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IMMOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIAETCS OJHUM W3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHAa O0ECIIEUNBAET U3YUEHHUE APYTUX NUCLUIUIMH, KaK €CTECTBEHHO-
HAyyHOro, TaK W TyMaHUTAPHOIO LIMKIOB, €€ OCBOECHHE HEOOXOAUMO MJis
IPOJOJKEHN 00pa30BaHus U B MOBCEIHEBHOM >kM3HU. PazBuTre y o0yvaromumxcs
HAy4YHBIX MPEJICTABICHUNA O TMPOUCXOKACHUM M CYHIHOCTH alreOpanyecKux
abcTpakiyii, cnoco0e OTpaKEHHUsI MaTEMAaTUYECKON HAYKOMW SIBJIEHUHN U MPOLECCOB
B MpUPOJE U OOIECTBE, POJU MAaTEMaTHYECKOIO0 MOJECIUPOBAHHMS B HAyYHOM
NO3HAHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
¥ KAQ4eCTB MBIIIJICHHUS, HEOOXOIMMBIX IS aJaNnTallid B COBPEMEHHOM LHU(POBOM
obmectBe. M3ydenne anreOpbl oOecreuymBaeT pa3BUTHE YMEHHs HaONIOAaTh,
CpaBHMBaTh, HaXOAMTb 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUYHOCTHU MBILIUICHNUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBUSL M BBIBOMBI,
dbopmynupoBath yTBepKAeHH. OCBOEHUE Kypca aaredpbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHHU OOYYalolUXCsA: OHU MCHOJIB3YIOT JEAYKTUBHBIE U
UHAYKTUBHBIE PACCYXJIeHUs, 00001eHNEe U KOHKPETU3allIo, abCcTparupoBaHue U
aHasmoruto.  OOyueHue  anrebpe  mpeanoiaraeT  3HAYUTENbHBIE ~ 00BEM
CaMOCTOSITENIbHON ~ JIeATENBHOCTH OOYyYaIOIIUXCs, IMO3TOMY CaMOCTOATEIbHOE
pelIeHune 3a7a4 ABISIETCS peau3alyen 1eaTeIbHOCTHOrO NPUHIIMIA 00YYEHUS.

B cTtpykType mporpammbl ydeOHOTO Kypca «Anrebpa» jsi OCHOBHOTO
oOuiero o6pa3oBaHys OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOANYECKHE
avuHUM: «Yucna U BeIYMCIEHUS», «ANreOpandeckue BhIpaKEHUs», «YpPaBHEHUS U
HepaBeHCTBa», «DyHkuun». Kaxnas u3 3TUX colepKaTelbHO-METOIUYECKHX
JIMHUHN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUYEHHUsI Kypca, B3aUMOJEHCTBYS C
JIpYyTUMH €ro JUHUAMH. B Xoje wu3yueHuss ydeOHOro Kypca OOydaromuMmcs
IPUXOIUTCS JIOTUYECKH PACCY’KJATh, UCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Y4eOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MpPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3zeniax
MaTEeMaTHYECKOT0 00pa30BaHMs M CIIOCOOCTBYIOIINE OBJIAJICHUIO 00YYarOIIUMUCS
OCHOB  YHUBEpCaJIbHOr0 Maremaruueckoro s3bika. CopepxarenbHOM U
CTPYKTYpPHOH OCOOEHHOCTBIO Y4YeOHOro Kypca «AunreOpa» SBISETCS €ro
WHTEIPUPOBAHHBIN XapakTep.

Conepxxanue muHUM «Yucna W BBIYMCICHUS» CIIYKUAT OCHOBOW JIJIA
JabHEUIIET0 M3yYeHUs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYaIOIIUXCS
JIOTUYECKOI0 MBILIUIEHUS, (OPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJTOPUTMAMU, A
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEIHEBHON
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KU3HU. Pa3BuTHe MOHATHSA O YUCJIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBS3aHO C PAIMOHATLHBIMH W HPPANMOHATLHBIMU YHCIaMH, (HOPMHUPOBAHUEM
MPEJCTABJICHUN O JIEMCTBUTEIBHOM YHCIE. 3aBEPIICHUE OCBOCHHUS YHUCIOBOU
JUHUH OTHECEHO K CpeTHEMY 00I1IeMy 00pa30BaHHUIo.

Conepkanue JByX alreOpandecKux JUHUN — « AIreOpandecKue BhIPaKCHHS
U «YpaBHECHHS W HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUYAIOIIUXCS
MaTEMaTUYECKOTO armapara, HeOOXOAMMOTO I PEUICHUS 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB U TMPaKTHUKO-OPHCHTHUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOT'O 00ImIero oOpa3oBaHus Y4YeOHBIH MaTepHal TPYHIIUPYETCS BOKPYT
pallMOHAJIBHBIX BhIpaKeHUH. Anredpa JEMOHCTPUPYET 3HAUCHHE MAaTEeMaTUKH KaK
SI3bIKA JUTSI TIOCTPOCHHS MaTEMaTHYECKUX MOJCNICH, OMHCAHUS IPOIECCOB M
SBICHUM peabHOTO MHpa. B 3amaum oOydeHms anreOpe BXOIAT TaKxKe
JTanbHEHIIee pa3BUTHE AJNTOPUTMHUYECKOTO MBINUICHUS, HEOOXOAMMOro, B
JaCTHOCTH, JUIS OCBOCHHS Kypca HWH(MDOPMATUKH, W OBJIQJCHHUE HaBBIKAMU
JNeyKTUBHBIX paccykaeHui. [Ipeobpa3oBanre CUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpAXEHUS, CIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTRY.

Conepxanve GpyHKITMOHATBHO-TpaHIeCKON JIMHAY HAIEIICHO Ha TIOTyYCHHE
0o0yJaromuMuCs 3HAaHUK O (PYHKIIMSIX KaK Ba)KHEHMIIEH MaTeMaTHUeCKON MoJeu
JUISL OTIMCAHUS M MCCIIE0BaHUs PA3HOOOPA3HBIX MPOIECCOB U SABJICHUM B MIPUPOJIC
u obmectBe. M3ydeHne martepuana CrmocoOCTBYET Pa3BUTHIO Yy OOyYarOIIUXCS
YMEHUS UCTIONH30BaTh Pa3INYHbIC BRIPA3UTEIILHBIC CPEICTBA S3bIKA MATEMATUKH —
CIIOBECHBIC, CHMBOJIMYECKHE, Tpaduueckue, BHOCUT BKIaa B (HOPMHPOBAHUE
MPEACTABICHUM O POJIM MAaTEMAaTHUKHU B PA3BUTHUU IIUBUIN3AIMHN U KYJIbTYPHI.

CormacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaeTrcsl Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYACT CJCAYIOIINEC OCHOBHBIC pPa3/Ciibl COMCPIKAHMS:
«Yucma w BBIYHACICHUS», «ANTEOpandecKre BBIPAKEHUS», «YPAaBHCHHS U
HEpaBEeHCTBa», «DyHKITUNY.

Ha usyuenne yueGHoro kypca «Anredpa» oroautcs 306 gacoB: B 7 kiacce
— 102 gaca (3 4gaca B Hemeno), B 8 kimacce — 102 gaca (3 yaca B Heaemno), B 9
kimacce — 102 gaca (3 yaca B HeJIeliO).



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 pemieHre ITMHEWHBIX ypaBHEHWHW U CHCTEM JIMHEHHBIX
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 ¢ UenbIM NOKa3aTeneM U €€ cBoiicTBa. CTanaapTHAs 3aMuCh YUCIA.

AuredpanvecKue BbIPaKEHUSI

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 U 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.

DOyHKIUN

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

I'padpux ¢dynkuuu. Utenue cBoilcTB ¢yHkumu mno e€ rpaduxy. [Ipumepsr
rpadukoB GyHKIHMA, OTPAXKAIOIIUX PEATBHBIE MPOIECCHI.



@DyHKIMY, OMUCHIBAIOIIKME TPSIMYI0 M OOpaTHYI MPOIMOPIMOHATILHBIC
3aBHCHMOCTH, HX rpaduku. Oyukiun 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.

DOyHKIUN

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'PAMMDBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJbTaThl OCBOCHMS MpOrpaMMmbl Yy4yeOHOro Kypca
«Anre0Opa» XapaKTepU3yrOTCs:

1) maTpuoTHYEeCKOe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY M HACTOSUIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM  OTHOLIEHWEM K JIOCTHOKEHUSAM  POCCUHCKHX
MaTEMaTUKOB M POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K MCIOJB30BAHUIO 3THX
JOCTHKEHHH B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpaskaaHCcKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO O0S3aHHOCTEN I'pa)KAaHWHA U pealu3alid ero
opaB, IMPEICTaBICHHUEM O MAaT€MaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp IPaKJaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKACHHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C NIPaKTUYECKUM NPUMEHEHUEM JOCTWKEHUH HayKH, OCO3HAHHEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B AEATENBHOCTH YYEHOIO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha AaKTHMBHOE Yy4YacTHE€ B PpELIICHWHM IPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHUsl HAa TPOTSHKECHUH BCEW KU3HU MJS YCHENIHOW MpodecCHOHATIBHOU
NESATEIbHOCTH M Pa3BUTUEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHATHHOMY U OCTETHUECKOMY BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyXICHUW, YMEHHUIO BHUJAETb
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTALIME B JI€ATEIbHOCTH HA COBPEMEHHYIO) CHCTEMY HAay4YHBIX
MPEJICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS YEIOBEKA, MPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOW HAayKH Kak cQepbl 4YelOBEYECKOU
NEATEIbHOCTH, TANOB €€ pa3BUTUSA U 3HAYMMOCTH JJI1 PA3BUTHUS LMBUJIU3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMaTHKU U MATEeMaTHYE€CKOW KyJIbTYpPOH KakK CpelCTBOM
NO3HAHUA MHpPA, OBJIAJICHUEM MPOCTEHIIMMH HaBBIKAMU HCCIEI0BATEIbCKON
NEeATENbHOCTH;



6) ¢usmyeckoe BocnuTanue, (popMHpoOBaHHE KYJbTYPbl 310POBbSI U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TPHUMEHSITh MATEMATUYECKUE 3HAHWUS B HMHTEpPECax CBOETO
37I0pOBbsl, BEJACHUA  370pOBOro oOpaza JKM3HHM  (37I0pOBO€  IIUTaHME,
cOaaHCUPOBAHHBIA PEXUM 3aHATHUM HW OTHbIXa, peryisapHas Qusnueckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HaBBIKA pPEIICKCHU, TMPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTrO e MpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0TNYeCKOe BOCIIUTAHUE:

OpUEHTALlMEN HA MPUMEHEHUE MAaTEMaTUYECKUX 3HAHUU JIJISl PELICHUS 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIoIIeH cpeapl, IUIaHUPOBAHUS TIOCTYIIKOB U
OLICHKA HMX BO3MOXHBIX MOCHEACTBUN JJIs1 OKPYKAIOIIEH CPEeabl, OCO3HAHUEM
TI00ATBHOTO XapaKTepa 3KOJIOTHISCKUX MPOOIeM U ITyTeH UX PEIICHNUS,

8) ajanranus K U3MEHAIIMMCSH YCJOBHAM COLMAJIBLHOM U NPHUPOIHOM
cpenasbi:

TOTOBHOCTBIO K JEHUCTBHUSAM B YCJIOBUAX HEOMPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO NEATEIBHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Y JPYTrux JIOJIed, MpUOOpeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMH U3 OIbITA JIPYTHUX;

HEOOXOIMMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh WU, IIOHITHS, TUIIOTE3bI 00 0OBEKTaX U SBJICHUAX, B TOM UHCIIC
paHee HEW3BECTHBIX, OCO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHWA W
KOMITETEHTHOCTEM, MJIaHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYH)  CHUTYyalldl0, BOCIHPHUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMBbIC PEIICHUS W JCHCTBUA, (OPMYIMPOBATh W OIICHWBATh PUCKH W
NOCJIEJICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3naBaTe/bHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHSI

ba3oBble Jiornuyeckue aeicTByuA:

e BBIBJISATH U XAPAKTEPU30BATH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy MOHATHAMHU, (HOpPMYyIHpPOBATH
ONpENCICHNUSI  TIOHATUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccuduKalu, OCHOBAaHUS i1 OOOOIIEHHUS W CpPaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (HOpPMYyIUpPOBaTH W  MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPJUTENbHBIC U OTPHUIIATENIbHBIC, €IWHUYHBIC, YACTHBIE U OOIIUE,
YCJIOBHBIC;



BBISIBJISITH ~ MaTE€MaTUUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
npoTuBOopeursi B (akTax, AAaHHBIX, HAONIOACHUAX U YTBEPXKICHUSX,
npeiaraTh KPUTEPUH JJIsl BBISBICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;
JienaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIFOUCHHM, YMO3aKIIFOUSHUI 110 aHAJIOTHU;
pa3bupath I0Ka3aTeIbCTBA MATEMATHYECKUX YTBEPKACHUHN (MIPSAMBIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITENIbHO HECIIOKHBIE JOKA3aTEeIbCTBA
MaTeMaTH4eCcKux (HaKToB, BBICTPAMBATh AaPTyMEHTAIlMIO, TPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 perieHus: yueOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpATh Hauboyiee MOAXOASIIMIUNA C YYETOM
CaMOCTOSITENIbHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/bCKHue AeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIEN0BATEIbCKUN MHCTPYMEHT IMO3HAHMS,
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUne, MpodieMy,
CaMOCTOSITEIbHO YCTaHABIMBATh HMCKOMOE W JaHHOE, (opMHUPOBAThH
TUTIOTE3y, ApTYMEHTHPOBAThH CBOIO MTO3UIINIO, MHEHUE;

OPOBOJUTH IO CAMOCTOSITEJILHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIbIIOE  HCCIAEAOBAaHUE MO  YCTAaHOBJICHHUIO
O0COOEHHOCTEH MaTeMaTHu4ecKoro OOBEeKTa, 3aBUCUMOCTEH OOBEKTOB
MEXKy cOOO0M;

CaMOCTOSITEIIbHO (pOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI IO PE3yIbTaTaM
MPOBENEHHOTO HAOJIO/ICHUS, UCCIEIOBaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJOB U 000O0IICHUIA;

MIPOTHO3WPOBATh BO3MOYKHOE pa3BUTHE TPOIIECCa, a TaKKE BBIABUTATH
MIPEIOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c undgopmanueii:

BBISBJISITh HEIOCTATOYHOCTh M HW30BITOYHOCTh HH(OpMAIMH, JaHHBIX,
HEOOXOMMBIX JIUIS PEIICHMS 3a1a49H;

BBEIOWPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W WHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUSI,

BBIOMpaTh (opMy TpeAcTaBiIeHUS HWHPOPMAIMU U HWLTFOCTPUPOBATH
pelaeMple 3aJaud  CXEeMaMH, JuarpaMMamMu, HWHOW Trpadukod U uxX
KOMOHWHAIIUSIMU;

OIICHUBATh HAA&KHOCTh HWH(POpPMAIUKA TI0 KPUTEPHSIM, MPEII0KESHHBIM
y4IUTENEM HIH CHOPMYIUPOBAHHBIM CaMOCTOSTEILHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeiCTBUS:

BOCIIpUHUMATL H (bOpMy.]'II/IpOBaTB CY KACHHUA B COOTBCTCTBHUHU C
YCIOBUSAMHA W LECIIMHA 06H16HI/ISI, sSICHO, TOYHO, I'PaMOTHO BbIpaKaTb CBOXO
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TOYKY 3PEHHsI B YCTHBIX M NHCBMEHHBIX TEKCTaX, /1aBaTh IOSCHEHHUS I10
XOJly peLeHUs 3a/1a4i, KOMMEHTUPOBATh MOJYYEHHBIN pPe3yJIbTaT;

B X0/ OOCY>KIEHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaEMOU TEMBI,
po0JIeMBbl, pelIaeMon 3a/1auM, BbICKAa3bIBaTh UJI€U, HALICJIEHHbIE HA TIOUCK
pelIeHus, COIOCTaBIATh CBOM CYXKIEHHS C CYXACHUSAMU JAPYTHX
YYaCTHUKOB JHaliora, oOHapyXUBaTh PAa3IUYUEe M CXOJACTBO MO3MIIHM, B
KOPPEKTHOH popme GpopMyarpoBaTh pa3HOIIIACHs, CBOM BO3PAKCHHUS,
NPEACTaBIATh  pE3yJbTaThl  PEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  INPOEKTa,  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 MPE3EHTAUN U OCOOEHHOCTEN ayIUTOPHH;
NOHMMATh W HUCHOJb30BaTh  MpPEUMYIIECTBA  KOMaHJIHOM U
WHANBUAYATHHOU pabOThI P PEIICHUH YIEOHBIX MaTEeMaTUYECKUX 3aa4;
NPUHUMATh LEIb COBMECTHOM JE€ATEIBbHOCTH, INIAHUPOBATh OPraHU3aLINIO
COBMECTHOM palOThI, paclpeneisTh BUAbBI padOT, J1OrOBapUBaThCS,
00cCyXJaTh MPOLIECC U pe3yNbTaT padoThl, 00001IaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX ¢opMax padboTel (oOCykaeHHs, OOMeH
MHEHUSIMH, MO3TOBBIE IITYPMbl U JpYTu€), BBINOJHATH CBOK YacTb
paboThl ¥ KOOPJUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/bI,
OLICHMBATh KAa4y€CTBO CBOErO BKJIaJa B OOMIMHA MPOAYKT MO KPUTEPUSIM,
c(hopMyTUPOBaHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIE YHHBepPCAJbHbIE YueOHbIE TeiCTBUSA
Camoopranusamnus:

CaMOCTOSITEJIbHO COCTABJIATH IJIAH, aITOPUTM pEUIeHMsI 3aJauM (WU €ro
4acTh), BHIOMpATh CIOCOO pEHICHHS C y4E€TOM HMEIOIIMXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapUaHTHI pEIICHUN ¢ y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJIbHbIN HHTEJJIEKT:

BJIAQJIETh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJS Tpolecca U
pe3yJibTara peleHusl MaTeMaTUIeCKOM 3a/1auu;

NpEeABUNIETh TPYAHOCTU, KOTOPbIE MOTYT BO3HHMKHYTh MpPH pPEHICHUU
3a7a4l, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSTEILCTB, HAMICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHE PE3YJbTAaTa JAEATEIbHOCTH MOCTABICHHOW LEIU
U YCJIOBHSM, OOBSICHATH MPUYUHBI JOCTWKCHUS WM HEJOCTIKCHUS T1STTH,
HAXOJIUTh OIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIbTATBI
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K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TMOJYYHUT CIEIYIONTUE
MpeAMETHBIE PE3YIbTATHhI:

Yucsia v BIYMCJIEHUS

BrinonusaTe, coyetass yCTHbIE W TUCHBMEHHBIE NPUEMBI, apuU(PpMETHUYECKUE
JEUCTBUS C PallMOHATbHBIMU YUCIAMU.

HaxoauTh 3Ha4YeHUsS YHUCIIOBBIX BBIPAKECHHUH, MPUMEHSATh Pa3zHOOOpa3HBIC
CIOCOOBI ¥ MPUEMBI BBIUMCICHUS 3HAYCHUN NPOOHBIX BBIPAKECHHM, COMEPIKAIINX
OOBIKHOBEHHBIC U JICCSITUIHBIC APOOH.

[lepexoauTh OoT oaHON (HOPMBI 3aMKMCH YUCET K APyrod (ImpeoOpa3oBbIBaTh
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTH B 0€CKOHECUHYIO ACCATUIHYIO TPOOBb).

CpaBHUBATH U YIIOPSAIOUYMBATH PAlIMOHAIIbHBIC YUCTIA.

OKpyrJsTh yncna.

BhINOMHATE TPUKUAKY U OLIEHKY PE3YJIbTaTa BEIYUCICHUMN, OLIEHKY 3HAYCHUI
YUCJIOBBIX BBIPAXKEHUW. BBIMNOMHATH HEUCTBUS CO CTENEHSMU C HATypalbHBIMU
MOKa3aTEISIMH.

[IpuMeHsAT,  TpPU3HAKK ~ JCIUMOCTH,  pPa3loKeHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemate mpakTHKO-OpPUEHTHUPOBAHHBIE 3a/1a4d, CBSI3aHHBIE C OTHOILICHHEM
BEJIMYMH, MPONOPLHUOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a7a4 ¢ YyYETOM OTPAaHMYECHHUH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.

Aure0panvecKue BbIPaKEHUSI

Hcnonb3oBaTh anreOpandecKkyro TEPMUHOJIOTHIO U CHUMBOJIMKY, MPUMEHSThH
e€ B IIpoIlecce OCBOEHUSI y4eOHOTO MaTepuala.

HaxoauTh 3HaueHUs OYKBEHHBIX BBIpAXXEHUW MpPU 3aJaHHBIX 3HAUYCHUSX
MEPEMEHHBIX.

Breimonasate  mpeoOpa3oBaHus — LETOTO  BBIPAKEHHUS B MHOTOYIICH
MIPUBEACHUEM TTOIOOHBIX CJIATa€MBIX, PACKPBITHEM CKOOOK.

BrinmonHaT, yMHOXEHHE OJHOYJIEHAa HAa MHOTOWIEH M MHOIOYJieHa Ha
MHOTOYJICH, TPUMEHSITH (DOPMYJIbl KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCymIeCTBIATh PA3J0KEHUE MHOTOWICHOB HA MHOMKUTEIH C IOMOIIBIO
BBIHECEHHUSI 3a CKOOKM OOIIEro MHOXWTENsA, TPYNIUPOBKU  CIIAraeMbIX,
npuMeHEeHUsT (POPMYJT COKPAIIEHHOTO YMHOKEHUSL.

[IpuMeHsTh peoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUST PAa3IMYHBIX 3a7a4
U3 MaTEMAaTHUKU, CMEKHBIX IIPEAMETOB, U3 PEATbHOW MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEN C HATypaJbHBIMU MOKAa3aTEJSIMUA IS
npeoOpa3oBaHus BHIPAKCHHI.

YpaBHeHHS U HEPABEHCTBA
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Pemate nuHENHBIE ypaBHEHUs C OJHOM IEPEMEHHOW, NMPUMEHsS IpPaBHIIA
IIEpeX0/1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepATs, sBisieTCS
JIM YUCJIO KOPHEM YPAaBHEHUS.

[TpumeHATh rpaduuecKkre METObI IPU PEIICHUH JTUHEUHBIX YPaBHEHUM U UX
CUCTEM.

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

CrpouTh B KOOPAMHATHOW IUIOCKOCTU TpauK JIMHEWHOIO YPAaBHEHHUS C
JIBYMsI TNEPEMEHHBIMH, MOJIb3YSACh TIpaUKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YPaBHEHHUS.

Pemars cuctempl AByX TMHENHBIX YPABHEHHUN C IBYMsI IEPEMEHHBIMU, B TOM
qucie rpaduIecKu.

CocraBisiTh W pemaTrh JMHEMHOE YPaBHEHWE WM CUCTEMY JIMHEMHBIX
YPaBHEHMM 110 YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 I1I0JIy4YECHHBIN pe3yJIbTar.

DOyHKIUN

N300paxaTh Ha KOOPIAUHATHON MPSIMON TOYKH, COOTBETCTBYIONINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, HUHTEPBAJIbI, 3alIMCHIBATH YACIOBBIE IPOMEKYTKHU Ha
aJreOpanvdeckoM s3bIKeE.

OtmedaTs B KOOPAMHATHOW IUIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAMHATaMm,
CTPOUTH TpauKy JIUHEHHBIX QyHKIUH. CTpOUTh rpaduk GyHKINH Y = [X|.

OnucelBaTh C TOMOIIBIO (YHKIHMA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOJUTENLHOCTbD, BpEMSI, 00bEM PabOTHI.

HaxonuTe 3HaueHre QyHKIIMH 110 3HAYECHUIO €€ apryMEHTA.

[Tonnmate rpaduueckuii cioco® MpeACTaBICHUS U aHATU3a MH(POPMAIIUH,
U3BJIEKATh U UHTEPIPETUPOBATh HHPOPMALUIO U3 TPapUKOB pEabHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOyueHus B 8 kJjacce oOyYarONIUICS TOJYYUT CIICTYIONTHE
IIPEAMETHBIE PE3YIbTATHI:

Yucsia v BIYMCICHUS

Hcnonp30BaTh HaydajabHbIE IIPEACTABICHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YuCesl ISl CPaBHEHUS, OKPYTJICHUS U BBIUMCIICHUN, N300paXkaTh JEMCTBUTEIbHBIE
YHUCJIa TOYKaMHA Ha KOOPJIAWHATHOW MPSMOM.

[TpumenaTy moHATHE apuMETHUYECKOTO KBaJPAaTHOTO KOPHS, HaXOAWUTb
KBaJIpaTHbIE KOPHH, MCIOJB3Yys MPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUM, COJIEP)KALIUX KBAJpPAaTHbIE KOPHHU, HCIOJIb3Ys
CBOMCTBA KOPHEW.
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Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YKCET C MOMOIIBIO JECATUUHBIX
npoOeii u creneHelt yucna 10.

AJuiredOpanvecKue BbIPaKeHUs!

[IpumeHsATh TOHSATHE CTENEeHM C IEJIbIM I[OKa3aTelieM, BBINOIHATh
npeoOpa3oBaHus BbIPAKEHUH, COJEPIKAIUX CTETICHH C LIETBIM MMOKa3aTesIeM.

BrBITOTHATE TOXIIECTBEHHBIC MPEOOpPa30BaHUSA PAIMOHAIBHBIX BBIPAKECHUN
Ha OCHOBE MPaBWJI ACHCTBUHN HaJ MHOTOUJICHAMH U alreOpandecKuMu ApOOsSMHU.

PackmanpiBaTh KBapaTHBIN TPEXWICH HA MHOKHUTEIIH.

[TpumensTh npeodpa3oBaHus BHIPAXKEHUM I pELISHUsT Pa3IMYHBIX 3a/1a4 U3
MaTE€MaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHsl 1 HEPABEHCTBA

Pemate nuHEWHBIC, KBaJpaTHBIC YpPaBHEHUS W palMOHAIBHBIC YpaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI IBYX YPAaBHCHUU C ABYMS TIEPEMEHHBIMH.

[TpoBouTh MpoCTEIlIMe UCCIEAOBAHUS YPAaBHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX MpeacTaBlieHuil (YyCTaHaBIUBAaTh, UMEET
JU ypaBHEHUE WM CHCTEMa yYpaBHEHUH pEIICHUsS, €CIM MMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cioBecHON GOPMYIMPOBKU 3ajauyu K €€ anreOpandeckoin
MOJIEId C TIOMOIIBIO COCTaBJICHUS YPaBHEHUS WU CHUCTEMbl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4M MMOTYUYEHHBIN pe3ybTarT.

[IpumMeHATh CBOWCTBAa YHCIOBBIX HEPABEHCTB IS CpPaBHCHHUS, OIICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOM NMEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpa@uyuecKyr0 WUIIOCTPALMI0 MHOXXECTBA PEIICHUN HEPAaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DOyHKIUU

[TornMaTe W WCIONB30BaTh (DYHKITMOHAIBHBIC TOHATHS W S3BIK (TCPMHHBI,
CUMBOJIMYECKHE O0O03HAUYECHUS), OMPENEATh 3HAYCHUE (PYHKIMU IO 3HAYCHUIO
apryMeHTa, ONpeeiATh CBOWCTBA (PYHKIMU 10 €€ rpaduKy.

CtpouTts rpaduKu dIeMEHTAPHBIX PYHKIHMIA BU/A:

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

K xoniy oOyuenus B 9 kiacce oOydHarONIMIiCS TOJYYHUT CIIETYIOUTUE
MPEIMETHBIC PE3YJIbTATHI:

Yuciia ¥ BbIYUCTIEHUS

CpaBHHBATh M YIIOPSIOYMBATH PAITMOHALHEIE ¥ HPPAIlMOHAIBHBIC YHCIIA.

BremmonasaTe  apudMeTnyeckne JACUCTBUS € pallMOHAIBHBIMA —YHCIIAMU,
coueras YCTHbIE M TUCBMEHHbIE TPUEMBI, BBITIOJHATh BBIYUCICHUS C
UppalMOHATBHBIMU YHCIaMHU.
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Haxomute 3HayeHus creneHed C LENbIMM IOKa3aTelsIMA WU KOPHEH,
BBIYUCJIIATH 3HAUEHUS YUCIOBBIX BBIPAKECHHM.

OKpyIJIITh IEWCTBUTEIBHBIE YHCIA, BBINOJIHATh IPUKUAKY pPeE3yJbTara
BBIYHMCJICHUN, OLICHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemats yMHEWHBIE WM KBaJApAaTHBIE YPAaBHEHUS, YPAaBHEHHUs, CBOMSIIMECS K
HUM, IIPOCTEHIIHE TPOOHO-PAIIMOHAIBHBIE YPABHEHHS.

Pemate cucremsl NByX JIMHEWHBIX YPAaBHEHUM C JIBYMS INIEPEMEHHBIMU H
CUCTEMBI IBYX YPaBHEHUMN, B KOTOPBIX OJTHO YPABHEHUE HE SIBIACTCS JIMHEUHBIM.

Pemars TekcTOBBIE 3alauM  aNIreOpamvdeckuM CHOCOOOM € IOMOIIBIO
COCTABJICHHSI YPABHEHUS WA CUCTEMBI IBYX YPABHEHHM C IBYMs IEPEMECHHBIMM.

[IpoBOAUTE MPOCTENIINE HUCCIETOBAHUS YPABHEHU U CUCTEM YPAaBHEHUWU, B
TOM YHCIIe C TPUMEHEHHEM TpaduIecKiX MpeCTaBICHUN (yCTaHABIUBATH, HMEET
JY YpaBHEHUE WIM CHUCTEMA YPAaBHEHUM PELICHUS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

PemaTe nuHElHbIE HEPaBEHCTBA, KBAaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pEelIEHNE HEPABEHCTB HA YHMCJIOBOM IPSMOMW, 3alMCHIBATH PEIIEHUE C MMOMOULIBIO
CHUMBOJIOB.

Pemate  cucTemMBl  JIMHEHHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIFOYAIOLIME KBAJpPaTHOE HEPABEHCTBO, H300pa)kaThb pELICHHE CUCTEMbI
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alIMCHIBATh PELIEHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELIEHNUN PA3JIMYHBIX 33]1a4.

DOyHKUIMHA

PacnioznaBath (yHKIMM U3y4eHHbIX BHJIOB. lloka3piBaTh cXeMaTHUECKU

pacmooKeHNEe Ha KOOPAMHATHOM MIOCKOCTH rpaduKoB (PYHKIHMHA BUOA: = kX,
=kx+b y=ki y=ax2 +bx +c y=x3y=1x y=|x|, B 3aBucHMOCTH OT
3HaYeHU KO0A((PUIIMEHTOB, OMMCHIBATH CBOMCTBA (DYHKIIHIA.

CtpouTh W HM300pakaTh CXEMATUYECKH TpadUKU KBaJpaTHUHBIX (DYHKIIHH,
ONKCHIBATh CBOWCTBA KBaIPaTUUHBIX (QYHKIUI 110 UX rpaduKam.

PacnioznaBath kBajpaTHuHyr (QYyHKLHIO 110 (OpMyIie, MPUBOIUTE MPUMEPHI
KBaJIpaTHUHBIX (QYHKIUI U3 peanbHON )XU3HU, (PU3UKU, TEOMETPHUH.

Yuc10BbIe MOCIEI0BATEILHOCTH M IIPOrPecCUH

PacrioznaBath apuMeTHdeCKyl0 U TE€OMETPUYECKYH0 MPOTPECCUH IpH
pa3HbIX COCO0ax 3adaHMsL.

BBINONHATE  BBIYMCIIEHHST C  HCHOJB30BAaHHEM (OpMYyJT n-ro 4jeHa
apu(MeTHIeCcKO U TEOMETPUUIECKOM MPOTPECCHiA, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh WIEHBI TMOCIEIOBATEILHOCTH TOYKAMH HA KOOPAWHATHOM
IJIOCKOCTH.
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Pemate 3amauu, CBSI3aHHBIE C YMCIOBBIMH I1OCJIEAOBATEIBHOCTAMH, B TOM
YHUCJIE 3a/1a4M U3 PEAIbHOM >KU3HU (C UCIIONIb30BAHUEM KaJIbKYJIATOPA, HU(PPOBBIX
TEXHOJIOTHH).
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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 ) bubmmoreka [JOK
quclia https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
2 AnreOpandeckue BoIpaKCHUS 27 1 hitps://m.cdsoo.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/7415b90
bubmuoreka [JOK
> Tosropenne i 060bmenne 6 ! https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 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 hitps://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.cdsoo.ru/7f417af8
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 2
OBTOPEHHC H ODODIIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 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/76419d08
bubnnorexa [JOK
> DyniuH 16 ! https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
6 YucnoBbIe IOCIEN0BATEILHOCTH 15 1 hitps://m.cdsoo.rw/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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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJBHOM NPOI'PAMMBI

7 KJIACC
Koxa
nposep .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThI 0CBOEHUS] OCHOBHOI
FEMOTO o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbT
ara
1 Yucna 1 BBIYUCICHUS
. BobinonHsATe, coyeTass YCTHbIE U INHUCbMEHHBIE TNPUEMBI, apUPMETUUYECKUE
' NeMCTBUS C pallMOHAIBHBIMH YU CIAMU
HaxoauTe 3Ha4YeHHs YUCIIOBBIX BBIPAKEHHUH, NPUMEHATh pa3HOOOpa3HbIe
1.2 crocoObl U MpUEMBI  BBIUMCIECHUS 3HAYEHUH JpPOOHBIX BBIPAKEHUH,
coJiepKalX OObIKHOBEHHBIE U IECATUUHbBIE 1pO0U
[Tepexoaute OT OgHON (OpPMBI 3aUCH YHCeN K JIpyroil (mpeodbpa3oBbIBaTh
1.3 JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH, B 0ECKOHEUHYIO JECATUUHYIO APOOb)
1.4 CpaBHUBATh U YIOPSA0YMBATh PALIMOHAIBHBIE YHCIIA
1.5 OKpyriarh yncia
BbInoMHATE NPUKKUIKY U OLEHKY pe3yJibTaTa BHIYUCICHU, OLIEHKY 3HAYEeHUN
1.6 YHUCJIOBBIX  BBIpQKEGHUN. BBINONHATE  AEGHCTBUS CO  CTENEHAMU C
HaTypaJIbHbIMH [10Ka3aTEIIMU
L7 [IpumeHATh NpU3HAKY AETUMOCTH, PA3JI0KEHUE Ha MHOXKUTEIN HAaTYpaJIbHbIX
' qucenl
Pemate npakTHKO-OPUEHTHPOBAHHBIE 3a]aud, CBS3aHHBIE C OTHOLICHHEM
13 BEJIMYMH, IPOINOPLUHUOHATIBHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBAThH
' pe3ysbTaThl pelieHus 3a7ad C Y4E€TOM OrPAaHWYEHMM, CBS3aHHBIX CO
CBOWCTBAMH pacCMaTpUBaEMBbIX OOBEKTOB
2 AnrebpanyecKkue BEIPaKESHUS
1 Hcnonp3oBate anreOpandecKyo TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTD €€
' B IIPOIIECCE OCBOCHUS Y4eOHOTO MaTepHuasa
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HaXOZ[I/ITI) 3Ha4YCHUA 6YKB6HHBIX BI)Ipa)KCHI/Iﬁ pru 3aJaHHBIX 3HAYCHUAX

2.2
IIEPEMEHHBIX
53 BrimonsaTe npeoOpa3oBaHus 11€10T0 BHIPAXKEHUS B MHOTOWIEH IIPUBEACHUEM
. MOJOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK
54 BBIONHATE YMHOXEHHE OJHOWICHA HAa MHOTOWIEH W MHOIOWIEHa Ha
' MHOT'O4JIEH, IPUMEHATH (POPMYJIBI KBaJipaTa CyMMbI U KBaJipaTa pa3HOCTH
OcCyIecTBIATh Pa3jIoKEHUE MHOTOWIEHOB HAa MHOXXMTEIU C ITOMOULIBIO
2.5 BBIHECCHHSI 332 CKOOKM OOIIEro MHOMHUTENS, TPYNIHUPOBKH CIIAaTaeMbIX,
npUMeHEeHUs GOPMYIT COKPALLIEHHOTO YMHOXKEHUS
26 [TpumensaTh MpeoOpa3oBaHUsl MHOTOWIEHOB JUIsl PELICHUs pa3iIM4yHbIX 33734
. 13 MaTEMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKHU
57 Hcnonb30BaTh CBOMCTBA CTEMEHEN C HATypaJbHBIMU IIOKA3aTENAMHU IS
' peoOpa30BaHus BbIPAXKEHUN
3 VYpaBHEeHUs U HEPABEHCTBA
Pemwate nMHENHHBIE ypaBHEHUS C OJHOM IEPEMEHHOW, NMPHUMEHsSA IIpaBUia
3.1 Iepexo/la OT MCXOJHOTO YpaBHEHHs K DPaBHOCUIbHOMY eMy. IIpoBepsTs,
ABJISIETCS JIM YUCIIO KOPHEM YPaBHEHUS
39 [TpumensTh TpaduuecKkue METOIBI MPH PEUICHUU JTMHEHHBIX YPaBHEHUN U MX
' CUCTEM
13 [TonOupars npumepsl Hap YUCeN, SABISIOLIMXCS pPELICHUEM JIMHEHHOro
. YPaBHEHUS C ABYMS IIEPEMEHHBIMU
CTpouTh B KOOPAMHATHOHN TIOCKOCTH I'pauK TMHEHHOTO YPaBHEHHS C IBYMS
3.4 HNEPEMEHHbIMM; TOJIb3YSCh TIpaUKOM, NPUBOAUTH MPUMEPHl pEIICHUS
yYpaBHEHUs
35 Pemate cuctemsl JByX JTMHEHMHBIX YPAaBHEHHM C IBYMs IIEPEMEHHBIMH, B TOM
' yucie rpadpuiecku
CocraBiATh M pelmarb JUHEHHOE YPaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPAaBHEHUH IO YCJIOBHMIO 3a/1ayd, HWHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4H ITOJIy4E€HHBIN pe3ybTaT
4 Koopaunars! u rpaduku. OyHkuuu
N300pakaTh Ha KOOPJMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM
4.1 KOOpJIMHATAM, Jy4d, OTpPE3KH, MHTEPBAJIbI, 3alMCBIBATH  YHCIIOBBIC

MIPOMEKYTKH Ha aNreOpandecKoM si3bIKe
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4.2

OtmMmeuath B KOOp[[HHaTHOfI IIJIOCKOCTH TOYKHU I10 3aJaHHBIM KOOpAWHATAM

4.3 Crtpourts rpaduku mTuHEHHBIX QyHKImiA. CTpouTs rpaduk GyHKIMH Y = [X|
OnuceiBaTh € TMOMOMIBIO (DYHKIIMI W3BECTHBIE 3aBUCHUMOCTH  MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMs, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTb,
MIPOU3BOJUTENEHOCTD, BpeMsl, 00bEM pabOThI
4.5 Haxoauts 3HaueHmne QyHKINH 10 3HAYCHUIO €€ apryMeHTa
[Tonumare rpaduyeckuii cmoco0® MPENCTABICHUS W aHaIu3a HHPOPMAIIHH,
4.6 U3BIIEKaTh M MHTEPHPETUPOBaTh HH(OpPMALMIO U3 TpaQHUKOB peaTbHBIX
MIPOLIECCOB U 3aBUCUMOCTEMN
8 KIIACC
Kox
nposep .
IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
HEMOTO 00pa3oBaTeJIbLHON MPOrPaAMMbI OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJbT
ara
1 Uwucna v BBIYUCIICHUS
Hcnonb3oBaTh HayaibHbIE MPEICTABICHUS O MHOMKECTBE JIEHCTBUTEIBHBIX
1.1 yuceN IS CPaBHEHMS, OKPYIJEHUS W  BBIUMCICHUN, H300paxaTh
JEHUCTBUTEIIBLHBIE YHUCIIa TOUKAMU Ha KOOPJIAMHATHOMN MPSIMOU
[IpumensaTh TOHATHE apUPMETHUYECKOTO KBAaIPATHOTO KOPHS, HAXOAHTh
- KBaJIpaTHBIC KOPHH, WCIOJB3ys TPH HEOOXOIUMOCTH  KAIBKYISTOP,
' BBITIOJHATH MpeoOpa3oBaHuUsl BhIPAKECHHI, COEpKAIIUX KBaJpaTHbIE KOPHHU,
HCIOJIb3Ysl CBOMCTBA KOPHEU
13 Hcnonb30BaTh 3amucu OONBIINX M MaJBIX YUCEN C TOMOIIBIO JIECATUIHBIX
' npoOelt u creneHer yncia 10
2 AnreOpandecKkue BoIpaXKCHUS
)1 [IpuMeHATh TMOHATHE CTENEHM C LEIbIM IO0Ka3aTelIeM, BBIINOJIHATh
' peoOpa30BaHUs BEIPAKCHUH, COIEPIKANIUX CTEIICHH C [IEIBIM MTOKa3aTeIieM
BBIONMHATE TOXKIECTBEHHBIE MPEOOpa3OBaHUs PAIMOHATBHBIX BbIpAXKCHUI
2.2 Ha OCHOBE IPaBUJ JAECWCTBUHA HAJ MHOIOWIEHAMU M alreOpandyecKUMH
IPOOSMH
2.3 PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUTEIN
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24 [TpumeHsaTH MpeoOpa3OBaHMs BRIPAKCHHNA IS PEIICHUS Pa3IMYHBIX 337a4 U3
' MaTeMaTUKHU, CMEXXHBIX IIPEAMETOB, U3 PEaTbHOIN NPaKTHUKU
3 VYpaBHEHUs 1 HEpAaBEHCTBA
11 Pemate nuHelHble, KBaJpaTHbIE YpaBHEHUS M PALMOHAIbHbIE ypaBHEHMS,
' CBOJSIIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUH C IBYMS NIEPEMEHHBIMH
[IpoBOaNTH MpOCTENIINE UCCIEIOBAHNS YPABHEHUM U CUCTEM ypaBHEHUH, B
15 TOM YHCJE€ C MPUMEHEHHEM TrpaUUecKUX IMpeICTaBlIeHUH (yCTaHABIUBATh,
' UMeEeT JIM ypaBHEHME WJIM CHCTEMa ypaBHEHHMH pelleHMs, eClId HMEET, TO
CKOJIbKO, U IIpoyee)
Ilepexoauts OT ciloBecHOH (opMynupoBKH 3ajauu K e€ anreOpanyeckont
13 MOJIEJIA C TOMOIIBIO COCTABIICHHSI YPaBHEHUS WJIM CHCTEMBl ypaBHEHHH,
' WHTEPIPETHPOBATh B COOTBETCTBHH C KOHTEKCTOM 3a/1a4M TIOJTYYCHHBIN
pe3ynbTar
[IpuMeHsATh CBOWCTBA 4YMCIOBBIX HEPABEHCTB [UIs CPaBHEHMsS, OLICHKH,
34 penaTs JIMHENHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOM U X CUCTEMBI, JaBaTh
' rpadMuecKy0 MJUTFOCTPALMI0O MHOKECTBA pEIIEHUIl HEepaBeHCTBA, CHCTEMbI
HEPaBEHCTB
4 OyHKIUU
[ToHuMaTh ¥ UCHONB30BATh (YHKIMOHATIBHBIE TOHSATHS U S3BIK (TEPMHHBI,
4.1 CUMBOJIMYECKHE O0003HaueHMs), OINpelesaATh 3HaueHue (QYHKUUU 110
3HAYEHUIO apryMEHTa, ONPEeNIATh CBOMCTBA (pyHKINH 110 €€ TpaduKy
Ctpoutb rpaduKu 3JeMEeHTapHBIX PYHKIUI BHIA:
=/
4.2 y
kix
, ¥y =Xx?,y =x3 y = |X|, oI1ChIBaTh CBOWCTBA YHCIOBOW (pyHKIINHU IO €€ TpaduKy
9 KUIIACC
Kox .
IIpoBepsiemble MpeaAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOIA
31:;?1)% 00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOTI'O 00111er0 00pa3oBaHus
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pe3yJibTa
Ta
1 Yucna v BBIYUCICHUS
1.1 CpaBHUBATh U YHIOPSJOYMBATh PALIMOHAIBHBIE U UPPALlMOHAJIBHBIE YU CIIA
BoinonuaTe apudmernueckue AEMCTBHUS € palMOHAJIbHBIMU YHCIAMH,
1.2 coyeTasi YCTHblE M IHCbMEHHBbIE TNPUEMBI, BBIIOJHATh BBIUYUCIECHUS C
VPPaLMOHAIBLHBIMU YU CIIAMU
13 Haxomute 3HadyeHMss creneHed C LEIbIMM II0Ka3aTelsiMH M KOPHEH,
' BBIUNCIIATh 3HAYECHUS YMCIOBBIX BBIPAXKCHUN
14 OKpyrisiTh [EHCTBUTENIBHBIE YHNCIA, BBIIOJIHATH NPUKHUIKY pe3yjbTaTa
' BBIUNCJICHUM, OLICHKY YHMCIIOBBIX BBIPAa)KEHHUN
2 YpaBHEHHUS U HEPABEHCTBA
51 Pemats nuHeiiHble W KBaJpaTHbIE YpaBHEHUS, YPaBHEHHs, CBOJSIIMECH K
' HUM, NIPOCTENIINE TPOOHO-pallMOHAIbHbBIE YPaBHEHUS
Pemwate cuctemel JByX JIMHEMHBIX YPaBHEHHHM C JBYMs IIEPEMEHHBIMU U
2.2 CUCTEMBl [BYX YpPaBHEHHH, B KOTOpPHIX OJHO YypaBHEHHUE HE SBISIETCA
JIMHENHBIM
Pemate TekcTOBBIE 3amauM aareOpanuecKuM CIOCOOOM C  IMOMOIIBIO
23 COCTaBJICHUS YypPAaBHEHUS WM CUCTEMBl [BYX YpaBHEHHH C JAByMs
IIEPEMEHHBIMU
ITpoBOAMTH MpPOCTENUIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
54 TOM YHUCJIE C NPUMEHEHUEM TIpapUuecKux IMpeAcTaBIeHUuN (Hampumep,
. YCTAaHABJIMBATh, UMEET JIM YPaBHEHUE WJIM CUCTEMa ypAaBHEHUN DPELLEHUS,
€CJIM UMEET, TO CKOJIBKO)
Pemate nuHeliHble HepaBeHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pa)xaTb
2.5 pellIeHue HEPAaBEHCTB HA 4YHCIOBOM MpSAMOM, 3alMChIBaTh DPELIEHUE C
IIOMOIIBIO CUMBOJIOB
Pemate cucremMbl JTMHEMHBIX HEPAaBEHCTB, CHUCTEMbl HEPaBEHCTB,
"6 BKJIIOYAIOILIME KBAJpaTHOE HEPABEHCTBO, M300pa)kaTb PELICHUE CUCTEMBI
' HEPaBEHCTB HAa 4YHUCJIOBOW IIPSIMOW, 3allMCHIBATh PEIIEHHUE C IIOMOILIBIO
CHUMBOJIOB
2.7 Hcnonp30BaTh HEpAaBEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a1a4
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DOyHKIMHU

Pacmno3naBats (bYHKI_II/II/I HN3YUCHHBIX BHUIOB. IToka3piBaTh CXE€MaTHUUYECKHU

pacroioXeHue Ha KOOPAMHATHOM MIIOCKOCTH TrpadukoB (GyHKIUN BUA:

> y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAYCHUI
K02 PHUIIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKIIMIA
35 [Toka3epIBaTh CXeMaTHYECKH PACIIOIIOKEHHUE HA KOOPAWHATHOHM IUIOCKOCTH
' rpadukoB QyHKIMI BUIa y = VX, y = |X| ¥ ONUCHIBaTh CBOMCTBA (DYHKIIUI
33 Crpoutp 1 M300paxarh CXeMaTH4YEeCKU IpadUKHU KBaJIPATUYHBIX (DYHKIUH,
' OIKCHIBATH CBOMCTBA KBAIPATUYHBIX (DYHKIIMI IO UX TpaduKam
34 Pacno3naBath KBagpaTHUHYIO (GYHKIHUIO IO GOpMYyIie, IPUBOJUTH IPUMEPHI
' KBaJPaTUYHBIX (PYHKIUI U3 peaabHON KU3HHU, (PU3UKH, TEOMETPHH
4 ApudmeTrnueckast U reoMeTpUUecKas Iporpeccun
Al PacriozHaBaTh apupMETHUECKYI0O U T€OMETPUYECKYIO IPOTPECCHH IIPH
. Pa3HBIX crioco0ax 3a1aHus
BBIMOTHATE  BBIYHMCIEHUS C HUCIOJB30BaHUEM (OpPMyNl 7-TrO  4ieHa
4.2 apu(pMETUYECKOH W TeOMETPUYECKOH TNpOrpeccuii, CyMMbI MEpBBIX 0
YJICHOB
13 N3o0paxkaTh WieHBI IOCIEIOBATEILHOCTH TOYKAMH Ha KOOPAWHATHOM
' TUIOCKOCTH
Pemate 3amaum, CBsI3aHHBIE C YUCIOBBIMH IOCIEI0BATEIBLHOCTSIMH, B TOM
4.4 YyuClie 3aJa4d M3 PEATbHOW JXKWM3HHU (C HCIOJIB30BAHHEM KaJbKYJISTOPA,

U(PPOBBIX TEXHOJIOTHH)
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IMTPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAECPKAHUS
1 Uucna v BBIYUCICHUS
Jpobu OOBIKHOBEHHBIE U JAECATUYHBIC, MEPEXOd OT OJIHOH (HOpMBI 3amucu
1.1 npobeit k apyroil. IloHATHe palnMOHaNbHOIO 4YHUCIHA, 3alHUCh, CpPaBHEHUE,
YHOPSAI0OYMBAHUE PALIMOHATIBHBIX YHCET
1o Apudmernueckue ASHCTBHs ¢ pallMOHAIBHBIMU YuCIaMu. Penienue 3agau u3
' peanbHON MPAaKTUKU HA YaCTH, HA IPOOH
13 Crenenp C HaTypaJbHBIM [IOKa3aTejeM: OIpelneieHne, Mpeodpa3oBaHue
' BBIPAKCHUI Ha OCHOBE ONPEENICHNUS, 3alIUCh OOJBIINX YUCEI
14 [IporeHTHhI, 3aMTUCh MPOLIEHTOB B BUIE APOOH U ApoOu B BHIE MPOLEHTOB. Tpu
' OCHOBHBI€ 33/1a4M Ha IIPOLICHTHI, PELICHUE 3a/1a4 U3 PEAIbHOU MPAKTUKU
Ls [IpuMeHeHne NpPU3HAKOB  JIETUMOCTH, pAa3jOKEHHE Ha  MHOKUTEIU
' HaTypaJIbHbIX YUCEIl
L6 PeanbHble  3aBHCMMOCTM, B TOM uucie 1MpsMas W oOparHas
' MIPONOPLUUOHAIBHOCTH
2 AnreOpandeckue BoIpaKCHUS
)1 [lepemeHHbIE, YMCIIOBOE 3HAUEHHUE BBIPAKEHMS C NepeMeHHOH. JlomycTumMblie
' 3HAYEHUS IEPEMEHHBIX
25 [IpencraBnenne 3aBUCHMOCTH MEXAYy BEIHMYMHAMH B BHIE (HOPMYIIBL
' Brruncnenus o hopmynam
)3 [IpeoOpa3oBanue  OyKBEHHBIX  BBIPDOKEHUN, TOXXIECTBEHHO  paBHBIC
' BBIPAKEHUS
24 CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIEM
5 Opnowienbl 1 MHOrowieHsl. CreneHp MHOrowieHa. CioxeHue, BhIYUTaHUE,
' YMHOKE€HUE MHOT'OWIEHOB
"6 @opMyIibl COKPAIIEHHOTO YMHOKEHHUS: KBaJIpaT CYMMBbI U KBaJpaT Pa3HOCTH.
' ®opMyna pa3HOCTH KBaapaToB. Pa3inokeHre MHOIOYIEHOB HA MHOKUTEIU
3 VYpaBHeHnus
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VYpaBHeHHe, KOpPEHb YypaBHEHHs, IpaBmjia NpeoOpa3oBaHUS ypaBHEHHS,

> PaBHOCUJILHOCTh YPaBHEHHI
12 JIuneliHoe ypaBHEHHE C OJHOW MEPEMEHHOW, YWCIO0 KOpPHEH JMHEHHOIo
' YPAaBHEHUs, PEIICHNE JINHEWHBIX YPABHEHUH
13 CocraBiieHne ypaBHEHUH 110 YCJIOBMIO 3aJaud. PelieHue TEeKCTOBBIX 3ahay C
' MIOMOILIbI0 YPABHEHU I
34 JluneitHOe ypaBHEHUE C IBYMS IEPEMEHHBIMU U €0 rpaduk
Cucrema [ByX JMHEHHBIX ypaBHEHUM C ABYMsS NepeMEHHbIMHU. Perenue
3.5 CUCTEM YypaBHEHHUH CIocoOOM MOACTaHOBKU. [Ipumepsl pelieHus TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUN
4 Koopaunats! u rpadpuku. OyHKIIH
4.1 Koopaunara Touku Ha npsiMoit
42 Uucnossle IpOMEKYTKH. PaccTossHue Mexay AByMs TOYKaMU KOOPAMHATHOU
' MpAMOit
43 [IpsmoyronbHas cuctema koopauHaT, ocu Ox u Oy. AOcuucca U opAuHATa
' TOYKU Ha KOOPJAMHATHOM IIJIOCKOCTH
44 [Tpumepsr rpadukoB, 3agaHHbIX (Gopmynamu. UteHune rpaduKoB pearbHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk dpynkiuu. CoiicTBa GpyHKINN
4.6 Jluneitnas gynkuus, e€ rpaduxk. I'paduk dyHkuum y = ||
47 I'padmyeckoe pemieHne JUHEWHBIX YypaBHEHUHW M CHCTEM JIMHEWHBIX
. YpaBHEHUI
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUSA
1 Hucna v BBIYUCIECHUS
11 KBanpatuslii kopenb u3 uwucina. lloHstue o0 uHppalMOHAIBLHOM YHUCIE.
' JlecsiTuuHbie TPUOIMKEHUS UPPALIMOHATIBHBIX YHCET
CpoiicTBa apuMeTHYeCKUX KBaJpaTHBIX KOPHEH H UX TMPUMEHEHHE K
1.2 PeoOpPa30BAHUIO YUCIIOBBIX BBIPAKCHHUI W BBIYUCICHUSM. JleiCTBUTEILHBIC
yucia
1.3 Crenens C LeNbIM NIOKa3zaTeneM U e€ cBoicTBa. CTaHAapTHas 3alUCh YKCIIa
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Anrebpanyeckue BbIpaXKEHUS

2.1 KBanpaTHblii TpEXWIIEH, pa3i0KeHUE KBAAPATHOTO TPEXWIECHA HA MHOKUATEIIN

2.2 Anrebpandeckast 1podb. OCHOBHOE CBOMCTBO aJireOpanveckoi qpoou

2.3 CrnosxeHue, BBIYMTAHNUE, YMHOKCHHE, JICTICHUE allreOpandecKux Ipooei

24 ParmonanbHbIe BRIpaKeHUS U UX MTPeoOpa3zoBaHue
3 VYpaBHEeHMs 1 HEpaBEHCTBA

31 KBanpatHoe ypaBHeHue, (opMmysna KOpHEH KBaJpaTHOIO YpaBHEHHS.
' Teopema Buera

3.2 Pemenne ypaBHeHui, CBOAAIIMXCA K JINHEWHBIM U KBAJAPATHBIM

33 [Ipocreitmue npoOHO-pallMOHATBHBIC YPABHEHUS

I'paduueckas MHTEpHIpETaLUs YPAaBHEHUN C JIBYMS TIEPEMEHHBIMU U CHCTEM
3.4 JMHENWHBIX ypaBHEHUH ¢ JBYMs NepeMeHHbIMU. [Ipumepsl perieHus cucreM
HEJIMHEHHBIX YPABHEHUN C ABYMS IIE€PEMEHHBIMU

3.5 Pemrenune TeKCTOBBIX 3324 alreOpandecKiuM CriocoOom

3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 0/1HOI ITepeMEHHON

3.8 PaBHOCUIIBHOCTH HEPABEHCTB

3.9 JIuneiiHble HEpaBEHCTBA C OJJHOW EPEMEHHOM

3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJAHON IIEPEMEHHOM
4 OyHKIUU

il ITonatue ¢ynkuuun. OOnacTe ONpeneneHuss MW MHOXKECTBO 3HAYEHUH
. ¢ynkunuu. CriocoOsI 3aanus GyHKIUN

4.2 I'padux Gpynkunu. Yrenue cBoicTB GyHKIMHU 1O €€ rpaduKy

43 [Tpumeps! rpadukoB GYHKINH, OTPAKAIONINX PEATBHBIE TPOIECCHI

44 OyHKIMM, OIUCHIBAIOIIME MPAMYI0 M OOpaTHyl0 HpPONOPLUUOHATIbHBIE
' 3aBUCUMOCTH, UX rpaduKu

4.5 @yHkuuu y =x? y = x?

4.6 Oyukuun y = Yx, y = |x]|

4.7 I'padmyeckoe penieHre ypaBHEHUN U CUCTEM YpaBHEHUN

9 KIIACC
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Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

Yucna 1 BEIYMCIICHUS

1.1

PanmonanbHbie qucia, HppaluOHAJIbHBIC 4YHCJIA, KOHCYHBLIC U OECKOHEUHBIE

JIECATUYHBIE TpoOU

MHoxkecTBO [[GflCTBI/ITGJIBHBIX YHuCCJI, I[GﬁCTBHTGJIBHI;IG Ypciia Kak 0€CKOHEUHBIC

JCCATUYHBIC ,Z[pO6I/I. B3aumHO 0gHO3HAYHOE COOTBETCTBUE MECKAY MHOXCECTBOM

b2 JEHCTBUTENBHBIX YMCEN U KOOPAUHATHON npsiMoil. CpaBHEHHE JIEHCTBUTENIbHbIX
qyucell
1.3 Apudmernueckue 1eHCTBUS C AEHCTBUTEIbHBIMU YHCIAMU
W3mepenus, npubamkeHus, oueHKU. Pa3mepbl 00bEKTOB OKpPY’KAIOLIEro MUpa,
14 JUINTEIBHOCTh TPOLIECCOB B OKpykatomeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkenus. Okpyrienue uucen. Ilpukuaka u omneHka
pEe3yJIbTaTOB BBIYMCICHUI
2 YpaBHEHHUs 1 HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU ITEPEMEHHOMN
2.2 JIuneiinoe ypaBHeHue. Penienue ypaBHEHUM, CBOAAIUXCS K TUHEUHBIM
23 KBanpatHoe ypaBHeHue. Pelienue ypaBHEHMM, CBOAAIIMXCS K KBaJPaTHBIM
"4 buxBanpatHoe ypaBHenue. Ilpumepbl pelieHHs ypaBHEHMH TpeTbed U
' YETBEPTOU CTENEHEW Pa3JI0KEHUEM Ha MHOKHUTEIN
2.5 Pemenne npoOHO-paiMOHATBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHEHUI
2.7 VYpaBHeHUE ¢ ABYMsI IEPEMEHHBIMU U €T0 rpaduk
2.8 Pemenne cucrem IByX JINHEWHBIX YPABHEHHM C IBYMs IIEPEMEHHBIMU
20 Pemenue cucrem OByX ypaBHEHHWH, OJHO M3 KOTOPBIX JIMHEMHOE, a Apyroe —
' BTOPOM CTEIIEHU
2.10 I'paduueckas MHTEpIIpEeTALUs CUCTEMbI YPaBHEHUI ¢ ABYMS EpEMEHHBIMU
2.11 Penienne TekcToOBBIX 3a/1a4 aJireOpanyeckuM crocodom
2.12 HucnoBsle HEPaBEHCTBA U UX CBOMCTBA
2.13 Pemienne nuHENHBIX HEPABEHCTB C OJJHOM MEPEMEHHOU
2.14 Pemenne cucreM TMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBangparnslie HepaBeHCTBA
516 I'padnueckas uHTEpHpeTanusi HEPaBEHCTB W CHUCTEM HEPABEHCTB C JByMs

MNEPEMCHHBIMU
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DOyHKIMHU

Ksanparnunas ¢ynknus, e€ rpaduk um cpoiictBa. [lapaGona, KOOpIUHATHI

> BEPLIMHBI 1apaldoJibl, 0Cb CUMMETPUHU TapadoIbl

3.2 ['paduku pynkuunii y=kx, y=kx+b u ux cBoiicTBa

33 I'paduku pynkuuii y=k/x, y = x°n ux cBOCTBa

34 ['paduku QyHKIUH , U UX CBOHCTBA
4 YucnoBele NOCIEI0BATEIBHOCTH

il Omnpenenenue U crocoObl 3aJaHUsl YUCIOBBIX MOCJIENI0BAaTEIILHOCTEN. 3ajaHue
' HOCJIE0BATENIBHOCTH PEKYPPEHTHOM (hopMysioi 1 popMyIIoii n-ro ujaeHa

42 Apudmernueckas mnporpeccus. Dopmynbel n-ro  wieHa apUpMeTHUECKOM
' IIPOrPECCUH, CyMMBI [IEPBBIX 7 YJICHOB

43 I'eomerprueckas mporpeccuss. PopMmysnbl #-r0  WIEHA T€OMETPUYECKON
' IPOTPECCUU, CyMMBI NIEPBBIX 71 YICHOB

44 N300pakeHre 4YiIeHOB apu(METHYECKOM U TIeOMEeTPUYECKOH IMpOorpeccHit
' TOYKaMU Ha KOOPJAWHATHOM IJIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIUAIbHBIA POCT

4.5 Crno’xHbIe MPOLIEHTHI
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ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
MMPOTPAMMBbI OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

Kox
nposepsi IIpoBepsieMble TPeGOBAHUS K NMPeIMETHBIM Pe3y/JbTATAM OCBOEHUSI
e€MOoro OCHOBHO# 00pa30BaTeJIbHOM NMPOrpaMMbl OCHOBHOI'0 00IIIEr0
TpeOoBaH o0pa3oBanus Ha ocHoBe PT'OC
usi

YMeHnue onepupoBaTh MOHATUAMHU: MHOKECTBO, IIOJMHOKECTBO, OIEPALIUU
HaJI MHOXXECTBAMH; YMEHHUE OTICPUPOBATH MOHATUAMU: Tpad, CBA3HBIN Tpad,
1 JIEpEBO, LUKJI, IPUMEHATh UX IPU PELICHUMU 3aJa4; YMEHHUE HCIIOJIb30BaTh
rpadguyeckoe TPEICTAaBICHHE MHOXECTB JUISI OIHMCAaHUS PEATbHBIX

IMpouecCCoB U HBHGHHﬁ, IIpH pCHICHUHN 3aJJa4 U3 JPpYTIux yqe6HBIX npeaAMCTOB

YMeHue OIICPUPOBATL IIOHATHUAMHU: OIPCACICHHUC, aAKCHUOMa, TCOpPEMa,
J0Ka3aTCiIbCTBO, YMCHUC paciio3sHaBaTb WCTUHHBIC n JIOKHBIC
BbICKA3bIBAHUA, IMPUBOIAUTL IIPHMCPBI MW  KOHTPIIPHUMECPBI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUSA BBICKA3bIBAaHU N

YMeHHe omnepupoBaTh IOHATUSMH: HATYpPaJIbHOE YHCIO, IPOCTOE U
COCTAaBHOE YUCIIO, JEIMMOCTb HaTypalbHBIX 4YHMCEJ, IPU3HAKHU ACIUMOCTH,
IIeJI0€ YHCII0, MOAYJIb YHcia, OOBIKHOBEHHAs Jpo0b U JecATHYHAs ApoOb,
CTaHJApPTHBIA BHJ YMCJIA, PALMOHAIBHOE YHCIIO, UPPALUOHAIBHOE YHUCIIO,
apu@MeTHYecKuil KBaJpaTHbI KOPEHb, YMEHHE BBINOJHATH JEHCTBUS C
YHUCJIaMHU, CPAaBHUBATh W YNOPSAJOYMBATH 4YMCJIA, NMPEACTABIATh YHCIA HA
KOOPJMHATHOM MNPSAMOW, OKPYIJIATH YHCIIA; YMEHHME JENaThb NPUKUIKY H

OLICHKY pe3yJibTaTa BBIUMCIICHU N

YMeHue omnepupoBaTh MOHATHSIMHU: CTENEHb C IENbIM [OKa3aTeleM,
apumMeTHUuecKuil KBaJpaTHbIH KOPEHb, MHOT'OWIEH, alredpandeckas Apoob,
TOXJIECTBO; 3HAKOMCTBO C KOpPHEM HATypajJbHOH CTENEeHH OoJblIe
4 €IMHUIIBI; YMEHHUE BBIIOJIHATH Pacy€éThl 1Mo ¢opmynaM, npeoOpa3oBaHUs
HEbIX, JAPOOHO-PAMOHANBHBIX BBIPAKCHUH M BBIPAKCHUH C KOPHSIMH,
pa3NoKEHNEe MHOTOWICHA HAa MHOXKHTENH, B TOM YHCJIE C MCIOJIB30BaHUEM

(1)OpMy.]'I Pa3HOCTHU KBAaAPATOB U KBaApaTa CYMMBI U Pa3HOCTHU

YMmenue OIICpHUPOBATH IOHATUAMH: UYHUCIOBOC PAaBCHCTBO, YPAaBHCHUC

COJHOM nepeMeHHoﬁ, YUCJIIOBOC HCPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;
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YMEHHE pellaTh JMHEWHbIE M KBaJpaTHbIE ypaBHEHUs, JApOOHO-
palOHaIbHbIE YPABHEHUS C OJTHOM IIEPEMEHHON, CUCTEMBI IBYX JIMHEWHBIX
YpaBHEHUH, TMHEIHbIE HEPABEHCTBA U UX CUCTEMBI, KBapaTHbIE U APOOHO-
palMOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM YHCJIE IIPH
peleHun 3a1ad U3 APYTMX NPEeIMETOB M INPAKTUYECKUX 3aJay; yMEHHUE
UCIIOJIB30BaTh KOOPAMHATHYIO IPSAMYK0 U KOOPAMHATHYIO IUIOCKOCTb IS

M300paXeHUsI pelIeHU ypaBHEHUN, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATHAMHU: (QYHKUOUSA, rpaduk (yHKIHH, HYIA
GyHKIIUM, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUs,
yObIBaHMS, HAWOOJIbIIEE W HAMMEHBIIEE 3HAYCHHUS (PYHKIUU; YMEHHE
OMEpUPOBATh MOHATHAMH: TpsAMas MPONOPIHUOHATBHOCTh, JIMHEWHas
bynkums, KBagpaTtuuHas (YHKIOHUS, oOpaTHas MPOMOPIHOHAIBHOCTS,
napaboia, runepoosa; yMeHue CTpouTh rpaduku (QyHKIUH, UCIOJIB30BaTh
rpaduKd UIS ONpEACTCHUS CBONCTB TNPOIECCOB M 3aBUCHUMOCTEH, IS
pelleHus 3a1a4 U3 IPYruxX yueOHbIX MPEeIMETOB U PEaTbHOM KU3HU; YMEHHE

BbIPpaXXaThb (1)OpMy.]'IaMI/I 3aBUCHUMOCTU MCIKAY BCIIMYNHAMU

YMeHue onepupoBarh MOHATUSAMU: MOCIEIOBATEIBLHOCTD, apU(PMETHUECKAS
U TeOMEeTpUuYecKas MpOTrpeccHuM; YMEHHE HCII0JIb30BaTh  CBOWCTBA
HOCJIEe0BAaTENbHOCTEN, (POPMYJIBI CyMMBbl U OOIIEro 4ieHa NpHU pEeHIeHUuU
3a7a4, B TOM 4YMCJE 33Ja4 U3 JIPYrMX Y4eOHBIX IPEIMETOB U PEaJbHOU

KHU3HHU

YMeHue pemaTh 3aJjaud pa3HbIX TUIIOB (B TOM YHMCIIE HA MIPOLEHTHI, 10JIU U
4acTH, JBM)KEHUE, padOTy, IEHYy TOBAPOB M CTOMMOCTH IMOKYIIOK M YCIYT,
HAJIOTH, 3aJaud U3 O0JIACTH YINpaBJIECHUSA JIMYHBIMM U CEMEHHBIMHU
(uHaHCaMM); YMEHUE COCTABJIATH BBIPAXKEHMSI, YpPaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHUIO 3aayd, MCCIECLOBAThb IIOJIYYECHHOE pELICHUE H

OLICHUBATh HpaBI[OHOZ[O6HOCTB IMMOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh MOHATUSAME: (UTYpa, TOYKA, OTPE3OK, IpsAMasi, JTyd,
JoMaHasi, Yroj, MHOTOYIOJbHUK, TPEYrOJbHUK, PpPaBHOOEAPEHHbIN U
PaBHOCTOPOHHHUM TPEYrOJIBHUKH, NMPSAMOYTOJIbHBIM TPEYTrOJIbHUK, MEIUAHA,
OuccekTpuca u BBICOTA TpEyroJIbHUKA, YETBIPEXYTOJIbHUK,
napauienorpaMM, poM0O, IpSIMOYTOJIBHUK, KBapaT, TPAeus; OKPYKHOCTB,
KpYT, KacaTenbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (UTypaMH; yMEHUE
pemaThs 3a7a4d, B TOM YHCIE W3 IOBCEIHEBHOW >KM3HU, HA HAXOXKICHUE

TCOMECTPHUUYCCKUX BCIWYHNH C IMPUMCHCHUECM H3YUYCHHBIX CBOMCTB (bl/Il"yp u
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¢dakToB

10

YMeHue omnepupoBaTh IMOHATHSMH: PABEHCTBO  (QUIYp, PaBEHCTBO
TPEYrOJIbHUKOB; NapauIeJbHOCTh U IEPHNEHAUKYISAPHOCTh NPSMBIX, YroOJl
MEXIY NMPSMBIMH, TIEPICHIUKYIISP, HAKJIOHHAS, TIPOEKIH, mogodue ¢puryp,
HOJ00HBIE TPEYTrOJIbHUKH, CHUMMETPUS OTHOCHTEIBHO TOYKM M IPSIMOM;
YMEHHE paclo3HaBaTh pPAaBEHCTBO, CHMMETPUIO H Togodue ¢uryp,

MapaiCJIbHOCTb U NCPICHAUKYIIAPHOCTD IIPAMBIX B OKPYKAIOIMIEM MUPE

11

YMeHue omnepupoBaTh MOHATHSIMH: JJIWHA, PACCTOSHHUE, yroy (BETUYHMHA
yria, CHHyC U KOCHUHYC YIJla TPEyroJIbHHMKaA), IUIONIa/lb; YMEHHUE OLIEHUBATh
pa3Mepsl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE IPUMEHSITh
(GopMyJibl IEpUMETPA U IJIOLAAN MHOTOYTOJIbBHUKOB, JUTMHBI OKPY>KHOCTH U
WIOHIad Kpyra, o0beMa NpSIMOYroJbHOTO MapajUleNienune/aa; yMeHHe
MPUMEHATh MPU3HAKU PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojbHuka, teopemy lludaropa, TpUTrOHOMETPUYECKUE COOTHOIICHHUS

JUTSL BBIYUCIICHUS JITUH, PACCTOSHUMN, TUIOMAACH

12

YMenue  u3o0paxarb  IUIOCKME  (QUIYypbl K HMX  KOMOUMHAIuH,
OPOCTPAaHCTBEHHBIE (QUTYpBl OT pPYyKH, C [OMOIIBI0 YEepPTEKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB 110 TEKCTOBOMY WJIM CUMBOJIBHOMY

OIMHNCaHUIO

13

YMmenue ONICpHUPOBATh IOHATHAMU: IMPAMOYTOJIbHAsA CUCTEMa KOOPAWHAT,
KOOpAUHATBI TOYKHU, BEKTOP, CyMMa BCKTOPOB, IMPOU3BCACHUC BCKTOpA Ha
YUCI0, CKAJIAPHOC IMTPOU3BCACHUC BEKTOPOB; YMCHHUC HCIIOJIB30BAaTh BEKTOPLI
H KOOPpJAHUHATLI IS NPEACTABJICHUS JAaHHBIX W PCHICHHA 3a/la4, B TOM YUCJIC

U3 JIPYyruX YYEOHBIX MIPEAMETOB U PEATHHOM KU3HU

14

YMeHue onepupoBatrh MOHATHAMH: CTOJIOMKOBBIE U KPYTOBBIE JHAarpaMMBl,
TabNuLbl, cpenHee apudMeTHIecKoe, Menana, HauboJbllee U HauMEHbIIIee
3HaueHus,  pa3Max  YMUCIOBOro  HaOopa;  yMEHUE  HU3BJIEKATbh,
UHTEPIPETHPOBATh U MPEOOpa3oBbIBATh MH(GOPMALIKIO, PEACTABICHHYIO B
TabJIMLax ¥ Ha JuarpaMmax, OTPa)karollyl0 CBOWCTBA M XapaKTEPUCTUKU
peallbHbIX MPOLIECCOB M SIBICHUHN; YMEHHE pAaclO3HaBaTh W3MEHYUBHIC

BCJIMYMHBI B OKPYXKArOEM MHUPEC

15

YMeHue omnepupoBaTh IMOHATHSAMHU: CIyYalHBIA ONBIT  (CIy4alHBIN
9KCIIEPUMEHT), JIEMEHTapHOE COOBITUE (PJIEMEHTAPHBINA UCXOJI) CIy4YaitHOTO
OIbITa, CIy4yallHOE€ COOBITHE, BEPOSITHOCTh COOBITHS, YMCHHE HAXOJUTh

BCPOATHOCTH CﬂyqaﬁHBIX COOBITMM B OIBITaX C PaBHOBO3MOXHbBIMU
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3JICMCHTAapHbBIMU CO6I)ITI/I$[MI/I; YMCHUC peuiaTtb 3aga4u MECTOAO0OM
OpPraHnu30BaHHOT'O nepe6opa U C HUCIHOJIb30BAHUCM IIpaBHJIa YMHOXCHUS,
YMCHHUEC OLUCHUBATH BEPOATHOCTU PCAJIbHBIX COOBITHI U $[BJI€HI/H>'I, IIOHUMAaThb
poOJIb  HOPAKTHYCCKH  OOCTOBCPHBIX W  MAJOBCPOATHBIX COOBITUH B
OKpyXaromeM MUPE U B KXKU3HU, 3HAKOMCTBO C IIOHATUCM HCE3aBUCUMBIX
CO6LITI/II>'I; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEI H €ro POJIbIO B MaCCOBBIX

SABJICHUAX

16

YMeHue BbIOMpaTh MOAXOMALINI M3YUYEHHBIM METOJ JUIsl PEeLIeHUs 3a/ladH,
IPUBOJUTH NPUMEPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPHUPOAE U
JKU3HM, DPaCIlO3HABATh IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKUM B HCKYCCTBE,
ONMCBHIBATh OTIEJIBHBIE BBIJAIOLIMECS PE3YJIbTAThl, IMOJIYYEHHBIE B XOJIE
pPa3BUTUS MAaT€MATHKU KAK HAyKW, IPUBOJMTH IPUMEPHI MAaTEMaTUYECKUX

OTKPBITHM U UX aBTOPOB B OT€YECTBEHHON ¥ BCEMUPHON UCTOPUU
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INEPEYEHD 2JIEMEHTOB COJAEPXXAHUA, ITIPOBEPAEMbBIX HA OI'D
HO MATEMATUKE

Kox

IIpoBepsieMblii 3JIeMeHT copepPKAHUSA

1 Yucna u BBIYUCICHUS

1.1 Harypanbnsie u nensie yncna. [IpusHaky JeIMMOCTH LEIIbIX YUCE

1 OOBIKHOBEHHBIE M JECATUYHBIE  JpoOM,  TPOIEHTHl, OECKOHEYHbIE
. NepUOANYECKUE IPOooH

13 Paunonaneupie uncia. Apudmernyeckue omepanudd ¢ paloHaIbHBIMU
. YUCIaMHU

14 JeiictButenpHpie unciaa. ApudMETHUYECKHE ONepanuud ¢ JACHCTBUTEIbHBIMU
. YUCIaMHU

s [TpuOnkE€HHbIE BBIYUCICHUSA, MpaBUiIa OKPYTJICHHUS, NPUKUAKA U OICHKA
. pe3ynbTaTa BIUUCICHUN

2 Anrebpanyeckue BhIpaKeHUS

2.1 BykBeHHblIe BbIpakeHUs (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ nenbiM mokazatesneM. CTeNeHb C PalMOHAIBHBIM IOKa3aTeseM.
' CaoiicTBa cTeneHn

2.3 MHorouseHbI

2.4 Anrebpanueckas 1poOb

5 s ApupmeTnueckuii  KOpeHb  HATypaJbHOM  CTENEHH. HeuictBus ¢
' apuQMeTHUECKUMU KOPHSIMH HaTypalbHON CTETIEHU

3 YpaBHEHUs 1 HEpABEHCTBA

31 Lensle u npoOHO-paroHaNbHBIE ypaBHEHUs. CHCTEMBI W COBOKYITHOCTHU
' YpaBHEHUH

35 Llenbie u napoOHO-palMoHaiIbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTHU
. HEPaBEHCTB

33 Perienie TEKCTOBBIX 3a1a4

4 YucioBble OCIEN0BATENBHOCTH

4.1 ITocnenoBaTeILHOCTH, CIIOCOOBI 3aMaHus IOCIEN0BATEILHOCTEN

4.2 Apudmerndeckas U reomerpuyeckas mporpeccu. Dopmyna  CIOXKHBIX
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MPOLEHTOB

5 DyHKIMU
Oyuknust, cnocodbl 3amanus ¢yHkuuu. [paduk  dynknuu. O6nacth
orpezieNieHus: 1 MHOKeCTBO 3HaueHuid Qpynkuuu. Hynu pynkuuu. [IpomexyTku
5.1. 3HAKOMOCTOSAHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKIHMH. MaKCUMyMBbI U
MUHUMYMBI (QyHknun. HawmOoliblliee W HaWMEHbIEEe 3HAYCHHWE (QYHKIMH Ha
IIPOMEXKYTKE
6 Koopaunats! Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBbI KOOPIMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX CBOICTBA
7.2 TpeyroabHUK
7.3 MHOroyrojasHUKH
7.4 OKpy>KHOCTb U KpYyT
7.5 N3mepeHne reoMeTpuiYecKuX BEJIMYUH
7.6 BekTops! Ha mIIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OrnucarenpHas CTaTUCTHUKA
8.2 BepositHOCTB
8.3 KomOuHaropuka
8.4 MHoxecTBa
8.5 I'padsr
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