EBPOIMNA
XVI BeK



dnoxa BO3POXAEHUA:
1) MpoTopeHeccaHc 2-aa nonosuHa Xlll 8e. — XIV B. ;
2) PaHHee Bo3poxaeHue Hayano XV — KoHeu, XV B.;
3) Bbicokoe Bo3poxkgeHne KoHeu XV — nepsbie 20 net XVI B.;
4) NMNo3pHee Bo3poxaeHne cepeamHa — KoHedl, XVI B.

Poct ropopgos-pecnybnmMk npuBén K pPOCTY BAUAHUA COC/IOBUN, He
y4acTBOBABWNX B deoaanbHbIX OTHOLIEHMAX: MACTEPOB U PEMEC/IEHHUKOB,
ToprosueB, 6aHKMpoB. Bcem wum Oblna 4yKaa uMepapxmyeckas CcuUCTema
LEeHHOCTEeW, CO34aHHanA cpeaHEBEKOBOW, BO MHOIFOM LLEPKOBHOW KYAbTypou, U
€€  aCKeTUYHbIN, CMUPEHHbIN  AyX. OTAnunTenbHaa 4YepTa  3MNOXMU
Bo3poXXaeHna — CBETCKUW XapaKTep KynbTypbl, pacuBeT MHTepeca K aHTUYHOMU
KYNbType, «BO3POXAEHUEe» ee  BbICOKUX UAeanoB rymaHUM3Ma MU
AHTPOMNOLUEHTPU3MA, PaCCMATPUBAOLLNX YENOBEKA, Ero0 IMYHOCTb, €ro csoboay,
ero akTUBHYH, CO3MAAIOLLYIO0 AeATENbHOCTb KaK BbICLIYH LEHHOCTb U KPpUTEPUMN
OLUEHKWN 0bLWecTBEHHbIX UHCTUTYTOB.

B 310 Bpema 3apoxaaetca 6Oyprkya3na, BO3HUKAET MaHYPaKTypHoOeE
Nnpon3BOACTBO, KHUrone4dyataHwe, B EBpone nodAsnaetrca pgewesBaa Obymara,
NOpPOX, KOMMac, 4yacbl. DTO — 3noxa Benunkux leorpadunyeckmx OTKPbLITUN,
PaCLUIMpPEHNA TOProBAMN.



PacnpocTpaHeHne HOBbIX nAeN NPoxoanuno measieHHo.

* yHVIBepCVITeTbI HaxXoAOU/IMCb No4 NaTpOHaxKemM LEepPKOBHbIX Opl'BHVI38LI,VIﬁ,
CTapaBWNMNXCA COXPaHUTb cyuwecrsyrowme npeacrasjieHnMA O MUpe WU
npoTmnsmMBLLUNXCA BIUAHUNIO M,ﬂ,eﬁ 'YMaHU3Ma.

* YyeHble paboTanm B OANHOYKY.

 /1aTbIHb — A3bIK HAaYKM — Obls1a AOCTYNHA Aaneko He Bcem. ([Mavonu, fanuned u
Jlekapm co3Hamesn1bHO nucasu ceou pabomsl HQ PA32080PHbLIX A3bIKAX).

OrpomHoe 3Ha4YeHue AnA pacnpPoCcTpPpaHEeHUA HOBbIX 3HAHUN UMENM:
1434 . — n3obperteHme KHUronevyaTaHus

1478 r. Tpesnzo «Kommepyeckaa apudmeTunkar;

1482 r. EBKAna «Havana»;

1494 r. Nlyka Mavyonn «Cymma 3HaHUW NO apnPMeETUKE, reoMeTpUMn,
OTHOLWEHUAM N NPONOPLUNUOHANBHOCTUY.

1453 r. — nageHue BnsaHTUuM 1 nepeesn yyeHblxX Ha 3anaga.



NoranH Mionnep (PETMOMOHTAH) (1436-1476)

BblAAOLLMNCA HEMELLKUN aCTPOJI0T, aCTPOHOM U MaTe-
MaTUK; yunnca B Jlemnumurckom n BeHCcKom yHUBepcu-
TeTax. OcHoBan B HiopHb6epre HayyHyto TMnorpaduio
n 0AHY 13 nepBbix B EBpone obcepBaTopuin.

«0 ecex sudax mpey20sabHUKos8» (on. 1533) — nepsbii
B EBpone Tpya no TpuroHomeTpun. lepBan KHMra no-
CBALWLEHA PELUEHMIO NNOCKNX TPEYronbHMKOB. Bo BTO-
POW KHUTe — Teopema CUHYCOB AN NJIOCKUX TPEYro/ib-
HMKOB U paccMmaTpuBaeTCa pAad 3a4a4, NPMBOAALLUX

K KBaApPaTHbIM YPpaBHEHUAM. TpeTbsl KHUra uanaraet
OCHOBbI chepunyeckom reometTpun. E€é cogeprkaHue B
3HAUYMTENIbHOW Mmepe coBnaaaet co «ChepuKkomn»
MeHenaa n gp. apabckmnx aBTopoBs. LleHTpasibHas w
Teopema quBépToﬁ KHUTU — chepunyecKana Teopema ¢
CMHYCOB. B NATON KHMre AOKa3blBaeTCcA TEOPEMA, SKBU- I e
Ba/IEHTHAA chepnyeckon Teopeme KOCMHYCOB. T

-




Hukona LWIOKE (0K.1450 — o0K.1490) — @paHUYy3CKMM MmaTemaTuk,
OKa3aBLIWMN BAUAHME HA pa3Butme anrebpbl. Hanbonee misecteH BBOAOM B
obulee ynotpebneHmne Ha3BaHMM bonblnx yncen: 6usanuoH, mpuaauoH U T. 4.

B ero pabote «HayKa o 4yucaax 8 mpex yacmsax» (1484), HanncaHHoOM no-
dpPaHUY3CKM, M3N0XKeHbl npaBuna paboTbl € pauUMOHANbHbIMU U
MPPaLMUOHANIbHBIMM YUCNaMKU, a TaKKe yvyeHme o6 ypaBHeHuaAX. LUoKe
COMOCTaBUA apPUPMETUYECKYIO N FeOMETPUYECKYIO MPOrpeccuro: 3anmcaB UX
Apyr nog Apyrom, OH 3amMeTw1, 4YTO NPOU3BEedeHUID HUXKHUX YNEeHOB
(reomeTpuyeckas nporpeccma) COOTBETCTBYET CYMMa YNEHOB, CTOAWMX HapA,
HUMWU —NpeaBoCcxXmLLLEeEHNE CBOUCTB Norapmdmos. Pa3sutne naen norapndmos
npoaonxun Mmnxasnes LUTUdenb n 3asepumnn [xoH Henep.

LLitoke TaKk¥e nepBbiM NPEASIOXUA WUCNONb30BaTb OTpULIATEIbHbIE W
HyN€eBble NOKa3aTe/In cTeneHn u obo3HavyaTb NOKa3aTe M CTeneHn HeM3BECTHOM
BE/IMYUHbI MasibiMM IMTepamMKn crnpaBa BBepxy. Cumsonunka Lioke 6orave u
6auKe K coBpemeHHOM, Yem 0b03HavyeHus ero cospemeHHmnKa Jlyku MNavonn.



PacnpocTpaHeHne HOBbIX nAeN NPoxoanuno measieHHo.

* yHVIBepCVITeTbI HaxXoAOU/IMCb No4 NaTpOHaxKemM LEepPKOBHbIX Opl'BHVI38LI,VIﬁ,
CTapaBWNMNXCA COXPaHUTb cyuwecrsyrowme npeacrasjieHnMA O MUpe WU
npoTmnsmMBLLUNXCA BIUAHUNIO M,ﬂ,eﬁ 'YMaHU3Ma.

* YyeHble paboTanm B OANHOYKY.

 /1aTbIHb — A3bIK HAaYKM — Obls1a AOCTYNHA Aaneko He Bcem. ([Mavonu, fanuned u
Jlekapm co3Hamesn1bHO nucasu ceou pabomsl HQ PA32080PHbLIX A3bIKAX).

OrpomHoe 3Ha4YeHue AnAa pacnpocTpaHeHUa HOBbIX 3HAHUN UMENMN:
1445 . — n3obpeteHme KHUronevyataHua NiyreHbeprom

1478 r. Tpesnzo «Kommepyeckaa apudmeTunkar;

1482 r. EBKAna «Havana»;

1494 r. Nlyka Mavyonn «Cymma 3HaHUW NO apnPMeETUKE, reoMeTpUMn,
OTHOLWEHUAM N NPONOPLUNUOHANBHOCTUY.

1453 r. — nageHue BnsaHTUuM 1 nepeesn yyeHblxX Ha 3anaga.



Nlyka NAYOJ/IN (oK. 1445 - oK. 1515)
* poannca B bopro CaH CenbnoKpo; yunnca B8 bosIOHCKOM YHUBepCUTETE;

— pabotan npodeccopom
MaTeMATUKN B YHUBEPCUTETAX
N y4yebHbiX 3aBeaeHunax Puma,
Heanons, MwunaHa,
dnopeHunmn, bonoHbn n Ap.;

— 6bin gpyxeH c JleoHapao
na BuHum (1452 - 1519). lNo

ero HacrtoaHuto B 1497 .
Hanncan «O 6oxecTBEeHHOM
nponopunn» (13g. B BeHeunun
B 1509). N306parkeHunsa
MHOTOrpaHHMKOB Ha 59
Tabnnuax caenan JleoHapao.
[layonn, B CBOKO o4epenpb,
noacyuTan nns Hero
KOZINYeCTBO MeTanna,
Heobxogumoe Ana  CTaTyu
BCAAHMKA.




1487/1494 “Summa de arithmetica,
geometria, proportioni et proportionalita”

HanncaHHaA Ha pa32080PHOM UMAs1IbAHCKOM

A3blKe, OHa coZepXana BCe, YTO Toraa 3HaAu Mo
apnpmeTunke, anrebpe n TpuroHomeTpmn. B Hen
6bina nonHoctbio BocnpoussegeHa “KHura
abaka” (1202) n “NMpakTtuka reometpun” (1220)
JNleoHappo MusaHckoro. OTHbIHE ynoTpebneHue
UHANUCKO-apabCcKux undp cTano
obLwenpuHATbIM.

Anrebpy [layonn HasbiBan «regula della
cosa» — NpPaBUNO BeWU UAnN «arte maggiore» —
BEJ/INKOE UCKYCCTBO.

OTpuuaTtenbHble 4YUCAa  TPAKTYHOTCA  KaK
«A0oNnr». Takon TPaKTOBKe cnocobcTBOBanO U TO,
yto JlyKa lMayonn ctan nsobperatenem ABONHOM
byxrantepumn (oebet, KpeanuT), U3NOXKEHHON UM B
TOW Ke «Cymme,

Slmma oe

Ziritbmetica geo

mctria. ghrwopoztioni : ¢t propozrionalita:
aammte oot Tn Eokolano @i mos off Benscen® o
o oell -

{2 0 vitte Poflr,
o: cum nrmicrofits v mpstont GiRIELi)
pf entique ¥ perferte ettere ftpitl oos
aro: 2 e Anfeftmd 2 miralel co
foase mrarmtoset: fnomier «
“;&qwm of alabe-
firo & ¥ Rrpenting, Cole carfq

fettaz mio odetto ocolatefly

e miratz oigneiots

germaferitrg
iR

JLontinentia ‘ve tnttalancra -
e mmeri ¢ mjfrein it medé elcefifiiche e R doments, X
occurrentls A ] gdg&;nc i1 totti medi: e o partire)
opostioni ¢ ppoctionatita anotitfa. & igrised
b 3 € N
Khisnizuero aiddtienmero. 1y, per- Xaracti in tutti modi Fmpticicompos
fequantita continue ppotionslivd  (tiecol tempo.
6Teytoe Entide tratte. Lombi reslfeccki: Bttitie olminuti
Zautte feparti oe lalgasemo: a«mm"o a?,",—,,-“‘“"ﬁ"“ i
14 (ArEUMmITe ¢ fo- m €3 CapO TaAne: ¢
frarceon tutte e puein fnd e rotti « Welliididconti:ve tépo oenari: e ve

cradiac = {uﬂlvld‘ﬁlghm \
la regota meycantefea vitte od 3.8 22 carattire.
ldmdunmcd(gdp(mncm' aSolri cafl ¢ yaglond tracadinarles v
.o aiepviperditetraniportatios yice vinerica futte occarrCtic (&mo
i gimcite. noka feqronte tanola sppure oxfing
Wartirmolriplion: simar: cotrar ve tamenite oe hutte.
Te poostioni e 0¢ tutte focti radicl, @dine o fiper tener o (Stoze feriptn
Be ke tre regole vl Latarn vitts pol- egia
tiontie lea ougine
Exidenticgonerall

tegole dodinarie noet . ]
Futte fute binomti um‘gt&i:!m €

frrationali pd Didimove Euctide. vz fruitto: commo tiffi@mente poe
Eutteregolene Mpdwoitte velacolr 14 keqoote taola appare

L




2 32 2 Ba s Ma ks
NV A WD RO

®.phont mio.

:}\“\:! 2‘- CQ, Corﬂo

W 3 cC. cenfo.

"Wt arn cubw,

W 3% ot cc cenflo decenfos
o P Y, pamorclaco.

W, 7% o cu, cenfo occubo ¢ an-
<hxe cubo occenio.

W. s‘.:“. S fecundo relato.

W 9% CC CE. CC, ccul’micccnfooc
u.nfo

| 0% cu. ai. cubo oecubo.

W it ce- phore cenfo oc paaio
n:!aro.

W. :- « 30 ritercorclato.

‘&. 3%, Cll ¢C. CC. cubouccenfo
occcnf‘o £2u0l Oir cconucrfo.

Worgdhgors quarto rclato.

‘R‘:’ 157 ¢c. 2%, re cenfo ocl‘ccum
“do relaco.

W 16h au. po. 1t cubo mp"tmo
rdato

B 7% €e e e, ec. cenfodccilo
:xu nl‘o occcfo,
. 18% 5% 1 quineo 1clato.

18

19

20

21

22

23

24

25

26

27

28

29

™. 19% ance. au. cubooceenfo
ot cubo £2 uer.cefo cubo cubo.
R, :o [ b4 lcxm rclato.
T 217 €60 D% 12 ccnfo DECED
p*xmo rclato.
oy 22 Leu.a®re? cubo ocfcdore
. 25 a. ,.r CCllio OC (g re
‘R.. 2 4 - 1% {cptino relago.
'S.- _sl Cu- €C\ CC. ¢ Citbo DCCCfO
occciifo oecélo. Ducrcenfo e
cubo oecenfo vecclo. Lucr cen
fo vecenfo vcccnl'o oc cbo,
£2uc oia tdcm (mpoztant.
1. :.6 8%, r*, octavo rclaco.
T 27% €6 47 r°ecenfo De qurar
“ro rclato.

. 28% cl CU. OB cibo vecubo
:xcubo. _
.29% ceoec. 2 ¢cenfo vecelo
‘ot Tecundo relato.
130 .r".nono relato.

$inis.



Paspen “Cymmbl”, NOCBALLEHHbIA PELWIEHUNIO anrebpanyeckmx ypaBHEHUN,
[Mlayonn 3aBeplMN 3aMe4YaHMemM O TOM, YTO AN peweHMA KybndecKux
YpaBHeHUN U “ucKyccmaeo aneebpesi ewe He 0as0 criocoba, KAK He 0aH criocob
Keaopamypsl kKpyaa”. 3T cnoBa [1ayonm u nocayXuam oTnpaBHOM TOYKOMN ONA
AANbHENLLNX UCCNEeA0BAHNN NTAaNbAHCKMX anrebpancrtos XVI B.

YpaBHeHUA 41 cteneHn y Jlyku MNavonn

TTYYTW RV VIFRRIAW WKV IR "I"b"lul'q

alaueniinéto ocl ¢éfo ¢ ctlo .1 c¢.0¢.Lnal e 0a lattriimte 11010 £ de 1 cc.
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£enfodecenfo, equale,  amilo, Censo de censo. equale. a niio. x* = ¢
ﬁcngogccm}'o. cquale,  acola, Censo de censo. equale. a cosa. x* = bx
| (MO GE (Lnio, cquale,  acenlo. Censo de censo. equale. a censo. x* = ax?
Ympolble  Lenfovecenfoesfo ?quglc. a o, Imposibile
Jmpolixte  Len .OWCCII[OJ!CO&. cquale,  acenf. Censo de censo. e céso. e4quale. g cosa.
Lonfooccenfoendo, — equale,  acenfo - X"+ ax® = bx
L‘xn’om | i ' Imposibile
0 (ChI0Lcelo, tqualc. 0 nuimero. Censo de censo. e cosa. equale. a censo.
£enlooccenfo, equales  @numeroc cenfo, x* + bx = ax?
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KoccucTbl: «coss» — nepeBos Ha HEMELKMIM UTANbAHCKOTO «cosa» (BeLlb).

Hanbonee nssectHbie: AH BugmaH (1460-nepBas nonosuHa XVI B.),
Apam Puse (1489-1559),
Kpuwtod Pyaonbd (XVI B.)

AH (MoranH) BUAMAH — vyporkeHel, 4ewckoro r. Xeb, nepsbin
npenogasan B JleMnuurckom yHuBepcuteTe anrebpy. Ero «boicmpeoil u
Kpacusblli ciem 0714 8ce20 Kyneyecmea» n3naH B 1489 r. B Hen BnepBble
BMECTO P U M WNCNONb3YIOTCA 3HAKU «+» U «—»,

TepMMHONOTNA KOCCUCTOB MOAY4YMAQ LUMPOKOE pPaACMPOCTPAHEHUE He
TONbKO B [epmaHuun, HO U BO Bcen EBpone. B yactHocTn, J1.®. MarHmukmm
(1669—1739, aBTOp NepBoOil PyccKon apudmeTUKM) Ha3biBaeT X2 «3eH3yC»,
x3— «rybyCc», x* — «3eH3U3eHC», X° — «Cypaeconnayc» 1 T.A4.



Adam PU3E . “COSS” (on. 1992). O60o3HayeHuUsa 015 cmeneHeli Heu38eCmHo20.

1. ?

2. R

4. 3

8. ¢
16. 33
32. R

64. 3¢
128. biR
256. 333

Apaxma nam umcno. — ITO NPOCTO YMCNO, B3ATOE camo no cebe.

Pagukc mnam Kocc. — KopeHb WUAM Bellb, KOTOpaAa onnoAoTBOpeHHaA
00/1XXHa HeCTn BCAKOe 4YnCno.

LleH3yc nau KBagpar. — CocTosiHMe, paBHOE Mo BCEM CTOPOHAaM,
BO3HMKalOLWEe N3 KOPHS, YMHOXEHHOTO Ha cebs.

Ky6. — 370 Teno, Kotopoe paBHO MO BCEM CTOPOHAM: Mo rnybuHe,
ONIVHE U LWNPUHE.

KBagpato-kBagpart. — IT0 naowaab, BO3HMKAOWAA U3 KBaApaTa,
YMHOXEHHOro Ha camoro ceba.

Sursolidum. — 3710 rnyxoe Teno, He umeroL.ee HMYEro obLLEero Hu C
KBaApaTOM, HU C Kybom.

KBagpato-kKy6. — 3710 umcno, coaeprkallee B cebe KopeHb KBaapaTa, a
TaKXe Kyba.
Bissursolidum. — He pgonyckaeTt u3BneyeHus HM Kyba, HM KBagpaTa, HO

NoOJI0}KeHo B cebe.

KBagpato-KBaapaTo-KBaapaTt. — Bo3HMKaeT Kak nponsseaeHumne
KBagpaTo-KBaJpaTa Ha cebs.

512. €¢ Kyb0-kKyb6. — Bo3HMKaeT OT yMHOKeHMA Kyba Ha cebs Kybnyeckmm obpasom



Oxxunponamo KAPOAHO (1501- 1576)

. A poouncs 6 mom eeke, Kkocoa Obll OMKPbIM
8ecb 3eMHOU wap, moaoa KaxKk 68 OpesHOCHmuU Obllo
U3BECMHO JIUULL HEMHO2UM OONlee 0OOHOU e20 mpemi. ..

Ecmov au umo-nubo oOonee yousumenvHoe, vem
NUpOMexXHuKa U  4enoeedeckas  MOAHUus — (m.e.
apmujiiepus), Komopas 2opazo0 OndcHee MOIHUU
Heboorcumerneu,

He yMonuy s u o mebe, 8eIUKUU Ma2Hum, o meoe,
8eOVUULL HAC NO 0e30pPedCHbIM MOPIM 6 MEeMHOMmE
HOYU B0 @peMsl YicacHeuuwux Oypb 6 oajeKue
Hesedomble Kpast!

lIpubasum k smomy euwie yemeepmoe OMKpPbIMUE
—  u3obpemenue - KHU2ONEYamawusi,  CO30AHHOE
pykamu rooeu, NpUuoyMamHoe ux 2eHuem, OHO
conepHuyaem ¢ 00JCeCMBEeHHbIMU Yydecamu, Uubo
ye2o Jice euje Hedocmaem HAM, Kpome O081a0eHUs
Heoom?”

.@c?xdbu nomer. -das! BENEDICT'U,

{:. . CARPUUS kcfwkﬁa‘h'lmr.w cMugIm‘_
G -
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Kpamkaa ucmopua omkpbimus npasuna peweHus ypasHeHul 3u u 4u
cmeneHedu.

CuunuoH genb ®EPPO (1465-1526) B 1515 r. Hawen peweHne oaHOro u3
Tpex TUNoB Kybn4yeckoro ypaBHEHMUA:

x3 +px =q, p>0, g>0. (1)

Hukkono TAPTA/ZIbA (1500-1557), B8 1535 r. 6yayuynm BbI3BaHHbIM Ha
noeanHoK AHTOHMO Mapua genb Pbope, nepeoTKpbiN Npasuao aenb deppo u

[axe NpoABUHYACA Bnepes: x> +px =gq , (1)
x3 =px +q, (2)
x3 4+ q = px, p>0, g>0. (3)

OnybaukoBan npasuno Axuponamo KAPOAAHO (1501-1576) B cBoem
3HAMEHUTOM TpPaKTaTe «Ars magna sive de requlis algebraicis» B 1545 r. B Tom
4ymcae NOTOMY, YTO ero y4eHuK

Noposnko ®EPPAPU (1522-1565) Hawen cnocob pelwieHns OAHOro U3
TUNOB YPaBHEHUA 4-1 cTENEHMN.



Hukkono TAPTA/IbA
(1500-1557)

[OnAa peweHunsa ypaBHeHnA «Kyb sewu rnawc seuwyb
pasHbl yucay» (1) coenaem 3ameHy

x =3u-—3v.
Bo3seas obe yactu (1) B Ky6, nonyymm
x3=Ww—-v)—-33uv-x
wim x> +33uv-x=u-—v.
CpaBHMBas noay4vyeHHoe c (1), 3annwem cncremy
Yuv =E
3, 3KBMBAJIEHTHYIO KBaZlpaTHOMY

Uu—v=gq

3
YPaBHEHUIO t? — qt — (g) = (), KOPHAMM KOTOPOTO

q p

q 2 3
vyt =w = vt =34 [(5) +(5)




Ona peweHna ypasHeHnAa «Kyb eewju paeeH sewju na0Cc 4ucno» (2)
TapTanbAa caenan 3ameHy X = YU+ % U NONY4YUAN pelleHne B Buae:

e -0 o -
2 2 3 2 2 3/
\ N
a\* (p\’
B cnyyae, Koraa (E) — (5) < 0, npaBuno «yTBEpPKAAET», YTO PELUEHUS
HeT, OAHAKO ero HeTpyaAHO HauTu nepebopom genntenemn cBoOOOAHOro YneHa:

ona ypasHenua x> = 15x +4 cywectByeT KopeHb x = 4, xoTA nop
KBaApaTHbIM KOPHEM Bbipa)eHne oTpuuatenbHoe. ITOT cy4an 6bian Ha3BaH
«HenpusoaMMbIM», N TapTanbsa He mor onyb/iIMKOBaTb CBOM pe3yabTaTbl, He
06BACHUB ero.



Axnponamo KAPAAHO (1501- 1576)

MaTemaTukK, uHXeHep, punocod, Bpay. Yunnca B B yHuBepcuteTax NMasum um
Magye. C 1534 »un u pabotan B8 MwunaHe. lNytewectsosan B Llsenuapwuto,
®paHuyuto, AHraumto, LotnaHauto.

«llenb, K Komopol A cmpemMusaca, 3aK/AK4Yasacb 8 yB8eKoseyeHUU MOoe20
UMeHU, MOCKOsbKY A Mo2 bbl 3mo2o 0ocmueHyms, a sosce He 8 boeamcmae usu
Mpa3o0HOCMU ... HE 8 8bICOKUX O0/IHCHOCMSAX U HE 80 8/10CMU».

Yncno cBomx oTKpbITMA OH onpeaennn pasHbim 40 000 (cpean HUX Takue —
«MoYyemy BOCTOK Jlyyllie 3anagda», «4To Takoe cyabba 1 Kak oHa AEeNCTBYETY).

«B ceoux O2POMHbBIX MomMdax OH nepedaf/ rnamamu riomomcmeda Koe-4Ymo
MosayYeHHoe Usau CUcaHHoe y Opyaux usau naoxo rnpudymMmaHHOe C80E.
Yunoam mnvbept (1544-1603)

Ero poctuKeHusa: wuccnenoBaHma no bannuctmke, Tabnuubl cTpenso,
KapAaHHbIM Ba/s, B MAaTEMATMKE — WUCCAEAO0BaHUA MO TEOPUU BEPOATHOCTEM
(«KHuea 06 uepe 8 kocmu»), no anrebpe («BesuKoe UCKyccmeo usau o0 npasusaax
aneebpeoi»,1545; "beceda o naroce u muHyce", 1572).



Qudndochelcubo conle cofe appreffo
Se aggudaglia 4 qualche numero difereto
Trosan duf altri differenti i effo.

Dapoiterral quefto per confucto
Che'llor produtto fempre fi eguale
Alterza cube delle coft neto,

El refldso poi fuo gencerale
Delli lor lati cubi ben [ottratts
Varrd latug cofs principale.

In ¢l fecondo de coteftiatti
Qudndo cbe’leubo reftaffelui folo
Tuofferusraiqueft’alivicontratts,

Del numer faraidue tal part’a uolo
Che Uunain Paltrafl produca [chictte
Elterzocubo delle cofein fiolo
Delle qual por,per commun precetto
Torrai lilati cabi ifieme gionti
Et cotal fomma fard il tuo concetto,
X! terzo poide queftinoftri conti
Sefoluc col fecondo fe ben guardt
Che per natura fon quafl eongiontis
Quefti trouai, ¢z hon con pafii tardi
Nel mille cinguecente, quatroe trents
Con fondamentiben fald’e gagliards
Nella citta dal mar’intorno centd.



KapaaHo 06 OTKpbITUM «BEANKOTO NpaBUaA»:

“B nawe senuxoe epemsi Cuunuon oenv ®eppo omxpwvin opmyny. ~Kyod
geuii NKOC 6eulb PAGHBL YUCTY .

Imo 66110 nouUCmuUHe npeKpacHoe omkpvimue. 1ax Kkak no0ooOHoe UCKYCCMEBO
NPesoCcxooum 6ce Yenoseyeckoe OCmpoymue U 8Cro SICHOCHb YMAa CMEPMHO20, MO
€20 HYIHCHO paACCMampueams KAK NOOAPOK HeDEeCHO20 NPOUCXONCOEHUS, a
maxoice CnoCOOHOCMb CUIbL YMA.

Mo HACMONLKO CHABHOE OMKpblmue, 4mo Om mo20, KMO MO02 €20
00CMUSHY b, MONACHO 0AHCUOAMDB, YMO OH docmucHem 6ce2o. ConepHuyas ¢ HuM,
Huxkkono Tapmanwva uz bpewuu, naw opye, 0yoy4u 6vl36aH HA COCMA3AHUE
yuernuxom oenv Deppo no umenu Aumonuo Mapua dDnopuoo, peuius, 0adbwl He
ObIMb NOOENHCOEHHBIM, MY Jice CaMylo npobdiemy U nocie 00J2ux npocvh nepeoan
ee MHe.

A ovin 86eden 6 3a0nyicoenue caosamu Jlyku Ilavonu, komopuwii 2o080pul,
Ymo Hem ooue2o peueHus maxKko2o pooa YpPAaeHeHul, U, MaK KaK s 001a0ai yice
MHOSUMU, MHOIO CAMUM COEIAHHLIMU OMKDPLIMUAMU, S HEe OMYAUBALCA HAUMU
mo, 4e2o 51 He CMeNl UCKAMD.



Oouaxo, Ko20a s NOAYYUTL M) 21A8Y U 000paics 00 ee peuleHus, mo s
y8uoen, uYmo C ee HNOMOWbI0 MOJNCHO MHO20€e euwe coelams, U Yice C
NOBLIULEHHOU VBEPEHHOCMbI0 8 CB8OUX CUNAX S NPU UCCIe008AHUU OMKPLLI
oanvHeuwee, yacmoio cam, dacmoio ¢ Jlooosuxko Deppapu, moum OvlIBUIUM
YYeHUKom .

YueHnk KapaaHo Jloposuko @PEPPAPU paccmotpen oaAuMH U3 TUMOB
ypaBHeHua 4i crenenn: x* + ax?* + bx + ¢ = 0, HO HWUrOe He OTMeuaeTcH,
yTto Ntoboe nonHoe anrebpanyeckoe ypaBHEHUE Bcerga NOACTaHOBKOM TUMA
t = X + @ MOXHO CBEeCTU K ypaBHeHUIo 6be3 cnaraemoro ctenenHn n — 1.

x* = —(ax?* + bx + ¢)

3aTem, 4TOb6bl NONYYMTL MOAHBIA KBaApaT B SIEBOM 4acTW, BBOAWUT HOBYIO
nepemennyto: x* = (x* + 2tx% + t?) — t? — 2tx? = (x? + t)% — 2tx? — t*?
(x?2 +1t)? =x?(2t —a) — bx + (t? — ¢)

Taknm obpasom, KBaApaTHbIM TPEXYNEH B MPaBOM YacCcTU A0NXKeH ObITb
NONHbIM KBaApPaTOM, T.e. €ro AUCKPUMWUHAHT pPaBeH HYA0 = MNOAYYEHO
Kybuyeckoe ypaBHEHWE Ha HOBYIO NEPEMEHHYIO, NPABUIO PeLleHnA KOTOPOro
n3sectHo. [loapobHo BCe TUNbl YypaBHEeHUU 4N CTeneHn pPaCcCMOTPEn
Bombennn.



Kap,u,aHo PasmbilNAN Had KOPHAMU U3 OTPULUATE/IbHbIX Ynucen, Ha3blBa/l

nx "cogppucmuyeckumu" yncnamun. B ogHom mecte "BesiuKoz2o uckyccmea' oH
Hanucan:

"Bmopol 8U0 /10#HO020 peweHUA ypasHeHUA 3aKaA4Yaemcsa 8 KOpHe U3
MUHYca. A npusedy npumep: ecau Kmo-Hubyoe nompebyem pasdenums 10
Ha 08e Yyacmu, Komopsle rnpu nepemHoxceHuu oanu bl 30 unu 40, mo AcHo,
Ymo amom csay4al usau 80MpPOC HEBO3MOM(EH.

Ho mbl nocmynum mak: pa3deanum 10 nononam, rnonosuHa bydem 5;
YMHOMXEeHHaA Ha camoe cebsa oHa dacm 25. 3amem sbiymu u3 25 mo, ymo
O0O0/1CHO MOoAYYUMbCA rpu nepemHoxceHuuU, ckaxcem, 40, KaK 4 06bACHAA 3mo
mebe 8 2s1a8e o delicmsusax 8 4U KHuze; moeoa ocmaHemcsa —15; ecsu 839meob
U3 3mMoe2o KopeHb U rnpubasums K 5 u sbivecmso u3 5, mo noayyaromcea yacmu,
Komopsble rnepeMHoxceHHble mexcoy cobou, 0adym 40.

Takum obpazom, yacmu smu 6yoym 5p R, m15 u 5m Rm15".

B coBpemeHHbIX 0603HavyeHnsaxsto 5 + v—15 5+ iv15.



Padasnb BOMBE/I/IU (ok. 1526-1573)

K 1550 r. coctaBun nepBbi BaPMAHT CBOEro coumHeHumaA no anrebpe. Ho B
bnbnnorteke BaTnkaHa emy yaanocb HauTU “epeyeckoe coyuHeHue o amodu
oucyurnuHe, cocmassneHHoe HeKum JluoghaHmom AneKCaHOPUUCKUM ... U,
ymobsl o6o2amumb MUp MAKUM 3amMeyamesnbHbIM rpou3sedeHuem, 834/UCh
Mbl 30 rnepesod U repesenu MName KHU2 U3 cemMu, Komopele He bbinu
nepesedeHbl 00 amo2o”. B nepepaboTaHHbIN BapuaHT BKAoUYnA 143 3apaum

OnodaHTa.

Yncto akcMomatunyecku, and ob6BACHEHMA HEenpuBOAMMOTO CJyyas
Kybuuyeckoro ypasHeHua seen B anrebpy MHUMDbIE BennyuHbl:
[11r0C U3 MUHYCA HA 7K€ U3 MUHyca byoem muHyc.
[1ar0C U3 MUHYCa Ha MUHYC U3 MUHyca bydem ntoc.
MuHyc u3 MUHyca Ha narc U3 MmuHyca byoem nstoc.
MuHyc U3 MUHyca Ha MUHYC U3 MUHyca byoem MUHYC.
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1572 Bombennu “l’ Algebra”
"Cnocob HaxoxoeHuUs KybuyecKolU CMOPOHbI U3 KopHelU nodobHo2o suoa",

3
T.€. BblYUCNEHNe \/a +ivb=x + iy, roea,b €Z.
be3 o6bAacHeHMM Bombennun ytBepxaaeT, 4To
( x3=a+3xy

1x2+y= Vaz +b

Torga BennYmHa X YAOBNETBOPALET CUCTEME HEPABEHCTB:

x3>a

kx2 <iaZz+b

Hanpa noabopom peweHne 3TOM CcUCTeMbl HepaseHcTB, bombennn wus
BTOPOTrO YPaBHEHUA HAXOAUT .

4




®dpaHcya BUET (1540-1603)

Poannca B ®oHTeHe-ne-KoHT (60 Km oT J1a-
Powenun). OTeu — npoKypop, NO3TOMYy -—
lopuanyeckoe obpasoBaHne B [lyaTbe,
3aTem, BepHyBLIUCb, 4 ropa topuandeckas
NpaKkTUKa.

Ctan AOMalHMM yyuTenem B 3HATHOU
cembe pae-lMNapteHen. B 3To Bpems cymen
BblpasnTb Sin hXx W C€OS hx B BUAae
MHOTOY/IEHOB OT SIN X W COS X.

1571 Tllapux — coBeTHUK [lapnameHTa,
No3*Ke — TanHbIK COBETHUK Koponen AHpwu Il

m AHpu IV (nepepbiB ¢ 1584 no 1589,
3aHATUA MAaTEMATUKOMN).

1584 — pewndpoBKa MUCMAHCKUX MUCEM
(wndpp n3 6onee 500 3HaKoB).
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1594 - 3apa4ya BaH-PoymeHa
B _45x% +945x* —12300x7 +111150x°" —740 259x> +3 764 565x° —14 945 040x° +
+46 955 700x> —117 679100x>" +236 030 625x> —378 658 800x™ +483 841 800x> —
—488494125x" +384 942 375x"" —232 676 280x" +105306075x” —34512075x" +

| , }7 fJ,s
e L
Va2 Vie V's Vea
TpeboBanocb HANTM OAHO reOMeTPUYECKOEe peLleHue.

+7811375x° —1138 500x " +95 634x° —3 795x° + 45x =

Buet cpasy yBugen, 4to 3agaHHOEe 3HAYEeHUe, CToAllee B NpPaBOM 4acTy,
ABNAETCA  BblPa)KEHMEemM ANA  CTOPOHbl  MpPaBUAbHOINO  15-yronbHUKA,
BMMCAHHOrO B Kpyr paauyca 1, T.e. xopabl Ayru B 24°, a KoapdULMEHTbI
YpaBHEHUS NOKa3a/in, YTO ypaBHEHME BblparkaeT sin ¢ depes sin(p/45), 1.e.

nosmkeH 6biTb xopaon 1/45 aton ayru, nHadve roBops — CTArMBaTb Ayry B
(8/15)*: x=2sin (4/15)".

Taknm obpasom 3apa4ya bblna cpasy peweHa. Ho Buet Ha cneayrowmm
AeHb YKa3an ewe 22 peweHUs (MOCKONbKY OCTasibHble 22 — oTpuLaTenbHble).



1584 - 1589 OTCTPaHeHue oT aen, pabota Haa
«Uckyccmeom aHanusa, usu Hoeou anzebpoli».

CTpemusica co34aTb HOBYHO HayKky, 06naaatoLLyto CTPOroCcTblo reoMeTpum
APEBHUX M ONEPATUBHOCTbLIO anrebpbl — «4mobbl He 0CcMasas1I0Cb HepeLweHHbIX
3a00a4». CBOM naen n NnpuHUMNbI HOBOM anrebpbl Buet nsnoxkmn so “BeedeHuu
8 aHaaumu4eckoe uckyccmeo” (In artem analyticem Isagoge, Turonis 1591),

KoTopoe A0nXKHO Oblno cTaTb Haya/lom ero Bceobbvemntowero Tpakrata no
anrebpe.

“Uckyccmeo, Komopoe A u371020t0, HOB0, UAU 10 KpalHel Mepe,
HACMO/IbKO UCIMOPYEHO 8peMEeHEeM U UCKAXEHO 8sUsSHUeM 8apsapos, Ymo A
cyesn HYHHbIM npuodame emy cosepuweHHO HOo8blU 8ud... Bce mamemamuKu
3HAAU, YMO No0 ux anzebpoli u anmyKkabanou b6binu CKPpbIMbl HeCPABHEHHbIe
COKpoesuwia, HO He ymenu ux Haumu, 3a0a4u, Komopble OHU c4yumanu
Haubosnee mMpYyoOHbIMU, COBEPWEHHO /E2KO pewaromca oecamKkamu C
MOMOUWbIO HaWe20 UCKyccmea, rnpedcmasnaoue2o nosmomy camsil 8epHbIU
nyme 07189 MAMeMamuYecKux U3sbiICKaHUu”.

OnybanKoBaHO nocne cmeptu Bueta ero yueHnkamm B 1646 r. 8 Jlengexe.



Co3paHue 6yKBEHHOro UCUMUCNIEHUA.

1. Jenut BCce BeANYMHbI Ha CTyneHu (Mx 6ecKkoHe4YHO MHOro) U onpegensiert
apndmeTmnyeckme onepaumm ¢ HUMM.

2. BBoaut o603HaueHuUsn:
ANA Hen3BeCTHbIX — [/1aCHble A E | O..,

U ANA U3BECTHbIX BeNNYNH — cornacHole B, C, D...

3. Ncnonb3yeT crneunanbHble CUMBO/IbI — KOCCMYECKME 3HAKK + n — (BBen AH
Buaman B 1489); tepmuHbl AnA onepaumnm yMHOXeHUA U aeneHunsa. C mnx
nomouwbio popmynmpyeTt npaBuna:

a)B—(C+tD)=B-C ¥ D
6)Bin(CxtD)=BinCxBinD
B) onepauumn c gpodbsamm
4. YpaBHeHMUA: a) uncnosbie npumepbl  (logistica numerosa)
6) obLian anrebpa (logistica speciosa)



logistica numerosa:
x3—3x=1 1C — 3N aequatur 1
x3 + 30x?% + 44x = 1560 1C+30Q+44N aequatur 1560

logistica speciosa:
YpaBHeHue x3 + 3bx = 2d
C y4eTOM NPMHUMNA OAHOPOAHOCTU HAA0 NEPENMNCATb KakK
x3 + 3B%x = 2D?,

nostomy y Buera:
A cubus + B plano 3 in A aequatur D solido 2



TugornygMA L

S: A cubus -+ Bin A quadr. 3 =+ D plano in A, zquetur B cubo 2—D
plano inB, A quad. -+ B in A 2, 2quabiturBquad. 2~ D plano.

lenqiam cnim Aquadr. - Bin A 2, zdhawur B quadr. 2 — Dplano. Duadlis Egitnt
omnibusin A. A cubus -~ Bin A quad. 2, zquabitur B quad.inA 2 — Diplanoin A,

" Etiildem duisin B. Bin A quad. +-Bquadr.in A 2, 2zquabitur Bcubo 2 —D plano
in B. lungaturdutazqualia zqualibus. A cubus-+ Bin A quad. 3 +Bquad. inAz,
aquabitur B quad.in A 2 —D planoin A -+ Bcubo 2 — D planoin B.

Etdelerautrinque adfectione Bquad.in A 2, 8 ad zqualitatis ordinationem, tranfla-
taperantithelin D planiin A adfectione. A cubus-- B in Aquadr.3 + D plano in4,
aquabitur B cubo 2 — D plano in B, Quod quidem itafc habet. .

3C~30.Q -~ 44 N, equasuris60.  Igiturs Q 20 N, aquabitur 136, & fits N6.

Fia. 85.—From Vieta’s De emendatione aequationvm, in Opera mathematica
(1646), p. 154.



* «[IpedsapumesnbHbie 3aMe’aHUA K 8Uu0080U s02UCMUKe»
3anac dopmyn:

(A + B)'=A"+ nA"1B +...+ B", n=2 3415
A"+ B"=(A+B)(A"1 - A"?B +...+ B™1) n=3,5
A"— B'= (A-B)( A" 1+ Ar—2B —...+ B"1), n=2,3,4,5
n ap.
» “Genesis triangulorum”

[Mocne BbIBOAA $OPMY/ibl KOMMNO3ULUU HOPM CTPOUT UCHUCNEHUE
TPEYro/IbHUKOB, B KOTOPOM MOMXHO YCMOTPETb MWHTepnpeTaumto
YMHOMEHMA KOMMNJIEKCHbIX YMCEN, B KOTOPOM MPOCMATPUBAETCA UAEeA
TPUTOHOMETPUYECKON POPMbI KOMMNAEKCHOTO Yncna n popmyna Myaspa.




1591 "Zetetica' — peweHne HeonpeaeneHHbIX YPaBHEHUMN.

Mo Buety 3ememuka — 4acTb aHa/JIMTUYECKOrO MCKYCCTBA, C MOMOLLbIO
KOTOPOM YCTAaHABAMBAIOT YPaBHEHUA UM OTHOLWIEHMA MeXAY UCKOMbIMU U
NAHHbIMXM  BeIMYMHAMM,  MOPUCMUKA —  BbIACHEHME  UCTUHHOCTU
npeasioxKeHUn; IKk3e2emuKd — HaxoKAeHNe HEN3BECTHbIX.

"Zetetica" cocToMT M3 nNATU KHUI. B nepBbix Tpex pelwaroTca
onpeaeneHHble YpaBHEHMA NEPBbLIX ABYX CTENEHEN + 3a4a4M Ha NPONOPLMM.
YeTBEpTan M NATAA KHUIMM COAEPHKaT HeEONMPeae/IeHHble YPaBHEHUA.

HaunHaeT ¢ 3apa4y [Anodanta lls u lls, HO dpopmynmpyeT nx ¢ NOMOLLbIO
bykBeHHOW anrebpbl. N3naraet ABa cnocoba peweHna — meton JleoHapao
[Mn3aHcKkoro (He Ha3biBaa ero) U meton [AunodaHTa, U MNOKas3biBaeT, YTO
NOJIY4EHHbIE BblPpaXKeHUA ANA X U Y 3KBUBANEHTHbI. [1na peweHna nobasnset
eLLe 1 CBOMN MmeToA.

N3noxxmne metoabl 8 obwem sude (!11), npuBoanT YNCNOBOM NPUMep.



1591 pa3paboTan meTtoa npunbaunxKeHHoro peweHuA
anrebpanyeckoro ypaBHeHUA C YNC/T0BbIMU KOIDDULMEHTAMU, KOTOPbLIN
npumeHanca Ao koHua XVIl B. (oo metoaa HbloTOHA)

MepBoe B EBpone 4ncro aHaaAnTHUUYecKoe npeacraBaeHmne Yncnaa m:

1593 «BocbmaAa KHU2a omeemos Ha pa3anu4yHble mamemamuyecKue
80IMPOCHI»:

1 N 1 N N 1
\12 2 2\J2 2 2 |2 Z\JZ
N \ N

SN
1




On. B 1615 «0O6 aHanu3e u ycosepweHcMeo8aHUuU ypasHeHuli» Bunet naet
cBOM cnocob peleHna o4HOro Kybnyeckoro ypaBHeHuUA: x3+3bx=2d

A cubus + B plano 3 in A aequari D solido 2 (1)

Ha coBpemeHHOM A3blke Mbl Obl CKa3anu, 4to Buet npeanaraet BBecTn B
YPaBHEHME HOBYIO HEM3BECTHYIO BE/IMYMNHY t TaKyto, YTO b =t(t+x) (2)

C ee NOMOLLbIO, C OAHOW CTOPOHbI, JIEBYIO YacTb ypaBHeHUA (1) MOXKHO
npeacTaBUTb Pa3HOCTbIO KyHOB: (x+t)>—t3=2d.

A C [pyrom CTOpPOHbI, Bblpa3suB M3 (2) X 4yepe3d t M noacraBuB 3TO
BbipakeHue B (1), nonyymm:

x=?—t = .. to+2dt3 =b3

— ypaBHeHMWe, KBaApaTHOe OTHOCUTENbHO t> . Tem cambim ypaBHeHue (1)
byneTt peweHo.



B pabote «ZomnosHeHUe 2eomMmempuu» TOKa3blBaeT, YTO 8 HernpusooUMOM
cayyae Kybuyeckoe ypasHeHUe MOMCHO Cceecmu K mpucekyuu yana, a,
CnepoBaTeNnbHO, PEWnNTb mpu2oHomempu4yecKu. [pn 3TOM A0Ka3bIBAET, YTO
amom mun ypasHeHUl moxem obnadamb mpemAa  pPa3AauUYHbIMU
delicmeumesibHbIMU peweHUsMU.

2 3
JleHiCTBHTEIILHO, ITyCTh IaHO YpaBHEHUE X°> — pXx = ¢, TJe (g) < (g) .

3amuIeM ero B BUJE x3 — 3réx = ar? (3)

[TockonbKy ( )2< (r%)3 = a < 2r, To nonoxuM a = 2r sin v.

VYpaBHEHHE (3) TOT/Ia MMEET BH/] (x/r)? =3(x/r) + 2sinv
M C IIOMOIIIBIO TTOJICTAHOBKU X/ =—y  BHeT NPUXOINT K YpaBHEHHIO

3y —y3 = 2sinw.



ComocraBisisi €ro ¢ U3BECTHBIM COOTHOIIICHHUEM I CHHYCa TpOfIHOFO

apryMeHTa sin3p = 3sing — 4sinde
TN 2 sin 3¢ = 3(2sing) — (2sing)?
OH I10JIy4aeT Y1 = 2Ssin (9

V2T

BTophIM MONOXKHUTEIBHEIM KOpHEM Oyaer Y, = 2 Sin( ) Tperuu

KOPCHb OTPHLATCIICH. Bce BBIPAKCHUA  IJIA KOpH@fI Buer HaXOJIUT
I'COMCTPHYUYCCKH.

CBOM BbIBOA, O CYLECTBOBAaHMM B HEMPUBOAMMOM C/iy4ae KybuyecKoro
VPaBHEHUA TPex AeUCTBUTENbHbIX pelleHUn Bumetr He mor cpopmynmpoBaTb
ABHO, T.K. MPWU3HaBa/l TOJIbKO MOJIOXUTENbHblEe KOPHWU. 3TO OblNO cAenaHo
ToNbKO A. upapom B ero "HoBbIx OTKpbITUAX B anrebpe' (1629).

Mpea npumeHeHMA  TPaAHCUEHAEHTHbIX (GYHKUMU K  peLlueHuto
anrebpanyeckmx ypaBHeHMM Nosy4ynna HoOBOe pa3BMTME BO BTOPOW MONOBUHE
XIX B. y W. dpmuta n J1. KpoHekepa (peweHne ypaBHeHUs 5-M cTteneHun c
MOMOLLbIO INANNTUYECKMX PYHKLNN).



[MepBble 3Ha4YMTENbHbIE YCNeXu B obLien Teopumn anrebpanyeckux
YPaBHEHUMN.

I. 1. MlodcmaHoB8Ka Baa X =y + Kk yHNUYTOXAeT BTOpOe c/1araemoe B
NPOM3BO/IbHOM x"+ax" 1+ .+a,=0. (*)

[Mo3)ke YnpHrayseH uckan noacTaHOBKY, YHUYTOXaAlOLYO, ABa, TPU U T.A4,.
cnaraemblix, YTobbl NONYYNTb ypaBHEHME TUNA y"+ A=0.

2. ModcmaHoeKa Buaa x = k/y meHsAeT nopAAOK c/iefoBaHMUA Claraembix:
"nepBbin — nocnegHnn",

3. [NToocmaHoeKa Bnaa x = ky nsbasnaet ot opoben B KoadduuUMeEHTaX.

U T.MN.



Il. Ana ypaBHeHUN cTenenn 2, 3, 4, 5 popmynmpyet meopemsbl 0 ceA3U KOpHel
ypaeHeHuUAa u KoaggpuyueHmos (TaxkenosecHasa popmal) — nepsble pPOCTKU
TEOPUN CUMMETPUYECKMX PYHKLUM N PA3NOKEHUA LEIbIX MHOTOY/1IEHOB Ha
MHOXXuTenn nepson crenenu (T. Nappuort, A. Kupap, P. ekapT, N. HbloTOH):

x1+x2+°“+xn = —aq 01

X1X9 + X1X3 T+ Xp_1Xpn = Qay 0y
— n

X1X2 - Xn — (_1) Un On

B obwem Bnae sta tTeopema b6bina Bnepsbie chopmynmpoBaHa A. upapom B
1629, KOTOpPbLIX CTaN pacCMaTpUBaTb

S =" xF(k=1234)
M BbIpa3na UX Yepes a;:
Sl = —Qaq,
S, =af—2a,,
Sy =—a3 + 3a,a, — 3as,
S,=ai — 4afa, + 4a,a, + 2a5 — 4a,.



1707 HbloTOH "Bceobwaa apugpmemuKka' —  KOHCNEKT
Nlekumm no anrebpe, kKotopble HblOTOH YMTan B TpuHUTU Konneaxke.

B Hayane KHUrM HbIOTOH MoAcHAET OTHOLEeHWe apudMeTUKN U anrebpbil:
yenb anzebpbl — OMKpPbIMb U Uccnedosams obujue 3aKOHbI apugpmemuku, a
TaKKe NPeanoKUTb MPAKTUYECKMEe MEeTOoAbl pelleHna YPpaBHEHUN,

Ocoboe BHMMaHMe HbOTOH yaenun pelleHmnto anrebpanyeckmnx ypaBHEHUN:

— OpHa w3 nepsBbiX POPMYIMPOBOK OCHOBHOM TeopemMbl anrebpbl: 4nCio
BELLECTBEHHbIX KOPHEN MHOro4Y/ieHa He NPEeBOCXOAUT ero CTeneHu, a YUCao
KOMMJIEKCHbIX KOpHEeM Bcerga YéTHO.

— ObobuieHne neKkapToBa «NpaBuaa 3HAKOB» A1 onpeaesieHna YMcna KOpHEN
MHOTOYNEeHa.

— PeKyppeHTHble @dopmynbl ANA CTENeHHbIX CYMM KOPHeW, BBEAEHHbIX
Kupapom, nossonmsewime HbHOTOHY Bbipa3uTb Bce S yepe3 KOIPPULMEHT
3aJaHHOro anrebpanyeckoro ypaBHeHuUsa (*) KaK uesnble PYHKUUU C LeSbIMU
KoadPnUMeHTamMMu.



Bnocneactsmm 6b110 AOKA3aHO, YTO BCAKAA CMMMETPUYEcKasa PyHKUUA OT
KOPHEW ypaBHEHMA eCTb pauuMoHanbHaa QGYHKUMA OT 3EeMEHTAPHbIX
CUMMETPUYECKMX  YHKUMK, T.e. OT  Ko3PPUUMEHTOB  33a[aHHOTO
anredbpanyeckoro ypaBHeHus (*).

HblOTOH TaKXKe JaeT K/iaccMyeckoe onpeaesieHUe BeLLecTBEHHOro Ymcna
KaK OTHOLWEHMA pe3ynbTaTa M3MEPEHUA K eAUHUYHOMY ITANIOHY:

"[Mo0 4yucs0M Mbl MOHUMAEM HE CMOsbKO MHOMECmMB0 eO0UHUU, CKO/bKO
omesieYyeHHoe OMHOoWeHuUe KakKou-HUbyob eesnu4vyuHbl K Opyeol eenu4yuHe
moeo e pooa, NpuHAmMouU 3a eouHuyy."

3To onpepeneHve ypaBHMBAeT B npaBax Uenble, ApPobHble w
nppaumoHanbHble Yncna. B otanyme oT MHOrMX MaTeMaTUKOB TOrO BPEMEHMN,
HbIOTOH OTpuLUaTe/ibHble Yncaa OTae/IbHO He paccmaTpuBass U MoKasbiBaa UX
Noae3HOCTb Ha NPUMepax.



