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HOACHHUTEJIBHAA 3AIINCKA

AnreOpa SBISETCS OJHUM M3 OIMNOPHBIX KYypPCOB OCHOBHOIO OOILETO
0o0pa30oBaHus: OHAa 00eCIeUnBaeT U3yUeHHUE JAPYIUX JUCLUIUIMH, KaK €CTECTBEHHO-



HAyyHOT0, TaK M TyMaHUTAPHOTO LIMKIOB, €€ OCBOECHHE HEOOXOAUMO MJis
IPOAOKEHUsI 00pa30BaHUs U B ITOBCEAHEBHOM *U3HU. Pa3BuTHe y o0yuaromuxcs
HAYYHBIX TIPEJCTABICHUH O TMPOUCXOXKACHUA W CYIIHOCTH alreOpanvecKux
a0cTpakiuii, cnoco0e OTpakKeHHsI MaTeEMaTUYECKOM HAYKOW SIBJIEHUH U MPOLECCOB
B NpUpPOJE U OOIIECTBE, POJU MaTEMaTHYECKOIO MOJCIUPOBAHMS B HAyYHOM
NO3HaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHHS, HEOOXOIMMBIX JJIs aJanTallid B COBPEMEHHOM IHU(POBOM
oOmectBe. M3yuenue anreOpbl oOecrneynmBaeT pa3BUTHE YMEHHsI HAOIIOJaTh,
CpaBHMBaTh, HAaXOAWTb 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOU JCHCTBUSL M BBIBOJMBI,
(dopMmynupoBath yTBepKAeHUsI. OCBOEHUE Kypca alnredpbl 00eceunBaeT pa3BUTUE
JOTHYECKOTO MBIIUICHUS OOYYarolIUXCs: OHM HWCHOJB3YIOT ACIyKTUBHBIE U
UHAYKTUBHBIE PacCyXJeHusi, 0000IIeHNe 1 KOHKPETU3AIHIo, abCcTparnpoBaHue u
aHasornto. OOyueHue  anreOpe  mIpeanojiaraeT  3HAUYUTEIbHBIH  0O0BEM
CaMOCTOSITENIbHOM ~ J1€ATENbHOCTH OOYyYarolUXcs, I03TOMY CaMOCTOSTEIbHOE
pelieHue 3a7a4 IBIsieTCs peaqu3alrei 1eaTeIbHOCTHOTO MPUHIINIA 00YYEHUS.

B crpyktype mnporpammbl yueOHOro kypca «Anredpa» uisi OCHOBHOTO
o01m1ero o6pa3oBaHNus OCHOBHOE MECTO 3aHMMAIOT COZAEpPKATeIbHO-METOAUYECKUE
auHUK: «Yucna U BeIYMCICHUSY, «ANreOpandeckue BhIpaKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DPyHkium». Kaxkgas U3 3THX colepiKaTelbHO-METOIUYECKUX
JIMHUM Pa3BUBAETCS Ha MPOTHKEHUU TPEX JIET U3YUYEHUs Kypca, B3aUMOJECHUCTBY C
ApPYyTMMH €ro JUHUAMH. B Xomae wu3yueHuss ydeOHOro Kypca OOydaromuMmcs
OPUXOJIUTCS JIOTHUECKU PacCyAaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
s3bIK. B CBSI3W ¢ 3TUM B mporpaMMy Y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MpPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3zfenax
MaTeMaTU4eCKOro oOpa3oBaHusl U CHOCOOCTBYIOIIUE OBIAJCHUIO OOYyYarOIIUMUCS
OCHOB  YHUBEpPCAJIbHOIO Maremarudeckoro s3pika. CopepxaTenbHOM U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCA €ro
UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHUM «Yucna M BBIYUCICHMSD CIYKUT OCHOBOM ISt
JANbHEHNIIEr0o U3y4YeHUsl MAaTEMAaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYy4YarOIIHUXCS
JOTHYECKOT0 MBILIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIb30BaThCS aJrOPUTMaMU, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEAHEBHOM
XKU3HU. Pa3BUTHE MOHATUS O YMCIE HA YPOBHE OCHOBHOI'O OOUIEro 0Opa3oBaHUs
CBS3aHO C pAINMOHAIBHBIMH M HMPPAIOHATBHBIMU YHCIaMHU, (HOPMHUPOBAHUEM
IPEACTAaBICHUA O JEHCTBUTEIBHOM YHCIE. 3aBEpUICHUE OCBOEHHS YHUCIOBOU
JMHUU OTHECEHO K CpeIHeMY 00IieMy 00pa30BaHHUIo.

Copepxanue JByX alnredpandeckux JUHUN — «AreOpanuecKkue BbIpaKECHUS
U «YpaBHEHUS] U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO y OOYyUaIOIIUXCS



MaTeMaTUYEeCKOro amnmnapara, HeoOXOAMMOIo JUIsl pelieHHs 3ajad MaTeMaTHKH,
CMEXHBIX IPEIMETOB M IPAKTUKO-OPHUEHTHPOBAaHHBIX 3anad. Ha yposHe
OCHOBHOr0 00miero o0Opa3oBaHMsl Y4eOHBIM MaTepuan TPYIIUPYETCS BOKPYT
palMOHAJIBHBIX BBIpAXKEHUI. AJreOpa JEMOHCTPUPYET 3HAUEHWE MAaTEMAaTUKH Kak
A3bIKa JUISI TIOCTPOCHHMS MAaTEMaTUYECKUX MOJENEH, ONMMCAaHUs IPOLIECCOB H
SBIIEHUI peaidbHOro Mupa. B 3agaum oOyueHuss anreOpe BXOAAT Takke
JanbHeillee pa3BUTHE AJNTOPUTMUYECKOTO MBIIUICHUSA, HEO0OXOAMMOro, B
YacTHOCTH, JMJII OCBOEHHMS Kypca HWH(OPMATUKHA, U OBJIAJEHUE HaBbIKaMU
JIeNyKTUBHBIX paccyxaenuil. [IpeoOpa3oBanre cUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEeHHUs, CHOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPYECTBY.

Copnepxanue (pyHKIIMOHATbHO-TpaUUECKON JIMHUU HALEIEHO Ha MOJIy4eHHE
oOyJaronMMucs 3HaHUM O (PYHKIMSAX Kak Ba)KHEHIIEH MaTeMaTH4ecKol MOJAeNu
JUISL OMCAHUS U UCCIEAOBAHUS Pa3HOOOPa3HBIX MPOLECCOB U SIBJIEHUN B MPUPOJIE
u obmecTtBe. M3yueHue marepuana crocoOCTBYET Pa3BUTHIO Y OOYyYarolIUXcs
YMEHUS UCIIOIB30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIEC CPEACTBA A3bIKa MATEMAaTUKH —
CJIIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKIaI B (OpMHUpPOBAHUE
IPEICTaBICHUNA O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUIIM3ALUU U KYJIbTYPHI.

CoriacHo yudeOHOMY IUTaHy B 7—9 Kjaccax H3ydaercs Y4eOHbIH Kypc
«Anre0Opa», KOTOPBIH BKIIIOYAET CIIEAYIOIIME OCHOBHBIE pa3fesibl COJCpPKaHUS:
«Yucna W BBIUUCIEHUS», «ANreOpaueckue BBIPAKEHUS», «YpaBHEHUA U
HEpaBeHCTBa», « DyHKIUNWY.

Ha uzyyenue yuebHoro kypca «Anredpa» orsoautcs 306 yacoB: B 7 kiacce
— 102 4vaca (3 yaca B Henento), B 8 kinacce — 102 yaca (3 yaca B Henenio), B 9
kiacce — 102 gaca (3 yaca B HefIeIni0).



COJEPXAHME OBYUYEHUA
7 KIIACC

Yuciia 1 BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSATHYHBIE, NEPEXO] OT OJHOM (HOpPMBI 3amucu
npobeit k apyroil. IloHsaTHe panMOHAIBHOrO 4YHCJA, 3aIllCh, CpPaBHCHHE,
yHOpSOUYUBAHUE  pAlMOHANBHBIX uuceln. Apudmernueckue JEUCTBHUS €
palMOHAIBHBIMYA YHMCiIamMu. PemeHue 3agad U3 peasbHOM MPAKTUKHA HA 4acTH, HA
JTpoOu.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTelieM: ONpeJeleHne, MpeoOpa3oBaHHe
BBIPKEHUI HA OCHOBE OIpe/eNieHus, 3auch 0onbImx uncen. [IporeHTsl, 3anuck
IPOLIEHTOB B BHUjE JIpoOU U JpoOM B BHJIE MPOIEHTOB. Tpu OCHOBHBIC 3a/layd Ha
IIPOLIEHTHI, PEIIEHUE 3a7a4 U3 PEATbHON IPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, pPA3j0KEHHE HA  MHOXHUTEIU
HaTypaJIbHBIX YHUCEIL.

Peanbubie  3aBUCMMOCTH, B TOM  4YHCle TmpsiMas W oOpaTHas
IPONOPLUHUOHAIBHOCTH.

Auire0OpanvecKkue BhIPpaKeHUs

[IepemeHHbBIE, UHCIOBOE 3HAYEHUE BBIPAXKEHUS C IEpEMEHHOM. JlomycTrMbIe
3HAYEHHUs NepeMeHHbIX. [IpencraBiieHne 3aBUCHMOCTH MEKy BEIMYUHAMU B BHJIE
dbopmybl. Beruucnenus no ¢popmynam. [lpeobpazoBanue OyKBEHHbBIX BBIPAXKEHUH,
TOXJIECTBEHHO paBHbIE BBIPAKEHMs, IMpPaBWIa MpPeoOpa3oBaHUsl CyMM U
IPOU3BE/ICHUH, paBUIa PACKPBITUS CKOOOK M MPUBEICHUS TTOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIBHBIM ITOKA3aTEIEM.

OnHowiensl 1 MHOTOWwiIeHbl. CreneHp MHOrowieHa. CioxeHue, BbIYUTAHHE,
YMHOXEHUE MHOrOWICHOB. MOOpMyJsbl COKpPAIEHHOIO YMHOXEHHUS: KBaapar
CyMMBl M KBagpaT pasHoctu. Dopmylia pa3sHOCTH KBaAparoB. PasnmoxeHune
MHOI'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpPEeHb YpaBHEHHMs, IpaBuUiia MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCHJIBHOCTb YPaBHEHU.

JInuHelHOE ypaBHEHME C OJHOM NEPEMEHHOW, YUCIO KOPHEH JIMHEWHOTO
YpaBHEHHUSI, pEILICHHE JIMHEWHBbIX ypaBHEeHUU. CoCTaBJI€HHWE YpPaBHEHHH MO
YCJIOBHIO 3a7a4M. PenieHrne TeKCTOBBIX 3a/1a4 C TOMOIIbIO YPaBHEHUIA.

JIuneitHoe ypaBHEHUE C JIBYMsI IEpEMEHHbIMU U ero rpaduk. Cucrtema AByX
JIMHEWHBIX YPAaBHEHHW C ABYyMs NEPEMEHHBIMU. PemieHue cucrem ypaBHEHHU
CocoOOM MOACTAaHOBKU. IIpumepbl peleHuss TEKCTOBBIX 3alad C IOMOIIbIO
CHCTEM yPaBHEHUM.

DOyHKUUHA



Koopannara Toukn Ha npsMoi. Yucnosbele npoMexyTKU. PaccrosHue mexay
JIByMSI TOUKaMHU KOOPJIUHATHOU MPSMOH.

[IpsimoyronibHas cuctema koopauHar, ocu Ox u Oy. AOcuucca U opJUHATa
TOYKH Ha KOOPAMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpadukoB peanbHbIXx 3aBucuMmoctei. [lonstue dynkuun. [paduk
¢bynkuuu. CoiictBa pynkumil. JIunelinas ¢pynkuus, e€ rpapuk. ['paduk GyHkimm
y = [x|. I'paduueckoe pemieHre JIWHEWHBIX YpPaBHEHUW U CHUCTEM JIMHEHHBIX
YPaBHEHHUI.

8 KVIACC

Yucaa 1 BIYMCICHUSA

KBagparueiii kopenbp wu3 uucia. [loHarue o0 uppalMoOHAIBLHOM YHCIIE.
Hecstuunbie TpuOIMKEHUST HpPAIMOHAIBHBIX yucen. CBoiicTBa apuMeTUIECKIX
KBa/IPATHBIX KOPHEW M X MPUMEHEHHE K MPEOoOPA30BAHUIO YMCIIOBBIX BBIPAKEHUN
Y BBIUHUCIICHUAM. J|€CTBUTEIIbHBIE YUCIIA.

CreneHb ¢ LETbIM MOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAS 3alUCh YHUCIA.
Auire0OpanyecKkue BhIPpaKeHUs

KBampaTHpii  TpE€XuieH, pas3joKeHUE KBAAPATHOTO  TpEXWIeHAa  Ha
MHOXHUTEH.

Anrebpandeckas Jpodb. OCHOBHOE CBOMCTBO ajredOpanyueckoil apoowu.
CnoxxeHue, BbIYMTAaHUE, YMHOXEHHE, JeJIeHHe anreOpanvyeckux JIpoOei.
PanmonanbsHbie BhIpaXeHUs! U UX MPeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmylia KOpHEW KBaJApaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBaJIPaTHBIM.
[Ipocretimue ApoOHO-paIIMOHATIEHBIE YPABHEHHSI.

I'paduaeckas nHTEpIpeTalHsl YPABHEHHUM C ABYMS MTEPEMEHHBIMU U CHUCTEM
JIMHEWHBIX YPAaBHEHHU C JByMs IIepeMeHHbIMHU. lIpumepnl pemieHus cucrem
HEJIMHEWHBIX YPABHEHUMN C IBYMsI IEPEMEHHBIMU.

Petienne TEKCTOBBIX 3a/1a4 anreOpandyeckuM CrocoooM.

YucnoBele HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJJTHOM NEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
CucTteMbl TMHENHBIX HEPABEHCTB C OJTHOM ITIEPEMEHHOM.

DOyHKUUHA

[Tonsitue ¢ynkuuu. OOMACTH ONpENeNeHUs] U MHOXKECTBO 3HAYEHUU
byukuu. CriocoOs! 3aaHus PYHKIIHM.

I'paduk dyukmuu. Yrenue cBoiictB (yHkimu mo e€ rpaduxy. IIpumeps
rpaduKoB QYHKIHMA, OTPAKAIOIIUX PEATTbHBIE TIPOIECCHI.

@OyHKIMY, OMHUCHIBAIOIIME TPSIMYI0 M OOpaTHYI MPOMOPIMOHATILHBIC
3aBHCHMOCTH, HX rpabuxn. Oyukimn y = x2, y = x3, y = \x, y=|x|. I'padudeckoe
pElICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KUIIACC



Yucia 1 BIYMCICHUSA

PannonanpHbie yucia, MppalMoOHaIbHbIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHbIE ApoOH. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YUCIIA
Kak OCECKOHEUYHBbIC JAECATUYHBIC apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKy MHOXECTBOM JICHCTBUTEIBHBIX YMCEII U KOOPJIMHATHOM MPSIMOM.

CpaBHEHHME JIEMCTBUTENIbHBIX 4HCEN, apupMETUYECKUe JIEUCTBUS C
NENCTBUTEIBHBIMU YUCIIAMU.

Pa3smepsl 0OOBEKTOB OKpPY’KAIOIIET0 MHUPA, JIMTEIBHOCTh IPOIIECCOB B
OKpY>KaroIleM MUpE.

[TpuOnmxkE€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NpUOIKeHus. OKpyTiaeHue
yucell. [Ipuknaka u oleHka pe3yabTaToB BbIUNCICHUH.

YpaBHeHUS U HEPABEHCTBA

JIuneliHOE ypaBHEHME. Pemenne ypaBHEHUM, CBOASIIMXCS K IMHEWUHBIM.

KBanparnoe ypaBHeHue. Peuienue ypaBHEHUM, CBOASAIINXCS K KBAJIPaTHBIM.
bukBaapatHoe ypaBHeHue. [IprMepbl penieHUus ypaBHEHUN TPEThEW U YETBEPTOM
CTETICHEH PA3JI0KECHUEM HA MHOXKUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHMH. PemieHue TEKCTOBBIX 3aaad
anredpanvdeckKiuM METOI0M.

VYpaBHeHHE ¢ ABYMs NEpEMEHHBIMU U ero rpaduk. Pemienue cuctem IBYX
JIMHEVHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHNUN C IBYMs IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a71a4 alredpanyeckuM CrocoooM.

HucoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOW. PemeHue cucrem
JIMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HeEpaBEHCTBA.
I'padmyeckas wHTEepIpeTalnds HEPAaBEHCTB M CHCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMU.

DyHKIMHA

KBagpatuunas ¢dynkuus, e€ rpadpux u cpoiictBa. [lapabona, xkoopAauHATHI
BEPIIMHBI TapadOoIbl, 0Ch CAMMETPHUH MTAPAOOJIBI.

Ipaduxu pynxmmit: v = kx, y=kx + b, y =k/x, y=x3, y =Vx, y = [x| , 1 ux
CBONCTBA.

YuciioBbIE MOCIEI0BATEILHOCTH U IIPOIPECcCUm

[loHsiTHE YMCIIOBON MOCIEAOBATEIBHOCTU. 3aJaHUE IIOCIEHOBATEIBHOCTU
peKyppeHTHOM dopMyIoi 1 HOpPMYJIIOit 7-TO WICHA.

Apudmernueckass U reoMerpuueckas mnporpeccur. @opMyinbl n-TO 4jieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrPecCuii, CyMMbI IIEPBBIX 71 YJICHOB.

N300paxkeHne 4YJIEHOB apU(PMETHUYECKON M TE€OMETPUYECKON Mporpeccuit
TOYKaMH HAa KOOPJAWHATHOM IUIOCKOCTH. JIMHEWHBIA U DKCIIOHEHLMUAJIbHBIN POCT.
CI10HBIE TPOLICHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHMSI TpOrpaMMbl Yy4yeOHOro Kypca
«AnreOpa» XapaKTepU3yIOTCSL:

1) maTpuoTHyecKoe BOCIIMTAHHE:

IPOSIBIEHWEM HMHTEpeca K TMPONUIOMY M  HACTOSUIEMY POCCHUHCKOU
MaTEMaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MAaT€MaTHUKOB U POCCUMCKOW MaTEMAaTHYECKOM IIKOJbI, K HCIOJb30BAHUIO 3THUX
JOCTHXKEHUMN B IPYTUX HAyKaX U MPUKIAAHBIX cdepax;

2) rpakIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakIaHUHA U PEATH3ALUU €TI0
npaB, MpPEJICTaBICHHMEM O MAaTeMaTH4YECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp IPaKIaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00OCYX ACHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C MpPAaKTUYECKHUM IIPUMECHEHUEM JIOCTVIKEHHM HAyKH, OCO3HAaHUEM BaXHOCTHU
MOPAJIbHO-3TUYECKHUX TPUHIUIIOB B ACSITEIBHOCTH YYEHOTIO;

3) Tpy10BO€ BOCTIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Y4YacTHE€ B PpEIICHWH NPAKTUYECKUX 3aaad
MAaTeMaTU4YECKOM HAIPaBIEHHOCTH, OCO3HAHMEM BaXXHOCTH MAaTEMATHYECKOTO
oOpa3oBaHMs Ha MPOTSIKEHUH BCEW KHU3HU MJS YCHEHIHONW MpodecCHOHaIbHOU
JESITEeIbHOCTY M Pa3BUTHEM HEOOXOIUMMBIX YMEHHUI, OCO3HAaHHBIM BbIOOpPOM U
OCTPOECHUEM MHAMBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETHUYECKOMY  BOCIPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PELICHUH, pacCyXIECHUM, YMEHHIO BHJIETh
MaTEMaTUYECKHAE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O NMO3HAHMS:

OpHEHTaUMel B JCATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4YHBIX
IPEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOM HayKh Kak c@epbl 4YeI0BeUYeCKON
NEATEIIbHOCTH, JTANoOB €€ Pa3BUTUS W 3HAYMMOCTH JUISI PA3BUTHUS LWBWIN3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHKH U MATEMaTUYECKOW KYJIbTYpOW KaK CPEACTBOM
NO3HAHUSA MHpPA, OBJIAJIEHUEM IMPOCTEUIIMMH HaBBIKAMHU HCCIIEI0BATEIbCKON
NEeATEIIbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GpopmMHupoBaHHE KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIY YU :

FOTOBHOCTBIO TPHUMEHSITh MATEMAaTHYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0POBbS, BEACHUA  370pOBOro  o0pa3a KM3HU  (30pOBOE  IHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA W OTHbIXa, peryisapHas Qusndeckas
AKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBbIKa pedIeKCUHU, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOro )K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpHEHTaIMel Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHWM IS PEIIeHUs 3aaad
B 00JIACTH COXPAHHOCTH OKPYXKaIoIIeH cpeapl, IUIaHUPOBAHUS TIOCTYIIKOB U
OIICHKM MX BO3MOXHBIX MOCJIEACTBUN Il OKPY’KAIOIIEH Cpeabl, OCO3HAHUEM
100aJIBLHOTO XapakTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH UX pelieHus;

8) ajanranus K U3MEHAKINUMCH YCJIOBHAM COUHUAIBHON U NMPUPOIHOH
cpenabl:

TFOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSAX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO NESATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JIPYyTHX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHI[MU U3 OMbITA IPYTHUX;

HEOOXOJIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpoOBaTh WJEH, MIOHITHUS, TUIIOTE3bl 00 OOBEKTaX U SIBJICHUSAX, B TOM UYHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTBI COOCTBEHHBIX 3HAHUM H
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyaIldi0, BOCIPHUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMIUNA KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAEeMbIe pelieHus U JercTBUs, (OPMYJIUpPOBATh U OIEHUBATh PUCKU U
NOCJIECTBUA, (POPMUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble Jjorunyeckue AeiicTBHA:

e BBUIBJISITh U XapaKTEPU30BAThH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
00BEKTOB, TOHATHN, OTHOIICHUA MEXIy MOHATHAMH, (HOPMYIUPOBATH
OIPENICJICHUS]  TOHSATHH, YCTAHABIMWBATh  CYIICCTBEHHBIM  MPU3HAK
KiaccuuKaluyi, OCHOBaHUS i1 OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU
MPOBOJIMMOTO aHAJIN3A;

e BOCHOpPUHUMATH, (OPMYJIHPOBATH U  NPEOOPA3OBBIBATH  CYXKJCHHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €IWHUYHBIC, YaCTHBIE M 0OIIue,
YCJIOBHBIC;



BBISIBIISITh ~ MaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npotuBopeursi B (akTax, MAHHBIX, HAONIOJACHUSX U YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

JIeaTh BBIBOABI C HWCIIOJIB30BAHHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHH 110 aHATIOTUH;
pa30oupaTh JT0Ka3aTeIbCTBA MATEMATHYCCKUX YTBEPKICHUN (TIPSIMBIC U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEILHO HECIIOXKHBIE JOKAa3aTeIbCTBA
MaTeMaTU4eCKux (aKTOB, BBICTPAUBATh APTYMEHTAIMIO, IPUBOIUTH
MPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3ajaun (CpaBHMBATh HECKOJIBKO
BapUAHTOB pEIICHUsS, BBIOMpaTh HawboNee MOAXOAAIMMN ¢ Yy4ETOM
CaMOCTOSTEILHO BBIICTICHHBIX KPUTECPHUEB).

Ba3oBble ucciienoBarejbLCKHue 1eHCTBUA:

UCTIOJb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT TIO3HAHHMS,
(bopMyIMpOBaTh BOMPOCH], (UKCHUPYIOIIME IMPOTHBOpEUYNE, MpodieMy,
CaMOCTOSATENILHO YCTAHABIIMBaTh KMCKOMOE W JaHHOE, (OpMUPOBATH
TUTIOTE3Y, apTYMEHTHUPOBAThH CBOIO MTO3UIIUI0, MHCHHE;

MPOBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
OKCMIEPUMEHT,  HEOONbIIOe  WCCIEAOBaHHWE IO  YCTAaHOBJICHHUIO
OCOOCHHOCTEHI MAaTEeMaTHYECKOTO OOBCKTa, 3aBHCHMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSATENbHO (OPMYITHPOBATH 0OOOIICHHS W BBHIBOJBI MO pe3yIbTaTaM
POBEAEHHOTO HAOJIOICHUS, WCCIICIOBAHMSI, OICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaKKE BBIABUTATH
MIPETOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nundopmanueii:

BBISBJISITh HEJIOCTATOYHOCTh M HW30BITOYHOCTh HWH(OpMAIMH, JaHHBIX,
HEOOXOIUMBIX JJIsSI pEILICHUS 3a]1auu;

BBIOMpaTh, aHAJIU3UPOBATH, CHUCTEMATU3UPOBATH W HUHTEPIPETUPOBATH
HH(pOpMaIHIO Pa3IMYHBIX BUI0B U (HOPM IIPEICTABICHHUS;

BBIOMpaTh (opMy TpeAcCTaBiIeHUS HWHPOPMAIMU € WUTIOCTPUPOBATH
peliaeMble 3ajlaud CXE€MaMH, JuarpaMMamu, HWHOM rpadukod u ux
KOMOWHAIIMSIMHU;

OIICHUBATh HAAEKHOCTh HH(POPMAIUK TIO KPUTEPHSIM, MPEIITOKEHHBIM
YUIUTEIEM HIH CHOPMYIHMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHMKATHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA:



BOCIIPUHUMATh M  (QOPMYJIHPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCIOBUSIMHU U LEJIAMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX W MHCHBMEHHBIX TEKCTaX, JaBaTh MOSCHECHHS II0
XOJly peIIeHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTAT;

B X0J1¢ 0OCYKJICHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYK/1aeéMOM TEMHI,
npo0IeMbl, periaeMoi 3aJja4uu, BHICKA3bIBaTh UCH, HAIICJICHHBIEC HA TIOUCK
pEIICHHS, COIMOCTaBIATh CBOM CYXICHHUS C CYXICHHSAMH APYTHX
YYaCTHUKOB JHayora, OOHApY>KHWBAaTh PA3IMYAC W CXOACTBO TO3UIUH, B
KOppekTHOU opme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,
NPENCTaBIATh  pe3yJbTaThl  pPEIICHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBaHUs,  TPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C yIETOM 3a]1a4 TPE3CHTAIIMU U OCOOCHHOCTEH ayAUTOPHUH;
MOHMMAaTh W WCIONB30BaTh  MPEUMYIIECTBA  KOMaHTHOM U
WHIUBUIYAIbHOW pabOThl TPH PEIIeHWH YYEOHBIX MaTEMaTHYECKUX
3a/ay;

PUHUMATh 1EIb COBMECTHOU JIEATEILHOCTH, INIAHUPOBATh OPraHU3aIIHIO
COBMECTHOM paboOThl, pachnpenensiTb BUIBI padOT, JOTrOBApUBATHCA,
00CyKJIaTh MPOLIECC U PE3YIbTaT pabOThl, 0000IIATh MHEHUSI HECKOJIBKHUX
JIIOJIEH;

y4acTBOBaTh B TPYNMHoOBBIX ¢opmax paboTel (0OCyXkaeHus, OOMEH
MHEHUSIMH, MO3TOBBIE INTYPMbI W JPYyTHE), BBHINOJHATH CBOIO YacTh
paboOThI M KOOPAUHUPOBATH CBOM JICUCTBUS C APYTUMHU WICHAMH KOMaH/IbI,
OIICHMBATh KA4eCTBO CBOETO BKJaJa B OOIIMI MPOMYKT MO KPUTEPHSIM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUSI.

PeryjisiTuBHBIE YHUBeEPCAJbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISITh IUJIAH, AJITOPUTM PEIICHUS 3aJa4yu (WId €ro
4acTh), BBIOMpATH CIOCOO PEIICHUS ¢ YYETOM HMEIOIIUXCS PEeCYypCOB H
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUpPOBAaTh M KOPPEKTUPOBATH
BapUaHThI pelIeHUI ¢ y4ETOM HOBOM MH(OpMaIUu.

CaMOKOHTpOJIb, 3MOHI/IOH3JILHI)II7[ HHTEJJICKT.

BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yibTaTa peleHns MaTeMaTUYECKOM 3a/1a4uH;

NPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MpPHU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B [E€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, HAWJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JICATEIBbHOCTH MOCTABICHHOW ILIEIU
U YCIIOBUSIM, OOBSICHITH MPUYUHBI JOCTHKCHUS WIIM HEIOCTHIKESHUS 11EJIH,
HaxOJUTh OIMUOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OTIBITY.



INPEJMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 7 KJjacce o0Oy4aroUuics TMOMYYUT ClEAYIOLINE
peAMETHBIE PE3YIbTaThI:

Ymncia v BbIYMCJIEHUS

BoimonssaTh, coyeTass yCTHbIE W THCHBMEHHBIE MNPUEMBI, apUPMETHUECKUE
JNEUCTBUS C pPallMOHATIbHBIMU YUCIAMU.

HaxoauTe 3HaueHUs] YUCIOBBIX BBIPAKEHUH, MPUMEHSITH pPazHOOOpa3HBIC
CrocoObl U MPUEMBI BHIYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COAECPIKAIINX
OOBIKHOBEHHBIE U JICCSITUYHBIE APOOH.

[lepexoauth OoT oAHOW (HOPMBI 3amUCH YUCeN K Apyroi (mpeoOpa3oBhIBATh
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTHU B O€CKOHEYHYIO JECATUUHYIO APOOH).

CpaBHUBATH U YNIOPSAIOYMBATH PAIMOHAIIHBIC YUCTIA.

OKpyrisTh yucha.

BhINONHATS MPUKUAKY U OLIEHKY PE3YJIbTaTa BEIYUCICHUM, OIEHKY 3HAYCHUI
YUCJIOBBIX BBIpKCHUM. BBIMONHATE AEHCTBHUS CO CTENEHSMH C HaTypalbHBIMU
MOKAa3aTeJIIMH.

[IpuMeHsiTh  MpU3HAKK  JEIUMOCTH,  Pa3JIOKEHUE HAa  MHOXKHUTEIU
HATypaJIbHBIX YUCET.

Pemateb mpakTHKO-OpPUEHTHPOBAHHBIE 3a/1ayd, CBSI3aHHBIE C OTHOILIECHHEM
BEJIMYMH, MPONOPIHOHAIBHOCTHIO BEJIUYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl pelIeHUs 3a7ady ¢ y4€TOM OTPaHUYEHHM, CBSI3AHHBIX CO CBOMCTBAMHU
paccMaTprBaEeMbIX OOBEKTOB.

AsreOpandecKkue BbIPAKEHUS

Hcnonb3oBaTh ajireOpandeckyr0 TEPMUHOJOTUIO U CHUMBOJIUKY, TTPUMEHSTH
e€ B IpoLecce OCBOCHUS y4eOHOro MaTepuara.

Haxonute 3HaueHuss OYKBEHHBIX BBIPAKCHUN MPU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

Boimonuate  mpeoOpa3oBaHUs — LETOTO  BBIPAKEHHUS B~ MHOTOWIEH
MPUBEJICHUEM TTOJO0HBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BrinmonHAT, yMHOXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJieHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcCymecTBIATh Pa30KEHUE MHOTOWICHOB HAa MHOXHUTENIH C I[OMOUIBIO
BBIHECCHHMSI 3a CKOOKM OOIINEero MHOXUTENsS, TPYIIUPOBKU  CJaraeMsix,
npuMeHeHUs (POPMYJT COKPAIIEHHOTO YMHOXEHUSI.

[IpumensTh npeoOpa3oBaHUsi MHOTOWICHOB JJIsl PEUICHUS PAa3IUYHBIX 3a]a4
U3 MaTEMaTUKHU, CMEKHBIX TIPEAMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEHW C HATYpajJbHBIMU IOKA3aTEISIMHU IS
npeoOpa3oBaHUsl BEIPAKECHUI.



YpaBHeHUS U HEPABEHCTBA

Pemare nHHENHBIE ypaBHEHHsSI C OJHOW IMEPEMEHHOMN, MPUMEHSS NpaBUia
nepexoqa OT UCXOJTHOTO YPAaBHEHUS K PaBHOCWIILHOMY eMy. [IpoBepsiTh, sBIsieTCA
JIX YUCIIO KOPHEM YPaBHEHUS.

[IpumensaTs rpaduyeckre METOIbI TIPH PEIICHUH JIMHEWHBIX YPaBHEHUHN U UX
CUCTEM.

[TonGupate npuMephbl Map YHCEN, SBJISIOMUXCA PEIICHUEeM JHUHEWHOTrO
YPaBHEHUS C ABYMSI IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpaduK JIMHEHWHOTO YPAaBHECHUS C
JIBYMSI TIEPEMEHHBIMU, TOJIb3YSICh TpaduKOM, MNPUBOJIUTH TPHUMEPHI PEIICHUS
YpaBHEHHS.

Pemate cuctemsbl IBYX JIMHEWHBIX YPABHEHUH C JBYMSI IEPEMEHHBIMU, B TOM
qrcie rpaduIecKu.

CocraBnsaTh W pemiaTh JIMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
YpPaBHEHHII TI0 YCIOBHUIO 33Jayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJa4¥ MOJy4YEHHBIN Pe3yJIbTarT.

DOyHKIUU

N300paxkath HA KOOPAMHATHOMN MPSIMOM TOUKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbl, 3alIMCHIBATH YNCIIOBBIE IPOMEKYTKHU HA
anredpanveckoMm s3bIKe.

OTmeyaTh B KOOPAMHATHOM TUIOCKOCTH TOYKH IO 3aJIlaHHBIM KOOpJHMHATaM,
CTpOUTH Irpad@uku TMHEHHBIX QyHKIMI. CTpouTh rpaduk GyHKIMH Yy = |X|.

OnuceiBaTh C TMOMOIIBI0 (YHKIMA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, pACCTOSHHUE, LI€HA, KOJIUYECTBO, CTOMMOCTb,
POU3BOAUTENBLHOCTD, BpeMsi, 00BEM padOTHI.

Haxoaute 3HaueHue QyHKIUMHU 110 3HAUCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii cocod MpeACTaBICHUS W aHaiM3a WH(OpMaIuy,
U3BJICKATh U UHTEPIIPETUPOBATH HHMOPMAITNIO U3 TPadUKOB peabHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOyuenuss B 8 kJjacce oOydYarolmUiCcsl TOJYYUT CIIEIYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

Yucia 1 BIYMCICHUSA

Hcnonb30BaTh HaydallbHBIE MPEICTABICHUS O MHOXKECTBE JIEMCTBUTEIbHBIX
Yyuces IS CPaBHEHUs, OKPYTJICHHUS M BBIYMCICHUH, N300pakaTh JCHCTBUTEIIbHBIC
Yyycia TOYKaMUA Ha KOOPJAWHATHOU MPSMO.

[IpumeHsTh TOHSATHE apU(DMETHYECKOTO KBAJIpPaTHOTO KOPHS, HAXOJWTh
KBaJIpaTHbIE KOPHU, WCIIOJB3YS TMPU HEOOXOIUMOCTH KAIbKYJSITOP, BBIMOIHSATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIUX KBAApPATHBIE KOPHHU, HCIOIb3YS
CBOWCTBA KOPHEH.



Hcnonb3oBath 3anucu OONBIIMX W MaJbIX YHUCEN C TMOMOIIBIO JECATUYHBIX
npoOeii u creneHelt yucia 10.

AJuire0panvecKue BbIPpaKeHUs

[IpuMeHsTh MOHSTHUE CTENEHU C 1EeJbIM IOKa3aTeJIeM, BBIMOJIHATh
npeo0pa3oBaHus BEIPAKECHHM, COJEPKAIUX CTETICHH C IETBIM IMOKAa3aTEeIeM.

BhINONHATE TOXIIECTBEHHBIE MPEOOpPA30BAHMS PAIIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE IMPaBWJI JSUCTBUHN HAJl MHOTOUJIEHAMH U aJIreOpandecKuMu JpOOsSMHU.

PacknanpiBaTh KBaJIpaTHBIN TPEXUJIEH HA MHOKUTEJIU.

[IpumensaTh npeoOpa3oBaHUs BRIPAKECHUM SISl pEIICHUS PA3IUYHBIX 3a]a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemats nuHEHBIE, KBaJpaTHbIE YPAaBHEHUSI U PallMOHAJIbHBIC YpPaBHEHMUS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C ABYyMSs IEPEMEHHBIMHU.

[IpoBoauTh mpocTenmme UCCIENOBaHUS YPABHEHUM U CUCTEM YPABHECHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpaduuecKuX MpecTaBlieHuid (YyCTaHaBIUBaTh, UMEET
JU ypaBHEHHUE WIM CHUCTEMa YpPaBHEHUW PEIICHUS, €CIM MMEET, TO CKOJIbKO, W
npouee).

[TepexoauTh OT ciiOBeCHOW (HOPMYIHUPOBKM 3amadu K e€ anreOpandeckon
MOZENH C TIOMONIbIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMBbl YypaBHEHUU,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN PE3YIIbTAT.

[IpuMeHsThL CBOWCTBAa YMCIIOBBIX HEPABEHCTB /IS CpPaBHEHUS, OIICHKH,
pelarh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CUCTEMBI, 1aBaTh
rpa@uyUecKyr0 HWIUTIOCTPAIMI0 MHOXKECTBA PEIICHWN HEPAaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DOyHKUUT

[TonumaTh ¥ UCTHOJIB30BaTh (DYHKIIMOHAIBHBIC MOHSATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKUE O0O3HAUYEHMS), ONPEIEIATh 3HAUCHHE (PYHKIMH IO 3HAYCHUIO
apryMeHTa, ONpeeNsTh CBOMCTBA GYHKIIUU 10 €€ rpaduKy.

Crtpouts rpadvKu AIEeMEHTAPHBIX QPYHKIMIA BU/IA:
y =k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBaTh CBOHCTBA YHCIOBON

dbyHkuu 1o e€ rpaduky.
K xoniy oOyuenus B 9 KJjacce 0OydYarolIuics TMOJYYUT CIEIYIONINE

MPEIMETHBIE PE3YJIbTATHI:

Yucjaa v BbIYHCTIEHUA

CpaBHMBATh ¥ yHIOPSAOYMBATH PAIUOHAIBHBIE U HPPALIMOHAIBHBIC YHCIIA.

Bemonuare apudmeTndyeckue JIEHWCTBUS C  palldOHAJIBHBIMH  YHCIIAMH,
couerass YCTHbIE M IIUCBMEHHBIE TIPUEMBI, BBINIOJHATh BBIYHUCIEHUS C
MPPALMOHAIBHBIMU YHUCJIAMU.

Haxonute 3HaueHHWst CTENEHEW C 1EIbIMUA MOKA3aTesIMA M KOPHEH,
BBIYNCIISITh 3HAYECHHS YUCITIOBBIX BBIPAKECHUMN.



OKpyrisaTh [I€UCTBUTENbHBIE YHCIIA, BBINOJHATh MPUKUAKY pe3yJibTara
BBIYMCIIEHUI, OLIEHKY YMCIIOBBIX BBIPAKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHelHbIE W KBaJpaTHbIE YpPAaBHEHUS, YPaBHEHHS, CBOISIIUECS K
HUM, TIPOCTEHIITNE TPOOHO-PAIIMOHATILHBIC YPABHECHHUS.

Pemate cuctembl ABYX JIMHEMHBIX YpaBHEHUW C ABYMS NEPEMEHHBIMH M
CHUCTEMBI JIBYX YpaBHEHUM, B KOTOPHIX OJIHO YPABHEHUE HE SIBISCTCS JIMHEHHBIM.

Pemiath TekcTOBbIE 3ajauu  aJreOpamdeckuM CrocoOOM C  MOMOUIBIO
COCTaBJICHUS YPABHEHUS WM CUCTEMBI JIBYX YPABHEHUM C IBYMSI IEPEMEHHBIMH.

[IpoBoauTe mpocrenmme UCCIENOBaHUS YPABHEHUM U CUCTEM YPABHEHUH, B
TOM YHUCJIE C PUMEHEHUEM TpadUuecKuX MpecTaBlieHud (YCTaHaBIUBaTh, UMEET
JY ypaBHEHUE WJIM CHCTEMa YpAaBHEHUUN pEUIeHUs, €CM MMEET, TO CKOJbKO, U
npouee).

Pemate nuHeliHbIE HEpPAaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA, HM300pa)kaTh
pelIeHNEe HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMCHIBATH PEIICHUE C MOMOUIBIO
CHUMBOIJIOB.

Pemiath  cucTemMbl  JTUHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIOIINE KBAJPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMBI
HEPABEHCTB HA YUCJIOBOI MPSIMOMH, 3aMUChIBATh PEIIEHUE C TIOMOIILI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHNUN PA3JIMYHBIX 3a]1a4.

DOyHKUUHA

Pacno3naBath (QyHKUMM U3YYEHHBIX BHAOB. [loKa3piBaThb CXeMaTUYECKH

pacmnoyiokeHNe Ha KOOPJAMHATHOM TUIOCKOCTH TpadukoB GyHKIMN BUaa: y = kx, y
=kx+b y=kik y=ax2 + bx + ¢, y =x3, y=17x y = |x|, B 3aBucEMOCTH OT
3Ha4YCHUN KOA(PPUITMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITUH.

Crpouth U u3o0paxaTh CXeMaTH4YeCKH rpaduKu KBaJAPAaTUYHBIX (PYHKIUH,
OMUCHIBATH CBOMCTBA KBAJIPATUUHBIX PYHKIUU MO UX IrpaduKaM.

Pacno3naBaTh KBagpaTHUuHyO0 (QYHKIUIO MO (GopMylie, IPUBOJUTH IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON )XKU3HU, (PU3UKU, TEOMETPUH.

YmncsioBbIE MOC/IEI0BATEILHOCTH U IPOTrPecCUm

Pacnio3naBaTh apu(pMETHUYECKYyI0 U TE€OMETPUYECKYI0 MPOrPecCUH Mpu
pa3HBIX crocobax 3aaHusl.

BBIONHATE  BBIYMCIEHHMS € MCHOJB30BaHMEM (OpMYyJ n-ro 4jeHa
apu(pMETHIECKON U T€OMETPUUECKOM MPOTPECCUi, CYMMBI MTEPBBIX N YJICHOB.

N300pakarh ujieHbl MOCJIENOBATEILHOCTH TOYKAaMM Ha KOOPAMHATHOM
IJIOCKOCTH.



Pemate 3amaum, CBsI3aHHBIE C YHUCIOBBIMH IIOCJIEIOBATEIBHOCTSAMHU, B TOM
YHUCIIC 33/1a4d U3 PEATbHOM JKM3HU (C UCITOIb30BAaHUEM KaJIbKYJIATOPA, ITU(DPOBBIX
TEXHOJIOTUHA).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne Hauvenopanue DJIeKTPOHHBIe (HH(POBHIE)
pa3aesioB U TeM
n/n KoJunyecTBO 4yacoB oOpa3oBaTejibHbIE peCypchl
NPOrpamMmbl
Beero KoHTpoJbHbIe
padoThI
1 Yuciia 1 BBIYUCIICHUS. 23 1 bubmuoreka [JOK
PanmonanbHbIe uncia https://m.edsoo.ru/7f415b90
) AnrebGpanyeckue 34 ) bubmmoreka [JOK
BBIPAXKEHHUS https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 24 ) bubmuorexa [JOK
HEPABEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u 14 1 bubnuoreka [IOK
rpaduku. OyHKIIUU https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHue n 7 | bubnuorexa [JOK
0000IeHne https://m.edsoo.ru/7f415690
OBUIEE KOJIMYECTBO 102 7

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

HaumenoBanue
Ne DJIeKTPOHHBIe (HU(POBHIE)
pa3aesioB U TeM
n/n KoJunyecTBO 4acoB o0pa3oBaTeJibHbIE PeCypchl
NMPorpamMmblI
Beero KonTtpoJsbHsble
padoThI
Anreb
1 pmparer 15 1 bmmorexa LOK
p ) https://m.edsoo.ru/7f417af8
Anrebpanueckas 1poOb
) Yucnia 1 BIYUCIICHUS. 18 1 bu6mmorexa [IOK
KBanpatHble KOpHH https://m.edsoo.ru/7f417af8
v
3 Hsiiiiiiiél 16 1 bubnnoreka [JOK
P ) https://m.edsoo.ru/7f417af8
KBanparssle ypaBHEeHUs
Anred
4 BL?FZXF;?{PII;GCKHe 3 1 bubmorexa LIOK
P o https://m.edsoo.ru/7f417af8
KBanparsslii TpéxuseH
4 .
| e : B 10K
1 https://m.edsoo.ru/7t417af8
noKasaTesieM
6 Zels) a;;e?{HcI/i; Cucrtembl 14 1 bubmorexa LOK
p - https://m.edsoo.ru/7f417af8
ypaBHEHUH
7 zfi;iiiiigl 12 1 bubnuoreka [JOK
p ’ https://m.edsoo.ru/7f417af8
HepaseHncrtBa
3 Oyukuuu. OCHOBHBIE 5 bubnuorexa [JOK
TOHATHUS https://m.edsoo.ru/7f417af8
9 @ynkuuu. Yucnosele 7 1 bubnuoreka [IOK

byHKIMM

https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

10 [ToBTOpEHUE U 6 bubnuoreka [IOK
00001eHune https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f417af8

9 KVIACC

Ne | HammeHOBaHMe pa3je/ioB H JyieKTpOoHHbIE (HU(POBbIE)
/| TeM NPOrpaMmbl KonuyecTBo yacos o0pa3oBaTe/IbHbIC PeCypPChI
Beero KonTposbHbIe
padoThI
1 Yucna v BEIYUCICHUS. 10 1 bu6mmorexa [JOK
JlelicTBUTENbHBIC YnCIIa https://m.edsoo.ru/7f419d08
bu6mmorexa [JOK
2 PymKim 15 I https://m.eds00.1ru/7f419d08
v .
R ! | S oK
P oo https://m.edsoo.ru/7f419d08
MepEeMEHHOMN
4 VYpaBHEHHUs U HEPABEHCTBA. 19 1 bubnmoreka [JOK
Cucremsbl ypaBHEHUI https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. 14 | bu6mmoreka [JOK
HepasenctBa https://m.edsoo.ru/7f419d08
6 YucioBsie 15 1 bu6mmoreka [JOK
IOCJIEAOBATEIBHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IIEHNE, 18 | bubmmorexa [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB 102 6
110 ITPOI'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

» Anre6pa, 9 knacc/ MakapsrueB FO.H., Munnrok H.I'., Hemkos K.W. u npyrue,
AxnnonepHoe obmectBo «M3narenscTBo «IIpocBemenne»

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

Marematuka. Anredpa : 7—9-e kiacchl : 6a30BbIi YPOBEHb : METOJIUYECKOE
nocobue K

M34 npeametHoii nuHuM yueOHuKOB 1o anreope 0. H. Makapsiuesa, H. T
Munnrok, K. 1. HemkoBa u np./ —

2-e u3a., crep. — Mockaa : [Ipocsemienue, 2023. — 54 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

Aunreopa, 7 knace, DI'AOY AI10 "Axanemus Munnpocsenienus Poccun'.
Anrebpa, 8 kitace, DI'AOY JIT1IO "Axkagemust Munmnpocsemenus: Poccun'.
Anrebpa, 9 kimace, DI'AOY JII1O "Axkanemuss Munnpocsenieaus: Poccun'.
bu6mmoreka IIOK https://m.edsoo.ru/7f415b90;
bubmuoTeka [{OK https://m.edsoo.ru/71417afs;
bu6mmoreka IIOK https://m.edsoo.ru/7f419d08



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
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