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HOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBISIETCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHAa O0eCeunBaeT U3YUCHHE APYTUX AUCUUIUINH, KaK €CTeCTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO Iis
IPOJOJKEHUsT 00pa30BaHus U B MOBCEIHEBHOW kU3HU. Pa3BuTHe y 00yUaromumxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXONKIACHUM M CYIIHOCTH alireOpanyecKux
abcTpakiuii, cnoco0e OTpakeHHs] MaTeMaTUYECKONW HAYKOW SIBJICHUHN U MPOIECCOB
B NpUpOJIE W OOIIECTBE, POJIM MATEMATHYECKOTO MOJIETUPOBAHMS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y KayeCTB MBIIUICHUS, HEOOXOAUMBIX JJIsl afanTalid B COBPEMEHHOM LIU(PPOBOM
obmiectBe. M3ydenune anreOpbl oOecrneuynmBaeT pa3BUTHE YMEHHsS HaOII0AATh,
CpaBHMBaTh, HAXOAUTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHO OOOCHOBBIBAaTh CBOU JICHCTBHS M BBIBOJHI,
dbopmynupoBath yTBepxkaAcHUA. OCBOECHUE Kypca anreOpbl 00eceunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS] OOYYalOUIMXCsA: OHHM HCIONB3YIOT JEAYKTHBHBIE |
WHAYKTUBHBIE pacCyXJIeHus, 00001eHne 1 KOHKPETH3aIliio, abcTparupoBanue u
aHajmoruto. OOydeHwe  anreOpe  MpeArNojiaraeT  3HAYMUTENBHBIM  O0BEM
CaMOCTOSITENIbHOM ~ J1€ATEIBHOCTH OOYyYaloLIUXCsl, IOATOMY CAaMOCTOSITEIBLHOE
perieHue 3aa4 ABISIeTCS peaau3alnen 1esTeIbHOCTHOTO MPUHIUIIA 00yYeHUS.

B cTpyktrype mporpammbl yueOHOro Kypca «Anredpa» sl OCHOBHOTO
o0uiero o0pa3oBaHHUs OCHOBHOE MECTO 3aHUMAIOT COJEpPKaTENbHO-METOINYECKUE
TuHUU: «Yucna U BBIYHUCICHUD, «AJreOpandeckue BhIPAKEHUD», «YPaBHEHUS U
HepaBeHCTBa», «Dyukmum». Kaxnmas w3 3TUX colepkKaTeIbHO-METOANYECKUX
JUHUN Pa3BUBACTCS HA MPOTHKEHUU TPEX JIET U3YUYCHHSI Kypca, B3aUMOJICUCTBYS C
IpPYTUMHU €ro JuHusMd. B Xxoxe wu3ydeHuss y4deOHOro Kypca OO0ydarolmuMcs
MPUXOIUTCS JIOTHYECKH PACCY’KIaTh, MCIOIH30BaTh TEOPETUKO-MHOKECTBEHHBIH
sa3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpBhIE OCHOBBI JIOTWKH, IPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3zieniax
MaTeMaTU4YeCKoro o0pa3oBaHus U CIOCOOCTBYIONIME OBJIAJICHUIO 00YUYaIOIIUMUCS
OCHOB  YHUBEPCAJIILHOTO MareMaTudeckoro s3bika. CoaepkaTenbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Anaredpa» SBISETCA €ro
MHTETPUPOBAHHBIN XapakKTep.

Conepxanve nuHUM «Yucla W BBIUMCICHUS» CIYKUT OCHOBOM st
JaJIbHENIIEr0 U3y4YeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOyyaroluxcs
JIOTUYECKOTO MBINIJIEHUS, (OPMUPOBAHUIO YMEHHUS TOJIH30BATHCS aITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATHSA O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBS3aHO C pAIMOHAIBHBIMH M HPpAIMOHATBHBIMU YHCIaMH, (OPMHUPOBAHUEM
MPEICTABICHUM O JIEUCTBUTEIBHOM YHCIE. 3aBEPIICHUE OCBOCHMSI YHCIIOBOU
JIMHUM OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHHUIO.



Conepkanue JBYyX  alnreOpanvyeckKux JHHUH —  «AJreOpandeckue
BBIPOKEHUS» U «YPAaBHEHHS M HEPABEHCTBa» CIOCOOCTBYET (HOPMHUPOBAHUIO Y
oOyyJaronmxcsi MaTeMaTHYECKOTO amnmnapara, He0OXOJUMOTO Uil pellieHus 3aaad
MaTE€MaTUKH, CMEXKHBIX MPEAMETOB M IMPAKTHUKO-OPUEHTUPOBAHHBIX 3anady. Ha
yYpPOBHE OCHOBHOTO o0OIIero o0pa3oBaHUs Y4eOHBIM MaTepuan TpyHnIupyercs
BOKPYT pAallMOHAJBHBIX BBIpOKEHUU. Anredpa JEMOHCTPUPYET 3HAUCHHUE
MaTE€MaTUKH KakK SI3bIKAa JUIsl MOCTPOCHUS MAaTEMaTUYECKUX MOJIeNIeH, ONMUCaHus
MPOIIECCOB W SIBJICHWH pealbHOTO Mupa. B 3amaum oOyueHus anreOpe BXOMST
TaKkKe JalbHEHIee pa3BUTHE ANTOPUTMHUYECKOTO MBIIUICHHUS, HEOOXOIUMOTO, B
YaCTHOCTH, JMJI1 OCBOEHHUS Kypca HH()OPMATHKH, W OBJQJCHHE HaBBIKAMH
JIeNyKTUBHBIX paccyxacHuii. [IpeoOpa3oBanre cMMBOIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEeHHs, CHOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTBY.

Conepxanve  (QyHKIMOHAIbHO-TpaUUECKOW  JIMHUM  HAIIEJIEHO  Ha
MOJIydeHHe  OOydalolMMHCS  3HAHUW O  (YHKIUSAX KAk  BaKHeHIen
MaTEMaTUYECKOM MOJIETTM JJisi OMHMCAHWS M HCCIEJOBaHUS Pa3HOOOpa3HBIX
MpOLIECCOB M SBIEGHWH B Tpupoae u obOmectBe. M3yuenue wmatepuana
CIIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOMIMXCS YMEHHS HCIOJIb30BaTh Pa3IMYHbIC
BBIPA3UTENBHBIE CPEACTBA SI3bIKA MATEeMATUKH — CIIOBECHBIC, CHMBOJIMNYECKUE,
rpaguueckue, BHOCUT BKJIaJ B (POPMHUpPOBAHUE MPEACTABICHUN O poJn
MaTEeMAaTHUKHU B Pa3BUTHUU [TUBWIN3AIUHN U KYJIBTYPHI.

CornacHo ydeOHOMY IuiaHy B /—9 Kkjaccax wu3ydyaercs Y4YeOHBIH Kypc
«AnreOpa», KOTOPBIM BKIIOYAET CIEAYIOLUIME OCHOBHBIE pa3felibl COJEpKaHUS:
«Uncna W BBIUUCICHUA», «ANTeOpanyecKkue BBIPAKCHHS», «YpaBHEHUS W
HEPAaBEHCTBA», « DYHKITHI.

Ha n3yuenue yuebHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Heneno), B 9
kiacce — 102 4Jaca (3 yaca B HeZIel0).

COAEPXXAHME OBYYEHUA

7 KIIACC

Yucia 1 BbIYUCTICHUSA

Jpo6u OOBIKHOBEHHBIE W JECATUYHBIC, TIEPEXO] OT OAHOU (HOPMBI 3aMKCH
npobeit k apyrou. IloHaTne panuoOHATBPHOTO YHCHA, 3alUCh, CPAaBHEHHUE,
yHOpSIIOUMBAHUE  pallMOHAIBHBIX  4ucesl. ApudmeTudyeckue JOEUCTBUS €
palMoOHAILHBIMUA YMClIamMu. PelieHue 3agad u3 peaibHOM MPaKTUKUA Ha 4acTH, Ha
poowu.

CreneHb C HaTypallbHBIM IIOKa3aTejieM: OIpeiesieHue, Mnpeodpa3oBaHue
BBIpAKEHUN Ha OCHOBE OMpPEACIICHHS, 3aITUCh 00IbIUX uncel. [IpoleHTsl, 3anuch



MPOLIEHTOB B BUJE ApOOH M ApoOH B BUJAE MPOLEHTOB. TpH OCHOBHBIC 33aJa4M Ha
IIPOLIEHTHI, pEUICHUE 3a7a4 U3 PEaJIbHON MPAKTUKU.

[IpumeHeHne TNpPU3HAKOB JACIMMOCTH, pA3JIOKEHUE HAa  MHOXKUTEIN
HATypaJIbHBIX YHUCEIL.

PeanbHble  3aBUCHMOCTM, B TOM 4YHUClIE€ IIpsiMas M oOpaTHas
IPONOPLIUOHAIIBHOCTH.

AJiredpanyecKue BbIPaKeHUs

IIepemeHHBIE, UNCIOBOE 3HAUCHUE BBIPAKEHNUS C IEPEMEHHOM. J[oITyCTUMBIE
3HAYEHHUs NepeMeHHbIX. [IpencraBienne 3aBUCHMOCTY MEKy BEIMYMHAMU B BUJIE
(dopmyiibl. Beruucnenus no popmynnam. IIpeobpazoBanne OyKBEHHBIX BbIpaXKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuja MpeoOpa3oBaHUs CYMM U
IPOU3BE/ICHUH, IPaBUIa PACKPBITUS CKOOOK U IPUBEIEHUS OJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHN C HATYPAJIBHBIM IOKA3aTEIEM.

OpHounensl 1 MHOTOWIEHBI. CTeneHp MHOrouieHa. Clio)keHue, BBIUYUTaHHE,
YMHOXXEHHUE MHOIOWICHOB. DOpMyJbl COKpALEHHOIO YMHOXEHHs: KBaapar
CyMMBl M KBagpaT paszHoctu. Popmysia pa3sHOCTH KBaAparoB. PazmoxeHue
MHOTOYJICHOB HA MHOKUTEIH.

YpaBHeHMs M HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YpaBHEHMs, MpaBWiIa MpPeoOpa3OBaHUs YpaBHEHMS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YUCIO KOPHEW JIMHEMHOTO
YPaBHEHMS, pPEIICHUE JIMHEMHBIX ypaBHEHHU. COCTaBIEHHE YpPaBHEHUH IIO
YCJIOBHIO 3aJ1a4u. Perenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO YPaBHEHHI.

JIuneliHOe ypaBHEHHE C ABYMS IEPEMEHHBIMU U ero rpaduk. Cucrtema aByX
JVHEWHBIX YPaBHEHMM C JBYMs IEPEMEHHBIMU. PelieHue cHucTeM ypaBHEHHMU
Ccoco0OM MOACTaHOBKU. IIpumepbl pemeHuss TEKCTOBBIX 3a/ady C IMOMOIIbIO
CHUCTEM YPaBHEHUN.

DYyHKIUHA

Koopaunara Touku Ha mnpsmon. YwucioBelie npomexyTku. PaccrosHue
MEXKY ABYMSI TOYKaAMU KOOPJIMHATHOU MPSIMOM.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcumcca u opanHarta
TOYKHM Ha KOOPJAUHATHOM MockocTH. [IpumMepsl rpadukoB, 3alaHHBIX POPMYITaMH.
Urenne rpaduxoB peanbHbix 3aBucumocteil. Illonstue ¢ynkuun. I'paduk
¢ynkuuu. CoiicTBa pyHkimil. JIuneitnas ¢pynkuus, e€ rpaduk. I'paduk pyHkumum
y = [x|. I'paduueckoe perieHre JWHEWHBIX YpPaBHEHUW W CHUCTEM JIMHEHHBIX
YpaBHECHUM.

8 KJIACC

Yuciia v BbIYUCTICHUS
KBaapatHeiii kopeHb u3 uucina. [loHstue o0 HMppalMOHAIBLHOM 4YHUCIE.
JlecsiTuuHbIle MPUONMKEHUS] UppALMOHANBHBIX yrcesn. CBONCTBA apu(phMETUYECKUX



KBaJPAaTHBIX KOPHEH M MX MPUMEHEHUE K TTPEOOPA30BAHUIO YUCIIOBBIX BBIPAKECHUN
Y BBIUUCJICHUAM. J[eHCTBUTEIIBHBIE YUCIIA.

CrerneHs C 11eJIbIM MOKa3aTesieM U €€ cBolcTBa. CTaHapTHAS 3alUCh YUCTA.

AJiredOpanyecKue BbIPasKeHUsI

KBanpartHeiii TpEXWIEH, PAa3JIOKEHUE KBAJAPATHOTO TpEXUJECHA Ha
MHOKHUTEJIH.

AnreOpandeckas 1apoOb. OCHOBHOE CBOWCTBO aireOpamveckoil IpoOwu.
CrnoxeHue, BbIYMTAaHHE, YMHOXXCHHE, JICJICHHME alreOpandeckux JIpoOeil.
ParmmonanbHbie BRIpKEHUS U UX TIPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBampaTtHoe ypaBHeHHE, (QopMmysa KOpPHEH KBaJpaTHOrO ypaBHCHHS.
Teopema Buera. Penienue ypaBHEHUI, CBOASIIUXCS K JIUHEMHBIM U KBAJAPaTHBIM.
[IpocTetimme npoOHO-paIMoOHaIbLHbIEC YpaBHEHUS.

['paduyeckas uHTEpHpETAIUS YPABHEHUN C IBYMS IEPEMEHHBIMU M CUCTEM
JIMHEHHBIX ypaBHEHUW C JABYMs NEpEeMEHHbIMHU. [IpuMepbl pelieHuss CUCTEM
HEJIMHEHHBIX YPaBHEHUN C IByMs IIEPEMECHHBIMU.

Pemrenne TeKCTOBBIX 3324 aareOpandecKuM CIiocoOoM.

YHucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJTHOM NTEPEMEHHOM.

DYyHKUMHA

[lonste ¢ynkuuu. OO6nacTe oONpeneneHus W MHOXKECTBO 3HAUEHUH
¢ynkuuu. CnocoOsl 3a1anus PyHKIUH.

I'padpux Pynkuuu. YUrenne cBoicTB QyHKUMU mo e€ rpaduky. [Ipumepsl
rpa@uKkoB (QyHKIHMA, OTPAKAIOIIUX PEATIbHBIE POLECCHI.

OYHKINY, ONKUCHIBAIOIIUE TMPSIMYI0 W OOpaTHYH MPONOPLUHUOHAIIBHBIC
3aBUCUMOCTH, UX rpaduku. OyHKmu y = x2, y = x3, y = \x, y=|x|. I'paduueckoe
pellIEeHNE YPABHEHUN U CUCTEM YPABHECHU.

9 KUIIACC

YucJia 1 BbIYHCIEHUS

PannonanpHbie YKcia, UppalMoHaIbHbIE YUCia, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHbIC ApoOu. MHOXKECTBO JEUCTBUTEIBHBIX YUCEN, IEUCTBUTEIbHBIC YHCIIA
KaKk OCECKOHEUHBIE JCCATUYHBIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKY MHOKECTBOM JICMCTBUTEIBHBIX YMCEII U KOOPJIAUHATHOMN MIPSAMOU.

CpaBHeHHE JICHCTBUTEIBHBIX 4YHCEN, apupMeTHYecKue JeUCTBUSA C
JICUCTBUTEIILHBIMH YHCJIAMH.

Pa3mepsl OOBEKTOB OKPYXKAIOIIETO0 MHpPA, UIMTEIBHOCTH TMPOIIECCOB B
OKPYXaroIIeM MUpE.

[Tpubamx€HHOe  3HAUYCHHWE  BEIMYMHBL, TOYHOCTh  IPHUOIFIKCHHS.
Oxpyrnenue uncen. [Ipukuaka u oeHKa pe3yJibTaTOB BHIYUCICHUM.



YpaBHeHUs U HEPABEHCTBA

JluneriHOE ypaBHeHUE. PelieHue ypaBHEHUH, CBOASIIMXCSA K JIMHEHHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUM, CBOIAIINXCA K KBAJPATHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepsl pemeHuss ypaBHEHUN TPETbeW M 4ETBEPTOU
CTEIIEHEN PAa3JI0)KEHNEM HA MHOXKHUTEIIH.

Pemmenne apoOHO-palimoHaNbHBIX ypaBHEHMI. PelieHne TEKCTOBBIX 3ajad
anre0pandecKuM METOIOM.

VYpaBHeHUEe C IByMs MEPEeMEHHBIMU U ero rpaduk. Pemienue cucteM IByx
JMHEWHBIX YPAaBHEHHI C JByMs MEPEMEHHBIMU. Perienue cucrem AByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JMHEWHOE, a JIpyroe — BTOpoil cremeHu. ['paduyeckas
UHTEpIIpETalns CUCTEMBI YPAaBHEHUN C IBYMsI [IEPEMEHHBIMH.

Pemennie TEKCTOBBIX 3a7a4 aareOpanyeckKum CrocoOOM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IEpeMEHHOW. Pemenwne cucrem
JUHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HEpaBEeHCTBA.
I'paduueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

DYyHKUNHA

KBagparnunas ¢ynkuus, e€ rpaguk u corictsa. [lapabona, koopauHaThI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHH MApa0OJIbI.

I'padukn gyrxumit: y = kx, y = kx + b, y = k/x, y =x3,y =Vx, y = [x| , 1 ux
CBOMCTBA.

YucoBbIe MOCIE10BATEIbHOCTH U IIPOIPecCuH

[ToHsiTHE YMCIOBOM MOCIIENOBATENBHOCTH. 3aJaHUE MOCIEA0BATEIBHOCTH
peKyppeHTHO# dhopmyIioii u popmyIoit N-ro uieHa.

Apudmernueckass U reomerpuueckas nporpeccuu. @opmyibl N-ro ujieHa
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCHid, CyMMbI TIEPBBIX N UJICHOB.

N300pakenne wieHOB apu(METUYECKOW M TeOMETPUUYECKOW MPOrpecCHit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIOHECHIHAIBHBIM POCT.
CIioXxHbI€ TPOLICHTHI.

IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI

YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O

OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBLIE PE3YJIBTATDBI

JInuyHoOCTHBIE Ppe3yabTaTbl OCBOCHUS TMPOTPaMMbl y4eOHOTO Kypca
«Anredpa» XxapakTepu3yIOTCS:

1) maTpuOTHYECKOE BOCIIMTAHME:

MPOSIBJICHUEM HMHTEPECA K MPOLLIOMY W  HACTOSIIEMY POCCHUHCKOU
MaTEeMaTHKH, IICHHOCTHBIM  OTHOIICHWEM K  JOCTIKEHUSM  POCCHHUCKHX



MAaTEMaTUKOB M POCCHUMCKOM MAaTEMaTUYECKOW IIKOJIbI, K HMCIOJBb30BAHUIO 3THUX
JOCTUKEHUM B IPYIUX HayKax U MNPUKIAAHBIX chepax;

2) rpaIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IPAKJaHWHA U PEaTTU3aLMK €TI0
mpaB, IMPEACTAaBICHHEM O MaTeMaTHYeCKUX OCHOBaX (yHKIIMOHHPOBAHHS
Pa3IMYHBIX CTPYKTYp, SBJICHUMN, NPOLEAYp TPa)XIAHCKOTo OO0IIecTBa (HarpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K OOCYXKICHHUIO STHYECKUX MPOOJIEM, CBA3aHHbBIX
C MpPaKTUYECKUM NPUMEHEHUEM JOCTWKEHUH HAayKH, OCO3HAaHHEM Ba)XXHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACATEIBHOCTH YYEHOTIO;

3) Tpya10BO€ BOCIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYaCTHE€ B PpEUICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HANpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTUYECKOTO
o0pa3oBaHMsI HAa MPOTSHKEHMHM BCEHM JKU3HU MJI YCHEIIHOM NpodeccHOHaIbHOM
NEATEIbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM MHIMBUIyaIbHOW TPAEKTOPUHU 00PA30BaHUS U )KM3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYECKOe BOCIIMTAHHE:

CIIOCOOHOCTBIO K AMOIIMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHUSATHIO
MaTeMaTUYECKUX OOBEKTOB, 3aJay, PEIIEHUM, PacCyKIEHUH, YMEHHUIO BHJIEThH
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 O3HAHMS:

OpUEHTalUuel B JACATENIbHOCTH HAa COBPEMEHHYI) CHUCTEMY HAyUYHBIX
MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOABI U
oOlecTBa, MOHMMAHMEM MATeMAaTHYECKOW HAyKM Kak cdepbl 4YeloBeueCKOon
NEeSATEIbHOCTH, TANOB €€ pa3BUTUS W 3HAYMMOCTHU JJIA PA3BUTHUS LMBUIIU3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKW U MAaTEeMaTHYE€CKOW KyJIbTYpOHl Kak CpelCTBOM
NO3HAHUS MHpPA, OBJIAJIEHUEM IMPOCTEUIIMMH HABBIKAMHU HCCIEN0BATEIBCKON
NESTENIbHOCTH;

6) ¢usuueckoe BocnuTaHWe, (OPMUPOBAHHE KYJLTYPbI 310POBbS W
3MOLMOHAJIBHOIO 0J1arONOJyYHUs:

TOTOBHOCTBIO INMPUMEHATh MaT€MATHYECKHE 3HAHUS B HHTEpPECaX CBOETO
3I0pOBbS, BEIEHUS  370pOBOro  oOpa3a  KU3HM  (3I0pOBOE  IUTaHHE,
COQIaHCUPOBAHHBIM pEXUM 3aHATUH M OTAbIXa, peryisipHas (¢usndeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pedaeKcuH, MPU3HAHHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4ejaoBeKa;

7) IKOJIOTHYECKO€E BOCIIMTAHME:

OpUEHTalMel Ha MPUMEHEHHE MAaTEMAaTUYECKUX 3HAHUH JUIsl pellleHus 3aau
B 00JIACTM COXPaHHOCTH OKpY>KaroIIell cpeapl, IMJIAHUPOBAHMS TMOCTYNKOB U
OLICHKM WX BO3MOXHBIX MOCIEACTBUN JI OKPY)KAIOIIEH Cpebl, OCO3HAHUEM
rJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IMyTel X peleHus;



8) aganTanus K U3MEHSIOIMMCS YCJIOBUAM COIUATBHON M MPUPOTHOM
cpenbl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCIOBHUSIX HEOMNPEIEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JAeSTEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTUX JIOACH, MpuoOperaTh B COBMECTHOM JAESITEIIbHOCTH
HOBBIC 3HAHUS, HABBIKY U KOMIIETEHIIUU U3 OIbITa IPYTHUX;

HEOOXOAUMOCThIO B (OPMHPOBAHWM HOBBIX 3HAHUH, B TOM YHCIE
(GopMyIupOBaTh UJIEU, TOHATHUSA, TUTIOTE3bI 00 0OBEKTAaX U SBJICHUSAX, B TOM YHCTIC
paHee HEU3BECTHBIX, OCO3HaBaThb JCPUIUTHl COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, MNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh CTPECCOBYID CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI3OB, TPEOYIOIIMNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMBbIE pEelIeHUs] W JCHCTBUA, (POPMYIMpPOBATh U OLEHUBATh PUCKH U
HOCEeACTBUS, (POPMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATHI
ITo3naBaTe/bHBbIE YHHBepcaJIbHbIe Y4eOHbIE 1eiCTBHSA
ba3oBble jJornyeckue 1eicTBUA:

® BBUIBIATH M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKU
MaTEeMaTHUYECKUX OOBEKTOB, MOHSATHI, OTHOIICHUN MEXAY TOHSITHSIMH,
(opMyIMpOBaTh OMpEEICHUSI MOHITHI, yCTaHABIMBATh CYLIECTBEHHBIN
MPU3HAK KJIacCU(pUKALMK, OCHOBaHUS i OOOOIIEHHS U CpaBHEHUS,
KPUTEPUHU POBOIMMOTO aHAIN3a;

e BOCIpUHUMATh,  (opmymupoBaTh U  MPeoOpPa3OBHIBATH
CYXKICHMSI: YTBEPAUTEIbHbIE U OTPUILIATEIbHbIC, €AUHUYHBIC, YaCTHBIE U
o01ue, yCiIoOBHBIC,

® BBUIBIIATh MAaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSA3U U
npoTuBOpeurss B (akTax, MAHHBIX, HAOITIOACHHUSX W YTBEPKICHUSX,
npeajiaraTh ~ KpUTEpUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUH;

e JenaTh BBIBOJABI C  HCIOJB30BAaHHMEM 3aKOHOB  JIOTHMKH,
JNEAYKTUBHBIX W WHAYKTHUBHBIX YMO3aKIIOUCHUN, yMO3AKIIOYEHUN TIO
aHAJIOTUH;

e pa30upaTh JOKa3aTeIbCTBA MATEMATHUYECKUX YTBEPKIACHUI
(OpsiMble © OT MPOTHUBHOTO), MPOBOJUTH CAMOCTOSATEIBHO HECIIOXKHbBIC
JI0Ka3aTeNIbCTBA MaTeMaTH4eCKUX (PaKTOB, BHICTpaMBaTh apryMEHTAlIUIO,
NPUBOJUTH TPHUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyKaeHus;

e BBIOMpATH CMOCOO pemieHusT y4yeOHOUW 3amayu  (CpaBHUBATH
HECKOJIbKO BAapUMaHTOB pEIICHUs, BbIOMpaTh HauOosiee MOAXOIALINA C
Y4ETOM CaMOCTOSITENIBHO BBIICIIEHHBIX KPUTEPUEB).
ba3oBble ncciiegoBare/bCKue JeiMCTBUSA:



®  JCMOJBb30BaTh BOIPOCHI KaK HCCIEAOBATEIbCKUN HHCTPYMEHT
no3HaHusA, (HOPMYJIUPOBATh BOMPOCH], (UKCUPYIOIIUE MPOTUBOPEUHE,
npo0ieMy, CaMOCTOATENbHO YCTaHaBIMBATh HCKOMOE U  JIaHHOE,
dbopMHpOBATH TUNOTE3Y, APTYMEHTUPOBATH CBOIO TO3UIUIO, MHEHUE;

® TPOBOAUTH IO CaMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY
HECJIOKHBIN JKCIIEPUMEHT, HEOOIBIIIOE MCCIEIOBAHUE MO yCTaHOBJICHHUIO
O0COOEHHOCTEM MaTeMaTHu4ecKoro OObEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOO0M;

®  CaMOCTOSITENIbHO (OpMYyIHpPOBaTh OOOOIIEHHS U BBIBOJBI IO
pe3yibTaTaM TPOBEIEHHOTO HAONIOACHUS, HCCIENIOBaHUsA, OIICHUBAThH
JOCTOBEPHOCTH MOTYYCHHBIX PE3yIbTATOB, BEIBOJIOB U 00OOIICHMIA;

® IPOrHO3MPOBATh BO3MOYKHOE pa3BUTHE IMpoliecca, a TaKkKe
BBIJIBUTATH MPEIIOJIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pab6ora ¢ undpopmanmeii:

® BBUIBISITH HEJAOCTATOYHOCTH U HM30BITOYHOCTH HH(pOPMAIUH,
JTaHHBIX, HEOOXOUMBIX JIJISl PEUICHHUS 3a/1a4H;

®  BHIOMPATH, aHaJM3UPOBATh, CUCTEMaTU3UPOBATh u
WHTEPIIPETHPOBATh  MHGOPMAIIMIO  pPa3NIUYHBIX  BUAOB U (opm
IIPEJICTaBICHHUS,

e BpIOMpaTh  GOpMYy  MpEACTaBIEHUS  UHPOPMALUU |
WUTIOCTPUPOBATh peIllaeMble 3aJlayd CXEMaMH, JuarpaMmMamMu, HWHOU
rpaduKoil 1 UX KOMOMHAIIUSAMY,

® OIlICHWBaTh HAA&KHOCTH HMHPOPMALMKM TO  KPUTEPHSM,
MPEJIOKEHHBIM YUUTENEM WIH C(HOPMYTHUPOBAHHBIM CAMOCTOSTENHHO.
KoMMyHuKaTHBHBIC YHHMBEpPCaJIbHbIC y4eOHbIE JeHCTBUS:

®  BOCIPUHUMATH U (GOPMYIHPOBATH CYXKJICHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJISIMU OOIIEHHUS, ICHO, TOYHO, TPaMOTHO BbIpa)aTh CBOIO
TOYKY 3PEHHUS B YCTHBIX M NMHCHbMEHHBIX TEKCTaxX, /1aBaTh MOSICHEHUS IO
XOJly peleHus 3a/1a4yi, KOMMEHTUPOBATH MOJYUYEHHBIN pe3yJIbTaT;

e B xole oOOCyXIeHus 3aJaBaTb BOIPOCHI TIO CYIIECTBY
00CyK1aeMoil TeMbl, MPOOJIEMBI, pelllaeMON 3a/1auu, BbICKA3bIBATh WJICH,
HAIICJICHHbIE Ha TIOMCK pEIIEHUs, COIMOCTABIATH CBOM CYXICHHUS C
CYKICHUSIMH JPYTHX YYaCTHHUKOB AHANIOTa, OOHAPYKMBATh Pa3IW4YUe U
CXOJICTBO MO3UIIMHA, B KOPPEKTHON (popme GopMynupoBaTh pa3HOriIacus,
CBOM BO3PAXKCHHSI;

® TIPEACTABISATH PE3YJIbTAThl PEIICHHS 3a/layd, DKCIICPUMEHTA,
UCCJICOBAHMs,  TMPOEKTa,  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHSI C yUETOM 3a/1ay MPE3eHTAMU U OCOOEHHOCTEN ay TuTOPHH;



® T[IOHMMAaThb W UCIOJIB30BATh MPEUMYIIECTBA KOMAHJIHOW U
WHIMBUAYaJIbHOW pa0OThl TIPU pPEIICHWH Y4YeOHBIX MaTeMaTHYECKHUX
3a7a4;

® [PUHUMATH I1I€JIb COBMECTHON JESITEIbHOCTH, IUIAHUPOBATh
OpraHM3allil0 COBMECTHOM paboThl, pachpenensTh BUIbI padoT,
JIOTOBApPUBATHCSA, OOCYXKIATh MPOIECC U Pe3yabTaT padOThl, 0000mAThH
MHEHMS HECKOJIbKUX JTIOJICH;

® yYacTBOBaTh B TPYNIOBBIX ¢Gopmax padboThl (00CYXKICHHS,
00MEH MHEHUSMH, MO3TOBBIE IITYPMBI U IPYTHE), BBIIOJHATH CBOIO YacTh
PabOThI M KOOPIMHUPOBATH CBOU JICUCTBUSA C APYTUMHU YICHAMU KOMaH/IbI,
OIICHMBAaTh KAa4eCTBO CBOETO BKJIaJa B OOMIMA MPOAYKT IO KPUTEPHSIM,
c(hopMyITMPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE eiiCTBUSA
Camoopranuzanus:

®  CaMOCTOSITEJIbHO COCTaBJIAThH IJIaH, AJITOPUTM PEIICHUS 3a/1aun
(MM ero 4acth), BBIOMpPATh CIIOCOO PEIICHUS C YUETOM HMMEIOIIHNXCS
pecypcoB M  COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUpPOBaTbh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C yUéTOM HOBOM MH(pOpPMAITUH.
CaMOKOHTPOJIb, IMOLMOHAJIbHBI NHTEJUIEKT:

®  BIaJCTh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIA MpoIecca u
pe3ysibTaTa peuieHuss MaTeMaTHYECKOM 3a/1a4H;

® TpeABUACTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HMKHYTh IIpH
pEllIeHUH 3a/1a4yi, BHOCUTh KOPPEKTUBBI B ACATEIHLHOCTh HA OCHOBE HOBBIX
00CTOSATENBCTB, HAWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

L OLICHUBATH COOTBCTCTBHUC pe3yiibTaTra ACATCIIBHOCTU
MMOCTaBJICHHOMN eI U yCIIOBUAM, OOBSICHATH INPHUYXHBI JOCTUKCHUA WA
HEOOCTHUKCHU neiau, HaXOoOguThb OIHI/I6Ky, JaBaTb OLCHKY

MpUOOPETEHHOMY OIBITY.
HHPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 KJjacce OOyYaIOMIMICS TMOMYYUT CIEAYIOIIHE
MPEIMETHBIE PE3YIIbTATHI:

Yucsa ¥ BbIYHCIEHUS

BrimonHATh, coueTasi yCTHbIE W MHChbMEHHBIE MPUEMBI, apr(PMETHICCKUE
JEHUCTBUS C pallMOHAIBHBIMU YUCIIAMHU.

HaxoauTh 3HaueHUsI YUCIOBBIX BBIPpAXEHUN, MPUMEHATH Pa3HOOOpa3HbIC
CrocoObl U MPUEMBI BBIUYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACPKAIIUX
O0OBIKHOBEHHBIE U JIECATUYHBIC JTPOOHU.



[TepexonuTh OT OJHON (QOPMBI 3aMKCH YKCEN K Apyroi (mpeodpazoBhIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [ECATUYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBATh U YHOPAIOYMBATH PALIMOHAIBHBIEC YHCIIA.

OKpyrisaTh yucia.

BBINONHAT NPUKUAKY M OLEHKY pE3yJbTaTa BBIYUCICHUN, OLICHKY
3HAYECHHWM YHCJIOBBIX BBIPAXKCHHUU. BBITOTHAT NEUCTBUSA CO CTEIEHSMHU C
HAaTypaJIbHBIMU ITOKA3aTEISIMHU.

[IpyuMeHATP NpPU3HAKK  JEIUMOCTH, PA3JIOKEHHE HA  MHOYKUTEIU
HATypaJIbHBIX YUCET.

Pemate npakTUKO-OpPUEHTUPOBAHHBIE 3aJa4yd, CBSA3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIWYMH, MPOLIEHTAMH, WHTEPIPETUPOBATH
pe3yJIbTAThl PEUICHUS 3a4a4 C YyYETOM OTPAaHMYECHUH, CBSA3AHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.

AJiredpanyecKue BbIPaKeHHUS

Hcnonp3oBaTh anredpanyecKyr0 TEPMHUHOIOTHIO U CUMBOJIMKY, IPUMEHSTh
e€ B Ipoliecce OCBOEHUSI yUeOHOro MaTepuaa.

Haxoauth 3HaueHUs OyKBEHHBIX BBIPDAKEHUN INpHU 3aJaHHBIX 3HAYEHMSIX
[IEPEMEHHBIX.

BemonusaTe  npeoOpa3oBaHMsl  LIEJIOTO  BBIPAXKEHHUS B MHOTOYJIEH
IPUBEJICHUEM MOJOOHBIX ClIaraéMblIX, PACKPBHITUEM CKOOOK.

BBINONHAT YMHOKEHHME OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOT'OWIEH, MPUMEHATH (POPMYJIbI KBaJipaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcCyHIECTBIATh PA3JIOKEHUE MHOTOYIEHOB HAa MHOXKHTENINA C IOMOLIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXWTENSA, TPYNIUPOBKU  CJIAraeéMbIX,
npUMEHEHUs1 (GOPMYJI COKPALIEHHOTO YMHOXKEHUSI.

[TpumensTh peoOpazoBaHUsl MHOTOWICHOB Ul PELIEHUS Pa3IMyHBIX 3a/1a4
U3 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEaJIbHON ITPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypPaJIbHBIMU IOKA3aTEISIMU IS
npeoOpa3oBaHUs BHIPAKCHUI.

YpaBHeHMs M HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHUS C OJHOW NEPEMEHHOM, NMPUMEHSS NpaBUia
Nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PABHOCUIILHOMY eMy. IIpoBepsTh, sBiseTcs
JIM YUCJIO KOPHEM YPaBHEHUS.

[IpumensaTh rpaduueckue METOJbl MPU PEIICHUH JTUHEHHBIX ypaBHEHUH U
UX CUCTEM.

[TonOupaTe npuMepbl MHap 4YHUCEN, SABJIAIONIMXCS PEUICHUEM JIMHEHMHOIO
YPaBHEHMS C ABYMs IIEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JHMHEWHOTO YpaBHEHUS C
IBYMsI TEPEMEHHBIMH, MOJIb3YsACh TpaduKOM, MPUBOJIUTH TNPUMEPHI PEIICHUS
YpaBHEHU.



Pemats cructembl AByX JIMHEHMHBIX YPaBHEHMM C JABYMS IEPEMEHHBIMHU, B
TOM YHCJIe TpaUIECKU.

CocTaBiATh W pelaTrh JIMHEWHOE YpPaBHEHHME WIIM CHUCTEMY JIMHEHHBIX
YPaBHEHUN TI0 YCJIOBHUIO 3a/Jaud, WHTEPHPETHPOBAaTH B COOTBETCTBUH C
KOHTEKCTOM 33/1a4¥ TIOJly4YECHHBIN PE3yJIbTaT.

DYyHKUMHU

N300paxaTh Ha KOOpAMHATHOM TPAMON TOYKH, COOTBETCTBYIOIIHUE
3alaHHBIM KOOpAMHATaM, Jy4Yd, OTPE3KH, HHTEPBAJIBI, 3alMCBIBATH YHCIIOBBIE
MIPOMEKYTKH Ha aareOpandeckoMm si3bIKe.

OtMeyaTh B KOOPJIMHATHOM IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpJWHATaM,
CTpOUTh rpaduku TMHENHBIX QyHKIHUNA. CTpouTh rpaduk GyHKUUU Y = [X|.

OnuceiBaTh € TOMOLIBIO (PYHKUMNA H3BECTHBIE 3aBUCHUMOCTU MEXKIY
BEJIINYMHAMU: CKOPOCTb, BpEMs, PACCTOSIHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
MIPOU3BOAUTEIBHOCTD, BpEMs, 00BEM PabOTHI.

Haxonuthb 3HaueHne QyHKIHMH 10 3HAYCHUIO €€ apryMEeHTa.

[Tonumate rpaduueckuii crnoco0 MpencTaBIeHUs W aHAIW3a MHPOpPMALUH,
M3BJIEKATh U MHTEPIIPETUPOBATh MH(OPMALMIO U3 TPaUKOB peabHbIX MPOLECCOB
Y 3aBUCUMOCTEH.

K xonHiy oOyueHuss B 8 kiacce oOydarolIMMCS MOJYYHUT CIEAYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yuciia 1 BbIYUCICHUA

Hcnonp30BaTh HaYalbHBIEC MPEICTABICHUS O MHOXECTBE JECHCTBUTEIIBHBIX
qyuceN JUIsl CPAaBHEHMSI, OKPYTJICHUSI U BBIYUCIECHUIN, N300pa)kaTh JACHCTBUTEIbHbBIC
YHUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSAMOU.

[IpuMeHsATh TOHATHE apU(PMETHUECKOrO0 KBAJPATHOIO KOPHS, HAXOAMTH
KBaJpaTHbIE KOPHH, WCIOIb3YS NPU HEOOXOAUMOCTH KaIbKYJSTOP, BBIMOJIHATH
npeoOpa3oBaHusl BBIPAKEHUHM, COJEP)KAUIMX KBAJpaTHbIE KOPHHU, HCIOJIb3Ys
CBOMCTBA KOPHEM.

Hcnonp3oBath 3anucu OOJIBIIUX M MaJIbIX YUCEN C TOMOIIBIO AECSITUYHBIX
npoOeii u creneHelt uucna 10.

AJiredpanyecKue BbIPaKeHHUs

[IpyMeHATP TOHATHME CTENEHH C LENbIM ITOKA3aTeJIeM, BBINOJHATh
npeoOpa3oBaHUs BEIPAKEHUH, COAEPIKAILMX CTEIIEHH C LIETIbIM MTOKA3aTeIeM.

BBINONMHATE TOXKAECTBEHHBIE MPeoOpa30BaHUSl PALMOHAIBHBIX BBIPAKEHUH
Ha OCHOBE MPaBUJI IEHCTBUI HaJl MHOTOUJICHAMH U alreOpandecKuMu Ipo0siMu.

PackitagpiBaTh KBaIpaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[TpumensTh mpeoOpa3oBaHUs BBIPAXKEHUM JUIsl PEIICHUs PA3IUYHBIX 33734
13 MaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemars nMHENHBIE, KBaAPATHBIE YPABHEHUS U PALMOHAJIBHBIC YPAaBHEHUS,
CBOJSILMECS K HUM, CHCTEMBI IByX YPABHEHHM C IBYMs IEPEMEHHBIMU.



[IpoBOAUTE MPOCTEUIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPABHEHHM, B
TOM YHCJIE C IPUMEHEHHEM TpapruecKuX MpeAcTaBiIeHU (yCTaHABIMBATh, UMEET
J YpaBHEHUE WJIM CHCTEMA YPAaBHEHUW DPELICHUS, €CIU HMEET, TO CKOJBbKO, U
npouee).

ITepexoauTh OT ClIOBECHON (POPMYJIHUPOBKH 3a7adyM K €€ anreOpandeckoi
MOJEIA C TIOMOIIBK) COCTaBJICHUS YPaBHEHUS WIM CHUCTEMBl YPaBHEHHI,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJIYYEHHBIN pe3ybTarT.

[IpuMeHsITh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsI CPaBHEHUS, OICHKH,

pelIaTh JIMHENHBIE HEPABEHCTBA C OJIHOW MEPEMEHHOW M UX CHUCTEMBI, 1aBaTh

rpadU4ecKyl0 MJUTIOCTPALIMI0O MHOXKECTBA PEIICHU HEpaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DYyHKUMHA

[loHrMaTh U UCMOIB30BaTh (QYHKIIMOHAIBHBIC MOHATHUS U S3BIK (TEPMUHBI,
CUMBOJIMUECKUE O003HAYECHUS), ONPENECATh 3HAYCHUE (PYHKIHMHU IO 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpauKy.

Ctpouts rpauku 31eMeHTapHbIX GYHKINUNA BUJA:

y=kix,y=x2,y=x3,y =X,y = VX, ONHCHIBATH CBOMCTBA UHCIOBON
dbyHkIMu 1o €€ rpaduxy.

K koHiy oOyuenuss B 9 kiiacce oOydYarolIUNCS TMOTYYHUT CIEAYIONINE
PEAMETHBIE PE3YIbTATHI:

Yuciaa 1 BbIYUCICHUA

CpaBHUBaTh M YNOPAJIOYMBATH PALMOHAIBHBIE U UPPALMOHAJIbHBIE YUCTIA.

BoimonasaTe  apudmeTndeckue ACHCTBUS C paIllMOHAIBHBIMU YHCIIAMH,
codeTass YCTHbIE W TIUCbMEHHbIE MPHUEMBI, BBINOJIHATh BBIYUCICHUS C
UPpALMOHATIBHBIMU YUCIIaAMHU.

HaxoauTe 3HadyeHHWsT CTENEHEW C NEJIbIMU IIOKa3aTesIMU W KOPHEW,
BBIYUCIISITh 3HAYEHUS] YUCIIOBBIX BBIPAKECHHUIA.

OKpyIJIsITh  IEUCTBUTENBHBIC YHCIIA, BBIMOJHITh MPUKUAKY pe3yJsibTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pewmiath nuHENHbIE W KBaJpaTHbIE YPAaBHEHUS, YPABHEHUS, CBOMSIIMECS K
HUM, TIPOCTEHIITINE NPOOHO-PAIIMOHATIEHBIE YPABHECHHUS.

Pemiath cucTeMbl JIBYX JIMHEHHBIX YpPaBHEHHH C JIBYMsI MEPEMEHHBIMU U
CHUCTEMBI JIBYX YpaBHEHUM, B KOTOPBIX OJTHO YPaBHEHHUE HE SBIISCTCS TUHECHHBIM.

Pemiath TekCTOBBIE 3aaud aNreOpanvyecKMM CIIOCOOOM C  TOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPaBHEHUM C IBYMs IEPEMEHHBIMU.

IIpoBoauTh mpoOCTENIINE UCCIIEIOBAHYs YPABHEHNUNM U CUCTEM YPAaBHEHUM, B
TOM YHCJI€ ¢ IPUMEHEHUEM TpauiecKuX MpeAcTaBieHu (yCTaHABIUBATh, UMEET
1 ypaBHEHUE WJIM CHUCTEMA ypaBHEHUW PEUICHMS, €CIM UMEET, TO CKOJbKO, W
rnpoyee).



PemaTe JMHEWHbIE HEPAaBEHCTBA, KBAJpPAaTHHIE HEPABEHCTBA, M300pakaTh
pEllIeHNEe HEPAaBEHCTB Ha YMCIIOBOM IMPSMOM, 3alMCHIBATh PEUIEHHE C MTOMOIIBIO
CHUMBOJIOB.

Pemarp cucTeMbl JIMHEHHBIX HEPaBEHCTB, CHCTEMbl HEPAaBEHCTB,
BKJIIOYAIOLIME KBAJpPAaTHOE HEPABEHCTBO, H300pa)xkaThb pELIEHHE CHUCTEMBI
HEPaBEHCTB HA YHCIIOBOW IPSIMOM, 3aIIUCHIBATH PEILICHUE C IIOMOIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PEILICHUH PA3IMYHBIX 3a/1a4.

DYyHKUHMHU

Pacno3naBath (yHKIIMU W3y4eHHBIX BHUAOB. [loKa3biBaTh cXxeMaTH4YeCKU
pacIioioKeHUe Ha KOOPAMHATHOM IJIOCKOCTH rpadukoB GyHkiuil Buga: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = \x, y = |x|, B 3aBrcuMOCTH OT
3HAYECHUN KOA(PPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIMIA.

CrpouTth U M300pakaTh CXeMaTHYECKU rpauKH KBaAPATUYHBIX (DYHKIIHMA,
OINUCHIBATh CBOMCTBA KBAaIpaTUUHBIX (QYHKIUI 10 UX rpadukam.

Pacnio3HaBaTh KBaJpaTHUHYIO (PYHKLIHIO IO (OopMyJie, IPUBOIUTH IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON XKU3HU, (PU3UKU, TEOMETPUU.

YucsioBbIe MOCJI€10BATEJIHbHOCTH U MPOTPecCHM

Pacnio3HaBaTh apuQMETHUYECKYI0D U TEOMETPUYECKYI0 MPOrPECCHH MpHU
pa3HBIX CrocoOax 3aJaHusl.

BBINIONHATS  BBIYMCIEHUS C  HCIOJIB30BAHMEM (POpPMYyJI N-ro ujeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIEHOB.

N300paxaTh YJI€Hbl MOCIEIOBATEIBHOCTH TOYKAMU Ha KOOPJIMHATHOU
IUIOCKOCTH.

Pematp 3a1aumn, CBA3aHHBIE C YUCIIOBBIMU IIOCIIEI0BATEIBLHOCTSIMU, B TOM
quCclie 337a4d U3 peaNbHOM JKU3HM (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, IU(PPOBBIX
TEXHOJIOTUI).
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KUIIACC

KoauyecTBo yacoB 3J'[eKTp0HHLIe
No HaumeHoBaHue pa3iesioB M TeM B Kontp IpakTu (uudgposbie)
n/n MPOrpamMMbl cer OJIbHbIE YyecKHe oOpa3zoBarTe/ibHbIE
padoThI padoThI pecypcsl
1 Yucna u BBIYHCJIEHHS. o5 1 0 bubnuorexka 1IOK
PanyonanbHble ynciaa https://m.edso0.ru/7f415b90
2 AnrebpanuecKue BRIPaKSHHUS 27 1 0 https:// mBeﬁiigg(r)Eﬁﬁlgbogg
Bubmunorexa 1HOK
3 YpaBHEHNs H HEPABEHCTBA 20 1 0 https://m.edsoo.ru/7f4llélb90
Bubmunorexa 1HOK
4 Koopaunarst n rpaguin. @ymKinn 24 1 0 https://m.edsoo.ru/7f4llélb90
Bubmunorexa 1HOK
5 ITosTopene u 06o6mene 6 1 0 https://m.edsoo.ru/7f411é1b90
OBILIEE KOJIMYECTBO YACOB TIIO 102 5 0

[TPOIT'PAMME
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8 KJIACC
KoauyecTBo yacoB 3J'[eKTp0HHLIe
Ne HaumeHoBaHuMe  pa3lejioB M TeM Kontp Ipakru | (uudposbie)
n/n nporpaMmmbl Bcero OJIbHbIE YyecKHne o0pa3oBaTe/ibHbIE
padoTbI padoTbI pecypcbl
Uucna u Beluucienus. KpagpaTtHeie Bubmiorexa
1 ) 15 0 0 HOK
KOpHH https://m.edsoo.ru/7f417af8
Yucna u BeruncieHus. CTeneHp ¢ Bubmiorexa
2 ’ 7 0 0 HOK
LICJIBIM HOKasaTeNeM https://m.edsoo.ru/7f417af8
Bubmnoreka
AnrebOpanueckue BBIPaKCHMUSI.
3 KBaagpatusiii TpéxwieH 5 1 0 LOK
Ap B https://m.edsoo.ru/7f417af8
Bubnmoreka
AnrebOpanueckue BBIPaKCHMUSI.
4 AnreGpanueckas 1po0Ob 15 1 0 LOK
p Ap https://m.edsoo.ru/7f417af8
VYpaBHEeHUA U HEpaBEHCTBA bubmotexa
5 K ) 15 1 0 LHOK
Ba/IpATHRIC ypPaBHCHIA https://m.edsoo.ru/7f417af8
VYpaBHeHU " HEpaBEeHCTBa Bubmuorexa
6 P . p ' 13 0 0 LIOK
MCTEMBI ypaBHCHIN https://m.edsoo.ru/7f417af8
VYpaBHeHU " HEpaBEeHCTBa Bubmuorexa
Ty P p ' 12 1 0 LIOK
CpaBCHCTBA https://m.edsoo.ru/7f417af8
Bbubmmoreka
8 OyHkuu. OCHOBHBIE OHATHS 5 0 0 [HOK
https://m.edsoo.ru/7f417af8




17

bubnuorexa
9 Oynkuuu. YucnoBsie GyHKIHHA 9 0 0 LHOK
https://m.edsoo.ru/7f417af8
bubnuoreka
10 [ToBTOpEeHME M 0000IICHNE 6 1 0 HOK
https://m.edsoo.ru/7f417af8

OBIIEE KOJJIMYECTBO YACOB IIO 102 5 0
[NPOIT'PAMME
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9 KUJIACC
KoumnuectBo yacos DJIEKTPOHHBIE
HanmeHoBaHMe  pa3iesioB H  TeM (uudposbie)
Ne /i S Beero KOﬁHTpOJILHbIe l'[pﬁaRanecmle 06pazoBaTeTbHbIe
pa6oThI pa6oThI pecypeI
1 Uucna u BpruucieHus. JleHCTBUTENbHBIC 9 0 0 bubmuorexa 1IOK
qyucia https://m.edso0.ru/7f419d08
5 YpaBHEHUS Y HEPABEHCTBA. Y paBHEHUS C 14 1 0 bu6mmorexa 1IOK
OJIHOM IIEPEMEHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHenuss U HepaBeHCTBA. CHCTEMBI 14 1 0 bubmmnoreka LIOK
YpaBHEHUH https://m.edso0.ru/7f419d08
4 YpaBHeHus u HepaBeHcTBA. HepaBeHcTBa 16 1 0 https: //mljagggg?lfﬁﬁl&%g
bubmnoreka 1HOK
5 | DymKuuM 16 1 0 https://m.eds00.ru/7f419d08
K
6 | UncmoBble Mocie10BaTeIbHOCTH 15 1 0 https:/ /m?gggg.(r)lf;ﬁlgdow
7 [ToBTOpeHue, 00001IeHHE, 18 1 0 bu6mmorexa 1IOK
crucTeMaTu3alus 3HaHUI https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 6 0
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

Anrebpa, 7 kmacc/I'.B. lopodees, C. b. CyBoposa, E. A.bynumoBuu u
npyrue, MzparensctBo "[IpocBemenue”

Anrebpa, 8 kmacc/ I'.B. Hopodees, C. b. CyBopoBa, E. A.bynumoBud u
npyrue, U3natensctBo "l[Ipocsenienue”

Anrebpa, 9 knacc/. I'.B. lopodees, C. b. CyBoposa, E. A.bynumoBudy  u
npyrue, W3parensctBo "[IpocBemenue"

METOANYECKUE MATEPHUAJIBI 1JISA YYUTEJISA

Anrebpa, nunaktuyeckue mMarepuansl 7 knacc/ TkaueBa M. B., @engoposa
H. E. u npyrue, Axuumonepnoe oOmectBo "U3nartensctBo "[Ipocsemenne”

Anrebpa, numaktuyeckue Marepuaisl 8 kinacc/ Tkauea M. B., denoposa
H. E. u npyrue, Axunuonepnoe obmectBo "U3narensctBo "[IpocBemenne”

Anrebpa, nunaktuueckue Marepuaisl 9 kinace/ Tkauea M. B., denoposa
H. E. u npyrue, Axunuonepnoe obmectBo "U3narensctBo "[IpocBemenne”

Anrebpa, nuaaktuyeckue matepuanbl 7 kinacc/ 3BaBuy JI. U., Kysnernona

JI. B., CyBopoBa C. b., AKnmonepHoe o6mecTBo "M3maTenbcTBO
"[IpoceemieHue"

Anrebpa, nunaktuueckue Marepuaisl 8 kiacc/ JKoxos B. U., Makapsiues
IO. H., Munmioxk H. T, AxknuoHepHoe o06mecTBo "M3marenbeTBO
"[IpocBemienue"

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBblI U PECYPCbI
CETU UHTEPHET
bubmunoreka L{OK https://m.edsoo.ru/7f415b90
bubmuoreka IIOK https://m.edsoo.ru/7f417af8
bubmuotexa IIOK https://m.edsoo.ru/7f419d08
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