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IMNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBis€TCS OJHUM H3 OINOPHBIX KYpPCOB OCHOBHOIO OOLIEro
oOpa3oBaHMs: OHAa O0ECeUnBaET U3YUYCHHUE APYTUX JAUCLUUIUIMH, KaK €CTeCTBEHHO-
HAy4YHOTrO, TaK M TYMAaHUTAPHOTO IIMKIJIOB, €€ OCBOCHHE HEOO0XOIUMO s
IPOJ0JKEHUs 00pa30BaHus U B MOBCEIHEBHOM >ku3HU. PazButue y oOyuarommxcs
HAyYHbIX MPEJCTABICHUN O MPOUCXOKACHUM M CYLUIHOCTH aJlreOpanyecKux
a0cTpakiuii, crmoco0e OTPaKeHHsI MaTEeMaTUYECKOW HAYKOW SBJICHUHN U TPOIECCOB
B NpUpPOJE U OOIIECTBE, POJU MaTEeMaTHYECKOIO0 MOJCIUPOBAHMS B HAyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y KayeCTB MBIILIECHUs, HEOOXOAUMBIX JJIs aJanTalid B COBPEMEHHOM LIU(PPOBOM
oOmectBe. M3yueHue anreOpbl oOecreynmBaeT pa3BUTHE YMEHHsI HAOIIOJaTh,
CpaBHMBaTh, HAaXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU JICUCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkAcHUS. OCBOEHUE Kypca are0pbl 00eCTeunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHNUS OOYYalolUXCs: OHU MCHOJIBb3YIOT JEIyKTUBHBIE U
UHAYKTUBHBIE pacCyXJeHus, 00001IeHne 1 KOHKPETU3alHio, abcTparupoBaHue u
ananoruto. OOyuenume  anrebpe  TpennonaraeT  3HAYUTENBHBIA  O0BEM
CaMOCTOATENIbHON  JEATEIBbHOCTH OO0Yy4YaloIUXCs, IMO3TOMY CaMOCTOSITEIIbHOE
pelIeHue 3a7a4 ABIsieTCs peaau3alren 1eaTeIbHOCTHOTO MPUHIINIA 00yYEHUS.

B crpyktype mnporpammbl yueOHOro kKypca «Anredpa» sk OCHOBHOTO
o0m1ero o6pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COZAEpPKaTebHO-METOANYECKIE
auHMK: «Yucna U BeIYMCIEHUSY, «AJreOpandecKkue BhIpaKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «Dynkuumy. Kaxnas u3 3TUX colepKaTelbHO-METOIUYECKUX
JIMHUM pa3BUBACTCS Ha NMPOTKEHUU TPEX JIET U3YUYEHUS Kypca, B3AaUMOJEHUCTBYS C
ApPYTMMH €ro JUHUAMH. B Xoae wu3yueHuss ydeOHOro Kypca O0OydaromuMmcs
IPUXOAUTCS JOTMYECKU PACCYKJaTh, UCIIOIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBsi3M ¢ 3TMUM B mporpammy ydeOHOro Kypca «Airedpa» BKIIOYECHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MpPEACTaBICHHbIE BO BCEX OCHOBHBIX paszjenax
MaTeMaTU4eCKOro o0pa3oBaHusl U CHOCOOCTBYIOIIUE OBIAJCHUIO OOYyYaIOIIUMUCS
OCHOB  YHHUBEpCaJIbHOr0 Marematudeckoro s3pika. CopepxaTenbHOM U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCA €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHUM «Yucna M BBIYUCICHHS CIYKUT OCHOBOM ISt
JANbHEMIIEro U3y4YeHUsl MaTEeMAaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOy4YarOIIMUXCS
JIOTUYECKOT'0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHON
KU3HU. Pa3BUTHE MOHATUSA O YMCIIE HA YPOBHE OCHOBHOI'O OOWIEro 0Opa3zoBaHUs
CBA3aHO C PALMOHAJIBHBIMU W HPPALMOHAIBHBIMU YHUCIAMH, (POPMHUPOBAHUEM



MPEJCTABICHUM O JIEMCTBUTEILHOM YMCIJE. 3aBEPUICHHUE OCBOCHMS YHCIOBOU
JIMHUU OTHECEHO K cpeiHeMY 0011eMy 00pa30BaHHUIO.

CopnepxaHue IByX anreOpanyecKkux JIMHUN — « AJIreOpanyecKue BhIPAKCHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Yy OOyHAIOUIUXCS
MaTEMaTUYECKOTO armapara, HeoOXOJAMMOTro I pelIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMPEAMETOB U MPaKTUKO-OPHUEHTHPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 00I1Iero oOpa3oBaHus Y4Ye€OHBIH MaTepHal TPYNIUPYETCS BOKPYT
palMOHANIbHBIX BhIpaKeHUN. Anredpa JEMOHCTPUPYET 3HAUEHHUE MAaTEeMaTUKHU KakK
SI3bIKA I TOCTPOCHUSI MATeMATUYECKUX MOJICTIEH, OMUCAHMS MPOIECCOB H
SBJICHUM peanbHOTO MHpa. B 3amaum oOydeHus anredpe BXOIAT TakxkKe
JanbHeilee pa3BUTHE AJNTOPUTMUYECKOTO MBIIUICHUSA, HE0O0XO0AUMOro, B
YaCTHOCTH, JJIsI OCBOCHHUSI Kypca HWH(POpPMATHKHU, W OBJAJEHHE HaBBIKAMHU
JNENYyKTUBHBIX paccyxkaeHui. [IpeoOpazoBanrue CUMBOIBHBIX (DOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpAXKEHUS, CHOCOOHOCTEH K MAaTEMAaTHIECKOMY TBOPYECTRBY.

Conepxanue GyHKIUOHATHHO-TPAPUIECKON TMHUHU HAIIEJICHO HA MOJy4YeHUE
o0y4JaronMMucs 3HaHUM 0 (PYHKIMSX Kak Ba)KHEHIIEH MaTeMaTHuecKol Mojenu
JUISl OTMCAHUSI U MCCJIeI0BaHUsl PA3HOOOPA3HBIX MPOIECCOB U SIBICHUM B MPUPOJIC
u obOmiectBe. M3yueHne marepmaia CIOCOOCTBYET PAa3BUTHIO Y OOYUYaIOIIHUXCS
YMEHHUSI UCTIOIb30BaTh PA3JIMUHbIE BbIPA3UTEIbHBIE CPEJCTBA SI3bIKAa MATEMATUKH —
CJIOBECHBIEC, CHMBOJHUYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOpMHUpPOBAHUE
MpeACTaBICHUM O POJIM MAaTEMATHUKHU B PA3BUTUU LIUBUIIU3AIMHU U KYJIbTYPBHI.

CornacHo ydeOHOMY IUlaHy B 7-9 KJjaccax H3ydaeTcsi y4eOHBIM Kypc
«AnreOpa», KOTOPBIM BKIIOYAET CJIEAYIONIME OCHOBHBIE Pa3/ENibl COACPKAHUS:
«Yucna ¥ BBUHUCICHUS», «ANreOpanuyecKue BBIPAKEHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DYHKIIUM.

Ha usydenue yueGHoro kypca «Anrebpa» oroautcs 306 yacos: B 7 kiacce
— 102 gaca (3 ygaca B Hemeno), B 8 kimacce — 102 gaca (3 yaca B Heaemo), B 9
Ki1acce — 99 yacoB (3 yaca B He/IeINIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JECSITHYHBIE, NEPEXO] OT OJHOM (HOpPMBI 3amucu
npobeit k apyroi. IloHATHe panMOHATBLHOTO YHCHA, 3aluCh, CPAaBHEHHE,
yOOpSA0UMBAHUE  PALMOHAIBHBIX  4Yuced. Apudmernyeckue JEHCTBUSA C
palMOHAJIBHBIMU 4YnciIaMu. PemeHue 3aaad U3 peaylbHOW NMPAKTUKM 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 33Jaul Ha
IIPOLIEHTHI, PEIIEHUE 3a7a4 U3 PEaTbHON IPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, pPA3j0KEHHUE HA  MHOXHUTEIU
HaTypaJIbHBIX YUCEIL.

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

AJure0panvecKue BbIPpaKEeHUA

[IepemeHHBIE, YNCITOBOE 3HAYEHUE BBIPAXKEHUS ¢ NIEpeMEHHOU. [lomycTumble
3Ha4YeHUs nepeMeHHbIX. lIpeacraBnenne 3aBUCUMOCTH MEXAY BEIUYMHAMU B BUJIE
dbopmybl. Beraucnenus no popmynam. [lpeobpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuia NpeoOpa3oBaHUsI CYMM U
POU3BEACHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEIEHUS MOJAOOHBIX ClaraeMblX.

CBoiicTBa CTENEHH C HATYPAJIbHBIM [TOKA3aTEJIEM.

OpnHounensl 1 MHOrowieHsl. Crenenp MHorounaeHa. Cio)keHue, BbIYUTaHUE,
YMHOKEHHE MHOTIOWICHOB. QPOpMyJbl COKPAIIEHHOIO YMHOMKEHHSA: KBaJpar
CyMMBI M KBagpaT paszHocTu. Popmysia pa3HOCTH KBaaparoB. Pazmoxenue
MHOI'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHs, INpaBuia MpeoOpa3oBaHUS YypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHUH.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPaBHEHMs, pELICHHWE JIMHEWHBIX ypaBHEHHU. COCTaBICHHE YpPaBHEHUHN IIO
YCJIOBHIO 3a7a4u. Perenne TeKCTOBBIX 3a/1a4 C IOMOILbIO YPaBHEHUM.

JIuneliHOEe ypaBHEHHE C ABYMs NEPEMEHHBIMH U ero rpaduk. Cucrema IByX
JIMHEMHBIX YPaBHEHUU C JBYMs IIEpEeMEHHbIMU. PemeHune cucreM ypaBHEHHM
croco0OM MOACTaHOBKU. IIpumepbl peleHuss TEKCTOBBIX 3a/lady C IOMOIIbIO
CHUCTEM YPaBHECHUM.

DOyHKIMHA



Koopannara Toukn Ha npsMoi. YucnoBble npoMexyTKU. PaccTosHue mexay
JIBYMSI TOUKaMU KOOPJUHATHOU MPSIMOH.

[IpsimoyrosibHas cuctema koopauHar, ocu Ox u Oy. AOcuucca U opJUHATa
TOYKH Ha KOOPAMHATHOM MI0CcKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpaduxoB peanbHbIXx 3aBucuMocTei. [lonstue dynkuun. [paduk
¢bynkuuu. CoiicTBa pyukuuil. JIunelinas ¢pynkuus, e€ rpapuk. ['paduk GyHkimu
y = |x|. I'paduueckoe pelieHre JMHEWHBIX YpPaBHEHUW W CHUCTEM JIMHEHHBIX
YPaBHEHH.

8 KVIACC

Yuciia 1 BBIYUCTICHUSA

KBagpatubeiii kopenb u3 uucia. [loHaTrue o0 uUppalMOHATIBLHOM YHCIIE.
HecsTuunbie TpUOIMKEHUST UppAlMOHAIBHBIX yucen. CBoiicTBa apuMeTUIeCKuX
KBa/IPATHBIX KOPHEW U X MPUMEHEHHE K MPEoOPa30BAHUIO YMCIOBBIX BhIPAKEHUN
Y BBIUHCJIEHUAM. JIeHCTBUTEIIBHBIE YUCIIA.

Crenens ¢ 1enbIM oKazaTeaeM U e€ cBoiicTBa. CTaHaapTHAs 3aMucCh YUCIa.

AnreOpanveckue BhIpaKeHUSAJIreOpandecKue BbIPaKeHu sl

KBagpaTHplii  TpEXwieH, pa3loKEHHE KBAJPATHOIO TPEXWIEHA Ha
MHOXHUTEJIH.

Anrebpandeckas Jpodb. OCHOBHOE CBOMCTBO aireOpandeckoil apoowu.
CnoxxeHrie, BBIYMTAaHUE, YMHOXXCHHE, JCJICHHEe anreOpandeckux JpoOeH.
PanmonanbpHbIe BRIpaXEHUS U UX MPE0Opa3OBaHHUE.

YpaBHEHUS 1 HEPABEHCTBAY paBHEHMSI M HEPABEHCTBA

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

I'paduueckas uHTEepnpeTalysi ypaBHEHUN C ABYMSI MEPEMEHHBIMU U CHUCTEM
JMHEWHBIX YpaBHEHUU C JBYMS IEepeMEHHBbIMHU. lIpuMepnl pelieHus cuctem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TekcTOBBIX 3aa4 anreOpanvdecKuM CIocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWMCTBA. HepaBEeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCHMIIBHOCTE HEpaBeHCTB. JIMHEITHbIE HEPAaBEHCTBA C OJHON IMEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

OyHKIMNPYHKIUU

[Tonsitue ¢ynkuuu. OOMACTH ONpENENeHUs] U MHOXECTBO 3HAYCHUU
¢dbynkuuu. CriocoOsl 3a1anus QyHKITUH.

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



OyHKIUKA, ONMUCHIBAIOIIME TIPSAMYIO ¥ OOpaTHYIO TPONOPIIMOHAILHBIC
3aBHCHMOCTH, HX rpabuxu. Oyukimn y = x2, y = x3, y = \x, y=|x|. Ipadudeckoe
pelIeHUE YPaBHEHUN U CUCTEM YPABHECHUMU.

9 KJIACC

Yuciia ¥ BbIYHCICHUSA

PaunoHnansHble yucna, UppallMOHAJIbHbBIE YUCIA, KOHEYHbIE U OECKOHEYHbIE
JeCATUYHbIE 1poOH. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YUCIIA
Kak OECKOHEUYHbIE JAecATHYHbIE JpoOu. B3aumMHO OJHO3HAUYHOE COOTBETCTBUE
MEXKy MHOKECTBOM JE€HCTBUTEIBHBIX YACE]I U KOOPAUHATHOM IIPSAMOMU.

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

Pasmepbl OOBEKTOB OKPY’KAIOLIETO MHpa, AIUTEIBHOCTh THPOIIECCOB B
OKpY’KaroIlleM MUpE.

[TpuOnmxE€HHOE 3HAUEHUE BEJIMYUHBI, TOYHOCTh NpuOInxeHus. OKpyTrieHue
yucen. [Ipuknuaka u oneHka pe3yibTaTOB BEIYUCIEHUN.

YpaBHeHMs U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOJSIUXCS K TUHEUHBIM.

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

Pemenne apoOHO-panMoHaIbHBIX ypaBHEHUU. PelieHue TEKCTOBBIX 3ajad
anredpandyeckuM METOJIOM.

VYpaBHeHHE ¢ ABYMsI NEPEMEHHBIMU U €ro rpaduk. PemieHue cuctem 1BYX
JIMHENHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellleHne cucTeM IByX YpaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi creneHu. ['paduueckas
VUHTEPIIPETALNs] CUCTEMBI YPABHEHHUM C IBYMs IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a71a4 alredpanyeckuM crocoooMm.

Yucnosele HEPABEHCTBA U UX CBOMCTBA.

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

OyHKIMNPYHKIUU

KBanpatnunas ¢yskius, €€ rpapuk u cBoictBa. [lapa®omna, KoopaHHATHI
BEPIIMHBI TapadOoIbl, 0Ch CAMMETPHUH MApaA0OJIBI.

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



HucnoBele  mociienoBaTebHOCTUYUHCI0BBIE  MOCJIEI0BATEIBHOCTH M
Mporpeccuu

[ToHndaTre YKMCIIOBOW MOCIEAOBATEILHOCTU. 3aJaHuE IOCJIEeI0BaTEIbHOCTH
peKyppeHTHOM hopMynoit u GopMyJIoi 1-Tro YiieHa.

Apudmernueckas U reoMmerpuueckas mporpeccur. Popmysibl n-ro yjieHa
apu(METHIECKON U TEOMETPUIECKON MPOTPECCHM, CYMMBI IEPBBIX 71 WICHOB.

N3obpaxkenrne ujaeHOB apuMETHUYECKOH M TeOMETPUUYECKON Mporpeccuit
TOYKaMU Ha KOOPAMHATHOM IIOCKOCTH. JIMHEMHBIN M AKCIIOHEHUUAIBHBIA POCT.
CI1oXHBbIE TPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUHSA ITTPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJbTaTbl OCBOCHHMS INPOrpaMMbl y4eOHOro Kypca
«Anre0Opa» XxapaKTepU3yrOTCs:

1) naTrpuoTHYEeCKOE BOCTIMTAHME:

IIPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHbIM  OTHOLIEHWEM K  JIOCTHKEHHMSIM  POCCHUMCKHX
MAaT€MaTHKOB U POCCHUMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO 3THUX
JOCTIKEHUN B IPYTUX HayKaxX W MPUKIAAHBIX cdepax;

2) rpakIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakJAaHUHA U PEATM3alUU €ro
opaB, MPEICTABIEHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIMOHHUPOBAHUSA
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKUX TPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKHMM IIPUMEHEHUEM JIOCTMIKEHHM HAyKH, OCO3HAaHUEM BaXHOCTHU
MOPAJIbHO-3THYECKUX IPUHIHUIIOB B IESITENBHOCTH YYEHOTO;

3) TpyZ10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PpEIICHWHM NPAKTUYECKUX 3adad
MaTeMaTU4YECKOW HAaIMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsl HAa TMPOTSHKEHUM BCEH >KU3HU IS YCHEUTHOW MpogecCHOHAIbHOU
NESATENbHOCTH U PAa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTHYECKOE BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY UM  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJad, PELICHWH, pacCyXICHHI, YMEHHUIO BUJIETh
MaTeMaTU4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO NMO3HAHUA:

OpUEHTaUMEl B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX
IPEACTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOW HayKd Kak c@epbl 4Yel0Be4YeCKOn
NEATENIbHOCTH, ATANoB €€ Pa3BUTHUS W 3HAYMMOCTH JJISI Pa3BUTHS LUBWIM3ALNH,
OBJIQJICHUEM SI3IKOM MAaT€MaTHKH U MATEMATUYECKOW KyJIbTypOW KakK CpPEICTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HAaBBIKAMHU HCCIIENOBATENBCKON
NEeATEIbHOCTH;



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

FOTOBHOCTBIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpPEcax CBOErO
310pPOBbs, BEACHUA  370pOBOro  oOpa3a JKM3HU  (30pOBOE  MHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHM M OTHbIXa, peryisapHas Qusndeckas
AKTUBHOCTb), C(OPMHPOBAHHOCTHIO HaBbIKa pedIEKCUHU, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOTo0 K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM U1l PEUICHUS 3a/1a4
B 00JIACTH COXPAHHOCTH OKPYXKaIoIIeH cpeapl, IUIaHUPOBAaHUS TIOCTYIKOB U
OIICHKH MX BO3MOXHBIX MOCJIEACTBUN JJIi OKPY’KAIOIIEH Cpeibl, OCO3HAHUEM
100aJILHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX pelIeHHUs;

8) aganranus K M3MEHAKIIMMCH YCJOBHSAM COLMAJBLHON U NPHPOIHOM
cpenabl:

FOTOBHOCTBIO K JICWCTBUAM B YCIIOBUSX HEOMPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUYECKYIO NESATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy NPYyTHX JIOJIeH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA IPYTHX;

HEOOXOJUMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIIE
dbopMyIMpOBaTh WUJEH, MIOHITHUS, TUIIOTE3bI 00 OOBEKTaX U SIBJICHUAX, B TOM UYHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMIUA KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEeMbIe pelieHus U JeHcTBUs, (OpPMYJIUpPOBATh U OIEHUBATh PHUCKU U

NOCJIEICTBUSA, (OPMUPOBATH OIBIT.
METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3zoBble 1ornyeckue AeicTBU:

| BBISBIISITH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMATHUECKUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy MOHATHAMHU, (DOPMYIHPOBATH
OTIpeNie/ICHUs]  TOHATHUW, YCTAHABIIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKaIyM, OCHOBAaHUS JUIsl OOOOIIEHUS M CPAaBHEHUS, KPUTECPUU
IPOBOIMMOTO aHAIN3a;

(| BOCIPWHHUMATH, (QOPMYJIHpPOBATH U  MPEOOPA30OBBIBATH  CYIKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €IWHUYHBIC, YaCTHBIE WM 0OIIue,
YCIIOBHEIE;



BBISIBIIAITH ~ MAaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npotuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNL;

JieNaTh BBIBOJABI C HWCIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHU 110 aHAJIOTHH;

pa30oupaTh J1I0Ka3aTeIbCTBA MATEMATHUYCCKUX YTBEPKICHUN (TIPSIMBIC U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECIOXKHBIE JOKA3aTEeIbCTBA
MaTeMaTU4eCKuX (aKTOB, BBICTPAWBATh APTYMEHTAIUIO, TPUBOIUTH
PUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIIOCOO pemieHus: y4eOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BapUAHTOB pEIICHUSA, BBIOMpaTh HaubOoIee MOAXOMANIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

Ba3oBble ucciiegoBarejbLCKHe 1eHCTBUA:

0

HCIIOJIB30BaTh BOIPOCHI KaK HCCIICIOBATEIIbCKUM MHCTPYMEHT IO3HAHUS,
dbopMyIMpOBaTh BOMPOCH], (UKCHUPYIOIIHE IMPOTHBOpEUYHe, MpodieMy,
CaMOCTOSATENILHO YCTaHaBIIMBaTh WCKOMOE W JaHHOE, (OpMHUPOBATH
TUTIOTE3y, ApTYMEHTUPOBATH CBOIO MTO3UIINIO, MHEHUE;

MPOBOAUTL IO CaMOCTOSITEILHO COCTABICHHOMY IUIaHY HECJIOKHBIN
OKCIICPUMEHT,  HEOOJIBIIOE  HCCIACAOBAaHME IO  YCTAHOBJICHHIO
OCOOCHHOCTEHI MaTeMaTHYECKOTO0 OOBCKTa, 3aBHCHMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOATEIHLHO (POPMYITHPOBATH 0000IIEHHS U BBHIBOJABI IO PE3yJIbTaTaM
MPOBEAEHHOTO HAOJIOACHUS, HMCCIICIOBAHUS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIIICHMIA;

MIPOTHO3WPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECcCca, a TAKXKE BBIIBUTATH
MIPEATIOIO0KEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSX.

Pabora ¢ nundopmanueii:

0

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

BBIOMpPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W WHTEPIPETUPOBATH
nHGOPMAITUIO PA3TUYHBIX BUIOB U (JOPM MPEICTABIICHHUS,

BBIOMpaTh GOpMy TpeACTaBiICHUS HHPOPMAUA € WUIIOCTPUPOBATH
peliaemMble 3ajlayd  CXeMaMH, JuarpaMMaMH, WHOM rpadukod U HX
KOMOWHAIIMSIMHU;

OIICHWBATh HAAEKHOCTh WH(OpPMAIUK TIO KPUTEPUSM, MPEIIOKECHHBIM
yUHTENIEM WIH CHOPMYITHUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHMKATHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:



(1 BOCHPUHUMATH U (HOPMYIUPOBATh CYXKICHUS B COOTBETCTBHH C
YCJIOBUSIMHU U LEJIIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS IO
XOJly pellieHus 3aa4i, KOMMEHTUPOBATh MOJYYEHHBIN PE3yJIbTaT;

11 B Xoje 00CyXICHHs 33]]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIA€MOI TEMBI,
poOIeMbl, peraeMoi 3aJjaun, BLICKA3bIBaTh UJICH, HAIICJICHHBIE Ha MIOUCK
pelIeHusi, COIMOCTABIATh CBOM CYXICHHUS C CYXACHUSMH JIPYTUX
YYACTHHKOB Juanora, oOHapy>KMBaTh Pa3iMuve U CXOACTBO MO3UIUH, B
KOPPEKTHOH popme GpopMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS,

1 TpPEeACTaBIATh  PE3ydbTaThl  pElIEHUs  3aJauyd,  HAKCIEPUMEHTA,
UCCJIEIOBaHMSI,  TPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3aJ]1a4 MPEe3eHTAIMU U OCOOEHHOCTEN ayAUTOPUY;

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

() TPUHUMATH 1I€JIb COBMECTHOM AESTENbHOCTH, IIIAHUPOBATH OPraHU3AIUIO
COBMECTHON palOThl, paclpeaenarb BUAbl padoOT, J10rOBApUBATHCH,
00CyKJIaTh MPOLIECC U PE3YIbTAT pabOThl, 0000IATh MHEHUSI HECKOJIBKUX
JIIOJICH;

[l ydacTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCYyXIeHHS, OOMEH
MHEHHUSIMU, MO3TOBBIC IITYPMBI W JIPyTHE), BBIMNOJHITH CBOI YacTh
paboThl U KOOPJIMHUPOBATH CBOU JICUCTBUS C IPYTUMU YICHAMU KOMaH/IbI,
OIICHMBATh KA4ECTBO CBOETO BKJIaJa B OOIIMI MPOMYKT TO KPUTEPHSIM,
chopMyITUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1elCTBUSA
Camoopranusanus:

[l CaMOCTOSITENBHO COCTABJIATH IJIAH, aJITOPUTM pEUIEeHUs 3aaud (WIH €ro
4acTh), BBIOMPATH CIOCOO PEIICHUS ¢ YYETOM HMEIOIIUXCS PEeCYypCOB H
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBaTh M KOPPEKTUPOBATh
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM MH(OpMaIUu.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJJICKT:

[l BIAIeTh crnocob0aMM CaMOIPOBEPKH, CAMOKOHTpPOJIS Ipouecca U
pe3yJibTara peleHnusl MaTeEMaTUIeCKOM 3a/1auu;

() MpeaBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPH pEIICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B [I€ATECIIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENILCTB, HAWJICHHBIX OIMNOOK, BBISIBICHHBIX TPYIHOCTEH;

] OLIEHUBAaThb COOTBETCTBUE PE3yJibTaTa ACSATEILHOCTU MOCTABICHHOW LEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTIKECHUS €U,
HAXOJUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

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

Yucaa 1 BBIYMCICHUSA

BoinonusaTh, coyeTass yCTHbIE UM NUCBMEHHBIE NPUEMBI, apUPMETHUYECKUE
JEUCTBUA C pallMOHAIbHBIMU YUCIIAMH.

HaxoauTh 3Ha4YeHHs] YHCIOBBIX BBIPAKECHUN, MPUMEHITh pPa3HOOOpa3HbIE
CHocoO0bl U MPUEMBI BBIYHUCICHUS 3HAUYEHUN OPOOHBIX BBIPAXKEHUH, COJEprKalIinX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

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

CpaBHMBATh M YIIOPSA0YMBATH PALMOHAIBHBIC YHCIIA.

OxpyriaTh yucna.

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

IIpuMeHATh  NpU3HAKKM  ACIUMOCTH,  PA3J0KEHHE HAa  MHOXMTEIN
HATypaJbHBIX YHUCEIL.

Pemate MpakTUKO-OPHEHTHPOBAHHBIE 3aJadyM, CBS3aHHBIE C OTHOLUEHUEM
BEJIMYMH, IPONOPUUOHAIBHOCTRIO BEJIMYMH, IPOLIEHTAMH, WHTEPIPETHPOBATH
pe3yibTaThl PELIEHUs 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  BBIPAKEHHS B~ MHOTOWIEH
PUBEACHUEM TIOJIOOHBIX CIIATAEMBIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXXKEHHME OJHOWIEHa HAa MHOTOWIEH M MHOIOWIeHa Ha
MHOTOUJIEH, IPUMEHSITH (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 NTPAKTHKHU.

Hcnonb30BaTh CBOMCTBA CTEIEHEH C HATypaJbHBIMM II0Ka3aTEIsAMU IS
npeoOpa3oBaHUsl BEIPAKECHUH.



YpaBHeHUS U HEPABEHCTBA

Pemare nHMHENHBIE ypaBHEHHUsI C OJHOW IMEPEMEHHOM, MPUMEHSAS MpaBuja
IepeEXo/1a OT UCXOAHOTO YPABHEHUS K PaBHOCUIBHOMY eMy. [IpoBepsATs, sABisieTCS
JIM YUCJIO KOPHEM YPAaBHEHUS.

[TpumensaTs rpaduueckre METOIbI IPU PEIICHUH JIMHEWHBIX YPaBHEHUN U UX
CUCTEM.

[logOupaTe npuMepbl Map YMCEN, SBISIIOUMXCS PEHICHUEM JMHEHHOTO
YPaBHEHHS C IByMS IIEPEMEHHBIMM.

CtpouTh B KOOpPAMHATHOW IUIOCKOCTH TpauK JIMHEHMHOIO YPAaBHEHHS C
JIBYMsI TEPEMEHHBIMH, MOJIb3YSACh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUs
YpaBHEHHS.

Pemars cuctemsbl AByX JTMHENHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU, B TOM
qyucie rpauuecKu.

CocTaBnsATh M pelIaTh JIMHEMHOE YPAaBHEHHE WJIM CUCTEMY JIMHEHHBIX
YPaBHEHMM 110 YCIOBHMIO 3aJa4yd, HWHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4 MOJyYECHHBIN pe3yJIbTar.

DOyHKUUA

N3o0paxkath HA KOOPAMHATHOM MPSIMOM TOUYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJMHATaM, Jy4YH, OTPE3KH, HUHTEPBAJIbI, 3AMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anreOpanveckoMm s3bIKe.

OTMeuarh B KOOPJIMHATHOW IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpJWHATAM,
CTpOUTH Irpa@uku TMHEHHBIX QyHKIMI. CTpouTh rpaduk GyHKIMH Yy = |X|.

OnuceiBaTh C TMOMOILIBI0 (YHKIUI HW3BECTHBIE 3aBUCUMOCTU MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
POU3BOJAUTENBHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuthb 3HaueHre PyHKIUHU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuili cnocod MpeACTaBICHUS U aHalIW3a WH(OpMaluu,
U3BJIEKAaTh U UHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xonmy oOydeHuss B 8 kJiacce OOyYaromMiiCS TOJYyYHUT CIECAYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yncia v BbIYMCJIEHUS

Hcnonp30BaTh HadalbHBIE IPEICTABICHUSA O MHOXECTBE JIEUCTBUTEIBHBIX
Yucell JUIsi CPAaBHEHUSI, OKPYTJICHUSI U BBIUMCICHUHN, N300paxkaTh JACUCTBUTEIbHbBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM IIPSIMOM.

[IpuMeHATh TOHATHE apU(PMETHUECKOTO0 KBAAPATHOIO KOPHS, HAXOIUTh
KBaJI[paTHbIE KOPHHU, MCIONB3YsI MPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEPXKALIUX KBaJpaTHbIE KOPHHU, HWCIOJIb3Ys
CBOMCTBA KOPHEM.



Hcnonp3oBath 3anucu OONBIIMX U MalbIX YHUCEN C MOMOIIBIO JECATUYHBIX
npoOeii u creneHelt yucia 10.

AuredpanvecKue BhIPpaKEeHUA

[IpuMeHsTH MOHSATHUE CTENEHW C 1EIbIM IOKAa3aTeleM, BBIMOJIHSITh
npeoOpa3oBaHus BRIPAXKECHUH, COJEPKAIIUX CTETICHH C [IETBIM MMOKa3aTesIeM.

BhINONHATE TOXIIECTBEHHBIE MPEOOpPa30BaHUS PAIIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE IMPaBWJI JSUCTBUN HAJl MHOTOUJICHAMH U aJIreOpandecKuMu JpOOsSMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh NpeoOpa3oBaHuUs BRIPAKECHUMN SISl pEUICHUS Pa3IuYHbIX 33724 U3
MaTeMaTUKH, CMEXXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemars nuHEiHBIE, KBaJpaTHbIE YpaBHEHUsI M PallMOHAIbHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IByX YPaBHEHU C ABYMS IEPEMEHHBIMHU.

[IpoBoauThE MpOCTENIINE UCCIIENOBAHUSA YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM TpaduuecKuX MpecTaBlieHuil (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPAaBHEHUM PEIICHUS, €CIIM UMEET, TO CKOJIBKO, W
npouee).

[TepexoauTs OT clioBecHOW (HOPMYIHUPOBKM 3amaud K e€ anreOpandeckon
MOJENH C TIOMONIbIO COCTABJIEHUS YPAaBHEHUSI WM CHCTEMbI YpaBHEHUI,
WUHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33Ja4H MOJYYEHHBIN PE3YIIbTAaT.

[IpuMeHsATH CBOWCTBA YHCIOBBIX HEPABEHCTB JUIsI CpPaBHEHUsSI, OIICHKH,
peliaTh JUHEWHBIE HEPABEHCTBA C OJHOM NMEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpa@uYecKyr0 WJUTFOCTPAIMI0 MHOXXECTBA PEIICHWN HEPAaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DOyHKIMHA

[loHuMaTh W KUCMOJNB30BaTh (PYHKIIMOHAIBHBIC TOHSATUSA U SI3bIK (TEPMUHBI,
CUMBOJIMUECKHUE O003HAYECHUs), ONPENETATh 3HAUeHUE (YHKIMU MO 3HAYCHUIO
apryMeHTa, ONpeeNsITh CBOMCTBA (YHKIIUU 10 €€ rpaduKy.

Ctpouts rpaduku dJ1IeMEeHTapHBIX QYHKIUN BUAA:

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

K kxoHiy oOydeHuss B 9 kJacce OOyYarolIMiiCS TOJYYHUT CIEAYIOIINE
NpEAMETHBIE PE3YIbTATHI:

Yucaa 1 BBIYMCICHUA

CpaBHUBATH U YNOPAJI0YMBATH PAIIMOHAIBHBIE U UPPALIMOHATIbHBIC YUCTIA.

Beimonuare apudmernyeckue JEWCTBUS C  pallMOHAJIbHBIMU YHCJIaMH,
codeTass YCTHbIE W TMCbMEHHBIE MPUEMBI, BBINOJIHATH BBIYUCICHUS C
UppaIMOHATbHBIMU YUCIAMHU.



HaxomuTh 3HaueHUs CTENEHEW C NEeIbIMM [OKAa3aTeIs MU M KOPHEW,
BBIUMCJIIATH 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrJiTh JEUCTBUTEIBHBIE YHCIA, BBINIOJIHATh NPUKHUAKY 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 YPAaBHEHUN C JBYMS NEPEMEHHBIMU M
CHUCTEMBI JBYX YPAaBHEHUM, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISICTCS JIMHECUHBIM.

Pemratp TekcTOBBIE 3amauu  alreOpandecKMM CIOCOOOM C  IOMOIIIBIO
COCTaBJICHUS YPAaBHEHHUS WIIM CUCTEMBI IBYX YPABHECHUH C IBYMS IEPEMEHHBIMMU.

[IpoBOaUTE MPOCTEUIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPAaBHECHUH, B
TOM YHCJI€ ¢ TPUMEHEHUEM TpauiecKuX MpeAcTaBlIeHU (yCTaHABIUBATh, UMEET
J ypaBHEHUE WJIM CHUCTEMA ypPAaBHEHUW DPEUICHHS, €CIIM HUMEET, TO CKOJIbKO, U
npouee).

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

Pemate  cuCTEMBI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJTIOUAIOIIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMCHIBATH PEIICHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELIEHUH PA3JIMYHbBIX 3a7a4.

DOyHKUUU

Pacno3naBaTh (QyHKIMH H3YYEeHHBIX BHAOB. IloKa3pIBaTh 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
3HaUYE€HUI KOI(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKITUH.

Crpouth U H300paxaTh CXeMaTHUYECKU rpauKu KBaJAPATUYHBIX (PYHKIUH,
OIHCHIBATh CBOWCTBA KBaAPATHUHBIX (DYHKIUH MO UX rpaduxam.

Pacnio3naBaTh kBajpaTHuHyl (QYHKLHUIO 1O (HOpMyIie, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON )XKU3HU, PU3UKH, TEOMETPUU.

YuciioBble MOCIEA0BATEIbHOCTH U IPOrPeccHm

Pacno3naBaTe apu(pMETHUYECKYyI0 U TE€OMETPUYECKYI0 MPOrPECCUH MpHU
Pa3HBIX CIIOCO0ax 3a/IaHus.

BbINONHATE  BBIYMCIACHUS C  UCHOJb30BaHHWEM (opMya n-ro ujieHa
apu(pMEeTUYECKON U TEOMETPUUECKOMN POTrPeECCHii, CyMMBI IIEPBBIX N UJIEHOB.

N300paxarh ujeHbl MOCIEN0BATEILHOCTH TOYKAMH HAa KOOPAMHATHOM
IUIOCKOCTH.



Pemrate 3amaum, CBs3aHHBIE C YHCIOBBIMH IIOCJIEIOBATEIBHOCTSIMU, B TOM
YHUCJIC 3a/1a4d U3 PEATbHOM JKM3HU (C MCITOIB30BaHUEM KaJIbKYJIATOPA, ITU(DPOBBHIX
TEXHOJIOTUHA).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoaunuecTBo yacos
Ne HanmeHoBaHMe pa3iesioB U JIeKTPOHHBIE (HU(PPOBHIE)
Konrpoabnsie | IlpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTsbl padoTsbI
bubnuotexa [JOK https://m.edsoo.ru/7f415b90
1 Hucna 1 BBIYUCIICHHUS. 25 1 1 https://resh.edu.ru/subject/lesson/7237/start/310005/
PanmonaneHble yncna https://resh.edu.ru/subject/lesson/7232/start/304286/
https://resh.edu.ru/subject/lesson/7231/start/249071/
) Anrebpanyeckue 7 | | bubnuoteka [{OK https://m.edsoo.ru/7f415b90
BBIPAXKEHUS https://resh.edu.ru/subject/lesson/7261/start/248918/
3 VYpaBHEHUs 1 HEPABEHCTBA 20 1 1 bubnuoteka [JOK https://m.edsoo.ru/7f415690
K .
4 OOPAHHATEI H rpadukn 24 1 1 bubmuoteka I{OK https://m.edsoo.ru/7f415b90
OyHKIMU
5 [ToBTOpeHue u 060061IeHNE 6 1 0 bubnnoreka L{OK https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB 102 5 4

[10 ITIPOTPAMME




8 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB 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 0 1 hitps://m.cdsoo.ru/7f41 7af8
Uucna u Beruncienus. CTeneHsp ¢ 1eJIbIM bubnuotexa [JOK
2 7 0 0
rokKasarejieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | 0 bubmmorexa [JOK
KBanpatublii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BHIPaXKECHHUS. 15 | 0 bubnuorexa LIOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 0 bu6nuorexa [IOK
YpaBHEHHS https://m.edsoo.ru/7f417af8
6 VYpaBHeHuUs 1 HepaBeHCTBA. CHCTEMBI 13 0 | bubmmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmorexa [JOK
7 b .H 12 1 0
paBHEHHS U HepaBeHCTBA. HepaBeHncTBa hitps://m.cdsoo.ru/7f417af8
bu6mmorexa [JOK
8 O .0 5 0 1
YHKIHH. LICHOBHBIC HOHATHA https://m.edsoo.ru/7f417af8
bubmnoreka LJOK
9 O 4 9 0 1
yHKUHH. THCAOBLIE GyHKIMH https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 I1 6 1 0
OBTOpeHHE 1 0000mICHHE https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 4




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne ni/mn P Konrtpousnbie | IIpakTnueckue (1upp )
NMporpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
| Uucna u Beruncienus. JleicTBUTENbHEIC 9 0 1 bubmuorexa [JOK
qucia https://m.edso00.1ru/7f419d08
) VYpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 | 0 bubnuorexa [JOK
OJHOI EPEMEHHOM https://m.edso0.ru/7{419d08
3 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 14 ) 0 bubnnoreka [JOK
YpaBHEHUN https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
4 YpaBHeHus U HepaBeHCTBA. HepaBeHncTsa 16 1 0 hitps://m.cdsoo.w/76419d08
bu6nuoreka [JOK
5 ) 16 1 0
YHKHHH https://m.edsoo.ru/7f419d08
b K
6 UwucnoBbie OCiIeI0BATEILHOCTH 15 1 0 hgfj;jif;igﬁ 17£419d08
7 [ToBTOpeHme, 06001IeHNE, CHCTEMAaTU3AIIUS 13 ) 0 bu6nuoreka [JOK
3HaHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 1







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
1. Anrebpa. 7 knacc: yue6. 15 obmeoopazoBar. Opranuzanuii: / [FO.H.

Makapsrue, H.I'. Munaiok,, K.M. Hemkos, N.E. ®eokTuctoB]. — M.:
IIpoceemienue, 2013.

2. Maremaruka. Anrebpa: 7 kimacc: 6a30BbIl ypoBeHb / yueOHuk 0. H.
Makapsrues, H.I'. Munntok, K.1. Hemkos, C.b. CyBopoBa/ mox pe.
C.A.TenskoBckoro. — 15-e u3n., mepepad. —Mocksa: [Ipocsemenue, 2023.

METOANYECKHUE MATEPUAJIBI JISA YUUTEJIA
1. Anrebpa. Jlunaktuueckue MaTepualibl. 7 Kiacc : yueb. nmocooue ajis

obmeo6pazosar. opranuzanuii / B.W. XKoxos, FO.H. Makapsrues, H.T'.
Mungrok. — M.: IIpocsemenue, 2020

2. MakaperueB FO.H. Mzyuenune anreOpsl. 7-9 Kinacchl: KHATA IS yAUTEIS /
1O. H. Makapsrues, H. I'. Mungiok, C. b. CyBoposa, U. C. lllnbikoBa. — M.:
[Ipocsemenne, 2010

HHUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

https://resh.edu.ru/subject/16/7/

https://www.yaklass.ru/?%035 ysclid=lm52rfq610820112170
https://uchi.ru/teachers/migration
https://foxford.ru/?utm_source=yandex utm medium=cpc
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https://skysmart.ru/?ysclid=lm52thv7nt407921755



INPUJIOKEHUA

IIpomeskyTOUHAs aTTecTALMS
KonTtpoabsnas padora

BAPUAHT 1
1. Yopoctute Belpaxkenue: a) 3a’b * (-54°b);  6) (2x%y)3.
2. Pemute ypaBaeane  3x-5(2x +1)=3 (3 - 2x).
3. Pasnoxure Ha MHOKHUTENH:  a) 2xy - 6)7; 0) a*- 4a.
4. Ilepumetp tpeyronsuuka ABC paBen 50 cm. Ctopona 4B Ha 2 cm Ooubliie ctoponsl BC, a
ctopoHa AC B 2 paza 6ombiie ctoponsl BC. Haiiure CTOpOHBI TPEyTOJIbHUKA.

BAPUAHT 2
1. Yapocture Beipakenue: — a) -2x)? * 3x3)5; 0) (-4ab®)>.
2. Pemmure ypaBuenue 4 (1-5x) =9-3 (6x-5).
3. Paznoxure Ha MHOKUTENH:  a) a’b - ab?; 0) 9x - x°.

4. Typuct npomen 50 km 3a 3 nHs. Bo BTOpoii neHs oH npomen Ha 10 kM MeHbIIe, 4eM B
MepBBIN JIeHb, U HAa 5 KM OoJblle, yeM B TpeTHil. CKOIbKO KUJIOMETPOB MPOXOAMI TYpPUCT
Ka)KIIBIN JIeHb?

OTaJIOHBI IIpaBUJIbHBIX OTBCTOB:

3aganue | Bapuant 1 Bapuant 2
1 a)-154°6°6)8x°y’ a)-6x'y’6) 164%°
2 -14 -10
3 a) 2y(x-3y) a) as(a—6)
6) a(a-2)(a+2) 6)x(3— x)3+ x)
4 12 cMm, 14 cMm, 24 cm 25 kM, 15 kM, 10 kM

Kpurepnun olieHKH: IIpaBUJIbHOC BBIIIOJIHCHHEC 3aJaHui 1-5 OLICHHUBACTCA 1 6amnom

«5» - BEpHO BBINIOJIHEHBI BCE 3a/1aHMUS;
«4» - BEpHO BBINIOJIHEHBI 3 3a/1aHUS;
«3» - BEPHO BBINOJIHEHBI 2 3aJaHUsl.




