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HOACHUTEJIBHASA 3AIIUCKA

Anrebpa sBISETCS OOHUM M3 ONOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0Opa3oBaHus: OHa 00ECIIEYMBAET U3yUYEHUE IPYTUX AUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIUKIOB, €€ OCBOEHHE HEOOXOAUMO IS
MPOAOKEeHUsI 00pa30BaHus U B MMOBCEAHEBHOMN XU3HHU. PazBuTHe y 00y4arommxcs
HAYYHBIX TMPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH anreOpamuecKux
abcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOH SBJIEHUN U MPOLIECCOB
B TMPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHSI
M Ka4eCTB MBIIUICHUS, HEOOXOAMUMBIX JIJISl aJlafTallii B COBPEMEHHOM IH(poBOM
obOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUs HaOIIOAaTh,
CpaBHHMBaTh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJFI,
dopmynupoBaTh yrBepxkaeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIE U
MHIYKTUBHBIC PaCCyKICHHs, 0000IICHIEe U KOHKPETH3aIHI0, abCcTparupoBaHue u
aHanmoruto.  OOyueHwe  anreOpe  mpeAmnoiaraeT  3HAYUTEINBHBIA  00BEM
CaMOCTOSITEJIbHOW  JIATEIbHOCTH O0YYaroluXcs, IO3TOMY CaMOCTOSITEIbHOE
pelleHue 3aa4 SBISeTCs peaan3alueil 1esTeIbHOCTHOIO IPUHLUIIA O0yueHusl.

B crpyktype mnporpammel ydeOHOro Kypca «Airedpa» naiasi OCHOBHOTO
o0miero o0pa3oBaHusl OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOINYECKUE
auHUK: «Yucna u BeIYMCICHUSY, «ANreOpandeckue BhIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuuu». Kaxpas U3 3TUX coaepKaTelbHO-METOAUYECKUX
JMHUNA pa3BUBaeTCs Ha NPOTSHKEHUM TPEX JIET U3YUYEHUs Kypca, B3aUMOAECHCTBYS €
ApPYTUMHU €ro JUHUsAMU. B Xxozme wu3ydeHuss ydyeOHOro Kypca OOy4arouiumcs
HOPUXOJUTCS JIOTUYECKU PacCy’kJaTh, UCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHbIN
A3blK. B cBsi3u ¢ 3TUM B mporpaMMy y4yeOHOro Kypca «Aisredpa» BKIHOUYECHbI
HEKOTOPbIE OCHOBBI JIOTMKM, MPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3zfenax
MaTeMaTHUYECKOro 00pa30BaHUs U CIIOCOOCTBYIOLIUE OBJIAJACHHUIO O0yYaIOIIUMHUCS
OCHOB  YHHUBEPCAJbHOTO  MaTemaThuyeckoro ssbika. CopaepxkarenbHOH U
CTPYKTYPHOH OCOOCHHOCTBIO Yy4eOHOro Kypca «AnreOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJIbHEHIIIET0 W3YYeHHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOUIUXCs
JIOTHYECKOTO MBIIUIECHUS, (JOPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKKe MPUOOPETECHHUIO MPAKTUYECKUX HAaBBIKOB, HEOOXOIMMBIX JIJISl TOBCEIHEBHOMN
KU3HU. PazBuTHe MOHSATUS O YHMCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
CBSI3aHO C PALMOHAIBHBIMM M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCIIE. 3aBEpUICHHWE OCBOCHHS YHCIOBOM
JIMHUU OTHECEHO K cpellHeMY 0011eMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO y OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOJAMMOIro /Jisi pEelIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNed, OMHCAHHUs MPOLECCOB U
ABJIICHUNA peajdbHOro Mupa. B 3amaun oOydeHus anreOpe BXOASAT TaK¥kKe
JanbHellllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHUS, HEOOXOAMMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMHU
NeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanne CUMBOJIbHBIX ()OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHUs], CHOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTBY.

Coneprxanve QyHKIIMOHAIBHO-TpaUuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHe
oOy4JaromuMHCs 3HAHUN O (QYHKIUAX KaK BaKHEWIIEH MaTEeMaTHYECKON MOJeH
JUTSL OIIMCaHUSl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJIE
u obOmectBe. M3yyenume marepuana CrnocoOCTBYET Pa3BUTHIO Y OOyYarOIIMXCA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATHKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpEeICTaBICHUH O POJIK MAaTEMAaTUKHU B Pa3BUTUHU [IUBUIIN3AINHI U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaetrcss y4eOHBIA Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3eibl COACpPKAHUS:
«Yucrna u BBIUKCICHUS», «ANreOpandyeckue BBIpAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueObHOro kKypca «Anredpa» orpoautcs 306 yacoB: B 7 Kiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COIEPKXAHUE OBYUEHUA
7 KIIACC

Yuciaa 1 BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIEC, MEPEX0J OT OAHON (OpMBI 3aIUCH
npoOeit k apyroi. [loHsiTHe palMOHAIBLHOTO YMCIIA, 3alKCh, CpPaBHEHUE,
yIOpSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeruueckue JEHUCTBUS  C
palMOHANIBHBIMU YuciIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
JpoOHu.

CreneHb C HaTypalbHBIM T[IOKa3aTeJeM: OIpejelieHne, MNpeodpa3oBaHue
BBIPOKCHUH HAa OCHOBE OMPEJICNICHUs], 3aITUCh O0NbIINX uncel. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3aJa4M Ha
MPOIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, pPA3JO0KEHUE HA  MHOXKHUTEIU
HATypaJIbHBIX YHCEI.

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

AJire0panyvecKne BbIPasKeHU s

[TepemeHHbIE, YUCIIOBOE 3HAYCHUE BBIPAKEHUS C TIEpeMEeHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpecraBieHne 3aBUCUMOCTH MEK/1y BEJIMUMHAMU B BUJIE
dbopmynsl. Beraucienus no ¢popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKESHHM,
TOXXJIECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, MPAaBUIIA PACKPBITUS CKOOOK U MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJbHBIM ITOKA3aTEIEM.

OnHowieHbl U MHOTOWIeHbl. CteneHb MHOTOuIeHa. CI0KEeHHE, BBIYMTaHUE,
YMHOXEHUE MHOIOYwIeHOB. DOpMyJibl COKpPAlIEHHOTO YMHOXKEHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOT'OUYJIEHOB Ha MHOYKUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHHWA, IMpaBUja TPeoOpa3oBaHUS ypaBHEHWS,
PAaBHOCHUJIIBHOCTh YPaBHEHUH.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOM, YHMCIO KOPHEW JIMHEWHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWHBbIX ypaBHEeHH. CoOCTaBJI€HHWE YpaBHEHHU MO
YCJIOBHIO 33J]auu. PelieHrne TeKCTOBBIX 33724 C TOMOIIBI0 YPaBHEHUIA.

JIuneliHoe ypaBHEHHE C IBYMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEpEMEHHbIMHU. PelieHue cucrem ypaBHEHUU
crocoOOM MOACTaHOBKHU. I[Ipumepsl pemieHus TEKCTOBBIX 3a7ad C IMOMOIIBIO
CHCTEM YPABHEHUM.

DyHKIUN



Koopaunara Toukn Ha npsimoil. YucinoBsle TpOMEXKYTKH. PaccTossHue Mexny
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyrosibHasg cuctema koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOUYKHM Ha KOOPJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMocTeil. Illonatue ¢ynkuun. ['paduk
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @ynkuus, e€ rpadux. ['padux GyHkunn
y = |x|. I'paduueckoe peuieHue JIHHEHHBIX YPABHEHHH W CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KIIACC

Yucia v BbIYMCICHUS

KBampatueiii kopeHp u3 uymucna. [loHsitue 00 uppalMoHAJIHLHOM YHUCIE.
JlecaTuunble TPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBa/IPATHBIX KOPHEHW M WX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMICTBUTEIIbHBIC YHCIIA.

Crenens ¢ uenpIM NoKaszaTesneM u €€ ceorictBa. CTaHIapTHas 3allUCh YUCIA.

AJire0panvecKne BbIpasKeHH s

KBanparselii  TpEXWiieH, pas3jgoXKEHHE  KBAJApPaTHOrO TPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOMCTBO ayreOpandeckoi JapoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpanvyeckux JapoOei.
PanronanbHbie BEIpaXKEHHS M UX ITpeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUS.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[IpocTeiimue ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas uHTEpHpeTalis YpaBHEHUN C ABYMS MEPEMEHHBIMH U CHUCTEM
JIMHEMHBIX YPAaBHEHUU C JABYMs NEpPEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHEWHBIX YPAaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OIHOW MEPEMEHHOM.
PaBHOCHIIBHOCTP HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJTHON NMEPEMEHHOM.

DyHKIUN

[Torsitne @yakmuu. OOIacTh OmMpeneleHus W MHOXKECTBO 3HAYCHHM
bynkiuu. CriocoObl 3amanus QyHKITHA.

I'paduk dynkuuun. YreHue cBoicTB GyHKIUM 10 €€ rpaduky. [Ipumeps
rpaduKoOB (QYHKIIUI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.



OyHKIWK, ONHUCHIBAOIINE TMPSAMYI0 H OOpaTHYIO MPOMOPLIHUOHAIbHEIE
3aBHCHMOCTH, X rpaduku. Oynxmmn y = x2 y = x3 y = \x, y=|x|. [paduueckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KITIACC

Yuciaa v BbIYMCICHUS

PanmonanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OSCKOHECUHbIC
JecAaTUYHbIe IpoOou. MHOXKECTBO JEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEYHBbIE JeCSITUYHBbIE IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICHCTBUTEIBbHBIX YUCENI U KOOPAMHATHOW MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3zMepbl 0OBEKTOB OKpYXKAIOIIETO MHpA, JJIUTEIBHOCTH TPOILIECCOB B
OKPY’KaroIIeEM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInKeHus. OKpyrieHue
yuces. [Ipukuka U olieHKa pe3yabTaToOB BHIYMCICHUA.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASIIIIMXCS K TUHEUHBIM.

KBangpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUN TPETbEH U YETBEPTOM
CTEIEHEW pa3IoKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUU. PelieHune TEKCTOBBIX 3ajad
anreOpanyeckKuM METOIOM.

VYpaBHeHUe ¢ ABYyMsl NIEpeMEHHBIMU U ero rpaduk. Pemienue cucrem IBYX
JIMHEWHBIX YPABHEHHUH C ABYMs IEPEMEHHBIMU. Peliennue cucteM IByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoW cremeHu. ['paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. Pemenne cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpmpeTans HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMHU.

DyHKIUMN

KBagpatnunas ¢ynaknusa, e€ rpaduk um cBoiicTBa. [lapabGoma, KoOpauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapadoIIhL.

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

YucaoBble MOCAEI0BATEIbHOCTH U NPOrPeccHu



[loHsATHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IIOCIIEIOBATEIBHOCTH
peKyppeHTHOI dhopmyIioi u GopMyIoii n-ro ujaeHa.

Apudmernyeckas u reomerpuueckas nporpeccud. dopmynel n-ro uiaeHa
apu(pMETHIECKON U FT€OMETPUUYECKON IPOrPECCHI, CYMMBI MIEPBBIX /1 YJIECHOB.

N300pakeHre WiIeHOB apu(PMETHUYECKOM M TEOMETPUYECKOW MpOorpeccuit
TOYKAMU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHWHBIM M DKCIOHEHIMAJIbHBIM POCT.
Ci10KHBIE IPOLICHTBHI.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «AJI'EBPA)
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTro Kypca
«AnreOpa» XapaKkTepu3yloTCs:

1) naTpnoTHYeckoe BOCIUTAHME:

NpOSIBIIGHHEM HHTEpeca K TMPOIUIOMY M  HACTOALIEMY pPOCCUHUCKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTHXKEHHUSIM  POCCHUMCKUX
MaTEMaTUKOB U POCCHICKON MaTeMaTHU4eCKOW IIKOJIbI, K HCIOJb30BAHUIO ATHX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH Ipak/laHWHA W peallu3alli ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM TMPUMEHEHHUEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IPUHIIUIIOB B IESITEIBHOCTH YUYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAHOBKOM Ha aKTHBHOE YYacTUE B PpEIIEHUU MPAKTUYECKUX 3aaad
MaTEMaTU4YECKOM HAIPaBICHHOCTH, OCO3HAaHUEM Ba)XHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMs Ha MNPOTSHKEHUU BCEH JKU3HM Ul YCIENIHOW MpodecCHOoHaNbHOM
JESITEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
HOCTPOEHUEM MHMBUIYaJIbHON TpaeKTOpUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4ETOM JIMUHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJad, PELICHHWH, pacCyXICHUH, YMEHHUIO BHUJIEThH
MaTeMaTU4YeCKUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTauuell B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHMEM MaTEeMaTHUYECKONM HayKd Kak cdepbl UeI0BEUYECKOM
NESATENbHOCTH, ITANOB €€ Pa3BUTHS M 3HAYUMOCTH JUISl Pa3BUTUS LUBHIA3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaTeMaTU4eCKON KyJIbTYypOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJIEHUEM IPOCTEHIIMMU HABBIKAMHM HCCIIEN0BATEIbCKOM
NesATENbHOCTH;

6) ¢usuyeckoe BocnuTaHHe, (POPMUPOBAHHE KYJbTYPHI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :



TOTOBHOCTBHIO MPUMEHSTh MaTEMaTUUYECKHWE 3HAHUSI B HWHTEpPEcax CBOETo
3I0pPOBBS, BEICHUS  3J0POBOTO  00Opa3za  KW3HU  (370pOBOE  MHTAaHUE,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTh), C(OPMUPOBAHHOCTHIO HAaBbIKa peQPICKCUM, TPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY U TAKOTO YK€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIMEH Ha MPUMEHEHUE MAaTeMAaTUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JacCTH COXPAaHHOCTU OKPYXAIOIIEH Ccpeabl, IJIAaHUPOBAHUSI TIOCTYNKOB U
OIICHKM HMX BO3MOXHBIX TOCIEICTBUN JJIsI OKPYXKAKIIEH Cpeabl, OCO3HAHHEM
100aJIBLHOTO XapaKkTepa AKOJOTHUECKUX TPOOJIeM U MyTel UX PEeIICHUS;

8) ajanTanmus K M3MEHSIIONIUMCH YCJOBUSIM COLUMAILHON ¥ NMPUPOIHOMI
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHSX HEONPEACIEHHOCTH, MOBBIIICHHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JCATEIbHOCTh, B TOM YHCIIC
YMEHUE YUYUTHCA Yy JPYTUX JIIOAEH, MpUOOpeTaTh B COBMECTHOM JIESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIbITA JPYTUX;

HEOOXOAUMOCThIO B (OPMUPOBAHWU HOBBIX 3HAHHK, B TOM YHCIIC
dbopMynUpoBaTh UACH, IOHATHS, TUTIOTE3bI 00 00BEKTAX U SBJICHUSIX, B TOM YHCIIC
paHee HEW3BECTHBIX, OCO3HABaTh JACPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOUIMHA KOHTPMEpP, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAEeUCTBHs, (OPMYyIHUpOBaTh M OICHUBATH PUCKH H
NOCNENCTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHA

ba3oBble Jornueckue AecTBUA:

e  BBIIBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IMPU3HAKKM MATEMATHYECKUX
O0OBEKTOB, TMOHSATHUW, OTHOIIEHWNA MEXIy MOHITHUAMHU, (HOpMYyITUPOBATH
OTpEeJICICHNs] ~ TIOHSATHH,  yYCTaHABIMBATh  CYIIECTBEHHBIM  TMpPHU3HAK
KiIaccu(UKaIMi, OCHOBAaHMS i OOOOIIEHUS ¥ CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIH3A,;

e  BOCIOpUHHMMATh, (opMynupoBaTh U  OPeoOpa3OBBIBATH  CYXKICHUS:
yTBEPAUTEIbHbIE W OTpULIATENIbHbIC, €JAUHUYHbIC, YacTHbIE U OO0uIuE,
YCJIOBHBIE;

e BBISBIATh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U NPOTUBOPECUUS
B (pakTax, JaHHBIX, HAOJIOJCHUSIX U YTBEPKICHUSIX, MpeJaraTh KpUTCPUU
JUISL BBISIBJICHUS] 3aKOHOMEPHOCTEW Y IPOTUBOPEYM;



e ICNIaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEIYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUH IO aHAJIOTUH;

e pa30UpaTh JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPXKACHUHN (IpsIMbIE U OT
MPOTUBHOIO), MPOBOJUTH CAMOCTOATENIBHO HECIOXKHBIE JI0Ka3aTelIbCTBa
MareMaTu4eckux (hakTOB, BBICTPAUBATh APTyMEHTAIMIO, MPUBOJUTH
IpUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOUpPATh CMOCOO peleHuss y4yeOHOW 3amaur (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOUpATh Haubosee MOAXOASAIIUNA C Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBaTebcKue 1eiiCTBUS

e ICTIOJIb30BaTh BOMPOCHI KaK HUCCIEAOBATEIbCKUN HMHCTPYMEHT IO3HAHUS,
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, MIpoOIeMy,
CaMOCTOSATEJIbHO YCTaHaBIMBAaThb HCKOMOE M JaHHOe, (OpMUPOBATH
TUTIOTE3Y, apTYMEHTHUPOBAThH CBOIO MMO3UIUIO0, MHEHUE;

¢ [IPOBOJIUTH 1O CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECJIOXHBIH
OKCIIEPUMEHT,  HEOOJIbIIIOE  WCCIEOBAaHME 1O  YCTAHOBJICHUIO
0COOEHHOCTEW MaTeMaTUYecKOro OO0BEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOOM;

¢ CAMOCTOSITENIbHO (POpMYyIHUpPOBaTH OOOOIIEHHS U BBIBOABI 10 PE3yJIbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEI0BAaHUS, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 000OIIEHU;

e IPOIHO3UPOBATh BO3MOXKHOE pa3BUTUE IIpolLiecca, a TaKXKe BbBIIBUTATh
IPEATIONIOKEHUS O €0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

¢ BBISIBIIATH HEJOCTATOYHOCTh U U30BITOYHOCTh HH(OpPMAIUU, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

e BHIOUPATh, aHATU3UPOBATh, CHUCTEMATU3UPOBATH M HHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

e BEIOMpPATh (OPMY TIpEACTaBlICHUS WHPOPMANMM U WUIIOCTPUPOBATH
perraemMbie 3a/Jadyd  CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod ©u Ux
KOMOMHAIIUSIMU;

¢ OIICHUBATh HAAEKHOCTh WHGOPMAIIMU 1O KPUTEPUSIM, MPEIIOKESHHBIM
YUHTENIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUSA:

e BOCIIPUHUMATh U (POPMYIUPOBATH CYXKIEHUS B COOTBETCTBHH C YCIOBUSIMU
MU UensaMu OOILEHMs, SICHO, TOYHO, I'PAMOTHO BBIPAXaTh CBOK TOUYKY
3pEeHHs] B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOIy
pelieHus 3aJja4i, KOMMEHTUPOBATh MOJIYYEHHBIN Pe3ybTaT;



eB X0/i€ 00CYXXJIEHHS 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIa€MON TEMBI,
po0JIeMBbl, pelaeMoil 3ajauu, BbICKA3bIBATh MJIEH, HALIEJICHHBIE HA ITOUCK
pelIeHnsl, CONOCTABIISATH CBOM CYXIEHHS C CYXKICHHMSIMU JPYTHUX
YYaCTHUKOB JAMAJIOra, OOHApYXUBaTh pa3JIMyUe€ U CXOJICTBO IMO3ULIHM, B
KOPpPEKTHOU (hopme GOopMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;

e IPEJICTABIIATH PE3YyJIbTATHl PEIICHUS 3aa4M, SKCIEPUMEHTA, UCCIEA0BaHU,
IPOEKTa, CaMOCTOATENbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS C Y4ETOM
3a/1ay Ipe3eHTaluu 1 0COOEHHOCTEN ayAUTOPHUH;

e IOHUMAaTh M HUCMOJb30BaTh NMPEUMYIIECTBA KOMaHAHON M MHAMBHUIYaJbHOU
paboThl MpU pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1a4;

e IPUHUMATh LEJIb COBMECTHOW JEATEIIBHOCTH, IUIAHUPOBATH OPTaHU3ALMIO
COBMECTHOW paboThl, pacmpenensitb BHUABI padoOT, OTOBapUBATHCA,
o0CyXJ1aTh POLECC U Pe3ysbTaT paboThl, 00001IaTh MHEHUSI HECKOJIbKUX
JIIO/IEH;

ey4acTBOBaTh B TPYyNHoBBIX QopMax paboTel (oOcyxkaeHus, o0OMeH
MHEHMSIMH, MO3TOBBIE IUTYPMbl W JPYTUE€), BBINOJHATH CBOK YaCTh
paboThl M KOOPJUHUPOBATH CBOM JICUCTBHS C APYTMMH YJICHAMU KOMAaH/IbI,
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aMOJICHCTBHSI.

PeryasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIEe NeHCTBHS
Camoopranusanus:

e CAMOCTOSATEJIBHO COCTaBJIATh IUIAH, QJITOPUTM PEIICHUS 3aJadd (WU €ro
4acTh), BIOUpaATh CrOCO0 pelieHus ¢ y4€TOM HMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUaHTHI PEIICHUH ¢ y4éTOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BIIAJICTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3ylibTaTa
peleHns MaTeEMaTUYECKOU 3a1a4u;

e IPEJIBUJIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTbH IIPH PELICHUH 3a/1a4H,
BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTE;

e OLICHUBATb COOTBETCTBUE PE3YJIbTATA NEITEIBHOCTU IOCTABICHHOW LIEIU U
YCIIOBUSIM, OOBSICHATH NMPUYUHBI JOCTHXKEHHUS WIM HEIOCTHUKEHUS LENH,
HAXOJUTb OIMINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

INPEJMETHBIE PE3YJIBTATbBI
K koniy oOydenus B 7 kjaacce OOydarOUIUMCS MOJYYUT CICAYIOIINUE
MpeIMETHBIE PE3YIbTAThI:
Yucna U BLIYMCIEHUSA



BoinonusATh, coueras YCTHbIE W MHChbMEHHBIE MNPUEMBI, apudmeTudyeckue
JEUCTBUS C PALIMOHATIBHBIMU YHCIAMHU.

HaxoauTe 3Ha4YeHMs] YHUCIIOBBIX BBIPAKEHHH, MPUMEHSTh pPa3HOOOpa3HbIE
CrocoObl U MPUEMBI BBIUMCICHUS 3HAYEHUI IPOOHBIX BBIPAXKEHUM, COIAEPIKALIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoanTh OT 0fHOM (OPMBI 3aMKMCH YUCEN K APYroM (mpeoOpa3oBbIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATUYHYIO, B
YaCTHOCTHU B OECKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YIOPSIOYMBATH PALIMOHATIBHBIE YHCTIA.

OKpyrJsTh yncna.

BrINOMHATh TPUKUIIKY U OLEHKY pPe3ysibTaTa BBIUMCICHHUH, OIEHKY 3HaUYCHUM
YUCJIOBBIX BbIpaKEHUU. BBIMOMHATH NEUCTBUS CO CTEMEHSIMU C HATypaJbHBIMU
MOKa3aTEeJSIMHU.

[IpumeHsAT,  MpPU3HAKU  JEIUMOCTH,  pa3jIoKEeHHE Ha  MHOXKHUTEIH
HATypaJbHBIX YHUCE].

PemaTe NpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOMOPIMOHATBHOCTEIO BEJIWYUH, NPOIEHTAMHU, HWHTEPIPETUPOBATDH
pE3yNbTaThl pelIeHus 3a7a4 C y4€TOM OrpaHHYEHUM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaeMbIX 0ObEKTOB.

AuireOpanyeckue BbIpasKeHUs

Hcnonb3oBaTh anreOpandyeckylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHSTH
e€ B mpoliecce OCBOCHUS y4eOHOro MaTepuarna.

HaxonuTe 3HaueHUs OyKBEHHBIX BBIPAKCHMHA NpPU 3aJaHHBIX 3HAYCHHSIX
NEPEMEHHBIX.

BoimonHsAaTe  mpeoOpa3oBaHUsi  LEJIOrO0  BBIPAXKEHUS B MHOTOWIEH
IIPUBEJICHUEM TI0JIO0OHBIX ClIaraéMbIX, PACKPBITHEM CKOOOK.

BbBINONHAT yMHOXEHUE OJIHOWIEHA HAa MHOTOYIEH M MHOrOWwieHa Ha
MHOTOYJICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyIIecTBIATh Pa3I0KEHUE MHOTOYIEHOB HAa MHOXHUTEIM C TOMOUIBIO
BBHIHECEHUS 3a CKOOKM OOIIEro MHOMHWTENS, TPYNIHUPOBKH  CIAraeMbIX,
npUMEHEHUs: (GOPMYI COKPAEHHOTO YMHOKEHUSI.

[IpuMensaTh peoOpa3zoBaHUsI MHOTOWICHOB ISl PEUICHUS PA3JIUYHbIX 3a7a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU ITOKA3aTEJSIMH U
peoOpa3oBaHUs BBIPAKCHHIM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsS C OJHOW INEPEMEHHOM, NMPUMEHSAS MpaBuia
nepexojia OT UCXOJAHOTO YPaBHEHUS! K paBHOCUIILHOMY emy. [IpoBepsTh, siBiseTcs
JI1 YUCJIO KOPHEM YpPaBHEHUSI.



[IpumeHsATh rpaduyeckre METOAbI IPU PEIICHNUN JIMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl MNap 4YUCEN, SBIAIOIIMXCA PEIICHUEM JMHEHHOTro
YPAaBHEHHUS C ABYMS IEPEMEHHBIMHU.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO YpaBHEHHUS C
JIBYMsI TEPEMEHHBIMHU, TMOJB3YSACh TIPAPUKOM, MNPUBOJUTH MPUMEPHI PELICHUS
YpaBHEHHS.

Pemats cucteMsl IByX JINHEWHBIX YPABHEHUN C JBYMS IEPEMEHHBIMHU, B TOM
quciie rpaguyecku.

CocraBisiTh M pemiaTeh JUHEMHOE YpAaBHEHHE WM CHUCTEMY JIMHEWHBIX
YpPaBHEHUHA MO YCIOBHIO 3aJauyd, HWHTEPIPETUPOBATH B COOTBETCTBUHM C
KOHTEKCTOM 33/1a4M MOJTYyYEHHBIA pE3yJIbTaT.

DyHKUUH

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHNE 33 JaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3alIMCHIBATh YHCIIOBBIE POMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OtMeuaTh B KOOPAMHATHON IJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpouTh Tpaduku TUHEHHBIX QYyHKIUNA. CTpoUTh rpaduk PyHKIMHN Y = [X|.

OnuceiBaTh € TMOMOIIBIO (GYHKIUNA WU3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOpPOCTh, BpEMS, pACCTOSHHUE, II€HA, KOJIMYECTBO, CTOUMOCTb,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

HaxonuTe 3HaueHue QyHKIMY 110 3HAYECHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeacTaBlIeHUs W aHalu3a WHGOpMaIH,
U3BJIEKATh U UHTEPIPETHUPOBATH MHGOPMAIINIO U3 TPA(PHUKOB peasbHBIX MPOIECCOB
Y 3aBUCUMOCTEH.

K koHmy oOyuenns B 8 kJjacce OOyYarOmMMICS TMOTYyYUT CICAYIOIIHAE
PEAMETHBIE PE3YJIHTATHI:

Yucia 1 BBIYUCICHUSA

Hcnonp30BaTh HaydajabpHBIE IPEICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX
YHCesl JIsl CPAaBHEHUS, OKPYTJIEHNUS U BBIUMCICHUN, N300pakaTh AEHCTBUTEIIbHbBIC
YyUCJla TOYKAMU Ha KOOPAWUHATHOU MPSIMOU.

[IpuMeHATh MOHATHE apUPMETHUECKOTO KBAJAPAaTHOIO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHH, HCIOJb3Yysd IMPH HEOOXOIUMOCTH KaJbKYJIATODP, BBIIOIHSITH
npeoOpa3oBaHusl BBIPAKEHUH, COJEP)KALIUX KBaJpaTHbIE KOPHHU, HCIOIb3Ys
CBOWCTBA KOPHEMN.

Hcnonp30BaTh 3anmyucy OOJBIIMX M MAJBIX YUCEN C MOMOILBIO JIECATHYHBIX
npobeit u creneHeit ynucia 10.

AuredOpanyeckue BbIpasKeHUsI



[IpuMeHsAT, TMOHATHE CTENEHH C IEJbIM TOKa3aTeslieM, BbINOIHATh
npeoOpa3oBaHus BBIPAXKEHUM, COJIEPKAITUX CTETICHU C 1IEJIBIM [MOKa3aTeIeM.

BbINOMHATH TOXKIIECTBEHHBIE MPEOOPA30BAHUS PAlMOHATILHBIX BbIpaXKCHUN
Ha OCHOBE MPaBWJI JEUCTBUIN HAJl MHOTOUJIEHAMH U alre0pandyecKuMu Apo0sMu.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[IpuMensTh IpeoOpa3zoBaHusl BHIPAKESHUM IS PEIICHUs PA3IUYHBIX 3a]1a4u U3
MaTeMaTUKU, CMEXXHBIX MIPEAMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHEHUsS ¥ HEPABEHCTBA

Pemiate nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS WM pallMOHAJIbHBIE YpaBHEHUS,
CBOJISILITUECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IBYMsI TIEPEMEHHBIMU.

[IpoBoAUTH TIpOCTEHIIINE HUCCIIEIOBAHNS YPABHEHUM W CUCTEM ypaBHEHU, B
TOM YHCJIC C IPUMEHEHHEM TpauiecKux mpeacTaBieHui (ycTaHABIMBATh, UMEET
U ypaBHEHUE WIM CHCTEMa YPaBHEHHH pEIEeHUs, €CIU UMEET, TO CKOJIbKO, U
npouee).

[Tepexonuth OT clIOBECHOW (OPMYIMPOBKH 3a7auyM K €€ airedpandeckoun
MOJCIH C TIOMOIIBIO COCTABJICHUS YPaBHEGHHS WM CHUCTEMbl YpPaBHCHHH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYCHHBIN pe3yJbTar.

[IpuMeHsATH, CBOWCTBA YMCIIOBBIX HEPABEHCTB IS CpPaBHEHUS, OIICHKH,
pelmaTh JUHEHHbIE HEPAaBEHCTBA C OJIHOM IMEPEMEHHOM M WX CHUCTEMBI, JaBaTh
rpauyuecKky0 WUIIOCTPALMI0O MHOXKECTBA PpEUICHUN HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUUMA

[lonumaTe ¥ UCIONIB30BaTh (DYHKIIMOHAJIBHBIE TOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNsITh 3HaueHHEe (YHKIUM TO 3HAYCHHUIO
apryMeHTa, oNpeeaTh CBOMCTBa GYHKIMU 10 €€ Tpaduky.

CrtpouTth rpaduKu JIeMEHTAPHBIX (PYHKIIUHA BUAA:

y=k/x,y=x2y=x3y =[x, y = VX, onmuchBaTh CBOICTBA YHCIOBOIL
dbyHKIMM TI0 €€ TpaduKy.

K koHmy oOyuenuss B 9 kjacce OOydYarolIMiiCS MOJYYUT CIEAYIOIIHE
MPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYUCICHUSA

CpaBHUBaATh U YNOPSAIOYUBATH PAIMOHAIIbHBIE U UPPALIMOHATBHBIE YHCIIA.

Boinonusate apudmeTnueckue ACHUCTBUS C PAMOHAIBHBIMU YUCIAMU,
codeTrasl YCTHbIE W TUCbMEHHbIE TMPUEMBI, BBINOJHITh BBIUMCICHUS C
UppaIlMOHAIBHBIMU YHCIIAMU.

HaxomuTe 3HaueHus CTENEHEH C LEIbIMH IOKa3aTeisiIMu W KOPHEW,
BBIYUCIISITh 3HAUEHUS YNCIIOBBIX BBIPAKEHUM.

OKpyryisiTh  I€UCTBUTEIBHBIE YHUCJA, BBINOJIHATH MNPUKUJKY pe3yibTaTa
BBIUYKCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUI.



YpaBHeHUS U HEPABEHCTBA

Pewrate nuHeVHBIE M KBaJpaTHBIE YPABHEHMS, YPAaBHEHUS, CBOIAIIMECS K
HUM, IPOCTENIINE APOOHO-PAIIMOHATIbHBIE YPABHEHHUS.

Pemate cucteMsl ABYX JIMHEHMHBIX YPaBHEHHUW C ABYMS IEPEMEHHBIMU U
CUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OAHO YPABHEHUE HE SBIISIETCS JTUHEHHBIM.

Pemiath TeKCTOBBIE 3ajayM alreOpauvdecKuM CIOCOOOM € TOMOIIBIO
COCTaBJIEHUSI YPAaBHEHUS WUJIM CUCTEMBI JBYX YPABHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBOAUTE IIPOCTEUIINE UCCIIENOBAHNUS YPABHEHUNW U CUCTEM YpPaBHEHHUM, B
TOM YHUCJIE C TPUMEHEHUEM rpauyecKux MpeacTaBiIeHuil (ycTaHaBIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHMI PEILICHHUS, €CIIM UMEET, TO CKOJBKO, U
npouee).

PemaTe nuHEHHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300paxaThb
pelIeHne HEPAaBEHCTB HAa YMCIOBOW MPSIMOM, 3alUCBHIBATh PELIEHHWE C MOMOILIBIO
CHUMBOJIOB.

Pemlatb  cucrtemMbl  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBAJpPaTHOE HEPAaBEHCTBO, M300pakaTb pEIIEHHWE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOU MPSIMOi1, 3aMUCHIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIIEHUU PA3JIMYHBIX 3a7a4.

DOyHKUUHA

Pacno3HaBaTh (QyHKIMM H3yuyeHHBIX BUJOB. [loka3bIBaTh CXEMaTHYECKU

pacroIoKeHHe Ha KOOPIWHATHOW TUTOCKOCTH T'padukoB QYyHKIWN BUAA: y = kx, y
=kx+b y=kix,y=ax’?+ bx +c, y=x3y= VX, y = |x|, B 3aBucuMocTH oT
3Ha4YeHUHN KOA()PUIIMEHTOB, ONMKMCHIBATH CBOWCTBA () YHKITUH.

Crtpouth U M300pakaThb CXEMATHYECKH T'pa@UKWA KBAaIPATHYHBIX (YHKIIUM,
OIMMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIUH 1O UX Tpaduxam.

PacrioznaBaTh kBagpaTuyHyr0 QYyHKIMIO 1O (opmyse, MPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIHUNA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YucaoBbie MOCIEI0BATEIbHOCTH U NPOrpPeccuu

Pacno3naBath apu(METHUECKYI0 U TE€OMETPUYECKYI0 MPOTPECCUU IpHU
pa3HbIX crlocoOax 3aaHusl.

BbIMONHATS  BBIYMCICHHUS C HCIOJIB30BaHMEM (OpMyT N-ro dieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300pakath YiI€HBI TMOCIEIOBATEIPHOCTH TOYKAMHU Ha KOOPIAWHATHOM
IJTIOCKOCTH.

PemaTte 3amaum, CBA3aHHBIE C YHCIOBBIMHU ITOCIEIOBATENBHOCTAMHU, B TOM
YuCe 3aJ]a4d U3 peajibHOU KU3HU (C UCIOJIB30BAHUEM KaNbKYIISITOpa, HU(PPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/eioB U TeM nudpoBbIe
Ne n/m P Konrtpoasbnbie | IlpakTuyeckue (upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
| Yucna u BeUUCICHUs. ParnoHanbpHbIe 75 | bubmmorexa [{OK
qucia https://m.edsoo.ru/7f415690
bu6moreka [IOK
2 2 1
AJIreOpaIHeckie BIpwKeHHs ! https://m.edsoo.ru/7£415b90
bu6moreka [IOK
20 1
3 ¥/PABHEHITA H HEPABEHCTEA https://m.edsoo.ru/7€415b90
bu6mmoreka [IOK
. D 24 1
4 Koopauatet i rpaduit. Oyt https://m.edsoo.ru/7€415b90
bu6mmoreka [IOK
IT 0600 6 1
3 OBTOpeiHe i 0boDIIe1e https://m.edsoo.ru/7€415690
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0




8 KUIIACC

KoaudecTBO 4acoB

DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM IIpakTHyec
Ne n/n KoHTpoJbHbIe (undpossie)
NPorpamMmbl Bcero KHe
padoTsI o0pa3oBaTejibHbIE
padoTbI
pecypcsl
| Anrebpandeckue BbIpaKEHHUSL. 15 | bubnuoreka [IOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
) Uucna u Beranciienns. CTeneHb ¢ 1elTbIM 7 bu6moreka [IOK
roxasarejieM https://m.edsoo.ru/7f417af8
b K
3 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 nomxoreia LO
https://m.edsoo.ru/7f417af8
4 YpaBHeHus u HepaBeHCTBA. KBasipaTHbie 15 | bubnuorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
5 AnreOpanveckue BeipakeHus. KBaapaTHbrit 5 | bubnuoreka [IOK
TPEXUIIECH https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
7 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 12 1 Bubmmorera [IOK
https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
8 ) . 5
YHKIMH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 o 4 9
YHKIH. HHCIIOBHIC GYHKINMH https://m.edsoo.ru/7f417af8
10 [ToBTOpeHue u 060061IeHNE 6 1 bubmmorexa [TOK
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
| Yucna v BeluncieHus. JleicTBUTENbHBIE 9 | bubnuoreka [JOK
yHcna https://m.edsoo.ru/7f419d08
b K
) Dymxumm 16 | noamoreka 11O
https://m.edsoo.ru/7f419d08
3 YpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmuotexa [JOK
OJIHOY ITIEPEMEHHON https://m.edsoo.ru/7f419d08
4 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 | bubmuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 v .H 16 1
paBHEHMS U HepaBeHCTBA. HepaBeHcTBa hitps//m. edsoo.ru/7f419d08
bu6mmoreka [JOK
15 1
6 Yucnossle OCIE10BATEIbHOCTH hitps://m.edsoo.rw/7£419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [IOK
3HaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 7 0




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

» Anre6pa, 9 xinacc/ Hopodees I'.B., CyBoposa C.b., bynumosuu E.A. u
npyrue, AkuuonepHoe oouectBo «M3aarensctBo «lIpocBemenue»

» Anre6pa, 8 kinacc/ opodees I'.B., CyBoposa C.b., bynumosuu E.A. u
apyrue, AxkimonepHoe obmectBo «M3mgarenscTBo «IIpocBemenuey
Anrebpa. 7 kiace : ydeOHUK JiJ1s1 00111e00pazoBaTeNibHbIX yupexaenuii / I'.B.

Hopodees, C.b. CyBoposa, E.A. bynumoBu4 u Jip.

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA
C.b. CyBopoga, E.A. bynumosuu, JI.B Ky3nenosa, C.C. Munaesa.
Maremaruka 7 (8, 9) knacc : KHUTA I YYUATEIIS

JL.IL. EBcradnena, A.I1. Kapn. Anrebpa. Jlumaktnyeckue MaTepraIbl

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

https://www.yaklass.ru/

https://uchi.ru/

https://math7(8)-vpr.sdamgia.ru/

https://skysmart.ru/

https://math-oge.sdamgia.ru/

https://4ege.ru/gia-matematika/
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