JIEKI[UA 9
MATEMATHKA EBPOIIEMCKOI'O CPEJIHEBEKOBbBS 1 DTIOXH BO3POXIEHUS

[Tyt pa3zsutus marematuku B EBponie B V—XV BB. Ha eBpomneiickoM KOHTHHEHTE MaTeMaTHKa HE UMEET
CTOJIb IPEBHETO NMPOUCXOXKACHHUS, KaK BO MHOTHUX cTpaHax bmwknero u JlansHero Bocroka. Ecnu He cunTtath MaTte-
MaTHKU PUMJISH (O KOTOpO MBI He Oy/ieM CIielnallbHO TOBOPUTH M3-3a HEOCTAaTKa MECTa M BPEMEHH, a TAKXKe Clia-
00ro ypoBHsI HAy9HO-TEOPETUUECKOT0 Pa3BUTHUS U BIIMSHHUS HA TTOCIEAYIONIEe Pa3BUTHE MATEMATHKH), TO 3aMETHBIE
YCIIEXH eBPOIEHCKOe MaTEMATHKH TTOSBUIIMCH TOJBKO B 3MOXY Pa3BHTOIO CPEAHEBEKOBBSI M 0cOOeHHO Bo3poxke-
Hust. Hacrynnenue snoxu cpeqHux BekoB B EBporie, win amoxu (eopain3Ma, OTHOCIT K V B. H. 3., K TOMY BPEMEHH,
Korja najia 3anagHas Pumckas umnepus. B teuenne V—X BB. IPOUCXOIUT JUIUTEIBHBIHN NMPOIIECC CTAHOBIECHUS
(eonanbHbIX oTHOIIEHHH B EBporie, pa3apo0ieHHoi Ha MHOKECTBO BJIaIeHUH. DKOHOMHUKA 3THX BIIaJICHUH UMEET
HaATypaJabHBIH XapakTep, 0OMeH BecbMa ci1ad. Ha XI—XIV BB. magaer nmopa pacisera peonanuszma. B 31o Bpems
MIPOMCXOIUT pa3feieHue Tpyaa MeX Iy TOpOIOM U AepEeBHEN, peMeciioM U 3emiieiennueM. PacTyT ropoaa u pas3Bu-
BalOTCS TOBapHO-JeHexHbIe oTHOoLIeH!s. B XII—XV BB. B 00pr0e 1 BoliHaX CKJIa/IbIBAlOTCS HAIMOHAJIBHBIE TOCY-
napcrBa. B XIV B. (heomanbHbIil MU NOTPSICAIOT KPECTHSIHCKHE BOMHBI, B KOTOPBIX 33 PEIIMTMO3HON OKPAaCKOW He-
TPYIHO pasriisiieTb ux antudeonanbHyo cymuocTb. B XV—XVIII BB. nporcxoanT co3peBaHue B Helpax ¢eoa-
JM3Ma KalMTAIMCTHUECKUX OTHOIIEHUH M pasiiokeHne GeoqanbHoro ykiuaaa. Hadano atoro mocnennero nepuona,
T. €. XV u XVI BB., B KYIbTypHOM U HJE0JIOTHYECKOM Pa3BUTHHU psaa cTpaH 3anaaHol u LlentpansHoit EBpomns
M3BECTHO NOA uMeHeM Bo3poxkaeHus.

TexHuka cpeqHeBeKoBOi EBporibl, BHaYae NPUMUTHBHAS U pa300IeHHast, IPHOOPETaeT K KOHILY 3TOTO
TIepHo/ia MacCOBBIN XapaKTep, a ypOBEHb TEXHUUECKHUX JTOCTIIKEHUH OBICTPO MOBBIIIAETCS.

Bor Heckonbko npumepoB. JloObr4ya pya u meraiutyprus, Hadaras B VIII B., Habupaia cuity B TedeHHe ue-
ThIpeX BekoB U B XII B. mpeBpaTHiIack B 3aMeTHYIO 00J1aCTh €BPOIEIHCKOI TPOMBIIUIEHHOCTH. B TOM ke Beke Obl-
JIM OTKPBITHI CBOIMCTBA MarHUTHOU crpenku. Oxono 1000 r. HosBHIOCH CTEKII0, HO NUTH(OBKA U aMalbraMHUpOBaHHE
CTEKJIa B CBSI3U C MPOM3BOACTBOM OUYKOB, 3€pKall, IOJ30pHBIX TPyO ObuLTH BBeAeHb! iumb B XIV B. Okorno 1100 .
M300pETEHBI Yachl C KOJICCHBIM, MO3IHEE KOJICCHO-TIPYKMHHBIM MeXaHU3MOM, a uepe3 100 ner — yackl ¢ 6oeM. By-
Mara crajia BXoguTh B 00uxoj B Eporie ¢ XII B., a kHUroneyaranue ObUI0 H300pETEHO UL B cepenune XV B. B
nepuon XIII—XIV BB. Bce mupe cTaj NpUMEHATHCA MOPOX. ITU NPUMEPH! IOKA3BIBAIOT, YTO TEXHUYECKUE TOCTH-
JKEHUSI EBPOIIEHCKIX HApOIOB, BHAYase claldble M PelKUe, HAKAIUTMBAIOTCS M CO3/Ial0T YCIIOBUS JUIsl YCKOPEHUS TeX-
HUYECKOT0 IIporpecca 1 JUisk CMEHbI BCel CUCTEMBI SKOHOMUYECKUX, ONUTHYECKUX, HAYYHBIX U KYIbTYPHBIX OT-
HOUICHUH U BO33PEHHH.

AHaNOrn4HyI0 KapTHHY BHavYalle OUeHb 3aMeJUIEHHOT0, 3aTeM Bce 0oiee YCKOPSIOUIErocsi pa3BUTHSI U, Ha-
KOHEII, KOPEHHOT'0, PEBOJTIOIIMOHHOT0 Pe00pa3oBaHus MPEACTABIISIOT €CTECTBO3HAHIE U MaTEMaTHKa B CPEHEBE-
koBoit EBpore.

[eiictBurensHo, B V—XI BB. ypoBeHb MaTeMaTn4eckux 3HaHuii B EBpore Obl1 BecbMa HU3KHM. CKOJIBKO-
HUOY/Ib KPYITHBIX MaTeMaTHYECKUX OTKPHITHH WM COYMHEHHUH HE ylaeTcsi OOHapyx uTh. [lake oOpa3oBaHHbIE JFOIH
penku. [To-BUaAUMOMY, €TMHCTBEHHBIMH XPAHUTEISIMU MaTEMaTHYECKUX 3HAHUH, IPEBBIIIABIINX OOBIYHbIE OBITO-
BbI€ 3aIPOCHI, OBLIIM HEMHOTOUYHCIICHHBIE YY€HbIe-MOHAXH, XPAaHUBIINE, N3y4aBIINE U TIEPETUCHIBABIINE €CTECT-
BEHHOHAyYHbIE U MaTeMaTHUECKHe COYMHEHUS IpeBHUX. MepTBslliee BIUIHUE [IEPKBU HAKJIAAbIBAJIO CUIbHEHIINN
OTIIEYaTOK CXONACTUKU U HA 3TU OCTPOBKU 3HAHUSL.

OCHOBHO# OpraHNU3aIOHHON MPEIIIOCHUTKON Pa3BUTHS MaTeMaTHKH B EBpore ObII0 OTKPBITHE Y4EOHBIX
3aBeneHuid. OTHO U3 TIEPBBIX MONOOHBIX 3aBEICHUI Opranu3oBai B r. Peiimce (Opanmms) [epoept (940—1003),
M03/IHEE CTaBIIMN pUMCKUM mnamoi noa umeHeM Cuibsectpa II.

B mikone 'epOepTa, KpoMe MpoOUMX HAYK, YUHIH CUETY C IPUMEHEHHUEM CUETHOU Tockn—abaka, ycoBep-
IIEHCTBOBAHHOI'O ITyTEM 3aMEHBI ITyCTHIX KETOHOB, KaX /bl U3 KOTOPHIX UMEJ 3HAaUeHUE €AUHUIIBI, Ha XKETOHBI C
HAIMCaHHBIMH Ha HUX IU(pamu. B To Bpems cyliecTBoBajio MHOTO crioco0oB cuera. Cpein MpUBEpKEHIIEB CIIo-
KHUBIIMXCSl pa3HOOOPa3HBIX TPAAUIMI CYeTa OCHOBHOE MECTO 3aHUMAJIH JIBE BPXKIYIOIHE aPTUH: a0aKUCTOB U
anropuTMuKoB. IlepBble B OCHOBHOM OTJIMYAJIHCh TPeOOBaHUEM 00s3aTEIBHOIO HCIONIB30BaHus abaka u 12-pudaHoii
PUMCKOH HyMepalun. AJTOPUTMHKH TI0JIb30BaJIMCh IMCBMEHHBIM 0003HAUEHNEM WHTYCCKUX IU(P, HEKOTOPHIE U3
HUX BBOJAWJIY 3HAK HYJSI, CYET BeJM Ha Oymare, npuMeHsutn 60-puuHbie apodu. B cropax ¢hopmupoBaimcs cucreMbl
CYHCIICHUS ¥ TIPUEMBI apU(METHUECKOTO cueTa, Bce 0ojee OJIM3KHe K MPUBBIYHBIM HAM CHCTEMaM U IPHEMaM.

UYepes cronetue, B XII—XIII BB., nosBunucs B EBpone nepsrie yHuBepcuTeThl. CaMbIMU paHHUMU YHU-
BepcuTeTaMu ObLIH UTaNbsHCckKe B bonmonbe, CanepHo u Apyrux ropojax. Bemen 3a HUIMU ObLIM OTKPBITHI YHUBEP-
cureTsl B Oxcdopae u [apmxke (1167), Kemopumxke (1209), Heanone (1224), TIpare (1347), Bene (1367) u T. a.
Oro ObLIH yueOHbIE 3aBeeH s, Oe3pa3 el IbHO MOAYHHEHHBIE IIEPKBH. Bo T1aBe YHUBEPCHUTETOB CTOSIIH OTIIbI-
HacTosiTeNH (PEKTOPBI), BO riiaBe (pakynbTeToB— AekaHbl. CTyAeHTHI CHayasa 00y4aich Ha TOArOTOBUTEITLHOM
(axynpTeTe HCKYCCTB (ApPTHCTHYECKOM ), 3aTEM NEPEXOIMIN Ha OJMH U3 OCHOBHBIX (haKyIbTETOB: OOrOCIOBCKH,
IOPUINYECKUN I METULMHCKUH.

MaremaTtuka BXO/IMIIa COCTABHOM 4acThiO0 B CeMb CBOOOAHBIX HCKyccTB (artis liberalis), n3yuaBmmxcs Ha
(axynpTeTe HCKYCCTB. Bech IIMKII 3THX MCKYCCTB pachaalics Ha Ba KOHIEHTpa. [IepBbIii, COCTaBIIsLT TPUBUYM:



rpaMMaTHKa, PUTOPHKA, T. €. HCKYCCTBO YCTHO BBIPaXKaTh MBICIIH, U JUAJIEKTUKA, WX YMEHHE BecTu criop. Bropoit
KOHLIEHTP — KBaJpUBUYM, BKJIIOYaJ B ce0sl apu(h)METUKY, T€OMETPHUIO, ACTPOHOMHIO ¥ MY3BIKY, T. €. TEOPHIO Tap-
MOHHYECKHUX HHTEPBAJIOB. YPOBEHh MATEMATHIECKHUX [TO3HAHUI BBIITYCKHUKOB YHUBEPCUTETOB OBbLIT HM30K; BO MHO-
THX €BpPONENHCKUX YHUBEpCUTETaxX BIUIOTH 10 X VI B. OT I, IpeTEeHI0BaBIINX HA 3BaHUE MarucTpa, o MaTeMaTuke
TpeOOBalIaCh TONBKO. .. KIATBA, YTO OH 3HAET LIECTh KHUT eBKINIOBBIX «Hauam». Tak kak yHUBEpPCUTETHI ObLIH
MOAYUHEHBI PEAKIIMOHHBIM YCTPEMJICHUSIM LIEPKBH, TO IIKOJIbHAsI HayKa (CXOJIACTUKA) BEIPOXKIAIach B OECIUIOHbIE
YMCTBOBAHUS H CIIOPHI, ONPAB/bIBast TOT MO3AHEHIINI CMBICII, KOTOPBIH- BKJIAJBIBAETCS IOHBIHE B CJIOBO «CXOJa-
ctrkay. CucremMa CpeTHEBEKOBOTO 00pa30BaHusl B TEUEHHUE HECKOJIBKUX BEKOB ObliIa HEOOXOIUMOM, HO HeJoCTa-
TOYHOH MPEANOCHUIKOM pa3BUTH MaTEMAaTHYECKOM HayKU.

[Ipu TakoM MOJOXKEHUH JIeJ]T, ECTECTBEHHO, MaTEMaTUUECKUE 3HAHUS HE COBEPILIEHCTBOBAJIUCH B €BPOIICH-
CKHUX y4eOHBIX 3aBejieHHsIX. OHM IPUBHOCWIINCH U3BHE. B Maioii yacTu 3T0 OBUTH COXpaHEHHbIE OCTATKU MaTeMa-
TUKH PUMJISIH, M TPEYECKO-BU3AHTUICKUX TOCyIapcTB. B Ooiblelt jxe yacTi HaydHble 3HAHUSI IPUOOPETANNCH
IyTeM MepeBoJia COUMHEHHH C apaOCKOro sA3bIKa Ha JATHHCKUHA. TakuM IyTeM eBpoIenIpl o3HaKOMIIHCh ¢ «Ha-
yanamm» EBknnna, «Aiasmarectom» [Itonemes u IpyruMu TpyJaMHu aHTHYHBIX MaTEMAaTHUKOB, C PAIOM COUMHEHUN
MaTtemarukoB Cpenneit Azun u biimoknero Bocroka. [lesTenbHOCTh MepeBOJYMKOB UHOT/Ia ObIBajla OYeHb AKTUBHOM.
Taxk, XKepap (1114—1187) u3z Kpemons nepese ¢ apadckoro 6osiee 80 counnenuit. OMHAKO, MOCKOJIBKY KHUTH
CYIIECTBOBAJIU TOJIBKO B PYKOIIICHOM BHJIE B OTPAHUYEHHOM YHCJIE SK3EMIUISIPOB, a UUCIO JOCTaTOYHO IOATOTOB-
JICHHBIX JJISl UX IOHUMaHMS JIFoel ObUIO HE3HAYUTEIHHBIM, TO IIEPEOIIEHUBATh 3HAUYEHHE ITOH PabOThI HE MPUXO-
JTATCSL.

Hexoropoe oxusienue B Maremaruke HacTyniio B XIII B. B cBs3u ¢ nBymst hakTropamu: 60ps00# poTHB
CXOJIACTHKH U OorociioBusi, HauaToil Pomkepom bakonom (1214—1294), u MaTeMaTH4ecKUMH TpyaaMu JleoHapio
[Muzanckoro (ok. 1200 r.). I[TepBslit U3 HUX B CBOEW pe3KOW KPUTHKE MPOTHBOMOCTABIISII IOTMaTaM, OCHOBAaHHBIM Ha
Bepe, OIBIT KaK €AMHCTBEHHBIH HCTOUHUK HAYYHOr0 MO3HAHUA. B 1ieHTpe Bcell onbITHOM Hayku HaxonsaTcs, mo ba-
KOHY, (PM3MKO-MaTeMaTHYeCKHe 3HaHHs. BooOIie Bce HayKy OCHOBaHBI HA MaTEMAaTHKE U X UCTUHBI UMEIOT IIeH-
HOCTB JIMIIb TIOCTOJIBbKY, IOCKOJIbKY OHU BBIPA)KEHBI YMCIIOM U MEPOH, T. €. B MaTeMaTuieckoil popme. MaTemaTuka
B (hutocodpckux Bo33peHusix bakoHa siBisiercst a30ykoi Bcel HaTypajgbHOW (HIOCO(pUH, T. €. BCETO €CTECTBO3HAHUSI.
Posp MaTeMaTHKH MOBHIIIANIACH B CBSI3H C POCTOM IPOTPECCUBHBIX CHII B (DHIIOCO(HH.

3acnyru JleoHapi0 B MaTeMaTHKe ObUIH COBCEM JIpyroro poja. OH HOMYy4YHI XOpoIllee MaTeMaTHIecKoe
oOpazoBaHue B AJDKUpE, TJIE XKHJI €r0o OTel] — OAWH U3 TOPTOBBIX NPEICTaBUTENEH 00raToro u CHIbHOTO UTANIbsH-
ckoro ropoaa [Tuzsl. ITo ToproBeiM neiam Jleonapao oowe3amn Cuputo, CeBepuyto Adpuky, Mcnianuto, Cunmuto,
TIOTIONHSISI CBOM 3HAHUS TPH J1t000# Bo3MoxkHOCTH. Okoio 1202 r. on Hanmcan «Kaury 06 adbake». DTa KHHTA SIBJISI-
€TCsl MOJUTMHHOM HIUKIIONEIMEH MaTeMaTHIECKUX 3HaHUI HapOJIOB, )KUBIINX Ha Oeperax Cpeau3eMHOro MOpsL.
Bornee 200 et oHa SIBIISUIACH HETIPEB30MACHHBIM 00pa3IIOM MaTEMATHICCKUX COYMHEHUH IS EBPOICHIICB U TTOATO-
TOBMJIA HOBBIE YCIIEXU MaTeMaTHKU B 310Xy Bo3poxaeHus.

B «KHure 00 abake» 15 oraenos. B mepBbIX ceMu N3JI0)KEHBI HCUUCICHUE LEBIX YHCEN 110 TO3UIIOHHON
JIECITHYHOM CHCTEME U OIepaliuy ¢ 00BIKHOBEHHBIMU Jipo0simu. Otaensl 8—11 comeprkaT MPUIIOKEHUST K KOMMep-
YeCKUM pacyeTaM: IPOCTOe U CIOKHOE TPOHHOE NMPaBmiIo, NPONOPLUOHANBHOE AeJICHNE, 3aa4 Ha ONpeeIeHre
MOHETHBIX Ip00. Pa3H00Opa3HbIil HAaOOp 3a/1ay, pelraeMbIX C MOMOIIBIO IIPOCTOTO U IBOMHOT'O JIOKHBIX TOJIOXKE-
HUH, CYMMUPOBaHHEM apU(PMETHIECKHIX MPOrPECCH M KBaJPaTOB HATYPAJIbHBIX YUCEI, HAXOKICHHEM IIeI0UHC-
JICHHBIX PEIICHUI HeollpeIeIeHHbIX YpaBHEeHUI IIepBOH cTeneHu, cocTaBiusaeT otaensl 12 u 13. Ilpennocnennui,
14-ii oTeN MOCBSIIEH BHIYUCICHUIO KBaIPATHBIX M KyOMYECKHX KOpHEW M ollepalysiM ¢ «OMHOMUSIMMY. 3aBeplia-
ercst «Kuura o6 abake» 15-M oT/1elIoM, cofiepKalliuM KpaTKoe N3JI0KEHNe anreOphl U abMyKadaiisl, On3koe K
anreOpe Xope3MH, a TaKkKe 3a7a4y Ha HEelIPEePbIBHBIC YUCIIOBBIC IIPOMIOPIIMH U TEOMETPHUYECKHE 3a/1a4H, CBOISIIHE-
csl K mpuiokeHuto reopeMsl [udaropa.

Hpyroe counnenue Jleonapao «IIpaktudeckas reoMeTpus», HalMcaHHOE 0K010 1220 r., MOCBSAIIEHO U3Me-
PEHUIO IUIoMIa/Ieif MHOTOYTOJIbHUKOB U 00BEMOB TeJT BILIOTH JI0 00beMa Imapa. Jloka3aTenbeTBa TeopeM B3STHI U3
padot EBkimna u Apxumena; BCTpevaroTcs 3a1a4i, CBUAETEIbCTBYIOIINE O 3HAaHUU JIeoHap1o HaYam TPUrOHOMET-
pun. M3BecTHO ele oAHO counHeHue Jleonapao — 1o teopuu umcen. B Hem uzer peds o cBoiicTBax yucen. Hako-
Hell, COXpaHWINCh CBeAeHHS 00 yuactuu JIeoHapJ0 B MyOJUYHBIX COCTSA3aHUSX 110 MATEMATUKE U O PEIICHUH UM
TPYAHBIX 3a7a4u. B HamM qHU ero UM HOCST BO3BPATHBIE IOCIIEAOBATEILHOCTH.

Bpewmsi, npotekiee mocie padot Jleonapao BIuioTs 10 snoxu Bospoxxaenus (XV—XVI BB.), B ucroputo
MaTeMaTUKHU He BHECIIO KaK Oy/JTO SPKHUX HIeH, OONBIINX OTKPBITHI, KOPEHHBIX IpeoOpa3oBaHuii. VX He mo0sT
MaTeMaTUKH, MaJio Ha HUX OCTaHaBIUBaloTca. OHAKO B 9TH «BCIIOMOTaTeNIbHBIE» CTONETUS B MaTeMaTHKE MIPOUC-
XOAWJ UHTEPECHBIN U MaTON3y4eHHBIN IPOLIeCC HaKaIUIMBAHUS MPEANOChIIOK. MaTeMaTHuecKue 3HaHUS pacipo-
CTPaHSIINCh CPEAH BCe OoJiee NIMPOKUX KPYroB yUeHbIX. ien U pe3yabTaThl, HAKOIUIEHHbIE B COUMHEHHX JIeoHap-
JI0 ¥ IPYT'UX MaTEMaTHKOB, COJIEpKaHUe IIEPEBOIMMbBIX KHHUT' aHTHYHBIX aBTOPOB, HAJIMYHME OOJIBIIOT0 YKCa Mo-
CTaBJIEHHBIX U OCO3HAHHBIX, HO €Il He PEIICHHBIX TEOPETUYECKUX U MPAKTHYECKHUX 3a7a4 — BCE 3TO BIIEKJIO K HO-
BOMY HayYHOMY NOABEMY. JIyXOBHBINH T'HET — €CTECTBEHHOE CIIEICTBHE FHETa 3KOHOMUYECKOT0 U MOIUTHYECKOTO.
l'ocynapu u KHA3bS, CBETCKUE U LIEPKOBHBIE, 3aJ€P>KUBAIN IPOIPECCUBHBIE CTPEMIIEHHUS BCEMHU CPEACTBAMU: YTPO-
3aMu, pefaHueM aHademMe U PU3NIECKHUM YHHUYTO)KEHHEM MY)KECTBEHHBIX OOpIIOB OyIyIIero.



B 3TuX ycioBHsSX HAMETHJIMCH J[BA TJIABHBIX HANPABICHHS PA3BUTUSI MATEMATHKHY, B KOTOPBIX TOCIIETHSIS
JIOCTHTIIA HAUOONBIINX YCIEXO0B. DTO OBUIN: CEPbE3HOE YCOBEPILIEHCTBOBAHUE alNreOpaniyeckoil CHMBOJIMKY U
oopmIleHHE TPUTOHOMETPUH KaK 0COO0H HayKH.

Eme coBpemennuk JleoHapmo reHepain TOMUHUKAaHCKOro MoHaieckoro opaeHa Mopaan Hemopapuii (poa.
1237 1.) u300paskaj ¢ IOMOIIIBI0 OYKB ITPOU3BOJILHBIC YKCIa. Bripoyem, OYKBEHHOI'0 UCYUCICHHS U3 3TOrO HE IO~
JIY4MIIOCh, TAK KaK Pe3yNbTat JII000H ornepanuy Haj| IByMs OyKBaMH 00s13aTeNbHO 0003HAYaJICs TPETheil OYKBOM.

IIpodeccop [Mapmxckoro yauepcurera Hukonaii Ope3m (1328—1382) 0000IIMIT TOHATHE CTEIICHH, BBE-
ISl TpOOHBIE MOKA3aTeH CTENEeHH, TPaBUIIa IIPOM3BOACTBA ONepaliii HaJl HUMU | CIIEIHAIbHYI0 CHMBOJIHKY, NIpe/i-
Bapsisa (axTuuecku unero gorapupma. Keratu 3amMernm, 4To B OHOM M3 CBOUX COYMHEHUH Ope3M BBOAUT JONTOTY
U IIUPOTY B IUIOCKOM MPSMOYT'OJIBHUKE U HCIOJIB3YET BBEICHHBIE TAKUM 00pa3oM paHHHE (pOpMBI MPSIMOYTOIBHBIX
KOOpJMHAT ISl Tpa)uueckoro n300paskeHnsi HHTEHCUBHOCTH (PU3WYECKHX SIBJICHUH B 3aBUCHMOCTHU OT BPEMEHHU.
[Tpu 3TOM OH OTMEYas, YTO U3MEHEHHE TTOOJIM30CTH OT IKCTPEMYMOB CaAMOE MEJJICHHOE.

B konme XV B. 6akanasp [lapmwkckoro yausepcurera H. I1roke, ToMHUMO TpOOHOTO ITOKa3aTeNsl CTEIICHH,
BBEJI TAKKE OTPUIIATENbHbIE U HyJIEBbIe IOKA3aTENH, OTpULIaTeIbHbIE YHCIA, a TAKKE BHEC YCOBEPILIEHCTBOBAHUS B
anreOpanyuecKyro CUMBOJIMKY. B 3TO# CHMBOIIMKE HET ellle CelUalIbHOr0 CHMBOJIA JUIsi HEU3BECTHOTO, a OOJBIIHH-
CTBO CUMBOJIOB 00pa30BaHO ITyTEM COKpAILEHHsI CJIOB (CHHKOIMYECKas airedpandyecKkasi CAMBOJUKA).

BonbImoii BkiIam B popMaIbHO-CUMBOIMYECKOE YCOBEPIICHCTBOBAHUE ainreOpsl BHecan B XV u X VI BB.
KoccucThl — MaTeMaTuku FOsxHo# ['epManuu, BocnpuHsiBiye 3TH uaeu u3 Vraaun. Hazsanue koccucToB nmpowc-
XOJIUT OT UTAIBSHCKOTO CIIOBA COSa, T. €. BEllb, Kak 0003HAYaI0Ch HEU3BECTHOE B ypaBHeHMsIX. OHHU pa3paboranu
HECKOJIBKO CHCTEM CHMBOJIOB, Bce OoJiee yIOOHBIX IS 3alCH MaTeMaTHYECKUX ACHCTBUI, a HEKOTOPHIE U3 HUX
BBICKA3aJIM B CBOMX COUMHEHUSIX HJIEH, ONM3KHE K MTOHSTHUIO Jorapudma.

Kakoe Ob1, 071HaK0, 00JIBIIIOE 3HAYEHHE HU MMeEJIa CIOKUBIIASCS B CPEIHUE BeKa TEHACHIIHUS COBEPIICHCT-
BOBaHUsI (DOPMBI, PEIIAIOIIEH POJTU B JabHEHIIIEM Pa3BUTHHU ajreOphl H BOOOIe MaTEMaTHKH OHA HMETh HE MOTJIa.
Hogeiii mar ObLI CBs3aH € ycIieXaMH B aJITOPUTMHUYECKU-OIIEPATUBHON YaCTH, CBSI3aHHOM C pellIeHHeM HOBOT'O KJlac-
ca anreOpanveckux ypaBHEHHH— KyOUUECKHX, O YeMpPeUb OYIIET UATH HIDKE.

Ycnexu TpUrOHOMETPUH, 0 KOTOPHIX MBI BBIIIIE YITOMUHAJIH, SIBUJIMCH CIIEACTBHEM Pa3BUTHSI aCTPOHOMHUH.
TpuroHoMeTpus O CyIIECTBY IIOYTH BCE CPEAHUE BEKA SIBISUIACH YACThIO ACTPOHOMHMH, KYJIBTHBUPOBABIIEHCS HE
CTOJIBKO B CHJIY CBOET'O €CTECTBEHHOHAYYHOT'O 3HAYECHUS, CKOJIBKO B CHITY HEOOXOIMMOCTH COCTaBIICHUS aCTPOJIO-
THYECKUX TOPOCKOIOB. DakThl TPUTOHOMETPUH OBUIH BOCIIPUHSTHI, KaK U Jpyrue (pakThl MaTeMaTHUKH, B OOJIBIIHH-
CTBE TIpH [IEpEBO/IC HAYYHBIX TPAKTATOB C apaOcKoro s3bika. [Ipu 3TOM B Imosie 3peHus eBpoIeiiCKUX MaTeMaTHKOB
OKa3bIBAJIUCh JOCTIKEHHUS] ACTPOHOMOB M MATEMAaTHKOB Kak aHTUUHOH [ pennu, Tak u Oojee mo3aHen apadbckoi
HayKU.

B XV B., xorjia ganpHue miaBaHus CTajld BO3MOXKHBI, KOT/Ia H3y4YE€HHBI MHUpP CTaJl paCUIUPSTHCS U MPea-
CTaBJICHUsI O HEM OBICTPO U3MEHSINCh, JIOMast 3aCTHIBIIIME CXOJIACTUYECKHE TPECTABICHHS, PE3KO BO3POC HHTEPEC
K aCTPOHOMHH. ITO OBLIA MOpa, HEITOCPEACTBEHHO MPEIIECTBYIOIIAs OTKPHITHI0 AMepuku (1492), mepBoMy Iia-
BaHMIO BOKpYr Adpuxu (1498), nepBomy KpyrocBeTHOMY IutaBaHuIo (1519), OTKPBITHIO U JOKa3aTENbCTBY I'eIHO-
ueHTpuueckoi reopun Konepunka (1473—1543). [l TpUroHOMETpUH HACTYITUIIN CYACTIIMBEIE BpeMena. 1 Bor,
HakoHell, B 1461 r. nosiBuioch counHenne «IIsTh KHAT 0 TPEYroIbHUKaX BCSKOTO pPOJa», B KOTOPOM BIIEPBBIE TPH-
TOHOMETpUs ObLIa OT/eNIeHa OT aCTPOHOMHHM U TPaKTOBaHA KaK CaMOCTOSITEIbHAS YacTh MaTeMaTHKU. Hamwmcan ero
HeMmerkuit Marematuk Morann Miosep (1436—1476), Gonee n3BecTHbIH 0] UMeHeM PernoMoHTaHyc (JaTHHH3H-
pOBaHHAs POM3BOAHAS OT Ha3BaHUs ropojka Kenurcoepra, oOTKyaa OH IIPOUCXOIHI).

B 3T0i1 KHMTre cUCTEeMaTHYECKH pAaCCMOTPEHBI BCE 3a]Ja4X Ha OIpeIeNIieHHE TPEYTrOJIbHUKOB, INIOCKUX U
cepryeckux, N0 3a/IlaHHBIM 3J1eMeHTaM. [Ipu aToM PernoMoHTaHyc paciipui NOHATHE YHCIIA, BKIIOYHB B HETO
MpPaLMOHAIBHOCTD, BOSHUKAIOIYIO B CIIydae IeOMETPUUECKIX HECOM3MEPUMOCTEH, U TpHiiaras anreopy K pele-
HUIO TEOMETPUUECKHX 3a/a4. TeM caMbIM ObljIa CYIIECTBEHHO HapyllleHa aHTUYHAS TPAJHIHS U OTKPBITO HOBOE
MIOHUMAaHKe NpeaAMeTa TPUTOHOMETPUH U ee 3aad.

PernomMoHTaH NPOAOHKMI HAYATYIO PaHee APYTUMH YYSHBIMHU paboTy 110 COCTABIICHUIO TAOJIHIl TPUTOHO-
Merpudeckux (yHKImH. Ero tabnnia cCHHYCOB MMesa 4acToTy 4epe3 KaXIyl0 MUHYTY ¥ TOYHOCTH JIO CEbMOTO
3HaKa. JIJIs1 9TOro BeMMUMHY paguyca 00pasyroleil OKpyKHOCTH OH Opan paBHOH 107, Tak Kak AeCsATHIHbIC APOGH
eme He ObUTM M3BecTHBI. OH BBEJ B MPAKTUKY TPUTOHOMETpUYecKre (GyHKIMH, moaydusinue B X VII B. Ha3BaHus
TaHIeHCa U KOTAHT'€HCA, COCTABUB TAOJHILYy UX 3HAYCHHH.

IMoxBenem urory, He yMHOXasi KONMU4YECTBO puMepoB. B reuenne V—XV BB. 6 EBporne nocreneHHo cio-
KHJIach cucTeMa o0y4eHuHsl, BKJIIOUaBIIasi B ce0si MaTeMaTuKy,— CHCTEMa, 4yepe3 KOTOPYIO PEryspHO IOMOIHSIICS
ciioli 00pa30BaHHBIX JIIO/ICH. YUeHble, HHTEPECOBABIINECS MATEMATHUKOM, U CTYIEHThl YHUBEPCUTETOB YCBaUBAII
JOCTIKEHUst aHTu4HOH ['pernn, Buzantuu, apabos3pranbix Hapoaos bimkHero Bocroka u Cpennei A3un yepes
TIOCPE/ICTBO IIMPOKO PaclpOCTPaHUBIICHCS MPAKTHKK TIepeBojia apabCKUX PYKOITUCEH HAyYHOTO CO/IEPXKaHUsI Ha
JIATUHCKUH S3bIK — YHUBEPCAIBHBIH S3bIK HAYKU CPEHEBEKOBbs. MaTeMaTHKa pa3BUBAJIaCh B CBSI3U C TIPaKTHYe-
CKUMH 3aIIPOCaMH TEXHUKH U MOPEILIABAaHUs, B CBS3H C YeM BHAYajle MEIJICHHBIH TEMIT HaYYHOH )KU3HU K KOHILY
paccMaTpHuBaeMoro Ieproja 3aMeTHO yCKopuiics. boiblioe cTuMynupyolee BO3AeHCTBUE Ha pa3BUTHE MaTeMaTH-
K{ OKa3aJIy IPOTrPECCUBHBIE TEUEHHs CPEHEBEKOBOH (ritocoduu, naeosornieckast 60pr0a NpOTUB 3aCHIIBS IIEPK-



BH, (e0/IaJIOB, MMPOTUB 3aCTHIBIINX CXOJACTHYECKUX JOTM, OCBSIIAEMbBIX aBTOPUTETAMH U TIOJIMTUKOW CBETCKHX U
JlyXOBHBIX penpeccuid. OnpeeneHne MecTa MaTEMaTHKHU B CHCTEME HayK Kak a30yKH eCTECTBO3HAHMS, HIIH, KaK
TocIie/IHee UHAYe Ha3bIBaIIM, HATYpaJIbHON QHIIOCO(pHH, CTAOUITN3UPOBAIIO €€ MTOJ0KEHHE U YCKOPHIIO IpoLiece
co3JaHusl B MaTeMaTuke (pyHIaMeHTa OCHOBHBIX 3HaHHH, HAKOTUIEHHs TIPEIIIOCHUIOK [Tl HOBBIX ycriexoB. CoBo-
KYITHOCTh BO3/ICHCTBYIONIMX Ha MaTeMaTHKY (PaKTOpOB OKa3ajiach TAKOBOM, YTO B HEll ONpeIeIHINCh HauOOIbIIHE
yCIIeXH B CO37[aHuH (hOPMaIbHO-CUMBOJIMYECKOH CTOPOHBI AJIT€OpBI ¥ B TPUTOHOMETPUH. BB Takke BhICKa3aH U
IyIIeH B Hay4HbIH 00ux o/, ocooeHHo B XV—XVI BB., psii MBICIIEH, IMEIOLIUX OOJBIIOE 3HAUSHHUE IS TIOCIe-
JIYIOIIEr0: 0000IICHUE MOHITHS YHCIa, 0000IICHIE MTOHATHS CTCIICHHU, IIPEIBECTHUKH cucTeM jtorapudmor. Heoo-
XOUM OBUT IPAKTHYECKUH yCIeX, XOTs Obl HEOONBIIOHN, HO MPAKTUYECKHIA, YTOOBI BCSI Macca HAKOILICHHBIX Tpe[-
MIOCBUIOK IIPUIIIA BO BCE YCKOPSIOIIEECs IBUKECHUE.

Matematuka cpenHeBekoBoil Pycu. Ilon cpenHeBekoBoii Pychio MBI 371€ch IOHIMMaeM BeCh KOMIUIEKC pyc-
CKHUX KHSDKECTB, BEIYIYIO POJib B KoTopoM urpanu: Kuesckas Pycs (X—XII BB.), Bnagumupcko-Cy3nansckoe
kuspkectBo (XII—XIII BB.), HoBropoa (XIII— XV BB.). Tspkenast ucropudeckast cyip0a HallluX PyCCKUX 3eMelb
IoBeJa K TOMY, YTO YHCIIO HEIIOCPEACTBEHHBIX CBUIETENBCTB COCTOSHUS HayK B 3TU BpeMeHa Ha Pycu pe3ko
YMEHBUIMIOCH. 3aja4a MOMOJHEHUS! HICTOYHUKOB UCCIIE/IOBAHUS U IETaJIbHOTO H3YUEHHs y)Ke JOOBITHIX apXeosora-
MHU, 3THOrpadaMu 1 UCTOPUKAMH JaHHBIX SIBIISIETCS] aKTyaJIbHOM U ellle He pelleHHOW. Hann4Hble MaTeprasbl 1mo-
3BOJISIIOT JaTh CIIEAYIONIYIO OOIIYIO XapaKTePUCTHKY IEPBBIX 3TAIlOB Pa3BUTHS MaTeMaTHKH y Hac Ha PoauHe.

Vixe B Havausie X B. Ha Pycu cymecTBoBasa nuchbMeHHOCTh. TecHbIe cBsI3u ¢ BuzaHTHelH criocoOcTBOBANN
YCKOPEHHOMY NIPHOOpeTeH 0 3HaHni. MaremMaTHyeckoe, B YaCTHOCTH, 00pa3oBaHKe HaXOAWIIOCh Ha yPOBHE €BpO-
niefickoro. IIpu nBope kueBckoro kus13s Binagumupa CesitocnaBuda (pox. 1015) Obu10 HatakeHO 00543aTEIbHOE
KHIDKHOE yueHue npuaBopHbIX. [Ipu SpocnaBe Mynpom (978— 1054) neticrBoBana mkona. OT TOro BpeMeHH 110
HAac JIOIIUTK 3aMevaTesIbHbIe JINTepaTypHbIe H O0MIEKYIbTYpHbIe TaMATHUKH: «Pycckas npaBpaa», «IloBecTh BpeMeH-
HBIX JeT», «CioBo o mosiky Mropese», pa3HOOOpa3HbIE JETOMUCH. APXUTEKTYpHBIE TAMSITHUKA M apXe0oJIOrnYeCKUe
PACKOIIKH Ja0T BCE HOBBIE TIOATBEP)KICHHUS OTHOCUTENBHO BHICOKOTO YPOBHS TEXHUKU M KYJAbTYPHI B PYCCKHX KHSI-
JKECTBax.

[IpakTHyeckue X035HCTBEHHO-TEXHIYECKUE MaTeMaTUIeCKHEe CBEICHHS U pacuyeThl 3alIUCHIBAIUCE C I10-
MOMUIBIO AECITUYHOHN ali(haBUTHOH CHCTEMBI HyMEpalUK, CXOJHOH ¢ rpedeckol aadaBuTHoH cucremoi. K cioBy
3aMEeTHM, 4TO 3Ta CTapociIaBsSHCKasi HyMepalus UCIOIb3YeTCs U B HAIlM JHU B [IEPKOBHBIX KHUraX. JTa cucreMa
MPaKTHYECKU HE OrPaHUYMBAIIa BETMYMHBI YUCEN. B MOKyMeHTax BCTpedaroTcs HHOTIAa U OYeHb OONbIINE Yucia,
JUISE KOTOPBIX CYIIECTBYIOT 0COObIe Ha3BaHUs. B 00bIYHOM, «Maom», cyere 10 Ha3bIBaJIOCH HEBEAMEM, MO3HEE —
THMOH, 10°— neruon, 10°— neoap. IToapyroi cucTeme, «BETHKOroy» cuera, ThMoii Haspamu 10°, nermon — 102
neoxp — 10**, Bopon — 10*%, xomoga — 10°° wu 10*°, mocre wero mpocroxymHblii Terormcert 3aspist: «Cero xe
YHCIIa HECTh OOJIbILEY.

[ToMHrMO BBIYHCIIEHUH TPAKTUYECKOT0 XapaKTepa, O4YeHb PAHO HAUMHAIOT BCTPEUATHCS TEOPETHUUECKHE BO-
MIPOCHI ¥ 3a]1a4M, COCTaBJICHHbIE YNCIION00aMu. [l peBHeHIel COXpaHUBILEHCS CIIENUAIFHO MaTEMAaTHYECKOH Py-
KOMKCBIO ABJISIOTCA 3anucyu Kuprka, HOBropoJcKoro AbSIKOHa, faTiupyemsble TouHo 1134 r. Ilpumepamu Takux 3a-
Jlad, COOpaHHBIX U3 PA3HBIX PYKOIHCEH, SBISIOTCS:

a) Berumcnenue, CKobKO MecslieB, HeJENb, AHEH U 4acoB IIPo-

TEKJIO OT COTBOpPEHHsI MHpa (110 ITPaBOCIaBHBIM BepoBaHusM, K 1134 . ucrekino 6642 roxa);

0) 3ajaun Ha BBIYMCIICHUE MPOTPECCUi, 00pa3yeMbIX C TOMOIIBIO
CO00pakeHHH O TIPOTPECCHPYIOIIEM MTPUTLTONE CTa;

B) Brruncnenue pazmepos 3emin, Connna u JIyHsl 10 JTaHHBIM
n3Mmepenuit Dparocdena (11 B. 1o H. 3.) U cBA3aHHOE C ATUM MPUOIKEHHOE BBIYMCIICHUE Yncia n=3,125.

") TpyaHast TEOpETHKO-YKCIIOBAsI 3aa49a O BBIYMCIICHUH JaT PEJIMTHO3HOTO Mpa3qHUKa nacxu. [locneanuii
HACTYMAaeT, KaK U3BECTHO, B IEPBOE BOCKPECEHbE IOCIIE BECEHHETO MOIHOIYHUS. BeceHHUM cunTaeTcs MONHONyHUE
Mexny 21 mapra u 18 ampens. 3azada COCTOUT B CPAaBHEHUH MEPUOJUYECKUX IIKAJI COMHEYHBIX JIET, TYHHBIX MECs-
IIEB, ¢ ydeToM MeToHoBa 1UKIIa (19 comHEeYHBIX JeT = 235 JIyHHBIM MECSIIaM), CEMUIHEBHBIX IIEPUOIOB HEMICIIH,
nepruooB oopamenus 3emiu u JIyael Bokpyr Conniia. [Tomydgaercs croxHas EpUOUIHOCTD IaT Mpa3THUKA U
CBSI3aHHBIX C HUM ITOCTOB, JUTUTEIBHOCTHIO B 532 roja (BeMKUN MHAMKTHOH). MBI €e 3/1eCh OCBEIaTh He OyaeM;
OTOIIIEM UHTEPECYIOIUXCs K 00cTosATembHOMY counHeHuto JI. B. Uepenauna «Pycckas xpoHonorus» (M., 1944).

OO0mmit co BceMu TocyJapcTBaMH XO/1 Pa3BUTHSI HAYKH U KYJIBTYphI Ha Pycu ObUT HACHIIBCTBEHHO MIPEPBaH
B niepBoii nmonosune XIII B. n3-3a namecrsus tarap (barteiii, 1240) u kpecronocues (1242— outsa Ha Yynckom
o3epe). Pycckuit Hapos ncTekan KpoBbio, HO OTCTOSUT CBOIO TOCYJAPCTBEHHYIO U HAIIOHAJIBHYIO CAMOCTOSI TENb-
HocTb. butBa Ha KynukoBckom mone B 1380 r. Obuta HayaoM KOHIA TaTapCKOrO MI'a; OHO OKOHYATENHHO OBLIO
cBepruyto k 1480 r. OqHako HamaaeHuss MHOCTPaHHBIX HHTEPBEHTOB M 0OJIE3HEHHBIH MTpoIece JOMKH (e0aIbHOr0
yKJIaJia U CTAaHOBJIEHUS €IMHOT0 MHOT'OHAIIMOHAJIFHOI 0 rocyaapcTaa B nepuop ¢ XVI go XVIII B, T. e. 10 BpeMeHu
napcrBoBanus Ilerpa I, emie cuiIpHO 3aaepKUBAIN POCT XO3IHUCTBA, KYJIBTYpHI M Hayku. Onpeaenuiocs AIUTEIbHOe
OTcTaBaHHe Hallel PoIuHbI OT eBpOIeHCKUX CTpaH U B 00J1aCTH MaTEMATHKU.

Maremaruka snoxu Bospoxxnenus. MatemaTrka u ecrectBo3Hanue Boodmie B X V—XVI BB. B EBporne
pa3BUBAIIMCH B 00CTAaHOBKE OYPHBIX N3MEHEHHH, CBSI3aHHBIX B CBOCH SKOHOMUYECKON OCHOBE C HA4aBIINMCS pa3-



JIO)KEHHEM (eoaTbHOT0 O0IIECTBA M YCTAHOBJICHHUEM OYpiKya3HO-KalUTAIMCTHUECKUX OTHOIICHHH. MI3MeHeHust
MIPOUCXOJIMIIN B IPOMBIIIEHHOCTH, BBUIMBAsICh B (pOpMy MaHY(haKTyp C XapaKTEPHBIM JUIs HUX pa3liefieHUeM Tpya
Y BBEJICHUEM MAIllMH ¥ TEXHHYECKHX YCOBEpIICHCTBOBaHUHA. HeBHIaHHOE paHee pa3BUTHE CTaJH MOIYy4aTh TOPro-
BbI€ CBSI3M U MOpEIUIaBaHKe, COITPOBOXKaEMbIE BETMKUMH reorpaduecKUMH OTKPBITHAMH. B momutuaeckom ot-
HOIIEHUH U3MEHEHUS COCTOSUIH, B OCHOBHOM M TJIABHOM, B TOM, YTO MOIIb U BIUSHUE (PE0ATBHOTO IBOPSHCTBA
OBUTH CIIOMJICHBI T10J1 HATOPOM KOPOJIEBCKOM BJIACTH IPH MOJJIEPIKKE TOPOKaH M 00pa30BaHbl KPYITHEIE, TI0 CyIIe-
CTBY HaIlMOHAJIbHBIE MOHApXHUHU. HakoHel, pacuBeT KyJabTyphl U HCKyccTBa B MTamiu, @paHumy v Ipyrux crpaHax,
n3o0pereHue KHuroneyaranus (B cepenure XV B.) ONpeIeNIMIN COBEPIISHHO HOBBIH YPOBEHb YMCTBEHHBIX 3aIpO-
COB U 3aHATHH BCE PaCIpOCTPAHSIIOMIErOCs KpyTa JI0IeH.

Kak MbI noka3ainu Bblllle, Ba)KHEHIIIE TOCTHKEHUS] MaTEMAaTUKOB CPeHEBEKOBOH EBpOMBI OTHOCHITUCE K
obnacTu anreOpbl, K yCOBEPIISHCTBOBAHUIO €€ aIllapara i CHMBOJIMKU. PErnoMOHTaH 000raTiI IPU 3TOM MOHSTHE
YHCIIa, BBEJS PaIMKaJIbl M ONEPAlliy HaJl HUMH. DTO MO3BOJISIIO CTABUTH MIPOOJIEMY pELIeHHUs] BO3MOXHO OoJiee IIn-
POKOTo0 Ki1acca ypaBHEHHUH B paaukaiax. Y B 3Toll IMEHHO 001acTy ObLIH JOCTUTHYTHI NIEPBbIE YCIIEXH — PEIICHBI
B paJuKanax ypaBHeHus 3-il u 4-i creneHu.

3HauHTEbHBIC PE3YIbTAaThl MATEMATHKHU, KOTIa CO3PEBAIOT HEOOXOAMMBIE U IOCTATOYHBIC YCIOBHS IS UX
TIOSIBJICHHS, HAYMHAIOT OYKBAJIBHO «HOCUTHCS B BO3/yXe» M CIY)KHUTh ITPEMETOM 3aHATHH MHOTHX yueHbIX. C
1539 r. kyOudeckumMu ypaBHEHHSIMH HauuHaeT 3anuMathbes Kapaano (1501 — 1576). Yenbimas 06 otkpeituu Tap-
TaJbU, OH IPHJIOKI MHOTO YCHITUi, YTOOBI BEIMAHUTh TallHy y OCTOPOXKHOTO U HeZOBepUHUBOIro TapTanbu U yKpa-
CHUTB 3TUM PE3YJbTATOM 3alyMaHHYIO KHHTY «Ars magna...», T. €. «Bennkoe UCKycCTBO, HIIH O TpaBHiIax anreo-
pB». B KOHIIE KOHIIOB 3TO yzanock; 3ateM Kapaano coOCTBEHHBIMH YCHIMSIMU YCTPaHHII HEMOIHOTY COOOIEHHBIX
CBEJCHMM, M KHUT'a ITOSIBHIIach B 1545 1.

Oro 6onbioe counHeHue (40 T71aB) COMEPIKUT HE TONBKO MpaBHia IredpandecKix ONepanui U MpUeMbl
HAXOXJICHUS! YpaBHEHUH MEPBBIX TPEX CTENEHel, HO U 3JIEMEHTHI 00LIel Teopuun anredpandyeckux ypaBHeHui. Tak,
KapnaHo BBe peryisipHblii cloco0 CBeIeHNUS MOJTHOTO KYOUYECKOro ypaBHEHHs K BUY, B KOTOPOM OTCYTCTBYET
YJIeH C KBaJIPaTOM HEM3BECTHOI'O M PACHPOCTPAHMII €ro Ha ypaBHeHus 4-if crenenn. KapiaHo BKIIIOYHI B CBOO
KHUT'Y ¥ METOJI PellieHHs] ypaBHEHUH 4-1i CTETeHH yTeM CBEJICHUs 3a]1a4i K KyOM4YeCKOi pe30JIbBEHTE, OTKPHITHIN
ero yaeHukom JI. @eppapu (1522—1565).

Cronb OBICTpBIC M TOPa3UTEIbHBIC YCIEXH B HAXOKICHHH (DOPMYJIbI pellieHns] ypaBHeHuH 3-i u 4-i1 cTe-
TIeHH MTOCTaBWJIH TIepe]l MaTeMaTHKaMU Mpo0JIeMy OTBICKaHUS PEIICHUH ypaBHEHHH JIIOOBIX cTereHel. OrpomMHoe
YHCIIO MONBITOK, YCHIMS BUTHEHIINX yUSHBIX HE MPUHOCHIM ycrexa. 3ajiaya ¢ TeYeHHEM BPEMEHHU NPeoOpa3oBhI-
BaJlach M CTaJla TPAKTOBATHCS KaK 3a/1a4a O BO3MOKHOCTHU MJIM HEBO3MOXKHOCTH PELICHHsI alreOpanueckux ypaBHe-
HUI crenieHd n*h B paaukanax. B morckax penieHus 3Toi mpoodaeMsl nporeksio okono 300 ser. Tonbko B XIX B.
Abens (1802—1829) nokasan, 4To ypaBHEHHUS CTEIICHU > 4, BOOOIIE TOBOPs, B pajuKaiax He pemarorcs. ['amya
CBSI3QJI C KaX/IBIM YPaBHEHHEM CIIEIUAILHYIO TPYIIIY ITOICTAHOBOK €ro KopHeii— rpynmy ['anya, u cen npodiemy
K UCCIIEZIOBAHUIO CTPYKTYPBI 3TOM TPYIIIBL, €€ pa3pelinMoCcTy. B criemyromieM cemectpe Mbl OCTAHOBHMCS MOPO0-
Hee Ha 9TOM BOIIpOCe, TaK JKe Kak U Ha Oojee oOIieli moctaHoBKe 3aja4y Teopud ['amya: BEIpa3uTh panmoHaaIbHO
KOpHH 33JaHHOTO YPaBHEHUs Yepe3 KOPHHU JIPYroro, 6oiee MpocToro ypaBHEHNsI.

Ha nytn co3manust oOieit Teopun anredpanvyecKux ypaBHEHHH M CIIOCOOOB MX PEIIEHHS CTOSUIM €Ille JBa Tpe-
MSITCTBHS: CIIOKHOCTh, HEYJOOCTBO IOIy4aeMbIX (OPMYN M HEpa3bsICHEHHOCTh HENpUBOAMMOro ciydas. [lepBoe
COCTaBJISUIO YHCTO IMpakTHueckoe HeynoocrtBo. Ero Kapnmano ycrpansier, mpeasarasi HAXOAWTb KOPHU ypaBHEHHH
MIPUOIIIKEHHO C MOMOIIBIO TIPaBHJia JBYX JIOKHBIX ITOJIOKEHUH, U3BECTHOTO €IlIe OT ETHIITSH U 10 CYIIECTBY MpH-
MEHSIEMOT0 U B HalllM JIHU B BHJIE NIPOCTOM, WM JINHEWHOH, MHTEpHosiiui. Bropoe mpenstcTeie umeeT Oonee riy-
OOKHe KOPHH, a MOMNBITKY €r0 TPEO/I0JICHHS TIOBEH K BEChbMa Ba)KHBIM CJICIICTBUSIM.

[TnonoTBOpHAs U cMeJas MOIBITKA CIPABUTHCS C HEMPUBOAMMBIM CIIy4aeM IIPUHAJUICKUT UTAIBTHCKOMY MaTe-
MaTuKy U umxeHepy P. Bomoemn u3 bononsu. B counnennn «Anredpa» (1572) o BBen GopMaIbHO MpaBuiia Jci-
CTBHMH Ha/I MHUMBIMH U KOMIUIEKCHBIMH 4nciiaMi. Ha koHkperHoM mpuMmepe BomOennu mokasaln, 4To B HENPUBO-
JIMMOM CITy4dae BEIECTBEHHBIH KOPEHb MOIYyYaeTcsl Kak CyMMa JIBYX KOMIUIEKCHBIX YHCEIL.

Poct coneprxkanusi MaTeMaTHUeCKUX 3HAHUH BCETa TECHO CBSI3aH C Pa3BUTHEM MaTEeMaTHYECKONH CUMBOJIH-
ku. [TocnenHsisi, KOraa oHa JOCTATOYHO XOPOLIO OTPayKaeT peasibHyI0 CyIIHOCTh MaTeMaTHIECKHX ONepanuil, ak-
TUBHO BO3/ICHCTBYET Ha MaTeMaTUKY U caMa MpHOOpeTaeT OlepaTHBHbIE CBOMCTBA. B cTOpMM MaTeMaTHKU HCTO-
PHIO CUIMBOJIOB MOYKHO YIIOJIOOUTH UCTOPUH OPYAUH TpyJia, MO KOTOPHIM MOYXHO MHOTO€ BOCCTAHOBHUTD U MOHSTB.

B paccmaTtpuBaeMoe HaMU BpeMsi IPOUCXOJIMIT OBICTPBIH ITepexo/] OT CIIOBECHOH (PUTOPUUECKOI) areOphl
K anreOpe CUMBOJIMYECKOH MTyTeM COKpalleHus (CHHKOITUPOBAHUSI) CJIOB, a 3aTeM BBEJCHUsI CAMBOJIOB. EiHYI0
cUcTeMY ajreOpanueckux CUMBOJIOB, TIOCJIEI0BATEIBHO POBEACHHYIO, IIEPBBIM J1a, TI0-BUANMOMY, Buera.

[NostBneHre OyKBEHHOTO anreOpanveckoro NCUUCISHNUS SBISUIOCH OIHON M3 CTOPOH OoJjiee 00IIero u riry-
OOKOrO0 SIBJICHUSI B UCTOPHU MaTeMAaTUKH — BO3HUKHOBEHHSI areOphl Kak oOLIel Hayku 00 anreOpanyeckux ypas-
HeHusiX. COUMHEHMs! U B3TJIsIbI BHETHI XOpOIIo epeatoT 3TOT IIePEIOMHBIH MOMEHT.

®pancya Buera (1540—1603) — dpaHIy3ckuii MaTeMaTHK, IOPUCT IO 0OPa30BAHUIO U POy IESATEIBHO-
ctu. Bo BpeMs neqarorndeckux 3aHsITHI B OJJHOW BIIMSTEILHON CEMbE Y HET'0 BO3HUK IIaH HOBOHM acTpOHOMHYE-
CKOU CHCTEMBI, TOJDKEHCTBYIOIEH 3aMEHUTh HETOYHYIO, TI0 eT0 MHEHHIO, cucteMy KonepHuka. B cBsizu ¢ aTum
3aMBICIIOM BHeTa Mmonoxuil MHOTO CHJI Ha YCOBEPIIEHCTBOBAHNE TPUTOHOMETPUH U JIOCTHT 3aMeYaTeIbHBIX yCIIe-



xoB. bnecrse oopazoBanHblii Buera ObicTpo poABHrasics MO CIy:KeOHOM JIECTHHIIE, U HAKOHEI] C/enacs Onm3-
KM COBETHHKOM U TPHIBOPHBIM YueHbIM (hpaHiry3ckux koponei ['enpuxos Il u IV. Bynyun ¢ 1584 mo 1589 r.
OTCTpPaHEHHBIM OT MPUABOPHBIX €N BCIEACTBHE IPOMCKOB ITOJUTUYECKUX IPOTHBHUKOB, OH YITOTPEOUI CBOM 10CYT
Ha HaIMCaHUe IJIABHOTO TPY/a CBOEH KHU3HU «BBeeHne B NCKYCCTBO aHAJIM3a» — OIPOMHOI0 M Ype3BbIYaiiHO 00-
CTOSITEIFHO HAITMCAaHHOTO COYMHEHNS 110 HOBOM anredpe. Tpya:) Tor Beixomui ¢ 1591 r. yacTaMu, B 3HAYUTEITLHON
YaCTH MOCJIE CMEPTH aBTOpa U He OBbLI ITOJTHOCTHIO 3aBEPIIIEH.

3ampbicen BueTs! onpenensuics CleayomuMy COOOPaKEHUSIMH: KPYITHBIE YCIIEXH HTANIbTHCKUX MaTeMaTH-
KOB B PELICHUN YpaBHEHUH 3-i 1 4-ii CTENeHU ONUpPaJINCh Ha BHICOKYIO 3(p(eKTHBHOCTH aireOpandeckux MpUeMoB.
Ho 4uncino oTnenbHbIX BUIOB areOpandeckux ypaBHEHUH yrpokarolle ObICTpO pociio, AocTHras, Harnpumep, y Kap-
JIaHO 66; KayKAbIA U3 3THX BHIOB TpeOoBail 0coObIX MpueMoB. HeoOXxomumo ObLI0 HaiiTH 001Ire METO/BI MOJAX0Aa K
pelieHuio anredpandeckux ypaBHEHHA; TIOCTIeTHIE TOXE JIOJDKHBI pacCMaTpUBaThHCsl B BOSMOXKHO OoJiee o01ieM
Buzie ¢ OykBeHHBIMU K03 purmenramu. Kpome Toro, Heo0xoaumMo 06110 coueTats 3 (HEKTUBHOCT anredpanye-
CKHUX TIPHEMOB CO CTPOTOCTBIO0 aHTUYHBIX T€OMETPHYECKHX MTOCTPOSHUH, XOPOLIO 3HAKOMBIX Brere u mpeacras-
JISIBIUX, 110 €r0 MHEHHIO, 00pas3Ibl MOUTHHHO HAYYHOT'O aHAIIN3a.

Hcuuncnenuro BueTsl npeamectByer apudmMeTrka, onepupyromas ¢ yucnamu: logistica numeralis. Vcumc-
JieHre OyKB MOJy4aeT Ha3BaHMe logistica speciosa OT clioBa species— WieH MaTeMaTHIeCKOro BhIpaxceHus. Mcuuc-
JIEHUE pacHagaercs Ha: 3eTETUKY — HUCKYCCTBO PELICHHs YpaBHEHHH; IIOPHUCTUKY — HUCKYCCTBO J0Ka3aTelbCTBa
MIPaBUIILHOCTH ITOJYYEHHBIX PEIISHNH; 9K3eTeTHKY — OOLIYI0 TEOpPHIO ypaBHEeHHH. Bee BennmanHb 0003HaYEHBI
OyKBaMHU: HEU3BECTHBIE — IJIACHBIMH, H3BECTHBIE—COIIACHBIMH. Unciia — 0e3pa3MepHbl, MOJ0KUTENbHBI, palyo-
HaJIbHBI (B CIy4yasx UppalMoHaIbHOCTEH Brera nepexoauT Ha sI3bIK TEOMETPUH), BEJIMYMHBI )K€ UMEIOT pa3Mep-
HOCTb. DTO FeOMETPUYECKOE BIUSIHUE Ha KOHIEMIUIO BETMYUHBI YCHIMBAETCS CIICIMAILHON TEPMUHOJIOTHEH: Tep-
Bas CTEIICHb BEJIMYUHBI Ha3bIBaeTcs latis (cropoHa), BTopas — planum (tuiomanas), Tpetbs — so-lidum (teno). Ja-
Jiee CIEeqYIOT IIOCKO-TUIOCKHE, TIIOCKO-00beMHBIE, 00bEMHO-00bEMHBIE U T. JI. BeIHYUHBI. CII0)KEHHE ¥ BEIYUTAaHHE
MIPOU3BOJISATCS HAJ| OTHOpPa3MEpHBIMU BennurHaMu. [locnennue, Bpouem, JOMycKaeTcs NoApaBHUBATh B pa3Mep-
HOCTH TIyT€M YMHO)KEHUS Ha eIUHUILY JUINHBI. Y MHO)KEHHUE U JICICHNE BBI3bIBAIOT N3MEHEHHE Pa3MEPHOCTH. DTH
uzier Buethl B ero BpeMsi OTpakalli HaIM4Ue HEelIPEeOJOIEHHOT 0 ellle pa3pbiBa MEX/1y YUCIaMH U BETMYNHAMU.
[NoznHee BBISICHUIIOCH, YTO OHU SIBHJIMCH IIPEATEYEH psiia MaTeMaTHYeCKUX UCUNCIIEHNI: BEKTOPHOT0, TEH30PHOTO,
rpaccMaHOBOH anreOphl.

B counHenusix Buetsl monBoaurcesi cBoeoOpas3HbIi HTOI MaTeMaTHUKH S1I0XU Bospokaenus. OcoOeHHO OT-
YETJIMBO 3Ta OCOOEHHOCTH MPOSIBIISIETCS B €r0 alreOpandeckux Tpyaax. B HUX moapoOHO U 00CTOSATENBHO U3JI0KeE-
HBI CBeJICHUS 00 ypaBHeHUAX 1—4-ii creneneii. OOt XapakTep 3aMucH MO3BOJISIET Buere Bee M3II0KEHHE CTPO-
UTh HE Kak cCOOpaHue PEelenToB, a Kak o0Iyio Teoputo ypaBHeHui. [lpu pemennn ypaBHeHuit Buera paspickuBaer
TIOJIOKUTEJIbHBIE KOpHU. C MOMOIIBIO TPeo0pa3oBaHus OH OAXOAUT K Mpo0iieMe HaX0XKICHUS OTPHLIATEIBHBIX
kopHell. Pa3BuBas pesynbratsl Kapaano, Buera Beicka3biBaeT psij] TeOpeM O B3aMMO3aBUCHMOCTH KOPHEH ypaBHe-
HUH ¥ UX KO3 PHUIMEHTOB, BKIIOYAIOUINX YaCTHBIE CIy4al TEOPEMBbl, H3BECTHON HBIHE 1M0J] ero uMeHeM. [loiaHo-
CTBIO TIPEIUIOKEHHE O 3aBUCUMOCTH KO3()(DUIIMEHTOB U KOpPHEH ypaBHeHHH ObLI0 chopMynupoBano [3pprorTom u
A. KupapoM u orryOIMKOBaHO MOCIEAHNM BriepBbie B 1629 1.

AnreOpa Buertsl Obuia elie HecOBEpIISHHOM U MMela KpymHbIe HeTOCTaTKU. Ee oueHp yTspKemnsia BUIOBas
TPaKTOBKA BEIMYMH, 00JIAal0NINX Pa3MEPHOCTRIO. B Hell HeT 00Ieli TpaKTOBKH CTETICHEH, BCE CTEIICHN HATypalb-
uele. [IpuHIMIMansEHOe pa3eneHne yicen U anreOpandyeckux BEJIHYHH HE MTO3BOJISIIO EMY YIOTPeOIATh paauKabl
JUIsl BEJTUYUH, a JIMIb JJIs Ynced U T. . Ee ckopo BeITecHMa anrebpa Jlexapra, o KOTOpoii peds OyJeT UITH HIXKeE.
OpHako u3BecTHO, 4yTo Depma, HanpuMep, U3yduB anredpy Buersl, npunepxuBacs ee GopMbl, KOrJa CTPOUI aHa-
JIUTUYECKYIO TeoMeTpuio. K ToMy ke, HaM ITpeICTaBIseTCs ONPaBIaHHBIM MIPEAIONIOKEHHE, YTO Mapajliei3M Me-
XKLy CBOHCTBaMH ypaBHEHUI U T€OMETPHIECKUMH IOCTPOSHUSIMH, PETYJISIPHO IPOBOAUMBIN BueToit, chirpai cBoro
pounb B hopMupoBanuy uaen ananutudeckord reomerpun B XVII B. To, 4T0 npencTaisizio reOMETpUIECKUI pyau-
MeHT B opMupyromieiics anredpe Buers! 1 Apyrux MateMaTHkoB X VI B., MOCITYKMAIIO HCXOTHBIM ITyHKTOM pa3BU-
THS HOBOW MaTeMaTH4YECKOW HAyKU — aHAJUTUYECKOW reoMeTpun — B pykax ydeHblx X VII B.

CormocraBiienne anreOpanveckoil 1 TPUrOHOMETPUYECKON 331a4H, OTMEUEHHOE TIPH PEeLIeHUH KyOH4ecKo-
TO YpaBHEHUsI, He ObUTO st BueTsl ciryyaiiHON HaXOIKOM, oni30/10M. Buera, kak-OblI0 y)Ke CKa3aHo, IPOSIBHI HH-
Tepec K anredpe MIMEHHO B CHITY €€ PUTOJHOCTH H Aa)ke HEOOXOIMMOCTH JUIsl 33/1a4 TPUTOHOMETPHUHU U aCTPOHO-
MuH. B nanpHeleM TpuroHoMeTpudecKkue U anredpandecKue TpyAabl U pe3yIbTaThl CIEAYIOT OJJHOBPEMEHHO, He-
penKo neperuierasich. Bueta He orpaHUYMIICS ONPENIEIEHHEM BCEX AJIEMEHTOB IIOCKOTO WK C(hepUuecKoro Tpe-
YrOJIBHUKA 10 TPEM AaHHBIM AJIEMeHTaM. EMy ImprHa uiexxaT pa3inoyKeHus! TPUTOHOMETPHYECKUX (DYHKIIUIA KpaTHBIX
JIyT TIOCPEICTBOM IIOCIIE0BATENBHOIO MPUMEHEH s (POPMYJT JJIsl CHHYCa M KOCHHYCa CyMMBI IBYX yriioB. [locie
cMepTu BueTs! cramy U3BeCTHBI MHOTHE €ro PeKyppeHTHBIE (POPMYITBL.

Heckonbko cTpaHHOE BIIeUaTIIEHHE OCTABIISET TO, YTO [TOJOOHBIE KPYITHBIE PE3YNIbTAThl TPUTOHOMETPHH
JIOCTUTHYTHI TIPH HEJIOCTATOYHO OOIIEM OIpENeIEHHH TPUIOHOMETPUYECKUX (DYHKIMH KaK OTHOLIEHHH CTOPOH
MIPSIMOYTOJIEHOT'O TPEYroJbHUKA Oe3 HaMeKa Ha BBE/ICHHE MTPOM3BOAALICH OKpYKHOCTH. Tak 4acTo ObIBaeT B HCTO-
pHH; pe3yibTaThl CHavYasIa IMOSBISIFOTCS, a TIOTOM OCMBICIIMBAIOTCS U MOJTYYaIOT YIOBJIETBOPUTENBHYIO OOLIYIO TpaK-
TOBKY.



Ha nmpumepe pabor Buetsr Mbl IOKa3aiu, 4To B €Bponeickoll MatemMaTrke K koHy X VI B. chopmupoBa-
Jach anredpa Kak Hayka o pellleHHH ypaBHeHuid. [locienHss coeprkaa MoTHbIA 3arac METOI0B pEelICHHUs ypaBHe-
HUH TIEpPBBIX YETHIPEX CTeneHel. ANreOpancTsl 3aBEpUIMIA CUMBOJIHYECKOE 0(OPMIIEHHE CBOSH HayKu U IPOOOBa-
71 (POPMYIHPOBATH U pelaTh NpodIeMbl 00IeH TEOpHH anredpandeckux ypaBHeHUH. TpUrOHOMETPHS OT/ACIHUIACH
OT aCTPOHOMUH, €€ PE3YIbTATHI MOTYUHIH JJOCTATOUHYIO CTeNIeHb 0OIIHOCTH. [10IHOCTBI0 OCBOGHO YyUYEHBIMHU I'€0-
MeTpUYecKoe HaclleaArue ApeBHUX. MaTeMaTuka IOCTOSIHHBIX BEIMYMH K KOHIY X VI B. 3aBepiiana 11K CBOEro
¢dopmupoBanus. B Heil eme MHOTOE OBUIO HEI0/IENaHO, OBLIO HESICHO, XOTS OHA MPEICTABIISUIA Y)KE IOCTATOYHO
MIOJIHBIA KPYT 3HAHMM, OXBauEHHBIX eTMHON cucTteMoi. KoHeuHO, TOJIENKU U YCOBEPIIIEHCTBOBAHMUS SJIEMEHTapHON
MaTeMaTuKy UAYT U B Hamu JHUA. Ho Ha moBecTKy nHs MatemaTudeckoi Hayku X VII Bek moctaBui Apyrue 3ajadu.
LleHTp TsHKECTH HAYYHBIX UCCIIEIOBAaHUI CMECTHIICS B 00JIaCTh TIEPEMEHHBIX BEIMUMH. B MaTreMaTHke HacTymai
HOBBIU TIEPUOI.



