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IlosicHuTENBbHAS 3aTHCKA

[Mpumepnas pabouast mporpaMma 1o MaTeMaTuke Uit 00yJaromuXxcst ¢ 3a/iepXKKoi cuxudeckoro pazsutus (nanee — 3I1P) Ha ypoBHe 0cHOBHOrO 0011€r0 00pa3oBaHus MOA-
TOTOBJIEHAa Ha ocHOBe Denepa bHOTO TOCYyIapCTBEHHOTO 00Pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO 001mero oopasoBanus (IIpukaz Munnpocsemenus Poccun ot 31.05.2021 1. Ne 287, 3aperu-
crpupoBad MunHCcTepcTBOM focturmu Poccuiickoit @enepammu 05.07.2021 ., per. Homep 64101) (manee — ®I'OC O0O0), IlpumepHOii amanTHPOBAaHHON OCHOBHOH 00pa30BaTeNbHOM MPoO-
TpaMMBI OCHOBHOTO 00IIero o0pa3oBaHms 00y4aromuXCs ¢ 3afep kKol euxmdeckoro pa3sutwi (namee — [TAOOIT OOO 3I1P), [Ipumeproit paboueii mporpaMMbl 0CHOBHOTO 00m1ero obpaso-
BaHMA 10 mpeamery «Maremaruka», [IpumepHO# porpaMMbl BOCIIMTaHMS, C YIETOM PaclpeAeiIeHHBIX 0 KJIaccaM IPOBEPSEMbBIX TPEOOBAaHWH K Pe3ylbTaTaM OCBOCHHUS AJaNTHPOBAHHOM
OCHOBHOH 00pa30BaTelbHOI MPOrpaMMBI OCHOBHOTO 00IIeTo 00pa30BaHMs 00yJarOIIUXCs C 3aep KKOM IICUXUIECKOTo pa3BuTHs. B paboueit mporpamme ydTeHBI naeu u mojokeHus Konrmen-
UM Pa3BUTHA MaTeMaTHIeckoro oopazoBanus B Poccuiickoit denepannn.

O0mas xapakTepucTHKA y4eOHOro npeaMera «MaremMaTnka»

YueOHbIl IpenMeT «MaTeMaTrkay BXOAUT B IpeIMETHYI0 o0nacTh «MaTtemarnka u nHdopmaruka». OH CIOCOOCTBYET Pa3BUTHIO BHIYMCIMTEIBLHON KYJIBTYPhI U JIOTHYECKOTO MBIIII-
JieHus1, QOPMHUPOBAHUIO YMEHUS MOJIb30BATHCSI aJITOPUTMaMH, a TAK)KE IPUOOPETEHUIO MPAKTHUECKHX HABBIKOB, HEOOXOJMMBIX B IMOBCEAHEBHOI ku3HM oOy4atomuxcs ¢ 3[1P. YueOHsIit pen-
MET pa3BHBAeT MBIIIJICHUE, IPOCTPAHCTBEHHOE BOOOpaXKeHUE, (PYHKIIMOHAIBHYIO IPAMOTHOCTh, YMEHHSI BOCIIPUHUMATh U KPUTHYECKH aHAJIM3UPOBaTh HHPOPMALINIO, TPEACTABICHHYIO B pa3-
JUYHBIX popmax.

OOyueHre MateMaTrke 1aéT BO3MOXHOCTh pa3BuBath y oOy4aromuxcs ¢ 1P TouHyto, paiMoHalbHyI0 1 HHPOPMATHBHYIO Pe4b, YMEHUE OTOUPATh HAHOOJIEe MOIXO/IAIINE SI3bIKOBBIE,
CHUMBOJIMYECKHE, rpapuIecKrue CPECTBA ISl BRIPAKCHUS CYHKICHUN U HATTISHOTO MX MPEACTABICHUSL.

Heo0xoauMbIM KOMIIOHEHTOM 00I1Ieil KyIbTypbl B COBPEMEHHOM TOJIKOBAHUH SIBIISICTCS 00IIIee 3HAKOMCTBO C METOJAMH MO3HAHMS EHCTBUTEILHOCTH, MIPEACTABICHUE O MPEIMETE U
METOJaX MAaTeMaTUKH, UX OTIMYMHA OT METOIOB IPYrMX €CTECTBEHHBIX U 'YMaHHUTAPHBIX HAayK, 00 0COOCHHOCTSIX MPUMEHEHHS MAaTEMATHKH [T PEIICHUs] HAyYHBIX U MPUKIAIHBIX 3a1a4. Ta-
KM 00pa3oM, MaTeMaTi4eckoe 00pa3oBaHUe BHOCUT CBOW BKJIA/A B (JOPMHUPOBaHKE OOIICH KYIBTYpPhI YEIOBEKA.

H3ydeHne MaTeMaTHKH TaKXkKe CIIOCOOCTBYET 3CTETUUECKOMY BOCITUTAHHIO YEJIOBEKA, IOHMMAHUIO KPAcOTHl U M3SIIECTBA MaTEMAaTHUECKUX PACCYXKJICHUH, BOCHPHUITHIO TeOMETpHYe-
CKUX (OPM, YCBOCHHIO U/IEH CUMMETPHH.

ITporpamma oTpakaet conepkanue o0yueHus npeamery «MaTeMaTHKay ¢ y4eTOM 0COOBIX 00pa3oBaTeNbHbIX MOTpeOHOCTEN 00yuaromuxcs ¢ 3I1P. OBnaaenue yueOHBIM IPEIMETOM
«MaremaTtika» IpelCTaBIsIeT ONpeIeIeHHYI0 CI0XKHOCTh it yuatuxcst ¢ 3[IP. ¥V obyuatomuxcst ¢ 3[IP Hanbosee BbIpaKeHbl OTCTABaHHS B PAa3BUTHH CIOBECHO-JIOIMYECKUX (POPM MBILILIE-
HHUSI, TIOOTOMY a0CTPaKTHBIEC M OTBJICYCHHbIE KATETOPUH UM TPYJHOIOCTYIHBI. B TOXe BpeMs Ipu crielaibHOM 00yYeHUH 00yJaroLiecsi MOTYT BBINOJHSTh 3a/laHus 10 anroputMy. OHU BOC-
MPUUMYHBBI K TIOMOIIM, MOTYT BBIIOJHHUTh MEPEHOC Ha aHAJIIOTMYHOE 33/IaHHe YCBOGHHOTO crocoba pemeHusi. CHIDKEHHE Pa3BUTHSI MBICIHUTENIbHBIX OINEpaliii U 3aMeIEHHOE CTaHOBJICHHE
JIOTMYECKUX JICUCTBUN MPUBOAAT K HEIOCTATOYHOW OCMBICIIEHHOCTH COBEPIIAEMbIX yIeOHBIX IeHCTBUNA. Y 00y4arOUMXCs 3aTPy/IHEHBI CUETHBIC BHIYUCIICHUS, IPOU3BOAUMBIC B yMe. B much-
MEHHBIX BBIYMCICHUSIX OHH MOTYT MPOIMYCKATh OJIMH M3 IIPOMEXKYTOUHBIX mIaroB. [Ipu paboTe ¢ YHCIOBBIMH BBIPAKEHHUSIMH, BEIUUCICHUEM UX 3HAYCHHS MOTYT HE yJCpP)KUBAThH MTPABUIIbHBIH
nopsiaok aeiictuii. Ipu ynporienun, npeodpa3oBaHnu BeipakeHuil yuainuecs ¢ 3[IP He MOTYT caMOCTOSITENILHO NPUHSTH PEIICHUE O MOCIIE0BATEIbHOCTH BhINONHEeHUs eiicTBuit. KoHkpert-
HOCTH MBIIUICHHSI OCIOKHSIET YCBOCHHSI HABBIKA PEIICHUs] YPABHEHHU, HEPABEHCTB, CHCTEMbI YpaBHEHHA. MIM Mao10CTyITHO COBEpIIIeHHE 0OPATUMBIX OEepallnii.

Huskuii ypoBeHb pa3BUTHS JIOTUYECKHUX ONEPAInii, HE0CTATOYHAsE 0000MICHHOCTh MBIILICHUS 3aTPYAHSIOT U3yueHHe TeMbl « DYHKIMI»: PH ONpeAeieHiH ()yHKIUOHAIBHOMH 3aBU-
CHUMOCTH, [PU OMKMCAHUU rPpaUUeCcKOil CUTYaLUH, UCIIOJB3Ys TEOMETPHIECKHil, anrebpandeckuii, pyHKIMOHAIBHBIH s3bIkH. Hepeako yJariuecst He BUIST PA3HHUIIBI MEXKIY 00JIaCThIO onpee-
sieHust QYHKIUU U 00J1aCThIO 3HAUCHHIA.

Perienue 3a1a4 CONpspKEHO ¢ TPYIHOCTAMHU O0(GOPMIICHUS KPATKOH 3alMcH, MPOBEICHHUS aHaJIM3a YCJIOBHS 33a4H, BblJeTeHus cyuectBeHHoro. Ooy4aromuecs ¢ 3[1P 3aTpynustorcs
c/ienaTh yMO3aKII4YeHHEe OT 00IIEro K YaCTHOMY, HEPEKO BBIOUPAIOT HEpaIlMOHANIbHBIE CLIOCOOBI PELICHH S, HHOT/Ia OTPAHUYUBAIOTCSI MAHUIYJISALUIMH C YHCIaMU.

[Ipu n3yyeHnH reoMeTprUueckoro Marepuana odydatomuecs ¢ 3[1P cTankuBaloTCs ¢ TPYAHOCTHIO JeTaTh JOIHYECKHE BBIBOJIbI, CTPOUTH MOCIEI0BaTENbHbIE paccyxaeHus. Henpou-
HbIE 3HAHHS OCHOBHBIX TEOPEM '€OMETPUH NPUBOIMT K OIIHOKaM B pEIlIeHHH reoMeTpudeckux 3a1ad. O0y4aromunecs MOryT HOAMEHUTh (GOpMyIly, HENIPpaBHIbHO MPUMEHHUTD TeopeMy. K cepb-
€3HBIM OIIMOKaM B PELICHHH 3a/]1a4 IPUBOAAT HEJOCTATOYHO Pa3BUTHIC MPOCTPAHCTBEHHBIC MPEICTABICHUS. VIM CIIOKHO BBIIIOJIHUTH Y€PTEX K YCIOBHUIO, B IMChbMEHHBIX pabOTaX OHMU HE MO-
T'YT NPUBECTH O0BSICHEHNE K YEPTEXKY.

TouHOCTH 3aITOMUHAHUS ¥ BOCIPON3BE/ICHHS YUeOHOTO MaTrepuaia CHI)KEHBI 10 IPUYHHE CIad0CTH MHECTHYECKON JIeITeNIbHOCTH, Cy)KeHHs o0beMa namsati. Obyuaronumcest ¢ 3[1P
TpebyeTcs OoJIblIe BpEMEHH Ha 3aKpeIyIeHue MaTepualla, akTyalnu3anus 3HaH|H 110 OIIope MPpH BOCTIPOU3BEICHHU.

s npeoioneHus TpyAHOCTEH B M3y4YeHHH ydeOHoro mpeamera «MaremaTika» HeoOXoanMa aganTanys o0beMa M XapakTepa y4eOHOro Marepuaia K I03HaBaTeIbHBIM BO3MOXKHO-
crsiM ydammxcst ¢ 3I1P. Crnenyer y4ueOHBINH MaTepral MPENOAHOCUTD HEOOIBIIMMH NOPLIUSIMH, YCIOXKHSS €ro MOCTENEHHO, M3BICKMBATH CIIOCOOBI aIalTalluy TPYAHBIX 331aHHI, HEKOTOpPbIC
TEMBI JIaBaTh KaK 03HAKOMHTEIIbHBIC; UCKIIIOUaTh OT/IENIbHBIE TPY/IHbIC I0Ka3aTelIbCTBA; TEOPETHUECKUI MaTepuall peKOMEHIYeTCsl U3y4daTh B HpOLEcce MIPAKTHYECKO JesITeNbHOCTH 110 pe-



meHnio 3afad. OpraHuueckoe eIMHCTBO MPAKTHIECKON M YMCTBEHHOW AEATENBHOCTH yYaIIUXCs Ha YpOKaxX MaTEeMaTHKH CIIOCOOCTBYIOT MPOYHOMY M CO3HATEIBHOMY YCBOCHHIO Oa3MCHBIX
MaTeMaTHYEeCKUX 3HAHUM U YMEHUM.

Iesn 1 3anaun U3y4eHns y4eOHOro npeamera «MaremaTukay»

[IpuopureTHBIME yeasimu 0OyUSHUSI MaTeMaTHKE B 5—9 Kiaccax sBISIFOTCS:

- (hopMHpOBaHUE LEHTPAIBHBIX MaTeMaTH4E€CKUX MOHATUI (UMCIIO, BEIMYUHA, TeOMeTpuuecKas (GUrypa, epeMeHHas, BEpOSITHOCTb, (PyHKIU), 00ECIEUNBAIONINX TPEEMCTBEHHOCTh U Mep-
CHEKTUBHOCTH MaTeMaTHueCcKoro oopa3oBanus odyqatormuxcs ¢ 3I1P;

- moageaeHue odyyaromuxcst ¢ 3[IP Ha moCcTymHOM Uit HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3M MAaTeMaTHKH M OKPYKAIOIEro MUpa, IOHMMaHHE MaTeMaTHKH KaK YacTh O0LIel KylbTyphl de-
JIOBEYECTBA,;

- pa3BUTHE MHTEIUIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH 00ydatomuxcs ¢ 3I1P, mo3HaBaTenbHOM aKTUBHOCTH, MCCIIEA0BATEIbCKUX YMEHHUN, KPUTUIHOCTH MBIIUICHHS, HHTEpeca K U3yde-
HUIO MaTEeMaTHKH;

- (hopmupoBaHue (PyHKIIMOHATBHON MAaTeMaTH4YECKOH IPaMOTHOCTH: YMEHHS PAacllO3HABATh MPOSIBICHUS MaTEMaTHUCCKUX IOHATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B PEaNbHBIX JKU3HEHHBIX
CUTYyaIMAX M NIPH U3yYCHUHU APYTUX YUEOHBIX MPEAMETOB, IIPOSBICHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, ()OPMYNNPOBATh MX Ha SI3BIKE MATEMAaTHKH M CO3/1aBaTh MaTEMaTHUCCKUE MOJEIIH,
MIPUMEHATh OCBOCHHBIN MaTeMaTHYECKUH annapar AJsl pelleH s IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATh U OLICHUBATH MOIYYEHHBIE PE3YIIBTATHI.

JocTmkeHne 3THX neneii o0ecreunBaeTCs peeHNeM CICAYIONINX 3a0ay.

- opmupoBarh y obOyvatomuxcsi ¢ 3[IP HaBbIkM yueOHO-TIO3HABaTEIbHOW AEATEIBHOCTH: IJIAHUPOBaHHE PAaOOThI, OMCK PAallMOHAJIBHBIX ITyTE€H €€ BBIIOJHEHHMS, OCYIIECTBICHUS CaMo-
KOHTPOJISL;

- CIIOCOOCTBOBAaTh MHTEIJICKTYaIbHOMY Pa3BUTHIO, (GOPMHPOBATh KadecTBa, HEOOXOAUMBIE YENIOBEKY AJIS MOJHOLIEHHOM JKM3HU B COBPEMEHHOM OOLIECTBE, CBOMCTBEHHBIE MAaTeMaTHYECKOI
JIeSITEIbHOCTH: SICHOCTU M TOYHOCTH MBICIIH, HHTYHIIUH, IPOCTPAHCTBEHHBIX MPE/ICTABICHUI, CIIOCOOHOCTH K PEOIOJICHHUIO TPYIHOCTEIH;

- (hopMHUpPOBATH KJIIOUEBBIE KOMIIETEHIINH yYaIllMXCs B paMKax NpeIMeTHON obnactu «MaTtemaruka u MHpOpMaTHKay;

- pa3BHBaTh MOHATHHHOE MbIIUICHUs 00y4aromuxcs ¢ 3I1P;

- OCYIIECTBIIATH KOPPEKIIMIO TI03HABATENbHBIX MponeccoB oOydatomuxcs ¢ 3I1P, HeoOXOaMMBIX [Tl OCBOSHHS IPOrPaMMHOTO MaTepHaia o yaeOHOMY NpeaMeTy;

- IpEeAyCMaTpHBaTh BO3MOKHOCTh KOMIICHCAIIMN 00pa30BaTeNIbHBIX JE(PHUIINTOB B OCBOCHUH NPEALIECTBYIOIETO IIPOrPaMMHOTI0 Matepuaia y ooydaronuxcs ¢ 3[1P u HemocTaTkoB B X Mare-
MaTH4eCKOM Pa3BUTUH;

- c(OpMHUPOBATH YCTOHYMBBIN HHTEPEC yJaIUXcs K IPEIMETY;

- BBISIBJIATH 1 Pa3BUBATh MaTeMaTHYE€CKNUE W TBOPUECKHUE CIIOCOOHOCTH.

OCHOBHBIE JINHUU COJEPIKAHMs Kypca MaTeMaTHky B 5—9 kinaccax: «Uucna u BeIMUCIeHHUs», «Anreopay («AnredOpanueckie BEIpAKEHUs», « YpaBHEHHUS] 1 HEPABEHCTBAY), «DYHKIMN,
«leomerpust» («l'eomerpruueckue GUTYphl U UX CBOHCTBay», «VI3MepeHHe reOMeTPUIECKIX BEIUYHHY), «BEeposSTHOCTD M cTaTHCTHKa». JlaHHBIC JTMHUU pa3BUBAIOTCS MapajlIeNIbHO, KaX/as B
COOTBETCTBUH C COOCTBEHHOM JIOTHKOH, OTHAKO HE HE3aBUCHMO OJIHA OT JIPyroi, a B TECHOM KOHTaKTe U B3aumMojeiicTBuu. Kpome 3Toro, nx 00beIUHSET JOTHYeCcKasi COCTABIIIOAs, TPaIu-
LHOHHO TPHUCYIIAs MaTeMaTHKe U MPOHU3BIBAIOIIAs BCE MaTeMaTH4ecKue Kypchl U cojepxkarensHble TuHun. ChopmynrupoBanHoe B DepepalbHOM I'OCyIapCTBEHHOM 00pa30BaTeIbHOM CTaH-
JlapTe OCHOBHOTO 0011ero 06pa3oBaHus TpeOOBaHNE «yMETh OIEPUPOBATH MOHATHAMU: ONPEAETICHNE, aKCHOMa, TeopeMa, T0Ka3aTesIbCTBO; YMEHHE pAacliO3HABaTh HCTHHHBIE U JIOKHBIE BBICKA-
3bIBaHUsI, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBaHHs M OTPHUIAHMUS BBICKA3bIBAHUIN OTHOCHTCS KO BCEM Kypcam, a (JOPMUPOBAHHUE JIOTHYECKUX YMEHHUI paciipeaenseTcs
10 BCEM ToiaM 00y4eHHs Ha ypOBHE OCHOBHOTO 00IIEero 00pa3oBaHus.

Coneprkanne 00pa3oBaHMsl, COOTBETCTBYIOIIEE MTPEAMETHBIM pe3yibTaTtaM ocBoeHus [IprmepHoil pabodeli mporpaMMBbl, pacipenesIEéHHBIM 0 rojlaM 00ydeHHsI, CTPYKTYPHUPOBaHO Ta-
KM 00pa3oM, 9TOOBI KO BCEM OCHOBHBIM, IPHHIMIIMAIEHBIM BOIpOCcaM 00ydaronuecs: oopamanick HEOJHOKPATHO, YTOOBI OBJIa/ICHHE MaTeMaTHIEeCKUMHI MOHITHSMH U HaBBIKAMH OCYIIECTB-
JISUIOCH TIOCIIENIOBATENBEHO M OCTYIATENbHO, C COOIIOJICHUEM IIPHHIIHIA PEEMCTBEHHOCTH, 8 HOBBIE 3HAHMUS BKJIIOYAJIUCH B OOLIYIO CHCTEMY MaTeMaTHYECKHUX MPE/ICTABICHUH 00yJaromuxcs ¢
3I1P, pacmmpsist u yryousis e€, oO6pasys MpoYHble MHOXKECTBEHHbIE cBsizu. OOIue nesn u3ydeHus yueoHoro npeamera «Maremarnka» npencrasiieHsl B [IpumepHoii paboueit mporpamMme oc-
HOBHOTO 00111ero 00pa3oBaHMsI.

OcodeHHOCTH 0TOOPA M AIaNTAIMM Y4eOHOr0 MaTepuaJia no MaTeMaTuKe

Ob6yuenne yuebHOMY npenMeTy «MareMaTnka) CTPOUTCS Ha CO3JaHWU ONTUMANIFHBIX YCIOBHH I YCBOSHHS MPOrpaMMHOro Matepuana odydatormumucs ¢ 3I11P. Bonsmoe BHIMaHmEe
yaensiercss oToopy y4eOHOTO MaTepralna B COOTBETCTBHUY C MIPUHIIMIIOM JIOCTYITHOCTH MPH COXPAHEHUU 00IIeTo 6a30BOTO YPOBHS, KOTOPBIN JOJDKEH MO CONEPIKaHUI0 U 00beMy OBITh aaarTHPO-
BaHHBIM 17151 oOy4aroruxcs ¢ 3[IP B cOOTBETCTBHM ¢ X 0COOBIMH 00pa3oBaTelbHBIMK MOTpeOHOCTIMH. ClieyeT o0NIer1uTh OBIaieHue MarepraioM odydatonumucs ¢ 3ITP mocpencTBom ero
JIETAIBHOTO OOBSICHEHHUS C CUCTEMATHISCKIM [TOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKH B MIPUMEHEHHUN 3HAHHUM, HCITOJB3Ys IPUEMBI aKTyaIH3alny (BU3yajlbHAs OMopa, MaMsTKa).



[IpumepHas mporpaMMa IpeaycMaTpUBacT BHECEHHE HEKOTOPHIX N3MEHEHUH: YMEHBIICHHE 00beMa TEOPETHUECKUX CBEICHUI, BRIHECEHHE OTACIHHBIX TEM HJIH LENbIX PAa3JesiOB B Ma-
TepHaibl I 0030pHOTO, 03HAKOMHUTEIHHOTO N3yUCHHS.

H3menenns nporpamMmmsl B 5-9 ki1accax

Mamemamuxa é 5 u 6 knaccax

B 03HaKOMUTEIIFHOM IUIaHE PEKOMEHIYeTCsl N3y4aTh Cleayronpe TeMbl: «Pumckas Hymeparms», «PaBHble Gurypsi», « luaunap, konyc, map», «Kyo», «lIpsmoyronsHblil napasmie-
nenuneny, «llepeMerieHre o KOOPAMHATHON NPpsAMOit», «Momyib yucia», «Hucnossle mpoMexyTKi»; «Macmrtab» (u3ydaercs B kypce «I eorpadusi»); «M300paxkenne reomerpudeckux Gpu-
I'yp Ha HEJIMHOBAaHHOW OyMmare ¢ MCIOJIb30BaHHEM IIMPKYJIS, IMHEHKH, YTOJIBHHUKA, TPAaHCIOPTUPay, «JliarHa okpy)kHOCTHY, «[lnomans kpyray, «[lapannensasie npsamsiey, «llepnenaukynsp-
HBIE TIpsiMBIe», «OceBasi U LEHTpalbHas CHUMMETpUN» (U3ydaeTcs B Kypce reoMeTpun); «beckoHeuHble epuogudeckue AecsiTHYHbIe qpobu. [lecsiTuaHoe npuOimkeHne oObIKHOBEHHOM JIpo-
O6m» (M3yyaercs B Kypce anreOpsl).

Crenyer yMEHBIINTH KOJIMYECTBO YacOB Ha CIEAyIOIue TeMbl: «PemeHne sormdecknii 3amaay, «lnuHa orpeskay», «lllkanbs», «PacnpenennTenbHblil 3aKOH YMHOXKEHUS», «3alnch
MIPOU3BEICHUS ¢ OYKBEHHBIMH MHOXHUTEIIMIY, «[locTpoerne koHGUTYpanuii 3 gacTeil mpsMoi, OKPYKHOCTH Ha HEITMHOBAHHOHN M KieT4aToil Oymarey, «Jlemurenu u xpatasie. [Ipu3Haku
nenuMoctiy, «Hanbompmmii oOmmit fenuTens U HanMeHbIee olmee KpaTtHoe. JennMocTs CyMMBI U ipon3BencHus». «l[IpuBenenne qpodu kK HOBOMY 3HaMeHaTeo», «HaxoxaeHne yactu
LIEJIOTO ¥ LEJIOTO M0 ero JacTu». «OKpyTIIeHHe AECATUYHBIX Ipobei». «Pemenue 3amad mepedopoM Bcex BO3MOKHBIX BapHaHTOBY». «CocTaBiieHNe OyKBEHHBIX BBIPAXCHUH 110 YCIIOBHIO 3a/1a-
q». BeicBoOOaMBIIIMECS Yachl MOKHO HCIIOIb30BaTh Ha MIOBTOPEHHME (B HadaJle M KOHIE Y4€OHOTO To/1a), Ha H3yUeHHe HanOoJiee TPYAHBIX M 3HAYMMBIX TeM: B V Kilacce — Ha pelIeHUE ypaB-
HEeHUi, NpuBeIeHNe Ipodu K HOBOMY 3HAMEHATEIN0, YMHOKEHHE U JIeJICHHE JIECSITUYHBIX Npo0eii, u3MepeHue yrios; B VI kiacce — NEHCTBHS € TOJOKUTENbHBIME U OTPUIATEbHBIMH YHCIIA-
MU, pCHICHUEC ypaBHeHHfI, CJIOKCHHUE U BBIYUTAHUC YUCECJI, COACPKAIUX LEIYIO U )lpO6HyIO 4aCThb, HA YMHOXXCHUC U NCJICHUC OOBIKHOBEHHBIX )1p06e171.

Anzebpa

B o3HakOMHUTENHLHOM ILIaHE PCKOMEHAYCTCA U3Yy4aTh CICAYIOIUC TCMBbI: «I/Ippaunonanbﬂme qucja. ﬂeﬁCTBHTeHLHLIe quciiar, «CpaBHeHI/Ie HeﬁCTBHTeHLHLIX qHuCelI, apH(bMeTqu—
CKHUE JCUCTBHS C ICHCTBUTENBHBIMY YHCIaMmy, «HaxoxxaeHne npuoImKeHHbIX 3HAUSCHUH KBaIpaTHOTo KopHs», « Teopema Bueray, «Pelienus ypaBHeHHI TpeThell U YETBEPTOM CTEeNIeHeH pasio-

JKEHHEM Ha MHOKHUTE», «DYHKIMA y =VX 1 ee rpaduk», «ITorpenHocTs 1 TOYHOCTh TIPHOIIKeH ), «UeTHbIe U HeueTHbIe GyHKIMM», «DyHKIHa y=x"», « DyHKIHT y= ax?, ee rpaduk u
cBoiicTBa. I'padmku GpyHKINH y= ax’+nu Fa(x-m)z, «YpaBHEHHUE C IByMs NIEPEMEHHBIMH U €ro Tpaduk», «I padudecknii criocod peneHust CHCTEMBI ypaBHEHHIH», «/300pakeHne WICHOB
apr(METHUCCKON U TEOMETPUICCKOM MPOTrPEeCcCHii TOUKaMHU Ha KOOPIUHATHOM ITOCKOCTH. JIMHEHHBIN U 3KCTIOHCHITHANBHBIN pocT. CII0KHBIC POLICHTHI.

Crenyer yMEHBUIUTh KOJMYECTBO YacOB Ha M3yueHHe TeM: «DopMyIbl», «Joka3aTenbcTBO TOXKAECTBY, «JIMHEiHOEe ypaBHEHNE C IBYMSI HEN3BECTHBIMIY, «[ paduK JTMHEHHOTO ypaB-
HEHUs C IByMs TIepeMeHHBIMUY, «[ padudeckoe pelieHne JIMHEHHbIX YPaBHEHUH U CUCTEM JIMHEHHBIX ypaBHEHH», «CBOWCTBA KBaIpaTHYHOM QYHKIIMNY.

BpicBoOOMBIIMECS Yachl PEKOMEHIYETCsI HCIIOJIb30BaTh: JUIsl JIydlleid nmpopaboTKu Hanboliee BaXKHBIX TeM Kypca: «PereHue ypaBHeHHi», «PelieHue cucreM ypaBHeHH», «CoB-
MECTHBIE JeHCTBUS ¢ npobsmu», «[IpuMeHeHne CBONCTB apr(pMeTHUECKOro KBaIpaTHOI'O KOPHS»; Ha MOBTOPEHHUE, PELICHHE 3a7ad, Mpeodpa3oBaHe BBIPAXKEHUI, a TakKe Ha 3aKpeIieHUe
HU3Y4EHHOI'0 MaTepuaa.

Teomempusn

CrenyeT OCHOBHOE BHUMaHHE YAEIHUTh MPAKTHUECKOI HAIPaBICHHOCTH Kypca, UCKIIIOUMB M YIIPOCTUB HanOoJIIee CIIOKHBIN 111 BOCIIPUATHS Teop eTHdeckuii Matepuai. Ha ypokax reo-
METpHH He0OXOIMMO MaKCHMaJbHO HCIIOIb30BaTh HAIUIAHBIE CPEJICTBA 00ydeHHs, OOJbIe MPOBOJUTH MPAKTUYECKUX paboT ¢ ydaluMucs, pemars 3agadi. CTponuTh penieHue 3aaad mpu
MIOCTOSTHHOM OOpaleHny K HarJIAHOCTH — PUCYHKaM U YepTekKaM.

O3HaKOMHTENBHO JaTh TEMBI: «T€0peMBI U JOKa3aTeNbCTBO. AKCHOMBI», «Jl0Ka3aTenbCcTBO OT MPOTUBHOI0», «CyIIeCTBOBAHUE U €AMHCTBEHHOCTh NEPHEHIUKYIAPA K IpsMoi», «Me-
TOJ F€OMETPUUECKUX MecT», «MeTol yiBoeHus MenuaHbly, «Teopema daneca u Teopema 0 IPONOPLUUOHAIBHBIX OTpe3Kax», «LleHTp Macc TpeyronbHuKay, «/3MeHeHre TPUTOHOMETPUUECKUX
GbyHKIMHA TIpU BO3pacTaHuM yriay, «DopMysibl Ui panyCcoB BIMCAHHBIX U OMUCAHHBIX OKPY)KHOCTEW NPaBHJIBHBIX MHOTOYIOJILHHKOBY, «YpaBHEHHE MpsMO», «/BmxkeHue», «CBoiicTBa
JBHXKEHUSY, «TeopeMa 0 IPOU3BEAECHUN OTPE3KOB XOP, TEOPEMBI O POU3BEACHUN OTPE3KOB CEKYLINX, TEOPEMA O KBAJpATE KacaTEIIbHOMN.

CrnemyeT yMEHBIINTH KOJIMYECTBO YaCOB Ha M3ydeHne TeM: «CuMMeTpudHbie urypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMeETpum», «LleHTpanbHas cummerpusy», «llapannensHslii mepe-
HOCy, «IloBopoTy, «IIpeobpazoBanne nogoous. Ilogo6re cOOTBETCTBEHHBIX MIEMEHTOBY, «OCHOBHBIE 33a/1a4i Ha MIOCTPOEHHUE C MTOMOIIBIO IIUPKYIIS M TNHEUKN», «/|ekapTOBBI KOOPIMHATHI HA
IUTOCKOCTHY, «Pemrenue TpeyroasHuKoBY, «[logobue Gpurypy.

BricBoOoMBIIMECS Yachl HCIIOIB30BATh HA PEIICHHE 3a1a4 ¥ IOBTOPEHHE.

Bepoamnocmoy u cmamucmuka

B cBs3M ¢ TeM, 4TO TaHHBIH KypcC BBI3BIBAET HaMOOJIBbIINE CI0XKHOCTH JuIst oOy4arommxcs ¢ 3I1P, cBsI3aHHBIE cO CHU)KEHHBIM YPOBHEM Pa3BUTHS CIIOBECHO-JIOTHYECKOTO MBIIUICHHUS,
€ro M3y4eHHe JJOJDKHO CTPOUTHCS Ha 0a30BOM YPOBHE U JOCTYITHOM ISl YU€HHKOB Marepuasie. OCHOBHOE BHUMAaHHE CJIYET yJENUTh pa3jieslaM, CBSI3aHHBIMH C TIOBTOPEHUEM IIPOHICHHOTO
Marepualla, yBeJIHIUTh KOJIMYECTBO YIPAXHEHUH U 3a1aHHUH, CBI3aHHBIX C IPAKTHIECKON JESTEIbHOCTHIO 00YJaIOMNXCs.



HeoOxoanmo mepecMOTpeTs coiepKaHie TEOPETUIECKOTO MaTepHajia M XapakTep €ro M3JI0KEHUS: TEOPETUHIeCKUH MaTeprall IPENoJHOCHTE B ITPOIECCe PEIICHUS 3a4a49 U BEITIOIHE-
HUS 3aJaHUHA HATISITHO-TIPAaKTHYECKOTO XapakTepa; He TpeOoBaTh BBIBOJA M 3alIOMUHAHMS CIIOKHBIX (DOPMYI, pEeIIeHHs HeCTaHAAPTHBIX, TPYAOEMKHX 3alaHUi. Psax TeM ciemyer m3ydats B
03HAKOMHUTEIFHOM ILIaHE.

IIpumepHbie BuaBI AesTeabHOCTH obydaomuxcs ¢ 3[1P, o6yc/ioBieHHbIE 0cOOBIMI 00Pa30BaTEeILHBIMHI MOTPEOGHOCTSIMH H 00ecIeYHBAIOLIE OCMBICTIEHHOE OCBOEHHE CO-
Aep:kaHuyM 06pa3oBaHusi Mo npeaMery «MaTemaTuka

ConeprxaHue BUIOB AesiTeIbHOCTH oOy4aromuxcs ¢ 3I1P onpenensercs nux ocodbiMu 00pa3oBaTenbHbIMU OTpeOHOCTIMU. [ToMnMo 1mmpoko ucrnonszyemsix B OOIT OO0 o0mux st
BCeX 00YYalOIINXCSl BUIOB JICSTENBHOCTH CIEAYET YCWINTD BHIBI ACATCIHHOCTH ClICU(UYHBIC JJIs JaHHOW KaTeropuu AeTei, o0ecreunBaone OCMBICICHHOE OCBOCHHE COJepKaHus o0pa-
30BaHUs 10 NPEIMETY: YCHICHHE NPEIMETHO-TIPAKTUUECKOM IESTEIbHOCTH ¢ aKTHBH3AIMel CEHCOPHBIX CHCTEM; YepPEJOBaHHE BUJIOB JIESITENLHOCTH, 33/ICHCTBYIOMINX pa3JIMuHble CEHCOPHBIC
CHCTEMBI; OCBOCHHE MaTepuaja ¢ OIIOpOil Ha alrOPHUTM; «IIOMIArOBOCTEY B H3YYCHHH MaTepHala; UCIIONb30BAaHHE TOMOJTHUTEIILHOW BU3YaJIbHOW OIOPHI (CXEMBI, A0IOHBI, OOpHbIE Tabiu-
IIbI); PEYEBOIl OTYET O IPOLECCe U pe3yIbTaTe ACATEIFHOCTH; BHIIIOIHEHNE CIICLIHANIBHBIX 3aJaHHH, 00eCIIeYNBAOIINX KOPPEKIUIO PETYISIMN YIeOHO-TI03HABATSILHON AESATEILHOCTH U KOH-
TPOJIb COOCTBEHHOTO pe3yJIbTara.

[Ipumepras TeMaTHUecKasi ¥ TepMUHOIOTHYIecKas Jekcuka cootBercTByeT OOIT O0O.

Jnst obyuaromuxcs ¢ 3I1P cyIiecTBeHHBIM SBISIOTCS IIPHEMbI pabOThI ¢ JIEKCHYSCKHM MaTepHANIOM 10 mpeaMety. IIpoBoaunTes crienunaibHas padoTa 10 BBEACHUIO B aKTUBHBIN CIIO-
Bapb 00yYaIOIIMXCsl COOTBETCTBYIOLICH TepMUHOJIOTHH. M3ydaeMble TEpPMUHEI BBOIATCS Ha IOJMCEHCOPHON OCHOBE, 00s3aTelIbHA BU3YyallbHAsl MTOICPIKKA, AITOPHUTMBI PaOOTHI C ONIPEACIICHHU-
€M, OIMOPHBIC CXEMBI JI aKTyaJIn3aliui TCPMUHOJIOTUH.

MecTo yuedHoro npeamera «MareMaTuka» B y4eOHOM ILIaHe

B cootBetcTBUM ¢ DenepaibHBIM FOCYAaPCTBEHHBIM 00pa3oBaTeIbHBIM CTaHAAPTOM OCHOBHOTO 00IIero o0pa3oBaHus yueOHbIH npenmer «MaremaTruka» BXOIUT B NPEJMETHYIO 00-
nacth «MaremaThka 1 MHPOpMaTHKa» M SBISIETCS 003aTeNIbHBIM JUIsl n3ydeHus. B 5-9 kiaccax yueOHbIN npenmer «MaTeMaTrnkay TpaauIUOHHO M3Y4aeTcsi B paMKax CICAYIOINX YueOHbIX
KypcoB: B 5-6 kilaccax — Kypca «Maremarukay, B 7-9 kiiaccax — KypcoB «Aunreopay (BKIIIOYasi 3JIeMEHTBI CTATUCTHKH U TeOpHHU BeposiTHOcTei) 1 «[ eomerpusi». Hactosimei nporpammoii BBo-
JIITCS] CAMOCTOSITENIbHBIN yueOHBIH Kypc «BeposSiTHOCTh M CTaTHCTHKAY.

Hacrosmeit mporpaMmoii mpeaycMaTpuBaeTcst BhIEICHNE B yIEOHOM IIJIaHE HA M3YYCHHE MAaTEeMaTHKU B 5-6 Kilaccax 5 ydeOHbBIX 4acOB B HEJIEIIO B TEUECHHE KaXKAOTO rosia 00ydeHus,
B 7-9 kiaccax 6 y4eOHBIX YaCOB B HEJIEHIO B TEUCHHE KAXKIOTO rojia 00ydeHus, Bcero 952 yaeOHbIX Jaca.

Conepxanne yaeOHoro mpeamera «Maremaruka» cootBercTByeT @I'OC OO0, IIpumMepHOit 0CHOBHOI 00pa30BaTeNbHON MMporpaMMe OCHOBHOTO 001Iero oopasoBanus, [IpumepHoit
aJlaNTHPOBaHHON OCHOBHOW 00pa30BaTeIbHON IPOrpaMMe OCHOBHOTO 001Iero 00pa3oBaHus 00ydaronuxcs ¢ 3aJep>KKO ICHXWIECKOT0 pa3BUTHSI.

PaGouasi nporpamma yueoHoro kypca «MaremaTuka» 5-6 kijaccol

Henu uszyvyeHust yueGHOro Kypca

TIpHOPUTETHRIMH IISIIIMHU O0YUCHHSI MATEMATHKE B 5-6 KiIaccax sBISIFOTCS:
- IpoAoKEeHUE (POPMUPOBAHUS OCHOBHBIX MATEMATUYECKHUX TOHSATHH (YUCIIO, BETMYMHA, TeOMETPUYIECKas GUrypa), 00eCredrBaroiX MPEeMCTBEHHOCTh U IEPCIEKTUBHOCTh MATEMAaTHYECKO-
ro 00pa3oBaHus 00yJArOIINXCS;
- pPa3BUTHE UHTEIUICKTYAIBHBIX U TBOPYECKUX cIIOcoOHOCTEl oOydaromuxcs ¢ 3[1P, mo3HaBaTenbHOM aKTHBHOCTH, UCCIIEIOBATEILCKUX YMEHUI, MHTepeca K N3YICHUI0 MATEMAaTHKH;
- moaBeneHue odyvatontixcs ¢ 3[1P Ha mocTymHOM 171 HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U MaTEeMaTHKH U OKPY)KAFOIIETO MHUPA;
- (hopMupoBaHUe PYHKIIMOHAIEHON MaTEMATHYSCKON TPAMOTHOCTH: YMEHHS PacliO3HABATh MaTEMATHICCKUE OOBEKTHI B PEATbHBIX KU3HCHHBIX CHTYALUAX, IPUMCHSITH OCBOCHHBIC YMEHUS JIIS
peLIeHUs TPaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4, HUHTEPIIPETUPOBATH MOTYUYEHHbIE PE3YJIbTaThl U OLIEHUBATH UX HA COOTBETCTBHE NMPAKTUUYECKON CUTYalIUH.

OCHOBHBIC JTHHHUU COJICPXKAHUS Kypca MaTeMaTHKH B 5-6 Kilaccax — apupMeTHIecKas H TeOMeTpHIecKasi, KOTOPBIC Pa3BUBAIOTCS MMapauIeIbHO, KaXKIas B COOTBETCTBHH C COOCTBEH-
HOM JIOTUKOH, OJTHAKO, HE HE3aBUCHMO OJIHA OT JPYTOi, a B TECHOM KOHTAKTe M B3aUMOJICUCTBUHU. TaKxke B Kypce MPOUCXOJAUT 3HAKOMCTBO C 3JIEMEHTAMH ajireOphl U OMMCaTeIbHON CTaTUCTH-
KH.

MN3yuyenune apudMeTndecKoro MaTepruaga HAUMHACTCS CO CUCTEMATH3AIMHN U Pa3BUTHS 3HAHUHN O HATYPaJIbHBIX YHCIIAX, MMOJYYCHHBIX B HAYaJbHOU 1IKoJe. [Ipu 3TOM COBEpIIEHCTBO-
BaHHE BBIYUCIIUTEIHHONW TEXHUKUA M (DOPMHUpPOBAHNE HOBBIX TEOPETUUESCKUX 3HAHUH COYETAETCS C PA3BUTHUEM BBIYHCIUTEILHON KYJIbTYPHI, B YACTHOCTH C O0y4eHHEM MPOCTEHIIINM TpuéMamM
MIPUKUAKA U OLEHKU Pe3yIbTaTOB BEIYHMCICHUH. V3ydeHre HaTypalbHBIX YUCE IPOO0HKAETCS B 6 KJIacCe 3HAKOMCTBOM C HAaYaJIbHBIMU MOHATHIMH TEOP U ACTUMOCTH.

Jpyroii KpynmHEIN OJIOK B COIEpKaHUK apUPMETHICCKON THHHN — 3TO npodu. Hadano m3yueHus 0OBIKHOBEHHBIX H JCCATHYHBIX OPOOEH OTHECEHO K 5 Kiaccy. DTO MEepBBIMA 3Tal B
OCBOCHHH JIpO0OEH, KOTIa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU HJICSIMH, MOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX JIpOOel B MOJTHOM 00BhEME MPEAIIECTBYET H3YICHUIO



JIECATHYHBIX Ipo0eii, 9To 1e1eco00pa3HO ¢ TOYKH 3PEHUS JOTUKH H3JI0KCHUS YMCIIOBOM JIMHUM, KOTJa MPaBMIa JEHCTBUH C JECATHIHBIMHU IPOOSMH MOXXHO OOOCHOBATH YK€ M3BECTHBIMU
AITOPUTMAaMH BBIITOJTHEHHS AEHCTBUI ¢ OOBIKHOBEHHBIMH JIPOOSMH. 3HAKOMCTBO C JAECATUYHBIMU APOOSIMU PACIIMPHUT BO3MOKHOCTH JUIS HOHMMaHMSI 00yJaroIMMUCS MIPUKIAJHOTO IPUMEHE-
HUSI HOBOW 3aIMCH NIPH M3YYEHHH APYTUX MPEAMETOB M IPH MPAKTHUECKOM HCIONIb30BaHMU. K 6 Kiaccy OTHECEH BTOPOH 3Tam B M3Y4EHHH IpOOEH, TAe MPOUCXOIUT COBEPIICHCTBOBAHHE
HaBBIKOB CPaBHEHMs M NpeoOpa3oBaHus Ipo0ei, OCBOCHNE HOBBIX BBIYMCIHMTEIBHBIX aITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYMCICHHUH, B TOM YMCIIE 3HAUCHHH BBIPAKCHUH, COAEPKALIUX U
OOBIKHOBEHHBIE, M JIECATHYHbIE JPOOH, YyCTAHOBJIICHUE CBSA3EH MEXy HUMH, PACCMOTPEHUE MPUEMOB peIlIeHHs 331a4 Ha ipoOu. B Hauane 6 kiacca IpOUCXOJUT 3HAKOMCTBO C IOHSTHEM IIPO-
LIEHTA.

OCoOEHHOCTBIO M3YUCHHS TIOJIOKUTENBHBIX U OTPHLATEIBHBIX YHCEI SIBJISIETCS TO, YTO OHU TAaKXKe MOTYT PaCCMaTpUBATHCS B HECKOJIBKO JTAIoB. B 6 kitacce B Haualle M3y4eHHs] TEMBI
«ITonoxxuTenpHbIe U OTPULIATEIBHBIE YNCHIAY» BbAEAeTCA noaTeMa «llenble uncnay, B paMkax KOTOPOI 3HAKOMCTBO € OTPULATEIbHBIMHI YHCIAMU U IeHCTBUAMU C TONOKUTEIBHBIMU U OTPH-
LATEeJIbHBIMH YHCIAMU IMPOUCXOAUT Ha OCHOBE COJEPHKATEIBHOIO MOJAX0/Aa. DTO MO3BOJSAET HA JOCTYITHOM YPOBHE IMO3HAKOMMTH YYAIIUXCS MPAKTUYECKU CO BCEMU OCHOBHBIMU IOHSTHUSIMU
TEMBI, B TOM YHCIIE ¥ C IPABIJIAMH 3HAKOB IIPH BHITTOJHEHUH apu(METHIECKHUX JeHcTBINA. M3ydeHne palMoHaIbHBIX YUCET HA 3TOM HE 3aKOHUYHUTCS, a OyJeT MpOJOIKEHO B Kypce anredpsl 7
KJIacca, 9TO CTAHET CJICIYIONINM IPOXOI0M BCEX NPUHIUITHAIBHBIX BOIPOCOB, TEM CAMBIM pa3ZeeHUE TPYIHOCTEH O0JIETIaeT BOCIPUATHE MaTepHaia, a paclpeielieHHe BO BPEMEHH CIIOCo0-
CTBYET IIPOYHOCTH MPHUOOPETAEMBIX HABBIKOB.

[Ipn o0ydeHNH pemeHnI0 TEKCTOBBIX 334ad B 5-0 Kiaccax HCIOIB3YIOTCA apu(MeTHUecKne MpuéMbl pemeHns. TeKCTOBbIC 3a/1aun, pelacMble MpU OTPaOOTKE BBIYHUCIUTEIBHBIX
HaBBIKOB B 5-6 KilaccaX, pacCMaTpHUBAIOTCA 3aa4H CICAYIOIINX BUJIOB: 337a4H Ha JIBI)KCHHE, HA 9AaCTH, HA MOKYINKM, Ha padOTy M MPOM3BOANTEIHHOCTD, Ha TPOLICHTHI, HAa OTHOIIECHHUS H IIPO-
nopuun. Kpome Toro, o0ydaromuecs: 3HaKOMSTCS ¢ TPUEMaMH PELISHH 3a4ad IepeOopoM BO3MOXKHBIX BAPHAHTOB, ydaTcs paboTaTh ¢ nHpopManueH, mpeacTaBIeHHON B opMe TaOIUI Hin
JUarpaMM.

B paboueii nmporpamMmMe npenycMOTpeHO (GOpPMUpPOBaHHE MPOIEAESBTHYECKUX alreOpandeckux MpeacTaBieHnid. bykBa kak CHMBOJI HEKOTOPOTO YHCJia B 3aBUCUMOCTH OT MareMaruye-
CKOTO KOHTEKCTa BBOJIUTCS MOCTENIEHHO. byKBeHHas: CUMBOJIMKA IIMPOKO MCHOJIB3YETCs MPEXIE BCEro sl 3alUCH OOIMX YTBEPKIACHUI U MPeIJIoKEeHHH, (OPMYJI, B YACTHOCTH JJIsl BHIYUC-
JICHUSA T€OMETPUUYECKUX BEJIMYMH, B KAUECTBE «3aMECTHUTEIIS YHCIA.

B xypce «MaremaTuku» 5-6 Ki1accoB Ipe/ICTaBIeHa HATJIAJHAs T€OMETPHs, HAIIpaBJICHHAs! HA pa3BUTHE 00Pa3HOTO MBILIUICHHUS, IPOCTPAHCTBEHHOTO BOOOPaXKeH s, H300pa3UTEIbHBIX
yMeHuil. DTO BayKHBIHM ATaIl B U3yYCHUH I€OMETPHH, KOTOPBIN OCYIIECTBIAETCS Ha HAIJISIHO-IIPAKTUIECKOM YPOBHE, OIIMPAETCS Ha HAarJsIHO-00pa3HOe MBIIUIeHHE o0yJaronmxcs. bonpmas
POJb OTBOAMTCS MPAKTHIECKOW JIESTENBHOCTH, OIBITY, 3KCIIEPUMEHTY, MoaennpoBanuio. OOydaronyecs: 3HaKOMSTCS C TEOMETPHUECKUMH (UTypaMH Ha IUIOCKOCTH M B TIPOCTPAHCTBE, C MX
MpOCTEHIIMMI KOHQUTYpalusIMH, ydaTcsi n300pakaTh MX Ha HEIMHOBAaHHOW M KJIETYaTOH Oymare, paccCMaTpUBAlOT MX IPOCTEHIINE CBOMCTBA. B mporecce U3ydeHus HarlsaaAHOW reoMeTpUuu
3HaHMS, MTOJYYEHHbIE 00YJaIOMNMHICS B HAYaJIbHOH IIKOJIE, CHCTEMATH3UPYIOTCS U PACIINPSAIOTCS.

MecTo y4eOHOro Kypca B Y4eOHOM ILIaHe

CoryacHo y4eOHOMY IUIaHy B 5-6 Kilaccax W3y4aeTcss MHTErPUPOBaHHBIN npeiMeT «MaTeMaTrkay, KOTOPbIi BKIItoUaeT apu()MEeTHUECKUI MaTeprall U HarjsIIHY0 TeOMETPHIO, a Tak-
K€ MPONECACBTHUYCCKUE CBCIACHUS U3 anre6p1)1, 3JIEMEHTHI JIOTUKH M Hayvalia ONHUCATeIbHOM CTaTUCTUKH.

Y4eOHbIH IaH Ha U3yYEeHHEe MaTeMaTHKH B 5-6 KilaccaXx OTBOAUT HE MeHee 5 y4eOHBIX YacoB B HEJIEIIO B TE€UCHHE KaXK0T0 ro1a o0ydeHus, Bcero He MeHee 340 yueOHBIX 4acoB.

Conep:xanue yue0HOT0 Kypca
5 kJyace

Hamypansnsie uucna u nynp

HarypamsHoe gucino. Psg HatypansabIX ncen. Yucno 0. M300paxeHne HaTypalbHBIX YHCe] TOYKaMU Ha KOOPIUHATHOW (YHUCIIOBOH) MPSIMOIA.

[o3unmonHas crcteMa CYUCICHUA. Pumckas Hymepayus Kak npumep Heno3uyuOHHOU cucmemsl cyucienus. JIecITHIHAs CHCTeMa CUHCIICHUS.

CpaBHEHHE HATypalbHBIX YHCEN, CPABHEHNE HATYPaIbHBIX Yncell ¢ HynéM. CriocoObl cpaBHeHUs. OKpyYTIICHHE HATYPaIbHBIX YHCEIL.

CrnoxeHre HaTypajIbHBIX YHCEN, CBOHCTBO HYJIS TP CIIOKEHHH. BEIYnTaHWe Kak JeHCTBHE, 00paTHOE CI0KEHUIO. Y MHOKEHIE HATYPalbHBIX YUCENT, CBONCTBA HYJIS U €AMHUIIBI IIPH
yMHOKeHUU. [leneHne Kak JIeicTBre, 00paTHOE YMHOKEHIIO. KOMIIOHEHTHI IeHCTBHM, CBsI3b MeX Iy HUMH. [IpoBepka pe3ynprata apupmerndeckoro neiictus. [lepemecTuTenbHOE U coveTa-
TEIHLHOE CBOMCTBA (3aKOHBI) CIIOXKEHUS M YMHOXKEHUS, pACHpedesumenbHoe C8OUCMBO (3aK0H) YMHOINCEHUS.

HNcnonp3oBanue OykB 1t 0003HAUSHIS HEM3BECTHOTO KOMIIOHEHTA M 3aITMCH CBOICTB apH()METHIECKUX AEHCTBHHA.

Jlenumenu u kxpamuule yucia, pa3noxxeHue Ha MHOKUTeNH. [IpocTeie U coctaBHbIe uucna. [Ipusnaxu derumocmu na 2, 5, 10, 3, 9. JleneHue ¢ OCTaTKOM.

CreneHb ¢ HaTypaJIbHBIM TIOKa3aTesieM. 3alkCch YNCIa B BHIE CYMMBI Pa3psiIHBIX CIaraeMpIX.

UucnoBoe BelpakeHHE. BprunciieHre 3HaueHU YUCIIOBBIX BBIPAXKEHUI; MOPAIOK BBINOJHEHUS AeicTBUMA. Vcronb3oBaHre P BEIYUCIICHUSIX IEPEMECTUTENHHOTO U COYETATEIbHOTO
CBOHCTB (3aKOHOB) CJIOKECHUSI U YMHOXKEHHUS, PACHPEOeTUMENbHO20 CEOUCMBA YMHONCEHUA.

Jpodu



IIpencraBnenue o qpodu Kak crocode 3amucy 9acTy BenndnHbl. OOBIKHOBEHHEIE 1poOu. [TpaBriibHbIe B HETIpaBWIbHBIE Apodu. CMemaHHas Ipo0k; MPeICTaBICHHe CMEIIaHHOK APO-
Ou B BUJE HETIPAaBHILHOM POOH W BBIIEIICHUE TICJION YacTH YKclia U3 HeMpaBWIbHON npoon. M300pakeHue aApodel ToukaMu Ha 9uCciIoBOM mpsiMoi. OCHOBHOE CBOMCTBO npodu. Cokpawenue
Opobeti. IIpusedenue Opobu k Hosomy 3namenamentro. CpaBHEHHE TPOOCH.

CroxxeHue 1 BBIYUTaHUE Jpo0ei. YMHOKEHHE U IeeHHne Ipo0eit; B3auMHO-00paTHEIE Apoou. Haxoorcoenue vacmu yenoeo u yeio2o no e2o uacmu.

Hecstrunas 3anuck apobdei. [Ipencrasnenne necaTHaHO qpoOH B BUlle 0OBIKHOBEHHOI. M300paskeHne ecaTHYHBIX ApoOeii ToYKaMu Ha YUCIOBOM npsiMoi. CpaBHEHHE JAECSITUYHBIX
JIpOOCH.

ApudmeTrnueckue IeHCTBUS C NECATUIHBIME IPo0MU. OkpyeieHue 0ecsimuinbix Opoobeil.

Pemenue TeKCTOBBIX 3a1a4

PerieHne TEKCTOBBIX 33/1a4 apUPMETHIECKUM CIIOCO00M. Peutenue noeuueckux 3aday. Pewenue 3a0au nepebopom scex 603mM0uCHbIX 8apuanmos. Vlcnonb30BaHue NpU peIIeHUH 3a1a4
TaOJHUI] U CXEM.

Pemenne 3amad, conepsKanix 3aBUCUMOCTH, CBSI3BIBAIOIINE BETMUHNHBI: CKOPOCTD, BPEMs, pACCTOSIHHE; [IeHa, KOJMYECTBO, CTOMMOCTh. ENMHMUIIBI H3MEpEeHUs: MacChl, 00bEMa, IICHEI;
paccTosIHUSA, BpeMEeHH, CKOPOCTH. CBS3b MEXy €INHUIIAMA M3MEPEHHS KaXXT0H BETNUNHBL.

Pemenne 0CHOBHBIX 3a/1a4 Ha JIPOOH.

[IpencraBneHne JaHHBIX B BUZC TaOJMII, CTOJIOUATHIX JHATPAMM.

Harasianas reomerpust

Harssinaeie npeacTaBieHus o GpUrypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIy4, YroJl, JOMaHas, MHOTOYTOJIbHUK, OKPYXKHOCTh, KpyT. YTou. [IpsMoii, ocTpsiii, Tymoi u pa3Bép-
HYTBIC YIJIBL.

JnuHa oTpeska, METpUUEeCKre €IUHULBI JJIMHBL. J[JTMHA TOMaHOW, IEpUMETP MHOTOYrolbHUKA. VI3MepeHue U NocTpoeHre yIioB C NOMOILBIO TPAHCIIOPTUPA.

Harnsasele npencraBieHus o GUrypax Ha MIOCKOCTH: MHOTOYTOJIbHUK; TIPSIMOYTOJIHUK, KBaJIpaT; TPEYTOJIbHUK, O paseHcmee ueyp.

N3o0paxenue duryp, B TOM 4Kcie Ha Kieryatoid Oymare. [locmpoenue xonghueypayuii uz yacmeii npsiMou, OKpYjICHOCIU HA HEAUHOBAHHOU U Kiemyamoti bymaee. Vicnonb3oBaHue
CBOICTB CTOPOH H YTJIOB IPSIMOYTOJIbHHUKA, KBa[paTa.

[Tnomans mpsIMOYTOIHHUKA M MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3 MIPSIMOYTOJIEHUKOB, B TOM YHCIE GUTYp, H300pakEHHBIX Ha KileTdaTol Oymare. ENWHUIIBI H3MEpeHus IUIOMIa IH.

Haznsaouvie npedcmasnenus o npocmpancmeenHbix (hueypax: npamoy2oibHblil napaiieienuned, Kyo, Mmhoeoepanruku. M306pasicenue npocmeiuux MHo2oepanHukos. Paseépmru kyba
u napannenenuneda. Cozoanue mooenel MHO20SPAHHUKOS (U3 OyMacu, NPO8OLOKU, NAACULUHA U OP.).

O6vém npamoyeonvbHozo napaiienenuneda, Kyoa. EOunuysl usmepenus 06véma.

6 kiace

Hamypansnste uucna

Apudmernueckue IeHCTBHS ¢ MHOTO3HAYHBIMU HATYPAIbHBIMU YHCIaMU. UHCIOBBIC BBIPAXKEHUS, MOPSIOK NCHCTBUH, UCHOJb30BaHUE CKOOOK. VCmoib30BaHHEe NIPU BBIYHU CIACHUAX
MIEPEMECTUTEIHHOTO U COYETATETILHOTO CBOMCTB CIIOKEHUS U YMHOXKEHUS, pacnpedenumenbHo2o ceoticmea ymHoxcenus. OKpyrieHne HaTypalbHBIX YUCEIL.

Jenurenn u KpaTHBIE YUCTIA; HAUOOILWUL 0OWULL Oelumenb U HauMeHbuee odwee Kpammuoe. Jeaumocms cymmbl u npoussedenus. JleneHne ¢ 0CTaTKoM.

Jlpoou

OOBIKHOBEHHAsI Ip0Oh, OCHOBHOE CBOMCTBO ApOOH, CokparieHue aApodeit. CpaBHEHHE U yIIOPsSIOYNBaHNE ApoOei. PemeHne 3a1a4 Ha HaX0XKICHUE YacTH OT LEJIOTO U IIeJIOr0 IO ero
gactu. [IpoOHOE urcio kak pe3ynbraT neneHus. [Ipencrapnerne gecaTHIHON ApoOH B BHJIE OOBIKHOBEHHOW APOOU M BO3MOKHOCTbH IPECTABICHASI OOBIKHOBEHHOH PpOOU B BUJIE AECATHIHOM.
Jecsatuanbie qpoOu 1 MeTpUIecKas ciucTeMa Mep. ApupMeTHIecKre ASUCTBUS U YHCIOBBIC BRIPAKEHHS ¢ OOBIKHOBEHHBIMHU M JIECATUIHBIMA APOOSMI.

OtHomienue. JleneHre B JTaHHOM OTHOIIEHUH. Macwuma6, nponopius. [IpuMeHeHre TPOOPIUiA TPH PEIICHUH 3a1a4.

[Nonstue npoueHTa. BeraucneHune mporeHTa OT BEIMYHHBI U BETMYUHEI TI0 ¢€ MPOIEeHTY. BripaXkeHre MPOLEHTOB ASCATUYHBIMU Apo0sMu. Perrenue 3a1aq Ha IponeHTH. BripaxkeHue
OTHOIICHHS BEJIMYHH B TIPOIICHTAX.

Ilonoswcumensnovie u ompuyamensHole yucia

[onoxxutensHbIe U OTpUIATENbHBIE Yncia. Llensre gncna. Mooyins uucna, ceomempuyeckasn unmepnpemayusa mooyas yucia. VIzobpakeHne 9rces Ha KOOPAWHATHOM npsiMoit. Yucnoguvle
NpOMENCYMKU.

CpaBHeHue yncesn. ApudMeTHUECKUE ISHCTBUS C MOJOKUTEIBHBIME U OTPUIIATESIBHBIME YHCIaMH.

IIpsiMoyroJbHAs CHCTEMa KOOPAMHAT Ha TIOCKOCTH. KOOPIMHATHI TOYKH Ha TUIOCKOCTH, adCIicca i opauHara. [loctpoeHue Touek u GUryp Ha KOOPAMHATHOM MJIOCKOCTH.

bykeennvie gvipasicenus

[Ipumenenne OYKB AJIs 3aIIMCH MaTeMaTHYECKHX BBIpaKeHUH W npeanoxeHuid. CBoiicTBa apupmMeTHueckux AeHCTBUI. BykeeHnHbie gbipajicenus u yuciogvie noocmanosku. byksen-



HBIC PABEHCTBA, HAXOX/ICHHE HEM3BECTHOTO KOMITOHEHTa. POpMyIIbl; (hOPMyIIBI HEPUMETPA U IUIOIIAAN IPIMOYTOJIbHUKA, KBaApaTa, 00véma napaiienenunedd u Kyoa.

Pewenue mexcmosvix 3adau

Pemmenne TeKCTOBBIX 33124 apUPMETHIECKUM CIOCO00M. Peutenue nozuieckux 3aoay. Pewenue 3a0au nepebopom 6cex 8603MOAICHBIX 6aPUAHINOS.

Pemienue 3anay, coepikalux 3aBUCHMOCTH, CBSI3BIBAIOIIUX BEIUYUHBI: CKOPOCTh, BPEMs, PACCTOsHHUE; 1I€Ha, KOJINYECTBO, CTOMMOCTD; MIPOU3BOIUTEILHOCTD, BpeMs, 00BEM pabOTHI.
EnuHunb! m3MepeHus: Macchl, CTOMMOCTH; PACCTOSIHUS, BpDEMEHHU, CKOPOCTH. CBsI3b MEXy €IMHUI[AMU U3MEPEHHS KaXKI0H BEIMUNHEI.

Permienue 3aau, CBA3aHHBIX C OTHOILCHHUEM, IIPONOPIHMOHAIBHOCTHIO BEJIMYHH, [IPOLIEHTaMH; PELIEHHE OCHOBHBIX 3a/1a4 Ha APOOU M IPOLICHTHI.

Oyenka u npuxuoka, okpyzienue pesyibmama.

Cocmasnenue 6yK8eHHbIX BbIPANCEHUI NO YCA08UIO 3A0aUU.

[IpencraBnenne JaHHBIX C TOMOLIBIO TaONIUI U quarpaMM. Cton04aTsie JuarpaMMbl: YTEHHE U IOCTpOCHUE. UTeHe KpyroBhIX JUarpaMM.

Haznaonana zeomempus

Harmsanasie npencrasieHus o GUrypax Ha INIOCKOCTH: TOUYKA, MpsiMast, OTPE30K, JIyd, YroJl, IOMaHasi, MHOTO yTOJIbHHK, YETHIPEXYTOIBHUK, TPEYTOJIEHUK, OKPYKHOCTD, KPYT.

Bzaumnoe pacnonooicenue 08yx npamMuIX Ha NIOCKOCMU, NAPALIENbHbIE NPsAMble, NEPREeHOUKYAPHbLe npsamble. VI3MepeHne pacCTOsHUI: MEX Iy ABYMs TOUKaMH, OT TOYKH JI0 MPSMOH;
JUIMHA MapuIpyTa Ha KBaJpaTHOH CETKe.

W3mepenne 1 OCTpOCHUE YTIIOB C MOMOIIBIO TPAHCTIOPTHPA. BUABI TPEyroNbHUKOB: OCTPOYTOJIBHBIH, MPSIMOYTOIBHBIN, TYIOYTOJIbHBIH; paBHOOEIPEHHBIH, pABHOCTOPOHHUH. UeThI-
PEXYTONIBHUK, IPUMEPHI YETHIPEXYTONBHUKOB. [IpsSMOYTroIbHHK, KBaZpaT: NCIIOJIL30BAaHIE CBOWCTB CTOPOH, YIJIOB, JHArOHAJICH. M300padsicenue ceomempuyeckux ueyp na HeruHo8anHoU Oy-
Maze ¢ UCNONb306aHUEM YUPKYIIA, TUHEUKU, yeonbHuKka, mpancnopmupa. IlocTpoeHns Ha kiieT4atoi Oymare.

[TepumeTp MHOTOyronbHUKA. [loHsTHE TUTOLIAMK GUTYPBI; SOMHUIBI U3MEpeHHUs TUIomann. [IpubmmkénHoe u3MepeHue miomaan Guryp, B TOM 4Yuciie Ha KBaJpaTHOW cerke. [Ipu-
OnudIcéHHOE UsMeperue ONUHbL OKPYICHOCMU, NI0Waou Kpyea.

Cummempus: yeHmpanbHas, 0ceas u sepkanvhas cummempuu. Ilocmpoenue cummempuunsix uzyp.

Haensonvie npedcmagienuss 0 npocmpancmeeHnvix ueypax: napaineienuneod, Kyb, npusma, nupamuod, KoHyc, yuruHop, wap u cepa. Mzobpasxcenue npocmpancmeenvix guayp.
IIpumepwr pazeépmox muozozpannuxos, yurunopa u konyca. Cozoanue mooenell npoCmpancmeenvix Queyp (us 6ymazu, npo8oIOKU, NAACMUIUHA U OP.).

IHonamue 06véma, edunuysl usmeperus 0ovéma. Ob6vém npamMoy2oabHO20 napaiieienunedd, Kyoa.

PaGouas nporpamma yuyeOHOro Kypca «Aaredpa» 7-9 kiaccenl

Henu u3yvyeHust yueGHOro kypca

Anre6pa ABJIACTCSA OAHUM U3 ONOPHBIX KYpPCOB OCHOBHOW HIKOJBI: OHA 06ecneqHBaeT HU3Y4YCHUE APYIrUX JUCHHUIIIINH, KaK €CTCCTBCHHOHAYYHOI'0, TaK U T'YMaHUTAapHOI'O0 IUKJIOB, eé
OCBOCHHME HEOOXOAMMO Il TMPOJO/DKEHHs O0pa3oBaHMsS ¥ B IMOBCEIHCBHOM KM3HM. Pa3sButHe y 0OydyarOIIMXCS HAy4YHBIX MPEACTABICHHA O MPOHMCX OKICHUU
U CYITHOCTH ajre0pandecKux abCTpakKIuid, CIOCO0e OTPaKSHUST MATEMAaTHUCCKOW HAYKOM SIBIICHHI U MPOIECCOB B MPHUPOJIC M OOIIECTBE, PO MATEMATHUECKOTO MOJICIMPOBAHUS B HAYIHOM
MO3HAHHWU M B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHMSI M Ka4yeCTB MBILIUICHHUS, HEOOXOAMMBIX UIsl aJanTalud B COBpeMeHHOM IuppoBoM obuiecTBe. M3yueHue
anreOpbl €CTECTBEHHBIM 00pa3oM obecrieunBaeT pa3BUTHE YMEHUsI HAaOJII01aTh, CPABHUBAThH, HAXOJUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUYHOCTH MBIIIUIEHHSI, CIIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBATh CBOM JICHCTBHUS U BBIBOJIbI, (DOPMYIIUPOBaTh yTBepxkaeHus. OCBOCHHE Kypca anreOpbl 00eclieunBaeT pa3BUTHE JIOTHUYECKOTO MBIIIICHUS] 00YYAIOIIMXCS: OHU UCIIOJB3YIOT JIe-
JlyKTUBHbIC U WHIYKTUBHBIC PACCYKICHUsI, 0000IIEHHEe U KOHKPETHU3aIHio, abcTparupoBanue u aHanorui. O0ydyeHue anreOpe mpeanojaraetT 3HaYUTEIbHBIH 00bEM CAMOCTOSTENBLHOMN 1es-
TEJILHOCTU OOYYAIONIUXCSI, IOATOMY CAMOCTOSTENILHOE PELICHHE 3a/1a4 €CTECTBEHHBIM 00pa30M SIBISIETCS peain3alueil JesTeIbHOCTHOTO MPUHIIUIIA 00yUIEeHUSI.

B ctpykType nporpammbl yueOHOro Kypca «Anredpa» OCHOBHOM MIKOJIBI OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIHHO -METOMIECKUE TMHUU: «HucTa U BRIYUCIIEHHS», «ATrebpande-
CKHE BBIPAXEHUsI»; «YPaBHEHUS U HEpaBeHCTBa»; «DyHKium». Kakaas U3 3TUX COJIEpKATEIHbHO-METOANIECKUX JIMHUI Pa3BUBAETCS HA MPOTSKEHHH TPEX JIET U3YyUYSHHUsT Kypca, €CTECTBEH-
HBIM 00pa3oM IMeperieTasch M B3aUMOJAEHCTBYS C OPYrHMH €ro JIMHUAMH. B Xoje u3ydeHus Kypca OOydarolu[UMCsl MPHUXOAUTCS JIOTHYECKH PACCYKIaTh, UCIOIb30BATh TEOPETHUKO-
MHO>XECTBEHHBIN SI3BIK. B CBS3M ¢ dTUM uenecoo6pa3Ho BKJIFOYUTH B IPOTrpaMMy HEKOTOPBIC OCHOBBI JIOTUKHU, IPOHU3BIBAIOIINE BCE OCHOBHBIC pa3JI€jibl MATEMATHUICCKOTO 06pa3OBaHI/Iﬂ u
CHOCOOCTBYIOIIME OBJIAJACHUI0 00YYAIOIIMMHKCS OCHOB YHHBEPCAJILHOTO MAaTEMAaTH4ECKOro s3bIka. TakuM 00pa3oM, MOXKHO yTBEPXKJATh, YTO COJEPIKATEIBHON U CTPYKTYPHOH OCOOCHHOCTHIO
Kypca «Anredpay sIBISIETCS €r0 HHTSTPUPOBAHHBINA XapakTep.

Copneprxanue TUHIA «UHCIa ¥ BEIYUCICHUS» CIY)KUT OCHOBOW UIA JaJbHEHIIEr0 U3y4eHUS MaTEMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO y O0YUarONIMXCS JIOTHYECKOT0 MBIIIICHNUS, (hop-
MHPOBAHWUIO YMCHUS MOJIB30BAaThCA aJITOPUTMAMM, a TAKXKE an/I06peTeHmo MPaKTUIYCCKUX HAaBBIKOB, HGOGXOJII/IMLIX JIIsL HOBCC}]HCBHOﬁ JKU3HH. Pa3BuTHE TTOHATHS O YKCJIE€ B OCHOBHOM IIIKOJIE
CBSI3aHO C PAIlMOHAILHBIMY U UPPALMOHAIIBHBIMU YHCIaMH, (DOPMHUPOBAHUEM TIPEJICTABICHHIA O JICHCTBUTENLHOM YHUCie. 3aBepIlieHre OCBOSHUS YUCIOBOU JIMHUHM OTHECEHO K CTapIlieMy 3BEHY
001m1ero o0pa3oBaHHs.



CozepxaHue IBYX alreOpanvecKux JUHUN — «AnreOpandeckne BRIPAKESHUI» U «YPpaBHEHUS U HEPaBEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOIIMXCS MaTEMaTHIECKOTO all-
napara, HeoOXOUMOTO ISl PELICHHS 3a]a4 MaTeMAaTHKH, CMEXKHBIX MPEMETOB U NPAKTHKO-OPUEHTUPOBAHHBIX 3a71a4. B OCHOBHOM MIKOJIE y4eOHbII MaTepHa rpynnupyeTcsi BOKPYT paiuo-
HAIIbHBIX BRIPOKECHUI. AJreOpa NeMOHCTPUPYET 3HAUCHUE MATEMATHKU KakK sI3bIKa JJIsl IIOCTPOCHUS] MAaTEMATHUECKUX MOJIEJICH, OMHCaHMs POIIECCOB U SBJICHUI peabHOr0 Mupa. B 3agaun
00yueHHs anreOpe BXOAAT TAKKE NaNbHEHIee pa3BUTHE alITOPUTMHYCCKOTO MBIIIICHHUS, HEOOXOAUMOTO, B YaCTHOCTH, JUII OCBOCHHUS Kypca MHG)OPMATHKH, ¥ OBJIQJICHUC HABBIKAMHU JICIYK-
TUBHBIX paccyxjacHuil. [IpeoOpazoBanne CUMBOIBHBIX (JOPM BHOCHUT CBOW crienu(pUIeCKUil BKIIA]] B pa3BUTHE BOOOPAKEHUS, CIOCOOHOCTEH K MATEMAaTHYCCKOMY TBOPUECTRY.

Conepxanre GpyHKIIMOHAIEHO-TPApUUECKON JTUHUK HAICIICHO HA MOJYYCHHE MIKOJbHIUKAMH 3HAHUN O (DYHKIUAX KaK BaKHEUIICH MaTeMAaTHYECKON MOJICITHU IS OTIMCAHMS U HCCIIe-
JTIOBaHUs Pa3HO-00PA3HBIX MPOIECCOB U SIBICHUI B MPHUPOJC U obmiecTBe. M3yueHune 3Toro MaTepuaia CiocoOCTBYET Pa3BUTHIO Yy OOYYAOLIMXCS YMEHUS UCTIOJB30BaTh Pa3IMYHbIC BhIPA3U-
TEJBHBIC CPE/ICTBA SI3bIKa MATCMATUKU — CJIOBECHBIC, CHMBOJIMYCCKHUE, TpadUUIeCKUe, BHOCUT BKJIAJ B (JOPMHUPOBAHUE MPEICTABICHUH O POJIM MATEMATHKH B Pa3BUTUH IIMBHJIM3AIMU U KYJIb-

TYpBHIL.

MecTto yuefHOro Kypca B y4eOHOM ILIaHe

CoryacHO y4eOHOMY IuIaHy B 7—9 Kiaccax m3ydaeTcs y4eOHbIH Kypc «Anredpay», KOTOPBIH BKJIIOYACT CIEIYIOMINE OCHOBHBIC Pa3felbl coaepkanns: «Uucna u BEIYUCICHUSY, «AT-
reOpandeckne BEIPaKCHUN, «Y paBHEHHS 1 HEPAaBEHCTBAY, «DyHKIUIY.

Y4eOHBIH I1aH Ha U3y4YeHue areOpsl B 7—9 Kilaccax OTBOAMT HE MeHee 3 yueOHBIX 4acoB B HEACTIO B TEUCHNE KaXKIOTO To/1a 00ydeHus], BCETo 3a TpH roga o0ydenus — He MeHee 306
Y4IeOHBIX 9acOB.

Conep:xanue yue0HOTo Kypca
7 Ki1ace

Yucna u evluucnenus

PanuoHanbHbIE YuCIa

JpoOu 0OBIKHOBEHHBIE U JACCATUYHBIE, IEPEXOA OT OJHOM (OpMBI 3amucu npobeit Kk apyroi. [loHsATHE palMOHAIBHOTO YKCIa, 3aIiCh, CPABHEHHUE, YIIOPSI0YMBAHUE PALIMOHAIBHBIX
qucen. ApupMeTHIECKHe ISHCTBHS C pallMOHAIbHBIMI YiciIaMu. Pemenne 3aqa4 u3 peasibHOM MPAaKTHKY HAa YacTH, Ha IPOOH.

CreneHb ¢ HaTypaJIbHBIM IOKa3aTeIeM: ONpe/ieNieHne, MPeoOpa3oBaHNe BEIPAXKEHUH Ha OCHOBE ONPEIEIICHHS, 3aIICh OOIBIINX YHCE.

[IpoueHTsI, 3anKCh MPONEHTOB B BUE IpOoOH 1 IpoOH B BUE MPOIEHTOB. Tp1 OCHOBHBIE 3a/1a4y Ha MTPOIIEHTHI, PEIICHHE 3a/1ad U3 PEaTbHON MPaKTHKH.

[IprMeHeHne NPU3HAKOB AETMMOCTH, Pa3JIOKeHNE Ha MHOXKHTENN HAaTypalbHBIX YUCE.

PeasbHbIC 32BUCHMOCTH, B TOM 4HCIIE TIpsIMasi K 00paTHAs! TPOTIOPIIHOHATEHOCTH.

Anzebpauueckue evlparcenus

IlepemeHHBIe, UHMCIIOBOE 3HAUCHHE BBIPAXKEHHS C IepeMEeHHOH. JomyCTHMbIe 3Ha4eHNs IIepeMeHHBIX. [IpecTaBieHne 3aBUCHMOCTH MEX/Ty BETMUMHAMU B BU/ie (popMyIbl. Beranciaenus
o hopMyJiam.

[IpeobpazoBaHue OYKBEHHBIX BBIPAKEHHUH, TOXKAESCTBEHHO PaBHbIC BHIPAKEHUSI, IIPaBUIIa MIPE0Opa30BaHus CYMM U POM3BE/ICHUH, PaBMIa PAaCKPBITHS CKOOOK U MPUBEICHHS MOA00HBIX
CllaraeMpIX.

CBoiicTBa CTETIEHH ¢ HATYpPAIbHBIM [TOKA3aTeIeM.

OnHounensl 1 MHOrowieHsl. CreneHb MHOrOwWIeHa. CloXeHue, BRIMUTaHNe, YMHOXXEHHUE MHOTOUJIEHOB. DOpMyITbl COKpamEHHOTO YMHOXKEHHSI: KBapaT CyMMBI M KBaJpaT PasHOCTH.
®opmyna pasHOCTH KBapaToB. PazinoikeHne MHOTOWIEHOB HA MHOKHTEIH.

Ypaenenusn

YpaBHeHHUE, KOPEHb YpaBHEHHUsI, TIpaBuiIa IPpeoOpa3oBaHus ypaBHEHUS, PABHOCHILHOCTh YPaBHEHHH.

JluneliHOe ypaBHEHHUE ¢ OHOM MEPEMEHHOM, YMUCIIO KOPHEH JIMHEWHOrO ypaBHEHUs, PEeLlCHUe JIMHEWHBIX ypaBHeHHH. CocTaBieHHe ypaBHEHUN 10 YCIOBHIO 3a7aul. Pemenue Tek-
CTOBBIX 33/1a4 C IOMOIIBIO YPABHEHUII.

Jluneiinoe ypagnenue ¢ 08yma nepemeruvimu u e2o epagux. CuctemMa IBYX JIMHEHHBIX ypaBHEHHH C IBYMs NepeMeHHBIMH. PelneHne cucteM ypaBHEHHH cIocoOOM ITOJICTAHOBKH.
[Tpumeps! pemmeHnst TEKCTOBBIX 3a/1a4 € TIOMOIIBIO CHCTEM ypaBHEHHH.

Koopounamot u zpagpuxu. @ynxyuu

Koopaunara Touku Ha npsiMoi. YucnoBele IpoMeKyTKHU. PaccTosiHue MeX Iy JByMs TOUKaMU KOOPAMHATHOM MIPSIMOM.

[psimoyromnbHast cucteMa koopauHat, ocu Ox u Oy. AbGcuucca u OpiMHATA TOUYKH HA KOOPAUHATHOM IockocTH. [IpumMeps! rpadukoB, 3anaHHbiX Gopmynamu. UteHue rpadMKoB peab-
HBIX 3aBUCUMOCTEH.

[ownsitre Gynkumu. 'paduk dyskimm. Coiicta dyHnkimil. Jluneitnas dynkims, e€ rpaduk. ['paduk dynkiuuu Y = KX + b. Ipaguueckoe pewienue nuneliinvix ypasHeHuil u cucmem iu-



HelHbIX YPAGHEeHU.

8 kiace

Yucna u evluucnenus

KBagpaTHblil KOopeHb U3 uucna. [lonamue 06 uppayuonarbHom uucie. Jecamuunvle npubnudxcenus uppayuonanvhvix yucen. CBOUCTBA apUPMETHUSCKUX KBAJPATHBIX KOpHEH U HX
MIPUMEHEHHUE K ITPe0Opa30BaHHIO YHCIIOBBIX BHIPRKEHUH M BBIYUCICHUAM. /Jeticmeumenvhble YUcid.

CreneHs C LebIM NoKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAS 3alHCh YHCTA.

Anzebpauueckue evlpasrceHus

KsanpatHslil TpéxuiieH; pa3noskeHue KBaIpaTHOIO TPEXWIEHA Ha MHOXKUTEIIN.

Anrebpardeckast 1pods. OCHOBHOE CBOMCTBO anredpamdeckor apodu. CrioskeHne, BEIMUTaHHE, YMHOXKEHHE, JelieHe anredpandeckux apodeil. PannonatpHbIe BRIpaXeHUS U UX Ipe-
obOpa3oBaHue.

Ypaenenus u nepagencmea

Ksanpartraoe ypaBHeHHE, (popMyia KOpHEH KBapaTHOTO ypaBHEeHUs. 1eopema Buema. Perenne ypaBHEHHH, CBOIAIINXCS K JIMHESHHBIM M KBaZpaTHBIM. [IpocTeiimme npoOHO-parioHaIbHBIC
YpaBHEHHSL.

I'paguueckas unmepnpemayus ypasHenuii ¢ 08yMa NEPEeMEHHbIMU U CUCTEM TUHEUHBIX YpagHeHull ¢ 08yMa nepemennvimu. IIpuMepsl peleHns] CHCTEM HEIMHEHHBIX YpaBHEHHUH C
JABYMs IEPEMCHHBIMU.

PerreHue TeKCTOBBIX 3a/1a4 aIreOpanyecKuM CrocoOoM.

YucnoBsle HEPaBEHCTBA U UX CBOWCTBa. HepaBeHCTBO ¢ 0/1HOM mepeMeHHON. PaBHOCHIIBHOCTS HEpaBEHCTB. JIMHelHbIe HepaBeHCTBA ¢ OJHOM NmepeMeHHOM. CucTeMbl IMHEHHBIX He-
PAaBEHCTB C OJJHOU IIEPEMEHHOM.

Dyukyuu

[Monstue pynkunu. O6nacTh onpeaeneHus 1 MHOXKECTBO 3HaueHHH GyHKImU. CriocoObl 3ananus GpyHKuii.

I'paduk Gpynkmn. Yrenne cBoicTB ¢yHKIMH 10 € rpaduky. [Ipumeps! rpadMKoB QyHKINH, OTPasKarONINX PEaTbHBIE IPOIECCHI.

k .
OYHKITUH, OMUCHIBAIOINIUE MPSMYIO U 00PaTHYIO MPOMOPIMOHATBHBIC 3aBUCUMOCTH, UX rpaduku. OyHKIMHA Y = Xz, y = X3, y = \/— , Y = T TIpaguueckoe pewenue ypasuenutl u cu-

cmem ypasHeHull.

9 kimace

Yucna u epluucienus

JleiicTBUTE/IbHBIE YHCJIA

PanmoHansHBIC YHCTA, UppaAYUOHATbHbIE YUCA, KOHeuUHble U OecKoHeunble decsimuutbie Opobu. MHodcecmso OelicmeumenbHuIX yucei, 0eucmeumenbHyle Yucia Kak OecKkoHeutvle oe-
camuunsie Opobu. Bzaumno oonosnaunoe coomeemcmeue mMexcoy MHOHCECME80M OelCm8UmMenbHbIX Yuces i KOOPOUHAMHOU NPAMOIL.

Cpasnenue delicmeumenvbHblX yucen, apugpmemuyeckue 0elicmsusi ¢ 0elicmeumenbHblMu YUCIAMU.

H3mepennsi, npuodIMKeHNsI, OLIEHKH

Pa3Mepbl 00bEKTOB OKPYIKAFOLIET0 MUPA, JUTUTEIBHOCTH ITPOIIECCOB B OKPYKAIOLIEM MHUpE.

[pubnmkéHHOE 3HaYeHHE BEJIMUUHBI, TOYHOCTh NpuOImkenus. Okpyriaenue uucel. [Ipukuaka u olieHKa pe3yJbTaToB BEIYUCIICHHUH.

Ypasenenus u nepasencmea

YpaBHeHus! ¢ 0IHOMH NepeMeHHOH

Jluneiinoe ypaBHeHue. Pemenne ypaBHEHUI, CBOASIIUXCS K IMHEHHBIM.

KBanparHoe ypaBHeHue. Pemienue ypaBHeHUH, CBOASIIIUXCS K KBaApaTHBIM. bukBanpaTtHoe ypaBHeHue. [Ipumepul peuieHus ypagHenull mpemvell u 4emeepmoii cnmenenel pasiodceHu-
eM Ha MHOJCUMEJ.

Pemenune npoOHO-paiiOHaIBHBIX YPaBHEHHH.

PemeHne TeKCTOBBIX 33724 aNreOpandecKuM METOIOM.

Cucrembl ypaBHEHHU

YpaBHeHue ¢ IByMs llepeMEHHBIMU U ero rpaduk. Pemenne cucteM ABYX JHMHEHHBIX YPaBHEHUI C IByMsl IepeMEeHHbIMU. PelieHne ciucrteM JByX ypaBHEHHH, OJHO M3 KOTOPbIX JIU-
HeiiHoe, a ipyroe — BTOpoii cTenenu. ['paduueckas HHTEpIIpeTalns CUCTEMbI YPAaBHEHHI C IBYMSI IEPEMEHHBIMH.

Pemrenue TEKCTOBBIX 3a/1a4 aNTreOpandecKuM crocooom.



HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHEHHBIX HEPAaBEHCTB ¢ OTHON NepeMeHHOM. Pemrenne cucteM TMHEHHBIX HEPaBEHCTB C OHOM mepeMmenHoON. KBaapatHeie HepaBeHCTBa. [ 'padrueckas nHTepnpeTanns He-
PaBEHCTB U CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

Dyukyuu

KBanparnunas ¢pynkuus, e€ rpaduk u cBoiicrsa. [Tapabomna, koopAnHATH BEpIIUHEI TapaboJIbl, 0OCb CHMMETPUH apaboJIbl.

I'paduku pynkmmii: y = kx,y = kx + b,y = x5,y = /x,y = ; 1 HX CBOMCTBA.

Yucnoevie nocnedogamenvHocmu

OnpeneneHue U cOCOObI 3aIaHUS YHCJIOBBIX MOCJIEA0BATEIbHOCTEH

[ToHsiTHE YNCTIOBOH MOCIIEOBATEIBHOCTH. 3a/laHKe TTOCIIEJ0BATENbHOCTH PEKypPEHTHON GopMynoi U GpopMyIoii N-ro wieHa.

Apudmerndeckass 4 reoMeTpu4ecKasi Iporpeccun

Apudmernueckas 1 reoMeTpuueckas nporpeccu. opmyisl N-ro wieHa apuGMETHIECKON U TeOMETPUUECKOI MPOrpeccuii, CyMMbI IEPBBIX N YICHOB.

H3z06pasicenue unenos apugpmemuueckol u 2e0Mempuieckoll npoepeccuti mo4Kkamu Ha KOOpOUHAMHOU niockocmu. JIunelinvlii u sxcnonenyuanbhviid pocm. CrodcHble RPOYeHmbl.

Pabouas nporpamma yyeOHoro kypca «I'eomerpusi» 7-9 kinaccol

Ieau n3yyenus yueGHOro Kypca

Ob6ume nemn m3ydeHns yaeoHoro Kypca «['eomerpus» npeacrasieHsl B [IOOIT OOO. Onu 3aKiIF09a0TCs, MPEXKIE BCETO B TOM, YTO Ha YPOKaX I'€ OMETPHH OOYJAIOIIUICA YUUTCS
IIPOBOJUTH J0KA3aTENIbHBIE PACCYKJICHHS, CTPOUTH JOTMYECKHE YMO3aKIIOUCHHS, 10Ka3bIBaTh UCTUHHBIC YTBEPXKICHUS U CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, IPOBOIUTH PACCYXKACHUS «OT
MPOTUBHOTOY», OTIMYATh CBOMCTBA OT IPU3HAKOB, ()OPMYJIUPOBATH OOpATHBIC YTBEPkKACHHs. B 00yueHHN YMEHHUIO pacCyKAaTh COCTOUT Ba)KHOE BOCIUTATEIbHOE 3HAUCHHE M3YUYCHHS [€OMET-
pHH, IpUCYIIee UMEHHO OT€YeCTBEHHON MaTeMaTHIEeCKOH IIKOJIE.

Bropoii nenpio U3yd4eHus: reOMeTpUH ABJISIETCS HCIONb30BaHUE €€ KaKk MHCTPYMEHTA NP PEelICHUH KaK MaTeMaTHYeCKHX, TaK U IMPAaKTUUECKUX 3a/ad, BCTPEUAIOIIUXCS B PealbHOIl
KHM3HU. DTOMY COOTBETCTBYET BTOpAsi, BHIUUCIUTEIbHAS JIMHUS B M3YYEHHH T€OMETPUH B IIKOJIE. JJI 3TOr0 YUUTEN0 peKOMEHAYETCs TI0A0MPAaTh 33/1a4i NPaKTHYECKOTO XapaKkTepa st pac-
CMaTpHUBAEMBIX TEM, YINTh 00YUaIOMINXCS CTPOUTh MaTEMaTHIECKHUE MOJIENH PEAIbHBIX )KU3HEHHBIX CHTYAIMH, TPOBOANUTH BEIYHCICHHUS U OLICHUBATH a/IKBaTHOCTH MTOJYYEHHOTO PE3yJIbTaTa.
Kpaiine BaxHO MOJUEPKHUBATH CBSI3M TEOMETPHU C JPYTUMH IIPEAMETaMH, MOTHBHPOBATh MCIIOIB30BATh ONPEENCHNs TeOMETPHUYECKUX (QUTYp M TOHSATHH, TEMOHCTPHUPOBATH NPUMEHEHHE
TIOJTYYSHHBIX YMEHHUH B pH3MKe M TEXHUKE. DTH CBSI3M HanOoJee SpKo BUIHBI B TeMax «Bekrops», « TpuroHoMeTprieckue CooTHOIIEHU », «Metos koopaunat» u «Teopema [udaropay.

MecTo y4eOHOro Kypca B Y4eOHOM ILIaHe

CoryacHo yueOHOMY TUTaHy B 7-9 Kilaccax m3ydaercsi yueOHbIH Kypc «I'eomeTpusi», KOTOPBII BKIIIOYAET CIIeTyIOIINe OCHOBHBIE pa3zelbl coaepkanus: «[ eomerpuieckue GUIypsl u
uX CBOMCTBaY, «/3MepeHne reOMeTpHYECKUX BEJIMUMHY, a TAKKe «J]eKkapToBbl -KOOPJMHATHI Ha IUIOCKOCTHY, «BekTopb», «/IBrmkeHus muiockoctu» u «IIpeodpasoBanus momoous».

Y4eOHbIH TU1aH IpeycCMaTpUBAET U3yUYeHHEe TeOMETPHUU Ha 0a30BOM YPOBHE, HCXOs U3 HE MEHee 68 yueOHBIX 4acOB B YUeOHOM IOy, BCEro 3a TpHU roga oOydeHus — He meHee 204
4acoB.

Conep:xanue yue0HOT0 Kypca

7 kaace

Hauanbuble nonarust reometpun. Touka, mpsMasi, OTpe30K, ayd. Yroa. Bunst yrinos. Beprukansubsle u cMexHsle yriabsl. buccektpuca yrna. Jlomanas, MHoroyronsHuk. Ilapannens-
HOCTb U NEPIEHANUKYJIIPHOCTD MPSIMBIX.

Cummempuynvie gueypur. OcHosHbie ceoticmaa ocegoti cummempuu. [IpuMepbl CHMMETPHH B OKpY’KarolleM MHUpE.

OcHogHble nocmpoeHUs ¢ ROMOWbI0 YUPKYTIA U TUHEUKU.

Tpeyronsauk. BeicoTa, Meanana, GuccekTprca, UX CBOHCTBA. PaBHOOEAPEHHBIH 1 paBHOCTOPOHHMH TpeyroibHUKH. HepaBeHCTBO TpeyroibHHKA.

CBoiicTBa M ITPU3HAKK PAaBHOOEPEHHOTO TpeyroibHuKa. [[pu3Hakyu paBeHCTBa TPEYTrOJILHUKOB.

CBoiicTBa M IPU3HAKH MapaUIENbHBIX MPsIMBIX. CyMMa YIIOB TpEeyroabHUKa. BHEIIHNE yTiIBl TpEyTONBHIUKA.

[IpsimoyronbHEI TpeyroasHUK. CBOHCTBO MEIMaHbI MPSMOYTOIBLHOTO TPEYTOJIbHUKA, IPOBEAEHHON K THIOTeHY3e. [Ipr3Haku paBeHCTBa MPSIMOYT OJIBHBIX TPEYTONbHUKOB. [IpsiMo-
YTOJIbHBIN TPEYTOJIbHUK C yriioM B 30°.

HepaBeHCTBa B TEOMETPHHU: HEPABEHCTNBO MPeEY20abHUKA, HEPABEHCTBO O JUTMHE JIOMAaHOM, TeopeMa 0 OOJbIIeM yIiie U OONIbIIel CTOpOHE TPEyroidbHUKA. [IepneHauKyIsp U HaKIOH-



Hasl.

T'eomempuueckoe mecmo moyex. buccekTpuca yria u cepeANHHbBIA NEPIEHANKYIISIP K OTPE3KY KaK FEOMETPHUECKIE MECTA TOYEK.

OKpy>KHOCTh M KpYT, XOpZia U AWaMETp, UX CBOMCTBA. B3anMHOE pacnonoxeHne OKpYKHOCTH U mpsiMoii. KacaTenpHas u cexymmas K OKpy>XKHOCTH. OKpY>KHOCTb, BIIUCAHHAS B YTOJI.
BrniucanHas u onMcaHHast OKPY>KHOCTU TPEYTOJIbHUKA.

8 kirace

YerbipéxyronpHuky. [lapannenorpamMmm, ero mpu3Haku U CBOWCTBA. YacTHbIE Cilyyad mapajuiesiorpaMMoB (IPSMOYTOJNIBHHK, pOMO, KBaJpaT), UX NPU3HAKH W CBOMcTBa. Tpamnenus,
paBHOOOKas Tparnenus, e€ CBOMCTBa U Mpu3HaKky. [IpsMoyroyibHas Tpanerus.

Memoo yosoenusa meduanwvl. Llenmpanvrasn cummempus.

Teopema @aneca u meopema o npoOnOpYUOHaIbLHLIX ompeskax. CpeqHne TMHAN TPEYTONbHUKA U Tpanenun. Llenmp macc mpey2onvHuKa.

Iooobue mpeyeonvruxos, koagguyuenm nodobus. Ilpusnaxu nododus mpeyeonvruxos. IIpuMeHeHre TOJO0HS IPH PEIICHUN IIPAKTHIECKUX 3a1a4.

CgoiicTBa 1romaneii reoMmerpuaeckux puryp. @opMyIisl Ui IIOMAAN TPEYTOIBHIKA, TapariesorpaMmma, pom6a u Tparerun. OTHOIIEHHE TUIOIAAe TOIOOHEBIX GUryp.

Brrunciienue miomaznei TpeyroJI-HIKOB 1 MHOTOYTOJIEHUKOB Ha KJIETYaTOH Oymare.

Teopema IIngaropa. Ilpumenenune Teopems! [Tudaropa npu pereHnn NpakTUIECKUX 3a1ad.

CHHYC, KOCHHYC, TAHI€HC OCTPOT0 YIJIa MPSMOYTOJIBHOTO TPEYTroibHIKa. OCHOBHOE TPHIOHOMETPHUIECKOE TOXAECTBO. TpuroHoMerprdeckie GpyHkuun yrios B 30°, 45° u 60°.

BrnycaHHbIe M LIEHTPaAJIBHBIE YIJIbI, YTOJI MEKIY KAacaTeJIbHON U XOPAOH. YIbl MEXKAY XOpAaMH U CEKyLIUMU. BriucaHHble U ONUCaHHBIEC YETHIPEXYT OIBHUKYU. B3auMHoOE pacronoxe-
HHUe IBYX oKpyxHocTel. Kacanue okpyxHocTeil. O0mmue kacaTenbHbIe K ABYM OKPYXHOCTSIM.

9 kJace

Cunyc, xocunyc, TanreHc yrioB ot 0° no 180°. OcHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. DOPMYITBI IPUBEICHUSL.

Pemenne tpeyronsHUKOB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. PellleHre npakTH4ecKuX 3a/1a4 ¢ UCTI0JIb30BaHHEM TEOPEMbl KOCHHYCOB U TEOPEMBI CHHYCOB.

Ilpeobpasosanue nooobus. [looodbue coomeemcmeenHbix 31eMeHmMOo8.

Teopema o npoussederuu ompesKos Xopo, meopemul 0 NPOUIEEOEHUU OMPEIKO8 CEKYWUX, Meopema 0 Keaopame KacamenibHOu.

BexTop, miHa (MOZYJ1b) BEKTOPA, COHANIPABICHHBIE BEKTOPBI, IPOTHBOIIOIOXKHO HAIIPABJICHHBIC BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPAllMH HaJl BEKTOPa-
M. PazioxkeHne BeKTopa Mo AByM HEKOJUTHHEapHBIM BekTopaMm. KoopauHaTel BekTopa. CKalsipHOE POM3BEACHHE BEKTOPOB, IPUMEHEHHE ISl HAXOXKACHHS JUTHH H YIJIOB.

JexapToBbl KOOPANHATHI Ha TIOCKOCTH. YpasHenus npsimoii i OKPY)KHOCTH B KOOPIMHATAX, IEPECCUCHUE OKPYKHOCTEH U MPAMBIX. METOI KOOPMHAT U €ro NpHUMEHEHHE.

[IpaBuiibHBIE MHOTOYTONBHUKH. JiIMHA OKpYXHOCTH. ['paycHas M pajuaHHas Mepa yriia, BBIMUCIEHHE JUIMH YT OKpy»)HocTeit. [nommanp kpyra, cekropa, CerMeHTa.

Hsuoicenus niockocmu u 6Hympennue cummempuu ueyp (2nemenmaphvie npedcmasnenus). Ilapaniensuuiii nepenoc. Ilosopom.

PaGouas nporpamMma y4e0HOro kypca «BepoiTHOCTb H CTATHCTHKA» 7-9 KJIacchl

Henu u3yvyeHust yueGHOro Kypca

B coBpemMeHHOM LIUPPOBOM MHUPE BEPOSITHOCTh M CTATUCTUKA MPHOOPETAIOT BCE OONBIIYIO 3HAYMMOCTD, KaK C TOUKH 3PSHUSI MPAKTHUECKHUX MPHI0KEHHUH, TaK U UX POJIX B 00pa3oBa-
Hud. Kaxaplil 4eIoBeK NOCTOSIHHO MPUHMMAET PEUICHHUs] HA OCHOBE UMEIOIIUXCS Y HETO JaHHBIX. A JUisi 000CHOBAHHOTO MPUHSTHSI PEIICHUS B YCJIOBHUAX HEJI0OCTATKA MM U30bITKA UH(POpMa-
UK HEOOXOAMMO B TOM YHCIIE XOPOIIO CHOPMUPOBAHHOE BEPOSITHOCTHOE U CTATHCTHUECKOE MBIIUICHHE. IMEHHO MO3TOMY OCTPO BCTalla HEOOXOJMMOCTh CHOPMHUPOBATH Y OOYUAIONIMXCS, B
ToM yncie oOyuarommxcs ¢ 3I1P, GpyHKIIOHATIBEHYIO TPAaMOTHOCTD, BKIIFOYAIONIYIO B ce0sl B KAYECTBE HEOTHEMIIEMOW COCTABIIAIONICH YMEHUE BOCIPUHHUMATh M KPUTUYCCKH aHAM3UPOBAThH
HH(POPMAIINIO, IPEACTABICHHYIO B pa3IMYHBIX (opMax, MOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHX PEATbHBIX IPOIECCOB H 3aBUCUMOCTEH, MTPOU3BOIUTH IMPOCTEHIITUE BEPOSITHOCTHBIE pac-
4EThl. 3HAKOMCTBO C OCHOBHBIMH TPUHIIMIIAMH cOOpa, aHaJIi3a U MPEICTABICHUS JaHHBIX M3 PA3IIUYHBIX cep KU3HHU OOIIECTBAa U TOCYIapCTBa MPUOOIIAET O0YIAFOMINXCS K OOMECTBEHHBIM
HHTEpEcaM.

B cTpykType mporpaMMbl yaeOHOTO Kypca «BepoSTHOCTh M CTATUCTUKA» OCHOBHOMW IITKOJIBI BBIICTICHBI CIEIYIOIINE COACPKATEIbHO-MeTouIeckre THuM: «[IpeacTaBienne JaHHBIX
1 OIKCATENbHAS CTATHCTHKAY»; «BepOsITHOCTEY; «DIIeMEHTh KOMOMHATOPHKIY; «BBeaeHue B Teopuro rpadoBy.

Conepxanne nuHnH «IIpencrapnenne TaHHBIX M ONMUCATEIbHAS CTATHCTHUKA)» CIY’)KUT OCHOBOH I (POPMHPOBAHUS HAaBBIKOB pabOTHI ¢ WH(pOpPMANKE: OT YTCHNUS W MHTEPIPETAIIUH
nHpOpPMaNNH, IPEICTaBICHHON B Ta0IMIaX, Ha AUarpaMMax u rpadukax 1o cOopa, MpeICTaBICHIS U aHaJIH3a JaHHBIX C HCIOJIh30BaHHEM CTATHCTUYECKUX XapaKTEPHCTHK CPEAHUX M pacce-
uBaHus. Paborast ¢ manHbIMH, oOy4aromuecs ¢ 3[1P y4arcs cuuThIBaTh M MHTEPIPETHPOBATH JaHHBIC, BBIIBUTaTh, APT'YyMEHTHPOBATh M KPUTHKOBATh IPOCTEHIITNE THIIOTE3bI, Pa3MBIIUIATH Hal
(hakTOpaMH, BHI3BIBAIOIIUMH H3MEHYHBOCTD, M OIICHUBATh UX BIISHHE HA PACCMATPUBAEMbIC BETMIMHEI U TIPOIIECCHI.



HuTynTrBHOE NpeACTaBICHUE O CIy4YalHOW M3MEHUYHUBOCTH, UCCIIEOBAaHUE 3aKOHOMEPHOCTEH M TEHJEHUIUNA CTAHOBUTCS MOTHUBHUPYIOLIEH OCHOBOW JJI M3YYEHUS TEOPHUH BEPOATHO-
creif. bonpmoe 3HaueHne st ooydatomuxcs ¢ 3[1P 31eck mMeroT npakTHIecKue 3a1aHusl, B 9aCTHOCTH OIIBITHI ¢ KITACCHIECKUMH BEPOSTHOCTHBIMH MOJIEISIMH.

[onATHe BEpOATHOCTH BBOJUTCS KaK Mepa IPaBIOTOA00us cirydaiftHoro coObITHs. [Ipn m3ydennn xypca odydarontiecs ¢ 3[1P 3HaKOMATCS ¢ PO CTEHIIMME METOTaMHU BEIYUCIICHHS
BEPOSITHOCTEH B CITy4alfHBIX SKCHEPHUMEHTaX C PABHOBO3MOXKHBIMH 3JIEMEHTapHBIMH MCXOAaMH, BEPOSTHOCTHBIMU 3aKOHAMH, MO3BOJISIOIIMMHU CTaBUTh U pelIaTh OoJiee CIIOXKHbIE 3a1aun. B
KypC BXOAAT HavaJIbHbIE MIPEACTaBICHUS O CIydalHbIX BEIMYMHAX U UX YUCIIOBBIX XapaKTEePUCTUKAX.

Taxoke B paMKax 3TOr0 Kypca OCYILECTBIIETCS 3HaKOMCTBO oOyyatommuxcs ¢ 3[IP ¢ MHOkecTBaMM M OCHOBHBIMH OTIEPALIMSIMU HaJl MHOJKECTBAMH, PACCMaTPHBAIOTCS NTPUMEPHI MIPHU-
MEHEHHs AJIs pellleHus 3aa4, a TAaKXKe UCIIOJIb30BaHUs B APYTUX MaTeMaTHYECKUX Kypcax U yueOHBIX MpeaMeTax.

MecTo yue6HOro Kypca B y4eOHOM IJIaHe

B 7-9 kmaccax m3ydaercst Kypc «BepoATHOCTh M CTaTHCTHKa», B KOTOPBIH BXOAAT pasneinsl: «IIpeacTaBneHne NaHHBIX M ONHMCATENbHAS CTATHCTHKaY»; «BeposTHOCTE»; «DIEMEHTHI
KOMOWHATOpUKNY»; «BBezeHne B TeOpHIo rpadoBy.

Ha m3y4enne nanHOTO Kypca OTBOAMT | yueOHBIN Yac B HEACIIO B TEYCHNE KaXKIOT0 Toj1a o0y4eHus, Bcero 102 yueOHBIX aca.

Coaep:xanue yueOHOro Kypca
7 knace

[IpesncTaBneHue NaHHBIX B BUJIE TAOJHIL, AUArpaMm, rpauKoB. 3amolHeHUe TabJHLl, YTeHUE U MTOCTPOCHUE JuarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBbIX). UTeHne rpadukoB
peasbHBIX npoleccoB. 3BnedeHne nHGOpPMaIMK U3 JUarpaMM U TaOJIULI, HCIOIB30BaHNE U HHTEPIPETAINs TaHHBIX.

OnucarenbHas CTaTHCTHKA: Cpe/iHee apupMeTHIecKoe, MeJaHa, pa3Max, HanboJIbllee U HauMEHbIIee 3HaYeHUs] HA00pa YUCIIOBBIX JaHHbBIX. [IpuMepsl ciiy4aiiHOi HN3MEHYHBOCTH.

Cryuatinslii sxcnepumenm (onvim) u ciyyainoe codvimue. Beposimuocmo u yacmoma. Ponb Manoeeposimuulx u nPpaKkmuyecku 00CmMo8epHux coobimuil 6 npupooe u 6 obuecmee. Mo-
Hema u uepanbHasi KOCHb 8 Meopuu 6epOosIMHOCmel.

I'pag, sepwuna, pebpo. Cmenens gepuiunsl. Yucio pébep u cymmapnas cmenensb gepuun. Ilpedcmasnenue o cessnocmu epagpa. Llenu u yukavl. I[lymu é epagax. O6x00 epagha (ii-
sepoe nyms). [Ipedcmagnenue 06 opuenmupogannom epage. Peuwienue 3a0au ¢ nomowwro epaghos.

8 kiace

[IpencraBnenne JaHHBIX B BUJE TaONUII, AUarpamm, rpadukos.

MHOXeCTBO, 3JIEMEHT MHOXKECTBA, NMOJMHOXecTBO. Orepanyy HajJ MHOXKECTBaMH: 00bEANHEHNE, NepecedeHne, qonoiaaeHne. CBoiicTBa onepanuii Hajg MHOXKECTBAMH: IIEPEMECTH-
TeNbHOE, COYeTaTeNIbHOE, paclpele/InTeNIbHOe, BKIoYeHH. Vicronb30BaHue rpadMuecKoro MpecTaBICHNs MHOKECTB JUIS OIIMCAHHS PeaIbHBIX IPOIIECCOB U SIBIEHUIL, IPU peIIeHUH 3a1ad.

Hzmepenue pacceusanus dannvix. [Jucnepcus u cmanoapmuoe OmKIOHeHUe YUCI06bIX Habopos. uazpamma pacceusanus.

OnemeHTapHbIe COOBITHSI clly4aiiHOTo onbiTa. Ciydaiinbie coObTHs. BepositHocT coObITHiA. ONBITEI ¢ PABHOBO3MOXHBIMH 3JIEMEHTapHBIMH cOOBITHIMU. City4daiiHblil BbIOOp. CBsI3b
MEX]Ty MaJIOBEPOSITHBIMU U ITPAKTUYECKU JOCTOBEPHBIMU COOBITHAMH B IIPUPOJIE, OOIIECTBE U HAYKE.

Hepeso. Ceolicmea Oepesbes. eOUHCMBEHHOCIb NYMU, CYWECn806aANHUE BUCAYEU 6EPUUUHbL, CE:A3b MEJHCOY YUCIOM 6EPUUN U YUcIoM pébep. IIpasuno ymnooicenus. Pewenue 3adau ¢
noMOWbI0 2paghos.

Ilpomusononoosichvie codvimus. Juazpamma Dinepa. Obvedunenue u nepeceyerue cobovimuil. Hecoemecmuvie codvimus. @opmyna croscenus eposmuocmell. Ycnoeuas eeposim-
Hocmo. IIpasuno ymnoocenus. Hezasucumoie cobvimus. IIpeocmasnenue sxcnepumenma 6 guoe oepesa. Pewenue 3a0a4 ha HaxodcoeHue 6eposmHo cmeti ¢ noMowplo 0epesa Cryuaino2o IKc-
nepumenma, ouazpamm Jiinepa.
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[IpencraBnenne qaHHBIX B BUJE TaOIUII, AUarpaMm, rpaukoB, HHTEPIPETALMS JaHHBIX. UTEHHE U MOCTPOEHHE Ta0JHII, AnarpamMm, Tpa(uKoB 110 peaIbHBIM JIaHHBIM.

ITepectanoBku u dakropuan. CoueTanus ¥ YUCIO0 coueTanuid. Tpeyeonvrux Ilackans. Pemenne 3a1ad ¢ MCMOIL30BaHHEM KOMOMHATOPUKH.

I'eomempuueckas eeposmnocmo. Cryyatinbii 6b100p MOUKU U3 QuUeypbl HA NIOCKOCMU, U3 OMPE3KA U U3 OyeU OKPYICHOCHIU.

Wcneitanne. Ycnex u Heyaada. Cepust HCIIBITaHUN 10 iepBoro ycnexa. Cepust ucnslTannid beprymnn. BepositHocTi coOBITHI B cepuy UCTIBITAaHUH bepHymm.

CrnygaiiHas BeIMYMHA M pacIpesieiieHne BepOsSTHOCTeH. MaTeMaTiueckoe oxXuaanne u aucrepcns. [IpuMepsl MaTeMaTHYeCKOro 0KUIAHNS KaK TEOPETHIECKOTO CPEAHEr0 3HAYCHUS
BEJIMYMHBL. MaTeMaTHUeCKOE OKUAAHNE U TUCIIEPCHSl CIIydyallHOW BEJIMUMHBI «4HMCIIO YCIIEXOB B CEpUU UCTIbITaHUI bepHyimmy.

[NonsiTre 0 3aKoHE OOJNBIINX YKceN. M3MepeHue BeposITHOCTEH ¢ ITOMOIIbIO YacTOT. PoJb 1 3HaYeHHe 3aK0Ha OONBIINX YHCEN B IPUPOJIE U OOLIECTBE.



IIpuMepHbIe KOHTPOJBHO-U3MepPHUTEIbHbIE MAaTePHAJbI

IIpoBeneHne ONEHKH TOCTHKEHUH INIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS YI€OHOTO IMpeaMeTa MPOBOIUTCS B (hOpMe TEKYIIETo U pyOeKHOTO KOHTPOJIS B BUE: KOHTPOJIBHBIE pabOTHI,
CaMOCTOSATENFHBIE pabOTHI, 3a4eThl, MATeMAaTHIECKUE TUKTAHTHI, MPaKTHIeCKre paboTH, MMCHbMEHHBIA OTBET 110 HHANBHUYaIbHBIM KapTOUYKaM-3aIaHISIM, TECTHUPOBAHHE.

s obyuaromuxcst ¢ 3[1P Bo3aMoxkHO u3MeHeHHe (popMyIHPOBKH 3aJJaHUI Ha «IIOLIATOBYIO», aIallTallUIo0 IPEJIaraeMoro o0y4yaronieMycsi TECTOBOI0 (KOHTPOJIBHO-OIIEHOYHOTO) Ma-
TepHana: MCIOJb30BAHUE YCTHBIX U MUCBMEHHBIX WHCTPYKIUH, YIPOIICHUE JIMHHBIX CIOXKHBIX (DOPMYTHPOBOK MHCTPYKIIHIA, PEIICHHE C OMOPOH HAa alrOpuUTM, 00pasell, UCIOIE30BaHKe
CIpaBOYHON MH(pOPMAIHH.

Inanupyembie pe3yabTaThl 0CBOEHHUS YU4eOHOT0 Kypca «MaTeMaTHKa»
Juunocmnuuie:
- MOTHBAIUSI K 00YYEHHIO MATEMATHKE U [IEJICHANPABICHHO M03HABATENLHOMN eI TeIbHOCTH;
- OBBIIICHUE YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IESITENbHOCTD, TPEOYIOIIYI0 MATEMATHYECKUX 3HAHHMN, B TOM YHCIIC YMEHUE YUUTHCS Y PYTHX JHOMEH;
- CIIOCOOHOCTH 0CO3HABATh CTPECCOBYIO CHTYAIHIO, OBITh TOTOBBIM JICHICTBOBATH B OTCYTCTBHE TapaHTHH ycIiexa;
- ciocoOHOoCTh o0ydatonxcs ¢ 3[IP k oco3HaHMIO CBOUX NI (HUITUTOB U MPOSBICHUE CTPEMIICHHUS K HX TPEOI0ICHHUIO;
- CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHHE CTABUTh TOCTHIKMMBIC 1IEIH;
- YMCHHUE pa3invaTh y4eOHbIC CUTYAlUH, B KOTOPBIX MOXHO JIEHCTBOBATh CAMOCTOSITENBLHO, U CHUTYAIMH, TJIe CISIyeT BOCIOIb30BATHCS CIIPABOYHOM MH(POPMAIUEil HUITH APYTUMH BCIIOMOTa-
TEJIbHBIMH CPEJICTBAMH;
- CIIOCOOHOCTH MEPEHOCUTH MOJTYUYSHHBIE B X0/1€ 00YUeHHs 3HAHUS B aKTYJIbHYIO CUTYalUIo (IPU PELICHUH )KUTSHCKUX 3a/1ad, TPEOYIOIMX MaTeMaTHUECKUX 3HAHHN);
- CIIOCOOHOCTH OPHEHTHPOBATHCS B TPEOOBaHHSX U MPAaBHIaX MPOBEACHUS MPOMEKYTOUHOW M UTOTOBOM aTTeCTallly;
-OBJIa/ICHHE OCHOBaMHU (pMHAHCOBOIl IPAMOTHOCTH.
Memanpeomemmnuie:
Ogradenue yHU8epCaibHbIMU Y4eOHBIMU NO3HABAMENbHLIMU OCUCMEUIMU:
- YCTaHABJIMBATh PHUYUHHO-CIICICTBEHHBIC CBSI3H B XOJIC YCBOCHUSI MATEMATHUECKOTO MaTepHaa,;
- BBISIBJIATH JEQUIUT JaHHBIX, HEOOXOAUMBIX JJIsI PEIICHHsI IOCTABICHHO 3a1a4m;
- C IOMOIIBIO YYUTEJIS BIOUPATH COCO0 PEIICHHs MAaTEeMAaTHUECKOH 3a1a4un (CPABHUBATH BO3MOXHBIC BAPHAHTHI PELICHHS);
- IPUMEHSTH U IPEe0OPa30BBIBATH 3HAKK U CUMBOJIBI B XOJI€ PEIICHUS] MATEMATHUECKHX 3a/1a4;
- YCTaHABJIMBATh KCKOMOE M JJAHHOE MPH PEIICHHN MaTeMaTHIECKOM 3a/1a4u;
- IOHMMAaTh U MHTEPIIPETHPOBaTh HH(HOPMALIMIO Pa3IUYHBIX BUOB U (HOPM MpEICTaBICHUS;
- WIUTIOCTPUPOBATH pelaeMble 3a7a4u rpaduuecKuMU CXeMaMH;
- 93()peKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATh HHPOPMAIIHIO.
- IOHMMAaTh U UCII0JIb30BATh MaTEMaTHYECKUE CPEICTBA HATIISAHOCTH (TpadMKH, TUarpaMMBbl, TAOIHIIbI, CXeMBbI ¥ Jp.) AJIs WILTIOCTPAIMU, MHTEP IIPETaLU1, apIyMEHTALUH.
Osnadenue yHugepcarbHbIMU yY4eOHbIMU KOMMYHUKAMUBHLIMU OeLLCTNGUAMIU.
- OpraHU30BBIBaTh Y4€OHOE COTPYTHUYECTBO U COBMECTHYIO JIEITEILHOCTh C YYUTEJIEM U CBEPCTHUKAMHU B IIPOLIECCE PELICHUs 3a1ad;
- B3aMMO/ICUCTBOBATh U HAXOAUTH OOIIHE CIIOCOOBI PabOThI; PabOTATh B TPYIIIE: HAXOAUTH 00IIee PelIeHHe U pa3peniath KOHPIUKTH Ha OCHOBE COTJIACOBAHUS MMO3UIIUI U yuéTa HHTEPECOB,;
ciymath naptHépa; GopMyITHpOBaTh, APryMEHTUPOBATH U OTCTAUBATH CBOE MHEHHE;
- IPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IINKTOB MPH HAJIMYHK PA3HBIX TOUEK 3PEHHS U Pa3peiaTh KOHPIUKTHI HA OCHOBE Y4ETa HHTEPECOB M MO3HUIINI BCEX YUACTHUKOB;
- aQpryMEHTHPOBATh CBOIO MTO3MIIUIO U KOOPAWHUPOBATD €€ C MO3ULUAMU ITapTHEPOB B COTPYAHMUYECTBE ITPU BHIPAOOTKE OOIIETO PEIICHNsI B COBMECTHOM JIESITEIbHOCTH;
- BBITIOJIHATH CBOIO YaCTh PabOTHI, JOCTHIaTh KAYECTBEHHOTO Pe3yabTaTa M KOOPAUHUPOBATH CBOU JCHCTBHS C IPYTHMHU WICHAMH KOMAaHJIBL,
- OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIHI TPOTYKT.
Osnadenue yHu8epcarbHbIMu Y4eOHbIMU PecyIsIMUSHLIMU OetiCMEUMU.
- CTaBUTb 1EJIH, BHIOUPATh M CO3/1aBaTh AJITOPUTMBI JUIS PEIICHHs YIeOHBIX MaTEMaTHYECKUX TIPOOIIeM;
- IUIAHUPOBATh M OCYLIECTBIISITH JEATeIbHOCTh, HANPABJICHHYIO Ha PEelIeHUE 3a/]a4 UCCIIe0BATEIbCKOTO XapaKTepa.
- (hopMyIIUPOBATH U YAEPKHUBATH yueOHYIO 3a/1auy, COCTaBIISATh [UIAH U MOCJIEJ0BATEIbHOCTD ICHCTBHUI;
- OCYLIECTBIISITh KOHTPOIIb 110 00pa3ily ¥ BHOCUTh HEOOXOIUMbIE KOPPEKTHBBL;
- KOHTPOJIMPOBATh MPOLIECC M PE3YJIbTAT YIeOHONH MaTeMaTHYECKOH 1esI TebHOCTH;
- aJICKBaTHO OIICHUBATH MPABIIIBHOCTD WM OMIHOOYHOCTH BBHIIIOTHEHUS YUeOHOH 3a/1aun, ¢€ 00BEKTHBHYIO TPYJHOCTh U COOCTBEHHBIC BOBMOXKHOCTH €€ PEIICHMS,



- CIIMYAaTh CII0CO0 JNEHCTBHA U ero pe3yJIbTaT C 3aJaHHBIM STAJIOHOM C LeNIbI0 0OHApYKEHHS OTKIIOHEHHIT U OTJIINYUH OT TaJOHA.
- IPEIBHUAETH TPYAHOCTH, KOTOPbIE MOT'YT BO3HHKHYTh IIPH PEILCHUH YIeOHOI 3a1aum;
- IOHUMATh IPUYHHBL, TI0 KOTOPBIM He OBUI JOCTUTHYT TPeOYEeMBIil pe3yibTaT JeaTeIbHOCTH, ONPENeNsATh IO3UTHBHbIC M3MCHCHHUS U HAlIPaBJICHUS, TpeOyIoIue fanbHeneld padoThl;
- PEeryJIMpoBaTh COCOO BBIPAYKEHUS SMOIHH.
Ilpeomemmnuie:
PesynbraThl ocBoeHHsT yueOHOro npeamera «MaTtemaTka (BKIIO4as anreopy, FreOMETPHUIO, BEPOSITHOCTh M CTATUCTUKY)», paclpeielieHHbIe 110 rogaM o0y4eHHs, (POPMYIUPYIOTCS 10
NPUHLOUIY J00aBIEHUsS HOBBIX PE3yJbTaTOB OT rojia K roay, yXKe Ha3BaHHbIC B NPEABIAYIINX rojax MO3UIHH, KaK IIPABUIO, JOCIOBHO HE HOBTOPSIOTCS, HO YYHUTHIBAIOTCS (pe3yJIbTaThl OYe-
PEIHOrOo rojia 10 YMOJIYaHHIO BKIIOYAIOT PE3yIbTaThl IPEABIIYIIHX JIET).

IInanupyemble npeIMeTHbIE Pe3yJbTaThl 0CBOEHHs YueOHOro Kypca «MaTeMaTHKa»

OcBoenne yueOHOro Kypca «MatemaTuka» B 5—6 Kiaccax OCHOBHOM IIKOJIBI IOJDKHO 00€CTIeYNBaTh JOCTIDKEHHE CIECAYIOMNX IPEIMETHBIX 00pa30BaTEeIbHBIX PE3YJIBTATOB:
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Yucna u eviuucnenus

OpHUEHTHPOBATHCS B MOHATHAX U ONIEPUPOBATh Ha 0A30BOM YPOBHE TEPMUHAMH, CBSI3aHHBIMHU C HATypaJIbHBIMU YUCIaMU, OOBIKHOBEHHBIMU M ICCSITUYHBIMH JPOOSIMU.

CpaBHUBATh U YNIOPSJOYMBATh HATYpaJIbHbIC YUCIIA, CPABHUBATH B IIPOCTEHINNX CIyYasX OOBIKHOBEHHBIE IPOOH, IECTUYHBIE IPOOH.

COOTHOCUTD TOUKY Ha KOOPJIUHATHOH (YMCIOBOMN) MPSAMOI C COOTBETCTBYIOIIUM €i YHCIIOM U M300pa)kaTh HATypaJbHbIE YKCIIa TOUKAMH Ha KOOPMHATHOU (YHMCIIOBOIT) IIPSIMOIA.

BeimosssATh apupmMernueckue AHCTBUS ¢ HATYPaIbHBIME YHCIIAMH, C OOBIKHOBEHHBIMH JPOOSIMHU B IMTPOCTEHIIMX CITydasX.

BhIMONHATE NPOBEPKY, NPUKUAKY pe3yJIbTaTa BEIYUCICHUHN.

OKpyriIsaTh HaTypajbHBIC YUCIIA.

Pewenue mexcmoguix 3a0ay

PemaTp TekcTOBBIE 3aaU apH(YMETHIECKIM CIIOCOOOM M C MOMOIIBIO OPraHU30BaHHOTO KOHEYHOTO epebopa BCeX BOSMOKHBIX BapHAHTOB (IIPH HEOOXOIMMOCTH C HAIPABJISIOMIEH
ITOMOIITBIO).

PemaTs 3agaun, copeprkaiiie 3aBUCHMOCTH, CBSI3bIBAIONINE BEIMUMHBL: CKOPOCTh, BPEMSI, pPACCTOSHHE; IIeHa, KOJIMIECTBO, CTOMMOCTH (IIpH HEOOXOANMOCTH C MCHOJIB30BaHUEM CIIpa-
BOYHOW MH(POPMAITUH).

Hcnonp30BaTh KpaTKye 3aMCH, CXEMBbI, TaOIHIbl, 0003HAYCHUS IIPU PEIIeHUH 3a1ad.

Ilonp30BaThCsl OCHOBHBIMM €AMHHUIIAMH U3MEPEHUS: IEHBI, MaCcChl; PACCTOSHUS, BPEMEHH, CKOPOCTH; BBEIpaXkaTh OJJHHU €IMHUIIB BEJIMUMHBI Yepe3 Apyrue (IpHu HeOOXOTUMOCTH C OTIOPOH
Ha CIIPaBOYHYIO HH(OPMAIIHIO).

W3Biekath nHpoOpMaInIO, MPEACTaBICHHYIO B TaOJIHIE, HAa CTOJIOYATON InarpaMMe, MHTEPIIPEeTHPOBATh NPE/ICTABICHHbIE JaHHbIE, UCIIOIb30BaTh JaHHBIE TPU PEIICHUH 3a/ay.

Haznaonan zeomempusn

[Tonp30BaThCs TEOMETPUIECKIMHU OHATHSAMHU: TOUKA, IPsSMasi, OTPE30K, Iy, yroj, MHOTOYTOJIBHHUK, OKPY>KHOCTB, KPYT.

[TprBOAUTE TPUMEPHI 00BEKTOB OKPY’KAIOIIETO MHUPA, MMEIOIINX (POPMY U3yUEHHBIX T€OMETPHIECKUX QUTYD.

Hcnons30BaTh TEPMUHOJIOTHIO, TIPH HEOOXOANMOCTH TI0 BU3YaJIbHOI OTIOpE, CBS3aHHYIO C YIilaMHU: BEPIIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMH: YT0JI, BEPIIMHA, CTOPOHA, AUArOHAIb; C
OKpPY>KHOCTBIO: PafiyC, AUAMETP, LIEHTP.

N3o0paxkaTh n3ydeHHbIE TeOMETpUUECKre QUIYPhl Ha HETMHOBAHHOM M KJIETYaTOW Oymare ¢ IOMOIIBIO LUPKYJIS U JIMHEHKH (TI0Cie COBMECTHOTO aHaJIN3a).

HaxoauTs 1AMHBEI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C IIOMOLIBIO TMHENUKHU, CTPOUTH OTPE3KHU 3alaHHOM JUIMHBL, CTPOUTH OKPY>KHOCTh 3aJaHHOTO pajuyca.

Hcnonp30BaTh CBONCTBA CTOPOH M YIJIOB NPSIMOYTOJIbHUKA, KBapaTa Ul UX NOCTPOEHHUS, BBIYUCICHUS IIIOMAU U EPUMETPa.

Brruncnars nepuMeTp U miionaab KBaapaTa, IpSIMOYTOJIBHUKA, (PUTYD, COCTABICHHBIX U3 IPAMOYTOIBHIKOB, B TOM YHCIe PHUTYp, N300paKEHHBIX HA KIIETYaTOH Oymare.

ITomp30BaTbCs OCHOBHBIMH METPHUYECKIMH €IMHHUIIAMHU H3MEPEHHS JIUHBI, TUIOIAAN; BEIPAXKaTh OJHHU €AWHUIIB BETMUNHBI Yepe3 ApyrHe (Ipu HEoOXOAUMOCTH ¢ ONMOPOH Ha cripa-
BOYHYIO HHPOPMALIHIO).

Pacno3naBaTh mapaurenenunesn, Ky0, HCIOIb30BaTh TEPMHUHOJIOTHIO: BEPIINHA, PeOpO IpaHb, N3MEPEHHUS; HAXOAUTh U3MEPEHHs MTapajuiesienunena, Kyoa.

Brrunciars 066éM KyOa, mapaiesienuea mo 3aJaHHbBIM H3MEPEHUSIM (C OOPOH Ha aTOPUTM YYeOHBIX JEHCTBHUI), II0Ib30BaThCA SAMHUIIAMH H3MEPEHHUS 00BEMA.

PemmaTs Heco)XHBIE 337]a4M HA U3MEPEHNE T€OMETPUUECKHUX BEIMYHH B MPAKTHYECKUX CUTYaMAX (IIPH HEOOXOANMOCTH C BU3YalIbHOM OMOPOH).
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Yucna u epluucnenus
OpHEHTHPOBATHCS B MOHATHIX U OTIEPUPOBATh Ha 0a30BOM YPOBHE TEPMHHAMH, CBA3aHHBIMHU C Pa3INYHBIMH BUAAMH YHCEN U CIIOCO0aMH UX 3aIIUCH, IEPEXOANTH (€CIH 3TO BO3MOXK-
HO) OT OJJHOH (POPMBI 3aIIHCH YKCIIa K IPYrou.
CpaBHUBATH U YIOPSJOUYMBATh LEJIbIE YHCIIA, OOBIKHOBEHHBIE U JIECATHYHbIE IPOOH, CPaBHUBATH YHCIIA OJHOTO M PAa3HBIX 3HAKOB.
Beimonuate apudmeTnieckue eHCTBUS ¢ HATYPaJIbHBIMU U 1IEIBIMU YUCIaMU, OOBIKHOBEHHBIMHU M IECSITUYHBIMH JPOOSIMH, MOJ0KUTEIBHBIMU U OTPULATEIEHBIMH YHCIIAMH.
BBIUUCHATE 3HAYSHHSI YHCIIOBBIX BBIPAKEHHUH, BBIONHATH NMPHUKUAKY M OLECHKY pe3yibTaTra BBIYHCICHHH; BBINOIHATH MPeoOpa3oBaHus YHCIOBBIX BBIPAKCHHH HAa OCHOBE CBOWCTB
apu(pMeTHYECKUX IeHCTBHUIL.
COOTHOCUTP TOUKY Ha KOOPJIMHATHOM NPSMOIl C COOTBETCTBYIOLIMM €i YUCIIOM M N300pakaTh YMClia TOYKaMH Ha KOOPJMHATHOW NPSIMOM, HAXOAUTb MOIYJIb YHCJIA.
COOTHOCUTD TOYKH B IPSIMOYTOJIBHON CHCTEME KOOPIUHAT C KOOPAWHATAMH 3TOH TOUKH.
OKpyYTIIATH eNble YHcia U AeCATHIHBIE 1poou (TI0 00pasily), HAXOAUTh MPUOIIKEHIS THCEe.
Yucnogvie u GyKeeHHbIE BLIPAICCHUS
OpHEHTHPOBATHCS B MOHATUAX U ONIEPUPOBATh HAa 0a30BOM ypOBHE TEPMHUHAMH, CBSI3aHHBIMH C 3aIIUCHIO CTETICHH YHCIIA, HAXOANUTH KBAJIpaT M KyO 4HCIIa, BBIYUCIATH 3HAYCHHS MPO-
CTEHINNX YNCIIOBBIX BEIPAKEHMH, COAEPKALINX CTETICHH.
[Tonp30BaThCs MpU3HAKaMH IEIMMOCTH (IIPH HEOOXOAMMOCTH € ONOPOH Ha aJITOPUTM IIPaBUiIA), PACKIAAbIBATE HATYPAIbHBIC YHCIIAa HA TIPOCTHIE MHOXKUTEIH.
Tonv306amucsa macuimabom, COCTABIATH MPOIOPLIUK U OTHOIICHUSL.
Hcnonb3oBaTh OYKBBI Uil 0003HAYEHHS YHCEIT P 3aIIMCH MaTEMaTHYECKUX BBIPAXKCHUI, HAXOUTh 3HAYCHUS! OYKBEHHBIX BBIPKEHUI, OCYLIECTBIISISI HEOOXOIUMBIE MOJICTAHOBKHU H
npeoOpa3oBaHus (C OMOPOI HA ANTOPUTM YUEOHBIX IEHCTBHM).
Haxonutb HeU3BECTHBIN KOMIIOHEHT PaBEHCTBA.
Pewienue mexcmosgwix 3a0au
Pemats MHOTOIIArOBBIE TEKCTOBBIC 331241 apHU(PMETHIECKUM CIIOCOOOM C OTIOPO Ha BONPOCHBIH IUIaH.
PemaTs npocreiimue 3a1a4un, CBSI3aHHBIE C OTHOLICHNUEM, TPONOPLIHOHATIBHOCTHIO BEINYNH, IPOLICHTAMH; PEIlaTh TPH OCHOBHBIC 3aJa4l Ha JPOOH M MPOLCHTHI.
PemaTs 3amaun, conepikamme 3aBUCUMOCTH, CBSI3BIBAIOIIIE BETMINHBI: CKOPOCTb, BPEMS, PacCTOSHHE, [IEHa, KOJTHIECTBO, CTONMOCTb; IIPOU3BOAUTEIBHOCTD, BpeMs, 00béMa pabo-
TBI, HCTIONIB3YS apU(PMETHIECKHE IEHCTBYSA, OLICHKY, IIPUKHUIKY; T0JIb30BAThCS INHUIIAMU U3MEPEHHS COOTBETCTBYIOIINX BEIMYHH.
CocraBnsTh OyKBEHHBIE BEIPAKCHHUS 110 YCIOBHIO 33a4H TIOCIIE COBMECTHOTO aHAIIN3a.
W3BnekaTs nHGOPMAIHIO, IPEACTABICHHYIO B TaONMIax, HA JIMHEWHOH, cTOI04aTO Wi KPYyroBOW AMarpaMmax, HHTEpIPETUPOBATh MPECTaBICHHbIE JaHHbIE; UCIONb30BaTh J1aH-
HBIE TIPH PEeIICHUH 3a7ad.
IpencTaBiasaTe HHGOPMAIIHIO C TIOMOIIBIO TAOJHIIL, IMHSHHOHN U CTOIOYATON AUArPaMM.
Haznaonan zeomempusn
[IpuBoauTH MpUMEpPHl 0OBEKTOB OKPYKAIOIIEI0 MUPA, UMEIOMHUX (OpMY M3YUEHHBIX IT€OMETPHYECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, MPUMEPBI PABHBIX U CUMMETPHYHBIX
¢buryp.
N300paxaTh ¢ MOMOIIBIO UPKYJIs, INHEHKH, TPAHCIIOPTUPA HA HEJIMHOBAHHOW M KJIETYATON Oymare W3y4eHHbIe IUIOCKHE reoMeTpruUecKie GUryphbl U KOHPUTYypaIii, CHMMETPHYHbIE
¢burypsr.
HmeTs npencraBiieHre 0 TeOMETPUIECKUX TOHATHSX: PABEHCTBO (DUTYp, CHMMETPHSI, OCb CHMMETPHH, LIEHTP CHMMETPHH.
HaxonuTte BenTMUYMHBI yTIIOB N3MEPEHHUEM C TIOMOIIBIO TPAHCIIOPTHPA, CTPOUTH YIJIBI 33IaHHOW BEJIMYMHBI, MT0JIb30BAThCS PU PEIICHNH 3a]1a4 TPagyCHON MEepOi YIJIOB; paclio3HaBaTh
Ha uepTeKax OCTPBIH, IPSIMO, pa3BEPHYTHIN U TYNOI yribl.
Boruncnare AnuHYy TOMaHOW, IEPUMETP MHOTOYrOJIbHHKA, TONb30BaThCS €AMHALAMH U3MEPEHUS UIMHBI, BBIPAXKaTh OJHU €JUHUIBI U3MEPEHUS JUIMHBI 4epe3 IpyTue.
Haxonuts, ncnonb3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSIHUSA: MEXKAY ABYMsI TOUKAMH, OT TOUKH JI0 MIPSIMOI1, AJMUHY IIyTH Ha KBaJPaTHOU CETKE.
Brruncnars miomans Guryp, CocTaBIeHHBIX U3 IPSMOYTOJIBHIKOB, HCTIONB30BaTh pa30MeHNe Ha MPSIMOYTOJIBHHUKH, HA paBHBIE (DUTYpHI, JOCTPABaHUE 10 MPSMOYTOJIBHHKA; ITOJIB30-
BaThHCSI OCHOBHBIMH €IMHHUIIAMH W3MEPEHNUS IUIOMIA {; BRIPAXKATh OHH SAMHUIBI U3MEPEHHSI IUIOMAIH depe3 Apyrue (Ipu HeoOX0AUMOCTH € OTIOPOH Ha CIIPABOYHYIO HHPOPMAIIHIO).
Pacno3naBaTh Ha MOJIETAX M H300paKEHUSIX THPaAMHTy, KOHYC, IMIIMH/IP, UCTIONB30BaTh TEPMHUHOJIOTHIO: BEpIINHA, peOpo, rpaHb, OCHOBAaHHE, pa3BEPTKA.
M3o0pakaTh Ha KJIeTYaTON OyMare MpsSMOYTOJIbHBIN MapajuieeuIie].
Brrunciars 066EM IpsSMOYTONBHOTO Tapajulesenumneia, Kyoa, mojJb30BaThCsl OCHOBHBIMH €AMHUIIAMH H3MEPEeHHs 00bEMa; BBIpa)kaTh OJHHU SAWHHUIIBI U3MEpPEHHs 00bEéMa depes JIpy-
rue (C ONopoii Ha CIPaBOYHYI0 HH(POPMAIIHIO).
PemmaTe HecoXxHBIE 337141 HA HAXO0XKJICHUE T€OMETPUYECKUX BEIMYHH B IPAKTHYECKUX CUTYAUAX (IIPH HEOOXOANMOCTH C BU3yaIbHON OTIOPOiA).



Ilnanupyemble NpeaMeTHbIE Pe3yJIbTAThI 0CBOEHUS Y4eGHOro Kypca «Aaredpa»
OcBoenne yaebHOTO Kypca «Anredpay Ha ypoBHE OCHOBHOTO 0011eT0 00pa30BaHI JODKHO 00ECTIEINBATh JOCTIKCHHE CIIEAYIOMNX MIPEIMETHRIX 00pa30BaTebHBIX PE3yIbTAaTOB:
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Yucna u evluucnenus

BrInonHATh, codyerast yCTHBIE U TMCbMEHHBIE IPUEMBI, apu(pMEeTHUECKHE ASHCTBUS C PAllMOHAIBEHBIMH YHCIIAMH.

HaxonuTte 3HaueHMs! YHUCIIOBBIX BBIPAXKEHUI; TPUMEHSATh pa3HOOOpa3HbIE CIIOCOOBI M IPUEMBI BEIYUCIICHHS 3HAUEHHH JPOOHBIX BBIPAXXEHHH, COJEPIKAINX OOBIKHOBEHHBIE U IECATHY-
HBIC IPOOH.

[epexoanTs oT OnTHOM (hopMeI 3aIHCH qHceT K IpyToi (mpeoOpa3oBHIBATH JECATUIHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCSITUIHYIO, B YACTHOCTH B OECKOHEUHYIO JECSTHIHYIO Ipo0b). CpaBHUBATH U YIIOPSAAOYNBATH PAlMOHAIBHbIC YHCIA.

OKpyYTIIATH YHCTA.

BhIMOMHATE NPUKKUAKY M OLCHKY PE3yiIbTaTa BHIYMUCICHNH, OLICHKY 3HAUEHUH YHCIIOBBIX BBIPa)KCHHH.

BhIMOMHATE IEHCTBHA CO CTETNIEHAMH C HAaTypaJlbHBIMHU ITOKa3aTeNIIMHU (C OMOPOI Ha CIPaBOYHYIO HH()OPMALIHIO).

[TprMeHATh NPU3HAKY AECTUMOCTH, Pa3JIOKEHNE HA MHOXKUTEIN HATypalbHBIX YHCEL.

Pemate npocTeiimme npakTHKO-OPUEHTUPOBAHHBIE 33/1a4H, CBSI3aHHBIE C OTHOIICHUEM BEIUYUH, TPONOPLHOHATIBHOCTHIO BEJIMUHH, IPOIIEHTaMI; HHTEPIPETUPOBAThH Pe3yIbTaThl PEIICHUS
337124 ¢ y4€TOM OrpaHMYCHUM, CBI3aHHBIX CO CBOWCTBAMH PacCMaTpUBACMBIX 00BEKTOB.

Anzebpauueckue vlpariceHus

OpHUEHTHPOBATHCS B MOHATHAX U ONEPUPOBATh Ha 0A30BOM YpOBHE alire0panyeckoil TepMHUHOIOTUEH U CUMBOJIMKOM.

HaxoauTh 3HaueHHs OYKBEHHBIX BBIPDXKCHUI NIPY 3aJaHHBIX 3HAUCHUSIX [IEPEMEHHBIX.

BBbImosHATh peoOpa3zoBaHus LEJI0r0 BEIPAKEHUS] B MHOTOUWIEH MIPUBEICHUEM MOJJOOHBIX ClIaraeMbIX, PACKPbITHEM CKOOOK.

BhIMOMHATE YMHOKEHHE OTHOWICHA HA MHOTOWIECH ¥ MHOTOWICHAa Ha MHOTOWIEH, IPUMEHATH ()OPMYJIBI KBaZpaTa CyMMBI M KBaJpaTa pa3HOCTH (C OMOpOil Ha crpaBOYHYIO HHpOpMa-
IIHIO).

OcCyIecTBIATh Pa3I0KECHHE MHOTOWICHOB Ha MHOXHTEIHN C ITOMOIIBIO BEIHECEHHS 32 CKOOKH OOIIETO0 MHOKHTENS, TPYIITUPOBKHU CIaracMbIX, IPIMEHEHHST (OPMYJI COKPAIEHHOTO
YMHOKEHHS (C OMTOPO Ha CIIPaBOYHYIO0 HHPOPMAIIHIO).

[IpumensaTs npeobpa3oBaHUs MHOTOWICHOB ISl PEILICHNUS Pa3JINUHbIX 3a/1a4 U3 MaTeMaTHKH, CMEXHBIX ITPEIMETOB, N3 PEaIbHON MPaKTHKH.

Hcnosp30BaTh CBOMCTBA CTEMEHEH ¢ HATYPAIbHBIMU TOKA3aTSIISIMU TSI IPe00Pa30BaHusl BRIPAKEHHH (C OMOPOH Ha CIIPABOYHYIO HH(POPMAIIHIO).

Ypaenenus u nepagencmea

Pemate nuHeliHBIE ypaBHEHUS ¢ OAHOM MEPEeMEHHOMN, MPUMEHSI IpPaBUIIa Nepexoa OT HCXOJAHOTO YPaBHEHHS K paBHOCHIBHOMY eMy. IIpoBepsTh, ABIsSEeTCS M YUCIO KOPHEM ypaB-
HEHHUS.

Wmets npencrasieHre o rpaduueckux MeTo1ax MNPy PeLICHUH JIMHEHHBIX YPaBHEHUH U UX CHCTEM.

[TonGupath mpUMeEpHI ap YUCEN, SABISIONUXCS PEIIeHHEeM JTHHEHHOTO YPaBHEHHUS C JBYMS IIEpEMEHHBIMU.

CrponTh B KOOPAMHATHOHN IJIOCKOCTH TPpa UK JMHEHHOTO YpaBHEHNUS C ABYMS NIEPEMEHHBIMU; ITOJIb3YSICh T'pa(uKOM, MPUBOJAUTE IPUMEPHI PEILICHNS] YPaBHEHUSL.

PemaTs crcTeMbl ABYX JIMHEHHBIX YPAaBHEHHUH C IBYMSI IEPEMEHHBIMH, B TOM YHcie Tpaduiecku (C Omopoit Ha aropyuT™ y4eOHbIX IeHCTBUH).

CocraBinsTh (II0CJIE COBMECTHOTO aHaIN3a) M pemaTh JMHEHHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YpaBHEHMH IO YCJIOBHUIO 33/1a4H, HHTEPIPETHPOBATh B COOTBETCTBUHU C KOHTEK-
CTOM 33J1a4M MTOJTyYEHHBIH pe3ybTaT.

Koopounamut u zpagpuxu. @ynkyuu

W3o0paxkaTh Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOLINE 3a/laHHBIM KOOpAWHATAM, JIy4H, OTPE3KH, MHTEPBAJIbI; 3alIUCHIBATh YUCIOBBIE NMPOMEXYTKH Ha aiare0pandeckom
S3BIKE.

OTMeyath B KOOPMHATHOM TIOCKOCTH TOYKH IO 3aJAHHBIM KOOPIMHATAM; CTPOUTH rpaduKu JTHHEHHbIX (yHKmit. CTpouts rpaduk GyHKmm Y = KX + b.

OnwuchIBaTh ¢ MOMOIIBI0 (PYHKITNI H3BECTHBIE 3aBHCHMOCTH MEXIY BEITHYNHAMU (TI0 aNTOPUTMY YIeOHBIX JIeHCTBHUIT): CKOPOCTh, BPEMs, PACCTOSIHUE; [[eHa, KOJINIECTBO, CTONMOCTB;
MIPOU3BOIUTEIHLHOCTD, BpeMs, 00bEM pabOTHI.

HaxoanTs 3HaueHNE (HYyHKINHU 110 3HAUSHHIO €€ apryMeHTa.

[TonumaTts rpaduveckuii ciocod npeicTaBiIeHus U aHa3a HH(OpMany; N3BJIEKaTh U HHTEPIPETHPOBATh MH(POPMAIHMIO U3 TPaHKOB PEaTbHBIX MIPOIECCOB U 3aBUCUMOCTEH.
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Yucna u eviuucnenus

Vcnonp30BaTh HaYaIbHBIE NMPEICTABICHNUSA O MHOXKECTBE JEHCTBUTEIBHBIX YHCEI IS CPABHEHUS, OKPYTJICHHUS M BBIYHCIICHHUH; N300pakaTh AEHCTBUTENIBHbBIC YUCIA TOYKAMH Ha KO-
OpJUHATHOU IIPSIMOM.

[IpumeHsATH MOHATHE apH(PMETHIECKOTO KBaIPaTHOTO KOPHS; HAXOUTh KBaJpaTHbIE KOPHHU, UCIIOJIB3YsI IPU HEOOXOIMMOCTH KaJbKYJISITOP; BBIMOJHATE IpOCTEHIIne MpeoOpa3oBaHus
BBIpA)KEHUII, CoJiepKalIX KBaApaTHbIe KOPHU, UCIIOJIb3Ys CBOWCTBA KOpHEH.

Hcnonp3oBath 3amucu OOJIBIIMX U MAJIBIX YUCEN C TOMOIIBIO JECATHYHBIX qpo0deii 1 cTeneHel yucia 10.

Anzebpauueckue evlpasrceHus

[IpuMeHATh NOHSTHE CTENEHHU C LIEJIBIM [TOKa3aTelleM, BBINOJIHSThH Pe0oOpa3oBaHus BHIPAKEHHUH, COAEPIKAIMX CTEIICHH C LIENbIM I0Ka3aresieM (C MCIOJIb30BaHHEM CIPaBOYHOW HMH-
¢dopmanmn).

BhINOTHATE HECIIOKHBIE TOXKIECTBEHHBIE ITPE00Pa30BaHMs PALOHATIBHBIX BRIPAKCHUI HA OCHOBE MPAaBMII AEHCTBUI Hal MHOTOWICHAMH U anre0pandecKuMH APOOSIMH.

PacknaneiBaTh KBaApaTHBIN TPEXUIEH HA MHOXKHUTEH.

[IpumenATh MpeoOpa30BaHNs BEIPAKESHUN AT PELICHHS PAa3IUIHBIX 3aJa4d U3 MAaTEMATHKH, CMEXHBIX IPEIMETOB, U3 PEaIbHOH MPaKTHKH.

Ypasunenus u nepasencmea

PemaTe nuHelHbIe, KBaApaTHBIE yPaBHEHMS (C MCIONB30BAHNEM CIIPABOYHON MH(OPMAINHK) M PALMOHAIBHBIC YPABHEHNUS, CBOISIINECS K HUM, CHCTEMBI IBYX YPaBHEHHH C ABYMS
MIEPEMEHHBIMH.

[TpoBoaNT NpoCTEHIINE UCCIICAOBAHUS YPABHEHUI U CHCTEM ypaBHEHMH, B TOM YHUCIIE C NPUMEHEHNEM rpaUYecKuX Npe/ICTaBIeHUH (YCTaHaBIMBATh, UMEET JIM YpaBHEHHE WU CH-
CTeMa ypaBHEHHI PEeIlIeHHUs], €CIIH UMEET, TO CKOJIBKO, U IIP.) C ONOPOii Ha aJITOPUTM Y4eOHBIX IEHCTBHUIL.

[TepexoauTh OT CIOBECHON (POPMYITMPOBKH 3aJauH K e€ aareOpandeckoil MOJIENIU ¢ IOMOIIBIO COCTABIICHHSI YPABHEHHMS MITH CUCTEMBI YPAaBHEHUH, HHTEPIPETUPOBATH B COOTBETCTBUH
€ KOHTEKCTOM 3a/1a4M NOJyYCHHBINA pPe3yJsbTarT.

[TpuMeHsTH CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsi CPAaBHEHMsI, OLICHKH; pellaTh JIMHEHHbIE HEPaBEHCTBA C OJHOW MEPEMEHHOW M MX CHCTEMBbI; JaBaTh rpaMyYeCKyr0 WILTFOCTPALHIO
MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dyuxyuu

OmnepupoBats Ha 0a30BOM YpOBHE (DYHKIMOHAJIBHBIC MOHATHS U A3BIK (TEPMHUHBI, CHMBOJIMUECKHE 0003HAUEHHSA); ONPEICATh 3HaUeHHE (QYHKIMU M0 3HAYCHHUIO apTyMEHTa; OIIpe-
JIeTSTh CBOMcTBa (DyHKIMH TTO €€ TpaduKy.

. k . . N .
CTpouts rpaduKy d1eMeHTapHbIX GyHKIMI Buga , Yy = X5,y = x5,y =+/x ,y= <> OTHCBIBATH CBOKCTBA UNCIOBOH (hyHKIIMHK 110 €€ rpaduKy (IpU HEOOXOIUMOCTH C HAIPaBIIAIOIIEH

MTOMOIIIBIO).
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Yucna u eviuucienusn

CpaBHMBATH M YIOPAI0YMBATh PALMOHANBHBIE M HPPAI[OHAIBHBIE YHCIIA.

BI)IHOJ'IHS[TI) apI/I(bMeTI/I‘IeCKI/Ie HeﬁCTBHH [} paL[I/IOHaJ'IBHBIMI/I qucjiaMi, coucrasa yCTHI)Ie U ITUCBbMCHHBIC HpI/IéMLI, BBIIIOJIHATH BBIYUCJIICHUA C I/IppaL[I/IOHaJ'H:HLIMI/I qucJIaMH.

Haxozu/m) 3HAYCHUA CTeHeHeﬁ C IICJIBIMU ITOKa3aTcJIsIMU U KOpHeﬁ; BBIYHUCJIATH 3HAYCHUSA YHUCIIOBbBIX BLIpa)KeHHfI.

OKpyT AT IEHCTBUTENBHBIC YHCIIA, BBITIONHATE MIPUKUAKY PE3yJIbTaTa BEIYMCICHUH, OIEHKY YHCIIOBBIX BBIPAXECHUH.

Ypaenenus u nepasencmea

Perrate nuHeWHBIC M KBaIpaTHBIC YPaBHEHHUS, YPABHECHHUSI, CBOISIIACCS K HAM, TPOCTEHINIE IPOOHO-pAIIHOHANEHBIC YPABHEHUSL.

Pemate npocTeiinme cuCTEMbI IBYX JTMHEHHBIX YPaBHECHUH C ABYMS MEPEMEHHBIMH M CHCTEMBI IBYX YPaBHEHH, B KOTOPHIX OJTHO YPaBHEHHE HE SBIICTCS JIMHCHHBIM (TI0 BU3Yallb-
HOW omope).

Pemate npocreiiiie TEeKCTOBEIC 33/1a9 allreéOpanvdecKuM CIIOCOOOM C MOMOIIBIO COCTABICHHUS YPABHEHHUS WM CUCTEMEBI IBYX YPaBHEHHH C IBYMSI TEPEMEHHBIMH.

IIpoBoaUTH MpOCTEHIIIE UCCICAOBAHNS YPaBHEHHUIA U CUCTEM YpaBHEHUI, B TOM YHUCIIE C MPUMEHCHHEM TpapUueCKUX MpeCcTaBICHNH (YCTaHABIUBATh, UMEET JIH YPAaBHEHHE WIH CHU-
CcTeMa ypaBHEHUH pPEIICHUsI, €CIIU NMEET, TO CKOJIBKO, U TIp.).

Pematp nuHelHbIE HEpaBEHCTBA, KBAIPaTHBIE HEPABEHCTBA; N300paXKaTh PElICHNE HEPABCHCTB HAa YHCIOBOM MPSAMOM, 3aIIICHIBATh PELICHNE C TOMOIIBIO0 CHMBOJIOB.

PeH_IaTB CUCTEMBI HHHGﬁHBlX HepaBeHCTB, CUCTCMBI HepaBeHCTB, BKJIFOYAKOIIIHUC KBa}IpaTHOC HepaBeHCTBO; I/1306pa7KaTB pemeHI/Ie CUCTCMBbI HepaBeHCTB Ha ‘{HCHOBOﬁ HpHMOﬁ, 3aIIUChI-
BaTh PEIIEHUE C IOMOIILI0 CHUMBOJIOB.

I/ICHOHBSOBaTB HepaBeHCTBa HpI/I pemeHm/I paSJ’II/I‘IHBIX 3aaay4.



Dynkyuu
Pacrio3HaBaTh yHKINN H3y4eHHBIX BHIOB. I10Ka3bIBaTh CXeMATHUECKH PACTIONOKEHHE Ha KOOPIMHATHOM MiockocTH Tpadukos ymkmii Buma: y = kX, y =kx + b, , y = ax® + bx +¢, y
k . . .
=x3y = /x, Y == B 3aBUCHMOCTH OT 3HaYeHHMIi K03((PUIMEHTOB; ONHUCHIBATH CBOMCTBA ()YHKIIHIA.
X

Ctpouts n m300pakaTs CXeMaTHIECKH TPAPUKH KBaIPATUIHBIX (PYHKITHI, OIMCHIBATh CBOMCTBA KBAAPATHIHBIX (DYHKIMH 1O MX TpaduKam.

PacroznaBaTh KBagpaTHUHyr0 GYHKIHUIO 10 GopMyIe, IPUBOAUTE IPUMEPHI KBaIPATHYHBIX (YHKIMI U3 peanbHOH )KU3HH, H3UKH, TEOMETPHUH.

Apupmemuueckan u 2eomempuieckans nPozpeccuu

PacrniozHaBaTh apuMEeTHUECKYIO ¥ T€OMETPUIECKYIO POTPECCHH MIPU pa3HbIX criocobax 3aJaHusl.

BBINOMHATE BBIYHUCIIEHHS C UCTIOJIb30BaHHEM (OpMYIT N-TO 4ieHa apUPMETHYECKOH U TeOMETPUIECKON NPOrpeccuii, CyMMBbI EPBBIX N 4WICHOB (C OMOpPOW Ha CIIpaBOYHYIO HH(pOpMa-

LIUIO).
PemaTs 3a1a4n, CBA3aHHBIE C YUCIOBBIMHU TOCIIEIOBATEIBHOCTSIMHE, B TOM YUCIIE 334K M3 PEasIbHOM KHU3HU (C MCIIOJIb30BaHUEM KallbKYJIATOPa, HU(PPOBBIX TEXHOJIOTHIN).
Ilnannpyemble MpeaIMeTHbIE Pe3yIbTAaTHI OCBOEHHS yu4eOHOro Kypca «I'eomerpus»
OcBoenne yaebHoro Kypca «I'eomeTpus» Ha ypoBHE OCHOBHOTO 0011eT0 00pa30BaHus JOKHO 00eCTIeYMBATh JOCTIKCHHE CIIEAYIOMINX MTPEIMETHEIX 00pa30BaTEbHBIX PE3yIbTATOB!
7 kJiace

Pacrno3HaBaTh M3ydeHHBIE T€OMETpHUUYECKHE (UTYPBI, ONPENEIATh X B3aUMHOE PacIOiOoKEHHE, N300paXaTh reOMETPUYECKHE (DUTYPHI; BBIIONHATH YEPTEKH 10 YCIOBHUIO 3a/1adu.
W3mepsTh TMHEHHBIE U YTIOBBIC BEINYHHBI. PemmaTs 3a1a4n Ha BBIYUCIICHNE [UTMH OTPE3KOB M BETMYUH YTIIOB.

Jenarts rpy0yIo OIEHKY JTMHEHHBIX U YTIOBBIX BEIMYUH IPEAMETOB B PEaIbHOM KHU3HHU, Pa3MEpOB MPUPOIHBIX 00BEKTOB. Pasnuyars pasmMepsl 3THX 00BEKTOB 10 MOPSIIKY BEIUYNHBI.

CTpouTh 4epTeXkU K TeOMETPUIECKUM 33/1a4aM (C MCIIOJIb30BAHUEM CMBICIIOBOI OMOPHI: HABOJAIIME BOMPOCH! W/HIIH lITOPUTMA YUeOHBIX AEHCTBHU ).

[Tonb3oBaThCst MpU3HAKAMU PaBEHCTBA TPEYTOJIbHUKOB, HCIOIb30BaTh MIPU3HAKK 1 CBOWCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB PU PELICHUH 3a1a4.

[TpoBOAUTE 10KA3aTENILCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonb3oBaThCst MpU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOWCTBOM MEIUaHBI, IPOBEIEHHON K THIIOTEHY3€ NPSMOYTOJILHOT'O TPEYroJIbHHUKA, B PELICHUH F'eOMeTpUYe-
CKHX 3a/1a4 (C MCHOJIb30BaHUEM 3PUTENLHOM HATIAHOCTH W/WIH BepOaIbHOW ONOPBI).

OmnpenensaTs napauIeIbHOCTh MPSIMBIX C IIOMOIIBIO YTTIOB, KOTOPBIE 00pa3yeT ¢ HUMHU ceKymas. OmpeaenaTh NapauieIbHOCTh NPSMBIX ¢ IOMOIIBIO PaBEHCTBA PACCTOSHUN OT TOYEK
OJHOH MPSAMOI1 10 TOUEK IPYroi MpsIMOK.

PemaTs 3a1aun Ha KneTyaToi Oymare.

[IpoBOANTH BEIMHCIEHHS M HAXOJUTh YHCIOBBIC N OyKBEHHbIC 3HAUCHMS YIJIOB B T€OMETPUYECKHX 3aJ[adax C MCHOJIb30BAHUEM CYMMBI yIJIOB TPEYTOJBLHUKOB U MHOTOYTOJIEHUKOB,
CBOHCTB YTJIOB, 00pa30BaHHBIX NP MEPECEUCHNH IBYX HapalIeNIbHbIX NMPSIMBIX ceKyliel. PemaTs npakTnieckue 3a1a4n Ha HaX0XKJICHUE YTIIOB.

Hmets npeacraBiieHe O MOHATHE TEOMETPHUYECKOTO MECTA TOUEK.

DopMynHpoBaTh ONpeelieHHs] OKPY)KHOCTH U KPYTa, XOp/Ibl U AUaMeTpa OKPYKHOCTH, MOJIb30BaThCsl X CBOWCTBAMH. ¥ METh IPUMEHSAThH 9TH CBOMCTBA IPU PEILICHHUH 3a/a4.

OpHUEHTHPOBATHCS B MOHATHSX: ONMCAHHAS OKOJIO TPEYTOJIbHHUKA OKPYKHOCTh, LIEHTP OIMCAaHHOW OKpYX)HOCTH. OnieprpoBaTh Ha 0a30BOM YpOBHE (paKTaMH O TOM, YTO OUCCEKTPHCHI
YTJIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B OJTHOM TOUKE, U O TOM, YTO CEPEeIMHHBIE IEPIICHIUKYIISIPbI K CTOPOHAM TPEYTroJIbHUKA IIEPECEKA0TCsl B OJTHOM TOYKeE.

OpHUEeHTHPOBATHCS B TIOHATHIX U OIIEPUPOBATh Ha 0a30BOM YPOBHE: KacarelbHas K OKPY)KHOCTH, TEOpEMa O MEPIEeHUKYIIIPHOCTH KacaTeJbHOW U pajinyca, MPOBENEHHOTO K TOYKE
KacaHHs.

Wmets npejcTaBiieHre O MPOCTEHIINX FeOMETPUYECKUX HEPABEHCTB, UX MPAKTUYECKOM CMBICIIE.

[TpoBOANTH OCHOBHBIE TEOMETPHUYECKHIE IIOCTPOCHHUS C TIOMOIIBIO IUPKYJIS M JINHEHKH.
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PaCHO3HaBaTL OCHOBHBIC BU/IbI ‘leTLIpéXYFOJ'IBHI/IKOB, HX 3JICMCHTHI, I1I0JIb30BATHCA UX CBOﬁCTBaMH IIpy peIICHUN I'€COMETPUICCKUX 3a/1aY.

OpI/ICHTI/IpOBaTBCH B INIOHATHUU — TOYKU MIEPECCUYCHUA MC/IMAaH TPCYTOJIbHUKA (ueHTpa MaCC) B pCIICHUHU 3aJ1a4.

BJ'IaIleTL IIOHATUEM cpez[Heﬁ JIMHWUU TPEYTOJIbHUKA U Tparieluu, NIpUMEHATb UX CBOﬁCTBa npu peuICHUU HpOCTeﬁIHHX TeOMETPHUUICCKUX 3aaa4. I/IMGTB MpeACTAaBJICHUE O TECOPEME (Dane—
ca M TeopeMe O MPOTIOPLIHOHAIBHBIX OTPE3KaX, IPUMEHSTh UX JUIS PEIICHUs MPAKTHIECKUX 3a1a4 (C OTIOpOi Ha 3PUTENbHYIO HATIISAJHOCTD).

[IprMeHATh PU3HAKY MOJO0MS TPEYTOJIFHUKOB B PELICHUN HECTIOKHBIX T€OMETPUICCKIX 3a/1a4.

[Tonme30Batbes Teopemoii Iudaropa s pereHns reoOMeTpUIeCKUX U IPAaKTHUECKUX 3aad.

BH&}ICTB IIOHATUAMHU anyca, Koanyca 1 TAHI'CHCA OCTpOFO yrna HpSIMOyTOJ'[BHOFO TpeyronLHmca. HOJ’[B3OB8,TI)C$[ 9TUMU ITOHATUAMU OIS pemeHI/m HpaKTI/IquKI/IX 3aaa4 (l'[pI/I HCO6-



XOJIMMOCTH C OTIOPOM HA aJITOPHUTM IPABUIIA).

Berauciars (pa3nuaasiMu criocobamu) (C Ormopoi Ha cripaBOYHYI0 HHGOPMAITHIO) TUTOIIA b TPEYTOJIbHUKA U TUIOIIA I MHOTOYTOIBHBIX GUTYD (IIOJIb3YSACH, TIe HEOOXOAUMO, KalbKYy-
nsitopoM). TIpUMEHSITh ONTy4YeHHbBIC YMEHHS B MPAKTUUSCKHUX 3a1adax.

BnasieTs MOHATHSAMHU BIIUCAHHOTO U IICHTPAIBHOTO YIJIa, HCIOJIh30BATh TEOPEMBI O BIIMCAHHBIX YTiaX, YTiaX MEXIY Xopaamu (CEKYIIMMU) U YIIIe MEXKIy KacaTelbHON 1 XOPIOi MpH
PEIICHUH MPOCTEHIINX FTCOMETPUUCCKUX 3a7ay.

Brnasiets MOHITHEM OMHCAHHOTO YETHIPEXYTOJIBHUKA, IPUMCHSATH CBOHCTBA OMMCAHHOTO YCTHIPEXYTONBHUKA TIPU PEIICHUH MPOCTEHIIINX 3a/1ay.

[IpuMeHATh MONyYCHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MATEeMAaTHUCCKUE MOICIH ULl 3a/1a4 PEaIbHOU KHU3HH U MPOBOJUTH COOTBETCTBYIOIINE BHIUUCIICHHS C IPUMEHEHHEM I10]10-
OWsl U TPUTOHOMETPHH (TIOJIB3YSICh, TTIC HEOOXOAMMO, KATbKYIATOPOM).

9 kJaace

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMH OCTPBIX YIJIOB, HAXOJUTh C WX ITOMOIIBIO PA3JIMYHBIC 3JEMECHTHI IPSAMOYTONBHOTO TPEYTOJIbHUKA («PEIICHNE MPSIMOYTOJIBHBIX TPEYTOIbHU-
KOB»). HaxoauTs (¢ OMOIIBIO KAIBKYISATOPA) IUTHHBI M YTIIBI [UTS HETAOIMIHBIX 3HAYCHUT.

[Nonp30BaTbcst GopMyTaMu IPUBEACHUS H OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKAESCTBOM JUIS HAXOXICHHS COOTHOIIECHHH MEXAY TPUTOHOMETPUIECKIMH BEIMYMHAMH (C OIIOPOH Ha
CIPaBOYHYIO HHPOPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUISl HAXO0XKICHUS Pa3INYHBIX JJIEMEHTOB TPEYTOIbHHKA («PEIICHHE TPEYTOJILHUKOBY), IPUMEHSTh UX IPH PENICHUH IIPOCTEHIIINX I'eo-
METPHYECKUX 33/1a4.

Braners noHsTHsIMHU peoOpa3oBaHus OJO0Hs, COOTBETCTBEHHBIX 3JIEMEHTOB MOJ00HBIX (uryp. [Tonbp3oBaTbest cBoiicTBaMK OAOOUS TPOU3BOIILHBIX (DUI'YDP, YMETh BBIYHUCIISATH JUIN-
HBl ¥ HAaXOJUTh YIJbl Y MONOOHBIX (uryp (mo anroputmy yueOHbIX AedcTBuii). [IpuMeHATh CBOWCTBA MOAOOMS B MIPAaKTHYECKUX 3a7adax. YMETh MPUBOAUTH MIPUMEPHI MOJO0OHBIX GHUTYp B
OKPY’KalolleM MHpe.

[Tonp30BaThCA TEOpeMaMH (110 BU3YaJIbHOH ONOpPE) O IPOU3BEACHUU OTPE3KOB XOPJ, O MIPOU3BEICHHH OTPE3KOB CEKYIIHX, O KBaApaTe KacaTelbHOMH.

[Tonb30BaThCst BEKTOPaMH, MOHUMATh UX FTEOMETPUUECKUI U (PM3MUYECKUI CMBICI, IPUMEHSTh UX B PEIICHUU T€OMETPHUYECKUX U pU3MUYEeCKUX 3a7au. [IpUMeHsTh CKaJisipHOE TPOn3Be-
JICHNE BEKTOPOB JUTS HAXO0XKICHUS JUTHH U YTIIOB.

[Tonp30BaThCs METOAOM KOOPAHMHAT HA TNIOCKOCTH, IPUMEHSTH €TO B PEIICHUHN T€OMETPHUYECKHUX U TPAKTUYECKHX 3aad.

Brnanets NOHATHSMK TIPaBUIBHOTO MHOTOYTOJIBHUKA, JUTHHBI OKPYXHOCTH, JUTHHBI TyT'H OKPY>KHOCTH ¥ PaMaHHON MEpHI YIila, yMETh BBIUYMCIITE IUIOMIAb KPyTa U €ro yacteil (c ono-
poii Ha cripaBo4HyI0 HH(popManuio). [IpuMEHATH MOTy4eHHbIE yMEHHMS B IPAKTHUECKHUX 3a7adax.

Haxonute ocu (Mm IEHTPBI) CUMMETPHH QUTYD, IPUMEHATH JIBMKEHHUS IIOCKOCTH B MTPOCTEHIINX CITydasX.

[IpuMeHsTh Moy4eHHbIC 3HaHHS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE MOJIEIH JUIs 3a/lad PEealIbHO JKM3HHU U TIPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHHUS C TIPUMEHEHHEM MO0~
Oust ¥ TPUTOHOMETPUYECKUX (BYHKIMHU (M0JIB3YSICh, I/ie HEOOXOIUMO, KAIBKYJISITOPOM).

IInanupyemMble npeaMeTHbIE Pe3yabTAThI 0CBOEHHS Y4e0HOI0 Kypca « BeposiTHOCTb M CTATHCTUKA»

[IpenmeTHBIEC pe3yIbTaTHl OCBOCHHUS Kypca «BeposTHOCTE U cTaTUCTHKa» B 7-9 Kilaccax XapaKTepU3yIOTCS CIEAYIOIUMU YMECHUAMU.
7 KJjaace

YuraTh WHPOPMAIIHIO, IPEACTABICHHYIO B TaONHIIaX, HA THATPAMMAaX; MPEICTABISATh JaHHBIC B BHJE TaOIUI, CTPOUTH AHAarpaMMbl (CTOIOUKOBBIE (CTOJI0YATHIC) M KPYTOBBIE) ITO Mac-
CHBaM 3HAYCHUH (C UCIIOIb30BaHUEM 3PHUTEIEHON HATIISITHOCTH W/WIH BepOALHON OMOPHI).

OnwchBaTh U HHTEPIIPETUPOBATH PeabHbBIC YHCIOBEIC JaHHBIC, PEICTABICHHEIC B TAOIHIIaX, HA qUarpaMMax, rpadukax.

OpHEHTHPOBATHCSI B MTOHATUSIX U ONICPUPOBATH UMK HA 0A30BOM YPOBHE: CpeAHEE apU(PMETHIECCKOE, MeIaHa, HAanOOJIbIlIee M HANMEHBIIIee 3HAUCHUS, Pa3Max.

HMeTh npeacTaBiieHUe O CIyYailHOM M3MEHYMBOCTH Ha NpUMeEpax IIeH, (U3NIECKUX BEIHYHH, aHTPOIIOMETPHUYCCKUX JTAaHHBIX; HMETh MPEACTABICHUE O CTATHCTUYECKON YCTOWIHBO-

CTH.
8 kiacc

W3BnekaTs 1 mpeoOpa3oBEIBaTh HHGOOPMAIIHIO, IPEICTABICHHYIO B BUE TaOMHII, fuarpaMm, TpauKoB; IPEACTaBIATh JaHHBIC B BHJIE TAOJIUII, IUarpaMM, TpaQuKoB.

OnwuchIBaTh MOCJIE COBMECTHOTO aHAJIM3a AAHHBIE C TIOMOIIBIO CTATHCTHYECKUX ITOKA3aTesIel: CpeqHIX 3HAYCHUH U Mep paccemBaHus (pa3Max, AUCHEPCHs U CTaHIApPTHOE OTKIOHE-
HUE).

HaxoauTh 4acTOThl YHUCIOBBIX 3HAYEHUH M 4aCTOTHI COOBITHH, B TOM YHCJIE TI0 pe3yjibTaraM M3MEepeHHH W HaONoACHHH (C MCIOJIb30BAaHUEM 3PUTEIbHON HATIISIHOCTH W/HJIH BeEp-
OaNbHOMN OTIOPHI).
Haxonute BeposITHOCTH CITy4alfHBIX COOBITHH B OIBITaX, 3Hasi BEPOSITHOCTH 3JIEMEHTapHBIX COOBITHH, B TOM YHCJIC B OIBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU COOBITHAMH (C



HCTIOJIb30BaHUEM 3PUTEIHLHON HATJISIHOCTH W/WIH BEpOAITBHOMN OTOPHI).

Hmers npejcraBiieHre o rpaduueckux MOJCISIX: IepeBO CAY4aifHOTro IKCIIEpUMEeHTa, AuarpaMMbl Diiiepa, YucaoBasi mpsMast.

OmnepupoBarh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXKECTBO, OJAMHOXECTBO; BBIMOJIHATH OMEPAIMU HaJl MHOKECTBAMU: 00bEHMHEHUE, IEPECeUeHUE, JOMOIHEHNE; TePEUHCITh dIie-
MEHTBI MHOKECTB; MPUMEHSTh CBOMCTBA MHOYKECTB (C MCIOJIb30BAHHEM BU3YaJbHON OMOPHI).

NwmeTth npencraBineHue o rpad)iueckoM MPEICTABICHHE MHOXKECTB U CBSI3¢i MEXKIIy HUMH JUIS OTIMCAHUS MPOIECCOB U SIBIICHUIA, B TOM YHCIIC TIPH PEIICHUH 337a4 U3 APYTUX YICOHBIX
MPEIMETOB U KYPCOB.

9 kaace

W3BnexaTh ¥ peoOpa3oBLIBATE HHPOPMALIUIO, IPEICTABICHHYIO B Pa3IMYHBIX UCTOYHHUKAX B BHJC TaOJHIl, AUarpamMm, rpauKoB; MpeACTaBIsATh NaHHBIC B BHJC TaONHII, JHUATPAMM,
rpaduKoB.

Pematp npocreiimuie 3a1aun opraHN30BaHHBIM TIepeOOPOM BapHaHTOB, a TAKXKE C MCIIOIF30BaHHEM KOMOMHATOPHBIX MIPABHI U METOJIOB.

NwmeTs npeacraBneHne 00 OMICATENFHBIX XapaKTePUCTHKAX ISl MACCHBOB YHCIIOBBIX JTaHHBIX, B TOM YHCJIE CPEIHHUE 3HAUCHUS U MEPHI PACCEUBAHMS.

HaxoanuTs 9acTOTHI 3HAUEHHUIA U 9aCTOTHI COOBITHS, B TOM YHCJIE MTONB3YSICh PEe3yIbTaTaMH MPOBENEHHBIX U3MEPEHUH U HAOMIOICHHH (C OTIOPOH Ha CIIPaBOYHYIO MHPOPMAILIHIO).

HaxonnuTe BepOSATHOCTH CIyYalHBIX COOBITHI B M3YYEHHBIX OIBITAaX, B TOM YHCIE B ONBITAX C PABHOBO3MOXKHBIMH 3JIEMCHTAPHBIMH COOBITHAMH, B CEpUSIX UCIBITAHUI O TIEPBOTO
ycnexa, B cepusix ucnblTaHuil beprynu.

Nmets npeacTaBieHre o0 Cly4aiiHOM BEJIMUUHE U O PaclpeiesIeHUH BEpOsSTHOCTEH.

Hmeth mpeacTaBieHne 0 3aKOHE OOJIBIINX YHCEN KaK O MPOSBICHUN 3aKOHOMEPHOCTH B CIIy4aiiHOW M3MEHUMBOCTH M O POJIM 3aKOHA OOJIBILIMX YHCEIl B IPUPOJIE U OOLIECTBE.

YueOHO-MeTOAUYECKOE M MATEPHATBHO-TEXHMYecKoe o0ecreuyeHHs1 00pa3oBaTeJbLHOIl e TeJbHOCTH.
- MaTeMaTHKa: 5 KJ1acc: yUeOHHK JUIsl ydamuxcs o01eo0pa3oBaTenbHbIX opranusaimii/ A.I'. Mepsnsk, B.B. [Tomonckuii, M.C. Skup.
- MatemaTHKka: 6 KJ1acc: yUeOHHK JUIsl ydanuxcs o01eo0pa3oBaTenbHbIX opranusaimii/ A.I'. Mepsnsk, B.B. [Tomonckuii, M.C. Skup.
- Anre6pa: 7 Kiacc: y9eOHHK T ydaruxcs o0meo0pasoBaTenbHbIX opranusammii/ A.I'. Mep3nsk, B.B. [Tomonckuit, M.C. Sxup.
- Anrebpa: 8 Kitacc: y9eOHHK T ydarmuxcs o0meo0pasoBaTenbHbIX opranusammii/ A.I'. Mepsnsk, B.B. [Tomonckuit, M.C. Sxup.
- Anrebpa: 9 Kiacc: y9eOHHK [T yJaIuxcs oomeo0pa3oBaTenbHbIX opranuzanuit/ A.I'. Mepsimsk, B.b. [Tomonckuit, M.C. SAxup.
- Feomerpust: 7 kimacc: yaeOHUK IS y9anuxcst o0meoopazoBarenbHbIX opranmsanmil/ A.I'. Mepamsk, B.b. I[Tonouckuii, M.C. Sxwup.
- Feomerpust: 8 kimacc: yaeOHUK Il ydanuxcs o0meoopazoBarenbHbIX opranmsanuil/ A.I'. Mepansk, B.B. I[Tononckuii, M.C. Sxwup.
- 'eometpust: 9 knacc: yueOHUK it yaaniuxces odmeo0pa3oBarenbHbix opranusanuii/ A.I'. Mepansk, B.b. TTonouckuit, M.C. Sxup.
- MareMaTHKa: TUIaKTHISCKAE MATEPHUANIBL: 5 KJIacC: MocoOue s yuaruxcsi o0ieoopasoparenbubix opranuzanuii / A.I'. Mep3nsk, B.B. [Tonouckuii, E.M. Padbunosuy, M.C. Skup.
- MareMaTHKa: TUIaKTHYECKAE MaTEPHUANIbI: 6 KJIACC: MOCOOMe s yUaruxcsi 001eoopa3oBarenbHbix opranuszaiuii / A.I'. Mepaisik, B.B. ITonouckuii, E.M. Padbunosuu, M.C. Skup.
-Anrebpa: TUAaKTUYECKHE MaTepHabl:7 Kiaacc: mocoOue i ydyanuxcs ooieoopazoBaTenbHbix opranusanuii / A.I'. Mep3smsik, B.b. [Tonouckuii, E.M. Pabunosuy, M.C. Sxup.
- Anre0pa: TUIAKTHYECKHE MAaTEPUAIIBL: 8 KJIacC: Mocooue sl yuarmxcs 001ieodpa3oBarenbHbix opranuszanuii / A.I'. Mep3isik, B.b. [Tonounckuii, E.M. Padunosuy, M.C. SIkup.
- Anre0Opa: TUIAKTHYECKUE MAaTEepUaIbL: 9 KJIacc: mocooue sl yuanmxcst 001eoopa3oBarenbHbix opranu3anuii / A.I'. Mep3isik, B.b. Tlononckuii, E.M. Padbunosuu, M.C. Skup.
- FeomeTpust: quIaKTHUECKUE MaTepUAIBL: 7 KJIacc: mocodue st yaamuxcs obmeo0pa3oBarensHbIX opranm3anuii / E.B. bymnko, A.I'. Mep3msik, B.b. [Tomorckuit, M.C. SAxup.
- FeomeTpust: qUIaKTHYECKUE MaTepHaIbl: § Kilacc: mocodue it yuamuxcs obmeo0OpasoBatenbHbix opranmsanuii / E.B. Bymko, A.T'. Mep3ansk, B.B. I[Tonouckuii, M.C. Sxwup.
- FeomeTpust: qumakTHUECKUE MaTeprabl: 9 Kilacc: mocodue st yaamuxcs obmeoOpa3oBarensHbIX opranmsanuii / E.B. Bymko, A.I'. Mep3msik, B.b. [Tomorckuit, M.C. SAxup.
- Pabouwne Terpamu s 5-9 kiaccos k ganHOMy YMK.
- Marematuka: 5 kiacc: meronuaeckoe nocooue / E.B. Bymko, A.I'. Mepansxk, B.b. ITonoHckuit u ap.
- Marematuka: 6 kiacc: meroauaeckoe nocooue / E.B. Bymko, A.I'. Mepansxk, B.b. ITonouckuit u ap.
- Anrebpa: 7 kiacc: meroandeckoe nmocobue / E.B. Bynko, A.I'. Mepansik, B.b. [Tomonckuit u ap.
- AnreGpa: 8 kimacc: meroauueckoe mocobue / E.B. Bytko, A.I'. Mep3msik, B.b. Tlononckwii u ap.
- AnreGpa: 9 kiacc: meronnueckoe mocobue / E.B. Bytko, A.I'. Mep3msik, B.b. Tlononckwii u ap.
- 'eomerpust: 7 xnacc: meroamueckoe nocodue / E.B. Bytiko, A.I'. Mep3msik, B.b. Tlononckwii u ap.
- I'eomerpust: 8 xmacc: meroamueckoe nmocobue / E.B. Bytiko, A.I'. Mep3msik, B.b. Tlononckuii u ap.
- l'eomerpus: 9 knacc: meronuueckoe nocodue / E.B. bynko, A.I'. Mep3msik, B.b. ITononckuii n np.
- Teopust BeposiTHOCTEHN M cTaTHCTHKA: 7-9-€ Kiacchl: yueOHoe nocodue / M.P. Boiconkuii, U.B. Smenxo.



- Teopus BepositHOCTe# 1 cTatuctrka / FO.H. Tropun, A.A. Makapos, U.P. Beicotkuii, 11.B. Smenko.

- Maremaruka. 5 knacc. /luarHoctrka ypoBHeH c()OPMHUPOBAHHOCTH MpeAMETHRIX yMeHuid 1 Y'Y JI/ aBT.-coct. T.1O. Jromuna, A.A. MaxoHruHa
- Marematuka. 6 kiacc. JluarHoctuka ypoBHEH chopMUPOBAaHHOCTH MpenMeTHBIX yMeHnH n Y'Y JI/ aBT.-cocT. T.1O. lromuna, A.A. MaxoHnHa
- TaOJIUIIBI IO MaTEeMAaTUKE sl 7-9 KJIacCoB

- KOMIUIEKT YepPTEKHBIX HHCTPYMEHTOB

KanennapHo-temaTnyeckoe nianupoBanue (yueonslii kype «MaTeMaTnka»), 5 kjiace (npunoicerue 1)

KanennapHo-temaTndeckoe niianupoBanue, (yueoHblii Kype «MatemaTuka») 6 kiace (npunoicerue 2)

KanennapHo-treMaTndeckoe miaHnpoBaHue, (Y4eOHbIH Kypc «Aaredpa») 7 kiaacce (npuioscerue 3)
KanennapHo-treMaTndeckoe miiaHnpoBaHue, (YueOHbI Kypc «Aaredpa») 8 kiacce (npuioswcenue 4)
KanennapHo-temaTnyeckoe niiaHupoBaHue, (Y4eGHbIH Kypc «Ajaredpa») 9 kuacce (npunocenue 5)

KanennapHo-TeMaTn4eckoe IIaHNPOBaHUeE, (YueOHbIH Kypce «'eomeTpusi») 7 Kiacc (npunosicerue 6)
KanengapHo-temaTnueckoe njaHupoBanme, (yueonnlii kypc «I'eomerpus») 8 kinace (npunoswcenue 7)
KanengapHo-temaTnueckoe njaHupoBanme, (yueonsnlii kypc «I'eomerpusi») 9 kiaace (npunoscenue §)

KanennapHo-TreMaTndeckoe mIaHNPOBaHUeE, (YueOHbIIl Kypc «BepossTHOCTD U CTATHCTHKA») 7 KJIacc (npunodcerue 9)
KanengapHo-TreMaTn4eckoe miiaHNpoOBaHuUe, (yuedHbII Kypce «BeposiTHOCTD M cTaTHCTHKAY») 8 Kiaace (npunoocenue 10)
KanengapHo-TreMaTndeckoe miiaHNpPOBaHuUe, (yueOHbII Kype «BepoAiTHOCTD H cTaTHCTHKAY») 9 Kiaace (npunodscenue 11)



	Учебно-методическое и материально-техническое обеспечения образовательной деятельности.

