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MeToguyeckue yKa3aHua gna o6yqarou.w|xc;| no OCBOEHUIO ANCLUMNITUHDI

Mpuctynaa K wM3y4yeHuo y4yebHOM AUCUMNIUHBLI, LenecoobpasHo O3HaKOMUTLCA C
y4yebHOM nporpammMon AUCLMMMNHBI, 3NIEKTPOHHbLIM BapuaHT KOTOPOW pa3MELLEH Ha
cante b® BI'Y.

OTO NO3BONUT 0BYyYaLMMCS NOMYYUTb YETKOE NpeacTaBeHune o:

e [epeyHe U coaep>kaHnm KomneTeHunin, Ha opMMPOBaHNE KOTOPbIX HanpasreHa
ANCUMNIINHA;

e OCHOBHbIX LIeNIAX 1 3agadyax AUCUNNINHBI;

e [MNaHuMpyeMmblX pesynbTaTtax, MNpeAcTaBNeHHbIX B BMAE 3HAHUK, YMEHUA U
HaBbIKOB, KOTOpble [OMXKHbl OblTb CopMMpoBaHbLI B npouecce WU3yveHus
ANCUUNIINHBI;

e KOMMYECTBE 4acoB, MPeAyCMOTPEHHbIX Y4YeOHbIM MMAaHOM Ha WU3y4vyeHue
ANCUNNANHBI, OPMY NPOMEXYTOYHOM aTTecTauuu,;

e KONMUYecTBe YacoB, OTBeAEHHbIX Ha ayauUTOpHble 3aHATMA W Ha

CaMOCTOATENbHYI0 paboTy;

dopmax ayauTOpPHbIX 3aHATUN N CAMOCTOATENbHOW paboThbl;

CTPYKTYpE AUCLUNIINHBI, OCHOBHbIX pasgenax u Temax;

cUcTeEME OLUEHMBaHUS Y4eOHbIX JOCTUKEHWUM;

y4ebHO-MeToANYECKOM U MHPOPMAaLMOHHOM obecnedeHnn GUCUUNITUHDI.
OcHOBHbIMM hopMamMn ayauUTOPHbIX 3aHATUI NO OUCUUNINHE SABMAIOTCS NEeKunm
N MpaKTUYeCKne 3aHATUS, MNocelleHne KOTopbiX obs3aTenbHO And BCexX CTYAEeHTOB
(kpome cTygeHToB, 0by4aoLWmMXca N0 NHOMBUAYANbHOMY NIaHy).

B xomoe noaroTtoBKM K NPaKTUYECKUM 3aHATUAM CTYAEHTY HeobXxoauMO U3y4uTb
OCHOBHYIO NiMTepaTypy, O3HAKOMWUTbLCA C OONOSHUTENbHOW nuTepaTypon. [lpwu
noaroToBke [JoKnaga O >XWU3HM W TBOPYECTBE BbIOAKOLWIErOCA YYEHOro CTYAEHTY
HeobxoamMmo nogobpaTb WHTEpPecHble Ouorpaduyeckne cBeAeHWs; OOKMag AOSMKeH
COMpOBOXOAaTbCA Mpes3eHTauMen B COOTBETCTBMM C TpeboBaHWsMKU, MpUBELEHHBbIMU
HUXe:

—COOTBETCTBME COoAEePXaHUSA Npe3eHTaLmm NoCTaBNeHHOM Lenu;

—cobnogeHne NpuUHATBIX npaeBui opdorpadun, MNyHKTyauun, COKPALLEHUA W
npasun oopMsieHnst TekcTa (OTCYTCTBME TOYKM B 3arofioBkax u T.4.);

—OTCyTCTBME  (paKTMYecKMx  owmnboK,  OOCTOBEPHOCTb  MNpeacTaBfeHHOW
MHopMauuu;

—NaKOHMYHOCTb TEKCTa Ha crnange;

—3aBepLIEHHOCTb  (codepXaHwe Kaxgoum 4YacTu  TeKCTOBOM  MHGopMauuu
NOMMYECKN 3aBEPLLEHO);

—CXaTOCTb U KPaTKOCTb U3NOXEHUHA, MaKkCMMaribHas MHPOPMAaTUBHOCTb TEKCTA.

MeToaunyeckmne matepmanbl 4nsa odoy4aroWMXca No NnoAroToBKe K
npakTU4eCKUM/NnabopaTopHbIM 3aHATUAM

Ne Tema 3aHATUSA PaccmatpurBaeMble BONpoChI
WcTopus passutus | [IpeBHenwmne unsnnusauuun. [pesumin Ervnet, ermneTckas
MaTeMaTnku. HymMepauus, maTtemaTnyeckne 3HaHusa ermnTsH. VIcKkyccTBo cyeTa,

Matematuka [ipesHero | erpnetckue apobu, reomeTpuyeckme 3HaHWs. 3HaveHne

1 | BErvnTa u Basunona maTemaTukv [peBHero ErunTa. [JpeBrHuit BaBunoH, BaBuUnoHckas
HyMepauusi. BelumcnutensHas TexHuka, apudmeTnyeckme
3agaun, anrebpanyeckne MeTofbl, FeOMETPUS Y BaBUIOHSIH.
3HayeHve matematukm [lpeBHero BaBunoHa.

MaTematuka [pesHeil | [peyeckast Hymepaums, pa3suTtne Hayku OpesHen peunn,
Mpeuun danec Munetcku, MNMudharop, anroputm EBknnga, Apxmmes,
3eHoH Onewickun, OemokpuT, EBookc Kevackmi. Hayka B
ANNUHUCTUYECKMX CTpaHaXx, «Havyana» EBknnga, ANonnoHum
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Meprcknin n ero «KoHnveckne ceveHns», MepoH
AnekcaHgpunckun n «Metpukn», «MaTemaTudeckme
noctpoeHua» Knasaus MNronemes, OuodaHT. 3HayeHne
rpeyeckon MaTtemMaTuKu.

OcobeHHOCTN pa3BUTUS
matemaTtukm B Kutae n B
NHgun

[peBHnin n cpegHeBekoBbl Kntam. OCHOBHblE MaTeMaTUYecKme
TpakTaTbl. MaTemaTtuka B 4EBATU KHUrax, npasuno ®3H 4sH, Jlo
Xyan «Martematumka mopckoro octpoa», CyHb-Li3bl, YKy Lwn
Lise, UnHb Li3to-wiao. OpeBHss n cpeaHeBekoBas MHaua. VII-V
BB. 40 H.3 — «lllynBa cytpa» («KHura BepeBkmn»), IV B. H.9. —
CupaxaHnTbl, 499 — «Apuabxatmam» Apuabxattel, VI-VII BB. —
aHOHMMHasi pykonuch no apudmeTrke n anrebpe, 628 —
«YcoBepLueHCTBOBaHHasA Hayka bpaxmbl» bpaxmaryntel, 850 —
«KpaTtkun kypc apudpmetmkuny Marasupsl, XI B. — «Kypc
apudpmeTnkny Wpuaaxapel, Xl B. — «BeHew, Haykn» Bxackapsbil |l.
NHaMACKMIn MeToq COCTaBNEHNsI Marmdeckmx KBagapaTos.

MartemaTtnka B Pumckon

HOuodaHT AnekcaHgpuinckui, MNMann AnekcaHgpunckui, TeoH

“mnepuu CmupHckmi, Apxumes
MaTtematuka  HapogoB | Apabckmne Hymepaumm, «O6 nHgunckom cyete Myxammep an-
CpepHen Asnn n | Xopesmu. PasBntne matematukm B CTpaHax ucrnama, BeeaeHune

BnwxHero Boctoka

OecsaTuYHbIX gpoben an-Kawu, Omap Xanam, nssrnevyeHme KopHs
nobon ctenenn n3 Lenoro Yncna B «C6opHMKe No apudpmeTnke
C NOMOLLIbIO AoCKU U nNbinuy Hacup ag-AuHa at-Tycu, «KHura o
TOM, YTO HEOBXOAMMO PEMECIIEHHNKY U3 FTEOMETPUYECKNX
npegcraesneHnny Aby-n-Badbl an-bysmkaHn, «PaccyxgeHme o
umnpkyne ansa 6onbnx kpyroe» M6H an-Xancama, «KHura o
Hayke 3Be3a» Aby Abaannaxa an-batranu, «KaHoH Macyaa» an-
BupyHu. 3HayeHne maTeMaTtukm CTpaH ucnama.

MaTtemaTuka
CpenHeBeKOBbA U 3MOXU
BospoxaeHus

MaTtemaTtuka CpegHeBekoBbs, «ApndmeTurka no obpasuy
nHgunues» Makcuma MNMnanyga, NoaHH MNegracum n Ncaak
Aprup, kBagpuym, Annunn Mannun CesepuH bosumii, MoHax
Bepna JocTonouteHHbIn, «KHWra abaka» v gpyrve Tpyabl
JleoHapao ®duboHa4vum, MopgaH Hemopapuin, Tomac
BbpageapauH, Hukons Opem. 3noxa Bo3poxaeHus, anrebpanct
®pa Jlyka bapTonomeo ge lNavonun, Hukona Lwoke, Hukono
TapTtanbs, bxeponamo KapgaHo, «Anrebpa» Padgaanb
Bombennu n MHMMble BenuuuHbl, «ecaraa» CumoHa CteBuHa n
OecsTnyHble apobu, PpaHcya BueTT, lleoHapao aa BuHuwm,
AnbbpexT Adiopep. 3HayeHne mateMaTmkm anoxu BospoxaeHus.

MaTtemaTuka Hosoro

BpPEMEHMU

Passutne matematuku B XVIl Beke. AHanutudeckas reomeTpus,
Pene Oekapt, Pepma, J1. Aiinep. YcoBepLLUEHCTBOBAHNE
BbluMCnuTEnNbHBIX MeToadoB 1 cpeacTe B XVII Beke. [xoH Henep,
IbxoH Cnenpgensb, MeHpu Bpurr n Tabnuubl norapndmos.
Bunerensm Wnkkapa, bnes Mackanb, JlenbHuL n nepBble
CYETHble MaLUVHbl. MIHTerpaumoHHble n anddepeHumansHble
meTtoabl, Kennep, Wcaak HetoToH, MNoTdpug NendHuy. Passutue
maTemaTukm B XVIII Beke, V. BepHynu, JleoHapa Snnep.
Pa3BuTne annapara matemaTu4eckoro aHanumsa, Teopema
Tennopa, XXaH JlepoH Janambep Passutne reometpun, Macnap
Mowx, CosgaHue npegnochiiiok COBpeEMEHHOM anrebpsbl,
«Bceobwas apudpmetnka» U. HotoToHa, XKosed Jlym JlarpaHx.
Teopus uncen, paboTtbl Annepa, MNeep Pepma. MeTogbl Teopum
BEPOATHOCTEN U KOMOMHATOPHOIO aHanmnsa.

Passutne maremaTtuku B
Poccun

[peBHepycckas HyMepauums, npakTudeckue apudpmeTuka un
reomeTpusi, pycckme apudpmetnyeckune yuebHmkm XVII Beka,
«ApndpmeTturka» MarHuukoro. OcHoBaHue NeTepbyprckon
Akagemuu Hayk, JleoHapg Snnep un ero y4eHukn n bnuwxkanwive
copatHukun. XIX Bek: H.W. Jlobauesckuin, M.B. OcTporpaackun,
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O.N. Comos, IN.11. Yebbiwee, A.FO. Jasngos, C.B. KoBanesckas.
XX Bek: H.H. JlyauH, A.A. XviHumH n A.H.Konmoropos,
M.C. AnekcaHgpoB v ap.

CoBpemMeHHast Matematuka XIX Beka. l'eometpusa, Kapn ®puapux Maycce,
maTemaTyika Y [aMUnbTOH, LWKOMa NPOEKTUBHLIX reoOMeTpoB B ['epmaHuu,
BepHxapg PumaH, reometpus Jlobadvesckoro, denukc KnenH.
Matematunyecknii aHanua, OrtocTteH Jlyn Kowwm, Beneptpacc,
9 Abenb, Akobu n gp. Anrebpa n Teopusa uncen, Osapuct Nanya.
Teopus BepodaTHocTen, Kapn MNupcoH, OracT ge MopraH,
Ibxopox bynb. O6ocHoBaHne maTtemaTtukun. Kowu, BeepuTtpac,
MeaHo. Teopusa MHOXecCTB, Meopr KaHTop, AHpu NyaHkape,
Hasng MNunbbepT. XX BEK: OCHOBHbIE AOCTMXEHMS, [epmaH
MwHKOBCKMIA

O6wan xapakTepucTuKa OCHOBHbIX 3TaNOB Pa3BUTUS MaTeMaTUKU
Tema: MaTtemaTuka [ipeBHero Erunta n BaBunoHa
LpesHelwue yusunusauuu
Hanbonee gpeBHWE MUCbMEHHblE MaTeMaTUYeCKME TEKCTbl, U3BECTHble B HacTosLlee
BPEMSI, COXpPaHUIMCb NpMMEpPHO OT Hadana |l Teicayenetns go H. 3. K aTomy BpemeHu
OTHOCUTCA pacuBeT ABYX BENUKUX uuBunusauum gpesHoctn — Ervnta n BaBunoHa. ViMeHHO B
9TUX rocydapcTtBax MOABNAOTCA MaTemaTuyeckume 3agadvm, K  KOTOpbIM — MpuBOAUT
HeobXoaMMOCTb pacyeToB MpuM NPOBELEHUMM KaHanoB, CTPOMTENbLCTBE MNMOTUH, AOBOPLOB,
XpaMmoB, BOEHHbIX ykpenneHun n 1.4. O6 3TMX 3agadax M roBOpST Te MareMaTudeckue
OOKYMEHTbI, KOTOpble B TOM MMM WMHOM BUOE COXpaHWNUCb OO Hawero BpemeHu. B Erunte
MaTemaTUyeckne TEeKCTbl MMCanucb Na XpPynkoMm nanupyce, MHOrga Ha Koxe, U COXPaHWuUCb
TONbKO Te TEeKCTbl, KOTOopble OblNMM MOMOXEHbI B NUpamMuabl, BaBUIOHCKUE e TEKCTbl Oblnu
HanuMcaHbl KIMHOMWUCBID Ha CbIPOW [NIMHE, KoTopas 3aTteM obxuranacb, M OO HAc OOLWo
OfPOMHOE 4YMCNO MaTemMaTU4eCKMX KIIMHOMUCHBLIX TekcToB. Mexay ermnetckumum u
BaBUTOHCKMMWN MaTEMATUYECKMMUN TEKCTAMM €CTb CYLLECTBEHHbIE Pa3nnyns.
LpesHul Eaurnnem
BoNbWKWHCTBO MaTemMaTUYeCKMX TEeKCTOB,
© coxpaHumBLUMXCA B nNamsaTHukax [pesBHero Erunta,
HanucaHbl Ha nanupyce — Gymare, BblAenaHHOM 13
ctebnss  ogHOMMEHHOro pacTteHus. B anoxy
[peBHero yapctea ermnTsHe nucanyu npu NOMoLLn
nepornnoB — PUCYHOYHOrO MNUCbMa, B KOTOPOM
Kaxabld PUCYHOK un3obpaxkan Cnoso WNU CRor.
3atem unepornuguyeckoe nNMcbMo 6bino 3aMeHeHo
Gonee NpocTbiM MepaTU4EeCKMM MUCbMOM, rae OT
Kaxgoro  mepornudga  OCTanocb  HECKOSbKO
XapakTepHbIX LITPUXOB, a eLlE no3xe BO3HMKaeT

CKoponncHoe gemMmoTn4eckoe nncbmo.

Ty <7 .:“" Ay [
% Sniepe’ e EE R
N
Puc. 1. Kapta OpeBHero Erunta
Cawmblii oonbLuon,
COXPaHUBLUMIACA OO0 Hawux AHewn
OPEBHEErMNeTCKUN  MaTemMaTU4eCcKuin
TEKCT — 9TO TaK Ha3blBaeMbIi nanupyc
PaiHga, cogepxawun 84 3agaun. Eweé
oavH BonbluoKr nanupyc coaepxut 25
3aday. OTU OBa TEeKCTa — Ba)KHeuLuume,

Puc. 2. Manupyc PanHpa (Axmeca)




XOTS1 U HE eguHCTBEHHble. Oba nanupyca OTHOCATCHA NPUMEpPHO K Hadvany |l TeicayeneTusa 4o H.
9. MoYTM HMKaKMX AaHHbIX HET O MaTeMaTuyecKkux 3HaHuaxX PaHHero v [JpeBHero uapcTs.
CoxpaHunnucb TONMbKO YUCIOBbIE 3anUCK, [a PUCYHKM HA KaMeHHbIX nnauTax W CTeHax,
CBMOETENbCTBYOWME, YTO XYAOXHUMKM ymenu wu3dobpaxaTb npegMeTbl B YMEHbLUEHHOM
MacwTtabe C MOMOLLbI KBagpaTHbiX ceTok. OAHako WM3BECTHO, 4YTO Ha npoTskeHun |l
TbiCAYeneTus OO0 H. 3. CyllecTBOBanNu pasBuTasd NMUCbMEHHOCTb, HyMepauusa U MeTporiorns, Ha
OCHOBaHMM acTPOHOMWYECKUX HabntoaeHun Gbin pa3paboTtaH KaneHgapb. 370 ObINO Bpems
CTPOUTENBLCTBA NEPBLIX NMPaMUA.

Hocutenammn HayyHbix 3HaHuMi B [peBHem Erunte
ObINN Tak HasblBaeMble NMUCLbl — YMHOBHMKWN, COCTOSIBLUMNE
Ha rocygapCTBEHHOM wunu  xpamoBon cnyxkbe. [Mucubl
obyyanucb B creumanbHbiX wWwkonax. menuce n BbicLine
NUCLIOBbIE LUKOMNbI, MMEBLUME TOPXECTBEHHOE Ha3BaHue
«QoMa  KU3HW». YNOMSIHYTble Bblle MaTemaTudeckune
nanupycbl 661 cocTaBneHbl AN y4ebHbIX Lenen.

Eaunemckas Hymepayusi

Ervnetckaa wnepornuduyeckas Hymepaumsi OGbina
YNCTO aAAUTMBHOWN: erMnTsiHe nmenun ocobble 3HaKN TOMbKO
ANA eQuHUUbBI, OEeCATU, CTa, TbiICAYN, AeCATM U CTa ThiCsu,
MUANIMOHA W AdecaTn MunnuoHoB. [lpu 3anmcu 4ucna
nepornmdbl NUCanncb CTOMbKO pa3, CKOMbKO B AAHHOM
yucrne egm

HUL, B
COOTBeTCTByI‘OLU, Lwdpa Wepornudg Yro wsobpamaet
704 pa3p;|p'ax, 1 MepHanr nanka
Puc. 3. ﬂMceu npuyem
10 MyTel ANA cEOTAa
paspdanbl  3anucbiBannCb B NopAake, O6paTHOM
Halwemy (cnpaBa Haneso). 100 Meputenssan sepéska
B Gonee CKOpOMUCHOM MepaTUYECKOM
nMCbMe, KOTOPbIM U HanMCaHbl gowlenuine A0 Hac 1000 LlSETDe nooea
MaTeMaTundeckmne nanunpycbl, UMETCA YyXKe ocobble
3HaKM KakK And nepsbiX OeBATU 4ucen, Tak U ana 10 000 Maney

AECSATKOB, COTEH M TbicAY, BblpaboTaBwmecss u3
nepornnduryecknx n3odpakeHnn aTux Yncen.

Kpome 0003Ha4YeHun LenbIx yucen,
erMnTaHe MMenu Takke creunanbHble 0603Ha4YeHns
A1 HEKOTOPbIX APOGE. 1000 000

Mamemamuueckue 3HaHusl e2unmsiH

MaTemaTudeckume 3HaHWUA ermneTckoro Puc. 4. Cucrtema cuérta
nMcua MNo3BONSANM emy NPOU3BOAMTbL pacyeTbl Mpu
cTpouTenbHblX paboTtax, cbope HanoroB, obMeHe M pacnpegeneHum npoaykToB, U3MeEpPeHUn
nnowagen nonenm m o6bLEMOB MNMOTUH U 3epHOXpaHunuw, M T. n. OCHOBHOE BHUMaHWE B
E€rMneTCKMX TeKCTax CKOHLUEHTPUPOBAHO HEe Ha MeTodax pelleHns 3agad, a Ha camux
BblUMCNEHUsIX. I camu MeToabl HacTo 3aBUCAT OT TEX BbIYMCIUTENbHbLIX TPYAHOCTEN, KOTOPbIE
BCTAlOT nepepq pewarwmum 3agady. 3agayum B
noaaensaowemM OOSbLUMHCTBE €Llle COBCEM He
abcTparnpoBaHbl U He 0600LLEHbI.

KoHeYyHO, u3noXeHne MaTemMaTUku,
nMCbMEHHOE WM  YCTHOe, npeanonaraeT
HEKOTOPYK  cuUcTemMaTM3auuio  Martepuana.
OHa BcTpevaetca B nanupyce PanHga.
Knaccudukaumsa sagad nponssoamnach He no
MeTogam, a no temam. [pn aToM hbakTnyeckn
onpegensanacb MateMmatuyeckas CyTb AaHHOM
e A XSS rpynnbl, @ 3Ha4YUT, €4uHbIA METOL peLUeHus,
i, = : LY &> Y > vem 100 XOTS OH He 6bin cdopmynmpoBaH 00LWMM
|

Ao pmarmerrc L SKX - S obpasom. Kaxxgas 3agada pellaeTcs 3aHOBO,
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Puc. 5. MockoBckuMi nanupyc



0e3 kakux-nmbo nosicHeHun, B uncrax. OgHako Mpu pPeELUEHUM BbIYUCIIMTENb MOMb3YyeTCH
HeKoTopbIMM OOWKUMKM 3akoHamu. UMHoraa paeTtcsi npoBepka HangeHHoro peleHus. [Ons
TPEHMPOBKU Y4YalLMXCA COCTaBNSANUCbL 3aadvu pasBnekaTeNnbHOro xapakrepa, He MMeBLUve
NPSAMOro NPaKTU4eCKOro NPUMEHEHMUSs], TNBO TONbKO MMEBLLME BUA, NPaAKTUYECKMX.

Uckyccmeo cyema

CueT y ervinTsiH GbINT MO cBOEN naee o4veHb NpocT. OH COCTOSN M3 YMEHUS CKIagbiBaTb,
yABavBaTtb, A4ONONHATL Apobu Ao eguHuubl. Cama cuctema cumcneHus 6bina aganTmeHon. B
TakoM CUCTEME CHUUCIIEHMS CIIOXKEHME B MPUHUMMNE BO3MOXHO 6€3 3HaHWs Hau3ycTb Tabnumubl
CINOXEHWS, AOCTAaTOYMHO MEXaHW4YeCKM MpPUCYUTbIBATb €OuMHULbl U YMETb MepexoguTb U3
paspsga B paspsa.

YMHOXEHMe Ha Lenoe 4ucno u aeneHne 6e3 octatka NPOU3BOAUIIMCH C MOMOLLbIO
YOBOEHWS, T. €. OQHOKPATHOrO CNOXEHMS Yncna ¢ camum cobon. Y ermneTckoro nucua He 6bino
B pacnopsiXeHuu npaBun Ansg YMHOXEHUS 1
jeneHus 4ucen, He ObIno  Tabnwuubl
YMHOXEHUA. Y[OBOeHne — npocTennmn
CnyyYyam YMHOXEHUS,, HO OrpaHu4yeHue um II | QQQQ iii
BMEKNo 3a coboin rpOMO34KOCTb YMHOXEHWS
N geneHna paxe B npegenax obnactu I I | QQQ ii
LenbiX 4ucen, He roBopsi yXe o Opobsx.

Ocobo Bblaenanuch ewe ymHoxeHne Ha 10

M 5 T. e. yuuTbiBanMCb CBOWCTBA Puc. 6. Uepornudcmyeckas sanucb ymcna
[ECATUYHOWM CUCTEMBI. Jenexve 35736

NpoM3BOAMNOCL Kak [encTBue, obpaTHoe YMHOXeHuto. HenocpencTtBeHHO «npobyeTcsay,
CKOMbKO pa3 AenuTenb CoaepXutcs B AenuMmom. YacTHoe cknagbiBaeTcss U3 yucen,
COOTBETCTBYIOLLNX OTMEYEHHbLIM craraembiM genutens. Hapsgy ¢ yaBoeHMeM npu AeneHun
ynoTpebnsanock pasgBoeHue.

C BO3BeaeHMEM B CTeNeHb M W3BMEYEHUWEM KOPHSA erunTsaHe umenu Aeno npu
HaxoXaeHun nnowagn KkeBagpata u obbema Kyba unu CTOpPOHbI KBagpaTta Mo ero nioLllaaw.
OpaHako cneuunanbHON TEPMUHONOIMK AN 3TUX OENCTBUI L€ He CyLLLeCTBOBaro.

Eaunemckue dpobu

CambIM TpyaHbIM ObIn crniydan Heuenoro geneHund. O6wmmmn paunoHansHeIM1 4pobamm
ervnTsiHe He onepupoBanu. Ho npeacraenenus, paBHoOCUIIbHbIE Maee obLien gpodu, y ermnTsH
NMEeNUCb, NGO OHM yMENK NO-CBOEMY BblpaxaTb YacTHble. [Ind 9TOro MM CRyXunun anumkBOTHbIE
apobn — gonun eanHuubl. 3TO NepBoe nosiBrieHne apoben n3 npouecca ApobneHus Lenoro Ha
4yacTu, ecnn He cYMUTaTb «HaTypanbHbIX» Apoben Tuna 1/2, 1/3, 2/3, 1/4, 3/4, 1/6 n 1/8, koTopble
UMENN VHOMBMAyanbHble Ha3BaHuA. [eneHune xe eguHuubl Ha GOonbLIoe YMCHO B MpakTUKe
BPSiA N BCTPEYanocCb, HO BbLIMOMHAMNOChL B 3adavax BbIMUCIUTENSIMU «TEOPETUYECKN», Mpu
MbICITIEHHOM Apo6neHnn.

AnNuKBOTHbIE OpoOM Tuna 7/1 SABMSKTCSA NEPBbIMU anropuTtMuMyeckumu gpodsvun. B
APEBHEErNNEeTCKON MaTemMaTuke [anee 3TUX OCHOBHbIX Apoben, nonyyYmBlUMX Ha3BaHWe
€rMneTcKMX, pasBuUTME He MOLUSO.

Tem camMbiM B BbIMUCIIUTENBHOMN

| |1 | oo TeXHVIKe ApPEBHero ErvnTa
I I Cl I I I n I”I nosiBunack  TEOPETUKO-YMcrnoBas

1 1 1 3agadva o pasnoxeHun gpoben na

CYMMY anuKBOTHbIX. 3agadya, He

5+ 1/2 + 1/7 + 1/14 (: 5 %) nmerLias €AVNHCTBEHHOIO

pelleHns, pelwanacb eruntsaHamu
Puc. 7. Mpumep 3anucu apoGeit n3 nanupyca PaiiHpa  SMMUPUHECKN, B HECKOIILKO 3TaMoB.

Cawmble npocTble
pasnoXeHus NUCLbl AOMKHbI ObINKN 3HaTb HAaU3YCTb, OHW BCTPEYanuCb Ha KaXXaoMm Lwary, u K HUM
npuBbIKNK. B TekcTax oHn ynoTpebnsatoTca 6e3 ocobbix pasbacHeHun. B ganbHenwem, HayMHasa
c n = 31, Korga BbIYMCIIEHUS YCINOXHAITCH, npuberaioT MeToAy TaK HasblBaeMbIX KpPaCHbIX
BcnomoratesnbHblx 4ucen. OHM  npenctaBnawT cobor MpuM  M3BECTHOW  MOAepHU3auum
AONOMNHUTENbHBIE MHOXWUTENW. HO OT COBPEMEHHbLIX AOMOMHUTENBHBLIX MHOXUTENEW OHM
OTNNYATCHA MPUHUMNUANBHO — KpacHble 4Yucrna MOryT ObiTb He TOMbKO LEenbiMW, HO U
ApO6HbIMKM, T.K. 30ecb OOLMM 3HamMeHaTenem sBnsieTcA He HaummeHbllee obulee KpaTHoe, a
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npocto B OONblUMHCTBE cnyyYaeB HauvbonbluMK U3 3HamMeHaTenen AaHHbix apoben. Bce
ocTanbHble Apobu BbipaXarTcs Yepe3 3Ty HaMMeHbLUYy Opobb, «M3MeEpPSITCA» HEKOTOPOM
MUHUManNbLHOM MepOoK, KOTopas He Bcerga MOXET Lenoe YMcro pas YNnoXuTbCA B 3agaHHbIX
BeNMYmMHax.

Mpn pelieHMn BbIMUCIIUTENbHBLIX 3a4av MOHATME 4Yucrna pasBuBanocb. [pobb cTana
NMOHMMAaTbCA KakK Mepa, Kak MMEHOBAHHOE 4MCIO: «CTOSMbKO-TO Takux-To». OgHako 3To
0000LLeHne He NpuBeno elle K BbiaeneHutio Gonee obluero NoHATUS Apobu. BmecTte ¢ Tem
nopakaeT UCKYCCTBO, C Kakum Bnagen opeBHeermneTCKMm Bol4UCNIUTENb TEXHMKOW onepaLui.

eomempuyeckue 3HaHus

[eomeTpuyeckme 3HaHUS €rmMnTsiH OTHOCATCS K M3MEepeHMo nnoliagen n obbeMos.
HekoTopble HangeHHble Mpy 3TOM pes3ynbTaTtbl OblNM 3ameyaTenbHbIMW, HO B OTAENbHYHO
oTpacrb MaTeMaTMKN reoMeTpus ellle He NnpeBpaTunacs.

Mnowann npsAMOYronbHUKOB, TPEYrOfIbHUKOB M Tpaneuun BbIYUCNANNCL MO TOYHbIM
npasunam, nnowanb NPON3BOSIbHOIO YeTbIPEXYrofibHMKa — NO NPUBNMKEHHOMY MpaBuny, Kak
npov3BedeHne Mnonycymm nap MNpPOTMBOMONOXHbIX CTOPOH. Bce Takme 3agaynm BO3HUKNN K3
npakTukM 3emnemepus. He GbINo TepMUHa «CTOPOHa» Urypbl U camoro TepMmHa «durypa» —
roBOpWnM o norse, o6 yyactke C rpaHMLaMn UMK C KLWWUPUHOM» U «AnMHOWY. MMovyeMy ernnTtsiHe
Nnofnb30oBannCb TOMbKO 4YTO MpMBEOEHHbIM MNpaBuiioM Anis  nnowagu  MNpou3BOSIbHOMO
YeTblpexyronbHMKa, MOrpeLlHOCTb KOTOporo B obuwem crydyae MoxeT ObiTb CKOMb YrogHo
Benuka? BeposTHO, Ha

gene  aTo  npaBumno , N - P
NPUMEHSINOCh K y4acTKam, |;_3m' 4@“’ Koo 3 %
KOTopble Mo dopMe CBOel [ T UAJZ:M““G <=1t
6N3KH K A3W§’? W"’ o ."6'?‘?4“ u’n ‘
NPAMOYFOMNBHUKY. Al . oB= (R T 1&4“/: o2 v
CosHaBanu m e g 8%0—-%‘7& 127%
3eMrieMepbl, 4TO NPaBuIo A
TONbKO NpuBNMXKeHHoe — 4 R :’.’," m“ll/_lb‘:éﬂ"‘_‘—-:-:a
HEeN3BEeCTHO. Mpw ‘l";:;é":{:; o : on~Thade AN S Bt
BblYUCNIEHUN nno n 5 5 A O s £ B R
tHan " @] R ey Ta AT
Kpyra ermnTsHe o ma Cmae Ayt ot e e Sl z ;
NONb30BaNMCL [JOBOSLHO 0field ngo= nooflfafd 11y wa -8B ‘?m-!dﬁ

SRS S Bowp Cafomi wsara wenhapn ywaal CET R

XOPOLLUNM NMPUOIMKEHNEM,
nonaras ee paBHOM

KBaApaTy CO CTOPOHOI B Puc. 8. Mnowaab TpeyronbHuka

8/9 onametpa.
Takke erMnTaHe BblMMCNANM o6beMbl MHOTMX Ten: Kyba, napannenenuneaa, Nnpuamsbl,
UMnNuHOpa — Kak npou3BedeHMe nnollaaM OCHOBaHMA Ha BbICOTY. Takue pacyeTbl

npousBoauNnChb B 3agavax Ha obmep 3epHa B ambapax, MMewLwmx 3TM opMbl, U FMaBHOE
BHMMaHuWe y4ensnocb NnepeBogy Mep EMKOCTM CbiNy4mx TeN B reomeTpuyeckne mepbl oobema m
obpartHo.



Kpome TOro, ermnetckue CTpoOUTENU YyMenn MaTteMaTUyecKn oxapakTepu3oBaTb Yros
HakrnoHa a 60KOBOW rpaHu K KBagpaTHOMY OCHOBAHWIO NUpaMuabl YACIIOM JTIOKTEN, HA KOTOpOe
BbICOTa, ONyLlEeHHasi U3 BEPLUMNHbI NMpaMuabl Ha CTOPOHY OCHOBaHMWS, OTXOAUT OT BepTuKanmu
npv nogbeme Ha OAMH NTOKOTb (B CYLLLHOCTU, KOTAHIEHC Q).

3HaueHue mamemamuku [peeHezo Eaunma

B OpeBHem Ervnte matematuka npencraensina cobo COBOKYNMHOCTb 3HAHWW, elle He
pacuyneHuBLUYyOCA Ha apudMeTuKy, anrebpy, reomeTpumio U BbICTynawLlylo Kak cobpaHue
npaBun ONs YUCMEHHOTO pelleHus NpPOoCTenWwmnx apudmeTndeckux, anrebpanyeckux wu
reomeTpuyecknx 3agad. pobnemsbl, cTosBLKE Nepea ernneTckuMn nucuamu, 6binv rnaBHbIM
o6pas3om npaktudeckme. MHorne pelleHusi Haxo4unuM 3MNUPUYECKU, U HEe YOMBWUTENbHO, YTO
OHW OKa3blBaNMCb MHOrA4A rpoOMO3aKMMK 1 TpeboBanu npeogoneHuns Gonblimnx TpygHocTen. Ho
Hapsay € 3TuM ewle B Havane Il TeicayeneTna Ao H. 9. Wna MHTeHcMBHas paboTta TBopYeckon
MbICnK, 3agavn o0bobwannucb M HaunmHanu npuHumMaTb Gonee abceTpakTHbIM Xxapaktep. [Mpu
nccnegoBaHUM  OTAEnNbHbIX  Npobnem  BblpabaTbiBalOTCS  NPUEMbl  FTEOMETPUYECKUX 1
apudmMeTuko-anredbpanyeckmux npeobpasoBaHMi, KOTOPblE, Kak M MNPOBEPKA PELLUEHUI, YyXKe
npeaseLwiany  ganbHEenWwnn  pocT
3TUX COCTaBHbIX yacten
MaTemMaTU4eCcKon aenyKuun.

LpesHul BasunoH

KynbTypy [peBHero
[Bypeybs Ha3sbiBalOT BaBWUIIOHCKON
MO WMEHW OAHOro M3 KPYMHEWLnX
ropogoB aTtonm obnactn. OpgHako
nepBoHa4anbHO aTa KynbTypa
BO3HUKNA 3HAYUTENbHO HOXKHEe, Ha
6epery [lepcuackoro 3anuBa, rae
Xvnnm - wymepbl.  VIMEHHO — OHM
n3obpenu KNMHONNCHOE NNCbMO, Npu
koTopom OyKBbl BblAaBnMBalOTCA B
BMae HECKOMbKNX KNHbLEB
OEepeBAHHOM Mano4ykon Ha Cblpown
rNWHe, NoABepraemomn 3atemMm obxury.
‘ LLymepsl nonb3oBanuncb
4 MESPR o / LEeCTUAECATEPUYHBIM CHETOM, KOTOPbIN

/<“\// ner B OCHOBY BaBWITOHCKON MaTeMaTUKN U
OTpaswscsa Ha HaweM AeneHun Kpyra u
cyeTe BPEMEHN.

Puc. 10. Kapta [ipeBHero BaBunoué

= Yira S b SR
Puc. 11. [1Ba nucua
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WcTouHnkamn  ans N3yyeHuns MaTemMaTukm nepenucbiBalOT AaHb
BaBunoHa 4BnsoTCA  MaTtemaTUYecKMe  KIMHOMMUCHbIE
TekcTbl. Cpean MHOXeCTBa MUHSHBLIX Tabnuyek (Okono
500 000) cambIx pasHbIX anox, U3BecTHO nNpumepHo 150 ¢
TekcTamm matematmdeckmux 3agad m 200 ¢ 4ucrnoBbIMU
Tabnuuamu.

B [peBHem [Bypeuybe 0OwecTBEHHbIMM paboTamu
TakKe pyKoOBOAWNM MUCUbI, 3aHMMaBLUMECHA YYETOM
X0341CTBa, COCTABIEHMEM TOProBbIX JOKYMEHTOB U Aef0BON nepenuckon. MNucubl 6binin TecHo
CBsI3aHbl C XpamaMu, B KOTOPbIX U XPaHUMUCh TMWHSIHbIE TAONMUYKM C KIMMHOMUCHBIMU TEKCTaMMU.
CneumnanbHocTb nucua ©Oblna no4YyeTHOW. Hepegoko nucUamMn CTAaHOBUIIMCH  CbIHOBbS
npasuTenen, Begb MMUCUbI OTHOCUNUCL K npaBswemy knaccy. «[dom Tabnuuek» — Tak
HasblBanach LUKOMa Unv akagemus, rae nucLbl obyvanmce.

MaTemaTnyeckme KNMHOMUCHbIE TEKCTbI, Kak U ermneTckme, HOCAT y4ebHbI XxapakTep u
cogepxaT B OCHOBHOM pacyeTHble 3agauyn; O4HAKO BaBWOHCKAsA BblMMCIUTENbHAs TEXHMKa
Obina ropasgo 6Gonee coBeplleHHa, a cpegu  3agad
BblaensieTcsl OOLUMPHLIA Knacc anrebpanyeckux 3apad,
KOTOpbIE BbIpaXatTCs CUCTEMaMN NMMHENHBIX YPAaBHEHWI Y
ypaBHEHU BTOpOK cTeneHn. W, XOTS B KIAMHOMUCHBLIX
TEekcTax HeT [JokasaTenbCTB, MeToAbl  BblYUCHEHUN
MoKasbIBalOT, YTO UX aBTOPbI 3HANN U MPUMEHSINN 3aKOHbI
anrebpanvecknx gpoben n npeobpasoBaHun. B uenom
BaBWUIIOHCKAA MaTemaTuka B Oonbllern Mepe, YeMm
ermneTckasi, npuMobpeTaeT 3HAKOMbIA Ham BWO CaMOW
abCcTpakTHOM M3 Hayk, W BHYTPEHHME noTpebHoCcTn
nony4aroT B ee pa3BuTum Gonbluee 3Ha4YeHune.

BasurnoHckas Hymepauusi

B BasunoHe BrepBble BCTpeYvaeTcs c
nocrnegoBaTesibHOM  MO3MUMOHHOW  Hymepauuen. 3Ta
Hymepaumnsa Obina NoCTpoeHa Ha WUCNONb30BaHWM TOSbKO
ABYX KITMHOMUCHBLIX 3HAKOB, OAMH U3 KOTOPbIX 0603Ha4van 1
n 60, a Btopon — 10 u 600. LWymepsl, BrepsBble

Puc. 12. lLlymepckasn
KIMHONMCHAaA Tabnuuyka
NMPUMEHMBLLNE Y | LY | 2 «T | Y |0 &Y s éT

mecmp,ecmepqublVl cYyerT, 2 T 2 ATV | 2 W |52 <Y 42&?? o 41.7

obo3Havanm 60 n 600 KnNUHbAMMK
Bonbluero pasvepa, uem 11 10, Ho | TV | s <TI7 | 25 CTIT | 52 GGV | s CTTV 534@'71’

BABANOHAHe cTann oBosHauats | @ 9 | 1¢ < | 2 €| 3 <P |« K'F ﬁv
COOTBETCTBEHHbIE yucna SW |5(W - ‘«W - *«(W 45&W 54&??
53

OANHAKOBbIMU KIMNHbAMMN. I'Ipm

sanvcn uicen ot 1 no 59 awakn | © W | 10 <P | = <Y | 0 (PR | KT SS&W
euHULUbl 1 OecATU 3anucbiBanucb | o (|7 | &’?
CTONbKO pas, CKOMbKO B [JaHHOM «(W N é’W S?éw

YMCIie eAMHULL M AECATKOB, MPUYeM
pa3psibl pacnonaranncb B TOM Xe o <P | o« | FF | LH |7 &7
20 L 30 < 40 .& =0 é 59&%

nopsgke, 4to M y Hac. Yucna,

kKpaTHble 60, oT 60 pgo 59-60

3anucbIBanMCh TOYHO TaK e, Kak Puc. 13. BaBunoHckasa Hymepauus
COOTBETCTBEHHbIE MHOXWUTErnM oT 1 go 59 cneBa OT uyucen, MeHblux 60. BaBunoHsiHe
NoNb30BannChb LWECTUOECATEPNYHON CUCTEMOMN CHUCINEHUS U LLIECTUAECATEPUYHBIMU OPOBAMMN.
B OGonee nosgHee Bpems BaBUMOHAHE BBENW 3HaK, UMEKOLWWA 3HadYeHne Hynda. Takke

cneumnanbHbIMK 3HaKamn obosHavanuck gpodu 1/2, 1/3 n 2/3.
BbryucniumersnbHas mexHuka

=
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M nNO3MUMOHHBIA XapakTep BaBWUIIOHCKOW HymMepauun, W [OBONbHO Oonblioe eé
OCHOBaHME HamnoXwnu neyaTb Ha BCHO TEXHWKY BblYUCIIEHUR. CrnoxeHve W BblYUTaHME
NpoM3BOAUNN TakK XXe, Kak 3TO AenaeTcs B AECATUYHOWN
NO3MLUMOHHON cucTteme uenbix wu  apoben. [pu
YMHOXEHUM 3aTpygHeHue, cBsfi3aHHoe C  6onblinm
OCHOBaHMEM CUCTEMbl Hymepauuu, NpeoaoneBarniocb C
nomolibio Habopa cneumanbHblx Tabnuy. Onepauwmto
AeNneHnss B BaBUITOHCKOW MaTeMaTuKe MOXHO HasBaTb
npo6nemon Ne1. B oTnmnume OT ervnTsH, BaBUNOHSIHE
OeneHne CcBenn K YMHOXeHUI0 Ha obpaTtHoe, Aaxe
TepMUHa «O4enuUTby» Y HUX He cyuiecTtBoBano. [MnasHoe
BHMMaHME OblI0  yOeneHo CcocTaBneHuio  Tabnuu
00OpaTHbIX BENUYUH.

LLnpokoe npuMeHeHWe pasnuyHbiXx Tabnuy —
XapaktepHass OCOBEHHOCTb MaTeMaTukM [peBHero
BaBunoHa. Wmenucb Tabnuubl CTEMEHEW HEKOTOpbIX
yncen OO0  OECATOM  BKIOYMTENbHO,  NPUroAHble
OLHOBPEMEHHO ANSA OTbICKAHWS COOEepXalUMXCA B HUX
KOPHeW, Tabnumubl, CTaBsiLLMe B COOTBETCTBUE cTeneHn 2’
WX nokasaTenu n, Tabnuubl uucen Buaa 1+,
NPUMEHSIBLLUMXCA B 3ajadax, KoTopble MPUBOAWUINCH K
KybGr4eckoMy ypaBHEHMUIO.

Apughmemuyeckue 3adadu
Puc. 14. BaBunoHckue Tabnuubl ApudmeTmyeckne 3agaynM He  COCTaBNSAT

XapaKTepHOM OCOBEHHOCTM BaBWITOHCKOWM MaTeMaTUKU.
MeToabl pelleHUs onupanucb B OCHOBHOM Ha wuaen nponopuuoHanbHOW 3aBUCMMOCTU U
cpegHero apudpmetmyeckoro. [axe 3agaum Ha pasgen cepebpa mexagy OpaTbsamu B
apugmeTNYeCcKon Nporpeccun peLlanncb na OCHOBE NPOMNopUMOHanbHOM 3aBMcMMocTu. bonee
pasBuTbl, YemM Yy [OpPeBHWUX ernnTaH, Obinn npegctaBneHns o6 apudmeTnyeckon u
reoMeTpuyeckon nporpeccuax. BaBunoHsiHe 3HanM npaBuUoO CyMMUPOBAHWUS 11 YSIEHOB
apumMeTN4ecKon NPOrpeccun € LaHHbIMW NEPBbIM WU MNOCNegHUM 4neHamu. B HekoTopbix
TeKCTax HaxOAsTCs 3a4ayn C CYMMUPOBAHUEM /1 YFIEHOB reOMeTPUYECKOn nporpeccun, npasga
cnocob peLleHns U3 TeKCTa He COBCEM SICEH.

B KNMHOMMCHBIX TEKCTax BCTpeYalTCs NepBble 3a4ayn Ha NpoueHTbl. B oTtnnume ot
Erunta c ero HaTypanbHbIM X034MCTBOM, B [peBHem BaBunoHe, ctosiBlueM Ha nepenyTtbe
TOProBbIX KapaBaHOB MHOrMx HapogoB [lepegHen A3un, paHO NOSBUINUCL AEHEXHbIE 3HaKU U
kpeanTt. Hauncnanu sgecb 12 Ha 60, T. €. 20%. Bbluncnanuck tTakke CnoXxHble «NPOLEHTbI».

Aneebpaudyeckue Memodbi

B KIMHOMMCHBIX TEKCTaX MOXHO HanTh BGonbLLIOe YMCNOo 3adady, NpeacTaBnsAoLWLnX cobon
YPaBHEHMSI U CUCTEMbI YPaBHEHWUIN NEPBOMN 1N BTOPOW CTENEHN, 3anmcaHHbIX 6€3 CMMBONOB, HO B
cBoenn ocobon TepMUMHOMOIMM U pellaeMblX C MOMOLLBbI  apudmeTrko-anrebpanyeckmnx
npeobpasoBaHun. Anrebpa NMHEeNHbIX U KBagpaTHbIX YPaBHEHWU LOCTUINa BbICOKOMO YPOBHS
yXe B 3Mnoxy Xammypanu, paccmaTpuBanvcb
TaKke ypaBHeHUs 6oree BbICOKMX CTEMEHEN.

B cnyyae [OByx Heu3BEeCTHbIX OOHO
Ha3blBanoCb ANVHON (X), Apyroe — WupuHoOn (y),
UX MNpPOM3BEAEHNE — «NNOLLAAbIY, «MONemM»
NN «ANUHON-LUMPUHONY. [OBOPUMNOCE Takke o
«CTOpOHax MoWxX KBagpaToBy» (T. e. X° u y?). Mpu
3TOM B MpuMmepax Bcerga «anvHa» 6onblie
«WKUpUHbI». B 3apavax, npuBOAAWMXCA K
KybuyeckoMy ypaBHEHWIO, BCTpevanacb TpeTbs
Hen3BecTHas — «rnybuHa» (z), a npoussegeHve
TPex HEeu3BeCTHbIX MMEHOBAarloCb «0OBHLEMOMY.
MpuBEOeHHas TEpPMMHOMOIMSA CBUAETENbLCTBYET
0 npoucxoxaeHun psaga anrebpavyecknx 3agady M3 reomeTpum, HO caMy 3adadn Umenu
COBEPLUEHHO OTBIIEYEHHbIN XapakTep. OTO NpPOSBNSAETCA yXKe B TOM, YTO C HEU3BECTHbIMU

T imﬁ?;‘;}@’f 3
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Puc. 15. BbluncneHue agnaroHanu
KBagparta
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BEMMYMHAMK, MO Ha3BaHWIO MMEKLWMMU pasfnuyHble u3MepeHus, obpawanucb Kak C
OAHOPOAHbIMUM, COCTaBMNASA pasfnyHble BblpaKeHUs. «[dnuHay, «WwupuHay, «nnowagb» n T. 4.
n3obpaxanmcb LWyMEPCKUMUN 3HAKaMn B TEKCTaX, HanMCaHHbIX Ha akkaacKoM A3blke. MocKonbKy
pa3roBOpPHbIM ObIN yXKe akKaaCKUi A3blK, a LYMEPCKUIA Bbilen M3 ynoTtpebneHus, 3TU 3Haku
npuobpeTanu xapakTep HacTOAWMX MaTemMaTUYeckux CUMBOSMOB. B HekoTopbiX criyyasax
yrnoTpebnanucb 1 BOBCE OTBIEYEHHbIE HAa3BaHNST « MHOXUTENbY U «obpaTHoe», 0603HaYaBLLne
xny=1/x.

YpaBHeHMs1 nepBOW CTeneHu U UX CUCTEMbl B KIMHOMMUCHBLIX TEKCTax BCTpeyarTcs
peako. Cnocobbl pelleHns NPUMEHSNUCE PasfMyHbIe: UCKITYEHWE HEU3BECTHbIX, BBeOeHue
BCMOMoOraTesribHblX Heu3BeCTHbIX U ap. Obnactb, B KOTOPOW BaBWUIOHAHAM NPUHAANEXAT
OCHOBHOW ycnex — 3To pelleHune 3afay Ha KBagpaTHble ypaBHEHUA U CUCTEMbI, CBOAALLMECS K
HUM. Takmx 3agay B KAMHOMWUCHBIX TekcTax nogasnswowee 60MbWMHCTBO. Y4YeHne o
KBagpaTHbIX YpaBHEHUAX SBUNOCb OCHOBOM CYLIECTBEHHO HOBOroO 3Tana B pas3Butum
MaTemMaTuKK, Korga Hapsgy C  apudpmetvkon u
namepeHmem uryp €€ norHoNpaBHOW 4acTblo cTana
anrebpa. [Ons peweHus KBagpaTHbIX YpPaBHEHUN
noTpeboBanocb MHOroe, U Camm OHW BbI3BaNM K KU3HU
Lenb HOBbIX MOHATUA. BeposaTHO, C pasBUTMEM
METOAOB peLUeHUs KBaApaTHbIX YpaBHEHW 3agaqw,
npMBOASLLUME K NIMHENHBIM YPaBHEHMAM U OCOBEHHO K
NX cuctemMam, ctanu pewartb anrebpanyeckn B 6onee
wupokom obbeme. B uenom maremartmyeckoe
MbILLNEHME NOAHSANOCH HAa HOBbIW, 3Ha4YMTENbHO Bonee
BbICOKWU YPOBEHb OOLLHOCTUN N OTBNIEYEHHOCTM.

BaBunoHsHe pewanu Takke  HeKoTopble
3agayn, Bblpaxarolmecss Kybnyeckumm ypaBHEHUSMU.
CraBuncss Bonpoc 06  onpeaeneHun  pebep
NpAMOYrofbHOro napannenenunega no AaHHON cymme
obbema W nnowaguM OOHOW rpaHu U  HEeKOTOPbIM
YyCNoBWsiIM, HanoXeHHbIM Ha pebpa. B 3aBncnumocTn ot
3TUX YCMOBUIN NOMY4aloTCHa ypaBHEHNSA NepBO, BTOPOK

Puc. 16. U3amepeHue 3emMenbLHOro
yyacTtka

N TPETbEN CTENEHEN.

B 3apgayax Ha KBagpaTHble W BbICLUME YpPaBHEHUA KOpPHM BcCerda SBnsTCA
paunoHanbHbiMKM. OfgHako B reoMeTpPUYEcKUX MPUMOXKEHUAX BaBUMOHSHE BCTPETUNMCE U C
npobnemon m3BnevYeHus KBagpaTHbIX KOPHEW W3 HeKBaApaTHbIX 4Yucen. TeKCTbl HUYEero He
coobwawT o TOM, npubnuannmucb nM  Matematukm apeBHero [IBypeubss K ugee
nppaunoHarnbHOro YMcna, OHM NWLb cogepXXaTt npaBuio NPUONMKeHUs.

leomempusi y 8aguUITOHsIH
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[eomeTpuyeckne 3HaHMS BaBWIIOHSAH OTHOCMNMCL OonblUen 4acTbld K U3MEPEHMIO
NpocTenLnX uryp, BCTpeYaoLmnXcst Npu MexXeBaHUN 3eMenb, BO3BEAEHUM CTEH U HACbINEN,
CTPOMTENBLCTBE MAOTMH M KaHanoB n T. N. CoxpaHWnocb HeMano nnaHoB 3eMefbHbIX Yrogun,
pas3feneHHbIX Ha MPSIMOYrOfibHWUKKW, Tpaneumm M TPEeyronbHUKKU, a Takke MMaHOB pasnuyHbIX
CTPOEHUN, CBUOETENbCTBYOLMX, yTO
BaBUITOHCKUI  3eMNniemMep WNn  apxXuTEKTop
OOMmKeH Obin XOpoWo 4epTUTb M MPOBOAUTL
reomeTpuyeckmne pac4yeThbl. BaBunoHsiHe
3HaAYMTENbHO Aanblue erMnTaH NPOABUHYMUCH
B paspaboTke Oonee o6LINX M OTBMNEYEHHbIX
otaenos reomeTpun. O6 3TOM MOXHO CyanTb B
OCHOBHOM MO MX 3agayvaM, TaK KaK TeKCTbl He
copgepaTt Hudero, Kpome 3agad, MX peLleHus
n, B BMAE peakoro NCKINIOYEHUS,
GopMynMpoOBKN OBLWINX NpaBwusl, TeOpeM Wn
onpegeneHnn. 0O6nactb paccMaTpMBaeMbIX
NMNOCKMX W TeNnecHblX OOBLEKTOB B [MaBHOM
coBnagana C  eruneTtckon, Ho  Obina
paclimpeHa: W3yyYeHuto Obinv  NOABEPrHyTbI
HEKOTOpble  MpaBUfIbHbIE  MHOMOYrOSIbHUKN,
CerMeHT Kpyra, yCe4YeHHbli koHyc. Hapsagy c

TOYHBIMM npasunamu BaBUIIOHSIHE

ynotpebnann n  npubnmkeHHole.  OnuHy :

OKPY)XHOCTW BbIMUCNANW, yTpavmBas AnameTp; Puc. 17 BaBMnoucxaﬂ Ta6nuq|<a
TaKMM Xe 3HadyeHvem T = 3 onpegensanu copepxallas reomeTpuyeckue 3agaim

nnowaape kpyra. OgHako aTa nnowagb BblpaXaeTcsi He HEMOCPeACTBEHHO Yepe3 anameTp, a
yepes AONIMHY OKPY>XHOCTU. Takum o6pa3oM, BaBWUIIOHCKOE MPaBWUiO BbIYUCNEHUS Mowaaun
Kpyra BnepBble CBA3bIBANo 3Ty BENUYMHY C ANMHON OKPY)KHOCTMW.

OagHO 13 nyywnx OTKPbITUW, cAenaHHbIX B BaBunoHe — B KIMHOMMUCHbLIX TeKcTax
BMNepBble NOABMNSETCS, U NpUTOM Ang obuiero cny4vas, Teopema Nudaropa. BaBunoHsHe 3Hanm
YMCMOBOE COOTHOLUEHUE MeXAy CTOPOHaMWU MPSMOYrofibHOrO TpeyronbHuka. Kak npuwnu
BaBWUNOHAHe K TeopeMe [udparopa, HemsBecTHO. Ho elle B ApeBHEBABUMNOHCKYO 3MOXy 3Hanm
MHOXECTBO TPOeK uernblX «nudaropoBblx vnceny». Teopema lNudparopa Haxoguna B BaBunoHe
pa3HooOpasHble npumeHeHnsi. C eé NoOMOoLLbo, Hanpumep, BbIYMCASNW AMaroHans KBagpara u
pagunyc OKPY>KHOCTU, ONMMCaHHOW BOKPYr paBHOGeApEeHHOro TpeyrofnbHuKa.

3HayeHue mamemamuku [pesHe2o BasunoHa

Hackonbko MOXHO CyauTb MO M3BECTHLIM 4O CUMX MOpP TeKCTaM, MatemaTuka B APEBHEM
BaBunoHe pocturna 6Gonee BbICOKOTO YpoBHs, 4YeM B apeBHem Erunte. Ho B
OpeBHEBABUINOHCKON MaTemMaTuKe BHYTPEHHUEe Nornvyeckne CBA3UM Mexay MHOroYMCneHHbIMU
npaesunamm 6binn ewe cnabbiMM M OTAENbHbIE LIENOYKM BbIBOAOB HEe 0ObeauHANUCbL B
LenOCTHbIE CUCTEMBI.

TeM He MeHee, OTKPbITUSA, cAeflaHHble BaBUIMOHCKMMW MUCLAMW, MopaxawT CBOUM
pasmaxoMm. 34ecb BnepBble BO3HWKMA CUCTEMA CYUCIIEHUSA, OCHOBaHHas Ha MNO3UMLMOHHOM
anHu,mne W, Nno3gHee, Ha ynoTpebneHun 3Haka Hyns. 3gecb BnepBble e Obina paspaboTaHa
anrebpa NUHENHBbIX " KBagpaTHbIX
ypaBHeHuUI1 n Jaxe paccMOTpPEHbI
npoctenwmne ypaBHeHUs 6onee BbICOKUX
cteneHen. Ecnu k aTomy fo6aBuTb OTKpbITUE
Teopembl [ludaropa u Havana ydveHus O
NpaBUNbHbIX MHOrOYyroribHMKax B obnacTtu
reoMeTpum u B CaMOW TECHOW CBS3M C
3ajadyaMn  reoMeTpun  MNOCTaHOBKY M
pelleHne nepsbiX 3agady Teopuwn yucen, TO
3HA4YMMOCTb  [AOCTUXEHUN MaTemMaTUKu
ApeBHero BaBunoHa He MOXeT BbI3blBaTb
COMHEHUN.

- Phc. 18. bSku.mﬁ Bvi:q BaBunoHa



Tema: MaTtemaTtuka ApeBHen Npeunn
B [HOpeBHen [peuun npoucxoguT poXOeHWEe HaykM, OCHOBAHHOW Ha CTpOrmx
AokasatenbCcTBax. ATOT BaXKHEWMLLMIA CKAYOK B UCTOPUM Hayku oTHocuTca K VI — V BB. 40 H. 3.
) - MaTtemaTtuka c nopaxatoLiemn
o R S, OblCcTpoTOM npeobpasyeTcs B
Yf N‘@t abCTpakTHY0 AeAYKTUBHYKO Hayky, B
\j — KOoTopou OCHOBHbIM MeToAoM
CTaHOBUTCH normn4yeckoe
JokasaTtenbctBo. B VI B. go H. a.
Obinu NOCTPOEHBI nepsble
MaTteMaTuyeckme TeopuM U nepsble
MatemaTunyeckme  Mogenu  mMupa.
Y4YéHble nNpuWNM K MbICNIKA, 4TO
MaTtemMaTtuka ABNaeTcs
YHUBEpCanbHbIM A3bIKOM ans
Bblpa)XXeHNs 3aKOHOB npupoabl. B
TeYyeHue crnegylouwmx Tpex BEKOB
co3galTcss  Teopun, TOHKOCTb W
pe: rnybrvHa KOTOpbIX OblIM MNOHATHI W
AL o “m«g,, " \ p, s T oueHeHbl Tonbko B XIX B., a uHorga
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p METO M3MNOXEHWUs Tpekn Hawnm
—l PP SRR BNepBble, MOKa3aB, Kak MOXHO WU Kak
s HY>XHO CTPOUTb HayKy.
Puc. 19. KapTta [peBHen Npeuun pedeckue Hymepayuu

lMepBOHaYanbLHO rpekn Nosib3oBanucb Tak Ha3biBAEMOW aTtTuyeckon Hymepaumen. OHa
Obina ocHOBaHa Ha agAVMTUMBHOM NPUHLMNE N 04eHb Bnm3ka K puMckon Hymepauun. OCHOBHbIE
3HaKu 3Ton Hymepaumm o3Havanu 1, 5, 10, 50, 100, 500 1 1000. ATTnyeckasn Hymepaums boina
TECHO CBfA3aHa CO cYeTHOW Adockon — abakom. JTa Hymepauus Obia BbITECHEHa 6onee
KOMMakTHOM ByKBEHHON HyMepauunen. Tak Kak KnacCuyYecKkui rpevecknin andasuT coaepxuT 24
OyKkBbl, rPEKM NCMOMb30Banu B 6YKBEHHON HyMepauun Tpu «apxandeckne» Byksbl. [Ana otnnuunsa
OykB, NpeacTaBnsOWMX YMCha, Haa HUMKM CcTaBunacb uYepTodka. [lonbiTkM 3anucatb B
andaesnTHOM cucteme 4ucna, 6onbwmne 1000, npuBenu Kk 00O3HAYEHUSM, KOTOPbLIE MOXHO
paccmaTpuBaTb Kak 3a4yaTkuM MNO3ULMOHHOM cuctembl. Tak, ana obosHadeHus 1000
npumeHsanack Ta xe bykBa, YTO U ANA eAuHWLbI, HO CHabXeHHas 4YepTOYKOW CrieBa BHUAY.
OpHako oKoH4YaTenbHOro nepexona K No3nLMOHHOM cUCTeMe cymcreHns B Mpeunn coenaHo He
oblino.

Paseumue Hayku [pesHed lpeyuu
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Havano rpedeckoM Haykum nonoxuna MOHMACKas  WKora  HaTypdunocodum,
ocHoBaTenem KoTopown Oblnl «oTey rpeyeckon Hayku» Panec. HeoTbemnemon 4acTblo
HaTypdunocogun MoHMNLEB ObInn
acTpoHoMMs M MaTemaTuka. MoHunubl
nepsble cpeau 3MNIMHOB 3aHANUCH
reomeTpuen, npudem danec gokasan, 4To
OvnameTp JenuT Kpyr nononam, Hawen
npeanoXxeHne O paBeHCTBE YINOB Mpu
OCHOBaHMM paBHOGEOPEHHOro TpeyrofibHuKa
W [oKasan TeopemMy O paBeHCTBE [BYX
TPeyronbHWKOB MO CTOPOHE M ABYM yrram, a
Takke OTKpPbIf, YTO MpU NepeceyvyeHun AOBYX
npsaMbIX MNonyyawTcs pasHble yrbl. O
JokasatenbctBax ®daneca  HWyero He
N3BECTHO, BUOUMO, OH LUMPOKO MOSib30Basics
nepernbaHnem n HanoxeHmem uryp.

KopeHHoe npeobpasoBaHue
MaTemMaTUKM MO Tpaguumm eguHOAYLUHO
npunucoeiBatoT MNudparopy. EMy npuHagnexut
nepsoe NoCTpoOeHne  reomeTpum Kak
JenyktmBHon Hayku. K coxaneHuio, Jo Hac
He [JOoWnM OTPbIBKM M3 MaTemMaTU4eckux
counHeHun [nudparopa. WM3BecTHO, 4YTO OH

Puc. 20. ®danec MuneTckun OCHOBan 3HaMeHUTLIN NMdaropencknin Cora.
Mudparopenubl 3aHMMannCb acTPOHOMMUEN,
reomeTpuen, rapmMoHmen wn apudcdmeTvkon. B uX LWKoNe BO3HUKIO MpeacTaBneHne o
WwapoobpasHocTM 3emMnn U CyLeCTBOBaHMM MHOXECTBEHHOCTM MupoB. CopepaHue
reomMeTpum nudaropenLeB CBOAUNOCL B OCHOBHOM K MAAHUMETPUM MPSMOSIUHENHBIX OUryp.
BeHyano mx cucrtemy gokasaTenbCTBO 3HAMEHUTOM «Teopembl [Mudaropay, kotopaa 4o 3TOro
Obina n3BecTHa TOMbKO AN1A YaCTHbIX CriyvyaeB. TpPyAHO NEPEeOoUEeHNTb 3Ha4YeHne 3TON TeopeMbl,
obobLieHne KOTOpoM M OO0 CUX MNOP NEXUT B OCHOBE OnNpefeneHnss BCEX MeTPUHECKUX
NPOCTPaHCTB. 3HAYMUTENBHO NPOABUHYNCH nmcbaropemu,bl nB CTepeomeTpvm

lMepBoHayanbHO nonaranun, 4TO BCe
OTPE3KNW COU3MEPUMbI, T. €. YTO OTHOLUEHMEe
nobbiXx  ABYX OTPE3KOB  MOXHO  BblpasuTb
OTHOLLUEHMEM LUenbIX u4ucen; Takum obpasom,
MeTpuyeckasas reoMmeTpusi cBogunacb, Mo ux
MHEHMIO, K apudMeTuKe paumoHanbHbIX Yncen.
Yncno ana nudbaropenueB — 39T0 cobpaHue
eavHuY, T. €. TOMbKO Uerioe nonoX1TeNnbHOe
yucno. EaumHmubl,  cocTaBnswowmMe  4ucno,
cunMTanucb HegenuMbiMM M n3obpaxanucb
TOYKamu, KoTopble nudaropenubl pacnonaranu B
BUOE  MPaBUITbHbIX  FEOMETPUYECKUX  Ten,
nonyyas pagbl «TPeyronbHbIX», «KBagpaTHbIX»,
«NATUYTONbHBIX» N APYIUX «UTYPHBIX» YnCen.
N3yyasa csoncTtBa umcen, nudaropenubl nepsble
obpatmnn BHMMaHWE Ha 3aKOHbl MX OESIMMOCTH.
OHun pas3dbunn Bce Yncna Ha YETHbIE N HEYETHbIE
MW Ha npocTble U cocTaBHble. [Mudaropenubl
cosfanu Tak HasblBaeMOe Y4YeHMEe O YETHbIX U
HEeYETHbIX  Yucnax, akTU4eckn  Teopuio . =
AenMMocTy Ha 2. Puc 21. Pachaanb CaHTVI I'Imbarop

B Mpeuun Havyanu onepuposBaTtb ¢ Apobamu Buaa m / n, npu4eMm ymenu npovsBoaunTb C
HUMMK BCE OENCTBUA apuPMETUKM C TEM OrpaHUYEHUEM, YTO BblUMTATb MOXHO Obifo Nuub K3
Gonbliero meHbllee. CnoxeHne n BblYMTaHME NPOU3BOAUMUCE MYTEM MpuBEOEHUS K obLiemy
3HameHaTteno, gpobu ymenu cokpawaTb, YMHOXaTb W AenuTb. [losaBunucb M nepsble
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TeopeTuyeckne nccnegoBaHus. Bece napbl uenbix yncen pasbmBannchk Ha HenepecekarLmecs
Knaccel nap, MMeWWMX OOHO W TO e OTHOLWEHWEe, HaMMeHbllasi napa MOSIHOCTbIO
XapakTepusoBana Krnacc, K KoTOpoMmy npuHagnexana.

B ocHoBe o6wen Teopunm [EenMMOCTU NEXUT anroputMm HaxoxaeHusa obuiero
Hanbornbllero genutens Apyx uyucen (anroputm EBknmga). CTporo AokasbiBaeTcsi OCHOBHas
Teopema TeopunM Aenumoctu. N3 Heé nonyyatT 3aKOH OOHO3HAYHOCTM Pa3foXeHus Ha
NPOCTble MHOXUTENN, KOTOPbIN ABMNSIETCS OCHOBOW BCEN apndMETUKIN LiENbIX YMCen.

OTkpbITHE
HecoM3mMepuMbIX OTpe3KOoB
SIBUNOCb MOBOPOTHBIM MYHKTOM
B pa3sutum matematukm. OHo
03Havano, YTo uernbIX Yicen u
MX OTHOLUEHUA HEeAOCTaTOYHO
ONA  BblpaXeHUst OTHOLUEHUI
nobbix OByx oTpeskoB. [lo-
BMAMMOMY, K TeaTeTy BocxoauT
noes  npuUMEHUTb  anropuTMm
EBknuaa B kauecTtBe Kputepus

ans yCTaHOBMNEHNS
HecoM3mMeprmMoCTH ABYX
OTPES3KOB. OTkpbITHE
HEeConsmepumocT Takxke
| &y AR = _ SABUNOCb NPWUYMHOW TOro, YTO B
- S A _TRE_= : rpeyeckoit MaTemaTyike
Puc. 22. Pachaanb CaHTn. AdbmHcKas wkona obpatunu BHUMaHue Ha

COOTHOLLEHME MexXay reomeTpuen n apudmetTnkon. ApugpmeTtuka 6asmpoBanacb Ha NOHATUM
uenoro uucna. PauunoHanbHble 4Mcna MbICIIMAMCL, Kak napbl Uenbix. [locrne Toro kak
BbISICHUIOCb, YTO OTHOLLEHME OBYX OTPEe3KOB, BOOOLLE roBopsi, HE MOXET ObiTb BblpaeHO C
MOMOLLbI0O OTHOLIEHUS LUenblX Yucen, MmaTtematumyeckass cuctema nudaropenues 6bina
paspyweHa. Toroa rpekM pewunu CTpouTb MaTeMaTuKy He Ha OCHOBE apudMeTUKU
pauMoHanbHbIX 4YMCEN, a Ha OCHOBE reoMeTpun, onpeaenvs HEMOCPeACTBEHHO Ans
reoMeTpuYeCcKNX BenuYMH BCce onepaumn anrebpbl. 310 Obina owmnbka B cTpaTernn, xoTa Ha
nepBbIX MOpax aHTM4yHas MaremMaTtuka nonyyuna OonblumMe TakKTUYeckne npeumylecTsa.
MocTpoeHne anrebpbl Ha OCHOBE reomMeTpun BrepBble MNO3BONMMIO OOOCHOBLIBATL OOLLMM
o6pa3om HekoTopble TeopeMbl W npasuna anrebpbl, 0OHAKO NpW AanbHENWeM pas3BUTMU
reomeTpuyeckoe obnadyeHne Mewano rapMOHUYHOMY Pas3BUTUIO OTAENbHbIX  YacTewn
MaTemMaTUKK.

Yxe B nucharopenckom LLKone Havyanocb NocTpoeHne anrebpbl Ha OCHOBE reoMeTpum —
Tak Ha3blBaeMoWn reomeTpuyeckon anrebpbl. Bcneg 3a Tem reomeTpuyeckmin s3blK cTan
NPUMEHATLCSA B TEOPUM YMCEN: Tenepb BCE YnCra NPeACTaBnanmcb OTpe3kamm, Nony4yeHHbIMN
NOBTOPEHMEM KOHEYHOE YUCIIO pa3 OTpeska, NPUHATOro 3a eamHuly. OCHOBHbIMKM O6bekTamm
reomeTpuyeckorn anrebpbl Bbinv OTPE3KM U NPSIMOYTrONbHUKK, @ Takke napannenenvnebl.
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"eomeTpuyeckas anrebpa OCHOBbIBanachb Ha aHTU4YHON nNaHNMeTpuK,
npegcrasnsiBLUEN COOOM reoMeTpuio LUPKYnst U nnHenkn. MNoatomy oHa Obina mMakcumarbHO
npucnocobneHa Ana nccnefoBaHvs TOXAECTB, 06e YacTn KOTOPbIX SABMAKTCA KBagapaTUYHbIMU
dopmamu, 1 ONa peleHnst KBagpaTHbIX YpaBHEHUN. DTUM M OrpaHMYMBaANoch, NO CyLLECTBY,
nosie ee NPUIOXeHUN.

B V B. oo H. 3. GbinM noctaeneHbl TpWU 3adayn, cpasdy Xe nonyymBluMe 6onbLuyio
N3BECTHOCTb. JTO YABOEHME Kyba, Tpucekumns yrna n ksagpartypa kpyra. ViccneagosaHune 3agayn
yaBoeHus Kyba, npuBeno K BBEOEHWI0 B MaTeMaTUKy HOBbIX Ype3Bbl4alHO BaXKHbIX KPUBbIX —
KOHMYECKNX ceyvyeHuin. Kpmble ObiNIM MHOFOCTOPOHHE M3YYeHbl Y)Xe B OPEeBHOCTU U SABMANMUCH
OCHOBHbIMW F€OMETPUYECKMMM OOBEKTaMM Hapsdy C MPSAMbIMU U OKPYXXHOCTSIMWU. Apxumen
n3y4van Tena, noslyYeHHble BpaLleHNEM KOHMYECKMX cedeHur, 1 onpeaensan nx oobembl. OH xe
CUCTEMATUYECKN NPUMEHSAN  KOHUYecKue
ceyeHus ans peLLeHns 3agau,
9KBUBANEHTHbIX KyOUYeCKUM ypaBHEHMAM.

Cuctematnyeckoe  uccnegosaHve

3agau, 9KBMBaNEHTHbIX KyOu4ecKkmm
ypaBHEHUSIM, OTHOCUTCS TONbKO K 3rnoxe
3NNVMHU3MA. Apxumen paccmoTpen

Kybudeckne ypaBHEHWS HEKOTOPOro Buaa u
gan  wmetoq ux  pewenus.  OpgHako
nccnegoBaHne  Kyomyeckmx — ypaBHEHWUW
ocTaBanochb And rpekoB TPyAHOW 3adadven, ¢
KoTopoln, B €€ obLliemM BuOe HUKTO, KpoMme
Apxvmena, He Mor cnpasuTbcs. PelleHne
oTAenbHbIX 3agau, 3KBUBAIEHTHbIX
Kybuyeckum ypaBHEHUSIM, rpeveckune
MaTemMaTuKL Mosflydany C NOMOLLbO HOBOrO
reoMeTpuMyeckoro annapata KOHUYECKMX
ceyeHnn.

Bckope rpeyeckummn maremaTtukamm
Obin caoenaH HOBbIN peLuMTENbHBLIN Lar B
passuTUn anrebpbil: reoMeTpuyeckas
obonoyka Obina cOpoweHa, M Hadanocb
nocTtpoeHne OykBeHHOW anrebpbl Ha OCHOBE
apumMeTnKu.

Bmecte C OTKpbITMEM HECOU3MEPUMBIX BEMWYMH B MaTeMaTUKy BOLUMO MNOHATME
GeckoHeyHoCTN. Bo3HMKNa HeoBGXOAMMOCTb W3Yy4Y4eHWss CBOWCTB OECKOHEYHbIX MHOXEeCTB W
nccnenoBaHua 6GeckoHeudHbIX nocnegoBaTtenbHocTten. K 3TuM Bonmpocam npvBoaunu [ABe
OCHOBHble  MpobGnembl, CTOSIBLUME TMEpPed  aHTUYHOM  MaTemMaTukon, — npobnema
,EleI/ICTBMTeJ'IbHOFO yucna m npobnema Mepb!. HesicHbIM ObIn 1 BONPOC O CTPOEHMM OTpe3ka n

, APYrnX HenpepbiBHbIX BenuyuH. CyliecTtBoBano
yyeHue, COrmacHO KOTOPOMY  HenpepbiBHbIE
BEIMMYMHbI COCTOAT U3 OECKOHEYHOro MHOXEeCTBa
HeaenumbIX 4actuu. TpyoHOCTM, CBsi3aHHble C
NOHATUSMN  BECKOHEYHOrO U HEMNPEpPbLIBHOIO,
npuvBenu K rnybokomy Kpu3uCy OCHOB aHTUYHON
MaTemMaTuKu. BckpbITh OencTBUTENbHbLIE
TPYOHOCTN, Tadwmecsa B MOHATUAX HEMNPEpPbIBHOMO
N OECKOHEeYHOro, U1 TeM CaMbiM MOKa3aTb, CKOMb
eLle He COBEpPLUEHHbI ObINM NpeacTaBneHnst O HUX,
yaanocb 3eHoHy Onenckomy. OH npugan CBOUM
pacCyXaeHnsiM OCTPYHD UM KpacouvHyl dopmy
napagokcoB. Kaxgas anoxa npegnarana CcBoe
peleHne 3TUX MapagoKCoB, UHTEPEC K HUM He
ocnaben vn B HaLIWN OHW.

Puc 23 )KeHu.lea o6qaeT aeten
reomeTpum
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OaunH u3 crnocoboB NOCTPOEHMS
MaTemMaTuku Obin npeasioxeH BEITUKMM
dmnocodomM-aToOMUCTOM APEBHOCTU [1eMOKPUTOM.
OH Hayan cocTaBnATb Tena M3 KOHEYHOro yucna
3MIEMEHTApPHbIX 4YacTem — aToMoB, OOBbEMbI
KOTOopbIX  uM3BecTHbl. OO6bem Bcero Tena
nofny4anca CymMMuMpoBaHMEM OObLEMOB  3TUX
arnemMeHTapHbIX 4acten. Ho nupamuagy Hernb3ss
COCTaBUTb M3 KOHEYHOro Yncna npusm, Tem bonee
39TO OTHOCUTCSI K KOHYCYy M UMNUHAPY, NO3TOMY
ana  crtpororo  OBOCHOBaHWA  pe3ynbTaToB
Hemokputa HeobxoguMm npeaenbHbli nepexog,
KOTOPbIM OH He nonb3oBarncs. Noatomy Apxumen
N cumTan ero pesynbTaTbl He4OKa3aHHbIMM.

Myt [demokputa — nyTb MOCTPOEHUSA
«KOHEYHOM MaTemMaTukm» — Obln COBEPLUEHHO
HenpurodeH Anst UccneaoBaHUs HenpepbiBHbIX
BeNuUMH. Ho B ero koHuenuuu copepxanacb
MbICIb, KOTOpPas Oblfia No-HACTOSALWEMY OLEHEHa U
pasBuTa TOnbko Apxumenom. VMmeetca B Buay
NPUMHUMN  NPUBNMXKEHHOro, HO CKOMb  YroAHO
TOYHOro, COCTaBreHust NobdbiXx Ten 13 60nbLIOro
yncna aneMeHTapHbIX YacTen, pasMepbl KOTOPbIX
N3BECTHbI. B 3TOM MOXHO BMAETb 3apoAblLLEBYHO (hOPMY UHTErpaLMOHHbIX METOLOB.

BnepBble Ty TOUKy 3peHusi, KoTopas ctana obGLWENpPUHATON B rpedeckon maTematuke,
BbicKasan dunocod AHakcarop. He oTpuuass GeckoHeYHOW OEeNMMOCTU Benn4yuH, AHakcarop
cuyuTan, YTo HenpaBOMEPHO MbICNUTb OECKOHEYHbIN MpPOoLEeCcC 3akOHYEeHHbIM. B pesynbrarte
AeneHns oTpeska Bcerga GyayT nonyvatbCcs OTpesku, KoTopble 6yayT BHOBb Aenvmbl. HoBble
OCHOBbl MaTeMaTuknm — obuee y4vyeHMe 00 OTHOLUEHMSIX M CTporMe MeToAdbl MNpederibHbIX
nepexogoB — Obinn cosgaHbl EBgokcom KHuackum. Hambonee rnybokve wuccrnenoBaHus
EBpokca oTHOcATCS K 06nacTu, Kotopas Tenepb Ha3biBAeTCA BBEAEHNEM B aHann3 6eCckoHe4HOo
ManblX.

B ocHoBe Teopun EBgokca nexana HoBag,
bonee obwaa KoHUenuusa BenuuuHbl. B «cTtapon»
TEOPUM  OTHOLLUEHWA OCHOBHbIE NPEaroXeHNs
NpUXoaunocb AoKasbiBaTb OTAENbHO ANS 4ucen,
oTpe3koB M nnowaaen. lNMoHATME BenuYMHbI MO
EBookcy oxBaTbiBaeT M 4ucna M HenpepbiBHbIE
BENUYMHBI: OTpPe3ku, nnowagn, obbembl. OHO
BBOAUTCA C MOMOLLIbIO aKCMOM, onpeaensoLmx
OTHOLLEHUS paBeHCTBa M HEpPaBEHCTBA.

Hayka e annuHucmu4eckux cmpaHax

HoBasi anoxa aHTMYHOro MmMpa Havanachb C
3aBoeBaHun AnekcaHgpa MakegoHckoro. [locne
€ro CMepTM UMMEpUst pacnanacb Ha HECKOIbKO
BonblMX YacTen — JNSIMHUCTUHECKMX MOHAPXUN.
FocynapCTBEHHLIM  SI3bIKOM B SNSIMHUCTUYECKUX
rocygapctBax CTaHOBWUTCH FPEYECKUI, Ha 3TOM e
A3blke pasBuBaeTca Hayka. Ctonuua [MTtonemees
AnekcaHapusi BCKOpe CTaHOBUTCA  TOProBbIM,
KyNbTYPHbIM M Hay4YHbIM LEHTPOM BCEro OPEBHEro
mMupa. OcoBeHHbIi pacuBeT MonyYnnn TOYHbIE
Hayku. B aTOT nepwog xwnu un pabotanu Takue
reHun Kkak Eesknua, Apxumes v AnonnoHun.

EBknua, npexae Bcero, ABNAETCS aBTOPOM «Hauvan», no KOTOpbIM YYUIUCb MaTEMATUKN
BCero mmpa. Takke ero rnyboko 3aHMmanu BOnpocChl JIOTMYECKMX OCHOB MaTeMaTukn, U OAHO 13
€ro CoOuYMHEHU HasbiBanocb «J1oxHble 3akntoveHus». B kHure «daHHble» EBknua nccneposan

Puc. 25. AHtyaH Kyanenb. [lemokpuT
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BOMPOC O TOM, KaKOBO AOSMKHO ObITb MUHUMAaNbHOE YNCIO 3aaHHbIX BENUYMH, YTOObI caenatb
HekoTopylo 3agadvy onpegeneHHon. OH ewe 0o ANONMOHUSA Hanucan TpakTaT O KOHUYECKUX
ceYyeHusix — Hambornee NofHOEe U CUCTEMATMYECKOE U3NOXKEHNE y4eHUs 00 3TUX KPUBBIX.

«Havana» EBknnaga nepexunu 6onee aByx
TbiCAYeneTui, HO OO CUX NOP He yTpaTunu CBOEro
3Ha4yeHMs1 He TOMbKO B WUCTOPUM HayKu, HO U B
camon maTemaTuke. Co3gaHHas Tam cucTema
€BKN1OO0BOM reoMeTpun n Tenepb MsyyvaeTcs BO
BCEX LLKOMax Mypa U NexuT B OCHOBE MOYTU BCeW
npakTnyeckon geatenbHoctn nogen. CogepxaHve
«Havan» aaneko He ncyepnbiBaeTcs
3arieMeHTapHON reoMeTpuen — 3TO OCHOBLI BCeM
aHTUYHON MaTeMaTUKMW.

«Havana» cocTtosiT M3 TpuHaguatu KHU.
Kaxxgas kHura HaumHaeTcs ¢ onpegeneHun, Kpome
TOro, nNepBOM KHUre npedwecTByeT NATb
noctynatoB u nsaTb akcnom. OnpegenexHus
«Havan» MoxHo pa3buTb Ha ABe rpynnbl: paboyve
onpegeneHns, KOTopble  UCNOMb3YTCA  Npwu
NMOCTPOEHUN TEOpUU, U OnucaTenbHble, KOTopble
panee He ynotpebnstotcs. [epBble YeTbipe KHUMM
«Havan» NOCBSILLEHbI nnaHumeTpum n

> — Doy

Puc. 27. EBknua
reoMeTpu4eckomn anrebpe.
OcobeHHOCTb UX B TOM, YTO He
NPUMEHSIETCA y4eHne o nogobun,
T. €. OoHM cTpositcAa  ©Oe3
JencTBuTenbHbIX Yncen. B | kHure

usnaraetcs nnaHMmeTpus
NPSAMONUHENHLIX Uryp, B Hewn
yCTaHaBnvBalTCs OCHOBHbIE
CBOWCTBA TPEyrorbHUKOB,
NPsIMOYrOfNIbHNKOB, Tpaneuun.
BeHuaet KHUTY TeopemMa
Mugparopa un  obpatHoe en
npeanoxeHue. Bo |l KHUre
nsnararTcs 3MNeMeHTbI ' -
o Puc. 28. «<Hayana». BaTukaHCKui MaHyCKpunT
reoMeTpuyeckomn anrebpsbl.

MpounsseneHne AByX OTPE3KOB 34eCb NOHMMAETCH Kak MOCTPOEHHbIA Ha HUX NPAMOYronbHUK. B
[l kHWre paccmaTtpuBalOTCs CBOWCTBA Kpyra, ero kacartenbHblX W xopd, B IV cTposTcs
npasunbHble n=yronbHukn npu n = 3, 4, 5, 10, 15. B V un VI kHurax EBknug onepupyet
OTHOLWEHNAMW NIOObIX BEMWYMH — OH CTPOUT TaM, MO CYyLIEeCTBY, TEOPUIO AENCTBUTENBHOMO
yucna v Teopuio Mepbl. V KHUra nocesilieHa obLer Teopumn oTHOLWEHU BenuyunH Esgokca. OHa
oTNMyaeTcsi 0COBEHHOW CTPOMHOCTBIO M NOrMYecKon 3aBeplueHHocTbi. B VI kHure EBknug
CTPOUT y4yeHune 0 nogodbun u npunaraeT ero K 3agadam, paBHOCUIbHBIM PELLUEHUI0 KBagpaTHbIX
ypaBHeHui. Khurm VII-IX nocesilweHbl apudmeTmke, T. €. Teopumn LUenbiX U paumoHanbHbIX
yncen. Kaxpgoe uenoe 4ucno wmsobpaxaeTcsa OTPe3KOM, MOMyYeHHbIM MOBTOPEHUEM
eauHnyHoro. CrioxeHue uucen CBOAMTCA K CIOXEHMIO u3obpaxarwmx ux oTpeskoB. B
apudMeTUYECKUX KHUrax Takke paccMaTpuBaloTCs BOMPOCbI TEOpUW Yucen: BBOAMWTCA
«anroput™m EBknuaa», OOKa3biBalOTCA OCHOBHble TEOPEMbl TEOPUU AENUMOCTU LenblX Yucen,
AOKa3blBaeTCA Teopema O TOM, YTO cylecTByeT 6ECKOHEYHO MHOMO MPOCTbIX YUCEN.
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B X kHUre Ha OCHOBaHUWN y4YeHUS O LiefbiX U paumMoHanbHbIX Ynucnax EBknug npoogut
Knaccudukaumo KBagpaTUYHbIX MPPaLMOHanbHOCTEN, KOTOPbIE BO3HWUKAKOT MpPU  peELLEHUMU
uenovek kBagpaTHbiXx ypaBHeHMW. X| KHuUra nocesileHa ctepeomeTpun. OHa copepxuT
OCHOBHbIE NMPEeasiokeHnst 0 NPAMbIX U NIOCKOCTAX B NPOCTPaHCTBE, 3adayvn Ha NMOCTPOEeHue, a
Takke NpennoXxeHnUst 0 paBHOBENUKOCTWU napannenenunenos un npuam. B Xll kHure gokasaHo,
YTO MAoLWaan KPYroB OTHOCATCSH, Kak
KBagpaTbl WX ANaMeTpoB, OOBLEMbI
nMpamMug M KOHYCOB CpaBHMBAKTCS C
obbemamu COOTBETCTBYHOLLMX MPU3M

G

'i%a\._;&;i;,ﬂ ‘ n LUUNNHAOPOB, n, HakoHeL,
B s oo BbIBOOUTCHA, 4YTO OObEMbI LIAPOB
:"cw&én:sl\; OTHOCATCSH, Kak Kybbl MX OMameTpos.
L] 4 Xl kHUra noceseHa MOCTPOEHMIO
& NATM NPaBUIbHBIX MHOrOrPaHHWKOB —
, TeTpasgpa, Kyba, oKTasgpa,
i\h ! Aojekasgpa v ukocasgpa.
_ ik BrmsiHue «Hauan» Ha
e o pasBuTue mMaTemaTuku ObIno
Puc. 29. «<Havyana». Mannpyc ns OkcupunHxa KoJloccarbHbIM. Apxumes,

AMonnoHWn 1 gpyrne aHTUYHble MaTeEMaTUKM ONMMPanUCb Ha HUX NPU CBOMX UCCIEeAoBaHUNAX No
MaTemMaTuKke U MexaHuke. Apxumen NpUHaaneXuT K Yucny Tex HEMHOIMX reHneB, TBOPYECTBO
KOTOpbIX ONpenenuno Ha [onrne Beka cyabby
HaykM, a TeM cambiM U cyabby yenoseyecTBa.
Bonblias lWMpoTa  HayuyHbIX  MHTEPECOB,
XapakTepHasi Onsi BCEX BEJIMKUX [EeOMETPOB
lpeunn, c ocobow cunon nposiBANacbL B
TBOpYecTBe Apxumega. Haubonee TOHkue
MatemaTnyeckme MeToabl CBOEro BpPEMEHU OH
npunaran K nccnegoBaHuIo 3agad
TEOPETUYECKON MEXaHUKM WU TMOPOCTaATUKW.
HaobGopoT, camn Teopembl MeEXaHUKKU, OCOBEHHO
NPVHUMN pblyara, CRYXunu emy Ons OTKpbITUS
HOBbIX MaTeMaTM4YeckMx UCTUH. HakoHeu,
Apxumeq cymen cTporo TeopeTnyecku
nccnegosaTb npuemsbl NPUGIMKEHHBIX
BblYMCNEHUN, TMPUMEHMB K HMM  annapar
HepaBeHCTB. HecmoTpa Ha rnybokui uHTepec
Apxumena K BONpPOCaM MEXaHUKM WU ONTUKK,
OCHOBHbLIM AENTOM €ro Xn3Hu Obina maTeMaTuka.

B counHeHusx «O wape un uunuHapey,
«O cnupansx» n «O koHougax u cdepoungax»
Apxumeq NpUMEHUIT METOO BEPXHUX WM HMDKHUX
WHTErpanbHblX CYMM, C MOMOLLbO KOTOPOro
pewwnn npobnemy onpegeneHns AnvH Oyr
nrowagen KpmebiXx MOBEpXHOCTEW. [ns 3Toro
eMy NoHagobunncb HOBble MOCTYMaTbl, KOTOPble OH BBOAWUT B Hayane | kHurn coumHeHns «O
wape u uunurgpe». ATU NoCcTynaTbl MNO3BONAT ApxMMedy HamTh MOBEPXHOCTb cdepbl n
chepnyeckoro cermeHTa U gaTb MeTon BblYMCIEHUS OMNUHBI OKPYXXHOCTU C NHOOOK CTENEHbIo
ToyHocTU. MeTtoabl Apxumena COCTOST B MOCTPOEHUM A1 MUCKOMOW BENUYMHBbI BEPXHUX U
HWKHUX WHTEerpanbHbIX CyMM W OTbiCKaHMM ux obuwiero npegena. loatomy ero metogbl B
NpUHUMNE CTOMb e MpUrogHbl Ansi MOfydeHWss HOBbIX pes3ynbTaToB, Kak U MeTopq
WHTErpanbHbIX CyMM BoobLLE.

Puc. 30. JomeHuko PetTn. Apxumen
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B counmHeHmn «O cnupansax»
Apxumes paspaboTan MeToAbl
onpeneneHns kacaTenbHOW. OTU MeTOAbI
OblM  MPUMEHEHbl TOMbKO B OOHOM
YacTHOM crniyyae. TeM He MeHee, OHMU
obnagarT TOM e CTeneHblo OO HOCTH,
YTO WU €ero WHTerpanbHble MeTodbl, WU
MoryT CNYXUTb ans OTbICKaHUS

KacaTenbHOWn K nobon
anddepeHumnpyemom KpUBOW. K
anddepeHumnansHbIM MeToaam

Apxumega OTHOCUTCS U €ero  MeToq
onpeaeneHna akctpemymoB. OH Hallen
oowmn  meTon  cBedeHuMst  npobrem
onpeaenexHuns 3KCTPEMYMOB K
npobriemam HaxoXgeHus kacaTenbHbIX.

N3 ppyrux pabot Apxumena, OTHOCALWUMXCA K mMaTemaTuke, crieqyeT OTMETUTb €ero
«McuncneHne necunHok», rae paspabotaH cnocob, NO3BONALLNA PEryNSPHO BblpaXaTb CKOJb
yrogHo 6ornbluvMe 4ucrna nocpeacTtBOM CreumanbHOW CUCTEMbl HAaMMEHOBAHMIA OECSATUYHbIX
pas3psiaoB.

WccnepoBaHms ApxvMmeaa OTHOCUNUCH K Takmm doyHOaAMeHTanbHbIM npobrnemam, kak
onpegeneHne nnowanen, OObEMOB, MOBEPXHOCTEN, LIEHTPOB TSPKECTU, KacaTeSlbHbIX WU
aKCcTpeMymoB. [Ansa peweHuss aTux npobnem OH co3gan Te OCHOBHble MeTOoAbl, KOTopble
ynotpebnawTs OO0  CuxX  Mop: METOA4 BEPXHUX U HWKHUX  MHTEerpanbHbiX — CyMM,

XapakTepucTU4eckmm 0GeCcKOHEeYHO ManbIn
STEIT WM e TPEYronbHWK Ans onpegeneHnsl KacaTesbHbIX U,
= HaKoHel, MeToq CBedeHWUsa 3aday Ha 3KCTPEMYMbl K
onpeaeneHnio KacaTenbHbIX.

TpeTnin 13 BEMUKNX TPEYECKNX reOMEeTPoB
3NOXn annuHMama — AnonnoHun. Ero TBOpYecTBO
forato  HOBbIMM  KpacuBbiMK  ungesamu.  Emy
NPUHAONEeXnT  MbICllb  BBECTU  SMUUMKIbI U
9KCLEHTPMYECKNE OKPYXXHOCTW And Toro, u4Tobbl
npeactasvTb BuaumMoe aswmkeHmne ComnHua un nnaHeT.
B matemaTtuke AnonnoHun Oonee Bcero msBecTeH
cBOUMU «KOHMYECKMMU CEYEHUSIMUY», B KOTOPbIX OH
nan

i non APOLIONII PERG AT
ood CONICORUM
o LIBRI OCTO,
EeHun ET
e SERENI ANTISSENSIS
T€O DE SECTIONE
pum CYLINDRI & CONI
’ LIBRI DUQ,
- n
e P g qpem
Puc. 33. AnonnoHuu MNeprckumn M

pasBuil U aHanuMTU4eckme W NPOEKTMBHbIE
meToabl. «KOHMYECKne ceyvyeHuss» COCTOAT M3
BOCbMM KHUT. [NepBble YeTbipe, B KOTOPbIX, MO
cnoBaMm aBTopa, W3naralTCa  3fEMEHTbI
Teopun, [OOWNM A0 Hac  MO-TPevecku,
cnegywuwne Tpu — B apabckom nepesoae
Cabuta nbH Koppsbl, nocnegHss — Bocbmas —
KHUra yrtepsiHa. OTW KHWUIM O4YeHb Oorathbl

OXONIAE,
E THeATRO SHELDONIANO, An. Dom wMberx.
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copgepxaHueM. [MnaBHbIM acnekTom 6bina HoBasd TpakTOBKa KOHMYECKUX cevyeHun, 6ruskas K
TOYKE 3pEHUS COBPEMEHHOW aHanMTUYeCcKoW reoMeTpuun. AMNOSMMNOHUM Mnpexae Bcero gaet
Gonee obuwee onpeneneHne KpuBbIX BTOPOro nopsiaka. Bo-nepBbix, OH 6GepeT Npon3BOSbHbLIN
KPYroBOW KOHYC; BO-BTOpbIX, paccmatpuBaeT obe ero nonoctTm u nNpOBOAUT CevYeHus
MMOCKOCTbIO PacronoXeHHON nog nobbiM yrnomMm K obpasytowen. [locne ctepeoMeTpnyeckoro
onpegeneHna AnosnnoHUN Takke AaeT BbIBOS YpaBHEHWI KPUBBIX.

Kpome «KoHuyeckux cedeHun» AnonnoHuin Hanmcan Tpaktat «O BcTaekax»,
MOCBSALLEHHbIN Knaccuukauumn 3agad, KOTopble pelualTcsi C NOMOLLBbI0O BCTaBOK, B OpPYron
pabote — «O HeynopsiAOYEeHHbIX MPPaLMOHANbHOCTAX», OH MPOLOIPKMI  Kraccudukaumio
EBknuaga. M3 umcto reomeTpmyecknx paboT ANOMANOHWS MOXHO OTMeTUTb «O cnvpanbHbIX
NUHUAX», B KOTOPOM OH paccMaTtpuBaeT cnupanu Ha NoBepxHOCTU umnuHgpa, «O kacaHumy,
roe pasbupaetcs 3HameHuTasa 3agada AnonnoHus. B cBomx kHurax AnonnoHun passBuBaeT He
TONbKO MEeTOoAbl aHanUTUYECKOW, HO W NPOEKTUBHOW reoMeTpuu, u3dyyawollen Te CBOMCTBaA
douryp, KOTOpble HE U3MEHSIOTCS MPU LIeHTPanbHOM MPOEKTUPOBaHUU.

B | B. 0O H.9. mMartemaTtmyecknme wuccrnegoBaHna npekpawarotcs. [1puymMHbl 3TOro
TshKenble paspyLlunTenbHble BOMHbI — co3aaeTtcs byaywas Pumckas umnepus. Tonbko B Havane
Halen apbl rpedyeckasd Hayka BHOBb HauuHaeT oxuBaTb. B nepBble Beka Hawen apbl
AnekcaHapus OCTaeTCA Hay4YHbIM U KyNbTYpHbIM LIEHTPOM ApeBHero mupa. Yxe B | B. H. 9.
MOXHO Ha3BaTb [BYX BblAaloLMXca maTtemaTukoB — [epoHa n MeHenas.

TanaHTnNMBbLIN MHXeHep W un3obpeTatenb, [epoH
AnekcaHOpUMCKUA OAHMM U3 MepBbIX BOCMOSb30Barncs
OBWXYLWEN CUMAOWN napa, CKOHCTpyMpoBan pasfunuyHble
nHeBMaTUYeCKMe MallUHblI M aBToMaTtbl. Hapsgy ¢ aTtum
epoH 3aHMmanca u MatemaTukon. B cBoém Tpyae
«MeTpukn» oH cobpan pasnuyHble OopMyrbl, CryXalime
Ana namepeHus curyp. 34ecb cCoaepxuTcs M «dopmyna
epoHa» ana onpegeneHus nnowagum TpeyrofbHuKa Mo
Tpem ero ctopoHam. «MeTpuka» HammMcaHa KpaTko W SICHO.
Ecnu B Heln npuBoaATCcs gokasaTenbCTBa, TO OHM TOYHbI. HO
'epoHa MHTEPEeCYIT He TOMbKO FOrMYeckn Hernorpelnmble
NOCTPOEHMA U TOYHble hopmynbl. OH NPUBOOMT B CBOEMN
KHUre v npubnmkeHHble npasuna. Hanpumep npasuno ans
N3BNEeYEeHNss KBaapaTHOro M KybU4eckoro KOpHA. OTn u
MHOrMEe [Jpyrve npaBura OH uM3naraet gorMatuyecku,
MOSICHAS MX YMCNOBbIMM NpuMepamMu. PaunoHanbHble yncna
nony4aroT Yy Hero NofHoe paBHOMNpPaBme C LenbiMU.

TBopyecTBO MeHenas AnekcaHapuicKoro Oblno HepaspbiBHO CBA3AHO C aCTPOHOMMUEN.
B apabckom nepesope Cabuta ubH Koppbl oo Hac gowna «Cdepuka» MeHenasa. Bugnmo, B
«Cdpepuke» NoABOAUIICS UTOTr BCEMY NPEALIECTBYIOLLEMY Pa3BUTUIO CHEPUYECKON reOMETPUN.
«Cchepuka» coctont U3 Tpex KHUr. B AByX nepBbIX cucTeMaTnyeckm nanaraetca cepuyeckas
reoMeTpus — nepeas cMCTemMa reoMeTpun, OTNNYHasa OT EBKNNAOBON. TPeTbs KHUra nocasLleHa
cdpepuryeckon TPUroHOMETPUMN.

AnekcaHapUNCKUn
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B cepeauHe Il B. H. 9. B AnekcaHapum
paboTaeT 3HaMEeHUTbIN acTpoHoMm Knasawumn
Mronemen. OcHoBHOW Tpyn [ltonemes -
«MaTtemaTuyeckoe nocTpoeHue». B kHure
Mronemess nogpobOHO uM3NoXeHa  Teopwus
Bugumoro asmxkeHnst ConHua, JlyHbl n nnaxer,
OCHOBaHHasi Ha anuUUKNax N 3KCUEHTPUYECKNX
Kpyrax, NpuBedeH CnmMcok bornee Tbica4un 3BE34
C yKasaHMEeM WX IKNUNTUYECKUX KOOPAMHAT U
ApKOoCTU. [ns maTemaTuku WHTEPECHbI He
TONbKO uccregoBaHus lNTonemes, cBA3aHHbIE
C acTpoHOMMEN, HO u ero paboTel no
reorpacdomn. 3emMnio OH cuutan wapom. B
ceoen «leorpacdmm» OH paccmaTpuBaeT
NpoeKkunto cdpepbl M3 MOMOCa Ha MIOCKOCTb
akBaTopa. [ltonemen pokasbiBaeT, 4YTO MNpwu
3TON MNPOEKUUN Yrhbl MexXay HMUHUSMU He
MEHSITCH, Urypbl OCTarTCsl NogoOHbIMU B
Marom.

HoBbln B3nNeT aHTMYHOWM MaTeEMaTUKK
AOCTUI KynbMuHaumm B cepeguHe Il B. H. 9.

3710 6bLIO Bpems, korga Xun u pabotan AuodaHT — OOUH U3 BENUYANLLMX MaTEMAaTMKOB
ApeBHocTu. Tpyabl [lnodaHTa npeacTaBnAloT NOMHYH HEOXUAAHHOCTL U MO NOCTaHOBKE 3ajay,
M N0 MeToAaM MX peLleHusl, U No anrebpanyeckon TpakToBKE BEMWUYUH U AEACTBUIA HA4 HAMMN.
OcHoBHOe npousBegeHne [OuodaHTa — «ApudmeTuka», AOMKHaA Oblna Cnyxutb
OCHOBOW NS npernogaBaHus. JTa KHUra CBUOETENbCTBYET O HanuMuum y Hero GyKBEeHHOW
CUMBOMMKKN. 3Ha4YeHne 3TOro Lara orpomMHoO. TONbKO Ha TakoW OCHOBE MOrMo OblTb CO34aHO
OykBEHHOE McCYMCreHne, pasBuUT OPMYIbHbBIA annapart, MO3BOMSIOWNA YacTb HaLIUX

MbICIIUTENbHbIX onepauumn 3aMeHUTb > :
MeXaHN4YeCKUMIn npeobpasoBaHNSIMU. D I O ITH A N T I

OOHOBpEMEHHO C  BBEAEHWMEM  CUMBOJSIMKM ALEXANDRINI -
AnodaHT aBHO popmynupyeT OCHOBHblE NpaBuna ARITHMETICORVM L

anrebpanvecknx onepaumn. OcHoBHasa npobnema
«ApuUdMETUKN» — ITO peLLeHne HeonpeneneHHbIX
YPaBHEHUA B MNOSMOXMUTENbHbLIX pPaUMOHaNbHbIX
yncnax. HemssectHoe MOXeT ObITb Kak LenbiM, Tak
N  AopobHbIM, 9TM CRyyYan He pasnuyarTCs.
PeweHna nwytca Bo Bcer obnactu paumoHanbHbIX
yncen, 6onblwmx Hynsa. OuodaHTy He 4yxgo u
npencraesneHe o6  MppauMoOHanbHOM  Yucre.
MopaxaeT Kpyr npobnem, KoTopble CTaBUT W
pewaeT [AnodaHT 1 KoTopble 4O CUX NOP HOCAT ero
umsa.  «ApudmeTnka» — ocrnegHee  BENUKOe
MaTeMaTn4eckoe npomsBegeHme aHTUYHOCTH.
3HayeHue epedeckol MamemamuKu
MmeHHo peunn Mbl 065a3aHbl
BO3HWKHOBEHNEM MaTemMaTukm Kak
CaMOCTOATENbHOM  Haykm C  MpUCYLLMMU  €en
MeTOoAaMN HaxOXOEeHUs U YCTaHOBIEHUS WUCTUHBI,
METOA4aMN  KOHCTPYKLMM HOBbIX OOBLEKTOB U
obpa3oBaHMs  HOBbIX  MOHATUR.  [JOCTMXKEHMWS
rpeyeckon maTemaTuku onpeaenunn ganbHenwee
pasBuTME MaTeMaTUKM B TeYEeHWEe MHOIMMX BEKOB.

LIBRI SEX.

ET DE NVMERIS MVLTANGVLIS
LIFER VNVS. )
Nune primium Gract g8 Latiné editi, atque abfolutifimis

Commentariis illufirati.
AVCTORE CLAVDIO GASPARE BACHETO

MEZIRIACO SEBVSIANOV.C
3 > -

LVTETIAE PARISIORVM,
Sumptibus Sesastiant CraMoisy, via
Jacobza, fub Ciconiis.
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Puc. 37. JlatTuHcknin nepeBopg
«ApudcdpmMeTUKkn»

KpuTnyeckoe yCcBoeHMe MeToA0B rpedeckon MmaTtemMaTUKM NErfno B OCHOBY Hay4YHOW peBOSHOLMM
XVIl B. B MaTeMaTuke, HO U no3gHee, B XIX n XX BB., co3gaBas HOBbIE HamnpaBneHnsa nnu ctTpos
HOBble Teopuu, MaTemMaTUKM HEOAHOKPaTHO 3amMeyarnu, 4YTO OHW COBEPLUEHCTBYIOT WK
BOMJIOLLAIOT TO, YTO ObINO 3agymMaHo 1 HavaTo B [ipeBHen [peunn.
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Tema: MaTemaTuka B cTpaHax ucrnama

B VIII - X BB., B nepBbIi nepuop
pasBUTUS MaTemaTuKnm CTpaH ucnama,
Ha apabckun a3bik 6bin nepeseaeH psag,
COUYMHEHUN, SBMBLUMXCA  MCTOYHUKOM
O3HaKoMMeHuna c AOCTVXKEHNAMM
rpeveckom HayKu. lMepBoOHavansLHO
npeobnagano YyCBOEHWEe KynbTypHOro
Hacnegus NpoLoro, HoO o4eHb BbICTPO
cnoxwunacb cBoeobpasHaa cobCcTBeHHas
mMaTemaTuyeckada  Kynbtypa. Cpeau
apyrmnx TeyeHumn MaTemMaTn4eCcKon
Mbicrin BocToka apabckas maTemaTuka
BblaensieTcs rny6okum CUMHTE30M
yCTpeMNeHun, HanpaBneHHbIX Ha
pelweHne 3agad MpPakTU4ECKON >KU3HU U
BeayLlen HayKu TON 3noxm -
aCTpOHOMMKM, C WHTEHCUBHOW paboTtomn
TEOpPEeTUYEeCKON MbICIM, BOCMMTAHHOW Ha Nyylmnx rpevecknx obpasuax. NMocnegHee no3sonuno
NOAHSATb Ha BECbMa BbICOKUIA YPOBEHb Hay4HYO pa3paboTKy BbIYMCINTENBHO-anNroOpUTMUYECKNX
npobriem n METOAOB, CTOABLUMX Ha NEPBOM Mf1aHe BO BCEW BOCTOYHON MateMaTtuke. BoctouHas
MaTemMaThKa XapakTepusyeTCsa 3HAYMTENbHbIM PasBUTUEM apUPMETUKN B LLUMPOKOM CMbICNE
CnoBa, OT peLleHMs 3afady KOMMEPYECKOro xapakrepa OO TeOpuuM OTHOLUEHUW U YYeHUs O
AENCTBUTENBHOM YMcne, reOMeTpun, B YaCTHOCTW, CTOSMNb BaXKHOW ANA AanbHeWLWero nporpecca
TOYHbIX HayK Teopuu napannenbHblX, a O0CoBeHHO anrebpbl U TPUTOHOMETPUMU, KOTOPbIe
BrepBble hopMUpYOTCA 3aechb B 6oNbLUIME CAMOCTOATENBbHbIE HAYKM.

Apabckue Hymepauuu

B cTpaHax wncnama Obinu pacnpocTpaHeHbl ABa Tuna Hymepauuu: OykBeHHas W
AeCATMYHas NO3NUMOHHasA. bykBeHHy0 Hymepaumio apabbl HasbiBanu «abmkag» U «mkKymany»
(«cymMmbI»). B BykBeHHON apabckon Hymepauumn umetoTes crneumansHble 3Hakn ana 1, 2, .., 9,
10, 20, ...,90, 100, 200, 900, 1000. OgHon M3 BaxHeWwnx 3acnyr Gargagckon LWKonbl GbINO
BBEAEHNEe OEeCATUYHOW MO3ULMOHHOW Hymepauumu. OTa Hymepauusa NOosiBNSAETCS BnepBble B
kHure Myxammega an-Xopesmu «O6 nHOMNCKOM cueTey, rae oH nuweT: «Korga yBugen s, 4to
WHOWNLbI COCTaBNANM U3 AeBaAtn byks noboe cBoe ymcno, Gnarogapsa pacrnonoXeHuto, Kakoe
OHW YCTaHOBWNN, A MOXenan packpbiTb, ecnu BygeTt yrogHo 6ory, 4To nonyyaeTcs U3 3TUX
OykB, Oona obnerdeHus wusydatowemy» ([Ownbka! UCTOYHMK CCbINKM He HawugeH.], c. 9).
Hanee an-Xope3mn onucbiBaeT AEBATb UHOMACKUX LUAP U HyMb, 0603HaYaBLUMIA, YTO pa3psag
nycrT.

Apabckme Kynubl 4acTo 3anucbiBanu 4Yucna crosamu. M3 crioBecHow 3anucu yucen
BNOCNeACTBMM BblpaboTanacb MNpUMEHsWaaca 4O CUX MOop TOProBLamMm MHOIMMX CTpaH
BocToka uncnosasi CKOpoOnuch.

Pasgumue mamemamuku 8 cmpaHax ucrama

Puc. 38.peBHni BocTok
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[lepBoe pykoBOACTBO MO apuUdPMeETUKe,
OCHOBaHHOE Ha MO3UUMOHHOM nNpuHUMNe, 6bINo
HanncaHo B nepson Tpetu IX B. Myxammagom an-
Xope3mun. Kpome apundpmeTmnyeckoro TpakraTta an-
Xope3Mu COXpaHunuCb ero TpaktaTt no anrebpe,
cogepXawun Takke rnaBy Mo reoMeTpum,
acTpoHoMUu4YecKkune Tabnuubl, BKMOYatoLme
pasgen, NoCBSLWEHHbIA TPUroHomeTpun, Tabnuupl
LUMPOT U JONroT roOpoAOB M TpakTaT O KaneHaape.
An-Xope3amn nogpobHO oOnuUCbIBaeT CroXeHue,
BblMUTaAHUE, YMHOXEHWE, OeNneHue N MUsBreyYeHue
KBagpaTHOro KOPHS C NOMOLLbIO MHOWWUCKUX Lnp.
B 4ncno apupmeTnyeckux 4encTBUn OH BKIOYaeT
yOBoeHue " pasgBoOeHMe. HenctBuga
NPOM3BOANNINCL HA AOCKE, MOKPbLITOW MECKOM Unuv
Mbifbld, W Ha KaXgoM  3Tane  BbIKNagku

NCNONb30BaHHbIE umndpol cTMpanucb n

3aMEHANUCb  HOBbIMKM. 3a OencTBuaAMW  Hapg

LenbiMm crnepywT onepauun Hag

LIECTUAECATEPUYHBIMU n 06bIKHOBEHHbLIMU
Puc. 39. Aoy A6aynna A6y [xxacap [poBsMM.

Myxamman n6H Myca an-Xopeamu PyKOBOACTBO an-XopesMu Chbirpano ouveHb

GonbLUyl0 ponb B pa3BuTuM apudmMeTukn. MM aBTopa B naTMHU3MPOBaHHOW chopme cTarno B
cpeaHeBekoBo EBpone oGo3HayaTb BCHO CUCTEMY AECATUYHOW MO3ULIMOHHOW apuUdMEeTUKN.
Brnocneacteum TepmMuH «anroputMy» npuobpen 6onee LWMPOKUIA CMbICH BCSIKOTO PEryrsipHoOro
BbIYUCIIUTENBHOIO MpoLecca, B KOHEYHOE YMCIO LLaroB Aaloliero pelleHue onpeneneHHoro
Knacca 3agau.

Apabckuii A3blK He MMeeT cneLmarnbHbIX S P e iR
TEPMUHOB [ONA BbIPaXEHUs [0nen eanHULb, (ﬁ,,.%ig\fi,\(kg&;ifég' N A ",],M{Q«[ 151
MeHblmx  1/10, Bce ocTambHble gonm | L e ;:Eﬁ:‘w fazee T{Mi’
Ha3bIBalOTCA «OAHA YacTb U3 N», a UX KpaTHblE - d___{;;gf,_{; =N ?5*’}“:';";‘;’2113- y :i:';@
«m vacten u3 n». Takomy crioBoynotpebneHmio T L LETE AR s VJ B3
COOTBETCTBOBANIO MOHATUE KOHKPETHOW Apobu, R | |- Tfff' T
BbipaXalolleil OAHYy WNM HECKONMbKO 4vacTei ' t t
BENWYMHbI, npegnonaraemon genumon. Ho 7
cyllecTBoBana 1 apyras KoHUenuus apobu, Kak
OTHOLLEHNSI [ABYX OTBMEYEHHbIX LenblX Yucen,

BOCXOAdALas K aHTUYHOM Teopun NpPOMnopLMNA.
OTa nocnegHsas Teopus Cnyxuna, Tak ckasatb,
TeopeTnYeCcKmini OCHOBOW apabckon apnupmeTuki.

Opobn 3anucbiBanu Ha  MHAUACKUNA
MaHep: 3HaMeHaTerb Noa YMCcnuTenem, a Lenyto
yacTb 4ucna nucannu Hag  YUCIUTENEM.
PaspgenutensHas YepTa nosiBnsaetcs okono 1200
r. Y YNHOBHMKOB, 3eMIIEMEPOB, TOProBUEB BbINO
n3gaBHa B Xo4y Apyroe ucuyucrneHne gpoben, cxogHoe ¢ TeM, KOTOPOE NMPUMEHANN ermneTckne
nucubl.  [dpobb npeactaeBnsanM B BuMAe  CyMMbl  gonerd  eauHuubl  1/n. YyeHble
YCOBEPLLUEHCTBOBANM Takoe MWCYMUCIIEHME W BblpaboTanu Uuenyl cuctemy npasun Ans
npeacrtasneHnst Nobbix Apober ¢ NOMOLLBI annKBOTHLIX Apoben.

Apabckme acTpOHOMbI MONb30BaNUCb MOYTU MUCKITHYUTENBHO LLEeCTUAECATEPUYHbLIMU
Apobsimn. Apabeckme ydeHble pacnpoCTpaHuIm WeCTUAEeCATEPUYHBIN NPUHLMI Ha Lenble Yyncna,
npuyemM cucteMaTudeckn ynotpebnsanu npu aTom 3Hak Hyns. Yucna ot 1 go 59 nucanuce npum
3TOM B cneuuwanbHon andasuTHoM Hymepauun. [pobHble LwecTuaecaTepuyHble paspsabl
WMEHOBANMCb MUHYTaMW, CeKyHdamu, Tepuusamu un T. 4., paspsag eauHuy (o1 1 go 59) —
rpagycamu, a BbiClUMe pa3psabl — NepBbIMU NOAHATHIMU, BTOPbIMU NOAHATLIMU U T. 4.

BbigarowMmcsa OOCTUMXKEHMEM SIBUITOCb BBEAEHWE AecATUdYHbIX Apoben an-Kawwn. Ero
uenblo ObINO gaTb cuctemy Apoben, B KOTOPOW, Kak B LUECTUAECATEPUYHOM CUCTEME, BCeE

Puc. 40. Tabnuubl cTeneHen yucen
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onepaumy  nNpoBOAMTCS, Kak C UenbiIMA  Yucnamu, HO KOTopas OCHOBaHa Ha
obweynoTpebutensHOM OecATUYHOM OCHOBaHWM M MOTOMY [AOCTYNHa TeM, KTO He 3HaeT
«ucyucneHna actpoHomoBy». An-Kawum dopMynupyeT OCHOBHble MpaBuna AencTBun c
AECATUYHBIMKU OpobsamK, cnocobbl NnepeBofa LUEeCTUOAECATEPUYHbIX Ap0oGen B AECATUYHbIE U
obpaTHO. B ero Tpygax MHOrmMe BenMYMHbI BblpaXKeHbl C MOMOLLBI0 AEeCATUYHbIX ApoGen.
HecatunyHaa pgpobOb 3anucbiBanacb B OOHOM CTPOKE C LENOWM 4acTblo 4uucna; ana ee
o603HaveHna an-Kawwv otaenan gpobb OT LENOro BepTUMKanbHOM YepToW uUnu nucan Apyrum
LUBETOM WM NOANUCbIBan Hag uudpamy HasBaHWUs pas3psaoB, Yalle BCero HasblBas TOMbKO
HU3LWKWI pa3pag, onpeaensiowmnin Bce ocTanbHble.

An-Xopeamu onucan nNpuém u3BneveHuns
KBagpaTHbIX KopHen. Y Kywbapa wnbH JlaG6aHa
BCTpeYaeTcss W TMpUEM UM3BIIEYEHUS KyBudeckmnx & .
KOpPHeWN. HDanbHenwas paspaboTka npuémon

N3BMEYEHNs KOPHEN MNpPUHALNEXUT OOHOMY U3 k)
KpynHenwmnx matemaTtukoB CpegHux BekoB Omapy ’
Xansamy. B cBoewn kHure no anrebpe Xansam, ynomsiHyB \ (/ -
«METOAbl WHAWALEB» W3BNEYEHNS KBafPATHBIX M \\ p Y=
Kybudecknx KopHen, coobluaeT, 4YTo B crneumanbHOM o Q 1
COYMHEHMM OH 0006WmMn 9TM MeToabl Ha cnydan b ‘? Y 48

N3BNeYeHNss KOpHen ¢ NobbIM LienbIM nokasaTernem.
Becbma BeposiTHO, 4TO Xanam Bnagen npaBuUoM
BO3BeAEHUSA OBy4neHa B nodyto uenyto
NOMOXWUTENbHYID  CTEeNeHb, OAHAaKO  COYUHEHME
Xansima, B KOTOPOM U3NOXKEHO 3TN OTKPbITUE, NOKa He
HangeHo.

lMepBoe poweawee [0 Hac — onucaHue
N3BNeYeHnss KOpHsi NoboN cTeneHn U3 LEenoro ynucna
BCcTpedaetca B «COOpHMKE MO apudmeTuke C
NOMOLLIbIO AOCKM WM nbinn» Hacup ag-AunHa at-Tycw. Puc. 41. Omap Xanam
AT-Tycu NpMHagneXxuT MHOrO TPYAOB MO MaTtemaTtuke
N acTPOHOMMM, a TaKke No pmamke, NorMke N Apyrum Haykam.

C camoro Havana pasBuTuUs MatemaTukm B apabCKuMx CTpaHax 4pes3BblvaniHo GorbLioe
MECTO B HEW 3aHMMAaKT MPUONMKEHHbIE BbIMMCNEHUS, HeobOXoauMmble AN COCTaBMEHUS
TPUrOHOMETPUYECKNX U aCTPOHOMUYECKUX Tabnul, onpeaeneHns pasnuyHbiX reomMeTpuUdecKnx
BENUYUMH. bbICTpoe pasBUTME YMCNOBOW anredpbl 1 €€ reoOMeTPUYECKMX MPUITOXKEHUN TaKKe
BEMM K TOMY, YTO uppauMoHarbHble Yucra BCe Yalle W valle Bxoaunu B ynotpebneHve u
CTaHOBMNUCbL MNpPeaMeTOM  UuccnegoBaHusi. Yactoe onepupoBaHue — anrebpandecknmu

NppaumMoHanbHOCTSMMU B nx
.uauu,\..mu% apudmeTnyeckon dopme

Vg i
ﬁ%@"‘f", "H!! =&l NOAroTOBNANO MouBy ANs BbiferneHus
D’ﬁw A5 esliol NOHATUS 00 wMppaunoHanbHOM 4uchne,
Lol Cna’. a”“""_ U4 paBHOMPaBHOM G paLOHAmNbHLIMMU

Yyyucnamu. lMocTteneHHo CTunpaeTcA

B Sl bl — PA3MMHME  MEXOY  eOMETPUYEeCcKUMMU
dﬁm‘”vy‘ HECOM3MEPUMBIMM  BENUYMHAMMU 1
E/cw* s

= ,;. 4YNCIOBLIMU MppPaLMOHaNbHOCTAMM,
a@,ﬁ’\,\,&; ""’9"”“‘""" unucrnosas MpPaLMOHaNbHOCTb

)(_/ '('J"‘"‘
W‘@,&,‘““"‘""" md_b b»ﬁ&ww i CTaHOBUTCS MpPaLIMOHanbHLIM YUCIOM;
= Sl el l2A S m BMecTe Cc Tem nwboe OTHOLleHue
"'§’ ' ‘WU“‘J" BEMUYUH BOCMPUHUMAETCS Kak 4mcro.

» Takoe paclumpeHne MNOHATUS O 4ucne

Puc. 42. CtpaHuua pykonucu anredbpamyeckoro o oo coitied nuLb pesynbTaToMm
TpakTata Xaiama TEOPETUYECKOro NCCNEA0BaHNSI.

KpuTuyeckuin aHanms aHTUYHOW Teopuu npornopumi 6bin HavaTt ewe Ay AbBagannaxom

an-Maxann B «TpakTtate O TPYAHOCTAX OTHOLUEHUS» W MNPOAOIMKEH MHOMMMU Yy4YeHbiMu. B

«KoMmMmeHTapuax K TpyOHOCTAM BO BBeAeHWAX KHurn EBknuga», HanucaHHbIX XansgMmow,

onpegeneHne npornopunn B V kHure «Hadvan» obbsBNsSeTcss XOTS U NpaBWibHbIM, HO He
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KUCTUMHHBLIMY», T. €. HE BblpaXkaloLLMM OCHOBHOW CyTu nponopunn. Kpome Toro, Xanam nogxogut
K 0600LWeHno NOHATUS Yncna Ha nobble NONOXUTENbHbIE ,El,eVICTBVITeJ'IbeIe yucna.

ABTOpPOM OCHOBoOMoOMarawLlero apabckoro
Tpaktata no anrebpe «Kpatkom kHurm 06
ncuncneHnn an-gkabpa wn an-mykabanbel», B
NaTUHCKMX  NepeBOdax  OKasaBLIEro  Takke

GonbLuoe BNUSHWE Ha CpeaHeBEKOBYHO !

€BpOMNenckyo Hayky, 6bin an-Xopesmu. B ueHTpe ""A'-EU-:‘H

BHMMaHUS CTOUT peLleHue LIeCTU KaHOHUYECKUX 4 ,-mlﬂl,mwj\_mwjlw
KnaccoB ypaBHEHUW MepBOM W BTOPOW CTeneHewn, ‘ \
KOTOpble OH 3anucbiBan 6e3 BCSKOW CUMBOIIMKMU. ! JU“L\-RHGL[L)’&J’-}JV"YMQ.
Utobbl pewnTb Kakoe-nmbo ypaBHEHME NEpPBON ‘ ..JGJMangMJl
nnm BTOPOW cTeneHu, ero TpebyeTcs o -% d.)o-tyéyw%u’:ﬂ
npegsapuTenbHO CBECTU K OOHOMY M3 OCHOBHbIX . - J{;vw -

TMnoB. [na 9TOro nNpUMEHSATCs  onepauuu,
AaBlUMe Has3BaHWe Kak Tpygam no anrebpe, Tak u
camon aTon Hayke. Onepauus an-gxkabp ecTb
NepeHoC BblMUTAEMbIX YNIEHOB YpaBHEHMS B
ApYryto 4yacTb B Buae npubaBnsieMblX YNeHoB; an-
Mykabana ecTb COKpalleHMe paBHbIX 4YNIEHOB B
o6eunx yvactax. An-Xopesmu ¢opMynupyeT nuLlb
npasuna, Jawowme  MNOfoXUTENbHbIE  KOPHM
ypaBHEHUA W yKasbiBaeT YCMNOBUSA, NPU KOTOPbIX
KOpHW cyLlecTBYtoT. [paBuna opMynumpyoTca Ha
npumMmepax C 4YMCnoBbIMW Ko3hdpuumeHTamm, Ho
BrnosnHe obwwum obpasom.

Ha npoTskeHumn X B. ypaBHEHUSAMM BbICLLMX
CTeMNEeHen C YMCMOBLIMU UMN Xe MPOU3BOMbHbLIMM
KoadbduumeHTamm OblT  BblpaXXeH Uenbin  psg
reoMeTpuyeckuXx, TPUrOHOMETPUYECKNX n
dmamyeckux 3agad: NOCTPOEHWEe CTOPOH BMUCAHHbBIX B OaHHbIN KPYr MPaBUSIbHbIX OEBATU- U
CEMWYTrofnbHMKOB, NOCTPOEHME CEerMeHTa Lwapa no AaHHbIM 06beMy M NroLwaan noBepxXHOCTH,
3ajada O TpuUceKuMu OaHHoro yrna u gp. Bce aTn 3agaumn cBOAATCS K ypaBHEHUSM TpeTben
cteneHn. B nocTpoeHun KyOGuyeckux ypaBHEHUN Obinn SOCTUMHYTbl CTOMb 3HAYUTENbHbIE
ycnexu, 4YTO BCKOpe CTano BO3MOXHbIM co3gaHve obobuwiatowen umx Teopuu. Hambonee
yaadHoe usnoxeHune eé€ gan Omap Xansam B « TpaktaTe 0 goKasaTenbCcTBax 3agad anrebpoi». B
3TOM TpyAde anrebpa Bnepsble BbICTYNAeT Kak camocToaTenbHasa Hayka. [NpegmeTtom anrebpbl
Xanam ob6bsaBnsieT HEM3BECTHOE YMCNO MM HEU3BECTHYH BEMWYMHY, OTHECEHHbIE K APYrUM
N3BECTHbIM YNCaM U BennymHam. Takoe OTHEeCEeHWe OCyLLeCTBNAETCA B BUAE ypaBHEHUS, T.
€. NpupaBHMBaHUA OOHUX CTENeHen apyrmMm. Tem cambiM anredbpa paccmaTpuBaeTCcs Kak Hayka
00 ypaBHeHUSX, KOTOpble Tenepb HasbiBalOTCA anredbpanyeckmmu.

nmaBHOe coaepxaHue TpakTaTa COCTaBnseT Krnaccudukaums ypaBHeHun, nopdop
COOTBETCTBYIOLLMX KaXXOOMy Krnaccy nap KOHUYECKMX CEeYEeHWUA U onpeaeneHve BO3MOXHOro
yucna v rpaHul, NONOXUTENbHBIX KOPHER, T. €. OTAENEHNEe KOpHEN. YpaBHEHUS NCCMeayoTCa B
obwem Buage, T. €. KO3A(PMLUMEHTbI UX NpeanonararTcs NPOU3BOSIbHLIMU NOSTOXUTENBHLIMU
BennynHamun. Hapsay ¢ obwen Teopuen paspabatbiBanncb U MpUeMbl YUCIIEHHOMO peLleHus
ypaBHEHWI TPETLEN CTENEHM.
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Puc. 43. CTpal-mua U3 KHWUY anb-
Xopeamu «KpaTkas kHura o6
McuYMcneHun anb-gxabpa un anb-
MyKabanbi»
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B reomeTpum BaxHOe MecTO 3aHMManu
BOMPOCHI, CBAI3aHHblE € MPUMEHEHUEM
BblYMCNIUTENBHLIX MeTodoB. K atomy Kpyry
npobnem OTHOCATCA NPUMEHeHUs anrebpbl u
TPUroHoMeTpuyeckne npuemsl. BoluncneHune co
BCé BO3pacTalLler TOYHOCTbIO 3NEeMEHTOB
duryp, 0COBEHHO NpaBUNbHbIX
MHOMOYrOfIbHUKOB U MHOFOrpaHHWKOB, 3aHMMaro
MHOMMX Yy4yeHbIX. CambiM SpKUM MPUMEPOM
NCKYCHOrO NpUMeHeHns BbIYNCNINTENBHON
TEXHUKN CcnyXut «Tpaktat 06 OKpy>KHOCTU» an-
Kawwn, B KOTOPOM  OTHOWEHWE  OfVHbI
OKPY)XHOCTWU K AnameTpy, T. €. uy1cna TI, paBHO
3,141 592 653 589 793 25, rae HeBepHa TONbLKO
nocnegHsasa undpa 5.

Ona Hyxg 3emnemepusi, apxuTeKTypbl,
TEXHUKMN paspabatbiBanuch n mMeToabl
reoMeTpuyeckux nocrtpoeHnn. Wopaxum unOH
v CuvHaH nocBATUN  TEOpPUM  FreoMeTPUYECKUX

Puc. 44. Apa6ckmi nepesog «Hauan» NOCTPOEHMIN cneumanbHyo «KHury 0 wmeToae
EBknuaa aHanusa n cuHTesa M O Opyrux OencTBuAX B
reomeTpuyecknx 3agadax». B «Khure o
NoCTPOEHMM Tpex (KoHu4eckmx) ceyveHun» WOH CuHaH paccmaTpuBaeT Cemb Ccnocobos
nocTpoeHus annunca, runepbonbl 1 napabonbl N0 TOYKaM C MOMOLLBIO LIMPKYNS U NIMHENKK. AByY
Canmg ac-Cupkumsm B «Tpaktate o006 oOnMcaHMM KOHWYECKUX CEeYEeHMA» MNPUMEHMN Ans
HeNpepbIBHOrO MOCTPOEHNSA BCEX TPEX KOHMYECKMX CeYEeHWUN Tak Ha3blBaeMbll COBEPLUEHHbIN
LUMPKYnb, OQHA U3 HOXEK KOTOPOro Mpv BpalleHMU MOXET BbITArMBATbCSA M COKpallaTbCs Mo
OJNIMHE oTpe3ka NPSAMOSIMHENHOM 06pasyloLLen KOHyca OT ero BepLUMHbI 40 TOYEK CEYEHUS.
bornblioe 4YMCIO  reoMEeTpUYECKNX MNOCTPOEHUN
N3noxeHo B «KHUre o Tom, 4T0 HEOBXOAMMO PEMECIIEHHUKY
n3 reomeTpuyeckux npeacrtasneHun» Aby-n-Badbl an-
bysmkaHun. NoMnMo anemMeHTapHbIX 3afay, pellaemblX C
NMOMOLLBIO LMPKYNS W JIMHENKM TOYHO, 3[4eCb AalTcs U
NPUONMKEHHbIE MOCTPOEHUNA, Hanpumep A4S NpPaBUIbHbIX
ceMun- N OeBATUYroflbHUKA; PacCMOTPEHbl U MeXaHW4Yeckue
npuembl TpUceKkuMn yrna, a Takke yasoeHus kyba. Okono
nonytopa AECATKOB 3aday PeLleHO C MOMOLLbI0 LMPKyns
NOCTOSIHHOIO pacTBOpa - Takue NOCTPOEHMS NpeacTaBnsnm
NPakTU4EeCKMN wHTEepec, uBO Ha OTKPbITOW MECTHOCTU
yAOOHO NOnb30BaTbCA OKPYXXHOCTSIMU  (OMKCMPOBAHHOMO
paguyca. AOy-n-Bacha ykasbiBaeT Takke  cnocobbl
NOCTPOEHMSA NO TOYKam napabornbl, KOTOPYK OH Ha3biBaeT
«3axuratenbHblM 3epkanomy». HTepecHbl nocTpoeHust ABy-
n-Badbl Ha cdepe: NOMMMO 3neMeHTapHbiX 3agad
cpepmyeckon reomeTpuM  30ecb  pellarTcs 3agaudn
pasgenenns cdepbl Ha cepuyeckme MHOroyrosibHUKKW, MoflydaemMble NPOEKTUPOBAHUEM U3
LueHTpa cdepbl pebep BNMCaHHbIX B Hee MpaBuUiibHbIX W MOMAYNpaBUSbHbIX MHOrOrpaHHUKOB.
MocTpoeHuam Ha cdepe NocBSALLEHO U crieumanbHoe «PaccyxaeHne o unpkyne ans 60nbLmx
Kpyroe» WI6H an-Xancama.

TpuroHoMeTpusa nNepBoHaYarbHO MU3naranacb B COCTaBe aCTPOHOMMUYECKUX COYUMHEHWUN,
3aKntoYaBLLMX U TpUroHomeTpuyeckne Tabnuubl. Benen 3a MHOUNCKUMKW aCTPOHOMaMK yYeHble
CTpaH wucnama npuM peweHnn acTPOHOMWMYECKUX 3adady  Monb3oBanvCb  Npasunamu
chepudeckon TpuroHomeTpumn. Ha pybexe IX u X BB.,, B «KHure o Hayke 3Be3g» ABy
Abpannaxa an-batTtaHu yyeHne o TpUroHoMeTpudecknx MYHKUUAX, NPeacTaBnsBLLIMXCHA B BUAE
OTPE3KOB, CBA3AHHbLIX C KPYroM OrMpeferieHHoro paguyca, AOCTUMNO [OBOMbHO BbICOKOro
pas3BuTUA. Bbinn HanmgeHbl NPOCTENIME COOTHOLUEHUS MexXAy HuMK, pa3paboTaHbl Mpuembl
COCTaBIIEHUSA TPUTOHOMETPUYECKMX Tabnuy 1 yCTaHOBNEH psg OCHOBHbLIX TEOPEM, CryXKallumx

Pwuc. 45. 6|-| an-Xancam
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ANSA pelleHns NIocKUX u cdepuyeckux TpeyronbHukoB. [paBaa, 3anac atux TeopemM Obin
HeBenuK, U MOTOMY pelleHue TPeyronibHMKOB OblfIo 4acTo AOBOSIbHO rPomMo3akvMm. Becbma
3HAYMTENBbHOrO Pa3BUTUS LOCTUIIIO UCKYCCTBO PELUEHMUS CITOXHbIX TPUrOHOMETPUYECKMX 3a4au
B «KaHoHe Macypa» an-BupyHu. MatemaTkm n acTpoHOMbI CTpaH ucnama nposisunm 6onbLioe
BblYMCNUTENBHOE NCKYCCTBO MPU COCTaBIIEHUN TPUrOHOMETPUYECKUX Tabnuy,

3HayeHue MamemamuKku cmpaH ucrnama

MatemaTuka CTpaH ucnama okasana WCKNIYUTENBHOE BIMSHME Ha pasBuTue
MaTeMaTukn Kak Ha Boctoke, Tak u Ha 3anage. Ho ocobeHHO rnybokum 6bino BnusiHue
mMaTemMaTUKM CTpaH ucnama Ha 3anagHyto EBpony. MatemaTukm MaBpuUTaHCKMX rocyaapcTs
CeBepHon Adpurkn n MNMnupeHenckoro nNonyocTpoBa, BHECLUNE B pa3BUTUE MaTeEMaTUKM ropasaio
MEHbLUNA BKNag, YemM WX BOCTOYHbIE KOMMeru, Cbirpanu MCKIYUTENbHO BaXKHYH poOfb B
O3HaKOMIEHUM eBponenueB C AOCTMXKEHUSAMM Y4YeHbIX CTpaH ucrama Wu UX rpeyeckux,
WHOWACKMX N BOCTOYHbIX npefwecTBeHHukoB. C Havana Xl B. B TeyeHMe OKONo cta net
pacnpoCcTpaHeHne CBeAEeHMI, MONydeHHbIX ¢ BocToka, Mmeno B pasBuMTUM MaTeMaTUKL B
EBpone pellatollee 3Ha4yeHue.

O BNUSHMM Haykn CTpaH ncrnama Ha Hayky EBponbl roBopAT TakMe Halim TEPMUHbBI, Kak
«apabckue uMdpbl», «anrebpa», «anroputMm», «uudpar», «KOpeHb», «CUHYC». Apabckoro
NPOVCXOXOEHNS TaKkKe MHOMMe acTPOHOMWUYECcKne TepMUHBbI U BOMbLUMHCTBO Ha3BaHUN 3BE3A.
YcBoeHne yyeHbiMn EBpoOMbl Hayku CTpaH Mcnama no3BOfviO HavaTb CTPOUTb €BPOMENCKyro
HayKy Ha MpoYHOM dyHOAMEHTEe W He MOBTOPATb 3aHOBO BECb MPOWAEHHbIA WX
npeALecTBEHHMKaMN NyThb.

Tema: MaTtematuka CpeaHeBeKOBbSA U anoxu Bo3poxaeHus

Mamemamuka CpedHegekosbsi

Bpemsi rocnoacTtea B 3anagHon EBpone deoganbHbIX OTHOLIEHWUIA, NMPOAOIKaBLLUEECS C
V-VI BB. oKkOmno Tbica4n net, umeHyetca CpegHumn Bekamu. OCHOBOW nporpecca KynbTypbl U
Hayku B CpefHue BeKa Cry>KMro nocTeneHHoe pa3sBuTtne pemecra, ToBapHOro nponsBoAcTBa U
TOProBnn, nNOAbEM ropoAdoB, YrydlWeHMe MaTepuanbHOro MosfioKeHUss WU ycureHue
0o0LLEeCTBEHHOW POS FOpOXaH.

Haunbonblume goctumxkeHus B obnactn Hayku npuHagnexaTt Hapogam Gonee pasBUTbIX
rocygapcte — Utanum n ®paHummn, AHrmmm n FepMaHumn, XOTs HEKOTOpble 3amevaTesnbHble
OTKpbITUA 6bINV caenaHbl U B ApYrnx CTpaHax.

B nepBble cTonetus BusaHTUMACKOM uMMNepuM  Npogoskann  cylwlecTtBoBaTtb
ANNUHUCTUYECKNE UNOCOodCKME N HayyHble LWKonbl. locne pasrpoMa Hay4yHOW LIKOMbl B
AnekcaHgpum B V B. 1 3anpeta nmmnepatopom KOCTMHMaHOM npenogaBaHUsA Ha TeppuTopum
nMnepumn a3bldeckon uUnocoun MHorue yyeHble amurpypoBann us BusaHtum B MpaH u
Cuputo. B VI B. B BuzaHTUM NOSABAAIOTCA XPUCTUAHCKUE YYEHble. [1epBbIMU XPUCTUAHCKUMN
BU3aHTUNCKMMN MaTemaTukamu 6binv AHdemun un ero ydyeHuk Mcmpop. AHpbemnii nssecteH
rmaBHbIM 06pa3oM kak cTpouTenb cobopa cB. Codum B KOHCTaHTUHONONE, eMy NPUHAONEXNT
TpakTaT 0 3axuraTernbHbIX 3epKanax, BeCbMa MHTEPECHbIN A1151 UCTOPUN KOHUYECKNX CEYEHWIA.

Bo BTopow nonosuHe Xl B. xun Muxaun lNMcenn. EMy npynuceiBaeTcst 0QHO COYMHEHUE
no apudmeTunke n reomeTpumn. B apudmeTtmyeckomn Yyactn gaeTtca nNuilb Knaccmdukauusa vymcen
N OTHOWeHuN. B reomeTpuyeckom otaene aBTop YTBEpXKOaeT, YTO, XOTS MHEHWs O TOM, Kak
HaNTX NNoLwiagb Kpyra, pacxogdatcs, Hambonbluen MonynapHOCTbIO MOMb3yeTcda MeTon, Npu
KoTopom GepeTcsa cpegHee reomeTpudeckoe Mexay nrowagsMm BrNUCaHHOrO U OMMCAaHHOro
KBagpaToB.

K Xl B. oTHocuTCcAa gedatenbHocTb Makcuma [MnaHyga, HanmMcaBLUEro KOMMEHTapun K
nepBbIM ABYM KHUram «ApudmeTtuk» OuodarTta. MNMnaHyay xe npuHagnexut «ApudmeTnka no
o6pasuy nHannueB», rge nsnaraetca apndmMmeTmka C NOMOLLbI0 AEBATU 3HAKOB Ymncen ot 1 oo
9, a Takke 3HakKa, HasblBaeMoro «uudgpa», n obosHavawLlero «HM4YTo». HadeptaHua uudp y
MnaHyga — BOCTOYHO-apabcekme.

B XIV B. xunu NoaHH lMegnacum n Ncaak Aprup. lNegmacnumy npuHagnexart saMmeyaHus
O TPYAHbIX BONpOCcax apudMeTUKM, Tpaktat 06 yaBoeHun kyba n «FeomeTtpusa». Aprup Hanvcan
«l"eogesnio» 1 KOMMEHTapum K nepBbIM LWeCTU kHuram «Havan» EBknnaa, a Takke TpaktaT 06
N3BNeYeHNn KBagpaTHbIX KOPHEeW, cogepxawmi mx Tabnuuy ana udmcen ot 1 go 102 B
LIEeCTUAECATEPUYHBIX OpOBAX.

B anoxy paHHero cheoganvama B OYXOBHOW XU3HW HE ObINO CTUMYMOB ANS HAYYHbIX
3aHATUIA €eCTeCcTBO3HaHMEM WU MaTemaTukol. HekoTopble TpeboBaHMA K MaTemaTuke
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NpeabABNSANUCb B MOHACTbIPSX, HO 34eCb MHTEpPeC orpaHu4MBasncs BoOnpocaMu npakTuyeckomn
apumeTkn n reomMeTpuu, a Takke BbIMMCIEHUAMU Kanengapeh W [HEeNW UepKOBHbIX
npasgHukoB. [na BocnuMTaHuA ob6pas3oBaHHbIX Ntogen Oblno HanMcaHoO HECKOSbKO  KHWT,
COAepXKaBLUMX HayanbHble CBEOEHUS O ceMu «CBODOOHbBIX MCKYCCTBaX», pa3fensaBLUMXCS Ha
TpUBWYM U KBagpuBuyMm. TprBUYM OXBaTbiBar rpaMmMaTuKy, PUTOPUKY U ONAneKTUKy — B CMbICe
ymMeHus Bectu cnop. Keagpusuym BKoYan apudMeTuky — usnoxeHuwe 6e3 aokasaTenbCrB
NPOCTENLUNX CBOWCTB 4YmMCen B KOMOMHAUUW C YUCNOBOM MWUCTUKOW, FrEeOMETpUo — KpaTkue
cBefeHnsa 06 OCHOBHbIX reomeTpuyecknx obpasax n mepax, acTPOHOMUIO, BKITKOYas kanenaapb,
N My3bIKY, KaK y4eHNe O rapMOHUYECKUX MHTepBanax.

OpHuM 13 HambBornee nonynapHbix B CpegHue Beka
aBTOPOB COYMHEHUI NO KBagpusuymy 6bin AHMumn MaHnun
CeBepuH boauun. N3 asTopos V-VI BB. cnegyeT ynomMsHyTb
Takke puMmnaH MapunaHa Kanenny, ®nasua Kaccuogopa u
enuckona CeBunbn Wcupgopa. CounHeHue nocnegHero,
«lMpoucxoxgeHnsi», 6biNO0  MNOCBAWEHO  Pa3bACHEHUIO
CMbICNa N MPOUCXOXAEHUS MHOTUX HAYyYHbIX TEPMUHOB.

OagHuM 13 nepsbIX MaTeMaTukoB 3anagHon Esponbl
Obln MoHax bepa [doctonoudteHHbih. bega Obin aBTOpOM
crneumanbHOro XpoHOMNOrMYeCcKoro TpaktaTa, 3HaduTenbHas
YacTb KOTOPOro MOCBSILLLEHA BbIMMCNEHUIO ANdA nacxu, C
KOTOPbIM >KECTKO CBfAA3aHbl MHOrMEe gpyrme BaXHble
XPUCTMAHCKME Mpa3gHuki. B aToM ke TpakTate umeetcs Puc. 46. AHnumn Mannum
NnosIHOEe onucaHue cyeTa Ha nanbuax. CeBepuH Boauun

Bckope eBponenubl HayMHalOT MNONb30oBaTbCA B MNUCbME  UHAWMNCKO-apabcknmm
umcdpamu. Pelwawolwee 3HavyeHne aOns npuHatTMa B EBpone [ecATUYHOW MNO3ULMOHHOWN
Hymepauum w HOBbIX UMPP WUMENo O3HaKOMIeHue C
NaTUHCKUMM nepesogamu apabckux  KHUr  no
apudmeTuke.

BaxHyt0 ponb B pasBUTMM MateMaTuKu Cbirpanv
yHuBepcuteTbl. [dpeBHenwunn B EBpone yHuBepcutet —
MeauuMHCKMA — Obin ocHoBaH B CanepHO He nosgHee
nepson nonoBuHbl Xl B. Okono 1100 r. Obin OTKPLIT
yHuBepcutetr B bBonoHbe, BHauane npeacTaBnABLUMN
cobonm wKony, rge Ha OCHOBE pPUMCKOro npaea
paspabaTbiBanucb topugundeckme Hopwmbl. Ha 6ase
HECKONbKNX MOHACTbIPCKMX LWKoN B KoHue Xll B. BbIpoC
Mapwxckun  yHuBepcuTeT, rae obyyanucb ThICAYM
CTYOQEHTOB CO BCeX KOHUOB EBponkl; npumMepHo Toraa xe
Obin cosgaH Okcdopackmi n B 1209 r. KemGpuaxckun
yHuBepcutetol. B XIV B. noaBndawTCa yHUMBEPCUTETHI B
Mpare, B Kpakose, B BeHe n 1. A. Bce aTn yHnBEpCUTETHI,
B  OoTnnume  OT
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A AL nepBbIX [ABYX, He |
Puc. 47. Bega [locTONOUYTEHHbLIN ObIinn

y3konpodeccnoHanbHbiMn  Wwikonamu.  OpraHusauns
npenogaBaHvs Obina NpUMMEPHO TakoBa: YHWUBEPCUTET
cocTosn n3 yeTbipex aKkynbTETOB-UCKYCCTB,
borocrnosusi, npaBa u MeguuuHbl. CTygeHT, Hepeako
NOAPOCTOK, MNOCTynan npexae Bcero Ha gakynbTeT
NCcKyccTB, rge obydyanca Okono Lwectu net, u nocne
UCNbITAHUN  MOr MEPEerWTM Ha Kakon-nnbo apyron
akynbteT. Hanbonee nonynapHbiIM U BAUSATENbHBIM
G6bin  GorocnoBckui  pakynbTeT, rae  obydeHue
npoJosKanocb OKONMO BOCbMM feT M 3aBepLuanochb
ncnbiTaHnem n gucnyTtom. MNMpenogasateny 4enunucb Ha Puc. 48. Napwxckuin
mnagwux — 6akanaBpoB, MarMcTpoB, — U AOKTOpoB. Bo yHMBepcuTeT
rmaBe YHMBEPCUTETOB CTOSSIN MOHaxm-60rocnossi.
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MaTtematuka B Te4YeHMe HEeCKONbKMX CTONeTUM ocTaBanacb TOMNbKO BChoMoraTesibHOu
ANCUMNINHOM 1 oTAeNbHbIX kadenp, Aa u 0cobbix NpenogasaTtenen matematmku He 6bino. lMo-
BUOUMOMY, NEepBbIM CreuManuanpoBarncs Ha npenojaBaHUM OOHUX MaTeMaTUyeckux Hayk
marncTp BeHckoro yHusepcuteta NoranH n3 MmyHgena. C 1412 r. oH ymtan B BeHe nekumu no
«anroputMy uenbiXx n gpoben», T. €. MO apudmMeTMke, OCHOBAHHOM Ha MO3MLMOHHOM
HyMepauun, no onTuke, cheprke 1 LLEPKOBHO-KareHaapHbIM BbIYUCIIEHUSIM.

[MepBblM  CaMOCTOSTENbHbIM  MaTEMATUKOM
3anagHon EBponbl, NOMHOCTBO OCBETUBLLUMM BCE
AOCTWKEHMST  MaTeMaTUKOB  CTpaH ucnama U
NPOABMHYBLUMMCS  Adanblue KX, Obin  utanbsiHew
JleoHapao Nn3aHCcKui, N3BECTHLIA TakKKe Nog MMEHEM
®unboHayun. OcHoBHOM Tpyn JleoHapoo «KHura
abaka». Mon CIoBOM «abak» JleoHapgo
nogpasymeBaeT He CYETHYK [JOCKY, a apudMeTuky
BoobLLe. JTa 3amevartenbHas KHUra nocnyXxmna ogHum
M3 BaXHbIX CpPeacTB  pacrnpoCTpaHEHWUst  HOBOW
apudMeTUKM N gpyrux MatemaTudeckmx 3HaHuh B
EBpone. JleoHapgo cuctematuampoBasnm B HeW
OrpOMHOE KONMYECTBO CBEAEHUMN, MNOYEpPrHYTbIX K13
apabcknx Tpyados, nobasun Koe-4To n3
reomeTpuyeckoro uckycctesa EBknunpa, a Takke
NpUCoeanHWUN KO BCEMY 3TOMY COOCTBEHHbIE 3a4aun n
meToabl. ApudmeTnky un anrebpy nMHENHbIX W
KBagpaTHbIX ypaBHeHWW JleoHapoo WM3nNoOXun ¢
HenNpeB30MAEHHON HX paHee, HU O0Nroe BpeMs CnycTd
nonHoton wn rnyouHon. Ocoboe MEeCTo 3aHMMalT Yy
JleoHapao pasnuuHble 3agadn, npuBoasLIMECs K
NNHENHBIM YpaBHEHUSIM, ANSA PELUEeHUs KOTOPbIX OH NPUMEHSET pasnuyHble npuemsl. MHormne
3adayn — BOCTOYHOIO WU [OPEBHErPEeYEecKoro MNPOUCXOXOEHUS, TaK Xe Kak u crnocobbl
pelleHnsi, B pa3paboTke KOTopbiX JleoHapao, ogHako, nowen Brneped. C nccnegoBaHWeEM
NUHENHbIX YpaBHEHMW CBs3aHa Apyras Bblgalollasacd 3acnyra UTanbaHCKOro maTtemaTtuka.
PaccmaTpuBasi HEKOTOpbIE HEBO3MOXHbIE 3adadn 3TOro poga, OH — nepebin B EBpone —
npuLLIEN K MbICITM O BBEAEHUN OTpULIATENbHbLIX YNCEN U X TONKOBaHWUM Kak gonra. NanoxeHne
y JleoHapao — crnoBecHoe, HO B TEKCT BKpansieHbl 0603HayYeHus ogHon unu asyms Gyksamu
OTpEe3KOB, N306paXkaroLNX AaHHbIE N UCKOMbIE BENMNYMHBI UM NX KOMOMHaLMMW.

Puc. 49. JleoHapao ®PuboHauyum
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«KHura abaka» pesko BO3BbILIAETCS Hapg
apudmeTuko-anredbpanyeckon nutepatypon XII-XIV
BB. pasHoobpasveM 1 cunon meToaoe, 6oraTtcTBOM
3aja4, AokasaTernbHOCTbIO U3noxeHnsa. Ho aTo Obin
TPYA He ANS ydalwmxcs U He Ans Tex, KTo oxugan oT
MaTemMaTUKN OOHUX NPaBUIT pelleHusi, CTaH4apPTHbIX
BOMPOCOB KOMMepyeckoro gena u T. n. «KHura
abaka» okaszanacb MO Mre4vyy YYeHbIM, OT4yacTu
COBPEMEHHMKAM, HO eweé ©Oonee nNOTOMCTBY.
Mocneayowme matemMaTukm LUIMPOKO Yepnanu um3
Heé Kak 3a4a4dn, Tak U NMPUEMbl PeLLEeHNs], KOTopble B
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XV-XVI BB. pasownncb MO MHOMOYUCHEHHbLIM
UTanbsHCKNM, HeMeLKnM, dpaHLy3CKnM,
aHIMUACKUM WU PYCCKUM PYKOMUCAM U NeyvaTHbIM
KHUram.

Bornblwoe 3HayeHne umenn [na pasBUTUS
mMaTemaTukn n apyrne Tpyasl Jleonapgo. B 1220 r.
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OH Hamncan «[pakTuky reomeTpumn» KHUTY, ,:ﬁ"??:“ﬁ;&zm;;mﬂ&m
KOTOpasi, BOMPEKM CBOEMy HasBaHmio, He 6Gbina ;’;ﬁ‘:h*:mwrﬁw«ﬁ?m}?&?"ﬁ
PYKOBO[CTBOM  CreuManbHo Mo MPUKNaaHoi s PR oo e S o
3eMIIeMepHOI reomeTpum, a  comgepxana

pa3Hoobpa3Hble Teopembl (C AoKasaTenbCTBamu),

OTHOCALWMNeCH K N3MEPEHNIO BEeJIUYUH, K
aled)MeTVlKe, nnaHMMeTpun n cTepeomMeTpun.
Okono 1225 r. [JleoHapgo Hanucan «Kuury Puc. 50. CrtpaHuua ns «KHurn abaka»
KBaApPaTOBY, cofepxalLyto 3agaun Ha

HeonpenerneHHble KBaapaTHble ypaBHeHuUs. OTa paboTta JleoHapao — eQuMHCTBEHHOE LiEHHOEe
nccnegoBaHue nNo Teopun ymucen B EBpone 3a paccmatpmBaemblii nepuoa.

CoBpemeHHukoMm JleoHapao [MusaHckoro 6bin NopgaH Hemopapun, maTematuyeckme
COUYMHEHMSI KOTOPOro Mosib3oBanucb OOMbLIOW M3BECTHOCTbIO, XOTS MO OPUIMHANbHOCTM U
foraTcTBy cogepXaHusi OHU 3HAYUTENBHO YCTynanu coumHeHuam JleoHapgo. B «ApudmeTuke,
nsnoxeHHou B 10 kHurax» MopgaH cnegyeTt B OCHOBHOM MNO3AHeaHTUYHOM Tpaauuun Hukomaxa
n bosums, nanaras obwue apudmeTmyeckme cBoWcTBa umcen. VIHTepecHolm 0coBeHHOCTbLIO
3TOro Tpyada sBNsSeTcs npuMeHeHne Ans obLHOCTM ByKB BMECTO KOHKPETHbIX ymcen. Cam no
cebe Takom npuem He Obin HoBbIM, HO WopaaH Hemopapun npumeHsieT ero 0Gonee
CUCTEMATMYECKN, YEM €ero npealecTBeHHUKN. [pn bopMynmnpoBKe NpeanioxXeHnin unn npasun
peleHns 3a4ady OH He BblpaXkaeT BEIMYUHbI C MOMOLLBIO OTPE3KOB U MPAMOYrOfibHUKOB, U
NnoaToMy OYKBEHHbIN CUMBOJST BbICTYNAeT Y HEro Kak 4YUCTO apudMeTMyecKuin 3Hak
npousBonbHoro yucna. fanee, WoppaH peryndpHo o603Ha4yaeT Kaayl BeNUYMHY OOHOW
OykBon U He konebnetca Gonee mexay ynotpebneHnem TO OAHOW, TO cpasy AByX OykB, Kak
JleoHapgo. Bmecte ¢ Tem y Hemopapusa no-npexHemy OTCYTCTBYKOT 3HaKuM paBeHCTBa U
anrebpaunyecknx onepauun, Grnarogaps 4Yemy OH BbIHYXAEH MNPUMEHATb ANA pe3ynbTaToB
Ka)Xaoro OTAeNbHOro AenCTBMS BCe HOBbIE U HOBble ByKBEHHbIE 0603HaYeHMs. DTOT XKe NPUEm,
MopaaH ncnonb3oBan B ceBoewn anredpe. Anrebpa NopaaHa, counHeHne «O AaHHbIX Yncnax»
COCTOMUT U3 YeTbIPEX KHUT U coaepxuT 115 3agay Ha NUHenHble U KBagpaTHble YpaBHEHUS N UX
cucTeMbl. [eomMeTpum NOCBSALLEHbI YETbIPE KHUMM COMNHEHUS «O TpeyronbHMKax».

Bbicoko ueHunu matematukn pabotel Tomaca bpagsapanHa. Emy npuHagnexar Tpu
COYMHEHMS MO MaTtemaTuke W OAHO No MexaHuke. Hambonblmin mHTEpec npeacTaBnset
«TeopeTnyeckass reomeTpusi», COCTOsIBLIAA M3 uYeTblpex oTaenoB. B atom Tpyae ectb
camocTosTenbHbIN  BkNag bpagBapoMHa B Hayky —  MccriegoBaHWe  3Be3gyaTbiX
MHOTOYrOfnibHMKOB. «TpakTaT O KOHTUHYyMe» TMOCBSALWEH YYEHUIO O HenpepbiBHOM W
ONCKPETHOM, Nnexallemy Ha rpaHuue mexay pusnkon, matemaTukon n unocomen.

B cepeanHe XIV B. BO3HUKIIO eLLE OOHO 3aMevaTefibHoe HanpasfieHne cpeaHEBEKOBOM
MaTEMaTUKN — YY4EeHUEe O KOHUrypaumsax Kadyectsa UM paBHOMEPHOCTU U HEPABHOMEPHOCTMU
WHTEHCMBHOCTEM U T. A. B aToM yyeHum copgepxatca npoobpasbl naen yHKUMOHANbHOM
3aBUCMMOCTM U €€ rpadmudeckoro un3obpaxeHnd. [1oBONMbHO LUMPOKOE pasBUTME B
MaTeMaTn4yeckoM W Hatypdunocodckom nnaHe HOBOE Yy4yeHue nonyumno B «KHure
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kanbkynauun» Puyapga CyanHcxena. 3gech BrnepBble MOSIBNSIETCS NOHATUE O MIHOBEHHOW,
UM ToYeYHoW, ckopocTu. MoHeMHory Bbi3peBaeT MpeacTaBreHUe O 3aKoHax NpUpoAbl, Kak

3aKOHaXx d)yHKLI,VIOHaJ'IbHOFO THhna.
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B XIV B. BO ®paHumn paboTtan 3amevaTesnbHbIv
MaTemMaTUK, 3HAYMTENbHO NPEBOCXOAMBLUMA  CBOMX
coBpemMeHHuKoB, marmctp Hukona Opewm. Mpexae Bcero,
nHTepecHa pa3spabotka OpemMOM Teopun OTHOLLEHWN,
KOTOPOAN OH MOCBATUN ABa COYMHEHUs: «Tpaktat o6
OTHOLLEHUAX» N « ANropu3M OTHOLLEHUNY. Opem NOAOLLEN

9 < |%]% M K MNOHATMIO MppaUMOHANbHOro nokasaTensa Kak
- ' ] OTHOLWeHMS, «3HAMEHOBaHNEe» KOTOPOTO «HEeBbIPa3MMO»
: P\ unm «HEeno3HaBaemoy. Co3@aHme dopmansHoro
i - 7R & anroputma LpOOHbIX OTHOLIEHWR, T. €. MO CYLIEeCTBY,
\ 0000LleHne [encTBuA BO3BEAEHMS B CTeNeHb Ha
» nonoxuTernbHble ApobHble NokasaTenu, SBUNOCb BaXHbIM
— || [NOCTWKEHMEM CpeHeBeKoBON anrebpsi.
i 3rnoxa Bo3poxx0eHust
‘ XV un XVI Beka Bownu B mncroputo EBponbl noa
: Ha3BaHMeM «3anoxu BospoxaeHusi», npy 3TOM umeeTcs B
' BMAY BO3POXAEHWE TOro BbICOKOrO YPOBHS KyrbTypbl,
KOTOpbIA  Obll  OOCTUMHYT B aHTU4HOM Mupe. B
NMPOMbILUNIEHHOCTHU nosiBNsATCA MaHyaKTypbl,
) Tpebyuwme TeXHUYECKUX  YCOBEPLUEHCTBOBAHUMN U
& | un300peTeHun. bBymara v kHUroneyataHue genartoT
Hay4Hble 3HaHUS HeobxoanMbIM 3N1EMEHTOM
Puc. 51.Hukons Opem obLlecTBEHHOM  >m3HW. CoBepluaeTcs  MOASIMHHANA
KynbTypHas pesontoums. MatemaTtvka pasBmBaeTcs rmnaBHbiM obpasom B Utanuu, ®paHumm n
"epmaHuu, K KoTopbIM B KOHUE XVI B. npucoeanHaeTcsa lonnaHauns.

Hanbonblumx ycnexoe matemaTtuku EBponbl
XV-XVI BB. pobunucb B ob6nactu anrebpsl.
KpynHenwunm esponenckum anrebpaunctom XV B.
6bin utanbaHey Jlyka [Madonn. OCHOBHbIM €ro
Tpyaom 6bina «Cymma [3HaHun] no apudmeTuke,
reoMeTpum, OTHOLLEHMAM U NPOMOPLNOHANBHOCTMY.
B apudpmetnyeckon yactm «Cymmbl» um3naranucb
pasnnyHble npuembl apudPMeTUYECKUX AOENCTBUN.
Anrebpy lMayonu HasbiBaeT «MpaBUNIOM BELLM» U
«BEIKNM NCKYCCTBOMY. OH nonb3yeTcs
anrebpanyeckumm CMMBOJIaMM, ncnonb3yet
0603HavyeHne KBagpaTHOro, Kybuyeckoro KOpHS u
KopHen ©Gonee BLICOKMX MNOPSAKOB, onpeaendet
oTpuuartenoHble 4ucria. Ha TpaktoBky [layonu
oTpuuaTenbHbIX 4YUcen, no-BMAMMOMY, OKasano
BNMsIHNE TO, YTO OH ObiN M3obpeTaTenem OBOMHOM
Oyxrantepun, B KOTOPOW BCE AEHEXHble Onepauun 3anucbiBaloTcA B cTonbuax «kpeguTtay
(ooxopa) n «pebetar» (gonra). Teopus Gyxrantepun nanoxeHa B Ton xe «Cymme». Eweé ogHa
kHura Mavonun «O BGoxecTBEHHOW MPONopLMM» Ha3BaHHASA Tak Mo «30510TOMY ceveHuio», bbina
NOCBSsILLLIEHA 3044eCTBY, MATU NPaBWiIbHbIM MHOrOrpaHHMKaM, PaBHO Kak M MHOrorpaHHukam,
nofny4aeMbliM U3 HUX MYTEM «OTCEYEHUSI» U «HACALKUY, a TakKe NponopumsaM YerioBe4ecKoro
Tena.

Bo ®paHuumn opurmHanebHbli Bknag B anrebpy 6bin caenaH GakanaBpom MeauuUHbI
Hukona LWioke. PykonucHein Tpya LLioke «Hayka o uncnax B Tpex 4YacTtax» coaepXuT npasuna
BbIYUCNEHUA C paUMOHaNbHbIMW YMCaMK, 3aTEM C UPPALMOHANbHBIMN KOPHAMU U ydYeHne 06
ypaBHEHUSX.

Mpodbeccopy bonoHckoro yHueepcuteta LUunuoHe penb deppo yaanocb nepBbiM
pewnTb B paavkanax oavH n3 BMAOB Kybudeckoro ypaBHeHus. 1o o6blvato Toro BpemMeHu aenb

A
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Puc. 52. ®pa Jlyka bapTonomeo pe
Mavonu
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deppo He onybnvkoBan pelwleHnsa, a CcoobWun ero CBOeMy Yy4yeHuky DPuop, KOTOpbIN
nonb30Bancs NpaBunoM peLleHns, HangeHHelM aenb Peppo, Ha MaTeMaTU4eCcKnX TypHUpax.

Ha ogHom 13 Takmx TypHUpoB ®uop BCTpeTUncs ¢
Hukono Taptanben. TapTtanbs nepen TYpHUPOM
CaMOCTOATENbHO Hawen npasunio aenb deppo 1 pewmnn
BCE 3agayn, npeanoxeHHole ®Puope, KoTOpbIN Oblin
HaCTONbKO OBOecKypaXeH, 4YTO He peLwuns HU OJHON
3agauun, npegnoxeHHon TapTanben. Yepes geHb nocne
TypHupa TapTanbs Halen v pelleHne ewé ogHoro suaa
YpaBHEHWSI. otn OTKPbITUS Taptanbu Obinn
onybnukoBaHbl B anrebpandeckom TpaktaTe [xuponamo
KapgaHo «Benukoe nckycctBo, unu o6 anrebpanyeckmx
npasunax». KapgaHo, y3HaB 06 oOTKkpblTuM TapTtanbwy,
BbINPOCUIT Y HEro hOPMyNMPOBKY PeLLUEHUs, NMOKIABLUNCH
ero He nybnukoBaTtb. TapTanbsa coobLwumn cBoe NpaBuso B
f ; CTUXOTBOPEHMM K3 25 CTPOK, COCTaBMIEHHOM WM AN

AN - , nyywero 3anoMuvHaHus. BoccTtaHoBMB MO He BMonHe
AR }'Q _ ACHbIM  (POPMYNMPOBKaM MNpaBufo W [oKasaB  €ro,
e ARG TG SR o KapgaHo cyen cebsi BnpaBe NOMECTUTb PELLEHNE B CBOEMN
Puc. 53. Hukono TapTtanbs KHWUre, ynomsHyB 06 aBTopcTBe TapTanbu. HecmoTps Ha
370, 3a MNpaBWiOM 3akpenunocb HasBaHue «opmyna KapgaHo». B «Benukom uckyccteex
KapgaHo Obin M3noxeH Takke OTKPbITbIA ero ydeHukom Jlynaxun deppapn MeTon peLleHus
ypaBHEHWS YETBEPTOM CTENEHN.

B «Benukom wuckyccTBe» BMepBble BCTpevaeTcs
HOBbI MaTeMaTUYECKUN OOBEKT — MHUMbIE BENUYMHBI.
KapgaHo cuutan ux 6ecnonesHbiMM W CTPEMUIICH He
NpUMeHATb. [lepBbiIM MaTeMaTUKOM, OLEHUBLUMM MONb3Y
MHUMbIX  BEMWYMH, B  4YaCTHOCTM NpU  peLleHun
KyOn4eCcKoro ypaBHEHUS1 B «KHENPUBOANUMOMY crlyvae, Obin
nHxeHep-rmgpaenuk  Padaanb  bombGennu,  aBTOp
«Anrebpbi». B cBOen kHUre oH coobLiaeT BOCEMb NpaBwui
YMHOXEHUST  MHUMbIX W OEWCTBUTENbHbIX  Yucen,
3aKknagpiBas TeM caMbiM MepBbid KameHb (byHAamMeHTa
TEOPUN KOMMIEKCHbIX 4ncen. [dpyrnx obwumx npa.un
onepaumi bombennu He npuBOAWT, HO pelwaeT psag
NPMMEPOB Ha CNOXeHue, YyMHOXeHue u paenexve. Bo
BTOpo kHure «Anrebpbl» BbombGennu  wuccneayet
HENpMBOAUMBIV Crny4van, onupasicb Ha OBHapPYXEHHY UM
COMPSKEHHOCTb  KYyOMYECKMX  KOpHen n3  OByX

COMPSHKEHHBIX KOMMEKCHBIX YnCer. Puc. 54. [keponamo KapaaHo
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B XVI B. BbixoguT B UBeT «[decaTtas» CumoHa
CteBnHa. [locne 9aTOro HauynMHaeTcs  LUMPOKOEe
pacnpocTpaHeHne aecsaTuyHbIX Apoben B EBpone. B
CBOEM counHeHun CTeBWH, onpeaenus AEeCATUYHbIE
apobu, ¢ OGonblMM MbISIOM  arMTUpyeT Kak 3a
NMoBCEMECTHOE BBeAeHME OeCATUYHbIX apoben, Tak
N 3a BBEAEHWE OEeCATUYHON CUCTEMbI MEP U MOHET.
B Ttom xe rogy CrteBuH Bbinyckaer B JlengeHe
«ApudmMeTuKy», roe  u3naraet  He  TOJNbKO
apugmeTnky, Ho 1 anrebpy.

KopeHHble ynydweHus B anrebpavyeckyto
cumBonuky BBen Ppadcya Buet. O6wme mngeun un
OCHOBHbI€E NPUHLMMNBLI HOBOW anrebpbl BueT nanoxmn
BO «BBegeHun B aHanuMTM4eckoe WCKYyCCTBOY,
KOTOpOEe [OO/MKHO OblIo COCTaBMTb  Hayano
bonbworo Bceobbemniowero  anrebpanyeckoro
TpakTata. Llenbto Bueta asnsetca npeobpasoBaHme
npexHen anrebpbl B MOLWHOE MaTeMaTu4eckoe
ncumncnenue. MNMpn aTom HoBas anrebpa genutcs Ha

ABE 4YacTu — wuMmellwy geno ¢ obwumm

Puc. 55. CumoH CteBuH BENUYMHAMM 1 UMEIOLLYIO Jeno ¢ ymcnamu. ObLyio
anrebpy BwueT HasBan BuagoBoW nornctukon. lNpegmeTom BMOOBOW NOTMMCTUKM SBNSIETCS
cuctema MaTeMaTU4eCcKmx 006BbEKTOB, YyacTbio reoMeTpuyecKkuXx, YacTblo

NCEBAOreOMETPUYECKMX,  CBA3aHHbIX  Mexay CcoboM  OTHOLWIEHMAMKW,  aHanormyYHbIMK
apudpmeTnyecknum. Korga BenMUMHbI BbIPaXeHbl YMCNamMu, OHU U OTHOLUEHMS MEeXAy HUMMK
06pa3syloT NpeamMeT YNCITOBOW NOrUCTUKM.

Buposon NOrNCTUKE Buet coooLwmn
Tpebyemyto 0OLHOCTb, CO34aB CUMMBOMMKY, B
KOTOPOW BMEpBble MOSABUMUCE 3HaKM He TOSbKO
HEN3BECTHbIX, HO N NEPEMEHHbIX AaHHbIX BENWUYMH. B
KayecTBe 3HAKOB CKandApoOB OH MPUHAN MPOMUCHbIE
OykBbl andgasuTa, rnacHble Onsi HEU3BECTHbIX W
cornacHble Ans U3BeCTHbIX. OTO HOBOBBEOEHUE U
0COBEHHO NpUMeHeHMe ByKBEHHbIX KO3(ULNEHTOB
MOMOXWIO0 HaYano KOPeHHOMyY NepenioMy B pasBuTum
anrebpbl:  TONbKO Tenepb CTano  BO3MOXHbIM
anrebpanyeckoe ncuyncrneHne Kak cuctema dopmyn,
Kak onepaTuBHbIA anroputm.

Buety xe npuHagnexar nepsble
3HauYUTENbHbIE  yCMExXu B obwen  Teopuu
anrebpanyecknx ypaBHeHun. B counHeHun «O6
aHanu3e 1 YCOBEPLUEHCTBOBAHWW YPaBHEHUN» OH
NPUMEHSIET CBOW CUMMBOJSIMMECKMA  annapat K
paspaboTke oTAena o npeobpasoBaHUAX KOPHEW
ypaBHeHun. B paccmoTpeHuax BueTta cogepkanucb
nepBble POCTKU TEOPUN CUMMETPUYECKUX (DYHKLINIA 1
pasnoXeHnst LernbiX MHOMOYSIEHOB Ha MHOXWUTENN -
NepBOM CTEMeHu, KOTOpPble HEMHOTO CMyCTS MPUBENM Puc. 56. ®paHcya Buetr
M K OTKPbITUIO OCHOBHOW TeopeMbl anrebpbl O YMcne KOpHewn ypaBHeHus nobon cteneHn. B
Tpaktate «O YNCMNEHHOM peLUEHNN YUCTbIX N CBA3AHHbIX CTEMNEHEN C gokasaTenbcTsomM» Buet
paspaboTan MeToa NpuUGAMXKEHHOro pelleHnd anredpanyecknx ypaBHEHWA C YMCOBbIMU
KoahpuuneHTamu.

Anrebpanyeckne Tpyabl U OTKpbITUSA BreTta coobwunu HoBoe HanpasrneHne anrebpe u
MOCAY>KUITM OCHOBOW, Ha KOTOPOM CMOIMW HavaTb yCMeLHoe pa3BuTuUe Takme Beayline Hayku
nocrneayroLero nepnoaa, kak aHanutuyeckast reoMeTpust n ncancrieHme 6eckoHe4yHo Manbix.

Benuvkui JleoHapao ga BuHuu, 3aHMMasCck akcnepuMeHTanbHbIMU HayKaMun, MexaHUKomn,
ONTUKOW, aCTPOHOMMUENR, BUAEN B MaTemMaTuke obpasel, Hay4yHOM AoKas3aTenbHOCTU, @ MEXaHUKY
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Ha3blBan «paem maTeMaTudeckux Hayk». B ceoem «Tpakrate O XXMBOMUCKM» OH PEKOMEHLOBAI
XyLOOXHUKaM n3dydatb Hayku, B TOM YMCie reOMEeTPUYECKYH NEPCNEKTMBY.

XKM3Hb, nNonHas CKATaHUA, He pana
JleoHapao pa BuHYM BO3MOXHOCTM paspaboTaTb
CBOM HayyHble MOEN W WUBNOXUTb WX B BUOe
3aKOHYEHHbIX COYMHEHUN. OgHAaKO COXPaHUIUCL ero
3anUCHbIE  KHWXKW, CcOoAepXallne  OTPbIBOYHbIE
3amMeTkKm n  Habpocku, B 6GONMbLIMHCTBE He
3aKoHYeHHble. B HMX maTtematuyeckass TemaTuka
npeacTaBneHa ynpaxHeHuaMu U 3agadamm, Tak unm
MHa4ye MMEKLLUUMM NPUKNagHOe HasHavyeHue, PaBHO
Kak 1 HekoTopbiMn domnocodckumm npobnemamu,
CBSAA3@aHHbIMW C  MaTeMaTUYEeCKUMW  MOHATUSMMU.

MHoro BHUMaHUSA yaoeneHo HaXoXOEHWIo
paBHOBENUKMX MNnowagen n o6bEMOB, 3Be344aThiM
MHOFOYrofnibHUKaMm, NMOCTPOEHUIO npaBunbHbIX

MHOIOYrofbHUKOB  Ha  [aHHOW CTOpPOHe  nMbo

BMNUCAHHbIX B [OaHHYK OKPY)XHOCTb, MPUYEM 4YacTo

Npw YCNOBWUM NOCTOSIHHOTO pacTBopa LIMPKYIsi.
MHOro BHUMaHusi TeopwuM  MEPCrEKTMBBI

Puc. 57. BUTpyBHaHCKuWiA YenoBek -  YAENAN BenukniA xyaoxHuk Anbopext [liopep. OH
30M10TOE CeyeHNe B M3o6paxeHun  Hanucar cnewLnansHo ans XY[IOXHUKOB
yenogeka «HacTtaBneHne 06 M3MepeHUn C MOMOLLbIO LIMPKYMs

n nuHenkn». B cBoem TpaktaTe «O yenoBeyeckon
nponopuunny [opep paccmaTpmBaeT NPOEKUMN Pa3NNYHbBIX YacTen YenoBe4EeCKoro Tena Ha Tpu
B3aMMHO MepreHANKYNSPHbIE MITOCKOCTU cnepeaun, cOOKy 1M CBEpXY, a Takke Ha BepTuKanbHble
MIOCKOCTW, COCTaBnsoWMe C MNEepBbIMM ABYMS MIOCKOCTAMM OCTpble yrnbl. B atom xe
COYMHEHMM NPUBOANTCS OFPOMHBIA CTAaTUCTUYECKUIA MaTtepuarn, coAep)Kalui Un3MepeHus
Pa3fNYHbIX YacTen Ten MyXXYMH U XKEHLLMH pasnnyHbIX KOMMEKLWUNA.

3HayeHue mamemamuku arnoxu Bo3poxxoeHusi

B aTy anoxy matematuka EBponbl BnepBble Bbilna 3a npeaenbl 3HaHWI, NONyYEHHbIX B
HacneacTBO OT APEBHUX TPEKOB W HapogoB Bocrtoka. MMeHHO B 3TO BpeMs 3aKoH4YMnach
pewmTensHon nobegon MHoroBekoBad Oopbba 3a BBeAEHWE MO3MUMOHHOW AECATUYHOMN
apudMeTnkuK, Obina co3gaHa apudmeTmnyeckas 1 anrebpanyeckas cMMBoONuUKa, BBeaeHbl bbinu
APOo6HbIe N oTpuLAaTENbHbBIE MOKa3aTenu, oTpuuaTenbHble YiCna, AeCATUYHbIE Apo0u 1 T.4.

BueT noctponn anredbpy Kak CUMBOSIMYECKOE
nucuncnenne, BBeas cneuvanbHble OyKBEHHble
0003Ha4YeHus ans HEen3BeCTHbIX " ans
KO3(hpUUMEHTOB MHOMOYSIEHOB, a Takke pacLinpuB

CUMBOSINKY anrebpanyeckmnx onepauun.
3HaunTenbHbI OOCTWXKEHNS NSIOCKON "
chepunyeckomn TPUrOHOMETPUM,

yCOBEPLLEHCTBOBAHbI METOAbI BbIMUCIIEHNS TabnuL,.
Takum o6pas3om, ObINMM co3daHbl YCroBusS AN
BO3HWKHOBEHUS TEOPWUM MEPEMEHHbIX BEIUYMH,

‘ CUMBOJITNYECKOMN anreopebl, aHanNUTUYeCcKomn
‘ A ,{ reomeTpMM,Humq)cbepeHumaanoro W MHTerpanbsHOro
NCUYNCTIEHNIA.

Puc. 58. Matematuku XVl Beka Tema: Matematuka B HoBoe Bpems

Paszeumue mamemamuku e XVIl geke

B uctopun matematukn XVII Bek 3aHumaeT ocoboe, BecbMa 3HaumTenbHoe mecto. OH
OTKpbIBaeT HOBbLIN Nepuog 3ToN UCTOPUN — Nepro] MaTemMaTUKN NepeMeHHbIX BENUYMH.

K koHuy npegpbigywero, XVI, ctonetns anrebpa, TPMroHOMeTpuUsi, a Takke reomeTpus u
NpUeMbl BbIYUCIIEHWIA HAKOMWUAN 4OCTAaTOMHO MHOIO (PakTOB M AOCTUIIM TAKOro COCTOSAHUS, UTO
CMOMMN caenaTtbCa CYLWEeCTBEHHOW 4acTbid TEXHWYEeCcKoro u obuweHayvyHoro nporpecca. B
TeyeHue XVII B. maTematuyeckue MeToabl NPOJOIHKaNM BeCbMa 3HEPrmyHo BHEOPATbCA B
€CTeCTBO3HaHMe, npexae BCero B  MexaHuky. bonblWMHCTBO MaTematukoB  Gbinu
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O[HOBPEMEHHO MeXaHWKaMu W ecTeCcTBOUCMbITAaTENAMU; OHU NbITAMBO M3yyYanu npupoay,
OTbICKMBaIN ee 3aKOHbl 1 He 0COBEHHO 3aBOTUNNCHL O pa3rpaHUYEeHUn HayK.

B XVII B. npou3owno wuaMeHeHue opm
CyLLLeCTBOBaAHMS MaTemMaTUKN. Ha CMEHy
3HTY3MacTaM-O4MHOYKaM, npeAcTaBnsaBLMM
CYaCTNMBbIE  WUCKMIOYEHUS,  MPUWAW  HaydHble
opraHusaumm 1 obuwectea. C 1662 r. Hayano cBOH
aedatenbHoCcTb JIoHOOHCKOE KoponeBckoe o6 ecTBo,
urparLlee M HblHE posSib HauuoHanbHoW Akagemun
Hayk. B 1666 r. opraHusoBaHa [lapwxkckas
akagemusa. bBbino nNonoXeHo Hayano HaydHoWn
nepuoauke.

M3meHeHne  NpakTU4ecKoro  MOSoXKeHMus,
NMOENHbIX OCHOB W OpraHuM3aLMOHHOW CTPYKTYpbl W
ponu  maTemMaTvKu  MNpoUCXoAuNno  Hapsgy C
rnyboKUMN KayeCTBEHHbIMW W3MEHEHUSMWU B ee
cogepxaHun.  M3yyeHme  umucen,  NOCTOSAHHbIX
BENWNYUH, PUryp JOMNOMHAETCA U3ydeHneM OBUXKEHUI
" npeobpasoBaHni, OYHKUMOHANbHbIX
3aBucumocTen. MeHsaeTcss BHYTpeHHee coaepkaHue
mMaTemaTukM, Bce Oonee npuobGpeTatowen o6numk
MaTeMaTUKN NEPEMEHHbIX BENUYMH.

AHanumu4deckas ceomMempusi

B
1637
r.

BbILLST
- o] B

Puc. 59. NMapuxckue akageMukm 3a ceer
pa6oToii B 6GuGnuoTeke u nanate  SHaveé
OnbITOB HTOE

npowus

BegeHne PeHe [ekapta «PaccyxgeHne o
meTode». [locnegHas 4acTb HOCUT HasBaHue
«eomeTpusa» — 9TO NepBOE COYUHEHME O
aHanuTnyeckon reometTpun. B HEM ycTaHOBNeHa
cBaA3b OykBeHHOM anrebpbl C reomeTpuen
KpMBBIX U notpeboBanocs  onpeaenvTb
onepaumn Hag oTpeskamu Tak, 4YTOObl OTpesku
AencTBUTENBLHO 0bpasoBanu none.

B ocHoBy Bcen «leometpum» [ekapTta »
NOoMnoXeHbl ABe WAeu: BBeAEHVWE NepeMeHHON e
BENMUYMHBI M UCMONb30BaHWE MPSIMOTMHEHBIX Puc. 60. Pene [lekapt
(OekapToBbIX) KOOpAUHAT. 34eCb OalTCA MpaBuia COCTaBIIEHUSA YPaBHEHUA FEOMETPUYECKNX
KPpUBbIX, NOAPOBGHOE pacCMOTPEHME KPMBbIX Pasfu4YHbIX MNOPSOKOB, UX Knaccudukaumm u
BbISABMIEHMIO MX CBOMCTB. BbiCKasbiBaeTcs npeanoXxeHne O BO3MOXHOCTU pacrnpoCTpaHeHus
meToda [ekapta Ha TpexmepHbl criydyan. [locnegHasa kHura «eomeTpum» CTaBUT CBOEW
3agadyen nocTpoeHue obLien Teopun peLleHns ypaBHEHUIA U UCNOSb30OBaHWE ANSA 3TON Lenu
Hapsgy ¢ anrebpanyeckumu cpegctTBaMy reoMeTpuYecknx MecT.

Noen aHanutuyeckon reomeTpum COCpedoToYeHbl Takke B HebOomnbLIOM COYUMHEHUMU
d®epma «BBegeHve B TeOpUIO MAOCKMX MU NPOCTPAHCTBEHHLIX MeCT». MICXOAHbIMM MyHKTamMu
3TON paboTbl SABUMUCH COYMHEHWUS OPEBHUX MO MU3YYEHUO TreoMeTpuyeckux MecT. Te
reoMeTpuyecKkne MecTa, KoTopble NPeacTaBNAnnCh NPSMbIMU UM OKPY)XXHOCTSIMU, Ha3blBanuchb
NNOCKMMK, a npeacTaBnsiemMble KOHUYECKMMU CEYEeHUSIMW — MpPOCTPaHCTBEHHbIMU. depma
nokasan, YTo ypaBHEHUAM 1-1 CTeneHn COOTBETCTBYIOT NPSAMble, a8 KOHUYECKUM CEeYEeHUAM —
ypaBHEHNS 2-11 CTEMEHMU.
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O6nuk, GnM3KM K COBPEMEHHOMY, npwugan aHanuTundeckon reomeTpun J1. dunep,
NMOCBATUB 3TOMY BTOpPOM TOM «BBeaeHus B aHanmay.

MosiBNneHMe B MaTemaTMke aHanuMTU4EeCKONW TreoMeTpUn CyLleCTBEHHO obnerdymno
dopmupoBaHue aHanusa 6eCKOHEYHO ManbiX U 3HAaMEeHOBano MosIBfIEHME BO3MOXHOCTEN AN
CO3[aHus aHanmsa NepemMeHHbIX BENUYMH.

YcoeepuweHcmeosaHue ebiquciumernbHbix Memodos u cpedecmes e X VIl eeke

MaTtemaTukn XVI n Hadana XVII B. ucnbITblBanu orpoOMHble TPYAHOCTU BblYNCIIUTENBHO-
npakTuyeckoro  xapaktepa. [lpexge Bcero, 9T0 3agaduM  cocTaerieHus  Tabnwuy
TPUrOHOMETPUYECKNX (PYHKLMIA U OTbICKAHWE MPOCTbIX U HAOEXHbIX anropuTMOB YUCIIEHHOrO
onpedeneHnss  KOpHEW  ypaBHEHUWW C  OaHHbIMA  YMCMOBbIMM  KO3dhpUUMEHTaMMU.
ApudmeTuyeckme cpeactsa BblYMCNEHMI OrpaHMYMBanmnCbL onepaunusammn ¢ LenbiMyM Yucnamm m
npocTbiMK OpobsiMn; aecaTudHble gpobu Tonbko npobuBann cebe gopory. Bnepeble B EBpone
OHKN Obinn BBegeHbl B 1585 r. conamaHAckMM uHXeHepoMm u matematukom C. CTeBMHOM B
COunHeHuN «[ecaTtasa». BblumcneHns genanncb TONbKO BPYYHYHO.

CocTtaBneHve TPUrOHOMETPUYECKMX Tabnuy urpano B TO Bpems OOnbliylo porb.

MNoatomy B KoHUue XVI u B Hadane XVII B. Gr 9
reponYecknMm YCUNMUSIMU N3BECTHbIX YYEHbIX U . 2
6e3BeCTHbIX BblUMCNIUTENEN Obinu win| _Smus_| | Lagarivboi | Diffevemia | logarithemi | |_Sirws |
o T56a3as | | 18550174 | 19427293 | 123881 { | 9876383 | 0
COCTaBfieHbl W W3OaHbl HECKONbKO Takux 1 | 156918 | | 18532836 | 18408484 | 124342 | | o¥70as7 | 55
Tabnu Ha BblUMCHEHNEM Ta6nu 2 1570093 | | 18514511 | 18389707 | 124¥04 | | 987597, | 58
H- A H 3 1573964 l§:961§l lg;m‘r :1211;7 ')g;s;;z :‘Z
8 77984 | 18352353 | 125731 | | 9875
paboTtanu, Hanpumep, KonepHuk, Kennep wu + | g e | 1833357¢| 116496 | | o435y | 55
Bueta. WMoct bioprn, cotpyaHuk Kennepa, 5T TsEisBi| [ 19441504 | 18314933 | 126661 | | 9874137 34
MHOFO TNeT noTpaTun Ha CcocTaBreHue 7 | tsdaasy| | Bassast ] Basesual wazaag §o8aséas f 53
p 8 | 1587335 | | 18405341 | 18277747 | 127994 | | 9875210 | 52
" B39716¢ | 19259203 | 1280632 | | 9872754 | st
Tabnuubl cMHycoB ayr yepes kaxable 2". OH > | Tisowy T R L s R L T

—
°

195941 18351214 | 18222213 | 129001 | | 9¥71827 [ 49
15988 18333237 | 18203765 [ 129473 ) | 2871362 48
1601684 | | 18315204 | 18185351 | 129043 | | 0870¥97 | 47
1604555 | | 18207384 | 18166969 | 130415 | | 9870431 | 46
1607426 | | 18279507 | 18148619 [ 1303 9369964 | 45
161019 18261663 | 18130301 | 131362 | | 9¥65496 | 44
161316 18243851 | 18112014 | 131837 | | 2869017 | 43
7616038 | | 18226071 | 1¥09375% | 132313 ] | 2368557 | 42
1618939 18208323 lsoﬂn; 132790 | | 98680ky | 41
1631779 | | 18190606 | 18057318 | 133268 | | 9867616 | 40
1614649 | | 18172924 | 18039177 | 133747| | 9867144 | 32
15;;5;9 18155273 1soz|o4z 134226 | | 9866671 | 38
1630385 | | 18137654 | 13002948 | 134706 | |9¥GG197 |37
1633259 | | 18120067 [ 17984880 ) 135187 | | 9865732 | 36
16;“19 1810251 | 17966842 | v3566p | | 9865246 | 35
1638999 | | 18084987 | 17048835 | 136153 | | 9864770 | 34

Xe cocTaBun OOHWM U3 nepBbiXx Tabnuy
norapugpmMoB, HO [OMr0 He pewanca wux
ny6nukosaTb, noaTomy npuoputeT
npuHagnexut  [bkoHy Henepy. Tabnuuy
Henepa cocTtaBnsanun gecatuyHble iorapngmbl
TpuroHomeTpudecknx dyHkumn. K 1620 .
[>XKoH Cnenpgenb BblYUCUIT Tabnuubl
HaTyparbHbIX norapudgmos. A B 1624 r. NeHpun
bpwurr n3gaét «Jlorapudmuyeckyro
apudmMeTuky», cogepxawyro  14-3HauyHble
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ey
o

806 Pl 136636 98642
Tabnuupbl norapudmos ansa yucen 1 — 20 000 3 :::;ﬁi? 18050034 | 17912913 !;nf: -,so;'sﬁ i
1 90 000 — 100 000 19 | 1647607 | | 18032604 | 17804997 | 137607 | | 9863336 | 31
PaGotamn Henepa u Bpurra mHore 0| rone| | ersaer| 7tz witons e bt
1 Gr.
Bbl‘-II/ICJ'IVITeJ'IbeIen TPYAHOCTM ObInu Puc. 61. CTpaHuua u3 «OnMcanms
NPEeoAOoNEHDI. orapugmbil BownmM B yauBUTenLHoM Tabnuubl norapucmMos»
BbIYNCIIUTENBHYIO  MPaKTUKy U BbICTPO Henepa

pacnpocTpaHunncb No BCeEMY MUPY. SAMYHA
MNoHTep paspabotan norapudMUYECKyld  LIKany, SBMBLUYHOCA NEPBbIM  BapuaHTOM
norapnmMmnYecKomn JIMHENKN.

B cBoto o4vepeab, B 1667 r. Mepkatop paspabotan meTon NMPUMEHEHUS 3NEMEHTOB
aHanu3a 6eckoHe4yHO Manbix ana 6onee ygoGHOro BbluMMCNEHWS norapudmoB. A CBOE
3aBeplleHne Teopust norapudpmmyeckux yHkumMm nonyuvna B Tpyaax JI. Ownepa. Emy
npuHagnexuTt oblee onpegeneHve norapuMmuyeckon M nokasatenbHOW QYHKUUN Kak
B3aMMOOOpaTHbIX, pacnpocTpaHeHue MOHATUS forapudma  Ha Ccriydanm  KOMMMEKCHOro
aprymeHTa, BBeeH1e CMMBOIa e A4S OCHOBaHUSA HaTyparnbHbIX orapnudmMoB U T. A.
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YyeHble-matematukn  XVII B. wnckann Takke W gpyrue nytM  npeogornieHuns
BblYMCNUTENBHbIX TPyAHOCTEN. B pasHbix ropogax EBporbl cTanu BO3HMKATb CHETHbIE MALLMHbI.
Mo-BManmomy, camon paHHen MalnHow Gbina mMalmHa Hemeukoro npodgeccopa Bunbrenbma
LWvkkapaa, kotopas 6bina udobpeteHa m noctpoeHa B 1623 r. O Hem Huyero He 6bIno
N3BECTHO, HMKOMY, Kpome Kennepa u y3koro kpyra gpysen msobpetartend. Noatomy gonroe
BPEMS CUMTANOCh, YTO NepBbii apudmMmomeTp nsobpen B 1642 r. bnes Mackanb. ApndpmomeTp
Mackans, NOCTPOEHHbIN Ha NPUHLUMNE OECATUYHbIX 3yb4aTbix nepenad, nosgHee (1673—-1674)
ObIn ycoBepLUueHCTBOBaH JlenbHuuem.

MHorve BbluMCIUTENBHBIE  METOoAbI
Oblnn paspaboTaHbl B CBA3M C YMCMEHHbIM
peweHnem  anrebpanyeckmx  ypaBHEHUR,
nepenneTteHbl ¢ HAM. Okono 1676 r. HetoToH
paspaboTan cnocob NpUBNMKEHHOTO
HaxoXaeHusa KOpHeNn ypaBHEHWUI,
NPUMEHSEMbIN 40 CUX Nop. Takke B CBA3U C
3ajadamMy  BbIYMCMUTENbBHOrO  Xapakrepa
HeloToH BbiBen  copmyny 6GuHOMa 1
Puc. 62. 3ckus Llvkkappa ero CUYETHOM pacrnpoctpaHun ee Ha cryyau p‘po6|-|oro n

MalUWHbI oTpuuaTenbHOro nokasarens cTeneHu

BGuHoma.

NHmeepauuoHHble u dughgbepeHuyuarnbHbie Memodb!

Cambim Gonbwnm goctwkeHnem wmaTtematukn XVII B. cumtaetca wusobpeTteHue
AnddepeHumnanbHOro M UHTEerpanbHOro ucdMcneHusa. WMHTerpaumoHHble MeToabl BHavane
BblpabaTbiBannCcb, HakannMBanucb W BbIOENANUCL B XO4Ee peLleHMs 3adady Ha BblYUCIeHune
o6bemoB, nnowagen, LeHTpoB TskecTen u T. N. CambiM paHHUM NO BpeMeHn onybnmnkoBaHus
MeTogoM 3Toro Tuna Obin MeTod HenocpeacTBEHHOro OnepupoBaHWs € akTyarnbHbIMU
6eckoHeyHo mManbiMu BenuumHamu. Mosieunca oH B 1615 r. B counHeHusax Kennepa. Hapsiay ¢
WHTErpaunoHHbIMM  MeTogamMu cknagpiBanucb WM Metoabl auddpepeHumanbHble. K HUM
OTHOCATCA MeToAbl onpedenieHnss KacaTeNbHbIX K KPMBbIM, HaXOXOEHWS MakCMMyMOB W
MUHUMYMOB (OYHKLWUA N OTbICKAHMSA YCNOBWIA CyLLECTBOBaHUS y anrebpanyecknx ypaBHEHWI
KpaTHbIX KOpHen. HakonneHne anemeHToB guddepeHumanbHOro ncHncreHnsa Hambonee sBHyo
dopmy npuHsano y ®epma. B 1638 r. oH coobwmn B nuceme [ekapTy, 4TO pewun 3agady
onpeeneHnst aKCTpemMarbHbIX 3Ha4YeHUn pyHKLmK f(x). Tak e 6nn3ok Kk guddepeHumansHOMy
ncumncnennto metog dPepma oTbICKaHMA KacaTenbHbIX K anrebpanyeckum KpmMBbIM.

Bo Btopon nonosuHe XVII B. Hadana
CKnagblBaTbCa HoBas obnactb mMartematvkum — aHanua
GEeCKOHEYHO MarbiX. JTO PEBOSIOLMOHN3NPOBANO BCHO
MaTemaTuKy, NpeBpaTMB €e B MaTteMaTuKy MNepeMeHHbIX
BennumH.  dopmupoBaHne  gudpdepeHumanbHOro U
WHTErpanbHOro umcuyucrieHnss 6bi1o  NepBbiM  3TanoMm
CyLLIeCTBOBaAHMWS aHanun3a.

Hanbonee paHHel ¢opmon aHanu3a sBnseTcs
Teopusa  PNIOKCUA, OTKPbITUE KOTOPOW  MPUHALNEXUT
Mcaaky HbtoToHy. 3pgecb um3yydarTca  NepeMeHHble
BEMMYUHbI, KOTOPbIE Ha3bIBAKTCA QIiloeHTamn, T. e.
Tekywmmn. Bce  nioeHTbl  ABRASIOTCA  3aBUCUMbIMU
NepeMeHHbIMY; OHU UMEKT OOWUN apryMeHT — Bpems.
[anee BBOAATCA CKOPOCTM TeYeHUs QIIHEeHT, T. €.
npounsBoAdHble MO BpeMeHW. HasBaHbl OHU PrOKCUAMMU.
Tak kak cnokensa npencraBnseT cobon nepemMeHHy, 1o
MOXHO HaxoguTb pntokcuio oT donokenn n 1. 4. Ons

BblMUCMNEHNA  MFHOBEHHbIX CKOpoCTeW —  (PNHOKCUK
Puc. 63. Ucaak HeloToH noTpeboBanvcb 6eCcKOHEeYHO Marble U3MEHEeHUs (PIHEHT,
HasBaHHble HbLIOTOHOM MoOMeHTamu. [lo cywecTBy MOMEHT IOEHTBI — 3TO ee

AnddepeHumarn.
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Moyt opHoBpeMeHHO C Teopuen HbloTOHa
BO3HUKMNO uncumcneHne aunddepeHunanos JlenbHuua.
JlenbHuy, OoTKpbIn  B3aMMOOGpaTHY CBA3b  MexXay
MeTodamMu NpoBefeHns KacaTenbHbIX (B nocnegyowem
onepaumm guddepeHUnpoBaHnd) M KeagpaTtypamu
(no3gHee wHTerpmpoBaHuem). OH cdopmynupoBan
npasuna anddepeHUNpoBaHUS NOCTOSHHON BESTUMYUHDI,
CYMMbl (PYHKUMA, pasHOCTWU, MPOU3BELEHMNS, HYACTHOrO,
creneHn, kopHs. CumBonuka u TepMuHbl JlenbHuua
oKasanuncb O4Y€Hb XOPOLUO MPOAYMAHHbIMW; OHWU Obinn
HECMOXHbIMWU N OTpaxanu CcywecTBO Aena, nomoranmu
MOHUMAHMIO W MO3BOMSA/N OMEPUPOBATbL C HUMKM MO
CPaBHUTENbHO MNPOCTbIM npaBunam. MHorme wn3 Hux
pgownu go Hawwux gHen. OT JlenbHuua BepyT cBoe

npouncxoxgeHmne TEPMUHbI: avnddepeHuunan,
onddepeHumansHoe ncuymncrieHue, dyHKUMS,
KoopauHaThl, AnddepeHumansHoe ypaBHeHMe,

anropuTM U MHOrMe gpyrue, a Takke bGonblias 4actb
CYMBOJOB.

C nomMoLLbid HOBOMO UCYUCAEHUS MaTeMaTuKam
koHua XVII — Hayana XVIII B. yaaBanocb peliatb ObICTPO BO3pacTalollee YUCNO TPYAHbIX U
NPaKTUYeCKN BaXKHbIX 3aavy.

Paszeumue mamemamuku e XVIII eeke.

XVIIl ctonetve sBnseTca nepuogoM Co3faHus MaTeMaTUKUM NepemMeHHbIX BenuyuH. B
Hayane Beka MaTemMaTuKum B CBOWX WCCRedOBaHWUSX MOIMM UCXOAUTb yXe W3 BecbMa
3HAYMTENbHOrO KOHKPEeTHOro maTtepuana. Ero ocHoBy un Hambonee akTyarnbHyl 4acTb
cocTaBnan aHanua 6eckoHe4YHO MarbiX.

B TeueHme XVIII B. cylwleCTBEHHO W3MEHWIOCb coaepaHue maTematuku. Camble
BonbLuMe N3MeHeHNs1 NPON3oLWNN B MaTemMaTnyeckom aHanuse. 13 metoga, npuayMaHHoOro ans
peLleHns onpeaeneHHoro kracca 3agad, oH npeobpasoBarncs B aHann3 dyHKuui, npuobpen
CTPYKTYpY, 6Nu13Kyto kK COBpeMEHHON. [pakTnyeckme noTpebHOCTU BbIHY>KAaNM pacnpocTpaHsTh
onepaumn aHanmsa Ha ObICTpO BoO3pacTawwmi knacc gyHkumn. OkasbiBanocb Bce 6Gonee
HeobxoanMbIM McCnegoBaTbh CMbICI MOHATUS (DYHKUUK, AaTb KraccudurKaumio BCEX U3BECTHbIX
YHKUMIA N HAUTK CNOCOBLI oNepupoBaHns C HUMU.

B 1718 r. . BepHynnn npeanoxun cyntaTsb,
4yTo  YHKUMS  eCTb  MNPOCTO  aHanNUTU4YecKoe
BblpaxeHne. Y OJwnnepa QyHKUMS, MOHMMaemas
NPOCTO KaK aHanuTU4eckoe BbipaxkeHue, obpasyeTcs
C MNOMOLLbI Kfacca AOnyCTUMbIX oOnepauuni, B
KOTOpbIA  BXOAOAT: apumeTtudeckune  LOENCTBUS,
CcTeneHu, KOPHW, peLlueHns anrebpanyeckmx
ypaBHEHUN, npucoeanHun aNeMeHTapHble
TpaHCUEeHOEHTHble (YHKUMM W UHTErpupoBaHue.
Knaccudbukaums dyHKLMI npoun3BoanTCS, B
COOTBETCTBUM C oOrpedeneHnemM 3TOro MNOHATUA, B
OCHOBHOM, MO BUAY WX CUMBOMNYECKUX BblpaXeHUMN.
Onnep AONONHUN 3TOT NPUHLUMN  Kraccudmkaumemn
YHKUMA MO WX CBOWCTBAM — OAHO3Ha4Hble W
MHOro3Hau4Hble, YETHbIE N HEYETHbIE.

B TeueHne 30—40-x rogos rnaBHbIM 0Opa3om
Onarogapa  Junepy Obina  paspabotaHa M
cucTeMaTusMpoBaHa Teopus aneMeHTapHbIX
aHanuTnyecknx yHkumi. OHa ToT4yac ke noBnekna
MOTOK OTKPbITMI, COMNPOBOXAABLUMXCA 60NbLIMMA U
CcTpacTHbiMK cnopamu. OCobeHHO MHOMO CMOPOB Bhi3blBana TPakToBKa PYHKLUIN KOMMANEKCHOMO
aprymeHTa.

Paszeumue annapama mamemamu4ecKo20 aHasnusa

Puc. 64. Nlotdpug JlenbHuy

Puc. 65. JleoHapg dvnep
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OcHoBHbIM annapatoM AnddepeHUManbHOr0 UCHUCIIEHUA SBNANOCH  pPasnoXeHue
dyHKUMA B cTeneHHble psgbl. CpaBHUTEnNbHO 6oratbli apceHan CpeacTB, HaAKOMIEHHbIN
npeaLwecTBeHHMKaMN, B CaMOM Hadane Beka oboratuncs Teopemon Teunnopa. lNybnukys eé,
Tennop AONONHUN TeOpeMy BbIBOAOM AN YAaCTHOrO crydasd, HOCALEero HblHe Ha3BaHue paaa
MakrnopeHa.

B 1754 r. Janambep npu BbiBOAE psiga Tewnnopa Bbickasan coobpaxeHusi, cBogsLumecs
K npeacTaBneHuMt0 OCTaTOYHOro YneHa n—kpaTtHbiM WHTerpanom. B koHue Beka, B 1797 r.,
JlarpaHx npeacTtaBun ocTaTouvHbIN YneH psaa Tennopa cnepsa B MHTErpasibHOM BUAE, a 3aTem
B BUAE, B KOTOPOM OH HaxoOMTCs B COBPEMEHHbIX y4ebHMKax nog ero MIMeHeM.

WHTerpanbHoe wucumMcneHne BKNOYano B cebs NMOMUMO MHTErpupoBaHUS YHKLWIA
3agaum n Teoputo AuddepeHuManbHbIX YpaBHEHUA, BapUaLMOHHOE WCYUCIEHWUE, Teopuio
crneumanbHbiX (YyHKUMA M T. N. [NaBHble AOCTWXEHWS B 3adaye MNOCTPOEHUS UCHUCIIEHMUS
BHayane npuHagnexann W. BbepHynnu, HanucasBwemy nepBbli CUCTEMATUYECKUIA KypC
WHTEerpanbHOro ncyncreHus, 3ateMm — Aunepy. Bknaa nocnegHero B MHTerpanbHOe UcyucrneHmne
Heobbl4aHO BENWK.

B obnactu peweHns anddepeHumnanbHbix ypaBHeHun B nepson nonosuHe XV B.
paboTa coctosna B pelleHun OTAENbHbIX cneunduyeckux ypaBHeHun. B aToT nepuopg Gbinm
BblpaboTaHbl NPeanocChiNiku ANsi COo34aHMsa nepBbiXx opMm obLien Teopun, B TOM 4ucne psg
OCHOBHbIX NOHATUI. Jlnwb B 1774—-1776 rr. JlarpaHx cymen getanbHO BbISCHUTb, KaK nonyyaTtb
ocobble peleHus: nNnMbo HenocpeacTBEHHO M3 AuddepeHunansHoro ypaBHeHusi, nnbo um3
obuwero peweHna guddepeHuMpoBaHMemM Mo
noctostHHon. OH e [gan  reoMeTpuUYeCKyto
NHTEepnpeTaumo ocoboro pelleHns Kak ornbatoLen
CEMeNCTBa UHTerpanbHbIX KPUBbIX.

[eomeTpuyeckne  MNpUNOXeHUs  Teopun
0ObIKHOBEHHBIX AuddepeHUnanbHbIX YpaBHEHUNA,
BblgenmBLlumecs B ocobyto o6nactb MateMaTukm —
anddepeHumnanbHyo reomeTpuio, OCTaBUn CBOK
cnea v B TeOpMM CaMmUX ypaBHEHWA.

Passumue 2eomempuu

A
HanuT
nyecka

A
reomet
pusi
dopmun
poBarn
acb B

= A TECHO
Puc. 66. XKaH JlepoH Janambep M
cnnete
HUK c reomMeTpruyeCcKnMmn NPUAOXEHUAMU
MaTeEMaTU4eCKOro aHanusa u BUAOU3MEHSIa CBOW
o0nuk. B XVl B. OblOo  3aBepLUEHO
dopMnpoBaHMe aHanUTUYECKOW reoMeTpun Kak
HayKn WU CTaHOBIEHME ee Kak y4yebHoro npegmera,
SIBUBLLErOCA COCTaBHOW 4acTbl0 KracCu4eckomn Puc. 67. Facnap MoHx
OCHOBbI COBPEMEHHOIO BbICLLEr0 MaTemMaTn4ecKoro
N TEXHMYECKOro obpasoBaHms.

MeTogbl HadepTaTenbHOM reomeTpum opmMuMpoBanmMcb B 00NactM  TEXHUYECKMX
npunoXeHun martematukn. dopmupoBaHMe HayepTaTenbHOW reomeTpum B 0OCOOYyHo
MaTeMaTUYECKyHO HayKy 3aBepLumnock B pabotax . MoHxa 1795 .

Co3sdaHue npedriockiiok cospeMeHHOU aneebpabl

CamocToATenbHOCTb NyTen pas3BuTusa anrebpbl onpegenunack yxe k Hayany XVIII B.,
korga B 1707 r. Bbiwna B cBeT «Bceobwasa apudmetmka» W. HbioToHa. B Hen anrebpa
nsnaranacb B TECHOW CBA3M C pasBUTMEM BbIMUCIIMTENBbHLIX METOAOB, Kak BbIClIas cTagus
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apucpmetTnkn. C camoro Hayana HbloTOH BBOAMT onepaumMmM Kak Hap OyKBeHHO-
CYMBOJSTMYECKUMW BbIP@XEHUAMMW, TaK U Hag Yncrnamum (Lensimu n agpobHeiMu). BBeasa yntatens
B TEXHMKY TOXOECTBEHHbIX anrebpanyecknx npeobpasoBaHuii, HblOTOH 3aTeM 3HaKOMUT €ro ¢
MeTod4amMWn pelleHns ypaBHEHWA. 3aMbIKaloT KHUIY AaHHble 00Len Teopum ypaBHEHUI, a Takke
rpadumyeckoe pelleHne NocneHnx ¢ NOMOLLbI FreOMETPUYECKOrO NOCTPOEHUS KOPHEMN.

Takum obpasom, npegmet anrebpol B XVIII B.
onpegenunca. OHa npeBpatMnacb B Hayky 00
anrebpanyecknx ypaBHeHusX. B Hee Takke Bxoguna
paspaboTka  OyKBEHHO-CMMBOJSIMYECKOrO  annaparta,
HeoOXoaMMOro Ana peleHust ypaBHEeHWn. JlarpaHx
pobunca  3HauMTEnbHbIX  YCMEXOB,  paccmaTtpuBas
ypaBHeHUS c NPON3BOSbHBIMU OyKBEHHbIMU
KoadpdpuuneHtamm. OTHOCUTENBLHO MX OH Uccregosarn
nons pauuoHanbHbIX  QYHKUMA  KOpHeW. JlarpaHx
AoKasan v nepsble TeopeMbl TEOpUn rpynn.

B ocHoBe anrebpanyeckmx nccrnegoBaHui NexuT
NMOHATUE O Konun4yecTtse, BenununHe, ymcne. O6LHOCTL U
none npuroxexHnn GykBeHHO-anrebpanyecknx MeToaoB
onpegensalTcs OOLWHOCTbIO NOHATUA uucna. [MoHaTne
AENCTBUTENBHOrO  4Mcna  BKMoYano B cebs:
HaTyparnbHble yucna, NnonoXxutenbHole  gpobw,
nppaunoHanbHOCTMW. O6bwas KoHLenums
nppaumoHanbHOro 4mucna 3aBoeBana cebe npaea
rpaxgaHctBa nuwb BO BTopon nonoBuHe XVIII B.
bonblive cnopbl  eweé KuNenu BOKPYr  MOHATUA

Puc. 68. XKosed Jlyn JlarpaHx

oTpuuaTenbHOro Yymcna.

MHuMble umncna B anrebpe nosABMAKTCA B BUAE KOPHEW ypaBHEHMW. VX n3yyeHwue,
OfHaKo, NpPoABMHYNOCbL He B anrebpandeckux TpakTtatax, a noj OaBrieHMEM HaCTOATENbHbIX
HeobxoaMmMoOCTEN MaTemMaTU4eckoro aHanusa. VIMEeHHO B pamkax aHanu3a MOoCTENeHHO
OTbICKMBaANUCb N BHEOPSANUCH NpaBuna oopmasbHbIX onepaumi ¢ MHUMbIMUA U KOMMAEKCHbIMU
yncnamm. O4veBugHasas MNONE3HOCTb KOMMMEKCHbIX 4YMCEen Bbi3blBana YCWUEHWe BHUMMaHus K
Bonpocy o6 mx cywHoctn. OgHako aTta npobnema ocrtaBanacb HepelleHHOW. [lepBbid, KTO
paspaboTtan cnocob reoMeTpu4yeckon WHTepnpeTaumMm KOMMMEKCHbIX YMCen TOoYKaMu Ha
NNocKoCTn, ObIN AaT4yaHuH, 3emnemep Beccenb. OgHako ero paboTta octanacbk He3amedeHHON,
pPaBHO KaK U aHanormyHas uHtepnpetaunsa Aprana.

Anrebpa Ha pybexe XIX B. Haxogunacb HakaHyHe KOPEHHOWN NepecTpomnKn, caenasLlem
ee coefMHeHneMm psga anrebpanmyecknx Hayk, NpeaMeToM M3yYeHUst KOTOPbIX CTanyn OObEeKThI
CNOXHOW M abCTpaKTHOM NPUPOAbLI: rPynnbl, NOfs, Konbua 1 T. 4.

Teopus 4ucen
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CtaHoBneHne Teopun 4YUCen Kak Hayku CBSA3aHO C MMeHeM Jnnepa. HaxoxaeHue
AokasatenbcTB, 0606LWeHnn nnmn onpoBepXxeHnin Teopem Pepma GbII0 TOMBKO NEPBLIM 3TANOM
ero TeopeTMKO-YMCMOBbIX MccnegoBaHui. B nocnegytowem OH oxBaTun M passBun Bce
OCHOBHbIE pa3fgenbl Teopumn Yncen, Kkak anrebpanyeckomn, Tak U aHanMTUYECKOW, OnNpeaenve ee
COCTaB U MeToAbl Ha MHOTO NeT Bnepea.

PabGoTbl Ounepa onpegenunu npobnemaTuky,
CTPYKTYPY M MeToabl anrebpanyeckon Teopun vmcen,
T. €. TOA ee 4acTu, B KOTOPOW MCNOMb3yKTCA MO
npevMyLLecTBY MeToabl apudmeTrkn n anrebpbl n He
npuBnekaeTcss MO BO3MOXHOCTW annapat Teopuu
PYHKLUMN 1N aHanu3a 6eckoHeYHO MarnbiX. 30ech emy,
npexge Bcero, npuvHagnexart paboTbl nNo Teopun
AENNMOCTU, BbIPOCLLEN K HalleMy BPEMEHU B TEOPUIO
CpaBHEHW.

MemoObi meopuu sepossimHocmeli u
KOMbUHamopHoO20 aHarnusa

Teopusa sBeposatHocTen B XVIII B. 3HaunTenbHo
pacwupuna cdepy cBoux npunoxeHun. Hambonee
pPaHHMM TEeopeTUYECKUM pe3ynbTaToM 34ecb OblIno,
No—BUANMOMY, A0oKas3aTenbCTBO nokanbHowu
npegensHon Teopembl MyaBpa. [losgHee Jlannac
obobwmn a3ty Teopemy. [lpobnema BblMMCIEHNS
BEPOSITHOCTEN T[UMNOTE3 Ha OCHOBE ONpeaeneHHbIX
pe3ynbTaToB HEKOTOpbIX HabnogeHun B pasHbIX
acnektax paccmatpmBanacb B pabotax [. BepHynnu,
Onnepa. CumncoHa, KoHgopce wn gp. BaxHenwum Puc. 69. NMbep Pepma
pesynbTaToM 3gecb Obunm  cdopmynel  Bewneca,
onybnukoBaHHble B 1764 r. [NprMblkatowas Kk aToMy Teopus oWMBOK HabnogeHun nonyyunna
pa3paboTaHHbIn Jlexxangpom, Jlannacom n Mayccom MeToa HaMMeHbLUMX KBagpaToB.

MoMMMO yKasaHHbIX AOBYX [pynn TeOopeTUYecKUX pes3ynbTaToB MOXHO OTMETUTb
A0BOJIbHO B0rbLLIOE YACNO KOHKPETHLIX 3a4a4 TEOPETUKO-BEPOATHOCTHOIO Xapakrepa.

Annapat Teopun BEPOATHOCTEN COCTOAN U3 apUPMETUYECKNX NPUEMOB, MOYEPrNHYThLIX B
0COBEHHOCTM M3 KOMOMHaTOpMKKU. BmecTe ¢ oborawieHneM MeTo4OB TEOPUN BEPOATHOCTEN 3a
CYeT NpuBneYvYeHns NpeaernbHbIX PaCCMOTPEHUA U OPYrMX CPeACTB MaTeMaTU4ecKoro aHanuaa
yaenbHbIN BEC KOMOUHATOPHbLIX NPUEMOB CTan yMeHblaTbcs. Ho komBrHaTopuka npogosnkana
pa3BMBaTbCS, TaK Kak ee COAepXaHue Mo CyLWeCTBY He MCYepnbiBanocb MPUIOKEHUAMU K
Teopumn BEPOATHOCTEN.

Tema: CoBpemeHHass maTemaTuka

Mamemamuka XIX eeka

B wuctopun wmatematukm XIX B. 3HaMeHyeT Hayano HOBOro nepuoja,
nonyymMBlEero HasBaHue nepuoga COBPEMEeHHOW matemaTuku. Ha nepBoe mecto B
anrebpe BblaBuraetTca pan BecbMa abCTpakTHbIX O6LWMX MOHATUM, cpeaun KOTOpbIX
nepBoe MeCTO NpuHagnexuT noHaTuio rpynnel. Co3gaHue n passutue Teopuun Manya m
Teopuu rpynn caenanocb O4HOM W3 rnaBHbIX 3ajady HoBow anrebpbl. B reometpunm,
anrebpe, aHanu3e NOSABMSKTCA MHOMOYUCIEHHbIE HECTaH4apTHbIE CTPYKTYpPbl C HEOObIYHLIMU
CBONCTBAMW: HEEBKNNOOBbI W MHOFOMEPHbIE TeOMEeTPUN, KBATEPHMOHbI, KOHEYHble Mons,
HEeKOMMyTaTMBHbIe rpynnbl U T. N. O6bekTamn mMaTemMaTMYeckoro uccnenoBaHus BcE Oonblue
CTaHOBATCS HeuucnoBble O0ObekTbl: COoObITUA, npeaukatbl, MHOXeCTBa, abCTpakTHble
CTPYKTYpPbI, BEKTOPbI, TEH30Pbl, MaTpuubl, YHKLMUMU, MHOrONMHENHble PopMbl. BosHukaeT wn
nonyyaeT LWMPOKOEe pa3BUTUE MaTemaTuyeckas fnoruka, B CBA3M C YeM MOSBUINOCh UCKYLLEHWe
CBS3aTb UMEHHO C HEeW KOPEHHbIE OCHOBaHMA matemaTtuku. F'eopr KaHTop BBOOUT B MateMaTtuky
npegenbHo abCTpaKTHYI0 TEOPMID MHOXECTB, a 3a04HO MOHATUE akTyarbHON 6eCKOHEeYHOCTU
npousBonbHoro MacwTtaba. B koHue Beka npu nonbiTke 06ocHOBaTh PyHAAMEHT MaTteMaTuku
Ha OCHOBE TeopuUM MHOXECTB ObinM OOGHapyXeHbl NPOTUBOPEYUsi, KOTOpble 3acTaBWMM
3aQymaTtbCsa Hag HEMPOCTbIMU BONPOCaMU: YTO O3HAYaeT «CyLeCTBOBaHME» U «KUCTUHHOCTbY» B
mMaTemaTuke?
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B uenom B XIX Beke posfib U NPeCTWX MaTeMaTUKM B Hayke U 9KOHOMMUKE 3aMeTHO
pactyT. COOTBETCTBEHHO pacTéT U €€ rocygapcTBeHHas nogdepkka. MaTematuka BHOBb
CTaHOBUTCA NO  MNPEUMMyLLEeCcTBY  YHMBEPCUTETCKOM  Haykon. [losiBnstoTca  nepsble
mMaTemaTnyeckune obuiectaa: JloHgoHckoe, AMepukaHckoe, ®paHuy3ckoe, MockoBckoe, a Takke
obwecTtsa B [Nanepmo n 3anHbypre.

leomempus

Ecnn XVIII Bek 6bin Bekom aHanusa, 1o XIX no npeumyLlecTBy ctan BEKOM reoMeTpumn.
bbicTpo passuBaioTcs co3gaHHble B koHue XVIII Beka HadepTaTenbHad reomeTpus wu
BO3POXAEHHAs NpPoOeKTUBHas reomeTpus. [logBnsoTCA HOBble pasfenbl:  BEKTOPHOe
MCYMCNEHNE W BEKTOPHbIN aHanus3, reomeTpus JlobauyeBCKOro, MHOroMepHas puMaHoBa
reomeTpus, Teopust rpynn npeobpasoBaHui. [lpoumcxoant WHTEHCMBHasA anrebpavsauus
reoMeTpum — B HE€ NPOHMKAT MEeTOAbl TEOPUM FPYNM, B KOHLIE BeKa — TONOMNOMMN, BO3HUKaeT
anrebpanyeckas reomeTpus.

OudbdepeHumnanbHaa reomeTpus nosnyyuna
MOLLHbIA TOMNYOK nocfie BbIxoda Ype3BblHanHO
cofepxaTtenbHoro  Tpyaa ["aycca «Obwme
nccnefoBaHUs O KpuBbIX MOBEPXHOCTAX» (1822),
roe BnepBble ObinyM SIBHO onpedeneHbl MeTpuka
(nepBas kBagpaTn4yHasa opma) U CBA3aHHasA C HeEWn
BHYTPEHHSAS reomeTpus NMOBEPXHOCTW.
MccnegoBaHns npogorkuna napwkckas wwkona. B
1847 rogy ®peHe un Ceppe onybnukoBanu

N3BeCTHble dopmynbl dpeHe ans
AanddepeHumnanbHbIX aTpubyToB KPMBOWA.
KpynHenwunm OOCTUXKEHNEM crano

BBEAEHNE MNOHATUA BEKTOpa W BEKTOPHOro Mons.
MepBOHavyanbHO BekTOpbl BBEN Y. aMUNbTOH B
CBA3N CO CBOMMW KBaTepHMOHamMM (KaKk WUX
TPEXMEPHYID MHMMYK 4YacTb). Y [amumnbToHa yxe
NOSIBUNOCHL CKanspHoOe 1 BEKTOPHOE NpousBedeHue.
Ceepx T0Oro, N'ammnbToH BBEN AnddepeHumnanbHbIn
onepatop «Habna» M MHOrmMe Apyrne MNOHATUSA
BEKTOPHOrO aHanusa, B TOM 4ucne onpegenexHve
BEKTOP-PYHKLMN 1 TEH30PHOIO NPOM3BEAEHMS.

KomnakTHOCTb n WHBapUaHTHOCTb
BEKTOPHOM CUMBOSMMKM, MCMNOMb30BaHHOM B nNepBbiX Tpydax MakcBenna, 3avHTepecoBanmu
HbM3MKOB; BCKOPE BbIWN «3reMeHTbl BEKTOPHOro aHanmsa» [mbbca (1880-e rogkl), a 3atem
Xesucang (1903) npmuaan BEKTOPHOMY UCHUCTIEHUIO COBPEMEHHBIN BUA.

MpoekTMBHas reomeTpusi nNpuBriekna BHUMaHue MoHxa, a 3aTeM ero y4YeHWKOB —
MoHcene u Jlazapa KapHo. KapHo cdopmynupoBan «npuMHUMMA HEMNPEpPbIBHOCTUY, KOTOPbIN
NO3BONSAET cpady pacnpoCTpaHUTb HEKOTOpble CBOWCTBA WCXOAHOW urypbl Ha durypsl,
nofny4yeHHble U3 Heé HenpepbiBHbIM npeobpasoBaHmeM. Heckonbko nosgHee [loHcene SAcHO
onpegenun npoOeKTUBHYID reOMETPU0 Kak HayKy O MPOEKTMBHbIX CBOWCTBax duryp u gan
cucTeMaTuyeckoe u3rnoxeHue eé cogepxaHusa. Y [oHcene yxe NOMNHOCTbI rferann3oBaHbl
GeckoHeyHO yaanéHHble Touku. OH cdopmynmMpoBan NPUHUMN OBOWNCTBEHHOCTU (MPSAMbIX W
TOY€eK Ha NOCKOCTH).

C koHua 1820-x rogoB chopmupyeTcst LIKONa NPOEKTUBHbLIX reOMeTpoB B 'epmaHumn —
Mébuyc, Mniokkep, MNecce, WtenHep n gpyrme. B Aurnnm psag pabot onybnukosan Kanu. MNpwu
9TOM CTanun UCnosib30BaTbCH U aHaNUTMYeCcKMe MeToabl, 0COGEHHO nocne oTkpbITUs MéGuycom
OLHOPOAHbIX MPOEKTUBHbLIX KOOPAMHAT, BKMIOYAOWMX U BECKOHEeYHO YyAanéHHyk TOuKy. Bo
dpaHumn paboTbl MNMoHcene npogomkmn Muwens Wane.

o
Puc. 70. Kapn ®puapux lNaycc
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Bonbwoe  BnusHWe  Ha passuTune
mMaTemMaTUKM uMMena 3HameHuTas pedb Pumana
«O runotesax, nexawmux B  OCHOBaHWUU
reomeTpumy». Puman onpegenun obuiee noHsTue
N-MepHOro MHoroobpasusa 1 ero METpUKy B Buae
NPOWN3BOSIbHOM  MOMNOXUTENbHO — OnpeaenéHHomn
KBagpaTtu4Hon cdopmbl. [anee PumaH o600wmn
TEopUIo NoBepxHoCTen laycca Ha MHOrOMepHbIN
crnyyan; npuM  3TOM  MOSABASATCA  MOHATUS

PUMaHOBOM reoMeTpuMm. CyuwiecTtBoBaHue
HeeBKNMOoBOM MeTpuku, no PumaHy, MoxeT
06 BACHATLCA nmbo OVCKPETHOCTbIO

npocTpaHcTBa, NMbBO HekMuMn  HOU3UYECKMMN
cunamm cBs3u.

Bo BTopon nonosuHe XIX Beka HakoHeL,
npuBnekaet obliee BHUMaHUE TreoMeTpusi
JlobaueBckoro. ToT pakT, 4yTO paxe vy

Knaccu4eckom reomeTpum cyuiectsyeT

anbTepHaTuBa, npou3Bén OrpPOMHOE

BMeYyaTreHMe Ha BeCb HayyHblhi Mup. OH Takke

cTUMynupoBan nepeoueHky MHOIUX

YCTOSIBLUMXCA CTEPeoTUnoB B MaTemaTuke W Puc. 71. BepHxapa PumaH
dumsuke.

Ewe OOVH nepenomMHbIn MOMEHT
pa3BuUTMs reoMeTpum Hactynun B 1872 roay,
koraa ®Penukc KnenH BbICTYNW CO CBOEW
«QpnaHreHcKon nporpamMmom». OH
KnaccuuuupoBan reomMeTpuyeckue Hayku o
NCMNoNb3yemMomn rpynne npeobpasoBaHUn —
BpaweHns, adduHHbIE, NPOEKTUBHbIE, ObLMe
HenpepbiBHbIE U T. N. Kaxabi pasgen reometpum
n3y4yaeT MHBapWaHTbl COOTBETCTBYIOLLEN rpynnbl
npeobpasoBaHun. KnenH paccmoTpen Takke
BaXKHeNwwee noHATNE wu3omMopdmama, KoTopbIn
Ha3blBan «nepeHeceHnem». Tem cambiM Obin
HameyeH HOBbI aTan anrebpansaunm
reoMeTpum.

B 1872-1875 ropax Kamunn >XopgaH
onybnukoBan psg paboT No  aHanUTUYecKowm
reoMeTpumM N-MEpPHOro MpPoCTpaHcTBa (KPUBLIX U
NMOBEPXHOCTEN), @ B KOHLIe Beka OH Mpeasnioxun

Puc. 72. ®enukc KneiH o6Lyo Teopuo Mepbl.
B camom KoHUe Beka poxaaeTtcs
TOMOMorng, cHavana nog HasBaHueM analysis situs. Tononormyeckue metoabl hakTU4eckn B
psae pabot ncnonb3doBanu dunep, MNaycc, Puman, XXopaax v ap. BnonHe acHo npegmeT HOBOM
Haykn onucbiBaeT ®denukc KnenH B cBoen «IpnaHreHckon nporpamme». OKOoH4YaTeribHO
KomMOumHaTopHas Tononorusa ocopmuniace B paboTtax lNyaHkape.

Mamemamudeckul aHanus

AHanmn3 B XIX Beke pasBuBancs nytém ObICTPOW, HO MUpHOW 3Bonoumu. Hambonee
CYLWECTBEHHON MepemMeHon cTano cosgaHue yHoameHta adHanmsa (Koww, 3atem
BenepwTtpacc). Kowwun noctpoun cdyHAaMeHT aHanu3a Ha OCHOBE Teopuu npeaernos U ero
noaxopn crtan obuenpuHATbIM. AHanNu3 ctan meHee anrebpanyHbiM, HO 6onee HagéXHbIM. Tem
He MeHee, 00 yTouHeHu Beneplutpacca MHorne npeapaccyiky ewé coxXpaHanuch: Hanpumep,
Koww Bepun, 4To HenpepbiBHas GyHKUMA Bcerga avddepeHumpyema, a cymma psga us
HenpepbIBHbIX YHKLUMA HEMpPEpPbIBHA.
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Puc. 73. OrtocteH Jlyn Kowmn

PYHKLMOHaNbHOE NPOCTPaHCTBA.
Aneebpa u meopus ducern

Wnpoyaniee passutue
Teopu4 aHanuTU4ecKnx dOyHKUMI
KOMMMEKCHOr0 NepemMeHHOro, Hazg KOoTopoWn
pabotanu JNlannac, Kowwu, A6enb, JlnyBunnb,
Axkobu, Benepitpacc n gpyrme. 3HaunTernbHO

nony4yuna

pacwmpurncs  cam  Knacc  crneumanbHbIX
YHKLMIN, OCOBEHHO KOMMMEKCHbIX. [NaBHble
ycunua  ObinM HanpaeneHbl Ha  Teopuio

abeneBblX YHKUMIA, KOTOpblE HE BMOSHE
onpaBAany BO3rnaraBlUMECH HA HUX HageXAabl,
HO, TemM He MeHee, cnocobcTBoBaNm
oboratieHuo aHanuTU4YecKoro
WHCTPYMEHTapus M co3gaHmio B XX Beke
bonee obLLNX TEOPUN.

MHoro4vcneHHble NpuknagHole 3agadv
AesaTenbHO CTMMynuMpoBasnu Teoputo
anddpepeHumnanbHbIX yYpaBHEHUIN, BbIPOCLUYIO
B o6LWNpHYIO n NNogOTBOPHYHO
MaTeMaTUYECKyH0 AUCLUMIIVHY.

K KoHUy Beka npoucxoauT HekoTopas

reomeTpusaums aHanusa — nosiBASAIOTCA
BEKTOPHLIM  aHann3, TEH30PHbLIM  aHanus,
uccnegyetcs OeckoHeYHoMepHoe

HameueHHble y 3iinepa aHanUTU4eCKME METOAbl MOMOINM PEeLNTb HEMANO TPYAHbIX
npobnem Tteopumn uucen (lFaycc, Oupuxne u pgpyrve). Maycc pan nepBoe 6e3ynpeyHoe
A0OKa3aTenbCTBO OCHOBHOW TeopeMbl anrebpbl. »Kosed JinyBunnb gokasan cyuiecTtBoBaHue

OeckoHeYyHoro Konu4yectsa

TPaHCLUEHOEHTHbIX

yucen, [gan  [OCTaTOYHbIA  MpPU3HaK

TpaHCUEHOEHTHOCTU U MOCTpOUn npumMepbl Taknx 4Ymcen B Buae CyMmbl pAana. Y. NamMunbTOH
OTKpPbIN yﬂ,MBMTeﬂbeIVI HeKOMMyTaTMBHbIVI MNP KBaTEpPHWUOHOB. Enaro,u,apﬂ MI/IHKOBCKOMy

BO3HUKI1A reoMeTpun4yeckaa Teopua 4Ynmcer.

OBapuct Manya npeacraBnsaeT
rmybokMin  aHanua  peweHns  ypaBHEHUN
NPOW3BOSbHbIX cTeneHen. KrtoueBbimMu
MOHATUAMW  MCCNeaoBaHMs  OKasbiBalOTCHA
anrebpanyeckme CBOWCTBA CBSI3aHHbIX C

ypaBHEHWEeM rpynnbl NOACTAHOBOK W norneun
pacwupenunda. [anya 3aBepwwun  paboTbl
Abens, nokasaBLUero, YTO YpaBHEHUS CTENEHU
Bbllle 4-N Hepaspewumbl B pagukanax. [lo
Mepe ycBoeHus wugen [anya, co BTOpoOu
NOMoOBMHbI  BeKka, ObICTpO  pa3BumBaeTcs
abctpaktHaa anrebpa. B 1850-e rogobl Kanu
BBOOMUT NOHATME abCTpaKTHOM rpynnbl. TepMUH
«rpynna»  CTaHOBUTCA  OOLIENPUHATBIM 1
NPOHMKaeT npakTu4eckn BO Bce obnactu
MaTemMaTUKK.

dopmupyeTcs  NOHATUE  NUHENHOro
npoctpaHctea (paccmaH u Kanu). B 1858
rogy Kaenu nybnukyeT obuyo Teopuo matpuu,
onpegenseT onepauun Hag HUMK, BBOAUT
xapakrtepuctudeckuin mHorouneH. K 1870 roagy
AOKa3aHbl BCe 0a3oBble TeopeMbl JTMHEeNHOW
anrebpol. B 1871 rogy [eaekvHa BBoauT

. ¢

Puc. 74. 3Bapuct lNanya
NOHATMA Komnbua, moayns u uaeana. OH n KpoHekep cosgatoT obLyto Teoputo genumoctu. B
koHUe XIX Beka B MmatemMaTtuky BXxogdaTt rpynnsl Jln.
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Teopus eepossmHocmel

Ha nepBoe MecTO B Teopun BEpPOSITHOCTEW BbLIXOOAT Teopust oWMBOK, cTaTtucTuka U
dmsmyeckne npunoxeHns. IATMM 3aHMmanuce [aycc, [MyaccoH, Kowwn. Bbina BbisiBNeHa
Ba)XXHOCTb HOPMaribHOro pacnpeneneHuns kak NpeaenbHOro BO MHOTMX pearibHbIX CUTyauunsx.

Bo Bcex pasBuTbIX CTpaHax BO3HMKAlOT CTaTUCTUYECcKne AenapTamMeHTbl/obuiecTtsa.
bnarogapsi pabotam Kapna lNMupcoHa BO3HMKaeT mMatemaTudeckasd CTaTUCTUKa C MPOBEPKOM
rmnoTes 1 OLEeHKOW napaMeTpoB. Ho BCE xe matemMaTnyeckne OCHOBbI TEOPUN BEPOATHOCTEN B
XIX Beke ewé He Obinm cosgaHbl, 1 MMnbbepT B Havane XX Beka OTHEC 3Ty OMCLUUMNUHY K
npuknagHon onsmke.

Mamemamuyeckas noauka

Mocne Heypaum npoekTa «YHMBEpCcanbHOW XapakTepuctukuy JlenbHuua npoLno
nonTopa Beka, npexae 4YeM nomnbiTka co3aatb anredbpy norukn nostopunacek. Ho nosTopunacs
OHa Ha HOBOW OCHOBE: KOHUENuuss MHoXecmea WCTUHHOCTM NOo3BONMMna MNOCTPOUTb
MaTeMaTUYECKYHO JTIOTMKY KaK TEOPMIO KIacCOB, C TEOPETUMKO-MHOXECTBEHHBbIMWU Onepaunusamu.
MuoHepamun ctanun 6putaHckme maTematukn Asryct (Oractec) gae Mopran u xopopx Bynb. B
pabote «PopmanbHas noruka» ge MopraH onucan MNOHATUE YyHMBEpPCyMa M CUMBOMbI AN
NOrMyecKknx onepaTopoB, 3anucarn M3BeCTHble «3akoHbl Ae MopraHay. Mo3xe oH BBEN obLuee
NOHATUME MaTeMaTU4eCKoro OTHOLWIEHWS WU onepauun Hag oOTHoweHuamn. [hxopox bynb

~ He3aBncuMO paspaboTtan cBon, 6onee ygayHbii, BapuaHT
Teopun. B cBoux paboTtax OH 3anoXun OCHOBbI
COBPEMEHHOM MaTemaTMyYecKon NOrnku 1M onucan anrebpy
norukn (6yney anrebpy). lNoaBunucb NnepBble Normyeckue
YpaBHEHWsI, BBEAEHO MOHSATME KOHCTUTY3HTbI (pasnoXeHus
noruvyeckon oopmyrbl).

Yunbsam CteHnu [)xeBoHC Npodosmkmn cuctemy byns
N Jaxe MNOCTPOU «FOFMYECKYIO MaLUMHY», CMOCOBHYI0
pewatb noruveckne 3agadn. B 1877 rogy JpHect LWpénep
ccopmynmpoBan fOrM4YeckMn npuHUMN LBONCTBEHHOCTMU.
Hanee oTnob Dpere nocrtpowun ncymncrneHne
BbiCKasblBaHUW. Yapnb3 MNMupc B KoHue XIX Beka M3MnoXKun
oOLlyl0 TEopU  OTHOLIEHUMA M MNPONO3NLMOHANbHbIX
. YyHKUMIA, a Takke BBEN KBaHTOpPLI. [locne atoro Bcé GbIno

Puc. 75. OracT ae MopraH rotoso Ans paspabotkn B wkone [wunbbepta Teopum
AOKas3aTenbCTB.

ObocHosaHUe MameMamuKu

K Hauany XIX Beka OTHOCMTENbHO CTpOroe norvyeckoe (aegyktmBHoe) obocHoBaHMe
nmena TONbKO €BKNMA0BA reOMeTpusl, XOTS CTPOrocTb €€ yXe Toraa crnpaBeaIMBO cuMTanach
HepocTaTo4yHon. ocTpoeHne dyHAameHTa MaTeMaTuku
Hayanocb ¢ aHanusa. B 1821 rogy Kowwn ony6nukosan
«Anrebpandecknii  aHanu3y», roe YETKo onpeaenvn
OCHOBHblE TMOHATUA Ha OCHOBE KOHUenuuu npegena.
3asepLmn cyHaameHT aHanu3a Beneplitpacc, KOTopbiv
BbIACHUT  pPOflb  B&XHOTO  MOHATMS  paBHOMEPHOM
HenpepblBHOCTU.  OpgHOBpeMeHHO  BenepwTtpacc w
HepekvHn panu o6OCHOBaHME TEOPUU BELLECTBEHHbIX
yucen, a Yunbam [aMunbTOH  CTPOUT  MoAenb
KOMMMEKCHbIX YACEN KaK Nap BELLECTBEHHbIX.

B 1870-e rogbl ©Obin co3gaHbl  Moadenu
HEeeBKNNOOBbIX rEOMETPUn, KOTOpble AOoKasanu, YTO OHU
Tak Xe HenpoTuBOpeYMBbl, Kak U reometpus Esknuga. B
1879 r. O®pere nybnukyeT  CUCTEMY  aKCUOM
mMatemaTtmdeckon rnorumkn, a B 1888 r. [epekmHp
npegnaraeT  HabpoCOK  CUCTEMbI akcuom  Ang
HaTypanbHbIX 4ucen. [0QOM  MO3XKe  3aKOHYEHHYH
cuctemMy akcmom npegnoxun MNeano. B 1899 r. BbixogaT B Puc. 76. Kapn BenepwTtpacc
cBeT «OcHoBaHus reomeTpumn» [unbbepta. B utore
KOHLly BeKka Mno4YTu BCA MatemaTtuka Obina nocTtpoeHa Ha 06ase CTporom akCMOMaTUKW.
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HenpoTnBope4mMBOCTb OCHOBHbIX pasdenoB MaTemMaTuku (Kpome apudmeTuku) Bbina cTporo
AokasaHa (ToyHee roBopsi, CBeJeHa K HeMpOTUBOPEYMBOCTU apndMeTUKM). AKCMoMaTUyYeCcKui
yHOAMEHT 4115 TEOPUM BEPOSTHOCTEN N TEOPUN MHOXECTB MOSBUNICA No3xe, B XX BeKe.

Teopusi MHOXXeCcme

B 1873 rogy lNeopr KaHTop BBEN MOHATME MPOM3BOSILHOIO YMCIIOBOrO MHOXECTBA, a
3aTem M obwee MOHATUE MHOXeCTBa — CamMoro abCTpakTHOro noHATUS B Matematuke. C
MOMOLLbI0O B3aMMHOOOHO3HaYHbIX OTOOPaXKeHUn OH BBEN MOHATME PABHOMOLLHOCTU MHOXECTB,
NOTOM Onpeaenun cpaBHEHNe MOLLHOCTEN Ha Bonblue-MeHbLUe U, HaKoHeL, Krnaccuduumposan
MHOXeCTBa Mo BENMMYUHE UX MOLLHOCTU: KOHEYHbIE, CYETHbIE, KOHTUHYarbHbIE U T. 4.

Ha nepBbix nopax Teopuss MHOXECTB BCTpeTMna Yy MHOMMX MaTeMaTuKOB
pobpoxenartenbHbii NpuéM. OHa nomorna o600LWKUTb KOPAAHOBCKYD TEOPUIO MEpPbI, YCNELIHO
ucnonb3oBanacb B Teopun wuHTerpana Jlebera u MHOrMMM paccmaTpuBanacb Kak OCHOBa
Oyaywien akcmomaTukm Bcer matematvku. OgHako nocnegylowme cobbiTUst nokasanu, 4To
NpYBbIYHAA JOrMKa He roguTca npu uccnenoBaHum GECKOHEYHOCTWU, a MHTyuMuus He Bceraa
nomoraetr caenatb npaBuNbHbIN BblOOp. [lepBoe npoTuBOpeune OBHapyXunocb npwu
paccMOTpeHnn camoro 60nbLIOro MHOXeCTBa — MHOXeCTBa BCeX MHOXecCTB. Ero mpuwnoch
NCKNIOYMTb M3 MaTeMaTukm kak Hegonyctumoe. OgHaKo NOSBMIIMCL U Apyrne NpoTMBOPEYNs
(aHTVHOMUM).

AHpu lNMyaHkape, KOTOpLIN BHa4yane nNpuHSn TeopUo MHOXECTB U Aaxe UCMonb3oBasn B
CBOMX MWCCnefoBaHusX, MO3KE pPeLuNTEenbHO OTBepr €€ M HasBan «Tskeénon 6onesHbro
maTemaTukm». OgHako Apyras rpynna mMaTemMaTUKOB,
BkMovas beptpaHa Paccena, vnbbepta 1 Agamapa,
BbICTYNUNM B 3alUUTy «KaHTopmamay. [lonoxeHue
ycyrybumno OTKpbITUE «akCMOMbl BblOOpay», KoTopas,
OKa3blBaeTCH, HEOCO3HAHHO MPUMEHSINAcb BO MHOIMX
MaTemMaTUyeckux [gokasartenbctBax (Hanpumep, B
TEopuUn  BELLEeCTBEHHbIX u4ucen). JOTa  akcuoma
006bsABNAET CyLWEeCTBYHOLWNM MHOXECTBO, O COCTaBe
KOTOPOro HU4Yero He M3BECTHO, U 3TO OBCTOATENBCTBO
psa MaTeMaTUKOB nocumTan COBEpLUEHHO
HenpuemnemMbiM, TeM 6onee YTo HeKOTopble CNeACTBMUSA
aKCUOMbI BbiGopa NPOTUBOPEYNNN UHTYNLINN.

B Hauvane XX Beka yganocb cornacosaTtb
BapuMaHT  TeopuMuM  MHOXecCTB, CBOOOAHbIA  OT
OOHapyXeHHbIX  paHee  NpoTMBOpeYun  (Teopus
KrnaccoB), Tak YTo 60MbLUMHCTBO MaTeMaTUKOB NPUHANN
Teopmio  MHoxectB. OpHako 6bInoro  eauMHCTBa
MaTemMaTuKM GonblUe HET, YaCTb Hay4YHbIX LUKOM cTanm
pa3BuBaTb anbTepHaTMBHbIE B3rNsabl Ha 060CHOBaHMe
MareMartuku. Puc. 77. Oasug MNins6ept

XX 8eK: OCHOBHble AOCMUXEHUS

B 1900 rogy MHasug [lwnbbepT Ha MexagyHapogHOM KOHrpecce MaTemaTUKOB
NpeAcTaBuI CNUCOK N3 23 HepeLEHHbIX MaTemaTnyeckux npobnem. At npobnembl oxBaTnnm
MHOXEeCTBO obnacten matemMaTmkn n chopmMmpoBan LLEHTP NPUNOXKEHNA YCUNUA MaTEMATUKOB
XX ctonetus. CerogHsa aecatb npobnem M3 cnvcka pelleHbl, CeMb YaCTUYHO peLleHbl, U ABe
npobnembl BCE ewwé oTKpbITbl. OcTaBumnecsa YeTbipe cHOpPMynMpoBaHbl CAULLKOM O0B0BLLEHHO,
4YTOBbl MMENO CMbICI FOBOPUTL 06 NX peLLeHUN.

B XX Beke maTtemaTuka pasBMBanacb 3KCMOHEHUMANbHO, U HEBO3MOXHO CKOSbKO-
HMOYyOb NOMHO NepeyYncnuTb CAenaHHble OTKPbITUA. HekoTopble Hambonee cepbesHble
AOCTWXKEHMS YNOMSIHYTbI HUXE.
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B wkone [wnbbepta nosaABMiCA YHKUMOHAMNbHbLIN aHanmMs3, BCKOpE Halleawuin
HernocpeacTBEHHOE MNPUMEHEHME B KBaHTOBOM duauke. Ommu Hétep u Ban gep Bapped
3aBepLUMnn B Hayane Beka NOCTpoeHue ocHoB abcTpakTtHom anrebpbl. O6was Tononorus
CTPEMUTENbHO pa3BMBAETCA M HaxXxoOUT MPUMEHEHWE B CaMblX pasfnnyHbiX obnacTtax
matematukn. [epmaH MuHkoBckun B 1907 rogy paspabortan reomeTpuyveckylo MoAenb
KMHEMATUKN crneumanbHOW Teopun OTHOCUTENbHOCTH,
nosaHee MOCNyXuBLLYD ocHoBown ana Obwen Teopum
OTHOCUTENBbHOCTH. KanutanbHble pe3ynbTathbl
nonydeHol B Teopum anroputmoB. A. H. Konimoropos
cosfarn akcuomaTtuky Teopumn BeposiTHocTen. B 1960-x
rogax AbGpaxam PoGWHCOH onyb6nukoBan Wu3noxeHue
HecTaHOapTHOro aHanu3a — anbTepHaTUBHOIO nNoaxoaa
K 0BOCHOBaHMIO MaTemMaTM4YecKoro aHanmsa Ha OCHOBe
aKkTyanbHbIX GeckoHeYyHO Manbix. MaccoBbil MHTEpeC
Bbl3Banu cpakTansl, OTKPbITblE beHya
MaHgens6poTom.

B 1931 rogy Kypt lémenb onybnukoBan ase
CBOW TeopemMbl O HEeMofHOTe, KOTOpble YCTaHOBWUMN
OFPaHMYEHHOCTb  MaTemMaTU4eckom  norukn. 37O
nonoXxuno koHew 3ambicrny [laBnaga MNnsbepta co3gaTb
MOSTHYIDO W HENPOTUBOPEYMBYID CUCTEMY OCHOBAHWIA
mMaTemMaTukM.  Heckonbko  paHee  uccrneaoBaHWUS
NéseHreima n Ckonema OBHapyXunu, 4YTO HUKakas
akcuomaTmyeckass  cuctema  He  MoxXeT  ObiTb

Puc. 78. F’epmaH MnHkoBCKMMA

KaTeropuyHa.

Bo BTopoin nonosuHe XX Beka, B CBSA3M C MOSIBJIEHMEM KOMMbIOTEPOB, MpousoLlnia
CyLLEeCTBEHHasa nepeopueHTaumss MaTeMaTUYeCcKUx yCunmim. 3HaumTenbHO BbIpocia porb Takux
pasgenoB, Kak YuUCreHHble MeTodbl, Teopus OnNTUMM3aUUKW, UMUTAUUS UCKYCCTBEHHOIO
WHTENMeKTa, KoAgMpoBaHMe 3BYKOBbIX N BUAEOLAAHHbIX U T. .

Psa ctapbix npobnem nony4mnu peleHne npy Ncnosb3oBaHMM COBPEMEHHbIX METOL0B.
BonbdraHr XakeH n KeHHeT Anenb C MOMOLLBI KOMMblOTEpa pewmnu npobrnemy 4veTbipéx
Kpacok, a OHgpto Yawnc, pabotas oguH B CBOEM oduce B TEYEHME MHOrMX IeT, gokasan
Teopemy d®epma B 1995 roay.

OcobeHHoe pasBuTne B XX BEKe NOMy4mnn HoBble 06facT mMatemMaTuku: pasnuyHble
pasgenbl AUCKPETHOW MaTeMaTtukun, Teopus anropuTtMoB, Teopus rpadoB, Teopus Urp, Teopus
Cny4ariHbIX NPOLECCOB, TEOPUSI KOMMNBIOTEPHOTO MOAENMPOBaHUA U T. 4. KpoMe KOMMNbITEPHbIX
noTpebHOCTEN, 9TO CBA3AHO C 3anpocamMu TEOPUU yNpaBneHUs, KBAHTOBOW OU3MKN N APYrnX
NPUKNagHbIX GUCUUNIIVH.

Tema: MaTematuka B Poccuu

lMepBLle cBeOEeHMS O pasBUTUM MaTeMaTUKN, UMEHHO apudMeTrKkKn, Ha Pycn oTHocAaTcA
K IX — XII BB. ApeBHenwune pykonucn Xl B. yxKe HannucaHbl KUpUnnuuen, Ha Her OCHOBbIBaNach
N OpeBHepyccKas Hymepauus, npuMeHsBliasica 6e3 CylecTBeHHbIX uameHeHnn go XVII Beka
BKMouMTENBHO. Ymncna ot 1 go 9, [Jecatkm M COTHM  u3obpaxanucb C  MOMOLLBIO
nocrnegoBatesibHbiX OYKB, XOTS U3 3TOro npaBuia MMESIOCb HECKOSbKO MCKMOYEHUA. Thicaun
obo3Havanucb Temun xe GykBamu andasuTa, Y
KOTOpbIX BHM3Y CreBa CTaBWSCA 3HaK B BuAe I - 19 - 109
nepeyepkHyTon YepToyku. [pn nomoLum undp n " 29 200
9TOr0 3Haka MOXHO ObI0 HENOCpPeACTBEHHO B B
0603HauNTb BCe Lenble 4ucha A0 OAHOro A - 3Q - 3QQ

M - 49 - 400
59 - 500

60 - 600
- 79 - 70
- 80 - 800
v - 9 - 900

Puc. 79. [ipeBHepyccKkasa Hymepauus
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CoxpaHunncb TOMbKO €AUHWYHbIE MUCbMEHHbIE CBUAETENLCTBA, 3HAKOMSLLME Hac C
matematukon Pycu ganeko He nomHocTbi. OOHMM M3 UCTOPUYECKMX AOKYMEHTOB SIBMSIETCS
«[MpaBaa Pycckasiy — COOPHUK IOPUONYECKUX YCTAHOBMNEHWUI, PErfaMeHTUPYIOLLMIA HaKka3aHus,
B 4YACTHOCTM, LWITpadbl 3a BCAKOro poaa npecTynneHus. Bonpocam xpoHonorun u kaneHgaps
nocesillleHo HacTaeneHue, kak 4enoBeky MO3HaTb cuucrieHne net» Kupuka — nepBoro

pycckoro martematuka, WM3BEeCTHOro no WmMeHwW.
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Puc. 80. CtpaHuua 13 KpaTkon pegakumm
«Pycckou lNpaBabI»

HaTypUIIocoICKOro 1 eCcTeCTBEHHOHAYy4HOro

MatemaTtuka B [peBHen Pycnm He 6Gbina
orpaHMyeHa Kpyrom 4UCTO NPaKTU4ECKUX
BOMNPOCOB U XPOHOMOrM4YeCKNX BblumcneHmnn. B
0bpa3oBaHHbIX Kpyrax npobyxgancst HTepec
n K 6onee OTBNEYEHHbIM BONpOCaMm.

MoHrono-tatapckoe  uUro  CUNbHO
3aTopMO3uno pasBuTMe Haykum Ha Pycu. Ho B
XV — XVI BB. nosiBUNUCbL HOBblE 3anpochl
obuwectBa Kk maTemaTuke. Poc uHTepec K
npakTUyeckon apudmeTuke MU MpPakTU4eCcKon
reomeTpun. Kommep4yeckme u 3emrnemepHble
3agauu oKasblBanm AnuTenbHoe n
NNoOOTBOPHOE  BAWSHWE  Ha  pas3BuUTME
CpedHEBEKOBOW  MaTeMaTukm BO  BCEX
CTpaHax, B ToM uucrne un B Poccun.
Ycunusaetcs noTpebHOCTb B
MaTeMaTUYEeCKUX 3HaHMAX cpeaun cTpouTenen
U BOEHHbIX. B BOeHHOM nuTepatype Tex
BpeMEH pelleH psag 3afad Ha onpefeneHve
paccTosHUA OT Janekux npegMeToB unu
BbICOTbl HEAOCTYMHbIX MNOCTPOEK M T. 0.
Mpeabssnsna cBoU 3anpockl K MaTemMaTuke U
uepkoBb. Tak, B 1538 r. CBSLIEHHUK
HoBropogckoro Codhmickoro cobopa AradpoH
paccuuTan nacxanbHble aaTtbl Ao 2472 .
HakoHelu, M B COYMHEHUSX «CBETCKOroy,
coAepXaHusi, KoTopble MMenu [OBOSbHO

LUIMPOKOE pacrnpoCTpaHeHNe Cpeau WHTENNUIEeHTHbIX §oaen, BCTPeYalTcs CBEAeHUst HO

MaTemaTtuke.
MaTtemaTuyecknx gokymeHtoB XV — XVI

BB. COXpPaHWUIIOCb KpaiiHe maro, HO MMeeTcs

MHOIo OeCATKOB PYKOMUCHbIX yqe6HVIKOB MaTeMaTukn, HanncaHHbIX HeN3BECTHbIMX aBTOpPaMu B

pasHoe BpeMs Ha npoTskeHun Bcero XVII Beka.

KHurm atn He TOXOECTBEHHbI mMexay coboto.

OpfHW BKMOYaOT apuMeTVKy U reoMeTpuio, ApyrMe TONbKO apudMETUKY Unn ee OTAesbHble

BOMPOChI, NGO e TONbKO reoMeTputo, B OAHUX
3agad Gonblue, B APYrMX MeHblue M T.A., HO
OCHOBHOE apudMeTMyeckoe U reoMeTpUyeckoe
cogepxaHve B OOnbLUMHCTBE Cry4YaeB MoYTU

0MHaKOBO.
M3noxeHuto apudpMeTmKK
npegwecTeoBario  BBEAEHWE, B KOTOpPOM
cneumnanbHO noayYepkmBanacb 0b6LLECTBEHHAs
MONEe3HOCTb W LEHHOCTb 3TOW Hayku. Becb
mMaTtepuvan pacnpegeneH Ha «cTaTbuy,

cnegywowmne B obwem nopsaky BospacTaroLen
TPYOHOCTN BOMPOCOB M CoAepXalune «CTPOKU»
npaswna, NosICHAEMblE 3aTem
MHOrOYMCMNEHHBIMU N OBbIMHO BeCbMa XOpPOLLO
nogo6paHHbIMU 3agavamu. Hukaknx
TEOPETUYECKNX BbIBOLOB WU Pa3bsiCHEHWUNA He
coobuwanocb. B KoHUe MHOrMX pykonucen,
NpUBOASATCA elle 3adadv ONs pas3BrieyvyeHus u
pa3BUTUSA CMEKAIKN.
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Pycckne apudpmetnyeckme ydebHukmn XVII Beka coobliann 6onbluytd cymmy 3HaHWUNA,
HauMHasa C 3NeMeHTapHbIX NpaBun Hymepauum v OEeNCTBUW Hag uernbiMu Opobamu 1 KOoH4as
npMeMamu peLleHus 3agad, NPMBOASALLMXCA K CUCTEMaM YeTbipeX YpaBHEHMI NEPBON CTEMEHU
C YeTblpbMs HEM3BECTHbIMU. IMEIOTCA Takke CBeAeHUSA Mo reomeTpun, NpenmMyLLecTBeHHO 00
n3mMepeHun nnowagen n obbvemoB. [nNsg M3MepeHus 3eMerbHbIX y4acTKoB UX pasbuBanu Ha

npoctenwmne urypbl. bl M3BECTHBI TOYHLIE

npasuna n3MepeHus nnowaau
l’u\ ru.l Mamx 25 6'1 um noA l‘nsn"hfom Aﬂ 707; 'm«l‘ "Wl'::l anMoyroanMKa’ npﬂ\Moyroanoro
o 6 Js-"-;'ss--um"“"w"" “'“'"‘:“:";mg;«"f«/5o'~;"° TpeyronibHMKa W MNPAMOYrofibHOM Tpaneuuu.
T =% \ §,g_~;:-,.’-)4('sw;m:,¢; Mnowaan nNpou3BOSibHLIX  MHOMOYrONbHUKOB
R T\ ,u?m;;”,flﬂ n3mepsann, pasbmeBas MX Ha TPEYronibHUKU U
= serk 3 EX yeTblpexyronbHukn. Coobuwatotca npasuna
L-";"‘ pe 5,%“4(26”; "ii"‘: HaxoxaeHnsi o6bemoB Kyba, NpAMOYronbHOro
757410 { e | cafopplst * napannenenuneaa, npAMOro  UMIMHAPA. K
P :,l: H‘A&,ﬁ . [ ' ;_‘.-_‘_.‘%".:\ 3ajavyam Ha nsMmepeHue nnowagen n Teopemy
5 8 e J | oy Mndparopa npuMbIkaeT B HEKOTOPbIX
o551 " L _’?_%7 PYKONUCSIX onucaHue n3BneveHns
LA A T ani. KBaJpaTHOroO KOPHS.
v a K koHuy XVII B. B Poccun 6binn

YAOBNETBOPEHbI NULLb NepBble NOTPpebHOCTN B
Puc. 82. 3apgaya Ha UaMepeHMe NNOWAAN  CpaBHUTENbHO  3NEMeHTapHbIX  obnacTax.
YeTbIPpEXYrofibHUKa BosHukna  pykonucHass — nuTepaTypa Mo
NpakTU4eckon apudmeTke U reomeTpum, HO MomnbiTKa co3gaHust 6onee COBEpLUEHHbIX
PYKOBOACTB HO reOMeTpun He nonyvuna odumumanbHon nogaepxkn. OTaenbHble nobutenu
MaTemMaTUKU He BbIXOOUNM 3a npedenbl peweHus nobonbITHbIX YacTHbIX 3adad. Hayka B
Lenom, 1 MatemaTtumka B YaCTHOCTU, pe3KO OTCTaBanu oT nepeaoBbIx cTpaH 3anagHon Esponbl.
B nepson 4etBeptn XVIII Beka matematudeckoMy npocseleHnio B Poccumn 6bino coobuleHo
HoBOe HanpasneHune. MatemaTtuka nepectaeT ObiTb YaCTHbIM AENOM 1 00y4yeHue en cTaBuTcA
Ha cnyxby nonNUTUYECKUM, BOEHHbIM, 9SKOHOMMYECKMM 3ajayam rocygapcrtBa. 3a
pacnpocTpaHeHne cBeTckoro obpasoBaHus GopeTcs ¢ GOMbLION 3HEPrMen NpPaBUTENLCTBO BO
rnaee c uapem, nosgHee nvneparopom letpom |.
B 1701 r. O6bina ocHOBaHa LIKOIa MaTeMaTMYECKUX N HAaBUrauMOHHbIX Hayk B Mockee. B
1714 r. NnpuCTYNUnM K opraHMsaumm B psae ropogoB HU3LWUX «UUUPHBLIX» WwKorn. B 1711 1. B
Mockse Hayana (pyHKUMOHUPOBATb MHXEHepHas wWwkona u B 1712 r. Aptunnepunckas. B 1715 .
oT HasuraumnoHHoM wWkonbl otaenunacb Mopckasa akagemus B [NeTtepbypre.
lMepBoe nevaTtHoe PyKOBOACTBO MO apuMeTVke Ha PyCCKOM A3blke Oblo m3gaHo 3a
rpaHuuen. TonnaHgey TeccumHr Bobinyctun  «KpaTkoe W MOnesHoe pykoBedeHue BO
apudpmeTnky» N.®. Konnesuya. OgHako apudmeTuke 3gecb oTBedeHo nuwb 16 ctpanuuy, rae
AaHbl KpaTKMe CBeAEeHWS O HOBOW Hymepauum 1 NepBbiX YeTbipex OENCTBUSX Hag uenbiMu
yucnamu, npmyem coobLlatTcs BeCbMa NakoHWYHbIE onpeaeneHns onepaunin. «PykosegeHume»
Konuesuya He umMeno ycnexa u He MOrno naTu HU B Kakoe CpaBHEHUE C MOSIBUMBLLENCSA BCKOPE
«ApudmeTrkon» MarHmukoro, n3gaHHom odeHb 60NbLUMM O71s1 TOr0 BPEMEHU Tupaxom — 2400
9k3. OTa «ApumeTvka cupedb HayKka 4YUCrMTeNbHas...» cbirpana B MCTOPUMU PYCCKOro
MaTeMaTnyeckoro obpasoBaHWsa 4pesBblHaWHYK ponb. [lonynspHOCTE COYUHEHUA Obina
HeoOblKHOBEHHasi, 1 0Kono 50 neT OHO He UMEeNo KOHKYPEHTOB, Kak B LUKONax, Tak u B 6onee
LUMPOKMX YMTaTElbCKUX Kpyrax.
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Nmes B BMAY MHTEpecbl He TONbKO
WKONbI, HO UM camoyyeKk, MarHuukmin
cHabamn Bce npaBuna 4ENCTBUN N pPeLLEeHNS
3agad o4veHb Gonbwum 4YmMcnom noppoBHO
PELLEHHbIX NpUMepoB. Takux NpMMepoB B
Hel  3HauuTenbHo  OGonblwe, Yem B
COOTBETCTBYHOLLNX 3arpaHuyHbIX
pykoBoACTBaxX. YuUuTbIBas HY>XAbl NPaKTUKW,
MarHuukmin npuaan CcBOEMY Tpyay

mmcwm nmm" |

1
HAR ;,'lwr: A .

NONYy3HUMKNoNeanyYeckun xapakrep, R
BKIHOYMB B HEro, MNOMUMO COOCTBEHHO il o,
MaTemMaTn4YecKoro mMarepuana,

m»,....,“.'b.....,, ,“,..N.,,, eowepk.
MHOFOYUCIEHHbIE cBefeHust no oo« Kaommot -

Ppamoracs ("’I ,,pwu panring

€CTECTBO3HAHMIO U TEXHUKE. «ApudMeTrKa»
aenutca Ha faBe kHurn. [lepBas M3 HUX
COCTOMT M3 NATM YacTem U nocsseHa
npenmyLLecTBeHHO apudmeTuke. Bo BTopon Puc. 83. TMTyﬂbelVI M nepBbIA NAUCTLI
KHAre TpW 4YacTu, BKNo4darowme anrebpy c «ApudmetTukn» MarHumukoro
reoMeTpuyecKMMN NPUNOXEHUSMW, Hadvana
TPUroHOMETPUKN, Kocmorpacdpuio, reorpaduio U Hasuraumo. eomeTpuyeckoro matepuana B
«ApndmeTtmke» 6bino0  Mano, noaTomy ObINM  HaneyaTaHbl elWweé ABa reoMeTpU4ecKux
pykoBoAcCTBa.

lMoBOPOTHbLIM MYyHKTOM B
passuTMM Haykm B Poccun sBunoch
ocHoBaHue [leTepbyprckon Akagemun
Hayk. Akagemusi cocTosana w3 Tpex

e'n ardes
T JPAMTING 0Oarrie s W fsuinoua .
{ )W s aothrens . m n"nw-rd
iy 1 it g e
7””'{“?"'3'"”""1?”7,'3‘3: %

KNaccoB.: nepsbIn ob6beauHan
MaTeMaTuKy, acTPOHOMMIO, MeXaHUKy
Cc reorpacuen, BTOpON — QU3NUKY,

XUMUIO N €CTECTBEHHbIE HAYKN, TPETUN
— ryMaHuTapHble ONCLMNNUHBI.
Akagemun npegHasHavanacb posfb He
TONbKO HAYYHOro YYpexaeHusi, HO U
OCHOBHOrO LieHTpa NOArOTOBKN YYEHbIX
n BcnomoraTenbHoro nepcoHana. C
3TON Lenbto npu Akagemunn :
yqpexaanmcb yHuBEpCuTeT u Puc. 84. Akapemus Hayk B CaHkT-leTepbypre B
rMMHasus, a Ha akageMunKkoB XVII B.

BO3Maranucb npenogaBaHve B HUX U

NHAMBMAYanbHbIE 3aHATUS € 6onee CnocoBHbLIMU CTYAEHTaMMU.

K wHavany XVIII Beka ctano o4eBMAHbIM 3HaveHue O60MblIOro MaTemMaTUyeckoro
annapata ansa pa3paboTku MHOrMX TEOPETUYECKUX U MPAKTUYECKUX MPOBNIEM HayKn U TEXHUKM,
NMELLMX rocyaapCTBeHHoe M obuiecTBeHHoe 3HayeHwue. [Npu opraHusauumn NeTtepbyprckon
AKagemumm Hayk 370 0B6CTOATENbCTBO Y4MThIBANOChL B MONHON mMepe. Cpean 23 akageMuKoB,
npurnaweHHbIX Ha paboTy B TeYeHne nepBbiX NET, CEMb ABMAANMCb MateMatukamun. BHavane
akageMUuKOB NPULLINOCH BbiNMCbIBaTb U3-3a pybexa, Ho B XVIII Beke B Akagemun yxxe pabortanu
pycckue maTtemaTuku. Bckope nocne ocHoBaHuss Akagemun Hayk B [leTepbypre, mononas
pycckas cTonuua npeBpaturacb B KPYMHEWWWA  MeXOyHapoAHbI  LEeHTp  du3unKo-
MaTeMaTU4eCcKux nccnegoBaHun.

Bonbwon Bknag BHecna Akagemuss Hayk B co3fjaHve ydebHonm matemaTuieckown
nutepaTypbl. Begywumun 6binv  pykoBoactBa J1. Owvinepa, okasaBlUMe WUCKNIOYUTENbHOE
BO3OENCTBME Ha MUpoBYyl Yy4ebHyto nuTtepatypy. [lpexage Bcero, ato «PykoBoACTBO K
apudMeTUKe...», TMONOXMBLUEE Havaro HOBOMY TEYEHUI0 B OTeYeCTBEHHOW Yy4debHown
nutepatype. OcobeHHO cBOE BnusHMe «PykoBOACTBO» Junepa okasano 4epes [Be KHUMK
KypraHoBa — «YHuBepcanbHas apudmMeTnka», coaepxkallasd Takke reoMeTpuveckyto u
anrebpanyeckyto yactn, n «ApudMeTrKa UM YUCNOBHUK», OTNMYaloWwasaca oT npeablayLien
KHAMM rnaBHbIM 0BpasoOM UCKIHOYEHWEM reoMeTpuyeckux 3agad u anrebpbl. Ewé 6onbliee
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3HayeHne nony4duna «YHuBepcanbHas apudmMeTvka» dunepa. ITO y4ebHOEe pyKoOBOACTBO MO
anrebpe BKMYaeT OonbWOM OTAEN, MOCBSAWEHHbIN pewweHnlo B UenbiX 4ucnax
HeonpeaerneHHbIX YpaBHEHWA, W COAEPXUT psag  OTKPLITMR camoro Jdunepa. CxaTbiM
KOHCMEKTOM TPpyAOB Junepa sBWUNOCb NEPBOE Ha pPYCCKOM £A3blKE W3NOXEHWE OCHOB
MaTemaTuyeckoro aHanuaa, npuHagnexatee C.K. KotenbH1KoBY.

! % Ho rnaBHbIM npuoputeToM Akagemum
ocTaBanacb HayyHaa JesTenbHoCcTb. 3aech
LueHTpanbHon curypon 6bin Benukun J1. Dnnep.
OH ocTaBun BaxHeWwwne Tpydbl MO CcaMbiM
pasnMyHbIM OTpacnsiM MaTeMaTUKU, MEXaHWUKM,
dU3NKKM, acTpoOHOMUM W NO psAQY NPUKNagHbIX
Hayk. C Toukm 3peHus matematukm, XVIII Bek —
3TO BeKk Ounepa. Ecnn goo Hero OOCTMXKEHUs B
obnactm maTtemaTukM Obinn paspo3HEHbl M He
BCerga cornacoBaHbl, TO Ounep BnepBble yBs3an
aHanus, anrebpy, TPUroHOMETPUIO, TEOPUIO Ymcen
W gpyrme OUCUMNIWHBI B €4WMHYI CUCTeEMy, U
[o6aBur Hemano cOOCTBEHHbIX OTKPLITUN.

bnarogapst Qunepy B MaTemMaTuKy BOLUK
obLasa Teopusa psaoB, yaMBUTENbHast NO KpacoTe
«hopmyna Junnepay», onepaumsa CpaBHEHUS MO
uenomMy Moayro, nofHasi Teopusi HenpepbIBHbIX
apoben, MHOFO4YUCIIEHHbIE NPUEMBI
NHTErpMpoBaHus n peLueHns
onddepeHuManbHbIX  YpaBHEHUW, YUCIO € U
Puc. 85. lleoHapp dinep MHoroe Apyroe. o CylLecTBy UMEHHO OH co3aan
HECKOMbKO HOBbIX MaTeMaTUYECKNX OUCLUMNIANH — TEOPUIO YnCEN, BapaLMOHHOE UCHUCIEHNE,
TEOPUIO  KOMMMNEKCHbIX  OyHKUMK, audbdepeHumanbHyto  reoMeTpurd  NoBEPXHOCTEN,
cneumanbHble PyHKUMN.

BonblKHCTBO MaTeMaTUKOB XVII Beka
3aHMManucb pasBUTMEM aHanusa, Ho bnarogaps Tpyaam METHODUS
Ounep BO3pPOAWICA WHTEPEC K Teopuu 4ducen. Iunep INVENIENDI
MPOAOIKMN uccrefoBaHns depma, paHee BbiCKa3aBLLEero B eny CURVAS
PS4 Pa3pO3HEHHbIX TMNOTE3 O HaTypanbHbIX 4uMcnax. SIVE
Ounep CTporo pAdokasan 3TWM TUNoTesbl, 3HAYUTENbHO SOEVT10
o6obwmn ux n obbeavHUn ux B coAepXKaTerbHYyto v R e S
Teoputo umcen. OH co3gan TEOpPUKO CpPaBHEHWUA U AUCTORE
KBagpaTU4YHbIX BblMETOB, AoKasan yTeepxaeHne depma o LEONHARDO EULERO

Profeffore Regio, ¢8 Academie Imperialie Scientive

npeacTaBneHnM HEYETHOro NPOCTOro 4ucna B Buae e PaeaoraLizans Sich
CYMMbl [OBYX KBagpaToB M co3gan MofHyl Teoputo -

HenpepbIBHbIX Apoben. N & t:.;_\z’;; '
Y - %7 )
OpHa 13 rnaBHbIX 3acnyr Junepa nepeq Haykon % [ *YEs v
2 s B0 | | 7%
— MoHorpacma «BeegeHne B aHanu3 OECKOHEYHO ’ 44

manbix» (1748). B 1755 r. BbIXOAUT [JOMNOMHEHHOE L3 o)
«OudpdepeHuymnansHoe ucuncnerHne», a B 1768—1770 rr. e
— Tpu  TomMa «WHTerpanbHOoro wucuucneHusa». B Apod MARCUMMICHATLEM BOs QUET & Socios
COBOKYMHOCTM  3TO  oyHAaAMeHTarnbHbl,  XOPOLLO el
WNNIOCTPUPOBAHHBLIA MpUMepaMu Kypc, C NPOAyMaHHOW Puc. 86. lNepBas kHura no
TEPMUHONOINMEN U CUMBOIMKOMW, OTKya MHOroe nepeLusno BapunauMoOHHOMY UCHUCIIEHUIO
N B COBPEMEHHbIE YY4EOHUKN.

onnep genut ¢ JlarpaHxem 4ecTb OTKPbITUSA BapuaLMOHHOIO MCYMCNEHUS, BbiNUCaB
ypaBHeHus Junepa — JlarpaHxa ana obwen BapuaumoHHon 3agaun. B 1744 rogy Onnep
ony6nvkoBan NepBYK KHUTY MO BapuvauMOHHOMY ucuucneHuto. OH 3HauYUTEenbHO NPOABUHYN
TEOopu1Io PSAOB N PAcnNpPOCTPaHW €€ Ha KOMMMEKCHY 06nacTb, NOy4MB Npu 3TOM 3HAMEHUTYIO
dopmyny Onnepa. CoBpeMeHHOe onpefeneHne nokasaTtenbHOW, JlorapuMnyeckon wu
TPUrOHOMETPUYECKNX (PYHKLUMA — TOXe 3acnyra Ownepa, Tak Xe Kak WX CUMBOMMKa U
0606LLEeHNe Ha KOMMMNEKCHbIN Criy4va.
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Onnep nepBbid gan CUCTEMATUYECKYHD TEOPWUIO

2504

co smaromat ) WHTErpupoBaHNUa M UCMOMNb3YyeMbIX TaM TEXHUYECKUX
iy NPUEMOB, HALEN BaxHble KNacchl UHTErpupyemMbix
' andepeHumnanbHblx ypaBHeHUA. OH OTKPbIN 31NepoBbI
WHTerpanbl — LEHHble Krnaccbl crneunanbHbIX (OYHKUUA,

™~ BO3HUKaKOLWMe nNpu UWHTErpypoBaHWX, MepBbld BBEN
ZZ R ABOWHbIE MHTErpanbl, NONy4nn cepbeésHble pe3ynbTaThl B

TEoOpUM SNNUNTUYECKNX DYHKLMIA, B TOM 4YUCrE MepBble
TEOPEMbI CITOXEHUS.

B anemeHTapHon reomeTtpum Jdunep obHapyxun
HEeCKONbKO daKkToB, HE 3aMeYveHHbIX EBknuaom. A BTopom
ToM «BBegeHuss B aHanu3 GEeCKOHEYHO MarnbIX» — 3TO
LEONHARD EULER 1707=1760 nepBbIl B MUpe y4eBHUK Mo aHanMTUYecKon reoMeTpum un
Puc. 87. Jinep Ha NOUTOBbIX OCHOBaMm /J,Mq)q)gpeHumaanom reomeTpum.. TepM|/||:|

mapkax CCCP u ®PT apnHHbIE MPEo pasoBaHus BriepBble BBEAEH B 3TON
KHUre BMECTe C Teopuen Takux npeobpasoBaHuin. N aTo
Aaneko He Bce AoCTwkeHus JleoHapao dunepa.

Bonblion Bknag B pasBUTUE MaTeMaTUYECKOW KynbTypbl U HAayKU BHECIN YYEHUKU U
onwxkanwmne cotpygHukm Junepa — akagemukn C.K. KotenbHukoB, C.A. Pymosckui,
M. CodpoHos, M.E. lNonoswuH, H.N. ®ycc, C.E. lN'ypbes n b.M. BuckosaTtos. OHu npenogasanu B
y4ebHbIX 3aBeeHUsX, NMcanyu pykoBOACTBA M NOMNynspHble CTaTbl NO MaTeMaTtuke, MexaHuke
N acCTPOHOMUN.

MepBas nonoeuHa XIX B. B nctopum matematuku Poccum Bbina oTmedeHa HOBbIMU
3amMedaTenbHbIMN LOCTWKEHUAMM, KOTOPbIM CYXXAEHO ObiNo OoKasaTb pellaroliee BIrMSHUE He
TOMNbKO HA MUPOBYI0 MaTEMAaTKKY B LIENIOM, HO U HA BCE MaTeMaTUYECKOE eCTECTBO3HAHME.

Mocne cmeptn J1. Dnnepa (1783) MNMeTepbyprckas Akagemusi Hayk Ha HEKOTOPOE BPeEMS
yTpaTuna 3HadeHue KpynHemwero eBponemnckoro LeHTpa B o6nacty matemaTnyeckux Hayk. Ho
yXe B ABaguaTtble rogbl XIX Beka Havancsa HoBbIM nogbemM maTematuku B Poccun. OgHom ms
BaXKHbIX NPEeAnoCbIIOK 3TOro nogbemMa SBWMANCL W3MEHEHMSI B cCUCTEMe 0OpasoBaHuS.
OcobeHHOe 3HayeHne umena opraHuM3auusi HOBbIX YHUBEPCUTETOB M Co3gaHue (OU3nKo-
mMatematunyeckmx pakynbtetoB. B Poccun, Hapsagy ¢ [lNetepbyprom BO3HMKAKOT HOBblE
mMaTemaTnyeckne ueHTpbl. PasButue Haykm B Poccum onpenensiioT Takve BeNUKOMenHble
yyéHble, kak H.W. Jlobayesckun, M.B. Octporpagckun, O.N. Comos, T[1.J1. Yebbiwes un
A.10. daBnoos.

OTkpbiTe JlobayeBCkMM NEPBON  CUCTEMBI
HEeeBKNMOOBOW reoMeTpum  SBUMOCb  BaxHeullee
cobbiTem B  uUcTopuu. BaxHom npegnochbisikon
oTKpbITUSa JlobayeBckoro 6bIIO CTpeMneHne ero K
TOYHOMY nccnegoBaHuo OCHOBHbIX MOHATUN
MaTemaTuki. CyLleCTBEHHbIN HEAOCTaTOK TOYHOCTU U
ctporoctn JlobaueBckui ycmoTpen u B caMux
HayanbHbIX NOHATMAX reomeTpun. B «HoBbIX Havyanax
leomeTpuu» OH cgenan  nepeBylw B UCTOpUK
MaTeMaTUKM MOMbITKY B Ka4yecTBe OTMPaBHOro MyHKTa
n3bpatb Hambonee oOwWmMe CBOWCTBA TPEXMEPHbIX
reomeTpuyecknx  Ten, paccMmatpuMBaeMbIX  Kak
abcTpakuum TBEpAbIX OBVXKYLLMXCA Ten
aencteutenbHoro mupa. JlobauyeBcku npuxoguT K
ybexaeHnto, YTO BCE M3BECTHblE MOMNbITKN AOKa3aTb
nocTynaT O napannenbHbIX HECOCTOSATENbHbI U Yepe3
yeTblpe roga B Tpyae «KpaTkoe u3noxeHue Hayan
reomMeTpuun...» n3naraeT rnaBHble Naeun U BbIBOAUT pAa
TeopeM HOBOW, HEEBKNUAOBOW reoMeTpun. Tpu roga cnycta oCHOBHOe cofepXaHune «KpaTkoro
N3NOXeHWsI» BbINO BKMOYEHO B Kraccudeckun Tpyg JlobadeBckoro «O Havanax reoMmetpumy»,
OTKPbIBLLMIA HOBYIO 3MOXY B UCTOPUM HE TONbKO reOMEeTPUKN, HO U MaTeEMaTUKN B LIENOM.

OTkpbiTvE UM pas3paboTka HEEeBKNMAOBOW reomeTpum Obinv  rNaBHbIM  AEFoM
JloGaueBckoro, HO eMy npuHagnexaT Takke LeHHble uccrnefoBaHusa no anrebpe u aHanusy.

Puc. 88. H.U. obauyeBckum
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JlobaueBcknii nodtm B oOgHO Bpems c [Oupuxne dopmynmpyeT CcoBpeMeHHoe obLee
onpegeneHve yHKUMM 1 3HAYUTENbHO NPoABUraeTCcs B UCCNeAoBaHUN OCTaTOYHbIX YCIOBUN
pasnoXxmmoctTn yHkumn B pagel Pypbe. [lepBble  anrebpauveckune uccnegoBaHus
JloBayeBckoro nsnoxeHbl B 60nblwon MoHorpadun «Anrebpa, mnm BblumcneHne KOHEYHbIX».
Bckope nocne aTtoM KHMrM Bblwnu ewé pnBa Oonbwux Tpyga no anrebpe: «Teopus
onpegeneHHblx anrebpanyeckux ypaBHeHMM BbiCUMX cTeneHen» ComoBa u  «Jlekuun
anrebpanyeckoro n TpaHcLeHaeHTHoro aHanusa» OcTporpazckoro.

OcTporpagckun okasan 3Ha4uTenbHoe
BMUsIHWE Ha pas3BUTME MaTeMaTukm U MexaHuku. K
ero nccneaoBaHUsaM npuMbIKatoT MHorune
nocnegyrowne pabotbl N0 MateMaTmydeckon umanke,
No Teopun UHTErpuvpoBaHUS  UpPpPaLMOHarbHbIX
YHKUMA, MO TEOPMM KpaTHbIX MHTErpanoB U Jaxe
no Teopunm 4YUcen U Teopun BEPOATHOCTEW,
KOTOPbIMW CaM OH 3aHuMarncs HemHoro. HayyHble
3acnyrn OcTporpagckoro 6binn BbICOKO OLEHEHbI U
3a pybexom. OH Obin  wn3bpaH 4neHoMm-
KOppecnoHAEHTOM dpaHLy3Cckon Akagemum Hayk B
1856 r., a ewe paHee u4neHOM AMepUKaHCKOWN
akagemun Hayk 1 akagemuin B TypuHe n B Pume.

HesatenbHoCTb B nepBeyo oyepenpb
Octporpagckoro n byHAKOBCKOro BHOBb NogHsNa Ha
BbICOKWUI yPOBEHb MaTeMaTU4ECKME UCCNEAOBaHNS B
Akagemum HayK. Ceoum TBOPYECTBOM
OcTporpagckum noAroToBNAnN noysy ans
BO3HWKHOBEHUA HOBOW MaTeMaTU4YeCKOW LWKOMbl B -
MeTtepbypre. HenocpeOcTBeHHLIM OPraHN3aTopoM U Puc. 89. M.B. OcTporpapackuii
npu3HaHHbIM rnaBon BTopoun [eTepbyprckon matemartmyeckon wkonbl ctan [M.J1. Yebbiwes.
Bnectawme pesynbTaThl YebbilweBa 1 ero nocnegosaTenen ABUMUChH KPYNHbIM HALNOHaNbHbIM
BKIaZOM B MMPOBYIO MaTeMaTuKy.

[okTtopckaa aucceptaumss YebbilueBa — 3amedaTtenbHOe MO OPUrMHaNbHOCTU
L NMOCTPOEHMSA N BbIBOLOB W3MOXEHWE TeOpUU CpPaBHEHWMN,
copepxaBluee MHOrne cobCcTBeHHbIE pe3ynbTaThl aBTopa.
3aTtem YeObbiweB obpallaetcsa kK Teopumn anrebpamyeckmnx
dYyHKLMI n n3naér «006 WHTErpMpoBaHnn
uppaumoHaneHbIX anddepeHumanos». HaunHaa ¢ 1853
r. B TBopdyecTBe YeOblweBa BCcé C Gonblierk CUOn
npeobnagalT  Teopusas  MEXaHU3MOB U Teopus
npubnuxennsa yHkumn, a B 60-e rogbl Yebbiwes
3aHMMaeTcs Teopuen BepodATHocTu. B pabote «O
CpedHux BenuuMHax» OH fan wupokoe o6o6ueHne
3aKkoHa bonblimx yncen. Benea 3a Tem OoH nocne JoOnrmx
MOMCKOB Mpeanioxurn cooTBeTcTByowee o0b6obuieHne
LeHTpanbHON npeaenbHOM TeOPEMbl, KOTOPOW MOCBATUI
cTaTbio «O ABYX Teopemax OTHOCMUTESBbHO
BepodATHOCTeN». [IBa aTuUX Tpyda npuHaanexaT K yucny
Knaccumyeckux. 3amedateribHble OTKpblITUA YebbiweBa
npuvHecnun emy rpoMKyto cnasy B Poccun v 3a rpaHuLent.

Puc. 90. N.N. YeObIwIEB
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Ewé oavH Bbligatowmncs wmatematuk, Codbs
BacunbeBHa KoBaneBckasi — nepBbii B Mupe npocdpeccop
MaTtemaTtukm cpeaum xeHwwuH. B 1888 r. Koeanesckon
npucyxpatTt npemuto [Napwxkckon Akagemum Hayk 3a
nydwyto paboTy o BpalwleHun TBepgoro Ttena. B 1889 r.
Kosanesckas nonyduna npemuto LleBeackon Akagemun 3a
BTOpyl0o paboTy Ha Ty Xe Temy. OTM WUCCreaoBaHuA
npuHecnn KoBaneBckon MupoByto criasy. OCHOBHON
MaTteMaTndyeckun pesynbtat KoBaneBCKOW COOEPXUTCA B
pabote «K Teopun aundbdepeHunanbHbIX ypaBHEHUA B
YacTHbIX MPOM3BOAHBLIX». JTO — MU3BECTHas Teopema
KoBaneBckoM O CywWeCTBOBaAHUN pPELUEHUA HOpPManbHON
CUCTEMbI YpaBHEHUI C YaCTHbIMW NPON3BOAHBIMN.

Havano XX Beka Oblno 03HaMeHOBAHO HOBbIM
nogbLeEMOM Hay4Horo TBOpYecTBa Ha hu3sunko-
v MaTtemMaTnyeckoMm gakynotete MOCKOBCKOro yHMBeEpcuTeTA.

Puc. 91. C.B. KoBaneBckas B obnactm martematukm 3TO OTMEYEHO CO34aHWEM

MOCKOBCKOM  LUKOSbl  Teopun  QOYHKUUKW, OeATenbHOCTb

KOTOPOW OKasana MOLWHOe W NNogOTBOPHOE BMWSIHUE HaA BCe Mocnegylolwee pasBuTue
MaTeMaTn4eckmx Hayk B Poccum 1 3a e€ npegenamu.

Maoen Teopumn MHOXECTB U Teopun OYHKLMIA HaYMHAKOT pacnpocTpaHaTecs B Poccun ¢
KoHua XIX n Hayana XX BB. Ocoboro BHMMaHWsI 3acCny>XMBaeT Kypc NeKUMi Nno BBEAEHWIO B
aHanua C.O. WaryHoBckoro. Ero «BBepeHve B aHanuM3» BO MHOroM npegcraBnsier cobomn
OpUrMHanbHbI HayyYHbI Tpyd. OCOBGEHHOCTLIO ABMSIETCA CTPEeMIieHMe aBTopa MCNonb3oBaTb
MUHAMYM MCXOAHbIX MOCHINIOK W AaTb LWMPOKoe 0606LeHne psga OCHOBHBIX TEOpeM.
[.®. EropoBy NpvHagnexuT odHa M3 OCHOBHLIX TEOPEM B Teopun pyHKUUR, onybnukoBaHHas
um B 3ameTke «O nocnegoBaTenbHOCTU M3MEPUMBIX OYHKLMIA» U BOLLeALllas Tenepb BO Bce
y4ebHMKM No 3TOMY nNpeamerTy.

MaBHbIM MOENHBIM BOOXHOBUTENEM W MPU3HAHHBLIM
rMaBol HOBOW MOCKOBCKOM MaTeMaTU4eCKOW LLUKOSbl SBUICS
H.H. JlyauH. B ctatbe «K OCHOBHOW Teopeme MHTerpanbHOro
ncumcnenns» JlyanH coobwmn 3amedaTternbHylo Teopemy O
Tak Ha3biBaeMoM « C-CBONCTBE» M3MEPUMbIX (PYHKLMI. B TON
Xe cTtaTbe Jly3anH nony4mn HoBble pesynbTaTbl B 3agade 06
OTbICKaHMM nepBoobpasHbix yHKumM. [Opyras ctates «O6
ogHOM cnyyae psaa  Tennopa», cogepxana nepsble
Bblgatomecs OTKpbITUS JlyanHa B Teopun CTEMNEHHbIX WU
TPUrOHOMETPUYECKNX PSAAOB. 3HaMeHUTbIN Tpya «MHTerpan u
TPUrOHOMETPUYECKUA psig» SBWICS LIEHHEWVM BKNagom
JlyavHa B meTpryeckyto Teopuo OYHKLNNA.

lMepBoknaccHble Tpyabl NO Teopun yHKUMIA, Teopun
yucen n Teopun BepoAaTHocTen npuHagnexaT A.A. XuHUYNHY 1
A.H. Konmoroposy. T[lepBbiM goctmxkeHvem Konmoroposa
ObINO nonyvyeHne HeobXxooMMbIX W [OCTATOYHbLIX YCHOBMS,
NPy KOTOPbIX UMEEeT MeCTO 3akOoH Bonblumx 4Yncen. Ycnexu
TEeopUn BEPOATHOCTU MNPEYMHOXUIIM MHOrMe COBeTCKue
MaTeEMaTUKN, HO COBPEMEHHbLIN BUL TEOPUA BEPOSATHOCTEN
nonyyuna ©Onarogapsa akcuomatusaumu, npeanoxeHHon KonmoroposbiM. B 1941 .
KonmoropoBy 1 XvH4YnHy 3a paboTbl MO Teopun BepoATHOCTEN Bbina npucyxageHa CranuHckas
npemus. Konmoropos BHEC Bknag M B ApyrMe obnactm matemaTukm — oOLyto Teoputo
onepauui Hag MHOXeCcTBaMu, TEOPUIO MHTerpana, Teopuio nHpopmaumm n 1.4. Bo BCcex atunx
AVCuUMNAnHax MHorve metoabl U TeopeMbl KonmoropoBa SBRsOTCA, Mo obLemy Npu3HaHuio,
Knaccnmyeckumu.

Puc. 92. H.H. Jly3unH
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Pabotel  I1.C. Anekcangpoea wn M.A. CycnuHa
npuHagnexann K  OECKPUNTUBHOM  Teopun  (PYHKLWA.
AnekcaHapoB Jokasan, Y4To BCSKOe HecveTHoe Bopenesckoe
MHOXECTBO, coepka COBEPLUEHHYIO YacTb, UMEET MOLLHOCTb
KOHTMHYyMa W  MCMONb30Ban HOBbIM MNpPUEM  3agaHus
©openeBCKNX MHOXECTB.

"paHUYHbI
e cBOMCTBaA
aHanUTUYeCcKnx
PYHKUMA ABUNNCH
npeameTom
N3bICKaHWUI
U.A. Mpueanosa,
KOTOpbIN rny6oko
NPOABUHYNCA B
aHanunse CBOWCTB .
WHTEerpana Tuna {
Kowwmn. Puc. 93. N.C. AnekcaHgpoB

S,
— g . 3HaveHne
Puc. 94. A.H. Konmoropos MOCKOBCKOM LUKOSbl TEOPUN (PYHKUMA Janeko He

orpaHMyMBaeTCa OTKPbITUAMM B CaMOW Teopun
PyHKUMn. MeTtoabl Teopum  YHKUMA  Bbinn  9PMEKTMBHO WUCMNOMNb30BaHbl B Teopun
aHanUTUYeCKnx QYHKUMA 1M TOMOMormMm, B TEOpUU YnUcen U TEOpUN BEPOSATHOCTEN, B
Ka4yeCTBEHHOM Teopun anddepeHumnanbHbiX ypaBHEHUA N BapuauMOHHOM UCYUCHIEHUN N T. 4.

NMPUNOXEHUA
CD-ROM «[MakeT koMNblOTEPHbIX Mpe3eHTauun k kypcy «Wctopus
MaTeMaTuKmn»
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TemaTtuka pedeparoB/goknagoB/acce, MeToau4yeckue pekomeHgaumm no
BbINOJIHEHNIO KOHTPOJIbHbIX U KYPCOBbIX paboT, MHble MaTepuansbl

Mepe4vyeHb TeM coobLEeHUN

Buorpadcdumsa n HayyHas AeATeNnbHOCTb BbiAAKWMUXCA MaTeMaTUKOB
EBaokc
AnonnoHuin
OunodaHt
Anb Xopeamu
Anb Kawm
Ynyréek
JleoHapao lNunsaHckun
WopaaH Hemopapuin
Tomac bpagsapanH
10. Hukona Opem
11. Jlyka MNMayonu
12. xnponamo KapgaHo
13. CumoH CteBuH
14. ®paHcya Buet
15. [I)xoH Henep
16. MNbep Pepma
17. bnes MNackanb
18. Ncaak HboTOH
19. Notdpua Bunbrensm JlenbHuy
20. JleoHapg Ovinep
21. XKosed lym NarpaHx
22. Kapn ®pugpux Maycc
23. OrtocteH Jlyn Kowwm
24. XKaH JlepoH [lanambep
25. Hunbc XeHpuk Abenb
26. Kapn Teogop Bunberensm Beneplutpacc
27. lepmaH Bennb
28. Mopuu beHegukt KaHTop
29. Hukonan MBaHoBwmy JToGaveBckmmn
30. Muxaun Bacunbesud OcTtporpagckun
31. NadpHyTnn JTIbBOBMY YebbIlEB
32. Codpbs BacunbeHa KoBanesckas
33. Hukonan Hukonaeswy JlysuH
34. AHgpen Hukonaesn4 Konmoropos
Coo0LeHne OomKHO conpoBOXaaThCH Npe3eHTaumen 5-12 cnangos.
TpeboBaHMA K cogepKaHUIO Npe3eHTauumn
—COOTBETCTBME COAEPKAHNSA NPe3eHTaLMm NOCTaBNEHHON Lenw;
—cobnogeHne NpuHATBLIX npaBui opdorpadun, MNyHKTyauuKn, COKpalleHWA 1 npaBun
ohopmMIieHNs TekcTa (OTCYTCTBUE TOYKM B 3arofioBkax u T.4.);
—OTCyTCTBUE (pakTUYECKUX OLWMOOK, JOCTOBEPHOCTb NpeacTaBNeHHOM MHpopMaLmy;
—NaKOHMYHOCTL TEKCTa Ha crnange;
—3aBEepLIEHHOCTb (CoAepXXaHue Kaxdon 4acTum TEKCTOBOM WHdopMaumm fornmvecku
3aBepLUEHO);
—CXaToCTb M KPATKOCTb U3MNOXEHMS, MakcumarnbHas MHOPMaTMBHOCTL TEKCTA.

©CoOoNOO N~

3apaHus no paspaboTke rpynnoBbIX MUHU-NPOEKTOB

PaspaboTtaTb rpynnoBon MUHU-MPOEKT NO OAHOW U3 CReAyLWNX TEM:
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1. lNpencraeneHne NCTOPUYECKON KOMMOHEHTbI NTOMMKO-ANOaKTUYECKOro aHanmsa 0gHon
N3 TEM LLKOSIbHOMO Kypca MaTemMaTuku

2. Mcnonb3oBaHne WCTOPMKO-MATEMATMYECKOro MaTtepuana B LUKONIbHOM Kypce npu
N3y4eHnn OOHOM U3 Tem
3. BHeypoyHasa paboTa no uctopmm matemMaTukm
Tect

1. B Kkakon cTpaHe maTemMaTuKa cTana AeayKTMBHOW HayKon?
A) Nnans B) Eruner B) MNpeuns M) Kutan
2. MNepBbIA KPU3UC B pa3BUTUM MaTEMATUKK ObIN CBA3aH C

A) C OTKpbITUEM HECOU3MEPUMOCTH B) c noasneHnem «Anopun» 3eHoHa
B) ¢ dhbopmMynupoBKom akcnombl NapanfienbHbIX M) ¢ nndbaropencknm y4yeHnem o uucre

3. KTo nepBbIM BBen B MaTteMaTuKy AoKa3aTenbCTBO?

A) Apxumeg Bb) ®anec B) EBknng M) Mudbarop

4. NMpobnemon KBagpaTypbl Kpyra 3aHMManucb B HAy4YHOM LUKOJie

A) nudaropenues B) aneatos B) atomuctos M) coducros

5. PopoHavyanbHMKOM anre6pbi cunmTaeTcs

A) OvodaHT B) ®.Buet B) An-Xopeamu r) M.Wtndens
6. «<OTUOM GyKBEHHOM anrebpbi» cynTaeTcs

A) OnodaHT B) ®.Buet B) An-Xopeamu r) M.Wtndens
7. O6wyro knaccucpukaumro ypasHeHun 1-3 creneHu pan

A) an-Xopesmun B) Omap Xansm W) an-bupyHun N an-Kawm

8. MeTop ¢hp3H-4YeH B KNTaNCKOM MaTeMaTuke CBA3aH

A) C pelueHMeM CUCTEM NIMHENHbIX YPaBHEHMWN

B) ¢ peweHem kBagpaTHbIX YpaBHEHMWN

B) ¢ BbluMCNeHneM nNnowagen reomeTpudecknx uryp

M) ¢ fokasaTenbCTBOM UppaLMOHanbHOCTU 1T

9. OTHOWweHue nocrneaywLero YneHa psaa PMboHayvy4ym K npeablayLeMy CBA3aHO
A) c yucrnom n B) C uncnom e B) ¢ yMcnom 30noToro ceveHus

r) C Yncrom \/5

10. MHuMbIe ynucna BnepBble BCTPETUNUCHL B paboTtax
A) O.KapgaHo B) K. ®.l"aycca B) P. Bombennu N P.Oekapta
11. «OH BCIO XXMN3Hb 3aHMMArICA CO34AaHHON UM «BOODOpaxaemMon reomeTpmen», HoO B 3TON

BooOGOpaxxaeMomn Hayke He Obino Hu4ero cpaHTacTuyeckoro. OHa n ecTb HECOMHEHHas
peanbHas Bellb»
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A) K.®.lMaycc B) H.W.Jlo6aueBckui B) ®.KnenH N B.PumaH

12. OH ABnAeTcsa ocHoBaTtenem anddepeHuman-HOn, NPOEKTUBHON, Ha4YepTaTeNibHON
reomeTpum

A). P.ekapt B) XX.Oes3apr B) >K.B.lMoHcene M) I.Mohnx
13. KTo BBEn TepMuH «pyHKLUA» ?
A) P.OekapT B) N.HbtoToH B) I.B.NlenbHuy, N N.Jnnep

14. ABTOpOoM «HOoBOM cTepeomeTpun BUHHbLIX 6O0YeK» U co3aaTenemM MeToda U3MepeHuUs
06beMoB Ten BpaleHUs ABNSAeTCA

A) B.KaBanbepu B) N.Kennep B) .Manunen N N.depma

15. B3anMHO oOpaTHbIN XapaKkTep 3agay Ha KacaTerbHble U KBagpaTypbl YCTaHOBUI
A) O.Bannn B) N.HbtoTOH B) N.Kennep M) N.bappoy

16. B «AHanucte» [1.bepknu BbICTYNUN NPOTUB

A) andpbepeHUnansHOro NCHMCNEHNs B) meToga HegenMMbIX
B) ananuTtnyeckon reometpumn ") Teopum vncne

17. Teopuio «kKOMNeHcaunu ownMbokKk» paspabarbiBan
A) XK.P.Jlanambep B) X.J1.JTarpanx B) J1.31nep N J1.KapHo

18. Mpumep HenpepbIBHOW BCloay MYHKLMN, HE UMEIOLLEeN NPOU3BOAHOM HU B OOQHOMN
TOuYke, nocTpoun

A) O.11.Kowwn B) N.Ovnnep B) I.®.lMaycc M) K.Benepwtpacc
19. C poknaaom o6 OCHOBHbIX NpPOGIeMax MaTeMaTUKu BbICTYNUI

A) O.T'vnsbept B) ®.KnenH B) 6.PumaH N A.lNyaxkape

20. OcHoBaTenem noruunsma iBnseTcs

A) I".Bewnnb B) I.®pere B) A.Bennb M) I.B.J1enbHuy

21. O kom cka3aHo: «Ero kHura siBnsieTcs nepBbiM pyHAaMEHTaNbHbLIM TPYAOM B
McTopMM pyccKkom maTeMaTuKu. 3arnaBue He onpepensieT cogepxaHue. Mo cywecTBy ero

KHUra siBnsieTcs 3HUMKIoneguen marteMaTtnyeckux sHaHnn»?

A) I1.onnep B) Kupuk Hoeropoackun B) J1.®.MarHuukun
M) M.B.OcTporpaackui

22. MNepBble cepbe3Hble UCCrneaoBaHMA NO Teopumn BepoaTHocTen B Poccum 6binn
HayaTbl

A) J1.9nnepom B) M.N.4YebbiweBbiM B) J.Marnunukun
M) M.B.Octporpaackum

23. MockoBckoe MaTeMaTu4yeckoe obLecTBO ObINIO co3AaHo Gnaroaaps AeATeNnbHOCTH
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A) O.M.lMNepeBowukoBa Bb) H.O.BpawwmaHa B) H.B.byraera
M O.¢.Eroposa

24. Kro agpecart o6paweHus LL.OpmuTa: «Bbl ABNsieTecb ropaocTbio Haykn B Poccun,
OAHUM 13 NnepBbiX reomeTpoB EBponbl, 0o4HUM U3 Benuyanwmx reomeTpoB Bex
BpeMeH»?

A) I1.Onnep B) MN.J1.Yebbiwes B) [1.4.Eropos M M.B.OcTporpagckui

25. KTo us matematukoB pab6oTtan B BapwaBckom yHuBepcurtete?

A) .®.BopoHon Bb) H.O.BpawmaH B) O.N.ComoB N A.A.Mapkos
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