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Ipunoxenne
PaGo4as nporpamma yue0Horo kypca «AJITEBPA» 7-9 kaace

HOACHUTEJIbHAA 3AIINCKA

Anrebpa sBJsIETCS OHUM M3 OIOPHBIX KyPCOB OCHOBHOIO 00IIero oOpa3oBaHMs: OHA
ofecreunBaeT M3y4eHUE PYTUX AUCLUILUINH, KaK €CTeCTBEHHO-HAYYHOrO, TAK U I'yMaHUTAPHOTO
IIMIKJIOB, €€ OCBOEHHE HEOOXOAMMO AJIST MPOAOJIKEHHsI 0Opa3oBaHUsl M B MOBCEAHEBHON JKU3HHU.
PasBute y oOydaromumxcss HAy4HBIX MPEACTABICHUM O IPOUCXOKACHUH U CYLIHOCTH
anreOpanyeckux aOcTpakumii, crmocode OTpa)KeHUs MaTeMaTHYeCKOH HayKO# SIBIEHUH U
IIPOLIECCOB B IPUPOAE U OOIIECTBE, POJIM MATeMAaTH4YEeCKOTO MOETHUPOBAHUS B HAYYHOM
NO3HAHWU U B IPaKTHKE CIIOCOOCTBYeT (POPMHUPOBAHHMIO HAYYHOrO MHUPOBO33PEHUS U KAueCTB
MBILLJIEHNsI, HEOOXOAUMBIX JIsl aamTallid B COBpeMeHHOM ImdpoBom obrnectBe. U3yueHue
anreOpe! o0ecrieunBaeT pasBUTHE YMEHUS HAOI0aTh, CPABHUBATH, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIIJIEHUs, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM
JEeWCTBUS U BBIBOABI, (POPMyIHPOBaTh yTBepKaeHus. OCBOEHME Kypca anreOpbl o0ecreynBaer
pasBUTHE JIOTMYECKOTO MBIIUICHUA OOYYalOUIMXCs: OHM HCIONB3YIOT [eOYKTUBHBIE U
UHIYKTHBHBIE PACCYXXIEHUs, 0000INeHHEe U KOHKpPETH3aIHio, adCTparMpoBaHUE W aHAJIOTHIO.
OOGyuenune anrebpe mnpennoyaraeT 3HAYUTEIbHbIH OOBEM CaMOCTOSITENILHOW JEATEIbHOCTH
o0ydJaromuxcs, IO3TOMY CaMOCTOSITENIbHOE pelleHHe 3ajady  sBJSeTCS  peaju3auueit
ACATECIIbHOCTHOI'O MPpUHIUIIA O6yLIeHI/IH.

B crpyktype mnporpammel yueOHOro kypca «Anrebpa» Aiasi OCHOBHOro oOmiero
00pa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COIEPKAaTElIbHO-METOAWYECKHe JIMHHUHU. «Uucna u
BBIYHCIIEHU», «AnreOpandeckue BbIpaKeHHs», «YPaBHEHHS M HEPaBEHCTBa», «DyHKLHNY.
Kaxnast u3 3TuxX comeprkaTelbHO-METOAMYECKUX JIMHUM PasBUBAETCS HA MPOTSHKEHUH TPEX JIET
M3y4eHus: Kypca, B3aMOIEHCTBYS C IPyTUMH €ro JUHUsAMH. B xone usyveHus yueOGHOro Kypca
00y4aroImuMCsi MPUXOAUTCS JIOTHYECKU PACCyKIaTh, HCIIOIb30BATh TEOPETHKO-MHOKECTBEHHbIN
A3bIK. B CBSI3U € 3TUM B IporpamMy y4eOHOro Kypca « Anredpa» BKIIFOUEHBI HEKOTOPBIE OCHOBBI
JIOTUKY, IPEACTaBIE€HHbIE BO BCEX OCHOBHBIX pasfesiax MaTeMaTH4eckoro oOpa3oBaHHsS U
CIOCOOCTBYIOIIME OBJIANEHHIO OOYYAIOIIMMHUCS OCHOB YHHMBEPCANLHOIO MAaTeMaTHYECKOro
a3pika. ComeprkaTenbHOM U CTPYKTYPHOH OCOOEHHOCTBIO yueOHOro Kypca «Anrebpay sBisiercs
€ro MHTErPHPOBAHHBIN XapaKTep.

Conepxanme nuHnu «Uncia W BBIYHCICHUS» CIYXKUT OCHOBOM MJIsi AajbHEHIIEro
U3y4EHHUS MaTEeMaTHKH, CIOCOOCTBYET PAa3BHTHIO y OOYYarOIIMXCsl JIOTMMECKOTO MBIILIEHHSI,
(bOpMUPOBaHUIO YMEHUS MOJb30BATBCA AJTOPUTMAMM, & TAKXKE MPHOOPETEHHIO MPAKTHYECKHUX
HaBBIKOB, HEOOXOAMMBIX I MOBCEOHEBHOW >XKM3HU. Pa3sBUTHE MOHSTHUS O YHCIE Ha YPOBHE
OCHOBHOTO 00mero oOpa3oBaHMs CBSI3aHO C PALMOHAJBHBIMH M MPPALIMOHAJIBHBIMH YHMCIAMHU,
dbopMupOBaHUEM MPENCTABICHUI O NEHCTBUTEILHOM YHCIE. 3aBepIIeHHE OCBOEHHUS YUCIOBOI
JIMHUY OTHECEHO K cpenHeMy ofrmeMy oOpa3oBaHUIO.

Conepxanme nByx anreOpandecKux JUHUH — «AJreOpandeckue BBIPAKEHUS» U
«YpaBHEeHHST W  HEpPaBEHCTBa»  crmocoOCTByeT  (QOPMHUpPOBaHHIO y  OOYYarOLIMXCsI
MaTE€MaTHYECKOro armapara, HEOOXOOMMOro AJisi pELIeHUs 3a]ad MaTeMaTHKM, CMEKHBIX
IPeIMETOB U NMPAKTUKO-OPHEHTHPOBAHHBIX 3a1a4d. Ha ypoBHE OCHOBHOTO 00LIEro oopa3oBaHHsI
yueOHBIl  Marepuan TPYNIOUPYeTCS BOKPYI  paLMOHANBHBIX  BbIpaKeHWi.  Aunrebpa
IEMOHCTPHUPYET 3HaYeHHEe MAaTEMAaTHUKU KakK S3bIKa IS TIOCTPOEHMsI MaTEMAaTHYECKUX MOZENEH,
ONUCaHUs MPOLECCOB U ABJICHUN peaJbHOro Mupa. B 3amauu oOyuenus anredpe BXOIAT Takke
IajbHENIee pa3BUTHE AITOPUTMHYECKOrO MBIIIJICHUS, HEOOXOAMMOro, B YaCTHOCTH, JJIsI
OCBOEHHsI Kypca WH(POPMATHKH, ¥ OBJAaI€HWE HaBbIKAMM IEIYKTUBHBIX PACCy>KIECHUI.



IIpeobpazoBaHne CUMBOJIBHBIX (POPM CHOCOOCTBYET Pa3sBUTHIO BOOOpakeHHMsl, CIOCOOHOCTEN K
MaTeMaTH4Ye€CKOMY TBOPUECTBY.

ConepxaHue  (QyHKIMOHANBHO-TpadMYECKO  JIMHMM  HAUEJNEHO Ha  IOJyueHHe
o0y4aromMMHUCA 3HAaHUH O QYHKLHMAX KaK BaXKHEWIIEil MaTeMaTu4eCKOM MOENH JUIsl OMHUCAHUS
U HCCJIEIOBaHMs Pa3HOOOpPAa3HBIX NMPOLIECCOB W sIBJIEHHI B mpupome u obmecrBe. HM3yueHue
Marepuaiia CrnocoOCTBYeT pPa3BHTHIO Yy OOYYAIOLIMXCS YMEHHS HCIOJNb30BaTh pPa3iMYHbIE
BbIPA3UTEJNIbHBIE CPENCTBA SI3bIKA MAaTEMATUKHU — CJIOBECHBIC, CHMBOJIMYECKHE, rpaduueckue,
BHOCHUT BKJIaJl B ()OPMHPOBaHHE NPENCTABICHHI O POJIM MATEMATHKHA B PA3BHUTHH LIABHIH3ALIHU
U KyJbTYpBbL

CornacHo y4eOHOMy rMuiaHy B 7-9 Kkjaccax wu3ydaercs y4eOHbI Kypc «Aunrebpay,
KOTOpBIH BKJIIOYAeT CIENYIOIIUE OCHOBHBIE pasfieNibl copepikaHus: «Uucna W BBIYUCICHHSY,
«AnreGpanyieckue BIPAKEHUsD), « Y PAaBHEHHUS U HEPABEHCTBAY, « DYHKIHI .

Ha usyuenne yuebHoro kypca « Anrebpa» orBoaurcst 306 yacos: B 7 knacce — 102 gaca (3
yaca B Henenmo), B 8 kinacce — 102 gaca (3 vaca B Hepmeno), B 9 knacce — 102 gaca (3 gaca B
HEAEJIO).

COAEP)XAHUE OBYUYEHMUSA

7 KJIACC

Yucaa v BbIYHCICHHS

Jpobu OOBIKHOBEHHbIE M JAECATHYHBIC, MEPexo] OT OAHOW (OpMblI 3amucu apobei K
npyroi. IIoHsaTHE palOHANIBHOIO 4KCiA, 3aUCh, CPABHEHHE, YIOPSIOYMBAHUE PALIMOHAIBHBIX
yuces. ApupMeTHuecKue NeHCTBUS C PAlMOHANBHBIMU 4Ynciamu. Peinenne 3a1a4 u3 peajbHOi
NPaKTUKU Ha 4acTH, Ha APOOH.

CreneHp ¢ HaTypalbHBIM IOKa3aTeJeM: OINpeAesieHHe, MpeoOpa3oBaHUE BhIPAXKEHHI Ha
OCHOBE OIIpeieNIeHNs], 3aIuch OobIINx ynces. [IpoueHThl, 3amich MPOIEHTOB B BUAE ApoOU H
apobu B BHuAe MpoueHTOB. Tpu OCHOBHBIE 33a7a4d HA MPOLIEHTHI, PELIEHHE 33/1a4 U3 PEabHOM
IPaKTHUKU.

IIpuMeHeHNe NPU3HAKOB AETUMOCTH, PA3JIOKEHHE HA MHOKHUTEH HATYPAIbHBIX YUCE]L.

PeasnbHble 3aBUCUMOCTH, B TOM YHCJIE TIPsIMasi M 0OpaTHask MPOMOPIHOHAIBHOCTH.

Auredpanyeckue BbIPAKEHHSs

IlepeMeHHble, YNCIOBOE 3HAYEHHE BBIPAXKEHUS ¢ mMepeMeHHoW. JlomycTumbie 3HAYEHHs
nepeMeHHbIX. lIpencraBieHMe 3aBUCUMOCTH MEXAY BelIUMYMHaMH B BHIE (OPMYJIbL
Brruncnenus no dpopmynam. IIpeodpazoBaHne OyKBEHHBIX BbIPaXKE€HHA, TOXKIECTBEHHO PaBHbBIE
BBIPAXCEHUs, MpaBwia npeoOpa3oBaHusl CYMM U MPOU3BEACHHII, MpaBuiia PacKpbITHs CKOOOK U
MPUBEAEHUS MOTOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPAIbHBIM TOKa3aTesIeM.

Onnounens! u MHOrowieHsl. CteneHb MHOrOWIeHa. ClIOsKeHHME, BHIYUTAHHE, YMHOXKEHHE
MHOrO4JIEeHOB. POpMyJibl COKPAIEHHOTO YMHOXKEHUA: KBAApaT CyMMBbI M KBapaT Pa3sHOCTH.
®opMya pa3HOCTH KBaApaToB. Pa3jiokeHHe MHOTOUIEHOB HA MHOXHTEIH.

YpaBHeHus1 1 HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YPaBHEHUS, MPaBUiIa NPeoOpa3soBaHUs ypaBHEHHMsI, PABHOCHJIbHOCTD
YPaBHEHUH.

JluHeliHOEe ypaBHEHHE C ONHOW IMEPEMEHHOH, YHCJIO KOpHEH JIMHEHHOro ypaBHEHWS,
pelieHue JMHEHHBIX ypaBHeHHI. CocTaBieHHE YpaBHEHUI MO YCJIOBUIO 3a/a4yM. PemieHue
TEKCTOBBIX 3a7]a4 C OMOIIBIO YPaBHEHHH.

JIuneiiHoe ypaBHEHHE C IByMs NEpeMEHHBIMH U ero rpaduk. Cucrema JBYX JTHHEHHBIX
YPaBHEHHH ¢ OByMsl NEpeMeHHbIMU. PemeHne cHCTeM ypaBHEHHIl CIIOCOOOM MOICTAHOBKH.
IIpumepe! pereHns TEKCTOBBIX 33/1a4 ¢ MOMOIIBIO CUCTEM Y PaBHEHHIA.

DyHKIUH



Koopnunara Toukm Ha mnpsamoi. YUucnoBble npoMexyTKH. PaccTrosinue Mexay AByMs
TOYKaMH KOOPANHATHOU MPSMOH.

IIpsimoyronpHass cucrema koopauHat, ocu Ox u Oy. Abcuucca M OpAMHATAa TOYKH Ha
KoOpAMHATHOH miockocth. lIpumeps! rpadukos, 3apaHHbiX (opmynamu. UreHue rpadukos
peanbHbpIx 3aBucumocted. llonstue ¢yukumn. I'padux yHkumu. CsoifictBa (yHKIMIA
Jluneitnas Qynkuys, eé€ rpadux. I'papux Pynkumu y = [x|. ['paduueckoe pemeHne THHEHHBIX
YPaBHCHHMM M CUCTEM JIMHEMHBIX YPABHEHHI.

8 KJIACC

Yncyaa v BbIYHCICHHS

KsanpatHelii kopeHb u3 umcna. Ilonsarme o0 umppauuoHansbHOM uucie. JlecsiTuuHble
npuOIIDKEHNs] HPPaLMOHANBHBIX Yrcesl. CBoiicTBa apudMeTHIeCKUX KBafAPaTHBIX KOpHEH U HuX
NpUMEHEHHE K IpeoOpa3sOBaHUIO YHCJIOBBIX BbIPAKEHHMI M BbIMUCIEHUSIM. JlefiCTBUTENbHBIE
qyHcna.

CreneHs ¢ LienbIM NOKa3aTeneM U €€ cBolictBa. CTaHAapTHAs 3aIliCh YHCIA.

Anre0panyecKkHe BbIPAKEHHS

KBaapaTHbIi TPEXWIEH, Pa3/IOKEHUE KBAJIPaATHOTO TPEXUIIEHA HA MHOKHUTEIH.

Anrebpanueckast npobb. OCHOBHOe CBOKMCTBO anrebpauyeckoii apobu. CrnokeHue,
BBIYNTAHNE, YMHOXEHUE, JeneHne anrebpandeckux apobeil. PaunoHanbHble BHIPAKEHHS M HX
npeoOpa3oBaHue.

YpaBHeHHUs1 H HEPABEHCTBA

KBanparnoe ypasHeHue, (opMyna KOpHeW KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHuH, CBOASIIUMXCA K JHHEHHbIM u KBaapatHbM. Ilpocrteiiuine npoOHO-
paluoHAJIbLHEIE YPABHEHNUS.

I'paduyeckass mHTEpIpeTanusl ypaBHEHUI ¢ AByMs MEPEMEHHbBIMU U CHUCTEM JIMHEHHBIX
ypaBHEHHH ¢ OByMs nepemeHHbIMU. IIpumepbl pellieHHs] CUCTEM HEIMHEWHBIX YpaBHEHUH C
IBYMS IEPEMEHHBIMU.

Petenue TeKCTOBBIX 3a/1a4 ajireOpandaeckuM CrocoOOM.

YucnoBele HEpaBeHCTBA U UX cBoiictBa. HepaBeHCTBO ¢ OnHON mnepeMeHHOM.
PaBHOCHUNIBHOCTL HepaBeHCTB. JIMHEHHbIE HEpaBEeHCTBA C OAHOM TmiepeMeHHOH. CHCTeMbI
JMHEMHBIX HEPABEHCTB C OTHON NEPEMEHHOM.

DyHKIUH

ITousatne ¢pynkuun. OOMACTH ONMpEAENeHUs] 1 MHOXKECTBO 3HaueHui QyHKUuH. CrocoOb
3amaHus PyHKIMA.

I'papux ¢ynkuumn. Urenue cpoiictB Qynkumu mo e€ rpaduky. [Ipumepsl rpaduxos
(YHKLHI, OTPaKAIOIIUX PeaIbHbIE MPOLECCHL.

OyHKLUY, ONUCHIBAIOIIKAE NPAMYI0O M OOPaTHYIO MPONOPLMOHAIBHBIE 3aBUCHMOCTH, HMX
rpadpuku. @yHkuuu y =x2, y =x3,y = Vx, y=|x|. I'padudeckoe permeHne ypaBHEHHI H CHCTEM
YPaBHEHHUI.

9 KJIACC

Yncaa H BbIMHCIICHHSA

PanmoHanbHble Yncia, UppaLMOHAJIbHBIE YHACTA, KOHEYHbIE U OECKOHEYHbIE JIECATHYHBIE
npobu. MHOXECTBO JEeHCTBUTENbHBIX 4HCEJN, ACHCTBUTENIbHBbIE 4YHCIA KaKk OECKOHEYHbIE
necsaTudHble  poOu. B3auMHO  OAHO3HAYHOE  COOTBETCTBUE  MEXAY  MHOXECTBOM
JEUCTBUTENBHBIX YHCET U KOOPAUHATHON MPSIMOM.

CpaBHeHHe NEICTBUTENLHBIX YHCeN, apupMeTHIecKue eNHCTBUS C EeHCTBUTEIbHBIMU
YUCJIAMU.



Pa3zmepbl OOBEKTOB OKpYXAIOINEr0 MHpa, IUIMTEBHOCTh IPOLIECCOB B OKPY KAKOIIEM
MHpe.

ITpubnuxEéHHOE 3HAUEHHE BEIMYHMHBL, TOYHOCTb NpUOMKeHUs. OKpyrjieHHe 4YHCel.
IIpukuaka u OLleHKA PE3yIbTaTOB BBIYUCICHHIA.

YpaBHeHus1 H HepaBeHCTBA

JIuneiinoe ypaBHeHue. PelieHne ypaBHeHUH, CBOAAIIMXCS K TMHEHHBIM.

KBanpatHoe ypaBHeHue. PemmeHue ypaBHeHWi, CBOISILIMXCS K  KBaOpaTHBIM.
bukBanpatHoe ypasHenue. IlpuMepsl pemeHuss ypaBHEHUIl TpeThel U 4YETBEPTON CTemeHei
Pa3JIOKCHHUEM Ha MHOKHUTCIIH.

Pemenne  npoOHO-pallOHaNBHBIX ~ ypaBHEHHil.  PelreHne  TEKCTOBBIX  3adad
anredpamyeckuM METOIOM.

VpaBHeHue C IBYyMs NEPEMEHHBIMU U ero rpaduk. PemieHue CHCTEM ABYX JHMHEIHHBIX
YpaBHEHUM C JByMsl NEPEMEHHBIMU. PellleHne cucTeM OBYX ypaBHEHHWH, ONHO M3 KOTOPBIX
JMHENHOE, a Apyroe — BTOpoi creneHu. I'paduueckas nHTepnperanus CUCTEMbl ypaBHEHUH C
OBYMsI IEpEMEHHBIMU.

Pemenne TekCTOBBIX 3a1a4 anredpanyeckum CrocoooM.

YucnoBbie HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPAaBEHCTB C OMHON mHepeMeHHOIl. PerneHue cucreM JHHEHHBIX
HEpaBeHCTB ¢ OfHOW mepemeHHOU. KBamparneie HepaBeHcTBa. ['padmdeckas umHTEpHperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C BYMsl NEPEMEHHBIMH.

DyHKUNH

Kpagparnunas ¢ynxmusa, e€ rpapuk u csoiicrBa. IlapaGosia, KOOpAMHATHI BEPUIMHBI
napaboIibl, OCb CHMMETPHH NapadoJibl.

Ipaduxu Gynkumit: y = kx, y = kx + b, y = k/x, y = x3, y =\x, y = |x| u ux cBoiicTsa.

YucnoBble NOCI€10BATEILHOCTH H NPOrPeccHH

IloHsATHE YMCIIOBOM MOCNENOBATENLHOCTU. 3aaHue MOCNEAOBATENbHOCTH PEKYpPPEHTHOM
bopmyoii 1 HOpMyJIOii 11-r0 UiieHa.

Apudmeruueckas u  reomerpuyeckas —mporpeccud. ®Popmynel  m-rO  4ieHa
apu(pMeTHIeCKOH U T€OMETPUIECKON MPOrPECCHil, CYMMBbI MEPBbIX /7 YJIEHOB.

H3o0pakeHue wieHOB apu(METHYECKOH W IeOMETPUYECKOIl MpOrpeccuil TOYKamu Ha
KOOPAMHATHON INIOCKOCTHU. JIMHENHHBIN U 9KCIIOHEHIHAIbHBIN pocT. ClI0XKHbBIE MPOIICHTHI.

ILNTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUSA INPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA30BAHUA

JJMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTATBI OCBOCHUS MpPOrpaMMmbl ydeOHOro Kkypca «Anrebpa»
XapaKTePU3YIOTCH:

1) naTpuoTHYecKoOe BOCMUTAHHE:

NIPOSIBJIGHUEM HHTEpeca K MNOpPOLUIOMY W HACTOSLIEMY POCCHICKOM MaTe€MaTHKH,
LICHHOCTHBIM OTHOLIEHHWEM K JOCTHKEHHSIM POCCUMCKMX MATEMAaTUKOB U POCCHUHCKOMN
MaTEMAaTUYECKOMN IIKOJIbI, K UCMIOJIb30BAHUIO 3TUX JOCTHMIXKEHUN B IPYTUX HAYKaX U MPUKIATHBIX
chepax;

2) rpa’kaaHCKOEe U AYXOBHO-HPABCTBEHHOE BOCIHUTAHHE:

TFOTOBHOCTBIO K BBIMOJIHEHUIO OOS3aHHOCTEM TIpaXMaHWHA U peai3alid ero Tpas,
NPEACTABJICHUEM O MAaTEeMAaTUYEeCKUX OCHOBaX (PYHKLUHMOHUPOBAHHUS PA3IUUYHBIX CTPYKTYD,
SIBJICHWI, TPOLIEAYP TPakIaHCKOro oO0InecTBa (Hampumep, BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K
OOCYKIEHUIO STUYECKUX MpOoOJeM, CBsI3aHHBIX C MPAKTHYECKHUM IMPUMEHEHHEM TOCTHKEHUMN
HAyK{, OCO3HAHNEM BAXKHOCTH MOPAJIbHO-3TUYECKUX MIPUHIIUIIOB B AEATEIbHOCTH YUEHOTO;

3) TpyaoBOe BOCIIUTAHME:



YCTaHOBKOM Ha aKTUBHOE y4YacTHE B PELICHUM MPAKTUYECKUX 3aJa4 MaTeMaTHYECKOMH
HaIpPaBJIE€HHOCTH, OCO3HAHUEM BaXKHOCTU MAaTEMaTHYECKOro oOpa3oBaHUsS Ha MPOTSKEHUH BCEH
JKU3HH U1l YCIEeIHON NPodeCCHOHANBHOM AEATEbHOCTH H Pa3BUTHEM HEOOXOOUMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM U TIOCTPOSHHMEM WHIMBHIYalbHOW TPACKTOPHUH OOpa3oBaHUS W
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBE) K OMOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCHIPHITHIO MaTEeMaTHYECKHX
O0OBEKTOB, 3a/1a4, PEIISHUl, pacCy KOEHUH, YMEHHIO BHIETh MaTEMATUYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 MO3HAHUSI:

OpHEeHTaluell B NEATEeIbHOCTH Ha COBPEMEHHYH) CHUCTEMY HAy4YHBIX MPEACTaBJICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS UYeJIOBeKa, NPHUPOAbl W OOMECTBa, NOHUMAaHHEM
MaTeMaTHYECKOW Hayku Kak cepbl dHenoBeYeCKOH MeATENbHOCTH, JTAlOB €€ Pa3sBUTHA H
3HAUUMOCTH [JISl Pa3BUTHUS LIUBWIN3ALINHY, OBJIAJICHUEM SI3IKOM MATEMATHKH M MaTEMAaTHYE€CKOM
KyJIbTypOll Kak CpeOCTBOM TMO3HAHUS MHUpA, OBJAQJCHUEM TNPOCTEHINMMHA HaBbIKaMH
HCCIIEIOBATENIbCKON AEATENIbHOCTH,

6) ¢usuueckoe BocnuTanue, (POPMHPOBAHHE  KYJIbTYPbI  3A0POBbA H
3MOLMOHAJIBHOIO 0J1aronoJyYus:

TOTOBHOCTBIO IIPUMEHSATh MaT€MAaTHYeCKHE 3HAHMUS B MHTEPECax CBOETO 3J0pPOBbB,
BEIEHNs 3J0POBOro 0o0pasa >Ku3HH (340pPOBOE MUTAaHUE, COATAHCHPOBAHHBIN PEXUM 3aHATHI U
OTABIXA, peryjisipHas (u3MuUecKass aKTUBHOCTbH), CHOPMHUPOBAHHOCTHIO HAaBBIKA pedIeKCHH,
IPU3HAHNEM CBOETO IpaBa Ha OIMOKY M TAKOT'O JKE MpaBa JPyroro YeIOBeKa,

7) 3Ko/I0rN4YecKoe BOCIUTAHHE:

OpHUEHTallell Ha NMPUMEHEHHE MAaTEeMaTU4YeCKUX 3HAHUU IJIs pelleHus 3aJad B o0nacTH
COXPAaHHOCTH OKpY’KaroIleH Cpenpl, IUIAHUPOBAHMS IIOCTYIIKOB H OLEHKH HMX BO3MOXHBIX
IOCJIEACTBUN AJISI OKPYJKArOIUEH Cpenbl, OCO3HAHHEM INOOANbHOTO XapakTepa SKOJOTMYECKHX
npobJeM U My Tel UX PelueHus;

8) apanTanus K U3MEHSIIOIMMCSI YCJI0BHSAM COLHAJILHOH H MPHPOXHO# Cpeabl;

TOTOBHOCTBIO K JEHCTBUSM B YCJIOBUSIX HEONPEACIEHHOCTH, MOBBIIEHUIO YPOBHS CBOEHH
KOMITETEHTHOCTH Y€pe3 MPaKTHYECKYIO AEATENLHOCTh, B TOM YHCJIE YMEHUE VUHUTHCA Y APYTUX
Jronel, mpruoOpeTaTh B COBMECTHON AESTEIbHOCTH HOBBIE 3HAHMSI, HABBIKA W KOMIIETEHIIMH H3
OTIbITA APYTHX;

HEOOXOMUMOCTBIO B (POPMHPOBAHHMK HOBBIX 3HAHMIA, B TOM 4YuCiie (GOPMYJIHPOBATh HOEH,
TIOHATHS, THMOTE3bl 00 OOBEKTaX W SBJICHHUSX, B TOM YHCII€ paHEe HEU3BECTHBIX, OCO3HABAThb
neuuuTh COOCTBEHHBIX 3HAHUI U KOMITETEHTHOCTEH, IIAHUPOBATh CBOE PA3BUTHE,

CMOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYHD CUTYAlMIO, BOCHPHHHUMATh CTPECCOBYIO
CHUTYaLMI0O KaK BbI3OB, TPeOYIOLMHA KOHTPMEpP, KOPPEKTHPOBATH NPUHHMAeMble pELICHHS U
neicTBus, GopMyTUPOBATh U OLIEHWBATH PUCKHU U TIOCIENCTBHSI, POPMHUPOBATD OIIBIT.

METAIIPEJIMETHBIE PE3YJIbTATBI
Ilo3znaBaTenbHbIE YHHBEpPCAJIbHBIC yueOHbIe AeHCTBHS

Ba3oBble JlorHYeCKHe AefiCTBHA:
®BBIIBJIAT M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMAaTHYECKHX OOBEKTOB,
MOHATUH, OTHOIUEHHHA MEXIY MOHATHUSIMH, (POpMyIHPOBaTH OMpPENENEHUS IMOHSTHIA,
yCTaHaBJIMBaTh CYIECTBEHHBIH MPU3HAK Kiaccu(puKammu, OCHOBaHMsI IJis1 0000eHust
Y CPaBHEHUS], KPUTEPUHU MPOBOAUMOIO aHAN3A;
® BOCIIPHHUMATh, (HOpMyJIIpOBaTh U MPeoOPa3OBBIBATH CYKAEHHS. YTBEPAUTEIBHBIE H
OTpHULATEJIbHBIE, EAMHUYHbBIC, YaCTHbIE U OOLIKE, YCIOBHBIE,



® BEIIBJISITh MAaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3HU U MPOTHUBOpe4Hs B (pakrax,
IOAaHHBIX, HAOMIONEHMSX W YTBEP)KOCHUSAX, NpearaTb KPUTEPHUHU AJI1 BBIIBJICHUS
3aKOHOMEPHOCTEN M MPOTUBOPEUNH,

e eNlaTh BBIBOABI C HCMOJB30BAHHEM 3aKOHOB JIOTUKH, NENYKTUBHBIX M HHOYKTHBHBIX
YMO3aKIIOYeHUH, YMO3aKJIOUE€HHI MO aHAJIOTUHL,

¢ pa3Ouparh A0Ka3aTeIbCTBA MATEMATHYECKHUX YTBEPIKIAEHUI (MPsAMbie U OT MPOTUBHOTIO),
NPOBOANTL CAMOCTOSATENIbHO HECJIO)KHBbIE OKA3aTeNbCTBA MAaTEMAaTHUeCKHX (PaKkToB,
BBICTPAMBATh apPTyMEHTALIHIO, IPUBOAUTH MPUMEPbI U KOHTPIIPUMEPBI, 00OCHOBBIBAThH
coOCTBEHHBIE pacCy KAEHUS,

e BLIOMpATE Ccroco0 pemneHus: yueOHOI 3amaul (CpaBHHUBATh HECKOJBKO BAapHAHTOB
peleHus1, BEIOHpaTh Hanboiee MOAXOMALIMHA C YIETOM CaMOCTOATENBHO BbIAEJIEHHBIX
KPHUTEPHEB).

ba3zoBble nccienoBareibcKHe AeHCTBUS:

® CTIONIB30BaTh  BONPOCHI  KaK  MCCIENOBATENbCKMI  HHCTPYMEHT  IO3HAHHUA,
(dopmyupoBaTh BOIPOCHI, ¢duxcupyromue HNpPOTUBOpPEUHE, npobnemy,
CaMOCTOATENIbHO yCTAHABJIMBATH HCKOMOE U HaHHOe, (POPMHUPOBATH THIOTE3Y,
apryMeHTHPOBATh CBOIO MO3HLIUIO, MHEHHE,

¢ [IPOBOAUTL 110 CAMOCTOSITEJIbHO COCTaBJIEHHOMY IUIAHY HECJIOXKHBII SKCHEePHMEHT,
HeOONBIIOE HCCIIENIOBAHHE M0 YCTAHOBJIEHHIO OCOOEHHOCTEll MaTeMaTH4ecKoro
o0bexTa, 3aBUCHMOCTeH 00BbEKTOB MEXKAY COOON;

® CaMOCTOSATENBbHO (POpPMyIHPOBaTh 0000LIEHHS U BBIBOIBI MO Pe3ybTaTaM MPOBEAEHHOTO
HaOMIOEHUS, MCCIIEOBAHUS, OLICHHBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIBTATOB,
BLIBOZIOB M 0000IIEHNIA;

® IPOTHO3UPOBATb BO3MOXKHOE PAa3BUTHE IIPOIIECCA, & TAK)KE BBIABHIATDH MPEATNOJIOKEHHUS O
€ro Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ unpopmanmeii:

® BBIABJISITH HEIOCTATOYHOCTD U M30BITOYHOCTh MH(POPMALIMH, JaHHBIX, HEOOXOOUMBIX IS
pelleHrs 3a1a49H;

¢ BEIONUpaTh, AHAIN3UPOBAThb, CHCTEMATHU3UPOBATH W HHTEPNPETHPOBATH WHOHOPMALHIO
Pa3IMYHBIX BUIOB U (POPM IPENCTABIECHNUS,

¢ BEIOUpaTh GopMy IpencTaBiIeHUs MHPOpMALNK U HILIFOCTPUPOBATh PELIaeMble 3adauu
CXeMaMHy, AuarpaMMaMH, HHOM rpadukoil 1 ux KOMOMHALIUSIMH,

® OLICHNBATb HAI&XHOCTh MHOOPMALUU MO KPUTEPHUSM, MPENJIOKEHHBIM yUUTEIEM WM
chopMyITHPOBAHHBIM CAMOCTOSITENBHO.

KoMmyHHKATHBHBIE YHHBEpPCAJIbLHbIE yUeOHbIE JeHCTBHSA:

® BOCIIPUHUMATb U (OPMYJIUPOBATH CY>KIOEHUS B COOTBETCTBUH C YCJIOBHSMH M LEIIMH
oOLIeHus, SICHO, TOYHO, T'PAaMOTHO BBIPaXATh CBOKO TOYKY 3PEHHUS B YCTHBIX H
NMCbMEHHBIX TEKCTAX, JaBaTh ITOSCHEHUS MO XOAY PeLIeHHs 3aJa4u, KOMMEHTHPOBATD
NOJIyY€HHBIN PE3YJIbTAT;,

e B X0/ 0OCYXIEHUs 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY)KOAeMOil TeMbI, MpoGIeMBbl,
pemraeMoNl  3ajmady, BBICKA3bIBATh HIEH, HAlEJCHHbIE Ha TOHCK pEeLIeHHs,
CONOCTABIIATL CBOM CYXKAEHHS C CYXKACHUSIMH [OPyTUX Y4YaCTHHKOB [OHAJIOra,
OOHapy>KMBaTh Pa3jIMYMe U CXOACTBO MO3ULIHIA, B KOPPEKTHOI Popme GopMyTupoBaTh
pa3HOIacHs, CBOU BO3PAXKEHHNS,

® [IPEACTABIIATL PE3yJIbTAThl PEIIeHHs 3aJaud, HKCIEePUMEHTa, WCCAeNOBaHHs, MPOEKTa,
CaMOCTOSATENIbHO BBIOHPaTh GOpMAT BBICTYIUICHHS C YYETOM 3aJau MPE3eHTALUH U
0CcOOEHHOCTEH ay TUTOPHH;

® MOHUMATh M MCIMOJb30BaTh MPEUMYIECTBA KOMaHIHON W MHAMBUAYAJIbHOI pabOTHI Mpu
perreHNH y4eOHBIX MATEMAaTHUECKHX 3a/1ay,



¢ IPUHUMATh LieJIb COBMECTHOH JIESTENbHOCTH, IUIAHUPOBATH OPTraHU3AaLMI) COBMECTHOM
pabotel, pacmpenenaTb BuHABI paboT, OrOBapHBATHCS, OOCYXKOAaTh MPOLECC U
pe3yabTaTt paboThl, 06001aTh MHEHHS] HECKOJBKUX JIFO/IEH;
© y4acTBOBATb B IPYMIOBBIX (opMax paboTsl (00CYkKIeHUs,, OOMEH MHEHHSMH, MO3TOBbIE
IITYPMbl M JIPyTUE), BBIIONHITH CBOK 4YacTb paboThl M KOOPAMHHPOBaTh CBOHM
OEeUCTBUS C IPYTHMH YJIeHAMU KOMaH/IbI, OLICHUBATh KA4e€CTBO CBOETO BKJIAa B OOIIMiA
IPOAYKT 11O KPUTEPUAM, CHOPMYJIMPOBAHHBIM YUYACTHUKAMH B3aUMOJIEHACTBUS.
PerynsiTHBHbBIC YHHBepCAJbHbIE yueOHbIE AeHCTBHS
Camoopranu3aums:
© CaMOCTOSITENLHO COCTAaBJIAITh IUIAH, AJTOPUTM peELIeHHs 3amadd (WM €ro 4acrtb),
BBIOMpATh CHOCOO pelleHus C Y4Y€TOM HMEIOLIMXCS PEeCYpCoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHPOBAaTh U KOPPEKTHPOBATh BAPUAHTBI PELICHH C yUETOM
HOBOW WHGOPMALIUH.
CaMOKOHTPOJIb, IMOUHOHAJIBHBIH HHTEJLIEKT:
¢ BJIaJIETh CHOCO0AMU CaMOMPOBEPKH, CAMOKOHTPOJISI MPOLIECCa M Pe3yJbTaTa PEIIEHHUS
MaTEMaTHYECKON 3aJ1auH;
¢ [IPEABUAETh TPYAHOCTH, KOTOpble MOTYT BO3HHKHYTb NMpPH PELICHHUH 3a/a4d, BHOCHTb
KOPPEKTHUBBI B JIESITEIbBHOCTD HA OCHOBE HOBBIX OOCTOSTENLCTB, HalIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIOHOCTEH;
¢ OLICHUBATb COOTBETCTBHE PE3yJIbTaTa AEATEJbHOCTH MOCTaBJIEHHON LENH M YCIOBHSIM,
OOBACHITH MPUYHMHBI AOCTHKEHHUS WM HENOCTH)KEHHs LEJH, HaXOMUTh OINHOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K kxonumy ofyuenus B 7 kJjacce OOydaromMiiC MOJYYHUT CIEAYIOLINE NpPEAMETHbIC
PE3yJIbTATHL

Yucaa v BbIYMCIeHUS

BrImonHATh, coderass yCTHbIE M INHCBMEHHBIE MPUEMBI, apU(pMeTHUeCKHe NCHCTBHS C
PaLMOHATIbHBIMH YHCIaAMH.

Haxoauth 3HaueHUs YUCIOBBIX BBIPAXKEHUH, MPUMEHATH Pa3HOOOpasHblE CHOCOOBI U
NpuéMbl BBIMUCICHHS] 3HAYEHWH APOOHBIX BBIPAXKEHMI, COAEP)KALIMX OOBIKHOBEHHbBIE U
JEeCSITUYHbIE ApOOH.

Ilepexooutb oT onmHOW (pOpMBI 3amUCH Yucen K Apyroi (mpeoOpa3oBbIBATH JECATHUYHYIO
1pobb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B AECATHYHYID, B YaCTHOCTH B OECKOHEYHYIO
JECSITUYHYIO APOOb).

CpaBHUBATH 1 yIIOPSIOYMBATH PALIMOHAIBHBIC YUCIIA.

OxpyrasTe yucna.

BrINONHATL NPUKHUAKY U OLEHKY pe3yJibTaTa BbIUUCJIEHHI, OLEHKY 3HAYEHMI YHCJIOBBIX
BbIpa)ke€HUH. BBIMONHATE NEHCTBHSA CO CTENEHSMHU C HATY PAJIbHBIMH TIOKA3aTENSIMH.

IIpuMeHATh MPU3HAKY ENUMOCTH, Pa3IOKEHUE Ha MHOXKHUTEIH HATYPAJbHBIX YHCE.

Pemarh mnpakTHKO-OPUEHTHUPOBAHHBIE 3aAa4H, CBS3aHHbIE C OTHOLICHHEM BEJIMYHH,
NPONOPLUHUOHATIBHOCTBIO BEIMYHH, POLEHTAMH, HHTEPIIPETUPOBATD PE3YJIbTATHI PELICHUs 3aa4
C y4€TOM OrpaHHUYEHUH, CBS3aHHBIX CO CBOWCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Aunredpanyeckue BbIPAKEHHUS

Hcnonb3oBarh anredpanyecKyro TEPMUHOJIOTHIO H CHMBOJIMKY, TIPUMEHATD €€ B MpoLecce
OCBOEHHUS yueOHOro MaTepuana.

Haxonute 3HaueHus1 OyKBEHHBIX BHIPAXKEHUH NPH 3aJTaHHBIX 3HAYCHUAX NMEPEMEHHBIX.

BrinonssaTs nmpeoOpa3oBaHus HENOro BHIPAXKEHUS] B MHOTOWICH MPUBEAEHUEM HOAOOHBIX
CJIaraeMbIX, PaCKpBhITHEM CKOOOK.



BbINONHATE yMHOXKEHHE OIHOYIEHA HAa MHOTOWIEH M MHOTOY/IEHa Ha MHOTOYIIEH,
IPUMEHATH (OPMYJIbI KBAAPaTa CyMMBI U KBaAPATa Pa3HOCTH.

OcCy1IecTBIATE pa3ioKEHNe MHOTOWICHOB HAa MHOXHTENH C IOMOIINBIO BLIHECEHHS 32
CKOOKHM 00ILIero MHOXKHTENsA, IPYIIUPOBKY ClIAraeMbIX, MPUMEHEHHsT (OPMYJ COKPALIEHHOTO
YMHOKEHHSI.

IlpumensaTs mnpeoOpa3soBaHWs MHOTOWICHOB [UIA PEINCHUS PAa3jMuHbIX 3a1a4 M3
MaTE€MaTHKH, CMEKHBIX NIPEIMETOB, U3 PEAJIbHON MPaKTUKH.

Hcnonp30BaTh CBONCTBA CTENEHEH C HATypaJlbHBIMU ITOKA3aTENSIMU AJisl IpeoOpa3oBaHuUs
BBIPAKEHU.

YpaBHeHHUs1 H HEPABEHCTBA

Pemars nuHeNHbIE YPAaBHEHUS C OOHOM MEPEMEHHOW, NPUMEHssl MpaBuiia Mepexona OT
HCXOIHOTO YPaBHEHUs K PaBHOCHUJIBHOMY eMy. IIpoBepsiTb, SBISIETCS NI YHCIO KOPHEM
yPaBHEHUSI.

ITpumenaTs rpaduyuecKkie METOIBI IPYU PELICHUH TMHENHBIX YPaBHEHUN U HX CHCTEM.

IMonbupate npUMepsI ap YHCE, SBIAOIINXCS PELIEHUEM JUHEWHOTO YPaBHEHHUS C ABYMS
NePEMEHHBIMH.

CTpouTe B KOOPAMHATHOM IUIOCKOCTM rpaduK JHMHEHHOro ypaBHEHHS C OBYMs
NepeMEHHBIMH, ITOJIB3YsICh TPaQUKOM, IIPUBOAUTH IPUMEPHI PEIIECHUS Y PABHEHHUSI.

PemaTte cucTeMbl ABYX JMHEHWHBIX YpPaBHEHUN C IBYMs MEePEMEHHBIMH, B TOM YHCIIE
rpaduuecku.

CocraBmaATe U pewaTh JUHEHHOE YpaBHEHHE WJIM CHCTEMY JIMHEWHBIX YPaBHEHHH IO
YCJIOBUIO 3a/la4d, HUHTEPNPETHPOBATbL B COOTBETCTBHM C KOHTEKCTOM 3aHadd TOJyYEHHBIH
pe3yJbTaT.

DyHKUNH

H3o0paxate Ha KOOPAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOINHE 3aJaHHLIM
KOOpAMHATaM, Jy4d, OTPE3KH, WHTEpBajbl, 3alUCblBaTh YHCIIOBbIE TPOMEXYTKU Ha
anreOpanvdeckoM SI3bIKe.

OrMeuaTb B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOPAMHATaM, CTPOWTH
rpaduku nuHeHHbIX QpyHkumi. CTpouTh rpaduk GyHKLMH ¥ = [X].

OnuceiBaThb ¢ nNOMOMBIO (YHKIMHA H3BECTHbIE 3aBHCUMOCTH MEXKIY BEJIHYHHAMHU:
CKOPOCTb, BPE€MsI, PAaCCTOSHHME, LI€HA, KOJNMYECTBO, CTOUMOCTb, MPOU3BOAUTENBHOCTD, BpEMS,
00béM paboThL

Haxonutb 3HaueHne QyHKIUH 1O 3HAYCHHUIO €€ apryMeHTa.

IMoHumate rpaduueckuii cnocod NMpencTaBieHHs W aHaIU3a WHpOpMALMK, WU3BIEKATb U
HUHTEPNpPEeTUPOBaTh MHGOPMAIHIO 13 rPaUKOB PeasIbHbIX MPOLIECCOB U 3aBUCHMOCTEH.

K koHuy oOyuenms B 8 Kiacce oOydaroImuiics MOJYyYHUT CICAYIOLIME MPEIMETHBIE
pe3yJIbTaThl:

Yncaa H BLIYHCITICHHSA

Hcnonb3oBaTh HavajbHBIE MPEACTABICHUS O MHOXKECTBE AEHCTBUTENBHBIX YHCEN AJIs
CPaBHEHUS, OKPYIJICHHMS M BBIYHCICHHH, W300pa)kaTb HEHCTBUTENbHBIE YHCJIa TOYKAMH Ha
KOOPAMHATHOH MPSAMOM.

IMpuMeHATe> mNOHSTHE apuUPMETHUECKOrO KBAJAPATHOIO KOPHS, HAXOAUTh KBAIpaTHBIE
KOPHH, UCTIONb3Ys NPHU HEOOXOMUMOCTH KAJIbKYJISITOP, BBIMOJHATD MPeoOpa3oBaHUs BbIPAKECHHUT,
COZIeprKalMX KBaJpaTHbIE KOPHHU, UCIIONb3Ys CBOWCTBA KOPHEH.

Hcnonb3oBarh 3amucu OONBIIAX W MAJIBIX YHCEJ C MOMOLIbI OECATHYHBIX OpoOeit u
creneHei yncaa 10.

AJredpanyeckue BbIPAKEHHSI

IIpuMeHATb TOHATHE CTENEHHW C LENbIM II0Ka3aTeieM, BBIMOJHATH MpeoOpa3oBaHus
BBIPAXXCHHI, COAEPKAIIMX CTEMEHHU C LIEJIbIM MOKa3aTeNeM.

BbINONHATH TOXIECTBEHHbIC NPEOOPa30BaHMs PALMOHANbHBIX BBIPAXXCHHH Ha OCHOBE
NpaBWJI ACHCTBUI Hal MHOTOWICHAMH H alreOpandecKuMu APOOsSMH.



PacknanpiBaTh KBagpaTHBIN TPEXHIEH HA MHOKHTEIH.

IlpumensaTs mnpeoOpa3oBaHMs BBIPAKEHUH [UI1 PELIEHHs pPa3iM4HbIX 337ad U3
MAaTE€MaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHHUS] U HEPABEHCTBA

PemaTte nuHeliHbIe, KBaAPaTHBIC YPABHEHNS U PALIMOHAIbHBIE YPABHEHUS, CBOMSILINECS K
HUM, CUCTEMBI ABYX YPaBHEHHM C 1By MsI IEPEMEHHBIMH.

IIpoBonuTL MPOCTEHUIIINE UCCIENOBAHNS YPABHEHUN U CUCTEM YPaBHEHHI, B TOM YHCJIE C
npuMeHeHHeM TrpauyecKux IpeACTaBICHUH (yCTaHABIUBATb, HMMEET /M YPaBHEHUE WU
CHCTEMa YPAaBHEHHUI PEIEHHUs, €CIIM MMEET, TO CKOJIBKO, U ITpoyee).

IlepexoauTb OT CIOBECHON (GOPMYIMPOBKH 3aadll K eé ajare0pandyeckoil MOAENIH C
NOMOULIBIO COCTABJICHUS YPaBHEHHMs WM CHCTEMbl YpPaBHEHHH, WHTEPNPETHPOBATL B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4H IOy YCHHBINA pe3yJIbTaT.

ITpuMeHATL CBONCTBA YUCIOBBIX HEPABEHCTB IJISI CPABHEHMsI, OLIEHKH, PEIlaTh JUHEHHbIE
HEPABEHCTBA C OIHON MNEPEMEHHON M HX CHCTEMBI, NaBaTh rpapUUECKyr0 HIUTIOCTPALMIO
MHOY€ECTBA PELICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKIHA

IMonumate ¥ HUCHONB30BaTh (YHKLMOHAJbHbIE TMOHSTHS M SI3bIK  (TEPMHHBI,
CHMBOJIMYECKHE O0O3HA4YeHMs), ONPENeNATh 3Ha4eHHE (PYHKUMH MO 3HAYEHMIO apryMEHTa,
OTpeneNnaTh CBOWCTBA PyHKIMH 1O €€ rpaduKy.

Ctpouts rpaduku 5eMEHTapHBIX (YHKIMIA BUIA:

y =k/ix, y =x2, y =x3,y = x|, y = VX, OnUCHIBaTH CBOICTBA IMCIOBOI byHKIMH 1O €€
rpaduky.

K koHnmy oOydenus B 9 kuacce oOydarommiics MONYYHT CIEOYIOIIHE MPEIMETHbIE
pe3yJbTaThl:

Yucia 4 BIYHCIICHHSA

CpaBHHUBATB U YIIOPSAOYMBATH PALIHOHAJIBHBIE U HPPAIIMOHAJIBHBIE YUCIA.

BrinonuaTte apudmMernyeckue AeHCTBUS € PALIOHAIBHBIME YUCIAMH, COYETasi YCTHHIE U
MUCbMEHHBIE TPUEMBIL, BBITIOJIHATH BBIYUCICHUS C UPPALIMOHATHPHBIMYU YHCIAMH.

HaxonuTh 3Hau€HHs CTENEHEN C LEeNbIMU MOKA3aTesIMA U KOPHEH, BBIYKCIISITh 3HAYEHUS
YHUCJIOBBIX BBIPAYKEHU.

OxpyryiATe [OeHCTBUTEIbHBIE YNCHA, BBIIOJHATh MPUKUAKY PE3YJIbTAaTa BBIYHCJIEHUN,
OLIEHKY YHMCJIOBBIX BBIPAKEHHIA.

YpaBHeHHUs1 U HEPABEHCTBA

Pemars JnuHEWHBIE W KBaApaTHbIE YPAaBHEHWs, YPABHEHUS, CBOISINUECS K HUM,
npocreiime 1poOHO-pallIOHAbHbIEC Y PABHEHMS.

Pemare cucTeMel OByX JMHEHHBIX YPaBHEHUH C JBYMS NEPEMEHHBIMHU U CHCTEMBI IBYX
YPaBHEHMUI1, B KOTOPBIX OHO YPaBHEHHE HE SIBJISIETCS JIMHEHHBIM.

Pemate TekcTOBBIE 3amauM  anreOpandecKUM CHOCOOOM C  ITOMOLIBIO COCTABJIEHUS
YPaBHEHHsI UJIM CUCTEMBI IBYX YPAaBHEHUH C ABYMS IIEpEMEHHbBIMU.

IIpoBoauTe MpoCTeiIne UCCIENOBAHNS YPABHEHUI U CUCTEM ypaBHEHUM, B TOM YHUCIE C
NpUMEHEeHHeM TrpauyecKux IPeACTaBICHUH (YyCTAaHABIWUBATb, WUMEET M YPaBHEHHE WU
CHCTEMA YPAaBHEHUI PELIEHMUs], €CJIH UMEET, TO CKOJIbKO, U IpoUee).

Pemare nuHelHbIE HEPAaBEHCTBA, KBaApaTHble HEPABEHCTBA, H300pakaTb peLIeHHEe
HEPaBEHCTB HAa YUCJIOBOH MPSMOMN, 3aITHCHIBATh PELIEHHE C ITOMOLIBIO CHMBOJIOB,

Pemate cuctembl JMHEMHBIX HEPAaBEHCTB, CHCTEMbI HEPABEHCTB, BKJIIOYAFOINNE
KBaJPAaTHOE HEPABEHCTBO, M300pa’kaTh PELIEHHE CHCTEMbl HEPABEHCTB HA YHCJIOBOM IPSMOM,
3aIUCBIBATD PEIICHUE C TOMOILBI0 CHMBOJIOB.

Hcnonp30BaTh HEPAaBEHCTBA MPU PELICHUU PA3IMUYHBIX 3a/1a4.

DyHKIUH

PacnosnaBate QyHKIMY H3y4eHHbIX BUAOB. I[I0Ka3bIBaTh CXEMATHYECKH PACIIONOKEHUE HA
KOOPJMHATHOM MIOCKOCTU rpadukoB QyHKLmit Buma: y = kx, y =kx + b, y = k/x, y = ax2 + bx +



¢, y =x3,y =X, y = |x|, B 3aBHCHMOCTH OT 3HaueHHi K03(GDUIINEHTOB, ONMHUCHIBATH CBOMCTBA
byHKIUH.

Ctpoutb u nzobpakaTb CXeMaTHUECKH TpadUKH KBaAPATHUHBIX (DYyHKIMHA, OMHCHIBATH
CBOWCTBA KBAaIPaTUYHBIX (YHKIHHA MO UX rpadukam.

PacnosnaBathe  kBazpatuuyHyro ~(QyHKUMIO 10  (opMylsie, TNPHBOAWTH NPUMEPHI
KBaJPaTHYHBIX (PyHKIUH U3 peaibHON JKU3HU, PU3UKH, TEOMETPHHL.

YucsioBbIE MOCJIEA0BATEILHOCTH H MPOrPeCcCHH

Pacnio3naBath apu()METHUECKYIO M T€OMETPUIECKYIO MPOrPECCHU TMPHU Pa3HBIX CIIOCOOax
3a/IaHMsL.

BBINONHATL BBIMUCIEHHUA C HMCIIONB30BaHHEM (OPMYyJ N-rO WieHa apuPpMeTH4eckoil u
reOMETPUYECKON MPOrPEeCCHil, CyMMBI IEPBBIX N YJICHOB.

H300pakaTh 4I€HBI TOCIENOBATEIBHOCTH TOUKAMH Ha KOOPINHATHOM MIIOCKOCTH.

Pemarp 3amaun, cBSI3aHHBIE C YHCIOBBIMU IOCIENOBATEIBHOCTSIMU, B TOM YHCIIE 3a7a4d
U3 PeasbHOM JKU3HU (C UCTIONb30BAHUEM KAJIbKYJISITOPA, HU(POBBIX TEXHOJIOTHH).



TEMATUYECKOE MJTAHNPOBAHWE
7 KJTACC

Ne HanmeHoBaHue pasfenos " Tem
n/m  nporpamMmsbl
Yucna n BbluncneHns. PaunoHanbHble ymucna
Anrebpanyeckune BblpaXeHuUs
YpaBHeHUA N HepaBeHCTBa
KoopgunHaTbl 1 rpagmkn. ®@yHKUUK

MoBTOpeHMe n 0606LLEHNE

OBLLEE KOJIMYECTBO YACOB no
MPOIrPAMME

KonnyecTtBo YacoB

Bcero

25

27

20

24

102

KOHTpO/IbHbIE
paboThbl

MpakTnyeckue
paboTbl

ONEKTPOHHbIE

(unpoBble)
obpasoBaTe/ibHble
pecypchl

BubnnoTeka LIOK
httDs://m.edsoo.ru/7f415b90
BubnnoTeka LUOK
https://m.edsoo.ru/7f415b90
BubnnoTeka LUOK
https://m.edsoo.ru/7f415b90
BubnnoTeka LUOK
https://m.edsoo.ru/7f415b90
Bubnnoteka LUOK

https://m.edsoo.ru/7f415b90


https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 K/TIACC

[0]
I:;n HawnmeHoBaHWe pasfenioB 1 TemM NporpamMmmel
1 Uuncna u BbluncieHnsa. KesagpaTHble KOPHU
) Uucna wn BbluncneHusa. CTeneHb C  UebIM
nokasartesiem
3 Anrebpanyeckne BblpaxXeHuss.  KBagpaTHbIi
TPEXuYneH
4 Anrebpanyeckune BblpaxkeHUs. Anrebpanyeckas
Apo6b
5 YpaBHeHUA N HepaBeHcTBa. KBajgpaTHble
ypaBHeHUsA
5 YpaBHeHUA " HepaBeHCTBa. Cucremsl
ypaBHEHW
7 YpaBHeHUA N HepaBeHCTBa. HepaBeHCTBA
8 DPyHKUNN. OCHOBHbIE MOHATUA
9 DYyHKUMN. Yuncnosble PyHKLUN
10 MoBTOpeHMe 1 0606LLEHNE
OBLWEE KOJIMYECTBO UACOB no

MPOrPAMME

KonnyecTtBo 4acoB

KOHTpO/bHbIE
Bcero X

15

15

15

13

12

102

lNMpakTnyeckue

ONEKTPOHHbIE

(unposble)
obpasoBaTe/ibHble
pecypchl

BubnnoTeka LIOK
httDs://m.edsoo.ru/7f417af8
BubnnoTeka LLIOK
https://m.edsoo.ru/7f417af8
BubnnoTeka LOK
https://m.edsoo.ru/7f417af8
BubnnoTeka LOK
https://m.edsoo.ru/7f417af8
BubnnoTeka LOK
https://m.edsoo.ru/7f417af8
Bubnnoteka LOK
https://m.edsoo.ru/7f417af8
Bubnnoteka LOK
https://m.edsoo.ru/7f417af8
Bubnnoteka LUOK
https://m.edsoo.ru/7f417af8
BubnnoTeka LUOK
https://m.edsoo.ru/7f417af8
BubnnoTeka LUOK

https://m.edsco.ru/7f417af8


https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 K/1ACC

No
n/n

7

HanmeHoBaHMe pasgenos 7 Tem
nporpamMmmbil
Uncna un BbluMcneHus. [elcTBUTENbHbIE

yucna
YpaBHEHVS W HepaBeHCTBA. YPaBHEHUA C
OfIHOIA NEPEMEHHOIA
YpaBHEHUA U Cuctembl

YpaBHEHWNIA

HepaBeHCTBaA.

YpaBHeHUA N HepaBeHCcTBa. HepaBeHcTBa
PYHKLUN

UuncnoBble nNocnefoBaTelbHOCTH

MoBTopeHne, 0606LLEHME, CcUCTEMATU3ALMNSA
3HaHWI

OBLEE KONTMYECTBO YACOB IO NMPOrPAMME

KonnyecTtBoO 4YacoB

Bcero

14

14

16

16

15

18

102

KOHTpONbHbIE
paboTbl

lNMpaKTnyeckune
paboThbl

ONEeKTPOHHbIE

(unpoBble)
obpasoBaTe/ibHble
pecypchl

BubnunoTteka LIOK
httDs://m.edsoo.ru/7f419d08
BubnunoTteka LIOK
https://m.edsoo.ru/7f419d08
Bubnunoteka LIOK
https://m.edsoo.ru/7f419d08
Bubnunoteka LIOK
https://m.edsoo.ru/7f419d08
Bubnunoteka LIOK
https://m.edsoo.ru/7f419d08
Bubnunoteka LIOK
https://m.edsoo.ru/7f419d08
Bubnunoteka LIOK

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


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

YUEBHO-METONYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
NPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJI51 YYEHUKA
Maxkaperaes FO.H., Munnaiok H.I'., Hemkos K.H., Cysoposa C.b. Maremaruka. Anrebpa: 7-ii
kiacc: 0a3oBeIfl ypoBeHb: yueOHuk; mox pea. Temskosckoro C.A. — 15-e u3a., mepepad. —
Mockasa, IIpocsemenne, 2023 r., - 255 c.
Maxkaperaes FO.H., Munmiok H.I'., Hemkos K.H., Cysoposa C.b. Maremaruka. Anrebpa: 8-ii
kiacc: 6a30BbIii ypoBeHb: yueOHuk; mox pex. Temsakosckoro C.A. Mocksa, [Ipocsemenue;
Maxkaperaes FO.H., Munmiok H.I'., Hemkos K.W., Cysoposa C.b. Maremaruka. Anredpa: 9-ii
knacc: 6a30Bblii ypoBeHb: yueOnuk; mox pex. Temsikosckoro C.A — Mocksa; IIpocsemenue.

METOAUYECKHUE MATEPHUAJIBI U151 YUUTEJIA

Maxkaprraes FO.H., Munmiok H.I'., Hemkos K.H., Cysoposa C.b. Maremaruka. Anrebpa: 7-ii

kiacc: 6a30BeIil ypoBeHb: yueOHuk; mon pen. Temskosckoro C.A. — 15-e u3n., nepepadb. —

Mockasa, IIpocsemenne, 2023 ., - 255 c.

Maxkaperaes FO.H., Munmiok H.I'., Hemkos K.H., Cysoposa C.b. Maremaruka. Anredpa: 8-ii

kJyacc: 6a30BbIii ypoBeHb: yueOHuk; mox pex. Temsakosckoro C.A. Mocksa; [Ipocsermenue;

Makaprraes FO.H., Munmiok H.I'., Hemkos K.W., Cysoposa C.b. Maremaruka. Anredpa: 9-ii

kJacc: 6a30BbI ypoBeHb: yueOHuk; nox pea. Temskosckoro C.A — Mocksa; I[Ipocsemmenue.

Mungrok HI'. Anrebpa. Meronudeckue pekomeHmanuu. 7-9 kiacc: y4ed. mocobue mns

obmeobpaszosat. opranmsanuii/H.I'. Munmok, W.C. IllnsikoBa — M.: IlpocBewmenue, 2023. —

176 c.

MU ®POBBIE OBPA3OBATEJBHBIE PECYPCBHI U PECYPCBI CETH UHTEPHET
Enunas xonnexuuns uudpossix obpaszosatenbHbIX pecypcos http://school-collection.edu.ru/
DenepanbHbI HEHTP HHOOPMALIMOHHO-00pa3oBaTebHbIX pecypcoB http://feior.edu.ru/
SAnnexc. Yuebnukhttps://education.yandex.ru/

«Yuu.py»https://uchi.ru/
«Sxmaceyhttps://yandex.ru/


http://school-collection.edu.ru/
http://fcior.edu.ru/
https://education.yandex.ru/
https://uchi.ru/
https://yandex.ru/

