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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,
CpaBHMBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHO OOOCHOBBIBATH CBOW JICHCTBHS W BBIBOJBI,
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 3aHHUMAIOT COAEP)KATEIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepKaTelbHO-METOAMYECKIX
JMHUN pa3BUBAETCS HA MPOTSDKEHUH TPEX JIET U3YyUCHHS Kypca, B3aUMOICHCTBYSI 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 nuHMM «YUucna ¥ BBIYMCICHUS» CIYXHT OCHOBOHM 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 OOIIEero 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
ABJIGHUA peajbHOro Mupa. B 3agaunm oOyueHuss anredbpe BXOASAT 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 TBOPYECTRY.

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 OOyYaromimxcs
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 IMjaHy B 7-9 Kkiaccax u3y4yaeTcs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueO6HOro kKypca «Anredpa» orBoautcs 306 yacoB: B 7 kimacce
— 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 apyroi. I[loHsiTHE palMOHAIBLHOTO YMCIA, 3alKCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHb C HaTypajbHBIM [IOKa3aTeJNEeM: 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
dopmyibl. 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 MHOrousieHa. Clo)KeHue, BhIYUTAHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWsA, IMpaBuiia MPeoOpa3oBaHUs ypaBHEHWS,
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 IBYMS MEpEeMEHHBIMHU U ero rpaduk. Cuctema IByxX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOIIBIO
CHCTEM YPABHEHUM.



DyHKUUH

Koopaunara Toukn Ha npsiMmoit. YucnoBsle TpOMeEKYTKU. PaccTosiHue Mexny
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopausHat, ocu OX u Oy. AOcuucca U opauHaTa
TOYKHM Ha KOOpJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbIXx 3aBUcuMocTel. llonatue ¢ynkuun. I['paduk
¢ynxuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dynkunn
y = |X|. I'paduueckoe peiieHre ITHHEHHBIX YPaBHEHHH W CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KUIACC

Yucaa v BbIYMCICHUS

KBampatheiii kopeHb u3 uymucna. [loHsitTue 00 uUppalMOHATIBLHOM 4YHUCIE.
JlecaTuunble TPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHIESCKUX
KBa/IPATHBIX KOPHEHW M UX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

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

AJire0panvecKkue BbIPasKeHHU s

KBagpaTHblii  TpE€XwieH, pa3JIOKEHHE  KBaJpaTHOTO TPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO aireOpandeckoi apoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanronanbHbIe BRIpOXKEHUS 1 KX TTPe0Opa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUSI.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[IpocTeiimue ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas nHTEpHpeTallvs YpaBHEHUN C ABYMsI IEPEMEHHBIMA M CHUCTEM
JIMHEMHBIX YPAaBHEHUW C JABYMs NEpPEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHENHBIX YPABHEHUH C IByMs [IEPEMECHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJAHOM MEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJTHON NMEPEMEHHOM.

DyHKIUA

[Tonsitne ¢ynkmuu. OOIacTh OmMpeneNeHrus W MHOXKECTBO 3HAYCHHM
dbynkuun. CriocoObl 3aaHus PYHKIIUM.



I'padpux ¢ynkuuu. YUrenune cBoiicTB ¢yHKuMu no e€ rpaduxy. Ilpumeps
rpadukoB GyHKUHA, OTPa)KAIOLIUX PeaJTbHbIE POLECCHI.

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

9 KUIIACC

Yucia v BbIYMCICHUS

PanmonanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OSCKOHECUHbBIC
JecATUYHbIE IpoOou. MHOXKECTBO JEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIA
KaKk OECKOHEYHBbIE JeCSITUYHBbIE IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICMCTBUTEIBbHBIX YUCEII U KOOPAUHATHOW MIPSIMOM.

CpaBHeHUE JIEMUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpA, JJIUTEIBHOCTH TIPOILIECCOB B
OKpPY’KaroIIeEM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEJIIMYMHBI, TOYHOCTh NMpUOIMxKeHus. OKpyrieHue
yuces. [Ipukuka v oleHkKa pe3yabTaToB BHIUYMCICHU.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHeHHE. Pemenne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBangpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penieHuss ypaBHEHUN TPETbEH U YETBEPTOU
CTEINEHEW pa3IoKEHUEM Ha MHOKUTEIH.

Pemenne npoOHO-palMoHaIbLHBIX ypaBHECHHH. PelreHue TEKCTOBBIX 3adad
anreOpanyecKuM METOOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienune cucrem OBYX
JIMHEWHBIX YPABHEHHH C ABYMs IEPEMEHHBIMU. Pellienue cucteM IByX ypaBHEHHH,
OJIHO W3 KOTOPHIX JIMHEHHOe, a Jpyroe — BTOpoil ctemeHu. ['padudaeckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. Pemenue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHoW. KBaapaTHele HepaBeHCTBa.
I'paduueckass wHTEpmpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

DyHKIUN

KBagpatnunas ¢ynaknusa, e€ rpaduk u cBoiicTBa. [lapabGoma, KoopauHATHI
BEpLIMHBI TapadoJibl, 0OCb CAMMETPHUU Mapa0oJIbI.



Ipaduxu pyrxumit: Y = kx, y = kx + b, y = kix, y =x3, y =X, y = [x|, 1t ux
CBOMCTBA.

YucaoBble NOCTEI0BATEIbHOCTH U NPOrpeccuu

[lonsiTHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IOCIIEIOBATEIBHOCTH
pEKYppeHTHOI popMynoi u Gopmysoit N-ro uieHa.

Apudpmernyeckas U reomerpuueckas nporpeccud. dopmynsl N-To uieHa
apu(pMETHIECKON U FTE€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBBIX N YJIEHOB.

N300pakeHne YiIeHOB apu(PMETHUYECKOM U TEeOMETPUYECKOW MpOorpeccuit
TOYKAMU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHWHBIM M DKCIOHEHIMAJIbHBI POCT.
Ci1oHBIE IPOLICHTBHI.



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

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYECKOe BOCTIMTAHUE:

OpOsIBIGHHUEM HHTEpeca K TMPOIUIOMY M  HACTOALIEMY pPOCCUHUCKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MaTEMaTUKOB M POCCHICKON MaTeMaTHU4eCKOW IIKOJIbI, K HCIOJb30BAHUIO ATHX
JOCTHXKEHUH B IPYTUX HayKaX U NPUKIAJHBIX cPepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacCTHE B PEIICHUM NPAKTHUYECKUX 3a7a4y
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUAYATBLHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
NEATEeNIbHOCTH, ATANoOB €€ Pa3BUTHUS M 3HAUYUMOCTU Uil PA3BUTHUSA LIMBUIIM3AIUH,
OBJIQJICHUEM SI3IKOM MAaTE€MAaTHKHA M MaTeMaTH4YEeCKON KyJIbTYpOil Kak CpelICTBOM
MO3HAHUSI MHpA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMHU HCCIEI0BATEIbCKOMN
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, GOPMHPOBAHHME KYJbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKa peQICKCUM, TPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

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

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UJIEU, TIOHATHS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIlMI0 KaK BBI30B, TPEOYIOUIMHA KOHTPMEpP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJornyeckue JeicTBUA:
® BBUIBISITh M XapaKTEPH30BaTh CYIIECCTBEHHBIE MPU3HAKHM MATEMATHYECKHUX
OOBEKTOB, TOHSATHUH, OTHOIICHWH MEXAY TOHATHAMH, (HOPMYIUPOBATH
ompeieNICHHsI TIOHITHH, YCTaHABIMBATh CYIISCTBEHHBIN MPHU3HAK KiaccH(puKammm,
OCHOBAHMS 711 0000IIEHNS U CPAaBHEHUSI, KPUTEPUM TIPOBOJUMOIO aHAJIN3a;
® BOCOpPUHUMATh, (QopMmynupoBaTb U  MOPeoOpa3OBBIBATH  CYKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbBIC, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;
®  BBIBIISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H u
MpoTUBOpeurs B (pakTax, JaHHBIX, HAOMIOACHUSIX W YTBEPKACHUSX, MpesjiaraTb
KPUTEPUU JJI BBIABICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;



e JleJlaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEAYyKTUBHBIX U
MHIYKTUBHBIX YMO3aK/IIOUECHUN, YMO3AKIIFOYEHHUN 110 aHAJIOTUU;

e pa3dupaTh JOKa3aTeJbCTBA MATEMAaTHUYECKUX YTBEPXKACHUHN (MpsAMblE U OT
MPOTUBHOIO), NPOBOAUTH  CAMOCTOSITEJIBHO  HECJOXKHBIE  JIOKa3aTelIbCTBa
MaTeMaTu4eckux (hakTOB, BBICTPAMBATH ApTryMEHTAILMIO, MPUBOAUTH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BpIOMpaTh crnocod pemieHus ydyeOHOW 3amauu (CpaBHUBATh HECKOIBKO
BApUAHTOB  PEIICHUS, BbIOMpaTh Haubojee  MOAXOMAUMA ¢ YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBaTeibcKue 1eCTBUA:

o UCIIOJIb30BaTh  BOMPOCHl KAaK  MCCIEOBATEIbCKUA HMHCTPYMEHT
No3HaHus, GOPMYIUPOBATH BOIMPOCH], PUKCUPYIOIINE MPOTUBOpPEUYUE, MpodiieMy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

o IPOBOAUTH IO CaMOCTOSITENIBHO COCTABIIEHHOMY IIJIaHY HECJIOMHBIH
HKCIIEPUMEHT, HEOOJbIIOE UCCIEIOBAHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEH
MaTEMaTUYECKOT0 OOBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;

o CaMOCTOATENHHO  (OPMYTUPOBATH OOOOIIEHUS U  BBIBOJABI IO
pe3yibrataM  TPOBEIEHHOTO  HAOJIOJEHUs,  HCCIEOBaHHUsS,  OICHUBATh
JIOCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 0000IIECHUH;

o IPOrHO3UPOBATH BOZMOXHOE Pa3BUTHE MPOIECCA, a TAKKE BbIJIBUTATH
IPEINOJIOAKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

® BBIIBISITh HENOCTATOYHOCTh M U3OBITOYHOCTH HMHGPOPMAIMH, JAHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

e BpIOMpaTh, AaHAIM3UPOBATH, CHUCTEMATH3UPOBATH M HHTEPIPETHPOBATH
UHGOPMAIINIO PA3ITMYHBIX BUAOB U (POPM IIpeICTaBICHUS;

e BpIOUpaTh GopMy mpeAcTaBiIeHUS UWHOOPMAIMM U WUIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMU, TuarpaMMaMy, HHOM rpadukoi U uX KOMOMHALIUSAMU;

® OlEHUBAaTh HAAEKHOCTH HHGOPMALUMU MO KPUTEPHUSIM, MPEaSIOKEHHBIM
YUUTENEM WIH CPOPMYIHUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHA:
® BOCIpPUHUMATh U (POPMYIUPOBATH CYKAECHUS B COOTBETCTBUU C YCIOBUSMU
U UEeIsIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS MO XOIYy PELICHUs 3aJa4H,
KOMMEHTUPOBATH MOJIYYECHHBIN PE3YJIbTaT;
® B X0/€ OOCYXKJEHHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOUl TEMBI,
npoOJjieMbl, pelIaeMoil 3ajaud, BBICKA3bIBaTh WJCH, HAIEJICHHbIE HAa TOUCK



pELICHUs], COIMOCTAaBIATh CBOM CYXACHHUS C CYXICHUAMH JIPYTUX YYaCTHUKOB
auanora, oOHapyKMBaTh pa3liMuyue U CXOACTBO MO3UIMH, B KOPPEKTHOH (opme
(opMynHpOBaTH Pa3HOTIACHUS, CBOM BO3PAKEHUS;
® [PEJCTaBIATh PE3yJbTaThl PEIICHUS 3a]1aul, SKCIIEPUMEHTA, UCCIIEOBaHUS,
MPOEKTa, CaMOCTOATENbHO BBIOMpPATh (OpMAT BBICTYIUIEHHS C Y4YETOM 3ajaad
MPE3EHTAlMU U OCOOEHHOCTEN ayAUTOpHUH;
® [IOHMMATh M MCHOJb30BATh MPEUMYIIECTBA KOMAHIHON U MHIUBUIYAJTIbHOU
paboOTHI NP PEIICHUN YIEOHBIX MATEMATHUYECKUX 3a]1a4;
® [PUHHUMATH LI€JTb COBMECTHOM NEATEIbHOCTH, IJIAHUPOBATH OPraHU3ALMIO
COBMECTHOW paloThl, pacrpeaesarh BUAbl padOT, JOroBapUBaThCs, OOCYXAATh
poILIecC U pe3yJbTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX JIIOJICH;
® y4yacTBOBaTh B TIpYNNOBbIX ¢opmax paboTel (0OCyXKIaeHus, oOMeH
MHEHHUSIMH, MO3TOBBI€ IITYpPMbl M JAPYTU€), BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPJMHUPOBATh CBOU JACHCTBUS C APYTUMH UJI€HAMU KOMAaHJbl, OLEHUBAThH
KayecTBO CBOETO BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIHPOBAHHBIM
y4aCTHUKaMU B3aHUMOJICHCTBHUS.
PerynsiTuBHbIe yHHBepcaibHbIe YUeOHbIe AeilicTBUS
Camoopranusanus:
® CaMOCTOATEILHO COCTAaBJSATH IUIAH, aJTOPUTM peIIeHUs 3aaaud (WId ero
4acTh), BBIOMPATh CMOCOO pemieHuss ¢ Yy4ETOM MMEIOUIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaPUAHTHI
pelieHnii ¢ y4éToM HOBOM MHGOPMAIIUH.
CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJIEKT:
® BJAJIETh CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIA TMpoIlecca U pe3ysibraTa
pElIeHHs] MaTeMaTHYeCKOM 3a/1auu;
® TIPEIBHUIIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUH 3a/1auH,
BHOCUTh KOPPEKTUBBI B JEATEIHLHOCTH HAa OCHOBE HOBBIX OOCTOSITEIIBCTB,
HaWJICHHBIX OMUOOK, BHISIBICHHBIX TPYIHOCTEH;
® OILICHMBATh COOTBETCTBUE pe3yJibTaTa JAEATEIbHOCTH IOCTABICHHOM LIEIU U
YCIIOBHSAM, OOBACHSTh IPUYMHBI JOCTHIKEHHS NN HEJOCTHIKEHUS L€, HAXOAUTh
omunOKy, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATDI

K koniy oOydenus B 7 Kjacce OOydYarOUIUMCS TMOJYYUT CIEAYIOIINE
MpeIMETHBIE PE3YIbTaThI:

Yucsa v BbIYUCICHUS

BeimosHATh, codeTass yCTHBIE M THChbMEHHBIE NPUEMBI, apu(METHUECKHUE
TEUCTBUS C PAIMOHAJILHBIMU YHCIIAMH.



HaxoauTe 3Ha4YeHMs] YHUCIOBBIX BBIPAKEHHH, MPUMEHSTh pPa3HOOOpa3HbIE
CrocoObl U MPUEMBI BBIUYMCIECHUS 3HAUEHHUI TPOOHBIX BBIPAXKEHUHM, COAEPKAIIMX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTs OT 0fHOM (HOPMBI 3aMHCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YIOPSIOYMBATH PALIMOHAIBLHBIE YHCTIA.

OKpyIJsTh yncna.

BhINOTHATS TPUKUJIIKY U OIIEHKY Pe3yJibTaTa BHIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BbIpaKEHUW. BBIMOMHATH NEUCTBUS CO CTEMEHSIMHU C HATypaJbHBIMU
MOKa3aTEeJSIMHU.

[IpuMeHsAT,  MpU3HAKU  JEIUMOCTH,  pa3jioKeHUE Ha  MHOXKHUTEIH
HaTypaJbHBIX YHUCE].

PemaTe NpakTUKO-OpUEHTHPOBAHHBIE 3a7a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOMOPIMOHATBHOCTBIO BEJIWYUH, NPOIEHTAMHU, HHTEPIPETUPOBATH
pE3yNbTaThl pelIeHus 3a7a4 C y4€TOM OrpaHUYEHHUM, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX O0OBEKTOB.

AJire0panyvecKne BbIPasKeHH s

Hcnonb3oBaTh anreOpanvyecKkylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NPUMEHSTH
e€ B Ipoliecce OCBOCHHs Y4eOHOTro MaTepuaia.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPAKEHMHM NpPU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BoeimonHaTe  mpeoOpa3oBaHUS  IEIOr0  BBIPAXEHUS B MHOTOYIEH
IPUBEICHUEM TI0JIOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOKEHUE OJIHOWIEHA HAa MHOIOYJIEH M MHOIOWJIEHa Ha
MHOTOWIEH, TPUMEHATH (OPMYIIbI KBapaTa CyMMBI U KBaJpaTa Pa3HOCTH.

OcyIiecTBIsATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C IOMOIIBIO
BBHIHECEHUS 3a CKOOKM OOIIEro MHOMHWTENS, TPYNIHUPOBKH CIAracMbiX,
npuMeHeHUs1 GOPMYIT COKPAIIEHHOTO YMHOKEHHUS.

[TpumensaTs npeoOpa3oBaHMsi MHOTOWICHOB JIJISl PEIICHUS Pa3IUYHBIX 33724
13 MaTEMAaTHUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON IPAKTUKHU.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IIOKA3aTEJSIMH IS
peoOpa3oBaHUs BBIPAKCHHM.

YpaBHeHUs] U HEPAaBEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOM IMEPEMEHHOW, NMPUMEHSs NpaBUiia
nepexojia OT UCXOJAHOTO YPaBHEHUS! K paBHOCUILHOMY emy. [IpoBepsTh, siBiseTcs
JIM YUCJIO KOPHEM YpPaBHEHUSI.

[TpumensTh rpaduueckue METOJIbI MPU PEIICHUH JTUHEUHBIX YPABHEHUUN U UX
CUCTEM.



[TonOupaTh mnpuMepsl Tap YWCEN, SBIAIOMIMXCA PEIICHHEM JHUHEHHOTO
YpaBHEHUS C IBYMsI TICPEMCHHBIMU.

CtpouTh B KOOPAMHATHOW IUTOCKOCTH TpaduK JWHEHHOTO YpaBHEHHUS C
JIBYMsSI TICPEMEHHBIMHU, TOJB3YSACHh T'PAaPUKOM, MPUBOIUTH MPUMEPHI PEIICHUSI
yYpaBHCHHSI.

PemaTth cucTeMbl IBYX JIMHEWHBIX YPaBHEHUH ¢ IBYMS MICPEMEHHBIMH, B TOM
quclie rpauuecKu.

CocTaBnaTh W pemiath JTWHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
ypaBHEHUI 1O YCIOBHIO 3aJa4yd, WHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4M MOJIYYCHHBIA Pe3yNbTaT.

DyHKUUHA

N300paxaTh Ha KOOPUHATHOHN MPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATAM, JIYYH, OTPE3KH, HHTEPBAJIbI, 3aITUCHIBATh YUCIIOBBIC TPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OtmedaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJMHATaM,
CTpouTh rpaduku TUHEHHBIX QYyHKIUN. CTpouTh rpaduk QyHKIMHN Y = [X|.

OnuceiBaTh € TOMOINBIO (QYHKIMHA HM3BECTHBIC 3aBHCHMOCTH MEXIY
BEJIMYMHAMH: CKOPOCThb, BpPEMs, pAacCTOSHHUE, II€HA, KOJIMYECTBO, CTOMMOCTH,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

HaxonuTe 3HaueHue QpyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTe rpaduyeckuil cmocod MpeACTaBICHHUS W aHalM3a WHOOpMAaIH,
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMAIIUIO U3 TPA(QUKOB PEAIbHBIX MTPOILIECCOB
Y 3aBUCUMOCTEH.

K xoHmy oOyuenus B 8 kJjacce OOyYarOmMICS TMOIYYUT CIICAYIOIIHE
IIPEIMETHBIE PE3yTbTATHI:

Yucia 1 BHIYUCICHUSA

Hcnonb3oBaTh HayallbHBIE MPEACTABICHUS O MHOXXECTBE JIEHCTBUTEIBHBIX
quCell JUIsl CPAaBHEHUSI, OKPYTJICHUS U BBIYMCICHUH, M300pakaTh NEWCTBUTEIbHBIC
YyCila TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpumeHsaTs MOHATHE apUPMETUYECKOTO KBAJIPaTHOTO KOPHS, HAXOIUTH
KBaJIpAaTHBIE KOPHU, HCIIONB3YS TPH HEOOXOAUMOCTH KAIBKYJIATOD, BBIMOIHITH
npeo0pa3oBaHusl BBIPAKEHUH, COAEP)KAIIUX KBAJApPATHBIE KOPHH, HCIOJIb3YS
CBOWCTBA KOPHEMN.

Hcnonp3oBaTh 3amucu OOJBIIUX W MAJBIX YUCENT C MOMOIIBIO JTECITHYHBIX
npoOeii u creneHeit uncia 10.

AuredOpanyeckue BbIpaKeHUA

[IpuMmeHsAT, TOHSATHE CTENEeHW C TIENbIM [OKa3aTelieM, BBITIOIHATH
mpeoOpa3oBaHus BEIPAKCHHMA, COACPIKAIINX CTETIEHHU C TETBIM MTOKa3aTeIIeM.



BbINOTHATh TOXKIIECTBEHHBIE MPEOOPA30BAHMS PAlMOHATILHBIX BBIpaKECHUN
Ha OCHOBE MPaBWJI JEUCTBUIN HAJl MHOTOUJIEHAMH U alre0pandyecKuMu Apo0sMHu.

PackitanpiBaTh KBapaTHBIN TPEXWIEH HA MHOKUTEIU.

[TpumensTh peoObpa3zoBaHus BHIPAKECHUM SISl pEUICHUS Pa3IUYHBIX 3a7a4 U3
MaTeMaTUKU, CMEXXHBIX MTPEAMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUS ¥ HEPABEHCTBA

Pemiate nuHeliHbIe, KBaJpaTHbIE ypaBHEHHUS M pallMOHAJIbHBIE YpaBHEHWS,
CBOJISILIIMECS K HUM, CUCTEMBI IBYX YPaBHEHHU C IBYMs IEPEMEHHBIMH.

[IpoBOANTH TIpOCTEHIIINE HUCCICIOBAHUSI YPABHEHUNM M CUCTEM YpPaBHEHUH, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIMBATh, UMEET
U ypaBHEHUE WIM CHCTEMa YPaBHEHHUU PEIICHMs, €CJIM UMEET, TO CKOJIbKO,
npouee).

[lepexonuth OT ciIOBECHOUW (OPMYIMPOBKU 3a7aud K €€ ajredpandeckoun
MOJCIH C TIOMOIIBIO COCTaBJICHHS ypaBHEHUS WJIM CHUCTEMbl YpPaBHEHHUM,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYCHHBIN pe3yJbTar.

[IpuMeHsTH, CBOWCTBA YMCIIOBBIX HEPABEHCTB /IS CPAaBHEHUS, OIICHKH,
pemaTh JUHEWHbIE HEPABEHCTBAa C OJIHOM IMEPEeMEHHOW M WX CHUCTEMBI, JaBaTh
rpauyYecKy0 WJUTFOCTPAIlUI0 MHOXKECTBa pEIICHUH HEpPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUUMA

[lonumaTe ¥ UCIONB30BaTh (DYHKIIMOHAIBHBIE TOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUYEHMsI), ONpENeNsITh 3HaueHHe (YHKUUM O 3HAYCHHUIO
aprymeHTa, OlpeaeNaTh CBOMCTBA (PYHKIIMU 1O €€ rpaduKy.

CrtpouTth rpaduKu JIeMEHTaApHBIX (PYHKIINHA BUAA:

y = kiX, Yy = X2, ¥y = x3y = X, Y = VX, oIuchIBaTh CBOWCTBA YHCIOBO
dbyakuM 1o e€ rpaduxy.

K koHmy oOyueHus B 9 kJjacce OOYyYarOIMMICS TOIYYUT CICAYIOIIHE
MIPEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BBIYUCICHUSA

CpaBHUBATh U YIOPSAIOUYMBATH PALlMOHATIBHBIE U UPPAIlMOHAIbHBIE YHCIIA.

BeimonHaTh  apudMeTHdyecKue JEeUCTBUS C PAlMOHAIBHBIMU  YHUCJIAMH,
coueTrasl YCTHbIE UM TIMCbMEHHBIE TMPUEMBI, BBIIOJHATH BBIYUCICHUS C
UppaIMOHAIIBHBIMU YUCIIAMU.

Haxonute 3HadeHus CTENEHEH C LEIbIMH IOKa3aTeisiIMU W KOPHEW,
BBIYUCIISITh 3HAUEHUSI YUCTIOBBIX BBIPAKEHUI.

OKpyryisiTh JI€MCTBUTENBHBIE YHUCJA, BBINOJIHATH NPUKUIKY pe3yibTaTa
BBIUYKCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKCHHUIM.

YpaBHeHU 1 HEPABEHCTBA



Pewrate nuHeEVHBIE M KBaJpaTHBIE YPABHEHMS, YPAaBHEHUS, CBOIAIIMECS K
HUM, IpOCTENIINE APOOHO-PALIMOHATIbHBIE YPaBHEHUS.

Pemate cucrteMsl ABYX JIMHEHMHBIX YPaBHEHHUW C ABYMS IEPEMEHHBIMU U
CUCTEMBI JIBYX YPAaBHEHHUH, B KOTOPBIX OJHO YPABHEHHUE HE SBIISIETCS JTUHEHHBIM.

Pemiath TekcTOBbIE 3ajauM  alreOpamdeckKuM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS WUJIM CUCTEMBI JBYX YPABHEHUH C JBYMs IEPEMEHHBIMMU.

IIpoBOAUTE NIPOCTEUIINE UCCIIENOBAHNS YPAaBHEHUNW U CUCTEM YpPaBHEHHUM, B
TOM YHUCJIE C TPUMEHEHUEM rpauyecKux MpeacTaBiIeHuil (ycTaHaBIMBATh, UMEET
Y YpaBHEHUE WJIM CHCTEMA YPAaBHEHHMH PEILICHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTh
pelIeHne HEPAaBEHCTB HAa YMCIOBOW MPSIMOM, 3alMCBHIBATh PELIEHHWE C MOMOILBIO
CUMBOJIOB.

Pemlatb  cucremMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBAJpPaTHOE HEPAaBEHCTBO, M300pakaTb pEIIEHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOW MPSIMOM, 3aMUCHIBATH PELICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIIEHUU PA3JIMYHBIX 3a7a4.

DyHKUUMA

Pacno3HaBaTh (yHKIMM H3yuyeHHBIX BUIOB. [loka3biBaTh CXeMaTHUYECKU

pacrosoKeHHe Ha KOOPIHHATHOMN TIOCKOCTH TpadukoB GyHkumil Buga: y = KX, Yy
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HAYCHHUH KOA(PPHUIIMEHTOB, OMMCHIBATH CBOMCTBA (DYHKIIHHA.

Crpouth ¥ HU300pakaTh CXeMaTHUYeCKH TpaduKy KBaJAPATUYHBIX (DYHKITHMH,
OIMKCHIBATh CBOWCTBA KBAJPATUYHBIX (PYHKIUH 1O UX Tpadukam.

PacnioznaBaTh kBagpaTnyHyro QyHKIHIO 1O (opmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIIUN U3 peaTbHOU KU3HU, PUZUKH, TEOMETPUH.

YmnciioBbIe MOCTIEA0BATEIbHOCTH M MPOrPecCuu

PacrioznaBaTh apuMeTHUYECKYyI0 W TEOMETPHUYECKYI0 TPOTPECCUU TMpH
pa3HbIX crlocobax 3aaaHusl.

BbIMONHATS  BBIYHCICHHUS C HUCHOJb30BaHWEM (opMyn N-ro  dieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI MIEPBHIX N YJICHOB.

N300pakath YiI€HBI TOCIEIOBATEIHPHOCTH TOYKAMU Ha KOOPJIWHATHOMN
MJIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIE C YHUCJIOBBIMHM MOCIEIOBATEILHOCTAMH, B TOM
qHCIIe 3a/1a4u U3 PeabHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYIATOpA, UG POBBIX
TEXHOJIOTHH).



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 0 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpaXCHHA 0 https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1 0
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 0 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
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8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 4 .K 1 1
HCJIa ¥ BBIYKCIIEHUS. KBanpaTHeIe KOpHU 5) 0 https://m.edsoo.ru/7f417af8
9 Yucna u BeruncineHust. CTerneHs ¢ HeIbIM 7 0 0 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 0 0 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 15 1 0 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 0 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 0 0 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1 0
paBHeHUs U HepaBeHCTBa. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5 0 0
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9 0 0
yHKUH. HHCIOBbIE dyHKUHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 1 0
OBTOPEHHE 1 0000weHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0



https://m.edsoo.ru/7f417af8
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v BerunciieHus. JleicTBUTENbHBIE 9 0 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 1 0 bubnuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 0 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1 0
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1 0
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YucoBble HOCIENOBATEIBHOCTH 15 1 0 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 0 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
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

* Anre6pa, 7 kimacce/ Maxkaperae FO.H., Munmiok H.I'., HemkoB K.W. u npyrue; nox
penaknuei TensikoBckoro C.A., AknronepHoe obmectBo «M3narenbetBo «IIpocBenienney
*Anrebpa, 8 xiace/ MakaperueB FO.H., Munmiok H.I'., Hemikos K.W. u apyrue; mox
penakuuei TensikoBckoro C.A., AkironepHoe oomiectBo «M3aarensctBo «IIpocBemnienue»
» Anrebpa, 9 knacc/ Maxkapsiue F0.H., Munmgiok H.I'., Hemikos K.W. u npyrue; mox
penaxuuei TensikoBckoro C.A., AkinronepHoe oomiectBo «M3marensctBo «IIpocBemienne»
METOJUYECKUE MATEPHUAJIBI AJ151 YUUTEJISA

XKoxos B.N.Ypoku anreOps! B 7 ki1acce: kH. s yuutens /B.J.2Koxos, JI.b.KpaitneBa—
M.:IIpocBenienue;
Koxos  B.M.Ypokm anrebpel B 8 kmacce:  kH.  jus  yuurens /B.M.)Koxos,

I'.JI. KaprameBa— M.:IIpocsemnienune; Koxos B.M.Ypoxu amrebper B 9 kimacce: KH. st
yuurens /B.1.Koxos, JI.b.Kpaiineea— M.:IIpocBenienue;

Maremaruka. Anrebpa : 7—9-e kmaccel : 6a30BbIil YPOBEHB : METOJUYECKOE IMOCOOHE K
npeAMEeTHON nuHUM yueOHuKOB 1o anreope 0. H. MaxkapsrueBa, H. I. Munmiok, K. U.
HemkoBa u np./ — 2-oe u3n., crep. — Mockaa : [IpocBemenue, 2023. — 54 ¢

Junaktuyeckue Marepuaisl 1o anredpe s 7 kmacca/3Basudu JILU., Ky3nernosa JI.B.,
Cysoposa C.b., -M.,IIpocsemenue, 2015r

CamocTodaTenbHble U KOHTPOJIbHBIE padOThl IO MareMaTuke s 7 kiacca/ EpmoBa A.
I1., F'ono6opoaskoB.B., -M., Unekca, 2015r.

Junaktnyeckue marepuansl. Anredpa 8 kiacc, B.U. Xoxos, KO.H. Maxkapsrues, H.T'.
Mungiox, M.,

[Ipoceenienue, 2018r.

Temartuueckue Tectbl. Anrebpa . 8 kmacc. FO.II. Hymuunmn, B.JI. Kponrays, M.,
[Ipoceenienue, 2016r.

Matematuka 9 kmacc.OI'D, TumoBble BapHaHThl 3K3aMEHAIMOHHBIX 3aJaHUN O]
penakuuen M. B. fdmenko.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru bubmroreka [JOK

https://resh.edu.ru/ Poccuiickast a1eKTpoHHas IIKOJIA

https://uchi.ru/ Yuu.py


https://fia.ucoz.net/UMK/uroki_algebry_v_8kl-zhokhov_v.i-2011-79s.djvu
https://m.edsoo.ru/
https://resh.edu.ru/
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