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IMNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBis€TCS OJHUM W3 ONOPHBIX KYpPCOB OCHOBHOIO OOLIEro
oOpa3oBaHMs: OHa O0ECIeUnBaET U3YUCHHUE IPYTUX JAUCLUUIUIMH, KaK €CTeCTBEHHO-
HAy4YHOTrO, TaK M TYMAaHUTAPHOTO IIMKIJIOB, €€ OCBOCHHE HEOO0XOIUMO s
IPOJ0JKEHUs 00pa30BaHus U B MOBCEIHEBHOM >ku3HU. PazButue y oOyyarommxcs
HAyYHbIX MPEJCTABICHUN O TMPOUCXOKACHUM M CYLUIHOCTH aJlreOpanyecKux
a0cTpakiuii, croco0e OTpaKeHHsI MaTeMaTUYECKON HAYKOW SIBJICHUHN U TIPOIECCOB
B NpUpPOJE U OOIIECTBE, POJUM MaTeMaTHUYECKOIO0 MOJECIUPOBAHMS B HAyYHOM
MO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y KayeCTB MBIILIEHUS, HEOOXOAUMBIX JJIs aJjanTalid B COBPEMEHHOM LIU(PPOBOM
oOmectBe. M3yueHue anreOpbl oOecrneynmBaeT pa3BUTHE YMEHHs HAOIIOJaTh,
CpaBHMBaTh, HaXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU JICUCTBHSI U BBIBOJBI,
dbopmynupoBath yrBepxkAcHUS. OCBOEHUE Kypca ajireOpbl 00ecreuynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHNUS OOYYalolUXCs: OHU MCHOJIb3YIOT JENyKTUBHBIE U
UHAYKTUBHBIE pacCyXJeHusi, 0000I1IeHne 1 KOHKPETU3alHio, abcTparupoBaHue u
ananoruto. OOyuenume  anrebpe  TpenanonaraeT  3HAYUTENBHBIA  O0BEM
CaMOCTOATENbHON  JESATENHHOCTH OO0YYaIOIIUXCS, IO3TOMY CaMOCTOSITEIbHOE
pelieHue 3aa4 ABIsieTCs peaau3alren 1eaTeIbHOCTHOrO MPUHIINIA 00yYEHUS.

B crpyktype mnporpammel yuyeOHOro Kypca «Anredpa» sl OCHOBHOTO
o0m1ero o6pa3oBaHNus OCHOBHOE MECTO 3aHMMAIOT COAEPKATeIbHO-METOAUYECKIE
auHMK: «Yucna U BeIYMCIEHUSY, «AJreOpandecKkue BhIpaKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «Dynkuumy. Kaxnas u3 3TUX colepKaTelbHO-METOIUYECKUX
JIMHUM pa3BUBACTCS Ha NMPOTHKEHUU TPEX JIET U3YUYEHUS Kypca, B3AUMOJEHUCTBYS C
ApPYTMMH €ro JHHUAMH. B Xomae wu3yueHuss ydeOHOro Kypca o0OydaromuMmcs
IPUXOAUTCS JOTMYECKU PACCYKJaTh, UCIIOIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBsi3M ¢ 3TUM B mporpammy ydeOHOro Kypca «Airedpa» BKIIOYECHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MpPEACTaBICHHbIE BO BCEX OCHOBHBIX paszjenax
MaTeMaTU4eCKOro o0pa3oBaHusl U CIOCOOCTBYIOIIUE OBJIAJCHUIO OOYyYaIOIIUMUCS
OCHOB  YHHUBEpCaJIbHOIO Maremarudeckoro s3pika. CopepxaTenbHOM U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCA €ro
WHTETPUPOBAHHBIN XapakKTep.

Conepxxanue nuHUM «Yucna M BBIYUCICHHS CIYKUT OCHOBOM ISt
JANbHEMIIEro U3y4YeHUsl MaTEeMAaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOyYarOIIMUXCS
JIOTUYECKOT'0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEAHEBHON
KU3HU. Pa3BUTHE MOHATUSA O YMCIIE HA YPOBHE OCHOBHOI'O OOUIEro 0Opa3zoBaHUs
CBA3aHO C PALMOHAJIBHBIMU W HPPALMOHAIBHBIMU YHUCIAMH, (POPMHUPOBAHUEM



MPEJCTABICHUM O JIEMCTBUTEILHOM YMCIJE. 3aBEPIICHHUE OCBOCHHUS YHCIIOBOU
JIMHUU OTHECEHO K CpeAHeMY 0011eMy 00pa30BaHMUIO.

Copnepxanue IByX anreOpanuecKkux JIMHUN — « AIreOpandecKue BhIPAKCHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Yy OOyHAIOUIUXCS
MaTEMaTUYECKOTO armapara, He0OOXOJAMMOTro I pEelIeHUs 3aJad MaTeMAaTHKH,
CMEXKHBIX TMPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 00I1Iero oOpa3oBaHus Y4Ye€OHBIH MaTepHal TPYNIUPYETCS BOKPYT
palMOHANIbHBIX BhIpaKeHUN. AnreOpa JEMOHCTPUPYET 3HAUECHHUE MAaTEeMaTUKHU KakK
SI3bIKA I TOCTPOCHUSI MATEMATUYECKUX MOJIENEH, OMUCAaHHS MPOIECCOB H
SBJICHUM peanpHOrOo Mupa. B 3amaum oOydeHust anredpe BXOIAT TaKkKe
JanbHeilee pa3BUTHE AJNTOPUTMUYECKOrO MBIIUICHUS, HE0O0XO0AUMOro, B
YaCTHOCTH, JJIsI OCBOCHHSI Kypca HWH(POPMATHKHU, W OBJAJCHHUE HaBBIKAMHU
JNENYyKTUBHBIX paccyxkaeHuit. [IpeoOpazoBanre cCUMBOJBHBIX (DOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHUS, CIOCOOHOCTEH K MAaTEMAaTHIECKOMY TBOPYECTRY.

Conepsxanue GyHKIMOHATHHO-TPAPUIECKON TMHUN HAIIEJICHO HA MOJIy4YeHUE
oOyyJaronMMucs 3HaHui 0 (PYHKIMSAX KaK Ba)KHEHIIeH MaTeMaTudyecKol MOJAeNu
JUISl OTMCAHUsSI U MCCJIe0BaHUsI PA3HOOOPA3HBIX MPOIECCOB U SIBICHUM B MPUPOJIC
u obOmectBe. M3yueHne marepmania CIOCOOCTBYET PAa3BUTHIO Y OOYUYaIOIIUXCS
YMEHHUSI UCTIOIb30BaTh Pa3JINUHbIE BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CJIOBECHBIEC, CHMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOpMHpPOBAHHUE
MpeACTaBICHUM O POJIM MAaTEMATHUKHU B PA3BUTUU IUBUIIU3AIMHU U KYJIbTYPBHI.

CornacHo ydeOHOMY IlaHy B 7-9 KJjaccax wH3ydaeTcsi y4EOHBIM Kypc
«AnreOpa», KOTOPBIM BKIIOYAET CIEAYIONIME OCHOBHBIE Pa3/eNibl COACPIKAHUS:
«Yucna ¥ BBUHUCICHUS», «ANreOpanuyeckue BBIPAKEHUSD, «YpaBHEHUS U
HEpPaBEHCTBa», « DyHKINW.

Ha usydenue yueGHoro kypca «Anredpa» oroaurcs 306 dyaco: B 7 kiacce
— 102 gaca (3 ygaca B Hemeno), B 8 kimacce — 102 gaca (3 yaca B Heaeno), B 9
kiacce — 102 yaca (3 yaca B Hezento).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JECSITHYHBIE, NEPEXO] OT OJHON (HOpPMBI 3amucu
npobeit k apyrou. IloHATHEe panMOHAIBLHOTO YHCHA, 3aluCh, CPAaBHEHHE,
yOOpSA0UMBAHUE  PALMOHAIBHBIX  4Yuced. Apudmernyeckue JEHCTBUSA C
palMOHAJIBHBIMU 4YnciIaMu. PemeHue 3aaad U3 peaylbHOW NMPAKTUKU HA 4YacTH, HA
TpoOu.

CreneHb C HaTypaJbHbIM IOKa3aTeJeM: OIpeAesieHne, NpeoOpa3oBaHUe
BBIpQXXEHHUI Ha OCHOBE OIpe/IeIeHH s, 3auCh 00NbIINX uncenl. [IporeHTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U JpoOU B BUJE MPOLEHTOB. TpU OCHOBHBIE 33Ja4l Ha
IIPOLIEHTHI, PELIEHUE 3a7a4 U3 PEaIbHON IPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, pA3j0KEHHE HA  MHOXHUTEIU
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM  4YHclIe TmpsMas ©  oOpaTHas
IPONOPLIMOHAIIEHOCTH.

AuredpanvecKue BbIPpAKEHUA

[IepemeHHBIE, YNCITOBOE 3HAYEHUE BBIPAKEHUSA C NEPEMEHHOU. JlomycTUMBIe
3Ha4YeHUs nepeMeHHbIX. [IpeacraBnenne 3aBUCUMOCTH MEXAY BEIUYMHAMU B BUJIE
dbopmybl. Beraucnenus no popmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAXKEHUS, MpaBuja MpeoOpa3oBaHUsI CYMM U
IPOU3BEIACHUM, MPaBUIa PACKPBITHS CKOOOK U MPUBEEHUS MOJAOOHBIX ClIaraeMblX.

CBolicTBa CTENEHH C HATYPAJIbHBIM MTOKA3aTEJIEM.

OpnHounensl 1 MHOrowieHsl. Crenenp MHorounaeHa. Cio)keHue, BbIYUTaHUE,
YMHOKEHHE MHOTIOWICHOB. @OpMyIsbl COKPAIIEHHOIO YMHOMKEHHS: KBaJpar
CyMMBl M KBagpaT pasHocTu. Popmysia pa3HOCTH KBaaparoB. PazmoxkeHue
MHOI'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, IMpaBuia MpeoOpa3oBaHUs YypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHUH.

JIluHentHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHCIIO KOPHEH JIMHEHHOIO
YPaBHEHMs, pELICHHWE JIMHEWHBIX ypaBHEHHU. COCTaBIECHHE YpPaBHEHUH IIO
YCJIOBHIO 3a7a4u. Penenne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPaBHEHUM.

JIuneliHOe ypaBHEHHE C ABYMs NEPEMEHHBIMH U ero rpaduk. Cucrema IByX
JIMHEMHBIX YPaBHEHUW C JBYMs IIEpEMEHHbIMU. PemeHune cucreM ypaBHEHHM
Ccroco0OM MOACTaHOBKU. IIpumepbl peleHuss TEKCTOBBIX 3a/ady C IOMOIIbIO
CHUCTEM YPaBHECHUM.

DOyHKIMHA



Koopannara Toukn Ha npsMoi. YucnoBbele npoMexyTKU. PaccTosHue mexay
JIBYMSI TOUKaMHU KOOPJUHATHOU MPSIMOH.

[TpsimoyrosibHasi cucteMa koopauHat, ocu Ox u Oy. Alcuucca U opJuHaTa
TOYKH Ha KOOPAMHATHOM MI0CcKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpaduxoB peanbHbIXx 3aBucuMocteil. [lonstue dynkuun. [paduk
¢bynkuuu. CoiicTBa pyHkuuil. JIunelinas ¢pynkuus, e€ rpapuk. ['paduk QyHkiuum
y = |x|. 'paduueckoe perieHre JHWHEWHBIX YPAaBHEHUW U CHUCTEM JIMHEHHBIX
YPaBHEHH.

8 KUIACC

Yuciia 1 BBIYUCTICHUSA

KBagpatubeiii kopenb u3 uucia. [loHaTrue o0 uUppalMOHATIBLHOM YHCIIE.
Hecstuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBoiicTBa apuMeTHIecKux
KBa/IPATHBIX KOPHEW U MX MPUMEHEHHE K MPeoOPa30BAHUIO YMCIOBBIX BhIPAKEHUN
Y BBIUHCJIEHUAM. JIeHCTBUTEIIBHBIE YUCIIA.

Crenens ¢ 1enbIM OKazaTeaeM U e€ cBoiicTBa. CTaHaapTHAs 3aMKcCh YUCIa.

Auire0OpanvecKue BhIPpaKeHUA

KBagpaTHplii  TpEXwieH, pas3loKEHHE KBAaJPATHOIO TpPEXWIEHA Ha
MHOXHUTEJIH.

Anrebpandeckas Jpodb. OCHOBHOE CBOMCTBO ajredOpanveckoil apoowu.
CnoxxeHrie, BBIYMTAaHUE, YMHOXCHHE, JCJICHHEe anreOpandyeckux JpoOeH.
PanmonanbsHbIe BRIpaXEHUS U UX MPE0Opa3OBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMylia KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiine poOHO-palMOHANbHBIE YPABHEHUSI.

I'paduueckas mHTEepnpeTanysi ypaBHEHU C ABYMSI IEPEMEHHBIMU U CUCTEM
JMHEWHBIX YpaBHEHUU C JBYMS IEepeMEHHbIMHU. lIpuMepnl pelieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TekCcTOBBIX 3aa4 anreOpandecKuM CIiocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWMCTBA. HepaBEeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCHNIBHOCTE HepaBeHCTB. JIMHEHHbIE HEpaBEHCTBA C OJHON NEPEMEHHOM.
Cucrembl IMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DOyHKUUHA

[Tonsitue ¢ynkuuu. OOMACTH ONpeNeNeHus] U MHOXECTBO 3HAYCHUU
¢dbynkuuu. CiocoOsbl 3a1anus QyHKITUH.

I'padux dynakmuu. Utenue cBoiictB (yHkiuu no e€ rpaduky. [Ipumeps
rpadukoB pyHKINN, OTpaKAIOIIUX PEAbHBIE MPOIIECCHI.



OyHKIUKA, ONMUCHIBAOIIME TIPAMYIO ¥ OOpaTHYIO TPONOPIIMOHATILHBIC
3aBHCHMOCTH, HX rpaduxu. Oyukimn y = x2, y = x3, y = \x, y=|x|. Ipadudeckoe
pelIeHUE yPaBHEHUN U CUCTEM YPABHECHUMU.

9 KJIACC

Yuciia ¥ BbIYHCICHUSA

PaunoHnansHble yucia, UppallMOHAIbHbIE YUCIA, KOHEYHbIE U OECKOHEYHbIE
JeCATUYHbIE 1poOH. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YUCIIA
Kak OECKOHEUYHbIE JeCATHYHbIE JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEXKy MHOKECTBOM JE€HCTBUTEIBHBIX YACEII U KOOPAUHATHOM IIPSAMOM.

CpaBHEHHME JI€MCTBUTENIbHBIX 4HCEN, apU(PMETUUYECKUE JIEUCTBUS C
JNEUCTBUTENBHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKPY’KAIOLIETO MHpa, AJIUTEIBHOCTh TMPOIECCOB B
OKpY’KaroIlleM MUpE.

[TpuOnmxE€HHOE 3HaAUEHUE BEJIMYUHBI, TOYHOCTh NpUOIMxKeHus. OKpyTieHue
yucen. [Ipuknaka u oneHka pe3ybTaTOB BEIYUCIEHUN.

YpaBHeHMs U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEeHUM, CBOASIUXCSA K TUHEUHBIM.

KBagpatHoe ypaBHeHMe. PellieHre ypaBHEHUN, CBOASAIIUXCS K KBaApaTHBIM.
buksanpatHoe ypaBHeHue. [IpumMepsl pelieHust ypaBHEHUNW TPETbEU U 4ETBEPTOU
CTETICHEH PA3JI0KEHUEM HA MHOXKUTEIIH.

Pemenne apoOHO-palMoHaIbHBIX ypaBHEHUU. PelieHHMe TEKCTOBBIX 3ajad
anredpanvyeckuM METOJIOM.

VYpaBHeHHE ¢ ABYMsI NEPEMEHHBIMU U €ro rpaduk. PerieHue cuctem IBYX
JIMHENHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. PellleHue cucTeM IByX YpaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi creneHu. ['paduueckas
WHTEPIIPETALNs] CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a1a4 alredpanyeckum crocooom.

Yucnosele HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OAHOW NEpeMEHHOM. PemeHne cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBamgpaTHele HepaBeHCTBA.
I'padmyeckas uHTEpIHpeTalnus HEPAaBEHCTB M CHCTEM HEPABEHCTB C JBYyMs
IIEPEMEHHBIMH.

DOyHKUUA

KBanpatuunas ¢yskius, €€ rpapuk u cBoictBa. [lapa®ona, xoopaMHATHI
BEPIIMHBI TapadOoJIbl, 0Ch CAMMETPHUH MMAPAOOJIBI.

Ipaduxu pynxmmii: v = kx, y =kx + b, y =k/x, y=x3, y =Vx, y = [x| ,  ux
CBOMICTBA.

YucJioBbIC MOCIEI0BATEILHOCTH U MIPOrPecCUy



[TonsAiTHE YMCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE IIOCIEHOBATEIBHOCTH
peKyppeHTHOH hopmyToit u popmyIoit n-ro wieHa.

ApudmeTrnueckas M reoMerpuueckas mnporpeccuu. @OpMysbl 7-TO 4jIeHa
apu(pMETUIECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IIEPBBIX 71 YJICHOB.

N300pakeHne 4YJIEHOB apU(PMETUUYECKON K T€OMETPUYECKON Mporpeccuit
TOYKaMH HAa KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIA U DKCIIOHEHILIMAJIBbHBIA POCT.
CI10%HBIE TPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA I[IPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJbTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«Anre0Opa» XapaKTepU3yIOTCSI:

1) naTrpuoTHYECKOE BOCTIMTAHME:

IIPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH, LEHHOCTHBIM OTHOUIEHMEM K  JOCTVIKECHHSIM  POCCHMCKHX
MAaT€MaTHKOB U POCCUMCKOW MaTEMATHYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THUX
JOCTHKEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpakIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO 00S13aHHOCTEN TpaXKAaHUHA U pealn3aluu ero
npaB, TMpPEICTaBICHHEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp TpakJaHCKOro odiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKUX TPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKHUM IPUMECHEHUEM JIOCTMIKEHHM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIbHO-3THYECKUX IPUHIHUIIOB B IESITENBHOCTH YYEHOTO;

3) TpyZ10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PpEIICHUH NPAKTUYECKUX 3aaad
MaTeMaTU4YECKOW HAaIMpPaBICHHOCTH, OCO3HAHWMEM Ba)XHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsl HAa TMPOTSHKEHUM BCEH >KU3HU Uil YCHEUTHOW MpogecCHOHAIbHOU
NESATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
IOCTPOECHUEM MHANBUAYATbHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY UM  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJad, PEILICHWH, pacCyXICHHI, YMEHHUIO BUIETh
MaTeMaTU4eCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUA:

OpUEHTaUMEl B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOM HayKd Kak c@epbl 4YeIoBeuYeCKOn
NEATENIbHOCTH, ATANoOB €€ Pa3BUTUS W 3HAYMMOCTH JJISI Pa3BUTHS LUBWIM3ALNH,
OBJIQJICHUEM SI3IKOM MAaT€MaTHKH U MATEMaTUYECKOW KyJIbTypOW KakK CpPEICTBOM
NO3HAHUS MHpPA, OBJAJECHUEM NPOCTEUIIMMHU HAaBBIKAMHU HCCIIENOBATENBCKON
NEeATEIbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GpopMHpoBaHHMEe KYJbTYPbl 310POBbSI H
IMOLMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpPEcax CBOETO
3I0pOBbs, BEIACHUA  370pOBOro oOpa3a JKM3HU (30pOBOE  IUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHH M OTHbIXa, perynsapHas Qusnueckas
AKTUBHOCTB), C(OPMHPOBAHHOCTHIO HaBbIKa pedIEKCUHU, TPU3HAHUEM CBOETO
IpaBa Ha OUIMOKY U TAKOTo K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

OpPUEHTAIIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM U1l PEUICHUS 3a/1a4
B 00JIACTH COXPAHHOCTH OKPYXKaIoIIeH cpenpl, IUIaHUPOBAHUS TIOCTYIIKOB U
OIICHKA MX BO3MOXHBIX TMOCJEACTBUN [JII OKpPYXKAIOIIEH Cpebl, OCO3HAHUEM
100aJILHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIEM U MyTeH UX pelIeHHUs;

8) aganranus K M3MEHAWINMMCH YCJOBHAM COLMAJBHON U NMPHPOIHOM
cpenabl:

TOTOBHOCTBIO K JICUCTBUAM B YCIIOBUSIX HEONPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUYECKYIO E€ATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy NPYTHX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHUX;

HEOOXOJUMOCThI0O B ()OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh WJEH, MIOHITHS, TUIIOTE3bI 00 0OBEKTaX U SIBJICHUAX, B TOM UYHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYKD  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHTYaIlMI0O KaK BBI30B, TPEOYIOMUA KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEeMbIe pelieHus U JeHcTBUs, (OpPMYJIUPOBATh U OIEHUBATh PHUCKU U

NOCJIEICTBUSA, (OPMUPOBATH OIBIT.
METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3zoBble 1ornyeckue AeicTBU:

| BBISBIISITH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMATHUECKUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy MOHATHSAMHU, (HOPMYIHpPOBATH
OTIpeNie/ICHUs] ~ TOHATHW, YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKaIy, OCHOBAaHUS JUIsl OOOOIICHUS M CpPAaBHEHUS, KPUTECPUU
IPOBOIMMOTO aHAIN3a;

(| BOCIPUHHUMATH, (QOPMYJIHPOBATH U  MPEOOPA30OBBHIBATH  CYIKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, €IWHUYHBIC, YaCTHBIE M 0OIIue,
YCIIOBHEIE;



BBISIBIIAITH ~ MAaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npotuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

JieNaTh BBIBOJABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUSHU 110 aHAJIOTHH;

pa30oupaTh JI0Ka3aTeIbCTBA MATEMATHUYCCKUX YTBEPKICHUN (TIPSIMBIC U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECIOXKHBIE JOKA3aTEIbCTBA
MaTeMaTU4eCKuX (PaKTOB, BBICTPAWBATh APTYMEHTAIUIO, MPUBOIAUTH
PUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIIOCOO pemIeHus y4eOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BapUAHTOB pEIICHUSA, BBIOMpaATh HaubOoIee MOAXOAANIMN ¢ y4ETOM
CaMOCTOSATEIILHO BBIICIICHHBIX KPUTCPHUEB).

Ba3oBblie ucciienoBarejLCKHe 1eHCTBUA:

0

HCIIOJIB30BaTh BOIPOCHI KaK HCCIICIOBATEIIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyIMpOBaTh BOMPOCH], (UKCHUPYIOIIAE MPOTHBOpEUHe, MpodieMy,
CaMOCTOSATENILHO YCTaHaBIIMBaTh WCKOMOE W JaHHOE, (OpMHUPOBATH
TUTIOTE3y, ApTYMEHTUPOBATH CBOIO MTO3UIINIO, MHEHUE;

MPOBOAUTL IO CaMOCTOSITEILHO COCTABICHHOMY IUIaHY HECIOKHBIN
OKCIICPUMEHT,  HEOOJIBIIOE  HCCIACAOBAaHME IO  YCTAHOBJICHHIO
OCOOCHHOCTEHI MaTeMaTHYECKOTO OOBCKTa, 3aBHCHMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOATETHLHO (POPMYITHPOBATH 0000IIECHNS U BBHIBOABI TI0 PE3YJIbTaTaM
MPOBEAEHHOTO HAOJIOACHUS, HMCCIICIOBAHUS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIIICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIlecca, a TAaKKE BBIIBUTATH
MIPEATIOIO0KEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSX.

Pabora c nundopmanueii:

0

BBISIBIISITh HEJOCTATOYHOCTh U H3OBITOYHOCTh WH(MOpPMAIUU, JTaHHBIX,
HEOOXOIMMBIX JIJIS PEIICHHMS 3a/1a4H,

BBIOMpATh, aAHAIM3UPOBATh, CHCTEMATH3UPOBATh W WHTEPIPETUPOBATH
nHGOPMAITUIO PA3TUIHBIX BUIOB U (JOPM MIPEACTABIICHHUS,

BBIOMpATh GOpMy TpeACTaBiIeHUS HHPOPMAMU € WUIIOCTPUPOBATH
peliaemMble 3ajlayd  CXeMaMH, JuarpaMMaMH, WHOM Trpadukod U HX
KOMOWHAIIMSIMHU;

OIICHWBATh HAACKHOCTh WH(OpPMAIUK TIO KPUTEPUSM, TMPEIIOKECHHBIM
yUHTENIEeM WUIH CHOPMYITHUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHMKATHBHBbIE YHMBEPCAJIbHbIE YUeOHbIe NeiCTBUS:



(1 BOCHPUHUMATH U (HOPMYITUPOBATh CYXKICHUS B COOTBETCTBHH C
YCJIOBUSIMHU U LEJIIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, JlaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a7a4i, KOMMEHTUPOBATh MOJYYEHHBIN PE3yJIbTaT;

1 B Xoje 00CyXICHHs 33]]aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIAEMOI TEMBI,
npoOJIeMBbl, perraeMoi 3aJ1auu, BEICKAa3bIBaTh UACH, HAIICJICHHBIC HA TIOUCK
pelIeHusi, COIMOCTABJIATh CBOM CYXICGHHUS C CYXACHUSMH JPYTHX
YYACTHHKOB JUanora, oOHapy>KMBaTh Pa3jMuve€ U CXOACTBO MO3UIUH, B
KOPPEKTHOI popme GpopMyaupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS,

[l TpEeACTaBIATh  PE3yibTaThl  pElIEHUs  3aJa4yd,  HKCIEPUMEHTA,
UCCJIEIOBaHMS,  TPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUSA C YYETOM 3aJ1a4 MPE3eHTAIMU U OCOOEHHOCTEN ayAUTOPUY;

| TIOHMMaThb W  WCHOJIb30BaThb  NPEUMYIIECTBA  KOMAaHAHOW U
WHJVMBUAYAJIbHOW paOOThl TpU PEUICHWH YYE€OHBIX MaTeMaTHYeCKHUX
3ajad;

() TPUHUMATH 1I€JIb COBMECTHOM AESTENbHOCTH, IIAHUPOBATH OPraHU3AIUIO
COBMECTHON palOThl, paclpeaenarb BUAbl padOT, J10rOBAPUBATHCH,
o0cyXmaTh Tporecc u pe3yibTaT paboThl, 000011aTh MHEHUS HECKOIBKUX
JIIOJICH;

[l ydacTBOBaTh B TPYIIOBBIX (opMax paboTel (00CyXIeHHS, OOMEH
MHEHHUSIMU, MO3TOBBIC IITYPMBI W JIPyTHE), BBIMNOJHITH CBOI YacTh
paboThl U KOOPJIMHUPOBATH CBOU JICUCTBUS C IPYTUMU YICHAMU KOMaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIMI MPOMYKT TO KPUTEPHSIM,
chopMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUSA
Camoopranusanus:

[l CaMOCTOSITENBHO COCTABJIATH ILJIAH, aJTOPUTM pelIeHus 3ajaud (WIH €ro
4acTh), BBIOMPATH CIOCOO PEIICHUS ¢ yYETOM HMEIOIIUXCS PEeCypCOB H
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBaTh M KOPPEKTUPOBATh
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM MH(OpMaIUu.

CaMOKOHTPOJIb, YMOLMOHAJIBLHBIN HHTEJJICKT:

[l BIAIeTh crnocob0amMM CaMOIPOBEPKH, CAMOKOHTpPOJIS Ipouecca U
pe3yJibTara peleHnusl MaTeEMaTUYECKOM 3a/1auu;

(1 MpeaBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPH pEIICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B [IEATECIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, HAWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

] OLIEHUBAaTh COOTBETCTBUE PE3yJibTaTa ACSATEILHOCTU MOCTABICHHOW LEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHXKECHUS WM HEJIOCTHXKCHHS LIETH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K kxoHiy oOydenuss B 7 kJacce OOyYarolIMIICS TOJYYHUT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa 1 BBIYMCICHUSA

BoinonssaTe, coyeTass yCTHbIE UM NUCBMEHHBIE NPUEMBI, apUPpMETHUYECKUE
JEUCTBUA C pallMOHAIbHBIMU YUCIIAMH.

HaxonuTh 3Ha4YeHHs] YHCIOBBIX BBIPAKECHUN, MPUMEHITh pPa3HOOOpa3HbIE
CHoCcoObl U MPUEMBI BBIYUCIICHUS 3HAUYEHUN OPOOHBIX BBIPAXKEHUH, COJEprKallnX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[TepexoauTs OT onHOM (HOPMBI 3aMKMCH YUCEN K APYroM (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYI, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO AECATUYHYIO IPOOB).

CpaBHMBATh M YIIOPSA0YMBATH PALMOHAIBHBIC YHCIIA.

OxpyriaTh yucna.

BbINONHATS NPUKUJIKY U OLIEHKY pe3yJibTaTa BIYMCICHUH, OLICHKY 3HAYE€HUI
YHUCJIOBBIX BBIPAXEHUI. BBINOIHATH AEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
NIOKAa3aTeIIMH.

IIpuMeHATh  NpU3HAKKM  ACIUMOCTH,  PA3JOKEHHWE HAa  MHOXMTEIN
HATypaJbHBIX YHUCEIL.

Pemate mpakTUKO-OPHEHTHPOBAHHBIE 3aJadM, CBS3aHHBIE C OTHOLUEHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEJIMYMH, IPOLIEHTAMH, WHTEPIPETHPOBATH
pe3yibTaThl pPEIICHUs 3a1a4 ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHM
paccMaTpuBaeMBbIX OOBEKTOB.

Aure0panvecKue BhIPpaKEeHUA

Hcnonp3oBath anreOpanyeckyi0 TEPMHHOJIOTHIO U CHMBOJIMKY, MPUMEHSTH
e€ B Ipoliecce OCBOEHUs yueOHOro MaTepuara.

Haxonuts 3HaueHHs OyKBEHHBIX BBIPQXKEHMHM INpU 3aJaHHBIX 3HAUEHUSX
NEPEMEHHBIX.

BeimonuaTe  mpeoOpa3oBaHUs — LEIOT0  BBIPAXKEHHS B~ MHOTOWIEH
PUBEACHUEM TTOIOOHBIX CIIATA€MBIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXXKEHHME OJHOWIEHa HAa MHOTOWIEH M MHOIOWIeHa Ha
MHOTOUJIEH, IPUMEHSTH (POPMYJIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCyIecTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMUTEIU C MOMOILBIO
BBIHECEHUSI 3a CKOOKM OOLIEro MHOXHTENSA, TIPYNIUPOBKU  CIAraeMbIX,
npUMeHeHus1 GOPMYJI COKPAIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpazoBaHUsI MHOTOYJICHOB JIJISl PELLEHUS Pa3IMYHBIX 3a]1a4
U3 MaT€MATHKH, CMEXXHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTHUKHU.

Hcnonb30BaTh CBOMCTBA CTEIEHEN C HATypaJbHBIMMU II0Ka3aTEIsAMU IS
npeoOpa3oBaHUsl BEIPAKECHUH.



YpaBHeHUS U HEPABEHCTBA

Pemare nHMHENHBIE ypaBHEHHUsI C OJHOW IMEPEMEHHOM, MPUMEHSAS MpaBuia
Iepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMmy. [IpoBepsATs, sABisieTCS
JIM YUCJIO KOPHEM YPAaBHEHUS.

[TpumensaTs rpaduueckre METOIbI IPH PEIICHUH JIMHEWHBIX YPaBHEHUHN U UX
CUCTEM.

[logOupaTe npuMepbl Map YUCEN, SBISIIOUUMXCS PEHICHUEM JMHEHHOTO
YPaBHEHHS C IByMSI IIEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TrpauK JIMHEMHOrO YpPaBHEHHS C
JIBYMsI TEPEMEHHBIMH, MOJIb3YsACh TpadUKOM, MPHUBOJUTH MPUMEPHI PEIICHUs
YpaBHEHHS.

Pemars cuctemsbl AByX TMHENHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU, B TOM
qyucIie rpauyecKu.

CocTaBnsATh M pelIaTh JMHEMHOE YPAaBHEHHE WJIM CUCTEMY JIMHEHHBIX
YPaBHEHMM 110 YCJIOBHMIO 3aJa4yd, WHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4 MOJYyYECHHBIN pe3yJIbTar.

DOyHKUUHA

N3o0paxkath HA KOOPAMHATHOM MPSIMOM TOUYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3AMCHIBATh YACIOBBIE IPOMEKYTKHU Ha
anreOpanveckoMm si3bIKe.

OTMeuarh B KOOPJIMHATHOW IUIOCKOCTH TOYKH IO 33/JIaHHBIM KOOpJMHATAM,
CTpOUTH Irpa@uku TMHEHHBIX QyHKIMI. CTpouTh rpad@uk GyHKIMH Yy = |X|.

OnuceiBaTh C TMOMOILIBI0 (YHKIUI HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOAUTENLHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuthb 3HaueHre PyHKIUU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnocod MpeACTaBICHUS U aHalIW3a WH(OpMaluu,
U3BJIEKaTh U UHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPapUKOB PEAbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K xoniy oOydeHuss B 8 kJiacce oOyYaromMiiCs TOJYyYHUT CIEAYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yncia v BbIYMCJIEHUS

Hcenonp30BaTh HadalbHBIE IPEICTABICHUS O MHOXECTBE JIEUCTBUTEIBHBIX
Yucell JUIsi CPAaBHEHUSI, OKPYTJICHUSI U BBIUUCICHUHN, N300pakaTh JACHUCTBUTEIbHbBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM IIPSIMOM.

[IpuMeHATh TOHATHE apU(PMETHUECKOTO KBAAPATHOIO KOPHS, HAXOIUTh
KBaJI[paTHbIE KOPHH, MCIOJB3YsI MPU HEOOXOAMMOCTH KAJIbKYJSTOP, BBITOJIHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEPXKALIUX KBaJpaTHbIE KOPHHU, HWCIOJIb3Ys
CBOMCTBA KOPHEM.



Hcnonb3oBath 3anmucu OONBIIMX U MalbIX YHUCEN C MOMOIIBIO JECATUYHBIX
npoOeii u creneHelt yucnia 10.

AuredpanvecKue BhIPpaKEeHUA

[IpuMeHsTH MOHSATHUE CTENEHM C I1EJIbIM IOKAa3aTeleM, BBIMOJIHSITh
npeo0pa3oBaHus BRIPAKECHUH, COJEPKAIIUX CTETICHH C IIEIbIM IMOKa3aTeIeM.

BhINONHATE TOXIIECTBEHHBIE NMPEOOpPa30BaHUS PAIIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE IMPaBWJI JSUCTBUN HAJl MHOTOUJIEHAMH U aJireOpandecKuMu JpOOsSMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[IpumensTh npeoOpa3oBaHuUs BRIPAKECHUMN SISl pEIICHUS Pa3IuYHbIX 3a]a4 U3
MaTeMaTUKH, CMEXXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHEiHBIE, KBaJpaTHbIE yYpaBHEHUsI M PallMOHAIbHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C IBYMSs IEPEMEHHBIMHU.

[IpoBOoauTH MpOCTENIINE UCCIIENOBAHUSA YPABHEHUM U CUCTEM YpaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpeIcTaBlieHuil (YCTaHaBIUBAaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPAaBHEHUM PEIICHUS, €CIIM UMEET, TO CKOJIBKO, W
npouee).

[TepexoauTs OT clioBecHOW (HOPMYIUPOBKM 3amauu K e€ anreOpandeckon
MOJENH C TIOMOIIbIO COCTABJICHUS YPAaBHEHUSI WM CHCTEMBbI YpaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33Ja4M MOJIYYEHHBIN PE3YIIbTAaT.

[IpuMeHsATH CBOWCTBA YHCIOBBIX HEPABEHCTB JUIsI CpPaBHEHUsSI, OIICHKH,
peliaTh JUHEWHBIE HEPABEHCTBA C OJHOM NMEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpa@uUecKyr0 WJUTFOCTPAIMI0 MHOXXECTBA PEIICHWNW HEPAaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKIMHA

[loHuMaTh W KUCMONB30BaTh (PYHKIIMOHAIBHBIC TOHSATUSA U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE O003HAYECHUs), ONPENEATh 3HAUeHUE (PYHKIUU MO 3HAYCHUIO
apryMeHTa, ONpeeNsITh CBOMCTBA (GYHKIIUU 10 €€ rpaduKy.

Crtpouts rpaduku 3J1IeMeHTapHBIX QYHKIMM BUAA:

y=kix,y=x2,y =x3y =[x,y = VX, OIHMCHIBATH CBOMCTBA YHCIOBOIL
byHKMn 110 €€ rpaduKy.

K xoHiy oOydeHuss B 9 kJacce oOOyYarolIMiiCsi TOJYYHUT CIEAYIOIINE
NpPEAMETHBIE PE3YIbTATHI:

Yucaa 1 BBIYMCICHUA

CpaBHUBATH U YNOPAJI0YMBATH PAIIMOHAIBHBIE U UPPALIMOHAIIbHBIC YUCTIA.

Brimonuare apudmernyeckue JEWCTBUS C  pallMOHAJIbHBIMU YHCJIAMH,
codeTass YCTHbIE W TUCbMEHHBIE MPUEMBI, BBINOJIHATH BBIYUCICHUS C
UppaIMOHATbHBIMU YUCIAMU.



HaxomuTh 3HaueHUs CTENEHEW C NEeIbIMM [OKAa3aTeIsIMU M KOPHEW,
BBIUMCJIIATH 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyriiTh JEUCTBUTEIBHBIE YHCIA, BBINIOJIHATh MNPUKUAKY pe3yibTara
BBIYNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMN.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHENHBIE W KBaJpaTHbIE YPaBHECHUS, YPAaBHEHWS, CBOJISAIIMECST K
HUM, NPOCTEHIITNE TPOOHO-paIMOHATBLHBIC YPaBHEHUS.

Pemate cuctembl OBYX JIMHEWHBIX YPABHEHUN C JBYMS NEPEMECHHBIMU M
CHUCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISCTCS JIMHECUHBIM.

Pemrate TekcToBBIE 3amauu  alreOpamdecKHM CIIOCOOOM € ITOMOIIBIO
COCTaBJICHUS YPAaBHEHHUS WIIM CUCTEMBI IBYX YPABHECHUH C IBYMS IIEPEMEHHBIMMU.

[IpoBOaUTE MPOCTEUIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPAaBHECHUU, B
TOM YHCJI€ ¢ TPUMEHEHUEM TpauyecKuX MpeAcTaBlIeHU (yCTaHABIUBATh, UMEET
J ypaBHEHUE WJIM CHUCTEMA YpPAaBHEHUW DPELICHHS, €CIM HUMEET, TO CKOJIbKO, U
npouee).

Pemare nuHelHBIE HEpPaBEHCTBA, KBaJpaTHbICE HEPABEHCTBA, HM300paKaTh
pellIeHuE HEPABEHCTB HA YHWCIIOBOW MPSAMOM, 3alMCHIBaTh PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJTIOUAIOIIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMCHIBATH PEIICHUE C TOMOIIBIO0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELIEHUM PA3JIMYHbBIX 3a7a4.

DOyHKUUHU

Pacno3naBaTh (QyHKIMHM H3YyYEeHHBIX BHAOB. [loKa3piBaTh CXeMaTHYECKH

pacrojoKeHue Ha KOOPJAUHATHOM MIIOCKOCTH rpadukoB QyHKIUN BUaA: y = kx, y
=kx+b y=ki y=ax2 + bx + ¢, y =x3, y =Vx, y = |x|, B 3aBHCHMOCTH OT
3Ha4YE€HUI KOI(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIUH.

Crpouth U H300paxaTh CXeMaTUYECKU rpaUKU KBaJAPAaTUYHBIX (PYHKIUH,
OIHCHIBATh CBOWCTBA KBaAPATHUHBIX (DYHKIUH MO UX rpaduxam.

Pacnio3naBaTh kBagpaTHuHyl (QYHKLUIO 1O (HOopMyIie, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON )XKU3HU, PU3UKU, TEOMETPUU.

YucsioBble MOCIEA0BATEIbHOCTH U IPOrPeccHu

Pacno3naBaTh apu(pMETHUYECKYyI0D M TE€OMETPUYECKYID MPOrPECCUH MpHU
Pa3HBIX CIIOCO0ax 3a/1aHMs.

BbINONHATE  BBIYMCICHUS C  UCHOJb30BaHHWEM (opMya n-ro uieHa
apu(pMEeTUYECKON U TEOMETPUUYECKOMN MPOrpeCCHid, CyMMBI IIEPBBIX N UJIEHOB.

N300paxarh ujeHbl MOCIEI0BATEIbHOCTH TOYKAMH HAa KOOPAMHATHOU
IUIOCKOCTH.



Pemrate 3amaum, CBs3aHHBIE C YHUCIOBBIMH IIOCJIEIOBATECIHHOCTSAMU, B TOM
YHUCIIC 33/1a4l U3 PEATbHOM JKM3HU (C MCITOIB30BAaHUEM KaJIbKYJIATOpPA, ITU(DPOBBIX
TEXHOJIOTHHA).



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

KosnyecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne i/m P Kontpoabnsie | IIpakTnueckue (ubp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeluKCiEHUs. PalnoHabHbIE 25 1 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 Anrebpanueckue BhIpaXKeHUs 27 1 hitps://m.cdsoo.w/ 7841 5690
bu6mmoreka [IOK
3 YPaBHCHHA 1 HCPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
4 K . D 24 1
OOpAMHATH 1 rpaduKu. DyHKin https://m.edsoo.ru/7f415b90
bu6mmorexa [JOK
I1 1
> OBTOpeHUE 1 0000MmenHe 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0




8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM unppoBbIe
Ne ni/mn P Konrtpouabnsie | IIpakTnueckue (ubp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [IOK
1 UYucna u Berurcienus. KBagparHeie KOpHU 15 hitps://m.cdsoo.ru/7f41 7af8
) Uucna u Beruncienus. CTeneHsp ¢ 1eJIbIM 7 bubnuotexa [JOK
roxKasarejieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEeHHUS. 5 | bubmmorexa [JOK
KBanpatublii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPaXKCHHUS. 15 | bubnuorexa LIOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHble 15 1 bu6nuorexa [IOK
YpaBHEHHS https://m.edsoo.ru/7f417af8
6 VYpaBHeHuUs 1 HepaBeHCTBA. CHCTEMBI 13 bubmmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmorexa [JOK
7 b .H 12 1
paBHEHUS U HepaBeHCTBA. HepaBeHncTBa hitps://m.cdsoo.ru/7f417af8
bu6mmorexa [JOK
8 O .0 5
YHKIHH. LICHOBHBIC HOHATHA https://m.edsoo.ru/7f417af8
bubmnoreka LJOK
9 O 4 9
yHKUHH. THCAOBLIE GyHKIMH https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 I1 6 1
OBTOpEHHE 1 0000mICHHE https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne ni/mn P Kontpousnbie | IIpakTnueckue (1upp )
NMporpamMmblI Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
| Uucna u Beruncienus. JleicTBUTENbHEIC 9 bubmuorexa [JOK
qucia https://m.edso00.1ru/7f419d08
) VYpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 | bubnuorexa [JOK
OJHOI EPEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 14 ) bubnnoreka [JOK
YpaBHEHUN https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
4 .H 1 1
YpaBHenus u HepaBeHcTBa. HepaBeHncTsa 6 https://m.edsoo.ru/7f419d08
bu6nuoreka [JOK
5 ) 16 1
YHKHHH https://m.edsoo.ru/7f419d08
Bbu6nuoreka [JOK
6 q 15 1
HCHOBBIC HOCTEAOBATENLHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpeHme, 06001IeHNE, CHCTEeMAaTU3AIIUS 13 ) bu6nuoreka [JOK
3HaHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» AnreGpa, 9 kiacc/ MakapsiueB FO.H., Munntok H.I'., Hemmkos K.W. u ap.; mox
penakiueit TenskoBckoro C.A., AkimonepHoe o0miectBo «M3aaTenbcTBO
«IIpocsemienue»

* Maremartuka. Anrebpa: 7-i kiacc: 6a30BbIl ypOBEeHB: yUeOHUK; 15-¢ nznanue,
nepepaboranHoe, 7 kinacc/ Makaperaes F0.H., Munmaiok H.I'., Hemkos K.W. u
ap.; nox penakmuei TenskoBckoro C.A., AKITMOHEPHOE OOIIECTBO
«M3parenbcTBO «lIpocBenieHne»

* Maremartuka. Anreopa: 8-i kiacc: 6a30BbIl ypOBEHb: yUeOHUK; 16-¢ u3nanue,
nepepaboranHoe, 8 kiacc/ MakaperueB FO.H., Munmtok H.I'., Hemikos K.W. u
np.; nox penakuueit TensikoBckoro C.A., AKIIMOHEPHOE 00IIECTBO

«M3marenscTBO «IIpocBenieHne»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






