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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
POAOKEHUsT 00pa30BaHus M B MTOBCEIHEBHOM KU3HU. PazButne y 00yJaromuxcs
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 (HOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUS
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHMBaTh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpPEOYyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
MHIYKTUBHBIC PaCCyKICHHs, 0000IICHIEe U KOHKPETU3aIHi0, abCTparupoBaHue u
aHamoruto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTENBHBIA  O00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIeTCS peann3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykrype mporpamMmel ydeOHOTo Kypca «Anredpa» Uii OCHOBHOTO
ob1mero o0pa3oBaHUsl OCHOBHOE MECTO 3aHHMMAIOT CO/AEP)KATEeNIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepKaTelbHO-METOAMYECKIX
JMHUN pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YyUSHHS Kypca, B3aMMOICHUCTBYS 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 JIOTMKM, MPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3zjenax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCEHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YHCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOMN
JIMHUU OTHECEHO K CpeIHEMY 0011eMy 00pa30BaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « 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
ABJIIGHUNA peajdbHOro Mupa. B 3agaunm oOyueHus anreOpe BXOAST TaKkKe
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cCUMBOJIbHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHsI, CHOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTBY.

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. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOydYarOIIMXCA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
Npe/ICTaBIEHUI O POJIM MAaTEMAaTUKH B Pa3BUTUHU [IUBUIIN3AIUU U KYJIbTYPHI.

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 yueOHOrOo Kypca «Anredpa» orpoautcs 306 dyacoB: B 7 Kilacce
— 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 JIECATUYHBIE, NEPEXO] OT OAHOU (OpMBI 3amUCcH
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHb C HaTypalbHBIM [OKa3aTeleM: OIlpejelieHne, 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.

[IpumeHeHne TIPU3HAKOB  JIEIUMOCTH, pA3JI0KEHUE HAa  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

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

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBineHne 3aBUCUMOCTH MEX/1y BEJIMYMHAMU B BUJIE
dopmyibl. Beruncnenus o gopmynam. [IpeodbpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEIEM.

OnHowieHbl U MHOTOWIEHBl. CteneHb MHOTrousieHa. C0KeHHE, BBIYUTaHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUja NPeoOpa3oBaHUS ypaBHEHWS,
PAaBHOCHUJIBHOCTh YPaBHEHUH.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWUHBbIX ypaBHEeHHH. CocTaBieHUWE YpaBHEHHUN MO
YCIOBHIO 3a7auu. Pemenre TeKCTOBBIX 33/1a4 C HOMOIIBIO YPaBHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOIIBIO
CHCTEM YPABHEHUM.



DyHKUUH

Koopaunara Toukn Ha npsmoil. YuciioBble NpOMEKYTKH. PaccTosHne Mexy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronbHasg cucrema koopauHat, ocu Oxu Oy. AGcuucca W opauHaTa
TOYKHM Ha KOOpJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbIXx 3aBucuMocTeld. [lonstue ¢ynkuuu. [padux
¢ynxuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dynkunn
y = |X|. I'padmueckoe pelieHHe JTHMHEHHBIX YpaBHEHHUH W CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KUIACC

Yucaa v BbIYMCICHUS

KBampatheiii kopeHp u3 uyucna. [loHsitTue 00 uUpparMOHAIBLHOM YHCIE.
JlecaTuunble TPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHIESCKUX
KBa/IPATHBIX KOPHEHW M UX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

CrteneHb C 1ENbIM MOoKa3zaTeneM U €€ cBoricTBa. CTaHIapTHAS 3aMKCh YUCTA.

AJire0panyvecKne BbIPaKeHH s

KBagpaTHblii  TpE€XwieH, pa3JIOKEHHE  KBaJpaTHOTO TPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO aireOpandeckoi apoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanronanbHbIe BRIpAXKEHUS M KX TTPpeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

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

['paduueckas naTEpHpeTalis ypaBHEHUN C ABYMS MEPEMEHHBIMH U 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.
PaBHOCHIIBHOCTD HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJTHON NMEPEMEHHOM.

DyHKIUA

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



I'padux ¢ynkumuu. Yrenue cBoiicTB ¢yHKuMu no e€ rpaduky. [Ipumepsr
rpadukoB GyHKIHNA, OTPAXKAIOLIUX peaTbHbIe MPOLECCHI.

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 JICHCTBUTEIBHBIX YUCENI U KOOPAUHATHON MPSIMOM.

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 U olieHKa pe3yabTaToOB BHIYMCICHU.

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
CTEIEHEW 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 JHMHEHHOe, a Jpyroe — BTOpoil cteneHu. ['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
BEpUIMHBI TapadoJibl, 0OCb CAMMETPUU MapadOJIbI.



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(pMETHIECKON U T€OMETPUUYECKON MTPOrpecCcHil, CyMMBbI IIEPBBIX NUJICHOB.

N300pakeHrne WiIeHOB apu(PMETHUYECKOM M TEeOMETPUYECKOW MpOrpeccuit
TOYKaMHM Ha KOOPAWHATHOM ITOCKOCTHU. JIMHEHMHBIM M SKCIOHEHIMAIBHBIA 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 BOCIUTAHHUE:

OpOsIBIGHHUEM HHTEpeca K TMPOIUIOMY M  HACTOALIEMY pPOCCUHUCKOU
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIICHHWEM K  JIOCTHXKEHUSM  POCCUMCKUX
MaTEMaTUKOB M POCCHICKON MaTeMaTHU4eCKOW IIKOJIbI, K HCIOJb30BAHUIO ATHX
JTOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpaIaHCcKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHHUIO STUYECKUX MPOOIIEM, CBI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacCTHE B PEIICHUU MPAKTHUYECKUX 3a7a4
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATbHON TPACKTOPUU O0pPa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEHICHHWH, pPaCCYXICHUW, YMEHHUIO BHIEThH
MaTeMaTU4eCKHEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTAIlME B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJbLI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
NEATENIbHOCTH, ATANoOB €€ Pa3BUTHUS M 3HAUYUMOCTH Uil PA3BUTHUS LIMBUIIM3AIUHU,
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 HAaBbIKa peQIeKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAHHOCTU OKpY’KAIOIIEeW Ccpefbl, IUIaHUPOBAHUS IOCTYNKOB U
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 JICHCTBHSIM B YCJOBHUSX HEONPEACIEHHOCTH, MOBBIIICHUIO
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 UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

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

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBblesiornyeckueeicTBU:

e BBISBIISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MAaTEMAaTHIECKUX
O0BEKTOB, TOHSATHN, OTHOUICHWUH MEXIy MOHATHSIMH, (HOPMYITHPOBATH
OTIpeJICICHNs] ~ TOHSATUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH TMPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPeoOpPa30OBHIBATh  CYKICHHS:
YTBEpIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTuBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM i1 BBISBICHUS  3aKOHOMEPHOCTEM U
[IPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIbHO HECJOKHBIE JOKA3aTelbCTBA
MaTeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHHs, BbHIOMpaTh Hauboyiee MOAXOAAIMK ¢ y4€ToM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBblencciienoBaTeIbCKHe e MCTBYA .

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSATEILHO YCTAaHABIWBAaTh HWCKOMOE U JaHHOE, (OopMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENTFHO (DOPMYITHPOBATH 0OOOIIEHUST ¥ BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIONIOKEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh QopMy mpenctaBieHus WHOOpPMAIMM W WIUTIOCTPUPOBATH
perraemMbie 3aJladyd CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod W ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yduTesaeM Win chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIQYHI/IBepCaHLHLIeyqeﬁﬂbleIleﬁCTBHﬂ .



BOCIIpUHMMATh #  (HOPMYTUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH W LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJy peIIeHUs 3a1a4i, KOMMEHTHUPOBATh MMOTYUCHHBIA PE3YIbTaT;

B X0JI¢ 00CYKICHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopMe hOpMYITUPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;
NPEICTaBIATh  pE3ybTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YY4ETOM 3314 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEHMYIIECTBA  KOMAHIHOW
WHAVUBUAYATbHONH paOOThI MPU PEHICHWH YYEOHBIX MAaTEMaTHYCCKUX
3ajad;

NPUHUMATH 11CJIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOTOBapUBATHCA,
o0CyXJ1aTh TPOIECC M PE3yJbTaT padOThl, 0000IIaTh MHCHHS HECKOJIBKUX
JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax pabdoTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ INTYpPMbl U JIpyTue), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJIUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMOICUCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIATH IJIaH, aJICOPUTM PEIICHUs 3a1auu (MU €ro
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHNXCS PECYypCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), IMOIHMOHAJIbLHbINHTE/IJIEKT:

BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca W
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPU PEHICHUU
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWEHHBIX OIMMUOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa ACATEIbHOCTH MOCTABJICHHOW IETH
Y YCJIOBUSAM, OOBACHSATHh NMPUUUHBI TOCTHKEHUS WM HETOCTHKEHHUS 1IEIIH,
HaXOAUTh OIMHUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K konmy oOydenus B 7 kjacceoOydarouuicss TMOJYYUT CIEAYIOIIHE
MpEeAMETHBIE PE3YJIbTATHI:

Yuciaa v BbIYMCICHUS

BoinonHsATh, coueTas YCTHbIE W TMHUCbMEHHBIE TPUEMBI, apupMETHUYECKUE
JEeUCTBUS C PAIlMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUsT YKCIOBBIX BBIPAXKECHUH, MPUMEHSTh pPa3sHOOOpa3HbIE
criocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OoT OHOM (GOPMBI 3amKCHU 4YUCEN K Apyrod (mpeoOpa3oBBIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsTh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY Pe3yJibTaTa BBIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUU. BBIMOMHATE AEHCTBUSA CO CTENEHSIMU C HATypaIbHBIMU
MOKA3aTeIISIMU.

[IpuMeHATP  NpU3HAKK  JCIUMOCTH,  DPA3J0KEHUE HAa  MHOXKUTEIHU
HATypPAJIbHBIX YUCEI.

Pemath npakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPLUHOHAIBHOCTBIO BEJIIUYMUH, IPOLEHTAMH, HWHTEPHPETUPOBATH
pe3yAbTaThl pELICHUs 3aAad ¢ Y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJuireOpanyeckue BbIpasKeHUs

Hcnonb3oBaTh anreOpandyeckylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHATH
e€ B IIpoliecce OCBOCHHs Y4eOHOT0 MaTepuaia.

HaxonuTe 3HaueHUs: OYKBEHHBIX BBIPAKCHHM TPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BreimonHaTh  mpeoOpa3oBaHHMS — IENOTO  BBIPAXKEHUS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAara€MbIX, PACKPBHITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJIHOWIEHAa HAa MHOTOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYIIBI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHMS] 33 CKOOKM OOIIEro MHOXUTENsS, TPYNIUPOBKH  CJIaraemsix,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpuMensaTh MpeoOpa3zoBaHKsl MHOTOUJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
peoOpa3oBaHusl BEIPAKCHHIA.



YpaBHEHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUs C OLHOM IIEPEMEHHOW, NPUMEHssA NpaBUIIa
Iepexoia OT UCXOAHOTO YPaBHEHUS K paBHOCUIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumeHsTh rpaduyeckre METObI IPU PEIICHUN JTMHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YUCEN, SBISIOMIMXCA PEIICHUEM JUHEHHOrOo
YPaBHEHHMS C IByMs IEPEMEHHBIMHU.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO ypaBHEHHUS C
JIBYMsI TEPEMEHHBIMHU, TOJB3YSACHh TIPAPUKOM, MNPUBOJUTH MPUMEPHI PEHICHUS
YpaBHEHHS.

PemaTh cucteMbl 1BYX JIMHEWHBIX YPaBHEHUH C JIByMsl IEPEMEHHBIMH, B TOM
quciie rpaguyecku.

CocTaBiATh M pelIaTh JHWHEWHOE YpaBHEHHE WM CHCTEMY JIMHEWHBIX
YpPaBHEHHUW MO YCIOBHUIO 3aJauyd, HWHTEPIOPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 33/1a4i MOJTYyYECHHBIA pE3yJIbTaT.

DyHKUUMA

N3006paxkath Ha KOOPAMHATHON MPSIMOM TOUKH, COOTBETCTBYIOIINE 3a1aHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE MPOMEKYTKH HA
anredpanuyeckoM S3bIKE.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHHN Y = [X|.

OnuceiBaTh € TMOMOIIBI (GYHKIUNA M3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSIHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IIPOU3BOUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMY 110 3HAYECHUIO €€ apryMEeHTa.

[Tornmarts rpaduyueckuii cmoco0 MpencTaBiICHUS W aHAIW3a WH(opMaImw,
U3BJIEKaTh U UHTEPIPETUPOBATH HH(DOPMALIMIO U3 IPa(PUKOB pPeaJbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xonmy oOydenus B 8 KiacceoOydamuiics TOIYYUT CIETYIOIIHNE
IIPEIMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

Hcnonp30BaTh HayaJIbHbIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
quCeJl JUIsl CPABHEHHUSI, OKPYTJIEHUS! U BBIUYMCIIEHUI, N300paxkaTh E€HCTBUTEIbHBIE
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpuMeHsTs MNOHSATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl MPHU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOJHSTH
npeoOpa3oBaHUsl BBIPAKEHUM, COAEP)KALIUMX KBaJApPAaTHbIE KOPHH, HCIHOJIb3Ys
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3amucu OOJBIINX W MAJIbIX YUCENT C MOMOIIBIO JECSITHUYHBIX
npoOeii u creneHelt uucna 10.

AJire0pandecKue BbIpasKeHHU s

[IpuMeHAT, TOHSATHE CTEMeHW C IeJBIM  [TOKa3aTelieM, BBIOJIHATH
peoOpa3oBaHus BEIPAKCHHM, COACPIKAITUX CTENIEHHU C IETBIM ITOKa3aTeIIeM.

BBITIOJTHATE TOKIECTBEHHBIE TMPEOOpa30BaHUs PAMOHAIBHBIX BBIPAKCHHM
Ha OCHOBE IMPaBUJI JICHCTBUI HaJl MHOTOYWICHAMH U alreOpandecKuMH JIpOOsIMU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumeHsATs MpeoOpa3oBaHMs BRIPAKCHHUN JJIS PEIICHUS PAa3JIMYHBIX 33/1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 peaJbHOU MPAKTHKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemates NMHElHBIE, KBaJpaTHBIC YPAaBHCHHUS W pallMOHAIbHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBOIUTE MpOCTEHININE UCCACAOBAHNS YPABHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ IPUMCHCHUEM rpadUUuECKUX MPECTaBICHUHN (yCTaHABIMBATh, UMEET
JU ypaBHCHUE WM CUCTEMa YPaBHCHHUH pEIICHUS, €CIIM MMECT, TO CKOJBbKO, U
npouee).

[lepexoauTh OT CIOBECHOW (OPMYIHMPOBKH 3amadyv K e¢ anreOpandeckoi
MOJIENTM C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYSHHBIN pe3ysbTar.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
pemarh JMHEHHbIE HEpaBeHCTBA C OJIHOM NMEPEMEHHOM M HMX CUCTEMBbI, /1aBaThb
rpauyuecKkyo WILITIOCTPAllMI0O MHOXKECTBAa pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMN

[lonumaTe ¥ UCMONB30BaTh (DYHKIIMOHATIBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNsITh 3HaueHHe (YHKUUM TO 3HAYCHUIO
aprymMeHTa, ONpeAesaTh CBOWCTBA (PYHKINU 10 €€ rpaduKy.

Ctpoutsb rpaduku dJIeMeHTapHBIX QYHKIIUN BUJIA:

y = kiX, Yy = X2, ¥y = x3,y = x|, Y = VX, OIuchIBaTh CBOWCTBA YHCIOBON
byHKIMU 10 €€ rpaduKy.

K xonmy oOydeHus B 9 KkjacceoOydaOmMUics TOIYUYUT CIETYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHAILHBIE M HPPAIIMOHATLHBIE YHCTIA.

BeimonuaTe  apudmeTndyeckue JEeUCTBHS C PAlMOHAIBHBIMU  YHCIIAMH,
couetass YCTHbIE M TUCHBMEHHBIE TPUEMBI, BBITIOJHATH BBIUUCICHUS C
UPPpaMOHATHHBIMHA YUCTAMH.



Haxonute 3HaueHus CTeneHEeW ¢ UEeJIbIMU [OKAa3aTelsiMU M KOPHEW,
BBIUUCIISATh 3HAYCHUSI YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh [E€UCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUAKY pPeE3yJbTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemare nuHenHbIE W KBaJApaTHbBIE YpPaBHEHUS, YPABHEHHUs, CBOISIIMECST K
HUM, IPOCTEHIITNE TPOOHO-pAIlMOHATBHBIC YPABHEHHUSI.

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

Pemiath TekCTOBBIE 3ajauM  anreOpauvdecKuM CIOCOOOM € TTOMOIIBIO
COCTABJICHUSI YPABHEHHUS WJIA CUCTEMBI JIBYX YPABHEHHUH C IBYMsI IIEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHaBIMBATh, UMEET
JIA YpaBHECHUE WIIM CUCTEMA YPABHCHUU PEIICHUS, €CIIA UMEET, TO CKOJIbKO, W
npouee).

Pemate nuHelHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBa, M300pa)kaThb
pEIIEHUE HEPABEHCTB HA YHMCIIOBOM MPSMOM, 3alMCHIBaTh PEUICHUE C MOMOIIBIO
CUMBOJIOB.

Pemars cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONME KBAJApPAaTHOEC HEPABEHCTBO, H300pa)kaTh pEIICHHE CHUCTEMBI
HEPABCHCTB HA YKWCJIOBOW MPSIMOM, 3alMCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH PA3JIMYHBIX 3a/a4.

DOyHKUUMA

Pacno3naBath (yHKIIMKM H3Y4EHHBIX BHUIOB. [lOoKa3pIBaTh CXEMaTHYECKU

pacroioKeHHe Ha KOOPAMHATHOM MJIOCKOCTH rpadukoB GyHKiuil Buga: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HauYeHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth U M300pakaThb CXEMATHYECKH T'papUKUA KBaIPATHUHBIX ()YHKIIUM,
OIMHCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIMI 0 UX Tpaduxam.

PacnioznaBaTh kBagpaTnyHyr0 QyHKIHIO 10 (opmyse, MPUBOIAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIIMA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCuu

Pacno3naBath apupMeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTrpeccuu MpHu
pa3HbIX crlocobax 3aaHusl.

BeIMONHATS  BBIYKCIICGHUS C  HWCMOJB30BaHWEM (opMyn N-ro  dieHa
apupMeTHIECKON U TEOMETPUUECKON TPOrPeCcCUii, CyMMBbI MEPBHIX N UJICHOB.

N300paxaTh uYjeHbl TOCIEIOBATEIIbBHOCTH TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCIOBBIMHU IIOCIIECIOBATEIBHOCTSIMHU, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

No 11/i1 HanmeHoBaHMepa3aeoB U KosmnuecTBouacos DJeKTpoHHbIE (I POBbHIE)
) TEMNPOrpaMmbl Bcero KoHTpobHBIepadoThl | 00pa3soBaTe/IbHbIEPECYPChI
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe o5 1 bu6morteka [IOK
qyclia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 27 1
AJIrCOPaHICCKHEBIPAKCHHIA https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edsoo.ru/7f415b90
bu6moreka [IOK
4 K . D 24 1
OOpAMHATEI H rpaguKH. Pyniimn https://m.edsoo.ru/7f415b90
bu6moreka [IOK
5 IT 0600 6 1
OBTOPEHHE I 0DODIEHHE https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5

I[TPOTPAMME



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

No 11/ HanmeHnoBanuepasae/ioB u KoaunvecrBoyacos JuexkTpoHHble (HU(poBbIE)
) TEMNPOrpaMmbl Bcero KoHTposbHBIepatoThl |  00pa3soBaTe/bHbIEPECYPChI
bu6mmoreka [IOK
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [IOK
IIOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKueBbIpaXKeHUS. 5 1 bubnuorexa [JOK
KBagpatHeIATpEXUIEH https://m.edsoo.ru/7f417af8
4 AnrebpandecKueBbIpaXKeHUS. 15 1 bubnuoreka [JOK
AnrebpandeckasapoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuorexa [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHU U https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBa. HepaBeHcTBa htts://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 O .0 5
YHIHHH. LCHOBHACHOMWTIA https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 O 4 9
yHkuuH. ucioBLICyHKLHH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 I1 606 6 1
ORTOpEHHe | ODODIMEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5

I[TPOTPAMME



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

Ne HaumeHoBaHuepas3aejioB U KoaunvecrBoyacos JuexkTpoHHble (HUGpoBbLIE)
n/n TeMIIPOrpaMMBbl Bcero KoHTposibHBIepadoThl |  00pa3soBaTe/IbHbIEPECYPChI
1 Yucna v BeruncieHus. JeicTBUTENbHBIE 9 bubnuoreka [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuotexa [JOK
OJHOM IEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUU https://m.edso0.ru/7f419d08
bu6moreka [IOK
.H 1 1
4 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 htts://m.edsoo.ru/7f419d08
bu6moreka [IOK
> Dymicuim 16 1 https://m.edso0.ru/7f419d08
bu6moreka [IOK
1
6 UncnoBbIenocie10BaTeIbHOCTH 15 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEeHuE, 0600IICHNE, 18 bu6mmoreka [JOK
cUCTeMaTU3alsI3HaHU I https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5



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

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

7 KIIACC

KO}IHPOBepﬂ6MOF0pe3yJ1bTaTa

IIpoBepsieMble MpeMeTHbIE Pe3yJIbTATHI
OCBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOT'0 00111er0 00pa3oBaHus

Yucna ¥ BEIYMCIIEHUSA

1.1

BrInonHATh, coueTas yCTHbIE U MUCbMEHHBIE TPUEMBI,
apudMeTHYeCKue JICUCTBUS C  PallMOHAIBLHBIMHU

qucjiaMu

1.2

Haxomute  3HaueHWs  YUCIOBBIX  BBIPAKEHUHU,
NPUMEHSTh Pa3HOOOpa3Hble CHOCOOBI U MPUEMBI
BBIUMCIICHUS]  3HAYEHMH  JIPOOHBIX  BBIPAXKEHUIA,

cojiepKaniux OOBIKHOBEHHBIC U JIECATUYHBIC TpOOH

1.3

[TepexomuTs OT OAHOW (OPMBI 3amMCH YUCET K
Ipyroi (mpeoOpa3oBbIBaTh JIECATUYHYIO JIpoOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCATHYHYIO, B

YaCTHOCTH, B OECKOHEUHYIO JCCATUIHYIO IPOOb)

1.4

CpaBHI/IBaTB " yIopsaao4uBaTh paliliOHAJIbHBIC YKUClIa

1.5

OkpyrasTeuncia

1.6

BbImonmHAT,  NOPUKUAKY HM  OLEHKY pe3ylbTara
BBIYHCIICHUH, OLICHKY  3HaueHUui YHCIIOBBIX
BBIpOKEHUI.  BBIMOIHATHICHCTBUACOCTEIICHAMU  C

HAaTypaJIbHbBIMUIIOKA3aTCIIsIMU

1.7

HpI/IMeHHTL IIPpU3HAKKW OCIIMMOCTH, Pa3JIOKCHUC Ha

MHOKHTCJIN HATYPAJIbHBIX YUCCII

1.8

Pemats IMPAKTHUKO-OPUCHTUPOBAHHBIC 3aaa4du,
CBsA3aHHBIC C OTHOIICHHUECM BCJIIMYHH,
MMPpONOpHUUOHATIBHOCTBIO BCJIIMYHH, MMpoUCHTaMU,
HHTCPNPCTUPOBATL PC3YIIbTAThI PCIICHUA 3adad C

y4€TOM OrpPaHUYEHUN, CBA3AHHBIX CO CBOMCTBaMH




paccMaTpuBaeMbIX 0OBEKTOB

AnreOpanyecKHEeBbIPAKCHHS

2.1

Hcnonp3oBath anreOpandeckyrd TEPMUHOJIOTHIO U
CHUMBOJIUKY, INPUMEHATh €€ B IPOLECCE OCBOCHUS

yuebHOro Marepuana

2.2

HaxomuTe 3HavueHusi OYKBEHHBIX BBIPAKCHHN NpHU

3aIaHHbIX 3HAYCHHUAX IIEPEMCHHBIX

2.3

BrimonHsaTe mpeoOpa3oBaHUs IIEJIOTO BBIPAKEHUS B
MHOTOYIEH TPHUBEJICHUEM TIOJOOHBIX CJaraeMbix,

pacKpbITHEM CKOOOK

24

BBINONHATE YMHOXKEHUE OJHOWICHA HA MHOTOWIECH U
MHOTOYJIEHA Ha MHOTOWIEH, TPHUMEHSTh (POPMYJIIbI

KBaapaTa CYMMEI U KBaJgpaTa pa3HOCTH

2.5

OcylecTBIsATh  pa3jioKEHUE  MHOTOYIEHOB  Ha
MHOKUTEJIM C TIOMOIIbIO BBIHECEHHUS 3a CKOOKHU
o0IIero MHOMUTENs, TPYHNIUPOBKH  CllaraeéMblX,

npUMeHEHUs GOPMYIT COKPAILIEHHOTO YMHOKEHUS

2.6

[IpumensiTb npeoOpa3oBaHHUs MHOTOYJICHOB IS
pelieHusT  pa3IM4yHBIX  3aJad M3 ~ MaTeMaTHKW,

CMEXHBIX NPEAMETOB, U3 pealbHON MPAKTUKU

2.7

Hcrnons30BaTh CBOMCTBA CTEICHEH C HaTypaJIbHbIMHU

IIoKa3aTeiIAMu IJIs HpCO6p330BaHI/I5I BI)Ipa}KCHI/Iﬁ

YpaBHEHUS U HEPABEHCTBA

3.1

Pemiate nuHeliHbIe ypaBHEHUS C OJHON MEPEMEHHOM,
OpUMEHsIsT T[paBWia IepexoJa OT  HCXOJHOTO
ypaBHEHUs K paBHOCHIbHOMY emy. [IpoBepsTs,

ABJICTCAIINYNCIIOKOPHEMYPABHCHU AL

3.2

[IpumensaTs rpaduveckre MeETOIbl MPH PEUICHUH

JIMHEHHBIX YPAaBHEHUHN U UX CUCTEM

3.3

HOI[6I/IpaTL MIPpUMCPLL TIAp YHCCI, ABJIAIOLINXCA
peHICHUCM JINTHEWHOTO YpaBHCHUA C ABYMS

MEPpEMCHHBIMU

3.4

CtpouTh B KOOPAMHAaTHOM IUIOCKOCTH TIpaduk

JIMHENHOTO YpaBHCHUA C [OBYMs TICPEMCHHLIMU;




HOJIB3YACh TPaUKOM, MPUBOAUTH MPUMEPHI PEIICHUS

YpaBHEHUS

3.5

Pemware cucremel JBYX JIMHEHMHBIX YPAaBHEHUN C

ABYyMA ICPEMCHHBIMU, B TOM YUCJIC rpa(bnqecm/l

3.6

CocraBisaTh M peliaTh JIMHEHHOE ypaBHEHUE WIN
CUCTEMY JIMHEHHBIX YPaBHEHHUU IO YCIOBHIO 3a/1a4H,
WHTEPIPETUPOBATE B COOTBETCTBUU C KOHTEKCTOM

3a/1a4M MTOJYYEHHBIN pe3ynbTaT

Koopnunats! u rpapuku. ®yHkuuu

4.1

N300paxkaTh Ha KOOPAMHATHOM MpPSAMOW TOYKH,
COOTBETCTBYIOIIIME 3aJaHHBIM KOOpPJAWHATaM, Jy4H,
OTPE3KHM,  HWHTEpBaJlbl,  3allUCHIBaTh  YHUCIIOBBIE

MIPOMEXKYTKH Ha anreOpandeckoM s3bIKe

4.2

OTMmedaTh B KOOPAMHATHOM IIJIOCKOCTH TOYKH TIO

3aIaHHBIM KOOpAHWHAaTaM

4.3

Crpoutp rpaduku JuHeHHBIX ¢GyHKIUE. CTpouTh

rpaduk QyHKIHM Yy = [X|

4.4

OnuceiBaTh € TOMONIBI0  (DYHKIUHA  W3BECTHBHIE
3aBHCHUMOCTH MEXIY BEJIMUYUHAMU: CKOPOCTb, BPEM,
paccTosHMe,  1LIEHY,  KOJIUYECTBO,  CTOMMOCTD,

IIPOU3BOIUTEILHOCTD, BpeMsi, 00bEM paboThI

4.5

Haxomute 3HaueHue GyHKIUKW TIO0 3HAYCHUIO €6

aprymeHra

4.6

[Tonumatrs rpaduyeckuii cnoco® MpencTaBiICHUS U
aHaym3a uH(popMalum, W3BJIEKATh u
UHTEpIpEeTHpoBaTh HUH(OpManuio U3 TpaduKoB

PEAJIbHBIX ITPOICCCOB U 3aBUCUMOCTEH

8 KUIACC

KoanposepsiemoropesyabTara

IIpoBepsiemble npeAMeTHBIEC Pe3yJIbTAThI
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON MPOrPaMMBbI
OCHOBHOT0 0011ero 00pa3oBaHus

Yucia U BEIYUCICHUS




1.1

Hcnonb3oBaTh  HAyalibHbIE  NPEACTABICHUS O
MHOKECTBE JICMCTBUTEIIbHBIX YMCEN JJISl CPABHEHUS,
OKpYTJICHUS Hu BBEIYHMCIICHUH, n300paxkarhb
JICWCTBUTEIIbHBIE YHCIIA TOYKAMU HA KOOPAMHATHOM

IpsIMOI

1.2

[TpumensaTh MoHATHE apU(HMETHUECKOTO KBAIPATHOTO
KOpHs1, HAXOJUTh KBAJpaTHbIE KOPHU, UCIOJb3Ys IIPU
HE00X0MMOCTHU KAJIBKYJIATOD, BBIITOJIHATH
npeoOpa3oBaHus BBIPAXKCHUIA, COJIepIKaIINX

KBaJIpaTHbIE KOPHH, HCIIOJIb3Ysl CBOMCTBA KOPHEH

1.3

Hcnonp30Bare 3amucu OOJBIIMX W MAaJBIX YHCEN C

MOMOMUIBIO JECATUYHBIX JIpo0eil u creneHei uncna 10

AnrebpandecKueBbIpaXKEHH

2.1

[IprMeHATh MOHATHE CTENEHHU C LENBIM MOKA3aTeseM,
BBITTOJIHATH npeoOpa3oBaHus BBIPAKECHU,

CoACpKaUX CTCIICHU C LCJIbIM IMOKA3aTCJIEM

2.2

BrIoaHaTs TOKIECTBEHHbBIE npeoOpazoBaHUs
palMoOHAIBHBIX BBIPAKEHWH HA OCHOBE IIPABHII
JNEUCTBUIM HaJ MHOTOYJICHAMH W alreOpanvecKuMu

IpOOsSMH

2.3

PaCKJ'IaI[BIBaTB KBaZ[paTHBIfI TpéX‘lJ’ICH Ha MHOKHTCIIN

2.4

[IpumensiTb  mpeoOpazoBaHUsl  BBIPAKEHUH  1Jis
pellleHrs  pa3UYHbIX 3a7Jad M3  MaTeMaTHKH,

CMCKHBIX IPEAMETOB, U3 pCaHBHOﬁ IMPaKTUKH

ypaBHeHI/IH 1 HCPpaBCHCTBA

3.1

Pemarts J'IPIHCfIHLI@, KBaJApaTHBIC YpABHCHUA U
paluOHAJIBHBIC YpAaBHCHUA, CBOIAIIUCCA K HUM,

CUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYMs IICPEMCHHBIMU

3.2

[IpoBoauTh mpocTelime UCCIEN0BAaHNUS YPAaBHEHUN U
CHCTEM YpPaBHEHUW, B TOM YHCIE C NPUMEHEHHUEM
rpaduueckux mpeacTaBieHui (yCTaHABIUBATh, UMEET
U ypaBHEHUE WJIM CUCTEMA YPAaBHEHUU pELICHMS,

€CJIM UMCECT, TO CKOJIBKO, U npoqee)

3.3

[lepexoauts OT clOBECHOM (OPMYIHUPOBKH 3a7a4H K




e€ anreOpandecKoil MOJIENIN ¢ MOMOIIBI0 COCTaBJICHUS
YpaBHEHHUS WIH CHUCTEMBI YpaBHEHHI,
HHTCPIPCTUPOBATL B COOTBCTCTBHU C KOHTCKCTOM

3a/1a4y ITOJIY4YECHHBIN pe3ynbTaT

3.4

[IpumeHATh CBOWCTBA YHUCJIOBBIX HEPABEHCTB JUIS
CpaBHEHUS, OLICHKH, PElIaTh JUHEWHbIE HEPABEHCTBA
C OJHOM TMNEPEMEHHOW M WX CHUCTEMbI, JaBaTh
rpauUecKy0 WIUTIOCTPAIIMI0 MHOXXECTBA PELICHHM

HEPABCHCTBA, CUCTCMbI HCPABCHCTB

DOyHKIUU

4.1

[lonumats ¥  uCHONB30BaTh  (PYHKIMOHAJIbHBIE
IIOHATHUA n SA3BIK (TepMI/IHBI, CHMBOJIMYCCKUEC
0003Ha4YeHUsI), OMPENENATh 3HaueHue (YHKIUH IO
3HAQUEHHIO  apryMeHTa,  OIpEeAeTsTh  CBOMCTBA

byHKIMH 110 €€ rpaguKy

4.2

Crtpouts rpaduku 31eMeHTapHbIX QYHKINN BUA!
y=k/x

k/x

, Y =X%, Yy = X3, Y = |X|, onluChIBaTh CBOMCTBA YHCIOBOM
dbyHk1uu 1o e€ rpaduxy

9 KJIACC

Koanposepsiemorope3yJibTarta

IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM NMPOrPaMMbI
OCHOBHOT0 001ero 00pasoBanus

1 Yucna u BBIYUCICHUS

11 CpaBHMBAaTh M YNOPSJIOYMBATH palMOHAJbHBIE U
. UppalntoHaIbHbIE YUCIIa

Lo BoimonssTh apupmMeTHIecKHe NEeUCTBUS c

paduOHAJIBHBIMHA  4YHCJIAaMH, COYCTasA YCTHBIC U




INMCHbMCHHBIC HpI/IéMBI, BBIINIOJIHATH BBIYUCICHHUA C

HppaquOHAJIbHBIMU YU CJIaMU

1.3

Haxoautsb 3HAa4YCHUA CTEIIeHEN C EeJILIMHU
MOKAa3aTeJsIMA M KOPHEH, BBIYHUCIATh 3HAYCHHUS

YU CJIOBBIX BI)Ipa)KeHI/H\/JI

1.4

OKpyriisiTb  NEHCTBUTENBHBIE YHWCIA, BBITOJHSITH
NPUKUIKY  pe3ysibTaTa  BBIYMCICHHH,  OLEHKY

YUCJIOBBIX BI)Ipa)KGHI/H\/JI

YpaBHEHHS U HEPABEHCTBA

2.1

Pemrare nuHENHBIE W KBaJpaTHbIE ypaBHEHUS,
YpaBHEHUs, CBOJSIIMECS K HUM, IpocTeumne

JPOOHO-pallMOHANIBHbBIE YPaBHEHUS

2.2

Pemrate cucremsl BYX JHMHEMHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU U CHCTEMBI JBYX YPaBHEHUH, B

KOTOPBIX OHO YPAaBHCHHUEC HE ABJIACTCA JIMHEHHBIM

2.3

Pemrate  TeKCTOBBIE  3aJa4d anreOpanyecKum
crocoOOM C MOMOIIBIO COCTABJICHUS YpaBHEHUS WU

CUCTEMBI JIBYX YpaBHEHHI C IBYMsI IEpEMEHHBIMU

2.4

[IpoBOIUTH MpPOCTEUIIINE UCCIIEIOBAHUS YPABHEHUN U
CUCTEM YypaBHEHUH, B TOM 4YHCIIE C MPUMEHEHHEM
rpaduueckux Ipe/ICTaBICHUM (Hampumep,
yCTaHaBIIMBaTh, UMEET JIM ypaBHEHHE WU CUCTEMa

YpaBHEHUH pellIeHUs], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemarts JINHEHHBIE HCPABCHCTBA, KBaJIpaTHLBIC
HCpPaBCHCTBA, I/1306pa)KaTI> PCUICHHUC HCPABCHCTB Ha
YHCII0BOM HpﬂMOﬁ, 3aIllMCbIBATL PCHICHUC C ITIOMOIIBIO

CHUMBOJIOB

2.6

Pemiate cucTemMbl JIUHEWHBIX HEPAaBCHCTB, CHCTCMBbI
HCPABCHCTB, BKIIIOYAIOMINUEC KBAAPATHOC HCPABCHCTBO,
I/I306pa)KaTL peHICHUC CUCTCMbl HCPABCHCTB Ha
YL CIOBOM HpHMOﬁ, 3aIMUCbIBATh PCIICHUC C MOMOIIBIO

CHMMBOIJIOB




2.7

Hcnons3oBars HEpaBEHCTBA  IIPU  PEILLIECHUU

PA3JIMYHBIX 3a4a4

DOyHKIUU

3.1

Pacno3naBate  (QYHKIOMH  W3YYEHHBIX  BHUJOB.
[Ioka3piBaTh  CXEMaTUYECKHM  pACIOJIOKEHUE  Ha
KOOPAWHATHOH TIOCKOCTH rpadukoB GyHKIMN BHIA:
y=kXx, y=kx+b, y=k/x, y=ax?>+bx+c, B 3aBucumMocT# oT
3HAYCHUN KOAY(PPUIIMEHTOB, OIMUCHIBATh CBOWCTBA

byHKIUH

3.2

[loka3plBaTh  CXEMaTHYECKH  paCIOJIOKEHHWE Ha
KOOPJMHATHOM TIOCKOCTH IrpapuKoB QyHKIMI BUaa Y

= VX, Y = |X| ¥ onMcBIBATEL CBOMCTBA KITHH
VH

3.3

Crpoutrb U wu300pakaTb CXeMaTUYECKH TIpaduku
KBaJpaTUYHBIX  (YHKUMN, OMUCBHIBaTh CBOICTBa

KBaJIpaTUYHBIX QYHKIHMI M0 X rpadukam

3.4

Pacnio3naBath kBagpaTruHyo GyHKIHIO 10 (hopmyre,
NPUBOJUTH TIPUMEPHI KBAIPATHYHBIX (QYHKIUH ©3

peaNbHOM KU3HU, PU3UKH, TEOMETPUU

Apudmernueckas ¥ reOMeTpHUECKasporpeccuu

4.1

Pacno3naBath apuMETHUECKYyI0 U TF€OMETPHUYECKYIO

IIPOrpeCCuu Ipu pa3HbIX crocobax 3aJaHHus

4.2

BbINONHATE BBIUKCICHUS C UCIOJIb30BaHUEM (HOPMYIT
N-ro uieHa apuMeTUYecKOW M TeOMETPUUYECKOU

nporpeccnﬁ, CYMMBI IIEPBLIX N YIICHOB

4.3

I/I306pa)KaTL YJICHBI ITOCJICA0OBATCIIBHOCTH TOYKAMH Ha

KOOpﬂHHaTHOﬁ IINIIOCKOCTH

4.4

Pemats 3aJaa4u, CBsA3aHHBIC C YHCJIOBBIMH
noCiaca0BaTCIIbHOCTAMHU, B TOM 4YHCIIC 3agadyd M3
peaanoﬁ KU3HHU (C HCIOJIb30BAHUEM KAJIBKYJIATOPA,

U(POBBIX TEXHOIOTHI)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsiemMbliid/IeMeHTCONEPKAHUSA
1 Yucna v BRIYKUCICHUS
JpoOu OOBIKHOBEHHBIE M JIECATHUYHBIE, MEPEXO] OT OJHON (OpPMBI 3arucU
1.1 npobeit k gapyroi. IloHsTHepalMOHATIBHOTOYMCIIA, 3allUCh, CPAaBHEHHE,
yIOPSA0YMBAHUEPALMOHATIbHBIXUHCET

19 Apudmernueckue IEHCTBUS C pallMOHAIBHBIMM yuciiaMu. Perienue 3anau u3
' peaIbHON PAKTUKHU HA YacTH, Ha IpoOu

13 CreneHb ¢ HaTypaJbHBIM [IOKa3zaTeJeM: OIpeaeeHne, mpeodpazoBaHue
' BBIPaKEHUI Ha OCHOBE OMNpE/IENIEHNUs, 3aIUCh OOJIBIINX YHCE

14 [Ipo1eHTsl, 3anKch NPOLIEHTOB B BUJIE APpoOU U ApodU B BUAE NMPOLeHTOB. Tpu
' OCHOBHBIC 3a/1a4¥ HA ITPOLEHTBI, PEIICHUE 3a7a4 U3 PEAIbHOM NTPaKTUKU

15 IIpumeHeHMEe  NPU3HAKOB — NEIMMOCTH, PA3JIOKCHHE HA  MHOXKHUTEIU
' HaTypaJIbHBIX YUCEIl

16 PeanbHple  3aBuUcMMOCTHM, B TOM  uMciae npsmMas M oOparHas
' IIPONIOPLIMOHAIIBHOCTH

2 AnreOpandecKUeBBIPAXKEHUS

21 IlepemeHHblE,  YKMCIOBOE  3HAYEHHE  BBIPDAKEHUSA C  IIEPEMEHHOM.
' JlonmycTHMBIE3HaYECHUSTIEPEMEHHBIX

25 [IpencraBneHne 3aBUCUMOCTH MEXKJYy BeIMYMHAMU B BUAE (HOPMYIIBL.
. Brruucnenusinodopmynam

23 [IpeoOpa3oBaHnue  OYKBEHHBIX  BBIPQKEHUH,  TOXJIECTBEHHO  pPAaBHBIE
' BBIPAKEHUS

2.4 CBoJicTBa CTENEHN C HATYPAIBHBIM [10KA3aTEIEM

25 Opnounensl 1 MHOrowieHsl. CreneHp MHorouwieHa. CIllo’KeHHE, BBIYMTAHUE,
' YMHOKEHUEMHOTOUYJICHOB

26 @opMysbl COKPALEHHOTO YMHOKEHUS: KBAapaT CYMMbI M KBaJpaT pPa3HOCTH.
' ®dopMmynapa3HOCTUKBAIPATOB. Pa3iiokeHNEMHOTOUIIEHOBHAMHOKHUTEIN

3 YpaBHeHU




VYpaBHeHHe, KOpEHb YypaBHEHHUs, MpaBWiIa MPeoOpa3oBaHUsA YpaBHEHHUS,

3 PaBHOCHUIIBHOCTb YPaBHEHUM
3.2 JluHeiiHOe ypaBHEHME C OJHOM MEPEMEHHOW, YHUCIO KOPHEH JIMHEHHOTO
. YpaBHEHUS, PEIICHNUE JIMHEWHBIX YPABHEHUN
33 CocraBieHHe ypaBHEHMI MO YCIOBUIO 3ajaud. PellleHne TEKCTOBBIX 3a/ad C
' IIOMOIIIBIO YPABHEHUHN
3.4 JIuHeliHOe ypaBHEHUE C JBYMS IEPEMEHHBIMH U €T0 TpaduK
Cucrema AByX JHMHEWHBIX YpaBHEHUH € JByMsl IepeMeHHbIMH. Pemienue
3.5 CUCTEM yYpaBHEHHI crocooom MOICTAaHOBKHU.
[IpumepbIpeneHUATEKCTOBBIX3a/1a4 C TOMOIIbIOCUCTEMYpPaBHEHUN
4 Koopaunats! u rpapuku. OyHxinuu
4.1 KoopaunararouknHanpsamon
42 Hucnossle npomMexyTku. PaccrossHue Mexay AByMs TOYKaMH KOOPAWHATHOMN
' NpAMOM
43 [IpsimoyronpHast cucrema koopauHat, ocu Oxu Oy. AGcumcca w opauHAaTa
' TOYKU HAa KOOPJAMHATHOM IIOCKOCTH
a4 [Ipumepsr rpadukoB, 3amaHHBIX (popmynamu. Urenwe TpaduKOB peabHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkmuu. I'paduk ¢pynkuu. CBoiicTBa GyHKITUH
4.6 Jluneiinas gynkuwms, e€ rpaduk. ['paduk pynkouu y = [X|
A7 I'paduueckoe pemieHUE JTUHEHHBIX YpaBHEHWH MW CHUCTEM JIMHEHHBIX
' yYpaBHEHUH
8 KIIACC
Kon IIpoBepsieMbliidjIeMeHTCOEPKAHUS
1 Yucna v BBIYUCIICHUS
11 KBangpatHblif kopeHb u3 uyucna. [loHatue 00 wuppanMoOHAIBHOM YHCIIE.
. JlecATHUHBIETTPHOTMKEHUSIMPPALIIOHAIBHBIXUUCEIT
CpoiicTBa apu(MeTHUECKUX KBAJpaTHbIX KOPHEH M UX NpPUMEHEHHEe K
1.2 peoOpa3zoBaHUIO YHCIIOBBIX BBIPAYKEHUN U BBIUNCIICHUSIM.
JleicTBUTENBHBICUHCIIA
1.3 Crenens ¢ 1enbIM NOKazaresneM U €€ cBoiicTBa. CTaHIapTHasA3aIUChUUCIIa




2 AunreOpandecKHeBbIPAKCHUS
2.1 KBagparHslii TpEXUIEH, pa3JIOKEHUE KBAJAPATHOTO TPEXWICHA HA MHOKUTEIIN
2.2 Anrebpandeckast 1po6b. OCHOBHOE CBOMCTBO anredpanyeckoit Apoou
2.3 CrnosxeHue, BBIYUTAaHHE, YMHOKCHHE, JCTICHUE allTeOpandecKux Ipooeit
24 PannonanbHbIe BbIpaKE€HUS U UX TIpeoOpazoBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBanpatHoe ypaBHeHme, ¢(opmyna KOpHEH KBaJApaTHOTO ypaBHEHUS.
' TeopemaBuera
3.2 Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEMHBIM U KBAJIPATHBIM
3.3 [pocTeiimmenpoOHO-paOHATEHBICYPABHEHU S
I'paduueckas wHTEpIIpETals YpaBHEHUH C JABYMSI NIEPEMEHHBIMH U CHCTEM
3.4 JIMHENHBIX YpaBHEHUI c IBYMS [IEPEMEHHBIMU.
[TpumepbipenIeHNACUCTEMHETNHEMHBIXYPABHEHHH C JBYMSIIEPEMEHHBIMU
3.5 Pemrenne TeKCTOBBIX 337124 anreOpandecKuM CIocoO0OM
3.6 UmrcnoBble HEPaBEHCTBA U MIX CBOWCTBA
3.7 HepaBeHcTBO ¢ 0HOMMIEpEeMEHHON
3.8 PaBHOCMIIBHOCTEHEPABEHCTB
3.9 JluneliHbIe HEPABEHCTBA C OJTHOM TIEPEeMEHHOM
3.10 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHOM IMMEPEMEHHON
4 DyHKIIUA
i1 [Tonstne dpynkuuu. O61acTh OMpEeNICHUs U MHOXKECTBO 3HAUCHUN (PYHKIUU.
' Crnioco0Ob3aganushyHKIIHMA
4.2 I'paduk dynkuun. Urenue cBoiicTB pyHKIMH 110 €€ rpaduxy
4.3 [Ipumeps! rpagukoB GYHKIUN, OTPAKAOIMIUX peaTbHbIE TPOIECCHI
a4 OYHKIMM, ONUCHIBAIOIIME TMPSAMYI0O U OOpaTHyI0 MPONOPIMOHATIbHBIE
' 3aBUCHUMOCTH, UX TpaduKu
4.5 Oynkuuu y =x?,y = X3
4.6 Oynkuuny = X, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUH

9 KIIACC




Kox

IIpoBepsieMbliid1eMeHTCOAEPKAHNS

1 Yucna v BBIYKCICHUS
11 PanmonanpHble 4uWcia, UppalMOHAIBHBIC YWCIA, KOHEYHbIE W OECKOHEUHbIE
. JECATUYHbIE JPOOH
MHOX€ECTBO AEHCTBUTEIBHBIX YUCEN, ACUCTBUTEIbHBIC YHCIa KaK OECKOHEYHBIE
19 JeCATUYHbIe IpoOu. B3aMHO 0/IHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM
' JEHUCTBUTEIIBHBIX qucel U KOOPAMHATHOU IIPSAMOi.
CpaBHeHUEIEHCTBUTEIbHBIXUNCEI
1.3 ApubdmMernueckue TeUCTBUS C JCHCTBUTEILHBIMH YHCIIAMU
N3mepenusi, npuOmmkeHus, olieHKH. Pa3Mepbl 0O0bEKTOB OKPYKAIOIIETO MHUPA,
14 JUINTEIBHOCTh TPOIIECCOB B OKpyxkatomem mupe. [IpubmmkéHHoe 3HaueHHe
' BEJIMYMHBI, TOUHOCTh NpuoOImxkeHus. Okpyrienue yucen. [Ipukuaka u oueHka
pe3yJIbTaTOB BHIYMCICHHI
2 VYpaBHEHUS 1 HEPaBEHCTBA
2.1 VYpaBHeHUsI ¢ OAHONTIEPEMEHHOM
2.2 JIunelinoe ypaBHeHHe. Penienne ypaBHEHUM, CBOISIINXCS K JINHEWHBIM
2.3 KBanpatHoe ypaBHeHue. Pelienre ypaBHEHUM, CBOASIIMXCS K KBaIPATHBIM
24 bukBagpatHoe ypaBHeHue. IIpumepsl pemieHus ypaBHEHUU TpeTbe U
' YeTBEPTOM CTENEHEN pa3IoKEeHUEM Ha MHOKHUTENH
2.5 PemennenpoOHO-paniioHAILHBIXYpaBHEHUH
2.6 CucremblypaBHEHUH
2.7 VYpaBHEHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpaduk
2.8 Pemenue cucreM AByX TUHEHHBIX YpaBHEHUN C ABYMS IEPEMEHHBIMU
29 Pemenune cucreM AByX ypaBHEHUH, OJHO W3 KOTOPBIX JIMHEHHOE, a APYyroe —
. BTOPOU CTENEHU
2.10 I'padmyeckas uHTEpIpETALIMS CUCTEMBI YPABHEHH C IBYMSI IEPEMEHHBIMU
2.11 PemreHne TeKCTOBBIX 337124 aNreOpandecKuM CIiocoooM
212 YucnoBele HEPABEHCTBA U UX CBOICTBA
2.13 Pemenue nuHENHBIX HEPABEHCTB C OJJHON NIEPEMEHHOMN
2.14 Pewrenne cucreM JIMHEWHBIX HEPABEHCTB C OJHOM ITEPEMEHHOMN
2.15 KBanpaTtHbleHEpaBEHCTBA
216 I'paduueckass mHTepnpeTanys HEpaBEHCTB M CHCTEM HEPABEHCTB C JBYyMs

NEPpECMECHHBIMHA




OyHKIUU

KBamparnunass ¢ynkums, e€ rpadux u cpoiictBa. Ilapabona, KoOpauHATHI

3 BEPIIMHBI TapaboJIbl, 0Cb CHMMETPUU TapadoIIbI

3.2 I'paduku dpynkumii y=Kkx, y=kx+bu ux cpoiicta

3.3 I'paduku dpynkumii y=K/X, y = x*u ux cBoiicTBa

3.4 I'paduku GyHKIMIA, M X CBOICTBA
4 UncnoBblenocne10BaTeIbHOCTH

41 Onpenenenre u crnocoObl 3a/aHus YHMCIOBBIX IOCIEAOBATEIbHOCTEN. 3aaHue
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (opMyIioit U hopmysoil N-ro dieHa

49 Apudmernueckas mnporpeccus. Popmyiasl N-ro  4jgeHa apupMETHUECKON
' MIPOrPECCUU, CYMMBI IIEPBBIX NUIEHOB

43 I'eomerpuueckas mnporpeccusda. @DopMynabl N-TO  WiI€HA T€OMETPUYECKOMN
' MIPOrPECCUU, CYMMBI IEPBBIX NUIEHOB

44 N300paxkenne uneHoB apudmMeTnyeckol M TeOMETPUYECKON Mporpeccuit
' TOYKaMHU Ha KOOPJAUHATHOM MIIOCKOCTH.JIMHEWHBIA U SKCTTOHEHIIMATBHBINPOCT

4.5 CoXHBICTIPOIICHTHI




MPOBEPSIEMBIE HA OI'D I1I0O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

KoanposepsiemororpedoBanmusi

IIpoBepsiemble TPeOGOBaHUS K NMPeIMETHBIM
pe3yJibTaTaM 0CBOEHHMS OCHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI'O 00111€r0
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHHne onepupoBaTh IMOHATHAMM: MHOKECTBO,
IIOJMHO’KECTBO,  ONEpPallMM HAJ MHOYKECTBAaMH;
YMEHHME OIEpPUpPOBATh MOHATUSIMU: Tpad, CBA3HBIN
rpad, AepeBo, LMKI, MPUMEHATh UX NpPU PEUICHUH
3ala4;  yYMEHHE  HCIOJb30BaTh  Ipaduyeckoe
IIPE/ICTABIICHNE MHOKECTB JJI ONMCAHUS pealbHBIX
IIPOLIECCOB W SIBJICHUM, IIPU pEUICHUH 3a1ad U3

JIPYTUX y4eOHBIX TPEeIMETOB

YMeHue omnepupoBaTh TMOHATHUSMHU: OIPEIEIICHUE,
akcuoma, TeopeMma,  J0Ka3aTelbCTBO;  yMEHHE
pacrno3HaBaTh MCTUHHBIE M JIOKHBIE BBICKA3bIBaHUS,
OPUBOJUTH MPUMEPHl M KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPpULAHUS BBICKA3bIBaHUU

YMeHue oOomnepupoBaTh TMOHATHUAMU: HATypaibHOE
YHUCIIO, TPOCTOE€ U COCTaBHOE YMCIO, JEIUMOCTb
HATYpaJIbHBIX YHUCEN, MPU3HAKU JEIMMOCTH, LIEJO0e
YHCIIO, MOJIyJlb 4YHCIa, OOBIKHOBEHHas JpoOb H
necsiTuuHasi  ApoOb, CTaHOAPTHBIM BUJI  YHCHA,
paloHaIbHOE YHUCIO, HWPPANUOHATIBHOE YHUCIIO,
apuMeTHuuecKuil KBaJpaTHBIH KOPEHb, YMEHHE
BBINIONIHATh JEUCTBHUS C 4YHCIAMHU, CPaBHHBATh H
yIOpSAOYUBATE 4HCTA, TMPEACTaBIATh 4YHCIAa Ha
KOOPJMHATHOW TNPSAMOM, OKPYIVIATh YHUCIA; YMEHUE

ACJIaTh NPUKHUIKY U OLICHKY PE3yJIbTaTa BBIYHCIICHUN

YMeHue onepupoBaTh NOHATUSIMU: CTENEHb C LEJIBIM
nokasaresuem, apuMeTHuecKuil KBaapaTHbII KOPEHb,

MHOT'OYJICH, anre6pa1/1qec1<asi ,Z[pO6L, TOXIOCCTBO,




3HAKOMCTBO C KOPHEM HaTypaJlbHOM CTEIEHU OOJIbIIE
€AMHULIB; YMEHME  BBINOJHATH  pPacdy€Tbl IO
dopmynam, mpeoOpazoBaHUs  IENBIX, JAPOOHO-
palMOHAIBHBIX  BBIPAKEHUM W BBIPQOKECHUH C
KOPHSIMH, pa3jioKeHUEe MHOTOWIEHA HA MHOKUTENH, B
TOM YHCIIE C HCIOJIb30BaHHEM (opMya pasHOCTH

KBaapaToB U KBaJgpaTa CyMMbI U PAa3HOCTHU

YMenue  onepupoBaTh  MOHSATHSMH:  YHUCIOBOE
pPaBEHCTBO, YpPAaBHEHHE C OJHOM TMEPEMEHHOM,
YHUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YMEHHE  pelarb JIMHEHHbIE W KBaJpaTHbIE
ypaBHEHUs, IPOOHO-pAlMOHATBHBIE YPaBHEHUSA C
OJHOM TIEPEMEHHOM, CHUCTEMBbl JBYX JIMHEHHBIX
YpaBHEHUH, JMHEWHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHBIE U IPOOHO-pAIIMOHATIFHBIC HEPABEHCTBA C
OJHOW TNEPEMEHHOW, B TOM YHCJIE IpPU PEUICHUH
3a/1a4 U3 IpPYrux NpeaIMeTOB U MPAKTUYECKUX 3a]ad;
YMEHHUE HCIOIb30BATh KOOPAWHATHYIO MPSAMYIO H
KOOPJIMHATHYIO  IUIOCKOCTh  JUIsl  M300pakeHus

pellIeHnI ypaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue oneprupoBaTh MOHATUAME: (QYHKIUS, TpapuK
byHKIINH, HYJIHA dbyHKINH, MIPOMEXKYTKH
3HAKOTIOCTOSIHCTBA,  NPOMEXKYTKH  BO3PaCTaHHUS,
yObIBaHUs, HaWOOJbIIEE W HAUMEHbIICC 3HAYCHUS

GyHKIMM; YMEHHE OTIEpUPOBATH MOHATUSAMU: MpsAMast

POTOPIIHOHATLHOCTb, JTUHEHHAs byHKIHSA,
KBaJpaTH4YHas byHKIHS, oOparHas
IPOTIOPIIHOHAILHOCTD, napabouia, rurnepOoa;

yMEHUE CTpOoUTh Ipaduku (QyHKUMH, HCIOJIB30BATH
rpaduKu sl ONpE/eTeHUsl CBOMCTB IPOLECCOB U
3aBUCUMOCTEH, [UId pELIeHus 3ajad H3 Apyrux
y4eOHBIX MNPEJIMETOB U pealbHOW JKHU3HU; YMEHHE
BbIpaXaTh  (QopMyaamMHM  3aBUCUMOCTH  MEXIY

BCINYHNHaMU

YMmenue ONICpUpOBaATH TIOHATHUAMMU

nocjaca0BaTCIbHOCTD, apI/I(I)MeTI/I‘-IeCKaH n




reOMEeTpHYEcKas MPOrPeECCUN; YMEHUE UCIOJIb30BaTh
CBOICTBA MOCIIEIOBATEIBHOCTEN, (POPMYIBI CYMMBI U
oOmiero 4ieHa MpH pelmeHUH 3a/ad, B TOM 4HUCIIe
3a/a4 U3 JAPYruxX y4eOHbIX IPEIMETOB U peanbHOMN

KU3HHU

YMeHue pemars 3a7auu pa3HbIX TUIOB (B TOM YHCIE
Ha MPOLEHTHI, JOJIM W YacTH, IBHXKEHHE, DPadoTy,
LIEHy TOBapOB M CTOMMOCTb IIOKYINOK M YCIYT,
HAJIOTH, 33Jlaui U3 00JacTH yNpaBJieHUs JTUYHBIMHU U
ceMeiiHbIMM  (UHAHCAMH); YMEHHE COCTaBJIIThH
BBIPA)KEHUS, YPAaBHEHHUS, HEPABEHCTBA U CUCTEMBI I10
YCIIOBHIO 3a]1a4H, UCCIEI0BATh OJYYEHHOE PEILICHHUE
U OLEHUBATh MPaBIONOAOOHOCTh  MOJTY4YEHHBIX

pe3ylbTaToB

YMeHue onepupoBarh MOHATHSAMH: (uUrypa, TOUKa,
OTPE30K, npsimasi, yd, JoMaHasl, yrou,
MHOTOYTOJIbHUK, TPEYrOJbHUK, PaBHOOEIPEHHBI U
PaBHOCTOPOHHUN TPEYrOJIbHUKH, MPAMOYrOJIbHbBIN
TPEYroJbHUK, MeAHaHa, OHCCeKTpuca U BbICOTA
TPEYTroJbHUKA, YETHIPEXYTOJIBHUK, Mapajlieiorpamm,
poMO,  NpPAMOYrOJBHUK,  KBajgpar,  Tpamerws;
OKPY)KHOCTb, KpYI, KacaTelbHasi; 3HaKOMCTBO C
MPOCTPAHCTBEHHBIMU (UTYpaMU; YMEHHE peulaTh
3aJa4d, B TOM 4YHCJE€ U3 TMOBCEIHEBHOW >KW3HU, Ha
HAXO0XJICHUE TreOMETPUUECKUX BEJIMYMH c

MPUMEHEHHEM U3YUYEHHBIX CBOMCTB QUryp U (aKkToB

10

VYMeHHe ONeprpoBaTh MOHATUSMU: PAaBEHCTBO (Uryp,
PaBEHCTBO  TPEYroJIbHMKOB; MApajUICIbHOCTh U
HEPICHIUKY/SIPHOCTD  MPSAMBIX,  YIOJd  MEXKIY
NpSMBIMH, TIEPIIECHIUKYIIAP, HAKIOHHAS, MPOCKIIHS,
nogobue  ¢uryp, NOJOOHBIE  TPEYrOJIbHUKH,
CHMMETpHSI OTHOCUTEIBHO TOYKH U MPSIMOW; YMEHHE
pacno3HaBaTh PAaBEHCTBO, CUMMETPHUIO M IOJ00ME
Guryp, napauIeNbHOCTh M HEPHECHAMKYISPHOCTD

MMPAMBIX B OKPYKAIOIICM MUPC




11

YMeHue OIICpUpPOBATH IIOHATUAMMU: JUINHA,
paccTosiHue, yroil (BeIUYUHA YIJIa, CHHYC U KOCUHYC
yIjla TpeyrojbHHKA), IUIOMIAb; YMEHUE OIICHHBAThH
pa3Mepbl MPEeaIMETOB M OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE MPHUMEHATh (OPMYIIBI MEPUMETpa U
miom@aan MHOT'OYI'OJIbHUKOB, NJIMHBI OKPYKHOCTU MU
wiomamm  kpyra, o0ObeMa  IPAMOYTOJIEHOTO
napamiejcenuicaa, YyYMCHHUEC IPUMCHATbH JMIPU3HAKU
PaBEHCTBA TPEYroJbHUKOB, TEOPEMY O CyMME YIJIOB
TPEeYroJbHUKA, TEOpeMy [Mudaropa,
TPUTOHOMCTPUYCCKHUC COOTHOIIICHU A JIIsL

BBIYMCIICHUS JJIMH, PACCTOSTHUM, TUTOIIAACH

12

YMmenue wu3o0paxkaTh IUIOCKHE (UIYpBI M HUX
KOMOHMHAIINH, TPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C
MOMOIIBIO YepTEKHBIX MHCTPYMEHTOB u
JNEKTPOHHBIX  CPEACTB IO  TEKCTOBOMY  WJIH

CHMBOJIbHOMY OITMCAHHUIO

13

YMeHue omnepupoBaTh MOHATUSMU: MPSMOYTOJIbHAS
CUCTeMa KOOpIHMHAT, KOOPAMHATHI TOYKH, BEKTOP,
CyMMa BEKTOPOB, IIPOU3BEIEHUE BEKTOpa Ha YHCIIO,
CKaJs[pHOE  MPOM3BEJIEHUE  BEKTOPOB;  yYMEHHE
UCIIOJIb30BaTh  BEKTOPHl M KOOPAWHATBHL  JJIs
MpPEJCTaBICHNUs] JAHHBIX M DPELIEHUs 3a1ady, B TOM
yyclie U3 APYruX Y4eOHBIX NMPEAMETOB U peallbHOMN

KHU3HHU

14

YMeHue OIICPHUPOBATL TIOHATHAMMU: CTOJIOMKOBBIE U
KpYI'OBbIC JuarpaMMal, Ta6J'II/II_lbI, CpCaHCC
apI/I(bMeTI/I‘leCKOC, MCAHaHa, HauOOJIbIIIEE u
HAaUMCHbIICC 3HAYCHHA, pasMax 4YUCIIOBOI'O Ha60pa;
YMCHHC H3BJICKATh, HHTCPIIPETUPOBATH u
Hp606pa3OBHBaTL I/IH(I)OpMaI_[I/IIO, MNpEACTAaBJIICHHYIO B
Ta6n1/1uax " Ha Juarpammax, OTpaxarouryro CBOICTBA
N XapaKTCPUCTUKU PCAJIBHBIX MMPOLIECCOB U HBHCHHﬁ;
YMCHHUEC pPAClIO3HABATh HN3MCHUYHUBBLIC BCIWYHUHBI B

OKpYKaIOIllEM MUpE
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YMeHue onepupoBaTh NOHIATUAMU: CIyYaWHbBIA OIBIT
(ciydaiiHBIA SKCIIEPUMEHT), AJIEMEHTapHOE COOBITHE
(37eMEeHTapHBI ~ MCXOA)  CIy4yailHOrO  OIBITA,
cily4JailHOe COOBITHE, BEPOSATHOCTh COOBITHS; YMEHHUE
HaXOJMTh BEPOATHOCTH CIIyYallHbIX COOBITUH B
OIIBITAX C PaBHOBO3MOKHBIMH  DJIEMEHTAPHBIMU
COOBITHSIMM; YMEHHE pellaTh 3aJadd  METOJOM
OpPraHM30BaHHOTO Tepedopa M C HCIOJIB30BAHUEM
IpaBuia YMHOKECHHUS; yMeHue OLICHUBAaTh
BEPOSITHOCTH  PEANIbHBIX COOBITUM U  SBIJICHUH,
IIOHUMATh pOJIb IMPAKTHYECKH JIOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHII B OKpPYXKAIOLIEM MUDPE U B
JKA3HU; 3HAKOMCTBO C IIOHATHEM HE3aBUCUMBIX
COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEI U

€T0 POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHne BBIOMpATh MOIXOIANANA W3YyYCHHBIM METO]I
UL peuieHusl  3aJayd, [OPUBOAUTH  MPUMEPHI
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MpPUPOJE U
JKU3HH, pacro3HaBaTh MPOSIBJICHUE 3aKOHOB
MaTeMaTUKH B HCKYCCTBE, OINKCHIBATH OTICIIbHBIE
BBIJIAIONIMECS PE3YJIbTaThl, IMOJYyYECHHBIE B XOJE
pa3BUTHSI MATEMaTUKH KaK HayKd, M[PUBOJAUTH
MPUMEPbl MAaTEMaTHYECKUX OTKPBITUH M UX aBTOPOB

B OTCUYECTBCHHOM U BCGMHpHOﬁ HUCTOpUHU




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMblﬁaneMeHTconepmaHuﬂ

1 Yucna v BBIYKCICHUS

1.1 HarypanbeHble u nenslie yncna. [Ipu3sHaky 1enMMOCTH LEIbIX YUCE

1o OObIKHOBEHHbIE W JIECATHUYHbIE  JOpOOHM,  TPOLEHTHl,  OECKOHEUHBIE
' MepUOANYECKUE APOOH

1.3 PannonanpHblie yncna. ApudmMerndyeckue onepanyy ¢ palMoHaJIbHBIMU YUCIaMU

14 HelictButenbHpie 4ucia. ApudmeTndeckue omnepanud ¢ JACUCTBUTEITLHBIMHU
' YyHuclaMu

Le [IpuOnmxkE€HHbIE BBIYMCIECHUS, MpaBUia OKpPYIJCHHUsS, MNPUKUIKA M OLIEHKa
. pe3yJibTaTa BBIYUCIECHUN
2 AnreOpandecKHeBBIPAKCHHS

2.1 bykBeHHBIC BhIpaKEHUS (BRIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp ¢ menbiM nokazateneM. CTeneHb C PAlMOHAIBHBIM IOKA3aTEeIeM.
' CBoiicTBacTeneHu

2.3 MHorousneHbl

2.4 AnrebpandeckasapoOb

”E ApudmMernueckuit KOpPEHb HaTypaJIbHOU CTCIICHH. HevictBus c
' apupMeTHYEeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 VYpaBHEeHHS 1 HEPaBEHCTBA

31 Lensie u IpOOHO-pallMOHAIbHBIE ypaBHEHHUSI. Cucrembl u
. COBOKYITHOCTUYpPaBHEHUU

39 Lensie u IpoOHO-palliOHANILHBIE HEPaBEHCTBA. Cucrembl u
. COBOKYITHOCTUHEPABEHCTB

3.3 PemennerexkcToBBIX3a0au

4 YucnoBplenocne10BaTeIbHOCTH

4.1 ITocnenoBaTenbHOCTH, COCOOBI3aJaHUATIOCIE0BATEIBHOCTEH

42 Apudpmernueckass u reomeTrpuueckas nporpeccur. Dopmyna  CIOXHBIX

IIPOLICHTOB




OyHKIMU

OyHKIMsI, CrnocoObl  3amaHus  (YHKIIHU.

I'papux  ynxkuuu. OOnacte

OTIpe/IeIeHUs] 1 MHOXKECTBO 3HaueHui (ynkuuu. Hymu ¢pynkuuu. [Ipomexyrku

5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI U
MUHUMYMBI byHKINH. Haubomnbiee "
HanMeHbIIee3HaYeHNE() yHKIIMUHATIPOMEKYTKE

6 KoopaunaTs! Ha IpsAAMOM U INIOCKOCTH

6.1 Koopnunartnasnpsamas

6.2 JlexapTOBBIKOOPAMHATHIHAIIIIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue ¢urypsl 1 Ux cBoiicTBa

7.2 TpeyronbHuk

7.3 MHOTOyroJasHUKN

1.4 OKpyXHOCTb U KpYyT

7.5 N3mepennereoMeTpuueCcKUXBETUINH

7.6 BekTopsiHamiockocTu

8 BeposaTHOCTB U cTaTUCTHKA

8.1 OmnucarenbHasCTaTUCTHKA

8.2 BepostHocTh

8.3 Kombunatopuka

8.4 MHoxecTBa

8.5 I'padmr




YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O IPOLECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremartuka. Anre0pa: 7-i1 kiacc: 0a30BbIi ypOBEHb: yueOHUK; 15-¢
u3nanue, nepepaborannoe MaxkapsrueB FO.H., Munnatok H.I'., Hemikos K.W. u
np.; nox penakuueit TemsikoBeckoro C.A. AKIIMOHEPHOE OOIIIECTBO
«M3parenscTBO «lIpocBemienne

* Maremaruka. Anre0pa: 8-if kiacc: 0a30BbIi ypOBEHb: yueOHUK; 16-¢
uznanue, nepepadborannoe MakapsiueB 0. H., Munnatok H.I'., Hemmkos K.U. u
np.; nox penakuueit TensikoBckoro C.A. AKITMOHEPHOE OOIIECTBO
«M3parenscTBO «IIpocBemieHne

* Maremaruka. Anredpa: 9-it kiacc: 0a30BbIi YpOBEHb: yueOHUK; 15-¢
uznanue, nepepadborannoe MakapsrueB 0. H., Munntoxk H.I'., Hemmkos K.U. u
np.; nox penakmnueit TemsikoBeckoro C.A. AKIIMOHEPHOE OOIIECTBO
«3narensctBO «IIpocBenieHne»

METOJNYECKHUE MATEPHAJIBI IJIAA YYUTEJIS
Metoaudeckoe mocooue K npeIMeTHON JTUHUM Yu4eOHUKOB 110 anreope FO.H.
Makapsruesa, H.I'. Munatok, K.M. Hemkosa u ap.

IMNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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