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Nekuyna 1
MaTtemaTuKa Kak HayKa, eé MecTo
B pAay Apyrux Hayk. lNpegmeTt n metoAabl
MaTeMaTUKN, eé BO3SHUKHOBEHMe.
MaTtemaTtuka Ermnta n BaBunoHa

aMo cioBo '"Maremaruka' (rped. pobnuotiks) mpoucxoauT

OT pofnpo, 4To O3HAYaeT MO3HAHUE, HAayKa, 3HaueHue. B Te-

YeHHUE JUTUTEIHHOTO BPEMECHH B OTCUYECTBEHHBIX MCTOYHHKAX
UCIIOJIH30BAJIOCH OMpPEICNICHHEe MaTeMaTuku, faHHoe d. DHrenbcoM B
«Antu-ropunre» (1878 r.): «Yucras maremaTika UMEeT CBOMM 00b-
€KTOM TIPOCTPAHCTBEHHBIE (POPMBI M KOJWYCCTBEHHBIC OTHOIICHMSI
NEUCTBUTEIILHOTO MHUpPa, CTAJIO0 OBITh — BeChbMa pPEAJIbHBIA MaTepuall.
ToT dakT, 4T0 3TOT MaTepHUaa MIPUHUMAET YPE3BBIYANHO a0CTPAKTHYIO
dbopMy, MOXET JHUIlIb CcJa00 3aTyIIeBaTh €ro IPOUCXOXKICHUE H3
BHEIITHETO0 MHPA, HO YTOOBI OBITh B COCTOSTHUM HUCCIIEIOBATh 3TH (op-
Mbl U OTHOILIEHHS B YHUCTOM BHJE, HECOOXOJMMO COBEPILICHHO OTJe-
JUTh UX OT UX COJACPKaHMS, OCTaBUTh ATO TOCIEIHEE B CTOPOHE KaK
HEYTO Oe3pazinuHoe». MaremMaTuky, OTBEYaroIIeMy Ha BOIIPOC, YEMY
paBeH 00bEeM IWIMHAPA, HE BAXKHO, U3 KAKOT0 MaTepuaia OH CJHeJaH,
KaKoTO OH IIBeTa W T.4. Eciu Qu3nky mHTEepecyoT peaabHble 00beK-
ThI, UX (PU3MUECKUE CBOWCTBA, TEOMETPHUS — MaTeMaTUKa UMEET JEJIO C
ujcanbHbIMU 00bekTaMu. HHTEpecysach KOIMYECTBOM IPEAMETOB,
MOIITHOCThIO MHO’KECTBA, MAaTEMAaTHK COBEPIIEHHO WTHOPHPYET Xa-
pakTep OTUX TmpeaMeroB. JJi1 CcBOero BpeMEHHU OIpeseicHue
®. DHrenbca JOCTATOYHO TOYHO XapaKTepHU30BaJo MPEAMET MaTema-
TUKU U €€ conepkanue. Onnako 3a npomeamue 130 et maTemaTnka
JIOBOJIbHO 3HAYUTEJIBHO U3MEHUJIAa CBOM XapaKTep, YTO MPUBEIIO K He-
00X0JMMOCTH JaTh HOBOE OIpeseicHne MaTteMaTuku. [IpuBenem He-
kotopsie u3 HUX. Kyapssues JI.J[. B kaure «CoBpeMeHHasi MaTeMaTH-
Ka 1 MeToJibl e€ npenoaaBanus» (M.: Hayka, 1980) naér ciaenyromiee
onpeneneHue: «MaremaTiuka — 3TO HayKa O CIIeIHATbHBIX JJOTHYECKUX
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CTPYKTypax, Ha3bIBAEMbIX MATEMAaTHUYECKUMHU CTPYKTYypaMH, Y KOTO-
PBIX OINKCAaHBI ONPEICIICHHBIE OTHOIICHUSI MEXKy AJieMeHTamMmy. [Ipu
3TOM OH OTMEYAET, YTO HEKOTOPHIE MATEMAaTUYECKUE CTPYKTYpPhI SIB-
JSIFOTCS HETOCPEICTBEHHBIMU MOJICJISIMA PEATBHBIX SIBIICHUH, JIpY-
TUE — CBSI3aHBl C PEAbHBIMU SIBICHUSIMU JIMIIL MOCPEJACTBOM IEMH
MOHATUI U JIOTUYECKUX CTPYKTYP. ITU BTOPBIE CTPYKTYPHI SIBISIOTCS
MPOAYKTOM BHYTPEHHETO pa3BUTUA MareMaTUKU. CaMo MOHATHE «Ma-
tematnueckas crpykrypa» JI.JI. KynpsBies He onpenenser.

JI.I1. KoctomapoB n A.H. TuXxOHOB NOHUMAIOT MOJ MAaTE€MATUKOMN
HayKy, U3y4arolly0 mMaTeMatuyeckue moaenu. [log maremaruueckoi
MOJIETIBIO TTOHUMAETCSI MPUOIUKEHHOE OMUCAHUE, OTPAXKEHUE HEKO-
TOPBIX PEAJbHBIX SBICHUN C MOMOIIBI0 MAaTE€MaTUYECKUX CPEIACTB H
CHUMBOJIOB. DTO MOTYT OBbITh YpaBHEHMS, HEPABEHCTBA, TAOJIUIIbI, 1A~
rpamMMmbl, Gpopmyiibl, PyHKIUHU, rpaduku, rpadgsl U T.1. MaTemaTuye-
CKasi MOJIEJIb TOTO WJIM MHOTO SIBJICHUSI C TCUCHUEM BPEMEHHU B CBSI3U C
MOJIy4YEHUEM HOBBIX JAHHBIX, pa3pabOTKON 0ojee COBPEMEHHBIX Ma-
TEMaTUYECKUX METOJOB, MU3YUYEHHEM YCIOBUU NPUMEHEHUS MOXKET
CYIIIECTBEHHO MEHSThCS. BechbMa MOy4YUTENbHBIM MPUMEPOM B 3TOM
CMBICJIE ABJIAETCS 3aJada BHeIIHeW Oayunctuku. B 1537 r. B counne-
Hun «Hosas nayka» H.Tapranbsa mokasay, 4To TPaeKTOpHUs I10JIETA
CHapsja IpeAcTaBiseT napaboyly W HauOoJbIIas JadbHOCThH IOJIeTa
JIOCTUTAETCS, €CIIA CHAPSIJ BRINYIIEH Nof yriiom 45° k ropuzonty. Ho
3Ta MOJIeNIb JICMCTBYEeT Ha HEOOJNBIINX HAYaJbHBIX CKOPOCTSIX
Vo < 30"« IpU HE3HAYUTEIHLHOM COINPOTHBICHHH BO3Ayxa. Ilpu
cKopocTIX 30 Veex < Vo < 90 "o HEOOXOIUMO YUHUTBIBATEH JIOOOBOE
COMPOTUBJICHUE, 3aBUCAIIIEE OT CKOPOCTH U (HOPMBI JIETAIIETO CHAPS-
Jla, a TAK)KE CBOMCTB Ccpelbl. [l CBEpX3BYKOBBIX CKOPOCTEN MOJEIb
emie Oosiee ycnoxusercsa. [logpoOHee O COBEPIICHCTBOBAHUU ATOM
Mozieu MokHO y3HaTh B kHUTe A.H. Tuxonosa u JI.I1. Koctomapora
«BBoiHBIC JIEKIIUM IO MpUKIaaHoN MaTeMatrke» (M.: Hayka, 1984).

3aMeuaTesibHBIM NPUMEPOM MATEeMaTUUECKON MOJCNH SIBISETCS
3aKOH BCEMUPHOI'O TATOTECHUsA, OTKPBITbIM WM. HbIOTOHOM, KOTOpPBIM
MO3BOJIMJI C €AMHON TOUYKH 3pEHUS OOBSICHUTH 3aKOHBI KJIACCHUYECKOMN
MEXaHWKH, YYCHHUE O JBM)KEHUM IIJIAHET, B YaCTHOCTH, 3aKOHbI Kem-
aepa. bonbmoit kpyr siBiIeHUM B (hU3UKE, XUMHUH, OMOJOTHH, IKOHO-
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MHUKE JIOCTaTOYHO aJ€KBAaTHO oOMNHChIBaeTCs AU epeHinaibHbIMU
ypPaBHEHUSAMH, KaK OOBIKHOBEHHBIMH, TAK U B YACTHBIX NPOU3BO/IHBIX.

N3 mpuBeIEeHHBIX MPUMEPOB BUAHO, UYTO MPEAMETOM H3YyUECHUS
HAyKH SIBIIIETCS] OKPYKAIOIIUK HAC MUP. 3aJa4M BO3HUKIIA U3 MTPAKTH-
KM, OHU OBUIA CBA3aHBI CO CUETOM, 3E€MJIEMEPUEM, CTPOUTEIHCTBOM,
HaBUTAIMEN, DKOHOMUKOHN U T.J. A METOJbI UX PEIICHUs JODKHA Oblia
pa3paborath Maremaruka. Kakoe ke MecTO 3aHMMaeT MaTeMaTHKa
cpenu apyrux Hayk? U.M. fdriom B kHure «MareMaTHUECKHE CTPYK-
Typbl U Maremarudeckoe monaenupoBanue» (M.: Cos. paguo, 1980)
nucan: «XOopollo U3BECTHO, YTO BECh MAaCCUB HayK JIEJIUTCS Ha OOJb-
IIMe TPyNIbl: MaTEMAaTUYECKUE HAYKH, €CTECTBCHHbIC HAYKH U T'yMa-
HUTAPHBIE HAYKW WM, Kak myTiauBo ropopui JI.JI. Jlanmay: cBepxbec-
TECTBEHHBbIC HAyKHU, €CTECTBEHHbIC HAayKH, HEECTECTBCHHBIC HAYKW».
.M. frioMm Tak KOMMEHTUPYET 3TO JieJieHuEe. ECTECTBEHHBIE HAYKU —
3TO (hU3MKA, aCTPOHOMHUS, MEJIUIIUHA U IPyTHUE, KOTOPBIE U3Y4YaloT OK-
py>Karomuii Hac MUp (MOXKHO CKa3aTh HATypaJIbHBIN WIH (PU3NUYECKUI).
['ymanuTapHbie HayKu — 3TO UCTOpUs, pusiocodusi, TMHTBUCTUKA, (PU-
JIOJIOTHSI, TIOJIUTOJIOTHUSI, TICUXOJOTHS, COLMOJIOTHS, FOPUCIPYICHIINS,
OHM M3y4YalOT YEJIOBEUECKHUE OTHOIICHUS, CPEJICTBA OOIIEHUS, T.€. CO-
nuyM. Takum o0pa3oM, OHM MMEIOT JIEJO0 TaKXKE C PEAIbHO CYIIECT-
BYIOIIMMU OOBEKTaMH, KOTOPhIE MOXHO HaOJI0AaTh, MMPOBOJIUTH DKC-
nepuMeHThl. MaTeMaTuka ke (PaKTUUeCcKu U3ydaeT camy ceOsi, ueprias
3aJlaud U3 JPYrux rpynn Hayk. MaremaTuka pa3paOaTbiBa€T METO/IbI
pElIEHNs HE TOJIbKO TE€X KOHKPETHBIX 3a/ad, JJisl KOTOPhIX OHU CO3/a-
HbI, HO 0000IIAET U YCOBEPIICHCTBYET METOMBI JIJISl PELICHUS HOBBIX
KJIACCOB 3aJ1a4y. DTO MPUBOJIUT K BOSHUKHOBEHUIO HOBBIX TEOPUIl U Ma-
TEMATHYECKUX TUCHMIUIMH. MHOrIa MareMaTuka HAMHOTO ONEPEXKAET
BpeMsl, 1 HEKOTOPbIE OTKPBHITHS KIYT CBOETO MPAKTUYECKOTO MpUME-
HEHUS JIECATUIIETHA, a TO U cToJieTus. Tak ObLIo ¢ Teopuel rpym, 0y-
JeBbIMU (QYHKIMSIMHU, QYHKIUSIMH KOMIUIEKCHON MEPEMEHHOM, HEeBK-
JUJOBBIMU T€OMETPUSIMU U JP.

MoXHO cuMTaTh, YTO MaTEMAaTHUKAa Hayaja CBOE Pa3BUTHUE C CO3-
JIaHus MoHATUA eauHuubl 1 yucia. H.H. JIy3un nucan: «Mbl J0TKHBI
CKJIOHUTBCS TIEpE]] FTEHUEM UYEeJIOBEKA, CO3/aBIIETO MOHSITHE €AUHUIIBI,
a BMECTE C HUM BO3HUKJIa MaTeMaTuka. Mies yucia — BOT ¢ 4ero Ha-
yajiach MCTOPUA Belnuauiien u3 Hayk». JI.LKpoHekep BhICKazana MHYHO
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TOUKY 3peHusi: «llenpie yncaa COTBOPMI rocnoab 00T, a Bce Ipodee —
JIETI0 JIFOJICKUX PYK».

B ucropun maTeMaTUKH BBIICISAIOT YETHIPE MEpPHOJIa €€ pa3BU-
THUSI:

1) Ilepuon 3apoxaeHus maTeMaTuk — ;10 VI —V BB. 10 H. 3.

2) Ilepuoxa smeMeHTapHOM MAaTEMaTUKU WJIM MaTEMATHUKH MOCTO-
SIHHBIX BeJIMYUH — V B. 10 H. 3. — XVII B. H. 5.

3) Ileppox  MaTeMaTHMKM TEPEMEHHBIX BeauWYuH — XVII—
XVIII BB.

4) Ilepuon coBpeMeHHOM MateMaTuku — ¢ XIX B. mo Hacrosiee
BpeMs.

[lepBbie npeacTaBieHus 0 Ynuciie U GopMe MOSIBUIUCH Y YETOBEKA
B 310Xy MO37HEro najgeonuta (okojio 15 — 20 Teic. JIeT ToMy Hazan), O
4YeM CBUJAECTEILCTBYIOT HAWJICHHBIE apXe0JOraMyi HACKAJIbHbIC PUCYH-
ku B Ucnanuu, @pannun, Cubupu, Ha KOTOPBIX W300paxeHbl Guryp-
k1 3Bepe U pri0. C JaBHUX BPEMEH YEJIOBEK HAYUMJICS OTJIMYATh
OJINH MPEJMET OT HECKOJbKUX, BUJCTh PA3HUILY MEXKY OJHUM U JIBY-
Ms npeameTramu. OJIHAKO Ha MPOTSHKEHUM THICSY JIET TO oOIee, 4To
MPUCYIIE TPEM JIIOJISIM, TPEM TaJibllaM, TPEM JIOJIKaM, HE OTIEISIIOChH
OT XapakTepa MpeMETOB. B CIIOBOCOUETAHUSIX «TPU YETOBEKaA», «TPU
JOJIKU», «TPU 03€pay, YIOTPEOISIEMbIX OJTHUM IJIEMEHEM, HE PUCYT-
CTBOBAJIO OJIHO M TO K€ CJIOBO, KOTOpoe 0003Hadayio Obl «Tpu». Ho,
HAayYUBIIKNChH pa3InyaTh JABa U TPU MPEAMETA, YEIOBEK MEPEXOJIUT K
cueTy npeaMeroB. [lepBoHaYaIbHO YKMCIIOBBIC PSAJbI OBUTM KOPOTKH-
Mu, He Oosee 15 — 20, a s o0o3HaueHUsT OONBIITUX KOJIUYECTB MpPe/-
METOB yHOTPEOJISUIUCh TEPMUHBI «TOJIMA», «CTAA0», «Kyda», «TbMay,
«TOPCThY, «OXamKa» U Ap. Y HEKOTOPBIX IJIEMEH MPOUCXOJUT HEUTO,
HAIOMHUHAIOIIEE YCTAHOBJIICHUE B3aMMHOOJHO3HAYHOTO COOTBETCTBUS
MEK]ly KOJIMYECTBOM IMPEIMETOB U KOJUYECTBOM MabIEB HA PyKax U
Horax. WM3BectHbld pycckuit nytemectBeHHUK H.H. Mukiyxo-
MakJtaii onucsIBaeT npouecc cuera namyacos Hosoit I'sunen: «llamy-
ac 3aru0aeT OJIMH 3a JPYTUM Hajibllbl PyKH, IPUYEM HU3JIA€T ONpejie-
JICHHBIA 3BYK, Hampumep, “0e”,“06e”,“0e”..., MoCuuTaB JI0 MATH, OH
roBOpuT “nOOH-0€” (T.€. 0JHA pyKa, Mo-HameMy 5). 3aTeM OoH 3aruoa-
€T Mmajblibl APYrod PyKH, CHOBa IMOBTOpPss “0e”,“0e”,“0e”, moka He
nouaeT no “‘nboH-anu’” (nBe pykH, T.e. 10). 3aTeM OH HIET HAJbIIIE,
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IIoKa He JOXOAuT A0 “‘cam00-0¢” m “‘cambo-anm’ (0gHA HOTa, ABE HO-
ru, T.e. 15 u 20)». Ecau TpeboBanoch NpoJoJKUTE CUET, TO Mamyac
MOJI30BAJICS MAJIbIIAMUA PYK M HOT COIJIEMEHHUKA. B pycckoM si3bike
CIOBO “NISATh° OTBEYAET CTAPOCIABIHCKOMY “IISCTH’, YTO O3HAYAET
KYJIaK, B JATUHCKOM f3bIKE “IMMa’ — 3TO OJTHOBPEMEHHO W “pyKa” U
“nate”’. Hanbonee pacnpocTpaHEHHbIE CHUCTEMbl CUHCICHHUS HUMEIOT
ocHoBanus 5 u 10 (Bctpeuarorcs 15 u 20). Hekoropeie miiemena bpa-
3WINM CUUATAIM TPoMKamu (IO YMCIIy CYCTAaBOB Ha KaXKJIOM Najblie
JIEBOM pyKH, HE cuuTas 0oJbioro) 1.€. 10 12, a manee g0 60. Ho mo-
HSATUS YKCJIa KaK TaKOBOTO MOKa He Obuto. YenoBek (hukcHpoBai Ko-
JUYECTBO MPEIMETOB HE TOJILKO MaJbllaMU PYK W HOT, HO U Ky4YKOU
KaMmemkoB (J1at. calculus), pakoBuH, CBSI3KOM MPYThEB, y3eJIKaMu Ha
BEPEBKE, 3aceUukaMMU WM 3apyOKkamMu Ha KaMHE WU KocTh. Tak, B
1937 r. B MopaBuu OblIa HaiijieHa KOCTh BOJIKA JJIMHOW 18 cMm ¢
55 3apyOkamu, crpynnupoBaHHbIMHU 10 5. [lo3ke konuuecTtBo mpe-
METOB (PUKCUPOBAJIOCH YEPTOUKAMU Ha TMANUPYCe, TIIMHAHBIX Ta0I14-
Kax, a ¢ U300peTeHneM Oymaru — Ha HEw.

Mamemamuka dpeeHe2o Eaunma

J10 HacToAIIEro BpEMEHHU JOIUIN JIBa NANUPyCa MATEMATUYECKO-
ro coaepxanus. Ilanupyc PuHma, oOTHOCAIMICA TNPUMEPHO K
1650 r. 1o H.3., pazmepoMm 5,5 M x 0,32 M (xpanutcs B bputanckom
Mmy3ee B JlongoHe) 1 MOCKOBCKUI Manupyc, KOTOPbIA HA ABECTH JIET
CTaplle, ero JJIMHA MPUMEPHO Ta K€, IUMPHUHA BYETBEPO MeEHbIIE. B
NEPBOM U3 MANUPYCOB coOpaHbl 84 3aaun NPUKIATHOTO XapakTepa,
BO BTOPOM — 25 3aJ1a4 TaK»K€ MPUKIAJTHOTO Xapakrepa. B atnx namnu-
pycax BBITIOJIHSIOTCS JEUCTBUS C LEIBIMU U IPOOHBIMU YUCIIAMU, BbI-

YUCIAIOTCA ITNIOIMAAN IIPAMOYI'OJIbHUKA, TPCYIOJIbHUKA W TpaliCuuu.
2

[Imomanbk Kpyra HaXOJIHUTCS Kak gd , Tne d — nmametp kpyra. 13

2 2

zd 8 64 ,

NpUOIMKEHHOTO  paBeHCTBa ——=|—d | =—d oJy4yaem
4 9 81

7 =3,16(He Tak yx mioxo!). Erunrtane npaBWJIbHO HaXOIuIu OObe-

MbI IMapaJUICJICIIUIICAd, OUWJIHHAPA, IMHPpaAaMHUAbI U, YTO YIUBUTCIILHO,
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MPABWILHOW YCEYEHHOW YETBIPEXYTOJBHOW MUPAMUJIBI 110 «HAIIEKH
h 2 2
dbopmyie V:E(a +ab+b ) B manupycax cojaepkarcs 3ajadud Ha

MPOIOPIIMOHATIBLHOE JICJICHUE, 3a/1a4M, CBA3aHHBIE C T€OMETPUUYECKOM
U apu(PMeTHUIeCKON MPOrPEeCCUsIMHU.

3agava 1. B xaxxgoM u3 7 10MOB 1o 7 KOIIEK, KakKJ1as U3 KOTO-
PBIX Cbheyia 7 MBIIIEH, a KaKAasd MbIIIb 110 7/ KOJOCHEB AUMEHS, U3 Ka-
JKJIOTO KOJIOCA BBIPOCIIO OBbI O 7 Mep 3epHa (CKOJIBKO BCET0?).

3amauya 2. Paznenuts Mexay (pesiaxamu 3epHO Tak, YTOOBI pas-
HUIa (B MEpax) MEXKIY KaxJIbIM YEJIOBEKOM U €r0 COCEJIOM COCTaBJIs-
Jla TOCTOSIHHOE 3HAaUYCHME.

3anuch 4ucel ueporauduueckas, HEMO3UIMOHHAS. 3aluch

[EESYSAN osnavana umcno 12321, B Heit nepBbIil  ueporaud
(«ykazaTenbHbIN Tajen») 0o003HAYaeT ACCATh ThICSY, KOXKIbIM U3 Clie-
IYIOMUX ABYX HepormudoB («IIBETOK JOTOCA») BBIPAXKAET THICATY; 5
(«mepHast BepeBKa», uMmeBas aauHy 100 nokreit), Boipaxaer 100;
cumpon 1 («myte» s crpenoxus kopos) — 10; [ («mepnas man-
ka») — 1. VYmorpebmsanuch Takxke wueporiaudbl, 0003HAYAIOIINE
10°,10°,10". 3amMeTuM, uTO pUMCKas HyMepalus TakxKe sBJIeTcCs He-

porinuduyeckoil HeMO3UIMOHHOM cucTeMoi, ¢ cumBosiamu I, V, X, L,
C, D, M, uro coorBerctByet umciaam 1, 5, 10, 50, 100, 500, 1000.
Onepanuu ¢ UETBIMHU TOJOXUTEIBHBIMU YHCJIaMH MPOBOJAWIUCH 10
npaBuiaaM, OaM3KuM HamuM. CIOXXEHHE MPOBOAUIOCH, HAauyMHas C
MJIQJIIIAX Pa3psoB C MEPEX0JI0OM, B CiIydae HEOOXOJAMMOCTH, B ClIe-
TyIOMKKN pa3psa. Beruntanue u3 00JbIIEro Yucjia MEHBIIETO BBITIOJ-
HSUIOCh MO0 «HaIeMy» aiaroputMmy. CloXKeHHE€ W BbIUMTaHHE 00O3Ha-
YaJIuCh CUMBOJIaMHU A U b («XOXKJIEHUE» B OJIHY U JIPYT'yI0 CTOPOHY).
YMHOXKEHUE CBOAUIIOCH K YJIBOEHUIO OJHOT'O M3 MHOYKMUTEIJIEHM U TIO-
CIEIYIOLIEMY CIIOKEHHUIO.

¥1 15 Ecnu tpebGoBanocs ymHOXuThH 15 Ha 13, TO Co-

2 30 CTaBJIsIach TAOJIMIIA, a 3aTEM U3 JIEBOro CTOJIOIAa, Ha-
¥4 60 OpaB 13=1+4+8, cymMmHpoBaJIu COOTBETCTBYIOIIHE
*Q 120 gucia U3 mpaBoro croyodma. 15+60+120=195.

[Ipu neneHun 0ocoOyr0 pOJib UTPAIA TaK Ha3bI-
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1
BaeMbIC AJIMKBOTHBIC JIpoOH, T.e. Apobu Bujga —. Ecim TpeboBanoch

n
pazaenuTs 28 Ha 5, TO cTpousiach TabauIa (YMHOXEHUS
2 D * Ha 5). 3aTeM HaOupanu U3 YKcel MPaBoro CToyoIa Yuc-
5 J0 28 W W3 JIEBOrO CTOJOIA TMOJIydYa pPe3yabTar
1 28 1 2 2
5 —=1+4+ 3 + 3 HO BMECTO 3 IACATU CYMMY QJIUK-
I 5%
710 BOTHBIX Jpo0Oeit l+L CocTaBisiiCh CreluaibHbIe
4 20%* 315 )
TaOJIUIIBl TPEJACTABICHUS ApOoOeH BUJIa — B BHUIE CYM-
n

MBI aJTUKBOTHBIX Apo0eit mis S <n <331.

2 1 1 2 1 1 1
Tak —=—+—, — =t —t—
7 4 28 97 56 679 776
B Erunrte noHumanu, 4To TPEYroJIbHUKHA CO CTOpoHamu 3, 4, 5

2 2 2

wiu 20, 21, 29 (B obmem Buge a, b, ¢, 11st KOTOPBIX a” +b” =c¢”) sB-
JSIOTCS NPAMOYTOJIBHBIMU. PeleHne KaxXIou 3aJadyd HOCUIIO YUCTO
pEeUENTYPHBINA, JOTMAaTUYECKUN XapaKTep, T.€. YKa3blBalach IOCIEN0-
BATEJIBbHOCTh JIEMCTBUU, IPUBOISIIMX K PE3YJIbTATy, HO HUKAKUAX JI0-

Ka3aTeJIbCTB WM BBIBOAOB (POPMYJI B Manupycax He CONEPKAIOCh.

T.H.

Mamemamuka e dpeeHelu Meconomamuu

Eme 4 Teic. €T 10 H.3. B MeXaypeube (Mexay pekamu Turp u
EB(dpaT) BO3HUKIN TOCyJapCTBa, INI€ YK€ MPUMEHSIIA IUIYT-CEsIKY,
CTPOUJIM KPYIIHBIE TOPOAAa U XpaMbl, BOJOUEpIATEIbHOE KoJieco (IJis
opolieHus1), OblIM pa3BUThHl peMecia u Toprosis. (K cioBy, B 3Tux
MecTax pacrojiokeH MHoroctpaganbHbii Mpak). [lozxe 3ti 3emiu
ObLITM 3aBOEBAaHbl BABUJIOHSHAMU, KOTOPBIE YHACJIEAOBAIU KYJIbTYPY
JIPEBHUX TOCYJAapCTB, B TOM YHCJIE MaTeMaTHU4YeCKHE CBejeHus. B
TUX MecTax OBUIO HaWIeHO OOJIbIIOE KOJUYECTBO KIMHOIMUCHBIX
TJIMHSHBIX TaOJIMYEK, COACPIKABIIMX MAaTeMAaTUYECKHUE TEKCThl, OTHO-
csAIuecs K 2 ThIC. JET A0 H.3. CHucTemMa CUMCIICHHUS] BABUJIOHSH OCHO-
BbIBAJIACh Ha JIBYX OCHOBHBIX 3JIEMEHTaX — 3TO «KJIMH» V, 0003Ha-
uapmuii 1, u «xprok» £, o6o3nauasmmii 10. Cucrema Hymepauu Obl-

9
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Jla CMEIIAHHOM MO3UIMOHHOW JECATUYHO-IIECTUAECATEPUUYHOM. Tak,
3AIUACH AAAE0AAIZY  o3gayaer 34- 60+25=2065. AHAJIOIMYHO 3a-
MHACHIBAIMCH IMIECTUACCATEPUYHBIC ApoOu. PaccMmarpuBamuch B TOM
qucjae W IpoOu, 3HaMEHATeNI KOTOPBIX COJEPkKaad MHOXKHUTENH, OT-
Jau4Hble OT 2, 3 u 5. Takue ApoOu NpUBOJAT K OECKOHEUHBIM IIECTH-
TECATECPUIHBIM JIPOOSM, BO3MOXKHO, UYTO BABUJIOHSHE MMOHHMAIH HX

MEPUOIUYHOCTD (CPAaBHUTE C JECATUUYHBIMHU APOOSIMHU, OTBEUAIOITUMHU

21 1 5
OOBIKHOBEHHBIM Jpo0siIM —, —, —, —). JleneHue nmpu nomMoinu tad-

576 3 48

JUIBI 0OPATHBIX YUCEJ CBOJUIIOCH K YMHOXKEHUIO. MmMenucey Tabmuiibl
IPOU3BEICHU, KBAJPAaTOB, KyOOB 1I€JIbIX YUCEN. BhIJI0 U3BECTHO Mpa-
BWJIO y4Y€Ta MPOLEHTOB MPOCTHIX U CIIOXKHBIX. Pemanuce 3amaun, Ko-
TOPBIE C COBPEMEHHOW TOYKH 3PEHUSI CBOASATCS K YPABHEHUSM IIEp-
BOM, BTOPOU U TPETHEU CTENEHU. [ €OMETPUUYECKHUE CBEJICHUS BABUJIIO-
HAH IIPAKTUYECKU COBOAJAIM C ETUNETCKUMHU, OJIHAKO B HHUX
COJICPKATTUCh 3a4aTKU TPUTOHOMETPHHU, YTO OBLIO BBI3BAHO MOTPEO-
HOCTSMH aCTPOHOMHUHU (BO3MOKHO, OTCIOJIa W MPOU3O0ILIO, YTO
1°=60, 1"=60").

[IpuBenem nmpumepsl 3aaad.

3agaua 1. [Inomaaes A, cocTaBieHHas U3 JBYX KBaJpaToOB, paBHA

2
1000. CropoHa OIHOTO M3 KBAJIPaTOB COCTABJISET 3 CTOPOHBI IPYTO-

ro, yMeHblleHHy10 Ha 10. KakoBbl CTOPOHBI KBagpaTOB?
Ecnun x — cTopoHa mepBoro, a y — BTOPOro, T0 UMEEM CHCTEMY
2 2
x"+y°=1000
< 13 , 40

o) , OTKyJia MojiyyaeMm ypaBHeHne —x~ ——x—900=0,
y= gx —-10 9 3

MIOJIOKUTENBHBIA KOPEHBb KOTOPOTO X = 30.

31ech TPUBEICHO COBPEMEHHOE PEIICHUE, B IMEPBOMCTOYHHUKE
OHO BBITJISIIENIO UHAYE.

3amaya 2. 3a Kakoe BpeEMs yJIBauBAECTCSA CyMMa JEHET, CCYKEHHAs
oz 20% ronosbIx?

10



B.®. Yannvicun

X
[ToHATHO, 4TO 3a/1a4a CBOAUTCS K YPABHEHUIO (gj = 2. Ormeua-

10Ch, 4TO 3<x,<4, 4TO mnpoBepsieTcs 0e3 Tpyla, a Jajiee PaKTUIECKU
UCIIOIB30BAJIACh ~ JIMHEWHAs ~ MHTEPNOSAUMS U TOIydaiu

BaBunonsHaM ObLTH U3BECTHBI CYMMBI
32t =2+ (27 -1) = (2 1), ik2:(1+gnjik.
k=0 k=1 3 3 k=1

KpoMe ynoMsAHYTBIX CHUCTEM CUMCIEHHMS, Pa3HBIMH HapOJIaMH
(rpeku, eBpeu, apMsHe, CIaBSIHE) UCIOJIb30BaIUCh al(paBUTHBIE CHC-
TEMBI CUUCIICHUs. TUIINYHBIN IIPUMED — IPEUYECKasi CUCTEMA.

b g

1 2 3

i k A
10 20 30 o =1000

r S t
100 200 300 B=2000

[Ipumep: r 1 b=112

MbI nosnb3yeMcs MO3UIUOHHOW JECATUYHOU CHUCTEMOM CUUCIIE-
HUsI, KOTOpou 00s3anbl UHaum.

11



INekuna 2
[MocTpoeHne OCHOB MaTeMaTU4eCKOU HayKMW.
danec, Nudarop, Apxumen, AnosnrioHUn,
EBknua, EBaokc, NMNrtonemen, lnodaHT

pOLIECC HAKOIUICHUS MAaTeMaTU4YeCKUX CBEACHUM U (PaKTOB,

(bopMUpOBaHUST MOHSTUSI YUCIA, 3aPOXKIACHUS TEOMETPUU U

TPUTOHOMETPUU (B YACTHOCTH, WU3MEPEHHUE YIJIOB C JIOCTa-
TOYHO BBICOKOM TOYHOCTBIO) MPOJOJDKAIICA HA MPOTSKECHUU ThICSYE-
netuid. B Erunte u BaBunoHe BhINOMHSIIN apu(METUUECKUE JICUCTBUS
C LIETBIMU YHCIIaMU U OOBIKHOBEHHBIMU APOOSMHU, 3HAIIN MPOTPECCHH,
yMeJId BBIYUCIISATH TUIOMIAAN U O0OBEMBI, 3HAJIU COOTHOIICHUE MEXKIY
JJIMHAMA CTOPOH MPSIMOYTOJIBHOTO TpeyroiapHuka. OmHaKo Marema-
THKa HOCWJIA BBIYMCIMUTEIBHBIA XapakTep, 3a/laul PEUIAINCh IO pe-
enTaM, NpeArnucaHusIM, KOTOPbIE HOCHIM JOTMAaTHUYECKUN XapakTep,
HO OOBSICHEHUH, OKA3aTEIbCTB B HEW HE COAEPIKAIOCH, T.€. B MaTe-
MaTUYECKUX TEKCTaX TOBOPHIIOCH, «KaK?» pelaTh 3a1a4yu, HO HEe 00b-
SACHSIIOCH «1oYeMy ?» UMeHHO Tak. Ho 6e3 mocTaHOBKHU 3TOro Bompoca
Y OTBETA HA HETO MATEMATUKA KaK HAyKa HEMBICIIUMA.

B cepenune nepBOro TeiCA4YeNeTUA 10 H.3. HUBUIM3auus B Jlpes-
Hel ['pelirin JOCTUTaeT OYEHb BHICOKOTO PAa3BUTHS B IKOHOMHUKE (3E€M-
Jeqienue, TOProwJisi, peMecia, CTPOUTENbCTBO, apXUTEKTYypa), 00IIeCT-
BEHHO-TIOJINTUYECKON U KYJIbTYPHOM KU3HU. B MOJIMTHUKE OTMEYATIOCH
3apOXKJCHUE JIEMOKPATUUECKUX Hadayl, OOJIBIIMX YCIEXOB JOCTHUIIIA
dbunocodpus (Apucrorens, Jemokput, Cokpat, Ilnaton, I'epakiaut u
1p.). PazBuBanucey nuanekTUka, JOoruka, putopuka. ®umgocodsl mbiTa-
JUCh OOBSICHUTh B PaMKaX HEKOTOPOM pallMOHAIBLHON TEOPHUH yCTPOM-
CTBO OKPY’KAIOILIETO MHUPA, BCEJICHHOM, & TAKKE MECTO W POJIb YEJO-
Beka B Hell. B I'peruu mocneqoBaTebHO BOZHUKAIOT TPU HATYpQuio-
cobckue mkonbl: Monuiickas B Mwuiere (VII— VI BB. o H.3.),
[Tudaropuiickas B Camoce (VI — V BB. 110 H.3.) © AduHcKas (BTopas
noJioBMHa V B. J0 H.3.), KOTOpbIE€ ObLJIM OCHOBaHbI COOTBETCTBEHHO
®danecoM, [Iudaropom Camocckum u Ilnatonom. Bce oHu 3aHuMa-

12
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JUCh MaTEeMaTUKOM, ObLIN, 0€3yCIIOBHO, 3HAKOMBI C MaTeMaTH4YECKU-
MU 3HAHUSIMU JIPEBHUX €TUITIH U BaBUJIOHSH.

[lepBbIM MaTEMAaTUKOM WIJIM, KaK TOT/Ja TOBOPUIIOCH, TEOMETPOM
(kcTaTu cKa3aTh, MaTEMAaTHUKOB HasbiBaiu reomerpamu 10 X VIII B.
H.3.) cuutaroT Pageca. danec (625 r. — 547 r. 10 H.3.) IO OCHOBHOMY
poay 3aHATUM ObUT KYIIIOM, IO CBOMM TOPIOBBIM Ji€JIaM OH MOCETHII
Eruner, BaBujioH 1 nmo3HakOMWJICA TaM C MaTEMAaTUYECKUMU 3HAHUSI-
mu. EMy nmpunuceiBaercs 3aciayra J0Ka3aTeabCcTBa TeopeM: 1) o mpo-
MOPIMOHAIIBHOCTH OTPE3KOB, OTCEYEHHBIX NapajlIeIbHBIMU MPSIMBIMH
Ha CTOpPOHAaX yTJia; 2) 0 paBEHCTBE BEPTUKAJIBHBIX YIJIOB U YIJIOB MPU
OCHOBAaHMM PaBHOOEIPEHHOr0 TPEYrojabHHKA, 3) O paBeHCTBE 90°
BIIMCAHHOT'O YTJIa, OMUPAIOLIETOCsS HAa AUAMETpP OKPYKHOCTH; 4) BTO-
pOro Npu3HaKa paBEHCTBA TPEYrOJIbHUKOB.

Hudarop (570 — 500 rr. 70 H.3.) B CBOEH IIKOJI€ OOBEAUHUI B
€ANHOE 1IeJI0€ TeOMETPHUI0, apu(METHKY, aCTPOHOMHUIO U MY3BIKY —
TaK Ha3bIBa€MbIi KBaJipuBHil. [Iudarop u ero yueHuKu yaesiasiiim MHO-
ro BHUMaHUS TEOPUU YHUCEN, HAJESAI UX MUCTUYECKUMU CBOMCTBAMU.
OHU U3y4au 4ucia YeTHbIC U HEYETHBIC, TPOCTHIC U COCTaBHbIC, (U-
I'YpHbI€, COBEPIIICHHBIE, APYKeCTBeHHBIC. K QUTYpHBIM OTHOCWINCH

1
TpEyTroNbHbIE YhCIa BUAA: 1+2+...+7n = En(n +1),

kBagpatHele: 1+3+5+...+(2n—-1)=n",
npsIMOYToNbHbIe: 2+4+6+...+2n=n(n+1),

(3n—1)n
msTHyroisHble: 1+4+7+...+(3n—-2) = o
T.€. BCE OHU SIBJISIIOTCA CYMMaMH COOTBETCTBYIOIIUX apU(PMETHUECKUX
porpeccuii, a MPOUCXOXKJICHUE HA3BAHUS aCCOIMUPYETCS C TeOMET-
puyecKkuMu pUrypamu

Puc. 1
13
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CoBepllIeHHBIM Ha3bIBAJIOCHh HATYypPaJIbHOE YHCIJIO, PABHOE CYyMMeE
BCEX CBOMX AEIUTENIECH, KpoMe camoro uucia. Hanpumep, 6=1+2+3,
28=1+2+4+7+14, 496=1+2+4+8+16+31+62+124+248. JIpyxkecTBeH-
HBIMHU Ha3bIBAJIACh Mapa TAKWX HATYypPaJIbHBIX YHCEN, YTO CyMMa BCEX
JeuTeNed 0JHOro U3 HUX (0€3 caMoro 3TOro 4Yuciia) paBHa JAPyromy
yuciy. Hanmpumep, uncna 220 u 284: 220=1+2+4+71+142, t.e. 220
paBHO CyMMe BCEX NEeInTeNne qucia 284, a
284=1+2+4+5+10+11+20+22+44+55+110, T.e. paBHO CyMME JEIUTE-
newt yucna 220. [Tudaropeitpl n3ydanu BOIPOCH JETUMOCTH, apud-
METUYECKUE U TEOMETPUUECKUE MPOrPECCUH, TaK Ha3bIBA€MbIE CpE/I-
HUE 3HAYCHMUS:

— + ¥+t

apu(PMeTHIECKOE ¥ = HT A 4! )
n
reOMeTpUYeckoe g =4/XX,...X, ,
n

rapMoHUYecKoe /1 = T T

—+—+.+—

xl x2 xn

Onu ymenu nokasbiBath Teopemy lludaropa (ckopee Bcero reo-
MeTpudeckn). [IpuBeaemM 0JIHO U3 TaKWX JOKA3aTEIIbCTB.

B a b C B a b C
a | & b a
b b? b b
a
4 a b D A b a D
Puc. 2

Ksagpar ABCD co cropoHoil, paBHOW a+b, MOXHO COCTaBUTh W3
KBaJ[paTOB CO CTOPOHAMH @ U b U YEThIpEX MPSMOYTOJILHBIX Tpe-
14
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YTOJIbHUKOB C KaTeTaMH @ U b, 100 U3 KBajpaTa co CTOPOHOM ¢ U TeX
K€ YeThIPEX TPEYroJIbHUKOB. TakuM oOpa3oM, MpUpaBHSB IUIOMIAH,

2
nosyyaeM paseHctsa (a+b) =a’ +b* +2ab=c’ +2ab, otkyna cie-

2 2 2
IyeT, 4To ¢” =a” +b”. Bce 3T0 BbIpakanoch CIOBaMU B TEPMHUHAX
momtaaei. Kpome Toro, oHn ymenu CTpouTh nudaroperckue TpOKu

2 2 2
(3TO Tpu HaTypalbHBIX 4YuCIa a, b, ¢ Takue, 4To0 ¢ =a +b’):

1/ 1/
n; —(n —1); —( +1), €CIM n—  HEYETHOE  4YHUCIO, U
2 2
2 2
n n
n; 5 —1; 5 +1, ecinu n — 4eTHOE YHCIIO.

OueHb Cephe3HBIM UCTBITAHUEM JJ11 NMU(AroperiieB IBUIOCH OT-

KpPBITHE HUPPALHOHAIBHOCTH YUCIA J2 , @ TOYHEE CKa3aTh, HECOMU3ME-
PUMOCTH CTOPOHBI KBajpaTa C €ro auaroHanpto. OnuH w3 nudaro-
penueB I unnac MecanoHTCKUM pelIil HAUTA PALIMOHAIIBHOE YHUCIIO,
KOTOPBIM M3MEpAETCS AMaroHaib kBajparta co ctoponoi 1. (ITo yue-
Huto ITudaropa Bce ympasisiercs (Uu3MepsieTcs) ynciaMu (UMeEJIOCh B
BUJIy PallMOHAJIbHBIMU), U ['UIac UCKaJl YUCI0, KOTOPBIM «yIpaBIis-
eTcs» (M3MepseTcs) NUaroHaidb eAMHUYHOro kBaapara). CyThb €ro
paccyXJIeHuil Oblla MpUMEpHO Tako. Ecim x — niaumHa nuaroHayiu
KBaJpara, TO x* =1+1=2. 3HaueHue x HE MOXKET OBITH IEJIBIM YHC-
nom, T.K. x=1 maer x *=1<2, x=2 pmaer x” =4>2. Toraa oH 6eper

2 17 2 289
X=— ¥ mojydaer x =—<2 U X=—, 4YTO JaeT X =——>
5 25 12 44

Jlonrue MouCKu panvoHaJIbHOTO YKClIa JaBajd TO x* <2, 10 X >2.
W torga ['unnac mpoBOJIUT pacCykAeHUE B O0IIEM BUJIE, KOTOPOE XO-

powo u3BecTHO. [Ipeamnomnaras, 4To CylmecTByET palluOHAIBHOE YUCIIO
2

2.

m 2 m
X =—, IJIe YACNIa M ¥ 1 B3aUMHO-TIPOCTBIC M X =2, T.e. — =2, OH
n n
2 2
m 2p
MoJIy4daer, uto m=2p, n=2q. Takum obpazom, | — | = e U 4yucia
n q

m W n OKa3bIBAIOTCS HE B3aWMHO-TIPOCTHIMH, & B3AMMHO-COCTaBHBIMHU.
CornacHo Apucrtotento («AHanutuka I», c. 23) nmo3xe ObUIO TpoOBe-
JICHO HCCJEIOBAHME W YCTAaHOBJIEHAa HECOM3MEPUMOCThH JMArOHAIIU

15
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KBaJipaTa ¢ €ro CTOPOHOM ¢ MOMOIIBI0 anroput™Ma EBkimma. Apucto-
Telb ObLI KaTErOpUYeCKH MPOTUB MCIOIb30BaHUSI apuU(PMETHUKU B
TEOMETPUH U pa3pelliall MOJb30BATHCS B HEW TOJIBKO LHUPKYJIEM U JIH-
Hetikoi. Cynp0a I'nnmaca cioxkunack Tparudecku. OH MOCTaBUI O]
coMHeHHE OCHOBHOU Te3uc [Iudaropa (cBsitas CBATHIX): «BCE yIpPaB-
JsieTCA YMCIIaMu», U Jomyckai, 4yTo Teopus [Tudaropa He Bceraa Bep-
Ha. Bckope oH ruOHeT B KopaOiekpylieHnd. Takum o0pa3om, BO3HHU-
KAaeT MOTPEOHOCTh B HOBBIX YHCJIAX, OTJIUYHBIX OT pallMOHATbHBIX.
[IpuBenem npunamiexamee A.H. KonmoropoBy noka3areinbCTBO
HECOM3MEPUMOCTH JUAroHa u KBajpaTa ¢ ero ctopoHoi. Hamomuum,
YTO JIBA OTPE3Ka @ U b HA3BIBAIOTCS COM3MEPUMBIMH, €CJIH CYIIECTBY-
€T OTPE30K ¢, KOTOPBIN IIEJI0€ YHCIIO pa3 yKIIAJIbIBAETCA B @ U LIEJIOE
qucyo pa3 B b, 1.e. a=nc, b=mc, Tne n, m — HaTypaibHble yncia. [lo-
HATHO, YTO B 3TOM CJIy4ae OTHOUICHHE JIJIUH PAIlMOHATIBHO, B MPOTHUB-
HOM Clly4ae — UppalroHaNbHO. {15 HaXOXKJIEHUsI OTPE3Ka ¢ UCHOJIb-
3yercsi aroput™ EBKiuja, HamoMHUM €ro cyTh. IIycTh 3amanbl gBa
oTpe3ka a u b. Ecinu oHu paBHbl, T0 c=a=b (m=n=1). Ilycts b<a. To-
r71a OTJIOKUM OTPE30K b Ha a CTOJIBKO pa3, CKOJIBKO BO3MOkHO. Eciu
a=nb, mpouecc 3akoHueH (c=b). Ecom xe a=gqb+r, THe

0<r7 <b, To otkiagsiBaeM # Ha b. Ilycte b=¢q,r, +r, rne 0<r, <r,.
Jlanee OTI0KHUM OTPE3OK 7, HA 7;, 1; = ¢57, + 1, U T.1. Eciiu Ha HEKOTO-

poMm mare r,_, =q,,7,, T.C.F

-, =0, TO r,=c ¥ NOAHUMAACH CHU3Y

BBEPX, JIETKO BBIPA3UTh @ U b uepe3 c. Ecnu ke BCAKuid pa3 nojiyyaem
OCTaTOK, OTJIMYHBIN OT HYJISI, TO OTPE3KH d U b HECOU3MEPHUMBI.

A.H. KonmoropoB npetoxuil cieaytoiiee paccyxacHue. Ilyctsb
nan kBaapatr ABCD co cropoHo a u jauaroHanblo d. Ilycte

a
BC,=BC=a,a CD=r. OueBUIHO, 4TO 7 < 5 (B IPOTUBHOM CIIy-

9
yae OKa)XKeTCsl, UTo 2 ZZ), I03TOMYy, OTKnanbiBasg 7 Ha CD nBakapl,

nonyunm CD, =D D,=rn v D,D =a - 2r =r, > 0. W3 ueprexa
BuguM, uyto C\D, =1, a yron D,C,.D =90°, u npoueaypa moBTOps€eT-
cs1. Heobxonumo otknaasBate Ha DD otpe3ok CiD, paBHBIH 7;, T.€.

16
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Ha AuaroHaJn kBajapara (TpeyroiabHuk D;C;D JIerKO IOCTPOUTH N0
KBaJipara), OTKJIaJIbiBaeM ero ctopony. Ciie0BaTelIbHO, IOJIydaeM
d=a +ry,
a=2rit+r,
1’1:2 ryt rs,
r=2 ryt ry 1 T.1.

B 45° a 67.50 V4 €
r
D
d o 1
7,5° 2%

r

C, :
r 1 D2

A "2

D

Puc. 3

Takum obpazom, mpouecc NpoJoKaeTcst 40 OECKOHEYHOCTH, TaK
KaK BCce ocTaTku 7, > 0.

Bceien 3a uppallMOHAILHOCTRIO +2 ObllIa JI0Ka3aHa UppallioHaIb-
HOCTb \/5, J5 s eens J17 (koHeuHoO, 0e3 J9 u 16 ). ApXUT B KOHIIE

V B. 10 H.3. JIOKa3bIBaeT UPPAIMOHAIBLHOCTh YHCEN BUIA /7 (n+1)
JUTst 11000TO0 HaTypanbHOro uncia n. Ceiyac 3T0 MOXKHO ObLIO OBI J0-
Ka3aTh cleayromuM obpasoM. Ecnu ypasHenue x” —p=0, riue p —
HaTypajibHOE YHUCJI0, UMEET PallMOHAJIbHBIN KOPEHb, TO OH SIBJISETCS
meabIM 4ucaoM (mouemy?), HO ypaBHeHHE Xx° —n(n+1)=0 mensIx

KOpHEH He mMeeT (mouemy?), a CIeIOBaTeNbHO, (/7 (n+1) — yucio

UppalroHabHOE.

Bo Bropou mosioBuHe V B. 10 H.3. ['unmokpar XUOCCKUN MULIET
IIEPBOEC M3 M3BECTHHIX CHCTEMATHUYECKOe M3JI0KeHHe reomeTrpun «Ha-
yana» (10 HaC 3TO COUMHEeHHUEe He Ao1uio). CunuTaeTcs, 4To UX COAep-

17
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YKaHUEe COOTBETCTBYET MPUMEPHO MEPBBIM YEThIpEM KHUram «Hauam»
EBknupaa, HanmucanueiM B 111 B. 10 H.5.

B wactHOocTH, ['mnmokpar uH-
TEpPECOBAJICS TMOCTPOCHHUEM (UTYP,
OTPAHUYCHHBIX JBYMSI Iyramu OK-
PYXKHOCTEN, HA3BAHHBIX <JIYHOUYKAa-
MW», Ui KOTOPBIX C TOMOIIBIO
HAPKYJISL W JIMHEUKU MOXKHO IIO-
CTPOUTh MPSIMOYTOJIbHUK, PaBHOBE-
JIMKAM «JIyHOUKe». lIpuBenem mnpu-
MEp OJHOW M3 TAKUX «IYHOUEK)»
['mnmoxpara.

IIycte nman cektop BOA wu Puc. 4

LBOAz%, Ha xopae AB Kak Ha

JIMaMETPE MOCTPOEHA MOMYOKPYKHOCTh BCA. «JlyHOUYKa» orpaHnyeHa
nyramu BDA n BCA. Ee iomans S =S, —S,, rae S, — mwiomans 1o-

nykpyra BACB, a §,-muiomans cermenta BDAB. Ecnu paauyc cexro-
2
Tr

pa OA=0B=r, To ero muomangs S, :T, a IuIomajgb CerMeHTa

2

rro 1
S, =8, —S,084 =T—§r2. Tak xkak AB =r+2, TO IOWaAb MOJY-
r rv* (zr* 1 ,) 1,
Kpyra S, = U, CJICOBATEILHO, S = — ——r" |==r",

4 4 2 2
1

TO MOJXHO B34Tb IIPAMOYT'OJIbHHUK CO CTOpOHAMH EV nu r, IJiomaiab KO-

TOPOTO pPaBHA IUIOMIAJN «JIYHOUKW». [ MIMOKpaT HaIlled TPU TAKHUX
«JIYHOUYKN» U TOJbKO B XIX Beke ObLIO YCTAHOBJIEHO, YTO UX BCETO 3.
Okazajioch, 4TO JEJO CBOAUTCS K COU3MEPUMOCTH YTJIOBBIX MeEp
BHEIIHEN WM BHYTPEHHEW AYT, MPUYEM OTHOLICHUS MEP MOTYT MNPUHHU-
MaTh TOJbKO 5 3HaueHwmit: 2:1; 3:1; 3:2; 5:1 u 5:3. (B paccCMOTpEeHHOM
ciaydae 2:1).
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A C
C
H & N
a
F b E D
Puc. 5

['eomeTpuueckue METOJbl, pa3pabOoTaHHbIE TPEKaMHU, MO3XKE JIeT-
J1 B OCHOBY r€eOMETpUUECKON aireOpnl. [IepBUYHBIM 371EMEHTOM $IB-
asica oTpe3ok. CloKeHre JBYX OTPE3KOB CBOAMIOCH K MPUKIIAIbIBA-
HUIO OJTHOTO M3 HHUX K JIpPYrOMYy, U paCCMOTPEHHUIO €r0 Ha MPOIOJIKE-
HUU TIepBOTrO. BhuMTaHwe CBOAWIOCH K OTOPAChIBAHUIO MEHBIIIETO
oTpe3ka oT Oosbiuero. [IpousBeneHuto oTpe3koB a U b oTBevan mnps-
MOYTOJIBHUK CO cTopoHaMu a u b. Eciu TpeboBanoch pa3ieauTh OT-
pe30K ab (3TO MPSAMOYTOJBHUK CO CTOPOHAMU @ U b) Ha OTPE30K C, TO
BBINOJIHSJIMCH cenyromue nocrpoenus. Ipsmoyronsank FHKE 310
ab. OH pnoctpauBaetrcsa 10 npsamoyrojbiuka ABFE, tne AH=c. [lanee
HaXOJIUTCS TOUYKa [ KaK MEepPEeCeUCHUEe NPOJOJLKEHUN OTpEe3KOB AK u
FE.

Torna, 0603naunB BC=x, ucnoiyb3ys teopemy dajieca, mosryyaem

¢ AH AK AB b

a HF DK BC «x

9

ab
OTKyJa CJIeayeT, 4To X = —. MOXKHO HEIOCPEICTBEHHO YBUIETh, UTO
c

iomaau npsaMoyroiabHukoB FHKE v BCNK paBHbI, T.€. paBHbI ab u
cx. JIeMCTBUTENIbHO, NPSIMOYTOJbHUK FHKE monydutcs, eciiu yaa-
JUTh U3 TpeyroibHuka AFD tpeyronsHuku AHK v KED, a npsimo-
yroiibHUK BCNK mnoinyuyaercs ynaieHueM u3 TpeyrojdbHuka ACD,
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paBHOTO TpeyroyibHuKy AFD, TpeyronbHukoB ABK u KND, cooTBeT-
CTBEHHO paBHBIX TpeyroinbHuukam AHK v KED.

['peuyeckuM MaTtemMaTHKaM OBLIO M3BECTHO «30JIOTOE CEUYCHUE.
['oBopsT, yTO TOUKa C OCYIIECTBIAET «30JI0TOE CEUCHUE)» OTpE3Ka AB
(CeAB), ecnin

AB AC
. Ecmu o6o3naunts AB=a, AC=x, A
AC ™~ CB
a x > >
TO UMEEM — = winx” +ax—a =0. Mbl OB«
X a-—x
pelnM KBaJpaTHOE YPABHEHHUE U MONYYMIH IPH -~ E
ax/_ x ~J5-1 a \4
3TOM X =—— wm —=——-. Ipeku 9
a
CTPOMIIN npﬂMoyrom)HbIﬁ TPEYroNbHUK ¢ Kare- B D
a

TaMH ad H 5, TOTrJa C€ro TIUIIOTCHY3a pPaBHA

Puc. 6

2 a\/g

a +7 - U OTPE30K AFE=x JIETKO MOCTPO-

. a
WUTh, BBIUYWTAS W3 TUIOTCHY3bl MEHBIIUN KAaTET (DE=5). O10kuB

AC=AE, nonyuum TpebyeMyto Touky C. Bce 3Tu mocTpoeHus BBITIOIN-
HSJIUCh C UCTOJIb30BaHUEM LIUPKYJIS U JuHeiku. Kcratu, kBajpaTHoe

ypaBHeHue x° — px+q =0, rae p>0, ¢>0, npuueM g UMeeT pazmep-

HOCTb 2 — O9TO 1IJIomaab, TAKKC MOKHO peIHI/ITI) PGOMeTpI/I‘-IGCKI/I, cClin
2 2
Pl s, T _p_|p 5
E 2¢q. lak kak x = E - T — ¢ , TO AJIs1 HAXOXKJIECHUSA X TPEOyeT-

Csl BBINIOJIHUTH ciexdyromiee. Ecnu g=ab, To MOXHO HaWTH OTPE30K
\/E . CTporM NOIyOKpYKHOCTh ¢ quameTpoM AB=a+b (AC=a, CB=b).

Torma DC=+/ab :\/5. [Tociie 4ero cTpoMM MOPSAMOYTOJBHBIN

TpeyrojibHuK KLM ¢ runorenyszou KM =§ u KaretoM LM = \/5 , TO-
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2

raa karer KL = pT — ¢ , a x moyryyaercs kak pazHocte KM u KL (ec-
mu KP=KL, to x=PM).
D K
P
| a [1 b | X
A C B L M
Puc. 7 Puc. 8

«JIyHoukm» ['mnmokpara no CymecTBy MPUMBIKAIOT K TPEM 3aa-
yaM JIPEBHOCTH: 1) TpUCeKIus yria, 2) yaBoeHue Ky0a, 3) KkBaapaTypa
Kpyra, KOTOpble HaJio ObLJIO PEIIUTh C TTIOMOIIBIO IIUPKYJIS U JIMHEHKH.
Peub ueT O JIeJICHUU HA TPU PaBHBIC YACTH JAHHOIO yIJja, OCTPOe-
HUU pedpa KyOa mo pedpy kKyda BABOE MEHBIIIETO 00beMa U MOCTPOE-
HUU KBaJipaTa, paBHOBEJIUKOIO KPyry 1o ero paauycy. CTporo Hepas-
PEIIUMOCTD TIEPBBIX JABYX 3a7ad, CBOIAIIMXCA K KyOMYECKHM HUppa-
IMOHAJIBHOCTSIM, Oblla JokazaHa Bannenem B 1837 romy, a
HEPA3pEUIUMOCTh TPETHEN CIIEAYET U3 JI0Ka3aHHOW JImHaemaHoM B
1882 r. TpaHCIEHICHTHOCTH YUCHa 7T .

EBnokcom (=408 — 315 rr. 10 H.3.) ObUIa TOCTPOCHA TEOPHUS OT-
HOLIECHUM W IpOnopuui OTpe3koB. PakThuecku B Teopuu EBrokca
coaepxkuTcsa akcuomMa Apxumena (=287 — 212 rr. g0 H.3.): IJs Jro-
OBIX IBYX OTPE3KOB @ U b HaWAyTCs TaKUe HATypaJilbHbIC YUCIIa M U 1,
410 na>b, mb>a. JIBa oTHOIIEHUA a:b U c:d CUNTAIOTCSI paBHBIMU, €C-
mu: 1) Besikuil pa3 U3 HepaBeHCTBa ma>nb cienyetr mc>nd;, 2) U3 He-
paBeHcTBa ma<nb cnenyet me<nd (31€Ch m U n HATypaJIbHbIC YKCIIA);
3) u3 HepaBeHCTBa ma=nb ciaenyer mc=nd. 37eCh NPOCMATPUBACTCS
aHasiorusi Teopur EBokca ¢ Teopuen IeMCTBUTENIBHOIO uncna Jlene-
KWH/Ia, OCHOBAaHHON Ha CEYEHUSX BO MHOXXECTBE PAIIMOHAJIbHBIX YH-
cen. dakTryecku Teopusi OTHOLICHUM MO3BOJIsIa M30erath mpoosem,
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CBSI3aHHBIX C UPPALMOHAIBHOCTBIO, HIIM YTO TO K€ CaMO€, C HECOU3-
MEPUMOCTBIO OTPE3KOB.

[Tocne 3aBoeBanusi CeBepHoit A(DpUKH HaA IOTO-BOCTOYHOM Oepe-
ry CpemuzemHoro mopsi Anekcanap Makenonckuit B 332 — 331 rr.
JI0 H.3. 3QJI0KWJI TOPOJ, HA3BAaHHBIM B €ro yecth Anekcanapuen. OH
XOTeJl CAEIaTh €ro CTOMIIEH Mupa, HO caM AJIeKCcaHap ymep B 323 1.
710 H.3., a TopoJ 06611 mocTpoeH [Itonemeem Cotepom. OaHOM U3 g0C-
TOINpUMeEYATEeIbHOCTEN ropoaa cral My3eiloH — oOuTaIuIIe My3, KO-
TOpbIM npocyuectBoBail 700 J€T U 0Ka3al OTPOMHOE BIMSTHUE HA Pa3-
BUTHE Hay4dHOU MbICHH. [ITonemel npuriamaer B Alekcanapuro (u-
710c0OB, apXUTEKTOPOB, CKYJIBIITOPOB, €CTECTBOMCHBITaTEeNCH. Jlis
HUX OBUIM MOCTPOEHBI JIBOPIIbI, My3€l U rpomMagHas OubanoTeKa, rie
obL10 coOpano cBbiiie 500 ThicAY pykonucen. 3ech HaXOUIUCh Ma-
Hyckpuntbl ['omepa, [lnarona, Apucrorens, Codoxmna, EBpunuga u
nap. 3neck TBopwiM Amnosjuionuii, Apxumen, Knapmguii Iltonemei,
HNuodant, Ilann, Dparochen u ap. Tyna xe u3 APuH npuesxaer
yueHuk Apuctorens EBkiua (= 365 — 300 rr. 1o H.3.). K sTOMy Bpe-
MEHHU ObUT BHIpA0OTaH JIOTUYECKUM CTHUIIb, METO/]] TPEUECKOM MaTema-
THUKH, KOTOPBIA TIpejnonarai 4eTKUe MpearnoChlIKU, BBEJCHUE OIpe-
JEJICHUM, JIOTUYECKYIO0 CTPOrOCTh BBIBOJOB. HECKOIBbKO PYKOBOJICTB
110 MaTeMaTuKe ObUTH YK€ HamucaHbl 10 EBknmmaa ['nnmoxkpartom, Jle-
oHoMm, TeBnuem u np. EBKkiuj Hamucan psifi KHUT, U3 KOTOPBIX 00JIb-
1Iy1o ciaaBy eMy npuHeciu «Hadana» — pykonuck, coctosiBiias u3 13
MEPraMEeHTHBIX CBUTKOB, HAa3bIBa€MbIX KHUTaMH. BepostHo, EBKiNA
OBLJT XOPOIIIO 3HAKOM CO MHOTMMU MaTeMaTHYECKUMH COYMHEHUSIMHU.
OH B3sU1 U3 HUX BCE JIy4Illee, BCE U3BECTHbIC MATEMATUYECKUE UCTH-
Hbl U SCHO, IOCIIEIOBATENBHO, CTPOrO JI0KA3bIBAET M3JIOXKEHHOE. OH
pa3BUJl IEAYKTUBHBIA METOJ, HAMEUYEHHBIN B akajgeMmuu llimaroHa, Ha
OCHOBE JIOTUYECKUX TPYJA0B APUCTOTENS, KOTOPHIA U SIBISETCSI CYThIO
MartemMaTuku. [1onb3ysace UM, OH, UCXOASl U3 CUCTEMBI OINPEICICHHUM,
aKCMOM U TIOCTYJIaTOB, CTPOUT €AMHYI0O MAaTEMATHYECKYI0 TEOPHIO C
MOMOIIBIO JIOTUYECKOTO BBIBOJIa MpEJIoKeHU U Teopem. «Hauamay
EBKnMaa nexand B OCHOBE IIKOJIBHOM T€OMETPUU OKOJIO ABYX THICSY
JeT. DTa KHWra u3JaBajiach 0OJIbllle BCEX OCTalbHBIX (ycTynas buo-
JUr) 1 00JIBIIE BCETO M3y4alach.
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[ kHMra HaYMHAETCS C ONPEAEICHUI, aKCUOM U mocTtyiaroB. On-
peneneHus uMeroTcs U B kaurax 2-7, 10 m 11, ogHako akcuom u mo-
CTyJIaTOB B Jpyrux kHurax HeT. I[loctymatoB (postulatum (iat.) —
TpeboBaHuEe) OBLIO 5, X POPMYIUPOBKU:

I. Hago motpe6oBaTh, 4TOOBI MOTJIM IIPOBOAUTH MPSAMYIO depes3 2
TOYKH.

II. Hago motpeboBaTh, 4TOOBI MOTJIM MPOJIOIKATh HEOTPAHUYCH-
HO KOHEYHYIO MPSAMYIO — OTPE30K.

[I1. Hamo moTpeboBaTh, 4TOOBI MOTJIM MPOBOJIUTH OKPY>KHOCTH U3
110001 TOYKH TIJIOCKOCTH, KaK U3 IIEHTPA, JJIOOBIM PaIiyCOM.

IV. Hano motpeboBaTh, 4TOOBI BCE TPSIMBIE YTJIbI paccMaTprBa-
JIUCh KaK PaBHBIC YIJIbI.

V. Hago notpeboBath, 4TOOBI JBE MPSAMbBIC, HAXOAIUECS B OJI-
HOM IJIOCKOCTH, pACCMATPUBATIUCH KaK UMEIOIIME OOITYI0 TOUKY, €CIIH
pU TMEPECCUCHUN UX TPETheW MpsSMON 00pa3yeTcsi CymMmMa BHYTPEH-
HUX YTJIOB, HE paBHAs IByM IMPSAMBIM YTJIaM.

Axcuom OBLIO AECSATh, MpHUBEAEM HX (HOPMYJIMPOBKHU, KOTOPHIC
HAYMHAKOTCS CO CIOB «HAJO JIOMYCTUTh, UTO ...»:

I. ABe BenMYMHBI, paBHbIC OJHOW U TOU K€ TPETHEU, PaBHBI MEK-
1y COOOM;

[I. mpubaBmsis K paBHBIM BEJIMUUHAM MTOPOBHY, MOJIy4aeM paBHbBIC
BEJINUUHBI,

III. oTHEUMAss OT paBHBIX BEJIWYMH MOPOBHY, IOJY4YacM pPaBHbLIE
BEJINYMHBI,

IV. nmpubaBiisisi K HEpaBHBIM BEJIMYMHAM MOPOBHY, MOJIYyYaeM He-
PaBHBIC BEJIWYVHBI,

V. oTHHMass OT HEPaBHBIX BEJIUYUH MOPOBHY, MOJy4YaeM HEPaB-
HBIC BEJIMYUHBI.

VI. yIBO€HHE paBHBIX BEJIWYHUH JACT PABHBIC BEJIUYNHBI,

VII. noJIOBMHA paBHBIX BEJIWYMH JAET PABHBIE BEJIUYVHBI,

VIII. coBMelIEHHBIE BCEMU CBOMMHU TOYKAMHU BEJIIMYMHBI CYyTh BE-
JIMYUHBI PAaBHBIC;

IX. mro0ast yacth (MpaBuIbHAs) BEIMYMHBI BCErla MEHBIIIE 1ETI0M
BEJINUUHBI,

X. OpsIMbIE HE MOTYT 3aMbIKAaTh TPOCTPAHCTBA.

(ScHo, 4TO peub UAECT O TEOMETPUUECKUX TOHSATHUSAX)
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[To3:xe cucremMa akCMOM T€OMETPUU HEOJHOKPATHO MEPECMATPHU-
Bajach, HO Haubosee pacIpoOCTpaHEHHOU U oO1Ie-
MIPU3HAHHOW fABJISAETCA cucTteMa akcuoMm /. ['miib-

5 OoepTta, B TEPBOM peAaKIMU OMyOJMKOBaHHAs B
A 1899 r. B counHenun «OCHOBAHUSA T€OMETPUI.

[1o3xe OH BHEC B HEE psii JONOJHEHUM U yCOBEp-
' ICHCTBOBaHU. KpoMe akcHMOM M IOCTYJIATOB, B

nepBon kaure «Hauvam» cogepxurcs 36 MOHSATHN
Puc. 9 OCHOBHBIX (PUTYp, UX PABEHCTBA U HEPABEHCTBA,
NEPIECHANKYISIPHOCTH U MAPaIETbHOCTH MPSMBIX

Y TUIOCKOCTEN U 48 TeOpeM-IIPEII0KEHHM.

Ha npumepe npennoxenus 1 mpoaeMOHCTPUPYEM CTUIIb U3JIOKE-
Hud. CyllecTByeT paBHOCTOPOHHUM TPEYTrOJIbHUK € JIFOOOW TaHHOW Ha
II0CKOCTH cTOpOoHOMN AC.

1) MOHO MBICIUTH OKPY>KHOCTh, HAPUMEP 0O, C HIEHTPOM B TOYU-
ke A u paguycom AC (noctynat 3).

2) MOXXHO MBICIIUTh OKPY>XKHOCTb, Hampumep P, ¢ uenrtpom C u
panuycoM CA (moctynar 3).

3) CymiecTtByeT npsiMasi, mpoxoasiias uepe3 4 u B, rae B — Touka
repeceyeHust OKpykHocTer o u B (mocrynar 1).

4) CkonctpyupoBanu TpeyroibHuKk ABC (onpenenenue Tpe-
YTOJIbHUKA).

KoneuHo, B myHkTe 3 He 0OOCHOBAHO CYIIIECTBOBAHUE TOUKHU B,
YTO HEBO3MOXKHO CJieJlaTh 0€3 aKCMOMBbI HENpPEephIBHOCTH. EBKINT
ONMPAETCS B 3TOM CJIy4ae Ha UHTYUIIUIO U OTIbIT.

Bo II xHure usmaraercsa paBHOBEIUKOCTh MTPSIMOYTOJILHUKOB, YTO
MOTOM MCIHOJIb3YyEeTCSl B CJIOXKHBIX MpeoOpazoBaHusix. B Hel, Hampu-
Mep, COAEPKATCA 1Ba IPEIIIOKEHUA-TEOPEMBL:

1) [IpAMOYTOJIbHUK, OCHOBaHUE KOTOPOTO COCTOWT W3 1 cjarae-
MBIX, PABHOBEIWK CyMME 7 TMPSIMOYTOJbHHKOB C OCHOBAaHUSIMH Ha-
3BAHHBIX CJIAra€MbIX U BICOTAMHU MEPBOTO MPAMOYTOJIbHUKA.

2) KBagpat, mOoCTpOEHHBIN HAa CyMME JBYX OTPE3KOB, PABHOBEIIUK
CyMME JIBYX KBaJIpaTOB CO CTOPOHAMU @ U b W yJABOCHHOMY MpPSIMO-
YIOJIbHUKY CO CTOpOHaMU a W b (HETpyIHO Yy3HaTh (QopMyy

(a+b) =a*+b* +2ab).
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M B III xaure paccmarpuBaercsi Kpyr M €ro
BJIEMEHTHI — [IEHTP, XOP/bl, IICHTPAJIbHBIC U BIIU-
CaHHbIE yribl. PaccMoTpum, Hampumep, Mpemio-
XKEHHE | 0 HaXOXKIEHUH LIEHTpa Kpyra.

19 [IpuBeneM mnOCTpOCHUE, HE CIEAysS CTHUIIIO

C «Hauan». Bo3bMeM J1B€ MPOU3BOJIBHBIE TOYKH A

A B u B Ha okpyxHocTu. CTpoutcsi (MBICIUTCS) XOp-
N na AB (moctynat 1). Jloka3pIBaercsi, 4TO BCs
XopJia, KpoMe€ TO4eK A W B, HaXOAUTCS BHYTPH

Puc. 10 kpyra. Haxonurcs cepeauna otpeska AB — Touka

C. Ilposogutrcs CX L AB. U myctb M u N —
Touku nepeceueHuss CX ¢ okpykHOCThIO. Haxomutcs cepenuiHa oT-
pe3ka MN — Ttouka O u JOKa3bIBAECTCS, UTO OHA SABJISETCS LIEHTPOM
Kpyra.

B kuure IV paccmarpuBarotrcsi Gurypbl, BIUCAHHbIE B KPYT H
ONMCAHHBIC OKOJIO HETO, B YaCTHOCTH, MPABUJIbHBIE MHOTOYTOJIbHUKHU
C gucjaoM ctopoH 3-2",4-2",5-2"15-2" u ux MoCTpOeHHE IS JIIO-
O0ro HaTYpaJbHOIO YHCTIA .

Kuura V cogepxut teoputo otHouieHuid EBnokca, 1.e. daktuye-
CKHM T€OPHIO JEUCTBUTEIBHOTO YHCIIA.

Knaura VI mocesiena teopun moao0uss MHOTOYTOJBHUKOB, WX
CBOMCTBaM, B TOM YHCJIE OTHOIIEHHUIO HUX MEPUMETPOB W IUIOMIAACH,
OHa coJiepkuT Teopemy Daneca.

B xnurax VII, VIII u IX u3znararorcs Hayana T€OpUU JICIUMOCTH
HATYpAJIIbHBIX YHUCEJI, TACTCA HA4Yajl0 TEOPUU MPOCTHIX M COCTABHBIX
qyucesl, JOKa3bIBA€TCd OECKOHEUYHOCTh MHOXKECTBA MPOCTBIX YHCEN
(mokaxurte 3T0), mpuBOAUTCS anropuT™m HaxoxiaeHus HOJ n HOK
HaTypaJIbHBIX YKCeN. B HUX coaepxkarcs mporpeccuu U Teopema o Co-
BEPIICHHBIX YHCIIAX:

Ecmn yucmo S = ZZ" npocToe, To unucio S, =S-2" coBeplieH-
k=0
HOE (JIOKaXXUTE TEOPEMY CaMHu).
[Ipu n=1 nonydaem 6, n=2 maet 28, nuga n=3 uuciao S=15 cocras-

Hoe u S, =120 He saBnseTcs coBepmeHHBIM, Ipu n=4 S, =496, oHO
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coBepuieHHOe. OcTaeTcs A0 CHUX MOp HEHU3BECTHBIM, BCE JIM COBEP-
IICHHBIE YMCIIA HCUEPITBIBAIOTCSA MPUBEICHHBIM MIPEICTABICHUEM.
B kuure X mpoBOAMTCS KiacCUPUKAIMS UPPALHMOHATBHOCTEH

Buna yVa £b ,tneanb - COU3MEpPUMBbIE OTPE3KHU.

B knaurax XI, XII n XIII n3naraercst crepeoMeTpusi: B3aUMHOE
PACIIONIOKEHUE MPSIMBIX U IUIOCKOCTEW, B YAaCTHOCTH, NEPIECHIHUKY-
JSIPHOCTD, MAPaLICIbHOCTh, CKPEIIUBAEMOCTh (MIPSMBIX), MPU3MbI U
uX KiaccupUKaIys 1Mo BUJAM, TUPAMUIbI, JOKA3bIBAETCS PAaBHOBEIIH-
KOCTh TETPA’APOB NPHU PABHOBEJIMKOCTA OCHOBAHUW UM PABEHCTBE BBbI-

COT U TOT (pakT, 4TO O00OBEM TEeTpaldJpa COCTABISAET 3 obbema Tpe-

YTOJIbHOM MPU3MBI MPU PABHOBEIMKOCTH UX OCHOBAHWUW W PABEHCTBE
BBICOT.

Haxopastcst oTHOIIEHUST 00BEMOB IIAPOB, MOCTPOEHUE TIATH TTpa-
BWJIBHBIX MHOTOIPAaHHUKOB U JIOKa3bIBAETCA, YTO UX TOJIBKO 5: TETpa-
3Ap, TEKCadJIp, OKTAdAp, HoAeKa’aAp, ukocadap. IlpuBenem nokaza-
TEJICTBO ATOM TeopeMbl. B ocHOBY mnonoxum dopmyny OIitnepa
B+I—-P=2, rne B — uucno BepmwuH, [ — rpaHeid, P— pebep MHOro-
rpaHHuKa. [lycTh B3AT NpaBUIIbHBIM MHOTOTPAHHUK, TPAHSIMH KOTOPO-
ro SBJISIFOTCS] NPABUJIBHBIE 71-YTOJIbHUKH, a U3 KaXKJI0W BEPIIUHBI BbI-

XOJAT § pedep, COCTaBISAIOIINE paBHblE MHOTOTpaHHbIe yribl. Toraa
2P 2P
n1=2P, s-B=2P, [=—, B =—_ lloacraBiss NOJy4YeHHbIE BbIpaXKe-
n s
. 2P 2P
HUA B (popMmyny Diliiepa, mojiydaeM paBE€HCTBO — +——P =2, u3
s n

KOTOpPOTO UMEeM
1 1

s n
1 1 1 1 1

cilemoBarejpbHO, —+—>—. Tak kak s=3, 10 —<— ™H®
s n 2 s 3

1 1 1 1_1 11
—=———+—>———=—, a NodToMy n<6, TakuM oOpasom, n<5.

n 2 s P 2 3 6
AHaJIOTUYHO JTIOKa3bIBAETCS, YTO § <5.

1 1
_+_,
P 2
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Tak Kak HepaBeHCTBA S =4 U n =4 HE MOTYT BBINOJHATHCS OJIHO-
BPEMEHHO, TO cliydau n=s =4, n=4,s=5;n=5,s =4, n=s5= 15 He-
BO3MOKHBI. OCTaBIIMECS IISITh BO3MOKHBIX BAPHAHTOB CBEJIEM B Ta0-
JuIly. 3a1aeM 3HA4Y€HUA S U 1, Beiaucisiem P, B, I,

n| S| P B |T Bun
MHOTOTPAHHMKA
6 |4 |4 |Terparap

12 |6 |8 | Oxkrarap

30 |12 | 20 | Ukocarap

12 |8 |6 |TI'ekcarap

30 (20 | 12 | Homexkarap

DN | B |W[ W W
Wl W bk W

IIpu mocTtpoeHUH MaTeMaTUYECKUX TEOPUM B aHTUYHOM I 'penun
BBIJIEJISIETCS KJIACC MPOOJIEM, CBSI3aHHBIX C MOHATHEM OECKOHEYHOCTH,
NPEACIIBHBIMU EPEX0IAMH, COOTHOLICHHEM IHUCKPETHOTO U HEIpe-
peiBHOTO. B Tpynax Jlemokputa (460 — 370 rr. 10 H.3.) BBICKa3bIBACT-
Csl aTOMHUCTHYECKAsA TEOPUsI CTPOCHUS BEIIECTBA, KOTOpas NEPEHOCUT-
Csl B MaTeMaTUKy U (PAKTUYECKU MPUBOJUT K OECKOHEYHO MajbIM Be-
anyruHaM. Hammce HayyHble NPOTUBHUKU 3TOTO, B YaCTHOCTH, 3€HOH
(poamicst okoso 500 r. 70 H.3.) NPUBOJAUT JOTHMYECKHE I1apaJOKChl
(amopun):

1) nuxotomusi, 2) Axunnec u Yepenaxa, 3) moJieT CTPEJIbl.

Nnest nepBoro napajgokca COCTOUT B TOM, YTO HEJB3S MPEOJOJIETh
paccrosinue oT A 110 B,

'ﬂ'l i L IE

G C
2 1

HE Ipouas nepBoi nosoBuHbl nytd AC,; HO nonacts B C;, HEBO3-

MOHO, He noina no C, — cepenunbl AC, u T.4. TakuM o0Opazom,

JBUKCHUE HE HAYHETCHL.

BTopoii mapagokc cOCTOUT B TOM, 4TO AXHUIIIEC, KOTOPBIA OCKHUT
co cKopocThio 10 /., HEe JOrOHUT Yepernaxy, HaXOMSIIYOCS B Hadajlb-
HBII MOMEHT Ha 10 M Briepenu HEero, Tak Kak moka oH mpooexut 10 m,
OHA IIPOIOI3ET HEKOTOPOE PACCTOSHUE S|, MIOKA OH IIPOOEIKHT 5 M,

yepernaxa Mporois3eT pacctogHue S, u T.4. Takum oOpazom, akTuye-
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CKHU JIEJIO CBOJIUTCA K CYMMHUPOBAHUIO OECKOHEUHOTO PsiJia, HO 3TO CO-
NPSKEHO € MPEIeIbHBIM EPEXO0I0M.

YMenue obpamaThCsi ¢ OECKOHEYHO MaJbIMU BEJIMUYUHAMHU U OCY-
HICCTBJISITh MPEACNIbHBINA TMEepexo]l TPpeOOBaNIOCh W I HAXOXIACHUS
iomaaeu miockux guryp (kpyra, ero yactei, napadoIudecKoro cer-
MEHTAa U T.I1.), 00beMOB TeJ1. CuuTaeTCsl, YTO OJUH U3 PAHHUX METOJIOB
BBIYMCJICHUS TUTONIAZEH — METOJI MCUEPIIBIBAHMS, NMPEMIOKEH EBIOK-
coM. Mnes MmeTosia COCTOUT B TOM, YTO B KpUBOJMHEHHYIO purypy (ma-
pabOIUYECKUN CEerMEHT, K MPUMEPY) BIHUCHIBAIOTCS MHOTOYTOJIBHUKH,
npUOIMKAIOIIME CETMEHT BCE TOYHEE W TOYHEE. 3aTeM HESIBHO C IO-
MOIIIbI0 UHTYUTUBHBIX U MPAKTHUYECKUX COOOPAKEHUN JEIaeTCs HEUTO
BpPOJI€ MPENEIBHOr0 MEPEX0a, B PE3YIbTaTE MOIYYaeTCsl TOUHOE 3HA-
YyeHue IUIo1aau (3To HanomuHaeT Mepy JKopana).

OrpoMHbIi BKJIaJ] B Pa3BUTHE MH(PUHUTE3UMATBHBIX METOJIOB BHEC
Apxumen (287 — 212 rr. 10 H.3.). OH OpoBeENl B MOJIOAOCTH HECKOJIBKO
JeT B AJIEKCaHAPUM U HA MPOTSIKEHUM BCEH CBOEW KU3HU MOJJICPKU-
BaJI CBSI3b C €€ YUYEHBIMU. ApXUME]l — TCHUAIbHBIN YUYEeHBIA IPEBHOCTH.
Ha3zoBem 4acTh €ro pykomnuceu, pa3aeiauB UX Ha TPU TPYIIIIbL:

I rpynna:

1. «O mape u uuIuHApPe» (2 KHUTH).

2. «I3mepenue kpyray.

3. «O MHOTOTrpaHHUKAaX».

4. Teopema Apxumena: TJI01IA/Ib TPEYroJIbHUKA

S = \/p(p —a)(p—-b)(p—c), KxoTOpast mO3OHEE MEPEOTKPHITA H

omy0nukoBaHa ['epoHoM.
5. IlocTpoenue (MpuOIMKEHHOE) MPABUILHOTO CEMUYTOJIbHUKA.
6. «IlcammMuT» (MCUHCIICHUE TTIECUUHOK).
Bce 3t1 paboThl cyniecTBeHHO qonoiHsoT «Havana» EBkiauaa.

II rpynma:

1. «KBagpatypa napaObob».

2. O koHoHMJax U chepouiax.

3. O cnimpansx.

Konoupamu Apxumes; Ha3bIBaa nmapaboouabl BpalleHus, a cde-
pOUJAMHU — BIUTUTICOU/IBI.
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B stux paboTax BBIYUCISAIOTCS IUIOMIATU IJIOCKUX (UTYp U KPH-
BOJMHEHHBIX IMOBEPXHOCTEH C HMCIIOIb30BaHHEM OECKOHEUHBIX IIPO-
11eCCOB, (haKTUUEeCKU ApXmMme]] 0YeHb OJM3KO MOAOIIEN K ITOHSTHIO
npejaena.

[II rpynma:
l. «Tpaktar 0 paBHOBECUU O
IJIOCKUX (Uryp WM O IEHTpax
MIOCKUX QUTYp».
2. «Tpaktar 0 MIaBAIOIIMNX
Tenax».
IIpuBeneM psa pe3yIbTaTOB # 5 o
U3 3TUX padoT.
Apxumesn I0Ka3all, 4ToO IUIO- Puc. 11
maabp napaboIuYecKoro CerMeHTa
ADB paBHa %SAADB WIN Spapc, TAe AC= gAB.
e OH Takke JoKazajl, 4To «IlIO-
| maas chepsl B UEThIpE paza OOJbIIe
ioniaau ee OOJBIIOro Kpyra», T.€.
R 477R*; nnomaab MWApoBOro CErMEHTa
B pPaBHOBEJMKA KPYTy, paguyc KOTOPO-
0 i r0 PaBE€H OTPE3Ky €ro IpsAMOU, IpOo-
BEJICHHOM M3 BEPIUIMHBI CErMEHTa K
OKPYKHOCTH €r0 OCHOBaHMSI.

Jl1s1 Hac 9TO He mpobiaeMa:

b
n2 .
Puc. 12 S—2ﬂ';[y\/1+(y) dx=

C npyroii CTOpOHHI,
AM* =R*—*, MB*=R*—r*+(R-r)’=2R*-2 R .
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Ho Benp B pacnopspkeHun ApxuMena He ObLUTIO MHTErpana. Apxu-
MeJl YCTaHOBWII: «J[js1 BCSIKOTO MIapa MUIMHJP, UMEIOIUNA OCHOBAHU-
€M OOJIBIIION KPYyT 3TOrO I11apa, a BLICOTON — OTPE30K MPSIMOi, paBHBIM
TMaMeTpy IIapa, ¥ caMm OyJeT B MOJITOpa paza OOoJbIIE MTOBEPXHOCTH
mapa» (Llutupyercst Ho kaura Augponosa H.K. « Tpunorus npeamera
U METoJla MaTeMaTtukn».) He pyyasich 3a TOUHOCTh LIUTATHI, OTMETUM
TaK ke, 4ro Vy :V,=3:2, KpoMe TOro, 4ro Sy :Scp=3:2. «Bceakui
KPYT PaBHOBEIUK MPSIMOYTOJIbHOMY TPEYTrOJIbHHUKY, OAUH U3 KaTETOB
KOTOPOTO PaBEH PaAuyCy Kpyra, a IPyro IJIUHE OKPYKHOCTW». JlJis

2
HAcC 3TO OYEBHUIHO Er -2rT =7 r", HO BEJb PAaBHOBEJIUKOCTh JI0Ka3a-

Ha FeOMETpUYECKH B Ayxe EBpokca. Apxumen paccMOTpesl MHOTO-
I'PaHHUKH, KOTOPbIE HA3bIBAIOTCS MOIYNPABUIBHBIMU (HAlpUMEp, OK-
Ta’/Ap, OTPAHUYEHHBIM YEThIPbMS NPABUIBHBIMH PABHBIMU TPEYTOJIb-
HUKAMH U YETHIPbMsI MPABHJIbHBIMU PaBHBIMH IIECTUYTOJIbHUKAMH).
Apxumen paccMoTpen 13 TakuX MHOTOTpaHHHMKOB, a BCETO WX CyIIe-
ctByeT 15. B tpakrare «Ilcammut» (OT rped. "mecok") oH CTaBUT 3a-
a4y HaWTH YUCJIO IMECYMHOK, HAaXOMSIIMXCS B IIApE C LIEHTPOM B
LEHTpE 3eMJI, a PaJAUyCOM, PABHBIM PACCTOSHHUIO MEXIY LIEHTPAMHU
3emun u ConHua. JIefcTBys HE TOJBKO Kak TJIyOOKO MBICIISIIHMI Ma-
TEMAaTHK, HO M KAaK MPEKPACHBIA SKCIEPUMEHTATOP-ACTPOHOM, OH
OlLICHMBaeT paauyc mapa. [loHumas, 4To 0OBEMBI IIAPOB OTHOCSTCS
KaK KyObl UX paguycoB, ApXuUMeJl HAUYMHAET C BBIYMCICHHUS YuUCIa

1
MECYMHOK B IIape PaBHBIX MAKOBOMY 3€pHBIIIKY (IMaMETpP paBeH 20

F0liMa), B KOTOPOM cofiepskuTcs He 6onee 10° mecumnok (Mupuana),
BTOpOM 1map Oepercs nuameTpoM 1 mwoitm = 2,54 cM, B KOTOPOM CO-
nepxutca 10*-40° = 64-10" necunnok. Tpetuii map Gepercs auamer-
poMm 100 aroitMoB, YETBEPTHIN — 10* mroiiMoB 1 T.1. B ToM mape, o0 Ko-
TOPOM peub IIja Bbille, nomyuusnoch 10°° mecumHok, HO Apxumen
UJET Jalbliie, YBeIUYuBas auaMmeTp miapa. OH co3daeT CBOKO Jecs-
TUYHYIO TTO3UIIMOHHYIO CUCTEMY CUHUCIICHUS:
Yucna nepssie: 1, 10,107, ..., 10’ (I oxTama);

Yucna sropsie:10°,10°, ..., 10" (Il oxTaga);

8-2+7

Yucna Tpetbu: OT 10*® 10 10 (IIT oxTana)
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Yucna yeTBepThIC: OT 10*® 10 10***7  (IV okraza)

108
Uucna oxragusle:  10*'"  (okTama oxkTamHbIX YKMcen) U T.A.

Tem cambiM (haKTHYECKHM yCTaHABIWUBAETCS OECKOHEUYHOCTH MHO-
KECTBA HATYypPAJIbHBIX YHCEN. ApXHUMeE]l ONEepUpPOBal C OYEHb OOJIb-
muMu yuciaamu. B 3amadye o Obikax ['ennoca oH monydaer yucieH-
HOocTh  craga 50389073, a mnpu  pemICHUH  ypPaBHCHUSA

x> —4729494 - y* =1 B 1eNBIX YHCIAX OH UCIONB3yeT Yucio ¢ 206545

3HaKaMH. ApXuUMeJ Haliea 0OObeMbl TeJl, MOJYYEHHBIX BpallleHUEM dJI-
2 2

X Y . . 4 2
mnca —+<5=1 BOKpyr kaxmol wus oced V,=—7z-b’a u
a b 3
4 y
V,=—m-a"b W1 BBIACHWI, KakOl W3 HUX OOJjbllIe (OYEBUIHO, €CIH

2 2
x
a>b, To V, >V,). OH n0oKa3bIBa€T, 4TO DILIMUIIC —2+z—2 <1 | paBHo-
a
BEJIMK KPYTYy C paiulycoM 7 =+/ab . ApXxuMes pacCMaTpuBacT CIIUPab
¥ = 0/, KOTOpas Ha3BaHa €ro MMEHEM, U Hallles IUIOIab, «3aMETCH-

HYI0» PainyCOM—BEKTOPOM IpU U3MeHeHuu ¢ ot 0 10 27.

B tpakTare «O paBHOBECHH IUIOCKHUX (PUTYP ...» pEIIalOTCs 3a1a-
YU CTATUKU HAXOXKACHUS IIEHTPAa MAacCChl IJIOCKOH (PUTYpBI, Tam ke
paccMOTpeHa TeopHus phlyara.

B tpaktate «O mnaBaronmx Tejaax» OH YCTaHABIMBAET, YTO «IIO-
BEPXHOCTh JKHUJIKOCTH B COCTOSIHUM IIOKOsI MpuHUMaetr (opmy cde-
pBI», TaM ke OH (OPMYJIHPYET «3aKOH ApXuMea», paccMaTpHBAET
yCJIOBHMSI paBHOBECUs Tell (ChepuueCKHMX CEerMEHTOB, IapaldoJIoHn/IOB,
chepou10B, MIIABAIOIINX B KUIKOCTH).

Iparochen (=276 — 194 rr. 1o H.3.) BIEpBbIC HAIIET PaguycC
3emnu. OH HalIeN PacCTOSHUE MO MEPUAMAHY 3€MJIM, OTBEYAIOIICE

712", oHo paBHsuiock 5000 craguii. CnemoBaTenbHO, JIMHA BCETO

mepuauana 5000 - §6O =5000-50=45000kM (momymieHa omuOKa

o /_

okono 11%, nacrosmas gmuHa cocrasisier npumepHo 40 ThIC. KM).
OH Haien cnocod HaxO0XKJIeHUs MTPOCTHIX uncen («peirero Iparocde-
31



Hcmopuﬂ U Memo00102UsL MaAMeMamuKu

g 1
Ha»), pa3paboTajl HOBBIM KajleHAaph W J00aBua kK 365 cyTkam 7

4acTh JHS, YTO MIPUBOJIUT K BUCOKOCHBIM TOJIaM.

Tpanguuuu EBkiauma m Apxumena B AJEKCAaHAPUNWCKOW IIKOJIE
IpOAODKUIT AnoJioHuii (=260 — 170 rr. mo H.3.), TOCTPOMUBIIUN
TEOPHUI0 KOHWYECKNX cedeHuid. OH 00J1a1an BIJAIOIMIMMUCS MaTeMa-
TUYECKUMHU CIOCOOHOCTAMH M K HEMY OOpallaiich HE MO UMEHH, a
MPOCTO «BEJIMKUN MaTreMaTuK». AIMOJUIOHHEM HamucaH TpaktaT «Ko-
HUYECKHUE CeUEHUs» U3 8-MU KHUT. [lepBbie 4 KHUTH AOIILIN 10 Halle-
ro BpEMEHHU Ha TPEYECKOM SI3bIKE, cleayronme 3 — B apaOCKOM Mepe-

Puc. 13

BOJIE, a TIOCJIeIHSS ObLIa yTepsiHA U TIO
komMeHTapusiM Ilanma (320 r. H.3.)
BOCCTAHOBJICHA AHIJIMHCKUM MaTeMa-
TuKOM OamyHaoM [ameem (1656 —
1742 rr.). Konnueckue ceyeHus Moiry-
YuiIu Yy ATIOJUIOHUSI Ha3BaHUE: SIUIHUIIC,
napabosa, runepoosia, KOTOPhIE CYIIle-
CTBYIOT U TOHbIHE. CBOMCTBO mapado-
JIbl, HW3BECTHOE CE€HYac B  BHUJC

2
y~ =2px, YCTAaHOBJICHO ATIOJJIOHUEM

r€OMETPUUYECKHU.
B3sar mnpsMou KpyroBoM KOHYC
(SA|B; — ero oceBoe ceuenue). IIpo-

BeneHa miockocte OPQ 1 ASB, (PQ L1 A B,), oHa e napajuleiabHa

obpasyromeit S4,. [Inockoctse ANB mnapasuieabHa OCHOBAHUIO KOHY-

ca. VI3 mpou3BOIbHON TOUYKH N OKPYKHOCTH, TTOJTYYEHHOW B CEUEHUH,
OMyCKaeTCs NMepNeHIuKyIsAp Ha nuameTp AB, T.e. NM 1 AB.

[Tomygaewm:
1) MN? = AM - MB(AANB — npsmoyronsHslii 1 MN L AB).
M MB K
2) AOMB mogobeH asko, OTKyAa 0— =—— MB= —OOM X
SK KO SK

0,

3) AM = KO, nostomy MN’ = KOI;—KOM =2p-OM ;

4) y* =2 px, «HEPENAHO BBIIIE TEOMETPUIECKHY.
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Tak momyuaercs ajis a06oro ceuenust ANB, riae Obl HU B3STh Ha
BBICOTE KOHYCa TOUKY M.

B I xHure ycTaHaBIMBarOTCS OCHOBHBIE CBOMCTBA KOHUYECKHX
CECUCHUM.

Bo II kaure BBoAsTCS (BIIEPBBIE) ACUMIITOTHI U PAaCCMATPUBAIOTCS
KacaTeJIbHbIE MPSIMbIE K KOHUYECKAM CEUCHUSM.

B III xkHure m3yyarOTCs paBEHCTBA IUIOMIAAEH MPSAMOYTOJIBHBIX
buryp, CBI3aHHBIX ¢ KOHHYECKUMHU CEYCHHUSIMU, a CAMH OHU paccMar-
PHUBAKOTCS KAaK TE€OMETPUYECKHE MECTA TOYEK C ONPEACICHHBIMHU
CBOMCTBaMH.

B IV kHure paccMmatpuBaeTcs BOIPOC, CKOJIBKO TOUYEK Iepeceye-
HUSI MOTYT UMETh KOHMYECKUE CEUCHUS C OKPYKHOCTBIO M JAPYTHMU
KOHUYECKAMU CEUCHUSMU.

B V kHure paccMOTpeHbl HOPMAJIM K KPUBBIM U UX MIOCTPOECHUE.

B VI kHure BBOAUTCS MOHSATUE KOHTPYIHTHBIX U MOJOOHBIX KO-
HUYECKHUX CEUYCHUN.

B VII u VIII kHurax paccMaTpuBaroTCs CONPSKEHHbBIEC TUAMETPBI,
YCTAHABIMBACTCA WHBAPUAHTHOCTh CYMMBbI KBaJPaTOB COIPSIKECHHBIX
JTAAMETPOB KPHUBBIX.

dakTuYecku AMNOJJIOHWNA ObLT MPEBECTHUKOM AHATUTUUYECKOMN
F€OMETPUU, TEOPUM KPUBBIX BTOPOrO IMOPSAKA, MHOCTPOCHHOM B
XVIII Beke P. Jlekaprom u I1. @epma.

Eme onHuM 3aMedaTtenbHbIM MPEICTABUTEIIEM AJIEKCAHIPUUCKON
mikosbl Obut KiaBauii IlTonemeii (ok. 85 — 165 rr. H.3.). OH Hanucan
«bounbiioe counHeHue» (cocrosiBiiee U3 13 KHUT), apaOCKHe MaTema-
TUKH Ha3Bajdu ero «Camoe 0OJIbIIoe COYMHEHUE, M0-apadCKu «AJlb-
MarecT». B HeM OH u3narai cucTeMy MHUpa, pacrooKeHUE HEOECHBIX
TEJ U UX 00pallleHUe, OMUCHIBAJ SIBJICHHUS CYyTOUHOTO ABMkeHus. Cuc-
TeMa Mupa Obu1a reoreHTpudeckoir. OH paboTtan B AJeKCaHAPUINCKON
oO0cepBaropuu. CBOM UCCIEAOBaHUS MPOBOAMI C MOMOIIBIO aCTPOJIs-
OuM, MOCTPOUIT HEOECHBIN rI100yc, HA KOTOPOM OBbLIIM HAHECEHBI 3BE3-
IIbI U CO3BE3/IUS C UX JIOATOTaMu U mupoTaMu (cpepuyeckne Koopau-
HaTbl). B «AnpMarecte» rpedeckas TPUTOHOMETPUS TOCTUTJIA BBICIIIE-
ro ypoBHs (mpuBeneHbl hopMmyibl sin(a + f), cos(a+ ), TaOiauibl

xopx ¢ maroM B 30”), monoiHena reomerpus EBkinaa. M, B yacTHO-
CTH, JI0Ka3aHa TeopeMa, HocsIas TEeNnepb €ro UMs: MPOU3BEACHUE
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JUIMH JIMarOHAJIE BIMCAHHOTO B KPYT YETHIPEXYTOJIbHUKA PAaBHO
CyMMe€ TMPOU3BEICHUN JUIMH €ro MPOTHUBOMOJIOKHBIX CTOpOH. Ee He-
TPYAHO 0Ka3aTh C MOMOIIBIO TEOPEMBI CUHYCOB.

IIpuBenemM HEKOTOpBIE CBencHUS O aeArenbHOCTH JInodanta
(oxomo 250 r. H.3.). U3 ero «Apudmerukuny, cocTosiBiiel u3 13 KHur,
COXPaHUJIOCh 6, B HUX COJAEprKaTCs Havyaia aareopanyeckux METOOB.
Putopuueckas anrebpa EBkinuga m Apxumesna 3aMeHSICTCS CUHKOIIH-
POBAaHHOM, B KOTOPOIl YNOTPEOJAIOTCS COKPAIIEHUSI CJIOB, CBS3aHHBIX
C aNnreOpanvyecKMHU MOHATUIAMH. 3aJja4l, KOTOPhIE OH paccMaTpuBal,
CBOJWJIMCh K YPAaBHEHUSAM WA CUCTEMaM yYpaBHEHUU MEPBOM U BTO-
PO CTETEHU, B TOM YUCJI€ HEOTIPEACICHHBIM.

[Tpumepsr:

1) HaifTu nBa uuciia Tak, 4TOObl UX MPOU3BEACHUE HAXOAWIOCH B
3a/[]aHHOM OTHOLICHHH K UX CyMMe, T.¢. Xy =k(x+y);

2) Pa3noxuTh JaHHOE KBAaJAPATHOE YMCIIO a’ =16 Ha nBa KBaJpa-

2 2
16 12
Ta| — | +| — | =16.
5 5
A TakKe 3a71a4u, NPUBOJAIINE K YPABHECHUAM 3-U U 4-U CTEIICHU:

1) x kyOy u KBajgpaTy NpuOaBUTh OJWH U TOT K€ KBaJApaT Tak,
2 2 2
4yTOOBI KBaJpaT OCTAJICA KBaJpaToM, U KyO — Kyoom, T.e. ¥y  +Xx™ =u",
2 2
2+ x’ =1
2) HaiiTu 3 KBajapaTa Tak, YTOObl CyMMa UX KBaJPaTOB ObLjIa TaK-
2 2 2
xe KBa,Z[paTOMi(xz) +(y2) +(zz) =u’.
HeonpenenenHsle ypaBHEHHS C LENbIMU KO3 (ULIEHTaAMU, AJIs
KOTOPBIX HAXOMST IIeJIble WM PAallMOHAIbHBIC PEIICHUS], Ha3bIBAIOTCS
0 aHTOBBIMU.

IHann (oxono 320 r. H.3.) numeT Tpyd «MaTeMaTudeckue KoJi-
JICKIMM» U3 BOCBMHU KHUT. J[0 HAC JOILIN TOJIBKO 6 U3 HUX.

Bo II kaure paccmarpuBaroTcst uucia Bujpa 10", rme n — HaTy-
paJbHOE YHUCIIO.

B IIl xkHure usznaraercss NOCTPOCHUE IISITA NMPABUIBHBIX MHOTO-
TPAHHUKOB, BIUCAHHBIX B IIAp.

B IV xHure paccMoTpeHbl KpUBbIE IOBEPXHOCTU U KPUBBIEC JTUHUU
JIBOSIKOM KPUBHU3HBI, CBA3aHHBIE C 3aJadyaMyd O TPUCEKUMU yIJa U
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KBaJparype kpyra. [lokazaH psja TEOpEM O KPHUBBIX: KBAJAPATPHUCCHI,
CIIUPAIIN, KOHXOUJIBI.

Kuura V cogepxut nzonepuMmerprudeckue 3aaadn. Jlokazare 4ro:
1) u3 Bcex TpEyroJbHUKOB, IIOCTPOEHHBIX HA OJJHOM OCHOBAaHHH, HaH-
OOJIBITYIO TJIONIAb UMEET PAaBHOOSIPEHHBIN; 2) U3 IBYX MPaBUIbHBIX
MHOTOYTOJIbHUKOB C PaBHBIMH MEPUMETPaMH OOJBIIYIO ILUIOMIAdb
MMEET MHOTOYTOJIbHUK C OOJBIIMM YHCIIOM CTOPOH; 3) IIomaab mpa-
BWJIBHOTO MHOT'OYTOJIbHUKA MEHbIIE TUIOMIAAM Kpyra, JJIMHA OKPYK-
HOCTH KOTOPOT'O paBHA MEPUMETPY MHOTOYTOJbHUKA; 4) U3 Bcex (u-
T'Yp PaBHOTO NepUMETPa HAaUOOIBIIYIO TUIOIIAb UMEET KPYT.

Tam xe paccmarpuBaroTcs 13 MONyNpaBWIBHBIX MHOTOTPAHHU-
KOB, BBEIACHHBIX ApPXUMEIOM, KCTaTH, B MPEAUCIOBUU K V KHHIE
[Tanm numeT o corax, KOTOPBIE CTPOAT MUEIIbI, 3aTpauynBasi HAUMEHb-
1Iee KOJIMYECTBO BOCKA Ha (QUTYPBI, COAEpKalue 0O0JbIIee KOITUIECT-
BO MeJa.

[Tann goka3bIBaeT, 4TO OOBEM Iapa OoJibIle 00beMa JIFOOOTO
IIPAaBWJIBHOTO MHOTOTPAHHMKA, UMEIOIIETO € [IapOM PaBHYIO IUIOIIAIb
ITIOBEPXHOCTH.

VI kHura coaepkut koMMeHTapuu Kk kauram Teopocust «Cdepu-
ka», Apuctapxa Camocckoro «O BeIWUMHAX M PACCTOSIHUAX», EBKIH-
na «Ontuka» u «DeHOMEHBD.

B VII knure Ilanm paccmarpuBaer aBa BUAA aHAJIU3a U CUHTE3A.
OHn pa3zOupaeTr Haubosiee TPyIHbIE MATEMATUYECKUE TTOHITUS U COUU-
HEHUSI CBOMX IPEALIECTBEHHUKOB, B TOM YHUCIIE U YTEPSHHBIX BIIO-
CIEACTBUHU, 4TO NO3BONMIO0 yueHbIM XVII u XVIII BekoB no tpynam
[lanma BOCCTaHOBUTH MHOTOE U3 TOTO, UTO OBLJIO CO3[aHO JIPEBHErpe-
YECKUMU MAaTEMATUKAMMU.

B VIII knure uszmararorcs Hayajla MEXaHUKH, IIPOBOJAUTCS Pa3iIv-
Yre MEXKAY TEOPETUUECKON U MPAKTUUECKON MEXaHUKOM.

Ho, x coxanenuro, AleKcaHApHs Tepsiia HHTEPEC K MAaTEMATHKE,
otaaBas npeamnoureHue guiaocopuu u penurunr. Cyapda Asekcani-
PUMCKOU LIKOJIBI CIIOKUIIACH TPAru4eCKU. PeMruo3ubsie pacupu, Ipu-
Hatue numnepatopoMm Koncrantunom (274 — 337 IT.) XpUCTHAHCTBA B
KA4eCTBE TOCYAApPCTBEHHOM PEJIMTMU BBI3BAJIM IPECIEAOBAHUE CTO-
POHHMKOB SI3BIYECKUX pelUrui. OHU OCTAaBIAIOT AJIEKCAHJIPUIO U TIO-
cesisitorest B xpame Cepanuca, KOTOPBIM ObLT OCaXAEH XpUCTHAHAMU U
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YHUYTOKEH BMECTE CO BCEMH XPaHUBIIUMUCS TaM UCTOPUUYECKUMH U
Hay4YHBIMH IIeHHOCTsAMH. [lornbna Oorareitmas Oubnumoreka. [loru6
PSAI YYEHBIX, B YHCJIE WX TepBas KeHIMMHA-PrIocod M MaTeMaTHK
Nnatus (=370 — 415 rr. H.3.), 3T0 cay4Ymnock B Mapte 415 rona.

Cnenaem HekoTopbie BbIBOJBL. B VI -V BB. 510 H.3. B [ periun ma-
TEMAaTHUKa CTAaHOBUTCA HayKOW. B Hee BOIIM HOKA3aTeNnbCTBa, AEAYK-
TUBHBIM METOJ pacCykJeHuil. bobinue ycrnexu ObUTH CaenaHbl Tpe-
YECKMMHU MaTeMaTHKaMH B TEOPUHU YHUCes, 0003HaueHa mpodiiemMa up-
pallMOHATILHOCTU (KaK pe3yJibTaT HECOU3MEPUMOCTH OTPE3KOB),
chopMHpoBaiach Kak HayKa r€OMETpHsl, MOCTPOCHA TEOpHUsl KOHUYE-
CKHMX ceYeHUH. Pa3BUTHI METOIbI OECKOHEYHO MaJibIX. 3HAYUTEIIbHBIM
SIBJICHUEM siBUJIach Hanucanue Epximmaom «Havan». B nepuon co 11 B.
10 H.3. 10 1l B. H.3. monyyuia JajibHENIee pa3BUTUE TEOPUS KOHUYE-
CKUX CEUYCHHUH, TE€OMETPUS, MOJIOKEHO HAYAJIO0 TPUTOHOMETPHUHU, CTPO-
UTCSl TEOpUsl PELICHUN HEONPEAEICHHBIX YpaBHEHUN. Tak HaunMHaiCs
BTOPOU MEPUOJ PA3BUTHUS MATEMATHKHU.
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INekumna 3
MaTtemaTuka BocToka
nocrne ynagka aHTU4HOro Mmpa —
Kutan, Unana, CpegHasa Asuna

aTeMAaTUUYECKHE MO3HAHMSA KUTAUIEB BOCXOIAT K XXV B.

0 H.3. CaMbIM paHHUM W3 U3BECTHBIX UCTOPUUA MAaTEMa-

TUYECKUM COUYMHECHUEM, HanKMcaHHbiM B KuTae n nomen-
MM JI0 Hac, siBiisieTcsa «MareMatnka B JeBSTH KHUTrax». [Ipeamnomno-
JKUATEIBHO, 3TO PYKOBOJCTBO COCTABIICHO BBIJAIOIIAMCA YYEHBIM H
rocynapctBeHHbIM gearenem Yxan [lanem (152 r. mo H.3.), KOTOpOE
BIIOCJICICTBUU HEOJHOKPATHO TMepepadaThiBaIOCh M JIOMOJHSIIOCH.
DTO, KOHEYHO, HE KHUT'Aa B COBPEMEHHOM ITOHMMAaHUU 3TOTO CJIOBA, a
PYKOITMCHBIE CBUTKH, KXIbIA U3 KOTOPHIX COJACPKHUT 3aaauu, 00be-
JUHECHHBIC OJHOW TEMOW, Y MPEIHA3HAYEHHBIE ISl ONPEICIIEHHON Ka-
TETOPUH  CIICIUAIIUCTOB: 3€MJIEMEPOB, CTPOUTENEH, ACTPOHOMOB,
COOpIIMKOB HAJOroB W T.A. M3moxkeHue IOrMaTU4yecKoe, pelentyp-
Hoe. J/laeTca yclioBuE 3allauM, OTBET, a MOCJE TPYIIbl OJTHOTUITHBIX
3a/1a4 TPUBOJUTCS AJITOPUTM HX PEHIEHUs (3TO YK€ HEKOTOpbIC
00001IeHU).

Knura 1. «M3mepenue moJjiein». 3a eIMHULY IUIOMIAAN TIPUHU-
MaeTcsl IPSAMOYTOJIBHUK cO cTopoHamu 15 m 16 Oy (1 6y= 133 cm).
DopMysIbl 111 BBIYMCICHUS TIOCKUX MPSAMOYTOJBHBIX (DUTYD JdaHBI
npaBwibHbIE. /{7151 BRIUMCIICHUS TUIOIIAIN Kpyra U €ro yacteit oepercs
»=3. Ilmomans KpyroBoro CErMeHTa CYUTAIACHh PABHOM IUIOIIAIU
Tpaneuuu, OoJiblliee OCHOBAaHUE KOTOPOW COBMAJAET C OCHOBAHHEM
CErMEHTA, a BBICOTA U MEHBIIIEE OCHOBAHWE — C BBICOTOW CErMEHTA.
Ota npubnuxeHHas Gopmysia SBIeTCs 00Jiee TOUHOM Il CETMEHTOB
¢ Masion BeicOTOM. [l03KE KMTalCKMEe MaTeMaTUKU YTOYHWIM 3HAYE-

Hue p: 3,1547 (I B. mo H.3.), /10 (II B. H.3.), 3,14 (III B. H.3.) U B KOH-
11€ KOHIIOB JIOOPAJIMCh JI0 CEALMOTO 3HAKa IMOCTIE 3amsSTOM.
Knura 2. «CooTHolIeHHEe MeXKAY Pa3IuYHbIMH BHIAMH 3ep-

HOBBIX KyJbTYp». [IpMBOIMTCS METOAMKAa BBIUMUCICHUSI HAJlora B
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00BbEMHBIX JOJIAX, KOTOPBIHA B3UMaJCs 3epHOM. SICHO, 4TO OJHA Mepa
Pa3IMYHOrO 3€pHa IEHWIACh NO-pa3HoOMy. [IpuBoammuch pacueTsl,
IpUMEHSEMbIC TIPU MepepadoTKe 3epHA. DTO OBLJIO CBSI3aHO C pelie-
HUEM 33/1a4 Ha MPONOPIMOHAJIbHOE JeiieHue. Vcnonb3oBaioch aerne-
HUE, POMOPIUOHATIBHOE OOPATHBIM BEIUYHHAM.

Kuura 3. «/lesienue nmo crymeHsiMm». B Hel coaepxkajioch Ipo-
CTOE M CJI0KHOE TPOMHOE MPABUIIO, CBA3aHHOE C MPONOPLIMOHATBHBIM
neneaueM. OHO TMPUMEHSUIOCH IS PACTIPEACIEHHS JTOXOJ0B MEKIY
roCyJapCTBEHHBIMU YAHOBHUKAMU.

Kuura 4. «Illao — I'yan». IlocBsnieHa reoMeTpuyecKum 3aja-
yam:

1) HaXOXJIEHUE CTOPOHBI MPSIMOYTOJIbHUKA IO H3BECTHOM €ro
IUIOLIAAY U IPYTOU CTOPOHE;

2) HaXOXKJICHUE pajuyca Kpyra o ero riola/iu;

3) HaxOXJICHHE TUaMeTpa I1apa Mo ero oobemy.

[Ipn pemieHnn OBYX MOCHEOHUX 3a]1a4 MPUXOAUIOCH U3BJIEKATh
KBaJIpaTHbIC Y KyOMYECKHE KOPHHU.

Kuaura 5. «Onenka pador». PaccmarpuBanuch 3aj1a4M, CBsI3aH-
HbIE CO CTPOMTEIHLCTBOM KPEMOCTHBIX CTEH, BaJIOB, IUIOTUH, OAllleH,
sIM, PBOB U T.JI. Beraucsics o0beM paboThl, TOTPEOHOCTh B pabouei
CUJIe, MaTeprUaIaxX, TPAHCIIOPTHBIX CPEACTBAX U T.IL.

Knura 6. «IIponopunonanbHoe pacnpeneaenue». Peds nuer o
HaJIOr000JI0KEHNUU, KOTOPOE CBSI3aHO C MPOMOPIIMOHAIBLHBIM JICJICHU-
em. Coaepxutcsi cepus 3aJad Ha CyMMHUpPOBaHUE apu(pMETUUYECKUX
porpeccuil M 3ajauyd Ha COBMECTHYIO PabOTy JIMII C pa3IuyHOM TPo-
V3BOJIUTEIBLHOCTHIO TPYAA.

Kuaura 7. «A30bITOK — HeZOCTATOK». B Hell pematoTcs JuHen-
HbIC YPAaBHEHUSA U UX CUCTEMbl. B 4aCTHOCTH, UCHOJNB3YETCA METO/I
JIOYKHBIX TTOJIOKECHUN.

[IpuBeneM npumep: 9 CIUTKOB 30J0Ta BECIT CTOJIBKO XKE, CKOJIb-
ko 11 ciutkoB cepeOpa. Eciu nmoMeHsITh MecTaMH 2 CIUTKa, TO Beca
OynyT ornuuarbcs Ha 13 ymanoB (16 nmaHoB paBHbl | 13uHIO). Halitu
BEC KaXJ0ro cinurtka. [IoHATHO, 4TO 3ajlada CBOJMTCS K PELICHUIO
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CHUCTEMBI ypaBHEHUN. ECliM X — BEC CIIMTKA 30JI0Ta, & Y — BEC CIIMTKA

Ox =11y, O9x—-11y=0,
cepeOpa B JaHax, TO 1501051
pebp 8x+y+%:10y+x 7x—9y+%20.

Ox—11=0

Puc. 14.

27
[ToncraBnss x;=3, a x,=2 B IEPBOE YPaBHEHUE, MOJIYYAEM );=—,

18
yfﬁ. Ecnu nmoacraBuTh B JIEBYIO YacTh BTOPOTO YPABHEHUS X| U Vi,

49 15
HOJIYYUM zl=——6 — HEJOCTAaTOK, a UId Xp, V, UMEEM Zp=

11-1 11-16
U30BITOK, U CIE0BATEIbHO, (CM. pucC. 14) U3 mogo0us TpEyroabHUKOB

-2
ABK wn DCK wumeeMm, g—gzz—z - Yo S BN x0:21_5

~z, 3-x, z 64’

53 .
Vo= la (u3unen). T.e. npuUMEHsIETCS MPaBWIO JIBYX JIOKHBIX MOJIO-

JKEHUM.
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Knura 8. Comepxut cucTeMbl JIMHEMHBIX YPABHEHUW JOBOJIBHO
0010 pa3MepHOCTH. PacivpenHas MaTpuila CUCTEMBI peoopasy-
€TCs K IUarOHaJIbHOMY BUAY C HYJISIMH JIEBEE TNIABHOW JUATOHAIIMN OC-
HOBHOW MAaTpPUIIbI.

)
a, x,+a,x,+...+a,x =b,
ay,X,+...+a,x =Db,,

OTTyJa MOCJIEA0BATENBHO ONPEAETSAOT X, X, 1, ... , X1. MBI TPAHCIIO-
HUPOBAJIM MATPHUILy, TPUBOJIA K MIPUBBIYHOMY BH]Y, @ [0 KUTANCKOMY
croco0y MHChbMa HAJAO0 IHCaTh CTPOKY CIIpaBa HaJIEBO, CTOJIOEI —
CBEpPXY BHU3.

[TponmttocTpupyeM CKa3aHHOE Ha KOHKPETHOW 3adade: «3 Maydyku
3epHa l1-ro copra, BMecCTe ¢ 2 maykaMu 3e€pHa 2-ro copTa U 1 madkou
3-ro copTa cocTtaBisAlOT 39 Mep; 2 madyku 1-ro copra, 3 madykud 2-ro
copra u | mauka 3-ro copra coctaBisitotr 34 mepsl; 1 mauka 1-ro cop-
Ta, 2 Ma4YKu 2-TO COpPTAa U 3 TMA4KU 3-TO COpPTA COCTABIISIIOT 26 Mep.
CKOJIBKO Mep COJICPKUT Mavka KaKaA0ro copra?» 3ajgadya MpUBOAUTCA
K cucteme (0003HAUYECHUS TTIOHSTHBI)

3Ix+2y+2z=39
2x+3y+z=34,
x+2y+3z=26

KOTOpas 3alIMCbIBACTCA B BUAC Ta6J'II/IHBIZ

1 |2 |3 |1-“copr
2 |3 |2 |2-icopr
3 |1 |1 |3-icopr
26 |34 |39 | mephl

Yucna 2-ro cronbiia yMHOXkatTcs Ha 3 (MEepBBIA AlIEMEHT 3-T0
cTOJIOIA) U TOCJE 3TOr0 M3 2-TO CTOJIONA JBaXKJbl BHIYUTAETCS Tpe-
THH. 3aTeM 4ucia 3-ro cToji0Ia BEMMUTAIOTCI U3 YUCcell 1-ro cToJiona,
YMHOKCHHBIX Ha 3. DTH JABE OIlepamyi IPHUBOIIAT K HOBOM TaOIHIIC.
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4 |5 |2-iicopt
8 |1 |3-icopr
39 | 24 | mepsl

YMHOXUB €€ MepBhIi cTONOCI] HA 5 U YEThIPE pa3a BbIYUTAsl BTO-
POW, IOy YUIIA

36 | 3-ii copT
99 | mepsbl
99 3 . 17
Otcrona z = % = 22, U3 BTOPOM TAOIMUIBI HAXOJIUM ) = ? U u3

epBOH x—3—7
p 1

Kuura 9. Conepxut 3a/1aun Ha ONpeAeICHUE HEJOCTYIMHBIX pac-
CTOSIHUM U BBICOT C MOMOIIbI0 Teopembl [Tudaropa u cBoiicTB 110100-
HBIX TPEYTOJbHUKOB. HekoTopele 3a1aun TpeOoBaIy peIieHUs TTOJTHO-
ro KBaJpaTHOTO YPaBHEHUSI.

Kuralickue MateMaTuku 3Haiau TpeyroibHuk [lackans. Onu yme-
7Y pemath cpaBHeHusd. [IpuBeneM mpuMmep Takou 3aJadn: HAUTH YUC-
Ja, KOTOpPBIE TIpH JIeJIeHUU Ha 3, 5, 7 1at0T COOTBETCTBEHHO OCTATKH 2,
3, 2, t.e. x=2(mod 3), x=3(mod 5), x=2(mod 7). OdyeBHHHO,
x=23+105k, k €Z. Dta 3amaua otrHocurca k III B. mo H.». Ilo3xke
BCTPEUAINCH CYIIECTBEHHO O00Jiee CIIOKHBIE CHUCTEMbl CpPaBHEHUIA:
x=32(mod 83), x=70 (mod 110), x=30(mod 135).
x=24600+135-83.22 p, p € Z. Kutalickue MaTeMaTUK{ pelIaand Mpu-
OMMKEHUIO ypaBHEHUS 3-1 1 4-11 cTteneHel. Im Oblta M3BeCTHA cxeMa
I'opnepa. Ilo cBoemy nyxy Marematuka Kuras Onn3ka mMaTeMaTHUKe
Erunra u BaBusiona. C XIV B. H. 3. B CBSI3U CO CJIOKUBIIMMUCS MOJIH-
TUYECKUMH YCIOBHUSIMHM HAUYMHAETCS MEPUOJ 3aCTOsl MaTeMaTuku Ku-
Tasi, JIUBIIMICS HECKOIbKO BEKOB.

ITepBbie MaTeMaTuueckue cBeaeHuss Muamm coaepkarcs B peiiu-
TMO3HBIX KHWUTax: CYTpbl M BE€IW, OHM HAIlMCaHbl Ha CAHCKPUTE B
VIII - VII BB. 10 H.3. deHOMEHANBHBIE MaTEeMaTHYECKUE CITOCOOHO-
cTU npunucbiBaauch byane. O pa3Butun MareMaTuku B IHAMK MOXK-
HO CYJHTh MO TpyJaM Tpex HamOosiee BBIAAIOMIMXCS YUYCHBIX: ApHuad-
xatThl (475 -7), bpaxmaryntel (598 — 660 rr.) u bxackapsr (1114 —
1184 rr.).
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ApuadxaTTa Hamucaa COUMHeHue « ApruadxaTTuam», COCTOSBIIIEE
u3 4 gactel u coaepkaniee 123 cTHXOTBOPHBIX (hOPMBI (M3T0KEHHE
B CTUXOTBOPHOH (popMe XapaKTEepHO IJIsi MHAMNCKUX MATEMaTHKOB).
B pykonucek Bxonunu «HebecHas rapMoHus» — coOpaHue YMCICHHBIX
ACTPOHOMMYECKUX TaOJUIl, HEOOXOAMMBIX B aCTPOHOMHYECKUX BHI-
yucneHusix, u «Hauano cunciienus», KOTopble COCTOST U3 33 mpaBul,
U3JI0KEHHBIE JJIS JTy4Ilero 3alOMUHAHUSI B CTUXOTBOPHOU (hopme.

B 1 npaBu.ie:

1) OH Ha3bIBAET HA CAHCKPUTE YMCJIA, KAXK]bIE U3 KOTOPBIX B Je-
CATh pa3 Oombiie mpeasiaymero: 1, 10, 100, 1000, ... .,
1000000, ..., 1000000000;

2) KBaJparT €CTh YEThIPEXYTOJbHUK C PaBHBIMU CTOPOHAMHU M
paBHbIMU yrjamu. Ero miomaab €CcTh MNPOU3BEACHUE IABYX
PaBHBIX CTOPOH — YHCET;

3) npousBeaeHrEe TPEX PABHBIX CTOPOH — YHCEN €CTh KyO — Qury-
pa ¢ JIBEHAIaThiO peOpaMu.

2 mpaBWJIO JacT MPaBWIO WU3BJICYCHUS KyOMYECKUX KOPHEH, oc-

nosanHoe Ha Qopmyne (a +6)° =a’ +3a’6+3a6’ +6° . B nem
COJIEPKUTCA HAMEK Ha 3HAHUE HYJS (CYHbs) U MO3ULMOHHOTO IpUMe-
HEHUSI HAJIO)KEHUSI YUCIIOBBIX 3HAKOB. 3aMETHM, YTO UHJIUKUCKHE U(-
PbI B CBOEM HaIlMCAaHWUM ABOTIOIMOHUPOBaIU okojo 1000 jieT u oKoH-
yaTenbHbIM BU nproOpenu B XVI B. B medaTHbIX pyKoBOACTBax EB-
POTIBL.

3 npaBuio. [lonoBrHA OKPYKHOCTH, YMHOKEHHAsA Ha MOJOBUHY

1 1
IAaMeTpa, AaeT IUIOWAAb Kpyra: EC 2 D=pRR=p R*. 3amernm,

YTO p OH CUUTAJN paBHbIM 3,1416.

4 mpaBWJIO COACPKUT YCOBEPIICHCTBOBAHHYIO TaOJIHUILy XOpA
[ITonemesi, BMECTO XOpJ UCIOJIB3YETCS MOTyxopaa (4To Onmxke K CH-
HYCY).

S mpaBMJI0 AaeT KpaTKyko TaOauIly MOJyXOpA C HHTEPBAJIOM
3°45’=225" ot 0° mo 15°.

6 npaBWJ10 O3BOJISIET BEIYUCIISATh 3aTMEHNE HEOCCHBIX CBETUIL.
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7 npaBuJI0 TOBOPUT 00 apuPMETHIECKON MPOrPECCHUHU, O BBIYHC-
JIEHUU 71-TO YJICHa IO IMEPBOMY YIEHY W PA3HOCTH M HAXOXKICHUE
CyMMBI 1 ee WwieHOoB. (Bce 3To B ctuxoTBOpHOM (hopme.)

8 mpaBuJyo. B putopuueckor dhopme maeTcsa perieHrue KBaapart-

2

b —dge —

HOT'O ypaBHEHHUS ax’ +e6x+c =0 B BUIE b 5 ac —b . (3anuch
a

COBpPEMEHHA. )

9 mpaBwJjo gaetr crnoco0 BBIYKCICHUS YHUCHA SJIep B MHUPaMHU-
JTATBbHOM TPEYTOJLHOM MHOXKECTBE (B CJIOBECHON (popMe), UTO B Tie-
pEBOJIE Ha COBPEMEHHYIO CHMBOJIMKY Iepenaercsa B Bujae Gopmyl
_n(n+D(n+2) AP +3n°+2n _ (n+1)’ =(n+1)

123 6 - 6 ’
KOTOpBIE IPUBOJAT K MHOXKECTBY {1, 4, 10, 20, . . .}.
10 mpaBuio. flapa cknagpBarOTCA B NMAPaMUAAIbHBIC TTPABUIIb-

HBIC YETHIPEXYTOJIbHBIC MHOYKECTBA!

n(n+1)2n+1).
6 2

sTa hopmysia ObliIa U3BECTHA ApXUMENy.

1P+2°+3*+4° +...+n’° =

2
11 mpaBuuo0: P+23433 4 4 :(n(n;l)J _

12 nmpaBujI0 COAEPKHUT CIOBECHYIO (POpMYITy HAXOXICHHUS IIPO-
CTBIX M CJIOKHBIX MTPOLEHTOB.

13 mpaBuMJI0 JaeT «TPOMHOE MPAaBWIO» Il PELICHHS 3a1ad C
MPONOPIIMOHATBLHBIMY BEJIMUMHAMU. B pykomnucH npuBejieHa 3ajiaya:
«16-1eTHss eByIlIKa — paObIHA CTOUT 32 HMINKA, YTO CTOUT 20-1eT-
HsAsl paObIHA?» 3aBUCUMOCTB 3J€Ch 00paTHO MPOMOPIMOHAIbHA, T.K.

16 x
yeM cTapee paObIHS, TEM OHa jemieBiie. TakuM oOpazom %zi;
4
x=32-g: 25; (aumka). B cnepyromeM npaBuie UCHOIb3YETCS Me-

TOJl MHBEPCHUU (JITATUHCKOE INVersio — NepeBOpaurMBaHue).

14 npaBuio npennaraet 3agauy: «Haiitu uncno, koropoe Oyy-
YU YMHOKEHO Ha 3, 3aTeM pa3/iesIeHO Ha 5, K pe3yJibTaTy npruOaBIeHO
6, 3aTeM H3BJICUCH KBaJpaTHbIA KOPEHb, IOTOM BbIYTEHA 1, pe3yibTar
BO3BEJCH B KBaJpaT W moiydeHo 4». Pemraercsa 3amada ¢ KOHIIA, BbI-
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MOJTHEHUEM OOpaTHBIX JEHCTBUMA: \/7 =2, 2+1=3, 32=9, 9-6=3,
3-5=15, 15:3=5 — 310 OTBET. 3/1€Ch K€ MPHUBEJICHA €UIE OJHA 33a]aya:
«IIpexpacHas neByIIKa ¢ JyYUCTBIMH TJIa3aMU, CKaXXU MHE, €CJIH ThI
MOHSJIa METOJ MHBEPCUU: KaKO€ YHCIO, OyIy4d YMHOKEHHOE Ha 3,

3
3aTeM yBEIMYEHHOE Ha —, Pa3leNeHo Ha 7, yMEHbIIEHO Ha 1, ymHO-
4 3

KEHO caMO Ha ce0s, YMEHBIIEHO Ha 52, MOcje 4ero M3BJICUCH KBaJl-
paTHBI KOpeHb, MpubaBieHo 8, paszaeneHo Ha 10, maeT yuciao 2».
Pemenue:

2-10=20, 20-8=12, 12°=144, 144+52=196, /196 = 14, 14: §=21,

21-7=147, 147:%=84, 84:3=28 — 3TO OTBET.
15 npaBuJI0 B ciioBecHOH (hopMe 3a71aeT CUCTEMY YPaBHCHUM:
(x+y+z=a
y+z+u=5>

] ,Tne a, b, ¢, d 3anaHbl.
z+u+x=c

ut+tx+y=d

Bbpaxmarynra numer couyMHeHHe, KOTOpOe B MEPEBOJIC Ha3bIBa-
eTca «YJay4duieHHasi cuctemMa bpaxmbly, coctosiBiiee u3 20 KHWT,
IIBE M3 HUX ITOCBSAIIEHBI MaTeMaTuke: 12-1 — apudmeruke, 18-1 — an-
reope.

«Apudmerukay coctout u3 10 rnas. B 1-ii rmaBe paccMOTpeHbI
8 MmpaBuil onepaluil ¢ HATypaJIbHBIMU YKCIIAMU, 3alIMCAHHBIMU B I0-
3UIMOHHON JCCATUYHOM cucteme: 1) ciokeHue, 2) BBIYMTAHHUE,
3) ymMHOXeHue, 4) aeneHue, 5) Bo3BeACHUE B KBaapaT, 6) U3BJICUCHUE
KBaJpaTHOTO KOPHS, 7) BO3BEJECHNE B Ky0, 8) U3BJICUCHHE KyOUIECKO-
ro kopHs. IIpaBuna 9-14 onpenensroT AEHCTBUA ¢ OOBIKHOBEHHBIMU
npo0sAMHU (AesieHre OAHOM APOOU HA APYTYIO CBOJIUTCS K YMHOKEHHIO
IepBOil Ha 0OpaTHYIO KO BTOpoi). IIpaBuna 15 — 19 onpenenstor nei-
CTBUSI C MPONOPUUOHAIBHBIMU uuciiaMH. 20-€ MpaBWIo — MPaBUIIO
Mepel. B «ApudmMernke» NpuBOIATCS BOCEMb OINpeAesieHui: 1) omnpe-
JIeJICHUEe CMeced, BBIYHMCICHHUS MpOo0 M MPOIEHTOB, 2) MPOTPECCHH,
3) BBIUMCIICHUS B TJIOCKOW Te€oMeTpuH, 4) — 7) KacaroTcsl MPOCTPAHCT-
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BEHHOI reoMeTpuH (B OCHOBHOM OOBEMBI TEI), 8) MPaBUIIO — U3MEPE-
HUE€ W BBIYMCIEHHWE C TOMOIIBI0 TEHEBOTO MPOSKTUPOBAHUSI.
Bo 2-ii rnaBe conepxarcs T€ K€ NpaBWiia, HO B IMIECTUAECATECPUUYHOM
MO3UITMOHHONW CHCTeMe cuHcieHus (cpaBHUTE C BaBuioHOM).
B 3-ii rmaBe mpuBEACHBI CyMMBI TPEYTOJIBHBIX, KBAJIPaTHBIX U KyOu-
YecKuX uyucen (IpuMepHO Kak y ApualOxaTThl). 4-5 TJIaBa cojeprkaia
pan ¢dopmyin: I'epoHa A BBIYMCIEHUS IUIOIIAAM TPEYroJIbHUKA,
IJIOMIAI  YETHIPEXYTroJIbHUKA,  BIOHUCAHHOTO B OKPY)XHOCTH
Sz\/(p—a)(p—b)(p—c)(p—d), rne 2p=a+b+c+d; nua-
TOHAJIM YETHIPEXYTOJIbHUKA, BIIMCAHHOTO B KPYT, BBIPAXKAIOTCS depe3
, _(ad +bc)(ac+bd) » _(ab+cd)(ac+bd)
- ab + cd VT ad +bc
rae a, b, ¢, d— NIUHBI MOCIEI0BATEILHO UIAYIIUX CTOPOH. Tam ke

ero CTOPOHBI: x

9

o 2 2
npuBoaarcs [TudaropoBsl Tpolku: KaTeThl m U 1_( u} , THIIO-
2 n

1 (m?>+n’

2 n

yuciaa m > n .
«Anredbpa» bpaxMarymnrTbl COCTOMT W3 BOCBMHU TJIaB. 1-s riaBa:

pellleHne HEONPEAeICHHBIX YpaBHEHU ax + by = ¢ ; 2-s riasa: aei-

TEHY3a , TIIE n U m — TPOU3BOJILHBIE HATypajbHBIC

CTBHSI HaJl UPPALMOHAIBHOCTSIMU; 3-s TJIaBa: PEIICHUE ypPaBHEHUU
ax = b ; 4-9 rnasa: pelieHne ypaBHEHUI BTOPOH CTENEHH C OIHOI
HEU3BECTHOM; S-s1 IJlaBa: PEIICHUE YPABHEHUM C HECKOJIBKHMHU HEU3-
BECTHBIMM, B3SITHIC W3 ACTPOHOMMHU; 6-5 TJIaBa: PEIICHUS YPaBHCHUU
BUJa XY + ax + by = ¢ rue a, b u c — HaTypanbHbIE YKCNa; 7-5 TIIa-
Ba: pellleHUe ypaBHEHWH Buaa ax’ +b = y, rae a u b — HaTypaib-
HbIE YHWCla; 8- TIaBa: 3aJladyd, UMEIOIIUE MPUIIOKEHHE K aCTPOHO-
MHH.

bxackapa Hanucan Tpyn «BeHelm acTpOHOMUYECKON CHCTe-
MbD». B HeM conepxkurcs «Apudmeruka» u3 13 rias. 1-s rimaBa co-
JIEPKUT TAOIUIBI MEp JJIMHBI, Beca U JICHET. 2-s rjaBa: JCHCTBUS C
HaTypajibHbIMH ynciiamMu (Kak y bpaxmaryntel). N310KeHbl JelCTBUS
C Ipo0OsIMU, UCTIOJIb3YIOTCS JEUCTBUS C HyJeM. EMy M3BECTHBI paBeH-

crBa (a+b) =a’>+2ab+b>, (a+b) =a’+3a’h+3ab’>+b°,
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omepanyd HaJa CTENEHSIMH C HaTypaJllbHBIMH  IOKa3aTelIsIMU
2

(¢*) =a*, a’-a’ =a’ (3ammch coBpeMeHHas) U T.1. 3HAKOB YMHO-

JKCHHS, CI0KCHHS, BEIUMTAHNUSA HE Obu10. CI0oKEHHE CBOAUIIOCH K 3a-

MACH CJIaraeMbIX psOM; BBIUMTAHHUE: YMEHBIIAEMOE MHUCAIU PSAJIOM C

BBIYMTAEMbIM, HaJl KOTOPHIM CTaBUJIACh TOUYKA; YMHOXKEHUE 00O03Ha-

4aJJoCh METKOM «bhay», cTosABIIMI mociae MHOKUTENCH. M3BneueHue
KBaJpaTHOTO KOpHs oOo3Hauaioch «ka» (oT «karani» — pamgukan).

3armcs ka 275 ka 26 o3nauaer /275 — /26 . Takum o0pa3oMm, eciiu y
ApunabxatTtel 1 bpaxMarynTel anreOpa Oblia pUTOPUYECKON (CITOBEC-
HOI), TO y bXackapbl oHa CTAaHOBUTCS «CUHKOMUPOBAHHOW» (T.€. MO-
SBJISIFOTCS COKpalleHus cjioB). Takum o0pa3om, 3apoxaaeTcs OyKBEH-
Hasi cuMBoJiika. B «Apudmeruke» bxackapsl ecTbh 3a7a4uu, periacMblie
C TMOMOIIBI0 UHBEPCUU (Kak y ApuabXarThbl), HO €CTh 3aJa4d MHOTO
xapakrepa. OHU pemarTcs METOAOM, HA3bIBAEMbBIM MO-JIATBIHU «regu-
la falsi» («mpaBusno ¢anbiiuBoey). «M3 My4koB IBETOB YUCTHIX JIOTO-
COB B3SIThl TPEThs, IATAsl, MIECTAas] YACTH, KOTOPbIE COOTBETCTBEHHO
npenoanecensl 6oram Iuse, Bumne u Conniy. YerBepTas ke 4acThb
noctaigach baBanu. OcraBiiuecs MIECTh OTAAHBI MHOTOYBaXXKaeMOMY
yuutento. CKaku MHE HEMEIJIEHHO YUCIIO BCEX LIBETKOBY». PerieHue
npejyiaraeTcsa Takoe: 0epercs 4ucio, Jaensiieecs Ha 3, 4, 5, 6, mycThb
aTo 60. Torma

60 - l+L+l+L =357
3 4 5 6
60—57=3, a HaJ10o UIMETH B OCTATKE 6, ciaenoBaTeiabHOo, 60 HEOOXOIUMO

yBEIUYUTh BABOE, 4TO AacT 120. B «Apudmernke» cioBaMu omrcaHa
dopmyna (a+b)-(a—b)=a’—b’. UsnoxeHo pelenue uppa-

[IUOHAJbHBIX ypaBHEHUH X X alx = b , Xt ax =b . bxackapa
MOKA3bIBAET, KaK UX pemathk. [[puBoaATCS HeomnpenelieHHbIE ypaBHe-
HUsl. Tam ke coliepKarcsi CBEICHUSI O COCIMHEHUSIX (pa3MelieHUsX,
COYETaHUSIX, IEPECTAHOBKAX ).

Cnenyer OTMETUTb, YTO TJIABHOM 3aciyrol maremMatukoB MHauu
SIBJISICTCSI CO3/IaHME aOCOJIFOTHOM TMO3UIIMOHHOM CHCTEMbI CUUCIICHUS
HaTypaJIbHbBIX YKCEJ, BBEJICHUE HYJIS, KOTOPbIA CHayajia 0003HavasICs
TOYKOHN (BMECTO HU(PHI B OTCYTCTBYIOIIEM pa3psie), a 3aTeM KpPYxK-
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koM. Hynb HazbiBaJICs CyHBs (B MEpEeBOAE «IIycTo»). TodHOE BpeMs
CO3/1aHUs MO3UIMOHHOW CUCTEMBI HEU3BECTHO, OJHAKO COXPAHWIACH
IJIMTa, OTHOCAIIAsICA K 595 r., Ha KoTopoil uncio 346 3anucaHo B Ta-
KOU cucteme, a B 662 r. cupuiickuii enuckon CedexT mumer o0 uc-
KYCHOM METOJI€ CUMCJIEHUS] HATYPAJIBHBIX YUCEI MMPU MOMOIIH 9 3HA-
KOB (3Hauamux mudp), «IjIs BOCXBAICHHUS KOTOPOTO HENb3s HAWTH
JOCTAaTOYHBIX cJIOB». OHU BBEIM W MPABWIBHO TPAKTOBAIU OTpHILA-
TeJIbLHOE YMCIIO. bpaxmarynra TpakTyeT 4uciIo Kak MMYIIECTBO, JIHOO
KaK JIONT ¥ OOBACHAET OMepaluu: CyMMa JBYX HMYIIECTB — €CTh
UMYILECTBO, CyMMa JBYX JIOJTOB — €CTh JOJII, CyMMa HMYIIECTBA U
JI0JITa — UX Pa3HOCTh, B CIIy4ae UX PABEHCTBA — HYJIb.

B npyrou yactu cBoero counnenus «Beraucienue kopaen» bxa-
CKapa rOBOpUT: «Sl MpEeaNnpuHsII B HACTOSIIEE BPEMS MOMBITKY H3JIO-
XKUTh U pa300paTh CYITHOCTh AJIr€Ophl U aHATTU3a.

1-s1 rmaBa comepkutT 6 NEHCTBUIA HaJl IJIFOCOM M MUHYCOM, 6 Jei-
CTBHM C HyJieM, 6 NEWCTBUM HaJ OJHHM HEW3BECTHBIM, 6 — HaJ He-
CKOJIbKUMH NMEPEMEHHBIMU, 6 — HaJ UPPAUOHATBHBIMU BEJIMYMHAMMU.
Peub uaeT o cii0)keHUH, BBIYUTAHUU, YMHOKEHHUU, ICJICHUH, BO3BEIC-
HUU B CTETIEHb M W3BJICUECHUM KOpHS. Bce aenaercss B CTUXOTBOPHOU
dbopme. MHTEpecHBI ero ACHCTBUSA C HYJEM: «YBEIHMYCHHBIE WIIH
YMEHBIIICHHbIC HA HYJIb UMYILIECTBO WUJIU JOJT OCTAIOTCSA 0€3 h3MEeHe-
HUsI, BBIYTCHHBIC U3 HYJIS OHU MIPUHUMAIOT 0OpaTHbIE 3HAaUYCHUS (10T
CTAHOBUTCS UMYIIECTBOM, a UMYIIECTBO — J0JiroM). Jlenumoe 3, ne-

JIMTCJIb HYIJIb. PGBYJ'IBT&T ACJICHUA i, KOTOPOC C€CTb 6€CK0HGIIHOCTB,
0

Ha3bIBAETCS «YAaCTHOE OT HyJs». OHO HE IMPETEPNEBAECT W3MEHEHHA:
BEJIMYMHA, KOTOPYIO Ha3bIBAIOT «YACTHOE OT HYJISH», HE MOXKET HU
YBEJIMYUBATHCS, HU YMEHBIIATHCA, KAKUE Obl OOJIBILINE CIOKEHUS WU
BBIYMTAHUS Mbl HU TIPOU3BOJIUIIN, TOJOOHO TOMY, KaK BO BpEMEHU, HE
MMEIOILIEM HM Hayaia, HU KOHIIA, IIeJible OECKOHEUYHBIE CYIECTBOBA-
Hust ObITUs». OH CTPOUT MpaBUiia ACUCTBUS C OyKBAMH U WJLTFOCTPHU-
pyeT ux Ha uucnax. MiMerorcst ToxkecTBa (34€Ch OHU 3aIMCaHbl B CO-
BPEMEHHOM BHJIC)

\/;i\/—:\/a+bizx/ﬁ,\/ai\/3:\/a+ “gz_b i\/a_ “;z_b.
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[IpuBoauTCSs MpeoOpazoBaHue

\/16+M+\/7_2+\/5+\/K+\/E+\/2_=\/5+\/§+\/§+\/5.

Pemarorcss HeonpeaeieHHbIE YPaBHEHUS IIEPBOM U BTOPOM CTEIe-
HEM, a TAK)KE — YPABHEHUS IEPBOU CTEIEHU C OJIHOM HEW3BECTHOM.
[TpuBoaumMm 3anauy: «HekTo ckazan cBoemy HNPUATEIO: APYTr MOM, nau
mue 100 u s Oymy BaBoe O6orade TeOs! BTopoit oTBETHII: €clii ThI MHE
nams 10, To a1 Oyny B 6 pa3 Ooraue Tebs. CrpaimBaeTcsi, CKOJIbKO
uMeeT Kaxapii?» (40; 170)

YpaBHEHMSI BTOPOM CTENEHU ax’ + bx = ¢ PELIAKOTCA [0 CXEME:
yMHOXaeM Ha 4a, 44°x* + 4abx = 4ac , IpUOABIIIEM b,

4a’x* +4abx + b =4dac+b?,
orciona  (2ax+tb)’=b’+4ac = 2ax+b= +\b>+4ac =
_ —bxb* +4ac
- 2a '
JlonroBeie (oTpullaTeNbHbIC) 3HAUYCHHS bXxackapa He MpHU3HACT:

o «a0COJIFOTHO JOJTOBBIE YUCHA JIIO-
/ J1 HE MPUHUMAIOT BO BHUMAHHE).
L
M

Taxk, TS YpPaBHECHUS
3 x> —45x =250 oH HaxoauT 00a
KOpHA x, =50 U x, =-5, HO K
M \‘{
i [Tudaropa (cm. puc. 15.)
ABCD — xBaapaT, €O CTOpPOHOH
Puc. 15. JUIMHEI C.

KLMN — xBanpat, BL=b, BK=a.

X

B

BTOPOMY OTHOCHUTCSI HETaTHUBHO.
bxackapa npuBoguT «apudpmeru-
YECKOE JI0KA3aTEIhCTBO» TEOPEMBI

CraenoBateibHO,

0224-?+(a—b)2=a2+b2-
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Hawunbonbiiero pacisera uHAMICKas KyJabTypa aocturia k VI B.
H.3. OH cuMTaeTcs 30JI0ThIM MJIM KJIacCHYeCKUM BekoMm MHauu, marte-
MaTtuka gocturaetr Hanooubiei BeicoThl B VIII-XII BB. B Uuauu cos-
naroTcsa yHuBepcuTeThl (B Hananne, Bukpomaiiuie u Jip.), B KOTOpbIE
MpHUE3XKaIa MOJOJCKD JaXKE U3 COCETHUX CTPAH.

CpeodHsisi A3usi

B 622 r. B ApaBun 3apox1aeTcsi HOBas PEJUTHs — UciiaM. ApaObl
co3naroT ¢deofanbHyo nepxkaBy — xanudart. [log 3HameHeM wuciama
apaObl MpOILIM Ha BOCTOK, nmokopuB Mpak, Upan, CpenHioo A3uio
(Tamxuky, y30eku) u yactuuyHo MHauro. 3aTeM OHU MPOIIUIA Ha 3amaj
no CesepHoii Adpuke, nepenuu ['ubpanrtap, 3ansiim yacte Ucmanuu
u, nepeias [Tupenen, nponukiu B FOxuyro @panmuto, rae Obu oc-
TaHOBJIeHbI Bo¥ickamu Kapma Maptemna B 732 1. ApaObl SHEPTUUHO
B3SJIMCh 3a MEPEBOJ] HAa apaOCKUMl S3BIK HAYYHBIX PYKOIHUCEH C WH-
JANCKOrO U T'PEUYECKOro SI3bIKOB M MX HU3yudeHue. Bekope cromuien
xanmudara ctanoButcs Jlamack, B VIII B. cronuia neperocurcs B ba-
raaa. Tam co3gaercs «{lom myapocTu» ¢ OMOIMOTEKOM U o0cepBaTo-
pueil. YdueHsle apaObl M3y4yarOT JUTeparypy, ¢puiaocoduro, JOTHUKY,
MaTeMaTUKy, aCTPOHOMHUIO IO TPEYECKUM U UHJUWCKUM UCTOUYHHKAM.
Ha apaOckuil s3bIK MEPEBOAATCS ACTPOHOMHUYECKHUE TAOIHIIBI TOTY-
xopa bpaxmaryntel. Ha apaOckuii A3bIK ObUIA TMEPEBENCHBI TPY.IbI
Apucrorems, EBkimmaa, Apxumena, Anomnonus, [Itonemes, nodan-
ta, [lanma, I'epona, Omarogapsi yemy 3TH COYMHEHHS COXPAHUJIUCH.
[HosBuincs KommenTapuu 3Tux pabot. Bee 3TO cnmocoOCTBOBAIO
poOYKICHUIO TBOPYECKOM MAaTEMaTHYECKOW MBICTU U TOSBICHUIO
CaMOCTOSITEIbHBIX, OPUTHMHAJBHBIX Pad0T apabCKUX U APYrUX My-
cyibMaHCKUX yueHbiX CpenHero Boctoka. MaremaTuueckue 3HaHUS
ObLTH TIpuHECeHbl apabamu B EBpomy. Tak, KpynmHbIM Hay4YHBIM IICH-
TpoM B X B. Ob1a Kopnosa (Mcnanust), ee OubaroTeka HacuUMThIBaIa
600 teic. pykonmcend. Tyna Ha OPOTSKEHUH HECKOJIBKUX CTOJICTHUH
MpUe3Kanu 3a 3HAHUSIMU MOJIOJIbIE JTFOIM U3 3anaHoi EBpomsl.

OgHuM M3 KpYNHEUMIIHMX CpeJHEa3sHaTCKUX MaTEMaTUKOB ObLI
Myxammen uon Mycaan-Xope3mu (787 — 850 rr.). Im Obuia Hanu-
cana «ApudpmMeTnka», cama OHa HE COXpaHuiIach, HoO B 1857 r. ObLI
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HalJIeH €€ JaTUHCKUM nepeBo/ (caM nepeBoj 0L BeinoyiHEH B XII B.)
mof 3arojoBkoM «Algrithmi de Numero Indorumy, HaumHajics oH
cinoBamu: «Ckazan AJIropusMu, BO3JIaJUM JOKHYIO XBany bory...».
«AnropuzmMuy» Mepenuio B «Anropudm», a 3ateM «AJITOPUTM», YTO
03HAYaeT UCKYCCTBO BBIUUCIATH MO €IUHOMY ITPOCTOMY TIPUHIIUITY.

BTtopoii ero padotoii 6pu1a « Anredpa» (Ha apadckom si3bike «Ku-
Tail myxTtacap anb-/[xedp Bonb-Mykabanay). CaMo ciioBO «Anredpar»
MPOU3OIILTIO OT HA3BAHUS OTNIEPAIIUN «AJTb-JIKEOP» (BOCCTAHOBJICHUE) U
«xabana» (MpUBEAECHUE), CMBICT KOTOPOM B MEPEHOCE YWICHOB ypaBHE-
HUSI U3 OJTHOM €T0 YacTH B JIpyTyio. B cioBecHoM ¢opme OH MPOBOIUT
KJIACCU(PUKAITUIO BBIPAXKEHUN, COACPKAIINX HEN3BECTHEHIE.

[IpuBenem ee, UCTIONB3YsI HAILY CUMBOJIUKY:

1) onuH KBaapaT paBeH HECKOIBKMM KOPHSIM X~ = ax ;

2) O/IMH KBAJPAT PaBeH YUCIy X~ = a ;

3) HECKOJIbKO KOPHEU paBHBI YUCITY ax=b;

4) oIMH KBa(PaT M HECKOJIBKO KOPHEHl paBHBI uHCTy X~ +bXx =a;

5)onuH KBaAparT MW YKHCIO PaBHBl HECKOJBKUM KOPHSIM
x*+a=bx;

6) HECKOJIBKO KOpHEH M YHCJIO paBHBI OJHOMY KBaaparTy
ax+b=x".

VYpaBHEHUsI paccMaTPUBAIOTCSI TOJIBKO C MOJIOKUTEIbHBIMU KO-
s durmentamu. Tak, KBaipaTHbIE ypaBHEHUS UMEIOT TPU BUJIA:

x*+ px=gq x=-L 4+ [2 44

2 4

) 2
Ceprtg  x=2y|Plig

2 4

2 2
U2 p p p p
) \/4 1% =7 s 1

JlaeTcsi TeoMeTpUuecKas HWHTEPIpPETAlns alreOpandeckoro pe-
IICHUS 17151 ypaBHEHUH x* + px = g (cM. puc. 16, 17).
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X p p2 X p2
X
x| X |px|= |x x| |=q X - ( ya jz
2
P ya P
2 2 2
Puc. 16. Puc. 17.

Jlanee MOHATHO, 4YTO

2
P P
x+==lqg+| = >
2 \? (2j

2

P P
x=—2+, g+ £ .
2\ (2j

Caout uon Koppa (836 — 901 rr.) pabotan B barnane, 3anumait-
Csl aCTPOHOMMEHN, MEPEBOAMII C TPEYECKOro Ha apaOCKUil T'PeuecKux
KJIACCUKOB (B YaCTHOCTHU, pab0Ty ApXHUMeaa O MOCTPOCHUHU ITPaBUIIb-
HOTO cemuyroisHuka). [Ipu mepeBoae «Tabmuubl xopa» IlTtonemes
(haKTUYECKU MPUXOJIUT K MOHITHIO CHHYCA U YCTAaHABIMBACT TEOPEMY
a:sinA=b:sinB, rae a u b — KaTeThl NPAMOYTOIBHOTO CHEPUUECKO-
ro tpeyrojibHuka. OH 3aHUMAaJICSl PYXKECTBEHHbIMU uuciamu. [Ipu
nepeBojie pabotel Apxumena «O HUIMHAPE W Iape» oOpaliaeT BHU-
MaHHME Ha 3aJadyy O pa3OMEeHUHU Iapa IJIOCKOCThIO Ha JBa IIAPOBBIX
CEerMEHTa C JaHHBIM OTHOIIIEHHUEM O00OBEMOB, YTO MPUBOJMUT K IIPoOJIe-
M€ PEIICHUS] KyOMYECKUX ypaBHEHUU W HUCIOJIb30BAHUIO MH(PUHUTE-
3€MaJIbHBIX METOJIOB, OTKPBITHIX APXUMEJIOM.

AOy-n-Bagpa (940 — 998 rr.) mnepeBen C KOMMEHTapUSIMHU
«Apudpmeruxy» uodanrta, ycoBepiieHCTBOBaI «Anredpy» Myxam-
mena. OH cocTaBWI TaOIMIly CMHYCOB, noBenas mar go 0,5°, a Tod-
HOCTb JI0 BOCBMOT'O 3HaKa MOCJIE 3arsiToM.

AOy Peiixan aa-bupynm (=975 — 1050 rr.) usyyan «Hauana»
EBknuna u «Anemarect» Iltonemes. CocTtaBiseT eiie 00jiee TOUHYIO
TaOJIMIly CHHYCOB C mmaroM 15°, maeT TaOyMIly TaHTeHCOB 4epe3 1°,
paccmaTpuBaeT 4 ciydasl pelieHus MIOCKUX TPEYTOJbHUKOB C MTOMO-
IO TPUTOHOMETPHUHU, HCHOJIB3YET CHEPUUECKYI0 TPUTOHOMETPUIO

OTKyJa
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TSl pelieHus cpepudeckux TpeyroJbHUKOB (5 ciydaeB). s chepu-
YECKUX TPEYTOJILHUKOB YCTaHABIMBAET TEOPEMY CUHYCOB:
sind_sinB _sinC

sina sinb  sinc
1 TEOpEeMY KOCUHYCOB:
cosa =cosb-cosc+sinb-sinc-cos A4,
3neck A, B, C — yriibl,
a, b, c — CTOpOHBI,
cosA=—cosB-cosC+sinB-sinC-cosa  chepuyecKoro  Tpe-
yTOJIbHUKA.

Puc. 18.

B tpyne «I'eonesust — ornpeneneHue pacCTOSIHUM MEXY MECTHO-
CTSIMM Ha 3emJje» pemaer 3amady: JlaHel ropona A(p,,A) H

B(¢,,A,), Tne @ — mupora, a A— ngonrora. Haiitu mmuny nyru AB

chepbl. UTO HaxoIUTCA C TMOMOUIBIO BBIIEHPUBEACHHBIX (HOpMYIL
bupyHnu onpenensier paguyc 3eMHOIO I1apa ImyTeM HaOJII0JeHUs C To-
pbI MIOHWKEHUS JIMHUU BUJIMMOTO TOpU30HTA (CM. puc. 18).

R -cos 4
——=C0SA=R= m, yT0 TIpUBOAUT K R=6000 kM.

R+h l-cos 4

Omap Xaiiam (1048 — 1123 rr.) 3aHumancss MaTeMaTukou, u-
3MKOW, aCTPOHOMHEHN, acTpoJioruei, ¢pumocodueit, 60rocIoBHEM, HC-
Topuen, apadbckoit auteparypoil. B « Tpakrare o nmoka3zaTenbcTBax 3a-
a4y anreOpbl U anMykaOysbDy (MIPUBEICHUE) TAET CUCTEMATHYECKOe
W3JI0°KEHHUE PEIEHUN YPABHEHUM JO TPETHEN CTENEHU BKIFOUUTEIBHO.
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Pemenue B oO1eM BUAE HAXOJIUTCS T€OMETPUUYECKH C MOMOIIBIO Te-
pecedeHusl IByX KoHMYecKux cedeHuil. B «KomMmeHTapusax k Tpya-
HbIM TOcTyjnaTaM EBKIWJa» v3naraet CBOIO TEOPHIO MapasuIeIbHBIX,
ONUPAIOLIYIOCSA Ha JONMYUIEHUs, SKBUBAIEHTHbIE V nocTynary. OH Je-
JIAET MOMNbBITKY YCTAHOBUTH €JUHYIO TEOPHUIO JJI YKMCENI M BEJIUYUH,
CTpOS. MX OTHOIICHUS. Anredpe OH JaeT CICAYIOIIUE ONPECTCHUS:
«Anrebpa ecTb HaydyHOE MCKyccTBO. Ee mpenMer — 3To abCONIIOTHOE
YUCJIO U U3MEPUMBbIC BEJIMUUHBI, SIBJSIONIUECS HEU3BECTHBIMU, HO OT-
HECEHHBIC K KaKON-IM0O0 M3BECTHOM BEIIM TaK, 9TO MX MOXXHO OTpe-
JEJUTh, a4 TAa W3BECTHAS BEIIb €CTh KOJIMYECTBO WM UHIAWBUAYAIHHO
OIIPEJICJIEHHOE OTHOILLIECHUE U K 3TOM U3BECTHOU BEIU MPUXOIAT, aHA-
JU3UPYsl YCIIOBUSL 3aJayd; B 3TOM MCKYCCTBE HIIYT COOTHOUIEHUS,
CBSI3bIBAIOIIIME JJAHHBIC B 3a7a4aX BEJIMYMHBI C HEM3BECTHOM, KOTOpas
BBIIIICYKAa3aHHBIM 00pPa30M COCTaBIISIET MpeaMeT anreopb». Heckoms-
KO MHOT'OCJIOBHO, HO cyTh noHsTHA. O. XaiisiM rpoBen peopMy cTa-
pOT0 MEPCUJICKOTO KaJleHAaps, KOTOPbIA JaBayl OmIMOKY B 1 JeHb 3a
5000 ner.

Hacupsaaun Tycu (18.2.1201 — 25.6.1274) ocHoBan B ropoje
Mapara Ha tore A3sepOaiijxaHa oOcepBaTOpHIO, KOTOpas cTajia
KPYIHBIM Hay4YHBIM LIEHTpOM. Ha ocHOBaHMU COOCTBEHHBIX HAOJIIO-
JEHUH OYE€Hb TOYHO OMNpENEeNsieT ToJ0BYI0 mpeueccuro 51,4". 1o
yauBuTelbHO! B ero counnenunn «M3noxenne EBknuaa» moka3biBa-
€TCSl PABHOCWJIBHOCTh V MOCTYyJIaTa YTBEPKJACHUAM: 1) CylllecTByeT
YETBIPEXYTOJbHUK C YETBIPbMSI MPSAMBIMH yIrjiaMmu; 2) cyMMa BHYT-
PEHHUX YTJIOB TPEYroJibHUKA paBHA JIBYM mpsiMbiM. B «Tpakrarte o
MOJTHOM YETBHIPEXCTOPOHHUKE)» Pa3BUTA TEOPHUS OTHOILICHUN, W3JIO-
KeHa Teopus (QUryp, COCTOSIIMX U3 YEThIPEX IEpPeCceKarommnXcs
NpsIMBIX, COOpaHbl CIOCOOBI PELICHUN IUIOCKUX U C(HEPUUYECKUX
TPEyroJIbHUKOB, pellleHa 3a7ada 00 ompeaeIeHUuH CTOPOH chepude-
CKOTO TPEYroJbHHUKA MO TPEM YIJIaM U TPEX YIJIOB MO TPEM CTOPO-
HaM. OH npuOJM3WICA K TMOHUMAHUIO JEUCTBUTEILHOIO YMCIIA,
naHHOTrO M. HBIOTOHOM CITYCTSI HECKOJIBKO CTOJIETHUM: «KAXJ0€ U3
TUX OTHOUIEHHH MOXET ObITh Ha3BaHO YHUCIOM, KOTOPOE Ompee-
JS€TCS €AUHUIICH Tak e, KaK OJUH U3 YWICHOB 3TOr0 OTHOIICHUS
ONPEIENISIETCS. IPYTUM U3 3TUX YJICHOBY.
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VY . Herotona onpeaenenue popmynupyercs Tak: «Ilog uyuciom
Mbl TTOHUMAEM HE CTOJIbKO KOJWYECTBO €JIMHUII, CKOJbKO OTBJICUCH-
HOE OTHOIIEHHE KAKON-HUOY/b BEJIMYHUHBI K JPYTrodl BEIUYMHE TOTO
K€ pojia, MPUHATOM HaMu 3a eauHuIly» («BceoOmas apudmeTrka
1707 r.).

Jiokemmun I'msicaopaun an-Kamu (?-1436 r.) sxun B Camapkas-
ne, padoran B obcepBatopun YnyroOeka (BHyka Tumypa). An-Kamm
MPEAJIOKUT CHOCOO0 TPUOIMKEHHOTO PEIICHUs] YPaBHEHUH TpeTheit
creneHu. OH 3HaJI METOJ, KOTOPBIM ceilyac Ha3bIBaeTcss cxeMmou [op-
Hepa. Jlanm croco0® u3BiIeueHus KyOMYecKHX KOpHEeW Ha ocHoBe ¢op-

3
Mynsl (a+b) =a’+3a’b+3ab’+b’. OH BBUMCIMI UHCIO T C

17 BEpHBIMU JECATUYHBIMU 3HAKAMH, NI YETO OMPENECIUI EPUMETP
28
BIIMCAHHOTO B OKPYXHOCTb 3-2°° —yroJibHUKa. OH 3HAJI COOTHOIICHUE

m—1

Mex 1y ouHoMuHaabHeIME KO3 duimentamu C =C" +C" .

Takum oOpaszom, 3aciayra apaOCKUX M CpeIHEa3UaTCKUX Marema-
TUKOB COCTOUT B COXPAHEHUU M PACHPOCTPAHEHUM IPEUYECKON U WH-
JTUUCKOM MaTeMaTWKH, B 4acTHOCTH, B EBpomy. beumn paspaboTanbl
QITOPUTMBbI JI€UCTBUSA C JECATUYHBIMM YHMCIIAMH, pa3BUTa airedpa,
II0CKasi U cepuueckasi TPUrOHOMETPHSL.
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Nekuna 4
MaTtemaTtuka EBponbil oo XVIl B.

aponabl EBpomnsr 10 111 Beka H.3. ObutH sS3bI9HUKAMU. PUMcKuii
nmrnepaTop Koncrantud I B Havane 312 roga oOBsSBUI TOCY-
NApCTBEHHOM PEIIMTUEN XPUCTUAHCTBO. 32 CEMb BEKOB XPHU-
CTHAHCKasl peJIMTHO3Has cucTeMa, 3apoauBiiascs B [lanectune, Obia
npuHsTa: y GpaHkoB B 496 roay; y anriocakcoB B 590 roay; B I'ep-
Manuu B VIII Beke; B Uexun B 965 roay; | B CKaHAMHABCKUX CTpaHAX
B 864 — 65 ronax; B bonrapuu B 874 roay; B [lonbire u Poccuu B 988
roay, U mo3xe B crpaHax [Ipubantuku. TeM caMbIM XpHCTHAHCTBO
00BeIMHUIIO HAPO b EBpOTIHL.
Apabbl ¥ MaromMeTaHe HaBOAWIM yXac Ha EBpormy B TedeHHe
VII — VIII BekoB H.3. @paHiry3ckuil kopoibs Kapn Maprtenn pasrpo-
MuJI apaboB B 732 roay npu [lyatbe ¥ OCTAaHOBHMI UX MPOJBHKEHHEC B
EBpony. Mcnanus u [lopTyranus emie goiaro Beau 00ps0y ¢ apabamu.
[TopTyranus craa He3aBUCUMBIM KOPOJIEBCTBOM TOJBKO B 1139 rony,
a Vcmanus Bena 6opp0y ¢ Humu ¢ 718 mo 1492 ronma. Eme Gombimii
yxac Hapoawin Ha EBpony Typku-maromerane, koropsie B XIII Beke
oOpazoBaid Typelkoe KHsKecTBO B Masoit A3uun, B XIV B. nepenuiu
Ha bankanckuil mosyoctpoB, nmokopuiau Cepouro u boarapuio u Bce
BIIaZIcHUsA BH3aHTHUICKOW WMIlepuH, BKItO4Yas bivxaui BocTtok u
Koncrantunonosib. Hauanuce eBponeickue KpecToBbie MOXObI (BCe-
ro 7) 1Mo OTBOEBAHHUIO Yy TYpoK Ipoda rocnoaus B Mepycanume (XI —
XIII BB.). EBponeiiiisl BO BpeMsi 3TUX MOXOJ0B NovyepnHyau Ha Boc-
TOKE 3HAHUS M0 MEIHUIMHE, MATEMAaTUKE, N3TOTOBIICHUIO CTEKJa, CO3-
nanuto Oymaru miis nucbma (I'epmanus, 1390 r.). B cepequne XV B.
M300peTEeHO KHUTOIIeUYaTaHue.
@PaKTUYECKU YPOBEHb MATEMATUYECKUX 3HAHUU B EBpore B V —
VI Bekax ObLT KpaliHe MPUMUTHBHBIM.
KpymnHeinM HaydHbIM aBTOPUTETOM B paHHUM TEpHO/] ObLIT MO-
Hax bosumii Cesepun (480 — 524 rr.), KOTOpBIN NEpEeBEN HA JATHUH-
CKMM $sI3BIK cOYMHEHUs] Apucrotens, «Apudmeruky» Huxomaxa,

55



Hcmopuﬂ U Memo00102UsL MaAMeMamuKu

«Havana» EBknmpa. OH cam Hamwcan psifi TONYJISIPHBIX COYMHEHUU
no mateMatvke. OHU HEOJHOKPATHO MEPENUCHIBATUCH U UMU TMOJIb30-
BAJINCh KaK MaTEMaTUYECKUMH PYKOBOJCTBAMHM OKOJIO TBHICSYU JIET.
OT4acTu 3TO MOXKHO 00BSICHUTH TeM, 4To CeBepuH boaruii npuHs 3a
KaTOJIMYECKYIO BEPY MYYEHUUYECKYIO CMEPTh. B 4ucie ero COUnHeHuu
«BBenenue B apu(MeTHKY», KOTOPOE MO CYIIECTBY SIBISETCS MIEPEBO-
noM Hukomaxa (I — Il BexoB). B HeMm coaepkaioch yueHHE O MPOCTHIX
U COCTaBHBIX YMCJIAX, TPONOPLUAX U Ap. MOKHO YIIOMSIHYTh €I11e O1-
HOr'0 LIEPKOBHOro MareMmarvka, AjakyuHa (735 — 800 rr.), ypoxenua
bputanuy, KOTOpBIM HalKMCal caM Ha JIATBIHM COYMHEHUE «3aJadu
Ui OTTauuBaHus yma». B napesHer Muaum bpaxmarynTou Toxe
npeiaraiuch 3a1auu s yJaoBoJbCcTBUsS. OqHa U3 3a1ad AJIKyWHA
«Cobaka TOHUTCS 3a KPOJMKOM MpPbDKKaMU MO 9 ¢GyTOB KaxKIblH, a
NPBDKOK KPOJIMKA — CeMb ()yTOB. 3a CKOJIBKO TMPBDKKOB coOaka Ha-
CTUTHET KpOJHWKa, €CJIH IMEPBOHAYAIBHO PACCTOSIHUE MEXKIYy HUMU
obuto paBHo 150 dyrtoB». (IIpeamonaraercs, 4to cobaka W KPOJIMK
TPaATAT Ha OJINH MPBLKOK PAaBHOE BPEMH).

B X Beke B r. Pelimce (Opaniusi) monaxom I'epOoeprom (940 —
1003 rr.), no3anee crapmuM Pumckum nanoid CuabBectpom 11, Obi-
Ja OTKpBITa mKoia, rae ['epbept npenoxaBan 10 ner. B Helt yunm
CUETy C MPUMEHEHHEM abaka (CUETHOM JTOCKH), UCIIOJIH30BAJIaCh PUM-
CKasi HyMepalusi U Hapsiay ¢ Hel U MHAyccKas (IecsaTudyHas MO3UIIH-
OHHAs CUCTEMA CUUCIIECHHUS C HyJieM). CleayeT OTMETUTh, YTO XPaHU-
TEIIMU MaTEMATUYECKUX 3HAHUM SBJISUIMCh YYEHBIE MOHAaXH, Xpa-
HUBIIIME, W3YyYaBIIME U TEPENUCHIBABIINE €CTECTBEHHO-HAYYHBIE U
MaTeMaTUYECKHUE COUMHEHUsS JIPEBHUX. boJbilioe 3HaueHue UMENH Tie-
PeBOJIbI ¢ apabCKOro sA3bIKa Ha JaTUHCKUM s3bIK. Tak, Kepap (1114 —
1187 rr.), )xuBiuii B Kpemone, nepesen 6osee 80 coumHEHUM.

B XII — XIII Bekax B EBpomne nosBIISIFOTCS MEPBbIE YHUBEPCUTE-
Thl: B Utanmuu (Canepno, 1115 r., bononss, 1158 r., [lemxkus, 1188 .,
Bunuenna, 1204 r., ..., Pum (1303 1.); u ap.), Aarmuu (Oxcdopa,
1167 — 1168 rr.; Kemopumxk, 1209 r.), @pannuu (I[lapuxk, =1180 .,
Opnean, 1231 r.); Ucnanun (Banencus, 1212 r.; Cepunbsa 1254 1.
bapcenona, 1450 r.; u np.); [lopryranuu (JIuccadon, 1290 r.); Uexuun
(ITpara, 1347r.); B ABctpun (Bena, 1347 r.); Ilonbme (Kpakos,
1364 1.), Benurpum, 1367 r., IlBeumu (Yncan, 1477r.), Jlanuu
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(1471 r.), 'epmanun (I'efinens6epr, 1368 r., Dpdypt, 1379 r.). K co-
KAJICHUIO, B Poccun yHUBEPCUTETHI MTOABWINCH JIUIIb B 1755 r. B Mo-
ckBe, B 1819 r. B Cankrt-IlerepOypre, B 1804 r. B Kazaunu, B 1880 . B
TomMmcke.

Kaxk mpaBuiio, yHUBEpCUTET UMEJ TPU OCHOBHBIX (haKyJIbTETA:

e boeocnosckuii (meono2uieckuii), Ti¢ TOTOBUIUCH CBSIEHHU-
KM, apxuepeu U enuckonsl. M3yyanucs bubnus, EBanrenue, Anocrod,
bunocodus [Inatona u ApucrtoTtesnsi, MPUCIIOCOOJICHHbIC K XpUCTHAH-
CKOMY YUYEHHIO.

o [Opuoduueckuii, TAe 00yJanuch OyayIIue YMHOBHUKH, CYJIBH,
HOTapuychl. 3yyanuce NOMJIMHHUKN 3aKOHOB CTPAaHbl B UX HCTOPH-
YECKOM pa3BUTHUHU, CPABHUTEIBHOE MPABO, OCOOEHHO KJIACCHUYECKOE
pPUMCKOE TpaBo, Gpunocodus u ee uCTopus.

e Meouyunckuti, TpeHA3HAUYCHHBIA Il TOJTOTOBKM Bpauei,
arTeKapeu U yYeHbIX — MEAUKOB. M3yyanuce Kiaccuku | urmoxkpar u
I'anmen, ABuiieHHA, aHATOMUSI.

Takum oOpazom, HaOOp HU3yHaeMbIX JUCIMIUIMH COOTBETCTBOBAJ
npoduiato dakyabreTa. bell B yHUBEpCUTETaX W MOATOTOBUTEILHBIN
bakynbTeT (MCKYCCTB), T/I€ U3Yy4aJIOCh 7 CBOOOJHBIX UCKYCCTB: IpaM-
MaTHKa, PUTOPUKA, JUAJIEKTHUKA, KBaJIpUBUYyM: apu(dMeTHKa, reoMeT-
pHs, aCTPOHOMUS U My3bIKa. YpoBeHb OblT HEBBICOKUM. JIo XVI Beka
JULa, TPETEHI0BABIIME HA 3BAaHUE MATrUCTpa, IPUHOCHIIN KIIATBY, YTO
OHM 3HAIOT LecTh KHUI U3 «Havam» EBknuna. Ilocie npoxoxaeHus
oOy4eHUsI Ha MOJATOTOBUTEIBHOM (PaKyJIbTETe CTYACHTHI MEPEXOIMIH
Ha OJINH U3 OCHOBHBIX (paKyJIbTETOB.

@aktnyeckn B XII — XV Bekax B crpanax 3amanHou EBporsl,
OJlaroziapsi TOPTOBBIM CBSI3SIM, MPOUCXOJIUT YCBOCHUE MATEMATHUKHU
Hpesuero Bocrtoka, I'pertun u Cpenneit A3un. Yero 1160 HOBOTO H
OpPUTMHAJIBHOTO CO3/1aHO HE OBLIO.

ITepBbiM yueHbIM — MaTeMaTuKOM EBpomnsl cuntaercs JleoHapao
IMuzanckmii (1170 — 1250 rr.). On Ob11 chiHOM bokauuno (4To 03Ha-
4aeT «JI00pOAYIIHBINY), a CbIH MO-JIaThiHK f1b10, OTCIO/Ia MPOUCXOIUT
BTOPOE €ro ums, win ncepnonuM dudonauuu (orcroaa unciaa Gubo-
HaY4YM WM nocienoBarenbHocTh Pubomauum 1, 1, 2, 3, 5, §, ...,
X,, =X, +X, , Belpaxasias pocT Kpoindbei ceMbn). B 1202 r. on

n+l

numeT «Liber abak» («Kuura Beramciennitn» nim «Kaura 06 abake»).
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[Torom oH muuer enie pa3 3ty kHUry B 1228 roay. B 1220 roay on
nuiet «lIpaktuyeckyro reometputo». B 1225 rogy on noOexaeT Ha
MarematudeckoM TypHupe (6oe) B [luze Moanna Ilanepmckoro, xo-
TOPBIM TIpe/uIokml JIeoHapo 3ajady: HAMTH YUCIO, TPUOABIAS K
KBaJIpaTy KOTOPOTO WJIA BBIYUTAs M3 KOTOPOTO YUCIIO 5, BHOBb MOJY-

2 2 2 2
41 49 41 31
yaem KBagpar: | — | +5=|—|; | —| =5=|—|.
12 12 12 12
B «Knaure o6 abake» OH HCMOJb3yeT MHAUMCKYIO JACCATHYHYIO
MO3UIMOHHYIO cucTeMy cuuciienus. Kaura cocrout u3 15 rnas. OH
paccMaTpHUBaET JIEUCTBUS C HAaTypaJTbHBIMU YHUCIaMU, OOBIKHOBEHHBI-
MU ApoOsiMU, UX cokpaiuenus, Haxoaut HOJI, mpuBoauT k obuiemy
3HamMeHaTento. JlaeT pemieHus 3aiad Ha MPONOPILMM, 3aAad, CBOIS-

IMXCS K JIMHEMHBIM YpaBHEHUsM. [IpuBOIUATCS METOA W3BJICUCHUS
KBaJ[paTHBIX U KyOuueckux kopHeil. Tak,

Ja’ +r =a+ r
3a(a+1)+1

, Tne r <a.

Hampumep,

3900 = 3/729+171 =9+

71 _ 171
3.9-9+D+1 271

=~9,63 (Oonee TOU-

HOe 3HaueHue 9,65).

CobOpanbl pazHbie 3a7a4dl MO T€OMETPHUH, pellacMble Ha OCHOBE
teopeMbl [Iudaropa anredpamdeckum crmocodoMm. B «IIpakTudeckoit
reoMmeTpur» OuOOHAYYN TaHO JOKa3aTeILCTBO (popMyIasl I'epona s
TJIOIIAIA TPEYTOJIbHUKA, OTIIMYHOE OT TEX, YTO coJiepkuTcs y EBKkiu-
na, [Itonemes n apabckux aBTOPOB. Jl0Ka3pIBa€TCS, YTO TPH MEIUAHBI
TpEyTroJibHUKA TIEPECeKatoTCsl B OJIHOM Touke. OH MPUBOAUT 33a/1a4M Ha
HAXOJXKJICHHE TUIOIAed MHOTOIPAaHHUKOB, Kpyra, c(ephl, IOBEPXHO-
CTH mmmHApPA. JJIS BEIYUCIACHUS 77 OH HaXOJIWUT MEPUMETPHI ONHCaH-
HOTO M BIIMCAHHOT'O IPaBHJIBHBIX 96-yrOJIBHUKOB, YTO IPHUBOIAUT K
=~ 3,1418. OH ycTaHaBIMBaET TOXK/IECTBRA!

o (a*+b?) (c?+d ?)=(ac+bd)*+(bc — ad)?

o (a’+b?) (c*+d?)=(ad+bc)*+(bd — ac)’
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«Kunura o6 abake» Ha npoTsikeHun XIV — XV BekoB umena -
pOKO€ pacmpocTpaHeHue B EBpore, BBINOJHSS CBOK 1€7b, YTOOBI
«POO0 IAMUHAH He NPpedbl8al 8 HE3HAHUU MAMEMAMUKILY.

Noann [Tanepmckuii ipeaioxun @uOoHauyy 3a1auy: Haumu ma-
Kue uucia X, y, z, u4mooul uucia Xx+y+z+x? x+y+z+y2+x2,
x+y+z+z 7 +x” Gbinu keadpamamu. PUOOHAYTIN HAXOIUT ATH YNCIA;

16 48 144
x:?, y:?, ZZT (3TO HE TaK yX U MPOCTO).

HazoBem psii ©UMEH, OTHOCSIIMXCSL K pacCMaTpUBAEMOMY IEPHUO-
Iy.

Poxxep bakon (1214 — 1294 rr.) — anrmiickuit puiocod u ec-
TecTBOoHMCIBITaTeNlb. OOydueHne Hadana B mkoine Oxcdopaa, mpomod-
xun B [lapmxckom yHUBepcHuTeTe. 3aTe€M MOCTpUrcs: B MoHaxu. U3y-
yan Tpyasl Apuctorens, «Hauana» EBknuna, «Anbpmarect» K. Ilto-
jgeMes, Tpyapl Apxumena. 3a PE3Kyl0 KPHUTHUKY JIyXOBEHCTBA H
BBICIIIUX CBETCKHX coclioBuil momayuyun 10 ser troppMbl. OueHb yBa-
’Kajl ¥ BOCXBaJIslJI MaTEMATHKY, Ha3blBaJl €€ BpaTaMu U KJIKOUOM IS
npyrux Hayk. OH yTBEpKJaJl, 4YTO TOJIbKO ITyTEM MAaTE€MaTUKU MOKHO
JOCTUYb TTOJTHOM UCTUHBI. B Apyrux Haykax TeM MEHbIIE OyeT OIlIU-
OOK M COMHEHUM, 4eM OO0JIbIIIE UM YJIaCTCSl ONIEPEThCSl HA MATEMATHKY.

Tomac (®Poma) bpaasapaun (1290 — 1349 rr.) M Hanucan psij
MaTteMaThdeckux TpaktatoB. OnuH u3 HuX «Teopernueckas reoMer-
pus». B Heil, B 4aCTHOCTH, JaHa TEOPUs 3BE314aThiX MHOTOTPAHHU-
KOB, TOBOPUTCS O TEJIECHBIX yIJiaX, MMSATH MPaBUIbLHBIX MHOTOTPAaHHU-
kax. B  «Tpakrtare 00 OTHONIICHHUAX...» PaCCMATPUBAIOTCS

1 1 1 1
Ja:Nb=a?:p? («IIOJIOBUHHOE OTHOILICHUE ), \/673 ; \/1973 = ali :bli
(«momyTopHOE OTHOIIEHHEY). B «Tpaktate 0 KOHTHHYyMe» (OT JaT.
continuum — «HEMPEPHIBHOE, CIUIOIIHOE»), HAMMCaHHOM B 1328 —
1335 rr., TOBOPUTCA: «...OQHU: APUCTOTENIb U OOJBIINHCTBO HBIHEII-
HUX MBICITUTENEH YTBEPKIAIOT, YTO KOHTUHYYM HE COCTAaBIIACTCS W3
aTOMOB, a COCTaBJISICTCS M3 YacTe, KOTOphIE JCIMMBI O€3 KOHIIA.
Hpyrue e TroBOpST, YTO KOHTHUHYYM COCTAaBJISIETCA W3 HEACIUMBIX
(lemokpuT), a TpEThH, YTO COCTABJISAETCS M3 TOYEK, OHU (TPETHH), B
CBOIO OYEpPE/b, JIENATCS HAJABOE: YaCTh CUMTAET, YTO KOHTUHYYM CO-
CTOUT U3 KOHEUHOT0, a Ipyras u3 OECKOHEYHOTO YUCIIa TOUEK.
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Hukousa Ope3m (1323 — 1382 rr.) men 3BaHue Marucrpa, mnpe-
nojgaBas B 1348 — 1361 rr. marematuky B IlapukCKOM KoJUIemXe.
[To3xe oH craHoBuTcs enuckonoM B JIbe3be (Hopmannust). Hanmcan

TpakTathl: «O chepe», «O0 OTHOMIEHUAXY», KAJTOPUTM OTHOILICHUI,
1 3 3 3

IJic BBEJICHO TMOHATHE JpOOHBIX TOKazareneut a?,a*,a?,..4%> =8
(8 HaxoauTCs B MOJIYyTOPHOM OTHOIIIEHUH K 4). Bece 310 nenaercs pu-
TOPHUYECKH, a HE CUMBOJIMYECKH.

Huxona Illwke (rox poxaenust Hem3Becten — 1500 r.). Hanu-
can counHenune «Hayka o yuciaax B Tpex 4acTsix», Iic paccCMaTpu-
BacT apu(METUUYECKYI0O M TEOMETPHYECKYIO ITPOTPECCHH, CIIOCOOBI
MPUOIMKEHHOTO PEIICHUS YpPaBHEHMM, MPOJOJDKACT YIIOTpeOIeHUe
npoOHBIX ToKa3arenel. BBogut obo3nauenue 121, 122, 123, yto o3Ha-

gaeT 12x, 12x2, 12x*. I3 ero ob6o3HaueHui 8°, yMHOKEHHOE Ha 7"
BBIPAXKEHHOE PUTOPUYECKH, 3aTEM BO3HUKAET 3alUCh 8x> - 7x ' = 56x2.

HNorann Muiep (Permomonrtanyc) (1436 — 1476 rr.) (I'epma-
Hus). B 1461 1. on Hanucan «lI9Th KHUT O TPEYTrOJIbHUKAX BCIKOTO
poaa», B KOTOPOW TPUTOHOMETPHS, B TOM 4YHCIie cpeprueckas, Brep-
BbIC BBIJICJICHA U3 ACTPOHOMHUU B CAMOCTOSITEIbHYIO BETBb MATEMATH-
Ki. PernoMoOHTaHyC paciiMpuil MOHATHE YKCIIA, BKIKOYUB PAlMOHAIb-
HBbIC YHWCJIa, MPUMEHS anreOpy K penieHrui0 reOMeTPUYeCKUX 3ajad.
Tabnuia cuHycoB cocraBiieHa PeromMoHTanycoM ¢ maroM B 17 u
TOYHOCTBIO [0 CEAbMOT0 3HaKa. Jlyist 3TOro oH Gpai kpyr pammyca 10’
U BEJl BBIUMCIICHUS B OOBIKHOBEHHBIX APOOSX (IECATUYHBIC €I HE
Bonuii B oouxox B EBpomne). OH BBen Ha3BaHus GyHKIMI TaHT€HCA U
KOTaHI€HCa, COCTABWJI TaOIMUILy UX 3HAUCHUH.

Hemenxknit xymoxxHuk u yueHbli AjabOpext dropep (1471 —
1528 rr.) Hanucan TpakTtar « PykOBOACTBO K U3MEPEHUIO LIUPKYJIEM U
JUHEUKOW», B KOTOPOM pacCcMaTpuBaroTcs: 1) ydeHuUe O JIUHUSIX;
2) ydeHue o IUIOCKHMX ¢urypax; 3) ydUeHHE O TEJIECHBIX Belax;
4) ydyeHne 0 MOCTPOCHHUU TEN B MIPOCTPAHCTBE.

OnHoBpemenHo ¢ A. Jlropepom B ['epMaHuM KHUBET U TBOPUT
Muxasas Hltudens (1486 — 1567 rr.). OH numer U HU3IACT B
HiopuOepre B 1544 rony «Arithmetica integra» («Apudmernka B
LEJI0M»), TJ€ MUIIET 00 Oonepalusax HaJl pallMOHATIbHBIMA U UppaLKO-
HaJIbHBIMU uuciaaMu B 00 anredpe XVI Beka. Tam xe copepkarcs
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MPOTPECCUU: PA3HOCTHBIE U KpaTHbIE (apupMEeTHUUECKUE U T€OMETPH-
YECKHUE), METO/bl PEIICHUSI YPAaBHEHUM, BBOASTCS 3JIEMEHTHI CUMBO-
nukd. B kHHUre copepkuTcs Tabiuiia.

N | e | 4| 3 2| -1 0 1 2 3 | ...
| cene 1 1 1 1 1 a' a’ a eveee | a"
4| 3| 2

a a a a a

B 1545 rony M. lItudens uzgaer «Hemenkyto apudmMeTury»
JUJI. HAPOAHBIX MACC, B KOTOPOU MPUBOJATCA >KU3HEHHO BAXKHBIE BbI-
YUCJICHHUS, 33/1a4X Ha KBAJPaTHBIE YPaBHECHUSI.

Nrak, k koHity XV Beka B EBporie cioxunach cucteMa o0yueHus
(WIKOJIBI, YHUBEPCHUTETHI), CJION OOpa30BaHHBIX JIIOJCH IMOIMOJIHSIICS.
YHUBEpCANbHBIM SI3bIKOM HAayKH CTall JIATUHCKHUM SI3bIK, HA KOTOPBIX
OBLIN BBIMIOJIHEHBI TIEPEBOJIBI ¢ apabCKoro, ApeBHerpedyeckoro. T.e. B
OCHOBHOM IIIEJI MPOIIECC YCBOCHUS paHEe CO3JaHHOU MareMaTuku. Ho
HAMETWJIOCh U MPOJBUKEHHUE BHEpE: NESUCTBUS C IPOOHBIMU MOKa3a-
TEJISIMU CTEINEeHM, ajire0panyecKkas CUMBOJIMKA, BBIJIEJICHUE TPUTOHO-
METPUU B CAMOCTOSITEIIbHYIO BETBb MATEMATHUKH.

Cepbe3Hblil 1Iar Bhepe] B Pa3BUTHUM MaTEeMaTUKU ObUI clellaH
UTAIBIHCKUMU MaTemaTnkamu B X VI Beke: Cuununonom aesib Pep-
po (1465 — 1526 rr.), Ixepoaamo Kapaano (1501 — 1576 rr.), Huk-
ko0 Tapraabsa (1500 — 1557 rr.), JIronoBuko Deppapu (1522 —
1565 rr.) Mx ycunusiMu ObUIM pElIEHbl B pajuKaliaXx YpaBHEHUS
TpeThel u deTBepToi cremeneil. [Ipodeccop bomonckoro yausepcu-
tera @eppo (Heap @eppo Cuunuon) HaxoAuT GOPMYITy ISl pEIICHUS
ypaBHeHus x*+px=q (p>0, g>0) u cooO11aeT ee cBoeMy y4eHUKy Puo-
pe, KOTOpOMY NpeACTOs1 HayuHbli nmoeauHok ¢ H. Tapranssa. H. Tap-
TaJIbsl CAMOCTOSITENIBHO PEIIWJ YPAaBHEHUA X*+px=q, X*=px+q, x*+q=px
(»>0, ¢>0). Ha TtypHupe, xotopslii coctosuics 22.02.1535 rona.
H.Tapranbes 3a 2 yaca pemuia Bce NPEIOKEHHBIE €My 3aJauu, CBS-
3aHHbIE C KyOMUYECKUMU ypaBHEHUSMH. A ero npoTuBHUK Duope He
CMOT CIPABUTHCS C 3aJayaMH, KOTOpPbIE MOCTaBUI Iepea HuM Tapra-
abs. Unesa Tapranesa coctouT B cienyronieM. OH HIIET pelIeHUE

ypaBHEHHMS X>+px=q B BUJE /U —3/v. Tlocne moxcTanoBKy B ypaBHe-
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HUE MoJIy4aem (3/; — 3/;)3 + p(i/; — 3/;) =q WIn
3
u—v+(p-3Ju-v)Ru-Ivy=q. Tonaras u-v=g, u-vz(gj :

3

MOYKHO HAWTH u U v U3 KBAJPaTHOIO ypaBHEHUS )" —qy—5—7 =0. A

3
HMEHHO, U = +§—7 _4 U, CJIEI0BATECIIb-

HO,

OO6patute BHUMaHHE, 4TO X > (. AHAJOTMYHO PEIIaeTCsl YpaBHE-
3
HUEX = px+q(x = Ju + 3/;) , 4TO  TPUBOAUT K  PEIICHUIO

2 3 2 2
x=73 2+ 4|1_|2 + 3 4_14)_|2 . 3aMeTuM, 4TO H3-3a
2 2 3 2 2 3

OTCYTCTBUSI CHMBOJIMKH BCE€ BBIMOJIHAIOCH B CJIIOBECHOM (popMme, U TyT-
TO BO3HHUKAET TAaK HA3bIBAEMBIA «HENPUBOAUMBIN Cllydyam», KOrja

2 2
(—j —(%) < 0. Ho pu 3TOM UCXO/IHOE ypaBHEHHE MMEET HEIOJI0-

KUTEJIbHBIN IEUCTBUTENIBHBIN KOpeHb. Tak OyaeT, HampuMep, B ypaB-
HeHun x’=15x+4, koTtopoe wuMeeT KOpeHb Xx=4, HO NpPU ITOM

2 3
(%) —(ﬁj =—121. A Tak KaK KOMIUIEKCHBIX YHCEJ B pACIOpPsIKE-

HUM MaTEMaTHUKOB HE ObLIO, JeJI0 3axoauio B Tynuk. B 1545rT.
. Kapoano nuetr counHeHnue «Bennkoe ueKyccTBO, WM O TTPaBU-
nax anreops» B 40 rmaBax. OH JOIMyCKaeT OTpUNATEIbLHBIC B MHUMBIC

KOpHHU (Y Hero BcTpedaeM y =5++/—15, y=5—-+/—15 B cBsI3u ¢ pe-
menueM ypaBHeHus x>—10x+40=0), NpuUBOAWT TOJHOE YpaBHEHHE
TPEThE CTEMEeHW MOJCTAaHOBKOW X = y+/ K YpaBHEHHIO, HE COJEp-

b
xamemy y° (h= —3—). @DaKTUYECKU OH JOKa3bIBacT TeopeMy be3sy:
a
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«MHorounes P (x) pemurcs Ha x—a, Tonbko ecau P (a)=0». B

ATOM K€ KHUTE OH JACT CIIOCO0 PEIICHUS YpaBHEHHS YETBEPTOM CTe-
MICHU, TTOJYYEHHOTr0 €ro yueHuKoM JI.deppapu ¢ MOMOIIbIO BBEACHUS
KyOuudeckor pe3osibBeHTHI. [lokaxkeM 3TO Ha mpuMmepe 3ajadu, pe-
meHHou eppapu: «pasderumsv uyucio 10 na mpu yacmu max, umoowl
OHU 00paA308anU 2e0OMempPUYECKy0 Npocpecculo, NpouzeeoeHue nep-

8bIX 08YX unenos komopot pasno [16». Ilycts by, by, by — uckomas
3

6 X
nporpeccusi. IlonoxuB b,=x, moiayuum ypaBHeHHe —+x+—=10,
X

otkyzma x* +6x> +36 = 60x mwn (x*+6)’=60x+6x". [Ipubasum K oGenm
4aCTSIM TOCIIEIHEro YPaBHEHHS BhIpaxkeHue 2(x°+6)+°, Tie f — HoBoe
HEU3BECTHOE, 4TO IPUBOJIUT K ypaBHEHUIO

(x> +6)+1)> =2t +6)x> +60x+¢* +12¢. Haiimem Takoe f{, 4TOOBI

npaBas 4acTh SBIISUIACH TMOJHBIM KBaJpaTOM, YTO MMEET MECTO, €CIU
30° = (2t+6)(t* +12£) =0 wmm £+15£4+361—450=0. D10 ypaBHEHHE,

Ha3bIBaEMOE KyOUUYECKOM pe30JIbBEHTOH, yKa3aHHBIM BBIIIE CTIOCOOOM
PUBOAUTCS K HEIOIHOMY YPABHEHHMIO (6€3 £°) M pPelaeTcsi OmucaH-
HBIM METOJIOM, YTO ITO3BOJISIET HAaWTH f. Toraa npu HaWJIEHHOM 3Haye-
HUH ! IPUXOIUM K ypaBHeHHIO (x” +1+6)> —(v/2t+6x +b)* =0, rue
cMbICT b moHsATEeH. Pemias COBOKYNMHOCTh JABYX KBaJpaTHBIX ypaBHE-
HHUM, TOJIy4YaeM OKOHYATENIbHBIM pe3yJbTaT. 10, 4TO ypaBHEHHUE Y
deppapu HE COAEPKUT X°, HE CO3/IACT AOMOJHUTEIBHBIX TTPo0JIeM, Tak
KaK IOJHOE YPABHEHUE YETBEPTOM CTEMEHM JIETKO MPUBECTU K ypaB-
HEHUIO 0€3 TPEeThel CTENEeHU HEU3BECTHOTO.

H. Tapranbs ObUI CTpaIIHO pa3gocagoBaH TEM, YTO PACKPBITHI €70
CEKpPEThl PEIICHUS] KyOMUYECKUX YpPaBHEHU, KOTOPbIE Y HETO SIKOOBI
oOMaHHBIM TyTeM BbI3HaN [x. Kapnano. 9To mpuBOIUT K JIUTENb-
Hoil nonemuke: H. Tapranesa Opocaer Bb130B k. Kapnano B «Bompo-
cax» (1546 r.), Ha koTtopble oTBeyaeT yueHuK Kapnmano ®eppapu
(1547 — 48 rr.). OTa myOauyHas ay3Jib Jaja BO3MOKHOCTh MaTeMaTH-
KaM TTO3HAKOMUTBLCA C METOJIaMU PEIICHUS B pajiuKajiax aiareopaunye-
CKUX YPaBHEHUU TPETbEU U YETBEPTOMN CTEIICHEN.

Pajgarapr bomoOeann (= 1530—1572 rr.), MaTeMaTuK U UHXEHED,
AKUBIIUA U paboTaBminii B bonoHbe, Hamucan coumHeHne «Anredopar»
u3 5 rinaB, Beimenmiee B 1572 romy. 1-s rnaBa «bosnbinas apudmeru-
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Ka». B He#ll paccMOTpeHBI NEUCTBHUS C HATYypAIbHBIMH U JAPOOHBIMU
yyciaaMu. /laHa Teopusi U aIrOpUTMBbI U3BJICUCHUS KBAJIPATHBIX U KY-
Ondeckux KopHeil. 2-s1 rnaBa «BceoOmas apudmeruka». BBomutcs
ONPEAEIICHUE CTENEHH Y>KE C MOMOIIBIO CUMBOJIOB, PACCMATPHUBAKOTCS
ornepanyyu ¢ MHOTOWICHAMU BMECTO «HAIIUX» CKOOOK ynoTpeOJisieTcs

«aeptan, 1.€. (a+b)=a+b. 3nech xKe pacCMOTPEHbI ypaBHEHUS BTO-

poil, TpeTheil U YeTBEepTOM cTeneHe. 3-s riaBa MpeacTaBiIsieT coOon
COOpHMK 3aj1a4 I0 ajnreope I pereHus yqammxcs (272 3anayuu, B3s-
TeIX y Jnodanrta (3 B. H.2.)). 4-4 TJ1aBa COACPKUT ajareOpanydecKue
METOJbl PEIICHUs TEOMETPUYECKUX 3anad. S-a riaBa «lIpoOraembl
MJIaHUMETpUX (MPAaBUJIBHBIE MHOTOYTOJIBHUKH) W CTEPEOMETPUH
(MpaBUJILHBIE MHOTOTPAHHUKH M UX Pa3BEPTKH )». OH JeIaeT MOTBITKY
JaTh TEOPUIO MHUMBIX uncen. OH NUIIET: «4 Hawen Opy2oti poo cés-

3AHHLIX KYOUYeCKUx KOpHeu u3 OUHOMO8 8U0d a++/b, snavumenvo
OMAUUAIOWUXCSL OmM OPY2UX, BO3ZHUKAOWUL NPU PeuleHUU KYOUYeCcKux

3 2
ypasnenuti éuda X' = px+gq, Kkozoa %) > %) ee. . Paznocmo

2 3
q P
— | —| no uszejieverHuu Keadpamﬂoeo KODPHA MOoHcem ObIMb Ha-

2

364HA HU HOﬂOchumeﬂbHOﬁ, HU ompuuameﬂbHod...KopHu anoco poda
NOKAMNCYymcs MHO2UM CKopee coqbucmu%cxwwu, yem umeroumumu oeli-

cmeumenvHoe 3Havyenus...». g i =+v-1 oH BBOMAT paBuia;
I-(H)y=+i, (=D)(+)=—, ..., ()(F+)=1, (=)(=))=1. dnsa ypaBueHus
x*=15x+4 on no ¢opmyne Tapranss — Kapmano momydaer

Jo+d=121 +32-V=121 =2+ i)+ (2—i) = 4.

Kak u3BecTHO, mpobiiemMa penieHus aareOpanyeckux ypaBHEHHIM
CTENIEHU BBIILIE YETBEPTOM 3aHMMAaja MAaTEMAaTHUKOB IIOCIE ycmexa
utanbsnieB okono 300 ner. Exo 3anumanucek Jlarpanx, A6ens, Pyd-
¢buHM U, HakoHel, J. ['amya maeT ee OKOHUATeNbHOE penieHue. B pe-
3yJabpTaTe aiareOpa M3MEHUT CBOE JMUO U MPEIMETOM €€ HU3yYCHHS
CTaHyT TAKUE CTPYKTYPBI, KaK FPYIIIbI, KOJIbLA, ITOJIS U T.JI.
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Bosnbmioli Bkiam B MareMaTUKy, B YaCTHOCTH B alreOpy, BHEC
dpaniysckuii Mmatematuk @pancya Buer (1540 — 1603 rr.). I[lo 06-
pa3oBaHMIO M MPO(ECCHOHATBHOU JESITEILHOCTH IOPUCT Buer 3amn-
TepecoBayicsl acTpoHoMuen KorepHuka, co31aBIIero reiInoneHTpruye-
CKYI0 CUCTEMY MHPA, YTO IPUBEIIO €T0 K U3YUEHUIO MAaTEeMaTUKHA. EMy
yAaJIoch BO BpeMms BoiiHbI @paniuu ¢ Mcnanueit pacumdpoBath Tai-
HbIC NHCbMa, nepecbutaemble Mcnanuern B Hunepnanasl (B muchbmax
coaepxanock 6onee 500 3HaKoB). Tpaguiius MaTeMaTHUYECKUX TYPHH-
POB MPOAOJDKANACh, W HUAEpPIAHIACKHM MaremMatuk Ban Poymen
peUIOKIIT 3a7ady MatemaTukaM EBpombl. TpeOoBaioch pemniuTh
YpaBHECHHUE

x* —45x" +945x" +...-3795x +45x =a,

7 /5 15 45
re a=,— ,|— —,|——.|—.
4 V16 8 64

®. Buer, npurnamnieHsubiid k kopoito ['enpuxy IV Bo Bpems Oece-
Il TOTO C HUJAEPJIAHJACKUM IOCIAHHUKOM, NEPEIABIINM 3aJa4dy, AaJl
OJIHO pEIIEHUE Cpa3y, YBUJIEB, YTO JIEBASI YACTh YPABHEHHS COOTBET-

CTBYET BBIPAKEHUIO SIN ¢ 4Yepe3 sin4—(p5; Ha JpPYrov J€Hb OH Jaj €Ile

22  TOJOXWUTEIBbHBIX  PEIICHUS, TMOoJydaeMbiX u3  (HOPMYJIbI

360" +12°n —=

2sin n=1,22. B cBorwo ouepenp, ®. Buer npeanoxui

€BPOIEHCKUM MATEMATHKaM 33/1a4y: C MOMOILIBIO [IUPKYJIS U JTUHEUKN
MOCTPOUTH KacaTeJbHYIO0 K TPEM JaHHBIM OKPYKHOCTSM, JIKAIIUM B
OJHOM IUIOCKOCTH. POyMeH pemmi 3amady, HO TOJIBKO C HOMOUIBEO
KOHUYECKUX CE€YEHHU, Buer ke mokaszan cBO€ pPenIeHHue ¢ MOMOIIBIO
HUPKYJIST W JIMHEWKU (€CTh CBEICHMS, YTO MMEHHO TakK pemiail ee
Anosmonuid B III Beke 10 H.3.). C 3Tux nop Buera crain Ha3bIBaThH
Anomnmonuem ['amibckuM (T.e. dpaniy3ckum). B 1591 roay Beixoaut
padota Buera «BBeneHue B HCKyCCTBO aHaiau3a» W3 5 riaB. I riasa:
onpeJieNIeHNs W MOApa3IClICHHs] aHaIu3a U MPUEMBI, YIIOTpeOsieMble
B HUCKYCCTBE HaxoaAeHUs ucTuHbl. Il rimaBa: o0 akcuomax, OTHOCS-
IUXCA K paBeHCTBaM U npornopuusam. 11 riiasa: o 3akoHe 0JHOPOIHO-
CTM M O CTENEHSAX M BHJAAX CPABHUBAEMBIX BEJIIMYMH, COCTOSIIEM B
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TOM, 4TOOBI MPUPABHUBAEMbIC BEIUYUHBI HEOOXOAMMO OBLIM OJHO-
poaubl. 1V riaBa: npaBuiia U NpeanucaHus KOJINYECTBEHHBIX BbIUHC-
JICHUU:

Ilpasuno 1: npubaBiaeHUE BEIUUYUHBI K BETUUYWHE. DTH BEJIMUYUHBI
JOKHBI OBITh OJTHOPOJIHBIMHU, & UMEHHO A IIIIOC B, €CJIM 3TO MPOCThIE
TUTUHBL;, A KBajpat miroc B — miomanb; A kyd miroc B — o0bem. Aj-
reopancTbl 0003HAYAIOT 3HAKOM «+» CIIOKCHHE.

Ilpasuno 2: BbIYMTAHHWE BEIMYHHBI W3 BEIWYUHBL. AHAJOTHYHO
npeasaymemMy. AnreOpancTsl 0003HAYAIOT BBIUUTAHUE 3HAKOM «—).
Ho ecim u3 A Hamo BbluecTh B 06e3 D, TO OCTaTOK IMHIIYT
A—(B—D)=(A—B)+D.

IIpasuno 3: Benenue (YMHOKEHUE) OJTHOW BEJIMYUHBI IO IPYTOM.
1) cropoHa, yMHOKE€HHasi Ha ceOsl, TaeT KBaApar; 2) CTOPOHA, YMHO-
JKeHHasl Ha KBaJparT, JaeT Ky0; 3) cTopoHa, yMHOKEHHAs Ha KyO, 1aeT
KBaJpaTHO — KBajapaT. 1o ke Ha TEOMETPUUYECKOM s3bIKe: 1) InHAa,
YMHO>K€HHasi Ha MIUPUHY, AA€T IJIOMAab; 2) JJIMHA, YMHOXKECHHAs Ha
IIo1ab, AaeT oobeMm. Ecnu nana Benanuuna (4 — B) (C — D), To 1o-
nydaercsi AC—AD—-BC+BD. B 3ToM JeiiCTBUY MOJIyYarolieecs OT JIBYX
YTBEPAUTEIBHBIX BEJIUYUH — yTBEPAUTEIHLHOE, POBHO KaK M IIOJY-
qaroIeecs OT JIByX OTPHUIIATEIbHBIX BEJIWYHUH TOXKE YTBEPIAUTEIBHOE,
HO €CIIM OJIHA BEJIMYMHA — YTBEPAWTEIbHAS, a JIpyras — OTPHUIIATEIIb-
Hasl, TO MOJYy4aeTCsl — OTpUIATeIbHAS.

IIpasuno 4: nenenvie 0THON BEJIIMUYUHBI HA Ipyryro. [lycteb A u B —
JIBE BEIMUYMHBI U TpeOyeTcs A pa3AenuTh Ha B. DTH BEIWYHUHBI pa3HO-
poansl. Hajgo mpoBecTu Mexay HUMH Maj€HbKYIO YEPTOUKY U OyJeT

naowaos

E. Ecnu, nanpumep, A — miomaae, a B — auHus, TO n3o0pa-

KACT MHUPHUHY, KOTOpAs NPOUCXOAUT OT AECIECHHUS IUIomaan 4 Ha Jin-
A

Kyo

HHUIO B. AHaJIOrA4HO O3HavaeT MmHpHHY. Takum oOpaszom,

naouwads

B-A B- A4

0
% 910 A, PO 910 A

niowaow *

V rnaBa. Ypasuenus. Criocod NpUMEHEHUS: PaBEHCTBO HE Hapy-
IA€TCS AHTUTE3UCOM, T.€. K 00EUM YacTsIM MOKHO MPUOABIIATH OJIHY
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U Ty K€ BEJIMYMHY. PaBEHCTBO HE HApyIIAETCs, €CJIU BCE YJICHBI pa3-
JIEJIUTh HAa OJIHY U Ty € BEJIMUUHY.

OcHOBHOE couMHeHHE€ Bwuera BBIILIO TOCHE €ro CMEPTH B
1646 rony. Kak wu3BecTHO, anredpanyeckre 00OO3HAYCHHS B CBOEM
pa3BUTUM npouuiy 3 3tama: 1) puropuueckuil (CIOBECHBIN); 2) CUH-
KOMUPOBAHHBIA (COKpAlIEHHE CJIOB); 3) pPa3BUTOE CHUMBOJIMYECKOE
o0o3HaueHre. O mepBOM 3Tane yxKe rOBOPHIOCH. Y TOMUHAIOCh U O
BTOPOM, KOTOPBI UMEHHO NpoaABuHY Buet. OH o6o3Hayaer 1) Heus-
BECTHBIC BEJIMYHMHBI TOJBKO 3arjaBHbIMM TJIACHBIMM OYKBaMH JaTHH-
ckoro andasuta 4, E,...,O,...; 2) U3BECTHbIE HEOIPEACICHHBIC BEIIU-
YUHBI (HeompeaeaeHHble KOG UITMEHTHI ypaBHEHUS B OOIIEM BHU/IE)
TOJIbKO corjacHbiMU OykBamu B, C, D,...; 3) KBagpaT HEU3BECTHOMH
BennuuHbl A2, E?,..., O%* 4) o003HauaeT KBaJpaTHbI KOPEHb 3HAKOM

J , I3MEHeHHas OykBa 7 (0T radix — paaukan).
Tpernit aran npoxoaur yxe B XVIII Beke. Ecnu x*+px+¢=0, T0
P

2
+ (Ej — ¢, a B ciayyae x>+px+qg=0

REREREN R RO

Buer ycTaHOBWJI CBSI3b MEXAY KOPHSAMU M KO3(pPULHEHTaMU
YPaBHEHUI BTOPOU U TPETHEMN CTEIEHU
IUI YpaBHEHUS X*+px=¢q

X, +X)==p, XX, =4,

xX=-

N |

IUIsL yPaBHEHUSA xX*+px=q
X tx,+x, =0, X0, + XX, +X,%, =P, X, X, X; =4
OxkoHuarenbHbIM BUJ TeopeMa Buera npunsiia nocie padot I'p-
puota u JXupapa u onyonukosana B 1629 rony. Buer nonyyaet ¢op-
MYJIBL:
mim=1) g
2!

cosmx = cos™ x — 2 xsin®x+...

m(m—1)(m—2) o
3!

s"3 xsin® x +...

sin mx = mcos™ " xsinx —
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@daKTUYECKH  OH  BBOJUT  OCCKOHEYHOE  IPOHU3BEJICHHE

T T T 2
coszcosg...cos =—. IlpuBegem ero paccyxuaenus. Ilycte
T

2n+l

S,,8g5-»8 . — IUIOIIAAN HPAaBUIBHBIX 2" MHOIOYTOJBbHUKOB, BIIH-

b 2n+l

n_. 2w . T
CaHHBIX B Kpyr paauyca l. Tak kak § =—sin—, a §, =nsin—, 1O
n n

T T
S .S, =cos—. CienoBareibHoO, Sz,, :Sz,,+1 = cosz—n U MBI UIMEEM OT-

n
HOLICHHS
T
S, 18, =cos—,
4
Sg 18, =cos—,
S, :S8, =cos—,

T T T
IIEPEMHOKUB KOTOpPBIE ITosIy4aem S, : S = coszcosg... - COS TR

3nece S, =2, a S.— miomaas kpyra, pasHas m. (Kcratu, cum-

BOJI O BBEJI Buer). Takum o0Opazom,
T T — T 2
COS—C0S—...cOS—...= | Jcos—=—.
2 e 2"

B 1585 rony rommanackuit mareMatuk Cumon (1548 — 1620 rr.)

BBOIUT ACCATHUYHYIO CHUCTCMY MCPp U JCCATUYHBLIC I[pO6I/I. I[JISI ACCsI-

0123
TUYHBIX JpoOeii BBEJ CHEIUAIbHYIO 3alUCh, HAITPUMED: 5012’ TO XK€

5(0)9(1)1(2)2(3)=5,912.

K XVI Beky orHocurcs tBopuecTBO Hukoaas KomepHuka
(1473 — 1543 rr.), actpoHoma u maremaTuka. B cBoem TBopeHun «O0
oOparennn HebecHbIX cdep» (u3nano B 1548 rogy B HiopuGepre) on
paccyxpaaer o gopme 3emin, ee Mecte BOo BceneHHoil, onpenensier
MOJIOKEHUE TUIaHeT Ha HeOecHo cdepe (B cheprueckux KOOpAUHa-
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Tax), OMUCHIBACT UX OPOUTHI, JA€T HAYaao Teopuu ABMxkeHus JIynol. K
NEePBON KHUTE ATOTO TpyJa MPUIIOKEH TPAKTAT MO IJIOCKON U cdepu-
yeckou tpuronomerpun Tuxo bpare (1546 — 1601 rr.), narckoro ac-
TPOHOMA U MaTeMaTuKa, KOTOPbIA co3aan nepByto B EBporie o0cepBa-
TOPUIO C JOBOJBHO TOYHBIMM ACTPOHOMHYECKMMHU WHCTPYMEHTAMHU.
Emy TpeGoBanoch BeCTH BBIUMCICHUSI ¢ MHOTO3HAYHBIMU YUCIAMU, U
MIOATOMY OH MCKaJI MPUEMBI, COBEPIICHCTBYIOIINE U YCKOPSIOIIUE BbI-
YUCIIUTEILHBIN IIpoliecc. DTa npobiaema yepes nocpeactso Jx. Kpara
osu1a coobmena JI:xk. Hemepy (1550 — 1617 rr.), KOTOpBI B3sICs 3a
ee pemenre. B 1594 rony oH nmier counHenne «OnucaHue vyjiec-
HOTO KaHOHA JIOTapu(pMOB», KOTOpPOoe Oblja HarmedyataHo B 1614 r. mox
3aroJIoBKOM « Onucanue yyoecHvlx mabauy 102apug@dmos», i HeCKOIIb-
KO pa3 nepeusnaBanoch B AHrnun, @panuuu u [Ipyccun. Ero nnes
BKparie cocrosuia B ciueayromeM. DakTUYeCKH yCTaHaBIMBAIACh
CBSA3b MEXK]y HEMPEPHIBHO MEHSIOMIMMHUCA OO0OOIIEHHBIMHU MpOrpec-
cussMu (apudMeTHUecKoil U reoMeTPpUUECKON) Ha OCHOBE JBIKCHUS
0o JABYM MapajyiedbHbIM NpsMbIM. 1o omHoM u3 Hux (mpsimoit Y)
JBUKETCS TOYKa N € TOCTOSSHHOM CKOPOCTBIO, a II0 BTOpPOU
(mpsimoit X)) ABUKETCSl Touka M ¢ IEpEeMEHHON CKOPOCThIO, MIPOIOp-
IIMOHAJIBLHON paccTOsHMIO 10 ¢GukcupoBanHoi Touku R Ha X. Ilpm
3TOM YKa3aHbl MTHOBEHHBIE MOJIOKEHHUS JBHXKYIIMXCS ToueKk M, N B
TOT MOMEHT, KOT'JIa UX CKOPOCTH COBIIAIAIOT, @ TOYKa N HaXOJUTCS OT
M Ha paccrostauu 107 ot R.

B coBpeMeHHOI CHMBOJIUKE 3TO OmMChIBaeTcsa AU epeHimranb-
HBIMU YPaBHEHUSIMU

dy dx ax dy 10’
—=a (1), —=-— (2), orkyma —=-———, a jaiuee
g W = @) omyma =

y=-10"Inx+C (y Henepa Inx o6o3Hauancs kak L(x) ¥ Ha3bIBajCA
«torapudmom uucina x»). [loctossuuyro C Haxoaum u3 ycioust: y=0,

korna x=10", uyro gaer C=10"L(10"). OKOHUYaTETbHO HMEEM
7

y=10"L(—). Takum obpaszoM, y Henepa cozepskarcs Mo CyIIeCTBY
X

NMOHATHSA (DYHKIIMU, HENPEPBIBHOCTH W, MYCTh HESBHO, uues audde-
PEHLMAIBHOTO YPABHEHUS.
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Heckonbko mnozxe I'enpu bpurc (Briggs) (1561 — 1630 rr.),
BOCXUILICHHBIN padoToi J[x. Hemepa, cozpaer TabiuIly IeCSITUUHBIX
norapudmoB (s yncen ot 1 10 1000 ¢ geTpIpHAANATHIO 3HAKAMH), a
TaKxe JorapuMOB CUHYCOB U TaHT€HCOB, B 1624 roay co3maeTcs Jio-
rapupmuueckas juHeiika. K 1627 romy Oblna cocraBiieHa TaOiauIa

necaTUUHbIX JorapudmoB a1 yucen o 1 go 10°. Jlorapudmsl o oc-
HOBAHUIO €, T.€. HATypajbHbIE, MOSBWIKCH B ATO K€ BPEMs, OJHAKO
OHM HaOpaly CUITy TI03)KEe, KOrJa BO3ZHUKJIO MCUHCICHUE OECKOHEYHO
Masbix. O3HakOMUBIIUCH ¢ pabotamu J[x. Hemepa, cBou siorapudmsi
coznan U. Kemep.

Mamemamuka cpedHeegekoeoli Pycu

JlpeBHEMIIEN MaTEeMaTUYEeCKOW PYKONUChI0 Ha Pycu sABisArOTCA
3amuCcU HOBropojckoro absikoHa Kupuka (1134 r.). B aToii pykonucu
U HEKOTOPBIX JIPYTUX COACPKAINCH 3aJja4yM: a) Ha ONpEeICICHUE Ynciia
MECSIIEB, THEH W 4acoB, MPONIEAIINX OT cOTBOpeHus mupa (k 1134
roay mnponuio 6642 ronma); 0) o NMPUILIONE CTad, T.€. BBIYHCIICHHUE
CYMM IIPOTPECCUli; B) BhIUKCIEHUE pa3mepoB 3emun, JIynsl u CounHiia,
10 JaHHBIM, coepxkaBmumcsa y Ipatocdena (111 B. 1o H. 3.), zpaBHs-
jock 3,125; r) 0 BBIUUCIICHUH JIaT macxaiaui (1mepBoe BOCKPECEHbE T0-
CJI€ BECEHHETO MOJHOIYHHS, KOTOPOE MPOUCXOAUT Mexay 18 maprta u
18 anmpenst). 3amada o «macxaiausix» AOCTATOYHO TpylHas. Ero mo3zxke
3aHnMaiics ['aycc.

[IepBbie mmikosibl mosiBUAMCHL npu Spociase Myapom (978 —
1054 rr.), 0OyueHre NPUABOPHBIX MPAKTUKOBAJIOCH paHee MPH JABOPE
ero otua Braagumupa CesitocnaBoBuya. HyMepaiust Oblta CXOIHOM ¢
JpEBHETPEeUECKOM andaBUTHON CUCTEMON HA OCHOBE KUPHUJUTHUIIBI:

3 («a3»), B («emm»), T («rmaromsy»), & («gobpo»), ..., & («du-
Ta»), 9TO O3HAYAJI0 COOTBETCTBEHHO 1, 2, 3, 4,..., 9; T(«m»), R(«ka-
KO»), A(«wIogm»)..., T («uepBb») — 10, 20, 30, ..., 90; T («pus»),

T («cimoBoy»), T («TBEpIO»), ..., T(«ub»)— 100, 200, 300, ..., 900.
CumMBOJT —, HaA3bIBABIIUMCS «TUTJIO», PUCOBAJCA JTUOO HAa KaxKJIOou
OykBOIi, MO0 Hax rpymmoi Oyks: FE (=22), FAA (=134). Jlug 0603Ha-
YeHUs1 ThICSY TEepe]] MX YKCIOM CTaBWICS 3HAK #, Hampumep:
#ZF(=7002).
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CylecTBOBaJIA JIBE€ CHCTEMBI CUETA: «MAJIO€ YHCIIO» M «BEJIUKOE
qucoy s 00o3Hadyenus uncen 10*,k > 8.
«MaJjIoe YHCII0» «BEIUKOE YMCII0» (Ha3BaHUS HE IIPUBOIATCH)
@ TpMa 10 10"
‘& eruon 10° 10%
neonzp 10° 10%
BOPOH (BpaH) 10 10%, 10°°
2 xomoma 10°

[
e e
_.g:-\.
i

s

1-,,, Pyt

+
k'

[Tocnie yero ObLIO HAMUCAHO, YTO «OOJIEE CEr0 HECTh YEIOBEUECKOMY
YMY Pa3yMeEBaTH».

Jpobu Ha Pycu mosiBUIIMCH KaK 4acTH 3€MEIbHOU MOJIaTHOM Me-
pbI — «coxm». «Coxay HAenuiach Ha «IOJICOXU», KTPETh COXU», «YET-

BEPTb COXW», IIOJ — TPETh COXU», «IIOJ — HOJTPETH COXHU», «IIOJI —
1 11 1 1 1

II0JI — ITOJITPETH COXW», YTO COOTBETCTBYET: —
273476 127 24

1
— YacTh yuclia 0003Ha4yanaach CJIOBOM «IOM» (IO CHUX TOP HC-
1
MOJIB3YETCS: IOJYaca, IMOJKHUIO, TMOJI-TUTPA): 5 — «TPETHY, Z —

1 1
«YETh» WIH «YETBEPTH» (Z Benpa Ha 12 1), e MOJTPETH U T.1.

JleticTBus ¢ ApoOSMH CBOAWINCH K QIMKBOTHBIM APOOSM:

11 1 1 1 29 1 1
—+—, —=——— U T.J., YTO BBIPAXKAJIOCh B CIIOBECHOMN

243122496332

1 .1 1
dbopme. Uncna 2—, 3—, 4— Ha3BIBAIUCH IIOJITPETH», «IIOTYETBEP-

TW» U T. . (CPaBHHUTE, KaK Mbl TOBOPUM O BPEMEHU: MOJTPETHETO,
no4eTBepToro). Jiume B 1647 r. B KHUTE «YUEHUE U XUTPOCTh paT-
HOT'O CTPOCHHMS MEXOTHBIX JIFOAEH» IMOSBUIMCh HA YEpTE)KaxX HHAYC-
ckue mudpel. Ho eme mo XVIII Beka B KHUTaX MCIOIB30BANTHUCH ITU(D-
PBI KaK «pYyCCKHE», Tak U «uHAycckue». Tak, B 1702 r. B kHure, mo-
CBSIIICHHOM ocaje MmBeACKor kpenoctd HoreOypr, u3gaHHOU
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tupaxkoM 2000 3k3.; B TIOJOBHMHE THpa)ka MCIOJIb30BaHbI apado-
WHYCCKHE, a B IPyTOM MOJIOBUHE — CJIaBSIHCKHUE ITUDPHI.

B 1703 romy BbIXOAMT B CBET «Apu(MeTHKA CHpeUb HayKa YKC-
mutenbHas. C pa3HbIX NHATEKTOB HA CIABSHCKUU SI3BIK NIEPEBEACHHA
Y BOEJIMHO COOpaHa M Ha JIB€ KHUTHW pasneiieHa. B 1eTo ot coTBope-
Hus mupa 721 ., ot poxaectsa bora Cnosa. 1703 (ot Poxnecta
XpucroBa). CouriHeHa cusi KHUATa depe3 TpyAsl JleonTtus Marnuuko-
ro» (Ilo ne#t yumiics M.B. JloMmoHocoB). CTpaHullbl B 3TOM KHUTE HY-
MEpYIOTCSI TIO-CJIaBIHCKH, & BBIYUCIICHUSI B TEKCTE MPOU3BOIATCS IO
WHIUMCKOM HyMmeparuu. Hymeparys cunTaercst nsaThiM apudpmMeTrye-
CKUM JICUCTBUEM. 3JI€Ch PA3bACHIETCS, «UYTO €CTh HYMEpPaIUo». H)-
Mepayuo, ecmb, CYUCICHUE eJiCe COBEPULEHHO 6Ce YUCAA Peduio ume-
HOBAMU, exce 8 0ecsimu O3HAMEHOBAHUAX UIU U300PAXCEHUAX coOoep-
acames u uzobpaxcaromes: 1, 2, 3, 4, 5, 6 [, 7, 8, 9, 0.
ApudpmMernka omnpenensercs Tak: «Apugmemuxa uiu yucieHHUya,
ecmsb Xy00#cecmeo Yecmuoe, He3asucumoe, u 6cem y00OOnoHAMmHoe,
MHO2ONnOAe3Heluee U MHO2ONOX8albHelulee, Om OpesHeUuuux e u
HOBELUX, 8 PA3HblE BPEMEHA MHCUBUUUX USPAOHEUUUX apUupmMemuKos,
U300pemeHHoe U U3NOHCEHHOEN.

[Ipu I[lerpe I unnycckue nudpsl BHIOWBAIOT HA MOHETaX M BCKOPE
ClaBsiHCKHE IU(PHI MCcUe3aroT U3 o0uxoaa. Pycckue MmatemaTuyeckue
PYKOITMCH U3YyYE€HBI HEIOCTATOUHO. ECTh TOKYMEHTBI, OTHOCSIIIUECS K
XV — XVII BB., B KOTOPBIX BUAEH HHTEPEC K PUI0COPCKUM MpoOIIe-
MaM MaTeMaTHKU: OMPEACIICHUSIM OCHOBHBIX T€OMETPUUYECKUX 00BEK-
TOB (TOYKH, TUHUU, CHEPHI U Jp.), MOHATUSIM OECKOHEYHOCTH, HETIpe-
PBIBHOCTH U JIp.
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INekumna 5
NMepunoa cozpaHna maTemMaTUKun
nepemMeHHbIX BeNTMYUH

XVII Bexke HaunHAETCsl KAYECTBEHHO HOBBIW NEPUOJ PA3BU-

THUSI MAaTEMATUKH, OHA TIEPEXOJAUT K U3YUCHUIO TIEPEMEHHBIX

BeMUMH. @. DHrenbC nmucall mo 3TOMy IMOBOAY B «/lnanek-
TUKE NpUpoab»: «[IOBOPOTHBIM MyHKTOM B MaTeMaTHUKE ObLIa JeKap-
TOBa MEpEeMEHHas BeJlWuruHa. biaromapsi 5ToMy B MaT€MaTHKY BOIILIO
JBIDKCHHE W JTUAJIEKTUKA M Oarojaps TOMY e CTajl0 HeMEIJICHHO
HEe0O0XoauMbIM IudPepeHIInaIbPHOE U WHTETPATbHOE HCUYHCICHHEY.
KoneuHo, 3T0 cOObITHE MPOU3OIILIO HE BAPYT, HE OAHUM CKauykom. K
3TOMY BPEMEHU CO3/IACTCSI MATEMATHYECKOE €CTECTBO3ZHAHUE, KOTOPOE
UMEET CBOEH 11eJIbI0 OOBSICHUTh T€UEHHE MPUPOIHBIX SBJICHUM, 3aKO-
HOB TIPUPOJbI, PEIIMTh MPOOJEeMbl MEXaHUKH, ONTHUKH, OOBICHUTH
JIBWXEHHUE MuiaHeT U T.4. ['anuneo amuneit (1632, 1638) oTkpbiBaeT
3aKOHBI CBOOOAHOTO TMaaeHus tei, Moran Kemnep — 3aKOHBI JBHKE-
Hus mwia”eT (1602, 1619), Mcaak Hpi0TOH ycTaHaBIMBAET 3aKOH BCe-
MupHOro Tarorenust (1687), oTkpbiTel 3akoHbl boinis (1662) u ['yka
(1660), psim 0UeHb CIOKHBIX MaTEeMaTUUECKUX MPoOsIeM perraeT XpHu-
ctuaH ['toiireHc npu pa3zpadoTKe TEOpUU MasiTHUKOBBIX 4acoB (1673),
KOTOpbIe OH H300pen B 1657 r. ActpoHomusi, kapTorpadus, Oaniu-
CTHKa, TUJIPABIIMKA, CO3[JaHHE PA3JIMYHBIX MAIIMH U MEXaHU3MOB CTa-
BWIM TEpe]l MaTEMATUKOM 3ajauu, TpeOoBaBIre perieHus. Bo3Huka-
JM ¥ YACTO MaTeMaTHYECKHE MPOOJIEMBI: pelieHUEe YpaBHEHUM, OThI-
CKaHME MAaKCHUMYMOB M MWHHMYMOB, HaxO0XJEHUE KacaTEIbHBIX K
KPUBBIM, OTBICKaHHE 00BEMOB TEJ BPAIICHUS U T.J., KOTOPHIMH 3aHU-
Maimuchk P. Jlekapr, W. Kemnep, b. [lackans, II. ®epma, M. Ponb,
. Heroton, b. KaBanbepu, I1. I'tonbnen. HeoOxoaumMo oTMETUTD, YTO
B XVI— XVII Bekax B EBpone cozparorca akagemuu: B 1560 1. — B
Heamnone, B 1603 r. — B Pume, B 1662 1. — B [lapuxe, a B JIong0HE —
JlongoHckoe KopoJieBckoe odiiecTBO B 1660 r. bepnunckas AH Bener
ucToputo oT bpanaenOyprckoro Hay4dHoro obmectsa (1700 T1.).
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Cankrt-IlerepOyprckas AH ocHoBana B 1724 r. (paHblue, 4YeM yHHU-
BepcuTeT B Mockse). OOpamaeT Ha ce0s BHUMaHHE (PaKT, 9TO OTKPHI-
tue IleTepOyprckoi akajieMuu 1Mo BPpEMEHU HE HAMHOTO OTCTaJIO OT
OTKpBITUA akagaemMuil B Utanuu, @panuun, AHrauu, I'epmanun (cpas-
HUTE C OTKPBITUEM MEPBBIX POCCUNCKUX YHUBEPCUTETOB).

Kax e mpoucxoauio pa3BUTHE MaTeMaTUKH U OJlaroaaps Komy?

Pene lekapt (1596 — 1650 rr.) — dbpaniy3ckuii puinocod u ma-
TemaTuk. B 1637 roay oH BBIITyCKaeT B CBET CBOIO OCHOBHYIO padoTy
«Paccyxnenue o MeTojie, Ja0bl XOPOIIO HAMpPaBIsATh CBOW pasyM H
OTBHICKMBAaTh HAay4YHbIE€ HMCTUHBI», K KOTOPOH OBUIM MPHUIIOKEHBI TPU
TpakTaTa «/[uontpuka» (Hayka O MpeoMIICHUU CBeTa), «MeTeophl»,
«I"'eometrpusi». Jlo aToro um Obuta HamucaHa padorta «llpaBuiio as
PYKOBOACTBa yma» (HO oHa ObLna omnyOnukoBaHa jumb B 1701 r.).
WHTepecHa BbIIEpKKA U3 HEe: «...K 00JIaCTU MaTEeMaTUKU OTHOCSTCS
TOJIKO T€ HayKH, B KOTOPBIX paccMaTpUBaeTCs JIUOO MOPSAOK, JHOO
Mepa U COBEPIICHHO HE CYILIECTBEHHO — OyAyT 3TO 4ucia, QUTYypHl,
3BE3/Ibl WM YTO-HUOYIb APYro€... W 3Ta HayKa JOJKHA HAa3bIBATHCS
HE WHOCTpPaHHBIM CJIOBOM ajiredpa, HO CTapbIM Yy>K€ BOIICAIINM B
ynoTpeOieHue UMEHEM BCEOOIell MaTeMaTUKU, H0O0 OHA COJICPKUT B
cebe Bce TO, Oarojaps demy Apyrue HayKd HA3bIBAIOTCS YacTSIMU
MaTeMaTUKW» (CpaBHUTE C OMNPEICICHUEM MaTEMaTUKH, JaHHBIM
®.Jurenscom). [lpunoxenue «l'eomerpus» k «PaccyxaeHuto o me-
TOJIE ...» COCTOUT U3 TPEX KHUT (TJIaB).

[TepBast kaura «O 3agayax, KOTOPbIE MOKHO MTOCTPOUTH, MOJIb3Y-
SICh TOJIBKO KpyraMu Y MpsSIMbIMH JIMHUSIMWY. B Hell OH, B 4aCTHOCTH,
MUIIET «...HE MPOBOAS HUKAKOTO Pa3iuuvsi MEXJYy H3BECTHBIMH H
HEW3BECTHBIMU JIMHUAMH, HY>)KHO 0003p€Th TPYAHOCTD... J0 T€X MOp,
MoKa He OyJIeT HalJIEHO CPEJICTBO BBIPA3UTh OJHY U TY K€ BEJIUUYUHY
JIBOSIKMM 00pa3oM: 3TO TO, YTO HA3bIBAETCSl ypaBHEHUEM. ..». JloKa3bl-
BACTCS, YTO T€OMETPUUECKHE 3a]1a4l, PEIIAEMbIE C MOMOIIBIO LIUPKY-
Js1 M JIMHEWKH, CBOJATCS K PEHICHUIO YPABHEHHUM CTEIEHU HE BBIIIIC
BTOPOM.

Bropas knura «O npupone KpHUBBIX JUHUK», B KOTOpoH Jlekapt
JIEUT BCE KpUBBIE Ha JBa Kiacca: a) AOIYCTUMBbIE (CTPOSITCS JIMHEH-
KOU U IIUPKYJIEM HENPEPHIBHBIM JBU)KEHUEM WUJIA HECKOJIbKUMU TaKH-
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MU TOCJICIOBATEIBHBIMUA JIBHKEHUSIMU;, O) MEXaHMYecKHe (Mo37aHee
ux JleiOHMI] Ha3BaJl TPAHCIICHICHTHBIMH).

Kpussbie niepBoro kjacca — ainredOpandeckue KpuBbIe — MOKHO 3a-
naTh ypaBHeHueM f (x, y)=0, rae f (x, ¥) — MHOTOWIEH CTENEHU 7 OT
JIBYX NEpEMEHHBIX. JleKapT NMpeanoioxKuil, 4YTO UX MOKHO MOCTPOUTH
C MOMOIIBIO MApPHUPHOrO MexaHu3zma (nokazano B 1876 r. Kemre).
NHoe neno — MeXxaHW4eCcKue WM TPAHCLICHJICHTHbIC KPUBBIE. YpaB-
HEHMS, KOTOPBIMHU UX MOYKHO 33J1aTh B MPSIMOYTOJbHBIX KOOpJIUHATAX,
HE SIBIIAIOTCA alreOpandecKuMu. TpaHCIEHICHTHbIE KPUBBIC, B OTJIU-
qye OT ajlreOpandyecKkux, MOIyT UMETh OCCKOHEYHO MHOI'O TOYEK IIe-
pecedeHus ¢ MPSMOM, TOUeK Iepernda, ocoObIX ToUYek M T.1. Bo BTO-
por KHUre JleKkapT mpUBOAUT TEOPEMBI O MPOBEACHUH HOPMAIEH H
KacaTenbHbIX. KacarenbHyro OH ompenenser (akTUYeCKH Kak mpe-
JEIbHOE TOJIOKEHUE CeKylIel (a He Kak onpeaeneHa y EBkinna kaca-
TEJbHAsl K OKPY>KHOCTH: MpsAMas, UMEIOIIAs C OKPYXHOCTbIO OIHY
o0111y10 TO4Ky). PactipocTpansisi Teoputo HopMmajel U KacaTeabHbIX Ha
TpeXMEepHbIN ciyyaid, [[ekapT gomyckaeTr ommnOOYHOE PaCCyXKICHHE,
CUMTas, YTO MPOEKIUS HOPMAIU K MPOCTPAHCTBEHHOW KPUBOW SIBIISA-
€TCS. HOPMAJIbIO K ITPOECKIIMU KPUBOM.

Tpetbs kHUTa «O MOCTPOCHUM TEJIECHBIX WU MPEBOCXOASAIIUX
TeJeCHbIE 3a7au». B Hell cTpouTcs oOias Teopusi pelieHUsl ypaBHe-
Hui. OH HCHOJIB3yEeT MOYTH COBPEMEHHYIO CUMBOJIUKY. Bcesikoe an-
redpanyeckoe ypaBHeHue Mbicnutcs B Buae P,(x)=0, rae P,(x) — no-
JUHOM C HENBbIMH KO3 DUITMEHTAMU, PACTIOIOKEHHBIN 1O YOBIBAHUIO
cTernieHer Hens3BeCcTHhIX. OH BBICKa3bIiBaeT (0€3 J0Ka3aTeIbCTBA) CO-
oOpakeHre, 4TO YpaBHCHHUE CTETCHU 7 UMEET 7 KOPHEH (HEeCKOJIbKO
pasbine Jlexkapra 3Ty uaeto Boickazan A.Kupap), T.e. peub umetr o0
OCHOBHOU Teopeme anreOpbl. JlekapT HOKa3bIBAE€T, UYTO YpaBHEHHE
UMEET CTOJBKO TMOJIOKUTEIBHBIX KOPHEH, CKOJIBKO 3HAKONEPEMEH B
psany K03(p(UIIMEHTOB U CTOJBKO OTPUIIATEIbHBIX, CKOJIBKO MOBTOpE-
Huii 3Haka (Teopema [lekapta). OH BBEN MPUEMBI, MTO3BOJISIONINE W3-
MEHUTh KOPHU ypaBHEHUS (YBEIWYUTh, YMEHBIIUTH) IyTEM HU3MEHE-
HUs Kod(pdunmenTos. JlekapT paccmoTpen npodjeMy NpUBOIUMOCTH
U TI0OKa3aJjl, 4YTO ypaBHEHUE TPEThEU CTETIEHU MOXKHO PEIIUTh C MTOMO-
IIBI0 IUPKYJISl U JIMHEWKU B KBAJIPATHBIX paJIUKajiax JIMIIb B CiIydyae
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€ro NMpUBOJAUMOCTH. Bonpoc 0 MpuBOAMMOCTH YPABHEHUN YE€TBEPTOM
CTENIEHU OH CBOJUT K MPUBOJUMOCTH €T0 KyOMYECKON PE30IbBEHTHI.

[lepeMennyo BenuuuHy JlexkapT TpakTyeT B ABYyX (opmax: Kak
OTPE30K NEPEMEHHOM JJIMHBI K NOCTOSIHHOT'O HAIPAaBJICHUS — TEKyIas
KOOpJMHATa TOYKH, OMMCHIBAIOIIECH CBOUM JIBUKEHUEM KPUBYIO, U KaK
HETMPEPHIBHYIO YHUCJIOBYIO MEPEMEHHYIO, MPOOETrarolly0 COBOKYII-
HOCTb YHCEJI, BBIPAXKAIOIIUX 3TOT OTPE30K. JleKapTOBBI KOOPIUHATHI
BBOJIMJIMCH TAaKUM 00pa30oM: 3a7aeTCsl OJHA OCh — OCh a0CIUCC, Ha KO-
TOPOW OT HAYAJIbHOW TOYKH OTKJIAJIBIBACTCA OTPE30K JJIMHOM X, a 3HA-
YEHUE APYrol MEPEMEHHOUW — Ha OTPE3KE, MPOXOASAIIEM YEPE3 TOUKY
M mon HEKOTOPHIM (MOCTOSIHHBIM) YTJIOM K OCH abciucc (Jarie moj
npsiMbiM). KpuByI0 OH paccMaTpuBaeT KaK I€OMETPUYECKOE MECTO
touek. Cuuraercs, 4Tto JlekapT 3HAI COOTHOIICHUE MEXKAY YHUCIOM
BEpILUH, TPaHel W pedep MHOrorpaHHuka B-+/-P=2, noka3aHHOE
BIOCJIEACTBUN DUIICPOM.

MeToa KOOpAMHAT Pa3BWJI M UCIIOJIB30BAI JUIS TOCTPOCHUS T€O-
metpuueckon reomerpuun II. @epma (1601 — 1665 rr.) — ropucrt no
oOpa3oBaHuI0, aABOKAT MO POy JEATECIbHOCTU, OH YBJICKAJICS MaTe-
Matukoil. B cBoeli pabote «BBelneHrne B U3yyeHUE MIOCKUX U TeEJec-
HBIX MECT» OH IOKa3bIBAET, YTO YPABHEHUE MPSIMOM, MPOXOASAIIEH Ue-
pe3 HavaJio KOOpJIMHAT, UMEET BUJ ax=b), BBOAUT YPABHEHUE OKPYXK-
HOCTHU, TUIEPOOJbl, MapadoJibl, AJUIMICA, a TaKXe MpeoOpa3oBaHUs
KOOPAMHAT: TOBOPOT U MEPEHOC OCEU, IPUBEIACHUE YPABHEHUMN K Ka-
HOHWYeckoMy Buay. depma octaBwil pykonuch «MeTOJl OTBICKaHUS
MUHUMYMOB U MaKCUMYMOBY», IJIe¢ OH JIa€T METOJI OThICKaHUS IKCTpE-
MyMa, OIKUCHIBAsi CIIOBAMU TO, YTO Mbl Ha3biBaeM TeopeMmon Depma.
f1x)=0, rae x — Touka BHyTPEHHETO 3KCTpeMyMa AU PepeHIpyeMOit
dbyukuu f(x). Cam depma paccMaTrpuBaeT 3ajaady, WUIHOCTPUPYIO-
Y0 €r0 METOJ: Pa3JeIuTh OTPE30K JJIMHON b Ha JIBE YaCTU JIUHOU
a U b—a Tax, 4ToOBI IJIONIaJb NMPAMOYTOJbHUKA S ¢ TAKUMHU CTOPOHA-
My Ob1a HauOombiie. CyTh €ro paccyXAeHUU OblIa CIeayroIIeH
(mpuBOAMTCA HE IUMTaTa, a nepeckas). S = a(b—a), 3aMeHUM a Ha a+te,
rje e — Majo, u noiayuum S = (a+e)(b—(a+e)). llpupaBHuBas 1oia-
v, umeeM a(b—a) = (a+e)(b—(a+e)), orkyna 0 = ae+be—ae—e>. Pazpe-
JIMB HA e, PUXOJUM K paBeHCTBY —2a+b+e=0, a 0TOpOCUB BEIUUUHY
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e B CUJIy €€ MaJoCTH, MojiydyaeM ypaBHeHue —2a+b=0, oTkyna a = B%

2
a § =—. Kak oco0»lii ciydail B npo0iieMe MakCUMyMa U MUHUMYMa

paccMaTpuBAcTCS 3aJaya O IIPOBEACHUU KacaTeJIbHOM K KPHUBOM.
®depma 3aHUMAETCS TPOOJIEMON OTHICKAHMS TIJIOMIAIe 1 00bEMOB, OH
(haKTUUECKH CTPOUT MHTETPAIbHBIE CYMMbI U HAXOJIUT MHTETPAT OT
CTeneHHON (PYHKIMU X“ C HATypaJIbHBIM M PAIlMOHAIBHBIM TTOKa3aTe-
aem. I1. depma momyuus BakHbIE pe3yiabTaThl B Teopuu yucend. OH
JI0Ka3bIBaeT TaKk HasbiBaeMylo Teopemy depma: Ecnu HaTypambHOE

YKCIIO 71 He JIeJUTCA Ha OPOCTOE YMCIO p, To n”~ —1 memuTces Ha p.
CdopmynupoBan TeopeMy, KOTopas JIMIINJA TOKOSI MAaTEMAaTUKOB Ha
HECKOJILKO BEKOB. Peub naer o Benukou teopeme depma: ypaBHEHUE
x"+y"=Z" He MMeeT pelIeHNI B LENBIX YUCIAX I HATYpalbHBIX IO-
Kazaresnen 7, OonblIKuX 2 (He cuuTas TPUBHAIBHOTO). depma BbICKa-

2}1
3aJ1 TUIIOTE3Y: Yuciao 2° +1 sBisSeTCS NPOCThIM JJISl JIH000ro MEI0ro
HeoTpunarenbHoro n. Ho okasanoce, uro misa n=0, 1, 2, 3, 4 ona Bep-

Ha, a JJI9 n=5 9uciio 27 +1=4294967297=641*6700417 , YTO OBIIIO
ycTaHoByieHo JI. Dinepom.

baes ITackaab (1623 — 1662 rr.) Beiyckaet B 1653 1. «Tpakrar
00 apu(PMEeTUUYECKOM TPEYTOJIBHUKEY, TNI€ COAEPKHUTCS «TPEYTOJbHUK
[Tackans», UCHONB3YyEMBIM JIS BBIYMCICHHUS OMHOMHUAIBHBIX KO-
¢unuentoB. B Tpakrate «ONBIT 0 KOHUYECKUX CEUEHUAX» OH JIOKa-
3bIBAET OJIHY W3 OCHOBHBIX T€OPEM MPOCKTUBHON r€OMETPUU: BO BCS-
KOM IIECTUYTOJIbHUKE, BIMCAHHOM B KOHUYECKOE CEYECHHE, TOUKH Iie-
pecedeHus TpeX map IMPOTUBOIOJIOKHBIX CTOPOH JIEXKAT Ha OIJHOMN
npsimoit (mipsimast [lackanst). ¥V Ilackans BcTpedaeTcs COOTHOIIEHUE
dS$*=dx*+dy? (teopema Iludaropa nns XapakTEpUCTUUECKOTO Tpe-
yroiapHuka). M3Becten 3akon [lackans B rujipocTaTUke WU UAES TH]I-
paBinuyeckoro npecca. [lackanb n3o00pen nepByto CYETHYIO MAIIIUHY.

HenocpencrBennbiM npeamecTBeHHUKOM M. HproToHA siBiisieTcst
Jxon Banauce (1616 — 1703 rr.). On 06611 XOpOILIO 3HAKOM C padboTa-
mu b. KaBanbepu u E. Toppuuennu u reomerpueii P. Jlekapra, oH yB-
JeKaJICA Pa3IuYHBIMU BbhIYUCIEHUAMHU. B 1656 1. on numetr «Apud-
METHKY O€CKOHEUHBIX», B KOTOPOM yCTaHABJIMBAET IIpaBUIIa IIEpeBOIa
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OOBIKHOBEHHBIX JApOoOel B JeCITUYHBIE U HA000poT. Tam e OH pac-
CMaTPUBAECT MOBEPXHOCTH M Tejla KaK alreOpanyeckue CyMMBI dJie-
MEHTApHBIX YacTel, YaCTHOE JIBYX IUIOMIAJEH I 00HEMOB OH Mpe/I-
CTaBJISIET KaK YaCTHOE CYMM PSJOB M (DAaKTUYECKU HCTOIB3YeT Tpe-

1

JEIIbHBIN TMEPEX0Ji, BBOJAUT CHUMBOJI °°, HCHOJIB3YET 3aIUCh 6=<>o;

|
— =0. Bamnuc npu BRIUUCICHUM TUIOMIAIN KpPyra MpUXOIUT K (op-

(e o]

MyJIe, cojeprkariei OECKOHEYHOE IPOU3BEJICHHE

T 2244 2k 2k
Tz ., kak u Ilackanp, momydaer Qopmyiy

2 1335 2k—12k+1

dS*=dx*+dy?, roe dS — muddepennuman nyru. B 1693 r. on numer pa-
0oty «O mITOM MOCTyJaTe», IIe€ OH NPUHUMAET 32 aKCUOMY CYIIECT-
BOBAHUE MOJIOOHBIX HEKOHTPYIHTHBIX TPEYTrOJIbHUKOB. A HEMOCpe-
ctBeHHbIM yuntenem M. Hwrotona Ovinm Mcaak bappoy, mpodeccop
rpedeckoro sizbika U Marematuku B KemOpumxke. OH mepeBOIUT C
rpedyeckoro EBkinma, Apxumena, ANOJJIOHWS W THUIIET COYMHEHHE
«JIeKuuu mo reoMeTpuM U ONTHKE», TNI€ Pa3BUBAET HOBBIM METOJ Ha-
XOXKJICHUSI KacaTeIbHbIX K KPUBBIM, UCXOJIS U3 MOJ00MS KOHEUHOTO U
OECKOHEYHO MaJIoro TpeyroibHukoB. B 1669 r. 1. bappoy oTka3biBa-
ercsi ot kadenpel uMm. ['enpu Jlrokaca, KOTOpOl OH 3aBeqOBal C
1660 r. B monw3y cBoero yuennka M. HeroToHa.

N. Horwoton (1643 — 1727 rr1.) poawics B ¢hepMepCKOil CEMbE U
OBLT OYeHb c1abbIM peOeHKoM. OTel ymMep paHo, ChIH €r0 HE BHJICIL.
OH cHayana y4uJica B CEIbCKOM IIKOJIE, a 3aTEM B KOPOJIEBCKOM IIKO-
ne. Jlanee oH mpepBan 0OydeHHE B CHITY OOBEKTUBHBIX IIPUYHH U CTal
IIOMOTraTh MaTepy Mo Xo34ictBy. B 1660 r. oH BepHyJICS B KOPOJIEB-
CKYIO IIKOJY MO HACTOSTHUIO YYMTEIS W MOATOTOBUIICSA K MOCTYILIE-
Huio B KeMOpuUKCKHIT yHUBEpCUTET, KyAa ObUl NpUHAT B 1661 1. B
KauecTBe cyoOcaiizepa (OeqHbIN CTYyACHT, IPUCITY>KUBaBIINN Oakanas-
pam u maructpam). On usyuaetr «Hauana» EBkiuna, anredpy, Tpuro-
HOMETPHIO, APEBHUE S3bIKU (JTATUHCKUHN, TPEYECKUM, eBpEeUCKuii), 00-
rOCJIOBCKME Hayku. [I03HAKOMWIICS C TEeIMOLECHTPUUECKON CUCTEMOM
Konepnuka, narepecoBancs ontukou. B 1665 r. HeroToH okanunBaer
YHUBEPCUTET, TIOJYUHB CTEMEHb OakajgaBpa, M MOCIEI0BATEIBHO M3-
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OoupaeTcs MIAIIINM, 3aT€M CTapIIM WICHOM KoJuiemka KemOopumxk-
CKOro yHuBepcurera u B 1668 r. — maructpom. B 1669 r. on craHo-
BUTCS npodeccopom U 3aBeayeT JlrokacoBckol kadenpoi, MpuHsB ee
ot U. bappoy, no 1701 r. (T.e. B Teuenue 32 ner). C 1672 roga on
yiieH Jlonmornckoro Koponesckoro obmectBa, a B 1703 1. craHOBUTCS
ero npe3usieHToMm, ¢ 1699 r. — unen Ilapmxckoid AH u qupextop AHr-
JIMMCKOTO MOHETHOTO JIBOPA.

I'ordpun Jeiionun (1646 — 1716 rr.) — ceiH npodeccopa-ropu-
cta B Jleinmurckoro yHuBepcurerta. [lonydaer oOpa3oBaHue cHayana
0J] PyKOBOJICTBOM OTIIAa IOMa, a B 15 JET CTaHOBUTCS CTYJECHTOM
ropuauyeckoro (axkymnprera Jlehnmurckoro ynuBepcutera. OH yBIe-
kaetcs ¢unocodpueld U MaTemMaTukou, uydaer Jlekapra, bokona, Ke-
mepa u [anunes. YpoBeHb npenojaBaHus (pU3MKO-MaTEMATHYECKUX
HayK B HEMEIIKUX YHHMBEPCUTETaX B TO BpeMs ObLIO HUXKE, YEM BO
Opannun, Utanuu, Aarnuu. B 1663 1. JlelOHuI 3ammummaeT guccep-
TallMI0 U TOJIydaeT CTENeHb OakayiaBpa, B 1664 r. 3amuiaer maru-
CTEPCKYI0 JauccepTanuio, B 1665 r. — quccepranuio Ha CTENEHb JIOK-
TOpa IpUANYECKUX HayK «O 3anmyTaHHBIX faenax». B 1672 r. Jleronuiy
enaet B Ilapuk, riae MOmoJIHSET CBOE MaTeMaTHUYeCKoe oOpa3oBaHUE,
BCTpeyaercs ¢ npesuneHToM llapmxckont AH Xpuctuanom ['rounren-
COM, COBEpILICHCTBYET CUE€THYI0 MamuHy [lackang (mociie 4yero oHa
BBITIOJIHSIET YEThIpe aprupMeTuueckux nenctsus). B 1673 r. on u3ou-
paetrcsa uieHoMm JlonaoHckoro Koponesckoro o6mectsa. C 1700 r.
Jlent6nun — unen Ilapmxckoit AH, B 3TOM ke roxy oH co3naer bpan-
JIeHOyprckoe HaydHoe o0I11ecTBO, cTaBiiee notoM bepnunckon AH, u
CTaHOBUTCSI €ro MepBbIM mnOpe3uaeHToM. B 1676 — 77 rr. mexay
I'. Jleitoauniem, WM. Hptoronom u X. ['roiireHCOM yCTaHaBIWBAETCS
IpyKeckas HayuyHas nepenucka. ['. JIeHOHUI B MUCbME K CEKpETapro
JlonmoHckoro koposieBckoro oomectBa I'. OnpaeHOypry BBOJAUT Ma-
TEMaTUYEeCKUE TEePMHUHBL: abclucca, aareOpanyeckue U TpaHCIEH-
JNEHTHBIE KpUBbIC, HHTErpaAI U 1p. B 1676 r. pu conerictBun Ouib-
neHOypra I'. JleitOnun nony4daer pykonuch HproToHa «AHanu3 ¢ mo-
MOINIbIO YpaBHEHUNW C OECKOHEUHBIM YMCIIOM YJIEHOB» M HEIO-
cpeacTBeHHO ABa nuchMa oT Hetotona. C 1677 r. JleliOuuil u HproToH
peryiisspHo oOMeHHuBarOTCs nociaaHusaMmu depe3 OnpaeHOypra. Jleno-
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HUII COOOIIIaeT O METOJIe IS pelieHus] OOpaTHBIX 3a7ay Ha KacaTellb-

T 1 1 1 |
HBIC, O P e—:—l__+___++ _1 ntl
P T A A v

HprotoH coobmaet JIeOHMITY pa3ioKeHuUs:

3 5 2n—1
. X X X
sin x=x— + A=) —

51 (2n—1)!

+....

xZ x4 x2n
cos x=1- —+—+.. . +(-1)"—+.....
2! 4! 2n!

[lepBoe u3 3TUX pasnoxeHud HBIOTOH MOJydaeT ClenyOLNUM
oOpazom. On UHTETPUPYET Pa3JIOKEHHE

1 i
ﬁ:(l—xz)2 =1+§x2—§x4+... M T0Jy4aeT pa3lioKeHHe B
l-x

psan PyHKIMM y=arcsin X W, UCIOJb3ysl OOpallleHUE psija, MoaydaeT
3 5

- y Y
a3JI0KEeHUe sin y=Xx = y——+—....
P Y Y 6 120

B 1668 r. Hemenkuii yueHsli A. MepkaTop, MHTETpUPYS pa3iio-

1 e
KECHUE Tix = l—x+x" — ... MONY4Hsa pasioKeHUe B CTENEHHOH DA
+ X

In (1+x). JIelOHUI NHUILET, YTO PEIIAeT BaXKHEHNIINE 3a]a4l T€OMETPUU
(MaTemaTHKH) 6€3 MOMOITH OECKOHEYHBIX PSAIOB (B YaCTHOCTH, 3aJa4H
oOpaTHOro MeTo/1a KacaTelabHbIX). HpI0TOH gaeT mudpoBaHHbBIN OTBET,
O3HayaBIIUN: «JlaHO ypaBHEHME, 3aKitovaroliee B ceOe TEKYyIIUE KO-
nndectBa ((aroeHThl), HAaWTH TeueHus ((GIroKCHr) U Ha00opoT». B oT-
BeTe JlelOHuUIIa comepkanuch TiaBHbie Gopmyibl auddepeHuanbHo-
ro ucuucnenus. JIenoHul oOpaTia BHUMAaHUE HA OJHO PACCYKJICHUE Y
b. Ilackans B Tpyae «O cuHyce B IEPBOM KBA/JI-

E,
paHTe».
D Breinensiercs BooOpakaeMblii OECKOHEYHO
< E, Mambiii TpeyronbHuk EE,K W mogoOHBIA emMy
KOHEUHbIN TpeyroasHuk DOY. U3 mnomgobus
MMEEM
0 Y
EK DY
Puc. 19 = .
EE, OD
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Kak mucan cam JleHOHHUI, «3TOT YepTEK MOCIYKWI HadajaoMm
n3o0pereHus audhepeHITnaIbHOT0 HCIUCICHU).

beckoneyHo Manblii TpeyroiabHuK JIeHOHUIT Ha3BaJl XapaKTepH-
CTUYECKUM  TPEYTrOJbHUKOM, U3 Kotoporo dS*=dx*+dy?, rae
E1E2: dS, EzK :dy, ElK =dx.

Yro kacaercs omyOJIMKOBaHUS CBOMX OTKPBITUNA M paboT, TO CO-
OBITHSI pa3BUBAIUCH CleAyromUM oopa3zoM. B 1684 r. JleiOuuil cos-
naet xypHai «Acta Eruditorum» u myOiaukyeT HeOOJbIIyI0 1Mo 00be-
My paboty «HoBBII MeTOA MAaKCUMyMOB U MUHHUMYMOB, a TaKXKe Ka-
caTebHBIX, JJIsI KOTOPBIX HE CIYXKUT MPENATCTBUEM HU APOOHBIC, HU
UPPALMOHAIBHBIC BEJIMUYMHBI U OCOOBIN 1T ATOTO POJI UCUUCTICHUS,
CBITPABIIYIO BEJIMYANUIIIYIO POJIb B Pa3BUTUM MAaTEMaTUYECKOM HAayKH.
B Hel, B yacTHOCTH, cojepkarcs npaBuia AudPpepeHinpoBaHus:

d(ax)=adx;
ecau y=x, To dy=dx;
d (x+y)=dx+dy; d (xy)=xdy+ydx;

d(l _ Xxdy — ydx d (x“)=ax""dx;

> ’
X X

d(li/x_")=%3/x"_'bdx.

N tam xe oH numieT: «Eciu 3HaTh AJTOPUTM 3TOTO UCUUCIICHHUS,
KOTOpPOE 51 Ha3bIBalo auddepeHmanbHbIM, TO Bce npoune nuddepen-
IIMAJIbHBIE COOTHOIIEHUSI CMOTYT OBITH IMOJYYEHBI MPH MTOMOIIHM 00-
IIETO BBIYMCIUTEIHLHOTO MpHUEeMa U MOKHO OyJeT HaxXxOJUTh MaKCH-
MyMbl U MUHUMYMBI, a TaKXe KacaTeJbHbie». B ToMm ke roay, B TOM
XKe KypHasle OH MyOosnKyeT Tpya «O CKpBITOM T€OMETPUM M aHAJIN3E
HEJICTTUMBIX, U TaK ke OCCKOHEYHBIX», IJIe OH Pa3BUBAET HOBOE HC-
yucjieHue, HazbiBaeMoe JIEMOHUIIEM WMHTErpajbHBIM, U BBOJUT CHM-

BOJI j vdx (I MPOUCXOAUT OT 3HaKa CyMMmbl S). JleOHuUI yaemnsin
OOJIbIIIOC BHUMAaHHE CHMBOJIMKE B MaTeMaTHKE, a TakKe TEPMHUHAM B
MmareMarnueckoi jgoruke. B 1686 r. B «Acta Eruditorumy mosBisercs

craths JleliOnuna «HoBoe pa3MblllIeHUE O MPUPOJE YIIa KaCaHUS U
CONPUKOCHOBEHHUS U 00 UX NMPUMEHEHUU B MATEMATUYECKOW MPaKTH-
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Ke» JJIs 3aMEHbI 00Jiee CIIOKHBIX (UTYp MPOCThIMUY». B Hell roBOpuUT-
Csl, UTO «IpsMasi JIUHUSI HauOoJiee MPUTOJHA JUIsl ONpPECICHUS Ha-
npaBjeHusa (KpUBOM), a Kpyr HauOojiee MPUTOACH NJisi OMpPEaeSICHHUS
KpuBU3HBI». B 1689 r. BeIXOAUT HOBasi ctaThs JleitOHuma «OnbIT O
MPUYUHAX JIBUKEHUSI HEOECHBIX TEJ», TJI€ BBOJUTCS MOHSATHUE MOPSIAKA
OECKOHEYHO MayIbIX M OECKOHEYHO OoybImMX BenuuuH. B 1692,
onmyOnukoBaHa ctaths Jleitonuna B «Kypnane yuensix» (ITapux) «O
LENHOW JIMHUM, WK PelieHne 3HaMEHUTOM 3aJayd, MPEHJIOKEHHOU
[Nanuneem», Tam xe B 1694 r.— cratbs «HoBble npemyoxeHue u
ynoTpeosnenue quddepeHnmaibHOro HCUUCICHUS K MHOTOOOpa3HOMY
MOCTPOEHUIO JIMHUM 1O JAHHOMY CBOMCTBY KacaTelbHBIX», TI€ OH Ha-
XOJIUT OrMOAIOIYI0 CEMENCTBA OKPYKHOCTEH.

N. HpOTOH 110 HACTOSHUIO CBOUX YUYEHUKOB, U IIPEXKIE BCETO
OnmyHaa ['annes, Beimyckaer B 1687 1. Ha JaTMHCKOM si3bIke «Mare-
MaTUYeCKUEe Havajla HaTypalibHOU (uiocodun». B npenucioBun oH
Hanmucal: «3HaMeHUTeHmui myx JIeHOHUI cOOOIHU MHE CBOIO Me-
TOJly, KOTOpAasi OKa3ajlaCh €1Ba OTJIAYAIOIIEUCA OT MOE€H U TO TOJBKO
TEPMUHOJIOTHEH M HadepTaHnuem ¢Gopmyi». B 3ToM KanmuTaabHOM
TPyJ€ MHOIO MeCTa YJEJISIETCSd MEXaHUWKE KaK HayKe O JIBUKCHMUSX,
MPUBOJISITCSL TPU KIIACCUYECKUX 3aKOHA MEXAHUKHU (KaK CUCTEMa aKCH-
OM), pacCMaTPUBAIOTCS NBMXXEHUS MO OpOWUTaM, MPEACTABISIONIUM
co00M KOHMYECKHUE CEUCHUSs, MO/ ACHCTBUEM Pa3JIUUHbBIX CHUJI, JBUKE-
HUE B Pa3IMYHBIX CpeJlaX, COMPOTHUBJIECHHUE B KOTOPBIX MPOMOPIINO-
HaJIbHO CKOPOCTH WJIM €€ KBaJpaTy, JBUKEHHUE XKUJKOCTEH, MasTHH-
koB U T.a. Il ortmen «MaremaTtuueckux Hadasl HaTypuiocohum»
HrroTona maet ucuncinennu iarokcuit (mpousBoAHbix). OH paccMmar-
pUBaeT JBE B3aUMOOOpaTHBIC 3ajaun: 1) mo maHHbBIM (irosHTaM (Tie-
PEMEHHBIE BEJIMUMHBI) HAUTU UX (IIOKCUM (CKOPOCTH UX U3MEHEHUS);
2) no naHHbIM (IIOKCUSM HaWTH uX (QurodHThL. HbIOTOH paccmarpu-
BaeT MpoOJieMbl OTHICKAHUSI MAKCUMYMOB U MUHUMYMOB, UCXOJS U3
ypaBHeHHs! y'=0 — B HaIllled CHUMBOJIUKE, MPOBEJACHUE KACATEIbHOU K
3aIaHHOM KPUBOM, HAXOXKJICHUS LIEHTpA U pajuyca KPUBHU3HBI, MOHS-
THE O TOYKE Ieperuda KpUBOHM, paccMaTpUBaET IUJIOMIAJN TIJIOCKUX
buryp 1 JJIMHBI YT KPUBBIX, IPUBOAUT TAOJUIILI KBaapaTyp. B Tpak-
Ttare «O KBaAparype KPUBBIX» HPUBOIATCS TpU HpoOJieMbl: 1) «Io
JTAHHOMY YPaBHEHHIO, 3aKJIIOYAIOIIEMY CKOJb-THO0 (JIIOPHT, HAWUTH
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dbarokcuu; 2) HaTH KpUBBIC, JOIMYCKAKOIIME KBaApatypy; 3) HalTh
npocreiimme (Urypbl, ¢ KOTOPHIMH MOXET OBITh CpaBHEHA JIH00as
KpHBasi, y KOTOPOW OpJIMHATA } OMpPEACIIeTCs MO JaHHOU abciucce x
SBHBIM ypaBHeHUEM». OTAEIbHBIM MaTeMaTHKaM MOCJeIHss padoTa
ObL1a U3BecTHA B 1676 T., HO omyOaMKoBaHa oHA JwIiib B 1704 T., Kak
npuioxeHue K «OnTuke».

B pabote «llepeuncnenue KpuBbIX TpeThero nopsiaka» (1714 r.)
KPUBBIE TPETHETO MOPSAKA BIEPBBIE CUCTEMATUUYECKU HCCIICIOBAHBI,
Bcero HeroToH ykazan 81 Bua Takux KpuBbIX. «MeTon pa3zHOCTE»
Bbimien B 1711 r. (paccmaTpuBarOTCsi MHTEPHOIALMOHHBIE (HDOPMYIIHI,
YTO TO3/JHEE CTAJIM Ha3bIBaTh METOJIOM KOHEUHBIX pa3HocTeil). B
1707 r. BeIXOOUT «YHUBEpcaibHasi apudMeTuka», HploTOH muier B
HEl: «YpaBHEHHUE MOXKET UMETh CTOJIBKO KOPHEH, KaKOBO €ro MU3Me-
peHue, HO He Oosiee». B aToil paboTe OH AaeT ompeneseHHue uyucia
(OHO yxe ymoMHHanoch BbilIe): «[log 4YWCIIOM MBI MOHHUMaeM HeE
CTOJIbKO MHOYKECTBO €IMHHUII, CKOJbKO OTBJICUCHHOE OTHOIICHHUE Ka-
KOW-HUOY/Ib BEJIMYUHBI K JIPYTOM BEJIUYUHE TOTO K€ POJa, TPUHATOU
HaMH 32 CIUHUILYY.

K Gonbimomy coxanenuto, mexay HerotoHoMm u JleiiOHuiieM BO3-
HUK CIIOp O TMPUOPHUTETE OTKPHITUSA AU EPEeHIINAIBPHOTO U HHTE-
rPAJIbHOTO UCYUCIICHUS. BTN M OTKPBITHIE BBICTYILICHHS, © aHOHHM-
Hble. OHU CTaJIM HEMPUMUPUMBIMU Bparamu, He PU3HABABIIMMHU Ha-
YUHBIE 3aCIIyTd JPYr JIpyra, 4TO MPHUBEIO K BPAXKIEC U MEXKIY HX
Y4YEHUKAaMH, KOTOPhIE U CaMU HEMajo CIOCOOCTBOBAIM Pa3KUTAHUIO
CTpPACTEN.

14 Hos16pst 1716 1. JIeitOHMI] yMUpPAET, OCTABIIMCH B HEMUJIOCTH Y
["anHOBEpCKOrO repuora, KoropoMy oH ciyxuia 40 ser. [Toman xe oH
B HEMUWJIOCTh 3a TO, YTO OTKA3aJICSl HAMMKCATh UCTOPUIO AUHACTUH. J1y-
XOBEHCTBO, CUMTAsl €ro HEBEPYIOLIUM, OTHOCUIIOCh K HEMY COOTBET-
CTBEHHO. Macce Hapoja oH ObUI MpocTO HeusBecTeH. Cienyer oTMme-
TUTh, 4TO JlelOHul mpuyacteH kK coszaanuto llerepOyprckoir AH,
poekT ee oH obcyxkaan ¢ Ilerpom 1. 3a atu 3acayru mepen Poccueit
eMy OblIa HazHaueHa exeroaHas neHcus B 2000 ryJibaeHoB.

Jeno, Hauaroe JleliOHuLIeM, ObUIO MPOJOJIKEHO €r0 YYUEHUKAMHU U
y4yeHUKaMu ero ydeHukoB: Ako0om (1654 — 1705 rr.) u Morannom
(1667 — 1748 rr.) bepnynau, ceiHOBbAMU HMoranna Hukosnaem
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(1695 — 1726 rr.) nu Jdanumaom (1700 — 1782 rr.), MmiIeMsSHHUKOM
Axob6a n Moranna Hukosaem (1687— 1759 rr.), Buykamu HMoranHa-
crapumero Morannom (1744 — 1807 rr.) u SAxkodom (1759— 1789 rr.).
JIOBOJIBHO peaKuid Ciay4au, KOrjia U3 OJHOW CEMbH BBIILIO / BBIJIAIO-
IIMXCSI YYCHBIX, OCTABUBIIMX B HAayKe 3aMeTHbIM cinef. Morann bep-
HyJUIH-cTapiui B 1697 r. npeayiaraet BapualioOHHYIO 3a7a4y O KpH-
BOW HAHWCKOPEHIIIEro CIycka, Mo3xe Ha3BaHHYIO 3ajaueil 0 OpaxucTo-
XpOHE, U HA3HAYWJI [Tl €€ PELICHUs CPOK B monTopa roga. OqHaX b,
BEPHYBIIKCH IOMOM, HpIOTOH, 0OHApY>KUJI TUCBMO C ATOM 3amayeit u
MEX]Iy JeJIOM, KOpoTas BpeMs 10 Y)KHHaA, pemui ee. JIeMOHuI[ B3si
3Ty 3aja4dy B gopory ot I'anHoBepa m10 BombgeHOoTTens 1 3a BpeMs
IIyTH PEIINII €e.

VYuenukamu JleiiOHuna Oblin nBa crapmmx bepryinu, ko0 u
HNorann. ko0 bepHymiu yuwics B ba3eabCkoM yHUBEPCUTETE
(Iseitiapusi), otkpeiToM B 1460 r., mpoien Kypc o0ydyeHus Ha Qu-
gocodpckoM akynbTeTe, MOJYUYUSl CTENEeHb Maructpa duiocoduu.
3aTeM M0 JKeJIaHUIO OTIIA MOCTyIaeT Ha OOTOCIOBCKUM (DAKyIbTET, HO
YBIIEKAETCA MaTeMaTUKOM, n3zydaet «I'eomerpuro» P. Jlekapra. Ilocime
OKOHYaHMs YHUBepcuTeTa mytemiectByeT no Epomne (ITapuxk, Awm-
crepaaM, JIOHIOH), BCIOJy HHTEpPECYETCS acTPOHOMHEH, (PU3HKOH,
MareMaTukou. BepHyBmncey B basenb, OH MpenogacT B yHUBEPCUTETE
AKCIEPUMEHTAIbHYI0 (PU3MKYy. JIydIIuM U3 €ro YYeHHMKOB OKa3aJics
ero Opar MoranH (y Hux ObuIa pazuuia B Bo3pacte 13 ner). C 1686 T.
Axo6 bepnynnu 3aBenyeT kadeapoi ¢uszuku, a ¢ 1687 r. u maTema-
TukU. bpatesa fIko0 u MoranH bepHyuM MO3HAKOMWIWCh U CHUIIBHO
3aMHTEPECOBANNCh, IIEPBOM ONMyOJMKOBAaHHOM cTaThel JlenOHuUIIA
«HoBbIt mMeTon...», Beimeamneir B 1684 r. ko0 numer JlehOHuiry
MACHMO, B KOTOPOM TPOCHUT MPOSICHUTH HEKOTOPHIE MECTA €r0 CTATHHU.
B 1692 r. SIxo6 bepnymmu momonaser JleiibHMIIa paboToit 0 Kpyre H
paauyce KpUBU3HBI, [J€ OH JOKa3all, YTO SBOJBLBEHTOM JorapupmMuye-
CKOM CIUpAJIH, 3aJJaHHON YPABHEHUEM P = a*?, sBsieTcs Taoke Jora-
pudmuueckas cnupaib. OH 3aBenian BbICEYb HA €ro HaJArpoObe Jiora-
pudMHUYEeCcKy0 ciupalib U CHAOAUTh HaAMMUCKIO: «Tak e Bockpecaro
B HEU3MEHHOM BUJI€». HarmtoMHUM, 4TO 3BOJIFOTOMN JUJIsI KPUBOU Y SIBJIS-
€TCSl MHOKECTBO IIEHTPOB KPHUBHU3HBI 3TOW KPUBOM, KOTOPOE OOBIYHO
0003HaYaeTCsl ¥ W Ha3bIBACTCS IBOJILBEHTOM.
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Axo6 bepHysiu 3aHUMANCSd CYMMHUPOBAHUEM PA3IUYHBIX PSIOB,
KakK MpaBuiio, 0€3 J0Ka3aTeIbCTBA UX CXOJAUMOCTH.

B 1696 r. Sko0 npennoxun Noranny 3agauy: «Haitu 3aMkHy-
TYyI0 KPUBYIO 3aJaHHOM JIJTMHBI, 3aKJIOYAION[YI0 HAMOOJBIIYIO ILI0-
maae» (T.€. N30NEPUMETPUUECKYIO 3a/1auy). Perienue, npeasioxeHHoe
HoranHom, He y10BIeTBOPUIIO SK00a, YTO MOCITY>KUIO Ha4yajaoM CIIO-
pa MexJy OpaThsiMH, IJIUBIIErocs A0 cMepT SIkoba. MoranH ympek-
HYJI cTapuiero Oparta TeM, YTO OH C OOJIBILIMM OIO3/IaHUEM P 3a-
nady o OpaxuCTOXpPOHE, KOTOPYIO CBOEBPEMEHHO M BEPHO PELIWIIU
. Hetoton, I'. Jleit6nun, Y. bepuymnu u I'. Jlonutans. SIko6 Hanucan
padoTy «AHanu3 00JbIION MPOOJEeMbl U30IIEPUMETPOBY», IIOCBITUB €€
YEThIPEM «IIPUHIIAM MaTeMaTuku»: Jlonuramto, JleiOnuiy, HetoTony
u ®armo ae Jlrounbe (MoranHa oH B 3TOT CIMCOK He BKIOUMI). Ero
padoTa MmojoXKKjaa Hayajao BapUallMOHHOMY HcuMciaeHuto. B 1699 r.
[Mapuxckas AH, a 3a neit bepaunckas AH u36panu oboux OpaTbeB
ceoumu wieHamu. B 1705 r. SIxko6 bepuynnu ymupaer. B 1713 r. ero
mieMssHHUK Jlanuun bepHyan omyOaukoBan pykomnucu Skoda bep-
HYJUIM TIoJ, Ha3BaHUeM «VICKycCTBO yraabIBaHUs», IJI€ TOBOJBHO OC-
HOBATEJIbHO PA3BUBACTCS TEOPHUS BEPOSTHOCTEW, MPUBOJIUTCS 3aKOH
oonpmnx uucen. IlomyTHO paccMmaTpuBaeTcsi T€OpUs COCAUHECHUN U
dbopmysia CyMMHUPOBAHUS OJIMHAKOBBIX CTETICHEN HATYPAIbHBIX YUCE.

HNorann bepnyiuii BHavane yyuscs Ha MEAUIIMHCKOM (DaKyibTeTe
ba3zenbckoro yHHUBEpPCUTETa, OJHOBPEMEHHO CIyIlan JEeKIuu Opara
SAxo6a. B 18 net cran maructpom. Oba Opata oBiaaeian HOBOM TEOPH-
el JleliOHuMIa, KOTOpas JIsl MHOTUX MaTeMaTUKOB ObLa terra incognita.
B 1690 r. Uorann bepuymiu B [lapmxke oOydaeT ucuucieHuto 0ecko-
HEeYHO Masbix mapkusa Jlonutans. C 1695 r. 3aBA3pIBacTCA OKHUBJICH-
Has nepenucka Moranna bepuymiu ¢ JleliOHuIIEM, U B TOM K€ TOAY OH
noJiy4aet mMecto npodeccopa B I'ponnnHrenckom yHuBepcutere (Hu-
nepaanael). C 1705 r. mocne cmeptu Opata nosyvaet ero kapeapy. On
yutaer JupPepeHInaTbHOe U UHTETPAIIbHOE UCYHCIIEHUE, MHOTO 3a-
HUMAETCs TeOopue OOBIKHOBEHHBIX AM(depeHIINaTbHbIX ypaBHEHUN
NEePBOro nopsiaka (C pa3aesaioUMHUC NEPEMEHHBIMU, OJTHOPOIHBIMU
U JIMHEWUHBIMU). OH UHTEPECYETCsl TEOPUEH T€0/Ie3NYECKUX KPUBBIX Ha
MOBEPXHOCTSIX, MPEIMETOM U METOAOM MexaHuku. OH pemmi 3aj1a4y o
JIBWKEHUU B CpPEJE, COMPOTUBICHUE KOTOPOU MPOMOPIIMOHAIIBHO JIO-
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OO0l cTeneHU CKOPOCTH, OIMyOIMKOBaJI CTaThio B «Acta Eruditorumy. 42
roja 3anuMan Morann bepnymim kadenpy matematuku B bazenbckom
yHuBepcutete. Ero yuenukamu Obutn Jlomurans, Ditnep u apyrue. B
1716 r. JlelOHUIl TPEeASIOKUIT aHTJIMMCKUM MaTeMaThKaM 3ajady o0
OPTOTOHAJIBHBIX TPACKTOPHUSX (KAaK OH TOBOPWUJI, «IOILIYNATh IMYJIbC Y
aHrIn4an»). HplOTOH pemmi ee B TOT K€ JIEHb U MEPeNall PEIICHUE B
«Dunocodckue Tpyap» JloHmoHCKOro oOiiecTBa. JISMOHHUIT HEOXH-
naHHO ymupaer, a Morann bepHyiumi noasepraer peumenre HproToHa
COMHEHHUIO. DTO MOCTYKWJIO HAa4Yaly MOJEMUKH MEXK]Yy HEMEIKHUMU U
AHTJIMMICKAMHA MaTEMATUKAMU.

B 1730 r. Morann beprnymnu nonydaer Harpany Ilapmxckonn AH
32 COYMHEHME O MPUYMHAX AJUIUITHYECKON (HOPMBI TPACKTOPUH JBU-
KEHUS TUIaHET, a B 1734 1. Ta xe akaaeMus AEIUT elle OJHY Harpamy
MEX]ly HUM M €ro CblIHOM J[aHWUJIOM 3a COYMHEHHE O MPUYUHE Pa3-
JUYHOTO HAKJIOHA TJIAHETHBIX OPOUT, OTHOCUTEILHO 3KBaTopa CoJH-
na. Morann bepnymiu Obun uneHom bepnunckoit, [Tapuxkckoit, bo-
noHckoil u IlerepOyprckoit Akamemuit Hayk U JIOHZOHCKOTO KOpO-
JIEBCKOT'O 0OIIECTBA.

I'mabom ®pancya Jlonuranas (1661 — 1704 rr.) Obu1 3HaKOM ¢
padoroii Jlelionuna «HoBblit MeToa...» u B 1688 r. cocTaBuI 3alIUCKU
o auddepeHnnanpHoMy ucuuciaeHuro. B 1692 1. on 4 mecsna 3aHu-
MaeTcst MaremaTukod ¢ MorannoMm bepHysuin B COOCTBEHHOM IOME-
CTbE€ M OBJIAJICBACT B COBEPIICHCTBE HOBOM Teopueu. B 1696 r. on
AHOHUMHO MyOJIMKYET «AHamu3 OECKOHEYHO MaJIbIX», B PEAUCIOBUU
K KOTOPOMY OH MPUBOJUT UCTOPUIO BO3HUKHOBEHHUS HOBOTO aHAJIM3a
Ha ocHoBe paooT P. Jlekapra, X. I'tolirenca, I'. JleiiOnuna. OH uznara-
€T MpaBWJIa OTBICKAHUS KacaTEIbHBIX, MAKCUMyMOB U MHUHHMYMOB,
TOYEK IMepernda U TOYEK BO3BpaATa, Pa3BEPTOK (PBOJIbBEHT) KPUBBIX,

o0

. 0
Orr0aroIIMX, MPABUJIO PACKPBITUS HEONPEACICHHOCTEH —, —, KOTO-

oo
poe ceiiuac HaspiBaeTCi e€ro MMeHeM. MDaKTUYEeCKH €ro COYMHEHHE
OBLJIO TIEPBBIM B UCTOPUHU YUECOHHUKOM 10 MAaTEMaTUUECKOMY aHAJIU3Yy.

Mumeas Poaab (1652 — 1719 rr.) nqokaszan 1y anreopandecKkoi
GYHKIIMA TEOPEMY: MEXIY ABYMs JEUCTBUTEIBHBIMU KOPHSIMH MHO-
roujieHa Bcerja JIEKUT KOPEHb IPOU3BOJHON 3TOr0 MHOIOUYJICHA
(cpaBHUTE ¢ TeopeMoit Poms).
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bpyk Teinop (1685 — 1731 rr.) unen JIOHIOHCKOrO KOpOJEB-
ckoro oomiectBa (1712 1.), 3arem ero cexperapb. B 1714 r. b. Teiinop
pEeACTaBUI KOPOJIEBCKOMY OOINECTBY pyKomuch «MeTtona mpupare-
HUM, MpsIMON 1 00paTHBIIY, HaneuaTaHHyto B 1715 r. Ero oOBuHSIOT
B Iuiaruare (AKoObl pa3ioKeHUe MHTerpajia B psj nocrpoun Moranxn
bepnynnu). Ho Xopolio U3BeCTHBIM CTENEHHOMN PsiJi HOCUT uMs Tei-
nopa. OH caM Haillesl MPUMEHEHUE PAZia K PEIICHUIO YPAaBHEHUS KOJie-
OaHUs CTPYHBL.

Ko Maxkiopen (1698 — 1746 rr.) OTKpbUI MHTErpajbHBIN
MPU3HAK CXOAUMOCTH uyucioBoro psaa (Komm — Makiopena), mo-
CTPOUJT METOJOM HEOTPEeICTCHHBIX KOA(PHOUITMESHTOB P

SO O f (O +Af 7 (O) .. 20 700 +

87



Jlekuna 6
BocemHaauaTtoe crtonetue
M Hayano geBATHaauUaToro

. Hetoton u I'.JIeitOuun, coznarenu auddepeHuaibHOro u

WHTETPaJIbHOTO UCUMCIICHUA. BONbIION BKJIaJ BHECIU B Ma-
temaTuky bepnymum. Marematuky XVIII cronerus, Kak CYUTAIOT UC-
TOPUKH, ONPEICsIIA 5 BBIIAIOIIUXCS reoMeTpoB (Kak BCE emmié mpo-
JIoKamd HasbpiBaThb MatematukoB): JI. Ditnep (1707 — 1783 rr.),
K. Jlarpanmx (1736 — 1813 rr.), II. Jlanmac (1749 - 1827 rr.),
KJL HanamOep (1717 — 1783 rr.), A. Knepo (1713 — 1765 rr.). OT0T
NEepUoJ] OTJIMYAET BHUMAHHE, KAK WX HAa3bIBAIU, «IPOCBEIICHHBIX
necniotoB» @puapuxa II — kopons Ilpyccun, Exarepunbr Benvkon —
umneparpunpl Poccuu u JIronosukos XV u XVI — kopoiieit @paniuu,
K HayKaM W Y4€HbIM. Biaapiku cocTs3amuch Mexay cobor B mpuOiu-
YKEHHH K CBOMM JIBOPAM 3HAMEHUTHIX YUYEHBIX.

Jleonapa Jitaep pomnwicsa 4 anpens 1707 r. B bazene B cembe
nacropa. [lepBoHavasibHOE 00pa30BaHKME MOJYYHJI OT CBOEro OTIIA,
KOTOPBIA B MOJIOAOCTH 3aHMMAJICI MaT€MaTUKOM IMOJI pyKOBOACTBOM
Axo0a bepuynnu (crapuiero). Ocensto 1720 r. JI. Ditiep nocTynaer B
bazenbsckuii yHuBepcuter. B 1724 1. OH NpOM3HOCHUT pedb (HEUTO
BpOJI€ 3allUThl MaruCTEPCKOM AUCCEPTALMK), MOCBSAUIEHHYIO CpaBHE-
Huto puinocopun P. [lekapra u U. HetotoHna (Bcmomuute «Paccyxne-
Hue o meroae» P. Jlekapta u «MaTtemaTuueckue Hadana HaTypduiio-
cobun» W. HptoToHA), 1 OBLT YJIOCTOEH CTENEeHU Maructpa (oopaTure
BHUMaHue, 4to eMmy ObL1o ToJibko 17 met!). C 1723 r. oH 110 HacTOS-
HUIO OTIAa U3y4aeT 00TOCI0BHEe, HO BCKOPE IEIUKOM OTHAET cels Ma-
tematuke. B yauBepcurere JI. Ditniep ciryman JEKIUU 10 MaTEMATUKE
HNoranna bepuymmm (ctapiiero), HO emé BakHee JjIs Hero ObLu Oe-
cebl, KoTopble poBoaui ¢ HuM U. bepHyiiu mo cyo66otam B Tede-
HUE HECKOJbKuX JeT. B 1726 — 1727 rr. Diinep nyonukyet B “Acta
Eruditorum» nepBble Hay4dHbIE paOOThI, KOTOPBIE COJIEPKAT PEIICHHUE
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3aa4i 00 M30XpOoHE (B Cpejlie C COMPOTUBICHUEM) U O TPACKTOPUSIX.
(M3oxpoHa — 3T0 MaremaTuyecKasi KpuBasi, o KOTOPOM Tsikénas yac-
TUIIa JIBMXKETCS TaK, YTO 3a PaBHbIC MPOMEKYTKH BPEMEHHU OHA MPO-
XOJIUT IMYTH, MPOEKIIMU KOTOPHIX HA BEPTUKAIBHYIO OCh PABHBI MEXTY
co6oit). Emé X. I'tolireHcoM ObUIO JJOKa3aHO, YTO TaKOW KPUBOU SIB-
nsiercs uukinonaa. B 1728 r. JI. Diinep Hanucan cTaThio O HAWITYYIIEM
pacrmojioKeHn MauT Ha kopaose. B 1725 r. Jlanuun u Huxonait bep-
Hyua (netu Moranna beprynnun) Osutn npuriamieHsl B [letepOypr-
ckyto AH, otkpsityto B 1724 1. B 1726 r. no pekomengauuu bepHyii-
mu B IlerepOyprckyro AH 6bu1 npurnamen JI. Ditnep, Kyaa oH U npu-
o1 B mae 1727 r. B Cankrt-IletepOypre JI. Ditnep mpoBén aBa
nepuoja cBoeit xu3Hu: ¢ 1727 . mo 1741 r.uc 1766 r. no 1783 r., B
obmei cnoxHoctd 31 roa. C 1741 r. mo 1766 r. Ditnep padotan B
bepnunckon AH, kyna ero npurnacuin @puapux 1. Ho Bc€ 310 Bpems
OH TojJepxkuBail cBsi3b ¢ IlerepOyprom, momoran B mpuoOpeTeHUU
71a00paTOPHOro 00OPYAOBAHMUS, BET HAYYHYIO MIEPEITUCKY.

TpynHno mepeducinTh Bce 00JaCTU MaTEMaTHUKH, MEXaHUKH, (HU-
3UKW U MHOTUX JAPYTUX HayK, B KOTOpbIe Diisiep BHEC OOIBIIION BKIIA/.
OH pa3BuJI aHATUTUUYECKYIO T€OMETPUIO, B YaCTHOCTH, TCOPUIO KpHU-
BBIX BTOpOro mopsjaka. OH MHOro 3aHMMaJicsi Teopueir uucen (pac-
NpeACICHUEM MPOCTBIX YHCENT B HATypajJbHOM Dpsiay, NpoOiaemMoi
[Nonbnbaxa), namucan okoso 100 pabor. Ero mHTepecoBana na3era-

GYHKITHS
=1
c(s)= Z —,
n=l1 n

roes =o+tir.
B MarematudeckoMm aHanuze DWiep BBOAUT OJAHOPOAHBIE (DYHK-
MW, TOJCTAHOBKM  JUIsl  MHTErpUpoBaHus  (QyHKUMHA  BUAA

R (x, \/ ax’ + bx + c), crermanbHble GyHKUAHN
0 1
I'(s)= J. x*edx B(p,q) = pr T1-x)""dx.
0 0
N3BecTHa nocTosiHHas Jitnepa — MackepoHH
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n
C =lim Zi—ln[nﬂ]
n—es| 4= k

Diinep BbIBEN (HOPMYITY, ITO3BOISIONIYIO BEIYMCIUTD TOCTOSHHYIO
C ¢ mr000M CTEeNmeHbI0 TOYHOCTHM M caM BBIYHCIWI €€ 1o 15 3Haka
C=0,577215664901532... . JIo cux nmop HEU3BECTHO, SIBJISECTCSI OCTO-
sHHast C palmoHaIbHBIM unciaoM win HeT. Keratu, JI. Dinep nokazan
UPPaLMOHATIBHOCTD YHCIIA €.

B Teopun nuddepeHimanbHpIX ypaBHEHUM UM MPEAJIOKEH METO/T
pelleHUs JIMHEMHBIX YPaBHEHUM U UX CUCTEM C MOCTOSHHBIMU KOA(]-

dbunMeHTaMu, OH MPEJIOKWI JIsl YpaBHEHUS
n
k (k) —
> ax' vy = f(x)
k=0

t ) o
3aMEHYy X=¢', KOTOPOH OHO MPHBOJMTCH K JIMHCHHOMY YPaBHEHHIO C
MOCTOSTHHBIMU KOA(DPUITMEHTaMU, MPEITIOKIIT METOI TPUOIMIKEHHOTO
pemenns muddepeHnuanbEEIX ypaBHeHuit Buga V' = f(x,y)c Ha-

YaJbHBIM YCJIOBUEM )(Xo)=yo (MeToa Duiepa), B BapUAIlMOHHOM HC-
YUCJICHUU — ypaBHEHUE DuJiepa JJIsl OThICKaHUS dKCTpemanell PpyHk-

b
[IMOHANA IF (x,y,y) dx:

oF d [ JdF

dy dx\dy'

Diiniep pemi 3aa4y 0 KeHUIcOeprcKUX MOCTax, OTHOCSIIYIOCS

dakTudecku k Teopuu rpados, nonyuui popmyny B—P+I1=2, rne B, P

U I’ COOTBETCTBEHHO YMCJIO BEpIIMH, pEOEp M TpaHEH BBIMYKIIOTO

MHOTOTpaHHUKa. Diljiep MHOTO c/iejan B TEOpUU (PYyHKIHMI KOMILIEKC-
HOro nepeMeHHoro. M3BecTHsl ero popmyina
e’ =cos@+ising

U cleACTBUS U3 He€, ycnoBusd Au(depeHInpyeMocTd PYyHKIUA KOM-

IJIEKCHOTO MEPEMEHHOr0, KOTOPHIE BMHOCIEICTBUM HE COBCEM CIIpa-

BEJUTMBO ObLIM Ha3BaHbl ycioBusMu Komu-PuMaHna, ycTaHOBUI CBSI3b

mudPepeHuupyeMocT ¢ KOH(DOPMHBIMU OTOOpaKEHUSIMU. Diliiep

MHOI'O CIieJial B TPUTOHOMETPUHM, B TOM 4HCIE B C(pepUuecKoil, u3-

BECTHBI YIVIbI OJWJIEpa, ONPEACIAIONIUE IOJ0KEHUE OAHOU MpPsSMO-

=0.
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YTOJILHOM JI€KAPTOBOM CUCTEMBI ()Xyz OTHOCUTEILHO Jipyrou 0'x’y’z’,
chepruyecKkuil TpeyrobHUK Diiyiepa (IJTMHBI BCEX CTOPOH MEHBIIIE T10-
JIOBUHBI JITTMHBI SKBATOPA) U MHOTOE JIpyToe. 3a nepsoie 14 et )Ku3Hu
B IlerepOypre Ditnep nanucan 80 padot u 6onee 50 u3 HUX omyOIu-
koBa. 3a 25 net B bepnaune on Hanucan okono 300 pabot. Beero xe
OH Hanucan okojio 850 HayyHbIX padoT, U3 HUX MpuMepHO 60% — 1o
Marematuke U okojo 40% — mo apyruMm Haykam, B T.4. «MexaHHKa
WM HayKa O JBWKCHUHU, H3JIOKECHHAs aHaJIUTH4YecKu» (2 Toma,
1736 1.), «Teopust aBuxkeHust TBEpaoro tema» (1756 r.) u Tpyasl no
TEOPUH MY3BIKH, TEOPUU MALIMH U MEXAaHU3MOB, OA/NINCTHKE, HABU-
raiyy, CTPaxoBOMY JieNy, JIOTEpEe, TEOPUU TOPOCKOIOB U JaXKe IO
pa3menieHuto poHTaHOB B mipuropoaax IlerepOypra.

JI. Ditnep Obun1 u30pan uneHoMm IletepOyprckoii, bepnuHckoil,
[Tapmxckon AKaneMuW HayK, WIEHOM JIOHJIOHCKOTO KOPOJIEBCKOTO
oO0111ecTBa, MHOTHE €ro paboThl OBLIM YIOCTOCHBI MPECTHUKHBIX HAYY-
HbIX npemuii. B 1909 r. mBeiinapckoe ecTeCTBEHHO-HAyYHOE OOLIECT-
BO MPUCTYNWIO K U3JAHUIO MOJHOTO coOpanusi counnenuit JI. Ditne-
pa. Kpome Toro, JI. Dinep BEN KOJOCCATbHYIO HAYYHYIO MEPEINHCKY,
€ro AMUCTONSIpHOE Haclienaue coctapisieT okono 3000 mucem!! Jlamnac
Ha3Bas JI. Dinepa yuuresieM BCEX MATEMAaTHKOB BTOPOM MOJOBHUHBI
XVIII Beka.

Kozed Jlyu Jlarpanx poauiicst B utano-ppaHiry3ckoi cembe. B
19 ner on crtan mpodeccopoM apTHILICPUUCKON IIKOILI B TypuHe.
[Tocne orwesna JI. Ditnepa u3 bepnuna B Iletepoypr B 1766 r. Jla-
rpanx Obul mpurinamén @puapuxom Benukum B bepaunckyio AH. B
MPUTJIAIIEHUA TOBOPUIIOCH: «HEOOXOAMMO, YTOOBI BEIUYANIINI Teo-
MeTp (uuTail — MatemMaTuk) EBporbl mposkuBai BOJU3M BEIMYAMIIIETO
u3 koponuei». (CkpomHo, HO ¢ gocTomHcTBOM!). Jlarpanx mpoObuT B
bepnune no cmeptu @puapuxa Il (1786 r.), mocie 3Toro oH BEpHYJICA
B [lapwxk, rae B 1795 r. 3ansn nomxHOCTh npodeccopa HopmanbHoM
mKoabl, a B 1797 — IloautexHudeckor MIKOabl. 1103HAKOMHMBIIIMCEH C
MemyapoM JI. Diisiepa o BapuauoHHOMY ucuucieHuto (1755 r.), Jla-
rpank B 1760 — 1761 rr. co3ma€T aHAIMTUYECKOE BapHAllUOHHOE HC-
YyuCJIEHUE, TJe pa3paldaThiBacT aJTOPUTM PEIICHUS KJlacca BapHUallu-
OHHBIX 3aJ71a4 (B TOM 4Mclie 3a1a4ya Jlarpanxka o MUHUMHU3aMKA (PyHK-
nuMoHana npu Hamuuuu AUpdEepeHIHAIbHBIX OTPAaHUYCHUN U
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IPAHUYHBIX YCJIOBUHN, KOTOpas BO3HUKJIA B CBSI3U C MCCIEAOBAHUSIMHU
no MexaHuke). MM ke BBeJeHO MOHATHE Bapualuu (yHKIIMOHAIA U
3HaK Bapuauuu . Jlarpawxk BEN mepenucky c JisiepoM. B onHoM u3
nucem JI. Dinep nwmmer: «Bame pemieHne H30MEPUMETPUUECKUX
npoOsieM 0€3yKOPU3HEHHO U S Pajl, 4TO TeMa, KOTOPOU 5 TaBHO 3aHU-
Maroch, JoBeneHa Bamu qo0 Onm3koro xoHuay. Jlarpanx BHEC OOJb-
0N BKJIaJ B MEXaHMKY. B OCHOBY CTaTHKH OH TOJIOXKHJI OOIIYIO
dbopMyIly — IPHUHITUIT BO3MOXKHBIX MEPEMEIICHUHN, B JUHAMUKE ATOT
MPUHIMIT coueTaeTcs ¢ npuHiunoM JlanambOepa: cymma BCeX MPHIIO-
YKEHHBIX CHJI PaBHA HYJIIO. JIarpaHx BBOAUT B MEXAHUKE TAK Ha3bl-
BacMble 00OOIIEHHBIE KOOPJAMHATHI M MOJYYaeT YpaBHEHHE, KOTOPOE
CEMYac HOCUT €ro uMs. MaTeMaTH4eCKUM aHaJn3 OH CTPOUT HA OCHO-
B€ pa3jI0oKeHUs (QYHKIMNA B CTENEHHBIC PSJbI, MOJY4aeT OCTAaTOUYHbBIN
yied ¢opmyasl Teitnopa

_ f(n+1) (C)

(n+1)! ShE

r,(x)
Jlarpanx OKa3bIBAECT OJHY U3 BaXHEHIINX TEOPEM MaTeMaThye-
CKOT'0 aHajr3a ¥ MPUBOINUT (POPMYITY KOHESUHBIX MPHUpPAIICHUN

fb) = fla) = f(c) (b-a).

OH [1aéT mpaBWIO OTHICKAHMS YCIOBHOIO 3KCTpeMyMa ((pyHKUus
Jlarpawxka F = f+ A@+ uy, rae f— QyHKums, uccieayeMas Ha SKC-
tpemyMm, @ =0, =0 — ypaBHeHUsS CBs3H, A, { — MHOXuTenu Jla-
rpanxa). JlarpaH)x BBOJUT HWHTEPIOISLUMOHHBIM MHorowieH (Jla-
rpanxa). Jlarpanx oka3biBaeT B Teopuu uucen teopemy (1772 r.):
BCSIKO€ HATYpPAJIbHOE YHCIIO €CTh CyMMa KBaJIpaTOB YETBIPEX LEIbIX
yucen. B anredpe Jlarpanx pa3zpabaTbiBacT METO MPUBEICHUS KBa-
paTu4HOM (POPMBI K CyMM€ KBaJpaTOB M JOKa3bIBAE€T TEOPEMY O IO-
pAIKEe U WHJEKCE KOHEeUHOHM rpymnmbl. B Teopun auddepeHimanbHbIx
YpaBHEHUM HAXOJUT B MMapaMeTpuyecKoil hopme perieHne ypaBHEHUs
(JIarpan»ka)

y=x0(y)+ (),

pa3pabaTbIiBaeT TEOPUIO OCOOBIX PEIICHU M METOJ BapHaIliu MOCTO-
SHHBIX ISl JIMHEWHBIX YpAaBHEHUMW. JlarpaHK 3aHUMAICS HCCIENOBA-
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HUEM MOpOOJEMBI O Pa3pelIMMOCTH B paJuKaiax alreOpandyecKux
YPABHEHHUM CTETIEHU 11 = 5.

IIbep Cumon Jlannac ponusncs B Hopmanauu B cembe HeOora-
Toro 3emiennanenbia [lpu noanepxke Jlanmambepa cTaHOBUTCS MPO-
dheccopoM MaTeMaTHUKH B BOeHHOH 11kojie B [lapmke. OH Hammcan aBa
OONBIINX MeMyapa: «AHAIUTHYECKAs TEOpUs BEPOSTHOCTEH»
(1812 1.), rme, B 4acTHOCTH, M3jaraercs pacmpejaeieHue Jlammaca u
npeaenbpHas Teopema, u «HebecHas mexanukay (B Ty Tomax, 1799 —
1825 rr.). Kpome Toro, um Hamucanbl «OnbIT Gpuiocopuu Teopuu Be-
positHocTei» (1814 1.) u «31moxkeHne cucTeMbl MUpay, Te U3jaracT-
Csl €er0 KOCMOTOHMYecKas rumnotesa. «HebecHas MexaHuKay SBISETCS
3aBeplIeHueM, utorom Tpyno Herotona, Kiepo, lamambepa, Diine-
pa, Jlarpanxa u ero cOOCTBEHHBIX 1O Teopuu Gurypsl 3emin, JIyHsl,
Mo 3ajJa4e TPEX TEJI U TEOPUM BO3MYIIEHUN TUIAHET, BKJIIOYAs Mpo-
oeMy 00 yCTOWYHMBOCTH COJHEYHOM cHCTeMbl. Jlarmumac wucciemyer
ypaBHEHHUE

d’u N d’u N lu

ox* o9y’ oz’
3aHUMAaeTCs Teopuen noreHnuana. M3pecrna teopema Jlannaca o Bbi-
yuciaeHuu onpenenurteneit. OH BBoAUT npeoodpazoBanue (Jlamnaca)

F(p)= Jf(t)e_p’dt, rae p=0 +it
0

0,

1 00paTHOE eMy

fy=—| F(p) e"dt.
2ri 2
BriocnenctBun 3ti nmpeoOpa3oBaHus HAIIUIM BCECTOPOHHEE MpPUMEHE-
HUE€ B ONEPALlMOHHOM MCUYHCIICHUU. Jlamiacy MpuHAIIC)KUT BbICKA3bI-
BaHUE: «YM, KOTOPBII 3HAJ Obl BCE JICUCTBYIONIME B TAHHBIA MOMEHT
CUJIBI TIPUPOJBI, A TAKKE OTHOCUTEIBHOE IOJIOKEHHE BCEX COCTAB-
JSOIIUX €€ YaCTHUIl M KOTOPBIN ObLI ObI JOCTATOYHO OOIIUPEH, YTOOBI
BCE 3TH JIaHHBIE MOJBEPrHYTh MATEeMaTUYECKOMY aHaJIu3y, CMOT Obl
OXBAaTUTh €IUHOW (OPMYJION NBIKEHHE KaK BEIWYaWIIUX Tel BCe-
JICHHOM, TaK U €€ Jerdauimmx aroMoB; JIJIsi HEro He ObUIO Obl HUYETO

HeomnpeaenaeHHoro. OH OAMHAKOBO SICHO BHUJEN Obl M Oyayiiee, U
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npouuoe. Takum 00pa3om, COBEPIIEHCTBO, KAaKOE YEIOBEUECKUH pa-
3yM OBUT B COCTOSHUM MNPUJIaThb ACTPOHOMHH, NA€T JHIIb Cladoe
NPEACTABIEHUE O TAKOM yME». ITO SIPKO BBIPAKEHHBIN IETEPMUHH3M.

Kan Jlepon JanamoOep — dbpaHIy3cKuii MaTeMaTUK U Quiaocod,
OIMH W3 co3aarener « DHUMUKIIONEAUN HAyK, UCKYCCTB M pPeMECEN,
rje BEN OTAebl MaTeMaTUKu U ¢u3uku. OCHOBHBIE MaTEMaTUYECKUE
TPYZbl OTHOCATCS K Teopuu AuddepeHInanbHbIX YPaBHEHUI B 4acT-
HBIX MPOU3BOJHBIX (MaJible KOJeOaHusi 0ECKOHEYHO TOHKON OJTHOPO/I-
HOM CTPYHBI), UCIIOIB30BaT JJIsI PEIIEHUS YPABHEHHUS DJUIMITUYECKO-
ro THUIIa, BCTPETUBIIETOCA B THIPOJIUHAMUKE, (PYHKIIMHA KOMILIEKCHO-
ro mnepemeHHoro. Jlamambep, kak u Oijep, 3HaI YCJIOBUS
AHATTUTUYHOCTH (PYHKIMM, KOTOpPhIE ObUIM MO3JHEE Ha3BaHBI YCIO-
Busimu Komm — Pumana. JlanamOep nosyyaeT yJoOHbIM JOCTATOYHBIN
IIPU3HAK CXOAUMOCTH YUCJIOBOTO Psifa, BBOAUT NOHATHE IpEIea, 1a-
€T J0Ka3aTeIbCTBO OCHOBHOM TEOpPEMBbI aireOpbl O CyLIECTBOBAaHUU
KOpHA y ainredpandeckoro ypasHenus P (x)=0, rae P (x) — MHOro-

yieH. OHO ObUIO aHamUTUYECKUM. OH JOKa3all, YTO CYIECTBYET TAKOE
Zy, 4TO |Pn(zo)| =0, u TeM caMmbIM, z, — KOpeHb ypaBHEeHHUs. [1o3xe ain-

reOpanyeckoe JA0Ka3aTeIbCTBO OCHOBHOM TE€OpEMBI (M HE OJIHO) NaéT
K.®. l'aycec.

Anekcen Kioax Kiepo — dpaniry3ckuii MaTeMaTHK M aCTPOHOM.
OH BBEJN MOHATHE KPUBOJIMHEWHOTO MHTErpasa, nmojaHoro auddpepen-
nuana GyHKIMU HECKOJIBKUX NEPEMEHHBIX, 00IEro U 0codoro pemie-
Hus nuddepennuanbHoro ypasuenus (Knepo) meporo mopsigka. A.
Krnepo 3anumasicst uccienoBanueM (Gopmbl 3eMiid, gokazan psaa GyH-
JAMEHTAJIbHBIX TEOPEM B BBICIIEH reofe3un, pa3padoTan HOBYIO TE€O-
puto nBuKeHus JIyHbI.

Kpynsbie ycnexu B MaTeMaTHKE HA3BAHHBIX YUYEHBIX IMPUBEIU
Jlarpanxa K MECCUMHCTHYECKUM BbIBOoAaM. B muceMe k JlanamOepy
oH numet: « He kaxercs nu Bam, 4To BbIciIas reomMeTpus (MaTeMa-
THKa) OJIM3UTCS OTYACTH K YMAJKy, €€ MOJAJIepKUBAETE TOJbKO BbI n
Oiiniepy». Jlarpanx Jaxke Ha HEKOTOPOE BpEMs NMPEKpaAllacT 3aHATHUS
MaremaTukoi. JlamamOep cBouM OTBETOM He OOHaaExkun ero. Emié
KaTEropuyHeu okazascs Aparo, Kotopblid B «IloxBansHOU peun o Jla-
mace» (1842 r.) rosoput: «Ilsate reomerpoB Knepo, Ditnep, danam-
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oep, Jlarpanx, Jlamnac pazaenuin Mexay coOoi TOT MUP, CYIIIECTBO-
BaHKHE KOTOPOro oTKpbll HetoToH. OHUM HCClieIoBalii €ro BO BCEX Ha-
MpaBJCHUAX, MPOHUKIM B 00JIACTH, KOTOPHIE CUUTAIHCH HEIOCTYII-
HBIMH, YKa3aJIdi MHOKECTBO SBJICHUH B 3TUX O0JaCTAX, KOTOpPbIE €IIE
He ObUIM OTKPBITHI HAONIOACHUSMH W, HaKOHEI, B ATOM WX BEYHAs
cJlaBa, OHU OXBATHUJIM C MOMOIILIO OJTHOTO MPUHIIUIA, OTHOTO €IMHCT-
BEHHOI'0 3aKOHA CaMble TOHKHWE W TAaMHCTBEHHBIC SBJIICHUS B JIBUXKE-
HUW HEOECHBIX Tell. TakuM 00pa3oM, TEOMETPHsST OCMETUIach Pacrio-
psKaThbesl OyAyIIUM, U XOJ OYyAYIIUX CTOJETUM TOJIBKO MOJITBEPIUT
BO BCEX MOAPOOHOCTSIX 3aKIIOYECHUE HAYKI.

Ho, xak OyjaeT noka3zaHo HM)KE, MaTeMaTHKa He Oblla HCUepIiaHa,
¥ OHA TOJIy4yaeT HOBBIM MOIIHBIN UMITYJIbC Pa3BUTHS CO CTOPOHBI
yuénbix Opannuu (IManya u ap.), 'epmanun (K.®. INayce u np.), Poc-
cuu (H.W. JlobaueBckuii, M.B. Octporpaackuii, II.JI. UeOblieB u

ap.).
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Nekuna 7
XIX ctonetne n Hayano XX

OME BEJIMKHX HMMEH, YIOMSHYTBHIX B KOHIIE HPEAbIAYILIEH
JIEKIIMH, O KOTOPBIX MBI OyJIeM TOBOPUTH UyTh MO3KE, CICTY-
_leT YIOMSIHYTh PsAJl MATEMaTUKOB, UbE€ TBOPUYECTBO MPHUIIIOCH
Ha xoHen X VIII n rauamo XIX BeKoOB.

Anpuen Mapm Jlexxanap (1752 — 1833 rr.) — dbpaHiy3ckuii ma-
TEMaTUK, pa3paboTall U NPUMEHWI B BBIUYMCICHUSIX METOJ HAUMEHb-
mux kBagapaToB (1805 — 1806 rr.), a 4yTh paHbilie dTOT METOJ OBLI
npegioxken K.®. 'ayccom (1794 — 1795 rr.). Jlexannp Hamucanl
«Teopuro yucen», KOTopasi COXpaHuiaa CBOK IIEHHOCTb JI0 CUX TOp.

a
OnH BBOIUT CUMBOJ (—), 00 OompeeaeHud KOTOPOro U 3HauYeHuu Oy-

JIET CKa3aHo MO3Xke, Koraa peub nouaet o I'aycce. B 1794 r. on nanu-
casl y4eOHUK «DJIEMEHTapHasi TE€OMETPUsD), I/i€ AeNIaeT MOMbITKY J0-
ka3zarb V mnocrynar EBknuma. Bo Bropom u3zmanun «2OneMEHTapHOU
reomerpun» (1799 r.) Jlexxanap goka3plBaeT, YTO CyMMa YIJIOB Tpe-
yToJIbHUKAa He MOXKeT ObITh MeHbIle 180°. Onnako V mocTynar Joka-
3aTh €My HE yJlajJoch. B BapuallMOHHOM MCYHMCIEHUU OH yCTaHOBWJI
INPU3HAK CYIIECTBOBAaHUA IKCTpeMyMa (pyHKUMoHana. Jlexanap 3aHu-
Majcsl JJUTMOTHYECKUMU U C(hEepudyecKUMH (PYHKIUSAMHU, HOCTPOUII
MOJIHYI0 OPTOrOHAJIBHYIO Ha [—1; 1] cucTeMy MHOTrO4JI€HOB, C MOMO-
IIbI0 KOTOPOW MOXHO MPHUOJIMKEHHO MPEACTaBUTh B BUJE pANa JIIO-
Oyro uHrerpupyemyto ¢pyHkuuto. M3Bectsl GpyHkiuu Jlexanapa, sB-
JSOIIKECs pelieHUsIMU TudPepeHInaIbHOTO YPaBHEHUS

dy  dy s
1—x7 —2x—+(v(v+1)— =0,
(=35 = 2x o+ (v ) =)y
IJ€ vV U 4 — KOHCTaHThl. B wactHoctu, ecou v=0, 1, 2, ..., au =0-—

perieHusaMu Oy 1yT MHOTOWICHBI JIexanapa:
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1 dn 2 n
x—1)".
n!'2" dx" ( )

Jlexanap MHTEPECOBAJICS PACHpPEACICHUEM B HAaTYypajlbHOM PSIY
MPOCTHIX YHUCET W BbIBENI (HOpMYIy, KOTOpas MO3BOJISAET JIOBOJBHO
TOYHO HAWTU CYMMY HPOCTBIX YHCEII, HAXOISIINXCS B TPOMEKYTKE OT
1 no 10°.

Kak yxe ynomunanocs, JI. Dinep n0oKa3bIBa€T HppaLIMOHATb-
HOCTh uucna e (1737 r.), a Jlambept — uucna p (1766 r.) Tpanciuen-
JIEHTHOCTh ATUX 4YHCed Obla JOKa3aHa CYIIECTBEHHO IO3)Ke: 4Yuciia
e — L. Opmurom (1873 r.), a uncna p — K. Jlunnemanom (1882 r.),
MOCJIEHUM JI0Ka3aHa HEpa3peIMMOCTh 3a/1a4d O KBaJpaType Kpyra.

Hrak, B XVIII Beke opopmuiicss MaTeMaTHUECKU aHAIU3, BapHUa-
[IUOHHOE HWCYHUCIeHue, Teopus AudPepeHIUAIbHBIX YpPaBHEHUM
(OOBIKHOBEHHBIX U B YaCTHBIX MPOU3BOJIHBIX ), C(HOPMHUPOBAIUCH aHA-
JUTAYECKasi TEOMETpHs, TEOpHUsl 4Yucesl, HaueprareiabHas u audde-
peHnmanbHas reometpuu (B padotax I'. Monxa u XK. MoHbe).

Cnenyer ormeruth, 4To B cepeanne XVIII Beka pa3BepHyJach
HayyHas auckyccus JI. Dinepa ¢ XK. Janambepom u J. bepnymiu o
CBOMCTBAX JIOrapu()MOB OTPULIATEIILHBIX U MHUMBIX YHCEJ, a TAKKE O
MPUPOJIC PEIICHUM ypaBHEHHS KojeOaHus CTpyHbL. B aTom cmope
NPUHSUIM Y4acTHE U JPYTrUe KpyHmHEWIne MaTeMaTUKU BTOPOM IOJI0-
BuHbl XVIII Beka, I'. Momnx, XK. Jlarpamxk. Bonpoc cocTosut B BO3-
MO>KHOCTH TPEACTaBICHUS 000N (PYHKIMU aHATUTUYECKUM BbIpa-
KEHHEM, B YACTHOCTH, CYMMOM TPUTOHOMETPUYECKOTO psijaa. Jluckyc-
cusa npoaopkanack 1 B XIX Beke, B He¢ Brimoumnuchk C. Jlakpya,
K. ®ypre, H. 1. JlobaueBckuii. MOXHO CUMTaTh, YTO COBPEMEHHOE
onpenenenve GyHkuu (0e3 ynoMuHaHusi 00 aHAJTUTUYECKOM BbIpa-
xeHnun) Oowu1o nano I1. Jupuxne B 1837 r. Takum oOpa3oM, HaKoOII-
JICHHBIM OTPOMHBIN (paKTHUYECKUN MaTepuana TpeOoBaj yriyOJeHHOTrO
JIOTUYECKOr0 aHajii3a MHOTHUX MOHSATHUNA. BBoAMTCS reoMerpuueckas
uHTepnperanusa koMiuiekcHbix yuceln (K. Beccens — 1799 r., XK. Ap-
rod — 1806 r.). Bellie yxe roBopusioch 0 TOM, UYTO PsAJl KPYIHBIX Ma-
temaTukoB, Hanpumep K. Jlarpawxk, 3. be3y, nHTEpecoBanuch npo-
OJIeMOI pa3pelIuMOCTH aNreOpPaNvYeCKUX ypaBHEHUU CTETICHU BHIIIIE
yeTBépToi. B 1799 r. H. Pybdunu nan nmepBoe aokazaTeabCTBO He-

Py(x)=1, P, (x)=x, P, (x)=%(3x2—1), oy Py(x)=
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Pa3pelIMMOCTH YPAaBHEHUS MATOM CTENEHU OOIEeTO BUA B pajuKaiax
(HO B HEM OOHapyxeHbl poOeibl). OH ke pazpadoTalt psj uaeil Teo-
pUU TPYII KOHEYHBIX MOACTAHOBOK. JTOM XK€ MPpoOJIeMOM 3aHUMAJICS
H. AGenb, koTopsiii B 1824 u 1826 rT. q0Ka3bIBaeT, 4TO ajareopaunye-
CKHE ypaBHEHUS CTENIEHU BhIIIE 4-i1 B 00ILIEM CiIydae Hepa3peliuMbl B
paJavKanax, yKka3aB YacTHBIE CIly4aud YPaBHEHHU, pa3pelIMMbIX B pa-
JIYKanax, MOCTPOWJ CBSI3AHHBIE C HUMM TPYMIbI, MO3KE HAa3BAHHBIC
adeneBbiMu. B 1801 r. K.®. IN'aycc ma€T moyiHyt0 TEOPHUIO PEILICHUS B
paavKanax AByWIEHHOTO ypaBHEHUS x" =1.

IBapuct I'amya (1811 — 1832 rr.) 3Ham 0 MPEANPUHATHIX MOA-
X0/1aX K PEHICHUI0 MPOoOJIEeMbl pa3pelIMMOCTH B pajuKaiax ajareopau-
YECKOr'0 ypaBHEHUSI CTENEeHH n>5. OH MOHSJ, YTO 0OOIIeH TeOpHuu, 0X-
BAaTHIBAIOIIECU YKa3aHHbIC BCE BO3MOXHbBIE ypaBHEHUs, HET. B «Me-
Myape 00 YCJIOBHUSAX pPa3pelIMMOCTH YpPaBHEHUU B pajuKaiax»
(1832 r.), HaifIECHHOM MOCJE €ro TParu4ecKoi CMEpPTH U OIyOJIHKO-
BaHHOM B 1846 1., mpoOsiema Obula pelieHa B OKOHYATEIbHOM BHJIE,
ObUTH JJAHBI HEOOXOJIMMBIE U JIOCTATOYHBIC YCIOBUS Pa3pEIIMMOCTU B
paguKaiax aareopanyeckoro ypaBHEHUs

P,(x)=x"+ax"" +ax"?+ ... + a,x + a,=0.

B npouecce pa3pemienus npodiemsl BBoaATCs rpymmna ['amya, no-
ne T'anya, coorBercTBue ["amya. Ilocne pabor Pyddunu, Jlarpanxa,
AoOens, ["anya anredpa npuoOpeTaet HOBbIN xapakTep. OHAa CTaHOBUT-
Cs HayKoM 00 anreOpandecKux CHCTeMax: IpyIIax, KoJblaxX, MoJsX,
BEKTOPHBIX MPOCTPAHCTBAX, JUHEHHOMN anredpe, pemeéTKax u T.1I.

ITepBas tpers XIX Beka oxapakTepu3oBajgach 3HAUUTEIBHBIM OT-
KPBITUEM — CO3/1aHueM HeeBKinaoBoil reometpun H.M. JlobGaues-
ckuM. A.H. KosmoropoB nucain mo atoMy noBoay: «MIMeHHO Ha TIpu-
Mepe 3TOM TreoMeTpur ObLIa IPEOI0JIeHa BEpa B HE3BIOJIEMOCTh OCBSI-
HIEHHBIX THICSIYEIIETHUM pPA3BUTUEM MATEMaTUKU AaKCHOM, ObLIa
MOHATA BO3MOKHOCTh CO3/IaHUSI CYILIECTBEHHO HOBBIX MaTeéMaTH4e-
CKUX TEOPHH. ...

Panpmie yxe roBopuiaoch O MONBITKAX JTOKA3aTENbCTBA V IOCTY-
nata EBknuaa, KOTOphle, Kak MpPaBWIO, CBOJUIINCH K €r0o 3aMEHE paB-
HOCWJIbHBIM TipeqyioxkenueMm. @. Taypunc B 1825 — 1826 rr., ncxond
U3 JOMYIIEHUs, YTO CyMMa YyTJIOB TpeyrojibHuka MeHbe 180° (T. e.
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OoTpuliaeT V MoCTyjaT), NOJIy4Yusl HEKOTOPhIE TEOPEMbI HEEBKIUIOBOM
reomerpun. @. [IBelikapT (1818 r.) mpuxoauT kK BBIBOAY, 4TO V TIO-
CTYyJIaT HEJIb3s JOKA3aTh JOTMYECKH U MOYXHO MOCTPOUTH F'€OMETPHUIO,
B KOTOPOW CyMMa YTJIOB TPEYTOJIbHUKA MEHBIIIE CYMMBI JIBYX MPSIMBbIX
yriioB. EcTh OCHOBaHHUS yTBEpKAaTh, YTO K MBICIA O BO3MOXXHOCTH
MIOCTPOEHMST HAPSAY C €BKIMIAOBOW I'€OMETPUEN U T€OMETPUEN HEEBK-
munoBoi nipuien K.®. I'ayce B 1818 r. Ho oH He cTan myOJuKOBaTh
ATUX UAEH M HE XOTeJ, 4TOObl 3TO JIeNlalii T€, KTO MOCBSIIEH B €ro
B3TJISI/IBI.

[TerTancs mokaszath V mocrtynat ®apkamn bonbsii (boitan), BeH-
repCKU MAaTEMATHK, KCTaTu, yuuBlmics BMmecte ¢ K.@. ['ayccom B
['ertunrene. [lo cronam orna momén ceiH AHom bonbsii, KOTOPBIN B
1832 r. KaK IpPUIOKEHUE K COYMHEHUSIM CBOETO OTLA M31AJI CBOH HC-
CIEIOBAHUS MOJ HAa3BAaHUEM «AMIECHAUKCY» U MOITOMY CUHUTAETCS O/I-
HUM M3 TBOPIIOB HEEBKJIMAOBOW reomeTpuu. Takum obOpazom, uieu
BUTAJIM B BO3/lyX€, UX KOHIIEHTpalus yBennunusaiack. H.M. Jlobaues-
CKUU MPULIEIT K HOBOW F€OMETPUM MOCIIE HECKOJBKUX ITOIBITOK JOKa-
3arenbcTBa V mocrtynarta. H.W. JloGaueBckuii CTpOUT Tak Has3bIBae-
MYyI0 a0COJIIOTHYIO TeoMeTpuro (0e3 HMCHob30BaHUA V TOCTYJIaTta).
11 (23) deBpana 1826 r. H. W. JlobaueBckuii Ha 3acelaHUU OTJIEJIC-
HUA (PU3MKO-MaTeMaThuueckux Hayk KaszaHCkoro yHHBEpcUTETa CO-
o01Iaer o cBO€M counHeHUu «(CkaTtoe U3J10KEHHE OCHOB T'€OMETPUHU
CO CTPOTHM JIOKAa3aTEIbCTBOM TEOPEMBI O MapalIEIbHBIX» U MPOCUT
MPUHSATH €ro B «YUEHbIE 3aMMCKU (PU3NKO-MATEMAaTUUECKOTO (PaKyib-
tetay. Ognako coodmenue H. WM. JlobaueBCckoro He moiydumsio 0J00-
PEHUS KOJIJIET M CKOpee BCero ObLIO yTepsiHO. TpyIHBIN MyTh IIPU3HA-
HUs Tponuia ero reomerpus. M yxe dyepes 12 ner mociie ero cMepTu,
T. €. B 1868 T. UTANbsIHCKUM MaTreMaTuK O. belbTpamMu mokasani, 4To
reoMmeTpus JlobaueBcKoro (a MMEHHO IUIAHUMETPHUS) peaanu3yeTcsl Ha
MOBEPXHOCTH, HA3BaHHOU MceBaocdepoit, TakuM 00pa3oM, Obliaa mo-
CTpOEHAa MOJiesib HeeBKIuaoBou reomerpuu. K.d. ['aycc, He BbICKa-
3pIBAsCh B IIeUaTH, BBICOKO oIneHumn Tpyasl H.M. JloGaueBckoro
(1829 — 1840 rr.), 1 mo ero npeanoxenuro H.N. JlobaueBckoro n3om-
paroT B 1842 r. 4IeHOM-KOPPECIIOHIEHTOM | € TTUHI€HCKOTO HAYYHOTO
oO1ecTna.
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H.N. Jlo6aueBcknii pomuics 20.11(1.12) 1792 r. B HwmwxknHem
Hogropoae. [lerctBo ero Obuio JOBOJABHO TpyJHbIM. OjHako Ojaro-
maps yCWIMSIM MaTepu OH Obul NMpuHAT B KaszaHCKyH0 THMMHa3HIO
(1802 — 1807 rr.), a 3arem mocTynuil B Ka3zaHCkuii yHUBEpPCUTET
(1807 — 1811 rr.). Ilocne okOHUYaHUSI YHUBEPCUTETA OH ObLIT OCTABJICH
B HEM u B 1811 r. yrBepxkmaercsa maructpom, B 1814 r. — aqbrOHKTOM,
B 1816 r. — akcTpaopauHapHbiM, a B 1822 1. — opauHapHBIM Tpodec-
copoMm. YeThipe rojga ObLI JeKaHOM (PU3UMKO-MAaTEeMaTHYECKOTo (a-
KyJabTeTa, a ¢ 1827 mo 1846 rr. — pexkropom KazaHckoro yHuBepcure-
Ta, JJIsI KOTOPOTO OH cliejiall 04eHb MHOro. Kpome reomerpuueckux
pabot, H.W. JlobaueBckuii umen psiai PyHIaMEHTAIbHBIX PE3YJIbTATOB
B anrebpe, MaTeMaTUYECKOM aHaju3€, B YaCTHOCTU, B TEOPUHU TPUTO-
HOMETPUUECKUX PSAJIOB, OH TAKKe MOJYUUST yAOOHBIM MeTOA MpuOJIn-
JKEHHOTO PEIICHUS YPABHCHUM.

Kapa ®puapux I'aycc (1777 — 1855 rr.) 3anumaer B psay ma-
temaTukoB XIX Beka o1HO U3 BhLAarommMxcsa MecT. OH poauiics B ce-
Mbe BojgonpoBoaunka. B 1795 — 1798 rr. yuunca B I €TTuHTeHCKOM
yHHUBepcHuTeTe, ¢ 1799 r. — noueHt B bpayHIIBENTCKOM YHUBEPCUTETE,
c 1807 r. 10 KOHIIA KU3HU OH 3aBeAyeT Kadeapoil MaTeMaTUKU U ac-
TpOHOMUU B ['€TTUHT€HCKOM YHUBEPCUTETEC W OJHOBPEMEHHO 3aHU-
MaeT JAOJKHOCTh IUPEKTOpa acTPOHOMHUYECKOW obOcepBaTtopuu. B
1801 r. BeIXOIUT mEpBOE KpynHOe counHenue ['aycca « Apudmerunue-
CKHE HCCJIEOBaHUS», TJI€ COOpaHbl PE3yJIbTaThl MO TEOPUU YHUCEN B
BhICIIEH anreOpe. B HEM u3naraeTcst TeOpUs KBaJAPAaTUUHBIX BBHIYETOB,
MEpBOE J0KA3aTEIbCTBO KBAJPATUYHOTO 3aKOHA B3auMHOCTH. Harmom-
HEM, 9TO €CJIM CPaBHEHHE x°= a (mod m) UMeeT pelIeHne, YTo 03Ha-
4aeT JeTHMOCTh X'— g Ha m, TAC X, M U d — HeJble YACIa, TO ¢ Ha3bl-
BACTCSl KBAJAPATUYHBIM BBIUETOM IO MOJYIIO M, €CIU K€ PEIICHUM
CpPaBHEHUS HET — TO d HA3bIBAETCS KBAJPATUYHBIM HEBBIUETOM IO MO-

nymo m. Tak, cpaBHenne x° =9 (mod 10) umeer pemenus (x = 3, 7,
13 u T.1.) U, clieqoBaTenbHO, 9 — KBaJipaTUYHBIA BBIYET MO MOIYJIIO
10, cpaBrenue x” =7 (mod 10) pemieHnii He nMeeT, T.K. KBaapar Ie-
JIOTO YMCJIa HE MOXET OKaHYUBAThCS IUMpoi 7 U mModTOMy 7 — KBa/I-
paTUYHBINA HEBBIYET 1O MoAy o 10.
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. a .
JlexxannapoM ObLT BBEIEH CUMBOJI | — |, KOTOPBIM OMNpeeseTcs
P

a
CICAYIOMUM 00pa3oM: | — |=1, eclu 1eible Yucia a U p B3aUMHO
p

. a
IIPOCTBIE U @ — KBAAPATUYHBIM BBIYET IO MOAYJIIO p, U | — |=—1, ecin
P

@ — KBaJIpaTUYHbI HEBBIYET. 3AKOH B3aUMHOCTH YTBEPKIAET: €CIU P

) T, p g

1 ¢ — IPOCTHIC HEYCTHBIC YHNCIA, TO | — || = |=(=1) 2 2.

q )\ P

DTO COOTHOIIEHUE ObIIIO U3BECTHO €€ DUepy B APYTUX TEPMHU-
Hax, GOpMYIUPOBKY MPUBEN JIexkaHap, a mepBoe JOKa3aTeIbCTBO /1Al
["aycc. B Tom xe counHenuu ['aycc mpuBOAUT MEPBOE CTPOroe JOKa-
3aT€JILCTBO OCHOBHOU TeopeMbl anreopsl. K aTuM AByM TeopeMam OH
M03)Ke€ HEOJHOKPATHO BO3Bpalnaiics. B koHie «Apudmernyeckux uc-
CIICIOBAHUI» W3J1araeTcs Teopus ypaBHeHui Buaa x — 1 = 0, 9T0 CBS-
3aHO C JICJICHUEM KpyTa WIH BIUCBIBAHUEM B OKPY>KHOCTH ITPaBUJIb-
HBIX MHOTOYTOJBHUKOB. PemuB ypaBHEHHE x’—1 =0, ['aycc maér
croco0 MOCTPOCHUS MPABUIBHOTO CEMHAIATUYTOJIbHUKA MPU TOMO-
Iy UPKyJas U JuHeiku. (OH mompocui BBITPAaBUPOBATh HAa CBOEM
HAJArpPOOHOM MaMSATHHUKE KPYT C BIMCAHHBIM B HEro 17-yroJbHUKOM).
["aycc mokaszai, 4To ¢ MOMOIIBIO JIMHEMKU W LHUPKYJISI MOKHO TTOCTPO-
UTh JIMIIb T€ TMPABWIBHBIE /-YTOJBHUKH, TJE 1 — MPOCTOE YHUCIIO,

pEeACTaBUMOE B BHUJIC n=2"+ 1, (k=0,12,...). Ipu k = 0 uucio
n =3, n0pu k =1 uucino n =5, a npu k = 2 nonyyaem n = 17. I'aycc
npeasiaraeT MeTOJ HaMMEHBIINX KBAJPaTOB B CBSI3U C paboTaMu IO
reojae3ud (kak u JIexxanap). I'aycc nmurer padoTy MO TUIepreoMeTpu-
YECKUM psaaM, JOKa3bIBaeT MPHU3HAK CXOAUMOCTH YHCJIOBOTO Psfa,
3aHUMAETCS BHYTPEHHEU T€OMETPUEHN MIOBEPXHOCTEN, BBOJIUT ITOHATUSA
nuddepeHuaaIbHON KBaApaTUIHOW (OpMBI, BBOAUT AuddepeHman
MTOBEPXHOCTH, 3aJaHHOM TapaMETPUIECKHU.

['aycc paszpaboran apudMETHKy KOMIUIEKCHBIX 4ucesl (BHIa
a + bi, rine a u b — nenwie BemecTBeHHbIC yncia). Yucmna 5 u 13 B aTol
apu(METHKE COCTABHBIC
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5= (1 + 2i)(1-2i), 13 = (2 +3i)(2-3i).

['aycc MHOrO BHMMaHHUS YyJAENSIET clieluaibHbIM PyHKIuUsM. OH
pemaeT 3amady 0 BochbMHU (ep3sx (pacmosiokuTh 8§ Qep3eld Ha IIax-
MaTHOM JIOCKE TaK, YTOObI HU OJIMH U3 HUX HE HAXOAWICS MO yJIapoM
npyroro). OH Hamén 76 pelieHui, MO3’Ke BBISICHWIOCh, YTO BCETO
ux — 92. Taycc 3aHUMAaIICS TEOPUEU BEPOSITHOCTEM, WHTETPAI

7 X
vl
neHusa BepoaTHocTerd [aycca — Jlarutaca, I'aycCoBCKkuM CiydallHbIN
IIPOLECC U MHOTOE IPYTOE.

I'eopr ®puapux bepurapa Puman (1826 — 1866 rr.) — BbI-
JAOIIMKCS HEMELUKUM MaTeMaTUK. Y Uuicsd B [ ETTUHI€HCKOM YHUBEP-
CUTETE, Ije ciyman jJekuuu ["aycca, mosxe nexknuu K. Axoou u II.
Hupuxiie — B bepnuackom yHuBepcutere. B 1851 r. 3ammmaer nok-
TOPCKYyI0 auccepranuio «OCHOBBI OO Teopuu (DYHKUUNA OTHOMN
KOMILUIEKCHOW NEPEMEHHOW». B 3TOM auccepranuu BBEICHbI PUMAHO-
Bbl ITIOBEPXHOCTH, UCIOJIb3YEMBIE MPHU HUCCIEAOBAHUNA MHOTO3HAYHBIX
GbyHKIMH, pa3paboTaHa Teopusi KOH(OOPMHBIX OTPAKEHUI, BBEIACHBI
ycinoBusi Komm — PuMana, 0 KOTOPBIX YINOMHHAJIOCH BhIIIE. Prman
MHOT'O 3aHUMAJICA U3ydYeHUEM (-PyHKIIUH

é’(s):Zn"s, rne s=0+iT,0>1,
n=1

j— 2 L
e dif HOCHT €ro MMs, M3BECTEH HOPMAJILHBIA 3aKOH pacIpese-

Y B YaCTHOCTH PacCHpPENECICHUEM €€ HYJIEW B KOMIUIEKCHOM TNIOCKOCTH.
BriaBuHyTasgs UM runore3a TOBOPUT O TOM, YTO HETPUBHUAIBHBIC HYJIU

C-pyHKIMU JeXaT Ha IpsIMON © = 5 OH BBEN MOHATHE MHTErpaja,

KOTOpBI Ternepb HOCUT ero ums (Pumana), nmoinyyun HEOOXOAMMOE U
JOCTATOYHOE YCIIOBUE €ro CyllecTBOBaHUs. VM MpeioxkeH psia Me-
TOJIOB UHTETPUPOBAHUS YPABHEHUN B YACTHBIX MTPOM3BOJIHBIX. B 1854
r. Puman npouuntan nekiuio «O rumnoresax, JIKAIUX B OCHOBAaHUH
TEOMETPUMN», TJI€ OH pacCcMaTPUBAET FT€OMETPHUIO KaK YUEHUE O HETpe-
PBIBHBIX #-MEPHBIX MHOT00Opa3usax. OH BBEN Tak Ha3blBaeMble PuMma-
HOBBI MPOCTPAHCTBA, 00O0OIIaromKe MpocTpaHcTBa EBkiuma, rumep-
oonnueckoi reomeTpuu JIo0auEBCKOTO M AJUIMITUYECKON T€OMETPUU
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Pumana, xapakTepusyromuecs CIelualibHbIM BUJIOM JIMHEHHOTO JJie-
MeHTa. bonpllioe BHeYaTICHHWE MPOU3BOJUT JOKazaHHAas Pumanom
TeopemMa 00 YCIOBHO CXOASIIUXCS psiaax.

Orwocren Jlyn Komu (1789 — 1857 rr.) — oauH U3 KpynHEHIIMX
maremaTukoB XIX Beka. EMy npuHaIJIeKUT Macca pe3yJibTaTOB B Ma-
TEMAaTHUYECKOM aHanu3e. IMEHHO OH BBEN CTPOro€ IOHSTHE Ipeeia
MOCJIEIOBATENILHOCTH M (DYHKIIMH, AaJI ONPECICHUE HENPEPHIBHOCTH
dbyHKIMH, TpU3HAK U KpuTepui Ko cXoauMocTu psiioB, onpeelie-
HUE UHTErpaia JJis HenpepbiBHBIX (yHKIUHA. OH BBOAUT YCIIOBHUS
muddepenmupyemoctd pynkuuu (ycnosusi Komm — Pumana). Jloka-
3bIBAET MHTETPAIbHYIO TeOpeMy KON U BBIBOAUT ABE UHTETPAIBHBIC
dopmynbl Komm. Ctpout pasnoxkeHuss PyHKIUA B CTEEHHOW psif,
noiydaer GopMyay Ui paadyca CXOJMMOCTH, pa3padaThiBaeT Teo-
puio BbIYeTOB. B Teopuu muddepeHnnanbHbIX YpaBHEHUN U3BECTHA
HavaibHas 3amadya Komu, Teopembl CyIeCTBOBAaHUS pelIeHU aud-
(dbepeHIuaIbHbIX YPAaBHEHU OOBIKHOBEHHBIX W B YACTHBIX MPOU3BOJI-
HbIX (TeopeMa Komm — KoBaneBckoii). B Teopun BeposSTHOCTEH OJTHO
W3 paclpelesieHnid HOCUT Ha3BaHue pacrpenenenue Komu. Um ycra-
HOBJICHO HEepaBeHCTBO Komy /1711 KOHEUHBIX CyMM

n 2 n n
2 2
b | S a Db
k=1 k=1 k=1
KOTOpPOE BEPHO U IS PANOB B CIydace CXOAMMOCTU PALOB B IIPaBOU
4acTU HepaBeHCTBA. VIHTErpanbHblil aHAJIOr 3TOIO0 HEPABEHCTBA yCTa-
HoBJIeH B.S. ByHsikoBckuM, 000011eHEe Ha Oosee oOlue ciydyau mo-

ay4eHo I €énprepom:
1

[rmgman <| [lref ax || [lgeof"ax |

1
IIPU YCJIOBUH CXOAUMOCTH UHTETPAJIOB cripaBa, rae p > lu —+—=1.

P 9
Komm poka3aHa teopema O BBINYKJIbIX MHOTOTPAaHHUKAX: €CIM OHH
W30METPUYHBI JPYyT ApYry (T. €. OAUH B3aMMHO OJIHO3HAYHO OTOOpa-
KaeTcs Ha JPYroi ¢ COXpaHEHHUEM JJIMH), TO BTOPOH MOKET OBITh MO-
JYY€H U3 MEPBOTO JIBUKEHUEM KAK KECTKOE LEIOE.
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Kapa Teomop Buabreianm Beitepmrpace (1815 - 1897 rr.) —
BBIJAIOLINMCI HEMCIKMM MAaTE€MaTHK, OJUH W3 CO3JaTeJIeH Kjaccude-
CKOI0 MAaTE€MaTHYE€CKOro aHaln3a (KaK BEIIECTBEHHOTO, TaK M KOM-
IJIEKCHOTO). B OCHOBY MOCTPOEHHONW WM TEOPUM JICHCTBUTEIHHOTO
yucia nojoxeHa akcuoma (BeliepmiTpacca), olHa U3 akCMOM Hempe-
PBIBHOCTU: 8CAKOE HENYCMOE OCPAHUYEHHOE C6ePXYy MHOMCECBO UMe-
em MOUHYI0 6EePXHION 2PAHb, A OCPAHUYEHHOE CHU3Y — MOYHYIO HUKC-
Hot0 epanb. OH JOKazal Ba)XKHBIE TEOPEMBI O CBOMCTBaX (DYHKIIUH,
HENPEPHIBHOW HA OTPE3KE, €My W DBOJBIIaHO NMPUHAMIEKUT TeopeMa
(bonwiiano — Beiiepmirpacca) 0 BBIICICHUN CXOJAIICHCS MOANOCIE-
JIOBATEJILHOCTH U3 JIIOOOM OrpaHUYEHHOM IOCIIeIoBaTeIbHOCTU. Beii-
EpIITPACC MOJIy4aeT NOCTATOYHBIA MPU3HAK PABHOMEPHOM CXOIAUMO-
CTH (PyHKIMOHANIBHOIO psifa. Bedepmrpacc mocTpousn mpumMep He-
NpepPhIBHOM (DYHKIMU, HE UMEIOIIECH MPOU3BOJHON HU B OJHOM TOYKE,
J0Ka3ajl TEOpeEMY O PaBHOMEPHOM MPHUOJMKEHUH MHOTOYICHAMU
POU3BOJIBLHOM (DYHKIMHU, HENPEpPHIBHOM Ha oTpe3ke. BelepmTpacc
BHEC OOJIBIIION BKJIaJ B TCOPHIO aHATUTUUYECKUX (DYHKIUN, B OCHOBE
KOTOPOMH JIe)KaT paBHOMEPHO CXOJsIIUECs CTeneHHbIe psabl. OH BBEN
MOHATHE AHAIIUTUYECKOTO MPOJAOJDKEHUST (PYyHKIIMH, PacCMOTpEN To-
BEJICHUE AHAIMTUYECKON (YHKIUM B OKPECTHOCTU H30IMPOBAHHOU
0CO00H TOYKH, 3aJI0KUJT OCHOBBI AHATUTUYECKUX (YHKIIMI MHOTHX
IEpEMEHHBIX. B BapualnimoHHOM ucuuciieHun Beunepiirpace mnojydaer
JIOCTATOYHBIE YCIOBUSI 3KCTpeMyMa (yHkuuoHana. B auddepenuu-
aTbHOW T'€OMETPUU OH H3YyYaeT I€OAC3UUYECKHE JINHUA U MUHHAMAJb-
Hble TIOBEepXHOCTU. B nuHeitHol anreOpe BeliepmTpacc cTpout Teo-
PHIO JIEMEHTAPHBIX JCJIUTENCH (MCIONIb3YyeTCs JIs MPUBEJCHUS MaT-
punibl Kk JXopmanoBoii ¢opwme). Beiepmrpacc sBISIETCS y4YUTEIEM
C. B. KoBanesckoit (00 3TOM moApoOHEEe CMOTPU HUXKE).

N emé o nByx Hemenkux maremarukax. FQumyc Buubreiabsm Pu-
xapa Jdenexuna (1831 — 1916 rr.) yuntca y K. I'aycca u I1. lupuxiie
B ['éTTuHreHe. Buéc Bkiag B TEOpHIO alireOpanvyecKux 4Ucesn U aj-
re0psl (IE€IEKUHI0BO KOJbIIO, JEAEKUH0BA PENIETKA, TOHSITUE Hjiea-
na). JlenekuHI — aBTOp OJTHOM M3 TEOPUM JEHCTBUTEIBHBIX YHCEII, KO-
TOpasi CTPOUTCS HA OCHOBE CEUYECHUU B MHOKECTBE PAIMOHAIBHBIX YH-
cel u akcuoMe JlenekuHma, KOoTopasi 00ECleunBaeT HENPEPHIBHOCTh
MHOKECTBA JEUCTBUTEIBHBIX YHUCEN.
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I'eopr KanTop (1845 — 1918 rr.) okonunn bepauHckuil yHUBEp-
cutet. C 1879 no 1913 rr. — npodeccop B ynusepcurete I'amne. OH
pa3paboTan TeOpu0 OECKOHEYHBIX MHOXECTB, TEOPHUIO TPAHCHUHUT-
HbIX ¥ KapJIWHAIbHBIX YUCEN, JOKa3al HECUETHOCTh MHOXECTBA BCEX
JNEHUCTBUTENBHBIX YMCEII, BBEN MOHATHE MOIIHOCTH MHOXecTBa. KaH-
TOP BBEN MOHATHE MPEAEIbHOW TOYKH, MPOU3BOJHOTO MHOKECTBA,
MOCTPOUJI MPUMEP COBEPIICHHOTO MHOXECTBA (KaHTOPOBO MHOMXECT-
B0). Akcuoma KaHTopa (OpuHIUN BJIOKEHHBIX OTPE3KOB) — OJHA M3
aKCHOM HENPEPBIBHOCTU: Jt00asi MOCIEI0BATEILHOCTh BIIOKEHHBIX
Ipyr B Apyra OTPE3KOB, JJIMHBI KOTOPBIX CTPEMSTCA K HYIIO, UMEET
oJIHy o0myto Touky. KaHTopoM AokazaHa TeopeMa 0 MOITHOCTH BCEX
MOAMHOECTB JTAHHOTO MHOXECTBA (TaK Ha3bIBaeMasi TEOpema O BCE
BO3PACTAIOIINX MOIIHOCTSX).

OO0 ycnexax MaTeMaTHKHU, €€ JOCTHKEHUSIX, O BBIIAIOLIUXCS YUE-
HbIX XIX Beka MOXHO rOBOpUTh 04eHb MHOrO. (BcrmomMuuTe o neccu-
musme Jlarpanxka!). Ho Mbl ocTaHOBHMMCS TOJBKO Ha padorax A. Ily-
ankape (1854 — 1912 rr.), J. I'mns0epta (1862 — 1943 rr.), 1. Open-
roineMa (1866 — 1927 rr.), B. Boaereppa (1860 — 1940 rr.), @. Xayc-
nopda (1868 — 1942 rr.), A. Jlebera (1875 — 1941 rr.), a 3aTem 0co60
Ha pa3Butun marematuku B Poccun u 8 CCCP.

Krwoab Anpu Ilyankape — dpaHIly3cKuid MaTEMaTHK M acTpo-
HOoM, yumica B Ilomutexnuueckoit (1873 — 1875rr.) m T'opHoit
(1875 — 1879 rr.) mkonax Ilapuxa. C 1886 r. mpodeccop Ilapuxcko-
ro yuuepcuteTa. [lyankape BbINMOIHUI OOJBIION UK paboOT B TE€O-
puu nuddepeHranbHbIX YPaBHEHUM, B YACTHOCTH, Pa3JIOKEHUN pe-
HIEHUH 10 HaYaJIbHBIM YCJIOBUSIM U MajibIM napamerpaM. B padote «O
KpUBBIX, oOmpeaeiasieMblx Iu@depeHInaTbHbIMU  YPAaBHCHUSIMU
(1880 r.) OH 00OCHOBaAN KauY€CTBEHHYIO TEOPUIO TU(DPepeHInamIbHbIX
YPaBHEHHUM, UCCIIEIOBAIl XapaKTEP UHTErPAIbHBIX KPUBBIX, J1ajl KJac-
cu(UKaLMIO 0COOBIX TOYEK, U3YUMJ MpeaeabHble UKL, M pa3pa-
OO0TaHbl METOJIbI MAJIOTO MapaMeTpa, HEMOABUKHON TOUKHU (IU1s1 ome-
paropa Ilyankape), ypaBHEHU B BapHalusax, TEOPUS MHTETPATIbHbBIX
WHBApUAHTOB. Y HEr0 €CTh MCCIIEIOBAHUA MO TEOPUHU TPEX TEI, Bpa-
maromercss  xuakoctu. Ilpu  paspaboTke Teopuu aBTOMOP(HBIX
byukuuii (s uzydeHust quddepeHimaibHbIX YpaBHEHU ¢ anreo-
pandeckumu ko3¢ duimenramu) [lyaHkape HCIOIB3YET T'€OMETPHIO
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JlobaueBckoro. IIpu n3zyueHun ¢GyHKIIUA MHOTHX KOMILJIEKCHBIX IIe-
peMeHHbIX [lyaHkape mosiydusi MHTErpajibHble (OPMYJIbl, aHAIOTUY-
Heie popmynam Komm. [Tyankape BHEC BKiIaa B MaTeMaTHYECKYIO Qu-
3UKy, PEIIMJI PSAI 3a4ad TEIUIOMPOBOJHOCTH, TEOPUU MOTEHIMAA,
AJIEKTPOMArHUTHBIX KOJICOAHUM, UCCIEIOBANI KOJIEOaHUSI TPEXMEPHBIX
KOHTUHYYMOB. B 1905 r. Ilyankape Hanucan counHenue «O nuHaMu-
Ke dJiekTpoHa» (omyOiukoBaHo B 1906 1.), rae HE3aBUCHUMO OT
A. DUWHIITEWHA Pa3BUJI MAaTEMAaTUYECKHUE CIICICTBUSL «IOCTyJaTa OT-
HOCHUTEIBHOCTI.

HaBug I'mabOepT — HeMeNKHI MaTeMaTuK, okoH4YWws Kénurc-
oeprckuii yauBepcureT, B 1893 — 1895 rr. 0bu1 nmpodeccopom Toro xe
yHuBepcureta, B 1895 — 1930 rr. 1. I'unsbept — npodeccop I'érTun-
T€HCKOT0 YHUBEPCHUTETA, SIBJIABIICTOCS OJHUM W3 OCHOBHBIX MareMa-
TUYECKHUX LEHTPOB (Ty1aBoi '€ TTUHT€HCKOM MIKOJIbI JOJITUE TOJIbI ObLI
®. Kneitn). JI. I'mip0ept B 1885 — 1893 rr. 3aHmMarcs Teopucii nHBa-
puantoB, B 1893 — 1898 rr.— Teopueil anreOpamdyeckux dYuces, B
1898 — 1902 rr. — OCHOBaHUSIMU T€OMETPUM (B KOTOPOU BBEN HOBYIO
akcroMatuky), B 1900 — 1906 rr. — npunuunom Jupuxie, npodiema-
MU BapUALIMOHHOTO UCUMCIICHUS U AU PepeHIMATbHBIX YPABHEHU; B
1900-1910 rr.— Teopuer UHTETpabHBIX ypaBHEHUN; B 1908 —
1909 rr. — pemaet npo6iaemy Bapunra

Vme Nm=a| +a; +...+a;,

rae a,, a, ... a;, — LeJble TOJIOKUTENIbHBIE YKcia, (MpaBaa, ¢ rpyooit
OLICHKOW YHCJa claraéMblXx Kk B 3aBUCUMOCTH OT n); B 1920 —
1922 rr. — ocHoBaMu MareMmaTtudeckon ¢uszuku; B 1922 — 1939 rr. —
JIOTUYECKUMHU OCHOBAMHM MaTeMaTHKH. 3BECTHBI MHTErpaIbHBIN Orie-
parop I'mnbbepta — IlIMuara, ruibOEpTOBO MPOCTPAHCTBO (00001IIE-
HHE €BKJIMJIOBA MPOCTPAHCTBA Ha OECKOHEUYHOMEPHBIN ciiyuaii). Bax-
HBIMHU [IPUMEPAMU ITUX MIPOCTPAHCTB sIBIsItOTCA [,, L, [a; b], runsbep-

TOB KHMPIINY — IOANPOCTPAHCTBO /,, cOCTOSALIEE U3 TOYEK X=(X, , X,

1 n
yeves X, yeen), IS KOTOPBIX 0 0 < x| S(E) , n=12,....

8 aBrycta 1900 r. na II MexxayHapOAHOM KOHTPECCE MATEMATUKOB
J1. Tuib0epT BhICTYyNAET ¢ JOKIaa0M «MartemaTuueckue npooaeMby,
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KOTOpPBIN coneprkan 23 mpobiiembl (MX Ha3biBatoT mpobsiemamu [ 'ui-
oepta). HacTh U3 HHUX pellleHa, HEKOTOPBHIE HE PEIIECHbI JO CUX TOp
(6omee wem 3a 100 met). Bpems mokasano, 9to mpoOjeMbl OBLIN IO-
no0paHbl OCTATOYHO YJAYHO W BOKPYT HUX OBUIM COCPEIOTOUYECHBI
yCUJIMSL OOJIBIIIOr0 YHCa MaTeMaTUKOB B XX Beke. MOXKHO CUMTATh,
yto Mexay A. Ilyankape u JI.I'mnp0epToM 10 HEOOBSBIEHHOE CO-
CTSI3aHUE, HO BPSI/I JIU UMEET CMBICI BBISBIISITH TOOEIUTEIIA.

N. ®pearojbm — MIBEACKUN MaTeMaTUK, BHEC OOJIBIIION BKJaJl B
TEOPUI0 HHTErpajbHbIX ypaBHEHUU. WM3BecTHbl ypaBHeHuss Dpen-
rosbMma, orieparop Opearonsma, anbrepHatuBa Opearonpma.

B. BoabTeppa — uTanbsSHCKUM MaTeMaTHK, 3aHuMainca audde-
PEHIIMATbHBIMA YPABHEHUSIMU C YaCTHBIMHU MTPOU3BOAHBIMU (ypaBHE-
Husa BonbsTeppa), unterpo-auddepennmansapiMu ypaBHeHUusIMUA. OH
CUMTAETCS] OJHUM M3 co3jaresied (yHKIMOHAILHOTO aHAJIN3a COBME-
ctHo ¢ ®peme, Xaycaopdom, banaxom, JI. [lIBapuem, JIx. Heitma-
HOM H JIp.

Anpu Jleber — (paHIly3cKuid MaTEMATUK, TJIABHOM 3aCiIyroil Ko-
TOPOro SIBJISIETCA CO3/laHue Teopuu Mephl (Mepa Jlebera), moHsiTHe
U3MEpUMON QPyHKITUH, TIOHATHE UHTerpasa Jlebera.

Takum oOpazom, XIX Bek ABUICA JJIsI MATEMATUKHU YPE3BBIYAITHO
MJI0JIOTBOPHBIM: PEBOJIOIMOHHBIA TepeBOpoT B reomeTpun (JloOa-
yeBCcKUi, PuMaH), poxxaeHue coBpemMeHHon anreopsl (Adenb, [anya),
MOCTPOEHUE KJIAacCUUeCcKOoro maremarudyeckoro ananusza (Komm, Beii-
epmTpacc, Jleaekun), co3ganue Teopun MHokecTB (KanTop), Teopuun
Mmepol (JIeoer, XKopaan), unrerpana Jlebera (mocie uHTerpaioB Pu-
Mana u Koin), Teopuu BosnbTeppa u MHOTOE Apyroe€.
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JNekuna 8
Pa3zButune marematukm B Poccum

XVIII Beke B Poccun CyliecTBOBAIO ABA HAYYHBIX LIEHTPA:

ITerepOyprckass AH, obpazoBannas B 1724 roay, 1 MockoB-

CKUU YHUBEPCUTET, OTKPBITHIM B 1755 romy. Maremarnue-
CKHE HCCIIeIOBaHUS TPOBOAWINCH JI. Dinepom u ero yuenukamu. He-
CMOTpPSI Ha BBIJAIONIMECS MHOTIOYMCIEHHBIE pe3yJibTaThl JI. Diinepa,
Marematuka B Poccun He mosyumna pas3Butus. [lonoxxkeHue Hayanio
MeHsaThes B XIX B. OTkpbiBatoTcst yHuBepcuteTbl B BubHo (1803 1),
Tapty (1808 r.), Kazanu (1804 r.), Xapskose (1805 r.), IleTepOypre
(1819 r.), Kuese (1834 r.) (Bce onu pacrnojarajiuch Ha TEPPUTOPUHU
Poccun). B kaxaoM M3 HUX YUPEKIATUCh (PU3UKO-MATEMaTHUYECKUE
(dakynbTeTsl U Kadenpsl. ['eHepaTopoM MaTEeMaTHUYECKUX HCCIEI0Ba-
HUi Ha nipoTspkenuu noutu 100 net Obna IlerepOyprekas maTeMaTu-
yecKas IKoJIa.

Bo-nepBbix, ciegyer ormetuts 3aciayru M. B. Ocrporpaackoro
(1801 — 1861 rr.) u B. S1. BynsakoBckoro (1804 -1889 rr.). O6a —
YPOXKEHIIbI YKpauHbl, TMOJYYWIM MaTeMaTH4YecKoe OOpa3oBaHHUE B
[Tapuke (Ha TO BpeMsi CaMOM 3HAYUTEIILHOM IIEHTPE MaTeMaTHYECKOM
Mbicaun). M. B. Octporpajackuii mocie oKOHYaHUs 00ydyeHus B Xapb-
KOBCKOM yHuBepcurete B 1820 r. yesxaer B [lapuxk, rae HaXoquTes €
1822 mo 1828 r. OH paboTaetr B 00aCTsAX MaTEMAaTUKU B TEX K€ Ha-
npaBiieHUsIX, 4To U Dypse, Jlamnac, Komm, I[Tyaccon, K. Sxkoou. Ero
WHTEPECHI Jie)KaT B OOJACTH MEXaHUKH, MAaTEMAaTHUYECKOTO aHaJIn3a,
ypaBHEHUN MaTeMaTU4eCKOW (DM3UKH, BaApUALIMOHHOTO HCYHUCIICHUS,
OOBIKHOBEHHBIX JUG(PEepeHIIUATBHBIX YpPaBHEHHM, anreOpbl U Jp.
Bepnysiuch B [letepOypr, on 0611 n30paH B 1828 T. aAbIOHKTOM, a B
1830 r. — akajeMuKoM, pabOTaET B psijie BBICIINX YUYECOHBIX 3aBEJICHUIM
[TerepOypra. OH gan OpuUrMHaNIBHBIN BBIBOJI ypaBHeHUs1 IlyaccoHa,
pa3Bwi Meto Dypbe sl TBEPABIX TEJI W PEMINI 3aJady O pacrpo-
CTpaHEHMH TEIlIA B )KUIKOCTH. B MaremMaTnuueckoM aHajn3e U3BECTEH
MetoslT OcTporpajckoro MHTETPUPOBAHUS PAlMOHATIBHBIX (DYHKIIHM,
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paBUJI0O 3aMEHBbI MEPEMEHHBIX B KpATHBIX HHTerpanax (PpyHKUIHO-
HaJIbHbIC OMPEACIUTENN, BOSHUKAIOIIUE TIPU 3TOM, CIIEIyeT HA3hIBATh
numeHamu Octporpaackoro u Sxo6u), momyuun ¢opmyny (Octpo-
rpajackoro — ["aycca):

” dim?ldvzj (;1,17) ds,

) S
HezaBucuMo OT [Maycca. B "3amerke o nuHeHbIX auddepeHnuaib-
HbIX YpaBHEHUSX" OH BBOJMUT ONPEAECIUTENL, KOTOPBIA ceiyac Ha3bl-
BaeTCsl ompeaenuTeraeM BpoHckoro (mociegHuid TONMY4YWsl €ro B
1812 r.), HO onyOaukoBaHo 3T0 ObLIO Mociie 1838 r. M.B. Octporpan-
CKMI CUMTaeTCs OJHUM W3 ocHoBartenei llerepOyprckoit Maremartu-
YECKOW IIKOJIBI.

B.4. ByHsIKOBCKUI TakXke MOJIydaeT MaTeMaTHYecKoe o0pa3oBa-
Hue B [lapuxke, rae u ctaHOBUTCS JTOKTOPOM MaTtemaTtuku B 1825 r. B
1827 r. on Bo3Bpamaerca B Poccuto, ctaHoBUTCS npodheccopoM YHU-
BEepCUTETa M JIPYTUX BBICIIUX y4eOHBIX 3aBeneHuil [lerepOypra. Ero
nepy npuHamIexxuT okojio 130 pabot: o teopun yucen (6onee 40),
JI0OKa3aTesIbCTBA KBAJPATUYHOTO 3aKOHA B3aMMHOCTH, 3aJayd JUO-
daHTOBa aHanmuza, Teopuu BeposTHocTH (Oosiee 20). O o0oOmIaeT
HepaBeHCTBO Komm Ha ciiydall OECKOHEUYHBIX PSAIOB M JaeT WHTeE-
rpasibHbIN aHaor (1859 r.) nepaBenctBa Koiiu:

(| fI@)dxy’ < [ 12 ()ddx-[ ¢ (x)dx,

KOTOpOE 4Yalie Ha3bpiBaloT HepaBeHCTBOM ['. [lIBapiia, y koToporo oHo
nosiBuiIoCh He paHee 1884 r. (kcratu, 6e3 ccbuiku Ha B.S. ByHskoB-
ckoro). byHSKOBCKMIA 3aHMMAaJICS OCHOBAaHMSIMU T€OMETPHUH, OH TIIA-
TEJIBLHO MPOCIEAWI U UCTOPHUIO JOKA3aTeNbCTB MOCTYJaTa O Mapa-
JICNIbHBIX, OOHAPYKIII X HECOBEPIIECHCTBO. [IpITancs cam Joruyecku
CTpOro Aokaszarb V mocryJiarT. HeeBKiInmoBa reoMeTrpusi emy MOpen-
CTaBJIsJIaCh JIOTWYECKH HeMmbIcauMmon. OH, kak U OcTporpajackuii,
CIIOCOOCTBOBaIM B OOJIBIIION MEpe pa3BUTHIO MaTeMaTHkH B Poccuu,
OHM Pa3BWJIM MHOTHE UCH (PpaHIly3CKUX MaTeMaTukoB. X uccieno-
BaHMs, B CBOIO OUY€pe/lb, Nalld UMITYJILC CTAHOBJICHUIO PYCCKOM MaTe-
MaTHUKH.
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Haduyrnii JIbBoBuuy Yeobimén (1821 — 1897 rr.) — pycckuii
MaTeMaTuK U MexaHuk. B 16 ser moctynun B MOCKOBCKHT Y HUBED-
cutet, B 1841 r. 3a counHeHue “BblunciieHe KOPHEN ypaBHEHUI Ha-
rpaxaeH cepeOpsHoil Menanpio. B 1846 r. UeOnimieB 3amuiiaeT Ma-
TUCTEPCKYIO auccepTanuio “OnbIT 3J€MEHTApHOTO aHajinu3a TECOPUHU
BepositHocTel”. B 1847 r. mepeesxkaer B IletepOypr u 3amumiaet
nuccepraiio «O0 MHTErpUPOBAHUM C TMOMOIIBIO JorapudMoB» Ha
MpPaBO YTEHUS JIEKIUW, YTBEPKIAETCS B 3BAHUM JIOLICHTA U YUTAET
JeKIMH 1o anredpe u teopuu uncen. B 1849 r. YeOrwimieB 3amumiaer
JTOKTOPCKYI0 Auccepranuio “Teopusi cpaBHEHUN , yI0CTOCHHYIO [le-
musioBckor npemuu IlerepOyprekoit AH (ananor HoGeneBckoii mpe-
muun), u ¢ 1850 r. cranoButcsa npodeccopom IlerepOyprckoro yHu-
BepcuteTa. B 1882 1. UeOrIIeB 1mojjaeT B OTCTABKY U IEJTUKOM OT/a-
eTca HayyHOoU nestenbHocTd. [1.JI. UeObleB cuntaercsi OCHOBaTEIEM
[TerepOyprckoif MaTeMaTHYeCKOW IIKOJBI, HambOoJiee KPYIMHBIMH
npeacrasutessiMu kotopou sSeisummchk: A.H. Kopkun, E.W. 3omoTapes,
A.A. Mapkos, [.®.Boponou, A.M. JIanynoB, B.A. Crekios,
. A. I'pase.

Camomy YeObllIeBy TPUHAJIECKUT HECKOJIBKO KPYITHBIX Pa0dOT 10
TEOPUU BEPOSITHOCTEN, PE3YJIbTAThI O PACTIPEICIICHUN MTPOCTHIX YHUCEN.
OH noay4aer OlEHKY

a-i<7r(x)<b-i,
Inx Inx
r€ T0(X) — YKCJIO MPOCTHIX YUCEN, HE MMPEBOCXOIAIINUX X (IOCTOSHHBIE
a=0,921; b=1,06). I1lozxe Bamne—Ilyccenom nu Anamapom OBLIO TTOKa-
3aHO, YTO

.. T(x
lim lim (x) =1,
X—>Fo0 X
Inx
Kak 1 npeamnojarain Yeowier. UeObleBy MpUHAIICKUT TeopeMa 00
WHTETPUPOBAHUU nudepeHImanbLHOTo OuHOMa, T.C.

jx’” (a+bx")”dx, KOTOpBI MPUBOAUTCS K WHTETPUPOBAHUIO PaIHO-

HaJIbHBIX (DYHKUMU JHIIb MPU TPEX COOTHOLIECHUSX MEXKIY paluo-
HaJIbHBIMU 4YUCIaMu p, n, m. CaMm 3TOT (akT ObUT U3BECTEH Diliepy,
HO J0Ka3aTenabCTBO nai YUeObiieB. YeObIIEB CTPOUT TEOPHUIO MPH-
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OJIM>KEHU HEenmpepbIBHBIX (YHKIUN C MOMOIIBI0O CHUCTEMBI OPTOTrO-
HaJIbHBIX MHOTOYJIEHOB. M3BecTHa TeopeMa UeOkIeBa B TEOpUM Be-

positHocTelt P{X > £}<%, snech X — cayuaiinas BennuuHa, X 2 0, ¢

MaTEMATUYECKUM OXKUIaHUEM EX, £ — IPOU3BOJIBHOE MOJIOKUTEIBHOE
yucio, P{X = & — BeposarHocTs Toro, uto X = & Tpynsr I1.JI. UeOnI-
IieBa MOJYYWIM TPU3HAHUE elle Npu ero u3Hu. OH ObUT u30paH
uHOCTpaHHbIM wieHoM bomonckoit AH (1873 r.), Ilapmxkckoit AH
(1874 r.), JlonmoHnckoro koposeBckoro oomectsa (1877 r.), IlIBen-
ckoii kopoJieBckoii AH (1893 r.) 1 mO4YeTHBIM YWIEHOM MHOTHX JPYTHUX
POCCUHCKMX U HMHOCTPAHHBIX HAy4YHBIX OOIIECTB, aKaJeMHUU U YHU-
BEPCUTETOB, YTO FTOBOPUT O OOJBIIUX JIMUYHBIX 3aciayrax YeOblieBa u
MPU3HAHUH BKJIAJIa PYCCKUX MAaTEMAaTUKOB B BEJIUKYIO HAYKY.

Co¢pbs BacunbeBna KosasieBckasi (1850 — 1891 rr.) oGHapy-
KUJa MaTEMaTUYECKUE CIIOCOOHOCTHM B OYEHb paHHEM Bo3pacte. C
1866 T. oHa OcpeT YpOKM MaTEeMAaTHKH Y M3BECTHOTO TIeaarora
A.H. Ctpannomto6ckoro. He uMest BO3MOKHOCTH YYUTHCS B YHUBEP-
cuTeTe (JOCTYM KEHIIMHAM B YHUBEPCUTET ObLI 3aKpbIT), OHA JTOOU-
BaeTCs pa3pelICHUs CIIyIIaTh JIEKIUU Benukoro ¢usuosora M.M. Ce-
yeHOBa M 3aHUMaThca aHatomueit y B.JI. I'pyOepa B BoenHo-menu-
MHCKOW akajemMuu. BcTynuB B (UKTHUBHBIN Opak (Ieperienmuii
no3zxke B (paktmdeckuii) ¢ B.O. KoBaneBckum, oHa yesxaeT B I'eid-
nenn0epr, rjae u3ydaeT MaTeMaTuky, nocemaet Jekuuu . Kupxroda,
3. robya-Pelimona u I'. 'enbmroneia. B 1870 r. KoBanesckast npu-
e3xkaer B bepnun, rae 4 roga 3aHMMaeTCss MATEMATUKOMN MO PYKOBO-
ncteoM K. Beliepmrpacca, naBaBmiero eil yactuble ypoku (B bepnuH-
CKUIl YHUBEPCUTET CHIIHUHBI TOXKE HE JOMycKaluch). KoBasieBckas
MOJIYYaeT PsiJi BaXHBIX MAaTEMaTHYECKUX PE3yJIbTATOB, OCHOBHON M3
HUX — TEOpEMa O CYIIECTBOBAHUM PELICHUN HOPMAJIBHOM CHUCTEMBI
ypaBHEHUM C YAaCTHBIMU NMPOU3BOHbIMU (Teopema Komm — KoBases-
ckoii). B mae 1874 r. KoBaneBckast Bo3Bpamaercs B Poccuto, ogHako
MOJIYYUTh BO3MOKHOCTh IPENOJIaBaTh B YHUBEpCUTETE WM Ha Bric-
IIUX )KEHCKUX Kypcax ei He ynanock. Ha 6 jier oHa OTXOAUT OT 3aHs-
TAA MaTeMaTUKOW W 3aHUMAEeTCA JUTEPaTypHO-ITyOIUIMCTHIYECKON
NEATeIbHOCThIO, MUIIET TeaTpajdbHbIe PEIEH3UU W JIMTEpaTypHBIC
OUYEpKH.
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KoBaneBckast BCTpedyasiach ¢ BUIHBIMU YYEHBIMH U MHCATEISIMMU:
J.1A. MenneneebiM, 11.M. CeuenoBbim, C.II. boTkuaeiM, A.M. byTt-
nepobiM, [1.JI. YeosbimesbiM, U.C. TypreneBsiM, .M. [focToeBCckM
u np. B 1879 r. no npenoxenuto I1.JI. Yeonimera C.B. KoBaneBckas
npounTana JA0kiag o0 adelieBbIX UHTErpajiaXx Ha 6-M Che3JIe PYyCCKUX
ecrecTBoucCIbITarenier U Bpaue. Becnon 1880 r. mepeexana B Mock-
BY, XOT€Ja CIaTh MAaruCTEPCKUM 3K3aMEH Ha MPABO MPENOJaBaHUs B
YHUBEPCUTETE, HO pa3penieHus He nodusnack. B 1881 r. KoBaneBckas
enet B bepnun, 3arem B llapuxk, rie mbITaeTcs MOIYyYUTh MECTO Ha
Bricmmx )keHCKUX Kypcax, HO Oe3ycremHo. B 1883 r. Bo3Bparaercs
B Poccuio 1 Ha 7-M Che3/1€ PYCCKUX €CTECTBOUCIIBITATEICU U BpAYEH
nenaetr gokiaan "O mpeloMiIeHHH cBeTa B KpucTamwiax'. B HosOpe
1883 r. yezxaer B [lIBenuto no npurnamenuto I'. Murrar-Jleduepa u
3aHUMAET MECTO NpPUBAT-IOLEHTAa B CTOKIOJIBMCKOM YHUBEPCUTETE,
netom 1884 r. HazHadeHa mpodeccopoM TOro ke yHuBepcutera. B
TEUYCHUE & JIET OHA MPOYUTANIa 12 JTEKIHOHHBIX KYpCOB, B TOM YHUCIIE
0 MEXaHUKEe U Teopuu AU PepeHINATbHBIX YPAaBHEHUN C YaCTHBIMU
POU3BOHBIMU, Teopuu anreOpamdeckux (Belepmrpacca), abene-
BBIX, DJUIMOTUYECKUX U O-QyHKIMNA, TEOPUHU MOTEHI[MAA, KAaUeCTBEH-
HOM Teopuu auddepenunanbHbix ypaBHeHuil (Ilyankape) u np. B
1888 r. C.B. KoBanesckas nonyuwna npemuto [Tapmxckoit AH 3a pa-
00Ty O BpallleHUH TBEPAOTO TeJia BOKPYT HEMOABUKHON TOUKH (THPO-
ckomn). Emie 3a onHy padoty e npucyxiaeHa npemus IlIBenckoit AH.
B KkoHIle KOHIIOB, KpYMHEWIe pycckue mateMatuku YeOsies, by-
HAKOBCKUM u Mmmenenxuit noounuck u3dopanus B 1889 r. C.B. Ko-
BAJICBCKOW wiieHOM — KoppecnonjeHTom IlerepOyprckoit AH (3t0
ObLT MEpBBIN ciydait n30panus *xeHuHbl B uctopun AH). OmHako
JIa’Ke 3TO MPU3HAHUE €€ HAyYHBIX 3aCJIYyT HE Jaji0 €l mpaBo Mpernojia-
BaTh B YHUBEPCUTETE WJIM BECTH HAy4YHYIO padoTy B Akajgemuu. OHa
BHOBb ye3xaeT B [lIBeruto, u Tskenas 00Jie3Hb CBOJIUT €€ B MOTHITY B
Bo3pacte 41 roma. Iloxoponena ona Ha CeBepHoMm kiaaouiie CTOK-
ronsMa. K. Beliepuirpace mpurciian BEHOK € TPOraTelibHOM HAAMUCHIO:
"JIrobumoii Cone ot Beitepmrpacca.

Anpapeit Anapeesny Mapkos (1856 — 1922 rr.) — pycckuii ma-
TeMmaTuk, akajemuk [lerepoyprckoit AH. B 1878 r. co cTenennto kaH-
nunata okaHuyuBaeT IleTtepOyprckuii yHUBEpcUTET. B TOM ke roay
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MOJIy4aeT 30JI0TYI0 MeJaib 3a paboty “O0 mHTerpupoBaHuu audde-
PEHIIMAIBHBIX YPAaBHEHHUN MNpPU MOMOIINM HENMPEPBIBHBIX Apodei”. C
1880 r. on mpuBat-goueHT, ¢ 1886 r.— mpodeccop, ¢ 1905 r. — 3a-
CITY’>KEHHBIN Tpodeccop Toro ke yHuBepcurteTta. B cBoeit mMaructep-
ckoil guccepranuu “O OMHAPHBIX KBaJpaTUYHBIX (POpMax MOJIOKH-
TEJIBLHOTO onpeaenuTess’ MapKoB mojiydaeT OJecTsIue pe3yabTaThl
B TEOPHUU YUCEIl, YTO MOCTYKUIO0 OCHOBOM JIJI JAIBHEUIIINX UCCIEI0-
BaHUU B 3TOM oOnactu. MapKkoB BHEC BKJIAJl B MaTeMaTUYECKUN aHa-
JIU3: TEOPHsl HEMPEPBIBHBIX JPOOEH, MpeebHOe 3HAaUYCHUE UHTErpa-
JIOB TMPU HEKOTOPHIX YCJIOBUSX HA MOABIHTETPAIbHYIO (PYHKIIMIO,
YIYUIIEHUE CXOJIUMOCTH PSIIOB, TECOPUM HAWITYUIIUX TPUOIUKEHUM,
yCTaHOBWJI HepaBeHCTBO (MapkoBa) Jyisi onpenesieHus: BEpXHE rpa-
HUIIbI TIPOXU3BOIHON MHOTOWIeHa Ha oTpe3ke [-1;1] mo BepxHeln rpa-
HUIIE CAMOTO MHOTOWJICHA HA 3TOM OTPE3KE:

ecau |Pn (x)| <M, 10 |Pn/(x)| <Mn*, Vx e[-1; 1].

MapkoB BBOAUT MOCIEAOBATEIBHOCTA 3aBUCHUMBIX CIIyYalHBIX
VCTIIBITAHUN, KOTOPBIE CelYac Ha3bIBAKOT LEmsIMU MapkoBa, 1OKa3bl-
BaeT ProJIMYECKyI0 TEOpEeMY O MPUMEHHUMOCTH 3aKOHA OOJIBIINX YH-
CeJl K CyMMaM 3aBHCHUMBIX CIy4YaWHbBIX BEJIMYUH, PACCMATPUBACT CIIEC-
UATBHBIA KJIacC CIy4YalHBIX MpoIeccoB (0e3 mocieacTBUi) (Tak Ha-
3pIBaéMble MapkoBckue Tiporiecchl). Ero yueOHuk “Vcumcienue
BeposaTHocTel” (1900 r.) okazan 00bIIOE BIMSHUE HA PAa3BUTUE ITOU
HAYK{ U HA NPOTSKECHUU JECITUIICTUN MPEICTABIISI HHTEPEC KaK XO-
poiiee yueOHoe mocoodue.

Anexkcanap Muxaitsiosuu JIsnynos (1857 — 1918 rr.) — pyc-
CKUI MaTeMaTHK U MEXaHUK, poawicsa B Apocnasne. Okonuni Iletep-
Oyprckuii yHuBepcuteT, yueHuk II. JI. UeOwrmena, ¢ 1892 r. — mpo-
dbeccop XapbkoBckoro yHupepcutera, ¢ 1901 r. — akagemuk Iletep-
oyprckoii AH, ¢ 1902 r. pab6oraetr B IlerepOypre. JlanyHoB co3nai
COBPEMEHHYIO TEOPUIO YCTOMYMBOCTH PABHOBECUA U JIBUKEHHS MEXa-
HAYECKUX CUCTEM, 3aBUCSIIYI0O OT KOHEYHOrO 4ucia rnapamerpoB. C
MATEMATUYECKOW TOYKH 3PEHHS 3TO CBOAUTCS K MCCICIOBAHUIO
ACUMIITOTUYECKOTO MOBeACHUsI perieHui auddepeHimanbHbIX ypas-
HEHUU. Y CTOMYMBOCTh ONPEACIISIETCS 10 OTHOLIEHUIO K BO3MYILIEHUIO
HAYAJIbHBIX JAHHBIX JIBWKCHUS. PaccMaTpuBas HEIIMHEWHBIE CUCTEMBI,
OH CTPOMUT WX JIMHEHHbIE NpUOIMKeHUs (MepBoe nmpudInmxeHue). Yc-
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TOWYUBOCTh OIPEAEIACTCA CIIEKTPOM MATPUIbl JIMHEWHOW CUCTEMBI.
Kpome Toro, oH BBOJUT HUCCIEIOBAHUE YCTOWYMBOCTU C MOMOIIBIO
cnenuanbHbix QyHKuui (Jlsmynosa). Llensnii nukn padot JlsmyHoBa
MOCBAILEH Teopuu (GUTyp paBHOBECHUS PABHOMEPHO Bpallaroleics
#uJakocTu. OH nuiieT padoty «O HEKOTOPBIX BOMPOCAaX, CBSI3aHHBIX C
3amaueid Jlupuxie», OTHOCALIYIOCS K MaTemaTuyeckoi ¢usuke. B
TEOPUU BEPOSITHOCTEM OH BBEJI METOJ] ‘‘XapaKTePUCTHUYECKUX (DYHK-
UiA”, JOKa3ald HEHTPAIbHYIO MpPEeAebHYI0 TeopeMy (TeopemMy Jlamy-
HOBa), 0000muB pe3ynbTathl I1. JI. YeOnimeBa u A. A. Mapkoga. Pa-
001l A. M. JIsmyHOBa MO yCTOMYMBOCTH pelieHui auddepeHiuaib-
HBIX YPaBHEHMI MOJYUYUIIA IIUPOKOE PA3BUTUE U HE MOTEPSIIN CBOEH
aKTYaJIbHOCTH J0 CUX MOp.

Mpb1 Ha3BaJIM UMEHA BBIJIAIOITUXCS POCCUNCKUX MAaTEMaTUKOB, CO-
cTapisironux sapo IlerepOyprckoil MaTeMaTHYE€CKOM ITKOJIBI, KOTO-
pas cBouM poxaeHuem obsizaHa IlerepOyprckoit AH.

ITeperineM K XxapakTepucThuke MOCKOBCKOW MAaTeMaTUYECKOM
mkoJbl. B otnnuue ot IlerepOypra, riae HEeHTpOM Hay4YHOW MBICIH, B
TOM YHMCJIE MaTEMaTUKH, aBisIach Akanemuss Hayk, B MockBe Takum
LIEHTPOM SIBJISJICS] YHUBEPCUTET. DU3UKO-MaTEMAaTUYECKUI (DaKyIbTeT
U Kadeapbl YUCTOM M MPUKIATHON MAaTeMaTUKU ObUIA CO3/JaHbI MPHU
MI'Y B 1804 r. Ognako B mnepBoi mosioBUHE XIX B. YHHMBEPCHUTET
TOJILKO HaOupasa CUJy, MOBBIIIAJCA YPOBEHb MpENoJlaBaHusl, KBaIu-
dukanus npodeccopoB u mpenojasarened. 3a 11 mer (1825 —
1836 rr.) pusuxo-maremaTuyeckuii ¢akyabTeTr okoHuusao 119 ueno-
BeK (T.e. B cpelHeM mpumepHo 11 denoBek B rop), 3a CileAyrolIue
18 met (1837 — 1854 rr.) — 453 4denoBek (T.e. IPUMEPHO 25 YEJIOBEK B
rog). B uucne BeimyckHuKoB Obuiu akagaemMuku I1.JI. UeOslies,
N.N. ComoB, ®.A. bpenuxun, npodeccopa B.A. [unrep, A.IO. Jla-
BbIJ1I0B, M.®. Xanapukos, H.A. JIrooumoB, A.I'. CTo€TOB U ApYyTHE.

MockoBckoe MmaTeMaTuueckoe oomecTBo (MMO) Havaso cBorO
NeAaTebHOCTh B 1864 1. DT0 Obla HEOObIIAs TPYINa YUYeHBIX, B OC-
HOBHOM YHHMBEPCUTETCKHUX MPO(ECCOPOB U MPENoiaBaTesieid, KoTopas
coOupanach Ha KBapTUPE BCEMU YBaKa€MOT'O YUUTEJSI MHOTUX U3 HUX
npodeccopa H.J[.bpammana, xotopsiii 15.09.1864 r. Obln u30pan
MPE3UICHTOM 3TOTO 0O0IecTBa (KCTaTH, €ro JeKiuu ciayman Jloba-
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yeBckuil B Kazanckom yHuBepcuterte, rjae bpamman padortan ¢ 1825
mo 1834 r.).

Mexny 13 unenamu MMO Obutn pacmpeesieHbl 00sS3aHHOCTH,
KQKJIbIM U3 HUX OTBEYaJ 32 CBOIO OTPACIb HAYKH, CJICIUI 32 €€ yCIe-
XaMHU ¥ pa3BUTHEM M coo011an 00 3ToM Ha 3acenann MMO. B anpe-
ne 1865 r. MMO pemiaeT u3gaBath MaTeMaTHYECKU COOpHUK (M3/1a-
€TCsA 70 CHX IOp, KaK CYIIECTBYET M camMo 001ecTBo). IlepBhlif BbI-
MyCK KypHaja BbIea B cBeT B okTsA0pe 1866 r. C 1873 r. Hauancs
OOMEH W3JaHUSIMU C 3arpaHUYHBIMHA HAay4YHBIMU OpPTaHU3AIUSIMH.
bonpuryto momomis OOIIECTBY OKa3ajdl €ro BIUATENbHBIA YJIeH
[1.JI. YeObiieB. B xonue XIX B. yCUIUIOCH HaNpaBiICHUE MPUIOKE-
HUS K MEXaHUKE, a3poJIMHaMuKe, rupoauHamuke u ap. C 1905 r. no
1921 r. MMO Bo3srnasimsut H.E.JKykoBckuid, KOTOpBIN 3aHUMAJCA Kak
TEOPETUUYECKUMH HCCIECIOBAHUSIMU, TaK U NpuiioxeHusmu. OH ¢ yc-
MEeXOM MPUMEHWI JJIsl peHieHus MpoOjeM a’po- U TUAPOAMHAMUKHU
Teoputo QyHKIMN KomIuiekcHOro nepemeHHoro B TOKII ¢ynkums

1 1
W =—| z+— | HocuT ums JKykoBckoro. OH MHOTO cjenall B a3pojiu-
z

HaMHKe, peliajl MpoOIeMbl, CBSI3aHHBIE C aBHAIlUEH, pazpaboTan Teo-
pHUIO MOJBEMHOM CUJIBI KpbUla camojieta (mpoduiab KyKOBCKOIro) u
BUXpEBYIO Teopuro BUHTA. [locne cmeptu KykoBckoro B 1921 r. ero
UCClieIoBaHusl ObLIM MPOJOJDKEHBI €r0o YUYCHHKaMU, ONMKaWIIUM U3
koTopbix ObLT C. A. YaribiruH, KOTOPBIA UMEJI HaAyYHbIEC PE3YJIbTAaThI
HE TOJBKO B a’pOJIMHAMHUKE, HO M B Teopuu auPpdhepeHInaTbHbIX
ypaBHeHUM — TeopeMa Yaruisiruda o quddepeHImanbHbIX HEPaBEHCT-
Bax. [lo3xke mpukiianHasg MaTeMaTHKa C YCIEXOM HCIIOJIb30BAIACh
M.B. Kennpimem, M.A. JIaBpeHTbEBBIM U JIp., B TOM YHCJIE B KOCMO-
HaBtuke. C 1922 r. mo 1931 r. mpesumentom MMO sBisics
J.®. Eropos (1869 — 1931 rr.). EropoBy npuHaaiexar padboThl B 00-
nactu auddepeHunanTbHO T€OMETPUM, WHTErPAIbHBIX YpPaBHEHUH,
BapUAIMOHHOTO HcuMcieHus. Hanbosblilyl0o M3BECTHOCTh €My MpH-
Hecna teopema (1911 r.) o mociienoBaTEILHOCTH U3MEPUMBIX (PyHK-
1AM, CXOAIIEHCS HAa TAaHHOM OTPE3Ke MOYTH BCrOy (TeopeMa Eropo-
Ba). Buauane XykoBckuii, 3arem EropoB u Mnona3eeBckuii BBEJIH B
MPAKTUKY MPENoJaBaHus HAayYHbIE CEMHUHApPhl U JICKIIUH, MOCBSILICH-
HbIE HOBBIM pe3yJibTaTaM U 00JIaCTIM MaTEMAaTUKH.
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OT0 cnocoOCTBOBAIO MPOIECCY POCTa MOJOJIBIX y4yeHbIX. B ce-
muHapax Bbipocnu H.H. JIyzun (1883 — 1950 rr.), B.B.Tomy6es
(1889 — 1954 rr.), N.W. IIpuBanos (1891 — 1941 rr.), B.B. Crenanon
(1889 — 1950 rr.), a mo3xe II.C. Anekcanmpon, A.Il. Konmoropos,
J.E. MenbmioB, JI.H. Cperenckuit, I1.C. Ypoeicon, A.fJl. XuHunH Hu
JPyryue, COCTABUBIINE OCHOBY MOCKOBCKOW MAaTEMAaTHUYECKOW IIKOJIBI.
Tak H.H. Jly3un, yyenuxk J[.®. Eroposa, B 1912 r. goka3piBaet T€o-
pEMY: BCSKYIO U3MEPUMYIO (PYHKIIUIO MOKHO U3MEHHUTh HA MHOYECT-
BE€ CKOJIb YTOJIHO MaJOW MEpHI, TAK UTO OHA CTAHET HEMPEPHIBHOM (Tak
Ha3biBaeMoe (C-CBOWCTBO), Tpy0OO roBOpsi, U3MepuMasi PyHKIIUS SIBIISI-
eTcs mouTu HernpepblBHOU. B 1915 1. JIy3un nipesncTaBiisieT B Ka4eCcTBe
MAaruCTEepCKOM JUCCEPTAUNMU CBOK KHUTY "WHTErpam u TpuroHomer-
puyeckui psa’, rae C-CBOMCTBO MCIOJB3YETCA O cywecTtBy. B
1915 r. yuenuku Jlyzuna II.C. Anexcanapo (1896 — 1982 rr.) u
M.A. Cycnun (1894 — 1919 rr.) Havanu 3aHUMATBCA NECKPUNTUBHOM
Teopueil PyHKUUNA, B KOTOPOU HCCIEAYIOTCA NpPEACTaBICHUs (PyHK-
UMK TpH MOMOIIM MPEAENBHOrO MEPexXoaa, OTHPABISASACH OT HEIpe-
peIBHBIX (pyHKIMNA. BriocneacTBuu uaen teopur PyHKIMNA ObLUIA BHE-
npensl B tononoruto  (I1.C. Anekcangpos, A.H. Konmoropos,
I1.C. YpsicoH), Teoputo uncen u teoputo BepositHocteit (A.H. Koin-
MOTOpoB, A.Sl. XMHUMH), Ka4eCTBEHHYIO Teopuio auddepeHImaib-
HbIX ypaBHeHu# (B.B. ['ony6eB, B.B. Crenanos), u B gpyrue oodnactu
MAaTEMaTHUKHU.

Tpu HaydHBIE MIKOJBI: MEXaHUKH, AUG(EpeHIINaTbLHON TeOMET-
puu (b.K. Mnonzeesckuii, K.W. Iletepcon) u Teopun pyHKIMI — BIIU-
cany HamOoJiee SPKUE W 3HAUYUTENIbHBbIE CTPAHMIIBI B UCTOPUIO MOC-
KOBCKOHM 1 MupoBoi matematuku 1860 — 1917 rr.

Crnenyer OTMETUTbh, YTO CUJIbHBIC HayUHbIEC KOJUICKTUBBI ObLIIU HE
Toibko B [letepOypre u B Mockse, HO U B XapbKkoBe, Kazanu, B KOTo-
PBIX HAYYHBIMU LIEHTPaMU SIBJSJIMCH CTapeHIe YHUBEpPCUTETHI Poc-
CHUH.

OtMeTuM, XOTs Obl KPATKO, 3aCIIyTd COBETCKOW MaTEMATHKHU, T.€.
marematukn B CCCP 3a 1922 — 1991 rr. 3a 310 Bpems, KpoMe Ha-
3BaHHBIX HAyYHBIX LIEHTPOB ¢ pa3Butoi matematukoil (IlerepOypr,
3ateM Jlenunrpana, MockBa, Kazanb, XapbKoB), CIOKWIUCH KPYITHbBIC
MareMmaruueckue mkoisbl B CBepaiioecke (ExkarepunoOypre), HoBocu-
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oupcke (ocobeHHo mociie OTKpbiTUd Cubupckoro otaenenus AH
CCCP), Tomcke, Onecce, Tounmucu, BunbHioce, PocroBe-Ha-/{oHy,
Boponexe, ®pynse (bumkeke) u apyrux. [I[puznanuem 3aciiyr coBeT-
CKMX MaTE€MaTHUKOB SBWJIOCH MpoBejeHue B Mockse B 1966 r. Mex-
JTyHAPOJAHOTO MaTEMAaTUYECKOr0 KOHTpecca, TJie Hallla MaTeMaTuKa
OblIa TpeacTaBieHa MmHUpoko. OOIIee YnCiio YYaCTHHUKOB COCTaBUIIO
cebimie 4000 marematukoB. Ilpencenarens — W. I'. [lerpoBckuii. U3
HAIIUX MATEMATUKOB C YaCOBBIMHU JOKJIajgamMu BbicTynuiau .M. Bu-
HorpamoB u A.l'. [IocTHUKOB (aHajnuTHU4YECKass TEOPHUSl YHCEI);
H.B. EbumoB (rumepbosiiueckue 3aJa4dl TEOPUHM ITOBEPXHOCTEH),
M.I'. Kpeiin (aHaMTHYECKUE TPOOJEMbl U PE3yIbTaThl TEOPUU JIH-
HEWHBIX OMEpPaTOPOB B THIILOEPTOBOM MpocTpaHcTBe); A.M. Manblies
(morpanuuHbie Bompochkl anreOpel u  joruku), W.UN. [Iareuxunii-
[ITanupo (aBTOMOpdHBIE PYyHKIIMU U Teopus Trpyi). Takum oOpazom,
u3 17 4acoBbIX JOKJIAJO0B 5 ObLIU ClIEJIaHbl COBETCKUMHU MaTeMaTHUKa-
MU. TONBKO B YETBHIPEX CEKIUsSIX U3 15 He ObLIO JIOKJIaJA0B OTEUECT-
BEHHBIX MaTeMaTUKOB. KpoMme BblllIEHA3BaHHBIX MMEH, CJIEAYeT Ha-
3BaTh B.U. Apnoasaa, FO.B. Jlunamka, H.H. boromo6osa, C.JI. Co-
oonea, JI.C.Iloutpsruna, W.I'. IletpoBckoro, A.H. TuxoHoBa,
NM. I'ensdanga, A.O.T'enpdponna, C.H. bepumreiina, I1.C. HoBu-
koBa, A.W. Manenesa, H.I'. Yeborapera, A.Jl. AnekcanapoBa. DTOT
CIIUCOK MOKHO OBLJIO OBbI MPOJOJIKUTH, JIa)KE€ €CIU BKIIOYaTh B HETO
TOJILKO UMEHA MaTEMATUKOB, IIIMPOKO U3BECTHBIX B MUPE.
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