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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIEro
o0pa30oBaHusA: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAYyYHOTO, TaK M TYMAaHUTAPHOTO ITUKIOB, €€ OCBOEHHE HEOOXOAUMO s
MPOAOJIKEHUsT 00pa30BaHus U B IOBCEIHEBHOM kH3HU. Pa3zButre y o0ydaromuxcs
HAYYHBIX TPEACTABICHUN O TPOUCXOXKACHUM U CYIIHOCTH alreOpandecKux
abCcTpakiMii, cnoco0e OTpaKeHUs MAaTEMAaTUYECKON HAyKOH SBJIIEHUN U MPOLIECCOB
B TMPUPOJEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJACITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MUPOBO33PCHHS
M Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX JJIsl JaNTallid B COBPEMEHHOM ITH(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yrBepkKaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTIeUnBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PACCyKICHHsI, 0000IICHIEe U KOHKPETH3AINI0, a0CTparupoBaHue |
agamoruto.  OOyueHue  anreOpe  mpeArnoiaraeT  3HAYUTEINBHBIA  00BEM
CaMOCTOSITEJIbHOM ~ JIEATEIbHOCTH O0YYalolIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 sBJsSeTCs peaan3alueil 1esTeIbHOCTHOIO IPUHLUIIA O0yUeHusl.

B crpyktype mnporpammbl yueOHOro Kypca «Auredpa» Uis OCHOBHOTO
o01iero o0pa3oBaHusi OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOINYECKUE
JMHUK: «Yucna U BeIYMCICHUSY, «ANreOpandeckue BhIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuumn». Kaxpas U3 3TUX coaepKaTelbHO-METOAUYECKUX
JUMHUNA pa3BUBaeTCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUsl Kypca, B3aUMOJIEHUCTBYS €
ApPYTUMHU €ro JUHUSAMU. B Xxome wu3ydeHuss y4yeOHOro Kypca oOOydaroumumcs
HOPUXOJUTCS JIOTUYECKU PacCyk/aTh, UCIOIb30BaTh TEOPETHKO-MHOKECTBEHHbIN
A3blK. B cBSI3M ¢ 3TUM B mporpaMmy y4yeOHOro Kypca «Airedpa» BKIHOUYECHbI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesiax
MaTeMaTHUYECKOro 00pa30BaHMs M CIIOCOOCTBYIOIIKE OBJIAJICHUIO O0YUYaIOUUMUCS
OCHOB  YHHMBEPCAJbHOTO  MaTemaThuyeckoro ssbika. CopaepxkarenbHOH |
CTPYKTYPHOH OCOOCHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «YMcna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJIbHEHIIET0 W3YYeHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYaOLIUXCS
JIOTHYECKOT0 MBIIUIECHUS, (JOPMUPOBAHUIO YMEHHS MOJIb30BAThCSA aIrOPUTMaMHU, a
TaKKe MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCETHEBHOM
KU3HU. PazBuTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM
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MIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCIIE. 3aBEpUICHHWE OCBOCHHS YHCIOBOM
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa30BaHUIO.

Conepxanue IByX alire0OpandecKux JUHUN — « AJIreOpandecKue BhIpaKEHUs
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO y OOYyHarOUIUXCS
MaTeMaTUYecKoro arrmapara, HeoOXOJAMMOIro Jisi pEeUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3ajady. Ha ypoBhe
OCHOBHOTO 00111ero oOpa3oBaHus Y4YeOHBIH Marepuan TPYHIUPYETCs BOKPYT
palMOHANIbHBIX BhIpaXKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNIeH, OMHMCAHHUs MpPOLECCOB U
ABJIIGHUNA peajmbHOro Mupa. B 3agaunm oOyueHus anredOpe BXOAAT TaKke
JanbHellllee pa3BUTHE AITOPUTMHYECKOTO MBILUIEHUS, HEO0OXOJUMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKaMH
NeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanue cUMBOJIbHBIX ()OPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHUsI, CIOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPUYECTRBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UUecKoil TMHUHM HALIEJICHO Ha MOJIydeHHEe
oOy4JaromuMHCs 3HAHUN O (QYHKIUAX KaK BaKHEWIIEH MaTEeMaTHYECKON MOJeNH
JUTSL OITCaHUsSl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJIE
u obmectBe. M3ydyeHne marepuana CrOCOOCTBYET Pa3BUTHIO Y OOydYarOIIHMXCA
YMEHHS UCIIOJIb30BATh Pa3IMYHbIe BHIPA3UTEIbHBIE CPEIICTBA SI3bIKa MATEMATHKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOpPMHUpPOBAHUE
NPEe/ICTaBICHUH O POJIK MAaTEMAaTUKHU B Pa3BUTUN IIUBWIN3AINHI U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaercss y4eOHBIA Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIOIINE OCHOBHBIC pa3lielbl COACP>KAHUSA:
«Yucrna © BBIUKCICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEPaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueO6HOro xypca «Anredpa» orBoautcs 306 gacoB: B 7 Kjiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).
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COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuca 1 BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIEC, MEPEXO] OT OAHOW (POPMBI 3aMHUCH
npobeit k apyroi. I[loHsiTHe palMOHAIBLHOTO YMCIIA, 3alKCh, CPAaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHaNBHBIMK YuciIaMu. Pemienue 3aiad M3 peanbHOW MPAKTUKU HA 4acTH, Ha
TpoOHu.

CreneHb C HaTypaJbHBIM TIOKa3aTeJIeM: OIpeJesieHne, Mpeodpa3oBaHue
BBIPOKCHUH HAa OCHOBE OMPEJIENICHUs], 3aITUCh O0NbIINX unces. [IporeHTsl, 3anuch
IPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjie TipsMas W oOparHas
MPONOPILIMOHATIEHOCTH.

AsireOpanyeckue BbIpasKeHUS

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NEpeMEHHOM. JlomycTuMble
3Ha4YEeHMS NepeMeHHBIX. [IpencraBnenue 3aBUCUMOCTH MEKy BEIMUYNHAMU B BUIE
dopmyinbl. Beruncnenus o popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKEHUI,
TOXXKJIECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, MPAaBUIIA PACKPBITUS CKOOOK Y MPUBEACHUS MOIOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIeHbl. CteneHb MHOTOusIeHa. C0KEeHHE, BHIYMTAHUE,
YMHOXEHUE MHOIOYwIeHOB. DOpMyJibl COKpPAlIEHHOTO YMHOXXEHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWSA, IMpaBUjia NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOM, YHMCIO KOPHEU JMHEUHOTO
YpaBHEHHUSI, pEIICHHE JIMHEWHBbIX ypaBHeHHU. CocCTaBieHUWE YpaBHEHHUN MO
YCJIOBHIO 3a7aun. Penienne TeKCTOBBIX 33/1a4 C HOMOIIBI0 YPaBHEHUM.

JIuneliHoe ypaBHEHHE C JIByMs IIepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEpEMEHHbIMHU. PelieHue cucrem ypaBHEHUU
crocoOOM MOACTaHOBKHU. [Ipumepsl perieHus TEKCTOBBIX 3a7ady C MOMOUIBIO
CHUCTEM yYpaBHECHUM.

DOyHKIUMN
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Koopaunara Toukn Ha npsmoil. YucioBsle NpoOMeKyTKH. PaccTosHue Mexy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsitmoyrosibHasg cuctema koopauHat, ocu Ox u Oy. AbGcuucca U opJauHaTa
TOYKHU Ha KOOpJAMHATHOH muiockoctu. [Ipumepsl rpadukoB, 3a1aHHbIX (OpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @ynkuus, e€ rpadux. 'padux dyHkunn
y = [x|. I'paduueckoe pelieHue JTUHEHHBIX YpPaBHEHUH W CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC

Yucia v BbIYMCICHUS

KBampatHeiii kopeHp u3 uucina. IloHstue o0 wuppanvoOHAIBLHOM YHCIE.
JlecaTuunbie TPUOIMKEHUs] UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBaIPAaTHBIX KOPHEHW U WX MPUMEHEHHUE K TPE0OPa30BAHUIO YHCIIOBBIX BBHIpaKEHUN
Y BBIYMCJICHUSAM. [[eMICTBUTEIIbHBIC YHCIIA.

Crenens ¢ uenpIM oKaszaTesneM u €€ cporictBa. CTaHapTHas 3aIlliCh YNCTA.

AnrebGpanueckue BolpakeHUusI AJiredpanyeckKue BbIpasKeHust

KBanparnelii  TpExuiieH, pas3jgoXKEHHE  KBAJApaTHOrO TpEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckas 1poOb. OCHOBHOE CBOMCTBO anreOpandeckor JIpoow.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanronanbHble BEIpaXKEHUS M KX TTPeoOpa3oBaHUE.

YpaBHEHHUs U HEpABEHCTBAY pAaBHEHHMS M HEPABEHCTBA

KBampaTtHoe ypaBHeHuWe, QopMyna KOpHEH KBaJIpaTHOTO ypaBHCHHS.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM M KBAJIPATHBIM.
[IpocTeiimme ApoOHO-paIMOHATBHBIC YPAaBHEHUS.

['paduueckas maTEpHpeTanus ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUU C JABYMs NEpPEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHENHBIX YPABHEHUN C IByMsI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

OyHKINM PYHKIUA

[Torsitne Qynkmuu. OOIacTh OMpeneNeHrus W MHOXKECTBO 3HAYCHHM
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'papuk dynkuuun. Yrenue cBoicTB ¢GyHKIUU 1o €€ rpaduky. Ilpumepst
rpaduKoB (QYHKIIUI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.
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DyHKINK, ONKHCHIBAIONINE TMPSIMYI0 M OOpaTHYIO MPOMOPIMOHATHHbIC
3aBHCHMOCTH, UX rpadukn. Oyukiun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KJIACC

Yuciaa v BbIYMCICHUS

PanmonanbHbie yuciaa, UppallMOHANIBHBIC YKCIa, KOHEUHbIE U O€CKOHEYHBIC
JecATUYHbIe TpoOou. MHOXKECTBO AEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEYHBIC JeCSITUYHBbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICMCTBUTEIbHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JICUCTBUTENBHBIX 4YHCEN, apudmeTruyeckue JeUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3mepbl 0OOBEKTOB OKpPYXAIOLIErO0 MHpPA, JIUTEIbHOCTh MPOLECCOB B
OKPY’KarolIeM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEJIMYMHBI, TOYHOCTh NMpUOIMxKeHus. OKpyrieHue
yucen. [Ipukuika u olieHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASIIIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCS K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHus ypaBHEHUN TPEThEH U YETBEPTOMU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-palilMOHANBHBIX YpaBHEHUU. PelieHne TEKCTOBBIX 3ajad
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienue cucrem IBYX
JIMHEWHBIX YPABHEHHUH C ABYMs IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoM cremeHu. ['paduueckas
UHTEpIpPETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandecKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IepeMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpHpeTands HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMHU.

OyHKINM PYHKIUA

KBagpatnunas ¢ynaknus, e€ rpaduk um cBoiicTBa. [lapaboma, KoOpauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOIThI.

I'paduxu pynxumit: v = kx, y=kx + b, y=k/x, y=x3, y=Vx, y = [x| , 1 ux

CBOMCTBA.
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Hucnosble  1nocienoBareaIbHOCTUYMCI0BbIE  IOCAEI0BATEJIBHOCTH U
nporpeccuu

[loHsATHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IOCIEIOBATEIBHOCTH
peKyppeHTHOI dhopmyIioi u GopMyIoii n-ro yaeHa.

Apudpmernyeckas U reomerpuueckas nporpeccud. Dopmynbl n-ro udjaeHa
apu(pMETHUYECKON U FE€OMETPUUYECKON IPOrPECCHI, CYMMBI MIEPBBIX /1 YJIECHOB.

N300pakeHne WiIeHOB apu(PMETHUYECKOM M TE€OMETPUYECKOW MpOrpeccuit
TOYKAMHU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLMAIBHBIA POCT.
CI10HBIE IPOLICHTBHI.
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IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«AnreOpa» XapaKTepu3yloTCs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTWKEHUSM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJB30BAHUIOD ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUH HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTHUYECKUX 3a]ay
MAaTE€MAaTHYE€CKON HAIPaBIEHHOCTH, OCO3HAHMEM BaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHIKEHUHM BCEH XKWU3HU ISl YCICIIHOW MPpo¢deCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUAYATBbHON TPACKTOPUU 00Pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJad, PELICHHWH, pacCyXJIECHUW, YMEHHUIO BHUJIETh
MaTeMaTH4E€CKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHUYECKONM HayKd Kak cdepbl UeI0BEYECKOU
NEATENIbHOCTH, ATANoB €€ Pa3BUTHUSI M 3HAUYUMOCTH Uil PA3BUTHUS LIMBUIIM3AIUHU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaTeMaTU4eCKON KyJIbTYypOil KaK CpeIcTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM

ACATCIIBHOCTH,
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6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJBTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOETO
3I0pOBbs,  BEJEHUA  3J0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBbIKA peQIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTr0 K€ MpaBa JPYyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEeHUEe MaTeMaTHUYeCKUX 3HAHUM /Ui pelIeHUs 3a7ad
B 00JJaCTH COXPAHHOCTU OKpY’KAIOIIEeW Ccpejbl, IUIAaHUPOBAHUS IOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX TMOCJEICTBUM IJisi OKpYXalollel cpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX perIeHUs;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHMAM CONMAJIbHOW W NPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBHUSX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM N1€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOMMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
(bopMynHpOBaTH UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIOD  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIlMI0 KaK BBI30B, TPEOYIOUIUN KOHTPMEDP, KOPPEKTHUPOBATH
NpUHUMAaeMble PEIICHUs W JAEUCTBHs, (OPMYyIHUpPOBaTh W OICHUBATH PUCKH H
NOCNECTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble Jornueckue AecTBUA:

e BBISBIISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MAaTEMAaTHYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHWH MEXKIy MOHATHIMH, (HOPMYITHPOBATH
OTIpEJICICHNsI ~ TIOHSTUH, YCTAaHAaBIWMBATh CYNIECTBEHHBIH  MPHU3HAK
KIaccu(UKaIuu, OCHOBAaHUS g OOOONICHWS W CPaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO aHAJIH3A;

e BOCHpPUHUMATH, (OPMYTUPOBaTH MW  MPEOOPa30OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHe,

YCIIOBHEBIC,
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e BBUIBIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3W U
OpoTHBOpeursl B (akTaxX, NaHHBIX, HAONIONCHUAX W YTBEPKICHHSIX,
npengaraTh  KpUTEPUM s BBISIBICHHS  3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

e JeNaTh BBIBOJBI C HWCIOJIB30BAaHHWEM 3aKOHOB JIOTUKH, NEAYKTHBHBIX M
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

e pa3bupaTh JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN (TIPSAMBIC U OT
IPOTHBHOIO), MPOBOAWTH CAMOCTOSTEIHFHO HECIIOKHBIE JO0Ka3aTelbCTBA
MaTeMaTU4ecKuX (aKTOB, BBICTpaWBaTh AapryMEHTAINIO, MPHBOIUTH
IpUMEpHl U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

e BBIOMpATH crmoco0® penieHUs ydyeOHOUW 3ajaun (CpaBHUBATH HECKOJIBKO
BApMAHTOB pEIICHUs, BBHIOUpATh HauOoJiee TMOAXOMSAIMUNA C y4ETOM
CaMOCTOSITEITFHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeIbcKue AeiicTBHA:

e WCIOJB30BaTh BOIPOCHI KAaK HMCCIEAOBATEIHCKUI MHCTPYMEHT TO3HAHUS,
GopMynupoBaTH BOMPOCHL, (PHUKCHPYIONIMNE MPOTHBOpPEUHE, MpodiieMy,
CaMOCTOSITETTFHO yCTaHABIMBAaTh WCKOMOE U JIaHHOe, (OpPMHUPOBATH
THITOTE3Y, apTYMEHTHPOBATH CBOIO MO3UINIO, MHCHHE;

e TMPOBOJUTH IO CAMOCTOSITEIHHO COCTABJICHHOMY IUIAHY HECIOXKHBIM
DKCIIEPUMEHT,  HEOOJIbIIIOE  HCCIEIOBaHME  TIO0  YCTAHOBJICHHUIO
O0COOEHHOCTEW MaTeMaTHYecKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COO0M;

e CaMOCTOSITENIbHO (OPMYIUPOBATH OOOOIICHHS U BBHIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOIIOACHUS, MCCIEIOBAHUS, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 0O00OIICHUI;

e IIPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXKE BBIJIBUTATH
MPENOJIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

e BBIIBJIATH HEAOCTATOYHOCTh M M30BITOUHOCTh HH(OPMALUU, JAHHBIX,
HEOOXOAUMBIX JUIsl pEIICHUs 3a/1a4H;

e BBIOWpaTh, AHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH
MH(POPMAIUIO Pa3INYHBIX BUIOB U (POPM IPEICTABICHUS;

e BBIOMpaTh GOpMY TMpeACTaBICHUS HWHDOpPMAIMU W WILIIOCTPUPOBATH
peliaeMble 3aJadd CXEMaMH, IuarpamMmami, WHOW Tpadukoil U uX
KOMOMHAIIASIMU;

e OIIGHHWBAaTh HAAEKHOCTh HMH(MOPMALMU MO KPUTEPUSAM, MPEIIOKECHHBIM
yuuTelIeM WK CHOPMYITHUPOBAHHBIM CAMOCTOSITENBHO.

KomMyHHKaTHBHBbIE YHHBePCAJIbHbIE YUeOHble JeliCTBUS:
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e BOCOpUHUMATL U (QOPMYIUPOBATH CYXKIEHUS B COOTBETCTBUH C
YCJIOBUSIMU U LIENSAMU OOIIEHHUS, ICHO, TOUHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly peIIeHUs 3a1aul, KOMMEHTUPOBATh MOJYUYCHHBIN pE3yJIbTaT;

e B XOJ€ 00CYXXJICHHS 3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI,
npoOJeMbl, peraeMoi 3aa4u, BEICKa3bIBaTh UCH, HAIICJIICHHBIC Ha MOUCK
pelIeHns, COMOCTABJISITh CBOU CYXJEHUS C CYXICHHSIMU JIPYyTUX
YYaCTHUKOB Juajiora, oOHapy>KUBaThb pa3jiM4Me€ U CXOJCTBO MO3UIIHH, B
KOppeKTHOH hopMe popMyTupoBaTh pa3HOTIACHs, CBOU BO3PAKEHUS,

e TMPEJCTABJISITH  pE3yJbTaThl  pEIICHUS  3ajlaud,  JKCIECPUMEHTA,
UCCJICJIOBAHUsA,  IPOEKTa,  CaMOCTOSITETLHO  BBIOMpaTh  Qopmat
BBICTYTUICHUS C YUETOM 3aJ1a4 IPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHH;

e IOHMMATh W  UCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOW W
WHJUBUIYaJbHOH pabOThl NPH PEIICHUH YYEOHBIX MaTeMaTUUYECKUX
3a1ay;

e TIPUHHUMATH 11€JIb COBMECTHOM JEATEIHLHOCTH, MJIAHUPOBATH OPTaHU3AINIO
COBMECTHOM paboThl, pachpeneisTh BHIbI padoT, JOroBapuUBaTHCH,
o0CyX1aTh MPOLIECC U Pe3yJbTaT padOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOIEH;

e YYacCTBOBATh B TPynmoBbIX ¢opmax paboTel (0OCyxaeHus, OOMEH
MHEHMSIMHU, MO3TOBBIE IUTYPMbl U JPYTUE€), BBINOJHATH CBOK YaCTh
paboThl M KOOPJUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIE NeHCTBHS
Camoopranusanus:

e CAMOCTOSATENIBHO COCTAaBIATH IUIAH, aJITOPUTM PELICHUS 3a1ayu (WU €ro
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHUXCS PECYypCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BIANETh CHOCOOAMHM CaMOIIPOBEPKH, CAaMOKOHTPOJISI IIpolecca U
pe3yibTaTa peuieHrus MaTeMaTUYeCKOU 3aa4u;

e TMPEIBUAECTb TPYAHOCTH, KOTOPbIE MOTLYT BO3HUKHYTh IpPU PELICHUU
3a/1aud, BHOCHTb KOPPEKTHUBBI B JEATEIHOCTb Ha OCHOBE HOBBIX
00CTOSITENIHCTB, HAMICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBHE pE3yJbTaTa JEATECIbHOCTHU MOCTABICHHOW LENIU
U YCIIOBUSIM, OOBSICHITH IPUYUHBI TOCTHXKEHUS WM HEIOCTUKEHHUS LIeJIH,
HaXOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.
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NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOyYaroImMICS TMOJIYYUT CIEAYIOIINE
MIpEAMETHBIE PE3YJIbTATHI:

Yuciaa v BbIYMCICHUS

BoinonHsATh, coueTas yYCTHbIE W TMUCbMEHHBIE TPUEMBI, apUPMETHUYECKUE
JEUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUsT YKCIIOBBIX BBIPAXKECHHUH, MPUMEHSTh pasHOOOpa3HbIE
criocoObl U MPUEMBI BBIYMCIICHUS 3HAYEHUN APOOHBIX BBIPAKEHUMU, COACpPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexonuth OT OHOM (OPMBI 3amUCU YKCEN K JIpyrod (mpeoOpa3oBLIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBH).

CpaBHUBATH U YIIOPSAIOYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyrJsTh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY Pe3yJibTaTa BBIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaXEHUU. BBIMOMHATE JEUCTBUSA CO CTENEHSIMH C HATypaJbHBIMU
MOKA3aTeIISIMU.

[IpuMeHAT,  NpU3HAKK ~ JACIMMOCTH,  PA3j0KEHUE HAa  MHOYKUTEIU
HATypAJIbHBIX YHCEI.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUUOHAIBHOCTBIO BEJIIMYMUH, IPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl pelIEHUs 3a7a4 ¢ Y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panvecKne BbIpasKeHH s

Hcnonb3oBaTh anreOpandyecKkylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHATH
e€ B IIpoliecce OCBOCHHS Y4eOHOT0 MaTepuaa.

HaxonuTe 3HaueHUsT OyKBEHHBIX BBIPAKCHMM TpPHU 3aJaHHBIX 3HAYCHHUSIX
MEPEMEHHBIX.

BoinonusaTe  mpeoOpa3oBaHusi — LEJIOTO  BBIPAXKEHUS B MHOTOWICH
MIPUBEJICHHEM MOJO0HBIX CIIAraeMbIX, PACKPBITUEM CKOOOK.

BbINONHAT yMHOXKEHUE OJIHOWIEHA HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

Ocy1iecTBIsATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHMSI 32 CKOOKM OOIIEro MHOXUTENS, TPYNIUPOBKH  CJIaraemaix,
MpUMEHEHUS (DOPMYIT COKPAIIEHHOTO YMHOKEHUSI.

[IpuMensTh peoOpa3zoBaHKsi MHOTOWICHOB JUISl PEUICHUS PA3IUYHBIX 3a7ad
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATYypaJbHBIMU IOKA3aTEJSIMH IS
MpeoOpa3oBaHusl BEIPAKCHHIA.
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YpaBHeHUS ¥ HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOU IIEPEMEHHOM, IPUMEHsS IpaBuia
[epexo/ia OT UCXOAHOTO YPaBHEHUS K PaBHOCUIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumeHsTh rpaduyeckre METObl IPU PEIICHNUN JMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTro
YPaBHEHUS C IBYMS IEPEMEHHBIMH.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO YpaBHEHUS C
JIBYMsI TEPEMEHHBIMHU, TMOJB3YSACh TI'PAPUKOM, MNPUBOJUTH MPUMEPHI pEHICHUS
YpaBHEHHS.

Pematb cucteMsl IByX JIMHEWMHBIX YPABHEHUN C ABYMSI IEPEMEHHBIMHU, B TOM
quciie rpaguuecku.

CocraBiAiTh W pemaTh JUHEHMHOE YpAaBHEHHE WM CUCTEMY JIMHEMHBIX
YpPaBHEHHUW MO YCIOBHUK 3aJadyl, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 33/1a4 MOJTYyYECHHBIA pE3yJIbTaT.

DOyHKUUMN

N3006paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAWHATAM, JIY4HU, OTPE3KU, UHTEPBAJIbI, 3alIUCHIBATH YUCIIOBbIE IIPOMEKYTKHU Ha
anredpanueckoM S3bIKe.

OTtMeuaTh B KOOPAWMHATHOW IJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TuHeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUHN y = [X|.

OnuceiBaTh € TMOMOIIBI (QYHKIMHA HM3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMUMHAMU: CKOPOCTb, BPEMs, PACCTOSAHHUE, LEHA, KOJIUYECTBO, CTOMMOCTD,
IIPOU3BOUTEILHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHne QyHKIMY 110 3HAYCHUIO €€ apryMEeHTa.

[Tornmats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a WHGOPMAIIUH,
U3BJIEKaTh U UHTEPIPETUPOBATH HH(OPMAIINIO U3 TPAPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenns B 8 kJjacce OOyYarOmMMICS TIOIYYUT CIICAYIOIIHAE
IIPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYUCICHUSA

Hcnonp30BaTh HaydanabHBIE IPEACTABICHUS O MHOKECTBE JEHCTBUTEIBHBIX
YHCeN JJIsl CPAaBHEHUS, OKPYTJICHNS U BBIYUCICHUN, N300pakaTh AEHCTBUTEIbHbBIC
YUCJla TOYKAMU Ha KOOPAWUHATHOU MPSIMOM.

[IpuMeHsaTs NOHSATHE apUPMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTH
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl TPU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOJHSTH
npeoOpa3oBaHusl BBIPAKEHUM, COJEP)KAIMX KBaJApPaTHbIE KOPHHU, MCHOIb3YS
CBOWCTBA KOPHEMN.
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Hcnonp3oBaTh 3amucu OOJBIINX W MAJIBIX YUCEN C MOMOIINBIO JECSITHUYHBIX
npoOeii u creneHelt yucna 10.

AJire0panyecKue BbIpaKeHHU s

[IpuMeHAT, TOHSATHE CTEMEHW C TIEeNBIM  ITOKa3aTelieM, BBIOJIHSTh
npeoOpa3oBaHus BEIPAKCHHM, COACPIKAIIUX CTEIIEHHU C IIEIbIM ITOKa3aTesIeM.

BBITIOJTHATE TOKIECTBEHHBIE TMPEOoOpa30BaHUs PAMOHATBHBIX BBIPAKCHHM
Ha OCHOBE IMPaBWJI JICHCTBUI Ha/l MHOTOWICHAMH U aJIreOpandeCKUMH TPOOSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumeHsATs MpeoOpa3oBaHMsl BEIPAKCHUN JIUTS PEIICHUS Pa3IMYHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEJAMETOB, U3 peaabHOU MPAKTHKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemates nMHeElHBIE, KBaJpaTHBIC YpPAaBHCHHUS W pallMOHAIbHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMS IEPEMCHHBIMHU.

[TpoBOIUTE TIpOCTEHIIINE UCCACAOBAHMS YPAaBHCHHH M CHUCTEM YpaBHCHHH, B
TOM YHUCJIC ¢ IPUMCHECHUEM rpaUUuECKUX MPECTaBICHUH (yCTaHABIUBATh, UMEET
JU ypaBHCHUE WJIM CUCTEMa YPAaBHCHUH pEIICHUS, €CIIM MMECT, TO CKOJBbKO, U
npouee).

[lepexoauTh OT CIOBECHOW (OPMYIMPOBKH 3ajadd K €€ aiareOpanvecKoi
MOJIENTM C TIOMOIIBIO COCTaBJICHUS YpaBHEHUS WJIM CHUCTEMbl YpaBHEHHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYSHHBIN pe3yibTar.

[IpyuMeHsAT, CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
pemiarh JMHEHHbIE HEPaBEHCTBA C OJIHOM NEPEeMEHHOW M HX CHCTEMBI, JaBaTh
rpauuecKky0 WIITIOCTPALMIO MHOXKECTBA PELICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMN

[TonumaTe ¥ UCTONB30BaTh (DYHKIIMOHATIBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMpEACNsITh 3HaueHHe (YHKIUM TO 3HAYCHUIO
aprymMeHTa, OlpeaeNaTh CBOMCTBA (PYHKINU 10 €€ rpaduKy.

Ctpoutsb rpaduku d7aeMeHTapHBIX QYHKIIUN BUJIA:

y =kix, y=x2, y =x3,y =[x, y = VX, oIucbIBaTh CBOWCTBa YHCIOBO
dbyHKIMM 10 €€ TpaduKy.

K xonmy oOyuenus B 9 kiacce oOydYaromIuiicss MONYYHUT CIIETYIOIIHE
MPEIMETHBIE PE3YTbTATHI:

Yucsa 1 BBIYUCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHATLHBIE M HPPAITMOHAILHBIC YHCTIA.

BeimonuaTe  apudmeTHdyecKkue JEeUCTBHS C PAlMOHAIBHBIMU  YHUCJIAMH,
couetass YCTHbIE W TIMCBMEHHBIE TPUEMBI, BBITIOJHATH BBIUUCICHUS C
UPPAUOHATHHBIMHA YUCTAMH.
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Haxomute 3HaueHuss CTeneHEM C LEIbIMU I[IOKa3aTelsiIMU U KOPHEW,
BBIUUCIISATh 3HAYCHUS YUCIIOBBIX BBIPAXKECHUM.

OKpyriTh [E€UCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUAKY pPE3yJbTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAXKECHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemars nuHenHbIE M KBaJApaTHBIE yYpaBHEHWS, YPAaBHEHUs, CBOISIIUECA K
HUM, IPOCTENIITNE TPOOHO-pAllMOHATBLHBIE YPaBHEHUS.

Pemars cucrtempl NByX JIMHEWHBIX YPAaBHEHUW C JBYMS NEPEMEHHBIMHU HU
CHUCTEMBI IBYX YPaBHEHHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS TUHEHHBIM.

Pemiath TekcTOBBIE 3ajauM  alreOpauvdecKUM CIOCOOOM € TTOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIA CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMU.

[IpoBOAUTH MPOCTEUILINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIe C IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIUBATh, UMEET
I YpaBHCHUE WIIM CHUCTEMA YPABHECHUU PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, H300paKaTh
pElIEHUE HEPABEHCTB HA YHUCIIOBOM MPSMOM, 3alMChIBATh PEUICHUE C MOMOIIBIO
CUMBOJIOB.

Pemare cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOUAIONE KBAJAPAaTHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBbI
HEPABCHCTB HA YHCJIOBOW MPSMOM, 3aMUCHIBATH PEIIEHHUE C IIOMOIIBLKO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH PA3JIMYHBIX 3a/1a4.

DOyHKUUA

Pacno3naBath (YHKIIMKM H3Y4eHHBIX BUIOB. [loKa3pIBaTh CXEMaTHYECKHU

pacIoIoKeHHEe Ha KOOPIWHATHOW TUTOCKOCTH T'padukoB QYHKIWN BUAA: y = kx, y
=kx+b y=kix,y=ax2 + bx +c¢,y=x3, y= VX, y = |x|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth U M300pakaTh CXEMATHYECKH T'paQUKUA KBAaIPATHYHBIX (YHKIIUM,
OINMHCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIMI 10 UX Tpaduxam.

PacrioznaBaTh kBaapatnyHyr0 QyHKIHIO 10 (Gopmyse, MPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX G YHKIMNA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YucJioBbIe MOCTEA0BATEIbHOCTH M MPOrPecCuu

Pacno3naBath apuMEeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCUU IMpHU
pa3HbIX criocobax 3aaHusl.

BeIMONHATS  BBIYHCIICGHUS C  HCIOJAB30BaHWEM (opMynl n-ro uieHa
apupMeTHUECKON U TEOMETPUUECKON TPOTrPECCUii, CyMMBbI MEPBHIX N YJICHOB.

N300paxaTh ujeHbl TOCIEIOBATEIIBHOCTH TOYKAMU Ha KOOPAMHATHOU
IJIOCKOCTH.
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Pemate 3amaum, CBSI3aHHBIC C YHCJIOBBIMH IOCICIOBATCILHOCTSIMH, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIB30BAHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHIA).
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumMeHoBaHMe pa3aesioB M TeEM nuppoBbIE
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
MPOrpamMmmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
| Yucna u BeIUUCICHUS. ParnoHanbpHbIe 1 ) bu6mmorexa [{OK
qucia https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 33 2
AJIrEOpaHECKNe BEIPAKCHHA https://m.edsoo.ru/7f415b90
bu6moreka [IOK
24 2
3 YPaBHCHHS H HCPABCHCTBA https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
. @ 18 1
4 Koopauwatst i rpaguu. Cyniiin https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
e Tosropere 1 0bobmenne 6 ! https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 8 0
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8 KUIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
| Anrebpandeckue BbIpaKEHHUSL. 16 | bubnnorexa [JOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
bubmmoreka [{OK
2 4 .K 17 1
vcna v BerurcieHus. KBaapatHaeie KOpHU hitps//m. edsoo.rw/7f417af8
3 AnrebpandecKkue BbIpaKEeHHUSL. 5 bubnuoreka [JOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 YpaBHeHus u HepaBeHCTBA. KBasipaTHbie 15 | bubmuorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 10 bubnuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
6 v .H 12 1
paBHEHMS U HepaBeHCTBA. HepaBeHcTBa hitps://m.cdsoo.ru/7f417af8
bu6mmoreka [JOK
7 o .0 5
YHKIHH. LICHOBHBIC HOHATHA https://m.edsoo.ru/7f417at8
bubnuoreka [JOK
8 o 4 9
yHKUH. THCIOBbIC GyHKIHH https://m.edsoo.ru/7f417af8
9 Yucna v Beruncnenus. CTeneHsp ¢ 1ebIM 7 bubmuoreka [JOK
IoKa3aTrelieM https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
10 I1 606 6 1
OBTOPCHHE H 0DODIIEHHE https://m.edsoo.ru/71417at8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0
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9 KUIIACC

Kosau4vecTBO 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
| Yucna v BeruncieHus. JleicTBUTENbHBIE 1 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
bubmmoreka [IOK
2 o 17 1
YR https://m.edsoo.ru/7f419d08
3 YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 17 | bubmuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edsoo.ru/7f419d08
4 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 | bubmuorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 v .H 11 1
paBHEHHUs U HepaBeHCTBA. HepaBeHcTBa https+//m. edsoo.ru/7#419d08
bu6mmoreka [IOK
15 1
6 YucnoBble MOCIEA0BATEILHOCTH hitps://m.edsoo.rw/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 17 | bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 6 0
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

* Matematuka. Anre0pa: 7-i1 kiacc: 0a30BbIil ypOBEHb: yueOHUK, 7 Kiacc/
Makapserues 0. H., Munatok H.I'., Hemikos K.W. u npyrue; nox pen.
Tenaxosckoro C.A., AkimonepHoe oduiectBo «M3narensctBo «lIpocBenienue
* Martemartuka. Anre0pa: 8-it kiacc: 0a30BbIl YPOBEHB: yUeOHUK, 8 Kiacc/
Makapserues 0. H., Munatok H.I'., Hemukos K.W. u apyrue; nox pex.
Tenaxosckoro C.A., AkimonepHoe oouiectBo «M3narensctBo «lIpocBenienue»
* Martemartuka. Anredpa: 9-it kiacc: 0a30BbIi YpOBEHb: yueOHUK, 9 kinacc/
Makaperues FO.H., Munatok H.I'., HemikoB K.W. u npyrue; noa pen.

TemsikoBckoro C.A., AknuonepHoe o61iectBo «M3narensctBo «IIpocBemnienue»

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Marematuka. Anredpa 7-9 kimacchl, 6a30BbIi ypoBeHb. MeToandeckoe mocooue
K MpeMEeTHOM TuHUN yueOHuKoB 1o anreope FO.H.MakapsrueBa u np., Mockga,

"IIpocBenienue"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://m.edsoo.ru/7f415b90
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Jluct cornacoBaHus k gokymeHTy Ne 40 ot 23.04.2024
WHnumnaTop cornacoBaHust: YepHarmHa M.A. Inpektop
CornacoBaHune nHnyumnposaHo: 23.04.2024 15:23

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 Heprarmka M.A. 23.04.2024 - 15:23
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