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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBisSeTCSs OJAHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOILETro
o0pa30oBaHusA: OHAa 00ECIEYMBAET U3yUEHHUE JIPYTUX AUCIUIUINH, KAK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMaHHUTAPHOTO IMKJIOB, €€ OCBOEHHE HEOOXOAMMO JUIs
MPOJOJKEHUsI 00pa30BaHus U B MOBCEIHEBHOM KU3HU. Pa3BuTue y oOyyaroumxcs
HAy4YHbIX TMPEJCTaBICHUI O TMPOUCXOKIACHUM U CYIIHOCTH aireOpandyecKkux
abcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOH SBJICHUI U MPOLIECCOB
B NpUpOJie U OOIIEeCTBE, POJM MaTEeMaTHUYECKOro MOJEIIMPOBAHUS B HAYYHOM
NO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
U Ka4eCTB MBILUICHUS, HEOOXOIUMBIX ISl aJanTalliid B COBPEMEHHOM IU(PPOBOM
oOmectBe. M3ydenuwe anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUs HaOIIOAaTh,
CpPaBHMBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUUYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATh CBOM JEHCTBUS M BBIBOJIBI,
dbopmynupoBaTh yTBepkaeHus. OcBoeHHE Kypca alredpbl o0ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYyYaloU[MXCsi: OHM HCHOJB3YIOT JI€YKTUBHBIE U
WHAYKTUBHBIE pacCykaeHHs, 0000IIeHNe U KOHKPETU3aINIo, a0CTparupoBaHue u
aHanoruto. OOydenwe  anreOpe  mpeamoyiaraeT  3HAYUTEIBHBIM  00BEM
CaMOCTOSITEIILHOM  JIESITEIbBHOCTH  O00YyYalolUXCsi, IO3TOMY CaMOCTOSTEIbHOE
pelIeHue 3a7a4 ABISeTCs peajnu3alnuen 1esITeIbHOCTHOTO MPUHIUIA 00 yYeHHUS.

[IporpamMma pa3paboTaHa B COOTBETCTBHUHM C :

° OdenepanbHbIM  3aKOHOM  OT  29.12.2012 Ne  273-d3  «O6
obpazoBanuu B Poccuiickoii denepanuny;

° [TopsigkoM opraHu3aliiii W OCYIISCTBICHHS 0Opa3oBaTEeIIbHOM
JESTENHPHOCTH IO OCHOBHBIM O0IIEO0pa30oBaTENbHBIM IMPOTPAMMaM —
00pa3oBaTeIbHBIM IIPOrpaMMaM HAdaJIbHOT'O OOIIEro, OCHOBHOT'O OOIIETO
U CpeJTHEro 0011Iero 00pa3oBaHus;

o (denepanbHbBIM TOCYAapCTBEHHBIM OOpPa30BaTEIbHBIM CTaHIAPTOM

OCHOBHOTO 00111eT0 00pa3oBaHus, yTB. IpuKazoM MwuHoOpHAYykH Poccuu
ot 17.12.2010 Ne 1897 (nanee — ®I'OC OOO0);

o dbenepaabHOl 00pa30BaTEIbHONW IPOrpaMMONM OCHOBHOTO OOIIETro
oOpa3zoBaHus, yTB. IpukazoM MunnpocBemeHuss Poccun ot 18.05.2023
Ne 370;

B crpykType mnporpamMmmbl y4yeOHOTO Kypca «Anredpa» s OCHOBHOIO
o01iero 00pa3oBaHUs OCHOBHOE MECTO 3aHMUMAIOT COJIEPKATEIbHO-METOIMUYECKUE
nuHun: «Yucna u BeIYUCIHEHUS», «AJreOpandeckue BhIPAXKECHUSY, «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxngas W3 3TUX COIEPKATEIBHO-METOAUYECKUX



JIMHUM pa3BUBACTCs HA NPOTIKEHUU TPEX JIET U3YUYEHHUs Kypca, B3aUMOACUCTBYS C
IPYTUMU €ro JUHUAMH. B Xome wu3ydeHus Y4eOHOTO Kypca OO0ydarouuMmcs
MPUXOAUTCS JOTHYECKU PACCYKJaTh, UCIOIb30BAaTh TEOPETHUKO-MHOKECTBEHHbBIN
Aa3blK. B cBsi3u ¢ 3TMM B mporpammy ydeOHOro kypca «AnreOpa» BKIIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEACTABICHHbIE BO BCEX OCHOBHBIX pa3jesiax
MaTeMaTU4eCKOro 00pa3oBaHUsl U CHOCOOCTBYIOIIME OBJIAJICHUIO O0YYarOIIUMUCS
OCHOB  YHHMBEpPCAJIBHOIO  MareMaTtuyeckoro s3blka. CoaepkarenpHOoll U
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «Anredpay» sBIsSETCS €ro
WHTETPUPOBAHHBIN XapaKkTep.

Copepxxanne auHUM «Yucia W BBIYKMCICHUS» CIYXUT OCHOBOM s
JanbHEUIIero U3y4yeHus: MaTeMaTuKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOydaromUXCs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS AITOPUTMAMHU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX /JII TOBCEIHEBHOM
KU3HU. Pa3zBuTHe MOHATHS O 4YMCJe HA YPOBHE OCHOBHOTO 00IET0 0Opa3oBaHMS
CBS3aHO C pAalMOHAIBHBIMM M HMPPALMOHAIBHBIMH YHCIaMU, (POPMUPOBAHHEM
NpE/ICTaBIEHUH O JEHCTBUTEIBLHOM 4YHUCJE. 3aBepIIeHHEe OCBOCHUS YHCIIOBOM
JMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHHUIO.

Copeprkanue JByX anreOpandeckux JUHUN — « ANreOpandecKkre BhIPaKESHUS»
U «YpaBHEHUS W HEPABEHCTBa» CIOCOOCTBYET (HOPMHUPOBAHUIO y OOYyYaIOUIUXCS
MaTEMaTUYECKOro arfmapaTra, HEOOXOJIMMOIo JJIsi PEIIeHHs 3ajlad MaTeMaTUKH,
CMEXHBIX TMpPEAMETOB M TNPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha yposHe
OCHOBHOTO 0011ero o0Opa3oBaHusl Y4YeOHBIH Marepuan TpYNIHUPYETCS BOKPYT
paIMOHANIBHBIX BBIpOKECHHI. AnreOpa IeMOHCTPUPYET 3HaUYCHUE MaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMAaTHYECKUX MOJIeNICH, OMHMCAHHS MpPOLECCOB U
SBICHUN peanbHOro Mupa. B 3agaum oOyueHus anrebpe BXOIAT TaKkKe
JanbHeWIlee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAMMOro, B
YaCTHOCTH, /I OCBOCHHS Kypca HWH(MOPMATHKH, ¥ OBJAJCHUE HaBBIKAMHU
JIeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanne CUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHUIO BOOOPaKEHUS, CIOCOOHOCTEN K MaTeMaTHUECKOMY TBOPUYECTBY.

Conepxanve QyHKIIMOHAIBHO-Tpa(UUecKoil THHUH HAIEJICHO Ha TOTyYCHHE
oOydJaromuMuCs 3HAHUN O (QYHKIMSIX KaK BaKHEHUIIEH MaTEeMaTHYECKON MOJEH
JUISL OIIMCAHUS U UCCIIEI0BaHUs Pa3HOOOPa3HbIX MPOLECCOB U ABJICHUI B IPUPOAE
u obmectBe. M3yueHue matepuana CIOCOOCTBYET Pa3BUTHIO y OOYyYaromIuxcs
YMEHUS UCIIOIb30BaTh Pa3IUYHbIE BbIPA3UTENbHBIE CPEICTBA A3bIKa MATEMATUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCHUT BKJIad B (opmHupoBaHHE
MPEACTaBICHUN O POJIM MAaTEMAaTUKK B PA3BUTUU IIUBWIIU3ALUUA U KYJIbTYPHI.

CornacHo yueOHOMY 1IaHy B 7-9 Kkjaccax u3ydaetrcsi y4eOHbIH Kypce
«Anredpa», KOTOPBIM BKJIIOYAET CIIEAYIOLIME OCHOBHBIE pa3leibl COACPKAHMUS:



«Yucna u BBIUKCICHUS», «ANreOpandyeckue BbIpAXKEHUS», «YpaBHEHUA W

HEPAaBEHCTBa», « DYHKIIHI.
Ha u3ydenue yueOHoro kypca «Anredpa» oroautcs 306 yacos: B 7 kiacce
— 102 ygaca (3 4gaca B Hemento), B 8 kimacce — 102 gaca (3 yaca B Heaemo), B 9

kimacce — 102 gaca (3 gaca B HeIeIIO).



COIAEPKXAHUE OBYYEHUA
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
palMoOHaNBHBIMUA YuciIaMu. PemieHue 3aiad M3 peanbHOW MPAaKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHb C HaTypajJbHBIM [IOKa3aTeJNeM: OIpejesieHne, MNpeodpa3oBaHue
BBIPOXKCHUH HAa OCHOBE OMPEJIECNICHUs], 3aITUCh O0JbIINX uncel. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOU B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3a7a4l Ha
MPOIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MTPAKTUKH.

[IpuMmeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIOKEHHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucie TipsMas W oOparHas
IPOMOPIUOHATBHOCTH.

AsireOpanyeckue BbIpasKeHUS

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C EpeMEHHOM. JlomycTuMble
3Ha4YEeHMS NepeMeHHBIX. [IpencraBnenue 3aBUCUMOCTH MEKy BEIMUNHAMU B BUIE
dopmyibl. Beruucnenus mo popmynam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, MPAaBUIIA PACKPBITUS CKOOOK U MPUBEACHUS TOIOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIEHBl. CteneHb MHOTrousieHa. C0KeHHE, BBIYUTaHUE,
YMHOKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHUSA: KBaJpaT
CyMMbl M KBagpaT pasHocTtu. Dopmyna paszHOCTH KBangpaToB. PaznoxeHue
MHOTOWIEHOB HAa MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUja NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEU JMHEWHOTO
YpaBHEHHUsI, peEIICHHE JIMHEWHBbIX ypaBHeHHH. CocTaBieHHWE YpaBHEHHHN MO
YCJIOBHIO 3a7aun. PenieHne TeKCTOBBIX 33/1a4 C HOMOIIBIO YPaBHEHUM.

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



croco0oM MOACTaHOBKHU. IIpuMepbl pemieHus: TEKCTOBBIX 3aJad C IOMOILBIO
CUCTEM ypaBHECHUM.

DyHKUUH

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

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

8 KUIACC

Yucia v BbIYMCICHUS

KBagpatueiii kopeHr u3 uwucna. [loHsiTue 00 uppalMOHAIBHOM YHUCIE.
JlecaTuunble IPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHIESCKUX
KBa/IPATHBIX KOPHEW M UX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYUCIICHUSM. [[eiCTBUTEIbHBIE YHCIIA.

Crenens ¢ 1uenabpIM NoKaszaTeneM U €€ cporictBa. CTaHapTHas 3alKCh YNCTA.

AsireOpanyeckue BbIpasKeHUS

KBagpaTHblii  TpE€XwieH, pa3JIOKEHHE  KBAaJpaTHOTO TPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass apoOb. OCHOBHOE CBOMCTBO aireOpandeckoi JIpoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJICHHE aireOpanvyeckux JapoOei.
PanronanbHbie BRIpOXKEHUS 1 KX TTPe0Opa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyna KOpHEH KBaapaTHOTO ypPaBHEHHS.
Teopema Buera. Pemienue ypaBHeHUMN, CBOASAIINUXCA K JUHEUHBIM U KBAJAPATHBIM.
[IpocTeiimme ApoOHO-palIMOHANIbHBIE YPABHEHUS.

I'paduueckas maTEpHpeTaus ypaBHEHUN C ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUW C JABYMs NEpEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJINHENHBIX YPABHEHUH C IByMs IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucreMbl IMHENHBIX HEPABEHCTB C OAHOM MTEPEMEHHOM.

DyHKIUN



[lonstne @yuknuu. OOnacTh ONpeneNeHuss W MHOXKECTBO 3HAUYECHHM
¢ynxuuu. CriocoObl 3aaHus (PYHKIIMMA.

I'padpux ¢ynkumunu. YUrtenune cBoilcTB ¢yHKkuMH 1no €€ rpaduxy. Ilpumepsr
rpadukoB GyHKUUNA, OTPaXKAIOLUUX peaTbHbIe MPOIECCHI.

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

9 KUIIACC

Yuciaa v BbIYMCICHUS

PanmionanbHbie yucia, UppallMOHANIbBHBIC YUCIIA, KOHEYHbIE U OSCKOHECUHBIC
JecATUYHbIE TpoOou. MHOXKECTBO JEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEYHBIC JeCSITUYHBIE npoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICHCTBUTEIbHBIX YUCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JICMUCTBUTEIBHBIX 4YHCEN, apudMETHYeCKue JCHCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3zMepbl 0OBEKTOB OKpYXKAIOIIETO MHpA, JJIMUTEIBHOCTh TIPOILIECCOB B
OKpPY’KaroIIeM MHpE.

[Tpubnux€nHoe 3HaYeHHE BEIMYUHBI, TOUHOCTh MpuOImxkeHusi. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yJbTaToB BEIYUCICHHIA.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHeHHE. Pemenne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaJPAaTHBIM.
bukBagpaTtHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUNW TPEThEU U YETBEPTOU
CTEINEHEW pa3IoKEHUEM Ha MHOKUTEIH.

Pemienne npoOHO-paloHaIBLHBIX ypaBHECHHU. PeleHue TEKCTOBBIX 3aaad
anredpandeckuM METOIOM.

VYpaBHeHue ¢ AByMsI NIEpeMEHHBIMU U ero rpaduk. Pemenune cuctem IBYX
JIMHEVHBIX YPABHEHUH C ABYMs NIEPEMEHHBIMU. PellieHne cucrteM IByX ypaBHEHHUI,
OJIHO W3 KOTOPHIX JHMHEHHOe, a Jpyroe — BTOpoil cteneHu. ['padudaeckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMHU.

Pemenune TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM IepeMeHHOW. PemeHne cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHoW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wuHTEepHpeTaludss HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMS
[IEPEMEHHBIMHU.

DyHKIUN



KBagpatnunas ¢ysnkuus, e€ rpadpuk u cpoiictBa. Ilapabona, kKoopauHaThl
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 IOCIEI0BATEIBHOCTH
pEKYppeHTHOI popMynoi u Gopmysoit N-ro uieHa.

Apudpmernyeckas U reomerpuueckas nporpeccud. dopmynsl N-To uieHa
apu(pMETHUYECKON U T€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBHIX N YJIEHOB.

N300pakeHne WiIeHOB apu(PMETHUYECKOM M TEeOMETPUYECKOW Mporpeccuit
TOYKAMHU Ha KOOPAUHATHOW IUIOCKOCTHU. JIMHEHMHBIM U 3KCHOHEHLMAIBHBIA POCT.
Ci10KHBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4uHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTro Kypca
«AnreOpa» XapakTepu3yloTCcs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MaTEMaTUKOB M POCCUHCKONM MaTeMaTHYeCKOW IIKOJIbI, K MCIOIb30BAHUIO ITHUX
JOCTHXKEHUM B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaxX (YyHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro odiiecTBa (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€ BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIpPaBJIE€HHOCTH, OCO3HAHMEM BaXXKHOCTU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKCHUHM BCEW XKWU3HU ISl YCICIIHOW MpodheCCHOHAIBHOMN
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTHIO K HMOLMOHAIBHOMY U  3CTETHUYECKOMY BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUN, PACCYKICHUH, YMEHHIO BUIETbH
MaTeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

OpUEHTauuell B JIEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPENCTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOJBI U
o0miecTBa, MOHUMAaHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelI0BEUYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaTeMaTU4YeCKON KyJIbTYpOil KaK CpeICcCTBOM



MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMHU HaBBIKAMH HCCIIEOBATEIbCKOMN
NeSATENbHOCTH;

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

TOTOBHOCTBIO MPHUMEHSITh MAaTeMaTHUYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pPOBOE  NUTAHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Qu3nyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
npaBa Ha OLIMOKY M TaKOTO K€ MpaBa APYroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEeHTaluel Ha TPUMEHEHUE MaTeMaTUUYEeCKUX 3HAHUM /I pEelIeHHs 3a7ay
B 00JJaCTH COXPAHHOCTU OKpY’Kalolled cpefbl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld cpeabl, OCO3HAHHEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX POOIeM U MyTel UX pelIeHHUS;

8) aganTanus K M3MEHSIOMIUMCS YCJOBHSAM COUMAJIBbHOW M MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJOBHUSIX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTHCS y JPYTUX IIOJeH, MpuoOpeTaTh B COBMECTHOM N€ATENbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
bopMynHpoOBaTh UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACHUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
MPUHUMAEMBbIE PEIICHUs] U JACUCTBUS, (OpMyTUpOBaTH W OICHUBATH PUCKH H
NoCIeACTBUSA, (HOPMUPOBATDH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue aAecTBUA:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSATHUN, OTHOUICHWH MEXKIy TOHSTHIMH, (HOPMYITHPOBATH
ONpeNeNiecHUs]  MOHSTHM, YCTaHABIMBATh CYLIECTBEHHBIA  MpHU3HAK
KJ1IaccupuKaluu, OCHOBaHUA JIsi OOOOIIEHUS W CpPaBHEHHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



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

BBISIBJISIT ~ MAaTE€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeursi B (aKTaxX, [AaHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npenjaratb — KpUTEpUM I BBIBJICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUN 110 aHAJIOTHH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUHN (MPSAMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpATh CMOCOO pelleHus y4yeOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BapMaHTOB pEIIeHHs, BHIOMpaTh HauOoyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeIbCKe AeMCTBUS.

UCTIOJIh30BaTh BOIMPOCHI KAaK HMCCIIEIOBATEIBCKUI MHCTPYMEHT TO3HAHHMS,
GopMyTupOBaTH BOMPOCHL, (PHUKCHPYIONINE TPOTHBOpPEUHE, MpodiieMy,
CaMOCTOSITETTFHO yCTaHAaBIMBaTh WCKOMOE U JlaHHOe, (OPMHUPOBATH
THITOTE3Y, apTYMEHTHPOBATH CBOIO MO3UINIO, MHCHHE;

IPOBOJIUTH IO CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  WCCIEAOBaHWE IO  YCTAaHOBIICHHUIO
0COOEHHOCTEH MaTeMaTUYECKOr0 OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COO0OM;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
IPOBEEHHOTO HAOIIOACHUS, MCCIIEIOBAaHUS, OLICHUBATHh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3YIbTAaTOB, BBIBOJIOB U 0000IIICHHMIA;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TaKXKE BBIBUTAThH
MIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

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

BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
WHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

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



OLICHMBAaTh HaAEKHOCTh MH(MOpPMAILMM O KPUTEPUSAM, MPEIIOKEHHBIM
YUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

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
X0y pEeIICHUS 3a]1a4l, KOMMEHTHUPOBATh MMOTYUCHHBIA PE3YIbTAT;

B X0JI¢ 00CYXICHUS 3a/1aBaTh BOTIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBI,
pOOJIEMBI, peIIacMOM 3a7a4M, BICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHMAJIOTa, OOHAPYXXKUBATh Pa3JIMYUe W CXOJICTBO IO3UIIHMHA, B
KOppeKTHOU (hopme hOpMYITUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
NPEJICTaBIATh  pe3yJbTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BbBIOMpaTh  (opmar
BBICTYILJICHUS C YY4ETOM 3aJ1a4 MPE3CHTAIIMN U OCOOCHHOCTEH ayTMTOPUH;
NOHMMaTh W HCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJIHOW |
WHAVUBUAYATbHONH paOOThI MPU PEHICHHH Y4YEOHBIX MaTEMaTHYCCKUX
3ajay;

NPUHUMATH 1I€JIb COBMECTHOM JESATEIbHOCTHU, MJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOW paboThl, pacmpenensiTb BHABI padoOT, OTOBapUBATHCA,
o0CyX1aTh TPOIECC U Pe3yJbTaT padOThl, 0000IIATh MHEHHS] HECKOJIbKUX
JIFOIeH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYyXaeHHUS, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYpPMbl W JIPyTU€), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJUHUPOBATH CBOM JICUCTBHS C APYTMMH YJICHAMU KOMAaH/IbI,
OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHUS.

PerynsiTuBHbIe YHUBepcalbHbIEe YUueOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM pEUIeHUs 3aAadd (WU ero
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHNXCS PECYypCoOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBATh H KOPPEKTHUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOYW HH(POPMAIIUH.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIaACTb criocooamu CaMOIIPOBEPKH, CaAMOKOHTpPOJIAA  IIpomecCa H
pe3yjabTaTta pCIICHNA MaTeMaTHYECKOU 3aJa4u,



e TMPEIBHUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IPH PpELICHUH
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENBbCTB, HAMIEHHBIX OUTMOOK, BHISBICHHBIX TPYIHOCTEH;

e OLIEHMBATh COOTBETCTBHUE PE3YyJbTATA JAEATEIBHOCTH IMOCTABICHHOW LEIN
U YCIIOBUSIM, OOBSICHATh IPUUYMHBI JOCTUKEHUS WA HEAOCTUKEHUS 11€JH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYalOIMMICS TMOJTYyYUT CICAYIOIINE
PEMETHBIE PE3YIbTATHI:

Yuciaa v BbIYMCICHUS

BoinonHsATh, coueTas YCTHbIE W TMHUCbMEHHBIE TPUEMBI, apuMETHUECKUE
NEUCTBUA C pallMOHAIBHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUs YKCIIOBBIX BBIPAKCHHUH, MPUMEHSITh pPa3sHOOOpa3HbIC
criocoObl ¥ MPHUEMBI BBIYMCICHUS 3HAYCHUN APOOHBIX BBIPAKEHUMU, COACpPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

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

CpaBHUBATh U YNOPSAJOUYMBATH PALlMOHAJIbHBIE YUCIIA.

OKpyrasars yucia.

BpINOTHATE PUKKIIKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM, OLICHKY 3HAYCHUN
YUCJIOBBIX BbIpAKEHUW. BBIMOIHATH AEHCTBUA CO CTENEHSIMU C HATypaJIbHBIMU
MOKa3aTESIMU.

[IpuMeHATP  NpU3HAKK  JACIMMOCTH,  PA3j0KEHUE HA  MHOXKUTEIU
HATypAJIbHBIX YHUCEI.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 3aJlaYd, CBSI3aHHBIE C OTHOUIEHUEM
BEJIMYUH, MPONOPLHOHAIBHOCTHIO BEIMYHMH, MPOLEHTAMH, HWHTEPHPETUPOBATH
pe3yJIbTaThl PEUICHUs 3a7a4 C YYETOM OTPaHUYEHUU, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaEMbIX 0ObEKTOB.

AuredOpanyeckue BbIpaKeHU

Hcnonp3oBaTh anreOpanvyeckyr0 TEPMUHOJOTHIO U CUMBOJMKY, MPUMEHSThH
e€ B mpoliecce 0CBOEHUS y4eOHOT0 MaTepuania.

Haxonuth 3HaueHus OYKBEHHBIX BBIPAXKEHUW MpPH 3aJaHHBIX 3HAYCHHUSX
MIEPEMEHHBIX.

Boinonusate  mpeoOpa3oBaHusi  [EJIOTO  BBIPAXEHUS B MHOTOWICH
MIPUBEJICHHEM MTOJO0HBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.



BbIONHAT yMHOXXEHHE OJIHOWIEHAa HAa MHOTOYJIEH M MHOrOWJIeHa Ha
MHOTOYJIEH, TPUMEHSTH (hOPMYJIbI KBaJpaTa CyMMBI U KBaJipaTa pasHOCTH.

OcCylIecTBIATh Pa30KEHUE MHOTOWJIEHOB HAa MHOXHUTENIM C TOMOUIBIO
BBIHECEHHMSI 32 CKOOKM OOIIEro MHOXKHUTENS, TPYNIUPOBKH  ClIaraeMbiXx,
MpUMEHEeHUS (POPMYIT COKPAIIEHHOTO YMHOXKECHHUSI.

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

Hcnonb3oBaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IIOKA3aTEISIMU UL
npeoOpa3oBaHus BEIPAKCHUIM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiathe nuHelHbIE ypaBHEHUS C OJHOM TEPEMEHHOW, MPUMEHSS IMpaBHIia
nepexojia OT UCXOHOTO YPaBHEHUS K paBHOCUILHOMY eMy. [IpoBepsTh, sBseTCs
JIM YUCJIO KOPHEM YpPaBHECHUSI.

[IpumensTh rpaduuecKue METOJIbI NMPU PEIICHUH JTUHEHHBIX YPaBHEHUHN U UX
CHUCTEM.

[Togbupare npuMepsl Tap YHCEN, SBJSIIONIUXCS PEIICHUEM JHUHEWHOTO
ypaBHEHUS C IByMS TIEPEMEHHBIMH.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH T'pauUK JIMHEWHOTO YpaBHEHUS C
IBYMsI TIEPEMEHHBIMHU, TOJB3YSACHh TI'PAPUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pewmats cuctemsl IByX JIMHEMHBIX YPABHEHUN C JBYMSI IEPEMEHHBIMH, B TOM
quclie rpaguuecku.

CocrtaBiiTh M pelIaTh JHUHEWHOE YpaBHEHHE WU CHUCTEMY JIMHEHHBIX
YpaBHEHUW MO YCIOBUIO 3aJauyd, WHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 33/1a4i MOJTYyYECHHBIA pPE3yJIbTaT.

DOyHKUUMN

N300paxaTh Ha KOOPJIMHATHONW MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33 IaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KU, HHTEPBAJIbI, 3alIMCHIBATh YHCIOBbIE MPOMEKYTKH Ha
anredpandecKkoM S3bIKE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKU MO 3aJaHHBIM KOOpAMHATaM,
CTpouTh Tpaduku TMHEHHBIX QyHKIUNA. CTpouTh rpaduk QyHKINHN y = [X|.

OnuceiBaTh € TOMOIIBIO (YHKIIUHA WM3BECTHBIE 3aBHCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, pACCTOSHHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
MIPOU3BOIUTEILHOCTD, BPeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne QyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[lonumars rpaduueckuit cnoco0 mpencTaBieHUs U aHaiu3a UHGOPMAIUU,
M3BJIEKATh U UHTEPIPETUPOBATH HHPOPMAIUIO U3 TPAPUKOB pealibHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.



K koHmy oOyuenuss B 8 kJjacce o0OydYaromuiics TMOJTYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Yucsia v BbIYUCTICHUS

Hcnonb3oBaTh HavyaIbHBIE TMPEACTABICHHUS O MHOECTBE JACHCTBUTEIBHBIX
quces IS CPaBHEHUS, OKPYTJIECHUS U BBIUYMCICHUN, U300paXkaTh JEeHCTBUTEIIbHBIC
4yCila TOYKAMU Ha KOOPAUHATHOU IPSIMOM.

[IpumensaTs mnoHsATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOIAUTh
KBaJpaTHbIE KOPHH, HUCIIOJB3Ysl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBIMOJHSITH
npeoOpa3oBaHusi BBIPAKEHUHN, COJEpIKANIUX KBaJpaTHbIE KOPHH, HCIOIb3YS
CBOWCTBA KOPHEM.

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

AJire0panyvecKue BbIpasKeHH s

[IprMeHATh TMOHSTHE CTENEHM C IEJIbIM  T0Ka3aTesieM, BBINOJHSITh
npeoOpa3oBaHus BBIPAKEHUM, COJIEPKAIIUX CTCTICHU C IEJIBIM TTOKa3aTeJIeM.

BhINONMHATE TOXJIECTBEHHBIE MPeoOpa3oBaHUsl PAMOHAIBHBIX BBIPAXKEHUM
Ha OCHOBE TIPaBUJI JCHCTBUI HAJ MHOTOUYICHAMH M aJIre0pandecKUMU APOOSIMH.

PacknaapiBaTh KBagpaTHBIN TPEXUIEH HA MHOXKUTEIU.

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

YpaBHeHUs U HEPABEHCTBA

Pewate nuHeliHbIe, KBaJpaTHbIE yYpaBHEHUS M PalMOHAIBHBIE YpaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUU C IBYMsI IEPEMEHHBIMU.

[IpoBOaUTH MPOCTEUIIINE UCCICIOBAHUS YPABHEHUN U CUCTEM YpPABHEHUM, B
TOM YHUCJIE C IPUMEHEHUEM TpadUUuecKuX MpeCcTaBiIeHU (yCTaHABIUBATh, UMEET
U ypaBHEHUE WIM CHCTEMa YPAaBHEHWI PEILICHHUs, €CIIM UMEET, TO CKOJbKO, U
npoyee).

[lepexoauTh OT CIOBECHOW (OPMYIHPOBKH 3a1adul K €€ anreOpanveckoit
MOJIEJIA C TIOMOIIBK) COCTAaBJICHHUS YPAaBHEHUsI WA CUCTEMBbl YpaBHEHUI,
MHTEPIPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM 33J1a4M MOJYYEHHBINA PE3yJIbTAaT.

[IpuMeHsAT, CBOWCTBAa YMCIIOBBIX HEPABEHCTB JJII CpPaBHEHUS, OLEHKH,
pelarh JMHEWHBbIE HEPABEHCTBA C OJHOW NEPEMEHHOM M MX CUCTEMBI, 1aBaTh
rpauuecKy0 WILTIOCTPALMI0O MHOXKECTBA PEUICHWH HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKIUN

[lonuMats ¥ KCNONAB30BaTh (PYHKIMOHAIBHBIC MOHSTUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHMSI), ONPEACNSTh 3HaueHWe (YHKIUU MO 3HAYEHUIO
apryMeHTa, onpeensaTh CBOMCTBA (YHKIMU O €€ Tpaduky.



Crtpoutsb rpapuku 31eMeHTapHbIX QYHKLINNA BUIA:

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

K koHmy oOyuenus B 9 kJjiacce OOyYaroOImMICS TMOJYYUT CIECAYIOIINE
MpPEeIMETHBIE PE3YJIbTATHI:

Yuciaa v BbIYMCICHUS

CpaBHUBATH U YIIOPSAJOUYMBATH PAllMOHATILHBIC U UPPAIIHOHATBHBIE YHCIIA.

Boinonusate apudmMeTndeckue JACHCTBUS €  PAIMOHAIBHBIMU  UYUCIAMU,
codeTrasl YCTHbIE U TIUCbMEHHBIE TMPUEMBI, BBITIOJHITh BBIUMCICHUS C
UPPALMOHATIBHBIMH YHUCIIAMH.

HaxonuTe 3HaueHus cCTemeHeW ¢ 1eJbIMM TOoKa3aTelasiMu W KOpHEH,
BBIYHCJISIT 3HAUCHUST YUCIIOBBIX BBIPAKEHUM.

OKpyrJIsITh  IEUCTBUTEIBHBIE YHUCJA, BBINOJIHATH MPUKUIKY pe3yibTaTa
BBIYHCJICHUH, OIICHKY YMCIIOBBIX BBIPAXKEHUI.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHeVHBIE M KBaJpaTHBIC YPaBHEHUS, YpaBHEHHUS, CBOJAIIMECS K
HUM, TIpOCTeHIINe IPpOOHO-pAIMOHATIBHBIE YPaBHEHUS.

Pemate cucteMbl ABYX NWHEHWHBIX YpPAaBHEHHMH C JABYMS TEPEMEHHBIMHU H
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPHIX OAHO YpaBHEHUE HE SBJISETCS JTUHEHHBIM.

PemaTe TekcTOBBIE 3amayM aiareOpamvyeckuM CrocodoM C  MOMOIIBIO
COCTaBIICHUS YPaBHEHUS WM CUCTEMBI JIBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBoauTh MpocTeiiiine uccaeqoBaHus YpPaBHEHUM U CUCTEM ypaBHEHMHIA, B
TOM YHUCJIE C TPUMEHEHHEM rpaduyeCcKux MpeacTaBiIeHUi (yCTaHABINBATh, UMEET
JU ypaBHEHUE WM CUCTEMa YpPaBHEHHUH peIIeHUs, €Cld HUMEET, TO CKOJbKO, U
nmpouee).

PemaTte nuHeliHble HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxarh
pelieHre HEpaBeHCTB Ha YHMCIOBOW MPSIMOM, 3alUCHIBATh PEUIEHHWE C MOMOILBIO
CHUMBOJIOB.

Pemiatb  cucrtemMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIOIINE KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMbI
HEPABEHCTB Ha YUCJIOBOI MPSIMOM, 3aMKUChIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUU PA3IMYHBIX 3a7a4.

DyHKIUA

PacrioznaBaTh (GyHKIMHM WM3YYCHHBIX BUIOB. [lokas3plBaTh CXeMaTHYECKH
pacIooKeHHe Ha KOOPIWHATHOW TUTOCKOCTH TpadukoB GyHKIMH Buaa: Yy = 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 M300paxarb CXeMaTHYECKH Ipa@UKy KBaIpaTHUYHBIX ()YHKLHUM,
OMMCHIBATh CBOMCTBA KBAJPATHUHBIX (PYHKIUHI MO UX TpaduKam.

Pacno3naBaTh KBajpaTHyHyro (YHKLIHIO 1O (opmysie, MPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peabHOM KU3HU, QUZHKH, TEOMETPHH.

YucaoBble M0CJI€10BATEIbHOCTH W MPOTrPeccuu

PacnioznaBaTh apudmeTHUEeCKyl0 M TE€OMETPUUYECKYI0 MpPOTrPEecCUd MpH
pa3HBIX Crlocobax 3aaaHusl.

BbINONHATE  BBIYMCIIEHUS C  HUCIOJb30BaHMEM (OPMYJT 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
quCclie 3aJla4yd U3 PeajbHOM KU3HU (C UCIOJIb30BAaHUEM KaJbKYJISATOpa, U(PPOBBIX
TEXHOJIOTHIA).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KoanuecTBo yacon DJIeKTPOHHBIE
HaumeHoBaHue
Ne (uudpossbie)
pa3ie/ioB U TEM Konrpoasneie | Ilpakruyeckue
n/n Bcero o0pa3oBaTe/bHbIE
nporpamMmbl padoThI padoTsI
pecypchl
Yucna u
1 BBIYHCIICHUSL. 25 1 bu6mmoreka [{OK
PannonaneHbie https://m.edsoo.ru/7f415b90
qucna
Anrebpanveckue bubnuoreka [JOK
2 27 1
BBIPAKEHUS https://m.edso0.ru/7f415b90
3 VYpaBueHus u 20 1 bubnuotexa [JOK
HEpPaBEHCTBA https://m.edsoo.ru/7f415b90
Koopaunarts! u
4 rpadui 24 1 bubnuoreka [JOK
P ’ https://m.edsoo.ru/7f415b90
OyHKINU
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
NnporpamMmMbl padoThsI padoThI
pecypchl
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
roKaszaresemM
AnreOpandeckue
3 BBIPAKEHUS. 5 1 bubnuoreka [JOK
KBagpatubrit https://m.edsoo.ru/7f417af8
TPEXWIECH
AnreOpandeckue
4 BBIPAKEHUSI. 15 1 bubnuoreka [IOK
AnreOpandeckas https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHuUs u
HEpPaBEHCTBA. bubnuoreka [JOK
5 15 1
KBanpaTtHeie https://m.edsoo.ru/7f417af8
YpaBHEHUSA
YpaBHeHus u
6 HEpaBEHCTBA. 13 bubnuoreka [IOK
Cucremsl https://m.edsoo.ru/7f417af8
ypaBHEHUI
YpaBHeHus U
7 HEpaBEHCTBA 12 1 bubmmorexa [JOK
P i https://m.edsoo.ru/7f417af8
Hepagenctpa
OyHKIINMH.
8 OZII{{OEHHe 5 bubnuoreka [JOK
https://m.edsoo.ru/7f417af8
MOHATHUSA
OyHKIUY.
9 YpcoBbIe 9 bubnunoreka [JOK
https://m.edsoo.ru/7f417af8
GbyHKIIH
10 [ToBTOpEHUE U 6 1 bubnuorexa [IOK
00001enne https://m.edsoo.ru/7f417af8
OBUIEE 102 5 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

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHnoBanue
(uudpossbie)
n/ pa3fiejioB U TeM Bcer Konrpouasnbl | IIpakTuyecku
o0pa3oBaTte/ibHbIE
n NporpamMmbl 0 e padoThI e paboThbI
pecypchl
Yucna u
S — bu6mmoreka [{OK
1 . ) 9 https://m.edsoo.ru/7f419d0
JleicTBUTEIbHBIC g
qucia -
YpaBHeHus u
HeDABEHCTEA bu6moteka [IOK
2 P 14 1 hitps://m. eds00.ru/7f419d0
YpaBHEHUS C OTHOM g
IIEPEMEHHON B
YpaBHeHus u
HeDABCHCTE bu6moreka [IOK
3 P ' 14 1 https://m. eds00.ru/7f419d0
Cucremsl o
YpaBHEHUH B
YpaBHeHuUd 1 bubnuotexa [JOK
4 HEpaBEHCTBA. 16 1 https://m.edsoo.ru/7f419d0
HepaBenctBa 8
bu6moreka [IOK
5 OyHKIHMH 16 1 https://m.edso0.ru/7f419d0
8
Yucnoseie bu6moreka [IOK
6 MOCJIEI0BATEIILHOCT 15 1 https://m.edsoo.ru/7f419d0
u 8
[ToBTOpEHME,
. bu6mmoreka [IOK
7 ’ 18 1 https://m.edsoo.ru/7f419d0
cUCTeMaTH3aIHs g
3HAHUU B
OBILIEE KOJIMYECTBO
YACOB I1O0 102 6 0
[TPOTPAMME



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
















YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

» Anre0pa, 7 kinacc/ MakapsrueB FO.H., Munatok H.I'., Hemkos K.W. u npyrue
2022r, AxunonepHoe oomectBo «M3narenscTBo «IIpocsemenne»

KWM no anrebpe k yueOHuky MaxkapsiueBa FO.H.

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
ydeOHUKH 110 anredpe 7-9 knaccel Maxkaperue FO.H. 2022r
KWM no anrebpe k yueoHuky Maxkapsruera FO.H. 2022r

[Tocobue miis moaroroku yvamuxcest kK OI'D non penakiueit SAmenko 1.B.

2023r

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

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

https://edu.skysmart.ru/

https://nsportal.ru/,

https://infourok.ru/.






