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[TOACHUTEJIBHAA 3AIINCKA

AnantupoBaHHas pabouas mporpamma Mo aireope s oOydarommxcs ¢
3aJIepKKOM mcuxuyeckoro passutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIIETO
oOpa3oBaHMsl TOArOTOBJIIEHa Ha OCHOBe @enepalbHOrO TOCYAapCTBEHHOIO
o0pa3oBaTeNBLHOTO  CTaHAapTa OCHOBHOTO  oOmiero  oOpasoBanus  (Ilpuxkas
Musnnpocsemenuss Poccun ot 31.05.2021 r. Ne 287) (manee — dI'OC O0O0),
denepanbHON aJanTUPOBAHHONW 00pa30BATENBHONW MPOTPAMMbl OCHOBHOTO OOIIEro
oOpa3zoBaHus JUIsi OOYYalOIIMXCS C OTPAHUYCHHBIMH BO3MOKHOCTSIMU 37I0POBBSI
(ITpukaz Munnpocsemenus Poccun ot 24 HosiOpst 2022 1. Ne 1025), denepanbHoit
paboueil mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs MO YYEOHOMY MpPEIMETY
«Marematukay, @eaepalbHON NPOrpaMMbl BOCIUTAHUS, C YYETOM paclpeaesIeHHbIX
M0 Kjaccam MpOBEpsSEMbIX TpPeOOBaHUI K pe3yiabTaTaM ocBoeHUs DenepaibHOM
aJanTUPOBAHHOW 00pa30BaTEIbHON MpOrpaMMbl OCHOBHOTO 0OIEro 00pa3oBaHMs
Ul O0y4YaromMXca € 3aJCpKKOU MCUXUYECKOTro pa3ButHs. B paboueil mporpamme
YUTEHBI UJIeU U nojioxkeHrs KoHIenuu pa3BUTHs MaTEMAaTUYECKOTO 00pa30oBaHus B
Poccuiickon @enepanumn.

Hean u3yuyeHus y4e0HOro Kypca

AnreOpa sBIsIETCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOW IIIKOJIBI: OHA
o0OecrieuynBaeT W3y4Yy€HWE IPYrUX JUCLIMIUIMH, KaK E€CTECTBEHHOHAYYHOTO, TaK W
T'YMAaHUTAPHOTO IUKJIOB, €€ OCBOCHHE HEOOXOAMMO ISl MPOAOKEHUSI 00pa30BaHUs
¥ B TIOBCEJHEBHOM >XM3HU. PazBuTHe y 0Oyd4aronuxcsi HAyYHBIX MPEICTABICHUN O
MPOUCXOXKICHUU
M CYIIHOCTH anreOpanyeckux aOCTpakiuid, CrocoOe OTPaKeHUs MaTeMaTU4YeCKOU
HayKOM SIBJIGHMM W TMPOIECCOB B MPUPOAE U OOIIECTBE, POJU MaTEMaTUUECKOTO
MOJIEJTUPOBAHUS B HAYYHOM ITO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHUIO
Hay4YHOTO MHUPOBO33PEHUS U KAYECTB MBIIUICHUSI, HEOOXOIUMBIX NJI1 aJanTaiuu B
COBpEMEHHOM LHU(ppoBOM obmiecTBe. M3yueHue anreOpbl €cTECTBEHHBIM 00pa3oM
o0OecrieunBaeT  pa3BUTHE  yMEHHUS  HAOMOAAaTh,  CpaBHUBATh,  HAXOJUTh
3aKOHOMEPHOCTH, Tpedyer KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEWCTBUSI U BBIBOJABI, (hOPMYIHPOBATH
yTBepxkaeHus. OcBoeHue Kypca anreOpbsl oOecrieyuBaeT pa3BUTHE JIOTHUYECKOTO
MBIIUICHNS OOYYalOIIUXCS: OHU HCIOJNB3YIOT JEAYKTHBHBIE U HWHIYKTHBHBIC
paccykJieHus, 0O0O0OIIeHHe M KOHKPETH3alluio, abCTparupoBaHWE W AaHAJIOTHIO.
OOydeHue anreOpe MpeanosaraeT 3HAYUTENbHBI O00BEM  CaMOCTOSITEIBHOM
NEATENbHOCTH  OOy4YaloIMXCA, IO3TOMY CaMOCTOSATEIbHOE pEIICHHE 3a7ad
€CTECTBEHHBIM 00pa30M SIBISETCS pealu3aluedl AesSTeIbHOCTHOIO MPUHIMIA
0o0yueHusl.

B cTpykType mporpamMmbl y4eOHOTO Kypca «AJredpa» OCHOBHOM IIKOJIbI
OCHOBHOE€ MECTO 3aHHMAIOT COJEpP)KATEIbHO-MEeToAuYecKue nuHuu: «Yucna u
BBIYUCIICHUSY; «AJTeOpandyecKkue BBIPOKECHHs»; «YPaBHEHUS M HEPABEHCTBAY,
«OyHKIMW». Kaxaas u3 3TUX coAaepx’aTreIbHO-METOIMYECKUX JIMHUM Pa3BUBACTCSA Ha



OPOTSHKEHUHM TPEX JIeT U3YyYEHHUs Kypca, €CTECTBEHHBIM O0pa3oM IMeperuieTasch U
B3aMMOJICICTBYS C IPYTMMH €ro JMHUAMU. B Xozae usyueHus kypca oOydarommmcs
IIPUXOJUTCS JIOTUYECKH PaCCy’KIaTh, HCIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM 11e51eco00pa3HO BKIIIOUUTH B MPOrpPaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, IPOHU3BIBAIOIIME BCE OCHOBHBIE pa3Jielibl MaTEMaTHUYECKOI0 00pa30BaHus U
CHOCOOCTBYIOLIME  OBJAJCHUIO  OOYyYalOIIUMHUCS  OCHOB  YHHBEPCAJIbHOTO
MaTeMaTHYecKoro  sizblka.  TakuM  00Opa3oM, MOXHO  YTBEpXKIaTh, YTO
COJIEPKATEJIbHOW U CTPYKTYPHOM OCOOCHHOCTBIO Kypca «Anredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxxanne auHUU «Yucna W BBIYMCIECHHS» CIYKUT OCHOBOM ISt
JanbHEHNIIero M3y4yeHHus MaTeMaTHUKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOyHArOIIMXCS
JIOTUYECKOTO MBIIIIEHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BAThCA AIrOpUTMaMH, a
TaK)Xe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX ISl MOBCEIHEBHOMN
KU3HU. Pa3BUTHE MOHATHS O YHCIIE B OCHOBHOM LIKOJIE CBSA3aHO C PallMOHAIBHBIMU U
UPpALMOHATLHBIMU YncTIaMU, (OPMHUPOBAHUEM MPEACTABICHUN O JACHCTBUTEIHLHOM
yycie. 3aBEPIICHWE OCBOCHHSI YHUCIIOBOM JIMHMUM OTHECEHO K CTapUIEMy 3BEHY
obmiero oopa3oBaHus.

ConepsxkaHue IByX alreOpandecKux JUHUN — «ANTeOpanyecKue BBIPAKEHUS
U «YpaBHEHHS M HEPaBEHCTBAa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTeMaTUYeCKOro ammnapara, HEeOOXOAMMOTro Jii peuleHus 3ajJad MaTeMaTHKH,
CMEXHBIX MPEJIMETOB U TMPAKTHKO-OPUEHTHUPOBAHHBIX 3a7a4y. B OCHOBHOHM mIKOJIE
y4eOHbI MaTepuan TPyNIUPYeTcs BOKPYT PalMOHAJIbHBIX BbIpaXeHUH. AnreOpa
JEMOHCTPUPYET 3HAYEHUE MATEMATUKHU KakK S3bIKa JIJIsl MOCTPOEHUSI MaTEMaTHUYECKUX
MOJIeJIeld, ONUCAHUsl MPOIECCOB U SIBJIEHUW peajbHOro Mupa. B 3agaum oOyudeHus
anredpe BXOIAT TaKXKe JalbHEWIlee pa3BUTUE aJTOPUTMUYECKOIO MBILIUICHHUS,
HEO0OXOJUMOro, B YaCTHOCTH, ISl OCBOEHHUS Kypca HH(QOPMATHKH, U OBJIAJCHHUE
HaBBIKAMHM JIEIYKTUBHBIX paccyxneHuid. [IpeoOpa3zoBanue CUMBOJIBHBIX (HOpM
BHOCUT CBOHM crHenupUYecKUil BKJIaJ B pPa3BUTHE BOOOpa)KEHUS, CHOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPYECTBY.

Copepxanue (yHKIMOHATBHO-TpapUUECKON JMHUU HalLlEJICHO Ha IOJIy4eHHE
ITKOJbHUKAMH 3HAHUN O (YHKIUSAX KaK BaXKHEHINEH MaTeMaTHUYeCKOW MOJETH s
OMMCAHUS U UCCIENOBAHMS Pa3HO-OOpa3HBIX IMPOLIECCOB U SIBIEHUN B MPUPOJE U
oOmectBe. M3yueHne 3Toro marepuaiga CrocoOCTBYET Pa3BUTHIO Yy OOYHAIOIIMXCS
YMEHUS UCIONb30BaTh PA3IMUHbIE BHIPA3UTEIbHBIE CPEJICTBA A3bIKA MATEMATUKH —
CJIOBECHBIE, CHUMBOJHMYECKHE, TIpaduueckue, BHOCUT BKJIaJ B (HOPMUPOBAHUE
MPEACTABICHUIN O POJIU MAaTEMATUKH B PA3BUTUU LIUBUIIU3ALNH U KYJIbTYPHI.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY TIUIaHy B 7-9 Kiaccax wu3ydaercss YYeOHBIH Kypc
«Anrebpa», KOTOpBIN BKIIOYAET CIEAYIONIME OCHOBHBIE paslielbl COJCP>KaHUS:
«YUucna u  BBIUMCICHUS», «ANTEOpanyecKkue BBIPAKEHUSN», «YPaBHEHUS W
HEpaBEHCTBA», « DyHKIIUW.

VY4eOHbIN MIaH Ha U3ydeHHE anreOpbl B 7-9 kimaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEAENIO0 B TEUEHHE KaXKIOro rofa oOydeHHWs, BCETO 3a TPH roja



oOyuenusi — He MeHee 306 yueOHBIX 4acoB.

COAEPXAHUE YUEBHOI'O KYPCA «AJI'EBPA» (ITO TOAAM OBYUEHUMA)
7 KIIACC

Yuca v BIYUCICHUSA

Hpobu OOBIKHOBEHHBIE W JECATUYHBIEC, MEPEXOo] OT OIHON (OpPMBI 3amUCU
npobeit k gpyroi. IloHaTwe palMOHANIBHOTO 4YHCJA, 3aluCh, CpPaBHEHUE,
YOOPAIOYMBAHUE  PALMOHAIBHBIX  Yuceld. ApudMETHYEeCKHEe  JEUCTBUS  C
palMOHAILHBIMM YHWCIaMU. PelreHne 3agad M3 peanpbHOM NPAKTHKMA HA 4YacTH, Ha
TpoOu.

CreneHb C HaTypaJdbHbIM IIOKa3aTeleM: ONpEJeNeHne, NpeoOpa3oBaHue
BBIpQXEHUI HA OCHOBE ONPEIEIICHUS], 3aIIUCh OOJIBIINX YUCEIL.

[IpoueHTsl, 3anKuch NPOIEHTOB B BUE ApoOU U IpoOu B BUE NMPOLEHTOB. Tpu
OCHOBHBIE 33/1a4M Ha MPOLEHTHI, PEILICHUE 3a/1a4 U3 PEATBHOU IPAKTUKH.

IIpumeHenne  INPU3HAKOB  JEIMMOCTH,  DPa3JIOKEHUE HA  MHOXHUTEIU
HaTypaJIbHBIX YUCEN.

PeanbHble  3aBUCMMOCTH, B TOM  4Mciae ImpsiMas U oOparHas
IIPONIOPLIMOHAIBHOCTH.

AJire0panvecKkue BbIPaKeHUs!

[lepeMeHHBIE, YMCIOBOE 3HAYECHHME BBIPAXKECHUS C IMEpEMEHHOM. [[omycTumblie
3Ha4YeHUs NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXIY BEIMYWHAMHU B BHJIE
(dbopmyibl. Beraucnenus no gopmysam.

[IpeoOpazoBaHrie OYKBEHHBIX BBIPAXKEHU, TOXKIECTBEHHO PAaBHbBIE BBIPAXKECHMUS,
npaBwia npeoOpa3oBaHUsl CYMM M NPOU3BEJICHUM, MpaBUiia PACKPBITUS CKOOOK H
MPUBEACHUS TOJO0HBIX CIAraeMbIX.

CBoliCcTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIEM.

OpnHounensl 1 MHOrowieHsl. CreneHb MHorowieHa. CioKe€HHE, BbIYUTAHUE,
YMHOXE€HHE MHOTOYWIEHOB. POPMYJIbI COKPALIEHHOIO YMHOKEHMA: KBaIpaT CyMMBI U
KBazpaT pasHocTd. DopMmyisia pa3HOCTH KBagpaToB. PasioxkeHrne MHOIOYJIEHOB Ha
MHOKUTEJIH.

YpaBHeHus

VYpaBHEeHUE, KOpEHb YpaBHEHHUsA, MpaBHiia MpPeoOpa3oBaHUsl ypaBHEHUS,
PABHOCHJIBHOCTh YPAaBHEHUM.

JIuHelHOE ypaBHEHHE C OJHOM IIEPEMEHHOW, YHCIO KOpPHEW JIMHEMHOTO
YPaBHEHMS, PELICHUE JTUHEWHBIX ypaBHEHUU. COCTaBICEHHE YPABHEHUM IO YCIOBHIO
3amaun. Pemenue TeKCTOBBIX 3a1a4 ¢ MOMOIIBIO YPABHEHU.

*JIuHeHOE ypaBHEHHE C JABYMs IIEPEMEHHBIMU 1 ero Tpaduk ’. Cucrema IByX
JIMHEMHBIX YPAaBHEHUN C [JBYMs I[IEpEMEHHbIMU. PelieHue cucreM ypaBHEHHU
CrocoO0M NoJCTaHOBKU. [IpuMepsl peleHus: TEKCTOBBIX 33/1a4 C MOMOIIBIO CUCTEM
YPaBHEHUH.

DOyHKIMHA

! 32[6(3}: u gajiec * * 0003HAYEHBI TEMBbI, U3YUCHHUEC KOTOPLIX NPOBOAUTCA B O3HAKOMUTCIBHOM IIJIaHEC. Hez[aror
CaMOCTOATCIIbHO OIIPEACIIACT 00BeEM n3y4acMoOro mMarcpuajia.



Koopannara Toukn Ha npsMoin. UucinoBble npoMexyTKU. PaccTosgHue mexay
JBYMSI TOYKaAMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyromnpHas cucrema koopauHat, ocu Ox u (Oy. AlGcmucca U opAuHATA
TOYKM Ha KOOPAWHATHOW TUIOCKOCTH. [Ipumepsl rpadukoB, 3amaHHBIX (HOPMYIIaMU.
Urenue rpadMKoB peasibHbIX 3aBUCUMOCTEH.

[onsitue Gpynkumu. ['paduk dynkmu. CoiictBa GpyHkuuid. Jluneinas QyHkius,
e€ rpaduk. I'papuk dynkmum y = kx + b. *I'paduueckoe permreHue TUHEHHBIX
YpaBHEHUH U CUCTEM JIMHEUHBIX YpaBHEHUU™.

8 KJIACC

Yucsia 1 BIYMCICHUSA

KBagpatueiii kopeHb u3 uucina. *llonstue 00 uppalMOHATBHOM YHCIIE.
JecsaTuunble TpUOIMKEHUST UppalMOHANBHBIX uncen ™. CBoilcTBa apupmeTHdecKux
KBaJIpaTHBIX KOPHEW M UX MPUMEHEHHE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUN U
BBIYKCIIEHUSIM. * J[elicTBUTEIbHBIC Yucia ™,

CreneHb ¢ HeapIM Ioka3aTeneM 1 e€ cporicTea. CTaHAapTHAS 3alUCh YHACIA.

AJire0panyvecKkue BbIPaKeHUs!

KBaapaTHbI TPEXWIEH; Pa3I0KEHUE KBAAPATHOIO TPEXUIIEHA HA MHOKUATEIIH.

AnreOpaudeckas JpoOb. (OCHOBHOE CBOMCTBO airedpandeckoil JpoOu.
CrnoxeHue, BBIUMTAHUE, YMHOXEHUE, JeJieHHe  ajredpandeckux JApooOei.
PannoHanbHble BBIpaXEHUS U UX PE0Opa3OBaHUE.

YpaBHeHMsI 1 HEpaBeHCTBA

KBanpatHoe ypaBHeHHe, opMyra KOpHEH KBaJpaTHOro ypaBHeHus. *Teopema
Buera*. Pemenue ypaBHeHUM, CBOAALIMXCS K JIMHEWHBIM U KBaJpaTHbIM. [IpocTeitime
JIPOOHO-paIOHANIEHBIE YPABHEHMSI.

*'paduueckas nHTEpHIpeTalMsl YpaBHEHUI C ABYMS NEPEMEHHBIMU U CHUCTEM
JUHEHWHBIX ypaBHEHW ¢ AByMmsi nepeMeHHbiMU ™. [lpumepbl pereHust cucrem
HEJIMHENHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 33714 alredpanyeckum crocoooMm.

HucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJTHOW ITIEPEMEHHOM.

DOYyHKIUU

[Tonsitue pynkuun. OOJACTh ONPEAEICHHS U MHOXKECTBO 3HaYEHUN (YHKLIHU.
CnocoObl 3a1aHus QyHKIUH.

I'padpux ¢dynkuun. Yrenune cBoiicTB QyHKuuu no e€ rpaduky. IIpumepsr
rpadukoB GyHKIHA, OTPAKAIOIMINUX PeAIbHBIE IPOLECCHI.

OYHKIIMY, OMNHCHIBAIOIIME TPSIMYI0 U OOpaTHYI MPOMOPIIMOHAILHbBIE

3aBUCUMOCTH, HMX Trpapuku. OyHKIMH y = x2, y = x>, y = X, y= —.

*I'paduueckoe penieHue ypaBHEHHU U CUCTEM YPABHEHUN ™.

9 KJIACC

Yucaa v BLIYUCJICHUSA



PanmonaneHble ymcna, *MppaluMOHAbHBIE YHUCIA, KOHEUHbIE U OECKOHEUYHBIE
JecsITUUHbIe 1poOu. MHOXKECTBO JEUCTBUTENbHBIX YMCEN; ACHCTBUTEIbHBIE YHUCIIA
Kak OECKOHEUYHbIe JeCATHUHbIE qpoOu. B3aMHO OJHO3HAUHOE COOTBETCTBUE MEKIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YUCENT U KOOPAUHATHOM ITPSAMOM.

CpaBHeHHe  JACMCTBUTEIBHBIX  4YHCEN, apudmeTuyeckue JeHCTBUS €
JNeHUCTBUTEIbHBIMU YUCIIAMU *.

Pa3mepbl OOBEKTOB OKpY’KAlOLIEro MHpa, JUJIMTEIBHOCTh IPOIIECCOB B
OKPY’KAIOIEM MUDE.

[TpubnnkE€HHOE 3HAYEHHUE BEJIMYMHBI, TOUHOCTh MpuONMkeHusa. OKpyriieHue
yucen. [Ipukunka v oeHKa pe3yJbTaTOB BEIYMCIICHH.

YpaBHeHUS U HEPABEHCTBA

JIuneliHOE ypaBHEHME. Penmenne ypaBHeHNM, CBOASIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOASIIMXCS K KBaJApaTHBIM.
bukBanpatHoe ypaBHenue. *[IpumMepnl pelieHus ypaBHEHHM TpeThell U YETBEPTOM
CTeTeHeH pa3inoKEeHUEM Ha MHOKUTENH *,

Pemenue qpoOHO-panimoHAIbHBIX YPaBHEHUM.

Pemennie TeKCTOBBIX 3a71a4 alreOpandeckuM METOIOM.

VYpaBHeHHE C JByMsl MepeMeHHbIMU U ero rpaduk. Pemenue cucrem aByx
JIMHEMHBIX YPaBHEHHUM C JIBYMS NEPEMEHHbIMU. PerieHne cucreM AByX ypaBHEHUH,
OIHO U3 KOTOpBIX JIMHEHHOE, a Jpyroe — BTOpoll creneHu. ['padpuueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUM C IBYMS IEPEMEHHBIMH.

Perienne TEKCTOBBIX 33/1a4 aNreOpandyecKuM CrocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHENHBIX HEPABEHCTB C OAHOW INepeMeHHOM. PemeHne cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaaparHble HepaBEeHCTBA.
['padnyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
IIEpEMEHHBIMH.

DyHKUNHA

KBagpatuunas ¢dynkuus, e€ rpaduxk u cBoictBa. [lapabona, KoopauHATHI
BEPIIUHBI 11apadoJIbl, OCh CHMMETPHUH MapaloIbl.

I'paduku (GYyHKIHIA: y = kx, y = kx + b, y = x2
y = + ,y = — U UX CBONCTBa.

Yucii0BbIe MOCIECA0BATEILHOCTH M IIPOrPeCcCHH

[IoHsiTHE YMCIOBOW NOCIEIOBATENBHOCTH. 3aJaHUE IOCIEA0BATEIBHOCTH
peKkyppeHTHOM hopMyIoi u popmMyJioi #-ro ujieHa.

Apudmernueckass U reomerpuyeckas mnporpeccuu. Dopmyinbl n-ro uieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTPECCUil, CyMMbI IEPBBIX 71 YJICHOB.

*N300paxkeHne YIEHOB apUPMETHUYECKON M TE€OMETPUYECKOM MPOrpeccHit
TOYKAMH HAa KOOPAMHATHOW IUIOCKOCTH. JIMHEMHBIM M DKCHOHEHUMAJIBHBIA POCT.
Cno>xHbl€ TPOLIEHTHI *,

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJILTATHI OCBOEHUS PABOUYEN
I[TPOI'PAMMBI KYPCA «AJI'EBPA»

OcBoenue yudeOHOro kKkypca «Anrebpa» Ha YpOBHE OCHOBHOTO OOIIETO



oOpa3oBaHMsl JIOHDKHO OOECnedYrBaTh JOCTIDKEHHE CIEIYIONIUX TMPEeIMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB:

7 KIIACC

Yuciaa v BIYUCICHUA

BoinonHsATh, coyeTass yCTHbIE W NHUCbMEHHBIE MNPUEMBI, apuPpMeTHIecKue
JEUCTBUSA C PAllMOHAIbHBIMU YHCIIAMH.

HaxonuTh 3Hau€HUs YHCIOBBIX BBIPAKEHMI; MPUMEHATH pPa3HOOOpa3HbIE
CroCcOObl M TMPUEMBI BBIYUCICHHS 3HAUYEHUW APOOHBIX BBIPAKEHUH, COJEpIKALIUX
OOBIKHOBEHHBIE U JECATUYHBIC JPOOH.

[lepexomuTh OT OAHOM (OpPMBI 3amUCH YHCEN K JpYyrod (MpeoOpa3oBbIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATHUYHYIO, B YAaCTHOCTU B OECKOHEYHYIO HECSITUYHYIO IpoOb). CpaBHUBATH U
YIOPSAOUYHUBATh PAllMOHAJILHBIE YUCIIA.

OKpyrisTh yucia.

BpInonHATh MPUKUIKY M OLICHKY PE3YJIbTaTa BBIYMCICHUM, OLECHKY 3HAUYCHUU
YUCIIOBBIX BBIPAXKEHUU.

BoIMONHATE EHCTBUSI CO CTENEHSIMH C HaTypajdbHBIMH IOKa3aTelsiMu (C
OTIOPOM Ha CIIPABOYHYIO HH(POPMAIIHIO).

[IpuMeHsTh MPU3HAKK JEIUMOCTH, PA3jI0KEHUE Ha MHOXUTEIN HAaTypalbHBIX
YHCell.

Pemarp mnpocreiiiye NpakTUKO-OPHUEHTUPOBAHHBIE 3a/ayd, CBSI3aHHbIE C
OTHOIIIEHWEM  BEJHMYMH, IPONOPUMOHATIBHOCTBIO  BEJUYHH, POLEHTAMU;
MHTEPIIPETUPOBATh PE3YIbTATHI PELICHUS 33/1a4 C YYETOM OrpaHUYEHHUH, CBSI3aHHBIX
CO CBOMCTBaMH pacCMaTPUBAEMbBIX OOBEKTOB.

AJire0panvecKkue BbIPaKeHUs!

OpueHTHpOBaTbCA B TMOHATHSX U ONEpUpPOBaTh Ha 0a30BOM YpOBHE
anredpandecko TEPMUHOJIOTHEN U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPOKEHUW TPU 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BoinonHsATe peoOpazoBaHus LENOr0 BhIPAKEHHUsI B MHOTOWIEH MPUBEACHUEM
MOJ00HBIX CllaraeMblX, PACKPBITUEM CKOOOK.

BBINONHAT, yMHOXKEHHME OJIHOWIEHa Ha MHOTOWIEH M MHOIro4YwleHa Ha
MHOT'OWIEH, NPUMEHTH (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH (C OmOpoi
Ha CIPaBOYHYIO0 UHGOPMAIIHUIO).

OcyllecTBIATh PA3l0KEHUE MHOTOYJIEHOB Ha MHOMXUTEIU C T[OMOIIbIO
BBIHECEHMS 332 CKOOKHM OOIIEr0 MHOXKHTENS, TPYNIHUPOBKU ClIaraeéMbIX, MPUMEHEHUS
(dbopMyI COKpaIIEHHOTO YMHOKEHHUS (C OTIOPOiA Ha CIIPAaBOYHYIO0 HH(POPMAIIHIO).

[TpumensTh npeoOpa3oBaHsl MHOTOWICHOB JIJIsl PEIICHUS] Pa3IMYHbIX 3a7a49 U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHON MTPAKTHKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypAIbHBIMHU IIOKAa3aTeNAMU IS
npeoOpa30BaHus BBIPAKEHUH (C OMOPOI HA CIIPABOUYHYIO HH(OpMAIIHIO).

YpaBHeHus U HEPABEHCTBA

Pemrars sMHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOM, NPUMEHSS MpaBUia



repexoa OT MCXOAHOTO YPAaBHEHHUsI K PaBHOCWIBHOMY eMy. IIpoBepsTh, siBisieTcs au
YHUCIJIO KOPHEM YPaBHEHHS.

HNmets mpencraBieHre O rpapuuecKuX METOAaX MpH PELIEHUH JIMHEWHBIX
YPaBHEHHM U UX CHUCTEM.

[lonGupate mnpuMepsl Nap YHUCEN, SBISIOIIUXCS pPEIIEHUEM JIMHEHHOTOo
YPAaBHEHUS C ABYMS IEPEMEHHBIMH.

CrpouTh B KOOPJIAMHATHON MJIOCKOCTU TpaduK JIMHEWHOTO YPABHEHUSI C IBYMS
MEPEMEHHBIMU; TOJIB3YACh rPa)MKOM, TPUBOAUTH PUMEPHI PEILICHUS] YPABHEHHSL.

PemaTe cucteMbl ABYX JUHEHHBIX YpaBHEHUM C JBYMS NIEPEMEHHBIMHU, B TOM
yucie rpapuuecku (¢ ornopoi Ha alNropuT™M y4eOHbBIX IEUCTBU).

CocraBnsaTh (1MOcie COBMECTHOIO aHalli3a) U peuiaTh JUHEHHOE ypaBHEHUE
WM CHUCTEMY JIMHEMHBIX YpPaBHEHUU MO YCIOBHIO 3aJauyd, WHTEPIPETUPOBAThH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M MMOJTYUYEHHBIN pe3ybTarT.

Koopaunarel u rpadpuku. @yHKuuu

N300pakath Ha KOOPJAWHATHON MPSIMOM TOYKU, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, MHTEPBAJbL; 3alMCHIBATh YUCIIOBBIE MPOMEXYTKH Ha
anredpandeckoMm si3bIKe.

OtMeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH I10 33aJaHHBIM KOOpAMHATAM;
cTpouTh Tpaduku TuHeHHBIX GyHKIMA. CTpouTh rpaduk dyHknu y = kx + b.

OnuceiBaTh € NOMOUIBI0 (DPYHKIUHA M3BECTHBIE 3aBUCUMOCTH  MEX]IY
BEJIMYMHAMU (110 aJITOPUTMY Y4YEOHBIX JEMCTBHI1): CKOPOCTh, BPEMsl, PACCTOSHHUE;
1I€Ha, KOJIMYECTBO, CTOMMOCTD; MPOU3BOJUTENBHOCTD, BpeMsA, 00bEM PadOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAYEHHIO €€ apTryMeHTa.

[lonumate rpaduyeckuii crnoco0 MNpPeACTaBIEHUS W aHalu3a WHGOpMauu;
M3BJIEKATh U UHTEPIPETHUPOBATH MH(GOPMALINIO U3 TPA(QUKOB peaTbHBIX NPOLECCOB U
3aBUCUMOCTEN.

8 KUIIACC

Yucaa v BIYUCICHUA

Hcnonb30BaTh HavalbHbIE MPEACTABICHUS O MHOMKECTBE JI€MCTBUTEIbHBIX
YUCeN JJIA CPpaBHEHUS, OKPYTJICHUS U BBIUUCICHUMN; M300paxaTh JEHCTBUTEIHHBIC
Yyycia TOYKaMU Ha KOOPJIAWHATHOW MPSMOM.

[IpumensTy moOHATHE apUPMETHUYECKOrOo KBAJPATHOIO KOPHS; HAXOAUTh
KBaJ[paTHbIE KOPHHU, HCIOJIb3YSl TPU HEOOXOAMMOCTU KaJIbKYJISTODP; BBIMOJHSITH
MpocTeiime MpeoOpa3oBaHusl BBIPAKEHUHN, COACPXKAIUX KBaJpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Ucnonb3oBaTh 3amucy OOJBIIMX W MaJbIX YUCEN C TMOMOIIBIO JECATHUYHBIX
npobeii u creneHelt yucna 10.

AJire0panvecKkue BbIPaKeHUs!

[IpyMeHsATh TOHSTHE CTENEHH C [EJNbIM IOKAa3aTeJIeM, BBIIOJHIThH
npeoOpa3oBaHUs BBIPAKEHUM, COJEPXKAIIUX CTETEeHH C IEJbIM IoKa3aTeneM (C
HCIIOJIB30BaHNEM CIPABOYHON MH(pOPMAITUN).

BBITIONHATE HECOXKHBIE TOXKIECTBEHHBIE MPEOOpa3oBaHUs pPalMOHATBHBIX
BBIPAXXEHU HAa OCHOBE MpaBWJI JAEHCTBUI HaJ MHOTOWICHAMHU U ajreOpanyecKuMu



TpoOsSMHU.

PacknanpiBaTh KBaJIpaTHBIA TPEXWICH HA MHOKUTEIIH.

[IpumensTh mpeoOpa3oBaHUsl BHIPAKEHHUM I PEIICHUs Pa3IMYHBIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MTPAKTHKHU.

YpaBHeHus U HEPABEHCTBA

PemaTte nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C MCIOIb30BAHUEM CIIPABOYHOMN
uH(popMaIMu) U palMOHANIbHBIE YpaBHEHHS, CBOJSINIMECS K HHUM, CHCTEMBI JBYX
ypaBHEHUH C ABYMS IEPEMEHHBIMU.

[IpoBOaUTE MpOCTEHIINE HMCCIENOBAHUS YPABHEHUN M CHCTEM YpPAaBHEHHU, B
TOM YHCII€ C MPUMEHEHUEM I'papruecKuX npeacTaBieHui (yCTaHABIMBATh, UMEET JIU
YpaBHEHUE WM CUCTEMa YPAaBHEHHMH pEUIEHUs, €CIM MMEET, TO CKOJBbKO, W Mp.) C
OTIOPOM Ha aJNTOPUTM YUEOHBIX IEUCTBUH.

[lepexoauTh OT ciIOBECHON (GOPMYIMPOBKM 3a1ayud K €€ anreOpandyeckoi
MOJEIM C TIOMOIIBID COCTAaBJICHUSA YPaBHEHHUS WJIM CHCTEMbl YpPaBHEHUH,
HMHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33J]a4M MIOJTYYEHHBIN PE3YIIbTAaT.

[IprMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKU; PEUIaTh
JUHEWHBIC HEPABEHCTBA C OJIHOM MEPEMEHHOM M MX CHCTEMBI; JaBaTh rpad)MuecKyro
WJUTIOCTPALIMIO0 MHOXKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DOyHKUNHA

OnepupoBath Ha 0a30BOM YpoBHE (GYHKIIMOHAJIBHBIE TMOHATHS U S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUS); OMPENENATh 3HaueHHe (YHKIUU 10
3HAUEHUIO APTYMEHTA; ONPEAENIATh CBOMCTBA (PYHKIMU 1O €€ rpauKy.

Ctpouth TpaduKu dJIeMEHTapHbIX (GyHKIWHE Buma , y = x4, y=x3,y = v,
y = — ; OIHCHIBATh CBOMCTBa u4uCIOBOM (GyHKUMM 10 €€ rpaduky (mpu
HEOOXOJIMMOCTH C HAMPABJISIOINICH MOMOIIIBIO).

9 KJIACC

Yucia v BIYUCTIEHUS

CpaBHUBATH U YNIOPSAIOYMBATH PAIMOHAJIBHBIE U UPPALMOHAIIbHBIC YUCIIA.

BoinonssaTs apudmernueckue 1eUCTBUS ¢ pallMOHATBLHBIMU YMCIaMU, cOYeTast
YCTHBIE W NUCbMEHHBIE NPHUEMBI, BBINOJHATh BBIUYHCICHUS C HUPPALMOHAIBHBIMHU
YU CIIaMHU.

Haxonute 3HaueHUs CTENEHEN C NEIbIMUA NTOKA3ATENSIMA U KOPHEW; BBIUYUCIISITH
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyriaTh JCWCTBUTENIBHBIE YHUCIA, BBINOJHATH MPUKUAKY PE3yJbTaTa
BBIUKCJICHU, OLICHKY YHCIJIOBBIX BBIPAXKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiars nuHelHbIE M KBAJpAaTHBIE YPABHEHHUS, YPABHEHHUS, CBOMSIIMECS K HUM,
MpocTerIe JpoOHO-pALIMOHATBHBIE YPaBHEHUSL.

Pemrare mpocTtedmme CHCTEMBI JABYX JIMHEWHBIX YPABHEHHU C JIBYMs
IIEPEMEHHBIMU W CHUCTEMBI JBYX YPaBHEHHM, B KOTOPBIX OJHO YpPAaBHEHUE HE
SBJISIETCS IMHEWHBIM (TI0O BU3yaJIbHOU OTIOpE).

Pemate mpocTeiime TEKCTOBBIE 3aJauyd airedpanvyeckuMm CrocoooM ¢
IIOMOILBI0 COCTABJICHHS YPAaBHEHUS WJIA CHUCTEMBI JABYX YPAaBHEHUHM C JBYyMs



MIEpPEMEHHBIMHU.

[IpoBoauTe mpocTENIIME UCCIEAOBAHUS YPAaBHEHUN U CUCTEM ypaBHEHUU, B
TOM YHCJI€ C MPUMEHEHHEM TparuecKkux npeacTaBieHuil (yCTaHaBIMBATh, UMEET JIH
ypaBHEHUE WM CUCTEMAa YPaBHEHUN PEIICHHUs], €CITU UMEET, TO CKOJIBKO, U TIp.).

Pemate nuHEHBIE HEpPaBEHCTBA, KBAJpPAaTHbIE HEPABEHCTBA; H300pakaTh
pELIEHUE HEPABEHCTB HA YMCIOBOW NPSIMOM, 3alHChIBaTh PEIICHHE C MOMOIIbIO
CHUMBOJIOB.

Pemiath cuctembl IMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOUAIOIIUE
KBaJ[paTHOE HEPABEHCTBO; U300paKaTh PEIICHUE CUCTEMbI HEPABEHCTB HA YMCIOBOU
MPSIMOM, 3aITUCHIBATh PEILICHUE C ITOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEpABEHCTBA MPU PEIICHUN PA3JIMUHBIX 3a]1a4.

DOYyHKIUU

Pacno3naBath (GyHKIMU U3y4eHHBIX BHAOB. Iloka3piBaTh CXeMaTUYECKHU
pacmoyioKeHUE Ha KOOPJIMHATHOW IIOCKOCTH TpaduKoB (QYHKIMWA BHAA: y = kx,

=kx+b,,y=ax* + bx tc,y=x’,y = V ,y =— B 3aBUCUMOCTH OT 3HAYEHUII
Y Y Y Yy Yy

KO2((PHUITMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKITUH.

Ctpouth M M300pa)KaTh CXEMATHUECKH TpapUKU KBAJAPATUUHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIIUN MO UX TpaduKam.

Pacno3naBaTh KBajpaTHUHYyIO (DyHKLHIO MO QopMmyjie, TPUBOAUTH HMPUMEPHI
KBaJIpaTUUHBIX (YHKIUI U3 pealbHOU KU3HU, PU3UKU, TEOMETPUU.

Yucii0BbIe MOCIEA0BATEILHOCTH M IIPOrPeCCHH

Pacnio3naBaTh apu(pMeTHUECKYI0 U T€OMETPUUECKYIO MTPOIPECCUU MPHU Pa3HbIX
cnoco0ax 3aJaHusl.

BBINONHAT  BBIYMCIEHUS C  UCIOJIb30BaHMEM (GOpMYyd 7n-TO  4jieHa
apu(pMETUYECKO M TEOMETPUUYECKOM MPOrpeccuid, CyMMbl NEPBBIX 7 YJIEHOB (C
OTIOPOM Ha CMPaBOUYHYIO UH(GOPMALIUIO).

Pemate 3amaum, CBSI3aHHBIE C YHUCJIOBBIMU IOCJIEIOBATEIbHOCTAMH, B TOM
quclie 33Jaud U3 PEaNbHOM KM3HM (C MCHOJB30BAHUEM KaJIbKYJISTOpA, LU(PPOBBIX
TEXHOJIOTHH).



TEMATUYECKOE IINTAHUPOBAHUE YYEBHOT' O KYPCA «AJITEBPA» (10 TOAAM OBYYEHUA)
7 kaacce ( 102 u)

Ha3zBanmue

pasaesa (TemMbl)
Kypca (4uciio

OcHoBHOE coaepkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00y4YAKIIHNXCHA

4acoB)
Yucaau [TonsiTue parMoHATLHOTO YHUCIIA. CucreMaTu3upoBaTh U oboramars 3HAHMSA 00
BbIYMCJIEHHS. Apudmernueckue IEHCTBUS C PAIMOHAIBHBIMUA YHCIAMU. | OOBIKHOBEHHBIX U JECATUUHBIX APOOSX.
PauunonanbHble CpaBHeHMe, ynops1I0YMBaHUE PAIMOHAIBHBIX YHCET. CpaBHMBATH M YNOPAI0YUBATH APOOH, TpeoOPa30BbIBas MPHU
yuciia CreneHb ¢ HATYpaJIbHBIM ITOKa3aTEIEM. HEOOXOAUMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 )

Pemenre oCHOBHBIX 3aJay Ha ,[[pO6I/I, IMPOLCHTHI U3 peaHLHOﬁ

MPaKTUKH.
[Ipu3Haku  AEIMMOCTH,  Pa3I0KEHUS
HATypaJbHbIX YHCEN.

Peanbubie 3aBUCHMOCTH. [Ipsamas
MPONOPIUOHATBHOCTH.

MHOXHUTCIIA

OOBIKHOBEHHBIE B JIECATHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOb.

IIpumensTe  pasHooOpasHble  CHOCOOBI M NPHEMBI
BbIYHCJICHUS] 3HAYEHUH APOOHBIX BbIPA:KEHUH, COJEepKAIINX
OOBIKHOBEHHbIE UM  JECATUYHbIE JpOOM: 3aMEHATh IpH
HEOOXOJUMOCTH  JIECATUYHYIO  J1poOb  OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJUTH BhIpaXkeHUE K (popme,
HauOosnee yAoOHOM s  BBIYMCIEHUH, MpeoOpa3OBHIBATh
NpOOHBIE BBIPAXKEHHUS HA YMHOXEHHME U JIeNeHUE JECATUYHBIX
npo0ei K JEHCTBUSM C LETBIMH YnciaamMu (TIpu HEOOXOIUMOCTH
C HaIPaBJISAIONIEH TOMOIIBIO).

IIpuBoauThL 4yMCIOBbIe U OyKBeHHble NPHMeEPbl CTEIEHU C
HaTypaJbHBIM [OKa3aTeleM, OOBSCHAA 3HAUEHUS OCHOBAHUS
CTENEHM M IOKa3aTelsl CTENEeHH, HaXOJIUTh 3HAUEHUsl CTereHel
BuAa an (a — moboe paroHaIbHOE YHCIIO0, 1 — HaTypalbHOE
YHCIIO) C OTIOPOM Ha CIIPaBOYHYIO MH(POPMAIHIO.

[lonumars cMbIca 3anMcH OO0NBIIMX YHCEJI € NOMOUILIO
AecATUYHBIX Apodeil u creneHel ynciaa 10, npUMeHATh UX B
peajbHbIX CUTyalusIX.




IpuMeHsTH PU3HAKY JIEITUMOCTH, PA3IIOKEHHSI HA MHOKUTEIH
HaTypalbHbIX YHCEIL.

Pemats, mpocreiiline 3agauM  HAa  YaCTH, TIIPOIICHTHI,
IPOMNOPILMH, HAa HaX0XKJIEHHE ApoOH (IPOILIEHTA) OT BEITUYUHBI U
BEJIMYMHBI 1O €€ Jpobu (IpOLEeHTy), Jpobu (ImpoleHTa),
KOTOPBI cocTaBiseT OAHA BeluuMHa OT Apyroil. IlpuBoauTh,
pa30dupaTh, OLeHUBATH PA3ITUYHBIC PEIICHHS, 3aIUCH PEIICHUH
TEKCTOBBIX 3ajiau.

Pacno3naBaTh M OOBSICHATH, ONUPAsICh Ha OIpPEICICHUs,
OpsAMO NPONOPLUOHATBHBIE U OOpPaTHO NPOMOPLUOHAIBHbIE
3aBHCUMOCTH MEXKy BEIHYMHAMU; NPUBOAUTH MPUMEPbI dTHX
3aBUCUMOCTEHl U3 peaJpHOro MHpa, M3 JPYrux Y4eOHBIX
IPEIMETOB.

Pemate mpocreiiiive MPpaKTHKO-OPHEHTHPOBAHHBIE 33124
Ha  JApoOM, TPOUEHTHI, TMNPAMYIO MU  00paTHYIO
NPONOPUHOHAIBHOCTH, IPONOPIHUH.

Aaredpanueckue
BBIpa:KeHUs
(27 4)

bykBennble  BelpaxkeHus.  Ilepemennble.  JlomycTumeble
3HA4YEHUs EpeMEHHbIX. DOpMyIIbIL.

ITpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHHH, PaCKpBITHE CKOOOK
U IIpUBEJIEHUE MOJOOHBIX CllaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.
MHOrouNIeHBI. Cnoxenue, BBIYMTAHUE, YMHOKEHHUE
MHOrowieHoB.  DopMysbl  COKPAIIEHHOIO  YMHOXCHUS.
PasnokeHne MHOrO4JI€HOB HA MHOKUTEIIH.

OBaagern Ha 0a30BOM ypoBHe anreOpandyecKkon
TEPMUHOJIOTHEN M CHMBOJIMKOW, NMPHMMEHATH €€ B IIpolecce
OCBOCHMS y4eOHOT0 MaTepuana.

Haxoauth 3HaueHHs] OyKBEHHBIX BBIPRXKEHMH IpPU 3aJJaHHBIX
3HaYeHUAX OYKB; BBIIIOJIHSATH BEIUUCIIEHUS 110 GOpMyIIaM.
BbInoHATHL IpeoOpa3oBaHUs LIEOT0 BhIPAXKEHHS] B MHOTOUJIEH
IPUBEJCHUEM MOJ0OHBIX ClIaraéMbIX, PACKPBITHEM CKOOOK.
BpINOIHATL YMHOXEHHME OJHOWIEHAa Ha MHOIOWIEH H
MHOTOYJIeHa Ha MHOTOYJICH, NMPUMeHSTh (OpMyJbl KBajpaTa
CyMMBl M KBajJpaTa pa3HOCTH C ONOPOM Ha CIPABOYHYIO
UH(OPMALIHIO.

OcyuiecTBIsATh PA3I0KEHNE MHOIOYIECHOB HA MHOXHUTEIH
nyTEM BBIHECEHUS 32 CKOOKM OOIEro MHOXKHUTENS, IPUMEHEHHS
(GopMynbl  pa3sHOCTH KBaApaToB, (OpMyIT  COKpPaIIEHHOIO
YMHOXXEHUS C OMOPOH Ha CIPaBOYHYIO HH(POPMALIUIO.
IIpumensiTe 1peoOpa3oBaHWE€ MHOTOWIEHOB Ui pPELICHUS
pa3sIMyHBIX 3a1a4 U3 MAaTE€MaTHKH, CMEXHBIX IIPEAMETOB, U3




peanbHOMN NPAKTUKH.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHSI MATEMATHKH.

YpaBHeHus
U HepaBeHCTBAa
(20 v)

VYpaBHeHue, IpaBuia npeoOpa3oBaHus YpaBHEHUS,
PaBHOCUIIBHOCTb YPAaBHEHHIA.

JInHeliHOE ypaBHEHHE C OHOU IIEPEMEHHON

IIEPEMEHHOM, PEIICHNE JIMHENHBIX YpaBHEHUN. Pemenue 3anaqu
C IOMOIIBIO YPaBHEHUIA.

*JIuHeiiHOe ypaBHEHUE C IByMSI IEPEMEHHBIMU U €ro rpaduk ™.
Cucrema ByX JUHEMHBIX YPaBHEHHUH C IBYyMsS IIEPEMEHHBIMH.
Pemenue cucrem ypaBHEHHN CcrOCOOOM TIOJACTAHOBKH U
CIIOCOOOM CIIOKEHHSI.

Pemate MHENHOE YypaBHEHME C OJHOM TNEPEMEHHOM,
NPUMEHsAA MPaBHJIA IEPEXOAA OT HCXOJHOTO YpPaBHEHHUS K
paBHOCWIBHOMY eMmy Oosiee mnpocroro Buzaa. IIpoBepsiTs,
ABJIAECTCS JIM KOHKPETHOE YHMCIIO KOPHEM YPaBHEHUS.

ITopOupare nmpuMepsl Nap 4YKUCEN, SBISIIOIIMXCSA PELIEHUEM
JIMHEHHOTO YPABHEHMS C IBYMsI [IEPEMEHHBIMH.

CTponTh B KOOPAMHATHON IUIOCKOCTH TIpaduK JUHEHHOro
YpaBHEHUS C JIByMSl IEPEMEHHBIMH (TpU HEOOXOJUMOCTHU C
UCIOJIb30BAaHUEM CMBICIIOBOIM OMOpPBI); MOJB3YSICh TpaduKoM,
NPUBOAUTH NIPUMeEPbI PEILICHUS YPABHEHUS.

HaxoauTh pelieHue CUCTEMBI IBYX JIMHEMHBIX YPaBHEHHUH C
JIBYMslI TIE€PEMEHHBIMM C ONOpPOW Ha aJNropuTM Y4eOHBIX
JEUCTBHMA.

CocTraBasATh U pemiaTh ypaBHEHUE WM CUCTEMY YPaBHEHUH 110
YCIIOBUIO 3a7a4d, MHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 33J1a4dl IIOJY4YEHHBIM pe3yJpTaT C ONOpOM Ha
BOIIPOCHBIN IIJIaH.

Koopaunarsi
U rpauKH.
DyHKUMH
(24 9)

Koopaunara Touku Ha mnpsMoil. YHCIOBBIE INPOMEKYTKH.
PaccrosiHne Mexay 1ByMsl TOYKaMH KOOPAMHATHOW MPSIMOM
IIpssMoyronbHas cucTeMa KOOpAMHAT Ha IIOCKOCTH. [Ipumephl
rpadukoB, 3amaHHbIX (opmymnamu. UreHue rpaduxos
peanbHBIX 3aBUCUMOCTEM.

[Tonstue ynkumu. I'padpuk Pynkumuu. CpolicTBa (yHKIUH.
Jluneiinas  ¢ynkuumsa. IlocTpoenune rpaduka JHHEHHON
¢yukuuu. I'padux pynkmum y = kx + b.

H3o06paxkaTs Ha KOOPAWHATHOU IpsAMOI TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH,
MHTEPBAJIbl; 3aMIMCHIBATh UX HA aNreOpanyeckoM s3bIKE.
OTrMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM
KOOpJIMHATaM; CTPOMTH I'paUKU HECIOKHBIX 3aBUCHUMOCTEH,
3a/laHHBIX (opMyJlaMH, B TOM YHCIIE€ C MOMOIIBI0 IU(POBHIX
n1abopaTopui.

I[IpumeHsiTh, M3y4YaTh NPEHMYLIECTBA, HMHTEPNPETHPOBATH
rpadudeckuii crocod MpeacTaBIeHus U aHalIu3a pa3HooOpa3HOH
KU3HEHHOU nHpopMannu.

OcBanBaTth Ha 6a30BOM YpOBHE MOHATHE (PYHKILIUH, OBJIAICBATh
(GYHKIIMOHAJIBbHOW TEPMUHOJIOTHEN.

Pacno3naBath nuHelHy0 QyHKIUIO ¥ = kx + b, onuchIBaTh




e€ cBOICTBa B 3aBUCUMOCTH OT 3HA4€HUN K03 PUIMEHTOB k 1 b
(mpu HEOOXOAMMOCTH C OIIOPO Ha ANTOPUTM IPaBUIIA).
Crpoutsb rpaduku TuHeHON QyHKIMK, QyHKUMU Yy = kx + b
Hcnonb3oBath mHU@pPOBBIE Ppecypcbl I IOCTPOCHHUS
rpadukoB PyHKIMN U U3yUYEHHUS UX CBOMCTB.

[IpuBoaNTE TpHUMEpBI JIMHEWHBIX 3aBUCHUMOCTEM B pEaJIbHBIX
npolueccax U sIBJICHUSIX.

IloBTOpPEHUE
u 00001meHue
(64)

[ToBTOpEeHUE OCHOBHBIX TOHATHH M METOAOB Kypca 7 Kiacca,
0000111eHHE 3HAHUHA.

BbiOnpaTrs, NpPHMEHATH CHOCOOBI  CPaBHEHUS  YUCEI,
BBIUUCIICHUM,  NpeoOpa3oBaHMW  BBIPAKEHWM,  pelIeHHs
ypaBHEHUH TTPU HEOOXOIUMOCTH C HAITPABJISIONIEH TTOMOIIIBIO.

OcymecTBITh CaMOKOHTPOJIb BBINOJIHIEMbIX ACUCTBUM U

CaMOIIPOBEPKY pe3ysibTaTa BBIYUCICHHH, MpeoOpa3oBaHUM,
IIOCTPOEHHUH.
Pemars mpocreilluMe 3agauyd U3 pEaJbHOW  KU3HHU,

NPUMEHATh MaTeMAaTH4YeCKHe 3HAHMA /I PELICHUs 3a1a4 U3
JIPYTUX IPEIMETOB.

Pemate mnpocreiilnne TEKCTOBbIE 3a1a4H,
BbIOMPATH CIIOCOOBI PELICHUS 3a7auu.

CPaBHMBATD,

8 kinacc (102 u)

HazBanue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00Yy4YAKIIHNXCH

4acoB)
Yuciaau KBampatHslii  KOpeHb U3  YHCIA. *[lonsatue 00| PopmyMpoBaTh ONpeaeaeHHe KBaJIpaTHOTO KOPHA U3 YHCIa,
BbIYMCJICHHS. UppalMOHAILHOM  yHclie.  JlecATUuHble  MPUOIMKEHUS | apu(PMETHUYECKOr0 KBaJpaTHOIO KOPHS MpPH HEOOXOAMMOCTH C
Ksanpartnsble UPPALMOHAIIBHBIX YUCEI. BHU3YyaJIbHOU OIIOPOM.
KOpHH HeiictButenbHble ynciaa. CpaBHeHHE NeHCTBUTENbHBIX uncen ™. |[IpuMeHATh onepanuio M3BJICYEHUS KBAJApPaTHOTO KOpPHSA W3

(15 a)

ApudmeTnuecKknii KBaJpaTHBIA KOPEHD.
VpaBHenue Bujia x> = a.

qunciia, HCMOJb3Yys ITIpU HGO6XOI[I/IMOCTI/I KaJbKYJATOP.
OHEHI/IBaTb KBaApaTHBIC KOpHH OCJIBIMHA qucCiIaMHu )51




CaoiicTBa apumeTnyecKux KBaJPATHBIX KOpHEH.
IIpeoOpa3oBaHue  YHUCIOBBIX  BBIPQKEHUH, CcoOJEpXKalluX
KBa/IpaTHbIE KOPHH.

JACCATUYHBIMU I[pO6$IMI/I.

CpaBHMBaTL M YNOPSIAOYMBATH  PAlMOHAIBHBIE U
HppaquOHAJIbHBIC YHCJIa, 3alIMCAHHBIC C ITOMOIIBIO KBAJAPAaTHBIX
KOpHEH NMpy He0OXOAUMOCTH C HAIPABJISAIOIIEN TOMOIIBIO.
HccaenoBarh ypaBHEHHE X2 = @, HAXOJUTh TOYHBIE W
npubnmKEHHBIE KOpHU npu a > 0.

HccaenoBarb CBOMCTBA  KBAJpPaTHBIX KOPHEW, IPOBOIS
YHCIJIOBBIE JKCIIEPUMEHTBI C HCIOJIB30BAaHUEM KaJbKYJATOpA
(komMTBIOTEPA).

IlpuMeHaTs CcBOMCTBA apu(PMeTHYECKHMX KOPHeH 1)
npeodpa3oBaHusi BbIPAKEHUIA.

BeinosHATL mpocreiimme npeo0pa3’oBaHUsl  BBIPAXKCHU,
COZACpKAINUX KBaJAPAaTHBIC KOPHH. Bmpaman, NEPEMCHHEBIC U3
reOMEeTPUYECKUX U (PU3NYeCKUX (POpMys MpH HEOOXOUMOCTH C
ONOPOI Ha MPABHUJIO.

BoruncaaTh 3Ha4eHHs BBIPDAKEHUN, COAEPKAIIMX KBaJpaTHbIE
KOPHM, UCIIOJIB3YS IPU HEOOXOIUMOCTH KaJIbKYJIATOD.
Hcnoab3oBarb B XOA€ pelIeHUd 3a7a4  DJIEMEHTapHBIC
MMpEaACTaBJICHHA, CBA3AHHLIC C HpI/I6J'II/I)KéHHI>IMI/I 3HAUYCHUAMU
BEJIMYUH.

3HAKOMUTHCS C UICTOPUEN pa3BUTHA MaTeMaTHKH.

Yucaam
BbLIYMCJICHUSI.
Crenenn

¢ HeJIbIM
nokasartejieM
(749)

Crenens ¢ enbM nokasareneM. CTaHaapTHas 3alUCh YHUCIIA.
Pa3mepbl 00BEKTOB OKpY)KAroIIero Mupa (OT 3IEMEHTapHBIX
YaCTHI] 10 KOCMHUYECKUX OOBEKTOB), JJIUTEITLHOCTh MPOIECCOB
B OKPY’KAIOLIEM MUPE.

CBolicTBa CTETIEHHU C IIEJIBIM MTOKa3aTeeM.

DopMyJIHPOBATH ONpe/Ie/ieHHe CTETICHHU C IIEJIbIM MOKa3aTeIeM
(mpu HEOOXOAMMOCTH 110 BU3YaIbHOMN OIOPE).

IpeacraBasith 3amuch OOJBIIMX W MajJblX dYHCEl B
ctangapTHoM Bujae. CpaBHMBATBH 4YHClIa U  BEJIUYUHBL,
3aMMCaHHbIC ¢ UCTOJIb30BaHUeM cterneHu 10.

Hcnonb3oBath 3anmMch 4uced B CTaHAApPTHOM BHUAE IS
BBIPQXCHHUS Pa3MEpPOB OOBEKTOB, JTUTEIHLHOCTH IPOIECCOB B
OKpPY>KaroIIeM MHUpeE.

DopMyJINPOBaTh, 3aMHCHIBATH B CHMBOJIMYECKOii (popme u
WLTIOCTPUPOBATH NMPHUMEPAMM CBONCTBA CTENEHU C IENBIM
nokaszareyneM (MpU  HEOOXOJUMOCTH C  HUCIOJIb30BAaHUEM
BU3YaJIbHOU OTOPBHI).




I[IpumeHsaT, CBOMCTBA CTENEHU I  TIpeoOpa3oBaHUS
BBIDAKEHUM, COIEpXKAIIMX CTEIEHU C LENIbIM IOKa3aTeleM C
UCIIOJIb30BAaHUEM  CIIpaBOYHOM HMHpopManuu. BbINOJHATH
ACHCTBUA C YKCIAMHU, 3alMCAHHBIMM B CTAHJAPTHOM BUIE
(YMHOXeHuE, J1eJIeHe, BO3BE/IEHUE B CTETIEHb).

Auaredpanyeckue |KBangparsbiil TpéxwieH. Pasnoxenue kBagpaTHoro TpéxwieHa|PacmosHaBaTh — KBaJpaTHBIM — TPEXWIEH,  YCTaHaBJIMBATh

BbIPAKECHUS. Ha MHOKUTEIIH. BO3MO>KHOCTB €T0 Pa3JIOKEHUS HA MHOXKHUTEIH.

KBaaparubii PacknaapiBaTh Ha MHOKHUTEJIM KBAJIpPaTHBIA TPEXWIEH C

TPEXUJIeH HEOTPULATENIbHBIM JAUCKPUMHHAHTOM TP HEOOXOJUMOCTH C

(S v) ONOPOI Ha AITOPUTM TpaBHIIA.

Auaredopanyeckue | Anrebpanueckas 1poOb. JlomycTUMBIE 3HAUCHUSI TIEPEMEHHBIX, | 3aUCHIBATH anreOpanyeckue BoipakeHus. HaxoauTs obmacth

BbIPAKECHUSI. BXOJIIMX B  anreOpandyeckue BbelpakeHUs. OCHOBHOE | OIIpeeNIeHHs pallMOHAILHOTO BBIPAYKEHHUSL.

Auiredpanyeckasi | CBOMCTBO anrebpanyeckoi Apoou. CokparieHue apooei. BbInoHATL YHUCIIOBBIE MOJCTAHOBKA W BBHIYUCJIATH 3HAUYCHHE

ApooOL Cnoxenue, BBIUNTAHUE, YMHOXEHUE U JeTICHHE | IpoOH, B TOM YHCIIE C TOMOIIBIO KAJIBKYIATOPA.

(15 4) anrebpandeckux  apobeit. [IpeoOpazoBanue BbIpakeHUH, | @OpPMYJIHMPOBATH OCHOBHOE CBOMCTBO aireOpandeckoil apooum

cojiepKalux anredpandyeckue Apoou. U NPUMEHSATh €ro JJIs MpeoOpazoBaHust Jpobeit.

BoinoaHATs fAelictBUA ¢ anreOpandyeckUMH JApoOsSIMU TpU
HEOOXOMMOCTH ¢ Hampasisomeil nomompbio. [TpuMeHsaTH
npeoOpa3oBaHMs BBIPAKEHUMN I pelieHus 3aaad. BeipakaTh
nepemeHnbie u3 Qopmyn (PpuU3NYECKUX, TEOMETPUUYECKUX,
OTHUCHIBAIONIUX OBITOBBIE CHUTYyallMM) TP HEOOXOIUMOCTH C
HaIPaBJIAOLIEH TOMOILBIO.

YpaBHeHus KBanpartHoe ypaBHenue. HemonHoe kBaapaTHoe ypaBHeHHE.|Pacmo3HaBaTh KBajpaTHbIE ypaBHEHUS.

1 HepaBeHCTBA. dopmyna KopHEH kBajgpaTtHoro ypaBHeHus. *Teopema Buera® |3anucbiBaTh (opMyJy KOpHeH KBaJpaTHOTO YpaBHEHUS;

KBaapartnbie Pemenne  ypaBHeHuH, cBOAAIIMXCA K  KBaJpaTHBIM.|peliaTh KBaJpaTHble YPaBHEHUS] — IIOJIHbIE U HETOJHbIE (C

YPaBHEHHS ITpocreiine ApoOHO-pallMOHAIEHBIE YPAaBHEHUSI. UCIIOJIb30BaHUEM CIIPABOYHON MHPOPMALIUN).

(154) Pemenne TekcTOBBIX 3amad ¢ IOMOWIBK  KBajgpaTHbIX [ [IpoBoauThs  mpocreiimime  MCCIEAOBAHUSL  KBaJIpaTHBIX

YPaBHEHUN. YPaBHEHUH.

Pemiate ypaBHeHHs, CBOIAIINECS K KBAJPAaTHBIM, C IIOMOIIBIO
npeoOpa3oBaHUil M 3aMEHOW NIepeMEHHOH ¢ omopoil Ha
ITOPUTM IIPABUIIA.




Habnropats M aHAAM3MPOBATBH CBSI3b MEXAY KOPHSIMHU U
K03 pHLIMEeHTaMU KBaJAPATHOI'O YpaBHEHHUS.

*[IpuMeHsITH TEOpeEMY Buera JU1s pelIeHns
3a/1a4 (C UCIOIB30BaHUEM 00pasia)™.

Pemats TekcTOBBIEe 3ajauM anreOpanyecKuM CrIocoOoM:
HEePeXOoAUTh OT CIOBECHOM (OPMYIHMPOBKHM YCIOBHUS 3aJaud K
anreOpanveckoil MoJenu MyTEM COCTaBJICHHS YpaBHEHHS (Tpu
HEOOXOJIMMOCTH C  HampaBisIoOIled  IOMOINBIO);  pelaTh
COCTaBJIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTaT.
3HAKOMHUTBCS C HCTOPUEH Pa3BUTHS alreOphl.

YpaBHeHus JluneitHoe ypaBHEHHE C JOBYyMsI MEpEMEHHBIMHU, €ro rpaduk,|Pacmo3HaBaThb JTuHEilHbIE ypaBHEHUS C IByMS IEPEMEHHBIMH.
U HEPaBEHCTBA. IIPUMEPBI PELICHNUS YPABHEHUM B LIEJIBIX YNCTIAX. Crpouth rpaQuKky JIMHEHHBIX YpaBHEHHH, B TOM 4HCIE
Cucrembl Pemenne cucreM JByX JIMHEHHBIX YpaBHEHHH C JBYMs |MCHOJIB3Ysl LH(POBbIe pecypcbl (IIpH HEOOXOAUMOCTH C
yYPaBHeHHUi1 nepeMeHHbIMHU. [Ipumepbl perieHus CUCTEM HEJTUHEHHBIX | OIOPON Ha alrOPUTM Y4eOHBIX AEHCTBUM).
(13 4) YPaBHEHUH C ABYMsI [IEPEMEHHBIMH. PasimmyaTes napajuieibHbIE U IEPECEKAIOIIUEC MPSAMBIE 110 UX
*'paduueckass  uHTeprnpeTanysi  ypaBHEHHSI C  JIByMS | ypaBHEHMSIM.
NEPEMEHHBIMH U CCTEM YpaBHEHUH ¢ AByMs MepeMeHHbIMU *. |PemiaTh cucTeMbl JBYX JIMHEHHBIX YpaBHEHUH C JByMs
Pemenne TeKCTOBBIX 3a/1a4 C IIOMOLIBIO CUCTEM YPABHEHUN. IIEPEMEHHBIMU T10JICTAHOBKOU U CI0KEHHUEM.
PemaTe mpocreiine CUCTEMBI, B KOTOPBIX OJHO U3 YpPaBHEHUU
HE SBJISIETCS JIMHEHHBIM IPU HEOOXOIMMOCTH € HalpaBIsIoLIE
MIOMOILBIO.
*[IpuBoauth rpadguyecKyl0 MHTepHNpeTalMI0 pEIIeHUs
yYpaBHEHUs C [ByMs IIEPEMEHHBIMU M CHCTEM YPaBHEHHUU C
JBYMsI IEpEMEHHBIMU. *
PemiaTh TeKkcTOBBIE 32/1a4H ANTreOpanyecKUM CIIOCOOOM.
YpaBuenus UucioBble HEPaBEHCTBA U UX CBOMCTBA. DopmyHpOBaThH CBOMCTBA YHUCIIOBBIX HEPaBEHCTB,
4 HEepaBEeHCTBA. HepaseHncTBO ¢ 0gHOM nepeMeHHONU. JIMHEWHBIE HEPABEHCTBA C | WILTIOCTPUPOBATh MX HA KOOPAMHATHOU IIPSIMOM.
HepaBencrsa OJHOM mnepeMeHHOW M ux pemeHue. Cucremsl NMHEWHBIX | [IpuMEHATH CBOMCTBA HEPABEHCTB B XO/IE PELLICHNS 3a/1a4.
(12 9) HEPABEHCTB C OJHOM IIEPEMEHHON U UX pELICHUE. Pemate JMHEHBIE HEPAaBEHCTBA C OJHOM NEPEMEHHOM,

N3o0paxkeHune perieHus JUHEHHOTO HEPaBEeHCTBA U UX CHCTEM
HAa YMCIIOBOM MPAMOM.

n300paxaTh pelieHrne HepaBeHCTBA Ha YHUCIOBOM MPSIMOH.
PemiaTh cucTeMbl THHEHHBIX HEPABEHCTB, M300paxaTh PEIICHHE
CHCTEMBl ~ HEPABEHCTB  HA  YHCIOBOW  IIPAMOW  IIpHU




HEOOXOAMMOCTH C BU3yaJIbHOW OTIOPOH.

DyHKIUH.
OcHOBHbBIE
MOHATHSA
(59)

[Tonatue ¢ynkuuun. OOacTe ONpeAeNeHUs MU MHOXKECTBO
3HaueHu pyHKUUU. CriocoObl 3a1aHus QyHKIUH.

I'paduk pynkuu. CoiicTBa (YHKIMHM, UX OTOOpa)keHHE Ha
rpaduke.

Hcnoab3oBarh  (YHKUHMOHAJIBHYI0  TEPMHHOJIOTHIO M
CUMBOJIMKY.

BorunciasaTs 3Hauenus QyHKUMH, 3aaHHBIX (opmynamu (pu
HEOOXOJIMMOCTH  HCIOJb30BaTh KalbKYJIATOpP); COCTABJSATH
TaldIuIbI 3HAYeHUI QYHKIIUY.

CTponTs N0 TOYKaM rpauku GyHKIUN.

OnuceiBaTh cBOlicTBa (QYHKIMU HAa OCHOBE €€ rpaduueckoro
OpEICTaBICHUs TpPH  HEOOXOJUMOCTH C  HalpaBIIAIOLICH
OMOUIBIO.

Hcnoab3oBarh  QYHKUMOHAJIBHYI0  TEPMHHOJIOTHIO M
CHUMBOJIMKY.

HccaenoBarh mpuMepbl rpaduKoB, OTPaKAIOIIMX peabHbIe
npoueccsl U sABieHHs. IIpuBoaMTH NMpHMepbI IPOLIECCOB H
ABJICHUM C 3aJJaHHBIMU CBOWCTBaMHU.

Hcnosb30BaTh KOMIBIOTEPHBbIE POrPaMMbI IS IOCTPOCHUS
rpaduKoB PyHKIUI U U3yYEHHSI X CBOMCTB

DyHKIUH.
YucaoBbie
GyHkuun
99

Urenne u mnoctpoeHue rpapukoB ¢yHkuid. Ilpumepsr
rpadukoB PyHKINN, OTPaXKaIOIIUX PEAIbHbIE MPOIIECCHI.
OyHKIMH, ONHCBHIBAIOUIMNE  TPSMYIO U oOpaTHyIO
MPOTOPIIMOHAIBHBIC 3aBUCUMOCTH, UX rpaduku. ['unepOona.
I'paduk pyHkmu y = x2.

Oynxkuuny = x4,y = x%,y = + ,y =- *rpaduueckoe

peleHre ypaBHeHUH U CUCTEM ypaBHEHHM. *

Haxoauthb ¢ noMombio rpadpuka QyHKIUN 3HAUCHHE OJHOM U3
paccMaTpuBaEMBbIX BEIMYHH 10 3HAYEHUIO IPYTOM.

B HecnoxHBIX ciaydasx BbIpakaTb (opMyJIOH 3aBHCHMOCTD
MEXIY BEIMYMHAMH.

OnuceiBaTh XapakTep MH3MEHEHMsS OJHOW BEIUYMHBI B
3aBUCHMOCTH OT U3MEHEHHUs IPYroi

Pacno3snaBate Buabl u3ydaemblx (yHkiuid. Iloka3piBaTh
CXeMATHYEeCKH II0JIOKEHHE Ha KOOPJAMHATHOM IUIOCKOCTH
rpadMKoB GyHKIHI BH/IA: y = X2 y = x3,
Yy = \/:(, Yy =%

Hcnouab30BaTh PyHKIHOHAIBHO-TPA(HUYECKHE
NpeACTaBJICHHU [UUIs PELIECHUs U UCCIEA0BAHUSA YPABHEHUN U
CHUCTEM ypaBHEHUH.

IIpumensiTe 1M(ppPOBBIE pecypebl Ui NOCTPOSHUS TI'papHUKOB




GyHKIMIA.

IloBTOpPEHUE
u 00001meHue
(64)

[ToBTOpEeHUE OCHOBHBIX TOHSATHIA W METOJIOB KypcoB 7 u 8
KJIaCCOB, 0000IIEHHE 3HAHUIA.

IIpumeHsaTe CcHOCOOBI  CpaBHEHUS 4YMCEJ, BBIUYUCIICHUH,
npeoOpa30BaHUl BBIPAXKEHUH, PEIIeHUs] YpaBHEHUH.
OcyuiecTBIsIiTh CAMOKOHTPOJIb BBINOJHAEMBIX JIEUCTBUM H
CaMONIPOBEPKY pe3yibTaTa BBIYUCIEHHUH, MpeoOpa3zoBaHUH,
ITOCTPOEHHUH.

Pemate 3agayd M3 peaJbHOM  KU3HHM, NPHUMEHATH
MaTeMaTHYeCKHe 3HAaHWSA JUIS peuleHus 3ajad U3  JApyrux
IIPEIMETOB.

Pemath TekcTOBBIE 321a4H, CPABHUBATH, BLIOMPATH CIIOCOOLI
peLIeHNs 3a1a4H.

9 kaacce (102 u)

Ha3Banue
pasnaesa (TemMbl)
Kypca (4uciio
4acoB)

OcHoBHOE coaecpkanue

OcHoBHbIE BHDBI JIeITEJIbHOCTH oﬁyqalomnxca

Yuciaan
BbIYHCJIEHHUS].
JlelicTBUTEILHBIE
qucaa

CR))

PanmonaneHble yncna, *uppanvoHaNbHbIE YMCIa, KOHEYHbIE U
OeCKOHEeUHbIe JECSITUYHBIE po0u. MHo0kecTBO
NEHCTBUTENBHBIX  YHUCEN; JEWCTBUTEIbHBIE UHCIA  KaK
OecKOHeuHble JIeCATUYHBbIE JpoOu. B3auMMHO o1HO3HaYuHOE
COOTBETCTBHE MEXJJYy MHOXECTBOM JIEWCTBUTEIBHBIX YHCET U
MHOKECTBOM TOYEK KOOPANHATHOM MPSAMOIA.

CpaBHeHHE  JEWCTBUTENBHBIX  YHUCEN, apUPMETHUECKUE
JEeUCTBUS C NEMCTBUTEIbHBIMU YHCIaMU. *

[Tpubnmxénnoe 3HaueHue BEJIMYUHBI, TOYHOCTb
IPUOIIHKEHHUS.

Oxpyrnenune wuyucen. [lpukuaka u oOlleHKa pe3yibTaToOB
BBIYHMCIICHUM.

PasBuBarh INpeACTaBJIEHHA O 4YHCIAX: OT MHOXECTBA
HATypaJbHBIX YUCEN 10 MHOXKECTBA ACHCTBUTEIBHBIX YUCEIL.
O3HaKOMHUTBHCHA c BO3MOKHOCTBIO IIPEICTABICHUS
JIEMCTBUTENIBHOIO YUCIIA KaK OECKOHEUHOW JeCITUYHON poodwu,
NPUMEHATh JIECATUYHbIE NPUONMKEHUS palMOHAIbHBIX U
UPPALMOHAIILHBIX YUCEL.

*3anucpiBaTh, CPaBHHMBATh " YIOpPs110YMBATh
JieficTBUTENbHBIE Ynca ™,

BepimonHATL, coderas yYCTHblE W INHCbMEHHBIE IIPUEMBI,
apugMeTHYeCKHe JeCTBUA C PALMOHAIBHBIMU YHCIAMU;
HAXOAMTh 3HAYCHHs CTENEHEH C MLEJIbIMU IOKa3aTelsIMH H
KOpHEH; BBIYMCIAATH 3HAYCHUS YUCIIOBBIX BBIPAKCHUN.
[Monyyurs mnpeacraBjieHHe O 3HAYMMOCTH JIEHCTBHUTEIIBHBIX




YUCeN B MPAKTUYECKOM NESITEIbHOCTH YeJIOBEKa.
AHAIU3UPOBATh M [JeJaTh BBIBOABI (IOCJIe COBMECTHOIO
aHaJIM3a) O TOYHOCTU MNPUOIMKEHHsI AEHCTBUTEIBHOTO 4HCia
P PELIEHUH 3a/1a4.

Oxkpyrasite JNeHCTBUTENBHBIE YUCIA, BBIMOJHATH NMPUKUIAKY

pe3yinbTaTa  BBIUMCICHUN, ONEHKY 3HAYCHUN  4YMCIIOBBIX
BBIPAKCHU.
3HAKOMUTHCA C UCTOPUEN pa3BUTHA MaTeMaTHKH.
YpaBHeHus JluneitHoe ypaBHeHHe. PemieHne ypaBHEHHM, cBOAsSUMXCSA K|OcBaMBaTh, 3allOMHHATh W T[PUMEHATh Trpaduyeckue
U HEPaBEHCTBA. JINHEHHBIM. METOABI IIPU PELICHUM YPABHEHUW, HEPABEHCTB M HUX CHCTEM
YpaBuenus KBagpatHoe ypaBHeHue. PemieHue ypaBHEHUH, cBOASIIUXCA |(IpU HEOOXOAMMOCTH C ONOPOM Ha alropuT™M yueOHBIX
¢ OJHOM K KBaJIpaTHbIM. bUKBaipaTHBIE YpaBHEHHS. neicTBuil).
nepeMeHHOH *[Ipumepsl pemieHust ypaBHeHMH TpeTbedl u  ueTBEpTOH | Pacmo3HaBaTth Lienble U ApOOHBIE YpaBHEHUS.
(14 4) CTENEHEe! pa3IokKEeHHUEM Ha MHOKUTENH. * Pemate JiMHeliHbIe M KBAa/JPaTHbIE YPAaBHEHHUs, YPaBHCHUS,
Pemenue 1po6HO-paliMOHAIBHBIX YPAaBHEHHIH. CBOJMINIMECS K HHUM, MpocTelme ApoOHO-pallOHAIbHbIE
Pemenue TeKCTOBBIX 3a7a4 aIre0OpanyeckKuM METOIOM. YpaBHEHUS.
IIpeanaraTs BO3MOXHbIE CIIOCOOBI pelIeHHs] TEKCTOBBIX 3ajad,
o0cy:kIaTh MX M PpelaTh TEKCTOBbIE 3aJaud pa3HbBIMU
croco6amu.
3HAKOMMTBCS € MCTOPUEl pPa3BUTHSI MaTeMaTUKU
YpaBHeHus JluneitHOe ypaBHEHUE C IByMS IEpEMEHHBIMU U ero rpaguk. |OcBaumBaTh M NMPUMEHSTH MPUEMBI PEUICHHUS CHCTEMBI JBYX
U HEPaBEHCTBA. Cucrema OByX JMHEWHBIX YpaBHEHHUH C ABYMs IEPEMEHHBIMH |JIMHENHBIX YPABHEHHM C IBYyMsl IEPEMEHHBIMHU U CUCTEMBI JIBYX
Cucrembl n e€ peumieHue. PemeHue cucreMm AByX YpaBHEHMH, OJHO W3 |ypaBHEHHM, B KOTOPBIX OJIHO YPABHEHHUE HE SIBISAETCSA JTUHEHHBIM
yYpaBHeHH KOTOPBIX JINHEWHOE, a IPYroe — BTOPOU CTEIEHH. (1o BU3yalbHOI1 omope).
(14 4) I'padnueckas mHTEpHpeTanus CUCTeMbl ypaBHeHHH ¢ AByMs | Mcmosb3oBaTh (QyHKIHOHAIBHO-TpapUuecKue IMpeacTaBIeHUsS

MEePEeMEHHBIMH.
Perrenre TekCTOBBIX 3a1a4 alIreOpanyecKuM CIIOCOOOM.

JUISl pelieHHUs1 M MCCIeI0BAHUS YPAaBHEHUN U CUCTEM.
AHaJIM3MPOBATH TEKCTHI 33224, peliaTh UX aare0panyecKum
CHOCOOOM: MepPeX0uTh OT CIIOBECHOM (hOPMYIHPOBKHU YCIOBHS
3a[a4u K anreOpanyeckor MoJIeNIN MyTEM COCTABIICHHS CUCTEMBI
YPaBHEHHH; pelaTh COCTABICHHYI0 CHCTEMY YpPaBHEHHI;
HHTEPNPeTHUPOBATH PE3YJIbTAaT.

3HAKOMHTBCS C HCTOPHEH Pa3BUTHsI MaTeMaTUKN




YpaBHeHus

¥ HepaBeHCTBA.
HepaBencrBa
(16 9)

YucnoBble HEPaBEHCTBA U X CBOMCTBA.

JInHeHbIE HEPAaBEHCTBA C OJHOM NIEPEMEHHOMN U UX PEILLICHUE.
CucreMbl JTUHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHOW U UX
peLeHue.

KBanpaTHble HepaBeHCTBA U UX PEIICHUE.

I'padmueckass  uHTepmpeTanusi HEPABEHCTB M CHUCTEM
HEPABEHCTB C JIByMSI IEPEMEHHBIMH.

Yurarh, 3aluCBIBATH, IOHHMATh, MHTEPNPETHPOBATH
HEPAaBEHCTBA; UCIIOIb30BATH CUMBOJIMKY U TEPMHUHOJIOTHUIO.
BoinonHaTh npeoOpazoBaHusl HEPABEHCTB, MCMOJIB30BATH IS
npeoOpa30BaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.
Pacno3HaBaTth JIMHEWHBIC U KBaIPAaTHHIE HEPABEHCTBA.

Pemrate  JMHEHHBIE HEPABEHCTBA, CHUCTEMBI  JIMHEHHBIX
HEPaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIKOYAIOIIMX KBAJIPaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKAATh I10Iy4CHHbIE PELICHMSL.
H3006paxkaTh perieHre HEPAaBEHCTBA U CUCTEMbl HEPABEHCTB Ha
YUCJIOBOM IIPSMOH, 3alUCBIBATL DPEIICHHE C IOMOIIBIO
CHUMBOJIOB.

PemiaTth KBajpaTHblE HEPABEHCTBA, MCIONB3Ys Tpaduueckue
IIPEICTaBICHHUS.

OcBauBaTh W NPHMEHSATH HEPABEHCTBA I[P PELIECHUU
Pa3JIMYHBIX 3a/1a4, B TOM YHCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.

DyHKUMH
(16 9)

KBangparuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapaGona,
KOOP/IMHATHI BEpIIMHBI 1apa0oJIbl, 0Ch CHMMETPHUH MapadoJIbl.
CreneHHble QYHKIMM C HATypaJbHBIMU IOKa3aTeNlsMu 2 U 3,
uX rpaduKu 1 CBOMCTBA.

I'paduxu bynkumit: y = kx,y = kx + b, , y = ax

y = \/_ay =

Ly = ax)

Pacno3naBaTh Bubl U3ydaeMbIX (DYHKIHI; HITIOCTPHPOBATH
CXeMATHYeCKH, 00BbACHATHL PACIOJOXKEHHE HAa KOOPAWHATHOMN
IUIOCKOCTH Tpa@uKoB (QYHKIMM BUnma: y = kx, y = kx + b, ,

— 2 —
y = ax, y = ax’,

y = \/:(, y = ; B 3aBHCHMOCTHU OT 3HAYCHHUM KOB(l)(I)I/II_[I/IeHTOB;

OTHCBIBATH UX CBOMCTBA.

Pacno3naBaTh KBagpaTHIHYIO (QYHKIUIO 110 popmyIIe.
I[IpuBoauTL mNpUMEPbl KBAJAPAaTHUYHBIX 3aBUCUMOCTEH W3
peanbHON )XU3HU, PU3UKHU, TEOMETPHH.

BoisiBasiTh 1 000011aTh 0COOEHHOCTH TpaduKa KBaApaTUIHON
Gyukuun  y = ax’> + bx + ¢ (upu  HEOOXOAMMOCTH  C
HalpaBJIoNIEeil TOMOIIBIO).

Crpours ¥ u300paxkarb  cXeMaTH4eCcKH  rpaduku
KBaJPaTHYHbIX (DYHKLWH, 3aJaHHBIX (OpPMyJaMu BUga y = ax>,
y=ax*+q, y=akx+pP, y=ax*+bx+c (upu
HEOOXOIMMOCTH C BU3YaJIbHOW OTOPOii).

AHATU3MPOBaTh M NPHUMEHATH CBOWCTBAa  HM3YYCHHBIX




GyHKIUI 118 MX HOCTPOECHHSA, B TOM 4YHUCIE C IOMOIIbIO
U(POBBIX PECYPCOB.

YuciioBble
NMoCJIeA0BATEIbHOC
TH

(15 4)

[TonsATHE YMCIIOBOM ITOCIIEI0OBATEIBHOCTH.

3ajaHue TOCeI0BaTeIbHOCTH PEKYPPEHTHOH (opmynold u
¢bopMyI0# n-T0 UieHa.

Apudmernueckas U reomerpuueckas mnporpeccun. Dopmyibl
n-ro 4jieHa apupMeTHYecKoil M reoMeTpudecKoi mporpeccui,
CYMMBI IIEPBBIX /1 YICHOB.

*N300pakeHue 4JIeHOB apU(PMeTHUeCKO M reoMeTpuyecKon
MIPOTrPECCUI TOUKaMHU Ha KOOPJAMHATHOM IIOCKOCTH.
JIMHENHBIN U SKCIIOHEHIIUAIbHBII POCT.

CnosxHble MPOLIEHTHL. *

OcBanBaTh M NPUMEHATHh WHJIECKCHBIE 0003HAUCHMUS, CTPOUTH
peyeBble BbICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMUHOJIOTHH,
CBSI3aHHOM C MOHATHEM MOCIJIE0BATEILHOCTH.

AHanu3npoBaTh (QOpPMyIly #-TO 4YJI€HA MOCIEN0BATEIbHOCTH
WIM  PEeKYpPpeHTHYI0  (GOpMyly M  BBIYHUCIATH  YICHBI
MIOCJIEIOBATEIBbHOCTEN, 3alaHHBIX  JTUMU bopmynamu.
YcranaBauBath 3aKOHOMEPHOCTh B IIOCTPOCHHUH
MOCJIEZI0BATEIbHOCTH, €CJIU BBIMHCAHBI TEPBbIE HECKOJBKO €&
YJIECHOB.

PacnozHaBath  apupMETHUECKYl0 U T'€OMETPUUYECKYIO
IPOTPECCUU NPH Pa3HBIX CIIOCO0AX 3a/1aHUsl.

Pemiate 3amauM ¢ HCHOIB30BaHMEM (HOPMyNn #-ro wieHa
apu(MeTHUECKOW U TEeOMETPHUYECKOM MpOrpeccHii, CyMMBI
HEPBBIX 71 YJICHOB C ONOPOi Ha CIIPaBOYHYIO HH(POPMALIHIO.
*N300paxkaTh WIEHBl IOCIEJOBATEIILHOCTH TOYKaMHM Ha
KOOPJIMHATHOM TIJIOCKOCTH *,

PaccmaTrpuBare npuMepbl NpPOLECCOB U ABJEHMH U3
peabHOM  KW3HH,  WUIIOCTPUPYIOUIME  U3MEHEHHE B
apu(MeTHUECKON MPOrpeccur, B reOMETPUUECKOil Imporpeccum;
*n300paxaTbh COOTBETCTBYIOLINE 3aBUCUMOCTHU TpadudecKu™.
Pemiats mnpocreiilme 3agauM, CBs3aHHBIE C YHCIOBBIMU
MOCJIEZIOBATENbHOCTSAIMU, B TOM YHCJE 3aJaud M3 peallbHON
KHU3HM  C  HCIOJb30BaHMEM  LU(QPOBBIX  TEXHOIOTUH
(97EKTPOHHBIX TaOIHII, FPaUUECKOro KalbKyJasiTopa U T.I1.).
*PemiaTh 3a1a4M Ha CIIOKHBIE MPOIEHTHI, B TOM YHCIE 33a4H
U3 peasbHOM MPaKTUKHU (C MCTIONIb30BaHUEM KaJIbKYJIsITOpa). *
3HAKOMHUTBCA C HCTOPUEH Pa3BUTH MAaTEMaTHKU.

[HoBTOpEHHE,
00001IEHME,
CHCTEeMaTH3al s

Yuciaa ¥ BbIYHCIEHUSA (3aHI/ICL, CpaBHCHHC, HCﬁCTBHH C
HGfICTBI/ITCJH;HI:IMH qucjiaMu, 4YuCJIO0Basg IMpsaMasd; HTPOLCHTHI,
OTHOIICHUSA, TPOIIOpUUH; OKPYIJICHUC, HpI/I6J'II/I)KeHI/Ie, OIICHKaA,

OHepI/IPOBaTL MNOHATHAMM:. MHOXCECTBO, IIOAMHOXKECTBO,
ornepanvi HaJd MHOXCCTBaAMH; HCHO0Jb30BaTh rpa(bnqecxoe
MMPEACTAaBJICHUC MHOKCCTB UISI OITMCAHUA PCAJIbHBIX ITPOLECCOB




3HAHUM
(18 v)

pellIeHre TEKCTOBBIX 33/1a4 apu(PMETHYECKUM CIIOCOO0OM).

Aaredpanyeckue BbIPaKeHU S (mpeobpazoBaHue
anreOpandecKux BBIPAKEHUM, TOMMyCTUMbIE 3HAYCHHUS).
@yHKuMM (IIOCTPOEHHME, CBOWCTBA M3YyYEHHBIX (DYHKIIMIA;
rpaduyeckoe perieHre ypaBHeHHH U UX CUCTEM).

U SBJICHWW, TpPH pEHIeHWH 3aJad H3 JAPYruxX y4eOHBIX
HpEeMETOB.

AKTYyaJIu3MpoBaTh TEPMHHOJIOTHI0O U OCHOBHbIE JeiiCTBHUS,
CBSI3aHHbIE € YHMCJIAMH: HATypaJbHOE YHCIO, IPOCTOE U
COCTaBHOE YHUCIIA, JIEIMMOCTh HATYpPAIBHBIX YHUCEN, MPU3HAKU
JIETUMOCTH, L€JI0€ YHUCI0, MOJYJb YHWCIA, OOBIKHOBEHHas U
JecATUYHAss ApoOH, CTAaHNAPTHBIA BUJ YKCIa, apu(pMeTHIeCKAN
KBaJIpaTHBIN KOPEHb.

BbINOJHATHL JAeiicTBHSI, CPAaBHUBATh W YNOPSAI0YHBATH
yuciaa, MPEACTaBIATh 4YHUCIAa HAa KOOPAMHATHON MpsIMOH,
OKpYIJISAITH ~ YHCJA; BbINOJHATH NPUKHAKY W OIEHKY
pe3yibTara BBIYMCICHUH.

PemiaTh TeKkcTOBBIE 32124l apU(METHIECKUM CIIOCOOOM.
Pemats mnpaxkTHuyeckHe 3aJa4M, COJEp)KAILIUE IPOLEHTHI,
JOJIM, 4YacTH, BBIPAKAIOIIAE 33aBHCUMOCTH: CKOpPOCTh —
BpEeMsI — DPACCTOSIHHE, II€HA — KOJUYECTBO — CTOUMOCTD,
00BEM paboThl — BpeMsi — MPOU3BOJUTENBHOCTD TPY/a.
Pa30upath peanbHble KU3HEHHbIE CUTyallld, (GOPMYJIHPOBATH
UX Ha S3bIKE MaTeMAaTUKH, HAXOAMThb pEIIeHUE, TPUMEHSS
MaTeMaTHYeCKUH armapar, MHTepIpeTHPOBaTh PE3yJbTaT
OnepupoBaTh MOHATHUSIMHU: CTEIEHb C IEJIBIM IIOKa3aTeleM,
apupMeTHIecKuit KBaJIpaTHBIN KODEHB, MHOT'OYJIEH,
anredpanyeckas 1po0b, TOXKAECTBO.

BbINOJIHATL OCHOBHBbIE [eHCTBHSA: BBIIOJIHATH PACUYETHI IO
dbopmynam, mpeoOpa3oBBIBATH IIEINbIE, JAPOOHO-pAIlMOHAIBHBIC
BBID@KEHUS M BBIPAXKEHUS C KOPHSAMH, pPEaJH30BHIBAThH
pa3ioKeHWe MHOTOWICHa Ha MHOXXHUTEIH, B TOM YHCIE C
UCMOJIb30BaHUEM (OpMyNT pa3HOCTH KBaJpaTOB U KBajpaTa
CYMMBI U Pa3HOCTH (C OMOPOH Ha CHPAaBOYHYIO MH(POPMAIUIO);
HAaXOJUTh JOMYCTUMBIE 3HAUEHHUsS IMEPEeMEHHBIX I JIPOOHO-
palMOHAIBHBIX BBIPAKEHUM, KOPHEH.

MogaeaupoBaTth ¢ NOMOILBIO (OPMYN pealbHble MPOLECCHl U
SIBJICHUSL.

OnepupoBaTbh NOHATUAMM: QYHKIMS, TpaPUK QYHKIUHU, HYIH




(GYHKIUM, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, IPOMEXKYTKHU
BO3pacTaHus, yObIBaHMs, HauOOJbllIee U HAUMEHbIIIee 3HAUCHHS
GyHKIUH.

AHaJIM3MPOBATh, CPAaBHHMBaTh, O0CYXKIaTb  CBOMCTBa
GyHKIUH, CTPOUTH UX IpadUKH.

OmnepupoBarh NOHATHAMM: IpsMas IPONOPLUOHAIBHOCTB,
oOpaTHasi ~ NPONOPLHOHAIBHOCTh,  JIMHEWHas  (QyHKUHSA,
KBaJpaTH4Has QyHKLUs, napaboia, runepooa.

Hcnoab3oBarh rpauku Uil ONPEIETICHHUS  CBOMCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, MJI1 PEIICHUs 3anad U3 APYTrux
y4€OHBIX NPEIMETOB U pEalbHOM JKHU3HHM;, MOJAEJMPOBATH C
MOMOIIBIO TPaQUKOB peabHbIE MPOLECCH U SBICHHUS.
Beipaxkats (popMy1aMH 3aBUCUMOCTH MEX/1y BETUIMHAMMU.
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