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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBISETCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHAa 00ECIIeYMBAET U3YyUCHHUE JIPYTUX JUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
IPOAOHKEHUS 00pa30BaHUs U B MMOBCEAHEBHON XKU3HU. Pa3BuTHe y 00yyarommxcs
HAyUYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnoco0e OTpakeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIIICHUS, HEOOXOAUMBIX /IS aJanTalliid B COBPEMEHHOM ITU(PPOBOM
obmiectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJIOaTh,
CpaBHUBATb, HAaXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS M BBIBOJEI,
dbopmynupoBath yTBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBacT pa3BUTHE
JIOTUYECKOTO MBIIIUICHUST OOYYalOIMUXCSA: OHU UCIOJB3YIOT JACIYKTUBHBIC U
WHYKTUBHBIE PacCyXKJeHusi, 0000IIeHe U KOHKPETU3aInio, adcTparupoBaHue u
ananoruto. OOydeHme  anrebpe  mpeamnoyiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIHOW  JIEATEIBHOCTH OOYYaroMIMXCs, TOSTOMY CaMOCTOSITEIbHOE
peleHue 3aa4 SABISETCS peann3aleil qesTeIbHOCTHOTO IPUHIINATIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» uisi OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
JuHuM: «Yucaa ¥ BeIUUCIEHUS», « ANTeOpandecKkue BhIPAKEHUSY, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX COJep)KaTEIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3yUEHUS Kypca, B3aUMOCHCTBYS C
JpYTUMHU €ro JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOIAUTCS JOTUYECKH PACCYXK/aTh, MCIOJIH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 3TUM B TporpaMMmy y4deOHOTO Kypca «Ajiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, MPEJICTAaBICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO O0YyYaIOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTtudeckoro si3bika. ComepkaTenbHOH |
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMA «YHWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JANbHENIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOIINXCs
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aJITOPUTMaMHU, a
TaK)Ke MPUOOPETCHHUIO MPAKTHYECKNX HABBIKOB, HEOOXOIUMBIX JIJISi TIOBCETHEBHOU
KU3HU. PazBUTHE MOHATHUS O YMCIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBS3aHO C pALMOHAIBHBIMM M HUPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOM
JIMHUU OTHECEHO K CpeIHEMY 0011eMy 00pa30BaHUIO.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro JJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4yeOHBIA MaTepuana TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpaXEHUM. AJredpa JEMOHCTPUPYET 3HAUCHHE MAaTEMAaTUKH Kak
A3bIKa JJISI TIOCTPOCHUSI MaTEeMaTHYECKUX MOJIeTIeH, OIMHMCAHMUsS MPOLECCOB U
SBJIEHUN peanbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOAAT Takke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEO0OXOAUMOro, B
YaCTHOCTH, JJII OCBOEHHUS Kypca HWH(DOPMATUKH, U OBJIAJIEHUE HaBbIKaMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBaHne cUMBOJIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHHUs, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUYECTBY.

Conepxkanue GyHKIIMOHAIBHO-TpaUUeCKON TUHUN HAIIEJICHO HA TOJIyYEHHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEMILEH MaTeMaTUYECKON MOJENH
JUISL ONTMCAHUS M UCCIIEA0BaHMs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u oduectBe. M3yueHne marepuana crnocoOCTBYET Pa3BUTHIO Y OOyYaroIIMXcs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUJIM3ALUHU U KYJIbTYpPHI.

CornacHo yueOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpPKaHUS:
«Yucna W BBIUUCIEHHUA», «Anredpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzydenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezento).



COJEPXKXAHUE OBYUEHUA
7 KUIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE U JIECSTHYHBIC, TIEPEXO] OT OJHOU (OpMBbl 3amucu
npobeit k gapyroi. [loHATHe palMOHANBHOTO YKCIA, 3aluch, CpPaBHEHUE,
YOOPSAIOYUBAHUE  pAlMOHANBHBIX  4uced. ApudmMernyeckue JEHCTBUS C
palMOHAJIBHBIMA YMCIIaMH. Pemenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeJeM: OIpEENIeHue, MpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIpEIEeIeHUs], 3aUCh 00bIIMX yuce. [IpouenTsl, 3anuce
IPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  JECIUMOCTH, pPA3JIOKEHHE HAa  MHOKHTEIN
HaTypaJbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMmasi ©W  oOparHas
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanvecKue BbIPpAKEHUA

IIepemeHHbIE, UUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomycTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus no dpopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJEHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OpnHowiensl 1 MHOTOWIEHbl. CteneHb MHOrowieHa. CroxeHue, BbIYUTAHUE,
YMHOXEHHE MHOTOWICHOB. DOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTu. PopMmyna pa3HOCTH KBaaparoB. PaznoxxeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHHWs, MpaBWia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pEIIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO YPAaBHEHUM.

JluneitHoe ypaBHEHHE C JABYMs NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpEMEHHbIMHU. PellieHue cucteM ypaBHEHUH
CIIocOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aad C MOMOIIBIO
CUCTEM YPaBHEHMM.

DOyHKIUU



Koopaunara Touku Ha npssMou. UncnoBsle TPOMEXYTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucremMa koopauHaT, ocu Ox u Oy. AbGcrucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. [lonstue ¢ynkuun. [paduk
¢bynkun. CpoiictBa Qpynkuwmii. Jluneitnas Gpynkuus, e€ rpaduk. ['padux dpyHkimm
y = [x|. I'paduueckoe pelieHre JTHHEHHBIX YpPaBHEHHH W CHCTEM JMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwncia. [loHsTHEe 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBoiicTBa apupMEeTUYECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BAHUIO YUCIOBBIX BHIPAKEHUIN
Y BBIYUCIICHUAM. [{efiCTBUTEIIbHBIC YUCIIA.

CrerneHb ¢ LEabIM ITOKa3aTeNneM U €€ cBoricTBa. CTaHmapTHAs 3alKCh YNCIA.

AnreOpanyeckre BhIpaKCHUSAJTre0Opandyeckue BbIpaKeHUs

KBagpaTHblii  TpE€XwieH, pas3loKEHWE KBAaJPAaTHOIO TPEXWIEHA HA
MHOHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CrnoxeHve, BBIYUTAHHE, YMHOXEHHE, JCJIeHHE alreOpandecKux ApoOei.
ParmonanbHble BEIpaKEHUS U UX IPeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEW KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Penienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

['paduueckas uHTEpHpeTalys YpaBHEHU ¢ IBYMsI IEPEMEHHBIMU M CUCTEM
JMHEMHBIX YPAaBHEHUN C JABYMs IE€peMEHHBIMU. lIpuMepsl pelieHus cucreMm
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U MX CBOWCTBA. HepaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMNPYHKIUHA

[lonsitue @ynkuuu. OOnacTh oOmpeAeNeHus W MHOMXECTBO 3HAYCHHI
¢ynkiun. CriocoObl 3a1a0us QyHKIUHN.

I'paduk Pynkuun. Yrenue cpoiictB (ynkuunu mo e€ rpaduky. Ilpumeps
rpadukoB QPyHKINIA, OTPaXKAIOIIUX PEATbHbBIE MPOIIECCHI.



@DYHKIMU, OMHUCHIBAIOIINE TPSIMYI0 H OOpaTHYI TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIHK y = x2, y = x3, y = \x, y=|x|. T'padugeckoe
pellIEeHNE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KIIACC

Yuciia ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBbIE U OECKOHEUHBIC
JeCATUYHBIE ApoOr. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JECUCTBUTEIBHBIX YHCENI U KOOPAUHATHON MPSMOU.

CpaBHEHHE JIEWCTBHUTENIbHBIX YHCEN, AapU(PpMETUYECKUe JEHUCTBUS C
JEACTBUTEILHBIMU YUCIIAMU.

Pa3meppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIIECCOB B
OKPY’KaroleM MHUpE.

[TpubnnxEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOASIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTETICHEN Pa3JI0KEHNEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PerieHne TEKCTOBBIX 3ajiady
aredpandyeckKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSI NEpEMEHHBIMU M ero rpaduk. Pemienue cucrem IByX
JIMHEWHBIX YPABHEHUM C IBYMs ITIEPEMEHHBIMU. PellieHne CUCTEM JBYX YPAaBHEHH,
OJIHO U3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4u alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre JIMHENHBIX HEPABEHCTB C OJHOW mepeMeHHoW. PemenHue cucrem
JVHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagpartuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopauHATHI
BEPILKHBI TapaboIbl, OCb CAMMETPUHU MapadOJIbL.

I'paduxu dyskmmit: y =kx, y=kx + b,y =k/x, y =x3, y =Vx, y = [x| , u ux
CBONCTBA.



YucnoBele  mociaeaoBaTEIbHOCTUYHMCIOBBIE  MOCACA0BATENbHOCTH M
Nporpeccuu

[IoHsAiTHE YMCIIOBOM IIOCIENOBATEIBHOCTH. 3aJaHHUE IIOCIIEN0BATEIBHOCTH
peKkyppeHTHOH popMyoit u hopmyJol n-ro YieHa.

Apudmernueckass U reoMeTrpuueckas mporpeccuu. PopMmynbsl n-ro 4ieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI MIEPBBIX 71 UJICHOB.

N300paxeHne 4IE€HOB apuUPMETHUECKON W TE€OMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IIOCKOCTH. JIMHEHMHBIM M DKCIOHEHIMAJIBHBIA POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl y4eOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTCs:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp I'pakAaHCKOro 0OIecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOIIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHLHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Y4YacTHE€ B PELICHWH NPAKTUYECKUX 3ahad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHON NpodeccroHaIbHOM
JESTEIIbBHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4YeCcKOe BOCIIUTAHME:

CHOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHW, pacCyXIECHUH, YMEHHUIO BHJETb
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEMaTHUECKONM HayKud Kak cdepbl 4YenoBeuecKOon
JEATEIbHOCTH, 3TAaNOB €€ pa3BUTUSA M 3HAYUMOCTH I Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPeACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (popMHpoBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO TPUMEHATH MAaTEMaTUUYECKWE 3HAHHUS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  obOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qu3nueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIMTAHHE:

OpUEHTALMEN HA MPUMEHEHNE MAaTeMaTUYECKUX 3HAHUM JJIs pelIeHMs 3a1a4y
B 00JacTH COXPAaHHOCTH OKpYXalouleil cpenpl, IJIaHUPOBAaHUS IOCTYNKOB U
OLICHKM WX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXaIoIEel Cpenbl, OCO3HAHHEM
J100aIBHOTO XapaKkTepa 3K0JIOTHYECKUX MPoOIeM U MyTel UX PelICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (POPMHUPOBAHMM HOBBIX 3HAHHWM, B TOM 4YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NpPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE eI CTBUS

ba3oBble JJornueckue aelcTBUA:

e BBISIBJISITh U XapaKTEPU30BATh CYIICCTBCHHBIE MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHATHM, OTHOIICHUM MEXITy MOHATUAMHU, (HOPMYJIHPOBATH
ONpPEAECICHUS] TOHATUM, YCTAHABIMBATh CYLIECTBEHHBIM  IPU3HAK
KIaccu(uKanuy, OCHOBAHUSA JUIsi OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO AHAIU3A;

e BOCIIPUHUMATh,  (POpMyiIupoBaTh M  NPeoOpa3oBbIBaTh  CYXKICHUS:
yTBEPIAUTENbHbIC W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHbIE W OOIIHeE,
YCJIOBHBIE;



eBBISIBJIATH ~ MAaTEMaTUYECKHUE  3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npotuBopeurs B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npejyiaratb ~ KpUTEpUM  JUIsl  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPECUNH;

e IETIATh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e pa30upaTh JOKa3aTEIbCTBA MATEMATHYECKUX YTBEPKICHUM (MpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbBHO HECIOXKHBIE I0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh AaPryMEHTAIIMIO, IPUBOIUTH
pUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

e BBIOMpaTh crnoco0 pemieHus y4deOHOW 3anauu  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpATh HauboJee NOAXOMAUUMNA C Y4ETOM
CaMOCTOSATENLHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

* ICII0JIb30BAaTh BOIPOCHI KaK HCCIIEIOBATEIbCKUA WHCTPYMEHT IO3HAHMUS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, MpOoOIeMy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OpMUpPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

e IPOBOJIUTh IO CaMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY HECIIOKHBIM
OKCIIEPUMEHT,  HEOOJIBILIOE  HUCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOM;

e CAMOCTOSITEILHO (POPMYJIMPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yjbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000O0IIECHUIA;

e IPOTHO3UPOBATH BO3MOXKHOE pAa3BUTHE TIPOIECCa, a TaKXKE BBIJBUTAThH
MPEANOJIOAKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBHUSIX.

Pabora c nundopmanueii:

¢ BBISIBJIATh HEJAOCTATOYHOCTh W HW30BITOYHOCTh HWH(MOpPMAILUM, TaHHBIX,
HEOOXOIMMBIX JJIsSl PEILICHUS 3a/1auu;

e BEIOMpATh, AaHAJIM3UPOBATH, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

e BBIOWMpaTh (opMy TpeAcTaBiIeHUS WHOOPMAIMM U HWUIIOCTPUPOBATH
peliaemMple 3aJadyd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOHMHAIUSIMU,

¢ OIICHMBATh HANEXKHOCTh HH(POPMAIMKU TIO KPUTEPHUSIM, TNPEITOKEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUS:



e BOCIIPUHUMATHh U (POPMYIIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMHU
U IeIsAMU OOIICHMs, SICHO, TOYHO, T'PaMOTHO BBIpaXaThb CBOIO TOUKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, aBaTh MOSICHCHHS IO XOIy
pelieHus 3aa4i, KOMMEHTUPOBATh MOTYUYEHHBIN pe3ybTaT;

B XOJIe 00CYXICHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pEIIeHMs, COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYTHUX
YYaCTHUKOB JUanora, oOHapy>KMBaTh pa3inuuMe U CXOJCTBO IMO3MIIMMA, B
KOpPpEeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;

o IPEJICTABJISATH PE3YJIbTAThl PEIICHUS 33]la4H, SKCIIEPUMEHTA, UCCIICIOBAHUS,
IIPOEKTa, CAMOCTOSITENIbHO BBIOMPATH (POpMAT BBICTYIUIEHUS C YYETOM
3aJlay Mpe3eHTauu U 0COOEHHOCTEN ayAUTOPHUH;

e IOHUMATh U MCIOJB30BATh MPEUMYIIECTBA KOMAHIHON U WHAUBUIYaTbHON
paboThI U PEIICHUH YYCOHBIX MAaTEMATHUECKUX 3a]1aY;

e IPUHUMATh LIE€JIb COBMECTHOM NEATEIBHOCTH, IJIAHUPOBATH OPTraHU3ALNIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JAOroBapyBaThCA,
00CyXaTh MPOLIECC U pe3yJbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

e y4acTBOBaTh B TPYMNIOBbIX (opmMax paboTel (0OCYXKIeHus, OOMEeH
MHEHUSIMHM, MO3TOBBIE INTYPMbI H JIPyTH€), BBINOJHATH CBOKO YacTh
pabOThI M KOOPIUHUPOBATH CBOM JICUCTBUS C APYTUMH YJIeHAMU KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJajJa B OOMIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe YHHBeEpCcAJbHbIE YueOHbIE NeiCTBUSA
Camoopranusanus:

e CAMOCTOSITEIBHO COCTaBJIATh IUIAH, ITOPUTM pEUIeHUs 3a1adyu (WU ero
4acTh), BBIOMpATh CIOCOO pPEMICHUS C y4ETOM HUMEIOIINXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BAapUAHTHI pEUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJIBHBIN HHTEJJIEKT:

e BJIAJIETh CIIOCOOAMU CaMOMPOBEPKHU, CAMOKOHTPOJISI MpoLecca U pe3yibTaTa
peIIeHs] MaTeMaTUIECKOH 3a1a4H;

e PEJIBUJICTH TPYAHOCTH, KOTOPHIE MOTYT BOHUKHYTH MIPU PEIICHUH 3a/1a4H,
BHOCHUTH KOPPEKTHUBHI B JIEITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEJIHCTB,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIHTATA JESITEIBHOCTU IMOCTABICHHON LEMN U
YCIIOBUSIM, OOBSICHATH MPUYUHBI JTOCTHKEHUS WU HEJOCTKEHUS IIEIIH,
HAXOJIUTh OMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



K xoHmy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
IpEeIMETHBIE PE3YJIbTAThI:

Yucnaa v BIYMCICHUA

BeimonHsaTh, codeTas yCTHbIE M MUCHhMEHHBbIE TPUEMBI, apuPMETHUYECKHE
JEUCTBHUS C PAallMOHAIBHBIMU YUCIIAMH.

HaxoauTs 3Haue€HHsI UYMCIOBBIX BBIPAXKEHUN, MPUMEHSTHh pa3HOOOpa3HbIE
CHOoCcOObI U MPUEMBI BBIUMCICHNUS 3HAYEHUM APOOHBIX BBIPAXKEHUMU, COAEpIKAILUX
OOBIKHOBEHHBIE U JIECITUUHBIE TPOOH.

[lepexoquTh OT 0AHON (hOPMBI 3aMKMCH YUCEN K APYyroM (mpeoOpa3oBbIBAThH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEUHYIO JACCATUYHYIO IPOOB).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAIBHBIE YNCIA.

OKpyIJIsTh Yncaa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUECHHI
YHUCJIOBBIX BBIPAXKEHUH. BBINOMHATH JEHCTBUSA CO CTENEHSIMHU C HATYpaJbHBIMU
IIOKAa3aTeJISIMH.

[IpuMeHsATh  NPU3HAKK  JEIMMOCTH,  pa3JIOKEHUE HAa  MHOMKUTEIH
HATypaJbHBIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUMOHAIBHOCTBIO BEJIMYMH, NPOLIEHTAMH, WHTEPIPETHPOBATH
pe3ynbTaThl peIleHus 3aa4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJuiredOpanyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauth 3HaueHuss OyKBEHHBIX BBIPRKEHHUN IPHU 3aJaHHBIX 3HAYCHHSIX
NEPEMEHHBIX.

BolmonHsATh  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEIACHUEM TTOJIOOHBIX CIAra€MbIX, PACKPHITUEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HA MHOMHUTEIM C MOMOILBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXMWTENS, TPYNIUPOBKH  CllaraeéMbiXx,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3zoBaHKsl MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3371a4
U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HaTypalbHBIMU II0KA3aTEIsIMU JUIs
peoOpa30BaHuUs BIPAKEHUI.

YpaBHeHMs U HEpaBeHCTBA



Pemars yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHNUS K PAaBHOCHIBHOMY eMy. [IpoBepATs, sABisIeTCSA
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumeHsTh rpaduueckre METObI IPU PEIIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IIEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IIOCKOCTH TIpadUK JIMHEHHOTO YpaBHEHUS C
JIBYMsI TNEPEMEHHBIMH, IMOJIb3YSACh TpauKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YpaBHEHUS.

Pemats cuctemsl IBYX JIMHEMHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATe M pelIaTh JIMHEWHOE YPaBHEHHE WIH CHUCTEMY JIMHEWHBIX
YPaBHEHUM 110 YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTaT.

DOyHKIUU

N300pakaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, NHTEPBAJbL, 3aAlMCHIBATh YHCIOBBIE IPOMEKYTKH Ha
anre0pandyeckoM SI3bIKe.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAWHATAM,
CTpOUTh rpaduiky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C TMOMOUIbIO (QYHKIMH W3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonute 3HaueHne pyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHS W aHalW3a MHOOpMaIuwy,
U3BJIEKATh U MHTEPIPETUPOBATh MHPOPMAIINIO U3 TPadUKOB pEaIbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TOJYYUT CIICAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciia ¥ BBIYUCICHUSA

Hcnonp30BaTh HadajabHbIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHHS U BBIUMCICHUN, N300pakaTh AEHCTBUTENbHbIC
4ycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumeHsATh TOHATHE apU(PMETUYECKOrO KBaAPATHOTO KOPHS, HaXOAWTh
KBaJIpaTHbIE KOPHHU, HCIONB3Yys MPH HEOOXOIUMOCTH KaJbKYJSTOP, BBIIOJIHSATH
npeoOpa3oBaHusl BBIPAKEHUH, CONEP)KALIUX KBAJpaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMN.



Hcnonb30BaTh 3amucy OOJIBIIMX W MAJIBIX YHCENI C MOMOUIBIO JECATUYHBIX
npoOeit u creneneit yucna 10.

AsiredOpanyecKue BbIPpaKeHUs

[IpuMeHsATh TMOHSATHE CTENEHU C MEeJbIM TOKa3aTelieM, BbIIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETIICHH C LIETBIM MOKa3aTesIeM.

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BaAHUSI PALMOHAJIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHUCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMu APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh MpeoOpa3oBaHus BEIPAXKEHUM JIs pEeUICHUsT PAa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATHbHON MPAKTUKHU.

YpaBHeHMS U HEPABEHCTBA

Pemiaty nuHEWHBIC, KBaJpaTHbIE ypaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIIMECS K HUM, CUCTEMBI JIByX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIIINE UCCIIECIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM T'paUUYECKUX MPEACTaBICHUN (yCTaHABINBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTth OT crmoBecHOW (GOPMYIHPOBKH 3amadul K €€ anreOpandeckoit
MOJEIN C TIOMOIIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl ypaBHEHHI,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4M MOJIyYEHHBIN pe3ybTarT.

[IpuMeHsAT, CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPAaBHEHUS, OIICHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HUX CHUCTEMBI, /1aBaTh
rpauyuecKy0 WUTIOCTPALIUI0 MHOXKECTBA PEIIEHWH HEpPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKIUU

[loHrMaTh W HUCTOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNITh 3HaUYCHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, ONpeIeNiATh CBOMCTBA (PyHKITHH 10 €€ rpaduKy.

Crpoutsb rpaduku 31eMeHTapHBIX (QYHKIMA BUAA:

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

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBAaTh U YIOPSIIOYMBATH PALIMOHAIIbHBIE U UPPAIIMOHAIbHbBIE YHCIIA.

BolnonHATh  apupMeTHYeCKue JEeUCTBUS € palUMOHAIBHBIMU YHCIAMH,
coueTass YCTHbIE M MHUCHMEHHBIE TMPUEMBI, BBIIOJHITh BBIUUCICHUS C
UppalMoHaIbHBIMU YUCIaMHU.



Haxomute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKUAKY pPE3ybTaTa
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBICE W KBaJpaTHBIE YPaBHEHUs, YPABHECHUS, CBOASIIMAECS K
HUM, POCTEUIIINE TPOOHO-pAIIMOHATILHBIC YPAaBHEHUS.

Pemate cuctemsl IBYX JIMHEMHBIX YPAaBHEHUW C ABYMS NEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3agayM aiareOpauvyeckuM CIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS WA CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIIETOBAHUSA YPABHEHUM U CUCTEM YpPaBHEHUU, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JM YpAaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJIpAaTHbIC HEPABEHCTBA, HU300pakaTh
pEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOM, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, U300paxaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3aMUCHIBATH PEIIEHUE C TOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIMYHBIX 3a7a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pacnoJioKeHNe Ha KOOPJAMHATHOM MIIOCKOCTH TpadUKOB (PYyHKUUN BUOA: y = kx, y
—kx+b y=kix,y=ax2 +bx+c¢, y=x3, y=1x, y= |x|, B 3aBHCHMOCTH OT
3HaYEHUN KOA()PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEeMaTHYECKU IpapUKA KBAIPATUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIHI 1O UX TpaduKaM.

Pacno3naBaTh kBajgpaTuuHy0 QYHKIUIO 110 GopMylie, IPUBOIUTH MTPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYI0 MPOrpeccud Npu
Pa3HBIX CIOCO0aX 3a/IaHMUs.

BbINONHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (OpPMYyN N-ro 4jieHa
apu(pMeTnyeCcKo U reOMeTPUUYECKOM MPOrpeccuii, CyMMBbI IEPBBIX N UJIEHOB.

N300paxaTh YIEHbl IOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPAMHATHOU
IJIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBHOCTSIMHU, B TOM
qHclie 3a7aud U3 peaqbHON KU3HH (C UCIIONB30BAHUEM KaJIbKYJISTOPa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM ungpoBbie
Ne i/ P KourpoJusbnbie | IIpakTuyeckue (ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 Yucna v BeluKcieHus. PanonanbHbie 75 1 bubnuorexa [JOK
qycia https://m.edsoo.ru/7f415b90
2 Anrebpandeckue BbIpaKCHUS 27 1 bubmorexa LHOK
https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 1
3 YPaBHCHHS M HEPABCHCTBA 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K ) 24 1
OOPAMHATSL 1 Ipaduicit. QyHkiui https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
I1 1
. oBTOpetthe it odobuerte 6 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0




8 KUIACC

KoanuectBo yacon JJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne i/ P KourpoJubnbie | IIpakTuyeckue (ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Uucna u Beruncnenus. Kagpatubie KOpHU 15 bubmmorexa [TOK
https://m.edsoo.ru/7f417af8
’ Yucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
IoKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417at8
4 Anrebpanyeckue BbIpaKEHHUS. 15 | bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbie 15 | bubnnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnmnoreka [JOK
YpaBHEHHUMH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 v .H 12 1
paBHEHHS U HepaBeHCTBA. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bu6mmoreka [JOK
8 o . OcHOBHBIE IO 5
YHIHHH HOBHBIC HOTH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o 4 9
yHitH. uCIOBbIC QyHKIIH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 06006 6 2
OBTOPCHHE 1 0OODIICHHIE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/ P Konrpoasnsie | Ilpakrnyeckue (tmpp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypchbl
| Uucna u BeruucieHus. JeiicTBUTEIbHBIC 9 bubnuorexa [{OK
yrcna https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuorexa [IOK
OJHOM NEPEMEHHOU https://m.edsoo.ru/7t419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmnoreka [HOK
ypaBHEHU I https://m.edsoo.ru/7f419d08
bub OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 htlfpsj?/ljr(:f:cll(:i)gru/7f4 19408
bubmnoreka IIOK
5 ) 16 1
YHIHHH https://m.edsoo.ru/7f419d08
bubanoreka LIOK
1 1
6 YucroBble OCIE0BATENBHOCTH 5 hitps//m.cdsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 18 | bu6anoreka LIOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoasnsie | IIpakruyeckue
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
OHSATHE PALIMOHAIBHOIO YKCiIa
1 II 1
) Apudmernueckue neiicTBus ¢ |
paloHaIbHBIMU YHCIAMU
3 Apudmernueckue neiicTBus ¢ |
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMU
5 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMHU
6 Apudmernueckue NeiCTBUS C 1
paloOHaIbHBIMU YHCIAMHU
7 CpaBHeHue, ynopsi04MBaHue |
palOHAIbHBIX YHCE
g CpaBHeHue, ynopsg0uMBaHue |
paIMOHATIBbHBIX YHCE
9 CpaBHeHue, ynops04MBaHue ]
palMOHATIBHBIX YNCEI
10 Crenenb ¢ HaTYpaJIbHBIM ] bubnuorexa [JOK
IIOKa3aTeyIeM https://m.edsoo.ru/7f4211de
11 Crenens ¢ HATYpaJIbHBIM 1 bubnnorexka [JOK




OKa3arejieM https://m.edsoo.ru/7f421382
12 Crenensb ¢ HATYpAJIbHBIM bubmmoreka [JOK
MOKa3arelieM https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HATYpaJIbHBIM bubmmoreka [JOK
MOKa3aTelieM https://m.edsoo.ru/7f4218be
14 CreneHnsb ¢ HaTypalbHBIM
II0Ka3aTelieM
15 Pemenrie 0oCHOBHBIX 3a/1a4 HA JPoOH,
MIPOILICHTHI U3 PeaTbHOM NMPAKTHKU
16 Pemenre ocHOBHBIX 3a/1a4 Ha IpooOH,
MPOIICHTHI U3 PeaTbHOM MPAKTHKH
17 Pemrenre ocHOBHBIX 3a/1a4 Ha 1pooH,
MPOIICHTHI U3 PeaTbHOM MPAKTHKN
18 Pemenrie oCHOBHBIX 3a/1a4 HA JpoOH,
MPOLIEHTHI U3 pealbHON MPAKTUKU
19 [Tpu3Haku AeMMMOCTH, PA3I0KEHUS
Ha MHOXHUTEJIM HATYPAIbHBIX YHCEIT
20 [Ipu3Haku AenUMOCTH, PA3I0KEHUS
Ha MHOXHUTEJIM HATYPAJIbHBIX YHCEIT
71 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPLIHUOHATEHOCTH
2 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
” Peanbupie 3aBucumoctu. [Ipsmas u
oOpaTHast IPOMOPIIMOHATBHOCTH
24 Peanbupie 3aBucumoctu. [Ipsimas u

oOpaTHast TPOMOPIIMOHATBHOCTH




KonrponsHas pabora o teme

25 n "
PanmonaneHbie yncna
bu6mmoreka [IOK
26 BykBeHHBIE BBIpaXKEHUS
K p https://m.edsoo.ru/7f41feec
27 DopmyIibl
28 DopmyJibl
79 [Tepemennsie. JlonycTruMblie 3HAUCHUS
MIePEeMEHHBIX
[IpeoOpazoBanre OYKBECHHBIX
30 BBIPAYKEHHH, pACKPBITHE CKOOOK U bubmorera [JOK
P > Packp https://m.edsoo.ru/7f41fafa
MPUBEIEHUE TTOAOOHBIX ClaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
31 BBIPAYKCHHH, pACKPBITHE CKOOOK 1 bubmorexa HOK
P > PAckb https://m.edsoo.ru/7f41£d70
MPUBEICHUE TTOAO0HBIX ClaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
32 BBIPAXEHUI, paCKpbITUE CKOOOK U
MpUBEIEHNE TTOO0HBIX ClaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
33 BBIPAKEHUI, pacCKpbITHE CKOOOK U
MpUBEIEHNE TTOAO0HBIX ClaraeMbIX
34 CBolicTBa CTENIEHU C HATYPAIBHBIM bubnuoreka [IOK
oKasarejieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATYPAIBHBIM bubnnoreka [JOK
IoKasareyieM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHU C HATYPaJIbHBIM bubnuorexa [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f4218be
37 MHorouneHsl bubnuotexa [JOK




https://m.edsoo.ru/7f42276¢e

bubmuorexa [JOK
38 MHuoroue

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

39 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bubmmoreka [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422af2

40 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYIECHOB https://m.edsoo.ru/7f422cc8

41 CnoxxeHue, BBIYUTaHUE, YMHOKEHHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca

42 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182

43 @opMyIibl COKpAIEHHOTO bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a

44 DopMyJIbl COKPALEHHOTO bubnnorexa [HOK
YMHOXKEHUA https://m.edsoo.ru/7f42464a

45 DopMyJIbl COKPALLIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f424c12

46 DopMyIbl COKPALLEHHOTO bubnuoreka [IOK
YMHOXKEHUA https://m.edsoo.ru/7f424fd2

47 @opMyIbl COKpaALIEHHOTO bubnnoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0

43 Paznoxxenre MHOrO4JICHOB Ha bu6mmorexa [IOK
MHOXHUTEIIN https://m.edsoo.ru/7f423312

49 Paznoxxenre MHOrO4JICHOB Ha bu6mmorexa [IOK
MHOXHUTEIIN https://m.edsoo.ru/7f4237fe

50 Paznoxenre MHOrO4WIEHOB Ha bu6nmoreka [JOK

MHOXHUTEIN

https://m.edsoo.ru/7f4239de




Pazioxenne MHOTOYJIEHOB Ha

51
MHOXUTEIN
57 KonTponbhas pabora no teme
"Anrebpanyeckue BoIpaKeHus"
VYpaBHeHue, paBuia
53 npeoOpa3oBaHus ypaBHCHHS,
PaBHOCUJIbHOCTh YPaBHEHU
JIuneliHoe ypaBHEHHE C OAHOU
54 MEePEMEHHOM, PEIICHUE JTUHEHUHBIX
ypaBHEHUH
JIuHeitHOE ypaBHEHHUE C OJHOU
55 MEePEMEHHOM, pEeIICHUE JTUHEUHBIX bubmorexa HOK
P . P https://m.edsoo.ru/7f420482
ypaBHEHUH
JIuHeitHOE ypaBHEHHUE C OJHOU
56 [IEPEMEHHOM, pelleHre JMHEWHBIX
ypaBHEHUN
57 Pemenue 3a1a4 ¢ TOMOIIBIO bu6mmoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f42064e
58 Pemenne 3aga4 ¢ moMoOIIbIO bu6mmoreka [JOK
YPaBHEHHM https://m.edsoo.ru/7f420806
59 Pemenne 3aga4 ¢ moMOIIbIO bu6mmoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f4209a0
Pemenue 3aga4 ¢ moMoInbIo bu6mmorexa [IOK
60 .
ypaBHEHUU https://m.edsoo.ru/7f420e6e
61 JIuHeitHOE ypaBHEHUE C IBYMSI bubnuorexa [JOK
TepEMEHHBIMH U €T0 Tpadux https://m.edsoo.ru/7f427c32
62 JIuHeitHOE ypaBHEHUE C IBYMSI bubnuorexa [JOK




MIEPEMEHHBIMH U €T0 rpaduk

https://m.edsoo.ru/7f427e8a

CucreMa IByX JIMHEHHBIX YPaBHEHHI

bubmuorexa [JOK

63
C IBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMs IIEPEMEHHBIMU
65 Cucrema 1ByX JTUHEHHBIX YpaBHEHUI
C IByMs IEPEMEHHBIMU
66 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMU
. bubmuorexa [JOK
67 Pemenue cucrem ypaBHEHU
https://m.edsoo.ru/7f4284de
. bubnuorexa [JOK
68 Pemenue cuctem ypaBHEeHUI
https://m.edsoo.ru/7f42865a
. bubnuorexa [JOK
69 Pewrenue cucreM ypaBHEeHUN
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHEeHUN
71 Pemenne cucreM ypaBHeHUN
7 KonrtponbHas pabora no Teme bubnuoreka [IOK
"Jlunelinbie ypaBHeHUS" https://m.edsoo.ru/7f421044
. bubmuorexa [JOK
73 Koopaunara Touku Ha mpsiMoit
https://m.edsoo.ru/7f41de76
74 YucnoBble TPOMEKYTKH bubmorexa HOK
https://m.edsoo.ru/7f41dff2
75 YucnoBble TPOMEKYTKH
76 PaccrosiHne Mexny AByMs TOUKaMH
KOOPJIMHATHOU MPsIMOI
7 PaccrosiHne Mexxy 1ByMs TOYKaMU




KOOPJAMHATHOU IIPSIMOM

HpHMOYFOJ'IBHaﬂ CHUCTEMA KOOpAWHAT

bubmuorexa [JOK

78
Ha IJIOCKOCTHU https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucreMa KOopAuHaT bubmumoreka [IOK
Ha IJIIOCKOCTHU https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpaduKoB, 3a1aHHBIX bubmumoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
21 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnuoreka [IOK
bopmynamu https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpadukoB, 3aJaHHBIX
dbopmynamu
23 Urenue rpadMKoOB pearbHbIX bubnuorexa [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
24 Urenune rpadKoB peaibHBIX
3aBUCUMOCTEN
35 Tomstue dyHKIIN bubnnoreka [JOK
https://m.edsoo.ru/7f41ef06
86 I'paduk pynkunn
87 CaoiicTBa QyHKIHIMA bubmorexa HOK
https://m.edsoo.ru/7f41f078
bu6mmoreka [IOK
88 CaoiicTBa KIUN
Py https://m.edsoo.ru/7f41f1fe
89 JIuneitnast GyHKIUSA bubmmorexa [TOK
https://m.edsoo.ru/7f427282
90 Jluneitnas QpyHkuus bubmmorexa [TOK
https://m.edsoo.ru/7f427412
91 [TocTpoenue rpaduka TuHEHHON bubnuotexa [JOK




byHKIIUN

https://m.edsoo.ru/7f426d1e

92

[TocTpoenue rpaduka TuHEHHON
byHKIHH

93

I'padux pynkuum y =[x|

94

I'padux pynkuum y =[x|

95

KonuTponbhas padbota no teme
"Koopaunatse! u rpadguku. OyHKun"
/ Beepoccuiickast mpoBepoYHast
pabora

bu6mmoreka [IOK
https://m.edsoo.ru/7f41£50a

96

HroroBas koHTpoabHas padbora /
Bcepoccuiickast npoBepouHas pabota

bubmuorexa [JOK
https://m.edsoo.ru/7f429c6c¢

97

[ToBTOpPEHNE OCHOBHBIX MOHITHH H
METOJIOB Kypca 7 kiacca, 00001ieHue
3HAHUH

98

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METO/0B Kypca 7 Kiacca, 00001ieH1e
3HAHUU

bu6mmoreka [IOK
https://m.edsoo.ru/7f429{32

99

[ToBTOpEeHNE OCHOBHBIX MOHATHI 1
METO/OB Kypca 7 Kiacca, 00001ieH1e
3HAHUU

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHNE OCHOBHBIX IMOHSATHI U
METO/IOB Kypca 7 Kjacca, 00001eHne
3HAaHUU

101

[ToBTOpEHNE OCHOBHBIX MOHSATHN U
METOJIOB Kypca 7 Kjacca, 00001eHne
3HAHUU

bu6mmorexa [IOK
https://m.edsoo.ru/7f42a27a

102

[ToBTOpEHNE OCHOBHBIX TOHATHI U

bu6mmorexa [IOK




METOJIOB Kypca 7 Kiacca, 00001IeHne
3HAHUU

https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoasnsie | IIpakruyeckue
n/n Bcero u3y4yeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
. bu6mmoreka [IOK
1 KBanpaTHblii KOpeHb U3 YHCIIA 1
https://m.edsoo.ru/7f42d452
2 [Tonsitue 06 UpparMOHAIIEHOM YHUCIIE 1 bubmmorexa [TOK
ppall https://m.edsoo.ru/7f42eaaa
3 JlecsTuuHbie PUOIHKCHHS |
HPPALMOHATIBHBIX YHCET
4 JlecsiTuuHbIe TPUOTUKESHUS |
HUPPALMOHATIBHBIX YMCET
JlericTBUTENIbHBIC YUCIIa 1
CpaBHeHHE IEWCTBUTEIBHBIX YHCEI 1
CpaBHEHME IEWCTBUTENIBHBIX YHCEI 1
3 Apudmernueckuit KBaapaTHbIHN |
KOpEHb
9 VYpaBHeHue Buia x> = a 1
10 CgoiicTBa apupMETHIECKUX | bubnunorexa [JOK
KBaJPAaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
11 CoiicTBa apumMeTnyecKux | bubnmoreka [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
[Ipeobpa3oBaHre YHCTOBBIX
. bubnuorexa [JOK
12 BBIPAYKEHH, COJIEPKALLUX 1

KBaApPATHLIC KOPHU

https://m.edsoo.ru/7t42dd26




[TpeoOpazoBaHUe YHCTOBBIX

bu6mmoreka [IOK

13 I
BRIPWICHIH, CONCPRALX https://m.edsoo.ru/7f42ded4
KBaJpaTHbIC KOPHU
[IpeobpazoBaHre YUCTOBBIX
14 BBIpaKECHUHU, COAEPKAIIUX bubmorexa LOK
p » COZIepARAIL https://m.edsoo.ru/7f42e0be
KBaJpaTHbIC KOPHU
[IpeobpazoBaHre YUCTOBBIX
15 BBIpAKEHHH, COIEPIKAIIIX bubnmorexa [IOK
p » CoAeprratt https://m.edsoo.ru/7f42¢262
KBaJpaTHbIC KOPHU
16 CreneHs ¢ 1eJIBIM IT0Ka3aTeaeM bubmorexa LIOK
I https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch YucCia.
Pa3mepnl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEeMEHTAPHBIX YaCTHUIL J10 bubnuorexa [JOK
KOCMHYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD TIPOIIECCOB B
OKpY’KarollleM MHUpE
18 CBoIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
IOKa3aTeIIEM https://m.edsoo.ru/7f435648
19 CBolicTBa CTEIIEHH C IIEJIBIM bubmoreka [JOK
MOKa3aTeaeM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHU C LIEJIBIM bubmuorexa [JOK
IIOKa3aTreiaeM https://m.edsoo.ru/7f435648
71 CBolicTBa CTENEHHU C LIEJIBIM bubnnoreka [JOK
IIoKa3aTeineM https://m.edsoo.ru/7f43599a
22 CBOJICTBA CTEIIEHU C IIEJIBIM bu6mmorexa [IOK
IIOKa3aTeeM https://m.edsoo.ru/7f435ed6
23 KBagpartuslii TpéxuneH




24

KBagpartsslii TpEXuieH

)5 Pasnoxenune kBagpaTHoOro bubmmoreka [JOK
TpEXWICHA HA MHOXUATEIN https://m.edsoo.ru/7f42fd38
26 Paznoxenue kBagpaTHOTrO bubmmoreka [JOK
TpEXWICHA HA MHOXUATEIN https://m.edsoo.ru/7f42fd38
KonrponsHas pabora mo remam
" bubmuoreka [JOK
27 KBanparnsie kopau. Crenenu.
. " https://m.edsoo.ru/7f42ec80
KBanpathblii TpexusieH
b K
28 Anrebpaunyeckas 1po0b nomotexa O
https://m.edsoo.ru/7f430382
JlonycTuMble 3Ha4eHUS
29 MEPEMEHHBIX, BXOAIINX B
anrebpanvecKue BoIPaKeHUs
JonycTuMeble 3HaUeHUS
30 MePEMEHHBIX, BXO/ISIINX B
anrebpanvecKue BoIPaKeHUs
31 OCHOBHOE CBOWCTBO bubmuorexa [JOK
anredpandeckoit 1podu https://m.edsoo.ru/7f4308e6
. b K
32 Cokpaienue apooei nomotexa O
https://m.edsoo.ru/7f430a8a
bu6mmoreka [IOK
33 Coxparienue npobeit
patt AP https://m.edsoo.ru/7f430f44
34 Coxkpatenue apobeit bubmorexa [IOK
https://m.edsoo.ru/7f430f44
35 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnmoreka [JOK
U JIeJIeHne anredpandeckux JIpooei https://m.edsoo.ru/7f43128¢
36 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubmorexa HOK

https://m.edsoo.ru/7f4315c0




U JIeTieHUE anreOpandecKux apooei

37 CiioxeHue, BBIYMTaHUE, YMHOXKEHUE bubmuorexa [JOK
U JICJICHHE alireOpandecKux Apooeit https://m.edsoo.ru/7f4318c2
18 CnoxxeHue, BBIYUTAHUE, YMHOXKEHUE bubmmoreka [JOK
U JICJICHHE alreOpandecKux Apooeit https://m.edsoo.ru/7f431a20
[IpeoOpazoBaHue BEIpaKEHUH,
bubmuoreka [JOK
39 coJiep KalIHX anredpandeckue
https://m.edsoo.ru/7f43259¢
Ipodu
[IpeoOpazoBaHue BEIpAKCHUH,
bubmuorexa [JOK
40 CoZIep KalIHNX alre0pandecKue
https://m.edsoo.ru/7f432736
npobu
[IpeoOpazoBaHue BEIpAXKCHUH,
41 CoZIep KalINX alreOpanvdecKue bubmmorexa [IOK
P P https://m.edsoo.ru/7f432736
npobu
42 KonrtpomnbHas pabora o Teme bub6nuoreka [IOK
"Anredpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
43 KBanpatHoe ypaBHeHHE bubmorexa HOK
https://m.edsoo.ru/7f42eela
bu6mmoreka [IOK
44 HenosHoe kBasipaTHOE ypaBHEHUE
https://m.edsoo.ru/7f42eela
45 HemnosHoe kBapaTHOE ypaBHEHUE bubmorexa HOK
AP yp https://m.edsoo.ru/7f42eela
46 ®opMyita KOpHEH KBagPaTHOIO bubnnoreka [JOK
ypaBHEHHUS https://m.edsoo.ru/7f42f158
47 ®opMyia KOpHENH KBAaJPATHOTO bubnnoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f42f3f6
48 dopMyta KOpHEH KBaJIPaTHOTO bubnuotexa [JOK




ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bu6mmoreka [IOK
49 Teopema Buera
pema Buet https://m.edsoo.ru/7f42fef0
bu6mmoreka [IOK
50 Teopema Buera
pema Baet https://m.edsoo.ru/7f430076
51 Pemenne ypaBHeHUH, CBOASIINAXCS K bubnunoreka [IOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
57 Pemenne ypaBHeHUH, CBOASIINAXCS K bubnuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimume qpobHO- bubnnoreka [JOK
pauoHAIbHbBIE YPABHEHUA https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme qpobHO- bubnuorexa [JOK
pauoHAIbHEBIE YPABHEHUA https://m.edsoo.ru/7f432b6e
55 Penienune TeKCTOBBIX 3a/1a4 C bu6mmoreka [IOK
IMOMOIIBIO KBAJPaTHBIX YPABHEHUI https://m.edsoo.ru/7f42f75¢
56 Pemrenune TeKCTOBBIX 3a1a4 C bu6mmoreka [JOK
IMOMOIIBIO KBAJPaTHBIX YPAaBHEHUI https://m.edsoo.ru/7f42f8f6
57 KonTtponbHast pabora o Teme bubnuoreka [IOK
"KBanpaTHble ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JInneniHOE ypaBHEHHUE C JBYMS
53 MePEMEHHBIMH, ero TpaduK,
IIPUMEPBI PELIEHNS YPABHEHUN B
LIEJIBIX YHCIax
JInneliHOE ypaBHEHHUE C JBYMS
59 MePEeMEHHBIMH, €ro TpaduK,

MIPUMEPHI pellIeHUs] YpaBHEHUH B
LEJbIX YUCIIaX




60

JInneliHOE ypaBHEHHE C JBYMS
MIEPEMEHHBIMH, €T0 rpauK,
MPUMEPHI pEIICHUS] YpaBHEHUH B
LEJIBIX YHCITaX

61

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMsI IIEPEMEHHBIMU

62

Pemenue cucrem AByX JIMHEHHBIX
ypaBHEHUH C IByMS IEpEeMEHHBIMU

63

Pemenue cucrem ABYX JIMHEMHBIX
ypaBHeHI/Iﬁ C ABYMs [ICPECMCEHHBIMU

64

[Ipumeps! penieHus cucreM
HEJIMHENHBIX YPABHEHUH C IBYMsI
IIEPEMEHHBIMU

65

[Ipumeps! penieHus cucreM
HEJIMHEHHBIX YPABHEHUH C ABYMS
[IEpEMEHHBIMU

66

I'padnueckas unTEpHIpeTanys
YpaBHEHHUSI C ABYMs IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPAaBHEHUH C
IBYMsI IEPEMEHHBIMU

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

67

I'padnueckas uTEpHIpeTaLys
YpaBHEHHUSI C ABYMs IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUH C
IBYMsI IEPEMEHHBIMU

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

68

Pemrenue TeKCTOBBIX 3a7a4 C
ITOMOIIBIO CUCTEM YPAaBHEHUI

69

Pemrenue TeKCTOBBIX 3a7a4 C
ITOMOIIBIO CUCTEM YPAaBHEHUI




Pemienue TEKCTOBBIX 3a/1a4 C

70 .
MIOMOIIIbIO CUCTEM YPAaBHEHHI
71 UucnoBble HEPABEHCTBA U UX
CBOMCTBA
7 UucnoBble HEPABEHCTBA U UX
CBOMCTBA
73 HepaBeHcTBO ¢ 01HO NTepeMEHHOMN
74 JIuHeliHbIe HEPABEHCTBA C OJHOMN bubnnoreka [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f42c692
75 JIuHeiiHbIe HEPaBEHCTBA C OJHOM bubnnoreka [JOK
MEPEMEHHOM U UX pEIICHUE https://m.edsoo.ru/7f42c840
76 JIuHeiiHbIe HEPABEHCTBA C OJHOM
MIEPEMEHHOMN U UX pEIICHHE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnuorexa [JOK
OJIHOM NIEPEMEHHOM U UX PEILLICHUE https://m.edsoo.ru/7f42cb88
73 Cuctembl TMHEHHBIX HEPABEHCTB C bubnmnoreka [JOK
OJIHOUM MEPEMEHHON U X PEUIECHUE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U MX PEIICHHE
N3o006paxkeHune pemnieHus TMHEHHOTO
bu6mmoreka [JOK
80 HEpPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YHUCJIOBOU MPSAMOI
N3o006paxxeHune penieHus TMHEHHOTO
bu6mmorexa [IOK
81 HEPAaBEHCTBA U UX CUCTEM HA
. . https://m.edsoo.ru/7f42c9e4
YHUCJIOBOU MPSAMOI
20 KonTponbHas paboTa mo Temam

"HepaBenctBa. Cuctembl




ypaBHeHUi"

bu6mmoreka [IOK
I1
83 OHATHE (pyHKIIH https://m.edsoo.ru/7f433c12
24 OO6macTh onpeesieHuss © MHOXKECTBO bubnnoreka [HOK
3HaYeHUH PYHKUIUU https://m.edsoo.ru/7f433d84
85 Crnioco0bl 3a1anust GyHKITUN
86 I'padux pyHKIMU
%7 CpoiicTBa hyHKINHU, HX
oroOpakeHHne Ha rpaduke
28 UreHue U NOCTpOCHHE TPAPHUKOB
byHKIUH
29 [Tpumeps! rpadukoB GyHKITHIHA,
OTPAXKAIOIINX PEATbHBIC MPOLIECCHI
OyHKIMH, OMMUCHIBAIONIUE MPSMYIO H
90 06y}zI1TH POIIO I/IOHaJ'IBHF;Ie ’ bubmorexa LHOK
PaTHyIo TIporopt https://m.edsoo.ru/7f434bbe
3aBHUCHUMOCTH, UX TpaduKu
91 ['unepbona
bu6mmoreka [JOK
92 r 0
Hepoora https:/m.edsoo.ru/7f4343¢2
bu6mmoreka [IOK
1—‘ — v2
93 PadHK dymkwit y =X https://m.edsoo.ny/7f434572
Oynkmnn y =x2, y =x3, y =YX,y =
94 |x|}']r :(I)Hzecxoey CH.ICH)I//IG ’ bubmmorexa LIOK
> Tpagi p 5 hitps://m.edsoo.ru/7f434d38
ypaBHEHUH U CHCTEM ypaBHEHUN
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
bu6mmorexa [IOK
95 METOJIOB KypcoB 7 U 8 KJIacCOB,

000011eH e 3HAHUHT /

https://m.edsoo.ru/7f4371aa




Bcepoccuiickas npoBepodHas
pabora

Hroroas koHTpoabHas paboTa /

96 Bcepoccuiickas nmpoBepoyHast 1 Bubmorexa ITOK
P POBEP https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
97 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
000011eHNE 3HAHUNA
IToBTOpEHNE OCHOBHBIX TOHITUH U
bu6mmoreka [IOK
98 METOJ0B KypcOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f43736¢
000011eHNE 3HAHUNA
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
99 METOIOB KYpCOB 7 U & Ki1accoB 1 bubnmorexa LOK
HOB YD . ’ https://m.edsoo.ru/7f437510
0000111eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
100 METOJOB KypcoB 7 U 8 KIIacCOB 1 bubmorexa LHOK
/OB KYPCOB /¥ ’ hitps:/m.edsoo.ru/7f4376b4
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMMOHSATUH H
101 METOIOB KYPCOB 7 M 8 KJIACCOB 1 bubmorexa LHOK
/OB KYpeoB /1 ’ hitps://m.edsoo.ru/7f436b88
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
102 METOI0B KYPCOB 7 M 8 KJIACCOB 1 bubmorexa LHOK
/108 KYpeoB /1 ’ hitps://m.edsoo.ru/7f437858
0000111eHE 3HAHUHA
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3yYEeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

PaHI/IOHaJ'IBHI)Ie quciia,
HppaliOHAJIbHBIC YKUCJIa, KOHCYHBIC U
OECKOHEYHBIE AJCCATHUYHBIC I[pO6I/I

MHokecTBO NEHCTBUTEIHLHBIX UHCEI;
JIeliCTBUTEINILHBIE YHCIIa KaK
OCCKOHEYHBIC ECATUYHBIC IPOOH

B3auMHO 0HO3HaYHOE COOTBETCTBUE
MEXy MHOXECTBOM JCUCTBUTEIBHBIX
4KCcesl U MHOXKECTBOM TOUYEK
KOOPJMHATHOU IIPSAMOM

CpaBHEeHHE NEUCTBUTEIBHBIX YHCEIT,
apudMeTHIeCKHe IEUCTBUS C
JIEMCTBUTENbHBIMU YU CIIAMU

[Tpubnmmx€HHOE 3HAUCHNE BETUYUHBI,
TOYHOCTb MPUOIMKEHUS

Oxpyrienue yucen

OkpyriieHue yucen

[Ipukuaka v OlIeHKA pe3yJbTaTOB
BBIYUCIIEHUN

[Ipukuaka v OLleHKA pe3yJbTaTOB
BBIYUCIIEHUN




JIuneiinoe ypaBHeHue. Pemenne

bu6mmorex [IOK

10
YpaBHEHUH, CBOJIAILIMNXCS K JTUHEUHBIM https://m.edsoo.ru/7f43bf66
11 JIuneitnoe ypaBHenue. Pemenue
YPaBHEHUH, CBOAAIMIMXCS K JIMHEUHBIM
KBanpatHoe ypaBHeHHE. Pemienue
12 aBI-II)eHHfI c};poz[ﬂmnxc;{ K buGnnorexa LIOK
P ’ https://m.edsoo.ru/7f43¢542
KBaJPaTHBIM
KBagparHoe ypaBHenue. Pemienue
13 aBHEHUH, CBOIAILINXCS K bubmmorexa LHOK
P : https://m.edsoo.ru/7f43¢542
KBaJPaTHBIM
14 bukBagpaTHbie ypaBHEHUS bubmorexa LHOK
P M https://m.edsoo.ru/7f43c3d0
15 bukBagpaTHbie ypaBHEHUS bubmorexa HOK
P yp https://m.edsoo.ru/7f43c¢3d0
[Ipumepsl penieHus: ypaBHEHUI
16 TPEThEN U YETBEPTOM CTENEHEN
pa3lioKEeHUEM Ha MHOXKHUTEIN
IIpumepsl pelieHns: ypaBHEHUI
17 TPEThEN U YETBEPTOH CTENEHEN
pa3lioKEeHUEM Ha MHOXKHUTEIN
13 Pemenue 1poOHO-paniMoHaIbHBIX bubnnoreka [JOK
yYpaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Penenune npoOGHO-paiMOHATBHBIX bubnnorexka [JOK
YpaBHEHUN https://m.edsoo.ru/7f43c9b6
20 Penrenuie TeKCTOBEIX 3amad
anreOpandecKuM METOI0M
21 Penrenue TeKCTOBEIX 3a1ad

anreOpanvdecKuM METO0M




Pemenne TeKCTOBBIX 3a1a4

22
anreOpandeckuM METO0M
7 KonTponbhas pabota no teme
"YpaBHeHUsI C OJTHOM NTepeMEeHHOI"
24 VYpaBHeHUE ¢ AByMSI IEPEMEHHBIMHU U bubmmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
)5 VYpaBHeHUE ¢ IBYMSsI IEPEMEHHBIMHU U bubnmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMU U €€ peleHue
7 Cucrema 1ByX JIMHEHHBIX YPABHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
73 Cucrema 1ByX JIMHEHHBIX YPAaBHEHUM
C ABYMs IEPEMEHHBIMU U €€ peIIeHUE
29 Cucrema 1ByX JIMHEHHBIX YPAaBHEHUM
C IByMsI IEPEMEHHBIMU U €€ pelIcHUE
Pemenue cucrem 1ByX ypaBHEHH
30 OJTHO U3 KOTOPBIX JIMHENHOE, a I , oe Brbmmozexa [IOK
ToP A APYE https://m.edsoo.ru/7f43d23a
— BTOPOM CTENEHU
Pemenne cucreMm 1B aBHEHUH
31 OJTHO U3 KOTOPEIX J'II/I}I]-IXGIZ'IIEOC an , oe Bubmaorexa IJOK
ToP > A APYE https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEHU
Pemenue cuctem IByX ypaBHEHHIH,
32 OJHO U3 KOTOPBIX JIMHEHHOE, a APYroe
— BTOpPOM CTENEHU
13 Pemienue cucrem nByX ypaBHEHHUI,

OJIHO U3 KOTOPBIX JIUHEHHOE, a Ipyroe




— BTOpPOH CTENIEHU

['padmyeckas uHTEpHIpETALIUS

34 CHUCTEMbl YPABHEHUU C IByMsI
MIEpEMEHHBIMU
35 Pemenne TekcToBbIX 3a7a4
anreOpanvdecKuM criocodbom
36 Pemenue TekcTOBBIX 3a/1a4
anredpandeckum crnocodbom
37 Konrtponbnas padora o reme
"CucreMsl ypaBHEHUI"
18 YuciioBble HEPABEHCTBA U UX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIuneliHbIC HEPABEHCTBA C OJJHON bubnnoreka [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIvHeiHbIe HEpaBEHCTBA C OAHOM bubnuotexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnmnoreka [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
43 CucTtembl TUHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PELICHUE
44 CucTtembl TUHEWHBIX HEPABEHCTB C
OJHOM EPEMEHHON U X PELICHUE
45 CucTtembl TMHENHBIX HEPABEHCTB C
OJHOM NEPEMEHHON U X PELIECHUE
46 KBagpaTHbie HEpaBEeHCTBA U MX bubnuotexa [JOK




pelieHue https://m.edsoo.ru/7f43b098
47 KBagpaTHble HEpaBEHCTBA U UX bubmmoreka [JOK
pelieHue https://m.edsoo.ru/7f43b21e
43 KBaznpaTHble HEpaBeHCTBA U UX bubmumoreka [IOK
peleHue https://m.edsoo.ru/7f43b5a2
49 KBanparHsie HepaBeHCTBA U UX
pelieHue
50 KBanparHsie HepaBeHCTBA U HX
pelieHue
['paduueckas uHTEpIIpETALIUSL
pad PHP bubmuorexa [JOK
51 HEPaBEHCTB U CHCTEM HEPABEHCTB C
https://m.edsoo.ru/7f43b098
JBYMS TIEpEMEHHBIMA
['paduueckas uHTEpIIpETALIUSL
52 HEPaBEHCTB U CHCTEM HEPABEHCTB C
JBYMs IEpEMEHHBIMU
53 KonrponbHas pabora no reme
"HepaBencraa"
54 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatnunas QyHkius, e€ rpaduk u bubmuoreka [IOK
CBOICTBA https://m.edsoo.ru/7f4399b4
57 [Tapabona, KOOpAUHATHI BEpPIIMHEI bubmuoreka [IOK
napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl https://m.edsoo.ru/7f439eb4
53 [Tapabona, KOOpAMHATHI BEpPIIMHEI bubnnorexka [JOK

napaboIIbl, 0Cb CHMMETPHH 11apadoIbl

https://m.edsoo.ru/7f43a03a




59 [Tapabosna, KOOpAMHATHI BEPIIUHBI bubnnorexa HOK
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43alac
60 [Tapa6oma, KOOpAUHATHI BEPITUHBI bubnunorexka [HOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a31e
61 [TapaGosna, KOOPAUHATHI BEPIIMHbI bubmmoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a526
2 [TapaOousa, KOOpAMHATHI BEPLINHBI
napadoJibl, 0Cb CHMMETPHUH MapadoIbl
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 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
67 I'paduxm ynkumii: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 I'paduxm ynkumii: y = kx, y=kx +
b, y=k/x, y=x3, y=vx, y=[X|
69 KonrponbHas pabora no reme bubnuoreka [IOK
"OyHkuun" https://m.edsoo.ru/7f43ab84
70 ITonsTre yncnoBoit bu6mmorexa [IOK
MOCJIEA0BATEIILHOCTH https://m.edsoo.ru/7f43e6c6
3aanue mMociIea0BaTeEILHOCTH
. . bubnuotexa [JOK
71 peKyppeHTHOI popmyIoif n

dbopMyIoii n-ro uneHa

https://m.edsoo.ru/7f43ebda




7 Apudmernueckas 1 reoMeTpUIecKast bubnuoreka [IOK
[Iporpeccuu https://m.edsoo.ru/7f43ed7e

7 Apudmerrdeckas 1 TeoMeTpUIECCKas bubnunorexka [HOK
[porpeccuu https://m.edsoo.ru/7f43f3b4
@opMyIbl N-TO YIeHa

74 apuQMeTUYECKOI U FreOMeTPUUECKOI bubnmoreka [JOK
MIPOTPECCHil, CyMMBI IEPBBIX N https://m.edsoo.ru/7f43f58a
YJICHOB
@opMyIbl N-TO 4eHa

75 apuQMeTUYECKOI U TeOMeTPUUECKOI bubnuorexa [JOK
MIPOrpeCCUil, CYMMbI IIEPBBIX N https://m.edsoo.ru/7f43ef2c
YJICHOB
@opMyIbl N-TO 4eHa

76 apupMETUYECKON U TEOMETPUUYECKON bubnnoreka [JOK
MIPOrpeCCUil, CYMMBbI IIEPBBIX N https://m.edsoo.ru/7f43f0c6
YJIEHOB
@opMyIbl N-TO YieHa

77 apu(MeTHUECKON U TeOMeTPUIECKOMN bubnuoreka [IOK
IIPOTPECCUM, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43f72e
YWIEHOB
@opMyIbl N-TO YieHa

73 apru(MeTHUECKONW U TreOMeTPUIECKON bubnuoreka [IOK
MIPOTPECCHUM, CyMMBI IEPBBIX N https://m.edsoo.ru/7f43{f8a0
YJIEHOB
N300paxkeHne 4ieHoB

79 apu(MeTHYECKON U TeOMETPUIECKON

MPOTPECCUI TOUKaMH Ha
KOOPJMHATHOM IIOCKOCTH




80

N300pakeHue 4ieHOB
apuQMETHIECKON 1 TEOMETPHUECKOMN
MPOTPECCUI TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

81

JInHelHbI 1 KCIOHEHIIMAILHBIN
pocT

82

CrnoxHbI€ POLIEHTHI

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

83

Cro’xHbI€ MPOLIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

84

Konrtponpnas padora mo reme
"YycaoBbIE NOCIEa0BATEIbHOCTH"

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

85

[ToBTOpeHmE, 0000MIECHUE 1
CHCTEeMaTU3alus 3HaHUH. 3aIuCh,
CpaBHEHUE, JCHUCTBUS C
JENCTBUTENbHBIMH YHCITaAMU,
YHCIIOBas MpsMas

86

[ToBTOpenue, 0600IIEHUE U
cucreMarusanus 3HaHui. [IponeHTsl,
OTHOILIECHHUS, TPONIOPLUHU

87

[ToBTOpenue, 0600IIEHNE U
CHUCTEeMaTU3als 3HaHH.
Oxkpyrienue, MpuOIMKeHNe, OTIIeHKa

88

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anus 3Hanni. Pemenne
TEKCTOBBIX 33J1a4 apuPMETHICCKUM
crocooom

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

89

[ToBTOpenwme, 0600IIEHNE U

bu6mmorexa [IOK




cucTeMaTu3anud 3HaHuu. Pemenue
TEKCTOBBIX 33]1a4 apUPMETHICCKUM
CII0CO00OM

https://m.edsoo.ru/7f443cd4

[ToBTOpEeHME, 0000IICHUE U
cucreMaru3anys 3HaHui. Pemenne

bu6mmoreka [IOK

90
TEKCTOBBIX 3a71a4 apU(PMETUYECKIM https://m.edsoo.ru/7f443fea
crocodom
IToBTOpEHME, 0000IICHUE 1

01 CUCTEMAaTH3aLMs 3HAHUH. bubmuoreka [JOK
[IpeobpazoBanue anredpanyeckux https://m.edsoo.ru/7f4441ca
BBIPAXCHHM, TOMMYCTHMbIC 3HAYCHHUS
[ToBTOpEHME, 0000IICHUE U

9 CUCTEMAaTH3aLIMs 3HAHUH. bubmuoreka [JOK
[IpeobpazoBanue anredpanyeckux https://m.edsoo.ru/7f444364
BBIPXCHHM, TOMMYCTHMbIC 3HAYCHHUS
[ToBTOpeHue, 06001IeHUE U

93 CHCTeMaTH3aIrs 3HaHHH. bubmoreka [JOK
[IpeobpaszoBanue anredpandeckux https://m.edsoo.ru/7f4446f2
BBIPAXCHUH, TOMMYCTHMbIE 3HAYCHHUS
[ToBTOpenue, o6obIIeHNE 1

94 CHUCTeMaTH3aIrs 3HaHHH. bubmoreka [JOK
[Ipeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPXXCHHH, TOMMYCTHMBIC 3HAYCHHS
[ToBTOpenwue, 0600IIEHNE 1

95 cucreMartu3anus 3HaHui. OyHKIIM: bubnmoreka [JOK
MIOCTPOEHHUE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMMA

96 [ToBTOpenwme, 0600IIEHNE 1 bubnuotexa [JOK




cucremaTusauus 3HaHuil. OyHKuuu:
IIOCTPOEHNE, CBOMCTBA U3yYEHHBIX

byHKIII

https://m.edsoo.ru/7f444f44

97

[ToBTOpEeHME, 0000IICHHE U
cucremaTusauus 3HaHuil. OyHKIuu:
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX

byHKIII

bu6mmoreka [IOK
https://m.edsoo.ru/7f44516a

98

IToBTOpEHME, 0000IICHUE 1
cucremaTusanus 3Hanuil. OyHKuuu:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX

byHKUIMMA

bubmuoreka [JOK
https://m.edsoo.ru/7f4452¢e6

99

IToBTOpEHME, 0000IICHUE 1
CUCTEeMAaTH3aIns 3HaHUM.
I'paduueckoe pemenne ypaBHEeHUN U
HX CHCTEM

bubmuoreka [JOK
https://m.edsoo.ru/7f445516

100

[ToBTOpeHue, 06001IeHUE U
CHUCTeMaTU3alus 3HaHH.
I'paduyeckoe pemenne ypaBHEHUN U
WX CHCTEM

101

Wrorosas koHTposibHasA paboTa

102

O000111eHHE U CUCTEMATU3 AL
3HAHUH

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

7 KUIIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
1 BeinonHATe,  coderas  yCTHBIE M IIHCBMEHHBIE  HPHUEMBI,
. apupMeTHIECKUe EHCTBUS C pAllHOHAILHBIMU YUCIIAMH
HaxomuTe ~ 3Ha4YeHWsT  4YMCIOBBIX  BBIPAXKEHHUM,  NPUMEHATH
1.2 pa3HooOpa3Hble CIIOCOObI MU MPUEMBI BEIUUCIEHHS 3HAYCHUN JAPOOHBIX
BBIPAKEHUH, coiepKallluX OOBIKHOBEHHBIE U JECSITUUHBIE JPOOU
[lepexomuth OT oAHON (GoOpMBI 3amucl 4YuCeNl K  Apyrou
13 (mpeoOpa3oBbIBaTh  AECATUYHYIO  JpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECSATHUYHYIO, B YAaCTHOCTH, B OECKOHEUYHYIO
JECATUYHYIO IpOoOb)
1.4 CpaBHUBATh U YNOPSAOYMBATH PALIMOHAIBHBIE YHCIIA
1.5 OxpyrmsTh uncia
BhINONMHATE NPUKUAKY U OLEHKY pe3ylbTaTa BBIYMCICHHUH, OLEHKY
1.6 3HAQYEHWM YHMCIIOBBIX BBIPDAXKECHMI. DBBINONHATE JIEWCTBUSA €O
CTETEHSIMH C HAaTypaJIbHBIMH ITOKa3aTeIsIMU
L7 [IpuMeHITh TNpU3HAKU JAECITUMOCTH, Ppa3JIOKEHWE Ha MHOXHUTEIU
' HaTypaJIbHBIX YUCEl
Pemarp  mpakTUKO-OpMEHTHUPOBAaHHBIE  3a/layd,  CBS3aHHbIE C
OTHOIIIEHUEM BEJIMYMH, IIPONOPLUOHATIBHOCTHIO BEJIMYUH,
1.8 MPOLIEHTAaMHU, HWHTEPIPETUPOBATh pE3YyNbTaThl pEIIeHUs 3agad ¢
y4€TOM OIpaHUYCHM, CBSI3aHHBIX CO CBOMCTBAMHM pPacCMaTPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BoIpaKEHUS
51 Hcnonb3oBate anreOpandyeckyrd TEPMUHOJOTMIO U CHUMBOJIHKY,

MPUMEHSTH €€ B MPOLIeCCe OCBOSHHSI yUeOHOT0 MaTepuaa




Haxonute 3HadyeHuss OYKBEHHBIX BBIPQKEHUH TIpU  3aJaHHBIX

22 3HAYEHUAX NIEPEMEHHBIX
53 BbimonuATe npeoOpa3oBaHMsl LEJIOTO BBIPAKEHHS B MHOTOUWIEH
. MIPUBEJICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BBINONHATE YMHOKEHHE OJHOWIECHAa Ha MHOT'OYIEH U MHOIOYICHA Ha
24 MHOT'OWIEH, NPUMEHATh (OpMyJbl KBaJgpaTra CyMMbl M KBajpara
pa3HOCTH
OcyiecTBIATh pa3aoKeHNE MHOTOUJIEHOB HA MHOXKUTEIH C IIOMOILBIO
2.5 BBIHECEHHS 32 CKOOKH OOILEro MHOXKHUTENS, TPYIIIUPOBKU CIIaraeMblX,
npuUMeHEeHHs GOPMYJT COKPAIEHHOTO YMHOKECHUS
0t [TpumensTh mpeoOpa3oBaHMsi MHOTOYWICHOB ISl PEUICHUST PAa3IMYHBIX
' 3a/1a4 U3 MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEalbHON IPAKTUKU
57 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYpaJIbHBIMU I10Ka3aTEsIMU
. TUTSL TPE0OPa30BAHUS BRIPAKESHUH
3 VYpaBHEeHUs U HEPABEHCTBA
Pemate sMHEWHBIE ypaBHEHHs C OJHOW IEPEMEHHOW, IPUMEHSI
3.1 IIpaBUJjIa MEepexoia OT UCXOJHOIO0 YPaBHEHHs K PaBHOCHUIBHOMY €MY.
[IpoBepsTh, ABAAETCS JIU YACIO KOPHEM YPABHEHUS
2 [IpumensaTs rpaduueckue METOAbl NPU  PELIEHUU JIMHEHHBIX
' YPaBHEHUH U X CUCTEM
33 [TonGupath npuMepsl ap YUCE, ABISIOMUXCS PEIIEHUEM JTUHEHHOT0
' YPaBHEHUs C IBYMS IIEPEMEHHBIMU
Ctpouth B KOOPAUHATHON TJIOCKOCTH IpaUK JMHEWHOTO YpaBHEHUS C
34 JIBYMsI TI€PEMEHHBIMH; MOJIB3YSCh TpapUKOM, MPUBOJUTH MPUMEPHI
peuieHust ypaBHEHUS
15 Pemrate cuctemsl 1ByX JTUHEHHBIX YPaBHEHHN C ABYMs IEPEMEHHBIMU,
' B TOM YHCIIE TpapUUECKU
CocTaBnaTh U pemarh JMHENHOE ypaBHEHUE WIH CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH MO YCIOBHIO 3aJ]a4M, UHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ MOJIY4YEHHbIN pe3ynbTar
4 Koopaunats! u rpapuku. OyHkuu
41 N300pakaTh Ha KOOPAMHATHOM MPSIMOMl TOYKH, COOTBETCTBYIOIINE

3alaHHBIM KOOpJAWHATaM, Jy4H, OTPE3KH, HHTCPBAJIbI, 3allMCHIBATH




YU CJIOBBIC ITPOMEIKYTKH HA anre6panquK0M SA3BIKC

Ormeuatre B KOOpHHHaTHOﬁ INIOCKOCTH TOYKHM II0 3aJaHHBIM

4.2
KOOpJAUHAaTam
43 Crpouth rpaduku nuHEHHBIX GyHKIHA. CTpouTh rpaduk GyHKIUH y
' = x|
OnwuceiBaTh C MOMOINBIO (PYHKIUH HM3BECTHBIC 3aBHCHUMOCTH MEXIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMs, PAacCTOSHHE, LEHY, KOJIUYECTBO,
CTOMMOCTb, TPOU3BOIUTENILHOCTD, BpeMsi, 00BEM pabOoThI
4.5 HaxoanTs 3HaueHmne GyHKIMK 1O 3HAYECHUIO €€ apryMeHTa
[lonumars rpaduueckuii crnoco0 MpeICTaBICHUs M aHAIM3a
4.6 uHbOpMallMY, W3BJIEKATh M HHTEPHPETHUPOBATh HHPOPMALUIO U3
rpauKOB peasIbHbIX MIPOLIECCOB U 3aBUCUMOCTEN
8 KUIACC
Kon .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBEPSIEMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUA
pe3yJbTara
1 UYucna 1 BBIYUCIICHUS
Wcnonp3oBaTh  HayallbHble  TMPEACTABIEHUS O  MHOXKECTBE
. JNEHUCTBUTENBHBIX YUCEN IJIS CPAaBHEHMS, OKPYIJVIEHUS W BBIYHCICHHH,
. n300pakaTh JEHCTBUTENbHBIE YHUCIA TOYKAMH Ha KOOPJMHATHOU
psAMOI
[IpumeHsATH MOHATHE  APU(PMETUUYECKOTO  KBAJAPATHOTO  KOPHA,
- HaXOJIUTh KBaJpaTHble KOPHHU, HCIONb3ysd IpPH HEOOXOAUMOCTH
' KaJIbKYJISTOP, BBIIOJHATH NMPe0Opa3oBaHMs BhIpaXKEHUH, CoeprKaIlnX
KBaJpaTHbIE KOPHU, UCIOJb3ysl CBOWCTBA KOPHEN
3 Wcnonp3oBath 3anmucu OONBIIMX W MalbIX YHCET C IOMOIIBIO
' JeCATUYHBIX ApoOeil u creneHei yncna 10
2 Anrebpanueckue BbIpaKeHUs
[IpuMeHATh TOHATUE CTENEHM C LEIbIM I10KA3aTElIEM, BBIIOJIHAThH
2.1 npeoOpa3oBaHMsl BBIPAKCHUM, COACPXKAIIMX CTEIEHH C IEIbIM
IIOKa3aTesieM
22 BBIMONHATE ~ TOXIECTBEHHbIE  MPeoOpa3oBaHMs  PALMOHAIBHBIX




BBIP@KCHHII HA OCHOBE IMpPAaBUJI JACHUCTBUM HAJ MHOIOWICHAMH U

anredpandecKuMu IpoosMu

2.3

PaCKJ'Ia,I[BIBaTB KBaI[paTHBIfI TpéXLIJ'IeH Ha MHOKHTCJIN

24

[IpumensTh npeoOpa3oBaHUs BBHIPAKEHUIN ISl PEIICHUS PA3TUYHBIX

3a/1a4 U3 MAaTEeMAaTHKHU, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemate JsMHENHBIE, KBaJgpaTHbIE YpPAaBHEHWs U  PALMOHAJIBHBIC
YpaBHEHUS, CBOAAIIMECS K HUM, CUCTEMBI JBYX YPABHEHUU C ABYMs

NEPEMECHHBIMU

3.2

[IpoBoauTh mpoOCTEWIINE MCCIECIOBAHUS YPAaBHEHUHM U  CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TPUMEHEHUEM TIpaduyecKux
IIpe/ICTaBIeHUI (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMaA

ypaBHeHI/Iﬁ peuicHu:Aa, €CJIiu UMECT, TO CKOJIbKO, U HpO‘ICC)

33

[lepexoauth OT crnoBecHOH  (OpPMYNIHpPOBKM 3adadyd K  e€
anredpanvyecko MOJIENM C MOMOILBIO COCTABJIECHUS YPaBHEHUS WIIU
CUCTEMBl YpPaBHEHHH, WHTEPIPETUPOBATh B  COOTBETCTBHH C

KOHTEKCTOM 33a]1a4¥ MOJYyYECHHBIN pe3yJIbTaT

34

[IpuMeHATHh CBOWMCTBA YHCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OIICHKH,
peuiaTh JIMHEMHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CHCTEMBI,
maBaTh  Tpa@UYECKyl0  WUIIOCTPAIIMI0  MHOXKECTBA  PEIICHHI

HEpPAaBCHCTBA, CUCTECMbI HCPABCHCTB

OyHKIUU

4.1

[lonuMaTh ¥ UCHONB30BaTh (PYHKIMOHAIbHBIE MOHATHS M S3BIK
(TepMUHBL, CUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAueHUE
(GYHKIMU 1O 3HAYEHMIO apTyMEHTa, ONpEIeNsTh CBOWCTBA (YHKLUHU

o e€ rpauky

4.2

Ctpouts rpaduku 371eMEeHTapHbIX PYHKINN BUJA:

y=-

kix

X

, Yy =X,y = X3, y = |[x|, onmuchIBaTh CBOMCTBA YMCIOBOW (DYHKIIUU IO €€




rpaduky

9 KJIACC
Koxn .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpoBepseMoro .
o0pa3oBaTeIbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yabTara
1 Yucna v BBIYUCICHUS
- CpaBHuBaTh M YNOPSAAOYMBATH PALMOHAIBHBIE U HMPPALMOHAJIbHbBIE
. qucia
Beimonuare apudmernueckue ASHCTBUS C pallMOHAIBHBIMU YHCIaMH,
1.2 coueTasl yCTHbIE M IMCbMEHHBIE IPUEMBI, BBIIOJIHATh BBIYMCICHUS C
HppalMOHATILHBIMU YU CIIaMU
13 HaxonuTe 3HaueHus CTENEHEH ¢ LENbIMHM II0Ka3aTeas MU U KOPHEH,
' BBIYHCIISTH 3HAYEHUSI YUCIIOBBIX BbIPAXKEHUM
14 OKpyTJsITh NE€HCTBUTENBHBIE YHCIIA, BBIOIHITh IPUKHUIKY PE3yJIbTaTa
. BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAXKEHUN
2 YpaBHEHMSI U HEPABEHCTBA
51 Pemarp uMHENWHbIE W KBajpaTHblE ypaBHEHUS, YpPaBHEHUS,
. CBOJIAIIUECS K HUM, IPOCTENIIINE TPOOHO-pAllMOHANIbHBIE YPaBHEHHUS
Pemarp cuctemsl AByX JUHEHHBIX YPaBHEHUN C JBYMsI IEPEMEHHBIMU
2.2 U CHUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SABIISIETCS
JINHENHBIM
Pemate TekcTOBBIE 3aMaun alreOpandecKuM CIIOCOOOM C TTOMOIIBIO
2.3 COCTaBJICHUS] YpaBHEHHsS] WJIM CHCTEMbI JIBYX YpPaBHEHHMH C ABYMS
NIEpEMEHHBIMU
[IpoBomuTe mpocTEWIINE WCCIEIOBAaHUS YpPAaBHEHUH U CHUCTEM
54 ypaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpapHuuecKux
‘ IIpeICTaBICHUN (HallpuMep, yCTaHaBIUBaTh, UMEET JIN YPAaBHEHHUE WU
crcTeMa ypaBHEHUI peleHus, eClii UMEET, TO CKOJIBKO)
55 Pemlate  jMHEHHBIE  HEPABEHCTBA, KBAJApPAaTHBIE  HEPABEHCTBA,

n300paXkaTh pelIeHHe HEPABEHCTB Ha YHCIOBOW MPSIMOM, 3alHUChIBATh




PEIICHUE C IIOMOIIIBIO CUMBOJIOB

2.6

Pemrate cucTeMbl JIHMHEHHBIX HCPaBCHCTB, CHCTCMbl HCPABCHCTB,
BKIIIOHAIOUME KBaApaTHOC HEPaBCHCTBO, 1/1306pa>1<aTb pEIICHUE
CUCTCMbI HCPABCHCTB Ha YHUCI0BOM pr[MOfI, 3aIUMCbIBaTh PCUICHUEC C

IIOMOIIBIO CMMBOJIOB

2.7

Hcnons3oBaTh HCPaBCHCTBA IIpH PCIICHHUU Pa3JIMYHBIX 3aaa4

OyHKIUU

3.1

Pacmio3nasarth GyHKIIH M3YYEHHBIX BHIIOB. IToxa3eiBaTh
CXEMaTHUYECKH PacIoIOKEHUE Ha KOOPJIMHATHOH IJIOCKOCTH rpaduKoB
¢dbynkuuit Buna: y=kx, y=kx+b, y=~k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03()(PUIIMEHTOB, OIMCHIBATH CBOMCTBA (PYHKIIUH

3.2

[Toka3pIBaTh CXEMaTHYECKM PpACIOJIOKEHHWE Ha  KOOPIMHATHOM
TUTIOCKOCTH TpaduKoB (GyHKIWH Buaa y = VX, y = [X| U OmHCHIBAaTh

cBoiicTBa (pyHKUIMMH

33

Crpoutp u wu300paxkarb CXeMaTH4EeCKH TIpaduKu KBaIPATUYHBIX
(GyHKIMH, oONMChIBaTh CBOMCTBA KBaApPaTUYHBIX (YHKIMH MO HX

rpaduxam

34

PacnioznaBath KBajpaTH4Hyl0 QYHKIUIO MO (Qopmyse, HPUBOIUTH
IpUMEpbl KBaJpPaTHUUHBIX (DYHKIUI M3 peasbHOW XU3HH, (U3MKH,

rE€OMETPHUH

ApI/I(l)MeTI/ILIeCKa}I 1 TrCOMETPHUYICCKAA IMPOTpeCCUU

4.1

Pacrnio3HaBath apupMeTHUYECKYI0 U T€OMETPUUECKYIO MPOrPECCHH MPH

Pa3HbIX crocodax 3aaaHusd

4.2

BBINONHATE BBIUMCIEHUS C HUCMOJNb30BaHUEM (QOPMYNl n-TO UJIEHA
apu(pMeTHUECKOW U TeOMETPUYECKON NMPOrpeccHii, CyMMBbI MEPBBIX N

YJICHOB

4.3

I/I306pa>1<aTL YICHBI MMOCICAOBATCIBbHOCTH TOYKAMHU Ha KOOpI[PIHB.THOfI

IIJIOCKOCTH

4.4

Pemiate 3amaun, CBSI3aHHBIE C YHUCIOBBIMH IOCJIEI0BATENLHOCTSIMU, B
TOM 4HCI€ 3aJadydl U3 peaJbHOW JKM3HH (C HCIHOJIb30BAaHUEM

KaJIBKYJIATOPA, MU(PPOBBIX TEXHOJIOTUH)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Yucna v BIYMCICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEX0] OT OAHOM (OpPMBI 3arUCH
1.1 npobeit x apyroi. IloHsATHE palMOHAIBHOTO 4YHCIA, 3allCh, CPaBHEHUE,
YHOPSAAOYMBAHUE PALIUOHATIBHBIX YUCEI
1o Apudmernueckue IeMcTBUS ¢ pallMOHAIBHBIMU YuciiaMu. Pemenue 3amgay u3
' pearbHON MPaKTUKU Ha YacTH, HA IPOOH
13 CreneHb C HaTypaJlbHbIM IIOKa3aTejeM: OIpeleleHne, npeoOpa3oBaHUE
' BBIPa)KEHUI Ha OCHOBE OIpEIeNIeHNs, 3aUCh OOJIBIINX YUCEell
14 [TponieHTHI, 3amUCh MPOLEHTOB B BHUJE IpoOM M JpoOM B BUJAE NPOLICHTOB.
' Tpu OCHOBHBIE 33/1a4 HA MTPOLIEHTHI, PEILIEHUE 331a4 U3 PEaTbHOU MPaKTUKH
s [IpumeHeHrne TNPU3HAKOB  JEIMMOCTH, Pa3JIOKEHHE Ha  MHOXKUTEIH
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBUCMMOCTH, B TOM 4YHciae TnpsMas U oOpaTHas
' PONOPLUOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKeHHs
)1 IlepemeHHbIE, YHCTOBOE 3HAYEHUE BBIPAKEHUS C EPEeMEHHOM. JlomycTumeble
' 3HAUEHUS IEPEMEHHBIX
55 [IpencraBieHre 3aBUCHMOCTH MEXIy BEIHYMHAMH B BUIEC (OPMYIIHI.
' Beraucnenns no gpopmynam
53 [IpeoOpazoBanne  OYKBEHHBIX  BBIDQKEHHUH, TOXJAECTBEHHO  pPaBHbIE
' BBIPAXKECHUS
24 CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTEIEM
5 s OpHowieHbl 1 MHOrouneHsl. CteneHb MHOrowieHa. Clio)kKeHUE, BBIUUTAHUE,
' YMHOXXEHHE MHOTOYJICHOB
o6 @opMyiIbl COKPAaIEHHOIO YMHOKEHUS: KBaJpaT CyMMBbI M KBaJIpaT pa3HOCTH.
' ®opmyna pa3HOCTH KBapaToB. Pa3noxeHne MHOTOWIEHOB HA MHOKUTEIH
3 YpaBHeHUs




VYpaBHeHUe, KOpEHb YypaBHEHHUs, IpaBWwia NpeoOpa3oBaHUS YpaBHEHUS,

> PaBHOCUJIBHOCTb YPaBHEHUU
39 JluHeitHoe ypaBHEHHME C OJHOW MEPEMEHHOW, YUCIO KOPHEH JIMHEHUHOTO
. YpaBHEHUS, PELIEHUE JINHEUHBIX YPaBHECHUI
13 CocraBieHne ypaBHEHUI 10 YCJIOBHUIO 3a/1aud. PelieHue TEeKCTOBBIX 3a4ay C
' MIOMOILBIO YPABHEHUI
34 Jlunelinoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €ro Trpaduk
Cucrema JByX JIMHEWHBIX YpPaBHEHUW C JABYMs NEpEeMEHHbIMU. PereHue
3.5 CUCTEM YpaBHEHMH criocoOOM MOACTaHOBKH. lIpuMepsl perieHus: TeKCTOBBIX
3a/1a4y C MOMOUIBIO CUCTEM YpPaBHEHUU
4 Koopaunats! u rpaduku. OyHKimm
4.1 Koopaunara Touku Ha npsiMoi
42 YucnoBble NpOMEXYTKU. PaccTosiHue MexXay AByMsl TOUKAMH KOOPAMHATHOU
' IPSAMO
43 [IpssmoyronbHas cucrema koopauHat, ocu Ox u Oy. AGciucca U OpUHATA
' TOYKHM Ha KOOPJIMHATHOM TJIOCKOCTH
44 [Tpumepsr TpadukoB, 3amaHHbIX Qopmynamu. UTeHue rpaduKoB pearbHBIX
' 3aBUCHMOCTEN
4.5 [Tonstue pynkuunu. 'paduk pynxnun. CroiicTBa pyHKUIMN
4.6 Jluneitnas @ynkuus, e€ rpaguk. I'papuk pyHKIuM y = [X|
47 I'papuyeckoe pemieHHe JUHEHHBIX YpaBHEHUH M CUCTEM JIMHEHHBIX
' YpaBHEHUU
8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCTICHUS
L1 KBanpatusiit kopenb u3 uyucna. IloHstue 00 HppalMOHAIBHOM YHCIIE.
' JlecsiTuuHbIe TPUOTMKEHUS UPPATMOHATEHBIX YHCET
CroiicTBa apudMETHYECKHX KBAIPATHBIX KOPHEH W HX MPUMEHEHHE K
1.2 peoOpa30BaHUI0 YUCIIOBBIX BHIPAKCHHUH U BBHIYUCICHUSIM. J[eHCTBUTEIbHbBIE
yucna
1.3 CreneHb ¢ 1enbIM MokaszaTesieM u €€ cBoiicTBa. CTaHIapTHAs 3alKUCh YUCa




AnreOpanuecKre BbIpaXKeHUs

2.1 KBanpaTHblii TpEXWIIEH, pa3i0KEeHUE KBAAPATHOTO TPEXWICHA HA MHOXKUTEIN
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO alnredpandeckoi 1poou
2.3 CrnoxeHue, BBIYUTAaHHE, YMHOXKECHHE, JIETICHUE alNre0pandeckux Ipoodei
24 PannonanbHble BBIpayKEHUS U X IIPe0Opa3oBaHue
3 VYpaBHEHUSI U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHUH, CBOAAINUXCA K IMHEHHBIM U KBaPATHBIM
33 IIpocreiinue ApoOHO-paLlMOHATIbHbBIE YPAaBHEHUS
I'paduueckas uHTEpHpeTalus ypaBHEHUN C ABYMS NEPEMEHHBIMU U CHUCTEM
34 JIMHEWHBIX YPAaBHEHUH C JBYMs IlepeMeHHbIMU. [IprMepsl pemenus cucrem
HEJIMHEWHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU
3.5 Pemienue TekcTOBBIX 3a/1au aJIreOpanyeckuM crocoOom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTb HEPABEHCTB
3.9 JIuHelHbIe HEpaBEHCTBA C OJHON EPEMEHHOI
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM
4 OyHKIIUU
41 [Tonsitne ¢ynkmuu. OOMacTh OMNpEeNeNeHus W MHOXKECTBO 3HaYeHU
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN
4.2 I'padux ¢pynkuuu. UreHre cBOMCTB GyHKIMU 1O €€ rpaduKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOUIUX PeaTbHbIE TPOLIECCHI
44 OyHKIIUY, OMUCHIBAIOIIME TMPSAMYI0 U OOpaTHYK IPONOPLUOHAIbHbIE
' 3aBHUCHUMOCTH, UX TpapuKu
4.5 @yHKIUU y =x7, y = x°
4.6 Oynknuu y = [x, y = |x]|
4.7 I'paduaeckoe pereHne ypaBHEHUH U CUCTEM YPaBHEHHM

9 KIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUSA

1 Yucna v BBIYKCICHUS
. PanonanbHble  ynciia, UppalMOHAIbHBIE 4YHCIIA, KOHEYHbIE M OECKOHEUHBIE
' JECATHYHBIE JPOOH
MHOeCTBO IeHCTBUTENBHBIX YHCEN, IEHCTBUTENbHbIC YHCiIa Kak OECKOHEUHbIE
15 JecATUYHbIe ApoOu. B3auMHO 0JTHO3HAYHOE COOTBETCTBUE MEXYy MHOKECTBOM
' JIEMCTBUTEIIbHBIX YHCE U KOOPAUHATHOU NpsIMON. CpaBHEHHUE AEHCTBUTENBHBIX
qucen
1.3 Apudmerndeckue AeUCTBUS C ACUCTBUTEILHBIMHU YUCIAMU
W3mepenusi, mpubImKkeHus, oueHKu. Pasmepsl 00BEKTOB OKPYXAIOIIEro MUpa,
L4 JUIMTETILHOCTh TPOIIECCOB B OKpyxkaromeMm wmupe. [IpubnuxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOImkenusd. Oxpyriaenue uucen. [lpukuaka u oneHka
pPEe3yNbTAaTOB BBIUUCICHUN
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 YpaBHEHHUS C OJHON ITIEPEMEHHON
2.2 JInneitHoe ypaBHeHue. Pemenue ypaBHEeHUH, CBOASAIINUXCS K TUHEUHBIM
2.3 KBagparHoe ypaBHeHue. Penienne ypaBHeHUN, CBOAAIIMXCS K KBaIpaTHBIM
04 buxBanpatHoe ypaBHeHue. Ilpumepbl pelleHHs YpaBHEHMM TpPETbed W
' YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HA MHOKHUTEIN
2.5 Pemenne npo6GHO-paliOHaIbHBIX YPaBHEHUN
2.6 CucreMsbl ypaBHEHU
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM AByX JTMHEWHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU
29 Pemenne cucreM NByX ypaBHEHHH, OJHO W3 KOTOPBIX JIMHEHHOE, a JIpyroe —
' BTOPOM CTEIEHU
2.10 I'padpuaeckast uHTEpIpETALINS CHCTEMBI YPAaBHEHUH C ABYMSI TIEPEMEHHBIMH
2.11 Pemenne TekCTOBBIX 337124 anreOpandecKuM CrocoooM
2.12 UucnoBble HEPABEHCTBA U MX CBOMCTBA
2.13 Pelienne TMHEWHBIX HEPABEHCTB C OJHON NEPEMEHHOMN
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OJIHOM EPEMEHHOM
2.15 KBaapatHbie HEpaBeHCTBA
2.16 I'paduueckass wHTEpHpeTanis HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS




MNEPCMCHHBIMU

3 OyHKIMU

31 KBagpatnunas ¢ynkuus, e€ rpaduk u cBoiictBa. Ilapaboma, KOOpAMHATHI
' BEPILKHBI MTapaboibl, OCb CAMMETPUHU apaboIbl

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

33 ['paduku pynkuuit y=k/x, y = x* 1 ux cBoiicTBa

34 I'paduku pyHKIMI , 1 KX CBOMCTBA
4 YucioBble OCIE0BATENBHOCTH

i1 Omnpenenenne U crocoObl 3aJaHUsl YUCIOBBIX MOCJEI0BAaTENIbLHOCTEH. 3a1anue
' MOCIIEI0BATEIFHOCTH PEKYPPEHTHOM (hOopMyIIoi U GopMyIIoi n-To YieHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apupMETHUECKOH
' IIPOTrPECCUH, CYMMBbI IIEPBBIX 71 YWICHOB

43 I'eomerpuueckas mnporpeccusi. @DPopMmysibl 7-r0O  WI€Ha T'€OMETPUYECKOM
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YWICHOB

4 N300paxeHne 4YIEHOB apU(PMETHUECKOH M TIeOMETPUYECKONH Mporpeccuit
' TOYKAMHU Ha KOOPJAWHATHOW IUIOCKOCTH. JINHEHHBINA U SKCITIOHEHIIMAIBHBINA POCT

4.5 CIokHBIE IPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeGOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOW 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI0
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOYKECTBO,
OlepallM¥ HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IIOHATUAMM:
rpad, cBS3HBIN rpad, AEpeBO, MUK, MPUMEHSTh UX MPH PEUICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe MnpecTaBlIeHue MHOXKECTB
JUIsl OTIMCAHMS PEAIBHBIX IPOLECCOB U SIBJICHMM, IIPU PELICHUH 3334

u3 Apyrux y‘IC6HBIX npeaMCETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb HCTHHHBIC UM  JIOXKHBIC
BBICKA3bIBaHHUA, TPHUBOAUTH IIPUMCPBI U KOHTPHIPHUMEPBI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKQ3bIBaHUH

YMeHue ornepupoBaTh MOHSATHSAMHU: HAaTypadbHOE YHCIIO, TPOCTOE M
COCTaBHOE YHCIO, JEIUMOCTh HATYpPaJbHBIX YHUCEN, MPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJIh YHCJIa, OOBIKHOBEHHAas ApOoOb M
JecsTHYHas OpoOb, CTaHIAPTHBIA BUJ YHCIA, PAllMOHAIBHOE YHCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOIHATH JEHUCTBUS C  YHUCIAaMH, CpaBHUBATh U
YIOPSIIOYMBATh YWCA, TPEACTABISITH YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKPYIJIATH YHUCJIA; YMEHHUE JeNaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTeneHu
Oosbllle €AMHUIBI, YMEHHME BBINOIHATH PACYETHI O (QOpMyNaM,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAllMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSMH, PA3I0KEHHE MHOTOYJIEHAa Ha MHOXKUTENH, B
TOM YHCJIE C MCIOJIb30BaHUEM (QOPMYJI Ppa3HOCTU KBaJApaToB U

KBaJpaTa CyMMBI U Pa3HOCTH

YMenune OoneprupoBaTh NOHATUAMU: YUCIOBOC PAaBCHCTBO, YPABHCHUC C




OJHOM IIEPEMEHHOM, 4YHUCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJpPATHBIC YpPaBHEHUS,
JIpOOHO-pallMOHATILHBIE YPaBHEHUSI C OJHOM IMEPEMEHHOM, CHUCTEMBbI
JBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJIE MPU PELIECHUHN 33134 U3 IPYrux MpeaMeTOB
U TMPAKTUYECKUX 33Ja4; YMEHUE HCIIOJIb30BaTh KOOPJIMHATHYIO
MPSAMYIO ¥ KOOPJIWMHATHYIO IIJIOCKOCTh IS M300paKCHHsS PEIICHUI

ypaBHeHHﬁ, HCPABCHCTB U CUCTCM

YMeHue onepupoBaTh MNOHATUAMU: QYHKIMS, rpaduK QYHKIMU, HYIU
¢byHKLUY, IPOMEXKYTKU 3HAKOMOCTOSHCTBA, IPOMEXYTKU
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE M HAUMCEHbBIIEEC 3HAYCHUS
GbyHKIMN; yMeHue OIIepUPOBAThH HOHATUSMHU: npsMas
PONOPLMOHAIBHOCTh, JUHEWHas (QYHKIUSA, KBaJpaTu4yHas (QyHKIMS,
oOpaTHas TPONOPIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUTH IpapuKu GYHKLUH, UCIIOIB30BaTh IpadUKU AJIS ONpeIeIICHUS
CBOMCTB MPOIIECCOB U 3aBUCUMOCTEH, Ul pelIeHMs 3ajad U3 APYTrux
y4EOHBIX TpEJAMETOB U peaJbHOW JKM3HHU; YMEHHE BbIpaXXaTh

dhopmynaMu 3aBUCUMOCTH MEXIY BETUINHAMU

YMenmne ONneprupoBaTh IIOHATHUSAMMU. II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMETpUYecKas  IPOrpeccHH;  yMEHHue
HCIOJIb30BaTh CBOMCTBA MOCIEA0BAaTENbHOCTEH, (HOPMYNIBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3ajad, B TOM 4YMCIe 3a/1ad U3 JIPYTux

Y4eOHBIX TIPEIMETOB U PEATHHOU KU3HHU

YMeHue pemars 3a7aud pa3HbIX TUIMOB (B TOM YHCIE HA TPOIEHTHI,
IO ¥ 4YacTH, JBUXKEHHE, paboTy, IIEHy TOBAapOB H CTOMMOCTH
TTOKYIIOK W yCITyT, HAJIOTH, 33J1a4d U3 00JIACTH YIPABJICHUS TUYHBIMH U
ceMeHbIMM  (UHAHCAMH); YMEHHE  COCTaBIIATH  BBIPAXKCHUS,
YpaBHEHHUs, HEPABEHCTBA W CHUCTEMBl [0 YCJIOBHUIO 3aJIauH,
WCCIIeIOBATh MOJIYUEHHOE PEIIEHHE W OIEHUBATh MPaBAONOI00HOCTh

MOJIyYEHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh MOHATUAMU: GUTypa, TOUKA, OTPE3OK, Mpsimas,
Jy4, JIOMaHasi, yroj, MHOTOYT'OJIbHHUK, TPEYTOJIbHUK, paBHOOEIPEHHbIH
U PAaBHOCTOPOHHUHN TPEYTrOJbHUKH, MPSMOYTOJIbHBIA TPEYrOJbHUK,

Me/raHa, OMCCEKTpUca M BBICOTA TPEYrOJbHMKA, YETHIPEXYTOJIBHUK,




napajuiesiorpaMMm, pom0, HIpSIMOYTOJIBHHMK, KBaJparT, Tpamnenus;
OKPY>KHOCTb, KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢burypamu; ymMeHue pemarhb 3aJauyd, B TOM YHCJIE U3 MOBCETHEBHOM
KU3HU, Ha HAXOXKJIEHUE I€OMETPUYECKHX BEINYUH C IPUMEHEHUEM

M3YYEHHBIX CBOMCTB GUryp u (hakToB

10

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYrOJIBHUKOB; IapalIe]IbHOCTh U IEPHEHIUKYIAPHOCTh IIPIMBIX,
yroan MeXAy IpsMbIMH, IIEPIECHIUKYISAP, HAKIOHHAs, IIPOEKIUS,
nojxobue ¢puryp, noJo0HbIe TPEYTOJIbHUKH, CUMMETPUS OTHOCUTEIHLHO
TOYKM M MNPAMOW; YMEHHE DPACIIO3HABAaTh PAaBEHCTBO, CUMMETPHUIO U
nojxobue ¢uryp, napamieNbHOCTh U NEPHEHIUKYIIPHOCTh NMPSMBIX B

OKpY’KaoIlleM MUpe

11

YMeHue onepupoBaTh IOHSTUAMM: JUIMHA, PAcCTOSIHUE, YIroj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IUIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE HpUMEHATh (OopMyabl TepuUMeTpa U IJIOUIaU
MHOT'OYI'OJIbHUKOB, JJIMHBI OKPY)KHOCTH W IUIOIIAIM Kpyra, oObema
MPSIMOYTOJIBHOTO TapaJUIeNENUIea; YMEHUE INPUMEHATh NPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOLICHUS IS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, TIomaae

12

YMenue wuzo0paxarb IUIOCKHE (UIYyphl W UX KOMOMHAIWH,
IIPOCTPAHCTBEHHBbIE (UTYpbl OT pPYKH, C TOMOIIbIO UYEPTEKHBIX
WHCTPYMEHTOB U JJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIH

CHUMBOJIbLHOMY OITMCAHUTO

13

YMmenue OIICpHUPOBATH INOHATHUAMMN: IpsAMOYTOJIbHaA cucrema
KOOpAHHAT, KOOPAWHAThI TOYKHU, BCKTOD, CymMmMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC ITPONU3BCACHUC BCKTOPOB;,
YMCHHUEC HCIOJb30BATE BCKTOPBI M KOOPAWHATHEI I NPCACTABICHUS
JaHHBIX W PCIICHHUA 3ada4, B TOM YHCIIC U3 JPYIrux y‘-Ie6HLIX

MPEIMETOB U peIbHOMN )XKU3HU

14

YMeHHe OmnepupoBaTh IMOHATHUSMH: CTOJIOMKOBBIE U  KPYTOBBIC
auarpamMmbl,  TaOmUIBL, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJIbIlIce W HAaWMEHBIIIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;

YMEHUE  U3BJCKaTb, HWHTEPIPETUPOBATH M  MPeoOpPa3OBBIBATH




uHpOpMAIMIO, TPEJICTaBICHHYI0 B Ta0iMIAaX M Ha JUarpaMmax,
OTPa)KAIOILYK0 CBOMCTBA M XapaKTEPUCTUKHU pPEaJbHBIX IPOLECCOB U
SBJICHUM; yMEHUE pacllO3HaBaTb H3MEHYMBBIC BEIUMYMHBI B

OKpY’KaroIllleM MUupe

15

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMNBIT (CITy4alHBIN
OKCIIEPUMEHT), JJIEMEHTapHOE COObITHE (JIEMEHTApHBIN HMCXOJ)
CIIy4alflHOTO OIbITA, CIy4alHOE COOBITHE, BEpPOSITHOCTH COOBITHS;
YMEHHE HAXOAWTh BEPOATHOCTH CIIYYaWHBIX COOBITUNA B ONBITaX C
PaBHOBO3MOXKHBIMHU 3JIEMEHTapPHBIMU COOBITHSIMH; YMEHHE pEelIaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Iepedopa W C HCIOJIb30BAaHHEM
MpaBWjia YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH peabHBIX
COOBITUN M SIBIGHWUH, NMOHUMATh POJb MPAKTUUECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHM B OKpYXaloIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

16

YMmenue BBI6I/IpaTB HO)IXOI[HIJ_[I/II\/'I I/I3y‘IeHHBII>'I METOA JIA PCHICHUSA
3aaa4yv, NPUBOAWUTHL NPUMEPLI MATEMATHUYCCKHUX SaKOHOMepHOCTeﬁ B
IpUpoOAC U KU3HHU, PACIIO3HABATH IPOABJIICHHUEC 3aKOHOB MATCMATHUKHU B
HUCKYCCTBC, OIMCBIBATH OTACJIBHBIC  BBIAAKOIIHUECCA  PE3YJIbTATHI,
MOJIYUYCHHBIC B XOJ€ PAa3BUTHA MATCMATHKW KAaK HAYKH, HNPUBOAWUTH
MMPpUMEPBI MATCMATUYCCKHUX OTKpLITI/II\/'I " UX aBTOPOB B OTE€YECTBEHHOM

Y BCEMHPHOU UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 Yucna u BBIYUCIICHUS

1.1 Hatypanbnblie u nienble uncia. [Ipu3Haku AeIMMOCTH LEbIX YUCE

- OOBIKHOBEHHBIE W JIECATHYHBIE  JAPOOHM,  MPOLEHTHI, OECKOHEUHBIC
' NePUOANYECKHE TPOOH

13 Panmonaneubie  uucna. ApudMeThueckre ONepalvu ¢  palrdoOHATbHBIMU
' YUCIAMU

14 HelictButenpHble uncia. ApuMeTHUYECKHE OINepanud ¢ JACUCTBUTEIHHBIMU
' YUCIAMHU

s [Ipubmx€HHbIE BBIYUCICHUS, TPaBUJIA OKPYIJIEHUSA, NPUKUIKA M OICHKA
' pe3ynbTaTa BIUMCICHUN
2 Anrebpanyeckue BbIpaKeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMHU )

55 Crenenb ¢ uenbiM mokasareneM. CTENeHb C palMOHAJIbHBIM I1OKa3aTesIeM.
. CgoiicTBa cTeneHn

2.3 MHorousIeHBI

24 Anrebpanueckas 1poob

5 s Apudmernueckuit KOpEHb HaTypajabHON CTEIIECHHU. HenictBus c
' apuMeTHIECKUMHU KOPHSIMH HAaTypaTbHON CTETICHH
3 YpaBHEHUs 1 HEpABEHCTBA

- [lenbie u apoOHO-panMOHaANbHBIE YypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
. yYpaBHEHUN

1s [lenbie u npoOHO-paloHaIbHble HepaBeHCTBA. CHCTEMbl U COBOKYIHOCTH
' HEPaBEHCTB

33 Pemienne TeKCTOBBIX 3a/1a4
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeNbLHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEILHOCTEHN




Apudmernueckass u reomerpuyeckas mnporpeccud. Dopmyna  CIOKHBIX

4.2
IPOLIEHTOB
5 DOyHKIHUH
Oyukus, cnocodbl 3amanus ¢QyHkun. [paduk  PyHkmum. OOnacTh
OIpe/ieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pyHkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOIOCTOSAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKUMH. MakcuMymsl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHUE (YHKIMM Ha
IIPOMEXKYTKE
6 KoopauHatsl Ha IPSIMON U IIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTYpHI 1 UX CBOICTBA
7.2 TpeyronbHUK
7.3 MHOroyronbHuKH
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenne reoMeTpu4ecKux BEITMYHH
7.6 BexkTops! Ha TIII0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEeHb: yUeOHUK; 15-¢ u3nanue,
nepepaboTtanHoe, 7 knacc/ MaxkapsraeB F0.H., Munmtok H.I'., Hemmkos K.W. u
ap.; nox penakuuent TensikoBekoro C.A., AKIIMOHEPHOE 00111€CTBO
«3narensctBo «IIpocBemienue»

» Maremartnka. Anredpa: 8-it kimacc: 6a30BbI YPOBEHB: YUSOHUK; 16-¢
u3aanue, nepepadorannoe, 8 kinacc/ MaxkaperueB FO.H., Munaioxk H.I'.,
Hemkos K.W. u ap.; nox penakumen Temakorckoro C.A., AKIImoHEepHOE
obmectBo «M3aatenbcTBo «IIpocBemenue»

 Anrebpa, 9 kiacce/ MakapsiueB FO.H., Munmiok H.I'., HemixkoB K.U. u ap.;
nof penakuuent TensakoBckoro C.A., AkiinoHepHoe o01iecTBo «M31aTenbCcTBO

«HpOCBGIHeHI/IC»

METOINYECKHUE MATEPHUAJIBI JIJIAA YYUTEJIA

Meroaunueckue pekoMeHnanuu. 7-9 kinaccol (k yueoHuky Maxkapsruea 1O. H.
uaip.)
MakapsiueB FO.H., Munatok H.I'., Hemkos K.W. u np./ Ilox pen.

Tenakosckoro C.A.
IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://vpr.sdamgia.ru/
https://oge.sdamgia.ru/
https://resh.edu.ru/
https://fipi.ru/
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