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DOEJEPAJIBHASI PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJBHAA 3AIINCKA

Anre0pa sSBISETCS OJHUM M3 OTIOPHBIX KYPCOB OCHOBHOT'O 00IIIET0 00pa30BaHUs: OHA
obOecreunBaeT W3y4eHUE JPYTrUX JUCIUIUIMH, KaK eCTeCTBCHHO-HAyYHOTO, TaK |
TYMAaHUTAPHOTO IIMKJIOB, €€ OCBOEHUE HEOOXOIMMO ISl NPOJOJDKEHUs 00pa30BaHHS HB
NOBCEAHEBHON >KM3HU. Pa3BuTue y 0O0y4arolMXCs HAy4YHbIX MPEJICTAaBICHUNM O
IMPOUCXOXKACHUN M CYIIHOCTH anreOpanyeckux aOCTpaKiMii, Crocode OTpaKeHUs
MaTEeMaTUYeCKOW HAyKOW SBICHHM ¥ TIPOIECCOB B TMPUPOAEC H OOIIECTBE, POJHU
MaTEMaTUYECKOr0 MOJICTUPOBAHUS B HAyYHOM IO3HAaHUM U B TMPAKTHKE CIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS M KAayeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIs
ajanrtaiuu B coBpeMeHHOM IdpoBoM oOmectBe. M3yuenue anreOpbl obOecrieyrBacT
pa3BUTHE yMEHHUS HaOIIo[aTh, CpPaBHUBATh, HAXOJWUTh 3aKOHOMEPHOCTHU, Tpedyer
KPUTUYHOCTH MBIIILIEHHUS, CHOCOOHOCTH apTyMEHTUPOBAHHO 000OCHOBBIBATH CBOUICUCTBUS
U BBIBOJABI, (GOpMyIUpOBaTh yTBepxkacHUs. OCBOeHHE Kypca anreOpbl oOecrnedrBaeT
pPa3BUTHE JIOTUYECKOTO MBIIUICHUS! OOYYaIOIMIUXCSA: OHM HCIOJIB3YIOT JEAYKTHUBHBIE U
WHJIYKTUBHBIE PACCyXKJICHUS, O0O0OOIIEHHEe M KOHKPETH3allMio, al0CTparupoBaHUE U
anajoruto. OOyyeHue anreOpe MpernosaracT 3HAYUTEIbHBIM O0BEM CaMOCTOATEIIBLHOU
NEeATEIbHOCTH OO0YYalolUXCs, MO3TOMY CaMOCTOSITEBHOE pEIIeHUE 3a]ad SBJISeTCS
peanu3anuen 1esTeIbHOCTHOIO IPUHIUIIA OOYUYEHHS.

B crpykType mnporpammbl y4eOHOro Kypca «Ausredpa» mjis OCHOBHOTO OOLIEro
00pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COAEpPKATEIbHO-METOINYECKHE TMHUM: «Yucna
U BBIUUCIICHHSY, «ANreOpandeckue BBIPAXKEHUS», «YPaBHEHHS U HEPABEHCTBaY,
«Oyuknum». Kaxpas W3 3THUX COAEPKATEIbHO-METOAUYECKUX JIMHUM Pa3BUBACTCS Ha
MPOTSHKEHUU TPEX JIET U3YyUEHHS Kypca, B3aUMOAECHCTBYS C IPYTUMU €To JIMHUSAMU. B xoze
U3Y4YCHHUS Y4yeOHOro Kypca OOy4aromuMcs TMPUXOJUTCS JIOTHYECKH PACCyXIaTh,
UCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3BIK. B CBSI3M C 3THM B MporpaMmmy yueOHOTO
Kypca «Anrebpa» BKIIOUYEHbI HEKOTOPHIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX
OCHOBHBIX pazlieJlax MaTeMaTU4YeCKOro oOpa3oBaHUS W CIOCOOCTBYIOIIME OBJIAJCHHUIO
00y4arouMMucs OCHOB YHHMBEPCAJIBHOIO MaTeMaThyeckoro si3bika. CopepskaTenbHOU U
CTPYKTYPHOM OCOOEHHOCTBIO YUEOHOTO Kypca «Anredpa» ABISIETCSIEro MHTErPUPOBAHHBII
XapaKTep.

Conepxxanue TuHUM «Yucna W BBIYUCICHUS» CIIY>)KUT OCHOBOM JUIsl AAJIbHEWUILIEro
U3YYeHUS] MaTEeMaTUKH, CIHOCOOCTBYET pa3BUTHUIO Y OOyYaroluXcsi JOTHYECKOTO
MBITIUICHUS, POPMHUPOBAHUIO YMEHUS MOJIb30BATHCS aJITOPUTMAMHU, a TAKKE MPUOOPETECHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TOBCEAHEBHOM KU3HH. Pa3BUTHE TIOHATHS O
YuCjie Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUsS CBS3aHOC PAIMOHAIBHBIMU U
UppAMOHATBHBIMU  YHCIIaMH, (OPMUPOBAHUEM TMPEJACTABICHUN O  JEHCTBUTEITHLHOM
yyciie. 3aBeplICHUE OCBOCHMS YMCIOBOW JIMHUM OTHECEHO K CpeaHeMy oOIemMy
00pa30BaHUIO.

Copnepkanve NIBYX aireOpandecKux JHHUN — «AJreOpandeckue BBIPAKCHUS» U
«YpaBHEHHsI W HEPaBEHCTBAa» CMOCOOCTBYeT (OPMUPOBAHUIO Yy O0OYyYarOMUXCS
MaTEeMaTUYEeCKOro anmnapara, HeoOXOJIMMOTO /Uil pelIeHUs 3a]a4 MaTEMATUKHU, CMEKHBIX
NpPEeIMETOB W MPAaKTUKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHE OCHOBHOTO OOIIEro
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oOpa3zoBaHusi y4eOHbIH MaTephall T'PYNIUPYETCS BOKPYT PAIlMOHAJIBHBIX BBIPAXKEHUIA.
AnreOpa JEMOHCTpUpYET 3HAUY€HHME MaTeMaTHUKU KakK s3blKka Il MOCTPOEHUs
MaTEeMaTUYECKUX MOJIeNIed, OMMCAaHUs TPOLIECCOB U SIBIICHUU peaiabHOro mupa. B 3amaun
oOydeHus airedpe BXOJAT TAaKKe JajbHEHIIee pa3BUTHE aJTOPUTMUYECKOTO MBIIIICHUS,
HEOOXOJIMMOT0, B YaCTHOCTH, JJISi OCBOEHUS Kypca HHPOPMATUKU, U OBJIAJICHUE HABBIKAMHU
JNeAyKTUBHBIX paccyxiaeHuil. IlpeoOpazoBanue CHUMBOJBHBIX (OpPM CIOCOOCTBYET
Pa3BUTHUIO BOOOPAXKEHHSI, CTIOCOOHOCTEH K MaTeMaTHUYECKOMY TBOPUECTBY.

Conepxxanne GyHKIUOHATHHO-TPAPUISCKON JMHUM HAIEJICHO Ha IOJTy4YeHHUE
oOydJaromuMucss 3HaHUM O (YHKUIMAX KaK BaKHEWIIEH MaTeMaTHUeCKOW MOJEN s
OTMCAHUs U UCCIEAOBaHUs Pa3HOOOPA3HBIX MPOIIECCOB U SIBICHUI B MPUPOJE U OOIIECTBE.
N3yyenue matepuasia CriocOOCTBYET PAa3BUTHIO Yy OOYyYalOLIUMXCS YMEHHUSI UCIOJIb30BaTh
pa3IMyHbIe BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKU — CIIOBECHBIE, CUMBOJIMYECKUE,
rpaguyeckue, BHOCUT BKJIaJ B (pOpMHpOBAHHE MPEACTABICHUI O POJIM MAaTEMATUKHU B
Pa3BUTHU ITUBUIIU3AINUUA U KYJIbTYPBHI.

CornacHo yuyeOHOMY IulaHy B 7-9 Kilaccax u3ydaercs yd4eOHBIM Kypc «Anredpay,
KOTOpPBI BKJIIOYAeT CIEAYIOIIME OCHOBHBIE pasliensl coaepkaHusa: «Yucema u
BBIUUCICHUS», «ANredpandeckue BbIPAKEHUS», «YPaBHEHUS U  HEPABEHCTBaAY,
«DyHKIIUW.

OO11ee Yncio 4acoB, pEKOMEHIOBAaHHBIX JIJIsl U3yYEHHUs YUYEOHOro Kypca «Anredpay,
— 306 gacoB: B 7 xiacce — 102 vaca (3 gaca B Hemenmo), B 8 kitacce —102 gaca (3 yaca
B Heaemo), B 9 kinacce — 102 yaca (3 yaca B Heaeio).

COAEPKAHUE OBYUEHMUSA

7 KIIACC
Yucaa u BbIYUCICHUSA

Jpo6u OOBIKHOBEHHBIE U JACCATHUYHBIC, IEPEXO OT OJAHOU (HOPMBI 3armucu Apodei K
npyroi. IloHATHE panMOHAIBPHOIO YHCIA, 3alHUCh, CPAaBHEHHUE, YMOPAIOYMBAHHE
palMoOHANBHBIX Yynced. ApudmMeTnueckue JeHCTBUS C palluOHATIBLHBIMY YuciIamMu. Pemenue
3aJla4y U3 peayibHOW MPAKTUKKU Ha YacTH, Ha APOOH.

Crenenb ¢ HaTypaJibHBIM TOKa3aTeleM: onpeeieHue, MpeoOdpa3oBaHUe BhIPAXKEHUN
Ha OCHOBE ONpeNeeHus, 3auch OoybluX ynces. [IponeHThl, 3anuch NPOLUEHTOB B BUIE
IpoOu 1 ApoOM B BUJIE MPOLEHTOB. TpU OCHOBHBIE 33/1a4M Ha MPOLIEHTHI, pEeLIEHUE 3a1a4
U3 pEaJIbHOM MPAKTUKHU.

[IpuMmeHeHrne TPU3HAKOB JEIUMOCTH, Pa3i0KEHHE HAa MHOXKHUTEIU HaTypaIbHBIX
qyuced.

PeanbHbie 3aBUCHMOCTH, B TOM YHCIIE TIpSIMasi 1 00paTHast MPOTIOPITMOHAIBHOCTH.
AsredpanvecKkue BbIpasKeHU s

IlepeMeHHBIE, YKMCIOBOE 3HAYEHHE BBIPAXKEHUS C IEpeMeHHOW. JlomycTumele
3Ha4YeHUs1 MepeMeHHbIX. l[IpencraBieHue 3aBUCUMOCTH MEXKJY BEJIWUYMHAMU B BHUJE
dbopmynbl. Beramcnenus mo ¢opmynam. [IpeoOpazoBanne OYKBEHHBIX BBIPOKCHHM,
TOXXJICCTBEHHO PaBHBIC BBIPAKCHHS, MPaBUIa NMPEoOpa3oBaHUsI CYMM M TIPOW3BEACHUA,
MpaBUJia PaCKPHITHS CKOOOK U TIPUBEICHUS TTOJTOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM IMOKA3aTEJIEM.



OnHowiensl W MHOrowieHbl. CreneHb MHorowieHa. Cr0KEHHE, BBIYMTAHUE,
YMHOXEHUE MHOTOWIEHOB. DOpPMyIIBI COKPAIIEHHOTO YMHOXEHHS: KBaJIpaT CYMMbl H
kBagpaT pasHocTu. DopMyna pasHOCTHM KBaApaTtoB. PazmokeHWe MHOTOYJIEHOB Ha
MHOHUTEIIN.

YpaBHeHMs U HEPaBeHCTBA

VYpaBHEeHHEe, KOpPEHb YpaBHEHMs, IpaBWia MpeoOpa3oBaHUs  YpaBHEHUS,
PaBHOCUJIBHOCTh YPAaBHEHH.

JInHelHOe ypaBHEHME C OJHOW NMEPEMEHHOM, YUCIO KOPHEW JINHEMHOTO ypaBHEHHS,
pelieHNe JIMHENHBIX ypaBHEeHU. CocTaBlIeHNE YpaBHEHUH 10 YCIOBHIO 3a/1a4u. Penienne
TEKCTOBBIX 33J1a4 C IOMOLIBI0 YPABHEHUM.

JluneitHoe ypaBHEHUE C JByMsi NepeMeHHbIMM U ero rpaduk. Cucrema AByX
JIMHENHBIX YpaBHEHUI C IBYMs NepeMeHHbIMH. PellieHue cuctemM ypaBHEHUH CIOCOOOM
IIOACTAaHOBKH. IIpMepsl peleHnst TEKCTOBBIX 3a/1a4 C [IOMOILBI0 CUCTEM YPaBHEHUM.
DOyHKIMHA

KoopauHara Toukn Ha npsMoi. YnciioBele MPOMEXYTKH. PaccTosiHME MEXIy ABYMS
TOYKaMU KOOPJAUHATHOU MPSMOU.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AOcuucca U opAMHATa TOUKH Ha
KOOpJIMHATHON TuiocKocTU. [Ipumepsl rpadukoB, 3anaHHbIX (Gopmynamu. YrteHue
rpagukoB peanbHbIX 3aBucuMocTel. [lonstue Qynkuuu. I'papuk ¢ynkuuu. CpoiicTBa
bynkuuii. Jluneiinas Qynkuus, e€ rpaduk. 'padux Pynkmuum y = |x|. I'paduyeckoe
pelLIEeHUE JTUHENHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPABHEHUM.

8 KIIACC
Yucsa 1 BbIYUCICHUS

KBagpartueiit kopenb u3 umncnia. [lonsarue o0 upparmonanabHoM yucie. JlecsTuanbie
npUOIMKEHUST HPPALMOHANIBHBIX yuces. CBolcTBa apu(METHUIECKUX KBaJAPATHBIX KOPHEN
U UX NpPUMEHEHHE K TNPeoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUW M BBIYUCICHHUSM.
JIeCTBUTENBHBIC YHCIIA.

CrerneHb ¢ 1enbIM ITOKa3aTeseM 1 e€ cBoiicTBa. CTaHAapTHAs 3alliCh YUCIIA.
AJiredpanyeckue BbIPaKeHHA

KBazgpaTHbIl TpEXWIECH, pPAa3JIOKEHUE KBAJAPATHOIO TPEXWIEHA HA MHOMXUTEIIH.
AnreOpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpanyeckoi qpoou. Crnoxenue,
BBIUMTAHUE, YMHOXXEHHE, JIeJIEHHE alreOpanyeckux apooei. PalimoHanbHble BBIpaXKEHUSIU
uX NMpeoOpa3oBaHUeE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHenue, popMmyiia KOpHel kBajpaTHOTro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHM, CBOASIIMXCS K JMHEHHBIM M KBaapaTHbIM. [Ipocreiimme apoOHO-
palOHAaJIbHbIC YPABHEHHS.

['padmyeckas wHTEpHpeTalys YpaBHEHHA C JBYMsl TNEPEMEHHBIMU U CHUCTEM
JIMHEVHBIX YPABHEHHUM C ABYMs NepeMeHHbIMU. [Ipumepsl pelenns cucTemM HEeJIMHENHBIX
YPAaBHEHUU C IBYMS IIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 anreOpanyeckuM crocodoMm.

YucnmoBble HEpaBEeHCTBA M HMX CBOWCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHEWHbIE HEpAaBEHCTBA C OJHOM mepeMeHHOW. CrucreMbl
JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.
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DyHKIMHA

[Tonsitue pynkuuu. OOnacTh ONpEAETCHUs] U MHOXECTBO 3HAYEHUN (YHKIIUU.

CrniocoOnI 3a1aHus PYHKIIHM.

I'paduk dynkiuu. Urenue cBoiictB dyHknuu mno e€ rpaduky. [Ipumepsl rpadhuxon
GYHKINN, OTPAKAIOIINUX PEATbHBIE TPOIIECCHI.

DYHKITNH, OMMCHIBAIOIINE TIPSIMYIO U 00OPATHYIO MPONOPIIUOHATBHBIC 3aBUCUIMOCTH, HX
rpapuku. Oynaxnun Yy = X%,y = X3,y =x, y=|x|. I'paduueckoe permreHne ypaBHeHU U
CHUCTEM ypaBHEHUH.

9 KJIACC
Yuciia 1 BBIYUCTICHUSA

PanmonaneHpie uncna, HWppaloHajIbHBIE 4YHCIA, KOHEYHbIE M OECKOHEUHBIC
NEeCATUYHBbIE ApoOH. MHOXKECTBO ACHCTBUTENBHBIX UYUCEN, JEHCTBUTEIBHBIE YHMCIA Kak
OECKOHEYHbIE JI€CSITHYHbIE JpoOHU. B3auMHO OZHO3HAYHOE COOTBETCTBHE MEKIY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPIAUHATHOU HPSIMOM.

CpaBHeHHE AEHCTBUTENBHBIX YHCEN, apU(PMETUUECKHE JEHCTBUS C NEHCTBUTEIbHBIMU
YUCIIaMU.

Pa3mepbl 0O0BEKTOB OKPY’KAIOLIEr0 MUPA, JJIUTEIBHOCTD MPOLIECCOBB OKPY KAIOIEM
MHpe.

[TpuOnmx€HHOE 3HAUYEHNE BEIMUYMHBI, TOUHOCTh NMpHUOIKeHnus. OKpyrieHne Yuced.
[IpukuaKa v OLEHKA PE3yIbTATOB BHIYMCICHUMN.

YpaBHeHUs U HEPABEHCTBA

JIuneiiHoe ypaBHeHUE. PelieHne ypaBHEHUN, CBOAAIINXCS K IMHEWHBIM. KBagpaTHoe
ypaBHEHHE. PelieHne ypaBHEHMM, CBOIAIINUXCA K KBAJIPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHns ypaBHEHUN TPEThEN U YETBEPTOM CTENIEHEN
Pa3JI0KEHUEM HA MHOKHUTEIH.

Pemienne  npoOHO-pallMOHANIBHBIX ~ YpaBHEHUW. PellleHHe TEKCTOBBIX — 3ajad
anreOpanyeckuM METOJIOM.

VYpaBHeHue ¢ IByMs MEPEeMEHHBIMU U €ro Tpaduk. Pemenne cucrem nByx JTMHEHHBIX
YPaBHEHUU C ABYyMs NIEPEMEHHBIMU. Perienue cucrem AByX ypaBHEHUN, OHO U3 KOTOPBIX
JMHENHOE, a APyroe — BTopoii crenenu. [ pagudeckas uHTEpIIpeTaIus CUCTEMbl YpaBHEHUN
C ABYMS IIEPEMEHHBIMU.

Pemmenne TeKCTOBBIX 3a/1a4 anredOpanyeckuM crocoooM.
HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nuHENHBIX HEPABEHCTB C OJTHOW NEPEMEHHOU. Pelienue cucrem JIMHEWHBIX
HEpaBEHCTB ¢ OJHOM mnepeMeHHod. KBagpartHele HepaBeHcTBa. ['padumueckas
WHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

DyHKIMHA

KBagparuunas ¢yukuus, e€ rpadguk u cBoiictBa. [lapadosna, KoOopAUHATHI BEPIIMHBI

napadoJibl, OCh CHMMETPHUH TTapadoJIbI.

I'padpuxn Qynkumit: y = £x, y= x+b, y = %, y=x3y=x y=|xl,
U UX CBOMCTBA.



Yucii0BbIe IOCIEI0BATETBHOCTH U NPOTPECCUH

[lonsATE  YKMCIOBOM  NOCJIENOBAaTEIBHOCTH.  3aJaHuE€  IMOCIEAOBATEIBHOCTH
peKyppeHTHON (popMyoit 1 hopmyIIon N-TO YjeHa.

Apudpmernueckas U reomerpuyeckas nporpeccud. @Popmynasl N-TO  WieHa
apu(pMeTUYECKON U TEOMETPUUYECKOM MPOTrpecCrid, CyMMBI IIEPBHIX N YJICHOB.

N300paxkeHne 4ieHOB apu(pMETUIECKON U TEOMETPUIECKON TPOrPECCHI TOUKaMH Ha
KOOPJIMHATHOM TNIOCKOCTH. JIMHENHBIN U SKCIOHEHIMAIBHBIN pOCT. CI105KHBIE TPOLIEHTHI.

HPEIMETHBIE PE3YJIBTATHI

[IpeameTHBIC PE3yNBTATHl OCBOCHHUS MPOTPAMMBI YI€OHOTO KypcakK KOHITY OOydeHUS
B / KJacce:

Yucaa v BbIYUCTICHUSA

BoInonHsaTh, coueTasi yCTHbIC U MUCbMEHHbBIE TPUEMBI, apu(METUYECKHUE JIEHCTBUSIIC
palMOHAIBHBIMUA YK CIIAMH.

Haxonuth 3Ha4eHUS] YMCIIOBBIX BBIPAXKEHUH, MPUMEHITh Pa3HOOOpa3HbIe CIIOCOOBIN
npUEMBI BBIYUCIICHUS 3HAYEHUU JPOOHBIX BBIPAKEHUM, COAEPIKAIIMX OOBIKHOBEHHBIE U
JeCATUYHBIC TPOOH.

[lepexoauTe OT oOmHOM (OpMBI 3amuMcu Yucen K JApyrod (mpeoOpa3oBbIBaTh
JNECATUYHYIO JPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B YACTHOCTUB
OECKOHEUHYIO JIECITUIHYIO APOOB).

CpaBHUBATH U YIOPSIAOUYMBATH PALIMOHAIBHBIC YUCIIA.
OKpyIJsTh 4ncna.

BeIMoMHAT TPUKUAKY U OILIEHKY pe3yJibTaTa BBIYMCICHUM, OIICHKY 3HAYEHUM
YUCJIOBBIX BBIPAXKECHUI. BBINOIHATH [OEUCTBUS €O CTEMNEHSIMU C HaTypaJbHBIMU
MOKA3aTEISIMH.

[IpuMeHsTh NPU3HAKK IEIUMOCTH, Pa3JI0KEHHE HA MHOKUTEIN HATypAIbHBIX YUCET.

Pemats npakTUKO-OPUEHTUPOBAHHBIC 33]1a4d, CBSI3aHHbIE C OTHOUIEHUWEM BEJIMYMH,
MPONOPLUHUOHAIBHOCTBIO BEIMYUH, TPOIIEHTAMU, HHTEPIPETUPOBATH PE3YIbTATHI PELICHUS
3a/1a4 ¢ y4€TOM OTPaHUYCHUM, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBIX OOBHEKTOB.
AaredpanvecKkue BbIpasKeHU s

Ucnonb3oBaTh anreOpandyeckyro TEPMUHOJOTUIO W CHUMBOJIMKY, MPUMEHSTH €€ B
MpoIeCCe OCBOEHHUS YUueOHOIro MaTepuaia.

HaxoauTk 3HaueHns1 0yKBEHHBIX BBIPAXKEHUN TTPU 3aJJaHHBIX 3HAUCHUSIX MIEPEMEHHBIX.

Breimonuate npeoOpa3oBaHusi I1EJOTO BBIPAXEHUS B MHOTOWICH MPUBEACHUEM
MOAOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BrInosHAT, YMHOXKEHHE OJHOYJICHA Ha MHOTOWICH M MHOTOYICHAa Ha MHOTOWICH,
IPUMEHSTH (POPMYITBI KBaJpaTa CyYMMBI M KBaJipaTa pa3HOCTH.

OcylIecTBIATh Pa3ioKEHNE MHOTOWIEHOB Ha MHOKUTEIM C MOMOIIBIO BHIHECEHUSI32
CKOOKM OOIIEero MHOXWTENS, TPYNIMUPOBKH CJIaraeMmbix, MpUMEHEHUs (OpMyT
COKPAIICHHOIO YMHOXEHUS.

[Ipumenaty mnpeoOpa3oBaHWS MHOTOWICHOB IS PEIICHUS PA3IMYHBIX 3a7adu3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHON MTPAKTHUKHU.

HUcnonbs30BaTh CBOMCTBAa CTENEHEM C HATYpAIBHBIMH  IIOKA3aTEIsIMM  JJIS
npeoOpa3oBaHus BbIpAKEHUH.

YpaBHeHUs U HEPABEHCTBA



Pemathb nuHelHbIE ypaBHEHMSI C OJTHOM IEPEMEHHOM, TPUMEHSISI paBUjIa EPEX0AA0T
UCXOJHOIO YpaBHEHUS K PaBHOCWIBLHOMY eMy. [IpoBepsTbh, ABISETCS JM YUCIO KOPHEM
YPaBHEHHUH.

[TpumensTh rpadpuueckre METObl IPU PEIICHNUHN JIUHEWHBIX YPABHEHUIN U UX CUCTEM.

[TonGupath mpuUMepsl Map YUCEI, SBISIOMIUXCS PEIICHUEM JIMHEHHOTO ypaBHEHUSIC
JIBYMsI TIEPEMEHHBIMH.

CtpouTh B KOOPAWMHATHOM IUIOCKOCTH TpaduK IJTUHEHHOTO YpaBHEHHS C JBYMs
NEPEMEHHBIMH, MOJIb3YACh TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemath cuctembl ABYX JTUHEHHBIX YpaBHEHHH C IBYMS EPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBniTh U pelaTh JMHENHOE YpaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHUH 110
YCIIOBHIO 33/1a4, UHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 33/1a4M MOJIyYE€HHBIH
pe3yJbTar.

DOyHKIMHA

N300paxaTh Ha KOOPAMHATHON MPSAMOM TOUYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATAM, JIy4Hd, OTPE3KH, MHTEpPBajbl, 3alUCHIBATH UYHCJIOBBIE MPOMEXKYTKH Ha
aJreOpanveckoM si3bIKeE.

OTmeuaTh B KOOPJIWHATHON TUIOCKOCTH TOYKH TIO 33JaHHBIM KOOPAWHATaM, CTPOHUTH
rpaguku TuHEHHbIX QyHKIME. CTpouTh rpa@uk GyHKIMM Y = |x|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIIMN W3BECTHBIE 3aBUCHMOCTH MEXAY BEIUYMHAMH:
CKOPOCTb, BpEMs, PAacCTOSHUE, II€HA, KOJIHYECTBO, CTOMMOCTH, MPOU3BOAUTEIHHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHre GyHKLIMH 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTts rpadudeckuii cnocod mpecTaBieHrs U aHamu3a UHPopMaIluy, U3BJIEKaTh

Y UHTEPIPETUPOBATH HH(OPMALINIO U3 TPAPHUKOB pealbHbIX MPOLIECCOB U 3aBUCUMOCTEN.

[IpenMeTHBIC pe3ybTaThl OCBOCHUS MPOrPaMMbI YYeOHOT0O Kypca K KOHITY OOydeHUS
B 8 KJ1acce:

YucJia v BbIYHCTECHUA

Hcnonb30BaTh Ha4YAJIbHBIE MPEICTABICHUSI O MHOKECTBE JICMCTBUTEILHBIX YUCETT IS
CpaBHEHMSI, OKPYTJICHHS U BBIYMCICHUH, H300pa)kaTh ICHCTBUTEIbHBIC YHCIIa TOUKAMHU Ha
KOOPJIWHATHOM MPSIMOM.

[TpumMeHsTh OHSATHE apU(PMETHUECKOTO KBAJIPATHOTO KOPHS, HAXOJAUTh KBAaIPATHbHIC
KOPHHU, HCMOJIb3ysl TPH HEOOXOJUMOCTH KAJIBKYJISITOP, BBIMOJHATH MpeoOpa3oBaHUs
BBIPAKECHUM, COJICPIKAINX KBaAPATHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEH.

Ncnonb3oBatTh 3anmucu OONBIINX U MaJIBIX YHCEI C TIOMOIIBIO JECATUYHBIX Ipo0Oei u
crenenent uynciaa 10.

AJuredpanvecKkue BbIpasKeHHUs

[IpuMeHsTh TOHSATHE CTENEHU C IIeJIBIM TOKa3aTejeM, BBIOJIHATh MpeoOpa3oBaHus
BBIPAKECHUH, COJIEPKAIINX CTEIEHU C I[EJIBIM MTOKa3aTEeIIEM.

BeImonHATE TOXIECTBEHHBIC TIPeoOpa3oBaHus pAllMOHANBHBIX BRIPAKCHUITHA OCHOBE
TIpaBHJI JCHCTBUI HAJl MHOTOUYICHAMH U aJITeOPanIeCKUMH APOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUJICH HA MHOKHUTEIIH.

[IpumensaTs npeoOpa3oBaHUs BBIPAKCHUN A PEIICHUS pa3IMYHBIX 3a7a4 M3
MAaTEMATHKH, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.
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YpaBHeHUs U HEPABEHCTBA

Pemlare nuHENHBIE, KBaJpaTHbIC YpPaBHEHUsS W pPAlAOHAJIbHBIC YpPaBHEHUS,
CBOJIALLIAECS K HUM, CUCTEMBI IBYX YPABHEHUH C JBYMS IEPEMEHHBIMU.

[IpoBOaUTH TPOCTEMIINE HMCCIEAOBAHUSA YPAaBHEHUN M CHUCTEM YpPAaBHEHUW, B TOM
yuciae ¢ TNPUMEHEHHEM Trpaduueckux MOpeacTaBieHui (yCTaHaBIUBAaTh, HMEET JIU
YpaBHEHUE WK CUCTEMA YPABHEHUI PEILICHHUS], €CIIM UMEET, TO CKOJIBKO, U IpoYee).

[TepexoauTh OT clOBECHOU (HOPMYTUPOBKHU 3a7a4ydl K €€ anreOpandeckord MOJIEIHC
IIOMOIIIBI0 COCTABJICHUS YPAaBHEHHS WM CUCTEMbl YPAaBHCHUH, HWHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33Ja4M MOJYYEHHBINA PE3yJIbTAT.

[IprMEeHATh CBOWMCTBA YHCIOBBIX HEPABEHCTB ISl CPABHEHHUS, OLICHKH, pEIIaTh
JMHENHBIE HEPABEHCTBA C OJIHOM IMEPEMEHHOM W MX CHCTEMbl, JaBaTh TIpapUUECKyrO
WJUTFOCTPALIAI0 MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIMHA

[lonumaTe ¥ HCMONB30BATh (PYHKIMOHAIBHBIC TMOHATUA U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHUS ), ONIPEIETIATh 3HaUeHUE (PYHKITMH 10 3HAUCHHUIO apTyMEHTa,
OTpeeNsaTh CBOMCTBA (DYHKIIMH 10 €€ TpaduKy.

— . k
Czxpoutsb rpaduku dIeMEHTAPHBIX PYHKIIUN BUJA: Y = oY= x2, y= x3,y = x,

y = |x|, onuchIBaTh CBOMCTBA YMCIIOBOM (YHKIIMHU 10 €€ TpaduKy.

[IpenMeTHBIC pe3yIbTaThl OCBOCHUS MPOrPaMMbI Y4€OHOTO Kypca K KOHITY OOydeHUS
B 9 KJ1acce:

YucJia v BbIYHCTICHUSA

CpaBHMBATH U YIIOPSIOUUBATH PAITMOHATIBHBIE U UPPAIlMOHAJIBHBIC YKCIIa.

Beimonuars apudMeTHdeckue ASHCTBHS ¢ pallMOHAIBHBIMHU YUCIAMHU, COUeTast yCTHBIC
Y TUCbMEHHBIC IPUEMBI, BBIMIOJHATH BRIYMCICHUS C UPPALMOHAIIBHBIMU YHACJIAMH.

Haxonuth 3HaueHUsA CTENEHEW C LEJbIMUA IOKA3aTeJSIMH W KOPHEW, BBIYUCISATH
3HAYEHHS YUCIIOBBIX BBIPAKECHUM.

OKpyriaTh IEMCTBUTEIBHBIE YUCIIA, BBITIOJHATH IPUKUJIKY PE3YJIbTaTa BEIYMCICHUM,
OLICHKY YK CJIOBBIX BBIPAXKECHHUI.

YpaBHeHHs U HEPABEHCTBA

PemaTte nuHENHBICE W KBAaJApAaTHBIE YpPABHEHUS, YPABHEHHMS, CBOJISIIMECS K HHUM,
npocTeime ApoOHO-pallMOHATIBHBIC YPaBHEHUS.

Pemate cucTtemsl IBYX JIMHEHMHBIX YPABHEHUW C JIByMS MEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISCTCS JTUHEUHBIM.

Pemrate TekcToBBIEe 3amaun anreOpandecKuM CIOCOOOM C MOMOIIBIO COCTAaBJICHUS
YPaBHEHUSI WU CUCTEMBI JBYX YPABHEHUM C IBYMs IEPEMEHHBIMH.

IIpoBoauTE IpOCTENIINE HUCCIEAOBAHUS YPABHEHUM U CHCTEM YpPaBHEHHH, B TOM
yucjiae C TpUMEHEeHWeM TrpadUuyecKux TMpeAcTaBieHuil (ycTaHaBIMBAaTh, WMEET JIU
YpaBHEHHE WK CUCTEMa YPABHEHHM PEILICHUS, €CIIM UMEET, TO CKOJIBKO, U Ipoyee).

Pemiats nuHelHbIe HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, M300pakaTh peEIICHUE
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aMUCHIBATH PEIICHUE C IOMOIIBIO CUMBOJIOB.

Pemate cuctemMbl JMHEWHBIX HEPABEHCTB, CUCTEMbBl HEPABEHCTB, BKJIIOYAIOIIUE
KBaJpaTHOE HEPABEHCTBO, M300paKaTh pEIICHUE CHUCTEMbl HEPABEHCTB Ha YHCJIOBOU
MPSMOiA, 3aITUCHIBATh PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp3oBaTh HEPaBCHCTBA IIPpHU PCIICHUHA PAa3JIMYHbIX 3a/a4.
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DyHKIMHA
Pacnio3naBath _ QyHKIMM  U3ydeHHBIX BHJIOB. [fOKa3piBaTh  CcXeMaTHYECKHU

pacmoyio)KeHUEe Ha KOOPAMHATHOM TUIOCKOCTH TpadukoB (yHKIUN Buma: y = £X,
k

y=4x+b y=-,y=axt+bx+c y=2x%y= VX, y = |x| B 3aBHCHMOCTH OT
3HaYeHUH K03 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIUH.

CTpouTts 1 300paxaTbh CXeMaTUUECKU I'paKH KBaJAPAaTUUHbIX (QYHKIHHI,0NUCHIBAT
CBOICTBa KBaJAPAaTUUHBIX PYHKUMHN IO UX rpadukam.

Pacno3HaBaTh KBaJIpaTHMUHYI (QYHKIHIO 1O (opmyne, HOPUBOJIUTH IPUMEPHI
KBaJIpaTUYHBIX (PYHKIMH U3 peanbHOM KU3HU, (PU3UKHU, TEOMETPUU.
YuciioBbIe M0CJIE10BATEIbHOCTH U MPOTPecCHu

Pacno3naBaTh apu(pMETHUECKYI0 M TE€OMETPHUYECKYIO IPOrPECCHUM IpU pa3HBIX
crnoco0ax 3aJaHusl.

BBINONHATE BBIYUCIIEHHS C UCIIONIB30BaHUEM (GOpMYI N-TO WieHa apu(pMETUYECKONU
T€OMETPUYECKON MMPOTPECCUM, CYMMBI IIEPBBIX N YJIEHOB.

N300paxkath wieHbl NOCIEA0BATEIBHOCTH TOYKAMHU Ha KOOPJIMHATHOM INTIOCKOCTH.

Pemate 3amauu, CBS3aHHBIE C YHMCIOBBIMU MOCIEIOBATEIBHOCTSMH, B TOM YHCIIE

3aJ1a4M U3 peajbHOM )KU3HU (C UCTI0IB30BAHUEM KAIBKYJIATOPA, IU(PPOBBIX TEXHOIOTH).



TEMATHYECKOE INTAHUPOBAHHUE7 KJIACC

palOHAJIBHBIX YU CCII.

CreneHb ¢ HaTypaJlbHBIMIIOKA3aTEJIEM.

Pemenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MPOLIEHTHI U3 PeaTbHON MPAKTUKH.
[Ipu3Haku 1eIMMOCTH,pa3IIOKEHUS Ha
MHO>KUTEIHN HATypaTbHBIX YHCET.
PeasibHbIE 3aBUCUMOCTH.

[Ipsimast u oOpaTHas
MPOMOPITUOHAIBHOCTH

Ne Haumenosanue KoanuecTBo 4acoB OcHoOBHOe coiep:KaHue OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS
n/m | pasgenoB uTeM | Bcero | KonTpoabHbie
MPOrpamMmbl padoThI
1 Uucnaun 25 1 [TonsiTHE parMOHAIIBLHOTO YHKCIIA. CucreMaTH3MpPOBATh M 000TramiaTh 3HAHUA 00
BBIYUCIICHHUS. ApudmeTndeckne IeHCTBUS C OOBIKHOBEHHBIX U JICCATUIHBIX JPOOSIX.
PannonaneHbie paloHaIbHBIMU YHCTIAMHU. CpaBHUBATH UM YIIOPSA0YMBATH IPOOH,
qucia CpaBHeHue, yrnopsI0YMBaHNe npeoOpa3oBbIBas MPU HEOOXOAUMOCTH JIECATUYHBIC

IpoOu B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B ICCATHYHEIE,
B YaCTHOCTU B OECKOHEUHYIOJECATUUHYIO APOOb.
IIpumensaTs pa3HooOpa3Hble CIOCOOBI U PUEMBI
BbIYHMCJIEHNUS] 3HAYEHUI JPOOHBIX BhIPAKEHNH,
coJiepKalrx OObIKHOBEHHBIC U IECTHYHBIE IPOOU:
3aMEHSATh MIPU HEOOXOIUMOCTH AECATUYHYIO APOOD
OOBIKHOBEHHON U OOBIKHOBEHHYIO J1I€CATUYHOM,
PUBOIUTHBRIpAXKEHUE K opMe, Hanbosee yaoOHOM Ais
BBIYMCIICHHUH,IPE0OPa30BHIBAThH APOOHBIC BHIPAKECHUS Ha
YMHOXEHHE U JIEICHNE AeCITUUHBIX ApoOei K
JEACTBUSIM C LIEJTBIMU YHCIIAMH.

IIpuBoaMTH YHCI0BbIE H OYKBEHHbIE IPUMEPbI
CTENEHNC HAaTYpaJIbHbIM MOKa3aTelleM, OObIICHISA
3HAQUYE€HMs] OCHOBAHMSI CTETIEHH U MOKa3aTeNsl CTENEHH,
HAXOJUTh 3HAUCHHUS CTereHeH Buaa a" (a — moboe
panuoHaNIbHOE YUCIO, N — HATYPAJIbHOE YHCIIO).
[MonumaTth cMbICI 3anKcH OOJIBIINX YHCEN C TOMOIIbIO
JECSITHUHBIX ApoOeii u creneneit uncna 10, npuMeHSITH
WXB PEATbHBIX CUTYAIHSX.

IIpuMeHSITH IPU3HAKU AEIIUMOCTH, PA3JI0KEHUS Ha
MHOXUTEN HATYPAITbHBIX YHCEIL.

PemaTh 3aga4u Ha 4acTH, MPOLIEHTHI, TPOMOPLIMH, HA
HaxO0KJIeHHUE ApOoOH (MPOIEHTA) OT BETUYHHBI U
BEJIMYUHBI 110 €€ ApoOu (IIPOIeHTY), Ipodu (TIpoLIeHTa),
KOTOPBIM COCTABJISIET OJIHA BEJIMYMHA OT APYTOM.
IIpuBoaNTH, pa30UpaTh, OLEHUBATH PA3JIUYHbIE
pEelIeHNUs,3a1CH PeIIEHU TeKCTOBBIX 3a/1a4.
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Pacno3zHaBaTh M 00bSACHATD, OIIUPAsACh HA
orpezeneHus!, NPSIMO MPONOPIHOHATbHbIE U 00PATHO
MIPOIIOPLIMOHAJIBHBIE 3aBUCUMOCTU MEX]ly BEIMUMHAMY;
NPUBOAUTH MPUMeEPHI 3TUX 3aBUCUMOCTEN U3
pearbHOro MUpPa, U3 IPYTUX YUEOHBIXITPEIMETOB.
Pemath npakTUKO-OpUEHTUPOBAHHBIC 33]]a4l Ha ApoOH,
MPOLEHTHI, IPSAMYIO U 00PATHYIO MPOIOPIHOHATEHOCTH,
IPONOPIUHU

AnreGpandeckue 27 bykBenHbIe BelpakeHus. [lepemennsie. OBanagers anredpanyeckoil TEPMUHOIOTHEN U
BBIPAKECHUS Jonyctumble3HaYeHNS IEPEMEHHBIX. CHUMBOJIUKOH, IPUMEHATH €€ B IIPOLIECCE OCBOCHUS
dopmybl. yueOHOro Marepuaina.
[TpeoOpa3oBaHue OyKBEHHbIX HaxoanTb 3HaueHNs OyKBEHHBIX BbIpaKEHUH IpH
BBIPKEHUH, PACKPBITHE CKOOOK 1 3aJIaHHBIX3HAYEHUSIX OYKB; BBIIIOJIHATH BHIYUCICHUS 110
IPUBEJICHNE TI0JJOOHBIX C1araeMblX. ¢bopmynam.
CBolicTBa cTENEHUC HATYPAJIbHBIM BbinoHATHL peoOpa3oBaHus LENO0r0 BEIPAKEHUSIB
IIOKAa3aTeJIEeM. MHOT'O4JIEH IPUBEJCHUEM MTOJAOOHBIX CIaraeMbIX,
MHOrOo4JIeHBI. PacKpbITHEM CKOOOK.
CrnoxeHue, BBIYUTaHUE, YMHOKECHHE BBINOIHATL YMHOKEHHE OJJHOWIEHA HA MHOTOUIEH U
MHOT'OYJICHOB. MHOTO4JIEHa Ha MHOTO4JIEH, IPUMEHSTh (JOPMYJIbI
@opMyIIbl COKPAILIEHHOTOYMHOKEHHS. KBaJlpaTa CyMMBI U KBaJpaTa pa3HOCTH.
Pa3noxenne MHOrOwIeHOB Ha OcyuiecTBAATH Pa3ioKeHNEe MHOIOYIECHOB HA
MHOKUTENH MHOXHTEIUITYTEM BBIHECEHHS 32 CKOOKH 0011ero
MHOKUTEJS], TPUMEHEHUS POPMYJIbI Pa3HOCTU
KBaJ[paToB, (OPMYI COKPALIEHHOTO YMHOXKEHHSI.
IIpumensTh npeoOpa3zoBaHre MHOTOUJIEHOB IS
pELIeHNApa3INYHbIX 33/1a4 U3 MAaTEMaTUKH, CMEKHBIX
MIPEAMETOB, U3 PEATBHON MTPAKTHUKHU.
3HAKOMMTBCS C HCTOPHEH Pa3BUTUS MATEMATUKH
VYpaBHeHus n 20 VYpaBHeHue, npaBuiIanpeoOpa3oBaHms PemaTe nMHEHHOE ypaBHEHHUE C OJHOUN IEPEMEHHOM,

HCpPAaBCHCTBA

yYpaBHEHHMsI, PABHOCUIILHOCTh YPaBHEHUIA.

JIvHeitHoe ypaBHEHHUE C OTHOU
MIEPEMEHHOM, PEILIEHUE JTUHEUHBIX
ypaBHEeHUH. Pelienune 3a1a4d ¢ moMouipro
YpaBHEHUM.

JIuHeitHoe ypaBHEHHME C JIBYMsI

NpUMeHss NPaBUJIa Iepexo/ia OT UCXOAHOTO
yYpaBHEHHUS K paBHOCUJILHOMY €My 00Jiee TPOCTOro BUIA.
IIpoBepsATs, ABIAETCS T KOHKPETHOE YUCIIO KOPHEM
YPaBHEHMSL.

IHoaGupaTs NpuMep”I 1ap YKcel, IBISIOUNXCS
peLICHUEMIMHEHHOT0 YPaBHEHMSI C IBYMsI
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NEPEMEHHBIMH U €T0 IpauK.
Cucrema AByXJIMHEHHBIX YPaBHEHUM C
JIBYMsI TIEpEMEHHBIMU

MepEMEHHBIMHU.

Ctpoutb B  KOODAWHATHOM  IUIOCKOCTH  Tpaduk
JUHEHHOTO YpaBHEHHS C JBYMSI IE€PEMEHHBIMU;
MOJIB3YSICh TpaduKOM, IPUBOAUTH NMPUMEPHI PEIICHHS
ypaBHEHUSI.

HaxoguTh pemieHue CHCTEMbI JBYX JIMHEHHBIX
YpaBHEHUMC ABYMS IEPEMEHHBIMH.

CocTaBJAITh U peliaTh YPAaBHEHUE UIH CUCTEMY
ypaBHEHUH 10 YCIOBHUIO 33/1a4l, HHTEPIPETUPOBATHB
COOTBETCTBUU C KOHTEKCTOM 33/1a4 TOTyYSHHBIN
pe3yabTaT

Koopaunatsel u 24 Koopaunara Touku Ha NpsSIMO. HM300paxkaTh Ha KOOPIUHATHOM MPSMON TOUYKH,
rpadukH. YucnoBBIETPOMEKYTKH. COOTBETCTBYIOILIME 33JaHHBIM KOOPJIMHATaM, J1y4H,
OyHKIUU Paccrosinue Mexay 1ByMsl TOUKaMH OTPE3KHU,MHTEPBAJIbI; 3aITUCHIBATH UX Ha allreOpandyeckoM
KOOPAMHATHOM MPSIMOM. SI3BIKE.
[IpsiMmoyrosibHas cucTeMa KOOpAMHATHA OTMeuyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH 110
MJIOCKOCTH. 3aJlaHHBIM KOOpAMHATAaM; CTPOUTH IPaUKH HECTOKHBIX
[Tpumepsl rpaduKoB,3aJaHHBIX 3aBUCUMOCTEH, 3aJJaHHBIX (POPMYJIaMH, B TOM YHCJIIE C
dbopmynamu. TTOMOIIIBIO ITU(POBBIX JIAOOPATOPHIA.
Yrenue rpaduKoBpeaIbHBIX IIpumeHsTH, H3y4aTh IPEUMYLIECTBA,
3aBHCUMOCTEH. HHTEPNpPeTHPOBATH rpapuuecKuii cnocod
[TonsTue QyHKIUH. NpeACTaBICHUAN aHAJIN3a Pa3HOOOPa3HOM KU3HEHHON
I'paduk pyHKuHN. nH(popmManuu.
CaoiicTBa (hyHKIMH. OcBauBaTh NOHATHE PYHKLMH, OBJIA1€BATh
Jluneitnast pyHKUUS. (YHKIIMOHATIEHOM TEPMHUHOIOTHEH.
[Toctpoenue rpadukanuHetHON Pacno3naBaTh TuHElHY0 QyHKIHO Y =KX + b,
GyHKIIH. ONHUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAUE€HUN
I'padux GyHKIHIN Y =| X | kodddunrenTos K u b.
Crpouthb rpaguku TMHEHHON QyHKINH, QYHKIUHN Y = |
x|
Hcnoab3oBath uudpoBbie pecypebl Il TOCTPOSHUS
rpaduKoB PYHKIMI 1 U3ydeHUS UX CBOWCTB.
IIpuBOAUTH NTpUMEPHI JIMHEWHBIX 3aBUCHUMOCTEH B
peaJIbHBIXIIPOLIECCAX U SIBICHUSX
[ToBTOpEHME N 6 IToBTOpEHNE OCHOBHBIX NOHITHUIN Bpi0MpaTh, IPUMEHSATH OLIEHUBATH CIIOCO0BI
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00001meHue METO/OB Kypca 7 Kiacca, 00001eHme CpaBHEHHSUMCEI, BHIYUCICHUH, TpeoOpa3oBaHui
3HAHUU BBIPAKEHUM, PEILICHUS] YPABHECHUU.

OcylecTBIATH CAMOKOHTPOJIb BBIITOJTHAEMBIX
JICUCTBUI NCAMONPOBEPKY PE3yiIbTaTa BHIUUCICHUH,
peoOpa3oBaHUiA, TOCTPOCHUH.
Pematsb 3a1a4uu U3 peanbHOMN )XKU3HU, IPUMEHSATH
MaTeMaTH4YeCKHe 3HAHUS [T PELICHNUs 33/1a4 U3
JPYTUXIIPEIMETOB.
PemaTh TeKCTOBBIE 32/1a4H, CPABHUBATH, BLIOMPATH
c1oco0bl pelieHus 3a1a4u

OBIIEE 102

KOJIMYECTBO

YACOB I1O0

I[TPOTPAMME
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8 KIIACC

Ne ni/n

HauMenoBanue
pa3aesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThI

OcHOBHOe coiep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

Yucnaun
BBIYHCIICHUS.
KBagparusle KOpHU

15

KBagparHblil KOpEHb U3 YHCIIA.

[TonsiTre 06 UppallMOHAIBHOM YHCIIE.
JecsiTuuHbie TPUOTUKCHHUS
HMPPALMOHATIbHBIX YHCE.
JlelicTBUTENBbHBIC YHCIIA.

CpaBHEeHHE NEUCTBUTEIBHBIX YUCEL.
YpaBHeHUE BUIA x> = a. CaoiicTBa
apu(pMETHIECKUX KBAIPATHBIX KOPHEH.
[Ipeo6pa3oBaHne YHCIOBBIX BBIPAKECHHIH,
COZAEpKAIIMX KBaJAPATHBIE KOPHU

®opMy/IMpPOBATh ONpeAeIeHre KBAIPaTHOTO KOPHS U3
qucia, apupMETHUECKOro KBaJpaTHOIO KOPHSL.
IIpuMeHATH Onepanuio U3BICYCHNS KBAIPATHOTO KOPHS
U3 YUCJIA, HCHOJIb3YS [TPU HEOOX0IMMOCTH
KAJBKYJIATOP.

OueHuBaTh KBaJpaTHbIE KOPHU LEIBIMHA YUCIAMU U
JECATUYHBIMU APOOSMHU.

CpaBHUBATB U YNOPSA0YMBATH PALlMOHAJIbHBIE U
UPPaLMOHAIIbHBIC YKCIIA, 3aIIMCAHHBIE C IIOMOILLBIO
KBaJPATHBIX KOPHEH.

Hccie1oBaTh ypaBHEHHE X2 = @, HAXOJUTh TOUHBIE 1
npuOmkEHHBIE KOpHU TipH & > 0.

HccaenoBarh cBOMCTBA KBaPaTHBIX KOPHEH, IPOBOAS
YHUCJIOBBIE SKCIIEPUMEHTHI C UCIIOJIb30BaHUEM
KaJIbKYIATOpa(KOMIIBIOTEPA).

Jloka3pIBaTh CBOMCTBA apu(PMETUUECKUX KBAAPATHBIX
KOpHEH; IPUMEHATh UX JJIs IPeoOpa3oBaHMs
BBIPA)KCHUI.

BbInoaHATL Npeodpa3oBaHus BbIPaXKECHUH,
COJIepXKAIIMXKBAIpaTHbIE KOPHU. BbIpaxkaTh nepeMeHHbIE
U3 TE€OMETPUYECKHX U (PU3NYECKUX (POopMyII.
BoruuciasaTs 3HAYEHUs BBIPAXKEHUH, COAEPKAINX
KBaJ[paTHbIE KOPHHU, UCHIOJIB3YS PU HEOOXOMMOCTH
KAJIBKYJIATOD.

Hcnoab3oBath B X0/1€ PEIICHU 3aa4 2JIEMEHTapHBIE
MIPEJICTaBJICHUS], CBA3aHHbIE C MPUOTMKEHHBIMU
3HAYCHUSMUBEIINYMH.

3HAKOMMTBCS € MCTOPHUEH Pa3BUTHS MAaTEMAaTUKU

Yucnan
BBEIYMCIICHUS.

CT@HGHB C IICJIBIM ITOKA3aTCJIEM.
CrangapTHas 3alicb4yucia.

®opmyaMpOBAThH ONpeAeeHre CTEIIEHHU C LETbIM
MTOKA3aTeJIeM.
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CreneHsn C LETBIM

PazMepbl 00bEKTOB OKPYXKAIOLIETO MUPA

Hpe)ICTaBJIﬂTL 3anMCch OOJIBIIMX U MAaJIbIX YHCEll

[I0Ka3aTeIeM (OT a7IeMeHTapHBIX YacTHUIL J0 B CTaHJApTHOM BHJIE.
KOCMHUYECKUXO00BEKTOB), JNIUTETbHOCTh CpaBHUBATB YNCJIA U BEJIMYUHBL,3AMICAHHBIC C
MIPOLIECCOB B OKPYKAKOLIEM MUPE. ucnoinbs3oBanueM cternenu 10.
CBolicTBa cTeleHU C LenbIM Noka3aTtesieM | Mcmob30BaTh 3aMCh YUCEN B CTaHAAPTHOM BUJEAIISA
BBIPQXEHUS pa3MepoB 00BEKTOB, IUTETLHOCTH
IIPOLIECCOB B OKPYXKAIOIIEM MUPE.
D®opMyIHPOBATH, 3ANIMCHIBATH B CHMBOJIMY€CKOI
(hopMe 1 HJUTIOCTPUPOBATH PUMEPAMH CBOICTBa
CTEIEHHUC LEIbIM MOKA3aTEeIIEM.
IIpumeHsATH CBOMicTBA CTENEHU ISl IPEOOPAa30BAHUS
BBIPXKEHUI, COACPIKAUIUX CTEIEHHU C LIEJIbIM
[IOKA3aTeJEeM.
BoInotHATSH 1eiicTBUSA C YMCIIaMU, 3alTUCAHHBIMU B
CTaH/JapTHOM Buje (YMHOKEHHUE, JI€JICHUE, BO3BEICHUEB
CTEIEHb)
Anrebpanyeckue ) KBagparHblil TpEXWIIEH. Pacno3HaBaTh KBaJpaTHBIN TPEXWIEH, yCTAHABINBATh
BBIPAXKECHHUS. Pa3znosxeHue kBaapaTHOTO TPEXWIEHA HA | BO3MOXHOCTb €T0 Pa3JIOAKEHUsI HA MHOKHUTEIIH.
KBanpatublii MHOXHUTEIHN PacknaapiBaTh HA MHOKMTEJIM KBAJIPATHBINA TPEXUIICHC
TPEXUIEH HEOTPUIIATENIbHBIM TUCKPUMHHAHTOM
AnreOpandeckue 15 Anrebpanyeckas 1po0b. JlomycTumblie 3anuceIBaTh anireOpanyeckue Beipakenus. Haxoqurs
BBIPaKCHMUS. 3HAQUYEHMS IEPEMEHHBIX, BXOASIINX 00nacTh onpeeNneHus palliOHATLHOTO BBIPAXKECHHS.
Anrebpanyeckas B ajre0panyecKre BbIpaKeHUsI. BbInoHATHL YUCIIOBBIE TTOJICTAHOBKU U BBIYUCISATH
IpoOb OcHOBHOE CBOWCTBO anredpanyeckon 3Ha4YeHue IpoOHu, B TOM YHCIIE C TOMOIIBIO KAIbKYIATOPA.
npobu. CokpaieHruepooei. ®opmyMpoOBaTh OCHOBHOE CBOWMCTBO alre0panvecKoit
CnoxxeHue, BBIYMUTAaHUE, YMHOKEHUE U JpoOy 1 MPUMEHSATH €ro /Ui mpeoOpa3oBaHus IpoOei.
JieJieHre anredpandyeckux apooeil. BbInoaHATH JeiicTBUA ¢ anredpandeckKuMu Ipo0sMu.
IIpeoOpa3oBaHue BbIpakeHUI, [TpumeHsITh TpeoOpa3oBaHUsI BRIPAKEHUH ISl PEIICHHS
coJiepKalmx aaredopandeckue 1poou 3a/ay.
Boipaxath nepemenHbie u3 Gopmyi (PU3NIECKUX,
T€OMETPUUYECKUX, OMUCHIBAIOIINX ObITOBBIE CUTYAIIMH)
VYpaBHeHus u 15 KBagparnoe ypaBHeHue. Pacno3naBathb KBaJpaTHbIE YpaBHEHUSI.

HEpaBEHCTBA.
KBagparusie
ypaBHEHUS

HenosHoe kBafgpaTHOE ypaBHEHHE.
®opMyiia KOpHEH KBaIpPaTHOTO
YPaBHEHUH.

3anucbiBaTh GOPMYJy KOPHEHN KBaJAPATHOTO
YpaBHEHUS;, peliaTh KBaJApPATHbIe YPABHEHHUS —
TMIOJIHBIE U HETIOJIHBIE.
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Teopema Buera.

Pemenue ypaBHeHuM, CBOISIIMXCS K
KBaJPaTHBIM.

[Ipocreiimme 1poOHO-paIOHATILHBIE
ypaBHEHUSI.

Pemrenne TeKCTOBBIX 3a4a4 € TOMOIIBIO
KBaJpPAaTHBIX YPAaBHEHUI

IIpoBoanTh Npocreiimme UccaeI0BaHUS KBaIPaTHBIX
YpaBHEHUU.

Pemath ypaBHeHUs1, CBOJISIIMECS K KBAAPATHBIM,

C TIOMOIIBIO TIPe0Opa30BaHUI U 3aMEHON TTEPEMEHHOM.
Hao0101aTh ¥ aHAJAM3MPOBATH CBSI3b MEXKIY KOPHIMU U
Koa(duULIMeHTaMH KBaJpaTHOTO ypaBHEHUS.
®opmyampoBaTh TeopeMy Buera, a Taxxe 00paTHYIO -
TEOpEMY, IPUMEHATH 3TU TEOPEMBI JJI PELICHUS 3a]1a4.
Pemath TeKcTOBBIE 321a4H ANTeOpanueCKUM
CIocoOOM: MEPEXOIUTh OT CIOBECHOU (POPMYITHPOBKH
YCIIOBUS 33JJa4MK aIre0panyeckoi Moieiau NyTéM
COCTaBJICHUS] YPABHEHHUSI;pEILIaTh COCTaBICHHOE
YpaBHEHUE; HHTEPIIPETUPOBATH PE3YNbTaT.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHS alNTreOpbl

YpaBHeHuUs 1 13 JIuneliHOE ypaBHEHHE C IBYMS Pacno3HaBaTth JIMHEIHBIE YPABHEHUS C ABYMS
HEPABEHCTBA. NIEPEMEHHBIMHU, €ro rpaduk, mpuMepbl IIEPEMEHHBIMH.
Cucremsl peuieHusl ypaBHEHUH B LENBIX YACIIAX. Crpoutb rpapuKku JMHEWHBIX YPaBHEHUH, B TOM UHCIIE
ypaBHEHUN Pemrenne cucreM ABYX JIMHEWHBIX HCN0/1b3ys HH(pPOBLIE pecypcChl.
YPaBHEHUH C JBYMS IEPEMEHHBIMM. Paszimuare napauiesibHbIE U IEPECEKAIOIINECS NIPSMBIE
IIpuMepsl perieHns CUCTEM HEIMHEMHBIX | 110 UX YPaBHEHHUSM.
YPaBHEHUU C IByMsI IEPEMEHHBIMHU. PemaTb cucTeMbl ABYX JIMHEHHBIX YPABHEHUN C IByMsI
I'paduueckas MHTEpHpeTalUs YpaBHEHUS | [I€PEMEHHBIMH MOICTAHOBKOM U CII0KEHUEM.
C IBYMsI IEPEMEHHBIMU U CHCTEM Pemiate npocTeinme CUCTEMBI, B KOTOPBIX OJTHO U3
JIMHEWHBIX YPABHEHUN C ABYMs YPAaBHEHUU HE SIBJIACTCS JIMHEUHBIM.
IIEPEMEHHBIMHU. IIpuBoauTh rpaguyecKyr0 HHTEPNPETALMIO PEIICHUS
PerreHne TEKCTOBBIX 3a/Ja4 C IOMOILBIO | YPABHEHHUS C IBYMs IEPEMEHHBIMU U CUCTEM YPAaBHEHUN
CUCTEM ypaBHEHUI C ABYMS IEPEMEHHBIMM.
Pemiath TeKCTOBBIE 32/1a4H AIreOpayeCcKUM CrIoco60M
VYpaBHeHUs 1 12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA. ®opMy/IMPOBATh CBOICTBA YNCIOBBIX HEPABEHCTB,

HEPaBEHCTBA.
HepasencrBa

HepaBeHCTBO ¢ 0HOM ITIEPEMEHHOM.
JInneliHble HEpABEHCTBA C OJJTHOMN
IIEPEMEHHON U UX pemeHue. CucTeMbl
JINHEHBIX HEPABEHCTB

C OZHOU ITIEPEMEHHONU UX pELICHUE.
N3o0paxkeHune peneHus JMHSHHOTO

WUTIOCTPUPOBATh UX HAa KOOPANHATHON NIPSIMOH,
AOKa3bIBAThAIT€OpauecKH.

IIpumeHSTH CBOICTBA HEPABEHCTB B X0J1€ PELICHUS
3a1ad.

Pemate JIMHEWHBIC HEPABEHCTBA C OJHOU IIEPEMEHHOM,
n300pakaTh peleHne HEPaBEHCTBA HA YUCIIOBOM MPSMOM.
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HEPaBEHCTBA U UX CUCTEM Ha YHCIIOBOM
MPSMOi1

PemaTh cuctemMbl TMHEWHBIX HEPABEHCTB, H300paXaThb
pELIECHNE CUCTEMbI HEPAaBEHCTB HA YHCIOBOU IPSIMON

OyHKIUN. [onarue QpyHKIUH. Hcnoab30BaTh QYHKIMOHATBHYIO TEPMUHOJIOTHIO
OCHOBHbBIE IOHATUS OO6nacTb onpeAeaeHusIn MHOXKECTBO CHMBOJINKY.
3Ha4YeHUH PYHKLIUH. BoruucasaTs 3HaueHus QyHKIHHA, 3aJaHHBIX GOpMYyJIaMU
Crioco0bl 3amanus QyHKITHA. (pu HEOOXOIUMOCTH MCIIOIB30BaTh KATBKYISITOP);
I'paduk Qysakmum. COCTABJISITH TA0JMIBI 3HAYEHUH QYHKIIHH.
CgoiicTBa GyHKIMH, X OTOOpakeHHe HA | CTPOMTH MO TOYKaM rpaguku ¢ yHKIIHA.
rpaguke OnucepiBaTh CBOiicTBA (DYHKIMH HA OCHOBE €€
rpauuecKoro rnpeacTaBIeHUs.
Hcnoab30BaTh QYHKIMOHATBHYIO TEPMUHOJIOTHIO
CHMBOJINKY.
HceaenoBath npuMepsl TpaguKoB, OTPAKAIOIINX
peasbHbIe MPOLIECCHI U SBICHHUS.
IIpuBoaMTHL NPHMeEPBI IPOLIECCOB U SBJIEHUI C
3aJJaHHBIMH CBOMCTBaMH.
Hcnonb3oBaTh KOMNBIOTEPHBIE MPOTPAMMBI /IS
nocTpoeHus rpaduKoB PyHKIMHA U U3yYeHUs] UX CBOWCTB
@yHKIUN. UreHue u noctpoeHue rpadpukoB Haxoauthb ¢ nomombio rpadgpuka GyHKIIMN 3HAUEHUE
Yucnossle (byHKIMHA. OJIHOHM M3 pacCMaTpUBAEMBIX BEJIMYNH 110 3HAYCHHUIO
byHKIMHA [Ipumeps! rpadukoB GyHKIHH, JIPYTOM.

OTpa)KAIOIIUX PeaTbHbIE IPOLECCHI.
OyHKITUH, OTIUCHIBAIOIIUE MTPSIMYIO U
00paTHYIO NIPONOPLHOHATILHBIE
3aBUCHUMOCTH, UX TpapuKu.

I'paduk pyHKIME Y = X2

Qyuxmay =X,y = X%,y =Vx,y = |x|;
rpaguvecKoe peleHneypaBHCHUH 1
CUCTEM ypaBHEHUH

B HecnoXHBIX cilydasX BbIpamaThb (popmyJion
3aBHMCUMOCTb MEXK/ly BEJIMYMHAMM.

OnuceIBaTh XapakTep U3MEHEHHUS OJIHOM BEJIINYMHBI B
3aBUCUMOCTH OT U3MEHEHUS JPYrOu.

Pacno3naBaTh BUbl H3y4aeMbIX QYHKINH.
IToka3bIBaTh CXEMAaTUYECKH MTOJOKEHNE HA
KOOPJAMHATHOH MJIOCKOCTU TpagukoB QyHKIMHA Buga: y =
Xy =y =Vxy= |x|

Hcnoab3oBath PyHKIHOHAJIBHO-TPApHUUYECKHUE
NpeacTaBJIeHUs U1 PELICHUs U UCCIEI0BaHUs
YPAaBHEHUH U CUCTEM YpaBHEHUM.

IIpuMeHATH HU(PPOBBIE PECYPCHI U1 IOCTPOCHUS

rpadukoB QyHKIHI
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10 [ToBTOpEHME N 6 [ToBTOpEHNE OCHOBHBIX MOHATUN Bui0upaTh, IPUMEHATH, OLIEHUBATH CIOCOOBI
00001IeHHE METO0B KypcoB 7 U 8 KJ1accoB, CpaBHEHHS YMCEJ, BRIYUCIICHHH, TPpeoOpa30BaHUMA
00001IeHre 3HaHU I BBIPAKECHUM, PEILICHUSyPABHEHMI.

OcyecTBIATH CAMOKOHTPOJIb BBIITOJIHIEMbIX
JIEHCTBUM HCaMOIIPOBEPKY pe3yiIbTaTa BEIYUCICHUM,
npeoOpa3oBaHMiA, TOCTPOCHUM.
Pemiath 3a1a4u U3 peajibHOI *KU3HU, TPUMEHATH
MaTeMaTUYeCKUe 3HAHUS 711 pEeLIeHUs 3a]1a4 U3 JPYTUX
IIPEIMETOB.
Pemiath TekcTOBBIE 321a4H, CPABHUBAThH, BLIOUPATH
CNoco0bl penieHus 3a1auu

OBUIEE KOJIMYECTBO 102

YACOBIIO

[TPOTPAMME
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9 KUIACC

Ne n/n| HaumeHoBanue KoanuecTBo 4acoB OcHOBHOE co/iep:KaHue OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS
pasjenoB u TeM | Becero | KoHTpoJibHbIE
MPOrpamMmbl padoThI
1 Hucna u 9 PanmonanpHble unciia,uppatioHalIbHbie | Pa3BUBaTH NMpeacTaBjeHus O YUCIaX: OT MHOXKECTBA
BBIYMCIICHHUS. YKclia, KOHEUHbIe U OECKOHEYHbIE HAaTypaJIbHBIX YUCEJ JO MHOXKECTBA JICHCTBUTEIIbHBIX
JlelicTBUTENbHBIE JECSATUYHBIE TPOOH. YHUCEII.
yucia MHOX€ECTBO I€MCTBUTENBHBIX YUCEIT, O3HAaKOMHTBCSI C BO3MOKHOCTBIO MPEICTABICHUS
JCHCTBUTENLHBIC YUCIIa KaK OECKOHEYHBIC | JCHCTBUTEIHLHOTO YUCIIA KaK OCCKOHEYHOH JTeCATUIHON
JECSITUYHBIE TPOOH. JIpoOH, MPUMEHSITH JECATUYHbIE TPUOTUKCHHUS
B3anMHO 01HO3HaYHOE COOTBETCTBHE palMOHAIBHBIX U UPPALMOHAIBHBIX YHCEIL.
MEXKy MHOYKECTBOM JEHCTBUTEIbHBIX MN300paxkaTh 1eiCTBUTEIbHBIEC YU CIIA TOUKAMHU
4yyCcell U MHOYKECTBOM TOYEK KOOPJIMHATHOM IIPSAMOM.
KOOPJAMHATHOW MPSAMOI. 3anuceIBaTh, CPABHUBATH M YIIOPSA0YHBATH
CpaBHeHUE 1eMCTBUTENBHBIX YUCEI, JICHCTBUTEIIBHBIC YNCIIA.
apudmeTnyeckue AeUCTBUS C BbInoHATH, coueTas yCTHbIE U IMCbMEHHBIE IPUEMBI,
JEUCTBUTEIIbHBIMU YU CIIAMH. apudgMeTHUYeCKHe AeHCTBHUA C PAllHOHATbHBIMU
[TpubnuxEHHOE 3HAUCHNE BEIUYUHBI, YUCJIAMU;HAXOAUTH 3HAYECHUSI CTENIEHEH C LIeJIbIMU
TOYHOCTb MPUOIUKEHHUS. MOKa3aTeJIsIMU U KOPHEH; BBIYUCIAATH 3HAYCHUS
OkpyrieHue yucern. YHCJIOBBIX BBIPAKEHUH.
[Ipukuaka u OLleHKa pe3yJIbTaTOB IHony4yuTs npeacraBjieHne 0 3HAYUMOCTH
BBIYMCIICHUI JIEMCTBUTEIIbHBIX YUCEN B IPAKTUYECKOM 1€ATEIbHOCTH
YeJIOBEKa.
AHATU3UPOBATH U /1€J1aTh BBIBOABI O TOUHOCTH
MIPUOJIMKEHUS JIEHCTBUTEIHLHOTO YKCIa PU PeIIeHUN
3az1ay.
OKpyriasiTh 1€HCTBUTEIbHBIEC YNCIIA, BHINOJIHATH
NPUKUAKY pPe3yIbTaTa BEIUUCICHUHN, OLEHKY 3HAU€HUI
YHCIIOBBIX BBIPAKEHUH.
3HAKOMMTBCS ¢ HCTOPHUEH Pa3BUTHS MATEMATHKHU
2 VYpaBHeHUs 1 14 1 JIuneliHOE ypaBHEHHE. OcBanBaThb, 3alIOMUHATH U IPUMEHATH rpauuecKue

HEpaBEHCTBA.
YpaBHeHus ¢
OJIHOU IIEPEMEHHOMN

Pemenue ypaBHeHUH, CBOIAILIMXCS
K JINHEWHBIM.
KBaznpaTHOe ypaBHEHHUE.

METO/BbI [IpU PELICHUH YPABHEHUN, HEPABEHCTB U UX
CUCTEM.
Pacno3HaBaTh 11e51bIe U IPOOHBIC YPaBHEHHSL.
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PemenneypaBHeHU, CBOIAILINXCS

K KBaJIpaTHBIM.
bukBaznpaTHbleypaBHEHUS.

[Ipumepsl pemieHusi ypaBHEHUM TPETher U
YETBEPTOU CTEIIEHEN Pa3I0KEHUEM Ha
MHOXHUTENH.

Pemenue npoOHO-panimoHaIbHBIX
ypaBHEHUH.

Pemenue TekCcTOBBIX 3a/1a4
anredpandecKuMMETOIOM

PemaTs JiuHeiiHbIe M KBa/IpaTHbIE YPABHEHUS,
YpaBHEHHUS, CBOJASIIUECS K HUM, IPOCTEHIINE TPOOHO-
paloHaIbHbIE YPABHEHUS.

IIpennaraTs BO3MOKHBIE CLIOCOOBI PEIICHUS TEKCTOBBIX
3aj1a4, 00CyKIaTh X U PellaTh TEKCTOBBIE 33/1a4U
pa3HbIMH CIIOCOOAMHU.

3HAKOMMTBCS € MCTOPHUEH Pa3BUTHS MAaTEMaTUKU

VYpaBHeHus u 14 VYpaBHeHue c AByMsaNepeMeHHbIMU U ero OcBauBaTh U NPUMEHSITH PUEMBI PELLICHUSI CUCTEMBbI
HEPABEHCTBA. rpadux. JBYX JIMHEWHBIX YPABHEHUH C IBYMS [IEPEMEHHBIMU U
Cucremsl Cucrema 1ByX JIJMHEHHBIX YpaBHEHUH C CUCTEMBI JIByX YPaBHEHMI, B KOTOPBIX OJIHO YPABHEHHE
yYpaBHEHUN JBYMsI IEPEMEHHBIMU U €€ PEILICHNUE. HESIBIISICTCS JINHEHHBIM.
Pemenwue cucrem aByx ypaBHeHUH, oqHo | Mcmosib30BaTh QyHKIMOHATEHO-TPAQUICCKIEC
13 KOTOPBIX JMHEWHOE, a APYTrO€ — BTOPOH | IPECTaBICHU )i PEeIeHUs U MCCIIel0BAHUSA
CTEIICHHU. YPABHEHUWH CHCTEM.
I'paduueckas MHTEpIIpeTaLUs CUCTEMbl | AHAJIM3HPOBATH TEKCTHI 32124, pelaTh X
YPaBHEHUH C IBYMSI IEPEMEHHBIMH. anredpandeckuM CrocoOOM: MePexoauTh OT CIIOBECHOM
Pemenne TekcTOBBIX 3a1a4 (bOopMyYIHPOBKH yCIOBHUS 33/1a4H K aJre0pandecKkoit
anredpandecKuMcrocooom MOJIETTUIYTEM COCTaBJICHUS CUCTEMbI ypaBHEHUII;
pemaTh COCTABIEHHYIO CHCTEMY YPABHEHMI;
HHTEPIPETHPOBATH PE3YJIbTAT.
3HAKOMHTBCS ¢ MCTOPHEH Pa3BUTHs MaTEMAaTHKU
VYpaBHeHus 1 16 YucnoBble HEPaBEHCTBA U MX CBOWCTBA. Yurarth, 3a11MCHIBATh, IOHUMATh, HHTEPIPETHPOBATH

HEpaBEHCTBA.
HepasencrBa

JInneliHbIC HEPABEHCTBA C OJJHON
IIEPEMEHHONY UX PELICHUE.

CucreMbl TMHENHBIX HEPABEHCTB C OAHOMN
IIEPEMEHHOM U UX pELICHUE.

KBanpaTHble HEpaBEHCTBA U UX PEILICHHUE.
I'padrueckas uHTEpIIpeTaLIUs HEPABEHCTB
U CUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMU

HEPaBEHCTBA; UCIOJIb30BaTh CUMBOJIMKY U
TEPMUHOJIOTHIO.

BbInoaHATH Tpeobpa3oBaHusl HEPABEHCTB,
HCI0JIBL30BATH/IS TPE00pa30BaHUs CBONCTBA YUCIOBBIX
HEPaBEHCTB.

Pacno3HaBaTh TMHENHHBIE U KBAJAPATHBIC HEPABEHCTBA.
Pemare JIMHEVHBIE HEPABEHCTBA, CUCTEMBI JIMHEMHBIX
HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAOIIUX
KBaJIpaTHOE HEPABEHCTBO, U PELIATh UX; 00CYXKIATH
[IOJIyYECHHBIC PEIICHUS.

20




HN300paxaTth pelieHue HEPAaBEHCTBA U CUCTEMBbI
HEPaBEHCTBHA YHCIIOBOU MPSAMOIi, 3alIMChIBATDH PEIICHUE
C TIOMOIIIbIO CUMBOJIOB.

Pemath kBajipaTHbIC HEPABEHCTBA, UCIIOJB3YS
rpaduyecKue mpeacTaBIeHUs.

OcBauBaTh U IPUMEHATH HEPABEHCTBA IPU PEIICHUH
Pa3IMYHBIX 33J1a4, B TOM YUCIIE TPAKTUKO-
OpPUEHTUPOBAHHBIX

OyHKIMH 16 KBangparuunas pyHkuus, e€ rpagux u Pacno3znaBaTh BU/IbI U3y4aeMbIX (PYHKIIMIA;
CBOWCTBA. WLJIIOCTPUPOBATH CXeMATHYeCKH, 00bACHATH
[Tapabona, KOOpAWHATHI BEPIIHHBI pacronio’keHre Ha KOOPAWHATHOM IIIOCKOCTH rpauKoB
napabosibl, 0Cb CHMMETPHUH 1apaloJIbl. dynkumit Buma: y = y =kx,y= kx + b,y = K Y= %,
I'paduku GyHKIHMIL: = y=VEy = *
y =k, y= X, y=vx,y = |x|B 3aBUCHMOCTH OT 3HAUCHHH
y= kx + b, KO3 QUIIMEHTOB; ONUCHIBATh UX CBONCTBA.
ok Pacno3naBaTh KBagpaTHUHYO GYHKIHIO IO PopMyIIe.
y =5 IIpuBoauTHL NPUMeEPBI KBAAPATUYHBIX 3aBUCUMOCTEN U3
y= X, peasbHOM JKU3HU, (PU3UKU, TEOMETPUH.
y= %, BbIsABAATH 1 060011aTh 0COOEHHOCTH rpaduka
y =+/x, KBaJpaTHUHOH QyHKIME Y = ax®> + bx + c.
y = |x]| CTponTh 1 H300pakaTh CXeMATHYECKH TpapUKH
KBaJPaTUIHBIX (DYHKIHIA, 331aHHBIX (HopMyTaMu BUIA
y=axti,y=ax’+qg,y=a(x+p)? y=ax’+bx+c.
AHATU3MPOBATh U NPUMEHATH CBOICTBA H3YYCHHBIX
(byHKUIMN 1715 UX TIOCTPOEHUS, B TOM YHCJIE C TIOMOIIBIO
1M (POBBIX PECYPCOB
Yucinosele 15 [Tonatue uyucnoBoit mocneaoBaTeNbHOCTH. | OcBauBaTh M NPUMEHATH MHCKCHbIE 0003HAUYEHUS,
MOCJIEIOBATEIILHOC 3amaHue MoCciIea0BaTeIbHOCTH CTPOMTH peyeBble BICKA3LIBAHMSA C HCITOJIE30BAaHHEM
TH peKyppeHTHOH Gopmynoii u GopMysoi N- | TEPMUHOJIOTUH, CBA3aHHOM C MOHATHEM

'O 4JICHA.
Apudmernueckas 1 reoMeTpudecKas
IIPOTPECCUMU.

®opmyItel N-TO YieHaapu(HMETHIECKONH U
r€OMETPUUYECKON TPOTrPECCHid, CyMMBI
IIEPBBIX N YWICHOB.

MOCJIeIOBATEIIBHOCTH.
Anaau3upoBats Gopmyiny N-ro dieHa
MOCJIECI0BATEIFHOCTH HITH PEKYPPEHTHYIO (POPMYITY B
BBIYHCJISITH YWICHBI TOCIEA0BATEIHbHOCTEH, 3aIaHHBIX
3TUMU (HOpPMYJIaMHU.

YcTaHaBJIMBATH 3aKOHOMEPHOCTD B IOCTPOCHHUH
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N300pakeHne 4ICHOB apuPMETHICCKON 1
T€OMETPUUYECKON MTPOTPECCUi TOUKaMH Ha
KOOPJIMHATHOM TJIOCKOCTH.

JIMHENHBIN ¥ SKCTIOHEHIIMATBHBIMPOCT.
Cno’xHble IPOLEHTBI

MOCJIEIOBATEIbHOCTH, €CIIH BHIIUCAHBI IEPBBIC
HECKOJIbKOEE UJICHOB.

Pacno3naBaTh apupMeTUYECKYIO U TEOMETPUUYECKYIO
MIPOrPECCUU MPU Pa3HBIX CIIOcO0aX 3a/1aHusl.

Pematsp 3a7auu ¢ ncnoiap3oBaHueM GOpMyIl N-ro 4aeHa
apru(pMETHIECKON U TEOMETPUUECKOU TPOTPECCH, CYMMBI
NEPBBIX N YICHOB.

H300paxkaTh 4ieHbI 10CIEI0BATEILHOCTH TOYKAMUHA
KOOPAWHATHOM MJIOCKOCTH.

PaccmaTpuBaTh mpumMepbl MpoLeccoB U SIBJIEHUI U3
peanbHON JKU3HHW, WDIIOCTPUPYIONIME W3MEHEHHE B
apudmeTryecKoil mporpeccuu, B reOMeTpUUECKOi
IIPOrpeccuu; U300pakaTh COOTBETCTBYIOIINE
3aBHCHUMOCTUTpadUIECKU.

PemaTts 3a1a4u, CBsI3aHHBIE C YHCIOBBIMU
MOCIIE0BATEIHHOCTSAMU, B TOM YHCIIE 33a4U U3
peasibHOM JKHU3HM C UCIIOJIb30BaHUEM IIU(PPOBBIX
TEXHOJIOTHH (JIEKTPOHHBIX TA0JIHUII, TpapUIECKOro
KaJIbKYJISATOpA U T.I1.).

Pemath 3a7a4n Ha CIIOXKHBIE MPOIICHTHI, B TOM YHCTIE
3a]]auu U3 pealbHOW MPAKTUKH (C UCTIONH30BaHUEM
KaJIbKYJIATOPA).

3HAKOMUTHCS C UCTOPHUEH Pa3BUTHSI MATEMATHKH

[ToBTOpEHME,
000011IeHNE,
cucTeMaTu3anus
3HAHUU

18

Yucaa n

BbIYHCJIEHNS (3aM1Ch,CPaBHEHHE,
JEUCTBHS C NEWCTBUTEIEHBIMU YHCIAMH,
qucioBad mpdamas; MMpoOucHTbI, OTHOIICHNA,
MIPOTIOPIIMH; OKPYTIICHUE, TPUOIVIKEHHE,
OIICHKA; PEIICHUETEKCTOBBIX 33124
apu(pMETHIECKUMCIIOCO00M)

OnepupoBarb NOHATHAMM: MHOKECTBO,
MOJIMHO>KECTBO, OIEPALUU Ha/l MHOKECTBAMU;
HCI0JIb30BAaTh rpauuecKoe MpeICTaBICHHEe MHOXKECTB
JUTSL OUCAHUS! peaibHBIX MPOLIECCOB U SIBIICHUH, U
peLIeHNH 3a7a4 U3 APYTUX y4eOHBIX TPEIMETOB.
AKTYaJIM3MpPOBATH TEPMHHOJIOTHIO U OCHOBHbIE
AefcTBHS, CBI3aHHbIE C YUCJIAMM. HATYPaJIbHOE YUCIIO,
IIPOCTOE U COCTABHOE YMCIIA, IETUMOCTh HATYPaJIbHBIX
qucel, IPU3HAKU JETUMOCTH, 1IEJI0€ YUCII0, MOYJIb
YKCIIa,00bIKHOBEHHAS U JACCATUYHAS APOOH,
CTaHJAPTHBIN BUJ YHCIa, apu(METHUECKUI KBaAPATHBIN
KOPEHb.
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BbInoJHATH elcTBUS, CPABHUBATH M YINIOPS/A0YMBATh
qucia, IPeACTaBIIsATh Yhciaa Ha KOOPIUHATHOM MPSIMOii,
OKpPYIJIATH YKCJIA; BHIMOJHATH NPUKUAKY M OLIEHKY
pe3yibTara BBIYMCICHUH.

Pemats TekcTOBBIE 3a]a4M apU(PMETHIESCKUM
crnocoboM. PemiaTs npakTu4eckue 3a1a4u, CoAeprkaline
IIPOLIEHTBL, 0N, YACTH, BHIPAXKAIOIINE 3aBUCUMOCTH:
CKOpPOCTb — BpeMsI — PACCTOSHUE, LIeHAa — KOJINYECTBO —
CTOUMOCTb, 00bEM pabOTHl — BpeMs —
IPOU3BOIUTENBHOCTh TPYAA.

Pa30uparth peanbHble )KU3HEHHbBIE CUTYALIUH,
(opMyIMPOBATH UX HA SI3bIKE MATEMAaTHUKH, HAXOAUTh
pellieHue, IpUMEHssl MaTeMaTUYEeCKUH armapar,
HHTEePNPEeTHPOBATH PE3YJIbTAT

Adaredpanyeckne BbIpaKeHHs
(mpeobpazoBaHue anredOpanvdecKux
BBIPKEHUH, TOMTYCTUMBIC 3HAYCHWS )

OnepupoBaTh NOHATHAMU: CTETICHD C LIEIBIM
noKasaresnem, apuMeTHUeCKU KBaIpaTHbIA KOPEHb,
MHOT'O4JIeH, anredpandeckas 1po0b, TOXIECTBO.
BBINOJIHATH 0CHOBHBIE ACMCTBUSA: BBINOJIHATH PACUETHI
o ¢popmynam, mpeodpa3oBBIBATH IIENIbIE, IPOOHO-
palMoOHaNbHbIE BHIPAXKEHUS U BBIPAKEHUSI C KOPHSIMH,
pean30BbIBATH Pa3I0KEHHE MHOTOUJIEHA HA MHOXKHUTEIH,
B TOM YHCIIE C HCTIOIb30BaHUEM (POPMYI Pa3HOCTH
KBaJpaToOB U KBaJpaTa CYMMBbI U Pa3HOCTH; HAXOJUTh
JOTTYCTUMbIE 3HAYCHHSI IEPEMEHHBIX JIJIS1 IPOOHO-
palMOHAIBHBIX BBIPAKEHNN, KOPHEH.

MoaenupoBaTth ¢ MOMOIILI0 GOPMYIT peabHbIE
MIPOIIECCHI U SIBJICHUS

@yHkumu (MOCTpoeHUE, CBOMCTBA
W3Y4YEeHHBIX (PYHKUUH; rpadudeckoe
pellIeHrEe YpaBHEHUHN U UX CUCTEM)

OnepupoBaTh NOHATUAMM: QYHKIUS, rpaduK
byHKIMYM, HYIU QYHKIUHU, TIPOMEXKYTKU
3HAKOIOCTOSIHCTBA, IPOMEXKYTKH BO3PACTaHMS,
yObIBaHUs1, HaOOJIbIIIEE U HAUMEHBIIIEe 3HAUCHUS
byHKIMN.

AHaJIM3UPOBATh, CPABHUBATH, 00CYK/IAaTh CBONCTBA
(byHKUINH, CTPOUTH UX IPadUKH.

OnepupoBaTh NOHATHSIMM: TIpsIMast
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IPONOPIHUOHATIBHOCTH, 00paTHAs MPOMOPIHUOHAIBHOCTS,
nuHelHas QyHKIUs, KBaapaTudHas GyHKIHs, mapadona,
runepoOona.

Hcnonb3oBaTh rpaduku 171 ONpeeICHUs] CBOMCTB,
IIPOLIECCOB U 3aBUCUMOCTEH, JUIsl pelIeHUs 3a/1a4 U3
IPYTUX y4eOHBIX MPEIMETOB U PEaIbHOM JKU3HH,
MO/IeJHPOBATH C TIOMOIIBIO TPAPHUKOB peaIbHbIC
MIPOLIECCHI U SIBJICHHUSL.

Breipaxkath (popMy1aMH 3aBUCUMOCTH MEXIY
BEJIMYUHAMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102
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YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MNPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

1. Makapsrue F0.H., Munatok H.I'., Hemmkos K.W. u apyrue; moa penakiueit
TemsikoBckoro C.A., Anrebpa, 7 kinacc, AKImoHepHOe 001ecTBO "M3marenscTBo
"IIpocBemienue";

2. Makapsraes O.H., Munarok H.I'., Hemikos K.W. u npyrue; mox pegaknuei
TemsikoBckoro C.A., Anrebpa, 8 kirace, AKimonepHoe o01ecTBo "M3marenscTBo
"IIpocBemienue";

3. Makapsraes FO.H., Munarok H.I'., Hemkos K.W. u npyrue; mox pempaximei
Tenskockoro C.A., Anrebpa, 9 kinacce, AkimoHepHoe o01iecTBo "M3aaTenbcTBO
"IIpocBemienue",;

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. A. Pypyxun: Anrebpa. 7 kinacc. [loypounsie pa3padoTku k yueonuky FO.H.
MakapsiueBa u ap. PI'OC 8-e uza. - M.: BAKO, 2022. - 368 c.

2. Anre0Gpa. 7 knacc. Jlunaktudeckue matepuainl K yueOnuky FO.H. MakaporueBa u
ap. ®I'OC, 7-e uzn. - M.: Ok3amen, 2019. - 192 ¢

3. JI.W. 3BaHud u 1p., TUIAKTHYECKUN MaTepra;

4. YMK no anredpe 8 kiacc, peanu3yromuid yaeOHyIo Iporpammy

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HUHTEPHET

1. https://resh.edu.ru/

2. https://www.yaklass.ru/

3. https://education.yandex.ru/home
4. https://learningapps.org/

5. http://school-collection.edu.ru/
6. http://www.mccme.ru/

7. http://window.edu.ru/

8. https://edu.mob-edu.ru/ui/#/login/
9. http://ege.edu.ru/

10. http://fipi.ru/

11. http://www.neive.by.ru/

12. http://festival.1september.ru/

13. https://oge.sdamgia.ru/

14. https://uchi.ru/

15. https://media.prosv.ru/

16. https://lecta.rosuchebnik.ru/
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