KomMmenTapum k Bonpocam 3a4éra Ne2 mo anreope. 8 kiacc. Co BpeMEH rpekoB roBOpHUTh: “MaTeMaTHKa” -

1)

3HAYUT FOBOPUTH: “I0KA3aTeILCTBO”.
Huxouaa bBypoaku.

Mmuo:xectBa. OcHOBHBIE onpeesienns. Koneunble n 6eckoHeuHbIe MHOKeCTBa. OrpaHnyYeHHbIE H
HeorpaHu4YeHHbIe MHO:KecTBa. [lycToe MmHOKecTBO. [TonMHOKecTBO. CIIOCOOBI 32/ 1aHUST MHOKECTB.
Ipumepnbl. MoutHOCTh MHOKecTBA. CUéTHBIE H HECUETHBIE MHOKecTBA. [IpuMephI M J0Ka3aTeIbLCTBA.
[IpuMeprl MHOKECTB.

OcHoBHBIE OIpeIeICHHS (3JIEMEHTBI MHOXKECTBA; MPUHA/IIC)KHOCTh/HEIPUHAICKHOCTh AJIEMEHTA
MHOKECTBY; KOHEUHOE MHOKECTBO; OECKOHEYHOE MHOKECTBO; YHCIOBOE MHOXKECTBO; BH]IbI YUCIIOBBIX
MHOKECTB; OTPaHUYCHHOE MHOKECTBO; HEOTPAHUYCHHOE MHOXKECTBO; ITyCTOE MHOKECTBO; IIOJMHOXKECTBO).
[Tpumeps! 1715 BCeX BBIIIE IEPEUNCICHHBIX OMPEICTICHIN.

Crioco0bI 3a/1aHUsT MHOXKECTB (J1Ba c1tocoda; chopMyIMpoBaTh; MPUMEPHI ).

PaBubie MHOKecTBa. Onpenenenue. [Ipumep.

MourHocte MHOKecTBa. [ToHsTHE.

B3anMHO 01HO3HAYHOE COOTBETCTBUE MEX Iy MHOKecTBaMu. OripesiesieHne.

Cuértnbie MmHOXKecTBa. Onpenenenue. [Ipumep.

Hecuérapie mHOXecTBa. Onpenenenue. [Ipumep.

[TpuBecTH ToKa3aTenbCTBa CYETHOCTH MHOXKECTB HATYPATbHBIX, IIEJIBIX, PAITHOHATBHBIX, alreOpandecKux
qrces.

Jloka3aTebCTBO HECUETHOCTH MHOKECTBA JICHCTBUTEIBHBIX W UPPAITMOHAILHBIX YHCET.

2)

MHuoxecTBa. Aredpa MmHo:kecTB. @opmyJia BKIOYEHH-UCKII0YeHuH. /loka3aTeabcTBa.
Onpenenenne NeUCTBHS Ha/l MHOKECTBAMHU HA A3BIKE KBAHTOPOB. IIponsutrocTprpoBaTh JeHCTBUS HA
MHO>ECTBAMH Ha Kpyrax Disiepa-BeHHa.

ITpuBecty GOpMyIIbl BKIIOUEHUH-UCKITIOUEHUH IS IBYX, TPEX U N MHOXKECTB U BBIBECTH UX.
[Tpumepsil.

CdopmynrpoBaTh 3aKOHBI AJIT€OPbl MHOYKECTB M JIOKA3aTh HEKOTOPbIE U3 UX (JIF0ObIe 5 IIT.):
3aKOH KOMMYTATUBHOCTH I€PECEUEHUS] MHOXKECTB;

3aKOH KOMMYTAaTUBHOCTH OOBEAMHEHHSI MHOKECTB;

3aKOH aCCOLIMAaTUBHOCTH N1E€PECEYEHUSI MHOKECTB;

3aKOH acCOLIMaTUBHOCTH OOBEANHEHHS] MHOKECTB.;

IUCTPUOYTUBHOCTH NEPECEUECHUSI OTHOCUTENIBHO O0bEIMHEHNUS;

IUCTPUOYTUBHOCTU OOBEUHEHUS OTHOCUTENBHO EPECEUECHNUS;

3aKOHBI UJAEMIIOTEHTHOCTH;

3aKOHBI JEUCTBUS C YHUBEPCAIbHBIM U ITyCThIM MHOXKECTBAMU;

3aKkoHbI e Moprana;

3aKOHBI JIBOWHOrO JIOTOJHEHHS).

MHoxkecTBa TOYEK HA IJIOCKOCTH. Juunc. Onpenesnenue. KaHoHu4eckoe ypaBHeHHe JIIMIICA.
HocTpoenue 3ummnca. Onruyeckoe CBOMCTBO JLIUIICA.

Ornpeznenenue 3IIAICA.

BbIBO1 KAHOHUYECKOT'O YpaBHEHHUS AJUTUIICA (1B JOKa3aTenbCcTBa!).

Hccnenoanue MTUHUY (TOYKH MEPECEUEHUS C OCIMU KOOPAMHAT; MOHOTOHHOCTh; CUMMETPHSI;
OTPAaHUYEHHOCTB ).

[Toctpoenue nuHUM.

ITpumep.

®opMyIUpPOBKa ONITHYECKOTO CBOMCTBA U €T0 J10KA3aTEIbCTBO.

MHo:xecTBa TO4eK HA II0OCKOCTH. OKpy:kHOCTh. KaHOHMYecKkoe ypaBHeHHEe OKPYKHOCTH.
OKpYyKHOCTH ANOJIJIOHHS.

Onpenenenne OKpyKHOCTH.

BbIBOJT KAHOHUYECKOTO YpaBHEHHs OKPYKHOCTH (J1Ba JI0Ka3aTenbCTBa!).

Coopmynupoats 3a1auy o 'MT mnockocT, OTHOIIEHHE PACCTOSIHUN OT KayKJJ0H U3 KOTOPBIX JI0 JBYX
JAHHBIX TOYEK €CTh BETMYMHA IOCTOSTHHAS U PELINUTh e€.

Omnpenenenne oOKpyKHOCTH ATIOJUIOHUS.

IIpumep.




5)

MHoxkecTBa TOYEK HA MJI0CKOCTU. ['unepoosaa. Onpenenenne. Kanonnueckoe ypaBHeHue runepooJibl.
ITocTpoenune runep6o/bl. Onruyeckoe cBOMCTBO runepooIbI.

Omnpenenenue TunepooIbl.

BbIBOT KaHOHMYECKOTO YpaBHEHHsI TUIIEpOOIIBI (Ba JOKa3aTebCTBa! ).

HccnenoBanue TMHAN (TOUKH IEPECEUCHHS C OCSIMHU KOOPIMHAT; MOHOTOHHOCTb; CUMMETPHS;
OTPaHUYEHHOCTh; ACUMIITOTHI).

[Toctpoenue nHUM.

[Ipumep.

@opMyIHpOBKa ONITUYECKOTO CBOMCTBA U €r0 JJOKa3aTeIbCTBO.

MHuoskecTBa To4ek Ha miaockoctu. [Tapadoaa. Onpenesenne. Kanonuueckoe ypaBHeHue nmapagoJibl.
IMocTpoenue napagosasl. OnTHYecKoe CBOHCTBO NapadoJIbl.

Omnpenenenue napadboJIbl.

BriBOJT KAaHOHUYECKOT'O YpaBHEHUS MapaboJIbl (1Ba JOoKa3aTeabCTBA!).

HccnenoBanue THHAN (TOYKH TIEPECEUCHHS C OCSIMHU KOOPIUHAT; MOHOTOHHOCTh; CHMMETPHS;
OTPaHUYEHHOCTB ).

[Toctpoenue nuHUM.

[Tpumep.

®opMyITHpPOBKa ONITUYECKOTO CBOMCTBA U €T0 JJOKa3aTeIbCTBO.

7)

IIpoBecTu mosHoOE Mccae0BaHNuEe GYHKLIUU Y =

Yucaosblie pynkuun. Crocodbl ux 3aganud. I'papuk pynkuun. Onepannu Hag GyHKUUSIMH.
HccaenoBanue pyHKuuii 1 mnocrpoenune rpagukos.

Omnpenenenue GyHKIUN.

[Tpumep.

[Tepeunciure criocoOs! 3ananus GyHKIUU (4 criocoba).

Omnpenenenue rpaduka QyHKIUH.

Omnpenenenus onepanuii Haa QYHKIUAMHE (4 onpeneneHus).

[Ipumepbl npuMeHeHUs onepanuii HaJ GYHKIUSAMU C PEIICHUSIMU.

[lepeuncnuTh MyHKTHI [JIaHA UCCIEIOBAHUS (QYHKIIHH.

Ob6nacTb onpeneneHust yHKIUU (ONpeAeTIeHUE; TPUMED).

Touku nepeceyeHust GyHKIMH C OCSIMU KOOPAUHAT (OMpeAeNeHus; Coco0 HaX0XKACHUS; IPUMED).
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA (PYHKIIMU (OIMPEIeTeHHs; CTIOCO0 HAaXOXKICHUS; IPUMED).
YeErHocTh GyHKIMH (OTpeAeNieHus; TPUMEPHI).

[lepuoauunocth QpyHKIMHU (OTIpEACTICHHUE; TIPUMED).

[TpoMexyTki MOHOTOHHOCTU (DYHKIIUU (ONpPEeNICHNUS; IPUMEPHI).

Touku sKcTpeMyMa U SKCTpeMyMbl QYHKITUH (OMpeAeTIeHHs; CTIOCO0 HAX0XKACHUS;, IPIMED).
Haubonpiiee/Hanmensbliee 3HaueHue GyHKIUH (OMpeAeTeHHs]; ClIOc00 HAX0XKACHUS; TPUMED).
AcuMITOTHI PYHKIHH (OTIpEAeTICHUS; TIPUMEPHI).

MHoxecTBO 3HaUeHUN (HYyHKIIUU (ONpeesieHre; CocoObl HaX 0K ISHUS; TPUMEPHI).

B kaxx10M MyHKTE IPEIOKHUTH MOAPOOHBIE OOBICHEHUS: OTPEAeIICHUS; IPUMEPBHI.

2x .
—2_; ¥ TIOCTPOHTB €& rpaduk.




8)

IIpeoOpa3oBanus rpadpuxoB pynkumii. Teopembl ¢ 10Ka3aTeLCTBAMM.

CdopmynupoBath 1 I0Ka3aTh TEOPEMY 0 ocTpoenue rpapuxa pyukuuu f(x — a) + b = y u3 rpaduka

Gyukiuu f(x) = y.
[Ipumep.

e CohopmynaupoBars TeOpeMy O moctpoeHue rpaduka Gpynkiun kf ( ) = y u3 rpaduka Qyukuuu f(x) = y.

X
l

e IIpumep.

e ChopMmyaupoBarh TeOpeMbI 0 nocTpoenue rpadukos pyukuuii —f (x) = y; f(—x) = y; |[f(x)]| = y;
f(lx]) = y us rpapuxa Gpyuxuuu f(x) = y u 10Ka3aTh JUOO NEPBYIO U TPETHIO, TMOO BTOPYIO M YETBEPTYIO

TEOPEMBI.

e [IpuBenure CBOM NPUMEPBL.

e [locrpoiite rpaduku QpyHKIHU:

. y=|ii;(x2+4x+3)
. y=|2—M|
e y=lx-3lGE+D)
. y=|2—|1—|x|||

o y=.4x? — 4x?|x| + x*

o y= ||x2—2x| —3|

3x+10|
e y= ;

xX+2
_x

[ ] =

lx|-1
9) CpaBHenusi no moayao. Onpenejienue. CoiictBa (GopMyIMpPoOBKH, 10Ka3aTelbcTBa). [IpuMepbI

NPUMECHECHUS.

Jaiite onpenenieHne CpaBHEHUS [10 MOYJIIO.

ChopmynupyiiTe cBoicTBa cpaBHEHHUS 110 MOy t0 (10 MIT.) M JOKAKHUTE HX.

[IpuBeauTe mpuMepsl Ha KaxaA0€ U3 JOKa3aHHBIX CBONCTB.

VYxkaxute kakue-H1OyIb 00J1aCTH MPUMEHEHHS CPaBHEHUH M0 MOJIYJIIO C OObSICHEHHEM (HaXOXKICHHE
OCTaTKOB OT JICJICHUS 3aJJaHHBIX YKCeN Ha 3aJlaHHbIe; Joka3aTenbcTBO TeopeM (MTD) u BeiBOI hopmyn
(mpu3HaKK 1eIUMOCTH, OnHOM HbIOTOHA U T.11.)

10)

KBagpaTHblii KOpeHb U3 JeHCTBUTENBHOrO0 yncaa. Onpenenenue. Borunciaenue KBagpaTHbIX KOPHei.
I'eomeTpuyeckue NpuJI0KeHHUs1 KBaAPaTHBIX KOpHei. CBOMCTBAa KBAPATHBIX KOPHeH (¢
A0Ka3aTeIbcTBOM). PopMyJia CI0KHBIX PAIHKAJIOB.

Jaiite onpeneneHue apupMeTHuIecKoro KBapaTHoro KOpHs U3 AEHCTBUTEIBHOIO YUCIIA.

[Tpemnoxxure Bam X0oTst b1 OJJMH MPAKTUYECKUNA CIIOCOO BBIYMCICHUS apU(METHYECKOTO KBaJPATHOTO
KOpHS U3 IEUCTBUTEIBHOIO YHCIIA.

VYKaxute NpuMepbl FreOMETPUUECKUX MPUIIOKEHUN KBAJAPATHBIX KOPHEH ¢ HE00X0IMMBIM 0OOCHOBAHUEM.
CoopmynupyiiTe U TOKa)KUTE CBOMCTBA KBaJpaTHBIX KOpHEH (5 CBOICTB).

IIpuBenuTe MpuMepsI UCIIOJIB30BAHUS CBOVMCTB KBAPATHBIX KOPHEM.

[Ipemioxxurte GopMyIly CIOKHBIX PATUKAIOB U BHIBEIUTE €€.

IIpumep.



11) O6mee ypaBHeHHE 2-T0 MOPSI/IKA ¢ ABYMS MepeMEeHHBIMH.

¢ Ormpenenenue oOLIET0 ypaBHEHHs! JUHUN BTOPOT'O MOPSIKA C IBYMS IIEPEMEHHBIMH.
e [lopsnok IMHUH.

e OOmee ypaBHEHHE JIMHUH MIEPBOTO MOPSIIKA

e OOmee ypaBHEHHE JIMHUH BTOPOTO MOPSAKA

e Ocywecmsume nepexoo om ypasuenus:. AX*+Bxy+Cy?+Dx+Ey+Q=0 k ypaBHEHHIO O€3 CIaraeMoro ¢ Xy ¢
MOMOIIBI0 (hopMyI Iepexo/ia K Ipyroi cucteMe KOOpIuHaT.

o [Ipeonoacume yciosus Ha KO duyuenmol ypasHeHus u NpUEMbl, NPU0OsAUUe K ypagHeHUsAM OKPYKHOCTH,
SIUIHIICA, TUTIEPOOITBI, Tapa0oJIbl, MTAPHI MPSMBIX, TOUYKH I MHUMOW KPUBOU

e [IpuBenute Ki1accuuKalMio JIMHUNA BTOPOro MOPs/IKA C YKa3aHUEM COOTBETCTBYIOIINX YPaBHEHUH.
e [IpuBenure npuMeEpsL.

12) ®opmy.abl npeodpa3oBaHusi 1eKAPTOBBIX KOOPAUHAT. BoiBoabl. [IpuMepsL.

e BrBenure hopmysibl mpeoOpa3oBaHus JEKAPTOBBIX KOOPAUHAT (TPH CITydasi).

e [Ipumep npumeHeHust GOopMys ¢ OObSICHEHUSIMHU U HEOOXOIMMBIMU BBIKJIaIKaMU.

13) KBaaparublii Tpéxwien. UcciienoBanue KBaapaTHoro TpéxuieHa. TeopeMbl 0 pacnoJioxkeHHH KOPHeii
KBA/IPATHOI0 TPEXWieHA B 3aBUCMMOCTH OT U3BeCTHBIX YHceJl. 3aJa4u ¢ mapaMeTpaMu.

e  OmnpezneneHne KBapaTHOTO TPEXUICHA.

e Uccnemyiite KBagpaTHBIN TPEXUWIEH (C TOMOIIBIO OAHOTO M3 JIBYX TMOAXO/IOB: IO IJIAHY MCCIIEIOBAHUS
(GyHKIMH WA Yepe3 KaHOHUYECKYIO IMapadoily ¥ TeOMETpUUECKHE PpeoOpa3oBaHus Ipa@uKoB (PyHKITHIN).

e Kak utor: BeIpaboTaiiTe JjBa criocod6a mocTpoeHUs MapadoIIbl: MyTéM UCCIeT0BaHus (DYHKIIMH WX Yepe3
BBIJICJICHHUE TI€TI0T0 KBaj[paTa U TeOMETPHUYECKHE MTPpeoOpa3oBaHus TpaguKoB (QyHKITHH.

o CdopmynupyiiTe TEOpEeMBI O paCOI0KESHUN KOPHEH KBaJIPaTHOTO TPEXUICHA B 3aBHCUMOCTH OT M3BECTHBIX
YHCeN U JOKKHUTE JBE U3 HUX. [[pOKOMMEHTHUPYITE JOKA3aTEIIbCTBO OCTABIIUXCS TEOPEM.

o CdopmynupyiiTe 3a1auu ¢ napaMeTpamMu B 00IIeM BHJIE, PelllaeMble Ha OCHOBAHHUH BBIIIE M3JI0KEHHBIX
TEOPEM U TPEIIOKUTE CIIOCOOBI UX PELICHHUS.

e [Ipumepsl 33124 ¢ TapaMeTpamH.

14) KBagpaTHble ypaBHEeHHsI U MX KopHH. PelieHne KBaJpaTHOro ypaBHeHusl (BblIeJIeHHE 1eJI0r0
KBa/IpaTa, HeMoJHOe KBaJpaTHOe ypaBHeHHe, (oopmyJia KopHeil). @opmyJibl Buera. YpaBHenus u
CHCTEMBbI YPABHEHM i, CBOASAIIMECH K KBAaAPATHBIM YpaBHeHUAM. OCHOBHBbIE METOAbI U MPUEMBI
pelieHui.

e JlaiiTe onpeneneHue KBaApaTHOro ypasHeHus. [Ipusenure npumep.

e JlaiiTe onpeneneHre KOPHS KBAIPaTHOIO YPABHEHUS.

e [IpuBenuTe BUIBI HEMOIHBIX KBAJPATHBIX YPaBHEHHH, YKaXKHUTE CIIOCOOBI uX pemieHuid. [IpuBenure npumepsl
HETIOJIHBIX KBAJPATHBIX YPABHEHUH C PEUICHUSMMU.

e OnuiuTte METOA BBIJICICHUS LEJI0r0 KBapaTa pelieHus MOJIHOT0 KBaJApaTHOro ypaBHeHus. [IpuBeaure
MIpUMep.

e VYKaXuTe, 4TO HA3bIBACTCS TUCKPUMHHAHTOM KBAJIPaTHOTO YPAaBHEHUS.

e BriBeaurte GopMyity KOpHEH KBaIpaTHOTO ypaBHEHUSI.

e [IpoBeaute uccae0BaHUE KOJIUYECTBA KOPHEN KBAAPATHOTO YPABHEHUS B 3aBUCUMOCTH OT 3HAKa
JUCKPUMUHAHTa KBaJpaTHOI'O ypaBHEHUS.



e [IpuBenuTe npuMep pelieHus KBaJpaTHOro ypaBHEHUS 10 (hopMyJie KOPHEH.

Cdhopmynupyiite u qokaxkure Teopemy Buera ajist MHOTO4IeHOB BTOpOii crenenu. He 3a0ynpre B
(bopMyIHPOBKE MPO CIIOBA “HEOOXOAUMO U JOCTATOYHO  WIJIM HAMEPEHHO (POPMYITUPYITE ABE TEOPEMBI B
OJIHOM, B KOTOpPBIX BbI mokaxkeTe nepexos OT KOPHEH MHOIOWIEHA K CUCTEME, U, HA000pOT, MEpeXo OT
CUCTEMBI K KOPHSIM MHOTOWJICHA.

e [IpuBenute npuMepsl NpUMeHEHUs Teopembl Buera (1Ba mprmMepa /1151 MHOIOYWIEHOB BTOPOM CTEIEHH,

WJUTIOCTPUPYIOIIKE MPSAMYIO U 00paTHyI0 Teopemy Buera).

e [IpuBenuTe OCHOBHbIE IPUEMBI U METO/IbI PEILICHUS] YPAaBHEHUN U CUCTEM YpaBHEHUH, CBOJSAIIMXCS K

KBaJIpaTHbIM (HeE 3a0yAbTE PACCMOTPETH CiIydail OIHOPOJAHOIO YPAaBHEHUS; Cily4ail BO3BPAaTHOTO YPaBHEHMUS,

CIIy4ail CUCTEMbI YPAaBHEHUH, CBOISALIEHCS K CUCTEME, COAECPKAIIEH OJTHOPOJAHOE YPABHEHUE; METO/I 3aMEHBI

IIEpEMEHHOM; rpaduuecKuil cnocol u T.1.)

15) CpoiicTBa YHCJI0OBBIX HepaBeHCTB. Pentennsi HepaBeHcTB. OCHOBHBIE METOIbI M IPHEMBI PelIeHMHIA.

e JlaiiTe onpenieneHre HEPABEHCTBA, YMCIIOBOTO HEPABEHCTBA.
o ChopMynupyiTe U TOKQKUTE CBOWCTBA YMCIIOBBIX HEPABESHCTB.
e JlpuBenure npuMepsl.

16) ®opmyabi Kommn.
e  CdopmymupyiiTe n JoKaxuTe HepaBeHcTBa Ko my1st 1ByX, TpEX, N cIaraemMpIx .

e [IpuBeaute npumepsl NpUMeHEHMs HepaBeHcTB Ko,

17) TeopeMbl 0 pABHOCHJIBHBIX NPEOOPA30BAHUAX B YPABHEHHAX H HEPABEHCTBAX.

e  CdopmynupyiiTe Bce TEOPEMBI O paBHOCHIBHBIX MPEOOPA30BAHIIX B YPABHEHISX 1 HEPABEHCTBAX.
e  JloKaXuTe HEKOTOPBIE TEOPEMBI O PABHOCHIIBHBIX TPE0OPa30BaHUAX B YPABHEHUAX U HEPABEHCTBAX.
e [IpuBeanuTte mpuMepHI HCIIOIB30BAHUS TEOPEM.

18) ®dopmyaa Kapaano. Boieoa ¢popmy.ast. IIpumep npumenenus. Meroa ®@eppapu. Onucanue MeToaa ¢
He00X0AUMBbIMU BbIKJIaaKkaMu. IIpuMep npumeHeHus.

e JlaiiTe onpesieneHye HEMPUBEAEHHOTO YPaBHEHUS TpeThell cTenenu ds * x> + ay *x2 + a; - x+ay =0 .

e IlepeiimuTe K MpUBEAEHHOMY yPaBHEHHIO TpeTheii crenenn x> +a-x> +b-x+c=0.

e [IpomsBenute 3aMeHy X = Yy — % B MTOJIy9€HHOM ypaBHEHHUH TPEThEH CTENEHH, TPUBEIUTE BBHIKIAIKA, TOKKUTE
nepexos K ypaBHenuio y> +p -y + q = 0.

e  CrenaiiTe 3aMeHy B IIOJIyYeHHOM ypaBHEHUU Y = Z — % (z # 0), nokaspIBast MIEPEXOJl K YPABHEHUIO

26+q-z3—£=0
27 '

e Pemmrte nocneHee ypaBHEHHE, CIENaB 3aMeHy Z°> = t U IOJYYUTE KOPHU Z =

3 2

3
+ 2 Hogoro YpaBHEHHUS.
2 4 27

p
e Bcnomunas, utoy = z — . (z # 0), nokaxwure, 4T0 Y, = Yy,. (MOKHO, HENOCPEACTBEHHO TIPOM3BO/ISA
zZ

anrebpanyecKue BBIKIAAKH, a MOKHO |l ctoco6oMm depe3 Teopemy Buera.
e VKaxuTe, Kak HAlTH OCTAIbHbIE KOPHM yPaBHEHHUs TPeThel crenenn x> + a-x% +b-x + ¢ = 0.
e  VKaxuTe, KaK MepeiiTH K KOPHAM YpaBHEHUs a3 * X° + a,  x2 + a4 - x+ay = 0,
e  (CaenaiiTe BBIBOJ O KOJMYECTBE M KaUECTBE KOPHEH ypaBHEHHS TPEThEH CTEHECHU B 3aBUCUMOCTH OT AUCKPUMHHAHTA

2 3
KyOnueckoro ypaBHeHuUs. ({nCKpUMUHAHT KyOH4YecKOTO ypaBHeHUs: D = qr + 12)—7 .

e D < 0. YpaBHEHHE UMEET TPU Pa3IUUYHBIX BEIIECTBEHHBIX KOPHSL.

e D = 0. Torga xots Obl ABa KOPHS COBMAAAIOT. DTO MOXKET OBITh, KOTJa ypaBHEHUE UMEET OJIMH BEIIECTBEHHBIH
KOpEHb, KpaTHOCTH J[BA, U €IIIE OJIUH BEIIECTBEHHBII KOPEHb, OTIMYHBIA OT NEPBBIX ABYX. MK Bce TpH KOpHA
COBIIAJAIOT.

e D > (. YpaBHEHHE HMEET OJIUH BEIIECTBEHHBIN U APy KOMIUIEKCHBIX KOPHEH).

e [lpuBeauTe npuMep ypaBHEHUS TPEThEH CTENEHH U peruTe ero mno gopmyne Kapnano.




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

e  JlaiiTe onpeeneHne HEMPUBEIEHHOTO yPAaBHEHHS YeTBEPTOM cTenenn:a x* + asx> + a,x* + a;x+ a9 = 0.
e [lepeiiuTe K NPUBEAEHHOMY YPaBHEHHUIO YeTBEPTOM cTemenn: X* + ax® + bx? + cx+d = 0.

a . )
e  Ilpoussenute 3aMeHy X =y — . B [IOJIYYEHHOM yPABHEHNN YETBEPTOI CTENEHHU, IPUBENTE BEIKIAKY,

TIOKaKUTE NEpPeXol K ypaBHenuio y* + py? + qy + r = 0.
e Jl06aByss U BHIYKMTAS K JICBOM YaCTH ypaBHEHUs BhIpaXKeHUE 25y 2 + $2, Te S — HEKOTOPOE YHCIIO,

2 2
noayuute ypasuenue (y2 + s)? + (p — 2s) (y + 2(p‘i25)) — 4(pq_25) +r—s52=0.

_& 4 rog2=0
4(p-2s) '

e  VKaxuTe, 4TO Ha3bIBAIOT KyOMUECKOHN pe30JIbBEHTON ypaBHEHUS 4-11 CTENEHHU .

e Jlokaxure, YTO MOKHO BBIOpATh YHMCIIO S TAK, YTOOBI —

2
e TlokaxkwuTe, Kak nanee gopemars ypasaenue (y2 + )2 + (p — 2s) (y + z(qus)) =0

e  VKakWTe, KaK MEPEiTH K KOPHAM ypaBHeHHs a,X* + azx3 + a,x% + a;x + a5 = 0.
e IIpuBeauTe NpUMep ypaBHEHHs YETBEPTOI CTENEHU U PEIIUTE ero 1o Metoxy Peppapw.

20. JIuneiinas pyHKuus.
J ChopmynupyiiTe 1 JOKaKUTE TEOPEMY O 33JaHUU MPSAMOMN JIMHEHHBIM YPaBHEHHUEM.
Crioco6 |. Ucnonb30BaHne BEKTOPOB.
e OrmpenerneHue 001ero ypaBHeHUs NpSIMOH Ha IJIOCKOCTH B MPSIMOYTOJIbHOM cucteMe koopauHat Oxy.
e MoHO rcToNB30BaTh u crocod 1. Micnonb3oBanue cepeTMHHOTO epIeHINKYISIpa.
. [IpuBeaute mpumep oOIIETO YpaBHEHUSI IPSMOM.
e [locTpoiite rpaduk ypaBHEHUSI.
® fBnsiercs nu rpaduk 3TOro ypaBHeHUs rpadgukom HekoTopol dyHkuun? Ecnu — ma, To kakon? [IpuBenure
OO0BSICHEHHUSI.

. OOBsicHUTE, KaK MIEPEUTH K YPABHEHUIO TIPSIMOU € YTIIOBBIM KOA(PHUIIUSHTOM.

. He 3a0ynpTe pacckaszars npo npsiMble, 3aJJaHHbIE YpPaBHEHUSIMU Y = const, x = const.

. Jaiite onpenenenune GyHKIIAN.

e Jlaiite onpenenenue uneiHoi Gpynkuuu. (He 3a0yapTe nokaszars, moueMy 3aBUCUMOCTh Yy = kx + b -
(hyHKIIMOHATIbHAS.

e [IpuBenuTe nmpumep JUHEHHON (QYHKIIMH U TTOCTpOTe €€ rpaduk.

J ChopmynupyiiTe KpUuTepuH MapajjieIbHOCTH, COBMAICHUS U IEPECEUCHHUS MIPSMBIX, 3aJaHHBIX OOLIMMHU

YpaBHEHHUSIMHU U YPAaBHEHHUSAMU C YTIIOBBIM KodddunmenToM. [IpuBenute noapodHbie 00bsICHEHUSIMU
chOopMyIIMPOBAHHBIX KPUTEPUEB.

L4 HpI/IBeI[I/ITC IMPUMEPLI UCITOJIB30BaAHNA KPUTCPHUECB IIAPpAJIJICIIbHOCTH, COBIIAICHUA U IICPCCCUCHUA IIPAMBIX,
3aJaHHBIX O6I_HI/IMI/I YpaBHCHUAMHA U YPABHCHUSAMMU C YTJIOBBIM KOB(I)(I)I/IHI/ICHTOM Ha IIPaKTHUKCEC.
L4 HpHﬂYMaﬁTC 3aavy C nmapaMeTrpamMu, peiracMyro ¢ UCII0JIb30BAHUEM KPUTCPUCB ITapaJlJICJIbHOCTH,

COBIIAACHUA U IICPCCCUCHUA IIPAMBIX, 1 PCHIUTC e€.

21. 3os0Toe ceyenue. Onpenenenne. [loctpoeHne ¢ MOMOMBIO NHPKYJIA M JIHHEeHKH. /loka3aTenbcTBO. 30/10T0C
ceyeHHe B IPAaBMWIBLHOM NATHYroJibHUKe. [locTpoeHne NPaBUJILHOIO NATHYTOJIbHHKA € IOMOLUbIO HUPKYJIS U
JauHelikn. Jloka3aTebCTBA.

© YT0 3HAUUT PELINTh 337349y Ha HOCTPOECHHUE C IIOMOIIBIO UPKYJIS ¥ JTUHEHKH?

o J[t00y10 1 33124y Ha HOCTPOEHUE MOYKHO PEIIUTH C IIOMOIIBIO IUPKYJIS ¥ TUHEHKH?

e [IpuBeanTe npuMepsl 3a1a4, pelIaéMbIX M HE PELIAEMBbIX ¢ IOMOLIbIO UPKYJIS 1 JuHeiiku? [IpuBennte HeoOxoquMble
000CHOBaHHUSL.

e JlaiiTe onpeneneHne 30JI0TOr0 CEUeHUs!.

e [locTpoliTe 30J10TOE CEYEHHE C TOMOILBIO UPKYJIS U IMHEHKH, ONTMCAB 3Tallbl IOCTPOEHUS U JJOKA3aTENbCTBA.

e JlaiiTe onpeneneHne NPaBUIbHOIO MATHYTOJIbHUKA.

e Haiinure 30510TO€E CeueHNEe B IPaBUILHOM TPEYTOJIbHUKE.

e [locTpoliTe MpaBUIbHBIN MSATUYTOJBHUK C IIOMOIIBIO [IUPKYJIS U JIMHEHKHU, OITMCAB 3Talbl HIOCTPOSHUS U 10Ka3aTeIbCTBA.

e 3Haere Jin Brl, rie MOXKHO BCTPETHUTH 30710TO€ ceueHne B npupoje? M3sectHsl mu Bam chepsl mpakTnueckon
JESITETbHOCTH Y€JI0BEKA, B KOTOPBIX MCHOJB3YIOTCS MPUHIIMIIBI 30JI0TOTO CEYEHUA?



