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HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBISETCS OOHUM M3 ONOPHBIX KYpPCOB OCHOBHOIO OOIIETro
o0Opa3oBaHusA: OHAa 00ECIEYMBAET U3yUYEHUE IPYTUX AUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO ITUKIOB, €€ OCBOEHHE HEOOXOAUMO s
MPOAOJDKEeHUsI 00pa30BaHus U B TOBCEIHEBHOM KU3HU. PazButne y oOyuaronmxcs
HAYYHBIX TMPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH anreOpamuecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOM SBJIEHUN U MPOLIECCOB
B TpUpOAEC W OOINECTBE, POJIM MAaTEMaTHUYECKOTO MOJACIUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUS
M Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX JIJISl alafTallii B COBPEMEHHOM HH(poBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHSI M BBIBOHI,
dopmynupoBaTh yTBepxkaeHUA. OCBOCHHE Kypca anreOpbl 00ecTieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHHS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PACCYKICHHsI, 0000IICHIEe U KOHKPETH3AINIO, a0CTparupoBaHue |
agamoruto.  OOyuenue  anreOpe  mpeAroiaraeT  3HAYUTEIBHBIH  O00BEM
CaMOCTOSITEJIbHOM ~ JIEATEIbBHOCTH O0YYarolUXCs, IO3TOMY CaMOCTOSITEIbHOE
pelleHue 3aa4 SBIsAeTCs peaan3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yueHusl.

B crtpyktype mnporpammbl yueOHOro Kypca «AinreOpa» s OCHOBHOTO
o0miero o6pa3oBaHus OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOINYECKUE
JMHUK: «Yucna U BBIYMCICHUSY, «ANreOpandeckue BhIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuuu». Kaxpas U3 3TUX coaepKaTelbHO-METOAUYECKUX
JMHUNA pa3BUBaeTCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUsl Kypca, B3aUMOJCHCTBYS €
ApYTUMHU €ro JuHUsAMU. B Xxozme wu3ydeHuss ydyeOHOro kKypca OOy4arolIumcs
HOPUXOJUTCS JIOTUYECKU PacCyk/aTh, UCIOIb30BaTh TEOPETHKO-MHOXKECTBEHHbIN
A3blK. B cBSI3M ¢ 3TUM B mporpaMMy y4yeOHOro Kypca «Airedpa» BKIHOUYECHbI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHBIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYECKOro 0Opa30BaHUs U CIIOCOOCTBYIOLIUE OBJIAJACHHUIO O0yYaIOIIUMHUCS
OCHOB  YHHUBEPCAJbHOTO  MaTemaTrhuyeckoro ss3bika. CopaepxkareabHOH U
CTPYKTYPHOH OCOOCHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKkTep.

Copmepxxanne mnuHHKM «YUucna ¥ BBIYMCICHUS» CIYXHT OCHOBOM IS
JaJIbHEHIIET0 W3YYeHHUS MaTEeMaTHKHU, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BAThCSA AITOPUTMaMHU, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOUMBIX IS TOBCEIHEBHOM
KHU3HU. PazBuTHE MOHATUS O YHMCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBSI3aHO C PALMOHAIBHBIMH M HPPALMOHAIBHBIMH YHCIaMH, (OPMHpPOBAHHEM



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

Conepxanue IByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO y OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOJAMMOIro /Jisi pEelIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNed, OMHCAHHUs MPOLECCOB U
ABJIIGHUNA peajbHOro Mupa. B 3agaunm oOyueHuss anredbpe BXOIAT TaKke
JanbHellllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHUS, HEOOXOAMMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMHU
NeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanne CUMBOJIbHBIX ()OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHHsI, CIOCOOHOCTEN K MATEMaTHUYE€CKOMY TBOPYECTBY.

Coneprxanve QyHKIIMOHAIBHO-TpaUuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHe
oOy4JaromuMHCs 3HAHUN O (QYHKIUAX KaK BaKHEWIIEH MaTEeMaTHYECKON MOJeH
JUTSL OIIMCaHUSl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJIE
u obOmectBe. M3ydyeHne marepuana CrIOCOOCTBYET Pa3BUTHIO y OOyYaromImxcs
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATHKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NPEeICTaBICHUI O POJIK MAaTEMAaTUKH B Pa3BUTUHN [TUBWIN3AINHI U KYJIbTYPBHI.

CornacHo yueOHOMY IIaHy B 7-9 Kkjaccax u3ydaercss y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3eibl COACpPKAHUS:
«Yucrna u BBIUKCICHUS», «ANreOpandyeckue BBIpAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueO6HOro kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kimacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIEC, MEPEXO] OT OAHOW (POPMBI 3amHUCH
npobeit k apyroi. I[loHsiTHe palMOHAIBLHOTO YMCIA, 3alKCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANIBHBIMU YuciIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

Crenenb ¢ HaTypaJdbHBIM TIOKa3aTeJIeM: OIpeJesieHne, Mpeoopa3oBaHue
BBIPOKCHUH Ha OCHOBE OMPEJICNICHUs], 3aITUCh OO0NbIINX uncel. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOU B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3aJa4l Ha
MPOIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JEIMMOCTH, PAa3JIOKEHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

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

AsireOpanyeckue BbIpasKeHUs

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKEHUS C NEpeMEHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BETUYMHAMH B BUJIE
dbopmyibl. Beruncnenus no gopmynam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, MPaBUIIA PACKPHITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl 1 MHOrowieHbl. CreneHb MHOrouseHa. CloKeHUe, BBIYUTaHUE,
YMHOXEHUE MHOIOYWIeHOB. DOpMyJibl COKpAlIEHHOTO YMHOXXEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUA, IpaBuja TPeoOpa3oBaHUS ypaBHEHHS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOM, YHMCIO KOPHEU JMHEUHOTO
YpaBHEHHUSI, pEIICHHE JIMHEWHBbIX ypaBHeHHH. CocCTaBieHHWE YpaBHEHHU MO
YCJIOBHIO 3a7auu. PeneHne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPAaBHEHHUM.

JIuneliHoe ypaBHEHHE C IBYMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEpEMEHHbIMHU. PelieHune cucrem ypaBHEHUU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOIIBIO
CHUCTEM YpABHEHUM.

DyHKIUN



Koopaunara Toukn Ha npsmoil. UuciioBsle MpoMeXKyTKU. PaccTosiHue mexny
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cucrema koopauHat, ocu Oxu Oy. AGcuucca U opJauHaTa
TOUKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMoOcTed. [lonstue @ynkuuu. I'paduk
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @ynkuus, e€ rpadux. ['padux GyHkunn
y = |x|. I'paduueckoe peuieHue JIMHEHHBIX YPABHEHUH W CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucia v BbIYMCICHUS

KBampatHeiii kopeHb u3 uucia. IloHstue o0 wuppanMoOHAIBLHOM YHCIIE.
JlecaTuuHble TPUOJIMKEHUST UppallMOHANbHBIX uncesl. CBONCTBA apu(METHIECKUX
KBa/IPATHBIX KOPHEHW M UX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[€eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ uenpIM NoKaszaTesneM u €€ cporictBa. CTaHapTHas 3alUCh YNCTA.

AnrebGpanueckue BoIpakeHUIAJNredpanyeckue BbIpaKeHust

KBanparnelii  TpEXuiieH, pas3jgoXKEHHE  KBAJApaTHOrO TpPEXWIEHAa  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ayreOpandeckoi apoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JIpoOei.
PanvonanbHbie BRIpaXKEHHS M KX TTpeoOpa3oBaHue.

YpaBHEHUS U HEPABEHCTBAY PABHEHHUS M HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUSI.
Teopema Bueta. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas uHTEpHpeTalivs YpaBHEHUM C ABYMs MEPEMEHHBIMH U CUCTEM
JIMHEMHBIX YpAaBHEHUU C JABYMs NEpPEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHENHBIX YPABHEHUN C IByMs [IEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OIHOW NEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJTHON MEPEMEHHOM.

OyHKINM PYHKIUA

[Tonsitne ¢ynkmuu. OOIacTh oOmMpeneNeHrus W MHOXKECTBO 3HAYCHHM
¢ynkiuu. CriocoObl 3amanus QyHKITHA.

I'paduk dynkuuu. Yrenune cBoicTB ¢(yHkiuu no e€ rpaduxy. [Ipumeps
rpauKoB (QYHKIIUI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.



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

9 KJIACC

Yuciaa v BbIYMCICHUS

PanmionanbHbie yucia, UppallMoOHAIbHBIC YUCIIA, KOHEYHbIE U OSCKOHECUHbIC
JecAaTUYHbIe 1poOou. MHOXKECTBO JEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIA
KaKk OECKOHEYHBbIC JeCSITUYHBbIE JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICHCTBUTEIBHBIX YUCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JIEUCTBUTEIBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpPA, JIUTEIBHOCTh MPOLIECCOB B
OKpPY’KaroIIeM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYUHBI, TOYHOCTh NpuOImxkeHus. OKpyTieHne
yucen. [I[pukuika u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHuUe. PenieHne ypaBHEHUMH, CBOSIIIMXCS K TUHEUHBIM.

KBangpatHoe ypaBHeHue. PemieHrne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUNW TPEThEU U YETBEPTOU
CTEIEHEW pa3IoKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-palilMOHANBHBIX YpaBHEHUU. PeleHune TEKCTOBBIX 3ajad
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienue cucrem IBYX
JIMHEWHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMU. PelieHne cucTem JByX YpaBHECHUN,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpo cremeHu. ['paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandeckKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJAHOM IepeMeHHOW. PemeHue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpmpeTands HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMHU.

OyHKINM PYHKIUA

KBanpatnunas ¢ynaknus, e€ rpaduk m cBoiicTBa. [lapaboma, kKoopauHATHI
BEPIIMHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOIThI.

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



Hucnosble  mocienoBareabHOCTUYMCI0BbIE  NOCTIEJ0BATEJIBHOCTH U
nporpeccuu

[loHsATHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IIOCIJIEIOBATEIBHOCTH
peKkyppeHTHOI dhopmyIioi u GopMyIoii n-ro uaeHa.

Apudmernyeckas U reomerpuueckas nporpeccuud. dopmynsl n-ro uiaeHa
apu(pMETUIECKON U T€OMETPUUYECKON MTPOrpeCcCHil, CYMMBbI IIEPBBIX NUJICHOB.

N300pakeHne WiIeHOB apu(PMETUUYECKOM M TEOMETPUYECKOW MpOrpeccuit
TOYKaMU Ha KOOPAUHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLMAIBHBIA POCT.
Ci10KHBIE IPOLICHTBHI.



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

JIMUYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«AnreOpa» XapakTepu3yloTcs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHMCKUX
MAaTE€MAaTUKOB M POCCUICKONM MAaT€MAaTHYECKOM IIKOJIbI, K HCIOJIb30BAHUIO ITUX
JOCTUXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpakJlaHWHA W pealli3allii ero
npaB, MPEACTaBICHUEM O MAaTeMaTHYEeCKUX OCHOBaxX (YHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOilecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM NPHUMEHEHHEM JOCTH)KEHUH HAyKH, OCO3HAaHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JIEITEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOM HAa AaKTUBHOE Y4YacCTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIPaBJIEHHOCTH, OCO3HAHMEM BAXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHIKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENPHOCTA M Pa3BUTHEM HEOOXOJMMBIX YMEHHUW, OCO3HAHHBIM BBIOOPOM W
MIOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCThIO K HMOLMOHAJIBHOMY M  3CTETMYECKOMY BOCIPHUSTHIO
MaTeMaTU4ecKuX OOBEKTOB, 3aJad, PELICHWH, pacCyXJIECHUW, YMEHHUIO BHUJIETh
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4dHBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, IPUPOJBI U
o0miecTBa, MOHUMAHHEM MaTeMAaTHUYECKONM HayKd Kak cdepbl UeI0BEUYECKOM
JESATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTHUS LMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEI0BATEIbCKOM
NeSATENbHOCTH;



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

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  30pOBOro  oOpa3a JKM3HM  (3I0pPOBOE  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 MaTeMaTUUYEeCKUX 3HAHUM /I pEelIeHHs 3aad
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 M3MEHSAIOMIMMCH YCJOBUSAM COUMAJIBbHOW U NMPUPOAHOMH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTHCS y JPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpPUHUMAeMble PEIICHUs W JAEUCTBHs, (DOPMYyIHUpOBaTH W OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3zoBblesiornyeckueeicTBUs:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUH MEXKIy MOHATUSIMH, (HOPMYITHPOBATH
OTIpEJICICHNs] ~ TOHSATWH, YCTAHABIWBATH CYIIECTBEHHBIA  MPHU3HAK
KIaccu(uKanuu, OCHOBAaHUS s OOOONICHWsS W CpaBHEHHS, KPUTEPUU
MPOBOJUMOTO aHAJIH3A,;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPeoOpPa3OBBIBATH  CYKICHHS:
yYTBEPIUTEIbHBIC W OTPUIATENIbHBIC, CIMHUYHBIC, YaCTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U 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, YMO3AKIIOUYECHNUN 110 aHAJIOTUU;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUHN (MPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTUYeCKUX (AKTOB, BBICTpAUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CcMoco0 pelieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHHs, BBHIOMpaTh Hauboyiee MOAXOASIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBblencciienoBaTe/IbCKNE1eHCTBHUS :

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyTHpOBaTh BOMPOCHI, (PUKCHPYIONIUE IPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTaHABIWBAaTh HCKOMOE U JaHHOe, (HOPMHUpPOBATH
TUIIOTE3Y, apryMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUC;

NPOBOJIUTH [0 CaMOCTOSITEIbHO COCTaBICHHOMY IUIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOONBIIOE  HCCICAOBAaHME IO  yCTAaHOBJICHHUIO
OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITETTFHO (DOPMYITHPOBATh 000OIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHHUIA;

IPOTHO3UPOBATh BO3MOXKHOE DPa3BUTHE IMPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

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 TmpencTaBieHus WHOOPMANMH W HWLIFOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, JuarpaMMaMd, WHOW TpapuKkod ©u Uux
KOMOMWHAIIUSIMU;

OIICHWBATh HAAEKHOCTH WHOOPMAIMN TI0 KPHUTEPUAM, TMPEIIOKECHHBIM
yduTeIeM WK CPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLICYHI/IBepCaHLHLIeyqeﬁﬂbleIleﬁCTBHﬂZ



BOCIIpUHHMATh #  (HOPMYIUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH U LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJy peIIeHUs 3a1a4i, KOMMEHTHUPOBAThH MMOTYUCHHBIA PE3YIbTaT;

B X0JI¢ 00CYXICHHS 33a]1aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIAEMOM TEMBI,
IpOOJIEMBI, peIacMon 3a7a4M, BHICKA3bIBATh HUJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIMOCTABIATh CBOM CYXKICHUS C CYXICHHSIMH JPYTHUX
YYAaCTHUKOB JHMAJIOTa, OOHAPYXUBATh Pa3JIMYUEe W CXOJICTBO IO3WIIHIMA, B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pe3yJbTaThl  pEIICHUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YY4ETOM 3aJ1a4 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAHJAHOW W
UHAVUBUAYATLHONH paOOThI MPU PEHICHHH Y4YEOHBIX MaTEMaTHYSCKUX
3ajad;

NPUHUMAThH 1ICJIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOW pabOThI, pacmpeaeiiaTh BHUABI padOT, JIOrOBapUBaTHCA,
o0CyXJ1aTh TPOIECC M PE3yJbTaT pabOThl, 0000IIaTh MHCHHS HECKOJIBKHX
JIIOIEH;

y4acTBOBaTh B TPYNNoOBBIX (opmax paboTel (0OCyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYpPMbl U JIpyTH€), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPAUHUPOBATH CBOU JCUCTBHS C APYTMMH YJI€HAMU KOMaH/IbI,
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIAThH IJIaH, aJITOPUTM PELICHUS 3aJadyu (WJIH €ro
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHUXCS PECYypCoOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUU.

CaMOKOHTpO.HI), IMOIHMOHAJIbHbINHTE/JIEKT:

BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI  Mpoliecca |
pe3ysbTaTa peluieHus MaTeEMaTUYEeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTh KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWEHHBIX OIMMUOOK, BRISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa ACATEIBHOCTH MOCTABJICHHOW €U
Y YCJIIOBUSAM, OOBICHSATHh NMPUUUHBI TOCTHKEHUS WA HEIOCTHKCHUS 1IEJIH,
HaXOJUTh OIMHUOKY, JaBaTh OIEHKY IPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOyYaloImMICS TMOJIYYUT CIEAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

Yuciaa v BbIYMCICHUS

BoinonHsATh, coueTas YCTHbIE W TMHUCbMEHHBIE MPUEMBI, apuMETHUYECKUE
JENUCTBUS C PAIMOHATIBHBIMHU YHCIIAMHU.

HaxonuTh 3Ha4YeHUs YKCIOBBIX BBIPAXKECHHUH, MPUMEHSTh pPa3sHOOOpa3HbIC
criocoObl U MPUEMBI BHIYUCIICHUS 3HAYEHUN APOOHBIX BBIpAKEHUMU, COACpPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexonuth OT OfHOM (OpPMBI 3amucu 4yucesl K Apyrod (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YIOPSAIOYMBATH PAllMOHAILHBIC YUCIIA.

OKpyrJsTh yncna.

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

[IpuMeHAT,  NpU3HAKK  JACIMMOCTH,  PA3J0KEHUE HAa  MHOXKUTEIU
HATypAJIbHBIX YHCEI.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUHOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yAbTaThl pELIECHUs 3a7ad ¢ Y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKue BbIPaKeHHU s

Hcnonb3oBaTh anreOpandyeckyl0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHATH
e€ B IIpoliecce OCBOCHHS Y4eOHOT0 MaTepuaa.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPAKCHMM TpPU 3aJaHHBIX 3HAYCHHSIX
MEPEMEHHBIX.

BeimonHaTh  mpeoOpa3oBaHMS — IENOTO  BBIPAXKEHUS B~ MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHHE OJIHOWIEHA HAa MHOIOYJIEH M MHOrO4JIeHa Ha
MHOTOYJICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBIsATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXHUTEIU C MOMOIIbIO
BBIHECEHHMS] 32 CKOOKM OOIIEro MHOXUTENS, TPYNIUPOBKU  CJIaraemsix,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOXKEHHUSI.

[IpuMensTh npeodpa3zoBaHKsi MHOTOYJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IIOKA3aTEJsAMHU JJIsS
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 METOAbl IPU PEIICHUH JIMHEUHBIX YPAaBHEHUHN U UX
CUCTEM.

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

Ctpoutrb B KOOPAMHATHOW IUIOCKOCTH TpadUK JMHEHHOTO YpaBHEHHUS C
JIByMsI TEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJUTH 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]1a4y MOJTYyYEHHbIN PE3yJIbTaT.

DOyHKUUMA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3alIUCHIBATh YNCIOBBIE IPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OTrMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKU IO 3aJaHHBIM KOOpAMHATaM,
cTpouth rpaduku TuHeHHbIX QyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh € TMOMOIIBIO (YHKIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpPEMS, pACCTOSIHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IIPOU3BOUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHnue QyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tornmarts rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a WHGOPMAIIUH,
M3BJICKATh U UHTEPIIPETUPOBATH MHGOPMAIIHIO U3 TPa(PUKOB peaTbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K konimy oOydenus B 8 kiacce o0OydyarOUIUMCS MOJYYUT CIEAYIONINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

Hcnonp3oBaTh HavyalbHBIE MPEACTABICHHUS O MHOXECTBE JACHCTBUTEIBHBIX
yucen JJig CPaBHEHUS, OKPYTJIEHUS U BBIUYMCICHUN, U300pakaTh JEeWCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAWUHATHOU MPSIMOM.

[IpuMensaTs nNoOHSATHE apUPMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTH
KBaJpaTHbIE€ KOPHU, UCIOIb3Yysd MPU HEOOXOJMMOCTH KaJIbKYJATOP, BBITOIHATH
npeoOpa3oBaHus BbIPAXKEHUW, COJAEPKAIIUX KBAJApPATHbIE KOPHHU, HCHOJb3Ys
CBOWCTBA KOPHEMN.



Hcnonp30BaTh 3amUCH OONBIINX M MaJIbIX YHCEN C MOMOIIBIO0 JACCITUYHBIX
npoOeii u creneHelt uucna 10.

AJireOpanydecKue BbIpasKeHHU s

[IpuMeHAT, TOHSATHE CTEMCHW C TIeJBIM  ITOKa3aTelieM, BBIOJIHATh
npeoOpa3oBaHus BRIPAKECHHIA, COIEPIKALTUX CTETICHH C IEIBIM TTOKa3aTeeM.

BBITIOJTHATE TOKIECTBEHHBIE TMPEOOpa30BaHUs PAMOHAIBHBIX BBIPAKCHHM
Ha OCHOBE MPaBWJI JCHCTBUI HaJl MHOTOWICHAMH U aNreOpandecKuMH IPOOsSMHU.

PacxitanbiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIU.

[TpumenHsATs MpeoOpa3oBaHMsl BEIPAXKCHUN JIUTS PEIICHUS Pa3IMIHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEJAMETOB, U3 peabHOU MPAKTHKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemates NMHElWHBIE, KBaJpaTHBIC YpPAaBHCHUS W pallMOHAIBHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMsI IIEPEMCHHBIMHU.

[TpoBOIUTE MpOCTEHIIIE UCCACAOBAHNS YPAaBHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ TPUMCHCHUEM rpaUuECKUX MPEICTaBICHUHN (yCTaHABIMBATh, UMEET
¥ ypaBHEHWE WM CHCTEMa YpaBHEHUH PEIICHHUs, €CITU MMEET, TO CKOJBKO, H
npouee).

[lepexoauTh OT CIOBECHOW (QOPMYTUPOBKH 3amauu K e€ anreOpandeckoi
MOJIETA C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYSHHBIN pe3yibTart.

[IpyuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB IS CpPaBHEHHUSA, OIICHKH,
pemiarh JWHEHHbIE HEPaBEHCTBA C OJIHOM NMEPEeMEHHOW M HX CHCTEMbI, JaBaTh
rpauyuecKkyo WILTIOCTPAllMI0O MHOXKECTBAa pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUA

[TonumaTe ¥ UCIONB30BaTh (DYHKIIMOHATIBHBIE TOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYEHHs), OMpENesITh 3HaueHHE (YHKIUHM IO 3HAYCHUIO
aprymMeHTa, OlpeaeNaTh CBOMCTBA (PYHKINU 10 € rpaduKy.

Ctpoutsb rpaduku dJIeMeHTapHBIX GYHKIIUN BUJIA:

y =k/x, y = x2, y = x3,y = |x|, y = VX, OnmChIBaTb CBOICTBA YHCIOBOIA
byHKIMN TI0 €€ TpaduKy.

K xonmy oOyuenus B 9 kiacce oOyJaromIuiicss MONYYHUT CIIETYIOIIHE
MPEIMETHBIE PE3YTbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYNBATH PAIIMOHAILHBIE M HPPAITMOHALHBIE YHCTIA.

BeimonaTe  apudmeTHdyeckue JEeUCTBHS C PAlMOHAIBHBIMU  YHUCIIAMH,
couetass YCTHbIE W TUCBMEHHBIE TPUEMBI, BBINIOJHATH BBIUUCICHHUS C
UPPAMOHATHHBIMHA YUCTAMH.



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

OKpyrasaTh [E€UCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUAKY pPE3yJbTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

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 YPaBHEHHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JIMHEHHBIM.

Pemiath TekcTOBBIE 3ajauM  alreOpauvdecKuM CIIOCOOOM C  MOMOIIBIO
COCTABJICHUSI YPABHEHUS UJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBOAUTHE MPOCTEUILINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIC C IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIMBATh, UMEET
I YpaBHCHUE WJIM CHUCTEMA YPABHECHUW PEIUICHHUS, €CIIM HUMEET, TO CKOJBKO, U
npouee).

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

Pemate  cuctembl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPAaBEHCTBO, M300pakaThb pEIIEHUE CHUCTEMBI
HEPABEHCTB Ha YMCIIOBOW MPSIMOU, 3alIUCHIBATh PELUICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELICHUU PAa3IMYHbIX 3a1a4.

DOyHKUUMA

PacrioznaBath GyHKIMM HM3Y4eHHBIX BUIOB. [loka3bpiBaTh CXeMaTHUYECKU

pacrooKeHHe Ha KOOPIWHATHOW TUTOCKOCTH T'padukoB QYyHKIWN 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 TpadUKH KBaJAPATUYHBIX (DYHKITHH,
OINMHCHIBATh CBOWCTBA KBAJPATUYHBIX (PYHKIMH 1O UX Tpaduxam.

PacnioznaBaTh kBagpaTnyHyr0 QyHKIHIO 1O (opmyse, MPUBOIAUTH MPUMEPHI
KBaIpaTUYHBIX (QYHKIIHNA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCuH

PacrioznaBaTh apuMeTHUECKYyI0 W TEOMETPHYECKYH) TPOTPECCUU TpH
pa3HbIX crlocobax 3aaaHusl.

BBIONTHATS  BBIYHCIIGHUS C  HWCIOJB30BaHWEM (OpPMYyT N-ro dieHa
apupMeTHUECKON U TEOMETPUUECKON TPOTrPECCUid, CyMMBbI MEPBHIX N UJICHOB.

N300paxaTh uYjeHbl TOCJIEIOBATEIIBHOCTH TOYKAMU Ha KOOPAWMHATHOM
IJIOCKOCTH.



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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (mudpoBbie)
n/n TEMIPOrpaMMbl Bcero KonTtpoabHubiepadorsl | [IpakTnuecknepadoTsl P
o0pa3oBaTe/bHbIEPeCYPChI
Yucna v BBIUKCIICHHUS.
25 1

PannonaneHbIe ynca

AnrebpandecKueBbIpaKEHUS 27 1

VYpaBHEHHS U HEPABEHCTBA 20 1

Koopaunats! u rpapuku. 24 1

OyHKIMU

[ToBTOpeHue u 0000ImIEeHNE 6 1
OBIIEE KOJJMYECTBO YACOB I1O 102 5 0
ITPOTPAMME




8 KUIIACC

Ne
n/n

HaI/IMeHOBaHI/Iepa3HeJIOB u
TEMIIPpOrpaMMbI

KoaudecTBo4yacoB

Bcero KonTpoabHbIepadoThI

IIpakTnyecknepadoTHI

DJIEeKTPOHHbIE

(uu¢posrie)
o0pa3oBaTe/bHbIEpeCypPChI

Yycia B BEIYHUCIICHHUS.
KBagparusle kopHU

15

Uucna u BeraucieHus. CTEIeHs ¢

T EJIBIM ITOKA3aTCIIEM

AnrebpandecKueBbIpaXKeHUS.
KBagpatHeIATpEXUIEH

AnrebpandecKueBbIpaXKEHUS.
Anrebpandeckasapoob

15 1

YpaBHEHUs 1 HEPABEHCTBA.
KBanpaTHbie ypaBHEeHUS

15 1

YpaBHEHUs 1 HEPABEHCTBA.
CucreMbl ypaBHEHHI

13

VYpaBHEHHS U HEPABEHCTBA.
HepaBencrtpa

12 1

OyHKMU. OCHOBHBICTIOHATHS

Oynkuuu. YucaoBbled yHKIINH

10

[ToBTOpEeHUE M 0000IICHNE

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102 6




9 KUIIACC

KonuyectBouacos DJIEeKTPOHHbIE
Ne HanmeHoBaHMepa3aeoB U
n/m | TeMOpPOrpamMMbl Bcero KourpoJbHbiepadorsl | IIpakTuuecKkuepadoTh (wipposeIe)
o0pa3oBaTe/bHbIEpECYPChI
| Yucna v BBIUYKCIICHHUS. 9
JlelicTBUTENbHBIC YHCTIA
) YpaBHEHHUs 1 HEPABEHCTBA. 14 |
VYpaBHEHHUS C OJTHOM EPEMEHHON
3 YpaBHEHHUS 1 HEPABEHCTBA. 14 1
Cucremsl ypaBHEHU I
4 VYpaBHEHHUS 1 HEPABEHCTBA. 16 1
HepasencrBa
5 DyHKIIUA 16 1
6 YuCIoBBIENOCIIENOBATEILHOCTH 15 1
7 [ToBTOpEHwUE, o6o61uerIe, 18 |
cUCTeMaTHU3alsI3HaHUu N
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Ne KosnuuectBouacos
o/ Temaypoka Bce | KouTpoJubHbIe IIpakTUyeckue ﬁ[;l::myq i:j;:::::c[;{;zzmq)pOBMeOGpawBaTe
I ro padoThI padoTsbI
[ToHsTHEpAaTMOHATIEHOTOYUC | AKnacce https://www.yaklass.ru
na
Apudmernueckue aecTBU 1 SAKnacce https://www.yaklass.ru
C palMOHAJILHBIMH YHCIIaMU
Apudmernueckue aecTBU 1 SAKnacce https://www.yaklass.ru
C palMOHAJILHBIMH YUCIIaMU
Apudmernueckue aecTBU | AKnacc https://www.yaklass.ru
C pallMOHAJILHBIMH YHCIIaMU
Apudmernueckue aecTBU | AKnacc https://www.yaklass.ru
C pallMOHAJILHBIMH YHCIIaMU
ApubdmMeTnueckne T1eUCTBUS | SKmnacc https://www.yaklass.ru
C pallMOHAJILHBIMH YHCIIaMU
CpaBHeHue, SKmnacc https://www.yaklass.ru
yIOPSA0OYNBAHUEPALTUOHAIBH 1
BIXYHCET
CpaBHeHue, SKnacc https://www.yaklass.ru
yIOPSA0YMBAHUEPALTUOHAIBH 1
BIXYHCET
CpaBHenue, AKnacc https://www.yaklass.ru
YIOPSAA0YMBAHUEPALUOHAIBH 1
BIXYHCET




10

CreneHs ¢
HaTypaJIbHBIMIIOKa3aTeJIeM

SKitace https://www.yaklass.ru

11

CreneHs ¢
HaTypaJIbHBIMIIOKa3aTeJIeM

SIKnacc https://www.yaklass.ru

12

CreneHs ¢
HaTypaJIbHBIMIIOKa3aTeJIeM

SIKnacc https://www.yaklass.ru

13

CreneHs ¢
HaTypaJIbHBIMIIOKa3aTeJIeM

SIKnacc https://www.yaklass.ru

14

CreneHs ¢
HaTypaJIbHBIMIIOKa3aTeJIeM

SIKnacc https://www.yaklass.ru

15

Pemnrenyie 0CHOBHBIX 3a7a4 Ha
IpoOu, MPOLEHTHI U3
peanbHON NPAKTUKA

SIKmacc https://www.yaklass.ru

16

Penrenyie oCHOBHBIX 3a7a4 Ha
IpoOH, IPOLICHTHI U3
peanbHON MPaKTUKU

SIKacce https://www.yaklass.ru

17

Penrenyie oCHOBHBIX 3a7a4 Ha
IpoOH, IPOLICHTHI U3
peanbHOM PAKTUKH

SIKacce https://www.yaklass.ru

18

Pemienrie ocHOBHBIX 3a7a4 Ha
IpoOH, IPOLICHTHI U3
peanbHOM PAKTUKH

SKimacc https://www.yaklass.ru

19

HpI/ISHaKI/I JCIIMMOCTH,
Pa3JI0KCHUA HAa MHOXKHTCIINU
HaTypaJIbHbIX YUCCII

SKimacc https://www.yaklass.ru

20

HpI/I3HaKI/I JACIINMOCTH,
Pa3JI0KCHUS Ha MHOXKUTCIIN
HaTypaJIbHbIX YHUCCII

SKimacc https://www.yaklass.ru




PeanbHble 3aBUCUMOCTH.

SKitace https://www.yaklass.ru

21 [Ipsimast u oOpaTHas

[IPONOPLIUOHAIBHOCTH

PeanbHble 3aBUCHMOCTH. AKnacce https://www.yaklass.ru
22 [Ipsimast u oOpaTHas

[IPONOPLIUOHAIBHOCTH

PeanbHble 3aBUCHMOCTH. AKnacce https://www.yaklass.ru
23 [Ipsimas u oOpatHas

MIPONOPLIMOHAIBHOCTH

PeanbHbIe 3aBUCHUMOCTH. SAKnacce https://www.yaklass.ru
24 [Ipsimas u oGpaTHas

MIPOMOPLUOHAIBHOCTH
)5 KonTpossHas pabora no SAKnacce https://www.yaklass.ru

TeMe "Panmonanbaelie yuciaa'
26 ByKBEHHbIEBBIPAKEHHS AKnacc https:/www.yaklass.ru
27 DopMyIBI AKnacc https:/www.yaklass.ru
28 DopMyJIBI SKnacce https://www.yaklass.ru

[Tepemenneie. SKmnacc https://www.yaklass.ru
29 JloIyCTUMBIE3HAYECHUATIEPEM

SHHBIX

[IpeoOpazoBanre OyKBEHHBIX SKunacc https://www.yaklass.ru
30 BBIPAKEHUH, PACKPBITHE

CKOOOK U MpHUBEJICHHUE

MOJA0OHBIX CIIaraeMbIX
31 IIpeobpa3oBanne OyKBEHHBIX SAKnacc https://www.yaklass.ru

BBIpaXKEHUH, pacKpbITHE




CKOOOK M MpHUBEJICHHUE
IMOJOOHBIX ClIaraeMBbIX

[IpeoOpazoBanre OYKBEHHBIX
BBIPAKEHUH, paCKpbITHE

SIKnacc https://www.yaklass.ru

32
CKOOOK W MpHUBEICHHUE
[M0IOOHBIX ClIaraeMbIX
[IpeoOpa3oBanrie OyKBEHHBIX AKnacce https://www.yaklass.ru
3 BBIPA)KEHUH, paCKphITHE
CKOOOK U IIpHUBE/ICHUE
MOIOOHBIX ClaraeMbIX
34 CBolicTBa CTEIICHH C SKmacc https://www.yaklass.ru
HaTypaJbHBIM MTOKa3aTelIeM
35 CBolicTBa CTEIICHH C SKmacc https://www.yaklass.ru
HaTypaJbHBIM MTOKa3aTeJIeM
36 CBolicTBa CTETICHHU C SAKnacc https://www.yaklass.ru
HaTypaJbHBIM MTOKa3aTeJIeM
37 MHOTOWICHEL SAKnacc https://www.yaklass.ru
38 MHOLOWICHEL AKnacc https://www.yaklass.ru
CnoxkeHne, BEIYMTAHUE, SKimacce https://www.yaklass.ru
39 YMHOKEHUEMHOTOUJICHOB
40 CnosxeHue, BEIYNTAHUE, SKimacc https://www.yaklass.ru
YMHOKEHUEMHOTOUJICHOB
A1 CnosxeHue, BEIUNTAHUE, SKimacc https://www.yaklass.ru
YMHO>KEHUEMHOTOUJICHOB
4 CnosxeHue, BEIUNTAHUE, SAKnacc https://www.yaklass.ru

YMHOKCHUEMHOT'OYJICHOB




@OpMyJIBICOKpPALIEHHOTOYMH

SKitace https://www.yaklass.ru

43
0>KCHUSI

44 DopMyIBICOKPAILIEHHOTOYMH AKnacce https://www.yaklass.ru
0>KCHHSI

45 DopMyIBICOKPAILIEHHOTOYMH AKnacce https://www.yaklass.ru
0>KCHHSI

46 DopMyIBICOKPAIIEHHOTOYMH AKnacce https://www.yaklass.ru
0>KCHHUSI

A7 DopMyIBICOKPAIIEHHOTOYMH AKnacce https://www.yaklass.ru
0>KCHHSI

43 PaznoxeHneMHOro4IeHOBHA SAKnacce https://www.yaklass.ru
MHOKHTEITH

49 PaznoxeHneMHOro4I€eHOBHA SAKnacce https:/www.yaklass.ru
MHOKHUTEIHN

50 Pa3znoxeHnemMHOrouseHOBHA AKnacc https:/www.yaklass.ru
MHOKHUTEIHN

51 PasnoxennemMHOrouseHOBHA SKnacce https://www.yaklass.ru
MHOKHUTEJH
KontponpHas padoTa no SKmnacc https://www.yaklass.ru

52 Teme "Anredpandeckue
BBIpaKEHUS"
YpaBHeHue, npasuia SKunacc https://www.yaklass.ru

53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHIJILHOCTh YpaBHEHUI
JIuHeliHOE ypaBHEHME C AKnacc https://www.yaklass.ru

54 OJIHOU IIEPEMEHHON,

pELLIEHUE JTUHEHHBIX
YpaBHEHUI




55

JIuHeliHOEe ypaBHEHME C
OJIHOM IIEPEMEHHOM,
pELIECHUE JTMHEHHBIX
YpaBHEHUU

SKitace https://www.yaklass.ru

56

JInHeliHOe ypaBHEHME C
OJIHOM ITIEPEMEHHOM,
peLIeHUE JTUHEHHBIX
YpaBHEHUU

SIKnacc https://www.yaklass.ru

57

Pemrenue 3aga4 ¢ IOMOIIBIO
ypaBHEHUU

SIKnacc https://www.yaklass.ru

58

Pemrenue 3a1a4 ¢ IOMOIIBIO
ypaBHEHUU

SIKnacc https://www.yaklass.ru

59

Pemrenue 3a1a4 ¢ IOMOIIBIO
ypaBHEHUU

SIKacc https://www.yaklass.ru

60

Pemrenye 3a1a4 ¢ mOMOIIBIO
ypaBHEHUU

SIKacce https://www.yaklass.ru

61

JIuneitHoe ypaBHEHUE C
JBYMsI IEPEMEHHBIMU U €T0

rpaduk

SIKacce https://www.yaklass.ru

62

JluneitHoe ypaBHEHUE C
JBYMsI IEPEMEHHBIMU U €T0

rpaduk

SKimacc https://www.yaklass.ru

63

Cucrema 1ByX JIMHEHHBIX
YpaBHEHUH C ABYMS
MepeMEHHBIMU

SKimacc https://www.yaklass.ru

64

CucreMa AByX JTMHEHHBIX
YpaBHEHMH C IByMs
IIEPEMEHHBIMU

SKimacc https://www.yaklass.ru




Cucrema ByX JIMHEHHBIX

SKitace https://www.yaklass.ru

65 YpaBHEHHUH C ABYMS

NepeMEeHHbIMU

Cucrema 1ByX JIMHEHHBIX AKnacce https://www.yaklass.ru
66 YpaBHEHUH C ABYMS

NepeMEeHHbIMU
67 PerentecHCTeMypaBHEHIT SKiacc https://www.yaklass.ru
68 PerientecHCTeMypABHEHIT SKiacc https://www.yaklass.ru
69 PelleHnecHCTeMypaBHEHHi SIKacc https://www.yaklass.ru
70 PeliennecHCTeMypaBHEHH SIKacc https://www.yaklass.ru
7 PelnenuecHCTeMypaBHEHHi] SIKacce https://www.yaklass.ru

KonTpossnas pabora no AKnacc https://www.yaklass.ru
72 TeMme "JIunelHbIe

ypaBHEHUS"
73 KOOp IMHATATOUKHHATPAMOTE SIKnacc https://www.yaklass.ru
74 YHCTOBBIETPOMEIKYTKH SIKnacc https://www.yaklass.ru
75 HCIOBBIENPOMEKYTKH SIKnacc https://www.yaklass.ru

Paccrosnue mexy nByms SKimacc https://www.yaklass.ru
76 TOYKaMU KOOPJIMHATHOM

psAMOH

Paccrosinne mexny nByms SIKnacc https://www.yaklass.ru
77 TOYKaMH KOOPAUHATHOU

psAMOM




IIpssMmoyromnpHas cucrema

SKitace https://www.yaklass.ru

78
KOOpJMHAT Ha IJIOCKOCTH

79 [IpsimoyromnbHas cucrema AKnacce https://www.yaklass.ru
KOOpJUHAT Ha IJIOCKOCTH

20 [Tpumepsirpadukos, AKnacce https://www.yaklass.ru
3aJJaHHBIX(OPMYyTaMHU

81 [Ipumepsbirpadpukos, AKnacce https://www.yaklass.ru
3aJlaHHBIX(OpPMYyJIaMU

2 [Ipumepsbirpadukos, AKnacce https://www.yaklass.ru
3aJlaHHBIX(OpPMYyJIaMU

23 UrenuerpadguxkoBpeaibHbIX3a SAKnacce https://www.yaklass.ru
BUCUMOCTEMN

84 UrenuerpadguxkoBpeaabHbIX3a SAKnacce https:/www.yaklass.ru
BHCHMOCTEMN

35 TousTuedyHKIHH AKnacc https:/www.yaklass.ru

36 TpabukdyHKimm AKnacc https:/www.yaklass.ru

7 CoiicTBadyHKIit SKnacce https://www.yaklass.ru

38 CoiicTBadyHKIit SKnacce https://www.yaklass.ru

89 Tluneitnasdynkuus SKnacc https://www.yaklass.ru

90 TluneitnasdynKums SKnacc https://www.yaklass.ru

01 ITocTpoenuerpadukaanHen AKnacc https://www.yaklass.ru
oidyHKIMK

9 ITocTpoenuerpadukaanHen AKnacc https://www.yaklass.ru

oliyHKIMN




SKitace https://www.yaklass.ru

93 I'padpuxdynkuun y =[x|
94 Ipaduxdynkis y =|x] SKmacc https://www.yaklass.ru

KonTtponsnas pabora o AKnacce https://www.yaklass.ru

teme "Koopaunarel u
95 rpaduxu. @ynkuun" /

BcepocculickasnpoBepoyHas

pabota

HroroBas KOHTposIbHASA AKnacce https://www.yaklass.ru
96 pabota / Beepoccuiickas

poBepouHasi paboTa

[ToBTOpEHME OCHOBHBIX SAKnacce https://www.yaklass.ru
97 TIOHSATUN U METOJOB Kypca 7

Kjacca, 0000IeHre 3HaHUH

[ToBTOpEHME OCHOBHBIX AKnacc https://www.yaklass.ru
98 MOHSTUH U METOJIOB Kypca 7

KJ1acca, 0000111eHne 3HaHu |

[ToBTOpEHNE OCHOBHBIX SKmnacc https://www.yaklass.ru
99 MOHSTUN U METOJIOB Kypca 7

KJ1acca, 0000111eHne 3HaHu|
10 [ToBTOpEHME OCHOBHBIX SKmnacc https://www.yaklass.ru
0 MOHATHI U METOJIOB Kypca 7

KJacca, 00001IeHne 3HaHu’
10 [ToBTOpEHME OCHOBHBIX SKmnacc https://www.yaklass.ru
) MOHATUN U METOJ0B Kypca 7

Kjacca, 0000IIeHre 3HaHUH
10 IToBTOpEHNE OCHOBHBIX AKnacc https://www.yaklass.ru
2 MOHATUH U METOJI0B Kypca 7




Kjacca, 00001eHre 3HaHUH

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME

102




8 KUIIACC

Ne
n/
n

Temaypoka

KoaudecTBo4yacoB

Bcer | KonTpoabHbiepado
0 ThI

IIpakTH4eckue
padoTsl

Jara
HU3y4yeHusl

DJIeKTPOHHBbIEL
ugposbieodpa3
oBaTeJbHbIE

pecypchbl

KBagparHbllikopeHbH34HCIIa

SKitacc
https://www.yakl

ass.ru

[TonsTHEOOMpPpaIIIOHATBHOMYHKCIIE

SIKacce
https://www.vyakl

ass.ru

JlecsITUUHBIETIPUOINKECHUSMPPALIUOHATBHBI
X4ucen

SIKacce
https://www.yakl

ass.ru

JlecITUUHBIETIPUOTNKECHUSUPPALIIOHATIBHBI
X4ucen

SKimacc
https://www.yakl

ass.ru

JleficTBUTEILHBICYHCITA

SKimacc
https://www.yakl

ass.ru

Cp ABHEHUEJACUCTBUTEIbHBIXUHCET

SKiacc
https://www.yakl

ass.ru

Cp ABHEHUEICUCTBUTEIbHBIXUHCET

SKimacce




https://www.yakl

ass.ru
SAKnacc
8 ApudmMeTnuecKHiKBaIPaTHBIMKOPEHb hutps:/fwww.yakl
ass.ru
SAKnacc
9 VpaBHEeHHEBHIA X* = a bipssffunn. ikl
ass.ru
AKace
10 CpoiicTBaapu(PpMEeTUUECKUXKBAAPATHBIXKOD https://www.yakl
Hel ass.ru
AKnacc
1 CaoiicTBaapr(pMETHIECKUXKBAIPATHBIXKOP https://www.yakl
Hel ass.ru
SKnacc
12 [IpeoGpa3oBaHue YUCIOBBIX BBIPAKEHUH, https://www.yakl
COJIepKaIINX KBAJpaTHbIE KOPHU ass.ru
SKnacc
13 [IpeoOpa3oBaHKe YUCIOBBIX BBIPAKEHUH, https://www.yakl
COJIepKaIINX KBAJPaTHbIE KOPHU ass.ru
SKnacc
14 [IpeoOpa3oBaHMe YUCIOBBIX BBIPAKEHUH, https://www.vyakl

COZACPpKAIUX KBAAPATHBIC KOPHU

ass.ru




[IpeoOpa3oBaHKe YUCIOBBIX BRIPAKECHUM,

SKiace
https://www.yakl

15
COJIepXKAaIIuX KBaJIpaTHbIE KOPHU ass.ru
SKitace
16 CrelleHn ¢ LeNbIMIIOKA3aTeIeEM https://www.yakl
ass.ru
CrangapTtHas 3anuck yucia. Pazmepsl SKacc
00BEKTOB OKpY’Karolero mupa (ot https://www.yakl
17 3JIEMEHTAPHBIX YACTHUIL 10 KOCMUYECKUX ass.ru
00BEKTOB), UTUTEIILHOCTH MPOIIECCOB B
OKPYXaIOIeM MHUPE
SIK1acce
18 CBOJICTBA CTEIEHU C IIEJIBIM ITOKa3aTeIeM https://www.yakl
ass.ru
SIKacce
19 CBOJICTBA CTEIEHMU C LIEJIBIM ITOKa3aTelIeM https:/www.yakl
ass.ru
SKimacc
20 CBOJICTBA CTEIEHHU C LIEJIBIM IT0Ka3aTeIeM https://www.yakl
ass.ru
SKimacc
21 CBOJICTBA CTEIEHHU C LIEJIBIM ITIOKa3aTeIeM https:/www.yakl
ass.ru
] SKimacce
22 CBOJiCTBa CTEIEHHU C LIEJIBIM ITOKa3aTeIeM

https://www.yakl




ass.ru

SKitacc
https://www.yakl

23 KBagpatHeIATpEXUIEH
ass.ru
SKacc
24 KBanpaTHbIATpEXUIICH https://www.yakl
ass.ru
AKnacc
75 Paznoxxenne KBaapaTHOro TpéXquHa Ha https://www.vakl
MHOXHUTEIHN ass.ru
AKnacc
26 Paznoxenue KBaapaTHOro TpéX‘IJ'IeHa Ha https://www.vakl
MHOXUTEIN ass.ru
KonTtponpHas pabora no temam AKnacc
27 "KBanpatubie kopHu. CTeneHu. https://www.yakl
KBanpaTubiiitpexuien" ass.ii
SKnacc
28 Anrebpanyeckasapoob hitps://www.yakl
ass.ru
SKnacc
29 JlomycTuMBbl€ 3HaUYEHHUSI IEPEMEHHBIX, https://www.yakl
BXOJIAIINX B aIre0OpanyecKue BHIPKECHUS ass.ru
30 JlomycTUMBIE 3HAUYEHHUS IEPEMEHHBIX, AKnace




BXO/ISIIIUX B alreOpanyecKie BHIPKECHUS

https://www.yakl

ass.ru

31

OcHoBHOecBoMCTBOANTEOpanyecKoiinpodu

SKitace
https://www.yakl

ass.ru

32

Coxkpaienuenpobeit

SKitacc
https://www.yakl

ass.ru

33

Coxkparenuenpobeit

SIKacce
https://www.vyakl

ass.ru

34

Coxkpamenuenpobeit

SIKacce
https://www.yakl

ass.ru

35

CrnosxeHue, BBIYUTaHHE, YMHOXKCHHE U
JICJICHHUE aJIreOpandecKux apooei

SKimacc
https://www.yakl

ass.ru

36

CrnosxeHue, BBIYUTaHUE, YMHOXKEHUE U
JCJICHHE alireOpanyecKux Apooeit

SKimacc
https://www.yakl

ass.ru

37

CnosxeHune, BBIYUUTaHUE, YMHOXKEHHUE U
JeTIeHne alreOpandeckux Ipooei

SKiacc
https://www.yakl

ass.ru




CJIO)KGHI/IC, BBIYUTAHUC, YMHOKCHUC U

SKiace
https://www.yakl

38 .
JeNIeHue alredpandeckux aApooei ass.ru
SKitace
39 [TpeoOpazoBaHue BBIpAKEHHIA, COACPIKAIIIX https://www.yakl
anredpanveckue 1poou ass.ru
SKitace
40 [IpeoOpa3oBaHue BhIpaKEHUI, COAEPKALIUX https://www.yakl
anreOpandeckue Apoou ass.ru
SIK1acce
41 [IpeoGpa3oBaHue BbIpaKEHUH, COIEpPIKALUX https://www.yakl
anreOpandeckue Apoou ass.ru
SIKnacc
0 KonTtponbHas padoTa o teme https://www.vyakl
"Anrebpanyeckasi ApooOs" ass.ru
SIKnacc
43 KBanpatHoeypaBHeHue https://www.yall
ass.ru
SIKnacc
44 HenonnoexBanpaTHoeypaBHEHUE https://www.yakl
ass.ru
SIKnacc
45 HenonnoexBanpatHoeypaBHEHUE https://www.yakl

ass.ru




SKiace
https://www.yakl

46 dopMyltaKopHEHNKBaIPaTHOTOYPABHEHUS
ass.ru
SKitace

47 DopMyIaKOPHENKBAIPATHOTOYPABHEHUS htps://www.yakl
ass.ru
SKitace

48 dopMyITakoOpHEHKBaIPATHOTOYPABHEHHS hitps:/www.yak]
ass.ru
SIK1acce

49 TeopemaBuera https://www.vyakl
ass.ru
SIKacce

50 TeopemaBrera https://www.yakl
ass.ru
SKimacc

51 Pemienue ypaBHeHM, CBOIALIUXCS K https://www.vakl

KBaJPaTHBIM ass.ru

SKimacc

57 Pewrenne ypaBHeHuUM, CBOIAIIMXCS K https://www.yakl

KBaJpaTHBIM ass.ru

SIKnacc

53 ITpocteiimmenpooHo- https://www.yakl

palluOHAJIbHBICYPABHCHU A

ass.ru




SKiace

54 [IpocteiimmenpooHo- https://www.yakl
panMoHaIbHBICYpaBHEHUS ass.ru
SAKnacc
55 Penienue TEKCTOBBIX 3a/1a4 C TIOMOIIIBIO https://www.yakl
KBaJIpaTHBIX YpaBHEHUI ass.ru
SAKnacc
56 Penienune TEeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO https://www.yakl
KBaJI[paTHBIX YpaBHEHUI ass.ru
AKace
57 KonTponsnas pabora no teme "KBanparusie https://www.yakl
ypaBHEeHHUA" ass.ru
JIuHeitHOE ypaBHEHUE C IBYMS AKnacc
58 MepEMEHHBIMH, €T0 TpaduK, IPUMEPHI Bteps:/iwhw.yakl
pelLIeHHs] ypaBHEHUM B LEJIbIX YMCIax 455
JluneitHoe ypaBHEHUE C IBYMsI AKnace
59 MePEMEHHBIMH, €T0 TpaduK, IPUMEPHI https://www.yall
pelIeHNs YPaBHEHUH B LENbIX YHCIIaX 455
JluneitHoe ypaBHEHUE C IBYMs AKnace
60 MePEMEHHBIMH, €T0 TpaduK, IPUMEPHI hitps://www.yakl
pelieHusl ypaBHEHH B LENbIX YUCIaX ass.td
SKnacc
61 Pemenue cucrem AByX JIMHEMHBIX https://www.yakl

YpaBHEHUH C IByMs NIEpEeMEHHBIMU

ass.ru




Pewrenne cucrem IByX JTMHEHHBIX

SKiace
https://www.yakl

62
YPaBHEHUH C JBYMsI IEPEMEHHBIMU ass.ru
SKnacc
63 Pemenue cucrem AByX JTMHEMHBIX https://www.yakl
YPAaBHEHUH € JBYMs IEPEMEHHBIMU ass.ru
SKacc
64 [IpuMepsl perieHus: CUCTEM HETUHENHBIX https://www.yakl
YPaBHEHUH C JBYMsI IEPEMEHHBIMHU ass.ru
AKnacc
65 [IpuMeps! penieHust CuCTeM HETMHENHBIX https://www.yakl
YPaBHEHUH C JBYMsI IEPEMEHHBIMHU ass.ru
I'paduueckast UHTEpIIpETALUS YPaBHEHMUSI C AKmace
66 JBYMS IEPEMEHHBIMH U CUCTEM JINHEWHBIX hps:/fvwow.yakl
YPaBHEHHUH C ABYMS IIEPEMEHHBIMU 45514
I'paduueckast UHTEpIIpeTALUs YPAaBHEHMUSI C AKmace
67 IBYMs IEPEMEHHBIMU U CUCTEM JIMHEHHBIX hups:/hwwow. yakl
YPaBHEHUH C IBYMS IEPEMEHHBIMU 45514
SKnacc
68 Pelrenne TEKCTOBBIX 334 C [IOMOLIBIO https://www.yakl
CUCTEM ypaBHEHUI ass.ru
AKnace
69 Pemenne TeKCTOBBIX 3a7a4 ¢ TOMOLIBIO https://www.yakl

CUCTEM ypaBHEHUI

ass.ru




Pemienne TeKCTOBBIX 3azaa4 ¢ IOMOIIbIO

SKiace
https://www.yakl

70 N
CUCTEM ypaBHEHHI ass.ru
SAKnacc
71 Yucnossle HEpaBEHCTBA U UX CBOMCTBA hutps:/fwww.yakl
ass.ru
SAKnacc
72 UucnoBsle HEPaBEHCTBA U UX CBOMCTBA hups:/fwww.yukl
ass.ru
AKace
73 HepaBeHncTBO ¢ oHOMIEpEeMEHHON https://www.yakl
ass.ru
AKnace
74 JIuHeliHbIe HEpaBEeHCTBA C OJTHOM https://www.yakl
MEPEMEHHOM U UX PEIIECHUE ass.ru
SKnacc
75 JIuHeliHbIe HEpaBEeHCTBA C OJTHOM https://www.yakl
MEPEMEHHOM U UX pEIICHUE ass.ru
SKnacc
76 JIuHeiiHbIe HepaBeHCTBA C OJTHOM https://www.yakl
MEPEMEHHOH U UX peIICHUE ass.ru
SKnacc
77 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOU https://www.yakl

nepeMeHHoﬁ " UX PCIICHUC

ass.ru




CucreMbl TMHEHHBIX HEPABEHCTB C OJHOU

SKiace
https://www.yakl

78 .
IIEPEMEHHOM U UX pelICHHE ass.ru
SKnacc
79 Cucrembl TUHEHHBIX HEPABEHCTB C OJHOM https://www.yakl
IIEPEMEHHOM U UX PEUICHHUE ass.ru
U306paskeHue pentenns IMHEHHOTO AKnace
80 HEPaBEHCTBA U UX CUCTEM Ha YHCIOBOU bups:ffww.yakl
psAMOH ass.ru
N300paxkenue perieHus IMHEHHOTO SKace
81 HEPABCHCTBA U UX CHCTEM Ha YUCIOBON bitps:ffwww.yakl
psAMOM ass.ru
AKnace
22 KontponpHas padoTa o remMam https://www.yakl
"HepasenctBa. CucTeMblypaBHEHHUM" ass.ru
SKnacc
23 TomsTredyHKmmI https://www.yakl
ass.ru
SKnacc
84 OO6nacTp onpeneneHuss 1 MHOXKECTBO https://www.yakl
3Ha4eHUH QYHKIUH ass.ru
AKnace
85 CrniocoOb3aganusQyHKInun hups:/fwwow. yakl

ass.ru




SKiace
https://www.yakl

86 I'padpuxdynkunn
ass.ru
SAKnacc
g7 CpoiicTBa (hyHKIMH, UX OTOOpaKEHUE HA https://www.yakl
rpaguxe ass.ru
SAKnacc
88 YreHue u IOCTPOEHUE TPAPUKOB (YHKIIHI https://www.yak]
ass.ru
SAKnacc
29 [Tpumepst rpadukoB yHKIIHHA, https://www.vakl
OTPAKAIOIINX PEeATTbHBIE TTPOIIECCHI ASS.1U
OYHKIMY, OTUCHIBAIONIUE IPAMYIO 1 SKnace
90 00paTHYIO IIPONOPLHMOHAILHBIE https://www.yak]
3aBUCUMOCTH, UX TpaduKu ass.ru
SAKnacc
91 I'unepboiia https://www.yakl
ass.ru
SKnacc
92 I'umepboia https://www.yakl
ass.ru
SKnacc
93 I'padukdyHKIUH y = X2 https://www.yakl

ass.ru




Oynakiun y =x2, y =x3, y = VX, y = |x[;

SKiace
https://www.yakl

94 rpaduueckoe pemeHne ypaBHeHUN U
CHCTEM ypaBHCHUIN 4.
[ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB AKnace
95 KypcoB 7 u 8 Kj1accoB, 00001IeHNE 3HAaHUH / hitps:/fwww.yakl
Bceepoccuiickas npoBepoudHast paboTa 4.
SKacc
o6 Nrorosas koHTpoJIbHAS paboTa / https://www.yakl
Bcepoccuiickas mpoBepouHas paboTa ass.ru
AKnacc
97 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB https://www.yakl
KypcoB 7 u 8 Kj1accoB, 000011IeHNe 3HaHUI ass.ru
AKnacc
08 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB https://www.yakl
KypcoB 7 u 8 Kj1accoB, 0000111eHIe 3HaHUI ass.ru
SKnacc
99 [ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB https://www.vakl
KypcoB 7 u 8 KjaccoB, 0000111eHIe 3HaHUI ass.ru
SKnacc
100 [ToBTOpEHME OCHOBHBIX MOHSATUNA U METOJIOB https://www.vakl
KypcoB 7 u 8 Ki1accoB, 00001IeHre 3HaHU! ass.ru
AKnace
101 IToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB https://www.yakl

KypcoB 7 u 8 Ki1accoB, 00001IeHre 3HaHU!

ass.ru




102

[ToBTOpEHNE OCHOBHBIX NOHATUM U METOJ0B
KypcoB 7 u 8 KiaccoB, 0000111eHe 3HAaHU I

SKiace
https://www.yakl

ass.ru

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102




9 KUIIACC

Ne

n/
n

Temaypoka

KoaudecTBo4acon

Bce
ro

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

Jarausyu
eHMs

DyleKTpOHHBbIeN(PPOBLICOOPA30BaTE
JIbHbIEPECYPChI

ParmmmonansHbIe yncnia,
UppalMOHAJIbHBIE YUCIIA,
KOHEYHbIE U OECKOHEYHbIE
JECSITUYHBIE POoOU

SIKnacc https://www.yaklass.ru

MHOKecTBO
)IGﬁCTBI/ITCJ'IBHBIX YHUCCII,
)Iel\/'ICTBI/ITeJ'II)HI)Ie qucia KakKk
OCCKOHEUHbBIEC JSCATUYHBIE
npoou

SIKmacc https://www.yaklass.ru

Bs3anMHO onHO3HaYHOE
COOTBETCTBUE MEKY
MHO>KECTBOM
NeUCTBUTENBHBIX YUCET U
MHO>KECTBOM TOYEK
KOOPJIMHATHOM MpsIMOi

SIKacce https://www.yaklass.ru

CpaBHeHue
JCUCTBUTEIBHBIX YHCEI,
apu(METHYECKHIE CHCTBUS
C IeHCTBUTEIbHBIMU
qrclaMu

SKimacc https://www.yaklass.ru

[TpubnmxéHHOE 3HaYECHNE
BEJIMYHUHBI, TOYHOCTb
NpUOIINKEHUS

SKimacc https://www.yaklass.ru




OxpyrieHueuymncen

SKimacc https://www.yaklass.ru

OxpyrieHueumcen

SIKnacc https://www.yaklass.ru

[Ipukunaka u oneHka
PEe3yJAbTaTOB BBIYMCICHUIA

SIKnacc https://www.yaklass.ru

[Ipuknnaka u oneHka
pPEe3yJAbTATOB BHIYMCICHUIA

SIKnacc https://www.yaklass.ru

10

JInHeliHOE ypaBHEHHE.
Pemenne ypaBHeHui,
CBOJSIMXCA K JINHENHBIM

SIKnacc https://www.yaklass.ru

11

JInneliHOE ypaBHEHHE.
Pemrenne ypaBHenui,
CBOJIMXCA K JINHENHBIM

SIKnacc https://www.yaklass.ru

12

KBanpaTHoe ypaBHeHue.
Pemenue ypaBHeHui,
CBOJSILIUXCA K KBAJPaTHBIM

SIKacce https://www.yaklass.ru

13

KBanpatHoe ypaBHeHue.
Pemienue ypaBHeHui,
CBOJSIILIUXCA K KBaJPaTHBIM

SKimacc https://www.yaklass.ru

14

bukBanpaTHpieypaBHEHHUS

SKimacc https://www.yaklass.ru

15

BI/IKBaI[paTHHeypaBHCHI/IH

SKimacc https://www.yaklass.ru

16

IIpumepsl pemienus
YPaBHEHUH TPETHEH U
YETBEPTOU CTENECHEN
pa3iIoKEHUEM Ha
MHOYUTEIH

SKimacc https://www.yaklass.ru




17

[Ipumeps! perieHus
YPaBHEHUU TPETbEN U
4ETBEPTOU CTEICHEN
pa3IoKEHUEM HA
MHOXHUTEIH

SKimacc https://www.yaklass.ru

18

Pemenuenpo6HO-
palOHAIbHBIXYPAaBHEHU I

SIKnacc https://www.yaklass.ru

19

Pemennenpobno-
palOHAIbHBIXYPAaBHEHU I

SIKnacc https://www.yaklass.ru

20

Pemnrenue TeKCTOBEBIX 3a1a4
anreOpandecKuM METO0M

SIKmacc https://www.yaklass.ru

21

Pemnrenue TeKCTOBEBIX 3a1a4
anreOpandeckKuM MeTO0M

SIKmacc https://www.yaklass.ru

22

Pemrenue TeKCTOBBIX 3a1a4
anreOpandeckKuM METO0M

SIKacce https://www.yaklass.ru

23

KonTtponsHas padoTa no
Teme "YpaBHEHUS C OJHOM
nepeMeHHon"

SIKacce https://www.yaklass.ru

24

VYpaBHeHue ¢ 1ByMst
MIEPEMEHHBIMH U €ro rpaduk

SKimacc https://www.yaklass.ru

25

VYpaBHeHHE ¢ IByMS
MIEPEeMEHHBIMU U €T0 rpadux

SKimacc https://www.yaklass.ru

26

Cucrema 1ByX JIMHEMHBIX
yYpaBHEHUH C ABYMsI
MEPEMEHHBIMU U €€
peuieHue

SKimacc https://www.yaklass.ru

27

CucreMa AByX JIMHEHHBIX
YpaBHEHUH C IByMs

SKimacc https://www.yaklass.ru




IIEPEMEHHBIMU U €€
pelieHue

28

Cucrema 1ByX JIMHEHHBIX
YPaBHEHUU C JBYMS
IIEPEMEHHBIMU U €€
peleHue

SIKnacc https://www.yaklass.ru

29

Cucrema ByX JTMHEHHBIX
YPaBHEHUH C ABYMsI
IIEPEMEHHBIMU U €€
pelieHue

SIKnacc https://www.yaklass.ru

30

Pemrenne cucrem nByx
YPaBHEHUH, OJHO U3
KOTOPBIX JIMHENHOE, a
Jpyroe — BTOPOU CTENECHU

SIKmacc https://www.yaklass.ru

31

Pemenue cucreM aByx
YpaBHEHUH, OJHO U3
KOTOPBIX JINHEHHOE, a
IpYroe — BTOPOH CTEMEHU

SIKacce https://www.yaklass.ru

32

Pemenue cucreM aByx
YpaBHEHUH, OJHO U3
KOTOPBIX JIMHEHHOE, a
Jpyroe — BTOPOM CTENEeHU

SKimacc https://www.yaklass.ru

33

Pemenue cucreM aByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JIMHEWHOE, a
IPYroe — BTOPOM CTENEHU

SKimacc https://www.yaklass.ru

34

I'padpuueckas
MHTEpIpPETaLHs] CUCTEMBI
ypaBHEHUH C IByMS

SKimacc https://www.yaklass.ru




NEPpECMCHHBIMUA

35

Pemenne TeKCTOBBIX 3a4a4
anreOpandeckuM crocobom

SKimacc https://www.yaklass.ru

36

Pemrenue TeKCTOBBIX 3a1a4
anreOpandeckuM crocobom

SIKnacc https://www.yaklass.ru

37

KonTpossHas padbora no
teMe "Cucrtembl ypaBHEeHH"

SIKnacc https://www.yaklass.ru

38

Yucnossle HEpaBEHCTBA U
HX CBOMCTBA

SIKnacc https://www.yaklass.ru

39

YucnoBsle HEpaBEHCTBA U
HX CBOMCTBA

SIKmacc https://www.yaklass.ru

40

JInHeliHbIE HEpaBEHCTBA C
OJHOU MEPEMEHHON U UX
peuieHue

SIKmacc https://www.yaklass.ru

41

JIuHeitHbIe HEPaBEHCTBA C
OJHOU EPEMEHHOM U UX
pelieHue

SIKacce https://www.yaklass.ru

42

JIuHeliHbIe HepaBEeHCTBA C
OJHOM MIEPEMEHHOM U UX
pelieHue

SKimacc https://www.yaklass.ru

43

CucreMbl JIUHENHBIX
HEPaBEHCTB C OJTHOM
MIEPEMEHHON U UX PEIICHUE

SKimacc https://www.yaklass.ru

44

CucreMbl JIUHENHBIX
HEPaBEHCTB C OJTHOM
MIEPEMEHHOM U UX pelIeHUE

SKimacc https://www.yaklass.ru

45

CucreMbl THHCHHBIX
HCEPAaBCHCTB C OJIHOM

SKimacc https://www.yaklass.ru




IIEPEMEHHOM U UX pELICHUE

KBagparHsle HepaBeHCTBa U

SKimacc https://www.yaklass.ru

46
UX pellieHne

A7 KBanparHble HepaBeHCTBA U AKnacce https://www.yaklass.ru
UX pellieHne

43 KBanparHble HepaBeHCTBA U AKnacce https://www.yaklass.ru
UX pellieHne

49 KBanparHble HepaBeHCTBA U AKnacce https://www.yaklass.ru
UX pellieHne

50 KBagparHble HepaBeHCTBa U SAKnacce https://www.yaklass.ru
UX pellieHne
I'padmueckas SAKnacce https://www.yaklass.ru

51 MHTEpIIpeTaIis HEPAaBEHCTB
Y CUCTEM HEPaBEHCTB C
JIBYMsI IEPEMEHHBIMU
I'padmyeckas AKnacc https://www.yaklass.ru

5 MHTEpIIpEeTaIis HEPAaBEHCTB
U CUCTEM HEPaBEHCTB C
JBYMsI IEPEMEHHBIMU

53 KontponpHas padoTa no SKmnacc https://www.yaklass.ru
teme "HepaBencrtra"

54 KBanparuunas ¢pyHkims, eé SKimacc https://www.yaklass.ru
rpaduk 1 cBOMCTBa

55 Ksanparuunas ¢pyHkuus, eé SKimacc https://www.yaklass.ru
rpaduK U CBOMCTBa

56 KBagpatuunas QyHkius, eé AKnacc https://www.yaklass.ru

rpaduK U CBOMCTBa




57

[Tapaboia, KOOpAMHATHI
BEPIIUHBI TapadoJIbl, OCh
CUMMETPHH TapadoIIbI

SKimacc https://www.yaklass.ru

58

[Tapaboira, KOOpAMHATHI
BEPIIMHBI TapaboJIbl, OCh
CUMMETPHH TapadoIIbI

SIKnacc https://www.yaklass.ru

59

[Tapabomna, KoopIMHATHI
BEpIIMHBI Tapaboibl, 0Ch
CUMMETPUHU NTapaboJIb

SIKnacc https://www.yaklass.ru

60

[Tapaboma, KOOpIUHATHI
BEPIIMHBI Tapaboibl, 0Ch
CUMMETpPUHU NTapaloJIb

SIKmacc https://www.yaklass.ru

61

[Tapaboma, KOOpIUHATHI
BEPIINHBI Tapa00JIbI, OCh
CUMMETPHUH TTapaboJIbl

SIKmacc https://www.yaklass.ru

62

[Tapabomna, KoOpIUHATHI
BEPIINHBI Tapa00JIbI, OCh
CUMMETPHH TTapadoIIbI

SIKacce https://www.yaklass.ru

63

I'padukudynkmuit: y = kx, y
=kx + b, y=k/x, y=x3, y=vx,

y=[x|

SKimacc https://www.yaklass.ru

64

I'padukudynkunmii: y = kx, y
=kx + b, y=k/x, y=x3, y=vx,

y=x|

SKimacc https://www.yaklass.ru

65

I'papuxudynkumii: y = kx, y
=kx + b, y=k/x, y=x3, y=vx,
y=|x|

SKimacc https://www.yaklass.ru

66

I'papuxudynkuuii: y = kx, y

SKiacc https://www.yaklass.ru




=kx + b, y=k/x, y=x3, y=vx,
y=[x]

67

I'papuxudynkmmii: y = kx, y
=kx + b, y=k/x, y=x3, y=vx,

y=[x|

SIKnacc https://www.yaklass.ru

68

I'papuxudynkmmii: y = kx, y
=kx + b, y=k/x, y=x3, y=vx,

y=[x|

SIKnacc https://www.yaklass.ru

69

KonTpossHas padbora no
teme "OyHKIn"

SIKnacc https://www.yaklass.ru

70

TloHsATHEYnCIIOBOMUIIOCIIEIOB
aTeIbHOCTH

SIKnacc https://www.yaklass.ru

71

3aganue
MOCIIEIOBATEILHOCTH
peKyppeHTHOM popmysoit u
dhopmyoii n-ro uiaeHa

SIKnacc https://www.yaklass.ru

72

Apubmernueckas u
reOMETPUYECKASTIPOTPECCUU

SIKacce https://www.yaklass.ru

73

ApubdmMernueckas u
reOMETPUYECKASTIPOTPECCUU

SKimacc https://www.yaklass.ru

74

DopmyIbl N-ro YjaeHa
apudmeTnyeckoil u
reOMEeTPHUECKOMN
MIPOrPeCcCUit, CYMMBI MEPBBIX
N 4JIEHOB

SKimacc https://www.yaklass.ru

75

DopmyJIbl N-Iro YieHa
apudmeTryeckoil u
reoOMEeTPUYECKON

SKimacc https://www.yaklass.ru




IIPOrpeCcCuil, CyMMBI IIEPBBIX
N 4JICHOB

76

@OopMyIIBI N-TO YIECHA
apudmeTnyecKoit u
reOMETPUYECKOU
IIPOTPECCUil, CyMMBI IIEPBBIX
N 4JIEHOB

SIKnacc https://www.yaklass.ru

77

@OopMyIIBI N-TO 4JIECHA
apupMETHYECKON U
F€OMETPUYECKOU
IIPOTPECCUM, CyMMBI ITEPBBIX
N 4JIEHOB

SIKnacc https://www.yaklass.ru

78

@opMyIIbI N-TO 4JIEHa
apupMETHIECKON U
reoMeTPUYECKO
MPOTrPECCUi, CYMMBI TTEPBBIX
NUYJICHOB

SIKacc https://www.yaklass.ru

79

N3obpaxenue 4wieHoB
apupMETHIECKON U
reoMEeTPUYECKOMI
Mporpeccuit ToukaMu Ha
KOOPJIUHATHOU TJIOCKOCTH

SKimacc https://www.yaklass.ru

80

N300paxkeHue 4ieHoB
apudmeTnyeckoil u
reOMEeTPHUECKON
MPOrpeccuil TouKamMu Ha
KOOPJAMHATHOMU MJIOCKOCTH

SKimacc https://www.yaklass.ru

81

JInHelHbIN N
3KCIOHEHIMAIBHBINPOCT

SKimacc https://www.yaklass.ru




82

C0KHBIETIPOLIEHTHI

SKimace https://www.yaklass.ru

83

CH0OKHBIETIPOLICHTBI

SIKnacc https://www.yaklass.ru

84

KonTtponsnas pabora o
Teme "HucnoBeie
MOCJIENOBATEILHOCTH"

SIKnacc https://www.yaklass.ru

85

[ToBTOpenue, 0600IICHNE U
CHCTEMAaTH3aIHs 3HAaHWH.
3anuck, cpaBHEHUE,
IeHCTBHUS C
NEUCTBUTEILHBIMHI
YUCJIAMH, YUCIIOBAs TIpsMast

SIKnacc https://www.yaklass.ru
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[ToBTOpEeHUE, 0600IIEHNE 1
CHCTEeMaTH3aIus 3HaHUH.
[IpoueHTHI, OTHOIIEHUS,
MPOTIOPITAN

SIKacc https://www.yaklass.ru
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[ToBTOpEeHuE, 0600IICHNE 1
CHUCTEMAaTH3aIMsl 3HAHWMH.
Oxpyriienne, npuOIMKEeHNUE,
OIIEHKA

SIKacce https://www.yaklass.ru

88

IToBTOpEHUE, 000OIICHNE 1
cucTeMaTH3aIlHs 3HAHUM.
Perienue TekcToBBIX 33124
apru(PMETHIECKUM CIIOCOOOM

SKimacc https://www.yaklass.ru

89

[ToBTOpEHue, 06001mEeHNE U
CHCTeMaTH3alus 3HAHUH.
Pemenne TekcToBBIX 33124
apu(pMETHYECKIM CIIOCOO0M

SKimacc https://www.yaklass.ru




90

[ToBTOpEHUe, 0600MICHNE U
CHCTeMaTH3alus 3HaHUH.
Pemenne TeKCTOBBIX 3a4a4
apu(METHIECKIM CIIOCOO0M

SKimace https://www.yaklass.ru

91

[ToBTOpenue, 06o0IICHNE 1
CUCTEeMaTU3alus 3HaHH.
[IpeobpazoBanue
anreOpandecKux
BBIPOKEHUH, TIOTTYCTHUMBIC
3HAYCHUS

SIKnacc https://www.yaklass.ru
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[ToBTOpEeHuE, 0600IIEHNE 1
CHCTEMAaTH3aIs 3HAaHWH.
[IpeobpazoBanue
anreOpandecKux
BBIpQKEHUH, IOMTyCTUMBIC
3HAYCHUSA

SIKacc https://www.yaklass.ru

93

[ToBTOpEeHuE, 0600IICHNE 1
crcTeMaTH3aIHs 3HAHUM.
[IpeobpazoBanue
anreOpanvecKux
BBIPKCHUH, TOMTyCTUMbIC
3HAYCHUS

SIKacce https://www.yaklass.ru

94

IToBTOpEHUE, 000OIICHNE 1
cucTeMaTH3aIlHus 3HAHUM.
[IpeobpazoBanue
anreOpanvdecKux
BBIPKEHUH, TOTYCTHUMbIE
3HAYCHUS

SKimacc https://www.yaklass.ru




95

[ToBTOpEHUe, 0600MICHNE U
CUCTEMaTU3als 3HaHH.
@yHKIUU: IOCTPOCHHUE,
CBOMCTBA U3yYEHHBIX

b yHKIHA

SKimace https://www.yaklass.ru

96

[ToBTOpenue, 06o0IICHNE U
CcUCTEeMaTU3alus 3HaHH.
@yHKIUU: IOCTPOCHHUE,
CBOMCTBA U3yYEHHBIX

byHKINN

SIKnacc https://www.yaklass.ru

97

[ToBTOpEeHuE, 0600IIEHNE 1
CHCTEeMaTH3aIus 3HaHUH.
@yHKIUU: IOCTPOCHHUE,
CBOMCTBA U3yUYECHHBIX

byHKINN

SIKacc https://www.yaklass.ru

98

[ToBTOpEeHuE, 0600IICHNE 1
CHCTEeMaTH3aIs 3HaHUH.
DYHKIUHU: IOCTPOCHHE,
CBOMCTBA M3yYEHHBIX

byHKIUN

SIKacc https://www.yaklass.ru

99

[ToBTOpEeHUE, 0600IICHNE 1
CHUCTEMAaTH3aIMsl 3HAHWMH.
I'padmyeckoe perieHue
YPaBHEHHUU U HX CUCTEM

SKimacc https://www.yaklass.ru

10

[ToBTOpEHUE, 000OIICHNE 1
cUCTeMaTu3aIysl 3HAHHH.
I'paduueckoe penieHue
yYpaBHEHUH U UX CUCTEM

SKimacc https://www.yaklass.ru
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HToroBaskoHTpoIbHASIPA0OO

SKimace https://www.yaklass.ru

1 Ta !
10 O06o061enue u | AKnacce https://www.yaklass.ru
2 CHUCTeMaTH3aIMsI3HAHU I

OBIIEE KOJIMYECTBO 02

YACOB I10 ITPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC

KonnpoBepﬂeMorope3y.m>TaTa

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI
OCBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOTI'0 00111€er0 00pa3oBaHus

Yucna ¥ BEIYMCIIEHUSA

1.1

BpinonHATh, coueTas yCTHbIE U MUCbMEHHBIE TPUEMBI,
apudMeTHYeCKue JICUCTBUS C  PallMOHAIBHBIMHU

qucjiaMu

1.2

Haxomute  3HaueHus  YUCIOBBIX  BBIPAXKEHUU,
NPUMEHSTh Pa3HOOOpa3Hble CHOCOOBI U TMPUEMBI
BBIUMCIICHUS]  3HAYEHMH  JIPpOOHBIX  BBIPAXKEHUIA,

cojiepKaniux OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH

1.3

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

YaCTHOCTH, B OECKOHEUHYIO JACCATUUHYIO IPOOb)

1.4

CpaBHI/IBaTB " yIIopsaa04uBaTh palliOHAJIbHBIC YK ClIa

1.5

OkpyrasTeuncia

1.6

BbImomHAT, NOPUKUAKY HM  OLEHKY pe3ylbTara
BBIYHCIICHUH, OLICHKY  3HaueHUu YHCIIOBBIX
BBIpOKEHUI.  BBIMOTHATHACHCTBUSACOCTEIICHAMU €

HAaTypaJIbHbBIMUIIOKA3aTCIISIMU

1.7

HpI/IMeHHTL IIPpU3HAKKW OCIIMMOCTH, PaA3JIOKCHUC Ha

MHOKHTCJIN HATYPAJIbHBIX YUCCII

1.8

Pemats IIPAKTUKO-OPUEHTUPOBAHHBIE 3a/Jauy,
CBSI3aHHBIC C OTHOIIICHUEM BEIIMYMH,
MIPONOPLIMOHATIBHOCTBIO  BEJIMYMH,  INPOLEHTAMH,
MHTEPIPETUPOBATh PE3YJIbTaThl PELICHUS 3aJad C
y4€TOM OrpPaHUYEHUN, CBA3AHHBIX CO CBOMCTBaMH

paccMaTpruBaACMbIX 00BEKTOB




AnreOpanyecKHEeBBIPAKCHHS

2.1

Hcnonp3oBarh anreOpandeckyrd TEPMUHOJOTHIO U
CHUMBOJIMKY, INPUMEHATh €€ B IIPOLECCE OCBOEHUS

yueOHOro Marepuaina

2.2

HaxomuTte 3HaueHusi OYKBEHHBIX BBIPAKCHHUU MpHU

3aIaHHbIX 3HAYCHHUAX IIEPEMCHHBIX

2.3

BeImoyHATE peoOpa3oBaHus IEJIOTO BBIPAKEHUS B
MHOTOYIEH TPHUBEJICHUEM TOJOOHBIX CJaraeMbix,

pacKpbITHEM CKOOOK

24

BBINONHATE YMHOXKEHUE OJHOWICHA HA MHOTOWIECH U
MHOTOYJIEHA Ha MHOTOWIEH, MPUMEHSTH (POPMYIIBI

KBaapaTa CYMMEI U KBaJpaTa pa3HOCTHU

2.5

OcylecTBISATh  pa3yioKEHUE  MHOTOYIEHOB  Ha
MHOKUTEIM C TIOMOIIbIO BBIHECEHHUS 3a CKOOKHU
o0IIero MHOMUTENs, TPYHNIUPOBKH  ClIaraeéMblX,

npUMeHEHUs GOPMYIT COKPAILIEHHOTO YMHOKEHUS

2.6

[IpumensiTb  mpeoOpa3oBaHHUs MHOTOUYIEHOB ISt
pelieHusT  pa3IMyHBIX  3aJa4 M3  MaTeMaTuKu,

CMEXHBIX NPEAMETOB, U3 peaTbHONU MPAKTUKU

2.7

Hcnonb30BaTh CBOMCTBA CTEMEHEW € HATypajJbHBIMHU

IIoKa3aTejIAMHu IJIs HpCO6p330BaHI/I5[ BI)Ipa}KCHI/Iﬁ

YpaBHEHUS U HEPABEHCTBA

3.1

Pemiate nuHeliHbIe YypaBHEHUS C OJHON NMEPEMEHHOM,
OpUMEHsIsT IpaBWia IepexoJa OT  HCXOJHOTO
ypaBHEHUs K paBHOCHIbHOMY emy. [IpoBepsTs,

ABJBICTCAIIMYNCIIOKOPHEMYPABHCHU AL

3.2

[IpumensaTs rpaduveckre METOIbl MPH PEUICHUH

JIMHENHBIX YPAaBHEHUH U UX CUCTEM

3.3

HOI[6I/IpaTL [IPpUMCPLL TIAp YHCCI, ABJIAIOLINXCA
peUICHUCM JINTHEWHOT'O YpaBHCHUA C ABYMSI

MEPpEMECHHBIMU

34

Ctpouth B KOOpDAMHAaTHOM IUIOCKOCTH TIpaduk
JUHEMHOIO YpaBHEHMS C JABYMS II€PEMEHHBIMY;

HOJIB3YACh TPaUKOM, MPUBOAUTH MPUMEPHI PEIICHUS




YpaBHEHUS

3.5

Pemare cucremel JABYX JIMHEHMHBIX YPAaBHEHUN C

ABYMA ICPEMCHHBIMU, B TOM YUCJIC I‘pa(i)I/I'-IGCKI/I

3.6

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

3a/1a4¥ MTOJIY4YECHHBIN pe3ybTaT

Koopnunats! u rpapuku. OyHkuuu

4.1

N300paxkaTh Ha KOOPAMHATHOM MpPSAMOW TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpPJAWHATaM, JYy4H,
OTPE3KH,  HWHTEpBalbl,  3allUCHIBaTh  YHUCIIOBBIE

MIPOMEXKYTKH Ha anreOpandeckoM s3bIKe

4.2

OTMmedaTh B KOOPJAMHATHOM IIJIOCKOCTH TOYKH TIO

3aIJaHHBIM KOOpAHWHAaTaM

4.3

Crpouts rpaduku nuHeHHbIX ¢GyHKIUE. CTpouth

rpaduk GyHKIMH y = [X|

4.4

OnuceiBaTh € TOMONIBI0  (DYHKIHUHA  W3BECTHBIE
3aBHCHUMOCTH MEXIY BEJIMUYUHAMU: CKOPOCTb, BPEM,
paccTosiHMe,  1LIEHY,  KOJIMYECTBO,  CTOMMOCTD,

MIPOU3BOIUTENHHOCTD, BpeMs, 00bEM pabOThI

4.5

Haxonute 3HaueHue GYHKIMA TIO 3HAYEHUIO €&

aprymeHra

4.6

[Tonnmatrs rpaduyeckuit cnoco® MpencTaBiICHUS U
aHaiM3a uH(popMaluuy, U3BJICKATD u
UHTEpPIpETHpoBaTh HUH(OpManuio u3 TpaduKoB

PEAJIbHBIX ITPOICCCOB U 3aBUCUMOCTEH

8 KUIACC

KoanposepsiemoropesyabTaTa

IIpoBepsiemble NpeAMeTHBIEC Pe3yJIbTAThI
OCBOCHMS OCHOBHOM 00pa30BaTe/IbHOM MPOrPaMMbI
OCHOBHOT0 001ero 00pasoBanus

Yucia ¥ BEIYUCICHUS

1.1

Hcnonp3oBaTh Ha4daJIbHbIC MNpEACTaBJIICHUA 0




MHOKECTBE JICVCTBUTENIbHBIX YHMCEN JJISl CPABHEHUS,
OKpYTJICHUS u BBIYHMCIICHUH, n300paxkarhb
JICHCTBUTEIIbHBIE YHCIIA TOYKAMU HAa KOOPAMHATHOM

IpsAMOI

1.2

[TpumensaTh MOHATHE apU(HMETHUECKOTO KBAIPATHOTO
KOpHs1, HAXOJUTh KBAJpaTHbIE KOPHU, UCIOJb3Ys IIPU
HE00X0MMOCTH KAJIBKYJIATOD, BBIIIOJIHATH
npeoOpa3oBaHus BBIPAXKCHUI, COJIepIKaIINX

KBaJIpaTHbIE KOPHU, HCIIOJIb3Ysl CBOMCTBA KOPHEH

1.3

Hcmonp30BaTe 3ammcu OOJBIINX W MAaJBIX YHCEN C

MOMOMUIBIO JECATUYHBIX JIpo0eil u creneHei yncna 10

AnrebpandecKkueBbIpaXKeHH

2.1

[IprMeHATh MOHATHE CTENEHHU C LENIBIM NOKA3aTeseM,
BBIITOJIHATH npeoOpa3oBaHus BBIPAKECHU,

CoACpKaIUX CTCIICHU C LCJIbIM IMMOKAa3aTCJIEM

2.2

BrimomnsaTe TOXXJIECTBEHHEBIE npeoOpa3oBaHus
palMoOHAIBHBIX BBIPAKEHWM HA OCHOBE IIPABHII
JNEUCTBUM HaJ MHOTOYICHAMH W alreOpandecKuMu

JIpOOsSMH

2.3

PackianpiBaTh KBaapaTHBINA TPEXWICH HA MHOKUTEIH

24

[TpumensTh  mpeoOpazoBaHUs  BBIPAKEHUH  IJis
pellleHrs  pa3UYHbIX 3a7Jad M3  MaTeMaTHKH,

CMCIKHBIX IPEAMETOB, U3 pCaHBHOﬁ IMPaKTUKH

YpaBHEHUS U HEPABEHCTBA

3.1

Pemats J'IPIHCfIHLI@, KBaJApAaTHBIC  YpABHCHUA U
paduOHAJIBHBIC YpaBHCHUA, CBOIAIIUCCA K HUM,

CUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYyMs IICPEMCHHBIMU

3.2

[IpoBoanTh mpocTeiMe uccae0BaHus ypaBHEHUH 1
CHUCTEM YypaBHEHHUH, B TOM 4YHCIIE C IPUMEHEHHUEM
rpauyeckux NpeacTaBiIeHu (ycTaHaBIMBaTh, UMEET
JM ypaBHEHME WM CHCTEMa YpPaBHEHMH pelIeHus,

€CJIM UMCCT, TO CKOJIBKO, U npoqee)

33

[lepexoauTh OT clOBECHOH (HOPMYIHUPOBKH 3a7a4H K

e€ anredpandeckoil MOJENN ¢ TOMOIIBI0 COCTaBJICHUS




YpaBHCHUA HIIN CHUCTCEMbI ypaBHeHHﬁ,
HHTCPIPCTUPOBATE B COOTBCTCTBHU C KOHTCKCTOM

3a/1a4y MTOJYYCHHBIN pe3ynbTaT

34

[IpumeHATh CBOWCTBA YHUCIOBBIX HEPABEHCTB VIS
CpaBHEHUs, OLIEHKH, PElIaTh JMHEWHbIE HEPABEHCTBA
C OJHOM TMEPEMEHHOW M HUX CHUCTEMbI, [JaBaTh
rpauUecKy0 WIUTIOCTPAIMI0 MHOXXECTBA PEHICHHMA

HCPABCHCTBA, CUCTCMbI HCPABCHCTB

DOyHKIUU

4.1

[lonumats W  uCHONB30BaTh  (PYHKIMOHAJIbHBIE
IIOHATHUA n SA3BIK (TepMI/IHBI, CHUMBOJIMYCCKUEC
0003HaYeHMsI), ONPENENATh 3HaueHue (QYHKIUH IO
3HAQUEHHIO  apryMeHTa,  OINpenesTh  CBOIicTBa

byHKIMH 110 €€ rpaduKy

4.2

Crpouts rpaduku 31eMeHTapHbIX QYHKIUN BUJA!
0=0/0

, ¥y =x% y = x3 y = [x|, onuChIBaTh CBOWCTBA YHCIOBOU
dbynkIMU 110 €€ rpaduKy

9 KUIIACC

Koanposepsiemorope3yJjibtata

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI
O0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOM NMPOTrPaMMbI
OCHOBHOI'0 00111er0 00pa30BaHUs

1 Yucna 1 BBIYUCIICHUS
- CpaBHUBaTh U YIOOPSAOYMBATH palMOHANbHBIE U
' UppalMoOHaIbHbIC YK CIIa

BoinonuaTe apudmeTnyeckue NeUCTBUS c
- palfoHaIbHBIMU  YHCIAMH, cOYeTas YCTHBIE U
. MUChbMEHHBIE TPUEMBI, BBITIOJNHATh BBIYUCICHUS C

UPPALMOHATIEHBIMU YHCIIAMHU

Haxomuth  3HaueHus  cTemeHedl ¢ IeNbIMU
1.3 MOKa3zaTeasIMi M KOpPHEH, BBIYUCIATH 3HAYCHUS

YHUCIO0BBIX BLIpa)KeHI/Iﬁ




1.4

OKpyriisitb ~ IE€HUCTBUTENBHBIE YHKCIA, BBIIOJHITH
NPUKUAKY  pe3ysibTaTa  BBIYMCICHHM,  OLEHKY

YHCJIOBBIX BBIPAKECHUN

VYpaBHEHHS U HEPABEHCTBA

2.1

Pemare nuHENHBIE W KBaJpaTHbIE YpaBHEHUS,
YpaBHEHUs, CBOJIIMECS K HUM, IIpocTeumne

JIpOOHO-palIMOHATIEHBIE YPABHEHUS

2.2

Pemrate cucremsl [BYX JIMHEMHBIX YpaBHEHUH C
JIBYMsI IIEPEMEHHBIMU U CHCTEMBI JBYX YPaBHEHUH, B

KOTOPBIX OAHO YPaBHCHHUEC HE ABJIACTCA JIMHEHHBIM

2.3

Pemate  TekcToBhle  3aauu  aireOpanyuecKuM
CrocoOOM C MOMOIIBIO COCTABJICHUS! YPABHEHUS WIIU

CHUCTEMEI JIBYX ypaBHeHI/II\/’I C IByMs IIEPEMCHHBIMU

24

[IpoBoauTh MpocCTEIIMe UCCIENOBAaHUS YPABHEHUN U
CHUCTEM YypaBHEHHH, B TOM YHCII€ C MPUMECHEHHEM
rpaduIecKux MPEICTaBICHUI (Hammpumep,
yCTaHaBJIMBATh, UMEET JIM YpPaBHEHUE WJIM CUCTEMA

YpaBHEHUH pellIeHUs, €CIIU UMEET, TO CKOJIBKO)

2.5

Pemiate  nuHENHBIE  HEpaBEHCTBa,  KBaJpaTHBIE
HEPAaBEHCTBA, M300pa)kaTh pPEIIEHHWE HEPaBEHCTB Ha
YHCIIOBOM MPSMOMH, 3alUChIBATh PEIICHHE C ITOMOIIBIO

CHUMBOJIOB

2.6

Pemrate cucTeMbl NTHMHEHHBIX HEPaBCHCTB, CHCTCMbI
HCPABCHCTB, BKIIIOYAIOIIHUEC KBAaJAPaTHOC HCPABCHCTBO,
I/1306pa)KaTL PCIICHUEC CHUCTCMbI HCPABCHCTB Ha
YHCII0BOM HpﬂMOﬁ, 3aIllMCbIBATh PCHICHUC C IIOMOIIBIO

CHMBOJIOB

2.7

Hcnonp3oBaTh HEpaBCHCTBA pu peUICHUn

Pa3INYHbIX 3a1a4

DOyHKIUU

3.1

Pacno3unaBath (bYHKI_II/II/I HN3YUYCHHBIX BUOB.

IIoka3kiBaTh CXEMAaTHYCCKH PacCIOJIOKCHUC Ha




KOOPAWHATHOHM TIIOCKOCTH rpadukoB QyHKUINN BHIA:
y=kX, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3HaueHUH KOA((UIIMEHTOB, OMUCHIBATH CBOMCTBA

byHKImiA

3.2

[loka3piBaTh  CXeMAaTHYECKH  pACIOJOKECHHE  Ha
KOOPAWHATHOH MJIOCKOCTH TpaduKkoB (PyHKIMN BUAA Y

= ¥X, y = |X| ¥ OIIMCBIBATH CBOMCTBA KITHH
y YH

33

Crpoutrb u wu300pakaTb CXEMaTUYECKU TIpaduku
KBaJpaTUYHBIX  (YHKUUN, OMNHUCBHIBaTh CBOICTBa

KBaJIpaTUYHBIX QYHKIMI M0 X rpadukam

3.4

Pacnio3naBate kBasmpaTuHyo GyHKIUIO 1O (popmyre,
NPUBOAUTH TIPUMEPHI KBAAPATUYHBIX (PYHKIUN U3

peabHOM KU3HU, (PU3UKH, TEOMETPUHU

Apudmernueckas ¥ reOMeTpHUECKasporpeccuu

4.1

PacnioznaBath apupmMeTHUECKyl0 U T€OMETPUYECKYIO

MIPOTPECCUU TIPU PA3HBIX CITOCO0AX 3aIaHMsI

4.2

BbINOHATE BBIUKCICHUS C UCIOJIb30BaHUEM (HOPMYIT
n-TO0 4jieHa apu(METHYECKOM UM TeOMETPUUYECKOU

POrpeccuii, CyMMBI MEPBBIX N YICHOB

4.3

I/1306pa>1<aTL YJICHBI ITIOCJIEA0BATCIBHOCTH TOYKaAMH Ha

KOOpHHHaTHOﬁ IIJIOCKOCTH

4.4

PemraTe 3aJa4u, CBs3aHHBIC C YHCJIOBBIMHU
nocjacaoBarCiIbHOCTAMHM, B TOM YHCIC 3adda4u U3
peanLHoﬁ KHN3HHU (C HCIIOJIb30BAHUEM KAJIBKYJISAATOPA,

U (PPOBBIX TEXHOJIOTHIA)




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMbliid/IeMeHTCONEPKAHUSA
1 Yucna v BRIYKUCICHUS
JpoOu OOBIKHOBEHHBIE M JIECATHUYHBIE, MEPEXO] OT OJHON (OpPMBI 3amucU
1.1 npobeit k gapyroi. IloHsTuepalMOHATIBHOTOYMCIIA, 3allUCh, CPAaBHEHHE,
yIOPSA0YMBAHUEPALIMOHATIbHBIXUHCET

- Apudmernueckue IEHCTBUS C pallMOHAIBHBIMH yuciiaMu. Perienue 3anad u3
' peaibHON MPAKTUKHU HA YacTH, Ha IpoOu

13 CreneHb ¢ HaTypaJbHBIM [IOKa3zaTeJeM: OIpeaeeHne, mpeoOpazoBaHuE
' BBIPaKEHUI Ha OCHOBE OMPE/eNICHNs, 3aUCh OOJIBIINX YHCE

- [Ipo1eHTsl, 3anKch NPOLIEHTOB B BUJIE APpoOU U ApodU B BUAE NMPOLeHTOB. Tpu
' OCHOBHBI€ 33/1a4M Ha MPOLICHTHI, PEIICHNE 3a7a4 U3 PeaIbHON NPAKTUKA

15 [IpuMeHeHre TPU3HAKOB  JEIMMOCTH, pPA3J0KE€HWE Ha  MHOXUTEIN
' HaTypaJbHBIX YUCET

16 PeanpHble  3aBuCcMMOCTH, B TOM  4ucie TpsAMas H  oOparHas
' MPONOPLUUOHAIBHOCTH

2 AnreOpandecKUeBBIPAXKEHUS

51 [lepeMeHHbIE,  4YHMCIOBOE  3HAYEHHME  BBIPAKEHHS  C  [IEPEMEHHOM.
' JlonycTuMble3HaUeHUSTIEPEMEHHBIX

55 [IpencraBieHre 3aBUCUMOCTH MEXKAY BEJIMYMHAMH B BUAE (POPMYIIBL.
' Boruncnenusnodopmymnam

)3 [IpeoOpa3oBanrie ~ OYKBEHHBIX  BBIPOKEHUH,  TOXKJICCTBEHHO  pPaBHbIE
' BBIPaKEHUS

2.4 CBoiiCTBa CTENEHU C HATYpaJIbHBIM I1OKa3aTeIeM

5 s Onnounenbl 1 MHOrowieHsl. CteneHb MHOrowieHa. Clo)keHue, BIYMTAHUE,
' YMHOKEHUEMHOTOUYJICHOB

26 @opMyInbl COKpAIEHHOTO YMHOXEHUS: KBAJAPAaT CyMMbI M KBaJpaT pa3HOCTH.
' ®opMynapa3HOCTUKBAIPATOB. Pa3nokeHMEMHOTO4JIEHOBHAMHOKUTEIN

3 YpaBHeHUS




VYpaBHeHHe, KOpeHb YypaBHEHHUs, MpaBWiIa MPeoOpa3oBaHUs YpaBHEHHUS,

> PaBHOCHUIIBHOCTb YPaBHEHUM
39 JluHeiiHOE ypaBHEHME C OJHOM MEPEMEHHOW, YHUCIO KOPHEH JIMHEHHOTO
' YpaBHEHUS, PELICHUE JIMHENHBIX YPaBHEHUI
33 CocraBieHre ypaBHEHMH MO YCIOBUIO 3ajaud. PellieHne TEKCTOBBIX 3a/ad C
' IIOMOIIIBIO YPAaBHEHUI
34 JIuHeliHOE ypaBHEHUE C JBYMS IIEPEMEHHBIMH U €T0 TpapuK
Cucrema AByX JMHEWHBIX YpaBHEHUH C JByMs IepeMeHHbIMH. PemieHue
3.5 CUCTEM YpaBHEHHI crocooom MOICTAHOBKHU.
[IpumepbIpeneHUATEKCTOBBIX3a/1a4 C TOMOIIIbIOCHCTEM YpPaBHEHU I
4 Koopnaunats! u rpapuku. OyHknuu
4.1 KoopannararouknHanpsamon
19 Hucnossle npomMexyTku. PaccrosiHue Mexay AByMs TOYKaMH KOOPAWHATHOM
' NpAMO
43 [IpsimoyronpHas cuctema koopawHaT, ocu Oxu Oy. Abcumcca W OpauHaATa
' TOYKN Ha KOOPJMHATHOM MJIOCKOCTH
a4 [Ipumepsr rpadukoB, 3amaHHBIX (popmynamu. UreHwe TpadUKOB peaTbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkmuu. I'paduk ¢pynkiuu. CBoiicTBa GyHKITUH
4.6 Jluneiinas Gynkuus, e€ rpaduk. ['paduk pynknuu y = [X|
47 I'paduueckoe pemieHME JUMHEHHBIX YpaBHEHUW M CHUCTEM JIMHEHHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMbliidjIeMeHTCONEPKAHUS
1 Yucna v BBIYUCIICHUS
. KBangpatHblif kopeHb wu3 uucna. [loHaTtue 00 wuppanMoOHAIBLHOM YHCIIE.
' JlecaTUUHBIEPUOTNKEHUSHPPALIHOHATBHBIXYUCEI
CpoiicTBa apuMeTHYECKUX KBAJAPATHBIX KOpHEH W HX NpPHUMEHEHHE K
1.2 peoOpa3zoBaHUIO YHCIIOBBIX BbIpaKEHUI u BBIYHCIICHUSIM.
JelicTBuTENBbHBIEUHCIIA
1.3 Crenens ¢ 1enbIM NoKazaresneM U €€ cBoiicTBa. CTaHaapTHasA3aIUChunCIIa




2 AnreOpandecKHeBbIPAKCHHS
2.1 KBangpaTHblii TpEXWIEH, pa3I0KEHUE KBAIPATHOTIO TPEXWICHA HA MHOKUTEIIN
2.2 Anrebpandeckast 1podb. OCHOBHOE CBOMCTBO anredpandeckon qpoou
2.3 CrnosxeHue, BBIYUTAaHHE, YMHOKCHHE, JCTICHUE allTeOpandecKux Ipooeit
24 PannonanbHbIe BEIpakeHUS U UX IIPeoOpazoBaHue
3 YpaBHEHMS U HEPaBEHCTBA
31 KBanpatHoe ypaBHeHme, ¢(opmyna KOpHEH KBaJApaTHOTO ypaBHEHUSI.
' TeopemaBuera
3.2 Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEMHBIM U KBAJIPATHBIM
3.3 [IpocreiinmenpoOHO-palOHaNIbHbICypaBHEHHS
I'paduueckass mHTEpIpeTavsl YPAaBHEHHUI C JABYMS TEPEMEHHBIMH U CUCTEM
3.4 JIMHENHBIX YpaBHEHUH c IBYMs [IEpEMEHHBIMU.
[TpumepbipenIeHNACUCTEMHETNHEMHBIXYPABHEHHH C JBYMSIIEPEMEHHBIMH
3.5 Pemrenne TeKCTOBBIX 337124 anreOpandecKuM CIocoOoM
3.6 HucnoBsle HEpaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOMNIEpEMEHHOM
3.8 PaBHOCHIIBHOCTEHEPABEHCTB
3.9 JIuHeliHbIE HEPABEHCTBA C OJTHOM NEPEMEHHOU
3.10 CucTeMbl TUHEUHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN
4 DOyHKIMU
il [Tonstne dynkuuu. O61acTh OMpEeNICHUs U MHOXKECTBO 3HAUCHUN (PYHKIUU.
' Crnioco06b3aganus ) yHKIIHMA
4.2 I'paduk dynkuun. Urenue cBoiicTB pyHKIMH 1o e€ rpaduxy
4.3 [Ipumepsl rpagukoB GYHKINN, OTPAKAOIMIUX peaTbHbIE TPOIECCH
a4 OYHKIMM, ONUCHIBAIONIME TMPSAMYI0O U OOpaTHyl0 MPONOPIIMOHATIbHBIE
' 3aBUCHUMOCTH, UX TpaduKu
4.5 OyHKIUU y =x% y = X3
4.6 Oyakuny = [x, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUH

9 KIIACC




Koxa

IIpoBepsieMblii31eMeHTCOAEPKAHNS

1 Yucna v BIYKCICHUS
. PanmonanpHble 4uMcHa, UppalMOHAIBHBIE YWCIA, KOHEYHbIE W OECKOHEUHbIE
' JECATUYHbIE JPOOU
MHOX€ECTBO AEUCTBUTEIBHBIX YUCEN, ACHCTBUTEIbHBIC YHCIa KaK OECKOHEYHBIE
15 JecATUYHbIe IpoOu. B3anMHO 0/IHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM
' JENCTBUTEIIBHBIX qucel u KOOPAMHATHOU IPSAMOIA.
CpaBHeHUEIEHCTBUTEIBHBIXUNCEI
1.3 ApubdmMernueckne TeUCTBUS C JCHCTBUTEILHBIMU YHCIIAMU
Nsmepenusi, npubmmkeHus, olieHKU. Pa3Mepbl 00bEKTOB OKPYKAIOIIETO MHUPA,
14 JUINTEIBHOCTh TPOIIECCOB B OKpyxkatomem mupe. [IpubmmwkéHHoe 3HaueHUe
' BEJIMYMHBI, TOUHOCTh NpubamxeHus. Okpyrienue yucen. [Ipukuaka u oueHka
pe3yJIbTaTOB BHIYMCICHHI
2 VYpaBHEHHS 1 HEPABEHCTBA
2.1 VYpaBHEHHs C OJHOUTIEPEMEHHON
2.2 JIunelinoe ypaBHeHue. Penienne ypaBHEHUH, CBOJSIIMXCS K JINHEWHBIM
2.3 KBanpatHoe ypaBHeHue. Pelienre ypaBHEHUM, CBOASIINXCS K KBaIPATHBIM
Yy bukBagpatHoe ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUM TpeTbe U
' YeTBEPTOU CTENEHEN Pa3IOKEeHUEM Ha MHOKHUTEIH
2.5 PemennenpoOHO-panioHAILHBIXYpaBHEHUH
2.6 CucremblypaBHEHUN
2.7 VYpaBHEHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpadux
2.8 Pemenue cuctem AByX JTMHEMHBIX YpPaBHEHUH C IByMS MEPEMEHHBIMU
29 Pewienne cucrem AByX ypaBHEHHUH, OJIHO M3 KOTOPBIX JIMHEWHOE, a APyroe —
' BTOPOU CTENIEHU
2.10 I'padmyeckas uHTEpIpETALIS CUCTEMBI YPABHEHHH C IBYMSI IEPEMEHHBIMU
2.11 Pemienme TeKcTOBBIX 3a1a4 aNreOpanvdeckum crnocodbom
2.12 HucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pelrenne MMHENHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOU
2.14 Peurenne cucreM JIMHEWHBIX HEPABEHCTB C OJJHOM ITEPEMEHHON
2.15 KBanpaTtHbleHEpaBEHCTBA
516 I'paduueckass mHTepnpeTanys HEpaBEHCTB M CHCTEM HEPABEHCTB C JBYMs

NEPpECMECHHBIMHA




OyHKINU

KBamparnunass ¢ynkuus, e€ rpaduxk u cpoiictBa. Ilapabona, KoOpIuHATHI

> BEPIIMHBI TapaboJIbl, 0Cb CHMMETPUU TapadoIIbI

3.2 I'paduxn QyHkmii y=kx, y=kx+bu ux cBoiicTBa

3.3 I'paduxu QyHkmii y=k/x, y = X’ UX CBOICTBa

34 I'paduky QyHKIMIA , 1 KX CBOKWCTBA
4 UncnoBblenocne10BaTeIbHOCTH

i1 Omnpenenenue u cnocoObl 3alaHKs YUCIOBBIX MOCIEN0BATENbHOCTEH. 3agaHue
' MOCJIE0BATEIILHOCTH PEKYPPEHTHOM (hopMyIio U Gopmysoil n-ro dieHa

4o Apudmernueckas mnporpeccus. Popmyibl n-ro  uyjieHa apupMeTHUYECKOn
' MIPOrPECCUU, CYMMBI NIEPBBIX NUIEHOB

13 I'eomerpuueckas mnporpeccusa. @Dopmynasl n-r0  WieHa T€OMETPUYECKOMN
' MIPOrPECCUU, CYMMBI NEPBBIX NUIEHOB

14 N300paxkenne uneHoB apudmMeTnyecko M TeOMETPUYECKOW Mporpeccuit
' TOYKaMH Ha KOOPJAWHATHOM IIJIOCKOCTH. JIMHENHBIN U SKCTOHEHIUATBHBIMPOCT

4.5 CoKXHBICTIPOIICHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

KoanposepsiemororpetoBanmusi

IIpoBepsiemble TPeOGOBaHUSA K NMPeAMETHBIM
pe3yJibTaTaM OCBOEHHMS OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI'O 00111€r0
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHHne onepupoBaTh IMOHATHSAMH: MHOKECTBO,
IIOJMHOKECTBO,  ONEpPAallMM HAJ MHOYKECTBAaMH;
YMEHHME OIEepPUpPOBaTh MOHATUSIMHU: Trpad, CBI3HBIN
rpad, AepeBo, LUKI, MPUMEHATh UX NpPU PEUICHUH
3ala4;  YMEHHME  HCIOJb30BaTh  rpaduueckoe
IIPE/ICTABIICHHE MHOKECTB JJII ONMCAHUS pPEealbHBIX
IIPOLIECCOB W SIBJICHUM, IIPU pEHICHUH 3a1ad U3

JIPYTUX y4eOHBIX TPEIMETOB

YMeHue omnepupoBaTh MOHATHUSMHU: OIPEIEIICHUE,
akcuoma, TeopeMma,  J0Ka3aTelbCTBO;  YMEHHE
pacrno3HaBaTh MCTUHHBIE M JIOKHBIE BBICKA3bIBAaHUS,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPpULAHUS BBICKA3bIBaHUI

YMeHHe oOomnepupoBaTh TMOHATHUAMU: HATypaibHOE
YHCIIO, TPOCTOE€ W COCTAaBHOE YMCIO, JEIUMOCTb
HATypaJIbHBIX YHUCEN, MPU3HAKH JEIMMOCTH, LIEJIO0e
YHUCIIO, MOJIYJlb 4YHCIa, OOBIKHOBEHHas Jpo0b H
necsiTuuHass  ApoOb, CTaHOAPTHBIM BUI  YHCHA,
palyoHaIbHOE YHUCIO, HWPPANUOHATIBLHOE YHUCIIO,
apuMeTHuuecKuil KBaJpaTHBIH KOPEHb, YMEHHE
BBINIONHATh JEUCTBHS C 4YHCIAMH, CPaBHHBATh H
yIOpSAOYMBATh 4HCTA, TMPEACTAaBIATh 4YHCIAa Ha
KOOPJAMHATHOW TNPSAMOM, OKPYIJVISATh YHUCIA; YMEHHUE

ACJIaTh NPUKHUIKY U OLICHKY pE3yJIbTaTa BBIYHCIICHUN

YMeHue onepupoBaTh NOHATHSIMH: CTENEHb C LEJIBIM
nokasaresuem, apuMeTHuecKuil KBaJpaTHbII KOPEHb,

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




3HAKOMCTBO C KOPHEM HaTypaJlbHOM CTEIEHU OOJIbIIE
€AMHULIB; YMEHHME  BBIIOJHATH  Pacdy€Tbl IO
dopmynam, mpeoOpazoBaHUs  IENBIX, JAPOOHO-
palMOHAIBHBIX  BBIPQKEHUM W BBIPAKECHUH C
KOPHSIMHU, pa3jioKeHUE MHOTOWJIEHA HA MHOKUTENH, B
TOM YHCIIE C KCIOJIb30BaHHEM (opMya pasHOCTH

KBaapaToB U KBaJgpaTa CyMMbI XU PAa3HOCTHU

YMenue  onepupoBaTh — MOHSATUSMH:  YHCIOBOE
pPaBEHCTBO, YpPAaBHEHHE C OJHOM TMEPEMEHHOM,
YHUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YMEHHE  pelarb JIMHEHHbIE W KBaJpaTHbIE
ypaBHEHUs, IPOOHO-palMOHATIBHBIE YpaBHEHUS C
OJHOM TIEPEMEHHOM, CHUCTEMbl JBYX JIMHEHHBIX
YpaBHEHUH, JTMHEWHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHBIE U IPOOHO-pAIIMOHATIFHBIC HEPABEHCTBA C
OJHOW TNEPEMEHHOW, B TOM YHCJIE IpPU PEUICHUH
3a/1a4 U3 IPYrux MNpeaIMeTOB U MPAKTUYECKUX 3a]ad;
YMEHHUE HCIIOJIb30BATh KOOPAWHATHYIO MPSMYIO H
KOOPJIMHATHYIO  IUIOCKOCTh  JUIsl  M300pakeHus

pellIeHNI ypaBHEHU, HEPABEHCTB U CUCTEM

YMeHue oneprupoBaTh MOHATUAME: (QYHKIUS, TpapuK
byHKIIUH, HYJIHA byHKINH, MIPOMEKYTKH
3HAKOTIOCTOSIHCTBA,  NPOMEXKYTKH  BO3PaCTaHHS,
yObIBaHUsI, HauOOJbIIeE W HAUMEHbIICC 3HAYCHUS

GyHKIMH; YMEHHE OTIEpUPOBATH MOHATUSAMU: MpsAMast

POTIOPIIMOHAILHOCTD, JTUHEHHas byHKIHS,
KBaJpaTUYHas byHKIHS, oOpaTtHas
IPOTIOPIIHOHAILHOCTD, napabouia, rurnepOoa;

yMEHUE CTpOUTh Ipaduku (QyHKUMH, HCIOJIB30BATH
rpaduKy sl ONpEETIeHUsl CBOMCTB IPOLECCOB U
3aBUCUMOCTEH, [UId pELIeHUs 3ajad H3 ApYyrux
y4eOHBIX NPEJIMETOB U pealbHOW JKHU3HU; YMEHHE
BbIpaXaTh  (QOpMyJaMH  3aBHUCUMOCTH  MEXIY

BCINYNHaMU

YMmenue ONICpUpOBaATH TIOHATHUAMMU

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




reoMEeTpHYEcKas MPOTrPeECCUN; YMEHUE HCIOJIb30BaTh
CBOICTBA MOCIEIOBATEIBHOCTEH, (POPMYIBI CYMMBI U
oOmiero wieHa NpH pemeHUH 3a/ad, B TOM YHUCIIe
3a/a4 U3 JAPYruX y4eOHbIX NPEIMETOB U peallbHOMN

KU3HHU

YMeHue pemarsb 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
ceMeiiHbIMU  (UHAHCAMHU); YMEHHE COCTaBJIIThH
BBIPAYKEHUS, YPABHEHHUS, HEPABEHCTBA U CUCTEMBI I10
YCIIOBHIO 33]1a4H, UCCIIEI0BATh OJYYEHHOE PEILICHHUE
U OLEHUBATh MPaBIONOAOOHOCTh  IMOJTYYEHHBIX

pe3ylbTaToB

YMeHue onepupoBarh MOHATHAMH: (uUrypa, TOUKa,
OTPE30K, npsimasi, Iyd, JoMaHas, yroJ,
MHOTOYTOJIbHUK, TPEYrOJbHUK, PaBHOOEAPEHHBIA M
PaBHOCTOPOHHUH TpPEYrOJbHUKH, MPAMOYrOJIbHBIN
TPEYroJbHUK, MeAMaHa, OHCCeKTpuca U BbICOTA
TPEYTroJbHUKA, YETHIPEXYTOJBHUK, Mapajlieiorpamm,
poMO,  NpPAMOYrOJBHUK,  KBajpar,  Tpamerws;
OKPY)KHOCTb, KpYI, KacaTelbHasi; 3HAaKOMCTBO C
MPOCTPAHCTBEHHBIMU (UTypaMu; YMEHHE peliarhb
3aJa4d, B TOM 4YHCJE€ U3 TMOBCEIHEBHOW >KW3HU, Ha
HaXO0XJICHUE TreOMETPUUECKUX BEJIMYUH c

MPUMEHEHHEM U3YUYEHHBIX CBOMCTB QUryp U (akToB

10

VYMeHHe ONeprpoBaTh MOHATUSMU: PABEHCTBO (Uryp,
PaBEHCTBO  TPEYroJIbHUKOB; MApajUICIbHOCTh U
HEPICHIUKY/SIPHOCTE  MPSAMBIX,  YIOJd  MEXKIY
NPSMBIMH, TIEPIIECHIUKYIISAP, HAKIOHHAS, MPOCKIIHS,
nogobue  ¢uryp, MNOJOOHBIE  TPEYrOJIbHUKH,
CHMMETPHSI OTHOCUTEIBHO TOYKH U MPSIMO; YMEHHE
pacno3HaBaTh PAaBEHCTBO, CUMMETPHUIO M IOJO0ME
Guryp, napauIeNbHOCTh M HEPHECHAMKYISIPHOCTD

MMPAMBIX B OKPYKAOLIEM MUPEC




11

YMeHue OIICpUpPOBAThH IIOHATUAMMU: JUINHA,
paccTosiHue, yroi (BeIUYUHA YIJIa, CHHYC M KOCUHYC
yrjla TpeyrojbHHKA), IUIOMIAfb; YMEHUE OIICHUBATh
pa3Mepbl MPEeaIMETOB M OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE MPHUMEHATh (OPMYJIBI MEpPUMETpa U
miomain MHOTOYIrOJIbHUKOB, OJIMHBI OKPYKHOCTU U
wiomam  kpyra, o0ObeMa  IPSMOYTOJIEHOTO
napamicjcnuicaa, YyYMCHHUEC IPUMCHATb JMPU3HAKU
PaBEHCTBA TPEYroJbHUKOB, TEOPEMY O CyMME YIJIOB
TPEYroJbHUKA, TEOpeMy [Mudaropa,
TPUTOHOMCTPUYCCKHUEC COOTHOIIICHU A JIIsL

BBIYMCIICHUS JJIUH, PACCTOSIHUMI, TUTOMIAACH

12

YMmenue wu300paxkaTh IUIOCKHE (UIYpBI M HUX
KOMOHMHAIIMH, TPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C
MOMOIIBIO YepTEKHBIX MHCTPYMEHTOB u
JNEKTPOHHBIX  CPEACTB 1O  TEKCTOBOMY  WJIH

CHUMBOJIbHOMY OITMCAHHUIO

13

YMeHue omnepupoBaTh MOHATUSAMU: MPSMOYTOJIbHAS
CHUCTeMa KOOpIHMHAT; KOOPAMHATHI TOYKH, BEKTOP,
CyMMa BEKTOPOB, IIPOU3BE/IEHUE BEKTOpa Ha YHCIIO,
CKaJs[pHOE  MPOU3BEJIEHUE  BEKTOPOB;  yYMEHHE
UCIIOJIb30BAaTh  BEKTOPHl M KOOPAWHATBHL IS
MPEJCTaBICHNUS] JaHHBIX M DELIEHUs 3aaady, B TOM
yyclie U3 APYruxX Y4eOHBIX NMPEAMETOB U peallbHOMN

KHU3HHU

14

YMeHue OIICPHUPOBATL IIOHATHAMU: CTOJIOMKOBBIE H
KpYI'OBbBIC JAuarpaMMal, Ta6J'II/II_lbI, CpCaHCC
apI/I(bMeTI/I‘leCKOC, MCAHaHa, HauOOJIbIIIEE u
HAaUMCHbIICC 3HAYCHHA, pasMax YUCIIOBOI'O Ha60pa;
YMCHHC H3BJICKATh, HHTCPIIPETUPOBATH u
Hp606pa3OBHBaTL I/IH(I)OpMaI_[I/IIO, MNpEaACTAaBJIICHHYIO B
Ta6n1/1uax U Ha Juarpammax, OTpaKarolyro CBOMCTBA
" XapaKTCPUCTUKU PCAJIBHBIX MPOLIECCOB U HBHCHHﬁ;
YMCHHUEC PACIIO3HABATh HN3MCHUYHMUBBLIC BCIWYHUHLBI B

OKpYKaIOIllEM MUpE
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YMeHue onepupoBaTh NOHITUAMU: CIyYaUHbBIA OIBIT
(ciydaiiHBIA SKCIIEPUMEHT), AJIEMEHTapHOE COOBITHE
(37eMeHTapHBIM ~ MCXOA)  CIy4yallHOrO  OIbITa,
cily4ailHoe COOBITHE, BEPOSATHOCTh COOBITHS; YMEHHUE
HaXOJUTh BEPOATHOCTH CIIy4allHbIX COOBITUH B
OIIBITAX C PaBHOBO3MOKHBIMH  DJIEMEHTAPHBIMU
COOBITHSIMM; YMEHHE pellaTh 3aJadd  METOJOM
OpPraHM30BaHHOTO Tepedopa M C HCIOJIH30BAHUEM
IpaBuia YMHOKECHHUS; yMeHue OLICHUBATH
BEPOSITHOCTH  PEaNIbHBIX COOBITUM W  SBJICHUH,
IIOHUMATh pOJIb IMPAKTHYECKH JIOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHI B OKpPYXKaIOLIEM MUDPE U B
JKA3HU; 3HAKOMCTBO C IIOHATHEM HE3aBUCUMBIX
COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YHCEN U

€T0 POJBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHue BbIOMpaTh MOIXOASIINNA M3YUYEHHBIM METO
JUIA  peleHus  3aJa4d, IPUBOJUTH  IIPUMEPHI
MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
JKU3HH,  DPACIIO3HABAaTh  IPOSBIECHUE  3aKOHOB
MaTEMaTUKd B HCKYCCTBE, OIMCBIBATH OTICIIBHBIC
BBIJIAIOIINECS PE3YIbTATHI, IIOJYYCHHBIE B XOJE
pa3sBUTHA MaTEMaTHUKU KaK HayKd, IPHUBOIUTH
IIPUMEPBl MAaTEMAaTUYECKUX OTKPBITUM 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 Harypanbublie u nensie yncna. [Ipu3Haky enMMOCTH HEIbIX YUCE

- OObIKHOBEHHbIE W JIECATHUYHbIE  JIpOOHM,  TPOLEHTHl,  OECKOHEYHBIE
' MePUOANYECKUE APOOH

1.3 PanmonaneHble yncna. ApudmMerndyeckue onepanuy ¢ palMoHaJIbHBIMU YUCIaMU
4 JHelictButenbHpie 4ucia. ApudmeTndeckue omnepanuu ¢ JACHCTBUTEILHBIMHU
' yHcliaMu

s [IpuOnmxkE€HHbIE BBIYMCIECHHUS, IpaBUia OKPYIJEHHUsS, MPUKUAKA M OILIEHKa
' pe3yJbTaTa BBIYUCIECHUN

2 AnrebpandecKueBbIpaKECHUS

2.1 bykBeHHBIC BhIpaKeHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

55 Crenenp ¢ 1menbiM nokazatesneM. CTeleHb C PAlMOHAIBHBIM IOKa3aTEesIeM.
' CBoiicTBacTeneHu

2.3 MHorousneHsl

2.4 AnrebpandeckasapoOb

) s ApudmMernueckuit KOpPEHb HaTypaJIbHOU CTEIICHH. HevictBus c
. apuMeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU

3 YpaBHEHUS U1 HEPABEHCTBA

31 Lensie u JIPpOOHO-pallMOHAIbHBIE yYpaBHEHHUSI. Cucrembl u
' COBOKYITHOCTUYpPaBHEHUU

35 Lensie u IpoOHO-palliOHAIILHBIE HEPaBEHCTBA. Cucrembl u
' COBOKYITHOCTUHEPABEHCTB

3.3 PemennerexkcToBBIX3a0a4

4 UucnoBelenocne10BaTeIbHOCTH

4.1 [TocnenoBaTenbHOCTH, CIOCOOBI3aJaHUATIOCIE0BATEIbHOCTEH

42 Apudpmernueckass u reomeTpuueckas nporpeccur. Dopmyna  CIOXHBIX

IIPOLICHTOB




OyHKINU

OyHKIMsI, CrnocoObl  3amaHus  (YHKIIHU.

I'padux  ynxkuuu. Obnacte

OTIpe/IeNIeHUs] 1 MHOXKECTBO 3HaueHui (ynkunu. Hymu ¢pynkuuu. [Ipomexyrku

5.1 3HAKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIHMH. MaKCUMyMBI U
MUHUMYMBI byHKINH. Haubonbiee u
HanMeHbIIee3HaYeHNE() yHKIIMUHATIPOMEKYTKE

6 KoopaunaTs! Ha psAMOM U INIOCKOCTH

6.1 Koopnunatnasnpsamas

6.2 JlexapTOBBIKOOPAMHATHIHAIIIIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue ¢urypsl 1 Ux cBoiicTBa

7.2 TpeyrosbHuK

7.3 MHOroyrojasHuKN

7.4 OKpyXHOCTb U KpYyT

7.5 H3MepenmnereoMeTpuyeCcKuXBEITNYNH

7.6 BekTopsIiHamiockocTi

8 BeposiTHOCTh 1 cTaTUCTHKA

8.1 OnwucarenpHas CTaTUCTHKA

8.2 BepositHocTh

8.3 Kombunatopuka

8.4 MHoxecTBa

8.5 I'padmr
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