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HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBISETCS OJHUM M3 OMNOPHBIX KypCOB OCHOBHOTO OOIIETro
o0Opa3oBaHus: OHa 00ECIIEYMBAET U3yUYEHUE IPYTUX AUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIUKIOB, €€ OCBOEHHE HEOOXOAUMO IS
MPOAOIKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM XHU3HU. Pa3zButre y o0yJaromuxcs
HAYYHBIX TMPEJCTABICHUH O TMPOUCXOKIACHHM W CYIIHOCTH ainreOpandecKux
abcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOH SBJIEHUN U MPOLIECCOB
B TMPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MHPOBO33PEHUS
M Ka4eCTB MBIIUICHUs, HEOOXOAUMBIX JIJISl alanTallii B COBPEMEHHOM HH(poBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUs HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHSI M BBIBOJHI,
dopmynupoBaTh yTBepxkaeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIE U
WHIYKTUBHBIC PACCyKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHue |
aHanmornto.  OOyueHue  anreOpe  mpeArnoiaraeT  3HAYMUTENBHBIH  00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYYaloMUXCs, MOITOMY CaMOCTOSTEIbHOE
pelIeHne 3aa4 SBISIETCS pealn3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykrype mporpamMmbl yueOHOro Kypca «Anredpay» aisi OCHOBHOTO
obmiero o0pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COZEpKATEIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHHS U
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepkKaTelbHO-METOAMYECKIX
JMHUN pa3BUBAETCS HA MPOTSDKEHUH TPEX JIET U3YyUCHHS Kypca, B3aMMOICUCTBYS C
APYTUMH €ro JUHUSAMH. B Xome wu3ydeHHs ydeOHOTO Kypca OOy4arommuMmcs
IPUXOJNUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIH
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, IPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesiax
MaTeMaTHYeCKOro 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO O0YYarOITUMUCS
OCHOB  YHHMBEPCAJbHOTO MaTemaTrhuyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne mauHUM «YUucna ¥ BBIYMCICHUS» CIYKUT OCHOBOW s
JaJIbHEHIIeT0 W3YYeHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYaIOIIUXCS
JIOTHYECKOTO MBIIUIEHUS, (JOPMUPOBAHUIO YMEHHS MOJIb30BAThCSA aIrOPUTMaMHU, a
TaKXke MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOUMBIX ISl TOBCEHEBHOM
KU3HU. PazBuTHE MOHATUS O YUCIE Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
CBSI3aHO C PALMOHAIBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OpPMHUpPOBAHHEM



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

Conepxanue IByX aire0pandecKkux JUHUN — « AreOpandecKue BhIPAXKEHHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO y OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOJAMMOIro /Jisi pEelIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHUs Y4YeOHBIM MaTepuan TPYHNIUPYETCS BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNed, OMHCAHHUs MPOLECCOB U
ABJIIGHUNA peajdbHOro Mupa. B 3agaunm oOyueHus anrebpe BXOAAT TaKkKe
JanbHellllee pa3BUTHE AJITOPUTMHUYECKOTO  MBILIUICHHUS, HEO0XOAMMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMHU
NeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanne CUMBOJIbHBIX ()OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHUsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copepxanve pyHKIIMOHAIBHO-Tpa(UUecKoil TMHUK HAlEJICHO Ha MOJyYeHHE
oOy4JaromuMHCs 3HAHUN O (QYHKIUAX KaK BaKHEWIIEH MaTEeMaTHYECKON MOJeH
JUTSL OIIMCaHUSl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJIE
u obOmectBe. M3yyeHne marepuana CrnocoOCTBYET Pa3BUTHIO Y OOYYarOIIMXCS
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATHKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NPEeICTaBICHUI O POJIK MAaTEMAaTUKH B Pa3BUTUHN [TUBWIN3AINHI U KYJIbTYPBHI.

CornmacHo yueOHOMY IUlaHy B 7-9 Kjaccax wu3ydyaeTcs y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3eibl COACpPKAHUS:
«Yucrna u BBIUKCICHUS», «ANreOpandyeckue BBIpAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne ydueO6HOro kxypca «Anredpa» orBoautcs 306 gacoB: B 7 Kjacce
— 102 ygaca (3 4gaca B Henento), B 8 kiacce — 102 gaca (3 yaca B Hexaento), B 9
KJ1acce — 102 yaca (3 yaca B HEJIETIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXO] OT OAHOW (POPMBI 3aMHUCH
npobeit k apyroi. I[loHsiTHE panMOHANBHOIO YHCHIA, 3aluCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTruueckue JEHUCTBUS C
palMOHANBHBIMU YuciIaMU. Pemienue 3amad U3 peanbHOW NMPAKTUKU HA 4acTH, Ha
TpoOHu.

CreneHb C HaTypaJbHBIM TIOKa3aTeJIeM: OIpeJelieHue, Mpeodpa3oBaHue
BBIPOKCHUH Ha OCHOBE OMPEEIICHHUS, 3aNTUCh OOJbINX uncell. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TIPU3HAKOB  JEUMOCTH, PAa3JIO)KEHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMOCTH, B TOM 4YuCJe TipsMas W oOparHas
MPONOPLIMOHATIEHOCTH.

AsireOpanyeckue BbIpasKeHUs

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKEHUS C NEpeMEHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dopmynbl. Beraucienus o popmynam. [IpeodpazoBanne OYKBEHHBIX BbIpXKEHUH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOrOwIeHbl. CteneHp MHOrouwieHa. ClioKeHue, BhIYUTaHUE,
YMHOXEHUE MHOIOWIEHOB. DOpMyJbl COKpPAlIEHHOTO YMHOXKEHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBuja NPeoOpa3oBaHUS ypaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOM, YMCIO KOPHEH JMHEWHOTO
YpaBHEHHUSI, peEIICHHE JIMHEWUHBbIX ypaBHEeHHU. CocCTaBieHHWE YpaBHEHHUN MO
YCJIOBHIO 3a7auu. Penenne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPAaBHEHHUM.

JIuneliHoe ypaBHEHHUE C JIByMs MepeMEHHbIMU U ero rpaduk. Cuctema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEpEMEHHbIMHU. PelieHune cucrem ypaBHEHUU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C MOMOUIBIO
CHUCTEM YpAaBHEHUM.

DyHKIUN



Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMeEKyTKH. PaccTosHne MexTy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyrosibHasg cuctema koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOUYKHM Ha KOOPJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @ynkuus, e€ rpadux. ['padux GyHkunn
y = |x|. T'paduueckoe pelieHne THMHEHHBIX YPABHCHHUH W CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucia v BbIYMCICHUS

KBampatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuunble TPUOJIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBaIPAaTHBIX KOPHEW M WX NMPUMEHEHHUE K TPE0OPa30BaAHUIO YHCIIOBBIX BBHIpAKEHUN
Y BBIYMCJICHUSAM. [[€eMICTBUTEIIbHBIC YHCIIA.

Crenens ¢ uenpIM NoKa3zaTesneM u €€ cporictBa. CTaHapTHas 3aIllUCh YNCTA.

AJire0panvecKne BbIPasKeHH s

KBanparnelii  TpEXuiieH, pas3jloXKEHHE  KBAJApPaTHOrO TPEXWIEHA Ha
MHOHUTEIH.

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

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUS.
Teopema Buera. Pemienne ypaBHeHUN, CBOASAIINXCS K JUHEHMHBIM M KBAJAPaTHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas mHTEpHpeTanus ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUW C JABYMs NEpEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJINHENHBIX YPABHEHUH C IByMs [IEPEMECHHBIMU.

Pemmenue TekCTOBBIX 3a/1a4 anredOpandeckKiuM CrocoOoM.

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

DyHKIUMN

[Torsitne Qynkmuu. OOIaCTh ONpEACNeHUS W MHOXKECTBO 3HAYCHHIM
bynkiuu. CriocoObl 3amanus QyHKITHA.

I'papuk dynkuuun. Yrenue cBoicTB ¢GyHKIUU 1o €€ rpaduky. Ilpumepsi
rpauKoOB (QYHKIIUI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.



DyHKIWK, ONKCHIBAIONINE MPSIMYyI0 ¥ OOpaTHYI MPOMOPIHOHATBHBIC
3aBHCHMOCTH, UX rpadukn. OyHkuuu y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KJIACC

Yuciaa v BbIYMCICHUS

PannionanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OECKOHECUHbIC
JecATUYHbIE TpoOou. MHOXKECTBO AEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEYHBbIC JeCSITUYHBbIE JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICMCTBUTEIBHBIX YUCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JIEUCTBUTEIBHBIX 4YHCEN, apudMeTHYecKue JACHUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpA, JUIUTEIBHOCTh IPOIIECCOB B
OKPY’KaroIIeM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxkeHus. OKpyrieHue
yuces. [Ipukuka u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHue ypaBHEHUM, CBOASIIIUXCS K TUHEUHBIM.

KBanpatnoe ypaBHeHue. PeuieHue ypaBHEHMM, CBOISIIUMXCSA K KBaAPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHuss ypaBHEHUN TPETbEH U YETBEPTOMU
CTEIIEHEN PA3JIOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3ajad
anredpanvyeckuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpeMEeHHbIMH M ero Tpaduk. PemieHue cuctem IByx
JIMHEWHBIX YPABHEHHUH C ABYMs IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Japyroe — BTOpo cremeHu. ['paduueckas
UHTEpIIpEeTalys CUCTEMBbl YPAaBHEHUH C IBYMsI [IEPEMEHHBIMHU.

Pemenue TekCTOBBIX 3a/1a4 anreOpanvdeckKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEprpeTans HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMHU.

DyHKIUN

KBagpatnunas ¢ynknusa, e€ rpaduk m cBoiicTBa. [lapaboma, KoOpauHATHI
BEPIIMHBI TapaboIbl, 0Ch CAMMETPHUH MTAPaOOITHI.

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

YucaoBbie MOCAEI0BATEIbHOCTH U MPOrpPeccHu



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

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

N300pakeHne WIeHOB apu(PMETUUYECKOM U TE€OMETPUYECKOW MpOrpeccuii
TOYKAMHU Ha KOOPAUHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLMAIBHBIA POCT.
CnoxHeie IIPOLICHTHI.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOro Kypca
«AnreOpa» XapaKTepu3yloTcs:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHMCKUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpakJlaHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaxX (PYyHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIpPaBIECHHOCTH, OCO3HAHMEM BAXXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEW JKM3HU JUIS YCIEIIHOW TpodeccroHaIbHON
JESTENHbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY U  3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJad, PELICHHWH, pacCyXJICHUW, YMEHHUIO BHUJIETh
MaTeMaTH4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTEeMAaTUYECKONM HayKd Kak cdepbl UeI0BEYECKOU
NEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTHUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOHl KaK CpPEACTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEIEHHUA  30pOBOro  oOpasa JKM3HU  (340POBOE  IUTAHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHUE MaTeMaTHUYEeCKUX 3HAHUM /Ui pelIeHus 3a1ad
B O00JJaCTH COXPAHHOCTU OKpY’KaIolled cpeibl, IUIAaHUPOBAHUS IMOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJEICTBUM IJisi OKpYXalolleld cpeabl, OCO3HAHHEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHMAM CONMAJIbHOW W NPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJEH, MpuoOpeTraTh B COBMECTHOM NESATEIbHOCTU
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
bopMynHpoBaTh UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpPUHUMAeMble PEIICHUs W JAEUCTBHs, (DOPMYyIHUpOBaTH W OICHUBATH PUCKH H
NOCIIENCTBUS, (HOPMHUPOBATDH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble jornueckue AecTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKH MATEMATHUYECKUX
O00BEKTOB, TOHSATHN, OTHOUICHWH MEXKIy MOHATHIMH, (HOPMYITHPOBATH
OTIpeJIeICHNs] ~ TOHSATUH, YCTAHABIMBATH CYMIECTBCHHBIM  TPHU3HAK
KIaccu(uKauu, OCHOBAaHUS s OOOONICHWS W CpaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO aHAJIH3A,;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOpPa3OBBIBATH  CYKICHHS:
yYTBEpAUTEIbHBIE W OTPUIATENIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBJISIT ~ MAaTE€MAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
NpoTuBOpeurss B (aKkTaxX, AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM IS BBISIBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

JieNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHJYKTUBHBIX YMO3AKJIIOUCHUH, YMO3AKIIFOYEHHUI 110 aHAJIOTUU;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUHN (MPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTUYeCKUX (AKTOB, BBICTpAUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpATh CMoco0 pelieHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHHs, BbHIOMpaTh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbLCKNE JEHCTBUS:

UCII0JIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTH BOMPOCHL, (PUKCHPYIONIUE IPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJILHO YCTAaHABIWBAaTh HCKOMOE U JaHHOe, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH 10 CaMOCTOSITEIbHO COCTABIICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEJOBaHWE 1O  YCTAaHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYecKoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COO0OM;

CaMOCTOSITENTLHO (DOPMYITHPOBATh 000OIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJOBAHUSI, OIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;

POTHO3MPOBATh BO3MOKHOE pPa3BUTHE IMPOIECCa, a TAKKE BBIIIBUTaTh
IPE/IIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh HWHGOPMAINH, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh QopMy mpenctaBieHus WHOOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aladd  CXeMaMH, JuarpaMMaMid, HWHOW Tpadukod W HX
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yduTeIeM WIH cPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHﬂ:



BOCIIpUHHMATh #  (HOPMYIUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH U LIETSIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJy peIIeHUs 3a1a4i, KOMMEHTHUPOBAThH MMOTYUCHHBIA PE3YIbTaT;

B X0JI¢ 00CYXICHHS 33a]1aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIAEMOM TEMBI,
poOJIEMBI, peracMoi 3a7a4r, BRICKAa3bIBaTh MJICH, HAIICIICHHBIC HA ITOUCK
pEIICHMS, COIOCTAaBIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHMAJIOTa, OOHAPYXUBATh Pa3JIMYUEe W CXOJICTBO IO3WIIHIMA, B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pe3ybTaThl  pEIIEHWUs  3a7a4d,  JDKCIICPUMEHTAa,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YY4ETOM 33714 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATbHONH paOOThI MPU PEIICHWH YYEOHBIX MAaTEMaTHYCCKUX
3ajad;

NPUHUMATH 11EJIb COBMECTHOM JEATEIBHOCTH, IJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JOTOBapUBATHCA,
o0CyXJ1aTh TPOIECC M PE3yJbTaT pabOThl, 0000IaTh MHCHHS HECKOJIBKHX
JIIOIEH;

y4acTBOBaTh B TPYNNoOBBIX (opmax paboTel (0OCyXaeHus, OOMEH
MHEHUSIMH, MO3TOBbIE IITYPMbl U JIpyTU€), BBIMOJIHATH CBOIO 4YacThb
paboThl M KOOPJUHUPOBATH CBOM JICUCTBHS C APYTMMH YJICHAMU KOMAaH/IbI,
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIHMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHS.

PerynsiTuBHbIe yHHBepcalbHbIe YUeOHbIe 1elCTBUA
Camoopranusanus:

CaMOCTOSITEJILHO COCTaBJIATH IJIaH, aJICOPUTM PEHICHUs 3a1auu (UId €ro
4acTh), BBIOUPATH CIOCOO PEIICHUS ¢ YYETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBaTb U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOM HH(pOPMAIIUH.

CaMOKOHTpOJ'lb, AMOIMOHAJIbHbIN HHTEJIEKT:

BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca H
pe3ysbTaTa pelieHus MaTeEMaTHIeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MOPU PEUICHUH
3aJlaul, BHOCUTh KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWEHHBIX OIMNOOK, BRISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH MOCTABJICHHOW IETH
1 YCJIOBHUSAM, OOBSACHSATHh NMPUUUHBI TOCTHKEHUS WA HEIOCTIKCHUS 1IEJIH,
HaXOJUTh OIHUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYaroOImMICS TMOJIYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YJIbTATHI:

Yuciaa v BbIYMCICHUS

BoinonHsATh, coueTass YCTHbIE W TMHUCbMEHHBIE TPUEMBI, apuMETHUYECKUE
JENUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUsT YKMCIOBBIX BBIPAXKECHHUH, MPUMEHSITh pa3sHOOOpas3HbIC
criocoObl U MPUEMBI BBIYMCIICHUS 3HAYEHUN APOOHBIX BBIPAKEHUMU, COACpPKAIIUX
OOBIKHOBEHHBIE U JICCATUYHBIE APOOH.

[lepexonuth OT OfHOM (OPMBI 3amucu 4yucen K Apyrod (mpeoOpa3oBbBIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JECATUUHYIO IPOOH).

CpaBHUBATH U YIIOPSIOYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyIJsTh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY Pe3yJibTaTa BRIYMCIECHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaXEHUN. BBIMOMHATH NEUCTBUSA CO CTEMEHSIMHU C HATypaJbHBIMHU
MOKA3aTeIISIMU.

[IpuMeHATP  NpU3HAKU  JACIUMOCTH,  Pa3JIOKEHUE HAa  MHOXHUTENIH
HaTypaAJIbHBIX YHCEI.

Pemath mpakTUKO-OPUEHTHPOBAHHBIE 33JaYM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPLUHOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yabTaThl pELIEHUs 3a7a4 ¢ Y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpruBaeMbIX 0OBEKTOB.

AJireOpanvecKne BbIpasKeHU s

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

HaxonuTe 3HaueHUsT OyKBEHHBIX BBIPAKCHMM TpPHU 3aJaHHBIX 3HAYCHHSIX
MIEPEMEHHBIX.

BoinonusaTe  mpeoOpa3oBaHUsi  LEJIOTO  BBIPAXEHUA B MHOTOWICH
MIPUBEJICHHEM MOJO0HBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

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

Ocy1iecTBasATh Pa3’I0KEHUE MHOTOYJICHOB HA MHOXHUTEIHW C IOMOUIBIO
BBIHECEHHMS] 32 CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKH  CJIaraemsix,
MpUMEHEHUS (DOPMYIT COKPAIIEHHOTO YMHOKEHHUSI.

[IpuMensaTh npeodpa3zoBaHKsl MHOTOYJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEM C HATYypAJIbHBIMU IOKA3aTEISIMH IS
npeoOpa3oBaHusl BEIPAKCHHIA.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUs C ONHOM IIEPEMEHHOW, NPUMEHss IPaBUIIa
Iepexoia OT UCXOAHOTO YPaBHEHUS K paBHOCUIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO KOPHEM YPaBHEHMUSI.

[IpumeHsTh rpaduyeckre METObl IPU PEIICHUN JTMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTrOo
YPaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpoutrb B KOOPAMHATHOW IUIOCKOCTH TpadUK JMHEHHOTO YpaBHEHHUS C
JByMsI TIEPEMEHHBIMH, TMOJB3YysSICh TpadUKOM, MNPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemate cuctemsbl ABYX JIMHEHMHBIX YPABHEHHU C ABYMS NEPEMEHHBIMH, B TOM
quciie rpaguuecku.

CocTaBiiAiTh M pelIaTh JHWHEWHOE YpaBHEHHE WM CHCTEMY JIMHEUHBIX
YpPaBHEHHWW MO YCIOBUKO 3aJadyd, HWHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4 MOJTYyYEHHBIA pE3yJIbTaT.

DOyHKUUHA

N3006paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHNE 33 JaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE IPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OTrMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKM IO 3aJaHHBIM KOOpIMHATAM,
CTpoUTh rpaduky TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUHN y = [X|.

OnuceiBaTh € TMOMOIIBI (YHKIMHA HM3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSIHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IIPOU3BOUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHune QpyHKIMM MO 3HAYEHUIO €€ apTryMEeHTa.

[Torumarts rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a HWHGOPMAIIUH,
M3BJICKATh U UHTEPIIPETUPOBATH MHGOPMAIIHIO U3 TPaPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K konimy oOydenus B 8 kiacce 0OydyarOUIUMCS MOJYYUT CIEAYIOIINUE
IIPEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BBIYUCICHUSA

Hcnonp3oBaTh HavalbHBIE MPEICTABICHHUS O MHOXECTBE JACHCTBUTEIBHBIX
yucen JJis CPAaBHEHUS, OKPYTJIEHUS U BBIUYMCICHUN, U300paXkaTh JEWCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpuMeHsTs NOHSATHE apUPMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOJIUTh
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl MPU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOIHSTH
npeoOpa3oBaHus BbIPAXKEHUN, COJAEP)KAIIUX KBAJApPAaTHbIE KOPHHU, HCHOJb3Ys
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3amucu OOJBIINX W MAJIbIX YUCEN C MOMOIIBIO JECSITHUYHBIX
npoOeii u creneHelt yucna 10.

AJire0panyecKue BbIpasKeHH s

[IpuMeHAT, TOHSATHE CTEMEHW C IeNBIM  ITOKa3aTelieM, BBIIOJIHSTh
peoOpa3oBaHus BEIPAKCHHM, COACPIKAIINX CTETICHHU C IETBIM MTOKa3aTeIIeM.

BBITIOJTHATE TOKIECTBEHHBIE MPEOOpa30BaHUs PAMOHAIBHBIX BBIPAKCHHM
Ha OCHOBE IMPaBUJI JICHCTBUI Ha/Jl MHOTOWICHAMH U alreOpandecKuMu Apo0sMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOXKUTEIU.

[TpumensATs peoOpa3oBaHMsl BEIPAXKCHUN JUTS PEIICHUS Pa3IMYHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEJAMETOB, U3 peaTbHOU MPAKTHKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemates 5MHElWHBIE, KBaJpaTHbIC YpAaBHCHUS W pPallMOHAJIbHBIC YpaBHCHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBOIUTE MIpOCTEHIIIE WCCACAOBAHKS YPAaBHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ TPUMCHECHUEM rpadUUIECKUX MPEACTaBICHUHN (yCTaHABIMBATh, UMEET
JU ypaBHCHUEC WM CHUCTEMa YPaBHEHUH pEIICHUS, €CIIM MMEET, TO CKOJBbKO, U
npouee).

[lepexoauTh OT CIOBECHOW (OPMYIMPOBKH 3ajayd K €€ anreOpanvecKoiu
MOJIETd C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJTYYSHHBIN pe3yibTarT.

[IpyuMeHsATH CBOWCTBAa YMCIOBBIX HEPABEHCTB JJIS CpPaBHEHHUS, OIICHKH,
pemarh JMHEHHbIE HEPaBEHCTBA C OJIHOM NEPEeMEHHOW M UX CHCTEMbI, JaBaTh
rpauyuecKkyo WILTIOCTPAllMI0O MHOXKECTBAa pEIICHUH HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMA

[lorumaTe ¥ UCMONB30BaTh (DYHKIIMOHAJIBHBIE TIOHITHS M SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNITh 3HaueHHe (YHKIUM TO 3HAYCHHUIO
aprymMeHTa, OlpeaeNaTh CBOMCTBA (PyHKINU 10 € rpaduKy.

Ctpoutsb rpaduku d7eMeHTapHBIX QYHKIIUN BUJIA:

y =k/x, y = x2, y = x3,y = |x|, y = VX, OnmChIBaTb CBOICTBA YHCIOBOA
byHkImu 1o €€ rpaduKy.

K xoniy oOyuenus B 9 kiacce oOyYaromIuiicss MONYYHUT CIETYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Yuca 1 BHIYMCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHATLHBIE M HPPAIMOHATLHBIE YHCTIA.

BeimonuaTe  apudmeTHdyeckue JEeUCTBHS C PAlMOHAIBHBIMU  YHUCJIAMH,
couetass YCTHbIE W TIMCBMEHHBIE TPUEMBI, BBITIONHATH BBIUUCICHUS C
UPPpaAOHATHHBIMHA YUCTAMH.



Haxonute 3HaueHuss CTEneHEM C LEIbIMU I[IOKa3aTelsiIMU W KOPHEW,
BBIUUCIIATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrasaTh [E€UCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUAKY pPE3yJbTaTa
BBIUMCJIEHUH, OLICHKY YMCIIOBBIX BBIPAXKECHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemare nuHenHbIE M KBaJApaTHBIE YpaBHEHMS, YPAaBHEHUs, CBOMSIIHUECA K
HUM, IPOCTEHIITNE TPOOHO-pAIlMOHATBHBIC YPABHEHUSI.

Pemate cucteMsl ABYX JIMHEMHBIX YPaBHEHHUW C ABYMs IEPEMEHHBIMU U
CHUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISICTCS JIMHEWHBIM.

Pemiath TekCTOBBIE 3ajayM  alreOpauvdecKuM CIOCOOOM C  TOMOIIBIO
COCTABJICHUSI YPABHEHUS UJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBOAUTHE MPOCTEUILINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJI€ ¢ TPUMEHEHHEM TpauiecKux npeacTaBieHui (yCTaHABIUBATh, UMEET
I YpaBHCHUE WM CHUCTEMA YPABHCHUU PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiate nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBa, M300pa)kaTh
pElIEHUE HEPABEHCTB HA YHMCIIOBOM MPSIMOM, 3alMCHIBATh PEUICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate  cucrembl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMBbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPAaBEHCTBO, M300pakaThb pEIIEHHWE CHUCTEMBbI
HEPABEHCTB Ha YMCIIOBOW MPSIMOM, 3aIIUCHIBATh PELUICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUU PAa3JIMYHbIX 3a]1a4.

DOyHKUUMA

PacrioznaBaTh (GyHKIMM HM3Y4eHHBIX BUIOB. [lokas3plBaTh CXeMaTHYECKH

pacroIoKeHHe Ha KOOPIWHATHOW TUTOCKOCTH T'padukoB QyHKIWN BUaA: y = kx, y
=kx+b y=kix,y=ax2 + bx +c,y=x3,y= Vx, y = |x|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth U M300pakaTh CXEMATHYECKH T'papUKUA KBAaIPATHYHBIX ()YHKIIUM,
OIMHCHIBATh CBOMCTBA KBAJPATHUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacrioznaBaTh kBagpaTuyHyro QyHKIHIO 10 (opmyse, MPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIMNA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YucaoBble MOCI€10BATEIbHOCTH U MPOrPeCcCHHA

Pacno3naBath apuMeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCUU TMpHU
pa3HbIX crlocobax 3aaHusl.

BBIONHATS  BBIYHCIICGHUS C  HWCIOJB30BaHMEM (OpPMYyT N-ro  4ieHa
apuMeTHIECKON U TEOMETPUUECKON TPOTrPECCUii, CYMMBbI MEPBHIX N UJICHOB.

N300paxath uYjeHbl MOCJIENIOBATEIBHOCTH TOYKAMU HAa KOOPJIUHATHOU
IJTIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCJIOBBIMH IOCICIOBATCILHOCTSIMH, B TOM
qUCIIC 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (N (POBbHIE)

Ne i/ Konrpoasbubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
Uucna u Beruucinenus. PanmonansHsie
1 25 1 https://m.edsoo.ru/R4B9OIGSL
qucna
2 Anrebpandeckue BbIpaKeHUs 27 1 https://m.edsoo.ru/Q2Z2 A6M3X
3 YpaBHEHUS 1 HEPABEHCTBA 20 1 https://m.edsoo.ru/G3P6A6F3H
4 Koopaunats! u rpaduku. OyHKIIIN 24 1 https://m.edsoo.ru/BST2BOB3C
5 [ToBTOpeHue u 060061IeHNE 6 1 https://m.edsoo.ru/EQUOJOF7T
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

ITPOTPAMME




8 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne i/ Konrpoasbubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI

q .K

1 HCITIa 1 BLIHHCIICHIA. BBAPATHDIC 15 https://m.edsoo.ru/M4W7U2V7X
KOpPHHU
Yucaa v Berunciiedus. CTeneHs ¢ [eJIbIM

2 7 https://m.eds00.1u/I4K5VIY8W
oKa3aTeJieM
Anrebpandeckue BbIpaKEeHHUSL.

3 . 5 1 https://m.edsoo.ru/V6X6L5R2Z
KBagpartsslii TpéxuneH
Anrebpandeckue BbIpaKEeHHUSL.

4 15 1 https://m.edsoo.ru/Y1B7Z97Z5N
Anrebpanyeckas 1po0b
VYpaBHe epaBeHCcTBa. KBanpa e

5 PABHCHHA H HEPABEHCTEA. TBaAPaTHH 15 1 https://m.eds00.ru/N2NOSTFOQ
YpaBHEHUS
VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI

6 Ny 13 https://m.edsoo.ru/A1V5COR6C
ypaBHEHUH
YpaBHEHUS U HEPABEHCTBA.

7 P P 12 1 https:/m.edso0.ru/Z4J3M2C6C
HepaBencrtpa
OyHKMU. OCHOBHBIE IOHATHS https://m.edsoo.ru/VEWIH5SHOU

9 Oynkuuu. Yucaosbie GyHKINUN https://m.edsoo.ru/O8P8U6S8K

10 [ToBTOpEeHUE M 0000IIECHNE 2 https://m.eds00.ru/L9V4U8I5]

OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME




9 KUIIACC

KoaudecTBO 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbHIE)
Konrpoasbubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchbl
padoTsbI padoThI
Yucna v BeluncieHus. JleicTBUTENbHBIE
9 https://m.edsoo.ru/O718F8K9F
qucna
YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C
. N 14 1 https://m.edsoo.ru/K1A8VOF6V
OJIHOU TIepEMEHHOMN
VYpaBHeHHUs 1 HepaBeHCTBA. CHCTEMBI
N 14 1 https://m.edsoo.ru/I2F9G 1 ESE
ypaBHEHU
VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/K4V9S7Q4]
DyHKIIUA 16 1 https://m.eds00.ru/M9Z8MOU4C
YucaoBbIe OCIEI0BATEILHOCTHU 15 1 https://m.edsoo.ru/Q6P6Z2D4E
IToBTOpenue, 0000IIEHNE, CHCTEMATH3A
P ’ Hl TeMATH3AI 18 1 https://m.edsoo.ru/Q5I0L5SHSF
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NpoBepPsieMoro .
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Yucna v BEIYUCICHUS
- BeimoytHATE,  coyeTass  YCTHBIE W TNHCBMEHHBIE  NPUEMBI,
' apudmeTHUecKue JSUCTBUS C PAIIHOHATBHBIMH YUCIIAMU
HaxomuTh  3HAYeHWS  YHUCIIOBBIX  BBIPAKCHHWH,  IPUMEHSATH
1.2 pa3zHooOpa3Hble CIOCOObI M MPUEMBI BBIUHCICHHS 3HAUEHUN JAPOOHBIX
BBIPOKEHUH, COJepKAIUX OOBIKHOBEHHBIC U JCCATUIHBIC APOOH
[lepexomquts oOT omHOM GOpPMBI  3alMUCH  YUCET K  JIpyrou
13 (mpeoOpa3oBbIBaTh  JCCATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JECATUIHYIO APOOb)
1.4 CpaBHUBATh U YHOPSAOYMBATH PALIMOHAIBHBIE YHCIIA
1.5 OKpyTJaTh yncaa
BbINoNHATE MPUKUAKY U OLEHKY pe3yibTaTa BBIYUCICHUH, OLIEHKY
1.6 3HQYEHUM YHUCIOBBIX BBIPAKCHUW. BBINOMHATH JACUCTBHS  CO
CTENEHSIMH C HATYPaJbHBIMH MTOKa3aTeIsIMU
- [IpuMeHsTh NpPU3HAKM JEIUMOCTH, PAa3JI0KEHHEe Ha MHOXKHUTEIN
' HATypaJbHBIX YHCET
Pemater  mpakTHKO-OPUEHTHUPOBAHHBIE  3a/ay,  CBSI3aHHBIE  C
OTHOIICHHEM BEITUYMH, MPOMOPLIUOHATIEHOCTHIO BEJIMYKH,
1.8 NPOIEHTAMH, WHTEPIPETHUPOBATh pPE3yAbTaThl pEIIEHUs 3agad C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOIMCTBAMM paccMaTpPHUBAEMBIX
00BEKTOB
2 AnreOpanyeckue BbIpaXKeHUs
)1 Hcnonp3oBath anreOpandeckyrd TEPMHUHOJOTHIO H  CHMBOJHKY,

NIPpUMCHSTH et B nmponecce 0OCBOCHUs y‘{C6HOFO Marcpualia




Haxonute 3HadyeHuss OYyKBEHHBIX BBIPQKEHUH TIpU  3aJaHHBIX

22 3HAUEHUSAX IEPEMEHHBIX
53 BoeimonsaTe mpeoOpa3oBaHUS IEJIOTO0 BBIPAKEHUS B MHOTOWIEH
' IPUBEIEHUEM NOJIOOHBIX CJIaraéMbIX, PACKPBITUEM CKOOOK
BbINoNHATE yMHOXEHHE OJHOUYWIEHAa Ha MHOTOYJIEH U MHOTOWIEHA Ha
24 MHOTOYJIEH, NPUMEHATh (OPMYNbI KBajapaTa CYMMbI M KBajapaTa
pa3HoOCTH
OcymiecTBIATh pa3oKeHNE MHOTOYJIEHOB HA MHOKUTEIHU C TIOMOIIIbIO
2.5 BBIHECEHHSI 32 CKOOKHM OOILEro MHOXUTEIIS, TPYIIIUPOBKH CIIaraeMbiX,
MpUMEHEHUS POPMYIT COKPAILIEHHOTO YMHOXKEHUS
"6 [IpumensaTs npeoOpazoBaHUsI MHOTOUJIEHOB JIJISl PELICHUS PA3INYHBIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX TPEIMETOB, U3 peaIbHON MPAKTUKHI
57 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU IOKa3aTENIsIMHU
' JUTSI TIpe0Opa30BaHUs BRIPAKEHUI
3 VYpaBHEHHS 1 HEPABEHCTBA
Pemate nMHEHHBIE ypaBHEHUS C OJHOM TNI€PEMEHHOW, TPUMEHSS
3.1 IIpaBUJIa MEepexoaa OT UCXOJHOTO YPABHEHMS K PAaBHOCHJIBHOMY €MY.
IIpoBepATh, ABISAECTCS JIM YUCIO KOPHEM ypaBHEHUS
32 [IpumensaTe rpaguyeckue MeTOAbl IPU  PEIIEHUH JIMHEHHBIX
' YPaBHEHUH U X CUCTEM
33 [TonGupats mpuMepsl Nap Yucel, ABJSIOIIUXCSA PELICHUEM JTMHEHHOro
' YPaBHEHUS € ABYMS IEPEMEHHBIMU
CtpouTh B KOOPJMHATHOM INIOCKOCTH Ipa)uK JIMHEHHOIO YpaBHEHUS C
34 JBYMsl MEPEMEHHBIMU; IO0JIb3YSACh TpapUKOM, IMPUBOAUTH MPUMEPHI
pELIECHUs] ypaBHEHUS
35 Pemats cucteMsl JBYX JTMHEUHBIX YPAaBHEHUH C ABYMS IE€PEMEHHBIMU,
' B TOM 4YHCJIE TpapUUECKH
CocraBiiTh U pelmars JUHEHHOE ypaBHEHUE WIN CUCTEMY JIMHEHMHBIX
3.6 YPaBHEHUH 110 YCIOBUIO 33a4l, UHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M IOJIy4E€HHBIN pe3yJIbTaT
4 Koopaunats! u rpadpuku. @yHKuuu
N300paxaTh Ha KOOPIMHATHOM MNpPSIMOIl TOYKH, COOTBETCTBYIOIHE
4.1 3alaHHBIM KOOpAMHATAaM, JIy4d, OTPE3KH, HHTEpBajbl, 3alHUCHIBATh

YHUCJIOBBIC IPOMECIKYTKH HA aJII‘C6paI/I‘{eCKOM SA3BIKC




Ormeuarr B KOOpHHHaTHOﬁ INIOCKOCTH TOYKHW II0 3aJaHHBIM

4.2
KOOpJMHATamM
43 Crpouts rpaduku muHeiHbIX GyHkuui. CTpouth rpaduk GYHKIUH Y
| =[x
OnuceiBaTh ¢ MOMOLIBIO (PYHKIMI HM3BECTHBIE 3aBUCUMOCTU MEX]Y
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMs, PACCTOSHHE, UEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpeMsl, 00bEM paboThI
4.5 Haxonuts 3HaueHre (pyHKIMH 110 3HaYEHHIO €€ apryMeHTa
[lonumars rpaduueckuii crnoco0 NpeICTaBI€HHUS U aHalIM3a
4.6 nHpopmMaluy, U3BJIEKATb W HUHTEPIPETHPOBATh HMHPOpPMAIMIO U3
rpauKoOB peanbHbIX MMPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pPe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NPOBepPsIeMOro .
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus
pe3yJabTaTa
1 Hucna v BeIUMCIEHUS
Hcnonws3oBaTh  HayaJbHble  NPEACTABICHHA O  MHOXECTBE
1 JEWCTBUTENBHBIX YHUCEJ JUISI CPAaBHEHMs], OKPYTJIEHHUsI U BBIUMCIICHUH,
' n300paXkaTb JEWCTBUTENbHbIE YHMCIA TOYKAMU Ha KOOPIAMHATHOM
PAMOM
[IpumensaTr mnoHsATHE  apU(METHYECKOIO  KBAJAPATHOTO  KOpPHS,
- HaXOJUTh KBaJpaTHble KOPHHU, MHCIOJB3ysd IPU HEOOXOIUMOCTH
' KaJIbKYJIATOP, BBIIOJHATH IPEOOpPA30BaHUs BBIPAKEHUH, COAEPIKAILINX
KBaJIpaTHbIE KOPHH, UCTIOJIb3Ys CBOMCTBA KOPHEH
13 Hcnonb3oBartk 3amucu OOJIBIIMX M MajblX YHCENI C IOMOIIBIO
' JIECATUYHBIX Ipo0eii u creneHei yucna 10
2 AnreOpanyeckue BbIpaXKeHUs
[IpuMeHATh TMOHATHE CTENEHM C LEIbIM IOKA3aTEJIEM, BBINOJHATh
2.1 npeoOpa3oBaHusl BBIPAXKEHUH, COJEpXkKAlUX CTENEHH C LEeIbIM
NI0Ka3aTeseM
)5 BBINONHATE ~ TOXAECTBEHHBIE  MPeoOpa3oBaHUsl  PALMOHAIBHBIX

BLIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI JeNCTBUH Haa MHOTOWICHAMHU U




anreOpandeckuMu ApoOsSMHU

2.3

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUATEIN

24

[IpumensTh mpeoOpa3oBaHUsl BBIPAKEHHUH IS PEIICHHS Pa3JIMYHBIX

3aa4 U3 MaTCMaTUKH, CMCKHBIX IPEAMETOB, U3 peanLHoﬁ IMPaKTUKN

VYpaBHEHHUS U HEPABEHCTBA

3.1

Pemwate nuHENHBIE, KBaJpaTHbIE YPAaBHEHUS M PALMOHAIIBHBIC
YpaBHEHUS, CBOIAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUN C JABYMs

NEPEMECHHBIMHA

3.2

[IpoBoguTe mpoOCTEMIIME MCCIECIOBAHUS YPAaBHEHUH M CHUCTEM
ypaBHEHUH, B TOM 4UHCI€ C MpPUMEHEHHEM TIpaduyecKux
Mpe/ICTaBIeHU (yCTaHaBIMBATh, UMEET JIM ypaBHEHUE WM CHCTEMaA

yYpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U MPOYee)

3.3

[lepexomute OT cnoBecHOW  (opmMyaupoBKM 3amadu K e€
anredpanvyeckoil MOJIEIM C MOMOIIbIO COCTABJICHUS ypaBHEHHS WU
CUCTEMBl YpPAaBHEHUM, MHTEPIPETUPOBaTh B  COOTBETCTBUU C

KOHTEKCTOM 33/1a4¥l TIOJYyYeHHBIN pe3yibTatT

34

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJISl CPAaBHEHUS, OLICHKH,
pelarh JIMHEHHbIE HEPABEHCTBA ¢ OJHOM MEPEMEHHON U UX CHUCTEMBI,
naBaTh  rpauuecKyr0  WJUIIOCTPAIMI0  MHOXECTBAa  pellIeHUi

HCpaBCHCTBA, CHCTEMBI HCPABCHCTB

OyHKIMHU

4.1

[lonumath ¥ HCMONB30BaTh (PYHKIUOHAIBHBIE TOHATHS U S3BIK
(TepMUHBI, CHUMBOJMYECKHE OOO3HAYECHHMsI), OMPEACNATh 3HAUYCHUE
(GYHKIMM 1O 3HAYEHHUIO apryMEHTa, ONpeAeNsiTh CBOWCTBA (DYHKIIUU

o e€ rpaduky

4.2

Crtpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUA:
y=k/x

, ¥y =x%, y = x3, y = |X|, OIUCHIBaTh CBOWCTBA YHCIOBOW (YHKIHH IO €€
rpaduxy

9 KUIIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs




pe3yJabTara

1

Yucna ¥ BEIYMCIIEHUSA

1.1

CpaBHI/IBaTB U YIHOpAAOYMUBATH pPALMOHAJIBHBIC W HPPAHOHAJIIBHBIC

qucia

1.2

BremonaaTe apI/I(i)MeTI/I‘-ICCKI/IC IICﬁCTBPISI C pallMOHAJIbHBIMH YUCJIaMU,
coycTad YCTHBIC W IMHMCBbMCHHBLIC HpI/IéMbI, BBIIIOJIHATH BBIYHCIICHHUA C

HppanuOHaJIbHBIMU YU CJIaMHU

1.3

HaxonuTe 3HaueHusi creneHeld ¢ LENbIMU TOKAa3aTels MU M KOPHEH,

BBIYHCIIATH 3HAUYCHUS YHCIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

OprrJ'IfITI) )IGI\/JICTBI/ITCJ'IBHI)IC YuCiia, BRIMIOJHATE NPUKUIKY pE3YyIbTaTa

BBIYMCIICHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUI

VYpaBHEHHS 1 HEPABEHCTBA

2.1

Pemrare  nuHENiHBIE M KBaJApaTHBIE YPABHEHHWs, YpPaBHEHMS,

CBOJSIILIMECS] K HUM, IPOCTENIIINE TPOOHO-pAllMOHAIbHBIE YPaBHEHHUS

2.2

PemaTte cuctemsbl IBYX JTUHEHMHBIX YPABHEHHH C IByMSI IEPEMEHHBIMU
U CUCTEMBI IBYX YpaBHEHH, B KOTOPBIX OJIHO ypaBHEHUE HE SBISETCS

JIMHEHHBIM

2.3

Pemate TekcTOBBIE 3adaud alreOpandecKuM CIIOCOOOM C MOMOIIBIO
COCTaBJICHUS YPAaBHCHHUS WIJIM CHUCTEMBI JIBYX YPaBHCHHH C JIBYMS

INEPEMEHHBIMU

24

[IpoBomuTh mpocTeillline HCCIENOBAaHUS ypPaBHEHUH U CUCTEM
ypaBHEHUH, B TOM 4UHCI€ C MpPUMEHEHHEM TIpaduuecKux
IpeCTaBlIeHU (HallpuMep, yCTaHABIMBAaTh, UMEET JIM YPAaBHEHUE UITU

CHUCTCMa ypaBHeHI/Iﬁ peuicHus, €Cjinu UMECT, TO CKOHBKO)

2.5

Pemars JIMHEHWHEBIC HCPABCHCTBA, KBaJApaTHLIC HCPaBCHCTBA,
I/1306pa)l(aTI> PCUICHUC HCPABCHCTB HaA YHCIIOBOM HpHMOﬁ, 3aI1MChIBaTb

peHICHUC ¢ TIOMOIIIBKO CUMBOJIOB

2.6

Pemate cuCTEeMBI JTHMHEHHBIX HCPAaBCHCTB, CHCTCMblI HCPABCHCTB,
BKJIFOYAOIIUE  KBAaJApaTHOC HEPABCHCTBO, I/I306pa)KaTB peuiceHuce
CUCTCMbI HCPABCHCTB Ha YHUCIOBOM prlMOfI, 3aIlIUCbIBATh PCHICHUC C

IIOMOIIIbXO CHMBOJIOB

2.7

Hcnons30BaTh HEPAaBCHCTBA IIPU PCIICHUHU PA3JIMYHBIX 3a/1a4




OyHKINU

3.1

Pacmio3nasath byHKIAN M3y4YEHHBIX BUOB. IToxa3eIBaTh
CXEMAaTUYECKH PACIIOIOKCHIE Ha KOOPIMHATHOH IIOCKOCTH IpaHKOB
¢dbyaknuit Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCHMOCTH OT

3HaYeHUH K03()(PUIIMEHTOB, ONMCHIBATh CBOMCTBA (DYHKITHIA

3.2

[loka3piBaTh CXEMAaTUYECKH PACIOJOKEHHE HAa  KOOPIMHATHOMU
IUIOCKOCTH TpadukoB GYHKIMH Buaa y = VX, Y = |X| U onmchIBaTh

CBOMCTBa (QyHKIUHI

33

Crpoutrh u wu300pakaTb CXeMaTH4YEeCKH TpaduKu KBaJPATUUHBIX
(yHKIMM, OMMCHIBATH CBOMCTBA KBAJAPAaTHUHBIX (QYHKIMH MO HX

rpaduxam

3.4

Pacrio3HaBaTh KBagpaTH4HYIO (QYHKIMIO IO (QopMmyse, MPUBOJIUTH
MpUMEpPbl KBAJPaTUYHBIX (YHKIUN M3 pealbHON >KU3HH, (PU3UKH,

T€OMETPHUH

Apudmernueckas v reoMeTpruecKas Mporpeccuu

4.1

Pacnio3naBate apupMETHYECKYIO0 H T€OMETPUIECKYIO MPOTPECCHH TTPH

pa3HBIX crioco0ax 3agaHus

4.2

BbINONHATE BBIYMCIEHUS C MCIOJB30BaHHEM (QOpPMYyS 7n-TO UJIeHa
apumeTnyecKoil ¥ reoMeTpUUECKON MPOrpeccHii, CyMMbI HEPBBIX N

YJICHOB

4.3

I/I306pa)I(aTB YJICHBI IMOCJIICA0BATCIPHOCTH TOYKaMH Ha KOOp,HHHaTHOﬁ

IIIIOCKOCTH

4.4

Pemars 3aJa4yu, CBA3aHHBIC C YHMCJIIOBBIMHU IIOCICOOBATCIBHOCTSIAMU, B
TOM YHCIC 3aJda4u H3 peaanoﬁ KHN3HHU (C HCIIOJIBb30BaHHUCM

KaJbKyIATOPa, HUGPOBBIX TEXHOIOTHIA)




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
Jpo6u OOBIKHOBEHHBIE W JIECATHYHBIE, MEPeXo]] OT OJHOW (OpMBbI 3alUCU
1.1 npobeit k apyroil. [loHsiTHE panMOHANBPHOTO 4YHCIA, 3allUCh, CPAaBHEHUE,
yIOPSAOYMBAHUE PALIMOHATIBHBIX YHCE
- Apudmernueckue AeHCTBUS C pallMOHAJIBHBIMU YUCIIaMU. Penienue 3anay u3
' peaIbHOM MPAKTUKHU HA YacTH, Ha IpOOHU
13 Crenenb C HaTypaJlbHbIM IIOKa3aTeJeM: OIpelelieHne, mpeoOpa3oBaHUE
' BBIPAKEHUI Ha OCHOBE OMPE/ENICHNs, 3aIUCh OOJIBIINX YUCE
14 [IpouieHThI, 3anmuch MPOLEHTOB B BUAE ApoOH U ApoOU B BHJIE MPOLEHTOB.
' Tpu OCHOBHBIE 3aJJa4M HA MPOLEHTHI, PEIICHUE 337a4 U3 PEAIbHON IPAKTUKH
15 [IpuMeHeHne TNpU3HAKOB  JEIMMOCTH, PA3jOKEHWE Ha  MHOXHUTEIH
' HaTypaJbHBIX YUCET
16 PeanpHble  3aBUCHMMOCTH, B TOM 4Hcle TMpsMas U oOparHas
' IPONOPLUUOHAIBHOCTH
2 AnreOpandeckue BhIpaXEHUS
51 [IepeMeHHbIE, YMCIOBOE 3HAYEHHUE BBIPAKEHUS C EpeMeHHOU. JlonmycThmble
' 3HAUYEHMS IEPEMEHHBIX
55 [IpencraBieHre 3aBUCUMOCTH MEXAYy BeIMYMHAMU B Buie (GOpPMYIbL.
' Boruncnenus no hopmynam
)3 [IpeoOpazoBanrie  OyKBEHHBIX  BBIPAXKEHHH, TOXKIECTBEHHO  paBHbBIC
' BBIpaKEHUS
2.4 CBoiiCTBa CTENEHU C HATYPAJIbHBIM MTOKA3aTEIEM
5 s OnHounensl 1 MHOrousieHbl. CreneHb MHOrowieHa. ClokeHHe, BBIUUTAHHE,
' YMHOKE€HUE MHOTOWJIEHOB
26 @opMyIbl COKPAIIEHHOTO YMHOKEHHUA: KBaJApaT CYMMBI M KBaJpaT Pa3HOCTH.
' ®opmyna pa3HOCTH KBaJpaToB. Pa3inoxkeHre MHOTOUYIEHOB HA MHOKHUTEIHN
3 YpaBHEeHU




VYpaBHeHHe, KOPEHb YypaBHEHHS, INpaBWia NpeoOpa3oBaHUS YpaBHEHHUS,

> PaBHOCHUIIBHOCTb YPaBHEHUM
39 JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOIO
' YPaBHEHUS, PEUICHUE JINHENHBIX YPAaBHEHUI
33 CocraBieHue ypaBHEHUH 10 YCIIOBUIO 33/a4yl. PelieHue TEKCTOBBIX 3a/ay C
' IIOMOILBI YPaBHEHHM
34 JIuHeliHOE ypaBHEHUE C JBYMS IIEPEMEHHBIMH U €T0 TpaduK
Cucrema [ByX JMHEWHBIX ypaBHEHUH C JByMs IepeMeHHbIMU. Pemienue
3.5 CUCTEM YpaBHEHMH criocoOOM MOJCTaHOBKH. IIpumepsl pelieHus TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHHUU
4 Koopaunats! u rpapuku. ®yHkinuu
4.1 Koopnnnara Touku Ha npsAMoit
19 Hucnossle mpoMeXyTKu. PaccrossHMe MeXy AByMs TOUKaMU KOOPJIMHATHOMN
' psIMOM
43 [IpsimoyronpHas cuctema koopauHaT, oc Ox u Oy. AGciucca U opaAnHATA
' TOYKU Ha KOOPJAMHATHOM IIOCKOCTH
a4 [Ipumepsr rpadukoB, 3agaHHBIX (GopMynamMu. UteHune rpaduKoB peasbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkmuu. I'padux dynkiuu. CBoiicTBa GyHKITUN
4.6 Jluneiinas Gynkuus, e€ rpaduk. ['paduk pynknuu y = [X|
47 I'paduueckoe pemieHne JNIUHEHHBIX YpPaBHCHMM M CHCTEM JIMHEHHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 Yucna v BBIYUCICHUS
. KBangpatHblif kopeHb u3 uucna. IloHsaTHe 00 uHppalMOHAIBHOM YHCIIE.
' JlecaTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apudMeTHUecKUX KBaJPaTHBIX KOpPHEH W UX NpPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUH U BBIYUCIECHUSAM. JeHCTBUTENbHbIE
quciaa
1.3 Crenens ¢ 1enbIM N0KazareaeM U € cBoiicTBa. CTaHgapTHas 3aIllich YKCia




2 AnreOpandecKkue BBIPaKCHUS
2.1 KBanpaTHblii TpEXWIEH, pa3JI0KEHUE KBAIPATHOTO TPEXWICHA HA MHOKUTEIIN
2.2 Anrebpandeckasi 1podb. OCHOBHOE CBOMCTBO anredpandeckoi qpoou
2.3 Crnoxenne, BBIYMUTAHHE, YMHOKEHHE, JICJICHNE allreOpandecKkux qpooeit
24 PannonanbHbIe BEIpaKE€HUS U UX IIpeoOpazoBaHue
3 VYpaBHEHMS 1 HEPaBEHCTBA
31 KBanparHoe ypaBHeHue, QopMmyna KOpHEH KBaJApaTHOTO YPaBHEHMS.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEMHBIM U KBAJIPATHBIM
3.3 [Ipocreiinme 1poOHO-pallMOHAIBHbBIE YPaBHEHUS
I'padmueckas unTepnpeTanysi ypaBHEHUN ¢ ABYMSI MEPEMEHHBIMU U CUCTEM
3.4 JMHENHBIX YpaBHEHHU ¢ ByMs nepeMeHHbIMU. [IprMepsl pemenus cucreM
HEJIMHEWHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU
3.5 Pemenne TeKCTOBBIX 3a1au alNredpanyeckuM crocooom
3.6 HucnoBsle HEpaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM NTEpeMEHHOI
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuneliHbIE HEPABEHCTBA C OJTHOM NEPEMEHHOU
3.10 CucTteMbl TUHEUHBIX HEPABEHCTB C OJIHOM MTEPEMEHHOMN
4 DOyHKIMHU
il Ilonsitue ¢ynkumun. OO6nacTe onpeneaeHUs M MHOXKECTBO 3HAYCHHUH
. ¢dbyaknun. CriocoObI 3a1aHus QYHKITAN
4.2 I'paduk pynkiuu. Urenue cBorcTB HyHKIMH MO €€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKIUH, OTpAXKAIOLUX PeaTbHbIE TPOLECCHI
a4 OyHKIMM, ONUCHIBAIOIIME MPSAMYH0 U OOpaTHYK MPONOPLUOHAIbHbIE
' 3aBHCUMOCTH, UX I'pauKu
4.5 OyHKIUU y =x% y = X3
4.6 Oyakun y = [x, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUH

9 KITIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1 Yucna v BBIYKCICHUS
. PanmonaneHble ymcna, HWppalMOHANbHBIE YHCIIA, KOHEYHbIE U OECKOHEUHbIE
' JECATUYHBIE PpOoOU
MHOX€ECTBO ACHCTBUTEIBHBIX YHCEN, ICHCTBUTEIBHBIC YUCIIA KaK OECKOHEYHBIE
- JecATUYHbIe ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEX]y MHOXKECTBOM
' JNEHCTBUTENBHBIX YMCEN U KOOPAMHATHOM npsiMoil. CpaBHEHHE JIEHCTBUTEIBHBIX
qucelnl
1.3 ApudmMernueckue IeUCTBUS C JCHUCTBUTEIHLHBIMH YHCIAMU
N3mepenusi, npubnmkenusi, oieHKU. PazMepsl 00BEKTOB OKPYXKAIOIIEro MHUpa,
4 JUINTEIBHOCTh TPOILIECCOB B OKpykawomeM wmupe. [IpubmmkéHHoe 3HaueHUe
' BEJIMYMHBI, TOYHOCTh Mpuoamxenus. Okpyrienue uyucen. [Ipukuaka u oueHka
pEe3yJIbTaTOB BHIYMCICHHI
2 VYpaBHEHHS U HEPABEHCTBA
2.1 VYpaBHEHHUS C OJTHOI NEPEMEHHON
2.2 JIuneitnoe ypaBHeHue. Pernienue ypaBHEHUM, CBOIAIIUXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOASIIMXCS K KBaIPATHBIM
Yy bukBagpatHoe ypaBHeHue. I[lpumepsl pelieHUsT YpaBHEHUW TpeTbed U
' YeTBEPTOU CTENEHEN Pa3IoKEeHUEM Ha MHOKHUTEN
2.5 Pemenne npoOHO-paliMOHATIBHBIX YPaBHECHUIH
2.6 CucreMbl ypaBHEHHI
2.7 VYpaBHEHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpadux
2.8 Pemenue cuctemM AByX JTMHEHMHBIX YPaBHEHUN C IBYMs IEPEMEHHBIMU
29 Pewienne cucrem AByX ypaBHEHMil, OJJHO M3 KOTOPBIX JIMHEWHOE, a APYyroe —
' BTOPOU CTENEHU
2.10 I'padmyeckas uHTEpIpETALIMS CUCTEMBI YPABHEHH C IBYMSI IEPEMEHHBIMU
2.11 Pemienme TekcTOBBIX 3a71a4 aNreOpandeckuM crnocodbom
2.12 YucnoBsle HEpaBEHCTBA U UX CBOMCTBA
2.13 Pelrenne MMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOMN
2.14 Perenne cucreM JIMHENHBIX HEPABEHCTB C OJHOM ITEPEMEHHON
2.15 KBanpatHsle HEpaBeHCTBA
516 I'paduueckast mHTepHpeTals HEPAaBEHCTB U CUCTEM HEPABEHCTB C JIByMs

NEPpECMECHHBIMHA




OyHKINU

KBamparnunass ¢ynkuus, e€ rpaduk u cBoiicrBa. Ilapabona, KoopauHATHI

> BEPIIMHBI TapaboJIbl, 0Cb CHMMETPUU TapadoIIbI

3.2 I'paduxn Qynxmii y=kx, y=kx+b 1 ux cBOHcTBa

3.3 I'paduxu GyHkmit y=k/x, y = x° 1 ux cBOMcTBa

34 I'paduky QyHKIMIA , ¥ KX CBOHCTBA
4 UucnoBele OCIEA0BATENbHOCTH

i1 Omnpenenenre M crnocoObl 3aJJaHUSl YUCIOBBIX MOCIENI0BAaTENIbHOCTEH. 3a1aHue
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (opMyIior U Gopmysioil n-ro dieHa

4o Apudmernueckas mnporpeccuss. Dopmynbl n-ro  wieHa apupMeTHUYECKOn
' MIPOrPECCUH, CYMMBI NIEPBBIX 71 UIEHOB

43 l'eomerpuueckas mnporpeccus. PopMynbl n-ro ujleHa TIe€OMETPUUYECKON
' MIPOrPECCUU, CYMMBI TIEPBBIX 71 YUIEHOB

14 N300paxkenne usieHOB apupMETHUYECKOH U TeOMETPUYECKOW Mporpeccuit
' TOYKaMH Ha KOOPJAWHATHOM IIJIOCKOCTH. JIMHENHBIN U SKCITOHEHIIMAIBHBIA POCT

4.5 CnoxHbIE POIICHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh INOHATHUSAMH: MHOXECTBO, IIOJIMHOXECTBO,
onepaluy HaJ MHOXECTBAMM; YMEHHE OIepUpOBaTh IOHATUIMH:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh WX IMPU PELICHUH
3aJa4; yMEHHE HCIO0JIb30BaTh IrpagUuecKoe MPeICTABICHINE MHOXKECTB
JUISI OTIMCAHUsl PEAVIBHBIX IIPOLIECCOB U SBJICHUM, NPU PELICHUU 3a]1a4

U3 JIpYTUX y4eOHBIX IPEIMETOB

YMeHne onepupoBaTh MOHATHAMH: OTNpEAeNieHne, akCuoMa, Teopema,
JI0OKa3aTelIbCTBO, YMEHHUE pAaclo3HaBaTh WCTHHHBIE W  JIOXKHBIE
BBICKA3bIBAHUS, MPHUBOJUTH MPUMEPhl M KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaAHWA U OTPUIIAHHA BBICKA3bIBaHUHU

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YHMCIO, MPOCTOE U
COCTaBHOE 4YHCJIO, JEIMMOCTh HaTypalbHBIX YHCEN, MpPHU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIO0, MOIYlb 4YHCia, OOBIKHOBEHHAas Jpo0b U
necsiTuYHasi IpoOb, CTAaHAAPTHBIN BUJ YHCIIA, PAallMOHAIBHOE YHCIIO,
UPPALMOHATIBHOE YHUCJIO, apu(METHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHME BBINOJIHATH JICHCTBUSL C  YWCIaMH, CpaBHUBaTh U
yIOPSAOYUBATh 4YHCIA, NPEJCTABIATh 4YHUCIAa Ha KOOPAUHATHON
OpsIMOM, OKPYIJIATH YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelieM,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb, MHOTOUJICH, alredpandeckas
IpoOb, TOXXIECTBO; 3HAKOMCTBO C KOPHEM HATypajJbHOW CTENEHH
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH pPACUYETHl MO (Qopmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH H
BBIPQXEHUI C KOPHAMM, pa3jIoXKeHHEe MHOTOYJIEHA Ha MHOXHTEIH, B
TOM YHCJIE€ C UCIOJb30BaHUEM (OPMYN pa3HOCTH KBAApPaToB H

KBaZpaTa CYMMBbI U pa3HOCTU




YMeHue onepupoBaTh NOHATUAMU: YUCIOBOE PABEHCTBO, YDABHEHUE C
OJHOW IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUMHEHHBbIE U KBAJpaTHbIC ypaBHEHMS,
IpOOHO-pallMOHATIbHBIE YPAaBHEHHUSI C OJHOM TEPEMEHHOW, CHCTEMBbI
JBYX JUHEHHBIX YPAaBHECHMM, JIMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-pallMOHAIGHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YMCJIE IIPU PELIEHUN 3aJa4 U3 JPYIUX IPEIMETOB
U TPAKTUYECKUX 3a/1ad; YMEHHME HCIIOJIb30BaTh KOOPAMHATHYIO
NpSAMYI0O ¥ KOOPJIMHATHYIO IIJIOCKOCTH JJIsi M300pa)KeHHsl pelleHuit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHnue onepupoBaTh MOHATUAMU: QYHKLNA, TpaduK QYHKINUU, HYIH
¢byHKINH, MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MIPOMEKYTKH
BO3pacTaHus, yOBIBaHWS, HAWOOJbIIEE W HAWUMEHBIIEEC 3HAYCHUS
GbyHKINY; yMEHHUe OTIEpUPOBATh TOHSTHSIMH: npsiMast
MPONOPIIMOHAIEHOCTD, JIMHEWHAs (YHKIUS, KBaJpaTU4Has (QyHKIHS,
oOpaTHas TPOMOPIIMOHAIBHOCTh, TMapaboJia, TUIepooia; yMEHHE
cTpouTh rpaduku GYHKINUH, UCTIOIB30BaTh TPa(UKH IJI ONIPEACIICHHS
CBOWCTB IMPOIIECCOB M 3aBUCHUMOCTEH, [UIS pEIIeHHs 3a1a4 U3 APYrux
y4eOHBIX TMPEIMETOB W pEATbHOW JKU3HHM, YMEHHE BBIPAXKaTh

(dhopMynaMu 3aBUCUMOCTH MEXy BeIMUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUSMH: MOCIIEI0BATEIbHOCTD,
apudmernyeckass U reoMeTpuyeckas  IMPOrPecCUU;  yMEHHE
UCIOJIb30BaTh CBOWCTBA MOCJEN0BATEIbHOCTEH, (GOPMYIBI CYMMBI H
oOlIero wjieHa IpH pelIeHUU 3a/ady, B TOM 4YHCIE 3aJad U3 APYTUxX

y4eOHBIX MPEAMETOB U PEATLHOM KU3HU

YMeHue peuiaTh 3aa4u pa3HbIX THUIIOB (B TOM 4YHMCJIC Ha IPOLCHTHI,
JOJIM M 4YaCTH, ABHKXCHHC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTb
ITOKYIIOK M YCJIYyI', HAJIOTH, 3a1a4U U3 obmactu YIIpaBJICHUA JIUYHBIMU U
CEMEMHBIMH (bl/IHchaMI/I); YMEHUC COCTaBJIATH BbIPA’KCHH,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI II0 YCIIOBHIO 3a/a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUC U OLICHUBATH HpaB,[[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMM: (UTypa, TOUYKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yroj, MHOTOYTrOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN

U PaBHOCTOPOHHUM TPEyroJbHUKH, NPSMOYTOJBHBIA TPEYTrOJNbHUK,




MeanaHa, OMCCEKTpUCa M BBICOTA TPEYroJbHHKA, YETHIPEXYTOJIBHUK,
napajiesiorpaMM, poMO, TPSMOYTOJIbHUK, KBajpaT, Tpareuus;
OKPY>KHOCTb, KpyI, KacaTelbHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢burypamu; yMeHue pemarb 3a/auyd, B TOM YHCJIE U3 MOBCETHEBHOMN
KU3HU, Ha HAXO0XKJIEHUE T€OMETPUYECKHX BEIMYUH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

10

YMeHune onepupoBaTh MOHATHSMHU: PABEHCTBO (QUTYp, DPABEHCTBO
TPEYroJIbHUKOB; IMApPaUICIbHOCTh W TNEPHEHAUKYISIPHOCTh MPSIMBIX,
YroJa MEXIy TMPSAMBIMHU, TEPICHIUKYISAp, HAKJIOHHAs, MPOEKIHUs,
nonooue ¢uryp, moaoOHbIE TPEYTOJIbHUKHA, CHMMETPUSI OTHOCUTEIIBHO
TOYKMA W TIPSIMOM;, YMEHHE pPacrlo3HaBaTh PABEHCTBO, CHUMMETPHUIO U
nonobue ¢Guryp, napauieTbHOCTh U MEPHEHIUKYISIPHOCTh MPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JJIMHA, PAcCTOSHUE, YIoJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKa), IJIOLIAlb;
YMEHHE OLIEHUBATh Pa3MeEpbl MPEIMETOB U 0OBEKTOB B OKPYXKAIOLIEM
MHpE; YMEHHE TMpPUMEHATH (OpPMyJbl MEpUMETpa U  IUIOIIATU
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY)KHOCTH U IUIOIIAIH Kpyra, oObema
MPSIMOYTOJIbHOTO TMapaijieNienuIea; yYMEHHE NPUMEHSATh NpPU3HAKU
paBEHCTBA TPEYroJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJbHUKA,
teopeMmy Iludaropa, TpPUrOHOMETPUUECKHE COOTHOIICHMS  JJIs

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMenune wu3o0paxkarh IUIOCKMEe GUTYPBl W HX KOMOHWHAIWH,
IPOCTPAaHCTBEHHBbIE (UTYPBI OT PYKH, C TOMOIIBK YEPTEKHBIX
WHCTPYMEHTOB M  JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY KU

CUMBOJIbHOMY OIIMCAHUIO

13

YMeHue OIICPHUPOBATDH IIOHATHSAMM pAMOYT'OJIbHAA CHUCTCMa
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, cymMmMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHUE HCIOJIB30BATb BCKTOPbBI M KOOPAWHATHI AJId MPCACTABJICHUA
JAaHHBIX W PCHICHHA 3a4da4, B TOM YHCIC H3 JPYIrux y‘le6HHX

MpeaMETOB U peaHLHOﬁ KHU3HU

14

YmMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIr'OBbBIC
AuarpamMmel, Ta6J'II/II_U:I, cpeaHee apI/I(I)MCTI/I‘{CCKOC, MEauaHa,

HauOOJIbllIee M HauMEHbIIICE 3HAYCHUsA, pa3dMax YHUCJIOBOIO Ha6opa;




YMEHUE  U3BIEKaTh, HMHTEPIPETUPOBATH W  IPeoOpa3oBHIBATH
uH(pOpMAIMIO, TPEICTABICHHYI0 B Ta0luIax W Ha JguarpaMmax,
OTPAKAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IIPOLECCOB U
SIBJICHUM; yYMEHUE pacllO3HABaTb H3MEHYMBBIE  BEIMYMHBI B

OKpYKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIy4ailHBIA ONBIT (Cay4dalHbIN
SKCIEPUMEHT), JJIEMEHTapHOE COObITHE (RJIEMEHTApHbI HCXO0J)
CIIy4ailHOTO OIbITa, CIIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHME HaXOAUTh BEPOATHOCTH CIIyYalHBIX COOBITUH B ONBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHME pEeIlaTh
3a/la4yd METOJOM OpraHM30BaHHOIO mepedopa M C HCIOJb30BaHUEM
MpaBUJia YMHOXKEHHUS; YMEHHE OLICHHUBAaTh BEPOSATHOCTH pPeaTbHBIX
COOBITHI M SIBJICHH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEPOSITHBIX COOBITHI B OKpY)XKaloIlleM MHpPEe U B IKU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHue BBIOMpaTh TOAXOMANIANA W3YYCHHBIM METOJ JJIsi PEIICHHS
3a/1a4d, TPUBOJUTH MPUMEPhl MAaTEMATHUYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIC M JKU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MaTEMAaTHKH B
HWCKYCCTBE, OIMCHIBaTh OTJEIbHBIC BBIJAIOIINECS  PE3yIbTaTHI,
MOJIYYCHHBIC B XOJI€ Pa3BUTHS MaTEMaTUKH KaK HAyKd, MPUBOIHUTH
pUMEPbl MATEMAaTUYECKUX OTKPBITHH M UX aBTOPOB B OTECYECTBEHHOM

U BCEMUPHOU HCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

OI'D 1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

1 Yucna v BEIYUCICHUS

1.1 Harypanbhblie u nensie yncna. [Ipu3Haku AeIMMOCTH UEIBIX YUCET

- OOBbIKHOBEHHBIE M JECATUYHbIE JpOOM, MPOLEHThl, OECKOHEUHbIE
' MepUOANIECKUE APOOH

13 Panmonanenupie uncna. ApudMeTHUECKHE ONEpalUH C PalMOHATBHBIMHU
' YUCTIaMH

- JelictBurenbHpie uncna. ApuMeTHYecKue omnepanuu ¢ ACHCTBUTEILHBIMHU
' YUCIIaMH

s [TpubmmxEéHHBIC BBIYUCIICHHS, TPABHJIa OKPYIJICHUS, NMPUKUIKA U OIEHKA
' pe3ynbTaTa BEIYUCICHUN

2 AnreOpandeckue BhIpaKEHUS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

59 Crenenp ¢ nensiM nokazareneM. CTeneHb C PalMOHAIBHBIM IMOKA3aTEJIEM.
. CBoiicTBa cTENEHU

2.3 MHorousneHsl

2.4 AnrebOpaunveckas 1po0b

) s Apudmernueckuii  KOpeHb  HaTypaibHOW  cremeHu.  JleWcTBus ¢
' apuMeTHYeCKUMU KOPHSIMH HaTypallbHON CTETIeHU
3 VYpaBHEHHUS 1 HEPABEHCTBA

21 Lensle u apoOHO-panmoHanbHble ypaBHeHHs. CHUCTEMBI M COBOKYITHOCTH
' ypaBHEHUH

32 Lensle u ApoOHO-panMoHaNbHEIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemrenne TeKCTOBBIX 3a1a4

4 YucnoBsle MOCE10BaTEIbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEH




Apudpmernueckass U reomerpuueckas mnporpeccuu. Dopmyna CIOXKHBIX

4.2
IIPOLIEHTOB
5 OyHKIMU
Oynkmnms, crmocoObl 3amanus (yaknuu. [padux  dyHkmuu. OO6macTh
OTpeNeNieHnusT W MHOXeCTBO 3HaueHuid ¢(ynkumu. Hymu  yakmum.
5.1. [IpoMexxyTKH 3HAKOTOCTOSHCTBA. [IPOMEXYTKH MOHOTOHHOCTH (DYyHKIIWH.
Makcumymbl W MHHUMYMBI (QyHKOuH. Haumbonbpimee wW HawMeHbIIee
3HaueHUe (PYHKIUU Ha IPOMEXKYTKE
6 KoopaunaTs! Ha psAMOM U INIOCKOCTH
6.1 KoopnunaTthnas npsmas
6.2 JlexapToBBI KOOPAMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX cBoiicTBa
7.2 TpeyronbHuK
7.3 MHOroyroJbHUKH
7.4 OKpYXHOCTb U KPYyT
7.5 N3Mepenne reoMeTpuyecKuX BeJIMYNH
7.6 BekTopsbl Ha mockocTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposTHocTh
8.3 KombOunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr
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