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DTa KHHUTa SIBJISETCS PEOPUHTOM OpUT'MHAJIA, KOTOp]:lﬁ MbI CO3aJIU CTICHUAJIBHO JJIsA Bac, HCIOJIb3Ys 3allaTCHTOBAHHBIC TEXHO-
JIOTUHW TTPOU3BOACTBA PCIIPUHTHBIX KHUT U I1€YaTH 110 Tp€6OBaHI/IIO.

CHavasa Mbl OTCKaHHUPOBAJIN KXK/IYI0 CTPAHUIy OPUTHHAJIA 3TOM PEJKONH KHUTH Ha PO ECCHOHAIBEHOM 000py/I0BaHHH. 3aTeM
C TTOMOUIBIO CIIEIHMAIBHO Pa3padOTaHHBIX MPOTPaMM MBI MTPOM3BEIH OYMCTKY H300pakK€HHs OT IIITEH, KILIKC, IEepPerndoB
Y TIOTIBITAJINCH OTOETNTH U BBIPOBHATH KAX/YI0 CTPaHUILy KHUTH. K coxaneHuio, HEKOTOpbIE CTPaHUIIBI HENb3s BEPHYTbH B H3-
HavaJbHOE COCTOSTHHE, M €CJIM MX OBLJIO TPYIHO YMTaTh B OPUTMHAIIE, TO Aa)e IpU HU(PPOBOIl pecTaBpalii UX HEBO3MOXKHO
YIy4IIUTb.

Pazymeercsi, aBroMaTH31pOBaHHas IPOrpaMMHasi 00pabOTKa PENPHUHTHBIX KHUT — HE CaMoe JIydlliee PeLIeHUEe JJIsl BOCCTAaHOB-
JICHUSI TEKCTA B €0 TIEPBO3/IaHHOM BHJIE, OJIHAKO, HAIlla IIeJIh — BEPHYTh YUTATEIIO TOYHYIO KOTINIO KHUTH, KOTOPOH MOXET OBITh
HECKOJIBKO BEKOB.

HOBTOMY MBI OPpEAYNpEeIKAACM O BO3MOKHBIX MOTPEHIHOCTAX BOCCTAHOBJICHHOI'O PCHPUHTHOTO U3JAaHUSA. B HU3JaHUU MOTYT
OTCYTCTBOBATh OJHA MJIM HECKOJIBKO CTPAHHUII TEKCTA, MOT'YT BCTPETUTHCA HEBBIBOAUMBIC IIATHA U KIIAKCBI, HAAIIMCHU Ha TIOJIAX
WA IOAYCPKHUBAHUA B TEKCTEC, HCUNTACMBIC (l)pal"MeHT])l TEKCTA HJIM 3aIHObI CTpaHul. HOKyHaTb HJIK HE NTOKYIAaTb HO}106HbIe
U3AaHus — peIlaThb BaM, MbI K€ J€Ja€M BCC€ BO3MOXXHOC, YTOOBI PCAKHME W LCHHBIC KHUTHU, CHIC HCAABHO YTPA4YCHHBLIC
1 HECTIPABEATINBO 38.6I)ITBI€, BHOBbB CTaJId JOCTYITHBIMU JUJIST BCEX YHUTaTeNeH.

ﬁ(epvm KHmxHbIN PeneccaHc
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O PELIEHHH YPABHEHHH, NPUBOOAHMEIX K OOHOPOAMBIM

B piunTasi nowieHHo U3 ypaBHeHHus (8) ypaBHenHe (9), MNOJyYyuM OAHO-

O[IHOE YDaBHEHHE:
F Y x—4y +42=0. (10)

VYmHOass wieHn YypaBHenus (7) Ha 3 W CKIAABIBast MOWIEHHO
C ypaBHeHHeM (8), NOsyuuM:

66x — 20y — 182 = 0. (11)

Hens unennl ypaBrenmit (10) u (11) na —x1!) u o6Go3navas %=u,
% = U, MNO0JIyYUM CHCTEMYy [BYX YpPaBHEHHUH:

u— 4= 1,
29u + 18v = 66.
Pemas ee, Haxogum:

OTKYAQ CJieflyeT PsiAi paBHBIX OTHOLUEHHWH:
X _Y_ 2
T 6 5°
CnepoBaresibHO,
X=4p, y=6p, ZZSP.

[NoncTaBuB 3TH BLIPOKEHHST B OAHO M3 ypaBHeHu#t cuctemnl (C),
HailneM, uTOo p==1 H, CN€J0BATEJILHO,

x=4, y=6, 2=25.

[logo6HeIM 00pa3om peuleHHMe BCAKOM CHUCTEMW JIMHEHHHIX ypas-
HEHUI1 MO)KHO CBeCTH K PELIEHHI0 psifia MPOMNOPLMA MPH JAHHOM YCJIOBHH,
M 3THM YCJIOBUEM SIBJISIETCS1 OJJHO U3 yPaBHEHHUH CUCTEMH.

Paccmorpum crcremy ypaBHEeHMI BTOPOH cTeneHH, NpUBOAUMYH K Ofi-
HOPOJHBIM YpPaBHEHHUSIM:

Bx2 + 2xy —13y2 = 5, (12)} b
43 4 5xy — 1Ty2 = —2. a3y P

1) VpaBHeHun cuctembl (C) MoKa3biBaloT, YTO N0 KpaitHel mepe 01HO U3 HEU3BECT-
HbIX X, ¥, 2 He paBHO HYJO. Jlerko 3ametuth, 910 XF0. ([Tpum. ped.)
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Peuienne 3T0it cucTeMBl ypaBHeHHH cnoco6oM MOACTAHOBKU JOBOJIbHO
3aTPYAHUTEJIHO; MPHUBOJST YK€ OHO W3 YpPaBHEHWH K OJHOPOAHOMY IIO-
CPEACTBOM MCKJIIOYEeHUs1 CBOOOJHHIX YJIEHOB, MOJIYUMM:

30x2 4 29xy — 111y2=0.

Hens 3ro ypaBHeHHe Ha Y% ') u noJarast
X

-._.=Z’

NOJTyUuM:
3022 4+ 292 — 111 =0,
OTKYHAa HaXOMM:

2 = ‘2‘ ’ Zy=— ‘(1):; )
MWK

% _3 X 37

W 2’ Vs 15°
Ilonaras

x,= 3p, W= 2p,

Xg=231q, ys=—1%

Y MOACTAaBJIsIA B OJHO M3 JAHHLIX ypaBHeHMH cucTeMul (D), OyaeM uMeTb
ypaBHEHUS:
45p% + 12p%—52p2 =15
U
6845¢2—1110¢2— 2925¢2=175,
OTKyJa HaxOiuM:

1
== l = e ———
CJegoBaTesIbHO,
xl = :t 3; }'1 = :l: 2)
xg = 37 15

V.')_ﬁ_?., y2=:F.'/-5—6'2"

[Mono6ueiM 00pasom MOXKHO peuIMTb CHUCTEMY YpaBHeHHH BTOpOH
CTENeHu:

axd 4+ bxy +c¢y? =p, } (E)
a;x* + byxy + ¢;y%= p,.
Boo0Oue, ecyid paiia cHUcTeMa ypaBHeHHI:
F(x, y)=aq, } F)
] (x, ¥)=10,

rae F (x, y) u f(x, ¥) — onxHopoaHble yHKIUM 71-F0 U3MEPEHHUST, TO, UCKJIIO-
YuB CBOOOAHBIE YJIEHH, MOJIyYHM OJHOPOJHOE YPaBHEHME:

bF (x, y)—af(x, y)=0.

1) 3neck y == 0; ecnu 661 Geuto y = 0, 10 Tawke X = 0, 9ro NporuBopeusY ypas-
Henunm (D). (TTpum. ped.)
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V] ~ x "
W3 aToro ypaBHenHsi HaiiieM, BooOlile rOBOpPS, 1 3HAYEHNH OTHOILEHMS] 3

X i »
-i’-.—_.—% (l=l, 2,...,’1).

CrnefoBaTe/IbHO, MOYKHO MOJIOKUTh X == p,Z2 U y = {,2. Bnecs 31 BHIpa-
YKeHHs1 B nepBoe ypaBHenne cucTeMbl (F), Haiizem:

2'F (pu q.) =4da,
HIIA

n a—

n,—— - n,
a a
X ZP‘VF(P;', g ' Ve = q'VF(Pi, AN

Taxkum 06pa3oM [aHHAs cHcTeMa ypaBHeHMH KMeeT n® KOpHeii.

a MoToMy

3AMEUAHUST K OTOEJIY O KBAJPATHbBIX YPABHEHUSIX

. U. Yuctsakos (Mocksa)

1. Yuennio 0 KBaJpaTHLIX ypPaBHEHUAX B yueOHMKaxX anrebpul obbru-
HO MpeJulecTBYeT riaBa 06 HM3BJeYEeHHH KBAaJPAaTHOrO KOPHS M3 YMcell,
IprHUeM HK37arawrcst crnocobbl W3BJleueHMs1 KBaJpaTHOr0 KOpHs, Kak TOY-
HOr0, TaK U MpUOJIIDKEHHOTO, U3 LeJIBIX YHKCesl, MPOCThIX W JAECATHYHHIX
npooeii. UsnoyxeHre ke cOOCTBEHHO OTAeIa 0 KBAAPATHLIX YpaBHEHUAX
HAUMHaeTCsl ¢ YKa3aHWs Ha TO, YTO B caMOM OOILEM cJlyyae ypaBHEHHe
BTOpOii crenenu ') ¢ OHMM HEU3BECTHHIM MOXKeT ObiTh NPHBENEHO K BHAY:

ax® +bx +c=0,

rae a, b 1 ¢ — uenele yicna ¥ a > 0. Ita opma YpaBHEHHS YACTO HA3H-

BaeTcsl HeMpUBEJEHHOIl; pasjelinsa BCe UieHBl YpaBHEHHst HAa d K 0603Ha-
¢

Yas — =p, -=¢, eMy jaioT JOpMy NpHBeJCHHOrO YPaBHEHUS:
x* 4+ px + ¢=0.

Jlanee paccmMaTpuBalOTCSt TAK HasblBaeMble HEMNOJHBIE KBafpaTHbIe
YPaBHEHUsi BHJOB:

ax? 4+ bx =0,
ax? 4+¢c=0,
HITH
ax?=——c¢,

KOTOpblE MNOJIyYAIOTC W3 HENPUBEIEHHOTO YPaBHEHHSI COOTBETCTBEHHO
npu ¢=0 u b= 0, ¥ yKasLIBaKTCA CrocoOLl 11 HX pelleHUs: NepBoro —
C MOMOLIBbK PAa3JI0XHEHUs1 JIEBOM YacTH €ro Ha MHO)KUTEJM U NPHPABHM-
BaHWS Ka}(Ioro M3 HUX K HYJI0, @ BTOPOro —- C MOMOIbI0 H3BJIEUEHHS

1) C pauuonaneHbIMH Koaguuuentamu. (ITpum. ped.)
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LYl c
KBaJIpaTHOrO KOpHa W3 o0eux uactelt ypaBHeHus X2 = — - Hakoney,

H3J1araeTcsl KJ1acCHUecKuii BBHIBOJ (POPMYJIH [UJIst pelIeHHst MPHBENEHHOTO
ypaBHeHust x2 4 px + ¢ =0, 0CHOBaHHHIIf Ha MpeJcTaBJeHUK €ro B BUJE:

(r+4)= (8~

¥ TOCJIEAYIOIEM M3BJIEUEHUM KBAJpaTHOrO KOpHS M3 ofenx ero yacreii,
NpyyeM rO0JIyuaeTcs:
p 2
x=—8 Y E—q;

b ¢
BCTaBJIsAIA 3J€Chb pP = v U q=—a—, noJly4arwTt (bopmyny Ui peuie-
HHUS1 HENPHUBENEHHOI0 KBAApPaTHOr0 YpaBHEHUS B BUJE:

—b+ Vb —dac
2a

X =

2. Takum 06pa3oM MpH OOBIYHOM H3JIOXKEHUH MEXAY MpefllecTBy-
IOIMM MaTepuasioM — 00 H3BJeYeHHH KBAAPAaTHOTO KOPHA K3 UHCes] —
H [0CJIeAYIOIMM — O KBAJPATHBIX YPaBHEHUAX — He OKa3blBAeTCS Npsi-
Moii U HernocpencTBeHHOR cBa3u. [loaTomy Gosee ecTeCTBEHHBIM U METOJH-
YeCKH BBIIEP)KAHHBIM SBJISETCSI MHOE M3JIOXKEHWE OT[esla O KBaApPATHBIX
YPaBHEHHSIX, HMEHHO €ro CJlelyeT HauMHaTb C PacCMOTPEHUS! [BYYJIeH-
HOT0 KB3aJpaTHOI0 ypaBHEHUs1 B BHJE:

x% = m,
pellieHHe KOTOPOTrO HEMOCPEICTBEHHO MNPUBOAUTCS K H3BJIEYEHUIO KBafl-

PaTHOr0 KOPHS K3 00eux ero vacreii; CiefyeT TOJbKO yKa3aTh yyalldMCsl,
yro 31ech 00si3aTesibHO Gpath 06a 3HaKa NpU U3BJIEYEHHUU KOPHS, TAK UTO

3T0 ypaBHEHME BCETN@ MMEET ABA KOpHS: X, =V m u x,=—Vm,
KoTopele OynyT AeictBuTesibHEI pu m >0, 06a paBHBIMK Hy 110 Npy m = 0
H MEMMbIMK npu m-< 0. K yKa3annoMy BHAY NPHUBOIMTCSI M ypaBHEHHE
Tuna kx2 = l. Ilepexons 3aTeM K NpUBEAEHHOMY ypaBHeHHIO X2 4 px +
+ ¢ =0, MO>KXHO TIOKAa3aTb, UTO €r0 pelIeHHE MPUBOIMTCS K PELIEHHIO Bhi-
IIENPUBEJEHHOTO BYWIeHHOr0 ypaBHenusl. C 3Toil LieJbI0 BOCIMOJIB3YEMCST

METO/IOM TOJCTAHOBKHM; HMEHHO, TMOJIOKUM X = y— P

?y
(v—2)+p(r—5)+a=0,

YTO nocJyie yrnpoueHns Ader:

=0 —q.

y=x} % —q,

2
P
x=+)5G—9-%-

TOrA MOJIYYHM:

Otcrona

M, <JIe[0BATEJIbHO,
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ViHaue
> V p?

Y — —pilgp"fw .

WIH OKOHYaTeJIbHO:

JT0T BHIBOL (OPMYJBl ISt pelleHHsi HeNpPHUBEJEHHOT® KBafpaTHOrC
ypaBHEHHsl, He BCTpevawuuiica B yueOHHMKaX aJyirebphl, 3aciy)KudBaer,
Nno HallleMy MHEHHI0, BHHMaHMsi KaK BapdaHT K KJIACCHYECKOMY BHIBOLY,
MoJiyuyaeMblii ¢ MNOMOLILK BAXKHGIO 00IEero MeToxa — MOACTAHOBKH.
[lonyuus ero, cienyer, KOHEYHO, YKa3arb, YTO X B 3TOM cJiyuae 06a KOpHst
ypaBHeHUsi OynyT HeiiCTBUTEJIbHBIMM W HepaBHBIMM, Korja p?>4gq; neit-

CTBUTEJIbHBIMM M PAaBHBIMM KayGiblii — £, Korma p2=4¢, 1 MHUMBIMUA
npu p? < 4gq.

3. Tlepexons panee K pelieHUI0 YHUCIOBBIX YpPaBHEHUH MpPHUBEIEHHOIO
THNA, MOJIE3HO OCTAHOBUTBCS! OTUEJLHO Ha TeX CJIyvyasiX, KOraa Kodgu-

IIMEHT p — UeTHOe, W KOIrJa p — HevyeTHoe uYucio. B mnepBom ciyuae
p = 2p’, YpaBHEHMHe M0JIyuyaeT BMI:

x242p'x +q=0,
a peulenveM ero Oyner ueJioe Bhlpa)KeHHe:

x=—p L Vp*—q.

3acny)xuBaer 0ocoforo BHUMaHMA TOT CJlyvaid, Korjga KodQuLMeHT pr

OKaHuMBaeTcst Hysnem. B 3rom ciyuae —’2’— oKaHuMBaeTcst 1IMppoi 5, a

TaKhe UMCJIa, KaK MOXCHO M0Ka3arb, 0cO6EHHO J1erKo BO3BOAMTL B KBaj-
pat, nesas 310 Aaxke B yme. B camom pneise, nycTb

N = 10m +5;
TOrja
N2 = (10m +4-5)2 = 100m? + 100m +-25,
WK
N2 =100m (m +1) + 25.

CnepoBarensro, N2 conepyxur m(m + 1) coter u 25 equnmu. Orcrona
BBHITEKAET TAaKO€ MPABUJIO [/ BO3BEIECHUA UMCEJ], OKaHUYHBAMIUXCS
udporo 3, B KBAJAPaT: HA0 YMHOMHUTE YHCJIO JECATKOB, 3aK/IIOUALXCS
B JIAHHOM UMCJle, T. €. /M, Ha YKCJI0, NpeBHlaLLee ero Ha 1 (T. e. na m + 1),
M K [M0JIyYeHHOMY MpPOU3BEeICHUI0 MpUIIKcaTh 25.

Hanpuvep, uto0Obl BO3BH MTh B KBA4IpAT 4YUCII0 35, HANO YMUCIIO COOEPIKALINXCS
B HEM JIECATK 'B, T. €. 3, YMHO)XUTB Ha 4MCJIO, e;uHuieo Gosbluee, T. €. HA 4, U K
MnoJIy4eHHOMY npou3BeaeH. 10 12 mpunucare 25; Gynev umers B pedynsTdre 352 = 1 225;
nono0HbIn 3xe o0pasom Haitg M: 852 = 7 225; 695° = 483025 u 7. n.

O6paTHO, MOXKET CJYUMThCSl, YTO Tpebyercst M3BJleUb KBaJpaTHHIA
KOpeHb W3 UMCJIa, OKAaHUMBAKWILerocs Ha 25 W o0Jyajaiolero TeM CBOWCT-
BOM, UTO YHCJIO COTEH B HeM MOYKeT ObITh paslioyeHO Ha ABa MHOMMUTEJS,
M3 KOTOPBIX OAMH Ha eaunMuy 6osiee apyroro. Torpa, Ha OCHOBaHHH



10 H. H. YHUCTSIKOB

CKa3aHHOro BbILIE, /I M3BJICUEHHS] KBAIPATHOTO KOPESi M3 JAHHOIO YMC-
J1a JI0CTaTOYHO B3SITh MEHBLIIIMH M3 MOJIyYeHHbIX COMHO)KUTesleif W TMPUITK-
carb K Hemy 5.

Hanpumep, ¥'5 625 = 75; VY 990025 = 995 u T. m.

$lcHO, UTO M3N0GHEHHBIE NMPUEMLI BO3BEJCHUSA B CTENEHb U U3BJICUECHHS]
KBAaIpaTHOI'0 KOPHA1 MOryT OBITH npHiaraeMel U K JECATHUHBIM ApoOsIM,
a TaKKe K LeJIBIM YKCJIaM ¢ AeCATUYHOK JpoOblo, OKaHuMBawoulelics Ha 5.

Hanpumep:

0,452 = 0,2025; 8,52 = 72,25

¥ T. n. TOYHO TaK e

¥ 0,3025 = 0,55; V42,25 = 6,5

Ha ocHOBaHUH BCEro U3J10)KEHHOTO BHIILIE IBJIIETCS BO3MOYKHOCTD JIET'KO

peuiaTb KBaAparHHe ypaBHEHKs1 NPUBEJEHHOTO TUIA B TOM CJjlydyae, Korja

KO3(ULMEHT p OKAHYMBACTCS HeuyeTHOH LH(poI0, TaK KAaK MOJIOBUHA €ro

Oyner npeicTaBJIATbCS L{eJIbIM YKACJIOM € JAECATUYHOK Apo6blo, OKaHuKBa-

onieiics Ha 5, U, cyiegoBaTenbHO, JIEFKO MOYKeT OBITH BO3BeJleHa B KBaapar.
Hanpumep, pewmasi ypaBHeHue

x2 — 17x +} 66 = 0,

H np

TNOJyYHM:
x =8,5 + /72,25 — 66,
niu
x=285+V6,25.
CnenoBateJibHO,
x =8,5 42,5,
T. €

X, = 11; x,=6.

4. dopmyna AJisl peLIeHHs1 HeNpPUBEJEHHOTO KBAJPATHOTO YypaBHE-
HHUA
ax? +bx +c=0

B yue6HHMKax anre6pbl OOBIYHO BBIBOAWTCS MpH TIOMOLUH pasfesieHust
obenx yacreif ero na Ko3®UUMEHT @, MPUUYEM M0JyYaeTCsl YpaBHEHHE MPH-
Be[ICHHOI'0 BMAA:

b c
2 — _—
X2+ ox+ =0,
peuias KoTopoe MoJiydaem:
X — —bL+Vb2—4ac
= oa .

OnHako ¢ 3Ty GOpMyJTy MOXCHO MOJIyYHTh WHAUE, MOJIb3YsCh CrIoco6oM
noaCTaHOBKY. MIMEHHO, YMHOXHM 00€ 4acTH HENMPHUBENEHHOTO YPABHEHUS
‘Ha @; NOJYYHM:

a?x? 4 abx + ac =0,

3aTeM MOJIOKUM ax = y; OylemM MMeTb NPUBEJEHHOE YypaBHEHHe:
y2 + by +ac =0;

__ —b+V b*—4ac
= 5 ,

pelleHve ero Oyper:

y
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a Tak Kak X= =, TO

8=

— b+ Vb —dac
X = r .
2a

3TOT BBHIBOJ, TaK)Ke He BCTpevaercss B yueOHukax anreOpwl. Ilonaras,
uyto b — derHoe uucno, b= 2b’, Mo)XHO NpuiaTh npenpiayileit Gopmye
N0 COKpauleHuu Ha 2 Oosiee NpOCTOit BHMA:

. —b'+V b*—ac

X =
a

1ol GopMyNoON M CrefyeT MOJIB30BATHLCSI NPH PellieHMH YHCJIOBBIX
ypaBHenuii, Korga b — deTHoe 4mcIO.

Tax, peliast ¢ ee NOMOUILIO YPaBHEHHE
5x3-}-6x — 11 =0,

HMEeM:
—3+ V055
X = . ,
5
T. €
x1=1; : =—151.

Ho To0ii >xe ¢popMysniofi MO)KHO 110IB30BATBLCS UM B TeX CAydasix, Koraa
b — uncno wevetHoe, MpuUMeHsisi COO0pa)KeHMsl, NPUBefieHHbE B Tpebl-
AyleM naparpade OTHOCHTESIBHO BO3BeJEHMS B KBAJPAT YMCENl, OKAHYHM-
Bamouxcs nudpoii 5.

Tax, umesn ypaBHeHue
3x* 4+ 5x—22=0,

BUOMM, 4YTO 3aech b = %: 2,6 a mnoromy

. —2,5 4 16,25 | 66
- 3
MH
o —25+V1225
= 3 ,
T. €.
—25+4+85_ , . —25—85_ 11
xl— 3 "2; x;—— ?:——“——"—é—.

5. Ilocne BHIBOJA OCHOBHBIX (GOPMYJT [UIS pellleHUS] KBafPaTHBLIX
ypaBHeuuii NPHUBENIeHHOr0 M HeNpUBEJeHHOr0 TUIIOB U 00LIero uUxX wmccle-
DOBaHMA B Kypcax airedpbl 00bIYHO BBIBOUSTCS BBIPAYKEHHS IS CYyMMBbI
K TpoM3BefleHusl KOPHeil INpHUBEAEHHOr0 KBAaJpaTHOrO ypaBHEHUS:

x2+px 4+ q=0,
T. e. ¢opmynnl Buera:

Xy +Xg=—DP; X Xo= (.

It (opmynbl 3aT€M UCNOJBIYIOTCH 17151 AaNibHeifmero Uccnef0BaHUsA
KOpHel ypaBHeHHsi, MIMEHHO /IJIsi OmlpeJieNIeHUs] X 3HAKOB B TOM cJyvae,
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KOrfa ouM aedcTBUTENBbHBI M pa3ymuubl. OaHako Takod Croco6 uccneno-
BAHUA SIBJISIETCS HECKONbKO WCKYCCTBeHHBIM M OObI'NO 3aTpynHsieT yda-
muxcsi. BMecTo Hero MO)KHO TOJb30BAThCS HeNoCpeJCTBEeHHBIM HCCj1ef0-
BaHMeM KOpHell NpHUBeJEHHOr0 ypaBueHHusl, T. e.
—p+VP—4q . , _ —P—VP—4¢

2 3

2= .

2

x1=‘

Himesi B BUY, YTO 31ech p? >4¢, pacCMOTPUM [Ba CJIyYasi:

1) ¢ >0. Torma})/ p2—4q Oyner uo abcomoTHOl BeJMuMHE He
Menee p; TO3TOMY, ecnu mpu atom p >0, T0 X, u X, Oyayr oba orpuua-
TeJIbHbl, ecnv )Ke p < 0, To 00a MOJIOXKHUTEIbHEL.

2) ¢<0. B srom ciiyuae ' p?—4¢>p, a fnoromy kak npu p
TIOJIOXKUTENIbHOM, TAaK M NPU P OTPULATENILHOM X, Oy/leT NOJOKUTesb-
HBIM, @ X, OTPULIATENILHEIM. Pe3ynbTaThl 3TOro uccriefoBaHUs MOryT ObITh
npejAcTaBieHsl cieflytouledl TabmLeii:

p q X Xs
N e
— |+ |+ |+
+ |-+ | -
] =

[Topo0uo 3TOMYy MO)KHO cleNaTb HCCneNoBaHMe 3HAKOB KOpHei
HeNpuBeeHHOr0 ypaBHEHHS

ax?2 -bx +c=0

B TOM CJlyyae, KOrja OHH ieiCTBUTe IbHBI M PA3JIMYHEL, T. €. Koraa b2 >4ac.
KeiictBuTensHo, B 3TOM ciydae a>0 u

— b+ " —dac

—b—V b —4ac
2a '

PaccmarpuBasi, nopo0HO mpebigyuieMy, STH BblpaKeHusi, pa3bepem
OTAENbHO [(BA ClTy4Yasi:

1) ¢>0. Torza} b* — 4ac Gyper Meuee b no aGconoTHON BesMuMHE,
a noromy npu b >0, x, u X, Oyayr o0a orpunarenshsl, a npu b < 0 o6a
NIOJIOYKUTESIbHBI.

2) ¢ < 0. B atom ciyuae V' b*— 4ac Gyner no aGcosoTHod BenyumHe
Gonec b, a motoMy kakoB Obl 1M ObLT 3HAK b, KOpeHb X3 Oyaer TNOJIOYKUTEIIh-
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HbIM, a X, — OTPHUATENLHBIM. Pe3ynbTarhl 3TOro McCeOBaHUsT MOYKHO
NPeACTaBUTL TaKOKW Tabimuero:

b ¢ | x| x
+ |+ - — “
-+ + | +
+ | = | -
— — -+ B —

6. ITone3ubIM yNpaKHCHHEM SABJISETCH HAXOKeHWe yUAUMMHCS BbI-
PDKeHUI 7151 PA3HOCTH M YaCTHOTO KOpHeH NpHBeleHHOr0 KBAJPaTHOIO
ypaBHEHHSI.

Janee MO)KHO yKa3aTb, 4TO J1100asi cUMMeTpHUecKasl (QyHKLMs KOp-
Heil KBaJIpaTHOrO YPAaBHEHUS X; U X,, T. €. TaKoe BblpakeHue, B KOTOPOM
X, U X, MOXKHO IepecTaBuTb 0e3 n3MerieHHs] BeJIMUMHbL 3TOrO BbIpAX<KeHwsl,
MoXKeT ObITh BhIpa)Kena uepe3 p M ¢. Tak, KpoMe CyMMbl KOpHEH X, -t X,
K NpOM3BefeHHs HX X;X, CUMMETpHYeCKUMH QyHKHUsMHM KOpuei OyayT:
CyMMa MX KBafIpaToB, CyMMa Ky0oB, cymMa oOpaTHblX BeJIMUMH KOpHeH
¥ T. 0., T. €.

b o e R xi—l*il-
1 2
H T. I

®dopmysibl Buera 00b1MHO  ucnone3ylorcsi B ydebumkax anreOphl
TOJILKO JUIS1 COCTABJIEHUS] KBAJPATHOTO ypaBHEHMS MO ero JaHHbIM KOp-
HSIM M, KaK y)Xe Obln0 yNOMsAHYTG, JAJS1 UCCNEe0BAaHUS 3HAKOB KOpHeH,
KOra OHM JedcTBUTENbHB. Mexiy TeM ¢ UX nomouplo MoryT ObrTh pe-
flaeMbl MHTepecHble 3a/lauM YMCI0BOr0 XapaKTepa, B KOTOPBIX TpelyeTcst
HAalTH [Ba YMCJIA, €CJIM BONPOC MOXKeT ObITb NpUBeNeH K BbIPAKCHHIO
MX CyMMbl M IIPOH3BELEHUS.

ITpuBeneM npuMepnl Takux 3ajau:

1) Jaudoe uucno p pasfiesMTb Ha ABe 4YacTH Tak, 4ro0bl MX cymma
paBHAJIAChE UX TPOH3BELEHHIO.

2) Uucno p pasno>kMTh HAa ABA CJlaraeMbx Tak, 4ytoObl cyMma 00-
PATHBIX UM UHCeJl paBHAIACH TAIOKE P.

7. MHTepecno HaiitH ycnoBUs, IIPU KOTOPBIX KOPHU KBAaJpPATHOTO
YpaBHEHUST OKA3bIBAIOTCH palMOHAJBHLIMH. TaKoro WCCnel0BaHUSA He
JlaeTcsl B Kypcax anrefOpel, Me);1y TCM OHO JIerKo MOXKeT ObiTb BbITOJIHEHO
cnenyromum 00pasoM. it pUBeeHHOro ypaBHeHHsi MBI MMeeM:

X = "‘”i‘g””““’ (P2 > 49).
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Uto0bl HaifTH 3uauyeHUst p, NPU KOTOPHIX X ObUI0 Obl pAlIMOHANBHLIM,
IOIYCTHUM, 4YTO

Vpr—4g=p—2t,
rie ! -— HeKOTOpOe palMOHAJIbLHOe uMCJio; OyleM HUMeTh:
p*—4q=p*—A4ip + 413

JlaBasi 3aech NpOU3BOJILHBIE PAIMOHAJIbHBIE 3HAYeHUsi IJIST yMcna I,
Mbl MOXXEM NOJIyUIITb CKOJIBKO YTO[HO 3HAUeHMi g, TIPH KOTOPBIX KOpHM
NpUBENEHHOr0 ypaBHenusi X2 + px + ¢ =0 OyayT BBIpaXKATbCS paLHo-
HAJIbHBIMM UK CJIAMM.

Tak, nonarast B YactHoctyt { =1, nonyuum ¢ = p—1, oTKyna 3aKIIOYaeM, YTO
ypaBHeHue
x*+px+p—1-=0,

B KOTOPOM CBOGOIHBIN qiell HA eqHHHILY MeHee KoJQHUUMEHTa NPKU X B IEPBOH CTeneHu,
BCErga HMEeT palHOHANBHBIC KOPHH: Xo = — 1; X, =1 —p.
Tak, ypaBHeHusI:

OTKyJla

x24+5x+4+4=0,
x3—5bx—6=0

H T. I. BKMEIOT pauHoHa/Ibtble pemenust. Ionaras, Hanpumep, p = 10, a { = —3, no-~
Jyaum: ¢ = —39, U, ciefoBarenbHo, ypaBHeHME

x24-10x—39=0

OyneT wmeTh paumoHanbHbIE peHleHMs: X, = 3, X, = 13.

TlopoOubiM ke 00pazoM MO)KHO BBIBECTM M COOTHOILLUEHHE MEXAY
KO3(QMLIMeHTAMH HellpHUBeleHHOro ypaBHeHnus ax? + bx + ¢ = 0, npu Koro-
POM KOPHHM €ro, BbIpa)Kaemble (npMyJIOii:

— b4+ Vb — dac

X= 2a !

OyAyT pauuoHaibHbIMU. C 3TOH LEJBI0 MOJIOKUM

V b3 — 4ac = b—2al,

rae {— HeKOTOpOe HeonpeeNeHHOe pauroHanbHoe yucno. OcBoboKIAsICH
OT pafuKana, MOJy4HM:

b2 —4ac = b®— 4abt | 4a%t?,

OTKy/Ja N0 COKpauleHHH

¢ = bt —at?.
IMpu TakoM 3HaveHuM ¢, X OyleT UMeTL BHU:
—b+ /b  da(bl—at)
X = ,
2a
HJIN
~ b+ (b— 2at)

X= 2a !



