelo Ta NMOBepXHEI0 LHJIHAPA NPAMYE 10 Hyas, ane
Nocy; acHo (i ue Han3BHuaHHO BaX/MBO!) rpaHHUsA MOl
quOIiIOBHocrl MHOrOrpaHHHX NMOBEPXOHb NPSIMYE 110 MJIOWLI
noBepxHi uuainapa.
i B:::-a ?HTyauis’! cKnafaeThes, Konu n=m? a6o n=m?>
qaCTOTaa-’“ n=m" (k — HaTypaJjbHe). Y ubomy BHNAAKY
HIX g AIIEHHA MO BHCOTI HApOCTa€ 3HA4YHO WBHALWE,
6iNtbuyy 3“0")'- Bin uporo muororpanua noBepxus cTa€ Bce
Wenys 333y6peHoi0, WOPCTKOI0, U0 # 3yMOBAIOE 36ifb-
Mpanj M“ niaowi. Ilpn ubomy koau n—-co, TO TPHKYTHI
Bep TR HOrorpaHHoi noBepxHi BxKe He HabGJHXKAIOTLCA A0
rpaHan”'v AK y BHNAAKY n=i§m, a NpSAMYIOTb 110 NeBHOro
ropy HOro kyta (npu n=m?), a npy n=m’ HaBiTb A0
1 30HTa..anOl‘0 NOJIOXKEHHS.
npoo‘Tgo‘PIBM 3aCHOBaHH# Ha HeOQrpyHTOBaHoyy BHCHOBKY
MOXHg 0 HECKiHYeHHO BY3bKHil CEpPHUHHH TPHKYTHHK
PiBHpy PO3ropuyTH Ha nJiowWKHi, TOGTO 3aMiHHTH HOTO
Hujj 1 IockuM TpukyTHHKoM. Hacnpasai Hisikuit cdepuy-
BHnHOPHKyTH"K HE MOXHa PO3FOPHYTH Ha muowmHi. Lle
TPHKyT3 TOrO, WO cyma BHYTPillHiX KyTiB c¢epHUHOro
DHK THHKa Ginbwa 3a 180°, B TOH uac sK y NJIOCKOMY
Pl—ng, HHKY BoHa 3aBxau nopiBHioe 180°. B Hawomy X
A§Bf'i1' (Man. 62) y cgepuunomy TPHKYTHHKY APB
61 ==90°. InockWM aHaOrOM TaKOTO TPHKYTHHKa GyB
PIBHOGepennii TPHKYTHHK 3 ABOMa MPSMHMH KyTaMH.
OMyleHo JoriyHy MOMHJKY (MiAMiHY Te3u), fKa
Tani B TOMY, 110, JOBOASYH ONHY Te3y, Ha MEBHOMY
Mg MOUHHAIOTL 1OBOAMTH iHLULY. JlaTnHcbKa -Ha3Ba no-
'Belleuud ignoratio elenchi — Hepo3yMiHHsi TOro, IO 10-
_Q(g;pamli. 1110 O6FPYHTOBAHO B HABEACHOMY MipKyBaHHI?
paneﬂeHO, O KOAH GyldyBaTH BKa3aHHM CrMocoGoM mna-
Bj o.nbuy npsamy CE, To BOHa 6y“1le €AAHHOIO. Ane 3BiAKH
Mo lv(l:o. o caM 3anponoHOBaHHH cnpc16 no6ynoBH ppﬂ-i
Choe E epuuui? I o6pe Binomo, WO ICHYIOTb TgKﬁ)gllf_i{w
N, COH NMo6ynosu npsimoi, napasenbHoi npsmid AD. Ha-
Maf]“aﬂ, B3fBWwH Ha npsmii AB_ALOBUIbHY T%l’?‘, D
Toyp; 94) D’£D, no6ynyemo npominb D'C i Ha npg
CE,l“ C - no6ynyemo L/ FCE'=/CD'B Tak, W0
t4D’B. Toni na ocuosi Teopemu (BOHa [OBOAHTLCS

"Oﬂﬂrae
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Ges sukopucraHua V nocryaary) mnpo napasefibHicTb
npsiMHX 3a YMOBH piBHOCTI BiAMOBIAHAX KyTiB Momgg
CTBEPAXYBATH, LLO CE’|AB. Ane ne rapauTis, 10
sGiraerbca 3 CE’? TBepikeHHs, 10 B peaysibTaTi pisHHX
no6yl0B MM MarHMeMO OILHY i Ty camy npsamy, eKBiBa-
fenTHe V nocTyaary, siKuit MH JOBOLHIH.

4%. My npHNYCTHIH, WO A5 OyAb-sIKHX nap napaJnefb-
HHX NPAMHX, OYAb-AKHX CiuHMX i LOBiIJIbHUX map BHYTpILL-
wix OXHOCTOPOHHiX KyTiB cyma iX 3aBXIH 6inbwa BIA
7, AOPiBHIOE 7t 260 MeHlua 3a 3. Asie TYT, no-nepiue, Aaneko
He BHUepraHi MOXJHBI BapiaHTH: cyMa BHYTpilIHIX OAHO"
CTOPOHHIX KYTiB B ONHHX BHMalKax Moxe 6yTH MeHuIOl0,
a B iHWHX — AopiBHIOBaTH 7. Take MpHUNYLIEHH: HE npu-
BOAMTb AO CYMEpeuHoCTi. Hanpuknan, fiKWo L\ + 244>
>n, a £2+4 £3<m, TO ue HE CynepeduTb ToMy, 1O
L1+ 2424 43+ /. 4=2n. Kpim Toro, HenpaBOM}leCTb
npoBejeHnX MipKyBaHb MOXHa Gy/io BHSIBHTH Lile i TOMY,
10 MM Hije He BHKOPHCTalH yMOBY AB\ CD. $lk6u nHaul
MipKyBaHHsi GyJH MpaBHIbHHMY, TO THM camum 6yno 6
JOBEJIEHO i TaKe HaneBHe XHOHE TBEPMKEHH: «I1pu nepe-
THHI OYIb-IKMX [ABOX MPAMHX TPETLOIO npsAMoi0 Ccyma
BHYTPIIHiX OJHOCTOPOHHIX KyTiB JOPIiBHIOE 7L». Came KoJH
BiIKHHYTH MPUNYLIEHHS MPO napaJefbHiCTb NPAMUX AB i

CD, To, fiK npaBwio, i 31iACHIOBaTUMETHCS yerBepTa, HE

BpaxoBaHa HaMH B CIPOCTOBAHOMY AOBeJeHHI MOXJHUBICTb:
3 ofHOro GOKy Bil CiuHOI CyMa BHYTPillHiX OLHOCTOPOH-
Hix KyrtiB 6inblia, a 3 Apyroro — Meuiuia 3a .

43. [lonyiieHo JOriYHY MOMHJKY <KPYr B JOBeAEHHi»
(nar. circulus in demonstrando) a6o «Te X uepe3 Te»
(nar. idem.par idem). Tipu JOBefieHHI BMKOpPHCTAHO $iK
oueBHAHHII TOH GaKT, 110 B OyAb-AKOMY TPHKYTHHKY Cyma
BHYTPilLHIX KyTiB OAHA i T2 XK. A 1ie BUCIOB/IEHHSI € OLHHM
i3 exBiBajieHTiB V noctyaary.

45. TIpu noBefeHHi BUKODHCTAHO HELOBEeHE TBEPLAKEH -
us npo Te, wo Touku C i C’ pisHi. Haseneni MipKyBaHHs
He BHKJIOYaloThb Toro, o Toukn C i C’ 36iraiorbes, a ue
1036aBJIfi€ BCI MipKyBaHHs NEPEKOHANUBOCTI i CHJIH. 3acro-
COBAaHO O03HaKy piBHOCTi TpuKyTHHKiB ABC i ABC’, xoua
icHypanna TpukyTHHka ABC’ ue. noTpi6GHO A0BECTH.

46. [lonyuleHo JOriYHy MOMUJKY MiAMiHH Te3H (auB.
nosiciens 2o Ne 40). [To6yayemo kpeciieHHsl, Ha AKOMY
npominb AQ i Biapisok BP nepeTHHatoOThCS (man. 95).
3po6uMo PO3PHBH NPH KPeC/eHHi NepreHfuKyAapa i noxu-
noi. Hassemo Binpiskn AA,, AiAs, AlA3, ... BinNOBiAHO
nepiiuM, APYTHM, TPeTiM... BiApi3kaMH noxujoi, a BiApi3KH
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BB,, B\B,, B2Bs3, ... — nepliuM, APYTHM, TPETIM ... mnpn::
KaMH nepneHaukyaspa. B mipKyBaHHAX [Tpokna lC‘T!‘lH}!HM.B
GynyTb BucaosnenHs: 1) mnpouec BiAK/aaAaHHA pmpnsx;a
MOXe GyTH NpOLOBXKEHHH AK 3aBrOAND ROBrO i Ml?:l(ll-lo
RicTaTu BiapiaKH nepreHinKyaapal noxusol AK 3anﬂ o
Be/IMKHX HOMepiB; 2) napy BiAPi3KIB neprneHAHKYJ pcn
NOXWA0i 3 OAHAKOBMMH HOMEpAMH He _nepeTpHaxoTb .
Ane ne 30BCiM He BHKJIOUAE MeEpETHHY BiApi3KIB nepnel;iy-l
AuKyasipa i noxunoi 3 piaHuMH HOMEPAMH. Anxe gxam-
CTBEPAXKYEMO, 1O MOXHAA | nepreHaHKysAp He N€PE i
Thesi, To 3060B’A3aHi MOKa3aTH, o Hi oauH 3 B'm‘l)'lOXH-
NepnenpuKy/sipa He nepeTuHac »OJHOrO 3 gnnpnsx;zﬂi xu
n01. Konn K 3BepHYTHCH 1O KpecseHb, AKi BHKO aui 0es
HaBMHCHUX MOpYLIEHb METPHUHHX BILHOLWEHD, TO epe'rHe
Hyemocs, 110 BXKe 2-it" Bigpi3oK nepneunnxynﬂpa n %6.ne-

- Bigpisok noxuaoi. 3po3yMio, 1110, BHCHOBOK, 33 Gne-
HHil Ha OCHOBI KpecieHHs, He CrpOCTOBYE Mipsgaloqu

Pokna. Mu 3pobuan ue paHiWe. Kpim TOrO, Halo
Besinyuny KyTa A i BAKOPHCTABLIH opmyH TPUTOHO preﬂ,
MOXHa OGUMCAHTH HOMEpH Biapi3KiB, AK! n%pefrrluzg;o e
A OLHOro KOHTPpHKAALY TeX ;uoc;'(v;‘T:liimo cnpocry

eBHi MipKyBaiHsi B HawoMy MPH . .

47. ﬂ‘l)(u}’.o nosnaunth EK=X, KH=y, HM=2, Tg
KM—EH=(y+z)—(x+y)=z-—x, HM—EK-;Z_;;Z;Aa
2=x. Tomy Maemo0 piBHiCTb 0:AD=—-0:BC. '3B|£'K“ Hena
&mc‘"aB pOOGHTH BHCHOBOK, 1O AD=BC (AD 1 BC MOXY

aTH 6ynb-sike 3HAYEHHS). )

48. XuGuuii BUCHOBOK 3p06JeHO HA OCHOBI nomug(rzcz
KPecnenni: toukn E i F, siKi 36iraloTbCa, poamgni e
AK piani. Ockineku LE L PQ (32 moOyRoBoto L .
a npsiva MN napanenbia PQ i€ CTOPOHOIO BIHCAHOTO.

. HOro
KyTa, sikuii cniupaernben Ha AiaMeTp, To BepLIHHA BOHCA

i i i ni 6TO
‘T‘Y’ra_Mae HaJexaTv i npamit PQ i nysi _ﬂ—lBKOJla, TO
Ouui ix neperuny — F. TakuM ‘I‘HHOMa = .Bcix -
80. Koxuuit mict mae aBa KiHul, TOMY_““C-"SaMpiBHHKa
Mocrip mae Gyrn mapuum. 3 POSMOBIA! ScriB  OPIBHIOE
WnBae, mwo U4HUCIO Bcix KIHLIB MOCTIB L
?"4+3-3+1.1+5=31, ro6To € umucaom H ,
Oro ne moxe ByTH. . (54— ol 4+
81. Tyciup nepemicrurbCsi H3 pigcTatb: {8 2
+1~L+-5_+ 4+3.) am. Cyma 1bOF0 HECKIHYEHHOrO
4 Thg e oo HiKOAM HE
P i 2 __1y=10. Tomy ryciib HiKOJ
Y nopisuioe 5: (1 —=)

Aonosse o riaku.
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53. Takuit posnonin Hemoxaushii. Cnpasai, NpHMYCTHMO
npotunexHe. Hassemo oany 3 yacrun nepuwoio. IMpoiinemo
no il rpamuui # nponymepyemo PeTy YacTHH y TOMY
opsiAky, B sAIKOMY BOHH 6ynyTb 3ycTpidaTHCh: 2-a, 3-1,
4-a, 5-a. Tpo#inemMo no Takomy 3aMKHEHOMY MapupyTy:
3 1-1 yactuuu B 2-y, notim npsMo y 4-y (60 B HHX € CNisIb-
Ha Mexa), notim 3HoBy y 1-y. Lleii 3aMKHeHHii MappyT
AIMTL MJIOUWIHHY Ha ABi o6baacti. [loBeneHHS wi€i oue-
BHIHOI TEOPEMH NOCHTb CKJadHe, AOro 1aB (bpaHuysme?
matematHk Kamiab )Kopaan (1838—1922). Ase Toni
3-11 YaCTHHA JIEXKHTDb B OHIN 3 LHX obaacreit, a 5-a B apy-
rifi, a TOMy BOHH He MalOThb CHIJbHOI MeXi.

54. Ha6auxaiouuco ao Gepera, Yeppona [llanouka mae
MIMCTH TaK, WOG LEHTP O3epa 3HAXOAMBCH MiX Helo i
Cipum BoBkoM Ha onwiit npsimiii. SIkmo Boua BiLANIHTBCS
Bil ueHTpa Ha 0,25 pagiyca osepa, To Mae maHCTH nagi
RO Ha#6AHXKYOi ToukM Gepera (To6TO pPyxaTHca no pa-
Aiycy). Toni Yepsouiii Llanouui suwutscs NMPONJHBTH
0,75 r, a Cipomy BoBkoBi goBenerbcst npo6irth nr 23,14 r,
a 3,14 r>0,75 r.

55. SIKWLO NPHNYCTHTH, WO AOBXHHA LerJIHHH NOPiBHIOE
1 i B Hac e Heo6MekeHuil 3anac uerjM, To BiACTaHb MiX

JiBUMH TPAHSIMH HUKHBOI i BePXHbOI LeranH no6ynoBaHoi
apKH NOPiBHIOBaTHME CyMi pany

1 1 1 1 1 1 1 1
T+T+T+T+"‘=?(l+T+T+T+'")'
Ockinbkn B nyxkax e Bxe BilOMHI HaM pO36iXHHil rap-
MOHIiHHH# paA, To it wei PAN po3GixHuit. 3BiacK BUNAHBaE,
0 WIyKaHa BiACTaHb MOXe GyTH SIK 3aBrOLHO BEJIHKOIO.

56. Yac pyxy xsonumka i UHJiHApPa ofHakoBi. Lllsup-
KiCTb PyXy BEpXHBOI TOUKHM UHIiHADA BABiYi Gisbwa Bin
IUBHAKOCTI mepeMillleHHs Horo oci. Ortxe, Konu xaomumk
npofife Biacraub [, uuningp nepemictutbest Ha 0,5 L. Tomy
XJIONYHKOBI HOBeNeTbCs MPONTH [0 uMlinapa wasax 21,

57. 3BuuaiiHo BixmoBigaioTh, W0 Hi.

3naBanocs 6, wo Moxe o3nauatH | M JpoTy nmo-
PiBHsiHO i3 40 Minbilonamu METpiB 3eMHOro ekBaTopal
ITosnaunumo paniyc semuoi KyJi uepes r (r=6400 KM), 10B-
XKHHY APOTY 10 NOAOBXKEeHHSH l(lo=2nr), a micas no-
nosxennst Li(Li=1Ilo+ Al). Toni

_ bt Al_ o4 lu In
rl—2u 2n 2n +2n’

h=ri—r=1 m:2n~100 cm:6, 28=16 cu.
[Tpo6ikuTh He TinbKH MHa, a i Kir! -
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58. TMosnauumo LAQO' — LA’00'=a (man. 73). Toni
h=(2n—20)r 4+ 2b, e b=A0"=0’A’=rtga. Ockinbku
KYT @ Maauit, wmoxna BHKODHCTATH HabJHXKeHHs
tg aza-}-%s,

Toni z.=(2n—2a)r+2r(a+%”)=2m+% ra*=lo+
+%ra2.
3pi _i 3. 3 BAT

BIAKH Al=— 37a’ i a= 1/?
Wykana sucora h=0'P=0'0 —0op=24
_ |
"(m*') :

i a? 1 2
. MaNux a cosq=1]—%_ ;

] —_—

a
cosa~l+?’ TOMYy h=
=r2_ 3/
== V 3—2(Al)2r2z122 M.

Leit auBoBuxHui
NPpHragatTv siBuuie n

MONORXYIOTbCR Ha 5%

» alle i nosHolo o

: M, a paniyc Kinbusi 3 gpory na
‘900 : 2n~640 M. Ha CTinp i L6 ap
SeMJII0 Npu 3pobaennx Ham
Ha | °C

61. 3anaua mae Po3B’sizok. [j ’
. MOXKHa

*_‘:lﬂpnman, Tak:- 3 AC?’=AB.AH Maemopoigia(?i
\4,5)(x—l,5),. 3x=4,5.15, x=2,25, 10610 AC—
=2,25, cM, Topj AB=6,75 cm, a BC=4y73
npAanycruscs MOMHUJIKH, no6yBalouy KBaapaTHuii .
Mano 6yry: V(x—3¥=x—1,5; X—3=—1,5; 3—x—
=X—1.5, 2x=4}5, x=2,25 (cm).
Me?. H.epnme'rp A2HOTO TPHKYTHHKAa NOpiBHIOE 3, nepu-

P dirypu nicng nepuwoi no6ynosu 4, micas apyroi
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%8, nicas Tperboi %92. [MocainoBHicTb nepumeTpis 3aMkHe-

0
4
HHX JlaMaHHX MOXHa 3anucaTu Tak: 3=3'(T).

4=3-(%),%§=3-(%)2. %:3-(-;—)3. OckinbKu

nlj_n;3~(—§—)n—->oo, TO nepumerp JiHii Ban aep Bapaena

Mae HeCKiHueHHY J0BXHHY. B ue Baxko MOBiPHTH, OCKiJb-
KH BOHA He MPOCTO O6MexeHa, a # BCS BMillyeTbCS B KiJb-
i, yTBOPEHOMY [BOMa KoO/MaMH, OAHE 3 SIKHX OMHCaHe
HaBKOJIO 3ip4acTOro WIECTHKYTHHKA, a APyre — BIUCaHe B
NaHHA TPUKYTHHK.

63. Ilo-nepwe, notpi6HO sikHMOCh uHHOM nepeaiunuTH
MHOXHHY pauiOHa/JIbHHX YHCeN, afKe BOHAa He TiNbKH
HecKiHueHHa, a e H ycloau WifibHa, TO6TO MixK 6yab-
AKHMH JBOMa HePiBHUMH DaUiOHAJbHUMH YHCAAMH r| i Iy

3aBXJAH MICTHTbCA iHLIE pauiOHa/bHe YHCJ10, HanpHKAan
r . .
it Cnpaspi, sKwo ris4rs, 10 r\<<2E2 ~1, 3gincu

Biﬁ)asy BUMJINBAE, U0 MiX 6GyAb-SAKHMH iaoma HepiBHU-
MH PaLiOHaJIbHUMH UHC/IAMH MICTHTBCS HeCKiHUEHHA MHO-
XKHHA pauioHaNbHUX 4HCed. | Bce X e He 3aBaAuTb Ham

NMOJIIYMTH BcCi pauioHadbHi 4YHCJIA, 3iCTaBJASIOYH KOXHe 3
HHX 3 HaTypajbHHM.

3anuwemo gonatHi pauioHaJsbHi yucaa B T

4Ky HEeCKiH-
HEHHO NMPOAOBKEHY BNPABO i BHHU3 TaGauLLIO.
L 1 1 1 1 L.
1 2 3 4 5 6
VST T S ST
Z/g 27 2 y/zm
1 -2 5 6

3
zZ 3 & 5 8
U/i y/i f/im
T .z 3 § 5 6

.ol R I T T T

Koxue pauionanphe yucno B Wi Tabauui
THMETBCsI HecKiHUeHHe yHCJI0 pasis, ase e He 6
KOJIIH NPONOBXKHTH TaGJHILIO BIPABO | BHH3 10 HeCKiHYeH-
HOCTi, XOJHEe 3 YyHces He Gyne nponyuieHo. Tenep, skuio
BHIIHLIEMO YHCJA B MOPSIAKY, BKa3aHOMY CTpinkamu:

12 1 3 2 1 4 3 2 1

T Ty T T

3ycrpiva-
ina. 3arte

164

TO XOAHe 3 pauioHanbHUX yHcea He Gyae ONyILEeHo, i MH
HaBITb 3HaTHMEMO, Ha AIKOMY Miclli B HalIOMy pALy CTOITb

o 1977
Oyab-sike pauionasnbke uncno. Hanpukaaz, api6 1917 €To-

iTh Ha Micui 3 Homepom n=1946 - 3892 4 1917=7 575 909.
Nliaroroeua po6oTta 3akiHueHa i Tenep GyayBaTHMeMO

AaX Ha;n BciMa QOAATHUMM pauioHaJIbHHMH UYHCJAMH,

BUWHKYBaHUMH Hamu yxe B ONHY HECKiHYEHHY LUEPEeHTY.
€xa# Bac He TypOye Toit (aKkT, WO KOXHe pauiouanb}ie

Jueno sycrpivaernca Tam HECKIHYEHHY KiNbKIiCTb pa3iB.
Hac BHcTauuTh MaTepiany Ha BCix. '

I3bMEMO fIK 3aBroAHO MaJjie JOJAaTHe AifiCHE YHCJIO
"'EEER ie>0)i nobyayeMo Haj OLHHHUEIO AaX LOBXHHOIO
2 Hal ABifikolo nax noBXHHOW0 <7, Han %——;5 ... Han
HHCNoM 3 Homepom n(neN)——= i 1. a. Toai 3aranbHa

2"
L0BXHHa naxy, skuii 3axucTUTD Bin AolLY BCi YHCAA HalO-
TO psiny, nopiBHioBaTHMe

P
€

2
1

| ——

2
ue#t pesynbTaT 3 pe3y/bTaTOM MONepefHbOi

4 e e e — N
) +?+?++?+..— =E&.
n°PiBHﬂﬁTe
3anauyi,

64; 3anaua 3poauThes A0 OGUHC/AEHHS] CYMH 4YJeHiB
lile(ZKlHq
2

€HHOI cnagHoi reoMmeTpHuHOi nporpecii: 48, 24,

’

3anay

4 HajeXuTth BH3HAYHOMY ‘q)paHuysbKomy Mare-
MaTHKy

Qpemy. ¥ tpakrari «[Ipo KOHirypauiio sikocreii»
P-(?sewlr[‘ BBIB TakoX iHwi KOHCTPYKUii (iryp HecKiHueHHux
IPIB, fKi maioTh CKiHUEHHY mJiolwy.
r§pﬂ? No6ynoBy Teopii BUMiploBaHHs MIOWL MIOCKHX Gbi-
Momuaonmbm nesHi o_6memenn.ﬂ, OCKUIbKH Ha MJIOLWHHI
Momua NoGynysari Taki ckianHi OirypH, 1o AKuxX yxe ne
Thoy : 3aCToCyBaTH MOHATTS naowi. Iaowa posraspae-
Pomn. @ MHOXuHi KBaJpOBHHX iryp. Muoxuna M kpan-
s Toni i TUIbKH TOAi, KOJH BOHa o6MexeHa i il rpanu-
Ninig 166 J1HI€I0, sika He Mae miowi. anKJla.Ela'MH TaKHX
THky cyllyTb BCI JiHII, fiKi B_quaIOTl_;ca B KypcCi marema-
HEOGMeePequm wkonn. Ockiabku ¢irypa Hikoas Opema

VTH €Ha, TO BOHa He € KBaJIPOBHOIO i 10 Hei He moxe
3acrocoBane nousTTs MAOLL.




65. B pe3ysibTaTi HeckiHuenHO NPOAOBKEHHX ippura.uiﬁ-
HHX poGiT Oyne 36yn0BaHO HeCKiHYEHHO NPOAOBXKEHY i He-
CKiHUeHHO 3BHBHCTY.(irypy, naowa sikoi He nepesHulyBa-

THMe %+%++6+...+%+...=—; (nowi kBaapara).
KoxHa Touka cyxopony Gyae BiasaneHa yxe B n-il jeHb

PR . . . .
HE€ JaJjl, HIK Ha BigcTaHi PEal BIA BOAH, @ B TPAHHLI B KOX-

Hifi Touli 6yayTh SIK 3aBrogHo 6/IM3bKO 3HAXOAMTHCA MO-
PyY cyxonixn i kanaa. Tomy Bci TOYKH, fIKi He € MJoLlelo
Kanany, 6ynyTb Horo mexeio. Ase oCKiNIbKu njaouia Kavanay
HE NepeBHIIYE ONOBHHH IJIoUli OAHHHYHOrO KBajpara,
TO 3BiCH BHIUIHBaE, 1O MeXa KaHally Ma€ HeHyJbOBY
[UIOLLY, AIKa He MEHWa 3a NOJOBHHY MJIOULI OXMHHYHOIO
KBagparta.

Takum uunoMm, MM gicranu oOMexeHy i Bce X Takm
HE KBaApOBHY dirypy, 60 rpannus ii ue e MHOXHHOIO 3
HylboBolO nuowelo. Taka irypa nasupaeTnes KOHTH-

Hyymom Bapna, 3a iM’aM sinoHcbKoro MareMaTHKa, sKHii
i1 BimKpus.

66. Ha nepwomy kpoui mu BUKHHYJH % MJIOLLi OAHHHY-

HOro KBajpara, Ha apyromy 8 -%. [Micas uboro sanuuiu-

TbCA ¢irypa, njowa skoj nopisuioe | —— 8 64

2
=( %) . Micas n-ro KPOKY 3ajHluuTLCA dirypa, maowa

n n
KOl NOpiBHIOBaTHMe (%) - A ockinbku ,,I_i,rgo(%) =0,
TO mJIoma TaK «3iTKaHOrO» KuHMa Cepnincbkoro LopiB-
HIOBaTHMe HYJNI0, X0ua ue 6yne i He JIiHis1, a iIocka o6s1acTe
3 MeXelo i BHYTPIlIHIMH TouKamy.

Kunum Cepnincbkoro, sik | KpuBa Bau nep Bappeua Ta

KOHTHHYYM Bapa,— ue auwe neski 3 YHCJIEHHHX TIpHKJa-
iB HE3BHYHHX MaTeMAaTHUH HX 06’ekTiB. Hanpukinan, y 1890
poui itanifichbkuit MaTemaTuk . Tleano (1858—1932)
ony6JiikyBaB npukaan JiHij — «KpuBoi [leano»,

sKa npo-
XOIHTb 4Yepe3 yci TOYKM paHoro kBanapara. [lpuknag
Ileano cnpasus senmnuesne BPaXKeHHA Ha CyyacHukig,
Busnaunui panuysbkuit  mMatematnk A,

Ilyankape
(1854—1912), o3naiiomuBuncy 3 KpuBoio [leano, 3 xasem

BUTYKHYB: «$lk Moraa iHTyiuia Tak o04YPHTH Hac!s.
Cnpasai, npuknan Ileauo i uncaenni inuij BiAKDUTTA fu-
BOBHXXHHX KPHBHX JiHili i NOBEpXOHb MOKasyBaau, mo
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IHTYiTHBHE o3HauenHs Ainil, noBepxHi i Tina fnoTpeGyioTh
YTOUHEeHHS i HOBOro yTouHeHOro o3HauenHs. ([leTadbHiwe
AuB.: (6), (21, 1974, Ne 8), (10, 25, 30).

- 3 naowi opMHUuHOTO KBajpaTta Tenep BHKHIAEMO
KBajaparu, CyMa nJjoul AKHX Ha KOXXHOMY erani noGynqg
lopiBHioe CyMi uJjieHiB crnaaHoi reoMeTpHuYHOi nporpecii:

1 8 , 8 8"
Bttt T

SIkwo npoposxutH onucani .
No6ynoBu n0 HeckiHueHHOCT, TO cyMma oLl BCiX BHKHHY
THX KBajaparis nopisHioBaTume:

|l , 8 , 8 8" — .
sttt -tent-=5

[hlom uboro Bapianta kuauma CepniHcbkoro (xoua 6
Horo i pipsiButw L0 HecKiHueHHOCTi) 6yle 3aBXKAM He
MeHIa 33 %,

“




Mucauru nocaidosno, cyduru ne-
PéxoHnauso, cnpocrosysary me-
npasurvhi 8ucnosky nosunes YMmi-
TU Koxcnui: gisuk i noer, rpak-
TOPUCT i ximik.

E. KOJIbMAH




CNAAMU NOTIYHMX KATACTPO®

Jlozixa inkoau nopodaye uydosucoka.
A. NYAHKAPE

Ionani nani npuknagu maiwoTh ocobausmii Xapakrep.
Bouu npusHaueni He cTinbku ana po3B’si3yBaHHs, CKIIbKH
AT TOrO, W06 AaTH MOWTOBX A0 PO3AYMiB MpO KpyTi
NepeBasty N0ACbKOT AyMKH, sIKa 4acTo NpokJAafaJa wJsx
Io icTHHH B JaGipunTax 3porafis i MOMHJIOK, y BaXKKHX
MOEAMHKAX 3 OYEBHAHICTIO, WO, TPANAAIOCH, AK Mipax
B MycTesi, 3amaHIOBaJla Ha MaHiBli. 3HAYHA YacTHHA 3
HaBeleHUX Aajii MapafoKCiB HaNeXHTb 0O 3HAMEHHTOI
KoNeKWil TynukiB, siki nporsarom yciei icropii possutky.
HAYKH 4ac Bifl 4aCy BHKJHKaJH Karactpodu B joriui, ¢i-
Jocodii Ta mMaTemaruui. .

[Mapapokcn maiixe 3aBxau 3’spasitucs B rpo3osiii ar-
Mocdepi nepeauyTTa AKiCHOro CTPHOKA B ni3HaHHi i 3a/u-
Wiany Ha BEJAHYHIA cropyai Hayku caigu CTPalUHHUX PYii-
HyBaHb. AJle BoaHOuYac BoHM CTHMYJIOBANH H rpaHmiosHi
PEMOHTHI po6OTH y pyHmamenTi HayKH, B pe3ysbTaTi AKHX
Yy4YeHi 3MillHIOBalH OCHOBH TEOPETHUHHX 3HaHb, rAHOLLe
NPOHHKANHY B TaEMHHUI AOCHAIIKYBAHUX ABHLL.

ITapanokcam npucssueno BesH4esHy Jaitepatypy. [lpu
LBOMY ABTODH He ONHO3HAYHO BiMOBIAAIOTH HA NUTAHHS
PO AXepesa BHHHKHEHHS, npHpony i ponb B Haymi umux
AMBOBHXXHHX BHTBOPIB JIOACLKOT nymMKH. Mu oGMexuMocs
NOSICHEHHSIMH, MOAAHUMH B €HUHKJIONENHUHUX BHAAHHAX
(24; 37; 50) Ta HaiironoBHiwKx MoOHOrpagisx 3 icropii i
OCHOB Matemathku (18; 22; 54).

Anopii 3enona Eneiicbkoro (641. 490 — 641. 430 10 1. e.).

3enon Exeiicbkui, AaBHbOrpeubKHii dinocod noBoaus
HEMOXJIHBICTb MHCJIUMOT MH O HHHOCTI peueii Ta icnyBaHHs
PYXy. Binomnit cBoimu ciaBHo3BicHUMY napapokcam, a6o
anopisiMu (rpeusk. ATOPia — TYNUK, Ge3BHXiAHE CTAHOBH-
e), fAKi 3aBgaau Gararto TYp6oT dinocodam, aorikam i
MaTeMaTHKaM. Ycboro 3eHoH Egeficbkuii chopmyaioBas
45 amopilt, 3 uHux HalBinoMiwij HOTHDH, 1LO pPO3KpH-
BAIOTb CyNepeusiuBiCTb NOHATTS Pyxy: «Iluxoromisy,
«Axinnecs, «Crpinas, «Cragiits.

1. luxoromis (postuw Hasnia). Tino, sike pyxaerbcsa
Bil Toukn A 10 Touku B (AB=1), Hikonu wne ocsirHe

KiHUA UISXY, OCKiJAbKY BOHO Ma€ cno4atky AiiiTH go ce-

peaunn AB, norim no CepeinHn nonoBHHu AB i tak no
HecKiHYeHHocTi

1, To6TO Mae npoiitu 4€pe3 HeCKiHYeHHy MHo-
170

L

Lo
XHHY cepefuH BiApi3KiB, AOBXHHA AKHX |, =, <= 5 -

%‘ .. A, ToMy BOHO it He 3pylIuTb 3 Micus. OTXe, pyX He-

MOXJHBHIA, 60 BiH He MoXe posnouatHcst. -

2. Axinnec i uepenaxa. [NMpyakouoruii Axinnec H(;rl:g::
He noxene uepemaxy, sKWO Ha MOYaTKy PyXY “egn aB-
NepeGyBae na peskiit BincraHi nonepeay Bii Hb(l)m'Axi.gﬂec
Ai, Hexai croyatky ix posainsie Bigcranb AB= 'aA mec
Gikutb y 100 pa3 wsuawe 3a yepenaxy. Koan Ax

i iactaHb
NpoGixkury Bigcrawb 1, uepenaxa nponos3e BiAC
1

1
Joo> Axinnec npo6ixuth uepenaxa MpOMNOB3€ Har

L
100’
iT. A, R0 HeckiHueHHOCTI. OTXe, CKiJIbKH He TPOLOBXKYBa-
1acs 6 norous, yepenaxa 3aBxau Gyae Ha Jeskid BiacTa-
Hi (%on’ fe n€ N) nonepeny Axinneca. 3BifCH BHIJIHBAE,

o pyxy Hema, 60 koM 6 BiH posnouascs, TO Hikoan 6
He 3akinuuscs. ; inb-
3. SIkwo npocrip i yac ysBasTH yTBOPEHHMH i3 “é',',"ﬁ';];}
HHx 1aCTHHOK, TO CTpiNa, fika JeTHTb, HEpyXoMa. cp'rpiJlE;
B KoxHy wuenopinbHy nani muth (aTom) q-acyﬂ'ﬁ Ha-
3aiiMae piBHe co6i MOJOKEHHS, | B WO MHTb BICTD ﬂe’ pyx
PHKknan, nepeGysae B sikomych aTOMi MPOCTOPY, IBHAGL
BXe nemoxausnii, 60 aTomM npocTopy Aaii Hemon TaKHX
1€ TOAi Bech WMISIX CTPIJIM CKNANa€TbCsA i3 CYMH xa-
CTaHis cnokolo. Ockifbky B CTaHi CfloKOIo CTPLAd H: ipBymoe
€Thesl, TO WX, NPOlAEHH! HEelo KOXHOI MHTI,Olii_p —0
» @ oTxe, i Bech wasx popiBHioe 0-4+0+04..=U,
To6To crpina Hepyxoma. P A
4. Crapii (CTapnyioH). Hexa# Ha qTanloulérm%A: ‘:f;’iao?
PiBHomMipHo pyxaloThest Bnpaso, a Tina By, 2p:1a1\:u i wo 3a
fABUMoO, o Bei Tina, nani HenmoAibHi, € aToom npoCTopy.
OIHH aTom yacy BOHM TPOXOASAITH onm:q aiTB BOHH 3Ha-
KWo Ha nouaTKy pyxy Tij, HanpHKIal . in_’|- L(NEN)
XONsiThes opuH. Big opHOrO Ha BIACTaR: 1 HA CepelHHi
aTomis npocropy, To ix aycTpiu BiaGyAeTbe

. OXHe 3
Wasixy, yepes %(2n+l) aTomiB uacy, l:puqomylx ¢ e
o A aTo
UHX Tin npoiige go 3ycrpiui BiACTaHb = 2n+1)
: ' THOMY MpO-
Tpoctopy. Orske, Konu ysIBUTH PyX B AHCKPETHOMY Tp

ti. OTXe, pyX
€Topi —'yaci, To npuXOAMMO A0 CyNepedHoc ,
HeMoXnuBwui.
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Mapanokcn Esbyaina i3 Minera (IV CT. 70 H. e.).
EBGynin i3 Minera, ¢inncong-ineanicr i3 MerapcbKoi KO-
JIH, NParHyB NOBECTH, WO YYTTEBi CHpHilMaHHA peasbHO-
ro CBiTYy — XHGHi i 10 B3araji nisHaHHA HEMOXJIHBE, 60
BOHO cynepeusuBe. [las OGrpyHTYBaHHsl CBOIX ifeit coop-
MyJi0BaB psill codi3miB i NapamoKciB, ByJbrapu3yiouH iaeto
3enona Eaeiicbkoro. |

5. [lapanokc «Bpexyh».

Kpitsinun Enimenin ckasas: «Yci kpitsinn — 6pexyHH».
Enimenin — cam kpirauun. Orxe, Bin 6pexyH. Ane sikuio
Enimenin — 6pexyH, Togi #ioro BucioBnenus «Bci KpiTsi-
HH — GpexyHu» xubne. 3BiACH BHUNMIHBAE, 110 KPiTAHH He
6pexyHH, orxe, i Enimeniz He 6pexyH, i ToMy #oro BH-
ClIOBNeHHS «Bci Kpitsainu — 6pexyHu» icrunne.

Slke X HacnpaBai BucnoB/eHHs EnimeHina: iCTHHHe uu
XHOHe?

6. Kyna. Onne 3epHo Kynu He craHoBuTD, noLaBUIY e
S€pHHHY, KYNH 3HOBY He MaTHMeMo. Ik ke micTaTh Kyny,
AOJAI04YH KOXKHOrO pa3dy Mo OLHOMY 3€pHY, 3 AKMX Hi OfHE
He CTAaHOBHTb Kynu? ,

7. Bkputuit. «Uu 3Haew M uporo BKPHTOTO YOJIOBiKa?»
«Hi». «Ane ueli BKpuTHil yonoBiK — TBIli 6aTbKO; OTXe,
TH He 3Ha€lWl CBOro 6aTbkasx.

8. Codiam Eparna. Epata 6paB ypokH codicTHKH Y

AaBHborpeupkoro codicra Ilporaropa (6a. 481—411
A0 H. e.) 3 Ti€lo yMOBOIO, 1O FOHOpap BiH CNJIATHTDb TiIbKH
B TOMy BHNANKy, KOJH BHrpae cBiii nepiuuii CynOBHH
npouec. Ane nicast HaBuanus EBaTa He Basipes BECTH XKO[-
HOro CynoBOro mpouecy i ToMy BBaxaB, IO MOxe He
naaTHTH roHopapy Ilporaroposi. Buuress, MOrpoXyio4H
nopatH Ha EBatna B cyn, ckasab:
— HesanexHso Bix Toro, NIPUCYASATD CYAAi MAATHTH MeHi
rOHOpAp 4H He MPHCYASATb, TH HOro 060B’I3KOBO CHMIATHIL,
¥ nepwomy Bunaaxy Tu CIIATHLI 32 BHPOKOM CyAy, B ApY-
FOMY — 32 HallOl0 AOMOBJIEHICTIO.

Ha ue EBara, naBuenui [Iporaropom MHCTEUTBY codi-
CTHKH, BilNoOBiB:

— Hi B Tomy, Hi B iHWOMYy Bumaaky roHopapy s He
6yay naaTuti. JKwO MeHi NPHCYAATb NJATHTH, TO sI He
3anjauy BiANOBiAHO A0 Hawol AoMmoBJeHoCTi, 60 mporpaio
CBifl mepuuii cynoBuii npouec, y ApyroMy BURAanky s He
NIATHTHMY BiRNOBIAHO 10O BHPOKY Cyay.

Tlapanokcu Teopii MHOXHH.

B 70-x pokax XIX:cT. Bu3HAuHMil HiM
T'eopr Kaurop (1845—1918) pospo6us
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eUbKHH MaTeMaTHK
HOBY MaTeMaTuuny

AHCUHNAIHY — TeOpil0 MHOXHH, CTBOPEHHS SIKOI C-T%Jég(gﬁ
BomouifiniM nepeBopoToM y MaTeMmartHul | (b”:, Han:
€Opisi MHOXWH 30araTuia MaTeMaTHKy HOBHM Teope-
3BHYAHHO BaX/IMBHMH BiAKPHTTSIMH i Mana CTaTH TeOp H
THYHOIO OCHOBOIO BCi€l MaTeMaTHKH. Ane cawme Toilll(, ggﬂa
micas nepiony HeBH3HAHHsI TeOPiA MHOXHH cﬁ:uugmii)-
nepemory, B Hiit 6yau BiAKPHTI MapaLOKCH (a BUEHHX
Bouy CMpaBW/IH NPHTOJIOMILINIMBE BpaXEHHA Ha.noritmmvi
OCKIIbKH MoKa3yBaJH, WO Teopisi, AKa Mana OyTH eusuBa
byHnamentom maremaTHkH, caMma noriuno C)’“eg MeTo-

apafoKCcH Teopii MHOXHH 3YMOBHJIH TPETIO KpH3Y TOUHO
AonoriyHux ocHoB mMaTemaTHKM, 3 AKOI BOHA OCTa
He Builwna i no uboro uacy.
Ilepwuit napamokc Binkpus cam Kautop 6-{'5.3:;(3
1895 POKY, uepe3 1Ba POKH 1Or0 3HOBY BiAKDHB 'Tam:ro ue
Matemaruk Y. Bypani-®opti (1861—1931), nicas -qKamop
apanokc cras inomuii matemarukam. ¥ 1899 pO(;JE:anaJmc’1
SIIKPHB npyruii napasokc, a moTiM BOHH " naHiky y-
K 3 pory fnocratKy, -BUKJAHKalOuH 3aMillaHHs BYEHHX
MaTematukis. Oco6/iHBO cHiIbHE BpaXKeHHs ,'::, nOTYX-
tNpaBup Gauckyunit 3a Gopmoio i Haﬂ”""ﬁibmm Ma-
HUi 3a pyitniBHOO cHJOI0 MapaLoKe a;':’m";na (1872—
Tg\;amxa, Jorika i ¢inococda beprpana racc

0).

Barato napanoxcis no6ynosato Ha MaTeplaﬁ:an“Ke;'::;_
HHX poaginis Teopii MHOXHH. MU HaBeaeMO O aeHHS
NPoCcTiwnX 3 HUX, pO3yMiHHA FIKHX He BHMara
AOLaTKOBHX PO3MiJiB MaTeMaTHKH. CKiHYEHHHX

9. Mapanokc T'. Kanrtopa (1895 p.). A TeopeMma.
| HECKiHUEHHHX MHOXHH CTpaBeiJIMBOIO € T:xaM Mae no-

HOXuHa M, yeix NiAMHOXHH H.aHOl-MHO)KHM Hexait Te-
TYXHicTb, Giiblly 3a MOTYXHICTh MHOXHHH A — MHOXH-
ep A e MHOXKHHA BCIX MOXKJHBHX MHOXHH 1 ;;o)KHHOIO A,
Ha Beix niaMHOXHH MmuoxuHHu A. Toni A € niaM TYXKHICTb
OCKiNbkM A — MHOXMHA BCIX MHOXHH, 2 Tomy;i(;myo 3 Ha-

| He Ginbwa 3a noryxuicte A. Kpim TOI;;OiE:Tb A, 6inbuma
Benenoio Buwe Teopemoro KaHTopa, MOTYX e4HOCTI.

33 notyxuicts A. | Mu npuiALLIH 10 5902 ony6.1iKo-

10. [Tapagokc Paccena (BinkpuTHi B | HONHHA LLIKOM
BaHuii g 1903 p.). st AosinbHOI AaHOI Dl MHOKHHA
OCMucsieHo mocTae nuTaHHsA Npo Te, HH MHOXKHHA ab-
CBOIM BsacHMM eJieMEHTOM. Ha"p"man’noummm MHO-
CTPakTHuX nopsATH € TaKOX aﬁCTPaKTHPélYl BILICTb MHOXHH
*HUHA TEKCTiB € TAKOXK TEKCTOM. Ane lﬂa MHOXXHHA 3i~
He € cBoim BaacHum enementom. Hanpuknaln,

173




POK He € 3ipkoio, MHOXHHa KopiB He Gyne koposoio, MHO-
XKHHA ONiBUIB He Gyne OfiBleM j T. A. Posi6’emo Tenep yci
MHOXHHH Ha 1ABa KaacH: no nepuoro (M) sinHecemo Ti
MHOXHHH, sIKi BKIIOUAIOTbL cebe sik BAACHHH eneMeHT; no
Apyroro (Ms) — siki He € BaacHumu ejnemeHTaMu. Poarasine-
MO Tenep MHOXHHY M# BCix MHOXHH Ty Me. Mpunycrumo,
mo M¥e£ My, ane TOAi HeraiiHo Maemo, wo MM, a 3
Npunyuwenuss M¥<M,, B caoo Yepry, BHMAHBae, w0
M,.
Hicranu ApHrosioMiuBHEH pesyabtar. Bussaserscs,
0M5‘EM2¢>M§‘$M2. Mu notpanuay B JIOTiYHY nacrky.

AicTaB cyBopHii HaKas, Wo BiH Ma€ ronuTy BCix THX YoJso-
BiKiB cesa, skij He roasATbesa cawi, | TiIbKH 1X. Uy MOXe
UHPYNBHHK TOMIHTH ce6e?

1. Mapagnoke Piwapa. (1905).. Bisbmemo fIKyCh MOBY,
Hanpukaaa ykpaiucbky, saco6amy SIKOI MOXHa OMHCYBaTH
i BU3HayaTh Bcj apHOMeTHUHi BaacTuBOCT] HaTypalbHHX
Huces, i posrasHemo O3HaYeHHd, sIKi MOXHa cdopmyaio-

Laervesa auule j3 CKiHYeHHOro yHCsg caiB, a OTXKe, i 3 cKil-
YEHHOI KilbKocTi 6ykB

O3HauyeHb MOXKHa BBeCTH Bi,ELHOII.IeHHH l'lOpFllle, BBa)Kaiouy

OAHE BilHOWIEHHS TaKuM, wo flepenye iHwomy, sikwo yucno
OYKB, SIKHMH 3amucano NEpIle o3HaueHHs, MeHwe za
9HCI0 GYKB, AIKHMH 3anucano Apyre o3HaueHHs; skmo
ABa O3HauYeHHsA 3anmucanj OAHAKOBOIO KiJbKicTio 6yKB, oane
3 HHX BBaXaTHMeMo TaKuM, 10 nepenye Apyromy B agy-
uyaiHomy (aqu)aBiTHOMy) nopsiaky.

Ynopsizkyemo Tenep Bci PO3rIsAnyBani o3Hayenys B
NPHAHATOMY Hamy MOPAAKY y Buraspj nocAifoBHOCT].
Toni sikecs HalKOPOTILe 03HaueHys dicTane HoMmep 1, Ha-
CTYNHe 3a HuM 2, norim 3 j 1. A. OCKiNbKH 3 KoM HIM O3Ha-
YCHHAM 3icTaBAsieTbes mesike HaTypanbhe wyueao — fioro
HoMep, To Moxe TpanuTueg 3
(Homep O3HaYeHHs1) came mae Ty BJacTHBicTh

» IKa 03Ha-
UYy€eThCH BIANIOBiAHUM O3HaYeHHaM Hexaii Hanpnx.na,u,
O3HaueHHs1 IIpOCTOro yucaa AicTadno HOMep 17, fiKe came €

( Hexaii, Hg-
Npuknan, osnaueyusg TO4HOro KBaspara micrajo Homep 21,

a Le 4HC/Io caMe He e Touuuy KBagparom.
HasBemo yucso ni(n N) pilapoBum, sk n; He Mae
BJ1acTHBOCT, chopmynsoBaHoi O3HauyeHHi 3 HOMepom
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M B Hawili angasirnii Hymepauii osuaqeub.Q‘iIucno |l~c7)rg
epuioro npuknany we € piwiapoBum, a uucio 21 3 gpc)),soro
MPHKAany — piwapose. Ase came O3HaueHHs pl:;Tp soro
HCaa € popmyniosanHam nesHoi BJ1aCTHBOCTi ino)l;F:iOC‘l‘i
HHX uucen, Tomy Gyne sanucane B Halwiil moca BHoch
O3HaueHb i pictame sikuiich HOMep, HanpHKAaL 4HC qug
Mapanoke Piwapa sunkae, sk Tinbkin Mu 3axo ey
BiANoBicTy Ha UiJIKOM NpHpOAHEe MHUTAHHA: YH € YHCIO nf,{g)e
Waposum? Cnpo6yiite BianoBicTH Ha HBOTO i nepeko
TeCs, wo norpanuanu B MacTky. _ ) _
2. Hapancf)l(c pennivra (1908 p.). [eski Y“Pez)':l(cfl’:.'
MPHKMeTHHKH, Hanpuknan «YKpaiHCbKHI» i «6araTBa]0Tb_
Al0Be», MaloTh Ty X BaacTHBICT®, Ky BOHH H§3|; 2ot
NPHKMeTHHK «YKPalHCbKHH» — caM prameng. oy
“6aratocknanose» — came 6aratock/anose. Mbonon-
e NpukMerHukis (nanpukaan, «ppaHuysbKHii», el
Kuiix, €KOJIIOUHH», «XOJOAHHKII») He MaloTb caMmi Bn )
BOCTeil, siki Bouu HasupaioTh. Ha3semo npnxmemk:;;ﬂ I;g{r
TOro psny reteposoriunumu. [lapasoke BHHHKAE - POJIO:
AK Tilbku Mu -3axouemo noaianHny un Gyne rgriqp HHiT>
FiYHHM npuKkMeTHuK «rereponormnuu»:_«FeTePOJ;eTepom_
Oyaie reteponoriunum Toni i TiAbKH TORI, KOH <
Munuiis ye ¢ «FeTEePOJIOTIUHHM >,

IHWI com13mm | NAPALOKCH

azars
Odnaxcdot Ha¥aa OH npu MHe U3

adoKcol.
caou aobumsie nap 0. C. NYUIKIH

‘ J BUKpaB Y
13. «Kpokogunis» napanokc. Kojn x.pOI;C;ll?i’ KPOKOZHJI
Matepi nutumy i ra npocuJa, o6 BiH BILA

iHKa cKaxxe MpaBay.
96iusB BuKoHaTH npoxaHHs, AKLO KiHKa

i — He moBipusa
— AJle X TH He noBepHell MeHi AHTHHY, “A
Mar. i TBOIO AHTHHY,—
— Orxe, 51 He noBuHeH noBepTaTH ';(;tzlﬂ 1;8?] paB1y, 0
Sianosis i kpokommu.— Skuwo TH oBiHo A0 TBOTX CaiB,
He NoBunen nosepratH ii TOOI BulrlOI;I ‘ﬂ(mo % TH CKa3aJa
O Buiine, wo T ckasana HenpaBny. TaTH TOGI AHTHHY,
He"PaBJl}', TO 1 TeX He MOBHHEH nw?ﬁma Hawoi JA0MOB-
60, ckazapwy HenmpaBay, TH He BHKO
NeHoCT] . )
' - xe
14. Napubokuraiiceki mTepaTgPH"‘e:)leixa
OTh, wo omun myspeub, WO

pena posnosiaa-
TH Ha CBOEMy
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6iloMy KOHi uepe3 KOpPIOH, AKUH MEPEXOAUTH 3 KiHbMH 3a-
GopoHsinocsi, 3aCTOCYBaB y PO3MOBi 3 MPHKOPAOHHHKOM
TaKi MipKyBaHHS:

Kinb Moxe 6yTH pynum. Binuit Kiib He MOXKe 6yTH pyaum.
Orxe, Ginuil KiHb He € KoHeM.

[IpukopronHuKk GyB Tak Bpa)keHuil NpaBAONOAIGHICTIO
UbOro yMOBHBOAY, LIO MPOMYCTHB XHTPOro MyApels yepes
KOPAOH. ‘

He cxuTpyBaB Myapeub?

15. I3 «[lon-Kixora» M. CepBaureca. Cepen cnpas, siki,
Gynyun ry6epHatopoM ocTpoBa DBapatopis, BupilnyBaB
Canuo Ilanca, olHa Mae npsMe BifHOWEHHS A0 HAWOI
TeMH.

«— CeHbilop! — 3BepHyBcs 10 CaHuo oauH i3 BigBiay-
BayiB,— [esKe MOMICTA LIMHTbCA Ha ABi YaCTHHM 6araTo-
BonHOI piukoio. ([Ipoury Baury Musicrs Bucnyxatu mete 3
yBaroio, TOMy LU0 usl CIpaBa Ba’K/HBa i JOCHTb CKJAaAHa).
Tak ocb, uepes wio piuky MePeKHHYTO MicT, i TYT XKe 3
Kpaio CTOITh WHGEHHUS | 3HAXOAMTHCH LIOCh Ha 3pa3oK
CyLy, B AIKOMYy 3BHYaHHO 3acinaioTb 4eTBepoO CyAMiB, i Cy-
AATb BOHH HAa OCHOBi 3aKOHY, BHIAHOrO BJIACHHKOM DiuKH,
MOCTY | BCbOTO MOMICTSI, MPHYOMY Lieil 3aKOH CKJIafeHo Ta-
KHM YHHOM: «KOXHHI, XTO MPOXOAUTb MO MOCTY Hepe3 IO
PiuKy, 3060B’i3aHuil CKa3aTu miag NpUCAroo, Kyau i yoro
BiH ile, i XTO CKaXe npasay, THX nponyckaTt, a Xto 36petue,
THX Ge3 BCsiKOI MO6J1aX/IMBOCTi BiANPaBAATH Ha wWHEEHHU-
W0, fKa 3HAaXOMAMTLCH TYT XKe, i cTpauyBaTH». 3 TOro
uacy, Konu iei 3aKOH y BCili cBoiit cysopocri 6yn0 oroso-
WeHO, 6araTo XTO BCTHT NMPOATH uepe3 MicT, 60 TibKH-HO
MEPEKOHYBAJIHCs, WO MepexoxXi KaXyTb mpaBly, To mpo-
myckanu ix. I ocb sikochb OAMH YoJOBIK, NpHBENEHHH A0
NPHCSATH, MOKJISABCS i CKa3aB: BiH KASHETbCS, 110 NpHHALIOB,
abu Horo noBicuaM Ha Wil caMiii wHbeHuwi, i Hi 3a UUM iH-
wuM. KasTBa usi 36eHTeXHna CYALiB, | BOHH CKasau:
«$IKWO N03BONIKTH UBbOMY YOMIOBIKOBI 6e3 nepewkon cainy-
BaTH NlaJii, TO lle O3HayaTHMe, 1O BiH MOPYWIHB KAATBY i
BIAMOBIAHO 110 3aKOHY 3aC/yroBY€ CMepTi; AKILO XK MM HOro
NOBiCHMO, TO BiH Xe KJfiBCH, 11O MPHALLOB TiIbKH 32 THM,
o6 #oro moBicH/IM Ha uifi WHGEHHLI, TOMY KAAITBa HOro
BHXOAHTb HeXHOHa, i Ha OCHOBi TOTO XK caMoro 3aKoHy foro
HaJIeXKHTb BiNyCTHTH>. .

I ock, 1 Bac 3amuTyio, CEHbHOP ry6epHaTop: wio pPoGHUTH
CYALsM 3 UM 4Y0N0BiKOM? BoHH 10 1bOTO Yacy auByloThCs
i BaraioTbea. HauyBuwuch xe npo 6a1aropoauHuii i roctpuis
PO3YM Bawiol MHJOCTi, BOHM NMOCAANH MeHe, W06 s BiA
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IXHbOro iMeHi 3BEpHYBCA 10 BAC 3 NMPOXaHHAM BHCJOBHTH
CBOI0 AyMKy 3 mpuBoay Ui€l 3anayTaHoi i He3po3ymiJoi
Cnpasu.

Canyo fioMy Ha ue BiAnMoBiB Tak:

— CnoBo uecTi, naHyu cyani CMiIHBO MOIMIM He NOCHAATH
TeGe 10 MeHe, 6O 5 JOAHHA CKOpilue Tyna, HiX rocTpa,
OllHaue X npu BCbOMY TOMY BHKJ1a[H MeHi Lue pas Wio cnpa-
BY, w06 st cxonuB 11 CyTb: AMBHCL i MoOMNany B Wifib.

IMpoxau posnosis Bce 3 camoro nouatky, i Toai CaHuo
BHTOJIOCHB CBOE€ pillIEHHS. .

— S, nymaernbcsi Meni, po3s’ssas Gu w0 cnpaBy Binpa3y,
a came: 3arafyBaHHH 4OJIOBIK KJSIHETbCS, 1110 NPHILIOB, abH
#oro nosicuJH, AKIWO X #oro NoBiCATb, TO, BAXOAHTb, KJsi-
TBa HOro He XHOHA, i 32 3aKOHOM {Or0 HaJeXKHTb nponycTH-
TH Ha Toit 6eper, a KoJIH He MOBICHTH, TO BUXOAHTD, 11O BiH

36pgxa3, i 3a THM Xe caMMM 33aKOHOM HOTO HAJEKUTH
noBicuTH.

— Cenbltop ry6epuarop PO3CyiHB BeJIbMH PO3yMHO,--
3ayBaXXHB MmociaHelb,— Kpallle 3pO3yMiTH i NoBHile oxo-
MHTH W0 cNpaBy NPOCTO HEMHCAHMO, | B UbOMY HeMa HisiKo-
ro CyMmHiBy.

— Tak ocb 51 it kaxy,— npogosxysaB CaHuo,— Ty
IONI0OBHHY 4osIOBiKa, sika cKa3ana npasay, Hexai mpo-
NycTaTh, a Ty, AKa 36pexana, Hexail NOBICATD, i, TAKHM YH-
HOM, mpaBu/o nepexoay uepes Mict GylAe BHKOHaHO MO
BCiit dopwmi. ;

u -— sanepe-

— B Takomy Bunaaky, ceHbitop ‘.'Yff,f ";i,ﬂ?é’.;ma na ABi
YHB MocjaHelb,— u.oaege?bcg p,?.r?ggr AKLLO 2K HOro pos-
YaCTHHH: Ha NMpPaBAHBY I Hspepfroni Hi Ta, Hi ApyTra
pisatu, TO BiH Heon:i;:ggaym’ MizK THM 34KOF
3aKoHy He OyAyTb ifi HOBHOTI®. ,(guﬁ‘f,ﬁ-xnxﬁ Jla+
i MHHA HAAABIO S
T‘éc CaaPenpa. lgcsﬂg‘rpf[’.yllv c. 436-———437)'0
manuckuit. M., : HCHOBKY, L0 o o TOro, L0

Canuo iB, 100 yMepTH, c:;b‘:uuo € opHaKoBi MiA- .
crinpkd X pificy BHIVIMBS-,

e OCKiJIbKH

apnaTH. AT ; -

AMWHTHCR &5 Ly sacynnTH | B"?E,e HixK 3710, TO BiH 32
’

2
w10 bH oroHyere BY
cTaBH, 6po 3aBRAH p CAwo 3aﬂ%peHep oroﬁz'
nHoro THXHT,
0Bi-

noxony A
{LyTh etep OyB
cuB, 110 BOHH l?“Hoiy mosH, 1l eHb BUXOAY: Tlimoﬂa““"

AAI0THCS "po e Tl.ﬂbK“ aB Heyx
. "

negantoM i 3aBXI

y fnepexoxoro
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CBOiX BKa3iBOK. OAHH 3 TYPHCTiB — JIIOGHTEJIb TOUHOT AyM-
KH, NMOMipKyBaBIlUH, 33ABHB, L0 B TaKOMy pa3i noxia He
MoxKe BigOyTtHcs 3oBcimM. BiH cxasaB:

— OueBuaHo, 110 B HACTYMHY CyGOTYy MH He MOXeMO
BuiiTH. Cy60Ta — OCTaHHiil AeHb THXHS, i B M'ATHHIIO MH
3HasM 6 HaneBHe, 110 BHHAeMO B cy6ory. Takum YHHOM,
npo AeHb BHXOAY cTaJo 6 BioMo A0 odiuiiiHOrO NoBigoOM-
JeHHs B cyboTty BpaHUi, ToOTO yMOBY TpeHepa Gysio 6
nopyuieHo. OckiJibKH cy6oTa Bianaaae, To OCTaHHIM LHeM
MovaTKy MOXOAY JIHIIAETbCA M'ATHHUA. AJle i y N'STHHLIO
MH He 3MOXKeMO BUPYIIHTH. Bo micss yeTBepra sanuwuniu-
cs1 6 TiNbKK M'ATHHLA i cy6oTa. Cy6oTa He MOXKe GYTH AHEM
BMXOAY, TO MOYATH MOXiAd MOXHA TiIbKH B N ATHHLIO.
AJse npo ue craHe BiLOMO BXe B 4eTBep, TOGTO BHMOrY
TpeHepa 3HOBY 6yle nopyiueHo. TakuM uHHOM, M’ ATHHUS
TeX Biananae. Tomy ocTaHHIM AHeM noyaTKy noxopy Jiu-
WAETbCS YEeTBEP, ajle UeH JeHb TeX He MiAXOAMThb, 60, He
BHPYLIHBIUH B CepPefy, MH 3HaJH 6, L0 BHPYLIAEMO B YeT-
Bep. TOUHO TaK BHMK/IOUAlOThCA cepena, BIBTOPOK i MOHe-

AinoK. JIMwaeTscs aule 3aBTPaLHii AeHb. Ajle 3aBTpa MH

HaneBHe HE BHPYLIHMO, TOMY LIO MH 3HAaEMO MpO le BXKe
cborofiti. Bumora TpeHepa BHyTpilWwHbo cynepeusnusa. 3 oa-
HOTO 60Ky, B ABOX 11 TBepPAKEHHSX, 3 AKHX BOHA CK/Iajae-
TbCs, HEMa HIYOro JIOFiYHO CynepeusHBOro, 3 APYroro —
3niAcHUTH 11 HeMOXJAHBO.

17. Tlpsima Teopema piBHOCUJIbHA TeopeMi, NPOTHJIEXKHil
oGepHeHiif, — ckasaB X.— ko A= B npsima Teopema, T0
Pa3oM 3 Helo ClpaBAXKYETbCst 260 He CNPaBLKYETLCS Teope-
Ma ~|B="]A.

— Wlo Take "|B i ~|A? — 3anuTas Y.

— Tak mnosHayaioTb 3anepeuenHs BHCJOBAeHb B i A.

— Tu Tinbku kaxew, mo Teopemu A=-B i “1B="1A
PIBHOCH/IbHI, YW MoXewl! ue il noBecTH?

— Byap nacka. Tlpunyctumo, wo Tteopema A=>B —
npaBuibHa, a  |B=>"|A uenpaBuabHa. Topi npaBuJbHa
TeopeMa |B=-A. A 3 Hei i 3 npaBuabHoOi npsiMmoi TeopeMu
BUIJIMBAE, LLO —|B=>B. Ane TH x pO3yMiell, 1O TaK He
6ysae! Tomy Teopema "|B=>"]A — npaBusbHa.

— ¥ TBOEMY HOBejeHHi L10Ch MeHj He nopo6aerbea,—
3anepeuyne Y,—3aTe i MOXY MOBECTH, L0 3 iCTHHHOCTI
NpsiIMOi TeopeMu BHNJIHBAE iCTHHHICTD o6GepHeHO].

— OT uboro TouHO He MOXe 6yTH,— eHepriiino 3anepe-
uyuB X.

— Yomy x, ocb cayxait. Hexait Teopema A= B

_npa-
BHJbHa. Ham norpi6uo mosectn

TIPaBHJIBHICTD TeopemH
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B=-A. Tlpunyctumo, wo ue He Tak. Toai npasuabholo
Gyne Teopema B=-""]A, Th cam ue roBopus. Ane iii pisHo-
CH/IbHA Teopema A=-"]B. Maemo, wo NpaBHAbLHI Taki aBi

Teopemu: A=>B i A="|B, a ue HEMOXJ/IHBO, TOMY Teope-
Ma B=-A — npaBunbua

— He
GyTH.

— 51 mipkyBaB Tak, sk i TH.

Yu npaBunbhe nosesenus X? Un npasuabHe nosepen-
Hﬂlg’?HLéu npaBuAbHa OCTaHH#A 3asBa Y?

. Take JIoriyH :
BHCJIOBJIEHH A Bnnnuaaeysncnoanerm: Iana: "311% :}:{1]1.:”3-
Ba€ BHC/OBNeHHsT C, To 3 A BUNiuBae C.

_3actocyemo ne TPaBHJIO 10 peuenb: «CoKpaT — Hecno-
KiHHa nioaunax» (4), «CokpaT — sioguuas (B), «S1 kaxy
npasay» (C). Qgeammo, WO KOJM 51 CTBepAXYIO, wo Co-
KpaT -— Hecnokiiina JIOlHHA, TO THM caMuMm s Kaxy, uwo

OKpaT — moanHa. Ane koay g Kaxy, wo Cokpar ~’<mo-
AuHAa, TO 51, 3po3yMio, Kaxy npasay. Buxoaurs, wo kony
A Kaxy, wo Cokpar — HeCnokiiiHa noauna T(’) A Kax
npasny. Ile nomunaka? - d

19. ¥psan Konym6ii 3HM3HB

p03yMilO, Aie TH NOMUJAAELICH, afe TaKoro He MoXxe

Pry npupisuss 1 konywm6is "

20 90 nepyancobkux WeHTip. YMGificbkuii nonap
KopnoHi aBox k

Iepy, sunusae Tay Ky

Aa€ nepyaHCbKHii g0

Zonap (piBHouinuuii 90 K

CbKHM LeHTaMm), i Tak CKiJIBKH cXoye, XTo naaty

KyxJqi nupa?
XO0xXHa cropi
CBITY Jnoriko-

Tb 3a Bcei

o H NOGPUMH 3Hafiomum

mé:'):eHrB:?go NponoHyBaau Hosj Ciopnpusu. | pee ;dx
CroaiBan i

Henon )i} OK, L0 Npoiiu nepes pamy
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NOTIYHI 3ALAYI

A an wykava icTuny Hemace Hivozo kpawo-
20 3a camy ictuny, i He noTpibro
HexTyeaTu icTuKOIO i 38epxHb0 OusuTUCA
Ha Tux, xT0 Bucaosus (i abo nepedas:
iCTUHOIO HIKO20 HE MOMCHA NPURUBUTU —
Hasnaku, icTuna 06.4a20po0AHYE KOKHOZO.

AJlb-KIHII

20. Basanu wictb apkywiB nanepy. [esak: 3 Hux posi-
pBanun Ha cim yvactuH. TlotiM pgeski 3 uacTuu 3HOBY
posipBa/nu Ha ciM wacTtuH. [licas wboro ycix knanTHkiB
BusiBuaoca 67. JloseniTh, Wo nia uyac migpaxyHKy no-
NyLLIeHO MOMHJKY. .

21. Y 3mia Fopunuua 1000 rosiis. Boratup Moxe BiaTaTH
3a oauH pas 33, 21, 17 a6o | rosoBy, ane HeraiiHo BiApo-
cTaioThb BignosiaHo 40, 0, 14 a6o 10 ronis. SAkuio X BiaTs-
TH BCi FOJIOBH, TO HOBi TOJIOBH BXKe He BHPOCTYTb. Un MoXe
Goratup mepemorti 3Misi [opuuuua? :

22. ¥ Giaxoro auuaps 6y/no ABi AyXe NMpaBAMBi LOYKH
Enb3sa i )Kanna. Hasith | KBiTHSt BOHU TOBOPHJIH NMpaBAy.
TinbkH B NeHb HapOMKEHHS CeCTPH MOTAH CKAa3aTH He-
npaBAy, i TO JHiIe TOAI, KOJH Y HUX 3aMMTYBaNH NMPO AEHb
HapolxeHHs. 6 kBiTHs 1442 poky sikuitch MOAOPOXKHiii 3a-
MUT4B NPO AeHb IXHBLOro HapomxeHHs. Eab3a Bignosina:
«Bin 6y yuopa», YKauna ckasana: «Bin Oyne 3aBTpa».
HacrynHoro aHsi nopopoxHiii MTOBTOPHB CBO€ 3aNMTAHHSA.
Esb3a 3noBy BinnoBina: «Biu 6ys yuopa», YXaHHa MoBuHJIa:
«Bin 6yne 3asTpa». Koau x y Envau i YKanuu 6yB neHb
HapOAXKEHHSI? .

23. 3adaua-dusepcisn. Tlig uac Apyroi cBiTOBOI BiitHH
rpyna aHraificbkKMX MaTeMaTHKiB 3anponoHyBafa CKUHYTH
Ha TepuTOPiio (aiucTebkoi HiMeudnHH JMCTiBKY 3 TekCToM
TaKol 3afaui: «Ha croai nexarts 10 ramanujs. ¥ KOXKHOMY
3 Hux 10 oaHaKOBHX MOHeT. Y NeB’ATH raMaHUsAX MOHETH
cnpaBsxHi (Macoo mo 10 r KoxHa), a B ONHOMY raMauj
BCi MoHetw danbuwiusi (Macow mo Il r KoxHa). $Ik 3a
A0TOMOrolo TepesiB i Habopy BaXKiB BU3HAUMTH JulIe O-
HHM 3BaXKyBaHHSM ramaselb i3 GpaablIMBUMH MOHETAMH?»

Ha poss’sasyBanns niei sapaui CMiBPOGITHUKH OLHOrO
aHIiACBKOro HayKoBO-A0C/iAHOTO UEHTPY BHTPATHJH Mo-
Han 10 000 roaun, uum, 3a NiipaxyHKaMH KepiBHHKa leH-
TPy, 3aBjajii 3HA4YHHX 36UTKIB BOEHHOMY moTeHuiany

Hraii. Tomy, oueBuaHo, CKOpillle XKapToMa, Hix Bcepiios,
aHrAiACbKi MaTeMaTUKH H 3aNpONOHYBaJNH HAHECTH TAKHX
XKe 36uTKiB 3ajlauelo-AnBepPcielo CBOEMY-NPOTUBHHKOBI. 3a-
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Aava cKJafHa i BoaHouvac ejeMenTapHa. CnoniBaemocs, 110
BH po3B’siKeTe 11 WIBHAWe, HiXK aHrifiCbKi MaTeMaTHKH.

24. )Keprea «Toscroi Bepru». B nepuy CBiTOBY BiitHY
HiMUi o6cTpinoBanu [lapux 3 BeneTeHcbKol rapmarh, AKY
$panuysu npossaan «toscTol0 Beproio». Edekt 6ombap-
LyBaHb GYyB HeBe/qHKHii. IHKOAM HOX0oAMAO 10 KYypH#o3iB.
Slkoch B ocTauHiil neHb ONHOTO 3 MicAUiB BiliHH CHapsau
BllaJu Ha craposuHHe Kaanosuule. Bee o6ifimnock. Cha-
PALM 3pYHHYBaJH JiHlLe TPOGHHUIO SIKOrOCh BOTHAa 4acis
Binponxenns, MpHKpalleHy cTaTy€lo BoiHa 3 MeueM, BUKO-
HaHly B HaTypa/bHy Beauuuny. Opua 3 BeYipHiX napusb-
KHX raser BiATYKHyJlaCb Ha WO NOAII0 JOTYHOIO 3anauelo,
fKa BUKJHKaNa cnpaBxHio cencalio. Ock ii ymoBa. Skuio
MOMHOXHTH YHCJIO MICSILS, KOJH Lie TPATMHJIOCH, HA NOBXKH-
HY (B JiKTAX) cnuca, siKui Gys B pyui craryi, notim pe3yab-
TaT NMOMHOXHTH Ha NOJOBUHY BiKy NOXOBaHOro BOiHa, a
HOBHH pesysbTaT — Ha TIOJIOBHHY DOKiB Bill cMepTi BoiHa

L0 4acy, Koiv B HOro rpoGHHLIO BJeTis CHapsiA TOBCTOL
Bep'n:l, To 6yne 451 066. :

CK;JIbKH POKIB NPOXHB BOiH i B sIKOMy poui iioro noxo-
BaHO?

25. 3a6aqa° Jlvoica Keppoasa. Sik TIbKH Koposb nj-
3HABCsA, IO HOro KasHa Maiike NOPOXHA |1 rpowi, skj

TpayaTH €KOHOMHO, BiH Bifpaay

» 110 MOXHa 6ys10 6 mocTaBHTH iMm
Y MPOBHHY,— ne cynepeunusicTs nopaxn, siki BOHH naBasiu
Koposmo 3 Gyab-akux nutaum

» | HaaMipHY npucTpacts no

144 | nuTBa 3 KopoaiBchKoro crony (ameTut y Beix mygpe-

uiB 6ys qyaoBwiil) .

4\I€ 32 NaBHIM 3aKOHOM, MOPYWHTH SIKOro He Mir Hi
OLUH Koposb, npu

My Ipetin : ABOpi 3aBXIH Mano 6yTH c:ri.an_n
nox e, OO cepen HUX HeonMiHHO 3HAaHWJIHCS: CiM cai-
il naoeooqeu,’u,aa CHIMUX HA OJHE OKO, M'ATb 3psumX

Q00e oueit, neB'sTh 3psuMx Ha OllHE OKO.
5 KIMbKu  mynpenis noeenocs KOpO/Ii0 3a/HUIUTH

gg.l., 06 He MOPYIWHTH AaBHBLOrO 3aKOHy?
Xoris (ic;lidalta Jlvroica Keppoaaa. Onnomy yonoBikosi LyXe
ninr g noTpanutu no Teatpy. Keutok KOmTyBas | wy-
mHm,HFeHcle, a rpowei B uboOro uosnoBika Gyno sume
wonong (1 wuaninr CTaHOBMTDL 12 mencis). MMogymaBwm,
K BUDImuB 3aknactu cBii IIHJIHT Y JuxBaps.

npH
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JInXBap yBaXXHO Or/IsiHYB MOHeTY i, NMepeKOHaBLIHCh, lwo
BOHa He (hasibliMBa, AaB Y0JIOBIKOBi Mij 3aKaaj 8 NeHCIB.
3 9 nencamu i kBuTaHUi€lo Ha | wuainr Y KHllIeHi 4YoN0Bik
BHALLIOB Bif NHXBAPA i 3ycTpiB Ha Byauui NpUATENA, AKOMY
3anponoxyBaB KyNnHTH KBHTaHLUiI0 3a 9 neucis. Tenep y uo-
JAoBiKa 6ys10 9 neHciB Bix suxBaps i 9 NMeHCiB BiA mpoaaxy
kBHTaHUil. LlieT cymu came BucTaunno, wo6 KYMHUTH KBH-
TOK y Teatp. [lutaerbest, xTo i CKiNlbKH BTPaTHB BHacC/ifoK
ycix onepauiii?

27. No6puit yonoBik nopamus lai Mypowmuio: «Bupy-
WHII B A0POry — AICTaHELICSi A0 PO3BHJIKHM npopir. Ilo-
11eww ofHi€I0 3 AOpir — KoHs 3ary6uuw, Apyroio — cam 3a-
runews». Bupiwue lans noxepreyBartu KOHeM, aJe, ni-
CTaBIUINCb 10 PO3LOPIKKSA, 3anyMaBcs: fiKa i3 Jopir uum
3arpoxye? Ax 6auHTb Ha CTOBNUHMKY HanucaHo: «Sikwo
Xoyell Ai3HATHCS, KOO AOPOrol0 ToOi ixartu, nocras 3y-
CTPIYHOMY MaHAPiBHHKOBI OlHE 3anuTaHHSA, Ha fIKe TH
Mouyew BiANOBiAb «TaK» ab0 «Hi». AJe 3Ha#, U0 MaHapiB-
HHK MOXe GYTH YOJIOBIKOM, SIKHi 3aBXIH TOBOPHUTb Tiflb-
K4 npasay aGo Tinbku Henpasny. 3yMiew nocrasutk mpa-
BHJIbHE 3anuTauHs, i3 Bianosini manapisHuKa noBijgaeLucs,
0 Ha fKik Nopo3i Te6e uekaey. Osupuyscs luas, a Gins

PO3AOPIKAKA CTOITH Aifycb-MaHAPIBHUK. SIKe 3anHTaHHS
Innsi fiomy mocrasus?

28. KoxyM™'siky Manu noka
WHCD, BiH nofep Garato wkip
Cyaas 6yB amaTopom Joriku
HyBaTi Ti, XTO poscepaus
ao6poro monoaus, 3anpon
«Ilepen To6010 nBOE ABepe
ri — B HeBoao. Blas ko

PaTH 3a Te, WO, po3cepauB-
» fIKi BUPOG/ISB 015t GaraTis.
i BBaXxas, wo y BCbOMY BH-
Koxym’'siky. Illo6 BHPYYUTH
OHYBaB HoMy Taky 3ajauy:
#, OLHi BeayTb Ha Bouo, Apy-
KHHX CTOITb OXOpOHeub. BoHu
a6CoJIOTHO CXOXi, alle OnMH FOBOPHTb Ti/IbKM NpaBay, a

ApYTHi#t — TiJbKH Henpasay. [TocTas uwe OJlHe 3aMHTaHHsA
GyAb-sIKOMY OXODOHLEBI i 3a fioro BiANOBiAAIO 3HalAK NBe-
Pi, siki BenyTb Ha Bomio. 3Hafinew — Gyleuw BinbHMi, He
3Hainew — 6yt Gigi». Koxym’sika suaiiwos, ski IBepi
BE&JIH Ha BO/IO, i GyB 3BiNbHeHuUi. Ske sanuTanns BiH mocra-
BHB OXOpOHLEBi?

29. Jlorik norpanus na OCTPiB, Ha SIKOMY XuJau ABa
njiemeHi — NpaBAoMoGH i GpexyHu. IMepuui FTOBODPHJIH TiJb-
K¥ npaBRy, a apyri — Tifbku Henpasay.

OnuHuBLIKCL Ha PO3nOpiXXi, Jorik 3anuras Y 3ycTpiu-
HOTO OCTPOB’sIHKMHA, sIKa 3 [JBOX Ropir Besie B cenno. Jlori-
Ky He Gy/10 BiOMO, 3 nmpeacTaBHUKOM AIKOTO nJjeMeHi BiH
po3MoBase. Bee x Bin moctaBus auwe OLHe 3anHuTaHHs,
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' 311aBaJ10<:b,

3 BiANOBiAi Ha siKe TouHO nosinaBscs, KOO AOPOroto no-
TPi6HO HTH, U106 NOTpanuTH B ceno. $lke 3anuTaHHA BiH
nocTaBuB?

30. Jlorik onuuuBcs Ha OCTPOBi, 3ace/ieHOMY TpbOMa
Niemenamu. Jlioau omHoro niemeni TOBODHJ/IH 3aBXIH
paBay, aApyroro — Tifibku Henpasay, a TPETLOrO — Yepry-
BalK y BiANOBiNsX NpaBAy 3 HenpaBAOIo. 3ycTpiBuin oCTpo-
B'IHHHA, JIOTiK MOCTABHB nepel HHM ABa 3aNHTaHHA, fAKi
BHMaraau Touuux Bignosineii («Tak» a6o «Hi»), i TYT Xe-
Ai3HaBcs, 3 TIPEACTAaBHHKOM SIKOTO, NJieMeHi BiH PO3MOBJIAB.

Ki NUTaHHA nocTaBHB siorik?

1. Ha octposi Tpucinbebkomy 6ys0 Beboro TPH cesa:

PaBause, Hanisnpasause i Henpasause. 3posymino, wo
XHTeJsli neplworo cesla 3aBXau FOBOPHJIH NpaBiy, Apyro-
T0 — uepryBanu y Bignosigsx npaBay 3 Henpasaolo
(nepwa Bignosigs MELIKaHUsl UbOro cesa Moraa GyTH sik
ipaBnoio, Tak i Henpasnoio), xuteni Henpasausoro 3as-
XIH roBopuaH Henpasny. .

Jlorik 3ycrpis Bilpa3y m’ATbOX OCTPOB’sin: Kocoro, Bo-
Pony, Kupnaus, Apaca i Hosrosyxa. Baxaiouy IoBiaa-
THCHl, XTO 3 HMX 3 IKOTO cenla, JOTiK NONPOCHB nepiuux
ABOX posnosicTh oMy no MOPAAKY, XTO 3 fIKOro cesa po-

Aom. Kocuit Bianosis, wuio Bopona~nanianpaanuaeub,
Kupnane — npasauseup, Apac — HaniBnpaBAuBeub, a
lloarosyx—uenpaaunseub' Bopona Binnosis, wo Ko-

2. CromuBuMCh Bil ¢

ynepeyox i JiTHbOI cnekwu, TPH
AaBHLOFpelbLKHX Myapeui

I MPUASTAM CHOYMTH i 3aCHYJH.
. OKH BOHM cnanu, xTocsk i3 MePeXoXHX BHMas3aB caxelo
IXHi 106y, Tpokunysummcs i nogueuswxCh oxuy Ha OAHOTO,
MyZpeuj PO3Becenunncs i nouanau cMisiTHes, 60 KOXXHOMY
1O ABOE iHWHX CMIIOTbCA OAMH Hal OXHUM.
aPa3 oaun 3 myapeuis nepecras cwisTHCs: BiK 3nora-
RaBes, wo fioro Baacuuii 106 Takox BUMa3aHHuil. SIK Bin
MipKyBag? ‘
33.
Buna
nony

3acnepeqa.nncﬂ TPH MYZApPeLi: XTO 3 HHX MyApiwuii?
AKOBHII nogopoxxHill noknap Kpaii cynepeuui, 3anpo-
Baswy im taky JIOTiuHy 3apauy:
.~ Ocb y mene n’atb Kanemoxis: TPH UYOPHHX i apa
61J1ux..3akpu3aﬁ1~e oui!

OTiM BiH HapiB Ha FO/IOBY KOXHOMY Myapeuesi uop-
Kanesiox, a nsa 6ini saxosas y Miuok

-_—

Hu
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-HE 3ar/Iffaluu B KOpoGKy,

CBOiK Kopobui,

- — Binkpusaiite oui,— ckasas NOAOPOXKHiH. — X:ro Bil-
rajae, sikoro KoJibOpy arneJiox Ha Horo roJiosi, Toif Moxe
BBaXaTH cebe HaWMyApiliuM.

Hosro cuminu Mynpeui, AMBASUHCL OAMH Ha OZHOTO.
HapewTi, oaun cka3as:

— Ha wmeHi 4opuuit kanemox!

SIk BiH 3porapascs? .

34. Konu mynapeui 3anuiunaucs He3ajoBOJIeHi TaKuM
BHPILUEHHSM CNIpaBH (AMB. NonepenHIO 3anady), noLopox-
Hill 3anponoHyBaB iHWY 3anauy. .

— Ocb nepen Bamu Tpu oJHaKoBi Kopo6Ku. B ONlHi 3
HHX JIeXaTb TPH YOPHI KyJIbKH, B APYriil — ABi YOpHi i OlHa
Gina, a B Tperiit — Tpu 6ini. Ha KOpo6Kax HaKMelKHu:

«3 4YopHi», «2 yopHi, | Gina», «3 Gini». Aje KOAHHE 3

AAPJIHKIB He BiANOBiAa€e ToOMY, 110 NOKAaLEHO B KopoG6Ky, Ha

AIKY BiH HakJeeHu#. 51 cTaB/O KOPOGKM TaK, IO HAK/IEHKH .

Ha HHX BaM He BUAHO. Hexaii koXxHuit 3 Bac BisbMe 3 Ko-
PoGkH Mo aBi Kyabku. [Tpounrafite HaKJIeiKy Ha KopoOli i,

BH3HauTe KOJp KyJbKH, fiKa
TaM 3ajuiinaacs.

Onun i3 myapeuis Buiinss IBi KYJbKH i,
Hanuc Ha Hakse#w|,
| MOXY BH3HaYHUTH, 5
Hpyruii, Buiiissumn

NPOYHTABLIN
CKasas: «§l mictaB ABi yopHi KYJIbKH
KO0 KOJIbOPY KyJIbKa TaM JHIUHAACS .
ABi KYJbKH i NPOYUTABIUM HAMHC Ha
CKasaB: «§l nicraB ABi yopmi KYJIbKH, aJje
BH3HAYHTH, fKa 3ajadliufacs B KopoGui, He MOXy».
Tperiit, cryxaloun cBoix TOBapHILiB, cKa3aB: «MeHi He
NoTPiGHO BuiiMaTH Kyabku. S i Tak 3Hal0 KOJIip KOXHOI
KYJIbKH, sIka JIeXXHTb B TPeTiit KOpobui». SIK Bin MipKyBaB?

35. Acs nosepuynacs i3 mkoay i posnosinana noma, sik
BOHA OfHa B Kaaci pos3p’s3aja JIOTiYHy 3anauy.

— CrouaTKy yuutenbka BHKIMKana 1o nowku Kario,
3iny i mese. Bona nocraBusa Hac OAHY 3a OHOIO mepen,
KjlacoMm: MeHe nonepeay, 3a MHOI0 3iny, 3a 3inow Kario,
MpH UboMy He 103Bo/MAa HaM oGepraTHes. [loTim y4HTENb-
Ka nokasana Ham Bigkpury. KOpoGouKY, B siKiil 6y/10 5 Gau-
THKIiB: 2 6innx i 3 yopHux. Onun GaHTHK y4uTesbKa npu-
Kpinuia a0 moix Kic, npyruit — 3iui, a Tpetiit — Kari.
Hi ogHa 3 Hac ue 3Hana, AKHA# GaHT y Koro Ha rosiosi j
fIKi 6aHTH JIMILKWAKCS B Kopo6ui. Kari 6ymno Ha#npocrTiwe,
60 BoHa Gauuna i meHe | 3iny. 3iHa 6aunna Tinbky MeHe,
a 1 HiKoro He 6Gauuna. Tomy Buutenbka sanurana Kario, uu
3Ha€ BOHa, IKHH GaHT y Hel Ha roJiosi. Karsa BilnoBina,
Lo He 3Hae. 3iHa TeX He 3Haaa. Toxi UISIXOM JIoriyHuX
MipKyBaHb npuiiwaa a0 NpaBu/bHOT Bifnosigi.

184

HixTo He Bipus, Wwo ue moxHa Gyno 3p06m‘n>. i Toni Aca
AOkaanHo po3noBina, Ak BoHa MipkyBana. SIk? ‘

36. Jlorik noo6iusBs cBoemy CrMiBPO3MOBHHKOBI, 11O Npo-
ACMOHCTPy€e neplioro KBiTHS HeHMOBIpHi cHTyauil, KoiiH
NMpaBrono6u HiGu nocTynaioThes CBOIMH NMPHHUHKMNAMH i ro-
BOPATL peui, sikumM He XoueTbcsl Blpm.u‘..ﬂporymoroqucm
CNiBPO3MOBHMKH 3ycTpisin 3HailoMmoro i BiloMoro npasno-
Mio6a I1. Jlorik 3anas fiomy ABa O/lHAaKOBHX 3aMHTaHHA, Ha
AKi nicra npotusiexHi Bianosiai: «Hi» i «Tak». [Motim
BOHM BTpLOX 3 1. 3ycTpinu B., Bix sIKOro i He mepiioro
KBiTHs He nouyew npasau. Aje’ JOrik NOCTaBHB NpaBAO-
MoGosi i 6pexyHosi onHe i Te came 3anHTaHHsA, Ha fIKe BOHH
06HaBa BianoBinu Homy «Tak». Tlorim Bin 3anuTaB ix we
Pa3 te x cawme, it 060€ Binnosiau «Hi». Ski 3anuTanus cta-
BUB Jiorik nepuworo KBiTHs? .

7. Nyxe 31MBYBaB JIOTiK Y4HIB — y4aCHHKIB TypTKa
OHux JIOTiKiB, KOH nigpaxyBaB, CKiJlbKH AHIB Ha PiK BOHH
HaBYaloThes. Och 110 B HBOTO BHXOAH.IO.

4 MiArOTOBKY A0 CHy, COH | MiAAOM BH BHTpauaeTe

73~ 806H, To6T0 146 guis. Ha Bce iHule JHIIaeTbcs 366—

;]46=220 AHiB. CuigaHok, o06ia, Beueps 3abHpaloTb
56 A06H, wo 3a pik mae 20 aHiB, MicAst YOrO JIHILAETbCA

220~20=200 AuiB. OnHY roaMHy YuHi BHTPaualoTh L10-
B06H Ha yuTauHsa WiKaBHX KHUT, Meperasia GinbMis, Tese-
Mepenau, cnekraknip. 3a pik ue we 15 HepoGouux AHiB.

a lopory 1o wKoaw i BiAMOYKHHOK BianycTHMO 90 XBHJIHH,

0 3a pik cranoBuTHMe 20 OHiB. JInwmaerbcs 165.. I.(oqu
BHpaxyemo §2 Hefini Ta 21 neHb 3UMOBHX Ta 84 mui niTHIX
{aRIKyn, 3anuimaersen 8 cpaTKoBHX AHiB. [licas Toro KOJIH
ViIx yypj BiAry/fl0Tb, Ha HaBYaHHsSl JIHLLAETHCS 0 nuis.
38. Acrponor ¢ppanuysbkoro xopoas Jlionosika XI
XV ¢r MaB HeliacTss 3aB6auyuTH CMepTb OAHiel ¢a-
Bopurky Kopoasi. Kosn BoHa cnpaBai nomepJa, KOpOJb
3BestiB noknukaty actpoJsiora i HaKa3aB KaTaM, $IK TiJIbKH
BlH nopacry 3HaK, HeraifHo BUHHHTH KPHBaBY PO3NpaBy Hal
Blynom, 1o acTpoJsiora, sikuii 3'siBUBCA Ha BHKJHK, KO-
OIb 3BepHyBes 3i caioBamu: «TH BBaXKaelll ce6e HaCTiNbK
8DaBHuM, w0 sHaew AyKe pobpe H0M0 {HLIHX, CKaXXH X
HeTaitHo, cKinbku sanuwmIOCs TOGI camomy gxmu?».
OuyBIUM BignoBiab acTposiora, KopoJb 3MiHHB THIB Ha.
MUZlCTB: BiH He TiNIbKH BiAMYyCTHB acTpoJora, a i Hakasas
€Pertu noporouinue Ternep XHTTH BilllyHa.

O BiANOBIB acTposor KOponio?
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39. SIkochb B OLHOMY CepeAHbOBIYHOMY MicTi 06’aBHBCS
BilUYyH, siKHii 3a NJIaTHIO NoBigOMJSAB Maﬁernlm 6aTbKawm,
XTO B HHX HapOAHTLCA — XJOMYMK yy AiBuHHKa. CnaBa
npo BillyHa wBHAKO NOWKpHIACs, | Bif KNieHTIB He Gysio
BinGoio. Biwyn Hikoan e NOMUSIBCS, ane — AHBHA piy —
3 HacoM HarpomajKyBajocs Bce Ginbwe j Ginbwe Bingi-
AyBauiB, fiKi HenpaBHIbHO posymiau BlltyHa | noMuAsAHCS
B CBOIX cnoaiBaHHAX. OfuH 3 Takux BIABINYBayYiB, CXHJb-
HHA 10 JIoriyHuX MipKyBaHb, CKOPO BCTaHOBHB
064ypioBaB KJieHTis. B YoMy n
40. Kosnes nyxe nasho B cyai po.

HbOro minycs.
— Ckaxirb, y-Bac € 6patu?
— Cro copok pokis TOMy,— Bianosis aigyce,— y MeHe
6yB Gpart.
— Sk ue Tak? — 3AHBYBaBCH Cynns.

— Iyxe npocro. ¥ mene Gys 6par, ane cro COpOK poKiB
TOMy BiH nomep.

— Bu nomuaserecy. Bu, ouesnano, ne MOXKeTe nokJsa-
AaTHCA Ha Bauy nam’site,— ¢

I Kasas cyams.— Amxke Bam
AeB'SIHOCTO Ba poky.

— Hi, 7 Hitpoxu me nomMuasiocs, i
BiMiHHA,— Hanoasrap cBinok.— Lle By
i MipKyBaTu JIOFIYHO,— exuamo 3

— YTpumyiitech Big noai6Hux
Bac Gyne HaKJaneHo wrpag 3a 3y
cynnai.

— Ane ocb noBenenns MO€I npasortu,— Hanosasiras pj-
AyCb, NMOKasyioun namnip fpo cMepTh cBoro 6para j BJIaCcHy
MeTpuKy.—.IIpocTo Mmiit 6aThko...

O Po3noBiB Aiayck?

41. 3apaua Ixepoma K.
TOp onepxatu rpowi 3a
fiomy HiecThheHCoBy MoH

— Ilo I'Iixani.n.ni-Cep

nam’aTb y MeHe
He BMi€Te siyuTy
ayBaXuB Ainych.

BHCJIOBJ/IEHD, iHaKlue Ha
€BaX/IuBe cTaB/leHHs Ao

Hxepoma. Miniiimos KOHAYK-
npoisa. Oaua 3 pam npocraraa
€Ty i cKasaaa:

KyC,— o Kowrypaso npa NeHcH.
l,— O3BaNacs Apyra.— Apxe g BaM BHHHA wicTp
neHcis. Bu naiite men; HOTHPH neHcH, i fA'3annauy 3a gac

060X,— i BoHa nogana KOHAYKTOPOBI wudinr (wHainr go-
PiBHIOE 12 neHcis). .

Kounykrop Bssis i U0 MOHery,
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— Tenep Bu naiire uj “HOTHPH NeHCH MeHi.— [Ipuatenbka

Bilnana.— A gy, — 3BepHyJs1ach AaMa 3HOBY 10 KOHAYKTO-
Pa,— naiite meni Bicim MeHciB, i MH 3 BaMu po3paxyemoch.

OHLYKTOp HelOBipAKHBO Bigniuue iii _BICIM neHcis —
OLHY MOHeTy B wicTb MeHCiB, ofepxaHy BIA nepuioi AamH,
Ta onHe newnj j ule ABi MOHETKH no niBnexHi, AIKi* BiH
RicTas 3j cpoej CYMKH, i Bifiiilos, 3a6ypmoTisiun co6i nix
Hi¢, wo Biy pe apH(MOMETD i He NMOBHHEH YMIiTH JNiYUMTH 3
IHCKABHYHOIO WBHAKICTIO.

— Tenep,— o6GepHyJiacs cTapwia fama a0 MoJioauwol,—
A BHHHA BaM wuaiHr.
AyMmaB, wo enizon uum i BHUEpnaeThCs, ax¥ pantom
QLMK yepBoOHOMAMUKIL Ao6ponii, wo cHaie no Apyruit Gik
fpoxony, sansuB Ha Bech rosgc: :

—

OHAoYyKTOpe, BH HegoHaJH LUHM JdaMaM YOTHpPH
Neley!

— XT0 ue KOMy Hell04aB YOTHPH NeHcH? — oGepHyBCs
KOHaykTOp 3 ropilHbOi cXoAHHKH.— KBHTOK KOILUTY€ JBa
NeHcy, _

— IBivi no aBa nencu — ue me Bicim neHcis! — sane-
Peuyp HepBOHOMMUKI n06poniil.— CKibKH BH HOMY aaJw,
Nani» 3BEPHYBCs1 BiH 10 Mepluoi KaMH. ] .

— icTh neHciB,— Bignosina AamMa, nepeBipHBLUH CBiii
FaManenp.— A NoTiM, Npuragyere, s Aana Lue YOTHPH NeH--
CH Bam,— AoLana BoHa, o6epTaluuCb A0 NPHATEbKH.

— HOpOreHbKi x Y Bac BHHIUJH KBHTKH,— 3ayBaXXHB

KYBaTHH Ha Burasp MacaxKup, WO CHAIB 33any.
a 110 BH, rony6oHbKO, Xiba e MOrIO 6yTu?! — 3ny-
CA Apyra nama.— Ajxe 1 3 caMoro nouatky GyJsia
BHHHA Bam wiicry NeHciB.

€ X 5 Bam nana 4oTHpH neHcu! — Hanossrana
Nepuiga,

Npocra

—_

ByBajig

. ™ Bu pany MeHi LIHJiHr,— cKa3aB KOHAYKTOp, miAmi-
Hwopyy Ganxkye i OCYAJINBO MO3UPAIOYH Ha CTapiuy Aamy.
KHBHYsa rosoBoIO.— A 51 Bam IlaB OHY MOHETY B WiCTh
NeHcin i ggi no neHcy, Tak?
aMa migrBepguaa. .
—— A Th,— konaykrop nokasas na LpYTy RaMy,— 51 naB
“0THDH neycy, Mpasuabho? '
Wi YoTHpH neHcH, npuranyere, A Biggagaa BaM,—
J1a Mosioguia hama, 3BepTaloyHCh Ao CTap}u01.
CTDHBaﬁTe, TaK TOAi BUXOAHTb, IO 5 BiAAAB 3afiBHX
HOTHDH nemcy! 3HSIB KPHK KOHAYKTOP. )
.o o XBHIIHHY 3HOBY BTPYTHBCS Y€pPBOHOJMLHI] no6po-

—_—

IIiIl)(omq

—_—

i
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— Aue x apyra fama Lie paHiule 3anJjaTuja BaM WICTb
MeHCiB.

— A g ix BinpaB iii.— | KOHAYKTOp yapyre THLbHYB
najbleM Ha crapuy gamy.— Hema B MeHe uuX KAATHX
wecTy nexcis! JuBiTbcs ocb y CYMKY, K xouerte! )KoaHoro
IIeCTHNEHCOBHKA HeMma! ) : : '

Ha uedt uac yxe Hixto He Mir mpuranartu, siK yce Bin-
6yJiocs HacnpaBAi, KOXKHHI KpHUaB 1LOCh CBOE | Cynepe4yuB
cam co6i Ta iHmuM». (3 onosinanns «JloauHa, WO nparuy-
na kepyBatu».— [us.: I xkepom K. Ixepom. Tpoe B
OZIHOMY 4OBHi (fIK He paxyBaTu co6aku). K., 1974, c. 215—
217.)

Xto X MipKyBaB MPaBHJIbLHO, a XTO MOMHJABCH B Wiil
cynepeun;i?

B1ANOBIAI, PO3B'A3AHHA, KOMEHTAPI

Posyminna npuuun, 8i0 axux ece
noxodure, o3nauae nabazato Gisvwe,
Hi% npocTe 3nanKA PakTy...

r. TAJIIIER

1, 2. 3 Besukoi Jitepatypu, npucssueHoi anopiam 3eHo-
Ha Eneficbkoro, Mu Bukopucraemo Hacamnepe/j ¢pyHAaMeH-
Ta/NbHi BHAaHHS: «HcTopuio MaTemMaTHKH» (18, . 1),
«MaremMaTHUYeCKYI0 SHUMKAONEAHIOS (37, 1. 1), «Punocod-
CKylo sHuukaoneauio» (50, T. 1, 2) i «Jloruueckuii cjo-
Bapb-cnpaBouHHk» H. Y. Konnakosa (24).

MaremaTnuna Monenb HenepepBHOro PYXyY Jlerko po3s’si-
3ye o6uaBa napagokcu. Cyma HecKiHYeHHOro pany

lim (4t mt o+t ) =4B.

CyTTeBy posib npu ubomy BillirpaioTh aKciomu momaTHuX
CKaJsIpHHX BesinuuH: 1) 5Iki 6 He Gyan Besnuuny q i HaTy-
paJsibHe UuCJIO n, iCHY€ TaKa BeJIMUMHA b, 1o nb=—a (mMox-
JHBICTb HeOGMeXeHoro Ainenns) i 2) [as Oylb-AKUX BeJiH-
YHH a Ta b icHye Take neN, wo a<nb (akcioma Es-
nokca — Apximena). s akcioma nae 3MOry 3a A0NOMOrol0
6yab-fiKo1 MaJsol oAMHHLI BHMiDIOBAHHS! - BHPa3uTu Gy/p-
flKe BeJIHKe 3HAY€HHS BeJHUYHMHH a60 BHMipIOBaTH BeJuki
NPOMiXKKH BiacTaHi, yacy, naowi, o6’emu i T. g, (37,
T. 1, c. 652).

I Bce X% mMaTeMaTuuHa Momenb HenepepBHOTO PyXy He Bu-
uepnye npo6GJaemu, nocraJseHoi 3eHonoM. HiMeupKkuii mare-
matuk I'. Beiinp (1885—1955), w06 "TIOSICHUTH, B 4OMy
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CYTb AMXOTOMii, HABOAHB TaKHil MPHKIAA. YsiBHUMO O6uHC-
JioBaJibHy MallHHy, siKa BHKOHYyE mnepuiy lonepauuo 3a
% XB, Apyry — 3a -?l; XB, TpeTio —3a —y XB i T. A
Taka mawnna mMorna 6 10 KiHUA NEpIIOT XBHJIHHH «Tiepe-
MiunTH» BCi uMCaa HATYPaJbHOTO PsAALY, TOGTO 3a1aTH Habo-
POM ycix cBOiX eJieMeHTIB (aKTyaJlbHO) HECKIHYEHHY MHO-
Xuny N. Llum camum BBOAHTBHCS MOHATTA aKTyaJjbHOI He-
CKiHYeHHOCTi, TOMy WO N nocTa€ Bxe noﬁygqsaporo, 3aBep-
WweHoio. Toai soriuHo BBecTH HOBI, TPAHCOIHITHI YHCAa, AKI
ilyTe 3a wnarypadbhumu. [lepwe © — Ge3nocepearbo
fine 3a Bcima HATypaJibHUMH 4HCIaMH, 3a HHM o+ 1,
©+2iT. 1. Came Tak mipkysas I'. Kantop. Ase noGynosa-
Ha HUM Teopisl MHOXHH He yCyBaja napaiokciB, Nnos f3a-
HHX 3 aKTyaJbHOIO HECKiHUEHHICTIO, BOHH BHHHKJH B hopmi
AHTHHOMI Teopil MHOXHMH (auB. Ne 1—4). o
Iuxoromisi noka3sye, siK BaX¥o NOACHUTH PYX B JIOriLli 1o-
HATh, aKwWo BBaXkaTH mpocTip i 4ac HECKiHYEeHHO MOAMIb-
HUMU (HenepepBuumu). Cnpapai, w06 MOAONATH WIIAX

=1, noTpi6HO NpoHTH KOXHHUK 3 AKTYaJIbHO HECKIH-
@ Co 1 1 1
YCHHOT MHOXHHHM Biapi3kiB et =t - +5 6e3 nepworo

€lementa. §lkoro  ¢isuuHOro CMuCIy MOXHa HaAaTH
Ubomy nepumiomy enementy? 3 ofHoro 60Ky, BiH nzguuen
MaTh npoTsxHicTb, 60 CTAHOBHTb AIKYCh 4acTHHY AB, a 3

.
Apyroro — popisuioBatu Hyaio, 60 lim - =0.

n
f— oo 2

B nuxoromii Heckinuenna, akTyanabHO 3alaHa MHOXHHA

inni .o 1

Bllpiskis He mana nepworo Biapiska (-, KOJIH 'z—f°°)’
3 fIKoro MaB poanouuHaTHCA PyX. Y napajokci npo Axijne-
€a it yepenaxy Hema ocTaHHBOro BiApi3Ka, Ha AKOMY PyX

Mae 3akinyypatHcs. AdXKe CKinbKH He TPHBA€ MOTOHA B

HeCKinyenHo mopisibHOMY NpoCTOpi i uaci, yepenaxa 3aBX1H
 nesikifi siacrani nmonepeay Axinjeca. Ilpyra anopis
aKuenTye ypary ule Ha OAHIH MapaaoKcaJjbHii BJ1aCTHBO-
CTi HecKiHueHHHx MHOXHH. [TpunycTHMO, WO B Nesikuii MO-
MeHT ¢, Axinnec noxene yepenaxy. 3anuwemo WJARAX,

UKHi npoitayte mo ¢, Axinnec (S,) i uepemaxa (S.):

L ! St L Kox-
SPI"'W"‘TW'*‘"" Se=1mt et T K
Homy Biapisky ﬁ wasxy Axinjeca, Bianosinae Biapi-
30k ! __

l0grr1 WXy yepenaxw. Ko NO3HAYUTH KiJbKIiCTb
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BiApi3KiB, MPOMAEHHX Yepenaxoio 10 MOMEHTY [, uepe3 a,

TO, 3 oaHOro G6oKy, S, i’ S, CKNanalOTbCH 3 «OAHAKOBOI»
KiZIbKOCTi BiApi3KiB, 60 Mi’)K HUMH MO)XHa BCTAaHOBHTH B3a-
€MHO-0JHO3HAYHy BiANOBiAHICTb ﬁe—mgk T 4 3 apyro-
ro — a+ 1=aq, 60 Axinnec npo6irae 3a Toil camuii yac Ha
OAMH Binpi3ok Ginbule, Wik uepenaxa. Orxe, S.<=S, i

a~ S, Le cynepeuunno O4YeBHAHOMY (aKTy, AKHIi Habys
CTaTyCy HesanepeyHOl HayKOBOi iCTHHH y (opMi BocbMOi
akciomn «Hauan» Eskaina: «I uine 6Ginbure YaCTHHH»,
Konn x nmpunyctutu, wo Axinnec soxene yepenaxy, To
3BiICH BHUIIHBAE BHCHOBOK, fIKMil CymepeunTb wiil akciomi,—
JacTuHa nopiBHioe uinomy. IMisniwe Ianineo Tadineis Bin-
KPHB TaKOX iHWi NMpuKAanu. siKi AEeMOHCTPYBaJH Ueli He-
npuemunit pakr. Hag vum 6araro AyMaJjii, nparHy/u 3Ha-
HTH pisHi TayMauenns. Tinbku B KiHui XIX CT. BYeHi Bia-
KPH/H, WO Le mapajokcalbHe BifHOLIEHHS CrnpaBaxye-
TbCS L5 BCIX HECKIHYEHHHX MHOXHMH | € XapaKTepUCTHY-
HOI0 BJIACTHBICTIO TAaKHX MHOMHH. Tomy came na ochosi
Liel BJacTHBOCTI MOXHa naTu CTPOro HayKoBe O3HaYeHH$
HECKIHYEHHOT MHOXHHM: MHOXHHA M Ha3HBAETbCA He-
CKIHYEHHOIO, SIKIO 3 Hei MOXKHa BHALJITH NpUHAAMHI oaHY

BAAcHY 11 miamMHoxuny M, (To6To M\c=M), exsiBanentny
BCiit MHOXHHI M (M, ~M).

3,4. Crpina i cragion

PO3KpHBaIOTb TPyAHOLL], MOB’A3aHi
3 ONHCYBaHHAM pyxy,

AAKHH BinGyBaeThcs B AHCKPETHOMY
npocropi — yaci. Ctpina fokasye cynepeusnusicTs ysiaenp
MpPO T€, 1O HenmepepBHY BeNHUHHY (B HawoMy npukaagj —
BICTaHb) MOXXHa pO3rSANATH siK CyMy HeckiH4eHHoro
HHCIA AKHXOCh HAaA3BHYalHO MaaHX, ane HeMOAINbHUX fani
YaCTHHOK. YueHi enoxu 3eHoHa BBaXaJau, o taka cyma
HeoAMiHHO 6yle HecKiHYeHHO BeJIHKOIO.

Yotupyu 3anameHuri anopii 3eHo

Knani Apictorens, souu PO3rI5AaI0TbCS B WIOCTOMY po3-
Al WOCTOT KHUIH «Di3UKH» 1bOrO BH3HAYHOrO ¢inocoda
» T. 3, . 192—194). IMonemisyioun 3

» B_Tpaktari «[lpo BuHuKHenus j
3HHUEHHSI» BiH NHcaB: «B MipKyBaHHSX "Le, OYeBHIHO
BHXOLHTb CKJIAHO, OfHAYe Ha Aii noaiGHi norasau 6au3p
Ki 10 6oxeBinas» (3, 7.3, c. 408

Bequuesny aiteparypy. B
Matematuru 1. 9. C
anopii 3eHoHa «cTBop

). Motim anopii nopoauau
{IOMHI aMepuKaHCbKuil icTopuk
TPOMK CnpaseinuBO 3ayBaxus, w0
WK CeHcallilo, 3aMHILKK SIKOT MOXHa
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Ha AiAWAK 10 Hac y Bu-

cnocrepiraTH i Cb(:lé%%}li» (:,?7.) C 1 p o it k. KopoTKa icTopis
mMatematuku. K., , C. - _
Pansucokuit pinocod akanemix AH Ecr. PCP I‘.ol'/;l(é;-lz;
aH mucas npo anopii 3eHoHa: «YBaXKHHA aHani3 n ye,
iBHi Hb 3eHOHa AiACHO MOXHa
110 Ha KOXKHOMY aHOMY piBHi 3Ha lcHo moxua
CnpoctysatH «Ha 99 npoueHTiB», JIHLWAETHC ot
OAHH npoueHT. AJie NOTIM 3'ACOBYETbCH, LLO B Lb iBy oatio-
My npouenti Bcs cinb, 3apoloK HOBHX prnugl:M , o
CynepeuHocTell i HOBOro 3HaHHS. He AHMBHO A n);, .
Tenep, yepe3 ABaAUATb YOTHPH CTOJITTSA, aHaJi3 map
c soe .
N "opx(:ﬁ?lg:)l(,y&:;cnﬂloncmo B3araJi HiKO:IIH He 3ymie cr!p;);
CTyBaTh esneata «Ha Bci 100» npoueHTiB: Hepkluueunu;ﬁ b
HeBuyepnHa, a 3eHOH, K HAM 31a€TbCH, 3yMiB cxog "
HaiBHili, ane rewianbHiii (opmi Tpu «BiuHi» _npo6ae ",
TiCHO noB’si3aui MiX co6olo, i Npo6aemMoio H(?Ci.(lH‘leHgJ(l):M.
NpoGnemy wiwio, npobnemy renepep8HOCTi i Npo ‘Y
icnysanna» (39, c. 10). :
Ignnﬁoxnﬁ( anania anopii 3ewowa pas B. L I‘J:::J::'
OHcnekTyloun «Jlekuii 3 icTopil dinocodii» 9 “"_,
- 1. Jlenin 3a3nauns: «Lle MoxHa i Tpe6a 96epny1‘ L -
TaHHs He npo Te, un € pyx, a2r:%<; Te, fIK #loro Bupas
Joriui nonste» (2, T. 29, C. .
ll)loaymi.no, uug MaTeMaTHUHi MOAeJi HemepepBHOTO pg:z
€ TinbkH HaGauKeHHMH MoOeNAMH TaKHX Hansisl”l;aema-
CKnannux bi3sHuHHX ABHLL, AKHMH € Pi3HI pyxrg. :'lyrus -
THYy| (gk | iHwi) mopeni Binoxpewuplorb i abcon y-
'0Tb neBHi 3 HeckiHueHHO] CYKYNMHOCTi XapaKTepHCTHK p?}l
XiB. Ananisyioun anopii 3enona, B. 1. Jlenin Bncnosuﬁisc?ri i
PeHianbHuit adopuam npo HeMHHy‘-llCTb:”HpOlelfTHBHBaHHx
O6mexxeHicTb CApOIEeHb, CXeMaTH3alil AOCALLXKY thx
ABHU: «Mu He MOXXEMO ySIBHTH, BHPA3HTH, BUMiDATH, o-
OPasuTh pyxu, He NepepBaBLIK HenepepHBHe, He ;r;p(;c(::;e
WK, orpy6upwn, He NOMINMBIUH, He omepTﬁauB un omep:
O6paxkeHHs pyxy AyMKOIO € 3aBXIH OrpyGJeH ., omep-
TBleHHs,— | He TIILKH AYMKOIO, a it BiRUyTTAM, i H
PYXy, a it Bcakoro moHsTTs» (2, T. 29, c. 216). )
€rko 3HaiiTH TpHBiaJbHi NpPHKAAAH xap.ax'repncm-
KOXHoro KOHKpeTHOTro BHAY (i3HUHOro pyxy, siKi 3asuwaio
Thest Nosa fioro MaTeMaTHYHOK MOAETIO. 3€HOH MiAMITHB
TaKi rau6uuni i saranbhi XapaKTepHCTHKH LIHPOKOro Kija-
Y pyxis, ski 3ajexaTh Bin ¢yHAAMEHTANLHHX BJACTH-
Bocrej; npoctopy — yacy, Horo TOMOJIOTMHOT CTPYKTYPH B
Macwragax mikpocBiTy. Came ToMy HOro reHiaJibHi TBOpPiH-
Ge:*!CMep'rHi_.
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.BOIAHTBHCH TaKUM YHHO

Busnaunuit pansucokuii matematuk i dinocod C. O. SHos-
cbka (1896—1966) cBowo cTaTTiO 3 XapaKTepHOI0 Ha3BoIo
«Yu nomonani B cyyacwiii Hayui TpyaHowi, BinoMi nia
Ha3Boo «Anopil 3eHona»?» (ua AyMKYy aBTOpa CTarTTi,

TPYAHOUL  JHIIAIOTHCA) 3aKiHYye TaKMMH cAoBaMu:
«IloBepTaiouncy 10 Knacuynoj MeXaHiKH, noTpi6H_o 3a-
YBXHTH 1ue, L0 3anepeyeHHs CYNPOTHBHHKIB Aianek-
THKH, fIKi CTBEpPAXKYIOTb, Hi6H PyX € 3HaxomxeHHs1 Tina B
AaHy MHTb B AaHOMy Micui, B Apyry MuTb — B apyromy
Micui, 06Xx0AUTL camy CYTb CNpaBH, B TOMY uucai it npa-
BOMIPHICTb THX NpUNywEHs NPO «TOUKH» | KXMHTTEBOCTI», Ha
fAKHX BOHO 3aCHOBaHe. A npoTte siBHa OuiHKa npasomip-
HOCTi ifeasisoBaHuXx npunywens, ski 03BOJISIIOTD, 3 OAHO-
ro 6oKy, 3anepeuyBaTH peasbHe iCHYBaHHSI HEMPOTSKHUX
«TOYOK» i «MHTTEBOCTEl», a 3 Apyroro — oToToxHIOBaTH
Ti 260 iHwi peanbhi, NPOTSXHI B yaci noaii 3 «murre-
BOCTAMH», Ti abo iHwi «MarepiaabHi Tinax» (na 3pasok
niaHer i CoHus B KocMorpagii) 3 «Toukamus, 3’icyBaHHA
MexX wiei npaBoMipHocri (Mex pisnux B Pi3aHHX ymoBax)
HabyBae ocoGauBOro SHAY€HHS B 3B’A3KY 3 DPO3BHTKOM
CydyacHux (ocobunBo SINEPHHX) i3HKH | TexHiku. Ho-
M, Ha Ge3MipHo BHILOMY piBHi pos-

BHTKY HayKH noseprarucs 3HOBY 10 npo6JieM, NoB’si3aHuX
3 anopismu 3eHonas (54, c. 234).
€TanbHiwe npo anopii 3enona AuB.: 7, c. 173—220;

18, 1. 1, c. 87—93; 37, 1. 1, c. 292—293, 54, 1. 2, ¢. 169—.
174; 54, c. 214— 35).

¥ cyuacnii disuui rosopsite Bxe Npo BHMIipOBaHHs
pocTopy — yvacy. «...Koau AOCATHYTO MeXi Hawoi 3par-
HOCTI AiniuTH Biapizok iHTepBaay, wo JIMWIKBCA,"Ha YaCTHHHU
H BU3HauaTH pauionanbue AECATKOBE YMCAO, MH BCe K Taky
NIpunyckaemo, uio g NPpURYUNi MOXJUBO BHHaliTH 6inbw
: » W06 AinuTH iHTepBaN, KU AHWKE-

€, Ha npi6Hiwi wacTuuu, nortim e uyTausiwui npu-
Japg i T. 0. go HeCKiHYeHHoCTi. BBaxaiots, wo nosxuuu
NPOCTOPOBHX iHTepBaiB, ski BHMiDIOIOTbCA 3aBX1H 3 aomno-
MOroio cxiuuenuoeo.qucna €Tanis, MH MOXXeMo BHUMiploBaTH
3 JONOMOroi0 HecKiHYeHHo] KiJ]ngeri KPOKiB 1OTH, noku

PHCTOBYBaTHCS K uucaogi SHauYeHHA B dopmyaax au-
cpepe_uula.nbuoro Ta iHTerpasbHoro HYHCIeHHA. Yucgaenysn
HECKIHUEHHO MaJnx — e ¢

in ) . aMe Ta MaTeMmaTHung MOZeEJb,
B AiKili peasnisyeTneq PHNYUIeHHS, WOHHO Hamy 3pobaene.
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Takum unuom, y ¢isnui BBaXIOTb, uig npoc;r:lT;:,(; :llz:f
€ HenepepBHHH KOHTHHyaJbHHH 06’€KT. BBaxa e
MYHO MOXAMBHMM, LO MOXXHa pO3rafiiaTH fAK 3?“8"“0
MaJi iHTepBaaH B mpocTopi — uaci (HaBiTb HecK ’
Mani). o )

l{]llgore MH NMOBHHHI Mam’'AiTaTH, WO HeMae Hlﬂ::ol :gl}ﬁ
YHHH, fika 6 3MycHJa Hac PO3rAANaTH Hecxmt:aeam Jean
iHTepBaJIH, KpiM Ti€l, wo MaTeMaTHUYHO o.mdcyBalLlo Hene-
PepBHuit koHTHHYYM npocTiwe. Joci He nqﬁyzlorH .
RoBHOT ¢i3nuHOT Teopil, sika 6pz:{J:::ycl AO(KBKaO | ko
i ocTopy — £
Hl((:)-r:a :Tp;z.'fwrp;a;ps. (l))gluoau COBpeMeHHOI cpu:-fnxn.

. 14—15). ) .

M'f:alz?s?rlxébcxmlﬁ JIOI‘iK) A. C. AxmaHoB, aHaJi3yioun anoﬂp;
3eH0Ha, nucas: «JIoriuHui jmept_ec LHX na_panpxcﬁn:rggbox
Fae B Tomy, WO B iX OCHOBI, fIK i B OCHOBi BCiX i o
IHWKMX NapanoKciB, JeXKHTb cnpoGa OCMHCJIHTH HOBﬁH bast
B KaTeropifix i MoHATTAX, WO BiAGHBAIOTb CTapHOHAmmx
i crapi ¢akru. Tomy HoBe OCMHCJIIOETBCA B MO HM,
HenocraTHix a6o HaBiTb... 4yXKHMX HOBOMY 10CBidy i HOB

a .
q)'}‘(;;:l BJIACTHBICTh HALUKHX IMOHATb, O BOHH 3aBXKAH
BiL6uBaioTh fiKuiicb MeBHHH | O6MeXeHHHl AOCBiA i TOMY
HeanaTHi 10 HecKiHueHHOTO PO3LUHPEHHS. Cppoﬁa MOIUHPH-
TH iX 3acTocyBaHHs 3a MeXi TOrO JOCBily, SIKHH BOHH
Bil6HBaIOTb, UACTO BHSABASNETHCS MPUYHHOIO TOTO, WO HO-
BUH NOCBiN OCMHC/IOETHCSA B UYXKOPiQHHX oMYy KaTeropisx,
| ue NMOPOAXKYy€e mapamoKcH, fKi MOXHa YCYHyTH B TOMY
BHnanky, Ko 6ynyTb 3HaiifeHi HOBi MOHATTH, WO Bid-
GuBaloTh HOBMil AOCBid» (A (;(OM anzg 1)3 A. C. Jloruueckoe

Teas. M., 1960, c. .
yqiﬂniepi?‘gl::gna 3HaNWJIH WHPOKe BiLOGpaKeHHA B Xy-

- Roxuiit aiteparypi. JI. M. Toacroii posnounnae TpeTio

‘dactuHy TpeTboro Tomy «Bifiu i mupy» posaymamu mpo
MpoG.ieMH, OCTaBeH] NaBHLOreLLbKHM dinocodow, | wits-
XH iX po3B’A3aHHsl 3acob6aMH BHILOI MaTeMaTHKM (AMB.:
Keaut, 1978, Ne 10, c. 3). . o ’

5. Hapanoke Enimeniza, Binomuit JANONK AK Napanokc
«Bpexyn», 3ycrpiuaeThCs i B CHAIBHIWI# dopmi, K(:Jol.rp;olllsm!oo
FOBOPHTb, 110 «BHC/IOBJEHHS, ‘”;‘:O:b Tégggm?;y AHa}:Tli3,

o c ‘
XHOHe». Llej napaaokc MpHIH i Biku aB-
EB6yai Bpexysa» CTHMYJIOBAB y CEPELH! BIKH
yaiaosoro «bp ; 03B’A13yBaHHi BHCJIOB-
TOpiB soriynMx TpaKTaTiB Mpo Hep b BEJHKY POJb Yy
eHHst. AnTHHOMIi uboro THMY Biairpaior siH. S0Kpema
CyuacHiit matemartuuHifi soriui i Teopil MHOXHH. '
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ines mapagokca «BpexyH» BHKODHCTaHa NPH 1OBeAeHHi
3HamenuTol Teopemu K. Teaens npo HeNoBHOTY q)opma.m—_
30BaHHX Teopin (40). HertaabHiwe PO HeyiTKi MHO)KHHE! i
onepauil Haj HUMH, a TaKoX 1po iHwWi npoGJ[eMH, noB’si-
3aHi 3 OGYHC/JEHHSAM HEYiTKMX i YaCTHHHHX iCTHH, IHB.:
3anme JI. A. OcHoBb HOBOrO moaxoma K aHa/H3y CNOoX-
HBIX CHCTEM H NpoLeccoB NPpHHATHA peweHHh.— B ky.:
Matematuka cerogna. M.: 3nanuue, 1974, c. 5—48. Crarra
PO3paxoBaHa Ha YHTauiB, fAKi BOJIOAIOTb BHWIOI MaTeMa-
THKOIO. .
6. ITpoGnema BHHHKae NpH cnpo6i 3xaiiTH BignoBiaL
Ha MUTaHH:A, KOIH «He Kyna» nepexoauTh B «Kyny», T06T0
YH icHye ikcoBaHa KiJbKicTb €/1€eMEHTIB, KOJIH 34iHCHIOE-
TbCA HasBaHuiA nepexin. Auanis (50, . 4, c. 208) nokasye,
W0 B napaaokci HasiBHe NPHNYUIEHHS NPO MOXJIMBICTH
BHKODHCTAHHA MaTeMaTHYHoO] inaykuii Bix n go n+1.
B maTtemaTuynij CHUHKAOmeniT (37, 7. |, C. 293) noscuioe-
TbCA, WO B mapanokci, no cyri, BHKODHCTaHO noBHY MaTe-
MaTHYHY iHAYKWil0, wo # NIDHBOAHTL KO cynepeuHocTi, 6o
METOL NOBHOI MaTeMaTHYHOI IHAYKUIT He MoXHa 3acrocy-
BaTH 0 MOHATh, 06CAr AKMX HewiTKo BH3HAYeHHH, a came
TaKHM i € noHaTTH «Kynu». B cyuacHiit MatemaTHui Taki
MIOHATTS yXKe BHUKOPHCTOBYIOTBLCS (auB. KomenTap no no-
TepeaHboro mpukaany), ane NPpH UbOMY BJACTHBOCTI ix
AOCHIAXKYIOTBCS TOUHHMH M@TOAaMH, 1UO N036aBJsie BYeHUx
Bil napajokcis. Kpim Toro,
KOX 06’eKTHBHa 3aKOHOMIipHicTb 6yab-sikoro fIBHIILA, B [IPO-
ueci nepe6iry siKoro KinbKici 3MiHH Ha NEBHOMY eTani 3y-
MOBJIOIOTL fIKiCHi 3Minu. [pu LbOMY HOBa fIKiCTb (MHOMXH-
HH NMEBHHX 06’eKTiB, X04 6H nmicky, 6yTH «KYNo0») 30Bcim

Ti («He Kynu»).

i norasiny tpaguuisinoi JI0TiKH, TO
BIH siBasie co6ol0 cogiam,

i B sIKOMy € Hi6H aBo3HayHicTh
AlecnoBa «3uath». [po BKDHTY Ji0

1 JIIOAHHA BKPHUTA, TO MeHi
HEBLIOMO, 3HaI0 A i1 Yy we 3ua i
codiaM po3B’s3yernes JIETKO.

:ﬂxmo PO3rasifaTH BHYTpiwHil amicT napanokca, To pos-
B SI3aHH5A HOrO CTaHOBHTL 3Hayye CKAanHiWy 3agauy. Tinp-
3yMiB po3B’ni3aT Lej

JIEHOT HHM Teopii OnocepesKOBaHOro BuKo
fpeameris. .

Oroio po3po6-
PHCTaHHSA iMeH
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8. 3 norasny Tpamuuiiinol Jorikn codicTHYHMI BHCHO-
BOK BHHHK BHACHiIOK NOPYIUEHHA 3aKOHY TOTOXKHOCTI.
Onuy i Ty X nomosnenictb EBata posrnspas y pisuux
BilHOWeHHnX. Y nepwomy Bunaaky EBata MaB BUCTYNaTH
Ha cyni iopucToMm, AKui nporpae csiﬁ. NEepLIMH CYNOBHH Npo-
LEC, y apyroMy Bunaaky — Bianosinauem, IKOrO CyX BH-
npaBaas. . o
p9. Binomuit cyuacuuit marematuk i Jsorik C. K. Knini
THCaB npo napanokcu Tuny, Bigkputoro B 1895 poui 'Kal(r:l-
TopoMm: «Mo>KHa npunycTuTH, o y napanokcax (A) i (C)
NOMHJIKA nonsirae y BUKOPUCTaHHI TaKHX HaATO LWHPOKHX
MHOXHH, K MHOXHHa BCix MHOXHH a60 MHOXHHA BCix
KapAnHanbHUX uuces, a60 B N03BOJI PO3rAAAATH MHOXHHH
K eleMeHTH camux ceGe, 1O 3HOBY-TaKH CJlyXKHTb 3are-
PEYEHHAM npOTH MHOXHHHM BCiXx MHOXHH. Biaknaartu ui
NpHNylUIeHHst He 0GOB’'A3KOBO, aJe TibKM iX HE MOXHA
BBaxaT nmpoctHmu. Bouu cTaBasTh Hac nepex npo6Jemoio
NepeGyNOBH TeOpii MHOXHH Ha WIJIKOM 3MiHeHill OCHOBI,
AeTani sikoi MicTATbes B Hilf Xi6a WO AK HaTsK. Hanpu-
KIaj, fKIO MH 3a60POHHMO MHOMHHY BCiX KapauHab-
HHX 4YHcen, MH He 3MOXKeMO PO3IIIANATH MHOXHHY BCiX
HaTypanbHHX yuces, N10KH HaM He CTaHe BiZOMO, WO UHMH
UHCJIaMH BHYEpNYIOTbCH BCi HATYpaJbHi UHCAa, i Ta K cama
TPYAHICTb BHHHKAE HA BUILHX CTYMeHAX. SIKIO Mu 3a6opo-

HAMO MHOXHHY BCiX MHOXHH, TO OAepXKHMO KOHDJIKT 3

KaHTOPiBCbKUM O3HAYEHHSAM MHOMHHHM. l.I.lpG B3araJi 6y.qa
TEOPist MHOXHH, NOTPiGHO MaTH TeOPeMH, iICTHHHI AN BCIX
MHOXHH, a BCi MHOXHHH, 32 KaHTOPIBCbKHM O3HAYEHHAM,
YTBOPIOIOTL MHOXHHY. SIKWO ue He TakK, TO MH MaeMo
BKa3aTH, sIKHM 03HAYeHHSIM MHOXHHH My 6ynemo Kopu-
CTyBaTuCA 3amicTh (KaHTOpiBCbKOro.— A.K.), abo x no-
MOBHHTH KaHTOPIBCbKE O3HAYEHHH AEAKUM JajbUIHM KpH-
TepieM, sIKHi BCTaHOBJIOE, Kouy onHcaHa B HOro osua-

Y€HHi CYKYNHiCTb 06’eKTiB YTBOpIOE€ MHOXHUHY>» (22, c. 42—
43).

Ik 6auumo, napamokcu teo
HIMH TpyaHOLLAMH Teopii i J
Cnoco6ax MipKyBaHb i MOHS

Pil MHOXUH Gysn BHYTDilu-
€XaJlH B caMux ii OCHOBaXx,

TTAX, SIKHMH NPH UbOMY Ko-
pucTyBanucsi. HeckiHueHHi MHOXHHU po3rasnanucsi-sana-
HHMH BCiM HaGopoM CBOIX eleMeHTIB, TO6TO sk aKTyajb-
HO icHyloui. A uum camum y MipKyBaHHﬂx BHKODHCTOBY-
Banacsi aGeTpakiisi akTyasbHOT HeCKiHYeHHOCTI, fiKa € af-
CTPAKLIEI0 BUCOKOTO MOPAAKY, KOAH He HaK/lajaTd neBHuX
o6MexeHb Ha MipkyBauHs

» B AKHX BOHa BHKOpHCTOBye-
TbCA, TO MOXHa Jierko npuiith 10 PisHux napagokcis.
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B akciomatuynux Tteo
CNOCOGH YHUKHEHHS na
BoAATL Teopemy KaHTo
cneuianabHii dhopmi,

10. 3 nosuuiii ka
BBa)aTH, WO Ko

06’eKTiB BH3Hayae (3anae) nesny MHOXHHY (B) 06’ekriB,

PifiX MHOXHH po3po6.eni pi3Hi
paftokca Kauropa. Hanpukaaa, no-
P2 Npo NOTYAHOCTi TiNIbKH B HenKiii
fiKa JlonoMarae yH¥KHYTH napapokca.
HTOpIiBCbKOT Teopii MHOXHH NpHpPOAHO
’KHa TOYHO ONHCAaHa BAACTHBiCTB (4)

fAIKi 33 10BOJILHAIOTD BaacTuBicTb A. Lium
BAJIHCA B MPaKTHUI TeOpeTHKO-M
MaTtemaruui B3araui. [apagokc
"YA3p no TaKMX morasigax i ca
ronomMuwxe yuenux. [losesocs By
Ha nepiuui norasg, LOCHTb N
3aLaHHSl MHOXHHH Mj,
PekTHUMH a6o aonycTur
fIKi He BH3HAYaIOTh His

WIHPOKO KOpHCTY-
HOXXHHHOI MaTeMaTHKH i y
Paccena unauic nuwisnuii
M€ TOMY 0c06JHBO mnpu-
3HaTH, Ul0 AesiKi i HaBiTh,
pocti BracTuBocTi, Ha 3pa3ok
Caif BBaxaTu HEeTOUHHMH, HeKo-
H, IO iCHYIOTb TOYHi O3HayeHHs,
KHX MaTeMaTHYHMX 06’eKTip. Toni
BHHHKA€ PAL HOBMX CKJAAfHMX | HalA3BHYAaHHO BaXXJAMBHX
npobnem: 1) Ski BaacTHBoCTI BBAXKaTH TOYHHUMH 03Ha-
YEHHSIMH, a fK| Hj? 2) dki Baact i

MaTeMaTHYHi 06’ekTH, 3 sKj i
THBOCTI, fKi

"SI3KH pi3nux
ycnixu 6yau

aMH Y CTBOpeHHi aKCiOMaTHYHHX Teg-

MaTHKH,
Posmnuemq Tenep no6bynosanuii y 1919 pouj Paccenom
napagokc «ClJlb.CbKHH UHPpYAbHHK». TTo3Hayumo XKHTeniB
Céra uepes m; (i=1, » ..y ), @ BCIO MHOXHHY Tx — M,
196

To6To M={m,, m,,

* YMOBH BunauBae,
(T0670 M) nogineno
cami (M), i i, siki He r
BO/IbHsIE BUMOrH:
miEMl,
BHMora, 6

v Ma} | UMpyJbHHKA uepe3 m,.
L0 BCIO MHOXHHY XXHTeniB cena
a 1Bi MIAMHOMXHHH: Ti, SIKi FONSATbLCS
OATLCA caMi (M2). Takuii nogin 3ano-
) Mist@ i M= ; 2) ana Beix
a6o m;=M,; 3) MNMe=3 (ue 3po3yMina
O KOXKCHHi XHUTesb cena rofITbes cam a6o He ro-
JHTbCA, TpeThoro we AaHo) i 4) M\UMye=M. Ockinbku
UWHPYAbHUK — uTens cesa, To m €M, Bin Mae 060B’s5i3-
KOBO Hasnexary ONHI# i TiNbKK omnill i3 MIAMHOMXHH MHO-
KHHU M — M, a60 MHOXHHH Ms. Tyt He Moxe 6yTH siko-
rocek BHHATKY, HEOMHO3HayYHoCTi, 60 TOA] NMPOCTO HE BHKO-
HyBanacs ¢ yMoOBa napajokca.

. '€nep 3BepHemocs KO JIOTiKH, nam’ATaloul, Wwo Hasg-
HICTb 3akoyip dopmanbHoi aori

Basiomy fipoueci Teopetuunoro y3araJibHeHHs1 BeJIHUe3HOro
npaKan_ Oro nocsiny, ue rapaHTyioTh Bifl JIOFiYHHX no-
MH0k € He 3 BHHH 3aKOHIB JoTiKM, a3 3

» 1 ue Tpanasiers
BHHH Tux, xTo ix nopywye. Otxe, Mmaemo BHCJIOBJIEHHSA :

ceng,. F!Ki He roasiThbe
TOAI i Tinbky TOo4i, Ko

Cknanaetpegy Bpaxke
=B

A cami. B: Llupyabuuk roauts cebe
M BiH cam ce6e He roauTs, Mpu ubomy
HHAl, WO TYT € Jsoriyne ClifyBaHHA

» AIKe, mo cyri
MICTHTb ABi B3aemuo
BILHOWIEHHA wMix AKHMH

e, raHaros (51, c. 118—1924 Tako
"apaﬂloxc «Cinbebkuii uM )

apanokca i,

nignopsig
NpHkaap, cratTio: 3 Ham (llHB., Ha-
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K aHanu3y cnoXHBIX cucrem u fipoueccos npunsitus pe-
WeHHiH.— B ky.: MaremaTuka ceroans. M.: 3uauue,
1974). o
Y npumiruyj flepeknanaua monorpadii C. K. Knini (22,
40) Takox BKasyeTbest, wo napapokca MOXHA YHHKHY-
TH 3a aonomoroio BHCHOBKY, WO TakKoro UHpYyNbHUKA He

MOXe iCHyBaTH, i mej BHCHOBOK $IKPa3 n0BOAMTbeR UM
napanokcom. ‘

i, nepexonanBOCT] | Hacamnepep
BHYTDilIHbO] Hecynepeunugocri. [Mapanoke Paccena cTaB

rpi3Hoio nepecroporoio: i g HalTOuHiwiji 3 ranyseii Teope-

THYHOrO 3HAHHA — Matemaruui — yj NPpHpPOAHi yMOBH Bu-
KOHYIOTbCH He 3aBxgy.

accen  chopmyaioBas  cgijj

Hanifwos aucr Paccena, 3 j

HOro napanokcom, skuit o3ya.
4aB, wo s nepuwiomy rtomj g HesIBHIA (opmi Bike 6yaa
$opmanbHo-noriyys cynepeunicrs.

iKaBi posnosipnj PO Tpariyui nogjj, Apamy inel, ski
NepexKuny Bueni, O3HaHOMHBILHCE 3 Napanokcom Paccena,
BH 3Hakinere B Kuuxkax: 6, c. 81—104; 25, c. 78—83.
1. Mapanoke Piwapa nanexurs A0 CeMaHTHYHUX 4.
Panokcis. Bin Buppuk TOMY, wio B HaBeaenux MipKyBanusx

HE’ABHO BHKOpHCTaHo OlHE npunywenns, My pPosrasiganu
UHCTO apudmerTnyy; BJIaCcTHB

I OCTi HaTypanbuux uHcen, Tobro
B{:fncmaocp, CPopmynboBanj B Tepminax apupMeTHunyx
LM, 3akoHiB ajj 7 i i

T, 4.). i Bucaosaenus Ha/le)aTHMYTb BXKe He apgﬂb:
MeTHUI, a metaapudmernLi — Hayul, sika posrasnae pisni
BHcaopy

€HHA npo apudMeTHKy. i
. “CMaNTHUHKE napanoke, skuil Mae Ty X npupoay,
Wo # napagoke Piwmapa.

13. aPajloKC yTBOPEHO 3a TiElD K CXEMOIo MipKyBaHb,
lllol i coizm EBatna (aus. Ne 8).

« © Nepuomy peuenni copiamy iinerbes PO NiAMHOXH-
HY MHOM KK KOHeH (MHOXUHY pyanx KOHeH), a B OCTaH-
HBOMY pevenn; maemo YCio MHOXHHY KoHefi. Takum
:"“OM' Y MipKyBaHusx nonyweno MOMHJIKY eKBiBOKauii,
Ka i

H 3ymoBHJia HEMPABH/ILHHI BHCHOBOK «GifHii KiHL
He € Konemy,
15. 17

€pexoxuii, akui Tak 36EHTEXHB CyANiB, 03HAUUB

CBoeig i ; i
BICTH Mir 61 He i OaHH. flk iy BHMAAKy
accena (auB. No 10), nepexoxwuii chopmyaio-

Bap BHYTPibo Cynepeunnse o3nauenns nesuoj niAMHo-
HHH nepexoxux. Cnpasai, us MiAMHOXHHa
» D0 He icHye xogHoro o6’ekra (B Hawomy Bu-
gﬁﬁgy Nepexoxux ua MOCTY), fiKWii MaB 6u BJIaCTHBOCTI,

aHi B

| B fi0ro osnauenyi, (deranbuiwe aus. NOSICHeHHRA
o Ne 10y,
|8. ;[Kmo

a e MoxHa ClepeYaTHesl Npo Te, un € BuCAOB-
CHHaMYy Peuenns 4 i B (cnpaBai, icTHuHe yy XHGHe pe-
YeHygq A?

» TO peyeHHs C 6Ge3 AONATKOBHX YTOYHEHb BBa- |
OBJICHHAM He MOXKH2a

T X X BOHO cTae icTuHHUM BHUCJOBNEHHAM, a npy
— XHGHuM)

‘B DH'lmjy NOMHAKH MOxHa noscHuTy i TaK: Y peueHHsx

G icasc, o Mae pi3HHit cMuca. .

,"m:(g' Usn 3anaya Gysa ony6nikoBaHa B xypnasi «Texj

npo - Olenexcu» (1969, No 3)” 3 orp.notueﬂuﬂl\.a. o Hi

wii becopopj A YTKeBUYY, sikuil HapicnaB ii, ui penak-
";ypﬂa-ﬂy PO3B’s13aHHA 17 Hepigome. He 3Hae iioro

20,

.
Cing anomuoro Pa3y, koau OLHMH apKyw manepy PBa/iH Ha
Ocw: CTHH, KinpkicTy KJanTHKiB 36inbluyBanacs Ha wicTh.
OCK”"’KH Cnovatky 6yno wicts apKyWHKiB nanepy, to i
CTaToyye IuC10 X mano Gyrtu KPaTHUM uleCTH. .
° 20ratup wmir BiATATH rojioBy 3mieBi B Takiii nocii-
ﬁgfl‘"oclﬁ: 1000 —21.47 51315124 109091 -
—I=0,
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22. 6 kBiTHA — genp HapoaxeHHs Eabsu
Y Ued neHb 6Gyna HEMpaBHAbHOI. 3 TuX
BCTAHOBJIEHO, WO fi€Hb HapomxeHHs YKan

23. 3 nepworo ramauus norpiéHo B3AT
3 Apyroro — aBi, 3 Tperboro — TPH,
AecATh, ychoro 55 MoweT. Hkwio
(550+-n), ne neN i 1<ng10, 1
ramaiui s Homepom n.

24. SIkwo posknactu umcno 45] 066 na npocti MHOX-

HHKH, TO AicTaHemo 2X7><ll)(29>(|0|. [Mam’sitaioyn,
IO BCe Tpanuaocs B ocCTaHHij AeHb MicAus, npuxogumo

A0 BHCHOBKY, wio Gom6apayBaHHs Binbynocs 29 yucna:
IHWi MHOXHHKK a6o KOMGiHauii ixHix 106yTKiB He 3an0-
BOJILHSAIOTL YMOBH 3apgaui, Ockinbku 29 — octauuii neHb
Micsus, To ue 6yso B JI0TOMY BHCOKOCHOrO poky. [pora-

FOM mepuwoi cBiToBoi Biiiny 6yB TinbKH oy BHCOKOCHHH
Pik — 1916.

HoBxuua CIIHCA, OYeBHIHO, CTaHOBHJIa 7 niKTiB: cnuc
3aBAOBXKM 2 nikTi 6yB 6y 3aHAATO KOPOTKuM, a 1] Jik-
TIB — 3aHajTo

RoBruMm. Jlumaiorees TPH CHiBMHOMXHHKH:
2, _ll i 101. Yucao 101 He MoXe 6

, 11 Binnosiap
Xe MipKyBaHb
HH — 7 KBiTHS.
H OLHY MOHery,
» 3 ecAToro —
ix maca CTaHOBHTHMeE
0 dhanbwusi MoHern B

Ha pokis, ski
ue: 2X101=202

HHYJIO, TaKUM uHHOM, 404 Pokd. Tomy nomep

1916 —404=15]12

25. PosB’sa3anng JIbloica Kepposaa:

Xotb CYPOB 3aKoOH, HO ou

Koponem 6ria oGolinen:

TO XuTep, cymeer JioBko

O6ofitn 3akoy YJNOBKOH.

Cemb caenmix 3PAYHX MATH
BaXIkl cran koposp CUHTATD,
bICJIH Xonx cBoeij 4ynak

O6bsicHnTs HaBoAw TaK:

«Tort, KTo caen Ha o6a riasa,

SIBHO cuaen ua rias ogum.
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Tort, kTO BHAKT B 06a cpasy,
MoxkeT BHAETb H OLHHMY>.
Iansbie sicHo Bce 6e3 cyoB:
Jivwb wecTHaauaTb MyApeULOB
Ocraertcs npu asope
Hauocurb ypon KasHe.

26. Binnosins -/sioica Keppoasia: SIBHBCA NpPHS-
" 3P03yMino, nymMaeTe, WO B 3GHTKY BHAL 6 neucis?
1e1b 3anos3astoro Tearpana i O BTPATHB BIH a, ane po-
it 10Hmit npyxe! Bawa Bianosins Uttt ad
HTb Bam yecTn, 60 NoKasye, LU0 BH He MaeTe B CBOEMY
Woro yasnenns npo Te, K NilOTb JIHXBapi: apxe  aimay
PO3B’i3anmi B BuxomHAH i3 TOrO, HIGH AMXBAP
TeCs cBoiM pemecsiom 6€3KOpHCIHBO. ) . Y . i
8. Moxmry)mi YOTHPH BapiaHTH KOMGiHALIH ABEpPEH 1 0XO
poHlliB: 6
L. IBepi na Bsoso. OxopoHelb — npaBaoJio - abay
Bepi Ha Bosio. OxopoHelb FOBOPHTb g P .
3. IBepi B nesomo. OxopoHenb — npaBaoJio6. -
4. liBepi B Hesoro. OxopoHeub TOBOPHTH &%"%Ka)ge‘
OXyM'sika 3anuTaB OAHOTO 3 OXOPOHLIB: «3» Y nep-
"8l foBapuw npo mpepi, sKi TH OXOpOHAELLF> b: «BiH
Womy Apyromy Bunaaky BiH GH mouys anom?q.emep-
SKaXe, wo Boun BeyTs B HEBOJIIO». ¥ TPeTboMy OHH Bo-
L°My BHNanky signosiab Gyne: «Bin ckaxe, mo B ~
YTb Ha Bosjox. .
- OnHe 3 MoxaAuBMX 3anuTaHb MOXe GyTH TaKH‘TP;
Sk 3anutartu 6yab-sIKOro TBOTO onqonnemmgmxg;(mo
8€lle us nopora B Ceslo, UM BIAMOBICTb BiH «TaK»?» Skuo
“PH ubomy jiorik Nokax<e Ha Aopory, sika BENE B ceO or
KOXHuuj OCTDiB’AHHH BiAMOBICTb «TaK», FIKIIO Ha AOPOTY,
K2 He gepe g CeJlo, TO KOXHHA BIiAMOBICTb «Hix». e
80. Jlorik nsiui sanuras ocTpi’aHMHa: «Hu q.eri";):{i»
TH HpaBny 3 Henpasnom?» ]'quyBlnPl Yy B1ANOBIAb ABIY emeH’i
JAorig li3Hapes 6, wo mnepen HUM MpEeACTaBHHK n.nmm s
nLaBAOMOGiR, ABi cTBEpAXKYBAAbHI BILMOBILi s,
TP Te, 0 nepes HAM NMPeACTABHHK 3aKOPEHIIHX Opexy oro
Blanogjcry «TaK» i «Hi» Mir JuiIe NpeiCTaBHHK TPeTb
Mesi, .
31 Kocui, Bopozna i ABac — nenpasausui, Kupnanp —
"aniBnpapupens, [osroyx — e 10 706 HHe
" OXHHUHA 3 MyApeuiB Mir AymaTH, Wo #oro i i cMmie-
8. Tlepuwnii nepexotanuii, o fioro 106 ancTas, boro
Then yapy 3a6pyAHEeHMM O6JIHYYAM APYroro i TpPeThboro.
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ABi4i 3anuras [7.:
CboroaHi?» IMepuworg pasy 6

epea I1. i B. qor
«Bu 3aBXIH rop
«Bu 33aBXIH roag

ik nocrasug on
OPHTe mpaBpy?» [T

202

- Luym
Y2 mpaBuibHOI Bianosiap
«Hi», npyroro Pasy «Taks.

He # Te x 3anuranug:
OTiM Bij 3anHTag:
PHTe Henpaspy?y

. Ha COH, YH-
87. Jlorik no kinbka pasiB Bpaxoagaa: :::nunn B HbOro
HHS KHur, A03BinAs, nopory Towo. Bou KaHiKy/H, CBATa
y Bci D.Hl poKy’ B ’]‘()My YHCJII y BHXIAHI,
Towo.

Ta

. i 1o Baulol
38. Actposior Binosis: «§ noMpy 3a TpH RHl A
CMepri»., A X i Hebe3-
I;'rpo.noru IHKOJIM BAaBaNHCA 10 B'ﬂ"a"ﬂgg:l‘i aBTOpH~
HUX BuHHKIiB, W06 Hiﬂ’l‘BHMaTH CBOCKT>0 BOHH i caMi He
"IKeHaykn — acrpodorii, oAy e 60M IXHbOTO iCHY-
HH, ane posyminu, wo 0Ha € 3acH matematHk JLxi-
PakHs. [lepekasyiots, wo 'TamHCbK"T‘a cyuacHHKaM G6yB
PO%aMo Kapnawo (1501—1576), sku OT, HanNpopOKyBaB
Binomuis Hacamnepen ik JiKap i acTpod urtio Kaprako B
CBOI0 cMepTh Ha 1576 pik. A OCKINbKH )KG He 3aTbMapHTH
ueit yac HIlO He 3arpoxysaJjo, TO l;l.noonom- .
©128# actposora, sin yuopis cege ¢ yac acrposora Mi-
AMH i3 CHHiB 3HAMEHHMTOro B CBiil ' e Mitwesb,
Wean Hocrpapama (1503—1566), Ha 3aB6aueHa HHM Ha
yeNankysas npodeciio 6atbka. Koau o B TOH uaC Ko-
P. noxexa m. [Nysena, 610k0OBaHO CTPOJIOT-CHH caM
PoniBeLkimy BilicbkaMu, He TpanuJjacs, au.nu 32 BillLYHOM.
MNanus wmicto. Munpki rOpOAsiHH c'rex(i oty
‘qponora cnifimanu na micui qum([)y HLOFO 3BEpTaBCH.
- Bimyn Bis o6aik THX, XTO nKiBiFOBOPHB iM, Ha-
in 3anucysaB iMeHa MaiiGyTHiX 6aTh CBOIO KHHTY 3allH-
"Puknan: «¥ pac 6yne xsaonuuk», a B
Cysag: i Ka». .. JKyBaBCsH
Y KEl’.u:ﬂ‘\::;:sH ;enxnﬁ yac y K".'eﬂiﬂ;“:a;;::%%igu pos-
XIONYHK, Bouy auByBasmcs TOHHOCTL B usllxmo X HapOAXY-
"OBinsiMu 3minHIoBaK fioro p?“yTau"or; HXOJHJIH [0 Billy-
Nlacs niByynka j poerqu.Hl 6aTbKH 3gcnoKOTT"c”’ 3amu-
> Bil 106’310 npuiimas ix, HPOCHBauaxonuB 3anHc i Ka-
TyBagp ixHi iMena, pPO3KpHBaB KHHTY, HTHCS nquHnga._OCb
3aB: «Bce BipHo, y Bac mana HaPOH)KeHi 6aTbKH HLLIH 3
T Y Mene Tak i 3anucaHo». 36eHTe OUyTH UM He 3pO3y-
Hi'-mM, AHBYIOUHCH, IK BOHH MorJH Hen03noBiﬂa‘"H npo Tte,
MiTH Biurypg j, 3BHYaiiHO, HikOoMy He P . oo
O34 panuaocs. ) a Lyxe
40, th'::K;pSQ-niTHbOFO apycs o;lp)(/;(;‘ zcapozuscn CHH,
i B 18 pokis cTaB 6aTbkoM. Y Hb yXKHBCS BLpYTe B
"KHH B ToMy x poui nomep. Barbko ?3%2 CHH, fIKHH Temep
65 POKiB i yepes Pik y HBOTO HaPORi“"epmom cHHa 1104%";'
Coteaneation y oal B epr epors i 05
Pomxkenys apyroro npoiiuio 48 poBoro npouecy cnpa
OTxe, gig Cmepti Gpara A0 cyno
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npoiwno 140 pokis (924-48=140), xoua Ha nepwu# no-
TS0 1€ 31a€TbCs HeHMOBIpHUM.

alla MaHApiBKa y cBiT Mapafokcis nigifiwna 1o Kinys.
Mu no6auunu, mo flapajokcn — ue cBoro poay «3axmucHa

'~ P2IHB BU3HAYHMI PpanLy3bKyj]
Marematuk I’ Anam6ep (1717—1783). Kopucryiitecs uieio
flopanoio, mam’sraioun Takox Cl0Ba BuxaTHOro papsy-
CbKOTrO  MaTtemaThka j
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OHe i3 camux NNigHKuX. 3anaBaiitecs HHM noyacTiwe!s

BUKOPUCTAHA TA PEKOMEHAOBAHA NITEPATYPA

Knuea — dobpuit naye, axul nosiavuo,
ane HeYxuabHO niGHIMae wap 3a wapom.
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MOB 3iPp AA€E Ham HenpasunbHi abo HeHaAilini
3a nesHuxX p):) peanbHi NpeaAmeTy. | sce x B 38MUaliHMX ymoBax
BigomocTi N

e HamiRHUM 3acobom opiemauii’ B nNpocropi. -
3ip noAMHK MOTNa NPaBMALHO 30picHTYyBaTHCS B npocropi
Konu 6 moauHa Hei‘x opraHia 4YTTH, TO BOHa NpocTo 3aruMHyna

3 AonOMQEO}OT;::Mm 6opoTbbi 3a cBOE icHyBaHHs,

6 y saxkin 1!



