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HOACHUTEJIBHAA 3AIINCKA

Anrebpa sBIsSieTCS OJHUM U3 ONOPHBIX KYpCOB OCHOBHOTO OOIIEro
o0pa30oBaHusA: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCIUIUINH, KAK €CTECTBEHHO-
HAy4yHOro, TaK M TYMaHHTapHOrO IIMKJIOB, €€ OCBOCHHUE HEOOXOIUMO JJIsi
MPOIOKEHUST 00pa30BaHUs U B TOBCEIHEBHOM *KU3HU. PazBuTHe y o0ydaronumxcs
HAay4YHBIX TMPEJCTABICHUN O TMPOUCXOKIECHUU U CYIIHOCTH ajreOpandyecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOH SBJICHUN U MPOLIECCOB
B IpUpPOJE U OOIIECTBE, POJIM MAaTEeMaTHYECKOTO MOJCIMPOBAHUS B HAYYHOM
MO3HAHWH U B MPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
U KaueCTB MBIILJICHUS, HECOOXOAUMBIX JIJIsl aJanTalui B COBPEMEHHOM LU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyuBaeT pa3BUTHE YMEHHUs HaOIIOAaTh,
CpaBHUBaTh, HAXOJUTh 3aKOHOMEPHOCTU, TPEOYEeT KPUTUYHOCTH MHBIILICHHUS,
CIIOCOOHOCTH apTyYMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUSI U BBIBOJIBI,
dbopmynupoBath yrBepkaeHus. OCBOGHHE Kypca anreOpbl 00ecreuynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS OOYYarOIIUXCS: OHU MCHOJB3YIOT JICAYKTHUBHBIE U
UHAYKTUBHBIE pacCykaAeHHs, 0000IIeHne U KOHKPETH3alluI0, abcTparupoBaHue U
aHanoruto. OOydenwe  anreOpe  mpeamoyiaraeT  3HAYMUTEIBHBIM  00BEM
CaMOCTOSITEJILHOM  JIESITEIbBHOCTH  O0YyYalolUXCs, TO3TOMY CaMOCTOSTEIbHOE
pelIeHue 3a7a4 ABISeTCs peaanu3alnuen 1esaTeIbHOCTHOTO MPUHIUIA 00 yYeHHUS.

[IporpamMma pa3paboTaHa B COOTBETCTBHH C :

° ®denepanbHbiM  3aKOHOM  oT  29.12.2012 Ne 273-d3  «O6
obpazoBanuu B Poccuiickoii denepanuny;

° [TopsigkoM opraHw3aliiii W OCYIISCTBICHHS 0O0pa3oBaTEeIIbHOM
JESTENBHOCTH TI0 OCHOBHBIM O0IIEO0pa30BaTENbHBIM IMPOTPAMMaM —
00pa3oBaTeILHBIM IIPOrpaMMaM HAadaJbHOI'O OOIIETr0, OCHOBHOTO OOIIEro
U CPEJIHEr0 00IIero 00pa3oBaHus;

o dbenepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM
OCHOBHOTO 00111eT0 00pa3oBaHus, yTB. puKazoM MuHoOpHaykn Poccuu
oT 17.12.2010 Ne 1897 (nanee — ®I"OC O0O0);

o dbenepaabHOl 00pa30BaTEIBbHON MTPOrpaMMON OCHOBHOTO OOIIETO
oOpa3oBaHus, yTB. mpukazom Munnpocpemnienus Poccun ot 18.05.2023
Ne 370;

B cTtpykType mnporpamMmmbl yuyeOHOTO Kypca «Anredpa» IJsi OCHOBHOIO
o01iero 00pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOIMUYECKUE
nuHuu: «Yucna u BbIYUCIHEHU», «AJreOpanuecKkue BbIpaXKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkumm». Kaxngas W3 3TUX COIEpKATENBHO-METOAUYECKUX



JMHUN pa3BUBAETCA HA MPOTSKEHUM TPEX JIET U3YUEHHUS Kypca, B3aUMOJIEUCTBYS C
IpYTUMU €ro JUHUAMH. B Xome wu3ydeHus Y4eOHOTO Kypca OO0ydaronuMmcs
MPUXOJIUTCST JTOTUYECKU PACCYXXJaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHbIM
sa3bIK. B CBsi3u ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Airedpa» BKIIOUCHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jeniax
MaTeMaTH4eCKOro 00pa3oBaHUsl U CHOCOOCTBYIOIIME OBJIAJICHUIO O0YYarOIIUMUCS
OCHOB  YHHMBEpPCAJIBHOIO  MareMaTtuyeckoro si3bika. ColepxaTenbHOW U
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» sBIsSETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxanune nuHUM «Yucina W BBIYUCICHUS» CIYKUT OCHOBOW ISt
JanbHEHIIEro U3y4yeHuss MaTeMaTUKH, CIIOCOOCTBYET PA3BUTHUIO Y OOyYaromIMXCs
JIOTUYECKOTO MBIILICHUsI, JOPMHUPOBAHUIO YMEHUS TOJIH30BAThCS aJTOPUTMaMH, a
TaK)Ke MPUOOPETCHHUIO TPAKTUUECKUX HABBIKOB, HEOOXOUMBIX JIJISI TIOBCEITHEBHOM
KU3HU. Pa3zBuTHE MOHATHS O 4YMCJe HA YPOBHE OCHOBHOTO 00IIETr0 0Opa3oBaHMS
CBSI3aHO C PAIMOHAIBHBIMH W HPPAIMOHAIBHBIMUA YHCIIaMH, (HOPMUPOBAHUEM
NpEJICTaBICHUH O JEHCTBUTEIBLHOM 4YHUCJE. 3aBEpIICHUE OCBOEHUS YHCIIOBOM
JIMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIO.

Copeprkanue qByX anreOpandyeckux JUHUN — « AnreOpandeckre BhIPaKSHHs»
U «YpaBHEHUS W HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHMIO Y OOYHAIOIIUXCS
MaTEMaTUYECKOro arnapara, HeoOXOAMMOIro MJisi pelIeHUs 3aJad MaTeMAaTHUKH,
CMEXKHBIX TMPEAMETOB M IMPAaKTHKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 0011ero o0Opa3oBaHusl Y4YeOHBIH Marepuan TPYNIHUPYETCS BOKPYT
paIMOHANILHBIX BBIpaKeHHI. AnreOpa IeMOHCTPUPYET 3HAYCHUE MAaTEMaTHKU KaK
A3bIKa I TOCTPOEHUS MATEMATHYECKUX MOJEJIEH, OMUCAaHUS IPOLIECCOB U
SBICHUN peanbHOro Mupa. B 3agaum oOyueHus anrebpe BXOIAT TaKkKe
JanbHeWIlee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAMMOro, B
YaCTHOCTH, I OCBOCHHMS Kypca HWHGOPMATUKH, W OBJAJICHUE HABBIKAMH
JIeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanre CUMBOJIBHBIX (HOPM CIOCOOCTBYET
Pa3BHUTHIO BOOOPaKEHHsI, CIOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPUYECTRY.

Conepxanve QyHKIIMOHAIBHO-Tpa(UUeCcKOi THHUH HAIEJICHO Ha TOTyYCHHE
oOydJarommMuCs 3HAHWUK O (YHKIHUSIX KaK BaKHEHUIIEH MaTEeMaTHYECKOW MOJenn
JUISL OTIUCAHUS M UCCIIEIOBAHUS Pa3HOOOPA3HBIX MPOLECCOB U SIBIICHUM B MPUPOJIE
u obmiectBe. M3yueHue marepuana CroOCOOCTBYET Pa3BUTHIO y OOYyYaromIuxcs
YMEHUS UCIIOIb30BaTh Pa3IUYHbIE BbIPA3UTENIbHBIE CPEICTBA A3bIKa MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckwe, BHOCUT BKJIaJ B (QopMupoBaHHE
MPEACTaBICHUN O POJIM MAaTEMATUKK B PA3BUTUU IIUBWIU3AIUUA U KYJIbTYPHI.

CornacHo yueOHOMY TIaHy B 7-9 kjaccax u3ydaetrcsi y4eOHBIH Kypc
«Aunrebpay», KOTOpPBIM BKJIIOYAET CIIEIYIOIIME OCHOBHBIE pa3feiibl COJCpKaHUS:
«Yucna u BBIUHCICHUS», «ANreOpanyeckue BBIPAKEHUS», «YpaBHEHUS U
HEPABEHCTBa», « DYHKIUNY.



Ha u3yuenne yueOHoro kypca «Anredpa» oroaurcs 306 yacos: B 7 kiacce
— 102 gaca (3 4gaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heaeno), B 9
kimacce — 102 gaca (3 Jaca B HeJIeIIO).



COAEPXAHUE OBYUEHUA
7 KIIACC

Yucia v BbIYMCICHUS

Hpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXOJ] OT OAHOW (POPMBI 3aMHUCH
npoOeit k apyroi. I[loHsiTHEe palMOHAIBLHOTO YMHCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHaNIBHBIMKU YucIaMU. Pemenne 3aay U3 peaibHOM MPAKTUKKA HA YacTH, HA
TpoOHu.

CreneHb C HaTypajJbHBIM [IOKa3aTeJNeM: OIpejesieHne, MNpeodpa3oBaHue
BBIPOXKCHUH HAa OCHOBE OMPEJIECNICHUs], 3aITUCh O0JbIINX uncel. [IporeHTsl, 3anuch
IPOIICHTOB B BHUJIE APOOW U JpoOU B BHUJI€ MPOIEHTOB. TpU OCHOBHBIE 3a/1a4M Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIOKEHHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanpHpie  3aBUCMMOCTH, B TOM  4YHcle T@psiMas W oOpaTHas
IPOMOPIUOHATBHOCTH.

AsireOpanyeckue BbIpasKeHUS

IlepeMeHHbIE, YNCTOBOE 3HAUCHHE BBIPAXKEHUS C MEpeMeHHOU. [JomycTrmbie
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BETUUYMHAMH B BUJIE
dbopmynsl. Beraucienus no ¢popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKESHHM,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, MPaBUIIa PACKPBITUS CKOOOK U MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIeHbl. CteneHb MHOTousieHa. C0KeHHe, BEBIYMTaHUE,
YMHOKEHUE MHOTOWIEHOB. @DOpMyJibl COKpPaIEHHOTO YMHOXEHMS: KBaJaApaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaaparoB. Paznoxxenue
MHOT'OYJIEHOB Ha MHOKHUTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOPEHb YpaBHEHHWSA, IMpaBUja NPeoOpa3oBaHUS ypaBHEHWS,
PABHOCHUIIBHOCTh YPaBHEHUH.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEU JMHEWHOTO
YpPaBHEHUs, pEIICHUE JIMHEWHBIX ypaBHeHUW. (COCTaBlI€HHWE YPAaBHEHHM IO
YCJIOBHIO 3a7auu. Penenrne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPAaBHEHHU.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMsS IEpPEMEHHbIMHU. PelieHue cucrem ypaBHEHUM



Ccroco0OM MoACTaHOBKHU. IlpuMepbl pemieHus TEKCTOBBIX 3aJad C IMOMOILBIO
CHUCTEM YPABHECHUM.

DyHKUUH

Koopaunara Touku Ha npsmoil. YuciioBble NpOMEKYTKH. PaccTosHne MexTy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopaunat, ocu OX u Oy. AOcuucca u opauHaTa
TOUYKHM Ha KOOpJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYyIamMu.
Urenne rpadukoB peanbHbIXx 3aBUcuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @ynkuus, e€ rpadux. ['padux dyHkunn
y = [x|. I'paduyeckoe pelieHre JTUHEHHBIX YpaBHEHUH M CHUCTEM JIMHEWHBIX
YPaBHEHUM.

8 KUIIACC

Yucia v BbIYMCICHUS

KBagparueiii kopenb u3 uucna. [loHstue 00 uUppanMOHAIBHOM 4YHUCIE.
JlecaTuunble IPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHIESCKUX
KBaJIpaTHBIX KOPHEN U UX MPUMEHEHUE K PeoOpa30BaHUIO YMCIOBBIX BHIPAKEHHM
Y BBIYUCIICHUSAM. [[eliCTBUTEIbHBIE YUCIIA.

Crenens ¢ UenbpIM NOKa3zaTesneM u €€ ceorictBa. CTaHIapTHas 3aIlKiCh YNCTA.

AsireOpanyeckue BbIpasKeHUS

KBagpaTHblii  TpEXUJCH, PAa3JIOKEHHE  KBAAPAaTHOTO  TPEXWIEHA  Ha
MHOHUTENH.

Anrebpanueckass apoOb. OCHOBHOE CBOMCTBO aireOpandeckoi JIpoOu.
CrnoxxeHue, BBIYMTAHHE, YMHOXKEHUE, JeJeHHe anreOpandeckux JapoOei.
PanronanbpHbIe BRIpAXKEHHS M KX TTPEOOpa30BaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyna KOpHEH KBaapaTHOTO ypPaBHEHHS.
Teopema Buera. Pemienue ypaBHeHUMN, CBOASAIINUXCA K JUHEUHBIM U KBAJAPATHBIM.
[Ipocretinue ApoOHO-paIIMOHATLHBIE YPABHEHHS.

I'paduaeckas maTEpHpeTalus ypaBHEHUN ¢ ABYMS MEPEMEHHBIMUA M CHCTEM
JIMHEMHBIX YpAaBHEHUW C JABYMs NEPEMEHHbIMH. lIpuMepbl pemeHuss cucreMm
HEJINHENHBIX YPABHEHUH C IByMs IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
CucreMbl IMHENHBIX HEPABEHCTB C OAHOM MTEPEMEHHOM.

DyHKIUN



[lonstne @yuknuu. OOnacTh ONpeneNeHuss W MHOXKECTBO 3HAUYECHHM
¢ynxuuu. CiocoObl 3a1aHus PYHKIHIA.

I'padpux ¢ynkuuu. YUrenue cBoiicTB ¢yHKkuuu no e€ rpaduxy. Ilpumeps
rpadukoB GyHKUUNA, OTPaXKAIOLUUX peaTbHbIe MPOIECCHI.

OYHKIMK, ONUCHIBAIOLIME TNPSIMYI0 HU OOpaTHYI MPONOPLUUOHAIbHBIE
3aBHCHMOCTH, X rpaduku. Pyukuun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KUJIACC

Yuciaa v BbIYMCICHUS

PanmionanbHbie yucia, UppallMOHANIbBHBIC YUCIIA, KOHEYHbIE U OSCKOHECUHBIC
JecATUYHbIE TpoOou. MHOXKECTBO JEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEYHBbIC IeCSITHYHBbIC apoOu. B3anMHO OJHO3HAYHOE COOTBETCTBUE
MEK]1y MHOKECTBOM JICHCTBUTEIBHBIX YUCEN U KOOPAMHATHOU MPSIMOM.

CpaBHeHUE JICMUCTBUTEIBHBIX 4YHCEN, apudMETHYeCKue JCHCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3mepbl 0OBEKTOB OKpPYXAIOWIET0 MHPA, JIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIIeM MHpE.

[Tpubnuxénnoe 3HaYEHHE BEIMYUHBI, TOYHOCTh MpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yJbTaToB BEIYUCICHHIA.

YpaBHeHUs 1 HEPABEHCTBA

JIuneriHoe ypaBHeHHE. PermieHne ypaBHEHUM, CBOISIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaJPAaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUN TPEThEH U YETBEPTOM
CTEIIEHEN PA3JIOKEHUEM HAa MHOKUTEIHU.

Pemiennie npoOHO-panMOHANIBHBIX ypaBHEHHMI. PelieHue TEKCTOBBIX 3adad
anredpandeckuM METOIOM.

VYpaBHeHue ¢ AByMsI NIEpeMEHHBIMU U ero rpaduk. Pemenune cuctem IBYX
JIMHEMHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU. PellieHne cucTteM IByX ypaBHEHHUI,
OJTHO W3 KOTOPHIX JHHEHHOe, a Jpyroe — BTOpoil cteneHu. ['padudaeckas
VHTEPNPETALNS CUCTEMBI YPABHEHUH C IByMS IEPEMEHHBIMHU.

Pemenune TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM TmepemeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wuHTEepHpeTaludss HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMS
[IEPEMEHHBIMHU.

DyHKUUHA



KBagpatuunas ¢ysnkuus, e€ rpadpuxk u cBoiictBa. IlapaGomna, KoopauHATHI
BEPIIMHBI apadoiIbl, 0Cb CAMMETPHUH MapaboJIbI.

I'padukn byrximit: v =kx, y =kx + b, y=k/x, y=x3, y =Vx, y = [x| , n ux
CBOMCTBA.

YucJi0BbIC OCTEA0BATEIbHOCTH M MPOrPecCuH

[lonsiTHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IMOCIEN0BATEIBHOCTH
pEKyppeHTHOI popMynol u Gopmysoit N-ro uieHa.

Apudmernyeckas U reomerpuueckas mnporpeccuud. dopmynsl N-ro uyieHa
apu(pMETHIECKON U TE€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBHIX N YJIEHOB.

N300pakeHne YiIeHOB apu(PMETHUYECKOM M TEeOMETPUYECKOW MpOrpeccuit
TOYKAMHU Ha KOOPAUHATHOW IUIOCKOCTU. JIMHEHMHBIM U DKCIOHEHLUAIBHBIA POCT.
Ci10KHBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHS IIPOI'PAMMbBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4YHOCTHBIE pe3yabTaThl OCBOCHHMS MpPOrpaMMmbl  y4eOHOro Kypca
«AnreOpa» XapakTepu3yloTCcs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MaTEMaTUKOB U POCCUICKON MaTeMaTHYeCKOW WIKOJIbI, K HCIOJb30BAHHUIO 3THUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBIECHUH, MPOIEAYp IpakJIaHCKOro oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHHE:

YCTAHOBKOM HAa AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIpPaBJIE€HHOCTH, OCO3HAHMEM BaXXKHOCTU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUW, OCO3HAHHBIM BBHIOOPOM U
MOCTPOEHUEM MHAMBHUIYAIBHON TPAEKTOPUU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCHPHITHIO
MaTeMaTU4ecKuX OOBEKTOB, 3aJad, PEIICHUH, PACCYXKACHHM, YMEHUIO BUIETh
MaTeMaTU4YeCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

OpUEHTauuell B JIEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTaBICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
oOmecTBa, MOHMMAaHUEM MAaTEMaTUYeCKOM HAyKH Kak cQepbl YeI0BE4YEeCKOU
JESATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAUYMMOCTH JUIsl Pa3BUTHUS LMBHJIM3ALNH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaTeMaTU4YeCKON KyJIbTYpOil KaK CpeICcCTBOM



MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NeSATENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJILTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMaTHUYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHUA  30pOBOro  oOpa3a KM3HM  (3I0pOBOE  NUTaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATAH M OTAbIXa, peryiaspHas Quznyeckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKa pPEQIIEKCUU, MPU3HAHUEM CBOETO
npaBa Ha OLIMOKY M TaKOTO K€ MpaBa APYroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /Ui pEelIeHUs 3a7ad
B 00JIaCTH COXPAHHOCTU OKPY’KAIOIIEeH Cpebl, IJIaHUPOBAHUSA TOCTYNKOB U
OLICHKM WX BO3MOKHBIX IOCJEICTBUM IJisi OKpYXalollel Cpeibl, OCO3HAHHEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX POOIeM U MyTel UX pelIeHHUS;

8) aganTanus K M3MEHSIIOMMMCS YCJOBHUAM CONMAJIbHON W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBUSIX HEONPEAEIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUUECKYIO EATEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBhCS Yy APYTuxX JoJel, nmpuoOpeTath B COBMECTHOH [€ATEIbHOCTH
HOBBIE 3HaHUs, HABBIKM U KOMIIETEHLIUU U3 ONbITa IPYTHUX;

HEOOXOAMMOCThI0O B (OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoBaTh UEH, MOHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJICHUSAX, B TOM UUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYIO  CHUTYyalll0, BOCHPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPeOYyIOIUNA KOHTPMEp, KOPPEKTUPOBATH
IPUHUMAaeMble pPELIEHUS U JAEUCTBUS, (OPMYIHpPOBaTH U OLEHUBATH PUCKU U
NoCIeACTBUSA, (HOPMUPOBATDH OTIBIT.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE AeiCTBUSA

ba3oBble Jornueckue AecTBU:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEMATHYECKUX
O00OBEKTOB, MOHATHI, OTHOLICHUM MEXKIY MOHATUSIMHU, (POPMYIUPOBATH
OmNpeNesiecHUs]  MOHSITUH, YCTaHABIMBATH CYHIECTBEHHBI  MpHU3HAK
KJlaccupuKauu, OCHOBaHUA JUIsi OOOOIIEHUS U CPABHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJIU3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEpAUTEIbHBIE W OTpPULATENIbHBIC, €IMHUYHBIE, YacTHbIE M O0OIIHe,
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTuBopeunss B (aKTax, AAHHBIX, HAOMIOACHUSX W YTBEPKACHUSIX,
npenjaratb — KpUTEpUM I BBIBJICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JieaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKICHUN (MpSIMbIe U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMOCcO0 pelieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BapMaHTOB pEIIeHHs, BHIOMpaTh HauOoyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBarejabcKkue qeCTBHA.

UCTIOJIh30BaTh BOMPOCHI KaK HMCCIIETOBATEIBCKU WHCTPYMEHT MO3HAHUS,
GopMyTUpOBaTH BOMPOCHL, (PUKCHUPYIONINE TPOTHBOpPEYHE, MPOOIIEMY,
CaMOCTOSITETTFHO yCTaHAaBIMBaTh WCKOMOE U JlaHHOe, (OPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UINI0, MHCHHE;

NPOBOJIUTH IO CaMOCTOSITEILHO COCTaBIICHHOMY IUIaHY HECIIOKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCICJAOBaHWE 1O  YCTAaHOBIICHHIO
0COOEHHOCTEHl MaTeMaTUYECKOr0 OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXITy COOOM;

CaMOCTOATEIHHO (POpMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEEHHOTO HAOIIOACHUS, MCCIIEIOBAaHUS, OLICHUBATHh JIOCTOBEPHOCTH
MOJIYYE€HHBIX PE3YIbTATOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBIIIBUTATH
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ ungopmaumeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAINH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOMpATh, aHAJIU3UPOBATH, CHUCTEMATU3UPOBATh M HHTEPHPETHUPOBATH
MH(OpPMALINIO Pa3IUYHBIX BUJOB U (POPM MpeCTaBICHHUS;

BbIOMpaTh (QopMy mpenactaBieHuss HHGOPMAUUM U WILIIOCTPUPOBATH
pelaeMble 3alaud  CXEMaMH, JuarpaMMaMH, HHOW rpadukol U HX
KOMOWHAIIMSIMU,



OLICHMBAaTh HAAEKHOCTh MH(GOPMAIMM MO KPUTEPHUSIM, MPEAT0KEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeiiCTBUSA:

BOCIIpUHMMATh H  (HOPMYIUPOBATh CYXKICHUS B COOTBETCTBHHM C
YCIIOBUSMH M LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M IMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS TIO
XOJy pEeIICHUs 3a/1a4i, KOMMEHTUPOBATH IMOJTYYEHHBIH pE3yiIbTaT;

B X0JI¢ 00CYKICHHS 33]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
pOOJIEMBI, peIIacMOM 3a7a4M, BICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHaJiora, OOHApYy)KWBaTh Pa3IMude W CXOJCTBO IO3HMIIMH, B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pe3yJbTaThl  pEIICHUS  3aJa4yd,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BbBIOMpaTh  (opmar
BBICTYILJICHUS C YY4ETOM 3aj]1a4 MPE3CHTAIIMK U OCOOCHHOCTEH ayIUTOPHH;
NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
UHAUBUAYATbHOM paOOThl MpU pPEHICHHH Y4YeOHBIX MaTeMaTUYECKUX
3ajay;

NPUHUMATH 1I€JIb COBMECTHOM JESATEIbHOCTHU, MJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM paboThl, pacmpenensiTb BHUABI padoOT, TOTOBApUBATHCH,
0o0CyXIaTh TPOLIECC U Pe3yJbTaT padOThl, 0000IIaTh MHEHHUS HECKOJIBKUX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYyXaeHHUS, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYpPMbl W JIPyTU€), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJAUHUPOBATH CBOM JICUCTBHS C APYTMMH YJICHAMU KOMAaH/IbI,
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMyITHMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

PeryasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIE JeHCTBHUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM PEUIEHUs 3aAadyu (WU ero
94acTh), BBIOMpATh CIOCOO PEIICHUS ¢ y4ETOM HMEIOIIMXCS PECypCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOYW HH(POPMAIIUH.

CaMOKOHTpO.Hb, 3M0]_II/IOHaJILHLII7[ HHTECJIJICKT:

BJI1aACTb crocooamu CaMOIIPOBEPKH, CaAMOKOHTpPOJIA  IpomecCa H
pe3yiabTaTta pCIICHUA MaTeMaTHUYEeCKOU 3agda4du,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENBbCTB, HAMIEHHBIX OUTMOOK, BHISBICHHBIX TPYIHOCTEH;

e OLIEHMBATh COOTBETCTBHUE PE3YyJbTATA JAEATEIBHOCTH IMOCTABICHHOW LEIN
U YCIIOBUSIM, OOBSICHATh IPUUYUHBI JOCTUKEHUS WA HEAOCTUKEHUS 1IEIIH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOyYarolmUCS TMOMYYUT CICAYIOIINE
PEMETHBIE PE3YIbTATHI:

Yuciaa v BbIYMCICHUS

BoinonHsATh, coueTas YCTHbIE W TNHUChMEHHBIE TPUEMBI, apuMETHUYECCKUE
NEUCTBUA C pallMOHAIBHBIMU YUCTIAMM.

HaxonuTh 3Ha4YeHUs YKCIIOBBIX BBIPAKCHHUH, MPUMEHSITh pPa3sHOOOpa3HbIC
criocoObl U MPUEMBI BBIYUCIICHUS 3HAYCHUN JPOOHBIX BBIPAXKEHUM, COACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT omHON (OPMBI 3aMMKMCH YUCET K APYroi (mpeoOpa3oBbIBATH
JECATUYHYI0O Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBH).

CpaBHUBATh U YIOPSAOUYMBATH PALlMOHAJIbHBIC YUCIIA.

OKpyrasaTh yucia.

BpINOTHATE PUKKIIKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM, OLICHKY 3HAYCHUN
YUCJIOBBIX BbIpAKEHUW. BBIMOMHATH NEUCTBUSA CO CTENEHSIMHU C HATypaJbHBIMHU
MOKa3aTESIMU.

[IpuMeHsT,  NOpU3HAKK  JACIMMOCTH,  PA3J0KEHUE HAa  MHOXKUTEIU
HaTypaJIbHBIX YUCET.

Pemate npakTHUKO-OpPUEHTUPOBAHHBIE 3a/1a4M, CBSI3aHHBIE C OTHOLICHUEM
BEJINYUH, TPONOPLHOHAIBHOCTHIO BEJIMYHMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJIbTaThl pEUICHUs 3aJa4 C YYETOM OTPaHUYEHUN, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AuredOpanyeckue BbIpaKeHU

Hcnonp3oBaTh anreOpanvyeckyr0 TEPMUHOJIOTHUIO U CHUMBOJMKY, MPUMEHSThH
e€ B Ipolecce OCBOCHMs y4eOHOIo MaTtepuaia.

Haxonuth 3HaueHus OYKBEHHBIX BBIPAKEHUN MpPU 3aJJaHHBIX 3HAYCHUSAX
MIEPEMEHHBIX.

Boinonusate  mpeoOpa3oBaHusi  [EJIOTO  BBIPAXEHUS B MHOTOWICH
MPUBEJICHHEM MOJO0HBIX ClIaraeMbIX, PACKPBITUEM CKOOOK.



BbIONHAT yMHOXXEHHE OJIHOWIEHAa HAa MHOTOYJIEH M MHOrOWJIeHa Ha
MHOTOYJIEH, TPUMEHSITH (POPMYJIbI KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcyliecTBasATh PAa3JI0KEHUE MHOTOYJIEHOB HAa MHOXHUTEIHW C TOMOIIBIO
BBIHECEHHMSI 32 CKOOKM OOIIEro MHOXHUTENS, TPYHNIUPOBKH  CIAraeMbIX,
MpUMEHEeHUS (POPMYIT COKPAIIEHHOTO YMHOXKECHHUSI.

[IpumensaTh nMpeodpa3zoBaHKsl MHOTOUJICHOB JJISI PEIICHUSI Pa3IMUHbIX 33134
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEaTbHON MPAKTUKH.

Ncnonw3oBaTh CBOWCTBA CTENMEHEH C HATYpaJIbHBIMHU TOKA3aTENISIMU IS
nmpeoOpa3oBaHus BbIPAYKECHUIM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiathe nuHelHbIE ypaBHEHUS C OJHOM TEPEMEHHOW, MPUMEHSS IMpaBHIia
nepexojia OT UCXOJHOTO YPaBHEHHS K paBHOCUIBLHOMY eMy. [IpoBepsTh, sBiseTCS
JIM YUCJIO KOPHEM YpaBHECHUSI.

[TpumMensTH rpaduuecKkrue METOIbI MPU PEIICHUU JTUHEHHBIX YPAaBHCHUN U UX
CUCTEM.

[Togbupare npuMepsl Tap YHCEN, SBJSIIONIUXCS PEIICHUEM JHUHEWHOTO
YPaBHEHUS C IByMS IEPEMEHHBIMH.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH TpaduK JHUHEHHOTO YpaBHEHHUS C
IBYMsI TIEPEMEHHBIMHU, TOJB3YSACHh TI'PAPUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemiath cuctemsl IByX JIMHEHHBIX YPAaBHEHUN C JIBYMS IEPEMEHHBIMH, B TOM
qucie rpaguIecKy.

CocTaBiAiTb W pelIaTh JHUHEWHOE YpaBHEHHE WM CHCTEMY JIMHEWHBIX
YpaBHEHUW MO YCIOBUIO 3aJauyd, WHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4 MOJYyYECHHBIN pe3yJIbTarT.

DyHKIUMN

N3o00paxaTh Ha KOOPJIMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33 IaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KU, HHTEPBAJIbI, 3alIMCHIBATh YHCIOBbIE MPOMEKYTKH Ha
anreOpanyecKoM SI3bIKE.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKU MO 3aJaHHBIM KOOpAMHATaM,
CTpouTh Tpaduku TMHEHHBIX QyHKIUN. CTpouTh rpaduk GyHKIINU Y = [X|.

OnuceiBaTh € TOMOIIBIO (YHKIIUHA WM3BECTHBIE 3aBHCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, pACCTOSAHHUE, II€HA, KOJMYECTBO, CTOUMOCTD,
MIPOU3BOIUTENLHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuts 3Hauenune GyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[lonumarts rpaduueckuil cnocoO MpeACTaBICHUS W aHaIU3a WH(OpMaluH,
M3BJIEKATh U UHTEPIPETUPOBATH HHPOPMAIUIO U3 TPAPUKOB pealibHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.



K koHmy oOyuenuss B 8 kJjacce o0OydYaromuiicss TMOJTYYUT CIEAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Yucsia v BbIYUCTICHUS

Hcnonb3oBaTh HavyalbHBIE MPEACTABICHUS O MHOMXECTBE JCUCTBUTEIIBHBIX
quces IS CPaBHEHUS, OKPYTJIECHUS U BBIUYMCICHUN, U300paXkaTh JEeHCTBUTEIIbHBIC
YyCila TOYKAMU Ha KOOPAUHATHOU IPSIMOU.

[IpumensaTs mnoHsATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOIAUTh
KBaJIpaTHbIC KOPHH, HMCIOJIb3YSl MPU HEOOXOJUMOCTH KaJbKYJSATOP, BBITOJTHATH
npeoOpa3oBaHusi BBIPAKEHUHN, COJEpIKANIUX KBaJpaTHbIE KOPHH, HCIOIb3YS
CBOWCTBA KOPHEM.

Ncnonw3oBaTh 3amucu OOJBIIMX W MAJIBIX YHUCENI C MOMOIIBIO JIECATUYHBIX
npoOeii u creneHelt uucna 10.

AJire0panvecKne BbIPasKeHH s

[IpyMeHAT, TMOHSTHE CTENEHW C IEJIbIM  IOKA3aTelIeM, BBINOJHSTH
npeoOpa3oBaHus BBIPAKEHUM, COJIEPKAIIUX CTCTICHU C IEJIBIM TTOKa3aTeJIeM.

BhINOTHATE TOXKJIECTBEHHBIE NMPEOOPA30BaHMS PaAllMOHATIBLHBIX BBIpAKCHUN
Ha OCHOBE IpaBWJI ICUCTBUI HaJl MHOTOWICHAMH U aJIreOpanyecKUMu IpoOsMH.

PacknaapiBaTh KBaApaTHBIN TPEXUIEH HA MHOKUTEIU.

[IpumensTs npeoOpa3oBaHMsl BEIPAKEHUN I PELISHUs pa3IMYHbIX 3a/1ay U3
MaTE€MAaTHKH, CMEKHBIX IPEAMETOB, U3 PEAJTbHON MPAKTHKHU.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeliHble, KBaJpaTHbIE YpaBHEHUS M PallMOHAIbHBIE YpaBHEHWS,
CBOJSILIMECS K HUM, CUCTEMBI IByX YPABHEHUI C ABYMS IEPEMEHHBIMH.

[IpoBOaUTH MPOCTEUIIINE UCCICIOBAHUS YPABHEHUN U CUCTEM YpPABHEHUM, B
TOM YHUCJIE C IPUMEHEHNEM rpadUyeCcKuxX MpeCcTaBiIeHU (yCTaHABINBATh, UMEET
JM ypaBHECHHUE WJIM CHUCTEMA YPABHEHUM PELIEHUs, €CIUM HMEET, TO CKOJBKO, U
npoyee).

[lepexoauTh OT CIOBECHOW (OPMYIHPOBKH 3a1adul K €€ anreOpanveckoit
MOJIEJIA C TIOMOIIBK) COCTABJICHHUS YPAaBHEHHUs WA CHUCTEMbl YpaBHECHUHU,
MHTEPNPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM 33J1a4M MOJYYEHHBIA PE3yJIbTAaT.

[IpuMeHsT, CBOWCTBAa YMCIOBBIX HEPABEHCTB JJI CpPaBHEHUS, OICHKH,
pelarh JMHEWHBbIE HEPABEHCTBA C OJHOW NEPEMEHHOM M MX CUCTEMBI, 1aBaTh
rpauuecKy0 WILTIOCTPAIlMI0O MHOXKECTBAa pEIICHUH HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKIUHN

[lonuMats ¥ KCNONAB30BaTh (PYHKIMOHAIBHBIC MOHSTUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAYEHMS), ONpEACNsATh 3HAUYCHHE (PYHKUUHM IO 3HAYCHUIO
apryMeHTa, onpeensaTh CBOMCTBa (YHKIMU O €€ Tpaduky.



Ctpoutb rpapuku 37aeMeHTapHbIX QYHKIUNA BUJA:

y = kix, y=x2, y = x3,y = [x, y = VX, OIHCBIBaTh CBOIICTBa UHCIOBOIL
dbyHkuu no e€ rpaduxy.

K koHmy oOyuenus B 9 kJjiacce OOYyYaloOIIMIICS TMOJYyYUT CICAYIOIIHE
MIPEAMETHBIE PE3YJIbTATHI:

Yuciaa v BbIYMCICHUS

CpaBHUBAThH U YIOPSIOUYUBATH PAllMOHATIBLHbBIC U UPPAIlMOHATBHBIC YHCIIA.

Boeimonusate apudmeTndeckue JACHCTBUS C  PAIMOHAIBHBIMU  UYWCIAMU,
codeTrasl YCTHbIE U TIUCbMEHHBIE TMPUEMBI, BBITIOJHITh BBIUMCICHUS C
UPPALMOHAIBHBIMYU YHUCIIAMH.

HaxonuTh 3HaueHUst cTemeHed ¢ IEJbIMA TOKa3aTeliIMU U KOPHEH,
BBIYHCJISIT 3HAUCHUST YUCIIOBBIX BBIPAKEHUM.

OKpyrJIsSITh  IGUCTBUTEIBHBIC YHUCJIA, BBINMOJIHATH MPUKUIKY pe3yibTaTa
BBIYHCJICHUH, OIICHKY YMCIIOBBIX BBIPAXKEHUI.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHeWHBIE W KBaJpaTHBIC YpPaBHEHHS, YpaBHEHHUsS, CBOJAIIMECS K
HUM, TIpOCTEHIIINe TPOOHO-PAIMOHATFHBIE YPaBHEHUS.

Pematb cucteMbl OBYX JIMHEWHBIX YpPaBHEHHI C JBYMsI NEPEMEHHBIMU U
CUCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OAHO YPABHEHUE HE SBIISIETCS JTUHEHUHBIM.

Pemate TeKkCTOBBIE 3ajauM aidre0OpamvyeckuM CIocOOOM C  IMOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS UM CUCTEMBI JBYX YPABHEHUH C JBYMS IEPEMEHHBIMU.

[IpoBoaUTH MPOCTEUIIINE UCCICIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHUCJIE C TPUMEHEHHEM rpaduyeCcKux MpeacTaBiIeHUi (yCTaHABINBATh, UMEET
Y ypaBHEHUE WIM CHCTEMA YpaBHEHUUN PEIICHHS, €CIIM UMEET, TO CKOJIbKO, U
npoyee).

PemaTte nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pelieHre HEpaBeHCTB Ha YHMCIOBOW MPSIMOM, 3alUCHIBATh PEUIEHHWE C MOMOILBIO
CHUMBOJIOB.

Pemiatb  cucrtemMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJAPATHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBbI
HEPABEHCTB Ha YUCJIOBOI MPSIMOM, 3aMKUCHIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUU PA3IMYHBIX 3a7a4.

DyHKIUA

Pacno3naBath (yHKUIMHM U3y4eHHBIX BUJIOB. [loka3biBaTh CXEeMaTHYECKHU
pacrooKeHHe Ha KOOPIWHATHOW TUTOCKOCTH TpadukoB GyHKIWN Buaa: Y = KX, Y
=kx+b,y=k/x,y=ax2 + bx + ¢, y = x3, y = Vx, y = |X|, B 3aBHCHMOCTH OT
3HaYeHUH KO3 PUIMEHTOB, ONMKUCHIBATH CBOMCTBA () YHKIIUH.



Crpoutb U M300paxkaTb CXEeMAaTHYECKH I'paUKU KBaIpaTHUYHBIX (DYHKIHA,
OMMCHIBATh CBOMCTBA KBAJPATHUHBIX (PYHKIUHI MO UX TpaduKam.

Pacno3HaBaTh KBaJpaTHyHyro (QYHKLUHIO 1O (popmysie, MIPUBOAUTH HMPUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peabHOM KU3HU, QUZHKH, TEOMETPHH.

YucaoBble M0CJI€10BATEIbHOCTH W MPOTrPeccuu

PacnioznaBath apudmeTHuecKyr0 M TEeOMETPUYECKYI0 MpPOTrpeccUd MpH
pa3HBIX Crlocobax 3aaaHusl.

BbINONHATS  BBIYMCIIEHUS C  HUCHOJb30BaHMEM (OpPMYJT n-ro 4jeHa
apu(PpMETUIECKON U FreOMETPUUYECKON POrPECCHi, CYMMBbI MEPBHIX N YJICHOB.

N300paxkaTh wieHBbl MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOM
IUIOCKOCTH.

Pematpe 3agaun, CBA3aHHBIE C YKCIOBBIMH IOCJIEIOBATEIBHOCTIMH, B TOM
YHClie 3a/la4d U3 PeajbHOM KU3HU (C UCIOJIb30BAHUEM KaJIbKYISTOPA, HU(PPOBBIX
TEXHOJIOTHIA).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue
Ne (uudpossbie)
pa3ieioB U TEM Konrpoasneie | Ilpakruyeckue
n/n Bcero oOpa3oBaTtejibHbIE
nporpamMmbl padoThI padoThbI
pecypcsl
Yucna u
1 BBIYHCIICHUSL. 25 1 bu6mmoreka [{OK
PanvonaneHbIe https://m.edsoo.ru/7f415b90
qucia
Anrebpanveckue bubnuoreka [IOK
2 27 1
BBIPAKEHUS https://m.edso0.ru/7f415b90
3 YpaBHeHuUd u 20 1 bu6moreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/7f415b90
Koopaunarts! u
4 rpadui 24 1 bubnuoreka [JOK
P ) https://m.edsoo.ru/7f415b90
OyHKIU
5 [ToBTOpEeHUE M 6 1 bubnuoreka [JOK
00o001eHne https://m.edsoo.ru/7f415b90
OBUIEE
KOJIMYECTBO
YACOB I10 102 > 0
[TPOI'PAMME



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 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumenoBaHue
Ne (uudpossbie)
pa3ie/ioB U TEM Konrpoasneie | IlpakTnyeckue
n/n Beero o0pa3oBaTte/ibHbIE
nporpamMmabl padoTsbI padoThI
pecypcsl
Yucna u
1 BBIYMCJICHMUSI. 15 bu6mmoreka [{OK
KBanpaTtHbie https://m.edsoo.ru/7f417af8
KOpHHU
Yucna u
BBIYUCIICHUSI.
9 Cremens ¢ 7 bu6mmorteka [IOK
https://m.edsoo.ru/7f417af8
LEITBIM
MoKa3aTeIeM
AnreOpandeckue
3 BBIPAKEHUS. 5 1 bubnuoreka [JOK
KBagpatubrit https://m.edsoo.ru/7f417af8
TpEXUIIEH
AnreOpandeckue
4 BBIPAKEHUSI. 15 1 bubnuoreka [IOK
AnreOpandeckas https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHus u
HEpaBEHCTBA. bubnuoreka [JOK
5 15 1
KBanpaTtHeie https://m.edsoo.ru/7f417af8
ypaBHEHUS
YpaBHeHus u
5 HEpaBEHCTBA. 13 bubnuoreka [JOK
Cucremsl https://m.edsoo.ru/7f417af8
ypaBHEHUI
YpaBHeHus U
7 HEpaBEHCTBA 12 1 bubmmorexa [JOK
P i https://m.edsoo.ru/7f417af8
Hepasencrta
OyHKIINH.
8 OZII{{OEHHe 5 bubnuoreka [JOK
https://m.edsoo.ru/7f417af8
MOHATHUSA
OyHKIUU.
9 YhcoBbIe 9 bubnmoreka [JOK
https://m.edsoo.ru/7f417af8
GbyHKITII
10 [ToBTOpEHUE U 6 1 bubnuorexa [IOK
00001enne https://m.edsoo.ru/7f417af8
OBUIEE 102 ) 0



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

KOJIMYECTBO
YACOB I10
[TPOTPAMME




9 KUIIACC

Kosau4yecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHnoBanue
(uudpossbie)
n/ pa3fiejioB U TeM Bcer Konrpouasnbl | IIpakTuyecku
o0pa3oBaTte/ibHbIE
n NporpamMmbl 0 e padoThI e paboThI
pecypchl
Yucna n
- bu6mmoreka [{OK
1 . ' 9 https://m.edsoo.ru/7f419d0
JleicTBUTEIbHBIC g
qucia -
YpaBHeHus u
HeDABCHCTE bu6moteka [IOK
2 P 14 1 hitps://m. eds00.ru/7f419d0
YpaBHEHUS C OTHOM g
IIEPEMEHHON B
YpaBHeHud u
HeDABCHCTRA bu6moreka [IOK
3 P ' 14 1 https://m. eds00.ru/7f419d0
Cucrembl o
YpaBHEHUH B
VYpaBHEeHMS U bubnuorexa LIOK
4 HEpPaBEHCTBA. 16 1 https://m.edsoo.ru/7f419d0
Hepasencrsa 8
bu6moreka [IOK
5 OyHKIUA 16 1 https://m.edsoo.ru/7f419d0
8
Yucnoselie bu6mmoreka [IOK
6 MOCJIEI0BATEIILHOCT 15 1 https://m.edsoo.ru/7f419d0
u 8
[ToBTOpEHME,
oGoGeHme bubmuoreka [JOK
7 ’ 18 1 https://m.edso0.ru/7f419d0
CUCTEMaTH3AITUS g
3HAaHUU -
OBILIEE KOJIMYECTBO
YACOB IIO 102 6 0
I[TPOTPAMME

YUYEBHO-METOJMYECKOE OBECIEYEHUE OEPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUIS YYEHUKA



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

» AnreOpa, 7 kiace/ MakapsrueB FO.H., Munatok H.I'., Hemkos K.W. u npyrue 2022r,
AxknmonepHoe o0mectBo «M3natensctBo «lIpocBenienue»

KWM no anrebpe k yueoOHuky Maxkapsiuesa FO.H.

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJA
yueOHUKH 110 anredpe 7-9 knaccet Makaperues FO.H. 2022r
KWM no anrebpe k yueoHuky Maxkapsiuera FO.H. 2022r

[Tocobue mis moarotoBku yvamuxest K OI'D non penakiueit Amenko U.B. 20231

MU DOPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

https://fg.resh.edu.ru,

https://edu.skysmart.ru/

https://nsportal.ru/,

https://infourok.ru/.


















