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PaGouass mporpamma Kypca anreOpbl 7-9 Kkiacca cOCTaBlieHa B COOTBETCTBUHM C
TpeOoBanusiMu  DenepaabHOr0 TroCyJapCTBEHHOTO 00pa30BaTelNbHOIO CTaHAApTa BTOPOTO
MIOKOJICHHSI OCHOBHOT'O 00I11ero 00pa3oBaHMs, IPOrpaMMBbl 00111€00pa30BaTEIbHBIX 3aBeICHHUH
(Anre6pa 7-9 knaccel/ T.A.BypmuctpoBa, Mocksa, [Ipocsemenue, 2011), n obecieuena YMK
g 9-ro knacca aBtopos: HO. H. Makapeiues, H. I'. Munarok, K. M. Hemkos, C. b. CyBoposa.
[IporpamMma KOHKpETH3HpYET cOAepKaHHE MPEIMETHBIX TeM 00pa30oBaTelIbHOrO CTaHAapTa U
MOKAa3bIBAET pacpe/ieieHne yaeOHbIX YacoB 10 pasjiesaM Kypca.

Co3HarenbHOE OBJIAQJICHHE YYAIIUMHUCS CUCTEMOU aireOpandecKuxX 3HAHUN W yMEHUI
HE0OXOUMO B TIOBCEIHEBHOM >KM3HH JJISl U3YYCHUS CMEXKHBIX AUCIUIUIMH U TPOJOKEHUS
o0Opa3zoBaHwUs.

[TpakTHdeckass 3HAYUMOCTh IIKOJBHOTO Kypca aiareOpbl oO0yclOBJIIEHA TeM, 4TO €&
00bEKTOM SBIISIOTCA ~ KOJMYECTBEHHBbIE  OTHOIICHHUA  JEHCTBUTENBHOTO  MHpa.
MaremaTtuueckass MOATOTOBKAa HEOOXoAuMa I TIOHMMaHUsl TMPHUHIMIIOB YCTPOCTBA U
WCIIOJIb30BAHUSI COBPEMECHHON TEXHHMKH, BOCIPHUATHS HAYYHBIX M TCXHUYCCKUX TOHATHH WU
uaeil. MareMaTuka sIBISICTCS SI3BIKOM HAayKd U TeXHUKH. C e€ MOMOIIBI0 MOACTUPYIOTCS U
M3YYaroTCs SIBJICHUS U MPOLECCHI, IPOUCXOASIIIE B IPUPOJIE.

AnreOpa sBISIETCS OJHMM U3 OMNOPHBIX TMPEIMETOB OCHOBHOW IIIKOJBL: OHA
o0ecrieunBaeT U3y4YeHUE JAPYrux JUCHMIUIMH. B mepByio ouepeab 3TO OTHOCHUTCA K
MpeaIMeTaM eCTeCTBEHHO-HAYYHOTO IMKIA, B YaCTHOCTH K (u3uke. Pa3BuTue mormyeckoro
MBIIIUICHUST yYaIIUXCsl Tpu OOydeHUH anredpe CHOCOOCTBYET YCBOEHHIO TMPEAMETOB
TYMaHUTapHOTO ukia. [IpakTudeckre yMEeHHS M HaBBIKM ajreOpanyeckoro Xapakrepa
HEOOXOMMBI ISl TPYAOBOH U MPOQECCHOHANBHON MOATOTOBKH IIKOJBHUKOB.

Pa3sButre y ydamuxcsi IpaBHJIBHBIX MPEACTABICHUN O CYIIHOCTH U MPOUCXOKICHUU
anredpandeckux aOCTpakIUii, COOTHOUIEHHMM pEaJbHOTO0 M HUICATbHOI0, XapakTepe
OTpaKCHUs MaTeMaTHUYeCKON HayKOM SIBIICHUH U MPOIECCOB PEaThbHOTO MHPA, MECTE alnreOphl
B CHCTEME HayK M POJM MaTeMaTW4ecKoro MOJEIIMPOBAHMS B HAyYHOM II03HAHUU U B
MPAKTHKE CIIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS YYAIIUXCS U KAuecTB
MBIIIIJICHHSI, HEOOXOIUMBIX IS aJanTaliy B COBPEMEHHOM MH(OPMAIIMOHHOM OOIIECTBE.

TpeOysi OT ydamuxcs YMCTBEHHBIX M BOJICBBIX YCUJIMH, KOHIICHTpAI[MM BHHUMaHUS,
aKTUBHOCTHM Pa3BUTOTO BOOOpakeHUs, anreOpa pa3BUBaeT HPaBCTBEHHbIE YEPThl JTUYHOCTH
(HaCTOMYMBOCTh, IIENIEYCTPEMIIEHHOCTh, TBOPYECKYIO AaKTHBHOCTb, CaMOCTOSITEIIBHOCTD,
OTBETCTBEHHOCTh, TPYIOIIOOWE, JUCIUIUIMHY W KPUTHYHOCTh MBIIUICHUS) W YMCEHHUE
apryMEHTUPOBAHHO OTCTaMBaTh CBOM B3IJSIIBI W YOEXKICHHUS, a TaKkKe CIOCOOHOCTh
MIPUHUMATH CAMOCTOSITEIIbHBIC PEIICHHMSI.

N3ydyenne anreOpbl, QYHKIHA, BEPOSTHOCTH M CTATUCTUKU CYIIECTBEHHO
paciupsieT Kpyro3op ydamuxcs, 3HaKOMs HUX ¢ MHAYKIMEH U JAenyKiuei, o06o0meHuemM u
KOHKpETH3allueil, aHamu30M ¢ CHHTE30M, KIacCH(pHUKAIMell ¥ cucTeMaTu3alueH,
abcTparupoBaHUeM, aHAJIOrHMed. AKTHUBHOE HCIOJB30BaHUE 33]ad Ha BCEX ATamax yuyeOHOro
npoliecca pa3BUBaET TBOPUECKUE CIIOCOOHOCTH MIKOJIbHUKOB.

Nzyuenune anreOpsl mo3BosisieT GOPMUPOBATH YMEHHS U HABBIKM YMCTBEHHOTO TpyJia —
TUTAHUPOBAHKUE CBOEH pabOThI, TIOUCK PAIMOHANBHBIX MyTel €€ BBIMOIHEHUS, KPUTHYECKYIO
OLIGHKY pe3ylbTaToB. B mpouecce u3ydeHuss anreOpbl IIKOJIBHUKU JOJDKHBI HAay4HUTHCS
M3NIaraTb CBOM MBICIH SICHO M HCYEPIIBIBAIOIIE, JTAKOHUYHO U EMKO, TMPHUOOPECTH HABBIKH
YETKOro, aKKypaTHOTO M TPaMOTHOTO BBITIOJIHEHUSI MaTEMaTHUECKUX 3alUCei.

Baxkneiiield 3amaueii MIKOJIBHOTO Kypca anreOphl SBISETCS Pa3BUTHE JIOTHYECKOTO
MBIIDICHUST ydamuxcs. CaMu 0ObEeKTHl MaTeMAaTHYSCKUX YMO3AKIIOUCHHA W TIPHHSITHIC B
anrebpe TpaBWIa WX KOHCTPYUPOBAHUS CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHHM
000CHOBBIBATh M JIOKa3bIBaTh CYXICHUS, MPUBOJIUTH UYETKHE OIPEACIICHUS, Pa3BHBAIOT
JIOTHYECKYI0 HWHTYWIIMIO, KpPaTKO W HAIJSIHO PACKPBIBAIOT MEXaHW3M  JIOTHYECKUX
MMOCTPOCHUN W ydaT X IPUMEHEHHUIO.

Tem cambiM anrebpa 3aHUMAET OJHO W3 BEIyIIUX MeCT B (DOPMHPOBAHHH HAYYHO-
TEOPETUUECKOTO MBIIIJICHHUS MMKOJILHUKOB. PacKphiBasi BHYTPEHHIOK TAPMOHUIO MAaTEMATHKH,



(dopMupysl MMOHMMaHHE KpacoThl W M3SIIECTBA MaTEMAaTUYECKHX PpacCyXJIeHHi, anredpa
BHOCHT 3HAUUTENbHBIN BKJIa/ B 3CTETUYECKOE BOCIIUTAHUE YUAIIUXCSL.

B ocHOBy Hacrosimiell mporpammbl IOJIOXKEHBI NEJAarOrMYECKUe U TUIAAKTHYECKHE
MPUHLIMIIBI  BapUaTUBHOTO pa3BHBAIOIIETO O0Opa30BaHUSI M COBPEMEHHBIE TUAAKTHKO-
MICUXOJIOTUYECKUE TEHJICHIMH, CBS3aHHBIE C BapUATHBHBIM PAa3BUBAIOIIMM OOpa3oBaHUEM U
tpedoBanusimu OI'OC.

A. JINYHOCTHO OpPMEHTHPOBAaHHbIC NPUHIMIIbI: PUHIUN aJaNTUBHOCTU; IPUHLIUII

Pa3BUTHS; IPUHIUT KOM(OPTHOCTH Iporiecca 00yUeHHS.

b. KyiabTypHO OpHeHTHMPOBAHHBIe NPHHUMIbI: IPUHLMI LEJOCTHOM KapTHHBI
MHpa; TPUHLHUI LEJOCTHOCTU cojepxaHus oOpa3oBaHMs; MPHUHLIUI CHCTEMaTUYHOCTH,
MIPUHIUIT CMBICIIOBOTO OTHOILIEHHSI K MUPY; MPUHIUI OPHEHTUPOBOYHON (DYHKIIMU 3HAHUM;
MIPUHIINI OTIOPBI HA KYJIBTYpPY KaK MUPOBO33pEHUE U KaK KyJIbTYPHBII CTEPEOTHII.

B. [leiTeIbHOCTHO OPHEHTHPOBAHHbIC MNPHHUMIbI: TPUHIMUI  OOYyYEeHHUs
JEeSATeNIbHOCTH; MPUHIIUIT YIPABISIEMOro Iepexoja OT JNEeATEIbHOCTH B Y4eOHOM cUTyaluu K
NeSITeTbHOCTH B KM3HEHHOW CHUTyallMM; IPHHLUUI TIepexoja OT COBMECTHOW yueOHO-
MO3HABATEIbHON JIEATENbHOCTH K CAMOCTOATEIbHOW JAESITeTbHOCTH Yywalierocs (30Ha
OMmKalIero pa3BUTHs); MPUHIIUI OMOPHI HA MPOIIECCHl  CIIOHTAHHOTO PA3BUTHUS; PHUHIUI
dbopmupoBaHusl TMOTPEOHOCTH B
TBOPYECTBE U YMEHUI TBOPUECTBA.

Maremarrnyeckoe 00Opa3oBaHUE SIBIISIETCS 00S3aTE€IbHON W HEOTHEMJIEMOW YacThiO
o0riero o6pa3oBaHus Ha BCEX CTYNEHAX MIKOJbl. OOydyeHue MaTeMaTHKEe B OCHOBHOM IIIKOJIE
HaIpaBJIEHO Ha JOCTH)KEHUE CIEIYIOIINX yenell:

1. 6 Hanpasnenuu IUYHOCMHO20 PA3BUMUL.

e (opMHpOBaHHE TPEACTABICHWH O MaTeMaTHKe KaK YacTH OOIIeYeTIOBEUECKOM
KyJIbTYpbl, O 3HAUMMOCTH MaT€MaTHKH B PAa3BUTHH LWBUIN3AIMU U COBPEMEHHOTO
o01ecTBa;

® pa3BUTHE JOTMYECKOTO M KPUTUYECKOTO MBIIUICHUS, KyJIbTYphl PeUr, CIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

e (opMHpPOBaHWE WHTEIUIEKTYIIbHOW YECTHOCTH M OOBEKTHBHOCTH, CIIOCOOHOCTH K
MIPEOOTCHUIO MBICIUTEIbHBIX CTEPEOTUIIOB, BBITEKAIOIINX M3 OOBIIEHHOTO OMBITA;

e BOCIUTaHME KA4yeCTB JIMYHOCTH, OOECHEUMBAIONIMX COIMAJIBHYI0 MOOHIBHOCTH,
CIIOCOOHOCTH MPUHUMATh CAMOCTOSATEIbHBIE PEILICHUS;

e (opmupoBaHME KAueCTB MBIIUICHUS, HEOOXOMUMBIX AJIS aJanTalliil B COBPEMEHHOM
MHPOPMAIIMOHHOM OOIIECTBE;

e pa3BUTHE HHTEpeca K MareMaTHMYecKOMy TBOPYECTBY M  MaTEeMaTHYECKUX
CTIIOCOOHOCTEH.

2. 8 MemanpeoMemHOM HanpagieHuu.

e pa3BHUTHE MPEACTABIECHUI O MaTeMaTHKe Kak (opme omucaHus M METOAE MO3HAHUS
JEWCTBUTEILHOCTH, CO3JaHNE YCIOBHHA Ul TPUOOPETEHUSI IEPBOHAYATIBHOTO OIIBITA
MaTeMaTHYECKOTO MOJICTHPOBAHUS;

e (opmHupoBaHHE OOIIKX CIMOCOOOB HMHTEIJICKTYAIbHOW NESTEIBHOCTH, XapaKTEPHBIX
JUIE MaTEMaTHKH U SBJISIOUIMXCS OCHOBOM MO3HABaTENbHON KyJbTYphl, 3HAUUMOM IS
pa3NIUYHbIX cep YeNOBEYECKON AEATEIbHOCTH;

8 NPeOMemHOM HanpasieHuu.:

e OBJaJiEHHE MATEeMAaTHUYECKUMU 3HAHUAMU U YMEHHUSIMH, HEOOXOAUMBIMU ISt
MPOOJKEHUST O0pa3oBaHMs, HW3YYEHHMsS CMEXHBIX JUCLUUIUIMH, IPUMEHEHUS B
MTOBCETHEBHOM JKU3HH;

e co3nanue (pyHIAMEHTa JUIl MaTeMaTHYeCKOro pa3BUTHUS, (POPMUPOBAHHUS MEXaHH3MOB
MBIIUICHHS, XapaKTePHBIX JIJIs1 MaTeMaTHYeCKOMN 1eATeIbHOCTH.

B ocHoBe maHHON paboueil mHporpaMMbl JIEKUT HAESd TyMaHH3alUU OOydeHus,
COOTBETCTBYIOIIas COBPEMEHHBIM MPEJICTABICHUSAM O IEeNIIX HIKOJIBHOTO 00pa3oBaHUs U



yIensomas 0codoe BHUIMaHUE TMYHOCTH YUEHHKA, €ro HHTEpecaM M CIIOCOOHOCTSIM.

[Ipemmaraemass y4deOHasi mporpamMma TO3BOJISIET OOecreduTh (HOPMHUPOBAHHE, Kak
npeoMemHblX YMEHUH, TaK U YHUBEPCANbHbIX YHUeOHbIX Oelicméuli IIKOJIBHUKOB, a TaKXke
crocoOcTByeT AocTrxkeHHuo onpeaenéHHbIXx Bo GI'OC MUYHOCTHBIX PE3yJIbTaTOB, KOTOpPHIE B
JAJIbHENIIEM TO3BOJIAT yUYaIllMMCs IPUMEHAThH MOJyYEHHBIE 3HAHUSI M YMEHUS JUIsl pELICHUS
PA3IMYHBIX ) XU3HCHHBIX 3a1ad4.

B ocHOBe conmepxkaHusi 0O0ydueHHs MaTEeMaTHUKE JICKUT OBJIAJICHUE YYAIIUMHUCS
CJIeIyIOIUMHU BHUJIaMU KOMIIETEHIIH: npeaIMeTHOM, KOMMYHUKATHBHOM,
OPraHU3alMOHHONM ¥ 00IIEeKYJbTYPHOH. B COOTBETCTBUM C 3TMMM BHJIaMH KOMIIETEHIIHI
BBIJICJICHBI TJIaBHBIE COJEPKATEIbHO-1ICJIEBbIC HAIIPABJICHUS PA3BUTHUS YUALIUXCS CPEACTBAMU
npenMera anredpsl 9 kiacca.

Ipeamernass kommnereHuusi. Ilog mnpeaMETHON KOMIETEHLMEW MOHUMAETCS
OCBEJIOMJIEHHOCTh TIKOJHPHUKOB O CHCTEME OCHOBHBIX MAaT€MaTHYECKHX MPEACTABICHUN H
OBJIAJICHUEC HEOOXOMUMBIMH  MPEAMETHBIMH yMEHHsIMH. DOpMUPYIOTCS  CIEIYIOIIHE
oOpasyromue 3Ty KOMIIETCHIIUIO TPEACTABICHUS: O MAaTeMaTHYECKOM SI3BIKE KaK CPEIICTBE
BBIPDOKEHHMSI MaTeMaTHYEeCKUX 3aKOHOB, 3aKOHOMEPHOCTEM H T.J.; O MaTeMaTUYECKOM
MOJICIMPOBAHNHU KaK OJTHOM M3 Ba)KHBIX METOJIOB IMO3HAHMS MUpa. DOPMUPYIOTCS CIEAYIOIIHE
oOpa3yroliue 3Ty KOMIIETCHIIUI0 YMEHUS: CO3[aBaTh MPOCTEHUIINE MAaTeMaTUYEeCKHEe MOJEIH,
paboTtath C HHMH ¥ UWHTEPIPETUPOBATH TMOJYUYEHHBIC pE3yJabTaThl, NPHOOpETaTh U
CHUCTeMAaTHU3HpOBaTh 3HAHUS O CHOCO0AaX pelIeHHs MaTeMaTHYecKUX 3afad, a TaKKe
MIPUMEHSTD 9TH 3HAHHS ¥ YMEHHUS JIJIs1 PEIICHUS] MHOTHX JKM3HEHHBIX 3a/1a4.

KommynukaTuBHas  kommnereHuusi. [logq  KOMMyHMKaTMBHOM — KOMIETEHLUEH
MOHUMAETCs CHOPMHUPOBAHHOCTh YMEHHUsS SICHO M YETKO W3j1araTb CBOW MBICIH, CTPOHTH
apryMEHTHPOBAHHBIE PACCYXKIACHUS, BECTH JUAJIOT, BOCIIPUHUMAs TOUKY 3peHUs] coOeceTHKa
U B TO € BpeMs MojBepras €€ KPUTHUYECKOMY aHAIN3y, OTCTauBaTh (IIPH HEOOXOIUMOCTH)
CBOIO TOYKY 3pEHHS, BBICTpaMBas CUCTeMy apryMmeHTanuu. ®opMupyroTcs oOpa3yoomue 3Ty
KOMIIETCHIIMIO YMEHHs, a TaKXKe YMEHHS U3BJIeKaTh HWH(OOpPMAIMI0O W3 PA3HOTO poja
WCTOYHHUKOB, MPEOOPa30BbIBas €€ MpH HEOOXOIUMOCTH B JIpyrue (OpMbI (TEKCTHI, TAOJIHUIIBI,
CXEMBI U T.]11.).

Opranm3anmonHasi  KommereHumsi. [lon  opraHu3allMOHHOM — KOMIETEHLIUEH
MOHUMAETCs CHOPMUPOBAHHOCTh YMEHHUS CaMOCTOATEIHRHO HAXOAWTh W TPUCBAWBATH
HEOOXOJMMBIE y4alluMcs HOBBIC 3HaHHSI. DOPMUPYIOTCS CIEAYIONIUE OOpa3yIolUe JTY
KOMITETCHIIUIO YMEHHsI: CAMOCTOSATEIILHO CTaBUTh Y4eOHYI0 3a7ady (1ienb), pa3ouBarh € Ha
COCTaBHBIC YaCTH, Ha KOTOPBHIX OyJeT OCHOBBIBATHCS MpOIECC €&
pelieHus, aHaJIM3UPOBaTh PE3yJbTaT JCHCTBUSA, BBISBIATH JOMYIIEHHBIC OIIMOKA U
HETOYHOCTH, HCIPABIATh WX M TPEICTABIATH MOTYUYEHHBIH pe3ylnbTaT B (hopme, JErKo
JOCTYITHOM ISl BOCTIPUATHS IPYTUX JIFOJIEH.

OO0uekyIbTYypHasi KoMIeTeHIus. [Tog oOMEeKyIbTypHON KOMIETEHINEH TOHUMAETCS
OCBEJIOMJICHHOCTH IIIKOJIbBHUKOB O MaTEeMaTHUKE KaK AJIEMEHTE OOIIEUeIOBEUECKON KYIbTYPHhI, €€
MECT€ B CUCTEME JIPYTUX HayK, a TakKe €€ pOJId B Pa3BUTUU IPEICTABICHUN YEIOBEUECTBA O
LETTIOCTHONW KapTuHE Mupa. DOpMHUPYIOTCS CleAyomue o0pa3yronme 5Ty KOMIIETEHITHIO
MpEJICTaBICHHS: 00 YpOBHE Pa3BUTHs MAaTEMAaTUKA Ha Pa3HBIX HCTOPUUYECKUX JTamax; o
BBICOKOW TMPAKTHUECKOW 3HAYUMOCTH MATEMATHKH C TOYKH 3PEHUS CO3/IaHUS W Pa3BUTH
MaTepualbHOM KyJbTYPbl YEJIOBEUECTBA, a TAKKE O BaXKHOU POJIU MAaTEMAaTUKH C TOUKU 3PEHUS
(hOopMHUPOBAHUHM TaKMX BAXKHEUIINX YEPT JWYHOCTH, KaK HE3aBHCHUMOCTh M KPUTUYHOCTH
MBIIUICHHUS], BOJSI © HACTOWYMBOCTh B JJOCTUKEHUHU LIETU U Jp.

Nzyuenune nmpeamera «Anrebpa7-9 kirace» HampaBiIeHO Ha (POPMUPOBAHUE Y YHAIIUXCS
MaTeMaTUYEeCKOTO anmnapara JJis pelieHus 3aJa4 U3 pa3HbIX pa3/ieJIOB MATEMATUKH, CMEKHBIX
MIPEMETOB, OKPYKAIOIICH peabHOCTH. SI3BIK anreOpbl MOTYEPKUBACT 3HAUCHUE MATEMATHKU
KaK SI3bIKA JUIsl TIOCTPOCHUSI MATeMaTHUYECKUX MOJENE MPOIECCOB M SBICHUM PeanbHOTrO
Mupa. B 3amaun uzydeHus: anreOpsl BXOAST TAKKE PA3BUTHE AITOPUTMUYECKOTO MBIIIICHHUS,



HEOOXOMMOTr0, B YaCTHOCTH, JUIl YCBOEHHUS Kypca MH(OPMATHKH, OBJaJCHHS HaBBIKAMHU
NeNyKTUBHBIX paccyxjeHuil. [Ipeo6pa3oBanre CUMBOJBHBIX (OPM BHOCUT crienu(pruyecKuit
BKJIQJl B pa3BUTHE BOOOPaXEHHs YyUaIIUXCA, HX CIOCOOHOCTEH K MaTeMaTH4ecKOMY
TBOpuecTBY. Jpyroil BaxkHOU 3amauell u3ydeHus aiareOpsl B 7-9 Kiacce ABISETCS MOTydYeHUE
IIKOJIbHUKaMH KOHKPETHBIX 3HAaHMHA O (YHKIMAX KaK Ba)KHEHIeH MaTeMaTH4ecKod MOEIH
JUISL OTIMCAHUS U UCCIIeIOBAaHUS Pa3HOOOPa3HBIX MPOLECCOB, sl (POPMUPOBAHUS Y YUAIIUXCS
IIPEJCTaBICHUN O POJIM MAaTEMATUKH B Pa3BUTUU LIUBWIIM3ALMH U KYJIBTYPBL

Paznen «BeposiTHOCTP M cTaTucTHKA» — 00S3aTEIbHBI KOMIIOHEHT IIKOJHHOTO
00pa30BaHMs, YCHJIUBAIOIIMN €ro MPHUKIATHOE M MPAKTHYECKOE 3HAYeHHE. DTOT MaTepHal
HEOOXOUM, TpeXkie BCero, A (popMupoBaHus y ydyamuxcs GyHKIUOHAILHOW IPaMOTHOCTH
— YMEHUS BOCHPUHUMATh U KPUTHUECKU aHAJIM3UPOBATh MHPOPMALUIO, TPEACTABICHHYIO B
pa3nuuHbIX (opMax, MOHUMATh BEPOSATHOCTHBIN XapaKTep MHOTMX PEaJbHBIX 3aBUCUMOCTEH,
NPOM3BOJIUTH MNPOCTEHIINE BEPOSITHOCTHBIE pacuéThl. M3ydeHue OCHOB KOMOMHATOPUKH
MO3BOJIUT YyYaIleMyCsl OCYIIECTBISITh PACCMOTPEHHE CiIydaeB, mepedop M MOACUYET uucia
BapHaHTOB, B TOM YMCJIE B IPOCTEHIINX MPUKIAIHBIX 3aAadax. [Ipy nu3ydyeHnn cTaTucTUKu U
BEPOATHOCTH 00OTALAIOTCS MPEACTABIEHUS O COBPEMEHHOM KapTHHE MHpa M METOJlaX €ro
uccieioBaHus, (HOpMUpYeTCs MOHMMAaHHME POJIM CTAaTHUCTUKM KaK HCTOYHHMKA COIMAJIBHO
3HAYNMOM HH(bOpMaI_[PII/I 1 3aKJ1aJbIBalOTCS OCHOBBI BEPOATHOCTHOT'O MBIIIJICHUSA.

Knace 7
Konuuecmeo uacoe:Bcero - 102 yacoB; B HemedaIo - 3 4acoB
e [Ilnanoewvix konmponwvuvix pavom- 10
o Vpoeenwv 00yuenusn — 6a30BbINl.
Knacc: 8
Konuuecmeo uacos:Bcero - 102 yacon; B Heaeio - 3 yaca
o [lnanoevix konmpoavnsix paoom - 10

o  Vpoeenwv 0oyuenua — 6a30BblIii.
[ ]

Knace 9

o Konuuecmeo uacoe:Bcero - 102 yacon; B HemedIo - 3 yaca
e [Inanoevix KonmpoavHvx pavom - 6

o Vpoesenwv 00yuenus — 6a30BbIN

Ilnanupyemoie pesynomamol océoenus Kypca

@®I'OC ycranaBiauBaeT TpeOOBaHU K pe3yIbTaTaM OCBOCHUS 00YYarOIMMHICS OCHOBHON
00pa3zoBaTeIbHON MPOTrPaMMbI OCHOBHOTO OOIIIEro 00pa3oBaHMS:

Jluunocmupim: BKIIOYAIOUIMM TOTOBHOCTh U CIIOCOOHOCTH O0YUaIOLIUXCA K CAMOPA3BUTHIO U
JTUYHOCTHOMY CaMOOTIPEAETIECHUI0, CHOPMUPOBAHHOCTh UX MOTUBAIIUU K OOYUEHUIO U
LIEJICHANPABJIICHHOM T03HABATEJILHOU JIESITEIbHOCTH, CUCTEMBI 3HAUYMMBIX COLMAJIBHBIX U
MEKJIMYHOCTHBIX OTHOIIEHUH, IEHHOCTHO-CMBICIIOBBIX YCTAHOBOK, OTPAYKAHOIIUX JIMYHOCTHBIE U
rpak1aHCKHE TIO3ULIMU B JEATEIIBHOCTH, COLIMATIbHbBIE KOMIIETEHLIUH, [IPABOCO3HAHUE,



CMOCOOHOCTH CTaBUTh LIEJIM U CTPOUTH KU3HEHHBIE IUIaHbl, CIOCOOHOCTH K OCO3HAHUIO
POCCUICKON UIACHTUYHOCTH B IOJIMKYJIBTYPHOM COLILYME;

MemanpeomemHbim . BKIIOYAIONTIM OCBOCHHBIE OOYYAIOIIUMUCS MEXKIPEIMETHBIC TOHATHS U
yHHUBEpCaldbHbIe yueOHbIE NEUCTBUS (pEryJsTUBHBIC, MO3HABaTelbHbIE, KOMMYHHKATHBHBIC),
CIIOCOOHOCTh WX HCIOJIb30BaHUSI B Y4Y€OHOM, IMO3HABATEIHPHOM M COIMAIBHOW MPaKTHKE,
CaMOCTOSITENTLHOCTh TUIAHUPOBAHUS M OCYIIECTBICHUSI YUeOHOU AESITETbHOCTH M OpPraHU3AINH
y4eOHOTO COTPYJIHHUYECTBA C TEJaroraMd M CBEPCTHUKAMH, TOCTPOCHHE WHIMBUIYAIbHON
00pa30BaTeNbHON TPACKTOPUH;

npeomMemHblM, BKIIOYAIOIIMM OCBOCHHbIE OOYy4YalOIIMMHUCSH B XOJA€ HU3yuYeHHs YydeOHOro
npeaMeTa yMEHUs crienupuueckue s JaHHOW NpeaMeTHOW 00JacTu, BHIIBI JESITEIHHOCTH T10
MOJyYEHHI0O HOBOTO 3HAaHUS B paMKax ydyeOHOro NpeaMera, €ero InpeoOpa3oBaHUI0 U
NPUMEHEHHI0O B  Y4eOHBIX, YYEOHO-TIPOCKTHBIX U  COLMAIBHO-TIPOEKTHBIX CHUTYaIUsX,
(dbopMHpOBaHNE HAYYHOTO THIA MBIIIJICHUS, HAYYHBIX HPEACTABICHUN O KIHOYEBBIX TEOPUSX,
TANaX W BUAAX OTHOIICHWM, BJIaJCHUE HAyYHONH TEPMHUHOJIOTMEH, KIIOYEBBIMHU IOHATHUIMU,
MEeTOAaMH

Jluunocmmuovie pe3yibmamosl 0C80€HUA OCHOGHOU 00pPA308AMENbHOU NPOZPAMMbBL OCHOBHOZO0
00uezo o0paz08anusn O0NICHLL OMPAACAMD!

1) BocmUTaHHWE POCCHUHCKON TPaKTAHCKOW WISHTUYHOCTH: TATPUOTHU3MA, YBAKCHHUS K
OTtedecTBy, MPONUIOE W HACTOSIIEE MHOTOHAIMOHAIBLHOTO Hapoja Poccuu; ocozHanue cBoeit
ATHUYECKOHN MPUHAIJICKHOCTH, 3HAHUE UCTOPHUH, S3bIKa, KyJIbTYPBI CBOETO HApOJ1a, CBOETO Kpas,
OCHOB KYJIbTYPHOTO HacjeAus HapoJioB Poccun u 4enoBeyecTBa; YCBOCHUE T'YMaHUCTUYECKHUX,
JEMOKPATHYECKUX U TPATUITMOHHBIX IICHHOCTEH MHOTOHAIMOHAIBHOTO POCCHIMCKOTO OOIIECTBA;
BOCIIMTAHUC LIYBCTBa OTBETCTBCHHOCTH U I0JIra Hepez[ POIII/IHOI>'I;

2) dopmMHupoBaHHWE OTBETCTBEHHOTO OTHOIIEHHS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH
00ydJaronmxcsi K CaMOpPa3BUTHIO M CaMOOOPa30BaHWI0O HAa OCHOBE MOTHBAIMKM K OOYYCHHIO W
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHMIO JalbHEHIeH WHAMBUIYaTbHOH TPaeKTOpUU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKU B MHUpe Tpodeccuiit u mpodecCHOHaATBbHBIX MPEATIOYTECHUH,
Cc Y4€TOM YCTOWYMBBIX I103HABAaTEJIbHBIX MHTEPECOB, a TaKXKe Ha OCHOBE (HOPMHUPOBAHHSA
YBAXXHUTEIHLHOTO OTHOLIEHHSI K TPYAY, PA3BUTHS OMbITA YYaCTHSI B COLUAIBHO 3HAYUMOM TPYJIE;

3) popmMHpoOBaHUE IETOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAayKd U OOIIECTBEHHOW MPAKTUKH, YYHUTHIBAIOLIETO COLMAIbHOE, KYJIbTYPHOE,
SI3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOTO MHPa;

4) hopMHpOBaHHE OCO3HAHHOTO, YBAXHUTEIHHOTO U JTOOPOKEIATETHHOIO OTHOIIECHUS K IPYTOMY
4eJI0OBEKY, €r0 MHEHMIO, MHUPOBO33DEHMIO, KYJIBTYpE, S3bIKY, BEpE, IPAKIAHCKOW IO3MLUH, K
HUCTOPUH, KYJIbTYpE, PEJIMIUU, TPALULMAM, S3bIKaM, LIEHHOCTSIM HapoaoB Poccum M HaponoB
MHUpa; TOTOBHOCTU M CIIOCOOHOCTM BECTH AMAJOr C APYTUMH JIIOABMHU U JIOCTUTAaTh B HEM
B3aUMOIIOHMMAaHMUS;

5) oOcBOGHHE COIMANBHBIX HOPM, NPaBHJ TOBEACHHUS, pojieii U (HopM COIHMATBHON KU3HU B
rpynmax U cooOLIecTBax, BKIIOYas B3pOCIbIE M COLMATIbHBIE COOOIIECTBA; yUacTUE B HIKOJIbHOM
CaMOYTIpaBJICHMH M OOIECTBEHHOW JKU3HU B IpeJesiaX BO3PACTHBIX KOMIETEHIUH C y4éTom
PETrMOHANBHBIX, 3THOKYJIBTYPHBIX, COLUAIBHBIX 1 9KOHOMUUECKUX OCOOEHHOCTEH;



6) pa3BUTHE MOpPAJIBHOTO CO3HAHMS M KOMIIETEHTHOCTH B PELICHMHM MOPAIbHBIX MpOoOJIeM Ha
OCHOBE JINYHOCTHOTO BBIOOpa, (POpPMHUpPOBAHHME HPABCTBEHHBIX UYYBCTB U HPABCTBEHHOTO
MOBEJICHHS, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOILEHHS K COOCTBEHHBIM MOCTYIIKaM;

7) dopMupoBaHUE KOMMYHMKATHBHOW KOMIETEHTHOCTH B OOINEHHMM M COTPYJHHYECTBE CO
CBEpPCTHMKAMHM, JETbMHU CTapuIero M MIIAALUIEr0 BO3pacTa, B3POCIBIMU B  IPOLECCE
o0pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HON, yUeOHO-UCCIIE0BATENLCKOM, TBOPUECKON U IPYTUX
BUJIOB JIEATEIBHOCTH;

8) popmMupoBaHuEe IEHHOCTH 3J0POBOTO M 0O€30MacHOro o0pasa KU3HU; YCBOCHUE MPABUII
WUHIUBHIYATbHOTO M KOJUIGKTUBHOTO O€30IaCHOrO TOBEICHHS B YPE3BBIUAMHBIX CHUTYyallUsX,
YIPOKAKOLIUX KU3HU U 3I0POBBIO JIFOJAEH, ITPABUII IIOBEACHUS HA TPAHCIIOPTE U HA I0POTaX;

9) dopmMupoBaHUE OCHOB SKOJIOTUYECKOIN KyJIbTYyphl COOTBETCTBYIOILIEH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOTO MBIIUICHUS, Pa3BUTHE OMbITA YKOJIOTUYECKH OPUEHTHUPOBAHHON pedIIeKCUBHO-
OLIEHOYHOM U NMPaKTUYECKON JESATEIbHOCTU B )KU3HEHHBIX CUTYyalUsIX;

10) oco3naHue 3HaYeHHsI CEMbH B JKU3HU YeJIOBEKa U OOIIECTBa, MPUHATHE IEHHOCTH CEMEWHOM
KU3HH, YBOKUTEIHHOE U 3a00TIMBOE OTHOIICHHUE K WICHAM CBOEH CEMbH;

11) pa3BUTHE ACTETUYECKOTO CO3HAHUSI Yepe3 OCBOCHUE XYJ0’KECTBEHHOT'O HACIEAUs HapOI0B
Poccun u Mupa, TBOpUYECKOM IEATEIBHOCTH 3CTETHUECKOTO XapakTepa.

Memanpeomemnpvle pe3ynomamol 0C60€HUA OCHOBGHOU 00paA30BATENbHON NPOrPaAMMbI
OCHOBHOTI0 00111ero 00pa30BaHus JI0JKHBI OTPAXKAaTh:

1) yMeHHME CaMOCTOSITENIBHO OIpPENENATh IeM CBOEro OOydeHUs, CTaBUTh U (OPMYJINPOBATH
uig ce0s HOBbIE 3a7aud B y4yé€Oe M TO3HABATEIbHOW JAEATEIbHOCTH, Pa3BUBAaTh MOTHBBI U
MHTEpECHI CBOEH MM03HaBaTEIbHON 1S TETbHOCTH;

2) yMEHHE CaMOCTOATENIFHO IUIAHUPOBATh MYTH JIOCTIDKEHHMS Ieleld, B TOM 4YHCIe
aJIbTepHATHBHBIE, OCO3HAHHO BBHIOMPATh Hanbosee F3(P(eKTUBHBIE CIOCOOBI pelIeHus yu4eOHBIX U
MO3HABATENIbHBIX 33/1a4;

3) yMEeHHE COOTHOCHUTh CBOM JCHCTBHS C IUIAHUPYEMBIMH pe3yjbTaTaMH, OCYIIECTBISTh
KOHTPOJIb CBOEH JEATENIbHOCTH B MPOIECCe JOCTHKEHHUS pe3yibTaTa, ONpPEeAessTh CIIOCOObI
NeMCTBUI B paMKax MPeaIoKEHHBIX YCIOBUN U TpeOOBaHMM, KOPPEKTUPOBATH CBOU JIEHCTBUS B
COOTBETCTBUH C U3MEHAIOLICICS CUTYaLUEH;

4) yMeHue OlleHUBaTh NPaBUIIbHOCTh BBIMIOJHEHUs yueOHOM 3a7jau, COOCTBEHHbIE BOZMOKHOCTH
e€ pelieHus,

5) B1ajzieHue OCHOBAaMHU CAMOKOHTPOJIS, CAMOOLIEHKH, NPHUHATHS PEIIEHUH U OCYILECTBICHUS
OCO3HAHHOT'O BbIOOpPA B yueOHOM U 1MO3HABATEIbHOM JEATEIbHOCTH;

6) yMeHHE ONpeneNsTh TIOHATHSA, CO3/1aBaTh OOOOINECHMS, YCTAHABIMBATh AaHAJIOTHH,
KIIACCU(PUITUPOBATH, CAMOCTOSITEILHO BBIOMPATh OCHOBAHUS U KPUTEPUU ISl KIACCHU(PUKAIINH,
YCTaHABIIMBATh  MPUYUHHO-CIICJICTBEHHBIE CBSI3M, CTPOWTH JIOTHUECKOE pPacCyXKJIEHHUE,
YMO3aKJIIO4YeHNe (MHIyKTUBHOE, JeIYKTUBHOE H IO aHAJIOTHH) U JeNaTh BBIBOIBL;

7) YMCEHHUE CO31aBaTh, IPUMCHATH U Hp606p8.30BBIBaTI> 3HAaKHM 1 CUMBOJIBI, MOACIN U CXEMbI IJIA
pemicHus y‘-I€6HI)IX 1 IO3HAaBAaTCJIbHBIX 3aJa4,



8) CMBICIIOBOE UTEHHUE;

9) yMeHHe OpraHn30BbIBaTh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JESTEIBHOCTD C yUUTEIEM
M CBEPCTHUKAaMH; paboTaTh HMHIMBUIYaTbHO M B TPYIIE: HAXOAWTH OOINEe peleHne u
paspeniath KOH(QJIUKTHl HA OCHOBE COIIACOBAHUS MO3ULUI U yuéTa UHTEpecoB; (popMyIupoBaTh,
apryMEHTHPOBATh U OTCTaUBaTh CBOE MHEHHUE;

10) ymeHne OCO3HaHHO UCIOJIb30BaTh PEUYEBBIE CPEJICTBA B COOTBETCTBUU C 3ajaydeid
KOMMYHHUKAIMM JJIs1 BBIPQXKEHUS CBOMX YYBCTB, MbICIEH M MOTpeOHOCTEH; IUIaHUPOBaHUS U
peryjsiliud CBOEU IEATENbHOCTH; BIAJCHUE YCTHOM M IHCBMEHHOW pPEUYbl0, MOHOJOTMYECKOU
KOHTEKCTHOU PEYbIO;

11) popmupoBanue 1 pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIOJIb30BaHUSI MHPOPMAIIIOHHO-
KOMMYHHUKAIIMOHHBIX TexHoJorui (nanee MKT— komnereHumn);

12) ¢opmupoBaHMe M pPa3BUTHUE SKOJIOTMYECKOTO MBIIUIEHUS, YMEHUE MPUMEHSATh €ro B
M03HABATEJIbHOM, KOMMYHHMKaTHUBHOW, COLMAJbHOM MpAKTUKE U  NPOPecCHOHAIbHON
OpHUEHTALINH.

Ilpeomemmnwie pe3yromamot uzyuenusn npeomemnoii ooaacmu «Mamemamuxka ( anzeopa)»

1) IlpuMmeHsTh MpeACTaBICHUS O MAaTeMAaTHKE KaK O METOJIe TMO3HAHUS JIeHCTBUTEIHLHOCTH,
MO3BOJISIFOLLEM ONMCHIBATH U U3y4aTh PEAJIbHBIE ITPOLECCHI U SBJICHUS;

2) Bnamerp yMmeHusiMM paboTaTh C y4eOHBIM MaTeMaTHUECKUM TEKCTOM (aHalIM3MpOBATH,
M3BJIEKaTh HEOOXOAMMYIO HMH(OpPMAIMIO), TOYHO M TPAMOTHO BBIPAXKAaTh CBOM MBICIH C
NPUMEHEHUEM MaTeMaTU4YeCKOH TEepPMUHOJIOIMH M CHUMBOJMKH, MPOBOAMTH KJIACCH(UKALNY,
JIOTUYECKHEe 000CHOBaHMSI, TOKa3aTEIbCTBA MaTEMaTHUECKUX YTBEPKICHUI

3) pa3BUTHE MpPEACTABIECHUN O 4YHUCIE€ U YHCIOBBIX CHCTEMax OT HaTypalbHbIX [0
JNCHCTBUTEIBHBIX YHCEN; OBJIAJACHUE HABBIKAMU YCTHBIX, HHUCBbMEHHBIX, MHCTPYMEHTAJIbHBIX
BBIYHCIICHHI;

4) B1ageTb CHMBOJIBHBIM  SI3bIKOM ~ anreOpbl, NpUEMAaMU  BBIIOJIHEHUS  TOXKJECTBEHHBIX
peoOpa3oBaHuil BBIPAKEHUM, PELLICHUS] YPaBHEHUM, CUCTEM YpaBHEHHI, HEPABEHCTB U CUCTEM
HEPABEHCTB; YMEHMsI MOJIEIMPOBATh pealibHble CUTYyallMd Ha S3bIKe anreOpbl, HCCIeloBaTh
IIOCTPOCHHBIE MOJIEM C MCIIOJIb30BAaHUEM ammapaTa aireOpbl, HHTEPIPETUPOBATh MOITy4YEHHBIN

pe3yJIbTarT;

5)Biagere cucTeMOW (YHKUMOHAJIbHBIX IOHATHHM, pa3BUTHE YMEHMsS HCIOJIb30BaTh
(byHKUMOHATBHO-TpaUyeckre MpeNCTaBICHHUs JUIsl PEIICHHs pa3IMYHBIX MaTeMaTHYEeCKUX
3a[ad4, U1 ONMCAHNS U aHAJIN3A PEAJIbHBIX 3aBUCUMOCTEN;

6) BJIAZICT T'COMCTPUUCCKHUM S3BIKOM; pPa3BUBATb YMCHHA HCIOJB30BATHL €ro i OIMMCAHUA
mpeaAMCTOB OKpYKarouiero MHpa; pa3BuUBaTh MMPOCTPAHCTBCHHBIC MMpEaACTaBJICHUA,
I/I306paSI/ITCJ'IBHI)IX YMCHUA, HABBIKH T'COMETPHUICCKUX HOCTpOGHPIfI;

7) GopMHPOBATH CHCTEMATUYECKHE 3HAHUS O TUIOCKUX (PUTypax U MX CBOHCTBAX, MPEICTABICHHS
O MpPOCTEHIINX MPOCTPAHCTBEHHBIX TENAX; pPa3BUBAaTh YMEHHUS MOJEIMPOBAHMS PEAbHBIX
CUTyallui Ha A3BIKE TE€OMETPUH, MCCIEAOBAHUS IOCTPOCHHONW MOJEIN C HCIIOIb30BAHUEM



TreoOMCTPpHUICCKUX MOHATUH U TCOpCM, alIapara aﬂre6p1>1, peuicHuss TCOMCTPHUYCCKUX U
MPAKTUYCCKUX 3a1a4;

8) BnageTh MpOCTEHIIMMU CHoco0aMu MPEACTAaBIECHUS M aHalM3a CTATUCTUYECKUX JIaHHBIX;
(dbopMHpOBATh MPEACTABICHUS O CTATUCTHMUYECKUX 3aKOHOMEPHOCTSIX B pEalbHOM MHUpPE U O
pa3IMuYHBIX croco0ax HMX H3Y4YEHMs, O MPOCTEHIIMX BEPOSTHOCTHBIX MOJENAX; pPa3BUBATh
YMEHUs U3BJeKaTh MH(pOpMAIMIO, MPEICTABICHHYI0 B TaOiMIax, Ha Jguarpammax, rpadukax,
ONMCBIBATh M AHAJIU3MPOBAaTH MACCHUBBI YMCIOBBIX [JAHHBIX C TIOMOIIBIO IOAXOIALINX
CTATUCTUYECKUX  XapaKTEPUCTHK, MCIOIb30BaTh IOHUMAHUE BEPOSTHOCTHBIX CBOMCTB
OKPY’KAIOIKX SBJICHUI ITPU NPUHIATUY PEILECHUM;

9) pa3BuBaTh yMEHHUS NPUMEHSITh HM3YUEHHBIC MMOHSATHUS, PE3YyJbTAThl, METOJbI JUIsl PEIICHUS
3aa4 MPAKTHUECKOro XapakTepa M 3ajad W3 CMEXKHBIX IAUCHMUIUIMH C HCIOJb30BAaHHEM IIPH
HEOOXOAMMOCTH CIPABOYHBIX MAaTEpPUAIOB, KOMIIbIOTEPA, MOJIB30BATHCS OLICHKON M MPUKHUAKOMN
IIPU MPAKTUYECKHUX pacuETax;

10) popmupoBaTh HMHOOPMALMOHHYIO U  AJITOPUTMHUYECKYIO KyJIbTYypbl;  (opMHpOBaTh
NPEJCTAaBICHNUS O KOMIIbIOTEpE KaK YHHBEpPCAJIbHOM YCTpOHCTBe 00pabOTKM HH(pOpMAaLUY;
pa3BUTHE OCHOBHBIX HABBIKOB U YMEHMI HMCIOJIb30BaHUSI KOMITBIOTEPHBIX YCTPOMCTB;

11) bopmupoBate mpencraBieHus 00 OCHOBHBIX W3ydYaeMbIX MOHATHAX: HWHOpMAaLus,
aJITOPUTM, MOJENIb — U UX CBOMCTBAX;

12) pa3BuBaTh  ANTOPUTMUYECKOE MBINUICHUE, HEoOXoaumoe Ui MpodhecCHOHATBHOM
ACATCIIbHOCTU B COBpeMeHHOM O6H_ICCTBC; pa3BI/IBaTL YMCHI/ISI COCTAaBJIATH 1 3alliuChbIBATh
QITOPUTM JIJII KOHKPETHOTO WCIOJHUTENSA; (OPMUPOBATh 3HAHUSA OO0 aITOPUTMHYECKUX
KOHCprKL{I/IHX, JIOTUYCCKUX 3HAYCHHUAX U onepauns{x; 3HAKOMHUTb C OJHHUM H3 SI3BIKOB
MIPOrpaMMHUPOBAHUS 1 OCHOBHBIMH QJITOPUTMHUYECKUMU CTPYKTYpaMu — JIMHEWHOH, YCIIOBHOW 1
MUAKIINYECKOM;

13) popmupoBate ymeHus QopMaluzalud U CTPYKTypUPOBaHHUS HHPOpPMAINH, YMEHUS
BBIOMPATH CMIOCOO TPE/ICTABIICHUS TaHHBIX B COOTBETCTBUH C TIOCTABJIICHHOM 3a/1aueil — Ta0muIl,
CXeMbl, rpaduKu, TuarpaMMbl, ¢ UCHOJIH30BAHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEJICTB
00pabOTKH JTaHHBIX;

14) opMupoBaTh HaBBIKH U YMEHHS 0€3011aCHOTO H LIEIECO00Pa3HOTO MOBEIECHHS ITPH padoTe C
KOMITBIOTEPHBIMHU TIPOTPaMMaMH.

N3yyenne yueOHOro mpeameTa HampaBieHO Ha (opmupoBaHHe 3HAHUM UM YMEHUH,
BOCTPEOOBAHHBIX B ITOBCETHEBHOMN KH3HH.

Yuenux 7 knacca nayuumca:

®  BBINOJIHATH HECIOXKHBIE TPE0OPa30BaHUS AJIS BBIYMCICHUS 3HAUEHUI YUCIIOBBIX
BBIPAKCHUI, COLEPKALIUX CTEIICHU C HATYPAJIbHBIM I10KA3aTEIEM
® BBINOJHATh HECJOXKHBIE NPEOOpa3OBaHUS LENbIX BBIPAXKEHUN: pPacKphIBaThb CKOOKH,

MIPUBOAUTH MOJJOOHBIE ClIaraeMble;

® UCHOJIB30BaTh (OPMYJbl COKPAIICHHOIO YMHOXEHMs (KBaipaT CyMMBbI, KBajapar
Pa3HOCTH, Pa3HOCTb KBAJAPaTOB) AJIsl YIIPOLEHUS BBIUMCIICHUN 3HAaYEHUH BBIPAKEHUM;



ONepUpoOBaTh Ha 0a30BOM YypOBHE TMOHSATUSIMU: PAaBEHCTBO, YHCIIOBOE pPaBEHCTBO,
ypaBHEHHE, KOPEHb YpaBHEHMs, PEIICHHE YpPaBHEHUS,PEIIaTh CUCTEMBbI HECIOXKHBIX
JIMHEWHBIX YpaBHEHUH

HAXOJWUTh 3HaUeHUE QYHKIUH 110 33JaHHOMY 3HAUYCHHUIO apTyMEHTa;

HAXOJWTh 3HAYCHHWE apryMEHTa MO 3a/J[aHHOMY 3HAUCHUI0 (YHKIHMH B HECIIOKHBIX
CUTYyaIusx;

OTIPE/ETATh TMOJIOKEHHE TOYKM IO €€ KOOpAMHATaM, KOOpAWHATHl TOYKH 10 €€
MTOJIOKEHHUIO Ha KOOPJAMHATHOM TIJIOCKOCTH;

1o rpaduKy HaXOJUTh 00JIACTh ONpEAeNECHIs, MHOXKECTBO 3HAUCHUIA

MIPOBEPSTH, SIBISCTCS JIH JaHHBIN Tpaduk rpa@uKoM TUHEHHON (QYHKIHH

OTIPEICTATh TPUOMKECHHBIC 3HAYCHHS KOOPJIWHAT TOYKH IepeceueHus TpaduKkoB
(byHKIIHIA;

UMETh MPEACTABIEHUE O CTATHCTUYECKUX XapAKTEPUCTUKAX, BEPOSITHOCTH CITy4aitHOTO
COOBITHS, KOMOMHATOPHBIX 3a/1a4aXx;

pemars npocTeiire KOMOWHATOPHBIE 33Ja4d METOJIOM MPSMOTO U OPraHU30BAHHOTO
nepebopa;

MIPEACTABIISITH TAHHBIC B BHUJIC TA0JIHII, TUAarpaMMm, rpaduKoB;

YUTaTh WH(GOPMAILIUIO, TPEJICTABICHHYIO B BUJIE TaOJIHIIbI, THarpaMMBbl, Tpaduka;

Pemarp HecnoXHbIE CIOKETHBIE 3a/ladydl pa3HBIX TUIOB Ha Bce apUPMETHUECKHE
JICHCTBUS;

CTPOHUTH MOJIEb YCIOBUS 3a/1aud (B BHUJIE TaOJIUIIbI, CXEMBbI, pUCYHKA UM ypaBHEHUs), B
KOTOpOM JaHbl 3HAYEHUSI JBYX M3 TPEX B3aUMOCBSI3aHHBIX BEJIMYMH, C ILIETBIO TOUCKA
pelIeHus 3a1a4u;

OCYIIECTBIISTh CIOCOO MOMCKA PEIICHHUs 3a/1add, B KOTOPOM PAacCyXJICHHUE CTPOUTCS OT
yCJOBHS K TPEOOBAHHIO WIIH OT TPEOOBAHUS K YCIIOBHUIO;

COCTaBJIATH IJIAH PEUICHHUS 3a/1a4H;

BBIJICTISITH DTAIlbl PEIICHUS 331a4H;

MHTEPIPETUPOBATh BBIUMCIUTEIIbHBIC PE3YyJIbTaThl B 3a/laue, UCCIENIO0BATHh MOJYYEHHOE
pelieHue 3a1auu;

3HATh Pa3IUYUe CKOpOCTEeHd OOBEKTa B CTOSYEH BOJE, MPOTUB TEUCHHUS U MO TEUCHUIO
peku;

peliaTh 3aa4i Ha HaX0XK/IEHUE YaCTH YMCia U YKCIa 10 ero 4acTu;

pemaTth 3a/1a4u pa3HbIX THIOB (Ha padOTy, HA MOKYIKHU, HAa JBUKCHHE), CBA3BIBAIOIINX
TPH BEJIMIMHBI, BBIJCIIATH STH BEJIMIMHBI ¥ OTHOIICHUS MKy HUMU;

HAaXOJUTh MPOIEHT OT YHCIAa, YHUCIO IO MPOLEHTY OT HEero, HaXOAWUTh IMPOILIEHTHOE
CHIDKEHHUE WIIH MTPOIEHTHOE TTOBBIIIICHHE BEJTNIHHEI;

periaTh HECIIOKHBIC IOTUUECKHE 3a7]a9d METOJIOM PaCCy KICHHUM

B nosceonesnoi scuznu u npu uzyuenuu Opy2ux npeomemos:

OLIEHUBATh PE3yJIbTaThl BEIYUCICHHUH MTPU PELICHUN PAKTHUYECKUX 3a]1a4;

BBITIOJIHATH CPAaBHEHHE YHCEIl B PEATbHBIX CHTYallUsX;

COCTABIISITh YHCIIOBBIC BBIPQKCHUS TPH PEIICHWH TMPAKTHYECKHX 3aJad W 3a1ad u3
JAPYTUX y4eOHBIX MPEIMETOB.

COCTABIIATh M peIlaTh JIMHEHHbIE YpaBHEHHs TMPH PEIICHUH 3a/a4, BO3HUKAIOIIUX B
APYTHX YUEOHBIX MPEAMETaX.

MCIIOJIb30BaTh CBOMCTBA JIMHEHHON (DYHKIMH U ee TpaduK MpH peleHnH 3ai1ad 13
IPYTUX y4EOHBIX MPEIMETOB.

BBIJIBUTaTh TUIIOTE3BI O BO3MOKHBIX MPE/ICIBHBIX 3HAUEHHUSIX HCKOMBIX B 3a]a4e BEJTHYHH
(menatb NPUKUAKY ).

Oobyuarowuiica é 7 Knacce noayyum 603MOHCHOCHIb HAYYUMBCA:



e OmnepupoBaTh MOHATUSMHU CTETIEHU C HATYPaJbHBIM MOKA3aTElIeM, CTEIIEHH C IEJIBIM
OTpHILATEIbHBIM [TOKA3aTENEM;

®  BHINOJHATH MPEOOpPA30OBaHUS IIETBIX BBIPAKCHUI: IEHCTBUS C OJHOWICHAMH
(cmoxeHue, BBIUMTAHHWE, YMHOXKEHHUE), JIEHCTBHS C MHOTOWJICHAMHU (CJIOKEHHE, BBIYUTAHUE,
YMHO>KEHHE);

®  BBINOJHATH PA3I0KEHHE MHOTOYJICHOB Ha MHOMUTEIM OJHUM U3 CIOCOOOB:
BBIHECEHHE 32 CKOOKY, IPyIIIMPOBKA, UCTIOJIb30BaHNE (DOPMYJT COKPAILIECHHOTO YMHOXCHHUS;

®  BBIIENATH KBAJPAT CYMMBI M Pa3HOCTH OJHOYJICHOB;

e  OmepupoBaTh NMOHATHSAMH: YpaBHEHHE, KOPEHb YPABHEHHUS, PEIICHHE PaBHOCUIIbHbBIE
ypaBHEHHsI, 00J1aCTh ONpeeNICHHs YpaBHEHHS, CHCTEMbl ypaBHEHUH .

e  pemarh JUHEHHBIC YPAaBHEHUS
peliath ypaBHEHHUsI CIOCOOOM Pa3sIoKEeHHUs Ha MHOXKUTENN
peliaTh TMHEWHbIE YpaBHEHHsI € TapaMeTpaMu
pelaTh HEeCIIOKHBIE CUCTEMBI JIMHEHHBIX YPAaBHEHHUH C ITapaMeTpaMu
OnepupoBaTh MOHATUSAMHU: (QYHKIMOHAJIbHAs 3aBUCUMOCTb, (QYHKIHMS, Tpauk
¢byHKIMH, crocoObl 3a1aHus (YHKIMH, apryMEHT U 3HadeHHue (YHKLUHU, 00JacTh ONpeaesieHHs
¥ MHO>KECTBO 3HaYCHUH (YHKIINH,

®  COCTaBJIATH YpPaBHEHHS MPSAMON MO 3aJaHHBIM YCIIOBUSIM: MPOXOJAIICH uepe3 JBe
TOYKM C 3aJaHHBIMHA KOOpJIMHATAMH, MPOXOAAIICH dYepe3 MaHHYI TOYKY M HapaielbHOU
JTAHHOW MPSAMOW;

e Pemare npocThie U CIOXKHBIC 3a/1a4M PA3HBIX THIIOB, a TAK)KE 337aul MOBBIIICHHOM
TPYAHOCTH;

®  ICIOJIb30BAaTh pa3Hble KpaTKHE 3aliCH KaK MOJENTU TEKCTOB CIOKHBIX 3a/ad s
MOCTPOCHUS TOUCKOBOW CXEMBI U pEIICHUs 3a/1a4;

®  pasnuyaTh MOJENb TEKCTa W MOJETb PELIEHUsS 3aJauyd, KOHCTPYHMPOBaTh K OJHOM
MOJIEJIN PEIICHUS] HECTIOXKHOM 3a/1a4M pa3HbIe MOJEIH TEKCTa 3a/1auH;

®  3HATh M MPUMEHITH 00a crioco0a MoKcKa perieHus 3a1a4 (0T TpeOOBaHUS K YCIOBUIO
1 OT YCJIOBHS K TPEOOBAHHMIO);

®  BBIJIEJATH ATAIlBl PELICHUS 3a]au U COJIEpKaHUe Ka)10T0 JTara;

e yMeTh BBIOMpATh ONTHUMAJBHBIA METOJI pEIICHHS 3aJaud W OCO3HAaBaTh BHIOOD
METOJla, paccMaTpuBaTh pa3IMYHbIE METOJbl, HAXOOUTh pa3HbIe pEUICHHUs 3aJaud, €CIu
BO3MO’KHO;

®  UHTEPNPETHPOBATH BHIUMCIUTENBHBIE pPE3ylbTaThl B  3agade, MCCIEIOBATh
MOJIyYeHHOE pelleHHUE 3aJauu;

®  aHaJIU3UPOBATH BCEBO3MOXKHBIE CUTYallMH B3aUMHOT'O PacHOJIOKEHUS ABYX O0OBEKTOB
U U3MEHEHHE UX XapaKTEePUCTUK MPH COBMECTHOM JIBIXKEHUH (CKOPOCTH, BPEMs, PACCTOSHUE)
NpY pelIeHUH 3ajad Ha JIBUKEHHE TBYX OOBEKTOB KaK B OJHOM, TaK M B MPOTHUBOIIOJIOKHBIX
HaIpPaBIICHUSX;

®  yccleoBaTh BCEBO3MOXHBIE CUTYAIIMH MPHU PELICHUH 3a/1a4 Ha JIBM)KEHHUE I10 peKe,
paccMaTpuBaTh pa3HbIEe CUCTEMBI OTCUETA;

e  pemiath pa3HOOOpa3HbIE 337aUu «HA YaCTU»,

e pemarb U 000CHOBBIBATH CBOE PEILICHUE 33]1a4 (BBIACNIATh MATEMAaTHYECKYIO OCHOBY)
Ha HaXO0’KJIEHHE YaCTH YMCIIa U YKCIIa 10 €ro 4YacTH Ha OCHOBE KOHKPETHOTO CMBICIHIA JpooH;

®  BIIAJICTh OCHOBHBIMU METOJAMH PEIICHUS 3a/1a4 Ha CMECH, CIIJIaBbl, KOHIICHTPAIUY;

e pemarh 3aJa4d Ha MPOLIEHTHI, B TOM YHUCIIE, CIOKHBIC MPOLEHTH ¢ 00OCHOBAHUEM,
HCIIONTB3YS Pa3HBIC CIIOCOOBI;

Y4yenuk 8 ki1acca HayyuTes:

Inemenmet meopuu MHoOJIcecme u MamemamuyecKkoil 102uKu



OHepI/IpOBaTB Ha 0a30BOM YPOBHC IIOHATHUAMH: MHOKCCTBO, 3JICMCHT MHOXCCTBA,
MOAMHOXECTBO, NPUHAJICI)KHOCTD,

3agaBaTb MHOXECTBA MMEPCUYUCIICHHUEM UX 3JICMCHTOB,

HaXOoOauThb IMECPECCUCHUC, O6’[>€,I[I/IH6HI/IG, INOAMHO>XKCCTBO B HpOCTGﬁH.IHX CUTyalusx,;
MNPUBOAUTH NPUMEPBI U KOHTPIIPUMCPLI IJIA MMOATBCPKACHHUA CBOUX BBICKA3bIBaHUIA.

B nosceonesnoi scuznu u npu uzyueHuu Opy2ux npeomemos:

UCIIONIb30BaTh Tpaduueckoe MpeICTaBICHHE MHOMXECTB JUIS OINUCAHUS PEaTbHBIX
MIPOIIECCOB M SIBJICHUM, MPU PEIICHUH 3a7a4 JIPYTUX YUECOHBIX IPEIMETOB

OnepupoBath Ha 0a30BOM YpOBHE MOHATHUSMHU: HATypajdbHOE YHCIO, ILEJI0e YHCIIO,
OOBIKHOBEHHAS JPO0Ob, JAeCSITHYHAS APoOb, CMEMaHHas IpPo0b, pallMOHAIBHOE YHCIIO,
apudmeTnyeckuil KBaapaTHBIN KOPEHB;

HCIIOJIb30BaTh CBOMCTBA YHUCEI U MPABUJIA AEHCTBUM IIPU BBIIIOJIHEHUH BBIYUCICHUN;
BBITIOJIHATH OKPYTJIEHUE PALIMOHAIBHBIX YHCENI B COOTBETCTBUH C NIPABUJIAMH;

OIICHMBATh 3HAYEHUE KBAJIPATHOT'O KOPHS U3 MOJOKUTEIBHOIO IIEJI0T0 YUCIa;
pacno3HaBaTh pallMOHAIbHbBIE U HPPALIMOHAJIbHBIE YHUCIIA;

CpaBHMBATbH YHCIIA.

B noeceonesnoii scuznu u npu uzyueHuu Opyzux npeomemos:

OLICHUBATb PE3YJIbTATHI BEIYMCICHUN IIPU PEILICHUH NIPAKTHYECKUX 3a/1a4;

BBIIIOJIHATH CPABHEHHUE YHCEIl B PEAIbHBIX CUTYALMSIX;

COCTABJIATh YHCJIOBBIE BBIPAXKCHUA IIPU PEIICHWM I[PAKTHUYECKUX 3aJad U 3a1a4 H3
APYTUX y4eOHBIX MPEIMETOB.

Toscoecmeennvie npeodpazosanus

BbenonHATh HecnoXxHBIE MpeoOpa3oBaHMsl Ul BBIYMCICHUS 3HAYEHUH UHCIOBBIX
BBIPAKEHUM, COIEP/KAlIMX CTENEHU C HATYpPaJbHBIM II0KA3aTeeM, CTEIEHH C LIEJIbIM
OTpULIATEIbHBIM II0KA3aTEIEM;

BBITIOJHATh HECJIOXHBIE MpeoOpa3oBaHUs LEIBbIX BBIPAKEHUI: pacKpbIBaTh CKOOKH,
MIPUBOJIUTH MOJOOHBIE ClIaracMeble;

UCTIONB30BaTh (OPMYJBI COKPAIIEHHOTO YMHOXEHHs (KBaapaT CyMMBI, KBajapar
Pa3HOCTH, Pa3HOCTh KBAJIPATOB) JUIsl YIIPOIIEHUS BBIYMCICHUI 3HAUEHUH BbIpaXKEHUH;
BBITOJIHATH HECJIOXKHBIE MTPeoOpa3oBaHusl IPOOHO-TUHEHHBIX BBIPAKCHUN U BBIPAXKCHUN
C KBaJ[paTHBIMU KOPHSIMH.

Ypaenenuﬂ U HepaeseHncmea

OnepupoBarh Ha 0a30BOM YpOBHE TOHSATUSIMU: PABEHCTBO, YHCIOBOE PABEHCTBO,
ypaBHEHUE, KOpPEHb YpPaBHEHMs, PCIICHHE YpPaBHEHMs, 4YHUCIOBOE HEPAaBEHCTBO,
HEPaBEHCTBO, PEILICHUE HEPABEHCTBA;

MIPOBEPSITH CHPABENINBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

pelaTh CUCTEMbI HECJIOKHBIX JTMHEWHBIX YpaBHEHUN, HEPABEHCTB;

IIPOBEPSTH, SBJIAETCS JIM JAHHOE YHUCIIO PEIIEHUEM ypaBHEHUS (HEPaBEHCTBA);

peliaTh KBaJpaTHbIE ypaBHEHU 110 (opMyIie KOpHEW KBaIpaTHOTO YPaBHEHUS;
M300paxaTh PEIICHUs HEPABEHCTB U UX CUCTEM Ha YMCIOBOM MPSMOIl.

COCTaBJIATh U peLIaTh JIMHEHHBIE YPAaBHEHUs IPU PELIECHUM 3a7ad, BO3HUKAIOIIUX B
IpYTUX Y4eOHBIX MpeaMeTax.

Dynxyuu



® HaXOJIUTh 3HaYCHME (PYHKIIMHU IO 33JaHHOMY 3HAUEHHIO apTyMEHTa;

® HAaXOJUTh 3HAUEHHE AapryMEeHTa MO 33aJaHHOMY 3HAYCHUIO (YHKIMM B HECIOXHBIX
CUTyalusX;

® oOMpeneNnaTh IOJIOKEHHE TOYKM MO €€ KOOpAMHATaM, KOOpPAMHATBl TOYKH MO €€
MOJIOKEHHIO HA KOOPJUHATHOU IUIOCKOCTH;

e CTpOUTh IpaduKU ANEMEHTAPHbBIX (PYHKINH;

® IIPOBEPATh, ABJISETCA JU AaHHBIA rpaduk rpaguxkom 3amaHHON (YyHKIMH (JIMHEHHOH,
KBaJIpaTUYHOM, 00paTHON MPONOPIUOHAILHOCTH);

Texcmoewie 3a0auu

e pemarh HECIOXKHBIC CIOKETHBIC 3aaud pPa3HBIX THIIOB Ha BCe apUPMETHYCCKHE
JICUCTBUS;

® CTPOUTH MOJEIb YCJIOBUSA 3a7a4uu (B BUIE TaOIHIIBI, CXEMbI, PUCYHKA WM YPAaBHEHHUS ), B
KOTOpPOH JaHbl 3HAYEHUS JBYX M3 TPEX B3aMMOCBS3aHHBIX BEJIUYMH, C IIEJIBI0 MOUCKA
peLIeHHUs 3a/1a4u;

® OCYIIECTBJIATH CIIOCOO TOWMCKA PENICHHS 3a7add, B KOTOPOM PACCYKICHHE CTPOHUTCS OT
yCIIOBUS K TPeOOBAHUIO WK OT TPEOOBAHMS K YCIIOBHIO;

® COCTaBJIATH IUUIAH PELIEHUS 3a0a4H;

®  BBIJECJATH 3TANbI PELICHUS 3a]1a4U;

® UHTEpIPETUPOBATH BBIUYMCIUTEIbHBIE PE3yJIbTaThl B 3ajlaye, MCCIENOBAaTh MOJYYEHHOE
peLIeHHE 3a0a4u;

® 3HATh pa3U4He CKOPOCTeH OOBEKTa B CTOSYEH BOJE, MPOTHB TEUYCHHS M MO TECYCHHIO
peku;

e pemaTh 334K Ha HAXOKJICHUE YaCTH YUCIa M YUCIIa 10 €r0 YacTu;

e pemiarh 3a/a4M Pa3HBIX THIOB (Ha padOTy, Ha TIOKYIKH, HA JBUKCHHE), CBSI3BIBAFOIINX
TPU BEJIUYMHBI, BBIACIATH 3T BEIMYMHBI U OTHOILLICHUS MEXK]ly HUMHU.

Ydenuk 8 kj1acca NMoJy4uT BO3MOKHOCTH HAYYHThCS
Dnemenmol meopuu MHOHCECME U MAMEMAMUYECKOIL 10ZUKU

e OmnepupoBaTh TMOHATUSMU: MHOMXECTBO, XapaKTEPUCTUKH MHOXECTBA, HJIEMEHT
MHOECTBA, ITyCTOe, KOHEYHOE U OECKOHEYHOE MHOXKECTBO, TIOJIMHOXKECTBO;

¢ 1300pakaTh MHOXECTBA U OTHOIIEHHE MHOKECTB C TIOMOIIBIO KPYyroB Diinepa;

® ONpeneNiaTh MPUHAMICKHOCTh DJIEMEHTa MHOXECTBY, OOBEIUHEHUIO M TICPECEUCHUIO
MHOJKECTB;

® 33/1aBaTh MHOKECTBO C IMOMOIIBIO TIEPEYUCIICHHUS AIEMEHTOB, CIOBECHOTO OMUCAHUS;

B nosceonesnoi scuznu u npu uzyuenuu Opy2ux npeomemos:

¢ CTPOUTH LCIIOYKHU YMO33KHIOQCHHIZ Ha OCHOBC HUCIIOJIb30BAHUS ITPABUJI JIOTUKH,
¢ MHCIIOJBb30BAaThb MHOKCCTBA, OIICpallMid C MHOXCCTBAMHU, UX rpa(bnquKoe npeacTaBJICHUC
AJI1 OITUCAaHUA pCaJIbHBIX ITPOICCCOB U SIBIICHH.

Yucna

® ONEPUPOBATH MOHATHUSAMU: MHOXECTBO HATYypaJbHBIX UHUCENI, MHOXKECTBO IIEJIBIX YHCEN,
MHOKECTBO PALMOHAIBHBIX YHCEN, WPPAUMOHAIBbHOE YHUCJIO, KBAJPAaTHBIA KOPEHb,
MHOKECTBO JICCTBUTEJIBHBIX YHCEJ, T'€OMETPpUUECKas HHTEPHpeTalus HaTypajbHbIX,
LEJIBIX, PALIMOHAIBHBIX, IEHCTBUTEIbHBIX YHCEN;

® BBINIOJHATH BBIYMCIEHUS, B TOM YHCIE C HCIOJIb30BAHHEM MPHUEMOB PALMOHAIBHBIX
BBIYHCIICHHI;



®  BBIIIOJHATH OKPYIJICHUC PAIMOHAJIBHBIX YUCECI C SaHaHHOﬁ TOYHOCTEBIO,
¢ TMPCACTABJIATH pallMOHAIBHOC YHUCJIO B BUAC JECATUYHOMN IlpO6I/I

B nosceonesnoi scuznu u npu uzyueHuu Opy2ux npeomemos:

® [PUMEHSTDH MpaBUa MPUOIMKEHHBIX BBIUMCICHUH MPU PELICHUU MPAKTUYECKHUX 3a1a4 U
pELIECHUH 3ajiay APYTUX Y4eOHBIX IPEIMETOB;

® BBIIOJHATH CPABHEHUE PE3YJIbTATOB BBIUYMCIICHUHN MPU PELICHUM MPAKTUYECKHUX 3aad, B
TOM YHUCJI€ NPUOIMKEHHBIX BHIYUCICHHH;

® COCTaBJIATH M OLICHMBATHh YMCIIOBBIC BBIPAXKCHHS IIPHU PEIICHUH NPAKTUYECKUX 3a7ad U
3a7a4 U3 IPYTUX Y4eOHBIX NPEIMETOB;

® 3aIMCHIBATh U OKPYIJIATH YUCIIOBBIE 3HAYEHHs PEAJbHBIX BEJIMYUH C HCIOJIB30BAaHUEM
pa3HBbIX CUCTEM U3MEPEHUS.

Toorcoecmeennvie npeodpazoeanus

® ONepUPOBATH TMOHATUSMHU CTENEHH C HATypalbHBIM TOKa3aTelleM, CTEHEHH C IENbIM
OTPHIATEIBLHBIM ITOKA3aTEIIeM;

®  BBINOJHATH MPeoOpa30BaHMs LEIbIX BHIPAKECHUMN: JCUCTBUS C OAHOWICHAMH (CIOKEHHE,
BBIYMTAHUE, YMHOXXEHHUE), JICHCTBHSI C MHOTOWICHAaMH (CJIOXCHHE, BBIYUTAHUE,
YMHOXXCHHE);

®  BBINIOJHATH MpeoOpa3zoBaHus IPOOHO-PAIMOHANBHBIX BBIPAXKEHHI: COKpaIlleHue Ipooeii,
MpUBEJICHNE ANreOpandecKux apo0er K 001eMy 3HaMEHATEeN0, CI0KEHNEe, YMHOKEHHUE,
neneHue anredbpandeckux Apodeid, BO3BEACHHE alredpanyeckoi Ipodu B HATYpaIbHYIO U
IS0 OTPUIATEIILHYIO CTCIICHb,

e  BBINOJHATH PE0OPa30BaHUS BBIPAKCHHIMA, COJICPIKAIINX KBaJIpaTHbIC KOPHU;

® BBIJCIATH KBaJpaT CyMMbl WM PA3HOCTH JBYWICHA B BBIPAXKECHHSIX, COACPKAIIUX
KBaJIpaTHBIC KOPHU;

e  BBINIOJHATH IPEe0Opa30BaHUS BBIPAKCHHM, COJICPIKAIIIMX MOJTYJIb

B nosceonesnoi scuznu u npu usyuenuu opy2ux npeomemos:

® BBINOJNHATH NMPeoOpa3oBaHus aNreOpandecKuX BHIPAKEHUH TPHU PEIICHUH 3a/1ad APYTHX
Y4eOHBIX TPEMETOB.

Ypaeuenu}l U HepaeseHncmea

e ONepuUpoBaTh MOHATHSAMHU: YypaBHEHUE, HEPABEHCTBO, KOPEHb YpPABHEHUS, pEILICHHE
HEpaBEHCTB U ypaBHEHUH, PaBHOCHIIbHBIE YPAaBHEHMs, 00JaCTh ONpeesIeHHs ypaBHEHUs
(HepaBEHCTBA, CUCTEMbl YPABHEHUI MM HEPABEHCTB);

e pelaTh JIMHEHHBIE YPaBHEHUS W YPABHECHMs, CBOAMMBIE K JIMHEHHBIM C IIOMOIIBIO
TOKIECTBEHHBIX MTPeoOpa3oBaHui;

e pemarb KBaJpaTHbIE YpaBHEHUS U YpPaBHEHMsI, CBOJAMMBIE K KBaJPATHBIM C IOMOILBIO
TOKIECTBEHHBIX MTPE0Opa30BaHuM;

e pemath APOOHO-JIMHEHHbIE YpaBHEHMUS,

n p—
e pelmars ypaBHEHUs BUpat =4 ;
e pelaTth JIMHEWHbIE YPAaBHEHUS U HEPABEHCTBA C TapaMeTpaMu;
® peulaTh HECJIOXKHbIE KBAApaTHbIE YPAaBHEHMS C TAPaAMETPOM;

B noeceonesnoit yscuznu u npu uzyueHuu Opy2ux npeomemos:



® COCTAaBJIAITb W pEIIaTh JIMHCHHBIE W KBaJpaTHbIC YPAaBHEHHUS, YPaBHEHHUS, K HHUM
CBOJSIIMECS, CUCTEMBI JIMHEHHBIX YPaBHEHUW, HEPABEHCTB IPU PEIICHUM 3aJa4 JPYTHUX
y4eOHBIX IPEMETOB;

® BBINOJHATH OLEHKY MPaBIONOA0OUsS pe3yJibTaToB, MOJYy4YaeMbIX MpPU pPELICHUU
JIMHENHBIX U KBAaJPAaTHBIX YPABHEHUI U CUCTEM JIMHENHBIX YPABHEHUI U HEPABEHCTB IIPU
peILIeHUH 3ajay APYTHX YUeOHBIX MPEIMETOB;

e BHIOMpAaTh COOTBETCTBYIOIIME YPaBHEHHWS, HEPABEHCTBA WM WX CHUCTEMBI IS
COCTaBJICHMSI MaTEMaTHYECKON MOJENH 3aJaHHOW PEAIbHOM CUTyalluu WJIN NPUKIATHON
3aJ1a4H;

Dyukyuu

® ONepUPOBATH MOHATUSIMU: (PYHKIMOHAIbHAS 3aBUCUMOCTh, QYHKIMS, rpaduK (yHKIUH,
CrocoObl 3aaHusl (YHKLUHU, apryMEHT M 3HaueHHe (YHKLUH, 00JIaCTh OINpeesIeHUs U
MHOYECTBO 3HaUCHHUN (DyHKIIUH;

e cTpouTh rpaduKu TMHEHHOU, KBaApaTUUHOM QPyHKIMHA, 0OpaTHON MPOMOPIIUOHATILHOCTH,

y=x y=Ux y=|.
e uccienoBath PyHKIHIO 10 €€ rpaduKy;

B noeceonesnoit scuznu u npu uzyyeHuu opy2ux npeomemos:

® JUIIOCTPUPOBATh C IIOMOIIBIO IpauKa pealbHYI0 3aBUCUMOCTb WM IPOLECC MO HX
XapaKTepUCTHUKaM;

Texcmoewie 3a0auu

e Pemarth mpocTble U CIOXKHBIE 33Jaud Pa3HBIX TUIIOB, a TAKXe 3a/aydl IOBBIIIEHHOU
TPYZHOCTH;

® CIIOJIB30BAaTh pa3Hble KpAaTKUE 3alUCH KaK MOJEINM TEKCTOB CIOXHBIX 3ajad Ul
MOCTPOEHHUS MOMCKOBOW CXEMBI U PEIIeHNUs 3a]1ay;

® pa3aMyaTh MOJEIb TEKCTa U MOJIENb PEUICHU 3a7a4i, KOHCTPYHPOBaTh K OAHON MOJEIH
peIIeHNs] HECJIOKHOM 3a7jaul pa3Hble MOJIEM TEKCTa 3aJauH;

e 3HaTh U NPUMEHATH 00a crocoba moucka penieHus 3aaad (OT TpeOOBaHUS K YCIOBUIO U
OT YCJIOBUS K TPEOOBAHMIO);

®  BBIJEIATH ATAIbI PEUICHUS 3a/1a4M U COJIEp KaHNE KaXKIO0ro ITara;

e yMeTh BBHIOMpaTh ONTHMAJBHBIM METOJ pEeIIeHUs 3aJaud M OCO3HaBaTh BHIOOP MeETOa,
paccMaTpuBaTh pPA3IMYHBIE METOJbl, HAXOAUTh pa3HbIE pELICHUs 3aJadyd, €Clu
BO3MOKHO;

® aHAJIM3UPOBATH 3aTPYJHEHMsI IPU PELICHUM 3a/1ay;

® UHTEPIPETUPOBATh BBIUMUCIUTEIbHBIE PE3YJIBTATHl B 3aJaue, UCCIEAOBATH IOJYYEHHOE
pelieHue 3a1auu;

® HCCIENOBaTh BCEBO3MOJKHBIE CHUTYallMM IIPU PEIICHHUU 3ajJad Ha JABMJKEHUE IO DPEKeE,
paccMaTpuBaTh pa3HblE CUCTEMBI OTCUETA;

e pemiath pa3HOOOpaA3HbIE 33/1aYU «HA YaCTH»,

e pemiath 1 00OCHOBBIBATh CBOE PELICHHE 337a4 (BBIIENATh MATEMAaTUYECKYI0 OCHOBY) Ha
HaXO0X/IEHNE YaCTH YMCIIa U YUCJIa [0 €ro YacTH Ha OCHOBE KOHKPETHOT'O CMbICIIA IpOo0OH;

® 0cO3HaBaTb U OOBACHATH WIACHTUYHOCTh 3a/a4 pPa3HbIX THUIIOB, CBS3BIBAIOLINX TPHU
BeIMYMHBI (Ha paboTy, Ha TMOKYNKH, HA JBH)KEHHUE).BBIACNATh ATH BEIUYUHBI U
OTHOILIIEHUS MEXAY HUMH, NPUMEHATh WX TNpU pEIICeHWH 3a]a4, KOHCTPYHPOBATH
COOCTBEHHBIE 33/1a4 YKa3aHHBIX TUIIOB;

® BJAJECTh OCHOBHBIMU METOJAMM PEIICHHUS 33]1a4 Ha CMECH, CIIJIaBbl, KOHIICHTPALUY;



e pemarh 3aJayd Ha TPOICHTHI, B TOM YHCIIE, CIOKHBIC MPOIEHTHI C OOOCHOBaHHUEM,
HCIIOJNIBb3YS Pa3HbIE CIIOCOOBL;

® pfuaTh 3aJa4u 110 KOM6I/IHaTOpI/IKC U TCOpUHN BepOHTHOCTeﬁ Ha OCHOBC HCIIOJIB30BAHUS
M3YYEHHBIX METOJIOB M 0OOCHOBBIBAThH PEIICHUE;

B nosceonesnoi scuznu u npu uzyueHuu Opy2ux npeomemos:

® BBIICIATH IIPU PEIICHUM 337a4 XapaKTepUCTUKHU PACCMATPUBACMOU B 3aJaye CUTyallUH,
OTJIMYHBIE OT peaJbHbIX (T€, OT KOTOPHIX aOCTParupoBalIMCh), KOHCTPYUPOBAaTh HOBBIE
CUTyallUM C YY€TOM OTUX XapaKTEPUCTHK, B YaCTHOCTH, IIPU pEUICHUM 3aJad Ha
KOHLEHTPAlH, YYUTHIBAaTh INIOTHOCTH BEILECTBA;

e pemarbs U KOHCTPYMpOBAaTh 3aJaud Ha OCHOBE PACCMOTPEHMsI PEAJNBHBIX CUTYyallUi, B
KOTOPBIX HE TpeOyeTCsl TOUHbIN BBIUMCIUTEIbHBIN PE3YJIbTaT;

e pelarth 3aJa4y Ha JABM)KECHUE I10 PEKE, pacCCMaTpUBasl pa3Hble CUCTEMBI OTCYETA.

Cmamucmuka u meopus 6epoasmuocment

e OnepupoBaTh MOHATHSAMHU: CTOJOYATBIE W KPYTOBBIC JUMArpaMMBbl, TAaOJWIBI JTAHHBIX,
cpeaHee apudMeTHveckoe, MeanaHa, HauOoJbIlee U HaMMEHbIee 3HAYCHHUsS BHIOOPKH,
pa3max BBIOOPKH;

e Brnanerb OCHOBHBIMH HaBBIKAMH W YMEHHUSIMH HCIOJBb30BAHUS KOMIIBIOTEPHBIX
YCTPOKCTB.

e uckaTh W oOpabarpiBaTh HMH(pOpManuio ¢ momornisio UKT;

e u3BJEKaTh HHPOPMALMIO, IPEACTABICHHYIO B TaOIMIIaX, HA UarpaMMax, rpapukax;

e co3znaBaTh U 00pabaThIBaTh TAOIUIIBI C pe3yIbTaTaMi U3MEPEHUHN, CTPOUTH TUarpaMMbl U
rpadMKu Ha OCHOBE JTAHHBIX Ha KOMITBIOTEPE;

® ONEpPHUPOBATH MOHATHAMHU: (haKTOpHAI YNCIIA, IEPECTAHOBKH U COYETAHUS,

® TIPUMEHSTDH MIPABUIIO MPOU3BEICHUS MPH PEIICHINH KOMOWHATOPHBIX 33/1a4;

® IIpeACTaBIATh HHPOPMAIIHIO C IOMOIIBIO KPYyroB Diliepa;

e pemiath 3aJ1a4d Ha BBIYMCIICHUE BEPOSTHOCTH C IOJICYCTOM KOJIUYECTBA BAPUAHTOB C
MIOMOIIBI0 KOMOMHATOPUKH.

Yuenuk 9 Kaacca HAYYMUTCH:
® CpaBHHUBATH U YIIOPAAOYUBATH pallMOHAJIBHBIC YUCJIA;
®  BBIIOJJHATh BBIYHCIICHHA C pallHOHAJIbHBIMU YUCJIaMH, COY€Tass YCTHBIC U IMMCbMCHHBIC
IMPUCMBL BBI‘-II/ICJICHI/If/’I, MPUMCHCHHUC KAJIBKYJIATOPA,
® HCIIOJIB30BaTh IIOHATHA W YMCHHA, CBA3AHHBIC C MIPONOPHHUOHAIBHOCTBIO BCJIWYHH,
IMPOLCHTAMHU B XOAC PCIICHHUA MATCMATHYCCKUX 3a/lad U 3a4a4 U3 CMCIKHbBIX NMIPECAMCETOB,
BBITIOJIHATE HCCJIOKHBIC ITPAKTUYCCKUC PACUCTBL
® [IPUMCHATH IIOHATUA, CBA3AHHBIC C NCIIMMOCTBIO HATYPAJIIbHBIX YHUCEII
eilicmeumenwvhuie uucna

¢ MHCIIOJb30BaTh HAYAJIIBHBIC ITPCACTABIICHUA O MHOKCCTBC l[GfICTBPITGJIBHBIX YHUCCII,
® BJIAACTH MMOHATHUEM KBAaAPATHOI'O KOPHS, IPUMCHATDH €TI0 B BEIYUCIICHUAX
Hzmepenus, npubnusicenus , OueHKu

® UCNONb30BaTh B XOJIE€ PELICHUS 3aJay 3JIEeMEHTApHbIE IPEJCTABICHUS, CBA3aHHBIE C
PpUOIMKEHHBIMY 3HAUEHUSIMU BEIMYUH.

® ONepuUpoBaTh MOHATUSAMHU "TOXAECTBO", "TOXKIECTBEHHOE IpeoOpa3oBaHue", pemarhb
3ajlauu, cojepkaiue OyKBeHHbIE JaHHbIE, paboTaTh ¢ (opMyIaMH;

® ONEpUPOBATH MOHATUIMHU "KBaJpaTHBIN KOPEHB'", IPUMEHSTH €0 B BHIYUCICHUSIX;



BBIMOJIHATh ~ NpeoOpa3oBaHUE BBIPAXKEHUH, COAEpXKAIIMX CTENEHH C  LEJNbIMU
IIOKAa3aTeNIsIMU U KBaJIpaTHbIE KOPHU;

BBITIOJHATH TOXAECTBEHHBIE NpeoOpa3oBaHMs pPAllMOHAJIbHBIX BBIPAXKEHHH Ha OCHOBE
NpaBUJI JEHCTBUI HAaJl MHOTOWICHAMH U alreOpanyeckKuMHu Jpo0smu;

BBIIIOJIHATH PA3JI0KEHUE MHOTOWICHOB HA MHOXKUTEIIH;

MPUMEHATh MPeoOpa3oBaHUsA BBIPAKEHUH U pEIIEeHUS pa3IW4yHbIX 337a4 U3
MAaTE€MaTHUKH, CMEXKHBIX IIPEIMETOB, U3 peaIbHOMU IPAKTUKHU.

Ypasnenua

pelaTs OCHOBHBIE BUABI PAllMOHAJIBHBIX YPABHEHHWH C OJHOM INEPEMEHHOM, CHUCTEMBI
JBYX YPaBHEHUU C JBYyMs IEPEMEHHBIMU;

MPUMEHATh AHAIUTUYECKUN M TpaduyecKuil S3bIKM [ HMHTEpHpeTalu TOHATHH,
CBSA3aHHBIX C ITOHATUEM YPAaBHEHMS, JJIs PEIICHNS YPABHEHUM U CUCTEM YPaBHEHUN;
[IOHUMAaTh YpPaBHEHHE KaK BAKHEMIIYI0 MATEMATHYECKYHO MOJENIb U1 ONUCAaHUSA U
U3yYeHHMs] Ppa3HOOOpa3HBIX pealIbHBIX CHUTyallud, pelarh TEKCTOBbIE — 3aJlauu
anredpanvyeckuM METO/I0M;

IIPOBOJIUTH MPOCTEHIINE UCCIEAOBAHUS YPABHEHNUI W CUCTEM YPaBHEHHUM, B TOM YHUCIIE C
IpUMEHEHHEM TpadUuecKuX MpesICTaBIeH ( ycTaHABIMBATh, UMEET JIU YPaBHEHUE WU
CUCTEMa ypaBHEHUH pElIeHUs], €CJIM UMEET, TO CKOJIBKO U TIp.)

Yucnogvle muolicecmea

[IOHMMATh TEPMUHOJOTUI0O M CUMBOJIMKY, CBSI3aHHBIE C OTHOILEHHWEM HEPaBEHCTBA,
CBOWCTBA YUCIIOBBIX HEPABEHCTB;

pelars JIMHEHHbIE HEPAaBEHCTBA C OJHOM IEPEMEHHONM M HUX CHCTEMBI; pellaTh
KBaJIpaTHbIE HEPABEHCTBA C OMOPOI Ha rpaduueckre npeCTaBICHUS;

Yucnoeste pynkyuu

MOHUMATh W  UCHOJb30BaTh  (YHKIMOHATHHBIC  TOHSITHSA, S3BIK  (TCPMHHBI,
CUMBOJIMYECKHE 0003HAYCHHS ),

CTpOUTH TpadUKU PIEMEHTAPHBIX (YHKIIHH, HCCIEI0BATh CBOMCTBA YUCIOBBIX (DYHKIIHIA
Ha OCHOBE M3yUYCHUS TIOBEJICHUS MX TpaUKOB;

MOHUMATh (YHKIUIO KaK BaXHEHIIYI0O MATEMAaTHYECKyH0 MOJENb JUIS OIMUCAHHS
MIPOIIECCOB W SIBIICHUH OKPYKAIOIIETO MHpPA, MPUMEHATh (PYHKITMOHATBHBINA S3BIK IS
OINMMCAHUA U UCCIICAOBAHUS 3aBUCHMOCTEH MKy (DU3HMUCCKUMHU BETUYMHAMHU.

Apupmemuueckue u zeomempuueckue npozpeccuu

IIOHUMAaTh MW HCIIOJIB30BATh S3BIK HOCHeHOBaTeHBHOCTeﬁ (TepMI/IHBI, CUMBOJIMYECKUEC
0003HAYCHNUS);

NPUMEHSTH (OPMYJIbI, CBSI3aHHBIE C ApUPMETHIECKON U T€OMETPUUYECKON MPOrPECCUsiMU
 anmapar, chOpMUPOBAHHBIN TIPH M3YYECHHUU JAPYTHX Pa3AeioB Kypca K PEHICHHUIO 3a/1a4,
B TOM HHUCJIC C KOHTCKCTOM U3 peaJIBHOI;'I KU3HU.

Onucamenvnas cmamucmuxa

UCIIONB30BaTh MPOCTEHIINE CHOCOOBI TMPEACTAaBICHUS M aHalu3a CTaTUCTUYECKUX
JTAHHBIX.

Cnyuaiinble coovimus u 6eposmmuochb

HaXOOUTb OTHOCUTCIIbHYIO YaCTOTY U BEPOATHOCTDH CJIy‘IElfIHOFO COOBITHSI.

Komounamopuka

peuiaTtb KOMGI/IHaTOpHBIC 3aJa4d Ha HaXOXACHUEC Yuciia 00BEKTOB HIIH KOM6I/IHaI_II/II7L

dnemenmobl HPUKIAOHOU MAMEMAMUKYU

HCIIOJIB30BATh B XOAC PCHICHHA 3aJa4d I3JICMCHTAPHBLIC IIPCACTABJICHUSA, CBA3AHHBIC C
HpI/I6JH/DKéHHI)IMI/I 3HA4YCHUSAMHU BCIINYNH.

nnemenmvl RPUKTIAOHOU MAMEMAMUKY

HCIIOJIB30BATh B XOAC PCHICHUA 3aJad 3JICMCHTAPHBLIC HNPCACTABJICHUA, CBA3AHHBIC C
HpI/I6J'II/I>KéHHI)IMI/I 3HAa4YCHHUAMU BCIIMYHH.



Ydenuk 9 kiacca nMoJy4uT BO3MOKHOCTb:

eilicmeumenwvnuie uucna

® Da3BUTh NPEACTABICHHE O YHUCIE M YHUCIOBBIX CHCTEMAax OT HATypajbHBIX [0
JIEUCTBUTEIBbHBIX YUCEN; O POJIU BBIYUCICHUN B YEJIOBEYECKOM MPAKTUKE;
® Dpa3BUTh W YriayOWTh B3HAHWS O JCCATUYHOW 3alKMCH JICHCTBUTEIBHBIX YHCET
(TepuoguvecKe U HeMepUoAnIECKre Apoou).
H3mepenua, npubnusicenus , oueHKu

® IIOHATh, YTO YUCIIOBBIE JJAHHBIE, KOTOPBIE UCTIONB3YIOTCS I XapaKTEPUCTUKH OOBEKTOB
OKPY’KaIOIIEero MHUpPA, SBJISIOTCS MPEUMYIIECTBEHHO NPUOIMKEHHBIMHU, YTO MO 3aIUCH
NPUOJIMKEHHBIX 3HAYEHUH, COJEpXKAIIMXCS B MHPOPMALMOHHBIX HMCTOYHHUKAX, MOXHO
CYIHTB O MOTPEUIHOCTH MPUOIMKEHUS;
® TIOHATH, YTO TOTPEIIHOCTh pe3yJbTaTa BBIYHMCICHUS OJDKHA OBITH COM3MEpUMa C
MOTPEIIHOCTBIO UCXO/AHBIX J1aHHBIX.
Ancebpauueckue gvlpaxcenus
® BBINOJHATH MHOTOIIArOBbIE NPE0Opa30BaHUs PALMOHAIBHBIX BBIPAXKEHUN, MPUMEHSA
MIMPOKUI HAOOp CIIOCOOOB U MPUEMOB;
® TIPUMEHATh TOXKIECTBEHHBIC NPEoOpa3oBaHUs [UIS DPEUICHUS 33Jad W3 Pa3IUIHBIX
paszenoB Kypca
Ypasnenus
® UCMOJb30BaTh LIMPOKHUH CIEKTP CHELMATIbHBIX IPUEMOB PEILICHHs YPAaBHEHUN U CUCTEM
YpaBHEHMI; YBEpEHHO NPUMEHATH amnapar ypaBHEHUH M HEPAaBEHCTB JUIsl PEIICHHS
pa3HOOOpa3HbIX 33Ja4 U3 MaTEMaTHKH, CMEXKHBIX IIPEIMETOB, PeAJIbHOM MPAKTUKU
Hepasencmea
® OCBOUTH pa3HOOOpa3HBIE MPUEMBI TOKA3aTEIbCTBA HEPABEHCTB;
® [IpPUMEHATHh Trpaduyeckue NPEeACTABICHUs Il HCCIEIOBaHHUS HEPaBEHCTB, CUCTEM
HEpPaBEHCTB, COJePKAIINX OyKBEHHBIE KOI()(DUIIUCHTHI.
® T[PUMEHSTH amnmapar HEpaBEHCTBAa Ui PEIICHUS pa3HOOOpa3HBIX MaTeMaTHYECKUX
3aJad4, 3a/1a4 U3 CMEXHBIX MPEJAMETOB U MPAKTUKU.
Yucnosvie muoxncecmea
e pa3BHUBATh IPEJCTABICHUE O MHOXECTBAX;
e pa3BUBaTh MPEJCTABICHHE O YHMCIE€ W YHCIOBBIX CHUCTEMax OT HaTypaJbHBIX [0
JEHCTBUTENHHBIX YMCEN; O POJIM BBIYHCICHUN B TIPAKTHKE;
e pa3BuBaThb M YIIyOMTh 3HAHUS O JECSATUYHOM 3amMCH JCHCTBUTENBHBIX YHCEI
(mepuoanYecKHe U HETIEPUOANYECKUE APOOH).
Yucnosvie muoxycecmea
e Co3JaBaTh TAOIUIIBI 3HAUECHUH (DYHKIMI B 3JIEKTPOHHBIX TaOIMIIaX;
® BBOJUTH MaTeMaTUYECKYIO (GOPMYIy U CTpOUTH rpaduku GyHKIUN 1O hopmyIie ¢
nomoibio UKT;
® [POBOJIUTH MCCIIEIOBAHUS, CB3aHHBIE C M3yUYE€HHEM CBOMCTB (D)YHKLUH, B TOM YHUCIE C
MCTIOJIb30BaHUEM KOMITBIOTEPA; HA OCHOBE TPa(pHUKOB N3yUYEeHHBIX (PYHKIMI CTOUTH OoJee
CJIO’KHBIE TpaUKH (KyCOYHO-3a/laHHbIE, C "BBIKOJOTHIMU" TOUKAMH H T. I1.);
® UCMOJB30BaTh (PYHKIIMOHAJIBHBIE NPEICTABICHUS W CBOHCTBAa (DYHKUMH IS pEIICHUS
MaTeMaTHYeCKUX 33]a4 U3 Pa3IMuHbIX pa3/esioB Kypca.
Apudmemuueckue u ceomempuyeckue npozpeccuu
e pemarh KOMOMHHPOBaHHBIE 33aJadd C TNPUMEHEHHEM (OPMYJ #-TO WiIeHAa U CYMMBI
NIIEPBBIX WIEHOB apu(pMETUIECKON U T€OMETPUUYECKON MPOTrpeccuii, MPUMEHss IIPH 3TOM
anmapar ypaBHEHUH ¥ HEPABEHCTB;




® T[OHMMATh aApPUPMETHYECKYI0O M TEOMETPHUYECKYI0 TMPOTPEeCcCHd Kak  (YyHKIHH
HATYpPaJILHOTO apryMEHTa; CBS3BIBATh apU(METUYECKYIO IPOTPECCHUI0 C JIMHCHHBIM
POCTOM, TEOMETPUUYECKYIO - C IKCIIOHEHIIUATBLHBIM POCTOM
Onucamenvnas cmamucmuxa
e TIpPUOOPECTH TEPBOHAYAIBHBIA OIBIT OpPTaHM3ally cOOpa JaHHBIX TPH TMPOBEACHUH
orpoca OOIIECTBEHHOTO MHEHHUS, OCYIIECTBISATh WX aHATU3, MPEJICTABISTh PE3yIbTAThI
ompoca B BHJIe TaOJIUIIbI, AuarpamMmebl ¢ moMorsio UKT;
® HAYYUThCA TPHUBOJUTH COJEP)KATEIbHBIC TPUMEPHI HCIIOIB30BAHMS JJISI OIHUCAHUS
JTAaHHBIX.
Onucamenvnas cmamucmuka
® PUOOPECTH OMBIT MPOBEACHUS CIYYalHBIX IKCIEPUMEHTOB, B TOM YHCIE C MOMOIIBIO
KOMITHIOTEPHOTO MOJICTTUPOBAHMS, HHTEPIIPETAIIUU UX PE3YyIbTATOB.
Komounamopuxa
® HAy4YUTHCS HEKOTOPHIM CHEIHAILHBIM MPUEMaM PEIICHUS] KOMOMHATOPHBIX 3a/1a4.
demenmobl RPUKIAOHOU MAMEeMAMUKU
® T[OHATH, YTO YHCIIOBBIC JAHHBIC, KOTOPBIC MCIIONB3YIOTCS I XapaKTePUCTUKUA 0OBEKTOB
OKPY’KAIOIIET0 MUPA, SIBISIOTCS MPEUMYIICCTBEHHO MPHUOTMKEHHBIMH, YTO IO 3aIllUCH
NpUOMIKEHHBIX 3HAYCHUH, COAEpKAIIUXCsl B MHGOPMAIMOHHBIX MCTOYHHKAX, MOYXHO
CYIUTh O TIOTPEITHOCTH MPUOIMKEHUS
® TIOHATh, YTO TIOTPEIIHOCTh PE3yJbTaTa BBIYMCICHHH JOJDKHA OBITH COM3MEpPHMa C
MOTPEITHOCTHIO UCXOJIHBIX JIAHHBIX.
e co3aaBaTh TaOIMIIBI 3HAYEHUH (PYHKUIUN B 3JIEKTPOHHBIX TaOIUIIAX

COAEPXAHUE YYEBHOI'O ITPEAMETA
7 KJ1acc

1. BbipaxkeHusi, TOK1eCTBA, YyDABHEHUS.

UucnoBble BBIpaXEHHUS M BBIpAKEHHUs ¢ TepeMeHHbIMH. [Ipocreiiime mnpeoOpa3zoBaHUs
BBIPAYKECHHI. YpaBHEHHE C OJJTHUM HEU3BECTHBIM U €r0 KOPEHb, JUHEUHOE ypaBHEHHE. Penenue
3a/1a4 MET0/1I0M ypaBHEeHUH. CTaTUCTUYECKHE XapaKTEPUCTUKH.

2. @yHKUUMH.

OyHknusa, obmacte  onpenencHus — GyHknur.  CrmocoObl  3amaHWs  (YHKIIHMA:
aHaMUTUYeCKuid, Tpaduueckuit, Tabmmunbii. [paduk ¢ynkumu. I[lpumepsl  QyHKUUH,
MOJTy4aeMbIX B MPOIECCE HCCIEIOBAHUS PAa3UYHBIX peallbHbIX MPOIECCOB M PEUICHHS 3ajad.
3navyenne QyHKUMU B Touke. DyHKuus y=kx+b, e€ cBoiictBa u rpaduk. OyHKIUI y=kx €&
cBolicTBa M Tpaduk. YriaoBoi kodpduimeHT mnpsMoi. Pacmonoxenue rpaduka TUHEHHOMN
(GYHKIMU B 3aBUCHMOCTH OT €€ yTI0BOT0 KO PHUIMEHTa U CBOOOTHOTO YJICHA.

3. CreneHb ¢ HATYPAJbHBIM MOKA3aTeJIEM.
Crenenp ¢ HaTypaJbHBIM IOKa3zaTeneM M e€ cBoiicTBa. [IpeoOpa3oBaHue BbIpakeHUH,
COJIEpKallMX CTENEHb C HaTypalbHbIM Ioka3arenaeMm. OnpHouneH. JleWCTBHA € OJHOYICHAMM
(YMHOYXEHHE, BO3BEJEHHE B CTENEHD). DYHKIUK y=X°, y=X", U X rpadQuKu.

4. MHOroO4/IeHbI.
Muorounen. CloxeHue, BBIYUTAHUE M YMHOXEHHUE MHOTO4JIeHOB. PaznoxxkeHue
MHOTOYICHA Ha MHOKHUTEIIH.



5. ®opmy.bl COKPAIIEHHOT0 YMHOKECHHS.
®opmynel  (axb)’  =a’t2ab+b’,(a-b)(a+b)=a’-b’ ,[(atb)(a’+ab+b?)].llpumenenne
GOopMyII COKPAIIEHHOTO YMHOKEHHS K PA3IIOKEHHUIO HA MHOKHTEIH.

6. CucreMbl JMHEHHBIX YPABHEHMIA.
VYpaBHeHue c AByMsi MepeMeHHbIMU. JIuHelHoe ypaBHEHUE C JABYMs NEPEMEHHBIMHU.
CucrteMa ypaBHEHHI ¢ AByMs NEpeMEHHbIMHU. PerieHue cucteM ABYX JMHEWHBIX YpaBHEHUM C
JBYyMsI IEpEMEHHBIMU. Penienue 3aa4 METOJJOM COCTaBJICHUS CUCTEM YPaBHEHUH.

®opma opranuzai 00pa3oBaTEIbLHOTO MpoLecca: KJIaCCHO-ypOUHasl.
OcHoBHbIMU (pOpMaMU U BUJIaMU KOHTPOJIS 3HAHUS, YMEHUI U HABBIKOB SIBJISIFOTCSL:

- TeKYIUI KOHTPOJIb B JOPME yCTHOTO, (POHTATHHOTO, KOHTPOIBHBIX paboT, IPOBEPOUHBIX
paboT, TecToB;

- UTOTOBBIA KOHTPOJIb - KOHMPOJIbHAA padoma.
7 KJIacc

TemaTn4yeckoe INIAHUPOBAHHE C YKa3saHUEM YaCoB ,0TBOAMMBIX HA H3YYCHUE Kaﬂ(HOﬁ
TEMbI

Ne HasBanue pasnena Ko:n-Bo yacoB Kon-Bo x/p

1. BrIpaxeHnus, TO)KIECTBa, ypaBHEHMUS. 22 2

CraTucTHYeCcKHue XapaKTCPUCTUKH.

2. OyHKIMH. 11 1
3. CreneHb ¢ HaTypaJbHBIM TOKA3aTEJIEM. 11 1
4. MHOro4seHsI. 17 2
5. @opMyIIbl COKPAILIEHHOTO YMHOXEHUSI. 18 2
6. Cucrembl TMHEWHBIX YPaBHEHUH. 15 1
7. Hrorosoe noropeHue. 8 1

Hroro: 102 4 10




COJAEP/KAHME YYEBHOI'O IIPEJIMETA

8 ki1acc

Panmonanbneie qpobu. PanmonanbHast 1poOb. OCHOBHOE CBOMCTBO JIpOOH, COKpaIleHUE
npo0eii. ToxaecTBEHHBIE TPEOOPa30BaHMS PAlMOHATIBHBIX BbIpakeHud. OyHKIMSA y = k/x U ee
rpaduk.

KBanpartueie kopuu. [lonarme o0 wuppanuvoHanbHBIX uyHchax. OOmme CBEACHHS O
NEHUCTBUTEIBHBIX uuciax. KBampaTHbiii kopeHb. [loHATHE O HAXOXACHUM MPHUOIMKEHHOTO
3HaYeHMs KBaJpaTHOro KopHs. CBolcTBa KBaJapaTHbIX KOopHel. [IpeoOpa3oBaHMs BbIpakeHUH,
COJIepKallliX KBaapaTHble KOpHU. DYHKIHsS y = Vx, ee CBOMCTBA U rpaduK.

KBagpatnele ypaBHeHus. KBaapatHoe ypaBHeHuwe. PDopmyna KOpPHEM KBaJIpaTHOTO
ypaBHeHUs1. PenieHne pannoHanbHbIX YpaBHEHHW. Penenue 3aaa4, NpuBOIAIIMX K KBAJAPATHBIM
YpaBHEHUSAM M NMPOCTEHIIINM PallUOHATBHBIM YPABHEHHSIM.

HepaBenctBa. YucnoBble HepaBeHCTBA W WX CBoicTBa. [louneHHOe cioXKeHue u
YMHOXCHHE YHCJIOBBIX HEpaBEeHCTB. llorpentHocTr W TOYHOCTH MNpUOMMKeHUs. JIMHEHbIC
HEPaBEHCTBA C OJHOW MEPEMEHHOMN U UX CHUCTEMBI.

Crenenp ¢ nenbiM mnokasareneMm. CTeneHb € LENbIM I0Ka3aTelIeM M €€ CBOWCTBA.
Crangaptabiid BUA uncia. [IpubnukeHHbIe BBIYUCICHUSI.

OnemenThl cratuctuku. COOp M TpyNNHUpPOBKAa CTATUCTUYECKUX HaHHbIX. HarmsgHoe
MPEJICTaBICHUE CTATUCTUYECKON HHPOPMAIIHIH.

O06o0maree NoBTOPEHHUE.

Mecto mpenmMera B 0a3McHOM VYeOHOM ILIaHe

Cornacno ®@enepanbHoMy 0a3MCHOMY yueOHOMY IJIaHy JJ1s1 00pa30BaTENbHBIX
opranuszaimii Poccuiickoit @enepanuu 11t 0043aTeIbHOTO U3YYEHUSI MATEMaTUKH Ha 3Tare
OCHOBHOTO 00111eT0 00pa3oBaHust 0TBOAUTCS HEe MeHee 102 yacoB U3 pacueTa 3 yaca B HEJIEIIO.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O MATEPHUAJIA

8 KJIACC
Ne HasBanmue pa3saena Kox-Bo yacos Kon-Bo x/p
1. [ToBTOpEHUE U parioHANbHBIE APOOU 25 2

2. KBagparueie kopHu 19 2




3. | KBagparHble ypaBHEHUS. 21 2

4. | HepaBencrna. 20 2

CreneHb ¢ 1eIbIM IToKa3aTeIeM. DIeMEHTEI
5. 11 1
CTATUCTUKHA

6. | [loBTOpeHue 6 1

COJAEP)KAHUE YYEBHOI'O IIPEIMETA

9 kiaacc

I'naBa 1. CeoiicrBa ¢pynkumii. KBagparuunas GpyHKuus

Oynknusa. CpoiictBa ¢yHkuuid. KBaapatHeiii TpexwieH. Pa3nokeHrne KBaJpaTHOTO TpexusieHa
Ha MHOkuTend. DyHkuus y = ax® + bx + ¢, e€ cpoiictBa u rpaduk. HepaBencrsa BTOpoii
CTEIEHH C OJIHOM nepeMeHHON. MeTto nHTepBanoB. YeTHas U HedeTHast pyHKuus. OyHKuus y =
x". OnpeneneHue KOpHs n-il crenenu. Beiunciaenue KopHeit n -ii cTeneHu.

Heab: pacmiputh CBEAECHUS O CBOMCTBaX (YHKIUH, O3HAKOMUTH OOyYaroImUXcs €O
CBOWCTBaMHM U TpauKOM KBaJpaTHUHOU (HYHKIIMH, CPOPMHUPOBATH YMEHHE PelIaTh HEPABEHCTBA
Buaa ax> + bx + ¢>0 ax*> + bx + c<0,rmea ¢ 0.Bsectu mouarue KOPHS N -U CTENIEHHU.

B nauane Tembl cucreMaTH3UpYIOTCA cBeleHUs 0 (QyHKIHsIX. [IOBTOPSIOTCS OCHOBHBIC
MOHATHUS: (PYHKLUS, apTyMEHT, 00JacTh omnpeneneHuss ¢yHKuuu, rpaduk. JaoTcs MOHATHA O
BO3PACTaHUU W yOBIBAHUM (PYHKIMH, IPOMEKYTKAX 3HAKOTIOCTOSHCTBA. T€M CaMbIM CO37aeTcs
0a3a 111 YCBOCHHUSI CBOMCTB KBaJPaTUYHOM M CTENEHHOHN (PYHKIHMI, a Takxke Ui JajdbHEUIIero
yrayOseHust pyHKIIMOHAIBHBIX MPEICTaBICHUH MTPH N3yUYeHUH Kypca alreOpbl 1 Hadasl aHaIIn3a.

[ToaroTOBUTENBFHBIM IIArOM K HM3YYECHHIO CBOWCTB KBAJAPATHUYHON (YHKLIUHU SBISETCS
TaK)K€ pacCMOTPEHHE BOMpOCAa O KBAJIPATHOM TPEXWIEHE M €ro KOPHSX, BBIJCJICHUU KBajpara
JBY4YIE€HA U3 KBAJAPAaTHOTO TPEXWIEHA, PAa3JIOKEHNN KBaIpaTHOTO TpEeX4JieHa Ha MHOXKUTEH.

N3ydyenne KBaapaTH4HOM (DYHKIMH HAYMHAETCS C PACCMOTPeHHs (QyHKIMH y=ax’, eé
CBOWCTB U O0COOEHHOCTEH rpaduka, a Takke IPYrUX YacTHBIX BUIOB KBAJAPATHYHON (PyHKITMH —
¢yskmuu  y=ax’+tn, y=a(x-m). DTH CBEIEHHMS MWCIONB3YIOTCA NPH H3Yy4EHHH CBOWCTB
KBaZpaTUuyHOM (yHKUMK oOmiero Bujaa. BaxHo, uyToOBl O0Oydaromuecs MOHSUIM, YTO Ipaduk
GyHKIMHU y = ax’ + bx + ¢ MOKeT OBITH OIyUYeH U3 rpaduka QyHKIMHU y = ax’ ¢ IOMOMIBIO BYX
napauielbHBIX  MepeHocoB. [lpuéMbl moctpoenuss rpadguka (QyHkmuum y = ax® + bx + ¢
0TpabaThIBAlOTCSI Ha KOHKPETHBIX npumepax. [Ipu aToM ocoboe BHHUMaHUE CledyeT YIEIUTb
(OopMHPOBAHUIO Y 00YYAIOIUXCs YMEHHs yKa3blBaTh KOOPAMHATH! BEPIIMHBI apaboIIbl, €€ 0Ch
CUMMETpUH, HallpaBJIeHUEe BeTBEH mapabobl.

[Ipy n3ydeHMM S5TOM TEMBl AAJIBHEHIIEEC DPA3BUTUE IOIY4acT yMEHHME HAXOIOUTh I10
rpaduKy NMPOMEXYTKH BO3pAaCTaHUsA M YObIBaHMS (PYHKLUH, a TaKKe MPOMEXKYTKH, B KOTOPBIX
(GYHKIUS COXpaHSET 3HaK.

®opMHpOBaHKE YMEHHUH peliaTh HEPABEHCTBA BUa ax” + bx + ¢>0 ax® + bx + ¢<0, rae a

¢ 0, ocymecTBisercss ¢ OHNOpPOH Ha CBeAeHUA O rpaduke KBaJApaTUYHOM (yHKIMU
(HampaBiieHHE BETBEH MmapaboIIbl ee paclolokKeHHe OTHOCUTENbHO ocH OX).




OOyuaromiyecss 3HAaKOMATCS ¢ METOJIOM MHTEPBAJIOB, C IMOMOIIBIO KOTOPOTO PelaroTcs
HECJIOKHBIE PALIMOHAJIbHBIE HEPABEHCTBA.

OOyuaromecss 3HaKOMSTCS CO CBOMCTBAMHU CTENEHHOW (DyHKIMM y=X" MpU YETHOM U
HEYETHOM HaTypaJIbHOM I0Ka3arese n.. BBoaurcs mnoHsTue KOpHs n-il creneHu. OOy4aromuecs

JOJKHBI TIOHUMATh CMBICH 3allCced BUAA V=27 , 2 . OHU mony4aroT NpeACTaBIEHUE O
HaXOXXJEHUM 3HAYeHUH KOpPHS C TIOMOLIbI  KaJbKyJIsATOpa, TIpHYeM  BbIpabOTKa
COOTBETCTBYIOLIMX YMEHHH He TpeOyercs.

I'maBa 2. YpaBHeHusi M HEPaBEHCTBA C OHOH NepeMeHHOM

[lenble ypaBHEHHA. YpaBHEHUE C JIByMs IEepeMEHHbIMU M ero rpaduk. Cucremsl
ypaBHEHUI BTOpPOH cTeneHu. PelieHne 3a/1a4 ¢ TOMOIIBI0 CUCTEM YPAaBHEHUN BTOPOM CTEIECHM.

Heab: cucremaru3upoBaTh W OOOOIIMTH CBEICHHUS O PEHICHUH IIEJbIX C OIHOU
nepeMeHHoi, BripaboTaTh yMeHue pemiath NMPOCTEHIINE CHUCTEMBI, COJEp)KAIllUe YpaBHEHHE
BTOPOU CTENEHU C IBYMsI IEPEMEHHBIMHU, U TEKCTOBBIE 3a/1a4M C MOMOUIBIO COCTABICHUS TAKUX
CUCTEM; BhIpaOOTaTh YMEHHE peliaTh MPOCTEHIINE CUCTEMBI, COAepXKalllue YpaBHEHHE BTOPOI
CTENEHU C AIBYMs IEPEMEHHBIMH, U TEKCTOBBIE 33/1a4H C IOMOUIbIO COCTABICHUS TAKHX CUCTEM.

B sTo0li TeMe 3aBeplaeTcs U3y4eHUE PallMOHAIBHBIX YPABHEHUN C OJHOU IIepeMeHHON. B
CBSI3M C OTUM IMPOBOJUTCS HEKOTOpoe 0000IIeHrne U yriyOjaeHHe CBeACHUH 00 ypaBHEHUSX.
BBogaTcs MOHATHA 1IeNOr0 pPAlMOHANBHOTO ypaBHEHHMS MU ero creneHd. OOyuarormmecs
3HAKOMSTCS C PEIICHUEM YpPaBHEHUH TPEThEHl CTENEHW M YETBEPTOW CTENEHH C IMOMOIIbIO
pPa3JIOKEHUSI HAa MHOXXUTEIM M BBEJICHHUS BCIIOMOTaTEJIbHOW IEpEeMEHHOU. Meton penieHus
ypaBHEHU TyTeM BBEJICHUS BCIIOMOTATEIbHBIX MEPEMEHHBIX OYIEeT IIUPOKO HCIOIB30BATHCS
JAbHEHIIeM TpU PEHICHUH TPUTOHOMETPUYECKHX, JIOTApUPMUYCCKUX U JPYTHX BHUIOB
YPaBHEHUH.

B nanHOI Teme 3aBepuiaeMcsi M3y4EHHE CHUCTEM ypaBHEHUH C JABYMsl. IEPEMEHHBIMHU.
OcCHOBHOE BHUMaHME yJEISAETCS CUCTEMaM, B KOTOPBIX OJJHO M3 ypaBHEHUH MEpPBOM CTENEHH, a
npyroe BTOpou. M3BecTHBIN 00ydarommmcs crnocod MoJICTAaHOBKM HAXOAWUT 3/1€Ch JalibHEnIee
IIPUMEHEHNE U II03BOJISIET CBOJAMUTH PELICHHE TaKUX CHCTEM K PELICHUIO KBaJpaTHOrO
YpaBHEHHUS.

O3HakoMJIEHHE 00yYaroIMXCs C IPUMEpaMH CUCTEM YPaBHEHUH C IByMs IEPEMEHHBIMH,
B KOTOpbIX 00a ypaBHEHUS BTOPOM CTENEHH, MAOKHO OCYIIECTBISATHCS C JIOCTATOYHOM
OCTOPO’KHOCTBIO ¥ OFPaHUYMBATHCS MPOCTEUITMMH MPUMEPAMHU.

[TpuBreyeHre M3BECTHBIX OOydYaromMMcA TpapUKOB TIO3BOJSET MNPUBECTH TMPUMEPHI
rpau4ecKoro pemieHus: cucteM ypaBHeHH. C TOMOIIBI0 TpauuecKuX MPeaCcTaBICHU MOKHO
HarJsHO TOKa3aTh OOYYaIOLIUMCS, YTO CHUCTEMbI JBYX YPaBHEHHMH C JBYMS NEPEMEHHBIMU
BTOPOI CTENIEHU MOTYT UMETh OJTHO, JBa, TPH, YETHIPE PEIICHUS WIN HE UMETh PEIICHUN.
Pa3paborannplii MaTeMaTHYeCKHI amnmapaT TMO3BOJIAET CYIIECTBEHHO PAaCHIMPUTH KIIACC
COJZIepKATENIbHBIX TEKCTOBBIX 3a/1a4, PEIIAEMbIX C IIOMOIIBI CUCTEM YpaBHEHUM.

I'maBa 3. YpaBHeHHsI M HEPABEHCTBA C IBYMS NepeMEeHHbIMHU

VYpaBHeHUE ¢ ABYMs [IEPEMEHHBIMU U ero rpaduk. CUcTeMbl ypaBHEHUH BTOPO
CTeneHu. Penenne 3a1a4 ¢ NOMOLIBIO CUCTEM ypaBHEHUH BTOpOil crenenu. HepaBeHcTsa ¢
JBYMSI IIEPEMEHHBIMHU U UX CUCTEMBI.

I[[enb» — BeIpabOTaTh YMEHHE pelIaTh NPOCTEUIINE CUCTEMBI, COAEPIKAINE YpaBHEHNE
BTOPOMU CTEIIEHHU C JBYMS IEPEMEHHBIMH, U TEKCTOBBIE 33Ja4X C IOMOILBI COCTABJICHMS TAKUX
CHCTEM.



B naHHOM Teme 3aBepIIaeTcs U3yYeHUe CUCTEM YPAaBHEHUH C IBYMs IIEPEMEHHBIMH.
OcCHOBHOE BHUMaHHE YAEIAETCS CUCTEMaM, B KOTOPBIX OJJHO U3 YPaBHEHUI NEPBOU CTENEHH, a
apyroe BTOpoid. MI3BeCcTHBIN ydamumcs crioco0 MoICTAaHOBKU HAXOAMT 3/1eCh AalbHElIIee
IIPUMEHEHNE U MTO3BOJISET CBOAUTH PEIIEHUE TAKUX CUCTEM K PELICHUIO KBAaIPaTHOTO
ypaBHEHUs. Y4Yaluuecs IOJDKHBI YMEThb pellaTh CUCTEMBI IBYX YPABHEHHU C JIBYMs
[IEPEMEHHBIMH, YKa3aHHbIE B cOiepaHuU. PemaTh TeKCTOBbIE 3a/1a4u ajre0pandyeckum
CIOCOOOM: IEPEXOIUTH OT CIIOBECHOW (hOPMYITHPOBKH YCIOBUS 3a/1a41 K alnreOpandeckon
MOJIEJIN ITyTEM COCTABJICHHS CUCTEMBI YPaBHEHUI; PEIIATh COCTABICHHYIO CHCTEMY YPaBHEHUM;
MHTEPIPETUPOBATH PE3yNbTAT. Pemare cucTeMbl HEPAaBEHCTB € ABYMs IIEPEMEHHBIMHU.

I'nasa 4. IIporpeccuu (15 yacoB)
Apudmernueckas U reomerpuueckasi rnporpeccuud. @opMyIbl n-ro 4jieHa U CyMMBbI MEPBBIX N
YJIEHOB Iporpeccuu. beckoHeuHo yObIBaroIasi reoMeTpUYecKas IpOrpeccus.

Heab: nate mnoHsATHS 00 apupMETHUECKOW M TeOMETPUYECKOW MpOrpeccusx Kak
YHCIIOBBIX MOCJIE0BATEILHOCTX 0COO0r0 BUA.

[Ipyn nM3ydeHMM TEMBI BBOAWTCS IOHATHE IOCIEAOBATEIBHOCTH, PA3bACHAETCS CMBICI
TEpPMUHA «N-} YJIeH MOCJIe0BaTEIbHOCTI, BHIPA0AThIBACTCS YMEHHUE UCIIOIb30BATh MHIEKCHOE
0003HaYeHHe. DTH CBEJICHUS HOCAT BCIIOMOTaTeNbHBIN XapaKTep U UCIOIb3YOTCA Ul U3y4YEeHUs
apu(pMeTUYeCKON 1 TeOMETPUUECKOI MPOrpeccuil.

Pabora ¢ ¢opmynamu n-ro wieHa M CyMMbI NEPBBIX N YICHOB HPOTpPecCUii, MOMHMO CBOETo
OCHOBHOI'O  HA3HAYEHHUs, IIO3BOJISIET HEOJAHOKPATHO BO3BpallaTbCsi K  BBIYUCIICHUSM,
TOKIECTBEHHBIM NPEOOpPa30BaHUSAM, PELICHUIO YpaBHEHUH, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcs XapaKTepUCTHYECKHE CBOMCTBA apHU(PMETHUECKON M reOMeTpUUecKoit

IIPOrPECCUH, UTO MO3BOJIIET PACIUUPUTH KPYT IIPEAIaracMblX 3a1a4.

I'naBa 5. Di1eMeHTbI KOMOMHATOPMKH M TEOPHH BePOSTHOCTEH

KomOunaroproe  mpaBuwino  ymMHOXeHus.  IlepecTaHOBKM,  pa3MelIeHHs,  COYETaHHS.
OTHOCHTENbHAS YaCTOTa ¥ BEPOSATHOCTH CIYYaiiHOTO COOBITHSI.

Heab: O03HaKOMHUTH OOY4YAIOUIMXCS C TOHATHAMU [EPECTAaHOBKH, pa3MEIICHus,
COYETaHUs] W COOTBETCTBYIOIIUMH (OpPMyJIaMu JUIsl IMMOJACYETAa MX YHCIA; BBECTH IOHITHS
OTHOCUTENIFHON YaCTOTHI U BEPOSITHOCTU CIIy4aifHOTO COOBITHSL.

W3ydeHue TeMbl HAUMHAETCS C PEIICHUs 3a7a4, B KOTOPBIX TPEOyeTCsl COCTABUTh TE€ WUIIU
MHbIE KOMOMHAIIMU JIEMEHTOB H. MTOJICYUTATh UX YUCIO. PazbsicHsAeTCs] KOMOMHATOPHOE MIPaBUIIO
YMHOKEHUS, KOTOpOE HCIONHITCA B JaJbHEWIIEM Mpu BbIBOJE (GopMyJ A Mojcyéra yucia
NIEPECTaHOBOK, pa3MeIleHui U coyeTaHuid. [Ipu M3ydeHHM AAHHOTO MarepHuaja HEoOXOIHUMO
0o0paTUTh BHMMaHUE OOYYalOIIMXCA Ha pasindyue MOHATUH «pPa3MEIIEHUE» U «COYEeTaHHEe»,
chOopMUPOBATH Y HUX YMEHHUE OIPENEATh, 0 KAKOM BUI€ KOMOMHALIMI UJET peyb B 3a/1aye.

B nanHoil Teme oOyuaromuecs 3HAKOMSATCS C HayaJbHbIMU CBEJCHUSMHU U3 TEOPUH
BEPOSTHOCTEH. BBOIATCS TMOHATHS «Cly4ailHOE COOBITHE», «OTHOCUTENIbHAs 4YacToTay,
«BEPOSATHOCTh CIy4alHOro coObITUs». PaccMaTpuBarOTCs CTAaTUCTUYECKMH M KIIACCHMUYECKUI
MOJIXO/Abl K OIpPECIIEHUIO BEPOSITHOCTU CiIyd4allHOro coObITHs. BakHO 0OpaTuTh BHUMaHUE
o0yyaromuxcs Ha TO, YTO KJIACCHMYECKOEe OIpeJieNieHHe BEPOSITHOCTU MOXKHO MPUMEHSTh TOJIBKO
K TAKUM MOJIEJISIM peaibHbIX COOBITUH, B KOTOPBIX BCE UCXO/bI SIBISIFOTCS PABHOBO3MOXKHBIMH.

6. IToBTOopenne(21 yacoB)

Hean: [ToBTopeHne, 0000IIEHUE 1 CUCTEMAaTH3AIMsI 3HAHUH, YMEHHUI W HABBIKOB 33 KypC
anreOpsl OCHOBHOM 00111€00pa30BaTEIHLHOM IIKOJIBI.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O MATEPUAJIA

9 KUIACC
3 gy B Hexemio, Bcero 102 u
Howmep Coneprxanue martepuana Komnuects
naparpad 0 4acoB
I'naBa 1. CBoiicTBa pynkumii. KBagparuunas pyHkuus 22
1 OYHKIIMY U UX CBOMCTBA. 5
2 KBanpaTHbIii Tpex4iieH. 4
3 Konrposbnas padora Ne 1 1
4 KBagpatuunas QyHKUIUS U ee Tpaduk. 8
5 Crenennas ynkuus. Kopens n-it crenexu. 3
6 KonTponbHas padota Ne 2 1
I'maBa II. YpaBHeHusi M1 HEPaBEHCTBA C OHO NePEMEHHOM. 14
7 YpaBHEHUA C OJJHON TTEPEMEHHOM.
8 HepaBeHnctBa ¢ 01HOM MEpeMEHHOM. 5
9 Konrponsnas padora Ne 3
I'nasa III. YpaBHeHUsI 1 HepaBEHCTBA € IByMS lepeMeHHbIMH. 17
10 VYpaBHEHH ¢ 1ByMs IEPEMEHHBIMU U UX CHCTEMBI. 10
11 HepaBenctBa ¢ 1ByMsl IepeMEHHBIMU U UX CUCTEMBI. 6
12 KontponsHas padora Ne 4 1
I'masa IV. ApudmMernyeckasi 1 reoMmeTpu4ecKasi IPpOrpeccuu. 15
13 Apudmernueckas nporpeccusi. 7
14 KonTposnbHast pabora Ne 5 1
15 ['eomeTpuyeckas nporpeccusi. 6
16 Kontponbnas pabota Ne 6 1
I'naBa V. DyieMeHTHI KOMOMHATOPUKHN U TEOPUH BEPOSITHOCTEI. 13
1 DneMeHTbl KOMOUHATOPUKH. 9
7 HavanbHble cBeIeHUS U3 TEOPUH BEPOSITHOCTEH. 3
1 Kontponbnas padora Ne 5
Hrorosoe noBropeHue 21
[ToBTOpEHME IO TEMaM Kypca 19
Hrorosast koHTposIbHAS paboTa 1
Hrorossil ypok 1

YYEBHO-METOAUYECKOE, MATEPUA/IbHO-TEXHUYECKOE U UHPOPMALIMOHHOE OBECMNEYEHUE
OBPA30BATE/IbHOW AEATE/IbHOCTU

IleuaTHbIEe MOCOOUA:




10.

1.

[Iporpammbl  0OmieoOpa3oBaTeNbHBIX  yupekaeHWd.  Anrebpa.  7kmaccel  /
1O.H.Maxkapsrue, H.I' Munatok; cocraButens T.A.BypmuctpoBa — M.: [IpocBemnienue,
2013;

AnreOpa: y4yeOHMK s 7  Kjgacca  00IMIeoOpa3oBaTENBHBIX — YUPEKACHUH  /
1O.H.Makapsiues, H.I'Munarok, K.M.Hemkos, C.b.CyBopoBa; noa peaaxiuei
C.A.TenskoBkoro — M.: [Ipocsemenue, 2010-2013;

Anre6pa. Tectol. 7kmaccsl / [1.A.AnteiHOB — M.: JIpoda, 2012 ;

Anrebpa. TecTsl 11t TpoMekyTouHOHM artectanuu. 7 kiaccel / O.D . JIsicenko — PocTos-
Ha-Jlony: Jleruown, 2013;

Junaktuyeckue marepuaisl mo anreope mius 7 knacca / JI.M.3BaBuu, JI.B.Ky3Heroga,
C.b.CyBopoBa — M.: IlpocBemenue, 2008;

AnrebOpa. 7ximacc: moypouyHble IUiaHbl 1o y4eOHuky FO.H.MakapeiueBa u np. /
JLA. Tanmmuna, T.JI.AdanaceeBa — Bonrorpan: Yuurens, 2010

Anrebpa, yueOHHMK mima 8 kiacca s o0meoOpa3oBaTeNbHBIX yupexaenuid / FO.H.
Makaperues, H.I'. Munmaiok, K.M.Hemkos, C.b. CyBoposa : [Ipocsemienue, 2015.
Anrebpa: >1MeMEHTBbl CTAaTUCTHKH U TEOpPUM BeposTHOCTeH. YdeOHoe mocobue ams
yuamuxes 7 — 9 kimaccoB oOmieoOpazoBarenbHbIX yupexaenuid / / KO.H. Makaperues,
H.I". Munarok: [Ipocsemienue, 2013.

JlunakTraeckue Matepuaisl mo anreope misa 8 kinacca / B.M. Koxos, FO.H. Maxkaperues,
H.I'. Munmiok: IIpocsemnienue 2013.

CoOopnuka pabouux nporpamm mo anredpe. 7 — 9 kiacce», - M.: IIpocsemenue, 2014.
Cocrasutens T.A. Bypmuctpona

1.Anre6pa-9:yuebnux/aBtop: FO.H. Makapseraes, H.I'. Munmtok, K.H. Hemkos, C.b.

CyBoposa,

12.13yuenue anredpsl B 7—9 kiaccax/ 0. H. Maxkapsrues, H.I'. Munmiok, C.b. CyBoposa..
— M.: Ilpocsemenue, 2008.

13.¥Ypokwu anre6psl B 9 knacce: kH. 11 yuutens / B.W. XKoxos, JI.b. KpaiineBa. — M.
[Ipoceemenne,2008.

14.Anrebpa: quaakt. matepuainsl ais 9 xiu. / JI. W. 3BaBuy, JI. B. Ky3unenosa, C. b CyBoposa.
— M.:IIpoceemenue, 2007—2008.

OobopynoBanue:

TexHu4eckue cpeAcTBa 00y4eHHUs:

KNnaccHas A0CKa € HAbOPOM MArHMTOB AAs KpenaeHua Tabauu,;

aHTMHMKOBAA AOCKa;

NepCcoHaNbHbIN KOMMbLOTEP;

MY/IbTUMEAUAHBIN NPOEKTOP;

[EMOHCTPALMOHHbIE U3MepUTE/IbHble WHCTPYMEHTbl W npucnocobneHnsa (pasmeyeHHble W
HepasmeYeHHble IMHEWNKN, LMPKYIU, TPAHCNOPTUPLI, HAOOPbI YrONbHUKOB);
OEMOHCTPaLMOHHbIE MOCOBUA ONA U3YyYeHUs TeOMETPUYECKUX BEeIMYUH (4/NMHbI, NepumeTpa,
naowaaum) n ap.;

[EMOHCTPaLMOHHbIe NOcobUA ANA U3y4eHUA reomeTpuUeckux GUryp: MoLe I reoMmeTpuyecKkux
buryp v Ten, pasBepPTKU reOMETPUYECKUX TEN;



®  [1eMOHCTPaLMOHHbIe TabauLbl.

HNuTepHeT- pecypcebi:

Caiir ®UNU

http://www.prosv.ru - caiit uzgarensctsa «IIpocsemmenue» (pyopuka «MaTemaTuka)

http:/www.mnemozina.ru - caT usgarenscrea MHemosuHa (pybpuka «MatemaTmka»)

http:/www.drofa.ru - caint usgarenscrsa [poda (pybprka «MatemaTtunka»)

http://www.profile-edu.ru - PekomeHAaUMM W aHanM3 pPe3ynbTaTOB 3KCMEPUMEHTA MO
npoduabHOM WKoNe. PazpaboTKM 3NEKTUBHBIX KypCcOB A5 NPOPUIbHON NOATOTOBKM YYaLLMXCA.
Mpumepbl y4ebHO-METOAMYECKMX KOMMAEKTOB ANA OpraHM3auum npoduibHOM NOoArOTOBKM
yyalLMxcA B paMKax BapMaTMBHOrO KOMMOHEHTa

http://www.center.fio.ru/som - meToguyeckne peKOMeEHZAUMN YUUTENto-NpPeaMeTHUKY
(npeactaBneHbl Bce WKOMbHblE NpeameTtbl). MaTepuanbl ANA CaMOCTOATE/NIbHOM pPa3paboTKu
nNpodUbHbLIX NPO6 N aKTUBM3ALMKM NpoLLecca 0by4yeHns B CTapLuel WKone.

http://www.edu.ru - LleHTpanbHbii 06pa3oBaTeNbHbIN NOPTan, COLAEPXHKMUT HOPMATMBHbIE
AOKYMeHTbl MUHUCTEepCTBA, CTaHAaPTbl, MTHOOPMALMIO O NPOBEAEHNE IKCNEPUMEHTA.

http://www.ed.gov.ru - Ha caiiTe npeacrasneHa HopmatuBHas 6asa: B XPOHONOTMYECKOM
nopazKe pacnonoXeHbl 3aKOHbI, YKa3bl, KOTOPblE KAacaloTcA Kak 06wux Bonpocos 06pa3oBaHUA
TaK M PasHbIX HaNpPaBAEHUN MOAEPHU3ALUN.

http://www.ege.edu.ru cepsep MHOOPMALMOHHOM MNOAAEPXKM EAMHOrO rocyaapCTBeHHOro
3K3ameHa.

http://www.internet-scool.ru - caiiT UHTepHeT — WKoAbl n3gatenbcrea MNpocseuieHne. YuebHblit naaH

paspabotaH Ha ocHoBe deaepanbHOro 6asucHoro ydyebHoro nnaHa Aans obuieobpasoBaTenbHbIX
yyupexaeHuin PO n npeactasnset obaactb 3HaHUN «MaTemaTuka». Ha caitte npeactasneHbl MHTepHeT-
YPOKM No anrebpe n Hayanam aHann3a M reoMeTpuUK, ¢ BKAKOYAIOT MOAFOTOBKY caaum EM3.

MnaHvpoBKa KabWHETa MaTeMaTMKM OCYLEeCTB/NeHa PaLMOHasbHO B COOTBETCTBMM C CaHWTapHO-
3aNUAEMMUONOTNYECKMMM NpaBuUaamm n Hopmamm (CanlNuH 2.4.2 178-02).

MyHununaiabHoe 0101keTHOe 001eo0pa3oBaTeIbHOE YUpesKIeHne
cpeaHss o0meodpasoBarebHas mkoaa Ne 3 r. FO:xxu UBanoBckoii 001acTn

Paccmotpeno Ha 3acenanun «CormnacoBaHo» «YTBEPKIICHO»
[IMO yuwureneit mpeamMeToB

Cexkperaps [1C Hupexkrop MBOYCOIII Ne 3
€CTCCTBCHHO - HAYYHOT'O
LHKIIA I'pummza I'. KOxu MBanoBcKo# 06macti

0O.B.

MBOYCOLL Ne3 r. FOxu JL.b. IlannueBa
WBaHoBcKoit obnactn IMporokona ot 30.08. 2016

Ne 1 ITpukas ot 30.08_2016_ Ne


http://www.internet-scool.ru/
http://www.ege.edu.ru/
http://www.ege.edu.ru/
http://www.profile-edu.ru/
http://www.ege.edu.ru/
http://www.ed.gov.ru/
http://www.profile.edu.ru/
http://www.center.fio.ru/som

/ Myxuna M.T"./ 15572

IIporoxomn ot 30.08. 2016 Ne 1

PABOYASA TIPOTPAMMA
IO YYEBHOMY HNPEIMETY
«AJITEBPA»
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
7-9 kaacc

(®r'OC)

Y4yutens -COCTaBUTEIIH:

Hoponuna H. 1O., yunrens MaremMaTuku NepBON KaTeropuu;
Myxuna M.I'., yautenb nHQOpMATUKA TIEPBOM KaTETOpUHU

Cpox peasuszauuu 3 roga
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