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HOACHUTEJIBHASA 3AIIMCKA

AnreOpa 4BIsSIeTCS OJHMM U3 OINOPHBIX KYpCOB OCHOBHOTO OOLIEro
oOpa3oBaHus: OHa 00ECIeYUBAET U3YUYECHUE IPYTUX TUCHUILUINH, KaK €CTECTBEHHO-
HAy4yHOTO, TaK W TYMaHUTApHOTO IMKJIOB, €€ OCBOEHHWE HEOOXOAMMO JUIs
IPOAOJIKEHUSI 00pa30BaHus U B IIOBCEIHEBHOM kMU3HU. PazButne y oOydaromuxcs
Hay4YHBIX MPEACTAaBICHUI O NPOUCXOXKIEHUU M CYIIHOCTH ainredpanyeckux
abcTpakiuii, cnocode OTpaKeHUsI MaTEMAaTUYECKON HayKOM SIBJICHHUM U MPOIIECCOB
B MpUPOJE U OOIIECTBE, POJIM MATEMaTHUYECKOIO MOJEIMPOBAHUA B HAay4YHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOAUMBIX JI aJaNnTaldyd B COBPEMEHHOM LU(POBOM
obmectBe. M3ydenue anredOpbl oOecreyMBaeT pa3BUTHE YMEHHUS HaOII0/aTh,
CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBILUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTH CBOM JICEWCTBHSI W BBIBOJBI,
bopmynupoBath yTBepxkAeHUS. OCBOEHUE Kypca anre0pbl 00eCIeurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHUS OOYYalolUXCs: OHU HCHOJIB3YIOT JEIYKTUBHBIE U
UHAYKTUBHBIE pacCyXAeHHs, 0000IIeHre U KOHKPETU3AlNI0, a0CTparupoBaHue U
aHasornto.  OOydeHue  anrebpe  mpeamnojaraeT  3HAUUTENbHBIE  00BEM
CaMOCTOSITEJIBHOM ~ JIEATENIBHOCTH OOYyYaroUuxcs, I03TOMY CaMOCTOSTEIbHOE
peleHue 3aa4 ABJISETCs peanu3aleil 1esTeIbHOCTHOTO MIPUHIINIIA 00y4EHHS.

B crpykrype mnporpaMmbl y4eOHOTo Kypca «Anredpa» uisi OCHOBHOIO
oOuiero 0opa3oBaHusi OCHOBHOE MECTO 3aHHMAIOT COJAEPKATEIbHO-METOAHYECKHE
TuHUM: «Yucaa ¥ BbIUUCIEHUD», «AJreOpanyecKkue BhIPAXKEHUN», «YpaBHEHUS U
HepaBeHCTBa», «Dynkiumy. Kaxnas w3 3Tux conaepkKaTeslbHO-METOIUYECKUX
JIMHUM Pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3yUEHHUS Kypca, B3aUMOJEHCTBYS C
ApPyTMMH €ro JHMHUAMU. B Xone wusydeHuss yuyeOHOro Kypca oOydaroImuMmcs
HNPUXOJIUTCS JIOTMUECKU PaCCyXAaTh, UCIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIN
a3blK. B cBSI3M ¢ 3TUM B mporpaMMy y4yeOHOro Kypca «Anreépa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTUKM, IPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3lernax
MaTeMaTHIECKOro 00Opa3oBaHUsS M CIIOCOOCTBYIOIIUE OBJIAJACHUIO 00YYaIOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTeMaTHueckoro s3eika. CopepxaTenpHOM U
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOro Kypca «AnreOpa» SBISETCA €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHuUM «Yucaa W BBIYMCICHHUS» CIY)KAT OCHOBOM  JUIs
JaJIbHEHIIEr0 U3Y4YeHHUs] MAaTEMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYy4aroUIMXcs
JIOTUYECKOT0 MBILIUIEHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMu, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsi IOBCEHEBHON
KU3HU. Pa3BUTHE MOHATUSA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHus
CBSI3aHO C PALMOHAIBHBIMH M HMPPALMOHAIBHBIMH 4YHCIaMH, (OPMHUPOBAHUEM
MIPEACTABICHUA O JEUCTBUTEIBHOM YHCIE. 3aBEpLICHUE OCBOCHHS YHUCIOBOMU
JIMHUU OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHUIO.



Copeprkanue ByX alreOpandecKux JUHUN — «AreOpandecKue BhIPaKEHUSDY
U «YpaBHEHHs] U HEPaBEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTEeMaTHYECKOTO amnmapara, HeoOXOJUMOTO IJsl PEIIeHUs 3aJad MaTeMaTUKH,
CMEXHBIX TPEAMETOB M TMPaKTUKO-OPUCHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOI'O 001iero o0Opa3oBaHMsl Y4Y€OHBIM MaTepHall TPYIIUPYETCS BOKPYT
paIMoOHANTBHBIX BBIpKEHUN. Anredpa JeMOHCTPHPYET 3HaYCHHE MaTeMaTHKU Kak
A3bIKA TSI TIOCTPOEHHUS MaTeMAaTHYECKUX MOJeNiel, ONMUCAaHUs MPOIECCOB H
SABIIEHUN peanpHOro MwHpa. B 3amaum oOydyeHust anrebpe BXOIAT TaKKe
JanbHelllee pa3BUTHE ANTOPUTMUYECKOTO MBIILIIEHUS, HEO0OXO0AUMOro, B
YaCTHOCTH, /I OCBOCHHMS Kypca HWH(OpPMATUKHU, U OBJIQJICHUE HaBbIKAMHU
JIeTyKTUBHBIX paccyxieHuid. [IpeobpasoBanre CUMBOIBHBIX (POpM crIOocOOCTBYET
Pa3BUTHUIO BOOOPaKEHUs, CHOCOOHOCTEM K MAaTEMaTHYECKOMY TBOPUECTBY.

Conepxxanue (GyHKIMOHATBHO-IPAPUUECKON JIMHUU HAIIEJICHO Ha MOJIy4YeHUe
OoOy4aroIIMMUCS 3HAHUW O (PYHKIMSIX KaK BaKHEHIIe MaTeMaTHU4ecKoW MOJEeNu
JUTSL OIIMCaHUSl ¥ UCCIIE0BAHMS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUHN B MPUPOJIE
u obuecTtBe. M3ydyeHne marepuasa CrocoOCTBYET PAa3BUTHIO Yy OOyYaroIIMXCs
YMEHHUS UCIIOJIb30BATh PA3JIMYHBIC BBIPA3UTEIILHBIE CPEACTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CUMBOJIMYECKUE, TpauuecKkue, BHOCUT BKJIaJ B (POPMUPOBaHUE
IIPEACTABICHUN O POJIM MATEMATUKHU B PA3BUTUU LIUBUIN3ALMHU U KYJIbTYPBI.

CornacHo ydeOHOMY IMUlaHy B 7-9 kjnaccax u3ydaercsl y4eOHbId Kypc
«Auredpa», KOTOpBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE pPa3/eiibl COJEP KAHUS:
«Yucna ©  BBIYUCICHUS», «ANTeOpanueckue BBIPAKCHUS», «YPaBHEHHUS U
HEpaBeHCTBa», «DYyHKIIMM.

Ha usyuenue yue6HOro Kypca «Anredbpay» orBogutcs 306 yacoB: B 7 kiacce —
102 yaca (3 yaca B Henento), B 8 kinacce — 102 vaca (3 gaca B Hezeno), B 9 Kiiacce
— 102 yaca (3 yaca B HezeNIO).



COILEPKXAHUE OBYUYEHUA
7 KUIIACC

Yucsia 1 BbIYMCICHUSA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEX0] OT OJHOM (OpMBI 3amucu
npobeii k aApyroil. IloHATHEe panyOHAIBLHOIO YHCHA, 3aluCh, CpPaBHEHUE,
yHOPSAOUYMBAHUE  PAlMOHAIBHBIX  4uceld. Apudmernueckue JIeUCTBHUS €
palMOHAIBHBIMU 4YnciaamMu. Pemenue 3aaad U3 peaJbHON NMPAKTUKU HA YacTH, HA
TPOOH.

CreneHb ¢ HaTypaJbHbIM [IOKa3aTeJeM: OINpeJelieHue, NpeoOpa3oBaHue
BBIPQXEHUI HA OCHOBE OIpeNeeHH s, 3aUCh 00NbIIMX yucel. [IpouenTsl, 3anuch
MPOLEHTOB B BUJE ApoOU U JpoOU B BHUJE MPOLEHTOB. TpH OCHOBHBIE 33Jaud Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaJbHON MTPAKTUKH.

IIpuMeHeHne TNpPU3HAKOB  JEJIMMOCTH, PA3J0KEHUE HA  MHOXKUTEIU
HaTypaJbHBIX YUCEI.

PeanpHple  3aBUCHMMOCTH, B TOM 4HCle IpsiMas U oOpaTHas
MIPONOPLIHOHAIIBHOCTH.

AnredpanvyecKue BbIpaKEeHUA

IlepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOU. [[omycTuMble
3HAYEHUs NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXYy BEJIMYMHAMHA B BUJIE
¢dopmyiibl. Beruncnenus no gpopmynam. [lpeodpazoBanue OyKBEHHbBIX BbIpaXKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia NpeoOpa3oBaHUs CYMM U
IIPOU3BENICHUH, MpaBUjla PaCKPBITUS CKOOOK U MPUBEIECHUS OJOOHBIX ClIaraeMbiX.

CBoliCcTBa CTENEHH C HATyPAJIBHBIM IIOKA3aTEJIEM.

OpHouneHsl 1 MHOTOWIEHbl. CteneHb MHOrowieHa. CiokeHHe, BhIYUTaHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMynbl COKpPAIEHHOIO YMHOXXEHHS: KBaApar
CyMMBl M KBaapar pasHocTu. Popmysia pa3sHOCTH KBaAparoB. Pazmoxenue
MHOI'OYJICHOB
Ha MHOYKUTEJIH.

YpaBHeHUsS U HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YypaBHEHUs, IpaBWia NpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUM.

JIuHelHOE ypaBHEHHE C OJHOW IMEPEMEHHOM, YHCJIO KOPHEW JIMHEWHOTO
YpPaBHEHHUS, pEIICHHE JIMHEHMHBIX ypaBHEeHH. CoOCTaBl€HHE YpaBHEHUH IIO
YCJIOBHIO 3a71a4u. PeleHne TeKCTOBBIX 3a/1a4 ¢ IIOMOILbIO YPAaBHEHUM.

JluneitHoe ypaBHEHHE C JBYMs MepeMEHHBIMU U ero rpaduk. Cucrema AByX
JVHEWHBIX yPaBHEHHMM C JByMs INEPEMEHHBIMU. PemieHue cucrem ypaBHEHHU
crnocoboM TMoACTaHOBKU. [lpuMepsl perieHus TEKCTOBBIX 3aJad C IOMOIIBIO
CUCTEM YPaBHECHUM.

DOyHKIUU

Koopaunara Touku Ha npsmoi. YucioBbIe TPOMEXKYTKU. PaccTosiHne Mex1y
JIBYMS TOYKAMU KOOPJIUHATHOU MPSIMOM.

[IpsimoyrosibHast cucteMa koopauHat, ocu Ox u Oy. Abcuucca U opaAMHATA
TOYKH Ha KOOpJIMHATHOM miockocTu. [IpumMeps! rpadukos, 3a1aHHbIX GopMyIamMHu.



Urenne rpadukoB peanbHbIX 3aBucuMocTei. [lonstue ¢ynkuun. I[paduk
¢bynkuun. CroiicTBa pyHkuii. JIuneiinas ¢pynknus, e€ rpaduk. ['paduk GyHkmm
y = [x|. I'paduyeckoe pemieHne NTMHEWHBIX ypaBHEHUH M CHCTEM JIMHEWHBIX
YpPaBHEHUM.

8 KVIACC

Yucia v BBIYUCICHUA

KBaapatueiii kopeHb u3 uucia. [loHsitue 00 UppalMOHATIBLHOM YHCIE.
JlecsTuunble TpUOIMKEHUST UppallMOHANIbHBIX yncen. CBoiicTBa apuMeTUYECKUX
KBaJIpATHBIX KOPHEW U MX MPUMEHEHHE K TPEoOpPa30BaHUIO YHCIOBBIX BBIPAKEHUMN
Y BBIYUCIICHUSIM. [[€MCTBUTEIBLHBIC YUCIIA.

Crenens ¢ 1enbIM NTOKa3aTeneM U e€ cBoricTBa. CTaHAapTHAS 3aMKCh YHUCIA.

AnredpanvecKue BbIpaKeHUs

KBagpaTHbiii  TpEXuiieH, pa3lioKEHUE KBAaJAPATHOTO  TpEXuieHa  Ha
MHOXHUTEH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO ajureOpanyeckod ApooOwu.
CnoxeHue, BBIYUTAHUE, YMHOXEHHE, [IEJICHHE alreOpandeckux ApoOeH.
PanronanbHbIe BRIPKEHUS U UX TIpeoOpa3oBaHueE.

YpaBHeHHs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, popMyiia KOpHEH KBaJApaTHOTrO ypaBHeHus. TeopeMa
Buera. Pemienue ypaBHEHUHN, CBOIAIIMXCS K JIMHEMHBIM H  KBaJIpPaTHBIM.
[Ipocreiiime qpoOHO-paIMOHAIBHBIC YPaBHEHHUS.

['paduueckas uHTEpIpeTalsl ypaBHEHUIN C IBYMS NIEPEMEHHBIMU M CHUCTEM
JIMHEMHBIX ypPaBHEHUW C JABYMs IIepeMEHHbIMHU. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMSI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3a/1a4 aareOpandyeckuM CrocoOoM.

HUucnoBble HEPABEHCTBA M X CBOMCTBA. HepaBEeHCTBO C OHON NMEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTembl JIMHENHBIX HEPABEHCTB C OJJHOM ITEPEMEHHOM.

DOyHKUNH

[Touarue ¢ynkuuu. OONacTh onpeneNeHus] W MHOXECTBO 3HAYCHUH
¢dbyukiuu. CiocoOsl 3a1aHust GyHKITUH.

I'paduk dynkmuu. Urtenue cpoiictB dyHkmuu mno e€ rpaduky. [Ipumeps
rpadukoB GYyHKIMMA, OTPAKAIOMIUX PEATLHBIE MPOIECCHI.

OyHKIUY, ONUCHIBAOIIME TMPSMYIO U OOpaTHYIO MPOMOPIUOHAIBHBIC
3aBUCHMOCTH, uX rpadukn. ®yHKImA y = x2, y = x3, y = Vx, y=|x|. ['paduueckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHEHUMN.

9 KVIIACC

Yucjia 1 BLIYUCJTICHUSA
PanonanpHbie yKclia, UppalMoOHaIbHbIE YUCila, KOHEYHbIE U OCCKOHEUYHBIE
JeCATUYHbIE ApoOU. MHOXECTBO JIEUCTBUTEIBHBIX YUCEN, ICUCTBUTEIbHBIC YHUCIIA



KaKk OECKOHEUHBbIE eCATUYHBIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEXKJ1Yy MHOKECTBOM JEHUCTBUTEIIBHBIX YUCENT U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHE JCUCTBUTECIBHBIX YHUCEN, AapUPMETHUYCCKHUE JECUCTBHS C
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

Pa3Mepbl 0OBEKTOB OKpYKAIOIIETO MHpA, JJIMTEIBHOCTh MPOIECCOB B
OKPYXarOIIEM MUPE.

[TpubnmxEnHoe 3HaUeHUE BEJIIMYUHBI, TOYHOCTh MPUOMKeHUs. OKpyTrieHue
yucell. [Ipuknuaka u olieHKa pe3yabTaTOB BHIYUCICHUMN.

YpaBHeHUs U HEPABEHCTBA

JInneliHoe ypaBHEeHUE. Pellienrne ypaBHEHNM, CBOISAIINXCS K TMHEUHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHHM, CBOASALIMXCS K KBaAPATHBIM.
bukBanparHoe ypaBHeHue. lIpumMepsl pemieHnsi ypaBHEHUN TPETbE U YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIU.

Pemenue apoOHO-paliMOHANBEHEIX ypaBHEHUH. PemieHne TeKCTOBBIX 3aaad
anreOpanyecKuM METOIOM.

VYpaBHeHUE ¢ JIByMs MEPEMEHHBIMU U €ro rpaduk. PemieHue cucteM IByX
JIMHEWHBIX YPABHEHUI C IBYyMS IIEPEMEHHBIMU. PellieHne cCucTeM IByX ypaBHEHUH,
OJIHO W3 KOTOpPBIX JHMHEHHOE, a Jpyroe — BTOpoM creneHu. ['paduyeckas
MHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Perienrie TEKCTOBBIX 3aJ1au aaredpandyeckuM CrocoooMm.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre JMHEWHBIX HEPABEHCTB C OJHOM IIEpeMEHHOHU. PemieHue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IepemMeHHOW. KBaapaTHble HepaBEeHCTBA.
['paduueckass wHTEepmperanuss HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMS
[IEPEMEHHBIMM.

DOyHKIUHU

KBanparnunas ¢ynkius, e€ rpadpuk u cpoiictBa. [lapaGosa, KOOpAMHATHI
BEPIIMHBI TapadoJibl, 0Ch CHMMETPUU MapaOOJIbI.

I'padukn dyukmmii: y =kx, y=kx + b, y =k/x, y = x3, y = Vx, y = |x| u ux
CBOMCTBA.

YucaoBble MOCJI€10BATEILHOCTH M MPOIPecCHH

[ToHsiTHE YMCIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE MOCJIEA0BATEIBHOCTH
peKkyppeHTHOH hopmyIioi u GopMyIIoi 7-To ujeHa.

Apudmernueckass U TeoMeTpuueckas mnporpeccud. DoOpMylibl #-TO  YIIeHA
apu(PMETUIECKON ¥ T€OMETPUUECKON MPOTPECCU, CYMMBbI TIEPBBIX # YJICHOB.

N300paxkeHne YineHOB apu(METHUECKOW U TEOMETPUYECKON Mporpeccuid
TOYKaMH HAa KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCHOHEHIHAIbHBIM POCT.
CioxHbIE TPOLICHTHI.



IINIAHUPYEMBIE  PE3YJbBTATBI OCBOEHHSA  ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInYHOCTHBIE  pPe3yJbTAThl OCBOCHUS  NIPOrpaMMbl  y4eOHOTO  Kypca
«Anredbpa» XxapaKkTepusyroTCs:

1) naTrpuoTHYeCKOe BOCIIMTAHME:

MPOSIBICHUEM HHTEpeca K IMPOIUIOMY M  HACTOALIEMY POCCHICKON
MAaT€MaTUKH, LEHHOCTHbIM  OTHOIIEHWEM K  JIOCTUXKEHHUSIM  POCCHICKHX
MAaTEMAaTUKOB M POCCHUMCKOM MaTEMaTUUYECKOM WIKOJIbI, K HCIIOJb30BAHUIO 3TUX
JOCTIKEHUN B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEN IPaKJaHWHA U PEANHM3alUU €ro
npaB, IPEICTAaBICHUEM O MATEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, SBJIEHUH, MPOUEAYp pakJaHCKOro obIuiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYXIEHUIO 3THUECKUX MPOOJIEM, CBI3aHHBIX
C TMPaKTUYECKUM TPUMEHEHHEM JIOCTHXKEHUM HayKH, OCO3HAaHUEM Ba)KHOCTHU
MOPIbHO-ITUYECKUX TIPUHITUIIOB B ICSITEILHOCTH YUEHOTO;

3) Tpy10BO€E BOCTIMTAHME:

YCTAaHOBKOM Ha AaKTHUBHOE Y4YacTHE B PEIICHUU MPAKTUUYECKUX 3a4ad
MaTE€MAaTUYECKOM HAIpPaBICHHOCTH, OCO3HAHUEM BAaXKHOCTH MaTEMaTUYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEHM JKM3HM NJIsl YCHENMIHOW TpodeccroHaIbHOM
JESTENBbHOCTA M PA3BUTHEM HEOOXOJIMUMBIX YMEHHM, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOEHUEM WHIUBUTyIBHONU TPACKTOPUH 00pa30BaHUS ¥ )KH3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX OTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K  SMOLMOHAJIBHOMY M  3CTETHYECKOMY  BOCHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEUICHUH, pacCyX ACHU, YMEHHIO BUIETh
MaTeMaTUYeCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 NO3HAHUS:

OpUEHTalMel B JICATEIIBHOCTM HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
NpeJICTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YENIOBEKA, MPUPOJILI U
oOmecTBa, MOHMMAaHMEM MAaTEMaTUYeCKOW HayKu Kak cdepbl 4YeloBEeYECKON
NEATEIbHOCTH, ATAloB €€ Pa3BUTHS W 3HAYUMOCTH JJIS Pa3BUTHS LUBHIM3ALUH,
OBJIJICHUEM SI3BIKOM MAaT€MaTHUKH U MAaTeMaTUYECKOW KyJIbTYypOW KakK CpPeACTBOM
MO3HAHUSI MHPA, OBJIAJICHUEM NPOCTEUIIMMHU HaBbIKAMHU HCCIIEI0BATEIbCKON
NEeSATENbHOCTH;

6) pusnueckoe BocnuTaHue, (GopMHPOBaAHME KYJILTYPbl 310POBbSl H
IMOLMOHAIBHOIO0 0J1arONOJTyYHusi:

TOTOBHOCTBIO MPUMEHATh MaTE€MaTUYECKUE 3HaHUS B HMHTEPECAX CBOETO
3I0pOBbsl, BEIEHHSI  3J0pOBOro  oOpa3a JKM3HM  (3I0pPOBOE  MHUTAHUE,
cOQTaHCUPOBAHHBIM PEXUM 3aHATUM M OTIbIXa, peryjsipHas Qunyeckas



aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBblKa pe(diexkcruu, MNpPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY M TAaKOTO )K€ MpaBa JIPYroro YeJI0BeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTaluell Ha MPUMEHEHNE MATEeMATHYECKUX 3HAHUM JUIS pelueHus 3a1ad
B 00JIACTM COXPAaHHOCTH OKpY>KaroUIel cpeapl, IJIAaHUPOBAHMS MOCTYNKOB U
OLICHKM HUX BO3MOJKHBIX IOCJIEACTBUM [Js1 OKpPYXKaloleld Cpeabl, OCO3HAHHEM
rJI00AJIBHOTO XapaKTepa 3KOJOTUYECKHUX MPOOJIeM U MyTel UX PeLIeHUs;

8) ajanTanusa K M3MEHANIUMCS YCJIOBUSIM COUMAJIBHOW W NMPUPOIHOH
cpeabl:

TOTOBHOCTBIO K JE€HCTBUSIM B YCIIOBUSIX HEOIPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 NMPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUMUTbCA y OPYTHX JIOJAEH, NMpuoOpeTaTb B COBMECTHOW JESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHLIUH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBI0O B (OPMUPOBAHWM HOBBIX 3HAHUWA, B TOM YHCIE
dbopMynIupoBaTh UJIEH, TOHATHSA, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JAEPUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYH)  CUTYyallMlO, BOCIPUHUMATh
CTPECCOBYIO CUTYallMI0 KaK BbI3OB, TPEOYIOLIMHA KOHTPMEpP, KOPPEKTUPOBATH
NpPUHUMAEMble pEIIeHUs] U ACUCTBUS, (OPMYIHPOBATH M OLEHUBATH PUCKU U
HocaeACTBUA, (POPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble JJoruueckue 1eMcTBUS:

BBIBJSITh M XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKK MAaTEeMaTUYECKHUX
OOBEKTOB, TOHSTUNA, OTHOIICHUH MEXIy TMOHITUSIMU, (DOpMyIUpOBaThH
onpeieNieHUs] OHITUH, YCTAaHABIMBATH CYILECTBEHHBIN MPU3HAK Kiaccu(ukaiuy,
OCHOBAHUS JIJIs 000OIIEHUS U CPABHEHMUSI, KpUTEPUU TTPOBOAUMOTO aHAJN3a;
BOCIIPUHUMATh, (POPMYIUPOBATH U TPEOOPA30OBBIBATH CYXKJICHUS: YTBEPAUTEIbHbBIC
U OTpHUIIATENIbHBIC, €IMHUYHbBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

BBIABJISITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aWUMOCBSI3M W MNPOTUBOPEYHUS B
(dakTax, JaHHBIX, HAONIOJACHUAX W YTBEPXKACHUSAX, NpeajaraTb KPUTCPUH s
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JeaTh BBIBOJIBI C  MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX |
WHAYKTHBHBIX YMO3aKIIOUEHUN, YMO3AKJIFOUECHHH 110 aHAJIOTHH;

pa3OupaTh JIOKa3aTEIbCTBA MATEMAaTUYCCKUX YTBEPKICHUN (TpsMble W OT
MPOTUBHOIO), MPOBOAUTH  CAMOCTOSATENIBHO  HECIIOXKHBIE  JOKa3aTeJbCTBa
MaTteMaTU4eCKuX (PaKTOB, BBICTPAMBATh apryMEHTAIUIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CIIOCOO pelieHus: yueOHOU 3aiaun (CpaBHUBATh HECKOJIbKO BapHUAHTOB
peleHus, BbIOMpaTh HauboJiee NOAXOAANUMH C Y4ETOM CaMOCTOATEIBHO
BBIJICTICHHBIX KPUTEPUER).

ba3oBble uccie0BaTe/IbCKue 1€MCTBHUA:



WCIIOJIb30BaTh  BOIPOCHl KaK HCCIEAOBATENIbCKUN WHCTPYMEHT TIO3HAHUS,
dbopMyHUpOBaTh  BONPOCH,  (PUKCHUPYIONIME  MPOTHUBOpEUYHE,  MpodieMy,
CaMOCTOATENFHO YCTAHABIIMBATh HCKOMOE W JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHCHHUE;

MIPOBOJUTH MO CAMOCTOSITENILHO COCTABJIEHHOMY ILJIaHY HECJIOXHBIM IKCIIEPUMEHT,
HEOOJIbIIIOE HCCIIEIOBAHUE IO YCTAaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTHYeCKOTO
00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOi;

CaMOCTOATENbHO (OPMYIUPOBAaTH OOOOIIEHUST W BBIBOJABI 10 pe3yjbTaTam
NPOBENEHHOTO  HAONMIOJIEHUs,  MCCIIEIOBAHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIyYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 000OIIIECHUI;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIpollecca, a TakKe BBIABUTATH
MIPEATNOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBIISAITh ~ HEJOCTATOYHOCTh W W30BITOYHOCTH ~ WMH(OpMAIMM,  JaHHBIX,
HEOOXOMMBIX JIJIS PEIICHHUS 3aa9H;

BBEIOWpATh,  aHAJU3UPOBATh, CHUCTEMATU3UPOBATH W  WHTEPIPETUPOBATH
WH(OPMAITUIO PA3TUIHBIX BUIOB U (JOPM IIPEIACTABIICHHUS,

BBIOMpATh (hopmy mnpencTaBieHUs MHPOPMALMK U WIUTFOCTPUPOBATH pPEIlIaeMble
3aJlayu CXeMaMH, TharpaMMaMu, HTHOU rpauKoi U MX KOMOMHAIIMSIMUY;

OIICHMBATh HAJIEKHOCTh MH(POPMAIIUU 1O KPUTCPUSIM, TPEITIOKCHHBIM YUUTEIEM
Wi cOpMYJIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMmmyHukaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe 1eldCTBUA:

BOCIIPUHUMATh U (DOPMYJIUPOBATh CYXKIACHHUS B COOTBETCTBUU C YCIOBUSMU H
1EeIsIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXAaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX W THUCHMEHHBIX TEKCTax, JaBaTh IMOSICHEHUS IO XOJy pPEIICHUs 3a7adu,
KOMMEHTHPOBATH MOJIYYCHHBIA PE3YIIbTAT;

B XOJ€ OOCYXJEHHs 3a/JaBaThb BOIPOCHI IO CYLIECTBY OOCYKIAEMOMl TEMBI,
npoOJieMbl, peIIaeMoil 3ajau, BBICKA3bIBATh WJEW, HAIlEJIEHHbIE Ha TIOUCK
pEIICHMS, COIMOCTABJIATh CBOM CYXKICHHUS C CYXICHUSAMH JIPYTUX YYaCTHUKOB
auasora, oOHapy>XUBaTh Pa3juyue U CXOJCTBO MO3HUIIUM, B KOPPEKTHOU (opme
(bopMyIUpPOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

OPEACTaBISATh PE3yJNbTaThl PEIICHUS 3aJadyd, SKCIEPUMEHTa, WCCIeI0BaHus,
POEKTa, CaMOCTOATENIHHO BBIOUMPATh (OpMAT BBICTYIUIEHHS C YYETOM 3ajiay
IPE3EHTAIMU U OCOOEHHOCTEH ayIUTOpUH;

NOHUMAaTh M WHCIOJb30BaTh IMPEUMYIIECTBA KOMAHIHOW W HWHAMBUAYaJIbHOM
paboThI MPU PEIICHUH YYECOHBIX MATEMATUYECKUX 3a]1aY;

MPUHUMATh 11€Jb COBMECTHOM JIESTENIbHOCTH, IUIAHUPOBATh OPTraHU3AINIO
COBMECTHOW pPabOTHI, paclpeaeiiarTh BUILI paldOT, JOTOBapUBATHCS, OOCYXIATh
MPOIIECC U PE3YNIbTAT PadOTHI, 0000IaTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TpyHMHoBbIX (opMax paboThl (0OCYXIeHUS, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI U APYTHE), BBITIOJHATH CBOIO 9aCTh pabOTHl M KOOPJIUHUPOBATh
CBOM JCHCTBUSA C JAPYTMMH YJIE€HAMH KOMAHJBI, OIICHMBATh KAa4eCTBO CBOETO
BKJIaJla B OOMMK TPOAYKT IO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YYaCTHHKAMU
B3aUMO/ICHCTBHUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE NeiCTBHSA



Camoopranuzanus:

CaMOCTOATEJIBHO COCTABJIAThH IUIAH, AJITOPUTM PELICHUs 3a/1add (WU €ro 4acTh),
BBIOHMpaTh CHOCOO peHIeHHs C YYETOM HMEIOIIUXCS PecypcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATh BapUAHThl PEIIECHUN C
y4€TOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, YMOIMOHAJIBHBII HHTEJJIEKT:

BJIAJETh CIOCO0aMH CaMONPOBEPKH, CAaMOKOHTpOJS Ipollecca W pe3yJbTara
pelIeHus] MaTeMaTUYEeCKOM 3a1auu;

IPEIBUIETh TPYAHOCTH, KOTOpPbIE MOIYT BO3HHUKHYTH IIPU PEIICHUM 3a/auH,
BHOCUTb KOPPEKTHUBBI B JESATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJCHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTH IIOCTABICHHOM LEIU U
YCJIOBHSIM, OOBSACHATH IPUYHUHBI TOCTHKEHUS WM HETOCTHXKEHUS LI€TU, HAXOIUTh
OLIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OMBITY.

HPEIMETHBIE PE3YJIBTATDBI

K xoHiy oOydeHuss B 7 KJacce oOydarOnuics TOJYYUT CIEAYIOIINe
MpeMETHBIE PE3YIbTaThI:

Yucjia ¥ BBIYUCTICHUA

BoinonHsTh, couyeTass yCTHbIE U TNMHUCbMEHHBIE NPUEMBI, apuPMETHUECKUE
JNEUCTBUS C PAllMOHATbHBIMU YUCIAMU.

HaxonuTe 3HaueHUsT YKMCIOBBIX BBIPAKECHUN, MPUMEHSITh Pa3HOOOpa3HbIC
CrocOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUI TPOOHBIX BBIPAKECHUMN, COMEPIKAIIUX
OOBIKHOBEHHBIE U IECATUYHBIE TPOOH.

[lepexoauTh OT OfHOW (GOPMBI 3alKCH YUCEN K APyrod (mpeoOpa3oBBIBaThH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTHU B OECKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PAllUOHATIbHBIC YUCIIA.

OKpyrisTh yucia.

BBINOMHATh NPUKUAKY U OLEHKY pPEe3yjIbTaTa BHIYMCIICHUHN, OLICHKY 3HAYEHUN
YUCJIOBBIX BBIpaK€HUU. BBIMOIHATE ACHCTBUS CO CTENEHSMHU C HATypajJbHBIMU
NOKa3aTEISIMH.

[IpuMeHATh MPU3HAKYU JETUMOCTH, Pa3I0KEHUE HA MHOKHUTEIN HATyPAIbHBIX
qucen.

Pemiatb mpakTHKO-OPUEHTUPOBAHHBIE 3aJauM, CBSI3aHHBIE C OTHOIIECHUEM
BEJIMYMH, MPONOPLUOHAIBHOCTHIO BEJIUYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl PElICHUs 3a7a4 ¢ YYETOM OTpaHUYEHUM, CBSI3aHHBIX CO CBOWCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AnredOpanyecKue BbIpaKeHUs

Hcnonb30BaTh anredOpandyeckyro TEPMUHOJIOTHUIO U CUMBOJIUKY, IPUMEHSTD €€
B [IPOLIECCE OCBOEHUSI yUeOHOTO MaTepHaIa.

HaxoauTte 3HaueHHss OYKBEHHBIX BBIPAKCHUN NpPH 3aJaHHBIX 3HAYEHUAX
NEPEMEHHBIX.



BrinonHATs mpeoOpa3oBaHus LENOr0 BEIPAXKEHUSI B MHOTOUJIEH MIPUBEICHUEM
MOTI00HBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BBINIOJIHATE  YMHOXEHHE OJHOWIEHA Ha MHOTOWIEH M MHOIO4YIeHa Ha
MHOTOWIEH, IPUMEHSATH (POPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCylecTBIATh PA3T0KEHUE MHOIOYIEHOB HA MHOMXHUTEIM C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENA, TPYHNIUPOBKH  CIIaraeMbIX,
npuMeHeHUs1 (HOPMYJT COKPAILIEHHOTO YMHOKEHHS.

[IpumensThs npeoObpa3oBaHUs MHOTOUJICHOB ISl PEHICHUS Pa3IMYHbIX 3a7a4
U3 MaTeMAaTHUKH, CMEXXHBIX MPEIMETOB, U3 PEaIbHON MPAKTUKH.

Hcrnonb3oBaTh CBOMCTBA CTEMEHEH C HATypalbHBIMU TMOKa3aTeIsIMU IS
peoOpa3zoBaHus BHIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate sMHENHBIE YpaBHEHHMS C OJAHOM IEPEMEHHOW, NMPUMEHSs ITpaBUia
nepexoja OT UCXOJHOI0 YPAaBHEHMS K paBHOCWIbBHOMY emy. IIpoBepATh, siBisercs
JIM YUCIIO KOPHEM YPaBHEHUS.

[IpumensTe rpaduyeckre MeTobl MPU PEIEHUHU JTMHEWHBIX YPAaBHEHUM U HX
CUCTEM.

[logOupaTe npuMepbl Map YHUCEN, SBIAIOMIMXCA PEIICHHEM JIMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPJAUHATHOM IMIIOCKOCTH TpadUK JIMHEHMHOTO ypaBHEHUS C ABYMS
NepeMEHHBIMHU, MOJIb3YSCh TPaUKOM, MPUBOJUTEH TPUMEPHI PEIICHUS YPaBHEHUS.

PemaTte cuctembl IBYX JTUHEHHBIX YPABHEHHUM C IBYMs NIEPEMEHHBIMU, B TOM
qucIie rpa@uiecKu.

CocraBisiTh W peliatb JUHEWHOE YpAaBHEHHE WA CUCTEMY JIMHEWHBIX
YPAaBHEHUN IO YCJIOBHUIO 3aJayd, WHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIy4EHHbIN PEe3yJIbTaT.

DOyHKIUU

N3o0paxath Ha KOOPAUHATHON MPSIMOM TOYKHU, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KU, MHTEPBAJIbl, 3alIUChIBATh YHCIOBbIE IPOMEKYTKU HA
anreOpanyecKoM si3bIKe.

OtMmeyaTh B KOOPJMHATHOM MIIOCKOCTU TOYKH IO 3aJJaHHBIM KOOpJMHATaM,
CTpouTh rpaduku auHeHbIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € TOMOLIBI0 (PYHKIUH M3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMs, pPACCTOSHUE, 1I€Ha, KOJWYECTBO, CTOHUMOCTD,
IPOU3BOIUTEIHLHOCTD, BPEMsi, 00BEM padOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumates Tpaduueckuii croco® TpencTaBleHUS W aHaIM3a WHPOPMAIINH,
W3BJICKATh U MHTEPIPETUPOBATH WHMOPMAITHIO U3 TPAPUKOB pEeaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOydenuss B 8 KkJjacce oOydaronuics TMOJYYUT CIEAYIOLIUE
MpeMETHBIE PE3YIbTaTHhI:
Yucia v BBIYUCICHUA



Hcnonp30BaTh HavallbHbIE MPEACTABICHUS O MHOXECTBE JAEHCTBHUTEIIbHBIX
4yuces IJi1 CPAaBHEHUS, OKPYTJICHHS] U BBIYUCIICHUH, N300pakaTh JIEHUCTBUTEIbHbBIC
4yyCia TOYKaMU Ha KOOPJAWHATHOU MPSAMOM.

[IpuMeHsT, TOHATHE apU(PMETHUUECKOTO KBAJIpPaTHOTO KOPHS, HAXOJIUTh
KBaJ[paTHbIE KOPHU, UCIOJIb3Yysl MPU HEOOXOJUMOCTH KaJbKYJSITOP, BBIIOIHATH
npeoOpa3oBaHUsl BBIPAXKECHUM, COACPKAIMUX KBaJApPAaTHBICE KOPHU, HCIOJIb3YS
CBOWCTBA KOPHEM.

Ncnons3oBaTh 3anmucu OOJIBITUX M MaJIbIX YHUCENI C MOMOIIBIO JECATUYHBIX
npoOeii u creneHeit yucia 10.

AJireOpanyeckue BbIPasKeHUS

[IpyuMeHATP TOHSATHUE CTENEHH C LEJNbIM I[I0KA3aTeJIEM, BBIIOJIHSITh
npeoOpa3oBaHus BeIPAKEHUH, COJEPKAIIUX CTETICHH C IIEJTbIM MTOKa3aTesIeM.

BhITIONHATH TOKIECTBEHHBIE TIPEOOPa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ACHCTBUI HAJ MHOTOUYJICHAMH U AIreOpandecKuMH APOOSIMHU.

PacknaapiBaTh KBaJpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[TpumensTh mpeoOpa3oBaHusl BhIpAXKEHUN JJIsI PEIICHUs Pa3IUYHbIX 33/1a4d U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEaIbHON MPAKTUKHU.

YpaBHeHUsS U HEPABEHCTBA

Pemiaty nuHeiHbIE, KBaJApaTHbIC YpPAaBHEHUS M PallMOHAIbHBIC YpaBHEHUS,
CBOJISIIITUECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IByMS TIEPEMEHHBIMH.

IIpoBOANTE MpOCTEUIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YpPAaBHEHUM, B
TOM YHCJIE C IPUMEHEHUEM TpaduuecKuX MpeacTaBlieHnil (yCTaHABIMBATh, UMEET
Y YpaBHEHUE WJIM CHCTEMA YPAaBHEHUW PEIICHUS, €CIIM HUMEET, TO CKOJIbKO, W
npoyee).

[lepexoauTh OT cioBecHOW (GOpPMYIHUPOBKM 3a7auu K e€ anrebpandeckoit
MOJIEIM C TIOMONIBIO COCTABJIEHUS YPAaBHEHUSI WM CHCTEMbl YpPaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJYUYEHHBIN Pe3yJbTar.

[IpuMeHsT, CBOMCTBA YHUCIOBBIX HEPABEHCTB /IS CPAaBHEHUS, OILICHKU,
peliaTh JMHEWHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOM W HMX CUCTEMBI, /1aBaTh
rpauyecKyr0 WJUTIOCTPALIMI0 MHOXKECTBA pPEIICHUNA HEPaBEHCTBAa, CHUCTEMBbI
HEPABEHCTB.

DyHKUNHA

[loHumaTh U UCHONB30BaTh (HYYHKIMOHAIBHBIE TMOHSTHS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), ONPENeNsITh 3HAUeHHE (DYHKIMHU IO 3HAYCHUIO
apryMeHTa, ONpeeNiATh CBOMCTBAa (GYyHKIMU 10 €€ rpaduKy.

Crtpoutb rpaduku dJIeMEeHTApHBIX (YHKIIMA BUIA:

y=kix,y =x2,y = x3,y = |x|, y = VX, OIHCHIBaTh CBOWCTBA UHCIIOBON
byHKuu 1o e€ rpaduky.

K xoHiy oOydenuss B 9 kJjacce oOydaronuics TMOJYYUT CIEAYIOLIUE
MpEMETHBIE PE3YIIbTATHI:

Yucia v BBIYUCICHUA

CpaBHUBATH U YNOPSAI0YMBATH PAIMOHAJIBHBIC U UPPAIllMOHATLHbBIC YUCIIA.



BomonuaTe apupmeTnueckue JAEWCTBUS C  PAlMOHAIBHBIMH  YHCIIAMH,
coueras YCTHbIE M IIMCBMEHHBIE IPUEMBI, BBIIOJHATH BBIYHMCIECHUS C
MPpaLMOHATIbHBIMH YHCIAMU.

HaxomuTe 3HaueHWs CTENEHEW C LEJbIMHA MOKa3aTeJsIMU W KOPHEH,
BBIYMCIIATH 3HAUEHUS YHCIOBBIX BBIPAXKEHHIA.

OKpyIJisiTh  NEUCTBUTENIBHBIE 4YHUCJA, BBINOJHATH IPUKUIKY pe3ysbTaTa
BBIYMCJICHUH, OLICHKY YMCJIOBBIX BBIPAXKEHUM.

YpaBHeHHs U HEPABEHCTBA

PemaTte nuHENHBIE W KBaJpaTHbBIC YPaBHEHUs, YPABHEHUS, CBOIAIIMECS K
HUM, [IPOCTEHIINE JPOOHO-PALlMOHAIIbHBIE YPABHEHHUS.

Pemare cucreMbl JBYX JMHEHHBIX YpPaBHEHUW C JABYMS IEPEMEHHBIMU U
CUCTEMBI JIBYX YPAaBHEHHM, B KOTOPBIX OJTHO YPABHEHHE HE SIBJIACTCS JIMHEHHBIM.

Pemare TekcTOBBIE 3amaud  anreOpanyecKuM CHocoOOM € TOMOIIBIO
COCTABJICHHSI YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUU C JBYMS IEPEMEHHBIMM.

IIpoBOAMTE MpPOCTEUIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C IPUMEHEHUEM TpapUUeCKUX MPeACTaBICHUN (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUN PELICHUS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

PemaTte nuHelHbIE HEPABEHCTBA, KBaJpaTHblE HEPABEHCTBA, HM300pa)kaTh
pelIeHNE HEPABEHCTB HA YHUCJIOBOM NMPSMOM, 3allMCHIBATh PEIICHUE C MOMOULIBIO
CHUMBOJIOB.

Pemate cucTeMBl JIMHEMHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPaBEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, H300pakaTb pEIIEHWE CHUCTEMbI
HEPABEHCTB HA YMCIIOBOM IIPSAMOM, 3alIMCHIBATh PELIECHUE C IIOMOLIBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MIPU PEILICHUN PA3IUYHbIX 3a]a4.

DOyHKIUHU

Pacnio3HaBaTh (QyHKIMM H3ydyeHHbIX BUIOB. [loka3piBaTh CcXeMaTUYECKU
pacnoyio)KeHMe  Ha  KOOPJAMHATHOM  IJIOCKOCTH  Ipa@uKoB  (yHKIHMA
BUga: Y =kx, y=kx + b,y =k/x, y =ax2 + bx + ¢, y =x3, y =\x, y =|x|, B
3aBUCUMOCTH OT 3HaY€HUN KO3 PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpoutb U U300pakaTh CXEMATHYECKU TpauKU KBAAPATUYHBIX (YHKLIUMH,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIMN MO UX Tpadukam.

Pacno3HaBaTh KBajpaTHUHYH (QYHKLIHIO 1O (opMylie, IPUBOJIUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIMH U3 peanbHOH KU3HU, (PU3UKU, TEOMETPUHU.

YuciioBbIe MOCTEA0BATEILHOCTH H IPOTPEeCCHH

Pacno3HaBaTh apu(MeTHYECKYyI0 U TE€OMETPUYECKYIO MPOTPECCHH TPHU
Pa3HBIX CIIOCO0aX 3a/1aHMUs.

BbIMOMHATS  BBIYMCICHUS C  HCHOJAb30BaHHEM (OpMysaT N-ro 4jaeHa
apu(MeTnyecKoil U TeOMETPUUECKOI MPOTrPecCHii, CyMMbI TIEPBBIX N YJICHOB.

N300paxkath 4j€Hbl MOCIEAOBATEIbBHOCTH TOYKAMU Ha KOOPAMHATHOU
IIJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YMCIOBBIMHM IOCIEIOBATEIBHOCTSIMHU, B TOM
quClie 33J1a4d U3 PEeabHOM JKU3HU (C UCIMOJIb30BAHUEM KaJbKYJISATOPA, HU(PPOBBIX
TEXHOJIOTHUH).






TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC

Ne

HaumeHoBaHue pa3iesioB u

KoaundyecTBo 4acoB

JJIeKTpOHHBIE (IU(PPOBHIE)

n/n TeM MPOrpamMMbl Beero KoHTpoJibHbIe IIpakTnyeckue o0pa3oBaTesbHBIC PeCYpPChl
padoThI padoThI
1 Yucna v BBIYMCIICHUS. 75 1 bu6nmmoreka IJOK
PanmonanpHbIC Ynciia https://m.edsoo.ru/7f415b90
) AnreOpandyecKkre BhIpaKeHUS 27 1 bubnuoreka [JOK
https://m.edsoo.ru/7f415b90
3 VYpaBHEHHS 1 HEPABEHCTBA 20 | bubnuoreka [JOK
https://m.edsoo.ru/7f415b90
4 Koopnunate! u rpadukm. 24 | bubmuorexa [JOK
OyHkImn https://m.edsoo.ru/7f415b90
5 [ToBTOpEHUE 1 00001ICHNE 6 | bubnuorexa [JOK
https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB 102 5 0

[10 TTPOTPAMME




8 KUIACC

HaumeHoBaHMe pa3aesioB U TeM

KoauuyecTBO 4acoB

JuekTpoHHbIe (LU poBbIE)

n/n NPOrpamMmabl Bcero Kontpoabmbre Hparcririeciue o0pa3oBaTeJIbHbIEC pecypchbl
padoThI padoThI
| Yucnaa ¥ BBIYUCIICHUS. 15 bu6nmoreka [IOK
KBaapatubie kopHu https://m.edsoo.ru/7f417af8
) Yucna u BerauciaeHus. CTEneHs ¢ 7 bu6mmoreka LIOK
IEJIBIM TOKa3aTesieM https://m.edsoo.ru/7f417af8
3 AnreOpandecKkue BhIpaXEHUSI. 5 | bubnuorexa [{OK
KBaapathslii Tpéxunen https://m.edsoo.ru/7f417af8
4 AnreGpandecKkue BbIpaXEHUSI. 15 | bubnuoreka [HOK
AnrebGpandeckast ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHEHMs U HEPABEHCTBA. 15 | bubnuoreka LIOK
KBanparnble ypaBHeHHS https://m.edsoo.ru/7{417af8
6 YpaBHEHUS U HEPABEHCTBA. 13 bubnmnoreka LIOK
CucremMbl ypaBHEHUH https://m.edsoo.ru/7f417af8
7 YpaBHEHNS 1 HEPABEHCTBA. 12 | bubnmoreka [JOK
Hepasencrsa https://m.edsoo.ru/7f417af8
2 @yHkuu. OCHOBHBIE TOHATHS 5 bu6mmotexa LIOK
https://m.edsoo.ru/7f417af8
9 Oynkiuu. Yucnoseie GyHKIUN 9 bubnmoreka [JOK
https://m.edsoo.ru/7f417af8
10 [ToBTOpeHue u 06061IeHNE 6 1 bubnmnoreka [{OK
https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10O 102 5 0

[TPOTPAMME




9 KITIACC

Kosmm4yecTBO 4acoB

[TPOI'PAMME

No | HammeHOBaHMe pa3iesioB U TeM duiekTpoHHbIE (I POBHIE)
n/n NPOrpaMMbl Bcero Konrpoubitre Hparrueciue o0pa3oBaTesIbHbIC PeCypPChl
padoTbI padoThI
| Yuca u BBIYUCICHUS. 9 bubmuoreka [JOK
JleficTBUTENBHBIC YHCIIA https://m.edsoo.ru/7f419d08
) YpaBHEHUS Y HEPABEHCTBA. 14 1 but6mmoreka [{OK
YpaBHEHUS ¢ OJHOM TIEPEeMEHHOMI https://m.edsoo.ru/7f419d08
3 YpaBHEHHS 1 HEPABEHCTBA. 14 | bubmuoreka [JOK
CucreMbl ypaBHEHHI https://m.edsoo.ru/7f419d08
4 VYpaBHEHNS 1 HEPABEHCTRBA. 16 | bubmoreka [JOK
HepaBeHncrsa https://m.edsoo.ru/7f419d08
bubnuoreka [JOK
> | Py 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
6 | YucioBsle MOCIEI0BATEILHOCTH 15 1 https://m.edsoo.ru/7419d08
. [ToBTOpEeHnue, o6o0IIEHUE, 18 | bu6anorexa IJOK
cucTeMaTH3alusd 3HAHUI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I1O 102 6 0




YUYEBHO-METOANYECKOE OBECIHEYEHUE OBPA30BATEJIBHOI'O
MNPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YHEHUKA

» AnreGpa, 7 knacc/ MakapsiueB FO.H., Munatok H.I'., Hemkos K.U. u npyrue;
oA penakiuen TensakoBckoro C.A., AkunoHnepHoe o61iecTBo «M31aTeascTBo
«IIpocBenienne»

» AnreGpa, 8 kimacc/ MakapsrueB FO.H., Munarok H.I'., Hemkor K.U. u npyrue;
nox peaakuuen TenskoBckoro C.A., AknnonepHoe o6mecTBo «3naTenscTBo
«IIpocsemienue»

» AnreOpa, 9 knacc/ MakapsiueB FO.H., Munatok H.I'., Hemkos K.U. u npyrue;
oA penakiuein TensakoBckoro C.A., AkunonepHoe o61iecTBo «M31aTeascTBo
«IIpocBenienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Marematuka. Anredpa: 7—9-¢ Kiaacchl: 0a30BBI YPOBEHb: METOIHMYECCKOE
nocobue K npeAMeTHOM TuHuM yuyeOHukoB o anredpe 0. H. Maxkapsruesa, H. T
Munnrok, K. Y. HemkoBa u nap./ — 2 e u3a., crep. — Mocksa: IIpocsenienue,
2023. — 54 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

SKnacc https://www.yaklass.ru/

bubmuoreka [{OK https://educont.ru/

Poccuiickas snexkrponHas mkoua https://resh.edu.ru/

Pemry OI'D https://oge.sdamgia.ru/



