PeweHue ynasHeHy 1 4ETBERTON CTENEHM,

*Tpu Hayku OH cuuTai "00KECTBEHHBIMU': MEAULIMHY, MATEMATUKY U aCTPOJIOTHIO.
*Ero KH13Hb — 0/1Ha U3 HanboJsiee HEOOBIUHBIX, KOTOPbIE MbI 3HaeM. Briajast U3 olHOM KpaltHOCTH B APYTYIO, U3
IIPOTUBOPEYUS B IPOTUBOPEUHE, OH COEIMHSI BO3BBIILIEHHYIO MYAPOCTb U HEBEPOSATHYIO HEJIEIIOCTb.
*Hukoro HeT my/apee ero, KOraa OH Mpas, ¥ HUKOTO 0e3yMHEH, KOT/1a HeTpas.
* ..(On)...ynonobnsiercst rpyoomy u 6€3yMHOMY COYMHUTEIO OaceH, XOTsI B ThICSUY pa3 0oJiee yUeH.
* On — [Ixepomnamo Kapnano.
e

- Oxeponamo KapagaHo (1501 - 1576)

UTaNbSAHCKUA MaTeMaTuK, UHXEHep,
doumnocod, MeamK 1 acTporsor.

eMbI He AOJIXKHBI TOBOPUTH O TOM, YTO €TI0 BEJINKUH
yM cMelIaH ¢ 6e3ymMueM, HO HAIpOTHB, YTO €ro
6e3yMue CMEIIAaHO C BEJIMKUM YMOM.

I'. Hoap (1600-1653)

ofl obs3ytocs Havitm y KappaHo MBI Kakmx
YTOZHO aBTOPOB.

II1. JI. MouTeckbe (1689—1755)
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FENTT AN IS ATV T YT

o OH TIeperoIHEH TAKUM KOJTHYECTBOM
OIPOMETUMBBIX HIEH, YTO TPAKTUUECKU HE B
COCTOSTHUH KPUTUUECKH OTHECTHUCH JJaKe K OJTHO
COTOH YacTH UX.
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U. Kemep (1571—1630)

e['eHuii, HO He XapakKTep.
M. Kanrop (1829—-1920)

M

e[llecTHaaaTBI BEK — YUHKBEYEHTO — MOCIEIHUNA BEK BO3poxkaeHU, 3TOM repOMYECKOM U BO3BBIIICHHON AIOXH,

KOT[1a, [0 CJIOBaM UCTOPHKA, "'UeNIOBEK APOrKaJl, KaK HATSHYTas CTPyHa, IPUBEJACHHAS B IBUKECHHUE CMBIUKOM: OH
MIPOSIBIISLT HCKITFOYUTEIIBHYIO SHEPT U0, TCHUAIBHYIO H300pETaTeIbHOCTh, YMOIIOMPAYUTENIbHYIO (paHTa3uto..”.

*B aT0 TpyaHOe BpeMms B MTauu Kuil BEIMKUN UTATBTHCKUA MaTeMaTHK, Bpad, Griocod, acTposior, u3o0peraTennb 1
nucatens [xeponamo Kapaano. Ero nonras u OypHast )ku3Hb ObLIa IOJTHA B3JIETOB U Ma/ICHUN.

[llecTHaauaTeiii Bek — 3710 Bek Jleonapao na Bunuu, Tunmana, Mukenanmxkeno byonaportu, Hukonas Konephuka,
Opasma Porrepaamckoro, Tuxo bpare, Maptuna Jlrorepa, ®epnana Maremnana, @pancya Buera, xopaano bpyno
1 MHOTMX, MHOTUX JIPYTHX.

*3JTO BEK, Kora 3emuis Obljla HU3BEPrHyTa C MbeIecTalla U IepeHeceHa 13 1eHTpa Beenennoit Ha opOUTY, MO
KOTOPO# OHA Bpalaiach BOKPYT BEJIUKOTO U HEMOABMKHOTO CBeTH1a. ITUM ObLT HAHECEH COKPYLIUTEIbHBIN yaap
M0 peuruu, u0o eciau 3eMilsl — psiIoBasi IUIAHETa, TO M YeIOBEK — HE BeHell 00’KECTBEHHOT'O TBOPEHUSI.
*["ocynapcTBeHHO pa3apoOieHHas, COCTOSIBINIAs U3 MHOTOUYHUCICHHBIX MEITKUX MOHAPXUH U TOPOJICKHUX peciyOmuK,
Wtanus crana nerkoii 7o0bIYEH IBYX MOTYIIECTBEHHBIX Jep:kaB — Opaniwn u Ucnanun. ConepHUUECTBO MEKIY
HUMU TIPUBEIIO K TOMY, 4TO ()paHIly3bl B KOHIIE KOHIIOB ObLITM BBITECHEHBI U3 CTPAHBI U OOJIbIIAs €€ YacTh OKa3anach
MOJI TIATOM ucnaHckux ['abcOypros..

*B HUranuu XVI Beka rHeT peauruno3Hblid COEIMHUICS C THETOM YYXKE€3EMHOI0 BJIaJbIUYE€CTBA, U ATOT IBOMHOM Ipecc,
YCHJICHHBIH 0OITUM S5KOHOMUYECKHM YTIAJKOM B CTpaHE, B HA4aJe CIEAYIOIEro BeKa MepeMecTril poIuHy
Bo3poxaenust Ha BTOpOU ILIaH.

*Jl>xeponamo KapiaHo 3Has 3aCTEHKM MHKBU3ULMHU U IBOPLIBI BEIBMOXK; EMY IIPUIUIOCH MIO3HATH TOJIOA, HULIETY,
YHUKEHHsI, 00M/Ibl, HO U IPHOOPECTH PeryTaluIo JIy4ylIero Bpaya EBporibl, COBETOB KOTOPOI0 IOMOTaluCh PUMCKHE
TaIbl ¥ TOCYAapHu, BKYCHUTh CIIaBbl BEJTUKOIO MaT€MAaTHKa, U3BECTHOIO JIMTEPATOPa, aBTOPAa MHOTUX JECATKOB KHUT.
[TouTn poBECHUK CBOETO BeKa, OH YCBOWJI U MPUHSIT BCE €r0 MPEAPACCYAKH U 3a0yKICHUS: [CHUATIbHbIC
asreOpanvyeckre OTKPBITUS Y HEr0 COCECTBOBAIM CO CPEAHEBEKOBBIMU MPEACTABICHUSMU O MUPE, ONHCAHUS
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XUTPOYMHBIX MEXaHU3MOB MEPEMEKAIICH COOOLICHUAMH O YyAeCax U PA3IMUHBIX IPOPOUYECTBAX U UyIUINIAX.
Beccrpamnsiii punocod, orpunaBmii 6eccMepTie AyII, OH IPUXOAMI B TPETIET OT JIF000TO TypHOTO
MPEUyBCTBHS U TBEPO BEPUII B aMyJIeThl, TPU3HABaN "Belue CHBI", Ipyrue npeI3HaMeHOBaHuUs, MUCTUYECKYIO
BJIACTH YHCEIL

*J11st Hac, KOHEUHO, BaXKHBI He 3a0myxaeHus Kapaano, cToiab xapakTepHbIe JIsl €r0 BpEMEHH, a 3aMedaTeNIbHbIe

MaTeMaTHYECKUE OTKPBITHS U CMeTble (PHIIOCO(PCKUE TOCTPOCHHUSL.
*Kapaano BHEC 3HaUMTENBHBIN BKIIA B pa3BuTHe anreOpsl. OH nepBbiM B EBporie cTait HCIoIb30BaTh
OTpUIaTelIbHbIC KOPHU YpaBHeHUH. Ero mms Hocut dopmyina KapiaHno sl HAX0XKIEHUST KOPHEH KyOU4ecKoro

HEIOJHOro ypaBHeHMs. Ha camoMm niene KapaaHo He OTKPBIBAJI ATOT alITOPUTM U AK€ HE MBITAJICS MPUITACATH €r0
cebe. B cBoéM TpakTare «Bemnrkoe HCKyCCTBO» OH MpHu3HAETCs, uyTo y3HaI Gopmyny oT Hukkono Tapranbu,

moo0emaB COXpaHuTh €€ B TaifHe, OHAKO OOeIIaHne He cAepkai u ciycTs 6 yieT (B 1545 roay) omyOmukoBan
YIOMSIHYTBIA TpakTat. M3 Hero yuéHblil MUp BIEPBBIEC Y3HAI O JETAJAX 3aMeYaTesIbHOrO OTKpbITUsA. Kapnano
OIlpaB/bIBaJl HAapyllIeHNE O0CEIaHNs TEM, UTO OH BKJIFOUMJI B CBOKO KHUT'Y HOBBIE OTKPBITHS, CAECTaHHBIE UM CAMHUM U
ero yueHukom Jlymwmxu ®eppapu, B TOM duciie oo1ee perieHue ypaBHeHsl YeTBEPTON CTENEHU.

*B 1663 rogy 6su1a ony0aukoBana (mocMepTHO) emié oaHa padota Kapaano, naspiBaBmasicst «Kuuroit 06 urpe B

KOCTH» — HCCJIeIOBaHUE 110 MaTEMaTUYECKOW TEOPUU a3apTHBIX UTp, HanmucaHHas B 1526 rogy. O1o ObLI OUH U3

MIEPBBIX CEPbE3HBIX TPYIOB 110 KOMOMHATOPUKE U TeOopuH BeposTHocTel. XoTsa Kapaano nomyctui tam psii OO0k,
OH IEPBBIM OJIM3KO MOAOUIEN K 00LIEMY MTOHATHIO BEPOSTHOCTH.
*B ucropuro kpunrorpadun Kapnano Bomén kak n300peraresib HeCI0KHOT0 MU(POBATHFHOTO YCTPOMCTRBA,

MCIOJIb30BABILIErOCs B EPENNCKax U MOTy4YHUBILEro Ha3BaHue «pemérka Kapaanoy.
O ¢popmyae Kapaano.
* Okous10 1515 rona
Cuunuon nens @eppo, npodeccop bomonckoro yHuBepcuTeTa, rie OH YUTa JEKIUH 110 apu(METHKe U TEOMETPUH,
HaXOJUT "BENHMKOE MpaBmiIo" — cnocod perleHus: KyOn4eckoro ypaBHeHHsI BU1a

x2+qx=r.
*B Te BpeMeHa Mmory4dm1 paciipocTpaHeHne 0COOBIM BH] OOIICHUS YUCHBIX — IYOJIUYHBIN HAYUYHBIN JIUCITYT
(moemHoK, TypHHp). Takoi MOeIMHOK 10 MaTEeMaTHUKE COCTOST B TOM, UTO JIBa MaTeMaTHKa Mpeaiaraiu Apyr Apyry
JUIS peIlieHus ONpeAeIeHHOE KOIMUYECTBO 331a4 (HECKOJIBKO JIECTKOB) C YUCIOBBIMH JJaHHBIMU. BhIMIpbIBa

MOEIMHOK TOT, KTO peliaj OoJbliee Ynuciao IpeiokKeHHbIX 3a1a4. [lobenuTens nomyyan qeHeKHOE
BO3HArpa)KJeHHE, U3BECTHOCTb, HEPEJIKO eMY MPEeIaraluch JOJKHOCTH Ha BHITOJHBIX YCIIOBUSX.

*O0 OTKPBITUH Y3HAJIM HEKOTOPbIE YYEHUKH O0JIOHCKOTO Mpodeccopa U B UX YUCIIE — JOBOJBHO MOCPEICTBEHHBIH
MareMaTtuk AHTOHHO Duope.

*duope BbI3bIBACT HA MyOIMUHBIN TucnyT MateMaTuka— Hukkono Tapranbto. OH mpenioxui eMy 3a1a4i,
OOJIBIIMHCTBO KOTOPBIX CBOAMIIOCH K PEHICHUIO KyOMYeCKUX YpaBHEHUH.

B nercTBe eMy HaHECIH HECKOJIBKO cabeIbHBIX y/IapOB IO TOJIOBE, OTMH
13 KOTOPBIX paccek 06e TyObl U MMOBPEIIIT BEPXHIOIO YETIOCTh U HEDO.
Co BpeMeHeM paHbl 3aTAHYJIUCh, HO OCTAJICS YPOJIJIUBBIN IIpaM,
KoToporo HUKKOJIO 0YeHb CThIANICS. MaJIbUUK JI0JITO€ BPEMS TOBOPII
¢ TPy/ZioM, 3anKasich. CBepCcTHUKHY Jipa3HuIH ero "Tapranbei'. [Tog
STHUM MMEHEM OH H BOIIIeJ B HICTOPUIO HAYKH.

*dDuope OblT yOeXka€H, uTO "cKopee 60KeCTBEHHOE, YeM yelloBeueckoe" OTKpbITHE Aeiab Peppo He MoJ CUITy
CKPOMHOMY CaMOYYKe-yuuTelto, 1 Tapranbs pemnTs 3a1aud He cMokeT. CONEpHUKHU Tepefanu IpyT Ipyry 4epes
Hotapuyca 30 3a7au, Ha perIeHne KoTopsIx oTBoauiIock 50 auelt. [lobequreneM cTaHOBUIICS TOT, KTO B TE€UEHUE
ATOTO CpOKa pemuT OoJbiiee yncio 3a1ad. [Ipourpasiimii qomkeH OblT OIUIATUTH 00e MoOeanTeNs U IBAALATH
JIEBSITU €r0 JAPY3€il.

Vike mocrie 3aKII0YeHUs yCIoBUi cocTs3anus TapTanbs oOHapy Kuil, 4To Bee 3aaaun Puope cBOAATCS K
pellleHIo ypaBHEeHUs X> + gX = T, U JI0 HEro JOILIM CIyXH, YTO COMEPHHUK HOTyur oT aenb deppo hopmyity ero
pemenus. Taprainbs, 1a0bl M30exkaTh 030pa MOPAXXEHUS U 3aTpaT Ha MapajHblid 00e/1, IpeANPHHsIT HEMMOBEPHbBIE
YCHITUS, YTOOBI HAUTH "BEJIMKOE MPaBUIIO", HAJ KOTOPHIM MaTeMaTHKH OMIIUCH HA POTSHKEHUU TTOUTH JIBYX
THICSYEIICTHI.
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Urak, B Houb ¢ 12 Ha 13 ¢eBpans 1535 roga Tapranbs OTKpbUT BOXKIeNIeHHYIO (hopmyity. Bo Bpems auciyTa oH 3a
7IBa 4aca oJ1oJien Bce 3a1aun duope, a ero NpoTUBHUK HE CIIPAaBWIICA HU C OJJHUM U3 NIPEAJIOKEHHBIX €EMY BOIIPOCOB
U3 pa3auy4HbIX 00JacTell MaTEMaTHKHU.

+1537-1538 roasi. Kapmano neitaercst caMOCTOATENIBHO HAWTH crIoco0 peleHns: KyOn4eckoro
ypaBHeHUs. be3omnboyHoe UyThe MOACKa3bIBACT EMY, UTO, OIYOJIMKYH OH ""BETMKOE MPaBUiI0" B CBOEH NEpBOi
MaTeMaTHYeCKOM KHUTE, — cJaBa 3HAMEHUTOr0 MaTeMaTruka emy obecrieueHa. Ho Bce ero moneITku 0e3yCHeniHbl, 1 K
KoHILy 1538 roga oH pemnn BeiBenaTh "anredpandeckuii cekper" y Tex, KTo UM Biajaen. K komy oOpaTutbes — K
®uope wm k Tapranse? [xeponamo BbiOpan nocneanero. [lpasaa, on 3Han, uro HUKKOIO HUKOMY HE pacKpbIBall
TallHbl, HO HAJESUICA, YTO CKPOMHBIHM YyUUTENb HE BIIOJIHE TOHUMAET 3HAaYEHHE CBOEr0 U300PETEHUSI U HE YCTOUT
nepes] IbCTUBBIMH CJIOBAMH, JICHbIaMH, @ MOJKET OBbITh, M TIEPE XUTPOCTHIO. B KOHIIE KOHIIOB CeKpeT (hOpMyITbI
okazaics B pykax Kapnano.

*Jlanee, ucnonb3ys 3Ty popmyiy, Kapaano u ero yuenuk Jlynmku @eppapy mosrydnain MHOIO HOBBIX
BBIJIAIOIINXCS pe3yIbTaToB, HO KapiaHo, CBA3aHHBIN KISATBOH - HE pa3riamarh GOpMyIry - HE MOT CIeNaTh X
myOnmaHbIM gocTossareM. OHako B 1543 roay mpou3onuio coObITHE, CHSBIIIEE MOpaibHbIC 3aTpyaHeHus ¢ KapaaHo.
K cBoemy npesenukomy ynoBoibscTBuI0, Kapnano u @eppapu obHapyxuinu pykonuch Cuunuona nens deppo, a B
Hel popMmyity, cooOmieHHyto Tapranbeil. 3HauuT, ynpsmbiii HUKK010 He ObUT IEPBOOTKPHIBATENEM, U Y HET'O MOKHO
HE UCHpalINBaTh pa3pelieHus Ha myonukanuio "Benaukoro npasuia! C atoro momenTa JKupoiaamo Havam
CUCTEMAaTHU3UPOBATh BCE U3BECTHOE EMY B alredpe U TOTOBUTH K M3/1aHUIO HOBYIO KHUTY.

1545 ron, Hiopu6epr
Brixonut B cBeT kHura Kamano "Bennkoe uckycctBo" ¢ popmyiioit peniennst KyOUn4eckoro ypaBHEHUs, YTO,
KOHEYHO, BeChMa He MOHPaBUIIOCh TapTalibe.

* PazpemuTh pactpu CONepHUKU pelin B myoauunom auciyte. 1548 roa, 10 aBrycra, Muian.

B sToT nens okosio mecty yacoB Beuepa B 1iepkBu CB. Mapuu coOpanoch MHOXKECTBO TOPOKaH, BOCHHBIX,
3HaTHBIX CHUHBOPOB, YHUBEPCUTETCKHUX IIPEMOIABATEIEN U CTYIEHTOB, KOTOPBIE XOTEIN MPUCYTCTBOBATh HA
MaremMatudeckom auciyrte. Hakonen nosiBunuch conepHuku — Jlynmku @eppapu IBUICS ¢ OTPOMHOM TOJIOM CBOMX
3HATHBIX U HE3HATHBIX Jipy3ei, a Hukkono Tapranbio conpoBoxkaain mumib Opat. Yto e 10 "T1aBHOro BUHOBHHUKA" —
Kapnano, — To, y3HaB 0 JUcCIyTe, OH yexai U3 ropoaa. B npucyrcTBuu riaBHoro apouTpa, npasuress Munana, u
MHOTOTBICAYHOM TOJIIBI CONIEPHUKH JOJKHBI ObUIN 10Ka3aTh MPaBUIIBHOCTh PEIIEHUH, IPUBEJCHHBIX UIMU B BBI30BaX
U OTBETAX...

* [ToGemuTenem cniopa Beien deppapu. ...

*Ceiiuac, 3a JTaBHOCTBIO OITMCAHHBIX COOBITUM, BPSI JIU MOXKHO C YBEPEHHOCTBIO HAa3BaTh MIPABOro B ATOM criope. B
HacTosIIee BpeMs OOJBITMHCTBO UCTOPUKOB CXOJIUTCS Ha CIEAYIOLIEM:

* ienb Deppo nepBbIM Halen GopMyITy AJisl pelieHus: KyOUuecKoro ypaBHEHUS;

» ®uope y3Ha! HOpMYITy OT CBOETO YUUTEs;

* TapTasbs HE3aBUCHMO OT HUX €aM HallleJl CIoco0 PelIeHuUs 3TOr0 ypaBHEHUS;

 Kapnano pa3pa0oTai noJHy10 TEOPHIO PEIICHUs JTI000TO ypaBHEHUS TPEThEl CTENeHU;

» Meppapu NpeAIoKUI CIoco0 peleHus: ypaBHEHHS YeTBEPTON CTEICHH.

WX KOJIeKTUBHBIC yCUIIUSL OTKPBLUIM HOBYIO CTPAHUIYy B Pa3BUTUU MaTeMaTHKU. MeHee ueM 3a ISAThAECAT JIeT
UTANbSIHCKUM YUYEHBIM yJIAIOCh "HCcUYepriaTh" BO3MOXKHOCTH alreOpandeckux METOIOB pellleHus: ypaBHeHui. U muib
B 1826 rony Hunsc Xenpuk AGernb qoKa3an Hepa3peluMoCcTh YpaBHEHUHN MIATON CTENIEHH B paJuKaliax.

BriBenem popmyJty KOpHeil ypaBHeHHs 3-eil CTeNeHu:
Ky6unueckoe ypaBHeHHe — ypaBHeHHe BUAA d3 * X> + ay * x% + a, - x+ay = 0, rze as, a;, a,, age R, az # 0.
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Taxum 06pa3oM, Mbl HAXOJMM OJMH M3 KOPHEH HCXOIHOr0 KyOnueckoro ypapHenus. O003Ha4UM 3TOT KOPEHb, KaK
. UToObI HalfTH ocTalbHbIE KOPHHU (€CIM OHM PHHAUIEKAT MHOXKECTBY JEHCTBUTEIBHBIX YUCEN), PA3ieIuM
UCXONHBIN KyOudeckuii MHorowteH Ha (x —a) = x> +axx>+b*xx+c=@x—-a)*x(x*+d*x+g)nu

HanaEM KOPHHU MOJIYYCHHOT'O KBaApaTHOT'O TpéaneHa PEryJIApHbIMHA METOAAMU. XOTH, H3y4as 3HaK BbBIPAKCHUSA
3

2, &1
q°+-

7
KOpHCfI HUMCECT UCXOOHOC Ky6I/I‘-IeCKOC YpaBHCHUC.

, Ha3bIBACMOI'0 JTUCKPUMHUHAHTOM KY6I/I‘IGCKOFO YpaBHCHUS, MOXHO ITOHATDH, CKOJIBKO BCHICCTBCHHBIX

2 3
JAMCKpMMHUHAHT KyOM4YeCcKoro ypapHenusi: D = q: + 12)—7 .
D < 0. YpaBHeHHe UMeeT TP PA3JINYHbIX BellleCTBEHHbIX KOPHSI.
D = 0. Toraa xots Obl IBa KOPHSI COBNAAAIOT. ITO MOKeT ObITh, KOI/1a YPABHEHUE MMeeT OJUH
BelleCTBEHHbIH KOPEeHb, KPATHOCTH B, U €LI¢ OIMH BellleCTBEHHbIN KOPeHb, OTJMYHBIN OT NepBbIX ABYX.
WNim Bce TpH KOPHA COBNAJAIOT.

D > 0. YpaBHeHHe UMeeT OMH BelIeCTBEHHbIN H NMapy KOMILIEKCHBIX KOPHeH.




IIpumep:

1) x3 + 3x —4 = 0. OueBuano, 4To OMH U3 KOpHel pasen 1. Ho o gopmyae:

2 4

V2+V5+V2-v5=1(07??). 24+5= (”“g) z-ﬁ:(#)ix:i/(ﬂ)3+3\/(1—ﬁ)3=1+ﬁ+1—v§=1

3 3
x=\/—_—+ (4)Z+—+\/—_—4 CO 2 ervari+Yz—vari=32+v5+ 32—

2 2 2 2

3 > 3 3
3 = = |4 a“, P _a_ P~ =
2) x +x+3—0.l’loc1)opmyne.x—\/ -+ 4+27+\/ > /4+27, g=1, p=3.
S T SIS U T NS OISO PR I (N S = (We-1+V-v5-1
x= 2 4 2 4 - 2 4 2 4 3 )

WTtak, ypaBHEHHs TPEThel cTeeH! pa3pemnumMbl. (Pa3peinmel 1 ypaBHEeHHS YeTBEPTOM cTerneHu!

[Iponomkenue cnemxyer.)

Pemenue ypaBHenuii 4-oii crenenu. Meroa @eppapu.

ePaccMOTpUM ypaBHEHHE Y4eTBEPTOI cTenenn: a,x* + azx3 + a,x? + a;x + a, = 0, (1)
TJi€ A4, A3, Ay, A4 Ao~ TPOU3BOJIBHBIE BEIECTBEHHBIE YHCIIA, TPUUYEM a, # 0.

* Meron ®eppapu COCTOUT U3 ABYX ITAIOB:

1) VpaBuenwus Buja (1) npuBOIITCS K YpaBHEHHUSM YETBEPTON CTENCHHU, Y KOTOPHIX OTCYTCTBYIOT YJICHBI C
TPEThEN CTENEHbI0 HEM3BECTHOIO.

2) Jlanee mosydeHHBIC YPABHCHHUS PEIIAIOTCS TIPU MOMOIIH PA3JI0KEHUS Ha MHOXHTENU. Ho 17151 TOro, 4TOOBI
HalTH TpeOyeMoe pa3oKeHUe Ha MHOKHUTENHU, TPeOyeTCs pemaTth KyOn4ecKue ypaBHEHHUS.

Ilpuseoenue ypaenenuii 4-oii cmenenu:

e Pasnenum ypasrene (1) Ha crapmmii koaddumnment a,. Toraa ono npumet Bua: x* + ax® + bx?> + cx+d =0, (2)

2

(y_g)‘*+a(y_g)3+b(y_g) (y—z)+d—0<:> @3

oy iyt gret () - (@) 4 () wer (e frar () () ) ro F o T (D))o

—% =0s
ey -+ y -a? —iya +—m——y - a? +—y a3 —a—4+by ——bya +cy—ﬂ =0

256 64 4
e
3 3 1 3 a* a* b-a’® ca
&yt + y? ( a? —29 +b>+y(—ﬁa +Ea ——ba+c)+ﬁ—a 16 —T+d=0=>

oyt 2<b 3 2>+ a® ba+ 3a* Sa 2b @ i o .
yory g® )TV 8 2 7°) 256 g T )
b _3g2. g2 _ba _ _3a _b_f_
Ecau BBecTn o6o3HaueHus: p = b 24 4=5 +c r 256+ o +d,

TO ypaBHeHue (4) npuMeT BH]

y*+py:+qy+r=0, (5) rame p,q, T — BElIECTBEHHLIE YKCIIA.



Paznoscenue na mnosicumenu. Kyﬁuuecmm pe3ojibeeHnma.

Jlo6GaByisist ¥ BBIYMTAS K JIEBOM YacTH ypaBHeHus (5) BeIpaxkenue 25y 2 + s2, rae S — HEKOTOPOE U0, KOTOPOE MBI
OIIPEACIUM I03KE, IOIyUYUM

y*+py? + qy+ 1+ 2sy* + s — 2sy* — §? =0<:)(y2+s)2+(p—25)y2+qy+r—sz=0(:>

<:)(yz+s)2+(p—25)(y2+%>+r—sz=0=>
2 2 2
2 2 2 qqy ( q ) q 2 _
_2 — — =
e (+s) + (@ s)(y +2(p—2$)+ 2 —25) 4(p—2$)+r s’=0o
s ( 2+s)2+( —Zs)( + 1 )2— 520 (6)
y p YT 2p-29) 225

q2

4(p-2s)
Torna ypasuenue (6) npumer sug (y2 + s)? + (p 2s) (y +
2
4(p 2s)
KyOW4ecKkoi pe30bBeHTON ypaBHeHHs 4-if crenenn (5).
Ecnu kakoe-To perrenne KyOndeckoi pe3osbBeHThI (9) HaitieHo, TO ypaBHEHHE (8) MOXKHO PEIHTh, PA3JI0KUB €0 JIEBYIO
YacTh Ha MHOXKUTEITU ¢ IOMOIIBIO (DOPMYIIBI COKPAIEHHOTO YMHOXeHUs. JleiCTBUTENBHO,

Bri6epem uuciio s Tak, 4To0bI — +7r—52=0 (7) ,TOecTb TaK, 4TOOHI S - ABJIAIOCH KOPHEM ypaBHeHHs (7).

. 25)) = 0 (8). Manee npeobpasyem ypaBuenue(7)

2
+r—s5?2=0 @ —-s)p—-2s)—+-=0o 25> —ps? —2rs+1rp—"-= 0 (9). YpasHenue (9) Ha3bIBAIOT

2 2 q 2_ 2 2 _ _ q 2_
*+s) +(p—25)<y+ 20— )) =0 (y*+5)° —(2s p)(y+2(p_25)) =0e
24 )2 _ —. _Lzz
e (2 +s) < 2s—p-y > 25—p> 0 &

q
<:><y2+s+ 2s—p-y— )(y +s—J2s—-p-y+ ) 0
24/2s — 2./25—p

Taxum 00Opasom, s perieHust ypaBHEHUS (8) ocTa€Tcs pelnTh KBaIpaTHBIC YPaBHECHUS

y2+./2s—p- y—\/_+s—0ny —J2s—p y+ +s=0. (10)

BriBog meTona @eppapu 3aBepIicH.
[Ipumep. Pemnts ypaBuenne: x* + 4x3 — 4x% —20x —5=0. (a =4; b = —4; ¢ = -20; d = -5).
Penrenue: CrienaeM B ypaBHEHHH 3aMeHy X =y — 1.

Monyunm: (y — 1D)*+4(y—1)3—-4(y—-1)>-20y—1)-5=0<

o y* —4y3 + 6y? +1+4y3 —12y? — 4 — 4y? -4 +20-5=0y*—10y* -4y +
8=0.
B cooTtBercTBuM ¢ ypasHenuem (5) p = —10; q = —4; r = 8,

a Kybuueckas pe3onbBenta: 25> + 10s* — 165 — 84 = 0 © s3 + 552 — 85— 42 = 0.

[enbm KopHEM KyOu4ecKol pe30JbBEHTHI sBseTcs yucio s = —3. [logcraBum 310 3HaYeHue S B ypaBHeHus (10):
y?+2y-2=0uy*-2y—-4=0.

KopHu 5tux ypaBHenuit: y; = —1 +/3; y, = =1 —+/3; y; =1+ \V5; yva=1- V5.

BemomunM, uto x =y — 1. Tornax; = V3 — 2; x, = =2 —/3; y3 =5; y, = —/5.



