JEKLIHS 9

MATEMATHKA EBPONENCKOIrO CPEIHEBEKOBbS H 3MOXH
BO3POXAEHHS

Iyt paseutust matematuku B Eppone B V—XV BB. Ha eBpo-
NedCKOM KOHTHHeHTe MaTeMaTHKa He MMeeT CTOJb JPEBHEro IpOoHC-
XOXKJeHUsl, KaK BO MHOrMX crpaHax bBumxksero m danvHero Boc-
toka. Ec/iM He CUMTATb MaTeMAaTHKU PUMJISIH (0 KOTOPOi# MBI He 6yem
CIenHa bHO TOBOPUTh H3-3a HeJOCTaTKa MecTa M BPeMeHH, a TaKkKe
c1a60ro ypoBHSI HAayYHO-TEOPETHYECKOrOo PAasBUTUS M BJUSAHUSA Ha
nocJjieayoolee pa3BUTHe MaTeMaTHKH), TO 3aMeTHbIe yCIexyu eBpomneii-
CKO1 MaTeMATHKH MOSBHJHUCH TOJbKO B 3MOXY PAasBUTOrO CpejlHEBe-
KOBbs 1 ocoGeHEO Bo3poxnenus. HactynjeHne snoxu cpelHUX BEKOB
B EBpone, niu snoxu ¢eonannsMa, OTHOCAT K V B. H. 3., K TOMY
BpEMeHH, KOrja nasa sanagHas Pumckas wumnepus. B Teuenne
V—X BB. IPOUCXOAHT AJHUTEJIbHBIH NpOLECC CTAHOBJEHUA (peosasb-
HHIX OTHOIIeHHII B EBpomne, pasapo6/ieHHOH Ha MHOXKECTBO BJjaje-
HUd. DKOHOMHMKA 3THUX BJIaJieHMH HMeeT HATypaJbHBI XapakTep,
o6men BechMa caab. Ha XI—XIV BB. nagaer nopa pacugera ¢eopa-
JgusMa. B 370 BpeMs NPOUCXOJUT pasjeeHue TPYAA MEXKIY ropojoM
H JlepeBHeii, PeMeCcsIoM U 3eMJienieineM. PacTyT roposa ¥ pasBHBaOTCS
TOBapHO-NeHexkHble oTHOLeHns1. B XII—XV BB. B 6opb6e H BoiHAX
CKJIA[IbIBAIOTCSl HAUMOHAJMbHBIe rocynapetsa. B XIV B. ¢eonanbHblit
MHp TOTPACAIOT KPEeCTbSIHCKHEe BOHHBI, B KOTOPLIX 32 PEJIUTHO3HOH
OKpackoil HeTPYAHO pasr/isaferb HX aHTH(deofaJbHYIO CYLIHOCTE.
B XV—XVIII BB. mpoucXoguT co3peBaHHMe B Hexpax (eopanunsma
KaNHTaJUCTUYeCKUX OTHOLIEHHH H pasJ/oxkeHue (eoalbHOro ykaana.
HauaJio atoro nocnennero nepuoaa, T. e. XV u XVI BB., B KyJbTyp-
HOM M HJIe0JIOTHUECKOM Pa3BUTHH psza cTpaH 3ananHoit u [lentpasn-
goii EBponnbl u3BectHO nojn uMeHeM Bospoxknenus.

Texuuka cpenHeBekoBod  EBponbl, BHauaje NPUMHUTHBHAS H
pasobieHHasi, npHobpeTaeT K KOHIY 3TOro nepuoja MaccoBbli Xa-
pakTep, a ypOBeHb TeXHMUECKHX JOCTHKEHHH OLICTPO MOBbIIIAETCS.

108



Bot Heckosbko npuMepoB. J[o6blua pyx M MeTaJyprus, Hauartas B
VIII B., Habupasa cuJy B TedeHHe yeThlpex BekoB M B XII B. mpes-
patujach B 3aMeTHYI0 00JacTb eBPONEeHCKOH IPOMBIIIJIEHHOCTH.
B ToM ke Beke OblIM OTKPHITHI CBOHCTBA MarHuTHOH ctpesku. OxoJo
1000 r. nosiBHJIOCH CTEKJI0, HO HIIU(OBKA U aMajbraMHpoBaHUe CTeK-
Jla B CBSI3U C NIPOM3BOJICTBOM OUYKOB, 3ePKaJl, NOA30PHLIX TPY6 ObLIH
BBefennl juib B X [V B. Okosio 1100 r. 1306peTeHtl Yackl ¢ KOJECHBIM,
No3JIHee KOJIECHO-TIPYXKMHHBIM MeXaHH3MoM, a uepe3 100 jer — ua-
chl ¢ 6oem. bymara crana Bxopute B o6uxox B EBpome ¢ XII B., a
KHUroneyatanue Gblio u3o0pereHo Juiib B cependHe XV B. B me-
puox XIII—XIV BB. Bce mHupe cTajq NPHMEHATbCA MOPOX. DTH
NpHMephl NOKA3BIBAIOT, YTO TeXHHYeCKHe JOCTHIKEHHS eBpOmeHCKUX
HapoJOB, BHayaJe caalble U pPejKHe, HAKANJIMBAIOTCS M CO3AIOT yC-
JIOBUS JIJ1s1 YCKOPEHUsI TeXHHYeCKOro Iporpecca M JJs1 CMeHBl BCefi
CHCTeMbl 5KOHOMHUYECKHX, IIOJIMTHYECKHX, HAYYHBIX U KYJIbTYPHBIX
OTHOIIEHUH H BO33PeHHH.

Ananornynylp KapTHHY BHauajJe OYeHb 3aMeJJ€HHOr0, 3aTeM
Bce GoJsiee YCKOPSIIOUIErocsl pasBUTHS U, HAKOHEL, KOPEHHOro, peBo-
JIIOLUOHHOrO Tpeo6pa3oBaHUsl NPEACTABJSAIOT eCTECTBO3HAHME U Ma-
TeMaTHKa B cpelHeBeKOBOH EBpore.

HefictButenbHo, B V—XI BB. YpOBeHb MaTeMaTHUeCKUX 3HAHUH
B EBpone 6b1 BecbMa HU3KHM. CKOJIBKO-HHOYIb KPYIHBIX MarteMa-
THYECKUX OTKDBITHH HJIM COUMHEHHH He yaaeTcsl 06HADYKHUTb. Jlaxke
ofpa3oBanHble JoAH peakd. [lo-BHAMMOMY, eIMHCTBEHHBIMH Xpa-
HUTEJNSIMH MaTeMaTHYeCKHUX 3HAHMH, IpeBbIIABIIMX OObIYHBIE Obl-
TOBBIE  3ampochl, ObIIM HEMHOrOYHC/eHHble Y4YeHBle-MOHAXH, Xpa-
HUBIIHE, H3yUYaBUIME U TEPEeNUCHIBABIIHE eCTECTBEHHOHAYYHLIE H
MaTeMaTHYeCKHe COYMHEHMs JpeBHUX. MepTBsiiee BIHsHHE LEPKBH
HAKJAABBANO CHJIBHEHIINI OTIIeYaTOK CXOJAaCTHKH M Ha 3TH OCTPOB-
KH 3HaHHS. ‘

OcHOBHOH OpraHM3amMOHHOH IPEANOCHIIKOH Da3BUTHSI MareMma-
THKU B EBpone 6bo OTKpBITHE Y4eOHBIX 3aBeneHuil. OnHO U3 mep:
BHIX NMOJOGHBLIX 3aBeneHuil opranusoBad B r. Peiivce (Ppannus) Iep-
6ept (940—1003), mo3nHee CTaBIIME DPHUMCKHM Iamofl 1ojJ HMeHeM
Cusbgectpa II.

B mkosie 'ep6epra, KpoMe NPOYMX HAYK, YUUJIU CUETY C MpHMe-
HEHUEM CUEeTHOH JOCKH—abaka, yCOBepLIeHCTBOBAHHOIO NyTeM 3ame-
HBI TYCTHIX KETOHOB, KaXKJbl M3 KOTOPBIX HMeJ 3HAUeHHe eJMHULE,
Ha JKETOHBbI C HANTMCAHHBIMA HA HUX nudpamu. B To Bpems cyuecTBo-
BAJI0O MHOrO CrocoGoB cuera. Cpenyt NPUBEPIKEHIEB CJIOKHUBUINXCS
pasHoo6pa3HbIX TPAjMIHMH CcyYeTa OCHOBHOE MeCTO 3aHMMAJH JBe
BpaXKIyiomue TapTHH: aGaKUCTOB H aJrOpUTMHKOB. [lepBhie B
OCHOBHOM OTJMYa/NUCh TpeOoBaHHeM 00513aTebHOr0 HCIOJb30Ba-
Hus abaka U 12-puyHoil pUMCKOH HyMmepauuu. AJIrOpUTMHKHU NOJb-
Z0BAJINCh NHCbMEHHBIM 0603HaueHHeM MHIYCCKHX LH(pP, HEKOTOphble
M3 HUX BBOJHUJIM 3HAK HYJsd, CUeT Beqd Ha OyMmare, IPUMeHSJIH
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60-puuneie Apo6H. B cnopax cdopmHpoBaIHCch CHCTEMbI CUHC/IECHHA M
npHeMel apH(MeTHYeCKoro cyera, Bce GoJiee GIH3KHME K IPHBHIYHBIM
HaM CHCTeMaM M IIpHeMaM.

Yepes crosierne, B XII—XIII BB., nossuauce B EBporne nepsole
ynuBepcuTeTsl. CaMbIMH DAHHHMH YHHBEDCHTETAMH ObUIH HTaJIbsH-
ckue B bosonbe, CasnepHo u npyrux ropogax. Besen 3a Humu Gouin
oTKpBITHl yHuBepcuteThl B Okcdopre u Tlapuxke (1167), KemGpumxe
(1209), Heanoae (1224), Ilpare (1347), Bene (1367) u T. 1. D70 Gblin
yueOHbie 3aBefieHHsl, Ge3pa3ienbHO NOJUHHEHHble epKBU. Bo ruase
YHHBEDCHUTETOB CTOSI/IM OTLHI-HACTOATENH (PEKTOPHI), BO rJase (a-
KYJ/IbTeTOB — JeKaHbl. CTyJIeHThl cHauaja o6y4ajuch Ha IOATOTOBH-
TeJbHOM (haKy/bTeTe HCKYCCTB (apTHCTHYECKOM), 3aTeM Iepexoiu-
JI¥ Ha OJHH M3 OCHOBHBIX (DAKYJbTETOB: GOrOCIOBCKHH, IOPHAHIECKHH
WIH MeTUIHHCKHH. .

Marematika BXOJH/Aa COCTaBHOH YacTbi0 B CeMb CBOGOLHBIX MC-
kycers (artis liberalis), m3yuaBmmxcsi Ha ¢akyJbrere HCKYCCTB.
Bech IMKJ 3THX HCKYCCTB pacnajajcs Ha JBa KOHLeHTpa. [lepBhbiii.
COCTaBJIAJ TPUBHYM: rPAMMaTHKAa, PUTOPHKA, T. €. UCKYCCTBO YCTHO
BbIPAXKaTh MBICJIH, U JHMANeKTHKA, HJIH yMeHHe BeCTH crop. Bropo#
KOHIIEHTD — KBAaJPUBHYM, BKJI04aJ B cebs apH(METHKY, reomer-
pHIO, aCTPOHOMHIO M MY3HIKY, T. €. TEOPHIO FApMOHHYECKHX HHTep-
BaJIOB. Y POBEHb MaTeMaTHYeCKHX TMO3HAHUII BHITYCKHHKOB yHHBep-
CHTETOB OblJI HH30K; BO MHOTHX €BPONEHCKHX YHHUBEPCHTETaxX BIIOTH
Jo XVI B. or /ull, npeTeHOBABIINX HA 3BaHHE MArucrpa, rno Mare-
MaTHKe TpeOoBa/1ach TOJBKO... KJIATBA, YTO OH 3HAeT LUeCTb KHHUT
eBKJHA0BLIX «Hauan». Tak Kak yHHBepPCHTeTHl GBUIH TMOJYHHEHB
pPEeakIUOHHEIM YCTPeMJEeHUsIM LepKBH, TO LIKOJbHAs HayKa (cxo-
JIACTHKA) BLIPOXKJAJ1ach B Gecr/ofHble YMCTBOBAHHUS U CIIOPHI, ONpPaB-
JBIBasi TOT MO3AHEAMIHHA CMBICJ, KOTOPHIH. BKJAJLIBAETCS MOHLIHE B
CJIOBO «cxoJjacTHka». CHCTeMa CpejHeBeKOBOro oOpasoBaHHS B Te-
yeHHe HECKOJbKUX BEKOB OblJ1a He0OXONMMOH, HO HeJOCTaTOYHOH
NPENNOCLLIKOH pAasBUTHS MAaTeMaTHYeCKOH HAyKH.

[Ipn TakoM MOJIOKEHHH JIeJ, eCTeCTBEHHO, MaTeMaTHYecKHe 3Ha-
HUSI He COBEpIIEHCTBOBAJIHCH B €BPONEHCKHX YYeGHLIX 3aBelieHH-
sax. OHH PHBHOCHJINCH M3BHe. B Masoit yacté 510 GBI COXpaHeH-
Hble OCTATKH MAaTeMaTHKM pHMJSH, HJH TPevecKO-BH3AHTUHACKHX
rocynapcTs. B GoJsibluedi e 4acTH HayuHble 3HAHUS NMPUOOpeTa uch
nmyTeM IepeBOfa COUYHHEHHH C apabCKOro fA3blKa Ha JATHHCKUL.
Takum nmyrem epponeiinbl nmosHakoMmiuch ¢ «Hawanamu» EBkanga,
«Asbmarectom» IlTosiemess W JpPyruMH TpyZaMH aHTHYHBIX MaTeMa-
THKOB, C psiloM counHenuii MateMaTukoB Cpenneil Asun u Biuxner o
Bocroka. lefiTelbHOCTb NepPeBOMUUKOB HHOrna GOhiBajsa OYeHb aK-
tuenoil. Tak, JKepap (1114—1187) uz Kpemoun! nepeBesn ¢ apa6-
ckoro Gosee 80 counnenuil. OnHAKO, TOCKOJBbKY KHUTH CYIIECTBOBA-
JIX TOJNILKO B PYKOIHCHOM BHJ€ B OTrPaHMYEHHOM YHCJEe 3K3eMIlIf~
pOB, a YHCJAO JOCTATOYHO TOATOTOBJEHHBHIX JJIs1 HMX IOHUMAHH#
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Jofell ObUIO0 HE3HAUUTEIbHBIM, TO NlepeolleHNBAaTh 3HaUeHHe 3TOol pa-
6OTEl He NPUXOCAUTCH.

Hekotopoe oxuBJjieHMe B MaTeMaTHKe HacTynuio B XIII B. B
CBSI3U C JIByMs (hakTopaMu: 60pbOOii MPOTHB CXOJNACTHKH M GOrocso-
Busi, Hauatolt Pomxepom bBakonom (1214—1294), u maTeMaTHIeCKUMHU
tpynamu Jleonapzo I'usarckoro (ok. 1200 r.). IlepBbiii u3 HUX B cBOEl
pe3Ko# KPUTHKe NIPOTHBONOCTABJIAJ JOrMaTaM, OCHOBAHHBIM Ha Bepe,
OMBLIT KAaK €MMHCTBEHHBIH MCTOUHMK HAYYHOro mo3HaHusl. B meHTtpe
BCeH ONBITHOH HAayKH HaxoxsAtcsi, nmo D3akoHy, ¢u3MKO-MaTeMaTH-
yecKHe 3HaHHs. Booble Bce HayKH OCHOBAHBI Ha MaTeMaTHKe H MX
HCTHHBI UMeIOT LEeHHOCTb JHIIb IIOCTOJIbKY, NMOCKOJbKY OHH BbIpa-
JKeHBl YHCJOM U MepoH, T. e. B MaTeMaTHueckoll ¢opme. Maremaruka
B ¢usocopckux Bo33peHusax Dakowa fiBasiercss asbykoil Bcell HaTy-
paJbHO# (uIocoduH, T. e. BCero eCTeCTBO3HaHUA. Posib MaTeMaTHKu
TIOBBIIAJIACh B CBSI3M C POCTOM NPOrpPeCcCUBHBIX CHJI B (bHJIOCO(HUH.

3acayru JleoHapgo B MaTeMaTHKe GbIM COBCEM JPYroro popa.
OH mosyuns1 Xopollee MaTeMaTHueckoe o6pasoBaHue B AJKupe, rie
JKHJI ero oTell — OJMH M3 TOPrOBHIX NpeNCTaBUTesNed Goratoro M
CHJIbHOTO HTajbAHCKOro ropopaa IIuspl. Ilo ToproBuiM pesnam Jleo-
Hapzao o6wse3nua Cupuio, CeBepuyio Adpuky, Henaunio, Cununuio,
TIONIOJIHSASL CBOM 3HAHUA NpH Jio6o# BoaMoxkHocTH. Okoso 1202 r.
o Hamucaa «Kuury o6 abake». DTa KHHUra SIBJISIeTCS MONJTHHHOH
SHIMKJIONeLHell MaTeMaTHUYeCKHX 3HAHMHA HAPOJOB, KMBIINX Ha
6eperax CpenusemHoro mopsi. bosee 200 sier oHa siBJsANAChH HETPeB-
30HeHHBIM 06pa3LoM MaTeMaTHYeCKUX COYMHEHHH JJIs eBpONeHIeB
M TTOArOTOBMJIA HOBble YCIIeXH MaTeMaTHKH B 310Xy BospoxkneHus.

B «Knure 06 aGake» 15 otnenoB. B nepBeix ceMu H3/I0KeHBI HCUHC-
JieHHe IIeJIbIX YHCes [0 MO3HIHMOHHOH JeCATHYHOH CHCTeMe M OIlepa-
UM ¢ OOBIKHOBeHHBIMU Jpo6siMu. Otnenbl 8—11 comep:kat npusoxe-
HHSl K KOMMepUYeCKMM pacyeTaM: IIPCCTOe M CJOKHOe TPOHHOe mpa-
BHJIO, NPONOPHHOHAJIbHOE JesleHHe, 3aJaul Ha Omnpefe/eHde MOHeT-
HBIX Npo6. PasHooGpasubiii HaGop 3ajau, peuiaeMbiXx C MOMOLIBIO
NpPOCTOr0 M JBOHHOrO JIOXKHBIX NOJIOKEHHH, CYMMHPOBAaHHEM apHd-
MeTHUeCKHX NPOrpeccHi U KBaJpaToB HATYDPaJbHBEIX UHCEN, HAXOK]Ie-
HHMeM LeJIOYHC/IeHHbIX pelleHHH HeonpeneieHHBX YpaBHEHUH nepBoH
CTelleHH, cocTaBiser otnensl 12 u 13. Ilpennmocnenuuii, 14-i otmen
TIOCBSIIEH BBIUMC/IEHHUIO KBAJPATHBIX H KyGHUECKHX KOpHed H ome-
panKAM ¢ «CMHOMHMSMH», T. €. C BLIpaxKeHHAMH Buga @}/ b. 3aBep-
maetca «Kuura o6 abake» 15-M oT1e/10M, CO2PIKALMM KPATKOE H3J10-
JKeHHe anrebpel M asbMyKabanbl, Gau3Koe K anre6pe Xopeswmd, a
TaKKe 3aJau¥l Ha HelpepbiBHbIE YHCJIOBble MPONOPLHMH M reoMeTpH-
YeCKHe 3aJaud, CBOpALIMeCs K INpHUJOKeHHIO TeopeMbl [ludaropa.

Ipyroe counnenne Jleonapno «[IpakTuueckas reoMeTpusi», HaNu-
caHHOe OKoJ0 1220 r., MOCBAILIEHO H3MEPeHHI0 mnJjomage MHOro-
YTOJBLHUKOB M 00BEMOB TeJ BILUIOTh A0 o0beMa mapa. Jlokasareb-
CTBa TeopeM B35TH U3 pabot EBkauga 1 Apxumesna; BcTpeuarotcs 3a-
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Jaud, CBHJETEJLCTBYIONIME O 3HAHMM JleoHaplo Hayasa TPUTOHOMET-
puu. M3BecTHO eute onHO courHenHe JIeOHAPJO — IO TEOPHUH YHCE.
B HeM uJeT peub 0O CBOHCTBAX 4MCeJ, CyMMax BHJA

n

Sk, }:] (@k+1),

a Takke OO0 OTHICKAHHH pAauUMOHAJbHBIX pelIeHHH ypaBHEHUH
y*=x*1a; z*=x"—a. HakoHel, COXpaHUJIHCEL CBeleHUsT 00 yyacTHH
Jleonapo B NMyOMHMYHBIX COCTA3aHMAX IO MaTeMaTHKe H O pellleHHH
MM TPYAHBIX 337a4. B HAmM JHM ero MMs HOCSIT BO3BpaTHbIE IOC]Ie-
nosatenbHoctd (a,=a,=1, ..., a,,,=a,+a,_)).

Bpewmsi, npotekiee nocie pa6or JIeoHapAo BNJIOTb JO SIOXH
Bospoxaennss (XV—XVI BB.), B HCTOPHIO MAaTeMaTHKH He BHECJO
Kak OyaTo ApKHUX HIeH, OONbIIMX OTKPBLITHH, KOPEHHBIX Ipeo6paso-
Bauuil. Mx He mob6sAT MaTteMaTHKM, Maj0 Ha HUX OCTAHABJIMBAIOTCS.
OnHAaKO B 3TH «BCIIOMOraTe/lbHble» CTOJETHS B MaTeMaTHKe MpOHC-
XOJMJT MHTEPECHHI H MalON3y4YeHHbIH Mpolecc HaKanJMBaHUs Npel-
NOCHLIOK. MaTemMaTHUeCKMe 3HAHHS pPACHPOCTPAHAJHUCHL Cpenu Bce
GoJiee IIMPOKUX KPYroB yueHHX. Mnen u pesy/bTaThl, HAKOMJIEHHbIE
B COYMHeHHAX JIeOHap/O M IPYTrHX MaTeMaTHKOB, COflepKaHHUE mepe-
BOJMMBIX KHHMI' aHTHYHBIX aBTOPOB, Hasuyue OGOJBIIOrO YHCJA IO-
CTaBJIEHHBIX M OCO3HAHHBIX, HO ellle He pelleHHbIX TeopeTHYeCKUX
M NPAKTHYECKUX 3a/lay — BCe 3TO BJIEK/IO K HOBOMY HAyYHOMY ITOJb-
eMy. JIyXOBHbI# I'HeT — eCTeCTBeHHOe CJeJCTBHE I'HeTa 3KOHOMHYe-
CKOTO M ToJiuTHYecKoro. ['ocy1apu 1 KHA3bS, CBETCKHE U 1leDKOBHbIe,
3aJlepKUBAJIU NIPOrPeCCHBHbIE CTPEMJIEHHs] BCeMH CPeICTBAMHU: yrpo-
3aMu, OpefaHHeM aHadeMe H (DU3UYECKHUM YHHUTOXKEHHUEM MYIKeCT-
BeHHbIX OopioB OynryLiero.

B 3THX yCJOBHSIX HAMETHJHCh [Ba IVIABHBIX HampaBJieHUs pas-
BUTHSI MAaTeMAaTHKH, B KOTODHIX MNOCJENHSsS JOCTHIVIA HAHGOJBIIMX
ycnexos. 1o OblIH: Cepbe3HOe yCOBepIIeHCTBOBaHMe aJrebpande-
CKOH CHMBOJIMKM M OpOPMJIeHHe TPUIOHOMETPUHM KaK 0COGOH HAayKH.

Eme coBpeMeHHHK JIeoHap0 reHepas JOMHHHKAHCKOTO MOHAIIEC-
koro opjaena Mopnan Hemopapuit (pox. 1237r.) usobpaxan c mo-
Moubio OyKB IPOU3BOJIbHble 4Mc/a. BrnpoueM, GyKBeHHOro HCYHC-
JIeHHS1 U3 TOr0 He NMOJYYHIOCh, TAK KaK Pe3ysbTat Jio6o# onepauiu
Han AByMs OykBamMM oO6s3aTelbHO 0603Hayaslcsi TpeThbeldl OyKBOH
(a+b=c, a-b=d u T. 1.).

[pogeccop  Tlapmxkckoro ynusepcurera Huxkonait Opesm
{1328—1382) 06061iH OHATHE CTENEHHU, BBe/Is JPOCHEIE NOKAa3aTe/ln
CTeneHH, NPaBUJ/a IPOU3BOJCTBA ONepalHil Ha/l HUMH U CllenHaabHYyIo
CHMBOJIUKY, TIpeaBapsasl (akTH4eCKH HJelo Jorapupma. Hanpumep:

1 1 . 2
— 1-p — 2-p =
=277, |—|=3%, |——|=8%
2.27 33 3-8

H T K.
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Kcratu 3ameTuM, 4TO B OLHOM H3 CBOMX coudMHeHHil Ope3M BBO-
JUT JO/NrOTy M HIMPOTY B IUJIOCKOM IPSMOYrOJbHHKE H HCIO/Ib3yeT
BBeJIeHHble TAKMM 06pa30M paHHHe (POpPMBbI NPSIMOYTOJIbHBIX KOOPIH-
HaT A1 rpaguueckoro H300pakeHHs MHTEHCHBHOCTH (PU3MUECKHUX
ABJIEHMH B 3aBUCUMOCTH OT BpeMeHH. [Ipu stoM om oTmeuas, yto
H3MeHeHHe MOGTH30CTH OT SKCTPEMyMOB CaMoOe MeJJIeHHOe.

B xonie XV B. 6akanasp Ilapmxkckoro yuusepcutera H. Illoke,
IIOMHMO JpOGHOrO IOKa3aTess CTelleHH, BBeJ TaKiKe OTPHLATEIbHbIE
¥ HyJIeBble 0KasaTe/M, OTpHLATe/NbHble YHC/IA, a TAKKE BHEC yCo-
BEpLIEHCTBOBaHHSA B ajre6panyecKyro CHMBOJIHMKY. B 3Toit cumBo-
JMKe HeT elle CIelHalbHOrO CHMBOJA JJISI HEM3BECTHOro, a
60JILIIMHCTBO CHMBOJIOB 06GPA30BAHO IYTEM COKPAIIEHHST CJIOB (CHH-

Komnueckas ajnreGpandeckas cMMBOsiMKa). Hampumep: 5° m o6o3na-

yaer 5 x~* (m— cokpameHnye coBa minus), a BooGe a*m o6o3Hauaer
ax~*. 3HakoMm KopHs cayxkuT R, (0T csioBa radix — KopeHb), 3Ha-
i &

KoM coxenus —p. Tak uto Bhipaxenue J 244137 —20 x72,
B3TOe HaMM Hayrajg, B cuMBoaMKe Illioke uMeno Obl Buj
R*.24p R, 37T m 20* m.

Bonbmo#t Bkjax B ¢opMasbHO-CHMBOJHYECKOE YCOBEPLIEHCTBO-
BaHue a/nrebpsl BHecau B XV u XVI BB. KOCCHCTH — MaTeMaTHKH
IOxnoit I'epmanuu, BocnpuHsABIKMe 3TH Haeu u3 HUranuu. Haspaunue
KOCCHCTOB NIPOMCXOZHUT OT HTaJNbSIHCKOTO CJOBAa COSa, T. €. Bellb,
KaK 0003Haya/och HeH3BeCTHOe B ypaBHeHHsx. OHM paspaboraiu
HECKOJILKO CHCTeM CHMBOJIOB, Bce GoJjlee YIOGHBIX JJIsl 3aMUCH MaTe-
MaTHUECKMX JHeHCTBHH, & HEeKOTOpble M3 HHX BBICKA3aJU B CBOUX
COUMHEHMSX HJeM, OJH3KHe K NMOHATHIO Jorapudpma.

Kaxkoe Obl, ofHako, 6oJbliOoe 3HAYeHHe HY HMeJa CJOXKMBIIAACS
B CpeliHHe BeKa TeHJEeHIIUsS] COBepIIeHCTBOBAHUS (HOPMBI, peliaromlel
poJiK B jajibHeHlleM pasBUTHHM aire6pbl M BOOOlle MaTeMaTHKH OHA
uMeTb He Morsia. HoBrlit mar Gbu1 CBSI3aH € yCreXaMu B aJirOpHTMHU-
YeCKM-ONepaTUBHOH 4acTH, CBSI3aHHOH C pellleHHeM HOBOro KJacca aJjl-
rebpanyecKix ypaBHeHHH— KyOHUeCKHX, 0 YeMpeyb OyAeTHITH HUKe.

Ycnexyu TPUIOHOMETPHH, O KOTOPHIX Mbl Bblle YIIOMHHAJIH, SIBH-
JIIChH CJIeNCTBHEM DAa3BUTHSI acTpOHOMMH. TPHIOHOMETPHS MO Cylle-
CTBY IOYTH BCe CPeliHHe BeKa fABJA/ACh YACTbIO ACTPOHOMHH, KyJb-
THBHPOBaBILeHCs] He CTOJABbKO B CHJY CBOErO eCTeCTBEHHOHAYYHOIO
3HAaYeHHsl, CKOJbKO B CHJIy HeOOXONVMOCTH COCTaBJeHHs acTpo-
JIOTHYEeCKHX TOpPOCKOMOB. PaKTbl TPUrOHOMETPUM GBUIM BOCIIPHHS-
Thl, KaK M Jpyrue (pakTbl MaTeMaTHKH, B GOJLUINHCTBE PH MepeBojie
Hay4HBIX TpaKTaToB ¢ apabckoro sisplka. IIpu sTom B mosie 3peHus
eBPONeHCKUX MaTeMaTHKOB OKa3bIBAJHCh JIOCTHIKEHHS aCTPOHOMOB H
MaTeMaTHKOB KaK aHTHYHOH I'pennu, Tak u GoJiee nosgHell apaGeKol
HayKH.

B XV B., Korga zajbHMe IJIaBaHHMSI CTAJIH BO3MOXKHEBI, KOrna
M3y4YeHHBbI MHP CTaJ PACIIMPSTLCS W NPeACTaB/]eHHs O HeM OBICTPO
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HU3MeHSJINCh, JIOMasi 3acCTBbIBIIME CXOJIACTHUECKHEe IpeNCTaB/IeHHUs,
PE3KO BO3POC MHTEpeC K aCTPOHOMHH. DTO Oblaa Iopa, HENOCpescT-
BEHHO NpeecTByouas oTKpuiTHi0O AMepuky (1492), nepBomy mia-
Bauuio BOKpyr A¢ppuku (1498), neppoMy KpyrocBeTHOMY MJIaBaHHIO
(1519), OTKpBHITHIO M JOKa3aTeJbCTBY TIeJHOLEHTPHYECKOH TEopHH
Konepunka (1473—1543). Ina TpUrOHOMETPHH HACTYIHJH CUACTIIH-
Bbie BpemeHa. M BoT, HakoHnen, B 1461 r. mosiBHIOCH COYMHEHMe
«[1Th KHUI' O TPeyroJbHHMKAaxX BCAKOrO POJa», B KOTOPOM BIEPBHLIE
TPUrOHOMeTPHS Oblia OTHesleHa OT ACTPOHOMHH M TPAKTOBaHA Kak
caMocCTosITe/IbHAsl 4acTb MaTeMaTHKM. Hamucan ero Hemenxkuii mare-
matuk HMoranun Miosnep (1436—1476), Gosiee H3BECTHBIH MOZ HMe-
HeM PernoMonTanyc (JaTHHM3MPOBAHHAs NPOU3BOIHAS OT HA3BaHHs
roponka KenunrcGepra, oTKyZa OH IPOHUCXOZLHJ).

B 370l KHUre cHCTEeMAaTHYeCKH PACCMOTPEHBI BCe 33aa4M Ha OIlpe-
Jie/ieHNe TPeYroJbHUKOB, JIOCKUX U CheDHUECKHX, 10 3aJaHHBIM 3J1e-
menrtam. Ilpu stom PernoMoHTaHyC paciuMpus HOHATHE YUCIA, BKIIO-
YUB B HEro MppauHoHaJbHOCTE, BO3HUKAILYIO B C1yyae reoMeTpHye-
CKHUX HECOU3MepHMoCTell, M NpuJaras anreépy K pelleHHIO IeoMeT-
pudeckux 3apad. Tem caMbiM ObIA CyHIECTBEHHO HAPYIIeHA aHTHYHAS
TpPajuIlisl U OTKPHITO HOBOE MOHMMAHHe IIpeIMeTa TPUrOHOMET-
pMH M ee 3ajau.

PeruoMonTan mnpojo/KH/ HayaTylo paHee JPYTUMH yYeHBIMH
pabory mo cocTaB/eHHI0 TabJHL TPUrOHOMETPHYECKHX (YHKUHH.
Ero Ta6nuna cUHycOB HMMesja 4YacTOTy uYepe3 KaXKIYyl0 MUHYTY H
TOYHOCTb JO CeJbMOro 3Haka. lJs 3Toro BeJHUYHHY pajuyca obpa-
3ywouieli OKpPYKHOCTH OH 6paj paBHoil 107, Tak Kak XeCSITHYHBIE
Ipobu emme He Oblin u3BecTHbl. OH BBeJ B NPAKTHKY TPHUTOHOMETPH-
yeckue ¢yHKimH, nosyduBmue B XVII B. HasBanus rtaHrenca u
KOTAHTeHCa, COCTAaBUB TaOJUIy HX 3HAueHHi.

TlonBenem wuTOrH, He yMHOXKAfA KOJHMYECTBO NpHMepoB. B Teue-
uue V—XV BB. B EBpone nocreneHHo cjoKunach cucremMa odyde-
HUS, BKJIOYABIIAs B ce0s MaTeMaTHKy,— CHCTeMa, uepe3 KOTOpYIo
pEeryJsipHO NMOMOJHAJCSA C/I0H 00pa30BaHHBIX JIOJeH. YueHble, HHTe-
pecoBaBIyecsl MaTeMaTHKOH, U CTYLeHTbl YHHUBEDCHTETOB yCBAUBAJIH
JOCTHKeHHs: aHTUyHOH I'pennu, Busantuu, apabosi3bluHBIX HAPOJOB
Buixknero Bocroka u Cpenneil A3Hi uepes mOCPeACTBO UPOKO pac-
IPOCTPAHUBILEHCS NPAKTHKH NepeBoja apabCKUX pyKONMceH Hayy-
HOrO COJIepKaHHsl Ha JIATHMHCKUH $I3BIK — YHHBepPCAJ/bHBIA SA3BIK
HayKH CpelHeBeKOBbsl. Maremaruka pasBuBasach B CBSI3H C IIPaKTH-
YeCKMMH 3ampocaMH TeXHMKH M MOpeIJ/aBaHUsA, B CBA3M C yeM BHa-
yajie MeIJIeHHBIH TeMI Hay4YHOH JKHM3HM K KOHIY paccMaTpHBaeMoro
nepuoja 3aMeTHO yCKopHJIcs. bobinoe ctuMynupyiomiee Bo3ieicTBHe
Ha pasBUTHEe MaTeMAaTHKM OKas3a/M NMPOrpecCHBHEIE TeUeHHs CpeiHe-
BeKOBOH ¢usocouu, ujxeosoruueckdss 6ophb6a MNPOTUB 3aCHJIbs
1epKBH, (heofanoB, NPOTUB 3aCTHIBIIMX CXOJACTHYECKHX NOI'M, OCBf-
I[aeMBIX ABTOPUTETAMH U IIOJIMTHKOH CBETCKHX M JYXOBHBIX pelpec-

114



cuit. OnpeneneHne Mecta MaTeMaTHKH B CHCTeMe HAayK KakK a3Gyku
€CTeCTBO3HAHHS, HJIH, KaK IOC/Ie[lHee MHAUe HAa3bIBA/IM, HATypaJbHOR
¢uocopun, cTabUIM3UPOBAJIO ee NOJOKEeHHe U YCKOPHJIO IpPOLect
CO3/aHUsl B MaTeMaTHKe (yHIaMeHTa OCHOBHBIX 3HAHHH, HAKOIJIEHHS
NPENNOChUIOK Jijis HOBBIX ycrexoB. COBOKYNMHOCTb BO3JEHCTBYIOMIMX
Ha MareMaTtHKy (aKTOpOB OKasasnachb TaKOBOH, UTO B HeH ompefne-
JIMIHCh HauGoJblide yCHoexH B CO3[aHUM (OpMasbHO-CHMBOJIMYE-
CKOH CTODOHKI ajare6pbl U B TPUrOHOMETPHU. DBII TakiKe BHICKA3aH
M NylleH B HayuHbIil o6uxox, ocoGenHo B XV—XVI BB., psn Mbic-
Jiell, uMetomux OGOJIbINOE 3HAUEHMe JJIs1 mocienymomero: obobmeHne
NOHATHS YHcJ/a, o600ImeHHe MOHATHS CTeNeHH, NPEeJBECTHHKH CHC-
TeM JorapupmoB. HeoGxonum Obln nmpakTuieckUil ycneX, XOTs OB
He60JIbIIOH, HO NpaKTHYeCKHH, 4TOOBl BCS Macca HAaKOIMJIEHHBIX
OPEANOCHIIOK MpHILIA BO BCe YCKODSIOUleecs JIBHXKeHHe.

Maiemartuxa cpenneBekoBoit Pycu. Ilon cpenuesekoroii Pychio
MBI 371eCb NOHHMaeM BeChb KOMIJIEKC PYCCKHMX KHS2KECTB, BeIYILYIO
posb B KotopoM Hrpasu: Kuesckas Pycy (X—XII BB.), Baagumup-
cko-Cyspnanbckoe KHskectBo (XII—XIII BB.), Hosropox (XIII—
XV BB.). Taxenas ucropuueckas cynb6a HaUIMX PYCCKHX 3eMeslb
noBeJja K TOMY, YTO YHCJIO HENOCPEJCTBEHHBIX CBHJIETEIbCTB COCTOS-
HHSl HayK B 3TH BpeMeHa Ha Pycu pe3ko yMeHbliWJoch. 3ajpaua
MONOJIHEHHs] HCTOYHHKOB HCC/IeIOBAaHMs U JIeTalbHOr0 H3yUeHHs yiKe
JIOOBITBIX aPXe0JIOraMH, 3THOrpacdaMy ¥ HCTOPHKAMHU JAHHBIX SBJSET-
csl akTyalbHOH M ellle He pemleHHofl. Hanuunble MaTepuasbl nos-
BOJIAIIOT JaTh CJAENYIOUIYI0 OOLIYI0 XapaKTepUCTUKY MepPBhHIX 3TAnoB
PasBHTHsI MaTeMaTHKH y Hac Ha Ponune.

Yxe B Hauate X B. HAa Pycu cyuectBoBana mHCbMEHHOCTb.
TecHrle cBsa3u ¢ Busantueil cnoco6eTBOBANMM YCKOPEHHOMY NpHoGpe-
TEHHIO 3HaHMH. Maremaruyeckoe, B 4aCTHOCTH, 06pa3oBaHHe HaXo-
JMJIOCh Ha ypOBHe eBpomnefickoro. IIpu nBope KHeBCKoro kHs3sa Bua-
numupa CearocnaBuua (pog. 1015) Gbuio HasaxkeHo oGs3artesbHOe
KHIDKHOe yueHHe mnpujaBopHelx. Ilpu $pocnase Mynpom (978—
1054) nefictBoBana mkosa. Ot Toro BpeMeHH JO HAC JONILIH 3aMeya-
TeJbHBIE JIUTEpaTypHble M OOLIEKYJIbTypHble MaMATHUKU: «Pycckas
npasja», «[loBectb BpeMeHHBIX Jer», «CinoBo o nosaky Hropesey,
pasHoo6pasHble JIETONHCH. ADXHUTEKTypHble MAMATHHKH H apXeoso-
rHuecKHe PaCKONKHM JAIOT BCe HOBbLIE MOATBEPIKIEHHs OTHOCHTEIbHO
BLICOKOTO YDOBHSl TEXHMKH M KYJbTYPbl B PYCCKUX KHSIKeCTBaX.

ITpaxTnueckve X03HCTBEHHO-TeXHHYECKHE MaTeMaTHYeCKHUe CBe-
JleHMs] M pacyeTbl 3amMCBIBAJMCL C IIOMOIIbIO NECATHYHOH aja-
BUTHOH CHCTeMbl HyMepalMH, CXOLHOH C rpedeckoil aJjdaBUTHOK
cucreMod. K ci0oBy 3aMerum, yTO 3Ta CTapocjaBsiHCKas HyMepauusi
HCINOJIb3YeTCs] U B HALIM JHU B ePKOBHBIX KHUrax. Ta cUcTeMa npak-
THYECKH He OrpaHMuMBa/a BeJlHUHHBI YHcel. B JOKymMeHTax BcTpe-
YaloTCsA MHOTAA M oueHb GOsbIIMe YHCHA, /s KOTOPBIX CYIIECTBYIOT
ocobble HaszBaHus. B o6biuHOM, «Masom», cdere 10* HasbiBaJOCH
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HeBeHeM, nosiHee — TbMo#, 10°— nernon, 10°— seoznp. Ilo apyrok
cHCTeMe, «BeJMKOro» cdera, TbMoH HaspiBasu 10%, sermom — 10'2,
neonp — 10*, Bopon — 10*%, xomona — 10°® uau 10*°, nocse yero
NPOCTOAYLIHBIH JieTonucel 3asBJs1: «Cero e 4uc/1a HeCTb GoJblIey.

IToMuMo BBIUMC/IEHNH NPAKTHYECKOro XapakTepa, OdYeHb PAaHO
HAUMHAIOT BCTPEYaThCsl TeopeTHYecKHe BONPOCH M 3a/lauM, COCTaB-
JAeHHble Yucao00HaMH. JIpeBHeHIelt coxpaHuBIIedCs cHeuaabHO
MaTeMaTHYeCKOH PYKOMHUCBHIO sBJsIOTCA 3anucH Kupuka, HoBropoz-
CKOro JbsiKoHa, qatupyemble TouHo 1134 r. [Ipumepamu tagkux 3ajpad,
COOpaHHBIX H3 DAasHbBIX DyKoOmHUceH, sIBJSIOTCH:

a) Brlunciienue, CKOJbKO MecsilieB, Helenlb, JHeH M 4acoB Ipo-
TeKJ0 OT COTBOPeHHS MHpa (1O NPaBOCJAABHBIM BEDOBAHMAM, K
1134 r. ucrexkjo 6642 roxa);

6) 3ajauu Ha BBHIYHCJEHMe Nporpeccuii, o6pasyeMblX C NOMOLIbIO
coo0paKeHMH O MpPOrpecCHpyolleM NPUIJIONE CTax;

B) Brluncienne pasmepoB 3emiau, Cosnua ¥ JIyHBI 1O TaHHBIM
u3mepenuit dparochena (III B. go H. 3.) ¥ cBsA3aHHOE C 3TUM NpH-
G/MKeHHOe BBhIYMC/IeHMe yucaa m=3,125.

r) Tpyaguass TeopeTHKO-4HCJIOBas 3ajaya O BBIYHCJEHHH JAT
penuruos3Horo npasisuka nacxu. Ilociennuit HacTynaer, Kak u3Be-
.CTHO, B MEpPBOe BOCKpeCeHbe MOC/e BeCeHHEro mosHo/yHus. Becen-
HHM CUHMTaercsi IMOJHOJYHUe Mexxay 21 mapta u 18 anpens. 3anada
COCTOUT B CDABHEHHM INePHOAMYECKMX IIKaJ COJNHEYHBHIX JeT, JyH-
HBIX MecsileB, ¢ yueroM MeroHoBa mukJ/a (19 cosHeuHbIX JeT = 23D
JIYHHBIM MecsiliaM), CEMHIHEBHBIX NepUOJOB HeLelH, MeprojoB obpa-
wenust 3emin u Jlyuel Bokpyr Connua. Ilosnyuaercs cioxuas nepu-
OIMYHOCTb JAT INPAa3JHUKA M CBS3aHHBIX C HMM IIOCTOB, IJIHTE/b-
HocTbio B 532 rojga (BesMKMH HHAMKTHOH). MBIl ee 37ech OCBelATh
He OyJeM; OTOLLIEeM HHTepeCyIoUMXCsl K 06CTOSATeNbHOMY COUHHEHHIO
JI. B. Uepennuna «Pycckaa xpoosorus» (M., 1944).

OG6uu#i co BCeMH roCyIapCcTBAMH XOA Pa3BUTHS HAyKH U KyJib-
Typel Ha Pycn 6bl1 HacH/ILCTBEHHO NpepBaH B NepBOH MOJNOBHHE
XIII B. wu3-3a namecrBus Ttarap (bareii, 1240) m KpectoHOCHEB
(1242— 6utBa Ha Uynckom o3epe). Pycckuit Hapox ucTekasns KpoBbio,
HO OTCTOSIJ CBOIO IOCYNapCTBEHHYIO H HalMOHANbHYIO CAMOCTOSATENb-
HocTh. butBa Ha Kynukosckom nosie B 1380 r. Ghbiia HauyasoM KoHLA
TATAPCKOTO Wra; OHO OKOHYaTelbHO OBLIO cBeprHyro K 1480 r.
OpHako HamajeHUs] HHOCTPAHHBEIX HHTEPBEHTOB H GOJIe3HEHHBIH Mpo-
Lecc JIOMKH (peoflalbHOr0 YKJaga U CTAHOBJIEHHS €IMHOrO MHOIOHA-
uMoHanbHoro rocypapersa B nepuop ¢ XVI mo XVIII B, 1. e. 10
BpeMenn napcrBoBaHus Ilerpa I, eme cuibHO 3amepKMBa/iM pPOCT
X03sHCTBa, KyAbTYpH U Hayku. Onpenenuyioch AJUTeNbHOE OTCTaBa-
HHe Hawel PoquHbE OT eBpONeiiCKUX CTPaH U B 06JIaCTH MaTeMaTHKH.

Maremaruka snoxu BospoxpmeHusi. Matemaruga M ecTecTBO3HA-
uue BooGue B XV—XVI BB. B EBpomne paspupanuch B 06CTaHOBKE
OypHBIX M3MEHEHHH, CBA3aHHBIX B CBOEH 3KOHOMMYECKOH OCHOBe C
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HAyaBUIUMCS pasJioxkeineM (eonajbHOro oOlIeCTBA M YCTAHOBJIEHH-
eM GypiKyasHO-KamUTaJMCTHUECKHX OTHOomeHH#. Mamenenus mpo-
HCXOIUJIM B NPOMBILLIEHHOCTH, BBLIHBAACH B (GOPMY MaHy(akTyp C
XapakTeDHBIM JIjisi HUX pasfeneHueM Tpyla M BBeleHHeM MAaUIMH R
TeXHUYeCKUX ycoBepuieHcTBOBaHMi. HeBuaganHoe paHee pasBHUTHe
CTaju TMOJyYaTh TOPrOBble CBS3M M MOpeI/aBaHHe, CONPOBOXKJae-
Mble BEJMKUMH reorpajuiyeCKMMH OTKDHITHAMH. B mnojuTHYeCKOM
OTHOUIGHUH H3MeHEHUs COCTOSIJIM, B OCHOBHOM M TIJIaBHOM, B TOM,
YTO MOLIb U BIHMsSIHHE (peOfaTbHOrO ABOPSAHCTBA OBLIM CJIOMJEHBI NOA
HaropoM KOPOJIEBCKOH BJIaCTH NPH MOAJEp:KKe ropokaH M obpa-
30BaHbl KPYIHbIE, 110 CYLIECTBY HAlMOHAJAbHble MOHApXHuH. Haxowern,
pacuBer KyJbTypbl ¥ HcKycctBa B Mranuu, ®panuyn u gpyrux crpa-
Hax, u3obpeTeHHe KHUromnedaranus (B cepenure XV B.) onpenentan
COBEpIIEHHO HOBHII YDPOBEHb YMCTBEHHBIX 3alPOCOB M 3aHATHH Bce
pacnpocTpaHsionerocss Kpyra Jojes.

«M uccslenoBaHMe NPUPOABI COBEpIIANOCh TOTAA B OGCTaHOBKE
BCeoOuIelt peBOJIIOINH, OYAYYd CaMO HACKBO3b PEBOJIIOLMOHHO, Belb
OHO JIO/IXKHO GBLIO ellle 3aBOeBaTh cebe MPaBo HA CYIIECTBOBAHUEY,—
3ameyas . Durenbc («[Iuanektuka npupopw», 1949, crp. 4). B 310
JKe BpeMsl ONpPeNeH/INCh Cepbe3Hble YCIeXH B MaTeMaTHKe U acTpo-
HOMMH, IO3[Hee B MeXaHHKe.

Kak Mbl nokasanu Bbilie, BaXKHefillMe JOCTHXKEHUs MaTeMaru-
KOB cpefHeBekoBoH EBponbl oTHOCHAMCh K o6GnacTd ajre6pol, K
VCOBEpPLIEHCTBOBAHMIO ee amnnapara ¥ CHMBOJMKHU. Pernomonran
o6orats IpU 3TOM NOHSATHe YHCJIA, BBeAs PaAMKaJIbl ¥ Ollepallii Hag
HAMH. DTO IO3BOJISJIO CTaBUTh NPOGJeMy pelleHHsT BO3MOXKHO Go-
Jlee IIMPOKOro Kjacca ypaBHeHMH B pamukasnax. M B atoit uMenHo
06/1aCTH GbUIM IOCTHIHYTHI IIeDPBble YCIeXH — pelleHbl B pajuKajiax
ypaBHenusl 3-i u 4-# cTemneHH.

Xop coOmiTHi#, CBSA3aHHBIX C 3THM OTKPBITHEM, OCBelIaeTcs B
JHuTepaType pasHopeurBo. B OCHOBHOM OH GbLI TaKOB: Mpogeccop
(c 1496 mo 1526 r.) yuuBepcurera B bosionbe (Mranus), nexkuit Cuu-
nuoH aeib Peppo, Hames GopMyJy A/ HAXOKIEHUS MONOKHTE/ b
HOrO KODHsl KOHKDETHBIX ypaBHeHHMH BuAa x° + px = ¢ (p >0, ¢ >0).
On nepxas ee BraiiHe, npubeperasi ee Kak Opy:KHe IPOTHB CBOMX
NPOTUBHUKOB B Hay4HBIX aucnyTax. K KoHuy jmHeit cBoMX OH C006-
U/ 3Ty TallHy CBOeMYy DOJCTBEHHHMKY H IIPEEMHUKY MO JOJAKHOCTH
Anunbany nenna HaBe n yuenuky cBoemy — Puope.

B Hauase 1535 r. mosmKeH OBbLT COCTOSITHCS HAYYHBIN IOELMHOK
®uope ¢ Hukono Tapranbs (1500—1557). Tlocaenuuit 6o Tasnant-
JIMBBIM YYeHBIM, BBIXOAIEM H3 GefHOH ceMbH, 3apabaThiBaBLUIUM Ccele
HA XU3Hb IIpeNoJaBaHueM MaTeMaTHKY U MexaHukH B ropojax Cesep-
Ho#t Mranuu. Y3uas, uto ®uope Biageer gopmyoit Peppo u roro-
BUT CBOEMY NPOTUBHHUKY 33724 Ha pellleHHe KyOUYeCKMX YpaBHe-
Hu#, TapTanbsi cyMesn 3aHOBO OTKDHITH 3Ty GopMyJy, 4To obecre-
4ua0 eMy nobGeny B AucCnyTe, coctosiBuiemcs 12 c¢eBpans 1535 r.
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Merop, Tapranby, Kak, no-suauMomy, u Meroy Pepro, cocrosn
B nojbope noaxoasuei Gopmsl anredbpandeckoil UppanuoHaIbHOCTH
AU1s1 BbIpaXKEHUs] KOPHsl ypaBHEHUH yKa3aHHOroBbIe BUAA: X* +px=¢q

(p>0, g >0). TIpeanonoxus, uto x=}/ u—3/ v, IOICTABUB 3TO BhIpa-
KeHHe B ypaBHeHHe H NOJOXKHB p=3}/ v, OH NMOMYYHJ CHCTEMY:

u—v=g;
P
UU——27 .

Hurepripetvpys ¥ v KaK KOpHH KBajpaTHOro ypasHeHus, Tap-

e
-y T2 —+

Bckope Tapranbs cmor pewarh ypaBHeHus Buga x*=px-+q (p>0,

¢>0) noxcranoBkoit x=};/ u-+j/ v. Hakonen, oH CoOOCLHI, YTO
ypaBHeHMs BHJA X° +g=pX CBOXATCSA K NpenbAyIieMy BUIY, HO He 1a
crnocoba cBefieHHs. TapTanbs Jo/ro He MyGMHKOBaN CBOErO Pe3yiib-
tara. [IpnunH sTOMy GbUTO JBE: BO-NepBHIX, Ta XKe NPHYMHA, KOTOpast
ocTaHaBiauBana U Peppo; BO-BTOPLIX, HEBO3MOKHOCTb CIIPABHTHLCSA
C HENPHUBOJMMEIM c1ydaeM. IlocenHHIT COCTOMT B TOM, YTO €CTh ypaB-
HeHHs x°=px g, KOTOpble UMEeIOT JIeHCTBUTENbHBIH nonomzrrenbx-nalﬁ8
2
KOpeHb He3aBUCHMO OT TOr0, HMeeT MeCTO HepaBeHCTBO <%> 2(%)
unn Hetr. OxHako ¢opmyna Tapranby He jaBana pelieHHs BO BTOPOM
c1yyae, TaKk KaK He ObUIO BO3MOXKHOCTH MNPaBHJILHO TPAaKTOBATh
MHHUMBle 4HCJa, moJyudaiomuecs npu stoM. HenpuBoguMmeldi cayuaid
nosBasaca y Tapranby ¥ B ypaBHeHHAX BHia Xx°4-g=px.
Onuaxo tpyn Tapranby He nponasn AapoM. 3HaYMTeNbHbIE pe3yib-
TaThl MaTeMaTHKH, Korja CO3peBalOT HeOGXOAMMble M JOCTaTOYHLIe
YCJIOBHS JIJIS1 MX NOSIBJIEHHS], HAUUHAIOT GYKBAJbHO «HOCHTHCS B BO3-
AyXe» M CJYKHUTb OpeIMeToM 3aHaTHH Muorux ydeneix. C 1539 r.
KyOHYeCKHMH YpaBHEeHUsMM HauuHaer 3aHuMarbcs Kappano (1501—
1576). UenoBek cTpaHHoOil 1 6ypHOIl CyabObl, HANOJHEHHBIH NPOTHBO-
PeUMBLIMH M Hepelko TPYAHO OObICHUMBIMH NOCTYNKaMM, Gorarbli,
00pa30BaHHbIH M TaJaHTJIUBLIA, OH CTPACTHO JIOOHJ Hay4YHble 3aHs-
tHA. Punocodus U MaTeMaTHKa, MeIUIMHA U ACTPOJIOrUs SBJAIUChH
npeAMeToM HeoGy3jaHHbIX yBjedeHudi Kappano. Yceabimmas o6 oT-
KpoiTvH Tapranby, OH MPUJIOXKHI MHOTO YCHJHH, YTOOBI BBLIMAHHMTh
TaHHYy y OCTOPOIKHOrO U HeloBepuuBoro TapTanbu M yKPaCHTb 3THM
pe3yJIbTaToOM 3ayMaHHYyIO KHUTY «Ars magna...», T. e. «Benuxoe uc-
KYyCCTBO, WJIM O MpaBuiax ajre6pbl». B KoHLe KOHIOB 3TO yIaJoCh;
sarteM KapnaHo cOGCTBeHHBIMH YCHJIHSIMM YCTPAHUJI HENONHOTY CO00-
[IEeHHBIX CBeJEHMH, U KHUra nosgBujach B 1545 r.
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D10 6osblioe counHeHne (40 ryiaB) comep:KUT He TOJILKO IpaBuia
aireGpaMuecKMX oOmepanuii M IpHeMbl HAaXOXAEHHUS ypaBHeHHH
NEepBBIX TpeX CTeneHel, HO M 3/1eMeHTBbl oOLIel TeopHH ajrebpaude-
ckux ypaBHenuit. Tak, Kapaano BBen peryJisipHbiff cnioco6 cBeneHHs
MOJIHOrO KyOuueckKoro ypaBHeHusl ax’+bx*+cx+d=0 k Buny,
B KOTOPOM OTCYTCTBYeT YJIEH C KBaJPaTOM HEM3BECTHOrO, C MOMOIIbIO
OACTAHOBKH X=x,-+A U PACIpPOCTPAHHUJ ero Ha ypaBHeHHs 4-# CTe-
nend. B «Ars m-agna» BEICKA3aHO MHOTO TeOPEM O B3dHMO3aBHCHMOCTH
KOpHell M KO(POHUIMEHTOB: O IOJOXKHTeJIbHBHIX H OTPHHATEALHBHIX
(HasbiBasi UX «(DUKTUBHBIMH») KOPHSX, 06 HX CyMMe M ADYTHe Teo-
peMbl, HanmpHMep: ecIM B YPABHEHHH BCe UJeHbl, CTOsIIME B JIEBOH
YacTH, UMEIOT CcTeneHb GOJbIIYIO, YeM CTeNeHH 4YJIeHOB NpaBod ua-
CTH, TO ypaBHeHHe MMeeT OIMH M TOJbKO OJHH MOJOXKHTENbHBIH KO-
penb. Haxonen, Kappano mnokasan JenuMocTb afreGpandeckoro
noauHoMa P,(x) Ha x—x,, TAe X, — KopeHb ypaBHeHus P, (x)=0.

KappaHo BK/IOYHJI B CBOIO KHHUTY M MeTOJ pelleHHs1 ypaBHeHHH
4-i cTeneHM NyTeM CBeleHHS 3a1d4u K KyOGHUecKoil pe3o/ibBeHTe, OT-
KpHTHH ero yuenukom JI. @Peppapu (15622—1565). TlosicHum sToT
MeTOJl Ha TpHUMepe 331a4H, 3ananHoll KapaaHo HTanbsHCKHM MaTeMa-
tukoM . Kossna u xortopyio peman Peppapu. 3ajgaua raacuma:
«Pasgenuts uucio 10 Ha TpU yacTH Tak, 4TOGEI OHH COCTABJSIIN Te0-
METPHYECKYIO ITIPOrPECCHI0 U TpPOHM3BeleHHMe IepBEIX JABYX uacTeit

3 3
paBHsasmoch 6». Ilo ycmoBumio: %:x=x: %, %-l— x4+ % = 10,
OTKyJa NojyyaeM ypaBHeHHe x* + 6x® 4 36 = 60x. JonomHum oGe
4acTH, NOOMBAsACh, YTOGH! J1eBas 4acTb CTana TOJHBIM KBazpaTOM:
(x*4-6)’=60x+6x*. To6aBuM K o6Geum yactaM mo 2(x*4-6)¢-4-£%, rae
¢ eure npeACTOMT onpenenutb. [losyunm

(%* 46+ £)*=60x -+ 6x°+2 (x*+-6) £+ 12,
(%64 £)*= (2¢+6) x* - 60x (£ +- 121).

UIH

YcnoBueM TOro, 4To NpaBas CTOPOHA SABJSAETCS TOJHBIM KBaJpaToM,
IBJIfieTCsl, KaK H3BeCTHO, PABEHCTBO HYJIIO0 AMCKPHUMHHAHTA. D10 Pep-
papu 3anuchbiBaer Tak: 30°=(2¢+ 6) (¢* 12¢), cBons 3anauy K peiue-
HHI0 KyOuuecKo# pesonbBeHTHl. [IpHeM, oueBHAHO, siBisieTcst OGIIMM
Ang ypaBHeHMH 4-# creneHu. KappaHo npHBOIMI K 3TOMy BHIY
ypaBHeHHe, He COJep:Kalllee usneHAa C HEM3BEeCTHBIM B 1-ii cTemeHu

. k
TMOACTAHOBKOH )C=-y— .

Mbl He GyzeM OCTaHABJMBATBCS HA TATOCTHOM criope Taprajbu
u Kapnano o npropurere oTKpbiTHsA. Cop 3TOT NMOPOAMJ OrPOMHYIO
nuTepatypy. Muorue aBTopsl 0 HAIMX JHel BO3BPAILAIOTCS K HEMY,
BHOBb M BHOBb BBHIBHMTaioTCsl oueHKHM Taprambu, Kapuawo, o6eros-
TeJILCTB OTKPBLITHS ¥ MX CBfA3ell C IIMPOKUM KPYIOM COBPEMEHHBIX UM
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HCTOp HUeCKHX COOLITHH. K 3Tolfi muTepaType M OTHOCHTCA LENHMKOM
3aMeyaHHe, CHelaHHOEe BhIIE, O DPa3HOPEUHBOCTH H3JI0XKEHHH 3TOrO
BOIIPOCA.

Crouib GBICTPHIE H TIOpa3UTe/IbHBIE YCIIEXH B HAXOKAEHHH (hOPMyIbl
_pellleHusi ypaBHeHM# 3-ii W 4-ii CTeleHM TOCTaBHJIU ITIepel MareMa-
THKaMH npo6JIeMy OTBICKAHHS pellleHHH ypaBHeHWH JoObIX CTere-
Hedl. OrpoMHOe YHCJIO TIOMBITOK, YCHJIHS BUIHEHIUMX YYEHBIX He IPH-
HOCHJIM ycreXxa. 3ajaya ¢ TeYeHHeM BPeMeHH NpeoGpa3oBbiBanach
CTajla TPaKTOBaThCsl KaK 3a4a4a 0 BO3MOXKHOCTH HJIM HEBO3MOXKHOCTH
pelienns anre6pavdyecKMX YpaBHEHHIl CTelleHM n==5 B pajukajax.
B nouckax pewenust s1oil nmpo6sembl npoteko okoso 300 ser. Tob-
ko B XIX B. AGennb (1802—1829) nokasas, 4yTo ypaBHEHUs CTENeHH
n>4, pooGe ropopsi, B pagukaiax He pemaiorcs. [alya cBssan ¢
KaXJIBIM ypaBHeHHeM CIleLMaJbHYI0 TPYNNy INOACTAHOBOK €ro Kop-
Hell — rpynny Tlanya, u cBenm mpoGiaeMy K HCCIEIOBAaHHIO CTPYK-
TYPBl 3TOH TrpyNINbl, ee pa3pellMMOCTH. B cienyioliem ceMectpe Mbl
OCTaHOBHMMCsl IOZpoOHee Ha 3TOM BOINpOCe, TaK XXe Kak M Ha Oolee
obuiei nocraHoBKe 3ajau Teopuu lanya: BHIPA3UTh PaUOHAIBHO
KOPDHH 3aJlaHHOTO ypaBHeHHs yepe3 KOpHH Jpyroro, GoJiee IPOCTOro
YPaBHeHHUs.

Ha nytu cospanus obueil Teopuu anreGpaudecKux ypaBHEHHH H
Croco6oB HX pelleHHst CTOSJIM ellle JBa MPENsITCTBUS: CI0XKHOCTDb, He-
yA0GCTBO nosyyaeMblX GopMy/I H Hepa3bsiCHEHHOCTb HellPHBOLMMOTO
cnyyas. IlepBoe cocraBnisiio 4HCTO MpakTHYeckoe Heyxo6cTBo. Ero
Kapnano ycrpansier, npeasiaras HaxoguThb KODHHM ypaBHeHHIH mpHu6-
JIMIKEHHO C TIOMOIIBIO TIPABHJIA ABYX JIOXKHBIX NIOJ0XKeHHH, U3BECTHOIO
elile OT erunTdaH U 0 CYIIeCTBY NPUMeHseMOro U B HalM JIHH B BHIe
NpOCTOH, MJIM JAMHeHHOH, HHTepnoasauuu. Bropoe npendarcTeue UMeeT
Gonee rayGoKkie KOPHH, a NIONBITKH €ro NPeojIoJIeHHs] TOBeJIH K BeCbMa
BaKHLIM CJIEICTBUSM.

¥Yxke Kapnano ynoMiHaeT 0 MHUMBIX KOPHSIX, HMEHYSI HX CO(H-
CTHYECKMMHU; MoKasbiBaer Ha npumepe x-+y = 10, xy = 40, u4to 311
KOPHH BCTPEYAIOTCH MOMAapHo, T. e. X,,, = 54}/ —I15, Ho pemurs Ta-
KOro poJia ypaBHEHHs CUMTAeT HeBO3MOXKHEIM.

IlnogoTBOpHAast M cMesiast TOMBITKA CIIPABUTHCS C HelPHBOIAUMEIM
clyqaeM TPUHAJIEKUT HUTAJbSHCKOMY MaTeMaTHKy H HHXKeHepy
P. Bom6ennu u3 Bosonsu. B counnenun «AsreGpa» (1572) on BBen
(opMasIbHO MpaBuJia eHACTBUH Haj MHUMBIMH M KOMIUIEKCHBEIMHM UHC-
JIaMH, ONUPAIOIHecs Ha NpaBuaa: + i- 4 i =—1, 4+ i-F i =1, ycra-
HOBMJI, YTO BCE BBIPAXKEHHS, COJiepKaliue ,CopUCTHIeCKHe MHUHYCH
Kapnano, npeoGpasyiorest kK BUny a-+bi. Ha KoHKpeTHOM mnpumepe
x*=15x+4 Dom6essiu nokasasa, YTo B HENPHBOJAUMOM Ciydae Be-
IeCTBEHHBIH KOpEeHb IToJydaeTcs KaK CyMMa IBYX KOMILIEKCHBIX YH-
cet Buza a-+bi u a—bi. Merox BomGesnn coCTOUT B CleRyHOLIEM:

b2 a\?
NyCTh 1aHO ypaBHeHHe X*=ax-}+b U MMeeT MecTo (7) — <§) <0,
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caefloBaTeNbHO (hopMy.Jia

3
b . a\s
=) VG -6+ V()
HenmpuMeHHuMa. Bowm6Genau I/ICXOI[I/IT H3 TOTO, YTO BBIpAXKEHUS BuUIA

3
]/ a;l;]/ﬁ BXOAsIIIME B 5Ty POPMYJIy, TOXKe MOTyT GBITh Tpeo6paso-

BaHHl K BUAY p—H/q Ho.noxms]fa j;Vﬁ p+ ]/q , OH IJ19 OI-
peflesieHUsl p ¥ ¢ TIOJyYHJI J1BA ypaBHEHHUs:

o
PA3pg=u p'—q=y/o —f=1.
s onpeneneHuss p M3 3TOH CHCTEMBbl MOJIyYaeTcsi ypaBHeHHe

4p* = 3yp + a. B 4aCTHOCTH, eC/IH NONOKHTE @ = 5,

B=(§)2—<—§—)3, 10 y=5 n x=p+V g+p—Vg=2p.

Onnako 310 oGbsicHenne DoMGessii — BCEro TOMBKO 0OGBACHe-
HHe, OHO He 00Jer4aer pellleHHsl HEIPMBOJAMMOro cjydasi, u6o ypas-
HenHe 4p’=3yp+ o To XKe, uTo ypaBHeHHe HcKomoe. Ho BBegneHue
IV 4acTHBIX nesedl oOMHMX onepanuif ¢ KOMIVIEKCHBIMH YHC/IaMH
BrBUTaeT «AsireGpy» bombensn B uucsI0 GmKafIMX NpeaLecTBeH-
HUKOB pabor ['aycca no atomy Bompocy.

Poct copepxanus MaTeMaTHUeCKHX 3HaHHH BCeTJa TECHO CBsI3aH
C pa3BHTHeM MareMaTHyecko# cumBosuku. IlocnepHsis, xorna ona
JIOCTATOYHO XOPOILO OTPAXKaeT PeaJbHYIO CYLUIHOCTb MaTeMaTHYeCKUX
onepanui, aKTUBHO BO3ZeHCTBYeT HAa MaTeMaTHKy M caMa npHobpe-
TaeT omnepaTHBHbIE CBOMCTBA. B HCTOpHM MaTeMaTHKHM HCTOPHIO CHM-
BOJIOB MOXKHO YTNOAOGUTb HCTOPHH OPYAHH TPy/Aa, IO KOTOPHIM MOXKHO
MHOTOe BOCCTaHOBHTb M TIOHSITb.

B paccmaTpuBaeMoe HaMM BpeMsi NPOHCXOIUJ GBICTPHIN mepexof
OT cJoBecHOH (pHTOpHUecKoH) anreOpbl K ajnre6pe CHMBOJHYECKOH
NyTeM COKpalleHHus (CHHKOMMPOBAHHS) CJIOB, a 3aTeM BBEJeHHs CHMBO-
JoB. ¥Ye y Kaprano nepexop sTor odeHb 3aMereH. Hanpumep, xo-
peHb ypaBHeHHUs «cubus p 6 rebus aequalis 20» (x*+6x=20) naxonur-
cs 1o dopmye

R.u cuR 108p10[mR, u cuR,108m10
(y/ V108410— ) V108—10).

Uurartenb yxe ycnes, HaBepHOe, NOHATH 3HAUeHHe CHMBOJIOB:
ocraercl A06aBHTb, YTO R ,—3HaK KOpHA, R, u cu — 310 radix
universalis cubica, T. e. obmuit Ky6HueCKHi KOpeHb U3 BCETO BHIPa-
XKeHHUsI, PACIIOJIOXKEHHOr0 10 BeDTHKAJIbHOM 4epThl HJIH J0 KOHIA BB
paxenusi. CUMBOJIBI 1I0Ka ellle OYeHb Pa3HOOOpasHH, He BCerja Co-
CTaBJIAIOT CTPOfiHYIO CHCTeMy Jaxe BHYTpH ojHo# kHuru. Ho mo-
TpeOHOCTH MaTeMaTHKH 3aCTaBJSJIH HCKaTb Bce 6oJiee COBEPIIEHHYIO
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CHCTEMY CHMBOJIOB. DomGesn, Hanmpumep, AJIs1 MOCJENOBATEIbHBIX
crenedell HEU3BeCTHOrO X ynoTpebssis cuMmBogb:: 1, 2,3. .. CreBUH

(1548—1620), rosasaCKHA MaTeMaTHK M HHXKEHEP, H3BECTHHIH,
B -UaCTHOCTH, BBelleHHeM B eBpOINeHCKyi0 MaTeMaTHKy ammnapara fe-
CATHUYHBIX Apobed, B TeX XKe [elsX, 4uTo U bomGensnn, Hucno/ib30Bal
COOTBETCTBeHHO 3HakH (1), (2), (3), . . . a B cayuae BTOPOro U TpeTh-
€ro HeM3BEeCTHOIO:

sec(1), sec(2), sec(3), ...

ter (1), ter(2), ter(3), ...

Enunyio cucteMy anare6paudeCKHX CHMBOJIOB, TOCJIENOBATENBHO
NpOBeeHHYI0, NEepPBLIM J1aj, To-BuauMoMy, Buera.

[NosiBnenne GyKBeHHOro ajre6panyecKOro HCYHCJEHUS SBJSAIOCH
OIHOH M3 CTOPOH GoJlee 06LIEr0 U IJ1yOOKOrO SIBJEHHS B UCTOPHH Ma-
TeMaTUKM — BO3HMKHOBEHUS anre6phl KaK obuielt HaykH o6 anrebpau-
yeCKHX ypaBHeHUsX. CouMHeHHs ¥ B3r/Isaasl BueTsl Xopolo nepenaioT
9TOT IepeJOMHBId MOMEHT.

®pancya Buera (1540—1603) — ¢panmysckuit — MaTeMaTHK,
IOPHCT N0 06pasoBaHHUIO U POAy AedTenbHOCTH. Bo BpeMs nemaroru-
YeCKHX 3aHATHH B OJNHOH BJIMATENLHOH CeMbe VY Hero BO3HHMK ILIaH
HOBOH aCTPOHOMHMYECKOH CHCTeMBl, JOJIKEHCTBYIOMmIeH 3aMeHHMTh He-
TOYHYIO, 110 €0 MHeHHIo, cucTeMy KonepHuka. B cBsisu ¢ atum 3ameic-
Jiom Brera noJ1o:kus1 MHOTO CHJI Ha YCOBepIIeHCTBOBaHHE TPUIOHOMET-
pPHM M JOCTHT 3aMedaTeJbHBEIX YCIexoB. DJiectsuie o6pa3oBaHHBIH
Buera GpicTpo mpopBurajcsi mo cayKeGHOH JieCTHHIE, U HAKOHel[
caenascs 6JM3KHM COBETHHKOM M MPUABOPHEIM YUeHBIM (PPaHIIY3CKUX
koposteii I'enpuxos 11 u IV. Bynyuu ¢ 1584 no 1589 r. orcTpaneHHBIM
OT NPHUIBOPHBIX e BCJENCTBHE IPOUCKOB NOJUTHYECKUX NPOTHBHU-
KOB, OH yIOTpeOHJ CBOH JOCYr Ha HamHCaHMe IVIABHOIO TPYAA CBOel
KU3HH «BBeneHne B HCKYCCTBO aHA/MN3a» — OFPOMHOT0 M UPe3BbIYaNHHO
06CTOSITeNIbHO HAaNMCAHHOTO COYMHEHHs IO HOBOH anrebpe. Tpyx
970T BBIXOAMJ ¢ 1591 r. yacTsiMu, B 3HAUUTEJNLHON YacTH MOCJE CMep-
TH aBTOpa M He ObLI MOJHOCTBIO 3aBeplIeH.

3ambicen Buerhl onpegmensiyics CJeLyIOUMMH COOOPaXKEHUIMH:
KPYIHbIE YCIeXH HUTAJbSIHCKHX MaTeMaTHKOB B DellleHHM ypaBHeHHH
3-ii M 4-#1 cTelleHM ONMMpAJUChH Ha BEICOKYIO 3(pteKTHBHOCTD ajrebpan-
yecKHX npueMoB. Ho uncisio otnenbHEIX BUAOB anre6panyecKMX ypaB-
HeHHH yrpoxarome ObICTPO pocJo, focTuras, Hanpumep, y Kapnano
66; xaxap# U3 STHX BUIOB TpeboBas ocoOuX npueMoB. Heobxogumo
OBLIO HAHTH OOLIMe MeTOAbl NOAXOJA K pelleHHI0 aJjre6paudyecKHx
ypaBHeHHUH; NOC/IeHHIE TOXKe JOJ/XKHBl PAaCCMaTPHBAaTLC B BO3MOXKHO
GoJiee obmeM BHe ¢ GyKBeHHBIMH KoadgumueHTamu. Kpome Toro,
neobxoauMo OO coueTaTh 3((PeKTHBHOCTh anrebpanueckdx INpHe-
MOB CO CTPOrOCTBIO AHTHYHBIX FeOMETPHYECKHX HOCTPOEHHH, XOpOLIO
3HaKOMBEIX Buere u npeacraB/siBmIMX, N0 ero MHeHHUIO, 06pasubl NOx-
JIMHHO HAayYHOTo aHaju3a.
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HMcuncnennio Buersl npenmectByeT apugMeTrKa, olepHpyioLas
c wrc1amu: logistica numeralis. Mcuncienue 6ykB mosnyyaer Ha-
3Banue logistica speciosa ot c/ioBa species — 4JieH MaTeMaTHYeCKOro
BeIpaxeHHus1. Mcunciienne pacnajaercss Ha: 3eTeTHKY — HCKYCCTBO
pellieHHs1 ypaBHeHUH; NOPHUCTHKY — HCKYCCTBO JOKa3aTeJbCTBA Mpa-
BHJILHOCTH MOJIYYEHHBIX pelleHHH; S5K3ereTHKy — OOLIYI0 TEeOpHIo
ypaBHeHu#i. Bce Be/nuMHBI 0603HAueHbl OyKBaMH: HeH3BeCTHble —
[JIACHBIMH, M3BeCTHbIE — COTJIACHBIMU. Yucja — Ge3pasMepHsl, MO-
JIOXKHUTENbHBI, PAIMOHANBHBI (B c/y4asx HppanuoHanbHocTeli Buera
NIePEXOAHUT Ha 53bIK F€OMETPHH), BEJIHUHHEI K€ HMEIOT Pa3MepHOCTb.
D10 reoMeTpUyecKoe BJHMSHHE HA KOHIENIHIO BeJMUYHHBI YCHIUBAET-
csl crenuasbHOH TEPMUHOJIOTMEH: NMepBasi CTelleHb BeJUYHHBI HA3bl-
Baercsi latis (cTropona), Bropast — planum (nJomans), Tperbst — so-
lidum (teno). Hasee CJenyioT IMJIOCKO-MJIOCKUE, MJIOCKO-0GbheMHbIe,
00BeMHO-00beMHble B T. fA. BequuuHel. ClloXKeHHe M BBIUMTAHKE
IPOU3BOAATCS Haj OQHOpa3MepHBEIMM BenuuyuHamu. [lociennue,
BIIPOYEM, JONYCKAeTCs NOJPaBHMBATh B Pa3MEPHOCTH IyTeM yMHO-
MeHMs Ha eIMHHIY AJIMHBL. Y MHOXKEHHE U JieJieHHe BhI3bIBAIOT H3Me-
HeHHe Pa3MepHOCTH. DTH HJied BueTrl B ero BpeMs oTpaxa/y Haauyue
HENIPeOJ0JIEHHOTO ellle pas3pblBa MeXKAy YHUCJaMH M BeJUYHHAMHU.
ITo3nHee BuISICHUIOCH, YTO OHM SIBUJIUCH NpeaTededl psAma MaTeMaTH-
YeCKMX HCYMCJEHUII: BEKTOPHOrO, TeH30pPHOro, rpacCMaHOBOH aJjreb-
)38

CumBoJIMKa BueTel Takxke oTsirolieHa elie rpy3oM reoMeTpuye-
CKUX NPUBHECEHHMH; OHA TskKeNa, He BCErjia MOHsATHA, IepeMekaeTcs
COKpAIeHHbIMH M Ja)Ke HeCOKpalleHHBIMH CJoBaMu. Bor npumepsr:

a) A cubus+ B planum in A, aequatur D solido (4°+3BA=D, wm
x'+3Bx=D).

6) B parabola in A gradum — A potestate aequatur Z homogenae
(BAn__Am+n=Z).

Tem He MeHee 6/1arofaps 3Toit CHMBOJIHKE CTa/10 BIIepBBIE BO3MOXKHBIM
BoIpa)KeHUe ypaBHeHWH, HX CBOHCTB, obumu dopmynamu. O6bek-
TaMM MaTeMaTHYeCKMX Omepaiuil CTaqu He YUCJIOBBIE 3ajauH, a CaMH
ajre6panyeckve BblpaxkeHus. FIMeHHO 3TOT cMbICT BKJIAABIBAJ
Buera B xapakTepUCTHKY CBOEro UCUUC/IEHUsT KAaK CHCKYCCTBA, IO3-
BOJISIIOLIIETO0 XOPOIUIO JeJaTh MaTeMaTHuecKHe OTKpHITHs». Kcraty,
CUMBOJIBI BueThl ObLIM BCKOpe YCOBEPLIEHCTBOBAHLI €0 MJIafMIMMH
coBpeMeHHHKamH, ocoGenHo I'sppuortom (1560—1621).

B counnennsix Buersl mopgBomuTcs cBOeoGpasHbIf MTOr MareMa-
THKH 510XH Bospoxpenus. Oco6eHHO OTYETIIHBO 3Ta OCOGEHHOCTh
NposIBJsIETCs B ero ajare6pandeckux TpyAax. B Hux noapo6GHo u 06-
CTOSITE/IbHO H3JIOXKeHbl CBeleHHsT 00 ypaBHeHMsX 1—4-# crenenefi.
O6muii xapakrep 3anucu no3pBoJisieT Buere Bce H3/0XKeHHe CTPOUTH
He Kak coOpaHue pelenToB, a Kak oOLLylo TeopHIo ypaBHeHuH. [lis
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3TOTO OH HCIOJIb3YyeT Gorathlil apcenas anrebpauiueckux npeo6pasosa-
HHUH, ONHMpaomMMHACT Ha MOJACTAHOBKM: X=Yy-+ K (4TOGBI HCKJ/IOYHTD

uJleH, UMeIOIHHA Hen3BeCTHOE BO BTOPOH MO BeJIHUHHE CTeNEeHH), x==%

(mJ1s1 MCKMIOUEHHS YJieHa, CollepKaulero x), x=Fky (cuesbio ycrpade-
a

HUSI IPOGHHX KO3(UIHEHTOB), x=—7y (uTo6bl mpUAATh KO3(DGUIH-

eHTy npH x"*' nanHoe 3HadeHue) u 1p. OT panykaioB OH OCBOGOXKAA-

Csl MyTeM OThENMHEHHS OJHOrO 4YJeHa M BO3BeJEeHHs] 0GeHX CTOPOH

ypaBHEHUS B CTENEHb.

Hanpumep, Bcsikoe KyOHueCKOe ypaBHeHHe OH Ipeolpasyer K
BUAY x°-+3ax=0 M mpHMeHseT 3aTeM NOACTAHOBKY a=1>--{x, YTOGH
NPUHTH K YPABHEHHUIO

x4+ 3tx*+3t2x=b.
M3 nocnenunx AByx ypaBHeHHH, npeoOpa3oBaHHEIX K BHIY:
(x5 — ¢ =b,
£ (t+x)}=a’,
OH NoJiyYaeT KBajpaTHOE OTHOCUTENbHO £* ypaBHenue: (£%)°+ bt*=a’.
a— 2
MoXHO M HENOCPENCTBEHHO MOACTABUTh X = a—t g ypaBHEHHE, UTO-

t
OBl TOJTYYUTD TOT K€ PE3yJIbTar.

HenpuBonuMmelit cayuadl KyOuueckoro ypaBHeHHst Buera cBen k
3anade o tpuceknuu yraa. OH mokasas, 4To BCKOe HelpHBOAMMOe
ypaBHeHHe MOKeT OBITh mpeo6pa3oBaHo K BUAY x’—3x=a. Conocras-
JIsist €r0 C TPUTOHOMETPHUYECKHM COOTHOIIEHHEeM (2cosy)*—3(.cosy)=
=2cos 3y, Buera neMoHCTpHpYeT Takoe cBefieHHe. 3anady O TPHCEK-
MU yTJa OH pelllaeT M3BECTHHIM eMy M3 aHTHUHBIX MCTOYHHKOB Me-
TOZIOM BCTABOK.

IMpu pewenun ypaBHenn# Buera pasbiCKUBaeT MOJNOKHTENb-
Hble KOpHHU. C noMoliblo npeo6pasoBaHHs] X=-—} OH OAXOIHUT K N1P0G-
JieMe HaXOXKIEHHsl OTpHIaTeJbHBIX KOpHefl. Pa3BuBasi pesysbrathl
Kapnano, Buera BrickasbiBaeT psif TeopeM O B3aWMO3aBUCHMOCTH
KOpHell ypaBHeHMH M HX KO3(D(HUIIHMEHTOB, BKJIOYAIOLIMX YaCTHHE
C/Iy4au TeopeMbl, H3BECTHOH HBIHE MOJ ero MMeHeM. B cBsi3u ¢ s3TuM
OH paccMaTpuBaeT, B YKa3aHHBIX BhIle IPAHUIAX, 0Opa3oBaHHUE

n
ypaBHeHH# npousBenenuem 6uHoMoB: P, (x)=TIl(x—x,) (n<5, x,<0).
k=1

TlosHoCTBIO NpenJioKeHHe O 3aBUCHMOCTH KO3(pUIHEHTOB U KOp-
Hell ypaBHeHMH Obl10 copmynaupoBano I'sppuorrom u A. )Kupa-
poM ¥ onyGIHKOBAHO NOCJENHUM BrepBhe B 1629 r.

Aunre6pa Buersl Gbljia elle HeCOBEPUIEHHOM U HMesia KpYIHbe
Hejoctatku. Ee oueHb yTsKenssia BUIOBAas TPAKTOBKA BeJHYUH, 06-
JAJAIOMNX pa3MepHOCThio. B Hell Her ofuiell TPakTOBKHM CTeneHeH,
BCe CTeleHM HarypasbHble. [IpHHNUNMANbHOE pasgesieHHe yucea U
ajqrefpanuecKux BeJHYHH He I03BOJSJO €My YNoTpeOsasATh paau-
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KaJibl JIJIs BeIMYMH, a JIMIIb AJs yucea ¥ T. . Ee ckopo BrITecHH/Ia
anre6pa Ilekaprta, o KOTopoH peub GyzeT MATH HuKe. OpHAKO H3-
BecTHO, uto Pepma, HanpHMep, U3YUUB aire6py Buerrl, npugepxu-
BaJjicsi ee HOPMBI, KOIZa CTPOMJI aHATUTHUECKYIO reoMeTpHio. K Tomy
JKe, HaM MpeJCTaB/seTcsl ONPaBJaHHBIM NPEeAII0N0XKeH e, YTo napas-
JIeJIU3M MEXKJY CBOMCTBAMH YDaBHEHHH M TreOMeTPHUeCKHMH MOCT-
POEHHSIMH, DeryJsipHO NMPOBOAMMEIH Buerol, chirpan CBOIO poJib B
(opmupoBanud el anasutideckoil reomerpuu B XVII B. To, uro
NPEICTABJISJIO FeOMeTpHUeCKHH pynuMeHT B hopMup yrowlelics anreGpe
Buetrl u apyrux mareMaTHkoB XVI B., MoC/yKHJI0 HCXOAHEIM MYHK-
TOM pAasBUTHA HOBOH MaTeMaTHYeCKOH HAayKH — aHAJMTHUYECKOH
reoMeTpuu — B pykax ydueHelx XVII B.

ComnocraB/ieHue anrebpandyeckofl U TPUTOHOMETPUUECKOH 3ajaun,
OTMEUEHHOe IpPH pelleHMH KyOHYeCKOro YpaBHEeHHs, He OBUIO AJIs
Buersl ciyuaiiHolt HaxoAKoH, anu3on0M. Buera, kKak -6bl10 yKe cKa-
3aHO, NPOSIBUJI HHTepeC K anre6pe UMEHHO B CHJy ee MPUI'OJHOCTH h
JlaXke HeoOXONUMOCTH AJIsl 3a7ad TPUTOHOMETDHH M acTpoHoMuH. B
JlanbHelieM TPUIOHOMeTpHUYECKHe M ajre6panuecKve TPYIbl M pe-
3yJIbTaTH CJELyOT OLHOBDEMEHHO, HepeiKo IepemJerasch. Buera
He OTPaHUYHJICS ONpeJeseHHeM BCceX 3/1eMeHTOB IIJIOCKOro UJIH chepH-
4eCKOTO TPeyroJbHHKA II0 TPEM JAHHHIM 3/eMeHTaM. EMy npuranre-
AT PAas3/IoKeHMs] TPUTOHOMeTPHUecKHX (pyHKUMH KpaTHHIX IYyr No-
CPENCTBOM IOC/IEN0BATENBHOTO NPUMeHeHUs! (GopMyJs JJisl CHHycCa H
KOCHHYCA CYMMHI JIBYX YTJIOB:

m(m—1 - .
cos ma=cos’”a————(l—_2—)cos m=2g.sinfa--. ..
. - . m(m—1)(m—2 - . e
sin ma=mcos™ ’a~slna——(———r—2%~——)cosm de-sin® ot ..

ITocne cmeptn BueThl cTanu M3BecTHH MHOTHE €r0 peKyppeHT-
Hele (opMy.JIbl, Bpoje:
cosma= 2cosa-cos(m— 1)a—cos(m—2)a,

sin ma= 2cosa-sin (m— 1)a —sin (m—2)a,
sinma= 2sina-cos(m— l)a 4 sin (m—2)a,
cos mo.=—2sina-sin (m— 1) a 4 cos (m-—2) a.

Heckosbko cTpaHHOe BreuaT/ieHHe OCTaBJISIeT TO, YTO I10JOGHHIE
KPYNHBE pe3y/abTaThl FOHHOMETPHH NOCTHIHYTHl MPU HENOCTATOYHO
of1eM onpenesleHdd TPUFOHOMETPUYeCKUX (PYHKIHE KaK OTHOMIEHHH .
CTOPOH NpPAMOYTOJNBLHOTO TPeyroJbHHKA 6e3 HaMeKa Ha BBeleHHe
NPOM3BOAAIIEH OKpYKHOCTH. Tak uacto GEIBaeT B MUCTOPHH; pe3yJb-
Tarkl CHaya/ja MNOSIBJSIOTCA, a MOTOM OCMBICMBAIOTCS M MOJYYatOT
yAOBJIETBOPHTEJNBHYIO OOCLIYI0 TPAKTOBKY.

3HauHTe/bHBIM JOCTHKEHHEeM BHeTHl siB/sieTcs BBeleHue UM Briep-
Bble B MaTeMaTHKy 3aJaul O HaXOXKJeHUH GeCKOHEeYHOro IpOoM3Bene-
Hus. Ecau oxo/o npaBM/ILHOrO n-yroJbHHKA IJIOM@AAHM S, omucarh
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KPYr pajdyca r ¥ BIMCaTh B HEro Kpyr pajuyca p,, To Iocie yaBoe-

k11
HHMS CTOPOH A-yrOJbHHKA IIOJYy4HM S,,:Sz,,=pn:r=cos—n—'
Haunewv « rnucannoro xBagpara: n=4, S,=2r*. Tlocrenorareibno
nosiaras n=4, 8, 16, ..., HOay4uM:
T
S,:8,=cos
T
S,:S,=cos ¢,

Teneps Buera «<nepexonut x npeney». OH FOBOPHUT, YTO JJI5 =00
NOJYYHUTCA KPYT, IJomans Kotoporo S, =2nr?. IlepeMHOXKHUB BCiO
IIeNOYKYy PaBeHCTB, OH HAXOJHUT:

2 90° ¢0° 90°

—ﬂ‘=COS T'COST'COS—— . HJIH

g
2 /1 / 1 T 1/ 1( 1 ]/ 1)
== 1/’2““, “2“<1+ l/“fz) 53 \1+l/7<1+ 5) )
Pasymeercsi, Buera He 0Ka3bIBaeT CXOQUMOCTH I0JYYEHHOTO GECKO-
HEYHOTO0 IPOU3BeNeH s, GYAyYX HHTYUTHBHO YBEPEHHEIM B CIIp aBeJIH-
BOCTH CBOEro INpefeNbHOr0 yTBEpIKAEHHUs.

Ha npumepe paGor Buerhl Mbl moxasanu, 4To B eBporedCcKoH
Mmarematuke K koHny XVI B. cdopmupoBanace anre6pa Kak Hayka
o pemenun ypasHenui. IlocnenHss copepkana noJHeH 3anac Mero-
JIOB pelleHHs ypaBHeHHH MepBbIX YeThpeX creneHed. AsreGpancTHl
3aBepUIM/IM CHMBOJIMYeCKoe odopM/eHHe CBoed HayKHM M NpoGoBajH
(hopMyJIMPOBAThL U pelaTh Npo6JeMbl 061elt TeOpHH anre6panyecKux
ypaBHeHHH. TpUroHOMeTpHS OTHENHIacCh OT aCTPOHOMHUH, ee pe3yJib-
TaTH TNOJYYHJH JOCTATOUHYIO CTeneHb oOmiHocTH. IlosHoCThIO OC-
BOEHO YyUeHbIMM TeOMeTpHYeCKOe HacjefHe ApeBHMX. MaremaTuka
TOCTOSIHHBIX BesIMUMH K KoHuY XVI B. 3aBepirana muksa csoero ¢op-
MHUpoBaHus. B Hell ellle MHOrOe 6blI0 HeLOAENAHO, GbLIO HESICHO, XOTH
OHa INpeJCTaBJsA/a yxe JOCTATOYHO NMOJIHBIA KPYr 3HAHUH, OXBayeH-
HBIX eluHO# cucTeMoH. KoHeuHO, nofesKH M yCoBeplIeHCTBOBAHHUS
371eMeHTapHOH MaTeMaTHKU MAYT M B HamM nHU. Ho Ha noBecTKy AHSA
maremarvdeckoii Hayku XVII Bek nocraBus gpyrue 3agauu. LlenTp
TSKECTH HAyUYHBIX MCCJENOBAHUH CMECTHJICS B 06/aCTb NepeMeHHBIX
Be/MUMH. B Maremaruke HacTynas HOBBIH MepHOJ.




