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HOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBJIsIeTCS OAHMM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro oOpa3oBaHMsA: OHA
o0ecrieuynBaeT U3yuyeHHe IPYTUX TUCIHIUINH, KaK €CTECTBEHHO-HAyYHOTO, TAK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOAUMO IS TIPOJIOJKEHUST 00pa30BaHMsI U B TIOBCEHEBHOW KHU3HH.
PasButne y o0OydYarommxcss Hay4dyHbIX TIPEACTABICHUNH O TIPOMCXOXKICHUM M CYIIHOCTH
anreOpanyeckux alOcTpakuui, crnocobe OTpakeHHs MaTeMaTUYeCKONl HayKoW SBJICHUH U
IPOIIECCOB B TPUPOAEC M OOLIECTBE, POJU MATEMaTHUYECKOTO MOJCIMPOBAHUS B HAYYHOM
MO3HAHUU M B NPAKTHKE CIOCOOCTBYET (OPMHPOBAHMIO HAYYHOTO MHUPOBO33PEHUS M KAyeCTB
MBIIUICHUS, HEOOXOAMMBIX JUIs aJanTalid B COBPEMEHHOM ImudpoBoM oOmiectBe. M3ydeHne
anreOpbl 00eCTIieunBacT pa3BUTHE YMEHHS HAOJIIOIaTh, CPABHUBATH, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KpPUTHYHOCTH MBIIIJICHUS, CIOCOOHOCTH AapryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM
JIECTBUSL U BBIBOABI, (OPMYIHPOBATH yTBepKIeHHS. OcBOCHHE Kypca anreOpbl 00ecTieunBacT
pa3sBUTHE JIOTMUECKOTO MBIIIJIEHUS OOYYaIOUIMXCSl: OHU HCHOJB3YIOT JEAYKTHBHBIE U
MHIIYKTUBHBIE PACCyXJIEHUs, 0000IIeHNEe U KOHKPETH3aIMio, adCTparupoBaHWEe W aHAJIOTHIO.
OO6yuenue anreOpe mpeanoyiaraeT 3HAYUTEIBHBIA OO0BEM CaMOCTOSTEIBHOW IEITEIBHOCTH
oOyyaromuxcs, IO3TOMY CaMOCTOSITEIbHOE pELICHHWE 3ahad  SBIAECTCS — peanu3anueit
JeSITETFHOCTHOTO TIPUHITAIIA O0YJIEHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «AjreOpa» Ijisl OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEP)KaTEeIIbHO-METOAMYECKue JuHuM: «Yucna u
BBIYUCIICHUS», «ANTeOpandecKue BBIPAKCHUSN», «YPABHEHHS M HEPABEHCTBAY, «DYHKIUW.
Kaxxnas U3 3THX colepiKaTeIbHO-METOAMYECKUX JIMHUN pa3BUBACTCS HA MPOTSHKECHHU TPEX JIET
U3yYeHHs Kypca, B3aMMOJCHUCTBYS C APYIMMH €T0 JUHUSAMHU. B Xo1e n3yueHus: yueOHOro Kypca
00yJaroImUMCs IPUXOAHUTCS JIOTHIECKH PAcCYKAATh, HCIIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M € 3TUM B IporpaMMy y4eOHOTO Kypca «Anredpay BKIIFOYCHBI HEKOTOPHIC OCHOBBI
JIOTHKH, TPEICTAaBICHHBIE BO BCEX OCHOBHBIX pa3/eliax MaTeMaTHYeCKOro oOpa3oBaHUS H
CHOCOOCTBYIOIIME OBJAJICHUIO OOYYAIOUIMMHUCS OCHOB YHUBEPCAIBHOTO MATEMAaTHYECKOTO
a3bika. ComepKaTeIbHON U CTPYKTYPHOU OCOOEHHOCTBIO Y4eOHOTro Kypca «Anredpa» sBiseTcs
€Tr0 MHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne nuHHA «YWcna W BBIYUCICHUS» CIY’)KUT OCHOBOW JUISl JTAJbHEHIIETO
M3YYEHHUs] MAaTEeMAaTHUKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYAIOIIMXCS JIOTMYECKOTO MBIIIICHHS,
(OpMHUPOBAHHIO YMEHHSI IOJB30BATHCS AITOPUTMAMH, & TaKXKe MPUOOPETECHHIO MPAKTUYECKHX
HaBBIKOB, HEOOXOJUMBIX JIJISi MMOBCETHEBHOHN KM3HH. Pa3BUTHE MOHATHSA O YHCJIE Ha YpPOBHE
OCHOBHOTO 00IIlero o0pa3oBaHMs CBSI3aHO C PAIMOHAIBHBIMH U HPPALMOHAIBHBIMH YHCIIAMH,
(hopMHpOBaHHUEM TPEICTABICHUH O NEHCTBUTEIHLHOM YHCIE. 3aBEpIICHUE OCBOCHHUSI YUCIOBOM
JMHUHA OTHECEHO K CpelHEMY o0IieMy 00pa30BaHUIO.

Conmepxkanue JByX anreOpaMdeckux JHMHUH — «AnreOpaldeckue BBIPAKCHUS» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOYYaIOLIMXCS
MaTeMaTU4YeCKOro armapara, HEOOXOIUMOIO /s peIIeHUs 3aJad MaTeMaTHUKH, CMEKHBIX
MIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 00IIEro 0Opa3oBaHHS
y4eOHBIi ~ MaTepwaja TPYNIUPYETCS  BOKPYr  PAllMOHATIBHBIX  BBIPOKEHWH.  Anredpa
JIEMOHCTPUPYET 3HAUEHUE MATEMATUKU KaK sI3bIKA JJIsI IOCTPOSHUS] MaTEMAaTUYECKUX MOJETCH,
OTIMCAaHMS TPOIECCOB U SBICHUH peabHOTO MHpa. B 3amaun o0ydeHus anredpe BXOAAT TaKKe
JaNbHEHIIee pa3BUTHE aNTOPUTMHYCCKOTO MBIIDIICHUS, HEOOXOAMMOT0, B YAacCTHOCTH, IS
OCBOCHHMSA Kypca HWH(POPMATUKHA, W OBJAJCHHWE HABBIKAMH JICAYKTUBHBIX PAaCCYKICHUH.



[IpeoOpazoBanne CUMBOJBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaXEHHsI, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Copepxanne  (QyHKUMOHAJIBbHO-TpadUUECKOW JIMHMM  HALEIEHO Ha  IOJy4eHHe
o0ydaromuMucs 3HaHUN O QYHKIMAX KaK BaKHEHIIeH MaTeMaTUYECKON MOAETH ISl ONMUCAHUS
W HCCIIEIOBaHUS Pa3HOOOPA3HBIX MPOIECCOB M SIBICHWN B TIpupoae W obmecTtBe. M3ydyeHue
Marepuaga CIOCOOCTBYET PAa3BUTHIO Yy OOYYaIOIIMXCS YMEHHS MCIIONb30BaTh pa3IUyHbIC
BBIpa3UTENIbHBIE CPEJCTBA S3bIKA MATEMAaTHKH — CIIOBECHBIE, CHMBOJIMYECKHE, TpaduuecKue,
BHOCHT BKJIJ] B ()OPMHPOBAHHUE MPEJICTABICHUIA O POJIM MATEMATUKU B Pa3BUTHU IWBUIIH3AIAN
U KYJIbTYpPBI.

CornacHo ywyeOHOMYy IulaHy B 7-9 Kkjaccax usydaercs Y4eOHBIH Kypc «Aunrebpay,
KOTOpBI BKIIIOYAET CIEAYIOUIME OCHOBHBIE pa3lielibl cojepkaHus: «Yuciaa U BBIUUCICHUS,
«AnreOpanueckue BRIpKEHUSNY, «Y paBHEHUS H HEPaBEHCTBAY, «DyHKITUI.

Ha m3yuyenne yuebHoro xypca «Anredpa» orogutcs B 9 kiacce — 136 yacoB (4 vaca B
HEJIETIO).



COJEP)KAHUE OBYYEHUA
7 KIIACC

Yuciia 1 BBIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE W JAECATUYHBIC, MEPEX0J] OT OAHOH (Gopmbl 3ammcu Apodel K
npyroi. IloHsTHE panMOHAIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIOPSAJOUYNBAHNE PALMOHAIBHBIX
gucen. ApudMeTHuecKkue IeHCTBHS ¢ pallMOHAIBHBIMU YMCIaMU. PemieHue 3amad u3 peaabHOR
MIPaKTUKU Ha YacTH, Ha APOOHU.

CreneHb ¢ HaTypaJbHBIM IOKa3aTelieM: ONpeJesieHHe, MpeoOpa3oBaHue BBIPAKEHUH Ha
OCHOBE OINpeAeIeHHs, 3aiCh 00IbINX uncen. [IpouenTsl, 3anuch MPOIEHTOB B BUJE APOOH U
IpoOu B BHJIE MPOIEHTOB. TpH OCHOBHBIC 3a/1a4M HA MPOICHTHI, PEIICHHUE 3a/1a4 U3 PeasbHOU
MIPaKTUKH.

[IpuMmeHeHne NpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHCET.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsAMasi U 0OpaTHas IPONOPLUOHATBHOCTH.

AnredOpanyeckne BbIPasKeHUs

[lepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAKEHUS C MEPEMEHHOM. [lomycTuMble 3Ha4eHUS
nepeMeHHbIX. [IpencraBneHue 3aBUCHUMOCTH  MEXIY BeIMYMHAMH B BHIE (HOPMYIIBL.
Beruucnenus no gpopmynam. [IpeobpazoBanue OyKBEHHBIX BbIPXKEHUH, TOXK/IECTBEHHO paBHbIC
BBIPQ)KEHUSI, TIPaBWIIa MPeoOpa30BaHMUA CyMM U MPOU3BEICHHM, MpaBUia PACKPBITHS CKOOOK U
MIPUBECHUS TOIOOHBIX CIIaraeMbIX.

CBolicTBa CTENIEHN C HATYPAJIbHBIM [10KA3aTEIIEM.

OpnHowienbl 1 MHOrowIeHbl. CTeneHb MHorowieHa. Clio)KeHHe, BBIUUTAaHUE, YMHOXKEHHE
MHOrowieHOB. DOpMynbl COKpAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyra pa3HOCTH KBaApaToB. Pa3noxeHre MHOIOWIEHOB HA MHOXKUTEIH.

YpaBHeHusI U HePaBeHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHUS, MpaBuiIa NpeoOpa3oBaHus ypaBHEHUsS, PAaBHOCHIIBHOCTh
YpaBHEHUM.

JluHeitHOe ypaBHEHHWE C OJIHOM MEPEMEHHOH, YUCJIO KOPHEH JMHEWHOrO YpaBHEHMS,
pellleHue JIMHEHHBIX ypaBHeHMH. (CocCTaBlI€HME ypaBHEHUH [0 YCJIOBMIO 3adaud. PemieHue
TEKCTOBBIX 3aJ[a4 C IOMOIIbIO YPAaBHEHUH.

JluneiiHoe ypaBHEHHUE C IBYMS MEPEeMEHHBIMU M ero rpaduk. Cucrema ABYX JMHEHHBIX
ypaBHEHHUH C JABYMSI NEpeMeHHbIMH. PemieHue cucteMm ypaBHEHHMH CHOCOOOM IOACTaHOBKH.
[IpuMeps! peleHns] TEKCTOBBIX 3a1a4 ¢ IIOMOIIBIO CUCTEM YPaBHEHUM.

DOYyHKIUN

Koopaunara Toukm Ha npsMon. YuciaoBbsle IPOMEXKYTKH. PaccrosiHue Mexay AByMs
TOYKAMHU KOOPAMHATHOW MPAMOIA.

[IpsmoyronbHas cuctema koopauHat, ocu OX u Oy. AOcuucca M opauHaTa TOYKU Ha
KOoOpAMHATHON TmtockocTH. [Ipumeps! rpadukoB, 3amaHHBIX (popmynamu. UteHue rpaduxos
peanbubix 3aBucuMocTeil. [lonstue ¢ynkuun. I['padux ¢dyakumm. CpoiicTBa (GYHKIHUMN.
Jluneitnas ¢ynkuus, e€ rpaduk. ['paduk ¢pynkuuu y = |x|. ['paduueckoe pemeHne TMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEMHBIX YPaBHEHUI.

8 KVIACC

Yuciia v BLIYUCICHUA



KBangpatueiii kopeHb u3 uucna. Ilonstue 00 wuppanmoHanbHOM uyuche. JlecsaTuyHble
NpUOIKEHNST MPPaMOHATIBHBIX uncen. CBoicTBa apupMETHUECKUX KBAJAPATHBIX KOPHEH U MX
MPUMEHEHHE K MpeoOpa30BaHUIO YHUCIIOBBIX BBIPAXKECHHH U BbIYHCICHUSM. JlelicTBUTENbHbBIE
qucla.

Crenens ¢ 1enbIM MOKa3zatenaeM U e€ cBoiicTBa. CTaHgapTHas 3allyCh YHUCTA.

Aaredpanyeckue BbIpaKeHHs

KBanparHblii TpEXWIEH, pa3i0KeHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEIIH.

Anrebpanyeckast ApoOb. OCHOBHOE CBOWCTBO anreOpamdeckoi napodbu. CroxeHue,
BbIUMTaHUE, YMHOXKECHHE, JelieHue anredpandeckux Apobeil. ParmoHanbHble BBIpAXKEHUS U UX
npeodpa3oBaHue.

YpaBHeHus U HePaBeHCTBA

KBanpatHoe ypaBHeHue, ¢opMmyia KOpHeH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHEHM, cBOALIMXCA K JMHEWHBIM M KBajpaTHbIM. Ilpocteiimine apoGHO-
palroOHaIbHbIE YPABHEHUSI.

I'padmueckas uHTEpHIpeTansl YpaBHEHUH C ABYMS MEPEMEHHBIMH U CHCTEM JIMHEWHBIX
YpaBHEHUH C JIBYMs IepeMEHHBbIMU. lIpuMepbl pemeHus CUCTEM HEIMHENMHBIX YPaBHEHUU C
JBYMSI IIEPEMEHHBIMU.

Perienue TeKCTOBBIX 3a/a4 aJreOpanyeckiuM CrocodoMm.

UucnoBble HEpaBEHCTBA W HMX CBOMCTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIuHeliHble HepaBeHCTBA C OJHOM mnepeMeHHOM. Cucremsl
JIMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DOYyHKIUN

[onstie gynkuuu. OOnacTh onpeneiaeHnuss 1 MHOXKECTBO 3HaueHU QyHKu. Crocoos!
3aaHus (QyHKITHA.

I'padux dynknum. Utenue cpoiicTB dyHkuum mo e€ rpaduky. [Ipumepsr rpaduxor
(GyHKIUH, OTpa)XaroIUX peajabHbIe MPOLECCHI.

@OYHKIMH, ONMUCHIBAIOIIME IMPSIMYIO U OOpaTHYIO IMPONOPLHUOHAIBHBIE 3aBUCUMOCTH, MX
rpaukn. @yrxiumn Y = X2, y = X3, y = Vx, y=|x|. ['padudaeckoe pemenre ypaBHEHHiT H CHCTEM
YPaBHECHUM.

9 KJIACC

Yucaa ¥ BLIYHCTIEHUS

PanmonaneHbie Yncia, UppaloHaIbHbIE YUCIIa, KOHEYHBIE U O0€CKOHEYHBIE JCCSITHUYHBIC
npoOu. MHOXKECTBO JEHWCTBUTEIBHBIX YHCEN, JEHCTBUTEIbHBIE YHCIAa KaK OECKOHEUYHBIC
JNecATHUHbIe  OpoOu. B3auMHO  ONHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXECTBOM
JNEVCTBUTEIbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHEeHHME NEHCTBUTEIBHBIX 4YHCEN, apu(PMETHUYeCKHe IEUCTBHS C ACHCTBUTEIHHBIMH
YHCIIaMU.

Pa3Mepsl 00BEKTOB OKPYKAIOIIETO MHUpPA, IUTEILHOCTh IPOILIECCOB B OKPYXKAIOIIEM
MHpE.

[MpubmmkéHHOE 3HAYCHHWE BEJIMYMHBI, TOYHOCTh UpuOIkeHus. OKpyriieHue dwucedn.
[Ipuknaka u OLEHKA pe3yabTaTOB BEIYMCICHHM.

YpaBHeHNsI M HEPABEHCTBA

JInneiiHoe ypaBHeHue. Pemenue ypaBHEHUN, CBOASIIMXCA K JIMHEUHBIM.



KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOAAIIMXCS K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepbl pemieHuss ypaBHEHUH TPETbEH M YETBEPTOM CTEIEHEU
pa3IoKEeHNEM Ha MHOXKHTEIIU.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHeHM.  PerneHwe  TEKCTOBBIX  3ajad
anreOpandecKuM METOIOM.

VYpaBHeHHE C ABYMs IEpEMEHHBIMU U ero rpaduk. Pemenue cucrem AByX JMHEHHBIX
YpaBHEHUN C JByMs IIEpEeMEHHbIMU. PellleHHe cHCTeM JBYX ypaBHEHHUH, OJHO U3 KOTOPBIX
JUHEHHoe, a Ipyroe — BTOpo creneHu. ['paduueckas uHTEpHpeTanus CUCTEMbl YpaBHEHHUH C
JBYMsI IEPEMEHHBIMHU.

Perrenne TeKCTOBBIX 3a7a4 aNredpanyecKuM Crocooom.

YucnoBble HEPABEHCTBA U MX CBOMCTBA.

PemreHne NMHEMHBIX HEPAaBEHCTB C OJHOM IEPEMEHHOH. PemieHue cucTeM JIMHEMHBIX
HEpaBEHCTB ¢ OAHON mepemeHHOH. KBaapaTHple HepaBeHCTBa. |padudeckas mHTEpHperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYyMS IIEPEMECHHBIMHU.

DOyHKIUH

KBagpatnunass ¢yukmus, e€ rpaduxk u cBoiictBa. [lapabosa, KOOpAWHATHI BEPIIUHBI
1apaboJbl, OCb CHMMETPHUH NapaboJIbl.

I'paduxu Gpynkmmit: y =kx, y =kx + b, y =k/x, y = x3, y=Vx, y = x| 1 ux cBoiicTpa.

YucaoBbie MOCIEI0BATEILHOCTH H IPOrPecCUH

[lonsiTve 4KMCIOBOM MOCIENOBATENBHOCTH. 3aJaHUE IOCIIE0BATEILHOCTH PEKYPPEHTHOM
dhopmynoit u popmyIoii N-ro dseHa.

Apudpmernueckass M reoMeTpuueckas  mporpeccuu.  @Dopmynbl  N-TO  4JeHA
apu(pMeTUYECKON U F€eOMETPUUECKON MPOrpeCCHil, CyMMBI MEPBBIX N UJIEHOB.

N300pakeHne 4aeHOB apU(PMETHUECKOM M reoMeTpUUYECKOW IMPOrpeccuil TOYKaMu Ha
KOOpJAMHATHOM TUIOCKOCTH. JINHEWHBIN U SKCIIOHEHIMATIBHBINA POCT. CII0KHbBIE IPOLEHTHI.



IIJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUsA I[POI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIbTATbBI

JInyHoCcTHBIE Ppe3yJbTAaThl OCBOEHHUS TPOrpaMMbl y4eOHOro Kypca «Anredpay
XapaKTepU3YIOTCSL:

1) maTpuoTHyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K TMPOLUIOMY M HACTOAIIEMY POCCHMCKONM MaTeMaTHKH,
LHEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM POCCHIUCKMX MAaTeMAaTUKOB M POCCUHCKOMN
MaTeMaTHYeCKON IIKOJIbI, K HCTIOIb30BAHUIO 3TUX JOCTI)KEHUN B IPYTUX HayKaX W MPHUKIAIHBIX
chepax;

2) rpa:kaaHcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIMTAHME:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEH TpaKIaHWHA M peald3allud ero Impas,
NpPEJCTaBICHUEM O MaTEeMaTHUYeCKHMX OCHOBaX ()YHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYD,
SIBJICHHM, TIPOIIEAYP T'PakIaHCKOTO OOIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKJIEHUIO ITHUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-ITUUECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTIO;

3) TpyaoBOe BOoCIUTaHHE:

YCTAaHOBKOM Ha aKTUBHOE YYAacTHE B PEIICHUM MPAKTUUYECKUX 3a7a4 MaTeMaTHYECKOM
HaIPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEeMaTHYECKOIro 0O0pa30BaHUs Ha MPOTSKEHUH BCel
KU3HU ISl YCIEIIHON MpoQecCHOHAIbHON NeATeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHUEM HWHAMBHUIYaJIbHOH TPAaeKTOpUU OOpa3oBaHHUA U
KU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTH4YecKo0e BOCIIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHITHIO MaTEMAaTHYECKHX
00BEKTOB, 33/1a4, PELICHU, PaCcCyKIECHUI, YMEHHUIO BUIETh MaTeMaTHUECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHHUS:

OpHUEHTAIle B NEATEeIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4yHBIX MpPEICTaBICHHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YEJIOBEKa, MPUPOABI U OOIIECTBA, IOHHMaHUEM
MaTeMaTUYEeCKOW HayKH Kak c(epbl uYeIOBEYECKOH MAeSITEeNbHOCTH, AITAaloB €€ pa3BUTUS U
3HAYMMOCTH JIJISl Pa3BUTHUS LIMBUJIN3AIIMH, OBIIAJICHUEM SI3bIKOM MAaTEMAaTHKU U MaTeMaTHYeCKON
KyJIbTypOH KaK CpEICTBOM IIO3HAaHUS MHpa, OBJIAJCHUEM MPOCTEHIIMMHU HaBbIKAMU
HCCIIEeI0BATENIbCKON AESITEbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (POPMHUPOBAHHE  KYJbTYPbl  3I0POBbS W
IMOIUOHAIBLHOI0 0J1IArONOJIY M si:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTHUYECKHE 3HAHUS B MHTEpecax CBOEro 3J0POBbS,
BEJICHHUS 3[I0POBOTO 00pa3a >KHU3HHU (370pOBOE MUTaHUE, COATAHCUPOBAHHbIM PEXXUM 3aHATHN U
OTIbIXa, peryispHas (usuueckass aKTHUBHOCTb), COPMHUPOBAHHOCTHIO HaBbIKa pedieKcuu,
IpU3HAHHEM CBOETO MPaBa Ha OLIMOKY U TaKOTO K€ MpaBa IPYroro 4eaoBeKa;

7) 3Ko10rHYeCcKOe BOCIIMTAHHE:

OpHEHTalle Ha MPUMEHEHUE MaTeMaTHYEeCKUX 3HAHUW NJIs pelieHus 3agad B o0jacTu
COXPAHHOCTH OKpY)KaloIlel cpeipl, IIAaHHUPOBAHHUS MOCTYNKOB W OLEHKA WX BO3MOXKHBIX
TIOCTICICTBUM JUIl OKpY’KaloIIel Cpeibl, OCO3HaHUEM TJI00AIBbHOTO XapaKTepa dKOJIOTMYECKUX
po0JieM U MyTel UX peleHus;

8) apanTanus K U3MEHSIOIMMCS YCJIOBUSAM COLUAIbHON U IPUPOIHOM Cpe/bl:



TOTOBHOCTBIO K JEHCTBUSM B YCIOBUSX HEOIPEIEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAaKTUYECKYIO J1eATeIbHOCTh, B TOM YHUCIIE YMEHHE YUYUTHCS Y IPYIHX
JFO/IeH, MPUOOpETaTh B COBMECTHOW AESTEIHLHOCTH HOBBIC 3HAHMWS, HABBIKM U KOMIICTCHIIUH W3
OIIbITA IPYTHX;

HEO0XOAMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Yucie (HOpMYyIHUpPOBATH UICH,
MOHSTHSI, TUIIOTE3bl 00 OOBEKTaX M SBJICHUSX, B TOM YHUCJIE paHEe HEU3BECTHBIX, OCO3HABATh
Ne(pUIUTHI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYI0 CHUTYallMIO, BOCIPHHHUMATh CTPECCOBYIO
CUTYallUI0 KaK BBI30B, TPeOyIOIIUil KOHTpMEp, KOPPEKTHPOBAaTh NPUHHUMAEMBbIE PEIIEHUS U
neicTBus, OpMyIUpPOBATh U OLIEHUBATh PUCKH U TIOCIEACTBHSL, (POPMUPOBATD OIIBIT.

METANIPEMETHBIE PE3YJIBTATHI

Ilo3HaBaTenbHBbIC YHHBEPCAJIbHbIC Y4eOHbIC e CTBHUS

ba3oBble Jiornyeckue 1efcTBUA:

® BBIIBIATH M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKH MAaTEMaTHUYECKUX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIy MOHITHIMH, (HOPMYIHPOBATH OMPEICICHUS TTOHSITHIA,
YCTaHaBJIMBATh CYIIECTBEHHbIN NMPU3HAK KJacCU(UKALIUU, OCHOBAHUA JJisi 0000IIeHUs
Y CpaBHEHHUS, KPUTEPUHU TIPOBOIUMOTO aHATN3a;

e BOCHPHUHUMATh, GOPMYIHPOBATH U MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHUIaTeNbHbIE, eAUHIUYHBIC, YACTHBIE U 00IIHE, YCIIOBHBIC,

® BBIABJISTH MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEYHS B (DaKTax,
JMAHHBIX, HAOMIOJCHUSIX W YTBEPXKACHHSIX, MpeajaraTb KPUTEPUU JUIS BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYMIA;

e JlefaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, NEIYKTHUBHBIX U HHIYKTUBHBIX
YMO3aKIJIIOUCHHH, YMO3aKIIFOUSHH 110 aHAJIOTHH;

e pa30dupaTh JOKa3aTENbCTBA MaTEMaTHUECKHX YTBEPKIEHUH (MpsiMble U OT
MIPOTUBHOTO), MIPOBOIUTH CaMOCTOSITEJIbHO HECJIOKHBIE JI0Ka3aTenbCTBA
MaTeMaTHYeCKuX (HaKTOB, BBICTpAMBaTh ApPryMEHTAlLMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKIICHUS;

e BbEIOMpaTh crmocod pemieHUs y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BEIOUpaTh HauOoee MOAXOASMIUN C YIETOM CaMOCTOSITEIbHO BBIIEICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarejbCcKue 1eCTBUA .

® WCIOJIb30BaTh  BOMPOCHI  KaK  HUCCJIEAOBATEIILCKUW  WMHCTPYMEHT  TO3HAHUS,
dbopMynupoBaTh BOTIPOCHI, bukcupymomue POTUBOPEYHE, npobiemy,
CaMOCTOSITEIIGHO YCTaHABJIMBATh HCKOMOE | JlaHHOE, (OPMHPOBATH THUIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIINIO, MHEHHUE;

® [POBOJUTH MO CAMOCTOSITEJIBHO COCTABJIICHHOMY ILJIAHY HECJOKHBIA 3KCIEPUMEHT,
HEOOJbIIOE KCCIEAOBAHUE II0 YCTAHOBJIEHHMIO OCOOCHHOCTEH MaTeMaTHYeCKOTo
00BeKTa, 3aBUCUMOCTEH 00bEKTOB MEXY COOOM;

® CcaMOCTOSTeNbHO (opmynupoBaTh OOOOIIEHUS W BBIBOABI IO  pe3yjibTaTaM
MPOBEEHHOTO HAOTIOCHMSI, UCCIIEAOBAHMUS, OIICHUBATh JOCTOBEPHOCTh MOTYYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUIA;

® MPOTHO3UPOBATH BOZMOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATDH MPEATIOIOKCHUS
0 €r0 Pa3BUTHUU B HOBBIX YCJIIOBHSIX.

PabGora ¢ undgopmaumeii:



BBISBIISATH HEJOCTATOYHOCTh U M30BITOUYHOCTh MH(OPMAIMM, JAHHBIX, HEOOXOIMMBIX
JUTsl pelIeHUs 3a1a4H;

BBIOMpATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBAaTh U HMHTEPHPETUPOBATh MH(OpMAIUIO
Pa3NIUYHBIX BUAOB U (HOPM IpeACTaBICHHUS;

BbIOMpaTh (opMy IpeacTaBIeHUs HHPOPMAIMK U UIUTIOCTPUPOBATH PELIaeMble 3aJjauu
cXeMaMH, JrarpaMMaMu, HHOU TpaguKol 1 UX KOMOMHAIMSIMH;

OLIEHUBATh HAAEKHOCTh MH(OOPMALIUK 110 KPUTEPUSAM, NPEAJIOKECHHBIM YUUTEJIEM WU
c(hOpMyYITHPOBAHHBIM CAMOCTOSITEIILHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC yqeﬁnme JaeicTBHSA:

BOCTIPUHUMATh U (POPMYIMPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSMHU M LENSAMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHHMs] B YCTHBIX U
MUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PELIeHUs 3a/1a4l, KOMMEHTHPOBATh
IIOJIy4ECHHBIA PE3YJIbTaT;

B XO7Ie 00CYX/JIeHHs 3a7aBaTh BOIPOCHI IO CYLIECTBY 00CYKAaeMOM TeMBI, TPOOIEMBI,
pemaeMoi  3ajayd, BBICKAa3bIBaTh HJIEW, HAIEJICHHbIE Ha TIOWCK pEIIeHHs,
COIMOCTaBIATh CBOM CYXICHHS C CYXICHUSAMHM JpPYrUX Y4YacCTHHUKOB JIHAJOra,
oOHapy>KUBaTh pazIMuMe U CXOACTBO TO3UIUI, B KOPPEKTHOH opme POopMyIHpOBaTh
pa3HoIJIacHsi, CBOM BO3PAKEHMS;

IPEJCTABIATh PE3yAbTAThl PEIICHHS 3a/1a4M, SKCIIEPUMEHTA, UCCIIEI0BAHMUS, IPOCKTA,
CaMOCTOATENIBHO BBIOMpATh (hOpMAT BBICTYIUICHHMs C Y4ETOM 3aJay IMpe3eHTAluu U
0COOEHHOCTEH ayTUTOPUH;

MOHUMATh W WCIOJB30BATh MPEHMYIIECTBA KOMAaHIHONH M WHIWBUAYAJILHOW pPabOTHI
IPY PELICHNH Y4eOHBIX MaTeMaTHUYECKUX 3a/1a4;

NPUHUMATH [1€Jh COBMECTHOH JESITeIBHOCTH, TUIAHUPOBATh OPTaHU3AII0 COBMECTHOU
paboThl, pacmpenensiTh BUAbl pabOT, IOroBapuBaThCs, OOCYKIAaTh MpoOLEcC U
pe3ynbTat paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TIPYNHoBBIX ¢opMax paboThl (00CyXkneHHs, OOMEH MHEHHSIMH,
MO3TOBBIE IITYPMBI M JIPYTHE), BBIIOIHITH CBOIO YacTh pabOTHl M KOOPIWHHPOBATH
CBOM JI€MCTBUSA C IPYrMMH WICHAMHU KOMaH/bl, OLIECHUBAaTh KaueCTBO CBOErO BKJA/la B
00N TPOIYKT MO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUS.

PeryasitTuBHbIe yHUBepPCAJIbHbIE YUeOHbIe 1eliCTBUSA
Camoopranuszauus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJTOPUTM pEIIeHHs 3anadd (WiId €ro 4acTb),
BBIOMpATh CHoco0 pemieHuss ¢ y4€TOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4ETOM
HOBOU MH(pOpMAITIH.

CaMOKOHTPOJIb, IMOIIUOHAJIbHbIH HHTEJJIEKT:

BJIa/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpOLecca U pe3ynbTaTa peleHus
MaTeMaTHYeCKOM 3a/1a4u;

MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPHU PEIICHUH 3a/1aud, BHOCUTH
KOPPEKTUBHI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWICHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pEe3yJIbTaTa JESITEIbHOCTU MOCTABICHHOW LEIN U YCIOBUAM,
OOBSCHATh TPHUYMHBI JIOCTMDKCHUS WU HEAOCTHKCHHS IICJIM, HAXOIUTh OIIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIbTATHI



K xonmy oOyuenuss B 7 KJjacce OOydYaIOUIUICS TOMYYUT CIEAYIOIINE MPEIMETHBIC
pe3yIbTaThl:

Yuciia 1 BBIYUCICHUSA

BbimonHATh, coueTas YCTHbIE M INHUCbMEHHbIE NPUEMBI, apuMeTHyecKue IEHCTBUS C
palUOHAIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHHMs 4YHCIOBBIX BBIPAKEHHH, MPUMEHSTH Pa3HOOOpPa3HbIE CHOCOOBI U
NpUEMBl  BBIUMCICHHUS 3HAYEHUHA JPOOHBIX BBIPAXKEHUN, COJEpXKAalIUX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexoauth OT OAHOM (OPMBI 3aMMCH YUCEN K JIPYroil (MpeoOpa3oBbIBaTh AECATUUHYIO
npoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IpO0OB).

CpaBHUBaTh M YHIOPS0UYMBATh PallMOHAIBHBIE YHCIIA.

OxpyriaTh yncna.

BBINOTHATE NPUKUAKY M OLIEHKY pEe3ysbTaTa BBIYMCIECHUM, OLIEHKY 3HAUYEHUN YMCIIOBBIX
BbIpaKE€HUI. BBINOMHATE A€MCTBUS CO CTETIEHAMHU C HATYpaJbHBIMU [TOKA3aTEISIMHU.

IIpuMeHATh NPU3HAKK JEIUMOCTH, Pa3I0KEHUE Ha MHOKUTEIIN HATypaJIbHBIX YMCEIL.

Pemate npakTHMKO-OPUEHTUPOBAHHBIE 3aJayM, CBSA3aHHbIE C OTHOUICHHEM BEJIMYMH,
MIPOMOPLHUOHAILHOCTHIO BEJIMUMH, IPOLEHTAMH, MHTEPIPETUPOBATh PE3YJbTAThl PEIICHU 3aa4
C Y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PacCMaTpUBAEMbIX OOBEKTOB.

AuaredpandyecKkne BbIPAKEHUS

Hcnonp3oBaTh anredpanyeckyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOCHMS y4yeOHOT0 MaTepuaia.

Haxoauts 3HaueHus: OyKBEHHBIX BbIpa)KEHUN IIPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinosHATe npeoOpa3oBaHus 1EJI0r0 BBIPAKEHHUsSI B MHOTOWIEH MPUBEAECHUEM MOJ00OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINOTHATE yYMHOXXEHHE OJIHOYJIEHAa HAa MHOTOYIEH M MHOrOYJeHa Ha MHOTOYJIEH,
IpUMEHATH (POPMYJIbl KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymecTBIATh Pa3lokKEHUE MHOTOWIEHOB Ha MHOXKUTENIM C IOMOIIbIO BBIHECEHUS 3a
CKOOKHM OOIEro MHOKHUTEJI, TPYNIUPOBKU CJaraeMblX, IPUMEHEHUs (POpPMYN COKpaIIEHHOTO
YMHOXEHHUS.

[lpumeHsaTh mnpeoOpa3oBaHUsl MHOTOWICHOB Ul pPEIICHHs pa3IUyYHBIX 33734 U3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM MPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaJlbHBIMU MOKa3aTeIsIMH Ul IpeoOpa3oBaHus
BBIPAJKECHUM.

YpaBHeHNs] M HEPABEHCTBA

Pewmrats nuHEHHBIE ypaBHEHHMS C OJHOW IIEPEMEHHOM, IPUMEHss IpaBWIa [Eepexoja OT
HCXOJHOTO ypaBHEHHUS K paBHOCUIBHOMY eMy. [IpoBepsiTh, SBISIETCSI JIU YHUCIO KOpPHEM
YPaBHEHUS.

[IpumensTh rpaduueckre MeToAbl P PELICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[lonGupate mpuMepsl nap Ynce, ABISIOMUXCS peIIeHHEeM JUHEHHOr0 ypaBHEHUS C IBYMS
IIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TIpaUK JIMHEHHOTO YpaBHEHHUSI C JBYMs
IepEMEHHBIMH, NOJIb3YyACh T'PaQUKOM, IPUBOJUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pematp cucTeMbl IByX JIMHEHHBIX YpaBHEHUN C JABYMs INEPEMEHHBIMH, B TOM YHUCIIE
rpaduyecku.



CocTaBnsiTh M peniaTh JUHEMHOE YpaBHEHUE WM CUCTEMY JIMHEUHBIX YpPaBHEHUU IO
YCIOBUIO 3aJa4yM, HUHTEPIPETHUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJaud MOJIYYEHHBIN
pe3ynbTar.

DOYyHKIUA

N3o0paxkaTh Ha KOOPAMHATHOM NPSAMOM TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpJAMHATaM, Jy4M, OTpPEe3KH, WHTEpBaJbl, 3alUChIBaTh YHCIOBBIE MPOMEXKYTKH Ha
anredpandeckoM si3bIKe.

OTtmeuaTs B KOOPAMHATHOM IUIOCKOCTHM TOYKHM II0 3aJaHHBIM KOOPAMHATaM, CTPOUTh
rpaduku TuHeHHBIX QyHKIHI. CTpouTh rpaduk GyHKINN Y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKUUH H3BECTHbIE 3aBUCUMOCTH MEXKIY BEJIMUYWHAMM:
CKOPOCTb, Bp€Ms, pacCTOSIHME, LI€Ha, KOJIMYECTBO, CTOUMOCTb, IPOU3BOJUTENILHOCTb, BpEMS,
00BbEM paboTHI.

Haxonuth 3HaueHune (pyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[NonumaTth rpaduveckuil crocod MpenCcTaBICHUS W aHaIu3a WHPOPMALUHU, U3BIEKATh U
HUHTEPIPETUPOBATH HH(POpMALIHIO U3 TPadUKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koniy oOyuenus B 8 kiacce OOYYarOIIUIiCS TMOJYYUT CIEAYIOIIME MPEAMETHBIC
pe3yJabTaThl:

Yucia 1 BBIYMCICHUSA

Hcnonp3oBaTh HayalbHBIE IPEACTABICHUS O MHOXECTBE JACHCTBUTENBHBIX 4HCEN IS
CpPaBHEHHMsI, OKPYTJICHUS M BBIYMCICHUI, M300pakaThb NEHCTBUTENIbHbIE YHCJIa TOYKAMU Ha
KOOPAMHATHOU IIPSIMOM.

[lpumeHsATh TOHSATHE apu(pMETHYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh KBaJpaTHHIC
KOPHH, UCIIOJIB3YS IPU HEOOXOIUMOCTH KaJIbKYJIATOP, BBIIOIHATH MPeoOpa30BaHuUs BhIPAXKEHUH,
coJieprKallluX KBaJpaTHbIE KOPHU, UCIIOJIb3Yys CBONCTBA KOPHEH.

Hcnonp30BaTh 3amuicd OONBIIMX M MaJbIX YHCET C TIOMOIIBIO JIECATHYHBIX ApPOOeH u
crenener yucna 10.

AuaredpanyecKkne BbIPaKeHUs

[IpuMeHATh TOHSTHE CTENEHU C LEJIbIM I0Ka3aTeleM, BBINOIHITH IPeoOpa3oBaHUs
BBIPAKEHUI, COIEPKAILUX CTEIIEHU C LIETIbIM II0Ka3aTEIEM.

BbIOTHATE TOXIIECTBEHHBbIE NPEOOpPa30BaHUs PALMOHAJIBHBIX BBIPAXKEHWN Ha OCHOBE
MpaBWJI AEHCTBHUI HaJl MHOTOYWICHAMHU U aJireOpandecKuMU IpoOsiMU.

PacknanpiBaTh KBagpaTHBIA TPEXUIECH HA MHOKUTEIH.

[IpumensaTh npeoOpa3oBaHus BBIPAXKEHUH JJIs peHIeHHs pPa3jIMyHBIX 3a1ad U3
MAaTE€MAaTHKH, CMEXHBIX ITPEAMETOB, U3 PEAIbHON IPAKTUKH.

YpaBHeHHs M HEPaBEHCTBA

Pematp nuHelHbIe, KBaJpaTHbIE YPAaBHEHUS U pallMOHAJIbHBIE YPAaBHEHHUS, CBOJAIIUECS K
HUM, CUCTEMBI JIBYX YPaBHEHHUH C IBYMS [IEPEMEHHBIMHU.

[IpoBoauTh IpocTENIINE UCCIENOBAHUS YPABHEHUHM U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
MpUMEHEHHEeM TpapuuecKuX MpeAcTaBieHuil (ycTaHaBIMBaTb, HMEET JIM YpaBHEHHE WU
CUCTEMA YPaBHEHUH PELLEHUS, €CIIU UMEET, TO CKOJIBKO, U IIpOYee).

[lepexoauTh OT cioOBecHOW (GOPMYIUPOBKH 3afadd K e€ anreOpamyeckoil MOAETH C
IIOMOIIBI0  COCTaBJICHHWsSI YpPAaBHEHUS WJIM CUCTEMbl ypaBHEHWI, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aauy NOJYyYEHHBIN pe3yibTar.

[IpuMeHsTH CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH, pellaTh JIMHEWHbIE
HEpaBeHCTBA C OJHOM MEPEeMEHHOM W HX CHUCTEMbl, JaBaTh TIpadUUECKyI0 HIUIIOCTPAIUIO
MHO>KECTBa PEILIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DYyHKIUH



IloHumaTh M  HCHONB30BATh  (DYHKIMOHAJIbHBIE MOHATUS M SA3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE O0O3HAUEHUs), ONpEeAeNiATh 3HaueHHe (YHKLIMU MO 3HAYEHUIO apryMeHTa,
OTIpeeIIATh CBOMCTBA (PYHKIIMU 1O €€ TpaduKy.

Ctpouth rpaduku JIeMEHTapHBIX (PYHKIIUN BUJIA:

y=k/x,y =x2, y = x3,y = [x|, y = VX, OnHCHIBaTb CBOICTBA UHCIOBOH (YHKIHH MO &
rpaguxy.

K koniy oOyuenus B 9 kiacce OOyYaroIIUiiCs TMOJYYUT CIEAYIOIIME MpPEAMETHBIC
pe3yabTaThl:

YucJia 1 BbIYMCICHUSA

CpaBHUBaTh M YHOPSAJOUYMBATh palllOHAJIbHBIE U HPPALlMOHAJIBHBIE YHUCIIA.

BomonHaTe apudgmeTrueckue NEHCTBUS C pallMOHAIBHBIMU YHCIAMH, COYETasl YCTHbIE U
MMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUNCIIEHUS C UPPALMOHAIBHBIMHU YHCIIAMH.

Haxoautb 3HaueHus CTENEeHeN C 1eJIbIMU [TOKA3aTeIsIMU U KOPHEH, BBIUMCIIATH 3HAUCHUS
YHCJIOBBIX BBIPAXKCHHH.

OxpyryiATh [E€HCTBUTENBHBIE YHCIA, BBIIOJIHATH NPUKUIAKY pPE3yJbTaTa BBIYMCICHUH,
OLIEHKY YHCJIOBBIX BBIPaKEHUH.

YpaBHeHNsI M HEPABEHCTBA

PemaTte nuHElNHbIE M KBaJpaTHbIE YPABHEHMs, YpPaBHEHHS, CBOIAIIMECS K HUM,
npocTeinme JpoOHO-palliOHAIbHBIE YPaBHEHMS.

Pematp cuctemsbl IByX JIMHEHHBIX YPaBHEHHUH C IByMs NEPEMEHHBIMU M CHUCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OJIHO YPaBHEHUE HE SABJISAETCS JIMHEUHBIM.

Pemate TekcToBble 3alauM  aJreOpanMyecKUM CHOCOOOM C IOMOLIbIO COCTaBJICHUSA
YPaBHEHUS WM CUCTEMBI IBYX YPAaBHEHUH C IBYMs IIEPEMEHHBIMH.

[IpoBoauTh mpocTENIINE UCCAENOBAHUS YPABHEHUHM U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
IPUMEHEHHEM TIpaduyecKux NpeAcTaBleHUN (YCTaHaBIMBATh, HUMEET JIM YpPaBHEHUE WIU
CUCTEMA YpPaBHEHUI PELLEHUSs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEe).

PemaTts nuHEliHBIE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTb pEIICHHE
HEPABEHCTB HA YMCIIOBOU MIPSIMOM, 3alIMCHIBATH PEIIEHUE C IIOMOILBIO CHMBOJIOB.

Pemartp cucTeMBl JIMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIIOUYAIOLIUE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB Ha YMCIOBOW MIPSIMOH,
3aMMChIBATh PELIEHUE C TOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN PA3IMYHBIX 3a7ad.

DOYyHKIUA

Pacno3HaBath pyHKIMM H3y4E€HHBIX BUJIOB. [loka3pIBaTh cCXeMaTUYECKH PACIOIOKEHUE Ha

KOOPJAMHATHOM TI0CKOCTH rpadukoB GpyHKImi Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +

C, ¥y =x3, y =1,y = |X|, B 3aBHCHMOCTH OT 3HaueHHi KO3(HIMEHTOB, ONUCHIBATE CBOMACTBA

GyHKUIUH.

Crpouth M n300pakaTh CXEMaTHUYECKU TpaduKH KBaJApaTHUUHBIX (DYHKIUH, OMUCHIBATH
CBOMCTBA KBaJAPaTUYHBIX (DYHKIUHI MO UX rpapuKam.

Pacno3naBate  kBajgpatuuyHyro (QyHKOu0 10  ¢opmyie, NPUBOIUTH HPUMEpPbI
KBaJpaTUYHBIX (QYHKIIUH U3 peaqbHON KU3HU, (PU3UKH, TEOMETPHUH.

Yuc/10BbIe MOC/I€10BATEIbHOCTH U MPOrPecCHH

Pacno3HaBate apu(pMeTHUECKYIO M F€OMETPUYECKYI0 IPOTrPecCUr IpU pa3HbIX clocobax
3aJaHusl.

BBINONIHATE BBIYMCIEHHUS C MCIOJIB30BaHMEM (GOPMYN N-rO 4YjeHa apu(PMeTHUecKor u
reOMETPUYECKOIl MPOrpeccuii, CyMMBbI IIEPBBIX N YICHOB.



N306paxaTh 4ieHbl MOCIEe10BATEIbHOCTH TOUKAMH Ha KOOPAMHATHOMN MIIOCKOCTH.
Pemate 3amauu, cBs3aHHBIE C YMCIOBBIMU IOCJIEIOBATENBHOCTAMM, B TOM YHUCJE 3aJa4u
13 peaIbHOM JKU3HH (C MCIIOIH30BAHUEM KATBKYIISATOPA, ITU(MPOBBIX TEXHOIOTHH).

Conep:xxaHnue y4eOHOr0 npeamera

1. TloBTopenue. ( 4 yaca)
[ToBTOopenue, 0000IIEHNE U CUCTEMATH3AIMs 3HaHUH, YMEHUI 1 HaBBIKOB 32 KypC MaTeMaTHKH &
KJ1acca.
2. ®Oyuxnus ( 14 yacos)
3. Ksagparuunas ¢pyukuus ( 12 yacoB)
Oynkuus. CporictBa GyHKImil. KBagpaTHsiii TpexuiieH. Pa3inoxkeHne KBaApaTHOTO TpeX4wieHa Ha
mHOxuTemn. DyHKIMs y = ax> + bx + ¢, eé cBoiicTa u rpaduk. HepaBeHCTBa BTOPOii CTEMIEHH C
OJIHOM IIEpEMEHHON. MeTo 1 HHTEPBAJIOB.
4. Crenennas pyHkuus (8 yacos)
5. YpaBHeHHs U HepaBeHCTBA C 0HOI nepemeHHo#i ( 21 yac)
Lenble  ypaBHeHMs,  ApOOHO-pallMOHAJIbHBIE  ypaBHEHUS,  JIMHEHHbBIE
HEpaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, CUCTEMBI HEPABEHCT.
6.YpaBHeHuUs1 U HepaBeHCTBA ¢ ABYMs llepeMeHHbIMH ( 25 yacoB)

Llenple ypaBHEHUs. YpaBHEHHE C JBYMsl MEpeMEHHBIMH U ero rpapuk. Cucremsl

ypaBHEHUI BTOPOil CTENeHH. Pemenne 3a1a4y ¢ MOMONIBI0 CUCTEM YPaBHEHUI BTOPOl CTEIICHH.

7 . Apudmernueckas nporpeccus ( 10 yacon).

[lonarue apudmeruueckoil mnporpeccus (OpMysabl CyMMBI MEPBbIX 4YWICHOB apuU(pMETHUYECKOU

IIporpeccuu

8.'eomeTpuueckas mporpeccusi ( 10 yacoB)
Ilonstue reomerpuueckoit nporpeccur. Gopmysbl N-ro 4WieHa U CyMMBbI
HEPBBIX N YWIEHOB Mporpeccuu. beckoHeuHno yobIBaroIas reomeTpudeckas
porpeccus.

9. JjieMeHTbl KOMOMHATOPUKH U TeopuH BepositHocTel (18 yacos)

KomOunatopnoe  mpaBuiao  ymHOXeHus.  IlepecTaHOBKM,  pa3MelIEHHs,  COYETaHHS.

OTHOCHUTENbHAS YACTOTA U BEPOSTHOCTD CIIY4alHOTO COOBITHSI.

10 . ToBTOpenue ( 14uacoB)

[ToBTOpenue, o0oOIIEHHE M cUCTeMaTH3allksl 3HAHWM, YMEHUH M HaBBIKOB 3a KypcC
anreOpbl OCHOBHOM 00I1Ie00pa30BaTeILHON IIKOJIBL.

[lpu peanuzamum cojep:kaHus y4eOHOTO Kypca, OpTaHHU3alMH MPOMEXKYTOUHOH U
WTOTOBOM aTTECTAlMd MOTYT OBITh HCIOJIL30BAaHBI 00pa3oBaTelibHbIC MmIaTgopmbl do2.rcocoit,
SKnacc, Yun.py, POIII, mrarhopmsr mis BeOuHapoB u kKoHpepenuuii Zoom, Skype, Discord,
Pruffme u tpancnsauu B YouTube

9 KIIACC
N HanmenoBanu | Koum4yecTBo 4acos JIeKTPOHHBIE
" | e pa3nenoB u (mudposrbie)
n/ Bcer = KoHTpoabH IIpakTHYeck
TeM o0pa3oBaTesibHbIE
n 0 bIe padoThI ue padoTbl
NMporpamMMmbl pecypchbl
[ToBTOpeHHE. 0 Bu6morexa IIOK
1 Yucna n 4 https://m.edsoo.ru/7f419d
BBIYMCIICHUS. 08
0 but6mmoreka [IOK
2 o 14 1
YHRIA https://m.edsoo.ru/7f419d



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

08

KBanpatuunas bubnuorexa LIOK
3 byHKIUA U ee 12 https://m.edsoo.ru/7f419d
rpaduk 08
bubmuorexa [IOK
CreneHnHas
4 8 https://m.edsoo.ru/7f419d
byHKIHS
08
YpaBHeHUA U
bubnuorexa [IOK
HEpaBEHCTBA C
5 B 21 https://m.edsoo.ru/7f419d
OJTHOM 08
IIEPEMEHHON o
YpaBHeHUA U
bubnuorexa [IOK
HEpaBEHCTBA C
6 25 https://m.edsoo.ru/7f419d
FBYMA 08
MIEPEeMCHHBIMU -
bu6nmuorexa [IOK
A
pudmeTHCcK 10 https://m.edsoo.ru/7f419d
ast Iporpeccust
08
[ eoMeTPHYCCKA but6mmoreka [IOK
P 10 https://m.edsoo.ru/7f419d
s TIporpeccus
08
DJIEMEHTHI
but6mmoreka [IOK
KOMOHMHATOPUK
18 https://m.edsoo.ru/7f419d
U ¥ TCOpUHU 08
BEPOSTHOCTHU T
[ToBTOpEHME,
but6mmoreka [IOK
0000111eHHE,
7 14 https://m.edsoo.ru/7f419d
CHCTEeMaTH3aIu 08
sl 3HAHUH o
OBLIEE
KOJIMYECTBO 136
YACOB ITO
I[TPOTPAMME

HNOYPOYHOE IINTAHUPOBAHHUE

9 kaacce
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KosauyecTBo yacos Jdara Jara JJIeKTPOHHBI
Komrpo | Tpanr | "Viem | wviemn | ¢ uugponsie
Ne Bcero JbHbIC YeCKue iany (l)aKTy 06pa3OBaTeﬂb
Zg;):a, Tema ypoka paGotbl | paGoThi HbIE pecypcbl
IHoBTOpEHUE
[IpeoOpa3zoBanue 1 04.09 https://m.edsoo.ru
BBIPAKEHUH, COJIEPIKAIINX [714441ca
1. CTEIIECHHU C LEJIbIM
MOKa3aTesieM U KBaJIpaTHbIC
KOpHHU.
9 HepasenctBa. Cuctemsl 1 05.09 https://m.edso0.ru
' HEPaBEHCTB 17444364
1 06.09 https://m.eds0o0.ru
3. CucTteMbl HepaBEHCTB 744462
[IpeoOpaszoBanue 1 08.09
BBIpa)KEHUH, collepKalux
4 P CTEMEHH C eJII)HM https://m.edsoo.ru
' 1 17444294
NOKa3aTesieM U KBaJpaTHbIE
KOpHHU
@Dyuknu ( 14 yacon) 11.09
Oyuknus. O6acTh 1 12.09 https://m.edsoo.ru
5. oTpeaeNneHus 1 00JIacTh [7433c12
3HaYeHUH PYHKIUU
Oyukuus. Obnacth 1 13.09 https://m.edsoo.ru
6. OIpeIeNIeHus U 00IIacTh [7144516a
3HaYEHUN PYHKINU.
1 15.09 https://m.edso0.ru
Oynkuus. O6nacth 17£44516a
7. orpezesieHus: 1 00J1acTh
3HaYeHUH PYHKLIUU
1 18.09 https://m.edsoo.ru
8. CgoiicTBa GyHKITUN [7f44516a
. . 1 19.09 https://m.edsoo.ru
9. CpoiicTBa yHKINI 7445168
. . 1 20.09 https://m.edsoo.ru
10. CaoiicTBa GpyHKINI 178445163
KBaapaTHblil TpexX4ieH 22.09
11 KBagpaTHbIii TpexdiieH U ero 1 25.09 https://m.edso0.ru
] KOpHHU [742fd38
12 KBagpartsblii TpexusieH u ero 1 26.09 https://m.edsoo.ru
] KOPHHU [742fd38
KBanpaTHblii Tpex4sieH u ero 1 27.09 https://m.edso0.ru
13. KopHH 17142138
14 Paznoxxenue kBagpaTHOro 1 29.09 https://m.edsoo.ru
| TpexumeHa Ha MHOKUTEIH [7421d38
15 PasnoxxeHue kBaJpaTHOTO 1 02.10 https://m.eds00.ru
'| TpexuieHa Ha MHOXKUTEIHU [7142fd38
PasnoxxeHue kBaJpaTHOrO 1 03.10 https://m.edso0.ru
16. [7f42fd38

TPEXYWICHA HAa MHOXUTCIIN
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17 Ypok 00001IeHAS 1 1 04.10 https://m.eds00.ru
| cucreMaTH3alllM 3HaHHH. [71421d38
KonTpoubHast padora Nel 1 06.10 https://m.edsoo.ru
1g.| To Teme: «DYHKIHHA H UX [7t42ec80
' cBOlicTBa»
KBaaparnunas
(pyHkuus u ee rpaguk
(12 yacoB)
19 dyukius y=ax?, ee Tpaduk 1 09.10 https://m.edsoo0.ru
' M CBOWCTBA. [7t4396¢6
o0 | PyHKUMS y=ax’, ee rpaduk 1 10.10 https://m.edsoo.ru
' U CBOMCTBA. 17439842
21 Dynxuus y=ax?, ee rpaduk 1 11.10 https://m.edsoo.ru
' U CBOIiCTBA. [7t4399b4
29 I'paduky QyHKIMIA y=ax>+n 1 13.10 https://m.edsoo0.ru
' u y=a(x-m)2 [7f439eb4
23 I'paduku GyHKImMil y=ax2+n 1 16.10 https://m.eds00.ru
' v y=a(x-m)>? [7f43303a
24 I'paduxu GyHKIMi y=ax>+n 1 17.10 https://m.edsoo.r
' u y=a(x-m)? u/7f43alac
o5 [Toctpoenue rpaduka 1 18.10 https://m.eds00.ru
"|  kBaapatmyHOM (yHKIMH [7f43a31e
26 [Toctpoenue rpaduka 1 20.10 https://m.eds00.ru
"|  KBaJpaTMYHOW (QYHKIIMU [743a526
27 [Toctpoenue rpaduka 1 23.10 https://m.edsoo0.ru
| KBaApaTWYHOM (QYHKIMHU [7f439eb4
28 [Moctpoenue rpaduka 1 24.10 https://m.eds00.ru
"|  KBaJpaTU4YHOM (QyHKIMU [743a03a
29 Ypok 06001IeHNs 1 1 25.10 https://m.eds00.ru
' CUCTEMATU3ALMA 3HAHUMN [7f43alac
KonTpoabnasi paora Ne2 1 27.10
30. | «KBagpaTuunasi GyHKIHD»
Crenennasi pyHKIusi
( 8 yacoB)
1 06.11 https://m.edsoo.ru
31. CrenenHas QyHKIMS. 17§434362
1 07.11 https://m.eds00.ru
32. CrenenHast QyHKIIHSA. 175434572
1 08.11 https://m.edsoo0.ru
33. CreneHHast GyHKITHSL. 17§434438
34. Kopenb n-oii crernenu 1 10.11 http%/flzln;.j(ejggo.ru
i 1 13.11 https://m.edsoo0.ru
35. Kopens n-oii crenenu 17§434362
O000menue, 1 14.11
36 cucreMarusanys u https://m.edsoo.ru
"| KOppeKIHs 3HaHUM 110 TeME [7f434572
«CrenenHast QyHKIUS»
37 Pemenne ynpaxHeHui 1o 1 15.11 https://m.edsoo0.ru

teme: "CreneHHas pyHkuus"

[71434d38
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KonTpoabnas padora Ne 3

17.11

38. no teme: «CreneHHas
byHKIuD)
YpaBHeHus u
HEPaBCHCTBA C OIlHOﬁ
nepeMenHoi ( 21 yac)
39 [lenoe ypaBHEHHE U €r0O 20.11 https://m.edsoo.ru
) KOPHHU [743bf66
40 Llenoe ypaBHEHUE U €TO 21.11 https://m.edso0.ru
' KOPHHU [743bf66
a1 Lenoe ypaBHeHuUE U €ro 22.11 https://m.edso0.ru
' KOpHH [1143c542
42 JpoOHBIe panioHaIbHBIC 24.11 https://m.edso0.ru
' ypaBHCHHS [743c542
43 JpoOHble paliioHaTIBHBIC 27.11 https://m.edso0.ru
] YpaBHEHUs [7f43c3d0
44. JpoGHBIe parHOHANbHbIC 2811 https://m.edso0.ru
YpaBHCHHUA [7143c3d0
45, JlpobHble palnoHanbHbIE 2911 https://m.eds00.ru
YpPaBHEHHUS [7t43c3d0
CamocrosiTesibHas padora 01.12
46.| mo Teme «YpaBHeHHs ¢ '
OJIHOM MepeMeHHO0i»
Pelienue HepaBeHCTB BTOpPOI 04.12
47 CTeHeII{)I/I ¢ OJIHOI P https://m.edsoo.ru
' s /7£43c9b6
MepeMEeHHON
Pelienue HepaBeHCTB BTOpPOI 05.12
48 CTeHeII{)I/I ¢ OJIHOI P https://m.edsoo.ru
: U [7f43¢9b6
MepeMEeHHON
Petienue HepaBeHCTB BTOPOit 06.12
49. CTETEeHH C OJTHOM https://m.edso0.ru
MIEPEMEHHOMN [743c9h6
Petienue HepaBeHCTB BTOPOit 08.12
50 P . P https://m.edsoo.ru
. CTTeHHU C OAHOI 17§4309b6
MIEPEeMEHHON o
51 Pemenne HepaBeHCTB 11.12 https://m.edsoo.ru
' METOJ0M MHTEPBAIOB [7f43c9b6
52 Pemenue HepaBeHCTB 12.12 https://m.edso0.ru
' METOJIOM HHTEPBAJIOB [743c9b6
53 Pemenne HepaBeHCTB 13.12 https://m.edsoo.ru
' METOJIOM HHTEPBAJIOB [7f43c9b6
54 Pemenne HepaBeHCTB 15.12 https://m.edsoo.ru
' METOJIOM HHTEPBAJIOB [743c9b6
55 Pemenne HepaBeHCTB 18.12 https://m.edsoo0.ru
) METOJIOM MHTEPBAJIOB [743c9b6
56 HexoTopsie nmpuembl 19.12
"| pemnieHus nenbIX ypaBHEHUH
57 HexkoTopsie nmpuemsl 20.12
"| pemieHus 1EeIbIX ypaBHEHUM
58 Hekoropsie nmpuemMbl 22.12

peuIeHus UEeblX YPaBHEHUN
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KonTpoabnas padora Ne 4

25.12
59 1o TeMe: «YpaBHEHUSA U
' HEPaBEeHCTBA C OIHOM
nepeMeHHOH»
YpaBHeHus u
HEPaBeHCTBA C AByMS
nepemMeHHbIMH ( 25
4acoB)
60. YpaBHeHus ¢ ABYMsI 26.12 https://m.edsoo.ru
MIEPEeMEHHBIMU U €T0 rpaduk [7t43d0b4
61. YpaBHCHHUS C IBYMS 27.12 https://m.edso0.ru
MIEPEMEHHBIMU U €T0 TpaduK [7t43d0b4
62. YpaBHEHHUS C IBYMST 20.12 https://m.edsoo.ru
MIEPEeMEHHBIMU U €T0 rpadux [7t43d0b4
63. I'papuaeckuii crocod 09.01 https://m.edso0o.ru
pelIeHNs CUCTEM YPaBHEHHUH [7f445516
64. I'papuaeckuii crioco6 5 10.01 https://m.edsoo.ru
peLIeHNs CUCTEM YpaBHEHUN (71445516
65. I'papuaecknii crocod 12.01 https://m.edso0.ru
pelIeHNs CUCTEM YPaBHEHUM [7f445516
66. Pemenue cucreM ypaBHEeHH 15.01 https://m.eds00.ru
BTOPOM CTENEHU [7f43d6d6
67, Pemenue cucrem ypaBHEeHUM 16.01 https://m.eds00.ru
BTOPOM CTEIECHU [7f43d6d6
68. Pemienue cucrem ypaBHeHUM 17.01 https://m.edsoo.ru
BTOPOM CTENIEHH [7f43d6d6
Pemrenue 3amau ¢ TOMOIILBHO 19.01 httos://oge.sdam
69.| cucreM ypaBHEHUI BTOPOM gia.ru/
CTETIEHH.
Pemenue 3amaq ¢ [IOMOIILEO 2201 httos://oze.sdam
70.| cucreM ypaBHEHHI BTOpOM gia.ru/
CTEIIEHH.
Pemenue 3amaq ¢ [IOMOIIBIO 23.01 httos://oze.sdam
71.| cucreM ypaBHEHHI BTOpOH gia.ru/
CTETIEHH.
Pemenue 3anaq ¢ TIOMOIIIBEO 24.01 httos://oze.sdam
72.| cucreM ypaBHEHHI BTOpPOii gia.ru/
CTETNEHU
CamocrtosiTeibHas padoTa 26.01
Mo TeMe: «YpaBHeHUs U '
73. HEePaBeHCTBA C IBYyMsl
nepeMeHHbIMID)
Hepasencmea c 06yma 2001
nepeMeHHbIMU U UX '
cucmemul
74. Hepasenctsa ¢ 1Bymst 30.01 http://www.edu.r
MepEMEHHBIMU u/
75 HepasencTa ¢ 1Byms 31.01 http://www.edu.r

NEPEMECHHBIMHA

u/
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76 HepaseHnctBa ¢ 1syms 02.02 http://www.edu.r
' MEPEMEHHBIMHA u/
77 Hepasencrsa ¢ nByms 05.02 http://www.edu.r
' IIEPEMEHHBIMU u/
78, CucTteMbl HEpaBEHCTB ¢ 06.02 http://www.edu.r
JBYMS IIEPEMEHHBIMU u/
79 CucTteMbl HEpaBEHCTB C 07.02 http://www.edu.r
JIByMsI IIEPEMEHHBIMU u/
80 CucremMbl HEPaBEHCTB C 09.02 http://www.edu.r
JBYMsI IEPEMEHHBIMU u/
81 CucTeMbl HEpaBEHCTB C 12.02 http://www.edu.r
JBYMsI IEpEMEHHBIMU u/
82 CucTteMbl HEpaBEHCTB C 13.02 http://www.edu.r
JByMs IIEPEMEHHBIMU u/
83 Ypok 00001eHus u 14.02 http://www.edu.r
' cUCTeMAaTH3aIuy 3HaHUH u/
Konrposbnas pabora Ne 5 16.02
84 0 TemMe: «YpaBHEHHUS U '
' HepaBeHCTBA C ABYMS
nepeMeHHbIMU»
Apupmernyeckas
nporpeccus ( 10 yacos)
85. [ocnenoBaTeabHOCTH. 19.02
86 apigﬁ;?j;‘gﬁ 20.02 https://oge.sda
- mgia.ru/
IPOTrPECCUH —
67 apig;f;?:;‘iﬁ 21.02 https://oge.sda
: mgia.ru/
POrpPeCCUu —
QPopmyra n-ro wieHa 26.02 https://oge.sda
88. apu(pMeTHIeCKOu ' 0ia U
mgia.ru/
porpeccun
®opmyia n- ro YieHa 27.02 http://fipi.ru/
89. apupMeTHUIECKOU
porpeccuu
DopMyia CyMMBI - IEPBBIX 28.02 http://fipi.ru/
90.| uneHOB apupMeTHUECKOM '
IIPOrPECCHH.
®dopmyiia CyMMBI - IEPBBIX 01.03 https://oge.sda
91.| uneHoB apupMeTHUECKOM ' oia U
mgia.ru/
IIPOTPECCHH.
®dopmyiia CyMMBI - IEPBBIX 04.03 https://oge.sda
92.| uneHoB apupMeTHUECKOM ' BTSN
mgia.ru/
IIPOTPECCHH.
93 Ypok 0600menus u 05.03 https://oge.sda
' cUCTeMaTH3alluy 3HaHUH mqia.ru/
KontpoubHnas pabora Ne 6 06.03
94 1o Teme: '
) «Apudmernyeckas

MpOrpeccus»
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I'eomeTpuueckast
nporpeccus ( 10 yacos)

Ornpenenenue

. 11.03
95. reOMETPHUSCKOM
MIPOTPECCHH.
Ornpenenenue 12.03
96. r€OMETPHUECKOM '
POTPECCHH.

97 Q®opwmya n-ro wieHa 13.03 https://oge.sda
" | TEOMETPUYECKOM ITPOrPECCUU mgia.ru/
98 QPopmyna n- ro wieHa 15.03 https://oge.sda
" | TeOMETPHUECKO Mporpeccun maia.ru/

99, ®dopmyna n- Io WieHa 18.03 http://fipi.ru/
reOMETPHUUECKOM MpOrpeccuu
DopMya CyMMBI N- IEPBBIX 1903 http://fipi.ru/
100/  4jeHOB reoMeTpUYECKOM '
IPOTPECCHH.
DopMyia CyMMBI - IEPBBIX 20.03 http://fipi.ru/
101| 4neHOB reoMeTpUYECKON '
MIPOTPECCHH.
KonTpoabnas padora Ne 7 22 03
102| mo teme: «I'eomeTpryecKas '
Nporpeccus»
103 Pemtenne 3aganuii OI'D 03.04 http://fipi.ru/
104 Pemenue 3agau OI'D 05.04
JIEMEHTBI
KOMOMHATOPUKH H
TEOPHHU BEPOATHOCTH (
18 yacoB)
105 [Tpumepsl KOMOMHATOPHBIX 08.04 http://fipi.ru/
3aad.
106 [Tpumepsr KOMOMHATOPHBIX 09.04 hto://fioi.ru
3amaqy http://fipi.ru/
107 [Tpumepsl KOMOMHATOPHBIX 10.04 http://fipi.ru
3amad http://fipi.ru/
108 TlepecTaHOBKH 12.04 https://oge.sda
mgia.ru/
109 TlepecTanoBKH 15.04 https://oge.sda
mgia.ru/
110 PasMermenns 16.04 https:/{oge.sda
mgia.ru/
111 PasMerenus 17.04 https://oge.sda
maia.ru/
112 CoueTanus 19.04 httgs:/{oge.sda
mgia.ru/
113 CoveTanns 22.04 https://oge.sda

mgia.ru/
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114 CoueTanns 1 23.04 https:/{oge.sda
mgia.ru/
115 OTHOCI/I;[‘CJ'IBHaH 4acToTa 1 24.04 htto://fipi.ru/
CIy4alHOTO COOBITHUS
116 OTHOCI/IVTenLHaﬂ 4acToTa 1 26.04 http://fipi.ru/
CIIy4aifHOTO COOBITHS
117 OTHOCI/I;I‘CJIBHaSI 4acToTa 1 29 04 http://fipi.ru/
CIIy4aifHOTO COOBITHS
118 Bepoarsocts 1 30.04 http://fipi.ru/
PaBHOBO3MOKHBIX COOBITHH.
119 BeposTHOCTE . 1 03.05 http://fipi.ru/
PaBHOBO3MO>KHBIX COOBITUI
120 BepostHocTe 1 06.05 http://fipi.ru/
PABHOBO3MOJKHBIX COOBITHIA
191 Ypok 00001IeHNS 1 1 07.05 http://fipi.ru/
CUCTEMATH3AINH
KonTpoabnas padora Ne 8 1 08.05
122 1o TeMe: «JIeMeHThbI
KOMOHMHATOPMKH M TEOPHH
BEPOSATHOCTEID)
Hrorosoe nosropenmue.
123 Yucna. Beruncnenus. 1 13.05 https://m.edsoo.ru
[7f4452e6
124 Yucna. Beruuciaenus. 1 14.05 https://m.eds00.ru
[714452¢6
125 ToxnecTBeHHbIC 1 15.05 https://m.edsoo.ru
npeoOpa3oBaHus [7f4452e6
126 ToxnecrBeHHbIC 1 17.05 https://m.edso0.ru
npeoOpa3oBaHus [7f4452¢6
197 YpaBHeHus u CI{CTGMH 1 20.05 https://m.edsoo.ru
YpaBHEHUH [7f445516
128 YpaBHeHus u CHCTCMBI 1 21.05 https://m.edso0.ru
YpaBHCHHH (71445516
129 HepaBeHCTBa. 1 22.05 https://m.edsoo.ru
[7f445516
130 HTorosast KOHTPOIbLHAA 1 24.05
pabora Ne 9
Apudmetrueckas 1 05 http://fipi.ru/
131 MIPOTPECCHSI.
I"'eomeTprueckas mporpeccus
132 Pemenue 3anau 1 05 http://fipi.ru/
COCTaBJICHUEM ypPaBHEHHSI.
133 OyHKUMU. 1 .05 http://fipi.ru/
134| Pemenue 3a7a4 Ha ABKCHHE 1 05 http://fipi.ru/
135| Pemenwne 3ama4q Ha padoTy 1 05 http://fipi.ru/
136 Pemrenne 3amau 1 05 http://fipi.ru/
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Anre6pa, 9 kmacce/ Makapsrae FO.H., Munaiok H.I'., Hemkos K.U. u
npyrue; noj penakiueit TensakoBckoro C.A., AKIMOHEPHOE OOIIECTBO

«M3parenscTBO «IIpocBeieHne»

METOJNYECKHUE MATEPHAJIBI J1JI51 YYUTEJIS
Anrebpa: nunakt. Mmatepuaisl s 9 ki. / JI. Y. 3paBuy, JI. B. Ky3nernoga, C.

b» CyBopoBa. — M.: IIpocsenienue, 2007—2008.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
MHTEPHET

1. www. edu - "Poccuiickoe oOpa3oBanue" ®denepabHbIi MOpTAIl.

2. www. school.edu - "Poccuiickuii 0011eo0pa3oBarenbHbIi mopran'.

3. www.school-collection.edu.ru/ Equnas komiekius 1iudpoBbIxX
00pazoBaTeNbHBIX PECYPCOB

4. www.mathvaz.ru - doCke mKOJILHOTO YUUTEIsT MATEMATHKU

5. www.it-n.ru "CeTb TBOpUECKHX yUuHUTEICH"

6. www .festival.1september.ru dectuBans negaroruueckux uae

"OTKpBITBINA YpOK"
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