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1. TIOACHUTEJIbHASA 3AITMCKA

Y4eOHuKH:

— Mep3nsk A.I'. Anrebpa: 7 xmacc: y4yeOHHMK JUisi ydammxcsi 001eo0pa3oBaTelIbHBIX
opranuzaimit/A.I'. Mep3nsak, B.b. Ilononckuii, M.C. fxup.-3-e usn., crepeotun. — M.:
Benrana-I'pad, 2018. — 272 c.

— Mep3nsak, Apxammii ['puropreBuu. AnreOpa. 8 kimacc: yuebnmk /A.I. Mepsnsk, B.b.
[Tononckuii, M.C. Skup; nox pea. B.E. Ilononbckoro. -7-e usa., crep. — M.: Ilpocsemienue,
2022 —-255c.

— Mep3nsak, Apkammii ['puropreBudu. Anredpa. 9 wmacc: yuebnmk /A.I. Mepsnsk, B.B.
[Tononckuii, M.C. Sxup; noxg pea. B.E. Ilononsckoro. -7-e usa., crep. — M.: Ilpocsemienue,
2022 - 318 c.

YpoBeHb M HanpaBJieHHe padoueil MporpaMMbl: paboyas Mporpamma rnpeiHa3HayeHa
Uist o0yyaromuxcs 7-9 KiaccoB OCHOBHOTO OOIEro 0oOpa3oBaHUsl, COOTBETCTBYET 0OIIEMY
YPOBHIO DPAa3BUTHA M TOJATOTOBKM OOYYaIONIMXCS JAHHOTO BO3pacTa W HalpaBlieHa Ha
peann3annio 00513aTeIbHOI0 MUHIMYMa COJIepKaHusl yueOHOro npeamera « Anredpay.

Ilesib: pa3BUTHE MBIIUICHUS, IPEX/E BCEro GOPMHUPOBAHUE aOCTPAKTHOTO MBIIICHHS.

3agaun:

— (QopMHpOBaHUE JOTHYECKOTO M AJITOPUTMHYECKOTO MBIIIICHHS, a TaKKE€ TaKUX KauecTB
MBIIICHHS], KaK CHJIa U THOKOCTh, KOHCTPYKTUBHOCTH M KPUTHYHOCTH;

— (¢dopMupOBaHHE MATEeMATUYECKOTO CTUJISI MBIIIJICHUS, BKIIIOYAIOLIETO B ce0s MHIYKIUIO U
JIeAyKLHI, O00O00IeHNe W KOHKPETU3allui0, aHallu3 W CHHTE3, KIaCCU(PHUKAIUI0 WU
CUCTEMAaTH3AalMI0, A0CTParupoOBaHUE U aHAJIOTHIO;

— JaTh BO3MOXXHOCTb IIKOJIbHUKAM HAYYUThCA IJIAHUPOBATH CBOIO JAESITEIBbHOCTh, KPUTHUYECKH
OLICHUBAaTh €€, MPUHUMATh CaMOCTOSTEIbHBIC PEIICHUS, OTCTauBaTh CBOM B3TJISAbI U
yOeKIeHHUS;

— HAY4YUTh HIKOJIHHUKOB H3JIaraTh CBOU MBICIH SICHO U MCUEPIIBIBAIOIIIE;

— (dopMupOoBaHHE Y 00YJAOIIUXCS MPEICTABICHHS 00 anredpe Kak 4acTu O0IIeYeIIOBEIeCKON
KYJIBTYDBI.

OO0mas xapakTepuCTHKA y4e0HOI0 MpeaMeTa

Conepxkanne kypca aiareOpsl B 7-9 kiaccax MpeACTaBICHO B BHAC CIEAYIOIIUX
coJlepkaTeNnbHbIX pazaenoB: "Anrebpa", "UucioBble MHOXxecTBa", "®yHkumu", "DIeMEHTHI
NpUKIaIHON MaTeMaTHKu", "Anredpa B HICTOPUYECKOM pa3BUTHH'".

Conepxanne pasgena "AnreOpa" QopMupyeT 3HaHUS O MaTeMaTHYECKOM  SI3BIKE,
HEOOXOMMBIE JIJIsl PEIICHHsI MAaTeMaTHIECKUX 3ajad, 3a/1a4 U3 CMEKHBIX JUCIUIUIMH, a TaKKe
NPaKTUYeCKUX 3ajad. M3yueHue MaTepuasia CIOCOOCTBYET (POPMUPOBAHHIO Yy ydalluxcs
MaTeMaTHYECKOTO armapara pemeHus 3aJad ¢ MOMOINBI0 YPaBHEHWH, CHCTEM ypaBHEHUH W
HEpaBeHCTB. Marepuan JaHHOTO pa3Jiena NpeACTaBIeH B AacleKTe, CIOCOOCTBYIOIIEM
(GOpPMHPOBAHUIO y YYaIIUXCS YMEHHS TOJB30BaThCs anroputmMamu. CymiecTBeHHasl pojib MpU
3TOM OTBOJUTCA PAa3BUTHIO aJTOPUTMHUYECKOTO MBIIUIEHUS — BaKHOM COCTaBIIAIOLICH
MHTEJJIEKTYaJIbHOTO Pa3BUTHS YEIIOBEKA.

Conepxanue pasnena "YuciaoBble MHOXKECTBA" HAllEJICHO HA MaTeMaTHYECKOe Pa3BUTHE
ydamuxcsi, GopMUpoBaHHE Yy HUX YMEHHUS TOYHO, C)KAaTO W SICHO M3JIaraTh MBICIH B YCTHOH M
NUCbMEHHOW peud. Marepuan pasjena pa3BUBaeT IOHATHE O 4YHCIE, KOTOPOE CBA3aHO C
U3y4eHHEM JCHCTBUTEIBHBIX YHCEI.

Lenp comepxanust pasfena "DyHKIUU" — TMOTYYCHHE IIKOJIBHUKAMH KOHKPETHBIX
3HaHWHN O (PYHKIIMH KaK BOKHEWUIIEH MaTeMaTHUYECKOW MOJENH VISl OTMMCAHUS M MCCIICTOBAHUS
IPOIIECCOB M SIBIEHUM OKpykaromero mupa. COOTBETCTBYIOUIMHM MaTepuan CcrnocoOCTBYeT
pPa3BUTHIO BOOOpaKEHHMsT M TBOPUECKHX CIOCOOHOCTEH ydYalluxcsi, YMEHHUIO HCIIO0JIb30BaTh
pa3INYHbIC S3BIKKM MAaTEMAaTUKH (CIIOBECHBINM, CAMBOINYECKUH, TpadUUeCcKHii).

Copepxanue pasaena "IJaeMeHTbl IPUKIIaJHOW MaTeMaTHKU" pacKpbIBAET MPHUKIIAJIHOE U
NPaKTUYEeCKOe 3HAYCHHE MaTeMaTHKU B COBPEMEHHOM Mupe. Marepuan HaHHOTO pasjena
CHocoOCTBYeT (OPMUPOBAHHIO YMEHUH MpPEACTaBIATh W  AHAIM3MPOBATH  PA3IUYHYIO



uH(pOpMaLKI0, TOHUMAHUIO BEPOSITHOCTHOTO XapaKTepa pealbHbIX 3aBUCUMOCTEH.

Paznen "Anrebpa B HCTOPHYECKOM pa3BUTUM" MpeaHa3HaueH Uit (HOPMHUPOBAHHS
MPEJICTAaBICHU O MaTeMaTHKE KaK 4acTH 4YeJOBEUECKOM KyNIbTyphl, JUIsl OOILEro pa3BUTHUS
MIKOJBHUKOB, CO3JJaHUS KYJIbTYPHO-UCTOPUIECKOH cpesibl 00yueHHs.

MecTo y4eOHOro npeaMera B y4eOHOM IJIaHe

B yuebHoM miaHe ydeOHBIN mpeaMeT «Ajiredpay» OTHOCHTCSA K MPEIMETHOH ob0iactu
«MaremaTtuka u nHGopMaThukay. YUeOHBIH MPEAMET H3ydaeTcs ¢ 7 Mo 9 Kjacc M peaausyercs
3a CYeT YacoB M3 00s3aTeNbHON dYacTH y4eOHOro IlaHa M M3 4YacTd, (HOpMHUpPYEMOit
yyacTHUKaMU 0O0pa3oBaTeNbHBIX OTHOIICHUH. YueOHOe coJep)kaHue Kypca aiureOpsl
paccuntano Ha 408 yacoB (1o 4 yaca B Heneno B 7-9 kiaccax).

2. HTAHUPYEMBDIE PE3YJIBTATbBI OCBOEHUA YYEBHOI'O INPEIMETA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yabTaTbl OCBOCHUS IpOrpaMMmbl y4eOHOro Kypca «Ajredpar»
XapaKTepU3yOTCSL:

1) naTpuoTHYecKoe BOCIINTAHHE:

IPOSIBIIEHUEM MHTEpeca K MPOUUIOMY M HACTOSILEMY POCCUHCKON MaTeMaTuKH,
[ICHHOCTHBIM OTHOLIEHMEM K JOCTM)KEHUSIM POCCHUMCKMX MaTeMaTUKOB U POCCUICKON
MaTeMaTHYECKOM ILIKOJIbI, K WCHOJb30BAHUIO OSTHX [JOCTI)KEHHH B Jpyrux Haykax H
NPUKIIAJHBIX cepax;

2) rpa:kIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TFOTOBHOCTBIO K BBINIOJHEHHIO OOSI3aHHOCTEH TIpakJaHWHA U pean3alud ero Ipas,
IpPEJCTAaBICHUEM O MaTEeMaTUYeCKUX OCHOBaX (YHKIMOHMPOBAHUS Ppa3IMUYHBIX CTPYKTYP,
SIBJICHUH, MPOIENyp T'Pa)kIaHCKOTo 00mecTBa (HampuMep, BEIOOPHI, OIPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO 3TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHMEM JIOCTHIKEHUMN
HAaYKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUYECKUX ITPUHLUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM HAa aKTUBHOE y4YacTHUE€ B PELIEHUHU IMPAKTUYECKUX 3a7ad MaTeMaTU4YeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba’KHOCTH MAaTEMaTUUYECKOro 00pa30BaHUs Ha MPOTSKEHUU BCel
KHU3HU 7S YCIIEIHOM NMpo(ecCHOHaNbHOM 1eATeIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U TOCTPOEHHUEM HHIMBUAYAJIBHOW TpaeKTOpuu oOpa3oBaHUsA U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETHYECKOMY BOCHPUATHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, pelIeHUH, pacCy /IeH!, YMEHHIO BUJETh MaTeMaTHYECKHUE 3aKOHOMEPHOCTH
B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

OpHUEHTAIlMe B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4yHBIX IpeJCTaBlIeHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs 4YeJOBEKa, NPUPOAbI U OOIIECTBa, MOHUMaHUEM
MaTeMaTUYeCKOl HayKh Kak c]epbl YeIOBEYECKOW IEsITeIbHOCTH, JTAllOB €€ pa3BUTUS U
3HAUYMMOCTH ISl pa3BUTHS LIMBUIIN3ALIMH, OBJIQJICHUEM A3bIKOM MaTEMaTUKU U MaTeMaTHYeCKOU
KYJIbTYpOH Kak CpEACTBOM IIO3HAHUS MHpa, OBJAJACHUEM NPOCTEMIIMMU HaBbIKAMU
MCCIIEIOBATEIBCKOM 1€ATEIBHOCTH;

6) ¢usuyeckoe BocnUTAHWE, (POPMHPOBAHHE  KYJBTYPbl  3A0POBbA M
IMOLMOHAJIBLHOIO 0JIAroOnoJay4usi:

TOTOBHOCTBIO IPUMEHATh MAaTEMaTHYECKHUE 3HAHUS B MHTEpPEcax CBOETO 370POBbs,
BEJICHUS 370pOBOro 00pasa KM3HM (340pOBOE MHUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIIbIXa, pEryispHas (u3nyeckas aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedeKkcuu,
IpU3HAHHEM CBOETO MpaBa Ha OLIMOKY U TAKOTO )K€ MpaBa JIpyroro 4YeJIoBeKa;



7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpHGHTaHHeﬁ Ha NPUMCHCHHUC MATCMATHYCCKUX 3HAHUU IJId pCIICHUA 3a/1a4 B O6HaCTI/I
COXPaHHOCTH OKPYKAIOIIEH cpenbl, TUIAHUPOBAHHS ITOCTYIIKOB W OLEHKHM HMX BO3MOXHBIX
TIOCJICICTBHIA JIJISI OKPY’KAIOIIeH Cpellbl, OCO3HAHUEM TJI00AIBHOTO XapaKTepa 3KOJOTHYECKUX
po0JIeM U IyTeN UX PELCHUs;

8) ajanTanus K N3MEeHAIOIUMCS YCJIOBUIM COLMATBHOI M IPHUPOIHOIi cpeabl:

TOTOBHOCTBIO K JICHCTBHUSM B YCJIOBHUSX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMITIETEHTHOCTH 4epe3 MPAKTHUYECKYIO JCATEIIbHOCTh, B TOM YHCJIE YMEHHUE YUUTHCS y APYTHX
JFO/IeH, IPHOOPETaTh B COBMECTHOM JCATEIBHOCTA HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUH U3
OIIBITA IPYIUX;

HE00X0IMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4Hcie (GOpMyInpoBaTh UICH,
MIOHATHS, TUIIOTE3bI 00 00BEKTaX W SBJICHUSAX, B TOM YUCIIC paHEe HEU3BECTHBIX, OCO3HABATH
JNeQUIHUTBI COOCTBEHHBIX 3HAHHI M KOMIIETCHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHHMATH CTPECCOBYIO
CUTYallUI0 KaK BBI3OB, TPEOYIOIIUI KOHTPMEP, KOPPEKTHPOBATH NPUHUMAEMbIe PEUICHHUS WU
NecTBUs, POPMYIIMPOBAThH M OIICHUBATH PUCKH U TIOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble Jjornueckne A1eHCTBUA:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NPHU3HAKH MATEMaTHYCCKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy MOHATHAMH, (DOpPMYIHpOBaTH OMpPENEICHUS TOHSATHH,
YCTaHABIIMBATh CYNICCTBEHHBIA NMPHU3HAK KiIacCH(DHUKAIMN, OCHOBAHUS I OO0OOIICHUS U
CpaBHEHHUSI, KpUTEPHUU TTPOBOJIUMOTO aHAIIN3A;

® BOCIPHHHMATH, (HOPMYJIHPOBATH M MPEOOPA3OBHIBATH CYXKICHHS: YTBEPIWUTEIbHBIC U
OTpUIATEIIbHBIC, AMHUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

® BBIABIATH MATEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W IMPOTUBOpPEYMS B (haKTax,
JTAHHBIX, HAOJNIONCHUSAX W YTBEPXKIACHUSAX, TpEAJaraTb KPUTEPHH IS BBISBICHHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JleNaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX M WHIYKTHBHBIX
YMO3aKTIOYeHUN, YMO3aKIFOUeHUH 110 aHAIIOTUH;

e pa30duparh JOKA3aTEbCTBA MAaTEMATHYCCKUX YTBEPXJACHHUU (NIPSIMBbIE M OT MPOTHBHOTO),
MPOBOANWTH CAMOCTOSITENIFHO HECJIOXKHBIE JIOKA3aTelbCTBA MaTEMaTHYeCKUX (PaKTOB,
BBICTpaWBaTh apryMEHTAIlNI0, MPHUBOJIUTL TPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH
CcOOCTBEHHBIE PacCyXICHUS;

e BBIOMpATH crI0COO perieHns yueOHO! 3a1auM (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIIECHUS,
BEIOMpaTh HAHOOJIeE TIOIXOASIINN C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS:

® HCIIOJIB30BAaTh BOIPOCHI KaK MCCIIEOBATEILCKUNA MHCTPYMEHT IMO3HAHUS, (GOpMYITHpOBATH
BONPOCH, (PUKCUPYIOLIUE MPOTUBOpPEUYUE, MPOOIEeMYy, CaMOCTOSTENbHO YCTaHABIUBATH
HCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO MTO3UINIO, MHCHHE;

® TMPOBOJUTH IO CAMOCTOSITENIbHO COCTABIEHHOMY IIJIaHYy HECIOXKHBIM JKCIEPUMEHT,
HEOOJIBIIIOE HCCIEOBAaHUE 0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
3aBUCUMOCTE 00BEKTOB MEXKY COOOI;

® CaMOCTOATEIBHO (HOPMYITHpPOBATH O0OOIIEHUS W BBIBOJBI 10 Pe3yJbTaTaM IPOBEIAEHHOTO
HaOJNIOZICHUSI, WCCIEOBaHUs, OIEHWBATh JOCTOBEPHOCTh IOJYyYEHHBIX PE3yJbTAaTOB,
BBIBOJIOB M 00OOIICHUIA;



IMPOTrHO3UPOBATE BO3MOXKHOC PAa3BUTUC IMPOHECCA, a4 TAKKC BBIABUIaTb IMPCAIIOJIOXKCHUA O
€T0 pa3sBUTUHU B HOBBIX YCIIOBHAX.

Pabora ¢ nnopmanmeii:

BBISIBJISATh HEOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAIMM, JAaHHBIX, HEOOXOIMMBIX IS
peLIeHNs 3a1a4H;

BbIOMpATh, AHAIM3MPOBATH, CHCTEMATU3UPOBATH U HMHTEPIPETUPOBATh HH(POPMALUIO
Pa3IMYHBIX BUAOB U (POPM NPEICTABICHHUS;

BbIOMpaTh (hopMy mpeacTaBieHuss MHGOPMAIMM M HIUTIOCTPHPOBATH peEIIaeMble 3aJadu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAAE&KHOCTh WH(GOpPMAIMU IO KPUTEPUSAM, HPEJIOKEHHBIM YUYUTEIEM WU
c(OpMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCIIPHHUMATh ¥ (OPMYJIHMPOBATH CYKICHHUS B COOTBETCTBHHM C YCIOBUSMH U UEISIMHU
o011eHus, ICHO, TOYHO, IPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX
TEKCTaX, JaBaTh IOSICHEHMsS MO XOAY pPELIeHMs 3aJadd, KOMMEHTHUPOBaTh IOJIYYEHHBIH
pe3yJbTar;

B X0/ OOCYXJEHHs 3a/aBaTh BOIPOCHI 110 CYIIECTBY OOCYXJaeMOW TeMbl, MPOOJIEMBI,
peliaeMoil 3ajauyu, BBICKA3bIBATHh HJEH, HAICJICHHbIE HA MOUCK PEILEHUs, CONOCTaBIATh
CBOU CYXXJCHMsSI C CYXKJCHUSAMH JPYrUX YYaCTHUKOB AMAJIOra, OOHApy>XUBaTh paziuuue U
CXO/ICTBO IO3UILIMH, B KOPPEKTHON (hopMme popMyIupoBaTh pa3HOIJIACHs, CBOU BO3PAKECHHUS;
IpPEICTaBIATh PE3yJbTaThl PELICHUs 3aJaud, SKCIIEPUMEHTa, HCCIEeIOBaHMSA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHA C Y4ETOM 3ajad Ipe3eHTaluu |
0COOEHHOCTEHN ayAUTOpUH;

IOHUMAaTh M MCIIOJIb30BaTh NPEUMYIIECTBA KOMaHIHOW M MHIUBUAYaJIbHOH pabOThl HpHU
pemeHnn yueOHbIX MaTeMaTHYECKUX 3a71ad;

IPUHUMATh L€J1b COBMECTHOM JeATEeNbHOCTH, IJIAHUPOBATh OPIraHU3ALMI0 COBMECTHOMN
paboThl, paclpenensTh BUABI pabOT, JOroOBapUBAThCS, OOCYKIaTh INPOLIECC M PE3yJIbTaT
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX (Qopmax paboThl (00CYkaeHHS, OOMEH MHEHHUSIMH, MO3TOBbIE
HITYPMBI U JAPYTHE), BBIOIHATh CBOIO YaCTh pabOThl U KOOPJIUHUPOBATH CBOU JEHCTBUS C
JPYTUMH 4WIEHaMH KOMaHJbI, OLEHMBATh KAa4eCTBO CBOETO BKJIaZa B OOLIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIE TeiiCTBHS
Camoopranusanus:

CaMOCTOSITENIbHO COCTABJISITH IJIaH, aITOPUTM PEUIeHMs 3a/1auMl (WM €ro 4acTb), BBIOUPATh
CIOCcO0 pelleHuss ¢ y4€TOM MMEIOIUXCS PEeCcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yU€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLIUMOHAJBHBLIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJS IMpoliecca W pe3yibTara pelIeHUs
MaTeMaTH4YeCKOM 3aa49Mu;

NPEABUIETh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPU PEIICHUM 33Ja4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAWIACHHBIX OIIHOOK,
BBIBJIEHHBIX TPYIHOCTEN;

OILICHUBATh COOTBETCTBHE pE3yJibTaTa [EATEIbHOCTU IOCTABICHHOMW IEIH W YCJIOBUSM,
OOBSACHATh MPUYHMHBI JOCTUKCHHS WIH HEJIOCTIDKEHUS IIeNH, HAXOJUTh OIIUOKY, NaBaTh
OIICHKY TPHOOPETEHHOMY OIIBITY.

MNPEIMETHBIE PE3YJIBTATHBI



K konmy oOydenuss B 7 Kjaacce OOYYAIOUIUICS MOMYYUT CIEAYIOUIME MpPEIMETHBIC
pE3yJIbTaThI:

Yucia ¥ BLIYMCTCHHA

BeinonssATe, coderas yCTHbIE M NUCbMEHHbIE NMPHUEMBI, apu(MeTHYecKue IEHCTBUS C
paloHaIbHBIMU YHCIAMHU.

Haxonute 3Ha4YeHHsS YUCIOBBIX BBIPAKEHHH, MPUMEHATH Pa3sHOOOpa3HbIE CIIOCOOBI U
npuéMbl BBIYMCICHUS 3HAUEHUH JAPOOHBIX BBIPAKEHWH, COAEp)KAIIMX OOBIKHOBEHHBIE U
JECATUYHbIE JPOOH.

[Tepexoaute OT 0HOW (HPOPMBI 3aIIUCH YUCEN K Apyroi (ImpeoOpa3oBbIBATH JECATUUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPO0B).

CpaBHUBATH U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrasiTh 4ncia.

BbINONHATE IPUKUAKY U OLIEHKY PE3YJIbTaTa BBIUMUCICHHUM, OLIEHKY 3HAUYEHUN YHCIIOBBIX
BbIpaXCHUI. BBINOMHATE AEHCTBUS CO CTENEHSMU C HATYpajIbHBIMU NTOKA3aTEISIMHU.

[TpyuMeHATh NPU3HAKK JEITMMOCTH, PA3JI0KECHUE HA MHOKUTEIIN HATYPAJIbHBIX YUCEIL.

Pemare NpakTUKO-OpPUEHTHPOBAHHBIE 3aJaud, CBA3aHHBIE C OTHOLIEHUEM BEJIMYUH,
IPONOPLUUOHAILHOCTbIO BEJIMYMH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YIbTAThl PELICHUs
3a/1a4 ¢ yu€TOM OIpaHUYECHUM, CBA3aHHBIX CO CBOMCTBAMU paccCMaTpPUBAEMbIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonb30Bath anredpandyeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSATH €€ B Ipolecce
OCBOEHUS y4eOHOr0o MaTepuaa.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPAXKEHUN IIPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonHATe npeobpa3zoBaHus LIETIO0r0 BBIPAXKEHHUS B MHOTOWIEH MPUBEICHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONHATE YMHOXEHHE OJHOWIEHA Ha MHOIOYIEH M MHOIOYWIEHAa HAa MHOIOWIEH,
OPUMEHATH (POPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcCy1uecTBIATh PA3JI0KEHUE MHOIOWICHOB HA MHOYKUTEJIHM C IIOMOIIBIO BBIHECEHMsS 3a
CKOOKM OOILEro MHOXXUTENs, TPYNIUPOBKH CJIaraeMbIX, MPUMEHEHHs (OpMYJ COKpAIIEHHOTO
YMHOXEHHUS.

[IpumensaTs mnpeoOpa3oBaHUs MHOTOWIEHOB I pEIIEHUs pPa3lMYHBIX 3ajad U3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEATIbHOU TPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTEMEHEH ¢ HATYpalbHBIMU MOKa3aTeIIMH IS IpeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHHUs] M HEpABEHCTBA

Pemars nuHENMHbIE YpaBHEHMsI ¢ OJHOM NEPEMEHHOM, NPUMEHSS MpaBUiIa MEpexona oT
MCXOJHOIO YpaBHEHMsSI K DPABHOCWIBHOMY eMmy. I[IpoBepsATsh, sBisieTCd JIM YHUCIO KOPHEM
YpaBHEHHUS.

[IpumensTs rpaguueckrie METO bl MPU PELIEHUH JTUHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonOupars mpumepsl Mmap 4YMCelN, SBISIONIMXCS PELICHHEM JMHEHHOrOo YpaBHEHUS C
JBYMsI IEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TIpaduK JUHEHHOro ypaBHEHUS C JABYMS
MEePEMEHHBIMH, MOJIb3YACh IPpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemats cucremMpl AByX JIMHEWHBIX YpaBHEHUN C ABYMsI NIEPEMEHHBIMH, B TOM YHCIIE
rpau4ecKy.

CocTaBiATh U pelmarh JUHEWHOE YPAaBHEHHE WIIM CUCTEMY JIMHEWHBIX YPaBHEHHU IO
YCIIOBHIO 3aJa4M, MHTEPIPETHPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3ynbTar.

DOyHKIUHA



N300paxxaTh Ha KOOPAMHATHON MpPsAMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, JIydd, OTpPE3KH, WHTEpBaJbl, 3allUChIBaTh YMCJIOBBIE IPOMEXKYTKHM Ha
anreOpanvdecKoM sI3bIKE.

OtmedaTh B KOOPJAMHATHOM IIJIOCKOCTHM TOYKH MO 33JaHHBIM KOOpJIUHATaM, CTPOUTH
rpaduku muHeHHbIX GyHKkuuid. CTpouts rpaduk GyHKINH y = [X|.

OnwuceiBaTh € MOMOMIBIO (YHKUUH W3BECTHBIC 3aBUCHMOCTH MEXAY BEIMYMHAMU:
CKOPOCTb, BpeMsi, PacCTOsIHUE, IIeHa, KOIUYECTBO, CTOMMOCTh, MPOU3BOAUTEIBLHOCTb, BPEMS,
00bEM pabOoTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumatp Tpaduueckuii cmocod NMpeACTaBICHUS W aHadu3a MHPOPMALUH, U3BJICKATh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(UKOB PEATbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

Yurtate uH(bOpMaLMIO, MPEACTAaBICHHYI0 B TalOiuIax, Ha AWAarpaMMmax, HpPeICTaBIISTh
JIaHHBIE B BHUJC TaOJIMIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIC (CTOJIOYATHIC) M KPYTrOBBHIE) IO
MacCUBaM 3HAYECHUM.

OnucelBaTh U HMHTEPHPETUPOBATH PEATbHBIE YHUCIIOBBIE JIAHHBIE, IPE/ICTABICHHBIE B
TabnuIax, Ha quarpaMmax, rpadukax.

Hcnonp30BaTh Ui ONHMCAHMUSI JTAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKU: CpEIHEee
apudmeTrnyeckoe, MearaHa, HanooJbIIee U HaUMEHbIlIee 3HAYEHU S, pa3Max.

Nwmerp mpexncraBieHue O ciaydyallHOM M3MEHUYMBOCTM Ha IpUMeEpax IEeH, (PU3NYECKUX
BEJIMYMH, AaHTPOIIOMETPUYECKUX JAHHBIX, MMETh MPEACTABIEHUE O CTATUCTHUYECKOMN
YCTONYUBOCTH

K xoniy oOyuenus B 8 kuacce OOydarOMIMICS TOJNYYHT CIEAYIONIUE IPEIMETHBIC
pe3yJIbTaThl:

Yucsia ¥ BLIYUCICHUSA

Hcnonp30BaTh HavadbHbIE MPEICTABICHHUS O MHOXECTBE JIEHCTBUTENBHBIX YHUCEN s
CPAaBHEHMUsSI, OKPYIJICHHS W BBIYMCIEHUMN, M300pakaTb AECWCTBUTEIbHBIE YHUCIIA TOYKAMHU Ha
KOOPJMHATHOMU IIPSIMOM.

[IpuMmeHsTh MOHSATHE apu(METUYECKOro KBAJpPaTHOTO KOPHS, HAXOJUTh KBaJIpaTHBIC
KOpHHU, MHCIIOJB3ysl TP HEOOXOJUMOCTH KaJbKYJSATOP, BBINOJHATH IpeoOpa3oBaHus
BBIPAXEHUI, COIepKAIUX KBAJApaTHbIE KOPHH, UCIIOJIB3YSI CBOMCTBA KOPHEH.

Hcnons3oBath 3amucu OONBIIMX U MaJbIX YHCET C TMOMOIIBIO JCCATUYHBIX ApoOeH u
creneHei yucna 10.

AuredpanyecKkne BbIPaKeHHUS

[IpuMeHsATh TOHSTHE CTENEHU C LEeNbIM IOKa3aTelieM, BBIIOJHATh IMPEoOpa3OBaHUS
BBIPAXEHU, COIEPIKALUX CTENEHU C LIETIbIM MTOKa3aTeIeM.

BBINONHATE TOX/IECTBEHHbIE NMPeoOpa30BaHMs pallMOHAIBHBIX BBIPAXEHUH Ha OCHOBE
MpaBWII ACHCTBHI HAJl MHOTOWICHAMH U alreOpandeckKuMH IpOoOsMHU.

PacknagpiBaTh KBaspaTHBIN TPEXUJIEH HA MHOXKHUTEIH.

[IpumensaTs npeoOpazoBaHUS BBIPAXKEHMM JUIS  pELICHWS Ppa3MyHbIX 3a7ad U3
MaTE€MaTUKH, CMEXHBIX IPEIMETOB, U3 peaTbHOI MPAKTUKH.

YpaBHeHHUsS M HEPABEHCTBA

Pemarp nuHelHble, KBapaTHbIE YPaBHEHUS U pallMOHAIbHbIE YPAaBHEHHUS, CBOJSIINECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

[IpoBoauTh MpOCTENIINE UCCIEN0BAHUS YPABHEHUM U CUCTEM YpaBHEHUH, B TOM YHCIIE C
NpUMEHEeHHEeM TpadUyecKuX TMpeAcTaBlIeHUN (yCTaHaBIMBaTh, UMEET I ypaBHEHHUE WU
CHUCTEMa YpaBHEHMH pEIlIeHUs], €CII UMEET, TO CKOJIbKO, U MTpoYee).

[lepexonuTh OT clOBECHON (OPMYIHUPOBKU 3alaydl K €€ anreOpandyeckoill MOJENu C
MIOMOUIbIO COCTaBJIECHHUS YPAaBHEHMs WM CHCTEMbBl YpaBHEHWI, WHTEpPIpPETUPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 33Ja4y MOJyYEHHBIN PE3yJIbTaT.



[IpuMeHsTh CBOMCTBA YUCTOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLIEHKH, PelllaTh JIMHEHHbIE
HEpaBEHCTBA C OJHONW NEPEMEHHOM M WX CHUCTEMBI, JaBaTh IpapUUecKyi0 HILUIIOCTPALUIO
MHO>KECTBA peLICHII HEpaBEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIUHA

[lornMaTh ¥ UCHONB30BaTh (YHKIMOHATIBHBIC TIOHSITHS U  S3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE OO0O3HAYCHHMS), OMPEACATh 3HAueHUE (YHKIHMHM 10 3HAYCHHIO apryMEHTa,
OTIpeeNATh CBOMCTBAa (PyHKIMHU 110 €€ rpaduKy.

Ctpouts rpaduku 3JeMeHTapHbIX PYHKIMMA BUJA:

y=k/x, y=x2,y=x3,y = [x|, y = VX, ONHCBIBaTH CBOHCTBA YHCIOBOI (YHKIHH IO 68
rpaduxy.

W3BnekaTb W mpeoOpa3oBbIBaTh HMH(GOPMAIMIO, NPEICTABICHHYIO B BHUAE TaOMIL,
Iyarpamm, rpauKoB, PEICTABISATh JaHHbIC B BHJIE TaOJIUI, TUarpaMM, rpadukos.

OnuceiBaTh JaHHbIE C MOMOMIbIO CTATUCTHMYECKUX IMOKAa3aTelei: CpeJHUX 3HAUYCHUU U
Mep paccenBaHus (pa3Max, JUCIEPCUs U CTaHIaPTHOE OTKIIOHEHHUE).

HaxoauTe 4YacTOThl YHCIOBBIX 3HAYEHMH W YACTOTHl COOBITHI, B TOM 4YHCIE IO
pe3yJibTaTaM U3MEPECHH U HAOIIOICHUH.

Haxomuth BeposATHOCTH cHy4yallHBIX COOBITHII B  ONBITaX, 3Has BEPOATHOCTH
9JIEeMEHTApPHBIX COOBITUH, B TOM YHCIE B OIBITAX C PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH.

Hcnonp3oBare rpaduyeckre MOAETH: IACPEBO CIYyYAHHOTO SKCHEPUMEHTA, JHAarpaMMbI
Diiniepa, ynciaoBas npsmasi.

OnepupoBaTh MOHATUSMHU: MHOXKECTBO, MOJMHOXKECTBO, BBINOJIHATh ONEpAlUU Haj
MHOXeCTBaMU: 00BbEIMHEHHE, MIePEeceUeHUE, JTOTOTHEHUE, IEPEUNCIISITh 3JIEMEHTHl MHOXECTB,
IPUMEHSTH CBOMCTBA MHOXKECTB.

Hcnonk3oBarh rpaduyeckoe MPeICTaBICHHE MHOXKECTB U CBSI3eH MEXIYy HHUMH JUIS
OMKCAaHUS TPOLIECCOB UM SIBICHMI, B TOM 4HCJIE MPU PEIICHUU 3aqad U3 JAPYruX Y4eOHBIX
IIPEIMETOB U KYPCOB.

K xonmy oOyuenuss B 9 kjacce OOyHarOUIMICS MOJYYHUT CIEAYIOUIUE IPEIMETHBIC
pE3yJIBTaTHI:

Yucsia ¥ BbIYUCICHUSA

CpaBHUBaTh U YIOPSAI0UYNBATH PAllMOHAIBHbBIE U HPPALIMOHAJIbHBIE YUCIIA.

BoinonuaTe apudmernyeckue AeUCTBUS C pallMOHAIBHBIMU YHCIIaMHU, COYETasl YCTHBIE U
MMCbMEHHBIC TPUEMBI, BBHITIOHATH BEIUUCICHUS C UPPAITIOHAIEHBIMU YUCIIAMH.

Haxonuth 3Hau€HUs CTENEHEN C LEeNbIMU MOKA3aTeIsIMU U KOPHEH, BBIYUCIISATh 3HAUCHUS
YHCJIOBBIX BBIPAXKEHUH.

OkpyrisaTh JNEHCTBUTENIbHBIE YHCIIA, BBINOJHATH NPUKHUAKY pe3yjbTaTa BbIYHUCICHHM,
OLICHKY YHMCJIOBBIX BBIPQXKEHUH.

YpaBHeHHUs M HEPABEHCTBA

Pemate nuHENHBIE M KBaJApPAaTHBIE YPABHEHUS, YPAaBHEHHUs, CBOJSIIMECS K HUM,
npocTeiiye ApoOHO-paliOHATIbHBIE YPAaBHEHUS.

Pemate cuctempl IBYX JTUHEHHBIX YpPaBHEHUW C JABYMsI IEPEMEHHBIMH U CUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJIACTCS JINHEUHBIM.

Pemate TexcToBBIE 3amauM anreOpandeckMM CIIOCOOOM C MOMOIIBIO COCTaBJICHUS
YpaBHEHHUS WM CUCTEMBI IBYX YPaBHEHUH C IByMS MIEpEMEHHBIMU.

[IpoBoINTH pOCTENIINE HCCIEOBAHUS YPABHEHUM U CUCTEM YPaBHEHHUH, B TOM YHCIIE C
NpUMEHEeHHEeM TpadUyecKuX TMpeAcTaBIeHUN (yCTaHABIMBATh, UMEET M ypaBHEHUE WIH
CUCTEMA YPaBHEHMH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).



Pematr nuHElHBIE HEpaBEHCTBA, KBaApaTHBIE HEPABEHCTBA, H300paXkaTh pEUICHHE
HEpaBEHCTB HA YUCJIOBOU MPSMOM, 3aMMUCHIBATH PEIIEHUE C ITOMOIIBI0 CUMBOJIOB.

Pemars cucTeMbl JHMHEWHBIX HEPaBEHCTB, CHCTEMbl HEPaBEHCTB, BKIIOYAIOIIHE
KBaJIpaTHOE HEPaBEHCTBO, M300pakaTh pEUICHHE CHUCTEMbl HEPABEHCTB HA YMCIIOBOM MPSIMOI,
3alUCHIBATh PEILICHUE C TIOMOIIbI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3JIMYHBIX 3a/1a4.

DOyHKIUHA

Pacno3naBaTh QyHKIMM U3Yy4eHHBIX BUIOB. [loka3piBaTh CXeMaTHYECKH PACIIONIOKEHHE

Ha KOOPAMHATHOM TUIOCKOCTU TpadukoB GpyHKIMi Buna: y = kx, y = kx + b, y = k/x, y = ax2 +
bx + ¢, y = x3, y = Vx, y = Ixl, B 3aBHCHMOCTH OT 3HaYeHHMiI KO>((UIINEHTOB, OMUCHBATH
CBOMCTBA (PYHKITHIA.

Crpouth M M300paxarh CXeMaTH4eCKU I'padUKu KBaJApaTUYHbIX (DYHKIMM, ONMCHIBATH
CBOWCTBA KBaIpaTUYHbIX (DYHKIMH IO UX IpaduKaMm.

Pacno3naBare  kBajgpaTHuHyl0o (QyHKOMIO 10 (opMmyne, TNPUBOJUTH NPUMEPHI
KBaJPAaTHYHBIX QYHKIUH U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

YucaoBble MOCIEI0BATEILHOCTH H IPOrPeCcCUH

Pacrnio3HaBaTh apupMeTHUYECKYI0 U F€OMETPUUECKYIO MPOTrPECCHH MIPU Pa3HbIX crocobax
3a/1aHMUS.

BBIMONHATE BBIYMCICHUS C HMCMOJIB30BAaHHEM (POpPMYN N-TO WieHa apupMETHYECKOUW H
TFEOMETPUUYECKOH IPOTPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON IJIOCKOCTH.

Pewrate 3aga4n, CBsI3aHHBIE C YHMCIOBBIMU IIOCIIEIOBATEIBLHOCTSMHU, B TOM YMCIIE 3a1a4U
U3 peasIbHOM KU3HHU (C MCII0JIb30BAaHUEM KaJIbKYIISITOPA, HU(POBBIX TEXHOJIOTHUI).

W3BnekaTb U MmpeoOpa3oBbIBaTh HHGPOPMALMIO, MPEJCTABICHHYI0 B Pa3JIMYHbIX
UCTOYHUKAX B BUje TaljiMl, Auarpamm, rpa@ukoB, NPEACTaBIATh JaHHbIE B BHJE TaOJuL,
auarpaMm, rpadukoB.

Pematps 3amaun opraHu30BaHHBIM N1€PEOOPOM BAPUAHTOB, a TAKXKE C HCIIOJIb30BAaHHEM
KOMOWHATOPHBIX MPaBUWJI U METOJIOB.

Hcnonp30BaTh ONKCATENBHBIE XaPAKTEPUCTUKN JJI1 MACCUBOB YHMCIIOBBIX JAHHBIX, B TOM
YUCJIE CPEHUE 3HAYCHUS U MEPhl PACCEUBAHMSL.

HaxoauTh 4acTOThI 3HAaUEHUI U 4aCTOTHI COOBITHS, B TOM YHCIIE MOJIb3YACH Pe3yJIbTaTaMU
MPOBEAEHHBIX U3MEPEHUN U HAOTIOACHUA.

HaxonuTh BEpOATHOCTH CIy4aWHBIX COOBITMH B HM3y4YEHHBIX OIIBITaX, B TOM YHCIE B
OMbITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMHU, B CEPUSAX UCIBITAHUNA 710 IEPBOTO
ycnexa, B Cepusax UCIbITaHUN bepHyim.

VMeTh npeacTaBlIeHUE O CIIy4aliHON BEIMUUHE U O PACIPEIEIIEHUH BEPOSITHOCTEMN.

HmeTs mpeacTaBieHue O 3aKOHE OOJIBIIMX YMCeNl KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
CIIy4aifHON M3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBIINX YKCEN B IPUPOJE U OOLIECTBE.

3. COAIEPKAHUE YYEBHOI'O IPEJIMETA

AJiredpanyecKkue BbIPaKeHUs.

Bripaxkenue ¢ nepeMeHHBIMU. 3HAUYEHHE BBIPAKEHHUS C MEpPEeMEHHbIMU. JlomycTuMble
3HAUYCHUsI TIEPEMEHHBIX. ToXaecTBO. TOXIEeCTBEHHBIE MpeoOpa3oBaHMs aNTeOpandecKuX
BbIpak€HU. J[OKa3aTenbCTBO TOKIAECTB.

Crenenp C HaTypaJdbHBIMH TIOKa3zaTelssMu W €€ cBoicTBa. OmHouneHbl. OIHOWICH
crangaptHoro Bujaa. CreneHb opHouwleHa. MHorouseHsl. MHOTOWIEH CTaHIApTHOTO BHJA.
Crenenr MHOTOWICHA. ClOXKEHWE, BBHIYUTAHHE W YMHOXXEHHE MHOTOYJICHOB. DOpMYIbI



COKpAaIIEHHOTO YMHOXXEHMS: KBaJIpaT CyMMbl M KBaJApaT pa3HOCTH JABYX BBIPAKECHUU.
PaznoxxeHne MHOTOWIIEHA HA MHOXUTENU. BbIHECeHHE 00IIero MHOKHUTENS 3a CKOOKU. Meron
rpynnupoBku. Pa3HOCTh KBajpaToB nBYyX BblpakeHud. CymMma U pa3HOCTh KyOOB JABYX
BBIPAKCHU.

KBanpatubiii Tpéxunen. Kopenb kBaapatHoro tpéxwieHa. CBoHcCTBa KBaJpaTHOIO
TpéxuieHa. Pa3ioxeHue KBapaTHOro TPEXWICHA HA MHOKHUTEIIH.

Panmonaneubie BoipaxkeHus. Llenbsie BoipaxkeHus. J{poOHbie BblpaxeHus. PannonanbHas
npoOb. OCHOBHOE CBOMCTBO pauuoOHaNbHON apoOu. CliokeHWe, BBIYMTAHHE, YMHOXKEHUE H
JEJICHWe  palMoHaJbHBIX JpobOeil. Bo3Beaenue panuoHanbHOM JApoOM B CTEMEHb.
ToxxaecTBeHHbIE MMPeoOpa3oBaHUS  PALUOHAIBHBIX BbIpakeHUWH. CTeneHb C  LENbIMU
IIOKa3aTeJIsIMU U €€ CBOWCTBA.

KBagparuple kopHH. ApudMeTHUecKui KBaJpaTHBIH KOPEHb W €ro CBOMCTBA.
ToxnecTBeHHbIE TPeoOpPa30BaHUs BRIPAKEHHM, COJEPKALINX KBAPATHBIC KOPHH.

YpaBHeHus.

VYpaBHeHue ¢ oxHou mnepemeHHOM. KopeHb ypaBHeHHs. PaBHOCWIIBHBIE ypaBHEHUS.
CBolicTBa YpaBHEHUW C OJHOM MEpPEeMEHHOM. YpaBHEHHE KaK MaTeMaThdeckas MOJIEIb
peanbHOM cuTyauuu. JIunenHou ypaBHeHue. KBagpartHoe ypaBHeHue. PopMyna KOpHEHR
KBaJpaTtHoro ypaBHeHusi. Teopus Buera. PaunonanbHble ypaBHeHUs. Penienue paunoHanbHbIX
YpaBHEHUH, CBOJAIIMXCS K JMHEHHBIM WIM K KBaJIpaTHBIM ypaBHEHHSM. PellleHne TeKCTOBBIX
3a/1a4y C MOMOUIBIO PAllMOHAIbHBIX YPABHEHMUII.

VYpaBHeHue c AByMsi InepeMeHHbIMU. [paduk ypaBHEeHUs ¢ JIByMs NEPEMEHHBIMH.
JluneitHOE ypaBHEHHE C JBYMsI IEPEMEHHBIMU U ET0 rpaduk.

CucreMbl ypaBHEHUN € ABYMs MEPEMEHHbIMU. ['papuueckuili METO/ pelIeHUs] CUCTEMBI
YpaBHEHUN C JBYMs IEPEMEHHbIMU. PernieHue cucreM ypaBHEHHMI METOAOM NOJCTAHOBKH M
cnoxenust. Cucrema ABYX ypaBHEHHI ¢ IByMsI IEPEMEHHBIMU KaK MOJIEIb PEaIbHOM CUTYaLlUU.

HepagBencraa.

UYucnoBele HeEpaBeHCTBA W UX cBoiicTBa. CII0O)KEHHE U YMHOMKEHHE YMCIIOBBIX
HepaBeHCTB. OueHUMBaHME 3HA4YE€HHsS BblpakeHus. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCWIIBHBIE HEpaBeHCTBA. UHCIIOBBIE IPOMEXKYTKH. JIMHENHBIE U KBaPATHBIC HEPABEHCTBA C
oaHOI nepeMeHHOM. CHCTeMbl HEPABEHCTB C OJTHOM MEPEMEHHOM.

Yuci10BbIe MHOKECTBA.

MHoxectBO M ero sneMeHTbl. CrnocoObl 3aJaHMs MHOXECTB. PaBHbIE MHOXECTBA.
[Tyctoe wmuHoxectBo. IlommuoxecTBo. Omepanuu Haag MHOXecTBamu. Winmroctparus
COOTHOLIEHUN MEXJIy MHOXECTBAMM C IIOMOIIBIO JauarpaMM Oilslepa. MHokecTBa

m
HaTypaJIbHBIX, ICJIBIX, pallHOHAJIbHBIX YUCCII. PaHI/IOHaJ'II)HOG YHUCJIO0 KakK [ 00b Buaa —, TAC
n

€Z,nEN, 1 kak OeCKOHEYHasl IepUOIUIecKas AeCATHUHAs JpOOb.

[IpencraBnenne 00 HpPpaLMOHATIBHOM 4YHcIe. MHOXKECTBO J€HCTBUTENBHBIX YHCEI.
[IpencraBnenne AEUCTBUTEIHHOTO YKCIIa B BUJE OCCKOHEYHOW HETEPUOANYECKON NEeCITUUHON
npodu. CpaBHeHUe NecTBUTENBHBIX yncel. CBsa3b Mexay MHOXXecTBamu N, Z, O, R.

@Oyukuuu. YucsaoBbie QyHKIUM.

OyHKIMOHANBHBIE 3aBUCUMOCTH MeXAy BennunHamu. [Tonstue pynkunn. OyHKIMS Kak
MaTeMaThyeckas MOJeNb peajbHOro mpouecca. O0nacTe onpeneneHus U 00JacTh 3HAuYEHUs
¢ynkuuu. CrniocoOsl 3ananus pyHkuuu. I'padux Gynkmuu. I[Toctpoenue rpaguxos GyHKIuil ¢
nmoMmoIpio npeodpazoBanuit  ¢uryp. Hymu @yakmuu. TIpoMexyTkn 3HAKOMOCTOSHCTBA
¢ynkuuu. [IpoMexxyTku Bo3pacTaHus U yObIBaHUS (PYHKLIMH.

HHHeﬁHe}ﬂ ¢byHkus, oOpaTHas MPONMOPLUOHAIBHOCTb, KBaJpaTU4Has (QyHKUHUSA,
GyHKIMS ¥ = VX, MX CBONCTBA U IPa(UKH.

YucnoBblie NOCIE10BATEILHOCTH.

ITonsTie YHUCIIOBOM OCIEeA0BaTECILHOCTH. Koneunrie Hu OecKOHEUHEIE
1ocJae0BaTeNbHOCTU. ApupMeTnueckass U reoMmerpuyeckas mnporpeccuu. CBoilcTBa Wi€HOB
apuMeTUIECKON U TeOMETpUUYECKON mporpeccuit. @opMyibl o01ero djieHa apupMeTHIeCKOn
U TEOMETpHUYEcKOoW mporpeccuil. PopMynbl CyMMbl 7 TEPBBIX UYJICHOB apU(PMETHUECKOH u
reoMeTpuueckoir mporpeccuit. Cymma GeckoHeuHOH mporpeccun, y Kotopoit lgl<l.
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[IpencraBnenre OECKOHEUYHOW MEPUOMMYECKONW IECATHYHOW NIpoOM B BHUAEC OOBIKHOBEHHOM
IpoOH.

JJIeMeHThI NPUKJIATHOH MATEMATHKH.

Maremarnueckoe MoxenupoBaHue. IIponeHtHble pacy€rel. PopMyna  CIOXKHBIX
npoueHToB. [IpuOmmkéHHble BbIYMCICHUS. AOCOIIOTHAS M OTHOCUTENbHAs MOTPEIIHOCTH.
OcHOBHBIE TpaBUJa KOMOMHATOPHKH. YacToTa ¥ BEpPOSTHOCTH CIYYAHHOTO COOBITHSL.
Kilaccuueckoe  onpenesieHHe  BEpOATHOCTU. HayanbHble  CBEIEHUS O  CTaTUCTHUKE.
[IpencraBieHre JAHHBIX B BUAC TAOJHWIl, KPYTOBBIX W CTONOYATHIX JUarpamm, TrpaduKoB.
CratucTyecKue XapakKTepUCTUKU COBOKYINHOCTU JAHHBIX: CPE/IHEE 3HAYEHHE, MOJA, pa3Max,
Me/IiaHa BEIOOPKH.

Auiredpa B MCTOPHY€CKOM Pa3BUTHH.

3apoxxaeHue aiareOpbl, KHUra O BOCCTAHOBJIGHWH M MPOTUBOMNOCTaBiIeHHH Myxammena
anb-Xopesmu. Hcropus ¢dopMupoBaHHMs MaTeMaTHYeCKOro si3blka. Kak 3apoamnack wuues
koopauHat. OTKpbITHE UPPALMOHATBHOCTUH. V3 HCTOpUM BOSHUKHOBEHUS (POPMYJT AJISl peLIeHuUs
ypaBHeHHi 3-ii U 4-i creneneit. Mctopus pazsutus nousatus ¢pynkuuu. Kak 3apoaunacs Teopus
BeposiTHOocTer. Uncina ®ubonauun. 3anaya JI. [Tuzanckoro (PuboHAY4YM) O KPOJIUKAX.

4. TEMATUYECKOE HTIAHUPOBAHUE

TemaTudeckoe MJIAHUPOBAHUE MO AIreOpe COCTABJICHO C YYETOM paboueii mporpamMMsl
BOCIIUTaHUs. BocnuTaTenbHBIM TOTEHIMAI JAaHHOTO Y4eOHOTO MpeaMera oOecreYrBaeT
pea3aIyio CICAYIONIMX [EJIeBbIX MPUOPUTETOB BocuTanus oodydaromuxcs OO0 — pa3Butue
[ICHHOCTHOT'O OTHOIIICHUS:

— K 3HaHWAM KaK MHTEIUIEKTYaIbHOMY pecypcy, obecrieunBaroneMy Oyayiiee 4eoBeKa, Kak
pe3yNbTaTy KpOIOTIMBOTO, HO YBJICKATEIBHOTO y4eOHOTO TPY/a;

— K 3JI0POBBIO KaK 3aJI0Ty JOJITON ¥ aKTHBHOM KM3HU Y€IOBEKA, €ro XOPOIIEro HACTPOCHHS 1
ONTHMUCTHYHOTO B3IJIsAIa HA MUP;

— K OKPYXAaIOUIMM JIIOASIM Kak Oe3yCIIOBHOW M aOCOJIOTHOM IIEHHOCTH, KaK PaBHOIPABHBIM
CONHAJIBHBIM MapTHCpPaM, C KOTOPbBIMH H€O6XOI[I/IMO BBICTPAaNBATb I[O6pO)Ke.HaT€JH)HI)IC u
B3aUMOIIO/ICP)KUBAIOIINE  OTHOIICHHs, Jalolke 4YeJOBEKY paaocTh OOIICHHS U
HO3BOJISIIONINE M30eraTh YyBCTBA OJIMHOYECTRA,

— K caMuM ce0e Kak X035€BaM CBOCH CyIbObI, CAMOOTIPEICISIFOIIUMCS U CAaMOPEaTH3YIOIHMMCS
JUYHOCTSIM, OTBEYAIOIIIMM 32 CBOE COOCTBEHHOE OymyIiee

HaumeHnoBanue paszzaeina, TEMbI | O6miee KoTHUECTBO YaCOB
7 Kaace
I'naBa 1. JIu"eliHOE ypaBHEHHE C OTHOM EPEMEHHON 17
I'naBa 2. [lenble BIpaXeHMs! 68
I'naBa 3. @yHkuMH 18
I'nmaBa 4. CucTreMbl IMHENHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU 25
[loBTOpEHME U cucTemarusalys yueOHOro Marepuaia 8
Hroro: 136
8 kaace
I'naBa 1. PaninonasibHbIe BBIpAsKEHUS 55
I'naBa 2. KBaspaTtHble KOpHHU. JleiCTBUTENBHBIE YNCIIA 30
I'naBa 3. KBaspatHble ypaBHEHUS 36
IToBTOpEeHue U cucremaTu3anus ydeOHOro MmaTepuana 15
Hroro: 136
9 KkJ1acc
I'nasa 1. HepaBencTBa 26
I'naBa 2. KBanpartuunas QyHkius 39
['naBa 3. DneMeHThI NPUKIATHOW MAaTEMAaTUKHU 27
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I'naBa 4. YucnoBble MOCIEN0BATEILHOCTH 24
IToBTOpeHue 1 cucremaTu3anus ydeOHOro MmaTepuana 20
Hroro: 136

408
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