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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIAE€TCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
IPOAOHKEHUS 00pa30BaHUs U B MOBCEAHEBHOM XKU3HU. Pa3BuTHe y 00yyarommxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTpakeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIPUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
NO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX ISl aIalTallid B COBPEMEHHOM ITU(GPOBOM
oOmecTtBe. M3ydyeHue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS,
CIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOM JEMCTBHSI WU BBIBOBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUS] OOYJaroMIMXCSA: OHM HWCIHOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE pacCyXJeHus, 0000IIeHne 1 KOHKPETU3aIHio, abcTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeArnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENIbHOM ~ IEATEIBHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINAIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Ausredpa» uisi OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
auHUM: «Yucaa v BBIYMCIEHUS Y, «ANreOpandeckie BhIPAKEHU», « Y PaBHEHUS U
HEpaBeHCTBa», «DyHkuun». Kaxgas U3 3TUX coJep)KaTelbHO-METOIUYECKUX
JVMHUHA pa3BUBACTCS Ha MPOTSHKCHUH TPEX JIET U3YUCHHUS Kypca, B3aUMOJICHUCTBYS C
JPYTUMHM €ro JuHusMU. B Xojae wu3ydeHuss ydeOHOro Kypca o0Oydarolumcs
IPUXOJIUTCS JOTHUECKU PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaTHueckoro s3bika. CopaepkarenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapakTep.

Conmepxxanne mnuHMA «UWcia ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS
JIOTHYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMu, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHOM
®KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus



CBSA3aHO C pAlMOHAIBHBIMM M HUPPALUOHAIBHBIMH YHCIaMHU, (HOPMUPOBAHUEM
NPEACTABICHUM O JEHCTBUTEIHLHOM 4YHMCJE. 3aBEpIICHUE OCBOCHUS YHCIOBOMN
JIMHUU OTHECEHO K CpeHeMY 00I11eMy 00pa30BaHHUIO.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AIreOpanyecKue BhIPAKCHUS
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTUYeCKOro armmapara, HeOOXOAUMOro Ui pPEIIeHUs 3aJad MaTEeMaTUKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4yeOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palroHaNbHBIX BBIpAXKEHUIN. AJredpa AeMOHCTPUPYET 3HAUCHHE MaTEeMaTUKH Kak
S3bIKa ISl TIOCTPOEHHUS MaTeMaTUYECKHUX MOJeNIel, OIMUCaHUsl MPOIECCOB U
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOAAT TaKkke
JalbHENIIee pa3BUTUE ANTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHHUE HaBBIKAMU
JIeTyKTUBHBIX paccyxaeHuid. [IpeoOpa3zoBaHne CUMBOIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxanue pyHKIMOHANBHO-Tpa(UIECKON JIMHUU HALEJIIEHO Ha MOJyuYeHUe
oOyJarolMMHUCs 3HaHUW O (QYHKIUSAX KaK Ba)KHEHIIeH MaTeMaTU4ecKOW MOJeiH
JUTSL OTIMCAHUS M UCCIICIOBAHMS Pa3HOOOPa3HBIX MPOIIECCOB U SBJICHUN B MPHUPOJIC
u obmiectBe. M3yueHue martepuana CIOCOOCTBYET PAa3BUTHUIO Yy OOYYaroIIUXCS
YMEHHMSI UCTIOIb30BaTh Pa3IMYHbIC BBIPA3UTEIbHBIE CPEACTBA SI3bIKAa MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpaduueckue, BHOCUT BKJIaa B (opmupoBaHUE
MPEJICTAaBICHUI O POJTM MAaTEeMATUKH B PA3BUTUN ITUBUIIH3AINH U KYJIbTYDBHI.

CornacHo yueOHOMYy TUIaHy B 7-9 Kkjaccax u3ydaercss Yy4eOHbIH Kypce
«AnreOpa», KOTOPBIA BKIIOUAET CIEAYIONIME OCHOBHBIC Pa3felibl COICpPKAHUS:
«Yucna ¥ BBIUUCICHUA», «AJredpanyeckue BbIpaXKEHUs», «YpaBHEHUS U
HEPAaBEHCTBA», « DYHKIIMW.

Ha u3ydenue yueOHoro kypca «Anredpa» orBoaurcs 306 yacos: B 7 kiacce
— 102 4aca (3 ygaca B Henento), B 8 kimacce — 102 ygaca (3 yvaca B Henento), B 9
kiacce — 102 yaca (3 gyaca B Hezeo).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yucna v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopmbl 3ammcu
npobeit k gpyroil. IloHsTwe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSAOYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMoOHANBHBIMU 4YKciIaMu. Pemenue 3aa1ad U3 pealbHOM NPAKTUKKA HA YacTH, HA
JpoOH.

CreneHb C HaTypajlbHBIM IIOKa3aTeJIeM: OIpe/esieHrne, MpeoOpa3oBaHKe
BBIPKEHUII HA OCHOBE OIPEENEeHUs, 3auCh O0NbIIKUX yncen. [IpoleHTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpH OCHOBHBIE 337aud Ha
IIPOLICHTBI, PELLICHNUE 3a71a4 U3 PEaJIbHON IIPAKTUKH.

IIpuMeHeHne NPU3HAKOB  JCIUMMOCTH, PAa3jIOKEHHME HAa  MHOMXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4HCIe TOpsimMas ©W  oOparHas
IIPONIOPLIUOHAIBHOCTH.

Aare0panvyecKue BbIPpAKEHUSA

[IlepeMeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUSA C IEPEMEHHOMU. JlomycTUMBIE
3Ha4YEeHUS NepeMeHHbIX. [IpencraBienme 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BUJIE
bopmynbl. Beruucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BbIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CYMM U
IPOM3BENICHUH, paBUiIa PaCKPbITUS CKOOOK U MPUBEIECHUS TOJOOHBIX CIaraeMbiX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowIeHa. CiioKeHue, BHIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBI M KBaApar pasHocTH. Popmyna pa3HOCTH KBajaparToB. Pasnoxenue
MHOI'OYJICHOB Ha MHOKMUTEJIHN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpPeHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX ypaBHEHHU. COCTaBlI€HHE YpPaBHEHUM IIO
YCJIOBHIO 3a7jauu. PeleHne TeKCTOBBIX 3a/1ad ¢ TOMOIIbIO YPaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs IE€pEMEHHBIMU U ero rpaduk. Cucrema JIByx
JMHEUHBIX YPAaBHEHHMM C AByMs IEpEMEHHbIMU. PeleHue cucrem ypaBHEHUU
crnocoboM MoACTaHOBKU. llpuMepsl pemieHus: TEKCTOBBIX 3a7ad C MOMOUIbIO
CUCTEM YPAaBHECHHM.

DyHKUIMHA



Koopaunara Touku Ha npsimoil. YuciioBble NpOMEXKYTKH. PaccTosinue mexmy
JBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOA.

[IpsimoyrosibHasi cucteMa koopAuHat, ocu Ox u Oy. AlGcuucca U opJauHaTa
TOUYKH Ha KOOPJIMHATHOM TI0CcKOCTH. [Ipumeps! rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Yrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue ¢ynknun. ['padux
dbynkuuu. CoiicTBa GyHkuuii. JIunerinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = |x|. T'paduueckoe pelieHue JTHHEHHBIX YPaBHCHHN W CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucsia ¥ BBIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIBHBIX yucen. CBolcTBa apu(pMETUYECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUAM. [{efiCTBUTEIIbHBIC YUCIIA.

CrerneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTBa. CTaHmapTHAS 3alKMCh YHACIA.

AnreOpanyeckre BhIpaKeHUsIAJIreOpandeckue BbIPaKeHUs

KBampaTHbiii  TpE€XuieH, pas3loKEHHWE KBAaJPAaTHOIO TpEXWIEHA HA
MHOHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CrnoxxeHue, BbIUMTAHUE, YMHOXCHHE, JeJeHHEe anredpandeckux ApoOei.
PanmonanbHble BhIpaKEHUS U UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Penienue ypaBHEHHM, CBOAAIIMXCS K JIMHEMHBIM U KBaJPAaTHBIM.
[Ipocreiime qpoOHO-palMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C ByMs MIEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHns cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4 aaredpanyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynkuuu. OOnacTh OMNpeAeieHHs] W MHOXKECTBO 3HAaYEHUU
dbynakun. CriocoOb! 3a1anust PyHKITUH.

I'padux ¢ynkummu. YUrenne cBoicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB QyHKININA, OTPaXKAIOIINX PEATbHBIE MPOIIECCHI.



@DyHKIIUY, OMUCHIBAIOIINE TPSIMYI0 M OOpaTHYI MPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIuA y = x2, y = x3, y = \x, y=|x|. T'paduueckoe
pelIECHNE YPaBHEHUH U CUCTEM YPaBHEHUI.

9 KJIACC

Yuciaa v BIYMCICHUA

PanronanpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHeHME [JI€HCTBUTENIBHBIX 4YHCEN, apu(METUUYECKHEe JIEHCTBUS C
JNEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOIIEr0 MHpA, JUIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpuOnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHKa pe3ysbTaToB BEIYMCIICHUM.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Pemenne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHMM, CBOASIINXCSA K KBaJpPaTHBIM.
buksanparHoe ypaBHeHue. [Ipumepsl pemieHnst ypaBHEHUM TPEThEN U YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM HAa MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellleHne cucTeM IBYX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

PeliieHre TEKCTOBBIX 33/1a4 alNreOpandeckKuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PemenHue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. IlapaGona, KoopaAuHATHI
BEPIIMHBI TapabOoIIbl, 0Ch CAMMETPHUH MTapaA0OJIBI.

I'paduxn pyrximit: y =kx, y =kx + b, y =k/x, y = x3, y =Vx, y = |x|, u ux
CBONCTBA.



Yucnosele  MOCHEAOBATEIbHOCTUYHCIOBBIE  MOCIEI0BATEAbLHOCTH M
Nporpeccuu

[loHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHME IIOCIEN0BATEIBHOCTH
peKkyppeHTHOI popMyoit u hopmysiol n-ro dieHa.

Apudmernueckass U reoMeTpuueckas mporpeccuu. QopMmynbsl n-ro 4ieHa
apu(MeTHIeCKo U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX 71 UJICHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIN POCT.
CnoxHbIE TIPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY H HACTOSMIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJHEHUIO 00SI3aHHOCTEN IrpaklaHUHA U peasi3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKUMX OCHOBaxX (yHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOJIeM, CBSI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHUKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAaIMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MAaTEMATHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Uil YCTENMIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYATBHON TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlad, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUIETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMel B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJIbI U
oOllecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HaykKH Kak cQepbl YelloBeueCKOin
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUUMOCTH IS Pa3BUTUS ITUBUIM3AIINH,
OBJIJICHUEM SI3BIKOM MATEMATHUKH M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM MPOCTEUIIMMHU HaBBIKAMU HCCIEI0BATENbCKON
NEATEIIbHOCTH;



6) ¢usmueckoe BocnuTtanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbS H
IMOUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TMPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpecax CBOEro
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHABIXa, pErysapHas ¢uznueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IIpaBa JPyroro 4ejaoBeka,

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAIOIIeH Ccpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OLCHKM WX BO3MOXHBIX MOCJIECICTBUM JJI1 OKPYXKAIOWIEH CpPEIbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHAIMMCSH YCJIOBHSAM COLUMAJIBLHOM M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHOHN IEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJUMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTAX U SABJICHUSAX, B TOM YHUCIIC
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH U

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METAINPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIe JeiiCTBUSA

ba3zoBble Jiornueckue aeicTBUA:

e BBIIBILITh U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHATHI, OTHOLICHUM MEXIy MOHATHAMH, (POPMYIHPOBATH
ONpENeNeHUs] TMOHATUM, YCTAHABIMBATh  CYIIECTBEHHBIM  MpPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTI0 aHAJIN3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3OBBIBATh  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULIaTElbHbIC, €IUHUYHBIE, YacTHbIE M OOIIue,
YCIIOBHBIE;



BBISIBJIATH ~ MAaTEMaTHMYE€CKHME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npeajiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEpPHOCTEM |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;
pazOupaTh 0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKa3aTelIbCTBA
MaTeMaTH4ecKnx (aKkToB, BHICTpaWBaTh APTYMEHTAIWIO, IPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHSI,;
BBIOMpATh Croco0 perieHus yuyeOHoW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

HCIIOJIB30BaTh BOIPOCHI KaK HCCIIEIOBATEIIbCKUM MHCTPYMEHT IO3HAHMUS,
dbopMyIHpOBaTh BOIMPOCH], (HUKCUPYIOIIUE IPOTHBOPEUHE, IpodJeMy,
CaMOCTOSITeJIbHO yCTaHABJIMBaTh HCKOMOE M JaHHOE, (OpMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UITUIO0, MHCHHE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHy HECJIOKHBIN
DKCTIICPUMEHT,  HEOOJIbIIOE  MCCJIAEJOBAaHHE 10  YCTAHOBJICHHUIO
OCOOCGHHOCTEM MaTEeMaTUYECKOTO0 OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKTy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOECHUS, WCCIASAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXKE BBIABUTAThH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOYHOCTh HH(OpPMAlMH, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a1a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATH U HHTEPHIPETHPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABIICHUS,

BbIOMpATh (opMy TMpeACTaBiIeHUS HHQOpMALMM M WILIIOCTPUPOBATH
perraemMbie 3ala4yd CX€MaMH, JuarpaMMaMH, WHOW Tpadukod ©u uxX
KOMOMHAIIMSIMU;

OLICHMBAaTh HAAEKHOCTH WH(OOpPMAIMU TIO KPUTEPUSM, MPEIIOKEHHBIM
yuuTeneM Uin chOpMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBHUU C
YCIOBUSIMHU U IETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX U NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pelieHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0JI¢ 0OCYKJIE€HUS 3a/1aBaTh BOIPOCHI TI0 CYIIECTBY 00CYK/1aeMOH TEMBI,
po0JIeMBbI, pelraeMoi 3a/1adu, BHICKAa3bIBaTh HJICH, HAICICHHBIC HA MIOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXKICHHUS C CYXICHUSMH JPYTUX
YYaCTHHKOB JHaNora, OOHAPYKWBATh Pa3IMunie W CXOJCTBO IO3WIIHH, B
KOPpPEeKTHOU opMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTABIATh  pPE3yJbTaThl  pPEIMICHHUS  3aJa4d,  JKCIEPUMEHTAa,
UCCJIEIOBaHMsI,  TPOEKTa,  CaMOCTOATENbHO  BBIOMpaTh  (popmar
BBICTYIUICHHUS C YYETOM 3aJ1ay NPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPUH;
MOHMMATh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIUBUAIYyAIbHOH paOOThl TIPH PEIMIeHWH YYeOHBIX MaTeMaTHYCCKUX
3a/1ay;

MPUHUMATh 1EJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
00CyX)aTh MPOLIECC U Pe3yybTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNIoBbIX (opmax pabotsl (oOCykneHus, oOMEeH
MHEHUSIMH, MO3TOBBIE IITYPMBI M JIpyTW€), BBIMOJHATH CBOKO YacTh
pabOThI M KOOPAUHUPOBATH CBOM JICUCTBUS C APYTHMH WICHAMH KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIM MPOIYKT MO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE Y4eOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENILHO COCTABJIATH IUIAH, AJITOPUTM PEIICHUS 3aJa4yu (MU €ro
4acTh), BbIOMpATh CIOCOO pEIICHUs C Y4ETOM HMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIAJETh CHOCOOAaMU  CaMOIPOBEPKH, CAMOKOHTpOJISI Mpolecca |
pe3ysibTaTa pelieHuss MaTeMaTHYeCKO 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHb IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENILCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATECILHOCTH MOCTABJICHHOW LIEIN
U YCIIOBUSIM, OOBSCHSITh MPUYUHBI JOCTHKECHUS WJIM HEIOCTUKEHUSI LIEIIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

K xoHmy oOyuenuss B 7 kJjacce OOydYarolMiiCsi TMOJYYUT CIIECAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA

BbInonHATh, codyeTass YCTHbIE M NHCbMEHHBIE MPUEMBI, apudMeETHUECKHe
JEUCTBHUS C PAllMOHAIIBHBIMU YUCIIAMH.

HaxoauTh 3Ha4eHHsS YWCIOBBIX BBIPAXKEHUU, MPUMEHSTh Pa3HOOOpa3HbIC
CHO0CcOObI U MPUEMBI BBIUMCICHHS 3HAYCHUH APOOHBIX BBIPAXKECHHM, COJEpKaIIX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[TepexonuTh OT OJHOM (HOpPMBI 3aIIUCH YHUCEN K APyroi (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YACTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHHBATh U YIIOPSIOYMBATH PALIMOHAJIBHBIE YHCIIA.

OKpyrasTh yncIIa.

BBINTONIHATE NPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLIEHKY 3HAYCHUM
YHUCJIOBBIX BBIPAXKEHUH. BBINOMHATH JEHCTBUSA CO CTENEHSIMHU C HATYpaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATP  NPU3HAKU  JEJIUMOCTH,  pa3JIOKEHUE HA  MHOMKUTEIH
HATypaJbHBIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLUEHTAMU, HHTEPIPETUPOBATH
pe3yNbTaThl PEIIeHUs 3aa4 ¢ YYETOM OTpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyeckyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSTh
e€ B Ipolecce OCBOCHUS Y4eOHOro MaTepuarna.

Haxoauth 3HaueHHss OyKBEHHBIX BBIPRKEHUN MPHU 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

Bemonusate  npeoOpa3oBaHMsl  LIEJIOTO  BBIPAKEHUS B MHOTOWIEH
MPUBEACHUEM TIOJIOOHBIX CJIAaraeMbIX, PACKPHITHEM CKOOOK.

BbIMONHAT yMHOKEHHME OJIHOWJIEHA HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIeCTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOILIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENsS, TPYNIUPOBKU  CllaraeMbiXx,
npuMeHeHus: (OpMyJ1 COKPAIIEHHOTO YMHOKEHHUS.

[TpumeHsTh npeoOpa3oBaHKsl MHOTOWICHOB ISl PEIICHUS Pa3jIMYHbIX 3a]ay
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJIbHBIMU IOKA3aTEISIMU IS
npeoOpa3oBaHus BbIpAKEHUH.



YpaBHeHUs U HEPABEHCTBA

PemaTte nuHENHBIE ypaBHEHHUS C OJHOM NEPEMEHHOW, NPUMEHSS IIpaBuia
nepexoza OT UCXOIHOI'O YPAaBHEHMsI K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBisieTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyecKre METOIbI IPHU PEIIEHUN JIMHENHBIX YPABHEHUN U UX
CUCTEM.

[Tonbupare mnpumepsl Map 4YHUCEN, SBIAIOIIMXCS PEIIEHUEM JUHEHHOIro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPIMHATHOW TIJIOCKOCTH TpaduK JMHEHHOTO YpaBHEHUS C
JIByMsI TIEPEMEHHBIMH, TMOJIb3YACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemate cucTeMsl IByX JIMHEWHBIX YPAaBHEHUH C IBYMs [IEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocraBnaTe W pemarh JIMHEMHOE YPaBHEHUE WM CUCTEMY JIMHEHMHBIX
YPaBHEHUN IO YCJIOBHUIO 3aJa4d, HWHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l NIOJIy4E€HHBIN Pe3yJIbTar.

DOyHKUMHA

N300pakath HA KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 33/IaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCHIBATH YACIOBBIE MPOMEKYTKH Ha
aNre0panvecKoM SI3bIKE.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh Ipaduiky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKUIUU ¥ = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cocod MpeACcTaBiICHUS U aHaiIM3a WH(pOpMaluu,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 TPAPUKOB peabHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CIETYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonp30BaTh HaydaJdbHBIE IMPEACTABICHUS O MHOECTBE JEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHHs U BBIUMCICHUM, N300pakaTb AEHCTBUTEIbHBIC
YHCJIAa TOYKaMHU HA KOOPJAUHATHOM MPSAMOM.

[IpumeHnsaTh moOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIIOJB3Ysl MPU HEOOXOAUMOCTH KaJbKYJISTOP, BBINOJHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIMX KBAAPATHBIE KOPHHU, HCHONb3Ys
CBOMCTBA KOPHEMU.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIbIO JECITHYHBIX
npo0Oeit u creneneit yucia 10.

AnredOpandeckue BbIPAKEHUS

[IpyuMEHATH, TOHSTHE CTENEHU C MEJbIM I[OKa3aTeJIeM, BBIMOJIHATh
npeoOpa3oBaHusl BBIPAKEHH, COIEPIKAIIUX CTENIEHH C LEIbIM MTOKa3aTEJIEM.

BhITIONHATE TOXECTBEHHbIE MPE0oOpa30BaHUs PAIMOHATIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOUYJICHAMH U alreOpandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIEH HA MHOKUTEIIH.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMYHbIX 3a/a4 U3
MaTeMaTUKH, CMEXHBIX MMPEMETOB, U3 PEATHbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pewiaty nMHENHBIE, KBaJpaTHbIE YPaBHEHUS U PAllMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS] K HUM, CUCTEMBI IByX YPABHEHHU C IBYMS IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHUui (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMAa YPAaBHEHUMN PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
mmpouee).

[lepexoguTh OT ciIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoid
MOJIEIM C TIOMOIIBIO COCTABJICHUS YpPaBHCHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3yybTarT.

[IpuMeHATh CBOWCTBA YMHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpa@uuecKyr0 WUTIOCTPALIMI0 MHOKECTBA PEIIEHUH HEpPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCHONB30BATh (DYHKIIMOHAIBHBIC TOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUYCHUS), OMNpEAesaTh 3HAUCHHE (PYHKIIMU IO 3HAUYCHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutb rpaduku dJeMeHTapHbIX QYHKUIUN BUJA:

y = k/ix, y = x2, y = x3,y = |x|, y = VX, onucsiBats cBOiicTBA UHCIOBOI
dbyHkmu 1o e€ rpaduky.

K xoHmy oOyuenus B 9 kJjacce oOydYarolmMiCs TOJYYUT CIICIYIOIINE
NpeAMETHbIE PE3YIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIUOHAIIBHBIEC U UPPALlMOHATBHBIE YHCIIA.

BeimonHATh  apudMeTHYeCKue JEUCTBUS C PaAlMOHAIBHBIMU YHCIIAMH,
codyeTras YCTHbIE M TMHUCBMEHHBIE TMPUEMBI, BBINOJHITH BBIUMCICHUS C
UpparmoHaIbHBIMU YUCIAMHU.



HaxoauTe 3HaueHusi CTENEHEH C LEJbIMA [OKa3aTeJsIMU U KOPHEM,
BBIYUCIISITh 3HAYEHUS YNCIOBBIX BBIPAKECHUM.

OKpyrJisiTh JE€WCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY PE3YJbTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHNS U HEPABEHCTBA

Pemate JIMHEHBIE WM KBaJApPATHBIC YPABHEHUS, YPABHEHHUS, CBOASIIMECA K
HUM, TIpOCTENIIINE APOOHO-pAIIMOHATIbHBIEC YPABHEHHUS.

Pemate cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISICTCS JTUHECUHBIM.

Pemate TekcTOBBIE 3amadyM ainreOpaMvdecKuM CIOCOOOM C  MTOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUN C JBYMSI IEPEMEHHBIMU.

[IpoBOAUTH MPOCTEHIINE UCCIIECIOBAHNS YPABHEHU U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUuecKuX Npe/ICTaBICHUI (YCTaHABIMBATh, UMEET
JY YpaBHEHHE WIM CHCTEMA YPAaBHEHUU DEIICHUS, €CIIM MMEET, TO CKOJIBKO, H
npouee).

PemaTe nuHeWHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300paxkaTh
pEllIEHNE HEPABEHCTB HA YMUCJIOBOM MPSIMOM, 3alMCHIBATh PEIICHHE C MOMOIIBIO
CUMBOJIOB.

Pemiate  cUCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJPAaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3aMUCHIBATh PEUIEHUE C TOMOIILI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 337a4.

DOyHKIUU

Pacnio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pacnoJioKeHNe Ha KOOPJAUHATHOM TUIOCKOCTU TpauKoB PYyHKUMN BUOA: y = kX, ¥
=kx+b y=kx,y=ax2 + bx +c,y=x3, y= Vx, y = |x|, B 3aBHCHMOCTH OT
3Ha4YE€HUN KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth U M300pakaTh CXEMATHYECKU TpaPUKU KBAIPATUUYHBIX (DYHKIIHM,
OMUCHIBATH CBOMCTBA KBAIPATUUHBIX (PYHKIIUM MO UX TpaduKkam.

Pacno3naBaTh KBagpaTUYHyIO0 (QYHKIHIO 1O (opMyJsie, MPUBOJAUTE TPUMEPHI
KBaIPaTUYHBIX (DYHKIMA U3 peaTbHOM KU3HU, GUBUKHU, TCOMETPHH.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPecCum

Pacno3naBath apuMETHYECKYI0 MW TE€OMETPUUECKYIO MPOTPECCUH TIPU
pa3HBIX CcrocoOax 3aaHusl.

BBIMOMHATS BBIUKMCIACGHUS C HUCHOJb30BaHMEM (OpMyn n-ro 4jieHa
apu(PpMETHIECKON ¥ TeOMETPHUUECKOU MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300pakath YJI€HBI TMOCIENOBATEIPHOCTH TOYKAMU HA KOOPIWHATHOU
MJIOCKOCTH.



Pemarp 3amaun, CBSi3aHHBIE C YUCIIOBBIMH TOCIIEIOBATEIHHOCTSIMHU, B TOM
qHCIie 3a/1a4U U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJIbKyJIsATOpa, IUPPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounuecTBO YyacoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
| Yucia u BeIYKCIICHU. PalinoHalibHbIS 75 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJITCOPAHHECKHE BHIPAXKCHIA ! https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHeHHS  HEpaBeHCTBa 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopawunarst u rpadukn. Gynkimn 24 I https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosropenne n 0bobmennue 6 I https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 102 5 0




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 4 .K 15
ucia v BeluucieHus. KBajpaTHbele KOpHU hitps-//m.cdsoo.ru/7f417af8
) Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM 7 bu6mmoreka [IOK
IIOKAa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuorexa [IOK
KBagparssiii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 | bubnuorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
.H 12 1
7 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bubmuorexa [JOK
8 o .0 5
YHKIHH. LICHOBHBIC MOHATHA https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o Y 9
YHKIHH. THCIOBbIC QyHKIIIH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 [ToBTOpEeHune u 06061IeHNE 6 2
BTOpeHHe i HHeHH https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
| Yucna v Berunciienus. JleicTBUTEIbHBIC 9 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 | bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 16 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/ 741908
bu6mmoreka IIOK
1 1
> Dyrkium 6 https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
4 1 1
6 HCJIOBBIE MOCIIEI0BATENBHOCTH 5 hitps//m.cdsoo.ru/Tf419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos DJIeKTPOHHbBIE
Ne ara udposbie
/i Tema ypoxa Beero KonTpoabubie IIpakTuueckue deSyquHH :)Iﬁlil;l;OBaTeﬂbele
padoThI padoThI pecypes:
1 [TonsiTHE palMOHAIIBEHOIO YUCIa 1
) Apudmernueckue T1eUCTBUS C 1
paIMoHaIbHBIMU YHCIIAMHU
3 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue neiicTBus ¢ |
paIMoHaILHBIMU YHCIIAMHU
5 ApudmeTrnueckue IeiCTBUS C 1
paIMoHaILHBIMU YHCIIAMHU
6 ApudmeTndeckue IeiCTBUS C 1
paloHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsi04MBaHue |
paIMOHATBLHBIX YHCE
8 CpaBHeHue, ynopsa04MBaHUE 1
paIMOHATIBLHBIX YHCE
9 CpaBHeHue, ynopsa0odnBaHUE 1
paIMOHATBHBIX YHCE
10 Crenenp ¢ HATYpATbHBIM 1 bubnmoreka [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f4211de
11 Crenenb ¢ HATYpaJIbHBIM | bubnmoreka [JOK

IIOKa3aTcjiIcM

https://m.edsoo.ru/7f421382




12 CreneHb ¢ HaTypaJbHBIM bubnnoreka [HOK
nokKasarejieM https://m.edsoo.ru/7f42154e
13 Crenensb ¢ HATYpAJIbHBIM bubmmoreka [JOK
IoKasaTreyieM https://m.edsoo.ru/7f4218be
14 CreneHns ¢ HaTypaJIbHBIM
MoKa3aTejiemM
15 Pemennie oCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLICHTHI U3 PeaTbHOU NMPAKTHKU
16 Pemennie oCHOBHBIX 3a/1a4 Ha JpooH,
MPOLIEHTHI U3 pPealbHOM MPAKTUKU
17 Pemenrie 0oCHOBHBIX 3a/1a4 HA JpoOH,
MIPOLICHTHI U3 pPeaTbHOU MPAKTHKU
18 Pemennie oCHOBHBIX 3a/1a4 Ha JpooOH,
MPOLIEHTHI U3 pPeaTbHOM MPAKTUKU
19 [Ipu3Haku AenUMOCTH, PA3I0KEHUS
Ha MHOXUTEJH HATYPAJIbHBIX YHCEI
20 [Tpu3Haku AeMMMOCTH, PA3I0KEHUS
Ha MHOXHUTEJIM HATYPAIbHBIX YHCEIT
71 Peanbnbie 3aBucumoctu. [Ipsmas u
o0OpaTHas MPOMOPIHUOHATEHOCTH
” Peanburie 3aBucumoctu. [Ipsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
” Peanburie 3aBucumoctu. [Ipsimas u
oOpaTHast IPOMOPIIMOHATBHOCTH
4 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
)5 KonTponbhas pabota no teme

"PanioHanbpHbIe unciia'




bu6mmoreka [IOK

26 BykBeHHBIE BBIpaXKEHUS
K P https://m.edsoo.ru/7f41feec
27 Dopmyibl
28 DopmyJibl
79 [Tepemennsbie. JlonycTrmblie 3HAYCHUS
MepEMEHHBIX
[Ipeobpa3oBanre OYKBEHHBIX
. bubmuorexa [JOK
30 BBIPQKEHUI, paCKPBITUE CKOOOK U
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOJO0HBIX ClaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
. bubnuorexa [JOK
31 BBIPQXEHUI, paCKPBITUE CKOOOK U
https://m.edsoo.ru/7f41£{d70
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBECHHBIX
32 BBIPAXEHUI, pacCKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
33 BBIPAXEHUI, pacKpbITHE CKOOOK U
MpUBEIEHNE TTOJO0HBIX ClaraeMbIX
34 CBoiicTBa CTENEHU C HATYpaJIbHbIM bubnnoreka [JOK
oKas3arejieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENIEHU C HATYPAIBHBIM bubnnoreka [JOK
IoKasareyieM https://m.edsoo.ru/7f42154e
36 CBOIiCTBa CTETICHU C HATYPAIHHBIM bubnmoreka [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f4218be
bubmuoreka [JOK
37 MHoroune
HOTORICHRT https://m.edsoo.ru/7f42276e
38 MHoro4ieHbl bubmorexa [JOK

https://m.edsoo.ru/7f422930




CJ'IO)KGHI/IC, BBIYUTAHUC, YMHOXKCHHUEC

bu6mmoreka [IOK

39 MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 Ciio)eHue, BBIYMTaHUE, YMHOKEHUE bubmuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAHUE, YMHOXKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 @opMyIibl COKpAIEHHOTO bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
44 @opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
YMHOXKEHUA https://m.edsoo.ru/7f42464a
45 DopmyJIbl COKPALLIEHHOTO bubnnoreka [JOK
YMHOXECHHUS https://m.edsoo.ru/7f424c12
46 @opMyIbl COKpaALIEHHOTO bubnnoreka [JOK
YMHOXECHHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPALLIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
43 PaznokeHrne MHOTOYJICHOB Ha bubmuorexa [JOK
MHOXUTEITU https://m.edsoo.ru/7f423312
49 Paznoxxenre MHOrO4JICHOB Ha bu6mmorexa [IOK
MHOXHUTEIIN https://m.edsoo.ru/7f4237fe
50 PaznoxeHre MHOTOYICHOB Ha bubmuoreka [JOK
MHOXHUTEIIN https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOTO4YJICHOB Ha
MHOKHUTEHN
5 KonTponbhas pabota no teme

"AnreOpanyeckue BbIpaxeHus"




VYpaBHeHue, npaBuia

53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIILHOCTh YPaBHEHUM
JIuHeitHOe ypaBHEHUE C OJJHOM
54 MEPEMEHHOM, PEeIICHUE JTUHEUHBIX
YpaBHEHUU
JInHeHoe ypaBHEHHE C OJJHOU
. . bubnuorexa [JOK
55 MIEPEMEHHOM, pellIeHNnEe TUHEHHBIX
. https://m.edsoo.ru/7f420482
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJJTHOM
56 IIEPEMEHHOM, pelleHre JMHEWHBIX
YpaBHEHUU
57 Pemenue 3aga4 ¢ moMoIibIo bubmuorexa [JOK
YpPaBHEHUU https://m.edsoo.ru/7f42064e
53 Pemenue 3aga4 ¢ moMoIs1o bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7£420806
59 Pemenue 3agaq ¢ momompio bu6mmoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemenne 3aga4 ¢ moMoOIIbIO bu6mmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JInHeliHOe ypaBHEHUE C IBYMs bubnnoreka [JOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427¢32
2 JIuHeitHOE ypaBHEHUE C IBYMSI bubnuorexa [JOK
MEpEMEHHBIMU U €T0 Tpadux https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHEHHBIX YpaBHEHHUN bubmuoreka [IOK
C IByMs [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX TUHEHHBIX YpaBHEHHUM

C ABYyMs IICPCMCHHBIMU




CucreMa IByX JTMHEHWHBIX YPaBHEHHI

65 C IByMs IEPEMEHHBIMU
66 CucreMa IByX JIMHEHHBIX YPaBHEHHI
C IByMsI IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEHHI bubmmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pewrenue cucreM ypaBHeHU bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUN bubmmorexa [TOK
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHeHU
71 Pemenne cucreM ypaBHeHU
7 KontponbHas paboTa o teme bubnnoreka [JOK
"JIuHeliHble ypaBHEHMS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsiMoi bubnrorexa LIOK
https://m.edsoo.ru/7f41de76
bubnuoreka [IOK
74 HHCII0BEIE POMERYTKH https://m.edsogru/7f41dff2
75 UucoBble TPOMEKYTKH
76 Paccrosinrie Mexnay AByMs TOUKaMH
KOOPJIMHATHOW MPSIMOI
77 PaccrosiHne Mexny AByMs TOUKaMH
KOOPJIMHATHOW MPSIMOI
73 [IpssMoyronbHas cucTeMa KOOPAUHAT bubnnoreka [JOK
Ha IIJI0CKOCTHU https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucreMa KOOpAUHAT bubnuoreka [IOK
Ha IUIOCKOCTHA https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX bubnmoreka [JOK




dhopmynamu

[Tpumeps! rpaduKoB, 3a1aHHBIX

https://m.edsoo.ru/7f41e8a8
bubmuoreka [JOK

81
dhopmynamu https://m.edsoo.ru/7f41ed80
20 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
23 Urenue rpadKoOB peaibHBIX bubnunoreka [HOK
3aBUCUMOCTEH https://m.edsoo.ru/7f41ea24
24 Urenue rpa)ukoB peabHBIX
3aBUCUMOCTEHN
bu6mmoreka [IOK
85 I1
OHATHE (yHKIIHH https://m.edsoo.ru/7f41ef06
86 I'padux pyHKIIIHN
N . bubmuorexa [JOK
87 CroiicTsa Qymkumii https://m.edsoo.ru/7f41f078
bu6mmoreka [JOK
88 Cgoit i
BOHCTBA (yHKIMi https://m.edsoo.ru/7f41f1fe
bu6mmoreka [IOK
89 Jlunei
uHeiias Qyniuns https://m.edsoo.ru/7f427282
bu6mmoreka [IOK
e
20 MHeliHas pyHKiA https://m.edsoo.ru/7f427412
o1 [Toctpoenue rpaduka TuHEHON bubnnoreka [JOK
byHKIIIT https://m.edsoo.ru/7f426d1e
9 [Toctpoenue rpaduka TuHETHON
byHKIIIT
93 I'padux pynkuum y =[x|
94 I'paduk pynkumn y =[x|
95 KonrtponbHas pabora no Teme bubnnorexka [JOK

"Koopaunats! u rpa¢puku. Oynkmmm”

https://m.edsoo.ru/7f41£f50a




/ Beepoccuiickast mpoBepovYHast
pabora

96 HroroBas koHTpoJIbHAS paboTa / 1 bubmmoreka [JOK
Bcepoccuiickas nmpoBepouHas pabota https://m.edsoo.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

97 METOJIOB Kypca 7 Kiacca, 00001IeHne 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

98 METOJIOB Kypca 7 xiiacca, 00001enne 1 bubmaorexa IJOK

I{v P ’ = https://m.edsoo.ru/7f429132
3HAHWUI
[ToBTOpPEHNE OCHOBHBIX MOHSITHH H
99 METONOB Kypca 7 Kiracca, 00001IeHue 1 Bubmzorexa LIOK
Hv P ’ H https://m.edsoo.ru/7f42a0e0
3HAHWUI
[ToBTOpPEHNE OCHOBHBIX MOHSITHH H

100 METOJIOB Kypca 7 Kiacca, 00001eHne 1
3HaHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

101 METOIOB Kypca 7 Kiracca, 00001eHue 1 Brbmmozexa [IOK

I[v P ’ - https://m.edsoo.ru/7f42a27a
3HAHUH
[ToBTOpEHNE OCHOBHBIX IMMOHSATUH H
102 METOIOB Kypca 7 Kiracca, 00001eHue 1 Bubmaorexa [JOK
AOB KYP > OPORI hitps://m.edsoo.ru/7f42a900
3HAHUNI
OBIIEE KOJIMYECTBO HACOB I10 102

[TPOT'PAMME




8 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue A dp
n/n Bcero u3ydyeHusi odpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 KBagparHblii KOpeHb U3 YnCIa 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f42d452
bubnnorexa [HOK
2 [TonsiTHe 00 MppaIMOHAILHOM YHCIIC 1 1
https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKECHUS |
HUPPALMOHATIBHBIX YNCET
4 JlecsiTHUHBIC TPUOTMIKCHHUS |
HPPAIIMOHATIBHBIX YHCET
5 JleficTBUTENIbHBIEC YUCIIA 1
CpaBHeHHE IEWCTBUTEIBHBIX YHCEI 1
CpaBHEHME IEWCTBUTENIBHBIX YHCEI 1
3 Apudmernueckuit KBaapaTHbIHN |
KOpEHb
9 VYpaBHeHue Buaa x> = a 1
10 CoiicTBa apumeTnyecKux | bubnuotexa [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
1 CgoiicTBa apuPpMETHIECKUX 1 bubnuorexa [JOK
KBaJPATHBIX KOPHEN https://m.edsoo.ru/7f42d862
[IpeobpazoBaHme YUCTOBBIX
12 BBIPAYKEHHI, COJIEPIKAIINX 1 bubmmorexa [TOK
P » CORCPAREE https://m.edsoo.ru/7f42dd26
KBaJpaTHBIC KOPHU
13 [Tpeobpa3oBaHue YHCTOBBIX 1 bubnmoreka [JOK




BBIPKCHHH, COJEPIKAIINX
KBaJpaTHbIC KOPHU

[Ipeobpa3oBaHue YHCIOBBIX

https://m.edsoo.ru/7f42ded4

14 BBIPAYKEHMI, COJIepIKAIUX bubmmorexa LIOK
https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[Tpeobpa3oBaHUe YHCTOBBIX
15 BBIPAKCHUH, COAEPIKALLUX bubmorexa LIOK
https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
16 CremneHs C 1eJIbIM TTOKa3aTesieM bubmmorexa [OK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch 4Yucia.
Pa3mepnl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEMEHTaPHBIX YACTHIL JI0 bubnuorexa [JOK
KOCMHYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUIUTENIBHOCTD MTPOLIECCOB B
OKpY’KarollleM MHUpE
18 CBoOIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
IoKasaTeyieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTEIIEHH C IIEJIBIM bubmuorexa [JOK
oKa3arejieM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENIEHU C LIEJIBIM bubnuotexa [JOK
oKa3arejiaeM https://m.edsoo.ru/7f435648
21 CBolicTBa CTENEHHU C IIEJIBIM bubnnorexka [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f43599a
” CBoOIiCTBA CTETICHH C IICJIBIM bubnmoreka [JOK
IoKas3arejieM https://m.edsoo.ru/7f435ed6
23 KBanpatsblil TpéxuneH
24 KBanpaTHblii TpEXUIIeH




25 Paznoxxenue kBapaTHOTO bubnnoreka [HOK
TPEXUIIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pasnoxenune kBagpaTHOro bubmmoreka [JOK
TpEXWICHA HA MHOXUATEIN https://m.edsoo.ru/7f42fd38
KonrponsHas pabora mo remam
27 "KBanparusle kopHu. CTeneHu. bubmmorexa [IOK
. https://m.edsoo.ru/7f42ec80
KBanpatuslii TpexusneH"
28 Anrebpaunyeckas 1po0b bubmorera [JOK
https://m.edsoo.ru/7f430382
JlonycTuMeble 3Ha4eHUS
29 MePEMEHHBIX, BXO/ISIINX B
anredpanvecKe BbIPaKEHUs
JlomycTuMble 3HAUEHUS
30 MePEMEHHBIX, BXO/ISIINX B
anredpanvecKe BbIPaKEeHUs
31 OCHOBHOE CBOMCTBO bu6mmoreka [IOK
anreOpandeckoi 1podu https://m.edsoo.ru/7f4308e6
. bubnuotexa [JOK
32 Coxpauerne apobeit https://m.edsoo.ru/7f430a8a
N bubmoreka [JOK
33 Coxpauerne apobeit https://m.edsoo.ru/7f430f44
. bubnmoreka [JOK
34 Coxpamerne apobeii https://m.edsoo.ru/7f430f44
35 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubmuoreka [JOK
U JIeJIeHne anredpandeckux apooei https://m.edsoo.ru/7f43128¢c
36 CiioxeHue, BBIYUTaHUE, YMHOKEHUE bubnuorexa [JOK
U JIeJIeHne anredpandeckux apooei https://m.edsoo.ru/7f4315¢0
37 CrnoxxeHue, BBIYMUTaHUE, YMHOKEHUE bubnuotexa [JOK




U JICJICHHE alireOpandecKux Apooeit

CJ'IO)KGHI/IC, BbBIYUTAHUC, YMHOKCHUC

https://m.edsoo.ru/7f4318c2
bubmuoreka [JOK

38
U JICJICHHE alreOpandecKux Apooei https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BEIPAKECHHIA,
39 cop e >II<)a X aired Enqecxne bubmorexa LOK
Alepratl p https://m.edsoo.ru/7f43259¢
npobu
[IpeoOpazoBaHue BBIpAXKEHUH,
40 coZepIKaINX alareopandecKue bubmorexa LIOK
Jlepal P https://m.edsoo.ru/7f432736
npobu
[IpeobOpazoBaHue BBIpAXKEHUH,
41 COJIeprKaIlUX alreopandecKue bubmmnorera [IOK
Jeprat p https://m.edsoo.ru/7f432736
npodu
42 KonTponbhas padota no teme bubnnorexa [HJOK
"Anrebpanyeckas 1poop" https://m.edsoo.ru/7f431d36
bu6mmorexa [IOK
43 KBagparnoe ypaBHeHHE
BAIPATHOE ypaBHeHH https://m.edsoo.ru/7f42eela
44 HenonHoe kxBaapaTHOe ypaBHEHHE bubmmorera [TOK
AP yp https://m.edsoo.ru/7f42eela
45 HemnonHoe xBaapaTHOE ypaBHEHHE bubmmorera [TOK
P yp https://m.edsoo.ru/7f42eela
46 ®opMyiia KOpHEN KBagpPaTHOIO bubnnorexka [JOK
YpaBHEHHUS https://m.edsoo.ru/7f42f158
47 ®dopmyra KopHel KBaJpaTHOTO bubmuorexa [IOK
ypaBHEHUSA https://m.edsoo.ru/7f42f3f6
43 dopmysa KOpHEN KBaJpaTHOTO bubmuoreka [IOK
YpaBHEHHS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa HOK

https://m.edsoo.ru/7f42fef0




bu6mmoreka [IOK

50 Teopema Buera
https://m.edsoo.ru/7f430076
51 Pemenne ypaBHeHUH, CBOASIIMAXCA K bubnuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢c542
57 Pewienne ypaBHeHUH, CBOASIIUXCSA K bubmmoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme gpoGHO- bubmumorexa [IOK
pauroHAIBHBIE YpABHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue qpobHO- bubnuoreka [IOK
pauroHAJIBHBIE YpAaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemenne TekcToOBBIX 3a/1a4 C bu6mmoreka [IOK
MIOMOILIBIO KBa/IPATHBIX YPABHEHUMN https://m.edsoo.ru/7f42f75¢
56 Penienue TeKCTOBBIX 3a/1a4 C bu6mmoreka [IOK
IMOMOIIBIO KBAJPaTHBIX YPAaBHEHUI https://m.edsoo.ru/7f42{8f6
57 KonTponbhas pabota no teme bubnuoreka [IOK
"KBanpaTHble ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JInHeliHOE ypaBHEHUE C 1BYMs
53 MePEMEHHBIMH, ero TpaduK,
MIpUMEPHI PELICHUS] YPAaBHEHU B
LETBIX YUCIIax
JInHeliHOe ypaBHEHUE C IBYMs
59 MePEeMEHHBIMH, €ro TpaduK,
MIPUMEPHI PELICHUS] YPAaBHEHU B
LEJBIX YUCIIax
JIuHeitHOE ypaBHEHUE C IBYMsI
60 MePEeMEHHBIMH, €ro TpaduK,

MIPUMEPHI pellIeHUs] YpaBHEHUH B
LEJIBIX YHCIIaX




61

62

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUM € JBYMS IEPEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH ¢ ABYMS IEPEMEHHBIMHU

63

64

65

66

Pemenne cucreM IByX JIMHEHHBIX
YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

IIpumepsl perieHns cuctem
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

[Tpumeps! pereHus cucTem
HEJIMHENHBIX YPABHEHUH C ABYMS
NIePEMEHHBIMU

I'paduueckas mHTEpIIpETAIIS
yYpaBHEHUS C ABYMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMSI IEPEMEHHBIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

I'padnueckas uaTEpHIpeTaLIys
YpPaBHEHUS C IByMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMSI IEPEMEHHBIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

68

69

70

Pemrenue TeKCTOBBIX 3a7a4 C
ITOMOIIBIO CUCTEM YPAaBHEHUI

Pemrenne TekCTOBBIX 3a1a4 ¢
ITOMOIIIBIO CUCTEM YPAaBHEHUI

Pemenne TekcTOBBIX 3a/1a4 ¢
IIOMOLIBIO CUCTEM YPaBHEHHUU

71

YUucnoBbie HEPABEHCTBA U X
CBOMCTBA




YucaoBwie HCpaBCHCTBA U UX

72 .
CBOICTBa
73 HepaBeHncTBo ¢ 01HOM TTepeMEHHOM
74 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnunoreka [HOK
IIEPEMEHHOM U UX peLICHUE https://m.edsoo.ru/7f42¢692
75 JIuHeiiHbIe HEPABEHCTBA C OJHOM bubnunoreka [HOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JInHeHbIE HEPAaBEHCTBA C OJHOM
MIEPEMEHHOMN U UX pEelICHUE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42cb88
73 CucreMpl TMHEVHBIX HEPABEHCTB C bubnnorexa [HJOK
OJIHOM MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cd2¢c
79 Cuctembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIEHUE
N3o0pakenue pemeHus THHEHHOTO
bu6mmoreka [JOK
80 HEPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MIPSIMOi
N3o06paxkeHune perieHus TMHEHHOTo
bu6mmoreka [JOK
81 HEpPABEHCTBA U UX CUCTEM HA
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU TIPSIMO#
KonTponbHas paboTa mo Temam
82 "HepasenctBa. CucreMbl
ypaBHeHUi"
bu6mmorexa [IOK
83 [Tonstue KIIMH
by https:/m.edsoo.ru/7f433c12
24 OO6nacTh onpenenaeHus] © MHOXKECTBO bubnuorexa [JOK

3HaYeHUH PYHKUIUU

https://m.edsoo.ru/7f433d84




85 Crnioco0bl 3a1anust GyHKITUN
86 I'padux pyHKIMU
%7 CaoiicTBa GyHKIIUH, UX
oroOpakeHHne Ha rpaduke
28 UreHue 1 NOCTpOCHHE TPAPHUKOB
byHKIMHA
29 [Tpumeps! rpadukoB GyHKINH,
OTPaXKAMOIIUX PeaThbHBIC MPOIIECCHI
@OyHKIUY, OMKUCHIBAIOIIUE MPSIMYIO U
90 OGYI;TE IPOIIO n(;lllianLHpre ’ bubmorexa HOK
PATHYIO TP pH https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX IpauKu
91 l'unep6omna
bu6mmoreka [IOK
92 r 0
HHeEpooTa https://m.edsoo.ru/7f4343¢2
bu6mmoreka [IOK
93 r =x2
paduic Qymicii y = x https://m.edsoo.ru/7f434572
Oynkuun y =x2, y =x3, y=Vx,y =
94 |x|}'711{“ :(I)Hrfecxoey emeHZIe ’ bubnrorexa LIOK
> Tpad p 5 htps:/m.edsoo.ru/7f434d38
ypaBHEHUH U CHCTEM ypaBHEHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJ0B KypcOB 7 U 8 KJIacCOB,
95 000011IeHIe 3HAHMIA / bubmmorexa [TOK
Hl . https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepouHas
pabora
Urorosas xkoHTposIbHAs paboTa /
96 Bcepoccutiickas mpoBepouHas bubmorexa HOK
P POBEP https://m.edsoo.ru/7f434ebd
pabora
97 [ToBTOpEHNE OCHOBHBIX MOHSITHI U




METOJIOB KypCcOB 7 U 8 KJIACCOB,
00001IeHre 3HaHU I

[ToBTOpEHNE OCHOBHBIX MOHSATHUN U

98 METOZIOB KypCOB 7 U 8 Ki1accoB 1 Bubanorexa LIOK
HOB YD . ’ https://m.edsoo.ru/7f43736¢
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
99 METOJ0B KypcOB 7 U 8 KJIaCCOB 1 Bubanorexa LIOK
HOB YD . ’ https://m.edsoo.ru/7f437510
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
100 METOI0B KypPCOB 7 U 8 KJIAaCCOB 1 bubanorexa LIOK
HOB VP . ’ https://m.edsoo.ru/7f4376b4
000011IeHEe 3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
101 METOI0B KyPCOB 7 U 8 KJIaCCOB 1 bubanorexa LIOK
g P . ’ https://m.edsoo.ru/7f436b88
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
102 METOIOB KYpCOB 7 M & Ki1accoB 1 Bubmmorexa [IOK
A P . ’ https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3yYEeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

PamnmonansHabIe ynca,
MppalrOHaJIbHbIC YUCIIA, KOHEUHbIC U
OCCKOHEYHBIC IECATUYHBIC IPOOH

MHokecTBO NEHCTBUTECILHBIX YHCEI;
JIEUCTBUTEIBLHEIC YHCIa KaK
OECKOHEUYHBIE NECATUYHBIEC TPOOH

B3aumMHO 01HO3HaYHOE COOTBETCTBUE
MEXy MHOXKECTBOM J€HCTBUTEIBHBIX
YUCEI U MHOKECTBOM TOYEK
KOOPJIMHATHON IIPSAMOM

CpaBHeHUE IENCTBUTENBHBIX YUCEIL,
apupMeTHUECKUe eHCTBUSA C
JEHCTBUTEIIHBIMU YUCIIAMU

HpI/I6J'II/I)KéHHOC 3HA4YCHUC BCIIMYNHBI,
TOYHOCTb HpI/I6J'II/I)KCHI/IH

OkpyriieHne yucen

Oxpyrienue yncen

10

[Ipukuaka v OlIeHKA pe3yJbTaTOB
BBIYUCIICHUN

IIpukuka u onieHKa pe3yJIbTaTOB
BBIYUCIICHUN

JInnelinoe ypaBHeHue. Pemenne

Bu6muorex [JOK




ypaBHEHUH, CBOJAIIMXCS K TUHEUHBIM

JInneiinoe ypaBHeHue. Pemenne

https://m.edsoo.ru/7f43bf66

11 . o
ypaBHEHUH, CBOJAIIMXCS K TUHEUHBIM
Ksagpartnoe ypaBaenue. Pemenue
12 aBIfeHHﬁ c}gjoz[ﬂmuxcn K bubnmnorexa [IOK
yp ’ https://m.edsoo.ru/7f43c542
KBaAPaTHBIM
KBagparHoe ypaBHenue. Pemienue
13 aBHEHHUH, CBOISIINXCS K bubmorexa LIOK
yp ’ U https://m.edsoo.ru/7f43c542
KBaIPaTHBIM
14 bukBangpaTHblie ypaBHEHUS Bubmorexa ITOK
p yp https://m.edsoo.ru/7f43c3d0
15 bukBagpaTHbie ypaBHCHUS bubmorexa LIOK
P yp https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHus: ypaBHEHUI
16 TPEThEN U 4ETBEPTOM CTENEHEN
pa3lioKEeHUEM Ha MHOXKHUTEIN
IIpumepsl pelieHns: ypaBHEHUI
17 TPEThEN U YETBEPTOH CTENEHEN
pa3NoKeHNUEM Ha MHOKUTEITU
13 Penenne 1po6GHO-paIiOHATBHBIX bubnnorexka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f43c9b6
19 Pemenne npoGHO-paliioHanbHBIX bubmuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a1a4
anredpandeckuM MEeTO0M
)1 Pemenye TeKCTOBBIX 3a1a4
anredpandeckuM MEeTO0M
22 Penrenuie TeKCTOBEIX 3amau




aJ'II‘G6paI/I‘ICCKI/IM METOAOM

KontponbHas pabora o Teme

23 " . -
VYpaBHEHHUs ¢ OHOM NEPEMEHHON
24 YpaBHeHUE C 1ByMS IEPEMEHHBIMU U bubnunoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
75 VYpaBHeHue ¢ 1ByMsI IEPEMEHHBIMU U bubnunoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU U €€ pEeLICHHUE
7 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
73 CucremMa 1ByX JIMHEHHBIX yPaBHeHI/IfI
C IByMs IEPEMEHHBIMU U €€ pelICHUE
29 Cucrema 1ByX JTMHEHHBIX ypaBHEHUI
C IByMsI IEPEMEHHBIMU U €€ pelICHUE
Pemenne cucrem aB aBHCHUIA,
30 OJIHO U3 KOTOPBIX J'H/I}I]-IXGIZ'IIEOC, a ipyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pemenue cucrem 1B aBHEHUN,
31 OJIHO U3 KOTOPBIX HH};{)(GI?;IIEOC, a apyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEeHU
Pemenue cucrem 1ByX ypaBHEHMI,
32 OJIHO U3 KOTOPBIX JIMHENHOE, a Ipyroe
— BTOpPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHHIH,
33 OJIHO M3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOM CTENIEHU
34 ['paduaeckas maTEepIpeTaIIHs




CUCTEMbI ypaBHEHUI C IBYyMsI
epeMEHHBIMU

Penrenne TekCTOBBIX 3aJa4

35
anreOpanvdecKuM criocodbom
36 Pemenue TekcTOBBIX 3a/1a4
anreOpanyecKuM crnocobom
17 KonTponbhas pabota no Teme
"CucreMsl ypaBHEHUI"
18 YuciioBble HEPABEHCTBA U UX
CBOMCTBa
39 YucnoBble HEPABEHCTBA U UX bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIvHeiHbIe HEpaBEHCTBA C OHOM bubnnoreka [JOK
MIEPEMEHHOM U UX PEILCHUE https://m.edsoo.ru/7f43af08
41 JIuneliHbIC HEPABEHCTBA C OJJHON bubnnoreka [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 Jlunelinbie HEPaBEHCTBA C OJTHOM bu6mmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucTembl TUHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PELICHUE
44 CucTembl TMHENHBIX HEPABEHCTB C
OJHOM EPEMEHHON U X PELLICHUE
45 CucTembl TMHENHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PEUICHUE
46 KBanpaTHble HEpaBEHCTBA U UX bubmuoreka [IOK
peleHue https://m.edsoo.ru/7f43b098
47 KBaapaTHble HEPABEHCTBA U UX bubnnorexa [JOK

pelieHue

https://m.edsoo.ru/7f43b21e




KBa,I[paTHBIC HCpaBCHCTBA U UX

bu6mmoreka [IOK

48 pelienue https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEpaBEHCTBA U UX
pelieHne
50 KBaznpaTHble HEpaBeHCTBA U UX
pelieHne
I'padmyeckas nuaTEpIpEeTaUs
51 ngg)BeHCTB u CHCTEMI;{ep:BeHCTB c bubmmorexa LHOK
https://m.edsoo.ru/7f43b098
JBYMsI IEpEMEHHBIMU
['paduueckas uHTEpIIpETALIUSL
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU
53 KonTtponpsHast pabora o Teme
"Hepasencrtna"
54 KBanpatuunas ¢pynkuus, e€ rpaduk u bub6nuoreka [IOK
CBOICTBA https://m.edsoo.ru/7f4396¢6
55 KBanpatnunas QyHkius, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubmuoreka [IOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f439eb4
53 [Tapa6ona, KOOpAUHATHI BEPIIMHEI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosa, KOOpPAMHATHI BEPIIMHbI bubnnoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43alac
60 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnuorexa [IOK

napaboJIbl, OCh CHMMETPHUH TTapadoJIbI

https://m.edsoo.ru/7f43a31e




[TapaGosna, KOOPAUHATHI BEPIIMHbI

bu6mmoreka [IOK

01 napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43a526
2 [Tapabosna, KOOpAUHATHI BEPILNHBI
napaboIIbl, 0Cb CHMMETPHUH 11apadoJIbl
63 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|
64 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=|x|
65 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|
66 I'paduku pynknmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|
67 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|
63 I'paduxu pynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|
69 KonTponbHas pabora no teme bubnuoreka [IOK
"OyaKIMn" https://m.edsoo.ru/7f43ab84
70 [ToasTHE YKCITIOBOM bu6mmoreka [JOK
MOCJIEI0BATEIILHOCTH https://m.edsoo.ru/7f43e6¢c6
3agaHue MociIe0BaTEIbHOCTH
71 peKyppeHTHOI popmyIoif u bubmmorexa LIOK
. https://m.edsoo.ru/7f43ebda
dbopmynoii n-ro uieHa
7 ApudmeTrnueckasi U reoMeTpuyecKas bubnnorexka [JOK
Hporpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas 1 reoMeTpuIecKas bubnuorexa [IOK
porpeccuu https://m.edsoo.ru/7f43t3b4
74 DopMyIbl N-TO YiICHA bubnuoreka [IOK




75

76

77

apupMeTUUECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YIEHOB

@DopMysIbl N-TO YJIeHa
apupMETUUECKON U TEOMETPUUECKON
MIPOTrPecCcuii, CyMMBbI MIEPBBIX N
YWIEHOB

@opMyIbl N-TO YJIeHA
apuQMeTUYECKO U TreOMeTPUUECKOI
MIPOTPECCUil, CyMMBI MIEPBBIX N
YJICHOB

@opMyIbl N-TO YWICHA
apu(MeTHUECKON U reOMeTPUIECKON
IIPOrPeCCUil, CyMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/7f43f58a

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ef2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f43{0c6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43{72e

78

@opMyIbI N-TO YIECHA
apu(MeTUYECKON U TEOMETPUUECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxeHue 4wieHOB
apuMeTUIECKON U TEOMETPUUECKON
MpOrpeccuii TouKkaMmu Ha
KOOPJAMHATHOM MJIOCKOCTH

80

N3o00pakenne 4ieHOB
apupMeTUIECKON U TEOMETPUUECKON
MPOTPECCHil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

81

JIMHEWHEBIN 1 SKCIOHEHITHATbHBIN
poct




82

CroxHbI€ NPOLIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

Cro’xHbI€ IPOLIEHTHI

bubmuorexa [JOK
https://m.edsoo.ru/7f4401a6

84

85

86

87

88

KontponbHas pabora o Teme

"YucII0BBIE TOCIEA0BATEIHHOCTH'

[ToBTOpEeHME, 0000IICHUE U
cHCTeMaTH3anus 3HaHuH. 3aInch,
CpaBHEHUE, JEUCTBUS C
JIeCTBUTEILHBIMU YUCIIAMU,
YUCJIOBas mpsimast

[ToBTOpEHME, 0000IICHUE U
cucreMarusanus 3HaHui. [IponeHTsl,
OTHONICHHUS, TTPOTIOPITUN

[ToBTOpeHue, 06001IeHUE U
cUcTeMaTH3aIlHs 3HaHUH.
OxpyrieHue, IpUOIHKEHUE, OIICHKA

[ToBTOpenue, o6obIIeHNE 1
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 33]1a4 apU(PMETHUESCKUM
CII0cOO0M

bu6mmoreka [IOK
https://m.edsoo.ru/7f4404{8

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

&9

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anusa 3Hanui. Pemenme
TEKCTOBBIX 3371a4 apUPMETHUESCKUM
CII0co00M

bu6mmorekxa [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 33J1a4 apuPMETHICCKUM
CII0COO0M

bu6mmorexa [IOK
https://m.edsoo.ru/7f443fea




[ToBTOpEeHME, 0000IICHUE U
cucTeMaTu3alus 3HaHuH.

bu6mmoreka [IOK

o1 [IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPQXCHHM, TOMMYCTHMbIE 3HAYCHHUS
[ToBTOpEeHME, 0000IICHUE U

90 CHCTEMAaTH3alLMsl 3HAaHUH. bubmuorexa [JOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444364
BBIPAXXCHHM, TOMMYCTHMbIC 3HAYCHHUS
IToBTOpEHME, 0000IICHUE 1

03 CHCTEMAaTU3alMsl 3HaHUH. bubmuorexa [JOK
[IpeoOpazoBanue anreOpanyecKux https://m.edsoo.ru/7f4446f2
BBIPXCHHM, TOMMYCTHMbIC 3HAYCHHUS
IToBTOpEHME, 0000IICHUE U

o4 CHUCTEeMaTH3als 3HaHU. bu6mmoreka [IOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPAXEHH, TOMYCTHUMbIE 3HAYCHUS
[ToBTOpenue, o6obIIeHNE 1

05 cucremarusanus 3HaHuil. OyHkuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMI
[ToBTOpenue, o6obIIEHNE 1
cucreMarusanus 3HaHui. OyHKIUK: bubnnorexka [JOK

96 .
IIOCTPOEHUE, CBOMCTBA U3YYECHHBIX https://m.edsoo.ru/7f444f44
byHKIII
[ToBTOpenwue, 0600IIEHNE 1

97 cuctemaTusanus 3HaHuil. OyHKIHUM: bubnuorexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIII

98 [ToBTOpEeHmE, 0000IICHUE 1 bu6mmoreka [IOK




cucremaTusanus 3Hanuil. OyHKuuu:
IIOCTPOEHNE, CBOMCTBA U3yYEHHBIX
byHKIII

[ToBTOpEHME, 0000IICHUE U
CHCTEMAaTU3alMs 3HAHUH.

https://m.edsoo.ru/7f4452e6

bu6mmoreka [IOK

99 I'padpuaeckoe pernieHue ypaBHEHUN 1 ! https://m.edsoo.ru/7f445516
WX CHCTEM
IToBTOpEHHME, 0000IICHUE 1

100 CUCTEeMaTH3aIlMs 3HAaHHUH. |
['padmyeckoe penieHue ypaBHEHHUH U
UX CUCTEM

101 Hroroas xouTpoasHas pabora 1

102 O6OGI£IGHI/I€ Y CHCTEMaTH3aIINS |
3HAHHUU

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTarta
1 Uucna v BBIYUCICHUS
. BoeinonHsaTe, coueras  yCTHbIE M IIMCbMEHHBIE  NPUEMBI,
' apudmeTnuecKkue eUCTBUS C PAIIMOHAIBHBIMH YHUCIIAMU
Haxomuth ~ 3Ha4YeHHWsT  YHUCJIOBBIX  BBIPAXKEHUW,  NPUMEHSTH
1.2 pa3zHooOpa3Hble COCOOBI M MPUEMBI BHIYUCICHHS 3HAYEHUN APOOHBIX
BBIPKEHUH, COIePKAMUX OOBIKHOBEHHBIC U JCCSITHYHBIC POOH
[lepexoguts OT omHOW (QOpPMBI 3amWcH 4YHCEN K  JAPYroi
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
. OOBIKHOBEHHYIO B JECSITHYHYIO, B YAaCTHOCTH, B OECKOHEUYHYIO
JECSITUUHYIO IPOOB)
1.4 CpaBHMBATh U yNOPSAAOYMUBATH PALIMOHATIBLHBIE YKCTIA
1.5 Okpyriarh uyncna
BrINoMHAT, NPUKHUIKY W OLIEHKY pe3yJibTaTa BBIYMUCICHHUH, OICHKY
1.6 3HAYEHUUW YUCIOBBIX BBIPAKCHUN. BBINONHATE  JIEUCTBUS €O
CTENEHSIMU C HATypaJbHBIMU TTOKa3aTeIISIMU
- [IpuMeHATh mNpU3HAKUA JETUMOCTH, pPa3JIOKEHHE Ha MHOXKXUTEIU
' HaTypaJIbHbIX YHUCEI
Pemlath  mpakTUKO-OpUEHTUPOBAHHBIE  3aJlayd, CBA3aHHBIE C
OTHOIIIEHUEM BEITUYMH, MIPOTIOPITMOHAITBHOCTHIO BEJINYMH,
1.8 MpOLIEHTaMHU, HMHTEPIPETUPOBATh pPE3yJAbTaThl pEeLIEHUs 3aJad C
y4ETOM OTpaHWYCHUH, CBS3aHHBIX CO CBOMCTBAMH PacCMaTPHUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaXeHUs
)1 Hcnonb3oBath anredbpanvyeckyro TEPMHUHOJOTHIO U CHUMBOIIUKY,

MPUMEHSTH €€ B MPOLIeCCe OCBOSHHSI yUeOHOT0 MaTepuaa




22

23

Haxonute 3HadyeHuss OYKBEHHBIX BBIPQKEHUH TpU  3aJaHHBIX
3HAYECHUAX [IEPEMEHHBIX

BremonssaTh HpCO6p330BaHI/IH OCJI0Tr0 BBIPpAXXCHUA B MHOI'OYICH

MIPUBEJICHUEM TIOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

24

BrinonHsaTe yMHOXKEHHME OJHOWIEHAa Ha MHOTOYJIEH M MHOTOYJIeHa Ha
MHOTOYJIEH, NPUMEHATh (OpMysbl KBajapaTa CyMMbI U KBajapaTa

pa3HoCTH

2.5

OCYH.[GCTBJIHTB Pa3JI0KCHNUEC MHOT'OYJICHOB HaA MHOKHUTCIIU C ITIOMOIIBIO
BBIHECEHUS 33 CKOOKU 0611161"0 MHOXHUTEIIA, TPYIIIMPOBKU CllaracMbIX,

npUMeHEHHs HOPMYJT COKPAEHHOTO YMHOKECHUS

2.6

2.7

3.1

32

[TpumensTh mpeoOpa3oBaHMsi MHOTOYWICHOB ISl PEIICHUS PAa3IMYHBIX
3a/1a4 U3 MAaTEMaTUKH, CMEXKHBIX [TPEIMETOB, U3 PEAJIbHON IIPAKTUKHU
Hcnons30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU ITOKa3aTEIIsIMU
U1 IpeoOpa30BaHuUs BBIPAKEHUN

YpaBHEHHUs U HEPABEHCTBA

Pemarp JsMHENHBIE ypaBHEHHMS C OJHOW NEPEMEHHOW, NPUMEHSA
IIpaBUjIa Mepexo/ia OT UCXOJHOIO0 YPaBHEHHs K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, ABIAETCSA JIU YUCIO KOPHEM YPABHEHUS

[IpumensaTs rpaduueckue MeTOAbl MPU  PELICHUHM JIMHEHHBIX

YPaBHEHUU U UX CUCTEM

33

34

[TonOuparh mpUMepsl Hap Yuce, SBISIIOIIMXCS PELIeHUEM JIMHEHHOTO
YPaBHEHUS C IBYMsI IEPEMEHHBIMU

Crtpoutb B KOOPIAMHATHON IJIOCKOCTH rpaduK JUHEHHOTO YpaBHEHUS C
JBYMsI TEPEMEHHBIMH; MOJB3YsCh TpaUKOM, MPUBOAUTH MPUMEPHI

peuieHusl ypaBHEHUS

3.5

3.6

4.1

Pemrate cuctemsl 1ByX JTUHEHHBIX YPaBHEHHN C ABYMs IEPEMEHHBIMU,
B TOM 4HCIIE TpapUUECcKu

CocTaBnaTh U pemarh JUHENHOE ypaBHEHUE WIH CUCTEMY JIMHEHHBIX
YPaBHEHUH MO YCIOBHIO 337ja4M, HHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a44 I10JIy4YEHHBIN pe3yJIbTaT

Koopaunats! u rpadpuku. @yHKIuu

N300paxaTh Ha KOOPAMHATHOM MNpPSIMOM TOYKH, COOTBETCTBYIOIINE
3aIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, HHTEPBAJIbI, 3alUCBHIBATh

YHUCJIOBBIC ITPOMCIKYTKH HA anre6panqec1<0M SA3BIKC




OTMeyaTh B KOOpﬂHHaTHOﬁ IIJIOCKOCTH TOYKHM 110 3aJaHHBbIM

4.2
KOOp/AMHATaM
43 Crpouts rpaduku nuHerHbx GyHkuud. CTpouts rpaduk GQyHKIUU Y
' = x|
OnwuceiBaTh C MOMOINBIO (PYHKIUH HM3BECTHBIC 3aBHCHUMOCTH MEXIY
4.4 BEIMYMHAMU: CKOPOCTb, BPEMs, pACCTOSHHUE, LEHY, KOJUYECTBO,
CTOMMOCTb, TPOU3BOIUTENLHOCTD, BpeMsi, 00BEM pabOThI
4.5 HaxoauTs 3HaueHune GyHKIMM 1O 3HAYECHUIO €€ apryMeHTa
[lonumats rpaduyeckmii cnoco® TPEACTABICHUS U  aHAIM3A
4.6 uHbOpMallMK, W3BJIEKATh M WHTEPHPETUPOBaTh HH(POPMALMIO U3
rpauKOB peasIbHbIX MTPOLIECCOB U 3aBUCUMOCTEN
8 KUIACC
Kon .
IIpoBepsiemble nNpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJabTara
1 Yucna 1 BBIYUCIIECHUS
Wcnonp3oBaTh  HayallbHble  TPEICTABIEHHS O  MHOYKECTBE
. JeCTBUTENBHBIX YHUCEIN JUIsl CPAaBHEHMsI, OKPYIJICHUS] U BBIUUCIICHUH,
' n300paxkaTh JI€HCTBUTENbHbIE 4YHCIAa TOYKAMU Ha KOOPIMHATHOMN
psAMON
[IpumeHsaTh MOHATHE  apU(PMETHUYECKOTO  KBAJAPaTHOTO  KOPHA,
- HaXOJOUTh KBaJpaTHble KOPHHU, MWCIOJNb3yd IpPU HEOOXOJUMOCTU
' KaJIbKYJISTOP, BBIIOJIHATH MPe0Opa3oBaHMs BhIPAKEHUH, coepKaIIX
KBaJpaTHbIE KOPHU, UCIOJb3Yysl CBOWCTBA KOPHEN
3 Wcnonp3oBath 3anmucu OONBIIMX W MalbIX YHCET C IOMOIIBIO
' JeCATUYHBIX ApoOeil u creneHei yncna 10
2 Anrebpanueckue BbIpaKeHUs
[IpuMeHsSTh MOHSATHE CTENEHH C LEJIbIM IOKa3aTeleM, BBIIOJIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHHUH, COAEP)KAIIMX CTENEHU C IEJIbIM
MoKazaresiem
59 BbINONMHATE  TOXIECTBEHHBIE  MPEOOpPa3OBaHUS  PALMOHATIBHBIX

BBIPQKEHHII HA OCHOBE IMpPAaBUJ JACHUCTBHM HAJ MHOIOWICHAMH U




anreOpandecKuMu ApoOsIMu

23

PacknanbiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN

24

3.1

3.2

33

[TpumeHnsTh MpeoOpa3zoBaHusl BBIPAKCHHUNA IS PEIICHHS Pa3JIMYHBIX

3a/1a4 U3 MaTeMaTUKH, CMEXHBIX NIPEJAMETOB, U3 pealbHON MPAKTHKU
VYpaBHeHUs U HEPABEHCTBA

PemraTe .]'II/IHCI‘/’IHBIG, KBaApaTHbIC YpaBHCHHUA W pPaAlUOHAJIBHBIC
YpaBHCHU:, CBOAAIIHUECA K HUM, CUCTCMbI ABYX ypaBHeHI/Iﬁ C ABYMA

INEPEMEHHBIMU

[IpoBoauTh mpoCTEWIINE MCCIECIOBAaHUS YPAaBHEHUHM U  CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C IPUMEHEHHEM TIpaduyecKux
IIpe/ICTaBICHUI (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMaA

ypaBHeHI/Iﬁ peuicHus, €CJIM UMECT, TO CKOJIBKO, 1 npoqee)

[lepexoauth OT cloBecHOM  (OpPMYNIHpPOBKM  3amadyu K e
anredpanvyecko MOJIENM C MOMOILBIO COCTABJICHUS YPaBHEHUS WIIU
CUCTEMbl YpaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUHU C

KOHTEKCTOM 33aJ1a4¥ MOJYyYECHHBIN pe3yJIbTaT

34

4.1

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLEHKH,
pelaTh JIMHEWHbIE HEPABEHCTBA C OJHOW NEPEMEHHON U UX CUCTEMBI,
naBaThb  rpauyecKkyr0  WUIIOCTPALMI0O  MHOXECTBa  PELIeHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

DOyHKIUU

[lonuMaTh ¥ UCMONB30BaTh (PYHKIMOHAIbHBIE TOHATHS U  A3BIK
(TepMUHBIL, CUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAueHUE
(GYHKIMU MO 3HAYEHMIO apryMEHTa, ONpPEeNsATh CBOWCTBA (YHKLIUHU

1o e€ rpauKky

4.2

Ctpouts rpadvku d1eMEeHTapHBIX (YHKIINNA BUA:
y=k/x

kix

, Yy =x2, y = x3, y = x|, onucbIBaTh CBOICTBa YMCIOBOM (PYHKIUHU 1O €€
rpaduky




9 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

1.1

1.2

1.3

1.4

Yucia 1 BEIUUCIIEHUS

CpaBHI/IBaTB U YIIOPpAAOYMBATH pallMOHAJIBHBIC W HpPpalUdOHAIbBHBIC

qucia

BremonssaTh apI/I(bMeTI/I‘ICCKI/Ie I[CﬁCTBHH C pallMOHAJIbHBIMH YUCJIAMU,
COUCTast YCTHbIC U NNHUCbMCHHBIC HpI/IéMLI, BBIIIOJIHATD BBIYUCICHUA C

HppalOHAJIIbHBIMU YK CJIaMU

Haxonute 3HadyeHus CTEIIEHEH C OCJIbIMH ITOKA3aTCIIIMHU U KOpHCfI,

BBIYUCIIATH 3HAYCHU S YHCIIOBBIX BI)Ipa)KeHI/Iﬁ

OprrJ'ISITB HeﬁCTBHTCHBHbIe Yucia, BbIIIOJHATD NPUKUIKY PE3YyJIbTaTa

BbI‘IPICJ'IGHHfI, OLCHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

ypaBHeHI/ISI H HCPABCHCTBA

2.1

Pemate  nuHENHBIE W KBaApaTHBIE YpPaBHEHWs, YpaBHEHUS,

CBOJAIINCCA K HUM, HpOCTeI\/'IH_II/Ie ):[p06HO-paI_II/IOHaJ'ILHLIe YpaBHCHHA

22

Pemate cucteMsl 1ByX JIMHEWHBIX YPAaBHEHUM C IBYMs IIEPEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SBIISIETCS

JIMHENHBIM

2.3

24

2.5

Pemate TekcTOBBIE 3amaun anreOpanvecKrM CIOocoOOM C TOMOIIBIO
COCTaBJICHHUS YpaBHEHHS WM CHCTEMBI JBYX YpaBHEHHH C IBYyMs

NEPpECMECHHBIMU

[IpoBoguTh NpOCTEMIIME HCCIEIOBAaHUS YpPAaBHEHUH U CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TpaduyecKux
MpeCTaBIeHUN (Hanmpumep, yCTaHaBIMBATh, UMEET JIM YPaBHEHUE WU

CHUCTEMa ypaBHEHUH PEIICHUsI, €CITH UMEET, TO CKOJIBKO)

Pemate  nuHElHBIE  HEpABEHCTBA, KBAJApaTHbIE  HEPABEHCTBA,
n300pakaTh PEIICHUE HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3aIUCHIBAThH

PEIICHUE C TIOMOIIIBIO CUMBOJIOB

2.6

Pemars cucTeMBl JIMHEWHBIX HCPaBCHCTB, CHCTCMbl HCPABCHCTB,

BKIIIOYAIOIIME KBaJpaTHOE HEPAaBEHCTBO, W300pakaTh pEIICHUE




CUCTCMbI HCPABCHCTB Ha YHUCIO0BOM HpHMOﬁ, 3alMUCbIBaTh PCUICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnons30BaTh HEPABEHCTBA MIPU PELLICHUH PA3IMYHBIX 3a1a4

3.1

OyHKIUU

PacrioznaBate  (GyHKIMM ~ H3y4yeHHBIX ~ BuAOB.  [lokasbiBaTh
CXEMAaTUYEeCKH PacIoIOKEHNE HAa KOOPAMHATHOMN TIOCKOCTH Ipa(uKOB
¢dbyakuit Buna: y=kx, y=kx+b, y=k/x, y=ax?>+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03()(HUIIMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKITHIA

3.2

[IokaspiBaTh  CXEMaTUYECKH PpACIOIOKEHHE Ha KOOPIAMHATHON
IUTIOCKOCTH TpaduKoB (GyHKUIWH Bupa y = VX, y = [X| U OmHCHIBAaTh

cBoiicTBa (pyHKUIMIH

33

Ctpouth u wH300pakaTh CXEMaTHYECKH TpaduKu KBaJPATHIHBIX
(GyHKIWH, ONMUCHIBATH CBOWCTBA KBAJpPATHUHBIX (QYHKIUH MO WX

rpadgukam

34

Pacnio3naBate KBagpaTuuHyr0 (GYHKOHIO TI0 (Qopmyiie, TPUBOAUTH
MpUMepbl KBAaAPAaTUYHBIX (YHKIMH U3 peanbHOM JKU3HM, (PU3MKH,

TrE€OMETPUH

Apudmernueckas v reoMeTpUYeCcKasi IpOrpeccuu

4.1

Pacnio3znaBath apuMeTndecKyro U reoMeTpUUYECKYI0 MPOTPECCUH MTPH

pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCIOJNb30BaHUEM (GOpPMYyN n-TO YJEHA
apu(MeTHyecKoil U reoMeTpUUYecKoil Mporpeccuii, CyMMbI MEPBBIX N

YJIICHOB

43

N3o0paxkaTs 4iieHbl MOCAEA0BATEIbHOCTH TOYKAMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

Pemrats 3aga4u, CBA3aHHBIC C YHCIIOBBIMHU ITOCICIOBATCIBHOCTIAMU, B
TOM 4YHUCJIC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHUEM

KaJbKYJIATOPA, UPPOBBIX TEXHOJIOTHIT)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna v BBIYUCIICHUS
JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, NEPEX0] OT OAHOM (OPMBI 3aIUCH
1.1 npobeit xk apyroi. IloHsTHE palMOHANBHOTO 4YHCIA, 3allCh, CPaBHEHUE,
YHOPSAOYMBAHUE PALIUOHATIBHBIX YUCEI
1o Apudmernueckne IeMCTBUS ¢ pallMOHANIBHBIMU YnciaMu. Pemenue 3anau u3
' peaIbHOM MPaKTHUKU HA YaCTH, Ha Ipoou
13 CreneHb C HaTypaJbHBIM IIOKa3aTelieM: OIpeleieHue, NpeoOpazoBaHue
' BBIpa)KEHUI1 Ha OCHOBE OIPENIEICHNUs, 3aUCh OOJIBLINX YUCEl
14 [TpoueHTsl, 3amuch NPOLEHTOB B BHJIE ApoOU U poOU B BUIE MPOLIEHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA IPOLIEHTHI, PEILICHUE 3a/1a4 U3 PEaJIbHOU ITPAKTUKU
s IIpuMeHeHHEe TPU3HAKOB  JEIMMOCTH, PAa3JIOKEHHE Ha  MHOXKHUTEIH
' HaTypaJIbHBIX YUCEl
L6 PeanbHble  3aBUCMMOCTH, B TOM 4ucie TmpsMas M oOpaTHast
' IIPONOPLUOHAIIBHOCTH
2 Anrebpanueckue BbIpaXKEHUS
-1 IIepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHMS C IepeMeHHOU. JlomycTumblie
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBiaeHre 3aBUCUMOCTH MEXJy BEIMYMHAMH B BUAE (OPMYIIHI.
' Breruucnenns no gpopmynam
53 [IpeoOpazoBanne  OYKBEHHBIX  BBIPQKEHHUH, TOXJAECTBEHHO  pPaBHbIE
' BBIPAXECHUS
24 CBolicTBa CTENEHU C HATYPaJbHBIM [10Ka3aTeIEM
Y OpHowieHbl U1 MHOrouneHsl. CreneHb MHorowieHa. Clio)keHHE, BBIUMTAHUE,
' YMHOXEHHE MHOTOWJIEHOB
Y ®opMybl COKpPAIIEHHOTO YMHOKEHHS: KBAJApaT CyMMBbl U KBaJpaT pa3HOCTH.
' dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHne MHOTOYJIEHOB HA MHOKUTENH
3 VYpaBHeHus




VYpaBHeHHe, KOpPEHb YypaBHEHHUs, IMpaBWia NpeoOpa3oBaHUs YypaBHEHUS,

>l PaBHOCHJIBHOCTb YPaBHEHUN
32 JluHeitHoe ypaBHEHHME C OJHOW MEPEMEHHOW, YMUCIIO KOPHEH JIMHEHHOTO
' YpaBHEHUS, PEUICHUE JIMHEUHBIX YPaBHEHUI
13 CocraBieHHEe ypaBHEHUI 110 YCJIOBHUIO 3a/1aud. PellleHue TEKCTOBBIX 3a4ay C
' IIOMOUIbIO YPaBHEHUN
34 JluneliHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMHU U €ro rpaduk
Cucrema JByX JMHEWHBIX YpaBHEHMH C JAByMs IEepeMEeHHbIMU. PerieHue
35 CHCTEM ypaBHEHUH CHOCOOOM IMOJCTaHOBKU. [IpuMepbl permeHus: TeKCTOBBIX
3aJa4 ¢ IOMOILIbIO CUCTEM YPaBHEHUN
4 Koopaunate! u rpaduku. OyHkuun
4.1 Koopannara To4ky Ha npsmMoit
42 UYuciioBble IpOMEXYTKU. PaccTosiHue Mexay AByMs TOYKAMH KOOPAMHATHOU
' psAMOit
43 [TpsmoyronbHas cuctema kKoopauHat, ocu Ox u Oy. Abcuucca U opAvHATa
' TOYKH Ha KOOPJAUHATHOM IJIOCKOCTH
44 [Tpumepsr TpadukoB, 3amaHHBIX GopMmyrnamMu. UteHune rpaduKoB peasbHBIX
. 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'papuk pynxnuu. CroiicTBa GpyHKUINN
4.6 Jluneitnas @ynkuus, e€ rpaguk. I'papuk pyHKIuM y = [X|
47 I'paduueckoe pemieHUe JIUHEHHBIX YpaBHEHUH M CHUCTEM JIMHEHHBIX
' YPaBHEHUNU
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
1 Yucna 1 BBIYUCIIEHUS
- KBagparubiii kopeHb u3 uucna. IloHsTHe 00 HppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALUOHAIIBHBIX YHCEN
CpoiicTBa apu@MeTHYECKUX KBaAPATHBIX KOPHEM M HX NpUMEHEHUEe K
1.2 peoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUN U BBIYMCICHUSAM. JleficTBUTENbHbIE
qucna
1.3 CreneHb ¢ 1enbIM MokaszaTeseMm u €€ cBoiicTBa. CTaHIapTHAs 3alKiCh YUCia




Anrebpanueckue BbIpaKeHUs

2.1 KBanparHblii TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXWIEHA HA MHOKUTEIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aJireOpanveckon qpoou
23 CrnoxeHue, BBIYMTAaHUE, YMHOXKEHHE, JICTICHNE alNreOpandeckux Ipooei
24 PannonanbHble BbIpayKEHUS U X IIpeoOpa3oBaHue
3 YpaBHEeHUs 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHMe, ¢opMyna KOpHEH KBaJIpaTHOIO YpaBHEHMSL.
' Teopema Buera
3.2 Pemienue ypaBHeHM, CBOIAIIMXCA K TUHEWHBIM U KBaJAPATHBIM
33 [Ipocreiimune qpoOHO-palOHAIbHBIE YPaBHEHUS
I'paduueckas uHTEpHpETaNisl YPaBHEHUN C ABYMSI IEPEMEHHBIMH U CHCTEM
34 JIMHENHBIX ypaBHEHUH ¢ IByMs NepeMeHHbIMU. [Ipumepsl pemenus cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMU
3.5 Pemenue TekCTOBBIX 3a/a4 anredpanyeckum crnocooom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHncTBo ¢ 01HOM TTepeMEeHHOM
3.8 PaBHOCHIIBHOCTb HEPaBEHCTB
39 JInneliHbIC HEPABEHCTBA C OJJHON IIEPEMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 OyHKIUA
Al [lonstne ¢ynknuu. OOIaCTh ONpPENENeHHUs UM MHOXKECTBO 3HAaYeHUI
. ¢ynkuuu. CrnocoOsl 3ajaHus QyHKINUN
4.2 I'padux ¢pynkuuu. UreHne cBOMCTB GyHKINHU MO €€ rpaduKy
4.3 ITpumeps! rpadukoB GyHKINH, OTPAXKAIOLUINX PeaTbHbIE TPOLIECCH
44 OyHKIIUM, OMUCHIBAIOIIME TPSAMYI0 U OOpaTHYI IpONOPLUOHAIbHbIE
' 3aBUCHUMOCTH, UX TpapuKu
4.5 OyHKIUU y =x?, y = x7
4.6 Oyukuuu y = [x, y = |x|
4.7 I'paduueckoe pelieHne ypaBHEHUN U CUCTEM ypaBHEHUN

9 KIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucna v BBIYMCICHUS
. PanmonanbHple 4Mclla, MppalMOHAIbHBIE YMCIA, KOHEYHblE U OECKOHEUHbIE
' JECATUYHBIE JPOOH
MHOXeCTBO AEHCTBUTEIBHBIX YUCEN, IEHCTBUTEIbHbIC YUCIIA KaK OCCKOHEUHbIE
- JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXY MHOXKECTBOM
' JEHCTBUTENBHBIX YMCEN U KOOPAUHATHOHN NpsAMoil. CpaBHEHHE 1€HCTBUTENBHBIX
4yucell
1.3 Apudmerndeckue 1UCTBUS C ACHCTBUTEILHBIMHU YUCIAMU
W3mepenus, npubamKeHus, oleHKU. Pa3mepbl 00bEKTOB OKpY’KalOIIEro MUPA,
14 JUINTEIBHOCTh TPOLIECCOB B OKpyxkaromeMm wmupe. [IpubnumxénHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh Npubmmxkenus. Okpyrinenue uucen. [Ipukuaka u omneHka
pe3yJIbTaTOB BBIYMCIICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUs C OJHON TEepEMEHHON
2.2 Jluneiinoe ypaBHeHue. PenieHue ypaBHEeHUH, CBOASAIIMXCA K JIMHEUHBIM
2.3 KBaznpatHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIMXCS K KBaPaTHBIM
04 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs YpaBHEHHW TpETbed W
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOGHO-paliiOHaNIbHBIX YpaBHEHUN
2.6 CucreMsl ypaBHeHU
2.7 VYpaBHeHUE ¢ AByMs IEPEMEHHBIMU U €r0 Tpaduk
2.8 Pemenue cucrem 1ByX JIMHEHHBIX YpaBHEHUH C JBYMs IEPEMEHHBIMU
29 Pemenune cucrem nByX ypaBHEHMil, OHO M3 KOTOPBIX JINHEHHOE, a IPyroe —
' BTOPOM CTENEHU
2.10 ['padmyeckas MHTEpIpeTALlMsl CUCTEMBI YPaBHEHUH C IBYMsI IEpEMEHHBIMU
2.11 Penienune TeKCTOBBIX 3a/au alreOpandeckuM crocoOoM
2.12 YucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelieHne MMHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.14 Peienne cucreM ITMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.15 KBanpaTtHble HEpaBeHCTBA
216 I'padmueckass mHTepmperalyss HEPaBEeHCTB M CHUCTEM HEPABEHCTB C JBYMs

MNEPEMCHHBIMU




DyHKIMHU

KBagpatnunas ¢ynknms, e€ rpaduk u cBoiictBa. [lapabona, KoopAWHATHI

> BEPILKHBI MTapaboibl, OCb CAMMETPUHU apaboIbl

3.2 I'padpuku bynkumit y=kx, y=kx+b 1 uX CBOMCTBa

33 ['paduku pynkuuit y=k/x, y = x> 1 ux cBoicTBa

34 I'padpuku GyHKIMI , 1 UX CBOMCTBA
4 UucnoBble NOCIEA0BATENBHOCTH

i1 Omnpeznenenne u COcoObl 33aHUSI YUCIOBBIX IOCIEAOBAaTEIbHOCTEH. 3amanue
' MOCIIE0BATEILHOCTH PEKYPPEHTHOM hopmyInoit u popmyoii n-ro ujaeHa

42 Apudmernueckass mporpeccusi. Dopmynbl n-ro  uineHa apupMETHUECKOU
' MIPOTPECCUH, CYMMBI TIEPBBIX 71 YWICHOB

43 I'eomerprueckass mnporpeccus. PopMmyibl n-r0  WIEHA T'€OMETPUYECKON
' IIPOrPECCUH, CYMMBbI IIEPBBIX 71 YWICHOB

a4 H3o0paxeHne 4YICHOB apuU(PMETHUECKOH U TeOMETPUYECKONW Mporpeccuit
' TOYKAMHU HAa KOOPJAMHATHOW MIIOCKOCTH. JIMHEWHBIA U 3KCITOHEHIIMAIbHBIA POCT

4.5 CJ105KHbI€ MPOLEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepaly HaJl MHOXECTBAMM, YMEHHUE OIEepUPOBATh IOHATUAMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh UX MPU PELICHUU
3aJa4; YMEHHE HCIIOIB30BaTh rpaduueckoe MmpecTaBlIeHne MHOXKECTB
JUISL OITUCAHMS PeabHBIX MPOIIECCOB U SIBJICHHM, NIPU PELICHUH 3a/1a4

U3 ApYrux y4yeOHBIX MPEIMETOB

YMeHne onepupoBaTh MOHATUSAMM: OIPENEICHUE, aKCUOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH INPUMEPbl U KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHSTHSAMHU: HaTypadbHOE YHCIIO, MPOCTOE M
COCTaBHOE YHCIIO, JE€JIUMOCTh HATYpPaJbHBIX YHUCEN, MPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJh YHUCIa, OOBIKHOBEHHAs ApoOb U
JecsTUYHas OpoOb, CTAHIAPTHBINA BUJ YKCIA, pallMOHAIBHOE YHUCIO,
UppalMOHATILHOE 4YHUCJO, apu(METUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOIHATH JEHUCTBUS C YHUCIAaMH, CpaBHUBATb U
YHOOPSIIOYMBATh YWCTA, TMPEACTABISATh YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKpPYIJIATH 4YHUCJIA; YMEHHME JeNaThb NPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHUECKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTeneHu
Oosbllle €IMHUIBI;, YMEHHE BBIMOMHATH pPAcYEThl 1O (QopMyaMm,
npeoOpa3oBaHus ILENbIX, APOOHO-pAallMOHATBHBIX BBIPAKEHUN U
BBIPAKEHUI C KOPHSIMHM, PA3JI0KEHHE MHOTOUYJIEHA HA MHOXHUTENHU, B
TOM 4HCII€ C UCHOJb30BaHHWEM (OpMYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CyMMBI U pa3HOCTHU

YMenue OonecprupoBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJApPATHBIC YpPaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPaBHEHUSI C OJHOM IMEPEMEHHOM, CHUCTEMBbI
JBYX JIMHEHHBIX ypaBHEHWH, JIMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJIE MPU PELIECHUHN 33134 U3 JIPYrux MpeaMeTOB
U TMPAKTUYECKUX 33Ja4; YMEHUE HCIIOJIb30BaTh KOOPJAMHATHYIO
NPSMYI0O ¥ KOOPIMHATHYIO IIJIOCKOCTh IJISi W300pa)KeHHsl pelIeHui

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GyHKIHUU, HYIN
byHKIMH, POMEXYTKH 3HAKOIOCTOSHCTBA, POMEXYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE M HAUMCEHbBIIEEC 3HAYCHUS
byHKIHH; yMeHHe OIIEpUPOBATH HOHSATHSAMHU: npsimast
MPONOPIMOHAIBHOCTD, JHHEWHas (YHKIUS, KBaJpaTU4yHas (yHKIHSA,
oOpaTHasi TPONMOPIHMOHANTBHOCTh, Mapabosa, rumnepOoia; yMeHHUe
CTpouTh Tpaduku GyHKIIUN, UCTIOTB30BATh TPA(UKH JIJIS ONIPEACTICHIS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, ISl PEIICHHs 3aJad U3 JAPYTUX
y4eOHBIX TIPEJIMETOB W PEAIbHOW KW3HHM;, YyMEHHE BBIPAXaTh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMUNHAMU

Ymenue OIIepUpOBATH HOHSTUSAMH: MIOCJIEZIOBATEIBHOCTb,
apudmernueckass M TE€OMETpUYECKass  IMPOTPEecCUr;  yMEHUe
UCIOJIb30BaTh CBOICTBA MOCJIEAOBAaTENILHOCTEH, (OPMYIIBI CyMMbI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4HCIE 3a1ad U3 JPYTHX

y‘Ie6HHX npeaAMETOB U peaanoﬁ KHU3HU

YMeHue pemars 3a7aud pa3HbIX TUIMOB (B TOM 4YHCIE Ha MPOIEHTHI,
IO ¥ 4YacTH, JBUXKEHHE, paboTy, IEHy TOBAapOB M CTOMMOCTh
MOKYTIOK W yCITyT, HAJIOTH, 33J1a4i U3 00JIACTH YIPABJICHUS JINYHBIMU U
ceMeHbIMU  (UHAHCAMH); YMEHHE  COCTaBIIATH  BBIPAXKCHUS,
YpaBHEHUs, HEPABEHCTBA W CHUCTEMbl [0 YCJIOBHUIO 3aJ/IauH,
WCCIIeIOBATh TMOJIYUEHHOE PEIIEHUE W OIEHUBATh MPaBAONOI00HOCTh

IMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: (UTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOT'OyTOJIbHUK, TPEYroJIbHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUN TPEYroJbHUKH, MPSIMOYTOJbHBI TPEYroibHUK,

Me/raHa, OUCCeKTpUca M BBICOTa TPEYrOJbHMKA, YETHIPEXYTOJIBHUK,




napajienorpaMM, pomMO, TPSAMOYTOJbHUK, KBaJpaT, Tpalelus;
OKPY)KHOCTb, KpYTI', KacarellbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3aJauyd, B TOM YHCIIE U3 MOBCEIHEBHOMN
KU3HHM, Ha HAXOXXIACHUE IEOMETPUYECKUX BEIIMYUH C NPUMEHEHUEM

M3YyYEHHBIX CBOMCTB GUTyp U (pakToB

10

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapauIeIbHOCTh M INEPHEHAUKYISIPHOCTh IPSMBIX,
yrojl MEXAY HpsIMbIMH, MEPHEHIUKYJAp, HAKIOHHAsA, IPOEKLUs,
nojxobue ¢puryp, noJ00HbIe TPEYTrOJIbHUKH, CUMMETPUS OTHOCUTEIHLHO
TOYKM M MNPAMON; YMEHHE DPACIIO3HABAaTh PAaBEHCTBO, CUMMETPHUIO U
nojxobue ¢uryp, napauienbHOCTh M HNEPHEHIUKYISAPHOCTh MPSAMBIX B

OKpY’KaloIlleM MUpe

11

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, pPacCTOSHUE, Yroj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IUIOIIA[b;
YMEHHE OLIEHUBATh pa3Mephl MPEAMETOB U OOBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE HIpUMEHATh (OpMyJabl HepumMeTpa U IUIOLIAAU
MHOTOYTOJIFHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO IApaUICIENUIe1a; YMEHUE INPUMEHATh MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpHUUYECKHE COOTHOLICHMUS  JUIS

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITONaAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIypsl W UX KOMOMHAIIWH,
IIPOCTPAHCTBEHHBbIE (UTYpbl OT pPYKH, C TOMOIIbIO YepTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB [0 TEKCTOBOMY WJIH

CHUMBOJIbHOMY OIIMCAHUTO

13

14

VYMmenue OICpHUPOBATH IHOHATUAMMN: IpAMOYToJibHas CHCTEMA
KOOpAWHAT, KOOPAWHATHI TOYKH, BCKTOD, CymmMma BCKTOPOB,
IMPOU3BCACHUC BEKTOPA HA YHUCJIO, CKAJIAPHOC ITPOMU3BCACHUC BEKTOPOB,
YMCHHC HCIOJIb30BAThL BCKTOPLBI U KOOPAWHATHI IAJId TPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJdad4, B TOM YHCIC U3 JPYIrux y‘Ie6HBIX

npeaMETOB U peaHBHOﬁ KHN3HHU

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U KPYTOBBHIE
quarpaMMbl,  TaOnWIBl, cpeaHee  apudMeTHUYecKoe, MeauaHa,
HauOoJbIllee W HAMMEHbIEE 3HAYCHHS, pa3MaxX YHCIOBOTO Habopa;

YMEHHME  U3BJIeKaTh, HHTEPHPETUPOBATH U  IPEeoOpa3OBHIBATh




15

16

uHpOpMAIIMIO, TPEJICTABICHHYI0 B Ta0IMIAX M Ha JUarpaMmax,
OTPa)KAIOILYK0 CBOMCTBA M XapaKTEPUCTUKHM pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHUE pacllO3HaBaTb HW3MEHYMBBIE BEIUYMHBI B

OKpY’KaroIllleM MUupe

YMeHHue onepupoBaTh TMOHATHIMU: CIYYalHBIA OIBIT (CIydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOAWTh BEPOATHOCTH CIIYYaWHBIX COOBITUHA B ONBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTapPHBIMU COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Iepedopa W C HCIOJIb30BAaHHEM
MpaBWJia YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH peajbHBIX
COOBITUN M SIBICHWUHU, MOHUMATH POJIb MPAKTUUYECKH IJOCTOBEPHBIX H
MaJOBEPOATHBIX COOBITH B OKpYXaloIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIbIO B MAaCCOBBLIX ABJICHHAX

YMeHue BbIOMpATh MOIXOISIIMNA W3YYEHHBIM METON AJIs pPeUIeHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTEMaTUKU B
HWCKYCCTBE, OIMCHIBATh OTJEIbHBIC BBIJAIOIIMECS PE3YJIbTATHI,
MOJIyYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOIUTH
MIpUMEPBhl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOH UCTOPHUH




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCE

- OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Pannonaneupie uyncna. Apudmernyeckde Omepaludd € pauoOHaIbHBIMU
' YyHuCllaMu

14 JeiictButenpHbie uncna. ApupMETHUYECKHE OIepaluu ¢ JIeHCTBUTEIbHBIMU
' YUCIAMU

s [TpuOnkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHAKA M OLIEHKa
' pe3ynbTaTa BRIUMCICHUN
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
. CgoiicTBa cTeneHN

2.3 MHorouneHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb ~ HATypaJbHOW  CTEIEHHU. HeuictBuss ¢
' apupMeTUYECKUMH KOPHIMHU HATypaIbHOUN CTETICHU
3 YpaBHEHHS 1 HEpABEHCTBA

- Lenbie u npoOHO-panioHabHBIe ypaBHEeHUs. CHCTEMBl M COBOKYIMHOCTH
. ypaBHEHU I

1s Lenble u apoOHO-panmoHaNbHble HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3amau
4 YucnoBble TOCIEA0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN

4.2 Apudmerndeckass W TeoMeTpudeckas mporpeccuu. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIMU
OyHknusg, crnocoObl 3amaHus  ¢yHKuuu. ['paduk  yHknuu. OOmacts
OIpe/ieNIeHUsl U MHOXKeCTBO 3HaueHu# pynkuuu. Hynmn gynkuuu. Ipomexyrku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 KoopaunaTe! Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTthas npsimas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckix BEINYUH
7.6 BexkTopsl Ha TIII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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