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IosicHUTENLHAA 3aNNCKA

Pabouas nmporpaMma OCHOBHOTO 00IIero 00pa30BaHUs MO yYEOHOMY MPEAMETY
«Anrebpa» cocTaBieHa Ha OCHOBE:

v/ defepanbHOTO  TOCYJIApPCTBEHHOIO  00pa30oBaTENIbHOTO  CTaHJApTa

OCHOBHOTO 00111ero 00pa3oBaHMs, YTBEPXKACHHOTO MpuKa3oM MuHHCTEpCTBa
obOpazoBanuss u Hayku P® ot 17.12.2010 r. Nel897 (B pen. Ilpumxazom
Muno6pnayku Poccun ot 29.12.2014 Ne1644, ot 31.12.2015
Nel577);
v npukaza MunucrtepcTBa o0pa3oBanus u Hayku Poccuiickoit @eneparuu
ot 31.03.2014 N253 (pen. ot 05.07.2017) "O6 ytBepxkaeHuu (enepaibHOTO
nepevyHs y4yeOHHMKOB, PEKOMEHIYeMbIX K HCIOJb30BAHUIO MpPU peaH3aluu
UMEIOIINX TOCYJAapPCTBEHHYIO AaKKpPEAUTAIMI0 OO0pa30BaTENbHBIX MPOrpaMM
HAYaJIbHOTO 00IIIero, OCHOBHOTO 0011Iero, cpeaHero oomero oopazoBanus';

v' aBTopckoil mporpammbel C.M. Huxonsckoro, M.K. Iloramosa, H.H.
PemernukoBa, A.B. llleBkunHa «Anredpa. 7-9 kimacceiy;
v Anrebpa. COopHuk paboumx mporpamm. 7-9 kimaccel / coct. T. A.
bypmuctposa. — M.: IIpocsemienue.
OOyucHne anrebpe B OCHOBHOM IIKOJNC HANPABICHO Ha JOCTIDKCHHE CIICIYHOIIHX
yeneu:
B nanpaenenuu nuunocmnozo pazeumus:
¢ hopMUpOBaHUE MPEJICTABICHUN O MAaTEMATUKE, KaK 4YacTH
OO0IIIEYeIOBEYECKON KYJIbTYPhI, O 3HAUUMOCTH MATEMATHKU B PA3BUTHH
[UBUJIM3AIIMN U COBPEMEHHOTO 00IIECTBA;
¢ Pa3BUTHE JIOTUYECKOTO U KPUTUUECKOTO MBIILUICHHUS, KyJIbTYpPbI PEYUH,
CIIOCOOHOCTH K YMCTBEHHOMY IKCIIEPUMEHTY;
¢ (popmupoBanue WHTEJJICKTYaJIbHON
YECTHOCTH u 00BEKTUBHOCTH,
CIIOCOOHOCTH K IIPEOIOJICHUIO MBICTUTEIBHBIX CTEPEOTHUIIOB,
BBITEKAIOIINX U3 OOBIJIEHHOTO OIIBITA;
¢ BOCIIUTAHUE KAYECTB JIMYHOCTH, 0OECIEUMBAIOIINX
COIMAIbHYFOMOOUITBHOCTD, CIIOCOOHOCTh MMPUHUMATH CAMOCTOSITEIIbHbIE
pelieHus;
¢+ hOpMUPOBAHUE KAYECTB MBIIIJIEHUS, HEOOXOAUMBIX JJIsl aanTalluu B
COBpPEMEHHOM MH(GOPMAIMOHHOM OOIIECTBE;
¢ Pa3BUTHE UHTEPECA K MATEMAaTHUYECKOMY TBOPUECTBY M MATEMATHUUYECKUX
CIIOCOOHOCTEI];
B memanpeomemnom nanpagienuu:
¢ pa3BUTHE MPEJICTABICHUN O MaTeMaTUKe Kak (popme ONMUCaHUsI U METOJIC
MO3HAHUSL JCHUCTBUTEIIBHOCTH, CO3JIaHHE YCJIOBUU JUIsI MPUOOpETEHUS
MEPBOHAYAJILHOTO OMbITA MATEMATUUYECKOTO MOJICTIUPOBAHUS;
¢« hopMHpoOBaHUE OOIIUX CIMOCOOOB HMHTEIIEKTYAIbHOU JESATEIHHOCTH,
XapakTepHbIX IS MaTeMAaTUKH U SBJISIIOIIUXCS OCHOBOW MO3HaBaTEIbHOMN
KyJbTYPBI, 3HAUUMOM TSl pa3IMUHBIX c(hep 4eI0BeUECKON AeITEIBHOCTH;
B npeomemnom nanpaenenuu:
¢ OBJIQJICHUE MATeMaTHYECKUMHU 3HAHUSIMH U YMEHHSIMU, HEOOXOIUMBIMU

JUISL  TPOAOJKEHUsT 00pa3oBaHMs, W3YYEHUS CMEXKHBIX JIUCIUILIIVH,
MPUMEHEHUS B IOBCETHEBHOM KU3HU;

¢ co3anne (PyHIAMEHTA JIJIT MAaTEMaTUYECKOTO Pa3BUTHS, (JOPMUPOBAHUS
MEXaHNU3MOB MBIIIJICHUS, XapaKTEePHbBIX JUTSI MaTeMaTHYECKOU



NESITEIbHOCTH.
3aoauu.
¢ OBJIQJIETh CUCTEMOW MAaTEMATUUYECKUX 3HAHUN U YMEHUMN, HEOOXOJUMBIX
JUISL IPUMEHEHUS B TPAKTUYECKOMN AEATEIIbHOCTU, U3YYEHUH CMEXKHBIX

JUCUUTLINH;
¢ CIIOCOOCTBOBATh MHTEIUIEKTYaJIbHOMY Pa3BUTHIO, (HOPMHUPOBATH
KauecTBa, HEOOXOAUMbIC YEJIIOBEKY ISt MOJIHOIEHHOMN

ZKHU3HHU B COBPECMCHHOM O6I]_ICCTBC, CBOMCTBEHHEIC

MaTEeMaTHUECKON NEATEIbHOCTU: SICHOCTU U TOYHOCTH MBICIH, WUHTYHIINH,
JIOTUYECKOTO MBIIUICHUS, POCTPAaHCTBEHHBIX MpeICTaBICHUIA,
CIIOCOOHOCTH K MPEOJI0JIEHUIO TPYAHOCTEH;

¢+ popMuUpOBaTH MpeACTaBICHUS 00 HIEAX M METOJax MaTEeMaTHKU Kak

YHHUBEPCAJIbHOIO $3bIKA HAyKH M TEXHUKH, CPEICTBAX MOJECIMPOBAHMS
SBJICHUN U TIPOLIECCOB; BOCIUTHIBATH KYJIbTYPY JUYHOCTH, OTHOIIEHUE K
MaTeMaTUKE KaK 4acTH OOIIEYEIOBEUYECKON KYJIbTYpPhI, UTPaIOIIeii 0COOYI0
pOJIb B OOIIECTBEHHOM Pa3BUTHH.

Bbibop [1aHHOM aBTOPCKOM MporpaMmbl M y4€OHO-METOJUYECKOIrO
KOMILJIEKCA OOYCJIOBJIIEH MPEEMCTBEHHOCTBIO LeJel 00pa3oBaHUs, JIOTMKON
BHYTpM TPEIMETHBIX CBSI3€H, a TaKkKe C BO3PACTHBIMU OCOOCHHOCTAMHU
pa3BUTHUSL YYaIllUXCs, U ONUPAIOTCS HAa BBIUMCIUTEIbHBIE YMEHUS U HAaBBIKU
yuYalmxcs, MOJy4YeHHbIE Ha ypOKax MareMaTtuku |1 — 6 Ki1accoB: Ha 3HAHHUU
yUYalIMMHCS] OCHOBHBIX CBOMCTB Ha BCE JICHCTBUSI.

Cpok peanusayuu npozpammsl — 3 200a. Y4eOHBIN TIpenMeT «Anredpa» Ha
YpOBHE OCHOBHOTO oO1ero oOpa3zoBaHusi u3ydaerca ¢ 7 mo 9 kmaccel. B
COOTBETCTBHH C YYEOHBIM IIJIAHOM Y4eOHBIN mpeameT «Airedpa» OTHOCUTCA K
00s3aTENbHBIM JJI U3YUYEHUS MPU MOJYYEHUH OCHOBHOTO 00IIEero oOpa3oBaHMUs.
[Iporpamma no anreOpe peanusyercs U3 pacyeTa 3 yaca B HEAEMO B 7-9 kiaccax.

OO0mas xapakTepucTUKA Yy4e0HOI0 NpeamMera

Co3HarenbHOE OBJIAJICHUE YYAlTUMUCS CUCTEMOMN aire0pandecKknx 3HaAHUKN U
yMEHUN HEOOXOIUMO B TIOBCEAHEBHOM JKM3HM JJII M3YYCHHUS CMEKHBIX
JUCITUTUINH U MIPOJAOHKEHUST 00pa30BaHuUs.

[IpakTHyeckas 3HAYMMOCTh IIKOJIBHOTO Kypca anreOpbl O00yCJIOBJIEHA TEM,
9T0 €€ OOBEKTOM SBISIFOTCS KOJUYCCTBECHHBIC OTHOIICHUS JIEHCTBHTEIHHOTO
Mupa. MaremaTudeckasi TOATOTOBKAa HEOOXoaWMa Il TTOHUMaHUS TPHHITUIIOB
YCTPOMCTBA W HCIOJB30BAHKMS COBPEMEHHON TEXHWKH, BOCIPHUATHS HAyYHBIX U
TEXHUYCCKUX TIOHATHIA U ujel. MaTeMaThKa sIBJISETCS S36IKOM HAYKHU U TEXHUKH.
C e moOMOUIBI0 MOJCIHPYIOTCS W M3y4aloTCs SBICHUS U TPOIIECCHI,
MIPOUCXOISAIINE B IPUPOJIE.

AnrebOpa sIBIseTCS OAHUM M3 OMOPHBIX MPEAMETOB OCHOBHOM IIIKOJIBI: OHA
oOecrieuynBaeT U3y4YCHHE APYTUX AUCIHUILUIMH. B mepByto ouepear 3T0 OTHOCUTCS
K MpeaMeTaM €CTeCTBEHHO- HAyYHOTO IMKJIA, B YaCTHOCTU K ¢usuke. Pa3Butue
JIOTUYECKOTO MBIIIUICHUST YyYaIuxcsi Tpu oO0yueHuu anredpe CrnocoOCTBYET
YCBOCHUIO MPEAMETOB T'yMaHUTapHOTo nukia. [Ipakruueckue

YMEHUSI U HABBIKU alnTreOpandeckoro XapakTepa HeOOXOAMMBI ISl TPYJAOBOU U
npodeccuoHanbHON NOATOTOBKH IIKOJBHUKOB.

PazButne y y4ammxcsi MNpPaBUIIBHBIX TMPEACTABICHUA O CYIIHOCTH U
MPOUCXOXKJICHUU alreOpanyeckux aOCTpakiuid, COOTHOUIEHUH PEAJbHOrO M



UJICAIBHOTO, XapaKTeEpPE OTPAXKEHUSI MATEMaTUYECKOM HAyKOM SBICHUU U
MPOIIECCOB PEATTbHOTO MHUpPa, MeCTe anreOpbl B CHUCTEME HAyK H POJHU
MaTeMaTUYECKOr0 MOJIETMPOBAHNUS B HAYyYHOM IMIO3HAHMM M B MPAKTUKE
CIOoCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YUAIIMXCA M KAueCTB
MBIIICHUS, HEOOXOAUMBIX MJis ajanTalid B COBPEMEHHOM HH(OPMaIMOHHOM
0OIIIECTBE.

TpeOyst OT ydammxcs YMCTBEHHBIX M BOJIEBBIX YCWJIHMM, KOHIEHTpPAIUH
BHUMAaHMs, AaKTUBHOCTHM PAa3BUTOTO BOOOpakeHHs, airebpa pa3BUBAET
HPABCTBEHHbIE YEPThl JIMYHOCTU (HACTOMYUBOCTH, IEJICYCTPEMIIEHHOCTD,
TBOPYECKYIO aKTHMBHOCTh, CAMOCTOSITEIHHOCTh, OTBETCTBEHHOCTh, TPYA0Jt00HE,
JUCHUIUIMHY W KPUTUYHOCTh MBIIIJICHUS) W YMEHUE apryMEHTUPOBAHHO
OTCTaWBaTh CBOW B3IVBIABI M YOEXKICHHUS, a TAaKXKE CIIOCOOHOCTh MPUHUMATH
CaMOCTOSITEJIbHBIC PEIICHUS.

N3yuenune anreOpbl, (QPyHKIMI, BEPOATHOCTU U CTATUCTUKHU CYIIECTBEHHO
pacmpsieT Kpyro3op ydYalluxcsi, 3HAKOMS HMX C WHIYKUHEH W JIeTyKUHEH,
000011IeHHeM W KOHKpETH3alluell, aHallM30M W CUHTE30M, KiaccudUKaiuen u
cUCTEeMaTHU3alel, abcTparupoBaHUeM, aHAJIOTHEl. AKTHUBHOE HCIOJIb30BAaHUE
3aJlay Ha BCEX 3Tamax y4eOHOro Ipoiiecca pa3BUBAECT TBOPUYECKUE CIIOCOOHOCTH
IIKOJIbHUKOB.

N3yuyenue anreOpel mo3BOJISIET (OPMHUPOBATH YMEHHSI U HaBBIKH
YMCTBEHHOTO TpyJa — IUJIAHUPOBAHUE CBOEW pabOThI, MOUCK PAIMOHAIBHBIX
MyTe €€ BBINOJHEHHS, KPUTHYECKYIO OIIEHKY pe3yiabTaToB. B mpouecce
M3YUYEHHUS aJIreOphl MIKOJBHUKHU JOJIKHBI HAYUYUThCS U3JIaraTh CBOM MBICIH SICHO
W UCYEPNBIBAIOIIE, JAKOHUYHO U €EMKO, MNPUOOPECTH HABBIKM YETKOTO,
AKKypaTHOTO ¥ TPaMOTHOTO BBITIOJTHEHUSI MATEMATUYECKUX 3AMUCEH.

Baxkneiield 3agadeil IIKOJBHOTO Kypca aiureOpbl SIBISIETCS pa3BUTHE
JIOTUYECKOTO  MbIlUIeHus  ydammxcs. CamMu  OOBEKThl MaTeMaTHYECKHUX
YMO3aKIIOUEHU W TPUHATbIE B airedpe MpaBwia HX KOHCTPYHPOBAHUS
CIIOCOOCTBYIOT  ()OPMHUPOBAHUIO yMEHHUM OOOCHOBBIBATH UM  JIOKA3bIBATh
CY)XKJECHHUsl, NPUBOANATH UYETKHE ONPEHCIIEHUs, Pa3BUBAIOT JIOTHYECKYIO
MHTYULHIO, KPATKO W HATJIAIHO PACKPBIBAIOT MEXAHU3M JIOTHUECKUX MTOCTPOCHUI
U y4aT uX NMpuMeHeHut0. Tem caMmbIM anredpa 3aHUMAaeT OJHO U3 BEAYIIUX MECT
B (OpPMHUPOBAHUN HAYYHO-TEOPETUUECKOTO MBIIIUICHUS IIIKOJIHLHUKOB. PackphiBas
BHYTPEHHIOIO TapMOHHMIO MaTeMaTUKH, (GOpMHUPYs TIOHMMaHUE KpacoThl U
U3SIIECTBA MaTEMaTUYECKUX PACCYXKJICHHM, airedpa BHOCUT 3HAYUTEIbHBIN
BKJIA] B 3CTETUYECKOE BOCIIUTAHUE YHAIUXCA.

B kypce anreOpbl MOXKHO BBIIEIUTH CIEAYIOIINE OCHOBHBIE COJEPKATEIbHBIE
JUHUU: apupMeTuka; anredpa; QyHKIMU; BEPOSITHOCTh U cTaTUCTHKA. Hapsay c
3TUM B COJIepKaHUE BKIIOYEHBI JiBa JOMOJIHHUTENIbHBIX METOA0JOTUYECKUX
paszena: JIOTMKa U MHOXKECTBA; MaTeMaTHKa B MCTOPUYECKOM Pa3BUTHM, YTO
CBSI3aHO C peaju3aivei 1meieil oOIMEMHTEUIEKTYalbHOTO U OOIIEKYJILTYPHOTO
pa3Butus yvamuxcs. CoaepxaHue KaxXa0ro U3 3TUX pa3iesioB pa3BOpauynBaeTCs
B COAEPXKATEIbHO-METOANYECKYIO JIMHHMIO, MPOHU3BIBAIOIIYI0O BCE OCHOBHBIE
coneprkatenbHble TuHuM. [Ipu 3TOM nepBast TuHUs — «Jlormka 1 MHOXECTBay —
CIY’)KUT  LEJAM  OBJIAJCHHUS  Yy4YallUMHUCA  HEKOTOPBIMH  3JIEMEHTaMHU
YHUBEPCAIBHOTO MAaTEMAaTHYECKOTO SI3bIKa, BTOPAsT —

«MaremaTKa B HCTOPHUYECKOM pPa3BUTHUU» — CIOCOOCTBYET CO3AAHHIO



OOIIEKYJIBTYPHOT0, TYMaHUTApPHOTO (hOHA U3YUEHUSI Kypca.

Conmepxanue nuHUM «ApudMeTuka» CIyXKUT O0a30i [ JaJbHEHIIero
U3YYEHHUS YYallUMHUCS MaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHIO HUX JIOTMUECKOTO
MBIIUICHUS, (POPMUPOBAHUIO YMEHUS TOJIb30BAThCS AITOPUTMAMH, a TaKKe
IPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX B MMOBCEIHEBHOMN KU3HU.
Pa3zBuTue MOHATHSA O YHCIE B OCHOBHOW INKOJE CBA3aHO C PALMOHAIBHBIMH U
UppalMOHAFHBIMU YUCIIaMH, (OPMHUPOBAHUEM IEPBUYHBIX MPEACTABICHUN O
NeCTBUTEIILHOM YHCIIE.

Copnepxxanue nTMHUN «Anredpa» cnocoOCTBYET (POPMHUPOBAHUIO Y YUAIIUXCS
MaTeMaTUYeCKOTo ammaparta JUis pelIeHHs 3aJad U3 pas[elioB MaTeMaTHUKH,
CMEXHBIX MPEIMETOB M  OKpYXKarollell  peanbHOCTH. SI3bIK  anreOpbl
noMYEPKUBACT 3HAYECHHME  MaTeMaTHKW  Kak  S3bIKa s TOCTPOSHUS
MaTeMaTHYECKUX MOJIEJICH MPOIECCOB U SBICHUI peatbHOr0 MUPA.

Pa3Butne aaropuTMU4ecKOro MbIIIJICHUS,, HEOOXOMMOr0, B YaCTHOCTH, JIJIs
OCBOEHHUSl Kypca MH(OpPMATHKH, U OBJAJCHUE HaBbIKaMH JEAYKTHUBHBIX
pacCyXKJI€HUI TaKKe SBISAIOTCS 3aJadyamMu u3ydeHus: anreopsl. [IpeoOpasoBanue
CUMBOJIBHBIX (JOPM BHOCHUT CIEHU(PUUECKUN BKJIAJ B Pa3BUTHE BOOOpaXKEHUs
y4aluxcsi, uX CIOCOOHOCTE K MaTreMaTHYeCKOMY TBOPUYECTBY. B OCHOBHOI
IIKOJIE MaTepUall TPYIIIAPYETCA BOKPYT PAllMOHATIBHBIX BBIPAKECHUM.

Copnepxanne paznena «@PyHKIMW» HALEJIIEHO Ha IOJYYEHUE LIKOJIbHUKAMU
KOHKPETHBIX 3HaHUHN O (PYHKIHMH KaK BayKHEUIIEH MaTEMaTUYECKON MOJEIH s
ONMCAHUSI U MCCIENOBaHUA pPa3HOOOpa3HbIX ImpoueccoB. M3ydeHue 3toro
MaTepuana CrnocoOCTBYET PAa3BUTHIO Yy YYAIIUXCA YMEHUS HCIOJIb30BaTh
pa3lIMuHbIE S3bIKM MAaTEMaTUKU (CIOBECHBIA, CUMBOJIMYECKUM, rpaduueckuii),
BHOCHUT BKJaJ B ((OPMUPOBAHKE MPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTUU
UMBUJIM3ALMHA U KYJIbTYPBHI.

Paznen «BeposTHOCTP M CTaTUCTHKa» — 0OS3aTEebHBIA KOMITOHCHT
IIKOJILHOTO 00pa30BaHMsl, YCHUJIMBAIOUIMM €ro MNpHUKIaJHOE M MPAKTHUYECKOE
3HaYeHue. DTOT MaTepuan HeoOXOIuM, MpeXkIe Bcero, Ais (popMHUpOBaHUS Y
yyanmxcs (yHKUMOHAJIBHOM TIpaMOTHOCTHM — YMEHHUS BOCIPUHUMATh U
KPUTHUYECKH aHAJIM3UpOBaThb HH(POPMAIMIO, MPEICTAaBICHHYI0 B Pa3IMYHBIX
¢dopMax, MOHUMATh BEPOSITHOCTHBINA XapaKTep MHOTUX pPealIbHbIX 3aBUCUMOCTEH,
IIPOU3BOJIUTh NPOCTEUIINE BEPOSTHOCTHBIE pacu€rsl. M3ydeHue OCHOB
KOMOMHATOPUKHU TMO3BOJIUT y4YalIEMyCsl OCYIIECTBISATh PACCMOTPEHHE CIIydaes,
nepedop U MOJCYET YUCIa BAPUAHTOB, B TOM YHUCIE B MPOCTEHIINX MPUKIAIHBIX
3a/1a4dax.

[Ipu u3y4eHUM CTATUCTUKUA U BEPOATHOCTH OOOTallaroTCsl MPEACTABICHUS O
COBPEMEHHOW KapTUHE MHpAa W METOJaxX €ro HuccieAoBaHus, (opmMupyercs
IIOHMMAHUE POJIA CTAaTUCTUKM KaK MCTOYHMKA COLHMAIBHO 3HAYMMOM
uHGOpPMAIIMU U 3aKJIaIbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHUS.

Conep:xanue yueOHOro npeamera «Aareopa» (7-9 kiaaccnl)

APUDOMETUKA

PanmonanbHble 4mncga. MHOXECTBO pannoHanbHbIX uncen (Pacmmpenue
MHOKECTBA HATypPaJIbHBIX YHCENI JO0 MHOXKECTBA IIENbIX. MHOXECTBA IEIBIX
YHcell O MHOXECTBAa PallMOHANBHBIX). [Ipedcmasnenue payuoHaibHo20 Yucia
decamuunol Opodwsio (ParmmonansHoe



YUCJIO KaK OTHOLLIEHUE 5, rjaem — 1eJI0e Ynucio, N — HatypanbHoe). CTeneHb ¢ HeabiM
nokazareneM. CpaBHEHHE palMOHAIBHBIX uyucenl. JIeHcTBUS C paluOHaIbHBIMU
YUCIIAMU.

JelcrBuresbHble yucaa. Keagpatueii kopens n3 uucia. Kopens Tperbei
CTENEHHU. 3aliCh KOPHEN € TIOMOIIbIO CTENIEHU C IPOOHBIM [TOKA3aTEIEM.

[lonsiTue 00 wWppauMOHaTIBbHOM u4ucie. Pacrno3HaBaHue HpparMOHAIBHBIX
yucen. MppanmoHaabHOCTh 4YMCIIa U HECOM3MEPHUMOCTh CTOPOHBI M JIMAr OHAJIN
kBajgpata. JlecsTuuHbple NPUOIMKEHUS UPPALUMOHANBHBIX uHced. I[Ipumepsl
J0Ka3aTeNnbCTB B anredpe. MppanuonaabHOCTh

qucla . [Ipumenenue B reomerpun. CpasneHue uppayuoHaibHblX YUcel.

MHOX€ECTBO JEHUCTBUTEIBHBIX YHUCEN; NPEACTABICHUE JAEHCTBUTEIIBHBIX
yucen OECKOHEYHBIMH JECSITHYHBIMU ApoOsimMu. CpaBHEHHE IEHCTBHUTEIBHBIX
qucel.

KoopnunatHas mnpsimasi. M3o0paxeHue uucen TOYKAMU KOOPIUHATHOM
psAMOM. UHCIIOBBIE TPOMEKYTKHU.

HN3mepenusi, npudanxenns, omeHKu. Pa3mepsl 00BEKTOB OKPYKAIOIIETO
Mupa (OT DJIEMEHTAPHBIX YacTHUI] J0 BceneHHOoN),ITUTeNbHOCTh MPOIECCOB B
OKpYXaloleM MHpE. BbIaeneHne MHOXKHWTENST — CTENEHH JECSATH B 3alUCH
yucna. [lpubmmxk€éHHOE 3HAYEHUWE BEIWYWHBI, TOYHOCTh MPUOKCHUS.
[IpuKkuaKa 1 OLIEHKA PE3yIbTATOB BHIYMCICHUMN.

AJITEBPA

AJiredpanyecKkue BbIpaxeHHsl. ByKBEHHBIC BBIPDRXKECHHUS (BBIPAKEHUS C
nepeMeHHbIMH). UuciioBoe 3HaueHHe OYKBEHHOTO BbIpaxeHUs. JlomycTUMBbIe
3HAYEHUs] IepeMEHHbIX. [loacTaHOBKa BBIPpAXXEHUN BMECTO IIEPEMEHHBIX.
[IpeoOpa3zoBanne OyKBEHHBIX BBIPAKEHUN HA OCHOBE CBOMCTB apU(PMETHUECKUX
nevctBuii. PaBeHCTBO OyKBEHHBIX BbIpakeHUH. ToxaecTBo. ToKaecTBEHHbIE
npeoOpa3oBaHus.

Heabie BpipaxeHusi. CTENEHb C HATYpPaJIbHBIM ITOKA3aTeleM M €€ CBOWCTBA.
OnHouneHsl 1 MHOTOWIEHBI. CTeneHb MHOTOYJICHA. [[eCTBHS C OTHOYJICHAMU U
MHOTOYJIEHaMH (CJIOKEHUE, BBIYUTAHUE, YMHOXKEHNE). DOpMYyJIbl COKPAIIEHHOTO
YMHOKEHUA: KBaJpaT CYMMbl U KBaapar paszHoctu. Dopmyna paszHOCTH
kBaapartoB. [IpeoOpazoBanue 11e10ro BeipaxeHus B MHOrouwieH. [IpeobpasoBanus
BBIPAKECHUN, COJEPKALINX CTENCHHU C HATYPaJbHBIM NIOKA3aTEIIEM.

Paznoxenne MHOTOWIEHA HA MHOYKUTEJIN: BEIHECEHUE 00IIIET0 MHOKHUTENS 32
CKOOKH, 2pynnupoexa, npumeHeHnue @Gopmynr COKPAWEHHO20 VYMHONCEHUS.
Muorounensl ¢ oaHou mnepemMeHHOM. Kopenbp wmHorowiena. KsaapatHeiit
TPEXUWIEH; PA3JI0KEHUE KBAAPATHOTO TPEXWIECHA HA MHOKUTENU.

JIpoOHO-panuoHa/bHbIE BhIpaxeHus. Anreopandeckas 1poos. OCHOBHOE
CBOMCTBO  anreOpamdeckor apobu. IlpeoOpazoBaHue JIpOOHO-TUHEHHBIX
BBIPAKCHUMN: CJIOKEHUE, YMHOXEHUE, aAeneHue. JlomycTuMble 3HAYEHHUS
MEePpEMEHHBIX B JAPOOHO-palMOHANIBHBIX  BbIpakeHusix.  CokpalieHue
anrebpanueckux apoOei. IlpuBenenue anredOpanyeckux ApoOeil k oOuemy
3HameHarteno. JlefcTBus ¢ airedOpandeckumMu ApoOsSMH: CIOKEHHE, BRIUMTAHUE,
YMHOKEHHE, JeJIeHUE, BO3BEJIEHUE B CTEeNEHb. [IpeobpazoeaHue 6vipadceHuil,
cooeporcawyux 3Hax Mooy CTENeHb ¢ IeNIbIM MoKa3aTeneM 1 €€ CBOICTBa.

PanronanbpHbie BhIpaXXEeHHS U UX ITpeoOpa3zoBanusd. Jloka3aTeabCcTBO TOKIECTB.

KBagpaTtHble  KOpHU.  ApuMeTHUECKH  KBaJApaTHBIA  KOPEHb.
[IpeoOpa3zoBanre BBIpaOKECHHM, COACPIKAIIMX KBAJPATHBIE KOPHH: YMHOXEHHE,
JICJICHUE, BBIHECEHUE MHOXKMUTENS W3-TI0J 3HAKA KOPHS, BHECEHHE MHOMXKHUTEIIA



no1 3HaK KopHs. CBolicTBa apu(hMETHIECKIX KBAPATHBIX.
YpaBHeHMs U HEpaBeHCTBA
PaBencrBa. UuncinoBoe paBeHCTBO. CBOMCTBA YHUCIOBBIX PaBEHCTB. PaBEHCTBO ¢
IIEPEMEHHOM.

YpaBHeHuss YpaBHEHME C OJHOM mnepemMeHHOM. llonsATHMe ypaBHEHHS WU
KOpHsS ypaBHeHus. llpencrtaBieHne O paBHOCWIBHOCTH ypaBHeHHU. OOnacTb
OINpeeNeHNs YpaBHEHHUS (00J1aCTh JOMYCTUMBIX 3HAUEHUI EPEMEHHOM ).

JIuneiiHoe ypaBHeHHE WM ero KOpHM. PemieHue nMHEHHBIX ypaBHEHMM.
JluneitHoe ypaBHeHME C TmapameTpoM. KoiauuecTBO KOpHEH JIMHEMHOTO
ypaBHEHUs. PenieHue JIMHEWHBIX YPaBHEHUH C TapAMETPOM.

KBanparHoe ypaBHeHue M ero KoOpHH. KBsajgpaTHele ypaBHEHU.
Henonnele xBanpaTHbele ypaBHEHHA. [IMCKpUMHMHAHT KBAJpPATHOIO ypaBHEHUS.
dopmysa KOpHEH KBagpaTHOTO ypaBHeHUs. Teopema Buera. Teopema, oOpaTHast
TeopeMe Buera. Pemienue kBaipaTHBIX YpaBHEHUI: MCHOJIb30BaHUE (DOPMYIIbI
JUIsL HaxOXXICHWsl KOpHEH, TpaduyecKUil METOJ pelIeHMs, pa3joKeHUEe Ha
MHOJKUTENH, TIOJ00p KOpHEH ¢ ucmnonb3oBaHueM TeopeMbl Buera. KomnuectBo
KOpHEH KBAaJpPATHOTO YPAaBHEHUS B 3aBUCUMOCTH OT €r0 JMCKPUMHHAHTA.
bukBanpatHble ypaBHEHHUs. Y PaBHEHUS, CBOAUMBIE K JIMHEMHBIM U KBAaJIPaTHBIM.
KBanpaTHbie ypaBHEHUS C TAPAMETPOM.

JIpoOHO-panioHAJIbHbIC YPABHEHHSA

Pemenue npocTteimmx ApoOHO-IMHEWHBIX ypaBHEHM. Pemenue apoOHO-
palMOHAJIBHBIX ~ ypaBHEHMM. MeToapl  pemeHus  ypaBHEHHM:  METOJbI

PaBHOCWJIBHBIX MPE0Opa3oBaHUM, METOA 3aMEHBI Mep HOMH, r\}aaq;uqe\?xmi
merox. Mcrionp30Banme CBoicTs GyHKumii mpu permerny | () fO) ye(x)

ypaBHeHui. [Ipocrenre uppalmoHaibHbIe YPaBHEHUS

Cucrembl ypaBHeHMH. YpaBHEHHE C [JBYMs II€pEMEHHBIMH. JIMHEWHOE
ypaBHEHUE ¢ JAByMs mepeMeHHbIMHU. [IpsiMas kak rpaduyeckas HHTEprpeTanus
JMHEWHOTO YpAaBHEHHsI C JBYMs NEpEMEHHbIMH. [lOHATHE CHUCTEMBI ypaBHEHHM.
Pemenune cucremel ypaBHeHHI. METOAbI PENIEHUSI CUCTEM JIMHEWHBIX YPAaBHEHUH C
IBYMSI IEPEMEHHBIMU: TpaUUECKUIl METOJ, METOJI CIOKEHUS, METOJI MOACTAHOBKHU.
CucreMpl JIMHEWHBIX YpaBHEHUMH C mapameTpoM.lIpumepsl pemenus cucrem
HEJIMHEWHBIX YPABHEHUHN C IBYMsI [IEPEMEHHBIMH.

I'padmyeckas mHTEepHpeTalnys YpaBHEHHS C JByMs IEpeMeHHbIMHU. ['padux
JUHEHHOTO ypaBHEHHS C ABYMS MEPEMEHHBIMH; YTJIOBOW KOIPUIIMEHT MPSMON;
YCJIOBHE TIapaJUIEIbHOCTH NPSIMBIX. ['paduky mpocTeHiX HEMMHEWHBIX ypaBHEHUI:
napabona, rumnepbona, OKPYXHOCTb. ['paduueckas HHTEpHpETaUs CUCTEM
YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

HepasencrBa. UYucnoBsle HepaBeHCTBAa. (CBOWCTBAa YHCIIOBBIX HEPABEHCTB.
IIpoBepka cipaBeyIMBOCTHA HEPABEHCTB IIPY 3aJaHHBIX 3HAYEHUSAX [TEPEMEHHBIX.

HepaBenctBo ¢ mnepemennoii. Crtporue u HecTtporue HepaBeHCTBA. O0JsacTh

OIIPEEIICHUS



HepaBeHCTBA (00J1aCTh IOMYCTUMBIX 3HAUCHHUI IEPEMEHHOM ).

Pemrenune nuHEWHBIX HEPABEHCTB.

KBanparHoe HEpaBEHCTBO U €ro penieHus. Perenne KBaJpaTHbIX HEPABEHCTB:
UCIIOJIb30BaHUE CBOMCTB M rpaduka KBaJApaTHUYHOW (YHKIIMH, METOJ MHTEPBAJIOB.

3anuch peHiCHUA KBAAPAaTHOTO HCPABCHCTBA.
Pemenune OCJIBIX U IlpO6H0-paHI/IOHaJIBHBIX HCPABCHCTB MCTOJA0OM HMHTCPBAJIOB.

Cucrembl HepaBeHCTB. CHUCTEMBI HEPABEHCTB C OJHOM NEpeMEHHOU. Pemenue
CHUCTEM HEPaBEHCTB C OJHOM NMEPEMEHHOMW: JUHEUHBIX, kgaopamubvix. 300paxeHue
pEUICHUs] CHCTEMBbl HEPABEHCTB HA YHCIOBOM IPAMOM. 3alMCh PEILICHUS CHCTEMBI
HEPABEHCTB.

OYHKIIMN

IHonsitue pyHkumu. JlekapToBsl KOOPAMHATHI HA INIOCKOCTH. DopMuUpoBaHUe
MPEACTABICHU O METalpeAMETHOM MOHSATHUU «KOOpAHUHATBD. CrocoObl 3agaHus
GyHKIUNA: aHATUTHYEeCKuH, rpadudeckuii, Tabnuunbiid. ['paduk Gynkiuu. [Ipumeps
(YHKIIMI, MOTy4aeMbIX B MPOLIECCE UCCIIETOBAHUS PA3IMYHbIX PEaJIbHBIX MPOLIECCOB
U peuieHus 3aaad. 3HadeHue (QyHkuuu B Touke. CBoiicTBa (PyHKUMH: 00JacCTb
ONpENEICHUS,, MHOXXECTBO 3HAYEHUMN, HYJIHM, HPOMEKYTKHM 3HAKOIIOCTOSIHCTBA,
4ETHOCTH/HEUETHOCTh, TNPOMEKYTKHM BO3pacTaHUs M YObIBaHMs, HauOoJIblIee U
HauMeHbllee 3HaueHus. MccnenoBanue GyHKIMM 110 €€ rpaduky.

[IpeacraBnenne o6 acumnrTorax. HempepbiBHOCTh ¢GyHKuMH. KycouHo 3amaHHbIE

GyHKUIUU.

JIuneiiHas pyHKIMSA

CpoiictBa U rpaduk JTUHEHHON (QYHKIMH. YTIIOBOH KO3(PQPUUMEHT MNPSIMOM.
Pacnonoxenue rpaduka JIUMHEHHOW (QYHKIUMU B 3aBUCUMOCTH OT €€ YIJIOBOIO
ko3 duimenta u cBobonHoro uieHa. Haxoxaenue kod3(pQGUUMEHTOB JHHEHMHOU
(YHKIIMM 1O 3aJaHHBIM YCIIOBUSIM: MPOXOXKJIEHUE TMPSMOIMl depe3 JABE TOUKU C
3alaHHBIMU  KOOPJMHATaM{, IPOXOXKJIEHUE MPSIMOM Yepe3 JaHHYK TOYKY U
NapajyIeJIbHOU TAaHHOM ITPSMOM.

KBaaparuynas gyHkuus

CaoiicTBa u rpaduk kBagpatnyHoil pyHkuuu (mapadona). [Tocrpoenue rpaduka
KBaApaTuyHOW (pyHKUMH 1O ToukaMm. HaxoxkneHue Hyned KBaapaTU4YHOM (PYHKIUH,
MHOXECTBA  3HAUYEHHMH,  MPOMEKYTKOB  3HAKOMOCTOSHCTBA,  MPOMEKYTKOB
MOHOTOHHOCTH.

K
OGpaTHasi IPONOPUHOHAILHOCTH. CBolicTBa Y D} - I'nmepbora.

byHKIIUN
I'pagpuxu gynrkuuii. Ilpeobpazosanue epaguxa y O f( ona nocmpoenus
@yHKYyUU X)

epauxos pynkyurr Y D af Dkx Db 0c.
8U0a



IlocnenoBaressbHOCTH M Hporpeccuu. YucioBas IOCIEIOBATEIbHOCTD.
IIpuMepsl 4YHCIOBBIX ITOCIENOBATEIBHOCTEN. DBECKOHEUHBIE ITOCIIEI0BATEIbHOCTH.
Apudmernueckas mporpeccuss u e€ cBoHcTBa. [eoMmerpuueckas Mporpeccusi.
@®opmyna oOmero wieHa W CyMMbl N TEPBBIX WIEHOB apuU(PMETUYECKON WU
reOMETpUYECKOM  mporpeccuil.  Cxopsdmiasici  Ie€OMETpUYEcKas  MPOTrPEcCHs.
N300paxkenne w€wieHOB apu(METHUYECKOW M T€OMETPHUYECKON MPOTrpeccHil TOYKaMu
KOOPAMHATHOM TUIOCKOCTU. JIMHEHHBIH M HSKCIOHEHIHMANbHBIN pocT. CroKHbIE
MIPOLICHTHI

PeleHune TeKCTOBBIX 3a/1a4

3agaun Ha Bce apumeTrnyeckme eiicTBusi. PelieHne TEKCTOBBIX 3aaady
apudmernyeckuM crocoboM. Mcmonp3oBanue TaOMUI], CXEM, UYEpTEeKEH, APYrux
CPEIICTB MPEACTABICHUS JAHHBIX IPU PEIICHUH 3aJa4H.

3agayu Ha JBUKeHHMe, padoTy M NMOKYNKH. AHain3 BO3MOXHBIX CUTyalud
B3aUMHOI'O DPACIIOJIOKEHUSI OOBEKTOB MPH HMX ABUKEHHUU, COOTHOILIEHUS O0BEMOB
BBINOJIHIEMBIX paObOT MpU COBMECTHOM padore.

3agaum Ha 4yacTH, J0JM, NPOLEHTHI. PenieHue 3a1a4 Ha HaXOXACHHE YacTH
YHuClia ¥ 4Yucia Mo ero yacTu. Pemenue 3agad Ha npoueHTsl U oiu. [IpuMenenue
IPOIOPLMIA PY PELICHUH 3a4a4.

Jlormueckue 3agauu. Pemenne jornueckux 3anad. Pemenue joruyeckux 3agad
¢ moMo1Ibio rpadoB, TaOIUIL.

OcHOBHBIE MeTOABbI pelleHHs] TEKCTOBBIX 3aJay: apuUPMETHUUECKUH,
anreOpandeckuii, nepeOop BapuaHTOB. llepBUUHBIE mNpeACTaBIEHUS O JPYrUX
METO/IaX PelIeHUs 3a1a4
(reomeTpuueckue U rpaduueCKre METOIbI).

BEPOATHOCTD U CTATUCTUKA

OnucarenbHasi craTuctuka. TabiuuHoe U rpaduyecKkoe Mpe/CTaBICHUE
JAHHBIX, CTOJIOYAThIE U KPYTrOBbIE AUArpaMMbl, rpaduku, MIPUMEHEHUE TUarpaMM U
rpa@uKoB [ ONUCAaHUS 3aBUCUMOCTEM PpEAIbHbIX BEJIUYHMH, W3BJICUYECHUE
uHbopMaluu 13 Tabnui, nuarpamm U rpadukoB. OmucaTeNbHBIE CTATUCTUYECKHE
MIOKa3aTesld YUCIOBBIX HAOOPOB: cpenHee apudmeTniaeckoe, MeIuana, HaudobIlee U
HauMEHbIee 3HadYeHHs. Mepbl paccenBaHUsA: pa3Max, JUCIEPCUS W CTaHAApTHOE
oTkioHeHne. CiydaiiHas W3MEHUYMBOCTh. 3MEHUMBOCTH IpU  U3MEPEHUSIX.
Pemarompe npaBuiia. 3akOHOMEPHOCTH B M3MEHUMBBIX BennuuHax. lIpencrasienne
0 BRIOOPOYHOM HCCIICIOBAHUM.

Cayuaiinble cOObITHSI M BepPOATHOCTb. CiiydailHble OMNBITHI (IKCIEPUMEHTHI),
AJIEMEHTapHbIE ClydaiiHbie COOBITHUSA (UCXOAbl). YacToTa CiiydalHOTO COOBITHSI.
Cratuctuyeckuii OJIX0/1 K HOHSITHIO BEPOSITHOCTH. BepositHocTH
OPOTUBOIOJIOKHBIX  COOBITHIM.  JlOCTOBEpHBIE W HEBO3MOXHBIE  COOBITHS.
Krnaccuueckoe omnpeneneHue BEpOSTHOCTH. BeposTHOCTH 3jeMEHTapHBIX COOBITUH.
CoObITHsT B Cy4YalHBIX JKCIEPUMEHTaX W OJIaroNnpUsATCTBYIOIIME 3JIEMEHTAPHBIC
coObITusi. BeposiTHocTH  ciiyyallHBIX CcOOBITUH. OMNBITBI €  PAaBHOBO3MOXHBIMU
AJIeMEHTapHbIMU  coObITHsiMH.  Kilaccmyeckue — BEpOSTHOCTHBIE — OMBITBI €
HCIOJIb30BaHNUEM MOHET, KyOuKoB. [IpeacTaBneHue coObITHII ¢ MOMOIIBIO JUarpaMm
Oiinepa. [IpoTHBOMONOXKHBIE COOBITHS, OOBCAMHEHHE W TIEPECEUCHHE COOBITHH.
[IpaBuno  cnoxenust BepositHocTedl.  Cnyuwaiineiii  BeiOOp.  IIpeacraBnenue
SKCIIEpUMEHTa B BHIE AepeBa. HezaBucumblie cOOBITUS. YMHOXKEHUE BEPOSTHOCTEH
He3aBHUCUMbIX  coObiTuil.  IlocnmemoBarenbHble  HE3aBHCUMBIE — UCIBITAHUS.
[IpencraBieHne 0 HE3aBUCUMBIX COOBITUSX B KU3HU.



Inemenmupl KomoOunamopuku. PerieHne KOMOMHATOPHBIX 3a1ad Iepedopom
BapuaHTOB. KoMOMHAaTOpHOE MNpPaBUIO YMHOXKEHUS, IEPECTAaHOBKHU, (aKTopual
gucia. Couetanus U 4ucio coderanuid. Gopmyiia ynucna codyeraHuil. TpeyronbHHUK
[Tackans. OnbITHI C OOJBIIMM YHCIOM PAaBHOBO3MOKHBIX 3JIEMEHTAPHBIX COOBITHH.
Boruncnenue BepoOATHOCTEM B OMBITaX € MPUMEHEHHMEM KOMOMHATOPHBIX (POpPMYII.
Ucneiranus bepuymnn. Ycemex u Heynaya. BepositHocTH coObITHi B cepuu
WCIIBITaHUN bepryiun.

Cnyuaiinvlie 6enuyunpl. 3HAKOMCTBO CO CIIy4allHBIMM BEJIMYMHAMH Ha
OpUMEpax KOHEYHBIX JUCKPETHBIX  CIy4YalHbIX BeJnuyuH. Pacnpenenenue
BeposiTHOCTeH. MaTtemaTtnyeckoe oxxuaanue. CBOWCTBAa MATEMaTUYECKOTO OKUJAHUS.
[TonsTue o 3akoHe OonbiInX uyncen. M3Mepenue BepostHocTel. [Ipumenenne 3akoHa
OOJIBIIMX YHUCENl B COLMOJIOTUH, CTPAXOBAHHMM, B 37PABOOXPAHEHUHU, OOECIICUECHUU
0€30MacCHOCTH HACEJICHUS B YPE3BbIYAITHBIX CUTYAIHUSX.

JIOTUKA WU MHOXECTBA (DaeMeHTbI TeOpHM MHOKECTB W
MaTeMaTH4eCKO# JJOruKku) MHOXKeCTBA M OTHOLLICHUS MEK1y HUMH
MHOXeCTBO, XapaKTEPUCTUYECKOE CBOMCTBO MHOKECTBA, 3JIEMEHT MHOKECTBA,

IIyCTO€, KOHEYHOE, OeCKOHe4YHOe MHOkecTBO. [loamHokecTBO. OTHOIIEHHUE
PUHAJUIEKHOCTHU, BKIIFOUEHUS], PABEHCTBA. DJIEMEHTHl MHOKECTBA, CIIOCOOBI 3aJaHUs
MHOXECTB, PAacllO3HABAaHHUE IIOJAMHOXKECTB M  DJJIEMEHTOB IIOJMHOXECTB C

HCII0JIb30BAaHUEM KPYTOB Jitjepa.
Onepanuu HaJJ MHOKECTBAMHU
Ilepeceuennie U OOBEIWHEHHE MHOXKECTB. Pa3HOCTh MHOXECTB, JOMOJHEHHE
MHOKECTBA.

NHurtepnperanus onepaiuii HaJl MHOXECTBAaMU C TIOMOIIBIO KPYroB Jilnepa.

DJIeMEHTBI JIOTUKH

Onpenenenue. YTBEepKIeHUsA. AKCHOMBI M Teopembl. JloKa3aTelbCTBO.
JlokazatenbCcTBO OT TpOTMBHOrO. Teopema, oOparHas pgaHHOW. Ilpumep wu
KOHTPIPUMED.

Bricka3biBaHus

N CTUHHOCTB U JIO)KHOCTH BbICKa3bIBaHUS. CJIOKHBIE M MPOCTHIE BbICKA3bIBAHUS.
Onepaunu HaJ BHICKa3bIBAHUSIMU C UCIIOJIb30BAHUEM JIOTHUECKUX CBS30K: U, UJIH, HE.
VY cnoBHbIE BBICKA3bIBAHUS (MMILTAKALIAHN).

MATEMATHUKA B UICTOPUYECKOM PA3BUTUU

Ucropust ¢dopmupoBaHMs TOHATHS 4YHUCHA: HATypajbHble YHCIA, Jpoow,
HEJOCTATOYHOCTh  PALIMOHAIBHBIX YUCEN JUISI TEOMETPUYECKHUX HU3MEPEHUH,
uppanrvoHanbHble urciia. CTapuHHbIE CUCTEMBI 3anucu yucen. Jpobu B Bapuiowne,
Erunte, Pume. OTtkpbiTHE AecATHUHBIX JpoOeil. CTapuHHBIE CHCTEMBI MeEp.
Hecsatuuabie apobu W MeTpudeckas cuctema mep. [losBieHHe OTpUIIaTEeIbHBIX
yucenu Hyns. JI. Marauukuid. JI. Ditnep.

3apoxnaenne anreOpel B Henpax apudmeruku. An-Xopesmu. Poxaenue
OykBenHoit cumBonmku. [I. depma, ®. Buer, P. Jlexkapt. Mcropuss Bompoca o
HaxOXJeHUU (GOpMyNT KOpHEH anreOpandecKux YpaBHEHUU, HEPa3peliuMOCTh B
paauKkanax ypaBHEHUU cteneHu, Oonbinen 4eThipéx. H. Tapranes, k. Kapnano, H.
X. A6ensp, D. Tanya.

N300peTenne MeToga KOOPAMHAT, MO3BOJIIONIETO MEPEBOJUTH T€OMETPUUECKUE
00BbekThl Ha s3bIK anreOpsl. P. Jlekapt u I1. @epma. IlpumMepsl pa3nuuHbIX CHCTEM
KOOPAUHAT Ha MJIOCKOCTH.

3amaua Jleonapmo IMuzanckoro (PuboHayum) o kponukax, yuciaa duboHayyw.
3amaya o0 maxmMaTHOU JOCKE.



HcToku Teopun BEpOATHOCTEN: CTPAXOBOE AEN0, a3apTHbie Urpel. I1. depma u b.
[Tackans. A. bepuymu. A. H. Koamoropos.

TPEBOBAHMUSA K PE3YJIBTATAM OBYUYEHUA U OCBOEHUIO

COILEPXKAHUA
KYPCA

[Tporpamma obOecrieunBaeT JOCTHXKEHUE CIIEIYIOIIUX PE3yIbTaTOB OCBOCHHUS
00pa3oBaTeNIbHONW IPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHUs:

JUYHOCHbLE:

1) chOpMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, TOTOBHOCTb U
CIIOCOOHOCTH OOy4arolUXCsl K CaMOPa3BUTUI0O M CamMOOOpa30BaHUIO Ha OCHOBE
MOTHBALIMK K OOYUYEHUIO U MO3HAHUIO, BEIOOPY JasibHENIIEro oopa3oBaHusl Ha Oase
OpUEHTHPOBKM B Mupe Impodeccuii u MNpodecCHOHAIBHBIX MNPEANOUYTEHUH,
OCO3HAaHHOMY TIIOCTPOEHHUIO0 WHIUBUIYaJbHOW 0O0pa30BaTE€IbHOW TPAEKTOPUU C
y4€TOM YCTOMYMBBIX MO3HABATEIBHBIX HHTEPECOB;

2) c(opMHpPOBAaHHOCTb  LEJIOCTHOTO  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPaKTUKH;

3) chOpMUPOBAHHOCTh KOMMYHHKATHBHOW KOMIETEHTHOCTH B OOIIEHUH U
COTPYJHUYECTBE CO CBEPCTHUKAMHU, CTAPUIMMH M MIIAAMIMMH, B 00pa30BaTEIbHOM,
OOIIECTBEHHO MOJIE3HOM, Y4eOHO- HCCIIe0BATENbCKOM, TBOPUECKON U APYTUX BUIAX
JeSTeNbHOCTH;

4) yMEHHE SICHO, TOYHO, TPaMOTHO WU3JaraTb CBOM MBICIM B YCTHOH U
OUCbMEHHOM pedd, MOHMMAaTh CMBICH [IOCTaBJICHHOM 3aJauyd, BBICTPAUBATH
apryMeHTaluI0, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI;

5) MmpelncTaBiI€HHME O MaTeMaTH4YeCKOW Hayke Kak cdepe 4eaoBeuYecKon
AesTeNbHOCTH, 00 oJTamax e€ pa3BUTHI, O €€ 3HAYUMOCTU [UIsl Pa3BUTHS
LUBUIIM3AIINIH;

6) KpUTUYHOCTb MBIIJICHUS, YMEHHUE PAaclO3HABaTh JIOTUYECKH HEKOPPEKTHBIE
BBICKA3bIBAHUS, OTJINYATh TUTIOTE3Y OT (haKTa;

7) KpPEaTUBHOCTb MBILUICHUS, WHHUIHMATHBA, HAaXOIYUMBOCTb, AKTUBHOCTH IIPH
pEelIeHNH aJireOpanyecKux 3a/1ay;

8) yMEHHE KOHTPOJIMPOBATh MPOLECC U pe3yidbTaT Yy4yeOHOM MaTeMaTH4eCcKOM

NEeSATENbHOCTH;

9) CcHmOCOOHOCTh K 3MOLMOHAIBHOMY BOCIHPHUSATHIO MaTEMaTUYECKUX OOBEKTOB,
3aJ1a4, PEIUICHUM, PACCYKICHUM.

Memanpeomenmble.

1) yMEHHE CaMOCTOSITEJIbHO MIAHUPOBATh AJbTEPHATUBHBIE MYTH JOCTHXKECHUS
1eseil, 0CO3HaHHO BHIOMPATh Hanbosee 3P(HEeKTUBHBIE CIIOCOOBI pelIeHUsI YUeOHBIX U
MO3HABATEJbHBIX 33/1a4;

2) yMEHHE OCYIIECTBIISATH KOHTPOJIb MO pe3ysibTaTy M MO crnocoly AeHcTBUs Ha
YpOBHE POU3BOJIBHOIO BHUMAHUSI M1 BHOCUTh HEOOXOAMMbIE KOPPEKTHUBBI,

3) yMEHHUE aJIeKBaTHO OLIEHMBATh INPAaBUJILHOCTh WM OIMIMOOYHOCTH BBINOJIHEHUS
yuyeOHOU 3amauu, €€ OOBEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOYKHOCTH €€
peuieHus;

4) OCO3HAHHOE BJAJCHHUE JIOTUYECKUMHU JECUCTBUSAMU OIPEACICHUS IOHITHH,
000011eHM s, YCTaHOBJICHHUS aHaJIOTuH, KJIacCU(UKALUU Ha  OCHOBE




CaMOCTOSITEJIBHOTO BbIOOpAa OCHOBaHUM M KPUTEPUEB, YCTAHOBIEHUS POJO-BUIOBBIX
CBsI3CH;

5) yMEHHME YCTaHaBJIMBaThb IMPUYMHHO-CIECJICTBEHHbIE  CBSI3U;  CTPOUTH
JIOTUYECKOE PACCYKJIEHUE, YMO3aKIIOUEHUE (MHIYKTHUBHOE, AECIYKTUBHOE U IIO
AQHAJIOTHH) U BBIBOJIBI;

6) yMEHME CO3[aBaTh, IPUMEHATh U MPEOOPa30BHIBATh 3HAKOBO-CUMBOJIUYECKHE
CPEICTBA, MOJIEJIN U CXEMBI JUIsl pEIICHUs yUeOHBIX U T03HABATENIbHbBIX 3a7a4;

7) yMEHHE OpraHU30BBIBaTh Y4eOHOE COTPYAHHYECTBO M  COBMECTHYIO
NEATENbHOCTh C YYUTEIEM M CBEPCTHUKAMH: OIPEACNATHh LENH, pacipeneieHue
(GYHKIHI ¥ posiel y4aCTHUKOB, B3aUMOJCHCTBHE U 001IME CLIOCOOBI pabOThI; yMEHHE
paboTaTh B TpyIMIe: HAXOAUTh O0IIee pelIeHrne U pa3peiaTh KOH(DIUKTH Ha OCHOBE
COTJIACOBaHUS MO3MIMI M yuyéTa MHTEpPECOB; CIyIIaTh MapTHEpA; (popMynHpoBaTh,
apryMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHUE;

8) cpopMHUPOBAHHOCTh Y4€OHOW M OOILENOJIb30BATEIBCKON KOMIIETEHTHOCTU B
00J1acTH KCIOJIb30BaHUS MH()OPMALMOHHO-KOMMYHHUKAMOHHBIX TexHonoruit (MKT-
KOMIIETEHTHOCTH);

9) mnepBOHAYaJbHBIE MPEACTABICHHS 00 UAEAX U O METOJIaX MaTEeMaTUKU Kak 00
YHUBEPCAIBHOM SI3bIKE HAYKH W TEXHUKH, O CPEICTBE MOJEIMPOBAHMS SIBIICHUN U
IIPOLIECCOB;

10) yMEHHE BHJETb MAaTEMAaTUYECKYI0 3a/Jadyy B KOHTEKCTE MpPOOJIIEMHON
CUTYAlLlMH B IPYTUX AUCLMIUIMHAX, B OKPYXKAIOLIEH KU3HH;

11) yMEHHE HaXOJUTh B PA3NMYHBIX MCTOYHHMKAX HH(OpMaLHIO, HEOOXOAUMYIO
JUI pelIeHUsT MaTeMaTHYeCKUX MpoOJsieM, W MPEACTaBIATh €€ B MOHATHON (opme;
NPUHUMATh PEIICHWE B YCIOBUAX HEMOJHOM M M30BITOYHOM, TOYHOW U
BEPOSITHOCTHOM MH(OpMaIINH;

12) yMeHHue MOHUMATh U UCIOJIb30BaTh MATEMATUYECKHE CPEICTBA HATISAHOCTU
(pucyHKH, YepTexH, CXeMbl M JAp.) Uil WUIIOCTPAalW{, HHTEpIpETALHH,
apryMeHTaluu;

13) yMEHHUE BBIIBUIATh TUIOTE3bl MpPU PEIICHUH YYEOHBIX 3a7a4 U MOHUMATh
HEO0OXOIUMOCTh UX MPOBEPKU;

14) yMeHUE NPUMEHSTh WHIYKTUBHBIE M JEAYKTHBHBIE CITIOCOOBI PacCyKIEHUH,
BUJIETh PA3JIMYHbIE CTPATETUH PEILICHUS 33/1a4;

15) NOHMMaHWE CYIIHOCTH QJITOPUTMHUYECKMX MPEANHCAHUM W  YMEHHE
JEHUCTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM aJITOPUTMOM;

16) yMEHHE CaMOCTOSITEIbHO CTaBUTh LI€JH, BHIOUpATh U CO3/1aBaTh aJITOPUTMbI
JUTSI pelieHus1 yueOHBIX MaTeMaTUYECKUX MPOOIIeM;

17) yMeHUE IUIAHUPOBATh M OCYIIECTBISTH JI€ATEIbHOCTh, HAMPABICHHYIO Ha
pelIeHue 3a7a4 UCCIeA0BaTeIbCKOro XapakTepa.

npeomemmule.

1) ymenue paboTaTb € MaTEMaTHUYECKUM TEKCTOM (CTPYKTypHUpOBaHHE,
U3BJIEYEHUE HEOOXOAMMON HH(POPMALIUH), TOYHO U TPAMOTHO BBIPaXKaTh CBOU MBICIIH
B YCTHOM M THUCHMEHHOW pe€YM, MPUMEHSISI MaTeMaTUYECKYyl0 TEPMHHOJIOTHIO U
CUMBOJIMKY, HCIOJIb30BaTh  pPa3jMYHbIe  S3BIKK  MaTeMaTUKU  (CJIOBECHBIH,
CUMBOJIMYECKUI,  rpauueckuil), = OOOCHOBBIBaTb  CYXACHHSA,  IPOBOAMTH
KJIaCCU(PUKALMIO, JOKA3bIBATh MATEMATUUECKUE YTBEPKIACHUS;

2) BJaJicHHe 0a30BbIM MOHSATUIHBIM aIlllapaToM: UMETh MPEACTaBICHUE O YUCIIE,
BJIa/ICHUE CUMBOJIBHBIM SI3bIKOM aJreOphl, 3HAHUE JIEMEHTAPHBIX (PYHKIIMOHAIBHBIX
3aBUCUMOCTEH, (HOPMHUPOBAHNE MPEACTABICHUI O CTATUCTHYECKIX 3aKOHOMEPHOCTSX



B PEAJIbHOM MHUPE U O Pa3IMYHbIX CIIOCO0aX UX U3YUYEHUs], 00 0COOEHHOCTSIX BBIBOJIOB
Y IIPOTHO30B, HOCSIIUX BEPOSITHOCTHBIN XapaKTeD;

3) yMeHHME BBINOJHATH ajJreOpandeckue MpeoOpa3oBaHMsl PalMOHAIbHBIX
BBIPKECHUM, IPUMEHATh UX IS PEIIeHUs] y4eOHbIX MaTEMaTUYECKUX 3a/]a4 U 3a/ad,
BO3HHUKAIOIINUX B CMEKHBIX YYEOHBIX MTpEeIMETax;

4) yMEHHE TIOJb30BaThCS MaTeMaTHYECKHUMH (OpMyJTaMU U CaMOCTOSTEIBHO
COCTaBIISITH (POPMYJIBI 3aBHCHUMOCTEH MEXAY BEIMYMHAMHU Ha OCHOBE OOOOIICHHS
YACTHBIX CIIy4acB U SKCIIEPUMEHTA;

5) yMEHHE pemaTh JIMHENHBIE U KBapPaTHbIE YPABHEHUS U HEPABEHCTBA, 4 TAKKE
OPUBOJUMBIE K HUM YpPaBHEHUS, HEPABEHCTBA, CUCTEMbI; IPUMEHATh I'padudyecKue
IPENCTABICHUS Ui PELICHWS W HUCCIENOBAHMS YPAaBHECHMI, HEPAaBEHCTB, CHUCTEM;
OPUMEHATh IOJYYCHHBIC YMEHMS JUIS PEIICHMs 3aJad U3 MaTEMAaTHKH, CMEXHBIX
IIPEAMETOB, IIPAKTUKH;

6) oOBIageHHE CHUCTEMOM (YHKIMOHAJIBHBIX MOHATUH, (YHKIHOHAJIBHBIM
A3BIKOM W CHMBOJIHMKOM, YMEHHE CTpOUTh Tpaduku (QYHKUMHA, ONHUCHIBATH HX
CBOMCTBA, HCIOJNb30BaTh (PYHKIMOHAIBHO-TpaUUECKHE MPEACTAaBICHUS IS
ONMCAHHUS U aHAJIN3a MATEMATUYECKUX 3a71a4 U PEAIbHBIX 3aBUCUMOCTEM;

7) OBIAJICHUE  OCHOBHBIMU  CHOCOOAMM  MpPEACTaBICHUS U aHalIM3a
CTaTUCTUYECKUX JAaHHBIX; YMEHUE pEIIaTh 3aJa4yd Ha HAXO0XKICHUE YacTOThl U
BEPOSITHOCTH CITyYalHBIX COOBITU;

8) yMEHME IPUMEHATH U3YUYEHHBIE ITIOHATH, PE3YJIBTAThl U METOBI [IPU PELICHUU
3aa4 U3 Pa3siIUYHBIX PA3ACIOB Kypca, B TOM 4YHUCIE 3aa4, HE CBOIALIMXCA K
HETOCPEACTBEHHOMY NPUMEHEHUIO U3BECTHBIX aJITOPUTMOB.

[IpeameTHbIE pE3yJabTAaThl OCBOEHUST OCHOBHOM 00pa3oBaTEIbHOW MPOrpamMMbI
OCHOBHOI0 0011ero o00pa3oBaHusi C y4yeToM oOmux TpeboBanuit Crangapra u
CHEeU(PUKN N3y4aeMOro NpeaMeTa 00eCcIeynBaoT:

v/ OCO3HaHUE 3HAYEHUSI MAaTEMATUKH B IOBCETHEBHOM KU3HHU YEJIOBEKA;
v' (OopMHUpOBaHUE MPEICTABICHUN O COLUMUAIBHBIX, KYJbTYPHBIX M HCTOPUYECKHX

(pakTOpax CTaHOBJICHUS MaTeMaTHUYECKON HAYKHU;

v' (opMHUpOBaHHE TPEICTABICHUA O MaTeMaTHKE KaK YacTH O0OIedesoBeYeCKOn

KyJbTYPBl, YHUBEPCAJIBHOM S3BIKE HAayKH, ITO3BOJISIOIIEM ONKCHIBATH U U3Yy4aTh

peanbHbIE MPOLIECCHI U SIBJICHUS.

B pesynbTaTe M3ydeHHss MaTeMaTUKH OOydYarolMecs Pa3BUBAIOT JIOTMYECKOE U
MAaTE€MaTHYE€CKOE MBIIUICHUE, TOJY4YaloT TMPEACTABICHHE O MAaTeMaTUYECKHUX
MOJIENISIX; OBJIAJACBAIOT MATEMATHYECKUMHU PACCYKJACHUSMH; ydaTrcsl TPUMEHSTh
MaTeMaTH4YECKUE 3HAHUS TIPU PEIICHUN Pa3JIMYHbBIX 33/1a4 U OLICHUBATh MOJIYYCHHBIE
pEe3yNbTaThl; OBJAJICBAIOT YMEHUSMH PEIICHUS Y4YeOHBIX 3aj7ad4, pa3BUBAIOT
MaTeMaTUYECKYIO MHTYULIHNIO; MOJy4aroT IpeICTaBIeHNEe 00 OCHOBHBIX
MH()OPMAITMOHHBIX TPOIECCaX B PEATbHBIX CUTYAIHsIX.

[IpenMeTHbIE pE3yabTAThl OTPAKAIOT:
1) ¢opmupoBaHHe NPEACTABICHUNA O MaTeMaTHKE KaK O METOJE IO3HAHMS
JENUCTBUTEIBLHOCTH, TO3BOJISIIONIEM OIKCHIBATh M HU3y4yaTh peajbHbIE IMPOLIECCHl U

SABJICHUSA:
- OCO3HAHHE POJIM MAaTEMATHUKU B pa3Butuu Poccum n mupa;
-BO3MOXKHOCTb IIPUBECTU MPUMEPHI U3 OTEYECTBEHHOM U BCEMUPHON HUCTOPUU



MaTEMaTUYECKUX OTKPBITUN U UX aBTOPOB;

2) pazBuTHEe yMeHUM paboTaTh C Yy4eOHBIM MaTEMAaTHYECKUM TEKCTOM
(aHanu3upoBaTh, H3BJIEKATH HEOOXOAMMYIO HH(POpPMAIIMIO), TOYHO U TPaMOTHO
BBIPAXKAaTb CBOM MBICIM C MPUMEHEHHEM MAaTEMaTUYeCKOW TEPMUHOJIIOTHH MU

CHUMBOJINKH, IMPOBOAUTH KJ'IaCCI/I(bI/IKaHI/II/I, JJOT'MYCCKHUC O6OCHOBaHI/Iﬂ,
JOKa3aTCJIbCTBA MAaTCMAaTHYCCKUX YTBep)K,HCHHﬁZ
- OIICpUPOBAHHUC ITOHATUAMM: MHOXKCCTBO, QJICMCHT MHOKCCTBA,

MMOJIMHOXKECTBO, TPHHAMJICKHOCTh, HAXOXKICHUE TMEPECEYCHUS, OOBCAMHCHUS
MOJMHOKECTBA B MIPOCTEUIINX CUTYaIIHSIX;

- pEIlICHUE CIOKETHBIX 3a/1a4 Pa3HbIX TUIIOB HA BCE apuPMETUUECKUE TECHCTBUS;

- MPUMEHEHUE crnocoba TMOUCKA PEIICHUs 3a/laud, B KOTOPOM PaCCyXJICHUE
CTPOMTCS OT YCJIOBHUS K TPEOOBAHUIO WJIM OT TPEOOBAHUS K YCIIOBHIO;

- COCTaBJICHME TIIJIaHA pEUICHUs 3aJlayd, BBIJCJICHUE OTaloOB €€ pPEIICHUs,
WHTEPNpETAlldsl  BBIYMCIMTENBHBIX  PE3yJIbTaTOB B  3ajaye, HCCIEI0BaHUE
MOJIYYEHHOTO PEIICHUS 3a/1a4H;

- HAXOXKJICHUE MPOLIEHTA OT YHMCJIa, YUCIA MO MPOILIEHTY OT HEro, HaXOXJICHHS
MPOIIEHTHOI'O OTHONIIEHUE JIBYX YHUCEJ, HAXOXKJCHUSI MPOLICHTHOTO CHIKEHUS WU
MPOIIEHTHOT'O MOBBIIIECHUS BETUYUHBI,

- pellIeHUE JIOTUYECKUX 3a]1ay;

3) pa3BUTHE MPEACTABICHUN O YHUCIJIE U YHUCIIOBBIX CUCTEMAaX OT HATYPAJIbHBIX /10
JNEUCTBUTENBHBIX  YWUCEJ;  OBJAJCHUE  HaBBIKAMH  YCTHBIX, IHUCHbMEHHBIX,
WHCTPYMEHTAJIbHBIX BHIYMCIICHUM:

- ONepPUPOBaAHUE MOHATHUIMU: HATYPaITbHOE YUCIIO0, IIEI0€ YHCII0, OOBIKHOBEHHAS
IpoOb, NecaTU4Has ApoOb, CMEIIAHHOE YUCII0, PAlIMOHAJIBHOE YUCIIO,
HppanMoHaIbHOE YHUCIIO;

- UCIOJIb30BAHUE CBOMCTBA YHUCEN U 3aKOHOB apu(PMETHUECKUX OTEpalnii ¢
YUCJIaMU MPY BBITIOJTHEHUU BBIYUCIICHUMN;

- UCIIOJIb30BaHUE MPU3HAKOB JIEIMMOCTH Ha 2, 5, 3, 9, 10 npu BeINOJIHEHUH

BBIYKCJICHUN U PCUICHUHU 3aaav;
- BBIIIOJIHCHUC OKPYTJICHUA YUCCII B COOTBECTCTBUM C IIpaBHUIIaAMU,
- CPAaBHCHHUC YHCCII;
- OOCHUBAHUC 3HAYCHUWA KBAAPATHOI'O KOPHA U3 ITOJOKHUTCIILHOI'O LCJIOr0 4uciia,

4) OBIAJCHUE CHMBOJIbHBIM SI3bIKOM  aireOpbl, MpPUEMaMH BBIOJHEHUS
TOXJIECTBEHHBIX TMPE0OpPa30BaHUN BBIPAXKEHUI, pEUICHUS YpPaBHEHHM, CHUCTEM
YpPaBHEHUI, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHUS MOJCIUPOBATH PEaJIbHbIC
CUTyallUM Ha $3bIKE anreOpbl, UCCIEA0BATh MOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM anmnapara ajareOpbl, HHTEPIPETUPOBATH MOJIYYCHHBIA PE3YNIbTAT:

- BBINIOJIHEHUE HECIIOKHBIX TPeoOpa3oBaHUM JJii BBIYMCICHUS 3HAYCHH
YUCJIOBBIX BBIPAKEHHUM, COJIEpKALIUMX CTEINEHW C HATypaJbHBIM II0Ka3aTelieM,
CTEIICHU C LIEJIBIM OTPULIATEIIbHBIM [TI0KA3aTEIIEM;

- BBITIOJTHEHHE HECIIOKHBIX MpeoOpa3oBaHUil LENbIX, APOOHO palMOHAIbHBIX
BBIPQXCHU M BBIPAXEHUN C KBaJApaTHBIMU KOPHSIMHU; pacKphIBaThb CKOOKH,
NPUBOIUTH TMOJOOHBIE Cllaraeémble, HCIOJIb30BaTh (OPMYJBl  COKPAIIEHHOTO
YMHOXXCHUS,

- pELIEHHE JIMHEHWHBIX M KBaJApaTHbIX YPAaBHCHUU U HEPABEHCTB, YPABHEHUHN U
HEPABEHCTB CBOIALIMXCA K JMHEHHBIM WIM KBAJpPaTHBIM, CUCTEM YPAaBHEHUU U
HEPaBEHCTB, M300pa)KEHHME PEIICHUN HEPaBEHCTB M HUX CHCTEM Ha YHUCIOBOH
IIPSMOM;



5) OBIaJCHHWE CHUCTEMOM (PYHKIMOHAIbHBIX HOHATUN, pa3BUTHE YMEHHUS
UCIOJb30BaTh  (YHKIMOHAJIBHO-TpapUuecKue MpeJICTaBICHUs JUISl  pELICHUS
pa3JIMYHBIX ~ MATEMaTUYECKUX  3a4ad, ISl ONHCAHUSA M AaHaIu3a pPeajbHbIX
3aBUCHUMOCTEM:

- OIPENEIICHUE IOJOKEHUS TOYKM II0 €€ KOOPAUHATAaM, KOOPJAMHATBHI TOYKH I10
€€ TOJIOKEHHIO Ha IIOCKOCTH;

- HAaxXOKJeHWe 1Mo rpapuKky 3Ha4YeHUH (QyHKUIUU, OO0JIACTH OIpENEICHHUs,
MHOKECTBAa 3HAYCHWH, Hyled (QYHKIUH, MPOMEKYTKOB 3HAKOMOCTOSHCTBA,
MIPOMEKYTKOB BO3pacTaHusl U yObIBaHUs, HAMOOJBIIETr0 U HAMMEHBIIErO 3HAYEHUS
byHKIINN;

- IOCTpOEHHE rpaduKa IMHEHHON U KBaApaTUYHONW (HYyHKIIUH;

- OllepUpoBaHME Ha O0a30BOM YPOBHE MOHATUSMHU: IIOCIEJOBATEIBHOCTD,
apudmeTnyeckas nporpeccusi, FfeoMeTpuuecKasi Iporpeccus;

- HCMOJb30BAHME CBOMCTB JIMHEHHOW M KBAJIpaTUYHOW (QYHKUIHUNA U UX rpauKOB
MpU PELICHUU 3a]a4 U3 APYTUX y4EOHBIX PEIMETOB;

6) OBJIAJlEHUE MPOCTEUIIMMU  CIOCO0aMHM  MPEACTABIEHUS W aHajau3a
CTaTUCTUYECKUX JIaHHBIX; (POPMHPOBAHUE TMPEACTABICHUM O CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B pEaJbHOM MHUPE WM O Pa3IUYHbIX CHOCO0aX WX HM3YYEHHUS, O
MPOCTEUIINX BEPOSTHOCTHBIX MOJIEIISAX; PA3BUTUE YMEHUN U3BJIEKATh MH(POPMALIHIO,
OpEJICTaBICHHYI0 B Ta0nMIax, Ha JAMarpaMMax, Trpadukax, OIUCHIBaTb MU
AQHaJIM3UPOBATh MAaCCUBBI YMCIIOBBIX JAHHBIX C IIOMOIIBIO  MOAXOISAIIUX
CTaTUCTUYECKUX XapaKTEPUCTUK, MCIOJIB30BaTh IIOHUMAHUE BEPOSITHOCTHBIX
CBOWCTB OKPY’KAIOLINX SIBJICHUM IIPU MIPUHITUN PELLICHUM:

- (popMupoBaHue IPEICTAaBIICHUS O
CTaTUCTUYECKUX XapaKTePUCTHKaX, BEPOSATHOCTH CITYYAHHOTO
COOBITHS;

- peIIeHUE TTPOCTEHIITMX KOMOMHATOPHBIX 3a]1a4;
- OTIPEJICJICHHE OCHOBHBIX CTATUCTHYECKUX XapaKTEPUCTHUK YHCIIOBBIX HAOOPOB;
- OIICHUBAHUE U BBHIYUCIICHUE BEPOSTHOCTU COOBITHS B MIPOCTEHIIINX CITydasiX;

- HaJIMYue TPEACTABICHUS O POJIM MPAKTUYECKHU TOCTOBEPHBIX U MAJIOBEPOSITHBIX
COOBITUM, O POJIM 3aKOHA OOJIBIIINX YHCEST B MACCOBBIX SIBIICHUSX;

- YMEHUE CPAaBHUBATh OCHOBHbBIEC CTATUCTUYECKUE XaPAKTEPUCTUKH, TOTyYCHHbBIE
B [IPOLIECCE PELIECHUS MPUKIAAHON 3a]1a4u, U3YUEHUS PEalIbHOrO sIBIICHUS |

IMNJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUS KYPCA
AJITEBPBI B 7—9
KJIACCAX
BrinyckHMK HayyuTces B 7-9 kiaccax (1l MCIO0JIb30BAHNS B IIOBCEAHEBHOM
JKH3HU U 00ecredeHHs BO3MOKHOCTH YCIIEIITHOTO MPOA0JIKeHHsI 00pa30BaHuUsI Ha
0a30BOM YpPOBHe)
DJIeMEeHThI TEOPUH MHOKECTB U MATEeMaTHYeCKOH JIOTHKH
e OTIEpUPOBATHHA 0A30BOM YPOBHE MOHSATHUSIMU: MHOXKECTBO, DJIEMEHT
MHOXCCTBA, IOAMHOXKCECTBO, ITPUHAAJICKHOCTD,
e 33]1aBaTh MHOKECTBA NIEPEUNCIICHUEM UX JIEMCHTOB;
e HAXOJIUTH TIepecedeHrne, O0bEMHEHNE, ITOJMHOKECTBO B MMPOCTEHIIINX CUTYAIUX;
e ONIepUpOBaThHA 0a30BOM YpOBHE MOHSITHSIMHU: OTIPEICIICHUE,aKCHOMa,
Teopema, I0Ka3aTeIbCTBO;
e MPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI JIJIs TOATBEPKHEHHSI CBOUX BBICKA3bIBAHHIA.
B noBceHeBHOM KU3HH M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:



* ICTIOJIb30BaTh rpauyecKkoe MpeICTaBlIeHne MHOKECTB JJI ONTUCAHUS
peaThbHBIX TPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a7a4 IPYTUX YICOHBIX MPEAMETOB.

Yuciaa

e OTICPUPOBATh Ha 0A30BOM YPOBHE MOHITHSAMHU: HATYPAIbHOE YHCIO, IIEJIOC
9HUCII0, OOBIKHOBEHHAS P00k, MecATuYHas 1po0b, CMENIaHHas APO0b, pallioOHAIBHOE
YHCII0, apU(PMETHUECKUN KBaIpaTHBIN KOPEHbD;

* CITOJIb30BAaTh CBOMCTBA YHCEJ U MPAaBWIIA IEUCTBUI MPU BBITIOJIHEHUH BBIYUCIICHUI;

* ICTIOJIb30BAaTh MPHU3HAKU AeAUMOCTH Ha 2, 5, 3, 9, 10 mpu BBHINOJIHEHUH
BBIYMCIICHUN U PELICHUH HECJIOXKHBIX 3a]1a4;

* BBITIOJIHATH OKPYTJICHUE PALIMOHAIBHBIX YUCET B COOTBETCTBUM C ITPABHIIAMU;

* OLICHUBATh 3HAYECHUE KBAJIPATHOT'O KOPHS U3 MOJOKUTEIBHOTO LEIOT0 YNCIIA;

e PaCIi03HaBaTh PAlMOHAIBHBIE U UPPALIMOHAIBHBIC YHCIIA;

e CPAaBHUBATh YMCJIA.

B noBceqHeBHOI »KM3HU M NIPU U3YyYE€HUH IPYTHUX MPEAMETOB:

e OLICHUBATH PE3YyJIbTaThl BEIUUCICHUN MPU PEIICHUH MPAKTUYECKUX 3a]1a4;

e BBITIOJIHSTH CPABHEHHE YKCEN B PEAIbHBIX CUTYAIUSX;

* COCTaBJISITh YHCIIOBBIC BBIPAKECHHUSI MIPU PEUICHUU MPAKTUYECKUX 3a]1a4 U 3a7a4
U3 IPYTUX YYEOHBIX MPEIMETOB.

ToknecTBeHHbIE IPe00pa3oBaHUs

* BBITMOJHATh  HECJIOKHBIE MpPeoOpa3oBaHUsl JJisi  BBIYMCIICHHUS 3HAYEHUUN
YUCJIOBBIX BBIPAKEHUN, COJIEPKAIIUX CTENEHU C HATypalbHBIM IIOKAa3aTelEM,
CTEIECHH C LIEJIBIM OTPUIATEIbHBIM ITOKA3aTEIIEM;

e BRITMIOJHATh HECIOKHBIC TMPEe0Opa3OBaHMs IEIbIX BBIPAKEHHM: PacKpbIBaTh
CKOOKH, TPUBOJIUTH MOJOOHBIE ClIaracMbI€;

* ICTIONIb30BaTh (DOPMYJIBI  COKPAIIEHHOTO YMHOXXEHHS (KBaJpaT CYMMBI,
KBaJIpaT Pa3HOCTHU, PA3HOCTHh KBAJPATOB) MJIsi YNPOIICHHS BBIYUCICHHUN 3HAYCHHIA
BBIPAKEHU;

e BBITIOJTHATh HECIIOXKHBIE MPeoOpa3oBaHus IPOOHO-IMHEWHBIX BBIPAKEHUN H
BBIPaKEHUM C KBaJIpPaTHBIMU KOPHSIMHU.

B noBceqHeBHOI dKM3HU M NIPU U3YyYE€HUH IPYTHUX NMPEAMETOB:

e IOHUMAaTh CMBICJI 3aMMCU YUCJIA B CTAHIAPTHOM BHU/IE;

e OIIEPUPOBATH Ha 0A30BOM YpOBHE MOHATUEM «CTaHIApTHAs 3allUCh YUCIIay.

YpaBHeHMs U HEPABEHCTBA

eOIlIEpUPOBATH Ha ©0a30BOM ypOBHE TMOHATUSIMH: PABEHCTBO, YHCIIOBOE
PAaBEHCTBO, YPaBHEHHE, KOPEHb YPAaBHEHMS, pEIICHHE YPAaBHEHHS, YHUCIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEILICHNE HEPABEHCTBA,;

* [IPOBEPSTH CIIPABEIIMBOCTh YACIOBBIX PABEHCTB U HEPABEHCTB;

e pELIATH JIMHEMHBIE HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOIAIIMECS K

JIMHCHUHBIM;

* pELIATh CUCTEMBI HECIIOKHBIX JTUHENHBIX YPABHEHUI, HEPABEHCTB;

e IPOBEPSATH, ABISETCS JIU TAHHOE YHCIIO PEIICHUEM ypaBHEHUS (HEPABEHCTBA);

e pelaTh KBaApaTHbIE ypaBHEHUA 10 (GOpMyJie KOPHEH KBaJPATHOTO YpaBHEHUS;

e 1300paxkaTh PEIlICHNUs HEPABEHCTB M UX CUCTEM Ha YHCIIOBOM MPSIMOM.

B noBceaqHeBHOM KM3HU M NIPU U3YYEHUH APYTUX NMPEAMETOB:

* COCTABJIATh U pELIATh JUHEWHbBIC YPABHEHUS IIPU PELLICHUH 3a/1a4,
BO3HHUKAIOIIUX B IPYTUX yUY€OHBIX MpPEIMETaX.

DyHKUNHA

e HAXOJIUTh 3HaYeHHE (DYHKLIUHU MO 3aJaHHOMY 3HAYCHHUIO apTyMEHTa;

e HAXOAUTh 3HAYEHHE apryMeHTa IO 3aJlaHHOMY 3HA4Y€HHIO (QYHKIUU B
HECJIOKHBIX CUTYalUsX;



* ONPENIEIATH MOJOKEHUE TOYKH IO €€ KOOpAUHATAM, KOOPAUHATHI TOUKU IO €€
ITOJIOKEHUIO Ha KOOPAMHATHOM INIOCKOCTH;

o0 TpaduKy HAXOAUTH OOJACTH OMPEICIICHUS, MHOXKECTBO 3HAUCHUH, HYIU
(YHKIINH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, MPOMEXKYTKH BO3pACTaHUs U YOBIBaHMS,
HauOOoJbIIIee M HAUMEHbIIIee 3HAYCHUS (PYHKIIUU;

e CTpOUTH TpauK TUHEHHON QYHKIINY;

e IPOBEPSATH, SBISICTCS JU JaHHBIM Trpaduk rpadukoM 3aJaHHON (QYHKIIUH
(TMHEHHOM, KBaAPATUYHOU, 0OPATHOM MPOIOPIIMOHATBLHOCTH);

e OTIPENIEIATh NPUOMIKEHHBIE 3HAUYCHUS KOOPIWHAT TOYKU TEpPECceueHus rpadukos

byHKITNH];

eOIlEpUPOBaTh Ha 0a30BOM YypPOBHE TMOHATUSIMH: [IOCJIEI0BATEIBLHOCTD,
apudpmMeTnyecKas Mporpeccusi, reoMeTpruiecKast porpeccus;

epelIaTh 3aJa4d Ha MPOrPECCHH, B KOTOPHIX OTBET MOXKET OBITH MOJIy4YEH
HEMOCPEICTBEHHBIM M0/ICU€TOM 0€3 MpUuMeHeHHs (HOopMyJI.

B noBceHeBHOM KU3HU M TIPH U3YYE€HUH APYTUX NMPeAMETOB:

¢ ICTIONIb30BaTh TpaUKU pEATbHBIX TPOIECCOB U  3aBUCUMOCTEH  JUId
ompe/eieH!s] UX CBOWCTB (HAWOONBIIME M HAWMEHbBIINE 3HAYCHUS, MPOMEXYTKH
BO3pacTaHusi U yObIBaHUS, 00JIACTH MOJIOKUTEIBHBIX M OTPUIATEIIbHBIX 3HAYCHUN U
T.IL.);

e ICTIOJIb30BaTh CBOMCTBA TUHEHHON (QYHKIIMK U €€ TpaduK MpU PEIICHUH 3a1a4
U3 IPYTUX YICOHBIX TIPEIMETOB.

CTaTuCcTHKA ¥ TeOpUsl BEPOSITHOCTEN

e UMETh MPEJICTABIICHUE O CTATUCTUYECKHUX XapaKTEPUCTUKAX, BEPOSITHOCTH
CIIy4aliHOTO COOBITHS, KOMOMHATOPHBIX 3a]jauax;

e peIIaTh MPOCTEUIITHE KOMOMHATOPHBIC 3a]]a9F METOJIOM MPSMOTO U
OpraHU30BaHHOIO Mepedopa;

e IPEJICTABIISATH JAHHBIC B BUJIE€ TaOIHII, TUarpamMm, rpaduKoB;

e UUTATh UH(POPMAIUIO, TIPEACTABICHHYIO B BUE TaOIUIIbI, TUATPAMMBbI, TpapuKa;

e OTIPEICIISITH OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTUKH YUCIIOBBIX HAOOPOB;

e OLICHUBATh BEPOSATHOCTH COOBITHUS B TPOCTEUIIINX CITyUasiX;

e IMETh NPEJICTABIICHUE O POJIM 3aKOHA OOJIBIINX YUCEN B MACCOBBIX SIBICHUSX.

B noBcenHeBHOM KU3HU M TIPH U3yYE€HHH APYTHX NMPEAMETOB:

e OLICHUBATh KOJIMYECTBO BO3ZMOXHBIX BAPUAHTOB METOJIOM Tiepebopa;

e IMETH MPEICTABIICHUE O POJIU MPAKTUYECKH JIOCTOBEPHBIX U MAJIOBEPOSITHBIX

COOBITHI;
e CPAaBHHUBAThOCHOBHBIC CTATHCTUYCCKHUEC XapaKTePUCTHKH,
MOJTyYEHHBIC B IPOIIECCE PEIICHHS TPUKIIaIHOM

3aJlavuy, UBYUCHU PCaJIbHOI'O SABJICHUA,

e OIICHUBATh BEPOSITHOCTh PEATIbHBIX COOBITHI U SIBIICHUM B HECJIOKHBIX CUTYaITUsIX.
TexcToBbIC 3aa4YN

e p€IIaTh HECCJIIOXKHBIC CIOKCTHBLIC 3adadM pPa3sHbIX THUIIOB Ha BCEC apI/I(l)MCTI/IquKI/IC

JICUCTBUS,

e CTPOUTH MOJIENIb YCJIOBUS 3a7aud (B BHJE TaOJMIIbI, CXEMbI, PUCYHKA WJIH
ypaBHEHUS1), B KOTOPOH JIaHbl 3HAYEHHUS JIBYX M3 TPEX B3aUMOCBSI3aAHHBIX BEJIUYUH, C
LIEJIBIO TTIOUCKA PEIICHUS 3a]1a4H;

e OCYIIECTBJISITh CIOCOO IMOWCKA pEelIeHUs 3aJaud, B KOTOPOM PaCCYKICHUE
CTPOMTCS OT YCJIOBHUS K TPEOOBAHUIO WJIM OT TPEOOBAHUSA K YCIIOBHIO;

e COCTaBJISITh IJIAH PEIICHUS 3a]1a4H;

e BBIJICTIATH ATAIlbl PEUICHUS 33/1a4H;

* UHTEPIIPETUPOBATh BBIYMCIUTEIBHBIE PE3YJbTaThl B 3ajJade, HCCIEI0BATh



NOJIyYEHHOE PELIEHUE 3a/1a4H;
e 3HATh PA3JIUIHE CKOPOCTEH 00BEKTA B CTOSUCH BOJIE, TPOTUB TEUEHUS U TTO TCUCHUIO
peKu;
e pEIIATh 33J]a4M HA HAXO0XKICHUE YaCTH YMCJIa U YUCJIIA [0 €r0 YacTH;
epeIIaTh 3a/la4dl pPA3HBIX THUIOB (Ha pabOTy, HAa TOKYIKH, Ha JBWKEHUE),
CBSI3BIBAIOIIUX TPU BEJIIMYMHBI, BBIJCIATH 3TH BEJIMYUHBI 1 OTHOLICHHS MEXKY HUMU;
* HAXOAUTHh MPOUEHT OT YHUCIA, YHUCJIO MO IMPOLEHTY OT HEro, HaXOJHTh
MPOLIEHTHOE CHU>KEHNE WJIM IPOLIEHTHOE MOBBIICHUE BEJINYNHBI,
e PELIATH HECIOKHBIE JOTHUECKUE 3a1a9d METOJIOM PACCYXKICHUN.
B noBceqHeBHOI »KM3HU M NIPU U3YyYECHUH IPYTUX NPEAMETOB:
* BBIJIBUTaTh THUIOTE3bl O BO3MOXKHBIX TNPENEIbHBIX 3HAYEHUAX HCKOMBIX B
3a/iaue BEJIUYMH (Je1aTh IPUKUAKY ).
Hcropuss MaTeMaTUKHU
* OIIMCBHIBATh OT/ACJIbHBIC BHIIAOLIMECS pPEe3yJIbTaThI, IOJYYCHHBIE
B xozae Pa3BUTHUS MATEMATUKU KAK HAYKU;
* 3HATh NPUMEPHI MATEMATUUECKUX OTKPBITUN U UX aBTOPOB, B CBS3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPUEH;
e IOHUMAaTh POJIb MATEMATUKU B pa3BUTUHU Poccuu.
MeToabl MaTeMaTHUKH
e BEIOMPATh MOAXOAIINNA U3YYCHHBI METOJ JJIsi PEUICHUU H3YyYECHHBIX
TUIIOB MATEMATUYECKUX 3a/1a4;
¢ IPUBOJINTh NPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEHN B
OKpPY’KarOLIEH JEHCTBUTEIIBHOCTU U IPOU3BEICHUAX UCKYCCTBA.

BbINyCKHMK MOJYYHUT BO3MOKHOCTH HAay4YuThCa B 7-9 kiaccax s
o0ecrneyeHNst BO3MOKHOCTH YCIIEIIHOTO MPOAOJIKEHUS 00pa3oBaHusi Ha 02a30BOM
U yriy0J1éHHOM YPOBHSX

DJIeMEeHTbI TEOPUH MHOKECTB U MATEMaTHYECKOH JIOTUKH

* OIIEPUPOBATh MMOHATUSMHU: ONPEIEICHUE, TEOpEMa, AaKCHOMa, MHOYKECTBO,
XapaKTEPUCTHUKM MHOXECTBA, JJEMEHT MHOXECTBA, IyCTOE, KOHEYHOE U
OECKOHEYHOE  MHOXKECTBO, TMOJMHOXKECTBO, MPUHAIJIECKHOCTb, BKJIIOYEHHUE,
PaBEHCTBO MHOXKECTB;

e 1300pakaTh MHOKECTBA U OTHOILLIEHNE MHOXECTB C ITOMOIIBIO0 KpyroB Diliiepa;

e ONIPENEATh MPUHAMJICKHOCTh JJIIEMEHTA MHOXECTBY, OOBEIMHEHUI0 U
[EPECEYEHUIO MHOXKECTB;

©337]aBaTh MHOYKECTBO C IIOMOIIBK) MEPEUYHCICHHUS DSJIEMEHTOB, CIOBECHOIO

OMHCaHUS;

e OIIEPUPOBATH  MMOHSATUSIMU:  BBICKAa3bIBAHUE, HCTUHHOCTh U  JIOKHOCTb
BBICKA3bIBaHUS, OTPUI[AHUE BBHICKA3bIBAHUI, ONEpallMy HaJ BBICKA3bIBAHUSIMU: H,
WIH, HE, YCIIOBHBIE BbICKA3bIBAHUS (MMIUIMKAIUN);

e CTPOUTH BBICKA3bIBAHMSI, OTPUIIAHUS BHICKAa3bIBAaHUH.

B noBceHeBHOM KVU3HH M NIPH U3YYE€HHHU APYTHUX MPeIMETOB:

e CTPOUTH LIENOYKH YMO3AKJIIOUEHUI Ha OCHOBE UCIIOJIb30BaHUsI MTPaBUJI JIOTUKH;

* ICTIOJIb30BaTh MHOJKECTBA, ONEpallMd C MHOXECTBaMM, HX Trpaduueckoe
IIPEACTABIICHHE JIJISl OIIMCAHMS PEATIBHBIX ITPOLIECCOB U SBJICHHM.



Yuciaa

e OTIEPUPOBATH MOHATUSIMHU: MHOKECTBO HATypaJIbHBIX YHCEJ, MHOYKECTBO IIEJTBIX
YHCEJ, MHOKECTBO PAIMOHAIBHBIX UYWCEJI, UPPAMOHAIBHOE YHCIIO, KBaIpaTHBIN
KOpPEHb, MHOXKECTBO JEHCTBHUTEIBHBIX YHCEJ, TEOMETpHUYECKas HWHTEPIpETaIns
HATypaJbHBIX, IEJIBIX, PAIIMOHATBHBIX, TEUCTBUTECIIBHBIX YHCET;

e IOHUMATh U OOBSICHATH CMBICI TO3UIIMOHHON 3aITUCH HATYPaIbHOTO YHCIIA;

¢ BBIMIOJHATh BBIUMCICHUS, B TOM UYHCIE C HCIOJIb30BaHHEM TPUEMOB
paIMOHAIBHBIX BBIUYMCICHUM;

e BBITIOJHATH OKPYIJICHHE PAallMOHATBHBIX YUCEI C 3aJJaHHON TOYHOCTHIO;

e CPaBHUBATh PAIIMOHATLHBIE U UPPAI[MOHAIILHBIE YHCTIA;

e IPEJICTABIISATH PAIIMOHAIILHOE YHUCIIO B BUJE NECITUUHON TpoOu

e YIIOPSIIOYMBATh YKMCIIA, 3aMMCAHHBIEC B BUJI€ OOBIKHOBEHHOM U IECATUYHOUN Ipo0u;

e HaxoauTh HOJI 1 HOK uucen 1 ucnosib3oBaTh UX MPHU PEIICHUN 3a/a4.

B noBce1HeBHOM KU3HU M TIPH U3yYE€HHH APYTHX NMPEAMETOB:

e IPUMEHSITH TIPABHIIA TPUOIMKEHHBIX BRIYUCIICHUH MPU PEIICHUH
MPaKTUYECKUX 33]1a4 M PEIICHUH 3a71ad IPYTUX YICOHBIX IPEIMETOB;

e BBITIOJHATH CPABHEHUE PE3YJIbTaTOB BHIYMCICHHUN MPU PEIICHUH MPAKTUYECKUX
3a/1ay, B TOM YHUCJI€ MPUOIMKEHHBIX BBIYUCICHUI;

e COCTaBIIATh U OIICHUBATH YUCJIOBBIC BHIPAKEHUS MPHU PEIICHUU MPAKTUYECKUX
3a/1a4 ¥ 3aj7]a4 U3 IPYTUx y4eOHBIX MPEIMETOB;

e 3aITMCHIBATh U OKPYTJISITh YACIOBBIC 3HAUCHUS PEATBHBIX BEJIMUNH C
UCIIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUS.

ToxkaecTBeHHBbIE MPEOOPa30OBAHUS

e OIIEPUPOBATH MOHATUSIMH CTETICHU C HATYPAJIbHBIM MTOKa3aTelieM, CTENIEHHU C
IEJIBIM OTPUIIATEILHBIM TTOKA3aTeNeM;

e BBITIOJTHATH TTPEOOPa30BaHUS 1IEBIX BRIPAKECHUN: IEHCTBUS ¢ OTHOUJICHAMU
(crnoxeHue, BRIYMTAHUE, YMHOXKEHHUE), IEUCTBHS C MHOTOUJIEHAMU (CJIOXKEHUE,
BBIYMTAHKE, YMHOKEHHUE);

e BBITIOJTHSATH Pa3JI0’KEHNE MHOTOWICHOB HA MHOXHUTEH OJHUM U3 CITIOCOOOB:
BBIHECEHUE 32 CKOOKY, TPYNIHUPOBKA, HCTIOIB30BaHUE (POPMYII COKPAIIIEHHOTO
YMHO>KEHUS,

e BBIJICTISATH KBAAPAT CYMMBI H PA3HOCTH OJHOYJICHOB;

e PaCKJIaJIbIBATh HA MHOKUTEIN KBAIPATHBIN TPEXUJICH;

e BRITIOJTHATh TIPEOOPA30BaHUsl BBIPAKECHUM, COJEPKAIIUX CTENEHU C LEITBIMU
OTPUIIATETLHBIMH MOKA3aTEISIMHU, TIEPEXOIUTh OT 3aMUCH B BUJIE CTENICHU C IIEJILIM
OTpHUIIATEIBLHBIM IMOKA3aTEeIeM K 3alHCH B BUC IPOOH;

e BBITIOJTHSATH npeoOpa3oBaHus JIPOOHO-pATMOHATBHBIX BBIPKCHUN:
COKpalieHue JpoOeid, TpuBEICHHE alreOpandyeckux Apoderd Kk  obiemy
3HAMEHATENI0, CIOKEHHWEe, YMHOXXCHHE, JClIeHHE aireOpanveckux JapoOei,
BO3BEJICHUE aireOpandeckorl ApoO0u B HATYPAIBbHYIO W IIEJIYI0 OTPHUIIATEIbHYIO
CTCIEHB;

e BBITTOJTHATH TPEOOPa30BaHUs BRIPAKCHHM, COACPIKANTUX KBAIPATHBIC KOPHHU;

eBBIJICTISATh KBAJpaT CYMMBI WJIM DPA3HOCTH JBYWICHa B BBIPAKCHUSX,
coJiep KalnX KBaJpaTHbIC KOPHU;

e BRITIOJTHSATH TPEOOPa30BaAHUS BRIPAKCHHM, COACPKAITUX MOTYJIb.

B noBceHeBHOM KVU3HH M NIPH U3yYEeHHH APYTrUX NMPeIMeTOB:

® BBITIOJIHATD HpeO6pa30BaHI/I$I n I[GI;'ICTBI/IH C 4rucCjiaMH, 3allMCAHHBIMU B CTAHJAAPTHOM

BUJIE;
e BHIMIOJIHATD MPE0Opa3oBaHus alnreOpandeckux BBIPAKCHUN TPU PEIICHUU



3a/1a4y APYTrux y4eOHBIX MPEAMETOB.

YpaBHeHUS U HEPABEHCTBA

* OIIEPUPOBATH TOHATUAMH: YPABHEHHE, HEPABEHCTBO, KOPEHb YpaBHEHMS,
pelIeHe HEpaBEHCTBA, PABHOCWJIbHBIE YpaBHEHHMs, OOJAcCTh OIpeneNeHus
ypaBHEHUS (HEPAaBEHCTBA, CUCTEMbl YPAaBHEHUI WJIM HEPABEHCTB);

epELIATh JINHEMHBIE YPABHEHUS W YPaBHEHHS, CBOOUMBIE K JIMHEWHBIM C
MTOMOIIIBIO TOXECTBEHHBIX MTPEOOpa30BaHUIA;

e peIIaTh KBaIPATHbIE YPAaBHEHUS U YPABHEHUS, CBOJMMBIE K KBaJPATHBIM C
MOMOIIBIO TOXKAECTBEHHBIX MTPE0Opa30BaHU;
e peaTh APOOHO-TUHEHHBIE YPaBHEHUS,

JF) o a1 o)

e pelaTh MPOCTENIINE UppaAllMOHATbHBIC
ypaBHEHUS BUa

. N0 a-
peﬂlaTB ypaBHeHI/UI BHUIA ,
e PENIATh YPABHEHMS CIIOCOOOM Pa3NIOKEHUS HA MHOKUTEIM U 3aMEHBI TIEPEMEHHOM;
e ICITIOJIB30BATH METO/ HHTepBaHOB JJIA peHICHI/UI ICIJIbIX
J51 ,Z[p06H0-pauI/IOHaJILHBIX HepaBeHCTB;
.peﬂlaTB HHHeﬁHBIe ypaBHeHI/UI u HepaBeHCTBa C HapaMeTpaMH;
.peﬂlaTB HCCJIOKHEIC KBa,Z[paTHLIe ypaBHeHI/IH C HapaMeTPOM;
.peﬂlaTB HCCJIOKHBIC CUCTCMBbI HHHeﬁHBIX ypaBHeHI/Iﬁ C HapaMeTpaMH;
[ peHJaTL HCECJIOKHBIC ypaBHeHI/ISI B IICJIBIX YHCJIAX.
B HOBce}IHeBHOﬁ ZAKHN3HU N le/l I/I3yquHH Ilpyrlxlx leeJIMeTOB:

* COCTABJISITh U PEIIaTh JUHEWHbBIC U KBAAPATHbIC YPABHEHUSA, YPABHEHUS, K HUM
CBOJSIIMECS, CHUCTEMBI JIMHEHHBIX YpaBHEHUI, HEPABEHCTB IPU PELICHHUH 3aaad
APYTUX YYEOHBIX IPEIMETOB;

* BBIMOJIHATH OLIEHKY MPaBIONOI00Us pe3yiIbTaToOB, MOJIYYaeMbIX MPHU PEIICHUH
JUHEWHBIX W KBAJPAaTHBIX YPABHEHHMM M CHUCTEM JIMHEWHBIX YpPAaBHEHHUU W
HEPaBEHCTB IPU PELLIEHUH 33/1a4 APYTUX YUYEOHBIX MTPEAMETOB;

e BLIOMPATh COOTBETCTBYIOLIUE YpaBHEHHUS, HEPABEHCTBA MJIM WX CUCTEMBI JJIs
COCTaBJICHHASI MATEMAaTUYECKOM MOJEIHW 3aJaHHOW pEalbHOW CUTyallUud WA
MIPUKJIAIHOM 3a]1a4H;

*YMETh MHTEPIPETUPOBATH IMOJYYEHHBIA TMpPU PEHIEHUU  ypPABHEHHS,
HEPABEHCTBA WJIM CHCTEMBI PE3yJIbTaT B KOHTEKCTE 3aJaHHOW pEAIbHOM CHUTyalluu
WIN TTPUKJIATHOMN 3aJa4H.

DyHKIUU

e OTIEPUPOBATH MOHATUSAMH: (PYHKITMOHAIbHAS 3aBUCUMOCTh, (PYHKIUS, Tpaduk
dbyHKIIMK, cIOCOOBI 3aanus (YHKIIMU, apTyMEHT W 3Ha4eHHe (PYHKIUHU, 00IacTh
OTIpeNIelICHUs] U MHOXECTBO 3HA4YCHHH (DYHKIMH, HymH (QYHKIMH, TPOMEKYTKU
3HAKOTMIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKLIMH, YETHOCTH/HEUETHOCTh (PYHKITUY;

* CTPOUTH rpaguku  JTUHEHHOM, KBaJpaTUIHOMN byHKUUH, oOpaTHoi
IPONOPLMOHATILHOCTH,
yia K
byHKIIUN
BUJA: U
x b,y yaL Yy
e Ha IIPUMEpPE KBAAPATUUHON (DyHKLIMH, UCTIONb30BaTh IpeoOpa3oBaHus rpapuka
byHKIIMH

y=f(x) 115 mocTpoerus rpadukos Y Jaf Dkx Db Dc.

byHKIMI



e COCTaBJISITh YPaBHEHHUS MIPSIMOM 110 3a/1aHHBIM YCJIOBUSAM: IIPOXOJSLIEH uepes
JIB€ TOYKH C 33JaHHBIMH KOOPJAMHATaMH, IPOXOIALIEH uepe3 aHHYI0 TOUKY U
[apajuIeIbHON TaHHOU IIPSIMOM;

e iCCIIEIOBATh (DYHKIUIO TIO €€ rpaduKys;

e HAXOJIUTh MHOXKECTBO 3HAUEHUH, HYJIU, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTH KBaJpaTUYHON (YHKIUH;

e ONIEPUPOBATh MOHITUSAMHU: TOCIEIOBATEIBHOCTD, apHU(PMETHUECKAS

porpeccusi, reoMeTpuiecKasi Iporpeccus;

e pelIaTh 3a/1a4l Ha apUPMETHUECKYIO U TEOMETPUUECKYIO IPOTPECCHIO.

B noBceHeBHOM KM3HM M IPH M3YYECHUHU APYTUX MPeJIMETOB:

e WJUTFOCTPUPOBATH C TIOMOIIBIO IpauKa peaJbHy0 3aBUCUMOCTbD WM MPOLIECC
10 UX XapaKTEPUCTHKAM;

* ICTIOJIb30BaTh CBOMCTBA U rpauK KBaApaTUYHON (DYHKIIMH MPU PEIICHUN
3a/1a4 U3 Jpyrux y4eOHbIX MPEIMETOB.

TekcToBBIC 321241

e peIIaTh MPOCTHIE U CIOKHBIE 33]1a4M Pa3HbIX THUIIOB, a TAKXKE 3a/1a4n
MOBBIILIEHHON TPYJHOCTH;

* ICTIOJIb30BaTh Pa3HbIE KPATKHUE 3aIIMCH KaK MOJIETIN TEKCTOB CIOXKHBIX 33/1a4
JUTSl IOCTPOEHHUSI IOMCKOBOW CXEMBI M PELICHUS 3a/1ay;

e pa3IMyaTh MOJENb TEKCTa M MOJEIb PELICHUS 3a/1ayd, KOHCTPYHpPOBAThb K
OJIHOM MOJIENIY PELICHNs HECIIOKHOM 3a/1a4M pa3Hble MOJEIINA TEKCTA 3aa4H;

*3HaTh U NPHUMEHATH 00a crnocoba MoucKa pemeHus 3aaad (0T TpeOoBaHUS K
YCIIOBHIO U OT YCJIOBHSI K TPEOOBAHHUIO);

e MOJICTTUPOBATH PACCYKJICHHUS MPU TTOUCKE PEIICHUS 3324 C TTOMOIIBIO rpad)-CXeMBbl;

* BBIJICJISATD ATAlbl PELICHUS 3a1a4M U COAECPKAHUE KAKOT0 ITara;

e YMETh BBIOMpaTh ONTUMAJIbHBIA METOJ PEIICHUs 3aJa4ll U OCO3HaBaTh BHIOOD
METO/1a, pacCMaTpUBaTh Pa3JIMYHbIE METOAbI, HAXOAUTh pa3HbIe PEIICHUS 3a/JayH,
€CJIM BO3MOKHO;

e AHAJTU3UPOBATh 3aTPYIHEHUS NPU PELICHUH 33/1a4;

*BBIMOJHATh  pa3M4yHble  MpPeoOpa3oBaHUsl  NPEAJIOKEHHOW  3a/auu,
KOHCTPYHPOBATh HOBBIE 33/1a4U U3 JAHHOM, B TOM UHCie OOpaTHBIE;

e IHTEPIIPETUPOBATh BBIYMCIUTEIbHBIE PE3yJbTaThl B 3ajade, MCCIEI0BATh
IIOJIyYEHHOE PEIIECHUE 3aJauH;

e AHAIM3UPOBATH BCEBO3MOXHBIE CHTYyallMd B3aUMHOIO PACHOJOKEHHS JIBYX
OOBEKTOB U U3MEHEHHUE MX XapPAKTEPUCTUK MPU COBMECTHOM JIBKEHUU (CKOPOCTH,
BpeMsi, PacCTOSIHME) MPHU PELICHUU 3aJady Ha ABM)KEHHE JIBYX OOBEKTOB Kak B
OJTHOM, TaK U B IPOTHBOIIOJIOKHBIX HAIIPABJICHUSIX;

* ICCJIEIOBATh BCEBO3MOXKHBIE CUTYALIMH NMPU PEIICHUM 3a7a4 Ha JBHKEHUE IO
peKe, paccMaTpHUBaTh Pa3HbIE CUCTEMBI OTCUETA;

e pelIaTh pa3HOOOpa3HbIE 3a4aUU «HA YaCTH,

epemiatb U 0OOCHOBBIBATH CBOE pELICHHE 337au (BBIICIATH MATEMaTUYECKYIO
OCHOBY) Ha HaxOXJEHHE YacTH 4YHMCJIa M 4YHCJIa IO €ro 4YacTh Ha OCHOBE
KOHKPETHOTO CMBbICJIa pO0H;

* OCO3HABaTh U OOBSCHATh UAECHTUYHOCTD 33/7a4 PA3HBIX TUIOB, CBA3BIBAIOLIUX
TPU BEIUYUHBI (Ha pabOTy, Ha MOKYIKH, HA IBUXKEHUE). BBIAEIATh 3TU BEIUYUHBI U
OTHOLIEHUSI MEXJy HUMH, MPUMEHATh UX IPH PELICHUU 3a7ad, KOHCTPYUPOBATh
COOCTBEHHBIE 33/1a4 YKa3aHHbBIX TUIIOB;

¢ BJIaACTh OCHOBHBIMH METOAAMU PCUICHUSA 3aaa49 Ha CMECH, CIIJIaBbl, KOHIICHTPAIINH,

epClIaTh 3aJa4d Ha IMPOHCHTbBI, B TOM YHCJIC, CJIOXHBIC IIPOUCHTHI C



000CHOBaHUEM, HCIIONb3Ys Pa3HbIe CIIOCOOHI;

e peIIaTh JIOTUYECKHE 3aJa4d PA3HbIMU CIOCOOAMH, B TOM YHCIIE, C ABYMS
OJI0KaMu U ¢ TpeMs 0JIOKaMU JaHHBIX C TIOMOIIbIO TaOJIHII,

epemiaTh 3a7a4d MO KOMOWHATOPUKE W TEOPUU BEPOSITHOCTEH Ha OCHOBE
MCIOJIb30BaHUs U3YUYEHHBIX METOJIOB U 0OOCHOBBIBATH PEIICHHE;

e pELIATH HECJIOKHBIE 3a1a4M 10 MATEMATUYECKOW CTATUCTHUKE;

*OBJIAJICTh  OCHOBHBIMM  METOJAMM  PELICHHS  CIOKETHBIX  3a/]ad:
apudmernueckui, anreOpanyeckuif, rmepeObOp BapHAHTOB, TI'C€OMETPUUECKHIA,
rpaduyecKkuii, MPUMEHATh UX B HOBBIX 110 CPABHEHUIO C U3YUYEHHBIMH CUTYaIIHSX.

B noBceqHeBHOM KNU3HH M NIPH U3YYE€HHHU APYTHX MPeIMETOB:

* BBIACJIATh IIPU PEIICHUM 3a/1a4 XapaKTEpPUCTHUKH pacCMaTpUBAEMOW B 3aJaye
CUTyalluu, OTIUYHBIE OT peajbHBIX (T€, OT KOTOPBIX aOCTParupoOBaJKCh),
KOHCTPYHMPOBAaTh HOBBIE CUTYAIlMH C YYETOM OTHUX XapPAKTEPHUCTHK, B YAaCTHOCTH,
IIPY PELICHUU 3a/1a4 Ha KOHIEHTPALMN, YYUTHIBATh INIOTHOCTH BEILIECTBA;

epelIaTh M KOHCTPYMPOBATh 3aJa4yd HAa OCHOBE pPACCMOTPEHUS PEANbHBIX
CUTyallul, B KOTOPBIX HE TPeOYyeTCsl TOUHBIM BHIYMCIUTENBHBIN pe3ybTaT;

¢ pCIIaThb 3ala4r Ha ABUKCHHUC 110 PCKC, paCCMAaTPUBAA Pa3HbIC CUCTCMbI OTCUCTA.
CraTucruka u TEOpUs BCpOHTHOCTEﬁ

e OIIEPUPOBATh MOHATHUAMH: CTOJOYATHIE M KPYTOBBIE HWArpaMMbl, TaOJMIIBI
JAHHBIX, cpenHee apudMeThyecKoe, MeauaHa, HauOoNbllIee W HaWMEHbIIEe
3HAUYEHHUS BBIOOPKH, pa3Max BBIOOPKH, JMCIEPCUS M CTAaHJAPTHOE OTKIOHEHUE,
CIIy4dailHasi U3MEHYUBOCTb;

e U3BJIEKATh MHPOPMALIHIO, PECTABICHHYIO B TA0JIMIIAX, HA IUarpaMmmax, rpadukax;

e COCTaBIIATh TaOIUIIbI, CTPOUThH JUArPaMMBbI U rpa)Ku Ha OCHOBE JJAHHBIX;

e ONIEPUPOBATh MOHATUSIMH: (PAKTOpPHAT YHUCIA, MEPECTAHOBKU WU COYETAHMS,
TpeyroyibHUK [lackans;

e IPUMEHSATH MPABUIIO IPOU3BENIECHUS IPU PEILICHNN KOMOUHATOPHBIX 3a/1a4;

e OIIEPUPOBATH MOHATUAMU: CIyYalHBIA ONBIT, CIY4YaHBIA BBIOOp, UCIBITAHUE,
AJIEMEHTApHOE clydailHoe coObIThe (MCXOJ), KJIACCUUYECKOE  OMpeiesICHHUE
BEPOSATHOCTHU CIy4allHOrO COOBITHS, OTIEpaIlU HAJl CIIy4alHBIMH COOBITUSMU;

e IPE/ICTABIIATH HHPOPMALIUIO C TIOMOIIIbIO KPYTroB Dijepa;

epelIaTh 3a/layd HA BBIYMCIIEHHE BEPOATHOCTU C IMOACYETOM KOJMYECTBA
BapUAHTOB C MOMOIIbI0 KOMOMHATOPUKH.

B noBceHeBHOM KVU3HH M NIPH U3YYE€HHHU APYTHUX MPeIMETOB:

e U3BJICKATh,  MHTEPIPETUPOBATH W  NpeoOpa3oBbIBaTh  MHGOPMALHIO,
NpEeICTaBICHHYIO B Ta0JIMIIAX, HA JUarpaMMax, rpadukax, oTpa)xarollyr CBOMCTBa
U XapaKTEPUCTUKH peajbHbIX MPOLIECCOB U SBJICHMUI;

e ONIPEACNIATh CTATUCTHMUECKHE XAPAKTEPUCTUKH BBIOOPOK 1O TaliMIaMm,
auarpammam, rpadukam, BBITIOJHATh CPABHEHHUE B 3aBUCHUMOCTH OT II€JIM PELICHUS
3a/1auu;

e OLIEHUBATh BEPOSTHOCTh PEATIbHBIX COOBITUIN U SBJICHUH.

HUcTropust MaTeMaTUKHU

e XapaKTEepU30BaTh BKJIAJ BBIJAIOIIMXCS MAaT€MAaTHUKOB B Pa3BUTHUE MATEMATHKHU
U MHBIX HAyYHBIX 00JIacTel;

e IOHUMATh POJIb MATEMATHKHU B pa3BuTnu Poccum.

MeToabl MAaTEMATHKH

*UCIIOJIB3YSl M3YYEHHBIE METOJbl, IPOBOAUTH JOKa3aTEIbCTBO, BBIITOJHAThH

ONPOBEPIKECHUE;
e BRIOUpATh M3Y4YEHHbIE METO/Abl M MX KOMOMHAIUU Ui PEUICHUST MAaTEMaTUYECKUX



3ajady;
* ICTIOJIb30BaTh MATEMATUYECKUE 3HAHMS I ONUCAaHUSA 3aKOHOMEPHOCTEH B
OKpY>KaloIllel JEHCTBUTEIBHOCTH U IIPOU3BECHUSIX UCKYCCTBA;
e IPUMEHATh  MPOCTEHIIME  MPOTPAMMHBIE  CpPEICTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUN MAaTEMaTUYECKUX 3ajau.

JlaHHas mporpaMMa OpHMEHTHPOBaHa Ha ucnosb3oBanue Y MK:
1.ITporpamma C.M. Huxkosbckoro, M.K. ITotanosa, H.H. Pemernukosa, A.B. llleBkuHa

«Anrebpa. 7-9 Kiacce»;

2.IlpenmetHas JUHUSA

Y4eOHUKOB:

- Anrebpa. 7 kitacc: yaeOHHK 1 00111e00pa30BaTeIIbHBIX
yupexaennit/C.M.Hukonsckuit, M.K.Iloranos, H.H.Pemernukos, A.B.11leBkuH.
- M.: IIpocBemenue 2017 r.

- Anrebpa. 8 kitacc: yueOHUK /1711 00111€00pa30BaTeIbHBIX
yupexaennit/C.M.Hukonbsckuii, M.K.Iloranos, H.H.Pemernukos, A.B.IlleBkuH.
- M.: [IpocBemienue 2018 r.

- Anrebpa. 9 kiacc: yueOHUK 111 00111€00pa30BaTEIbHBIX
yupexaennit/C.M.Hukonbckuii, M.K.ITotanos, H.H.Pemernukos, A.B.IlleBkuH.
- M.: IIpocBemenue 2019 r.

3.lnrakTnyeckre MaTepuabl:

- [ToranoB M.K. Anre6pa, 7 ki1.: quaaktuyeckue Marepuansl / M.K.Ilotanos,
A.B.IlleBkun. — M.: [Ipocsemenue, 2011

- [ToranmoB M.K. Anre6pa, 8 ki.: muaaktudeckue Mmarepuansl / M.K.Ilotanos,
A.B.llleBkun. — M.: Ilpoceemenue, 2011

- [ToranoB M.K. Anre6pa, 9 ki.: quaaktuyeckue Marepuansl / M.K.Ilotanos,
A.B.IlleBkun. — M.: [Ipocsemenue, 2013

- Yynkos I1.B. Anre6pa, 7 xi.: tematuueckue tectsl. / [1.B.HynkoB. — M.:
ITpocsemenne, 2011

- Yynkos I1.B. AnreOpa, 8 ki1.: Tematuyeckue tectol. [ IA / I1.B.YynkoB. — M.:
ITpoceemnienue, 2011

- Uynkos I1.B. Anre6pa, 9 xi.: rematuueckue tectol. [ MA / I1.B.Uynkos,
T.C.Ctpykos. — M.: IIpocsemenue, 2013
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