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IMMOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIsSETCS OJHHUM U3 OIOPHBIX KYypCOB OCHOBHOTO OOIIETo
oOpa3oBaHMs: OHAa 00ECIIEUNBAET U3YUEHHUE APYTUX NUCLUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTAPHOTO IHUKIOB, €€ OCBOCHHE HEOOXOAMMO MJis
POJOJKEHN 00pa30BaHus U B MOBCEIHEBHOM >kM3HU. PazBuTHe y o0yvaromumxcs
HAy4YHBIX MPEJICTABICHUNA O TMPOUCXOKACHUM M CYHUIHOCTH alreOpanyecKux
abcTpakiuii, ciocode OTpakeHUsI MATEMaTUYECKOW HAYKOH SIBIIEHUH U MPOLIECCOB
B MPUPOJE U OOIECTBE, POJUM MAaTEMaTHUYECKOIO0 MOJECIUPOBAHMS B HAyYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KAQ4eCTB MBIIIJICHUS, HEOOXOIMMBIX JJIs aJaNnTallid B COBPEMEHHOM LU(POBOM
obmectBe. M3ydenne anreOpbl oOecreuynmBaeT pa3BUTHE yMEHHs HaONIOAAaTh,
CpaBHMBaTh, HaXOAMTb 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTHU MBILUICHNUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBUSL M BBIBOBI,
dbopmynupoBath yTBepKAeHH. OCcBOEHUE Kypca aaredpbl 00ecrieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHNU OOYYalolUXCsA: OHU MCHOJIB3YIOT JEAYKTUBHBIE U
UHAYKTUBHBIE PAacCyXJeHUs, 00001eHNe U KOHKPETU3allio, abcTparupoBaHue u
aHasmoruto.  OOyueHue  anrebpe  mpeanoiaraeT  3HAYUTENbHBIE  00BEM
CaMOCTOSITENIbHON  JIeATENBHOCTH OOYyUYaIOIIUXCsI, IMO3TOMY CaMOCTOATEIbHOE
pelieHune 3a7a4 ABJISIETCS peau3alyei 1eaTeIbHOCTHOrO MPUHIINIA 00YYEHUS.

B crpykrype mporpaMmbl y4eOHOTo Kypca «Airedpa» ajas OCHOBHOTO
oOuiero o6pa3oBaHHs OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOANYECKHE
auHuM: «Hucna v BeIUKUCIEHUD», « ANreOpandyeckue BhIpAXKEHUS», «Y paBHEHUS U
HepaBeHCTBa», «DyHkuun». Kaxnas U3 3TUX colepKaTelbHO-METOIUYECKHUX
JIMHUUM pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUEHHUsI Kypca, B3aUMOJEHCTBYS C
IpyTMMU €ro JHUHUAMH. B Xxoje wu3yueHuss y4yeOHOro Kypca oOOydaromuMmcs
IPUXOIUTCS JOTUYECKH PACCYKJATh, UCIIOIB30BAaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3THUM B mporpammy ydeOHOro Kypca «Airedpa» BKIHOYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MpPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3zenax
MaTEeMaTHYECKOT0 00pa30BaHMs M CIIOCOOCTBYIOIINE OBJIAJICHUIO 00YYaIOIIUMUCS
OCHOB  YHUBEpPCAJIBHOIO Maremarndeckoro s3pika. CopepkarenbHOM U
CTPYKTYpPHOH OCOOEHHOCTBIO Y4eOHOro Kypca «AunreOpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanue muHHM «YucCna W BBIYUCIEHUS» CIYKUT OCHOBOM JUIA
JabHEUIIeT0 U3yYeHUs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYaIOIIUXCS
JIOTUYECKOI0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BAThCS aJTOPUTMAMU, A
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEIHEBHON
XKU3HU. Pa3BUTHE MOHATHA O YMCJIEe Ha ypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBS3aHO C pAIMOHAIBHBIMH M HppalOHATBHBIMUA YHCIaMHU, (OPMHUPOBAHHEM



IPEACTABICHUN O JEHCTBUTEIBHOM YHCIIE. 3aBEPLICHUE OCBOCHHS YHUCIOBOMU
JMHUHA OTHECEHO K CpeHeMy o01ieMy 00pa30BaHUIo.

Conepxanue JByX alreOpanyecKux JUHUN — « ATreOpandecKue BhIPaKCHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (hOPMUPOBAHMIO Yy OOYyUarOLIUXCA
MaTEeMaTHUYECKOro amnmnapara, HeoOXOAMMOIO JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAaKTUKO-OPUEHTHUPOBAaHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 00ImIero o0pa3oBaHus y4eOHBIM MaTepuan TPYNIHUPYETCS BOKPYT
palMOHAIBHBIX BhIpAXEHUH. AlreOpa JEMOHCTPUPYET 3HAUEHUE MAaTEMAaTHUKH Kak
A3bIKa JUIA IIOCTPOCHMSI MaTEMaTHYECKUX MOJEIEH, ONMCAHUS IPOLECCOB U
SBJIEHUN peaidbHOro Mupa. B 3agaunm oOydeHust anreOpe BXOAAT Takke
JanbHeillee pa3BUTHE AJNTOPUTMUYECKOIO MBIIUIEHUSA, HEOOXOAUMOro, B
YaCTHOCTH, MJII OCBOEHHS Kypca HWH(OPMATHKH, M OBJIAJCHHUE HaBBIKAMU
JIeNyKTUBHBIX paccyxkaeHuid. [IpeoOpa3zoBaHre cCMMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUs, CHOCOOHOCTEHN K MAaTEMAaTHUYECKOMY TBOPYECTBY.

Conepxxanue QyHKIMOHAIbHO-TpaUUECKON JIMHUU HALIEJICHO Ha MOJIy4eHHE
oOyJaromuMucs 3HaHUN 0 QYHKIMAX KaK BaKHEUIEH MaTeMaTHYeCKOW MOJENd
JUISL OTUCAHUS U UCCIEAOBaHUS pa3HOOOPa3HBIX MPOLECCOB U SIBJICHUN B MPUPOJIE
u oduectBe. M3yueHne marepuana CHocOOCTBYET Pa3BUTHIO Yy OOy4arouuxcs
YMEHUS UCIIONIB30BaTh PA3JINYHbIE BBIPA3UTENIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHBIE, CHUMBOJIMYECKUE, Tpaduyeckue, BHOCUT BKJIaJ B (OPMUPOBAHME
IPEICTABICHUI O POJIM MATEMAaTUKU B PA3BUTHH LIMBUIIN3ALUU U KYJIbTYPHI.

CormacHo yuyeOHOMY ImIaHy B 7-9 Kjaccax wW3ydaercs YYeOHBIH Kypc
«Anre0Opa», KOTOpBIA BKIIIOUAET CIIEAYIOIIME OCHOBHBIE pa3eibl COJACPKAHUS:
«Yucna ¥ BBIUHCICHUS», «AJNreOpanueckue BBIPAKEHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLINN.

Ha uzyuenmue yueOHOro Kypca «Anredpay» orBoautcs 306 gacoB: B 7 Kiacce
— 102 ygaca (3 gaca B Heneno), B 8 kiacce — 102 ygaca (3 gaca B Hezeno), B 9
kiacce — 102 gaca (3 yaca B HeZIe0).



COJEPXAHUE OBYUYEHUA
7 KJIIACC

Yuciia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JIECATHYHBIE, EPEXOA OT OJHON (HOpPMBI 3amuCU
npobeit k apyroil. lloHATue palMOHaNbHOIO 4YHCNA, 3alUCh, CpPaBHEHHE,
yHOPSAOYMBAaHUE  PALMOHAIBHBIX  4Yuced. Apudmernyeckue JEHUCTBUS C
palMOHAIIBHBIMYA 4YMCIamMu. PemeHue 3agad U3 pealbHOM IPAKTUKKA HA YacTH, HA
JpOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTejieM: ONpEIENIeHUE, IpeoOdpa3oBaHUE
BBIP@XEHUI HA OCHOBE OIpe/EIeHUs], 3aUCh 00IbIINX uncen. [IponeHTsl, 3anuch
IPOIEHTOB B BHJE ApOoOU U ApoOH B BHUAE MPOLEHTOB. TpH OCHOBHBIC 33Ja4d Ha
IIPOLIEHTHI, PEIICHNE 3aa4 U3 PEaTbHON IIPAKTHKH.

[IpuMeneHne NOPU3HAKOB  JCIMMOCTH, pAa3JIOKEHUE Ha  MHOXKUTEIH
HaTypaJIbHbIX YHUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4YHCiIe T@psMas U oOpaTHas
IPONOPLUHOHAIIBHOCTH.

AJuiredOpanvecKue BbIPaKeHUs

IlepeMeHHbBIE, YHUCTOBOE 3HAUYCHUE BBIPAKECHUS C IIEPEMEHHOM. JloIyCcTUMBIE
3Ha4YeHus NepeMeHHbIX. [IpeacraBinenne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BUJIE
dopmyiibl. Beruncnenus no gopmynam. [lpeodbpazoBanne OyKBEHHBIX BbIpaXKEHUH,
TOXKJICCTBEHHO paBHBbIC BBIPAKEHUS, TMpaBuia MpeoOpa3oBaHUS CYMM U
MIPOU3BEICHUH, TpaBUiIa PACKPBITUS CKOOOK M MPUBEICHUS TTOJJOOHBIX ClIaraeMbIX.

CBoliCcTBa CTENEHU C HATYypaAJIbHBIM IOKA3aTEJIEM.

OpHounensl © MHOrouneHsl. CteneHp MHorowieHa. CiokeHre, BBIYUTaHUE,
YMHOXEHHE€ MHOTOWICHOB. POpMyJIBI COKpPAIIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBagpaTr pasHoctu. Popmyiia pa3HOCTH KBaAparoB. Pazmoxenune
MHOT'OYJIEHOB HA MHOKUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, INpaBUja MpeoOpa3oBaHUSl YypaBHEHUS,
PaBHOCWIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHCIO KOPHEW JIMHEWHOTO
YPaBHEHHMS, pCELICHHWE JIMHEWHBIX ypaBHeHHU. COCTaBIE€HHE YPaBHEHUM IO
YCJIOBUIO 3a7a4u. Perenne TeKCTOBBIX 3a/1a4 C IIOMOIIBI0 YPABHEHUM.

JluneiiHOe ypaBHEHHE C JABYMsS NEPEMEHHbIMU U ero rpaduk. Cucrema IByX
JMHEWHBIX YPAaBHEHHMM C JABYyMs INEPEMEHHBIMU. PelieHue cucrem ypaBHEHUU
crocoboM mMOACTaHOBKH. [IpuMepsl pemieHus TEKCTOBBIX 3a7ad C IMOMOIIBIO
CUCTEM YPaBHECHUM.

DOyHKUMHA



KoopanHara Touky Ha npsamoil. HuciaoBele IpoMexyTKu. PaccrosHue mexny
JIBYMsI TOUKAMU KOOPAUHATHOM IIPSIMOM.

[IpsimoyroJyibHas cuctemMa koopauHat, ocu Ox u Oy. AOcuucca U opJUHATa
TOUYKHM Ha KOOpJIMHATHOM II0cKocTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMHU.
Urenne rpaduxkoB peanbHbix 3aBucumocteil. [lonstue ¢ynkuun. [paduk
¢bynkun. CoiictBa pynkumid. Jluneitnas ynkums, e€ rpaduk. ['padux dhyHKnm
y = [x|. I'paduueckoe pemieHne NTMHEWHBIX ypaBHEHWH U CHCTEM JIHMHEWHBIX
YPaBHEHHM.

8 KJIACC

Yucia 1 BIYMCICHUSA

KBagpaTHbiii kopeHb u3 uucia. lloHsarue 00 uUpPpalMOHAIHLHOM YHUCIE.
JlecaTnaabie TPUOTMKEHUS UpPAITMOHATBHBIX ynced. CBOWCTBA apu(PMETHICCKIX
KBa/IPATHBIX KOPHEW U X MPUMEHEHHE K MPEoOPa30BAHUIO YMCIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUAM. [[efiCTBUTENIbHbBIC YUCIIA.

Crenens ¢ UenpIM NoKaszaTeneM u e€ ceorictBa. CTaHIapTHAS 3alKUCh YKCIIA.

AnreOpandeckre BhIpaKCHUSIAJTre0pandyeckue BbIpasKeHus

KBanparHsiil TpEXWIECH, pa3I0KEHUE KBAAPATHOTO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanyeckass npoOb. OCHOBHOE CBOWMCTBO anreOpamueckoi IpoOwu.
CnoxxeHne, BBIYMTAHWE, YMHOXKCHHE, JCIICHHE aireOpamdeckux IpoOei.
PanronanbpHbIe BhIpaXXeHUs U UX MPeoOpa3oBaHUE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmylia KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHNM, CBOIAIIMXCS K JIMHEWHBIM U KBaJIPAaTHBIM.
[TpocTeitmue npoOHO-parMOHaTbHBIC YPABHEHUSI.

['paduyeckas uHTEpIIpeTalsi YpaBHEHUN C ABYMS MEPEMEHHBIMU U CHUCTEM
JUHEWHBIX YPAaBHEHHU C JBYMsS IIepeMEeHHbIMHU. lIpumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Perienre TekCcTOBBIX 3a7a4 anreOpandeckuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCWIIBHOCTE HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM.
CucTembl INHEMHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.

OyHKIMNPYHKIMA

[Monsitue pynkunu. O6IacTh ONMpeneIeHus] © MHOXKECTBO 3HAYCHHUH (DyHKIINU.
CrniocoOsbl 3a1aHust QYHKIIHIA.

I'padpux ¢dynkuuu. Utenue cBoilcTB ¢yHkumu mno e€ rpaduxy. [Ipumepsr
rpaguKoB QYHKIIHM, OTPAKAIOIINX PeAIbHbIE TTPOLIECCHI.



@DyHKIMY, OMUCHIBAIOIIKME TPSIMYI0 M OOpaTHYI MPOIMOPIMOHATILHBIC
3aBHCHMOCTH, HX rpaduku. Oyukimn y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pelieHre YpaBHEHUI U CUCTEM YpaBHEHUH.

9 KUIIACC

Yuciia ¥ BIYMCICHUS

PanmonanbHble yncia, UPpaLMOHATIBHBIE YUCIA, KOHEYHbIE U OECKOHEYHbIE
JecsITUUHbIE 1poOU. MHOXKECTBO JIEHCTBUTENBHBIX YUCEN, AEUCTBUTEIbHBIC YNCIIA
KaKk OECKOHEUHBbIE JAecATUYHbIE apoOu. B3auMHO OIHO3HAYHOE COOTBETCTBUE
MEKy MHOKECTBOM JEUCTBUTEIBHBIX YACEII U KOOPAUHATHOU IIPSMOM.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCEN, apudMeThdecKkue MAEWCTBUA C
JNEUCTBUTEIBLHBIMU YU CIIAMHU.

Pa3mepbl OOBEKTOB OKpYXKAIOUIETO MHpa, AJIUTENBHOCTh MPOIECCOB B
OKpY’KaroleM MHUpE.

[TpubmmkEéHHOE 3HAUYCHUE BETMYUHBI, TOYHOCTH MpUOIMmKeHns. OKpyrieHue
yucen. [ Ipuknaka u oneHka pe3ysbTaToOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHre ypaBHeHUM, CBOASIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHNN, CBOASIINXCSA K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHnss ypaBHEHUN TPETbEW U YETBEPTOU
CTEIIEHEU Pa3JI0’)KEHUEM HAa MHOXKUTEIIN.

Pemenune npoOHO-palMOHaNbHBIX ypaBHEHUU. PeleHne TEKCTOBBIX 3ajady
areOpanyeckuM METO/I0M.

YpaBHEHHE C ABYMs NEPEMEHHBIMU M ero rpaduk. Pemenue cucrem aByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHre cucrteM IByX ypaBHEHU,
OJIHO U3 KOTOpPBIX JIMHEHHOe, a Japyroe — BTopoi creneHu. ['paduueckas
UHTEpIIpETALNs] CUCTEMBI YPABHEHUHN C IBYMsI [IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a7a4 adredpanyeckKuM crocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOW NEpeMEHHOM. PemeHne cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM nepeMeHHOoW. KBaapaTHble HepaBEHCTBA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JIByMs
IIEPEMEHHBIMU.

OyHKIMNPYHKIMA

KBamparnunas ¢gynkmus, e€ rpaguk u cBoiictBa. [lapaGona, KoOpAWHATHI
BEPILUHBI 1apadoJibl, OCb CAMMETPUU NapadOJIbL.

Ipadukn Gyrxmmit: y =kx, y =kx + b, y=k/x, y=x3, y = Vx, y = |x| , 1 ux
CBONCTBA.



Yucnosele  nocinenoBaTeabHOCTUYHCI0BBIE  MOCIEI0BATEILHOCTH M
Nporpeccuu

[ToHsiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE I10CIEA0BATEIBHOCTH
peKyppeHTHOH hopmyIioi u popmyIoit n-ro wieHa.

Apudmernueckass U reoMeTpuueckas mporpeccur. @opmysbl #7-TO 4JeHA
apu(MeTHIeCcKOl U TEOMETPUUECKOM MPOTPECCHIA, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxeHne dYICHOB apuPMETHYECKON W TEOMETPHUYECKOW Mporpeccuid
TOYKaMHU Ha KOOPAWHATHOM IJIOCKOCTH. JIMHEMHBIA M 3KCIMOHEHUHUAIBHBIA POCT.
CnosxHBIE IPOLIEHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJbTaThl OCBOCHMsS IpOrpaMMmbl Yy4yeOHOro Kypca
«Anre0Opa» XapaKTepU3yrOTCs:

1) maTpuoTHYEeCKOE BOCIMTAHUE:

IPOSIBIECHUEM MHTEpeca K TMPOUNUIOMY M  HACTOSUIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM  OTHOLIEHWEM K JIOCTHOKEHUSAM  POCCHUHCKHX
MaTEMaTUKOB M POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K MCIOJB30BAHUIO 3THX
JOCTHKEHUM B IPYrUX HayKaX U NPUKIAIHBIX cepax;

2) rpaskaaHcKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpaKIaHWHA U PeaTn3allii ero
opaB, IMPEICTaBICHHMEM O MAaT€MaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKJaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYKACHHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C NIPaKTUYECKUM NPUMEHEHUEM JOCTHKEHUU HAayKH, OCO3HAHHEM Ba)XKHOCTHU
MOPAJIbHO-3TUYECKUX TPUHIHUIIOB B AEATEIBHOCTH YUEHOIO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM HAa AaKTHMBHOE Y4YacTHE€ B PELIICHWHM IPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHHEM Ba)XXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHUsl HAa TPOTSHKEHUHM BCEW KU3HU IJS YCHENIHOW MpodeCcCHOHATHHOU
JESTEIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
NOCTPOCHUEM MHANBHUAYAIbHON TPAEKTOPUH 00pa30BaAHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIIUTAHHE:



CHOCOOHOCTBIO K SMOIMOHAJIBHOMY U  3CTETHYECKOMY BOCIPUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEUICHUH, pPACCYX ACHUN, YMEHHIO BHJIEThH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 NO3HAHMSA:

OpPHUEHTAllME B JIEATEIIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEJICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS YEIOBEKA, MPUPOJBI U
oOmiecTBa, TMOHMMAaHUEM MaTEMaTHYEeCKOW HayKd Kak cQepbl Yel0oBeUYeCKOn
NEeATEAbHOCTH, TANOB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS IIUBUIIU3ALINH,
OBJIAJICHUEM SI3BIKOM MATEMAaTHKU U MATEMAaTHYECKOW KyJBbTYPOU KaK CpeICTBOM
NIO3HAHWA MHpPA, OBJIAJICHUEM IMPOCTEUIIMMHM HABBIKAMHU HCCIIEI0BATEIbCKON
NEeSATENbHOCTH;

6) ¢usunyeckoe BocnuTaHue, GOopMHpPOBaHHME KYJIbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIAT OOy YHsI:

TOTOBHOCTBIO NIPUMEHATh MaTEeMaTHYECKUME 3HAHUS B HMHTEPECAX CBOETO
30pOBbs, BEIEHUS  370pOBOro  oOpa3a KU3HM  (30pOBOE  IUTAaHHUE,
cOaMaHCUPOBAHHBIM PEXKUM 3aHATHH U OTABIXA, peryispHas QuznyecKas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBBIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY U TAKOT'O K€ IpaBa JIPYroro 4YelIoBeKa;

7) IK0JIOrHYeCcKOe BOCIIUTAHHE:

OpHEHTAaLMEN HAa MPUMEHEHNE MAaTEMAaTUYECKUX 3HAHUW JUIsl pEeIUEHUs 3a/1a4
B 00JIaCTM COXPaHHOCTH OKpY>KAIOIIEH Cpeapl, IMJIAaHUPOBAHUS MOCTYNKOB U
OLICHKH WX BO3MOXXHBIX MOCIEACTBUU JII OKPYXKAIOIIEH Cpelbl, OCO3HAHUEM
r7100aJbHOrO XapakTepa dKOJOTHUYECKUX IPo0ieM U MyTel UX peleHus;

8) apanTanus K M3MEHSIMMCH YCJIOBHAM COUMAJIBHONW W NPHUPOSHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTHUUECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUThCA y IPYTHX JIIOJEH, NpuoOpeTaTb B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHLIUU U3 OIbITa IPYTUX;

HEOOXOJUMOCTBIO B (DOPMHUPOBAHUM HOBBIX 3HAHWHA, B TOM 4YHUCIE
dbopMyIMpOBaTh UJIEH, TOHATHSA, TUTIOTE3bl 00 0OBEKTaX U SIBICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb Je(QUUUTHl COOCTBEHHBIX 3HAaHUH W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CUTYalUlO, BOCIIPUHHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOUINI KOHTpPMEpP, KOPPEKTUPOBATH
OPUHUMAaEMble pPELICHUsT U AEUCTBHs, (OPMYJIHMPOBATH M OLEHUBATh PHUCKU U
HoCNeACTBUSL, (HOPMHUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA



ba3oBble JJornueckue aeMcTBUs:

BBISIBISITh M XapaKTEPU30BATh CYIIECTBEHHBIE NPU3HAKA MAaTEMAaTUYECKUX
OOBEKTOB, MOHATUMN, OTHOLIEHUN MEXIy IMOHATUSAMHU, (HOPMYIUPOBATH
omnpenereHusl TMOHATUWM, YCTAHaBIMBAaTh CYIIECTBEHHBIM  IMPU3HAK
KJIacCU(pUKAIMK, OCHOBAaHUSA s OOOOIICHWS W CpaBHEHUS, KpUTEPUU
IIPOBOJAMMOTIO aHAIIN3A;

BOCIPUHUMATh, (QOpPMYIUpOBaTH U  NPeoOpa3oOBbIBaTh  CYXKICHUS:
YTBEpAUTENIbHbIE W OTpULIATEIbHbIC, €JUHUYHBbIE, YacTHbIE M 0OIIue,
YCIIOBHBIE;

BBISIBJISAITH ~ MAaT€MAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBOopeursi B (akTax, AAHHBIX, HAOMIOAEHUSAX U YTBEPKICHUSX,
npeaiaraTb KpUTEPHUH JUIsl BBISIBICHUS 3aKOHOMEPHOCTENW U MPOTHUBOPEYUI;
JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUECHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

pa30bupath I0Ka3aTeIbCTBA MATEMATHYECKUX YTBEPKACHUHN (IIPSAMBIE U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSITENIbHO HECIIOXKHBIE JOKAa3aTelIbCTBA
MaTeMaTHYeCKUX (DaKTOB, BBICTPAUBATh AapryMEHTALlMI0, IPUBOAUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh Crmoco0 pemieHus y4eOHOM 3amauu (CpaBHHMBAaTh HECKOJIBKO
BapUAHTOB pElICHUs, BBIOMpaTh HaubOosee MNOAXOASIUNA C YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBarTe/IbCKHe AeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCH! KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMSA,
¢bopMynupoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPodIEeMYy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh HCKOMOE M JlaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, ApTyMEHTHPOBATh CBOIO MTO3ULIUI0, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENIBHO COCTABICHHOMY IUJIaHY HECIOKHBIN
OKCIEPUMEHT,  HEOONbIIOE  HCCIEAOBaHWE MO  YCTAaHOBIICHHUIO
OCOOCHHOCTEHl MaTeMaTHYeCKOro OOBEKTa, 3aBUCUMOCTCH OOBCKTOB
MEXy coOOit;

CaMOCTOSITENIbHO (POPMYIHpPOBaTh 000OIIEHUS U BBIBOABI 110 pe3ysbTaTaM
NPOBEAEHHOTO HAOMIONCHNUS, UCCIIEOBAHMS, OICHUBATh JTOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IICHUI;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TMpOIEcca, a TaKXKe BBIIBUTATH
IPEOJI0KEHUS O €T0 PA3BUTHUHU B HOBBIX YCJIOBHUSX.

Pabora c undgopmanmueii:

BbIABJIITH HCOAOCTATOYHOCTh H M30BITOYHOCTD I/IH(l)OpMaI_[I/II/I, JaHHBIX,
H€O6XOI[I/IMBIX AJI1 pCIICHUS 3ada4M,



BBIOMpaTh, aHAJIM3UPOBATH, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUIHBIX BUIOB B (JOPM MIPEIACTABIICHHUSI,

BEIOMpATh (GopMy TpeACTaBiIcHUS HWHPOpMAIMM W WLTIOCTPUPOBATH
pelaeMple 3aJlaud  CXEeMaMH, JuarpaMMamu, HWHOW Trpadukod U uxX
KOMOMHAIIUSIMU;

OIICHUBATh HAA&KHOCTh HWH(POPMAIUKA TI0 KPUTEPHSIM, MPEII0KEHHBIM
YUHATEIIEM WU CPOPMYITHPOBAHHBIM CaMOCTOSTEIBHO.

KOMMyHHKaTl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂZ

BOCIIPUHUMATh M (QOPMYJIHpPOBATH CYXKJIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U HEJIIMH OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M MHCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHECHUS II0
XOJIy peIIeHUS 3a/1a4i, KOMMEHTHPOBATh MOTYyYCHHBIN Pe3yJIbTaT;

B X0JI¢ 0OCYKJCHUS 3a/1aBaTh BOIPOCHI TI0 CYIIECTBY 00CYK/1aeMOW TEMBI,
poOJIeMBbl, perraeMoi 3ajjauu, BLICKa3bIBaTh UACH, HAIICJICHHBIE HA TIOUCK
pelIeHus, COIMOCTaBISATh CBOU CYXKICHHUS C CYXKACHUSIMHU JAPYyTHX
YYaCTHUKOB JHaora, OOHAPYKWBATh Pa3IMUde W CXOJICTBO ITO3HIINH, B
KOPpPEeKTHOU popMme hopMyaIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHNUS,
NPEJCTaBISITh  PE3yJNbTaThl  pEHICHWS  3aJadd,  JKCIICPUMEHTA,
UCCJIEIOBaHMs,  TPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHHUSA C YYETOM 3aJ1a4 MPEe3eHTAIMU U OCOOCHHOCTEH ayAIUTOPHUH;
MOHMMATh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHIUBHIYATHFHOW paOOTHI IPU PEIICHUH YU4eOHBIX MAaTEMATHUYCCKUX 3a]1a4;
IPUHUMATH 1€JIb COBMECTHOU JEATEILHOCTH, TUIAHUPOBATh OPraHU3aIINIo
COBMECTHON pabOThl, pachpeneyiarb BUAbl paldOT, JI0roBapuUBaThCH,
00CyXIaTh TIPOIIECC M PE3yIbTaT PaboThI, 00001IaTh MHEHUS HECKOIBKUX
JIIOJICH

y4acTBOBaTh B TPYNHOBBIX (opmax paborsl (0OCyXIeHUs, OOMEH
MHEHUSMH, MO3TOBBIC INTYPMBI W JIPyTWe), BBIMIOJHATH CBOK 4YacThb
paboOTHI M KOOPIAWHUPOBATH CBOH JCHCTBHUSA C IPYTUMHU YICHAMHU KOMaH/IbI,
OIICHMBATh KAa4YECTBO CBOETO BKJaJa B OOIIUI MPOMYKT MO KPUTEPHSIM,
chopMyTUPOBaHHBIM YIACTHHKAMHU B3aUMOICHCTBHSI.

PeryjsiTuBHbIE YHUBEpPCAJbHbIe YUueOHbIE /1eiiCTBUSA
Camoopranusanus:

CaMOCTOSTENIbHO COCTAaBIIATh IUIAH, AITOPUTM PELICHHs 3aJadu (WU €ro
9acTh), BHIOMpATh CIOCOO pEHICHHUS C y4ETOM HMEIOIIMXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUaAHTHI pElIeHUN ¢ y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:



e BJIAAETh CHocOOaMHM CaMONPOBEPKH, CaMOKOHTpOJIA IIpolecca M
pe3yJIbTaTa peleHnsl MaTEMAaTHIECKOM 3a/1a4u;

e TMPEIBUAECTH TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IIpU PELICHUH
3a7la4d, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTh HA OCHOBE HOBBIX
00CTOSITENLCTB, HAMJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3yJIbTaTa NESITEIBHOCTH MOCTABIECHHOM LEIU
U YCIIOBUSM, OOBSICHATD MPUYNHBI TOCTHXKEHUS WM HEJOCTHKECHHUS 1EIIH,
HAXOAHTh OMHOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJbTATBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIEIYIONTUE
MIPEIMETHBIC PE3yJIbTATHI:

Yuciia 1 BbIYHCTIEHUS

BrinonusaTe, coyeTass yCTHbIE UM TUCBMEHHBIE MNPUEMBI, apU(PpMETHUYECKUE
JENUCTBUSA C PAlMOHAILHBIMU YUCIIAMH.

Haxonuth 3HayeHUsT YUCIOBBIX BBIPAKEHUH, MPUMEHSITH Pa3HOOOpa3HbIC
CIIOCOOBI ¥ MPUEMBI BBIUMCICHUS 3HAYCHUN NPOOHBIX BBIPAKECHHM, COMEPIKAIINX
OOBIKHOBEHHBIC U JICCSITUIHBIC APOOH.

[lepexoauTh OoT 0oaHON (HOPMBI 3aMKMCH YUCET K APyrod (mpeoOpa3oBhIBaTh
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
JaCTHOCTH B O€CKOHEUHYIO JACCATUUHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAITIOHALHBIC YHCIIA.

OKpyIJsITh 4ucna.

BoInonmHATE TPUKUAKY U OLICHKY pe3yJIbTaTa BEIYMCIICHUH, OIEHKY 3HAYCHUI
YUCJIOBBIX BBIpaX€HUU. BBIMOIHATE JEUCTBUS CO CTENMEHSAMU C HATypadbHBIMU
MTOKa3aTeIISIMH.

[IpumeHATh  TPU3HAKW  JCTUMOCTH, pa3JIOKEHHE Ha  MHOKHUTEITH
HATypaJbHBIX YHCEIL.

Pemiate mpakTUKO-OPUEHTHPOBAHHBIE 3aJla4M, CBSI3AHHBIE C OTHOIIECHUEM
BEJIMYMH, MPOMOPIMOHAIBHOCTHIO BEJIMYMH, MPOIIEHTAMH, WHTEPIPETHPOBATH
pe3ynbTaThl PEIIeHUs 3a7ad ¢ YIETOM OTPaHWYCHUH, CBSI3aHHBIX CO CBOHMCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.

AJuiredOpanvecKue BbIPaKeHUs!

Hcnonb3oBaTh anreOpandecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B mpolecce OCBOCHHS y4eOHOro MaTepuarna.

HaxomuTe 3HadeHUsT OyKBEHHBIX BBIPAKCHHN TIPH 3aJaHHBIX 3HAYCHUSIX
MIePEMEHHBIX.

Breimonusate  mpeoOpa3oBaHus — LETOTO  BBIPAKEHUS B MHOTOYIICH
MPUBEJCHUEM TTOJIOOHBIX CIIAaraeMbIX, PACKPHITHUEM CKOOOK.



BBINONHATE yMHOXXEHHME OJHOWIEHa HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIbI KBaJpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OCyIIEeCTBIATh PA3J0KEHUE MHOTOWICHOB HA MHOMKHTEIH C ITOMOIIBIO
BBIHECEHHUS 32 CKOOKM OOIIEro MHOMUTENs, TPYNIHUPOBKU  CIAraeMslx,
IpUMEHEHUs1 (GOPMYJI COKPALLIEHHOTO YMHOKEHUSI.

[TpumeHsaTh npeoOpa3oBaHUsI MHOTOWICHOB JJIsl PEUICHUS Pa3IuvHbIX 3a/1a4
W3 MaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATbHON MMPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJbHBIMU MOKA3aTEJSIMUA IS
peoOpa3oBaHus BEIPAKEHUI.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHENHBIE ypaBHEHHsI C OJHOW IMEPEMEHHOM, NMPUMEHSsS IpaBUja
IIEPEX0/1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepsATs, sBisIeTCS
JIM YUCJIO0 KOPHEM YPAaBHEHUS.

[TpuMeHATh rpaduuecKkre METObI IPU PELICHUH JTUHEWHBIX YPaBHEHUHN U UX
CUCTEM.

[TonOupaTe mnpuMepbl Map 4YUCEN, SBIAIOMIMXCA PEIICHHEM JUHEHHOro
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CTpouTs B KOOPJIMHATHOW IJIOCKOCTU TIpadUK JHMHEWHOTO YpaBHEHUS C
IBYMsI TNEPEMEHHBIMH, MOJIb3YSACh TIpaUKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YPaBHEHHUS.

Pemiate crctemsl IByX JTMHEHHBIX YPaBHEHUN C ABYMsI IEPEMEHHBIMU, B TOM
qucie rpaduIecKu.

CocTaBnsaTe M pelaTh JIMHEWHOE YpaBHEHHWE WM CHUCTEMY JIMHEWHBIX
YPaBHEHMM 110 YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 ITOJTyYEHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxaTrh Ha KOOPJAUHATHON IPSIMON TOUYKH, COOTBETCTBYIOIME 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, HUHTEPBAJIbI, 3aAIMCHIBATH YACIOBBIE IPOMEKYTKHU Ha
anreOpanyecKoM SI3bIKE.

OTrMeuaTh B KOOPAWHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAWHATAM,
CTPOUTH rpauKy JTUHEHHBIX QyHKIUH. CTpOUTh rpaduk GyHKINH Yy = [X|.

OnucelBaTh C NOMOUIbIO (QYHKIMA W3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, pACCTOSAHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOJAUTEILHOCTD, BpeMsi, 00BEM pPabOTHI.

HaxonuTe 3HaueHre (PyHKIIMH 110 3HAYEHUIO €€ apryMEeHTA.

[Tonumate rpadguueckuii cnoco® MpeACTaBICHUS U aHAIU3a UH(OpMAaIUH,
U3BJIEKATh U UHTEPIPETUPOBATH HHPOPMALUIO U3 TPadUKOB pEalbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.



K koHmy oOyueHuss B 8 kuacce oOydaroIIMiCS MNOMYyYUT CIEIYIOIINE
pPEIMETHBIE PE3YJIbTATHI:

Yuciia u BbIYMCTICHUS

Hcronp30BaTh HadaJIbHBIE IPEACTABICHHUS O MHOXECTBE JCUCTBUTEIBHBIX
YuCes ISl CPAaBHEHUS, OKPYTJIEHUS U BBIUMCICHUN, N300pakaTh AEMCTBUTEIbHBIC
YHUCJIa TOYKaMHA Ha KOOPJIAWHATHOW MPSMOM.

[IpumenaTy moHATHE apuPMETHYECKOTO KBagPAaTHOTO KOPHS, HaXOAWUTb
KBaJIpaTHbIE KOPHH, UCIOJb3Ys MPH HEOOXOJUMOCTH KaJIbKYJSITOP, BBINOJIHATH
npeoOpa3oBaHusl BBIPAKEHUHM, COJIEPXKALIUX KBAJpPAaTHbIE KOPHHU, HCIOJIb3YS
CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amucu OONBIIMX M MaJbIX YHCET C MOMOUIBIO JECATUYHBIX
npoOeii u creneHelt yucna 10.

AJuiredOpanvecKue BbIPaKeHUs!

[IpuMeHATP TMOHATHE CTENEHM C LEJIbIM  II0Ka3aTelIeM, BBIIIOJHATh
peoOpa3oBaHusl BIPAXKEHUM, CONEPIKALUX CTENIEHH C LEIbIM ITOKa3aTEJIEM.

BoeIOMHATE TOXIECTBEHHBIE MPEOOpPa30BaHUS PAIMOHATIBHBIX BBIPAKCHHIMA
Ha OCHOBE MPaBWJI JICHCTBUI HaJl MHOTOUJICHAMH U aNreOpandecKuMu Ipo0sSMHu.

PacknanpiBaTh KBaJApaTHBIN TPEXWICH HA MHOKUTEIIN.

[TpumeHaTh npeoOpa3oBaHUs BIPAXKEHUM ISl PEIICHUs pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEATBHON TPAKTUKH.

YpaBHeHMsl 1 HEPaBeHCTBA

Pewmlate nuHeiHbIE, KBaJpaTHbIE ypaBHEHUS W pPalMOHAIbHBIE YpaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C JBYMS IEPEMEHHBIMM.

[IpoBoUTE MpOCTENIINE UCCIEAOBAaHUS YPAaBHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCIIe C TPUMEHEHHEM TpaduIecKiX MpeCTaBICHUN (yCTaHABIUBATh, HMEET
JU ypaBHEHUE WJIM CHCTEMa YpPAaBHEHUM pEUICHUs, €CIM HMEET, TO CKOJbKO, U
nmpouee).

[lepexonuTh OT CIOBECHON (QOPMYIUPOBKHM 33hauu K €€ anredpandeckon
MOJIEIM C TIOMOIIBIO COCTaBJICHUS YPAaBHEHUS WM CHUCTEMBI YpaBHEHUH,
UHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M IMOTYUYEHHBIN pe3ysbTarT.

[IpumMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CPaBHEHHUSA, OLICHKH,
peliaTh JIMHEWHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM M HMX CUCTEMBI, J1aBaTh
rpaUyecKyr0 WIUIIOCTPALMI0 MHOXECTBA pEIICHUH HEpaBeHCTBA, CUCTEMbI
HEPaBEHCTB.

DOyHKIUN

[Tonnmate W UCHONB30BaTh (HYHKUMOHAJIBHBIE MOHATUS U S3bIK (TEPMUHBI,
CUMBOJINYECKHE O0O03HAUYEHUsI), ONpENessATh 3HaueHUEe (YHKUUU IO 3HAUYEHUIO
apryMEHTa, OIpeesATh CBOMCTBA QYHKIUH 1O €€ rpauKy.

CtpouTts rpaduKu dIeMEeHTAPHBIX (PYHKIHIA BUA:



y =k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBaTh CBOWCTBA YHCIOBON
dbyHkuuu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce oOydarOnIMiiCS MOJYYHUT CIIETYIONTUE
MPEIMETHBIC PE3YyJIbTATHI:

Yucjia ¥ BbIYMCTIEHUS

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHATLHEBIE M HPPAIlMOHAIBHBIC YHCIIA.

BremmonasaTe  apudMeTHyeckue JACUCTBUS € pAllMOHAIBHBIMA —YHCIIAMU,
coueras YCTHbIE M TUCBMEHHbIE TMPUEMBI, BBITIOJHATh BBIYUCICHUS C
UppalMOHATBHBIMU YHCIIaMHU.

Haxomuts 3HaueHHs CTENEHEW C LENbIMU I[OKa3aTels MU U KOPHEW,
BBEIYHCIIATH 3HAUCHHS YUCITIOBBIX BHIPAKCHHIA.

OKpyrasTh JIEWCTBUTENbHBIE YHCIA, BBINOIHATh MPUKUIKY pe3yibTaTa
BBIYHCIICHUM, OIICHKY YHCIIOBBIX BHIPKCHUI.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHEHBIE W KBaJpaTHBIC YPAaBHCHWsI, YPaBHEHWS, CBOISIINECS K
HUM, IPOCTEHIITNE ATPOOHO-PAIIMOHATILHBIE YPABHEHHUS.

Pemiate cuctembl OBYX JIMHEWHBIX ypaBHEHUH C JBYMSI NEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHUIA, B KOTOPHIX OJTHO YPABHEHUE HE SIBIIACTCS JTUHEHHBIM.

Pemate TekcTOBBIE 3amauM  anreOpandecKUM CIOCOOOM C  ITOMOIIBIO
COCTABJICHHS YPAaBHCHHSI WJIM CUCTEMBI IBYX YPABHCHHM C IBYMS TTIEPEMEHHBIMH.

[TpoBouTh MpocTEilMe UCCIEOBAaHUSI YPaBHEHUN U CUCTEM ypaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpeacTaBlieHuil (YyCTaHaBIUBAaTh, UMEET
JU ypaBHEHUE WM CHCTEMa yYpaBHEHUH pEIICHUs, €CIIi MMEET, TO CKOJIBbKO, U
npouee).

Pemate nuHeElHBIE HEpAaBEHCTBAa, KBAaJApPATHBIC HEPABEHCTBA, M300pa’kaTh
pelieHrue HEpPaBEHCTB HAa YHUCIOBOM MPSIMOM, 3alUCHIBATh PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemate cucTemMbl JTUHEHHBIX  HEPABEHCTB, CHCTEMbI  HEPABEHCTB,
BKJIFOYAIOIINE KBAJpPaTHOE HEPABEHCTBO, W300pakaTh PEIICHHE CHCTEMBI
HEPABEHCTB Ha YHCIIOBOM MPSIMOM, 3aIMCHIBATh PEIICHUE C TIOMOIIHI0 CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA NP PEIICHUN PA3IUYHBIX 3a]1a4.

DOyHKUIMHA

PacoznaBate (yHKIIMM W3ydeHHBIX BHAOB. [loka3pBaTh CXeMaTHYCCKU

PacrojoKeHNe Ha KOOPAMHATHOM MIOCKOCTU rpapuKoB (PYHKUMM BUja: y = kx, y
=kx+b y=ki y=ax2 +bx +c y=x3y=1x y=|x|, B 3aBucHMOCTH OT
3HaYeHUH K0A((PUIIMEHTOB, ONMMCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U H300pakaThb CXEMaTHUYECKU TpapUKU KBAJAPATUUYHBIX (DYHKITUH,
OMHCHIBATh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH MO UX Tpadukam.



PacnioznaBath kBajpaTHuHyr0 (QYHKLHIO 110 (OpMyIie, MPUBOIUTE MPUMEPHI
KBaJIpaTHYHBIX (YHKIUI U3 peanbHON )XKU3HU, (PU3UKU, TEOMETPHUH.

Yucsi0BbIe MOC/IE0BATEILHOCTH U MPOrPecCum

PacrioznaBath apuMeTHdeCKyl0 U TE€OMETPUYECKYH) MPOTPECCHH IpH
Pa3HbIX COCO0ax 3aJaHMsL.

BBINONHATE  BBIYMCIEHHST C  HMCHOJB30BaHMEM (OpMYyJT n-ro 4jeHa
apru(pMeTHIeCcKO ¥ TEOMETPUUECKOM MPOTPECCHiA, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh YIEHBI TMOCIEIOBATENIFHOCTH TOYKAMH HA KOOPAWHATHOM
IIJIOCKOCTH.

Pemate 3amauu, CBSI3aHHBIE C YMCIOBBIMH I1OCIEAO0BATEIBHOCTAMH, B TOM
YHUCJIE 3a/1a4d U3 PEAIbHOM >KU3HU (C UCITIONB30BAHUEM KaJIbKYJIATOPA, HU(PPOBBIX
TEXHOJIOTH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HanmeHnoBaHMe pa3je/ioB U TeM uudposbie
Ne ni/nn P Kontpoasubl | IlpakTnueckn (mupp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
e pabdoThI e padoThbl
pecypchl
1 Hucna u BeruMcieHus. PanonanbHeie 25 1 bubmmoreka [JOK
quclia https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
2 AnreOpandeckue BoIpaKCHUS 27 1 hitps://m.edsoo.rw/ 7415690
bu6mmoreka [IOK
3 ¥ PaBHCHHS 1 HEPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bubnnoreka [JOK
4 K . D 24 1
OOPAMHATEI M rpaduin. dyriiin https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
> Tosropenne i 060bmenne 6 ! https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0
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8 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3aeioB U TeM uu@poBbIe
Ne /i P Konrtpoasnsl | Ilpakruyeckn (pp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIe
e padoThI e padoThbl
pecypcsl
bubnuorexa [JOK
1 Uucna u Beluncnenus. KBaaparHeie KOpHU 15 hitos://m.cdsoo.ru/ 741 7af
) Uwucna u Beruncienusi. CTeneHp ¢ UeabiM 7 bubmmoreka [JOK
IOKAa3aTeIeEM https://m.edsoo.ru/7{417af8
3 Anrebpanyeckue BbIPAKECHHS. 5 | bubmmoreka [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIPAKECHHS. 15 | bubmmoreka [JOK
Anrebpanyeckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBapaTHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubmmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 .H 12 1
VYpaBHeHus U HepaBeHCTBA. HepaBeHcTBa https://m.edsoo.ru/7f41 7af
bubnuorexa [JOK
) .
8 YHKUHH. OCHOBHBIC OHATHA > https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 o 4 9
yHiuaH. HCIOBbE dyRKLAH https://m.edsoo.ru/7f417af8
bubnnorexa [JOK
10 I1 600 6 1
OBTOPEHHC H ODODIIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0
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9 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHme pa3iesioB U TeM (undposBbie)
Ne /i Kontpoasn | IlpakTHyeck
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
ble padoThl e padoThbl
pecypchl
| Yucina v BerunciieHus. JlelicTBUTeNbHbIE 9 bubnmoreka [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnmoreka [JOK
OJTHOU TIEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBa. CHCTEMBI 14 | bubnmnoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubnuoreka [JOK
. 1 1
4 YpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 6 hitps://m.cdsoo.rw/7F419d08
bubnnorexa [JOK
> DyniuH 16 ! https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
6 YucnoBbIe IOCIEN0BATEILHOCTH 15 1 hitps://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IICHUE, CUCTEMATU3AIIHS 13 | bubnnorexa [JOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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