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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MIPOAOJDKEHUsI 00pa30BaHus U B TOBCETHEBHOM XU3HU. PazButne y oOyuaronmxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUH U CYIIHOCTH alreOpamyecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMaTUYECKON HAyKOH SBJIICHUI U MPOLIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET ()OPMUPOBAHHIO HAYYHOT'O MUPOBO33PCHHUSI
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHSI M BBIBOHI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PACCYXKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHuE |
aHamoruto.  OOyuenue  anreOpe  mTpeArnojaraeT  3HAYUTEIBHBIH  O00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIeTCS peann3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykrype mporpaMmbl yueOHOro Kypca «Anredpay» aisi OCHOBHOTO
ob1mero o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COAEP)KATEIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepKaTelbHO-METOAMYECKIX
JMHUN pa3BUBAETCS HA MPOTSDKEHUM TPEX JIET U3YyUCHHS Kypca, B3aUMOJICHCTBYSI C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHus y4deOHOro Kypca OOyYaroImumcs
HPUXOJUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne mauHMM «Uucna ¥ BBIYMCICHUS» CIYXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCETHEBHOM
KU3HU. PazBuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMUs
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX aire0pandecKux JMHUM — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBhe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNeH, OMHMCAHHUs MPOLECCOB U
ABJIGHUNA peajbHOro Mupa. B 3agaunm oOyueHuss anredbpe BXOJAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cCUMBOJIbHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHHsI, CIOCOOHOCTEN K MAaTEMaTHUYE€CKOMY TBOPYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydyeHne marepuana CIOCOOCTBYET Pa3BUTHIO y OOyYaromIuxcs
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpEeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueO6HOro kypca «Anredpa» orBoautcs 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).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U NIECATUYHBIC, MEPEXOJ OT OAHOU (POPMBI 3aMHUCH
npoOeit k aApyroil. I[loHsiTHE palMOHAIBLHOTO YMCJA, 3alKuCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHb C HaTypajbHBIM [IOKa3aTEeJNEeM: OIpejaesieHne, MNpeodpa3oBaHue
BBIPOKCHUN Ha OCHOBE OMPEJICIICHUsI, 3aNTUCh O0NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHHME Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
MPONOPILIMOHATIBHOCTH.

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
¢dbopmyibl. Beraucnenus no ¢popmynam. [Ipeodpa3oBanrie OyKBEHHBIX BBIPAKEHHM,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOwIeHbl. CtenieHb MHOroujieHa. Cio)KeHue, BbIYMTaHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOPEHb YpaBHEHHWs, IMpaBuja NpeoOpa3oBaHUs ypaBHEHWUS,
PAaBHOCHUJIBHOCTh YPaBHEHUH.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWUHBbIX ypaBHEeHHH. CocTaBieHUWE YpaBHEHHUN MO
YCJIOBHIO 3a7auu. Penenne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPAaBHEHHM.

JluneitHOE ypaBHEHUE C ABYMS MEpPEMEHHBIMU U ero rpaduk. Cuctema IByx
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOIIBIO
CHCTEM YPABHEHUM.



DyHKUUH

Koopaunara Toukn Ha npssmoil. UucinoBsle IPOMEXKYTKHU. PaccTosiHne Mexay
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopausHat, ocu OX u Oy. AOcuucca U opauHaTa
TOYKHM Ha KOOpJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMocTed. [lonstue ¢ynkuuu. [padux
¢ynxuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dynkunn
y = |X|. I'padmueckoe peiieHHe TUHEWHBIX YPABHEHUN M CUCTEM JIMHCHHBIX
YPaBHEHUM.

8 KUIACC

Yucaa v BbIYMCICHUS

KBangpatHeiii kopeHb u3 uucna. IloHstue 00 wuppanUoOHAIBLHOM YHCIIEC.
JlecaTuunble TPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHIESCKUX
KBaIPAaTHBIX KOPHEHW M WX MPUMEHEHHUE K IPE0OPa30BAHUIO YHCIIOBBIX BBHIpAKCHUN
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

CreneHb C LENbIM MOKa3zaTeneM U e€ cBoricTBa. CTaHIapTHAS 3allKMCh YKCIa.

AJire0panyvecKne BbIPaKeHH s

KBagpaTHblii  TpE€XwieH, pa3JIOKEHHE  KBaJpaTHOTO TPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ajredpanueckoil apooOwu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanronanbHbie BRIpXKEHUS 1 KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUSI.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIUXCS K JUHEHHBIM U KBaJAPATHBIM.
[IpocTeiimue ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas maTEpHpeTais ypaBHEHUN ¢ ABYMS MEPEMEHHBIMUA U CHCTEM
JIMHEMHBIX YPAaBHEHUW C JABYMs NEpPEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHENHBIX YPABHEHUH C IByMs [IEPEMECHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anreOpandeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJTHON NMEPEMEHHOM.

DyHKIUA

[Tonsitne ¢ynkmuu. OOIacTh OMpeAeNeHUs W MHOXKECTBO 3HAYCHUH
dbynkuun. CriocoObl 3aaHus PYHKIIUM.



I'padpux ¢ynkuuu. YUrenune cBoiicTB ¢yHKuMu no e€ rpaduxy. Ilpumeps
rpadukoB GyHKIHNA, OTPAXKAIOLIUX peaTbHbIe MPOLECCHI.

OYHKIMK, ONUCHIBAIOLIME TNPSIMYI0 H OOpaTHYI NPONOPLUOHAIbHBIE
3aBHCHMOCTH, X rpaduku. PyHkumn Y = X2, y = x3, y = VX, y=|x|. I'padudeckoe
pElLIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KITIACC

Yucia v BbIYMCICHUS

PanmonanpHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OCCKOHECUHbBIC
JecATUYHbIE TpoOou. MHOXKECTBO JEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIA
KaKk OECKOHEYHBbIE JeCITUYHBIE MpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICHCTBUTEIBHBIX YUCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JIEMUCTBUTENBHBIX 4YHCEN, apudMeTHYeCKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHpA, JUIUTSIBHOCTH TPOIIECCOB B
OKPYKaIoIIEM MUDPE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yucen. [I[pukuika u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHeHHE. Pemenne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHrne ypaBHEHUMN, CBOASIIMXCS K KBaJpPAaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUN TPETbEH U YETBEPTOU
CTEINEHEW pa3IoKEHUEM Ha MHOKUTEIH.

Pemenne npoOHO-paloHaIbHBIX ypaBHECHHH. PelreHue TEKCTOBBIX 3adad
anreOpanyecKuM METOIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHbIMH M €ro Tpaduk. PemieHue cuctem IByx
JIMHEWHBIX YPABHEHHUH C ABYMS IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OJTHO W3 KOTOPHIX JHMHEHHOe, a Jpyroe — BTOpoil crteneHu. ['padudeckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMHU.

Pemmenue TekCTOBBIX 3a/1a4 anreOpanvdeckKuM CrocoOoM.

HucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemMeHHoW. KBaapaTHele HepaBeHCTBa.
I'paduueckass wHTEpmpeTands HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMHU.

DyHKIUHA

KBagpatnunas ¢ynaknus, e€ rpaduk um cBoiicTBa. [lapaboma, KoOpauHATHI
BEpUIMHBI TapadoJibl, 0Cb CAMMETPHUH 1apadobl.



Ipaduxu pyrxumit: Y = kx, y = kx + b, y = kix, y =x3, y =X, y = [x|, 1t ux
CBOMCTBA.
YucoBble NOCTEI0BATEIbHOCTH U NPOrpeccHu
[lonsiTHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE TOCIIEIOBATEIBHOCTH
pEKyppeHTHOI popMynoi u Gopmysoit N-ro uieHa.
Apudpmernyeckas u reomerpuueckas nporpeccud. dopmynsl N-To uieHa
apu(pMETHIYECKON U FTE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YIEHOB.
N300paxkeHne WiIeHOB apu(PMETHUYECKOM K TEOMETPUYECKOW MpOrpeccuit
TOYKaMHM Ha KOOPAUHATHOMW IIOCKOCTH. JIMHEHMHBIM M 3KCIOHECHIMAIBHBIA POCT.
Ci1oHBIE IPOLICHTBHI.
IINTIAHUPYEMBIE PE3VYJBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE PpPe3yJbTAaTbhl OCBOCHUS MPOTPaMMbl Yy4eOHOTO Kypca
«Anrebpa» XapaKkTepu3yloTcs:

1) naTpuoTHYeCKOe BOCIIMTAHME:

NPOSIBIEHUEM HMHTEpPEca K MPOIUIOMY H© HACTOSIIEMY POCCHICKON
MAaT€MAaTHK{A, LEHHOCTHBIM  OTHOLIEHHMEM K  JOCTHKEHUSAM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHICKOW MaTeMaTH4eCKOW IIKOJbI, K HCIIOJIb30BAHUIO 3TUX
JTOCTKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpaskaaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH Ipak/laHWHA W pealli3alliil ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYeCKUX OCHOBaxX (YHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp TpakIaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKACHHUIO 3TUYECKUX MPOOIIEM, CBI3AHHBIX
C MPaKTHYECKUM MPUMEHEHHEM JOCTH)KEHUW HAayKH, OCO3HAHHEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IPUHIUIIOB B I€ATEIBHOCTH YUYEHOIO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOM HAa aKTUBHOE Yy4YacTHE B PEIICHUH NPAKTUYECKUX 3aaad
MaTeMaTU4eCKOM HAIMpaBJICHHOCTH, OCO3HAHUEM BaXXKHOCTH MATEMaTUYECKOTO
o0pa30oBaHWs Ha TMPOTSKEHUU BCEW JKM3HU ISl YCIENMHOW MpodhecCHOHATBHOM
JESTENHPHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHW, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHINBUIYATBHON TPACKTOPUH 00Pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4E€TOM JINYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIIUTAHME:



CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETUYECKOMY BOCHPHUSITHIO
MaTeMaTUYecKuX OOBEKTOB, 3aJay, PEUICHHM, pacCyXJICHUW, YMEHHUIO BHUJIEThH
MaTeMaTUYeCKUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOTI'O IO3HAHMA:

OpUEHTaluel B JIEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHbIX
MpPEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOABI U
oOlIecTBa, MOHMMAaHUEM MATEMAaTUYECKOM HAyKH Kak cQepbl YeI0BE4YECKOU
NEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAUYMMOCTH JUIsl Pa3BUTHUS LUBUIM3AINH,
OBJIaJICHUEM SI3bIKOM MaTE€MaTHKH U MaTeMaTU4YeCKOH KyJIbTYpOil KaK CpeJcTBOM
NO3HAHUS MHUpa, OBIAJECHUEM NPOCTEUIIMMU HABBIKAMHM HCCIEI0BATEIbCKOM
NesITebHOCTH;

6) ¢usuveckoe BocnuTaHue, GopMHpPOBaHHME KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMaTHMYECKHUE 3HAHUS B MHTEpPECax CBOETo
3I0pOBbS,  BENEHUSA  3/I0pOBOro  oOpa3a KM3HM  (3I0pOBO€  MHUTaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Quanyeckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HaBbIKa pPEQIIEKCUHU, MPU3HAHUEM CBOETO
npaBa Ha OIMOKY M TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaLlMEH Ha MPUMEHEHHE MAaTeMaTHYEeCKUX 3HAHUN JJI pelleHus 3ajad
B 00JIaCTH COXPAaHHOCTU OKpY)KAIOIIEH Cpenbl, IUIAHUPOBAHUSA IOCTYIKOB MU
OLIEHKH HX BO3MOXHBIX IIOCJIECJCTBUI IJIs1 OKpY’Kalolel cpeibl, OCO3HAaHHEM
r7100aJIbHOI0 XapaKkTepa dKOJIOTMUECKUX Mpo0OJieM U MyTel UX pelleHus;

8) ajanTanusi K U3MEHAOIMMCSH YCJOBHSIM COUHUAJIBHON M NMPUPOAHOI
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBUSIX HEONPEAEIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUUECKYIO IEATEIbHOCTh, B TOM YHCIE
YMEHHUE YUUTHCS y JPYTUX JIoJeHd, NMpuoOpeTarb B COBMECTHOH NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIMH U3 OIIbITA IPYTHX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMyIupOBaThH UIEH, MOHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJICHUSAX, B TOM UHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JCPUIMUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEM, IJIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYI0  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIHUNA KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAaEMble pPELICHUS] U JAEUCTBUS, (POPMYIHpPOBaTH U OLEHUBATH PUCKU H

MOCIEACTBUSA, POPMHUPOBATH OTIBIT.
METANPEIMETHBIE PE3YJIbTATBI

ITo3naBaTebHBbIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ



ba3oBble JIoruuecKkune I[CﬁCTBHHZ

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH MAaTEMaTHYECKHUX
OOBEKTOB, MOHATUN, OTHOLIEHUH MEXKAY MOHATUIMH, (HOPMYIHPOBATH
ONpeJeNeHus]  MOHSATUM, YCTaHaBIMBAaTh CYIIECTBEHHbIM  MPU3HAK
KJaccu(UKalMi, OCHOBaHUS Jii OOOOIIEHHS W CpaBHEHHS, KpPHUTEpUU
IIPOBOAMMOIO AHAJIN3A;

BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEeoOpPa3OBBIBATh  CYXKICHUSA:
yTBEpJUTEIbHbIE W OTpULATENbHbIEC, €IMHUYHBIC, YacTHbIE M 0OIue,
YCIIOBHBIE;

BBISIBJISIT ~ MaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
npoTuBopeursi B (aKkTax, [aHHBIX, HAOMIOACHUSX W YTBEPKACHUSIX,
npenjaratb  KpUTepUM s BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JieNaTh BBIBOJBI C HCMOJb30BAHMEM 3aKOHOB JIOTHMKH, JECIYKTUBHBIX U
WHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;
pa30upaTh I0Ka3aTelbCTBA MATEMATUYECKUX YTBEPXKIACHUMN (TIPSMBIE U OT
IPOTUBHOTO), MPOBOAUTH CAMOCTOSITEJIbHO HECIIOKHBIE 10KA3aTEIbCTBA
MaTeMaThdeckux (PaKkToB, BBICTpPAaWBaTh AapryMEHTAlUI0, IPUBOJUTH
IpUMepbl U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;
BBIOMpATh CIOCO0 peuieHus y4eOHOHM 3amauu (CpaBHUBATh HECKOJIBKO
BApUAaHTOB pEIICHUs, BBHIOMpAaTh Haubosiee MNOAXOAAIUMN € YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBareLCKue TeCTBUSA .

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIIENOBATEIBCKANA WHCTPYMEHT IO3HAHUSA,
dbopMyIUpoBaTh BOIPOCHL, (UKCUPYIOIIHE NPOTHBOpEUYHE, MPoOIeMYy,
CaMOCTOSATETIbHO YCTAaHAaBIMBAaTh HCKOMOE U JaHHOe, (HOpMHUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATH CBOIO TIO3UIUIO, MHEHUE;

IPOBOAUTH IO CAaMOCTOSITENIBHO COCTaBIGHHOMY TUIaHY HECIIOKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  HWCCJEJOBaHWE MO  YCTAaHOBJICHHUIO
OCOOCGHHOCTEM MaTeMaTUYEeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOATENTHHO (POPMYIHPOBATH 00OOIIEHUS W BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, WCCIICIOBAaHUS, OICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U O00OIIECHUI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIBUTATH
MIPEIIOIOAKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmaumeii:

BbIIABJIATHE HCAOCTATOYHOCTH H N30BITOYHOCTD I/IH(I)OpMaI_II/II/I, JaHHBIX,
H€O6XOI[I/IMBIX AJIA pCHICHUA 3ada4u,



BbIOMpATh, aHAJIU3UPOBATH, CUCTEMATU3UPOBATH W HMHTEPIPETUPOBATH
MH(}OPMAIUIO Pa3IMYHbIX BUAOB U (POPM MpPENCTABICHUS;

BbIOMpaTh (QopMy TmpencTaBieHUs HHPOPMALMM W WUIIOCTPUPOBATH
peliaemMble 3aJayd CXE€MaMHM, JAuarpaMMaMiu, HWHOW Tpadukoil U ux
KOMOHHAIIHSIMU;

OLICHMBAaTh HAAEKHOCTh WH(MOpPMAIMU 1O KPUTEPHUSM, MPEJI0KEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

BOCIIpUHMMATh H  (HOPMYJIUPOBATh CYXKICHUS B COOTBETCTBHHM C
YCIIOBUSMH M LEISIMHU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHUS B YCTHBIX M IMHCBMECHHBIX TEKCTaX, J1aBaTh IMOSICHEHUS IO
XOJy pEeIICHUS 3a]1a4l, KOMMEHTHPOBATh IMOTYYCHHBIA PE3YIIbTAT;

B X0JI¢ 00CYJICHHS 33J1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
POOJIEMBI, peIIacMOM 3aJa4M, BICKa3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTaBIATh CBOM CYXKICHUS C CYXKJICHHSIMH JIPYTHUX
YYAaCTHUKOB JHAJIOTa, OOHAPYXXKUBATh Pa3JIMdUe W CXOJICTBO IO3WIIHM, B
KOppeKTHOU (hopme GOpMYITHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPECTaBIATh  Pe3yJdbTaThl  pEIIeHUs  3aJadd,  OKCIIEPHMCEHTA,
UCCIICJIOBAHUS,  IPOEKTa,  CaMOCTOSTENBHO  BbIOMparh  Qopmat
BBICTYIUICHUS C YIETOM 3a7a4 MMPE3CHTAIIMHA U OCOOCHHOCTEH ayIUTOPHUH;
NOHMMAaTh M HCIOJNB30BaTh  IMPEUMYIIECTBA  KOMaHTHOW U
WHIUBHUIYAbHOW pabOThl TMPH pEHICHHH YYeOHBIX MaTeMaTHYECKUX
3ajad;

NPUHUMATH 1eJIb COBMECTHOH JESITETbHOCTH, TUIAHUPOBATh OPTaHH3AIHI0
COBMECTHOW paboOTHI, pachpeneisTh BHUABI padOT, OTOBAPHUBATHCA,
0o0CyXIaTh TPOLIECC U Pe3yJbTaT padOThl, 0000IIaTh MHEHHUS HECKOJIBKUX
JIFO/ICH;

y4acTBOBaTh B TPYyNMHOBBIX ¢Gopmax paboTel (00CyKaeHus, oOMeH
MHEHUSIMH, MO3TOBbIE€ IITYpMBl U JPyTU€), BBIMOJIHATH CBOIO YacTh
paboOThI M KOOPJAUHUPOBATH CBOM JICUCTBHS C APYTHMH YJCHAMU KOMAaH/IbI,
OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMYITHMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

PeryjJsiTUBHBbIC YyHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranuzanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM PEUICHUs 3ajayu (WU ero
4acTh), BHIOUPATHh CMOCOO PEIHIEHUS ¢ YYETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBaTb U KOPPEKTHPOBATH
BapUaHTHI PEIICHUN ¢ yUETOM HOBOU MH(POPMAIUU.



CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

e BJANETh CHOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJISI TMpoliecca H
pe3yJibTaTa pelIeHUs] MATEMAaTUYECKOW 3a/1a4H;

e TMPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPHU PEIICHUU
3a7a4d, BHOCUTb KOPPEKTHUBBI B [ESITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, HAWIEHHBIX OIIUOOK, BHISBICHHBIX TPYAHOCTEH;

e OILICHHWBATh COOTBETCTBUE PE3YJbTAaTa ACATEIBHOCTH MOCTABICHHOM LEIH
U YCJIOBUSAM, OOBSICHATh MIPUUYUHBI IOCTUKEHUS WU HEAOCTIKCHUS 1IEITH,
HAXOJIUTh OIIUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYYalOIMICS TMOJIYyYUT CIECAYIOIINE
IPEMETHBIE PE3YIIbTAThI:

Yucia v BbIYUCICHUS

BrinonHsATh, coueTas YCTHbIE W THUChMEHHBIE TPUEMBI, apuMETHUECCKUE
NEUCTBHUA C pallMOHAIBHBIMU YHCIIAMM.

HaxonuTh 3Ha4YeHUs YKCIIOBBIX BBIPAKCHHUH, MPUMEHSITh PasHOOOpa3HbIC
CIOCOOBI U MPUEMBI BBIUYMCICHUS 3HAYEHHUM TPOOHBIX BBIPAXKEHUH, COIEPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

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

CpaBHUBATh U YNIOPSAJOUYMBATH PAllMOHAJIbHBIC YUCIIA.

OKpyraarh yucia.

BpINOTHATE PUKKIIKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM, OLICHKY 3HAYCHUN
YUCJIOBBIX BbIpAKEHUW. BBIMOMHATH NEUCTBUSA CO CTENEHSIMHU C HATypaJbHBIMHU
MOKa3aTeSIMU.

[IpuMeHsAT,  NpU3HAKK  JCIMMOCTH,  PA3J0KEHUE HAa  MHOXKUTEIU
HaTypaJIbHBIX YUCET.

Pemate npakTUKO-OPUEHTHUPOBAHHBIE 3a/1a4M, CBSI3AHHBIE C OTHOLICHUEM
BEJIMYMH, TPONOPLHOHAIBHOCTHIO BEJIMYHMH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yJIbTaThl pEUICHUs 3aJad C YYETOM OTPAaHUYEHUN, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AuredOpanyeckue BbIpaKeHU

Hcnonp3oBaTh anreOpanvyecKyrd TEPMUHOJOTUIO U CUMBOJUKY, NPUMEHSTH
e€ B mpoliecce 0CBOEHUS y4eOHOT0 MaTepuania.

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



BeimosnHAT  TpeoOpa3oBaHMS — IIENOTO  BBIPAXKEHUS B MHOTOWICH
MIPUBEACHUEM TIOJIOOHBIX CIIAra€MBbIX, PACKPBHITHEM CKOOOK.

BBIOTHATS yMHOXKEHHWE OJHOYJICHA HAa MHOTOWIEH W MHOTOYICHA Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CYMMBI M KBaJpaTa pa3HOCTH.

OCyIIecTBIATh Pa3IOKCHUE MHOTOWICHOB HAa MHOXHUTEIH C TIOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEro MHOXXHTENS, TPYNIIHPOBKH  CIAracMbIX,
pUMEHEHUS (POPMYJT COKPAIEHHOTO YMHOKCHHUS.

[TpumeHsATs peoOpa3oBaHKsi MHOTOWICHOB ISl PEIICHUS Pa3IUYHBIX 3a71a9
U3 MaTeMaTHUKH, CMEKHBIX IPEAMETOB, U3 PEATbHOUN MPAKTHKH.

Hcrnonp30BaTh CBOWCTBA CTEMEHEH C HATypajdbHBIMHM ITOKA3aTEISIMH IS
npeoOpa3oBaHus BHIPAKCHUIM.

YpaBHeHUsS] M1 HEPABEHCTBA

Pemate nuHEWHHBIE ypaBHCHHS C OJHOH TIEPEMEHHOW, MPUMEHSS IpaBuja
IIepexo/ia OT UCXOJHOTO YPaBHEHUS K paBHOCHILHOMY eMy. [IpoBepsTh, sABIseTCS
JIM YHUCJI0O KOPHEM YPaBHCHHUSI.

[TpuMeHATh rpaduIecKre METOIbI IPHU PEIICHUN JIMHEHHBIX YPaBHCHUH U UX
CUCTEM.

[TonOupaTh mpuUMeEphl TMap YWCEN, SBISIOINIMXCS PEIICHHEM JUHEHHOTO
YpaBHEHHUSI C IByMs IIEPEMEHHBIMHU.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH TpaduK JIUHEHHOTO YpaBHEHHUS C
JIBYMsI TIEPEMEHHBIMHU, TOJB3YSACHh TI'PaPUKOM, MPUBOJUTH MPUMEPHI PEHICHUS
YpaBHEHHS.

Pemath cucteMbl IBYX JIMHEWHBIX YpaBHEHUH C IByMs MEPEMEHHBIMU, B TOM
qucie rpaguiecky.

CocTaBisTh U pemaTh JUHEHHOE YpaBHEHHUE WU CHUCTEMY JIMHEHHBIX
YPAaBHEHHI 1O YCJIOBHMIO 3aJladyd, HWHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3aJ1ay¥l TIOJy4YEeHHBIN pe3ybTar.

DyHKIUMN

N3o00paxaTh Ha KOOPJAUHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33 IaHHBIM
KOOpJIMHATaM, JTy4YH, OTPE3KH, HMHTEPBAJIbI, 3aMMCHIBATH YMCIOBBIC MPOMEXYTKH Ha
anredpandeckoM S3bIKE.

OtmedaTh B KOOPAMHATHOW TUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJHHATaM,
cTpouTh Tpaduku TMHEHHBIX QyHKIUN. CTpouTh rpaduk QyHKINHN Y = |X|.

OnuceiBaTh € TOMOIIBIO (PYHKIIUHA HM3BECTHBIE 3aBHCHMOCTH MEXIY
BETMYMHAMH: CKOPOCTh, BpPEMs, PACCTOSHWE, II€HA, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOIUTEILHOCTD, BPeMsi, 00BEM pabOTHI.

HaxonuTe 3HaueHne GpyHKIMY MO 3HAYCHUIO €€ apTyMEeHTa.



[lonumate rpapuyeckuil cnocod NpeACTABICHHMS W aHAIM3a WMH(MOpMAaIuH,
W3BJIEKATh U UHTEPIPETUPOBATH HHPOPMAIUIO U3 TPAPUKOB peaIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K koHmy oOyuenuss B 8 kjacce O0OydYaromuiics TMOJTYYUT CIECAYIOIIHE
MPEIMETHBIE PE3YIIbTATHI:

Yuciaa v BbIYMCICHUS

Hcnonb3oBaTh HavyalbHBIE TPEACTABICHUS O MHOXECTBE JIE€MCTBUTEIIBHBIX
quces IS CPAaBHEHUS, OKPYTJECHUS U BBIUYMCICHUN, U300paXkaTh JEeHCTBUTEIIbHBIC
Yyycia TOYKAMU Ha KOOPAMHATHOU MPSIMOM.

[IpumensTy mnoHsATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTH
KBaJJpaTHbIC KOPHH, HMCIOJIb3YS MPU HEOOXOJUMOCTHU KaJbKYJSTOP, BBIIOIHATH
npeoOpa3oBaHusi BBIPAKEHUM, COJEpIKANIUX KBaJpaTHbIE KOPHH, HCIOIb3YS
CBOWCTBA KOPHEM.

Hcnons30BaTh 3amucu OOJIBIIMX W MAJIBIX YHUCENI C IMOMOIIBIO JIECATUYHBIX
npoOeii u creneHeit uucia 10.

AJire0panvecKne BbIPasKeHH s

[IpyMeHAT, TMOHSATHE CTENEHW C 1EJIbIM  TMOKa3aTeleM, BBINOJHATH
npeoOpa3oBaHus BBIPAKEHUM, COJIEPKAIIUX CTCTICHU C IEJIBIM TTOKa3aTeJIeM.

BbINONIHATE TOXKJIECTBEHHBIE MPeoOpa30BaHUs PALMOHANBHBIX BBIPAKEHUIM
Ha OCHOBE IpaBWJI IEUCTBUI HAJl MHOTOWICHAMH U aJIFeOpanyecKUMHU IPOOSIMH.

PacknaapiBaTh KBaApaTHBIN TPEXUIEH HA MHOXKUTEIU.

[TpumensTs npeoOpa3oBaHusl BEIPAKEHUN I PELISHUs pa3IMYHbIX 3a/1ay U3
MaTE€MAaTHKH, CMEKHBIX IPEAMETOB, U3 PEAJTbHON MPAKTHKHU.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeliHble, KBaJpaTHbIE YpaBHEHUS M PallMOHAIbHBIE YpaBHEHWS,
CBOZSIIMECS K HUM, CUCTEMBI IByX YPABHEHUMU C IByMsI IEPEMEHHBIMH.

[IpoBOoaUTH MPOCTEUIIINE UCCICIOBAHUS YPABHEHUM U CUCTEM YpPABHEHUM, B
TOM YHUCJIE C TPUMEHEHNEM rpadUyeCcKuxX MpeCcTaBiIeHU (yCTaHABINBATh, UMEET
JM ypaBHECHUE WJIM CHUCTEMA YPABHEHUM PELICHUs, €CIM UMEET, TO CKOJBKO, U
npoyee).

[lepexoauTh OT cIOBECHOW (POPMYIMPOBKHU 3amadu K €€ anreOpanveckoit
MOJIEJIA C TIOMOIIBK) COCTAaBJICHUS YPAaBHEHHUs WA CHUCTEMbl YpaBHECHUHU,
MHTEPNPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM 33J1a4M MMOJYYEHHBIA PE3yJIbTAaT.

[IprMeHATP CBOWCTBA YHCIOBBIX HEPABEHCTB ISl CPAaBHEHUsS, OLICHKH,
pelarh JMHEWHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM M MX CUCTEMBI, J1aBaTh
rpauUecKy0 WILTIOCTPAIlMI0O MHOXKECTBAa pEIICHUH HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKIUA



[lonuMats ¥ KCMONAB30BaTh (PYHKIMOHAIbHBIC MOHSTUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUEHMS), OMpEAeisaTh 3HaueHHE (PYHKIUHU IO 3HAYCHUIO
aprymeHTa, OlpeaesaTh CBOMCTBA (PYHKIMU O €€ rpaduky.

Ctpoutb rpapuku 3aeMeHTapHbIX QYHKIUNA BUJA:

y = kiX, y = X2, y = x3,y = x|, Yy = VX, oIucbIBaTh CBOWCTBa YHCIOBON
dbyHkuu no e€ rpaduxy.

K koHmy oOyuenus B 9 kJjiacce OOydYaromMICS TMOJIYYUT CIECAYIOIINE
MpPEeIMETHBIE PE3YJIbTATHI:

Yuciaa v BbIYMCICHUS

CpaBHUBATH U YIOPSIOYMBATH PALIMOHAIBHBIE U UPPAlMOHATIbHBIE YHUCTIA.

Boeimonusate apudmeTndeckue JACHCTBUS C  PAIMOHAIBHBIMU  UYWCIAMU,
codeTrasl YCTHbIE U TIUCbMEHHBbIE TMPUEMBI, BBHITIOJHITh BBIUMCICHUS C
UPPALMOHATIBHBIMYU YHUCIIAMH.

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

OKpyrJIsSITh  IGUCTBUTEIBHBIC YHUCJIA, BBINOJIHATH TPUKUIKY pPe3yibTaTa
BBIYHCJICHUH, OIICHKY YMCJIOBBIX BBIPAKEHUIM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemate nuHEiHbIE W KBaJpaTHbIE YPaBHEHUS, YPaBHEHUSA, CBOJISIIMECS K
HUM, TIpOCTEeHIIINe TPOOHO-PAIMOHATFHBIE YPaBHEHUS.

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

PemaTte TeKkcTOBBIE 3ajauyM aiareOpamvyeckuM CrmocoOOM C  MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS UM CUCTEMBI JBYX YPABHEHUH C JBYMS IEPEMEHHBIMU.

[IpoBOaUTH MPOCTEUIIINE UCCICIOBAHUS YPABHEHUM U CUCTEM YpPABHEHUM, B
TOM YHUCJIE C TPUMEHEHHEM rpaduyecKux MpeacTaBiIeHU (yCTaHABINBATh, UMEET
Y ypaBHEHUE WIM CHCTEMA YpPAaBHEHUM PEIICHHS, €CIIM UMEET, TO CKOJIbKO, U
npoyee).

PemaTte nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pelieHrne HepaBeHCTB Ha YMCIOBOW MPSIMOM, 3alUCHIBATh PEUIEHHWE C MOMOILIBIO
CHUMBOJIOB.

Pemlatb  cucremMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMbl  HEpPAaBEHCTB,
BKJIIOYAIOIIME KBAJAPATHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBbI
HEPABEHCTB Ha YUCJIOBOI MPSIMOM, 3aMKUCHIBaTh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUU PA3IMYHBIX 3a7a4.

DyHKIUHA

PacrioznaBaTh GyHKIMHM HM3YYeHHBIX BUIOB. [lokas3piBaTh CXeMaTHYECKU

pacIoioXeHHe Ha KOOPIWHATHOW TUIOCKOCTH IpadukoB GyHKIWH Buaa: Y = KX, Y



=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT
3HauYeHUN KO3 (PUIIMEHTOB, ONUCHIBATh CBOMCTBA () YHKLIHA.

Crpoutb U M300paxkaTb CXEMAaTHYECKH I'pa@UKU KBAaJApPAaTUUHBIX (DYHKIMIA,
OMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIUHI MO UX Tpadukam.

Pacno3naBaTh KkBajpaTuyHyro (QyHKLIHIO 11O (popmysie, MPUBOAUTH HMPUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peabHOM KU3HU, QU3HKH, TEOMETPHUH.

YucioBble M0CJI€10BATEIbHOCTH W MPOTrPeccuu

Pacnio3naBaTh apumeTHUECKyl0 M TE€OMETPUYECKYI0 NpPOrpeccud MpH
pa3HbIX croco0ax 3aJaHusl.

BbInoNIHATS  BBIYMCIIEHUS C  HUCHOJb30BaHMEM (opMya N-ro 4jeHa
apu(pMETHUYECKON U FTeOMETPUUYECKON IPOrPECCH, CYMMBI MEPBHIX N YIEHOB.

N300pakath wieHbl MOCIEIOBATEIbHOCTH TOYKAMU HA KOOPIAUMHATHOM
IUIOCKOCTH.

Pematps 3agaun, CBA3aHHBIE C YKCIOBBIMH IOCJIEIOBATEIHLHOCTAMH, B TOM
YHClie 3a/la4d U3 PeajbHOM JKU3HU (C UCIOJIb30BAHUEM KaJIbKYISTOPA, HU(PPOBBIX
TEXHOJIOTHIA).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpaXCHHA https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 5 0



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 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 q .K 1
ncia v BeranciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 15 1 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 1
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 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

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Uucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YwucnoBsie MOCIIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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 IJI11 YYEHUKA

7 KJIIACC
» Anre6pa (B 2 yactax), 7 knacc/ Yactes 1: Mopakoud A.I'.; Yacts 2:
Mopakosuu A.I'. u ngpyrue, nox penakuuein Mopakosuua A.I'., OOmecTBo €
OorpaHn4eHHON 0TBETCTBEHHOCTHIO « 1O MHEMO3MHA»

8 KVIACC
* AnreOpa (B 2 yactsx), 8 kinacc/ Hacte 1: Mopakosuu A.I'.; Yacts 2:
Mopakosuu A.I'. u ngpyrue, noj penakuueir Mopakosuda A.I'., OO1ecTBo €
orpaHnyeHHoi 0TBeTCTBEHHOCThIO « 1Ol MHEMO3HNHA»

9 KITIACC
» Anrebpa (B 2 yactsx), 9 kinacc/ Yactes 1: Mopakosuu A.T'.; Yacts 2:
Mopakosuu A.I'. u ngpyrue, noj penakuueir Mopakosuuda A.I'., OO1ecTBO €
orpaHnyeHHoi oTBeTcTBEHHOCThIO « 1Ol MHEMO3HNHA»

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

7 KJIACC

Anrebpa 7 knmacc. Metoauueckoe mocooue aist yuutens, A.I'.MopakoBud
M.:Muemo3una,2012r

A.T. Mopakosuuy, E. E. Tynpunnckas Anre6pa: TeCThI 111 7-9 KIaccoB
o01eo0pa3oBaTeNbHBIX yapexaeHui. - M.: Maemosuna, 2016

Anrebpa 7 kiacc. CaMoCTOsITeIbHBIE PaOOTHI IS YUAITUXCS
obmreoOpaszoBarenbHbIX yupexaennid. JI.A. Anekcanaposa
M.:Muemo3una,2015r, FO. I1. Jyxaumes, E. E. Tynsuunckas Anrebpa. 7
KJIACC: KOHTPOJBHBIE paOOTHI T 00IIe00pa30BaTENbHBIX YUPEK JACHHUH. - M.:
Mmuemo3suna, 2018.

8 KJIACC

Anrebpa 8 kiacc. Metoauueckoe nocodue anst yuurens, A.I'.MopakoBuu
M.:Muemo3una,2012r

A.T. Mopnkosuy, E. E. Tynpunackas Anrebpa: TecTsl 11 7-9 kiaccoB
o0mreoOpazoBaTenbHBIX yupexaeHui. - M.: Muemosuna, 2016

Anreopa 8 knacc. CaMocTosiTeIbHbIE paOOThI 1JI y4alUXCs
oO1reoOpa3oBarenbHbIX yupexaeHui. JI.A. Anexkcannposa
M.:Muemo3una,2015r, FO. I1. Jyanuusiy, E. E. Tynsunnckas Anreopa. 8



KJIacC: KOHTPOJIbHBIE PA0OTHI JJIs1 00111€00pa30BaTENbHBIX YUpPEK " NCHUH. - M.:
MmuemosuHna, 2018.

9 KJIACC

Anrebpa 9 knacc. Metonuueckoe nocobue st yuurens, A.I'.Mopakosuy
M.:Muemo3una,2012r

A.T. Mopnkosuy, E. E. TynpunHckas Anredpa: TecTsl 11 7-9 KiiaccoB
o011e00pa3zoBaTeNbHBIX yupexaeHui. - M.: Maemosuna, 2016

Anre6pa 9 knacc. CamocrosiTenbHbIe pa0OTHI TS yHaIIUXCs
oO1reoOpa3zoBarenbHbIX yupexaenuid. JI. A. Anekcanaposa
M.:Muemo3una,2015r, FO. I1. yaaunsd, E. E. Tynsuunckas Anredpa. 9
KJIACC: KOHTPOJIbHBIE pabOoThI AJi 00111€00pa30BaTeNbHbIX YUPEK IeHU. - M.:
MmuemosuHa, 2018.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

7 KJIACC

Poccuiickas snektponnas mkosa. https://resh.edu.ru/ «Vau.py» — https://uchi.ru/
«Sunexc. Yueouux» https://education.yandex.ru/home/ «IKmace» . https://www.yaklass.ru/
doxkchopn https:/[foxford.ru/about

«Cupuyc. Onnaiin» . https://edu.sirius.online

http://www.fipi.ru - mopran uHGOPMAITHOHHOM TOIIEPIKKH

https://resh.edu.ru/subject/17/8/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-
b6e76faffe3d/?interface=pupil class[]=49 class[]=50 class[]=51 subject[]=16
http://school-collection.edu.ru/catalog/rubr/7ae3b7e4-0a01-01b2-01d4-

8209d17a43ff/?interface=pupil class[]=49 class[]=50 class[]=51 subject[]=16

8 KVIACC

Poccuiickas snekTponHas mmkosa. https://resh.edu.ru/

«Yuu.py» — https://uchi.ru/

«Sunexc. Yueouuk» https://education.yandex.ru/home/ «SIKmaccy . https://www.yaklass.ru/
doxkchopn https://foxford.ru/about

«Cupuyc. Onnaiiny . https://edu.sirius.online

http://www.fipi.ru - mopran uHGpOPMAIMOHHOM TOAIEPIKKU

https://resh.edu.ru/subject/17/8/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-
b6e76faffe3d/?interface=pupil class[]=49 class[]=50 class[]=51 subject[]=16
http://school-collection.edu.ru/catalog/rubr/7ae3b7e4-0a01-01b2-01d4-

8209d17a43ff/?interface=pupil class[]=49 class[]=50 class[]=51 subject[]=16

9 KJIACC

Poccuiickas snekrponnas mkomna. https://resh.edu.ru/ «Yuum.py» — https://uchi.ru/
«SIunekc. Yueonux» https://education.yandex.ru/home/ «SIKmace» . https://www.yaklass.ru/



doxcdopn https://foxford.ru/about

«Cupuyc. Onnaiiny . https://edu.sirius.online

http://www.fipi.ru - mopran uHMpOPMAIMOHHO MOIICPIKKH
https://resh.edu.ru/subject/17/8/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-
b6e76faffe3d/?interface=pupil class[]=49 class[]=50 class[]=51 subject[]=16
http://school-collection.edu.ru/catalog/rubr/7ae3b7e4-0a01-01b2-01d4-

8209d17a43ff/?interface=pupil class[]=49 class[]=50 class[]=51 subject[]=16
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