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PaGowas mporpamma mno ydyeOHOMY mpeamery «Maremartuka» (0a30BBIi YpOBEHB)
(mpenmeTHas obmacth «MaTemaTuka U MHPOpPMATHKa») (Hajee COOTBETCTBEHHO - IMPOrpaMma Io
MaTeMaTHKe, MAaTEeMaTHKa) BKJIIOYAET [OSCHUTENBbHYIO 3alMCKy, COJEpXKaHUE O0OydeHus,
IJIAaHUPYEMBbIE PE3YJIbTAaThl OCBOEHUS MPOrpaMMbl 10 MAaTEMaTHUKE.

[NHOACHUTEJIBHAA 3AIIMCKA

@enepanbHas pabodas mporpamMma IO MaTeMaTUKe [UId OOYYaloIIMXCS C 3alepiKKOH
ncuxuyeckoro paszpurtus (nanee - 3[11P) Ha ypoBHE 0cHOBHOro 00111€r0 00pa3oBaHus MOATOTOBIIEHA
Ha ocHOBe DenepaibHOTO TOCYIAPCTBEHHOTO 00pa30BaTENBHOTO CTAaHAAPTa OCHOBHOTO OOMIETO
o6pazoBanus ([Ipuka3z Munnpocsemienus Poccun ot 31.05.2021 r. Ne 287) (nanee - ®I'OC OO0),
denepanbHON aTanTHPOBAHHOW 00pa30BaTENIbHOM MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUS
U OOY4YaIOMIMXCsl C OTPAaHMYCHHBIMH BO3MOXKHOCTAMHU 3710poBbs (IIprka3 MwuHMIpocBenieHus
Poccun ot 24 Hos16ps 2022 1. Ne 1025), denepanbHoil paboyeil mporpaMMbl OCHOBHOTO OOIIETO
oOpa3zoBanus mo yueOHOMY mpeamery «Matemarnkay, denepanbHO MpOrpaMMbl BOCIIUTAHHUS, C
YUETOM pacIpelesieHHbBIX M0 KjaccaM IpPOBEpsIeMBIX TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS
denepanbHON aTanTHPOBAHHOW 00pa30BATENIbHOM MPOrpaMMbl OCHOBHOTO 00I1Iero oOpa3oBaHUS
TSt OOYYArOIIUXCS C 3aJIEPKKOM MICHXUIECKOTO pa3BUTHs. B pabodeil mporpaMMe y4TeHBI HIIEH U
nojoxxenus KoHmenum pa3BuTrs MareMaTuaeckoro oopasoanus B Poccuiickoit deneparum.

O0mas xapakrepucTuka yueOHoro npeamera «VMaremaTuka»

VYueOnplii mpeamer «MaremaTthka» BXOOUT B TPEAMETHYIO o00mactb «Maremaruka
nHpopmatukay. OH CIMOCOOCTBYET pAa3BUTHUIO BBIYHUCIUTEIBHOW KYJIBTYPHl W JIOTHYECKOTO
MBITIUICHHSI, (DOPMHUPOBAHHMIO YMEHUS TOJIb30BAaThCSl aNTOPUTMaMHU, a TaKKe IMPUOOPETCHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOJAMMBIX B TMOBCEIHEBHOM ku3HU oOyuarontuxcs ¢ 3[1P. YueOubrit
MpeAMET  pa3BUBaeT  MBIIUICHHE, MPOCTPAHCTBEHHOE  BOOOpaKeHHE, (PYHKIIMOHAIHHYIO
rPAMOTHOCTb, YMCHHS  BOCIPUHHUMATh M  KPUTHYECKH  aHAIM3UPOBATh  HMHGOPMAIIHIO,
MPEACTABICHHYIO B PA3IUYHBIX (hOpMaXx.

OOyueHnne mMaTeMaTHKe NacT BO3MOXKHOCTh pa3BuBaTh y oOydaromuxcs ¢ 3IIP Tounyro,
paloHaIbHyl0 ¥ MHGOPMATUBHYIO peub, YMEHHE OTOMpaTh Hambojee MOIXOMSIINE SI3bIKOBBIC,
CUMBOJIMYECKUE, Tpaduyueckue cpeacTtBa Jid BBIpAKEHHS CYKICHHM W HArisgHOTO MX
MPEACTaBICHUS.

Heo6xouMbIM KOMIIOHEHTOM OOIIeH KyJIbTYyphl B COBPEMEHHOM TOJKOBAHUU SBISETCS
o01ree 3HaKOMCTBO C METOJAMH ITO3HAHHS JEHCTBHUTEIBLHOCTH, MNMPEACTABICHHE O IPEAMETE U
METO/IaX MAaTeMAaTUKH, UX OTIUYUI OT METOJOB JIPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00
OCOOCHHOCTSIX NPHUMEHEHHUST MAaTeMAaTUKH JJsl PelIeHHUs HAYYHBIX U MPUKIAJHBIX 3a7ad. Takum
oOpa3om, MaTemMaTnueckoe oOpa3oBaHUE BHOCUT CBOM BKIJIaJ B ()OpMHUpOBaHUE OOIIEH KyIbTYphI
YeJIOBEKA.

N3ydyeHne MareMaTHKH TaKKe CIOCOOCTBYET JSCTETHMUYECKOMY BOCIHUTAHHIO YEIOBEKa,
MMOHMMAHMIO KPACOThl U U3SIIECTBA MATEMATUUECKUX PACCYKICHUM, BOCIPUITHIO T€OMETPUIECKUX
(dhopM, YCBOEHUIO UIECH CUMMETPHH.

[IporpamMma oTpaxkaer cojep:kaHue oOydeHus npeaMery «MareMaTHka» ¢ y4eTOM OCOOBIX
oOpa3oBaTenbHBIX TOTpeOHOCTEeW oOydaromuxcs ¢ 3IIP. OsnangeHune y4eOHBIM MPEIMETOM



«MatemaThKay MPeICTaBISET OMPEICICHHYIO CI0XHOCTh i ydanuxcs ¢ 3[1P. ¥ oOydaromuxcst ¢
3[1P namboyiee BBIpaKEHBI OTCTABAHHUS B PA3BUTHUU CIIOBECHO-JIOTHYECKUX (DOPM MBITILICHUS,
MO3TOMY aOCTPaKTHBIE W OTBJICYCHHBIC KAaTETOPUHM MM TPYAHOAOCTYIHBIL. B Toxke Bpems mpu
CHEIMAIbHOM OO0yYeHUH OOydJarommecs MOTYT BBIIONHATh 3aJaHus N0 amroputMmy. OHu
BOCIIPUMMYHUBHI K TOMOIIM, MOTYT BBHIMIOJHUTH MEPEHOC HA AHAJIOTHYHOE 3a/IaHHE YCBOEHHOTO
crioco0a pemenusi. CHIKEHUE Pa3BUTHUSL MBICIUTEIBHBIX OTICPAIlMi U 3aME/JICHHOE CTAHOBJICHHE
JIOTUYECKUX JEUCTBUN MPHUBOIAT K HEIOCTATOYHOW OCMBICIICHHOCTH COBEPIIAEMBIX YYEOHBIX
neictBuil. Y oOyuaroluxcs 3aTpyJHEHbl CUETHbBIE BBIYMCIIEHHS, IPOU3BOJAUMMBIE B yme. B
MMACbMEHHBIX BBIYMCICHUSX OHU MOTYT IPOITYCKATh OJUH U3 MPOMEKYTOUYHBIX maroB. [Ipu padote
C YHCIIOBBIMU BBIPAKEHUSMH, BBIYMUCICHHEM HX 3HAUYCHUS] MOTYT HE YIEPKUBATh MPaBUIIBHBIN
nopsiiok aevictBuid. Ilpu ynpouenun, npeodpasoBanuu BblpaxeHuil yuamuecst ¢ 3IIP He moryt
CaMOCTOSITEJIPHO MPUHATH PEIIEHUE O TIOCJIeI0BATEIFHOCTH BBITIOJIHEHUS AecTBU. KOHKpeTHOCTh
MBITIUICHUS OCJIOXKHSIET YCBOCHHUS HaBbIKA PEIICHUs] YPAaBHEHUH, HEPABEHCTB, CUCTEMbI YPaBHEHUH.
WM ManonocTynHo coBepliieHre 00paTUMbIX OTIepaIiil.

Huskuit  ypoBeHb pa3BUTHS JIOTHUECKUX OIEpamuii, HejocTaToyHas 000OIeHHOCTh
MBITIUICHUS] 3aTPYAHSIIOT U3ydeHUEe TeMbI «DyHKIIUI: npu
onpenenaeHur GYHKIIMOHATLHON 3aBUCUMOCTH, TIPH ONMMUCAHUH TPAPUISCKON CUTYAIIUH, UCTIOB3Ys
T€OMETPUUECKHM, anreOpandeckuid, (QYHKIMOHAIBHBIN sS3bIkH. Hepenko ydamuecs HE BHIAT
Pa3HUITBI MEKTy 00JIACTBIO OoTpeieleHUsT QYHKIIMU U 00JIaCThIO 3HAYCHUH.

Pemenne 3amad compspkeHO C TPYTHOCTSAMHU OQOPMIICHUS KPATKOW 3aluCH, MPOBEIACHHS
aHajM3a YCJIOBHS 3a/ladyd, BbIAeNeHUs cymecTtBeHHoro. OOyuatomuecs ¢ 3IIP 3arpynHsroTcs
cenaTh yMO3aKIIOYeHHE OT OOIIEro K YacCTHOMY, HEPEIKO BBIOMPAIOT HEpallMOHAIbHBIE CIIOCOOBI
peuieHus, THOrJa OTPaHUYMBAIOTCS MAHUITYJISIUSMU C YUACTIaMU.

[Ipn wm3ydyennn reomeTpudeckoro matepuana ooOydarommecss c¢ 3[IP cramkuBarorcs ¢
TPYIHOCTBIO JIeJaTh JIOTUYECKUE BBIBOJIBI, CTPOUTH NOCIIEAOBATENbHbIE paccyxAcHusA. Henpounbie
3HAHMSI OCHOBHBIX TEOPEM I'€OMETPHUU MPUBOAUT K OIIMOKAM B PEHICHHMH I'eOMETPUYECKHX 3ajad.
OOyuaromuecs MOTyT MOAMEHUTH (OPMYIy, HENPAaBWIBHO NMPUMEHUTH TeopeMy. K cepbe3sHbiM
omuOKaM B pEHIeHMH 3aJad [PUBOJAT HEAOCTATOYHO Pa3BUThle IMPOCTPAHCTBEHHBIE
npenactaBieHus. VM CIIOKHO BBINOJHUTH YEpPTEX K YCIOBHIO, B MUCBMEHHBIX pabOTax OHU HE
MOTYT NPUBECTH OOBSICHEHHUE K YEPTEKY.

TouHOCTH 3aLIOMUHAHUS U BOCHPOU3BEICHUSI yUeOHOTO MaTepuaia CHIKEHBI 10 MPUYUHE
c1aboCTH MHECTHYECKOM JesTeNbHOCTH, cykeHHus oObema mnamaru. OOyuatommmcs c¢ 3I1P
TpeOyeTcst OoJjbllle BpEeMEHU Ha 3aKpeIUIeHHe MaTepHalia, akTyaldu3allvs 3HAaHUM Mo omope mpu
BOCITPOM3BE/ICHUMU.

Juis mpeononeHus TpyAHOCTEH B M3ydeHMH y4yeOHOro mpenmera «MareMmaTukay
HeoOxonuMma ajanrtanus oObeMa M XapakTepa ydeOHOro Marepuana K MO3HaBaTEIbHBIM
Bo3MOxkHOCTM yyamuxcst ¢ 3[IP. Crnenyer ydeOHBI Marepwal MHPENOJAHOCUTH HEOOJBIINMHU
MOPLUHUSAMHU, YCIOXKHSS €ro MOCTENEHHO, W3bICKUBATh CHOCOOBI aJanTaluu TPYIHBIX 3aJaHUMH,
HEKOTOPBIE TEMBI IaBATh KaK O3HAKOMUTEIIbHBIE; UCKIIIOUATh OT/IEIbHbIE TPYAHBIE 10KA3aTEIbCTBA;
TEOPETUYECKUI MaTepuan peKOMEHAYETCsl M3ydaTh B MPOIECCE MPAKTUYECKON AESITEIBHOCTU IO
peuieHuto 3a1ad. OpraHu4ecKkoe eIMHCTBO MPAKTUYECKONW U YMCTBEHHOM JEATEIBHOCTH yYalIUXCs
Ha ypOKax MaTeMaTHKH CIOCOOCTBYIOT TPOYHOMY M CO3HATEIbHOMY YCBOEHHUIO Oa3MCHBIX
MaTeMaTUYECKUX 3HAHUN U YMEHUU.



]_Ie.]'ll/l U 3a1a91 U3YYCHUS yqeﬁﬂoro npeamera «MareMaTHKa»

[TpuopureTHBIMH IIENIAMU 00yUEHHSI MaTeMaTUKe B 5-9 Kiaccax sSBISIIOTCS:

B QopMupoBaHME  IEHTPAJIBHBIX  MATEMaTHYECKUX  TOHATHH  (YKCIIO,  BEIMYMHA,
reoMerpudeckas (Qurypa, TIepeMeHHas, BEPOSTHOCTh, (YHKIUSA), OOCCICUYNBAIONINX
MIPEEMCTBEHHOCTh W TIEPCIIEKTUBHOCTh MATEMaTHYECKOTO 00pa3oBaHUs OOYYarOUIUXCS C
3I1P;

B nojasenenue oOywatomuxcsi ¢ 3P Ha pocTymHOM jii HHX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMATUKHA M OKPYKAIOIIET0 MHUpA, MOHMMaHUE MAaTEMAaTUKU KaK YacTH
oO1Iel KyJabTyphl YeIIOBEUECTBA,

B pa3BUTHE WHTEIJIEKTYaJIbHBIX UM TBOPYECKUX cHocoOHocTell oOywarommxcs c¢  3IIP,
MO3HABATEIHHON AKTUBHOCTH, HCCIENOBATEIBCKUX YMEHUH, KPUTHYHOCTH MBIIUICHHS,
WHTepeca K U3YUYSCHHIO MaTEMATHKH;

B popmupoBaHue (QYHKIMOHAIFHOW MATEeMaTHYEeCKOW T'PaMOTHOCTH: YMEHHS PacIllO3HABaTh
MPOSIBJICHUST MAaTeMAaTHYECKUX TOHSATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B pealbHBIX
KU3HEHHBIX CHUTYaIlMsIX W TpPH HM3YyYCHWW JPYTHX YYEOHBIX IPEAMETOB, TPOSIBICHHS
3aBHCHMOCTEH M 3aKOHOMEPHOCTEH, (GOpMYyIHpPOBaTh UX Ha S3BIKE MATEMATHKH U CO3/1aBaTh
MaTeMaTH9YeCKHUEe MOJEIH, TIPUMEHSTh OCBOCHHBI MaTeMaTHYECKHIA ammmapar JIs pemeHHs
MPAaKTUKO-OPHUEHTUPOBAHHBIX 3a/la4, WHTEPIPETUPOBATh M OICHUBATh IOJyYCHHBIC
pe3yIbTaThI.

JlocTrkeHue 3THX 1eiell 00ecrieunBaeTcsl pelIeHHeM CIIeIYIOINX 3a1ay:

B dopmupoBath y oOyuarormuxcst ¢ 3[IP HaBbiku y4eOHO-ITO3HABATEIBHOM NEATEIHLHOCTH:
IUIAaHUPOBAaHUE PAOOTHI, TOUCK pPALMOHAIBHBIX MyTE€H €€ BBIMOJIHEHUS, OCYIIECTBIICHUS
CaMOKOHTPOJIS;

B crocoOCTBOBaTh MHTEIUIEKTYyaJIbHOMY Pa3BUTHIO, (POPMHUPOBATH KauecTBa, HEOOXOAUMBIE
YelOBEeKYy Ul TOJHOLIGHHOM KWU3HM B COBPEMEHHOM OOIIecTBe, CBOWCTBEHHBIE
MaTeMaTH4YeCKOW  JEATEIbHOCTU:  SICHOCTH M TOYHOCTH  MBICIH,  HHTYHIIHH,
MIPOCTPAHCTBEHHBIX MPEICTaBICHHI, CHOCOOHOCTH K MPEO0JI0JICHUIO TPYAHOCTEI;

B QopMuUpOBaTh KIIOYEBbIE KOMIIETEHIIMM Y4YallUXCSi B paMKaxX HpeaIMETHON o0iacTu
«MaremaTka 1 UH(pOpMaTHKay;

pa3BUBATh MOHATUHHOE MBIIICHUs oOyuaromuxcs ¢ 311P;

B OCYIISCTBISTh KOPPEKIMIO TO3HAaBaTENbHBIX TporeccoB oOywatonmxcs ¢  3IIP,
HEO0OXOIUMBIX JJIs OCBOCHHUS IPOTPAMMHOTO MaTepuasa no ydeoOHoMy MmpeaMery;

B [peaycMaTpUBaTh BO3MOXHOCTh KOMITEHCAIIMM 00pa30BaTeIbHBIX E(UIIUTOB B OCBOCHUU
MIPEIECTBYIOLIEr0 MPOrpaMMHOT0 Martepuana y odydatomuxcs ¢ 3I1P u HemocTaTkoB B Ux
MaTeMaTH4eCKOM Pa3BUTHH;

B copMUpPOBaTH YCTOWYUBBIM HHTEPEC yUAIIUXCS K IPEAMETY;

B BBISBIIATH U PAa3BUBATh MaTEMaTHUECKHUE U TBOPUYECKHE CIOCOOHOCTH. OCHOBHBIE TMHUU
coJiepXaHus Kypca MaTeMaTUKH B 5-9 kiaccax: «Hucna u

BBIYHCIICHUS», «Anredpa» («Anredpandeckue BBIPAXKEHHS», «YpPaBHEHUS U HEPaBEHCTBAY),
«Dyukiuny, «leomerpusi» («l'eomerpuyeckne Gurypsl U HUX cBoicTBa», «M3mepeHue
TeOMETPUUECKUX BEIMUYUH»), «BeposTHOCTb U cTaTHCTHKa». JlaHHbIE IJIMHUU Pa3BUBAIOTCSA
napajuieNbHO, KaX/aas B COOTBETCTBUH C COOCTBEHHOW JIOTHKOM, OJTHAKO HE HE3aBUCHUMO OJHA OT
JIpyroi, a B TECHOM KOHTaKTe M B3auMOJEHCTBUU. Kpome 3TOro, X OOBEIUHSET JIoTHYecKas
COCTaBJISIIOLIAsA, TPAJAUIIMOHHO MPUCYIAsi MaTEMaTUKE W MPOHU3BIBAIOINIAs BCE MATEMaTHYECKUE



Kypcsl u coaepkatenbHble JuHUU. ChopmynupoBanHoe B @DenepasbHOM TroOCyIapCTBEHHOM
00pa3oBaTeIbHOM CTaHAApPTEe OCHOBHOTO 0oO0ImIero odpa3oBaHus TpeOOBaHUE «yMEThb ONEPHPOBATH
MOHATUSAMU: OIpeJIeNIeHNe, aKCHOMa, TEOPEMa, JI0Ka3aTeIbCTBO; YMEHHE Paclio3HaBaTh UICTUHHBIC U
JIOKHBIE BBICKA3bIBAHUS, IPUBOJUTH HpPUMEPHl M KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHHUA H
OTPHIIAaHUS BBICKA3BIBAHUI» OTHOCHTCS KO BCEM KypcaMm, a ()OPMHUPOBAHHE JIOTUYECKUX YMEHUH
pacrpenensercs mo BceM rojaM oO0ydeHHs Ha YpOBHE OCHOBHOTO 0011ero o0pa3oBaHusl.
Conepxxannie 00pa3oBaHUsS, COOTBETCTBYIOUIEE IPEIMETHBIM pE3yJIbTaTaM OCBOCHHS
@OenepanbHON pabouell MPOrpaMMbl, PacHpeleIeHHbIM [0 ToJaM O0Yy4eHHMs, CTPYKTYpPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPUHIMIUAAIBHBIM BOTPOCaM OOyJarouIuecs
oOpamaquch HEOJHOKPATHO, YTOOBI OBJAJICHHE MATEeMAaTHYECKUMHU TOHSATHSIMH ¥ HaBBIKAMHU
OCYIIECTBIISUIOCH  TIOCIIEAOBATEIbHO W TIOCTYMATelNbHO, C  COONIOIEHWEM  NpPUHIUIA
MPEEMCTBEHHOCTH, a HOBBIE 3HaHHMs BKIIOYAJINCh B OOIIyI0 CHCTEMY MaTeMaTHYEeCKUX
npenctaBieHnii  oOydaromuxcst ¢ 3[IP, pacmmpss u  yrnyOnsiss  e€, oOpa3ys IpoOuHbIe
MHOXECTBEHHbIE CBs3u. OOmue 1enu wu3ydeHuss ydyeOHoro mpeamera «MaremaTtukay
npeactasieHsl B GenepanbpHON paboueli mporpaMmme OCHOBHOTO OOIero oopa3oBaHmsI.

Oco0eHHOCTH 0TOOpPA U aJaNITAIIMU Y4eOHOI0 MaTepuaJjia o MaTeMaTuKe

OOydenne yueOHOMY mpeaMmery «MaTemaTHKay CTPOUTCS Ha CO3JAaHWH ONTHMAJbHBIX
YCJIOBUHM U1 YCBOEHHUSI MPOTpaMMHOTO Marepuana oOydatomumucs ¢ 3[IP. bonpimoe BHUMaHue
yaensiercsi oTOopy ydeOHOTO MaTepuana B COOTBETCTBUM C MPUHLHUIIOM JOCTYHHOCTH IIpH
COXpaHEHHWH 00mero 0a30BOTO YPOBHS, KOTOPBIM JOJDKEH IO COACPKAHUIO W 00beMy OBITH
aJanTupoBaHHbIM Uil oOyuatoutuxcs ¢ 3[IP B cooTBeTcTBHM € WX 0COOBIMU 00pa3oBaTeIbHBIMU
notpebHocTsamu. Crnemyer oOJerdyuTh OBIAACHHE MaTepuasioM oOydaronmumucs ¢ 3IIP
MOCPEJICTBOM €r0 JETalbHOTO OOBSICHEHHS C CHCTEMAaTHUYECKUM IIOBTOPOM, MHOTOKpPATHOM
TPEHUPOBKH
B IPUMEHEHUU 3HAHUM, UCIIOJIB3Ysl IPUEMBI aKTyalln3aluy (BU3yajabHas ONopa, MaMaTKa).

QenepanibHas  mporpaMma  MpeIycMaTpUBaeT BHECEHHE  HEKOTOPBIX  M3MEHEHUH:
yMeHbIlIeHHe 00beMa TEOPETUUECKUX CBE/ICHUMN, BHIHECEHHE OTJIEIbHBIX TEM WJIU LIETBIX Pa3/esioB
B MaTepHabl Uit 0030pHOr0, 03HAKOMUTEILHOTO U3YUECHHUS.

HN3meHneHnusi nporpaMmmbl B 5-9 ki1accax

MaremaTtuka B S U 6 ki1accax

B o03HakOMUTENBHOM TMJIaHE PEKOMEHAYeTCs u3y4aTh cienyromue Tembl: «Pumckas
Hymepanus», «PaBubie ¢uryps», «Uumuaap, konyc, map», «Kyo», «[IpsmoyromabHslii
napajuienenunen», «llepemernienre mo KOOPAMHATHOM MpsiMoi», «Moaynb yucna», «YucnoBbie
nmpoMexyTkn»; «Macmtab» (u3ydaercs B kypce «leorpadus»); «M300paxkeHue reoMeTpUUECKUX
buryp Ha HeEIMHOBaHHOW Oymare ¢ HCIONB30BAaHMEM IMPKYINs, JWUHEHKH, YroJbHUKA,
TpaHcmopTupay, «JlnuHa okpyxHocTH», «[lnomanp kpyra», «llapannenbHble MpsSMBIEY,
«[lepnennukymnspueie mnpsimbie», «OceBas W IEHTpallbHAs CUMMETpUM» (M3y4aeTcs B Kypce
reoMeTpun); «beckoHeuHble TEPUOAMYECKUE MAECATUYHBbIE ApoOu. [lecaTMuHOE mNPUOIMKEHNE
O0OBIKHOBEHHOM ApoOu» (M3ydaeTcsi B Kypce anredpsl).

CrnenyeT yMEHBIINTH KOJMYECTBO YacOB Ha CIEAyIOIIHe TeMbl: «PelieHue Joruyeckuit
3amau», «JlmuHa oTpeskan, «llkamel», «PacmpenenuTenbHBIA 3aKOH YMHOXEHUS», «3amuch
MPOU3BEACHUS ¢ OYKBEHHBIMH MHOXKHUTEISIMIY», «[locTpoeHne KOH(QUTYypalluidi U3 4acTeil mpsMoii,
OKPY)KHOCTH Ha HEJIMHOBAHHOW M kierdatoi Oymare», «J/lenurenn u kpartHbie. [IpusHaku



aenuMocTiy, «Hanbonpmuii o0muii 1enuTeNs 1 HauMeHblIee oomiee KpatHoe. JIenumMocTs cyMMBbl
u npousBeneHus». «lIpuBenenue qpodbu K HOBOMY 3HaMeHaTeno», «HaxoxkaeHne 4actTu 1eiaoro u
1esnoro mo ero yactm». «OKpyriieHne AECATHYHBIX Ipoleii». «PemeHue 3amau mnepebopoM Bcex
BO3MOJKHBIX BapuaHTOBY». «CocTaBieHHe OYKBEHHBIX BBIPQKEHHI 10 YCIOBUIO 3aladm.
BricBoOOMBIIMECS Yachl MOXKHO HCIIOJIb30BaTh Ha IMOBTOPEHHE (B HAYale W KOHIE Y4eOHOTO
rojia), Ha U3y4YeHHue HanboJiee TPYAHBIX U 3HAUUMBIX T€M: B V Kjlacce - Ha pelleHUe ypaBHEHUH,
IpUBEACHUE ApOOM K HOBOMY 3HAMEHATEI0, YMHOXXEHHE U JEJICHHE JECSATHYHBIX Jpo0ei,
n3Mepenue yrios; B VI kimacce - OEMCTBUS C IMOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YHUCIIAMHU,
pellleHHe YpaBHEHUH, CI0KEHHE U BBIYMTAHHME YHMCENl, COJEPKALINX LEIYI0 U JIpOOHYIO0 4acTh, Ha
YMHO’KEHHUE U JIeJIeHHE OObIKHOBEHHBIX JPOOEii.

Auredpa

B o3HakoMuTEeNbHOM ~ IJIaHE ~ PEKOMEHJYETCSl  W3ydaThb  CJIEQYIOUIME  TEMBbI:
«Uppaunonanbuble uncia. JlefictButenbHble uncna», «CpaBHEHHE EHCTBUTENbHBIX YHCE,
apudmeTnyeckue JEHUCTBUS C JCHCTBUTENBbHBIMM 4uciaMuy», «HaxoxxaeHue mnpuOIMKEeHHbIX
3HaYeHUH KBaJpaTHOro KopHs», «Teopema Bueta», «Pemenus ypaBHEHUH TpeThel W ueTBEPTOM
CTETeHEeW pa3liokKeHHeM Ha MHoXuTenm», «DyHkuus y =VXx u ee rpapuk», «llorpemnocts u
TOYHOCTh NPUOTIDKEHNs», «UeTHbIe U HeueTHble (yHKIHM», «DyHKIHA y=Xx"», «DyHKIHI y= ax?,
ee rpaduk u cBoiicTBa. I'paduku Qymkmmit y= ax’> + n u y=a(x-1)?, «YpaBHeHHE C IBYMs
MepeMeHHbIMU U ero rpadux», «['paduyeckuit crnoco® pemieHUs] CUCTEMBI YpPaBHEHUI»,
«300pakeHne uieHOB apudMeTHYecKo U TI'eOMETPUYECKOM TMporpeccuid TOYKaMu Ha
KOOPJIMHATHOM TJIOCKOCTH. JIMHEMHBIN 1 3KCITOHEHIIMATBHBIN POCT. CI0KHBIE MPOLIEHTH.

Crnenyer yMEHBIINTh KOJMYECTBO YaCOB HA U3ydeHHe TeM: «DopMyibl», «/loka3aTenbcTBo
TOXACCTBY, «JIMHEHHOE ypaBHEHHE C IBYMS HEM3BECTHBIMUY», «I'paduK JTUHEHHOTO YpaBHEHHUS C
IBYMsl TIEpeMEHHBIMUY», «['paduueckoe pelIeHHe JMHEHWHBIX YpPaBHEHWM W CHUCTEM JIMHEHHBIX
ypaBHeHU», «CBOMCTBA KBAAPATUUHON (QYHKITUN.

BricBoOoauBIIIMECS Yachl PEKOMEHYETCSI UCII0Ib30BaTh: JUTSL JTyqIIen
npopaboTku Hauboyiee BaXHBIX TeM Kypca: «Pemenue ypaBHeHuit», «PemieHue cucrem
ypaBHeHU», «COBMECTHBIC NEHCTBHS C Ipobsmm», «[IpuMeHeHne CBOWCTB apu(pMETHIECKOTO
KBaJIpaTHOTO KOPH:s»; Ha MOBTOPEHUE, pEeLICHHUE 3a/1a4, TPeo0pa30BaHNe BIPAKEHUI, a TAaKkKe Ha
3aKpeIuIeHNe U3y4EHHOIO MaTrepurara.

I'eomerpus

Crnenyer OCHOBHOE BHUMAHHUE YIIEIUTh NPAKTUYECKON HANPaBIEHHOCTH Kypca, UCKIOYUB U
yIpoCTUB HauboJiee CIOKHBIN AJIsi BOCOPUATUS TeopeTHUeckuii Marepuan. Ha ypokax reomerpuun
HEO0OXOIMMO MAaKCHMAaJIbHO HCIIOJIb30BaTh HATJIAAHBIE CpelcTBa OOydeHHs, OoJbllie MPOBOJUTH
MPAKTUYECKUX padoOT C ydamiumucs, pemarh 3agadu. CTpOUTh pelleHue 3ajad NpU MOCTOSTHHOM
oOpallleHHHU K HArJsAHOCTH - PUCYHKAM U 4epPTeKaM.

O3HaKOMHUTENBHO JaTh TeMbI: «Teopembl U JOKa3aTeNbCTBO. AKCHOMBDY, «/lokazareabcTBO
OT NPOTUBHOIO», «CyIIECTBOBAaHME M E€IUHCTBEHHOCTb MEPIEHIUKYJApa K mIpAMoin», «Metox
TrEOMETPUYECKUX MecT», «Merton yaBoeHHMs Meauansl», «Teopema @aneca M TeopemMa o
IIPONOPLIMOHAIBHBIX O0Tpe3Kax», «LleHTp Macc TpeyrojipHuKa», «/3MEHEHHE TPUTOHOMETPUIECKUX
GyHKUMH Tpu  BO3pacTaHuU yriuay, «DopMyibl A8 PpaadycoOB BIMCAHHBIX U OINHCAHHBIX
OKPY’KHOCTEH IPAaBWJIBHBIX MHOTOYI'OJIbHUKOBY», «YpaBHEHHUE NMpsAMOi», «/BrmxeHue», «CBoicTBa
nBUKEeHUs», «Teopema O NMPOM3BENEHUU OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEIEHUU OTPE3KOB
CEKYILUX, TEOPEMA O KBAJpaTe KacaTeJIbHO».

Crnenyer yMEHBIINUTh KOJMYECTBO 4YacOB Ha H3ydeHHe TeM: «CHMMeETpUYHbIE (UTYpHI.



OcHoBHBIE CBOWCTBa O0CeBOM cuMMeTpun», «lLleHTpanbHas cumMmerpus», «llapamienpHblii
nepeHocy», «IloBopot», «lIpeobOpasoBanue monobus. IlogoOue COOTBETCTBEHHBIX 3JEMEHTOBY,
«OCHOBHBIE 3a/1a4l Ha IIOCTPOEHHUE C MOMOUIbIO LIUPKYIS U JUHENKN», «/[ekapToBbl KOOpIMHATHI
Ha IJIOCKOCTHY, «Pemenne TpeyroabHUKoBy», «Ilogobue puryp».

BricBOOOIMBIIMECS Yachl HCIIOIB30BATh HAa PELICHUE 33/1a4 U TIOBTOPEHHE.

BeposiTHOCTH M cTaTHCTHKA

B cBs13u ¢ TeM, 4TO JaHHBIA Kypc BBI3BIBAET HAUOOJIBIINE CIOKHOCTH sl 00yJarOIIuXCs C
3[IP, cBs3aHHBIE CO CHI)KEHHBIM YPOBHEM pAa3BUTHS CIIOBECHOJOTMYECKOTO MBIIUICHUS, €ro
U3Y4YE€HHUE JOJDKHO CTPOUTHCA Ha 0a30BOM ypOBHE U JOCTYIHOM JJisi YYEHUKOB MaTepuale.
OcCHOBHOE BHHMMAaHHE CIEAYET YIENUTh pa3jieiaM, CBA3aHHBIMU C IMOBTOPEHHEM MPONHIEHHOIO
MaTrepuaga, YBEJIWYUTh KOJUYECTBO YNPAXHEHUH M 3aJaHHM, CBA3aHHBIX C TPAKTUYECKOU
NESTETHHOCTHIO 00YJarOIITUXCA.

HeobOxomumo mnepecMOTpeTh coiepKaHHE TEOPETUYECKOro Marephalia M XapakTep ero
U3JI0’KEHUS: TEOPETUUYECKUIM MaTepuall MpernoJHOCUTh B MPOLECCEe PEIIeHMs 3a/1a4 U BBIOJIHEHUS
3aJlaHU HarJsJHO-TIPAKTUYECKOTO XapakTepa; He TpeOoBaTh BbIBOJA U 3allOMUHAHUS CIIOXKHBIX
dbopMyn, pelieHHs HEeCTaHJApTHBIX, TPYAOEMKHX 3ajaHui. Psn Tem crmegyer wusydath B
03HAKOMHTEJILHOM IIJIaHE.

QenepanibHas MporpamMma MpeIOCTaBIIIeT aBTOpy pabouell mporpammsl CBOOOIY B
pacnpe/ieieHuy MaTepuana Mo 4yeTBepTsaM (TpuMecTpaMm). PacmnpeneneHue BpeMeHH Ha U3ydeHHE
TE€M B T€YEHHE y4eOHOTrO rojia CaMOCTOSITENIbHO OIpenenseTcss 00pa3oBaTeIbHON opraHu3anueil u
3aBUCUT OT OcoOeHHOcTel Tpynmbl oOywatonuxcs ¢ 3[IP m mx 0coObix 00pa3oBaTEIBHBIX
MOTpeOHOCTEH.

IIpumepHubie BuAbI aeATeabHOCTH oOyyarommxess ¢ 3IIP, o0ycaoBiieHHbIe 0COOBIMU
00pa3oBaTeJIbHbIMH  NMOTPEOHOCTAMHM U o0ecleYuBaIOIIde OCMBICJIEHHOE OCBOEHHE

coJlep;KaHuM 00pa3oBaHus Mo npeaMery «MareMaTukKa

Copepxanue BUAOB JaesTenbHOCTH oOyuaromuxcs c¢ 3IIP ompenensercs ux ocoObiMu
o0pazoBaTellbHBIMU NIOTPeOHOCTSIMH. [TomMmuMo mupoko ucrnosibzyeMbix B @AOIT OO0 obmux s
BCeX OOy4aroMINXCs BUJIOB JEATEIILHOCTH CIEAYET YCUIUTh BUABI ACSITEILHOCTU Crienu(UUIHbIC IS
JAHHOW KaTeropuu Jereil, o0ecreynBaioniie OCMBICICHHOE OCBOCHHE COJEpKaHUs 00pa3oBaHUS
[0 TPEIMETy: yCUJICHHE MPEAMETHO-TIPAKTHUECKON AESITeTbHOCTH C aKTUBU3AlMEH CEHCOPHBIX
CUCTEM; YepelOBaHHE BUIOB JEATEIBHOCTH, 33JCHCTBYIOIIUX Pa3IMYHbIE CEHCOPHBIE CUCTEMBI;
OCBOGHME MaTepualia C OINOPOH Ha alrOpPUTM; <«IIOIIArOBOCTb» B M3YYEHUH MaTepHana;
WCIIOJI30BAHUE JIOTIOJHUTEIHHOM BHU3YaJbHOUW OMOPHI (CXEMBI, MIA0JIOHBI, OTOPHBIE TAOIHUIIbI);
pedeBOil OTYET O MpoIlecce W pPe3ylbTare ACATENbHOCTH; BBINOJHEHHE CIEIUANbHBIX 3aJaHUi,
o0ecreynBaroIuX KOPPEKLUHIO Peryasiuuu y4eOHO-II03HAaBAaTENbHON JESATEIbHOCTH M KOHTPOJb
COOCTBEHHOTO pe3yybTaTa.

®denepanbHas TeMaTHYECKask U TEpMUHOJIOrn4eckas Jekcuka coorsercteyeT @ AOIT OOO0.

Hns obyuaromuxcsi ¢ 3I1P cyliecTBEHHBIM SIBISIOTCS NMPUEMbI pabOThI C JIEKCHYECKHM
MaTepuasioM 1o npeamerty. [IpoBoautcst cnenmanbHas paboTa Mo BBEJICHUIO B aKTUBHBINA CIIOBaphb
oOyyaromuxcs COOTBETCTBYIOIIEH TEpMUHOJOTMH. V3yyaemble TEpMHHBI BBOJSATCS  Ha
MOJINCEHCOPHOW  OCHOBE, 00s3aTelbHAa BHU3yalbHas MOJAJEpPXKKA, aJrOPUTMBI PabOTBl ¢
OTIPEIEIIEHUEM, OIIOPHBIE CXEMBI JJIs aKTyaIu3alui TEPMUHOJIOTHH.



Mecto yqeﬁﬂoro npeamMera «MaTeMaTHKa» B y‘leﬁHOM IJIaHe

B cootBerctBun ¢ DepepanbHBIM TOCYJapCTBEHHBIM 00pa30BaTEbHBIM CTAaHAAPTOM
OCHOBHOTO o00miero o0Opa3oBaHus y4eOHBIM mpeaMeT «MaTeMmaTuka» BXOJUT B TPEIAMETHYIO
obnacte «MaTtemaThka 1 WH(QOPMATHKa» U SABISIETCS 00s3aTeIbHBIM JIIs m3ydeHus. B 5-9 kimaccax
yueOHbII mpeaMeT «MaremaTuka» TPAAULIMOHHO M3YYaeTcs B paMKax CIEAYIONIMX Y4eOHBIX
KypcoB: B 5 -6 kinaccax - kypca «Maremaruka», B 7-9 kiaccax - KypcoB «Auredpa» (BKIrOYas
AJIEMEHTbI
CTaTUCTUKU U TEOpUU BeposiTHOCTEN) U «I'eomeTpusi». HacTosiuel mporpaMMoii BBOJUTCS
CaMOCTOSITENIbHBIN yueOHbIN Kypc «BepOosSTHOCTh U CTaTUCTHKA.

O01i1ee yncao 4acoB, pEKOMEHI0BAHHBIX I U3Y4YE€HUs MaTeMaTuKu (0a30BbIl ypOBEHB) Ha
YpOBHE OCHOBHOTO 00111eT0 00pa3oBanus, - 952 yaca: B 5 kimacce - 170 gacos (5 4acoB B Hefieni0), B
6 xmacce - 170 wacos (5 yacoB B Hezeno), B 7 kinacce - 204 gaca (6 gacoB B Hezeno), B 8 kiacce -
204 vaca (6 gacoB B Henelno), B 9 kiacce - 204 vaca (6 4acoB B HEENTIO).

Ilnanupyemblie pe3yabTaTbl OCBOEHUSI Y4eOHOT0 npeamera «MaTeMaTHKa» Ha YPOBHE
OCHOBHOI'0 00111er0 00pa30BaHus

N3yuenne maTemMaTHKH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHWs HAIPABJICHO Ha
noctwxkenre oOyuaromumucs ¢ 3[IP JIMYHOCTHBIX, MeTanpeAMETHBIX U  TMPEAMETHBIX
00pa3zoBaTeNIbHBIX PE3yIbTATOB OCBOCHHS YIEOHOTO MpeIMeTa.

JIn4HOCTHBIE Pe3yJIbTAThl OCBOCHHS IPOIPaMMBbI IO MATEMATUKE XapaKTEPU3YIOTCSL:

NATPHOTHYECKOE BOCIIMTAHME:

MPOSIBJIEHUEM HHTEpeca K TMPOIUIOMY M HACTOSIIEMY POCCHICKOW MaTE€MAaTHKH,
LICHHOCTHBIM OTHOLIEHWEM K JOCTH)KEHHMSIM POCCHIMCKMX MAaTE€MaTHKOB U  POCCHMCKOMN
MAaTE€MaTHUYECKOM IIKOJIBI, K HMCIOJIb30BAHUIO ITUX JOCTHKEHHUW B JIPYrMX HAayKax M MPUKIATHBIX
chepax;

IrPa’KAaHCKOEe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W pealu3allid ero Ipas,
MIpeJICTaBJICHUEM O MaTEMaTHUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IIMYHBIX CTPYKTYp, SBJICHUM,
MpoLEeayp TPaKJaHCKOTO o0IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHHUEM JOCTIKEHUN HAayKH, OCO3HAHHEM
BOKHOCTU MOPAJIbHO-3TUYECKUX MPUHLIUIIOB B IEATEIbHOCTH YUYCHOTO; TPY/I0BOE BOCIIMTAHHE:

YCTAaHOBKOW Ha aKTUBHOE Yy4YaCTHE B PELICHHM MPAKTUUECKHX 3a]ad MaTeMaTH4eCKOUH
HAIMpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTH4YeCKOro oOpa3oBaHMs Ha MPOTSHKEHUU BCE
KU3HU JUISl YCIIEHTHOW MpOoQecCUOHATbHON NEATENIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHUH,
OCO3HAHHBIM BBIOOPOM U MOCTPOEHHEM WHIUBUIAYAIbHON TPAEKTOPUU OOPa30BaHUS U KU3HEHHBIX
IUIAHOB C YyYETOM JIMYHBIX HWHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH; JCTeTHYecKoe
BOCIIUTAHUE:

CIIOCOOHOCTBIO K HMOILIMOHAILHOMY W OSCTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKIeHUH, YMEHHUIO BUIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

LHEHHOCTH HAYYHOI'0 MO3HAHUSL:

OpUEHTAIEe B JEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJIOBEKa, MPUPOJALI M OOIIecTBa, TOHMMaHUEM
MaTeMaTH4eCKOW HayKu Kak cQepbl 4YeloBEYEeCKOW JeATeIbHOCTH, JTAalloB €¢ pa3BUTUS U



3HAYUMOCTH JUISI PA3BUTUS LUBUIU3AIUHU, OBIAJCHUEM S3BIKOM MATEMAaTUKH U MaTEeMaTHYECKOMN

KYJIBTYPOU KaK CPEACTBOM

MMO3HAHUS MUPA, OBJIAJICHUEM MPOCTECUIITIMH HABBIKAMU HCCIIE0BATEIBCKON JCITEITHbHOCTH;
¢puznyeckoe BocnuTanue, GopMHpPOBAHHE KYJILTYPHI 310POBbSI U 3IMOLMOHAILHOIO

OJ1aromnoJry4us:

TOTOBHOCTBIO TPUMEHSTHh MAaTEeMAaTUYCCKUE 3HAHUS B MHTEPECAX CBOCTO 3/I0POBbS, BEICHUS
3I0pOBOTO 00pasa >KW3HU (3I0pOBOC TMUTAHWE, COATAHCHPOBAHHBIA PEXKUM 3aHATUH W OTIbIXA,
peryispHas gu3uveckas aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HAaBbIKa PEIICKCHH, NPH3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TAaKOTO XK€ MpaBa JPyroro 4eJoBeKa;

IKOJIOTHYECKOE BOCIIUTAHHE!

OpHEHTAIeH Ha MPUMEHEHWE MAaTeMaTHYeCKUX 3HAHWH I pPElICHHs 3amad B 00JacTh
COXPAaHHOCTH OKPYXKAIOMICH Cpespl, IUIAHWUPOBAHHS TIOCTYITKOB M OIEHKA WX BO3MOIKHBIX
MOCITIEICTBUI Ui OKPYXKArOIIEH Ccpelbl, OCO3HAHWEM TIJI00ATBHOTO XapakTepa SKOJIOTHYECKHX
poOJieM U yTel UX pelIeHNUs,

ajanTanus K M3MEHSIIOIMMCS YCJIOBHSM COIHALHOM M MPUPOTHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCIIOBHUSX HEOIPEICIICHHOCTH, IMOBBIIICHUIO YPOBHS CBOCH
KOMITETEHTHOCTH 4epe3 MPAKTHYECKYIO JCSITeNbHOCTh, B TOM YHCJIE YMEHHE YUUTHCA Y JPYTHX
JOJICH, TIpUOOpeTaTh B COBMECTHOW JEATEIHHOCTH HOBBIC 3HAHWS, HABBIKW M KOMIICTCHIIUU W3
OTIBITA JIPYTHX;

HEO0OXOIMMOCThIO B (POPMHUPOBAHUN HOBBIX 3HAHWI, B TOM 4HCIIe (OPMYIUPOBATH HJICH,
MOHATHS, TUNOTE3bI 00 OOBEKTaX M SIBICHUSX, B TOM 4YHCIIE€ paHee HE HM3BECTHBIX, OCO3HABATH
NeQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYALIUIO
KaK BbI30B, TpeOYIOUIUH KOHTPMEp, KOPPEKTUPOBATH MPHUHUMAEeMble pEUICHUS U JCHCTBHUS,
(bopMynupoBaTh U OLIEHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OIIBIT.

MeTtanpeaMeTHble pe3yJbTaThl:

B pesynbrare ocBOeHHMS NHpOorpaMMbl MO MaTeMaTHKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y ooOyuatomieroca ¢ 3IIP Oyayr cdopMupoBaHbl MeTanpeAMETHbIE PEe3yJIbTaThl,
XapaKTepU3yIOIIMeCcs  OBJIAJICHMEM  YHUBEPCAIbHBIMU  IIO3HABATEIbHBIMU  JICHCTBUSMH,
YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH JEHCTBUSMH ¥ YHUBEPCAJIbHBIMU PEryIATHBHBIMU
JIEUCTBUSAMMU.

OBiajeHHe YyHUBEPCAJIbHBIMHU Y4eOHBIMYU MNO3HABATEIbHBIMH J€iiCTBUSIMU:

yCTaHABIUBATh MNPUYUHHO-CIEJICTBEHHBIE CBA3M B XOJI€ YCBOCHHS MAaTeMaTHYECKOIrO
Marepuana;

BBISIBIISITH 1e(DUIIUT JaHHBIX, HEOOXOIMMBIX JJIsl pelICHHS MTOCTaBICHHOM 3a/1a4u;

C TIOMOIUIBIO YYUTEINsd BBIOMpPATh CIOCOO pelIeHUs MaTeMaTHYeCKOW 3alauu (CpaBHUBATh
BO3MOYHbBIE BAPHAHTHI PEIICHHUS);

MPUMEHSITh M MpeoOpa3oBhIBaTh 3HAKM M CHUMBOJBI B XOJE PEIICHHUS MaTEeMaTUYeCKUX
3azay;

yCTaHAaBIUBATh UCKOMOE U JaHHOE IIPH PEIICHUU MaTeMaTHIeCKOW 3a1a4u;

MMOHUMATh U UHTEPIPETUPOBATH MH(POPMAIIHIO PA3THUHBIX BUJOB U (POPM MpeACTaBICHUS;

WJUTIOCTPUPOBATH peliaeMble 3a1a4u rpaguueckuMu cxeMaMu; 3QPEeKTUBHO 3aIIOMUHATH U
CUCTeMAaTHU3UPOBATh HH(POPMAIIHIO. TOHUMATh U UCIIOJIb30BaTh MAaTEMATUUECKUE CPECTBA HATIISITHOCTH
(rpaduku, AUarpaMMebl, TAOIHUIIBI, CXEMBI U JIp.) AJIs WLTIOCTPAIMH, HHTEPIIPETAlUU, apTyMEHTAIIHH.

OBiajeHHe YHUBEPCAJIbHBIMU Y4eOHBIMU KOMMYHHUKATHBHBIMH /1€iiCTBUSIMH:



OpraHu30BBIBATH YIEOHOE COTPYIHUYECTBO U COBMECTHYIO JICATEIILHOCTD C YUUTEIIEM U
CBEPCTHHKAMHU B MIPOIIECCE PEIICHUS 3a/1a4;

B3aMMO/ICHCTBOBATh U HAXOJUTh 0OImIMe criocoObl paboTel; paboTaTh B TPYMIE: HAXOIUThH
oOriee pemieHue U pazpemarb KOHQIUKTH HA OCHOBE COTJIACOBAHUS MO3UIMHA U y4eTa UHTEPECOB;
CIIylIaTh napTHepa; GopMyIUpOBaTh, APTYMEHTUPOBATH M OTCTAMBATh CBOC MHEHHE;

MPOTHO3UPOBATh BO3HMKHOBEHHE KOH(MIMKTOB TPU HAJMYMU Pa3HBIX TOUYEK 3PEHUS U
paszpematb KOHQIUKTHI HA OCHOBE Y4€Ta HHTEPECOB M MO3UINN BCEX YIaCTHHUKOB;

apryMEHTHPOBATh CBOIO MO3MIMI0O W KOOPIMHHPOBATH €€ C TO3HIMSAMHU IaPTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PEHICHUS! B COBMECTHOM NEeSITeIbHOCTH;

BBITIOJTHATE CBOIO YaCTh PaOOTHI, JOCTUTATh KAYECTBEHHOTO Pe3yiibTaTa U KOOPANHUPOBATH CBOU
JEWCTBUS C IPYTUMH YICHAMH KOMaH]IbI;, OIICHWBATh KAYECTBO CBOETO BKJIaJa B OO MTPOIYKT.

OgiaieHne yHUBEPCAJbHBIMH Y4eOHBIMH PeryJsiTHBHbIMH /IeHCTBHSIMM:

CTaBHTb IIeJTH, BEIOMPATH U CO3/IaBaTh aTOPUTMBI JJISl pEIICHUS YUeOHBIX MaTeMaTHUECKIX
npo0em;

TUTAHUPOBATH U OCYIIECTBIIATH JCATEIILHOCTh, HANIPABJICHHYIO Ha pelIeHHue 3a1a4
MCCIIEIOBATEIILCKOTO XapaKTepa.

(bopMyITHpOBATh M YACPKUBATH YIEOHYIO 3a/1a4y, COCTABIIATH TUIAH U MOCIIEI0BATEILHOCTD
e CTBHH;

OCYIIECTBIISITH KOHTPOJIb TI0 00pa3ily ¥ BHOCUTh HEOOXOIMMBIE KOPPEKTHBBI; KOHTPOJINPOBAThH
MIPOIIeCC U pe3yabTaT ydeOHOW MaTeMaTHIECKOH eI TeTbHOCTH,

a/IeKBaTHO OLICHMBATh MPaBMWJILHOCTh WU OIIMOOYHOCTH BBINIOJIHEHUS YUeOHOH 3a/1a4H, e¢
O00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ PEIICHUS;

CJINYATh CIIOCO0 NEHCTBUA U €ro pe3yibTaT C 3aJJaHHBIM TAJIOHOM C LIEIbI0 OOHAPYKEHMSI
OTKJIOHEHUI U OTJINYMH OT TaJIOHA.

MPEIBUAETh TPYJHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPU PEIICHUH YUeOHOH 3a/1a4H;

[IOHUMATh NIPUYUHBI, 10 KOTOPBIM HE ObLT JOCTUTHYT TpeOyeMblil pe3yibTaT AesATeIbHOCTH,
OIpeNeNATh MO3UTUBHBIC H3MEHEHHSI U HAallpaBJIeHUs, TpeOyrolue JanpHeimeil padoTsl,

peryaupoBaTh cocoO BbIPaKEHUS SMOLIUH.

IIpenmeTHble pe3ynbTaThl OCBOECHHUS MPOrpaMMbl II0 MaTeMaTUKE IPEACTaBJIEHbI 110 rojJam
oOy4yeHHs B paMKax OTAEIbHBIX Y4eOHBIX KypcoB: B 5-6 Kiaccax - Kypca «Maremaruka», B 7-9
KJ1accax - KypcoB «Anredpay, «I'eomerpus», «BeposaTHOCTb U CTATUCTHKAY.



OEJIEPAJIBHASA PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «MATEMATHUKAY. 5-6
KJTACCBI

enn usyvyenus: yaeGHOro Kypca

[TpuoputeTHBIMH TIENIIMU 00YUEHHSI MaTEMATHKE B 5-6 Ki1accax sSBIAIOTCS:

B npojopKeHne (HOpMUPOBAHHST OCHOBHBIX MAaTEMATHYECKUX IOHSATHHA (YHCIIO, BEITUYMHA,
reoMeTpudeckas ¢urypa), 00OECIEeUMBAIONIMX IPEEMCTBEHHOCTh M IEPCHEKTUBHOCTD
MaTeMaTHIECKOTO 00pa30BaHUs 00yJarOIIUXCS;

B pa3BUTHE MWHTEUIEKTYaJbHBIX M TBOPYECKHX crocoOHocTel oOydaromuxcss € 3IIP,
M03HABATEIbHOW AKTUBHOCTH, UCCIIEJOBATENbCKUX YMEHHM, HHTEepeca K H3YYECHHUIO
MaTeMaTHKU;

B nojasenenue oOyuatomuxcsi ¢ 3P Ha pocTymHOM ii HHX YpPOBHE K OCO3HAHHUIO
B3aMMOCBSI3U MaTEMAaTUKH U OKPYXKAIOLIEro MHUpa;

B QopmupoBaHue (PyHKIIMOHAJIBHOW MAaTeMaTU4YECKOW TIpaMOTHOCTU: YMEHHMs PacllO3HaBaTh
MaTeMaTH4YeCKHE OOBEKTHl B PEATbHBIX JKMU3HEHHBIX CHUTYAIUAX, MPUMEHSITH OCBOCHHBIC
YMEHHUS AJIsl peleHus] IPaKTUKO-OpUEHTUPOBAHHBIX 3ajau, HHTEPIIPETUPOBATD MOTY4YE€HHBIE
pe3yNbTaThl U OIIEHUBATh X Ha COOTBETCTBUE MPAKTUYECKON CUTYyallHH.

OcHOBHbBIE JTUHUM COJIEp’KaHUsl Kypca MaTeMaTHKH B 5-6 kiaccax - apudmernyeckas H
reoMeTpuueckas, KOTOpblE pa3BHUBAIOTCA MapaliebHO, KaXJas B COOTBETCTBHH C COOCTBEHHOM
JIOTUKOM, OJHAKO, HE HE3aBUCHUMO OJHAa OT JIPYyrod, a B TECHOM KOHTAKTE€ W B3aUMOJCHCTBUHU.
Taxxe B Kypce MPOUCXOAUT 3HAKOMCTBO € JIEMEHTaMU aJIreOphl U ONMUCATENbHON CTATUCTUKH.

N3ydyenue apudmeTHueckoro marepuajia HAuMHAETCS CO CHUCTEMaTH3allMd W Pa3BUTUA
3HaHUM O HATypaJbHBIX YUCIAX, TOJYYEHHBIX B HAYAJIIbHOU 1IKoJe. [Ipy 3TOM cOBEpIIEHCTBOBAHUE
BBIYMCIUTEIBHON TEXHUKH U (OpMHpOBaHHE HOBBIX TEOPETHUECKUX 3HAHUU COYETAeTCs C
pa3BUTHEM BBIYHUCIUTEIBHON KYJNbTYPbl, B YacCTHOCTH C OOY4YEHHEM MPOCTEHIIMM MpHEMaM
MPUKHUJIKK U OLICHKU pe3y/IbTaTOB BbIUMCIEHUN. V3yueHue HaTypalbHBIX YMCE MPOAOJLKAETCS B 6
KJIacCe 3HAKOMCTBOM C HAYaJIbHBIMU MOHATUSAMH TEOPUU JIEITUMOCTH.

Jpyroit kpymHbI OJIOK B coAepKaHWU apu(PMETUUECKOW JMHHHM - 3TO ApoOu. Hauarmo
U3Yy4YeHUsS OOBIKHOBEHHBIX U JAECATUYHBIX JIpoOell OTHeceHO K 5 Kiaccy. DTO NEpBBIA 3Tam B
OCBOEHHUU JApo0el, Korja MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU HJESIMH, MOHITUSIMU TeMbl. [Ipu
3TOM pPacCMOTpeHHE OOBIKHOBEHHBIX Jpo0Oell B TMOJHOM 00BbEME MPEANIeCTBYeT H3YYCHUIO
JECSITUYHBIX JIpOOeH, YTO 1eNeco00pa3sHo ¢ TOYKU 3PEHHSI JOTHUKU H3JI0KEHHs YHCIOBOW JIMHUH,
KOr/la TpaBWiIa ACHCTBHM C AECATUYHBIMH JPOOSIMH MOXHO OOOCHOBAaTh YK€ H3BECTHBIMU
QITOPUTMAMU BBITIOTHEHUS ACUCTBUIM C OOBIKHOBEHHBIMHU JPOOSIMH. 3HAKOMCTBO C JECSITUUYHBIMU
IpOOSIMU PACIIUPUT BO3MOXKHOCTH JJISi TIOHUMAaHHS OOy4YarolUMUCS MPUKIAJAHOTO MPUMEHEHUS
HOBOM 3alMCH MPU U3yYSHUH IPYTHX MPEIMETOB U MPH MPaKTUYECKOM Hcronb3oBanuu. K 6 kinaccy
OTHECCH BTOPOM 3Tall B HM3Yy4EHUH JpoOel, rae NPOMCXOJUT COBEPLICHCTBOBAHHWE HABBIKOB
CpaBHeHHMs U TpeoOpa3oBaHus ApoOed, OCBOEHHE HOBBIX BBIUMUCIUTEIBHBIX aITOPUTMOB,
OTTAQUMBAaHUE TEXHUKHA BBIYMCICHUH, B TOM YHCJIE 3HAYEHUH BBIPAXKEHUH, COAEpXKAIIUX U
OOBIKHOBEHHbIE, U JECATHYHBbIE ApPOOH, YCTAHOBJIEHHE CBS3ed MEXIy HHMH, PaCCMOTPEHHUE
NpPUEMOB pEIICHUs 3a7ad Ha JpoOu. B Havane 6 kiacca MPOUCXOAUT 3HAKOMCTBO C MOHSATHEM
IIPOLIEHTA.

Oco0eHHOCThIO M3YYEHUs TIOJIOKUTENBHBIX U OTPUIIATENILHBIX YHUCEN SBISETCS TO, YTO OHU
TaK)K€ MOTYT pacCMaTpHBaThCS B HECKOJIBKO JSTamoB. B 6 kiacce B Hayale W3YYCHHUS] TEMBI



«[lonoxutenbHple U OTpULATENbHBIE YMCIa» BblAenseTcs noarema «llensle yucinay, B paMmkax
KOTOpOl 3HAKOMCTBO C OTPULATEJIbHBIMM 4YMCIAMU U JEHCTBUSMHU C IOJIOKUTEIbHBIMU H
OTpULATENbHBIMY YHCIAMHU IIPOUCXOIUT HAa OCHOBE COAEPKATEIBLHOTO NOIX0a. JTO MO3BOJIET Ha
JIOCTYITHOM YPOBHE MO3HAKOMMTD YYAIIMXCS IPAKTUUYECKHU CO BCEMU OCHOBHBIMM ITOHATHSMH TEMBI,
B TOM YHUCJIE U C NpaBUIaMH 3HAKOB IIPU BBHINOJIHEHUM apupMeTudeckux neiicrsuil. M3yuenue
palOHaJIbHBIX YMCET Ha 3TOM HE 3aKOHYMTCS, a OyIeT MpoJI0JDKEHO B Kypce airedpsl 7 Kiacca,
YTO CTAaHET CJIEAYIOIIMM IIPOXOJOM BCEX NMPHUHIMIIMAIBHBIX BOIPOCOB, TEM CaMbIM pa3JelIEHHE
TpyaHOcTel oOseryaer BOCHPUATUE MaTepualla, a paclpeieieHHEe BO BPEMEHU CIOCOOCTBYET
IIPOYHOCTU IPUOOPETAEMbIX HaBBIKOB.

I[Ipy o0OyueHHMH pelleHHI0 TEKCTOBBIX 3aJady B S5—6 Kjaccax HCIOJIB3YIOTCS
apudmernyeckue TpPUEMBbl pelieHHs. TeKCTOBble 3aJayd, pellaeMble TpuU  OTpaboOTKe
BBIUMCIIUTENBHBIX HABBIKOB B 5—6 KjaccaX, paccMaTpWBAIOTCSl 3a/lauyd CIEIYIOIUX BHUIOB:

3aJlauM Ha JIBW)KEHUE, Ha 4acTH, Ha MOKYIIKH, Ha paboTy U
MIPOU3BOIUTENBHOCTh, HAa MPOLIEHTHI, HA OTHOIIEHUA U nponopuuu. Kpome toro, oOydarommuecs
3HAKOMSTCS C MPUEMaMU pelIeHus 3a1ad nepedopoM BO3MOKHBIX BapHaHTOB, ydaTcsl paboTaTh C
nHpopmalrei, NpeacTaBlIeHHON B (popMe TabNIuIl UK JUarpamM.

B ®enepansHoit paboueit mporpamme mpearycMOTpeHO (HOPMHUPOBAHHUE TPOTEACBTUUECKUX
anreOpanveckux TMpejacTaBieHUil. bykBa Kkak CHMBOJI HEKOTOPOTO 4YHCJa B 3aBUCHUMOCTH OT
MaTeMaTHYeCKOr0 KOHTEKCTa BBOJUTCS MOCTENEHHO. bykBeHHass CHMBOJIMKA IIKUPOKO UCHOJIb3YeTCs
MPEeKJe BCEro JJIsl 3alucu OOMMX YTBEPXKICHUH M TpeioKeHui, (GopMyid, B YaCTHOCTHU JUIs
BBIYMCIICHUS] TEOMETPUYECKUX BEJTMYHH, B KAYECTBE «3aMECTHUTENS» YUCIIA.

B kypce «Marematuku» 5-6 KJ1acCOB MpEACTaBIICHA HarJIsiAHAs TEOMETPHs, HalpaBJICHHAS
Ha pa3BUTHE OOPA3HOTO MBINIJIECHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHMs, HW300pa3UTEIBHBIX
YMEHHMH. DTO BaXHbIA 3Tal B W3YyYEHUH T'€OMETPUHU, KOTOPBIA OCYHIECTBISETCS HA HArJISAIHO-
MIPaKTUYECKOM YPOBHE, OMUPAETCS HA HArsIHO-00pa3sHOe MbIlUIeHHe oOydarouiuxcsa. bosbiias
pOJIb  OTBOJMUTCS MPAKTHUYECKOW JESATeNbHOCTH, OIBITY, OSKCIEPUMEHTY, MOJEIHPOBAHUIO.
OOyuaromuecs 3HaKOMATCS C TEOMETPUUECKUMHU (PUrypaMu Ha TUIOCKOCTH U B MIPOCTPAHCTBE, C UX
MPOCTEHIIMMH KOH(UTYpALUIMH, ydaTcsl H300pakaTh WX Ha HEJIMHOBAHHOW W KJeTyaToil Oymare,
paccMaTpuBalOT UX MpoCTeiine cBoWCTBA. B mpoliecce M3ydeHus: HariasaAHONW TeOMEeTpUr 3HaHUS,
MOJIy4e€HHBIE 00YJaIOIIMMHUCA B HAYaJIbHO 1IKOJIE, CUCTEMATU3UPYIOTCSA U PACIIUPSIIOTCS.

MecTo y4eOHOro Kypca B yueOHOM IIaHe

CornacHo y4yeOHOMY IulaHY B 5-6 KiaccaXx M3y4aeTcsi HMHTETPUPOBAHHBIA IpeIMeT
«MareMaTnkay, KOTOpBIH BKJIIOYaeT apu(METHUECKH MaTepuaa M HarJIsJHYl0 IEOMEeTpHIo, a
TaKXKe MPONEIeBTUUECKUE CBEIEHHMs M3 anreOpbl, 3JEMEHThl JIOTUKM M Hayajla OIHMCaTeJIbHOU
CTaTUCTHUKH.

VYueOHbIil MaH Ha M3y4YeHHE MaTeMaTHKH B 5-6 KiaccaX OTBOAWUT HE MeHee 5 ydyeOHBIX
4acoB B HEJIEIIO B TEUEHHE KaX/I0T0 roja 00yueHus, Bcero He MeHee 340 yueOHBIX 4acoB.

COHAEPXAHUME YUYEBHOI'O KYPCA «MATEMATHUKA» (I1O0 TOAAM OBYUYEHUNA)

5 KJIACC

HartypanbHble yncia u HyJIb
HatypanbHoe uuncno. Psax nHarypansubix uucen. Yucno 0. M3oOpaskeHne HaTypalbHBIX



qycell TOYKaMU Ha KOOPJAUHATHOM (YMCIIOBOM) IPSAMOI.

[lo3unmonHast cucrema cuMcieHus. *Pumckas Hymepanusi Kak NpUMep HEMNO3HIHUOHHOM
cucTeMsl cuncnenus*’. JlecaTuunas cuCTEMa CYUCIEHHS.

CpaBHeHHE HaTypalbHBIX YHUCEN, CPAaBHEHHME HATypaJbHbIX 4Hcel ¢ HyineM. CrnocoObl
cpaBHeHUsI. OKpyTJIeHUE HAaTypaJIbHbIX YHCEI.

CrnosxeHne HaTypallbHbIX YUCEI; CBOMCTBO HYJIS IIPU CIOKEHUU. BblunTanue kak neiicTue,
o0paTHOE CJIOXEHHI0. YMHOXXCHHE HATYpaJbHBIX YHCEN; CBOMCTBA HYyJIS W EOUHHULBI TpU
YMHOKEHUU. JleneHue kak JedcTBUE, 00paTHOE YMHOKEeHHIO0. KOMIOHEHThl IeHCTBUM, CBS3b
Mexny Humu. [IpoBepka pesynprata apudmermueckoro neiictBus. llepemectutenbHoe |
COUETATeNIbHOE CBOMCTBA (3aKOHBI) CIOKEHHMS U YMHOXKEHHS, * pacHpelesIuTeIbHOE CBONCTBO
(3aKOH) YMHOKECHHS*.

Wcnonb3oBanue OykB s 00O3HAUYEHUs HEU3BECTHOIO KOMIIOHEHTAa W 3allUCU CBOMCTB
apu(METUYECKUX JTCUCTBUH.

*JlenuTenu U KpaTHbIE Yucaa™®, pa3jaoxkeHrue Ha MHOXUTeNu. [IpocTeie u cocTaBHBIE YuCa.
*[Ipusnaku gemumoctr Ha 2, 5, 10, 3, 9*. Jlenenue ¢ octaTrkoM.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTeJeM. 3amUCh 4YHCIAa B BHJE CYMMBI pa3psSaHBIX
CllaraeMbIX.

UucnoBoe BbIpaKeHHE. BblunCleHME 3HAYEHWM YHUCIIOBBIX BBIPAXKEHUH; TMOPAIOK
BBITIOJIHEHUS AeicTBUA. Vcronib30BaHre MPU BBIYMCIEHUSAX IEPEMECTUTENHLHOTO U COYETATEILHOTO
CBOMCTB (3aKOHOB) CJIO’KEHHUSI U YMHOXKEHHUS, * pacrpeeuTeNIbHOI0 CBOMCTBA YMHOKEHUS *.

Apoon

[IpencraBnenue o npoOM Kak crocoOe 3amucu 4acTh BeaM4uHBbL. OOBIKHOBEHHBIC POOH.
[IpaBunbHBIE U HeNpaBUIIbHBIE OpoOU. CMmelaHHas IpoOb; MpPEACTaBICHUE CMELIAHHOW ApoOu B
BUJ€ HENPaBWIBHOW JpoOM M BBIJEICHHE LEIOM 4YacTH 4YMclIa M3 HENpaBUIBHOM ApoOH.
N3obpaxenue npobeil TOUkaMu Ha YUCIOBOM TpsiMoii. OCHOBHOE CBOMCTBO apoou. * CokpaleHue
npo6eit. [IpuBenenue

! 3,Z[eCB n gajiee * *0003HaUEHBI TEMBI, U3YYCHUE KOTOPBIX IIPOBOJUTCA B O3HAKOMUTCIIBHOM ILIAHE.
Heﬂaror CaMOCTOATCIIbHO OIIPEACIACT 00BeM HN3y4a€MOI'0 MaTrc€puajia.

npoOu K HoBOMY 3HameHaTeno*. CpaBHEHHE IpOOCH.

Crnoxenue ¥ BblYMTaHHE ApoOeil. YMHOXKEHUE H JeleHHue ApoOeil; B3auMHO - OOpaTHbIC
npoou. *HaxoKJeHHe YacTH LEJIOT0 | IEJIOTO M0 ero YacTu™.

Jlecsatuunas 3anuchk japooOeii. [lpencraBienue necaTHYHON OpoOU B BUIEC OOBIKHOBEHHOM.
N300paxkeHne NECATUYHBIX JAPOOCH TOYKAMU HA YHUCIOBOW mpsiMoil. CpaBHEHHUE ECATUYHBIX
TpOOEiH.

ApudmeTrueckre ACUCTBUS C JCCATUYHBIMH JpoOsimu. * OKpyrieHHe IeCITUYHBIX
npobeit*.

Pelenne TeKCTOBBIX 3a7a4

Pemenne TekcToBBIX 3adau apudmeTrndeckuMm crocoOom. *PerieHne TOTHYECKUX 3aad.
Pemenue 3agau mepebopoM Bcex BO3MOKHBIX BapHaHTOB *. Mcmonb30BaHWE MPH PEIICHUU 3a/1a4
TAOJIUI[ U CXEM.

Pemenue 3amayu, comepKamux 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYHHBI: CKOPOCTh, BpeMH,
paccTosiHHe; I1I€Ha, KOJIMYECTBO, CTOMMOCTb. EJMHMIIBI W3MEpeHHs: MacChl, 00BEMa, IEHBI;
paccTosiHUS, BpeMEeHH, CKOPOCTH. CBSI3b MEXKAY IMHUIIAMU U3MEPEHUS KaKI0W BETTMYUHBI.

Pemenne oCHOBHBIX 3a/1a4 Ha JPOOH.



[IpencraBnenue AaHHBIX B BUE TaOIHII, CTOIOYATHIX AUATPAMM.

Harasanas reomerpus

Harnsaneie npeacraBienus o Gpurypax Ha IJIOCKOCTH: TOYKa, MpsiMast, OTPE30K, Jyd, YTOJI,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYXHOCTb, Kpyr. Yroj. [IpsmMoii, ocTpblii, Tymoi U pa3BEpHYThIE
YIJIBL.

JUinHa oTpe3ka, METpUYECKHE €OUHHUIBl JJIuHBL. [[nuHa JOMaHOW, mnepumerp
MHOTOYI0JIbHUKA. I3MepeHre 1 NoCTpoeHUeE YIIoB € IOMOIIBIO TPAaHCIIOPTHPA.

Harnsanuele npencraBieHus o Gurypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK; MPSIMOYTOJIbHHUK,
KBaJ[paT; TPEYTOJIbHUK, *0 paBeHCTBE huryp*.

N3o00paxkenue ¢uryp, B ToM ymciie Ha kieryatoil 6ymare. *[loctpoenue koHpurypauuii u3
yacTel MpsMOM, OKPY>KHOCTH Ha HEJIMHOBAHHOM M KieTdaroil 6ymare*. Vcnonb3oBaHHe CBOMCTB
CTOPOH U YIJIOB MPSIMOYrOJIbHUKA, KBaJpaTa.

[Tnomaas npsIMOYroibHUKA U MHOTOYTOJIbHMKOB, COCTAaBJIEHHBIX W3 MPSMOYTOJIbHHUKOB, B
TOM 4Hcie QUryp, n300pakKCHHBIX Ha KieT4aTon Oymare. EAuHUITBI H3MepeHus TUTOIaIn.

*HarnsgHele  TpencTaBi€HHs] O  IPOCTPAHCTBEHHBIX  (GUIypax:  MPSIMOYTOJIbHBIN
napajuiefienunesa, Kyo, MHOrorpaHHukd. M3o0paxkeHne npocTedmnx MHOTOTPaHHUKOB. Pa3BepTku
Kyba u mnapamenenunena. Co3gaHue Mojenel MHOTOIpaHHUKOB (M3 OyMarw, HpPOBOJIOKH,
TJTACTHIIMHA | JIp. )*.

*O0BEM MPSIMOYTOTBLHOTO TTapayienenuneaa, kyoa. Equanis nsmepenns oobema™,

6 KJACC

HartypaabHble yucia

Apudmernueckue JEHCTBUS C MHOTO3HAUHBIMU HATypalbHBIMU YHCIaMH. YHCIOBBIE
BBIPKEHUS, TOPSAOK JAEHUCTBUM, HCMHOJb30BaHUE CKOOOK. lcmonp3oBaHWE NpHU BBIYMCICHUSX
MEPEMECTUTEIBHOTO U COYETATEIILHOTO CBOMCTB CIIOKEHUS U
YMHOKEHUS, *pacrpeeTuTeIbHOTO CBOMCTBA YMHOKEHUA. * OKpyrieHne HaTypalbHbIX YHCE.

*

Jlenutenu W KpaTHbIE Yuciia; * HauOONBIIMKA OOIIMKA NETUTENIh U HaWMMEHbIIEe o0IIee

KpatHoe. /lenmMMOoCTh CyMMBI U Ipou3BeieHus ™. JleneHue ¢ 0CTaTKOM.

Apodu

OObIKHOBEHHas! JIpoOb, OCHOBHOE CBOMCTBO IpoOM, cokpaieHue apobeii. CpaBHEHHE U
yropsiiounBanue ApoOedd. Pemenne 3amad Ha HaXOKIEHHE YacTH OT LEJIOTO M IIEJOro IO €ro
yactu. JIpoOHOe wymcno Kak pe3ynpTar neneHus. llpencraBieHue AecsSTUYHOW IpoOu B Buie
OOBIKHOBEHHOH JpOOH M BO3MOXKHOCTH IPEACTABIICHNUSI OOBIKHOBEHHOW NPOOH B BUAE JECATHYHOM.
JlecsaTnyable OpoOM W MeTpudeckas cucremMa Mep. Apudmerndyeckue IEHCTBUS M YHCIIOBBIC
BBIPaKEHHS C OOBIKHOBEHHBIMH U JIECITUYHBIMU JIPOOSMH.

OtHomenue. JleneHue B JaHHOM OTHouleHMu. *Macmra6*, mpomopuus. IIpumenenue
MPONOPLMIA IPU PEIICHUH 3a/1a4.

[TonsiTue mponeHta. BeruncieHne MponeHTa OT BEIWYMHBI U BEJTUYMHBI 110 €€ MPOLEHTY.
BelpaxkeHne NpOLEHTOB AECATHUHBIMU JpoOsiMu. PemieHue 3agad Ha NOpoLEHTHL. BwipaxeHue
OTHOILIEHUSI BEJIMYUH B MIPOIICHTAX.

IoJsi0kMTeIbHBIE U OTPHLATEIbHbIE YHCJIA

[lonoxxutenpHble M OTpHULATeNbHble uucna. lleasle uwmcna. *  Monyns yucna,
reoMeTpuyYecKasl HHTeprpeTanus Moayis uncia*. M3o00paxeHne ynucen Ha KOOPAUHATHOM MPsMOH.
*YucrioBble MPOMEKYTKU .



CpaBuenue uuncen. ApupmeTndeckue NSHCTBUS C TOJIOKUTEIBHBIMA M OTPUIATEIHHBIMU
YHCIIaMHU.

[IpsimoyrosnpHas cucTemMa KOOpAMHAT Ha IulocKocTU. KoopamHaTel TOYKM Ha IUIOCKOCTH,
abcmucca u opauHarta. [loctpoenune Touek u GUryp Ha KOOpAMHATHOH MIIOCKOCTH.

BykBeHHbIe BbIpasKeHHA

[Ipumenenne OyKB Ui 3alIMCH MAaT€MaTHYECKUX BBIPOKEHHUH M mpeaiokeHuit. CBoWcTBa
apupMeTHIeCKNX AeHCTBUA. *ByKkBeHHBIC BBIPDOKEHHS W UYMCIOBBIE TOACTAHOBKH.™ ByKBEeHHBIE
paBEHCTBA, HAXOXKJICHHE HEM3BECTHOTO KOMIIOHEHTa. DOpMyITbl; GOPMYITBI IEPUMETPa M TUIOIIAH
IPsIMOYTOJIbHMKA, KBaJpaTa, * o0beMa napajuiesnenunesa u kyoa*.

Pemenne TekcToBBIX 32124

Pemenne TexkcToBBIX 3aad apuPMETHUUECKUM crocoboM. *PerieHue JIOTMYECKUX 3ajad.
Pemenue 3ana4 nepebopoM BceX BOSMOKHBIX BAPHAHTOB. ™

Pemenue 3anau, cogepKaiiyux 3aBUCUMOCTH, CBS3BIBAIOLIUX BEJIMYUHBI: CKOPOCTb, BPEMS,
paccTosiHue; II€Ha, KOJIMYECTBO, CTOMMOCTBH; TPOU3BOJUTEIHLHOCTh, BpeMsi, OOBEM pabOTHI.
Equaunel m3MepeHus: Macchl, CTOMMOCTH; DPACCTOSHUS, BPEMEHH, CKOpOCTH. CBS3b MEXAY
€IMHULIAMU U3MEPEHUs KaXk101 BEeITUYHHBL.

Pemenue 3amad, CBS3aHHBIX C OTHOUIEHHEM, MPONOPHUUOHAIBHOCTHIO  BEJIUYMH,
MIPOLIEHTAaMU; pelIeHHEe OCHOBHBIX 33J1a4 Ha APOOU U MPOIIEHTHI.

*OueHka ¥ MPUKUJIKaA, OKPYIJIEHHE pe3yibTara™.

*CocraBieHre OYKBEHHBIX BBIPaKEHUI 110 YCIIOBHUIO 3a1auu ™.

[IpencraBnenue AaHHBIX € HOMOLIbI0 Tabuui KU auarpamm. CronOuarble JUarpaMMbl:
YTEHHE U NIOCTpOeHUE. UTeHHE KPYyrOBBIX IUArPaMM.

Harasignast reomerpus

Harnsanele npeacraBieHus o Gurypax Ha INIOCKOCTH: TOUKa, MpsMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPYKHOCTb, KPYT.

*B3auMHOE pacrnoyioKeHUEe JBYX MpPSAMBIX Ha IUIOCKOCTH, IapajulelbHble HpsSMBbIE,
HEepIeHANKYIApHbIe NpsiMble®. M3MepeHue paccTOsSHUN: MEXIYy ABYMsI TOYKAMHU, OT TOYKH [0
IIPSIMOM; JUIMHA MapIIpyTa Ha KBaJpaTHOU CETKE.

W3mepeHne u NOCTPOEHHUE YIVIOB € IMOMOUIBIO TPAHCIOPTHpAa. Buapl TpeyroJbHHUKOB:

OCTPOYTOJIbHBIN, IPAMOYTOJIbHBIN, TYOYTOJIbHbIN;
paBHOOEIPEHHBINH, PaBHOCTOPOHHMM.  UeThIpEXyroJbHUK, HPUMEPbl  YEThIPEXYTOJIbHUKOB.
[IpsiMOyroabHMK, KBaJpaT: UCHOJIb30BAaHUE CBOICTB CTOPOH, YIJIOB, auaroHaneid. *M3oOpaxkeHue
reoMeTpuYecKux (uryp Ha HEIMHOBaHHON Oymare ¢ HCHOJb30BAHHUEM ILIMPKYJs, JIMHEHKH,
yroJjibHUKa, Tpancnoptupa™. Iloctpoenus Ha kieT4aTtoil Oymare.

Ilepumetp MHOroyronasHuka. [ToHatue nuomany GUrypsl; eTMHULIBI U3MEPEHUS TIOIIAH.
[TpubnmxeHHoe u3MepeHue Iomaau Guryp, B ToM Yuciie Ha KBaJapaTHoH ceTke. * [IpubmmkenHoe
U3MEpEeHUe AIMHBI OKPYKHOCTH, TIOLIaIU Kpyra™.

*CummMmeTpusi:  LEHTpaslbHasi, oceBas M 3epkaibHag cuMmMmerpuu. [loctpoeHue
CUMMETPHUYHBIX QUryp*.

*Harmnsiasle IpeCTaBICHUs O IPOCTPAHCTBEHHBIX (PUTypax:
napajenenunes, Ky0, Mpu3Ma, NHpamMHla, KOHYC, LMIUHAp, Iap U cdepa. M3oOpaxeHue
MPOCTPAHCTBEHHBIX Guryp. IIpumepsl pa3BEPTOK MHOTOIPaHHHUKOB, LIMIIMHAPA U KoHyca. Co3aaHue
MojieNiel MPOCTPAHCTBEHHBIX GUTyp (13 Oymaru, IpoBOJIOKH, IJIACTUIMHA U JIP.).

[Tonsitne  oObeMa; eauHHUIBI  U3MepeHHs o0bema. OOBEM  MPSAMOYTOJIBLHOTO
napasenenumnesna, kyoa*.



[IJTAHUPYEMBIE ITPE/IMETHBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «MATEMATUKAV.

OcBoenune yuyebHOTO Kypca «Marematuka» B 5-6 Kiaccax OCHOBHOW IIKOJBI JIOJDKHO
o0ecreunBaTh JOCTHKEHHE CIIEAYIOIUX IPEAMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:

5 KJIACC

Yuciia ¥ BBIYUCICHUSA

OpueHTHpoBaThCi B IMOHATUSAX M ONEpUpPOBaTh Ha ©0a30BOM YpPOBHE TEpPMUHAMH,
CBSI3aHHBIMU C HaTypaJIbHBIMU YHCIaMH, OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMHU.

CpaBHUBaATh U yNOpsJI0UYMBAaTh HATypajbHbIE UMCIIA, CPABHUBATH B MPOCTEHIINX CIydasx
O0OBIKHOBEHHBIE IPOOH, IECATUYHBIE APOOH.

CoOTHOCUTH TOUKY Ha KOOPAWHATHOM (YMCIOBOM) MPSAMOI C COOTBETCTBYIOIIUM €1 YHCIIOM
1 n300paxkaTh HaTypaJIbHbIE YMCIIa TOYKaMHU Ha KOOPJUHATHOM (YMCIIOBOI) MPSIMOH.

BoinmonHaTe apudmernyueckue NEHCTBUS C HATypalIbHBIMU YHMCIAaMH, ¢ OOBIKHOBEHHBIMU
IpoOSIMH B MPOCTEUIINX CITydasiX.

BoinonHATE NpoBepKyY, MPUKUIKY Pe3y/IbTaTa BEIYUCICHUN.

OKpyrisTh HaTYpAJIbHBIE YUCIIA.

Pemenne TekCTOBBIX 32124

Pemath TekcroBble 3aaun apu(PMETHYECKUM CIIOCOOOM U € MOMOIIbIO OPraHM30BaHHOIO
KOHEYHOTO Tiepedopa BCeX BO3MOXKHBIX BapHaHTOB (NP HEOOXOIMMOCTH C HaIpPaBJISIONICH
MTOMOIITBIO).

Pemats 3amaun, copeprkaiiue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIHYMHBI: CKOPOCTh, BpeMH,
paccTosiHue; 1IeHa, KOJIMYeCTBO, CTOMMOCTH (ITPH HEOOXOIMMOCTH C HCIIOIb30BAaHUEM CIIPABOYHOM
nHpopmanmn).

Hcnonb30BaTh KpaTKue 3aluCH, CXeMbl, TaOIHIIbI, 0003HAYEHUS PU PEIICHUU
3a/au.

[Tonb30BaThcsi OCHOBHBIMM €IMHULIAMU M3MEPEHUS: IIEHbI, MACChl; PACCTOSIHUS, BPEMEHH,
CKOPOCTH; BBIpaXaTh OJIHU €AMHMIIbI BEJIMYMHBI yepe3 Apyrue (Mpu HeoOXOAMMOCTH C ONOPOM Ha
CIIPaBOYHYIO HH(POPMAITHIO).

W3Bnekarp uHGOpMAIMIO, MPEICTaBICHHYI0 B TalnMile, Ha CTOJIOYaTON auarpamme,
UHTEPIPETUPOBATH MPE/ICTABICHHBIC JTaHHbBIE, HCIIOIb30BAaTh JaHHBIC MTPU PEIICHUU 3aa4.

Harasgnasi reomerpust

[Tonb3oBaTbcsi TEOMETPUYECKUMH TMOHSATHSAMHU: TOYKa, MpsAMas, OTPE30K, JIyd, Yrod,
MHOTOYTOJILHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTE mpuUMeEpsl OOBEKTOB OKPYXKAIOIIETO MHpa, HUMEIUX (HOpMy H3y4ECHHBIX
reOMEeTpUYECKUX (QUryp.

Hcnonb3oBaTh TEPMUHOJIOTHIO, TPH HEOOXOIMMOCTH IO BH3YaJIbHOM OIOpE, CBSI3aHHYIO C
yriaMH: BEpIIMHA, CTOPOHA; C MHOTOYIOJIbHMKAaMH: YrOJ, BEpIINHA, CTOPOHA, IUAroHalb; C
OKPY>KHOCTBIO: painyc, TUaMeTp, LICHTP.

N3006paxaTh U3yuyeHHbIE reOMeTpUYecKre GUrypbl Ha HEIMHOBAHHOW M KieTyaToil Oymare
C TIOMOUIBIO LIUPKYJIS U JIMHEHKH (ITOCTIe COBMECTHOTO aHAIIN3a).

Haxonuts naMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHHEM C IOMOUIBIO JIMHEWKH,
CTPOUTH OTPE3KU 3aJaHHOM JUINHBI, CTPOUTH OKPY>KHOCTB 33JJaHHOTO pajuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YITIOB IPSMOYIOJBHUKA, KBaJIpaTa il UX NOCTPOCHHUS,



BBIYMCIICHUS IUIOIIAN U IEPUMETPA.

Bbruucnare nepuMeTp M IUIOIIAAb KBaJpaTa, MPSIMOYTOJIbHUKA, (DUTYpP, COCTABICHHBIX H3
PSIMOYTOJIBHUKOB, B TOM YHclie PHUTYp, H300paKEHHBIX Ha KJIETYATON Oymare.

[lonb30BaTbcsi OCHOBHBIMM METPUUECKMMU €AMHHULIAMU HW3MEPEHMs JUIMHBI, IUIOLIA/N;
BBIPAXKaTh OJHU €IUHULBl BEIMYMHBI uepe3 JApyrue (Ipu HEoOXOOUMOCTH C ONOpoll Ha
CIIPaBOYHYIO HH(POPMAILIHIO).

PacnioznaBate mapanenenunesn, KyO, HCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, PeOpo
IpaHb, U3MEPEHMSI; HAXOIUTh U3MEPEHHUSI NTapaliesienuneaa, Kyoa.

Beruncnsate 00beM Kyba, Mapajuiesienureaa 1Mo 3aJaHHBIM H3MEPEHHUsM (C OMopoil Ha
QITOPUTM Y4eOHBIX AEHCTBHIT), MOJIB30BATHCS €ANHULIAMU U3MEPEHUS 00bEMA.

Pemars HecnoxkHble 3a7ayd Ha M3MEPEHHE TE€OMETPUUECKHUX BEJIWYMH B MPaKTHUYECKUX
cUTyausax (Ipu HEOOXOIUMOCTH € BU3YaJIbHOM OIOPOit).

6 KJIIACC

Yucia 1 BbIYMCICHUS

OpueHTHpOBAaThCS B TMOHATUSAX W OMNEpUpPOBaTh Ha 0a30BOM YypOBHE TEpMHUHAMH,
CBSI3aHHBIMU C PAa3IMYHBIMU BUJAAMH YHCET M CHOCOOaMU WX 3aIllMCH, MEPEXOIHUTH (€CIU ATO
BO3MOYHO) OT OJIHOM (pOpMBI 3anKCH Yncia K Ipyrou.

CpaBHHMBAaTh W YIOPSIOYMBATH IENIbIE YHWCIA, OOBIKHOBEHHBIE M JECCATUYHBIC JPOOH,
CpaBHMBATh YUCJIa OJTHOTO M Pa3HbIX 3HAKOB.

Boimonusate  apudMernueckue ACMCTBHS €  HATypaJbHBIMHM W LEJIBIMA  YHCJIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSMU, TIOJOKUTEIBHBIMU U OTPULIATEIbHBIMU YHCITAMH.

BoruncnsaTe 3HaYeHHs YUCIOBBIX BhIPAXKEHUM, BBIMOIHATh MPUKUAKY U OLIEHKY pe3ysibTara
BBIYKMCIICHUI; BBIMIONHATh MpeoOpa3oBaHMsl UYUCIOBBIX BBIPaXEHUM Ha OCHOBE CBOMCTB
apu(pMETHYECKUX JTCUCTBUH.

CoOoTHOCUTH TOYKY Ha KOOPAMHATHON MPSIMOM C COOTBETCTBYIOIIMM €H YHCIOM U
n300paxkaTh YKciIa TOYKaMHU Ha KOOPJMHATHOM MPsAMOil, HAXOIUTh MOYJb YUCIA.

CoOTHOCUTH TOYKH B HPSIMOYIOJILHOM CHUCTEME KOOpAWHAT ¢ KOOpAMHATAMU 3TON TOUKH.

OKpyrisaTh 1IeJble YHCIIa W JeCATHYHBIE IpoOu (1o 00pasily), HaXOAUTh MPUOIMKEHUSI
qHCer.

YuciaoBble U OyKBeHHbIE BbIPAsKEHHS

OpuenTHpoBaTbCcs B TMOHSATUAX U ONEpPUpPOBaTh Ha 0a30BOM YpPOBHE TEpPMUHAMH,
CBSI3aHHBIMU C 3aIMChIO0 CTETIEHU YHCIA, HAXOJIUTh KBAJIpaT U KyO YHCIla, BBIUUCIATH 3HAYECHUS
MPOCTEHIIINX YHUCIOBBIX BEIPAKEHUH, COAEPKAIINX CTETICHH.

[Tonb3oBaTbest MpU3HAKAMU JAETUMOCTU (MpU HEOOXOAMMOCTH C ONOPOM Ha ajIropuTM
MpaBuUJIa), pacKIaAbIBaTh HATypajbHbIC YKCIA HA MMPOCTHIE MHOXKHUTEIH.

*Tonp30BaThcss MacITAbOM *, COCTABIIATH MPOMOPIIMU M OTHOLIICHUSI.

Hcnonb3oBath OyKBBI A1 0003HAUYEHUS YUCEIN MPH 3alMCU MAaTEMAaTHUYECKUX BBIPAKCHHIA,
HAaXOJWTh 3HAYEHHUA OYKBEHHBIX BBIPOKEHUH, OCYHIECTBISSI HEOOXOJWMBIE TOJCTAHOBKH U
npeoOpa3oBaHus (C OMOPO Ha ANTOPUTM YUEOHBIX ASHCTBUIN).

HaxonuTh Hen3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Penienue TeKCTOBBIX 3a7a4

Pemate MHOroImaroBble TEKCTOBbIE 3aJaud apU(PMETHUYECKUM CIOCOOOM C OMOpOi Ha
BOIPOCHBIH IJIaH.



Pemars mnpocreiimye 3anayd, CBsS3aHHbBIE C OTHOLIEHUEM, IIPONOPLUOHAIBHOCTHIO
BEJIMYMH, IPOIIEHTAMH; PeIIaTh TPU OCHOBHBIE 33/1a4M Ha POOU U MPOLIEHTHI.

Pematp 3amaun, cogepxkalue 3aBUCUMOCTH, CBS3bIBAIOLINE BEIMYMHBI: CKOPOCTb, BpEMS,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOMMOCTD;
MIPOU3BOIUTEILHOCTD, BpeMs, 00beMa paboThI, HCIIONIB3Ys apu(METHUECKUEe ACHCTBUS, OLECHKY,
MIPUKUJIKY; TTOJIH30BATHCS €IUHUIIAMHI U3MEPEHHUSI COOTBETCTBYIOIIMX BEITUYHMH.

CocraBiatrh OyKBEHHBIE BBIPAKEHUSI 110 YCIOBHIO 3a/1a4U TI0CJIE COBMECTHOTO aHAJIM3a.

N3Bnekate MHPOpPMAITNIO, IPEICTABICHHYIO B TaOMUIAX, HA JTMHCWHOH, CTONOYATON WiH
KpYyroBOM JuarpaMmax, HHTEPIPETUPOBATh IPEICTABICHHBIE JaHHBIE; HCII0JIb30BATh JaHHBIE IPU
pelIeHnH 3a1ay.

[IpencraBasaTs nHGOPMAITUIO C TOMOIILIO TAOJIHIL, TUHEHHOMN U CTOJIOYATOM TUArpamm.

Harnsanas reomerpus

[IpuBoauTh, TpUMEPH OOBEKTOB OKPYKAIOIIETO MHpPa, HMEIONIUX (OpMY H3yUdE€HHBIX
TEOMETPUUECKUX TUIOCKUX W TPOCTPAHCTBEHHBIX (DUTYp, TPUMEPHI PABHBIX U CUMMETPHUYHBIX
¢buryp.

N300paxkaTh C MOMOIIBIO LHUPKYJS, JIHUHEWKH, TpPaHCHIOPTHpa Ha HEJIWHOBAHHOW U
KJeTyaroil Oymare H3ydeHHbIE IUIOCKHE TeoMeTpuueckue GUrypbl M KOHUrypauuu,
CUMMETPUYHBIE (PUTYPHI.

Nwmetps mpencraBiieHne 0 Tr€OMETPUYECKUX MOHATUSAX: PaBEHCTBO (DUTYp, CUMMETpHUS, OCh
CUMMETPHH, IIEHTP CUMMETPHUH.

Haxonute BeMWYMHBI YIIO0B HM3MEPEHUEM C IMOMOIIBK TPAHCIOPTHPA, CTPOUTH YIJIbI
3aIaHHOW BEJIMYMHBI, MTOJIB30BAaThCA MPU PEUICHUU 3a/ad IpaJyCHON MEpOMl YIJOB; pacno3HaBaTh
Ha YepTe’kax OCTPBIA, MPSIMOM, pa3BEPHYTHIN U TYNON YIJIbI.

BeluucnaTe AnuHY JIOMAaHOW, NEPUMETP MHOTOYIOJIBHHMKA, IOJIb30BAThCA EAMHULIAMU
W3MEPEHUS JJIMHBI, BBIPAXKaTh OJIHU €IMHULIBI U3MEPEHUS JUIMHBI YEPE3 Ipyrue.

Haxonutb, ucnosnbp3ys 4epTExKHbIE HHCTPYMEHThI, PACCTOSIHUSA: MEXKIY JBYMS TOUYKaMU, OT
TOYKH JI0 NIPSMOU, JUIMHY ITyTU Ha KBAJPAaTHON CETKE.

Boruncnate minomanb  (Uryp, COCTaBIEHHBIX U3 MPSIMOYIOJBHUKOB, HCIOJIB30BaTh
pazbueHre Ha NPSIMOYrOJIbHUKH, Ha paBHble (QUIypbl, IOCTpauBaHHE O MPSIMOYrOJIbHHKA;
10JIb30BATHCSI OCHOBHBIMU €IMHULIAMU U3MEPEHUS TUIOLIAH; BEIPAKATH OJJTHU €UHULIBI U3MEPEHUS
IIoUIaAu Yepe3 apyrue (mpyu HeoOX0UMOCTH C OMOPOil Ha CIIPABOYHYIO HH(OPMAILIUIO).

PacrioznaBath Ha MOJENSX U M300paKEHUSX MUPAMHAY, KOHYC, HIWHIP, UCIOJIb30BATh
TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, IPaHb, OCHOBAHHE, Pa3BEPTKA.

N300paxkaTh Ha KIIeT4aToi Oymare MpsMOYTOJIbHBIN MapaieNenume].

Boruncnsate 00bEM MPSMOYrOJIBHOTO TapajulieNienunena, Kyoda, Mmoiab30BaTbCsi OCHOBHBIMU
eIMHULIAMU U3MEpEeHHs] 00bEeMa; BBIPAXKaTh OJHU €IUHHUIBI M3MEpeHHs 00beMa uepe3 Apyrue (c
OTIOPO¥ Ha CTIPABOYHYIO HHPOPMAIIHUIO).

Pemate HecnoxHbIe 337a4d Ha HAXOXKJIEHUE T'€OMETPUUYECKUX BEIUYMH B MPAKTHUYECKUX
cUTyarusx (mpu He0OXOAMMOCTH C BU3YaJIbHOU OTMOPOit).

®EJIEPAJIBHAS PABOYAS TIPOIT'PAMMA YYEBHOI'O KYPCA
«AJITEBPAY. 7-9 KJIACCBI

Ienn u3ydyenus: yaeGHOro Kypca
AnreOpa sIBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOM IIKOJBI: OHAa 00ecreunBaeT
U3Y4YE€HHUE JPYIMX [IUCLUUIUIMH, KaK €CTECTBEHHOHAY4YHOIO, TaK M T'YMaHUTapHOIO LHUKIIOB, €€



OCBOEHHME HEOOXOJUMO Ui MPOAOJDKEHHs 00pa3oBaHMs M B MOBCEAHEBHOW ku3HH. PazBurue y
00yJaronuxcs HAy4YHBIX TMPEICTABICHUNA O IIPOUCXOXKICHUH

Y CYIIHOCTH aireOdpanveckux aOCTpakKInid, Clioco0e OTpaKEHUSI MAaTEMAaTHIECKON HAyKOW SIBJICHHIA
U TPOIECCOB B MPUPOJEC MU OOLIECTBE, POJIM MATEMAaTHYECKOTO MOJCTUPOBAHUS B HAYYHOM
MO3HAHWU U B MPAKTHUKE CHOCOOCTBYET (OPMHUPOBAHHMIO HAYYHOT'O MHPOBO33PEHHS W KadeCTB
MBIIIUICHUS, HEOOXOMUMBIX [UIsl aJanTalid B COBpeMEHHOM HudpoBoM oobOmecTtBe. M3yuenue
anreOpbl  €CTECTBEHHBIM O0O0pa3oM oOecreunBaeT pa3BUTHE YMEHHUS HaONoIaTh, CPaBHUBATH,
HaxXOJUTb 3aKOHOMCPHOCTH, TpC6y€T KPUTUYHOCTH MBbIIIJICHHA, CIIOCOOHOCTH APryMmCHTHPOBAHHO
00OCHOBBIBaTh CBOM JCWCTBUS M BBIBOABI, (OPMYIHpOBaTh yTrBepKIeHHs. OCBOeHHE Kypca
anreOppl 00ecreyrBaeT pPa3BUTHE JIOTMYECKOTO MBIIUIEHUS OOYYaroIUXCS: OHHU HCIOJb3YIOT
ACAYKTHBHBIC 1 MHAYKTUBHBIC

paccyxieHust, 00001IeHre U KOHKpPETH3alnio, abcTparupoBanre u aHanoruto. O0yuenue anredpe
MIPENIoaraeT 3HAYUTEIbHBIH OOBEM CAMOCTOSITENILHOM NEATENbHOCTH OOy4aloluXcs, MO3TOMY
CaMOCTOSITEJIbHOE  pELIeHHe  33Jad  eCTECTBEHHbIM  00pa3oM  SBJISETCS  peanu3alueit
ACATCIIBHOCTHOI'O MPpHUHIUIIA 06y’~I€HI/I$I.

B crpykType nporpammel yueOHOTO Kypca «Anredpay» OCHOBHOW IIKOJIBI OCHOBHOE MECTO
3aHMMAIOT COJIepKaTeIbHO-METOINYecKue JUHUM: «YHucina u BBIYMCIEHUS»; «ANredpandeckue
BBIpOKEHUN»; «YpaBHEHHMs] M HepaBeHCTBa»; «DyHkium». Kaxnas u3 sTux copaepkareiabHO-
METOANYCCKUX JIMHUH pa3BUBACTCA Ha MPOTSKCHUU TpéX JIET U3Y4YCHHA KypcCa, CCTCCTBCHHBLIM
o0pa3oM IMeperieTasich U B3aUMOJEWUCTBYS C JAPYTMMHU €ro JuUHUsAMHU. B Xxone m3yueHus kypca
o0yyarouuMcsl MPUXOJUTCS JIOTUYECKH PpacCyXAaTh, MCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B cBsI3M ¢ 3TUM 1enecooOpa3HO BKIIOYUTH B IPOrpaMMy HEKOTOPbIE OCHOBBHI JIOTHKH,
MIPOHU3BIBAIOIIME BCE OCHOBHBIE pa3/ieibl MaTEeMaTHUYECKOro 00pa3oBaHUS U CHOCOOCTBYIOIIHE
OBJIAJICHUIO OOY4YaIOIIUMHUCS OCHOB YHHUBEPCAJIBHOTO MAaTEMaTHYECKOTo s3blka. Takum oOpazom,
MOXHO YTBEpPXIaTh, YTO COACPKATEIHLHON M CTPYKTYPHOM OCOOCHHOCTBIO Kypca «Anredpar
SIBJIIETCS €r0 MHTErPUPOBAHHBIN XapaKTep.

Copepxanue TMHUU «YKcla U BBIYUCICHUS CIY>KUT OCHOBOM IS JAIIbHEUIIET0 N3y4eHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YYAIOIIUXCS JIOTHYECKOTO MBIIUICHUS, (POPMHUPOBAHHIO
YMEHHSI TOJB30BaThCS QITOPUTMAMH, a TaKkKe MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB,
HEOOXOIUMBIX ISl TIOBCEHEBHOM XKU3HU. Pa3BuTHe MOHATHS O YKCIE B OCHOBHOM IIKOJIE CBSI3aHO
C PpalMOHANBHBIMH U UpPpAlMOHAJIBHBIMU 4YHCIaMHU, (OPMUPOBAHUEM IMIPEACTABICHUN O
JNEUCTBUTENLHOM 4HCIIE. 3aBEpIICHHE OCBOCHHS UMCIOBOM JIMHHHM OTHECEHO K CTapiieMy 3BEHY
o01ero oOpa3oBaHUsI.

ConepmaHHe ABYX anre6pa1/1quKI/IX JMHAN - «Aﬂre6pa1/1quKHe BBIPpAXKCHUSA» H
«ypaBHCHI/IH U HCPAaBCHCTBaA» CHOCO6CTBy€T (I)OpMI/IpOBaHI/IIO y o6yqafou11/1xc;1 MaTEMATHYICCKOI'O

amnmapara, HeoOXOJMMOIO JUIs pelleHHs 3aJad MAaTeMaTHKH, CMEXHBIX MPEIMETOB U IPAKTUKO-
OpUEHTUPOBAHHBIX 3a7ady. B OCHOBHOW 1Kone y4eOHBIH Marepuana TIpyNIUpyeTcs BOKPYT
palMoOHANBHBIX BbIpaXeHUH. AsreOpa AEMOHCTpUpYET 3HAu€HHE MAaTeMaTHKU Kak s3bIKa IS
IIOCTPOCHHUSI MAaTEMATUYECKUX MOJEINEH, ONMCAaHUS IPOLECCOB M SBICHUHM peaJbHOro mupa. B
3aauu 00ydeHus aiareOpe BXOJAT TakKe JalibHeiliee pa3BUTHE aJTOPUTMUYECKOTO MBILIUICHUS,
HE00X0/MMOT0, B YaCTHOCTH, JUII OCBOEHHS Kypca HH(GOPMATHKHM, M OBJAJICHHE HaBbIKaMH
JeTyKTUBHBIX paccyxJeHuid. [IpeoOpa3oBanue CMMBOJBHBIX (OPM BHOCHUT CBOW crienu(pUUecKuit
BKJIa/1 B pa3BUTHE BOOOpakeHUs, CIOCOOHOCTEH K MaTeMaTu4ecKoMy TBOPYECTBY.

Conepxxanne  (QyHKIMOHAIBbHO-rpaUUYECKONM  JUHUM  HAlEJIEHO Ha  TOJydyeHHe
IIKOJPHUKAMH 3HAHUHA O (YHKIUSAX KaK BaKHEWIIEeH MaTeMaTHUYecKOW MOJETH JUIs OMUCAHUA U



UCCIICIOBAHUS Pa3HO-00pa3HBIX MPOLECCOB U SIBICHUI B mpupoje U olmiecTBe. M3ydeHue 3Toro
MaTepuaga CHOCOOCTBYET Ppa3BUTHIO Y OOy4aIONIMXCS YMEHHS UCIOJb30BaTh Pa3IHYHBIC
BbIPA3UTCIIBHBIC CPCACTBA $A3bIKa MATCMATUKHU — CJIIOBCCHBIC, CHUMBOJIMYCCKUC, rpa(bnquKHe,
BHOCUT BKJIaJ B q)OpMI/IpOBaHI/Ie HpeﬂCTaBHeHI/If/’I O pOJIK MAaTCMAaTUKN B PA3BUTHUU HUBUIMU3ALUNA U
KYJIbTYpBI.

MecTo y4e0HOro Kypca B y4eOHOM ILIaHe

CornacHo yyeOHOMY IJIaHy B 7-9 Kilaccax m3ydaeTcs y4eOHBIA Kypc «Anredpay, KOTOPBIH
BKIIIOYAET CJIENyIOIMe OCHOBHBIE pa3feibl  coiepkaHus: «Uumciaa W BBIYMCICHHSY,
«Anredpanyeckre BbIpaXeHUs», «YpaBHEHUSI U HEPABEHCTBaY, «DyHKIUMY.

VY4eOHbIN TUIaH Ha U3YYEeHHE alreOpsl B 7-9 Kiaccax OTBOJIUT HE MeHee 3 y4eOHBIX 4acoB B
HEZIEII0 B TeUEHUE KaXJ0ro rojaa o0ydeHus, BCEro 3a Tpu roaa o0ydyeHus - He MmeHee 306 yueOHbIX
9acoB.

COAEPXAHUE YYEBHOI'O KYPCA «AJI'EBPA» (ITO TOAAM OBYYEHIA)
7 KJACC

Yucia 1 BbIYMCICHUS

Jpo6u 0ObIKHOBEHHBIE U IECATUUHBIE, IEPEX0] OT OAHON (hOPMBI 3alHCH IpoOei K Ipyrou.
ITonsTHE palMOHANIBHOTO YHCIIA, 3AIIMCh, CDABHEHUE, YIIOPSIOUYNBAHUE  PALAOHAIBHBIX 4HCeIL.

ApubmMernueckue IEHCTBHS C
panMoHaIbHBIMU UMciIaMU. Pemienue 3a1a4d U3 peajlbHONW NPAaKTUKY HA YaCTH, Ha IPOOH.

Crenens ¢ HaTypaJbHBIM [TOKA3aTEIIEM: olnpeeneHue, npeoopa3oBaHue
BBIPQXKEHUI HAa OCHOBE ONpPE/ENICHNUS, 3aUCh OOIBIINX YHUCEIL.

IIpoueHTsl, 3a1uch NPOLEHTOB B BUIE APOOH U ApOOH B BUJIE MPOLEHTOB. TpU OCHOBHbBIE
3a/la4M Ha IPOLIEHTBI, PELICHUE 3a/1a4 U3 PEaJIbHON IIPAKTUKHU.

[IpuMmeHeHre TPU3HAKOB IEIMMOCTH, Pa3I0KEHUE HA MHOXKHUTEIN HATYPAJIbHbBIX YUCEIL.

PeanbHbie 3aBHCHUMOCTH, B TOM YHCJIE IIpsIMast u oOpartHas
IIPONOPLIMOHAJIEHOCTH.

AnredOpanyeckue BbIpaKeHUs!

IlepemeHHBIE, UNCIIOBOE 3HAUYEHUE BBIPAXKECHMSI € IEPEMEHHOM. [lonmycTuMble
3Ha4yeHus nepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEX/y BEIMUYMHAMHU B BHJIE (POPMYJIBL.
Beruucnenus no popmynam.

IIpeoOpa3oBaHrue OYKBEHHBIX BBIPAKEHWMH, TOKJIECTBEHHO pPaBHBIE BBIPAKEHHUs, MpaBHIIa
npeoOpa3oBaHus CyMM U IPOM3BEAEHUI, MpaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJO0OHBIX
CJIaracMblX.

CBOJiCTBa CTENIEHU C HaTypaJIbHBIM TOKA3aTENIEM.

Opnowiensl 1 MHOrowieHsl. CreneHb MHorowieHa. CliojkeHue, BbIUMTaHUE, YMHOXKEHUE
MHOTOWIEHOB. (DOpMYJIBI COKpPALICHHOTO YMHOKEHHUS: KBaJpaT CyMMBI M KBaJapaT Ppa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3inokeHre MHOTO4JIEHOB Ha MHOKUTEIH.

YpaBHeHus1

VYpaBHeHHe, KOpeHb ypaBHEHMs, NpaBuiIa MpeoOpa3oBaHUs ypaBHEHMs, PAaBHOCHIBLHOCTD
YPaBHEHHH.

JIuneliHOE ypaBHEHUE C OJHOW IIEPEMEHHOM, YHUCJIO KOpPHEH JIMHEWHOIO YypaBHEHUS,



pelleHne JIMHEHHBIX ypaBHeHUH. CocCTaBiI€HHE YypaBHEHMI 10 YCIOBHUIO 3ahaud. PemeHue
TEKCTOBBIX 33/]1a4 C [IOMOLIBIO YPABHEHUM.

*JluneliHOe ypaBHEHHE C ABYMs MepeMeHHBIMH U ero rpaduk 1. Cucrema AByX JTHHEHHBIX
YpaBHEHUN C JABYMs IE€peMEHHbIMU. PellleHue cucTeM ypaBHEHHIl CHOCOOOM IIOJICTAaHOBKH.
[IpuMmeps! penieHust TEKCTOBBIX 3a4a4 ¢ TOMOILBIO CUCTEM YPaBHEHHM.

DOyHKUMU

Koopaunara Toukum Ha npsMod. UucinoBble npomMexyTku. Paccrosnue Mexnay AByMs
TOYKaMH KOOPAUHATHOW IPSMOM.

[IpsimoyronpHast cuctema koopauHatr, ocu OX m Oy. AbOcuucca W OpAMHATA TOYKH HA
KOOpAUMHATHOM miockocTH. Ilpumepst rpadukoB, 3amanHbiX (opmynamu. UteHue rpaduxos
peanbHBIX 3aBUCUMOCTEHN.

[lonstne ¢yukuuu. I'papuk ynkumu. CsoiictBa (QyHkumid. JIuneiHas ¢yHknus, ee
rpaduk. I'padux pynkuun y = kx + b. * I'paduueckoe pelreHue JIMHEHHBIX YPaBHEHUN U CHUCTEM
JMHENHBIX YpaBHEHUN®.

8 KJIACC

Yucjia v BbIYUCTIEHUS

Ksagparueiii kopeHp u3 umcna. * [lonstue o0 wupparmoHalIbHOM dHCie. JlecsSTHYHbBIS
MPUOIMKEHHST HpPAIMOHANIBHBIX uncen®. CBolcTBa apu(METHUUECKHX KBAJAPATHBIX KOPHEH U WX
MPUMEHEHHE K MPeoOpa3OBaHUIO YHCIOBBIX BBIPAKEHHM M BBIUMCICHUSIM. * JleHCTBUTENbHbIE
gucna*.

CreneHb ¢ 1eJIbIM MToKa3aTesieM U €€ cBoiicTBa. CTaHaapTHAs 3alKiCh YHUCIIA.

AnredOpanyeckue BbIpaKeHUs!

KBanmpaTHblii  TpEXWwieH; pa3OKEHUE KBAAPaTHOTO TPEXWICHA Ha  MHOMKHUTEIU.

AnreOpanveckas apoOb. OCHOBHOE CBOWCTBO anreOpandeckoi apoow. CroxeHue,
BBIUMTAHUE, YMHOXCHHE, JeJIeHne anreOpanyeckux JpoOeil. PanuoHanbHble BBIPAKEHUS U HX
npeoOpa3oBaHuE.

YpaBHeHNs1 M HEPAaBEHCTBA

KBanpatnoe ypaBHenue, ¢opMyna KopHei kBaapaTHoro ypaBHenus. * Teopema Buera™.
Pemenune ypaBHeHMii, CBOISIIMUXCS K JHHEWHBIM H KBajpaTHeIM. [IpocTteifiue apoOHO-
paluMoOHaNbHbIE YPABHEHUS.

'padmyeckass UHTEPIpETAMsl YpaBHEHUH C JBYMS MEPEMEHHBIMU U CHUCTEM JIMHEHHBIX
ypaBHEHUH ¢ AByMs nepeMeHHbIMU™. [IpuMepsl perieHus: CUCTeM HETUHEHHBIX YPaBHEHUN C TBYMsI
[IEPEMEHHBIMHU.

Pemenue TekcTOBBIX 3a1au alredpandeckumM Crocooom.

HucnoBble HepaBeHCTBA M MX CBOWcTBAa. HepaBeHCTBO C€ OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBeHCTB. JIMHelHbIE HEpABEHCTBA ¢ OJIHOM nepeMeHHON. CHCTeMbl IMHEUHBIX
HEPABEHCTB C OJIHOW NEPEMEHHOM.

DOyHKUMU

[Monsitre pynkiuu. O0nacTe onpeaeneHus © MHOKECTBO 3HaueHu# ¢pyHkunuu. Crocoos
3aaHus QyHKIIHA.

I'padux Gyaxuun. Yrenue cBoHCTB GpyHKIMU N0 e¢ rpaduky. [Ipumeps! rpadukos GpyHKIuMi,

! SHGCL u Jajice * * 0003HAYEHBI TCMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIIbHOM IIJIAHE. He,uaror
CaMOCTOATCIIbHO ONPCALCIIACT 00BeM HN3y4aceMOoro mMaTtepuasia.



OTPAKAIOIIUX PEAIbHBIE IIPOLIECCHI.
OYHKIMH, OTUCHIBAIONIHE MPSMYIO0 U 0OPATHYIO MPOTIOPIUOHATILHBIE

3aBMCHMOCTH, HX rpapuku. Oynkimun y = X2,y = X3, y = VX, y=

*I'paduueckoe perieHrne ypaBHEHU U CHCTEM ypaBHEHUIT*.

9 KIACC

Yucia v BHIYHCTIEHUSA

PammonanbHbie yncna, *MppanuoHaNbHbIE YHCIA, KOHEUYHbIE U OECKOHEYHBIE NECATUYHBIC
npobu. MHOXECTBO JEeMCTBUTEIbHBIX 4YHCEN; JAECUCTBUTEIbHbIE YHCIA KaK OECKOHEUHbIE
JecSITUYHbIe ApoOu. B3auMHO 0/1HO3HAYHOE COOTBETCTBUE MEXIY MHOXKECTBOM JIEHCTBUTEIbHBIX
YUCeNl U KOOPAVMHATHOW MPSMOM.

CpaBHeHME IeHCTBUTEIBHBIX YHCeN, apu(METUIECKUE NEHCTBUS C ICUCTBUTEIHHBIMU
guciamu®.

Pa3mepbl 00bEKTOB OKpPYKAIOLIEr0 MUPA, JJIUTEIBHOCTh MPOILIECCOB B OKPYKAIOIIEM MHPE.

[TpubnmxkeHHOE 3HaUeHNE BEJIMYMHBI, TOYHOCTH NpuoImkenus. Okpyrienue uncen. [pukuaka
U OLIEHKA pe3yJbTaTOB BBIYUCIICHUH.

YpaBHeHHUsI U HEPABEHCTBA

JIuneliHoe ypaBHeHue. PenieHne ypaBHeHMH, CBOAAIINXCS K TUHEHHBIM. KBaspaTHOe
ypaBHeHUe. Penenue ypaBHEHUM, CBOIAIINXCS K KBaJApaTHBIM. bukBaapatHoe ypaBHeHue. *[Ipumepsl
perieHus: ypaBHCHUH TPEThEe M YeTBEPTOM CTENEHEHN Pa3I0KEHUEM Ha MHOKHUTEIH ™.

Pemenne npoOHO-paiOHANIEHBIX YPaBHEHUH.

Pemenne TekcTOBBIX 3a/1a4 aJIredpanyeckuM METOIOM.

VYpaBHeHHE C AByMsl TepeMEHHBIMH M ero Tpaduk. PemieHne cuctemM IBYX JHWHEWHBIX
YpPaBHEHUN C JBYMs NEpEMEHHBbIMHM. PenieHue cucreM ABYyX YpaBHEHHH, OJHO U3 KOTOPBIX
JTUHEHoe, a Jpyroe — BTOpOM creneHu. ['paduueckas MHTEpPIpETalUs CUCTEMbl YpaBHEHHM C
JBYMSI [IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 anredpandeckKum CrocoOoM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemienne JMHEHHBIX HEPABEHCTB C OJHOM IepeMeHHOH. PemieHue cucteM JIMHEUHBIX
HEpaBeHCTB ¢ oOJHOUW mnepemeHHoil. KBampartueie HepaBeHcTBa. ['paduueckas uHTEpmperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.

DOyHKUMA

KBampatnunas ¢ynkuus, e¢ rpapuk u coiictBa. I[lapabosia, KOOpIWHATHI BEPIINHBI
napaboJibl, 0Ch CAMMETPUU NapalOIIbL.

I'paduku byHKIHMI: y = Kx, y=kx+b, y = X5,

y = VI, ¥V =~ u ux cBoiicTBa.

YucsoBble N0CJIEI0BATEIBHOCTH M IPOTrPECcCUM

[TonaTHE YMCIOBOW MOCIENOBATEIBLHOCTH. 3aJaHUE MOCIEI0BATENbHOCTH PEKYPPEHTHOM
bopmynoit u Gopmynoit N-eo uieHa.

Apudmernueckas u reoMmeTprueckas nporpeccuu. opmyIbl n-ro dieHa apupMeTuyecKo
Y T€OMETPUUYECKON TPOTrPECCUI, CYMMBI MIEPBBIX N YIEHOB.

"N300pakeHNEe YICHOB apu(PMETHUUECKON M TE€OMETPUUYECKOM Mporpeccuii TOYKaMu Ha
KOOPJIUHATHOMN TUIOCKOCTH. JIMHEHHBIN U SKCIOHEHIIUATBHBINA POCT. CII0KHBIE PO TIEHTHI *.



[IJTAHVPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS ®EJEPAJILHOM PABOYEI
[TPOTPAMMBI KYPCA «AJII'EBPA»

OcBoenne ydeOHOrO Kypca «AireOpa» Ha ypOBHE OCHOBHOTO oOIiero oOpa3oBaHUs
JIOJDKHO 00€CIIeYMBAaTh IOCTHKEHUE CIICAYIOIIMX MPEJAMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB:

7/ KJACC

Yucia ¥ BHIYUCICHUSA

BeImonHATh, coyeras yCTHbIE W IUCBMEHHBIC MPUEMBI, apu(pMeTHUecKue IEHCTBUS C
paloHaIbHBIMU YK CIAMHU.

Haxonuth 3HaueHHs 4YHMCIOBBIX BBIPAKEHUN; NPHUMEHATh pPa3HOOOpa3Hble CMOCOOBI U
MPUEMBbl BBIYMCIEHHUS 3HAYEHMH JIPOOHBIX BBIPAKEHHMH, COJAEPXKAIIUX OOBIKHOBEHHBIE U
JECSITUYHBIE TPOOH.

[lepexonuTe OT OJHOM (QOpMBI 3amMcH 4yucel K ApYyro (mpeoOpa3oBHIBATH JECSITUYHYIO

IpoOb B 0OBIKHOBEHHYIO, O0OBIKHOBEHHYIO
B JIECTHUYHYIO, B YaCTHOCTU B OECKOHEUHYIO JECSITHUHYIO 1po0b). CpaBHUBATH U YIOPAIOYUBATH
paloHaIbHbIE YHCTIA.

OKpyrasTe yncna.

BbINONHATE TPUKHUIKY U OLEHKY pe3yJbTaTa BBIYMCIEHUH, OLIEHKY 3HAUE€HUN YHCIOBBIX
BBIPAKEHUH.

BrImonHATE ACUCTBUS CO CTENMEHSAMH C HaTypaJdbHBIMH IOKa3aTeasiMu (C Omopod Ha
CIIPaBOYHYIO HH(POPMAIIHIO).

[IpuMeHsTh NpU3HAKK ASTUMOCTH, Pa3JI0KEHNE HA MHOYKUTEIN HATypalbHbIX
qHCcer.

Pematps mpocreiiiine MNpakTUKO-OPUEHTUPOBAHHBIE 33Ja4Yd, CBS3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPONOPIHOHATBHOCTRIO BEJIWYUH, NPOLEHTAMH; HWHTEPIPETUPOBATh PE3YIbTAThI
pelIeHus 3a/1a4 ¢ y4eTOM OTPaHUYCHUM, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

AnredOpanyeckue BbIpaKeHUs!

OpueHTHpOBaThCSI B TMOHATHSIX M ONEpUpOBaTh Ha 0a30BOM YpoBHE aireOpanyeckoi
TEPMHUHOJIOTUEN U CUMBOJIUKOM.

Haxonuth 3HaueHus OyKBEHHBIX BBIPAXKEHHH TP 3aJaHHBIX 3HAYCHUSIX EPEMEHHBIX.

BrinonHaATe mpeoOpa3oBaHus LENOr0 BBIPAXEHUS B MHOTOWIEH MPHUBEACHUEM MOI0OHBIX
ClIaraeéMbIX, PaCKpbITHEM CKOOOK.

BbInoNHATE yMHOXEHHE OJHOWIEHa Ha MHOTOWIEH M MHOTO4YJeHa Ha MHOTOYIEH,
MPUMEHATh (QOpPMYNBI KBaJpara CyMMbl U KBaJpaTra pa3HOCTH (C OMOpPOH Ha CHPaBOUYHYIO
UHpOPMAIHIO).

OcymecTBIIATh Pa3nokKEHUE MHOTOWIEHOB HAa MHOXHMTEIM C IOMOIIBI) BBIHECEHMS 3a
CKOOKM OOIIero MHOKHUTENS, TPYNIUPOBKH CJaraeMblX, NpUMEHEHHUs (OpMyn COKpalEHHOTO
YMHOEHUS (C OTIOPOY Ha CIPABOYHYIO HH(POPMAITHIO).

IIpumensTh npeoOpa3oBaHMsl MHOTOYICHOB JJIS pPELICHMS pa3IM4yHbIX 33734 M3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHON TPAKTHKH.

Hcnonp3oBaTh CBOWCTBA CTEMEHEH C HATypaJbHBIMM MOKa3aTeIsIMH Ui MpeoOpa3oBaHUs
BBbIpaXKEHHUH (C OMOPOii Ha CIIPABOYHYIO HH(OPMAIHIO).

YpaBHeHHS H HEPABEHCTBA



Pemate nuHeEliHBIE YypaBHEHHMS C OJHOW IMEPEMEHHOM, MPUMEHSA IpPaBUia NEPEXOJa OT
HCXOJHOTO YPaBHEHUS K paBHOCUILHOMY eMy. IIpoBepsTh, ABIIIETCS JIM YUCIIO KOPHEM YPABHEHHS.

Nwmets npencrasienne o rpaduyeckux METOJax MpU PElICHUH JTUHEHHBIX YPaBHEHUHN U MX
CHCTEM.

[MonOupath mpUMepHI TTap YKCE, SIBISIOUINXCS PelICHHEM JIMHEHHOTO YPaBHEHHS C IBYMS
[IEPEMEHHBIMU.

CtpouTh B KOOPIMHATHOW TUIOCKOCTH TpaduK JUHEHHOTO YypaBHEHUS C ABYMS
MepPEMEHHBIMH; MOJIB3YSICh TPaUKOM, TPUBOAUTE IIPUMEPHI PELICHHUS YPABHEHUSI.

Pemrate cuctembl IBYX JMHEWHBIX YpaBHEHHH C JByMs TEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku (c Onopoil Ha aNrOPUTM Y4eOHBIX JIeHCTBUM).

CocraBniTh (MOCIA€ COBMECTHOTO aHAJIW3a) W pellaTh JIMHEWHOE ypaBHEHHE WM CUCTEMY
JUHENHBIX YpaBHEHUN MO YCJIOBHIO 33Jayd, MUHTEPIPETHUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a/1a4y MIOJY4ECHHBIA pe3ysbTar.

Koopaunartsl ¥ rpagpuku. @PyHKUUH

N300paxkaTh HAa  KOOpAMHATHOM MpsSMON  TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJIWHATaM, JIy4d, OTpPE3KH, MHTEpBajlbl; 3alUChIBaTh YHUCJIOBbIE IMPOMEKYTKH Ha
anreOpanveckoMm si3bIKe.

OTtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKM IO 33JaHHBIM KOOpIWMHATaM; CTPOUTHh
rpaduxu muHeRHbIX QyHKUKN. CTpouTh rpaduk GyHkun y = kx + b.

OnuceiBaTh ¢ MOMOUIBI0 (YHKIMII M3BECTHBIE 3aBUCHUMOCTH MEX]Y BeJIWYMHAMH (110
ANTOPUTMY YUYE€OHBIX JEHCTBHI): CKOPOCTh, BPEMSI, PACCTOSIHUC;
1I€Ha, KOJIMYECTBO, CTOMMOCTh; MPOU3BOAUTEIHHOCTh, BpeMs, 00bEM paboThI.

Haxonuth 3HaYeHNE QYHKITUU 110 3HAYCHHIO €¢ apryMeHTa.

[Tonnmate Tpaduueckuii cmocod MpeacTaBiIeHUsS M aHalW3a WHPOpPMAIUM; W3BJICKATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPpadUKOB pPealbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 KJIACC

Yucia 1 BbIYUCTICHUSA

Hcnonp30BaTh HayallbHbIE MPEICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHUCEN IS
CpPaBHEHHMsSI, OKpYIJICHHs U BBIYUCICHUN; H300pakaTh JACWCTBUTENbHBIE YHCIA TOYKAMU Ha
KOOPAVUHATHOM MPAMOH.

[IpumeHsaTh NOHATHE apU(PMETUYECKOTO KBAIPATHOTO KOPHSI; HAXOIUThH KBaJIpaTHHIE KOPHHU,
UCIOJIb3YS TpU HEOOXOOUMOCTU KaJbKyNSTOpP; BBHINOJHATH MpoOCTeliue mpeoOpa3oBaHus
BBIPAXKEHUH, COJIEpKALLKUX KBAIpaTHbIE KOPHU, UCIIOJb3Yys CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amuck OONBIIMX W MAallbIX YHUCEN C TMOMOIIBIO JIECATHYHBIX IpoOei u
creneHel yucna 10.

AuredpanyecKkne BbIpaKeHUs

[IpuMeHsATh TMOHSATHE CTEMEHH C LeJbIM TOKa3aTelleM, BBIMOJHATH MPeoOpa3oBaHUs
BBIpAXKEHUH, COAEpKAUIUX CTENEHU C LENbIM IOKa3aTejaeM (C HMCHOJIb30BAaHUEM CIPABOYHOMN
uHpOpMaIHN).

BhITIOJIHATE HECTIOKHBIE TOXKIECTBEHHBIC MPE0Opa30BaHUs PAIlMOHATIBHBIX BBIPAKCHUN Ha
OCHOBE MIPaBWJI ACWCTBUI HAJ MHOTOWICHAMH U aNreOpandecKuMu APOOsSIMU.

PacknanpiBath KBagpaTHBIA TPEXUIEH HA MHOKHUTEIH.

[TpumeHsTH TpeoOpa3oBaHus BRIPAKEHUN AT PEIICHUS Pa3IUYHBIX 337a4 U3 MAaTEMaTHUKH,



CMEXHBIX IIPEMETOB, U3 PEAJIbHOM NPAKTUKHU.

YpaBHeHus! 1 HEpaBeHCTBA

Pemrare nuHeiiHbIe, KBaIpaTHBIC ypaBHEHHUS (C MCMOJIB30BAHNUEM CIIPABOYHOM MH(pOpMaIm)
U palMOHAJIbHBIE YPAaBHEHMsI, CBOJSALIMECS K HHMM, CHCTEMbl JBYX YpPaBHEHUH C JBYyMs
[IEPEMEHHBIMHU.

[IpoBOoauUTH MpOCTENIINE UCCIEIOBAHUS YPAaBHEHUM M CHCTEM YPaBHEHMH, B TOM 4YHCIIE C
MIPpUMEHEHHEM TpadUUeCcKUX MpeAcTaBiIeHUI (yCTaHABIMBATh, UMEET JIM ypaBHEHHE WM CUCTEMaA
YpaBHEHUH pEILIEHUs], €CIIU UMEET, TO CKOJIbKO, U Ip.) C ONIOPOM Ha aIrOPUTM Y4€OHBIX JIEHCTBUH.

Ilepexoaute OT CIOBECHOM (OPMYIMPOBKM 3aaud K €¢ anreOpandeckoil MoJeNIu C
MTOMOIIBIO COCTABJICHUS! YPaBHEHUS WJIM CUCTEMbl ypaBHEHUHN, HHTEPIPETUPOBATh B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4M MOJY4eHHbIN pPe3ynbTar.

[IpyuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISi CPABHEHUS, OI[€HKU; peulaTh JIMHEWHBIE
HEpaBEHCTBA C OJHOM NEPEMEHHOM M UX CHUCTEMbI; 1aBaTh rpapUuecKyr0 WILTIOCTPALNIO MHOXKECTBA
pelIeHn HepaBeHCTBA, CUCTEMbl HEPABEHCTB.

DyHKIMU

OnepupoBath Ha 6a30BOM YpOBHE (DYHKIIMOHAJIbHBIE MMOHATHS U S3bIK (TEPMUHBI, CHMBOJIMYECKHE
0003Ha4YeHMsl ); OTIpeAETATh 3HaUeHUE (PYHKIUH T10
3HAYEHUIO apTyMEHTA; ONPEIeNATh CBOMCTBA PYHKIIMHU MO €€ rpaduKy.

Ctpouts rpaduky dIeMeHTApHBIX QYHKIHI Braa , ¥ = X2, Y = X5,y = VX,
y = -; ONIMCHIBATh CBOWCTBA YMCIOBOU (PYHKIMH 1O €¢ rpaduKy (Mpu HEOOXOTUMOCTH C

HaIPaBJISIONICH MTOMOIIIBIO).

9 KJIACC

Yucsia 1 BoIYMCIEHUS

CpaBHUBATH U YIIOPSA0YMBATH PAllMOHATILHBIE U HPPALIMOHATILHBIC YHCIIA.

BoinonusaTe apudmernyeckue AEHCTBUSA C pallMOHAIbHBIMU YHMCIAMH, COYeTash YCTHbIE U
MMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUMCICHUSI C UPPAIIMOHATIBLHBIMU YHCIIAMHU.

Haxonuth 3HaueHusi creneHeil ¢ IebIMU MOKa3aTeIsIMU U KOPHEH; BBIYUCISATh 3HAYCHUS
YHCIIOBBIX BBIPAXKCHUIH.

OkpyriaTh JEHCTBUTENbHBIE YHCIA, BHINOIHATH NPUKUIKY pe3yibTaTa BBIYMCICHU,
OIICHKY YHCIIOBBIX BBIPAKCHHIA.

YpaBHeHus U HEpaBeHCTBA

Pemats nuHeliHble U KBaJipaTHbIC ypaBHEHUS, ypaBHEHUS, CBOISAIINECS K HUM, IPOCTEUIIIHE
IpOOHO-PAlIMOHAIBHBIE YPAaBHEHHUS.

Pematps mpocTeilliine cUCTEMBI JBYX ITUHEHHBIX ypaBHEHUH C JIByMs THEpEMEHHBIMH U
CUCTEMBI JIByX YpaBHEHHUH, B KOTOPHIX OJHO YpaBHEHHE HE SBJISIETCS JIMHEHHBIM (IO BU3YallbHOU
o11I0pe).

Pemate mpocrelimue TEKCTOBBIE 3ajaud aireOpanvyeckuM CrmocodboM C  MOMOIIBIO
COCTaBIICHUS] YPAaBHEHHUsI UJTU CUCTEMBI IBYX YPAaBHEHHUI C ABYMS IEPEMEHHBIMHU.

[IpoBoauTh mpoCTeiiine UccaeN0BaHUsl YPAaBHEHUN W CHCTEM YpaBHEHHM, B TOM YHCIE C
MpUMEHEHHeM TpadUUeCcKuX MpeAcTaBlIeHUH (yCTaHABIMBaTh, UMEET JU ypaBHEHHUE WM CHUCTEMa
ypaBHEHUH peIleHus], €CITU UMEET, TO CKOJIBKO, U Tp.).

Pemarr nuHeliHble HEpaBEHCTBA, KBAJ[paTHBIE HEPABEHCTBA; W300pakaTh peIIeHHUE



HEPAaBEHCTB Ha YUCJIOBOM IPSIMOM, 3aIIMChIBATh PELIEHUE C TIOMOIIIbIO CHUMBOJIOB.

Pemath cuctemsl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOLINE KBAJPaTHOE
HEPaBEHCTBO; HM300pakaTh peIIeHHE CHCTEMbl HEPABEHCTB Ha YHUCIOBOW MpPSIMOM, 3alHCHIBAThH
pELIEHNE C IOMOIIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA IPU PELLIEHUH PA3IMYHBIX 3a7a4.

DOYyHKUMU

Pacnio3naBate QyHKIMH N3y4eHHBIX BUAOB. [l0Ka3bIBaTh CXeMaTUYECKH PACIIONIOKEHUE HA
KOOPIMHATHO IIIOCKOCTH rpadrKoB GpyHKIUH Bua: y = KX,
y=kx+Db,,y=axt +bx +c, y = X3, y = VX, y = - B 3aBUCHUMOCTH OT 3HAYEHMI

K03((UIIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKITH.

Crpouth U u300pakaTh CXeMaTHYECKHU I'paUKu KBaAPAaTUUHBIX (PYHKIUH, OMUCHIBATH
CBOMCTBA KBaJpaTUYHbIX (PYHKIUHN MO UX rpadukam.

PacnioznaBath kBagpaTuyHyro (QpyHKIHIO 110 (opMyJie, MPUBOAUTH IPUMEPHI KBaJPAaTUUHBIX
GyHKIMM U3 peadbHON KU3HU, PU3UKU, TEOMETPUH.

YuciioBble NOCI€10BATEIbHOCTH U MPOTPeccuu

PacnioznaBath apudmeTnyecKy0 U reOMETPHUUECKYI0 MPOTPECCUU MPHU Pa3HbIX CHOcoOax
3aJIaHMSL.

BbINONHATE BBIYUCIIEHUS C HCIOJIb30BaHUEM (POpMYNl N-20 ujieHa apuPMETHUYECKON U

reOMEeTPUYECKOM MPOrpecchii, CyMMBI IIEPBBIX N WIEHOB (C OMOPOil Ha CIIPaBOYHYIO HH(OPMALIHIO).

Pemate 3agaun, cBA3aHHbIE C YUCIOBBIMU MOCIEI0BATEIBHOCTSIMU, B TOM YHUCIIE 3a/1a41 U3
peanbHOM KU3HU (C UCTIOIB30BAHUEM KaTBKYISITOPA, ITU(PPOBBIX TEXHOJIOTHA).

OEJNEPAJIBHAS PABOYAS IPOTPAMMA YYEBHOI'O KYPCA «I'EOMETPUS». 7-
9 KUIACCHBHI Lenu n3ydyeHus y4eOHOro Kypca

O6mwme 1enu n3ydeHus: yaeonoro kypea «I'eomerpus» npeacrasiensl B [IOOIT OOO. Onun
3aKJIIOYAIOTCS, TIPEXkEe BCEro B TOM, YTO Ha YpOKax reOMETPUHU O0YyJaroIIHMiCs yUUTCS POBOAUTH
JI0Ka3aTeNIbHbIE PACCYXACHUSA, CTPOUTH JIOTMUYECKHME YMO3AKIIOUEHHUs, IO0Ka3blBaTb HCTUHHbBIC
YTBEPKICHUSI U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJAUTH PACCYXKACHUS «OT MPOTUBHOTOY,
OTJINYaTh CBOMCTBA OT MPU3HAKOB, POPMYIHPOBATH 0OpaTHBIC yTBEpKAeHUA. B 00ydeHH yMeHHUIO
paccyXJaTh COCTOMT BaXKHOE BOCIUTATEIbHOE 3HAUCHHUE U3YUEHUSI T€OMETPUH, IPUCYIIIEe UMEHHO
OTEUECTBEHHON MaTEMaTUYECKOH IIKOJIE.

Bropoii 1nenpio u3ydyeHuss TeOMETpUr SIBJISIETCS MCIOJIb30BaHUE €¢ KaK MHCTPYMEHTa MpH
pElIeHUH KaK MaTeMaTHYeCKUX, TaK U MPAKTHUUECKUX 3a/1a4, BCTPEUAIOIINXCS B PEaNbHON KHU3HU.
DTOMY COOTBETCTBYET BTOpAsi, BBIUMCIUTEIbHASA JIMHUSA B U3yUYEHUU IeOMeTpUH B 1Kkosie. /s aroro
YUUTENI0 PEKOMEHAYETCs MOA0UpaTh 3aJayd MPAKTUYECKOTO XapakTepa JUisl paccMaTpUBaEeMBbIX
TE€M, YUYUTh OOYYarOIIMUXCS CTPOUTh MAaTeMaTHYECKHE MOJICNH pPeajbHBIX >KM3HECHHBIX CHUTYyaIlHil,
MPOBOJIUTHh BBIUMCIECHUS W OLEHUBATH aJIEKBAaTHOCTh IOJIyUEHHOIrO pe3ynbTarta. KpailHe BakHO
MOJUYEPKUBATh CBSI3U TE€OMETPUU C JAPYTMMH TpeAMETaMd, MOTHUBHUPOBATh HCIOJb30BaTh
OTIpe/ieNieHUs] TeOMETPUUECKUX (QUTYyp M TOHSATHHA, AEMOHCTPUPOBATH MPUMEHEHHUE IMOJTYy4YEeHHBIX
yMeHH B (QU3MKE M TEXHHUKEe. OTH CBSI3UM Hambosee sSpKo BUIAHBI B TeMax «BekTopbi»,
«Tpuronomerpuieckue COOTHOIIEHH», «MeTton koopauHat u «Teopema [Tudaropar.



Mecto yueOHOro Kypca B y4eOHOM IVIaHe

CornacHo yweOHOMY miaHy B 7-9 kmaccax wu3y4aercss yueOHbI Kypc «['eomerpus»,
KOTOPBIN BKJIFOYAET CIIEAYIOIINE OCHOBHBIE pa3zienbl coaepxkanus: «I eomerpuyeckue Gpurypsl u ux
CBOMCTBa», «/I3MepeHHne reoMEeTpUYECKUX BEIMYMH», a Takke «JlekapTOBbI -KOOPAMHATHI Ha
IUIOCKOCTHY, «BekTopb», «JIBmkeHus mockoctu» u «IIpeoOpazoBanust mogoous.

VY4eOHbIi TUTaH MperycMaTpUBaeT U3ydeHHE TeOMETpUU Ha 0a30BOM YpOBHE, UCXOS U3 HE
MeHee 68 yueOHBIX 9YacOB B y4eOHOM TOJTy, BCETO 3a TPH rojia
oOyuenus - He MeHee 204 Jacos.

COJIEP)KAHUE YUEBHOI'O KYPCA «TEOMETPHUSI» (ITO TOJIAM
OBYUEHMUS)

7 KJIACC

Havanphbpie monsTus reomerpuu. Touka, mpsiMas, OTpPe30K, Jyd. Yros. Bumsl yrios.
Beprukanbnasie u cMexHble yribl. buccekrpuca yrna. JIomanas,, MHOTOyroisHUK. [lapannensHoCTb
U NEPIEeHIUKYIIPHOCTD MPSIMBIX.

ACuMMeTpruHble (urypsl. OCHOBHBIE CBOICTBA OCEBOW cuMMeTpuu *2. Ilpumepsr
CUMMETPUHU B OKPYKAIOILIEM MUPE.

~OCHOBHBIE IOCTPOEHHUS C TIOMOIIBIO UPKYIISI U TUHEHKH *.

Tpeyronbuuk. Beicota, Meauana, OuccekTpuca, HX cBoHcTBa. PaBHOOenpeHHBIN U
PaBHOCTOPOHHUH TPEYroJbHUKU. HepaBeHCTBO TPEYroJbHUKA.

CBoiicTBAa W TPHW3HAKH PaBHOOCAPEHHOTO TpeyrojabHUKA. [IpW3Hakum paBEeHCTBa
TPEYroJIbHUKOB.

CBolicTBa M NPU3HAKKU MapauIebHBIX NpsAMbIX. CymMMa YyrijioB TpeyrojbHUKA. BHeuHue
YIJIBI TPEYTOJIbHUKA.

[IpssMOyronpHelil TpeyronbHUK. CBOWCTBO MeIUaHbl MPSMOYTOJBHOTO TPEYrOJIbHUKA,
MPOBEACHHOM K  rumnoTeHy3e. [lpu3Hakm paBeHCTBA  NPSIMOYrOJbHBIX  TPEYTrOJbHUKOB.
[IpssMOYTOIBHBIN TPEYTrOIBHUK ¢ yrioMm B 30°.

HepaBenctBa B reomeTpuu: *HepaBeHCTBO TPEYroJibHUKA™, HEPABEHCTBO O JJIMHE JIOMAHOH,
TeopeMa o 0oJIbIIEM yriie U OOoJIbLICH CTOpOHE TpeyrojbHuKa. [leprneHuKyasp u HakJIOHHAsL.

'eoMmeTprueckoe MecTo Touek.* buccekTpuca yria ¥ CepeAMHHBIN NEPIEHIUKYISAP K
OTPE3KY KaKk F€OMETPUYECKUE MECTa TOUEK.

OkpyXHOCTb M Kpyr, XopJa M JUaMeTp, HMX CBOWCTBA. B3auMMHOE pacroJioKeHHe
OKpYXHOCTH U npsiMoil. KacarenbHas u cekymas K OKpy>KHOCTH. OKpY>KHOCTb, BIIUCAHHAS B YTOJ.
Bnucannas u onucanHasi OKpYKHOCTH TPEYTOJIbHUKA.

8 KJACC

YerpipexyronpHuku. IlapannenorpamMmM, ero mnpu3Haku M cBoWcTBa. YacTHbIE Cilydau
napajiesiorpaMMoB  (TIPSIMOYTOJIBHUK, poMO, KBaJapar), MX NPU3HAKW U CBOWCTBa. Tpamerus,
paBHOOOKas Tpamnenus, e¢ cBoiicTBa u npusHaku. [IpsaMoyroabHas Tpanemus.

*Meroa yaBoeHus: MeuaHbl. L{eHTpanbHas cuMMeTpus.

Teopema ®aneca u TeopemMa O NPONOPLUMOHAIBHBIX OTpe3kax. CpeaHue JMHUU

2 SHGCL u Jajice * * 0003HAYEHBI TCMBbI, U3YUCHHUC KOTOPBIX MTPOBOAUTCA B O3HAKOMUTCIIbHOM IIJIAHE. He,uaror
CaMOCTOATCIIbHO ONPCALCIIACT 00BeM HN3y4aceMOoro mMarcpuaJjia.



TPEYroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojabHUKa.
[Tonobue TpeyroabHUKOB, KO3 GHuIHeHT nogoodus. [IpusHaku mogo00us TPEYroJIbHUKOB™.
[Tpumenenne noa00Hs U PEHICHUH MTPAKTUYECKHX 3a/1a4.
CoiicTBa muiomaaeii reoMmerpudeckux Guryp. @opMyIsl 1uis IUIOMAIN
TpEeyroJbHUKa, apajuiesorpaMmma, pomoa u tpaneruu. OTHOIICHKE IO MOJ00HBIX Uryp.
Boruncnenue miomaneil TpeyroabHUKOB M MHOTOYIOJBHUKOB Ha KJeT4aTroil Oymare.
Teopema ITudaropa. [Ipumenenne Teopems [Iudaropa npu pemeHnH MPaKTUIECKUX 3a/1a4.
CuHyc, KOCHHYC, TaHI'€HC OCTPOTO yrIjla MpsIMOYTOJbHOIO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXAECTBO. Tpuronomerpuueckue GpyHkmun yrios B 30°, 45° u 60°.
Brnucannble ¥ LEHTpajbHBIE YIJIbI, YTOJ MEXAY KacaTeIbHOW M XOpHAOW. YTUIBI MEXIY
XOp/JaMU M CeKylIMMU. BrrcaHHbIe U OMMCAHHbBIE YETHIPEXYroJbHUKU. B3auMHoe pacroioxeHue
nByX okpyxHoctell. Kacanue okpyxHocreit. O01ye kacaTeabHbIe K IBYM OKPYXHOCTSIM.

9 KJIACC

Cumnyc, KOCUHYC, TaHI€HC yIJI0B OT 0° mo 180°. OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. DOpMYIIBI IPUBEACHUSI.

Pemenne TtpeyrospHukoB. TeopemMa KOCMHYCOB UM TeOopeMa CHUHYCOB. PemieHue
MPaKTUYECKUX 337a4 C UCTOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

MIpeoOpazoBanue nogo6ums. [Tonobue cOOTBETCTBEHHBIX AIIEMEHTOB.

Teopema o mpou3BeA€HUN OTPE3KOB XOP/, TEOPEMBI O POU3BEICHUH OTPE3KOB CEKYILUX,
Teopema O KBajipaTe KacaTeiabHOH *.

Bexrop, JUTAHA (MoynB) BEKTODA, COHarpaBJICHHbBIC BEKTOPBHI,
IIPOTHBOIIOJIOKHO HAINpPaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
omepalyd Haja BEKTopamMH. PasznoxkeHue BeKTOpa MO JIByM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunats! BekTopa. CkansipHOE IPOU3BECHNE BEKTOPOB, IPUMEHEHHUE JUIl HAXOKICHUS JJIUH U
YIJIOB.

JlekapToBbl KOOPJIMHATBl HAa IUIOCKOCTU. *VYpaBHEHHS MPAMOW™ M OKPYKHOCTH B
KOOpAMHATAaX, IepecedeHre OKPYKHOCTEH U IpsAMbIX. MeTo1 KOOpAMHAT U ero pUMEHEHHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKH. J{7IMHA OKpyXHOCTH. ['pajsycHas u pajuaHHas Mepa yria,
BBIUMCIIEHUE JUIMH AYyT OKpyxHocTeil. [Inomans kpyra, cekropa, CerMeHTa.

* JIBU>KEHUSI IUIOCKOCTU M BHYTPEHHUE CUMMETPUN GUTyp (JIeMEHTapHbIe IPEACTaBICHHUA).
[TapannensHbii nepenoc. [loBopor*.

IIJTAHVPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS ®EJEPAJILHOM PABOYEI
I[TPOI'PAMMBI KYPCA «'EOMETPUS» (ITO TOJAM OBYYEHUN)

OcBoenne yuebHoro kypca «I'eomeTpusi» Ha ypOBHE OCHOBHOTO O0IIero oOpa3oBaHUS
JOJIKHO 00eCreunBaTh JOCTHKEHHE CIEAYIOIINX MTPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:
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Pacnio3naBate M3ydeHHBIE TreoMeTpudeckue (QUrypbl, ONpEAeTsITh UX B3aUMHOE
pacrosio’keHue, n300pakaTh reoMeTpudeckue (PUTyphl; BHIIOJHATh YEPTEKU MO YCIOBUIO 3a]auu.
W3mepsaATh nuHEHbIE U YIJIOBblE BEIWYUHBL PemaTh 3ajaud Ha BBIUMCIEHHME JJIUH OTPE3KOB M
BEJIMYMH YTJIOB.

Jlenatb rpyOyr0 OIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYHH MPEIMETOB B pEalbHON KM3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuuare pasmMeprl 3TUX 0OBEKTOB IO MOPAIKY BEINYUHBI.

Crpouth uepTeku K IeOMETpUYECKUM 3ajadaM (C MCHOJB30BAaHUEM CMBICIOBOM OIOPHI:
HABOJISIINE BOIIPOCHI /WM aJITOPUTMA YUEOHBIX ACHCTBHH).

[lonb3oBaThcsi MpU3HAKAMHM PABEHCTBA TPEYrOJIbHUKOB, HCIOJIb30BAaTh MPU3HAKU U
CBOICTBa paBHOOEAPEHHBIX TPEYTrOJIbHUKOB TP PEIICHUH 3a/1au.

[IpoBouTH TOKA3aTENbCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[lonb3oBaThbcsl MpU3HAKaMU paBEHCTBA MPSAMOYTOJbHBIX TPEYroJIbHUKOB, CBOMCTBOM
MeIMaHbl, MPOBEICHHOW K THUIOTEHY3€ NPSIMOYrOJIbHOTO TPEYrOJbHUKA, B  pELICHUU
reOMEeTPUUECKUX 33/1a4 (C UCI0JIb30BAHUEM 3PUTENbHOM HArISAHOCTH U/UITK BepOaIbHOM OMOPHI).

Onpenenars mapasieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensaTe NapauieIbHOCTh MPSIMBIX C MOMOIIbIO PAaBEHCTBA PACCTOSIHUNA OT TOYEK
OJIHOM IIPSIMOM JI0 TOYEK JPYroi mpsiMOM.

Pemrate 3a1aun Ha KeT49aToi Oymare.

IIpoBOANTE BBIYMCIEHUS W HAXOJUTh YUCIOBbIE M OyKBEHHbIE 3HAYEHHUS YIJIOB B
TEOMETPUYECKUX 33Ja4ax C MCIOJIB30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOTOYI'OJIBHUKOB,
CBOMCTB YIJI0B, 00pa30BaHHBIX NPH MEPECEUEHUH JIBYX MapajuleibHbIX NPSAMBIX ceKylield. PemaTs
IIPAKTUYECKHE 3a/1a4H Ha HAX0XKACHHE YIJIOB.

HMeTs nipeacTaBieHnE O NOHATHE TEOMETPUYECKOTO MECTA TOUEK.

DopMynMpoOBaTh ONpEACICHUS OKPY)KHOCTHM M Kpyra, XOpAbl U AMAMeTpa OKPYKHOCTH,
II0JIB30BAThCS UX CBOMCTBAMH. Y METh IPUMEHATH 3TH CBOMCTBA IIPH PELLIECHUH 3a1a4.

OpueHTHpOBaTbCSl B IMOHATHUAX: OIMCAHHAs OKOJIO TPEYroJbHUKA OKPYKHOCTb, LICHTP
ONMCAHHON OKpyxHOCTH. OnepupoBaTh Ha 0a30BOM ypOBHE (pakTaMH O TOM, YTO OUCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA IIEPECEKAIOTCS B OJIHOM TOUYKE, U O TOM, YTO CEPEAMHHBIE NEPIECHIUKYIIAPBI K
CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCA B OAHOM TOYKE.

OpueHTHpOBaTBCA B MOHATHSAX M ONEpPUpPOBAaTh Ha 0Aa30BOM YpOBHE: KacaTeslbHas K
OKPY)KHOCTH, TEOPEMa O NEPHEHAUKYISIPHOCTH KacaTeJIbHOM M paauyca, IMPOBEICHHOIO K TOYKE
KacaHusl.

HMetp mpezncraBieHue 0 MPOCTEHIINX T€OMETPUYECKUX HEPABEHCTBAX, UX IPAKTHYECKOM
CMBICIIE.

IIpoBOIUTE OCHOBHBIE TEOMETPUUECKHUE IOCTPOEHUS C IOMOIIBIO HUPKYJISl ¥ IMHENKH.

PacriozHaBaTe OCHOBHBIE BH/bI UYETBIPEXYTOJIBHUKOB, HMX JJIEMEHTHI, IOJIb30BaThCS MX
CBOMCTBaMH IIpU PELIEHUH F€OMETPUUECKUX 3aa4.

OpureHTHPOBATHCS B MOHATUH - TOUKU NIEpeceueHusl MeliaH TPeyroyibHUKa (LIeHTpa Macc) B
pEILIEeHNN 3aay.

Bnaners noHsTHEM CpelHEN JIMHUU TPEYTOJIbHUKA M TPANELHH, IPUMEHATh UX CBONCTBA
IIpY PELIEHUH MPOCTEHIINX NeOMETpUUecKux 3anad. Mmers mpencrasinenue o teopeme Paneca u
TEOpEME O IPONOPLUOHAIBHBIX OTPE3KaxX, MPUMEHATh UX Ul PELICHUs NPAKTHUYECKUX 3anad (c
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OTIOPOi HA 3pPUTEIBHYIO HATJISAHOCTB).

[TpumMeHsATh MpU3HAKK TOJO0US TPEYTOJIBHUKOB B PEUICHUN HECIIOKHBIX TEOMETPUUCCKHX
3aJ1a4.

[Tonb3oBarbest TeopeMoit [Iudaropa 11 pelieHuss TeOMETPUYECKUX U IPAKTUUECKUX 3a/1a4.

Bnagerp moHATHSAMHM CHHYyca, KOCHMHYCAa M TaHI'€HCAa OCTPOro yIja MpsMOYTOJbHOIO
TpeyrojpHuka. l[loap30BaTbCsi STUMHM NOHATUAMU JJIS PELICHUS MpaKTUYECKUX 3anad (mpu
HEO0OXOIMMOCTH C OTIOPOH Ha aJITOPUTM IIPABHIIA).

Boruucnsate (paznuyabiMu crioco0amMu) (€ 0mopoit Ha CPaBOYHYIO WH(OPMAIIKIO) TUIOIIAIb
TPEYroJbHUKA U IUIOIIAIU MHOTOYTOJIbHBIX (GUTYp (IOJIB3YSCh, I/l HEOOX0AUMO, KaIbKYIATOPOM).
[IpuMeHsTh NOTydeHHbIE YMEHUS B IPAKTUUECKUX 3ajauax.

Bnagerp NOHATMAMH BIHCAaHHOTO U IEHTPAJIbHOIO Yrja, HCHOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIiax, yrilax Mexay XOpAaMHU (CeKyIIMMU) U yrie MeXIy KacaTeIbHOW U XOpAoH MpH
pELICHUH TPOCTEHIINX NreOMETPUUECKHX 3aa4.

Bnagerp moHATHEM ONMMCAHHOTO YETBHIPEXYrOJIbHWKA, MPUMEHSATh CBOMCTBA OMHMCAHHOTO
YeThIPEXYroJIbHUKA MPU PELICHUH MTPOCTEHIINX 3aa4.

[IpuMeHsTh MOJydyeHHbIE 3HAHUS Ha NPAKTUKE - CTPOUTh MAaTeMAaTUYECKHE MOJEIH JUIs
3a/la4 peaybHOM >KM3HHU U MPOBOJAMTH COOTBETCTBYIOIIME BBHIYMCIEHUS C IPUMEHEHHEM I10100us U
TPUTOHOMETPHH (II0JIb3YSCh, TJIe HEOOXOAUMO, KAIBbKYISITOPOM).
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3HaTh TPUTOHOMETPUYECKUE (PYHKIIUU OCTPHIX YIIIOB, HAXOIUTH C UX MMOMOIIBIO Pa3InYHbIC
AIIEMEHTHI MPSMOYIOJBHOTO TPEYroJdbHHUKA («PEUICHHE MPSIMOYTOJBHBIX TPEYrOJIbHHUKOBY).
HaxomuTh (¢ TOMOIIBIO KAIBKYJIATOPA) IUTHHBI U YTIIBI JUTST HETAOJUYHBIX 3HAUCHHI.

[Tonk3oBaThest OpMyIIaMu TPUBEACHUS H OCHOBHBIM TPHUTOHOMETPHUYECKHM TOXKICCTBOM
JUIL HAXOXKICHUS COOTHOIICHHHA MEKIY TPUTOHOMETPUYECKUMHU BeIUYMHAMH (C OTOpOH Ha
CIIPaBOYHYIO HH(POPMAIIHIO).

Hcnonp3oBaTh TEOPEMbl CHHYCOB M KOCHHYCOB JIJISl HAXOMXICHUS Pa3JIUYHBIX 3JICMEHTOB
TPEYrOJIbHUKA («pEIICHHE TPEYTOJIbHUKOBY»), NPUMEHATh WX NPHU PEIICHUW IMPOCTEHIINX
TeOMETPUYCCKUX 3a]1au.

Brnanerp moHsTHAMU MpeoOpa3zoBaHHs MOJO0OMS, COOTBETCTBEHHBIX JJIEMEHTOB TOJOOHBIX
¢buryp. [Toap30BaThCsi CBOMCTBAMU MO00US IPOU3BOJIBHBIX QHUTYD,



YMETh BBIUUCIATH UIMHBlL U HAXOAWUTh YIWIbI Y TOJNOOHBIX ¢uryp (Mo airopurMmy y4eOHBIX
nevictBuil). IlpumMeHsTh CBONCTBA 1MOI0OUS B MPAKTUYECKUX 33aqadax. YMETh HPUBOIUTH TPUMEPHI
101I00HBIX (PUTYp B OKPYKAIOIIEM MUPE.

ITonb30BaTbed TeOpeMaMu (IO BH3YaJlbHOM OIOpE) O IPOM3BEAECHUH OTPE3KOB XOpA, O
IIPOU3BEACHNUN OTPE3KOB CEKYILHUX, O KBAIPaTe KacaTeIbHOM.

[lonmp30BaThcs BEKTOpaMH, TOHHUMATh WX T'C€OMETPUYECKUH H  (U3NYECKUH CMBICI,
NPUMEHSATh WX B PEHICHUH TEOMETPHUYECKMX M (U3M4ecKkux 3amad. [lpuMeHsTh CKalsipHOE
IIPOU3BEICHUE BEKTOPOB [UIsl HAX0XKACHUS JJIMH U YIJIOB.

[Tonp30BaTbCcsi METOAOM KOOPAMHAT HA IUIOCKOCTH, IPHUMEHATh €r0 B PEIICHUHU
F€OMETPUUYECKHUX U ITPAKTUYECKUX 3a/1a4.

Biagets mOHATHMSAMM NPAaBWIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JJIMHBI JYTH
OKPY)KHOCTH UM paJlMaHHOM Mepbl Yria, yMETh BBIYMCIATH IUIOIIAAb KpyTra U €ro yacteu (c onopoi
Ha CIpaBOYHYIO HHPopMalnio). [IpuMeHaTh noyuyeHHbIE YMEHUS B MPAKTUYECKUX 3a]auax.

Haxomuts ocu (MaM LEHTpbl) CUMMETPUH (UIYp, NPUMEHSATh IBUKEHHS IUIOCKOCTH B
MPOCTENIINX CITyqasiX.

[IpuMeHATh MONMy4YeHHBIE 3HAHUSA HA MPAKTHKE - CTPOUTHh MAaTEMaTUYECKHE MOJAEIN JIs
3a/la4 peaJbHOM >KM3HHU U MPOBOJAUTH COOTBETCTBYIOIINE BBHIYMCIEHUS C IPUMEHEHHEM MOA00US U
TPUTOHOMETPUYECKUX (PYHKIHH (IIOJIB3YSCH, TJIe HEOOX0AUMO, KAIbKYISITOPOM).

OEJTEPAJIBHAS PABOYASA IPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOSATHOCTb U CTATUCTHUKA» 7-9 KJIACCBI

esn u3yyenusi yueOHOro Kypca

B coBpemeHHOM H(pPOBOM MUPE BEPOSITHOCTh M CTATHUCTHKA MPHOOPETAIOT BCE OOBIIYIO
3HaYMMOCTh, KaK C TOYKH 3PEHHS MPAKTHUYECKUX MPHIOKEHHH, TaK U MX POJIM B 00Opa30BaHUMU.
Kaxip1if 4es0BeKk MOCTOSIHHO TPUHUMAET PEIICHHUS Ha OCHOBE MMCIOIIUXCS Y HETO JaHHBIX. A JUis
00OCHOBAaHHOTO TIPUHATHS pEIICHUS B YCIOBUSAX HEJNOCTaTKa WM U30bITKa WHGOpPMAIUU
HEOOXO0JIMMO B TOM YHCJIE XOpOIIO C(HOPMHPOBAHHOE BEPOSTHOCTHOE U CTAaTHCTUYECKOE
MbIIUIeHHEe. FIMEHHO MO3TOMY OCTpO BCTalla HEOOXOJIUMOCTh CPOPMUPOBATH y OOyUAIOMIUXCS, B
ToMm uymcie oOyuatommxcst ¢ 3[1P, ¢GyHKIMOHATBHYIO TPaMOTHOCTh, BKIIIOYAKOIIYI B ceOs B
Ka4eCcTBE HEOTHEMJIEMOU COCTABJISIFOIICH YMEHHUE BOCHPHUHUMATh M KPUTHUYSCKH aHAIM3UPOBAThH
WHPOpPMAIIHIO, TPEICTABICHHYI0 B pPa3IMYHbIX (OpMax, MOHUMATh BEPOSITHOCTHBIA XapakTep
MHOTHX pEallbHBIX TIPOIECCOB M 3aBUCHMOCTEH, MPOW3BOJIUTH IPOCTEHININE BEPOSTHOCTHBIC
pacueTel. 3HAKOMCTBO C OCHOBHBIMHU NMPUHIMIAMHU cOOpa, aHalu3a U MPEACTABICHUS TaHHBIX W3
pasnyHbIX cdep KU3HU OOIIeCTBAa M TOCYAapCTBa MPHUOOIIAeT 00YYaIOIMXCS K OOIIECTBEHHBIM
HUHTEpECaM.

B cTpykType mporpaMMsl yaeOHOTO Kypca « BeposiTHOCTh M CTaTUCTHUKa» OCHOBHOM IIKOJIBI
BBIZIETICHBI CIEAYIOIINE COJepKaTelbHO-MeToauueckue nuHuu: «lIpeacraBneHue MaHHBIX U
omucaTeNbHasl CTATUCTUKA»; «BepoATHOCTBY; « IeMEHThl KOMOMHATOPHKNY; «BBeeHrne B TEOpHUI0
rpagoBy.

Copepxanue nuaun «lIpeacraBneHne TaHHBIX U OMUCATEIbHAS CTATUCTUKA»

CIIY’)KUT OCHOBOW st (opMHpOBaHHS HaBBIKOB pPabOThl ¢ wuH(pOpMamueil: OT YTeHus u
WHTEpIpeTauy nHGopMaIyu, TpeICTaBICHHON B TA0NIHIIAX, HA qUarpaMmmax u rpadukax no cbopa,
MIPEJICTaBJICHHS M aHAJM3a JAHHBIX C HCIIOJIb30BAHUEM CTATHCTUUYECKUX XapAKTEPUCTUK CPETHUX U



pacceuBanus. Pabotast ¢ manubiMu, oOyyaromuecs ¢ 3[IP yuarcs cuuThIBaTh ¥ MHTEPIPETUPOBATH
JaHHbIE, BBIJBUIaTh, apTyMEHTUPOBAaTh U KPUTHUKOBATh IPOCTEHIINE IMIOTE3bI, Pa3MBILUIATh HaJl
(akTOopamMu, BBI3BIBAIOLIMMUA W3MEHYMBOCTb, M OICHMBATh HMX BJIMSHUE HAa paccMaTpUBacMble
BEJIMYUHBI U ITPOLIECCHI.

NHTYynTHBHOE  mpeaCTaBI€HHE O  CIy4allHOM  W3MEHYMBOCTH,  MCCIIEJOBaHUE
3aKOHOMEPHOCTEH W TEHACHIMI CTAHOBHUTCS MOTHBHUPYIOLIEH OCHOBOW JUISl M3y4EHUS TEOPUH
BeposTHOCTEH. bonbioe 3Hauenue myst ooydatontuxcs ¢ 311P 31ech uMEI0T MpakTUYECKUE 3a1aHusl,
B YAaCTHOCTH OIIBITHI C KJIACCHYECKUMU BEPOSITHOCTHBIMU MOJCIISIMM.

[loHsiTME BEPOSATHOCTH BBOAMTCS KaK Mepa MpaBaonojodms ciydaitHoro coObrtus. [lpu
n3ydeHun Kypca oOydaromuecs ¢ 3[IP 3HakomsTCs ¢ MPOCTEHIIMMH METOJAMU BBIYMCICHHS
BEPOSATHOCTEN B CIIy4alHBIX JKCIEPUMEHTaX C PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU HMCXOJaMH,
BEPOSITHOCTHBIMU 3aKOHAMM, MO3BOJISIFOIIMMU CTaBUTh U peliath OoJiee ClIOoXHbIE 3a1auu. B Kypc
BXOJST HAa4YaJIbHBIE IIPEICTABICHUS O CIIy4aiiHbIX BEIMYMHAX U UX YHCIOBBIX XapaKTEPUCTHKAX.

Takxke B paMKax 3TOTr0 Kypca OCYILECTBISeTCS 3HaKoMcTBO oOydaromuxcsi ¢ 3IIP ¢
MHOXECTBAMH W OCHOBHBIMH OIIEpallMsIMM HaJl MHOXXECTBAMH, PAaCCMATPUBAKOTCA MPHUMEPHI
MIPUMEHEHHUsI JUIsl pElIeHUs 3a7ad, a TAKKe HCIIONb30BAHMS B JAPYTMX MAaTEMaTUYECKHX Kypcax M
y4eOHBIX MpeaMeTax.

MecTo y4eOHOro Kypca B yueOHOM IJIaHe

B 7-9 knaccax uzydaercs kypc «BeposTHOCTh M CTaTHUCTHKA», B KOTOPBIA BXOSAT pa3/Ieiib:
«[IpeacraBnenue JaHHBIX U ONMCATEIbHAS CTATUCTUKAY;
«BeposTHOCTBY; «DneMeHThl KOMOMHATOPUKIY; «BBeaeHue B Teoputo rpadony.
Ha u3ydyenune nqanHoro kypca oTBOIUT 1 yueOHBIN Yyac B HEIETIO B TEUEHUE KaXKIOTO To1a
o0y4enwus, Bcero 102 yueOHBIX Haca.

COAEPXAHUME YUEBHOI'O KYPCA «BEPOSATHOCTDb N1 CTATUCTUKA (ITO TOJIAM
OBYUEHU)

7 KJACC

IIpencraBnenue NaHHBIX B BUAE TaOmul, auarpamm, rpadukoB. 3anojHeHue TaOIuL,
YTeHHE M TOCTPOEHHUE AuarpamMM (CTOJIOMKOBBIX (CTONOYATBHIX) M KPYroBbiX). UTeHue rpadukos
peanbHBIX IpoleccoB. V3BnedeHne WHPOpPMALMU M3 AMarpaMM M TaONML, MCIOJb30BaHUE U
UHTEpPIIpETALMS JaHHBIX.

OmnwucarenpHas CTaTUCTUKA: CpefHee apu(MeTHYecKoe, MeluaHa, pa3Max, HauOoJjbllee U
HauMEeHblIlee 3HaYeHus1 Habopa YMCIOBbIX AaHHBIX. [IprMepbl ciydaliHOM H3MEHYMBOCTH.

ACiy4alHBIH SKCIIEPUMEHT (OTBIT) U CIydaifHOe coObITHE. BeposTHOCTD 1
yacTtora. Posib Ma0BepOSITHBIX M NPAKTHYECKH JOCTOBEPHBIX COOBITHH B NpPHPOAEe W B
odmecTBe. MoHeTa H HTPaJbHAs KOCTh B TEOPHH BeposiTHOCTei *2,

*I'pa¢d, Bepmnna, pedpo. Crenens BepmuHbl. Ynciao pédep m cymMMapHasi CTeleHb
BepuuH. IIpencrasaenue o cesisnocTu rpaga. llenu n nukasl. Ilyru B rpagax. O6xon rpaga
(3it1epoB nmyTs). Ilpencrasiienne 00 opueHTHPOBAaHHOM rpade. Pemenne 3aga4 ¢ noMombo

3 SHCCL u Jajice * * 0003HAYEHBI TCMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIIbHOM IIJIAHE. He,uaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro mMarcpuaJjia.



rpagos*.

8 KJACC

IIpencrasienue JaHHBIX B BU/e TA0/IUL, AMarpaMM, rpaguKoB.

MHokecTBO, 3J1eMEHT MHOKeCTBa, NMOJAMHOMecTBO. Onepanum HajJg MHOKeCTBAMU:
o0bequHeHHe, ImepeceyeHne, jaomnojHeHue. CBolicTBa omepanuii HaJg MHOKeCTBAMU:

nepeMecTHTe/bHOE, COUeTaTeJIbHOe, pacnpeae/JuTeIbHoe,
BKJIIOYeHHs. Mcnosb3oBaHue rpauueckoro mnpeacTaBJeHHUS] MHOKECTB JUIS ONMCAHUS
peajbHBIX MPOLECCOB U SIBJICHUH, IPH pellieHUH 3a/1a4.

N3mepenue paccenBanusi JaHHbIX. /{ucniepcust M cTaHZAPTHOE OTKJIOHEHHE YHCJI0BBIX
HaOopos. /luarpamma paccemBaHus*.

JJieMeHTapHble cOObITHS ciay4daiiHoro ombita. Ciy4daiiHble coObiTusl. BeposiTHOCTH
co0bITHil. ONBITHI C PABHOBO3MOKHBIMH 3JIeMEHTAPHBIMHU cOObITHAMH. CiydaiiHblii BHIOOP.
CBsi3b MEXKIy MAJOBEPOSITHBIMH M TPAKTHYECKH J0CTOBEPHBLIMH COOBITHAAMHM B NPHpOJeE,
o0lecTBe M HayKe.

*lepeBo. CBONCTBA 1epeBbEB: €/IMHCTBEHHOCTH MYTH, CYyLLIECTBOBAHHE
BUCSIYel BePIIMHBI, CBSI3b MEKIY YHCJI0M BEPIUIMH U YucjaoM pedep. [IpaBuiio ymHokeHuUs.
Pemenne 3a1a4 ¢ noMoumb10 rpagos.

IIporuBomnoJio:kubie coobiTUsA. Juarpamma Jisiepa. O0bequHeHNEe U NepecevyeHue
coObITHii. HecoBmecTHBIE coObiTUss. DopmyJia CJIOKEeHU S
BePOATHOCTEH. YciaoBHass BepossTHOCThb. IIpaBuiio ymHo:keHusi. HezaBucumbie coObITHSL.
IIpencraBiieHne IKcIepUMeEHTA B BUJIE JepeBa. Pelienue 3a1a4 Ha HaX0 K1 eHUe BEPOSITHOCTE
¢ MOMOIIBIO JIepeBa CJIYYailHOI0 IKCIIEPUMEHTa, Iuarpamm Jisiepa*.

9 KJIACC

IIpencraBiieHne JaHHBIX B BUJIE TA0JIML, JHATPAMM, rpaguxos,
HHTepIpeTanus JaHHbIX. UTeHue U mocTpoeHue TadJuu, AMarpaMmm, rpagukoB 1o peaabHbIM
AAHHBIM.

IlepecranoBku u ¢Qaxkropuan. Coueranuss M 4uciao codyeraHuii. * TpeyrojbHuk
Mackans*. Pemienue 3a1a4 ¢ MCMOJIb30BAHMEM KOMOMHATOPUKH.

"T'eomeTpu4yeckasi BeposATHOCTb. Ciy4daiiHblii BbIOOP TOYKH M3 (QUIYpHI Ha
IUIOCKOCTH, U3 OTPE3KA M U3 IYTH OKPYKHOCTH ™.

HUcnbiTanue. Ycenex m Heyaaya. Cepusi ucnbiTaHuil 10 nmepBoro ycmexa. Cepus
ucnbiTanuii bepuyaiau. BepossTHocT coObITHI B cepuu ucnbiTaHuii beprysim.

CayyaiiHasi BeJIMYMHA U pacnpeejieHie BeposiTHoCcTel. MaremaTnyeckoe
oXuaaHue u gucnepcus. [Ipumepsr MaTeMaTHYeCKOTO 05KMIaHUS KaK TEOPETHYECKOTO CPETHETO
3HAUYEHMsI BEIMUMHBI. MaTeMaTnuecKoe 0°KUAaHue U IUCTIEPCUs CIy4ailHOM BEJIMYHUHBI «YUCIIO YCIIEXOB
B CEpUHU UCIBITaHUN bepHymum».

[TonsiTre o 3akoHe OonbIINX yHceln. M3MepeHne BepoITHOCTEH ¢ MOMOIIIbIO YacToT. Ponb u
3Ha4YeHHE 3aKOHA OOJIBIINX YKCEI B IPUPOIE U OOLIECTBE.

[IJTAHVPYEMBIE ITPEJMETHBIE PE3YJIbTATEI OCBOEHUS ®EJEPAJILHON PABOYEN
I[TPOI'PAMMBI KYPCA «BEPOATHOCTD 1 CTATUCTUKA» (ITO TOAAM OBYUEHU )



[IpenmeTrHble pe3ynbTaThl OCBOEHHUS Kypca «BeposTHOCTh M cTaTHCTHKa» B 79 Kiaccax
XapaKTEPU3YIOTCA CIEAYIOIUMHU YMEHUSMMU.

7 KJACC

Uutare wHGOpPMAIMIO, MPEACTABICHHYIO B TaONWIaxX, Ha JuarpaMmMmax; NpeCTaBIIAThH
JaHHBIE B BHUJC TaOJHIl, CTPOUTH JUArpPaMMBbI (CTOJOMKOBBIC (CTONOYATHIE) W KpPYrOBBIC) TIO
MacCUBaM 3HAYCHHH (C UCTIOJIH30BAHUEM 3PUTEIHHON HATJISAHOCTH /MM BEPOATBHON OIOPHI).

OnuceiBaTh W HMHTEPIPETUPOBATh peEaTbHBIC YHUCIOBBIC JaHHBIC, MPEICTABICHHBIC B
Ta0nuIax, Ha JUarpaMmax, rpadukax.

OpueHTUpOBaThCS B TMOHSATHUAX M ONEPUpPOBaTH MMM Ha 0a30BOM YpOBHE: CpelIHEe
apudmMeTnyecKoe, MeraHa, HaunboJIbIIee ¥ HAMMEHbBIIIee 3HAUCHUS, pa3Max.

Nmets mpencraBieHue O CIydalHOW W3MEHUMBOCTH Ha NPUMEpax IIeH, (U3UYECKUX
BEJIMYMH, aHTPOIIOMETPUYECKUX JTAHHBIX; UMETh MPEJICTABICHNE O CTATUCTUYECKON YCTOMYUBOCTH.

8 KJACC

W3BnekaTh 1 mpeoOpa3oBEIBaTh HHMOPMAIIHMIO, IPEACTABICHHYIO B BHJIE TaOJUI], THArpaMM,
rpaduKoB; MPEACTaBIATh JaHHBIE B BUJIE€ TaOJIUL, TUarpaMM, rpaduKoB.

OnwuceBaTh IOCIE COBMECTHOTO aHANIHW3a JaHHbIE C TOMOINBI0 CTaTHCTHYECKUX
MoKasaresieil: cpeAHMX 3HAYeHMH M Mep paccerBaHUs (pa3Max, AUCHEpCHUs U CTaHAApTHOE
OTKJIOHEHHE).

HaxoauTb 4acTOThI YMCIOBBIX 3HAYEHUI M YAaCTOThI COOBITHI, B TOM YHCIIE M0 pe3yJibTaTaM
M3MEpPeHUN W HaOMIoJAeHUN (C HCIOJIB30BAHMEM 3PHUTEIIBHONM HAIJISAIHOCTH W/WIH BepOabHOM
OTIOPBHI).

Haxonutb BepoOsITHOCTH Cly4ailHBIX COOBITHI B OMBITAX, 3HAask BEPOSATHOCTH 3JIEMEHTAPHBIX
cOOBITHI, B TOM 4YHCJIE B OINBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMHU (C
MCIOJIb30BAHUEM 3PUTENIbHOM HAIIATHOCTU W/WUIIHM BepOaIbHOM OMOPHI).

Nmerts npencTaBienne o rpaguueckux MOJIEISX: JIEPEBO CIy4aiftHOTO
SKCIIEPUMEHTA, AUarpaMMbl Diliepa, UuciIoBas mpsmas.

OnepupoBaTh MOHATHSAMHU Ha 0a30BOM ypPOBHE: MHOYKECTBO, MOJMHOMXECTBO; BBINOJIHATH
oTepanuy HaJl MHOXKECTBAMU: 00beTUHEHHE, TIepeceUeHIEe, TOTIOIHEHUE;

MIEPEUUCIISTh AJIEMEHThI MHOXKECTB; IPUMEHSTh CBOMCTBA MHOYKECTB (C UCIIOJIb30BAHNEM BU3YaJIbHOM
OTIOPBHI).

Nmets mpeacraBieHue o rpaduueckoM MpeACcTaBICHUE MHOKECTB U CBSI3eH MeXAy HUMHU
JUI OTHMCAHUS TMPOIECCOB W SIBJICHWN, B TOM YHCIIe TPU PEUICHUH 3a/1ad U3 APYrux yueOHBIX
MIPEIMETOB U KYPCOB.

9 KJACC

N3Bnekats u mpeoOpa3oBbIBaThH HHPOPMAIIHIO, IPEACTABICHHYIO B Pa3JIMYHBIX UCTOYHUKAX
B BUJIe TaOnuIl, Tuarpamm, rpaduKoB; MPeACTaBIATh JAHHBIE B BUJE TaONUIl, AMArpaMM, TpaduKoB.

Pemate mnpocreiimue 3agauyd OpraHU30BaHHBIM MEpPeOOpPOM BapHAHTOB, a TakKkKe C
WCIOJIb30BaHNEM KOMOMHATOPHBIX MPABUII U METO/IOB.

Nmets mpencraBieHne 00 OMUCATENBHBIX XapaKTEPUCTUKAX IS MACCHBOB YHCIIOBBIX



JAHHBIX, B TOM YHUCJIE CPETHUE 3HAUECHUS U MEPBI PACCEUBAHMUSL.

HaxonuTh 4acTOTH 3HAYE€HUH U YaCTOTHI COOBITHS, B TOM UYHUCIIE TOJIB3YAICh Pe3yJabTaTaMu
MIPOBEICHHBIX H3MEPECHUI U HAOIIOACHHUIA (C OMOPO HAa CITPABOYHYIO HH(DOPMAIIHIO).

Haxonutb BEpOsSTHOCTU CITydalHBIX COOBITHI B U3yYEHHBIX OIBITAX, B TOM YKCIIE B OIbBITAX
C PaBHOBO3MO’KHBIMH 3JIEMEHTAapPHBIMU COOBITHSIMHM, B CEpUSAX HCIBITAHUN J0 MEPBOTO yclexa, B
cepusiX UcIbITaHuK bepHyim.

HNmeTs npeacraBiieHUE O CIIy4ailHOM BEJIMYUHE U O PACTIPEACIICHUN BEPOSTHOCTEM.

Nwmetp npencraBieHne o 3akOHE OOJIBLIIMX YHMCEN KaK O IPOSBJICHUM 3aKOHOMEPHOCTH B
CIIyJaifHON M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIMX YHCEN B MIPUPOJIE U OOIIECTBE.



TEMATHNYECKOE IIVTAHVPOBAHUE

TemaTtudueckoe IUIAaHUPOBAHUC MW KOJHMYECTBC YaCOB, OTBOAMMBIX Ha OCBOCHHUC Ka)I(I[Oﬁ TCMBI y‘-Ie6HOFO npeamera «MartemaTnka»

denepasbHON aaNTUPOBAHHOW OCHOBHOW 0OOpa30BaTENBHOW TMPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUS OOYYArOIIHUXCS C 3aJCpPKKON

IICUXUYECKOTO Pa3BUTHs, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOLIUMM paszenoM ¢enepanbHON paboyeil mporpaMmbl y4eOHOTO IHpeameTa

«MaremaTuka» 00pa3oBaTENLHONW MPOTPaMMBI OCHOBHOTO 001iero oOpa3zoBanus. [Ipu s3tom Opranu3zanus BIpaBe caMa BHOCHTh U3MEHEHHS B

COJCPIKAaHUEC U pacClpCaAcICHUC y‘I€6H01"0 Marcpualia 1o rojgam O6y‘ICHI/I$I, B MOCJICAOBATCIIbHOCTh U3YYCHHA TEM U KOJIMYCCTBO YaCOB HAa OCBO CHUC

KKJIOW TEMBI, OMNpeAeNieHne OpraHM3allMOHHBIX ¢GopM 00ydeHHss W T.nm. OOOCHOBAaHHOCTH JIAHHBIX W3MEHEHUU OMpPENEsseTCs BBIOPAHHBIM

oOpa3zoBaTenbHON opranuzanueil YMK, nHIuBUAyaIbHBIMU TICUXO(PU3UYECKUMH OCOOCHHOCTSIMU KOHKpeTHBIX oOyuatomuxcs ¢ 3I1P, creneHsio

YCBOCHHOCTH HWMU y‘-Ie6HI)IX TEM, PCKOMCHAAIHUAMHU 110 OT60py n aganranuu yqe6H0r0 Marepuajia I1mo MaTreéMaTHuKE, MPEACTABIICHHBIMU B

TlosscHUTENBHOM 3aITHCKE.

5 kaacce (ae meree 170 u)

Ha3Banue pa3nena
(TeMbI)
Kypca(4ucJI0 4acoB)

OcHoOBHOE coepkaHune

OcHOBHBIE BUbI 1€ATEJIbHOCTH 00 Y401 XCS

HarypajbHble
yucaa. JleiicrBus ¢
HATYPaAJIbHBIMH
qucaamu (43 4)

[lecATHYHAS cUCTeMAa cuMciaeHHsA. Psil HATYypaabHBIX Yncell.
Hartypaabubiii psaa. Yumcao 0. HarypanabHble umcia Ha
KOOp-AMHATHOM mnpsimoii. CpaBHeHme,

OKpYTIJIeHHe
HATYPAJbHBIX YHCeJI.

Apupmernyeckue AeiHCTBHS ¢ HATYPAJIbHBIMH YHMCJIAMH.
CBoiicTBa HYyJs NPH CJI0KEHUHM M -YMHOKCHHH, CBOMCTBa
eIMHUNBI 1NpH  yMHOkeHuu. IlepemecrurenbHOe H
coYeTaTeIbHOEC  CBOMCTBA  CJIO0KEHHSI M YMHOMKCHHS,
*pacnpejeuTe/]IbHOE CBOICTBO YMHOKeHHs* 4,

UuraTh, 3alMUCHIBATH, CPABHMBATHL HATypajbHble YHUCJA;
YY4acTBOBATb B O00CY:KIEHMH CIOCO00B YNOPSAJA0OYUBAHUS
yHCeJl.

N300pakaTh KOOPAUHATHYI0 MNPSMYK0, OTMeYaTb YHCJIA
TOYKAMHM HA KOOPAUHATHOM NMPAMOIi, HAXOAUTb KOOPAMHATHI
TOUYKH.

HccnenoBarh cBOiCTBA HATYPAJIBHOIO psajaa, yncesa 0 u 1 npu
CJIOYKEHUH ¥ YMHOKEHHH.

Mcnosib30BaTh NMPABWJIO OKPYIJIEHHSI HATYPAJIbHBIX YHCeEJ
MPU HeOOXOAUMOCTH € ONOPOIi HA AJTOPUTM NPaBHJIA.




*lemaTeId W KpaTHble® 4YHCAa, Ppa3iokeHHMe YHCJIA Ha
MHOxuUTeTU. [lesienne ¢ octatkoM. IlpocThie U cocTaBHbIE YHCaa.
*TIpu3Haku geauMocT Ha 2, 5, 10, 3, 9%,

CTeneHb ¢ HATYPAJIbLHBIM NOKA3aTeJIEM.

YucnoBble BHIPAXKECHUS ; MOPSAAOK ACHCTBHA.

Pemenue TeKCTOBBIX 337a4 Ha Bce apudMeTUUecKHe TeiCTBUA,
HA JIBUKEHHE U MOKYIKH.

BoinoaHaTs apudMeTudyecKue IedCTBUS ¢ HATYPAJIbLHBIMH
YHCJIAMHU, BBIYUCIATh 3HAYEHHS YUCJIOBBIX BBIPAKEHHIl €O
CKOOKAaMM U 0€3 CKOOOK.

3anuceIBaTh nmpou3sBeacHue B BHIE€ CTCIICHH, YUTAThb
CTCIICHH, HCIIO0JIB30BaATh TCPMUHOJIOTUIO (OCHOBaHI/Ie,
1101ca3aTe.111>), BbBIYUCJ/IATD SHAYCHUA cTeneHem IpHu

He00X0MMOCTH ¢ BU3YaJIbHOH ONOPOIi.
BbInoHATH, NPUKHMIKY M OLEHKY 3HAYEHHIl YHMCJI0BBIX
BbIpa:KeHU i, MpelIaraTb 1 NPUMEHSATh NPUEMbI IPOBEPKHU
BbIYM CJICHUI.
HUcnosb30BaTh NPU BbLIYMCJIEHUSIX TepeMeCTUTEIbHOe M
coyerarejibHOe CBOICTBA CJI0KEHMSI M  YMHOKEHMS,
*pacnpeejuTesbHOe CBONCTBO

YMHOKeHUs
¢popmyaupoBaTh U NMPUMEHATH NPABHUJIA NMPe0OPA30BAHUA
YHCJIOBBIX BbIpaKeH Uil Ha OCHOBe CBOJNICTB
apuMeTHyecKuX JelCTBHIi TNPH HEOOXOAMMOCTH C
HanpapJsoeil MoMOUIbI0.
@®opMyJHPOBATH ONpeleIeHUs1 JeJUuTeJsi U KpaTHoro (¢
ONOpoOil HAa aJropuTM NPaBWJIa), HA3BLIBATH [EJUTEJH U
KpaTHbIe YHCJIAa; PacHO3HABATH NPOCTbIe U COCTABHBbIE
yucaa;  (popmMyaMpoBaTb M NPHUMEHATb  NPHU3HAKH
aeaumocTu Ha 2, 3, 5, 9, 10, (¢ omopoii Ha ajaroputm
NpPaBWJia); NMPUMEHATh AJITOPUTM PAa3JI0KeHHUS 4YHCJIA HA
NMPOCThle MHOKMTEJIH; HAXOAUTb OCTATKH OT JeJCHUSl U
HeNoJIHOe 4acTHOe. Pacno3dHaBaTh HMCTHHHBIE H JIOJKHbIE
BbICKA3BIBAHUSI O HATYPAJbHBIX YHCJIAaX, MPUBOAUTH
NPUMEpPbl U KOHTPIPHMEPbI, CTPOUTH BBICKA3BIBAHUS M
OTPULAHUA BBICKA3BIBAHUH 0 CBOWCTBAX HATyPaJbHBIX
4yHceJI ¢ 0NOpoii Ha oOpa3se.
Pemate TekcTOBBIC 3a7a4M AapH(PMETHYECKHM CIIOCOO0M,
HCIO0JIb30BATH 3aBHCHMOCTH MEXKIY BeJMYMHAMU
(ckopocTh, BpeMmsi, PpacCTOsIHME; IeHa, KOJHUYeCTBO,
CTOMMOCTDH M /IP.) NPU HEOOXOAMMOCTH C MCHOJIb30BAHHEM
crpaBoYHOM MHGOPMALUK:
aHAJIM3UPOBATH TEKCT 32/1a4M, epedopMyTUPOBATH YCI0BHE,



H3BJIEKATh HeoOXoAMMBIe  [aHHbIE, YCTAHABJIMBATH
3aBUCMMOCTH MeXK1y BeJMYMHAMHM NPH He00XOAMMOCTH C
HANPaBJIAIOLIEH MOMOIIBIO.

MopenupoBaTh X0/ pelleHusl 3aJa4H ¢ MOMOIIbLI0 PHCYHKA,
CcXeMbl, Ta0JIUIbI.

[IpuBoauTh, pa3dupare pa3iuyHble peLICHHUS, 3alHucH
pelleHNii  TeKCTOBBIX 3aga4 (mpM  HeoOXOAMMOCTH (¢
HANPABJSAIOLIEH TOMOIILIO).

C noMombI0 nMegarora OUEHWBATh INMOJYYeHHBIH pe3yJbTar,
OCYLLEeCTBJISATh  CAMOKOHTPOJIb, TpPOBepsisi OTBEeT Ha
COOTBETCTBHE YCJOBHIO, HAXOAUTH OIIUOKM.

*Pemiath 3a4a4u ¢ NOMOILIBLIO Iepedopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMHUTBCS ¢ HCTOPHUEH pa3BUTHA apU(PMETHKH.

Harasignas
reomerpus. JIunuu

HA IJIOCKOCTH
(12 a)

Touka, npsimasi, oTpe3ok, Jy4. Jlomanas. W3mepenue
JIMHBI 0TPe3Ka, MeTpUYecKue eIUHUIbI U3MepPeHusl JJINHBI,
OKpPYXKHOCTH M KPYT.

IIpakTuyeckas padora «ITocTpoenue y3opa u3
OKPY:KHOCTEID).

Yroa. IlpsiMoii, ocTpblii, Tymoii M pa3BépPHYTHIH YIJIbI.
N3MepeHue yrios.

IIpakTuyeckas padora «IlocTtpoenue yrion».

PacnosHaBaTth Ha  4epTekax, PHCYHKaX, ONHMCHIBATH,
HUCIOJIb3YSl TEPMHMHOJIOTHMIO, W H300paxkaTh € IOMOUIbIO
YEPTE:KHBIX HHCTPYMEHTOB (NP He0OXO0AMMOCTH MO
BHU3YAJIbHOH OIOpe): TOYKY, NMPAMYK, OTPe30K, Jy4Y, YroJ,
JIOMAHYI0, OKPY:KHOCTb.

Pacno3naBatb, NPUBOAMTH NPHUMEPbl 00HEKTOB PeAJbHOIO
MHpa, uMermmx ¢GopMy H3yYeHHbIX (QUIYp, OLEHMBATH HX
JINHeHHbIE pa3Mepbl.

Ncnob30BaTh JMHENHKY W TPAHCHOPTHP KaK WHCTPYMEHTbI
NJIsl TMOCTPOEHHMS] M HM3MEPEHHUsi: M3MepATh UIMHY OTpe3Ka,
BEJMYMHY YIJAa; CTPOMTH OTPe30K 3aJaHHOM JJHMHBI, YroJ,
3aJaHHOM BEJMYMHBI; OTKJIAAbIBATHL LHPKYJEM PpPaBHbIe
0TPe3KH, CTPOUTH OKPYKHOCTH 3aJJAHHOI0 painyca.
MN300paxkare KOH(pUrypanmum reoMerpuyecKux ¢Quryp mus3
OTPE3KOB, OKPYKHOCTEH, MX YacTeH HA HEJMHOBAHHOW H
KJIeT4aTo Oymare; mpemiaratb, ONMCHIBATHL U 00CYXKIATH
Croco0bl, aJIrOpuTMbl INOCTPOCHUSI IOCJAEe COBMECTHOI(
aHaJIu3a.

PacniozHaBaTh M M300pakaTh HA HEJIMHOBAHHOM M KJIeTYATOM







Oymare npsiMoi, OCTPBIii, TYNOi, pa3BePHYTHIN YIJIbI;
CPAaBHUBATH YIJIbL.
BuI4ucaATh AJTHHbI 0TPE3KOB, JIOMAHBIX.
IlonumMaTe M HMCHOJB30BAThL IPH  PELlICHHM  3a4a4
3aBHCHMOCTH MEXK1Y eIHMHMLIAMH METPUYECKOH CHCTeMBbI
Mep; 3HAKOMHUTbCS € HEMETPHYECKHMHM CHCTEeMaMH Mep;
BbIPAKATH AJTHHY B Pa3INYHBIX
eIMHNLIAaxX U3MEpeHusi INpH
He00XO0AMMOCTH C OIIOPOIi HA CIIPABOYHYI0 MH(opMaLuIo.
HccaenoBarb GUrypsl 1 KOHGUIrypauum, MCIoJIb3ys
ungpoBbie pecypcehbl.

OOBIKHOBEHHbIE
npoou
(48 u)

/[poob. IlpaBuibHbIe M HenmpaBWbHbIe Apo0u. OcHOBHOe
cBOMCTBO Apo0u. CpaBHeHuUe apodeii.

Cilo)keHMe M BbIYUTAHHME OOBIKHOBEHHBIX JpO0eil.
CvemanHasi Apo0b. Y MHOKeHHE U JleJieHue 00bIKHOBEHHbIX
npobeii; B3auMMHO-00paTHbIE IPOOH.

Pemenne TekcTOBBIX 32/1a4, coAepKamuX Apoou. OCHOBHBbIE
3aJa4M Ha JPooOH.

IlpumeHenne OyKB IS  3alMCH  MAaTeMATHYeCKHUX
BbIPa:KeHUH U Mpe10KeHH .

MogaeanpoBats B rpaduyeckoi, npeamerHoii ¢opme, ¢
MOMOIIbI0 KOMNbIOTEPA MOHATHS U CBOMCTBA, CBA3AHHbIE C
00BIKHOBEHHOH IPO0bI0.

UuraTth M 3aNMCHIBATH, CPABHMBATH O00bIKHOBEHHbIE APO0OH,
NnpeaIaraTb U 00CyKI1aTh CocoObI YIOPSIA0UMBAHMS APO0ei.
N300paxarh O0ObIKHOBEHHbIE JpPOo0M  TOYKAMH HA
KOOPAWHATHON  NPAMOH; HMCNOJIb30BaTh KOOPIAMHATHYIO
NPSAMYI0 JISI CPaBHEHUs Apodeii.

DopMyJHPOBATH, 3aANMUCHIBATH C NMOMOIIbID OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH JpPo0M C ONOpoii Ha NPaBUJIO;
HCI0JIb30BAaTh OCHOBHOE CBOMCTBO JPO0H JJIs1 * COKpalleHUust
npodeil M mNpuBedeHUs Po0OM K HOBOMY 3HAMEHATEJI0 B
MPOCTEHIIUX CIIydasax®.

[IpeacTaBiasATs 1o 00pa3ny CMENIAHHYI Jpo0b B BHJAE
HENPABUJIBHOM M BBIACIATh LEJIYKW 4YacTh 4YHCJIA W3
HeNPaBUWIbHOI IPOOH.

BeinoinaTs apumMerndeckne eiicTBHS ¢ 00LIKHOBEHHBIMU
Apo0SIMM B MPOCTBIX CJIy4YasX; NPHUMEHATh CBOICTBa
apu(pMeTHYeCKHX aencTBuii JIA pauMoHaIM3alHH
BHIYHUCJICHU .

BpINOTHATH NPUKHIKY U OLEHKY Pe3y/JbTaTa BbIYHUCICHMI;
NnpeiaraTb U NPUMEHATh NPUEMbI IPOBEPKH BbIYUCICHM.
IIpoBoaNTH HCCIEIOBAHNS CBOMCTB Apo0deii, onupasich Ha







YK CJI0BbIE IKCIIEPUMEHTHI (B TOM YHCJIE ¢ TOMOIIbIO
KOMIIbIOTEPA).

Pacno3HaBaTh HCTHHHBIE U JIO’KHbIE BHICKA3LIBAHUSA O
APOOAX, NPUBOAUTH NPUMEPHI U KOHTPIPUMeEPHI.

Pemiats npocreiiime TeKCTOBbIE 321a44, COAEPKalIHe
NPOOHbIE TaHHbIE, M 331a4M HA * HAXOK/IeHHe YACTH 1eJI0r0 U
11€JIOT0 0 €ro YacTH; BHISIBJISTH UX CXOJACTBA U Pa3jinuns™.
MoeJpoBaTh X0/ pellieHusl 3212494 ¢ TOMOIILIO PUCYHKA,
cXeMbl, TA0JIHIBI.

[IpuBoauTH, pa3douparb, OLEHMBATHL Pa3iUuYHbIEe pelleHusd,
3alUCH pelleHuii TEeKCTOBBIX 3aa4y NPH HEOOXOAMMOCTH C
HANPABJIAIOLIEH TOMOIIBIO.

C noMombI0 MeJarora OUEHMBATh MOJYYeHHbIH pe3y/bTar,
OCYHIECTBJISATH  CAMOKOHTPOJIb, TMPOBepPsii  OTBeT Ha
COOTBETCTBHE YCJI0BHIO, HAXOJAUTH OIIMOKH.

3HAKOMHUTBLCA ¢ HCTOPHUEN pa3BUTHUS apUPMETHKH.

Harasanas
reoMeTpusi.
MHOroyroJbHUKN
(10 u.)

MHOroyroibHUKd. UYeTbIpexyrojibHHUK,

NPSIMOYT 0JIbHHUK,
KBaJpar.

TpeyroabHuK.

[nomann u nepuMmerp NPSIMOYT0JIbHUKA 7
MHOTOYI'0JIbHUKOB, COCTABJIEHHBIX W3 MNPAMOYI0JbHHKOB,
e IMHHUIIbI H3MepeHus TIOIIA/IH. IMepumetp
MHOI0YroJIbHUKA.

Pacno3naBatrb, wu300pakaTb ¢ TOMOIIBI)  YePTEKHBIX
HHCTPYMEHTOB M OT PYKH, MOJEJHPOBATHL U3 Oymaru
MHOI'0OYI 0JIbHUKH.

[IpuBOoAUTH IPUMEPHI 00bEKTOB PeajibHOr0 MUPAa, HMEKIIMX
(¢popMy  MHOrOYroJibHMKa, MNPSAMOYIOJbHUKA, KBAApaTa,
TPeyroJbHUKA, ONCHUBATH UX JIMHEIHbIe pa3Mephl.
Belunciasite: nepuMeTp TPeyrojbHUKA, NIPSIMOYT0JIbHUKA,
MHOI'0YI0JIbHHKA; IJIOIIA/Ab NPAMOYI0JIbHUKA, KBA/IPaTa
(mpyu HEOOXOAMMOCTH C ONOPOI HA AITOPUTM YUeOHBIX
neiicTBuii). U300paxkatb 0CTPOYI0JIbHbIE,
NPSAMOYTOJIbHbIE M

TYNOYI0JIbHbIE TPEYT 0JIbHUKH.

CTponTh Ha KJIEeTYaTOil OymMare KBaJapaT ¥ MPSIMOYI0JIbHUK C
3aJaHHBIMH JVINHAMH CTOPOH.

HccnenoBarh ¢BOCTBA NPSIMOYIOJIbHUKA, KBAAPATA IyTeM
HKCIIEPUMEHTA, HA0JII0leHUs], U3MepPeHHs, MOIeJTUPOBAHUS;
CPAaBHUBATH CBOMCTBA KBA/paTa U NPSMOYI0JbHUKA.
Pacno3HaBaTh HCTHHHBIE U JIOKHbIE BHICKA3BIBAHUS O







MHOTI0YT0JIbHUKAX, IPUBOJAUTH NPUMeEPbI 1 KOHTPIPUMeEPbI.
HccienoBath 3aBUCHMOCTD IJIOIIAN KBAJPAaTa OT JJIMHBI
ero CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAaJAPATHOM CeTKH /I IOCTPOEHHUS
¢puryp; pasduBaThb  NPSAMOYIOJLHMK Ha KBaJpaThbl,
TPEYroJbHUKH; COCTABJIATH (PUIYPHI U3 KBA/IPATOB U
NPAMOYT0JbHUKOB U HAXOAMTh UX IJIOIIAAb, Pa30MBaTh
(urypsl Ha IPAMOYTOJbLHUKHN U KBAJIPAThl 1 HAXOAUTh HX
oAb (Mpu He0OX0AUMOCTH € HANPABJISIIOLIEH MOMOIIBIO).
BoipaxkaTh BeJIMYMHY IJIOIIAIH B PA3JINYHBIX eIHHUIIAX
U3MepeHnsl MeTPUYeCKOoil cucTeMbl Mep, HCII0JIb30BaTh
3AaBHCUMOCTH MEKITY METPUYCCKUMHU €AMHUIIAMHA U3MEPECHUA
IJIOIIAAH IIPH HEOOXOAMMOCTH C ONIOPOH HA CIIPABOYHYIO
HH(pOpMaALHIO.

3HAKOMUTBCSI ¢ MpPUMEpPaMH MPUMEHEHHMs IUIOAAd |
MepuMeTpa B NMPAKTHYECKUX cuTyauusax. Pemars 3agaum u3
peaibHONl KU3HU, TMPH HEOOXOAMMOCTHM C ONOpPoil HA
AJIrOPUTM MPaBUWJIA, O0CYXKIAThb Pa3jiM4YHbIe CIOCOOBI
peleHus 3a1a4.

JlecaiTuuHbBIE IPOOH
(38 u)

JlecaiTnunas 3anuch Apodeil. CpaBHeHMe NeCATHYHBIX
npooeii. JleficTBus ¢ qecAITHYHBIMU AP00siMU. OKpyTrJieHHe
necATUYHBIX Ipo0eii.

Pemenne TekCTOBBIX 32/1a4, coaepskammx Apoou. OCHOBHbIE
3aJa4M Ha IpoOu.

[IpencTaBJisATh 1eCATUYHYIO IP00b B BH/Ie 00LIKHOBEHHOI,
YUTATh M 3aNUCbIBAaTh, CPABHUBATHL JAeCAITHYHBbIE APOOH,
npeajiaratb M 00CYKIaThb  CHOCOOBI  YNOPSIIOYUBAHUS
necITHYHBIX Apo0eii.

N300pakaTh 1ecATUYHBIE JPOOH TOUYKAMH HA KOOPAMHATHOM
MPsSIMOii.

BbISiBJISATH CX0ACTBA U PA3jIMYUs NPABWI apu(pPMeTHUYECKHX
NeMCTBUI € HATYPAJbLHBIMH YHMCJIAMH W JAeCATUYHBIMU
ApoOsIMH, MOCJIe COBMECTHOI0 aHAJIU3A.

BoinoaHATs apudMernyeckue AeHCTBUS € JeCATHYHBIMH
Apo0SIMM; BBINOJHATh NPUKUAKY M OLEHKY pe3yJbTara
BbIYHCJIEHMIL.

IIpuMeHATH CBOMCTBA apU(PMETHYECKUX AeHCTBUH 11
PALMOHAIM3ANNH BbIYUCICHUIA.

[IpuMeHATH NPABUWJIO OKPYIJIEHHS 1eCATHYHBIX Apo0eii, mpu







He00X0IMMOCTH € BU3YaJIbHOI ONMOPO.

I[IpoBoauTL HCCIEIOBAHUS CBOWCTB JAeCATHYHBIX pooeid,
ONMUPasicb HA YNCJIOBbIE JIKCIEPUMEHTHI (B TOM 4YHCJIE C
MOMOIIBI KOMIILIOTEPA).

Pacno3HaBaTb HMCTHHHBIE U JIOKHbIE BBICKA3LIBAHUSA O
Npo0siX, MPUBOIAUTH NMPUMEPbI M KOHTPNPUMEPbI, CTPOUTH
BbICKA3BIBAHNSI U OTPULAHUS BbICKA3LIBAHMIA.

Pemats npocreiime TeKCTOBbIE 321a41, COAEPKalIIHE
NPOOHbIE TaHHbIE, M HA * HAXO0KIEHUE YACTH 1eJI0Tr0 H 1eJI0T0
10 ero YacTH*; BBISIBJIATH UX CXOACTBA U Pa3JIMYHUA.
MoaeJnpoBaTh X0/ pellleHus 3aJa4M ¢ MOMOIIbIO PUCYHKA,
cxeMbl, Ta01MUbI. Pa30upaTtes pasjinuHble pelieHusl, 3alUCH
peleHuii TEKCTOBBIX 3a/1a4.

OnepupoBaTh APOOHBIMHU YHCJIAMHU B PEATbHBIX KM3HEHHBIX
CUTyaMsIX.

C nomombl0 mexarora OLEHUBATH IOJYYEHHBIN pe3yJbTar,
OCYHIECTBJISATH  CAMOKOHTPOJIb, IPOBEpPsii  OTBET HA
COOTBETCTBHE YCJI0BHIO, HAXOAUTH OIIMOKH.

3HAKOMUTBCSA C MCTOPHUEH pa3BUTHS apuPMeTHKH

Harasanas
reoMeTpusi.
Tena u ¢urypsl B
npocrpancrse (9 )

*MHOrorpaHHUKH. HN3o0pakenue MHOTOrPAHHUKOB.
Mojenu NpoCTPAHCTBEHHBIX TeJl.

[IpsimoyroJibHBIH NapaJJeienumnen, kyo. Paspeprku kybda u
napaJjuiejienumnenaa.
O0BeM KyOa, NPSIMOYT0JIbHOIO NapaJliesienumnesa™.

PacniozHaBaTh Ha uYepTekKax, PHUCYHKAX, B OKpPY:KaolleMm
Mupe NMPSIMOYT0JIbHbIH napaJuiejenuinesn, KyO,
MHOTOTPAHHMKH, ONHMCHIBATH, HCIOJIbL3Ysl TEPMHHOJIOTHIO,
OlleHUBATH

JINHEHHbIE pa3Mepbl.

[IpuBoaNTH NpUMepPHI 00BEKTOB PeajTbHOr0 MHPAa, HMEIOIIHNX
(popMy MHOTOIrpaHHUKA, IPAMOYT0JbHOI0 NMapaJie/ienumnena,

Ky0a.
M300paxkaTh Ky0 Ha KJIeT4aToil Oymare.
HUccaenoBarn CBOICTBA KyoOa, NPAMOYI0JILHOI0

napajuliesienuinena, MHOTOTPAHHHUKOB, HCIOJIb3YS MOJAEIH
NpH HEO0OXOAMMOCTH € HANPABJSAIONICH MOMOIIbIO.

PacniozHaBaTe pa3BépTkm  Ky0a M mapajuiejenuinena.
MopenupoBaTth Ky0 U nmapaJjieaenunes u3 OyMaru M npo4mx|

MaTepuasioB, 10 o0pasiy.




Haxoauts u3MepeHHs, BHIYUCIATH IJIOMIAAb MOBEPXHOCTH;
00bEM KY0a, NMPSIMOYTOJbHOI0 MNapaJjjesenunena ¢ onopou
HA aJrOPUTM Y4eOHBIX JeiicTBHIi; HCCIeI0BATH 3aBHCUMOCTD
00béMa Ky0a oT JUIMHBI ero pedpa.

Ha61w01aTh 4 NPOBOIUTH AHAJIOTHH MEKTY MOHSITUSIMU
MJI0IAAU ¥ 00bEMA, MePUMEeTPAa U MJIOMIATU TOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIE U JIOKHbIE BBICKA3LIBAHUS O
MHOTOrPaAaHHUKAX, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI.
Pemiath 3a1a4u U3 peaibHOM KU3HH.

IloBTOpeHue
00001enue (10 4.)

H

IloBTOpEHUE OCHOBHBLIX NOHATHI H
KJ1acca, 00001eHne 3HAHMIA.

METOI0B Kypca 5

BerauciaaTn 3HAYEHU A BbIPaKeH Ui, co/IepKaIMX
HATYpaJIbHbIE YHCJIa, 00LIKHOBEHHbIE U JIeCITUYHBIE IPOo0H,
BBINOJIHATH NMPeoOpa3oBaHusi YyuceJ NMPU HEOOXOAMMOCTH C
HANPABJSAIOLIEH OMOLIBIO.

BpiOuparh  cmocod cpaBHeHMsI  YHCeJl, BbIYHCJIEHHI,
NPUMEHAThL CBOWMCTBA apupMeTHYeCKHX JAeHCTBHHA s
PANMOHAIM3ALNH BbIYUCICHUI.

OcyliecTBJIAATH CAMOKOHTPOJIb BbINOJHAEMbIX IeCTBHIA H
CaMOIIPOBEPKY pe3yJibTaTa BbIYUCICHUMH.

Pemiath mnpocreillnMe 3agauyM M3 peajibHOM  JKM3HH,
NMPUMEHATh MaTeMATH4YeCKHe 3HAHUS UIA pellleHus 3a/1a4 U3
APYruX y4eOHBbIX IIPeAMETOB.

Pemath  mpocreiimme 3amauM  pa3HbIMH  CHOCOOAMHU,
CPaBHUBATHL  CHOCOOBI  pellleHWsl  3aJa4W, BbIOMpPATH
PanMoOHAJBLHBIH CII0CO0.

6 kaacc (ne menee 170 u)




Ha3Banmue
pa3neJia (TeMbl)
Kypca(4mcJ/io
4acoB)

OcHoBHOe cogepxanne

OcHOBHBIE BHUAbI J€ATCJIbHOCTH oﬁyqamumxcﬂ




HarypajibHble
4ucaa

(30 v)

Apudmernyeckue JeCTBUA C MHOTO3HAYHBIMH HATYPAJBHbIMHY BBINOJIHATE  apuMeTHyecKue AeHCTBHA € MHOI'O3HAYHBIMHU
yuciaamud.  YuciaoBble  BBIPAKEHHMS, MOPAJOK  [JCHCTBHUM, HATYPATbHBIMM  YHCJIAMH, HAXOJUTh 3HAYEHUS  YHUCJIOBBIX

HCMO0Jb30BaHue CKO0OK. OKpyIJieHne HATYPAJbHBIX YHCEL. BbIpa:KeHUH €0 CKOOKaMM M 0e3 CKOOOK; BHIMHUC/ISATH 3HAYEHHS
JeuTed U KPaTHbIE YMCJIa; * HAMOOIBIIUIA OOIIUI TeJUTEb U BhIPAKEHHT, COIEPKANIAX CTEIEeHM.

HauMeHbIIIee 001ee KpaTHOe * BbInoHATH NPUKUAKY U OLIEHKY 3HAYEHU I YHCIOBBIX
Pa3znoxxeHnne uyncsia HAa NPOCThIe MHOKUTEIM. J[eTUMOCTh CyMMBI BbIPa:KeHU i, NPUMEHSATH NPUEMBI IPOBEPKHU pe3y/bTaTa.

U npou3sBeaeHus. JleqeHue ¢ 0CTATKOM. Hcnoab30BaTh NP BLIYMCIEHUSIX MEPeMeCTUTENbHOE 1

PelreHne TeKCTOBBIX 3a1a4. coYeTaTeibHOE CBOICTBA CJI0KEHUS M YMHOMKEHMSI,

*pacnpeneJnTe]bHOe CBOHCTBO YMHOKeHHS] OTHOCHTEIbHO
cJioxkeHusi*, cBoiicTBa apumernyeckux aeiicteuii. UccaenoBarn
YHCI0BbIE 3aKOHOMEPHOCTH, MPOBOUTDH YN CJI0BbIE
IKCIEePUMEHThI.

@®opMyJIHPOBATH  ONpelejeHHs  AeJUTeJdA W KPaTHOrO,
HauOoJIbLIero oO0lIero JeauTeass W HaMMeHbIIEro oO0uIero
KPaTHOT0, MPOCTOr0 M COCTABHOIO YMCeJ; HCNOJIb30BATh JTH
MOHSATHS NPH PelleHUHU 3aAa4 (IPU HeoOXOAMMOCTH C ONOpPOi Ha
AJTOPUTM NPABHJIA).

IIpuMeHATHL ANTrOPUTMBI BbIYHC/IeHUSI HAN00JIb1Iero 001 ero
AeJINTeIs M HAaMMeHbLIero o01ero KpaTHoro AByXx 4yuce,
AJITOPUTM Pa3JI0’KeHUs YHCJIa HA IPOCThIE MHOKUTEIH.
HccnenoBath CBOHCTBA JeJIMMOCTH CYMMBbI H IIPOU3BEACHUS YHCel
C ONOPOii HA BONPOCHBIN MJIAH.

IIpuBoauTe mNpuUMepBl 4YHCeJ C 33aJaHHBIMH  CBOMCTBaMH,
Paclo3HABATL BEepHbIC W HEBEPHbIC YTBEP:KACHHS O CBOHCTBax
4yHceJl, ONPOBEPraTb HEBEPHBbIC YTBEPHKACHHUS C IOMOLIBIO
KOHTPIIPHMEPOB.

KoncTpynpoBath MaTeMaTHYeCKHE NPEAI0KEHHUS C

TMOMOIIBIO CBA30K «M», KHJIH», «€CJIH..., TO...» 110 00pa3iy.

Pemiatp TekcTOBBIC 3a1a4H, BKJIIOYAIOLIHE OHATHS AeTUMOCTH,
apudmeTHyecKMM CIOCO00OM, MCII0JIL30BATH Nepedop Beex
BO3MOKHbIX BADUAHTOB C ONOPOii HA BONPOCHBII IJIAH.
MopaeanpoBaTh X0/ pelieHHs 3aa41 ¢ IOMOIIBIO PHCYHKA,

CcXeMbl, TA0JIMIIbI.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3THYHbIC PeLICHHUS,



3alIuCH pemennifl TEKCTOBBIX 3aga4d ¢ HanpaB.ﬂmomeﬁ
MOMOIIbIO.

KpI/ITI/I‘IECKI/I OlICHUBATDH HOJIyquHLIﬁ pe3yJbTaT, HAXOAUTH
OIIII/I6KI/I, OCYHICCTBJISAATD CAMOKOHTPOJIb, IPOBEPAA OTBET HA
COOTBETCTBHE YCJIOBUIO.

Harnsanasn
reoMerpus.
IIpsimble Ha
niaockoctu (7 4)

[lepnenaukyasipubie npsimblie. [lapanienbHble npsMblie®.

PaccTrosinue Mexay AByMsl TOUKAMH, OT TOUYKH 10 NIPSMOM,
NJIMHA IIYTH HA KBAIPATHOI ceTKe.
[Ipumepbl NPSIMBIX B POCTPAHCTBE™.

Pacno3naBath Ha YepTe:KaxX, pUCYHKAX CJIy4au B3AaUMHOTI0
pacnoJio:KeHusi ABYX NPSIMbIX.

N300paxkaTh ¢ MOMOIIbIO YePTEKHBIX HHCTPYMEHTOB
KJIeT4aToii Oymare /iBe nepecekamiiuecsi npsiMblie, 1Be
napaJsuiejibHble NPsiMble, CTPOUTDH NMPAMYIO,
NePHEeHINKYJISIPHYIO JaHHOM.

IIpuBoauTs NMpHUMepPLI NnapaJieJIbHOCTH "
NMePNEeHAUKYISAPHOCTH NPAMBIX B IPOCTPAHCTBE.
PacnosHaBaTh B MHOTOYI0JIbHUKAX NEePIEHINKYJISIPHbIC U
napaJsuiejibHble CTOPOHbI. U300paskaTh MHOTOYI0JIbHUKH C
napajielbHbIMU, NEePeHINKYJISIPHBIMU CTOPOHAMHU 110
oOpa3ny. Haxoauts paccrosiHue Me:k1y AByMs TOYKaAMH, OT
TOYKH 0 MPAMOIi, JIUIMHY IIYTH HA KBA/IPATHOM CeTKe, B TOM
YyHcie UCN0Jb3ys HH(POBbIE pecypcehl.

poou (32 1)

OO0bIKHOBEeHHAas1 IP00b, OCHOBHOE CBOMCTBO APo0H,
cokpaieHue apoodeii. CpaBHeHHe U YIIOPSII0YMBAHUE
npooeii. JlecaTu4HbIe IPOOU U MeTPUUYECKAsI CHCTEMA Mep.

Apupmernyeckne JeicTBUA ¢ 00BIKHOBEHHBIMH "
NecATHYHBIMH IPOOAMH.

OtHomeHnue. /leieHue B JaHHOM OTHoIeHuU. *Macmrao®,
MPONMOPIIUSI.

IlonsiTue npoueHTa. Beruuciaenne NpoueHTa 0T BeJIMYHUHBI U
BeJIMYMHBI 110 ¢ MPOIEHTY.

Pemienue TeKCTOBBIX 32/1a4, COJCPKALMUX APOOH H
npoueHTsl. [IpakTnyeckas padora « OTHOMIEHHE JJIMHBI
OKPYKHOCTH K e¢ JuamMeTpy».

CpaBHMBATDH U YHOPSA0YMBATH AP00OH, BLIOUPATH CIIOCO0
CpaBHeHUs ApPodeil.

IIpencraBiasATh JecITUYHBIE JPOOM B BHE O0OLIKHOBEHHBIX|
npodeil M 00OLIKHOBEHHbIE B BH/IE IECATUYHBIX, MCII0JIb30BAThH
SKBHUBAJIEHTHbIE NpeACTABJEHHUS] JAPOOHBIX 4YHCeJ TPH HX
CpaBHEHUHW, NPH BbIYUCICHUAX (NPH HEOOXOAMMOCTH C
HaNpapJsiiomeil IOMOIIbIO).

Ncnosib30BaTh AeciTHYHBIE APOOH NIPH NPeodpa3oBaHUHU
BeJIMYMH B METPUYECKO cucTemMe Mep.

BoInoHATL apudMeTHYeCKHe JeCTBHA ¢ 00bIKHOBEHHBIMH
U J1eCATUIHBIMHA APOOAMM.

BpruuciasaTh 3HAYEeHU A BbIPAKEHUI, coaepKalmx
00bIKHOBEHHbIe W  JIeCATHYHbIE Jpo0H,

BbBINTIOJIHATD




npeoOpa3oBanusi apodeil, BbIOMPATHL CHOCO0, NPHUMEHSATH
CBOMCTBA apupMeTHYECKUX JAeHCTBUH IS PAlMOHAIU3ALMH
BHIYMCJICHU .
CocTaBisiTb  OTHOLIEHUSI W  TPONOPUHH, HAXOAUTH
OTHOIIIEHHEe BeJMYMH, /eJUTh BeJUYUHY B JaHHOM
OTHOIIIEHUH.
HaxoauTh 3KCHEPpUMEHTAJBLHBIM NMYTEM OTHOLIEHUE JINHBI
OKPY:KHOCTH K e¢ jauaMerpy (mpu HeoOXOAUMOCTH
HANPABJISAIOLIEH TOMOLILIO).
HaxoauThs Macmrad njiaHa, KapTbl H BBIYUCIATH
PacCTOSIHUSA, HCMOJIb3Ysl MACIITAD C ONOPOii HA AJTOPUTM
yueOHbIX aeiicTBHH. O0BACHATDH, YTO TAKOE MPOIEHT,
YIOTPeOJISTH 000POTHI Pe4Hd CO CJIOBOM KIPOLIEHT.
Bripa:kaTh NpOLEHTHI B APO0SAX U APO0H B MPOLEHTAX,
OTHOIIIEHHE IBYX BeJIMYUH B MPOLEHTAaX. BbiuucasaTs
MPOIEHT OT YHCJIA U YUCJIO 10 ero npoueHty. OKpyrisiTh
APOOM U NMPOLEHTHI, HAXOAUTH NMPUOIMKEHHUS YHCe] PU
HEO00X0AMMOCTH € MCIO0JIb30BAHUEM BU3YaJIbHOM ONOPBI.
PemaTe 3a1a4um Ha YacTH, NPOUEHTHI, IPONOPLMH, HA
HaxoK/IeHue Apo0Hu (MPOLEHTA) OT BeJIMYMHBI M BEJIMYMHBI 110
eé 1po0u (MpoueHTy), Ipodu (MpoIeHTa), KOTOPbIii
COCTaBJIsIET OIHA BeJIMYMHA OT Apyroii. [IpuBoanTs,
pa3oupaThb, OEHUBATH Pa3IHYHbIE PeLICHHS, 3ATIMCH
pellleHuil TEKCTOBBIX 337124 NIPH HEOOXOAMMOCTH €
HanpagsJjsiiomeii nomombo. U3Biaexkars nHpopManuio u3
Ta0JIMI ¥ IMarpaMM, HHTepPIpPeTHPOBATh Ta0JIMYHbIEC
JAHHbIE, onpeaesTh

Harasgnas
reoMeTpHsi.
Cummerpus (° u)

*OceBas cumMmerpust. LlenTpanbHasi cuMMeTpHus.

IlocTpoeHne cUMMETPHYHBIX UTyp.
CuMMeTpus B IPOCTPAHCTBE™.

Pacno3naBathb Ha yepTekax U M300paKEeHUSX, N300PAKATH 0T
PYKH, CTPOUTH C MOMOIIbI0 HHCTPYMEHTOB (purypy (0Tpesox,
JIOMAHYI0, TPEYroJbHHUK, HPAMOYIrOJbHHUK, OKPYKHOCTH),
CUMMETPUYHYI0O JAaHHOH OTHOCHTEJbLHO NPAMON, TOYKH C
HANPaBJIAIOLIEH TOMOILIBIO.

HaxoauTe npuMepbl CHMMETPHH B OKPYKAaKOIIEeM MHpe.
MopenupoBath u3 Oymaru aBe GUIrypsbl, CHAMMETPHYHbIC




OTHOCHTE/IbHO IPAMOH; KOHCTPYMPOBATh TIeOMeTpPUYECKHe
KOH(UI'ypauuu, MCHOJb3ysd CBOMCTBO CHMMETPHH, B TOM
yHucjae € IMOMOWBI0 HH(PPOBBIX pPeCypcoB ¢ ONOpoil Ha
AJITOPUTM y4eOHBIX JAeiicCTBUI.

Bripaxenus ¢
oyxsamu (° u)

I[Ipumenenne OykB UII  3allCH  MaTeMaTHYeCKHX
BbIPayKeHMI W NpepiokeHuil. *bByKkBeHHble BbIpaskeHMs H
YHCJIOBbIE MOJACTAHOBKH *.
bykBeHHbIe  paBeHCTBa,  HaxXOXK/JAeHHUe

HEHM3BECTHOI'0
KOMIIOHeHTa. DopmyJibl.

Hcnonb3oBarh OyKBBI VI 0003HAYEHUSI YHcesl, IPU 3aNHCH|
MaTeMaTH4YeCKMX YTBeP:KIeHHMi, COCTaBJSATHL OyYKBEHHbIE
BbIPa’KeHHS 10 YCJIOBHUIO 3aJa4H.

HccnenoBath  HecJOXKHbIe 4YHCJIOBble 3aKOHOMEPHOCTH,)
HCNOJIb30BATh OYKBBI VISl MX 3alMCH.

BoiunciaaTe 4yMcI0BOe 3HAYeHHe OYKBEHHOIO BbIPAaKeHHS
NpH 3aJaHHBIX 3HAYeHUsIX OYKB € ONOPOil HAa aJIrOPUTM
Y4eOHBbIX JeiiCTBUIL.

3anuceiBaTh  (OpMYyJbl:  HepuMerpa M IUIOLIAAU
NPSIMOYTI0JIbHUKA, KBA/IPaTa; JUIMHbI OKPYKHOCTH, IJIOIIAN
Kpyra; BbINOJHSATH BHIYUCIEHUS M0 3TUM popmyiam.
CocraBasiTb popMYyJibl, BLIPAKAIOIIHE 3ABUCHMOCTH MEKILY
BEJIMYMHAMM: CKOPOCTh, BpeMsl, pAcCTOsIHUE; LIeHA,
KOJIMY€CTBO, CTOMMOCTh; IPOU3BOAUTEIbHOCTD, BpeMsi,
00b€¢M padoThl; BHINOJHATH BHIYUCIEHUS 110 3TUM
dpopmyiam.

Haxoauth HeM3BECTHBIII KOMIIOHEHT apu(pMeTH4ecKOro
nelicTBUA.

HarasaHaas
reoMeTpusi.
DuUrypbl Ha
MJI0CKOCTH
(14 u)

YeTbIPEXYroJibHUK, npuMepbI
YeThIPEXYTroJIbHUKOB.
[IpAMOYroJIbHUK, KBaJPaT:  CBOWCTBAa CTOPOH, YIJIOB,

MuaroHaJe.

N3Mmepenue yrios. Buasl TpeyrojibHUKOB.

Ilepumerp MHoroyrojabHuka. Ilnomans purypesl. ®opmy.isl
nepuMeTpa M INVIOIAAM NPAMOYroiabHuKa. Ilpudaumkeénnoe

W3MepeHne I10maiu puryp.
IIpakTuuyeckas padora «Iliomans kpyra» *.

N300paxkaTth Ha HEJMHOBAHHOW MW KJeT4yaTo Oymare c

HCIO0JIb30BaHHEM YepTEKHBIX HHCTPYMEHTOB
YeTHIPEXYTrOJIbHUKH € 3a/IaHHBIMH  CBOlicTBaAMH: €
napajuleIbHbIMU, nepreHIuKyJISIPHBIMH, PaBHBIMH

CTOPOHAMM, NPSAMBIMHM YIJIAMH M Jp., PABHOOeIpEeHHbI
TPeyroJbHHUK. Ipexnarare u  00CyxkaaTh CIOCOOBbI,
aJropuT™mbl nocrpoenusi. Ucciienosars, HCIIOJIb3YH
JKCIEPUMEHT, HalJaeHue,

MO/eJIMPOBAaHUE, CBOMCTBA NPSIMOYI0JIbHUKA, KBApaTa,
pa30MBaTh HA TPEYTOJIbHUKH € ONOPOI HA BONPOCHBIH IJIAH.
O00CHOBBIBATD, ONIPOBEPraTh ¢ NOMOILIbI0O KOHTPIIPHUMEPOB

YTBEp:KIeHHUs 0 MPSIMOYTI0JIbHUKE, KBaJpaTe, pACIIO3HABATh




BepPHbIE U HEBePHbIe YTBePKICHH.

N3mepsATh U CTPOUTDH € IOMOIIBIO TPAHCIIOPTHPA YIJIbI, B TOM|
YyHcje B MHOIOYIroJIbHUKE, CPABHHBAThH YIJIbI; PACIIO3HABATH
ocTpble, IPsSIMbIE, TyIble, PAa3BePHYTHIE YIJIbI.

Pacno3naBars, n300paxkaTb
OCTPOYI0JIbHBI,
MPSIMOYT0JIbHBII, TYHOYI0JIbHBIH, paBHOOeIPEHHbIIA,

PABHOCTOPOHHMII TPeyroJbHUKH (MPH Heo0XOAMMOCTH ¢
HCIO0JIb30BAHMEM BU3YaJILHON OMOPbI).

Boruncasars nepuMeTp MHOIOYI'0JIbHUKA,  ILIOLIAJAb
MHOTI'0YT0JIbHUKA pa30yeHneM HA NPSIMOYTOJIbHUKH, HA
paBHbIe (PUIYPbI, HCNIO0Jb30BATH MeTPUYECKHE eJHHUIIbI
U3MepeHHs JVIMHbI U IUIOIIAIM € ONIOPOii HA AJITOPUTM
yueOHbIX aelicTBuil. Ucnosib30BaTh NpuOIMKEHHOE
U3MepeHHe UIMH U IUI0IIAeil Ha KieT4yaTroi Oymare,
NpuoOJINKEHHOE M3MepPeHHe JNINHBI OKPYKHOCTH, IJI0IIAAN

Tlogo:xxuTEALHLIE U
OTpUIIATEIbHbIE
yuciaa (40 u)

eable umcaa. *Moayab  ymcda,
reoMeTpuyvecKas

WHTeprpeTanus MoayJsi. YucjioBbie NPOMEKYTKU ™.

IloJ105kMTEILHBIE U OTPUIIATEIbHBbIE YHcaa. CpaBHeHHe
M0JI0KUTEJIbHBIX U OTPULATEIbHBIX YHCeJI.
Apupmernyeckne JeCTBUSA C MOJOKUTEILHBIMU U
O0TpHIATEJbHBIMU Y cJaMu. PellieHue TeKCTOBBIX 32/1a4.

IIpuBoauTL NMpUMEPHI HMCNOJIb30BAHMS B PeaJbHOM KU3HHU
MOJI0KUTEJIbHBIX U OTPULATEIbHBIX YHCeJI.

N300paxkath nejble ymca, MOJIOKUTEJIbHbIE 7|
OTPULATE/]bHbIE YHCJIA TOYKAMHM HAa YHCJI0BOH NPAMOIi,
HCIO0JIb30BATH YMCJI0BYI0 IPSIMYIO 1JIsl CpPABHEHHS YHCeJI.
[IpuMeHATh NpaBWJA CPAaBHEHHUS, YNOPAI0YUBATH Liejble
4ncsIa; *HAXOAUTh MOAYJIb YMcaa™,

@DopMyTHPOBATH NPABUJIA BHIYMCIECHHS C MOJIOKUTETbHBIMH
U OTPUUATEJHHBIMM  YHCJIAMH, HAXOJAMTb  3HAYeHUs
YHMCJIOBBIX BHIPAKEHUM, COJAEpP:KAIAX aeicTBud
C MOJIOKUTEJbHBIMU U OTPULATEIbHBIMHM YHCIAMH TPHU
He00X0IMMOCTH ¢ ONIOPOM HA aJITOPUTM NPaBHJIA.
[IpuMeHsATH  CBOICTBA  CJIOYKEHUSI M YMHOKEHHS
npeo0pa3oBaHusi CYMM U IIPOU3BeICHHI.

IJIst

IIpencrasienne

MaHHbIX
(6 1)

[IpsimoyroJibHasi CHCTeMa KOOPAUHAT HA IMJIOCKOCTH.
KoopanHaThl TOYKHN HA MJIOCKOCTH, a0CUCCA M OPAUHATA.
CroJ104aTble M KPYroBbIe JHArPAMMBI.

OO0BSICHATL U WIIOCTPHPOBATH NMOHATHE NMPAMOYI0JbHOM

CHCTEeMBbl  KOOPAMHAT HA  ILJIOCKOCTH,
HCII0JIb30BaTh
TEPMHHOJIOTHIO; CTPOMTH HA KOOPAMHATHOH IIOCKOCTH




IIpakTnueckas padora «IlocTpoeHue guarpaMmm».
PemieHne  TeKCTOBBIX  3a/1a4,  CO/iepPKALIUX
npe/AcTaBJeHHbIE B Ta0IMIAX U HA JHArpaMMax.

JaHHBbIC,

(l)l/ll"ypbl Mo 3aJaHHBIM KOOpAMHATaAM, HAX0AUTH KOOPANHATDLI

TOYEK.
Yuratb cTosI0yaTple W Kpyrosbie
AUarpaMMbl;
HHTEPIPEeTHPOBATH JaHHbIe;  CTPOUTDH CTOJI0YATHIE
AuarpaMMbl.

HUcnosib30BaTh HH(pOPMAaIUIO, MPEACTABIEHHYI0O B Ta0JNLAX,
Ha JMarpaMmax JJil pellieH!sl TeKCTOBBIX 3a1a4 U 32124 U3
peaJibHO JKM3HM.

Harasanasn
reoMeTrpus.
Durypsl B
npoctpancrse (9 1)

AllpsiMoyroJibHBIA ~ mapajuiejenumnen, — Ky0, mnpusMma,

NMPaMuIa, KOHYC, UMJIMHADP,  LIap u chepa.
HN300paxenne

MPOCTPAHCTBEHHBIX  ¢uryp. IIpumepsbi pa3BePTOK

MHOIOIrpaHHUKOB, HMJIHHAPA U KOHYCA.

I[IpakTH4eckast pabora «Co3nanue
MPOCTPAHCTBEHHBIX (GUTyP».

MoaeJei

Ilonsitue 00bEMa; eAMHUIBI H3MepeHHsi o00bemMa. O0beM

NPsSIMOYTOJIbHOTO  Mapaulejienumnena, Kyoa,
o0BLeMa*.

dopmyJnbi

PacniozHaBaTh Ha  4YepTexkax, PHCYHKAaX, ONHUCHIBATH
NUpPaMuay, NpU3My, HHJIMHIAP, KOHYC, IIap, H300pakaTh HX
OT PYKH, MO/IeJIUPOBATh U3 OymMaru, MJIACTUJIHHA, IPOBOJIOKH
U Ap. ¢ Hanpapjsomed nomomsbio. IIpuBoauTs npumMepbl
00bEKTOB  OKpY’Kalllero MHpa, HUMewIMX (opMbl
Ha3BaAHHBIX TeJl. Hcnonb3oBarh TePMHHOJIOTHIO:
BepLINHA, pedpo, rPaHb,
OCHOBaHMe, BbICOTA, PAINyC U AUaAMeTp, pa3BepTKa.
N3y4arb, HCNIOJIb3YS IKCIIEPUMEHT, HA0II0/IecHHe, U3MepPeHue,
MO/eJTHMPOBAHHE, B TOM YHCJIe¢ KOMIBIOTEPHOE, U ONMUCHIBATH
CBOICTBA Ha3BAHHBIX TeJl, BBISIBJATH CXOACTBA M Pa3IU4HsA:
MEKIy MUPAMUI0H M MPU3MOI; MexKITy MUIHHAPOM, KOHYCOM
U IIApPOM.
Pacno3naBath pa3BépTKU napaJliesienuiena, Kyoa, npusMsl,
NUpaMHUAbl, KOHYCa, HMJIMHAPA; KOHCTPYMPOBATh [aHHbIE
Tesla U3 Pa3BePTOK, €CO31aABATh X MOJE]IU C HANPaBJIAIOLIEH
MOMOUIBIO.
Co3naBath MoOje/IM NPOCTPAHCTBEHHbIX ¢uryp (u3 Oymarm,
MPOBOJIOKH, IJIACTWJIMHA W JpP.) € ONOPOil HA AJTrOPUTM
YueOHBbIX J1eiiCTBU.
N3mepsaTs Ha MoOeJsiX: IMHBI peédep MHOIOrpaHHHKOB,
auaMeTp 1apa.
BeryucasaTs no ¢gopmyinam: 00BbEM NPSIMOYT0JILHOTO
napaJsuiesenuinesna, Ky0a; HCIO0JIb30BATH eIMHHULIbI
H3MepeHnsi 00bEMa; BBIYMCIATh 00bEMBI TeJl, COCTABJIEHHbIX

3 KY6OB, mapauieJienuInea0B; peiaTtb 3aja4m ¢ peaJlbHbIMHA




OIOPOii HA CIPABOYHYI0 HH(OPMALUIO.

IloBTOpEHUE, I[loBTOpEeHHE OCHOBHBLIX MOHATHI M METOI0B KYPCOB 5 u 6 N
. BoraunciasTh 3HAYeHHS BBIPaKeHMHIA, cojiepKaIuX
00001IeHHE, KJ1accoB, 00001IeHNe U CHUCTeMATH3allusl 3HAHUM.
HATYpaJbHbIE, LeJible, MOJIOKUTEIbHbIE U OTPHIATEIbHbIE
CHCTeMATH3 AU
20 ) YHCJIa, 00BIKHOBEHHbIE H JeCATHYHBIE PO0OH, BBINMOJIHATH

npeodpa3oBaHus YKceJ U BbIPa)KeHHIl IPH HEOOXOAMMOCTH €
HaNpPaBJISIOLIEH OMOIIbIO.

Bbioupate cmoco® cpaBHeHMsl  4mcel,
NPUMEHATh CBOMCTBA apu(MeTHYECKUX
PALMOHAIM3ALNH BbIYUCJICHUI.

Pemiats,  mpocreiiiuMe 3aiauydM M3 peaJbHON  KU3HH,
NPUMEHATh MaTeMAaTH4YeCKUe 3HAHMUSA /ISl PellleHUus 3a1a4 U3
JAPYIHX NPeIMeTOB.

PemiaTe npocreiimme 3a1a4M pa3HbIMH CIIOCO0aMU.
OcymecTBJIATE CAMOKOHTPOJIb BBINOJIHSAEMbIX AeHCTBHI U
CaMOIIPOBEPKY pe3yJibTaTa BbIYUCICHUH.

BbIYMCJIEHU,
OelcTBUI 119

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (IIO TOAAM OBYYEHMUS) 7 knace (He

menee 102 u)




Ha3Banue pa3ngena
(TembI)
Kypca(4HcJI0 4acoB)

OcHoBHoOe cogepxanne

OcHOBHBIE BHUAbI A€ATCJIbHOCTH oﬁyqamumxcﬂ

Yucaa n
BbIYUCJIEHMS.
PanuoHaIbHbIE
qucjaa

(25 v)

IlonsiTHEe PALIMOHAJIBLHOI0 YHCJIA.

ApudMeTnyecKue NeHCTBUA € PAalMOHAJBHBIMHM YHCJIAMM.
CpaBHeHMe, YIIOPS/104YMBAHNE PALMOHAIBHBIX YK Cel.
CreneHb ¢ HATYPaJbHBIM IOKA3aTeJIeM.

peajJibHOM NPAaKTUHKH.
l'[pn:malm ACTHMOCTH, PA3JTOKCHUA HA MHOKUTEC/IN

PeiieHne OCHOBHBIX 3aJa4 Ha llpOﬁl’l, NMPOUECHTLI U3

CucremaTusupoBarhb U obdoramarsb 3HAHMA 00
00bIKHOBEHHBIX U 1eCATHYHBIX APOOSX.

CpaBHUBATBH M YNOPS/A0YMBAThH APO0H, IPeodpa3oBbIBas NPH
HeoOX0AMMOCTH JecITHYHbIe [po0M B OObLIKHOBEHHbIE,
00bIKHOBEHHbIE B /IeCITHYHbIEC, B YACTHOCTH B 0€CKOHEYHYIO
NeCATUYHYIO IPO0b.

[IpumeHsTH pa3HOOOpa3HbIe CIOCOOBI U MPHEMbI




HATYPAJbHBIX YHCEL.
PeannHble 3aBHCHMOCTH.
NMPONOPUMOHATBHOCTH.

IIpamas

"

oOpaTHasi

BbIYMCJICHUS] 3HAYeHU JIPOOHBIX BbIPAKEHHH, COAepKAIMX
00bIKHOBEHHbIE U IeCATHYHbIE IPOOU:

HEOOXOAMMOCTH JeCATHYHYI0 [po0b OObBIKHOBEHHOH H
O00bIKHOBEHHYI0 [1eCSITUYHOH, NPHUBOIUTH BbIPpaKeHHE K
dopme, HauboJiee y100HOMH st BbIYMCJICHHH,
npeo0pa3oBbIBATH JAPOOHbIE BbIPA:KEHHs HA YMHOXKEHHE H
JejieHue JeCSITHYHBIX JApodeil K JAeliCTBHAM C LeJbIMH
yucjaamMu  (IpU HeOOXOAMMOCTH €  HANpapJjsiOLIei
MOMOIIbIO).

I[IpuBoaAUTH 4YHCIOBbIE U OyKBEHHbIE€ NMPUMeEPbI CTENEHH C
HATYPAJIbHBIM NOKa3aTejieM, 00bSICHAS 3HAYEHHSI OCHOBAHMS
CTeNeHU U TOKAa3aTesi CTeNeHW, HAXOAUTh 3HAYeHUs
cTerneHen

Bujaa a" (2 — J1060e pauMoHaJIbHOE YHCJI0, N — HATYpajibHOe
4K CJI0) C ONMOPOii HA CIIPABOYHYI0 MH(POpPMALUIO.

IHonnmaTh cMBICT 3anmMcH OOJBIIMX YHCEJ € MOMOUILIO
AeCATUYHBIX Apoleii u creneHei ynciaa 10, npuMeHATH UX B
peabHbIX CUTYALMAX.

IIlpuMeHATs NPU3HAKM  JAEJIMMOCTH, Pa3jl0KeHHsd  Ha
MHOKHTEJIH HATYPAJIBHBIX YHCeJI.

Pemars mnpocreiilnMe 3aJa4d  HA YACTH, MPOLEHTHI,
NMPONOPUHMH, HA HAXO0KAEeHHE APOoOH (IIPOIEHTA) OT BeJIUYHUHbI
U BeJIUYHHBI MO e¢ JApodou (NMpPOoUeHTy), Apodu (MpoueHTa),
KOTOPBI  COCTaBJIAeT OJHA BeJIMYMHA OT JIPYIOi.
IIpuBoauTh, pa3dupaTrb, OLEHUBATH Pa3IHYHbIC peLICHUs,
3allMCH pelIeHUil TeKCTOBBIX 3a/1a4.

Pacno3HaBath W O0BACHATH, ONMHPASICh HA OIpeaeseHHs,
NPSMO NPONOPUMOHATBbHbIE U 00PATHO NMPONOPUUOHAIBHbIE
3aBUCHUMOCTH MEXK1Yy BeJHYMHAMHU; NPUBOJUTH IPHMepPbI
3THX 3aBHCHMOCTEN U3 peajibHOr0 MUpPAa, U3 APYIrUX y4eOHbIX
NnpeaMeToB.

Pemate npocreiiiye NpaKTHKO-OPUEHTHPOBAHHbBIE 32124
Ha  apo0dW, TNPOUEHTbI, TMNPAMYI® H  00paTHYIO
NMPONOPUNOHAIBHOCTH, IPONOPLUMH.



AJredpandeckue
BbIpaxkeHus (27 4)

bykBennble Bbipa:keHusi. Ilepemennbie. JlomycTumble
3HaYeHMs epeMeHHbIX. DopMYyJIbl.

IIpeoOpa3oBanne OYKBEHHBIX BbIPAa:KeHUI, PpPacCKpbITHE
CKOOOK M MpHUBe/leHHe MOA00HBIX cJIaraeMbIX.

CBoiicTBa cTeleHH ¢ HATYPAJIbHBIM MOKa3aTeJeM.
Mmuorowienbl.  CjiokeHHe,  BbIYMTaHHE, YMHOKEHUE
MHOr04/1eHOB. @OpMYyJIbl  COKPALIEHHOI0 YMHOKEHMSI.
Pa3JiokeHre MHOTOYIEHOB HA MHOKUTEJIH.

OBaagers Ha 0a3oBOM YPOBHe  ajireOpam4eckoit
TePMHMHOJIOTHEH U CHMBOJIMKOH, NPUMEHATHL e¢ B Ipouecce
OCBOeHMS y4eOHOro MaTepuaJja.

HaxoanTh 3HayeHus1 0yKBeHHBIX BbIPasKeHHUI IPH 3aJaHHbIX
3Ha4YeHHUAX OYKB; BbINOJIHATH BIYMCICHHUS 110 (popmyIaMm.
BbInoJHATHL Npeodpa3oBaHus 11eJ10T0 BbIPasKeHUS B
MHOT'O4JIeH NpHBeleHneM MOJ00HBIX CJIaraemMbix,
pacKpbITHEM CKOOOK. BBINOJIHATH yMHOXKEHHE OJHOUYJIEHA HA
MHOT'O4JIEH M1 MHOT04/IeHA HA MHOT04J/1eH, IPUMEHSATh
(opmyJibl KBagpaTa CyMMBbI M KBA/IPpaTa Pa3HOCTH C ONOPOit
HA CIIPABOYHYI0 HH(OpPMALUIO.

OcyumecTBJIsATh pa3jioKeHHe MHOTO4JIEHOB HA MHOKHTEJIN
NYTEM BbIHECEHHS 32 CKOOKH 00111ero MHOKUTEJIS,
npuMeHeHus1 Gopmy.ibl pa3HOCTH KBaJpPaToOB, (hopmy.i
COKPAIIEHHOT0 YMHOKEHUSI € ONOPOii HA CIIPABOYHY IO
uHpopmanuio. [IpumeHsaTs Npeodpa3oBaHe MHOTOYJICHOB
I PeLIeHHUs Pa3JINYHbIX 32124 U3 MATEMAaTHKH, CMEKHbBIX
NpeAMeTOB, U3 PeaIbHOM NPAKTHKH.

3HAKOMHUTBCA C MCTOPHUEI Pa3BUTUS MAaTEeMATHKH.

YpaBHeHUs] U
HepaBeHncTBa (20 v)

YpaBHeHue, mNpaBuJa  NpeoOpa3oBaHMsl  YpaBHEHMSs,
PABHOCUJILHOCTDH YPABHEHMIA.

JIuHeiiHOe ypaBHEeHHe ¢ OJHOI NepeMeHHOoI

MepeMeHHOM, pelleHWe JIMHEHHbIX ypaBHeHuH. Pemenue
3ajau

C MIOMOIILI0 YPABHEHMIA.

* JluHeiiHOe ypaBHeHHMe ¢ [BYMsI NepeMEHHLIMH H €ro
rpaguk * Cucrema ABYX JIMHEHHBIX ypaBHEHHIl ¢ AByMs
nepeMeHHbIMH. PelieHne cucreM ypaBHeHMH CHOCO0OM
MOJACTAHOBKHU H CIIOCO0OM CJI0KEHHU .

Pemath JiMHeliHOe YypaBHeHHMe ¢ O/JHOl TNepeMEeHHOI,
NPUMEHAs NPaBHJAa IepexoAa OT HCXOAHOI0 YPABHEHHUSl K
PaBHOCHJIBLHOMY eMy OoJjiee mpoctoro Bujaa. IIpoBepsiTh,
SIBJISIETCS JIH KOHKPETHOE YHCJI0 KOPHEM YPABHEHMS.
I[lonOupaTrs npumepbl map umcel, SIBJISIONUXCHA pPelIeHHEM
JINHEHHOT0 YPABHEHUS € IBYMS IlepeMeHHbIMU.

CTponTh B KOOPAMHATHON IJIOCKOCTH TrpaukK JMHEHHOro
YPABHEHHUS € JABYMSI NepeMEeHHbIMHU (IIpM HEO00XOAMMOCTH €
HCI0J1b30BAHNEM CMBbICJIOBOM ONOPHI); MOJIb3YACHh TPAPUKOM,
NMPUBOAUTH NIPUMeEPHI PelicHUs] YPABHEHMUS.

HaxoauTs pemenue cucremMbl ABYX JHMHEHHBIX YPAaBHEHHUH C
ABYMsl NEPeMEHHBIMH C ONOPOH HAa AJTrOPUTM Yy4eOHBIX
NeHCTBUH.

CocTaBisiTh M pemiaTh ypaBHEHHEe MJIH CHCTEMY yYpPaBHEHUil
no




YCJIOBUIO 3ajla4ud, HUHTEPHPETHUPOBATL B COOTBETCTBHHM C
KOHTCKCTOM 3aJavu HOJIyquHbIﬁ pe3yjabTar ¢ OHOpOﬁ Ha
BOleOCHLIﬁ IJIaH.

KoopanHatsl u
rpagpuxu. DyHkuuu
(24 1)

KoopanHara To4Kku Ha npsAMoii. Yucj10BbIe IPOMEKYTKH.
Paccrosinue Mexay AByMsl TOUKAMH KOOPAMHATHOM NPAMOM
IIpsimoyroJibHasi CHCTeMa KOOPAUHAT Ha IVIOCKOCTH.
IIpuMmepsl rpa¢ukoB, 3aJaHHBIX (popmyaamu. Urenue
rpa¢uKoB peajbHbIX 3AaBUCMMOCTEH.

I[lonsatue ¢yukuuu. I'padpuxk ¢ynkuuu. CpoiicTBa
(pynkumii. JluneiiHasa ¢Qyukuusa. Ilocrpoenme rpaduxa
JInHelHo pyHkuuu. I'padpuk pynkuuu y = kx + b.

HN3o00paxaTs Ha KOOPJIMHATHOM  NPSAMOl  TOYKH,
COOTBETCTBYIOIIME 32JaHHBIM KOOPAUHATAM, JIy4H, OTPe3KH,
HHTEPBAJIbl; 3alIUCHIBATh UX HA AJIre0panvecKkoM si3bIKe.
OTMeyaTh B KOOPAMHATHOM NJIOCKOCTH TOUYKH 10 3aJaHHBIM
KOOPAMHATAM; CTPOMTH I'Pa( KM HECJ0KHBIX 3aBUCMMOCTEIH,
3aJaHHBbIX (popMyIaMu, B TOM YHcJe ¢ IOMOUIBIO HM(POBBIX
s1abopaTopuii.

[IpuMeHSATDH, H3yUaTh NPEUMYILECTBA, HHTEPNPETHPOBATH
rpagpuuyecKkui crocod  mpeacTraBJIeHUs U aHaIu3a
pPa3Ho00pa3HOM KU3HEHHO HHPOpPMaLHH.

OcBauBarb Ha 0a30BOM YpOBHe IMOHATHEe (PYHKIMH,
0BJIAIeBATH (PYHKIMOHAJIbLHOM TEPMUHOJIOTHEil.
PacnosHaBaThb JuHeiiHYI0 QpyHKIHI0 Y = kX + b, onucbIBaTh €€
CBOICTBA B 3aBHCHMOCTH OT 3Ha4YeHHUI K03(puumenToB K u b
(mpu He0OXOAMMOCTH € ONOPOIi HA AJTOPUTM MPABUJIA).
Crpouth rpaduku JuHeiiHoi pynkuun, pyHkuuu Y = kx + b
HUcnoab3oBath undpoBble pecypchl I MOCTPOEHMS
rpaukoB PyHKUMH U U3Yy4YeHHUS UX CBOMCTB.

IIpuBOAUTH NPUMEPHI JJUHEHHBIX 3aBUCHMOCTEH B peajibHbIX
npoueccax u siBJIeHUsX.

IloBTOpEHUE U
o606menne €

I[loBTOpEHUE OCHOBHBIX MOHATHII M1 METO/I0B Kypca /
KJ1acca, 00001eHne 3HAHHI.

BbiOupaTh, mnNpUMEHATH CHOCOObBI  CPaBHEHHMSI  YHCeJ,
BbIYNCJIEHUI, TPeo0pa3oBaHuil  BbIPAKEHHWd, PpemeHus
YPaBHEHHUII IPU HEOOXOAMMOCTH C HANPABJIAIOLICH
MOMOIbK. OCylIeCTBIAATH CAMOKOHTPOJIb BbINOJIHAEMbIX
NeHCTBHI U CAMONIPOBEPKY pe3y/1bTaTa BbIYUCICHUI,
npeodpa3oBaHM, IOCTPOCHHUIA.

Pemars  mpocreiiuMe 3aia4ydM M3 peaJbHON  KU3HM,
NPUMEHATh MAaTeMaTHYeCKUe 3HAHUA Il PelleHus 32124 U3
APYrUX NpPeIMeTOoB.




8 kaacc (ne menee 102 )

Pematn l'[pOCTGifIIIIHE TEKCTOBbIC 3ajla4u, CpaBHUBATDb,
Bblﬁl/lpaT]) CrocoobI peuaiceHus 3a1a4au.

Ha3Banue pa3aena
(Tembl)
Kypca(4HcJI0 4acoB)

OcHoBHOE CoaepKaHue

OcHoBHbIE BUIbI A€ATEIbHOCTH oﬁyqalomuxm

Uucaa u
BbIYHCJICHUS.
KBaaparubie
KOPHH

(15 )

KBaaparHbiid

HPPALMOHATLHOM 4HCJIe.

KOp€Hb u3 yucJa.

HPPALMOHATBHBIX YHCeJI.
JleiicrBuTe/ibHbIe 4YHcaa. CpaBHeHHe
yucen*. ApupMeTHYeCKHIl KBaAPATHbINH KOPEeHb.
YpasHeHue Buaa X° = a.
apu(pMeTHYeCKUX  KBAJPATHBIX  KOPHEH.
IIpeoOpa3zoBaHne UYMCJIOBBIX BbIPAKEHUI, COAEPHKALIMX
KBaJpaTHbIe KOPHHU.

CBolicTBa

*[lousiTHe 00

JecsaTuaHbIe MPUOJINKEHUS

JNeHCTBUTEILHBIX

@®opMyJINPOBaTH ONpelejeHHe KBaJPaTHOIO0 KOPHS U3
ynciaa, apupMeTHYeCKOr0  KBAJPaTHOIO KOPHS  NpH
HE00X0AMMOCTH ¢ BU3YaJIbHOM ONOPOIA.

le/lMeHﬂT]) onepanuIo U3BJCYCHUS KBA/IPATHOI'O KOPHA U3
qYucjia, UHCIIOJb3YyH NPU HCOﬁXOI[I/IMOCTI/[ KaJIbKYJATOP.
OlleHl/lBaTl) KBa/IpaTHbLIC KOPHHU HEJIBIMHA YUC/IaMH 1
NecATUHYHBIMH IPOOSIMH.

CpaBHMBaTHL W YNOPSI/A0YMBATH palHOHA/IbHBIE U
HppalHMOHAJIbHbIE  YMCJIAa, 3alUCaHHble ¢  MOMOUILIO
KBaJIPATHBIX KOPHEH NMPU He00X0AMMOCTH ¢ HANpaBJsiloniei

MOMOUIBIO.
2

HccaenoBaTh ypaBHeHHe X° = g, HAXOAMTh TO4YHbIe H

NpUoJIMKEHHbIe KOPHU npHu a > 0.

HUccienoBarb, CBOMCTBA KBAaJAPATHBIX KOPHeH, MPOBOAS

YMCJI0BbIE IKCIIEPUMEHTHI C MCI0JIb30BAHUEM KAJIbKYJIATOPA

(koMnBbIOTEPA).

I[IpumeHsTH cBOMiCTBA aprupMeTHYECKUX KOPHei 115

npeodpa3oBaHUsl BbIPAKEHMIA.

BeimosiHATL mpocTeiimmMe mnpeodpa3’oBaHWs  BbIPAXKEHUIA,

coaepxaluX KBaJApaTHble KOPHHM. BbIpakaTh mnepeMeHHbIE

U3  TreoMeTrpuYeckux #  ¢usuyeckux ¢Gopmya  npu

HEe00X0AMMOCTH € ONIOPOH HA MPaBUJIO.




KOPHH, HCIIOJB3YS IIPU H606XOHHMOCTI/I KaJIbRYJIATOP.
Hcnoab30BaTh B X01€ pelicHUA 3a1a4 3JJEMECHTAPHbIC
MpeacTaBJICHUA, CBA3aHHbIC C l'[pl/lﬁ.]'[I/DKéHHBIMI/I SJHAYCHUAMHU
BCJIUYIHH.

3HAKOMHUTLCS C I/ICTOPI/Ieﬁ Pa3sBUTUS MATEMATHUKHU.

Yucaa u
BBIYMCJICHHUSI.
Crenenn

C HeJIbIM
nokasareyem (7 1)

CreneHsb ¢ neabIM nokasaresneMm. CTaHaapTHasi 3alIHCh
yuciaa. Pa3mepnl 00beKTOB OKpY:Kaouero Mmupa (ot
DJIEMEHTAPHBIX YACTHII 10 KOCMHYECKHX 00HEKTOB),
UINTETbHOCTH NMPOLIECCOB B OKPY:KAIOIIIEM MHPeE.
CBOiiCTBa CTENEHN C 1eJILIM NOKA3aTeIeM.

@D opMyJIMPOBATH ONpe/iesieHre CTeNeHH € IeJIbIM
nokasareJjieM (Ipy HeEOOXOAMMOCTH MO BU3YyaJILHOI onope).
IIpeacraBasaTs 3anuch OO0ABIIMX MW MAJbIX 4YHCET B
crangapTHoM Bujae. CpaBHHBATHL 4YMCJIA W BeJUYHHBI,
3anucaHHble ¢ HCNOJIb30BaHueM cTeneHu 10.

HUcnosib30BaTh 3anuch 4YHCEJ B CTAHJAAPTHOM Bujae sl
BbIPa:KeHHUsI Pa3MepoB 00bEKTOB, NJIUTETbHOCTH MPOIECCOB B
OKpY:KalolleM MHupe.

DopMyJIHPOBaTh, 3allUCHIBATL B CHMBOJIMYECKOil (opme u
WLTIOCTPUPOBATHL NMPUMEPAMH CBOICTBA CTENEHU C LeJIbIM
nokasarejeM (IpM HeOOXOAMMOCTH € HCHOJIb30BAHHEM
BHU3YaJIbHOM OMOPBHI).

IIpuMeHATH CBOMCTBA CTEeNEeHH /Ui TNPeoOpPa30BaHUS
BbIPAKeHH I, COAEPIKALMX CTENEHU C LeJbIM I0Ka3aTeleM ¢
HCIO0Jb30BAHUEM CHPaBO4YHOH wuHpopManuu. BbINOJHATD)
NeHCTBUA € YHMCJIAMH, 3allHCAHHBIMH B CTAHJIAPTHOM BH/e
(YyMHOKxeHUe, 1eJieHhe, BO3BeeHNe B CTENEHb).

Pacno3naBarb  KBaJApaTHbIH TPEX4JieH,
YCTAHABJIMBATH

BO3MO’KHOCTH €ro pPa3jio:KeHusl HA MHOKUTEJIH.

PackiagpiBaTh Ha MHOMKHTEIM KBAJAPATHBIH TPEXWIeH ¢

HEOTPHULATEJbHBIM AMCKPUMHHAHTOM IIPH HEOOXOAUMOCTH ¢
OIOPOM Ha AJITOPUTM NPaBHJIA.

KBagpaTHblii TpéxuieH. PasioxeHnue KBaapaTHOI0
AJireOpanyeckue AP p Ap
Y — TPEX4JeHa HA MHOKHTEJIH.
KBagpaTHbiid
TPEXUJieH
(59
AJiredopandeckas b. JlomycTUMBIE 3HAYCHUA
AJreOpandeckue ebpamec Apooe. Jlonyc ¢ Hate
nepeMeHHBIX, BXOASIIMX B ajiredpanvyecKue BbIPpaKeHusl.
BEIPAACHHL. OCHOBHOE CBOIICTBO aJIredopanmdeckoi npoon. Coxkpainenue
HOBH BOMCTBO aJIr HYeCKOM u. Cok HU
AJreOpandeckast . P AP par
oo npooeii. Ciio:xkeHnue, BbIYUTAHHE, YMHOKEHHE

H JCJICHHE

3anuceiBaTh anredpanveckue spipakenus. Haxonnrs
00J1aCTh ONpe/iesIeHUs1 PAlIHOHAIBHOTO BBIPAKECHHS.
BbINOJHATHL YHCJI0BbIC NOACTAHOBKH M BHIYHCJIATH 3HAYCHHUE
APo0H, B TOM YHCJIe C IOMOIIBIO KAJBLKYJISTOPA.




(15 1)

anredOpandeckux apoodeii. IlpeodpasoBanne BbIpa:KeHWH,
coJep KaluX ajJredpandeckue Apodu.

@DopMyIHPOBATH OCHOBHOE CBOMCTBO ajredpanveckoii Apodu
W IPUMEHSTH ero JJIsl npeodpa3oBaHus aApodeii.

BbInoyHATL AelicTBUSA ¢ ajdredpan4ecKUMH APOOSIMH NpPH
He00X0AUMOCTH ¢ HamnpasJisoweid nomoumpbo. I[IpumeHsTs
npeodpa3oBaHusl  BbIPaXKeHHl I  pellleHUs1  3ajad.
Beipa:xkate  nepemeHHble Hu3  (opmya  ((pU3HUYECKHX,
reoMeTpUYeCKNX, ONMMCHIBAIIMX OBITOBbIE CUTYyalHMH) NPH
He00X0JUMOCTH C HANIPABJIAIOLIEH MOMOIIBIO.

YpaBHeHUs U
HepaBeHCTBA.
Keaaparubie
YPaBHEHHS

(15 v)

Ksaaparnoe ypasuenue. Hemoinoe kBagpaTHoe ypaBHeHHe.
dopMmy/1a KOpHell KBaJApaTHOro ypaBHeHus. *Teopema
Buera * Pemienue ypaBHeHui, CBOAALIMXCHAK
KBA/IPATHBIM.

IIpocreiimme 1poOHO-pPALMOHAILHBIC YPABHEHMUS.

PemieHne TeKCTOBBIX 32424 € IOMOIIBI0 KBaJAPaTHBIX
YPABHEHMIA.

Pacno3HaBaTh KBaJipaTHbIC YPABHEHHU .

3anucbiBaTh (OpPMYJIy KOpPHeil KBAJPaTHOIO YpPaBHEHWHS;
pemiaTh KBaJApaTHble YPABHEHUs] — IIOJIHbIC M HeMOJHbIE (¢
HCIO0JIb30BAHMEM CIIPABOYHOM HH(pOpMALIUK).

I[IpoBomuTh,  mpocTellIMe  HCCIAEAOBAHUS  KBAJAPaTHBIX
YPABHECHM.
Pemats ypaBHeHusi, cBOAsIIMeCS K KBaJApPaTHbIM, C

NMOMOIIbIO MPeo0Pa30BaAHMIi M 3aMEHOI MepeMeHHoil ¢
OIopoii Ha

aJITOPUTM NpaBUJIA.

Hab0aonate 4 aHAJIM3MPOBATH CBSI3b MEXKAY KOPHAMH H
k03¢ PpuureHTaMH KBAJAPATHOI0 YPABHEHUSI.
*[IpumeHATH Teopemy Buera st
3aja4 (¢ UCI0JIb30BaAHUEM 00pa3ua)*.

Pemath TekcTOBbIE 32424 ajredOpamyecKuM Cnocodom:
MepexouTh OT CJIOBeCHOH GOpMYJMPOBKH YCJIOBHS 3a1a4U K
ajJreOpauyeckoii Moje/ii MYTEM COCTABJIEHHS YpaBHEHHS
(mpu HEOOXOAMMOCTH ¢ HANMPABJIAKILEH MOMOIIbIV); PelmaTh
COCTABJIECHHOe YpaBHeHHe; HMHTEepPNpPeTHPOBATH pe3yJbTar.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHA AJIre0pbl.

peleHust

YpaBHeHUS H
HEPAaBeHCTBA.
Cucremsl
YPaBHEHHH
(13 9)

JInHeliHOe ypaBHEeHUE ¢ IBYMS IepeMEHHbIMH, ero rpapuk,
NPUMeEpPbI PellIeHUs YPABHEHHH B Le/IbIX YHCIAX.

Pemienue cucreM IBYX JIMHEHHBIX YPaBHEHMH ¢ ABYMH
nepeMeHHbIMH. IIpumepnl pelieHHs1 CHCTEM HeJIMHEeHHbIX
YPaBHEHHUIl ¢ IBYMS IepEeMEHHBIMU.

PacnosHaBarth JIMHEHHbIe YPABHEHHS C ABYMS
nepeMeHHbIMUA. CTPOUTH rpaUKH JMHEHHBIX YPABHCHHUH, B
TOM YHCJIe HCIO0JIb3Ys HU(ppPoBBIE pecypcshl (IpH
HE00X0MMOCTH € OIIOPOH HA AJTOPUTM Y4eOHBIX JeHCTBHI).
PazimuyaTe napajiesibHble U NepeceKallnuecs NnpsMblie 10

HX




I'paduyeckasi uMHTEpHpeTanus yPaBHEHHUS € ABYMS
MepeMEeHHbIMM M CHCTEeM  YpaBHEHHH ¢
nepeMeHHbIMU*. PellleHNe TEKCTOBBIX 3aJa4 C NMOMOIIbIO
CHCTEM ypaBHEHUI.

AByMSI

YPABHEHUSIM.
Pemiate cucTeMbl JBYX JIMHEHHBIX YpaBHEHHiIl ¢ JABYyMA
nepeMeHHbIMH MOJACTAHOBKOM U CJ10KeHHEM.

Pemiats mnpocreiimime cucTteMbl, B KOTOPbIX OJHO W3
YpPaBHEHMI He SIBJISIETCS] JIMHEHHBIM NPH HEOOXOIMMOCTH C
HANpPaBJIAIOLIEH MOMOILIBIO.

*[IpuBoauTh rpaQuyYecKyl0 HHTEPHPETAUUI0  PpPelleHHs
YPaBHEHHsSI ¢ IBYMsl MepeMEHHBIMH U CHCTeM YPaBHEHUIl ¢
AByMs epeMeHHBIMU. *

PemaTh TekcTOBBIE 3a/1aUM AJTre0pandecKuM Crocooom.

YpaBHeHUs U
HepaBeHCTBA.
HepaBencrna (12 u)

UuciioBble HEpaBeHCTBA U UX CBONiCTBA.
HepaBeHCTBO ¢ OJHOM  IEepeMEHHOM.

CHCTEM HA YMCJIOBOM NMPAMOIL.

JIuHeiiHbIE
HEPAaBEHCTBA ¢ OJ{HOI MepeMeHHOo# 1 ux pemenue. CucremMbl
JINHEHHBIX HEPABEHCTB C O/JHOM NepPeMEeHHOM U MX pelleHue.
N300paxkenne penieHUsl JUHEHHOI0 HEPaBeHCTBA M HX

DopMyJIHPOBATH cBoiicTBa YHCJIOBBIX
WTIOCTPUPOBATH UX HA KOOPAMHATHOM NPAMON.
IIpuMeHATH CBOMCTBA HEPABEHCTB B X0/I€ PellIeHus 3a/1a4.
PemiaTe JIMHelHbIE HEPABEHCTBA € OJHOH MEepPeMEeHHOM,
H300paxaTh peliecHUe HEPaBEeHCTBA HA YMCJI0OBOM MPAMOIi.
Pemars cucTteMbl JIMHEHHBIX HEPABEHCTB, H300paXKATh
pelieHne CUCTeMbI HEPaBeHCTB Ha

Y CJIOBOM NnpsAMoii npu
HE00X0AMMOCTH ¢ BU3YaJbHOM OMOPOIi.

HEpPaBeHCTB,

DYyHKUHUHU.
OcHOBHBIE
TMOHSATHS
(54)

Ilousitue ¢pynkuuu. O0JacTh onpenejeHUss ¥ MHOKECTBO

3HaYeHnH PyHKuMU. CriocoObl 3a1aHusA (PYHKIUI.
I'padpuk pynkuuu. CpoiictBa QyHKIUH, UX 0TOOpaKeHHE
Ha rpajuxe.

Ucnoab3oBarb
CHMBOJIUKY.
BoruncasaTe 3HaYeHMst (YHKUMHA, 3aJaHHBLIX (opMyJamu
(mpu  HeOOXOAUMOCTH  HCHOJB30BATH  KAJBKYJISATOP);
COCTABJIAITH TA0JIMIbI 3HAYCHUH (PYHKIMH.

Crponth 10 TOUkaM rpaguku QyHKIHUIA.

OnucbiBaTh CBOMCTBa (PYHKUIMHU HA OCHOBe eé rpagu4ecKkoro
NMpeACTABJIEHUS] TPH HeOOXOAUMOCTH ¢ HampaBJsiome
MOMOUIBIO.
HUcnoab3oBaTh
CHMBOJIUKY.
HccienoBarb npuMepbl rpapMKoB, 0TPAKAKOIIMX peajlbHbIe
npoueccbl U sABJeHusi. [IpuBoaMTHL NMpUMepPHI MPOLECCOB M
fIBJIEHUH C 3aJJaHHBIMHU CBOIiCTBaMH.

(QYHKUMOHAJILHYI0O  TEPMHMHOJIOTHIO U

(YHKIMOHAJIBHYI0  TEPMHMHOJIOTHIO H




Hcnosib30BaTh KOMIBIOTEPHbIE NIPOIPAMMbI VI OCTPOEHUA
rpa¢uKoB (PYHKIMH ¥ H3y4YeHHUs UX CBOICTB

DYyHKIHNHU.
YucJioBbie
¢pynknun (9 v)

Urenue u nocrpoenue rpagpukos pynkuui. llpumepst
rpa¢uKoB (PYHKIHMH, OTPAKAOIIHUX peajibHble POLECCHI.
@DYyHKIUH, ONHUCHIBAKOIIHE TMPSIMYI0 H o0paTHyI0
MPONOPUHOHATbHbIE 3ABHCHMOCTH, MX I'PauKH.
Tunep6ona. Fpapuk pynxmuun y = X2,

@ynkuuu Y = X2,y = X3,y = VX, y = *rpaduueckoe penienue
YPaBHEHMIi U CHCTeM ypaBHEHUI.*

HaxoauTs ¢ momombio rpaguka pyHKIUM 3HAYEHHE OJHOM
U3 paccMaTPpHBaeMbIX BETHYUH 110 3HAYECHHUIO APYIOM.

B Hecq0KHBIX CiaydasiX BbIpakaTb (popMyJioil 3aBHCHMOCTD
MEXK1y BeJJMYMHAMU.

OnuceiBaTh Xapakrep HM3MEHEHUs] OJHON BeEJMYHMHBI B
3aBHCHMOCTH OT U3MEHEHUsI Apyrou

PacnosnaBare BuAbl u3y4aembIxX (ynHkumii. IlokasbiBaTh
CXeMATHYEeCKH I0JI0KEHHEe HA KOOPAMHATHON ILIOCKOCTH
rpaguxkos ¢yHxuumit BH/IA: y =X?, y=x,

y=Vxy="
Hcnosb30BaTh GyHKIHMOHAIBHO-TPaduyeckue
npeAcTABJIeHHS /ISl pellieHUsl M Mccilel0BaHusl YyDaAaBHEHUH U
CHCTEM YPABHEHMId.

IIpumensaTh nM(pPoOBLIE pecypchl AJIs1 MOCTPOEeHNUS TPaPUKOB
pyHkumii.

IloBTOpEHUE U
o600menne ¢

IloBTOpEeHHE OCHOBHBIX MOHSITHII 1 METOI0B KYPCOB 7 U 8
KJIACCOB, 000011IeHNe 3HAHU M.

I[IprMeHATH C1IOCO0bI CPABHEHM S YU CEJl, BHIYUCICHNH,
npeodpa3oBaHUil BbIPAKEeHUH, pellleHnsl YPaBHEHUI.
OcyiecTBJASTH CAMOKOHTPOJIb BHINOJHAEMbIX 1eHCTBUI U
CaMOIIPOBEPKY pe3y/ibTAaTa BbIYMCIEHHH, IPeodpa30BaHuil,
MOCTPOEHMA.

Pemiathb 3a1aun U3 peajibHOM KU3HU, IPUMEHSATH
MaTeMaTH4YecKHe 3HAHUSA /s pellleHus 3a4a4 U3 JAPYrux
NnpeaMeToB.

Pemiath TeKCcTOBBIE 32]a4H, CPABHHUBATDH, BLIOMPATDH CIIOCOOBI
peleHus 3a/1a4M.

9 kaacc (ne menee 102 u)



Ha3Banue pa3ngena
(TembI)
Kypca(4HcJI0 4acoB)

OcHoBHoOe cogepxanne

OcHOBHBIE BHUAbI A€ATCJIbHOCTH oﬁyqamumxcﬂ

Uucaa u
BbIYHCJICHHUS.
JlelicTBUTEJIbHBIE
yuncaa (9 u)

PanmonajabHubie

KOHEUHbIE 1 0eCKOHEYHbIEe

el CTBUTEIbHBIX yucesa;

*

YucJa, HPPalHOHAJIBHbIE  YHCJIA,
AecITHYHbIE
apoou. MHo:xecTBO
JAeiiCcTBUTEIbHBIE YHCIA KaK

0ecKOHeYHbIe JecAiTUYHbIE Apoou. B3aumHo ogHO3HAUYHOE
COOTBETCTBHE MEXKIY MHOKECTBOM JIeHCTBUTEIbHBIX YHCE
U MHOKECTBOM TOYeK KOOPIAMHATHOW MPSAMOIi.

CpaBHeHue

JNeHCTBUTEIbLHBIX

qucen,

apud

MelCcTBHA ¢ AeHCTBUTEILHBIMHA YHCJIAMH. *

[Ipudauxeénnoe
NPUOTHIKEHUS.

3HAYCHUEC BCJIMYHUHBI,

METHYECCKHE

TOYHOCTD

Oxpyrienne umcesa. Ilpukuaka W omeHKa pe3yJbTaToOB

BBLIYMCJIECHU.

Pa3sBuBaTh NpeACTaBJICHUSA 0 YHCIAX: 0T MHOKECTBA
HATYPAJbHBIX YK CEJI 10 MHOKECTBA 1efiCTBUTEIbLHBIX YHCeI.
O3HakoOMHUTBCH c BO3MO’KHOCTBIO

npeacTaBJIeHUus
NefiCTBUTEJILHOTO YMCIa KaK 0eCKOHEeYHOH [ecITHYHOM
apoowu, NPUMEHATH AecATHYHbIE NpUOINKEeHUS
PALMOHAJIBHBIX U HPPALMOHAJIBHBIX YHCEJI.
*3anuceIBaTh, CPaBHUBATH U YHOpSAI04YMBATH

nelcTBUTEIbHBIC Yucaa™,

BI)IHOJIHHTI), coueras yCTHbIe U NMACbMCHHLIC I[pl/léMbl,
apm[)Meanecmle )]CﬁCTBI/Iﬂ C palll/IOHaJII)HI)IMI/I YyucJIaMu,
HAXOJAUTH 3HAYEHHS CTENeHeH C IeJILIMI NoKa3aTeJIaAMHU 1
KOPHei; BBIYMCISATH 3HAYE€HHU s YMCJIOBbIX BbIPaKeHH .
[losyyuTh npeacTaBjieHHe 0 3HAYMMOCTH /1€ CTBUTEIbHBIX
yuces B MPAKTUYECKOH 1eATeIbHOCTH YeJIOBEKA.
AHAJTU3UPOBATH U /1€J1aTh BLIBOABI (M0CJI€ COBMECTHOTO
aHAJM32) 0 TOYHOCTH NPUOJINKEHUS eI CTBUTEIbHOT0 YU CJIa
MPHU pelleHnd 3a1a4.

OKpyrisiTh JAelicTBUTEIbHbIE YHC/IA, BBINOJHATH NMPUKHIKY)|
pe3yJbTaTa BBIYMCJIEHUI, OIEHKY 3HAYeHHH YHCJIOBBIX

BbIPasKeHHil.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHA MAaTEeMATHKH.

YpaBHeHus u
HepaBeHCTBA.
YpaBHeHHs € OTHOH
nepemenHoi (14 1)

JInHeiliHOoe ypaBHeHMe. PenieHue ypaBHeHM, CBOAAIIMXCH K

JIMHEHHBIM.

KBanpaTtHoe ypaBHenue. Pemenue ypaBHeHu i, CBOASIIUXCH
K KBaJpaTHbIM. BukBaapaTHbie ypaBHeHH.
*IIpumepbl pelleHHs1 YPABHECHHMI TpeTbeil M 4eTBEPTOM
CTeneHel pa3JjIoKeHHueM HA MHOKHTEIH. *

Pemenue 1po0HO-palliOHAIBHBIX YPABHEHMI.

OcBauBaThb, 3alI0MHHATH H IPUMEHATH rpauYecKue MeTOAbI
NpH pelleHUH ypPaBHEHUIl, HEPABEHCTB M HX CHCTeM (NpH
HE00X0AMMOCTH € ONIOPOH HA AJITOPUTM y4eOHBIX AefCTBHI).
PacniozHaBaTth nesbie 1 IpOOHbIC YPABHEHHUS.

Pemaths uMHeliHbIC W KBaJpaTHble YPABHEHMs, YPDABHEHHS,
CBOASIIIIMECS] K HUM, IPOCTeHIIne IPOOHO-PALIHOHAIbHbIE




PeleHue TEKCTOBBIX 32124 anreﬁpanqecng METOAOM.

YPABHEHMSI.
[IpenyiaraTb BO3MOKHBIE CHOCOOBI PpelIeHUS TEKCTOBBIX|
3a/a4, 00CY:KIaTh UX H PelaTh TEKCTOBBIE 3a1a4H Pa3HbIMH
crocodoamu.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHSI MATEMATHKH

YpaBHeHUs U
HepaBeHCTBA.
Cucremsl
ypaBHeHMil
(14 g)

JInHeliHOe ypaBHeHHE C ABYMs lIePEMEHHBIMHU H €ro
rpa¢guk. Cucrema AByX JIMHEHHBbIX YPaBHEHMIi ¢ ABYMS
nepeMeHHBIMU U e¢ pemieHue. Pemenne cucrem aByx
YPaBHEHHUI1, 0/JHO U3 KOTOPbIX JIMHEliHoe, a Ipyroe —
BTOPOI CTEIECHH.

I['paduueckasi HHTEpPNpPeETALHMS CHCTEMBI YPABHEHHUH C
ABYMS IlepeMEHHBIMU.

Pemenne TeKCTOBBIX 32/1a4 ajJredpanvyeckKum crnocooom.

OcBauBaTh U NPUMEHATH NPHEMbI PelIeHUs] CUCTeMbl IBYX
JIMHEHHBIX YPABHEHUH € JBYMSl NepeMEHHbIMH H CHCTEMbI
JABYX YpaBHeHMi, B KOTOPBIX O/IHO YPaBHeHHe He SIBJISIeTCS
JINHEHHBIM (110 BU3YaJIbHOH O1ope).

Hcnoab3oBarh (pyHkumoHanbHO-TpaduyecKue
NpeACTABJICHHS /ISl PellIeHUs] U UCCJIeJOBAHNS YPABHEHUH U
CHCTeM. AHAIUM3MPOBATH TEKCThl 3aJa4, pemiaTb HX
ajqredOpanvyeckuM Cnoco0oM: mNepexoauTb OT CJOBECHOM
(GopmyIMpoOBKH yCJI0BHS 3aJa4u K ajJredpanyeckoii Moaeau
NYTEM  COCTABJIEHUSI CHCTeMbl YpaBHeHHWii;  pelIaTh
COCTABJICHHYI0 CHCTEMY YPaBHEHMii; MHTEPHpPEeTHPOBATH

pe3yJbTar.
3HAKOMHUTBLCH C MCTOPUEN Pa3BUTHS MaTEeMAaTUKH

YpaBHeHUs U
HepaBeHCTBA.
Hepasencrpa (16

UucioBble HEPABEHCTBA M UX CBOMCTBA.

JIuHeilHbIe HEPABEHCTBA C OJIHOI MepeMeHHOM U UX
pemienue. CucreMbl TMHEHHBIX HEPABEHCTB C OTHOM
MepeMeHHOM U X peleHune.

KBanpaTHble HepaBeHCTBA M X pellleHue.
I'padpuyeckass MHTEpPHIPeETAIMS HEPABEHCTB U CUCTEM
HEePaBeHCTB C ABYMsl llepeMeHHbIMU.

UurtaTh, 3a1IMCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
HEepPaBeHCTBA; MCNOJIb30BATh CHMBOJIUKY M TEPMUHOJIOTHIO.
BbinoHATH Npeodpa3oBaHusi HEPABEHCTB, HCIOJIb30BATH
1JIS1 IPe00Pa30BAHUSA CBOMCTBA YNCJI0OBBIX HEPABEHCTB.
Pacno3naBaTthb JIMHelHbIE M KBA/IPATHbIE€ HEPABEHCTBA.
PemiaTe JiuHelHbIE HEPABEHCTBA, CHCTEMbI JIMHEHBIX
HEePaBeHCTB, CHCTEMbI HEPABEHCTB, BKIKYAIOLIHX
KBA/IpaTHOE HEPABEHCTBO, M PellIaTh UX; 00CYKIATh
noJjiyueHHble pemienus. U3o6paxkats penieHue HepaBeHCTBA
U CHCTeMbI HEPABEHCTB HA YMCJI0BOM MPSAMOi, 3aNIUCHIBATH
pelieHue ¢ MOMOIIbI CHMBOJIOB.

PemiaTe KBaipaTHBIC HEPABEHCTBA, HCIO0JIL3YH IPaUecKue

NpeaCTaBJICHUS.
OcBauBaTh W MNPUMEHATH HEPABEHCTBA IMPH peLIeHUH
Pa3IMYHBIX 3a1ad4, B TOM yucie NPAKTHKO

OPUCHTUPOBAHHBbIX.




®ynxnun (1 u)

KsanpaTnunas ¢pyHkums, e¢ rpadpuk u cBoiicrsa.
ITapa6oJia, KOOpAUHATHI BepIIMHBI apa0do.Ibl, 0Ch
cuMMeTpuM napadoJibl. CreneHHble PYHKIHMH €
HATYpPaJbHBIMH 0KA3aTeJIAMHU 2 ¥ 3, UX I'PaQUKHU U
CBOMCTBA.

I'paduku pynxumii: y = kx, y =kx + b, , y = ax}, y = a,

y=Vxy="

Pacno3naBartb BH/IbI H3y4aeMBbIX (pyHkumii;
WTIOCTPUPOBATH CXeMaTHYeCKH, O0BSICHATH PACIHOJI0KEHHE
HA KOOPAUHATHOH IIOCKOCTH IpauKOB (PYHKUMH BUAA: Y S

kx, y=kx+Db,,y

2 3
=ax, y=ax,

Y = VX, Y = - B 3aBUCMMOCTH OT 3Ha4eHHMI K03 (PHIHEHTOB;

ONUCHIBATH UX CBOMCTBA.

Pacno3naBarb KBagpaTu4HyI0 pyHKUMI0 110 popmy.e.
[IpuBoaMTH NpUMeEPbI KBaAPATHYHbBIX 3AaBUCUMOCTENH U3
peajibHOM KU3HU, PU3UKH, TEOMETPHH.

BoisgBasTH " 0000marnb 0CO0EHHOCTH rpaguka
KBaJpaTHuHoOii ¢ynkummum y = ax> + bx + c (upwm
HEO00X0AMMOCTH ¢ HANPABJSIIONIEH MTOMOIIBIO).

Crpoutb ¥ u300paxarb  cxemMaTuyecku  rpaduxy
KBaJpaTUYHbIX (QYHKIUI, 3aJaHHBIX (popMyJlaMHu BUAA Y =
ax’, y = ax’ +q, y =a(x + p)?, y I
ax’? +bx+c (npu

HEOOXO0IMMOCTH C BU3YAJIbHOM 0NOPOH).
AHAJIM3MPOBATL W NPHUMEHATH CBOWCTBA M3YyYeHHBIX

UucioBbIe
Mmocjae0BaTeILHoe
TH

(15 v)

TlonsiTHEe YN CJIOBOM IOCJIEI0BATEIHLHOCTH.

3aaHue MOCJIeI0BATEILHOCTH PEKYPPEHTHOM (hopMy10i U
dopmy.Jioii N-20 wieHa.

Apudpmerndeckas U reoMeTpu4ecKasi MPOrpeccum.
DopmyJibl N-T0 YieHa apudMeTHYecKoil U reoMeTPpuYeCcKoi
Mporpeccuii, CcyMMbI IePBbIX N YIEHOB.

"N300paxkeHne 4ieHOB apupMeTHIECKOI H
reoMeTpUYeCKOM NMporpeccuii TOUKAMM HA KOOPAUHATHOM
MJI0CKOCTH.

JIMHEeNHBINA M YIKCIIOHEH U AJIBbHBIN POCT.

Ci105KHbIE IPOLIEHTHI. *

OcBauBaTh U NPUMEHSATH HHAEKCHbIe 0003HAYEHHUSI, CTPOUTH|
peuyeBble BbICKA3bIBAHHUS C MCIOJIb30BAHMEM TEPMHMHOJIOIUH,
CBSI3AHHOM C MOHSATHEM MOCJ€eI0BATEIbHOCTH.
AHAJIM3UPOBATHL (OpMYJy N-T0 YJeHA MOCJIeI0BATEIbHOCTH
WIH peKyppeHTHY) ¢opMyady M BBIYHCIATH  YIEHBI
Nnocje10BaTeJIbHOCTEH, 3aJaHHBIX 3TUMH (opmyamu.

Y cTaHABJIMBATH 3aKOHOMCEPHOCTDb B IMOCTPOCHUH
MOoCJ€10BATC/IBHOCTH, €CJIM BBINIUCAHBI IIEPBbIC HECKOJIBKO ee
4YJIC€HOB.

Pacno3naBartb apu(pMeTHYeCKyl0 M TeOMETPHYECKYI0
NMPOrPecCHH NMPH Pa3HbIX COCO0aX 3aJaHHA.

Pemiars 3amaum ¢ ucnosab3oBaHueM ¢GopmyJ N-ro 4ieHa
apu@MeTHYeCKOi U reoMeTPUYECKOi NMporpeccuii, CyMMsl




MepPBbIX N YIECHOB ¢ ONIOPOH HA CIIPABOYHYI0 MH(OpMaLHIO.
MN300pakaTh 4jeHbI MOCJEA0BATEbHOCTH TOYKAMH HA
KOOPAMHATHOM IJIOCKOCTH *
PaccmaTpuBaTh npuMephbl NPOLECCOB U SIBJICHUN U3
pealbHOM  KU3HHM, WUIIOCTPUPYIOIIME HM3MEHEeHHe B
apu@MeTHYeCKOoi MPOrpeccuy, B reoMeTpHuYecKOM
nporpeccun; *u3o0paxkaTb COOTBETCTBYIOLIHE 3AaBUCHMOCTH
rpapuyeckn®. Pemares npocreiimme 3a1auu, CBI3aHHbIE C
YHMCJIOBBIMH MOCJIEA0BATEILHOCTAMH, B TOM YHCJI€ 321a4H U3
peabHOM KUIHH c HCIO0JIb30BAHHEM
undpoBbIX TeXHOJIOT Uil
(3J1eKTPOHHBIX Ta0JM L, TPadguYecKOro KaJIbLKYJATOPA U T.IL.).
*PemiaTh 3a1a44 Ha CJIOKHBIE IPOLEHTHI, B TOM 4HCJIe
3a1a4 U3 peajibHON NPAKTHKH (€ UCIO0JIb30BAHNEM
KAJIBbKYJIATOPA).* 3HAKOMUTHCS C MCTOPHEll pa3BUTHS

IloBTOpEHUe,
000011IeHHE,
cHUCTeMaTH3auus
3HaHuii (18 u)

Uucina u BbIYMCIEHHS (3amMCb, CPaBHeHHMe, NEHCTBUA C

el cTBUTEIbHBIMH YHCJIAMU, yHCI0Bas npsiMasi;
NPOLEHTHbI,  OTHOLIEHHS, TNPONMOPLUUM;  OKPYIJIeHue,
npuodJankeHue, OLEHKA; pelleHHMe TeKCTOBBIX 3a4a4
apudpMeTnIecKUM Crocodom).
AJireOpanyeckue BbIPasKeHUs

(mpeoOpa3oBaHue

ajireOpanvecknx BbIPasKeHU M, 1O0MyCTUMbIe 3HAYEHHUS ).
@D yHKIUM (IOCTPOEHH e, CBOICTBA M3yYeHHbIX PYHKIIMIA;
rpadguveckoe penieHue ypaBHeHHH M UX CHCTEM).

OHCpHpOBaTL NMOHATUAMM: MHOKECTBO, IOJIMHOKECTBO,
onepanuM HaJ MHOKeCTBAMH; HCIOJb30BaTh rpadguyeckoe
NpeAcCTaBJIeHMe MHOXKECTB UIsl ONHCAHMS  pealIbHBIX
NpoLeccoB M SIBJICHUH, NMPH pelleHUM 3a4a4 U3 JAPYrux
Y4eOHBbIX IpeIMeTOB.

AKTYaJIN3MPOBATh TEPMHHOJIOTMI) W OCHOBHbIE jeiicTBHS,)

CBSA3aAaHHBbIC € YHUCJIaAMHU: HATypaJdbHO€ YHUCJI0, IMPOCTOC H
COCTaBHOC yucJia, JACJIUMOCTDb HATYpPaJIbHBIX yuceJi,
NMPpU3HAKH JI€¢JIMMOCTH, HeJ0€¢ 4YUCJI0, MOAYyJb YHC]IA,

O0BIKHOBEHHAsI W JeCATUYHAsA JAPOOH, CTAHJAPTHBIA BH]
ynciaa, apupMeTudecKuii KBaJPATHbIH KOPEHb.

BbInoTHATH AelicCTBUA, CDABHUBATH U YIIOPSA0YMBATH

4KnCJIa, MPEACTABJIATH YHCJIA HAa KOOPAMHATHOW NPAMOIi,
OKPYIJVIATHh YMCJIA; BbINOJHATh NPUKHAKY M  OLEHKY
pe3yJibTaTa BbIYMCJICHHUI.

Pemath TeKkcTOBBIC 32124 apUPMETHICCKHM CIIOCO0OM.
PemiaTh npakTu4eckune 3a1a4u, coepKaniye NpoueHThbl,
10JIH, YaCTH, BHIPAKAIOUINE 3aBUCUMOCTH: CKOpPOCTh —
BpeMsi — PacCcTOsiHUE, IIEHA — KOJIUYeCTBO — CTOMMOCTb,




00beM padoThl — BpeMsi — NPOU3BOJAMTEILHOCTH TPYAA.
Pa30uparthb peanbHble J)KU3HEHHbIE CUTYAllUH,
(hopMyJIMpOBaTH MX HA A3bIKE MATEMATHKHU, HAXOAUTh
pelleHHe, IPUMEHAsl MaTeMaTHYeCKHil annapar,
HHTEPIpPeTUPOBATH pe3yJbTaT OneprupoBaTh NOHATHSIMU:
CTeleHb C LeJbIM IoKa3aTeieM, apupMeTnyecKkuin
KBa/IpaTHbINi KOPpeHb, MHOTO4JIeH, aJredpanyeckas Apodb,

TOK/1ECTBO.
BbINOJIHATL OCHOBHBIE JIEHCTBHSI: BBINOJHATH PACYEThI IO
¢dopmyaam, npeodpa3oBbIBATH neJble, ApoGHo-

PAllMOHA/IbHBIE BBIPA:KEHUS! W BBIPAKEHUS] € KOPHAMHU,
peain30BBIBATH Pa3JjioiKeHHe MHOTOYJIeHA HA MHOXKHTEJIH, B
TOM 4YHCJIe ¢ MCNOJIb30BaHHeM (GopMYy.J1 Pa3HOCTH KBAJpPaToB
M KBaJpaTra CyMMbl H Pa3HOCTH (C ONOPOii HA CIPABOYHYIO

uHopmManuo); HaXO0JUTh J0NyCTUMBIE 3HAYEHUS
MepeMEeHHbIX sl  JAPOOHOPAIHMOHAJIBHBIX  BbIPAKECHHH,
KOPHeid.

MoneaupoBaTh ¢ NOMOLILIO (hOPMYJI peasibHbIE PoUecChl U
SIBJICHUS.

OnepupoBatrb noHsATHSAMHU: (PyHKuus, rpagpuxk GyHKIUM,
HYJIN bynkuumn, NPOMEKYTKH 3HAKOIOCTOSIHCTBA,

NMPOMEXKYTKH BO3pacTaHusi, YyObIBaHHMsl, HauOoJIbllee U
HaMMeHblee 3HAYeHUs1 (PYHKIMH.

AHaIU3UPOBATh, CPABHUBATh, 00CYKIAaTh CBOICTBA
¢yHkuuii, cTpouTH UX rpadguKu.

OnepupoBaTh NOHATHSAAMM: NPAMAasi NPONMOPUHOHAIBHOCTD,
oOpaTHasi NPONOPUUOHAIBHOCTb, JMHeilHass (QyHKUus,
KBaJpaTu4Has pyHKIUs, napadoJa, runepooJa.
Hcnosb30BaTh rpaduKu 1J1s1 onpeaeeHus CBOiCTB,
NMPoOUECCOB M 3aBUCUMOCTEM, 115l pellIeHUus 32124 U3 IPYTruxX
Y4eOHBIX peIMeTOB U PealbHOM *KU3HU; MOJIeJIMPOBATH C
MOMOIIbI0 IPA(PMKOB peajibHble MPOLECCHI U ABJICHHS.
Bripa:xkath ¢popmyiaMmu 3aBUCMMOCTH MEKAY BeJIHYMHAMM.

TEMATHYECKOE INIAHUPOBAHUME YYEBHOI'O KYPCA «'EOMETPUS» (I10 'OJAM OBYYEHUSA)



7 kaacc (ne menee 68 1)

Ha3Banue pa3ngena
(Tembl)
Kypca(4HcJI0 4acoB)

OcHoBHOE€ coaepKxaHue

OcHOBHbIE BUIbI A€ATEJIbHOCTH oﬁyqaloumxm

IIpocreiimue
reoMeTpu4ecKue
urypsoi

U MX CBONMCTBA.
N3mepenne
reoMeTpu4ecKux
BeJMYUH

(14 g)

[Ipocreiimme reomerpuyeckue 00beKThbI: TOUYKH, NMPSMbIE,
UIy4YHd M yIJIbl, MHOTOYT0JIbHUK, JIOMaHAas.

CMexkHbIe M BePpTUKAJIbHBIE YIJIbI.

PadoTa ¢ npocTeidlImMu YyepTekamMmu.

N3mepeHue JIMHEHHBIX U YIJIOBBIX BeJIUYUH, BbIYUCIEHHE
OTPE3KOB M YIJIOB.
Ilepumerp u  1IOIIAAL
NPAMOYT0JILHHKOB.

COCTABJICHHbIX 3

¢uryp,

@®opMy/IHPOBATh OCHOBHbIC TNOHATHS W OINpee/IeHus.
Pacno3naBatb u3ydeHHbIe TreoMeTpuyeckue Qurypbi,
onpeAeJsATb HX B3aHMHOE PAacCINoJOKeHUe, BbINOJHATH
yepTé:K MO YCJOBHIO 3aJa4d  (C  HCHOJb30BaAHMEM
CMBICJIOBOI ONOPBI: HABOJASIIIME BONPOCHI M/WJIM AJITOPUTMA
Y4eOHBbIX el cTBUI).

IIpoBoauTh npocreiiye MOCTPOCHHUS ¢ MOMOILIBLI0 HUPKYJIA
U JIMHEeNKH.

N3mepars JINHelHbIEe U YIJIOBbIE
reoMeTpuYecKuX 1 MPaKTHYeCKUX 00bEKTOB.
Onpenensitb «Ha TJa3» pa3Mepbl peajibHbIX 00bEKTOB,
MPOBOAUTH rPyOyI0 OLIEHKY MX Pa3MepoB.

PemiaTes 3a7a4u Ha BbIYMC/ICHUE JUIHH OTPE3KOB M BEeJIMYHMH
YIJIOB.

Pemarnp 3aJa4uu HA
reoMeTpuyecKkux puryp.
I[IpoBoauTh KIaACCHPUKALMIO YIJIOB, BHIYUCIAATDH JIHHEHHbIE
U yIJIOBble  BeJMYMHBI, NPOBOINTH HEeCJIOKHbIEe
He00X0AMMbIe J0KAa3aTeIbHbIe PACCYXKICHUS.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHA FeOMeTPHM.

BCJINYHUHBI

B3aMHOC€ PACIHOJIOKEHUE

Tpeyroabuuku (22

)

IlonsiTue 0 paBHBIX TPEYrOJILHUKAX W MepBUYHbIE
NpeACTaBJEeHHSA O PABHBIX (KOHIPYI3HTHBIX) ¢urypax. Tpu
MPHU3HAKA PABEHCTBA TPEYr0JIbHUKOB.

IIpu3Haky paBeHCTBa NPSIMOYT0JIbHBIX TPEYr0J1bHUKOB.
CBolicTBO MeIMaAHBI IPSIMOYT0JIbHOT'0 TPEYI0JIbHUKA.
PaBHOoOeApeHHbIe M PaBHOCTOPOHHHE TPEYIrOJIbHUKH.

Pacno3HaBaTh nmapbl paBHBIX TPeYroJbHHKOB Ha TOTOBBIX
yepTekax (¢ ykazaHueMm NPU3HAKOB) NMPH HEOOXOAMMOCTH C
BH3YaJIbHOH OIIOPOii.

BeiBoguts  cieacTBusi (PAaBEHCTB  COOTBETCTBYIOIIHX
3JIEMEHTOB) M3 PABEHCTB TPEYroJIbHHKOB.
DopMyJIHPOBATH onpeeJIeHus: 0CTPOYT0JILHOTO,




IIpu3Haky 1 cBOiicTBa paBHOOEIPEHHOI0 TPEYroJbHUKA.
IIpoTuB 00Jib1IEli CTOPOHBI TPEYI0JbHUKA JEKUT 00161
yroJ.

IIpocreiimme HepaBeHCTBa B reomeTpun. *HepaBeHcTBO
TpeyroiibHuka. HepaBeHncTso JjomaHoii*.

[IpsiMOYTo/IbHBII TPEYroJbHHUK ¢ yriaom B 30°.

[lepBble NOHATHS 0 10KA3ATEJILCTBAX B TeOMeTPHH.

TYIOYI0JIbHOTO,  NPSIMOYIOJIbHOIO,  PaBHOOEIPEHHOrO,
PABHOCTOPOHHEI0 TPEYIroJbHMKOB; OMCCEKTPHUCHI, BHICOTHI,
MeIHAHBbI TPEYroJbHUKA; CepPeJMHHOIO0 IepHneHAuKYyJIspa
0Tpe3Ka; nmepuMeTpa TPeyroJbHUKA NMPH HEOOXOAMMOCTH €
OIOPOIi HA AJITOPUTM NPaBUHJIA.

@®opMy/IHpPOBaTh CBOMCTBA M NPHU3HAKH PaBHOOEAPEHHOIO
TPeyroJibHUuKa.

CTpouthr uepTe:kH, pemarb 3aJa4d € NOMOIILIO
HAXOKIEeHNsI PABHBIX TPEYr0JIbHUKOB.
[puMeHATH NPU3HAKK  PaBEHCTBA MPAMOYIOJbHBIX

TPEyroJibHUKOB B 327a4aX (C HCIO0JIb30BAHMEM CMBICI0BOM
ONOpPBI: HABOASIIIME BOMPOCHI H/WJM AJTOPUTMA Y4eOHBIX
nelcTBUil).

HUcnoab3oBath 1H(PPOBbIE pecypchl
CBOMCTB U3y4yaeMbIX (puUryp.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHA I'eOMETPHH.

I MCCJIeJ0BaHUA

IlapajuiesibHbIE
npsiMble, cymMMa
YIJIOB
TPeyroJibHuKa

(14 a)

IlapaJjtesbHble IpsiMble, X cBoiicTBa. Hakpecrt sexaimme,
COOTBETCTBEHHbIE M OJHOCTOPOHHHE YIJbl (00pa3oBaHHbIE
MPH NepecevyeHnd NapauieJibHbIX IPAMBIX CEKyILIei).
[Ipu3Hak napanielbHOCTH NPSMBIX Yepe3 paBeHCTBO
PacCTOSIHUM OT TOYEK OJHOI NMPSIMOM 10 BTOPOil NPAMOIA.
CymMa yriioB TpeyrojibHMKa U MHOTOYT0JIbHHKA.

BHeuinue yrjibl TpeyrojibHUKa

@®opMyJIMpPOBaTh  MOHATHE  MAapaLIeJbHBIX
HAXOIHUTh NPAKTHYeCKHe MPUMePbL.

N3yyarh cBOMCTBA YIJIOB, 00PAa30BAHHBIX NPH NepeceYeHU U
napaJjjiejJbHbIX NPSIMBIX CeKyIei

IIpoBoauTh J0Ka3aTebCcTBA. DOPMYJIMPOBATH TEOPEMY
NapajuleIbHOCTH  BYX TMPSIMBIX € NOMOUIILIO YIJIOB,
00pa30BaHHBIX MNPH IMepeceYeHUuH 3THX MNPSAMbIX TpeTbhel
MPsSIMOii.

BoiunciasTs cyMMy YIJIOB TPEYroJIbHUKA H
MHOToyrojibHuka. Haxonuts uncioBbie 1 OyKBeHHbIE
3HAYeHHUsI YIJI0B B reOMeTPUUYECKHUX 3a]a4ax ¢
HCIO0JIb30BAHHEM TEOPEeM O CyMMe YIJIOB TPeYroJbHUKA U
MHOI0YroJIbHHKA.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHSA TeOMETPHM.

NPSAMBIX,

OKpy:KHOCTb M

KPYT.
I' eomeTpuyeckue

OkpyXHOCTb, XOpABI W JHAMeTPbl, HX CBONcTBA,
KacarenbHasg K oOkpy:kHOCTH. OKpPYKHOCTH, BIHCAHHASI B
yroa. *IlowsTme o I'MT, npuMeHeHue B 3aJa4ax.

buccexkTpuca u cepeHHbIN

DopMyJIHPOBATH ONPeIeIeHH OKPY>KHOCTH, XOpP/IbI,
AUaMeTpa M KacaTeJlbHOW K OKpy:xHocTH. M3yyarb ux
CBOMCTBA, IPU3HAKH, CTPOUTDH YEPTEXKH.




MOCTPOEHUS
(14 v)

NepHeHINKYJIApP KaK reoMeTpu4ecKue Mecta Touek *
OKpY:KHOCTD, ONIMCAHHAS 0KO0JIO TPEYroJibHNKa. Bnincannas
B TPEYI0JIbHUK OKPY’KHOCTb.

IIpocreiime 3a1a4M HA OCTPOCHME.

HUcciaenoBarb, B TOM YHCJ/Ie HCIIO0JIb3Ys HM(POBbIE pecypcehl:
OKPY’KHOCTb, BIUCAHHYIO B YI0JI; HEHTP OKPY’KHOCTH,
BIIMCAHHOI B yroJI; PABEHCTBO 0TPE3KOB KacaTeJlbHbIX
*Ucnoab3zoBath MeToa 'MT 1151 10Ka3aTENbCTBA TEOPEM 0
nepeceyeHn OMCCEKTPUC YIJIOB TPEYTroJbHUKA U
CepeIMHHBIX NePIEeHINKYJISIPOB K CTOPOHAM TPeyroJbHUKA
¢ nomombio ’'MT.*

OBiaseBarb NOHATUSIMM  BIHMCAHHOM W ONUCAHHOWM
OKPY:KHOCTeil TPeyroJlbHUKAa, HAaXOAUTh LEHTPbl JITHX
OKPY’KHOCTEH C ONOPOi HA AJITOPUTM NPaBHJIa.

Pemiats OCHOBHBbIE 3a]a4yM HA NOCTPOCHHE: YIJIa, PABHOIO
NAHHOMY; CepeMHHOI0 NMeprneHAuKYJIAPa JaHHOI0 0TPe3Ka;
NpsiMOii, mpoxoasiliedi  4Yepe3  JAaHHYH  TOYKY H
NEePHeHAUKYJISIPHO  JTaHHOW  NpPAMOi;  OMCCEKTPHCHI
JAHHOI'0 YIJa; TPEYroJbHUKOB MO0 PA3JIHYHBIM 3JIeMEHTAM
NPHU HeOOXOAMMOCTH ¢ HANIPaBJISIOLIE MOMOIIbIO.
3HAKOMHUTBCH C MCTOPHUEI Pa3BUTHS FeOMEeTPHUU.

IloBTOpEHUe,
00001IeHHE
3HAHMI1

(4 9)

IloBTOpeHuUe U 00001IeHHE OCHOBHBIX MOHATHI 1 METO0B
Kypca 7 kjacca.

Pemath 3a7a4u Ha MOBTOpPEHH e, WITIOCTPUPYIOLIHE CBA3U
MesKAy pPa3JIMYHbIMHU YaCTSIMHU Kypca.

8 kuacc (He menee 68 )




Ha3Banue pa3gena
(TembI) OcHoBHOE coep:kaHue OcHOBHBIE BU/IbI IEATEJIbHOCTH 00y4ar0IMXCsl

Kypca(4HcJI0 4acoB)

\ 11 rpaMm ro mnpu3Haku Hu cBoiictrBa. YactHbled KaTh " HAXOJAUT
UeThIpEXyroapHIK apajJjieJiorpaMM, ero IpHu3Ha CBOHCTBA ac e 306pz} a aX0IUTh Ha yeprexax
cJIyYyal MnapajijieiorpaMMoB  (IPSIMOYTrOJIbHUK, POMO,4eThIPEXyroJibHUKHU PAa3HBIX BUAOB M UX 3J1€MEHTHI.

H .
(12 4) KBa/IPaT), UX MPU3HAKH U CBOICTBA. Tpaneuus. DopMyJIHPOBATH onpeieJIeHUs:
PaBHoOOKast u napaJuieJiorpaMmma,




NPSAMOYT0JIbHAs TPaleluHu.
*YaBoenue Mmeguansl. llenTpanbHas cummerpus®

MPSAMOYI0JIbHUKA, pomoa, KBajJpara, Tpamneuuu,
PaBHOOOKON Tpamnenuu, NPpsiMoyroJibHON Tpaneunu.
Hcnonb30BaTh NPHU peliecHUU NMPOCTEHINNX 32129
MPU3HAKH 7 CBOICTBA: napaJjuiejiorpaMmma,
MPSAMOYT 0JIbHUKA, pomoOa, KBajJpara, Tpaneuuu,
PaBHOOOKOM Tpamnenuu, NPsiMoyroJibHO# Tpanemuu.
[IpMeHATH MeTO] yIABOCHHS] MeIUAHBbI TPEYroJbHUKA €
OIIOPOM HA AJITOPUTM IPaBHJIA.

Ucnonb3oBaTh HU(PPOBbIE pecypcbl IS HCCIACAOBAHMS
CBOMCTB U3y4aeMbIX (puryp.

3HAKOMHUTLCS ¢ UCTOPUEH Pa3BUTHA reOMeTPHM.

Teopema ®ajieca u

*Teopema ®aseca 1 TeopeMa 0 NPONOPLUHOHAIBHBIX

IIpoBOAMTHL NOCTPOCHMS € IOMOLIBIO HUPKYJISI M JTHHEHKH

TeopemMa o otpe3kax.* CpenHsisi IMHMSA TPeyrojibuuka. Tpaneuus, ee
A C HCHoJb30BaHHe TeopeMbl Pajieca M TeopeMbl 0
NMPONOPUUOHAJILH  |[cpeaHsisi auHus. *IponopunoHanbHbie OTpe3KH, B N
\ MPONOPIHMOHANLHBIX 0TPE3KAX, CTPOUTH YE€TBEPTHIU
bIX OTPe3KaXx, MOCTPOeHHE YeTBEPTOro . M
NMPONOPUMOHAJIbHBII 0TPE30K € ONOPOH HAa 3PUTEIbHYI0
MoA00HbIEC NPONOPIUUOHATBHOI0 0TPE3KA. HALISLIHOCTD
TPEyroJbHUKHU CgoiicTBa IIEHTPa Macc B TPeyroJibHUKe. )
Haxoguts moao0HbIE TPEYroJbHUKH HA  TOTOBBIX
(15 u) IMoxo6HbIe TPEYroJbLHUKH. Tpu npusHaka mogo6us
N yepTeKax € YKa3aHHEM COOTBETCTBYHOIIMX NPH3HAKOB
TpeyrojbHukoB*. [IpakTuyeckoe npumMeHeHmue. M .
Moa00usi NpU HEOOXOAMMOCTH ¢ BU3YaJIbHOH OMOPOH.
Pemats 3a7aun HA M0J00HBbIE TPEYTOJbLHUKH C NMOMOIUbIO
CAMOCTOSITE/ILHOTO MOCTPOEHHUSI YepTexeil U HAXO0KIEHHUS
MOJO0HBIX TPEYroOJbHHUKOB IMPU  HEOOXOAUMOCTH C
HaNpaBJIsOleil MOMOUIbIO.
[IpoBoanTH JA0Ka3aTeIbCTBA c HCI0JIb30BaHHEM|
MPU3HAKOB MOA00UsI HECJIO0KHBIX FreOMeTPUYECKUX 3a/1a4 ¢
OIOPOi HA AJITOPUTM YUeOHBIX JeHCTBHH.
[IpuMeHATH  MOJyYeHHBbIE 3HAHUS NPH PellleHUH
reoMeTpUYeCKHX U  NPaKTHYECKUX 3aja4 npu
HEeO0X0AMMOCTH ¢ HANIPABJISAKOIIEH TOMOIILIO.
3HAKOMHUTBCS C HCTOPHEH Pa3BUTHA reOMEeTPHM.
Tlomanp. I[Honsitue 00 001ICH TEOPUM TIOIIATH. OBiageBaTh NEPBUYHBIMHU MPEICTABJICHUAMHU 00 00mIei
Haxosxnenne ®opmy.bl 1A IUIOWAH TPEYroJbHIKA, IAPALIEJ0rPAMMA. [TeopHH IUIomAaau (Mepbl), pOPpMyYJIUPOBATH CBOMCTBA




nJiomaaei
TPEyroJibHUKOB U
MHOI'0YI'0JIbHBIX
¢uryp. Ilnomaxu
no100HbIX (puryp
(14 g)

*

OTHolleHHe MJIOIIA/Iell  TPeyroJbHHUKOB ¢  O0IIMM
OCHOBAHHMEM HMJIH 0011el BbICOTOM.
Boluucienne miomajaeii cja0kHbIX (Uryp uepe3 pa3OueHue
HA 4YaCTHU U 10CTpoeHue. *
[aomaau ¢puryp Ha KjeryaToi Oymare.
I[lnomann mnogo0HbIX ¢Guryp. Bbluucienne nJoOMIAgei.

3agaun ¢ MpaKTHYeCKHM coJep:kaHueM. *Pemenue 3amau c
MOMOIIbLIO METO/1a BCIIOMOTIaTe/IbHOM IIoIa u. *

MJI0IIAAH, BBIICHATD UX HATJISIAHBIA CMBICJI.

IIpumensaTe  (opMyJibl IUIOIIAAY NAPAJLIEIOTPAMMA,
TPEyroJbHUKa, Tpameuuu ¢ ONOpPOil Ha CIPaBOYHYIO
uH(popmanuio.
IIpumeHATH (popmyabl 1010 AN

BBIINYKJIOTO

YeThIPEXYTroJbHUKA Yepe3 TUATOHAJIN U YIoJl MeK1y HUMH
C ONOPOii HA CIIPABOYHYI0 UHPOPMALUIO.

HaxoauTts nuomaau gpuryp, u3o0pazkeHHbIX HA KJI1eTYATOH
OyMmare, HCII0JIb30BaTh pa30MeHne HA YACTH U I0CTPOeHHe.
Pa30upath npuMepsl HCNOJIB30BAHUS BCIIOMOTaTeJIbHOM
IJIOIIAAU /ISl PeLICHUs] TeOMEeTPUYECKHX 3a1a4.
Haxoaurs miomaan mnoao0HbIX ¢uryp ¢ omopoid Ha
CIIPABOYHYI0 HH(OpMALMIO.

BhiuncasTh IJIOIAAM PAa3THYHBIX MHOTOYT 0JIHBIX
¢uryp. Pemiars 3a1a4u Ha IJIOIIAAB C IPAKTHYECKUM
coJiepsKaHHeM

Teopema
IMudaropa u
HavaJja
Tpuronomerpuu (10

1)

Teopema Iludgaropa, ee¢ n0Ka3aTejJbLCTBO W TPUMEHEHHeE.
OopaTHas Teopema Iludaropa.

OnpenesieHne TPUrOHOMETPUYECKHUX (PYHKIMA OCTPOroO yrJja,
TPUTOHOMETPUYECKHE COOTHOIIEHUSI B  NPSAMOYI0JIbHOM
TpeyrojbHuke. OCHOBHOE TPUTOHOMeETPHYECKOe TOKIECTBO.
CoOTHOLIEHUSI MeKTY CTOPOHAMH B IIPSIMOYTOJIbHBIX
TpeyrojbHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

dopmyaupoBaTh Teopemy Iludaropa, ucnosn3oBars eé¢ B
NPAKTHYECKUX BbIYHMCIEHHUAX.

Bianerb NOHATHAMM TPUTOHOMETPUYECKHMX  (PYHKIUIA
0CTPOro yrja, NpoBepsiTh UX KOPPEKTHOCTh.

BoiBoauTH TPUTOHOMeTPUYeCKHEe COOTHOLIEHHSI B
NMPAMOYI0JbLHOM TPeYroJbHHKE ¢ OIOPOii HA CIPABOYHYIO
uHGpoOpMaLHIO.

HccnenoBaTb  COOTHOLIEHMS]  MEXKIy CTOPOHAMH B

NMPAMOYTOJILHBIX TPeyroJibHUKax ¢ yriaamu B 45° u 45°;
30° u 60° ¢ HampaBJIsIIOIIEl TOMOIIBIO.

HUcnoab3oBaTh (OpMYJIbI NPUBEACHUS H OCHOBHOE
TPUTOHOMeTPHYeCKOoe TOXKIECTBO /I HAX0KIeHUSs
COOTHOIICHUI MeK1y TPUTOHOMETPHYCCKMMH (QYHKIMAMH
Pa3JIMYHBIX OCTPBIX YIJIOB C ONOPOil HA CIPABOYHYIO0
HH(popmanuio.

[IpuMeHATH MOJTy4YeHHbIC 3HAHUA U YMEHHS NPH PeLICHUN
NPaKTHYeCKHUX 32124 (IPH He00X0AUMOCTH € ONOPON HA




aJIrOPUTM NPaBUJIA).
3HAKOMMTBCS ¢ MCTOPHEH PA3BUTHS FeOMETPHH.

Yriabl B BrnucanHble M HEeHTPAJIbHbIE YIJIbI, YT0J MEKIY KacaTeJbHOI
N @®opMyJIMPOBATHL OCHOBHBbIE ONpe/eIeHNsl, CBS3aHHbIE C
OKPYKHOCTH. U XOP/IO¥. . .
yrjamMu B Kpyre (BOUCAHHBIA yroJ, HeHTPAJbHBIN yroJ).
Bnucannbie Yriabl MeXXK1y XOpAaMH U CeKYIIMMM.
\ HaxoauTh BicaHHbIE YIJIbl, ONMPAIOIIAECS HA OJHY AYTY,
1 OIMCAHHDbIE BrnucanHbie U ONMCAHHBIE YeTHIPEXYroJbHUKU, X TPU3HAKH
. o BBIYMCJISATh YIJIbl ¢ NMOMOIIBI) TeOpeMbl O BIHMCAHHBIX
YeThIPeXyroJbHUK |U cBOicTBa. IlpuMeHeHMe ITHX CBOWCTB NP pelIeHUH \
yrjax, TeopeMbl O BIHCAHHOM 4eTBLIPEXYIroJIbHHUKE,
H. reoMeTpHMYeCKHUX 32/1a4.
. TeopeMbl O IEHTPAJLHOM YyIJje MNpPU HeoOXOAMMOCTH C
KacareabHble K B3aumHoe pacnosioxkenue ABYX OKpy:kHocrteil. Kacanme . .
s BU3YaJIbHOM ONOPOIi.
OKPYKHOCTH. OKPY7KHOCTEI.
Kacanme UccaenoBatb, B TOM 4YHCJE ¢ MNOMOIBI0 HU(PPOBBIX
. pecypcoB, BIMCAHHbIE H ONMMCAHHbIE YeThIPEXYIoJbLHUKH,
OKPYKHOCTeMH .
(13 q) BbIBOAUTH HUX CBOMCTBA M NPU3HAKH ITOCJ/I€ COBMECTHOIO
aHaJM3a.
Mcnosib30BaTh 3TH CBOMCTBA M NMPHU3HAKH NPH PeELICHUH
3aaay.
[oBTOpenue, IloBTOpEeHHEe OCHOBHBIX MOHATHI W MeTOA0B KypcoB 7/ u 8 [Pemarhb 3a1a4u Ha NOBTOpeHUE, HILIIOCTPHPYIOLIHE CBA3H
Vi Me a3JIMYHBIMH YacTSIMH Kypca.
060G LIeHMe KJIACCOB, 000011IeHNe 3HAHU M. JKIy p Yp
3HAHUI
(4 9)

O kuacc (He MeHee 68 )

Ha3Banue pa3gena
(TembI)

Kypca(4mci10 4acoB)

OcHoBHOE coepkaHue

OcHOBHBIE BH/IbI IEATEJIbHOCTH 00y4ar0 1M XCS

Tpuronomerpus.
TeopeMbl
KOCHHYCOB U
CHHYCOB.

OnpeneneHue TpuroHoMerpuyeckux pynknmii yriaos ot 0° 1o
180°. KocuHyc M cuHyc nmpsiMmoro u tymoro yriaa. Teopema
KOCHHYCOB. (O0001I¢HHAs)) TeopeMa CHHYCOB (C paamycoM
ONUCAHHOM OKpYxkHOCTH). HaxoxkneHune JJIMH CTOPOH U

@DopMy/IHPOBATL  ONpEdeIeHHs  TPUTOHOMETPHYECKHX
(yHKIUI TYNBIX H NPAMBIX YIJIOB ¢ BU3YaJLHOH ONOPOI.
DopMyJIHPOBATH TEOPEMY KOCHHYCOB M T€OpeMY CHHYCOB
(c paamycoM ONMHCAHHOM OKPYKHOCTH).




Penrenue

BECJIHYUH YIJIOB TPEYTr0JIbHUKOB.

PemaTth TpeyroJlbHUKH € ONOPOil HAa AJTrOPUTM y4eOHBIX

TPEYTOTLHHKOB neiicTBni
(6 @opmysia IIIOMAAM TPeyroJbHUKA 4epe3 JBe CTOPOHBI U )
X PemiaTh NpakTU4YecKue 321a4u, CBOASIIHECH K
yroJ mexay HuMu. @opmy/ia MIOIAIH YeThIPEXYroJIbHUKA
HAXOKIEHUIO PA3JIMYHBIX 3JIEMEHTOB TPEYroJbHUKA.

Yyepe3 ero JMAaroHaJH M yroj Me;kay HUMH.

[IpakTHyecKkoe MpUMeHEeHN e JOKA3aAHHBIX TEOPEM.
IIpeoopa3zoBanue |*IlonsaTHe 0 Mpeodpa3oBaHNU MOJO00USA. OcBauBaTth MOHSATHE npeodpa3oBanuss  MOJ00UA.
noaoous. CooTBeTCTBEHHBIE YJIEMEHTHI O00HBIX (PUTYP. HccnenoBaTh OTHOILIEHHE JIMHEHHBIX 3J1eMEeHTOB QUryp
MeTtpuyeckue Teopema o0 Tmpou3BeeHHM OTPE3KOB XOpA, TeopeMa ofpu mpeodpasoBaHun moaodusi. HaxoauTs nNpuUMepHI

COOTHOILIEHUS B
okpy:xnoctu (10 u)

NMPOU3BEIEHNH OTPE3KOB CEKYIIUX, TeopeMa O KBajapare
KacareibHoi. I[lpuMeHeHHe B pelIEHHH TeOMETPHYECKHX
3agay. *

no00Ms B OKpYKalollei 1eiiCTBUTEeIbHOCTH.

*BbIBOAMTH MeTpHYecKHe COOTHOILLIECHUS MEKAY
0Tpe3KaMM  XOpJA, CeKYIIMX ¢  KacaTeJbHbIX €
HUCIOJIb30BAHMEM  BIMCAHHBIX YIVIOB M  MOJO00OHBIX
TPEyroJbHUKOB.

PemiaTh reoMerpuueckue 3aa4d M 3aJa4d U3 peasbHOM
"KH3HH C HCIOJIb30BAHMEM MOAO0HBIX TPEYTrOJIbHUKOB. *

BexTopni (12 v)

OnpeneneHue BeKTOPOB, CJI0:KeHHE W Pa3HOCTh BEKTOPOB,
YMHOKeHHe BEKTOPa HA YU CJIO.

DuU3NYeCKHid 1 TeOMeTPUYECKH A CMBbICJI BEKTOPOB.
Pa3o:keHne BeKTOpA MO IBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatsl BeKTOpA.

CxajnsipHoe npousBe/leHHe BEKTOPOB, ero NpUMeHeHHe sl
HAXOKI€eHUsl AJTUH U YIJIO0B.

Peulenue 3a1a4 ¢ noMOIIbI0O BEKTOPOB.

I[IpumeHeHNe BEKTOPOB /Jisl pellleHUsl 32/1a4 KHHEMATHKH H
MeXaHMKH.

Hcnonb30BaTh BEKTOPHI KAaK HalpaBjeHHbIe OTPe3KH,
HCCJIe10BATH reoMeTpu4yeckuii  (mepemeinenue) u
(¢pusnyeckuii (cuja) cCMbICIbI BEKTOPOB C ONOPOii Ha
BOIIPOCHBII IJIaH.

3HaTh ompejaelieHUsl CYMMbl W Pa3HOCTH BEKTOPOB,
YMHOKeHHsI  BEKTOpa Ha  4YHCI0,  HCCIe10BATh
reoMeTpuuyeckuii 1 GuU3NUeCKHil CMbICJIbI ITUX ONlepaIHid.
Pemiath reoMeTpuyeckue 3a1a4u ¢ UCMOJIb30BaAHUEM
BEKTOPOB.

PackiagpiBaTh BEKTOP MO ABYM HEKOJLJINHEAPHBIM
BEKTOpaM.

Hcnonb30BaTh CKAJSIPHOE NPOU3Be/IeHUE BEKTOPOB,
BbIBOJMTH €r0 OCHOBHbIE CBOMCTBA.

BuI4ucjasaTs cyMMy, Pa3HOCTDh M CKAJISIPHOE IPOM3BeeHH e
BEKTOPOB B KOOPAHHATAX.

[IpuMeHATH CKaJIsIpHOE MPOU3BeIeHUe 1151 HAX0KICHHA
JIJIMH U YIJIOB.




JlexapToBbI
KOOPANHATBI
miockocTu (9 4)

Ha

J/lekapTOBbI KOOPAMHATHI TOYEK HA IJIOCKOCTH.

*YpaBHeHue npAMON.* Yri10Boi KO3 PUIIHEHT, TAHTEHC
yIJja HAKJI0HA, NapajlieJibHble U NepIeHAUKYIAPHbIe
npsiMble. YpaBHeHHe OKpYkHOCcTUH. HaxoxxaeHne koopauHar
TOYEK NepecevyeHUus1 OKPYKHOCTH U IIPSAMOM.

MeToa KOOPAMHAT IPH PellIeHUH FeOMeTPHUYEeCKHUX 3a/1a4.
HcnoJsib30BaHue METOAAa KOOPAUHAT B PAKTHYECKHUX 321a4aX

OcBauBaTh NOHSATHE NPSIMOYT0JIbHOM CHCTEMBbI
KOOPAUHAT, 1eKAPTOBBLIX KOOPAMHAT TOYKH.

HccienoBath ypaBHeHHe IPAMON U OKPYKHOCTH € OIIOPOii
Ha BOIIPOCHBIN IUIaH.

HaxoauThs HeHTP U painyc OKPY:KHOCTH 10 €¢ YPABHEHHIO.
PemiaTe 3a1a4M Ha HAXO0KAECHHE TOYEK NepecedyeHus
NPAMBIX U OKPY’KHOCTEH ¢ MOMOLILIO METOAA KOOPAHHAT.
Hcnosib30BaTh CBOMCTBA YIJIOBOI0 KO3(puumeHTa
MPAMOM NPH peLlIeHUM 3a1a4, VI onpeaeIeHus
PAcCI0JIOKEHUS IPSAMON.

IIpuMeHATH KOOPAMHATBHI IPU PEeLICHHH IeOMETPUYECKHUX
U NPAKTHYECKHUX 32124, I IOCTPOCHUSI MATEMATHYECKUX
Mojiesiell peajibHbIX 32124 («MeTOJ KOOPAMHAT).
[lo1b30BaTHCS1 7151 IOCTPOCHUS U UCCJIeI0BAHMI

UM (ppoOBLIMH pecypcamH.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHSA FeOMETPHUH

IIpaBu/IbHBIE
MHOI'0YT0JIbHUKH.
Jlnuna
OKPYKHOCTH U
MJI01IaAb Kpyra.
Bbrunciienue
nJomaaei (8 u)

I[IpaBu/jibHbIE MHOTOYTOJIbHHKH, BIYHCJIEHHE UX 3JIeMEHTOB.
Uucno u ¥ AJIMHA OKPYXKHOCTH. J[JIMHA AYrH OKPY’KHOCTH.
Pannannas mepa yrJa.

[Ls1omaas Kpyra v ero 3JieMeHTOB (CeKTOpa U CerMeHTa).
Borunciienue miaomaaeii puryp, BRINOYAIOMIUX 3JI€MEHThI
Kpyra.

DopMyTHPOBATH omnpeejieHue
NPaBUIBHBIX

MHOI'0YI'0JIbHUKOB, HAXOAMTh MX 3JIEMEHThI.
[lo1b30BaTHCSI HOHSITHEM VIHHBI OKPYKHOCTH,
BBEJICHHBIM € IOMOLIbI0 MPABUJIbHBIX MHOTOYI0JIbHUKOB,
onpeeJsiTh YMCJI0 U, JJIMHY AYTH U PAJIMAHHYIO Mepy yrJia
mo oopasuy. IIpoBoauTh nepexox OT paaguaHHOI Mepbl
YIJIa K TPaayCHOI U HA000POT M0 BU3YaJIbHOI1 omope.
Omnpeneasits IJIOMAAb Kpyra.

BeiBoguth (opmyJibl (B rpagyCcHoOil U paguaHHOH Mepe)
NJISl IVTHH YT, IUIOIIA/iell CeKTOPOB M CErMEHTOB C ONOPOii
HA BOINPOCHBIH IJIAH.

BpruucasaTe miomaan (uryp, BKINYAKIIUX 3JIEMEHTbI
OKPY’KHOCTH (Kpyra) ¢ OHoOpoii Ha CIPaBOYHYHO
HH(popmManuio.

HaxoauTs niiomaam B 3a1a4ax peajbHON KU3HM.

J(BrKeHUs

*IlonsiTHE O ABHKECHHUH IIJIOCKOCTH.

Pa30oupars  npumepbl, WLIIOCTPUPYIOIIHE TOHATHSA




niockoctu (° u)

[lapajutenbHbIii MepeHoc, MOBOPOT M cumMerpusi. Ocu n
LHEeHTPbI CHMMeTPHH.
IIpocTeiilme NpUMeHeHUsI B PellIeHUH 3a1a49%.

IBUKEHMS, IEHTPOB U 0Ceil CHMMETPHH.

@DopMyIHpPOBaTh ONpeneIeHHs NMapalieJIbHOIO NepeHoca,
MOBOPOTa U OCEBOM CHMMMETPUHM C BU3YAJbHOH OIOPOM.
HaxoauTs HenoaBMKHbIE TOYKH 110 00pa3iy.

HaxoauTh HEHTPHI M OCH CHMMeTPHUil npocreHiuux ¢uryp
1Mo oopasuy.

*IIpuMeHATh NapaJuleJIbHbIN IePpeHOC U CHMMETPHIO IIPH
pelieHN U reoMeTPUYeCKHUX 3a1a4 (pa30oupaTh NpuMepsbI).
Mcnosib30BaTh AJ1s1 IOCTPOEHHUS U MCCIEAOBAHUM
uudposbie pecypcebl. *

IloBTOpEHuUeE,
000011IeHHE,
CHCTEMATH3ALHA
3HaHMH (7 4)

I[loBTOpeHHE OCHOBHBIX NMOHSTHI W MeTOI0B KypcoB 7—9
KJIACCOB, 00001IleHHe M CHCTeMAaTH3allusl 3HAHUIA.
IIpocreiimue reomerpuveckue GUIypbl M MX CBOHCTBA.
N3mepeHue reoMeTpu4ecKMX BeJIUYHH.

TpeyroabHuku.

[lapaJjuienbHble M NepHEeHIMKYJISIPHbIE NPAMbIE.
OxpyxHOCTH M KPYT. ['eoMeTpuYecKue MOCTPOeHHsI. YTJIbI B
OKpY:KHOCTH. BnucanHble M oOnHMcaHHbIE OKPY/KHOCTH
MHOI'0Yr0JIbHUKOB.

IIpsiMast ¥ OKPYKHOCTD.

YeTbIpEXyrobHUKHU. Bnucanubie " ONMCAHHbIE
YeThIPexyroJibHUKHU.

Teopema Iludaropa u Havasa Tpuronomerpuu. Pemenue
00IIUX TPEYroJbHUKOB.
[IpaBu/ibHbIE MHOTOYT0JIbHUKH.

IIpeoOpa3oBanusi  IJIOCKOCTH.  JIBHIKeHHS. IHoxooOme.
CummMmerpusi.

Ilnomans. Boruuciaenune miiomanei. Ilmomaaym moao0HBIX
¢uryp.

/lekapTOBbI KOOPAUHATHI HA IVIOCKOCTH.
BekTophl HA IVIOCKOCTH.

OnepupoBaTh NOHATHAMU: (PUrypa, TOYKA, NPsAMAs, YroJl,
MHOI'OYI0JIbHUK, PAaBHOOCJAPEHHbIH W PABHOCTOPOHHUIA
TPEYroJbHUKH, NPSAMOYIO0JbHbIN TPEyrojibHUK, MeIHaHa,
0MCCEeKTPHCAa H BHICOTA TPEYrOJbHHKA, NMAPAJLIEJ0IrPaMM,
poMO, MPSAMOYI0JIbHUK, KBAaJpaT, TPaneuus; OKPYKHOCTh,

KacaTejbHasl; PaBeHCTBO " noaooue ¢uryp,
TPeYroJbHUKOB; Napa/liieIbHOCTh U MePNeHIUKYJIAPHOCTH
NpSIMBIX,  yroJ MeKIy  OpsIMbIMHM,  CHMMeTpPHUS

OTHOCHTEJIbHO TOYKH M MNPSAMOii; UIMHA, PACCTOSIHHE,
BeJIMYHMHA YIJ1a, IIOIA/lb, IEPUMETP.

Ncnoab3oBaTh (OpMYJIbI: nepuMeTpa v MJIoImAau
MHOIOYI'OJIbHUKOB, UIMHbI OKPY/KHOCTH M  ILIOIIAIH
Kpyra, 00b€émMa npsiMmoyroJibHOro napaJJesjenuinesaa.
OnepupoBaTb NOHATHAMU: NPAMOYI0JbHAasl CHCTEMA
KOOPAUHAT, BEKTOP; MCHOJIb30BAaTh 3TH INOHATHS IS
MpeJCTABJICHUS JAHHBIX U pellleHus 32/1a4, B TOM YHCJIe U3
APYrux y4eOHbIX IPEeAMETOB.

Pemiate 3aga4M Ha NOBTOPEHHE OCHOBHBIX TIOHATHM,
WIJIOCTPAIMI0 CBfI3ed MeX1y Pa3sjJMYHbIMM YacTAMU
Kypca. BeiOuparb MeTox 1J1s1 pelieHns 3a1a4u.

Pemiats 3a1a4u U3 NOBCEAHEBHOM KU3HU.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» (ITO 'OJJAM




OBYYEHMUA)

7 xkuacc (He menee 34 v)

Ha3Banue
paszaesa (Tembl)
(4uci0 4acoB)

OcHoBHOE€ coaepKxaHue

XapaKTepMCTmca ACHATECJIbHOCTH oﬁyqaloumxm

IIpencraBienue
AaHHBIX (7 4)

IIpencraBienue pgaHHbix B Tabauuax. IIpakTudeckue
BbIYMCJICHUS M0 Ta0JUYHBIM [JaHHbIM. MWM3BieyeHue u
HHTepnpeTanus Ta0JMYHbIX JaHHBIX. [IpakTHUeckas padora
«Tadauubn.

I'paduueckoe mnpeacraBjieHHe AAHHBIX B BHAE KPYIOBBIX,
CTOJIOMKOBBIX  (cTOsI0YaThIX) aAuarpamMM. YreHue u
nocrpoenue auarpamMm. Ilpumepsr  aemorpadguyeckux
AHaArpaMm.

I[IpakTHyeckasi padora «JIuarpaMmmsbi».

OcBauBarthb Ha  0a3oBoM YPOBHE CIocoobI
MPeICTABJICHUS CTATUCTHYECKHX JAHHBIX U YHMCJIOBBIX
MACCMBOB C IMOMONIILI0 Taldiaul W JAUATpaMM ¢
HCNOJIB30BAHMEM AKTYAJBHBIX M BAaXKHBIX JaHHBIX
(nemorpaguyeckue JAaHHbIE, MPOM3BOICTBO
NMPOMBIIJIEHHON M CeJIbCKOXO035IiICTBEHHON NMPOXYKIUM,
00111eCTBEHHBIE M NIPUPOJAHbIE SIBJICHHSA).

N3yuar, Meroabl padorbl ¢ TAO0JUMYHBIMH U
rpagpuyeckMMM NPEACTABJICHUSIMHM JAHHBIX € NOMOUIbIO
uM(pPOBLIX pecypcoB B XoJe MNPAKTHYECKHUX pador (c
HaNpAaBJISAOIIEl MOMOLIbIO).

OnucarejJbHas
craTtucTuka (8 u)

Uucaosble Ha0opbl. Cpeanee apudgmerudeckoe.
MeauaHa YuCJI0BOr0 HAOOpa. Y CTOMYUBOCTH MeIUAHBI.
IIpakTuyeckas padora «CpeaHue 3HAYECHUD).
HauoOoJbiiee 1 HaMMeHbIee 3HAYEHUSI YUCJI0BOro Hadopa.
Pa3max.

OcBauBaTh Ha 0230BOM YPOBHE MOHATHS: YHCJIOBOM
Ha0op, Mepa HEHTPAJbLHOM TeHIeHIIUN (Mepa leHTpa), B
TOM 4YHCJIe cpeHee apudMeTHyeckoe, MeJUAHA.
OnuchbIBaTh CTATUCTHYECKHE IAHHBIE € IOMOIIbIO
cpeaHero apugMeTn4ecKoro u Meauanbl. Pemarnp
3aJa4M (C MCIOJIb30BAHUEM 3PHUTEIbHON HATJISIIHOCTH
U/nJIn BepOaIbHOM OMOPHI)

HN3yuaTh CcBOIMCTBA CpelHUX, B TOM YHCJE € MOMOUILIO

(G poBbIX pecypcoB, B X0Jle NPaAKTHYEeCKUX padort, (¢

HAINpaBJAIOLIEeH OMOIIbIO).

OcBanBaTh Ha 0230BOM YPOBHE IOHATHSA: HANOO/IbIIIEE




H HAMMEHbIIICEC 3HAYCHUSA YUCJI0BOT0 MacCuBa, paimax.
PemaTs 3agaun Ha BbIﬁOp crmocoda onmucaHmus JAaHHBIX B
COOTBETCTBHUH C l'lpHpO)IOﬁ JAHHBbIX U ICJIAMHA
HCCJICJ0BaAHHUA C Hal’lpaBJ’lﬂIOHleﬁ NMOMOIIIbIO.

Cayuaiinas
U3MEHYMBOCTH
(6 q)

*CayyaiiHasi U3MEHYMBOCTH (mpuMepbl). YacTroTa 3HaYeHUit
B MaccuBe JaHHbIX. [ pynnupoBka. 'mcrorpamMmmasi.
I[IpakTHyeckasi padora «CiyyailHast ©3BMEHYHBOCTbY. *

*QOcBanBaTh NOHATHS: YaCTOTA 3HAYEHUI B MaccUBe
JAHHBIX, TPYNNIMPOBKA JaHHBIX, THCTOIPaMMa.
CTpouth rucTorpaMmsl 1o oopasuny
OcBauBaTh rpaguyeckue npeacTaBjieHusi pa3HbIX BUI0B
cJay4yailHOH HM3MEHYHMBOCTH, B TOM YHCJEe C NOMOLIbIO
HH(PPOBLIX pecypcoB, B X0/e NPAKTHYECKO#l padoThI. *

BBenenue B
Teopuio rpados (4

4)

*I'pa¢, BepuuHa, pedpo. IlpeacraBieHue 3a5a4u ¢ IOMOUILIQ
rpada. CreneHb (BajIeHTHOCTH) BepumiuHbl. Unciio pedep u
cymmapHasi crenedb BepumH. Hens u nukia. Ilyrs B rpade.
IIpencraBienne o cBsi3HOCTH rpada. Oo0xox rpada (didiepos
nyTh). [IpeacraBiienue 00 opueHTHPOBAHHBIX rpadax. *

*OcBauBaTh NOHATHSA: 'pad, BepuminHa rpaga, pedpo
rpada, creneHb (BaJeHTHOCTh BEPIIMHBI), LIeNb U
uukjI. OcBauBaTh NOHATHS: MYTh B rpade, 3ij1epoB
yTh, 00X01 rpaga, OpueHTUPOBAHHBII rpag.
O0cy:knaTh pelleHUe 321a44 HA NMOUCK CYMMBbI CTelneHeil
BepuiuH rpaga, Ha nouck o0xoaa rpada, Ha MOUCK nmyTei
B OpPHEHTHPOBAHHBIX Trpadax ¢ HanpapJAWIIeH
MOMOIIBIO.
OcBauBarh cnocoObl MNpeACTABJIEHUS 3aJa4 U3 Kypca
ajnreOpbl, reoMeTpuM, TEOPUU BEPOSTHOCTEH, IAPYrUx
npeaAMeToB ¢ MNOMOIIbLI0 TrpadgoB (KApPThl, CXeMBbI,
dJIEKTpUYecKre 1enu, (PyHKIMOHAIbHbIE COOTBETCTBHS)
Ha puMepax. *

BepositHOCTH M
4acrora
CJIy4aiiHOT O

coonITHA
(4 9)

*Cay4yaiiHbIil ONIBIT M cJay4yaiiHoe coObiTHe. BeposiTHOCTH M
yacToTa coObITUSl. PoJIb Ma/lOBEpOSTHBIX U NMPAKTHYECKHU
JOCTOBEPHBIX COOLITHI B nMpupoae u B odmecTBe. MoHera u
UIPaJibHAasi KOCTh B TEOPUH BEPOSITHOCTEH.

IIpakTnuyeckas padora «Yacrora BeinageHus opJa».*

*OcBauBaTh NOHATHA: CJHYYAHHBIA ONBIT M CJIY4YaHHOE
co0bITHEe, MAJIOBEPOAATHOE M NPAKTHYECKH J10CTOBEPHOE
coObITHE.
N3yyaTthr 3HAYMMOCTHL MAJIOBEPOSATHBIX COOBITHH B
Npupoae W o0lecTBe Ha BasKHBIX NpHMepax (aBapuw,
HeCYaCTHBIE cay4dau, 3aIMTa NEePCOHATBHOM
HH(pOpMaLUH, TepeJadya JaHHbIX).

H3y4yathb poib KJIACCHYECKUX BEPOATHOCTHBIX MojeJIei




(MoHeTa, UrpajibHAasi KOCTh) B TEOPUM BEPOSAITHOCTEIA.
Hao0uroaaTh U u3y4arb 4acToTy COOBITHH B NMPOCTHIX
IKCIEPUMEHTAX, B TOM YHCJIe ¢ MOMOIIbLIO HU(POBBIX
pecypcoB, B X0/ie NPAKTHYeCKOH padoThbl.*

00001EHNE,
KOHTPOJIb (5 9)

IIpeacraBienne jgaHHbIX. OnmcarenbHas
BeposiTHOCTH CJIy4ailHOTO COOBITHS.

CTaTUCTHKA.

IToBTOpPATH H3yYeHHOE M BICTPAUBATH CHCTEMY
3HAHU M.
Pemath 3a1a4uu Ha Ipe/icTaB/IeHUe U ONIMCAHUE JAHHBIX
c NMOMOIIbI0  M3YYEHHBIX  XApPaKTePHCTHK €
HANPABJAIOLIEH TOMOIIbIO.
O0cyxnaTh npuMepsl CIy4YalHbIX  COOBITHIH,
MAJIOBEPOSAATHBIX W NPAKTHYECKH JA0CTOBEPHBIX
CJIYYAHHBIX COOBITHI, UX POJIM B IIPHPOJIE U KU3HH
YeJI0BeKa

8 kuacc (He menee 34 )

Ha3Banue
pasnaesa (Tembl)
(4ucy10 4acoB)

OcHoBHOE coiepkaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4ar0IIHXCS

IToBTOpEeHUE
Kypca 7 kiaacca (4

1)

IIpencraBienne aHHbIX. OnKMcaTeIbHAA CTATUCTUKA.

CuayyaiiHasi U3MeHYHBOCTh. CpeiHre YHCJI0BOT0 Habopa.
Cayuaiinbie  coObiTHsA. BepositHocTM M
Knaccuveckue Moje/i TeOPpUN BEPOSATHOCTEH: MOHETA U

HIrpajJdbHasA KOCTb.

4acToThI.

[loBTOpPATH M3yUeHHOE U BHICTPAUBATH CHCTEMY 3HAHMIA.

Pemiat, 3amaum (1o BU3yaJIbHOH OIOpe) Ha
npeacTaBjieHHe W ONMHCAHHE [JaHHBIX ¢ TMOMOIIbIO
H3yYEeHHBIX XapaKTePUCTHK.

Pemiatr 3amaum (1o BU3yaJIbHOH OIOpe) Ha

NMpe/ACTaBJeHue I'PYNNMPOBAHHBIX JAHHBIX U ONHMCAHHME
CJIy4aiiHOM M3MEHYUBOCTH.
Pematrs 3agaum (o

onpeneeHne YacTOThI
o0cy:KieHue NpUMEpoB
MAJIOBEPOSATHBIX W NPAKTHYECKH

BH3yaJIbHOH oOmope) Ha
CJAyYallHbIX  COOBITHIA,
CJIy4YailHbIX  COOBITHIA,
JAOCTOBEPHBIX




cay4YalHBIX COOBITHH, MX POJIM B IPHPO/E U KU3HU
YyeJIoBeKa.

OnucareabHas
CTATHCTHUKA.
PacceuBanue
JaHHBIX

(44)

Otkiaonenusi. {ucnepcusi ynciaoBoro Hadopa. CTaHaapTHoOe
OTKJIOHEHHE YMCJI0BOro Haoopa. /luarpammbl paccenBaHus. *

OcBauBaTh NOHATHS: AUCHEPCHs U CTAHIAPTHOE
OTKJIOHEHHE, HCMOJb30BATh 3TH XAPAKTEPUCTHKH IS
ONMMCAHUSA PACCEMBAHMS TAHHBIX.
YuyacTBOBaTH B 00CY:KI€HHH T'MNIOTE3bI 00 OTCYTCTBUHU
WM HAJIMYUH CBA3M 10 IMarpaMMaM paccerMBaHUsl.
CTpouTh IMAarpaMMbl pacceMBaHMs MO0 UMEIOIIUMCS
JAHHBIM, B TOM YHCJI€ ¢ MOMOIIbI0O KOMNIbIOTEpa (mocJe
COBMECTHOI'0 aHA/IM3a).*

MmuoxectBa (4 1)

MHO0:KeCTBO, MOJAMHOXKeCTBO. Onepanun HaJ MHOKECTBAMU:
00beIUHEHHE, nepece4eHue, JIOTIOJTHEHHE. CaoiicTBa
onepanuii Haj MHOKECTBAMM:  IlepeMeCTUTEJIbHOE,
coyeTaTesibHOE, pacnpeeuTe/IbHOe, BKJIIOYEHUSI.
I'paduyeckoe nmpeacraBjieHne MHOKECTB.

OcBauBaTh NOHATHSA: MHOXKECTBO, 3JICMCHT MHOKECTBA,

MOIMHOKeCTBO.

BemoaHaTn onepamuu Haq MHOKEeCTBaAaMMU.:
o0beMHEeHHe, NepecevYeHne, 10noaHeHue (1mo oopasiuy).
HUcnoab3o0BaTh cBOlicTBa: nepeMecTuTe/JbHOE,

coyeTraTe/ibHOe, pacnpeeJnTelbHOe, BKJIYEeHHS (C
HCIO0JIb30BAHUEM BU3YAJIbHOM ONOPbI).
HUcnonb3oBarh rpadpuyeckoe npeacTaBjieHUe MHOMKECTB
NpH ONMCAHWU PeaJbHBIX NPOLECCOB U SIBJIEHUIl, NpH
pellieHNH 33124 U3 APYTruX YUYeOHbIX PeIMeTOB U KypPCOB
(c HcnmoJIb30BaHMEM BU3YyaJILHOM ONOPHI).

BepositHOCTD
CJIy4aiiHOT O
cooprTus ¢

DJIeMeHTapHble  COOBITHS. Cayuaiinble coObITHS.

baaronpusitcTByiomme 3JIeMeHTapHbIe coObITHSL.
BepositHocTH cOOBITHII. ONIBITHI ¢ PABHOBO3MOKHBIMHU
3JIeMEeHTAPHbIMH cOObITHAMHU. Ciry4yaiiHbIH BBIOOP.
IIpakTuyeckas padora «OnbIThHI C pPABHOBO3MOKHBIMHU
3JIEMEHTAPHBIMH COOBITHSIMI.

OcBamBarp Ha  0a30BOM  YpPOBHE  IIOHATHS:
3JIeMEHTapHoe cOObITHE, CIyYailHOe COObITHE KaK
COBOKYIHOCTH 0JIarONPUATCTBYIOIINX 3JIeMEHTAPHbIX
cOOBITHI, PABHOBO3MOKHbIE 3JIEMEHTAPHbIE COOBITHS.
PemaTe 3a1aun Ha BbIYMCJICHUE BEPOSATHOCTEH
cOOBITHI 110 BEPOSITHOCTSIM 3JICMEHTAPHBIX COOBITHIA
CJIYYAHHOr0 ONbITA (C MCIOJIb30BAHNEM 3PUTEIbHOM
HATJISITHOCTH W/WJIN Bep0aJIbHOH ONOPBHI).

Pemars 3a5a4u HA BHIYMC/ICHHE BEPOATHOCTEH
cOOBITHII B ONIBITAX ¢ PABHOBO3MOKHBIMH
3J1eMEHTApHBIMHU




cOOBITHSIMHM, B TOM 4HCJe C NMOMOIIbI0 KOMIbIOTepa (¢
HCIOJIb30BAHMEM  3PHUTEJbHOH  HAIVISIAHOCTH  W/WJIM
Bep0aJIbHOI ONOPbI).

IIpoBoauTs M HM3y4aTh ONBITHI C PABHOBO3MOKHBIMH
3JIeMEHTAPHBIMHU COOBITUSIMU (C HCIO0Jb30BAHHEM MOHET,
HI'PAJIbHBIX KocTeii, APYrux Mojesei)

B Xo0Je IPaKTH4YecKoil padoTbl (¢ HCHOJb30BaHHEM
BU3YaJILHOM OIOPBHI).

Beenenue B
Teopuio rpados (4

4)

*]lepeBo. CBoiicTBa qepeBa: €/IMHCTBEHHOCTDb MYTH,
CylIeCTBOBaHHE BHCSYell BepIIMHbI, CBSI3b MEXAY YHCJIOM
BepIIMH U 4yKncaoM pedep. [IpaBuiio yMmHoxKeHus . *

*OcBauBaTh NOHATHUS: JepeBO Kak rpad 0e3 mnukJia,
BUCSIYas BepIMHA (JIMCT), BeTBb /iIepeBa, MyTh B epeBe,

AuamMeTp Jepesa.

N3yuyaTh cBolicTBa [epeBa: CylIeCTBOBAHUE BHCsYel
BepPUIMHBI, €IUHCTBEHHOCTb MYTH MEXIy JBYMH
BepPIIMHAMHU, CBSI3b MEXKIY YHMCJIOM BEePIIMH M YHCJIOM
peodep.

YyacTBOBAaTH B 00CYK/IE€HUH PellIeHUs] 321a4U Ha

NOMCK M Tepevyuc/ieHHe MyTeil B JepeBe, ompeaeeHue
yKuca BeplIMH WM pédep B jJepeBe, 00X01 OMHAPHOIO
AepeBa, B TOM 4YHCIe C TPHMEHeHHEeM MpaBUJa
YMHOKeHHsI. *

Cuay4aiinbie
coobiTHs (8 9)

IIpoTHBONOJIO:KHOE  COOBITHE. JAmnarpamma JiiJiepa.
O0benuHeHue u mnepecedenne coObiTHil. HecoBMmecTHbIE
coObiTuss. Dopmysa ciaoxenusi BeposiTHocTeil. I[IpaBuJio
YMHOKEHUSI  BEpPOSITHOCTEl. YCJ0BHasi  BepPOSITHOCTb.
He3zaBucumbie  coObiTuss.  IlpeacraBieHue  cJiyq4aiHOro
DKCIIEPUMEHTA B BUJIe iepeBa. *

*OcBauBarb TMOHATHS: B3aMMHO NPOTHUBONOJIOKHDIE
coObITHSI, omepanmuu HAJ COOBLITUSIMH, OObeIMHEHHE W
nepeceyeHue coObITHH, quarpamMma Jiiiepa (Diljiepa—
Benna), coBMecTHbIE H HECOBMECTHbIE COOBITHSI.

HN3yuaTh TeopeMbl 0 BEePOSITHOCTH OO0beIUHEHHUSI ABYX
CcOOBITHH (popmy.Jibi CJIOKEeHUS BepPOSITHOCTEI).
Y4acTBOBaTh B OOCYKICHHUM PeELICHUS 3aJa4H, B TOM
yHcJIie TEKCTOBbIE 32/1a4M HA Olpe/iesieHHe BeposTHOCTel
00belMHEHUsI W IepecedYeHusi COOBITHII € MOMOLIbLIO

YHMCJI0BOM NPsIMOM, aAuarpamMm Jijiepa, ¢QopMyJbl
CJIOKEHUS BEPOATHOCTEH.
OcBanBartsb MOHATHA: NpaBUII0 YMHOKeHHA




00001IEHME,
KOHTPOJIb (4 4)

IIpencraBienue

JAHHBbIX.

I'pa¢dbi. BeposiTHOCTH

KOMOUHATOPUKH.

JIeMeHThI

OnucarejJbHas
CJIy4aifHOT 0

CTATUCTUKA.
COObITHA.

BEPOAAITHOCTEI, YCJIOBHASI BEPOSITHOCTD, HE3aBUCHMbIE
COOBITHA JIEPEBO CIYYAWHOT0 ONMBITA.

N3yuath cBOlicTBA (ONpe/aeIeHUs) He3aBUCHMBbIX
COOBLITHIHA.

YuacTBOBaTH B 00CY:KI€HUH pPellieHUs 3a1a4l Ha
omnpeeeHue U UCNOJIb30BAHUE HE3ABHCUMBIX
COOBITHIi. YYACTBOBATH B 00CYKI€HHHU PelIeHU I
3a/1a4M HA MOUCK BEPOSITHOCTEl, B TOM YHCJIE

YCJOBHBIX, ¢ HCTIOJIb30BAHUEM JIePeBa CIy4YaliHOT O
omnpITa. *

IloBTOPATH M3yYeHHOE U BBLICTPAUBATH CHCTEMY

3HAHUI.

PemaTh 3a1aum HA npe/ICTABJIEHHE H ONMCAHUE TAHHBIX

c NMOMOIILI0  M3YYEHHBIX  XapakTepHCTHK (¢

HCIO0JIb30BAHMEM BU3YAJIBLHOM OMOPBHI).

*YyacTBOBATH B 00CYKICHUM PELICHUA™ 321a4H C

NnpuMeHeHueM rpagdos.

PemaTe 3a1a4uM HAa HAXO0KIEHHE BEPOSITHOCTH

CJIYYAHHOT0 COOBITHSA 110 BEPOSATHOCTAM 3JIEMEHTAPHBIX

cOOBITHIi, B TOM YHCJIE B ONIBITAX ¢ PABHOBO3MOKHBIMU

3JIEMEHTAPHBIMHU COOBITUSIMH (C BU3YaJILHOM ONOPOii).

*¥Y4yacTBOBATH B 00CYKI€HUHU PelIeHUs ™ 3a1a4l HA

HAXO0/1eHUE BEPOSITHOCTE 00beJUHEHUS U

nepece4eHusi COObITHIL, B TOM YHCJIe HE3ABUCUMBIX, C

HCIO0JIb30BAHNEM IrpauuecKuX MpeaCTaBJIeHUH 1

AepeBa CJAy4YaWHOro ONbITA.

*Y4acTBOBaTH B 00CY:KIeHUH pellieHUs™ 3aJa4i Ha
nepeyncjieHde KOMOMHAUMA (YHCJIA TepPecTaHOBOK,
YyuCcIa  COYeTAHWii), Ha HaXOXJIeHHe BepPOATHOCTEN
cOOBITHII ¢ TPUMEHEHHEeM KOMOMHATOPUKH, B TOM YHCJIe
¢ HCIO0JIb30BaHNEM TpeyroJbHuka [lackas.

O kumacc (ne menee 34 u)




Ha3Banmue
pa3neJia (TeMbl)
(4HC10 YacoB)

OcHoBHoOe cogepxanne

XapaKTepI/ICTI/IKa ACHATCJIbHOCTH oﬁyqamumxcﬂ

IloBTOpEeHue
Kypca 8 kiacca (4

1)

IIpencraBienue

AaHHbIX. OnucarejJbHasi  CTATHCTHKA.
Onepanun Hajx coobiTussMU. He3aBucuMocTh COOBITHI.

IloBTOPATH H3YYEHHOE M BBICTPAUBATH CUCTEMY

3HAHMH.

PemiaTep 3a1a4M Ha NpeacTaB/IeHHE U ONMMCAHHE JAHHbIX.
Pemiat, 3agaum HAa  HAXOXKIEHHE  BEPOSATHOCTEH
o0beJUHEeHHs M NepecevyeHUs] COObITMI, B TOM 4mHcJe
HE3aBHCHUMBIX, €  HCIOJb30BAaHHEM IpaduUecKux
NpeaCTABJICHUH U epeBa CJIY4YaHOro OnbITa.

Pemiate 3a7a4n Ha nepeuyMciIeHHEe KOMOMHAUMMI (YHMc/Ia
NMEePeCTAHOBOK, YHCJIA COYeTaHMH), HA HAaXOXKIeHUue
BEPOSAATHOCTEH coObITHI c NpPUMEHEeHHEM
KOMOMHATOPHKH, B TOM YHCIE€ C MCIOJIb30BAHUEM
TpeyroiabHuka Iackaus

J1eMeHThI
KOMOMHATOPUKH
44)

KomOunaropnoe

NPAaBUJIO YMHOKEHHUS.

IlepecranoBku.

dakropuaj. CoueTaHUus M YMCJI0 couyeTaHuil. *TpeyroabHuk
IMackans.* IIpakTuyeckass  padora
BEPOSATHOCTEM C MCNMOJIb30BAHNMEM KOMOMHATOPHBIX (PYHKIMIA
PJIEKTPOHHBIX TA0JIMI.

«Beruncienue

OcBauBarp Ha  0a30BOM  YpOBHe MOHATHS:
KOMOMHATOPHOE NMPAaBHJIO0 YMHOKeHHS, YIIOPSI0YEeHHAasI
napa, TpPoHKa O00bEeKTOB, IMepPecTaHOBKa, (akTopuaa
4HhCJIa, COYeTaHMe, YHUCIAO0 COYETAHMH, *TPeyroJbHUK
IHackaus.*

Pematp  mpocreiimme 3amauM HA  NepevYMc/IeHUe
YHOPSAI0YeHHbIX nap, TPOeK, nepevyucieHne
MepecTAaHOBOK M COYETAHMH JJIEMEHTOB PAa3JIMYHbIX
MHOeCTB (1o o0pa3my).

Pemiaty mnpocreiiline 3aJayd Ha TNpPUMeHEHHEe YHCIA
coyeTaHuii B ajredpe (COKpaméHHOe YMHOKeHHEe, OMHOM
HbroToHa) (c HanpagBJsiiomeii MoMobIo).

Pematb, npuMeHsis KOMOMHATOPHMKY, 3aJa4d HA
BbIYMCJICHHE BEPOSITHOCTEH, B TOM 4HCJE ¢ MOMOLIbIO
3JIEKTPOHHBIX Ta0JMI B X0Ae NMPAKTHYeCKOH padoTsl (¢
BH3YyaJbLHOH ONOPOii).




I' eomeTpuveckas

I'eomeTpuyeckasi BepoATHOCTh. Ciiy4aiiHblii BHIOOP TOYKH U3

*OcBanBaThb NOHATHE FCOMeTpI/I‘{GCKOﬁ BEPOSATHOCTH.

*
?:posnﬂocn, (urypnl Ha IVIOCKOCTH, U3 OTPe3Ka, U3 IYT'H OKPYKHOCTH. V4acTBOBATE B 0GCY//ICHUN PEleHHs 321291 HA
4 .
) HAXO0’K/IeHHe BEPOSAATHOCTEl B ONbITAX, NMPeACTABUMBIX
KAaK BbIOOpP TOYeK M3 MHOIOYroJIbHHKAa, KpPyra, orpe3xka
WJIN TYTH OKPY’KHOCTH, YHCJIOBOI0 IPOMEKyTKa™
HcnbiTanus HUcnbiTanne. Ycmex m Heygaya. Cepusi MCOBITAHMH 10

Bepuym 6%

nepporo ycmnexa. HWcnbiTanusa bepnyum. BepostHocTH
coObITHil B cepun ucnbiTannii bepnyaum. IlpakTuuyeckas
padora «McnbiTanus bepuyaamn».

OcBauBaTh Ha 0a30BOM YPOBHE NMOHSITHSI: MCIbLITAHUE,
3JjieMeHTapHoe COObITHE B MCNILITAHUM (YCIeX M HeyJaa4a),

cepusi MCHBITAHMI, HACTYILUIEHHEe IIepBOro ycmnexa
(neynaum), cepusi McnbITaHuil bepHy/in.
Pemat,  mpocreifiime  3a5a4ydM HAa  HAXOXKIEHHUE

BEPOSITHOCTEH COOBLITHII B CepUM MCIILITAHMI 10 TIEPBOro
ycrexa, B TOM 4YHcJie ¢ IpUMeHeHrneM (GopMyJibl CyMMBI
reoMeTpHM4YecKoi nporpeccuu (¢ onopoi Ha CIPaBOYHYIO

uHdopmaiuio).
Pemats,  mpocreifiime  3ajaudM HA  HaXOXKIEHHUE
BEpPOSITHOCTEl  JJIEMEHTAPHBIX COOBITHMII B  cepuUm

UcnbITaHM bepHy/siM, Ha HaxoKIeHHe BEpPOSATHOCTH
ONnpefeICHHOT0 4YMCJIa YCNeX0B B CepUM HUCNBITAHUI
bepHy/uiu (¢ BU3yasjibHOM 0NOPOif).

N3yyarh B X0Je NMpakTH4YeCcKOil padoTbhl, B TOM YHCJIE C
MOMOIIbI0 IIU(PPOBLIX PecypcoB, CBOWCTBA BEPOSITHOCTH
B cepuu ucnbiTanuii bepuyium

Cayuaiinast
pesnunHa (6 u)

CiayyaiiHasi BeJIMYMHA W PpacnpeaejieHue BepPOSTHOCTEN.
MareMaTH4yecKoe OXKHMJAHME M JUCIHEPCUSl CJIy4ailHOH

BeJMYMHbI. IlpuMepbl MaTeMaTH4ecKOro OXKUAAHHUSA KaK
TEOPETHYECKOr0 CPeJHero 3HAaYeHH sl BeJTUYNHbI.
IlonsitTue 0 3akoHe Oogabmux  4Yuceld. UW3Mepenue

BEPOATHOCTEH € moMoubl 4acror. [IpuMeHenue 3akoHa
00JIBLIIUX YHCeJI.

OcBouthr Ha 0a30BOM YypPOBHe TNOHSATHS: CJy4aiiHas

BeJIMYHHA, 3HAYEeHHe CIy4YaiHOM BeJIMYHHDI,

pacnpejeieHue BepOSITHOCTEIA.

N3yuat, W 00Cy,kIaTh MNpPUMepPbl IMCKPETHBIX M|

HeNpepbIBHBIX  CAyYallHbIX BeJMYMH (pocT, Bed

YeJIOBeKa, YHCJIEHHOCTh HACeJIeHUusl,  Jpyrue
H3MEH4YMBbIe

BeJIMYHMHBI, pacCMaTPUBaBIIMeCs B Kypce CTATHCTHKH),
MOJEJbHBIX CJAYYaWHBIX BeJIMYHUH, CBS3aHHBIX CO
cay4yaiiHbIMM onbITaMHu (OpocaHue MOHeTbI, HTPAJIbLHONM

KOCTH, CO CJIy4alHbIM BBIOOPOM H T. IL.).




OcBauBarb Ha  0a30BOM  YpOBHe  IOHATHA:
MaTeMaTH4YecKOe OXXKMJAaHUe CJIAYYAHHOW BeJMYMHBI KaK
TeopeTHYeCKOe  cpeaHee  3HAaYeHHe, JUCIEPCUs
CJY4YailHOM BeJMYMHBI KaK AHAJIOT IUCIIEPCHH YUCI0BOT0
HaOopa.
Pemiate 3agaud Ha BbIYHMCJIEHHE MATEeMATHYeCKOIO
OKUJAHUSAA M JUCIIEPCHMU JUCKPETHOH  CJIy4ailHOMH
BeJIMYMHBI MO 33JJaHHOMY pacnpeaejeHuIo, B TOM 4Yucjie
3aJa4, CBSI3AHHBIX CO CTPaXOBaHMeM U JoTepesamMu (¢
HANPABJAIOLIEH TOMOIILIO).
3HAKOMUTBCSI € MAaTeMaTHYeCKMM  OXHJAAHUEM U
AUcCIHepcHell HEKOTOPBIX paclnpenejleHuid, B TOM 4YHCIe
pacnpenejieHusi CJAYy4ailHON BeJMYNHBI «YHMCJIO0 YCIEXOB)
B cepuH McnbITaHu bepHyim.
H3y4yaTh 4acToTy COOBITHS B NOBTOPSIKOIIUXCSI
CJIYYAHHBIX ONBITAX KAK CIy4YaiiHYI0 BEJMYHMHY.
3HAKOMHUTBCA € 3aKOHOM 00JIbIIMX Yucea (B popme
bepuysin): npu 60/bIIOM 4YKCJIe ONIBITOB YaCTOTA
coObITHS 0JIM3KA K €r0 BEPOSITHOCTH.
Pemarts 3a1a4u Ha U3MepeHHe BEPOATHOCTEN ¢
MOMOIIBI0 YACTOT (C HANPABJISAIOLIEH MOMOIIHIO).
O0cy:xnaThb poJib 3aK0HA 00JIBIINX YK CeJ B
000CHOBAHMM  YACTOTHOI0  MeTOJAa  H3MepeHHusl
BEpPOSITHOCTEIl.
OOcyxaath 3aK0H OOJBIIMX 4YMCeJ] KAaK IPOsIBJICHHE
CTATHCTHYECKOH YCTOMYHBOCTH B H3MEHYMBBIX
SIBJICHHAIX, POJIb 3aKOHA 00JILIIMX YHCeJ B NpPHpoOAe U B
JKM3HU 4YeJI0BeKa.

06001eHME,
KOHTPOJIb (10 1)

IIpeacraBienne  gaHHbIX. OnmcarelbHAsi  CTATHCTHKA.
BeposiTHOCTH CJIy4aifHOr 0 coObITHS. DJ1eMeHTbI
koMOMHaTOPUKHU. Ciry4aiiHble BeJJMYMHBI H pacnpeaeieHus.

IloBTOPATH M3y4YeHHOE H BLICTPAUBATHL CHCTEMY

3HAHUIA.

PemaTes 3a1a4n Ha npeacTaB/IeHHEe W ONMMCAHUE JAHHBIX.
Pemath 3a1a4u Ha HAXO0XKICHHE BEPOSITHOCTEH COOBITHIA,
B TOM YHCJI€ B OIIBITAX ¢ PABHOBO3MOKHBIMH




3JIEeMEHTAPHbIMU COOBITHSIMH, BepOSITHOCTe
0o0belMHEHHUsI U TiepecedeHsi COOBITHI, BBIYMC/IATH
BEPOSITHOCTH B  ONBITAX C CePUAMH  CIYYAHHBIX
MCIBITAHUMA

[Tpu paszpabotke paboueld MporpaMMbl B TEMAaTHYECKOM IUIAHUPOBAHUH JOJDKHBI OBITH YYTEHBI BO3MOKHOCTH HCIOJIB30BAHUS JIEKTPOHHBIX
(u@ppoBbIX) 00pazoBaTENbHBIX PECYPCOB, SBISIOMIUXCS Y4eOHO-METOIUYECKMMH Marepuanamu (MylIbTUMEIUHHBIE MPOrPAMMBbI, 3JIEKTPOHHbBIE
y4eOHUKH M 33JaYHUKH, IEKTPOHHbIE OMOIMOTEKH, BUPTYyalbHbIE JJTAOOPATOPHUM, UIPOBBIE MPOTrpaMMbl, KOJJIEKIMU LU(GPOBHIX 00pa30BaTEIbHBIX
PECYPCOB), UCMOIb3yEMbIMH ISl OOy4EHUSI U BOCHUTAHUS PA3JIMYHBIX PYII M0JIb30BATENEH, MPEICTABIEHHBIMH B 3JIEKTPOHHOM (LIM(POBOM) BUJE U
peann3yroummu auaakrudeckue sosmoxkHoctu KT, conepikanue KOTOPbIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 00pa30BaHMH.
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