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Anrebpa  sBISeTCS OIHUM |
oOpa3oBaHus: OHa o0ecrieynBaeT I/I"‘
HAay4YHOro, TaK H ryMaHHTapHoH ;i
MPOJOJIKEHUST 00pa30BaHUsI U B no‘j;jl eAHeBHOM ku3HU. Pa3BuTre y 00ydaroumxcs
HAy4YHBIX TMpEJCTaBICHUH O Hp(PI%CXO)KlIPHI/II/I U CYLUIHOCTH anreOpandecKux
abcTpakiuii, criocode oTpakeHus y areMaTH4YeCKON HayKOMH sBIEHHUH U MPOIECCOB
B IpUpOJIe U OOIIEeCTBE, POJM MATEMATHMECKOTO MOJEIUPOBAHUS B HAYYHOM

MO3HAHUHU U B MPAKTUKE cnoco6CTBeT (GopMHpOBaHHIO HAYYHOTO MHPOBO33PEHHUS

M Ka4eCTB MBIIILJIEHUS, HGO6XOILI/IM‘ ;jx JULSL 4IaNTalli B COBPEMEHHOM LH(YPOBOM
obmiectBe. M3yuenue anreOpsl Q‘ecneqptBaeT pa3BUTHE yMeHHUs HalOJIOAaTh,
CpaBHHMBaTh, HaXOIWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBILIIEHHS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JCHCTBUS W BBIBOJIBI,
GopmynupoBats yrBepxkaeHus. OcBoeHHe Kypca anredpsl oOecreYuBaeT pa3BUTHE
JIOTUYECKOTO MBIIIIEHUs O00yYarolUXcsi: OHM HCIOJB3YIOT JeAYKTHBHBIE H
WHIYKTHUBHBIE pacCyXIeHus, 0000IIeHre W KOHKPETHU3allHuI0, abCTparupoBaHue U
aHanmornto. OOyueHuwe  anrebpe  MpearnosnaraeT  3HAYUTEIBHBIA  00BEM
CaMOCTOSATENIbHON JIESTeNIbHOCTH O00YyYarolIuXcsi, TO3TOMY CaMOCTOSTEIbHOE
pelIeHue 3a1a4 SBISeTCS peanu3anyeil esiTeIbHOCTHOTO IPUHIIMITA 00YYeHHS.

B crpyktype mnporpammbl y4debHOro kypca «Anrebpa» i OCHOBHOIO
oO1ero o6pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COJIEP)KATebHO-METOUIECKUE
AMHUM: «Yucaa U BEIYMCIEHUS», «Anredpanueckue BBIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DPyHkuum». Kaxgas u3 3TUX comepKaTebHO-METOIUYECKUX
JMHUN pa3BUBAETCS Ha MPOTSHKEHUH TPEX JIeT U3y4eHHUs! Kypca, B3aUMOJIEHCTBYS C
IpyTMMH €ro JIUHUsAMU. B Xxone wusydeHus: y4eOHOTO Kypca OOyYaroIIMMCS
INPUXOIUTCS JIOTHYECKH pacCyXIaTh, MUCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBS3W ¢ 3THUM B mporpamMmy ydeOHOTO Kypca «AunreOpa» BKIIOYEHBI
HEKOTOpblE OCHOBBI JIOTHMKH, INpEJCTaBIE€HHBIE BO BCEX OCHOBHBIX pazjesax
MaTeMaTU4YecKoro o0pa3oBaHMs U CIOCOOCTBYIOIIME OBJIAJIEHUIO 00YUYaIOIIUMHUCS
OCHOB  YHMBEPCAJbHOTO  MaTeMmMaTh4yecKoro s3bika. ColepxaTelbHOH U
CTPYKTYPHOH OCOOEHHOCTBhIO YyuebOHOro kypca «AnreOpa» sBIsSeTCS €ro
UHTErpPUPOBAHHBIN XapaKTep.

Copnepxxanue nuHUM «Yucna W BBIYMCICHUS» CIY)XUT OCHOBOH ISt
NaJbHeHIIero u3yyeHruss MareMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYarOIIMXCs
JIOTHYECKOI0 MBILUIEHHUS, (POPMUPOBAHUIO YMEHUS M0JIb30BAThCs AITOPUTMAMH, a
TaK)Ke MPUOOPETEHHUIO NMPAKTHYECKUX HaBBIKOB, HEOOXOIUMBIX IS TIOBCETHEBHOM
KU3HU. Pa3zBuTHe NMOHATHSA O 4YMCIe HA YPOBHE OCHOBHOrO 0OIIEro oopa3oBaHHs
CBSI3aHO C pALMOHAJIBHBIMM U HPPALUOHAIBHBIMH YHCIaMH, (HOPMUPOBAHHUEM

hxl3 OHPpHBIX KypCOB OCHOBHOTO OOIIETo
HHUE JIPYTHX JINCUHILTHH, KaK eCTEeCTBEHHO-
HHKJIOB e€ oOcBOe€HHE HEeOoOXOAUMO s




NpEeJCTaBICHUA O JEHCTBUTENBHOM 4YHUCIE. 3aBepIleHHE OCBOCHMSI YHMCIOBOMN
JWHUHU OTHECEHO K cpeiHeMy 0011ieMy 00pa30BaHUIO.

CopeprxaHue ABYX anreOpandeckux JUHUNA — « AnreOpandeckue BbIPaKEHUS)
¥ «YpaBHEHHS ¥ HEpaBEHCTBa» CIIOCOOCTBYeT (POPMUPOBAHMIO y OOydarOIUXCH
MaTeMaTH4YeCKOro arrmapara, HeoOXOAMMOro /Ui pelleHus 3aJad MaTeMaTHKH,
CMEXHBIX IIPEJIMETOB M IPaKTHUKO-OPUEHTHPOBaHHBIX 3azad. Ha ypoBHe
OCHOBHOro 0011ero o0Opa3oBaHUsl Y4eOHBI MaTepuan TIpyNIUPYeTCs BOKPYT
palMoHaIBHBIX BhIpaKeHUH. AnreOpa JeMOHCTPUPYET 3Ha4Y€HHE MaTeMaTHKH Kak
A3bIKa JUIS TIOCTPOEHHS] MaTeMaTH4YeCKUX MoJesel, ONHMCaHUsA IIPOLECCOB H
ABJIEHMU peajqbHOr0 Mwupa. B 3amaun oOydeHus anreOpe BXOJAT TaKxKe
JalbHENIee pa3BUTHE aJTOPUTMUYECKOTO MBIIIIEHHUs, HEOOXOAMMOIo, B
YaCTHOCTH, JUIS OCBOEHHS Kypca HHGOPMATHKH, W OBJAaJ€HHE HaBBIKAMHU
JeIyKTUBHBIX paccyxaeHuil. [IpeoOpazoBaHue CUMBOJBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHUsI, CTIOCOOHOCTEN K MaTEMAaTHYECKOMY TBOPUYECTBY.

Copmeprxanue (yHKIIHOHAIbHO-TpapUUEeCKON JMHUH HALeJIEHO Ha IOJIyYeHHe
00y4JaroIMMHUCS 3HAaHUH O (QYHKUUAX KaK BaKHEHIIEeH MareMaTHYeCKOHW MOJEIH
IS OIIMCAHHWS M MCCIIE0OBaHUs Pa3HOOOPa3HbIX MPOLIECCOB U SBIEHUN B IPUPOJIE
1 obuecrse. M3ydyeHne marepualia CIIOCOOCTBYET DPa3BUTHIO y OOy4arOLIMXCH
YMEHHUsI HCTI0Ib30BaTh pa3InyHble BEIPA3UTENbHBIE CPE/ICTBA SI3bIKA MAaTEMATHKH —
CIIOBECHBIE, CHMBOJIMYECKHE, Tpaduyeckue, BHOCHT BKJIaJ B (OPMUPOBAHHUE
IpeICTABICHUN O PO MAaTeMaTUKK B Pa3BUTHH LIMBUIIM3ALUHI U KYJIBTYPHI.

CornacHo yueOHOMY IUTaHy B 7-9 KiaccaX H3ydaeTcs Y4eOHBIH Kypc
«Anrebpa», KOTOpPBIA BKIJIIOYAeT CIEAYIOLIHMe OCHOBHBIE Da3eNibl COICPIKAHMS:
«Yucna # BBIUKCIAEHHUSN», «AnreOpanyeckre BbIpaXXEHUSA», «YpPaBHEHHUS U
HepaBeHCTBa», « DYHKIIMMWY.

Ha uzyyenue yuebHOTO Kypca «Anredpa» orsoautcs 306 gacos: B 7 Kiacce
— 102 4vaca (3 yaca B Hezemo), B 8 kiacce — 102 yaca (3 yaca B Henemo), B 9
kiacce — 102 gaca (3 yaca B HefIel0).



COAEPKAHUME OBYYEHMUS
7 KIIACC

Yucia 1 BbIYHCIEHHS

Jlpo6u OOBIKHOBEHHBIE M JECSTUYHBIE, Mepexo]l OT OAHOW (OPMBI 3aluCH
npobeit k apyroil. [loHsATHe palMOHAIBHOIO YMCJA, 3allMCh, CPaBHEHHE,
YIOpSIOYMBAHWE  pAllMOHANBHBIX uucel. ApudMeTHYecKHe JOEHCTBHS C
palMoHaIbHBIME YucliaMu. PellleHre 3a1a4 U3 peajbHOM NPaKTHKM Ha 4acTH, Ha
IpooH.

CreneHb ¢ HaTypalbHBIM [OKa3aTelleM: OIpejeseHHe, Npeodpa3oBaHHUe
BBIp@KEHHUI Ha OCHOBE OIpeJiesieHus], 3an1ch 0oapmKX ynce. [IpoueHTsl, 3ammich
IPOIIEHTOB B BUJE IpoOU U ApoOH B BHJE NPOLEHTOB. Tpr OCHOBHBIE 3aa4H Ha
MPOIIEHTHI, pellIeHHE 3a7a4 U3 PealbHON IIPaKTUKH.

[IpuMeHeHHWe TPU3HAKOB JEIUMOCTH, pAa3jOXE€HHEe Ha MHOXHTEIN
HaTypaJbHbIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4YHcie TpsMas U oOpaTHasd
MPOTIOPLIUOHATIBHOCTH.

AuireOpanyecKkue BbIpaskKeHHs

[TepemeHHBIE, YUCIOBOE 3HAYEHUE BBIPAKEHMA C NEpPEMEHHOM. J[OmyCTUMBIE
3HauYeHus rnepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXy BETHIMHAMK B BUJIE
Gopmyibl. Beraucnenus no popmynam. IIpeobpaszoBanne OyKBEHHBIX BHIPAKEHUH,
TOX/ECTBEHHO paBHblE BBIPOKEHMs, IIpaBWIa IIpeoOpa3oBaHHs CyMM H
IPOM3BEIEHHH, IPABUIIA PACKPBITHS CKOOOK U MPHUBE/IEHNS NONOOHBIX CllaraeMbIX.

CBoiicTBa CTEMEeHH C HATYypaJIbHBIM I10KA3aTEeIEM.

Opnounensl ¥ MHOrouaeHsl. CteneHb MHOrowIeHa. ClOXKeHUe, BBIUUTAHUE,
YMHOXEHHEe MHOroujieHoB. {DopMysbl COKpaIIEHHOTO YMHOXEHHs: KBaapar
CYMMBI ¥ KBaapaT paszHocTd. DopMmyna pa3HOCTH KBaapaToB. Pasnoxenwe
MHOTOYJIEHOB Ha MHOXXUTEJIN.

YpaBHeHHs H HepaBeHCTBA

VpaBHeHHe, KOpPeHb YpaBHEHMs, IIpaBUIa IIpeoOpa3oBaHMs YpaBHEHHS,
PaBHOCUIIBHOCTH YpaBHEHHH.

JluHeiiHOe ypaBHEHHE C OJIHOM NEpPEeMEHHOW, YHCIIO KOPHEHW JIMHEHHOIO
ypaBHEHMs, pellleHHe JMHeHHbIX ypaBHeHHH. CocraBieHHe YpaBHEHHUH I10
YCIIOBHIO 3a7a4i. PellleHre TeKCTOBBIX 3a/1a4 C IOMOILBIO yPaBHEHUH.

JIuneiiHOe ypaBHEHHE C JABYMS IepeMeHHBIMU U ero rpaguk. Cucrema IByX
JTMHEWHBIX ypaBHEHUH C JByMsl IepeMeHHbIMH. PelneHue cUCTEM YypaBHEHHH
CrocoOOM ITOACTAHOBKH. [IpuMephl pelieHHs TEeKCTOBBIX 3azad C ITIOMOIIBIO
CHUCTEM YpaBHEHHU.

DOyHKIHH



Koopaunara Touku Ha npsMoi. YucnoBsle NpoMexxKyTKu. PaccTosiHue Mex1y
JIBYMsI TOYKaMU KOOPJAUHATHOM IPSIMOM.

[IpsimoyronbHas cucreMa koopauHaT, ocu Ox u Oy. Abcuucca U opaAMHATA
TOYKH Ha KOOpAWHATHOH IutockocTd. [Ipumeps! rpadukoB, 3agaHHBIX (HOPMYITaMH.
Yrenwe rpaduKoB peadbHbIX 3aBUCUMOcTed. [loHstue ¢ynkumn. ['padux
¢bynkuuu. CroiicTBa hyHkumid. JIunelinas @yukuus, e€ rpadux. ['padux pyHKumun
y = [x|. I'paduyeckoe pemieHne TUHEHHBIX ypaBHEHMM M CHCTEM JMHEHHBIX
YPaBHEHUH.

8 KUIACC

Yucoaa 1 BbIYUCICHUS

KBanpaTtHpli KopeHb u3 uucia. [loHsTHe 00 uUppalMOHAIBHOM YHCIE.
JlecsiTUYHBIE TPUOTMKEHHUS] UppaIlMOHATBHBIX unces. CBONCTBA apu(MeTUUECKUX
KBaJIpaTHBIX KOpHEH U UX MPUMEHEHHUE K MPeoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUN
U BBIYMCIICHUSAM. [[efICTBUTE/IbHBIE YHCIIA.

CremneHb ¢ 1ebIM ITOKa3aTesneM U e€ cBoiicTBa. CTaHIapTHas 3alMCh YUCIIA.

AnreOpanyueckue BbIpaKeHUsIAreopanyecKue BbIpasKeHHUs

KBagparHbeiif  TpéxulieH, pa3jlo)KeHHe KBaJpaTHOrO  TpéxdlieHa Ha
MHOXHUTEIH.

Anrebpanueckast apoOb. (OCHOBHOE CBOWCTBO ajredpanyeckoil Ipoou.
CrnoxeHue, BbIUMTAHHE, YMHOXEHHe, JeleHHe anredbpandeckux JIpobOeil.
PanmonanbHble BEIp@XEHUS M UX peoOpa3oBaHUe.

YpaBHEeHHS U HEpaBeHCTBAY pABHEHHs H HEPABEHCTBA

KBagpatHoe ypaBHeHHe, (opMmyja KOpHEH KBaapaTHOIO YpaBHEHHS.
Teopema Buera. Pemenue ypaBHeHMH, CBOASIIMXCS K JTUHEHHBIM U KBaJIPaTHBIM.
[Ipocreiiine qpoOHO-pallMOHAIBHbBIE YPABHEHHUS.

['paduueckast uHTEpHpeTalds YpaBHEHUI ¢ BYMs IIEPEMEHHBIMU U CHUCTEM
JUHEWHBIX YpaBHEHUW C [ByMs IepeMeHHbIMM. [Ipumepsl pelieHus cucTeM
HEJIMHENUHBIX YPAaBHEHUH C ABYMsI IIEPEMEHHBIMU.

PelieHrie TeKCTOBBIX 3324 alredpandeckum crocoOoM.

YucnoBble HepaBeHCTBA U X CBOMCTBA. HepaBeHCTBO ¢ OJIHON NEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHElHBIE HEpaBeHCTBA C OJHOW IIEPEMEHHOM.
CucrteMbl TUHEWHBIX HEPABEHCTB C OAHOM IIEPEMEHHOM.

OyHKUMMPYHKUUHT

[Tonstue ¢ynkuuu. OOnacTh OINpefeNeHuss W MHOXKECTBO 3HA4YECHUMU
dbyakuun. CriocoOsl 3a1aHus QyHKIIHM.

['paduk ¢ynkumu. YreHwe cBoicTB (yHKUMU 1o e€ rpaduky. [Ipumepsr
rpaduKoB QYHKILHH, OTpa)KaroLIUX pealbHble IIPOLIECCHI.



OyHKIUK, OMUCHIBAIOIIME TMPSIMYIO M OOpaTHYIO IPONOPLHOHAIBHBIE
3aBHCHMOCTH, UX rpaduki. OyHKupn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pelIeHrne ypaBHEHHM U CUCTEM yPaBHEHHMH.

9 KUIIACC

Yucna v BBIYUCICHHSA

PanpoHanpHble YKCla, HPPalMOHATBHBIE YKCla, KOHEYHble U OeCKOHEYHbIE
JeCATUYHBIe ApoOu. MHOKECTBO 1eMCTBUTENIBHBIX YUCEIl, NeUCTBUTENIBHBIE YUCIIa
KaKk OeCKOHEYHbIe JAeCSATHYHBbIe aApoOu. B3auMHO OJHO3HA4YHOE COOTBETCTBUE
MEXTy MHOKECTBOM JEHCTBUTEJIbHBIX YUCET U KOOPAUHATHOM MPAMOM.

CpaBHeHHe JIeHCTBUTENBHBIX 4YMCeN, apupMeTH4ecKue JeHCTBHSA C
NEeWCTBUTEIIbHBIMU YHUCIIAMHU.

Pa3mepsl 00BEKTOB OKpYXKalOLIEro MWpa, UIMTEIBHOCTh IIPOLECCOB B
OKpY’KarolleM MUpe.

[TpubnmKEHHOE 3HaYeHHEe BEIMYMHBI, TOYHOCTb NpubImKeHus. OKpyrieHue
yuces. [Ipykuaka 1 oLleHKa pe3ybTaTOB BBIYUCIEHHM.

YpaBHeHUS] H HEPABEHCTBA

JluneitHoe ypaBHeHHUe. PerieHne ypaBHEHUMN, CBOASIIMXCS K IMHEHHBIM.

KBanpaTHOe ypaBHeHue. PelieHre ypaBHEHHMH, CBOAAIIMXCS K KBaJpaTHBIM.
BukBanpatHoe ypaBHeHue. [IpuMeps! pellieHus ypaBHEHUH TPEThbel U 4YeTBEPTOM
CTEIEeHEN Pa3IoKeHUEM Ha MHOKUTEH.

Pemenne npoOHO-palMOHAIbHBIX ypaBHEHUMH. PellleHre TEKCTOBBIX 3ana4
anreOpanyeckKuM MeTOIOM.

VpaBHeHHe C JByMs TepeMeHHbIMU U ero rpaduk. Pemenue cucreM aByX
JIMHEMHBIX YpaBHEHUH C ABYMs ITIe€pEeMEeHHbIMU. PellleHue cucTeM ABYX ypaBHEHUH,
OHO W3 KOTOpBIX JIMHEHHOe, a Jpyroe — BTOpoH cTeneHu. I['padudueckas
UHTEpIIpeTallUs CACTEMBI YPAaBHEHUHU C ABYyMs [IEPEMEHHBIMH.

PelieHre TEKCTOBBIX 3a7a4 alredpandeckum criocoOoM.

YucrioBble HEpaBeHCTBA U UX CBOMCTBA.

Pemrenne NMHEHHBIX HEpPaBEeHCTB C OJHOW IepeMeHHOU. PeleHue cucrem
JUHEHHBIX HEpaBeHCTB ¢ OJHOM mnepemeHHou. KsaapaTHble HepaBeHCTBaA.
['padbrueckas WHTepHpeTalys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIByMs
epeMEeHHBIMH.

OyHKUMHPYHKIHH

KBanpatuunas ¢yskuus, e€ rpapuk M cBoiicTBa. Ilapabosa, KOOpAWHATEI
BEPILIUHBI 1TapaboJIbl, 0Ch CHMMETPHUH 11apadoibl.

I'paduku pynkumii: y =kx, y=kx +b,y =k/x,y=x3,y = Vx, y =|x|, 1 ux
CBOMCTBA.



YucnoBble  MOCIeN0BATENbHOCTUYHC/I0OBBIE  NOC/Ie10BATEIBHOCTH H
NpOrpeccHu

[ToHnsiTHe YKMCIIOBOW MOCJIEAOBATEIBHOCTH. 3aJaHHe IO0CIeJ0BATEIbHOCTH
peKyppeHTHOH dhopmyiol U (GopMyIoi #-ro YieHa.

Apudmernyeckass U reomerpuyeckas nporpeccud. ®opMynbl #-ro ujieHa
apu(pMeTHYeCKON U FeOMETPUIECKOM ITPOrPECCUM, CyMMBI IIEPBBIX /1 YJIEHOB.

N3o0OpaxxeHne 4YieHOB apuPMETUUECKOM MU TI'eOMETPUYECKOH Mporpeccuit
TOYKaMH Ha KOOPAMHATHOM IUIOCKOCTU. JIMHEHHBIM M 3KCIOHEHLUHMAIBHBIA POCT.
CnosxHble IPOLIEHTHI.



IMJIAHUPYEMBIE PE3YJbTATbBI OCBOEHHSI IPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O
OBIIEI'O OBPA3OBAHMSI

JIMYHOCTHBIE PE3YJIbTATBI

JIuuHOCTHBIE pe3yJibTaThl OCBOGHUS IPOTrpaMMbl ydeOHOro Kypca
«Anre0Opay» XapaKTepHU3yOTCs:

1) naTpuoTHYEeCKOe BOCIIHTAHHE:

NposBJICHHEM HHTEpeca K IpOLUIOMY M  HAaCTOALIEMY DPOCCHHCKOM
MaTeMaTHKH, ILEHHOCTHBIM  OTHOIIEHHWEM K  JOCTHXKEHHUAM  POCCHUHCKHX
MaTEMaTUKOB U POCCHUUCKON MaTeMaTH4eCKOM ILIKOJBI, K HCIOJIb30BAHHIO JTHX
JOCTHIKEHHI B APYTUX HayKax M MPUKIaJHBIX chepax;

2) rpaskaaHcKoe H IyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

TFOTOBHOCTBIO K BBITMIOJTHEHUIO O0SI3aHHOCTEH rpa)iJaHUHA U pealu3ally ero
mpaB, IMpPEACTaBI€HHEM O MaTeMaTHYeCKUX OCHOBaX (YHKIIMOHHUPOBAHUS
pa3IMYHBIX CTPYKTYP, SBICHHH, MpOLeayp I'pa)JIaHCKOro oblecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYKIEHHIO 3TUYECKUX MpoOJIeM, CBI3aHHBIX
C MPaKTUYECKUM TPUMEHEHHEM JOCTM)KEHHUH HayKH, OCO3HAHMEM BaXKHOCTHU
MOPaJIbHO-3TUYECKUX TPUHIUIIOB B AEATEIBHOCTU YUEHOIO;

3) TpyAOBOe BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHBHOE YydacTHe B pEIIeHHWH IMPAKTUYECKUX 3aaad
MaTeMaTHYeCKOH HaIpaBJICHHOCTH, OCO3HAHHMEM Ba)XHOCTU MaTeMaTH4eCKOIo
oOpa3oBaHMsI Ha TPOTSHKEHWM BCEH JKU3HM Ul yCHELIHOW Mpo¢ecCuoHaIbHON
NesITeTbHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHUI, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM WHIUBUIyaIbHONU TPAEKTOPUHM 00pa30BaHUsl U JKU3HEHHBIX IUIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX TOTPEeOHOCTEH;

4) scTeTHYecKOe BOCIUTAHHE:

CIIOCOOHOCTBIO K OMOLMOHAJIBHOMY M  3CTETHYECKOMY  BOCIPHSITHIO
MaTeMaTHYeCKHX OOBEKTOB, 3a/ay, pelIeHWuH, paccyXIAeHUH, yMEeHHI0O BUIETh
MaTreMaTH4YecKre 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAY4YHOI'0 MO3HAHHUA:

OpUeHTalMel B JIeATEJbHOCTH Ha COBPEMEHHYIO CHUCTEMYy Hay4YHBIX
MpeCcTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YeJIOBEKA, IPUPOILI U
o011ecTBa, MOHUMaHHEM MaTeMaTHYECKOM HayKM KakK c¢epbl 4elOoBedYecKOU
NEesATEeIbHOCTH, ATaroB €€ pa3BUTHUS W 3HAYMMOCTH I Pa3BUTUsA LIUBUIU3ALINH,
OBJIaZICHUEM SI3BIKOM MaTeMaTHKU M MaTeMaTH4YeCKOW KyJIbTYpOH KaK CpeICTBOM
MO3HAHUS MHpPA, OBJAJEHUEM MPOCTEHIIMMHU HABBIKAMU HCCIIEN0BATEIBCKON
NeATeIbHOCTH;



6) ¢usnueckoe BocnuTaHHe, (GopMHPOBaHHEe KYJAbTYPbl 3A0POBbS H
HMOIHOHAJBHOI0 6J1aronoJy4us:

rOTOBHOCTBIO TMPHUMEHSITh MaTeMaTHYeCKHe 3HaHHS B HHTEpecax CBOEro
30pOBbS, BEJIEHHMS  3J0pOBOr0  obpasa Jku3HM  (310pPOBOE  NHUTAHME,
cOaaHCUPOBAHHBIA pEXUM 3aHATUM UM  OTAbIXa, peryispHas (uU3HYecKas
aKTHBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBblKa pe(IIEKCHUH, NPU3HAHHUEM CBOErO
IpaBa Ha OIIMOKY M TaKOTro K€ IpaBa APyroro 4eloBeKa;

7) aKoJIOTHYeCKOe BOCIIHTAHHE:

OpHeHTallMel Ha MpUMeHeHHe MaTeMaTHYeCKHX 3HAaHUH [ pelleHus 3a1a4
B 00JIaCTH COXPaHHOCTH OKpYIKalollled cpenbl, IUIAHUPOBAaHUS IIOCTYIIKOB M
OLIEHKM HX BO3MOJKHBIX ITOCJIEICTBHM IJIsi OKpYJXKarolleld Cpelbl, OCO3HAaHUEM
ri100abHOTO XapaKTepa SKOJOTHYECKUX IIPOo0IeM U ITyTel UX pellIeHHUs,;

8) ajanTanusi K H3MEHSIIOIIHUMCS YCJIOBHSIM COLHAJBLHON H NMPHPOIHOM
cpeabl:

FOTOBHOCTBIO K JIEMCTBUSIM B YCJIOBHSIX HEOIPEAENEHHOCTH, IOBBILIECHUIO
YPOBHS CBOEH KOMITIETEHTHOCTH Yepe3 MPaKTUUECKYIO AeSTEIbHOCTh, B TOM YHUCIIE
YMEHHE YYUThCSA y NPYTHUX JIIOAeH, npuoOpeTaTb B COBMECTHOM [eATEIbHOCTH
HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIMH U3 ONbITA APYTHX;

HEOOXONIUMOCTBIO B (OPMHUPOBAHMM HOBBIX 3HAaHUW, B TOM YHCIE
GopMyITUpOBaTh UEH, TIOHATHUS, TUIOTE3bI 00 0OBEKTAX U ABJIEHUAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAe(PUUUTHI COOCTBEHHBIX 3HAHUH H
KOMITETEHTHOCTEH, MJIaHUPOBAaTh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYK)  CHUTYallMIO, BOCIIPHHUMATh
CTPECCOBYIO CHTYallMI0O KaK BBI3OB, TpeOYIOLIMHA KOHTpMEp, KOPPEKTUPOBATH
MPUHAMAaeMble pelIeHWs W JeHCTBUS, (OpPMyIMpOBaTb M OLEHUBATb PHUCKH U
MOCIENCTBUS, GOPMHUPOBATDH OIIBIT.

METAIIPEJIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIe YHHBepCaJlbHbIe Y4eOHbIe 1eHCTBHS

BazoBrle Jjornyeckue aeicTBHA:

e BBISBIIATH U XapaKTepuU30BaTh CYIIECTBEHHBIE NMPU3HAKU MaTeMaTHYECKHX
00BEKTOB, IMOHATHH, OTHOIIEHUM MeXITy MOHSITUAMH, (OPMYIUPOBATH
ompeJiesieHus]  MOHSATUM, YCTAHABIMBATh  CYLIECTBEHHBIH  IPU3HAK
KJacCU(pUKAIIMK, OCHOBaHUS sl OOOOLIEHUs U CpPaBHEHHs, KPUTEPHH
MIPOBOJIMMOTO aHaJIN3a;

e BOCIPUHHMATh, (QOPMYITHUPOBATH U  INPeoOpa3oBbIBATH  CYKICHHS:
yTBEpJAUTENbHbIE W OTpULIATENbHbIE, €IMHUYHbIE, YacTHble U oO0luue,
YCJIOBHBIE,;



BLIABISATH ~ MaTeMaTH4YeCKHe  3aKOHOMEPHOCTH,  B3aUMOCBA3U U
IpOTHBOpeYrst B (aKTax, JaHHBIX, HAONIONECHUAX M YTBEPXKICHHMIAX,
npeyiaraTb ~ KpUTEpUH Ul BBISBIEHUS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHIL;

JenaTh BBIBOABI C HCIIOJB30BAaHUEM 3aKOHOB JIOTHMKH, AEAYKTHUBHBIX H
WHIyKTHBHBIX YMO3aKJIIOUEeHUH, yMO3aK/IIOYEeHUH 110 aHaJIOIHH,;
pa3OupaTh J0Ka3aTebCTBA MaTeMAaTHYECKHX YTBEPKICHUH (IPSMBbIE U OT
IPOTHBHOI0), MPOBOAMTH CAMOCTOSATENIHLHO HECIIOKHbBIE [10Ka3aTe/IbCTBA
MaTeMaTH4YecKuxX (aKToB, BBICTPAWBATh AapPryMEHTAlMIO, TPUBOIAUTH
IpUMEPHI ¥ KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHbIE PACCYKICHHS;
BBIOMpPATh CIOCcO0 pelleHust y4eOHOH 3amaud (CpaBHUBATH HECKOJBKO
BAPHAHTOB pEIleHUs, BbIOMpaTh Hambolee MOAXOMAUMA € y4ETOM
CaMOCTOSITENILHO BbIJIEJIEHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBaTe/ibCKHe JeHCTBHUS:

MCIIOJIb30BAaTh BOIPOCHI KaK MCCIEe0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
GOpMyIMpOBaTh BOMPOCHI, (HUKCUPYIOIIHE IIPOTHBOPEYHE, MPodIIeMY,
CaMOCTOATEbHO yCTaHABJIMBATH HCKOMOE M JlaHHOe, (OPMHPOBATH
TUIIOTE3Y, apryMEHTUPOBATh CBOIO MO3UIIUIO, MHEHHE,

TIPOBOJIUTE IO CAMOCTOSTEIBHO COCTABIEHHOMY IUIAHY HECIOKHBIN
SKCIEPUMEHT,  HeOOJBIIOe  HCCIEIOBAHME [0  YCTaHOBIICHHIO
0COGEHHOCTel MaTeMaTHYecKoro o0beKTa, 3aBHCUMOCTEHl 00BEKTOB
MEXIy COOOH;

CaMOCTOATENEHO (GOPMYITUPOBATh 0O0OIIEHHs ¥ BBIBOJBI 10 pe3yJIbTaTaM
NPOBENEHHOr0 HAOJIOACHNUS, MCCIIe0BaHuUs, OLEHUBATH OCTOBEPHOCTH
TIOJTy9€HHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IEHWI;

TIPOrHO3UPOBATh BO3MOXKHOE Da3BUTHE IPOLECCa, a TaKKe BbIIBUTATh
TPEIOJIOKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHSX.

PabGora ¢ ungopmaumei:

BBISIBJISITH  HEJOCTATOYHOCTH M HM30BITOYHOCTH HH(MOPMAalMH, IaHHBIX,
HeoOXOIUMBIX JIJIsl pelleHuUs 3a/1a4Hu,

BBLIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATh M HHTEPIPETHPOBATH
MHPOPMALIHIO PA3INYHBIX BUNOB U (YOPM IIpeCTaBICHHUS;

BIOMpaTh (OpMy TIpe[cTaBlIeHHs HMHPOPMALMKU | HIUTFOCTPUPOBATH
pelaeMble 3a4auyd CXeMaMH, JMarpaMMaMH, MHOH rpadukodl U HX
KOMOMHAIUSIMU;

OLIEHMBATh HAAEKHOCTH HHPOPMALMU IO KPUTEPHUAM, IPEII0KEHHBIM
y4uTeNIeM HIH CHOPMYIUPOBAHHEIM CAMOCTOSITENIBHO.

KoMMyHHKaTHBHbIE YHHBepCAIbHbIE yueOHbIe 1eHCTBHUS:



BOCIIpUHUMATh U (OPMYJIHPOBAaTh CYXIEHHs B COOTBETCTBUHU C
YCIIOBHUSAMH U LENIAMH OOILLIEHHs, SICHO, TOYHO, IPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHs B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JABaTh IOSCHEHHS I10
X0y pelleHus 3a7a4i, KOMMEHTUPOBATh [TOJYYEeHHBIH pe3yIIbTaT,

B X0zie 00CYyKIEeHHUs 3a/1aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIaEMOM TEMBI,
npoOJIeMBl, pelraeMoi 3a1a4u, BEICKa3bIBATh UIEH, HalleJEeHHbIE Ha TIOUCK
pELIEeHHUs, COIOCTABIATh CBOM CYXKJICHHMS C CYXICHUSIMH JPYTUX
YYaCTHHUKOB Juajora, OOHapy>XKMBaTh pa3liMyue W CXOJCTBO ITO3UIUMN, B
KOppeKTHOH (popme popMyIHpoOBaTH pa3HOIIACHS, CBOU BO3PAKEHHS;
NpeACTaBIsATh  pe3yJbTaThl  pEelIeHUs  3aJayd,  SKCIIEPUMEHTA,
HCCIEIOBAHUs,  IIPOEKTa,  CaMOCTOSITENIbHO  BBIOMpaTh  (opmar
BBICTYIIJIEHUS C YUETOM 3a/1au [IPe3eHTallUl U 0COOEHHOCTEH ay THTOPHH;
MOHMMAaTh W HUCIOJIB30BaTh  MPEUMYIECTBA  KOMAaHIHOH U
UHAWBUYalbHOH paboThl NpHU pelieHuH Yy4YeOHBIX MaTeMaTHYeCKHUX
3azay;

IIPUHUMATH 1IeJIb COBMECTHOMN JIeSTeIbHOCTH, MNIAHUPOBATh OPTaHU3aIIHIO
COBMECTHOW paloThl, pacmpeneisiTh BHABI padoT, JOroBapHBAaThC,
o0cyXaarh mpolecc ¥ pe3ynbTar padboThl, 0000111aTh MHEHHS] HECKOJIBKHUX
JIOAEeH;

y4yacTBOBaTh B TPYMIOBBIX Qopmax paboTsl (00CyXkaeHus, OOMeH
MHEHUSIMH, MO3TOBbI€ INTYPMBI M JIpYTHe), BBIMOJHATH CBOK 4YacTh
paboThI M KOOPIUHUPOBATH CBOM JICUCTBHS C APYTUMH YJIeHAMH KOMaH]IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMHM MPOIYKT IO KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHble yHUBepcaJibHbIe yYeOHbIe 1eiicTBHSA
Camoopranusanus:

CaMOCTOSITEeJIbHO COCTaBIIAThH IUIAH, AJFOPUTM pELIeHUs 3a1ayd (WA ero
4acTh), BBIOMpATh CIOCOO pelIeHHus] ¢ YYETOM HMMEIOLIUXCS PEecypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHUpOBaTb U KOPPEKTHPOBAThH
BapHaHTHI PEIICHUH ¢ yUéTOM HOBOM MH(OpPMaLIUU.

CaMOKOHTpPOJIb, SMOLHOHAJIbLHbIH HHTEJJIEKT:

BJaJIeTh CIOCODAaMH  CaMOIIPOBEPKH, CaMOKOHTpPOJS —Ipolecca |
pe3ysbTara peuieH!s: MaTeMaTUYeCcKOH 3a/1auH;

NpeIBUIETh TPYAHOCTH, KOTOpbIe MOTYT BO3HUKHYTH TIPHU pelICHUU
3aladyd, BHOCHUTH KOPPEKTHBHI B J€ATEJIbHOCTh Ha OCHOBE HOBBIX
00CTOSITEIBCTB, HAMIEHHBIX OLUMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHWBATh COOTBETCTBUE Pe3yJibTaTa AEsTeJIbHOCTU TIOCTABICHHOMN LIeNn
U YCJIIOBUSIM, OOBSICHITH MPUYUHBI JOCTHIKEHHUS WJIM HEAOCTHIKEHUS 11eJIH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



MNPEAMETHBIE PE3YJIbTATbI

K koHIly o0ydeHus B 7 KJjaacce OOydalOIIMKCS IOJIYYUT CIENyIOLIHe
npeAMETHBIE Pe3yJIbTaThl:

Yucsia 1 BbIYHCIEHHS

BEINONHATE, codeTas YCTHbIE W IUChbMEHHBbIE TPUEMBI, apU(MeTUYeCKHe
JEHCTBHS C pallMOHAIbHBIMU YUCIIAMHU.

HaxonuTe 3Ha4YeHMs 4YHMCIOBBIX BBIP@XEHUH, NPUMEHATh pPa3HOOOpPA3HbIE
CIIOCOObI ¥ IPUEMBI BBIYHMCICHUS! 3HAU€HHH JPOOHBIX BBIPAKEHUH, COIEPIKAIIMX
0OBIKHOBEHHBIE M JICCITUYHbIE JPOOH.

[lepexoquTh OT OJHOW (OPMBI 3alUCH YHUCEN K APYyro# (mpeoOpa3oBbIBaTh
JEeCATHYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
4aCTHOCTU B OECKOHEUHYIO JIECATHYHYIO IPOOB).

CpaBHMBATH U YIIOPSIIOYMBATE PALlHOHAIIbHBIEC YHCIIA.

OKpyTasTh 4uca.

BBINONHAT IPUKUJIKY U OLIEHKY pe3yJbTaTa BbIYMCIEHUH, OUEHKY 3HaYeHHI
YHCJIOBLIX BBIPOKEHHM. BBIMOMHATH NEHCTBUSA CO CTENEHSIMHU C HATypalbHBIMH
MIOKa3aTesIMU.

[TpuMeHSTh  TPU3HAKH  JEIMMOCTH,  pa3lio)KeHHe Ha  MHOKHUTENH
HaTypaJbHbIX YUCEIL.

Pemiats IpakTHKO-OPUEHTHPOBAHHBIE 3ala4yH, CBA3aHHBIE C OTHOLLIEHHEM
BEJIMYMH, IPOMOPIUOHATBHOCTBIO BEJIMYMH, MPOIEHTAMH, HHTEPIPETHPOBATH
pe3yNbTaThl pelleHrs 3a1a4 ¢ y4ETOM OrpaHHYEeHHH, CBS3aHHBIX CO CBOMCTBAMH
paccMaTpUBaeMbIX O0BEKTOB.

AnredpandecKue BbIpasKeHHUs

Ucnonb30BaTh ajaredpandecKyio TEPMUHOJIOTHIO ¥ CHMBOJIHMKY, MPUMEHSATH
eé B IIpolecce OCBOCHMsI yueOHOro Marepuaa.

HaxonuThe 3HayeHUs] OYKBEHHBIX BBIPDAKEHMM IIPH 3aJaHHBIX 3HAUYCHUSAX
TepEMEHHBIX.

BEINONHATE ~ MpeoOpa3oBaHMUsl — LEJIOr0  BBIPAKEHHWS B MHOTOYJICH
IIpUBEIEHUEM TTOJJ00HBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BEBINONHATE yMHOKEHHE OJHOYWIEHAa Ha MHOTOYIEH M MHOrowWwieHa Ha
MHOT'OUJIEH, TPUMEHSTH GOPMYJIbI KBaJpaTa CyMMbI U KBajpaTa pa3HOCTH.

OcCyIIeCTBISATh Pa3IOKeHUE MHOTOYIEHOB HA MHOXHTEIW C TIOMOIIBIO
BBIHECEHHUS! 3a CKOOKM OOIIero MHOXHTENs, TIpYNIIMPOBKH  CllaraeMbIX,
IPUMEHEHUs] GOPMyJI COKPALIEHHOTO YMHOXKEHHSI.

[TpuMeHsATH MpeoOpa30BaHMsl MHOTOYJIEHOB JJIS PEIICHUs Pa3IMYHbIX 3a1ad
U3 MaTeMAaTHKH, CMEXXHBIX TIPEIMETOB, U3 PeaIbHON ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTEMeHEH C HaTypaJbHBIMH IIOKa3aTeJsIMU IS
npeoOpa3zoBaHuUsl BEIPAKEHHH.



YpaBHeHHs H HEPABEHCTBA

Pemiate JuHEiHbIE ypaBHEHHUS C OJHON IEepEeMEHHOMW, IPUMEHss IIpaBHIIA
repexo/ia OT UCXOIHOI0 YpaBHEHHUS K paBHOCUIBHOMY eMy. IIpoBepsTs, sBisgercs
JIM YMCJIO KOPHEM YpaBHEHUS. B

[TpuMeHsTH TpadruecKue METOAbI IIPU PeLIeHUH THHENHBIX YPAaBHEHUH U UX
CUCTEM.

[ToxOupaTh NTpPUMEpPHI Tap 4YHCeN, SBIAIOLMXCS pEIIeHHEeM JIMHEHHOro
ypaBHEHUS C ABYMsI [IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOM IIJIOCKOCTH TpaQuK JIMHEHHOro YpaBHEHHS C
IByMsl TEPEMEHHBIMHU, IOJB3YsACh IpadUKOM, NPUBOAUTH IMPUMEPHI pPEILCHUS
ypaBHEHHUS.

Pemrate CUCTEMBI IBYX JUHEHHBIX YPaBHEHHH C JIByMs IIEPEMEHHBIMHU, B TOM
grclie rpadudecKu.

CocTaBnsaTh M pellaTh JHHEHHOe ypaBHEHHE WM CHCTEMY JIMHEWHBIX
ypaBHEHMH 10 YCJIOBHIO 3a/add, HMHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4yH MOJyYEHHBIN pe3yJIbTaT.

DOyHKUHH

300pakaTh Ha KOOPANHATHOM MPSMOM TOYKH, COOTBETCTBYIOLIHE 3a/laHHBIM
KOOPAMHATAM, JIy9H, OTPEe3KH, HHTEPBAJIbl, 3aIIMChIBATH YUCIIOBBIC IPOMEIKYTKH Ha
anreOpanveckoM s3bIKe.

OTMeyaTh B KOOPIWHATHOW TUIOCKOCTH TOYKHM IIO 3aJaHHBIM KOOpAMHATaM,
CTpoUTH Tpaduku JuHedHbIX GpyHKIMHA. CTpouTh rpaduk GyHKIHUHA Y = [X|.

OnuceiBaTh € IOMOIIBIO GYHKUMA H3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMUMHAMHU: CKOPOCTb, BpEMs, PACCTOSIHHE, Il€Ha, KOJIMYECTBO, CTOMMOCTS,
IPOM3BOIUTENILHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTs 35auenne GyHKIUH 110 3HAYEHHIO €€ apryMeHTa.

[TonnMath rpaduueckuii crocod MpeiCTaBIeHUs U aHanu3a MH(OPMAIMH,
M3BIIEKATh U MHTEPIPETUPOBATH MHPOPMAIUIO U3 IPa(UKOB pealbHBIX MTPOLECCOB
Y 3aBUCHMOCTEH.

K xoHiy oOy4yeHus B 8 KJacce 0OydyarolMACs IOTYYUT CIEIyIOIIUe
IIpeIMETHbIE pPe3yJIbTaThI:

Yucaa u BBIYHCIICHUSA

Hcrnonp30BaTh HavajdbHbIE MPEICTABICHUS O MHOXECTBE IEHCTBUTEIBHBIX
qucen JUIS CPaBHEHWsI, OKPYTJICHHs M BBIYUCIIEHUH, H300paXkaTh NE€HCTBUTEIbHBIC
YycIa TOYKaMU Ha KOOPJIMHATHOH MPSMOK.

[IpyMeHsTh TOHATHE apU(METHYECKOr0 KBaJpaTHOro KOpPHS, HaXOJUTh
KBaJpaTHbIE KOPHH, HCIOJb3ysl NP HEOOXOAMMOCTH KaJbKyJATOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUH, COAEpKAlIMX KBaJApaTHble KOPHH, HCIIOIb3Ys
CBOMCTBA KOpPHEM.



HMcnonp30BaTh 3alucy OOJIBIIMX M MaJIbIX YMCEN C MOMOUIBIO JI€CSITHUYHBIX
npobeii u creneneit uucna 10.

Anredpanydeckue BbIpaskKeHHs

[IpuMeHsATh TMOHATHE CTENEeHM C LeJbIM I[I0Ka3aTelleM, BBIIIOJIHATh
npeoOpa3oBaHUs BBIPAXKEHUH, COJEPIKAIIMX CTEIIEHHU C 1IeJIbIM IT0Ka3aTeNeM.

BBINOMHATE TOXAECTBEHHBIE MPeoOpa3OBaHUsl PALMOHAIBHBIX BbIpaXKECHUN
Ha OCHOBE IPAaBHJI JI€HCTBUI HaJ MHOTOWIEHAMH U alreOpandecKuMU ApOOsSMHU.

PackianpiBaTh KBaApaTHBIN TPEXUIEH HA MHOKUTEIIH.

[TpumeHsTh peoOpa3oBaHUs BBIPAXKEHHI IS pELIEHUs Pa3IMYHBIX 3a1a4 U3
MaTEMATHKH, CMEKXHBIX MTPEJMETOB, U3 peaJbHOU NPAKTUKH.

YpaBHeHHs H HEPABEHCTBA

Pemats nuHe#HbIe, KBaJpaTHblEe ypaBHEHUs U palMOHajbHbIE YpPaBHEHHS,
CBOJAIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHHUU C IBYMs [IEPEMEHHBIMH.

[TpoBOAMTE MPOCTEWIINEe MCCIeJOBaHHUs yPaBHEHUH U CUCTEM ypaBHEHHH, B
TOM YHUCJIe ¢ IpUMEHeHHeM rpadudeckux MpeacTaBlIeH’H (yCTaHaBIMBaTh, UMEET
JM ypaBHEHHE WJIM CHCTEMa YPaBHEHUH DELIEHMs, €CIM MMEET, TO CKOJIBKO, U
npoyee).

[TepexoquTh OT CJIIOBECHOW (OPMYIHPOBKH 3a1aud K e€ anreOpandeckom
MOJEIM C IIOMOIIBIO COCTaBJICHUS YypaBHEHUs WIM CHUCTEMBbl YpPaBHEHHH,
UHTEPIPETHPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4H II0JTy9YeHHBIA pe3yJIbTar.

[TprMeHSATh CBOMCTBAa YHCJOBBIX HEPABEHCTB [UIs CPaBHEHMs, OICHKH,
peliath JMHEHHbIE HEpaBEHCTBA C OJHOM INEPEMEHHOW M WX CHUCTEMBI, J1aBaTb
rpaduYecKyl0 HWILTIOCTPALMI0 MHOXKECTBA pEIICHHH HEPaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

DOyHKIHH

[ToHMMAaTh M MCIIOJIE30BaTh (DYHKIMOHAIBHBIC MOHSITHS M SI3bIK (T€PMHHBI,
CUMBOJIMUECKHE O0O3HAUEHHMs ), ONpeNeNsiaTh 3HaueHHe (PYHKUUU I10 3HAYEHHIO
apryMeHTa, ONpeIeNaTh CBOMCTBA (PYHKIMH 110 €€ IpauKy.

CTtpouTh rpadMKy 3JIeMEHTAPHBIX (QYHKIMN BUA:

y=kix,y=x2,y=x3,y =[x,y = VX, OIHCHIBATH CBOMCTBA YHCIIOBOM
byHKIMH 110 e€ rpaduky.

K konmy oOydeHus B 9 kiaacce oOydarOIIMHCA IIOJYYHUT CJEAYIOLIHE
IpeMETHBIE Pe3yJIbTaThl:

Yucsa 1 BbIYUCTICHHUS

CpaBHMBATH U YIOPSII0YMBATh pallMOHAJIbHBIE U MPPALMOHAIBHBIEC YHCIIA.

BeimonHATs  apudmeThyecKkue AEUCTBHA C  palMOHAIbHBIMH YHCIIAMH,
coyeTass YCTHble M TIUCbMEHHble NPUEMBI, BBIIOJIHATL BBIYUCIEHUS C
UppalvoOHAIbHBIMUA YUCIIAMH.



Haxomute 3Ha4yeHMss CTemeHeldl C LeJbIMH [IOKa3aTelqssMH M  KOpHei,
BBIYUCIISATE 3HAYEHUS YUCIIOBBIX BBIPAXKEHUMH.

OKpyryisiTh  JIeHCTBUTEIbHBIE UHUCIA, BBIIONHATh NPUKUIKY pe3ybTara
BBIYUCIIEHUH, OLIEHKY YUCJIOBBIX BBIPAKEHUH.

YpaBHeHHsI U HepaBeHCTBA

Pemare nuHelHble M KBaJpaTHblE YpaBHEHHS, YpaBHEHHMs, CBOIAIIMECS K
HUM, IIpOCTENIINE APOOHO-pallMOHAIbHBIE YPABHEHHS.

Pemars cucTeMbl IByX JIMHEHHBIX YpaBHEHUH C ABYMs IME€pPEMEHHBIMH H
CHUCTEMBI IBYX YPaBHEHHUH, B KOTOPBIX OHO YPABHEHUE HE SIBJISCTCS JTUHEHHBIM.

Pemate TexkcToBble 3amauM  anreOpaMvyeckuM CIIOCOOOM ¢  ITOMOIIBIO
COCTaBJICHUs] YPaBHEHUS UJIM CUCTEMBI IBYX YPaBHEHHUN C IBYyMs IT€pPEMEHHBIMH.

[IpoBoauTh mpocTeiiine UcciaeoBaHUs YPaBHEHHH M CHCTeM YpaBHEHUH, B
TOM YHUCJIe ¢ IPUMEeHeHUeM rpaduyecKux MnpeacTaBieHui (yCcTaHaBIMBaTh, UMEET
JM YpaBHEHHWE WM CUCTeMa YPAaBHEHHUH pELIeHHUs, €CIM UMEET, TO CKOJIbKO, U
npouee).

Pemate nuHelHble HEpaBEHCTBA, KBaJpaTHble HEpaBeHCTBAa, H300pakaTh
pelLIeH’e HEepaBEHCTB Ha YUCJIOBOW IPSIMOM, 3alMCBhIBATh PEIIEHHE C MOMOILIBIO
CHUMBOJIOB.

Pematp  cucTeMbl  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEpPAaBEHCTBO, H300pakaTb peUIeHHWe CUCTEeMbl
HEPABEHCTB HA YMCIIOBOU IPSAMOM, 3alIUChIBATh PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb3oBaTh HEPaBEHCTBA MIPU PEILIEHUU PA3JIMYHBIX 33/1a4.

DyHKUHH

Pacno3naBaTh (yHKIMM HW3y4eHHBIX BUJOB. [loka3biBaTh cXeMaTHYECKU

pacrosioXeHne Ha KOOPAUHATHON IIOCKOCTH rpadukoB GyHKLIUH BUAA: Y = kx, y
=kx+b y=kx,y=ax2+bx+cy=x3y= VX, ¥ = |x|, B 3aBHCHMOCTH OT
3HaYeHUH KOd(DPULIMEHTOB, ONMUCHIBATh CBOMCTBA (YHKIIHH.

CTpouTh M M300pakaTh CXeMaTUYeCKH IpadUKH KBaJpaTUYHBIX (YyHKIUH,
OIMCBIBATh CBOMCTBA KBAAPATUYHBIX (QYHKIMIA M0 UX TpaduKam.

Pacno3naBaTh KBaIpaTUUHYyIO (YHKIUIO 110 (opMyJie, IPUBOAUTH PUMEPEI
KBaJIpAaTUYHBIX QYHKIUN U3 peatbHOM KU3HU, (PU3UKU, T€OMETPHUH.

YucioBbIe MOCIE€10BATEILHOCTH H IPOrpecCHHU

Pacrnio3naBaTh apu@MeTHUYECKyl0 M TeOMETPHYECKYIO IpOrpeccud Ipu
pa3HbIX crioco0ax 3aJaHusl.

BEIMONMHATE  BBIYMCIGHHS C  HUCHOJAb30BaHMEM (OPMYyJI nN-TO  4jeHa
apu(PMETUUECKON U reOMETPUUECKON ITPOTrPECCUI, CYMMBI IIEPBBIX N YJICHOB.

N3o00paxkaTh 4YIEHBI II0CJIEJ0BAaTE]bHOCTH TOYKaMU Ha KOOpPJUHATHOH
IJIOCKOCTH.
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