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INOACHUTEJIBHASA 3AIIMCKA

AnreOpa sSBISETCS OJHUM M3 OTMOPHBIX KYPCOB OCHOBHOTO OOIIEro 0O0pa3oBaHMS:
OHa o0ecIeynBaeT M3y4YeHUE APYTUX TUCIUILINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHHUTAPHOTO IIUKIIOB, €€ OCBOCHHE HEOOXOIMMO ISl MPOAOHKEHHUST 00pa30BaHUs U B
MOBCEHEBHON KM3HHU. Pa3BuTue y 0OyYarolmMXcsi HAy4YHBIX MPEJICTaBICHUN O
MPOUCXOXKJICHUM M CYIIHOCTH aireOpandyeckux aOCTpakiuii, croco0e OTpaxeHus
MaTeMaTUYECKOW HAyKOW SIBIICHMM U TPOIECCOB B MPUPOJE U OOIIECTBE, POJIU
MaTEMaTUYECKOTO MOJICTUPOBAHNS B HAYYHOM MO3HAHUHU U B MPAKTHKE CIIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI M KAUECTB MBIIIJICHUSI, HEOOXOAUMBIX JIJIs
ajanTaiyy B COBpEeMEHHOM LH(poBoM obmiectBe. M3yueHnue anreOpbsl oOecrieunBacT
pa3BUTHE yMEHHUS HAOII0IaTh, CpPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUSL W BBIBOJBI, (OpMYIHpoBaTh yTBepkaeHUs. OCBOoeHHE Kypca anreOpsbl
o0ecreunBaeT pa3BUTHE JIOTHUECKOTO MBINUICHUS OOYYaIOMIMXCS: OHU HCIOJb3YIOT
JNEAYKTUBHBIE W HMHAYKTHBHBIE pacCyXIeHHs, 0000IeHne U KOHKPETHU3AIHIO,
abctparmpoBanre u a”aioruto. OOydeHue anreOpe TpeanosaraeT 3HAYUTEIBHBIN
00BEM CaMOCTOSITCIIBHON JCATEIHHOCTA OOYYArONIUXCs, MOATOMY CaMOCTOSITEIbHOE
pelieHue 3aa4 SIBISIETCS pealin3alfeil 1eaTeIbHOCTHOTO MPUHIIUITA 00yYeHUS.

B cTpykType mporpammbl yueOHOTO Kypca «AmnreOpay» AJisi OCHOBHOIO OOIIETro
00pa3oBaHMs OCHOBHOE MECTO 3aHMMAIOT COJAEPKATEITHbHO-METOANYCCKUE JIMHUU:
«Yucna W BBIUKCICHUS», «AJNreOpanyeckue BbIpaXEHUs», «YpaBHEHUS U
HEpAaBEHCTBa», «DPyHKImm». Kaxnas U3 3TUX COAEPKATEIbHO-METOAUYECKUX JIMHUN
pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YyUECHUS Kypca, B3aMMOJEUCTBYS C IPYTHMU
ero JuHUSAMU. B xozme wu3yueHus ydeOHOro Kypca oOOydYaromuMmcsi HPUXOIUTCS
JIOTUYECKU PacCykJaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN f3bIK. B CBsi3u C
ATUM B TIPOrpamMMy Y4eOHOTO Kypca «Anredpa» BKIIFOUCHBI HEKOTOPHIE OCHOBBI JIOTHUKH,
MPE/ICTABICHHBIE BO BCEX OCHOBHBIX pa3jeiax MaTeMaTH4YeCKOro o0pa3oBaHUsi U
CIOCOOCTBYIOIIIKE OBJIAICHUIO oOy4JaronmmMucs OCHOB YHUBEPCAIILHOTO
MaTeMaTu4yeckoro sizbika. CoaepikaTebHON U CTPYKTYPHOM OCOOEHHOCTBHIO y4eOHOTO
Kypca «AnreOpay sIBISIETCS €ro MHTErPUPOBAHHBIN XapakTep.

Conepxxanue nuHnM «Hucia U BBIYUCIEHUS CIIYKUT OCHOBOM ISl JATbHEUIIIETO
U3YYCHUS] MAaTeMaTHKH, CIOCOOCTBYET pAa3BUTHIO y OOyYaroUuxcsl JOTHYECKOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHUS TMOJB30BATHCS  aNTOPUTMaMHU, a TaKxke
MPUOOPETECHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX JJISI TIOBCEIHEBHOMW KU3HHU.
Pa3BuTre MOHATHS O YWCIE HAa YPOBHE OCHOBHOTO 00mIero oOpa3oBaHMs CBSI3aHO C
pallMOHANILHBIMU M UPPALMOHAIBHBIMU YHUCIaMHU, (POPMHUPOBAHUEM MPEICTABICHUI O
JNEUCTBUTEIBHOM YHCJE. 3aBEpPIICHHE OCBOCHUS YHCJIOBOM JIMHMM OTHECEHO K
cpeaHeMy o01ieMy 00pa3oBaHMIO.



Copnepskanue OBYX anreOpandecKux JMHUN — «AJredpanueckue BBIPAXKEHUS» U
«YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHHIO Y OOYyYarOUIUXCS
MaTEMaTUYeCKOro ammapara, HeoOXOAMMOIro [Jisi pEIIeHHs 3aJad MaTeMaTHKH,
CMEXHBIX TPEIMETOB W TPAKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO
oOmiero o0Opa3zoBaHusi y4eOHBI MaTepuana TPYHNIUPYETCs BOKPYT pallMOHATBHBIX
BbIpOKEHMA. AsnreOpa JEeMOHCTPUPYET 3HAYCHHUE MATEMaTUKH Kak s3bIKa IS
MOCTPOEHUSI MAaTeMAaTHUYECKUX MOJIEJIeH, ONMUCaHUs MPOIECCOB U SBJICHUM peabHOTO
mupa. B 3amaunm  oOyuenHust anreOpe BXOIIT TakXKe JalbHEWIEe pPa3BUTHE
AITOPUTMHUYECKOTO MBIIIICHUS,, HEOOXOANMOTO, B YaCTHOCTH, AJISi OCBOCHHUS Kypca
nH()OpPMATHKH, M OBJIQJICHUE HaBBIKAMU JICTYKTUBHBIX paccyxiaeHuid. [Ipeodpa3zoBanue
CUMBOJIBHBIX (OpPM  CHOCOOCTBYET PAa3BUTHIO BOOOpa)KEHHUsA, CIOCOOHOCTEH K
MaTEeMaTUYeCKOMY TBOPYECTBY.

Conmepxxanne (QyHKIMOHAIBHO-TPAQHUECKON JIMHUM HAIEeNeHO Ha TOJy4YeHHUE
00ydJaromuMucs 3HAHUK O (QYHKIHSIX KaK BaXHEHIICH MaTeMaTHYECKOW MOJIETH IS
OMMCAHUSI W MCCIEOBAHUSI PA3HOOOpPA3HBIX IPOIIECCOB M SIBIICHUW B TPUPOAEC U
obmectBe. M3yyeHue marepuaina CrocoOCTBYET PAa3BUTHUIO Y OOYUYaIOIIMXCA yYMEHUS
UCIIOJIb30BATh PA3JIMUHbIC BHIPA3UTEIbHBIC CPEACTBA SI3bIKA MAaTEMATUKU — CJIOBECHBIE,
CUMBOJINYECKHE, TpaduiecKie, BHOCUT BKJIaJ B (POPMUPOBAHKE MIPEACTABICHUI O POIU
MaTEMaTHUKH B Pa3BUTUHU ITUBWIN3AINH U KYJIbTYPHI.

CornacHo yuyeOHOMY MUIaHy B 7-9 Kilaccax u3ydaercs yueOHbIN Kypc «Anredpay,
KOTOpPBI BKJIIOYACT CJEAYIONIME OCHOBHBIE pasfenbl cojepxkanus: «Yuciaa u
BEIYHCIICHUS, «ANTeOpandeckue BBIPAKCHUS», «YpaBHEHUS U HEPABEHCTBAY,
«DyHKIIUN.

Ha uzydenue yaeGHOTO Kypca «Anredpa» otBoautcs 306 gacos: B 7 kiacce — 102
yaca (3 vaca B Hezento), B 8 kiacce — 102 yaca (3 vaca B Henento), B 9 kiacce — 102
yaca (3 4aca B HEJIET0).



COJEPXAHME OBYUYEHUA
7 KIIACC

Yucna v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OJHOW (OPMBI 3aMHUCH
npobeit k gpyroil. IloHsiTMe palnMOHANBHOTO 4YHCJA, 3aluCh, CpaBHEHHE,
yHOpAJOYMBAHUE pALMOHANBHBIX 4HcCeNl. Apu(]METHYEeCKHuEe JEUCTBUS C
palnMoOHaNBHBIMU YKciaaMu. PemieHne 3aaad U3 peanbHOW MPAKTUKK HA YacTH, HA
poou.

CreneHb ¢ HaTypaJdbHBIM TIIOKa3aTelieM: OMpeIeeHrne, MpeoOpa3oBaHMe
BBIPKEHHUII HA OCHOBE OIPE/IeNICHNUs, 3auch 00apIIMX ncel. [IporeHTsl, 3anuch
IPOLEHTOB B BUJE ApoOMU U JpoOU B BUJE MPOLEHTOB. TpU OCHOBHBIE 33Jla4M Ha
IIPOLICHTBI, PELLICHHUE 3a71a4 U3 PEaJIbHON IIPAKTUKH.

[IpuMeHeHne TPU3HAKOB  JEIMMOCTH, pA3JIOKEHUE HAa  MHOXKUTEIU
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBUcHMMOCTH, B TOM  4ucie mOpsMas W oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

AaredpanvyecKue BbIPpAKEHUA

[IepemMeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUSA C IEPEMEHHOU. JlomycTrmble
3HA4YEHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BHJIE
dbopmynel. Beraucnenus mo ¢popmynam. [IpeodbpazoBanue OyKBEHHBIX BBIPAXKECHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, IpaBUiia NpPeoOpa3oBaHUs CYMM U
IIPOU3BENICHUH, paBUjIa PACKPBITUS CKOOOK 1 IPUBEIEHUS IOJJOOHBIX CIaraeMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM IOKA3aTEIEM.

Opnowiensl 1 MHOTOWIEHBI. CreneHp MHOrowIeHa. CiioKeHue, BBIYUTAHUE,
YMHOXXEHHE MHOIOWICHOB. DOpMyJibl COKpPAIEHHOIO YMHOMEHMS: KBajpar
CyYMMBl M KBagpar pasHoctu. Popmysia pasHOCTH KBaAparoB. Pasmoxenue
MHOI'OYJIEHOB Ha MHOKUTEJIHN.

YpaBHeHMS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, MpaBWia MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCUJIBHOCTb YPaBHEHUM.

JluHeniHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHCIIO KOPHEW JIMHEWHOIO
YPaBHEHMS, pCEUICHHWE JIMHEWMHBIX ypaBHEHHU. COCTaBIICHHE YPaBHEHUM IIO
YCJIOBHIO 3a7jauu. Penmenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO YPABHEHU.

JIuneiiHOe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U ero rpaguk. CucrteMa aAByx
JIMHEWHBIX YPAaBHEHMM C JBYMs II€PEMEHHBIMU. PemieHue cucreM ypaBHEHMMU
crocoboM NOACTaHOBKH. IIpuMephl pelieHust TEKCTOBBIX 3ajad C IOMOILBIO
CHCTEM YpPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npsiMoil. UuCIOBbIE TPOMEXKYTKU. PaccTosiHne MexIy
JBYMsI TOUKaMU KOOPAUHATHOM MPSMOM.

[TpsimoyronibHast cucteMa koopauHaT, ocu Ox u Oy. AGcuucca U opJuHaTa
TOUYKH Ha KOOPJIMHATHOMU MocKocTH. [Ipumeps! rpadukos, 3a1aHHbIX (HOpMyTaMH.
UYrenune rpadukoB peanbHbIX 3aBucumocted. llonsatue ¢ynkuuu. ['paduk
dbynkuuu. CroiictBa pynkiuii. Jluneitnas ¢pynkuus, e€ rpaduk. ['paduk pyHkimm
y = [x|. 'padpuueckoe pernieHre JUHEWHBIX YPAaBHEHUM M CHUCTEM JIMHEHWHBIX
YPaBHECHUM.

8 KIIACC

Yucna v BBIYMCICHUSA

KBagpatHeiii kopeHb u3 uwucna. [loHsitue 00 uUppalMoOHAIBHOM YHCIIE.
JecsaTuunbie TpUOTMAKEHUST UppallMOHANIBHBIX unces. CBoicTBa apudMeTHIecKux
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHE K MPEeoOPA30BAHUIO YUCIOBBIX BHIPAKEHUM
Y BBIUHCJIEHUSIM. J|eCTBUTENBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U e€ cBoricTBa. CTaHAaapTHas 3aUCh YHACIA.

AnreOpandeckue BRIpOKCHUSIAJIre0pandecKue BbIPaKeHus:

KBagpaTHbiil  TpE€XuieH, pa3joKEHHE KBAJAPATHOIO  TpEXWiIeHa Ha
MHOHUTEIIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BbIYUTAHHE, YMHOXEHUE, [IeJICHHE alreOpandeckux ApoOeH.
ParnonanbsHble BhIpaXXeHUs U UX MTPeoOpa3oBaHUE.

VYpaBHEHMS 1 HEPABEHCTBAY paBHEHMSI M1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMmysa KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienrne ypaBHEeHNH, CBOIAIIMXCS K JIMHEWHBIM U KBaJIPAaTHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIC YPABHEHHUS.

['padrueckass uHTEpHpETaLUS YPABHEHUI C IBYMS IEPEMEHHBIMH U CUCTEM
JVHEWHBIX YPAaBHEHHU C JAByMs MEpEeMEHHbIMU. [IpuMepbl pelieHusi CHUcTeMm
HEJIMHEWHBIX YPABHEHUU C IByMs IEPEMEHHBIMU.

Pemenre TekCTOBBIX 3a7a49 anreOpanvdecKuM CIocoOoM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ 0HON MEPEMEHHOM.
PaBHOCUIBHOCTE HEpaBeHCTB. JIMHENHBIE HEpPAaBEHCTBA C OJHOW NEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynknuu. OOIacTh ONpeAesieHUs] W MHOXKECTBO 3HaYeHUM
¢bynxun. CrocoOb! 3aaanust PyHKIIHA.

I'paduk ynkuuu. Ytenue cpoiictB pynkuum mo e€ rpaduxy. Ilpumeps
rpauKoB (QYHKIHH, OTPAKAOIINX PEATbHBIC TTPOIIECCHI.



OyHKIMKA, ONMUCHIBAIOIIME TIPAMYIO ¥ OOpaTHYIO TPOMOPIHOHAIBHBIC
3aBHCHMOCTH, uX rpadukn. Oyukuun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHEHUMU.

9 KJIACC

Yucna v BBIYMCICHUSA

PanmonanpHbie 4ncna, UppalMOHAIbBHBIE YUCIA, KOHEYHBIE U OECKOHEYHBIC
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHBIC YHCITA
KaKk OECKOHEUHble JAecSITUYHble aApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKly MHOXKECTBOM JEUCTBUTEIIBHBIX YUCEII U KOOPAUHATHOU MIPSMOM.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCeN, apuMeTnyecKkue MAEWCTBUA C
JNEWCTBUTEIbHBIMU YU CIIAMU.

Pa3mepbl OOBEKTOB OKpY’KAIOIIEro MHUPA, UIUTEIBHOCTH MPOIECCOB B
OKpY’KarolleM MUDE.

[TpuOmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHMS U HEPABEHCTBA

JIunenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOASAIIMXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOASAIIMXCA K KBAJPATHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepsl pelieHusi ypaBHEHUN TPETbEN U YETBEPTOU
CTENEHEN Pa3JI0KEHUEM HA MHOXKUTEIH.

Pemrenne npoOHO-pallMOHANBHBIX YpaBHEHMH. PenieHue TEKCTOBBIX 3aaad
anreOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU U €ro rpaduk. PemieHue cuctem IBYX
JIMHEWHBIX YPABHEHUM C IBYMS NIEPEMEHHBIMU. PelieHne cucrteM IByX ypaBHEHH,
OIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBl YPABHEHNUN C IBYMsI IEPEMEHHBIMH.

PemeHne TeKCTOBBIX 3a7a4 aaredpanyeckum crocoooMm.

Hucnoseie HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PemeHune cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBamgpaTHele HepaBeHCTBA.
I'padmyeckas MHTEpHpeTalys HEPABEHCTB M CHCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMU.

OyHKIMNPYHKIUA

KBanpatuunas ¢yskuus, e€ rpaguk u cpoiictBa. IlapaGona, koopanHaThI
BEpPILMHBI 1apadoJIbl, OCb CAMMETPUHN NapadoJIbL.

I'paduku GyHkomit: v =kx, y=kx +b, y =k/x, y=x3, y =Vx, y = |x| , 1 ux
CBONCTBA.



HucnoBele  mocienoBaTeIbHOCTUYHCI0BBIE  MOCHAEA0BATEIBHOCTH U
nporpeccuu

[loHsiTUE YHCIOBOM NOCIEAOBATENBHOCTH. 3aJIaHUE TMOCIEI0BATEIbHOCTH
pEKyppeHTHOH hopMysoi u popMyIioit n-ro djieHa.

Apudmernueckass U reoMerpudeckas mnporpeccur. PopMynbl #-ro YieHa
apu(PpMETHIECKON 1 TeOMETPUUECKOM MPOTrPECCUii, CyMMbI TIEPBBIX 71 YJICHOB.

N300pakeHne wiIeHOB apu(pMETUYECKOM M TEOMETPUYECKON Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHUHUAIBHBIA POCT.
CI10KHBIE IPOLICHTBI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI
YUYEBHOT O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3y/ibTAaThl OCBOCHUS MTPOrpaMMbl YUeOHOT0 Kypca «Anredpay
XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

MPOSIBJICHWEM MHTEpECca K MPOIUIJIOMY U HACTOSIILIEMY POCCUMCKOW MAaTEMATHUKH,
LIEHHOCTHBIM OTHOILLIEHUEM K JOCTHKEHUAM POCCUMCKAX MAaTEMATUKOB U POCCUMCKOU
MaTeMaTUYECKOU IIKOJIbI, K UCIOJb30BAHUIO ATUX JOCTUXKEHUU B JIPYrUX HayKax U
MIPUKIIAJIHBIX cdhepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO OO0S3aHHOCTEH TpaKJaHWHA W peallu3allih ero
MpaB, MPEICTABICHUEM O MATEMAaTHUYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3TUUYHBIX
CTPYKTYp, SBICHUW, TPOIEAYp TpakIaHCKOro oOmecTBa (HampuMmep, BBHIOOPHI,
ONPOCHI), TOTOBHOCTBIO K OOCYXACHHIO OJTHYCCKHX TNPOOJIEM, CBS3aHHBIX C
MPAKTUYECKUM TMPUMEHEHUEM JOCTHIKCHUMW HAyKM, OCO3HAaHUEM BaXKHOCTH
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) Tpya0BOE BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTHUBHOE Yy4YacTUE B PEUICHWU NPaKTUYECKUX 3aaad
MaTE€MaTU4YECKOM HAIpPaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTHYECKOIO
00pa3oBaHMs Ha TPOTSHKEHWM BCEM JKMU3HU JUIA YCHENHOW mpodeccuoHaabHOM
JEATCIbHOCTH W Pa3BUTUEM HEOOXOJUMBIX YMEHUM, OCO3HAHHBIM BBIOOpOM U
MOCTPOSHUEM WHAVNBUIYATbHONW TPAaeKTOpUU OOpa30BaHUS U KU3HCHHBIX ILIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX OTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K  OMOIMOHAILHOMY W 3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajlau, pPEHICHUH, pacCyKJACHUW, YMEHHUIO BHUIECTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

OpPUEHTAIlMEed B  JICITEIBHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
NpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX DPa3BUTHSI YEJIOBEKA, MPUPOJBI U
oOmecTBa, TOHMMAHWEM MAaTEMAaTHYEeCKOW HAyKH Kak cQepbl YeIOBEUYECKOM
NEATEeIIbHOCTH, ATAnoB €€ pa3BUTUA U 3HAYUMOCTU MJIS Pa3BUTHUS IUBUIIM3AIUU,
OBJIQJICHUEM SI3IKOM MAaTEMAaTHKM M MAaTE€MaTHMYECKOM KYJIbTYpOl Kak CpeJCTBOM
MO3HAHMUS MHUPA, OBJAJACHUEM MPOCTEHIIMMH HaBBIKAMH HCCJIEA0BATEIbCKOM
JeSITEILHOCTH;



6) ¢usnyeckoe BocnuTaHue, (GopMHpOBaHHE KYJbLTYPbl 310POBbS U
IMOUMOHAJIBLHOIO 0JIArOMOJIyYHUs:

FOTOBHOCTBHIO MPUMEHATh MaT€MaTHYECKHME 3HAHUS B MHTEpPECax CBOErO
3I0pPOBBsl,  BEICHHUS  3I0pPOBOrOo  oOpaza  Ku3HH  (3M0pOBOE  THTAHWUE,
cOaaHCUPOBAHHBIA PEXUM 3aHATUM U OTHbIXa, peryisipHas dusnueckas
aKTUBHOCTB), C(POPMHUPOBAHHOCTHIO HaBbIKAa pedICKCHH, TPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOTO K€ IMpaBa APYroro 4ejioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpPUEHTAIIMEW HA MPUMEHEHWE MATEMaTUYECKUX 3HAHWUW IS PEUICHHS 3a7a4 B
00J1aCTH COXPAHHOCTH OKPYKAIOIICH CPEe/Ibl, INIAHWPOBAHUS TTOCTYIIKOB U OIEHKH MX
BO3MOXKHBIX TIOCJICACTBUU JJII OKPY’KalOIIEH Cpeapl, OCO3HAHHEM TJI00aIBHOTO
XapakTepa dKOJOTHUECCKUX IPOoOJIeM U MyTel UX PEIICHUS;

8) amanranms K M3MEHAKWIIMMCH YCJOBUSIM COLUAJIBHOW U NPHUPOAHON
cpeabl:

FOTOBHOCTBIO K JCWUCTBUSAM B YCIIOBUAX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pE€3 MPAKTUUECKYIO NIEATEIBHOCTh, B TOM YHUCIIC
YMEHHE YUUTHCS Y JPYTUX JIFOACH, TPUoOpeTaTh B COBMECTHOM JIEATEIILHOCTH HOBBIC
3HAHUSI, HABBIKA Y KOMIIETCHIIMY U3 ONbITA APYTHX;

HEOOXOJMMMOCTEIO B  (OPMUPOBAaHWUM HOBBIX 3HAHWUH, B TOM YHCIIC
bopMyIUpOBaTh HUJICU, TTOHATHS, TUIOTE3bl 00 00BEKTaX U SIBJICHUSAX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HaBaTh  JSMUIIUTHI  COOCTBEHHBIX  3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CITOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCIPHHUMATE CTPECCOBYIO
CUTYyalli0 KaK BBI30B, TPEOYIOMUN KOHTPMEP, KOPPEKTUPOBATH MPHUHUMAEMBIC
pemieHusT W JeWcTBUSA, (GOPMYJIUpPOBATH M OIEHMBATh PHUCKM U TIOCJICACTBUS,
dbopMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3oBble Jiornyeckue AeiicTBUA:

e BBISBIKITh M XapAKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKA MATEMaTUUYECKHUX
00BEKTOB, TIOHSATHM, OTHOLIEHUH MEXIy TMOHATUAMU, (HOPMYIUPOBATH
OmnpeleieHusl  TMOHATUWA,  YCTAHABIMBATh  CYIIECTBEHHBIA  MpPU3HAK
KJIacCU(pUKAlMK, OCHOBAHWUA MJsi OOOOIIEHHWS ¥ CPAaBHEHHS, KPUTEPUHU
IPOBOJMMOTI0 aHAJIN3A;

e BOCIpPUHUMATH, (opmMynupoBaTh U  TPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTENIbHbIE U OTpUIATEIbHBIC, C€AUHUYHBIC, YacCTHbIE W OO0ImIHeE,
YCIIOBHBIE;



BBISIBIISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEUUS
B (pakTax, JAAHHBIX, HAOIIOACHUSIX U YTBEPXKACHUAX, NIpeaIaraTb KpUTEpUH
JUTS BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTHUBOPEUYMN;

JienaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHH, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pa3buparh 10Ka3aTeabCTBA MAaTEMaTHYECKUX YTBEP)KIEHUH (IpsMble U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIbHO HECJOKHBIE JI0Ka3aTeIbCTBA
MaTeMaTUYeCKuX (aKkToOB, BBICTpAUBATh AapPryMEHTAlWI0, MPHUBOJUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BBIOMpATh C€rnoco0 pemieHus y4yeOHOW 3ajaud (CpaBHUBATH HECKOJBKO
BapUAHTOB pElICHUs, BbIOMpaTh Haubosiee MOAXOMALMM C ydé€ToMm
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCKHe JeiiCTBUS:

MCIIOJB30BaTh BOIMPOCHI KAaK HCCIEIOBATEIILCKUM HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh BOMPOCHI, (PUKCUPYIOUIUE MPOTUBOPEYHE, MPOOIIEMY,
CaMOCTOSITEJIbHO ~ yCTaHaBJIMBAaTh HCKOMOE U JlaHHOe, (OpMHUPOBATH
TUIOTE3Y, apTYMEHTHUPOBATh CBOIO MO3ULINI0, MHEHUE;

NPOBOAUTL IO CAaMOCTOSITEIbHO COCTABJICHHOMY TIUIAHY HECJIOXKHBIN
DKCIIEPUMEHT, HEOOJBIIIOE MCCIICIOBAHNE TI0 YCTAHOBICHUIO OCOOCHHOCTEH
MaTEMaTUYECKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;
CaMOCTOSITENIbHO (pOPMYJIMPOBATH OOOOIIEHHSI U BBIBOJBI MO pe3yJibTaTaM
MPOBENEHHOTO HAOJIOJACHUS, WCCICIOBAaHMs, OICHWBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 000OIICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMpollecca, a TakKXKe BBIIBUTaTh
MPEANOJIONKEHHS O €T0 PA3BUTHHU B HOBBIX YCIOBHUSIX.

Pabora c nnpopmanueii:

BBISIBJISITH  HEIOCTATOYHOCTh M HM30BITOYHOCTh HMH(OpPMAINH, JaHHBIX,
HEOOXOUMBIX JIJIsl pEIICHHs 3a/1a4H;

BbIOMpaTh, AaHAJIM3UPOBATh, CHCTEMATU3UPOBaTb M HUHTEPIPETUPOBATH
MH(GOPMAIMIO Pa3IMUHBIX BUAOB U (OPM IIPEICTABICHMUS;

BbIOMpaTh (opMy TMpeacTaBieHUs HWHGPOpPMALKUU M  WIUIOCTPUPOBAThH
pemaeMble 3aJadyd  CXEMaMH, JauUarpamMmamMi, HWHOW TpaduKod U UX
KOMOHWHAIIUSIMU;

OLICHMBATh HAJA&KHOCTh HMHPOPMALMU IO KPUTEPUSIM, TPEAJIOKEHHBIM
YUUTENIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHSI:

BOCIIPUHUMATDL U (bOpMyJII/IpOBaTB CYXXKIACHUS B COOTBECTCTBUHU C YCIIOBUSAMHU U
OeIsIMu O6H_[€HI/I$[, SICHO, TOYHO, T'PaMOTHO BbIPaKaTb CBOIO TOYKY 3PCHHA B



YCTHBIX M THCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 1O XOJy pelIeHUs
3a/1a4i, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

B XO7le 00CYXJEHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBbI,
poOJIeMBI, pEelIaeMOl 3a/lauu, BHICKA3bIBATh WJICH, HAIlCJICHHBIC HA TMOMCK
pEIICHMS, COTIOCTABIISATh CBOM CYXIACHUS C CYKICHUSIMHU IPYTUX YIaCTHUKOB
nuasnora, OOHapyXUBaTh pPA3IMYU€ U CXOACTBO IMO3UIIMHA, B KOPPEKTHOU
dbopme GopMyIUpoBaTH Pa3HOTIIACHS, CBOU BO3PAKECHHUS;

MIPEICTABIIATh PE3YIbTAThl PEIICHUS 3a/1auu, IKCIICPUMEHTA, UCCIICTIOBAHNS,
MIPOEKTa, CAMOCTOSITEIFHO BHIOMPATh (DOpMAT BRICTYIICHUS C YUETOM 3a1a4
MIPE3EHTAIUN U OCOOEHHOCTEH ayJIUTOPHUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIUBUYyAIbHON
paboThI U PEIICHUH YYEOHBIX MAaTEMAaTUYECKUX 3a]1aY;

MPUHUMATh 1IeJTh COBMECTHOW IEeATEIbHOCTH, TUIAHHPOBATH OPTaHU3AIUIO
COBMECTHOM paboOThI, pacmpenensiTh BHUABI pabOT, JOTOBAPUBATHCA,
0o0CyX/IaTh MPOIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHHUS HECKOJIbKHX
JIIOJIEH;

y4yacTBOBaTh B TpynmoBbIX ¢Gopmax padboTel (00CyxkaeHus, OOMEeH
MHEHHUSIMH, MO3TOBBIE IITYPMBI B IPYTHE), BBITIOJHATH CBOIO YacTh pabOTHI 1
KOOPJIMHUPOBATh CBOM JICUCTBUS C NPYTUMH YJICHAMU KOMaHIbI, OI[CHUBATH
KauecTBO CBOEro BKJIaga B  OOmMHA  TPOAYKT TIO  KPUTEPHUSIM,
chopMyTUPOBaHHBIM YYaCTHUKAMU B3aUMOCHCTBUS.

PeryasiTuBHbIE YyHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIATh IJIaH, AJITOPUTM PELICHUs 3aAadd (WU €ro
4acTh), BBIOMpPATh CHOCOO pElIEHUs ¢ YYETOM HUMEIOUIUXCS PECYpCcOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBaTb U  KOPPEKTHPOBATh
BapUaHThI pEUIEHUH C YYETOM HOBOW MH(OpMaLUK.

CaMOKOHTpOJH), MOIUOHAJIbLHBbIN HHTE/JIEKT:

BJA/IETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yJibTaTa
pelLIeHNs] MaTEMaTUYECKOH 3a/1a4u;

IIPEABULIETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IIPU PELICHUU 3a1ayu,
BHOCHTH KOPPEKTHBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSATEIBHCTB,
HalJIEHHBIX OIIMUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHUBATb COOTBETCTBHUE PE3YyJIbTAaTa NEATEIBHOCTH IOCTABICHHOM LEIU U
YCIOBUSIM, OOBSCHATh NPUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS Ielu,
HaXOAHThH OMHOKY, 1aBaTh OLIEHKY TPHOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHny o0Oyyenusi B 7 KJjacce O0YYAIINMICS IOJYYMT _CJAEAVIONIME
MpeJIMeTHbIE Pe3VabTAThI:

Yuciaa 1 BBIYMCTIEHUS

BeimonHaTh, coueras YCTHBIE W THUCbMEHHBIC TPUEMBI, apU(PMETHUYCCKHE
JEUCTBUS C pallMOHATIBLHBIMU YUCIIaAMU.

HaxoauTh 3HAY€HHS YMCIIOBBIX BBIPAKEHUN, NPUMEHATH Pa3HOOOpa3HbIC
CroCOObI M TPUEMBI BBIUMCICHUS 3HAYCHHWA NPOOHBIX BBIPAKEHUN, COACPIKAIIUX
OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[lepexomuTh OT omHOM (opMBI 3amucu 4Yucead K Apyroil (mpeoOpa3oBbIBATH
NECATUYHYIO Tp0oOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH
B OCCKOHEUHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATH U YIIOPSIOYMBATH PAllMOHAIbHBIC YUCTIA.

OKpyTJIsTh YUCIa.

BBIMOMHATE TPUKHUIIKY W OLICHKY Pe3yibTaTa BBIYMCICHUM, OIEHKY 3HAYCHUM
YUCJIOBBIX BBIPAXKEHUWU. BBINOTHATH JEHUCTBUS CO CTEMEHSIMU C HATypajJbHBIMU
ITOKa3aTeIISIMH.

[IpuMeHATh TIPU3HAKUA JIETUMOCTH, Pa3JIOKEHHUE HAa MHOXKUTENHM HATypalbHBIX
YHUCelL.

Pemiath mMpakTUKO-OPUEHTUPOBAHHBIE 3a7adyM, CBSI3aHHBIE C OTHOIIECHUEM
BEJIMYMH, MPONOPIHOHAIBHOCTHIO BEJIMYMH, TMPOLUEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl pelieHus 3a7ad C y4€TOM OrpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX 0OBEKTOB.

AaredpanvyecKue BbIPpAKEHUSA

Hcnonb30BaTh aliredOpanvyeckyto TEPMUHOIOTHUIO U CUMBOJIUKY, IPUMEHSThH €€ B
MPOIIECCE OCBOEHHUSI YUeOHOTO MaTepuala.

HaxomuTh 3HaueHHs: OYKBEHHBIX BBIPQXCHUN TPH 3aJaHHBIX 3HAYCHHSIX
MePEMEHHBIX.

BeimonHaTe npeoOpazoBaHus 11€J0TO BBIPAKEHUS B MHOTOWICH MPUBEICHHUEM
MOTOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BpInosHATE yMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOrouYjeHa Ha
MHOT'OYJICH, TPUMEHSTH (hOPMYJIBI KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH.

OcCyliecTBISATh PA3JIOKCHUE MHOTOWICHOB Ha MHOXHUTEIU C ITOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXUTEJSI, TPYIIUPOBKU CJIaraeMbIX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKEHUS.

[IpumensaTh peoOpa3oBaHUsl MHOTOWICHOB JJI PEUICHUS PA3JIMUHbBIX 3a]lay U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATHHON MPAKTHUKH.

Hcnonb30BaTh CBOWCTBA CTEMEHEH ¢ HATypaJbHBIMH IIOKA3aTeNISIMU  JIJIs
npeoOpa30BaHUs BEIPAKCHUH.




YpaBHeHUS U HEPABEHCTBA

Pemiate nuHEVHBIE ypaBHEHHMS C OJHOM MEPEMEHHOM, MNPHUMEHSS IpaBUia
nepexoaa OT HCXOAHOIO YPaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsTs, sBisieTcs iau
YUCIIO KOPHEM YPaBHEHHS.

[TpumensTh rpaduyueckue METOIbl NMPU PELICHUU JUHEHHBIX YPaBHEHHA U UX
CHUCTEM.

[Tonbupare mnpumepbl Map YHCEN, SBISIOUIMXCA PEUIEHUEM JIMHEHHOTrOo
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHOM IJIOCKOCTH T'paUK JUHEHHOTO ypaBHEHUS C JBYMS
NEPEMEHHBIMMU, MOJIb3YCh TPa(pUKOM, IPUBOIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pemate cucTeMbl BYX JIMHEHHBIX YPaBHEHWI C JBYMsI IEPEMEHHBIMHU, B TOM
qucIe rpa@uuecKu.

CocTaBnaTe W pelmarbh JIMHEMHOE YPABHEHHE WM CUCTEMY JIMHEMHBIX
YPaBHEHMUM 110 YCJIOBHIO 3aJayd, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3a1a4M MOJyYEHHBIN pe3yJbTar.

DOyHKUIMHA

N300paxaTh Ha KOOPAMHATHON MPSMOMl TOYKH, COOTBETCTBYIOLINE 3a/1aHHBIM
KOOpAMHATaM, Jy4d, OTPE3KH, HHTEPBAJbl, 3alIMCHIBATh YMCIOBBIE IIPOMEXKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTrh B KOOPJAMHATHOM IUIOCKOCTH TOYKM MO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduku JUHEHHBIX QyHKIMH. CTpouTh rpaduk GyHKINH Y = [X].

OnuceiBaTh C MOMOIIBK (PYHKUMHA M3BECTHBIE 3aBUCUMOCTH  MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BPEMS, pACCTOSAHMUE, II€HA, KOJHMYECTBO, CTOUMOCTD,
IPOU3BOJUTENLHOCTD, BpEMSs, 00bEM pabOTHI.

Haxonuth 3HaueHne PyHKIIUU 1O 3HAYCHUIO €€ apryMEeHTa.

[Tonumate rpaduyeckuid cnocod MpeACTaBlICHUs W aHalu3a WHGOpMAIIIH,
U3BJIEKATh M MHTEPIPETUPOBATH WH(POpMALIHIO U3 TPa(QUKOB PEATBHBIX MPOILIECCOB U
3aBUCHMOCTEM.

K koHuny oOyyenuss B 8 kJjacce o0Oy4Yaromuiics NOJYYMT CJIeAYIOUIHE
NpeAMeTHbIE Pe3yJIbTAThL:

Yucna v BBIYMCICHUSA

Hcnonp30BaTh HavaJbHBIE NPEACTABICHHAS O MHOXECTBE JEHCTBUTEIBHBIX
9HCceN ISl CPAaBHEHMS, OKPYTJICHHS] U BBIYUCICHHUH, M300pakaTh NEHCTBUTEIbHBIC
4yycia TOUKaMy Ha KOOPAUHATHOW MPSAMOM.

[IpumMeHsATh TOHSATHE apUPMETHUYECKOTO KBAJIPAaTHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHH, HCIOJIb3Ysl TNMpPU HEOOXOJAMMOCTU KAJBKYJSTOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKCHHN, COACPXKAIIUX KBAJApaTHbIE KOPHHU, HCIOJb3Ys
CBOWCTBA KOPHEMN.




Hcnonb3oBaTh 3amucu OOJIBIIMX W MaJIbIX YHMCENI C TMOMOIUIBIO JIECSITHYHBIX
npobeit u creneneit uuchia 10.

AaredpanvyecKue BbIPpAKEHUSA

[IpuMeHsATh TMOHSTHE CTENEHUM C  LEJbIM  [O0Ka3aTesieM, BBIOIHATh
npeoOpa3oBaHus BEIPAXKEHHH, COIEPIKAIIUX CTENIEHH C LIEJIBIM MOKA3aTEIIEM.

BhINoAHATE TOXIECTBEHHBIE MPEOOpa30BaHUs PALMOHATIBHBIX BBIPAKEHHUM Ha
OCHOBE MPaBWJI JEHCTBUN HAJl MHOTOWICHAMHU U aNreOpandecKuMu Jpo0sSMHU.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIIH.

[IpuMeHsaTh TTpeoOpa3oBaHUs BBIPAKEHUUN ISl PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATHbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemate nMHEHBIE, KBaJpaTHbIE YpPAaBHEHUS W pAlMOHAJIbHBIE YpaBHEHUS,
CBOJISAIIIUECS K HUM, CUCTEMBI IByX YPaBHEHUU C IBYMS IEPEMEHHBIMH.

[IpoBOAMTE NPOCTEMIIME HMCCIEAOBAHUS YPABHEHMM M CHCTEM YPAaBHEHUH, B
TOM YHCJI€ C MPUMEHEHHEM TpaduuecKux npejacTaBieHuil (ycTaHaBIUBaTh, UMEET JIH
ypaBHEHUE WM CUCTEMAa YPABHEHUHN PEIIeHHUs], €CITU UMEET, TO CKOJIBKO, U MpoYee).

[lepexoauTs OT ciOBECHOM (OPMYIMPOBKH 3adaud K €€ airedpandeckoin
MOJIEIM C TIOMOIIBIO COCTABJICHUS YPABHEHMS WIM CHUCTEMbl YpaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J]a4 MOJYYEHHBIN Pe3yibTarT.

[IpuMEHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB [IJIs CPABHEHUS, OLICHKU, PEIIATh
JMHENHbIE HEPABEHCTBA C OJJHOM MEPEMEHHON U MX CHCTEMBbI, JaBaTh IpaduuecKyro
WJUTIOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUU

[TormmMaTe W WCMONB30BaTh (DYHKITMOHAIBHBIE TIOHSTHS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKHME O0O03HAYECHUS), OMPENEsITh 3HaueHHEe (YHKIMH 1O 3HAYCHUIO
apryMeHTa, ONpeAeATh CBOWCTBA PYHKIMU 0 €€ rpaduKy.

Crpoutsb rpaduku 3€MEeHTapHbIX (QYHKLIMA BUAA:

y=k/x, y=x2,y =x3,y = [x|, y = VX, OIICHIBATH CBOICTBA YHCIOBON (yHKIINH
no e€ rpaduky.

K xoHmy oOydenusi B 9 kjacce OOyYAKIIMHCH MOJYYHT CJAeAYIOLIUe
NpeAMeTHbIC Pe3yJIbTAThI:

Yucsia v BbIYMCIEHUS

CpaBHUBATH U YNIOPSAI0YMBATH PAIIMOHAJIBHBIE U UPPALMOHAIIbHBIC YUCIIA.

BrinonusaTte apudmMernueckue AEHCTBUS C PAllMOHATILHBIMU YUCIAMU, COYETas
YCTHbIE M NHUCHbMEHHBIE MPUEMBI, BBIIOJHATH BBIYUCIEHUS C HPpalUOHAIbHBIMU
YUCJIaMHU.

HaxoauTek 3Ha4Y€HUS! CTENEHEU C IEJIBIMU MMOKA3aTeJISIMU U KOPHEW, BHIYUCISATD
3HAYCHUS] YUCIOBBIX BHIPAKECHUI.




OKpyrasiTe JEUCTBUTENBHBIE YHCJA, BBIIOJIHATh IPUKHUIKY pe3yJbTara
BBIYMCIICHUW, OLICHKY YHCIIOBBIX BBIPAKECHH.

YpaBHeHUS U HEPABEHCTBA

Pemars TMHENHBIE M KBaJApATHBIE YPABHEHUS, YPABHEHUS, CBOIAIINECS K HUM,
npocTerime APOOHO-PAllMOHAIBHBIE YPABHEHHS.

Pemare cucteMbl ABYX JIMHEHHBIX YPAaBHEHUU C JABYMSA IIEPEMEHHBIMU WU
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPHIX OJTHO YPABHEHUE HE SBISACTCS JIMHEHHBIM.

Pemarp TekcTOBBIE 3amauM  anreOpaMuecKUM CIIOCOOOM C  TIOMOIIBIO
COCTABJICHMS YPABHEHUS WIIA CUCTEMBI IByX YPABHEHUH C IBYMS IEPEMEHHBIMMU.

[IpoBOAMTE NPOCTEMIIME HMCCIEAOBAHUS YPABHEHMM M CHCTEM YPAaBHEHUH, B
TOM YHCJIE C MPUMEHEHUEM TpauuecKuX NMpeAcTaBIeHUH (yCTaHaBIMBaTh, UMEET JIH
YpaBHEHHUE WM CUCTEMA YPABHEHUM PEIICHNUs, €CII UMEET, TO CKOJIBKO, U ITPOoYEe).

Pemate nuHeilHbIE HEpaBEHCTBA, KBAJApPAaTHbIE HEPABEHCTBA, W300paxkaTh
pelIeHne HEPaBEHCTB HAa YHCIOBOM NPSIMOM, 3aIlMCHIBATH PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemars cucreMsl JIMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOILINE
KBaJIpaTHOE HEPABEHCTBO, N300pa)kaTh PEIIEHNE CUCTEMbl HEPABEHCTB HA YHCIOBOU
IIPSAMOM, 3aIIUCHIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUHN PA3JIMYHBIX 3a1a4.

DOyHKIMHA

PacrioznaBate (yHKUMHM H3y4deHHBIX BUIOB. Iloka3piBaTh CcXeMaTH4ECKH

pacrmojoXeHne Ha KOOPAMHATHOW MIOCKOCTH rpapuKoB PYHKIMHA BUOA: ¥ = kx, y =
kx +b,y="k/x,y=ax2 +bx + ¢, y=x3, y=1x y = |x|, B 3aBHCHMOCTH OT 3HaUYCHHII
K03 (PUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

CtpouTh W H300pakaTh CXEMAaTWYECKH TpaduKH KBagPATUIHBIX (YHKIHUH,
ONKCHIBATh CBOWCTBA KBaIpaTUUHBIX (YHKIUHI MO UX rpadukam.

Pacno3HaBaTh KBaZpaTHMUHYIO (QYHKIHUIO 1O (QopMmyse, NPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPHUU.

YucioBbIE MOCIEI0BATEILHOCTH U MPOrPEeCcCUm

Pacno3naBaTe apudMeTHUECKy0 U r€OMETPUUECKYIO MPOTrPECCUU MPHU Pa3HbIX
croco0ax 3a7aHusl.

BbINONHATE  BBIUMCICHUS C  UCHOJB30BaHMEM  (OpMysl n-ro  4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOTPECCHii, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh UJI€HBI TOCIEAOBATEIHHOCTH TOYKAMH Ha KOOPAMHATHOM
IIJIOCKOCTH.

Pemrate 3a1aum, CBA3aHHBIE C YUCIOBBIMHU ITOCJIEI0BATEIBHOCTSIMH, B TOM YHUCJIE
3aJla4yd U3 peallbHOM KHU3HU (C MCHOJIb30BAHUEM KaJIbKYJISATOpa, LU(POBBIX
TEXHOJIOTHU).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne ni/m P Konrtpoasnbie IIpakTnueckue (1up )
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
| Yucna u BeruncieHus. ParinonanbHbie 75 ) bu6mmoreka [IOK
yucna https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 Anrebpanyeckue BbIpaKeHHs 29 2 hitps-//m.cdsoo.rw/7f41 5590
bu6mmoreka [IOK
3 Y PaBHCHHA 1 HCPABCHCTBA 20 2 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopaunats! u rpapuku. OyHkunu 24 2 hitps://m.cdsoo.ru/ 7415690
bu6nunoreka [JOK
> Togropenne u 0bobwenne 4 0 https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0




8 KVIACC

KoJsun4yecTBo 4acos JJ1eKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ungpoBbie
Ne ni/m P Konrpoabnbie IIpakruyeckue (udpp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| AnreGpanyecKkue BbIpaXeHUsI. 15 1 bubnnorexka [HOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
bu6nmoreka [IOK
2 Yucna u Beruucnenus. KpagpaTHeie KOpHH 16 1 hitps://m.cdsoo.ru/741 7af8
YpaBHeHus 1 HepaBeHCTBa. KBampaTHbie bubnmnoreka [JOK
3 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
4 Yucna u Berunciienus. CTEneHb ¢ LEIbIM 7 bu6nunoreka [JOK
IoxKasarejieM https://m.edsoo.ru/7f417af8
5 AnreGpanyecKkue BbIpaXeHUs. 5 1 bubnnorexka [HOK
KBanpaThslii TpéxuiieH https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHCTBA. CHCTEMBI bubnmnoreka [JOK
6 . 12
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6nuoreka [JOK
7 VYpaBHeHus U HepaBeHCTBa. HepaBeHCcTBa 12 1 hitps://m.cdsoo.ru/7f4 1 7af8
bu6nunoreka [JOK
8 DyHKupH. OCHOBHEIC IOKATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o 4
¢ YHKUHH. THCTOBEIE GyHKUHH ? https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
1 I1 1
0 OBTOpeHHE 1 0000ICHHE 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 6 0




9 KVIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ungpoBbie
Ne ni/m P Kourpoabubie IIpakTuyeckue (upp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
| Uucna v BeruncieHus. JleiicTBUTENbHBIE 9 bubnuorexa [JOK
qucIia https://m.edsoo.ru/7f419d08
) VYpaBHEHUs U HEPABEHCTBA. Y PABHEHMUSI C 14 | bubnmnorexa [JOK
OJIHOW MEePEMEHHOM https://m.edsoo.ru/71419d08
3 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
but6mmoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencrsa 16 1 hitps://m.cdsoo.rw/7f419d08
but6mmoreka [IOK
> Pyuxun 16 ! https://m.edsoo.ru/7f419d08
bu6mmorexa LIOK
6 HucnoBble OCIEN0BATENBHOCTH 15 1 hitps://m.cdsoo.ru/7f419d08
7 [ToBTOpenue, 00001IEHNE, CUCTEMAaTH3AIUS 18 | bubnuoreka [IOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 6 0




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI VIS YYEHUKA
» Anre6pa, 7 xknacc/ Maxkapsraes FO.H., Munmiox H.I'., Hemkos K.W. u
npyrue; noa peaakuueit TemsikoBckoro C.A., AKIIMOHEPHOE OOIIECTBO
«3narensctBo «lIpocBemienme»

» AnreGpa, 8 kiacc/ Makapsrues FO.H., Munnatok H.I'., Hemkor K.U. u
npyrue, AkunonepHoe oomiectBo «M3natensctBo «IIpocsenienue»

» AnreGpa, 9 knacc/ Makapsrues FO.H., Munntok H.I'., Hemkor K.U. u
npyrue; noa peaakuueit TemsikoBekoro C.A., AKIIMOHEPHOE OOIIECTBO
«3narensctBO «lIpocBemienne»

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA
AnreOpa. TemaTnueckue TecTsl. 7 Kinacc 8 kiacc 9 kiace

Ypoxku anredpsl B 7, 8, 9 kinacce. Kuura majist yaurens

Anre0Opa. MeTtoaunueckue pekoMeHaanuu. 7 Kiace 8 kiacc 9 kimacc

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

Martepuansl o MaTemaTike B EnnHo# Komuiekiuu nudpoBbix
oOpasoBarenbHBIX pecypcoB http://school-
collection.edu.ru/collection/matematika

MartemaTrKa B TIOMOIIb IIIKOJIGHUKY U CTYACHTY (TECTHI [0 MaTeMaTHKE
online) http://www.mathtest.ru

3annMarenpHas MmareMaTtuka — OJIUMITHAIBI, HTPBI, KOHKYPCHI 10 MaTeMaTHKE
TS TITKOJIbHUKOB

http://www.math-on-line.com

MaremMaTryeckne OMMMITNAIBI I MKOJILHUKOB http://www.olimpiada.ru
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