


HOACHUTEJBHAA 3AITUCKA

OBIIAA XAPAKTEPUCTHUKA VYYEBHBIX IPEIMETOB "MATEMATHUKA", «AJI'EBPA»,
«I'EOMETPUSA», < BEPOATHOCTDb U CTATHCTHKAY.

PaGouas mporpamma mo MareMaTHke A oOydaromuxcsa 5-9 kiaccoB pa3paboTaHa Ha OCHOBE
denepallbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIEHOIO CTaHAapTa OCHOBHOTO OOIIEro o0pa3oBaHMs ¢ YIETOM
U COBPEMEHHBIX MHPOBBIX TpeOOBaHMH, MPEIbIABIIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPaaULUN
poccuiickoro  oOpa3oBaHMS, KOTOpble OOECIEeUMBAIOT  OBJAJeHHE KJIIOUEBBIMH  KOMITETEHLIMSIMH,
COCTABISIOLIMMU OCHOBY JUIS HEMpPEPBIBHOTO O0O0pa3oBaHMA M CaMOPa3BUTHs, a Takke IEeTOCTHOCTb
OOILEKYIBTYPHOTO, JTMYHOCTHOIO M TIO3HABaTEIBHOIO pa3BUTHA oOydaroluxcs. B pabodeir mporpamme
VUTeHBl HJeH W ToNoXeHHs KoHLenmmu pasBUTHA MaTeMaTHueckoro oOpazoBaHus B Poccuiickoif
®eneparn. B smoxy umdpoBoil TpaHchopMalMu Beex cpep HenoBedeckKod NesITeTbHOCTH HEBO3MOXKHO
cTaTh 0Opa30BaHHBIM COBPEMEHHBIM UeNOBEKOM Oe3 0a30BOM MaTeMaTHUecKOH MOATOTOBKH. YK€ B LIKOJNE
MaTeMaTHKa CIY)KUT OMOPHBIM MPEAMETOM ISl M3yHeHHS CMEXHBIX THCLMUIUIMH, a TIOCHE IKOIBI peaqbHON
HEOOXOAUMOCTBIO CTaHOBHMTCS HENpPEpBHIBHOE 00pa3oBaHME, 4YTO TpeOyeT MOTHOLEHHOH 0a30BOM
0011e00pa3oBaTENLHOM MOATOTOBKH, B TOM YHCIIE U MATEMaTHYECKOI1.

ITo0 O6YCJ'IOBJ'ICHO TEM, YTO B HaIllM JHU paCTéT YHUCJIO HpO(bCCCI/II‘/JI, CBA3aHHBIX C HETIOCPECACTBCHHBIM
IIPUMEHCHUEM MATCMAaTUKU: 1 B C(bepe OKOHOMMHMKH, U B 6I/I3HCCC, 1 B TCXHOJTOT'MYCCKUX O6J'IaCT$IX, Hn JaXKC B
TYMAaHUTApHBIX C(bean. Taxnm o6pa30M, Kpyr IKOJBHHUKOB, HJIA KOTOPBIX MAaTEMaTHKa MOXKET CTaTb
SHAYUMBIM IIPpEIMETOM, paCIINPACTCA.

[IpakTHdeckass TONIE3HOCTh MaTeMAaTHKH OOycloBleHa TeM, 4YTo €€ TIpeAMETOM  SBISIOTCS
(dbyHIaMeHTaTbHBIE CTPYKTYPHI HALLIETO MUpPA: MPOCTPAHCTBEHHBIE (POPMBI 1 KOTHYECTBEHHBIE OTHOILIEHHS OT
MPOCTEHIINX, YCBaWBAaEeMBIX B HEINOCPEICTBEHHOM OIBITE, 1O JOCTaTOUHO CIIOKHBIX, HEOOXOIMMBIX IS
Pa3BUTHS HayUHBIX M MPHKIAIHBIX HAeH. be3 KOHKPETHBIX MaTeMaTHUeCKUX 3HaHUH 3aTpyJHEHO TTIOHUMaHHe
TMPUHIUIIOB YCTPOMCTBA W HCIOJB30BAaHUS COBPEMEHHOM TEXHHUKH, BOCIPHUATHE M HHTEPIpETALUs
pa3sHOOOpa3HOM  cOLMaNbHOM, SKOHOMHHYECKOH, TOJMMTHYecKOM  WHpopMaluu, MalodppeKTHBHA
MOBCEHEBHAsL MpaKTHYecKas AeATENbHOCTh. KakIoMy HeNnoBeKy B cBOEH XU3HM NMPUXOTUTCS BBINOIHATH
pacu€Thl U COCTABIATH AJTOPUTMBI, HAXOAUTh U TPUMEHATH (POPMYIIBI, BIAAETh MPAKTHIECKUMHU MTPUEMaMU
TeOMETPHUECKUX H3MEPEHUH M TOCTPOEHWH, YHTaTh HH(OpPMAINIO, TNPEACTaBICHHYIO B BHIE TaOIuII,
auarpaMM M Tpa]UKOB, KUTh B YCIOBHAX HEONPENENEHHOCTH M TIOHUMATh BEPOSATHOCTHBIM XapakTep
CITy4aifHbIX COOBITHIA.

OIHOBpEMEHHO C pacIlIMpeHHeM cdep MpUMEHEHHs MaTeMaTHKH B COBPEMEHHOM oOllecTBe Bcé Oonee
BR)KHBIM CTaHOBHUTCS MaTeMaTHYECKMH CTHIb MBILUICHHS, TPOSBISIONIMNICA B ONMpPeNeNEHHBIX YMCTBEHHBIX
HaBbIkax. B mpoluecce W3yueHMs MaTeMaTHKM B apceHAl TNMPHEMOB M METOJIOB MBIIUICHHS YeloBeKa
€CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS MHAYKLUUS M JEAYKUHUS, 0OOOLIeHHe M KOHKpEeTH3allus, aHalu3 M
CHHTe3, KJaccH(pUKalMsg M cHcTeMaTH3alus, abcTparupoBaHue M aHamorus. OOBEKTHl MaTeMaTHYECKHX
YMO3aKIIIOUEeHUH, TpaBMWJIa HX KOHCTPYHUPOBAHHMS PpACKPHIBAIOT MEXaHHM3M JIOTHMECKHX IOCTPOSHHH,
CIIOCOOCTBYIOT BBIpaOOTKE YMEHHS (OPMYIHPOBATH, OOOCHOBBIBATH M JIOKA3bIBATh CYKICHHS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOe MBILUIeHHe. Benyimas pons NpHHAUIEKUT MaTeMaTHKe M B (OPMHPOBAHUHU
AJITOPUTMUYECKOH KOMITOHEHTB! MBILIUTEHHUS] M BOCITUTAHUH YMEHUH AeHCTBOBATH MO 33/IaHHBIM AJITOPUTMaM,
COBEpLICHCTBOBATh U3BECTHBIE M KOHCTPYHPOBAaTh HOBEIE. B mpoliecce pelnieHus 3a1a4 — OCHOBOM y4eOHOM
NeATeNbHOCTH Ha YypOKaxX MaTeMaTHKH — pa3BHBAIOTCA Takke TBOpUeckas W TPHUKIATHAs CTOPOHBI
MBILIUTEHHS.

OOyueHne MaTeMaTHKe AaET BO3MOXHOCTh pPa3BHBAaTh Yy OOYHAlOIIMXCS TOYHYIO, PALMOHANBHYIO H
MH(OPMATUBHYIO pedb, YMEHHE OTOMpATh HanboJee MOIXOIINE A3BbIKOBBIE, CHMBOIMYECKHE, rpaduieckie
CpeAcTBa JUTSl BRIPAXESHUS CYKACHUI M HAIJISITHOTO UX MPENCTaBICHHS.

HCO6XO,Z[I/IMLIM KOMITIOHCHTOM O6LL[CI‘;I KYJIBTYPBI B COBPECMCHHOM TOJKOBAHHUH ABJIACTCA O6H_[CC 3HAaKOMCTBO



C METOJaMH TO3HaHUs ASHCTBUTEIBLHOCTH, MPEACTABICHHE O MPeAMETe U METO/IaX MaTeMaTHKH, UX OTIMYIHH
OT METOJIOB JPYTHX €CTECTBEHHBIX U T'YMaHUTapHBIX HAyK, 00 0COOEHHOCTAX MPUMEHEHUS MaTeMaTHKH AT
pellieHHs. Hay4HbIX M NPUKIaTHBIX 3agad. TakuMm oOpa3oM, MaTeMaTHUecKoe oOpa3oBaHHME BHOCHUT CBOM
BKJIaJl B GOpMHPOBaHUE OOILEH KYTbTYpPhI YeIOBEKA.

HBy‘ICHI/IC MaTCMAaTHUKH TaKXC CHOCO6CTByeT ICTCTHYCCKOMY BOCIIMTAHHUIO YCJIOBCKA, IMMOHUMAHHUIO
KpacoOThl U U3AIECTBA MATEMATHUYCCKHUX paCCY)K,Z[CHI/II‘;I, BOCIIpHUATHIO TCOMETPHUUCCKUX (1)OpM, YCBOCHHUIO
HICH CHMMETPUH.

HEJIN U3YYEHHUSA YYEBHOI'O KYPCA

[IpHOpUTETHBIMHU LENAMH O0YUIEHUSI MaTeMaTHKe B 5, 6 Kiaaccax sSBISIOTCS:

— TIpoJODKEHHE (POPMHUPOBAHHMS OCHOBHBIX MaTeMaTHHYECKMX TOHATHH (YMCIO, BEIMYHMHA,
reoMeTpuueckas (urypa), oOecleUMBaIOIIUX NPEEMCTBEHHOCTh M TEPCIEKTUBHOCTh MaTeMaTHYECKOTO
o0pa3oBaHMs 00YJAIOIIUXCS;

— pPa3BUTHE MHTEIJIEKTYAJIbHBIX M TBOPUECKHX CHOCOOHOCTEH 0Oydarolnxcs, MO3HABATEIbHOM
aKTHBHOCTH, MCCIEIOBATEIbCKIUX YMEHHI, HHTEepeca K U3yUSeHUIO MaTEMATHKH;

— TOJBeACHHE OOYy4YaloIlUXcs Ha [OCTYIIHOM [UIS HHUX YPOBHE K OCO3HAaHUIO B3aWMOCBS3M
MaTeMaTHKH M OKPY>KAIOLIET0 MUPA;

— ¢opMHpoBaHHEe (PYHKIMOHANBHON MaTeMaTHUeCKOH TpaMOTHOCTH: YMEHHS pacllo3HaBaTh
MaTeMaTHUecKue OOBEKTHl B peallbHBIX >KM3HEHHBIX CHTYallUAX, NPHUMEHSATh OCBOSHHBIE YMEHHUS I
peLIeHNs MPAaKTHKO-OpUEHTHPOBAHHBIX 3a/1a4, HHTEPIPETHPOBATh TONYYEHHBIEC PE3YIbTAaThl U OL[EHUBATh UX
Ha COOTBETCTBHE MPAKTHIECKOH CUTYAINH.

OcHOBHBIE JIMHMM CcOJEpXaHMSd Kypca MaTeMaTHKM B 5 Kiacce — apudmeTHdeckas M
reoMeTpHuecKkas, KOTOpble pa3BHBAIOTCS TMapajIeNbHO, KaXK[das B COOTBETCTBUU C COOCTBEHHOM JIOTHMKOM,
OJTHaKO, HE HE3aBHCHMO OJHAa OT APYroH, a B TECHOM KOHTAaKkTe M B3aMMoAeHCTBUHM. Takxke B Kypce
MPOUCXOTUT 3HAKOMCTBO C JIEMEHTAMH allreOphl U OMHCATENEHON CTATHCTHKH.

Wzyuenne apudpmMeTHUecKoro Marepuana HauMHAeTcs CO CHCTEMaTH3allMM M Pa3BUTHS 3HaHUH O
HaTypalbHBIX YHCaX, MOMYYEHHBIX B HadallbHOM Iikoie. [Ipu 3ToM coBepllieHCTBOBAaHNE BBHIUMCIUTENBHOM
TEXHUKH ¥ (POpMHUpPOBaHHE HOBBIX TEOPETHUECKHUX 3HAHMHM COYeTaeTcsl ¢ Pa3BHUTHEM BBIUMCIUTENBHOM
KyJbTYpBl, B UYAacCTHOCTH ¢ OOy4YeHMEM TWpPOCTEHIIMM TpuEMaM TPHUKHIKA WM OLEHKH pe3yabTaToB
BBIYHCIICHHH.

Jlpyroit kpymHBIH OOK B coJepKaHUU apupMeTHUeckod JMHMUM — 3TO Apobu. Hauano mzyueHus
OOBIKHOBEHHBIX M JECATHYHBIX Jpo0el OTHECEHO K 5 Kiaccy. DTo MepBHIi Tal B OCBOCHUH [Ipodeit, korna
MPOUCXOTUT 3HAKOMCTBO C OCHOBHBIMH WAEAMH, TOHATHAMH TeMbl. llpm »ToM paccMoTpeHme
OOBIKHOBEHHBIX JpoOeil B TONHOM 0OBEME TMpelIIecTBYeT HM3YUSHHIO [EeCATHUYHBIX Opolel, dYTo
LeNecooOpa3sHo ¢ TOYKH 3pPEHHS JIOTMKM W3JI0OKEHHMS UWCIOBOM JIMHMM, KOTJa TIpaBHia JeHCTBUI ¢
JOECATHUHBIMU JIpOOSIMM MOXXKHO OOOCHOBAaTh Y)K€ M3BECTHBIMHM alTOPUTMAaMM BBINTONHEHMS NEHCTBHH c
OOBIKHOBEHHBIMH JIpOOSIMHU. 3HAKOMCTBO C IECATUYHBIMH IPOOSIMHU PACIIMPHT BO3MOKHOCTH ATl TOHUMAHUS
O0y4aroIMMHCS TPHKIATHOTO IPUMEHEHHS HOBOH 3amMcH TpH HM3YyYEeHMH [JpPYTUX MNpEeIMETOB M TpH
MPaKTUIECKOM HCIOIb30BaHHH.

IIpu oOyueHNM pellleHHI0 TEKCTOBBIX 3a/lad B 5 Kilacce HMCIONB3YIOTCS apH(pMeTHIeCKHe MPUEMBI
pelLeHMs.

TekcroBele 3amauM, penraeMble TIpH OTpabOTKe BBIMMCIUTENBHBIX HaBBIKOB B 5 Kiacce,
paccMaTpUBAIOTCS 3aJaud CIEeIYIOLUIMX BHJIOB: 3afaull Ha JABWKEHHME, HA 4YacTH, Ha IOKYIKH, Ha paboTy M
MPOM3BOIUTENBEHOCTE, Ha TPOLIEHTH], Ha OTHOIIEHHUS U Mpornopuuu. KpoMe Toro, ody4arormuecs: 3HaKOMATCS
Cc NMpHEMaMH pelIeHusT 3a7ad IMepedopoM BO3MOXHBIX BapHAaHTOB, ydaTcs paboTaTh ¢ HH(poOpMaIei,
MpeJCcTaBIeHHOI B (hopMe TaOIUI] HITH THArpaMM.



B IlpumepHoit paboueil mporpaMMe TpPeayCMOTPEHO (POPMHPOBAHHE TPONMEAECBTUIECKUX
anreOpandeckux TMpeAcTaBIeHMH. bykBa Kak CHMBOJN HEKOTOpOTrO UHCJIa B 3aBUCHMOCTH OT
MaTeMaTHUYEeCKOr0 KOHTEKCTa BBOJAMTCS TIOCTENIEHHO. DyKkBeHHas CHMBOJMKa IIMPOKO MCIONb3yeTcs
MpeX/ie BCero A 3aIMCH OOILMX YTBEPXKACHUN M MPeITOKEHNH, (OopMy, B YACTHOCTH AN BBIYMCICHUS
reOMETPHUECKUX BETMYHH, B KAUECTBE «3aMECTUTEISD» YHCIIA.

B xypce «MaTtemaTkn» 5 Kilacca IpeAcTaBlIeHa HarlAIHas T€OMETPHUs, HallpaBJIcHHAs Ha Pa3BUTHE
00pa3HOT0 MBIILIEHHUS, IPOCTPAHCTBEHHOTO BOOOPAKEHHS, H300pa3sUTENbHBIX YMEHIH. DTO BayKHBIH JTal B
U3YUYEeHHH TE€OMETPHH, KOTOPBIH OCYyLIeCTBISETCS Ha HarisSIHO-TIPAKTHUYECKOM YPOBHE, ONHMpaeTcs Ha
HarJIsIHO-00pa3Hoe MBIIUIeHHe O0yJarouuxcsa. boJbiias pollb OTBOAMTCS MPAaKTHUECKOH AEATENBHOCTH,
OMBITY, PKCIIEPHUMEHTY, MozennpoBaHHuoo. Obyuaronyecss 3HAKOMATCS ¢ T€OMETPUUIECKMMHU (UTypaMH Ha
TUIOCKOCTH M B MPOCTPAHCTBE, C HX MPOCTEHIIMMH KOH(MUTYpaIllMsIMH, ydaTcs H300paxaTb HX Ha
HETHHOBAHHOM M KJIeTHaTOM Oymare, paccMaTpMBAaIOT MX NpocTeiflline cBoiicTBa. B mpouecce n3ydeHus
HarJsIHOM TeOMETpHH 3HaHUS, OTYYEeHHbIE 00yUaroIMMICS B HaYaJIbHOM IIKOJE, CHCTEMAaTH3UPYIOTCSI U
pacuImpsIoTCs.

OcHOBHBIE JIMHUHU cOJIEpKaHUs Kypca MaTeMaTHKU B 6 Kilacce apuMeTHUeckas H reoMeTpuyeckas,
KOTOpBIE Pa3BUBAIOTCS MapajIeNbHO, KaXJas B COOTBETCTBMM C COOCTBEHHOH JIOIMKOM, OJHaKo, He
HE3aBUCHMO OJIHa OT JpPYroif, a B TECHOM KOHTakTe M B3auMojeicTBUU. Takxke B Kypce MPOHCXOTUT
3HaKOMCTBO C JIEMEHTAMHU aJIreOphbl U ONMHCATENbHON CTATHCTHKH.

Nzyuenne apudpmeTnydeckoro MaTepHalla HauMHAeTCAd CO CHCTEMAaTH3alMM M Pa3BUTUSA 3HAHUH O
HaTypalbHBIX YHCIaX, TONYYeHHBIX B HaualbHOI 1ikoine. [Ipn 3ToM coBepLIeHCTBOBAHHE BBIYHCIUTENBHOM
TEXHUKH W (OPMHPOBAHHE HOBBIX TEOPETHUYECKMX 3HAHMH COYETAETCS C Pa3sBUTHEM BBIYHMCIMTENBHOM
KyIbTYpBl, B UacTHOCTH C OOY4YE€HHEM TWPOCTEHIIMM TMpHEMaM MPUKHIKH M OLEHKH pe3yJbTaToB
BBIUHCIEHNH. V3y4eHHe HaTypallbHBIX YHCENl IPOAOJKaeTcs B 6 Kiacce 3HAKOMCTBOM C HadalbHBIMH
MOHATHAMH TEOPHH JETUMOCTH.

Jlpyroit KpymHBIi ONOK B cofep)KaHWU apupMeTHHecKol TUHUM - 3To Ipoou. K 6 kinaccy oTHecEH
BTOPOH 5Tal B M3YyUYEeHMM JApoOel, TIe MPOMCXOIUT COBEPLICHCTBOBAHME HABBIKOB CpaBHEHUS W
npeobpa3oBaHus ApoOeil, OCBOEHHE HOBBIX BBIYHCIUTENBHBIX aJrOPUTMOB, OTTAaUMBaHHE TEXHHKH
BBIUHCIICHUI], B TOM 4Hcie 3HaUeHUH BBIPAKEHUH, COAEpPKALINX U OOBIKHOBEHHBIE, M JIECATHYHBIE TPOOH,
YCTAHOBJIEHHE CBSA3€H MeXAy HUMH, PACCMOTPEHHE IPUEMOB pellieHus 3a7a4 Ha Ipoou. B Hauane 6 xiracca
MPOUCXOTUT 3HAKOMCTBO C MMOHATHEM IPOLIEHTA.

OCOOEHHOCTBIO U3YUEHUS TONOXHUTENBHBIX U OTPULATENBHBIX YHCEN SBISETCA TO, YTO OHU TaKXKe
MOTYT paccMaTpUBaThcsi B HECKOJBKO JTanoB. B 6 kiacce B Havane m3ydeHHs TeMbl «llomoxxurensHele N
OTpHLIATeNIbHBIE YMcTa» BhlIenseTcss mon Tema «llenmsle dMcna», B paMKax KOTOPOH 3HAKOMCTBO ¢
OTPHULATENEHBIMU YHCIaMH U ASHCTBUAMHM C MOJOKUTETBHBIMU M OTPULIATENILHBIMU YHCIIAMH NMTPOUCXOAUT
Ha OCHOBE COIEPXATEIBHOIO MOAXOAa. DTO TMO3BOJSAET HA JOCTYITHOM YpPOBHE NMO3HAKOMHUTH y4alllUXcs
MPaKTHUYECKH €O BCEMH OCHOBHBIMH TIOHATHSAMM TeMBI, B TOM 4YHCJ€ M ¢ TNpaBUJIaMH 3HAKOB IpH
BBITTOJIHEHUH apU(PMETHUECKUX NeHCTBUI.

IIpu oOydeHNHU peleHHI0 TEKCTOBBIX 3a7ad B 6 Kiacce MCIONB3YIOTCS apH(pMeTHUIecKHe NMPHEMBI
pemieHns. TekcToBble 3alaud, pellaeMble TpPHU OTpadOTKE BBIUMCIUTENBHBIX HaBBIKOB B 6 Kiacce,
paccMaTpUBAIOTCS 3a/lady CIEAYIOUINX BUIOB: 3aJaudl Ha ABIDKEHHUE, HA YacTH, Ha MOKYIKH, Ha paboTy H
MPOM3BOIUTENBEHOCTE, Ha MMPOLIEHTHI, HA OTHOLLIEHHA U Mpornopiiui. KpoMe Toro, oby4atorinecs 3HaKkoMATCs
c NMpuEMaMH pelleHus 3ajad MepedopoM BO3MOXKHBIX BapHaHTOB, y4daTcsd paboTaTh ¢ HHQpopmaiuei,
MpeJCTaBIeHHOI B (hopMe TaOIUI] HITH THArpaMM.

B IlpumepHoit paboueit mporpaMMe TpPeAyCMOTPEHO (POPMHPOBAHUE TPOMEAECBTUIECKUX
anreOpandeckux TMpeAcTaBIeHMH. bykBa Kak CHMBOJI HEKOTOpOTO UHCJIa B 3aBUCHMOCTH OT
MaTeMaTHUYEeCKOr0 KOHTEKCTa BBOAMTCS IIOCTENIEHHO. DyKBeHHass CHMBOJHMKA ILHPOKO MCIONb3yeTcs
MpeX/ie BCero A 3aIMCH OOIMX YTBEPXKACHUN M MpeIIOKeHNH, (OopMyi, B YACTHOCTH AJS BBIYMCICHUS
reOMETPHUECKUX BETHYNH, B KAUECTBE «3aMECTUTEIS» YHCIIA.

B xypce «MatemaTkn» 6 Kkiacca IpecTaBlIeHa HarIAIHas T€OMETpHsl, HallpaBJICHHAs Ha Pa3BUTHE
00pa3HOT0 MBIIUIEHHUS, IPOCTPAHCTBEHHOTO BOOOPAKEHH S, H300pa3UTENbHBIX YMEHIH. DTO BayKHBIH JTal B
U3YUYEHHH TE€OMETPHH, KOTOPBIH OCYLIECTBIsETCS Ha HarjsAHO-TIPAKTHUYECKOM YpOBHE, ONMpaeTcs Ha
HarJIsIHO-00pa3Hoe MBIIUIeHHE O0yJarouxcs. bojbias polb OTBOIUTCS MPAaKTHUECKOH AEATENBHOCTH,
OMBITY, PKCIIEPHUMEHTY, MoAennpoBaHHo. Obyuarolyecss 3HAKOMATCS ¢ T€OMETPUUIECKMMHU (UTypaMH Ha



TUIOCKOCTH M B MPOCTPAHCTBE, C HMX MPOCTEHIIMMH KOH(QUIYypallMsIMH, ydaTcs H300paxaTb HX Ha
HETHHOBaHHOM M KJIeTHaTOM OyMmare, paccMaTpHUBalOT MX IpocTellnne cBolcTBa. B mpolecce m3yueHus
HarJsIHOM TeOMeTpHUH 3HaHUS, TOTyYeHHBIe 00yHaroIMMICI B HAYAJIbHOM ILIKOJIE, CUCTEMATH3UPYIOTCS U
pacuImpsIoTCs.

MECTO YYUEBHOT' O KYPCA B YYEBHOM IIJTAHE

CornacHo yueOHOMY TUTaHY B 5, 6 KilaccaX M3ydaeTcss HHTETPHPOBAaHHBIN MpeaMeT «MaTeMaTHKay,
KOTOPBIH BKJIIOYAET apupMeTHUeCKHH MaTepHal M HaISIHYIO T€OMETPHIO, a TakkKe MpoIeAeBTHYECKHE
CBEICHHS W3 alreOphbl. YUeOHBIH TUTAH Ha M3y4YeHHEe MaTeMaTHKH B 5 M 6 KiaccaX OTBOAUT He MeHee 5
y4eOHBIX YacoB B Helento, Bcero 170 yueOHBIX YacoB B rof, 340 gacoB 3a 2 rofa.

HEJHN U3YUYEHUA YYEBHOI'O KYPCA "AJI'EBPA"

Anrebpa sBISETCS OIHUM M3 ONOPHBIX KypCOB OCHOBHOH IIKONBI: OHa oOecledMBaeT H3Y4YEeHUE
APYTUX JUCLUIUINH, KaK €CTECTBEHHOHAaYYHOTO, TaK U TYMaHUTapHOTO IMKIIOB, €€ OCBOCHHE HEOOXOANMO
Il TPONOJKEHHS OOpa3oBaHUS M B IOBCEJHEBHOM >KM3HM. Pa3sBuTHe y oOydarollMxcs HaydHBIX
MpEJCTaBICHUH O TPOUCXOXKIACHUH M CYIIHOCTH alredpandeckux aOcTpakiMid, crmocobe OTpakeHUs
MaTeMaTHUeCKOil HayKol SBJIEHHMII M TpoleccoB B MPHUPOJEe M OOILIECTBE, POIM MaTeMaTHUYECKOTO
MOJETUPOBAaHNsl B HAy4YHOM TIO3HAaHUM W B TIPAaKTHKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO
MHPOBO33PEHUS M Ka4decTB MBIIUICHHS, HEOOXOIMMBIX JUIS aJalTallid B COBPEMEHHOM IH(pOBOM
obmectBe. l3yueHne anreOpbl ecTECTBEHHBIM OOpa3oM OOeCIeUHMBAeT pa3BUTHE YMEHHS HaOM0aaTh,
CpaBHUBaTh, HAaXOIUThb 3aKOHOMEPHOCTH, TpeOyeT  KPUTHYHOCTH  MBIIUIEHHS,  CIIOCOOHOCTH
apryMEHTHPOBaHHO OOOCHOBBIBaTh CBOM JACHCTBHS M BBIBOIBI, (pOopMymHpoBaTh yTBepKAeHHS. OcBOeHHE
Kypca anreOpel oOecreuMBaeT pa3BUTHE JOTHUECKOTO MBIIUIEHHS OOYYaIOLUIMXCSA: OHH HCHOJB3YIOT
NEeTyKTUBHBIE W WHAYKTHBHBIE pacCyKICHHs, OO0OOIIeHMe M KOHKpeTH3alMio, adCcTparupoBaHHE U
aHasornto. OOydeHHe anredpe MpearnonaraeT 3HAYMTEIBHBI OOBEM CaMOCTOSTEIBHON AEATEIBHOCTH
o0yHJaroIMXcs, MOITOMY CaMOCTOSITENLHOE PELIeHHE 3a/1ad €CTECTBEHHBIM 00pa30oM SBISETCS peaTn3alei
NeATeTbHOCTHOTO MIPHHLIUIIA 00YUEeHHS.

B crpykType mnporpamMmel ydeOHOro Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJepXKaTelNbHO-METOAMUECKHEe JHHHM: «Uucia W BBIYHCICHHA»; «Anredpandeckue
BBIpOKEHUAY; «YpaBHEHHs M HepaBeHCTBa»; «DyHKIMM». Kaxaas U3 3THX coAepKaTelbHO-METOIUIECKUX
JMHUK pa3BUBAETCA Ha MPOTSHKEHHUH TPEX JIET U3YUEHHs Kypca, €CTECTBEHHBIM O0Opa3oM MeperuieTasch U
B3aUMOJIEHCTBYS C IPYTHMHM €ro JUHUAMHU. B Xoze nzyueHns Kypca o0ydaronmmces MPHXOIUTCs TOTHUECKH
paccyaaTh, HCIIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIN A3BIK. B CBS3M ¢ 3THM IIeJeco00pa3HO BKIIOUHTH B
IporpaMMy HEKOTOpPBIE€ OCHOBBI JIOTHKH, IPOHM3BIBAIOIINE BCE OCHOBHBIE pa3fellbl MaTeMaTHUECKOTO
00pa3zoBaHMs M CIIOCOOCTBYIOINE OBIAJICHUIO OOYUAIOIIUMICS OCHOB YHHBEPCATLHOTO MaTEMaTHYECKOTO
s3blka. TakuM oOpa3oM, MOXKHO YTBEPKIATh, UTO COAEPKATENBHON U CTPYKTYPHOH OCOOEHHOCTBIO Kypca
«Anredpay ABISIETCS €r0 HHTETPUPOBAHHBIA XapakTep.

Conepxanne nUHMHM «YUucina M BBIYMCICHHS» CIYXKHT OCHOBOM AN AalbHEHIEro H3ydeHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYUAIOIIMXCS JIOTHYECKOTO MBIIUTEHHS, POPMUPOBAHUIO YMEHUS
MOJB30BAaThCA ANTOPUTMaMH, a Takke NPHOOPETEHHIO MPAaKTHYECKHX HABBIKOB, HEOOXOMUMBIX JUIS
MOBCEHEBHON KM3HU. Pa3sBUTHE MOHATHSA O YHCIE B OCHOBHOM ILKOJIE CBS3aHO C PAlMOHANBHBIMH U
MppallMOHATBHBIMU YHCIaMH, (POPMUPOBAHHEM IIPEACTABICHUN O NEHCTBHTEIBHOM HHCIE. 3aBepLIeHHE
OCBOCHHS YHCIIOBOH JIMHUU OTHECEHO K cTaplieMy 3BeHY 00I11ero o0pa3oBaHusl.

ConepxaHue BYX alnreOpalveckKux JTUHUH — «Anredpanveckue BBIpaKEHUS» U «YpaBHEHUS M
HEpaBEHCTBAY CIIOCOOCTBYET (POPMUPOBAHHIO Y OOYHAIOLIMXCA MAaTEeMAaTHUECKOTO anmnapaTa, He00X0AUMOTO
IUTSL peLlieHUs 3a/lad MaTeMaTHKH, CMEXHBIX MTPEIMETOB U NIPAKTHKO-OPUEHTHPOBAHHBIX 3a7a4. B ocHOBHOM
IIKoJe yueOHBIH MaTepHall I'PYNIUPYETCcs BOKPYT PAllMOHAIBHBIX BBIpaXEHHH. Anredpa JeMOHCTPHpPYET
3HaYeHHE MATeMAaTHKM KaK s3blka A TOCTPOSHMS MaTeMaTHHeCKMX MOJeNel, ONMMCaHMs TPOLECCOB U
SABJICHUH pealbHOro MHpa. B 3amaunm oOydeHus anreOpe BXOIAT Takoke [alibHellllee pa3BUTHE
AJITOPUTMUYECKOTO MBILIUIEHHUS, HEOOXOIUMOIO, B HYAaCTHOCTH, JUISI OCBOCHMS Kypca WH(POPMATHKH, U
OBIa/IcHHE HaBBIKAMU J€IYKTUBHBIX paccyxaeHuil. [IpeodpazoBaHie CUMBOJBHBIX (OPM BHOCHUT CBOM
cnieln(puIecKuit BKIaA B pa3BUTHE BOOOPaXKEHMS, CITOCOOHOCTEH K MaTeMaTHIECKOMY TBOPUECTRY.

Conepxanne (QyHKIMOHATBEHO-TpapUUeCKOH JTHHUN HalleJeHO Ha MOTyHdeHHe IKONbHUKaMHi 3HAaHUH
0 (GyHKIMAX Kak BaXHEHIIEH MaTeMaTH4YecKOM MOJENM I ONMHMCaHUS M MCCIEIOBaHHUs Pa3HO OOpa3HBIX



MPOIIECCOB U SABJICHUH B Tpupoie U oOdmiecTBe. V3ydeHHe 3TOro mMarepuana CIocoOCTBYET Pa3BUTHIO Y
o0yJaroIMXcs yMEHHs HCIONB30BAaTh PAa3HUHBIE BBIPA3UTENBHBIE CpENCTBA S3bIKA MaTeMaTHKH —
CIIOBECHBIE, CHMBOJIMYECKHE, Tpaduyueckie, BHOCHUT BKIaJ B (OPMHUpPOBAHHE MpPEACTaBICHUH O pOJHU
MaTeMaTHKH B Pa3BUTHH LIUBWIN3ALNH U KYJIBTYpPHI.

MECTO YYEBHOI'O KYPCA «AJITEBPA» B YHEBHOM IIJIAHE

CornacHo y4eOHOoMy TutaHy B 7, 8, 9 kilaccax m3ydaercsi ydeOHBIH Kypc «AnrebOpay, KOTOpBIH
BKJTIOYAET cJENYIOIHe OCHOBHBIE pa3feNibl coiepkaHus: «Uucia M BBMUCICHHS», «Anredpandeckue
BBIpOKEHUAY, «YPaBHEHUS M HEPABEHCTBa», «DyHKUIMW». YueOHBIH TUTaH Ha M3yueHHe anreopwl B 7, §, 9
KJlaccaX OTBOJMT 3 yueOHBIX 4aca B Hefenmo, 102 yueOHBIX yaca B ro, Bcero 306 3a ypoBeHb 00pa3oBaHusl.

HEJHU U3YUYEHUSA YYEBHOI'O KYPCA "I'EOMETPUA"

«MaTeMaTHKy yxXe 3aTeM y4YHTh HaJlo, YTO OHa yM B MOPSAIOK NPHUBOIUTY, — IHCA BETUKUH
pycckuit yueHblii Muxann BacunbeBud JIoMoHocoB. I B 3TOM cOCTOMT OJlHa U3 ABYX IleNeil oOyueHus
TeOMETPHH KaK COCTaBHOM YacTH MaTEeMAaTHKH B IIKOJE. DTOM IeM COOTBETCTBYET AoKa3aTelbHas JTHMHUS
npemnojaBaHus reomerpun. Cienys npeacTaBIeHHOW pabodel mporpaMMme, HauMHas ¢ ceAbMOTO Kilacca Ha
ypoKaX TeoMeTpHH OOy4aroUiicsl YUUTCs MPOBOAUTE JAOKa3aTeNbHbIE PACCYXACHUS, CTPOUTH JOTHYECKHE
YMO3aKIIIOUEHHUS, 10Ka3bIBaTh UCTHHHBIE YTBEPXKICHUS M CTPOUTH KOHTP MPHUMEPHI K JIOKHBIM, TIPOBOIUTH
pacCcyKIeHHS OT <«IIPOTHBHOIO», OTJIHYAaTh CBOMHCTBAa OT MPHU3HAKOB, (POPMYIHpOBATH OOpaTHEIE
YTBEP)KIACHHS. YUEHHK, OBIAIEBLUINI UCKYCCTBOM PACCyXAaTh, OyIeT MPUMEHATh €ro U B OKpY)KarolLleH
KHU3HH.

Kak mucan reomerp u nenaror Urops ®enoposud Ilapeiru, «10apMH, TOHUMAIOIINMH, YTO TAaKOe
JOKa3aTeNbCTBO, TPYAHO M JaXe HEBO3MOXKHO MAaHHUIYTUpoBaTh». ! B 3TOM COCTOMT Ba)KHOE
BOCIIUTATEbHOE 3HAYCHHE HM3YyUEHHS T'eOMETpPUH, TNpHCYyIlee MMEHHO OTSUECTBEHHOH MaTeMaTHYecKOH
mkoje. BMecTe ¢ TeM aBTOpPBl MpOrpaMMbl MPEJOCTEPETalOT YUHTENS OT M3IHUILHEro ¢opMain3Ma,
0cOOEHHO B OTHOLIEHHM Haual U OCHOBaHMH reomerpnu. ®paHiy3ckuit mMatemaTnk JKaH [IpenoHHe 1O
TOMY TOBOAY BBIcKazalicsl Tak: «UTo KacaeTcs NENMKATHOW TpPoOJIeMbl BBEACHHUS «aKCHOM», TO MHE
KaXeTcs, YTO Ha MEPBBIX MOpax HYXHO BooOIle H30eraTh MPOM3HOCHTH caMo 3TO cioBo. C Apyroi xe
CTOPOHBI, HE cJelyeT yInyckaTb HM OJHOW BO3MOXHOCTH /AaBaTh NPUMEPHl JOTMUECKHX 3aKIIOUSHHH,
KOTOpBIE Ky/Ja B OOJNbIIeH Mepe, UeM Hes akKCHOM, SBISIOTCS HCTHHHBIMHA U €IMHCTBEHHBIMH IBUTATEISIMHU
MaTeMaTHUYECKOTO MBILUTEHUS.

Bropoii 11enb0 H3yueHHs T€OMETPHHU SBISIETCS HCIOMb30BaHNE €€ KaK HHCTPYMEHTA MIPU PEIIeHUH
KaK MaTeMaTH4YeCcKHX, TaK M MPaKTHUECKUX 3a/1a4, BCTPEUAIOLINXCS B peallbHON ®13HH. OKOHUMBIINK Kypc
TeOMETPHH LIKOJBHUK JTODKEH OBITh B COCTOSIHMM OTIPENENNTh T€OMETPHUECKYIO (PUTYPY, OIHCATh CIOBaMH
JaHHBIM 4epTEéX MM PUCYHOK, HAWTH IUIOLIa/b 3€MENBHOIO y4acTKa, pacCcUMTaTh HEOOXOIUMYIO UTHHY
ONITOBOJIOKOHHOTO Kabenss WM TpeOyeMble pa3Mepbl rapaka Ui aBTOMOOMIS. DTOMY COOTBETCTBYET
BTOpasi, BEIMMCIUTENbHAS JIMHUS B U3YU€HUH F€OMETPHUH B 1IKose. [laHHas MpakTHUecKas JTUHUS SBIseTCS
He MeHee BaKHOM, ueM nepas. EméE IlnaTon nmpenmuceiBai, uToOwl «rpaxaaHe [IpekpacHoro ropoaa HH B
KOeM cllydae He OCTaBJISUIH F'€OMETPHIO, Belb HEMATOBAKHO AaXe MOO0YHOe e€ MPUMEHEHHE — B BOCHHOM
nene 1a, BIPOYeM, H BO BCeX HayKaxX — JJIS JIUIIETro UX YCBOSHMS: MBI Beb 3HAaeM, Kakas OecKoHeuHas
pasHHLa CYLIECTBYET MEXJy HYEIOBEKOM IPHYACTHBIM K TE€OMETPUM M HENpH4YacTHBIM». [[ns a3Toro
YUHTENI0 peKOMeHAyeTcs MoAOHpaTh 3aaull MPaKTHIECKOTro XapakTepa A paccMaTpHUBaeMbIX TEM, YIUTh
neTedl CTpOUTh MaTeMaTHYeCKHe MOJAETH PeajbHBIX KM3HEHHBIX CHTYallMH, NMPOBOAWTH BBIYMCICHUS U
OLICHMBATh a/ICKBaTHOCTh TOJIyUYEHHOTO pe3yibTara. KpailiHe Ba)kHO MOAUEPKHMBATH CBS3M T€OMETPUHU C
IPYTUMH TIpeAMETaMH, MOTHBHPOBATh HCIIONB30BaTh ONPEACICHUS I'eOMEeTpHUeCKUX (GHUTyp U TOHATHH,
JEMOHCTPHPOBATh NMPHMEHEHHE TONYYSHHBIX YMEHMH B (H3MKe M TeXHHKe. DTH CBA3M HamOoiee SpKo
BUIHBI B Temax «Bekropel», «TpuroHOMeTpHUeckHe COOTHOLICHU», «MeTon koopamHaT» M «Teopema
[Tugaropay.

MECTO YYEBHOI'O KYPCA «'EOMETPUS» B YHEBHOM IIJIAHE

CornacHo yueOHoMy TutaHy B 7, 8, 9 knaccax m3yuaercs y4deOHBIH Kypc «l'eoMeTpHsy, KOTOPBIH
BKJTIOYAET CIEAYIOIIHE OCHOBHBIE pa3feNbl coaepkaHus: «l'eoMeTpuueckie (GUIYypHl M MX CBOMCTBa»,
«3MepeHne reoMeTpUHeCKIX BETMYMH», a Takke «/leKapTOBBI KOOPAMHATHI Ha MIOCKOCTHY», «BeKTophl»,
«/IBmwxkennst 1mockocT» M «lIpeobpasoBanus mogoOus». YueOHBIH IaH MpeaycMaTpUBaeT H3ydeHHE



reoMeTpiH Ha 0a30BOM YpOBHE, MCXOIsd M3 68 ydeOHBIX HacoB B yueOHOM rofy, Bcero 204 3a ypoBeHb
oOpazoBaHuS.

HEJHN U3YUYEHUSA YYEBHOI'O KYPCA «BEPOAJATHOCTD U CTATUCTHKA»

B coBpeMeHHOM IM(pOBOM MHpe BEPOATHOCTh M CTATUCTHKA TMpPH OOpeTaoT BcE OONBIIYIO
3HaYMMOCTh, KaK € TOYKH 3PEHHS MPaKTHYECKUX TPHJIOKEHUI, Tak M WX pOIM B 0Opa3oBaHUM,
HeoOXOMMOM KaXXJAoMYy HeloBeky. BospacTaer umcio npodeccuii, mpu oBIaJeHUH KOTOPBIMH TpedyeTcs
Xopolass 6a3oBas MOArOTOBKa B OOJACTH BEPOATHOCTH M CTATHCTUKH, Takas IOATOTOBKA Ba)KHa IS
MPOAOIDKEHHUS 00pa3oBaHUA M [T YCHEIHOW MpodecCHOHABHON Kapbepbl. Kaxkablil UelloBeK TOCTOSHHO
MIPUHUMAET PELISHNs, HA OCHOBE UMEIOIIUXCS Y HETO JaHHBIX. A Il 0O0OCHOBAaHHOTO TIPUHATHS pEeIlieHNs B
YCIOBHAX HEAOCTaTKa MM M30BITKa WHPOPMALUK HEOOXOOMMO B TOM UHCIIE XOPOIIO c(HhOpMHUPOBaAHHOE
BEPOSATHOCTHOE M CTATUCTHUECKOE MBIIIJICHHE.

VIMeHHO MOATOMY OCTpPO BCTala HEOOXOAMMOCTb CPOPMHUPOBATEH y 00 yHaroIIMXCsl (PYHKIIMOHATBHYIO
I'PaMOTHOCTB, BKIIIOUAIOIIYIO B ce0sl B KauecTBE HEOTHEMIIEMOI COCTABIISAIOLIEH YMEHHE BOCIIPUHUMATh M
KPUTHYECKH aHATU3UpOBaTh MH(POpMAINIo, TMPEACTaBISHHYI0 B pa3IHYHBIX (opMax, TOHUMATh
BEPOSATHOCTHBIN XapakTep MHOTHX peajbHBIX TPOLECCOB M 3aBUCHMOCTEH, MPOW3BOAMTEH IMpPOCTEHIINE
BEPOSTHOCTHBIE PacHEThl. 3HAKOMCTBO C OCHOBHBIMM TPHHIMIIAMH cOopa, aHaldW3a W IpeACTaBICHHS
JaHHBIX U3 PA3THYHBIX cdep )KU3HU o0IIecTBa M rocy1apcTBa MpUOoOIIaeT o0yHaromuxcs K 0OnecTBEHHBIM
HHTepecaM. lI3ydeHHe OCHOB KOMOMHATOPHKHM pa3BHUBAaeT HaBBIKM OpraHH3allMM Tepedopa M IMojacdéra
qHcia BApUAHTOB, B TOM YHCIIE, B MPUKIATHBIX 337adaX. 3HAKOMCTBO C OCHOBAMH TE€OPHH TI'padoB CO3MAET
MaTeMaTHUecKuil (GyHAaMeHT i1 (POPMUPOBAHMS KOMIETEHIMI B 0OMacTH MH(POPMATHKH M LU(PPOBBIX
TexHonoruil. IloMuMo 3Toro, MpM M3y4YE€HUH CTATUCTHKH U BEPOATHOCTH OOOTaIlaloTCsl MpeNCcTaBICHUS
yUaIlIuXcsl O COBPEMEHHOH KapTHHE MHpa M MeToaX €ro MccieloBaHMs, GOopMHUpYyeTcs TOHUMaHHE POJH
CTATUCTMKM KaK WCTOYHHMKA COLMAIBHO 3HAa4MMOM MHGQOpMalMi M  3aKIaJbIBalOTCS  OCHOBBI
BEPOSATHOCTHOTO MBIILICHHUS.

B cooTBeTCTBUM ¢ MaHHBIMH LIETSMH B CTPYKTYpe NporpaMMmel yueOHOro kypca «BeposTHOCTh U
CTaTUCTHKA» OCHOBHOM IIKOJTBI BBIJICJIEHEI clieyrolue CoJIep)KaTeNbHO-METOINIECKHE
miHun: «[IpenctapneHne JaHHBIX W ONMcCaTeNbHas CTAaTHCTHKa»; «BeposSTHOCTB»;  «DIEMEHTHI
KOMOWHATOpHKI»; «BBeeHHe B TEOpHIO IpadoBy.

Conepxanne muHUN «lIpefcTaBieHne TaHHBIX U OMMCATENbHAs CTATHCTUKA» CIY>KUT OCHOBOM UTs
(GbopMHpOBaHHS HaBBIKOB pabOTBl c WHpOpMaLMeH: OT YTeHHS M WHTEpIpeTalMu HH(OpMAINH,
MpeCTaBICHHON B TaONMIaX, Ha JUarpaMMax M rpagukax 1o cbopa, IpeAcTaBICHUS U aHaIN3a JaHHBIX C
UCTIONIb30BAHNEM CTAaTHCTHYECKUX XapaKTepUCTHK CpelHUX M paccenBaHus. PaboTas ¢ JaHHBIMH,
oOyJarollliecsl ydaTcsl CUMTBIBaTb W HMHTEPIPETHPOBATH JaHHbBIE, BBIIBUTATh, APTYMEHTHPOBAaTh U
KPUTHKOBATh TNPOCTEHIINE TMIIOTE3Bl, Pa3MBILUIATE HaJl (haKTOpaMHM, BBI3BIBAIOIIMMH H3MEHUHBOCTH, M
OLICHMBATh WX BIMSHHUE Ha paccMaTpUBAEMble BETHUMHBI U MPOLIECCHI.

WMHTYyUTHBHOE TIpe/cTaBleHHEe O cly4dailHON M3MEHYMBOCTH, MCCIelOBaHHME 3aKOHOMEPHOCTEH M
TEH/ICHINI CTaHOBUTCS MOTHBHPYIOIIEH OCHOBOM UTS M3yUeHHs TEOPHH BeposiTHOCTeH. bolnblioe 3HaueHne
3/1eCh UMEIOT NMPaKTHUECKUE 3a/IaHUS, B HACTHOCTH OIBITHI C KIIACCHUECKUMH BEPOSATHOCTHBIMH MOJAETSIMH.

[loHsTHE BEpOATHOCTH BBOIAMTCSA Kak Mepa MpaBAonofoOus ciydaitHoro coOwbiTus. Ilpn m3yueHnn
Kypca oOyHdaroluecsl 3HAaKOMATCS C MPOCTEHIINMH METOJaMH BBIYMCICHHS BEPOATHOCTEH B CIydalHBIX
DKCIEPUMEHTAaX C PABHOBO3MOXXHBIMH  JJIEMEHTapHBIMH  HMCXOJaMHM, BEPOSTHOCTHBIMH 3aKOHaMH
MO3BOJISIOIIMMHI CTaBUTh M PeLIaTh Oojiee CIOXHBIE 3a7a4H. B Kypc BXOAAT HavalbHbIE MPECTABICHUS O
CITy4aifHBIX BETMYMHAX M UX YUCIOBBIX XapaKTEPHCTHKAX.

Taxke B paMKax 3TOro Kypca OCYILECTBISETCS 3HAKOMCTBO OOYyYaloOIMXcS ¢ MHOXECTBaMH M
OCHOBHBIMM OIEpaLlMsIMH HaJl MHOXECTBaMH, pacCMaTpPHBAIOTCS TNMPHMEPHl MPUMEHEHHs s peIIeHUs
3ajiay, a TaKKe UCIIONb30BaHUS B IPYTHX MaTeMAaTHIECKUX Kypcax U yueOHBIX IpeaMeTax.

MECTO YYEBHOI'O KYPCA «BEPOJATHOCTb U CTATUCTHKA» B YYEBHOM
IVTAHE

B 7, 8, 9 knmaccax m3y4aercd Kypc «BeposATHOCTB M CTaTHUCTHKa», B KOTOPBIH BXOIAT pa3ellbl:
«IIpencraBnenyie NaHHBIX M ONMHcaTeNbHas CTaTUCTHKa»; «BeposATHOCTB»; «DIeMeHTh KOMOMHAaTOPHKHY;
«BBenenne B Teopuio rpado». Ha uzyueHne naHHoro xypca oTBoauT 1 y4eOHBIN yac B Henemo, Beero 34
yueOHBIX Yaca B rofi, Bcero 102 gaca 3a ypoBeHb 00pa3oBaHuUs.



COIAEPKAHUE YYUEBHOTI'O KYPCA "MATEMATHKA"
5 ki1ace

HaTypaJILHLIe qucJaa 1 HYyJIb

HatypanbsHoe uncno. Pan HatypanbHbIX uncen. Yucno 0. M300paxeHne HaTypalbHBIX HHcel TOUKAaMH Ha
KoOpAMHATHOH (uncinoBoi) mpsimoll. [lo3numonHas cuctema cuuciieHus. PuMckas Hymepauus Kak IpuMep
HETIO3ULMOHHON CUCTEeMBl cuMcleHHd. JlecaTHuHas cucTeMa cuucieHHs. CpaBHEHHE HaTypallbHBIX YHCEl,
CpaBHEHME HaTypalbHBIX YHcel ¢ HylnéM. CriocoOkl cpaBHeHUs. OKpyTiieHHe HaTypallbHBIX dncen. CloxeHne
HaTypalbHBIX YHCEN; CBOMCTBO HYJIS IPH CIOXKEHNH. BIUHTaHNe Kak AeHCTBIE, 0OpaTHOE CIOKEHHIO.

YMHOKEHHE HATypalbHBIX YHCEN; CBOMCTBAa HYNS M €IMHUIIBI IPH YMHOXEHUHU. [[eneHHe Kak AelcTBHe,
oOpaTHoe yMHOXeHHMIO. KoOMITOHeHTBI JeMcTBHif, CcBsI3b Mexay HuUMH. IlpoBepka pe3ynbTara
apudmernueckoro neiictBusa. I[lepemecTuTenpbHOoe M coueTaTeNbHOE CBOMCTBa (3aKOHBI) CIOXKEHHS U
YMHOXEHUS, paclpeleluTeIbHOe CBOMCTBO (3aKOH) YMHOXeHHd. Vcmonp3oBaHue OykB sl 0003HaUCHHS
HEM3BECTHOTO KOMITOHEHTa W 3aITCH CBOMCTB apudpMeTHUecknX NeHCTBUH. [lenuTenn M KpaTHBIE YHCIHA,
pasnoxkeHne Ha MHOKUTeNU. [IpocTeie u cocTaBHBIe uKcina. [[pu3naku gemumocty Ha 2, 5, 10, 3, 9. Jlenenue
¢ octaTkoM. CTeleHb ¢ HaTypaJbHBIM MTOKa3zaTeneM. 3alich YHCIa B BUIE CYMMBI pa3psSAHbBIX claracMbIX.

Yucnosoe BBIPpAKCHHE. BrrunciaeHne 3HaUeHUH YHCIIOBBIX BLIpa)KCHI/II‘;I; TIOPAHOK BBIITOJTHCHHU A ,Z[CI‘;ICTBI/II‘;I.

Hcnone3zoBanne IIpH BBIYUCIICHUAX NMMECPEMECTUTCIIBHOTO U COUCTATECIIbHOTO CBOMCTB (BaKOHOB) CJIIOKCHUA 1
YMHOXCHHA, PACTIPpECACITUTCIBHOT'O CBOMCTBA YMHOXCHHA.

Apodu

IIpencraBnenue o Apobu Kak crmocode 3amicH YacTH BeMMYMHBI. OOBIKHOBEHHBIE poOu. [IpaBunbHBIE N
HeTlpaBWIbHEIE IpoOH. CMellaHHas IpoOb; MpeAcTaBlIeHue CMEIaHHON poOu B BUAE HEMPAaBUIBHON IpoOu
U BBIICTICHHE LIENOM 4YacTH 4Hcla W3 HEMpaBWIBHOU ApoOH. M300paxeHue npodeil ToUKaMM Ha YHCIOBOM
npsmoi. OcHoBHOe cBoiicTBo Apodu. Cokpaimienne apobeit. [lpuBenenue npoOH K HOBOMY 3HaMeEHATEIoO.
CpaBHenue apo0Oeit. CnoxeHne U BBIUUTaHHE IpoOeil. YMHOXeHHe U JeleHue Apodeit; B3auMHO-0OpaTHBIE
npobu. HaxoxxaeHne 4acTH LEeNOoro M LENOoro mo ero dactu. JlecaThyuHas 3amuchk Ipodei. IIpencraBneHue
HOEeCATHYHOM NpoOM B BUAE OOBIKHOBEHHOW. M300paxeHHMe NEecATHYHBIX OpoOel TOUKaMH Ha YHCIOBOH
npsaMoil. CpaBHeHHe JeCATHMYHBIX JApoOeil. ApudmeTndeckue HOEUCTBUSA ¢ IECATHUYHBIMH JPOOSMH.
OxpyriieHHe JecITUIHBIX ApoOeH.

PelieHne TeKCTOBBIX 3agav

Pemrenne TekcTOBEIX 3aga4 apI/I(bMCTI/ILICCKI/IM criocoboM. PellieHne JToTHUECKHX 3aJa4. Pemrenne 3aaa4
HCpC60pOM BCCX BO3MOKHBIX BapUAHTOB. HcnonrzoBanne IIpH PEIICHNN 3a0a1 Ta6J'II/H_[ " cxeM. Penrenne
3aiav, COACPKAIUX 3aBHCHUMOCTH, CBA3BIBAIOIIHNE BCEIHWYHUHBI: CKOPOCTH, BPEMA, PACCTOAHUC, IICHA,
KOJINYCCTBO, CTOUMOCTD. E,Z[I/IHI/H_[LI HU3MCPCHUA: MACCHI, O6’BéMa, LCHBI; paCCTOAHNA, BPEMEHHU, CKOPOCTH.

CBsI3b MeXAY €OMHUIIAMHA U3MEPEHUS KaKI0M BENUUHHBL. PellleHre OCHOBHBIX 3a/lad Ha APOOH.
[IpencraBieHne qTaHHBIX B BIJI€ TaOIHUII, CTONOUATHIX TUATPAMM.

HaFJIﬂ):[HaH reoMeTrpus

Harnsnuele mpenactaBieHust o (GuUrypax Ha IDIOCKOCTH: TOUKa, MpsMas, OTPe30K, Jyd, YroJ, JoMaHasd,
MHOTOYTOJBHUK, OKPYXHOCTB, KpyT. YToI. [IpaMoit, ocTpelid, TylOM M pa3BEPHYTHIM yribl. [[MHa oTpe3ka,
METpHYECKHEe €IMHULBI JTHHBI. J[TMHa JTOMaHOM, MepUMeTp MHOTOYrolbHHKA. V3MepeHHne M mocTpoeHue
VIJIOB ¢ TIOMOILBIO TpaHcIopTHpa. HarmsaHele npeacTaBieHns o GpUrypax Ha IIIOCKOCTH: MHOTOYTOJBHHK;
MpSIMOYTOJNBHUK, KBaJpaT; TPEYroJlbHUK, O paBeHcTBe ¢uryp. MzobpakeHue ¢uryp, B TOM 4YHcIe Ha
kietdaroil Oymare. IlocTpoenne koHduryparuii U3 yacTe MpsSIMOH, OKPY>KHOCTH Ha HETHHOBAaHHOW M
kietyaTtoil Oymare. Mcronb3oBaHne cBOMCTB CTOPOH M YIJIOB MPAMOYTOJIBHUKA, KBaapaTa. [momans



MPSIMOYTOJIBHUKA W MHOTOYTOJBLHHKOB, COCTABICHHBIX M3 TPSIMOYTOJBHHKOB, B TOM 4YHCIe (UTYP,
H300paKEHHBIX Ha KieTdaTod Oymare. EQMHWIEBI M3MepeHMs IDIOMamd. HarisaHele TpefcTaBICHUS O
MPOCTPAHCTBEHHBIX (UTYpax: MPSIMOYTOJNBHBIH IMapajulelenuIea, KyO0, MHOTOTpaHHHUKH. M300pakeHue
NMPOCTEHIIMX ~ MHOTOTPAaHHHMKOB. Pa3BépTkm kyda W mapawtenenunena. Co3mgaHue  Mojesel
MHOTOTPaHHHUKOB (M3 GyMaru, MpoBOJIOKH, TUTACTIIIMHA U J1p.). OOBEM MPSIMOYTOJIBHOTO MapaJlIeemuIea,
kyOa. EqunHuibl n3MepeHns oonéMa.

6 KJ1ace

HarypaabHble yncaa

Apudmerndeckue IeUCTBUS ¢ MHOTO3HAYHBIMU HATypallbHBIMU 4HcIaMH. UHCIOBBIE BBIPAXEHHS,
MOPAAOK AeHCTBUH, MCIONb30BaHHE cKOOOK. Vcmonb3oBaHNE NMpH BBIMHCICHUSAX MEPEMECTHTENBHOTO U
COYETaTENIbHOTO CBOMCTB CIIOKEHUS M YMHOKEHHS, paclpelelUTEILHOTO CBOMCTBA yYMHOMKEHHS.
OxpyrieHHe HaTypalbHBIX uucel. JlemuTenw M KpaTHBIE YHCNA; HauOONBIUMH OO AenuTens U
HaMMeHblIIee obIlee KpaTHoe. J(eMMOcTh CyMMBI U TIpou3BeieHN. J(eJeHne ¢ OCcTaTKOM.

Apodu
OOBIKHOBEeHHast JIpo0Ob, OCHOBHOE CBOWCTBO JIpoOM, cokpalieHHe JpoOel. CpaBHeHHE W

yrnopsaounBaHue apooOeil. PerieHne 3agad Ha HaXoKJE€HHE YacTH OT IIEJIOTO M IIENIOTO MO €ro YacTH.
JlpoOHoe uncio kak pe3yabTat aenenus. [Ipencrapienne qecATHUHON ApoOH B BU/E OOBIKHOBEHHOM ApoOH
U BO3MOXXHOCTH TpEJCTaBICHUS OOBIKHOBEHHOH MApoOM B BHUAE [ecATHUHOM. JlecaTHuHble Opodu H
MeTpuUecKas cucTeMa Mep. ApudMeTHdyeckne NeHCTBUS M UUCIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH H
JNeCAITUYHBIMH JpoOsMU. OTHomieHne. JleneHne B AaHHOM OTHOIIEHWH. Macmitad, MpOMOpPITHSL.
[IpumeHeHHe TpomopInit TpH penieHuN 3afa4. [[loHgTHe npolleHTa. BeuncieHne mpoleHTa OT BETHUUHEI 1
BEIMUMHBI TO €€ TMpOLEHTY. BhIpakeHHe TMPOLEHTOB ACCATUYHBIMU ApoOsmu. PemieHwe 3amad Ha
MpOIEeHTHI. BhIpaxkeHe OTHOLIEHUS BEIUYHH B MPOLICHTaX.

IHonoxuTenbHBIE N OTPULIATEIbHBIE YHCJIA

[lonoxuTensHble M oOTpULATeNbHBIe uMcna. llemble umcna. Moayns wHcha, reoMeTpHuecKas
MHTEpIpeTalys MOAys uncia. M3o0paxeHne yncen Ha KOOPAUHATHON NMpsMoi. UHCITOBBIE TPOMEXKYTKH.
CpaBHeHne umcen. ApupMeTHueckue ACHCTBUSA € TOJOXKUTEIBHBIMH M OTPHLATENBHBIMU UHCIIAMH.
[IpsaMoyronbpHas cHUcTeMa KOOpPAWHAT Ha TIOCKOCTH. KoopAWHATBl TOUKM Ha IUIOCKOCTH, adcuHcca
opauHata. [locTpoeHne Touek U GUTyp Ha KOOPAMHATHOMN IITOCKOCTH.

bykBeHHBIe BbIpaKkeHHA

[Ipumenenne OykB I 3allCH MaTeMaTHYeCKUX BBIpaXXeHUH U mpemnoxenui. CpolicTBa
apupMeTHIeCKNX NeHCTBHH. BykBeHHBIE BBIpa)K€HHMsS M YHCIOBBIE MOJCTAHOBKH. ByKBEHHBIE paBEHCTBA,
HaXOXJIeHHE HEM3BECTHOTO KOMITOHEHTa. PopMyIbl; (GopMyIbl TEpUMETpa U TUIOIIAAN MPSAMOYrOJIbHHKA,
KBaJpaTa, 00bEMa mapaieNenunena 1 Kyoa.

Pemrenne TekcToBBIX 32724

Pemienne TekcTOBBIX 3alau apu(pMETHUECKUM criocoboM. PemieHue noruveckux 3agad. Perienue
3aJad  TepebopoM BceX BO3MOXKHBIX BapHaHTOB. PelleHHMe 3ahad, colepXalldiX 3aBHCHMOCTH,
CBS3BIBAIOIMX  BEMYMHBI: CKOPOCTh, BpEMS, pacCTOSHHE; 1I€Ha, KOIWYECTBO, CTOMMOCTb;
MPOM3BOIUTENBEHOCTE, BpeMs, 0OBEM pabOTHl. EIMHUIBI M3MEpeHUs: MacChl, CTOMMOCTH; PacCTOSHMUS,
BpEeMEHH, CKOpOCcTH. CBsI3b MEXAY €IMHUIIAMH U3MEPEHUS KXo BETHUMHBL. Pellienne 3ana4, cBA3aHHBIX
C OTHOILEHHEM, MPONOPLUOHATBHOCTBIO BETHMUMH, MPOLEHTaMH; pellleHHe OCHOBHBIX 3ajad Ha ApoOu M
npoueHThl. OlLleHKa M TPUKHIKA, OKpYyIJIeHHe pe3yibTara. CocTaBleHHe OYKBEHHBIX BBIpaKEHUI MO
yCIOBHIO 3afaud. [IpencTaBieHne MaHHBIX ¢ TOMOIIbIO TAOMUI] U AuarpamMM. CromduaTble IHArpaMMel:
YTeHUE U OocTpoeHHe. UTeHHEe KPYTOBBIX THATrpaMM.

HaFJIﬂ):[HaH reoMeTpus



Harnsnuele mpenactapneHuss o (UrypaX Ha TUIOCKOCTH: TodYKa, TNpsMas, OTPe30K, Jyd, Yrod,
JIoMaHast, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHHK, TPEYTOIBHUK, OKPY>KHOCTB, Kpyr. B3anMHoe pacnonoxeHnne
IBYX TIpSAMBIX Ha TUIOCKOCTH, TapajuleJbHBle TIpsSMbIe, TEepHEeHAUKYISIpHbIE TpsaMble. 3MepeHue
PACCTOSHUI: MeXAy OBYMS TOYKaMH, OT TOYKHM [0 NpAMOH; AMMHA MaplIpyTa Ha KBaJpaTHOM ceTke.
M3MepeHHe M TMOCTPOECHUE YIJIOB C TOMOILBIO TPaHCIOPTHpA. BUABI TpeyroJbHHKOB: OCTPOYrOJBHBIN,
MPSMOYTONBHBIH, TYIMOYTOJIBHBIN; pPaBHOOECAPEHHBIH, pPaBHOCTOPOHHUHN. UeTBHIPEXYTONBHUK, NPHMEPHI
YeTBIPEXYTOMBHUKOB. [IpIMOYTroNbHUK, KBaJpaT: MCIOIB30BaHHE CBONCTB CTOPOH, YIJIOB, IMAaroHaJEH.
N300pakeHne reoMeTpuieckuX (GpUryp Ha HEIMHOBaHHOH OyMare ¢ MCIONB30OBaHUEM IMPKYIS, JTMHEHKH,
yrollbHUKa, TpaHcmopTupa. llocTpoeHus Ha kiertuaToit Oymare. Ilepumerp MHoroyrombHuka. IloHsTHE
TUToIaAn (UTYphl; €ANHUIBI U3MEPEeHHs TuToIaau. [IpubmkEHHOe H3MepeHne Ionaad GUryp, B ToM
yHuciae Ha KBajapaTHOHl cerke. llpuOmmkEHHOe W3MEpeHHe [UIMHBI OKPYKHOCTH, IUIOIIAAH Kpyra.
CumMmeTpHsl: LEHTpalbHasi, oceBas M 3€pKalibHas cUMMeTpHH. llocTpoeHHe CHMMETPHUYHBIX (UTYP.
HarnsHele mpeacTaBieHHs O NMPOCTPAHCTBEHHBIX (UTypax: Mapajulelenunes, Kyo, mpu3Ma, mupaMuia,
KOHYC, IIUIMHAp, Wiap M cdepa. HM3o00paxkeHne mpocTpaHcTBeHHBIX ¢Guryp. llpumepsl pa3BEpTok
MHOTOTPaHHHMKOB, IMIWHApa M KoHyca. Co3maHMe MojeNnel NpOCTpaHCTBEHHBIX ¢(uryp (3 Oymary,
MIPOBOJIOKH, IJTACTHIIMHA U 1p.). [loHATHE 00BEMA; eAMHUIBI H3MEpEeHHS 00bEMa. OOBEM MPAMOYTOIEHOTO
napajieleninena, Kyoa.

COJEP)KAHHUE YYEBHOI'O KYPCA "AJI'EBPA"

7 knace

Yucaa v BbIYMCICHHA

ParmonansHeIe Ynca.

JlpoOu OOBIKHOBEHHBIE M [IE€CATHYHBIE, NMEpPEeXo] OT OAHOW (opMBl 3amucH Apobeil k Apyroit.
[loHsATHE paIlMOHANIBHOTO YHWCNA, 3aliCh, CpaBHEHHE, YIOPAAOYMBAHHE pPALUOHATIBHBIX HHCEN.
Apudmerndeckue ASHCTBUSA ¢ PAalMOHANBHBIMHM HHCIaMH. PellleHHe 3a7ad M3 peajbHOM IpakTHKH Ha
YacTH, Ha IpOOH.

CreneHb ¢ HaTypaJlbHBIM ITOKa3aTelleM: ONpefeieHue, MpeoOpa3oBaHUEe BHIPAKEHUN Ha OCHOBE
OIpeNieNIeHNs], 3alich OONBIIMX uHMceN. [IpoLleHTHI, 3amich NMPOLEHTOB B BHIe ApoOM M ApoOM B BHUAE
MPOLIEHTOB. TpH OCHOBHEIE 3a/laul Ha MPOLEHTHI, pellieHHe 3a7ad U3 pealbHOM MPaKTHKH.

[IpuMeHeHHe TPU3HAKOB AETMMOCTH, pa3ioXeHHe Ha MHOXHUTENN HAaTypallbHBIX uucell. PeanbHble
3aBUCHUMOCTH, B TOM HHCIIE TIpsSMasi 1 oOpaTHas MpONOPLHOHATBHOCTH.

Aaredpanveckue BbIpaKeHUs

IlepeMeHHBIE, YHCIOBOE 3HAa4YeHHE BBIPAKEHHUA ¢ TepeMeHHOH. JlomycTuMble 3HaueHUs
nepeMeHHbIX. [IpenacTaBieHne 3aBHCHUMOCTH MEXIy BEIWYMHAMH B BHJe (GopMyJbl. BelumcieHus mo
¢dopmynam. [IpeoOpasoBaHne OYKBEHHBIX BBIPaKEHHH, TOXIECTBEHHO paBHBIE BBIPAKEHHUS, IpaBUIIA
npeoOpa3oBaHMsl CyMM U TPOU3BEICHHMH, TpaBUia pPackpbITHA CKOOOK W TPHBEAECHUS TMOMOOHBIX
cllaraeMbIX.

CBoiicTBa CTENEHH ¢ HATYPaTbHBIM ITOKa3aTelEeM.

OpHowlneHBl M MHOrowleHbl. CreneHb MHorowileHa. CIOXeHHe, BBIUMTaHHE, YMHOXEHHE
MHOTowIeHOB. DOpMyJBl COKPAIIEHHOTO YMHOXEHMS: KBagpaT CyMMBl M KBajpaT pasHocTH. Dopmyrna
Pa3sHOCTH KBaJipaToB. PaznoxeHne MHOTOUJICHOB HAa MHOKUTEIH.

YpaBHenus

VpaBHeHHe, KOpEeHb YpaBHEHHS, TIpaBWIa IpeoOpa3oBaHUs ypaBHEHHS, PaBHOCHIBHOCTB
ypaBHeHUH. JIMHeiTHOe ypaBHEHUE ¢ OTHOM MEPEMEHHOM, YUCIO KOPHEH JIMHEMHOTO YpaBHEHUS, PEIICHHE
JMHEUHBIX ypaBHeHHH. CocTaBleHHE ypaBHEHHMH IO YCIOBMIO 33JaduM. PellleHMe TEKCTOBBIX 3aad C
MIOMOILBIO YpaBHEHUH. JIMHeltHOe ypaBHeHHWe ¢ OBYMs ITEpeMEHHBIMH M ero rpaguk. CHcTema ABYX
JMHEWHBIX YpaBHEHMH C ABYMS TNepeMeHHBIMH. PellieHne cucteM ypaBHEHHH cIocoOOM MOICTaHOBKH.
[IpuMepsl perieHNs TEKCTOBBIX 3a]a4 C TIOMOIIBIO CHCTEM YpaBHEHHH.

Koopaunartel u rpadguxu. @ynkuun

Koopannata Toukn Ha mpsMoil. UMclOBBIE NMPOMEXKYTKH. PaccTosHME MEXOY IOBYMS TOUKaMH
KoopAauHaTHOH mpsiMoi. [IpsMoyronbHas cucteMa koopauHat, oc Ox u Oy. AOciicca 1 opAHaTa TOUKH
Ha KOOPAMHATHOM TUIocKOCTH. [IpuMepsl rpadikoB, 3aJaHHBIX GopMyTaMH. UTeHHe TpaHuKoB peaTbHBIX
3apucumocteil. Ilonsatne ¢ynkumu. I'padux ¢ynkumu. CpoiictBa ¢ynkumii. JluHeliHas ¢yHKIuUA, €&



rpadpuk. I'padux pynkuun y= IxI. I'padudeckoe pellieHHe TUHEHHBIX ypaBHEHHUH W CHCTEM JIMHEHHBIX
YpaBHEHUH.

8 kamace

Yucaa v BIYMCICHHA

KBangpaTHslit KopeHb U3 uncna. [loHsATHE 00 MppalMOHATBLHOM uHucie. JecATHUHBIE TPUOTHKEHUS
UppallMoHaNbHBIX uHcen. CBoifcTBa apu(MeTHUECKHX KBaJpaTHBIX KOpPHEH W HMX TpPHUMEHEHHEe K
peoOpa3oBaHNIO UHCIOBBIX BRIPAKEHUN M BBIYUCICHUAM. [leficTBUTENbHBIE YHCITA.

CreneHb ¢ LeTBIM MOKazaTeneM U e€ cBoiicTBa. CTaHAapTHas 3aIKch YHcTa.

Aaredpanveckue BbIpaKeHUs

KBangpaTHbIN TpEXUieH; pa3ioKeHHne KBaIpaTHOTO TPEXWICHa Ha MHOKUTEIH.

Anrebpanueckas ApoOb. OCHOBHOE CBOWCTBO alreOpanyeckoit IpoOu. CloxkeHHe, BBIUYHTaHUE,
YMHOKEHHE, [iefleHne anredpanviecknx Apoodeil. PaioHanbHbIe BEIpa)KeHUS U UX MTpeoOpa3oBaHue.

YpaBHeHus H HepaBeHCTBA

KBangpaTHoe ypaBHeHHe, ¢opMyna KOopHel KBajpaTHoro ypaBHeHHs. Teopema Buera. Perenne
YpaBHEHMH, CBOIAIIMXCS K IMHEHHBIM M KBaipaTHBIM. [IpocTeiiine 1poOHO-pallioHaIbHbBIE YpaBHEHHUS.

I'paduueckas MHTEpIpETAlMs YPaBHEHUN ¢ ABYMs IEPEMEHHBIMH M CUCTEM JIMHEHHBIX ypaBHEHUH
C IByMs NepeMeHHBIMH. [[puMephl pellieHus cHCTeM HETMHEHHBIX YpaBHEHUH ¢ IBYMS NEpEMEHHBIMH.

Perienne TekcTOBBIX 3a7a4 aNreOpandeckuM CIIOCOOOM.

UncnoBele HepaBeHCTBa M HMX cBolcTBa. HepaBeHCTBO ¢ ogHOW IepeMeHHOH. PaBHOCHIBHOCTB
HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA ¢ OOHOW NepeMeHHOM. CHCTeMBl JMHEHHBIX HEPAaBEHCTB C OIOHOM
MepeMEHHOM.

OyHkuun

[lonarne ¢pyHkumuu. O6acTh onpefeNeHns U MHOXKECTBO 3HaueHHH ¢yHkimMu. CrnocoObl 3aqaHus
GyHKITHH.

I'padpux ¢ynkumuu. YreHne cpoiicTB GyHKUMU o e€ rpaduky. Ilpumepnl rpadukoB GpyHKIHH,
OTpaXarOILNX peaTbHBIE MPOLECCHI.

DyHKINH, OMUCHIBAIOIINE TPAMYIO H OOpaTHYIO MPOMOPIMOHATIBHBIE 3aBHCUMOCTH, UX TpadpuKu.
OyHKIIE y = X2,y =X, y=Vx, y= IxL

I'paduueckoe penieHHe ypaBHEHUN U CUCTEM YpaBHEHHH.

9 kaace

Yucaa v BoIYMCIEHHA

JlelcTBUTEIbHEIC YHCIIA.

ParonansHble uKcha, MppalMOHANIBHBIE YMCIa, KOHEUHBIE M OECKOHEUHBIE AECATHUHBIE TPOOH.
MHOXecTBO HEHCTBUTENBHBIX HHCEN; NEHCTBUTENBHBIE UHCIa KaK OECKOHEUHBIe NEeCATHYHBIE poOu.
B3auMHO OIHO3HAaYHOE COOTBETCTBHE MEXIY MHOXECTBOM HEHCTBUTENBHBIX HHCeN M KOOPAWHATHOM
MPSIMOH.

CpaBHeHHe eHCTBUTENBHBIX YHCeN, apupMeTHUeCKIe TeUCTBUS ¢ NeHCTBUTENBHBIMU YHCITAMH.

W3mepenus, mpuOIMKeHNS, OLIEHKH.

PazMepbl 00BEKTOB OKPYKAIOLIETO MUPA, ATHTEIBHOCTD MPOLIECCOB B OKPYKAIOIIEM MHPE.

[TpubmmxE€HHOEe 3HAUEHHE BEIMYMHBI, TOYHOCTh NMPUOMIDKeHUs. OKpyrieHue uucen. [Ipuknaka u
OLIEHKA Pe3yAbTaTOB BEIYUCICHUII.

YpaBHeHus 1 HepaBeHCTBA

VYpaBHEHHS ¢ OTHOU MEPEMEHHOM.

JInHeliHoe ypaBHeHHe. PellleHuWe ypaBHeHMH, CBOIMIIMXCS K JTHMHEHHBIM. KBampaTHoe ypaBHEeHUeE.
Pemenne ypaBHeHMI, CBOAAIIMXCS K KBaJpaTHBIM. bHKBagpaTHoe ypaBHeHHe. llpuMepwl pelieHHs
ypaBHEHHH TpeThbed U HUeTBEPTON CTelmeHeH pa3lokeHHeM Ha MHOXHUTeNnu. Pemenne apoOHO-
PaLMOHATBLHBIX YpaBHEHHMH. PellleHne TeKCTOBBIX 3a/1a4 aNredpaniecKuM METOIOM.

CHcTeMBl ypaBHEHUH.

VpaBHeHHe ¢ IBYMS MEPEMEHHBIMU M €ro rpaduk. Pemenne cucreM IByX THHEHHBIX YpaBHEHMH C
IBYMSI TIEpEeMEHHBIMU. PellleHHne cHUcTeM JBYX ypaBHEHHH, OJHO W3 KOTOPBIX JHHEWHOE, a Jpyroe —
BTOpOH cTeneHH. [ padiueckas HHTEpIpETAIUs CUCTEMBI YPaBHEHHI ¢ ABYMSI TEpEMEHHBIMH.

Perienne TekcTOBBIX 3a7a4 aNreOpandeckuM CIIOCOOOM.

HepaseHcTBa



UmncroBble HEpaBEHCTBa M UX CBOMCTBA. PellleHWe JTMHEHHBIX HEPAaBEHCTB C OJHOW MEPEMEHHOM.
Pemenne cucteM TUHEHHBIX HepaBEHCTB ¢ OJHOM MepeMeHHOM. KBaapaTHbie HepaBeHcTBa. [ 'padudeckas
HHTEpIpETAIMS HEPABEHCTB H CHCTEM HEPABEHCTB € IBYMS MEpEeMEHHBIMHU.

OyHknun

Kpanpatuunas ¢pynkums, e€ rpaduk u cpoiictsa. [lapabona, koopaHHATHl BEPIIUHEI MapaboIbl, OCh
CUMMETPHH MapadoJIHI.

Tpadukn dynkumit: y = kx, y=hx+b, y=k/x. Y=Vx, y=x*. y=1x I 1 ux cBoiicTa.

YucoBple MOCAeA0BATEILHOCTH

Omnpenenenne U cmocoObl 3aJaHNUs YMCIOBBIX TOCTeIOBATEILHOCTEH.

[ToHsATHE YNCIIOBOI MOCIeOBaTeILHOCTH. 3a/laHue TOCTIeI0OBATEILHOCTH peKyppeHTHOM popmytoit
1 $opMyIIoil n-ro UieHa.

ApudmMmeTnieckas U reoMeTpHUecKas IPOrPECCHH.

ApudmMeTndeckas M reoMeTpudeckas mporpeccuu. ©OOopMynbl n-ro uiieHa apupMeTHUecKoW H
TeOMETPHUECKO MMporpeccHif, CyMMBI IIEPBHIX N YJIEHOB.

Nzo0paxenne wieHOB apudMeTHYeCKOH M TEeOMETpHUECKOM TMporpeccHit TodkaMH Ha
KOOPJAMHATHOM MIOCKOCTH. JIMHEHHBIN M 3KCITOHEHITUANBHBIN pocT. CIIOKHBIE MPOIIECHTHI.

COIAEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUS"

7 knace

HauanpHble MOHATHS reoMeTpuH. Touka, mpsMas, OTpe3oK, Tyd. Yroi. Bugsr yrinos. BeptukanbHeie
U cMeKHBIE YIIIBL. bruccekrpuca yria. Jlomanas, MHOTOYTONBHHUK. [lapanieTsHOCTE 1 MepIEeHIUKYIIPHOCTh
TPSMBIX.

CumMeTpuunsle ¢Gurypbl. OCHOBHBIE CBOICTBAa OCEBOM CHMMeETpHH. lIpUMepbl CHMMETpPHH B
OKpY)KaIOIIeM MHpE.

OCHOBHBIC TIOCTPOEHHS € TIOMOINBIO IMPKYTS W JHHeWku. TpeyrombHHK. BricoTa, MemmaHa,
OMcceKTpHca, UX CBOHCTBA.

PaBHOOGeIpEeHHBIN 1 PABHOCTOPOHHHI TPEYTOJIBHUKH. HepaBeHCTBO TpeyroibHUKA.

CBOMCTBa ¥ IPU3HAKK PAaBHOOCIPEHHOTO TPEYroNbHUKa. [[pH3Haku paBeHCTBA TPEYTOIBHUKOB.

CBoMiCTBa W TPU3HAKH TMapaUIeNbHBIX NpAMBIX. CyMMa YIJIOB TpEyroJbHHKA. BHEIIHWe YIIIbI
TpEYTrONbHUKA.

[TpsMOYTONBEHBIN TpeyroMbHUK. CBOHCTBO MEAMAHBI IIPAMOYTOJIIEHOTO TPEYTOJIBHIKA, TPOBEAEHHON
K runmoTeHyse. [Ipu3Haku paBeHCTBa NMPSIMOYTONBHBIX TPEYTONBHUKOB. [IpAMOYTONBEHBIH TPEYTONBHHUK C
yraom B 30°.

HepaBeHcTBa B reoMeTpHH: HEPAaBEHCTBO TPEYTOMBHIKA, HEPABEHCTBO O UTHHE JIOMaHOM, TeopeMa O
OOJIBILIEM YTITIE M OOJNBIIEH CTOPOHE TPEYroNbHUKA. [lepreHInKyIsIp 1 HakJIOHHAS.

['eoMeTpryeckoe MecTO TOUeK. BHccekTpuca yria M cepeAMHHBIN MEepIeHANKYIAp K OTPe3Ky Kak
TeOMETPHIECKIE MECTA TOUEK.

OKpyXHOCTb M KpYT, XOpAa M AUAMETP, MX CBOWCTBA. B3aMHOE paCIIONOKEHHE OKPYKHOCTH U
npssMoit. KacaTenpHas W cekyllas K OKpYXHOCTH. OKpYXHOCTh, BIIMCaHHas B yroj. BrmcanHas wu
OITUCAaHHAs OKPYKHOCTH TPEYTOJIbHHKA.

8 kmace

Yetpipéxyronpauku. [lapamnenorpaMm, ero TpH3HAKH W CBOWcTBa. YacTHBle —cirydan
MapaJuIeIorpaMMOB (TIPSIMOYTOIEHUK, pOMO, KBaapaT), HX NMPH3HAKH M CBOWCTBA. Tparelus, paBHOOOKAs
Tpamnenus, e€ CBOUCTBA U MpH3HaKH. [IpaMoyronbHas Tpanenus.

Meron ynBoenmss MmeauaHbl. lleHTpambHas cumMmerpus. Teopema @ameca W TeopeMa o
MIPOTIOPIHOHATBHEIX OTPe3Kax.

CpenHue THHUM TPEYToJbHUKA H Tpaneuun. LIeHTp Macc TpeyroiapHUKa.

[lonobue TpeyronbHukoB, koddduument mnomodus. IlpuzHakm mMoAOOHS TPEYrONBLHUKOB.
[IpumeHeHre TOTOOUS TIPH PEIICHIH TTPAKTHIESCKUX 3a/ad.

CpolicTBa TUrOmaAeil reoMmerpuueckux ¢uryp. @opMmymsl IS TUTOIATH  TPEYTOJIBHHKA,
napajurenorpaMma, pomM6a u Tparerin. OTHOIIEHHE TUTONIael TOT0OHBIX GUTYp.

Brrancenue mromanei TpeyrorbHHKOB 1 MHOTOYTOJTBHUKOB Ha KIIETUATOH Oymare.



Teopema IIudaropa. Ilpumenenne Teopemsl [ludaropa npu pemieHNn MpakTHYECKUX 3a1ad.

9 knace

CuHyc, KOCHMHYC, TaHI€HC OCTpPOro yria TpSMOYTOJBHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPHUECKOE TOXIeCTBO. TpUroHomMerpuyeckue GpyHkimu yrios B 30°, 45° u 60°.

BrucaHHble M LIeHTpalbHBIE YTIIBI, YTOI MEXAY KacaTelbHOH M XOpIoH. YTl MeXAY XOpAaMH U
CeKyIIMMH. BriucaHHble W ONMCaHHBIE YeTHIPEXYTONBHUKH. B3auMHOe pacmofioxkeHne ABYX OKpPYKHOCTEH.
Kacanne oxpyxkHocTell. O01ine KacaTelbHbIe K IBYM OKPY>XHOCTSIM.

Cunyc, kocuHyc, TaHreHc ymioB oT 0 mo 180°. OcHOBHOE TpPHIOHOMETPHYECKOE TOXKAECTBO.
®opMyTBl TPUBEICHHUS.

Pemenne TpeyronsHnkoB. TeopeMa KOCHHYCOB M TeopeMa CHHYCOB. PellleHne mpakTHYeckuX 3amad
C UCTIOJIB30BaHUEM T€OPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nogpoous. Ilogod1e cOOTBETCTBEHHBIX YIEMEHTOB.

Teopema o mpou3BECHUN OTPE3KOB XOP], TEOPEMBI O TIPOU3BECHIH OTPE3KOB CEKYIUX, TeopeMa
0 KBaJIpaTe KacaTelbHOM.

Bekrop, amiHa (MOOynb) BEKTOpa, COHANpaBlIEHHBIE BEKTOPHI, MPOTHUBOIOIOKHO HAINpaBlIeHHBIE
BEKTOPHI, KOJTMHEApHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpallMM Haj BEKTOpaMHU. PasznoxeHue
BEKTOpa IO [JBYM HEKOJIMHeapHBIM BekTopaM. KoopaumHaTel BekTopa. CKansgpHOe TpoU3BeleHHE
BEKTOPOB, IPUMEHEHHE ATl HAXOXKACHHUS [UTHH U YIJIOB.

JlekapToBBl KOOpPAMHATHl Ha IUTOCKOCTH. YpaBHEHMsS TNPAMOH M OKPY)KHOCTH B KOOpPJAMHATAX,
nepeceueHne OKpyKHOCTEH U MPSIMBIX. MeTol KOOpIMHAT U €To MPUMEHEHHE.

[lpaBuNbHBIE MHOTOYTONBHUKH. J[MMHa OKpyXHOcTH. ['palycHas M paauaHHas Mepa yrIua,
BBIUHCIIEHHUE UTHH AYT OKpyxHocTel. [lnomans kpyra, cektopa, cerMeHTa.

JIBI>KeHNsT TIIOCKOCTH M BHYTPEHHHE CHMMETpHHM (uryp (dIeMeHTapHble TpelcTaBICHHS).
[TapanmnensHeiil nepenoc. [loBopor.

COJEP)KAHHUE YYEBHOI'O KYPCA "BEPOATHOCTDb U CTATUCTHKA"

7 knace

IIpencrapneHre MaHHBIX B BUIE TaONML, AuarpamMMm, rpadguxos. 3amolHeHHe TaONMl, YTEHHE U
MOCTPOCHHE JUarpaMM (CTOJOMKOBBIX (CTONOYATHIX) M KpYroBbiX). UTeHHe rpadUKoB pealbHBIX
npolieccoB. M3pnedenne nHGopMaIuy U3 AMarpaMm U TaOIHILL, NCIIONB30BaHUE U MHTEPIIPETAINS TaHHBIX.

OnucartenbHas cTaTHCTHKA: cpedHee apupMeTHUecKoe, MeOuaHa, pa3Max, HauOonbllee U
HalMeHblIIee 3Ha4eHU sl Habopa YMCIOBBIX JaHHBIX. [IpiMepsl ciydaiiHON M3MEHUYHMBOCTH.

Crhy4aifHBIit SKCIepUMeHT (OMBIT) W chydaifHoe coObiTHEe. BepoSTHOCT, M wacToTa. PoJb
MAaJIOBEPOSTHBIX M MPAaKTHYECKH TOCTOBEPHBIX COOBITHI B Mpupojae U B oOiiecTBe. MoHeTa M HrpajbHas
KOCTb B TEOPHH BEPOSTHOCTEH.

I'pad, Bepmmua, pebpo. CremeHb BepIMHBL. Uucino pédep M cymMMapHas CTElEeHb BEPIIHH.
[IpencraBnenne o cBs3HocTH rpada. Llemnm u muknel. [lytn B rpadax. O6xon rpada (SiIepoB MyTh).
[IpencraBnenne o6 opueHTHPOBaHHOM rpade. PeneHne 3a1a4 ¢ moMolbio rpados.

8 kamace

[IpencraBneHne NaHHBIX B BHAE TAOMHI, AUarpamMm, rpapukoB. MHOXeCTBO, HIEMEHT MHOXKECTBA,
NoAMHOXecTBO. Ornepallul HaJl MHOXECTBAMH: OOBEAMHEHHE, IepecedeHue, IomnonHeHue. CBolicTBa
onmepalii HaJ MHOXECTBaMH: IMEPEMECTHTENBHOE, COYeTaTeNbHOE, paclpeleUTeNbHOe, BKIIOYEHUS.
Hcnonb3oBaHne rpadpuecKoro NpeicTaBIeHHs MHOKECTB /ISl OTMCAaHHs peallbHBIX TPOLIECCOB U ABICHUH,
MU PELICHNH 3a/a4.

W3MepeHne paccenBaHMs AaHHBIX. J(McrmepcHs M CTaHIApTHOE OTKJIOHEHHE YHMCIOBBIX HaOOPOB.
Jnarpamma pacceMBaHMs.

DneMeHTapHBle CcOOBITHS ciydaifHoro ombiTa. CiydaifHble cOOBITHS. BeposSTHOCTH COOBITHH.
OnbITBl ¢ PaBHOBO3MOXXHBIMH  3JI€MEHTapHBIMH cOOBITHAMHU. CiyuaifHblii BbeIOOp. CBS3b MEXITY
MaJIOBEPOSTHBIMU U MPAKTHUECKU TOCTOBEPHBIMU COOBITHSMH B IPUPOJIE, OOIIECTBE U HAYKe.

HepeBo. CpoiicTBa NepeBbeB: €IMHCTBEHHOCTh IYTH, CYLIECTBOBaHME BHCAYEH BEpPIIMHEI, CBS3b
MEXY YHCIOM BEPIIMH U uuciioM pEdep. [IpaBmiio ymMmHokeHus. Penienne 3aau ¢ moMoIbo rpagos.

[IpoTuBononoxHueie coObITHA. JnarpamMma Diinepa. OObenuHEeHHE M TepecedyeHHe COOBITHH.
HecoBmecTHble coObiTHsA. DopMyna cHOXKEHHS BEPOSATHOCTEH. YCIOBHAs BEpOATHOCTh. llpaBmito
yMHOXeHUs. HezaBucuMble coObITHd. [IpencTaBieHne sKkcrepuMeHTa B BHJe JepeBa. PelieHne 3aiad Ha
HaXO0XJICHHE BEPOSITHOCTEHN C 11O MOILBIO JepeBa cIy4aifHOro SKCIIEpUMEHTa, IHarpamMm Jiepa.



9 knace

[IpencrapneHre TaHHBIX B BUIE TaONMII, THarpaMM, rpa¢UKoOB, HHTEPIpeTalus JaHHBIX. UTeHue 1
MOCTpOoeHHEe TalIHLl, AUarpamMMm, TpadpKoB MO peaTbHBIM JaHHBIM.

[lepecranoBku U ¢paktopuan. CoueTaHus M uucio coueTaHuil. Tpeyronpauk Ilackans. Pemenue
3aJa4 ¢ UCTOJIb30BaHNEM KOMOMHATOPHKH.

I'eomeTpuueckas BeposTHOCTb. Ciy4aiiHbli BEIOOp TOUKH M3 (PUTYpHl Ha TUIOCKOCTH, U3 OTpe3ka U
U3 AYTH OKPY>KHOCTH.

Ucnertanue. Yenex u Heynada. Cepus McHbITaHMH 10 mepBoro ycnexa. Cepust HCHBITaHHA
bepuynnu. BepoaTHOCTH cOOBITHIT B cepHH HCTIBITAaHNH bepHymim.

CnydaitHas BeTMUMHA U paclipefielieHie BeposTHocTell. MaTteMaTnueckoe oxXHUIaHHE U JHCIIEPCHS.
[lpuMepbl MaTeMaTHYECKOTO OXHMIAHHS KaK TEOPETHHYECKOTO CpPEIHEro 3HAa4YeHUS BETMYHHBI.
MareMaTHueckoe OXKHIaHHE U AMCIEPCHS CIy4alHOM BETMUMHBI «MHCIO YCIIEXOB B CEpHHM HMCIIBITAHUH
bepnymny.

[lonatne o 3akoHe OompUIMX wuHced. V3MepeHHe BeposATHOCTEH C TOMOLIbIO 4acToT. Pombs u
3Ha4YeHUE 3aKOHA OOJIBIINX YMCeN B IIPUPOJIE U OOLIeCTBE.



INIAHUPYEMBIE OBPA3OBATEJ/IBHBIE PE3YJIbTATHI

JIMHHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHEIE PE3YJIBTATEI OCBOCHHUA IIPOTPAMMEI yLIC6HOFO IMpEeaAMETOB «MAaTEMATHUKA, «anre6pa»,
«reoOMETPpHUA», «BEPOATHOCTD U CTATUCTHKA» XAPAKTECPUIYIOTCA:

HanI/IOTI/I'—IeCKoe BOCIIUTAHUE: TIPOABIICHUEM HHTEPECA K IMPOIIIIOMY M HACTOAUIEMY pOCCI/II‘;ICKOI‘;I
MaTECMaTUKH, LOCHHOCTHBIM OTHOIICHUCM K JOCTHIKCHUAM pOCCI/II‘;ICKI/IX MaTCMaTHUKOB H pOCCI/II‘;ICKOI‘;I
MaTeMaTHYeCKOI ITKOJBI, K UCIIOJIB30BaAHHUIO 3THUX ,Z[OCTI/I)KCHI/II‘;I B IPpYIr'uX HayKaxX U IIPUKITadHBbIX C(bean.

I'pazxkpaHckoe U IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:TOTOBHOCTHIO K BBIITOTHEHUIO 00sS3aHHOCTEH
rpakJaHWHa U peaJi3alMi €ro Mpas, NMPeICTaBIeHHEM O MaTeMaTHYeCKHX OCHOBaX (PpYHKIHMOHHUPOBAHMS
Pa3NUYHBIX CTPYKTYp, SBICHUH, NpOLEdyp TpaXXAaHCKOro oOIlecTBa (BBIOOPHI, OMpPOCH W TIp.);
TOTOBHOCTBIO K OOCYKICHHIO HTHYECKMX TpoONeM, CBS3aHHBIX C TPAKTHYECKUM IpPUMEHEHHEM
JOCTIKEHUI HayKH, OCO3HAHUEM Ba)KHOCTH MOPATBHO-ITHUECKHX TPUHIMIIOB B AESITEILHOCTH YUEHOTO.

pr)lOBoe BOCIIUTAHHC: YCTaHOBKOI‘;I Ha AaKTHBHOC YY4aCTHC B PCHICHHH IPAKTHYECKUX 3alay
MaTeMaTHIeCKOI HaIIpaBJICHHOCTH, OCO3HAHUCM BaXHOCTH MaTEMaTH4YCCKOT'O O6pa30BaHI/I$I Ha
TIPOTSAXKEHN N BCeH JKU3HH JJIA YCHCHJHOI‘;I HpO(bCCCI/IOHaJ'IBHOI‘/JI ACATCIIBHOCTH U PAa3BUTHUEM HCO6XO,Z[I/IMLIX
YMCHI/II‘;I; OCO3HaHHBIM BLI60pOM 1 MOCTPOCHUEM I/IH,Z[I/IBI/I,Z[yaJIBHOI‘;I TPaCKTOPpHUHN O6pa30BaHI/I$I U )KU3HCHHBIX
IIJTAaHOB C yLIéTOM JIMYIHBIX UHTECPECOB U O6H_[CCTBCHHLIX HOTpC6HOCTCI‘;I.

IcTeTHYECKOe BOCIHTAHHE: CIIOCOOHOCTBHIO K SMOIMOHAJIIBHOMY M 3CTETHYCCKOMY BOCIPUATHIO
MAaTEMAaTHYCCKHUX O6’BCKTOB, 3ajgady, pCLHCHI/II‘;I, paCCY)K,Z[CHI/II‘;I; YMCHHIO BHIACTL MATEMATHUYCCKUC
3aKOHOMCPHOCTH B HCKYCCTBC.

HeHHOCTI/I HAYYHOI'O IMO3HAHUSA? OpI/ICHTaHI/ICI‘;I B JCATEIIbHOCTH Ha COBPEMECHHYIO CUCTEMY HaYIHBIX
HpC,Z[CTaBJIeHI/II‘;I 00 OCHOBHBIX 3aKOHOMEPHOCTAX pasBHUTHA YCJIOBCKA, IIPUPOIABI U O6H_[CCTBa, ITIOHUMAaHHCM
MaTeMaTHIeCKOI HAaYKH KakK C(bCpLI YeJIOBEUEeCKOH NEATEIIBHOCTH, 3TAIIOB €€ Pa3sBUTHUA U 3HAYUMOCTH IJId
Pa3BUTHA HUBWIH3allUHU; OBJIAACHUCM A3BIKOM MaTEMaTHKU U MaTeMaTH4IeCKOI KYJIBTypOI‘;I Kak CpeACTBOM
TIO3HAaHHUA MHpa; OBJIAACHUCM HpOCTCI‘;ILHI/IMI/I HaBBIKaMH I/ICCJIC,Z[OBaTCJIBCKOI‘;I JCATCIBHOCTH.

(dusuveckoe BocNUTAHUE, (POPMHPOBaHHE KYJAbTYPbl 3I0POBbA M 3MOLHOHAIBLHOIO
0J1ATOMOJYy4Hs: TOTOBHOCTBIO INPUMEHATH MaTeMaTH4YecKHe 3HaHMS B HWHTEpecaX CBOETO 3/I0pOBbS,
BEIICHUS 37I0pOBOTO 00pa3a *KH3HHU (30pOBOE MUTaHHE, COATAHCHPOBAHHBIN PEKHUM 3aHATHH M OTIBIXa,
perynspHas ¢u3ndeckas aKTHBHOCTB); c(pOPMHUPOBAHHOCTBIO HaBBIKAa pPe(IEKCHM, TMPU3HAHHEM CBOETO
IpaBa Ha OILIMOKY M TaKOTO K€ TpaBa JpYyroro 4eioBeka.

JIKOJOrHYecKoe BOCMHUTAHUE: OpHEHTAIlMed Ha TpHUMEHEeHHEe MaTeMaTHUeCKUX 3HaHWUM Uid
pellieHns 3a7ad B OOJIACTH COXPAaHHOCTH OKpY)KamoLleH cpelbl, MIaHUPOBAHUS TOCTYIIKOB M OLEHKH HX
BO3MOXHBIX TIOCIEACTBUH JUTS OKPY>KAlOIIEH cpelibl; OCO3HAHHEM INIO0ATBHOTO XapaKTepa SKOJIOTHIECKUX
poOaeM U MyTeH UX peleHus.

JInuHOCTHBIE pe3yJbTaThl, 00eceYHBAKIINE AXANTALNUI0 00y4YAKOLIeroc K H3MEeHAWIIHMCS
YCIAOBHSIM  COLHUANBHOH W  TPHUPOAHOH  cpeabl: TOTOBHOCTBIO K JEHCTBHSM B  YCIOBHAX
HEOIpeNeNEHHOCTH, TOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO IeSITeIbHOCTD, B
TOM HHCIIe YMEHHE YUHUTBCS Y JpYIHX JIoJel, MpHoOpeTaTh B COBMECTHOM AEATENBHOCTH HOBBIE 3HAHUA,
HaBBIKM M KOMITETEHIIMH M3 OIBITA JAPYIHX; HEOOXOMMMOCTBIO B (pOPMHUPOBAHMHM HOBBIX 3HaHMH, B TOM
yucae ¢GOpMYIHPOBAaTh HJIEH, TOHATHSA, THIOTE3Bl 00 OOBEKTaX M SBICHUAX, B TOM 4YHCIEe paHee
HEM3BECTHBIX, OCO3HaBaTh AE(pHUIMTHI COOCTBEHHBIX 3HAaHWUM M KOMIIETEHTHOCTEH, TUTaHUPOBAaTh CBOE
Pa3BUTHE; CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYALIMIO, BOCIIPUHIMATE CTPECCOBYIO CHTYAIIMIO Kak
BBI30B, TPEOYIOIINH KOHTpMEP, KOPPEKTHPOBATh IPUHUMAEMble PELICHUS U JeHCTBUSA, POPMYIHPOBATH U
OLIEHMBATh PUCKH U MOCIEACTBUSA, POPMHUPOBATE OIBIT.



METAIIPEAMETHBIE PE3YJ/IBTATBI

MCTaHpC,Z[MCTHLIC PE3YILTATHI OCBOCHUA IIPOTPAMMEI yLIC6HLIX IMpEAMETOB «MATEMATHUKA), «anre6pa»,
«rEeOMETPpHUA», «BEPOATHOCTD U CTATUCTHKAY.

XapaKTEPU3YIOTCS OBIAJCHUEM VHUBEPCATbHOIMU HOZHABAMETbHBIMU OCliCMBUAMU, VHUBEPCATLHBIMU
KOMMYHUKAMUBHBIMU OeliCMBUAMU U YHUBEPCATbHLIMU PECYIAMUCHBIMU OelCMBUAMU.

1) Vuueepcanvuovie nosnasamenbhsle oelicmaus 0becneuugarom Qcpmuposanue 6a308ulx KOCHUMUBHBLX
HpoYecco8 00yuarnwuxcsa (0C80eHUue Memo008 NO3HAHUSA OKPYHCAIOUIe20 Mupa, HpUMeEHeHUe T102UHEeCKUX,
UCCe008AMENLCKUX ONEPAYULL, YVMEHUL padomams ¢ UHGCpmayueli).

Ba3oBrble Joruyeckne JeilcTBHUA:

— BBIBJATL M XAPaKTEPHU30BATH CYIICCTBCHHBIC IPU3HAKU MATCMATHUYCCKUX O6’BCKTOB, HOH}ITI/II‘;I,
OTHOIICHUH MCKAY ITOHATUAMHU

— (opMyTHpOBATh ONpPEACTCHUS TOHATHH; YCTaHABINBATh CYILECTBEHHBIH MPU3HAK KIacCU(PHKAIIH,
OCHOBaHUS M1 000OIEHNS U CpaBHEHMS, KpUTEPUH TIPOBOIMMOIO aHaIN3a;

—  BOCIPUHHMMATh, (OPMYJIHPOBATE W MpPeoOpPa3OBBIBATH CYXICHHS: yTBEpIUTENbHBIE U
OTpULATENbHBIE, CIMHUYHBIE, YACTHBIE U OOLIHE;

— YCJIOBHBIC; BBIABJIIATH MATCMAaTHICCKHUC 3aKOHOMCPHOCTH, B3aUMOCBA3H U MPOTUBOPCYHA B q)aKTaX,
JaHHBIX, Ha6J'IIO,Z[CHI/I}IX H YTBECPKIACHUAX

— IIpeajiaraTb KpUTEPHUH IJIA BBIABICHU A 3aKOHOMCpHOCTCI‘;I n HpOTI/IBOpC‘II/II‘;I;

— ACJIaTh BBIBOABI C HCIIOJB30OBAHHUEM 3dKOHOB JIOTUKH, JCAYKTHUBHBIX MW HWHIYKTHBHBIX
YMOBaKHIO‘ICHI/II‘;I, YMOBaKJIIO‘ICHI/II‘;I 110 aHaJIOTHH,

— pa3dupaTh [0Ka3aTeNbcTBA MAaTEMaTHUECKHUX YTBEpXKAEHUH (NMpsMble M OT TPOTHBHOTIO),
MPOBOIUTH CaMOCTOSITENFHO HECIOXKHBIE IO0Ka3aTelbCcTBa MaTeMaTHHecKHX (PaKTOB, BBICTPaMBaTh
apryMEHTAINI0, TPUBOIUTH IPUMEPHI U KOHTPIPHUMEPHI;

— O0O0OCHOBBIBaTh COOCTBEHHBIE pPAacCYKICHHS; BBIOMpaTh cHocold pelleHUs y4ueOHOM 3agaun
(cpaBHHMBaTh HECKOJNIBKO BapHaHTOB pELISHHs, BBIOMpaTh HauOolee NOAXOAALUMH c y4€ToMm
CaMOCTOSITENTLHO BBIJIEIEHHBIX KPUTEPHER ).

BbazoBrnie HccjaeaoBarelbcKue AeiicTBUA:
— HCITOJIL30BATh BOIIPOCHI KaK I/ICCJIC,Z[OBaTCJIBCKI/II‘;I HHCTPYMCHT ITO3HAHUA]

—  (OpMYNHpOBaTh BOIMPOCH, (UKCHUPYIOILHE TPOTHBOpPEUHE, MPoOIEeMy, CaMOCTOSTENBHO
yCTaHaBIMBaTh HCKOMOE U IaHHOE, (POpMUPOBATH THIIOTE3Y,

— APTYMCHTHUPOBATH CBOIO MMO3ULINIO, MHCHHUC]

— TPOBOIWTH IO CAMOCTOATENBHO COCTABJICHHOMY IIAHY HECIOKHBIH HKCIIEPUMEHT, HeOONBIIOe
HCCIIeIOBAHHE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHUIECKOTO 00beKTa, 3aBHCHMOCTEH 0OBEKTOB
MEXY coO0It;

— CaMOCTOSATENBHO (POPMYTHPOBATH OOOOLIEHHS W BHIBOABl IO pe3yiabTaTaM IPOBENEHHOTO
HaOMIOIeHUs, MCCNENOBAHUS, OLIEHHBATh JOCTOBEPHOCTh IONYYEHHBIX pPE3ylIbTaTOB, BBIBOJIOB U
0000ILIeHHI]; TPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE Mpoliecca, a TAKKE BBIIBUTaTh MPEIIOI0KEHHS O
€ro pa3BUTHH B HOBBIX YCIOBHSX.

PadoTa ¢ nndpopmanmeii:



— BBIABJIATH HCAOCTATOYHOCTEL U H30BITOYHOCTD I/IH(bOpMaI_[I/II/I, JaHHBIX, HCO6XO,Z[I/IMLIX AT pEIICHUA
3agavui,

— BBIOMpaTh, aHAIU3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATh WHPOPMALMIO PA3THUHBIX
BUOB M (popM IpeCTaBICHHUS;

— BBIOMpaTh GopMy MpeAcTaBICHUS WHGOPMALMKU U WILTIOCTPUPOBATh pelllaeMble 3aadll CXeMaMH,
auarpaMMaMi, HHOHM rpadukoil 1 mX KOMOWHAIIMSIMU;

— OUEHMBaTh HaA&KHOCTh WHGOPMALMHK TIO KPUTEPHSIM, TPEIOKEHHBIM YyUYUTENeM WIH
chopMyTHPOBAaHHBIM CAMOCTOSTENBHO.

2) Yuusepcanonvie kKommynukamueHole Oeiicmeus obecneuusarm c@cpmupoO8aAHHOCMb COYUATLHBIX
HABbIKOG 00YUAIOUJUXCAL.

O0mmenue:
— BOCIIPHHUMATH U (OPMYITHPOBATE CYKICHHUS B COOTBETCTBHHU C YCIOBHSAMH U LETSIMH OOIICHHUS;

— SACHO, TOHYHO, I'PaMOTHO BBIPAXKATh CBOKO TOYUKY 3PpCHHUA B YCTHBIX MU MHCbMEHHBIX TCKCTaX, NaBaThb
TIOACHCHHA 110 XOOY PCUICHUA 3ala9i, KOMMCHTHUPOBAThH HOHy‘ICHHLII‘;I PE3YIBTAT; B XOAC O6CY)K,Z[CHI/I$I
3alaBaTh BOIIPOCHI IO CYILIECTBY O6CY)K,Z[aCMOI‘;I TCMBI, HpO6HCMLI, pemaeMoﬁ 3aJa4M, BBICKA3BIBAThH
HOCH, HALICJICHHBIC Ha ITOUCK PCUICHU A

— COIIOCTABJIATH CBOU CYXIACHHUA € CYXXKIACHUAMHA APYIUX YHACTHUKOB AHWAJIOra, O6Hﬁpy>KI/IBaTB
Pa3IniInue U CXOACTBO HOBI/IL[I/II‘;I;

— B KOPPEKTHOI popMe PpopMyTHpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHMS;
— TPEACTaBIATh PE3YJIbTAThl PEIICHUS 3aaul, YKCIIEPUMEHTA, HCCIEOBAHUS, IIPOEKTA;

— CaMOCTOATENBHO BEIOMPATh (popMaT BBICTYIUICHHS ¢ YUETOM 3a/lay NMPe3eHTALNN U OCOOSCHHOCTEN
ayJAUTOPHH.

CoTpyaHn4ecTBo:

— IIOHHUMATh MU UCIIOJB30BATh IIPECUMYIICCTBA KOMaH,Z[HOI‘;I n I/IH,Z[I/IBI/I,Z[yaJIBHOI‘;I pa6OTH IIpH pEIICHNA
yLIC6HLIX MaTCMaTHYCCKHUX 3a1a4;

— TPUHUMATH 1eTb COBMECTHOH JEATENBHOCTH, TUNIAHUPOBATh OPTaHU3aLMI0 COBMECTHOH paboTHI,
pacpenensTs BUABI padoT, JOroBapUBaThCs, 0OCYXKAATh MPOLIECC U PE3YIbTAT PAOOTHI;

— 0000m1aTh MHEHHS HECKONBKHX JIIOJIEH; YIacTBOBaTh B TPYIIOBHIX GopMax paboThl (00CyXIeHHUS,
0OMeH MHEHHSIMH, MO3TOBBIE IUTYPMBI U 1Ip.);

— BBIIIOJIHATEH CBOIO YaCTh pa6OTH H KOOpAUHHUPOBATH CBON ,Z[CI‘;ICTBI/IH C APYIUMH YICHAMHU KOMaHIBI;

— OIICHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPHAM, CPOPMYITHPOBAHHBIM
YYaCTHUKaMHU B3aUMOJIeHCTBHS.

3) Yuusepcanvueie pecyramuensie oeiicmeus obecneyusaom Gcpmuposarue CMulCI08bIX YCIMAHOBOK U
HCUBHEHHBLIX HABBLIKOG TUYHOCTNU.

Camoopranusaums:

— CaMOCTOSITEIBHO COCTABJATH IUIAH, AJITOPUTM pellieHNs 3aaul (MM €ro 4acThb), BEIOMPATh cIocod
pelieHHs ¢ Y4ETOM HMMEIOLMXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh M
KOPPEKTHPOBATh BAPUAHTHI peIlIeHHH ¢ yIETOM HOBOM MH(POPMALINH.

CaMOKOHTPOJIB:



— BJIAJCTH criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA IIpOoLEcCa U pE3yJIbTaTa PEIICHUA
MaTeMaTHIeCKOI 3aJa4vu,

— HpECABUACTL TPYAHOCTH, KOTOPBIC MOT'YT BOBHUKHYTH IIPpH PCIICHUH 3a/1a9l, BHOCUTH KOPPCKTUBEI B
ACATCIBHOCTh Ha OCHOBC HOBEBIX O6CTO}ITCJ'IBCTB, HaI‘;I,Z[CHHLIX OH_II/I6OK, BBISIBJICHHBIX pr,Z[HOCTCI‘;I;

— OLICHUBATh COOTBETCTBHE pe3yNbTaTa AEATEIBHOCTH NMOCTABICHHON LIENH U YCIOBHAM, OOBICHATH
NPUYMHBl  JOCTIDKEHUS WJIM He [JOCTIDKEHHS LeNM, HaXOOWTh OLIMOKY, JaBaTh OLEHKY
MpUOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIBTATBI YHEBHOI'O KYPCA «MATEMATHKA»

S kaace
Yucaa v BoIYMCIEHHA
[loHMMaTh ¥ TPaBUIBHO YIMOTPEOIATH TEPMHHBI, CBS3aHHBIE C HAaTypalbHBIMU UHCIaMH,
OOBIKHOBEHHBIMH U ACCATHUHBIMU APOOSIMH.
CpaBHUBaTh M YHOPSIOUMBATh HATypallbHbIE HHCIA, CPAaBHUBATH B MPOCTEHILNX clydasx
OOBIKHOBEHHBIE APOOH, TeCATHIHBIE APOOH.
CoOOTHOCHTH TOUKY Ha KOOPJAWHATHOM (MHCIOBOI) MPSIMOI ¢ COOTBETCTBYIONIUM €M UHCIOM
U 1300pakaTh HaTypaJbHbIE YHcIa TOUKaMi Ha KOOPAMHATHOM (MMCIOBO) IPSAMOIi.
BeimonHaTe apupMeTnyueckne AeHCcTBUA ¢ HATypallbHBIMH YHCIaMH, C OOBIKHOBEHHBIMH
IpoOSMH B MIPOCTEHILINX CITydasx.
BBIMONHATE MpOBEpKY, MPUKUIKY PEe3yIbTATa BEIMHCICHUH.
OKpyrysTh HaTypajJbHBIE YHCIA.
Pemenne TekcToBBIX 32724
Pemate TekcToBBIE 3aauM apH(PMETHUECKUM CIIOCOOOM M € TOMOLIbIO OpPraHM30BAHHOTO
KOHEYHOTo Tiepedopa BceX BO3IMOXKHBIX BApUAHTOB.
Pemate 3amaun, conmepaliue 3aBUCHMOCTH, CBS3BIBAIOILNE BETMYHMHBI: CKOPOCTb, BpeMH,
paccTosiHUE; 1IeHa, KOJTHMYECTBO, CTOMMOCTb.
Hcnonb30BaTh KpaTKHUe 3alTUCH, CXEMBI, TAOIUIBI, 0003HAUEHHS TIPU PEIICHNH 3a/1a4.
Ilonp30BaThCs OCHOBHBIMHM €IMHHMLAMH HM3MEPEHHS: LEHBI, MAacChl; PACCTOSHUSA, BPEMEHH,
CKOPOCTH; BBIpaXaTh OJHU €IMHHLIBI BETHUUHBI Yepe3 IpyTHe.
W3BnekaTs, aHATU3UPOBATh, OLICHWBATh HMH(OPMAITHIO, TPeICTaBICHHYIO B TaOMHIle, Ha cTONOYaTOH
auarpaMMme, HHTEPIPETHPOBATh MPeACTaBICHHbBIE JaHHbIE, HCTIONB30BaTh JaHHbIE IPH PELICHUH 3a/1a4.
Harnsagnas reomerpus
[lonp3oBaTbcs TeOMETPHUECKMMH TIOHATHSAMM: TOUKa, IpsMas, OTPe30K, Iyd, YTol,
MHOT'OYTOBHUK, OKPY>KHOCTb, KPYT.
[IpuBoaMTHE TpPUMEpPHl OOBEKTOB OKPYKAIOLIETO MHpa, HMEIOIHX (PopMy H3yHEHHBIX
reoOMeTpHUECKUX (PUTYP.
Hcnonb30BaTh  TEpMHHONOTHIO, CBS3aHHYIO €  yIJlaMM: BepIIMHa CTOpOHa; cC
MHOT'OYTOJTEHUKaMH: YTOJl, BEPIIHHA, CTOPOHA, THaroHalb; ¢ OKPY>KHOCTBIO: Palyc, THaMeTp, LIEHTP.
N3006paxkaTh U3y4eHHBIE reoMeTpuieckre (GUTYyphl Ha HETMHOBAHHOM M KJeT4aToi Oymare ¢
MOMOILBIO IIUPKYJIS ¥ THHEHKH.
HaXoauTe AMMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C IOMOILBIO JTHHEHKH,
CTPOUTB OTPE3KH 3aJaHHOH UIMHBI; CTPOUTh OKPY>KHOCTB 33[JaHHOTO pajanyca.
Hcnonb30BaTh CBOMCTBA CTOPOH M YIVIOB TPSAMOYTOJABHHMKA, KBagpaTa Ul HX TOCTPOECHHMS,
BBIUHCIIEHUS
BeIuucnaTe nepuMeTp M IUIOIIAAb KBagpaTa, MPsIMOYrOJbHHMKA, (PUTYp, COCTABICHHBIX U3
MPSIMOYTOJNBHUKOB, B TOM 4Hcle GUTyp, H300paKEHHBIX Ha KJIeTYaToi Oymare.
Ilonp30BaThCs OCHOBHBIMH METPHUYECKUMM €IMHHULIAMH W3MEpPEHMs [UIMHBI, TUTOIIAIM;
BBIPa)KaTh OJHH €AMHULBI BETMYUHEI Uepe3 ApYyTHe.
PacriozHaBaTh mapajutenenunen, kyO, HCIONB30BATH TEPMHHOJIOTHIO: BEpIIMHA, pedpo
IpaHb, U3MEPEHHUS; HAXOUTh U3MEPEHNUS Mapajuleienunea, Kyoa.
Beiuncnate 00bEM Kyba, TapajuleNenunena MO 3aJaHHBIM M3MEPEHUSM, MOIb30BaThCA
eIMHULIAMH U3MEPEHUS 00bEMa.



Penrates HecmoxkHBIE 3ala4i Ha UBMCPEHUC TCOMECTPHUUCCKUX BEJIIMYHH B ITIPAKTUYCCKUX CUTYAllUAX.

NPEIMETHBIE PE3YJIbTATbBI OCBOEHUS YYEBHOT'O KYPCA <kMATEMATHUKA»

6 knacc.

Uucsia ¥ BLIYHCICHUA

3HaTh M MOHUMATh TEPMHHBI, CBA3aHHBIE C Pa3TUIHBIMH BHaMH YHCeNl U cITOocOo0aMH MX 3aITHCH,
MEPEXOIUTH (€CITH 3TO BO3MOXKHO) OT OTHOM (POPMBI 3alTUCH YHcTa K APYTOH.

CpaBHUBATh ¥ YHOPSAIOUMBATE IIeNIble HHCIa, OOBIKHOBEHHBIE M JeCITHUYHBIE IPOOH, CPABHUBATH
YHCIla OJJHOTO U Pa3HBIX 3HAKOB.

BeimonHATh, codeTas ycTHbIE W THUCHMEHHBIE TIPUEMBI, apuMeTHUecKHe ACUCTBHUS C
HATypaJIbHBIMH W LENBIMH YHCIAMH, OOBIKHOBEHHBIMH M ACCATUYHBIMU JIPOOSMHU, MOMOKHUTEIBHBIMH H
OTpHUIATEIEHBIMH YHCITAMH.

BbuuchsaTe 3HaueHHS UHCIOBBIX BBIPAKCHWH, BBIMONHATL TNPUKUIKY U OILCHKY pe3ylbTaTa
BBIUHCIICHUH; BBITIONHATH MpeoOpa3oBaHUs YHCIOBBIX BBIPRKCHUH Ha OCHOBE CBOMCTB apHpMETHYECKHX
NEUCTBUI.

COOTHOCHTh TOUKY Ha KOOPIMHATHON NMPSAMOM C COOTBETCTBYIOIIMM €M YHCIOM H H300paxaTrh
qHclla TOYKaMi Ha KOOPAWHATHOM MPAMOM, HaXOAUTh MOYIIb YHCIIA.

CoOOTHOCHTD TOUKH B MMPSIMOYTOJIBHOM CHCTEMe KOOPIWHAT ¢ KOOpIAWHATAMH 3TOH TOUKH.

OKpyTIATh LeNble Yhcia | JeCITHUHbIE IpO0H, HAXOIUTh PHOIMKEHUS YHCE.

YucaoBbie 0 6yKBeHHLIe BbIPpAKCHUA

ITonnMats u yr[OTpC6J'I$ITB TEPMHHBI, CBA3aHHBIC C 3aIIUCHhKO CTCIICHU YHCIIAa, HAXOOUTH KBaApaT U
KY6 YHCJia, BBIYUCITATH 3HAYCHHUA YHCITOBBIX BLIpa)KCHI/II‘;I, COACPpIKAIINX CTCIICHH.

ITonr3oBaThCA IIpU3HaKaMH JOCJIIMMOCTH, PpacKIaAblBaTh HATYPAJIBHBIC UYHCIIa Ha IIPOCTHIC
MHOXHUTCIIH.

ITonr3oBaThCA MaCH_ITa6OM, COCTAaBJIATD ITPOIIOPIUU U OTHOILICHHA.

HcnonezoBaTh 6YKBH JJIsL 0003HaUeHHsT 4YHCell IIpU 3allUCH MaTEMAaTHYCCKHX BLIpa)KCHI/II‘;I,
COCTaBJIATH 6YKBCHHLIC BBIpAXKCHUA WU (1)OpMy.]'ILI, HaXoIUTh 3HAUYCHUA 6YKBCHHHX BLIpa)KCHI/II‘;I,
OCYIICCTBIIAAL HCO6XO,Z[I/IMLIC IIOACTaAaHOBKHU U HpCO6pa30BaHI/I}I.

HaXO,Z[I/ITB HEW3BECTHEIH KOMIIOHEHT PaBEHCTBA.

Pemrenne TekcToBBIX 32724

PeraTe MHOTOIIArOBBIE TEKCTOBBIE 3a/]aull apU(PMETHIECKHM CITOCOOOM.

PemaTe 3amauM, cBs3aHHBIE ¢ OTHOLIEHHEM, IPOMOPIMOHAIBHOCTBIO BETHYMH, MPOLECHTAMHU;
pelaTh TpU OCHOBHBIE 33/1a4M Ha IpOOH U MPOLIEHTHI.

Pemate 3amaum, copepikaliMe 3aBUCHMOCTH, CBSI3BIBAIOLIME BEJIMYMHBI: CKOPOCTb, BpeMH,
paccTosHHe, LieHa, KOTUYECTBO, CTOMMOCTb; MPOM3BOIUTENBHOCTb, BpeMs, 0O0B&EMa paldOThl, MCIONbB3Ys
apupMeTHIeCKie ASHCTBUS, OLEHKY, TPUKUAKY; MOJIb30BaThCA €ANHUIIAMU U3MEPEHHS COOTBETCTBYIOLINX
BEJIMYHH.

CocTaBniTh OYKBEHHBIE BBIpAKEHHS IO YCIOBHIO 3a/1a4H.

W3BnexaTs MHPOPMALIUIO, TPEICTABICHHYIO B TaOIHMIIaX, Ha JIMHEHHOM, cTON09YaTOl MM KpyroBoi
auarpaMMmax, MHTEpIPETHPOBATh MPeICTaBICHHBIE TaHHBIE; HCITONB30BaTh JaHHBIE MTPH PELICHUH 3a/a4.

[IpencraBasTs HHGOPMALMIO ¢ TOMOIIBLIO TAOIUL, THHEHHOM 1 CTONIOUATON AUarpaMM.

Harnsagnas reomerpus

[IpuBoaMTHE TIpUMEPHl OOBEKTOB OKPYKAIOLIEro MHpa, HMMELIMX (GOpMYy H3YUEHHBIX
TeOMETPHUECKUX TUIOCKHX U MPOCTPAHCTBEHHBIX (PUTYpP, MTPUMEPHI PaBHBIX H CHMMETPHUHBIX (PUTYp.

N3006pakaTh ¢ TOMOIIBIO LUPKYNS, JIMHEHKH, TpaHCIOPTHpa Ha HETMHOBAHHOW M KJIEeTHaTOM
Oymare M3y4eHHBIE TUIOCKHE reoMeTpruieckrue GUTyphl 1 KOH(PUTYpaLlui, CHMMETPHYHBIE (PUTYPHI.

[lonp3oBaThcs TeOMETPUUYECKUMH TOHATHAMM: PaBEHCTBO (UTYpP, CHUMMETPHs; HCIIONb30BaTh
TEPMUHOJIOTHIO, CBA3aHHYIO ¢ CHMMETPHEH: OCh CHMMETPUH, LIEHTP CHMMETPHH.

HaXoauTe BETMUMHBI YITIOB M3MEPEHHEM C IOMOILIBIO TPAHCIOPTHUPA, CTPOUTH YINIBI 3aJlaHHOM
BEJIMYHMHBI, TTOJB30BaThCS TPH pEIIeHHH 3a/ad TpaJycHOM Mepoil YIioB; paclo3HaBaThb Ha UepTekax
OCTpPBIH, MPSAMOMH, Pa3BEPHYTHIM U TYIIOH YTIIEI.



BBIUHCIATE ANMHY JIOMaHOM, NMEepUMETP MHOTOYTOJILHHKA, TOJIb30BAThCS €IWHUIIAMH M3MEPEHUS
JUTHHBI, BEIpaXaTh OJHU €IUHHLIBI U3MEPEHUS JIMHBI Uepe3 IpyTHe.

HaxoauTe, Mcnonb3ys 4epTEKHBIE HHCTPYMEHTHI, PACCTOSHUSA: MEXKIY JABYMS TOUKaMH, OT TOUKH
10 TIPSIMOM, ITMHY ITYTH Ha KBaJpaTHOI ceTke.

Beruncnate miomaab (GUryp, COCTaBISHHBIX W3 MPSIMOYIOJBHHUKOB, MCIONB30BaTh pa30OMEeHHE Ha
MpSIMOYTONIBHUKH, Ha paBHblE (PUTYpBI, AOCTpaMBaHHE 10 TMPSIMOYTOJNBHUKA; TOJNB30BAaThCS OCHOBHBIMH
eNMHULIAMH U3MEPEHU IO/, BRIpaXaTh OHU €MHHULIBI H3MEPEHHS TUTOLAAN Yepe3 IpyTHe.

PacriozHaBaTh Ha MOIENAX W HW300paKEHUSAX MUPaMHUIy, KOHYC, IIMJIMHAP, WCIONb30BATh
TEPMUHOJIOTHIO: BepIIHHA, peOpo, rpaHb, OCHOBAHHE, pa3BEPTKA.

N3006paxkaTh Ha KJIeTHaTOH OyMare MpsSAMOYTOJIbHBIH Mapaielenunen.

BeiuucnaTe 00BEM TPSAMOYTONBHOIO Mapajulelenuiena, Kyba, IOIb30BaThC OCHOBHBIMHU
eMHULIAMHU U3MEPEeHUs 00BEMa; BEIPAXXaTh OJHHU €MHULBI H3MEPEHUs 00bEMa Uepe3 ApyTHe.

PemaTe HecnmoXHBIE 3aadd Ha HaXOXKICHHE TE€OMETPHUECKHMX BEIMYMH B MPAKTHYECKHX
CUTYyalLlHsX.

HNPEJIMETHBIE PE3YJIbTATHI YYEBHOI'O KYPCA «AJITEBPA»

OcBoeHne yueOHOTO Kypca «Ajaredpa» 7 KJacc TOHKHO 00ecTeunBaTh JOCTHKEHHE CIIEAYIOIINX
MpeAMETHBIX 00pa3oBaTEIbHBIX PE3YIBTATOB:

Yucaa v BoIYMCIEHHA

HaXoauTe 3Ha4YeHHs UHCIOBBIX BBIPQKEHUH; NMPHUMEHATh pPa3HOOOpa3HBIE CIOCOOBI U TPUEMBI
BBIUHMCIICHHS 3HAUEHUH APOOHBIX BBIPAKECHUH, COAEPKAILNX OOBIKHOBEHHBIE M IECATUYHBIE IPOOH.

[lepexomuTh OT ofHOM (POpMBI 3aITUCH YHceN K ApYroi (MpeoOpa3oBBIBaTh JECATHUHYIO IpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATHYHYIO, B HACTHOCTH B OECKOHEUHYIO IECATHUHYIO IPOOB).

CpaBHUBATh M YIIOPSAIOUHBATH PallMOHATIBHBIE YHCIA.

OKpyrasTh 4ncia.

BBIMONHATE TNPUKUAKY M OLEHKY pe3yiabTaTa BBIUHCICHHWH, OIEHKY 3HaueHHH UHCIOBBIX
BBIPKEHHI.

BBIMONHATE AEHCTBUS €O CTEMEHAMHU C HaTypaJbHBIMH ITOKa3aTEISIMH.

[IpuMeHATH MPU3HAKH ETUMOCTH, PAa3JIOKEHHE HA MHOKMTEIH HAaTYPaIbHBIX YHCEIL.

PemaTe  mpaKkTHKO-OpHEHTHpPOBAaHHBIE  33/ladM, CBA3aHHBIE C  OTHOLIEHMEM  BEJIHYHH,
MPONOPLUNOHATHHOCTBIO BETHYHH, POLIEHTAMH; HHTEPIPETHPOBATh PE3yAbTaThl PeLIeHH 3a7a4 ¢ Y1ETOM
OrpaHWYEHUH, CBA3aHHBIX CO CBOICTBAMH paccMaTpHUBAEMBIX OOBEKTOB.

Aaredpanveckue BbIpaKeHUs

Hcnonp30BaTh anredpandeckyro TEPMIHOIOTHIO M CUMBOIIMKY, TPUMEHSATH €€ B IPOLIECCE OCBOSHUS
yueOHOTo MaTepuana.

HaxonuTs 3HaueHNst OYKBEHHBIX BBIpAXEHUH MIPH 3aJaHHBIX 3HAUECHHUSIX IEPEMEHHBIX.

BeimonHATE TnpeoOpa3oBaHMs LENOTO BBIPAKEHHS B MHOTOWIEH TPUBEACHHEM TTOJOOHBIX
cllaraeMbIX, pacKpbITHEM CKOOOK.

BBEIMONHATE YMHOXKEHHE OJHOWIEHa Ha MHOTOUJIEH M MHOro4JieHa Ha MHOTOWIEH, NMPHUMEHATh
(bopMyIBI KBajipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCyIIeCTBIIATE PA3IOKEHHE MHOTOYJICHOB Ha MHOXHTENM C TOMOIIBIO BBIHECEHHS 33 CKOOKH
00ILIer0 MHOXKHUTEINS, TPYIMITHPOBKHU ClaraeMbIX, TPpUMEHEHHS (OPMYI COKPALIEHHOTO YMHOKEHHUS.

[IpuMeHATs TpeoOpa3oBaHMs MHOTOWIECHOB [UIS pEIeHHs pa3M4HBIX 3a/Jad W3 MaTeMaTHKH,
CMEXHBIX MTPEIMETOB, U3 peaTbHON MPAKTHKH.

Hcnonb30BaTh CBOMCTBa CTeNMEHeH ¢ HaTypalbHBIMM TOKa3aTelNsAMH Uil TpeoOpa3oBaHUs
BBIPKECHHI.

YpaBHeHus 1 HepaBeHCTBA

PemiaTe nmuHelHbIe ypaBHEHHs ¢ OJHOM IEPEMEHHOM, IPUMEHss MpaBUia Mepexoa OT UCXOIHOTO
YpaBHEHMS K paBHOCHIIBHOMY eMy. IIpoBepsTh, ABISETCS U YHCIO KOPHEM YpaBHEHUS.

[IpuMeHsATH rpadpudeckue METOIBI TP PELICHUHN INHEIHBIX YPaBHEHUH U X CHCTEM.

[lonGupats TpuUMepHl Tap YHCEN, SBJIAIOIIMXCA pEIICHHEM JHHEHHOro YpaBHEHUS ¢ JBYMS
epEeMEHHBIMH.

CTponTh B KOOPAWHATHOM ITOCKOCTH TpadHK JHHEHHOro ypaBHEHHS C IBYMS TEepEeMEHHBIMMU;
MOJB3YsCh TpaKOM, TIPUBOANTE MPUMEPHI PEIIeHUS YpaBHEHUS.

PermmiaTe cucTeMBl ABYX JIMHEHHBIX YpaBHEHHH ¢ IBYMsI TEPEMEHHBIMH, B TOM HHcIe IpadpHIECKH.



CocTaBiiTh M pelliaTh JIMHEHHOE ypaBHEHHE MM CHUCTEMY JIMHEHHBIX YpaBHEHHMH IO YCIOBHIO
3aJ]au, UHTEPIPETHPOBATh B COOTBETCTBUHU ¢ KOHTEKCTOM 3a/laull TIOTYYEeHHBIH pPe3yNbTaT.

Koopaunartel u rpadguxku. @ynkuun

N3006paxkaTh Ha KOOPAMHATHON MPSAMON TOUKH, COOTBETCTBYIOIIHNE 33JaHHBIM KOOpAMHATAM, JTY4H,
OTpPE3KH, UHTEPBAJIBI; 32 MUCBIBATh YHCIIOBBIE IIPOMEXYTKH Ha alnreOpanieckoM sS3bIKe.

OTMedaTh B KOOPAMHATHOM IUTOCKOCTH TOYKHM IO 3aJaHHBIM KO OpAMHAaTaM; CTPOMTH Tpaduku
TMHEUHBIX pyHKIM. CTponTts rpaduk ¢yHkuun y =1 x 1.

OnuceIBaTh ¢ MOMOILBIO (PYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXy BETHUMHAMH: CKOPOCTh, BpeMH,
paccTosHUE; IIeHa, KOJHMYECTBO, CTOMMOCTD; TPOM3BOAUTENILHOCTE, BpeMsl, 00BEM padOTHI.

HaxonuTs 3HaueHNe GPyHKIIMH MO 3HAaYEHUIO €€ apryMeHTa.

[lonuMaTs rpaduyeckuif crocod TpeACTaBICHUS M aHalM3a WHPOpPMAllMK; U3BIEKaTh U
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPadpHUKOB PEATLHBIX MPOLIECCOB U 3aBUCHMOCTEH.

OcBoeHne yueOHOTO Kypca «Aaredpa» 8 kijacc TODKHO oOecreunBaTh JOCTHKEHHE CIEAYIOIINX
MpeIMETHBIX 00pa3oBaTEIbHBIX PE3YIBTATOB:

Yucaa v BoIYMCIEHHA

Hcnonb30BaTh HadaJdbHbIE TPEACTABICHHUS O MHOXECTBE NEHCTBUTENBHBIX HHCeN IS CpaBHEHUS,
OKpYTJIEHUS M BBIUMCIEHUH; H300pakaTh AeHCTBUTEIbHBIE YHCIA TOUKAMU Ha KOOPIAMHATHON MPSMOH.

[IpuMeHATs TOHATHE apU(pMETHUECKOrO KBaJpaTHOTO KOpHS; HAaXOOUTh KBaJpaTHBIE KOPHH,
UCTIONB3Yysl TPH HEOOXOIMMOCTH KAJIBKYJISATOP; BBIMTOTHATH MpeoOpa3oBaHUS BBIPAKECHHUH, COAEpKAIHX
KBaJpaTHBIE KOPHH, UCTIONB3Ys CBOMCTBA KOpHEH.

Hcnonp30BaTh 3amucH OOMBIIMX M MaJbIX YMCENl ¢ MOMOIIBIO JECATHYHBIX IpoOel M cTeneHel
grcna 10.

Aare0panveckue BbIpaKeHUs

[IpUMeHSATh TIOHATHE CTENEHM C LENBIM IOKa3aTelleM, BBIIONHATh NpeoOpa3oBaHMsl BBIPaKEHUI,
COEPKAIIMX CTENEHH C IIeNTBIM TTOKa3aTeNeM.

BBIMONHATE TOXIECTBEHHBIE NMPEeoOpa3OBaHUS PAIMOHANBHBIX BBIPAKEHUI Ha OCHOBE MPaBHI
JIeUCTBUH HaJl MHOTOWICHAaMH M allreOpanyeckKuMH ApoOsMu.

PackmnaneiBaTh KBafpaTHBIM TPEXUIEH HA MHOKUTEIH.

[IpuMeHATs TpeoOpa3oBaHUs BBIPAXKEHUH JUIS peIlleHHs pa3IHyYHBIX 3a/7ad W3 MaTeMaTHKH,
CMEXHBIX MTPEIMETOB, U3 pealTbHON MPAKTHKH.

YpaBHeHus 1 HepaBeHCTBA

PemaTe nuHelHbIe, KBaJpaTHbIE ypaBHEHMsS W pallMOHAJbHBIE YpaBHEHUS, CBOIAIIMECT K HHM,
CHCTEMBI IBYX YpaBHEHHI ¢ ABYMs TepeMEHHBIMH.

[IpoBomuTh mpocTelle HcCAeOBaHUS YpaBHEHHMH M CHCTEM YpaBHEHHWI, B TOM YHCIE C
IpUMEHEeHHeM TrpaduyeckiX TpencTaBleHn (ycTaHaBIMBaTh, WMeEET JM YpaBHEHHE WIM CcHcTeMa
YpaBHEHMH pelleHNs, €ClTH UMEET, TO CKOJBKO, H TIp.).

IlepexoauTh OT clIOBeCHOM (OPMYIHUPOBKM 3afaull K e anreOpanveckod MOJETH ¢ TOMOLIBIO
COCTaBJICHHs] YpaBHEHMs WJIH CHCTEMBl YpaBHEHHIl, HMHTEPIPETHPOBAThH B COOTBETCTBUM C KOHTEKCTOM
3aJ]a4uM TOy4YEeHHBII pe3ynabTar.

[IpuMeHATh CBOMCTBa UHCIOBBIX HEPAaBEHCTB JUIS CpPaBHEHMS, OLEHKH; pellaTh JHHEHHBIE
HEpaBeHCTBAa C OJHOM TEpEeMEHHOM M MX CHCTEMBI; JaBaTh IpadpUUecKylo HIUTIOCTPALUI0 MHOXECTBA
peLIeHNH HepaBEHCTBA, CHCTEMBI HEPABEHCTB.

OyHkuun

[loHMMaTh W HCNONB30BaTh (PYHKIMOHAIBHBIE TOHATHUS M SA3BIK (TEPMHHBI, CHMBOJHYECKHE
0003HaYeHHN); ONpPEAENATh 3HaUeHNEe (PYHKIMH O 3HAUEHUIO apryMeHTa; ONpeNeNaTh cBOMCcTBa (HYHKIHUU
o e€ rpaduKy.

CTpouTs rpaguKi ONeMEeHTapHEIX GyHKIMI BHmgay= k/X,y=x% y=x}, y=Vx, y=
IxI; omuceiBaTh cBoiicTBa uHMCIOBOM (PYHKLIHHU MO €€ rpaduky.

OcBoeHne yueOHOTO Kypca «Aaredpa» 9 kJjacc T0DKHO 00ecTeunBaTh JOCTHKEHHE CIIEAYIOIIHNX
MpeIMETHBIX 00pa3oBaTEIbHBIX PE3YIBTATOB:

Yucna v BIYMCICHHA

CpaBHUBATE M YIIOPAIOUYHBATH PallMOHATBHBIE U UPPALlMOHATIBHBIE YHCIIA.

BeimonHaTe apudMeTHueckue NEHCTBUS ¢ pAaLMOHATBHBIMH YHCIaMH, coueTas YCTHblE U
M CbMEHHBIE TIPUEMBI, BBITIOTHATH BEIYUCICHHS ¢ UPPallMOHATBLHBIMH YHCIaMH.



HaxoauTe 3Ha4eHHUs cTeMeHeH ¢ IeNbIMU MoKa3aTeNIMI U KOpHEH; BEIUMCIIATE 3HAUEHUS YHCIOBBIX
BBIPKEHHI.

OKpyryasaTh JAEHCTBUTENBbHBIE HYHCIA, BBIIONHATH TNPUKUAKY pe3yibTaTa BBIUMUCICHUH, OLEHKY
YHCIIOBBIX BBIpaKEHMI.

YpaBHeHus1 1 HepaBeHCTBA

Pemate nuHelHBIE W KBaJpaTHblE YpaBHEHHS, YpaBHEHHs, CBOIAIIMECS K HHUM, HpOCTEHIIHe
IpOOHO-palliOHATBHEIE YPAaBHEHMHS.

PermiaTe crcTeMBl IBYX TMHEHHBIX YpaBHEHHH ¢ IBYMS NMepeMEHHBIMU M CHCTEMBI IBYX YpaBHEHHUH,
B KOTOPBIX OJTHO YpaBHEHHE He ABIAETCS TMHEHHBIM.

PemiaTe TekcTOBBIE 3a/lauM alnreOpanveckKuM CIIOcOOOM ¢ MOMOILBIO COCTABICHUS YpaBHEHHS HMITH
CHCTEMBI JIBYX YpaBHEHHH ¢ ABYMs MTepeMEHHBIMH.

[IpoBomuTH mpocTellIne HcCAeOBaHUS YpaBHEHHMH M CHCTEM YpaBHEHHWI, B TOM YHCIE C
IpUMEHEeHHeM Tpaduiyeckux TMpeacTaBIeHNH (ycTaHaBIMBAaTh, HMeET JIM YpaBHEHHE WIM cHcTeMa
YpaBHEHHMH pelleHNs, €CITH MMEET, TO CKOJIBKO, H TIp.).

PemiaTe nuHelHbIe HepaBeHCTBa, KBaApaTHbIE HEPABEHCTBA; M300paxkaTh pellieHHe HEPaBEHCTB Ha
YHCIIOBOM MPSIMOH, 3alMUCHIBAaTh PEIIEHHE ¢ TOMOILBIO CHMBOJIOB.

Pemate cucTeMbl JHHEHHBIX HEpPaBEHCTB, CHUCTEMBl HEPABEHCTB, BKIIIOYAIOLINE KBaIpaTHOE
HEpaBEHCTBO; M300paXaTh pellieHHe CUCTEMbl HEPABEHCTB Ha YHCIOBOM MPAMOI, 3alMCBIBAaTh PEIICHUE C
MOMOILIBIO CHMBOJIOB.

Hcnonb30BaTh HEpaBeHCTBA IIPH PELICHNH Pa3IMYHBIX 3a/1a.

OyHknun

PacriozHaBaTh (YHKUMM M3Y4YeHHBIX BHJOB. IloKa3bIBaTh CXEMAaTHYECKH pACIOJOXKEHHE Ha
KOOPAMHATHOH MJIOCKOCTH IpadpuKOB

dbyskumit Buna: y=kx,y=kx+b,y=k/x,y=ax2+bx + cc, y=x3, y=Vx, y = I x | B 3aBHCHMOCTH
OT 3HaueHUH K03 PHIMEHTOB; ONMMCHIBATE CBOMCTBA (PYHKLIMH.

CTpouTh 1 M300paxaTh cXxeMaTHUeCKH IpadUKH KBaJpaTHUHBIX

(YHKLMH, OIMCHIBaTh CBOMCTBA KBaPATHUHBIX (PYHKIMIT IO UX rpaduKaM.

PacriozHaBaTh KBagpaTHUHYIO (YHKLHIO 1O ¢opMyie, TPUBOAUTH HPHUMEPHl KBaIpaTHUHBIX
(GYHKUIMH U3 peallbHOM KU3HU, PU3UKH, TEOMETPUH.

Apudmerndeckas 1 reoMeTpuyecKasi Iporpeccuu

PacniozHaBaTh apr@pMeTHIECKYIO H TEOMETPHIECKYIO IIPOrPECCHH MPH Pa3HBIX cITOco0ax 3aJaHMs.

BBIMONHATE  BBIUMCIEHUS C  MCIONB30BaHHMEM (OpMyN n-ro UieHa apupMeTHUeCKOoH U
reOMETPHUECKON MPOTrpecCcHii, CYMMBI TEPBBIX 7 YICHOB.

N300pakaTh WIEHB MOCIEN0OBATENBHOCTH TOUKAMH Ha KOOPMHATHON TUIOCKOCTH.

Pemate 3amaun, cBA3aHHBIE C YHCIOBBIMH TIOCHEIOBATENBHOCTAMH, B TOM WUHCIE 3aJaudl M3
peaTbHOM JKHU3HU (¢ UCTIONB30BaHUEM KaTBKYIATOPA, IIM(PPOBBIX TEXHOIOTHIA).

HNPEAMETHBIE PE3YJIBTATBI yueonoro kypca «<I'EOMETPHS»

OcBoenne yueOHOro Kypca «l'eoMeTpus» Ha ypoBHe 7 KJjacca OCHOBHOTO OOIIEro oOpa3oBaHUS
JOJKHO o0ecTIeunBaTh JOCTIKEHUE CIeTYIOLUINX PEeAMETHBIX 00pa3oBaTeNbHBIX PE3YIbTATOB:

e PacrnosHaBaTh M3ydeHHBIE TeOMETpHYECKHE (PUTYpHI, ONpPENeNaTh MX B3aHMMHOE PACIOJIOXKEHHE,
U300pakaTh reoMeTpuveckne (UTYpPBI; BBIMOMHATH UYEPTEXH IO YCIOBHIO 3afaud. 3mepsaTs
JMHEWHBIE M YIJIOBBIE BETMYMHBL. PelaTh 3aaui Ha BEIYMCIIEHUE JUTMH OTPE3KOB U BETHUHH YTJIOB.

e JlenaTs rpyOyro OLICHKY JIMHEHHBIX M YIJIOBBIX BETMYHH MPEIMETOB B peallbHOM KM3HH, pa3MEpOB
IPUPOJHBIX 00BEKTOB. Pa3nuuare pazMepsl 3THX 0OBEKTOB MO MOPSAAKY BETHYHHEI.

e CTpOUTH UEPTEXKH K TEOMETPHUECKUM 3a/1a4aM.

o [llonmp3oBaThcs TpHU3HAKaMH pPaBEHCTBA TPEYTONBHHMKOB, MCIONB30BAaTh INPU3HAKH M CBOMCTBa
PaBHOOEIPEHHBIX TPEYTOJBHUKOB TIPH PEILICHHH 3aad.

e IIpoBoanTh IOTHUECKHE pacCyKAEHHS ¢ HCTIOb30BAaHHEM IT'€OMETPHUECKUX TEOPEM.

o Ilonmp3oBaThcs TpU3HAKaMH PaBEHCTBA NPSAMOYTOJNBHBIX TPEYrOJBHUKOB, CBOMCTBOM MEIMaHBI,
MPOBEAEHHON K THITOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOIBHUKA, B PEIIEHHH TeOMETPHIECKUX 3a/1a.

e OmnpenensTh MapajUIETBHOCTh NMPAMBIX ¢ IOMOILIBIO YITIOB, KOTOpbIE 00pa3yeT ¢ HUMHU CeKyllas.
OnpenensTs NapajIeIbHOCTh MPSMBIX ¢ TOMOILBIO PABEHCTBA PACCTOSTHUH OT TOUEK OJHOM MPSIMOM
110 TOYEK OPYToH MPSMOH.

e PemiaTs 3aaun Ha KiIeTUaTOM OyMare.



e IIpoBOIUTH BHIMHCICHHUS W HAXOAUTh YHCIOBBIE U OYKBEHHBIE 3HAUCHHS YTJIOB B T€OMETPHUECKUX
3a/la4ax C MCIONB30BAHHEM CYMMBI YTIIOB TPEYTOJIBHHKOB M MHOTOYTOJNLHUKOB, CBOMCTB YTJIOB,
00pa30BaHHBIX MPH MepeceueHNH IBYX MapalUleIbHBIX NMPAMBIX cekylleil. PemaTs mpakTtuueckue
3a/laufl Ha HaXOKJICHHE YTIIOB.

e BrageTsr NMOHATHEM TeOMETPHYECKOTO MecTa TOUEK. YMETh ONpedeNaTh OHCCEKTpUCY yria H
CepeIMHHBIN TIEPIIEHINKYIP K OTPe3Ky Kak reoMeTpHUecKHe MecTa TOUeK.

e dopMynupoBaTh OINpeAeNeHUs OKPYXKHOCTH M Kpyra, XOpAsl M JAHaMeTpa OKpPYKHOCTH,
MONE30BATHCS UX CBOMCTBAMHU. YMETh MPHUMEHSITh STH CBOMCTBA TIPH PEIICHUN 3a/1ad.

e BrnageTs MoHATHEM ONHUCAaHHOW OKONO TPEYroNbHHKAa OKPYKHOCTH, YMETh HAaXOIUTh €€ ILIEeHTp.
[lonmp30BaThes akTaMHd O TOM, YTO OHMCCEKTPHCHI YIJIOB TPEYrollbHHKa TepecekaroTcs B OJHOMN
TOUKE, © O TOM, YTO CepeAMHHBIC NMEePIEHANKYIAPHl K CTOPOHAM TPEYTOJbHHKA TepeceKaloTcs B
OITHOM TOUKE.

e BrageTs moHATHEM KacaTellbHOM K OKPYXHOCTH, ITOJB30BATHCA TEOPEMOI O MEPIEeHIUKYIIPHOCTH
KacaTebHON U pajuyca, Ipo BeAEHHOTO K TOUKe KacaHus.

e Tlonp3oBaThcs MPOCTEHIIMMH TeOMETPUUESCKIMH HEpaBeHCTBAa MM, MOHMMATh WX TNPaKTHYECKHH
CMEICII.

e IIpoBOINTH OCHOBHBIE TEOMETPHUECKHE TOCTPOCHUS € TTOMOIIBIO ITUPKYIS U THHEHKH.

OcBoenne yLIC6HOFO Kypca «FCOMCTPI/I}I» Ha YpOBHC 8 kmacca JOJIZKHO obecIieynBaTh JOCTMKCHUC
CICAYIOIIUX IMTPEAMETHBIX O6pa30BaTCJ'IBHLIX PE3YIBTATOB:

Pacmo3naBaTh OCHOBHBIC BHIBI YeTHIPEXYTOIEHUKOB, UX DIIEMEHTHI, OJTb30BAaThCA MX CBOHCTBAMH
TIPH pEIICHHH TeOMETPHUIECKHX 3a/1ad.

[TpuMEHATH CBOWCTBA TOUKH MepeceISHUS MEeIHaH TPEYTONBHUKA (LIEHTpa Macc) B PEIICHUH 3a/1a4.

Briagets moHATHEM cpeHEH ITHHUH TPEYroJbHHWKA W Tpaleldd, MPUMEHSATh UX CBOHCTBA TPH
PELICHUH TeOMETPUIESCKUX 3a/1a4.

[Tomb3oBaThes TeopeMoit Daneca M TeOpeMOH 0 MPOMOPLUMOHATBHBIX OTPE3KaX, IPUMEHTh UX U
pELICHUS MPaKTHIECKUX 3a/1a4.

[TpuMeHAT MPU3HAKH MTOOOUS TPEYTONLHIKOB B PEIICHHH TeOMETPHUECKHX 3a/1ad.

[Tomb3oBatbes Teopemoii [Tudaropa s pelIeHns reoMeTpHIecKUX U IPAKTHIESCKUX 3aad.

CTpoUTh MaTeMaTHYECKYIO MOEND B MIPAKTHIESCKUX 3aadaX, CAMOCTOSTENEHO AeNaTh YepTEXK H Ha
XOJIUTH COOTBETCTBYIOIINE IITHHEL.

BrrageTs MOHATHAME CHHYcCa, KOCHHYCA H TAHT€HCA OCTPOTO YIIIa MPAMOYTOIEHOTO TPEYTOJIBHHKA.

[Tomb30BaThCs STUMH TOHSATHS MH JJISl PEUICHUS MIPAKTHISCKUX 3a/1a4.

Beraucenars (pa3muaHBIME CITOCOOAMH) TUIOIIAIh TPEYTOIBHUKA U THIOIIaIH MHOTOYTOBHBIX GUTYP
(MToB3ysCh, T/ie HEOOXOTUMO, KalbKYIATOPOM ).

[TpuMeHATh MOMy4YeHHBIE YMEHUS B TPAKTHUESCKHX 3aa4ax.

BriageTs MOHATHSAMH BITHCAHHOTO W LEHTPAJIBHOTO YTJd, MCIIONB30BATh TEOPEMBI O BIMCAHHBIX
yIiaxX, yriax MeXAy XopaamH (CeKyIIMMH) M yIile MEXAY KacaTeIbHOH W XOpHOW TpH peIleHHH
TeOMETPHIECKHX 3a/1a4.

BrageTs TOHATHEM ONMHCAHHOTO YETHIPEXYTONBHWUKA, MPUMEHSATh CBOHCTBA  OIHMCAHHOTO
YeTHIPEXYTOMBHUKA TIPH PEIICHUH 3a/1ad.

[IpuMeHATH TONydeHHBIe 3HAHWUSA Ha TPAaKTHKE — CTPOMTH MaTeMaTH4YecKHe MOJIENH I 3a1ad
pEaTbHOW SKH3HH W TIPOBOAWTH COOTBETCTBYIOLIME BBIUMCICHHS C TIPUMEHEHHEM TOHoOHS W
TPUTOHOMETPHH (TIOTB3YACH, T1Ie HEOOXOIMMO, KATEKYISITOPOM).

OcBoenne yueOHOro kypca «l'eomMeTpus» Ha ypoBHEe 9 Kjacca OCHOBHOTO OOILIETo oOpa3oBaHUS
TOJDKHO 00eCTIeYHBaTh TOCTHKEHHE CIEAYIOIINX TPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTaTOR:

e 3HaTh TPUTOHOMETpHYECKHe (YHKUHH OCTPHIX YIJIOB, HAaXOMUTh € HMX ITOMOLIBIO Pa3THIHBIC
SIEMEHTHl TPSIMOYTONLHOTO TPEYTroMbHHKA («pEIieHHe TPSAMOYTONBHBIX TPEYTOIEHHUKOBY).
Haxomuts (¢ TOMOIIBIO KaTBKYISATOpa) ATHHEL U YIITBI U HETAOTMIHBIX 3HAUSHHH.

e llomp3oBaTbes popMyTaMH TPUBEACHHS W OCHOBHBIM TPUTOHOMETPHYECKHM TOXKAECCTBOM IS
HaXOXJICHHUS COOTHOIICHIH MKy TPUTOHOMETPHUESCKHMH BETHIHMHAMH.

e lcnonp30BaTh TEOpEeMBI CHHYCOB M KOCHHYCOB Ui HAaXOXACHHS pa3IMYHBIX SJIEMEHTOB
TPEYTONBHUKA («PELICHHE TPEYTOIBHUKOBY ), TPUMEHATh UX MPH PEIICHUH T€OMETPUIESCKUX 3a1ad.



BrnaneTs moHATHAMHU MpeoOpazoBaHMs MOA00US, COOTBETCTBEHHBIX SJIEMEHTOB MOJOOHBIX (PUTYD.
[lonp30BaThbes cBOMCTBAMM MOJOOMS MPOU3BONBHBIX (PUTYp, YMETh BRIYMCIATH ATMHBI U HAXOAUTh
YIIIBl y TOA00HBIX (puryp. IIpuMeHaTh cBOMCTBa MOA0OUS B MPAaKTHUECKUX 3aauax.

YMeTh NpUBOANTE MPUMEPHI TOJOOHBIX (PUTYP B OKpY>KAIOIIEeM MUpE.

[lonp30BaThes TeOpEMaMHU O IPOM3BEICHUH OTPE3KOB XOPI, O MPOU3BEIECHUH OTPE3KOB CEKYILHUX, O
KBaJ[paTe KacaTelbHOM.

[lonp30BaThes BEKTOpaMHM, IIOHUMATh MX T€OMETPUUECKHH U (PU3MUECKHH CMBICIH, MTPHMEHATh UX B
PELIEHUH FeOMETPHUECKUX U (PH3NIECKUX 3a1a.

[IpuMeHSATH cKalspHOE MPOM3BEACHNE BEKTOPOB A HAXOXKACHUS IJIMH U YTJIOB.

[lonp30BaThes METOIOM KOOPAMHAT HA TUTOCKOCTH, IPUMEHATh €r0 B PELICHUH I'€OMETPHUECKUX U
MPaKTUYECKHUX 3a/a4.

BnaneTp MOHATHAMH TPaBWJIBHOTO MHOTIOYTONBHUKA, IJIHHBI OKPYXHOCTH, JAJIHHBI JyTH
OKPYXHOCTH M paJHaHHON Mephl yIia, yMETh BRIYHCIATH IJIOIIAb KPyTra U €ro 4acTeil.

[IpuMeHSTH MONTydeHHbIe YMEHHS B IPAKTHUECKHX 3a/auax.

HaxoauTes ocH (MM LEHTPBI) CUMMETPUN (PUTYp, TPUMEHATH IBMKEHUS TJIOCKOCTH B MPOCTEHUIIINX
clryvasx.

[IpuMeHATh TONyueHHBIE 3HAHUS Ha NMPakTHKe — CTPOUTh MaTeMaTHUeCKHe MOAENH A 3aaad
peaTbHOM SKM3HM W TPOBOAUTH COOTBETCTBYIOIIME BBIUMCICHHS C TNMPHUMEHEHHEM ION0OUS U
TPUTOHOMETPHUECKUX (PYHKLUUH (TTONB3YSACH, I'lle HEOOXOIUMO, KalIbKYJISITOPOM).

HNPEAMETHBIE PE3YJIbTATBI KYPCA « BEPOATHOCTD U CTATUCTHUKA»
IIpenMeTHBIE pe3ynbTaThl OCBOCHHMS Kypca «BeposTHocTs M cTaTHcTHKa» B 7 KJjacce

XapaKTECPHU3YIOTCA CIICAYIOIIUMHA YMCHUSAMMU.

Yutate HHGOPMALIHIO, TPEACTABICHHYIO B TAOMUIaX, HA THarpaMMax;

[IpencTaBnaTh HaHHBle B BHAe TaONHI, CTPOUTH TUArpaMMBl (CTONOMKOBBIE (CTONMOUATHIC) W
KPYTOBBIE) TIO MACCHBAM 3HAUCHHH.

OmnuceIBaTh U HHTEPIPETHPOBATh peallbHble YHCIOBBIC JaHHBIE, MPEACTABICHHBIC B TaOMMIIaX, Ha
auarpaMmax, rpapukax.

Hcmonp3oBaTe AN OMHMCAHWS ~ JaHHBIX — CTaTHCTHYECKHE  XapaKTePHCTHKH:  CcpeaHee
apuQMeTHIecKoe, MeTnaHa, HanOoJbIliee U HAMMEHBILIee 3HAYCHUS, pa3Max.

VmeTrs mpencraBieHHe O CIyHaifHOW W3MEHYMBOCTH Ha TpUMepax ILeH, (U3HYECKHX BEITHYNH,
AHTPOTIOMETPUIECCKUX TaHHBIX; HUMETh MPE/ICTABICHHE O CTATHCTHIECKOH YCTOWIHBOCTH.

HpC,Z[MCTHLIC PE3YIBTATBl OCBOCHUA Kypca «BCpO}ITHOCTB M CTaTHCTHKa» B 8§ Kiaacce

XapaKTECPHU3YIOTCA CIICAYIOIIUMHA YMCHUSAMMU.

UzBnekath W TpeoOpa3oBhBaThH HHGQOpMalMIO, NPEACTABICHHYIO B BHUAE TaONHIl, AHArpPaMM,
rpaduKoOB; MPEACTABNATEH NaHHbIe B BUJIe TaOIUII, THArpaMM, IpadKOB.

OnuceiBaTh JaHHBIE C TOMOILNBIO CTATUCTHYECKHX TOKazaTellel: CpeqHUX 3HaueHWH H Mep
paccenBaHus (pa3Max, TUCTIEPCHS U CTaHIApPTHOE OTKJIOHEHHUE).

HaxomuTh 4acTOTHl YHCIOBBIX 3HaUYE€HHWH W YacTOThl COOBITHH, B TOM HHCIIe MO pe3yabTaTaM
H3MepeHNil 1 HaOItoIeHU .

HaxomuTh BepoOSATHOCTH CIIy4aHHBIX COOBITHH B OIBITaX, 3Has BEPOATHOCTH DIEMEHTAPHBIX
COOBITHH, B TOM YHCIIE B OMBITaX C pABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSIMHU.
UcnonwzoBaTh rpaduyueckie MOJENH: JEPEeBO CIyHailHOro SKCIepUMEHTa, auarpamMmbl Dijepa,
YHCIOBas MpsIMas.

OnepupoBaTh MOHATHIMH: MHOKECTBO, IIOJIMHOXECTBO; BBITIONHATE ONEpaIli HaJl MHOKECTBaMH:
o0OBelMHEeHHe, TiepecedeHHe, [ONONHEHHE; MEepPEeUHCIITh >SIEeMEHTHl MHOMKECTB; MPUMEHSThH
CBOMCTBA MHOKECTB.

UcnonwzoBaTh rpaduyeckoe MpencTaBIeHHEe MHOXKECTB M CBSA3eH MeXIy HUMHU JUIS ONMUCAHUS
MPOIECCOB U SBIEHUH, B TOM YHCIIE NP PEIICHUH 3a/1a4 U3 IPYrHX YUeOHBIX MPEAMETOB U KYPCOB.

HpC,Z[MCTHLIC PE3YIBTATBL OCBOCHUA KypcCa «BCpO}ITHOCTB M CTaTHCTHKa» B 9 Kiaacce

XapaKTECPUIYIOTCA CIICAYIOIIUMHA YMCHUSAMHU.



W3Bnekath M nMpeoOpa3oBbIBAThE HHGOPMALIHIO, MTPEICTABICHHYIO B Pa3IMYHBIX HCTOUHHKAX B BUJIE
TaOIUL, AMarpaMm, rpapUKOB; MPEACTABIATh JaHHBIE B BIIE TAOIHL, AHArpaMM, rpadpHuKoB.
PemaTe 3amauM  OpraHM30BaHHBIM MepeOOpPOM BapHaHTOB, a TakKe C HCIONIb30BAHHEM
KOMOWHATOPHBIX TMPaBWI U METO/IOB.

Hcnonb30BaTh omMcaTeNlbHbIE XapaKTEPUCTHKH A MAacCHBOB YHCIOBBIX JaHHBIX, B TOM YHCIE
CpelHHe 3HAUEeHHUS U MEpPBI pacceUBaHMs.

HaxoauTe 49acTOThl 3Haue€HWH M 4YacTOTBl COOBITHS, B TOM HHCIE IONB3YACh pe3yIbTaTaMHu
MPOBEAEHHBIX U3MEPEHUH U HAOTIOICHHH.

HaXoauTe BEpOSATHOCTH CIy4alHBIX COOBITHIf B M3YHYEHHBIX OIBITaX, B TOM YHCIIE B OIBITAX C
PaBHOBO3MOXHBIMH JIEMEHTAPHBIMU COOBITHSMH, B CEpUSAX HCIBITAHMI 1O TEPBOTO yclexa, B
CEpHIX UCTIBITAHUN bepHyn.

HMeTh mpeacTaBieHNe O CIy4aifHOH BEIMIMHE U O paclpe/leIeHHH BEpOSTHOCTEH.

WMeThb mpencTaBieHNe 0 3aKOHe OONBIINX YHCceN KakK O MPOSBISHIH 3aKOHOMEPHOCTH B CITy4daifHOM
U3MEHUYMBOCTM M O POJM  3aKOHa  OONBIIMX  dYHced B  TpuUpoie M oOIIecTB



















































IHHOYPOYHOE INIJIAHUPOBAHHE S kaace

KoauvecTBo Yacos OcHoBHBIE
e | Kompomans | My | Drondoms | e
€ paboTsl padoTnl eSTeILHOCTH
1. | Psag HaTypaJIbHBIX UKceN U HYJb 1 YCTHBIN onpoc
2. | HecarnuHas cucTeMa 3allHCH HaTypaJIbHBIX YHcel. PuMckas 1 YcrHBI onpoc
HyMepauus
3. | UreHne M 3aKCch HATYpaJIbHBIX YHCEN. 3allUCh YHCTa B BHIE 1 0.25 IInceMeHHBIN
CYMMBI Pa3psAHBIX ClIaraeMbIX KOHTPOJIb;
4. | CpaBHeHHE HaTypaJbHBIX Yncel.BX0onHONH KOHTPOIb 1 1 KonTponbHas
paboTa;
5. | CpaBHeHHE HaTypaJIbHBIX vncell. Penenne 3anay ¢ mpakTHIECKIM 1 1 [IpakTHueckas
cofiep KaHueM paborta;
6. | OxpyriIeHHE HaTypaJbHBIX YHCEI 1 0.5 JliKTaHT
7. | OxpyriieHHe HaTypallbHBIX 4Hcell. Pemenne 3a1a4 ¢ 1 YcTHBIN onpoc
MPAaKTUIECKHM COJIEpKAHUEM
8. | OxpyrneHue HaTypaJdbHBIX YHcel. PellieHne 3ana4 ¢ 1 VYcTHBIM onpoc
MPAaKTHIECKHM COJIepKaHHEM
9. | Touxa. I[Ipsmas. JINHMK Ha TUTOCKOCTH 1 YcTHBIN onpoc
10. | JIy4 u oTpesok 1 YcTHBIN onpoc
11. | Inmuna oTpeska. CpaBHEHHE OTPE3KOB JUTMHBI 1 YCcTHBIN onpoc
12. | MeTpuieckue eqUHULBI IITHHBI 1 0,25 ITnceMeHHEIH
KOHTPOJIb;
13. | MeTpuieckue eqUHULBI TITHHBI 1 0,25 ITuceMeHHEIH
KOHTPOJIb;
14. | llIxansl ¥ KOOPAUHATHI 1 YcTHBIH onpoc
15. | HarypansHble uncia Ha KOOPIHHATHOH IPSIMOM 1 YcTHBIH onpoc
16. | OKpyXHOCTB M KpYyT 1 1 YCTHBIH onpoc
17. | IlpakTudeckas padota (Ha knerdaroil 6ymare) “IlocTpoenne 1 1 [IpakTnyieckas
y30pa 13 OKPYKHOCTH paborTa;
18. | O6obueHne 3Hanmit Mo TeMaM “HatypanbHble uncna’v "JInaun 1 YcTHBIN onpoc
Ha TUIOCKOCTH"
19. | KontponwHas padora Nel mo Temam “HaTypanbHble unicna’v 1 1 KonTponbhas
"JIuHnK Ha TIocKocTH" paborTa;
20. | JedcTBue cnoxenusa. KommoneHnTs! Aelicteud. Haxoxaenne 1 YcTHBIN onpoc




HCU3BCCTHOI'O KOMITIOHCHTA.

2] | CioxeHHe MHOTO3HAYHBIX HaTypaJbHBIX YHCEN @poHTamBHAS

22. | IlepeMecTUTENBHOE H COUYETATENBHOE CBOMCTBA CIIOKEHHUS. YcrHBI onpoc
CoiicTBO HyINs IpH cloxkeHnH. Mcronb3oBanue OykB s
CBOMCTB apH(pMETHUECKUX NeHCTBUH.

23. | Pemenne 3a1a4 1 ynpa)kHEHU Ha TIPUMEHEHHE [TuceMeHHBIH
NEPEMECTUTENLHOTO U COYETATENIEHOTO CBOMCTB CIIOKEHMSL. KOHTPOJIb;

24. | BelunTaHue Kak AecTBHE, OOpaTHOE cIOKeHN0. KOMIIOHEHTHI VYcTHBIH onpoc
nevicTBus. HaxoxxIeHNe HEM3BECTHOTO KOMITOHEHTA

25 | BelunTaHue Kak AefcTBHe, 0OpaTHOE cIoXKeHHI0. KOMITOHEHTEHI (dpoHTanbHas
nevictBus. HaxoxIeHNe HeM3BECTHOTO KOMITOHEHTA

26. | BelunTaHne MHOTO3HAYHBIX HaTYPaJIbHBIX YHCET YcTHBIN onpoc

27. | Pemienue TeKCTOBBIX 3aJa4 apU(pMETHUECKIM CIIOCOOOM [TuceMeHHBIH

KOHTPOJIb;

28. | PemeHne TEKCTOBBIX 3a/1a4 C MOMOIIBIO CIIOKEHHS U BBIYHTAHUS. YcTHBIN onpoc

29 | Obobuenne 3Haunil Mo TeMe “CloxkeHne U BEIMUTaHHIE YcTHBIN onpoc
HaTypaJbHBIX Yncen .

30. | KontponsHasa padotaNe2 o Teme “CnokeHne U BEIMUTaHUE KonTponbHas
HaTypaJbHBIX Yncen . paborTa;

31. | HeiictBue ymHoxkeHne. KommnoHeHTH! aelicTBus. HaxoxaeHnue VYcTHBIM onpoc
HEM3BECTHOTO KOMITOHEHTA.

32 | IlepeMecTHTENBHOE M COUYETATENBHOE CBOMCTBA YMHOKEHHS. VYcTHBIN onpoc
HcnonszoBanue OYKB JUIsl CBONCTB apupMeTHUECKUX NeHCTBUM.

33. | YMHOXEHHE MHOTO3Ha4YHBIX HaTypaJlbHBIX uncell. CBOMCTBa HyJIA [TuceMeHHBIH
W €IMHHUIIBI TPH YMHOKEHUHI KOHTPOJIb;

34. | PacnipenenurtenbHOe CBOMCTBO YMHOXKEHUS. Vcnonb3oBaHe OYKB VYcTHBIN onpoc
JUIs CBOMCTB apudMeTHIeCKUX JeHCTBHH.

35. | PacnipenenurenbHoe cBOMCTBO YMHOXeHUS. [[puMeHeHne nipn VYcTHBIN onpoc
BBIUHCIICHUSX.

36 | PaciipenenurensHoe cBOMCTBO yMHOXEHMS. [I[puMenenne npn YcTHBIN onpoc
BBIUHCIICHUSX.

37. | KBagpat u xy0 uncina. YCcTHBIN onpoc

38. | CteneHb ¢ HaTYpalIbHBIM ITOKa3aTeNeM YcTHBIN onpoc

39. | Hlenenue xak aeicTBue, oOpaTHOe yMHOKeHNIO. KOMIIOHEHTHI YcTHBIN onpoc
nevicTBus. HaxoxIeHNe HeM3BECTHOTO KOMITOHEHTA

40. | JleneHre MHOTO3HAYHBIX YHCEIL. YcTHBIN onpoc

41 | JlemeHue MHOTO3HAYHBIX YHCEI YcTHBIN onpoc




42. | [leneHue c OCTaTKOM. 1 YCcTHBIN onpoc
43. | [lenenne c octaTkoM. PelieHue 3aay ¢ mpakTHYECKUM 1 IIncrMeHHEII
COZICp)KaHUEM. KOHTPOJIb;
44. | [lenuTenu U KpaTHBIE YHCIIA. 1 YCTHBIN onpoc
45. | IlpusHaku nenumocTH Ha 2, 5, 10. 1 YcTHBI onpoc
46. | IlpusHaku nemumocTH Ha 3, 9. 1 1 [IpakTHueckas
paborTa;
47. | IlpocTble B cOCTaBHBIE YHCIIA. 1 YcTHBIN onpoc
48. | Pa3noxeHne Ynciia Ha IPOCThlE MHOKHUTEIN 1 YcTHBIN onpoc
49 | PaznoxeHHe 4nciia Ha MPOCThIE MHOKHTETH 1 YcTHBIN onpoc
50. | Uncnossle BelpaxkeHus. UreHne u cocrasnenue. [lopsaaox 1 YcTHBIN onpoc
BBITIOJIHEHUS IeHCTBUI TIPH BBIYMCICHUN 3HAUE€HUS YHCIOBOTO
BBIPaKEHUS
51. | IlpeoGpa3oBaHMe YMCTOBBIX BBIpAKEHHH 1 0,25 IInceMeHHBIN
KOHTPOJIb;
52. | Pemenue TekcToBBIX 3a1a4. Mcnionp3oBaHne IpH pelieHUH 3a1a4 1 YcTHBIN onpoc
TaOJIUI U CXEM
53. | PemeHne TekcTOBBIX 3aa4. 3agaud Ha YacTH 1 YcTHBIN onpoc
54 | PellleHne TeKCTOBEIX 3ada4. 3a0aql Ha YacTH 1 YcTHBIN onpoc
55 | Pemenne TeKCTOBBIX 3a/1a4 HAa HAXOXK/JIECHUE ABYX HUCEN MO UX 1 VYcTHBIM onpoc
CYMME U Pa3HOCTH.
56 | PellleHne TekcTOBEIX 3adad. 3aadd Ha NBIDKEHHE 1 YcTHBIN onpoc
57 | Pemenne TeKCTOBBIX 3a/1ad. 3ajauyl Ha IBH)KESHHE IO PEKE 1 YcTHBIN onpoc
58 | Pemenne TeKCTOBBIX 3a/1ad. 3aJa4uyl Ha IBMKCHHE IO PEKE 1 YCcTHBIN onpoc
59. | ObobuieHue 110 TeMe “YMHOKEHHE U JAeNeHHUE HaTypallbHBIX 1 VYcTHBIN onpoc
gucen”
60. | KontponsHas padota Ne 3 o Teme “YMHOXKeHHE U AeTeHHE 1 KonTponbhas
HaTypaJbHBIX uncen" paborTa;
61. | Jlomanad. lI3Mepenne [UIMHBI JIOMaHOH 1 YcTHBIH onpoc
62. | Yruel. Buns! yrios 1 YcTHBIN onpoc
63. | MsmepeHne yrios 1 YCcTHBIN onpoc
64. | Nsmepenne yrios. CpaBHEHHE YIIIOB 1 [TuceMeHHBIH
KOHTPOJIb;
65. | U3mepenue yrnos. [Ipaktiudeckas padota“Iloctpoenue yrios” 1 0,5 [IpakTHueckas
paboTa;
66. | Homu. JIpoOb Kak croco® 3amicH HacTH BETHYHHEI 1 YcTHBIN onpoc
67. | OObikHOBEHHBIE ApoOu. [IpakTHuecKue 3aa4H, cofepKalinue 1 YcTHBIN onpoc




JIOJIU ¥ TPOOH.

68 | OObIkKHOBeHHBIe TpoOu. [IpakTueckue 3a1aun, coaepxaie 1 YcTHBIN onpoc
JOJN M IpoOH
69. | OcHOBHOE CBOHCTBO ApoOu. PaBeHCTBO apobei. 1 YCTHBIN onpoc
70. | IlpuBeneHue npobH K HOBOMY 3HaMEHATEIIO 1 [TuceMeHHBIH
KOHTPOJIb;
71. | llpuBeaenue npobH K HOBOMY 3HaAMEHATEIIO 1 YcTHBIN onpoc
72. | CokpanieHue apooei 1 YcTHBIN onpoc
73. | Cokpaienne qpooeit 1 IIncrMeHHEII
KOHTPOJIb;
74. | PemeHue 3a1a4 Ha HaXOKIeHHE YACTH LIEJIOTO 1 YcTHBIN onpoc
75 | Pelllenne 3aav Ha HaXOKAeHHE IEJIOTO IO €ro YacTH 1 YcTHBIN onpoc
76 | Pelllenne 3aad Ha HaXOKJAEHHE 1[EJIOTO IO €ro YacTH 1 YcTHBIN onpoc
77. | PenieHne TeKCTOBBIX 3a/lad, COIEPXKAIUX TpoOH 1 YcTHBIN onpoc
78. | CpaBHeHHUe npobeit 1 YcTHBIN onpoc
79. | llpaBuibHEIE U HEMPAaBWIbHBIE IPOOH 1 YcTHBIN onpoc
80. | CpaBHeHue apobeii. Penenne 3a1a4 ¢ mpakTHIECKUM 1 YcTHBIN onpoc
CoTep)KaHUEM.
81. | CmemaHHbBIe TpodH 1 YcTHBIN onpoc
82. | IlepeBoa HempaBUIBLHOM poOH B CMEIIAHHYIO 1 YcTHBIN onpoc
83. | IlepeBoa HempaBUILHOM IpoOH B CMEIIAHHYIO M 0OpaTHO 1 YcTHBIN onpoc
84. | IlepeBoa HenmpaBHUILHOM IpOOH B CMEIIAHHYIO M OOPaTHO 1 YCcTHBIN onpoc
85. | M300paxeHne OOBIKHOBEHHBIX ApoOeil ToukaMi Ha KOOPANHATHOM 1 0,25 [IpakTHueckas
psIMOi paborTa;
86. | M300paxeHne OOBIKHOBEHHBIX ApoOeil ToukaMi Ha KOOPANHATHOM 1 0,25 [IpakTHueckas
psIMOi paborTa;
87 | Pemenue 3aau cofepxanux Ipooun 1 YcTHBIH onpoc
88. | Pemenne npakTH4ecKHX M NPHKJIAJHBIX 3a8a4 1 YcTHBIH onpoc
89. | Pemenne npakTH4ecKnX W NPHKJIAJHBIX 3a7a4 1 YCcTHBIN onpoc
90. | O6obuienne 3HaHMi Mo TeMe “Jlonu u qpodbu” 1 YcTHBI onpoc
91. | KontponsHas padota Ne4 o teme “Jlonu u gpodu” 1 KonTponbhas
paborTa;
92. | MHoroyronsHuKH. TpeyroibHuK. 1 YCcTHBIN onpoc
93. | UeTblpexyroibHUKH. PaBeHcTBO uryp 1 YcTHBIN onpoc
94. | IIpsamoyroneHuk. Kanpar. CBoiicTBa CTOPOH U yIJIOB 1 YcTHBIN onpoc
IpSMOYTOJILHHKA, KBaApaTa
95. | IlpsmoyronsHuk. KBagpat [Ipaktuueckas pabora "I[loctpoenne 1 0,5 [IpakTHyieckas




MPSMOYTONBHUKA C 3aJaHHBIMH CTOPOHaMH Ha HETMHOBAaHHOM
Ooymare”

paborTa;

96. | Ilepumerp TpeyroibHHKa 1 YCTHBIN onpoc

97 | IlepumeTp npsAMOYroJIbHUKA, KBaIpaTa 1

98. | IInomags MpsIMOYTroJIbHNKA, KBaipaTa. EAUHULIBI U3MEPEHHS 1 VYcTHBIH onpoc
TUTOIAIH.

99. | IInomwags mpsIMOYTroJIbHYKA, KBapaTa. EAUHULIBI U3MEPEHHS 1 VYcTHBIH onpoc
TUTOIIAH.

100. | IInomaau MHOTOYTOIBHUKOB, COCTaBICHHBIX U3 1 VYcTHBIH onpoc
PSIMOYTOTBHHUKOB.

101. | Pemienne mpakTHYeCKUX 3a/1ad Ha HAXOXJICHUE TUIOLIATN 1 YcTHBIN onpoc
pSIMOYTOJIbHHKA, KBaJpaTa, IepUMeTpa MHOTOYT OJIbHHKA

102 | O6001meHne 3HaHUH 1o TeMe “MHOroyrorsHUKH 1 YcTHBIN onpoc

103. | KontponsHas padota NeS o Teme “MHOroyroasHuKn” 1 KonTponbHas

paborTa;

104. | CnoxxeHne U BEIUUTaHUE OOBIKHOBEHHBIX ApoOeH ¢ OTMHAKOBBIMH 1 YcTHBIN onpoc
3HaMeHaTeNsIMH

105. | CnoxeHue M BEIUUTaHHE OOBIKHOBEHHBIX ApoOeil. 3aKoHBI 1 VYcTHBIN onpoc
CITOKEHMSL.

106. | CoxxeHne cMeIIaHHBIX poOei 1 IIncrMeHHEII

KOHTPOJIb;

107 | Beruutanue cMemaHHBIX ApoOeit 1 YcTHBIN onpoc

108. | CnoxeHHe M BEIUHTaHHE CMELIaHHBIX ApoOeil. 1 YCcTHBIN onpoc

109 | UncnoBble BEIpa)keHHS, COEPKALINE CIOKEHNE H BBIYUTAaHHE
CMEIIaHHBIX Apobei

110. | CnoxeHue M BBIUUTaHHE OOBIKHOBEHHBIX poOeil. Perenne 1 VYcTHBIN onpoc
TEKCTOBBIX 3aJ1a4, COIEPXkAILUX Ipoou

111. | CnoxxeHre U BRIUMTaHNE OOBIKHOBEHHBIX Apobeit. Penienne 1 VYcTHBIN onpoc
TEKCTOBBIX 3aJ1a4, COIEPXkAILUX Ipoou

112. | YMHOXeHHe OOBIKHOBEHHON IpOoOH Ha HaTypallbHOE YHCIIO 1 YCcTHBIN onpoc

113. | YMHOKeHHe 0OBIKHOBEHHBIX JIpoOei 1 YcTHBIN onpoc

114. | YMHO)eHHe OOBIKHOBEHHBIX Apo0eit 1 YCcTHBIN onpoc

115 | YMHOXeHHe cMEeIIaHHBIX apobei 1 YcTHBIN onpoc

116 | YMHOXeHHe cMEeIIaHHBIX Apobei 1 YcTHBIN onpoc

117. | YMHOXeHHe OOBIKHOBEHHBIX ApoOel. UncnoBble BEIpaXEeHHNS, 1 YcTHBIN onpoc
coIep)Kale YMHOKEHHE OOBIKHOBEHHBIX Ipo0Oei

118. | YMHOXeHHe 0OBIKHOBEHHBIX JIpoOel. UncnoBble BEIpaKEHNUS, 1 YcTHBIN onpoc




coJiep Kalliie YMHOXKEHHE OOBIKHOBEHHBIX OpobOei

119. | YMHO)eHHe OOBIKHOBEHHBIX Ipo0eil. PellieHne TekcTOBBIX 3a1ay, 1 YcTHBIN onpoc
COJIEPXKAITMX OOBIKHOBEHHBIE TPOOH.

120. | YMHO)XeHUe OOBIKHOBEHHBIX Ipobeil. Pellienne TekcTOBBIX 3aad, 1 IIncrMeHHEII
COJEPXKALTNX OOBIKHOBEHHBIE TPOOH. KOHTPOJIb;

121. | YMHO)eHHe npobeii. Perienne TekcTOBBIX 3a7a4, COAepKAIINX 1 VYcTHBIH onpoc
OOBIKHOBEHHEBIE IPOOH

122. | BzaumHo obpaTHBIE ApodH 1 TectupoBaHnue;

123. | JleneHue oOBIKHOBEHHOM poOU Ha HATYpaJTbHOE YHCIIO 1 YcTHBIN onpoc

124. | Jlenenue oOBIKHOBEHHON ApOoOU Ha HaTypalbHOE YHCIO. PenieHne 1 VYcTHBIN onpoc
MPAaKTUIECKHX M MPUKIAJHBIX 33734

125. | JleneHue oOBIKHOBEHHBIX APOOEH. 1 YcTHBIN onpoc

126. | JleneHne oOBIKHOBEHHBIX APOOEH. 1 YCcTHBIN onpoc

127. | [leneHue oOBIKHOBEHHBIX ApoOel. UNcIoBBIE BRIpaXEHHS, 1 YcTHBIN onpoc
coJiep)Kalye aeneHne oObIKHOBEHHBIX Ipobei

128. | Jlenenue oObBIKHOBEHHBIX po0Oeil. Pemienne 3aiay Ha eneHue 1 IIncrMeHHEIH
OOBIKHOBEHHBIX Apo0ei KOHTPOJIb;

129. | UncnoBble 1 OYKBEHHBIE BBIpaXKEHUS, COepKale 1 VYcTHBIM onpoc
OOBIKHOBEHHBIE IpoOH. YTIpOLIIeHHE BRIpAKEHUH

130. | UncnoBble 1 OYKBEHHBIE BBIpa)KEHUS, CoepKalie 1 VYcTHBIM onpoc
OOBIKHOBEHHBIE IpoOH. YTIpOLIeHHE BBIpAKEHUH

131. | OcHoBHBIE 3a]auK Ha ApoOH 1 [IpakTHueckas

paborTa;

132. | Pemlenne TekcTOBBIX 3a7a4 Ha HaXOXKIeHHE YACTH IEJIOTO 1 YcTHBIN onpoc

133. | Pemrenne TeKCTOBBIX 3a/1a4 Ha HaXOKIeHHE LEJIOTO IO ero YacTH 1 YcTHBIN onpoc

134. | Pemrenne TeKCTOBBIX 3a/1a4 Ha HaXOKIeHUE LEJIOTO IO ero YacTH 1 YcTHBIH onpoc

135 | O6o6menue mo TeMe o Teme “JIefcTBUS ¢ OOBIKHOBEHHBIMHU 1 VYcTHBIN onpoc
apobdsmu”

136. | KonTponbHas paboTa o Teme*/leiicTBUS ¢ OOBIKHOBEHHBIMHU 1 KonTponbhas
apobsmu” paborTa;

137. | MHororpanHukH. 1IpAMOyroIpHBIN MapaieenuIes. 1 YcTHBIN onpoc
N3006pakeHne MpsIMOYTroIbHOTO MapajuleTeNnueia

138. | Ky6. U3006pakenue kyda. Pa3BepTka kyba 1 YcTHBI onpoc

139. | Pa3BepTkH NpsAMOYTOJIBHOTO NMapaJlIeNIeUIIeNa 1 TectupoBaHnue;

140. | Co3nanue Mozene MHOTOIpaHHUKOB (M3 OyMaru, IpoBOJIOKH, 1 0,5 [IpakTHueckas
TUTACTHJIMHA U JIp.) paborTa;

141. | TlonsaTtue o6béMa. Enunuiel namepeHuns oobEmMa 1 YcTHBIN onpoc




142. | O6BEM kyba 1 MPSIMOYTONLHOTO Mapallieenuneaa 1 YCcTHBIN onpoc

143. | EguHuiel Maccbl. ETMHNWLBL BpEMEHH. 1 YCcTHBIN onpoc

144. | EgnHuiel Maccbl. ETHMHNWIBL BpEMEHH. 1 YcTHBIN onpoc

145 | Pemenne npakTHYeCKUX 3a7a4 Ha HaXO0KICHHE TLIOIAIN 1 VYcTHBIH onpoc
MOBEPXHOCTH, 00BEMa KyOa U IPSIMOYTOJIEHOTO MapaJuleNenunesia

146. | Ilnomans noBepxHocTH. [IpakTueckas paboTa mmo Teme 1 0,5 [IpakTHueckas
“IImonaab MOBEPXHOCTH KyOa U MPSIMOYTOIBHOTO pabora;
napajuieyenunena’”’

147. | lecaTiyHasl 3aMch APOOHBIX YHCEN 1 YcTHBIN onpoc

148. | 3anuce u yTeHHE JeCITHUHBIX Opobei 1 JuxTanT

149. | CpaBHEHNE NECATUYHBIX ApoOei 1 [IpakTHueckas

paboTa;
150. | CpaBHEHHE NECATUYIHBIX ApoOei 1 [IpakTHueckas
paborTa;

151. | Pemenne npukiagHbIxX 3a1a4 ¢ UCTIOJIb30BaHUEM CPaBHEHHS 1 YcTHBIN onpoc
JECATHYHBIX Apodei

152. | M3o0paxeHne AeCATUUHBIX IpoOei TOUKaMH Ha YHUCITOBOH 1 YcTHBIN onpoc
psMOit

153. | CnokeHrie W BRIUUTAHUE TECATHUHBIX TpoOeit 1 YcTHBIN onpoc

154. | CnoxxeHne W BRIUHTAaHUE TECATUUHBIX poOeil 1 YcTHBIN onpoc

155. | CnoxeHne U BRIUUTaHUE JECITHUHBIX qpobOeil. Pemenue 1 IIncrMeHHEII
TEKCTOBBIX 3af1a4, COAEPKAIINX JeCITHIHbIE TPOOH KOHTPOJIb;

156. | Pemenne npakTHYECKHUX U MPUKIAIHBIX 337a4 C HCIIOJIb30BaHUEM 1 VYcTHBIN onpoc
CIIOKEHMSI M BEIYUTAHUS ASCATHUHBIX IpoOei

157. | Pemienne npakTHYECKHUX U MPUKIAIHBIX 33Ja4 € HCIIOJIb30BaHUEM 1 VYcTHBIN onpoc
CIIOKEHMSI M BEIYUTAHUS ASCATHUHBIX IpoOei

158. | IlpubmikeHHbIe 3HaUeHUS uncen. OKpyTIeHNe TeCIATUIHBIX 1 JlukTaHT
npobeit

159. | Pemenne npakTHYeCKNUX U MPHKJIAIHBIX 3a7a4 Ha OKPYTJICHHE 1 VYcTHBIN onpoc
JECATHYHBIX ApoOei

160. | Pemenne npakTHYECKHUX U MPHUKIAIHBIX 3a/1a4 HA OKPYTJICHHE 1 [TuceMeHHBIH
JECATHYHBIX ApoOei KOHTPOJIb;

161. | O6o06IeHrEe 3HaHNTT 110 TeMe «ClokeHNe H BEIYHTAHHE 1 YcTHBIN onpoc
JECATHUHBIX ApoOeiDy

162 | KonTponbHas padotaNe7 mo Teme «ClokeHUe U BEIUUTaHHE 1 KonTponbhas
JEeCITUYHBIX Opobei» paboTta

163. | YMHOX€EHHUE NeCITUIHBIX JpoOeil Ha HaTypaJlbHOE YHCIIO 1 YcTHBIN onpoc




164. | YMHoxeHue aecatuaHoi qpo6u Ha 10, 100, 1000 u 1.1 1 YCcTHBIN onpoc

165. | YMHOXEHHe JecITUUHBIX Apobeit 1 YCcTHBIN onpoc

166. | YMHOXEHHE JecITUYHBIX Apodeit 1 YcTHBIN onpoc

167. | YmHoxeHue aecatuuHon apodu Ha 0,1, 0,01, 0,001 u 1.1 1 YcTHBIN onpoc

168. | YMHOX)eHHe JecaTHIHBIX Apobeil. Penienne TeKCTOBBIX 3a/1a4 1 IIncrMeHHEII

KOHTPOJIb;

169. | Pemienne npakTHYECKHUX U MPUKIAIHBIX 337a4 € HCIIOJIb30BaHUEM 1 VYcTHBIH onpoc
YMHOXEHUS ASCATHUHBIX Tpodeit

170. | JleneHue necaTHIHBIX ApoOeil Ha HaTypaJlbHOE YHCIIO 1 YcTHBIN onpoc

171. | lenenue necaruunoi apo6eit na 10, 100, 1000 u .1 1 YcTHBIN onpoc

172. | JlenmeHue AecITUUHBIX ApoOeil 1 YCcTHBIN onpoc

173. | Jlenenue necaTHIHBIX Apodeit 1 YcTHBIN onpoc

174. | Jenenue aecatuuno apodeit Ha 0,1, 0,01, 0,001 u 1.1 1 YCcTHBIN onpoc

175. | lenenue necaTuuHbIX ApoOeil. Penenne TeKkcTOBBIX 3a/1ad 1 YcTHBIN onpoc

176. | Pemienne npakTHYECKHUX U MPUKIAIHBIX 337a4 € HCIIOJIb30BaHUEM 1 YcTHBIN onpoc
JeNeHus JecITUUHBIX Apobeit. CpenHee apudpMeTHIeckoe

177. | Pemienne npakTHYECKNUX U MPHKJIATIHBIX 3a7a4 C UCTIOJIb30BaHUEM 1 YcTHBIN onpoc
JeNeHus JecITUIHBIX pobeit. CpenHee apudMeTHIeckoe

178. | PemieHne mpakTHYECKNX U MPUKIAAHBIX 33124 C UCITOIB30BAaHHEM 1 TectupoBanue;
JeNIeHUs JeCITUIHBIX Apodeit

179 | Pemienne npakTH4YeckuX 3aa4, COAEPKaIINX OOBIKHOBEHHBIE 1 1 VYcTHBIM onpoc
JecITUIHBIE IpOoOH

180 | Pemienne nmpakTH4eckux 3aja4, coAep>KallnX OOLIKHOBEHHBIE 1 1 VYcTHBIN onpoc
JecITUIHBIE IpOoOH

181 | Pemenne npakTHYECKHUX M MPHUKIAJHBIX 3a7a4, COACPHKAIINX 1 VYcTHBIN onpoc
Mpe/icCTaBJIeHNe JaHHBIX B BHJIe TaOIUIL.

182 | Pemenne npakTHYECKUX U MPHUKIAJAHBIX 3a7a4, COACPKAIINX 1 VYcTHBIN onpoc
Mpe/ICTaBJIeHNEe JaHHBIX B BIJIE CTOJIOUATHIX JUArpPaMM.

183 | Pemenne npakTHYECKUX M MPHUKJIAJHBIX 3a7a4, COACPHKAIINX 1 VYcTHBIN onpoc
Mpe/ICTaBJIeHNEe JaHHBIX B BIJI€ CTOJIOUATHIX AUArPaMM.

184. | PemieHne TeKCTOBBIX 3aJa4, COAEP>KALIUX 3aBHCHMOCTb, 1 TectupoBaHnue;
CBSI3BIBAOIIME BETHYMHEL: lIeHa, KOIHYECTBO, CTOUMOCTE

185. | Pemienne 3amau nepebopoM BceX BOZMOKHBIX BAPHAHTOB 1 YCcTHBIN onpoc

186. | Pemienne 3amau nepebopoM BceX BOZMOKHBIX BAPHAHTOB 1 YcTHBIN onpoc

187. | Pemlenne TeKCTOBBIX 3aJa4 Ha HaXOXKJIeHHE YaCTH LIEJIOTO 1 YcTHBIH onpoc

188. | Pemrenne TeKCTOBBIX 3a/1a4 Ha HaXOKIeHHE LIEJIOTO IO ero YacTH 1 YcTHBIN onpoc

189 | PemmeHne TekcTOBEIX 3a7a4. 3aady Ha YaCTH 1 YcTHBIN onpoc




190 | PemeHne TekcTOBEIX 3afa4. 3aJadd Ha YaCTH 1 YCcTHBIN onpoc

191 | O6o6mmenue o TeMe “JlecaTuanbie Apodu” 1 YcTHBIH onpoc

192. | KontponsHas pabota Ne§ mo teme “IlecsaTnunble Apoon” 1 KonTponbhas

paborTa;

193. | IloBTopeHue u ob6ob61eHne. J[efcTBYS ¢ HATypaJIbHBIMH YHCTaMU 1 YcTHBIN onpoc

194. | IloBTOopeHue n 06o6IeHHe. UNcToBBIE U OYKBEHHBIE BBIpaXKEHMS, 1 VYcTHBIH onpoc
MOPSIOK NeHCTBUM, HCTIONBb30BaHNe CKOOOK. YIpoIeHNe
BBIPKECHMI

195. | IloBTopenue n o6obmenHne. OKpyrieHne HaTypalbHBIX YHCE, 1 VYcTHBIH onpoc
JeCITUYHBIX Opobei

196. | IloBTopenue n ob6obmeHne. ClnoXeHHe 1 BEIUUTaHHE 1 YcTHBIN onpoc
OOBIKHOBEHHBIX JIpo0Oeil

197. | TloBTOopenue u 0600IIeHHE. YMHOXKEHNE U JelIeHHe 1 YcTHBIN onpoc
OOBIKHOBEHHBIX JIpo0Oeil

198. | TloBTOpenue n o6o00IIeHNE. Penienne TeKCTOBBIX 3a/1ay, 1 YcTHBIN onpoc
coJiepKaimx Apoobu. OCHOBHEIE 3a]]aul Ha IpoOn

199. | TloBTOpenue n o600IIeHNE. PenlieHre TeKCTOBBIX 3a/1ad Ha 1 YcTHBIN onpoc
JBIDKEHHE, TOKYTIKH, paboTy

200. | IToBTopenue u o6obIeHne. CloKeHHe U BRIYUTaHUE JECATUUHBIX 1 VYcTHBIM onpoc
npobeit

201. | TloBTopenue u oboO0IIeHHE. YMHOXKEHUE U JIENIEHNUE NeCATHIHBIX 1 VYcTHBIM onpoc
npobeit

202 | [ToBTOpenue u 0600IIeHHE. YMHOKEHNE U IeNIeHHE IECATHUHBIX VYcTHBIN onpoc
npobeit

203. | IloBTopenne u o6oOIIeHNe. PellieHne TEKCTOBBIX 3aad C 1 KonTponbhas
MPaKTHUECKNM cOfIepKaHHeM paborTa;

204. | TloBTopenue u oboOIIeHNe. PellieHne TEKCTOBBIX 3aad C 1 VYcTHBIN onpoc
MPaKTHUECKNM cOfIepKaHHeM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 204




MATEMATHKA 5-6 KJIACC
YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI I YHEHHUKA

Hopodeer I'.B., Hapeirmn U.®., CyBopoBa C.b. u apyrue, MaTemaTnka, AKIIHOHEpHOE OOIIECTBO
"UsnarensctBo "lIpocBemenne”

METOAUMYECKHE MATEPHAJIBI 1JI51 YHUTEJIA

1.bynumoBud E.A. MatemaTuka. Apupmetnka. ['eomerpus. 5 kiace: yueOHUK T 00111e00pa3oBar.
yupexaenuit./ E.A. byanmosuy, I'.B. [lopogees, C.b. CyBoposa u ap. — M.: IIpocsemenue, 2010.

2. 2nexTpoHHOE MIPUIIOKEHNE K YUeOHHUKY. — M. : IIpoceenienmue, 2010. '
3. bynumosuu E.A. MatemaTtnka. Apudmeruka. I'eomerpus. Terpaab-TpeHaxép. S5 Kiacc: mocobue s
yudanmxcs oomeodpazonat. yupexaenuit. / E.A. byaumosny, JI.B. Ky3znenosa, C.C. MunaeBa u ap. — M. :
IIpocsemenne, 2010.

4. bynumoru4 E.A.. Matematnka. Apudmernka. 'eomeTpus. 3agauHuK-TpeHaXEP. S Kacce: mocodue At
yudanmxcs oomeodpazonat. yupexaenuit. / E.A. byaumosny, JI.B. Ky3znenosa, C.C. MunaeBa u ap. — M. :
IIpocsemenne, 2010.

5.Ca¢onoBa H.B. Marematuka. Apudmernka. 'eomerpus. TeTpags-sk3amMeHaTop. 5 kinacc: mocodue s
yuamuxcs obuieodpazopar. yupexaeHunit. — M.: Ilpocsenienne, 2010.

6.Ky3nenona JI.B. MaremaTuka. [loypouHoe TeMaTHueckoe MIaHUPOBAaHUE 5 Kilacc: MocoOue Ui yauTenen
obmeoOpazosar. yupexaenuit. / JI.B. Kysnenosa, C.C. Munaesa, JI.O. PocnoBa u ap. — M.: Tlpoceemienue,
2010.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
https://www.yaklass.ru

https://math5-vpr.sdamgia.ru
https://edu.skysmart.ru

https://resh.edu.ru/

MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOHECCA
YYEBHOE OBOPYAOBAHMUE

. VYyeOHo-TIpakTHUECKOE " yueOHo-1abopaTopHoe obopynoBaHue:
— JIocKa MarHuTHas c KOOPIHHATHOM CETKOIf;
— KOMIUIEKT YePTEKHBIX HHCTPYMEHTOB (KJIACCHBIX M Pa3/aTOUHBIX): IMHEHKA, TPAaHCTIOPTHP, YTOIBHHK
(30°, 60°), YTOJIBHUK (45°, 45°), ITUPKYITb;

— KOMIUICKTHI IINTAHUMETPHUHUYCCKUX U CTECPCOMECTPUUCCKUX TECI (,Z[CMOHCTpaL[I/IOHHLII‘;I n paB,Z[aTO‘IHLII‘;I);—
KOMIUICKTEI IJIA MOACITHPOBAHUA (I_[BCTHa}I 6yMara, KapTOH, KaJIbKa, KJICI‘;I, HOXHUITHI, HJ'IaCTI/IJ'II/IH).

OBOPYAOBAHME /IUIAA TPOBEAEHU S JIABOPATOPHBIX U TIPAKTHYECKHUX PABOT



AJITEBPA 7-9 KJTACCBI

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA
Hopodeer I'.B., CysopoBa C.b., bynumonu E.A. u npyrue, Anrebpa, 7 xiacc, AKIHOHEpHOE
obmiectBo "U3narensctio "llpoceenienne";

Hopodeer 1'.B., CysopoBa C.b., bynumosnu E.A. u apyrue, Anrebpa, 8 kiacc, AKUHMOHEpPHOE
obmmectBo "U3narensctBo "lIpoceenienne”; Beenute cBoil BapuaHT:

Hopodeer 1'.B., CysopoBa C.b., bynumosuu E.A. u apyrue, Anrebpa, 9 kmacc, AKIMOHEpHOe
obmectBo "M3narensctBo "lIpocBenienne";

METOANYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

1. EBcragppeBa JL.II., Kapnm A.Il. Anre6pa. [Iupaktuueckue wmartepuansl. 7,89 kmacc / I'.B.
Hopodees, JI.B. Kyzunenosa, C.C.

Mpunaesa, C.B. CyBoposa. — 3-e u3n. — M.: IIpocsenienne, 2009

2. IIpumepHas mporpaMma o01e00pa3oBaTENbHBIX YUPEKICHUH 10 MaTeMaTHKe

3. CTaHIapT OCHOBHOT'O 00Ilero 0Opa3oBaHMs IO MaTeMaTHKE.

HUDOPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

1. www. edu - "Poccuiickoe obpazopanne" denepalbHbIi MopTa.

2. www.school.edu - "Poccuiickuii o61eodpa3zoBaTenbHbIi mopTan'”.

3. www.school-collection.edu.ru/ EnuHas komnekius LuppoBbIX 00pa3oBaTeIbHBIX PECYPCOB

4. www.mathvaz.ru - docbe IIKOJIBHOTO YUHTENS MaTeMaTHKH
JlokyMeHTa1Ms, padoure MaTepHallbl U YUUTENS MaTeMaTHKH

5. www.it-n.ru"CeTb TBOpUECKHX yUUTeNEeH"

6. www .festival.lseptember.ru @ecTuBans negarorndyeckux uaek "OTKPHITHIN

MATEPHAJIBHO-TEXHHYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
INPOIECCA YYEBHOE OBOPYJIOBAHUE

1. YTOoJLHHUK II1acTMAaCCOBEIH

2. Hupkyns

3. HaGop MHOTOTpaHHMKOB M TeJ BpallleHHs ISl YPOKOB CTEPEOMETPHHI

4. TpancnopTup

OBOPYAOBAHME [UUIA IMTPOBEAEHUSA JTABOPATOPHBIX, IIPAKTHYECKHUX PABOT,
JTEMOHCTPAILINI
MynsTUMEIUIHBIN POEKTOP, HOYTOYK.

I'EOMETPUA 7-9 KJIACCBI

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI 1JI51 YHEHUKA

Aranacan JI.C., byryzos B.®., Kagomues C.b. u apyrue I'eomerpust 7-9 xitacc AKIHOHEpHOE
obmiectBo "U3narensctBo "lIpoceenienue"; BBequTe cBoit BapHaHT:

METOANMYECKHE MATEPHAJIBI 1JI51 YHUTEJIA

1. I''B.Jlopodeena, JI.B.KyznenoBa, I'M.KyznenoBa, K.A Kpacusuckas, C.C.Munaena,
T.M.Mumenko, JIL.O.PocmoBa, E.A.Cenoma, C.b.CyBopoBa «OleHKka KkadecTBa IOATOTOBKH
BBIITYCKHIKOB OCHOBHOM IKOJIBI IO MaTeMaTHke», Mocksa, «/lpoday, 2004.



2. T.A.bypmuctpoBa «TemaTnueckoe TINTaHUPOBaHWE TIO MaTeMaTHKe. 5 - 9  Kiacce»,
Mocksa,«IIpoceemienuey, 2003. 3. @enepanbHblil HeHTp TecTUpoBaHuA «TecThl. I'eomerpus. 9 kiacc.
BapuaHTHI 1 OTBETHI HEHTPAIM30BAaHHOTO UTOTOBOTO TECTUPOBaHUS», MockBa, «DI'Y «DenepanbHblit
LEHTp TecTHpoBaHUL», 2007.

3. H.b.MensaukoBa «TemaTuuecknit KoHTponlb Mo reoMeTpuu. 7 (8, 9) kmace», Mocksa,
«MuTennext Lentp», 2000.

4. AUMenauunk «KoHTpolbHBIE M TpPOBEpOUHBIE PabOTBl TO reoMeTpun 7 - 11 Kimaccei»,
Mocksa,«/Ipoda», 1997.

5. TL.U.AnteHOB «I'eometpus. 7 - 9 knmaccel. TecTel», MockBa, «{poday, 2002.

6. N.JL.I'yceBa, N.®.MaxkapoBa, A.O.Tatyp «COOpHHK TECTOBBIX 3aJaHMH U TEMATHYECKOTO U
uToroBoro koutpois. 7 (8, 9) knace», Mocksa, «IH—TemnexT LenTp», 2002.

7. T..KykapueBa «COOpHHK 3a/ad MO reOMETpUH B PHCYHKaX M TecTax», Mocksa, «BAKO»,
2009.

8. JL.U.3BaBuu «HoBBIE KOHTpOJBHBIE M TPOBEPOUHBIE PAOOTHI MO TeOMETpHH. 7 - 9 Kiacchly,
Mocksa,«/Ipoda», 2002.

9. A.BIlloropenos «I'eomerpus. VYueOHmk an1 7 - 9 KJaccoB OCHOBHOM  IIKOJBI»,
Mockasa,«IIpocsemienne», 2008.

«BEPOATHOCTDb U CTATUHCTHKA» 7-9 KJIACCBI

YYEBHO-METO/JIMYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O  NPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIJIA YYHEHUKA
Anrebpa, I'.B. Jopogees, C.b. CyBoposa u ap, [Ipocsenienue, 2017;

METOJINYECKHE MATEPUAJIBI V1A YYUTEJIA
1. Ercragrena JI.IL., Kapn A.Il. AnreGpa. Hunaktuieckue Marepuaisl. 7,8,9 knace / I'.B. Hopodees, JI.B.
Kysnenora, C.C. Munaesa, C.B. CyBopoga. — 3-e uzn. — M.: Ilpocsemenue, 2009

2. Kamnnuna M.®. Anrebpa 8 xiacc: [loypouHsie uians! o yuebHuKy non penakuueii Jopodeesa ['.B.. —
Boarorpan: Yuaunrens, 2008

3. [IpumepHas nporpamMmMa o6111e00pa30BaTEIBHBIX YUPEXKACHHUN 110 MaTEMaTHKE

4. CraHIapT OCHOBHOIO 00IIIero 00pa3oBaHUS MO0 MaTeMaTHKe.

IIUOPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

1. MueTepHeT-mKO01a caiit www.lIpocBemenue.ru.

2. Cafit www.talant Perm ru.

MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHHUE OBPA3OBATE/JIBHOI'O TIIPOLIECCA
YYEBHOE OBOPY/IOBAHUE

OBOPYJIOBAHUE JUIsl TNPOBEJEHHSI JIABOPATOPHBIX, NMPAKTHYECKHX PABOT,
JTEMOHCTPAIHIA
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