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I[MOACHUTEJIBHAS 3AITMCKA

Pabouas nmporpamma yuebnoro npeamera «MaremaTuka» (mpeamerHas oonacts «MaremaTnka HHPOpPMAaTHKa) Ha YPOBHE
OCHOBHOT'0 0011ero 00pa30BaHUsl COCTAaBIICHA HA OCHOBE TPEOOBAaHUI K pe3ysbTaTaM OCBOCHHS HMPOTrPaMMBbl OCHOBHOTO
obmrero o6paszoBanus PenepaabHOr0 rocyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTa OCHOBHOTO 00IIEro 00pa3oBaHus
(mamee — ®I'OC 000), DenepanbHON 00pa30BATEIBHON MPOTPaMMBI OCHOBHOTO 001mero oopazoBanms (mainee — OOIL
000), DenepanbHOll paboueil mporpamMmel o yuyeOHOMY mpeamery «Martematukay (manee — OPII «MatemaTukay), a
TaKKe OPUEHTHPOBaHA Ha LIEJIEeBbIe MPHOPUTETHI, CPOPMYITUPOBaHHBIC B (eiepalbHOil paboueil mporpaMMe BOCITUTAHUS,
mpuka3za Munnpocsemenus Poccun ot 31.05.2021 1. Ne287 «OO6 yrBepxkaeHnn (enepaabHOTO TOCyAapCTBEHHOTO
00pa3oBaTeIbHOr0 CTaHJapTa OCHOBHOTO oOmIIero oOpa3zoBaHus» (B pelakuuH Mpuka3oB MuHnpocBemeHus PP ot
18.07.2022 No568, ot 08.11.2022 Ne955), mpukaza MunuctepcrtBa mpocBemernss P® ot 18.05.2023 Ne370 «O6
yTBEpXKACHUU (eaeparbHON 00pa30BaTeI-HON TPOrPaMMBl OCHOBHOTO OOIIETO 00pa30BaHUMY.

VYuebublil npeaMeT «MartemaTukay u3ydaercs ¢ 5 1o 9 kiacc, sIBASETCS HHTETPUPOBAHHBIM YUE€OHBIM IPEAMETOM U
¢ 7 1o 9 Kmacc coCTOUT U3 TpeX Y4eOHBIX KypcoB «Anrebpay, «['eoMeTpusi» u «BeposTHOCTh U cTaTHCTHKa». B cBs3u ¢
MEPEeXOAHBIM NIEPHOJIOM U OTCYTCTBUEM YYEOHHMKOB IO ydeOHOMY Kypcy «BeposTHOCTb M CTaTHCTUKA» NaHHBIM Kypc HE
n3y4yaercs, HO B 7 KJlacCeé HAa OCHOBaHHE COIEp)KaHUs HPOrpaMMbl y4eOHOro Kypca «BeposTHOCTb M CTATHCTHKA»
nobasneH 1 yac 3a cuer yactd, (OpPMHPYEMOH y4YacTHHKaAMH OOpa3oBaTENbHBIX OTHOIICHWH, B YYEOHBIH Kypc
«Anrebpa», TakuM 00pa3oM B 7-X Kjaccax Ha y4eOHbBIN npeaMeT «MaTeMaTukay OTBOAMTCS BCEro 6 4acoB B HEAECNIO, U3
HUX «Aunrebpa» - 4 yaca m «l'eomerpusi» - 2 waca. /i1 OCBOEHHWsS coJlep)KaHHUS TPOTPaMMBl y4eOHOTO Kypca
«BeposTHOCTh M CTaTHCTUKa» ydalmuMucs 8-9-x KkiiaccoB B yueOHbBIH IuiaH 8-9 KilaccoB B 4acTh, (hopMHpyeMoii
y4acTHUKaMH 00pa30BaTENbHBIX OTHOUICHUH, BHECEH yueOHBIH Kypc «OCHOBBI BEPOSITHOCTU U CTATUCTHKH» B 00BbeMe |
Jaca.

[IpuoputeTHBIMU TIEAMU 00YUYESHHSI MaTEMATHKE B 5—6 KiIaccax sIBISIOTCS:

e npojoKeHHe (OPMHUPOBAHHSI OCHOBHBIX MATEMAaTHUECKMX MOHSATHH (YMCIO, BENWYHMHA, TEOMETpHUecKas
¢urypa), oOecreunBalOIUX MPEEMCTBEHHOCTh W  IEPCIEKTUBHOCTh MaTEMaTHYECKOro 00pa3oBaHUs
00yJaronuXcs;

® pa3BUTHE HHTEIUICKTYaJbHBIX M TBOPUYECKMX CIOCOOHOCTEH OOyYaroUIuxcs, MO3HABATEIbHOM AaKTHBHOCTH,
HCCIIEI0BATENbCKUX YMEHUM, HHTEPECca K U3yUYCHUIO MAaTEMAaTHKH;

e mojBelcHUE OOYYAlOIIMXCS Ha JIOCTYITHOM JUIi HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3M MaTeMaTHKH H
OKpY’KaIoIero Mupa;

e  (opmupoBaHHE (PYHKIMOHAIBHOW MAaTEMAaTHYCCKONH TI'PAMOTHOCTH: YMEHHs PAclO3HABaTh MAaTEMaTHYSCKHE OOBEKThI B
PCAbHBIX XU3HCHHBIX CUTyalUAX, MPUMEHATHL OCBOCHHBIC YMCHUA Ui PCIICHUA MPAKTUKO-OPUECHTUPOBAHHBIX 3adady,
HUHTEPIIPETUPOBATH NNOJTYYECHHBIC PE3YJILTAThl U OIECHUBATh X HAa COOTBETCTBUC HpaKTI/I‘IeCKOf/'I CUTyaluu.

OCHOBHBIE JIMHUW COJNIEP’KaHUS TMpeaMeTa MaTeMaTUKd B 5—6 KiaccaX — apu(MeTHUecKass W TeoMeTphdecKas,
KOTOpBIC Pa3BUBAIOTCS MMapaJUIENbHO, KAXKAAst B COOTBETCTBUU C COOCTBEHHOM JIOTHKOM, OHAKO, HE HE3aBUCHUMO OJIHA OT
JpyToii, a B TECHOM KOHTaKT€ M B3aMMOAEWCTBUU. Takke B Kypce MaTeMaTHKU MPOUCXOTUT 3HAKOMCTBO C BJIE€MEHTaMHU
anredpsl U ONMCATEILHONW CTAaTUCTUKY.

Nzyuenne apudmerndyeckoro Marepuaiga HAYMHAETCS CO CHCTEMATH3aIlMM W PA3BUTUS 3HAHWU O HATypaIbHBIX
Yrciax, MOJMyYeHHBIX Ha YpOBHE HadaibHOro obmiero oOpasoBaHus. [Ipu 3TOM coBepIIEHCTBOBaHWE BHIYMCIMTEIBHOM
TEXHUKH M (OPMUPOBAHHE HOBBIX TEOPETHUECKMX 3HAHUHM COYETAETCS C Pa3BUTHEM BBIYMCIHMTEIBLHOW KYIBTYPHI, B
YaCTHOCTH C O0yUYEHHEM MPOCTEHIIINM MpUEMaM MPUKUIKH U OIIEHKH Pe3yJIbTaTOB BRIYUCICHUH. M3yueHrne HaTypalbHBIX
YHCeI MPOI0IDKAeTCs B 6 KIIacCe 3HAKOMCTBOM C HAYaJIbHBIMU TOHSATHSIMH TEOPUH JIETTUMOCTH.

Hauano u3ydyenusi 0OBIKHOBEHHBIX W JICCATUYHBIX JPOOEl OTHECEHO K 5 Kiaccy. JTo MepBbId 3Talm B OCBOSHHU
npobeii, Korma MPOUCXOAWT 3HAKOMCTBO C OCHOBHBIMH HICSIMH, TOHSATHSAMH TeMbl. llpm 3TOoM paccMmoTpeHne
OOBIKHOBEHHBIX ApOOEH B MOJHOM 00BEME MpEALIECTBYET N3YUEHHIO AECATHYHBIX APOOEH, YTO 1enecoo0pasHo ¢ TOUKU
3peHHs JJOTHKH W3JIOKECHUSI YMCIOBOW JIMHUM, KOTJa MpaBuiia JIEHCTBUN C JECATHYHBIMH JPOOSMH MOXKHO 00OCHOBATh
YK€ M3BECTHBIMH QJITOPUTMAaMHU BBIITOJIHEHUS NEHCTBHI C OOBIKHOBEHHBIMH JpOOSMH. 3HAKOMCTBO C JECATHYHBIMU
IpoOsSMH PACHIMPUT BO3MOKHOCTH AJISl MMOHUMAaHMS OOYYaIOLIMMUCS MPUKIAIHOTO NPUMEHEHHsS HOBOW 3alucH MpH
W3Y4YE€HUU JAPYTUX NPEAMETOB M MpPH NMPaKTUYECKOM HCHONb30BaHMU. K 6 Kimaccy OTHECEH BTOpPOM 3Tanm B M3y4EHHUU
npobeii, Tae MPOUCXOAUT COBEPIICHCTBOBAHWE HABBIKOB CpPaBHEHHA M MpeoOpa3zoBaHus ApoOel, OCBOEHHWE HOBBIX
BBIYHCIUTEIBHBIX AITOPUTMOB, OTTAUNBAHUE TEXHUKU BBIUMCIICHNH, B TOM YHCJIE€ 3HAYEHUI BBIPAXKEHUH, COIEPKAIINX 1
OOBIKHOBEHHBIE, U JECATUYHBIC IPpOOU, YCTAHOBJIEHHUE CBSI3EH MEXIY HUMH, pACCMOTPEHHE MPUEMOB PELICHHUS 3a7a4d Ha
npobu. B Havarne 6 kiracca MpOUCXOIUT 3HAKOMCTBO C TIOHSTHEM IPOTICHTA.

OCOOEHHOCTBIO W3YYEHHUS TOJOKUTENBHBIX W OTPHUIATEIBHBIX YHCEN SABISETCS TO, YTO OHH TaKXe MOTYT
paccMmaTpuBaTbhCsl B HECKOJIBKO 3TamoB. B 6 kmacce B Hauane usyueHusl Tembl «llosoXUTEnbHBIE U OTPULATENBHBIC
ymcnay BeAenseTcss moarema «llempie dmcma», B paMKax KOTOPOW 3HAKOMCTBO C OTPHUIATENFHBIMHA YHCIAMHU |
NEHCTBUSMH C TIOJOKHUTEIHHBIMU ¥ OTPUIATETIHFHBIMU YHCIIAMH TPOMCXOIUT HA OCHOBE COJIEPKATENFHOTO OAX0Aa. JTO
MO3BOJISIET HA JOCTYIHOM YPOBHE TO3HAKOMHUTH O0YYarOIIUXCsl MPAKTUUYECKU CO BCEMU OCHOBHBIMHU MOHATHSIMU TEMBI, B
TOM YHCJIE M C MPaBUIaMHU 3HAKOB IPH BBHIMOJHEHUU apu(METHYECKUX NeiicTBuil. 3yueHne palnoHANbHBIX YuceN Ha
ATOM HE 3aKOHYHTCS, a OYIET MPOAOHKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu oOyueHUM pemIeHUI0 TEKCTOBBIX 3a7a4 B 5—6 KJlaccaX HCIONB3YIOTCS apU(pMETHUSCKUE MPUEMBI PEIICHUS.
[Ipu oTpaboTKe BBIYUCINTENBHBIX HABBIKOB B 5—6 Kjlaccax pacCMaTpPHBAIOTCS TEKCTOBBIE 33/Ja4yd CIEIYIOIINX BHJIOB:



3aJaud Ha JIBIDKCHUE, Ha YacTH, HA TIOKYNKH, Ha paboTy W NPOHM3BOAMTENHLHOCTh, HA TMPOIEHTHI, HA OTHONICHUS U
nporniopuuu. OOydJaromyiecss 3HAKOMATCS ¢ TMPUEMaMH pEIICHUs 3a/1a4 1MepedOpoM BO3MOXKHBIX BAapHAHTOB, ydaTcs
pabotath ¢ uaH(popManmel, mpeacTaBIeHHON B popMe TabIHI WK AUATrPaMM.

B mporpamme ydeOHOoro Kkypca «MaremaTHkay TpPEeIyCMOTpeHO (OPMHUPOBAHWE  IMPOTEAEBTHUECKHUX
anredpandecKkux MpeacTaBIeHni. bykBa Kak CHMBOJI HEKOTOPOTO YHCIIa B 3aBUCUMOCTH OT MaTEMaTHYECKOTO KOHTEKCTa
BBOJIUTCSI MOCTENICHHO. ByKBEHHas: CHMBOJIMKA MIMPOKO MCIOJIB3YETCSI MPEKAE BCETO JUISl 3alMCH OOIINX YTBEPKACHUH U
npeIoKeHu i, GopMyJ, B YACTHOCTH JJISl BBIYUCIICHHS T€OMETPUIECKUX BETUYHH, B KAYECTBE «3aMECTUTEIIS YUCIIA.

B mporpamme ydueOHOTO Kypca «MateMaTHKay IMpecTaBIeHa HarJsIIHAs T€OMETPHs, HallpaBlieHHas Ha Pa3BUTHE
00pa3HOro MEIIIICHHS, TPOCTPAHCTBEHHOTO BOOOpakeHNs, M300pa3UTENIbHBIX YMEHUNH. JTO Ba)KHBIM 3Tall B H3yYCHHUH
TE€OMETPHH, KOTOPBIM OCYIIECTBIISIETCS Ha HAIJIAHO-MPAKTUYECKOM YPOBHE, OMHUpAaeTcs Ha HarisaaHo-00paszHoe
MbIIUIeHHe oOydJaromuxca. boipimas pois OTBOAWTCA TPAKTUYECKOH IESTeThHOCTH, OIBITY, OJKCIEpUMEHTY,
MozenrpoBaHuo. O0yJaromuyecs: 3HaKOMSTCA C TEOMETPHIECKUMHU (PUTypaMH Ha TUIOCKOCTH M B TPOCTPAHCTBE, C HX
MPOCTEHIINMHI KOHQUTYpallMAMH, y4aTcsi n300paxkaTh WX Ha HEIMHOBAHHOW M KJIETYaTOW Oymare, paccMaTpHBaIOT UX
npocTteiiune cBoiicTBa. B mpouecce u3ydeHus: HarlsAHON T€OMETPUU 3HAHUS, MOJTYUYCHHBIE O0Y4alOLUIMMHUCS HA YPOBHE
HavYaJIsHOTO 00IIeT0 00pa3oBaHMs, CUCTEMATH3UPYIOTCS M PACIIIUPSIFOTCSL.

CormacHo yueOHOMY IIaHy B 5—6 Kjaccax HM3Yy4aeTcsl WHTETPUPOBAaHHBIA mpenmer «MaTeMaTHKa», KOTOPBIH
BKITIIOYAeT apu(METHYECKUH MaTepuall M HAINISAHYI0 T€OMETPHIO, a TaKkKe MPOIEeAEBTHUECKUE CBEIEHHUS M3 anreOpsl,
AJIEMEHTHI JIOTHKHN M Havaja OMHCATEIbHON CTaATUCTHKH.

Ha usydenme yueOHOro kypca «Maremaruka» orpoaurcst 340 yacos: B 5 kiacce — 170 yacos (5 yacoB B
Heen10), B 6 kiacce — 170 yacoB (5 4acoB B HeJle10).

AnreOpa sBIseTCS OINHUM M3 OMOPHBIX KYpCOB OCHOBHOTO OOIIEro oOpa3zoBaHMs: OHa OOecriednBaeT M3ydeHHE
IPYTUX JUCHWIUIMH, KaK €CTeCTBEHHO-HAYYHOTO, TaK W TYMAaHHTApHOTO IHUKJIOB, €€ OCBOCHHE HEOOXOAWMO s
MPOJOJDKEHUST 00pa3oBaHMs W B IOBCEJHEBHOW >KM3HHW. Pa3Burue y oOyuaromuxcs HAyYHBIX MPEICTaBICHUN O
MPOUCXOXKIICHUU U CYITHOCTH ayireOpanuecKux aOCTpaKIMid, CIIOCO0E OTPaKCHUS MAaTeMaTHYCCKON HAyKOW SBICHHUH W
MPOIIECCOB B TPHPOJIE M OOIIECTBE, POIM MAaTEMAaTHYECKOTO MOAEITUPOBAHUS B HAYYHOM IO3HAHWH W B IPAKTHKE
CHoco0CTBYeT (POPMHUPOBAHHMIO HAYYHOT'O MHPOBO33PEHHUS W KAuYSCTB MBIIUICHUS, HEOOXOAUMBIX Ui aJanTalud B
COBpEMEHHOM ITU(poBOM oOmIecTBe. M3ydeHue aireOpsl oOecreurMBaeT pa3BUTHE YMEHHUs HaOJ0AaTh, CPaBHUBATH,
HaXOIWTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIIICHHS, CTIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
NEeHCTBUS M BBIBOJIBI, (POpPMYIHpOBaTh yTBepkaeHus. OcBoeHHe Kypca anreOpbl oOecrednBaeT pa3BUTHE JIOTHYECKOTO
MBIIIJICHUA 06yqa}01111/1xc;1: OHM HCHOJB3YHOT ACAYKTUBHBIC W HWHAYKTUBHBIC PACCYXKICHUS, O606IHCHI/IC u
KOHKpeTH3alup, abcrparupoBanne W aHaiorur. OOydeHue anreOpe mTpearnonaraeT 3HAYUTEIbHBIH O0O0BEM
CaMOCTOSITEIbHON JIEATENBPHOCTH OOYYaIONUXCs, TI0ATOMY CaMOCTOSITENTbHOE peIleHHe 3ajiad SBISAeTCS pealu3auei
ACATCIIBHOCTHOI'O ITPpUHIIUIIA O6yT-IeHI/I$I.

B crpykType mporpamMmMbl yaeOHOTO Kypca «Airedpa» aisi OCHOBHOTO oOmiero o0pa30BaHHMS OCHOBHOE MECTO
3aHUMAIOT COJIEPXKATEIFHO-METOANYECKe JHHUU: «Yucaa W BBIUUCICHUN», «ANTeOpanyecKUue BBIPAKEHU,
«YpaBHeHHs U HepaBeHCTBay, «DyHkium». Kaxkngas m3 3Tux copepkareIbHO-METOJUYECKAX JIMHAN pa3BUBAeTCS Ha
MPOTSDKEHUU TPEX JIeT U3YUCHHUsSI Kypca, B3aUMOJICHUCTBYS C JPYTUMH €ro JIMHUSAMH. B Xoze u3ydeHus: yaeOHOro Kypca
00yJaroMMCcst TPUXOAUTCS JOTHIECKH PACCYKIATh, UCIIONIB30BaTh TEOPETHUKO-MHOKECTBEHHBIHN S3bIK. B CBSI3UM C 3TUM B
mporpaMmy y4eOHOTO Kypca «Anrebpay BKIIOYEHBI HEKOTOPHIE OCHOBHI JIOTHKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX
pazzienax MaTeMaTH4ecKoro o0pa3oBaHMs W CIIOCOOCTBYIOIIME OBJIAIEHHIO OOYYArOIIUMHCS OCHOB YHHBEPCAIBHOTO
MaTeMaTH4YecKoro si3bika. CoJepKaTeIbHOW U CTPYKTYPHOW OCOOCHHOCTBIO YueOHOTO Kypca «AnreOpay SIBIsSETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

CoaepmaHHe JuHuKn «Yuciia M BBIYHMCIICHHUS» CIIYyXKUT OCHOBOM JJIsL I[aHBHeﬁmeFO N3y4YCHUA MATCMATHKU,
CIOCOOCTBYET PAa3BUTHIO y OOYYaIONIMXCSl JIOTHYECKOTO MBIIUICHHS, (HOPMHUPOBAHUIO YMEHHS I10JIb30BAThCS
QITOPUTMAaMH, a TaKKe MPHOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX Ul IMOBCEIHEBHOM XM3HH. Pa3Butne
MOHATHSI O 4YHCJe Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs CBA3aHO C PAlMOHAJIBHBIMA WM HPpandOHaIbHBIMU
guciamMu, (HOPpMUPOBAHMEM TMIPEACTABICHUNA O ICWCTBUTEIHLHOM 4YHCJE. 3aBEPIICHWE OCBOCHUS YHCIIOBOW JIMHUH
OTHECEHO K CpeiHeMY 0011eMy 00pa30BaHUIo.

ConepkaHre JBYX anreOpauvecKux JUHHHA — «ANTeOpanyecKue BHIPAKCHUS» U «YPaBHEHHUS W HEPABEHCTBA»
croco0cTByeT (OPMUPOBAHHIO Y OOYYAIONIMXCS MaTeMaTHYeCKOTro armapaTa, HeoOXOJWMOTo JUIs pPelIeHUs 3ajaad
MaTeMaTHKH, CMEXHBIX MPEIMETOB W MPaKTHKO-OPHEHTHPOBAaHHBIX 3a7ad. Ha ypoBHe 0CHOBHOTO 001ero oOpa3oBaHus
y4eOHBII MaTepHai IPYNIUPYETCs] BOKPYT pallMOHATBHBIX BhIpOKEHUI. AnreOpa IeMOHCTPUPYET 3HAUEHUE MaTeMaTHKU
KaK A3bIKa JJIsI MOCTPOCHUA MAaTEMATUYCCKUX MO)IeJ'IefI, OImMcaHusd IMMPOUECCOB U SIBIICHUM PCAJIBLHOTO MHpa. B 3agaun
06yquH51 anrere BXOIAT TaKXKE HaJ'IBHefIIHee Pa3BUTUC aJITOPUTMHUYCCKOTO MBIIIJICHUS, HCO6XO)II/IMOI'O, B 9aCTHOCTH,
JUIE OCBOEHHMSA Kypca HWH(POPMATHUKH, M OBJIAJCHWE HaBBIKAMH JACAYKTHBHBIX paccyxkaeHuil. I[IpeoOpasoBanue
CHUMBOJIBHBIX (hOpM CIIOCOOCTBYET Pa3BUTUIO BOOOPAKEHHMS, CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUYECTBY.

Coneprkanre GHyHKIIMOHAIBHO-TPAQUISCKON JIMHUN HAIIEJICHO Ha MOTy4YeHHEe 00yJaroMMHCS 3HaHUH 0 (QYHKIHIX
KaK BaXHEWIIeH MaTeMaTHYeCKOH MOJeNH IJis OMMCAHUSI M HMCCIEIOBAaHMs Pa3sHOOOPa3HBIX MPOLIECCOB M SBICHHUN B
npupoge W obmectBe. M3ydeHne MaTepuaia CHOCOOCTBYET pPa3BUTHIO Yy OOYYAarOIIMXCS YMEHHS HCIIOJIB30BaTh
pa3InYHbIC BHIPA3UTENLHBIE CPECTBA S3bIKA MATEMATHKH — CIIOBECHBIC, CHMBOJIHYECKHE, IpaduecKie, BHOCHT BKIIAJ B
(hopMHpOBaHUE MPEACTABICHUN O POJIM MaTEMATHKH B Pa3BUTHH LWBIIIH3AINH U KyJIbTYPHL.



CorracHo yaeOHOMY IUTaHy B 7—9 Kiraccax M3y4daeTcsl y9eOHBIN Kypc «Anredpay, KOTOPBIA BKIIOYACT CIICIYIONTHE
OCHOBHBIE Dpa3zzeibl cojepxaHums: «Yucma W BBIYHCICHUS», «AnreOpandeckue BBIPAKECHHA», «YpaBHEHHUS W
HEPaBEHCTBay», « DyHKITUNY.

Ha uzyuenue yuyedHoro kypca «Anreopa» orpoautcs 340 yacoB: B 7 kiracce — 136 yaca (4 yaca B neaemo, ((3
yaca «Aaredoposi» u 1 yac «BeposiTHOCTH H CTATHCTHKHN»)), B 8 Ki1acce — 102 yaca (3 yaca B Hemen10), B 9 Kiacce —
102 yaca (3 yaca B HeJeJ110).

l'eomerpuss kak OJMH W3 OCHOBHBIX pa3/leioB INKOJBHOW MaTeMaTUKH, WMEIOIIUI CBOEH LeNblo 00ecHeyuTh
M3y4eHHE CBOWCTB M pa3MepoB (GUTYp, X OTHOIICHWA W B3aWUMHOE pAaCIOJOKEHHE, OMHPAaeTCs Ha JIOTHYECKYIO,
JOKa3aTeNbHYI0 JUHAI0. LIeHHOCTh M3ydeHus TeOMeTpHH Ha ypOBHE OCHOBHOTO OOIIET0 OOpa30BaHHWsS 3aKIIOYAETCS B
TOM, YTO OOYYAIOMIMHCS YYHWTCS MPOBOIUTH JOKa3aTeJbHBIC DPACCYXKICHHS, CTPOUTH JIOTHUECKHE YMO3aKIIOYEHUS,
JOKa3bIBATh NCTUHHBIE YTBEPXKICHHSI H CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TIPOBOJIUTE PACCYKICHHUS «OT IPOTUBHOTOY,
OTIIMYATh CBOWCTBA OT MPU3HAKOB, (OPMYITUPOBATH OOPATHBIE YTBEPKIACHUS.

Bropoii 1enpi0 W3yueHHS TE€OMETPUHM SIBISIETCS HCIONb30BaHME €€ KaKk MHCTPYMEHTa NpH PEHICHHH Kak
MaTeMaTHYECKHX, TaK M MPAaKTUYECKUX 3ajad, BCTPEUYAIOLINXCS B peanbHOM ku3HU. OOyqalomuiicss JOMHKEH HaydYUThCs
OTIPEIETTUTh TEOMETPUYIECKYI0 (PUTYpy, OmHMcaTh CIOBAMH NAaHHBIA YepTEX WM PUCYHOK, HANTH IUIOMAAb 3€MEIbHOTO
y4acTKa, paccyuTaTh HEOOXOOUMYIO [UIMHY ONTOBOJOKOHHOTO Kalenss uiaM TpeOyeMmble pa3Mephl Tapaxa s
aBTOMOOMJISI. JTOMY COOTBETCTBYET BTOpasi, BBIYMCIHMTENbHAS JHHUS B M3y4eHuUH reomerpuu. [lpu pemenun 3amau
MPAKTHYECKOTO XapakTepa OOyJaIONIHICS YIUTCS CTPOUTh MAaTEMaTHYECKAE MOJIEIH PEaNbHBIX KU3HEHHBIX CHUTYaIlWH,
MIPOBOJIUTH BHIYUCIICHUS M OIICHUBATDH aJ€KBATHOCTH MMOJYIEHHOTO PE3yIbTaTa.

Kpaiine BaxHO MOTYEPKUBATE CBSI3U T€OMETPUH C APYTHUMHU y4eOHBIMU MPEIMETaMU, MOTUBUPOBATH UCTIONB30BATh
OTIpE/IETICHHSI TEOMETPHUYECKUX (DUTYp W TOHITHH, AEMOHCTPHUPOBATH NMPUMEHEHHE TMONYyYEHHBIX YMEHHH B (pH3uKe U
TeXHHWKe. DTH CBs3W Hambonee SpKo BUAHBI B TeMax «Bekropwr», «TpuroHoMmerpmueckne COOTHOIIECHUS», «MeToj
koopauHat» U «Teopema [Tugaropay.

VYuebnsli kKype «I'eomMeTprs» BKIIOUAET CIIEAYIONINE OCHOBHBIC pa3lienbl coaepxanus: «['eomerprueckue Qurypsl
U UX CBOiCTBa», «/3MepeHHe TeOMEeTpUYECKHX BEIHYUH», «JleKapTOBBI KOOPAWHATHI Ha IUIOCKOCTHY», «BeKTOphI»,
«/IBmxenus miockoctny, «IIpeodpa3zoBanust mogo0Us».

Ha n3ydenue yuye6Horo xkypca «I'eomerpusi» orBoautcs 204 yaca: B 7 ki1acce — 68 yacoB (2 yaca B He/eJ110),
B 8 Ki1acce — 68 yacoB (2 yaca B Heles110), B 9 ki1acce — 68 yacoB (2 yaca B Heje10).

COJAEPXXAHUME ObYYEHUA

5 KIIACC

HarypanbHble 4ncia U HyJIb

Harypanbnoe uncno. Psa Hatypansabix uncen. Yucno 0. M300pakeHne HaTypaIbHBIX YHCEN TOYKAMH Ha KOOPIMHATHON
(4ncnoBoif) mpAMOil.

[To3umonHas cucrema cunciaenus. PuMckas Hymeparys Kak IpruMep HEMO3UIIMOHHOM cucTeMbl cuuciaeHus. Jecsatuunas
CHUCTEMA CUHCIICHHUS.

CpaBHeHHE HATypaJbHBIX 4YHCEN, CpPaBHEHHWE HATypalbHBIX uucend ¢ HyléM. CrocoObl cpaBHeHus. OKpyriieHHe
HaTypaJIbHbIX YHCE.

CrnoxeHue HaTypalbHBIX UYHCEJ, CBOMCTBO HYJS NpPHU CIIOKEHHH. BblunTanue Kak AedcTBHE, 0OpaTHOE CIIOKEHHIO.
YMHOKEHHE HaTypalbHBIX 4YMCEll, CBOWCTBA HYJIS M €AMHUIBI NIpM YMHOXeHHH. [leneHue Kak JeiicTBHe, oOpaTHOE
YMHOXKEHHUIO. KOMITOHEHTBI JeicTBUI, CBs3b MeXay HHMHU. [IpoBepka pesynbTara apu(QMETHUECKOTO JICHCTBUSI.
[lepemecTuTenbHOE W COYETATENBHOE CBOWCTBA (3aKOHBI) CIIOKEHHS M YMHOXKEHHS, PacHpeAeiIUTENIbHOE CBOMCTBO
(3aKOH) YMHOXKEHUSI.

Hcnonb3oBanue OyKB st 0003HaAYSHHST HEM3BECTHOTO KOMIIOHEHTA M 3aITUCH CBOWCTB apu(METHUECKHX JICHCTBUI.
JenuTtenu u KpaTHble 4ncia, paziokeHne Ha MHOuTenu. [IpocTeie u coctaBHble uncna. [Ipu3naku nenmmocta Ha 2, 5,
10, 3, 9. JleneHue ¢ OCTaTKOM.

CreneHs ¢ HaTypaJbHBIM MTOKa3aTeNeM. 3aIich YUCIIa B BIIE CYMMBI Pa3psIHbIX CllaraeMbIX.

UucnoBoe BbIpOKECHHE. BbluucieHME 3HAYEHUM YMCIIOBBIX BBIPAXKEHUM, TMOPSAOK BBINOJHEHUS JEHCTBUM.
Hcnonb30BaHue MpH BHIYMCIEHUSIX EPEMECTUTEIBHOTO M COUETATEIBHOTO CBOMCTB (3aKOHOB) CIIOKEHHS U YMHOXKEHHS,
pacnpeneTuTeNEHOrO CBOMCTBA YMHOKEHHS.

JApoou

[pencraBienue o apodu Kak criocoOe 3amucu yacTy BeandrHbl. OOBIKHOBEHHBIE IpoOu. [IpaBuiIbHBIC 1 HETIPaBUIIbHbIC
npobu. CmemanHas ApoOb, MPEACTaBICHHE CMEIIAHHOW IpoOH B BUIE HENPaBUIBHON APOOH M BBIIACICHHUE LSO YacTu
qrcia M3 HempaBWIbHON npodu. M3o0paxkenue npobeil ToukamMu Ha YMCIOBOM mpsiMoii. OCHOBHOE CBOWCTBO JPOOH.
Coxkparmenue npobeii. [IpuBenenne npodu k HOBOMY 3HaMeHartemo. CpaBHEHHE IpoOeii.

CrnoxxeHue W BbIUMTaHUE ApoOei. YMHOKeHHEe U JelieHue apoOell, B3auMHO oOpaTHble ApoOHu. HaxoxkineHwe uactu
LIEJIOTO U LIEJOT0 MO €ro 4acTH.

Jecsatuanas 3amuck apobeit. [IpencraBienune aecaTmaHOi Apobw B BUAE OOBIKHOBECHHOW. M300paskeHHE MECATUYHBIX
npoOeil ToukaMu Ha YUCTIOBOM npsiMoid. CpaBHEHHE IECATUYHBIX APOOCH.

Apudmernueckre AEHCTBHUA C NECATUIHBIMU Apo0siMH. OKpyTIIeHHE ASCATHYHBIX APOOEH.

Peimenne TeKCTOBBIX 32124



Pemenne TekCcTOBBIX 3a/au apudMeTHyeckuM criocobom. Pemenue nornyeckux 3amad. Permrenue 3amay nepebopoM Beex
BO3MOXHBIX BapuaHTOB. crionp30BaHue IpU PELICHUH 3a1a4 TaOJIUI] U CXEM.

Pemenne 3anmau, comep)kaliuX 3aBHCHMOCTH, CBSA3BIBAIOLINE BEJIWYHMHBI: CKOPOCTb, BpEMs, PpAcCTOSHHUE, IIEHA,
KOJINYECTBO, CTOMMOCTb. EAMHUIIBI U3MEpEHUs: MacChl, 00bEMa, 1IEHBl, PaCCTOSIHUSA, BPEMEHH, CKOpocTH. CBA3b MEXIY
eIMHUIIAMHU U3MEPEHUS KaXKIO0H BETMYUHBI.

Pemrenue ocHOBHBIX 3a/1a4 Ha JpoOu.

[IpencraBienne qaHHBIX B BUAE TaONHII, CTOJIOYATHIX TUATPAMM.

HarasaHas reoMeTpus

Harnsnuele npeacraBieHus o Gurypax Ha IJIOCKOCTU: TOYKa, MpsiMasi, OTPE30K, JIyd, YIoJl, JIOMaHasi, MHOTOYTOJIbHUK,
OKPYXKHOCTb, KpyT. Yroi. [IpsAMoi, OCTpBIi, TylIOl U pa3sBEPHYTHII YIJIBL.

JlnuHa oTpes3ka, METpHUYECKUE eANHULBI [UINHBI. [IJInHa J0MaHO, HepuMeTp MHOIOYTrOJIbHUKA. V3MepeHue u mocTpoeHue
YIJIOB C ITIOMOILBIO TPAHCIIOPTHPA.

Harnsinaele mpencrtaBneHusi o ¢Gurypax Ha IJIOCKOCTH: MHOTOYTOJBHHK, TMPSIMOYTOJBHHK, KBaJApar, TPEYrOJbHHK, O
paBeHcTBe (uryp.

Nzobpaxenne Guryp, B ToM drciie Ha KieT4aroil Oymare. [loctpoenne koH(UTYpannii U3 9acTeit MpsiMOr, OKPYKHOCTH
Ha HEJIMHOBAaHHOM M KJleTyaToi Oymare. Vcrionb30BaHHe CBOHCTB CTOPOH M YTJIOB MPSAMOYTOJIbHUKA, KBaApaTa.

[Inomanp NpPSAMOYroJbHUKA M MHOTOYTOJBHUKOB, COCTABJICHHBIX W3 MPSMOYIOJbHUKOB, B TOM 4HCIE QHTYD,
n300paXKEHHBIX Ha KieT4aTol Oymare. EqMHUIBI ©13MEPEHNUS IIIOLIA 1.

Harnsinaele mpencraBiaeHusl 0 MPOCTPAHCTBEHHBIX (PUTypax: MpsSMOYTOJbHBIN Mapaiienenuies, Ky0, MHOTOTPaHHHUKH.
Uzo0paxkeHne NpOCTEHIIMX MHOTOTpaHHUKOB. Pa3Béprkm kyba u mapamtenenunena. Co3ganue Mojesein
MHOT'OI'PaHHUKOB (M3 OyMaru, IpOBOJIOKH, IUIACTWIMHA U APYTHX MAaTEPUAIIOB).

O0BEM IPAMOYTOIBFHOTO TIapasieNnenumena, Kyoa. EnquHume! n3mepeHus o0béma.

6 KJIACC

HarypanbHble yncia

Apudmernueckue NeHCTBHUS ¢ MHOTO3HAYHBIMH HATYPaJbHBIMH YUCIAMHU. UWCIOBBIE BBIPAXKEHUS, MOPAIOK JIEHCTBHH,
WCTIONBb30BaHue CKOOOK. Vcronb30Banre IpH BEIYMCICHHUAX MIEPEMECTHTEILHOTO i COUETATENEHOTO CBOUCTB CIIOKEHUS H
YMHOKEHHUS, PacIpeIeIUTeILHOTO CBOMCTBA YMHOXKEHUSI. OKPYTJICHHE HATYPATbHBIX YUCEI.

Jemutenn W KpaTHplE Y¥iciia, HAMOONBIIMKA OOIIWI NeTUTeNh W HaMMEHbIIee o0lnee KpaTHoe. J[eTMMOoCTh CyMMBI U
npousBeaeHus. Jlenenue ¢ 0CTaTKoM.

Apoou

OObIkHOBeHHasT IpoOb, OCHOBHOE CBOWCTBO NpOOH, cOKpamieHue npodert. CpaBHEHHE M YIIOpAJOYMBaHHE ApoOei.
Pemenne 3amad Ha HaXOXIEHWE YACTH OT LIEJOrO M IEJOro MO ero dacTu. J[poOHOe 4mcio Kak pe3ynbTar JeleHUs.
[IpencraBieHue AECATUYHON IPOOM B BHJE OOBIKHOBEHHOW APOOM M BO3MOYKHOCTH NPEJCTABICHUS OOBIKHOBESHHOMN
npobu B BUjE AecATHYHOH. JlecsTuaHble TpoOM W MeTpudeckas cuctema Mep. ApudMeTHdecKknue TeHCTBHUS U YUCIOBEIE
BEIPYKEHHSI ¢ OOBIKHOBEHHBIMH U JIECATUYHBIME JPOOSIMH.

OtHorienue. JleneHue B JaHHOM OTHOIICHUU. Macita0, nporopiius. [IpuMeHeHre IpONOPIHA TPH PEIICHUH 33]1a4.
ITonsiTue mpoueHTa. BplunciieHWE MPOLEHTAa OT BEJIMYMHBI M BEJIWYMHBI MO €€ MPOLEHTY. BbhIpakeHuEe NpOUEHTOB
NECATHYHBIMU Apo0sMU. Pemenne 3a1a4 Ha IpOIIeHTHI. BeIpakeHre OTHOIICHUS BEIMYHH B TTPOIEHTAX.
IMosoxkuTENBHBIE U OTPUIIATEIbHBIE YHCJIA

ITonoxurenbHble W OoTpULATENbHbIE uncia. Llensle uucna. Moaynp 4ducna, reoMeTpudecKas MHTEpIpPETalus MOIYJIs
gucna. M3o0paxeHne yncen Ha KOOPAMHATHOW MpsiMoi. UncnoBble mpoMexyTku. CpaBHEHHE 4Kcel. ApUPMETUIECKUE
JEUCTBUSA C MOJIOXKUTEIbHBIMU U OTPULIATEIILHBIMY YHCIaMHU.

[IpsimoyronpHas cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoOopAWHATHI TOYKM Ha TIJIOCKOCTH, alcIycca W OpJuHATa.
[Toctpoenue Tovek u hUryp Ha KOOPAMHATHON TUIOCKOCTH.

BykBeHHbIEe BbIpakeHUs

[MpuMenenne OyKB JIsi 3alTUCH MaTEeMaTHYECKUX BBIPOKEHWH M INpeiokeHuid. CBoWcTBa apupMeTHIECKUX JIeHCTBUH.
BykBeHHBbIE BBIpaKE€HHUA M YHUCJIOBBIE MOJCTAHOBKU. BYKBEHHBIE PaBEHCTBA, HAXOXJEHHWE HEU3BECTHOTO KOMITOHEHTA.
dopmybl, GOpMyIIBI IEpUMETPA U IIIOMIAIN TPSIMOYTOJIbHIKA, KBaIpaTa, 00bEMa napasuienenureaa u Kyoa.

Pemenne TekcToBBIX 32024

Penrenue TekcTOBBIX 3a/1a4 apUPMETHUECKUM CIIOCOO0M. Perienne normyeckux 3ajaad. Pemenne 3amad mepebopom Beex
BO3MOYHBIX BapUaHTOB.

Pemenue 3amau, comep:KallMX 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEIUYHUHBI: CKOPOCTb, BpEMs, pACCTOSHUE, IIEHa,
KOJIMYECTBO, CTOMMOCTH, MPOM3BOAUTEIBHOCTh, BpeMs, 00bEM paboThl. EAWHWIBI M3MEpEeHWs: MacChl, CTOMMOCTH,
paccTosiHus, BpeMeHH, CKOpOoCcTH. CBA3h MEXKAY €AUMHUIIAME U3MEPEHHS KaK0W BETMYUHBI.

Pemenue 3amau, CBA3aHHBIX C OTHOILICHUEM, MPONOPLIHUOHATBHOCTHIO BEIUYHH, IIPOLIEHTAMU; PEIICHUE OCHOBHBIX 3a]a4
Ha JApoOH U MPOLCHTHI.

OreHKka U IPUKHJIKA, OKpyTIIeHHe pe3ynbraTa. CocTaBieHre OyKBEHHBIX BBIPAXKECHUH MO YCIOBUIO 3a/Ia4H.
[IpencraBneHre MaHHBIX ¢ TMOMOIIBIO TaOMUI] U AuarpamMM. CTonOuaThle AUArpaMMbL. YTEHHE W MOCTpoeHue. YreHue
KPYTOBBIX IHarpaMM.

Harnsanas reomerpust



Harnsoasle npenctaBneHus o gpurypax Ha IJIOCKOCTH: TOYKA, MpsAMas, OTPE30K, JIyd, yrojl, JIoOMaHas, MHOTOYTOJbHUK,
YETBIPEXYTOJbHUK, TPEYTOJbHUK, OKPYKHOCTb, KPYT.

B3auMHoe pacmonokeHue ABYX TMPSMBIX Ha IUIOCKOCTH, NapajUIeNbHBIC MpsIMble, NEPHCHAUKYISPHBIC MpPSMBIC.
M3MepeHne paccTOIHUI: MEXKTy ABYMSI TOUKaMH, OT TOUKH JI0 MPSIMOM, ITTMHA MaplIpyTa Ha KBaIpaTHON CETKeE.
N3mepenne u NOoCTPOCHHUE YIIIOB ¢ IOMOUIBIO TPAHCHOPTUPA. BUABI TPEYrOJbHUKOB: OCTPOYTOJIbHBIM, PSIMOYTOJIbHBIH,
TYNOYTOJIbHBIM,  PaBHOOCHPCHHBIN,  PAaBHOCTOPOHHUN.  YUeTBIPEXYrOJbHUK,  NPUMEPBl  YETHIPEXYTOJILHUKOB.
[IpsMoyronbHUK, KBaJApaT: UCIIOIH30BAHUE CBOWCTB CTOPOH, YIJIOB, AHMaroHajei. M300paxeHne reoMeTpUIecKux Quryp
Ha HEJIMHOBaHHOU Oymare ¢ MCTIOJIh30BaHUEM LIUPKYJI, THHEHKH, YTOJIbHIKA, TpaHcmopTupa. [locTpoenus Ha kieT4aToit
Oymare.

[lepumerp mMHOroOyroyibHuka. [loHsTHEe TOMAanUM QUTYpBI, SAHHUILI U3MEpeHUs Tuiomamu. [IpubimxkéHHoe n3MepeHne
Iomany GUryp, B TOM 9MCIIe Ha KBaapaTHOU ceTke. [[puOmmkE€HHOe n3MepeHune UTHHBI OKPY>KHOCTH, TUIOMIAAN KpyTa.
CumMmMmeTpus: eHTpatbHas, OCeBas U 3epKalbHAs CHMMETPHH.

[MocTpoeHne cuMMeTpUYHBIX uryp.

Harnsgaele npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (DPUTYpax: mapajuieNenumea, Kyo, mpusMa, mupaMua, KOHyC, IHIHHD,
map u cdepa. M3o00pakenue mpocTpaHCTBeHHBIX Guryp. [IpuMepsr pa3BEPTOK MHOTOTPaHHHUKOB, IHIUHIPA M KOHYyCA.
Co3nanue Moienei MPOCTPaHCTBEHHBIX (UTYp (M3 OyMaru, MpOBOJIOKH, IJIACTUIMHA U IPYTHUX MaTCPUAIIOB).

[Nonsitue 00BEMa, eTMHUIBI U3MEpeHHs 00bEMa. OOBEM MPSIMOYTOJILHOTO MapauIeenuneaa, Kyoa.

Conep:xanue (anreopa) 7 KJIACC

Ymncna v BHIYUCIEHUSA

JlpoOu OOBIKHOBEHHBIE U JACCATHYHBIE, MEPEeX0/] 0T OJHON QOpMbI 3amucH apodeit k apyroi. [loHaTHe pannoHaNbHOTO
qucia, 3aluch, CPABHEHHUE, YHOPSIOOYMBAHUE DPALMOHAIBHBIX 4YuCEN. ApU(PMETHUECKHE AEHCTBHUS C palMOHAIbHBIMU
gyuciaaMu. Perienue 3aqa4d U3 peaabHOM NPAKTUKK HA YacTH, Ha APOOH.

CreneHp ¢ HaTypalbHBIM IOKa3aTeleM: OINpeieleHHe, peoOpa3oBaHUe BBIPAKEHUH HA OCHOBE OIPE/AENICHUS, 3alHCh
Oonpmmx yucen. IIponeHTsl, 3anuch MPOLEHTOB B BUAE IpoOu U ApoOu B BUAE MPOLEHTOB. Tpu OCHOBHBIE 33734y HA
MIPOLEHTHI, PELICHUE 3a/1a4 U3 PEAIbHOM NMPAKTHKH.

[IpumeHeHne NpU3HAKOB AETUMOCTH, Pa3loKeHNe Ha MHOKUTENIN HAaTypaJlbHBIX YHCEIL.

PeanbHble 3aBICHMOCTH, B TOM YHCIIE MIpAMasi 1 00paTHAs IPOTOPIIUOHATEHOCTH.

Anredpanyeckue BbIpaKeHUS

IIepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAXKEHUSA C IEpeMEHHOM. JlonmycTuMble 3HaueHus nepemMeHHsIX. lIpencraBienue
3aBUCUMOCTH MEXJYy BelIWYMHAMH B Buje Gopmynbl. Beraucnenus mo ¢opmynam. I[IpeoOpazoBanne OyKBEHHBIX
BBIPa)KEHHUH, TOXKIECTBEHHO PAaBHbIEC BBIPAXKEHUSI, ITpaBMIIa IpeoOpa3oBaHus CyMM U MPOM3BENCHUN, IPaBUIa PACKPBITHS
CKOOOK 1 IpUBEIeHHS NOJOOHBIX CIIaraeMbIX.

CBoiicTBa cTeneHy ¢ HaTypaJbHBIM ITOKa3aTeIeM.

OpHounensl 1 MHOrowieHsl. CreneHp MHoOrousieHa. CIIOKEHHE, BBIUMTAHHME, YMHOXKEHHE MHOTOYIEHOB. POoOpMyIIbl
COKpalI€HHOTO YMHOXKEHHUS: KBaJpaT CyMMBI M KBaapaT pasHoctd. dopmyna pasHocTH KBaapaToB. PasmoskeHue
MHOTOYJIEHOB Ha MHOXKUTEJIH.

YpaBHeHHs M HEpaBEeHCTBA

VYpaBHeHHE, KOPEHb YPaBHEHHS, IIpaBUiia IpeoOpa30BaHysl ypaBHEHUS, PABHOCHIIBHOCTD yPaBHEHUH.

JInHeliHOEe ypaBHEHUE C OZHOW NEPEMEHHOM, YMCIIO KOPHEH JIMHEMHOIO ypaBHEHMsI, PELICHUE JIMHEHUHBIX YpPaBHEHUM.
CocTtaBneHue ypaBHEHHUH 110 YCIOBHUIO 3a/jaul. PelieHne TeKCTOBBIX 33/1a4 C TOMOIIBIO YPaBHEHUH.

JluneiiHoe ypaBHEHME C JBYMSI IepeMeHHbIMH M ero rpaduk. Cucrema IBYX JHMHEHHBIX YpaBHEHHH C JByMs
nepeMeHHbIMU. Pemenne cucrem ypaBHeHHH CIOCOOOM MOACTaHOBKH. [IprMephl perieHus TEKCTOBBIX 3a/1ad C TIOMOIIBIO
CUCTEM ypaBHEHHM.

DOyHKINH

Koopaunnara Touky Ha npsiMoi. UncnoBbsle MpoMeXyTKH. PaccTosHue Mexay AByMs TOUKaMHU KOOPAUHATHOMN NMPSIMOH.
[IpsmoyronpHast cucrema koopaumHar, ocu OX m Oy. AlOcumcca W OpJIUHATA TOYKH Ha KOOPJUHATHON IJIOCKOCTH.
[Mpumepst rpadukoB, 3aaaHHbIX (hopMynamu. UreHre TpaduKoB peanbHbIX 3aBucuMocTed. [Tonstue Gynkuu. ['paduk
¢ynkumn. CpoiictBa QyHkumid. Jluneitnas ¢ynkums, e€ rpaduk. I'padux ¢ynkumm y = [x|. ['paduueckoe pemenne
JIMHEVHBIX YPaBHEHUM U CUCTEM JIMHENHBIX YPaBHEHUH.

8 KJIACC

Yucyia 1 BLIYHCIEHHAS

KeanpatHbiii kopeHb u3 yucia. IloHsatue o0 uppalMoHaIbHOM uucie. JlecsaThdHble MPHOIMKEHUS HUpPallMOHAIbHBIX
guces. CBoHCTBa apu(hMETHUECKUX KBaPATHBIX KOPHEH W UX IMPUMEHEHHE K ITPe0OPa30BaHMIO YHUCIOBBIX BBIPAKCHUH U
BBIYMCJICHHUAM. [[eHCTBUTCILHEBIC YHCIIA.

CremneHb ¢ LeTbIM MOKa3zaTeneM U e€ cBoiicTBa. CTaHaapTHAs 3allKCh YUCIA.

Anredpanyeckne BhIpaskeHUsI

KBagpatHelil TpéxuiieH, pa3iokeHUe KBaIPaTHOTO TPEXUICHA HA MHOKUTEIIH.



Anrebpandeckast 1poob. OCHOBHOE CBOMCTBO aireOpamueckoit apoou. CliokeHHE, BBIYMTAHHE, YMHOXCHHE, JCIICHUE
anreOpanveckux JApodeil. PalinoHanbHbIC BRIPAXKECHUS H UX IPE0oOpa30BaHNE.

YpaBHeHNs M HEPABEHCTBA

KeanparHoe ypaBHeHHe, hopMyiia KOPHEH KBaapaTHOTo ypaBHeHus. Teopema Bueta. PelieHue ypaBHeHUH, CBOIAIIMXCS
K TUHEWHBIM U KBaJIpaTHBIM. [IpocTeiine npoOHO-parioHaIbHBIE YPABHEHNS.

I'paduueckass uHTepHpeTanusi ypaBHEHHH C JBYMS TMEPEMEHHBIMH W CHUCTEM JIMHEHHBIX YpaBHEHHH C JBYMs
NepeMeHHBIMU. [IprMephI pelleHnst CUCTEM HEJIMHEWHBIX YPaBHEHUH ¢ ABYMSI IEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CITOCOOOM.

YucnoBble HepaBeHCTBAa M UX cBoicTBa. HepaBeHCTBO ¢ oJiHOM mepeMeHHOM. PaBHOCHMIIBHOCTh HEpaBEeHCTB. JIMHEeHbIE
HEepaBeHCTBa C OIHON nepeMeHHOH. CHCTEeMBI TMHEHHBIX HEPABEHCTB C OJJHOHM MEPEMEHHOM.

DyHKINU

[onstre ¢pynakmum. O61acTh ONpeeieHus] 1 MHOXKECTBO 3HaueHnH QyHKIMH. CriocoOs! 3amanust QyHKITHI.

I'padux Pynxuum. Yrenue cBoiictB ¢pyHkumu mo e€ rpapuxy. [Ipumeps! rpadukoB QyHKIHMHA, OTpaKalOIMX peajbHbIe
MPOLIECCHI.

OyHKINK,  ONWCHIBAIONIME TPSAMYIO W OOpaTHYIO  TPONOPIHOHAIBHBIE  3aBUCHMOCTH, UX  TpaduKu.
Oyukmun Y = X2, Y = X3, y = Vx, y=|x|. [paduueckoe perieHne ypaBHEHHIT i CHCTEM YpaBHEHHIA.

9 KJIACC

Yuciaa 4 BbIYUCTCHUS

PamyonansHble  uyucnia, WppalMOHAJbHBIE 4YHCA, KOHEYHbIE M OECKOHEYHBIE JIeCSITUYHBIE JpoOH. MHOXKECTBO
JCHCTBUTEIBHBIX YHCEN, NEHCTBUTENBHBIC 4YHCIa KaKk OECKOHEYHBIC JeCSTUYHBIe ApoOH. B3amMmHO 0OIHO3HA4HOE
COOTBETCTBHE MEKIY MHOKECTBOM JICUCTBUTEIBHBIX YHCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHHE JeCTBUTENBHBIX YHCEN, apu(pMEeTHIeCKe JeCTBHS C IeHCTBUTEIHHBIMA YHCIaAMI.

PaszMepbl 00BEKTOB OKPYKAIOLIETO MHUPA, JITUTEIBHOCTh MPOLIECCOB B OKPYKAIOIIEM MHUPE.

[TpubmmkéHHoe 3HaUEHUE BENWYUHBI, TOYHOCTH MpuOmmKkeHus. OxpyriaeHue uncen. [Ipukuaka M omeHKa pe3ylibTaToB
BBIYMCIICHUM.

YpaBHeHMsl U HEPaBEHCTBA

JIuneliHoe ypaBHeHue. Penienne ypaBHEHUH, CBOASAIIUXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PeuieHue ypaBHEHMId, CBOASIIMXCS K KBaApaTHBIM. bukBagpatHoe ypaBHeHue. llpumepst
peuIeHusl YypaBHEHUH TPETbEW M YETBEPTON CTENEHEN PA3JIOKEHUEM HA MHOXKUTEIH.

Pemenue apoOHO-paliMOHANILHBIX YPaBHEHHM. PellleHue TeKCTOBBIX 3a/1a4 ajire0panyecKuM METOI0M.

YpaBHEeHHE ¢ IByMS IIepeMeHHBIMU U ero rpaduk. Pemenne cucteM qByX JIMHEHHBIX YPaBHEHHUH C IBYMS TIepEMEHHBIMU.
Pemenne cucreM IBYyX ypaBHEHHH, OOHO W3 KOTOPBIX JMHEHHOE, a Jpyroe — BTOpoH creneHd. | 'paduueckas
WHTEPIIpeTalus CUCTEMbI YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 337249 anredbpandeckuM CriocCoO0OM.

UucnoBble HEPABEHCTBA U UX CBOICTBA.

PewieHne JIMHEWHBIX HEPABEHCTB C OJHON NEPEMEHHOM. PellleHne CUCTEM JIMHENHBIX HEPABEHCTB C OJHON IIEPEMEHHOM.
KBanpatheie HepaBeHcTBa. [ paduueckast ”HTEpIpeTaIysi HEPaBEHCTB U CUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.
DOyHKINHU

Keagpatnunas ¢ysHknus, e€ rpaduk u coiictBa. [lapa®ona, KOOpIWHATHI BEPIIMHBI Mapabobl, OCh CUMMETPHU
mapaOoJIbL.

I'paduxu pyskimit: y = kx, y=kx + b, y =k/x, y =x3, y = \x, y = x| , # uX cBoiicTBa.

UrcnoBsle MOCIEN0BATENBHOCTH U IPOTPECCHU

[TonsiTvie YMCIIOBOM MOCIEAOBATEIILHOCTH. 3aJaHUe MOCIIEI0BATEILHOCTH PEKyppeHTHOM (opMysioi U (Gopmynoi N-ro
YJIeHa.

Apudmernueckas W reoMeTpuueckas mnporpeccud. PopMmyibl N-To wieHa apu(METHUEeCKOW M T'eOMETPUYECKOil
IIPOrPECCUil, CYMMBI IEPBBIX N WIECHOB.

N3o0paxenne 4ieHOB apu(PMETHYECKOH M TI'€OMETPUYECKON MPOrPEeCCHil TOYKaMM Ha KOOPAWHATHOH IUIOCKOCTH.
JIuHelHbIN 1 SKCIOHEHUUaTbHBIA pocT. CI0KHBIE TPOLEHTHL.

COIEPKAHUE OBYUEHMSI (reomeTpus)
7 KJIACC

HavannHble OHATHS reoMeTpuu. Tqua, npgamast, OTpE30K, JIyY. Vroi. BI/II[BI YIJIOB. BepTI/IKaJ'ILHBIC U CMCIKHBIC YTIJIBIL.
BI/ICCCKTPI/ICS, yria. .HOMaHaSI, MHOT'OYTOJIbHUK. HapaJ'IJ'ICJ'IBHOCTL U NCPIICHAUKYIIIPHOCTD IPAMBIX.



Cummerpuunble Gurypbl. OCHOBHBIC CBOWCTBA OCEBOM cUMMeTpru. [IpruMephl CHMMETPHU B OKPYKAIOIIEM MUPE.
OCHOBHBIE ITOCTPOSHUS C TIOMOIIBIO ITUPKYJIS U TuHEHKU. TpeyronpHuK. BeicoTa, MeanaHa, OMCCEKTpHCa, HX CBOMCTRA.
PaBHOOEIPEHHBII U PABHOCTOPOHHUIA TPEYTOJIbHUKH. HepaBeHCTBO TPEeyTroNIbHUKA.

CBoiicTBa 1 IPU3HAKN PAaBHOOEAPEHHOTO TpeyroabHuKa. [Ipu3Haku paBeHCTBa TPEYTrOIEHUKOB.

CBoiicTBa 1 IPU3HAKH MMapalIeNbHBIX MPAMBIX. CyMMa YTIIOB TPEYToJdbHIKA. BHEITHNE yTIIbI TPEYTOIbHUKA.
[IpssmoyronbHbIit TpeyroabHUK. CBOMCTBO MEAMAHBI MPSIMOYTOJIBHOTO TPEYTOJbHUKA, MPOBEAEHHONW K THIOTEHY3E.
[Ipu3Haku paBeHCTBA NPSIMOYTONBHBIX TPEYTOABHUKOB. [IpsIMOYTOIBHBIN TPEYTOIBbHUK C YoM B 30°.

HepaBenctBa B reomMeTpun: HEpaBEHCTBO TPEYTOJIbHHUKA, HEPABEHCTBO O JJIMHE JIOMAHOH, TeopeMa O OOJbIIeM yrie H
OoJbIIelt CTOpOHE TpeyroidbHHKA. [leprneHanKynsp 1 HaKITOHHAS.

I'eomerpuyeckoe MecTo Touek. buccekTpuca yria u cepeJUHHBINA MEPIICHANKYIISIP K OTPE3KY KaK T€OMETPUUECKUE MECTa
TOYEK.

OKpy>XHOCTB U KPYT, XOpJa U THAMETP, X CBOKCTBA. B3anMHOe pacmoiioskeHre OKpYKHOCTH 1 npsimoii. KacarenpHas u
ceKyIias K OKpyKHOCTH. OKpy>XKHOCTb, BIIUCAHHAA B yrojl. BrimcanHas u onucanHas OKpY>KHOCTH TPEyTOJIbHUKA.

8 KJIIACC

UetbipéxyronpHuku. IlapamnenorpamMmm, ero mnpu3sHaku U cBoidcTBa. YacTHble choydyad mapajuieorpaMMoB
(mpsIMOYTOJIBHUK, pOMO, KBaJpaT), X MPU3HAKK U CBOMCTBA. Tpamenus, paBHOOOKas Tpaneuus, e€ CBOHCTBA U IPU3HAKH.
[IpsiMmoyronpHas Tpanenusi.

Meroa yaBoenust menuansbl. LlentpansHas cummetpus. Teopema Daneca v TeopeMa 0 MPONOPLUUOHAIBHBIX OTPE3KaX.
CpenHue TMHUYU TpEYrojabHUKa U Tpaneuuu. LleHTp Macc TpeyroiabHHKa.

[Mopobue TpeyronbHUKOB, KO3 duuueHT momodus. [IpuzHaku momoOusi TpeyroiabHUKOB. [IpuMmeHeHune momobust mpu
pEIIeHNH NPaKTUYECKHX 3a4a4.

CpoiicTBa TwIomaneii reomerpudeckux Quryp. @opmyisl Ui TUIOMIATN TPEYTONbHHKA, TMapajuierorpaMma, pomba u
Tpanenuu. OTHOIIICHHUE IUIOMIaAeH OJO0HBIX (uryp.

Brruucnenue miomaneil TpeyroabHUKOB M MHOTOYTOJIBHUKOB Ha KJIET4aTON Oymare.

Teopema ITudaropa. [Ipumenenue Teopemsr [Indaropa npu pemeHnn MPaKTHYECKUX 3a/1a4.

CuHyc, KOCHHYC, TaHT€HC OCTPOrO yria MpsAMOYTOJBHOTO TpeyroibHHKa. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO.
Tpuronomerpuueckue pyHkuuu yriaos B 30, 45 u 60°.

BrnucanHple W LEHTpaJbHBIE YITIBI, Yol MEXKIY KacaTedbHOM M XOpJAOW. YTJBl MEXIy XOpPAAMH W CEKYIIUMHU.
Brucannsie u onmcaHHple YeTHIPEXYTOIBLHUKHA. B3anMHOE pacmofiokeHHne ABYX OKpYyKHOCTel. Kacanue okpyKHOCTEH.
OOmiue kacatenbHbIC K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Tanrec yrioB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO. DOPMYIIbI MPUBEACHNS.
Pemenne TpeyronpHukoB. TeopeMa KOCHHYCOB M Te€OpeMa CHHYCOB. PelieHue mpakTHYeCKUX 33/1a4 C UCIOIb30BaHUEM
TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

IIpeoOpazoBanue nogobus. IlonoOue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 TPOM3BEINEHHH OTPE3KOB XOpHA, TEOPEMBI O IPOW3BEIEHHUH OTPE3KOB CEKYIIHMX, TeopeMa O KBajapaTe
KacaTelnbHOM.

Bekrop, mnmmHa (MOIyJib) BEKTOpa, COHANpaBIICHHbIE BEKTOPHI, NPOTUBOIIOJIOXHO HAlPaBJICHHBIE BEKTOPBI,
KOJUIMHEApHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaldyd HaJ BEKTOpaMHu. Pa3noxeHne BeKTOpa MO JBYM
HEKOJUTHHeapHbIM BekTopaM. KoopanHate! BekTopa. CKansgpHOe MPOM3BEIeHHE BEKTOPOB, IPIUMEHEHHUE IS HaX0XKIEHUS
JUIMH ¥ YTJIOB.

JlexapTOBBI KOOPAMHATHI HA IUIOCKOCTU. Y pPaBHEHMSI IPSIMOUM U OKPYKHOCTH B KOOPJIHMHATAX, IIEPECEUECHUE OKPYKHOCTEN
Y TIpAMBIX. MeTO1 KOOPAMHAT U €r0 IPUMEHEHHE.

[IpaBunbHBIE MHOrOyroapHUKH. J[muHa OKpykHOCTU. I'pagycHas u paauaHHas Mepa yria, BBIYUCIEHUE AJIUH AYT
okpyxHocTel. Ilomanp kpyra, CeKTopa, CErMEHTa.

JIBWKEHHS TIOCKOCTH W BHYTPEHHHE CHUMMETpuH (Guryp (dIeMeHTapHble MpeacTaBieHus). llapamnenbHbiii nmepeHoc.
[ToBoporT.

COIJEPKAHUE OBYUYEHMUSI (BepoATHOCTb H CTATHCTHKA)

7 KJIACC



[Ipencrasienue NaHHBIX B BUjE TaOJWII, AUAarpamMm, Ipa@ukoB. 3anoJHEHUE TAOIUIl, YTEHUE W MOCTPOCHUE JUarpaMM
(cToNOUKOBBIX (CTOMOYATHIXK) W KPYroBbix). UTeHue rpadukoB pealibHBIX MporeccoB. M3piedeHne uHGOPMAIUU U3
JUarpaMm 1 TaOJIuil, UCTION30BaHNE U MHTEPIIPETAINS JAHHBIX.

OmucaTtenpHas CTAaTUCTUKA: cpefHee apupMEeTHICCKOe, MEIHaHa, pa3Max, HanOoJIbITliee W HaUMCEHBIIee 3HAYCHHS Habopa
YHUCIOBBIX NaHHBIX. [IpuMephl cily4ailHONM W3MEHUYHUBOCTH.

Crny4aifHbIi 3KCTIEPUMEHT (OTIBIT) U CITy4aiiHOe COObITHE. BeposSTHOCTh 1 YacToTa. POJIb ManoBEepOSATHBIX M MPAKTUYCCKH
JIOCTOBEPHBIX COOBITHI B IIPUPOJIC U B 001IecTBe. MOHETa M UTpaibHast KOCTh B TCOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenens BepmmHbL. Yncio pédep n cymmapHas cTeneHb BepmuH. [IpencTaBienue o CBI3HOCTH
rpada. Lenu n nukisr. [Iyta B rpadax. O6xon rpada (sitnepoB myTh). [IpeacraBnenne o6 opueHTHPOBAaHHOM Tpade.
Pemenue 3agau ¢ moMorsio rpaoB.

8 KJIIACC

[IpencraBienue qaHHBIX B BUAE TaOIHL, JUarpaMm, TpaQuKoB.

MHOKeCTBO, JJIEMEHT MHOXKECTBa, MOAMHOXkecTBO. Omepanuyd Haa MHOXECTBaMH: OOBEAWHEHHE, IepecedeHue,
nononHenue. CBOHCTBa omepanuil HajJ MHOXKECTBAMHU: IIEPEMECTUTENIFHOE, COYeTaTelIbHOE, paclpeleluTeIbHoe,
BKItoueHus1. Mcnonp3oBanne rpadmuecKoro nNpeacTaBiIeHUs] MHOXKECTB JUIS ONHCAaHUs PeajbHbIX MIPOLECCOB U SIBICHUH,
MIpU pellIeHUN 3a/1a4.

W3mepenne paccenBaHus HAaHHbIX. Jlucmepcusi M CTaHZapTHOE OTKIOHEHHWE YHMCIOBBIX HaOopos. [uarpamma
pacceuBaHHs.

OneMeHTapHble cOOBITMSI chy4aiiHoro ombiTa. ChaydaiiHple coObITHA. BepositHoctd  coObiTuii.  OmBITBL €
PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMH COOBITHAMU. CiydailHbIid BHIOODP. CBSI3b MEKAY MATOBEPOSITHBIMU U TPAKTHUECKH
JIOCTOBEPHBIMH COOBITHSMU B TIPUPOJIE, 00IIeCTBE U HayKe.

HepeBo. CBoiicTBa AepeBbEB: €AMHCTBEHHOCTD MyTH, CYIIECTBOBAHUE BUCSIYEH BEPIINHBI, CBSI3b MEXKIY YHCIOM BEPIIMH
u guciom péodep. [IpaBuio ymuoxxeHus. Pemenne 3axa4 ¢ momomipto rpagos.

[IporuBomonoxupie cobbrtus. Juarpamma Diinepa. O0benuHeHre u nepecedeHue coObitnil. HecoBMecTHBIE COOBITHSI.
dopMmyrna CIOKEHHS BEPOSTHOCTEH. YCIIOBHAas BeposATHOCTh. llpaBmino ymHOXeHus. HesaBucumble COOBITHS.
IIpencraBnenue skcrnepuMeHTa B BHUIE JepeBa. PellleHue 3ajau Ha HaXOXKAEGHUE BEPOSITHOCTEH C IIOMOLIBIO JAepeBa
CJIy4ailHOr0 SKCIIEpUMEHTa, AUarpaMm Oiepa.

IHNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYHEBHOI'O KYPCA «MATEMATHUKA»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JUYHOCTHBIE PE3YJ/IBTATBI

JInaHOCTHBIE pe3ynbTaThl OCBOSHHS TPOrPaMMBbl yUeOHOT0 Kypca «MaTeMaTnka» XapaKkTepu3yloTcs:

1) maTproTHYECKOE BOCITHTAHHUE:

MPOSIBJICHUEM HHTEpeca K MPOHUIOMY M HACTOALIEMY POCCHUMCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOLUEHUEM K
JIOCTUKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ITUX JOCTHUKEHUMN
B JIPYTUX HAayKaX W MPUKIAJIHBIX chepax;

2) rpakIaHCKOE U lyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBITTOTHEHUIO O0S3aHHOCTEH TpakJlaHMHA M peau3allii ero Mpas, MPEACTABICHHEM O MAaTEMaTHIECKUX
OCHOBaX (YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD, SIBICHUH, IPOIEayp IPakIaHCKOTo 00mecTBa (Hanmpumep, BEIOOPHI,
OIIPOCHI), TOTOBHOCTHIO K OOCYXKJCHHIO 3THYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYSCKUM MPUMEHEHHEM JOCTIKEHUH
HayKH, OCO3HAHHUEM Ba)KHOCTH MOPAJIIBHO-3TUYECKUX NPUHIIUIIOB B JEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIHTAHHUE:

YCTAHOBKOM Ha aKTHUBHOE Y4YacTHE B PEIICHUM MPAaKTHUYECKUX 3a7ad MATeMATHYECKOW HaIpaBiICHHOCTH, OCO3HAHUEM
BXHOCTH MAaTEMaTHYECKOr0 00pa3oBaHHMsS Ha TMPOTSHKEHHH BCEH KU3HU JUIA YCHENIHOM MpodecCHoHanbHON
NEATETPHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BHIOOPOM U TIOCTPOCHHEM WHIWBUIYaTBHOMN
TpaeKTOpuH 00pa30BaHMS U KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) scTeTHyecKoe BOCIIHTAHHUE:

CIOCOOHOCTBIO K OMOIMOHATILHOMY M OSCTETUYECKOMY BOCIPHUITHIO MaTeMaTH4ecKhX OOBEKTOB, 3ajad, peIleHHH,
paccyXJIeHUi, YMEHHUIO BUAETh MATEMATHYECKHE 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) IIEeHHOCTH HAYYHOTO MO3HAHUS:

OpUCHTANMEH B NIEATEIHLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHSl dUEJIOBEKa, MPHUPOAB W OOIIecTBa, MOHMMAaHWEM MAaTEMaTHYeCKOM HayKu Kak c¢epbl YelIoBeYeCKOH
JEATEIBHOCTH, ATANoOB €€ Pa3BUTHUS M 3HAUMMOCTHU JUISI Pa3BUTHUS IIUBMIM3ALMU, OBIAICHUEM SI3BIKOM MATEMATHKU U
MaTeMaTUYECKON KyJIbTYpPOU KaK CPeICTBOM MO3HAHUS MUPA, OBJIAJICHUEM MIPOCTEHIITMMHI HaBBIKAMU UCCIIEI0BATEILCKOM
JeSATEIbHOCTH;

6) pusndueckoe BocmuTanue, HOPMUPOBAHUE KYIBTYPbI 3M0POBbSI K SMOIIMOHAILHOTO OJIArOMOTyYHsL:



TOTOBHOCTBIO MPUMEHITh MaTeMAaTUYCCKUE 3HAHHS B MHTEPECaX CBOETO 3JI0POBBs, BEICHUS 370POBOTO 00pas3a KH3HU
(3mopoBoe THMTaHWE, cOaTaHCUPOBAHHBIA PEKUM 3aHATHH W OTHOBIXa, pEryisapHas ¢u3ndeckas AaKTUBHOCTE),
c(hOpMUPOBAHHOCTHIO HaBBIKA PE(IICKCHH, PU3HAHUEM CBOETO MPpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JPyroro YeioBeKa;
7) 5KOJIOTHYECKOE BOCIIUTAHNUE:

OpHCHTAIlMeH Ha NMPHUMEHCHHE MaTeMaTHYeCKMX 3HAHWW I PElIeHWs 3a7a4d B OOJIACTH COXPaHHOCTH OKpYKaromien
Cpelbl, TUTAHUPOBAaHUS TOCTYNKOB M OIICHKH HMX BO3MOXKHBIX TOCJCJICTBUH Il OKPYKAWOIIEH Cpeibl, 0CO3HAHHEM
rI00aTBHOTO XapaKTepa IKOJOTHIYCSCKHUX MPOOJIEM U IyTEeH UX PEIICHUS;

8) aganTaiyst K M3MEHSFOIIMMCSI YCIIOBHSAM CONMAIBHON M MPUPOTHOM CPEJIbL:

TOTOBHOCTBIO K JIGHCTBHSM B YCIIOBHSX HEONPEICIEHHOCTH, TOBBINICHAIO YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3
MPAKTHUYECKYIO ICATEIBHOCTD, B TOM YHCJIC YMEHHE YUUTHCS Y APYTUX JIIOJCH, TPHOOpETaTh B COBMECTHOM JICATSILHOCTH
HOBBIC 3HAHUSI, HABBIKW ¥ KOMITCTCHIIUH U3 OIBITA JIPYTHUX;

HEO0OXOJMMOCTBI0 B (DOPMHUPOBAHUHM HOBBIX 3HAHWI, B TOM dwncie (OpMyITHpPOBAaTh WIEH, MOHATHS, THIIOTE3BI 00
o0BEKTaX M SBICHUSX, B TOM WYHCJIC paHee HEU3BECTHBIX, OCO3HAaBaTh JAC(MUIMTHI COOCTBEHHBIX 3HAHUA W
KOMIIETCHTHOCTEH, INITAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIlMIO, BOCIPHHUMATH CTPECCOBYIO CHUTYAIIMIO KaK BBI3OB, TPEOYIOIIHI
KOHTpPMEp, KOPPEKTUPOBATh MPUHUMAEMBIC PEIICHUS U JACUCTBUSA, POPMYIHPOBATh U OIEHUBATH PUCKU M TMOCICICTBUS,
(hopMHUPOBATH OIIBIT.

METAIIPE/IMETHBIE PE3YJIbTATHI

[To3naBaTenpHBIC YHUBEPCAIbHBIEC yueOHBIE IEHCTBHUS

ba3oBrie mornueckue AeicTBUSA:

BBISIBIISITH M XapaKTEpPH30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTEMaTH4YeCKUX OOBEKTOB, MOHITHH, OTHOIICHUHA MEXIY
MNOHATHSMH, (QOPMYIUPOBATH OIpPEIENCHNUS IOHSITUH, YCTAHABIMBATh CYLIECTBEHHBIM MpPHU3HAK KJIacCH(pHUKALUH,
OCHOBaHUS [T 0000ILECHHS U CPaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAIIN3A;

BOCIIPHHUMATh, (POpMYyIHpOBaTh U NPeoOpa3OBbIBATH CYKICHUS: YTBEPAUTEIbHBIC W OTPHLATENIBHBIC, CAUHUYHBIC,
Y4acTHBIE U 00ILUE, YCIOBHBIE;

BBISIBIISITH MaTeMaTHYeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpeYMsi B (akTaX, JaHHBIX, HAOIIOJCHUSAX H
YTBEPKACHUSX, MPeIaraTh KpUTEPUH JJIsl BBISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

JieNIaTh BBIBO/BI C MCIIOJIb30BAHHEM 3aKOHOB JIOTMKH, EAYKTHUBHBIX M MHIYKTHBHBIX YMO3AKIIOUCHHH, YMO3AKIIOUECHUN
MO AaHAJIOTHH;

pa3duparh J0Ka3aTeNbCTBA MATEMATHYECKUX YTBEPKACHUH (IIPSAMbIe W OT MPOTHBHOTO), NPOBOJUTH CAMOCTOSATEIHLHO
HECJIOKHBIE J0Ka3aTeNIbCTBa MAaTeMaTH4ecKuX (DakTOB, BBICTPaWBaTh APryMEHTALMI0, NPUBOJUTH INPHUMEPHl H
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCyKICHUS;

BBIOMpaTh croco0 perieHus: yd4eOHOH 3agaun (CpaBHUBATh HECKOJBKO BapHUAHTOB pEIIEHHs, BBIOMpaTh Haubolee
MNOIXOAALINN C yYETOM CaMOCTOSITENILHO BBIAECTICHHBIX KPUTEPHEB).

ba3oBrie nccnenoBaTenbCKUe AEHCTBHSL:

WCITIONIb30BaTh BOMPOCHI KaK HCCIIENOBATENbCKUH MHCTPYMEHT MO3HaHUS, (HOPMYIHPOBATH BOMPOCHI, (DUKCHUPYIOIIHIE
MPOTHBOpEYHE, MpoOJeMy, CaMOCTOSTEIbHO YCTaHABIWMBaTh HCKOMOE U JaHHOe, (OpPMUPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO, MHEHUE;

MPOBOJUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY IUIAaHY HECIOKHBIM HSKCIEPUMEHT, HEeOOJIbIIOE HCCIEA0BaHHE IO
YCTaHOBJICHUIO 0COOEHHOCTEH MaTeMaTHUECKOTO O0BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEKILY COOOIA;

CaMOCTOSITEIBHO (POPMYIHUPOBaTh 000OIIEHHUSI M BBIBOABI IO PE3yJIbTaTaM MPOBEIEHHOTO HAOIOACHUS, UCCIICIOBAHMS,
OLIEHMBATH JIOCTOBEPHOCTH MOJTYUYEHHBIX PE3YJIbTATOB, BEIBOJOB U 000011IEeHNI];

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKe BBIIBUTATh MPEATNOJIOKEHHS O €ro pa3BUTHH B HOBBIX
YCIIOBHSX.

Pabota ¢ undopmanneit:

BBISIBIISITh HEJIOCTATOYHOCTh ¥ M30BITOYHOCTh MHQOPMAIINH, TAHHBIX, HEOOXOIMMBIX JIJISl pEIlICHHS 33/1a4H;

BBIOMpATh, AHATM3UPOBATh, CHUCTEMATH3UPOBATh W HMHTEPIPETHPOBATH WH(POPMAILUIO pa3IMYHBIX BHJOB U (popm
MPeCTaBIICHUS;

BbIOMpaTh GopMy NpeacTaBlieHHs UHPOPMALUU U WUIIOCTPUPOBATh pellaeMble 3aJadyd CXeMaMM, AuarpaMMaMH, HHOW
rpaduKoi M UX KOMOWHAIINSIMH,

OLIEHMBATh HAAEKHOCTh HMH(POpPMAIMM 10 KPUTEPHAM, IMPEUIOKEHHBIM YYHUTEJIEM WM COOPMYIUPOBAHHBIM
CaMOCTOSITEIBHO.

KomMmyHHKaTHBHBIE YHHBEpCAIbHbBIC yueOHBIE ICHCTBUS:

BOCIIPUHUMATh U (POPMYJIUPOBATEH CY>KACHUS B COOTBETCTBUU C YCJIIOBHSMHU U LIEISIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO
BBIpaXaTh CBOIO TOUKY 3pEHHsS B YCTHBIX M NHCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS 10 XOXIy pPELICHUS 3aJadH,
KOMMEHTHPOBATH IOJIyYEHHBIH PE3yJIbTaT;

B X071¢ 00CYKICHUS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 0OCYKIaeMON TeMBbI, MPOOJIEMbI, pelIaeMoi 3a/1auu, BHICKAa3bIBATh
W7eu, HalleJICHHbIE HA TOHMCK PELICHMs, COMOCTABISTH CBOM CYXKIEHHS C CYKICHHAMHU IPYTHX YYAaCTHHUKOB JTHAIOra,
0OHapyXHUBATh pa3IHYle U CXOACTBO MO3ULMHI, B KOPPEKTHOH GopmMe POopMyTHUpOBaTh Pa3HOTJIACHS, CBOW BO3PAKCHHUS;



MIPENCTABIATh PE3yNbTaThl PEIICHUS 3aJadd, HJKCIEPHMEHTa, HCCIEeIOBAaHUS, IMPOEKTa, CaMOCTOSTENFHO BBHIOMPATH
(dbopMar BBICTYIUICHHS ¢ YIETOM 3a/1a4 ITPE3CHTAINN H 0COOEHHOCTEH ayTUTOPHU;

MMOHMMATh W UCHOJb30BAaTh MPEHMYIIECTBA KOMAaHIIHOW W WHAMBUIYyaJTLHOW pabOTBl TPU PEIMICHUH YYeOHBIX
MaTeMaTHYECKUX 3a]1a4;

MPUHAMATE I[I€TTh COBMECTHOH AESITENHHOCTH, TUIAHUPOBATH OPTaHHU3AIHMI0 COBMECTHOW PabOTHI, PACIpEneNsaTh BUIBI
paboT, ToroBapuUBaThHCS, 00CYKIATh MPOLIECC U Pe3yIbTaT paboThl, 0000IAaTh MHEHUS HECKOJIBKUX JTIOJICH;

YYacTBOBATh B TPYIIIOBBIX (hopMax paOoThl (00CYKaeHHS, 0OMEH MHEHUSMH, MO3TOBBIC IIITYPMBI U JPYTUE), BHITOIHATh
CBOIO YacTh pabOTH M KOOPIWHUPOBATH CBOW JCWUCTBHUS C MPYTMMH WIEHAMH KOMaHbBI, OIEHHMBATh KaueCTBO CBOETO
BKJIaJ]a B OOIIUIT MPOIYKT IO KPUTEPHUAM, CPOPMYITHUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSL.

PerynstuBHbIe YHUBEpCATIbHBIC YUCOHBIC ICHCTBUS

CamoopraHu3amms:

CaMOCTOSITETIFHO COCTAaBJIATh IIaH, aJTOPUTM pPEUIeHHS 3a/a4yu (WM €r0 4acTb), BRIOMPATh CIOCO0 pemieHus ¢ yIETOM
MMEIOIINXCST PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh M KOPPEKTHPOBATh BAPHAHTHI PEUICHHN C
y4€TOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIIb, SMOIIMOHATFHBIA MHTEIUICKT:

BJIaJIeTh CIOCO0aMH CaMOTIPOBEPKH, CAMOKOHTPOJIS IIPoLiecca U pe3ysibTaTa PeICHUs] MaTeMaTHIeCKOH 3a1aun;
MPENBUICTh TPYJAHOCTH, KOTOPhIC MOTYT BO3HUKHYTH IPU PEIICHUU 33]a4d, BHOCHUTh KOPPEKTHBBI B JCATEIBHOCTh Ha
OCHOBE HOBBIX OOCTOSATENBCTB, HAWICHHBIX OINOOK, BBISIBICHHBIX TPYTHOCTEH;

OIIEHWBATh COOTBETCTBHE PE3yNbTaTa ACATEIHHOCTH IOCTABIEHHON LM W YCIOBUSIM, OOBSICHITD PUINHBI IOCTHKCHHS
WJIM HEJOCTHXKEHUS 1S, HAXOUTh OIIMOKY, JaBaTh OLICHKY IMPUOOPETEHHOMY OIIBITY.

IIPE/IMETHBIE PE3YJ/IbTATHI

K xoHIty 00ydenus B 5 kiacce 00ydalonuiics MOIYyIUT CIEAYIONINE TPeIMETHBIE PE3YIbTATHI:

Yucna 1 BBIYUCIEHUA

[lormMaTe W mMpaBWIBHO YHOTPEOJSATh TEPMHHBI, CBS3aHHBIE C HATYpaJbHBIMH YHCIAMH, OOBIKHOBEHHBIMH U
JECSITHYHBIMU IPOOSMHU.

CpaBHMBaTh W YIOPSJOYUBATH HATypaJbHBIC YHUCIIA, CPABHUBATh B MPOCTEHINUX ClOy4asX OOBIKHOBEHHBIC IpOOH,
JECATHYHBIC APOOH.

CoOTHOCHTP TOYKY Ha KOOPAWHATHOW (YUCIOBOW) MPSAMOI C COOTBETCTBYIOIINM €1 YHCIOM U M300pa)kaTb HaTypabHbIE
Yyciia TOYKaMH Ha KOOPAUHATHOMN (YMCIIOBOM) PAMOIA.

BeinosHATh apuMeTHUSCKUE JEHCTBHS C HATypadbHBIMU YHCJIaMH, ¢ OOBIKHOBEHHBIMH JPOOSMU B MPOCTEUIIMX
CITydasx.

BreimonmHATE IpOBEpKY, MPUKUAKY PE3yIbTaTa BEIYUCIICHHUI.

OxpyrnaTh HaTypajJbHbIE YHCIA.

Pemenne TexcTOBBIX 33124

Pemarp TekcroBble 3a7aun apu(PMETHYECKHM CIIOCOOOM U C TOMOIIBI0 OPraHW30BaHHOTO KOHEYHOTO Iepebopa Bcex
BO3MOYKHBIX BApUAHTOB.

Pemarp 3amaum, coaepxamue 3aBHCHMOCTH, CBSA3BIBAIOIIME BEIMYUHBI: CKOPOCTh, BpEMs, paccTOsSHHE, IIeHa,
KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKue 3alKCH, CXEMBI, TAOIUIIBI, 0003HAYCHUS IPH PELICHNUH 3a]1a4.

[Tonb30BaThCS OCHOBHBIMU €IMHHUIIAMH M3MEpPEHUS: IIEHbI, MACChl, PACCTOSIHHUSA, BPEMEHH, CKOPOCTH, BHIPAXXaTh OJIHU
€IMHULIBI BETUYUHBI Yepe3 ApyTHe.

W3Bnekarh, aHaNMM3WpOBaTh, OICHMBATH HWH()OPMAILMIO, MPEICTABICHHYI B TaONWIlEe, Ha CTONOYATON auarpamme,
WHTEPIIPETUPOBATH NPECTaBIEHHBIE TaHHBIE, ICIION30BATh JAHHBIE MTPH PEIICHUH 3a/1a4.

HarnsgHas reomerpust

[Tomb30BaTHCS TEOMETPUYECKUMU TIOHATHUAMHE: TOYKA, IPSIMasi, OTPE30K, JTy4Y, yroJl, MHOTOYTOJILHUK, OKPYKHOCTb, KPYT.
[IpuBOaUTH IPUMEPBI OOBEKTOB OKPYKAIOIIECTO MUPA, MMEIOIIUX (JOPMY M3YUCHHBIX T€OMETPUIECKUX (UTYD.
Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIAMHU: BEpIIMHA, CTOPOHA, C MHOTOYTOJbHUKAMHU: YTOJ, BEpIIHHA,
CTOPOHA, TMaroHallb, C OKPYKHOCTBIO: paJiuycC, TUaMETP, LIEHTP.

N3o0paxars u3ydeHHbIE TeoMeTpUdecKhe (UTYpbl HA HEIMHOBAHHOW M KJIETYATOM OyMare C MOMOIIBI0 IUPKYJIS U
JINHEVKHU.

Haxoauth nnuHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C ITOMOIIBIO JIMHEHKH, CTPOUTH OTPE3KU 3aIaHHOW JIJIHHEI,
CTPOUTH OKPY>KHOCTH 33JaHHOr'O pajuyca.

Hcnonp30BaTh CBOWCTBA CTOPOH W YTJIOB MPSIMOYTOJBHUKA, KBagpaTa IJisi WX MOCTPOCHHSA, BBIUMCICHHUS TUIOMIATH U
epuMeTpa.

Breruncnate mepuMeTp W IIIOMAAb KBajpara, MPSMOYTOJbHHUKA, (UTYpP, COCTABICHHBIX U3 NMPSMOYTOJBHUKOB, B TOM
quciie GUryp, n300pakEHHBIX HA KIeT4aTol Oymare.

[Tonmb30BaThCS OCHOBHBIMH METPHYECKMMHU €IWHHUIIAMUA W3MEpPEHUsS UIMHBI, IJIOMAAN; BBIPAKATh OJHU EIMHHIIBI
BEJIMYUHBI YEpe3 APYyTHUE.

Pacno3naBath mapamienenunen, Ky0, MCIIONB30BaTh TSPMHUHOJIOTHIO: BEpIINHA, peOpO, TPaHb, U3MEPCHHS, HAXOIUThH
W3MEpEeHUsl apaieNenuIesia, Kyoa.



Breruncnats 066EM Ky0a, mapaienenurne/ia mo 3aJaHHbBIM H3MEPEHHSIM, MTOJIb30BaThCs IMHUIIAMH U3MEPEHUS 00BEMA.
Pemate HecnoXxkHbIE 3a1a4u HA U3MEPEHUE T€OMETPUUYECKHUX BEIUYMH B IPAKTUYECKUX CUTYaLUSX.

K xonmy oOyuenus B 6 kinacce 00ydaromuics MOMYUYHT CIASAYIOIUE TPEeIMETHBIE PE3yIbTATHI:

Hucna v BEIYUCIECHUS

3HaTh ¥ TOHWMAaTh TEPMHUHBI, CBSI3aHHBIE C PA3TMYHBIMH BHIaMHU YHCENl M CIIOCO0aMH WX 3aIlUCH, IEPEXOIUTH (€CIH 3TO
BO3MOYHO) OT OJJHOH (DOPMBI 3aIIKCH YUCIIA K IPYTOM.

CpaBHUBATh U yNOPSAAOUMBATH LIEJIbIe Yhciia, OOBIKHOBEHHBIC U IECATHYHBIE TPOOH, CPAaBHUBATH YMCIIA OJHOTO M Pa3HbIX
3HAKOB.

BremonHsaTh, coderast yCTHBIE ¥ MUCEMEHHBIC TPUEMBI, apru(MEeTHIECKUE NEHCTBHS C HaTypPAIbHBIMH U TENBIMH YUCIIaMH,
OOBIKHOBEHHBIMH H ACCATHYHBIMH APOOSMH, TIONIOKUTETBHBIMHI U OTPULATEIbHBIMU YUCIIAMH.

BrluucniaTh 3HaYEHUS YUCIIOBBIX BBIPAXKEHUM, BBINOIHATh NPUKUAKY M OLEHKY PE3yJbTaTa BBIYUCIICHHI, BBITOJIHSTH
peoOpa3oBaHUs YUCIIOBEIX BRIPAKCHHUH Ha OCHOBE CBOWCTB apu()METHUECKHUX JTCHCTBHIMA.

COOTHOCHTH TOYKY Ha KOOPAWHATHOW NPSIMOM C COOTBETCTBYIOLIMM € YHCIOM M H300pakaTh 4YMClia TOYKaMH Ha
KOOPJMHATHOM MPsIMOM, HAXOIUTh MOAYJIb YUCIIA.

CoOTHOCHTP TOUYKH B IPSMOYTOIBHON CHCTEME KOOPIUHAT C KOOPAWHATAMH STOU TOYKH.

OKpyTasITh Leble Yucia U AeCATHYHBIE JpOoOU, HaXOIUTh MPUOTMKEHHS YHCE.

YucnoBsie 1 OyKBeHHBIE BBIPAKECHUS

[lornMats 1 ynoTpeOIsITh TEPMHUHBI, CBI3aHHBIC C 3aIMCHI0 CTETICHU YHCIIa, HAXOJUTh KBaJpaT U KyO YMCIIa, BEIYUCISATH
3HAYEHHUS YUCIIOBBIX BBIPAXKECHUM, COAEPKAILIUX CTCICHH.

[Tonp30BaThCs MpU3HAKAMU AETUMOCTH, PACKJIaIbIBaTh HATYpaIbHbIE YHCIIA HA IPOCThIE MHOKUTEIH.

[Tomb30BaThCst MacmTaboM, COCTABIATH IIPOIIOPITAN M OTHOIIICHUSI.

Ucnons3zoBaTh OYyKBBI A7isi 0003HAYEHWS YHCEN TPH 3alMCH MaTEeMaTHYECKUX BBIPAKEHUH, COCTABIATH OYKBEHHEIC
BBIpOKEHUSI ¥ (QOPMYJIBI, HAXOIUTh 3HAYCHHs OYKBEHHBIX BBIPAXKCHUH, OCYLIECTBISS HEOOXOAWMBIE TOJCTAHOBKH U
npeoOpa3oBaHHUA.

HaxonuTth HeU3BECTHBIA KOMIIOHEHT PaBEHCTBA.

Pelrenue TeKCTOBBIX 3a0a4

Pemrate MHOTOIITATrOBEIE TEKCTOBBIE 331241 apPHU(PMETHUECKUM CIIOCOOOM.

Pewmate 3agaun, CBA3aHHBIE C OTHOLUEHUEM, MPONOPLUUOHAIBHOCTBIO BEIMYKH, NMPOLEHTAMH, PELIaTh TPU OCHOBHBIE
3aJla4u¥ Ha APOOU W MPOIEHTEHI.

Pemwate 3amaun, conepikamue 3aBUCUMOCTH, CBS3BIBAIOIIME BEIWYMHBL: CKOPOCTb, BpEMs, pacCTOSHHUE, LIEHa,
KOJIMYECTBO, CTOMMOCTb, ITPOU3BOAUTEIHLHOCTh, BpeMs, 00BEM pabOThI, HCIIONB3Ys apuPMETHIECKHE EHCTBHS, OICHKY,
NPUKUJIKY, TIOJIb30BATHCS €AUHULAMU U3MEPEHUS COOTBETCTBYIOIUX BEIUYHUH.

CocTtaBnsaTe OyKBEHHBIE BBIPAKEHHS IO YCIOBHUIO 3aa4H.

W3Bnekate uH(pOpMaAIMIO, TPEJACTABICHHYIO B TaOJWIaX, Ha JUHEWHOM, CTOJI0YaTOM MJIM KPYrOBOH Juarpammax,
WHTEPIPETUPOBATh NPEACTABICHHBIE JaHHBIE, CIIOJIb30BATh IaHHBIC IPU PEILICHUH 3a]1ay.

[IpencraBisiTe HHGOPMAIUIO C TOMOIIBIO TAOJIHUI, THHEWHOHN 1 CTOIOUATON AHArpaMM.

Harnsannas reomerpus

[IpuBoguTE TIpUMEPHI OOBEKTOB OKPYXKAIOIMIETO MHpA, WMEIOMHX (POpPMY H3YYSHHBIX TE€OMETPHYECKHX IUIOCKHX W
MPOCTPAHCTBEHHBIX (PUTYp, TPUMEPHI PABHBIX U CUMMETPUYHBIX (UTYDP.

N300paxath ¢ MOMOIIBI0 UPKYJIS, THHEHKH, TPAaHCIIOPTHPA Ha HETMHOBAHHOW U KJIETYATON OyMare n3ydeHHbIE TUIOCKHE
reoMeTpudeckre GUrypsl 1 KOHPUTYpalui, CHAMMETPUYHBIC (DUTYPHI.

[Tomb30BaTHCS TEOMETPUIESCKUMHI TTOHATUSMU: PABEHCTBO (PUTYp, CHMMETpPHS, UCTIOIH30BATh TEPMHHOIIOTHIO, CBA3aHHYIO
C CUMMETpPHEN: 0Cb CHMMETPHUH, LIEHTP CUMMETPHH.

Haxoautp BeNWYHHBI YTIIOB N3MEPEHUEM C TIOMOIIBIO0 TPAHCIIOPTHUPA, CTPOUTH YTIIBI 33JJaHHON BEJIHMYWHBI, MTOJIB30BATHCS
MIpY PEILICHUH 3a/1a4 IPaLyCHOM MEepOoi YIJIOB, paCllO3HAaBaTh Ha YEPTEkKax OCTPBIH, MPSIMOH, pa3BEPHYTHIA U TYION YTIIHI.
BreruncnaTs 1MHY JIOMaHOM, IEPUMETP MHOTOYTOJIbHUKA, MTOIb30BAThCA EAMHULAMHI U3MEPEHUS AJMHBI, BBIPAXKaTh OJJHU
€IMHUIIBI N3MEPEHHS JUTNHBI Yepe3 APyTHeE.

Haxonuts, ucnonb3ysa 4epTEXHbIE MHCTPYMEHTBI, PACCTOSIHUA: MEXIY IBYMsI TOUYKAMH, OT TOUKH JIO NPSIMOH, JUIMHY
ITyTH Ha KBaJApPaTHON CETKE.

BpraucinsaTh miomans GUryp, cOCTaBICHHBIX M3 MPSMOYTOJIBHUKOB, HCIOJIb30BaTh pa3OMEHUE HA MPSIMOYTOJBHUKH, Ha
paBHble (DUTYpHI, TOCTpaWBaHHWE JIO MPSIMOYTOJNIBHUKA, MOJBH30BATHCS OCHOBHBIMH CIUHHIIAMHM W3MEPEHHs TUIOIA[H,
BBIpaXkaTh OJHH €MHUILIBI H3MEPEHMS IUIOIIAIN Yepe3 IpyTHe.

Pacrio3naBaTh Ha MOJENSX M M300paXKEHUAX MUPAMUAY, KOHYC, IUIMHIpP, MCIONH30BATh TEPMHUHOJIOTHIO: BEPIIMHA,
pebpo, TpaHb, OCHOBaHHUE, pa3BEPTKA.

N300paxkath Ha KJeTyaToi Oymare npsiMOyTroJbHBINA Hapajuieenunet.

Brruucnate 00bEM NPSMOYTONBHOTO Hapajuieienunena, Kyba, MOoib30BaTbCs OCHOBHBIMH EAMHULAMU — M3MEPEHHS
00BEMa;

Pemats Hecno)xHbIE 3a1a4M HA HAXOXKIEHUE TEOMETPUUECKHUX BEJIMYMH B IPAKTUUECKUX CUTYaALUAX.

nu3MepeHust 00bEMa;

Perate HecnoXHbIE 3a/1a4u HA HAXO0XKICHHE TEOMETPUUECKUX BEJINYUH B IPAKTUUECKUX CUTYALUSIX.

Perate HecnoXHbIE 3a/1a4u HA HAXO0XKICHHE TEOMETPUUECKUX BEJINYUH B IPAKTUUECKUX CUTYALUSIX.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITIPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JUYHOCTHBIE PE3YJIbTATBI

JIMuHOCTHBIE Pe3yNbTaThl OCBOSHHS IPOTPaMMBbl Y4eOHOTO Kypca «AnreOpay» XapakTepu3yIOTCs:

1) maTpHOTHYECKOE BOCITUTAHHE:

MPOSIBJICHMEM HHTEpeca K MPOIUIOMY U HACTOSIIEMY POCCHICKOM MaTeMaTWKd, LEHHOCTHBIM OTHOIICHHEM K
JOCTIKEHHUSIM POCCHICKAX MaTeMaTHKOB U POCCHICKOM MaTeMaTH4eCKOH IIKOJbI, K HCTIONIB30BaHHIO 3TUX TOCTHXKEHHUH
B IpYTUX HayKax U MPUKIATHBIX cepax;

2) rpa)JaHCKOE ¥ JTyXOBHO-HPABCTBEHHOE BOCIIMTAHHE!

TOTOBHOCTBIO K BBHIIOJTHEHUIO 00SA3aHHOCTEH TpaskAaHNHA M Pealr3alliyl ero Npas, MPEJACTaBICHUEM O MaTEMaTHYEeCKUX
OCHOBaX (PyHKIIMOHMUPOBAHHS PA3IUIHBIX CTPYKTYD, SIBICHUH, IPOIeyp IPaKIaHCKOTO 00mecTBa (Hampumep, BEIOOPHI,
OIIPOCHI), TOTOBHOCTBIO K OOCY)KICHHUIO 3THYECKUX MPOOIIEM, CBA3AaHHBIX C NMPAKTHYECKUM IPHMEHEHHEM JIOCTIDKCHUH
HayK{, OCO3HAaHHEM BaKHOCTH MOPAJIbHO-3TUYECKUX NPUHIIUIIOB B AEATENLHOCTH YUEHOTO;

3) Tpy0BOE BOCIIHTAHHUE:

YCTAaHOBKOH Ha aKTHBHOE y4JacTHE B PEIICHWH NPAKTHYECKHX 3a7ad MaTeMaTHYeCKOH HaIpaBICHHOCTH, OCO3HAHHEM
BXHOCTH MAaTEMaTHUYECKOro oOpa3oBaHHMs Ha MPOTSHKCHHH BCEH KU3HU JUIA  YCIHEIIHOM mpodecCuoHaIbHON
ACATCIIBHOCTH MW Pa3BUTHUEM HeO6XOI[I/IMI)IX yMeHHP'I, OCO3HAaHHBIM BbIGOpOM U TOCTPOCHUCM HHHHBHI[yaIIBHOﬁ
TPaeKTOpUH 00pa30BaHMs M )KU3HEHHBIX TUIAHOB C YUETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) scTeTHYECKOE BOCIIMTAHHE:

CIOCOOHOCTBIO K OMOIMOHATIBHOMY M OSCTETHYECKOMY BOCIPHUATHIO MaTeMaTH4ecKuX OOBEKTOB, 3a[ad, peIICHHH,
paccykIeHui, yMEHHUIO BUJETh MaTeMaTH4ecKrue 3aKOHOMEPHOCTH B HCKYCCTBE;

5) LHEHHOCTH Hay4YHOTO MO3HAHHS:

OpHCHTaHHCﬁ B ACATCIBHOCTH Ha COBPEMCHHYIO CUCTCMY HAYYHBIX HpeI[CTaBHCHI/Iﬁ 06 OCHOBHBIX 3aKOHOMCPHOCTAX
pa3BUTHSL YENOBEKa, NPUPOJBI M OOMIeCTBa, TOHMMAaHHMEM MaTeMaTH4ecKOW HayKh Kak cgepbl dYeI0Be4eCKOu
JEATENLHOCTH, 3TAaloB €€ Pa3BUTHA M 3HAYMMOCTH IS PA3BUTHS IIMBUIIM3ALUH, OBJIAJICHUEM S3BIKOM MaTEMaTHKU U
MaTeMaTHYECKOH KyJIbTypOl KaK CPEACTBOM ITO3HAHHS MUPA, OBJIAJICHHEM ITPOCTEHIIIMMH HaBBIKAMHU HCCIIEI0BATEIbCKON
JeSITEIBHOCTH;

6) pusuueckoe BocmuTanue, GOPMUPOBAHUE KYIBTYPbI 3M0POBbSI K SMOIIMOHAILHOTO OJIArOMOTYYHSL:

TOTOBHOCTBIO NPUMEHSTH MaTeMaTHYECKHE 3HAHMS B MHTEPECax CBOETO 3/I0POBBs, BEICHUS 370pOBOr0 00pasa »KH3HU
(3mopoBoe muTaHWE, COAJAHCUPOBAHHBIA pEXUM 3aHATHA W OTHbIXa, pEryisapHas (U3NUecKass aKTUBHOCTD),
c(OPMHUPOBAHHOCTHIO HAaBBIKA pEQIIEKCUH, IPU3HAHUEM CBOETO NPaBa Ha OIIMOKY M TAKOTO e MpaBa IPyroro 4eIoBeKa;

7) DKOJIOTMYECKOE BOCIIUTAHHUE:

OpHEHTallMel Ha NMpPUMEHEHWE MaTeMaTHMYeCKHX 3HAHWW AJIsl PelIeHus 3ajad B OOJIACTH COXPaHHOCTH OKpYKaromieh
Cp€abl, IJIAHUPOBAHHA IOCTYIIKOB MW OHLCHKH HX BO3MOXHBIX HOC.He):[CTBI/Iﬁ JJIsA Opr)KaIOHIeﬁ Cp€abl, OCO3HAHUEM
TII00TBHOTO XapaKTepa SKOJOTMIECKHUX MPoOIeM 1 ITyTei NX pereHus;

8) ajanTanys K U3MEHSFOLIUMCS YCIOBUSM COIIMATBHON U MIPUPOIAHOMN CPEJIbL:

T'OTOBHOCTBIO K ):[eﬁCTBPIHM B YCJIOBUAX HeOHpeI[e.HéHHOCTI/I, IMMOBBINICHUIO YPOBHSA CBOEH KOMIIETEHTHOCTH qyepes
NPaKTHYECKYIO AEATEIBHOCTD, B TOM YHCIIE YMEHUE YUUTHCS Y APYTHX JIOJeH, TPHOOPETaTh B COBMECTHOM JESTEIbHOCTH
HOBBIC 3HaHHS, HABBIKU M KOMIIETCHIIMH U3 OIIbITa JPYTHX;

HEOOXOIMMOCTBIO B ()OpPMHUPOBaHWUM HOBBIX 3HAHWK, B TOM 4YHcie (OPMYJIUPOBATh WJIEH, TOHSTHS, TUIOTE3Bl 00
O6’beKTaX U ABJICHHUAX, B TOM 4YHUCJIC pPAHEC HCU3ZBCCTHBLIX, OCO3HABAaTh )Ie(i)I/I]_[I/ITBI COOCTBEHHBLIX 3HAHHH U
KOMIIETEHTHOCTEH, TJITAHUPOBATh CBOE PAa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAllMIO, BOCIIPHHUMATH CTPECCOBYIO CHUTYAIIMIO KaK BBI3OB, TPEOYIOIIMI
KOHTPMEP, KOPPEKTUPOBATE NIPUHUMAEMBIC PCIICHUA U )IeﬁCTBHH, q)OpMyHI/IpOBaTB U OOCHUBATh PUCKU U TMOCICACTBHA,
(hOopMHUPOBATH OMBIT.

METAIIPE/IMETHBIE PE3YJIBTATBI

[To3HaBaTenbHBIC YHUBEPCATHHBIC YICOHBIC TEHCTBUS

Bbas3oBrle Jornueckue neHCTBUA:

BBISBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKK MATEMAaTHYECKUX OOBEKTOB, MOHATWH, OTHOLICHHHA MEXIY
MOHATUAMH, (OPMYJIUPOBATH OMNPEJACIICHNs IOHATUH, YCTaHABJIWBaTh CYIIECTBEHHBIM MPH3HAK KiacCU(DUKALINY,
OCHOBaHMUS JIsl 0000IIEHUS U CPABHEHUS, KPUTEPHUH ITPOBOIUMOTO aHAJIH3a,

BOCIIPUHUMATh, (OPMYITUPOBATh U TPeoOpa3OBBIBATH CYXKJICHHUS: YTBEPIUTCIbHBIC W OTPHUIATEIbHBIC, CIUHUYHBIC,
YacTHbIC U OOIIIKE, YCIIOBHBIC,

BBISBIIATh MaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W TPOTHBOpeurs B (akTaX, JAHHBIX, HAOIOJACHHSIX H
YTBEPXKICHUSIX, TIPejiarath KpUTEPUH 7Sl BBIIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUUIA;

JIeaTh BBIBOJBI C UCIIOJB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX ¥ MHIYKTUBHBIX YMO3AKIIFOUCHUH, YMO3AKITIOUCHII
10 aHAJIOTHH;



pasduparh J0Ka3aTeNhCTBA MATEMATHYCCKUX YTBEPXKACHUH (MIPSMbIe W OT TPOTHBHOTO), MPOBOJHUTH CAMOCTOSTEIHLHO
HECIIOKHBIE JIOKA3aTelIhCTBA MAaTEeMaTH4YeCKUX (DaKTOB, BBICTPaWBaTh apryMEHTAIMI0, TPUBOJUTH TNPUMEPHl H
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PAcCyKACHUS;

BBIOMpPATh CTIOCO0 pereHus ydeOHOW 3amadnm (CpaBHHBATh HECKOJIBKO BApHAHTOB pEIICHHsS, BRIOWpAaTh Hambosee
MOJIXOISANIHN ¢ yY4ETOM CaMOCTOSATEILHO BBIICTICHHBIX KPUTECPHEB).

BazoBrie nccnenoBaTenbCKIe ACUCTBHSL:

WCTIONB30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUH MHCTPYMEHT MO3HaHUs, (OPMYIHPOBATH BOMPOCH, (HUKCHPYIOLIHE
MPOTHBOpPEYHE, TMPOOJEMYy, CaMOCTOSTEIbHO YCTaHABIUBATH HCKOMOE U JaHHOE, (OPMHUPOBATh THIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UIIHIO, MHCHUE;

MPOBOJUTH MO CAMOCTOSTENILHO COCTABJICHHOMY IUIAHY HECIOXKHBIH ASKCHEPUMEHT, HEOOJIbIIOE HCCICAOBAaHHUE I10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00BEeKTa, 3aBUCHMOCTEH 00BEKTOB MEXITY COOOH;

CaMOCTOSITEIIBHO (POPMYITUPOBATh 00OOINEHNSI W BBIBOJBI TI0 PE3yJIbTaTaM MPOBENEHHOTO HAONIOJCHUS, UCCIeOBAHMUS,
OLIEHUBATH JTOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTAaTOB, BEIBOJOB U 00001IeHNI];

MPOTHO3MPOBAaTh BO3MOXKHOE pPa3BUTHE MpoIecca, a TaKKe BBIIBUTATh MNPEANONIONKEHHS O €ro pa3BUTUH B HOBBIX
YCIIOBHSIX.

Pabora ¢ undopmarueii:

BBISIBIISITH HEIOCTATOYHOCTh M U30BITOYHOCTH MH(OPMAIMHY, TaHHBIX, HEOOXOAUMBIX IJIsl pEIICHHs 3a1auH;

BBIOUpATh, AHATM3UPOBATh, CHUCTEMATH3UPOBATh W HMHTEPIPETHPOBATH WH(POPMAIUIO Pa3IUYHBIX BHIOB U (popMm
MPECTABIICHUS;

BBIOMpaTh GOpMy TpeacTaBieHHS UHPOPMALMU M WUIIOCTPUPOBATH pelllacMble 3aJlaud CXeMaMH, AuarpaMMaMH, HHOH
rpaduKoi ¥ UX KOMOUHAIHSAMU;

OLICHMBATh HAAGKHOCTh HWH(POpPMAIMM 1O KPUTEPHSM, MPEUIOKEHHBIM YUYUTENEM WM  CHOPMYITUPOBAHHBIM
CaMOCTOSITEIBHO.

KommyHHKaTHBHBIE YHUBEpCAIbHBIE yueOHbIE ICHCTBUS:

BOCIIPUHUAMATE B (OPMYITUPOBATH CYXKIACHUS B COOTBETCTBUH C YCIOBUSMHU M IESIMUA OOIICHUS, ICHO, TOYHO, TPAMOTHO
BbIpaXXaTb CBOIO TOYKY 3pC€HHA B YCTHBIX M IMUCBMCHHBLIX TCKCTAX, JaBaTbhb IMOACHCHUA IO XOAY PCHICHUA 3aJdaydu,
KOMMEHTHPOBATh IIOJy4YEHHBIN pe3yibTart;

B X0JIc 00CYXJICHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOW TEMBI, TIPOOJIEMBI, peliaeMoi 3a/1auu, BLICKa3bIBATh
WJIeU, HAIEJICHHBIC HA TMOKMCK PEIICHHS, COMOCTABIATH CBOM CYXKJCHHS C CYXKICHHAMH JIPYTUX YYACTHUKOB JTUAIIOTA,
O0OHapYXHUBATh pa3IHyKe U CXOACTBO MO3HILNH, B KOPPEKTHOH QopMe POpMyITUPOBATH PA3HOTJIACHS], CBOW BO3PAYKECHHS;
MPEICTABISITh PE3YJIbTAThl PEIICHHUS 3a/aud, SKCIEPUMEHTA, HCCICOBAHUS, MPOEKTa, CAMOCTOSATENHHO BBIOHPAThH
(dbopMar BBICTYIUICHHS ¢ YYETOM 3a/1a4 MPE3CHTAIUN U 0COOESHHOCTEH ayTUTOPHH;

MOHUMATh W HCIOJb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHAMBUIYILHOH pabOTBl TNPH PEIIeHHH YYeOHBIX
MaTeMaTHYECKHX 3aJ1a4;

MPUHUMATEL [EJb COBMECTHOHN JIESATENbHOCTH, TUIAHUPOBATh OPraHU3alHI0 COBMECTHOH padOThI, pacHpenessiTh BHIIBI
paboT, TOroBapuBaThCs, 00CYKIATh MPOIIECC U PE3YJILTAT PAOOTHI, 0000IIATE MHEHHS HECKOIBKHUX JIFOJICH;

Y4acTBOBaTh B TPYHIIOBBIX (opmax padboTsl (00CyKAeHUs, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U JIPYTHUE), BHIMOIHSITH
CBOIO YacTh pabOThI U KOOPJAMHUPOBATH CBOW JICHCTBUS C APYTMMHU YICHAMH KOMAaHIbI, OI[CHUBATh Ka4eCTBO CBOETO
BKJIa/Ia B OOIIHIA IPOIYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PerynstuBHbBIC yHUBEpCANbHBIC YIeOHbBIE EHCTBUS

Camoopranu3aims:

CaMOCTOSITEJIBHO COCTABJIATh TUIAH, AITOPUTM PEIICHUS 33aud (MM €ro 4acTh), BRIOUPATh CIOCOO pPElIeHUs ¢ yu&ToM
HUMEIOIUXCSl PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAapHAHTHI PEIICHHN C
y4€TOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHATIBHBIA HHTEIIEKT:

BJaJIeTh COCO0aMH CaMOTIPOBEPKH, CAMOKOHTPOJIS IIPOLiecca U pe3ysbTaTa PELICHUS] MaTeMaTHIeCKOH 3a1auH;
npeaABUACTE TPYAHOCTHU, KOTOPBIC MOTI'YT BO3HUKHYTH IIPpU PEIICHUHN 3ada4dd, BHOCUTH KOPPEKTHBLEI B JICATCIBHOCTL Ha
OCHOBE HOBBIX 00CTOSTENILCTB, HAMICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEMH;

OLIEHMBATh COOTBETCTBHE PE3YNbTaTa ACATEIBHOCTH OCTABICHHON LIENH U YCIOBHUAM, OOBSICHATH NPUYHUHBI JOCTHKEHHUS
WJIM HEJOCTH)KEHUS 1S, HAXOUTh OIIMOKY, JaBaTh OLICHKY IPUOOPETEHHOMY OIIBITY.

IIPE/IMETHBIE PE3Y/IBTATHI

K koHIty 00ydenus B 7 kiacce 00y4daronuiics MOIyYUT CIEAYIONIUE TPEIMETHBIC PE3YJIbTATHI:

Uwcrna v BEIYUCICHUS

BrImonHATh, covyeTast yCTHbIE U MMChbMEHHBIE MPUEMBI, apUPMETUIECKUE JICHCTBYSI C PAIIMOHATILHBIMH YHCITAMH.
HaxonuTh 3Ha4eHUs YUCIOBBIX BBIPAXKCHUH, MPUMEHITH Pa3HOOOpasHble CIOCOObI W MPUEMbI BHIYUCICHUS 3HAYCHHN
JPOOHBIX BBIPAKCHUH, COACPIKANUX OOBIKHOBEHHBIC U ICCATUYHEIC IPOOH.

[lepexomuTh OT OgHOW (OPMBI 3aMKUCH YHCENT K Ipyroi (mpeoOpa3oBbIBaTh ACCATHYHYIO IpOOb B OOBIKHOBCHHYIO,
O0OBIKHOBEHHYIO B JIECATUYHYIO, B YJACTHOCTH B OECKOHEUHYIO JECATHIHYIO IPOOB).



CpaBHUBATh U YHOPSIOYUBATH PALMOHAIBHBIC YUCTIA.

OKpyTIATE YHCIIA.

BrINONHATS TPUKHUIKY W OLEHKY pe3yjbTaTa BBIYMCIECHUH, OLIEHKY 3HAYEHHH YHCIIOBBIX BBIpaXXEHHWH. BBINOTHATH
JEHCTBHA CO CTENECHIMHY C HATYPaIbHBIMU IIOKA3aTEIISIMHU.

IIpyMeHATE IPHU3HAKY JEIUMOCTH, Pa3I0KEHUE HA MHOXKHUTEIN HATypaJIbHBIX YHACE.

Pemarp mpakTHKO-OpMEHTHPOBAHHBIE 3a/ladM, CBA3AHHBIE C OTHOIIEHHUEM BEJIWYMH, MPONOPLHOHAIBHOCTHIO BEIHYMH,
MIPOLIEHTaMH, HWHTEPIPETUPOBATh PE3YJAbTaThl PELICHHs 3a7ad ¢ Y4€TOM OrpaHWYEHHH, CBA3AHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX 00BEKTOB.

AnreOpanvecKue BBIPaKEHUS

Hcnonb3oBaTh anreOpandecKky0 TEPMHHOJOTHIO W CHUMBOJIHMKY, MPHMEHITH €€ B Mpolecce OCBOCHHS Y4eOHOTO
MaTepHana.

Haxonuts 3Ha4ueHus1 OyKBEHHBIX BBIPQKEHUH MIPY 3a1aHHBIX 3HAUYEHHSIX [IEPEMEHHBIX.

BrimonHsaTe mpeobpa3zoBaHusl 1EJOr0 BBIPAKEHHS B MHOTOWIEH NPHUBEICHHEM MOAOOHBIX CIIaraeMblX, PacKpBITHEM
CKOOOK.

BbImonHAT yMHOXXEHHE OJHOWIEHa Ha MHOTOWIEH M MHOTOWIEHa Ha MHOTOWICH, IPUMEHATh (QOpMyJbl KBaapaTa
CYMMBI U KBaJipaTa pa3HOCTH.

OcCyIecTBIATh Pa3NOKEHUE MHOTOWICHOB HAa MHOXHTENH C TOMOIIBIO BBIHECEHHWS 32 CKOOKHM OOIIEro MHOMXHTEINS,
IPYIIUPOBKH CIaraeMblx, IPUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOXKEHHUSL.

[IpumensTs nmpeoOpa3oBaHKUs MHOTOWICHOB AJISl PEIICHHs Pa3lIMYHbIX 33a7ad U3 MAaTeMaTHK{, CMEXHbBIX MPEIMETOB, U3
peanbHON NPAKTHUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATYPAIbHBIMU TTOKA3aTEISIMH TS TPE0Opa30BaHUSI BRIPAIKEHI.

VYpaBHEHUS U HEPABEHCTBA

Pemate nuHEWHbIE ypaBHEHUsS C OJHOM IIEPEMEHHON, IMPUMEHSAS NPABWIA IIEpeXofa OT HMCXOAHOIO YpPaBHEHMs K
paBHOCUIBHOMY eMy. [IpoBepsTh, BISETCS I YUCIIO KOPHEM YpaBHEHUSI.

[IpumensTs rpaduyeckre METOIb! IPU PEILICHUN JINHEWHBIX YPAaBHEHUH U UX CHCTEM.

[MoaGupate mpuUMepHI Map YHUCe, SBISIOMINXCSA PEIICHUEM JTMHEHHOTO YpaBHEHHUS C ABYMSI IEPEMEHHBIMH.

CTtpouTh B KOOPAMHATHOM IUIOCKOCTH TpayK JTUHEHHOrO YpaBHEHHs C IBYMS NEPEMEHHBIMH, MOJB3YSCh TPa(UKOM,
MPUBOJUTH IPUMEPHI PELICHNS YPaBHEHUS.

Pemate cucteMsl AByX JTMHEHHBIX YPaBHEHUN C IBYMS IEPEMEHHBIMH, B TOM YHCJIE IpadUuecKH.

CocTaBnaTe M pewaTb JHMHEHHOE YypaBHEHHE WJIM CHCTEMY JIMHEWHBIX YpaBHEHHUH 110 YCIIOBHIO 3aJauH,
HMHTEPIPETHPOBATE B COOTBETCTBUU C KOHTEKCTOM 3aJjaul MOJTYYECHHBIN pe3yIbTarT.

OyHKIUU

N300paxkaTb Ha KOOPJAUHATHON TPSAMON TOYKH, COOTBETCTBYIOIIHNE 3aJJaAHHBIM KOOPJIWHATAM, JTyYH, OTPE3KH, HHTEPBAJIbI,
3aITUCHIBATh YHCIOBBIC IPOMEXKYTKH Ha alNreOpandeckoM s3bIKe.

OtMeuaTs B KOOPAMHATHOH IUIOCKOCTH TOYKM II0 33JaHHBIM KOOpAMHATaM, CTPOUTH Ipad)UKy JTHHEHHBIX (QYHKIHH.
Crpourts rpaduk GpyHKIUH y = [X|.

OnwuceiBaTh C MOMOIIBIO0 (QYHKIIUH M3BECTHBIE 3aBHCUMOCTH MEXK/Y BEIMYHMHAMH: CKOPOCTh, BPEMsl, pacCTOsSHUE, IeHa,
KOJINYECTBO, CTOMMOCTD, IPOU3BOIUTEIBHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTs 3HaueHue QyHKIUU 110 3HAYCHUIO €€ apryMeHTa.

[Nonumars rpaduyeckuii cmocod MpeAcTaBIeHUs U aHaIH3a HHPOPMAIUH, U3BJIEKATh H HHTEPIIPETUPOBATh HH(OpMAIIHIO
13 TpaQUKOB peallbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenus B 8 kinacce 00ydyaromuics MOMYIHUT CIAEAYIOIUE TPEIMETHBIE PE3yIbTaThI:

Yucna 1 BBIYUCIEHUS

Hcnonp30BaTh HaudaNbHbIE TPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX YHCEN JUIA CPaBHEHHS, OKPYTJCHHS H
BBIYUCIICHUH, N300pakaTh AEHCTBUTENbHBIC YMCIIA TOUKAMHU Ha KOOPAHMHATHOMN MPSIMOH.

[lpumensaTe moHSATHE apU(PMETHYECKOr0 KBAAPATHOTO KOPHS, HAXOAWTh KBaJpaTHbIE KOPHM, HCIONB3YS MpHU
HEOOXOJIMMOCTH KaJIbKYJISITOP, BBIONHSITE MTPeoOpa3oBaHus BBIPAXKEHUH, colepKalliuXx KBajpaTHbIE KOPHHU, HCIIONIb3Ys
CBOICTBa KOpHEH.

Hcnonb30BaTh 3amucy OONBIIMX U MaJIbIX YHCEI C IIOMOIIBIO ASCATHYHBIX ApoOeii U creneneit umncia 10.
Anrebpanveckue BbIpaKeHUS

[IpuMeHATh MOHATHE CTENEHH C IEJBIM ITOKa3aTeNIeM, BHIITONHATh TPeo00pa3oBaHusl BRIPAXKEHUH, COJEpKAIINX CTEIIEHH C
LIEJIBIM T0Ka3aTeIIEM.

BEIMONTHATE  TOXKJECTBEHHBIE TPEOOpPA30BAHUSI PAIMOHAIBHBIX BBIPRKEHU Ha OCHOBE TIPaBWII JCUCTBHHA HAJ
MHOTOWJICHAMH H aJITe0OpandecKUMH APOOSMH.

PacknanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIH.

[TpumensTe npeoOpazoBaHusl BHIPAKECHUHN U PELICHUS Pa3jIMYHBIX 3a/a4 W3 MaTeMaTHK{, CMEXKHBIX NPEIMETOB, U3
peabHOM MPaKTUKH.

VYpaBHEHHUS U HEPABEHCTBA

Pemats nuHeliHbIe, KBafipaTHbIE YpaBHEHUS U palliOHAIbHBIC YPaBHEHMS], CBOASALINECS K HUM, CUCTEMBI IBYX YpaBHEHUI
C IByMs IIEPEMECHHBIMHU.

[IpoBomuTE MpoCTEHIINE HCCIEAOBAHNSI YPAaBHCHUHA W CHUCTEM yYpaBHCHHIA, B TOM YHCIIE C MPUMEHECHHUEM TpaduIecKuX
npeacTaBieHuil (ycTaHaBIMBATh, UIMEET JIW ypaBHEHHE WM CUCTEMa YPaBHEHUH PELICHHs, €CITU UMEET, TO CKOJIBKO, U
npouee).



[TepexoauTh OT CIOBECHOW (OPMYITHPOBKH 3aadd K €€ anreOpandecKoid MOJETH ¢ IOMOIIBIO COCTaBJICHUS YpaBHEHUS
WJIM CUCTEMBI YpaBHEHHUH, HHTEPIPETHPOBATH B COOTBETCTBUH C KOHTEKCTOM 33/1a4H MOYIEHHBIA PE3yiIbTaT.
[IpuMeHsTH CBOWCTBAa YHCIIOBBIX HEPAaBEHCTB MJIsl CPaBHEHHs, OLEHKH, pEIIaTh JUHEHHBIE HEPAaBEHCTBA C OJHOU
MEPEeMEHHOM M WX CHCTEMBI, [aBaTh TpadUUecKyl0 WILIIOCTPAIIMI0 MHOXKECTBA pEIIEHUH HEpaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

DOyHKIUU

[lonnmatpe ¥ UCMONB30BaTh (GYHKIUOHAIBHBIC TTOHITUS M S3BIK (TEPMHUHBI, CHMBOJIIMYECKUE 0003HAUCHHS), ONPEACIITh
3HaueHne (PYHKITUH 110 3HAUYEHUIO apTyMEHTa, OTPeAeTsTh CBONCTBA PyHKINH 1O e€ rpaduky.

CrtpouTth rpaduku 3JeMeHTapHBIX (QYHKIIHA BAA:

y=k/x,y=x2,y=x3,y=x|,y = VX, OIHUCHIBATH CBONHCTBA YHCIOBOI ¢dyHKIMH 110 e€ TpaduKy.

K xon1ry oOydenus B 9 kacce 00y4dalonuiics MONIYyIUT CIEAYIONTNE TPeIMETHBIE PEe3YIbTATHI:

Hucna v BBIYUCICHUS

CpaBHUBATh U YHOPSIIOYMBATH pAllOHATILHBIE U HPPAlOHATIBHBIE YHCTA.

BrimonusaTe apudmeTnueckue AEHCTBHS C PAalMOHAIBHBIMH YHCIaMH, COYETas YCTHBIE M THChbMEHHBIE MNPUEMEI,
BBITIONHSTH BEIYHACICHUS C MPPAIMOHATEHBIMA YHCIIAML.

HaxonuTs 3Ha4eHus cTeneHeil ¢ HeapIMH MOKa3aTeIsIMU U KOPHEH, BEIYUCISTh 3HAUCHHUS YHCIOBBIX BBHIPAKEHHI.
OKpyTasITh AEHCTBUTENBHBIC YUCIIA, BBIMOIHAT MPUKUAKY pe3yIbTaTa BEIYUCICHUH, OLIEHKY YHCIOBBIX BBIPAKCHUH.
YpaBHEHUS U HEPABEHCTBA

Pemarp nuHeitHbIE W KBaJapaTHBIE YPaBHEHWS, ypaBHEHUS, CBOIIIMECS K HHUM, MPOCTEHIIHE MPOOHO-palmoHaIhHBIE
ypaBHEHUS.

Pemartp cucteMsl ABYX JIHHEHWHBIX YpaBHEHWH C IBYMs MEPEMEHHBIMH M CHCTEMBI ABYX ypaBHEHHUH, B KOTOPBHIX OIHO
ypaBHEHHUE HE SBISETCS TNHEHHBIM.

Pemate TekcTOBBIE 3aauM anreOpandecKuM CIIOCOOOM C TOMOIIBIO COCTABICHHS YpPAaBHEHUS WM CHCTEMBI JIBYX
ypaBHEHUH ¢ ABYMsI IEPEMEHHBIMHU.

[IpoBoauTh mpocTeiiye UcciieOBaHNsl ypaBHEHU U CHCTEM ypaBHEHWH, B TOM YHCIIe C MPUMEHEHHEM TpadunIecKux
MpescTaBlIeHuH (YCTaHaBIMBaTh, UMEET JU YpaBHEHHE WM CHCTEMa ypaBHEHHM peIIeHHs, €CIU HUMEET, TO CKOJIbKO, U
npouee).

Pemarp nuHelHBIE HEpaBEHCTBa, KBaJIpaTHbIE HEPAaBEHCTBA, M300pakaTh pElIeHHe HEPaBEHCTB Ha YHCIOBOM MPSIMOMH,
3aIHACHIBATh PEIICHUE C TOMOIIBI0 CHMBOJIOB.

Pemate cucreMbl TMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOUAIOIIME KBaJpaTHOE HEPaBEHCTBO, W300paXkaTh
pElIeHre CHCTEMBI HEPABEHCTB Ha YUCIIOBOW MPSIMOH, 3aIMCHIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonp3oBaTh HEpaBEHCTBA MTPH PEIICHUH PA3IMYHBIX 3a/1a4.

DyHKIUU

PacrniozHaBath (yHKIMM W3y4YeHHBIX BHIOB. [I0Ka3bIBaTh CXEMAaTHUYECKH PACIIONOKEHUE HA KOOPAWHATHOW TIOCKOCTU
rpadukoB Gymkumit Buma:y = kx,y = kx+b,y=k/x,y=ax2+bx+c,y=x3,y= Vx,y= |x|, B 3aBHCHMOCTH OT
3HaYeHHH KOA(PPHUIINEHTOB, ONICHIBATH CBOWCTBA (PYHKIIUH.

Crtpouth W U300paXkaTh cXeMaTH4YeCKH Tpa(uKH KBaJpaTWYHBIX (YHKIWH, OMUCHIBATH CBOWCTBA KBaJpPaTHYHBIX
(hyHKIHI 110 UX Tpadukam.

Pacnio3naBath kBagpaTHuHyto (YHKIUIO TIO (OpMylie, MPUBOIUTH NMPUMEPHI KBAaJIPaTHYHBIX (DYHKIMH W3 peanbHOM
KU3HU, PU3UKH, TEOMETPHUU.

UrcnoBble MOCIEN0BATENBHOCTH U IPOTPECCUU

Pacrio3HaBaTh apupMETHUECKYIO U TEOMETPUIECKYIO ITPOTPECCHH MIPH Pa3HBIX CIIOCO0aX 3aaHMsl.

BEIMONHATS BBIYHCIIEHUS. C MCIONB30BAHUEM (QOPMYJ N-TO WieHa apu(@METHYeCKOH M TeOMETPUYECKOH MpOorpeccui,
CYMMBI TIEPBBIX N YJICHOB.

N300paxath 4ieHbl MOCIe0BATENFHOCTH TOYKAMH Ha KOOPIUHATHON IJIOCKOCTH.

Pemate 3agaun, cBA3aHHBIE C YHCIOBBIMU IIOCJIEJOBAaTENLHOCTSIMHM, B TOM YHCIE 3aJadyd U3 PEajbHOM >KM3HHU (C
WCTIOJIb30BAaHMEM KaJIbKYJIATOPA, IU(PPOBBIX TEXHOIOTHH).

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA «I'EOMETPHUS» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIUYHOCTHBIE PE3YJ/IbTATbBI

JImdaHOCTHBIE pe3ynbTaThl OCBOEHHS MPOTPaMMBI yaeOHOTO Kypca «I'eoMeTpus» XapaKTepu3yroTCs:

1) naTproTHYECKOE BOCITUTAHHUE:

MPOSBICHUEM HHTEpeca K TMPOIIIOMY W HACTOSIIEMY pPOCCHIMCKOM MaTeMaTHKH, LEHHOCTHBIM OTHOLIEHHEM K
JOCTHKEHHUSAM POCCHUMCKMX MaTEMaTHKOB M POCCHHCKOW MaTeMaTH4eCKOM LIKOJIBI, K MCIIOJIBb30BAHUIO 3TUX AOCTHKEHUI
B IPYTHX HayKax W MPUKIaIHBIX cepax;

2) rpaKAaHCKOE U TyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

TOTOBHOCTBIO K BBHIIMOJTHEHUIO 00SA3aHHOCTEH TPasKAaHNHA M PealIM3alllid ero NpaB, NPEACTaBICHUEM O MaTeMaTHUYECKUX
OCHOBaX (PYHKIIMOHMUPOBAHHS PA3IUYHBIX CTPYKTYD, SIBICHUH, IPOIEayp IPaKIaHCKOTO 00mecTBa (Hampumep, BEIOOPHI,



OIIPOCHI), TOTOBHOCTBIO K OOCY)KICHHUIO 3THYECKHX NMPOOIeM, CBA3aHHBIX C MPAKTUYECKHM NPUMEHEHHEM IOCTIKECHHI
HAyKH, OCO3HAHWEM BaKHOCTH MOPATbHO-3THYECKHX NMPUHIUIIOB B AEATEIBHOCTH YIEHOTO;

3) Tpy0BOE BOCIIHTAHHUE:

YCTAaHOBKOM Ha aKTHBHOE y4JacTHE B PEIICHWU INPAKTHUECKHX 3aJad MAaTEeMaTHYeCKON HAIpaBICHHOCTH, OCO3HAHUEM
BRKHOCTH MaTEMaTHYECKOTO O00pa3oBaHMS HAa MPOTSHKEHHHM BCeH OJKM3HM IS YCIEIIHOH TMpogecCHOHATBHOU
NESITETbHOCTH W Pa3BUTHEM HEOOXOAMMBIX yMEHHH, OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHHUEM HHIMBHUIYAIbHOU
TpaeKTOpuH 00pa30BaHMA U KUZHEHHBIX MJIAHOB C YYETOM JIMYHBIX HHTEPECOB U 0OLIECTBEHHBIX OTPEOHOCTEIH;

4) scTeTHYECKOE BOCIIMTAHHE:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY M JCTETHYECKOMY BOCIPHUSATHIO MaTEeMaTHYeCKMX OOBEKTOB, 3a/ad, PELICHHH,
paccykIeHui, yMEHHIO BUJETh MaTeMaTH4ecKrue 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HayYHOTO MMO3HAHHUS:

OpHEHTAIMell B JEeATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX IPEICTABICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHSL YENOBEKa, NPUPOJABI M OOMIeCTBa, MOHMMAaHMEM MaTeMaTH4YecKOW HayKd Kak cgepbl dYeI0Be4ecKOu
JeSITENbHOCTH, ATAlOB €€ pa3BUTHA M 3HAYMMOCTH JUISL Pa3BUTHUS LMBWIM3ALUH, OBIAJCHUEM S3bIKOM MaTEMAaTUKU H
MaTeMaTHYeCKOH KyJIbTypOi KaKk CPeACTBOM ITO3HAHHS MUPA, OBJIAICHUEM ITPOCTEHIIIMMH HaBBIKAMH HCCIIEI0BATEIbCKON
JeSITeNbHOCTH;

6) ¢usnueckoe Bocuranue, GOpMUPOBAHUE KYIBTYPhI 30POBbS M SMOILIMOHAIBLHOTO OJIArONmOTyyHst:

TOTOBHOCTBIO NPUMEHSTH MaTeMaTHYECKHE 3HAHMS B WHTEPECax CBOETO 3/I0POBBS, BEICHUS 30pOBOT0 00pasa yKH3HU
(3mopoBoe mHTaHWE, COANAHCHUPOBAHHBIA PEXUM 3aHATHA W OTABIXA, peryispHas (u3mdeckass aKTUBHOCTB),
c(OPMHUPOBAHHOCTHIO HAaBBIKA pEQIICKCUH, IPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TAaKOTO e MpaBa IPyroro 4YeJoBeKa;
7) 3KOJIOTHYECKOE BOCIIUTAHHUE:

OpHeHTAaIMell Ha NPUMEHEHHEe MAaTeMAaTHYeCKHX 3HAHHWU ISl pelIeHUs 3agad B 00JAacTH COXPAHHOCTH OKpYKaIoIIei
CpCabl, INIAHUPOBAHHA IOCTYIIKOB MW OLCHKH HX BO3MOXHBIX HOCHCZ[CTBI/Iﬁ JJIsA Opr)KaIOHleﬁ Cpe€abl, OCO3HAHUEM
rII00AILHOTO XapaKTepa KOJIOTHIECKUX MPOOJIeM U MyTeH UX PelICHus;

8) ajanTanys K M3MEHSFOLIUMCS YCIOBUSM COLIMATBHON U MIPUPOAHON CPEJIbI:

T'OTOBHOCTBIO K I[eflCTBPISIM B YCJIOBUAX HeOHpeI[CJ'IéHHOCTI/I, IMMOBBILICHUIO YPOBH:A CBOEH KOMIIETEHTHOCTH qyepes
MIPaKTHUECKYIO IE€ATEIbHOCTh, B TOM YHCIIE YMEHHUE YUUTHCA Y APYTUX JIOEH, IpruoOpeTaTh B COBMECTHOM NesITETbHOCTH
HOBBIC 3HAHWS, HABBIKU M KOMIIETCHIIMH U3 OIIBITa JPYTHX;

HEOOXOAMMOCTEI0 B ()OPMUPOBAHMHM HOBBIX 3HAHUH, B TOM dYHCIEe (GOPMYIHPOBATH HJIEH, MOHSTHS, THIIOTE3Bl 00
06’BCKT3X U ABJICHHUAX, B TOM 4YHUCIC paHCC HCHU3BCCTHBIX, OCO3HABATb Ile(i)I/IHI/ITLI CO6CTB€HHLIX 3HAHUU U
KOMITCTEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, BOCIIPHHHMATh CTPECCOBYIO CHUTYAIlHMIO KaK BBI30B, TpeOyrOMIMit
KOHTpPMEp, KOPPEKTUPOBATh PUHIUMAaEMble PEIICHUsI U JICHCTBUS, (OPMYJIMPOBATh U OIICHUBATh PUCKU M TIOCIIEACTBUS,
(hOpMHUPOBATH OIIBIT.

METAIIPE/IMETHBIE PE3YJIbTATbBI

[No3naBaTenpHBIC YHUBEPCAIbHBIEC yueOHBIE IEHCTBUS

ba3oBrie jornueckue aeicTBUSA:

BEISIBIISITH M XapaKTEPU30BATh CYIIECTBEHHBbIC IMPHU3HAKKM MATEeMAaTHYECKHMX OOBEKTOB, TMOHSTHH, OTHOIICHHHA MEXIY
MOHATHSIMU, (OPMYITUPOBATH OMNpEJCICHNUsT TOHATHH, YCTAHABIWBATh CYHICCTBEHHBIM MpPU3HAK KIacCU(UKAILINY,
OCHOBaHMS JUIsl 0000IIIEHNS U CPABHEHUS, KPUTEPHH ITPOBOIMMOTO aHAJIN3a;

BOCIIPHHUMATD, (POpMYyIHpPOBaTH U NPeoOpa3OBBIBATH CYKICHUS: YTBEPAWTENbHBIE W OTpULATENbHBbIC, €AMHUYHBIC,
YacTHBIE U O0ILKE, YCIOBHBIE;

BBISIBIISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TPOTHBOpeuns: B (pakTax, JaHHBIX, HAONIOAECHUAX H
YTBEP)KIACHHUSX, IpeAiaraTb KpUTEPUH [T BBISABIICHUS 3aKOHOMEPHOCTEH M POTUBOPEUHii;

JieNlaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX M MHIYKTUBHBIX YMO3aKITIOUEHUH, YMO3aKIIOUSCHUN
10 aHAJIOTHH;

pa3bupaTts AOKa3aTeIbCTBA MAaTEMATHUECKUX YTBEPXKACHUN (TIpAMbIE W OT MPOTHUBHOTO), MPOBOAWUTH CAMOCTOATEIHHO
HECJIOKHBIE J0Ka3aTeNIbCTBa MAaTeMaTU4ecKuX (PakTOB, BBICTPaMBaTh apryMEHTALMIO, HPUBOJUTH NPUMEPHl H
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCyKICHUS;

BBIOMpaTh CMoco0 perieHns ydeOHOM 3afaun (CpaBHHUBATh HECKOJBKO BApWAHTOB pEIIEHUs, BBHIOMpaTh Hanbolee
MOIXOAAIINN C yYETOM CaMOCTOSITENILHO BBIACTICHHBIX KDUTEPHEB).

basoBble nccaenoBaTenbCKUE AEHCTBUS:

WCITIONIb30BaTh BOMPOCHI KaK HCCIIENOBATENbCKANH HHCTPYMEHT MO3HaHUS, (HOPMYIHPOBATH BOMPOCHI, (DUKCUPYIOIIHE
MPOTHUBOpEYHEe, TPOOIEMy, CaMOCTOATENbHO YCTAaHABIMBAaTh HWCKOMOE U JaHHOe, (HOpMHPOBATH THUIIOTE3Y,
apryMeHTUpPOBAaTh CBOIO MO3UILINIO, MHEHHE;

MPOBOJNTH IO CAMOCTOATENHHO COCTaBICHHOMY IUIaHY HECIOXKHBIM OJKCIIEPUMEHT, HEeOONBINIOe HCCIEIOBAHNUE II0
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTEMaTHIECKOTO 00BEKTa, 3aBHCUMOCTEH 0OBEKTOB MEXK Ty COOOM;

CaMOCTOSITEIBHO (POPMYIUPOBaTh 00OOIIEHHSI U BBIBOABI O Pe3yJibTaTaM MPOBEAEHHOTO HAOIIOJCHHUS, UCCIEOBaHUS,
OLIEHUBATH JTOCTOBEPHOCTH MOJTYUYECHHBIX PE3YJIbTAaTOB, BEIBOJOB U 00001IeHNI];



MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKKE BBIABHIATH TPEINOJOKEHHS O €ro Pa3BUTHH B HOBBIX
YCIOBHSIX.

Pabota ¢ undopmanueit:

BBISIBIIATH HEOCTATOYHOCTD U M30BITOYHOCTH HH(OPMAITNH, TAaHHBIX, HEOOXOMMBIX JJIS PEIICHHS 3a/1a49H;

BBIOMPATh, AHAIN3UPOBATh, CHCTEMATHU3MPOBATh M HHTEPIPETUPOBATh HH(OPMAIMIO DA3IWYHBIX BHIOB H (HOpPM
MpeCTaBIICHUS;

BBIOMpaTh GOpMy NpeacTaBieHUS UHPOPMALUU U WUIIOCTPUPOBATh peliacMble 3aJaud CXeMaMH, AUarpaMMaMH, HHOU
rpaduKoit M KX KOMOMHAITUSIMHU;

OLICHUBATh HAA&KHOCTh WH(POPMAIUU TIO KPHUTEPHSM, INPEUIOKCHHBIM YYHTEIeM WIH CHOPMYIHPOBAHHBIM
CaMOCTOSITEIBHO.

KoMMyHHKaTHBHBIE YHHBEPCAIbHbIE YIEOHBIE ICHCTBHS:

BOCHPHUHHAMATH U (POPMYIIHPOBATH CYXKICHHS B COOTBETCTBUH C YCIOBHSMH U LEISAMH OOIIEHHMS, SICHO, TOYHO, TPAaMOTHO
BBIpa)KaThb CBOIO TOUKY 3pEHHS B YCTHBIX M MHCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS 10 XOIy pPELICHUS 3aJadH,
KOMMEHTHPOBATH MMOJyYEHHBIN PE3yNIbTAT;

B X071¢ 00CYKJICHHUS 3a/1aBaTh BOIIPOCHI T10 CYIIECTBY 00CYXIaeMOW TEeMBI, TPpOoOJIEMBI, pelaeMoi 3a1a4H, BEICKA3bIBAaTh
WJeu, HalleJICHHbIE HA TOMCK PEICHHs, COMOCTABISATH CBOM CYXKICHHS C CYXKICHHSAMH IPYTHX YYAaCTHHUKOB JTHAIOra,
O0OHapyXHUBATh pa3IHyKe U CXOACTBO MO3HULMH, B KOPPEKTHOH QopmMe POpMyTHUpOBATh PA3HOTIACHS], CBOW BO3PAKCHHUS;
NPE/ICTABIATh PE3YyIbTaThl PEHICHHS 3aJadd, SKCIEPHMEHTAa, HCCIECJOBAHMS, IMPOEKTa, CAMOCTOATENHHO BHIOMpATh
(bopMaT BBICTYIICHUS ¢ YIETOM 33/1a4 MPE3CHTAUHN U 0OCOOCHHOCTEN ayIUTOPHH;

MOHUMATh W HCIOJb30BaTh MPEUMYLICCTBA KOMAHIHOW M WHAMBUAYaJIbHOH pabOTBHl MpH pPEUICHUH Y4eOHBIX
MaTeMaTHYEeCKUX 33/1a4;

NPUHAMATH LEeJb COBMECTHOW NESTENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOW paOOTHI, pacrpeaeiiTh BHUIIBI
paboT, ToroBapUBaThLCS, 00CYKIATh MPOLIECC U Pe3yIbTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBATh B IPYMIOBBIX Gopmax paboThl (0OCyxaeHuss, 0OMEH MHEHUSIMU, MO3TOBBIE IITYPMBI U JPYTHE), BHITOIHSITH
CBOIO 4YacTh PabOTHl U KOOPAMHUPOBATH CBOW NEHUCTBUS C JPYTUMH WIEHAMH KOMAaH/BI, OIEHHBATH Ka4eCTBO CBOETO
BKJIa/Ia B OOLIMIA POIYKT MO KPUTEPHUSM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.

PerynstuBHbIe yHUBEpCaNbHBIC YIeOHbBIE EHCTBUS

CamoopraHuzanusi:

CaMOCTOSITEIEHO COCTABIIATH IUIAH, AJITOPUTM PEIICHUS 3a1a4yd (MM ero 4acTb), BEIOMPATh CIIOCO0 peuIeHus ¢ YyIEToM
HUMEIOIIUXCSl PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BApPHAHTHI PEIICHHUN C
y4€TOM HOBOM MH(pOPMAIIHH.

CaMOKOHTpPOJIb, SMOLIMOHATIBHBIM HHTEIJICKT:

BJIaJIETh CIOCO0aMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPOLIecca U pe3ysibTaTa PeICHUs] MaTeMaTHIeCKOH 3a1a4H;
MPeIBUIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HHUKHYTH NPW PEUICHWU 33Ja4i, BHOCUTh KOPPEKTUBBI B JICATEILHOCTh Ha
OCHOBE HOBBIX 00CTOSITEIILCTB, HAMICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE Pe3yJIbTaTa ACATEIHLHOCTH IMOCTABICHHOH 1IEN M YCIOBUSIM, OOBSCHATH IPHYHHBI JTOCTIKEHUS
WA HEJIOCTHKEHHS 1eNTH, HAXOIUTh OLIMOKY, JaBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

IIPE/IMETHBIE PE3YJIbTATHI

K xonIty 00yuenus B 7 ki1acce 00yJIarOIIHICS TOMYYUT CIECIYIONTNE MPEIMETHBIC PE3YIbTATHI:

Pacrio3naBaTh M3yueHHBIE T'€OMETPUYECKHE (DUIYPhI, ONPEIENATh HMX B3aMMHOE PACIOJIOKEHUE, H300paKaTh
TeOMETPHYECKUE (PUTYPHI, BBIIOIHATh UYEPTEKHU IO YCIOBHIO 3ajadd. M3MepsTh NUHEHHBIE W YIJIOBBIE BEIMYWHBL
Pemarp 3a1aun Ha BBIYUCIICHHUE JUTMH OTPE3KOB U BEJTUYMH YTIIOB.

Jenate Tpy0yI0 OIIEHKY JTMHEWHBIX M YTJIOBBIX BETMYHH MTPEIMETOB B peaslbHOM KU3HHU, pa3MEPOB MPUPOTHBIX 0OHEKTOB.
Paznuyatek pazmepsl 3THX 00BEKTOB IO MOPSIKY BETUIHHEI.

CTpouTh YepTeXKH K TEOMETPHUECKUM 3a7a4aM.

ITonmp30BaThCS IIpU3HaKaMU paBC€HCTBAa TPCYTOJbHUKOB, HCIIOJIB30BaTh IIPU3HAKHU U CBOMCTBA paBHO6CHpeHHBIX
TPEYrOJbHUKOB IIPU PELICHUH 3a7aY.

[IpoBoAKTE TOTHYECKUE PACCYKIACHUS C HCIIOIE30BAHUEM I€OMETPHUECKUX TEOPEM.

[lomb30BaThCs MpPU3HAKAMU PABEHCTBA IPSAMOYTOJBHBIX TPEYTOJBbHUKOB, CBOWCTBOM MEIUAaHbBI, IMPOBEIACHHONH K
TUIIOTCHY3EC NPSAMOYT'OJIBHOTO TPEYTI'OJIbHUKA, B PCHICHUU I'COMETPUICCKUX 3aaay.

Onpenenars NapauieIbHOCTh TMPSMBIX C TIOMOIIBIO VYTJIOB, KOTOpbIE 0Opa3yeT ¢ HHUMH cekymias. OnpenensTs
MapauIeTbHOCTh MPSAMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUMN OT TOYEK OJHOM MPSAMOU 0 TOYEK APYTON MPSIMOIA.
Pemars 3aaun Ha KieTyaToi Oymare.

[IpoBoaNTh BBIYUCIICHWS W HAXOAWTh YHCIOBblE W OYKBEHHBIE 3HA4YEHHS YIJIOB B TEOMETPHUYECKHX 3aJadax C
WCIOJIb30BAaHUEM CYMMEI YTIJIOB TPEYTOJBHUKOB U MHOTOYTOJILHUKOB, CBONCTB YIJIOB, 00Pa30BaHHKIX MPHU TEPECCUCHUN
JBYX TIapaJUIeNbHBIX IPAMBIX CEKyIel. Pemars npakTrudeckre 3a1a9u Ha HaX0)K/IeHUE YTIIOB.

Brnagerp mOHATHEM TEOMETPHYECKOTO MecTa TOYeK. YMETh OIpeneisTh OHCCeKTPUCY yIia W CEPeIUHHBIN
MEPIICHIUKYIISAP K OTPE3KY KaK TEOMETPHUUYECKUE MECTa TOUCK.

dopMyIHpOBaTh OIMpPE/EICHUsT OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa OKPYKHOCTH, ITOJIb30BATHCS UX CBOWCTBaMH.
YMeTh NPUMEHSITh 3TH CBOMCTBA MPU PELICHUHN 3aa4.



BrnaneTs moHsATHEM ONEICAHHOMN OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXoauTh €€ eHTp. [lomp30BaThes GpakTaMu o
TOM, 9TO OMCCEKTPHCHI YTIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B OAHON TOYKE, M O TOM, YTO CEpPEeIUHHBIE MEPIIECHINKYIISPHI
K CTOPOHaM TPEYTroJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

BrnaneTs moHSATHMEM KacaTeIbHOW K OKPYXHOCTH, IOJIb30BAaThbCS TEOPEMON O MEPNEHAUKYISIPHOCTH KacaTeIbHOM U
paamyca, MpOBEAEHHOTO K TOYKE KACAHMS.

[Tonb30BaTHCS MPOCTEUITUMHU T€OMETPUUCCKUMHI HEPABEHCTBAMH, TOHUMATh UX MPAKTUYCCKUN CMBICIL.

[IpoBOIUTE OCHOBHBIC T€OMETPUUECKUE TTOCTPOCHUS C MTOMOIIBIO LIUPKYJIIS U JIMHEUKH.

K xon1ty oOydenus B 8 kiacce 00yJalonuiics MOIYIUT CIEAYIONTNE TPeIMETHBIE PE3YIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHIBI HYETHIPEXYTONBHUKOB, WX DJIEMEHTHI, IOJIb30BAThCS WX CBOWCTBAMHU IPH PEIICHUH
FEOMETPUYECKUX 3aad.

[IpumeHaTh CBOMCTBA TOUKHM MEpECEUEHNUsS MeIMaH TPEYTOJIbHIKA (IEHTPa Macc) B pEIIeHUH 3ajad.

Brnagets monsTHEM CpemHEl IMHUN TPEYTONBHUAKA U TPAIeny, TPUMEHATh X CBOHCTBA MPU PEIIEHUN TeOMETPHIECKAX
3amau. [lonb3oBaThecsi Teopemoit Paneca U TEOPEMON O MPOMOPLHOHATBHBIX OTPE3KaX, MPUMEHSITh UX AJSl PEIICHUS
MPaKTUYCCKUX 3a]1a4.

[IpuMeHATh IPHU3HAKY [TO100HS TPEYTOIBHUKOB B PEIICHHH T€OMETPUIECKHX 3a/1a4.

[Monk3oBaThest Teopemoit [Tudaropa uist pemeHUs TeOMETPUUYECKUX U MPaKTUYeCKUX 3anad. CTPOUTh MaTEMAaTHYECKYHO
MOJIEJIb B MPAKTUYECKUX 3a7]a4aX, CAMOCTOSTENHHO JIENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JITTUHBIL.

Bragets moHsATHSIME cHHYCA, KOCHHYCa U TAHT€HCA OCTPOTO yTiia MPSIMOYTOIFHOTO TpeyroiabHUKa. [loap30BaThes STUMHU
MTOHSTHSAMU ISl PEIICHHS] TPAKTHYECKUX 3a/1a4.

BrruucnaTh (pa3nMu4HbIMU CIIOCOOAMH) IUIOMIAAbL TPEYTroJbHHKA W IUIOMIAIW MHOTOYTOJIBHBIX (uryp (Moib3ysch, Tae
HE00X0MMO, KANBKYIATOpOoM). [IpIMeHATh oTydeHHbIe YMEHHsI B TPAKTHIECKUX 3a/1avax.

Brnagets MOHATHAMH BIMCAHHOTO W IIEHTPAIBHOTO YTiia, WCIOIB30BaTh TEOPEMBI O BIMCAHHBIX yTIiaX, YIJaX MEXIy
XopJam (CeKyIIUMH) U yTiie MeKAY KacaTelIbHON ¥ XOpJ0H MPH PEeIICHUH TeOMETPHUUECKUX 3a/1a4.

Bilagers NOHATHEM ONMCAHHOIO YETBIPEXYTOJBHUKA, IPUMEHSATH CBOWCTBA OIMCAHHOTO YETHIPEXYTONBHUKA IIPU
pelIeHny 3a1a4.

HpI/IMeHﬂTI) MOJTY4YCHHBIC 3HAHHA Ha MNPAKTUKE — CTPOUTH MATEMATUYCCKUE MOACIU IJid 3aaaqd peaJILHOﬁ KHU3HU U
IMPOBOJAUTL COOTBETCTBYIOIIUC BBIYUCICHUA C MIPUMCHCHUCM HO}Z[O6I/I$I U TPUTOHOMETPHUUN (HOHI)3Y5[CI>, rae HGO6XOI[I/IMO,
KaITbKYIIATOPOM).

K xonIty oOydenus B 9 kinacce 00yJatonuiics MOIYIUT CIEAYIONINE TPeIMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMCTPUUCCKUC (b}/HKHI/II/I OCTPBIX YIJIOB, HAXOOUTH C UX IMOMOIIBIO PA3JINYHBIC 3JICMCHTHI MIPSAMOYTOJIBLHOTO
TpEeyrojbHHKA («PENIeHNE MPSIMOYTOIBHBIX TPEYTOIBHUKOBY). HaXxoauTh (C MOMOIIBIO KATBKYIISITOPA) AITUHBI M YTIIBI JJIS
HeTaOJIMYHBIX 3HAYCHUH.

ITonp30BaThCs (I)OpMy.HaMI/I IMpUBEACHNA W OCHOBHBIM TPUTOHOMCTPHUYCCKUM TOXACCTBOM [JId HAXOXKICHUA
COOTHOIIECHUI MEXKAY TPUTOHOMETPUYCCKUMU BCJIMYUHAMU.

Hcnons3oBaTh TEOpEeMBbl CHHYCOB M KOCHHYCOB JUISl HAXOXICHUS PA3JIMYHBIX ASJIIEMEHTOB TPEYTOJbHHUKA («pelIeHue
TPEYTOJIBHUKOBY), TPUMEHSTh X TIPU PEIISHUH TeOMETPUIECKIX 3a7ad.

Bragers moHsATHAMU TpeoOpa3oBaHMs IMOAO00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOA00HBIX (uryp. Ilonb3oBaThes
CBOMCTBaMHU MMONOOUS TPOW3BONBHBIX (QUTYp, YMETh BBIUUCIATH JUIMHBI M HAaXOJUTh YIJIBI Y TOMOOHBIX (uryp.
[IpuMmeHATh cBOWCTBA MOIOOWS B TPAKTHUECKUX 3a/1a4ax. Y METh IPUBOIUTH IIPUMEPHI IOJOOHBIX (QUTYp B OKPYKAIOIIEM
MHpE.

[Tonp30BaThCS TEOpeMaMH O TPOUZBEACHUH OTPE3KOB XOpH, O MPOU3BEICHUM OTPE3KOB CEKYIUX, O KBajpaTe
KacaTeJbHOH.

[Monp3oBaTeCsi BEKTOpPaMH, MOHUMATh WX TEOMETPHUECKHUH M (U3NYECKUH CMBICT, NPUMEHSITh WX B PEIICHUH
TCOMETPHUUICCKUX U (1)I/I3I/I‘ICCKI/IX 3aaa4. HpI/IMeHHTB CKaJIAPHOC NPOU3BEACHNUE BEKTOPOB JISI HAXOXICHUA IJIMH U YTJIOB.
[Tonb30BaTHCS METOIOM KOOPJAMHAT HA MIIOCKOCTH, MPUMEHSTH €r0 B PEIICHUH FEOMETPUUECKUX U MPAKTUYECKUX 3aad.
Bragers noHATUSMU NPaBUILHOTO MHOTOYTOJIBHUKA, IJIMHBI OKPY>KHOCTH, JJIMHBI IYTH OKPYKHOCTHU U pPaJUaHHOU MEPHI
yria, YMETh BbIYHCIIATH IUIOINAAb Kpyra U €To JacTen. HpI/IMeHSITI) MOJIYYC€HHBIC YMCHUS B ITPAKTHYCCKUX 3aJavdax.
Haxoaute ocu (Wiv IEHTPBI) CUMMETpHUH (DUTYP, TPUMEHSATH IBHKEHUS IJIOCKOCTH B IPOCTEHINIUX CITyYasX.

[IpuMeHsATh TONyYeHHBIE 3HAHUS HA NPAKTUKE — CTPOUTHh MAaTEMaTUYECKHUE MOJENU IJisl 3ajad pPealbHOU KU3HU U
IMPOBOJUTH COOTBETCTBYIOIIUEC BEIYUCIICHUSA C IPUMCHCHUEM HO,ZIO6I/I$I U TPUTOHOMETPUUCCKUX (i)YHKIII/II‘/'I (HOJ’IBSYSICB, rac
HE00X0IUMO, KAJIbKYJISITOPOM).

IUVIAHUPYEMBIE PE3YJIbTATbI OCBOEHHA ITPOI'PAMMBI YYEBHOI'O KYPCA «BEPOATHOCTHh H
CTATHCTHKA» HA YPOBHE OCHOBHOI' O OBLLIET O OBPA30OBAHUA

JIMYHOCTHBIE PE3VYJIbTATHI

JIMgHOCTHBIE pe3yabTaThl OCBOCHHS MPOTPaMMEBI YIEOHOTO Kypca «BeposSTHOCTh M CTaTUCTUKA» XapaKTePU3YIOTCS:

1) maTpuOTHYECKOE BOCITUTAHHE:

MPOSIBJICHUEM HHTEpeca K MPOIUIOMY M HACTOALIEMY POCCHUMCKOM MAaTeMaTWKH, LIEHHOCTHBIM OTHOLICHUEM K
JIOCTUKEHUSIM POCCUMCKHUX MaTEMAaTUKOB M POCCUMCKON MaTeMaTHUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ITUX JOCTHUKEHUN
B IPYTUX HayKaxX U NPUKIAIHBIX chepax;



2) rpa)xJaHCKOE U JyXOBHO-HPaBCTBEHHOE BOCIIMTAHUE!

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00A3aHHOCTEH I'paskAaHNHA U peasIn3alliy ero Ipas, IPeACcTaBIEHUEM O MaTeMaTHUYECKUX
OCHOBaxX ()YHKLMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SBICHHUMH, MPOLEyp TPaKIaHCKOro o01ecTBa (HarpumMep, BEIOOPHI,
OIIPOCHI), TOTOBHOCTBIO K OOCYKIECHUIO ITUYECKUX IPOOJIEM, CBSI3aHHBIX C INPAKTUUECKUM IIPUMEHEHUEM JOCTIKCHUN
HayK{, OCO3HAHHEM BaKHOCTH MOPAJIbHO-3TUYECKUX IPUHLIUIIOB B AEATEILHOCTH YUEHOTO;

3) Tpy0BOE BOCIIHTAHHUE:

YCTAaHOBKOH Ha aKTHUBHOE YYacTHE B PELICHWU NMPAKTHYECKHX 33/1a4 MaTeMaTHUECKOW HampaBiICHHOCTH, OCO3HAHHEM
BaXHOCTH MAaTEMaTHYECKOro oOpa3oBaHMs Ha MPOTSHKEHUM BCEH JKM3HM sl YCHEIIHOH IpodecCHOHANbHON
NESITebHOCTH W PAa3BUTUEM HEOOXOAMMBIX YMEHHMH, OCO3HaHHBIM BBIOOPOM M IIOCTPOCHHEM WHIUBHUIYAJIBHON
TpaeKTOpuH 00pa30BaHMA U KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) scTeTHYECKOE BOCIIMTAHHE:

CIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTeMaTH4ecKuX OOBEKTOB, 3adad, pEILCHHH,
paccykIeHui, yMEHHIO BUJETh MaTeMaTHn4ecKrue 3aKOHOMEPHOCTH B HCKYCCTBE;

5) LeHHOCTH HAYYHOTO MO3HAHUS:

OpHEHTallMell B AEATENPHOCTH HA COBPEMEHHYIO CHCTEMY HAayYHBIX IPEACTaBJICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHSL YENOBEKa, NPUPOJABI W OOMIeCTBa, TOHMMAaHMEM MAaTeMaTH4ecKOW HayKh Kak cgepbl dYeI0Be4ecKOu
JeSITENIbHOCTH, ATAlOB €€ pa3BUTHA M 3HAYMMOCTH JUISL PAa3BUTHUSI LMBWIM3ALUK, OBJAJCHHEM S3bIKOM MaTEMaTUKU H
MaTeMaTHYECKON KyJIbTypOl Kak CPEACTBOM MO3HAHUS MUPA, OBIAJCHUEM NPOCTSHIINMHU HaBbIKAMU HCCIIEI0BATENIECKON
JeSITENbHOCTH;

6) ¢pusrueckoe BOCIUTAHKE, POPMUPOBAHKE KYIBTYPBI 3M0POBhS M SMOIIMOHAIBEHOTO O1arOmoTy Hrs:

TOTOBHOCTBIO IIPUMEHITh MAaTeMAaTHUECKUE 3HAHHMS B MHTEPECaX CBOETO 3[0POBbs, BEAEHHs 340POBOrO oOpasa KM3HU
(3mopoBoe mHTaHWE, COANAHCHUPOBAHHBIA pEXUM 3aHATHA W OTABIXA, peryispHas (u3mdeckass aKTUBHOCTB),
c(OpPMHUPOBAHHOCTHIO HAaBBIKA pEQIICKCUH, TPU3HAHUEM CBOETO NPaBa Ha OMIMOKY M TAKOTO e MpaBa JIPyroro 4eaoBeKa;
7) PKOJIOrUYeCKOe BOCTIUTAHHE:

OpHEHTAallMell Ha NPUMEHEHHE MAaTeMaTH4YEeCKMX 3HAHMWN AJIS PELIeHus 3ahad B OOJIACTH COXPAaHHOCTH OKpY’KaroIlen
cpeabl, IUTAHUPOBAHUSI TOCTYNKOB W OLEHKH HMX BO3MOKHBIX IOCJEICTBHU ISl OKPYXKAIOIIeH cpelbl, OCO3ZHAHHEM
rII00AILHOTO XapaKTepa KOJIOTHIECKUX MPoOJIeM U MyTeH UX PelIeHus;

8) ajanTanys K U3MEHSFOLIUMCS YCIOBUSM COLIMATBHON U MIPUPOAHOMN CPEJIbI:

TOTOBHOCTBIO K JACHCTBHSAM B YCIIOBHAX HEONPENENEHHOCTH, IOBBIIICHHUIO YPOBHS CBOEH KOMIETEHTHOCTH Yepe3
MPaKTUIECKYIO JESITEIBHOCTD, B TOM YUCIIE YMEHUE YUUTHCS Y IPYTUX JII0JIeH, MproOpeTaTh B COBMECTHOM JAEATEIBHOCTH
HOBBIE 3HAHUS, HABBIKU M KOMIIETEHLIMH U3 OIIBITA APYTHUX;

HEOOXOIUMOCTBIO B ()OPMHUPOBAHMM HOBBIX 3HAaHWH, B TOM 4Hcie (OPMYJIHPOBaTh HIEH, MOHATHUS, TUIOTE3bl 00
00bEeKTaXx M SBJICHUSX, B TOM 4YHWCIIE paHee HEWU3BECTHBIX, OCO3HaBaTh JE(QUIMTHI COOCTBEHHBIX 3HAHWUA U
KOMIIETEHTHOCTEM, IIJIAHUPOBATh CBOE PA3BUTHUE;

CIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHTYallMIO, BOCIIPHHUMATh CTPECCOBYIO CHUTYAIMIO KaK BBI3OB, TPeOYIOMIMI
KOHTPMEp, KOPPEKTUPOBAaTh NPUHUMAEMbIE PELLICHUS U ACUCTBH, (OPMYJIMPOBATh U OLICHUBATh PUCKU M HOCJIEACTBUS,
(hOpMHUPOBATH OIIBIT.

METAIIPE/IMETHBIE PE3YJIbTATbBI

[No3naBaTenpHBIC YHUBEPCAIbHBIE yueOHBIE IEHCTBUS

ba3oBrie jornueckue aeicTBUS:

BBISIBIISITH M XapaKTepH30BaTh CYIIECTBEHHBIE MPU3HAKHM MaTEMaTHYeCKUX OOBEKTOB, MOHITHUH, OTHOIICHUH MEXIY
MOHATHSIMH, (OPMYITHPOBATh OMNpPEACNCHNUs TOHSATHH, YCTAHABIMBATh CYIIECTBEHHBIM MpPHU3HAK KIaCCHU(HUKALINY,
OCHOBaHMUS JIs1 0000IIIEHNS ¥ CPABHEHUS, KPUTEPHH ITPOBOIMMOTO aHAJIN3a,

BOCIIPHHUMATD, (POpMYIHpOBaTH W TNPeoOPa30BHIBATH CYKACHUS: YTBEPAMTEIbHBIE M OTPHLATENbHBIE, CIUHUYHBIC,
YacTHBIE U 00ILKE, YCIOBHBIE;

BBISIBIISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TPOTHBOpeursi B (pakTax, JaHHBIX, HAONIOAECHUAX H
YTBEPXKACHUAX, IIpeAjIaraTb KPUTEPHUHU IS BBISBICHUS 3aKOHOMEPHOCTEH U IIPOTUBOPEUHIL;

JieNlaTh BBIBOJIBI C MCIOJIb30BAHHEM 3aKOHOB JIOTHKH, IE€AYKTHUBHBIX M WHIYKTHBHBIX YMO3AKIIOUCHHH, YMO3AKIIOUECHUN
10 AaHAJIOTHH;

pa3bupaTts JOKa3aTeIhCTBA MAaTEMATHUECKUX YTBEPXKACHUN (TIpAMbIE W OT MPOTHUBHOTO), MPOBOAWUTH CAMOCTOATEIHHO
HECJIOKHBIE JI0Ka3aTeNIbCTBA MAaTeMaTH4ecKuX (PaKTOB, BHICTPaWBaTh APryMEHTALMI0, NPUBOJUTH NPUMEPHl H
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCyKICHUS;

BBIOMpaTh Crmoco0 perieHns ydeOHOM 3afaun (CpaBHHUBATh HECKOJBKO BApWAHTOB pEIIEHUs, BBHIOMpaTh Hanbolee
MOXOSTINNA C YIETOM CaMOCTOSITENIbHO BBIICTICHHBIX KPUTEPHUEB).

BbasoBrle ncciaenoBaTenbCKue AEUCTBUA:

WCIIOJIB30BaTh BOMPOCHI KaK HCCIEOBATEIbCKANH HHCTPYMEHT MO3HAHUS, (HOPMYIHPOBATH BOMPOCHI, (DUKCUPYIOIIHE
MPOTHUBOpEYHe, TPOOJIEMy, CaMOCTOATENbHO YCTAaHABIMBAaTh HWCKOMOE U JaHHOe, (OpMHUPOBAaTH THUIIOTE3Y,
apryMeHTHPOBAaTh CBOIO MO3UIINIO, MHEHHUE;

MPOBOJUTH MO CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY HECIOXKHBIA HSKCIEPHUMEHT, HEOOJNbIIOE HCCIEAOBaHHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEMaTHIECKOTO 00BEKTa, 3aBHCUMOCTEH 00BEKTOB MEXK Iy COOOM;



CaMOCTOSITEIBbHO (OPMYIUPOBATh 00OOIIECHHSI M BBIBOJBI TI0 PE3yJIbTaTaM MPOBENEHHOTO HAOIIIOJICHUS, HCCIIC0BaAHMS,
OLICHUBATH JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTATOB, BEIBOJIOB U 0000IICHUIA;

MPOTHO3MPOBAaTh BO3MOXKHOE pa3BUTHE MpoIecca, a TaKKe BBIIBUTATh NPEANONIOKEHHS O €ro pa3BUTHHM B HOBBIX
YCIIOBHSIX.

Pabota ¢ nadopmarueii:

BBISIBIISITH HEIOCTATOYHOCTh M U30BITOYHOCTh MH(OPMAIINHU, TAaHHBIX, HEOOXOIUMBIX JJISl peIICHHS 3a1a4H;

BBIOMpAaTh, AHAJIM3UPOBATh, CHUCTEMATH3UPOBaTh W MHTEPHPETHPOBATH WHGPOPMALHUIO pa3NUYHBIX BHIOB U (opm
MpeCTaBIICHUS;

BBIOMpAaTh GOpMy TpejacTaBlicHUsS HHPOPMAIMU M WILUTIOCTPUPOBATh pellacMble 3aJadd CXEeMaMH, JuarpaMMaMu, WHOU
rpaduKoi ¥ UX KOMOUHAIIUSAMU;

OLICHMBATh HAAGKHOCTh HWH(POpPMAIMM 10 KPUTEPHSM, MPEUIOKEHHBIM YUYUTENIEM WM CHOPMYITUPOBAHHBIM
CaMOCTOSITEIBHO.

KomMmyHHKaTUBHBIE YHUBEpCAIbHBIE yueOHbIE IEHCTBUS:

BOCTIPHHUMATD U (POPMYJTUPOBATH CY>KACHUS B COOTBETCTBHH C YCIOBHSIMU U LIENSIMU OOLICHUS, SICHO, TOYHO, TPAMOTHO
BBIPAXKaTh CBOIO TOYKY 3pEHHSI B YCTHBIX W THCHMEHHBIX TEKCTaX, JIaBaTh MOSCHEHUS 10 XONIy PEUICHUS 3aJadyH,
KOMMEHTHPOBATH MMOJyYEHHBIN PE3yNIbTAT;

B X0JIe 00CYKJIEHHS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYXIaeMOH TEMBbI, MPOOJIEMBI, PelIaeMoi 3a/1auu, BICKa3bIBaTh
WJIeU, HAIlEJICHHBIC HA TMOKMCK PEIICHHS, COMOCTABIATH CBOM CYXKJCHHS C CYXKICHHAMH JIPYTUX YYACTHUKOB JTUAIIOTA,
O00HApYKHUBATh Pa3IMUKe U CXOACTBO MO3MIUH, B KOPPEKTHON GopMe POpMYyITUPOBATH PA3HOTIIACHS, CBOW BO3PAIKCHHUS;
MPEICTaBIsATh PE3YJbTaThl pEIleHHs 3a/add, SKCIIePUMEHTa, HWCCICIOBaHUS, IMPOEKTa, CaMOCTOSTEIHHO BBIOMpATh
(dbopMar BBICTYIUICHHS ¢ YYETOM 3a/1a4 TPE3CHTAIUU U 0COOEHHOCTEH ayTUTOPHHU;

MOHUMATh W HCIOJb30BaTh MPEHMYIIECTBA KOMAHIHOW ¥ WHAMBUAYAIbHOW pabOThl MPH PEHICHHU YYeOHBIX
MaTeMaTHYECKHX 3a/1a4;

MPUHUMATE LIEb COBMECTHOH JESTENbHOCTH, TUIAHHPOBATh OPraHU3allUI0 COBMECTHOH pPa0OThI, pacHpeaessiTh BHIIbI
paboT, moroBapuBaThCs, 00CYKIATh MPOLIECC U Pe3yabTaT paboThl, 0000IaTh MHEHHUST HECKOIBKUX JTIOIICH;

y4acTBOBATh B IPYMIOBEIX (hopMax paboThl (00CykIeHHs, 0OMEH MHEHHUSMH, MO3TOBBIE IITYPMBI U APYTHE), BBITIOIHSATD
CBOIO 4acTh pabOThl M KOOPAMHUPOBATH CBOW JICHCTBUS ¢ APYTMMH YICHAMH KOMAaH[bI, OICHWBATh KadyeCTBO CBOETO
BKJIa/Ia B OOIIHIA IPOIYKT MO KPUTEPHUAM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOCHCTBHS.

PerynsatuBHbIC yHUBEpCATbHbIC YUeOHbBIE EHCTBUS

CamoopraHu3anusi:

CaMOCTOSITEJIBHO COCTABJIATH TUIAH, AITOPUTM PEIICHUS 33aud (MM €ro YacTh), BRIOUPATh CIOCOO PEHICHUs ¢ yu&ToM
HUMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C
y4€TOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHATBHBIA UHTEIUIEKT:

BJIaJIETh CIOCO0AMHU CAMOTIPOBEPKH, CAMOKOHTPOJIS TPOIECCa U pe3yiibTaTa PEIICHUST MATEMaTHIEeCKOM 3a71a4H;
MPEIBUICTh TPYJHOCTH, KOTOPhIE MOTYT BO3HHKHYTh MPHU PEIICHUH 3a/1a4d, BHOCUTh KOPPEKTUBBI B JIEATCIHHOCTh HA
OCHOBE HOBBIX 00CTOSTENLCTB, HAWICHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATH COOTBETCTBHE PE3yJIbTaTa AEATCIBHOCTH OCTABICHHON 1IEH U YCIOBUSIM, OOBSICHATH IPUYHUHBI JJOCTHIKCHHUS
WJIA HEJTOCTHIKEHUS 1e]TH, HAXOIUTh OIMHOKY, J1aBaTh OI[CHKY MPHOOPETEHHOMY OIIBITY.

IIPE/IMETHBIE PE3Y/IBTATHI

K xonmy oOyuenus B 7 kinacce 00ydaromuics MOMYUIHT CIAEAYIOIUE TPEIMETHBIE PE3yIbTaThI:

YuraTte nHpOpPMALIMIO, IPEICTABICHHYIO B Ta0IMIax, Ha AUarpamMMmax, MpeACTaBIATh AaHHbIE B BUAE TaONHL, CTPOUTH
JarpamMMmebl (CTOJIOUKOBEIE (CTONOYATHIE) U KPYTOBBIE) [0 MacCHBaM 3HAYCHUH.

OnuceiBaTh W WHTEPNPETUPOBATH peajbHbIE YHCIOBBIE JaHHBIE, NPEACTaBICHHbIE B TaOnMUax, Ha JAdarpaMmax,
rpadukax.

Hcnonb3oBaTh Uil ONMUCAHWS JIAHHBIX CTATUCTUYECKHE XapaKTEPUCTUKU: cpejiHee apudMeThueckoe, MeauaHa,
HauOOoJIbIIIee ¥ HAUMEHBIIIEE 3HAUCHUS, pa3Max.

Wmets npezacraBieHue o ciay4alHOW M3MEHYMBOCTH Ha NMPHUMEPax LEH, (PU3NYECKHX BEIHYUH, aHTPOIIOMETPUYECKUX
JAHHBIX, UMETh IPEICTABICHUE O CTATUCTUUECKONW YCTOWYHNBOCTH.

K xoniry oOyuenus B 8 kacce 00ydalonuiics MOydUT CIEAYIONTNE TPeIMETHBIE PEe3YIbTaThI:

W3zBnekars u npeoOpa3oBbIBaTh HHGOPMALIUIO, MPEACTABICHHYIO B BHAE TaOiML, AUarpamm, rpaduKoB, MPEICTaBISATH
JlaHHBIE B BHUJIE TAOJUILL, AUArpaMM, rpa)ukoB.

OnwuceiBaTh JaHHBIE C TIOMOIIBIO CTATHCTHYECKHX TIOKa3aTelieil: CpelHUX 3HA4YeHWH W Mep pacceuBaHus (pazMax,
JUCIIEPCHUS U CTaHAAPTHOE OTKIOHEHHUE).

HaxonuTs 4acTOTHI YHCIOBBIX 3HAYEHUH U 9aCTOTHI COOBITHIA, B TOM YHCIIE [0 PE3yJIbTaTaM U3MEPEHU 1 HaOII0 ICHUH.
HaxoauTh BEepOATHOCTH CITydallHBIX COOBITHH B OIBITAax, 3Has BEPOSTHOCTH AJIEMEHTapHBIX COOBITHI, B TOM YHCIE B
OIIBITaX C PaBHOBO3MO)KHBIMU 3JIEMEHTAPHBIMU COOBITHAMHU.

Hcnonb3oBaTh rpaduueckie MOJEIH: IEPEBO CIyYaifHOTr0 SKCIEPUMEHTa, AarpaMMbl Diiepa, YuciioBas npsmast.
OmnepupoBaTh TOHATHSAMH: MHOXKECTBO, MOJAMHOMKECTBO, BBIMONHATH OINEPAallMM HaJ MHOXKECTBaMHU: OObEIUHEHHE,
[IEpEeCceUeHUE, JIOTIOJHEHNE, IEPEUHUCIIATh 3JIEMEHThI MHOKECTB, IIPUMEHATh CBOMCTBA MHOKECTB.



Hcnonp30BaTh rpaduueckoe MpeCTaBICHHEe MHOXKECTB U CBA3EH MEXKTy HUMH JUIS ONHCAHMSA NPOIECCOB M SIBICHUIL, B
TOM YMCJIE IIPU PEILIeHUH 3a/1a4 U3 APYIUX YUeOHbIX IPEIMETOB U KypCOB.

K xonmy o0yuenus B 9 kinacce 00y4daromuics MOMYYHT CIAEAYIOIUE TPeIMETHBIE PE3yIbTaThL:

W3Brekats U npeoOpa3oBeIBaTh MH(OPMAINIO, TPEICTABICHHYIO B PA3IMYHBIX UCTOYHUKAX B BHJE TAOJIUI, AUArpaMM,
rpaduKOB, MPEICTABIIATE JaHHBIE B BUE TAOIUIl, THArpaMM, Tpa(uKoB.

Pemate 3amaum opraHmM30BaHHBIM TepeOOpPOM BapHaHTOB, a TAKXKE C HCIHOIB30BaHHMEM KOMOWHATOPHBIX IMPAaBHUI H
METO/JIOB.

Hcnonp30BaTh ONMUCATENbHBIE XaPAKTEPUCTUKH [UISI MACCHBOB YHCIIOBBIX IAHHBIX, B TOM YHCIE CPENHUE 3HAYCHUSA U
MepBI pacCECUBaHMSL.

HaxonuTb 4acTOThl 3HAYEHWI M YaCTOTHI COOBITHS, B TOM YHCIIE TONB3YAICh pe3yIbTaTaMU NMPOBEAEHHBIX U3MEPEHUN U
HaOJIOeHUH.

HaxonuTs BEpOSITHOCTH CIy4alHBIX COOBITHMM B H3Y4YEHHBIX OIBITAX, B TOM 4YHCJIE B OIBITaX C PaBHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITHSIMH, B CEPHSIX MCIBITAHUHN 10 IEPBOTO ycIieXa, B CepusiX UcTbITaHui beprynnn.

Nwmets npeacTaBienye o cIy4aiiHON BETUYHNHE U O paclpeeIEHUU BEPOSITHOCTEM.

Hmets npeacraBieHre 0 3aKOHE OOJIBIINX YHUCEN KaK O IPOSIBICHUN 3aKOHOMEPHOCTHU B CIy4alHOH M3MEHYHMBOCTH U O
POJH 3aKOHA OOJNBIIMX YUCENT B IPUPOAE U O0IIECTBE.

[IpencraBienne AaHHBIX B BUAE TAOIHIL, JUarpaMMm, rpadukoB, HHTEpIpETalus JaHHBIX. UTeHrne U MoCTpoeHue Talu,
Irarpamm, TpaduKoB 10 peaabHbIM JaHHBIM.

[lepecranoBkn u Qaxtopman. Coueranns W unuciao codeTanmid. TpeyrompHuk Ilackamsa. Pemenme 3amad ¢
WCTIONBb30BaHHEM KOMOMHATOPHKH.

I'eomerpuyeckas BeposiTHOCTh. Ciy4aliHbIN BBIOOP TOUKH U3 GUTYPHI HA IUIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.
Ucneitanue. Yenex u Heynada. Cepust ucnelTanuid 1o nepBoro ycnexa. Cepus ucnbiTaHud beprymiu. BeposrHoctu
COOBITHIA B CepHH UCTIbITaHNI bepHymm.

CnyyaiiHag BeIWMYMHA M paclpenesieHHe BeposTHocTell. Matemartndyeckoe OXuaaHue M aucnepcus. Ilpumepsr
MaTEMaTHYECKOTO0 OKHIaHWsS KaK TEOPETUYECKOTO CPEJHETO 3HAYEHUs BEIWYHMHBIL. MaTeMaTHdecKoe OXUAAHHE H
JUCIIEPCHS CIIyYaWHOMN BEJIMYMHBI «UUCIIO YCIIEXOB B CEPUU UCIBITAHUN bepHyIm».

[Tonsitue o 3akoHe OOJNBIIMX YnceN. M3MepeHrne BEpOSITHOCTEH ¢ MOMOIIBIO0 4acTOT. PoJib ¥ 3HaYCHHME 3aKOHA OOJIBIIMX
Yycel B IPUPOE U OOIIeCTBe.



TEMATHYECKOE INTAHUPOBAHUE

5 KIIACC
Ne | Hanmerosarme pasaernos v Tem || K ormyecTBO YacoB | OrexTpoHHbie (Lmdposbie)
n/n Mpor pavimbl Boero|[K oHTponbHbig MpakTuueck i obpasoBarenbHbIe pecypcel
paboThl paboThl
1 HarypanbHble yncna. Jencteuac|| 43 1 https://myschool.edu.ru/
HaTyparnbHbIMM YNCTIavMu
2 Har naoHast reometpus. JInHum Ha|| 12 2 https://myschool.edu.ru
MJIOCKOCTM
3 | OBbikHOBEHHbIE ApOBK | 48 | 1 | Inttps://myschool.edu.ru
4 Har nsaoHasi reometpus. 10 1 https://myschool.edu.ru
MHOroyronbHNKM
5 | BecsTnunble apobiu | 38 | 1 | | https:/myschool.edu.ru
6 HarnaoHas reometpus. Ternau 9 1 https://myschool.edu.ru
durypbl B NpOCTpaHCTBE
7 |[MosTopetine n obobiuere | 10 | 1 [ Inttps://myschool.edu.ru
OBLLEE KONMYECTBO YACOB INMO || 170 4 4
MPOrPAMME
6 KJIACC
Ne || HamerosaHme pasaeros v Tem | K onvyecTBo YacoB | 3rexTpoHHble (LundpoBbie)
n/n npor paMmmbl Bcero|[K oHTponbHbIg| MpakTudeckme obpazoBareribHble pecypchbl
paboThI paboTbl
1 |HarypanbHble uncna | 30 | 1 [ Inttps://myschool.edu.ru
2 HarnaoHas reometpus. [Npamble 7 https://myschool.edu.ru
Ha MIIoCKOCTM
3 |Opobu | 32 | 1 [ 1 |Ihttps://myschool.edu.ru
4 HarnagHas reomerpus. 6 1 https://myschool.edu.ru
Cummerpus
5 |Bbipaerus c Gyksamm | 6 | [ Inttps://myschool.edu.ru
6 HarnagHas reomerpus. durypel || 14 1 1 https://myschool.edu.ru
Ha NJI0CKOCTK
7 MonoXuTerneHble n 40 1 https://myschool.edu.ru
oTpuLaTerbHbIe YMcra
8 |Mpencrasnerve paHHbix | 6 | [ 1 Inttps://myschool.edu.ru
9 Har naoHasi reometpus. durypel 9 1 https://myschool.edu.ru
B NPOCTPaHCTBe
10  |[MNosTOpeHune, 06obLueHe, 20 1 https://myschool.edu.ru
cvucTemarm3aums
\,El,o6aBV|Tb CTPOKY
OBLL EE KOITMYECTBO YACOB INMO || 170 5 5
NMPOrPAMME




TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Ne || HaumerosaHue pasmeros m Tem || K ormyecTBO YacoB | QrexTpoHHbIe (LdpoBbie)
n/n npor paMmmb! Boero| KontporbHbie| MpakTdeck e obpazoBarerbHble pecypcbl
paboThl paboThl
1 Yuncna n BolMmMCrieHus. 25 1 https://myschool.edu.ru
PauuoHanbHble Ymcna
2 | Anrebpanueckue Boipakerns | 27 | 1 [ |nttps://myschool.edu.ru |
3 ||YpasHers n HepasericTaa | 20 | 1 [ |https://myschool.edu.ru |
\4 ||Koop,u,|/|HaTb| 1 rpadgukn. PyHKUMN H 24 H 1 H Hhttps://myschool.edu.ru |
5 |[MosTopetine n obobLierme | 6 | 1 | |https://myschool.edu.ru |
OB EE KOJITMYECTBO HACOB MO 102 5 0
NMPOrPAMME
8 KJIIACC
Ne HanmeHoBaHWe pasgernos 1 Tem \ Konnyectso Yacos \ ONeXTPOHHbIE (LmdpoBbIe)
n/n Mpor pammb! Boer o||K oHTponbHbig|MpakTudeckue| 00PasoBaTerbHbIe pecypce
paboThI paboTbl
1 Yucna v BelumcrneHna. KeaoparHble 15 https://myschool.edu.ru
KOpHU
2 Ymcna un BolumcrneHuns. CteneHb ¢ 7 https://myschool.edu.ru
LernbiM nokasareriem
3 Anrebpanyeckme BbIPpaKeHNS. 5 1 https://myschool.edu.ru
KBaoparHbIn TpexyneH
4 Anrebpanyeckme BbIpaKEHNS. 15 1 https://myschool.edu.ru
Anrebpanyeckasi apodb
5 Y paBHeHUSA N HEpaBEHCTBA. 15 1 https://myschool.edu.ru
KBaoparHble ypaBHeHWst
6 Y paBHeHMA 1 HepaeeHcTBa. Cuctembl | 13 https://myschool.edu.ru
ypaBHeHU
7 Y paBHEHUSA N HEPaBEHCTBA. 12 1 https://myschool.edu.ru
HepageHcTBa
8 ||®yHKkumn. OcHosHbIe noHsTUSA | 5 | | [https://myschool.edu.ru
9 |[PyHKumm. Yucrossie dyHkLmm | 9 | | Inttps://myschool.edu.ru
10 |MosToperue n obobLierme | 6 | 1 | Inttps://myschool.edu.ru
OBLUEE KOITMYECTBO YACOB MO 102 5 0
NMPOrPAMME
9 KJIACC
Ne ||HanmeHoBaHWe pasdernos 1 TemM MporpamMmbl \ Konnyectso Yacos \ OreKTPOHHbIE (LUMdPoBbLIE)
n/n Boero| KoHTporbHble || MpakTuueckue| — OOPa30BATENbHbIE pecypehl
paboTbl paboTbl
1 Yumcna n BbluMCIieHMS. 9 https://myschool.edu.ru
[encrentenbHble Yncra
2 Y paBHeHUSA 1 HepaBeHCTBa. 14 1 https://myschool.edu.ru
Y paBHeHNA ¢ OOHOW NepeMEHHON
3 Y paBHeHVA 1 HepaeeHcTBa. Cuctembl | 14 1 https://myschool.edu.ru
ypaBHeHUN
4 Y paBHEHUA N HEPaBEHCTBA. 16 1 https://myschool.edu.ru
HepaseHcTBa




Ne ||HavmeHoBaHWe pasaenos v Tem nNporpavMbl \ Konunuectso Yacos \ OneKTPOHHbIE (LMAPOBbLIE)
n/n Bcoero|| KonTporbHble || MpakTiieckme| — ©0OPasOBaTeNbHble pecypes
paboTbl paboTbl

5 |oyHKkumm | 16 | 1 | Ihttps://myschool.edu.ru

6 |Yvcrosbie nocrienosarenbHocTy | 15 | 1 | |Inttps://myschool.edu.ru

7 MoBTOpPEHme, 0606LLEHNE, 18 1 https://myschool.edu.ru

cucTemarusaums sHaHun
OBLL EE KOJITMYECTBO YACOB NO 102 6
NMPOrPAMME

TEMATHYECKOE INTAHUPOBAHMUE 110 TEOMETPUH

7 KIIACC
Ne HanmverosaHve pasaeros u tem || K onmyecTBo YacoB | SrexTpoHHbie (LmdpoBbIe)
n/n npor paMmmbl Bcerd|[K oHTponbHbgMpakTrdeck e obpasoBareribHble pecypcbl
paboThI paboTbl
1 [MpocTeniumre reomerpuyeckmne 14 https://myschool.edu.ru/
dvrypbl 1 nx ceoucTea. NamepeHne
rEOMETPUYECKNX BENHNH
2 | TpeyrosnbHuKu 22 1 https://myschool.edu.ru/
3  |MapanensHble npsvble, cymma yrios | 14 1 https://myschool.edu.ru/
TpeyroreHuKa
4 OkpyxHocTb 1 Kpyr. ["'eometpuyeckune| 14 1 https://myschool.edu.ru/
MOCTPOEHUS
5 |Mostoperine, obobierme sHaHmin | 4 | 1 [ Inttps://myschool.edu.ru/
OBLL EE KOJTMYECTBO YACOB N0 68 4 0 https://myschool.edu.ru/
NMPOrPAMME
8 KJIACC
Ne HanmeHoBaHWe pasaernos n Tem \ KornmnyectBo 4acos \ ONeXTPOHHbIE (LMdpoBbIe)
n/n npor pammb Boero| K onTporsHbigMpakTieck e obpazoBarerbHble pecypcbl
paboThI palboTbl
11 |[Merbipéxyronshmku | 12 | 1 [ Inttps://myschool..edu.ru/
2  |[Teopema ®arieca n Teopema o 15 1 https://myschool.edu.ru/
MpPOMNOPLUMOHanbHbIX OTpesKax,
nogobHbIe TPeyronbHUKN
3 |[Mnowanb. HaxoxaeHne nrowanen 14 1 https://myschool.edu.ru/
TPEyronbHMKOB M MHOTOYT OfbHbIX
duryp. MNnowaom nogobHbIX quryp
4 | Teopema lNudaropan Ha4vana 10 1 https://myschool.edu.ru/
TPUIrOHOMETPUM
5 |Yrnbl B okpyXHOCTU. BnncaHHble n 13 1 https://myschool.edu.ru/
OMUCaHHbIE YETbIPEXYT OFTbHUK M.
KacarernbHble kK okpyXHoCTU. KacaHue
OKPY>KHOCTEN
6 |[MosToperve, obobuwermesHamin | 4 | 1 [ Inttps://myschool.edu.ru/
OBLUEE KOJITMYECTBO HACOB MO 68 6 0 https://myschool.edu.ru/
NMPOrPAMME




9 KVIACC

Ne || HanmeHoBaHMe pasaernioB 1 Tem Npor paMmmbl \ Konmyecteo 4acos \ OneKTPOHHbIE (LdPoBbLIE)
n/n Boero|| KonTporbHble || MpakTiieckme| — ©0OPasOBATENbHbIE pecypes
paboTbl paboTbl
1 | TpuroHometpums. Teopembl KOCMHycoB | 16 1 https://myschool.edu.ru/
N CMHYCOB. PelleHne TpeyroNnbHNKOB
2 |MNpeobpasoBaHme Nogoous. 10 1 https://myschool.edu.ru/
M eTpuyeckne COOTHOLLEHUS B
OKPY>XHOCTU
3 |BexTopsi | 12 | 1 | |Inttps://myschool.edu.ru/ |
4 |[dexapToBbl KOOPAMHATLI Ha 9 1 https://myschool.edu.ru/
MSIOCKOCTU
5 |[MpaBusibHbIE MHOrOYronbHUKKW. rmHa|| 8 https://myschool.edu.ru/
OKPY>XHOCTM M NrioLLaab Kpyra.
BblumcneHme nnowanen
\6 H,El,BM)Keva MNJIOCKOCTU H 6 H H Hhttps://myschool.edu.ru/ \
7 |MoBTOpeHne, 0BOOLLEHNE, 7 2 https://myschool.edu.ru/
cucTemMarmnsaums 3HaHum
OB EE KOJITMYECTBO HACOB MO 68 6 0
NMPOrPAMME

TEMATHYECKOE INTAHUPOBAHMUE 110 BEPOATHOCTU U CTATUCTUKH

7 KIIACC
Ne || HanmerosaHme pasneros n tem | K onvyecTBo YacoB | GrexTpoHHbIe (u1dpoBbie)
n/n Mporpavmb! Boer o] KoHTporbHBIE [paxTideckie 00Pas0BaTENbHBIE pecypCh
paboThI paboThI
11 |Mpencrasneqve paHHbix | 7 | | 2 |Inttps://myschool.edu.ru/ |
2 |Onucarenshan crarucrika | 8 | I 1 Inttps://myschool.edu.ru/ |
3 | Cnyqaitras namerumsocts | 6 | I 1 Inttps://myschool.edu.ru/ |
4  |Beenenvie B Teoputo rpados | 4 | I Inttps://myschool.edu.ru/ |
5 BeposiTHOCTb 1 YacToTa criyqanHoro || 4 1 https://myschool.edu.ru/
cobbITUSA
6 O606LLeHne, cucTemarnsaums 5 2 https://myschool.edu.ru/
3HaHWI
OBLL EE KOJTMYECTBO YACOB INO 34 2 5
NMPOrPAMME
8 KUIIACC
Ne || Hanmerosarme pasaernos v Tev | K ormuectBo YacoB | SrexTpoHHbIe (Lmdposbie)
n/n npor paMmmbl Boerd|| KonTporsHbie |[MpakTuueck e obpazoBarerbHbIe pecypcbl
paboThI padoThI
1 |Nosroperine kypca 7 knacca | 4 | | Inttps://myschool.edu.ru/
2 OnvcareneHasa ctarucTuka. 4 https://myschool.edu.ru/
PaccenBaHne gaHHbIX
3 |MHoxectsa | 4 | I |[https://myschool.edu.ru/
4 |BeposrHocTs cryyaittoro cobbrrus | 6 | I 1 [nttps://myschool.edu.ru/
5 |Beenervie B Teopuio rpados | 4 | | [|https://myschool..edu.ru/




Ne || HanmeHosarme pasaenos v Tev | K ormyecTBO YacoB | SrexTpoHHbie (Lmdposbie)
n/n nporpavmbl Boero| KontporbHbie |[MpakTuueckuel]| 00PasoBarenbHble pecypch!
paboThl paboThl
6 |CnyqaitHble cobbiTus | 8 | | |[https://myschool.edu.ru/ |
7 O600LLeHne, cncTemarnsaums 4 2 https://myschool.edu.ru/
3HaHWIA
OBLU EE KOITMYECTBO HACOB MO 34 2 1
NMPOIrPAMME
9 KUIIACC
Ne || HasmerosaHve pasaernos 1 tem || K orvyecTBo Yacos | OriexTpoHHble (LdpoBbie)
n/n Mpor paMMb| Bcaro| KoHTparsHble | NpaxTideckme| OOPas0BaTeNbHbIE pecypes
paboThl paboThl
1 |[MosTopetivie kypca 8 krnacca | 4 | | https://myschool.edu.ru/ |
2 |GnemenTsl komBuHaTOpUKK | 4 | | 1 |https:/myschool.edu.ru/ |
3 |FeoverpuueckasBepostHocts || 4 | I [https://myschool.edu.ru/ |
4 |Vicnbiranus BepHynmm | 6 | I 1 [https://myschool.edu.ru/ |
5 | [Cnyvaiias Bermunna | 6 | I ||https://myschool..edu.ru/ |
6 | OBobiuerve, KoHTporb | 10 | 1 [ Inttps://myschool.edu.ru/ |
OBLUEE KOJITMYECTBO HACOB IO 34 1 2
NPOIrPAMME

YYEBHO-METOJMYECKOE OBECIIEUEHUE OBPA30BATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YYEBEHBIE MATEPUAJIBI J1I51 YHEHUKA

» Anrebpa, 8 knacc/ Jopocdees I'.B., Cysoposa C.b., Byuumosuu E.A. u npyrue, AkunonepHoe 001ecTBO
«3narensctBo «lIpocBemienue

» Anrebpa, 9 xnacc/ Jopogees I'.B., Cysoposa C.b., bynnmosud E.A. u npyrue, AKimoHepHoe 001IecTBO
«H3narensctBo «lIpocenienuey

* I'eomerpus, 7-9 xnaccel/ Aranacss JI.C., byry3os B.®., Kagomues C.b. u apyrue, AkunonepHoe o0IecTBo
«UznarensctBo «IIpocBemenue»

* MaremaTuka. Anredpa: 7-i kinacc: 6a30BbIf ypoBeHb: yueOHuUK, 7 kiace/ Makapsraes FO.H., Munmok H.I'., Hemkos
K.W. u npyrue; nox pen. TemsakoBckoro C.A., AkunoHepHoe obrmiectBo «3narenscTBo «IIpocBemenue»

BepostHocTh 1 cTatuctuka 7-9 xiacc. M.P.Beiconkwuii, U.B.fAmenxko, B 2 wactax. M.: IIpocemenwne, 2023r.

METOAUYECKHUE MATEPHUAJIBI U151 YUUTEJIA

- Maremaruka 5-6 kiacc. Metoanyeckoe mocodue K mpeMeTHON JIMHUK y4eOHUKOB 1o Matematuke H.f. Bunenkuna,
N.B.XXoxoBa, A.C. UecnokoBa. M.: "[Ipocemenne", 20231

o Aunrebpa, 7-9 kin.: metoaudeckue pekomennanuu / C. b. CyBopoga, E. A. byaumosuy, JI. B. Ky3nenosa
u ap. — M.: [Ipocsemienue, 2020.

O MW3yuenwne reomeTpuu B 7-9 Kiaccax: METOJIMUECKHAE PEKOMEHANM 11 yuuTens. - M.: [IpocBemienue,
2020.

O T'eomerpus moypounsle miansl no yueOHuky JI.C. AtanacsiHa u ap. «I'eomerpus 7-9 knacchbl» / aBT. —
coct. T.JI. Aanaceesa, JI.A. Tanmnmaa. — Bonrorpan: Yuurens, 2017-2018.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://myschool.edu.ru/

https://resh.edu.ru/



https://myschool.edu.ru/
https://resh.edu.ru/

		2023-10-27T16:38:09+0300
	Белибихина Надежда Алексеевна




