KommenTapun k Bonmpocam 3auéra Nel mo anredpe. 8 kiacc.
Co BpeMéH rpekoB roBOpHuTh: “MaTeMaTHKa” -
3HAYUT FOBOPHUTH: “I0Ka3aTEJbCTBO”.

Hukona bypoaku.

1. ®opmyJbl cOKpamEHHoro ymuoxkenus: a? — b?; a3 + b3; a3 — b3; a" — b"; a?0+1 4 p2nti;
(a+b)% (a—b)%5(a+b)3 (a—b)3 (a—b)™ (a+b+c)%5 (a+b+c)(@+b+0)% (@a+b+ o)™,
BbIBO/IbI H IPHMEPbI HCNOJIb30BAHUS.

* BoiBequTe KaxIyH U3 MpelioKeHHbIX B Bonmpoce ¢popmya (14 mt.); mpu 3ToM popmyan
a?—b%ad®+ b3 a®-b3(a+b)% (a—b)% (a+b)3 (a—b)% (a+b+0)% (a+b+0)3 (a+b+ o)
MOKHO BBIBECTH, PACKPBIBasi CKOOKH;

e ®opmyay (a — b)™ BeBeaUTE, UCTIONB3YsT MMU;

e ®opmyJy a” — b" MOXHO BBIBECTH, pacCKpbIBasi CKOOKH, HO MOYKHO, HCIIONIB3YST CYMMY [N YHCeJI
reoMeTpHYeCcKoii MPorpeccuu:
I Paccmotpum psn uucen: by, b1q, b1q%, b1q3, biq, ..., byq™ 1.
Haiiném cymmy psga: by + biq+ b1q* + b1q® + biq* + ...+ biq" 1 =5 (»).
YMHOXKHM 00€ 4acTH 3TOro paBeHcTsa Ha q. Ilonmyunm: b,;q + b1q* + b,q® + b1q* + b,q°> + ..+ b q" =
Sq ().

Brrutem pasenctBa (+*) u (*). [Tlonyunm: b1q™ — b; = Sq —S&b(q"—1)=S(q—-1) © S = %"1—1).
b b n\2  (b\3 p\* p\*1 (S)n-l

Hanee, nonoxum by = 1;q = p Torma 1+ - + (Z) + (Z) + (Z) + ...+ (;) =§= s_—l.
[Tpeobpazyem:

b b\ by by? b\""  (b"—a"a b b\ b\ by? b\" "
142+ (2) +(0) + () + +(3) =pmamett+ (5) +(2) + () + -+ ()

a a a a a a"(b —a) a a a a a

b™ — a"

- a"1(b-a) <
3 4

b (b\* (b b "
& 1+—+(—) +(—> +(—> +...+(—> av'(b—a)=b"—-a" o
a a a a a
@ l+a?2b+a*3b% + -+ a?b" 3 +ab™ 2+ b"1)(b—a) =b"—a"l
e Dopmyiy a?"*1 + b1 MoskHO moMyuuTh M3 hopMmynsl a” — b”, M010XKUB BMECTO N BhIpaxkenue 2n + 1, a
BMecTO b - Beipaxkenue — b. (O0bsicnenue Koncrantuna).
e Jluist BBIBOIA (hopmyitel (a + b + €)™ MokHO J1Ba pa3a MCHob30BaTh OMHOM HbroToHA.

e [IpuBeauTe npuMepsl MpuMEHEHU POPMYJIT COKPAIIEHHOTO YMHOXKEHHUS.

2. Metoa matemaTtudeckoii uHaykuuu. Onucanue meroaa. [lpunuun ero padorsl. [lpumenenue Mmerona
MaTeMaTH4YeCKOil HHAYKIHMHU B 32/1a4aX Ha /1eJIAMOCTh, CYMMHPOBaHUe, 10KA3aTe/ILCTBO TOXK/AECTB U
HepaBeHCTB. [Ipumepsl, 10Kka3aTeabcTBa. Pa3HOBHAHOCTH MeTOAa MaTeMaTH4YeCKOW MHAYKII MU
(moka3aTthb cBe/ieHHe K MMH).

e OmnuInTe METO MaTEMATHIECKON HHIYKIINH, OOBICHHUTE, TIOYEMY OH paboTaerT.

e [IpuBeaute 00IACTH IPUMEHEHUS MMH; TIPOMJUTIOCTPUPYHTE IPMMEHEHHE MMH B 3aj1auax Ha JIEIAMOCTb,
CYMMHUPOBaHHE, JJOKA3aTeILCTBO TOKIECTB M HEPABEHCTB, PUBO/IA COOTBETCTBYIOIINE IPHMEPBI C PEIICHUAMH.

e Pacckakure Mpo Kakue-HUOy b Pa3HOBHIHOCTH MMM, HAIIPUMEP, PO CXEMY J0Ka3aTelbCTBa TOXK/IECTBA:

e A(n) = B(n): A(1) = B(1) — Bepno, nyctb A(k) = B(k) — BepHo, jgokaxkeM,uto A(k + 1) — A(k) =
B(k + 1) — B(k) - BepHoO.

e [lokakuTe CBeIeHHE PUBEIEHHON BaMu pa3sHOBHIHOCTH MMH K “KJIaCCHYECKOMY” MMH.




3. CpaBHenus no moay.aio. Onpenenenne. CBoiicTBa ((popMy/IHPOBKH, T0Ka3aTebcTBa). [Ipumepsl
NpHMeHeHHUsI.

e JlaiiTe onpeneneHue CpaBHEHHUS 10 MOJTYJIIO.

o CdopmynupyiiTe CBOMCTBa CpaBHEHUS 110 MOy 0 (10 MIT.) ¥ TOKaXKHUTE UX.

e [IpuBeaute npuMepsl Ha KaX10€ U3 JOKA3aHHBIX CBOMCTB.

e [IpuBeauTe MPUMEpbI, WIUTFOCTPUPYIONIUE AeIeHUe cpaBHEeHuUs 110 Moay:ro. (M3 cpaBaenust am=bm mod (n) He
Bcerja cienyer cpasuenue a=b mod (n).

¢ VKaXWTe KaKue-HUOyb 00IaCTH MPUMEHEHUS CPAaBHEHUH 110 MOYIIO (HAXOKJICHUE OCTATKOB OT ACJICHHUS
3aJJaHHBIX YHCEIN Ha 3aJJaHHbIE; J0Ka3aTeabCTBO TeopeM (MT®D) u BeiBo hopMyt (pU3HAKHU IEITUMOCTH, OUHOM
HerotoHa u 1.1.)

4. CpaBHenusi no moayJio. Onpenenenue. [Ipuznaku geaumocru Ha 2, 3,4, 5,7, 8,9, 10, 11, 25.

e JlaiiTe onpeneneHne CpaBHEHUS MO MOJTYJIIO.

o ChopmynupyiiTe U TOKaKHUTE MPU3HAKU Jeaumocti Ha 2, 3,4, 5,7, 8,9, 10, 11, 25.

e [lpu mokazaTenbCTBE MPU3HAKOB MOXKHO MCIIOJB30BATh UJICU: PAIOKEHUE YHCTIa B CYMMY Pa3psIHBIX CIIaraeMbIX,
HCMOJIb30BAHUE CBOMCTB CPABHEHUI IO MOJIYJIIO.

o [Ipu moka3aTenbCTBE MPU3HAKA JCTUMOCTH Ha 7 MOXKETE pacKiIaJIbIBaTh YUCIO B CyMMY, pa30uBasi YMCIIO Ha TPYIIIIBI C
KOHI[a, COJIEPIKaIIIie M0 TPH 3HAYAIIUE [THU(PHI.

e [IpuBenuTe MpUMEPHI, WIUTFOCTPUPYIOIIIE PU3HAKN JSTUMOCTH.

5. bunom Helotona. Beisoa. Ilpumenenue. Tpeyroasuuk Ilackass.

e Cdopmynupyiite popmyny 6mHoma HeioToHa 1 BeIBeseTe €€.
B xoxe BeiBoa popmyiiel He 3a0ynbTe T0Ka3aTh OAHY U3 (HOPMYJT OMHOMHUAIBHBIX KO3(PPHUITNEHTOB:
ck = ck=l + ck_, (npasuno Mackans), a Takoxe paxt: C = CF = 1.
¢ [lokaxkure mpuMmeHeHue buHoma HproToHa (Hampumep, Ui BO3BEIEHHUS B HATYPAJIbHYIO CTETIEHb CyMMBI IBYX

4 |
YUCEeN: (\/§ + \/E) ¥ T.]1.), HaXo/sd OMHOMHANIbHbIE KOd(QPULHEHTH o Gopmyste CF = ﬁ

e Pacckaxwure o Tpeyronpuuke [lackans. [ToctpoiiTe ero, mokasbiBasi, Kak CTPOUTCSI OYEpPEIHAs CTPOUYKA
TpeyronbHuka [ackans. [Tokaxure, Kak MOIb30BaThCs TPEYTOIbHUKOM [lackais 11t HaXx o IeHUs
OMHOMHAIBHBIX KOA(P(UIIUEHTOB.

¢ [lokaxure npumeHeHne OnHoMa HproToHa (Hampumep, Ui BO3BEACHHUS B HATYPAIIbHYIO CTETICHb CYMMBI JIBYX
ypcen: (2x — 0,5y)° u T.11.), Haxo15 GUHOMHABHBIE KOY(POHUIIMEHTHI, HCIIOb3Ys TPEyroabHUK Ilackas.

6. bunom Herorona. CBoiicTBa 0MHOMHAIBHBIX KO3 PUIIMEHTOB.

e Cdopmymnupyiite popmyrny 6unoma HeroTona.
¢ [lokaxure npumeHeHne OnHoMa HproToHa (Hampumep, U BO3BEIACHUS B HATYPAIbHYIO CTEIICHb CYMMBI

4 !
JBYX YHCEIL: (\/§ + \/g) ¥ T.J1.), HaX0/id GUHOMHMANBHBIE KO3 dUIHEHTHI TI0 hopmyite CX = #_k)'

e [lokaxure npumeHeHue OuHoma HproToHa (Hanpumep, JUis BO3BEJCHUS B HATYPAJIbHYIO CTEIIEHb CYMMBI
neyx uncen: (2x — 0,5y)° u T.11.), Haxoa1 OMHOMMATBHBIE KO3((HUIMEHTHI, HCTIONb3Ys TPEYTOIBHUK
[Tackas.

e C nomouisio OuHOMa HeroToHa chopmynupyiite 1 JOKaXUTe CBOMCTBa OMHOMHUANBHBIX KO3((UIIMEHTOB:

A) CF = C* (cummeTpuyHOCTE GMHOMHANBHEIX KOY()(PUIIMEHTOB);

B) Ck = ck=1 + ck_, (npasuno IMackans);

B) Y1, Ci = 2™(cymMa GUHOMHATLHBIX KOA(PPUIIUEHTOB);

) Y ,(=1)IC}: = 0 (3HaKonepeMeHHas CyMMa GUHOMHATBHBIX KOS((PUIUEHTOB);

N2
A Y o(Ch)” = €3, (cymMma kBanpaTos GHHOMUATBHEIX KO(B(UITHEHTOB).




7.

MT®. ®opmyaupoBka ¢ gokazarejbcTBoM. Ciencrene u3 MT®. Ilpumenenne MTD.

Coopmynupyiite u noxaxute MTO.

B xoze mokasarenbcTBa He 3a0yapTe qoKasars Jemmy: (a + b)™ = a™ + b™ (modn),n € P, a,b € N,
[Ipusenure npumep npumenenuss MTO.

Cdhopmynupyiite u nokaxure cienctaue nz3 MTO.

[IpuBenure npumep npuMeHenus ciaeacrasue u3 MTO.

I[eJIe}me MHOTOYJICHOB C OCTAaTKOM. TQOPCMa. <I)0pMy.1mp0mca C 10Ka3aTeJIbCTBOM. l'[puMep.

CohopmynupyiiTe 1 TOKaXXUTE TEOPEMY O JI€JIEHUH MHOTO4JIEHA HA MHOTOWIEH C OCTaTKOM.

[IpuBeauTte npuMep NpUMEHEHUS! TEOPEMBI, IOKA3bIBasi YMEHHUE JIEIUTh MHOTOYJIEHBI B CTOJIOUK.

Teopema be3y (chopmyanpoBars, 1o0ka3ats). CiaeacTBus u3 teopemsl besy (chopmyaupoBarthb, 10Ka3aTh).
Kopuu mHorouiena (onpenenenue). Kopenb MmHorouwiena kparuoctu K (onpenesienue). Teopembi o
KOPHAAX MHOTo4wieHa (copmMyIMpoBaTh, 10Ka3aTh). OCHOBHasI TeopemMa ajredopsl (chopMyaupoBaTh).
IIpuMmepsI npuMeHeHus.

ChopmynupyiiTe n qokaxute Teopemy besy.

[IpuBenuTe mpuMep MpUMEHEHHS TeOpeMbI be3y.

Jaiite onpeneneHre KOpHS MHOTOWICHA.

ChopmynupyiiTe U TOKaKUATE JBa CICACTBUA U3 TeopeMbl besy. (1. O aenumocTu Hareno MHorodieHa P(x)
Ha MHOTOWICH X — @, TPH YCJIOBHUHU TOTO, YTO & - KOpeHb P(x). 2. O0 ycraHOBjICHHH (DaKTa O TOM, 9TO & -
KopeHb P (x) , MpH yCIOBHH TOTO, YTO MHOTOWICH P (X) ACTUTCS HAIEIO Ha MHOTOWICH X — ().

[IpuBeauTe nmpuMepsl MPUMEHEHHUS CIEACTBUNA U3 TEOPEMBI besy.

JlaiiTe onpe/eseHne KOpHS MHOTO4JIEHa KPaTHOCTH K.

ChopmynupyiiTe OCHOBHYIO TeOpeMy anreOpbl (6€3 10Ka3aTenbCTBA).

ChopmynupyiiTe 1 TOKaXXUTE TEOPEMBI 0 KOPHAX MHOrowiIeHa (Tpu WT.). (1. O MHOXeCTBE MOTEHIINATBHBIX
xopHeit. 2. O nenumoctd MHOrowieHa P (x) cremenu N Ha [[X,(x — ;) mpu yci10BUHM TOTO, 4TO Ay, Ay, ..., Ay~
KopHU MHorowieHa P(x), 31ech He 3a0yIbTe OTIEIBHO OTOBOPUTH CIIyYail COBIAICHUS KOPHEH.

3. O xonmvecTBe KOpHel MHOTOWIeHa P (x) CreneHu n).

[IpuBeauTe mpuMepsl MPUMEHEHHS TEOPEM O KOPHSIX.

10.

Cxema I'opHepa. BoiBoa ¢popmy.isl. Ilpumep npumenenns. Meroa HeonpeaeaéHHbIX K0O3gduuuenTo. Onucanmue
Meroaa. llpumep npumeHenus.

BriBenuTe pekyppeHTHYIO (hopMyiTy /Ui HaXOXKACHUS K03(h(UIIMEHTOB MHOTOYJIEHAa YaCTHOT'O MPH JICIEHUH
MHOTOYJIEHA HA MHOTOWIEH X — «&.

[TpuBeauTe mpuMepsl MPUMEHEHHS MTOTYYSHHON (OPMYIIBI.

OnuuuTe mporece pa3ioKeHUst Ha MHOXKUTEIM MHOTOYJIEHA C IIOMOLIbIO METO0/1a HEOTPeAEIEHHBIX

K02 puLIHeHTOB.

[IpuBenute mpuMep NpUMEHEHUS PA3I0KEHHSI HA MHOKUTEIN MHOTOUJIEHA C MTOMOIIBIO METO/1a
HeonpeAenEHHBIX KOd(PPHUIIMEHTOB.




11. ®opmyasl Buera. ChopmyampoBaTs U 10KA3aTh TeopeMy AJIsl MHOIO4IeHa BTOPOil M TpeTheil crenenu. Ilpumep
npuMenennsi. CpopMyIupoBaTh TeopeMy JJIsi MHOTOYJIeHA N-0H CTeNeHu.

o CdhopmynupyiiTe u qOKaKHUTE TeopeMy Buera /st MHOTOUICHOB BTOPOH U TpeThe creneHu. He 3a0ynpTe B
(opMyIHPOBKE MPO CIIOBa “HEO00XOANMO U AOCTATOYHO , WIIM HAMEPEHHO (HOpMyIUpyiTE ABE TEOPEMBI B
OJIHOM, B KOTOpPBIX BbI mokaxkeTe nepexos OT KOpHEH MHOrOUYJI€Ha K CUCTEME, U, HA00OpOT, EPeXo OT
CUCTEMbI K KOPHSIM MHOTOWJIEHA.

e [IpuBeauTe mpuMepsl MpUMEHEHHS TeopeMbl Brera (110 jBa nprMepa Jijisi MHOTO4JICHOB BTOPOI U TPEThei
CTENEHH, WUTIOCTPUPYIOIIUE TPSIMYIO U 00paTHyIo TeopeMy Buera).

e CdhopmynupoBaTh TEOpEMY JJIsi MHOTOUICHA N-0U cTerieHH (0e3 J0Ka3aTeIbCTBA).

12. ®@opmyaa Kapaano. BeiBoa ¢popmyast. [Ipumep npumenenus.
e JlaiiTe onpeeneHne HENPUBEIEHHOIO YPaBHEHHUS TPEThel CTeNeH ds * x> + ay - x% + a; - x+ag = 0 .
e [lepeiiauTte kK NpuBeIEHHOMY YPaBHEHHIO TpeTheli crenenn x> + a-x*+b-x+c¢=0.

a o
e [IpousBeauTe 3aMeHy X = Yy — 3 B TIOJTy4EHHOM YPAaBHEHHH TPEThEH CTENEHH, IPUBEMTE BHIKIA/IKH, TIOKAKHTE

nepexoj K ypaBHeHuo y3 +p -y + q = 0.
P

- (z # 0), nokasbIBas Mepexos K ypapHeHuio z° + q -

e CienaiiTe 3aMeHy B HOJTy4eHHOM YPAaBHEHHH Y = Z —
3
22 -L =y
27

e Pernyite nocneaHee ypaBHeHHUE, CEIaB 3aMeHy Z° = t U HOdy4uTe KOPHU

oz = g qT p_7 ’ / = HOBOFO ypaBHEHHMS.

Bcnomunas, utoy = z — 3% (z # 0), nokaxwure, 410 Y; = V,. (MOXKHO, HEITOCPEACTBEHHO ITPOU3BOIS

anreOpandeckue BhIKIaAKU, a MOkHO |l cmocobom uepes Teopemy Buera:

3
3
Il cnoco®: paccmotpum t% + gt — ——O 1o TeopeMe Buera tl-tz——Z—7 =t z=1/t
3 3 3 P P P P
Zl'Zzz\ltl'\/t :\/tl'tZZ—g;le——:; y Ly = ———. =Z——;y1=zl——=zl+zz;y2=
"Zy 3zq 3z 3z1
P
Z,——=12,+2
27 3, 2t 2.
TakuMm 06pasoM,y; =y, = 2z, + 2, =2 —L=3—3+ f+£+3—ﬂ— £+ﬁ
71 2 1122 1 34 2 4 27 2 4 27
Ura lyy = yp = |=94 [Cop 0 |_a_ Ja@ w8 ook 2at @ —2)
W1=Y2 = 2 4 27 2 s 270917 3 27 P =73 P X=Y—3

e VKakuTe, KaK HalTH OCTaJbHbIE KOPHU yPaBHEHHs TpeThei crenenn x> + a-x% + b-x + ¢ = 0.
e VKakuTe, KaK HePEHTH K KOPHAM ypaBHEHUS a3 - X° + d, - x* + aq - x+ay = 0.

L4 Cz[enaﬁTe BBIBOJ O KOJIMYCCTBC U KAYCCTBC KOpHeﬁ YpaBHCHHA TpeTLeﬁ CTCIICHU B 3aBUCUMOCTHU OT

2 3
@, p

JTUCKPUMHHAHTA KyOnueckoro ypaBHeHus. (JluckpumunanT kyoudeckoro ypapuenus: D = TR

D < 0. YpaBHeHHe uMeeT TPH PA3JIMYHBIX BellIeCTBEHHBIX KOPHSI.

D = 0. Toraa xots Obl IBa KOPHS COBNAJAAIOT. ITO MOKeT ObITh, KOI/1a YpABHEHHE HMeeT OIMH
BellleCTBEHHbIN KOPEeHb, KPATHOCTH /1BA, U €LI¢ OJUH BelleCTBEHHbII KOPeHb, OTJINYHBIN OT NepPBbIX ABYX.
WNim Bce TpH KOPHA COBNAJAIOT.

D > 0. YpaBHeHHe UMeeT OMH BelIeCTBEHHbIN H Mapy KOMILIEKCHBIX KOPHei).

e [IpuBenuTe npuMep ypaBHEHHs TPEThel CTENEHH U pemunTe ero no ¢popmyie Kapnano.



13. Meton @eppapu. Onucanne MeTo1a ¢ HeOOXOAUMBIMHU BbIKJIaAKaMu. [Ipumep npumeHeHust.

e JlaliTe onpesesieHUe HEIPUBEAEHHOTO YPAaBHEHUS YETBEPTOM CTEIIEHHU: a4x4 + a3x3 + azxz +a;x+ay=0.
e Jlepelinure Kk NIPUBEAEHHOMY YPaBHEHUIO YETBEPTOU CTEIICHU: x*+ax3+bx?+cx+d=0.
a . o
e [IpousBenure 3aMeHy X =y — 7 B TIOJIYHEHHOM YPABHEHUM YETBEPTOH CTEMEHH, MPUBE/IUTE BBIKIA/KH, TIOKAKUTE
nepexon K ypapuenuto y* + py* + qy +r = 0.
e Jl06GaBIIsis ¥ BEIYMTAS K JIEBOM YaCTU ypaBHEHUS BEIpaxkeHHe 25y 2 + s2, Il S — HEKOTOPOE YUCIIO, HOIYUUTE

a_\? q*
ypasuenue (y? + )% + (p — 2s) (y + ) - +r—st=0.

2(p—2s) 4(p-2s)
2
o JloKaXxuTe, YTO MOXKHO BBIOPATh YUCIIO S TAK, YTOOBI — ﬁ +r—s?=0.
p-2s

e VYKaXHTe, YTO HA3bIBAIOT KyOMUECKOH Pe30JIbBEHTON ypaBHEHUS 4-1 CTEIIEHH .

2
e Tloxaxure, Kak nanee gopemars ypasaenue (y + )% + (p — 2s) (y + ﬁ) = 0.

e VKaxuTe, KaK IEPEHTH K KOPHIM YpaBHEHUS a4X4 + agx3 + ::lzx2 +a;x+ay=0.

e [IpuBenure npuMep ypaBHEHUs YETBEPTOM CTENIEHU U PEIINTE €ro 1o meroxy deppapu.

14. Pa3noxkeHne Ha MHOKMTEJH MHOTOYJIEHOB Pa3JMYHBIMU criocodamMu. OnucaHue cnoco0oB ¢ apryMeHTanuel u
npuMepsbl.

o ChopmynupyiTe pa3iuyHble CriocoObl Pa3IoKeHUsI MHOTOWICHOB Ha MHOXHTEIH WM BEYIIUE K Pa3I0KEHHIO HA MHOXKUTEJIH:
v BrlHeceHne 00LIEro MHOKHTENS 3a CKOOKy: ab + ac = a(b + ¢);

I'pynmuposka;

DopmyJibl COKPAIEHHOTO YMHOXKEHHS,

IIpencraBnenre Kakoro-HUOYH ClIaracMoro alredpandecKoi CyMMO# ClTaraeMbIX;

Meron BbIICIECHHUS LIEJION CTEIICHH;

[IpubaBnenre 1 BEIMUTaHNE OJTHOTO U TOTO )K€ BBIPAKEHUS;

3ameHa IepeMeHHOM

®opmyiia KOpHEW KBaIpaTHOT'O YPaBHEHUS;

dopmyna I pa3IokKeHHs KBAAPaTHOrO TPEXUeHa Ha MHOKUTeNU: ax? + bx + ¢ = a(x — x1)(x — x3);

CrnenctBue u3 TeopeMbl besy;

Teopembl 0 KOPHSIX;

Teopemnl Buera;

N N NI N N N N N N RN

\

U T.1. (Bo3moxHO y Bac ecTp emé kakue-To crocoOs!).

e Onumure criocoObl Pa3I0KEHNUI MHOTOWIEHOB HAa MHOXHTEINH, IPUBOAS HEOOXOJUMBbIE CCBUIKH Ha ONPENeNCHUs U
TEOPEMBI aNTeOpHI.

o [IponmmocTpupyiiTe mpeaoKeHHbIe CIOCOOBI TPUMEPaMH.

15. KBagpaTHbIii KOPeHb U3 IeiiCTBUTEJBHOrO0 Ynciaa. Onpenesnenue. Boruuciaenne KBaapaTHbIX
KOpHeil. 'eoMeTpHYecKne MPUIOKEHUSI KBAIPATHBIX KOpHel. CBoiicTBa KBA/IPATHBIX KOPHeil
(c 10Ka3aTeJbCTBOM).

o JlaiiTe onpenenenue apupMeTUIECKOro KBaApaTHOr0 KOPHs U3 JeWCTBUTEIBLHOIO YHCIIA.

e [Ipemnoxure Bamr xoTs Obl 01MH MPaKTHUECKUI CITOCOO BBIUMCIIEHUS apU(PMETHIECKOTO KBAAPATHOTO KOPHS U3
JNEUCTBUTEIILHOIO YUCIIA.

VYKaxxure NpuMepbl FeOMETPHUUECKUX MPUIIOKEHUN KBAJAPATHBIX KOpHEH ¢ HE00X0IMMBbIM 0OOOCHOBAHUEM.
Coopmynupyiite U TOKa)KUTE CBOMCTBA KBaJpaTHBIX KOpHEH (5 CBOMCTB).

IIpuBenuTe MpuUMeEpsI UCIIOJIB30BAHUS CBOMCTB KBAPATHBIX KOPHEM.

Pacckaxxure npo mpueMm: BBIACICHUE LIEIION CTEIICHU, IPUBEINUTE IIPUMED.

BriBenuTe GpopMyIty CIOKHBIX PaJUKAIOB, IPUBEIUTE IPHUMED.

16. KBaapaTHble ypaBHeHHs U UX KopHHu. Onpenesienne. Hemosinbie kBagpaTHble ypaBHeHusl. Buasl u
croco0bl pemienusi. [Ipumepsl. [loHble KBagpaTHbIe ypaBHeHusi. MeTo Bblae/IeHHs NTOJTHOT0 KBaJApaTa.



Onucanue meroaa u npuMmep. @opmyia KOpHeil KBaApaTHOro ypasHeHusi. Beisoa ¢popmy.inl. Ilpumep.
IIpuMmeneHnne Teopembl Buera s pelieHUs KBaJAPATHOI'O0 YPABHEHUS.

e JlaiiTe onpeelieHre KBaIpaTHOro ypasHeHus. [Ipusenure npumep.

e JlaiiTe onpeneseHre KOpHs KBaIpaTHOrO YPaBHEHHS.

e [IpuBenuTe BUBI HEMOJIHBIX KBAJPATHBIX YPAaBHEHUH, YKaXKHUTE CIIOCOOBI X perieHuil. [IpuBenute npumMepsl
HEMOJIHBIX KBAJIPATHBIX YPABHEHUN C PELICHUSIMHU.

e OnuiuTte METOJ BBIJICJIECHUS LIEJI0ro KBajpaTa peleHus IoJHOro KBajapaTHoro ypasHeHus. [Ipusenure npumep.

e VYKaxHTE, YTO HA3BIBACTCS JUCKPUMUHAHTOM KBAJIPaTHOIO YPAaBHEHHS.

e Brienure hopMyiy KOpHEH KBapaTHOTO YpaBHEHHUS.

e [IpoBeauTe ucciie0BaHNE KOJIUYECTBA KOPHEN KBaPATHOIO YPAaBHEHHUSI B 3aBUCUMOCTH OT 3HAKa
JUCKPUMHHAHTA KBAJIPaTHOTO YPaBHEHHUSL.

e [IpuBenute npuMep perieHus KBaJApaTHOrO ypaBHEHUs 10 (popmysie KopHEH.

e BriBenure GpopmyIibl AUCKPUMUHAHTA, AEIEHHOTO HA 4 U COOTBETCTBYIONTYIO (POPMYITy KOPHEH KBAIPATHOTO
YpaBHEHHUS.

o CdopmynupyiiTe u qokaxute Teopemy Buera. Pacckaxkute o mpumeHeHun TeopeMbl Buerta jyist perneHust
KBaJpaTHOro ypaBHeHus. [IpuBenure nmpumep.

17. HexkoTopble TeOpeMbl 0 PABHOCHJILHBIX MPe00Pa30BaHUSAX B YpaBHeHUsIX (chopMyTUpoOBaTh,
JI0KAa3aTh).

e CdhopmynupyiiTe U JOKa)KUTE HEKOTOPHIE TEOPEMBI O PAaBHOCUJILHBIX MTPEOOPA30BAHUSIX B YPABHEHUSX:

A) A(x) =0;
1) E_O‘E’{B(x)io
A(x) = 0;
2)A(x)-B(x) =0<4[B(x)=0
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B _ A(x) = 0;
B Alx) = B(x); {A(x) = B(x)
3) |A(x)| = B(x) @ {lA(x) = -B(x); & A(x) < 0;
B(x) 20 {A(x) = _B(x)
4) 1AW = B@I & (Am)" = (B)" & (A - B@)(AG) + B@) = 0 & [A“iiﬁ):féé?):

5) k1lA1 (O] + kA, ()| + -+ + ks|As(0)| = B(x) &

L4 HpI/IBC,Z[I/ITe MMPUMCEPEI UCIIOJIb30BAHUA TCOPEM.

18. JIuneiinasi pyHKUHSA.

e ChopmynupyiiTe U TOKaKUTE TEOPEMY 0 3a/JaHUU NPSMOIi JIMHEeHbIM YPaBHEHHeM.



(Teopema cnoxna. [TpuBoxy e€ qoKa3aTeIbCTBO.

Cmoco0 |. Mcrions3oBaHue BEKTOPOB.

[TycTh Ha TIIOCKOCTH BBElleHA OPSIMOYTOJIbHAs IeKapToBa cucTeMa koopauHat Oxy.
Teopema.

Besikoe ypaBHenne nepBoii crenenu Buga Ax + By + C = 0, rae A, B u C — HekoTOpbIe AEHCTBUTENBHBIE YHCa, TPUUEM
A 1 B oTHOBpeMEHHO He paBHBI HYJIIO, 3a/1aeT NPSIMYIO JIMHUIO B IPAMOYTOJIBHOM cucTeMe koopauHat OXy Ha IIIOCKOCTH, U
Jr00ast mpsiMasi B IpSAMOYTOJIbHON cucTeMe KoopanHat OXy Ha IJIOCKOCTH 3a/iaeTcd ypaBHenueM suja Ax + By + C = 0
MpH HEKOTOPOM Habope 3HaueHuid A, B u C.

Jloka3aTeJbLCTBO.

e JlokaxxeM cHavaja, yTo ypaBHeHue Bunia Ax + By + C = 0 3agaeT npsaMyto Ha IIOCKOCTH.

v" Tlyctb koopauHatel Touku My (X, ¥o) yaoBIeTBOPsiIOT ypaBHeHuto Ax + By + € = 0, 1o ectb,

Axy + By + C = 0. Berurem u3 n1eBoii 1 npaBoii yacteit ypaBHeHust Ax + By + € = 0 cOOTBETCTBEHHO JIEBYIO U NPABYIO
yacTu paBeHcTBa Axy + By + C = 0, npu 3TOM nojxy4aeM ypaBHEHHE BUa

A(x — x9) + B(y — y¢) = 0, KOTOpO€ SKBUBAJIEHTHO ypaBHeHuio Ax + By + C = 0.

v’ Vpasuenne A(x — xy) + B(y — yo) = 0 npezncrasiser coboii He0OX0MMOE U I0CTATOUHOE YCIOBUE

IepIeHNKYIAPHOCTH 1BYX BekTopoB 71 = (A, B) u MoM = (x — x4,y — o). To ecTb, MHOzKecTBO Beex Touex M (x,y)
ONpEJIENET B MPAMOYTOJIHON crcTeMe KoopauHar OXy NMpsiMyIo JJMHUIO, TIEPHeHMKYIspHYIo Bektopy 11 = (A, B). Eciu
6b1 5TO GbLIO He Tax, T0 Bektopbl 1 = (A, B) u MoM = (X — X,y — ¥o) He ObUIH ObI IIEPIEHMKYISPHBIMH U PABEHCTBO
A(x — x¢) + B(y — ¥o9) = 0 He BBINOJIHSIOCH ObL

\\\ v \\\Afl(m:y

1L Mexy) \

\

M(x;y)

Mo(o3 o) Mo(zo; Yy

A N
) \
A \
\ \
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v' Takum obpaszoM, ypasaenne A(x — xo) + B(y — yo) = 0 3a1aeT npsAaMyro JHHUIO B IPAMOYTOJIBHOM JIEKAPTOBON CHCTEME
koopauHaT OXy Ha IJIOCKOCTH, CIIEJOBATENBHO, SKBUBAIIEHTHOE eMy ypaBHeHue Buaa Ax + By + C = 0 3amaer o1y ke
npsmyro. Ha 3ToM 1iepBasi 4acTh TEOPEMBI JI0Ka3aHa.

eTenepn TOKaKEM, UTO BCAKAsH PSIMAasi B IPAMOYTOJILHOM cucTeMe KoopauHaT OXy Ha IIOCKOCTH ONPENENISeTcs
ypaBHEHUEM IepBoi creneHu Buja Ax + By + C = 0.

v TlycTh B IPAMOYTOJIBHOM crucTeMe KoopauHat OXy Ha IJIOCKOCTH 3aaHa NpsiMast a, POXO/IsIas 4ePe3 TOUKY

M (xg,v0), M = (A, B)- HOpMaIbHBIA BEKTOp NpsAMOH a, ¥ 1ycTh M (X, y)- masaromas To9ka 5Toi npsAaMoii. Torna BeKTopsI

i = (4, B)u MgM = (x — X,y — Vo) ICPICHIMKYISPHBL, CICI0BATEIBHO, X CKAIPHOE IPOM3BECHAE PABHO HYIIIO, TO

ects, (7, W) = A(x — x¢) + B(y — y9) = 0. TlonyueHHoe paBEHCTBO MOXKHO Tepenucars B Bujae Ax + By — Axg —

Byo = 0 . Ecnu npunsite C = —Axy — By, , T0o noiryuum ypasHeHue Ax + By + € = 0, KoTopoe cOOTBETCTBYET IPSIMOH a.
Ha sToM noka3zarenbCTBO TEOpEMBI 3aBEPILIEHO.

¢ Ypasuenune Buna Ax + By + € = 0 ectp o011ee ypaBHeHHe NPSIMOi Ha TIOCKOCTH B MPSIMOYTOJIBHOM CHCTEME KOOPIMHAT
Oxy.

e /3 noka3aHHOI TEOPEMBI CIIEIyeT, 9TO B (DUKCHUPOBAHHOW MPSIMOYTOJILHON JEKapTOBOH crcTeMe KoopauHaT OXy Ha
IJIOCKOCTH TIpsiMasi IMHWS U ee 00IIee ypaBHEHUE MPSMON HepasienuMbl. HBIMH CTIOBaMU, 3aJaHHON TPSIMOM
COOTBETCTBYET ee o0111ee ypaBHEHHE MPSIMOH, a STOMY O0LIEMy YPaBHEHHIO IIPSIMOI COOTBETCTBYET 3aJaHHasl IpsiMasl.

W3 nokazarenbcTBa TEOPEMbI TAKXKe BUAHO, YTO KOAGPULUEHTH A U B IpH epeMEeHHBIX X U Y SBJSIFOTCS COOTBETCTBYOLIUMU

KOOpIMHATaMH HOPMAaJIbHOT'O BEKTOpa MPSIMOi, 3a1aHHOM 00LMM ypaBHEeHHeM Ipsimoi Buza Ax + By + C = 0.

© MoXHO HCTONb30BaTh U crocod |l. Micnons3oBanne cepeIMHHOTO MEPIeHIUKYISPa.

o [IpuBennTe mpuMep 00IIeTo ypaBHEHUS MPSIMOM.

o [loctpotite rpaduk ypaBHEHHS.

o SIBnsiercst 1 rpaduk 3TOrO ypaBHeHUs rpadukoM HekoTopo (yHkimu? Ecimm — na, To kakon? [IpuBenure oObscHEHMS.

e OOBsICHUTE, KaK MEPEHTH K YPaBHEHHUIO IPSIMOMH C YIIIOBBIM KO3 (HUIIEHTOM.

e He 3a0yapTe pacckaszarh Opo MpsiMble, 3alaHHbIE YPAaBHEHUSIMHU Y = const, X = const.

o Jlaiite onpeenenne (HyHKITUH.

o Jlaiite onpenenenue auHeiHon Gpynkuuu. (He 3a0yapTe okas3aTs, mouemy 3aBUCUMOCTb y = kx + b — GyHKIHOHAIBHAS).

e [IpuBeanTe npumMep JIMHEHHON QYHKIMHU U TOCTPOiiTE €€ rpaduK.

e ChopmynupyiiTe KpUTEPUH TApAJUIEIBHOCTH, COBIAZCHHUS U IIepecedeHus] MPSMbIX, 33JaHHBIX OOIIMMH YPaBHEHUSAMH U
YpaBHEHHUSIMH C YTITIOBBIM K03 pumentom. [Ipusenure moapodHbie 00bsICHEHUSIMU CPOPMYITHPOBAHHBIX KPUTEPUEB.

e [IpuBeanTe npuMepbl NCIONB30BAHHUS KPUTEPUEB MAPALIEIEHOCTH, COBIAICHHUS U IIEpECceUeHHs] MPSIMBIX, 3aJaHHBIX
O0IIMMH YpaBHEHUSMH U YPaBHEHHUSIMU C YIIIOBBIM Ko3¢GuureHToM Ha npakTtuke. [Ipuaymaiite 3amauy ¢ mapaMmerpamu,
pelaeMyo ¢ UCIOJIb30BaHNEM KPUTEPHEB NapajlIeIbHOCTH, COBIAJCHUS U IEPECEUECHUS PSMBIX, M PELINTE e€.



http://www.cleverstudents.ru/vectors/cartesian_rectangular_coordinates.html
http://www.cleverstudents.ru/vectors/condition_of_vectors_perpendicularity.html
http://www.cleverstudents.ru/vectors/condition_of_vectors_perpendicularity.html
http://www.cleverstudents.ru/line_and_plane/normal_vector_of_line.html
http://www.cleverstudents.ru/vectors/scalar_product_of_vectors.html

19. 3ou10T0€ ceuenune. Onpenenenne. [locTpoenue ¢ IOMOUIBIO HMPKYJIS U JUHelKH. [loka3aTeabCTBO. 30710T0€
cevyeHHe B PABMWIBLHOM NATHYTroJbHUKE. [locTpoeHne NpaBubHOIO NATHYT0JIBHUKA C IOMOIIBIO HUPKYJIS U
JuHeliku. JlokazaTeabcTBa.

e YT0 3HAUUT PEMINUTH 337jauy Ha IOCTPOEHHUE C TIOMOILBIO IUPKYJISA U TUHEUKU?

e Jl1o0y10 JIn 33/1a4y HA TOCTPOCHUE MOYKHO PEIIUTH C IIOMOIIBIO UPKYJIS M THHEHKH?

o [IpuBeanTe mpUMepHI 3aJa4, pelllaeMbIX U HE PEeLIaeMbIX ¢ TTOMOLIBbIO UPKYJIs u auHeiiku? [IpuBennte HeoOXoquMble
000CHOBaHUSI.

e JlaiiTe onpeneneHue 30JI0TOr0 CEYEHHUS.

e JlocTpoiiTe 3010TOE CEYEHUE C IOMOILBIO IUPKYJISI M IMHENKHY, ONMCAB JTallbl [IOCTPOCHUS U JOKAa3aTeJIbCTBA.

e JlaiiTe onpeneneHrue NpaBUIbHOTO MATUYTOJIBHUKA.

e HaiiguTte 30J10TOE CEUEHUE B MMPABUIBHOM TPEYTOJIbHUKE.

e JlocTpoliTe MpaBUIbHBINA NATUYTONBHUK C IOMOUIBIO IUPKYJIS U JTMHEWKH, OITMCAB 3TaIlbl IOCTPOEHUS U JOKA3ATEIbCTBA.

e 3Haere Jin Brl, rie MOXKHO BCTPETHUTH 30JI0TOE ceueHue B nmpupojie? M3BecTHb 1 Bam cdepsl mpakTuyeckoit
JeSITeTLHOCTH Y€I0BEKa, B KOTOPBIX MCIOIB3YIOTCS IPHHIIAIIBI 30JI0TOTO CEYEeHUA?



