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INIOACHUTEJIBHASA 3AIIMCKA

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEIMETA "MATEMATHUKA"

Pabouasi mporpaMMa 1o MateMaTuKe Zjisi 00y4arouxcsi 5 K/1accoB paspaboraHa Ha ocHoBe DejiepabHOTO
roCyJapCTBeHHOTO 00pa30BaTeIbHOTO CTaH/[apTa OCHOBHOTO 0011iero 06pa3oBaHus C yUETOM U
COBpPeMEeHHBIX MUPOBBIX TpebOBaHUM, MPeIbIBISEMbIX K MaTeMaTUdecKoMy 00pa30BaHUI0, U TPAAULIAN
POCCHIICKOTO 00pa30BaHusi, KOTOpPbIe 00eCIeunBaOT OBJIajieHHe K/IF0UeBbIMU KOMITETEHL[USIMH,
COCTABJISIFOIIMMU OCHOBY /IJ1s1 HETIPePBIBHOT'O 00pa30BaHMsI U CAMOPA3BUTHS, a TAKXKe 1eJI0CTHOCTh
0011IeKy/IbTYPHOT 0, INUHOCTHOT'O ¥ ITO3HaBaTeIbHOTO pa3BUTHs oOyyJaroiuxcsi. B paboueii nmporpamme
yuTeHbI U/Ieu U TI0/I0KeHrs1 KOHLIeNIMK pa3BUTHsL MaTeMaTHueckoro obpa3oBanusi B Poccuiickoit
®enepauyu. B aroxy 1udpoBoit TpaHcopMaliiy Bcex cdep uesioBeueckol AesiTeIbHOCTH HeBO3MOKHO
cTaTh 0Opa30BaHHLIM COBPEMEHHBIM UesioBeKoM 0e3 6a30BOi MaTeMaTHUeCKOH IMOATOTOBKH. YoKe B IIKOJIe
MaTeMaTHKa CJYKUT OTIOPHBIM TIPeZAMETOM Jisi U3yUeHUst CMEXKHBIX JUCLIUTIIVH, a TTOCJ/Ie [ITKOJTbl PeaslbHOM
He0OX0JUMOCTBLIO CTAaHOBUTCS HeTIpephbIBHOE 00pa30BaHue, UTO TpeOyeT MOTHOLeHHOM Oa30BoM
o6111e00pa3oBaTe/IbHOM TIOATOTOBKY, B TOM YKC/Ie U MaTeMaTUYeCcKou.

OT0 00yC/IOBIEHO TEM, UTO B HAILIK JHA PACTET YMC/I0 MPOGeCcChii, CBSI3aHHBIX C HEMOCPeCTBEHHBIM
TipUMeHeHreM MaTeMaTUKU: U B chepe SKOHOMUKH, U B OH3Hece, U B TEXHOJIOTUUECKUX 00/1acTsIX, U Jaxe B
ryMaHUTapHbIX cepax. Takum 06pa3om, KPyT LIKOJEHUKOB, /JIsi KOTOPHIX MaTeMaTHKa MOJKeT CTaTb
3HAYMMBbIM IIpeMeTOM, PaCLIUPsSIeTCs.

[TpakTryeckast oje3HOCTh MaTeMaTHUKX 00YyCIOB/IeHa TeM, UTO e€ IpeJMETOM SIBJISFOTCS
(dbyHJaMeHTa/IbHble CTPYKTYPBI Halllero MUpa: IPOCTPaHCTBeHHbIe ()OPMbl U KOJTMUECTBEHHbIE OTHOLIEHHS OT
TMIPOCTEeMIIINX, yCBaBaeMbIX B HETIOCPeJICTBEHHOM OIIbITe, /10 JOCTaTOYHO CJI0XHbIX, HeOOXOAUMBIX /1JIs
Pa3BUTHSI HAyYHBIX U MPUKIAJHbIX Hell. be3 KOHKpeTHhIX MaTeMaTUYeCKUX 3HaHUM 3aTpy/IHeHO [TOHUMaHKe
TIPUHLUIIOB YCTPOMCTBA U UCIIO/Ih30BaHMSI COBPEMEHHOW TeXHUKH, BOCTIPUSITAE U UHTEePIIpeTarius
pa3HOO0Opa3HOM COLMabHOM, 9KOHOMUYECKOH, MOJIMTHUeCKOW HHPOopMaIuH, Mano3ddekTrBHa
TIOBCe/IHeBHas TpaKTHUUeCKasi esTeIbHOCTb. Ka)kZioMy uesioBeKy B CBO€ KU3HU MPUXOJUTCS BLITIOTHATh
PacyuéThl U COCTAB/IATH aJITOPUTMBI, HAXO/IUTh U PUMEHSTH (POPMYJIbI, BJIa/IeTh TIPAKTUUECKUMH ITPUEMaMu
reoMeTpUUeCKUX M3MepeHUI U NOCTPOeHUH, uuTaTh UH(OpMaL[UIo, TIpe/iCTaB/IeHHYIO0 B BU/le TabuuL],
JyiarpaMM ¥ rpaviKoB, JKUTh B YCJIOBUSIX HEOTIPe/|e/IEHHOCTH 1 TIOHUMATb BEPOSITHOCTHBINA XapakTep
CJTy4aliHBbIX COOBITHM.

OpiHOBpeMeHHO C paciivpeHreM cdep MpUMeHeHUs] MaTeMaTHKUA B COBpeMeHHOM 0011iecTBe BCé Gosiee
Ba)KHBIM CTAHOBUTCSI MaTeMaTUUeCKWUM CTU/Ib MBILLIEHHs], TIPOSIB/ISIFOLLMICS B OTPe/ie/IéHHbIX YMCTBEHHBIX
HaBbIKax. B nporiecce u3yueHusi MaTeMaTHKU B apceHasl NPUEMOB U MeTO/I0B MBILLIIEHHS YesloBeKa
ecTeCTBeHHbIM 00pa30M BK/IFOUAIOTCS MHAYKLWS U e AYKLus, 000011eHr e 1 KOHKpeTH3alL[usi, aHa/lu3 U
CHUHTe3, KnacCupUKalys U cCUcTemMaTr3alus, abcrparupoBadue U aHanorusi. O0beKThl MaTeMaTHdeCKUX
YMO3aK/IH04YeHHH, paBrU/ia UX KOHCTPYUPOBAHUS PaCKPbIBAIOT MeXaHU3M JIOTUUECKUX MTOCTPOEHUH,
CrOCOOCTBYIOT BbIPAOOTKe yMeHUsi pOpMyIMpOBaTh, 000CHOBBIBATh U JOKA3bIBaTh CY’KAEHHS, TeM CaMbIM
pa3BHBAlOT JIOTMUECKOe MblllieHre. Beyiiias posib NpUHa/Ie)KUT MaTeMaTHKe U B (JOPMUPOBaHUU
aJITOPUTMUUECKON KOMIIOHEHTBI MBILLIEHHS] ¥ BOCIIUTaHWY YMEHHWH 1eliCTBOBaTh M0 3a/jJaHHbIM a/JlfOpUTMam,
COBepIIIeHCTBOBATh U3BEeCTHbIE M KOHCTPYUPOBATh HOBBIE. B rpoliecce peltieHus 3a/ilad — OCHOBOM yueOHOMN
JlesiTe/TbHOCTU Ha YPOKaxX MaTeMaTUKH — Pa3BUBAIOTCS Tak)Ke TBOpUeCKast U MPUK/IaJHasi CTOPOHbI
MBILLITIEHHUS.

OOyueHre MaTeMaTHKe IaéT BO3MOXKHOCTh Pa3BUBATh Y 00yUarOI[UXCsi TOUHYIO, PALMOHA/IBHYIO U
MH(OPMaTHBHYIO peub, yMeHHe 0TOMpaTh Hanbosiee MOAXOSIHe SI3bIKOBbIe, CHMBOIMYeCKHe, Tpadruyeckue
CpeZCTBa /151 BbIpPXKEeHHUs CY)K/IeHUI 1 Har/IsJHOrO UX MpeZCcTaB/eHusl.

Heo6x0AMBIM KOMITOHEHTOM 00111eii Ky/IbTypbl B COBpEMEHHOM TOJIKOBAaHHH SIB/ISIETCSI 0011jee 3HAKOMCTBO



C MeTOJJaMU TI03HAHUS IeCTBUTEIbHOCTH, MPe/ICTaB/IeHHe O MpeMeTe U MeTO/[aX MaTeMaTHKH, UX OTJTUUNI
OT METO/IOB [IPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HayK, 00 0COOEHHOCTSIX TTPUMEHEeHUsI MaTeMaTHKH [IIsT
pellieHysT HayYHbIX W MPUKJIAZHbIX 3a7iau. Takum oOpa3oM, MaTeMaTHUecKoe 0Opa3oBaHKe BHOCHUT CBOM
BKJIa/l B hOpPMHPOBaHKUE 0011[el Ky/IbTyphI Ue/IOBeKa.

M3yueHre MaTeMaTHKH TaK)Ke CIIOCOOCTBYeT 3CTeTHUECKOMY BOCTIMTAHHUIO UeI0BeKa, TOHUMaHHIO
KpacoThl U M3S11[eCTBa MaTeMaTUYeCKUX PacCy»X/leHHH, BOCTIPUSITUIO TeoMeTpruUecKux (opM, YCBOEHUIO
W7ied CHMMeTDPUU.

OE/IN N3YUYEHUA YYEBHOI'O KYPCA

[TpropuTeTHBIMU 1ie/ISIMU 00yueHHUsi MaTeMaTHKe B 5 K/iacce siB/IsSIOTCS:

— Tpo/jo/DKeHHe (POPMHUPOBAHKST OCHOBHBIX MaTeMaTHUeCKUX TIOHATHH (Y1CII0, BelTMUKHa,
reoMeTpuyeckas ¢purypa), 06ecreurBaroyxX IIpeeMCTBeHHOCTD ¥ TIepCIIeKTUBHOCTh MaTeMaTHUeCKOro
obpa3oBaHus 00yUaroINXCS;

— pa3sBUTHE VUHTe/UIeKTYalIbHBIX ¥ TBOPUECKUX CIIOCOOHOCTeH 00yyaromuxcsi, o3HaBaTeIbHON
aKTMBHOCTH, MCCJIe/l0BaTe/IbCKUX YMeHU, MHTepeca K U3yUeHHI0 MaTeMaTHKY;

— TI0JBe/IeHre 00YYaroIIUXCs Ha IOCTYITHOM [I7Isl HUX YPOBHE K 0CO3HAHUIO B3aUMOCBSI3H MaTeMaTHUKU
Y OKpY’KaroIllero Mypa;

— (hopmupoBaHue PyHKIIMOHA/IBHON MaTeMaTHyeCcKoi TPaMOTHOCTU: YMeHUsI pacrio3HaBaTh
MaTeMaTUuecKue 00LeKThI B peasibHbIX XKU3HEHHBIX CUTYaLUsIX, IPUMEeHSITh OCBOEHHbIe YMEHUs [Jisl
pellieHusi NPaKTUKO-OPHUeHTHPOBAHHbBIX 3a/lay, UHTePIIPEeTUPOBATH MOTyUeHHbIe pe3yJ/bTaThl U
OLIeHMBAaTh UX Ha COOTBETCTBHE MPAaKTUUYECKOW CUTYaL1u.

OcHOBHBIe JIMHUY COJiep)KaHus Kypca MaTeMaTHKU B 5 Kacce — apudmMeTryeckasi U reoMeTpruueckas,
KOTODbIe Pa3BUBAIOTCS MapasuieibHO, KaXK/lasi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJJHAKO, He
HEe3aBUCHMO OJJHa OT /IPYTOii, a B TECHOM KOHTaKTe 1 B3auMoZeilcTBUU. Takxxe B Kypce MPOUCXOJUT
3HAKOMCTBO C 3/IeMeHTaMH anreOpbl ¥ OMHCaTe/TbHOM CTaTUCTHKH.

M3yueHure apumMeTHUECKOr0 MaTeprasa HauMHaeTCsl CO CUCTeMaTH3alyy U pa3BUTHS 3HAaHUM O
HaTypaJIbHbIX UMC/aX, MOJIyYeHHbIX B Haua/lbHOU 1IKOs1e. [Ipy 35TOM cOBepiiieHCTBOBaHKE BHIUYMC/IUTE/TbHOM
TeXHUKU U (POpMUPOBaHUE HOBBIX TEOPETUUECKHX 3HAHWW COUeTaeTCsl C pa3BUTUEM BbIUMCIUTETbHOU
KyZJbTYPbI, B UaCTHOCTH C 00yUeHHeM IPOCTEHIIINM TTPHUEMaM TTPUKUAKH U OL[eHKH Pe3y/IbTaToB
BBIUMCJIEHU.

JlpyToii KpyIHbIi /10K B COiep>KaHUU apuMeTHyeCcKou TMHUA — 3TO Apobu. Hauano usyuenus
OOBIKHOBEHHBIX U IeCITUYHBIX pobeit 0THeCeHO K 5 Kmaccy. DTo TepBblii 3Tall B 0CBOeHUH /1pobeit, Koraa
TIPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HZIESIMH, TIOHITHUSIMU TeMbI. [Ipy 3TOM paccMOTpeHue
00OBIKHOBEHHBIX /Ip0Oeli B TIOJTHOM 00bEMe Mpe/IecTByeT U3yUeHHIO JeCITUYHBIX Apobei, uTo
1je/1ecoo0pa3Ho C TOUKW 3peHUs JIOTUKU H3/I0’KeHHUsT YUC/I0BOM JIMHWM, KOT/Jja MpaBu/a JIeHCTBHM C
JeCITUYHBIMU APOOSIMU MO’KHO 0O0CHOBATH YyKe M3BECTHBIMH alrOPUTMaMH BbITTOJIHEHHS [IeMCTBUM C
0OBIKHOBEHHBIMH /1p0OsIMU. 3HAKOMCTBO C JleCITUYHBIMU IpOOSIMU PacCIIMPUT BO3MOKHOCTH Ji/Isi TIOHUMaHUs
00y4JaroImyMICs TIPUK/IQZHOTO TIPUMeHeHHsI HOBOH 3aIyCH TIPY U3YUeHHH IPYTHX TIPeIMETOB U TIPU
NPaKTUUYeCKOM HCII0/Ib30BaHUM.

I[Tpu oOyueHHM pellleHHIO TEKCTOBBIX 3a/jau B 5 K/lacce UCTIOb3YIOTCS apru(MeTHUeCcKre PUEMBI pellieHusI.
TekcToBbIe 33/1auH, pelllaeMble TIPY 0TPAOOTKE BLIUMC/IUTETbHBIX HAaBBIKOB B 5 K/lacce, paCCMaTpPUBAIOTCS
3a/lauy C/lelyIOLIMX BUJOB: 33/lauy Ha /IB)KeHHe, Ha YacTH, Ha MOKYIIKH, Ha paboTy ¥ ITPOU3BOAUTE/LHOCTD,
Ha TMPOLIeHTHI, Ha OTHOIIEeHUs U nporopuyi. Kpome Toro, o6y4aroryecsi 3HaKOMSTCS C TIPUEMaMU PelleHUs
3a71a4 repebOpOM BO3MOKHBIX BADHAHTOB, yuaTcst paboTathk ¢ MH(opMalvei, mpecTaBieHHOH B (hopme
Tab/IL UK ArarpaMm.



B IlpumepHoii paboueii mporpamMmMe TpeAyCcMOTPeHO (hOpMUPOBaHKE TIPOTIeIeBTUUECKUX a/ireOpandyecKux
Tnipe/icTaBeHUiA. ByKBa Kak CUMBOJT HEKOTOPOTO UKCJ/Ia B 3aBUCUMOCTH OT MaTeMaTHYecKoro KOHTeKCTa
BBOJIUTCSI TTOCTereHHO. BykBeHHasi CHUMBOJ/IMKA IIMPOKO MCTIO/B3YeTCs MPEXK/[e BCETo /IJIs 3aIUCH 00X
yTBEP)KAEeHUI 1 TipeJioKeHU, (opMyJi, B YaCTHOCTH [Jisl BBIUUC/IEHUSI TeOMeTPUUeCKUX BeTUUH, B
KayecTBe «3aMeCTUTeIsI» UucIa.

B kypce «Marematukn» 5 Kj1acca rpe/icTaB/jieHa HarJisijHasi TeOMeTpus, HalpaB/ieHHast Ha pa3BUTHe
00pa3HOro MBILUIeHUs], TPOCTPAHCTBEHHOT'0 BOOOpa)keH!si, N300pa3uTeTbHbIX YMeHUM. JTO BaXKHbIH 3Tar B
W3yUYeHUU TeOMeTPUH, KOTOPBIM OCYILeCTB/ISIETCS] Ha HAr/IsiJHO-TIPaKTUUeCKOM YPOBHe, OIMPaeTCs Ha
Har/s11H0-00pa3Hoe MblliieHre 00yJaroiuxcsi. bosbliasi posb OTBOAUTCS MPAKTHUECKOU JiesiTelTbHOCTH,
OTIBITY, SKCTIEPUMEHTY, MO/Ie/IUpOBaHMI0. O0yyJarolecs 3HaKOMSITCSI C TeOMeTPUUYeCKUMU (UrypamMu Ha
TIJIOCKOCTH U B TIPOCTPAHCTBE, C UX MPOCTEHIINMHU KOH(MUTYPaLUsIMU, yuaTcsi u300pakaTh UX Ha
HeJIMHOBAHHOM W KJ/leTuaTol Oymare, pacCMaTpUBAIOT UX MPOCTEHIITe CBOMCTBA. B mpoljecce n3yueHus
Har/siIHOM TeOMeTPUY 3HaHUS, TI0JTyYeHHbIe 00yUaroIMMUCs B HauaIbHOM IIKOJIe, CUCTEMaTU3UPYIOTCS U
PaCIIUPSIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueOHOMY TIaHy B 5 K/lacce M3y4yaeTCsl HHTeTPUPOBAHHKIN TIpeaMeT «MaTeMaTHKa», KOTOPBINA
BK/IOUaeT aprudMeTHUeCKU MaTepuasl U HarJisiIHyt0 TeOMeTPHIO, a TaKXKe TIporefieBTUUeCKre CBeZieHUs 13
areOpbl. YueOHBIH I/1aH Ha U3yUYeHHe MaTeMaTHKU B 5 K/lacce OTBOJUT He MeHee 5 yueOHBIX uacoB B
Heziento, Bcero 170 yueOHBIX YaCcoB.



COJEPXAHUE YYEBHOI'O KYPCA "MATEMATUKA"

HaTypaJIbeIe 4YUuCjid 1 HYJIb

HarypanbHoe unciio. Psiji HaTypanbHbix uncen. Yucio 0. Vi300pakeHre HaTypabHbIX YACe/ TOUKAaMH Ha
KOOpAWHATHOM (UMc/i0BOM) mpsiMoi. [lo3uiioHHas cucteMa curcieHrs. PUMcKas Hymeparysi Kak pumep
HETO3ULIMOHHOU CcHcTeMbl cuucieHus. [ecsiTuuHasi cucteMma curcieHusi. CpaBHeHHe HaTypasibHbIX UUCe,
CpaBHEHMe HaTypasbHbIX unces ¢ HyéM. CriocoObl cpaBHeHUs1. OKpyT/ieHHe HaTypasbHbIX unces. CrioykeHue
HaTypasbHbIX UKCeJT; CBOMCTBO HYJIS IPH C/I0XKeHWH. BelunTaHue Kak JieiicTBre, 06paTHOe CI0XKeHUHO.

YMHOKeHHe HaTypasbHbIX YMCeJT; CBOMCTBA HYJ/IS1 U eIMHULIbI TIPU YMHOXKeHUU. [le/ileHre Kak /IeliCTBUe,
obpaTHOe YMHOKeHHI0. KOMITOHEeHThI ZIeHCTBUH, CBSI3b MEXKy HUMU. [IpoBepKa pe3ysbTaTa
apudmeTtrueckoro feiicTBusi. [lepemecTuTen-HOE U coueTaTelbHOE CBOMCTBA (3aKOHBI) CI0XKEHUS U
YMHOXXEHHUSI, pacIipe/ieIuTe/IbHOe CBOMCTBO (3aKOH) YMHOKeHwMsI. crob30BaHue OYKB 11t 0003HaUeHUsT
HeH3BeCTHOT0 KOMITOHeHTa U 3alliCy CBOMCTB apudMeTHUeCKUX AercTBUM. JleMTenu U KpaTHbIe UMC/Ia,
pasJiokeHre Ha MHOXXUTeu. [IpocThie v coctaBHble unca. [IpusHaky genmMMocTy Ha 2, 5, 10, 3, 9. lenenue
c octatkoM. CTerneHb C HaTypa/bHBIM [MOKa3aTesieM. 3arych YMC/a B BUie CYMMbI Pa3psiiHbIX C/laraeMbIX.

YucnoBoe BbIDd>XK€HHUE. Brruniciienne 3HaueHMI UHC/IOBBIX Bpra)KEHI/II‘/JI; MopAAO0K BbITIOJTHEHUA AEﬁCTBHﬁ.

Vicriosib30BaHye Npy BBIUMC/IEHUSX [IepeMeCTUTe/IbHOTO U COUeTaTe/IbHOTO CBOMCTB (3aKOHOB) C/I0KEHUS U
YMHO)XeHUs], paclipe/ie/IMTeIbHOTO CBOWCTBA YMHOKEHUSI.

JIpoou

I[TpencraBnenue o Apobu Kak criocobe 3amucy yacTu BemnurHbl. OObIKHOBEHHBIe Apodu. [IpaBuUbHbIE U
HerpaBWIbHbIe po6u. CMelliaHHast Ipo0Ob; Mpe/icTaB/ieHre CMelllaHHOM Jpoby B BU/le HellpaBUWIbHOM 1pobu
Y BbIZIeJIeHUe 11eJI0M YaCTH YKMC/Ia U3 HeTPaBUIbHOU Apobu. M300paxxeHue [pobeli TOUKaMU Ha UYKC/IOBOM
nipsimoii. OCHOBHOe cBo#CTBO pobu. CokpairieHue apobeii. ITpuBeseHye 1poby K HOBOMY 3HaMeHAaTeJTro.
CpaBHenue gpobeii. CroykeHre v BeuMTaHue 1pobeil. Y MHOKeHHe U fiefieHue Apobeli; B3aMHO-00paTHbIe
npobu. HaxoykeHre 4acTH 1[eJI0T0 | 11eJ10T0 T10 ero yacTh. lecssTuuHasi 3amuch Apobeit. [IpeacraBieHue
JeCITUYHOM IpoOU B BUjle 0OBIKHOBEHHOU. V300parkeHHe [IeCATUUHBIX Ip00ei TOUKaMH Ha UHMC/IOBOM
nipsimoii. CpaBHeHHe JeCITUUHBIX Apobeii. AprdMeTHueckue JeHCTBUS C JeCITUUHBIMH [POOSMHU.
OKpyTJ/ieHHe IeCITUUHBIX Jpobei.

PemieHne TeKCTOBBIX 3aja4

PerrieHrie TeKCTOBBIX 3afiau aprudmMeTHueckuM criocobom. PeltieHue jioruyeckux 3ajad. PerieHue 3ajau
repe6OpOM BceX BO3MO’KHBIX BaPUAHTOB. VIcIob30BaHMe TIPU pellieHry 3a7au Tab/ui] ¥ cxeMm. PelieHue
3a/lau, Co/leprKallliX 3aBUCUMOCTH, CBSI3bIBalOLI[1ie BeJIMUMHbBI: CKOPOCTh, BpEMsI, paCCTOsIHYE; 1]eHa,
KOJTMUeCTBO, CTOUMOCTb. EIMHUIIBI M3MepeHuUst: MacChl, 00bEMa, 11eHbI; paCCTOSHHS, BpeMEeHU, CKOPOCTH.

CBsI3b MEX/y eJUHUIIAMU W3MepeHHsT KaXK/I0H BeIMUMHbBL. PellleHrie OCHOBHBIX 3aZiau Ha JIpo0wu.
[TpencraBieHye JaHHBIX B BU/e TaOJIHI], CTONOYATHIX JUArPAMM.

Hal"leﬂHaH reoMeTpus

HarnsijHble npesicTaBieHust 0 GUrypax Ha IJIOCKOCTH: TOYKa, TIpsiMasi, OTPe30K, JIyY, yroJi, JoMaHasl,
MHOT'OYT'OJIbHUK, OKPY>KHOCTb, KpyT. YT0J. IIpsMOM, OCTpBIM, TyIOM M pa3BépHYTHIM YIJIbL. [I1Ha OTpesKa,
MeTpuyYecKre eJUHULIbI J/IMHBL. []/IMHa IOMaHOW, IepuMeTp MHOIOYTo/IbHUKA. V3MepeHre U OCTpoeHe
YIJIOB C ITOMOLLIBIO TpaHcnopThpa. HarsiiHele npeficTaBieHys o (pUrypax Ha IJIOCKOCTA: MHOTOyT'OJIbHUK;
NIPSIMOYTOJTbHUK, KBaZlpaT; TPeyTro/IbHUK, O paBeHCTBe ¢uryp. M3obpakeHue ¢uryp, B TOM 4ucCjie Ha
K/eTyaToii 6ymare. IToctpoeHre KoHuUryparuii U3 yacteii npsimoi, OKPy>KHOCTH Ha HeJTMHOBAHHOU 1
KeTyartoii Oymare. Vicroib30BaHre CBOWCTB CTOPOH U YTJIOB MPSIMOYTO/IbHUKA, KBazipara. [Tnomjage



TIPSIMOYTOJTbHAKA ¥ MHOTOYTOJIbHUKOB, COCTAB/IEHHBIX U3 MPSIMOYTOJBHUKOB, B TOM UHuC/ie GUryp,
M300pa>KEHHBIX Ha KyeTuaTol Oymare. EquauMIbI 13MepeHus riomjaau. HarmsgHble ipeicTaBieHys O
TIPOCTPAHCTBEHHBIX (PUTYypax: MPsIMOYTOJIbHBIN Mapasuiesnenures, Kyd, MHOrorpaHHUKH. V306paskeHue
TIPOCTENIINX MHOTOTPaHHUKOB. Pa3BépTku Kyba u nmapasuienenunesna. Co3zaHue Mo/iesieli MHOTOTPaHHUKOB
(13 Oymaru, pOBOJIOKH, MJIACTH/IMHA U Ap.). O0bEM NMPAMOYTOIBLHOTO Tlapasiienenunesa, Kyoa. EauHurb
r3MepeHusi 00béMa.



IVIAHUPYEMBIE ObPA30OBATEJ/IBHBIE PE3YJ/IBTATBI

JINMHHOCTHBIE PE3YJ/IbTATbBI

JIMUHOCTHBIE pe3yIbTaThl OCBOEHHUS MTPOrpaMMbl yueOHOTro rnpesiMeTa «MareMaTHKa» XapaKTepHU3yIOTCS:

INaTpuoTHUyecKoe BOCIUTaHHE:

TPOsIB/IEHHUEM MHTepeca K IMPOIIJIOMY U HaCTOSI[eMY POCCUHCKON MaTeMaTHKH, [IleHHOCTHBIM OTHOIIIEHHeM
K JIOCTH>KeHUSIM POCCUMCKUX MaTeMaTUKOB U POCCHUMCKOW MaTeMaTUueCKOMU ITKOJbI, K UCITO/Tb30BaHUI0 3TUX
JOCTVKeHUM B [PYTUX HayKaX U MPUK/IaAHbIX chepax.

I'pak/JaHCKOE U yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITOJIHEHUIO 00s13aHHOCTel rpakAaHWHA 1 peanr3aliiy ero 1pas, Mpe/iCTaBJIeHHueM 0
MaTeMaTHUeCKHUX OCHOBaX ()YHKLIMOHUPOBAHUs pa3/UUYHbIX CTPYKTYD, SIBJIEHUH, MPOLielyp TPa’KAaHCKOTO
obuiecTBa (BIOODHI, OMPOCHI U TIP.);

TOTOBHOCTBIO K 00CY>KIEHUIO 3THUeCKUX MpobieM, CBS3aHHBIX C MIPAaKTHUeCKUM IPUMeHeHeM
JOCTH)KEHUM HayKH, 0CO3HAHWEM Ba’KHOCTH MOPATbHO-3TUUECKUX TTPUHIIUIIOB B /IeATeIbHOCTH YUEHOTO.

TpyAoBoe BoCIIUTaHHe:

yCTaHOBKOM Ha aKTHBHOE yJacCTHe B pellleHHH MPaKTUUeCcKUX 3a/jau MaTeMaTHUuecKoil HarlpaB/IeHHOCTH,
0CO3HaHWeM Ba)KHOCTH MaTeMaTHueckKoro 00pa3oBaHus Ha MPOTSDKEHUN BCe JKU3HU /1S YCIIeITHON
nipoeCcCOHABbHOM /IesITe/TbHOCTH U Pa3BUTHEM He0OXOJUMbIX YMEHHI; 0CO3HAHHBIM BLIOOPOM U
NIOCTPOeHNEM UHAVBHYaTbHOM TpaeKTOpru 00pa30BaHKsl U )KU3HEHHBIX I/IaHOB C YUETOM JIMUHbIX
MHTEepecoB U 00111eCTBeHHbIX TTOTPeOHOCTEH.

JcTeTHYeCcKoe BOCIIMTaHHe:
CTIOCOOHOCTBIO K IMOLIMOHA/ILHOMY M 3CTeTHUYECKOMY BOCITPUATHIO MaTeMaTHUeCKUX 00BeKTOB, 3a/1ay,
pellleHU, pacCy»K/leHHUi; YMeHHIO0 BUIeTh MaTeMaTHUUeCKre 3aKOHOMEePHOCTU B UCKYCCTBe.

IleHHOCTH HAyYHOT0 MO3HAHUA:

OpHeHTaLlel B [iessTe/IbHOCTA Ha COBPEMEHHYIO CHCTeMY HayUHBIX TIpeJCTaBIeHHi 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS UesloBeKa, TIPUPOAbI U 00I1leCcTBa, MOHUMaHUeM MaTeMaTHUeCKOW HayKy Kak
cdepbl UesIOBeUeCKOM /e TeTbHOCTH, ITArloB €8 pa3BUTUS U 3HAUMMOCTH JIJisl Pa3BUTHS [IUBU/IA3ALIUY;
OBJIa/IeHHEM SI3bIKOM MaTeMaTHUKU U MaTeMaTUueCKoW Ky/JIbTypOl Kak Cpe/ICTBOM TT03HaHUsI MUPA;
OBJlaZileHUeM TMPOCTeHIIMMU HaBbIKaMU MCC/Ie[loBaTeIbCKOU JesiTeIbHOCTH.

du3nueckoe BoCNUTaHue, (GopMHUpOBaHHe KY/IbTYPbI 30P0OBbsl U SMOLMOHA/ILHOT0 0/1arono/1yyus:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTHUUeCKre 3HaHWsI B MHTepecax CBOero 3/J0POBbsi, Be/IeHUs 3J0POBOT0
oOpasa »K13HH (3[0pOBOe NUTaHUe, COATAHCUPOBAHHBIM PeXXUM 3aHSATHI U OT/[bIXa, pery/isipHast hu3uueckast
aKTUBHOCTH); C(POPMUPOBAHHOCTHIO HaBbIKa pedieKCHH, MPU3HaHWeM CBOETO MpaBa Ha OIIMOKY U TaKOro >Ke
TripaBa JIpyroro yejioBeka.

JKo0/10ruuecKoe BoCIIuTaHUe:

OpHeHTalfel Ha PUMeHeHe MaTeMaTHUeCKUX 3HaHUM JIjis PellleHus 3a/iayu B 00/1aCTH COXPaHHOCTH
OKpY’Karolllel Cpe/ibl, TJIAHUPOBAHUS MMOCTYNKOB Y OLIEHKH UX BO3MOXXHBIX TOC/IeCTBUMN 151 OKpY>Karolen
Cpe/ibl; 0CO3HaHUEM I7100a/TbHOTO XapaKTepa 3K0JI0rMUecKuX Mpo0/ieM U My Teld UX peleHusl.

JIMYHOCTHBIE pe3y/IbTaThl, 00ecreYrBaKOIIye afaNTalHI0 00yUYaroIerocsi K U3MeHs IO IMCs
YC/I0BUAIM COL{MA/IbHOU M TIPUPOAHOM Cpe/ibl:

TOTOBHOCTBIO K /IeHICTBUSIM B YCJIOBUSIX HEOTIpe/le/IEHHOCTH, MOBBILLIEHUIO YPOBHS CBOel KOMIIETEHTHOCTU
yepe3 MPaKTHUUECKYHO JeITe/TbHOCTh, B TOM UHC/Ie YMEHHe YUUThCS y APYTHX Jt0/iel, TprobpeTaTsb B
COBMECTHOM [1esiTe/IbHOCTU HOBbIe 3HaHUsI, HaBbIKM U KOMITeTEHI[MU U3 OIbITa APYTHX;

Heob6X0JMMOCTBIO B POPMUPOBAaHUM HOBBIX 3HAHUH, B TOM Unc/ie (OPMYIUPOBaTh UeH, TIOHSTHS,
TUTIOTEe3bI 00 00BEKTaxX U SBJIEHUSIX, B TOM YKC/Ie PaHee HEM3BEeCTHBIX, 0CO3HABATh Zie(PUIIUThI COOCTBEHHBIX
3HaHWM U KOMIETEeHTHOCTEeM, I/IaHUPOBaTh CBOE pa3BUTHE;



CTIIOCOOHOCTBIO 0CO3HABaTh CTPECCOBYIO CUTYALIHIO, BOCIIPUHAMATh CTPECCOBYIO CUTYALIUIO KaK BbI30B,
TpeOyIOIHi KOHTPMep, KOPPEeKTUPOBAaTh TIPUHHUMAaeMble pellieHUs U 1eHCTBYs, (hOPMY/TMPOBaTh U OLIeHHUBATh
PUCKM U TIOC/IeCTBUSI, (POPMUPOBAThH OIIBIT.

METAIIPEIMETHBIE PE3YJ/IbTATBI

MeTarnpegMeTHbIe pe3y/bTaTbl OCBOEHHS POrPaMMbl YUeOHOTO TpeiMeTa
«MareMaTHKa»XapaKTepU3yIOTCs OBJIaJIEHEM YHUBepCA/ibHbiMU MO3HAaBaTeNbHbIMUMIicmausmu,
YHueepca/ibHbiMu KOMMYHUKATUBHbI wddicmeuamu u YHugepca/ibHbiMUu PErynaTuBHbIMUN
delicmeusmu.

1) YHueepcanbHble NO3HaBaTeNbHBIElicmeus obecneuusarom ¢opmuposarue 6a308bIX KOZHUMUBHbIX
npoyeccog obyuarowjuxcs (oceoeHue Memoo0o8 NO3HAHUSI OKPYHCAOWe20 MUpd; npumMeHeHue 102UUeCKUX,
uccnedosamenbCKUx onepayutl, ymeHuli pabomams ¢ uHgopmayueti).

Ba3oBble 1oruyeckue JeHCTBUA:

— BbBIABJIATb U XdPAKTEPU30BATh CYLI€CTBEHHbIE TIPDU3HAKKY MAdTEMATUYECKUX O6’B€KTOB, HOHHTI/Iﬁ,
OTHOIIIeHUH MeXAy MOHATUAMMU;

— ¢opMyMpoBaTh OTpe/iesieHust MOHATHH; YCTaHaBIMBAThb CYIeCTBeHHbIN MPU3HAK K1acCU(pUKaLWY,
OCHOBaHWs /17151 000011IeHNsI M CPaBHEeHWs1, KDUTePHH ITPOBOJAVMOTO aHa/N3a;

— BOCIIpUHUMATh, Cl)OpMYJ'II/IpOBaTb 141 Hp806p830BbIBaTb CY>XIAEeHUA: YTBeDAUTE/IbHbIE 1
OTpUliaTe/IbHbIe, e JMHUYHbIe, UaCTHbIE 1 O6H_II/IE;

— YC/IOBHBI€; BBIABJ/IATE MaTeMdATHYE€CKHEe 3dKOHOMEPHOCTH, B3aMUMOCBA3U U IIPOTUBOPEYHA B (baKTax,
AaHHBIX, Ha6JII-O,E[6HI/IHX " YTBEPXKIEHUAX;

— I[peAJjiaraTb KpUTEepUU Jid BbIABICHUS 3aKOHOMepHOCTEﬁ n HpOTHBOpE‘-IHfI;

— ZiesiaTh BBIBO/IBI C UCTIO/Ib30BAHUEM 3aKOHOB JIOTHKH, ZIeIyKTUBHBIX U UHAYKTUBHBIX
YMO3aK/TFOUeHUH, YMO3aK/TFOueH!H 110 aHa/IOT Uy,

— pa3buparhk [J0Ka3aTesbCTBa MaTeMaTHUECKUX YTBEP)KAEeHHUH (TPSIMbIe ¥ OT TIPOTUBHOTO), IIPOBOIUTh
CaMOCTOSITE/IbHO HeC/I0)KHbIe Zl0Ka3aTe/IbCTBa MaTeMaTHUYeCKuX (DakToB, BEICTPAaUBaTh apryMeHTaLMo,
TMIPUBO/IUTH TIPUMeEpPBI U KOHTPIIPUMEpHI;

— 000CHOBBIBAaTh COOCTBEHHBIE PACCY>K/I€HUST; BEIOMPATh CITOCO0 pelieHHs yueOHOM 3a1aun
(CpaBHHBaTh HECKOJILKO BapHAHTOB PeIleHUs], BLIOMPATh Hanbosiee MogXO AU C YIETOM
CaMOCTOSITE/TLHO BbI/IeJIEHHBIX KPUTEPHUEB).

Ba3oBble ucc/iejoBaTe/IbCKHe AeHCTBHS:
— WCII0/1b30BaTh BOMPOCHI KaK UCC/e/I0BaTe/IbCKUM MHCTPYMEHT M03HAHUS;

— ¢opMyIpOBaTh BOMPOCHI, (PUKCUPYIOLIe IPOTUBOPeUre, MpobieMy, CaMOCTOSITENTHHO
yCTaHaB/IMBaTh UCKOMOe U JJaHHOe, ()OpMUPOBATh TUIIOTe3Y,

— apryMeHTUpOBAaTh CBOO MO3ULMI0, MHEHUE;

— MPOBO/JIUTH TI0 CAMOCTOSITE/IbHO COCTaB/IEHHOMY T/IaHY HEC/IO>KHBIN SKCTIEPUMEHT, HeOOIbIIIoe
HCC/Ie/JOBaHME TI0 YCTaHOBJIEHUIO 0COOEHHOCTel MaTeMaTUYeCKOro 00beKTa, 3aBUCUMOCTeNH 00bEeKTOB
MeXy co0oi;

— CaMOCTOSITe/ILHO (hOPMY/TUPOBATh 0000IIIEHHUS U BBIBO/BI TI0 pe3yJibTaTaM MPOBeIEHHOTO
Ha0JTFO/IeHus1, UCC/IeZIOBAaHUs, OIIEHUBATh [JOCTOBEPHOCTh MOJ/TyUeHHBIX Pe3y/IbTaTOB, BHIBO/IOB U
0000111eHUI1; TPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCa, @ TAKXKe BbIIBUTaTh TIPETION0KEHUS O
€r0 Pa3BUTUU B HOBBIX YCJ/IOBHUSIX.



Pab6ora c uadopmanmeii:

— BBISIBJISITh HEZIOCTATOYHOCTD U U30BITOUHOCTh MH(OPMAIIVH, IaHHBIX, HEOOXOJUMBIX IS PEIeHusT
3aJjauu;

— BBIOMPATH, aHAIM3UPOBaTh, CUCTEMAaTU3UPOBAaTh M MHTEPIIPETUPOBATh MH(POPMALMIO PA3/TMUHBIX
BU/IOB U (POPM Ipe/CTaB/IeHNUs];

— BbIOMpaTh popMy npesicTaB/ieHust UH(GOPMAaLUY U UUTFOCTPUPOBATh pelllaeMble 3a/lauid CXeMaMH,
JriarpaMMaM#, THOM TpaduKoi U Ux KOMOMHALUSIMUY;

— OLIeHMBAaTh Ha/lE>)KHOCTh MH(OPMALMK 110 KPUTEPUSIM, TIpe/IJIOKeHHbIM yUUTe/1eM WU
chopMyJ/IMPOBAHHBIM CAMOCTOSTETHHO.

2) YHueepcanbHble KOMMYHUKaTUBHBYRIcmeus obecneyusarom cchopmMupo8aHHOCMb COYUANbHbIX
HABBIKOB 00OYUarOWUXCSL.

OO0menue:
— BOCIIPHHUMATD U (HOPMYIMPOBATh CY)KIEHHUsSI B COOTBETCTBUM C YCIOBUSIMHU U L{eJIIMU OOII[eHNST;

— SICHO, TOUHO, TPaMOTHO BbIpa)kaTh CBOIO TOUKY 3P€HHS B YCTHBIX U NMMCbMEHHBIX TEKCTaXx, /]aBaTh
TIOSICHEHUSI T10 XO/y pellleHus 3a/laul, KOMMEeHTHPOBATh TIOJTyUeHHbIN pe3y/bTaT; B Xo/e 00Cy KaeHus
3a/laBaTh BOIPOCHI TIO CYII[eCTBY 00CY>KJaeMO TeMbl, MPoOJieMbl, pelllaeMoi 3a/lauk, BLICKA3bIBaTh
Wjiey, Halle/leHHbIe Ha TIOUCK pelleHus;

— COTIOCTaB/ISATh CBOU CYXK/I€HUS C CY)KAEHUSIMU IPYTHUX YUaCTHUKOB Uanora, oOHapykKUBaThb
pasjinure U CXOZCTBO MO3ULIUM;

— B KOpPeKTHOU (hopMe opMy/IMpoBaTh pa3HOI/IacHsi, CBOU BO3pakKeHus;
— TIpe/CTaB/IATh pe3y/bTaThl PelleHus 33/laul, SKCIIepUMeHTa, CC/leloBaHUs], IPOEKTa;

— CaMOCTOSITe/TbHO BBIOMPaTh (hOPMaT BBICTYTIJIEHHS C YUETOM 3a/1au TIpe3eHTaruy 1 0COOeHHOCTeH
ayJUTOpHHU.

CoTpyaHHUeCcTBO:

— TIOHUMaThb U UCII0/Ib30BaTh MPeUMYII[eCTBa KOMaHJHOW W WHAWBUYATbHOU PabOThI IPU pellieHnH
yueOHBIX MaTeMaTHUeCcKuX 3a/jay;

— TIPUHUMATh 11eJTb COBMECTHOM JIeSITe/TbHOCTH, T/IAaHUPOBATh OPraHU3aI||i0 COBMECTHOM paboThl,
pacnpesienaiTh BUAbI paboT, 10roBapuBaThCsi, 00CY>K/JaTh TPOLIECC U pe3y/IbTaT paboThl;

— 0000111aTh MHEHUST HECKOJIbKUX JIFO/Iel; yuacTBOBaTh B IPYMIOBBIX (popMax paboTsl (00CyKAeHus,
00MeH MHEHUSIMHU, MO3TOBbI€ IITYPMBI U 1Ip.);

— BBIIIOJIHATH CBOKO UACTh pa6OTbI " KOOPpAWHHUPOBATH CBOU AEﬁCTBHH C APYyTrUMH YjieHaMUW KOMaH/bl;

— OL|eHMBaTh KaueCTBO CBOEro BK/a/ia B OOL[HIA IPOYKT 110 KPUTEPUsIM, C(HOPMYJTUPOBAHHBIM
yuaCTHHKaMH B3aUMO/IeCTBUSI.

3) YHueepcanbHble perynsiTUBHbBRlIcmeus obecneyusarom popmuposaHue CMbICA08bIX YCMAHOBOK U
JHCU3HEHHbIX HABbIKO8 AUYHOCMU.

Camoopranu3anus:

— CaMOCTOSITe/TbHO COCTABJISATh T/1aH, aITOPUTM PeLlIeHus 3a7aur (WM ero 4acTh), BBIOWPATh Criocoo
perIeHus C YI6TOM UMEFOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBaTh U
KOPPEeKTUPOBAaTh BapHaHThI pellieHUH ¢ Y4ETOM HOBOM UH(OPMaLUH.



CaMOKOHTPO/1b:

— BJIJIeTh C1I0cO6aMU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOLIeCca U pe3yJibTaTa pelleHus
MaTeMaTHUeCKOM 3a/lauu;

— NpeABUaeTb TPYAHOCTH, KOTOPbIE€ MOT'YT BO3SHUKHYTB IIPU DEII€HWH 3d[4d4H, BHOCHUTH KOPDPEKTHUBLI B
AeATe/IbHOCTh Ha OCHOBE€ HOBEBIX 06CTOHTE]ILCTB, HaﬁAEHHbIX OIJ_II/I6OK, BbISIB/IEHHBIX pr,E[HOCTEIjl;

— OL|eHMBaTb COOTBETCTBHUE pe3yJbTaTa [|esTe/IbHOCTH MOCTAB/IEHHOM LIe/TU U YCJIOBUSIM, O0BSICHSTh
TIPUYMHBI JJOCTHXKEHUS WJTH HeZIOCTYDKEHHUS 1€/, HAXOAUTh OITMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY
OTBITY.

INPEIMETHBIE PE3YJ/IbTATBI

Yuc/ia ¥ BbIYKMC/IEHUA
[ToHMMaTh ¥ MIPaBUILHO yIIOTPeOISTh TEPMUHBI, CBSI3aHHBIE C HATYPa/IbHBIMU UMC/IaMH, 00OBIKHOBEHHBIMU
U IeCITUUHBIMU JIPOOSIMU.

CpaBHMBATh U yIOPSJOYMBATh HAaTypa/IbHbIE UMC/Ia, CPABHHMBATh B MPOCTEUIIIMX C/TyUasiX 0ObIKHOBEHHBIE
npobu, mecaTuuHbIe poOH.

COOTHOCHUTH TOUKY Ha KOOPAWMHATHOU (UMC/IOBOI) MPSIMOM C COOTBETCTBYIOIMM €i UMCIOM U U300pakaTh
HaTypaJibHbIe UKC/ia TOUKaMU Ha KOOPAUHATHOU (YMCI0BOM) TIPSIMOM.

BhIMosiHATE apudMeTHUecKye AeHCTBUS C HaTypalbHBIMUA YUCIaMH, C 0OBIKHOBEHHBIMU JPOOSIMY B
MPOCTEUILINX C/TyYasiX.

BbINOHATE NPOBEPKY, NPUKU/KY pe3y/ibTaTa BHIYUCIEHUM.
OKpyrnarh HaTypasbHble Ync/a.

PenieHne TeKCTOBBIX 3aa4y
PeriaTh TeKCTOBBIE 33/[auy apu(MeTHUeCKHUM CITIOCOO0M U C TTOMOIIBI0 OPraHU30BAaHHOTO KOHEUHOT'O
repebopa BceX BO3MOXXHBIX BADHAHTOB.

Pematsb 3d/idauM, CcoZieprKalle 3aBUCMMOCTH, CBA3bIBAIOIHE BEJIMUYMHBI: CKOPOCTb, BpEMs, PACCTOAHUE;
[1éHa, KO/In4yeCTBO, CTOMMOCTbD.

W crnonb30BaTh KpaTKUe 3aMycH, CXeMbl, Tabuiibl, 0003HaueHUs TIPY PellleHrH 3a/1ay.

ITonp30BaTbCS OCHOBHBIMU €IWHHWLaMH U3MEePEHHs: LIeEHbI, MdCChI; pdCCTOsSAHNSA, BDeMEHH, CKODOCTH;
BbIDaXXaTb OJIHU € JMHULIBI Be€JIM- UMHBI Yepe3 Jpyrue.

W3Bnekath, aHaIM3UPOBATh, OLIeHWBATh MH(OPMALIMIO, TIpe/iCTaB/IeHHY0 B Ta0/iHLle, Ha CT0/I09aTOoi
Jyarpamme, MHTepIIpeTUPOBaTh Mpe/iCTaB/IeHHble JaHHble, UCII0/Ib30BaTh JaHHbIe MPY pelleHuH 3a/ay.

HarsapaHas reomerpus

[Tonb30BaTLCSA reOMeTpUUeCKUMHU ITOHATUAMU: TOUKaA, IpsIMasi, OTPe30K, J1yY, YyroJjl, MHOTOYTI'OJIbHUK,
OKPY>KHOCTb, KPYT.

[TpuBOAUTE TPUMeEPBI 00BEKTOB OKPYIKAIOIIero MUPA, UMEIOIIHX (POPMY M3yUeHHBIX reOMeTpUYeCKHX
duryp.

Vcrionb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIVIAMU: BepIlIYHA CTOPOHA; C MHOTOYTO/IbHUKAMU: YIOJl,
BepllMHA, CTOPOHA, JUaroHasb; C OKPYKHOCTBIO: pajuycC, JuaMeTp, LIeHTp.

N300pakaTh U3yueHHbIe reOMeTprUecKre (GUrypbl Ha HeJIMHOBAHHOM M K/leTyaTol Oymare ¢ IOMOLI[bIO
LUPKY/JISl ¥ JINHENKHU.

HaxoauTb J1MHBI OTPEe3KOB HEMOCPejCTBEHHBIM M3MepPEeHUEM C MTOMOLIbI0 JTUHEeHKU, CTPOUTh OTPe3KH
3a/]JaHHOM JJIVHBI; CTPOUTBH OKPY>KHOCTh 33JaHHOT'O pajuyca.

Wcmonb30BaTh CBOMCTBA CTOPOH U YTJIOB IIPpAAMOYTOJ/IbHHWKA, KBaZipaTd /I UX IMTOCTPOE€HKA, BBIUNCIIEHUA



TUIOLLAIA ¥ TIepUMeTpa.

BeIunciaTe nepyuMeTp U IUIOLA/b KBajipaTa, IpsSIMOYTOJIbHUKA, (PUIYpP, COCTaB/IEHHBIX U3
NPSIMOYTO/IbHHUKOB, B TOM 4KC/ie (GUryp, n300pakEHHbIX Ha KJieTuaToi Oymare.

[Tosib30BaThCS OCHOBHBIMU METPUUECKHMMH eIMHULIAMH U3MePeHUs JJIUHBI, T/I0La/Id; BbIpayKaTb OJHU
eIMHULIbI BeJIMUMHBI uepes3 Jpyrue.

Pacrio3HaBaTh napasuiesienurne], Ky0, UCTOIb30BaTh TEPMUHOJIOTHIO: BEPIIIMHA, peOpo TpaHb, U3MepPeHus;
HaXO/IUTh U3MepeHusl Tlapasiiesienuresa, Kyoa.

Boriunciath 066EM Ky0a, rapasiiesienurie/ia 1o 3a[aHHbIM U3MepeHHsIM, T10/1b30BaThCs e JUHULIAMUI
H3MepeHHst 00bEMa.

PeriaThk Hec/no)xHble 3ad4Y1 Ha U3MepeHHEe IreOMeTPUUYECKHX BE/IMUKH B IIPAKTUYECKHUX CUTYaLIUAX.



TEMATHNYECKOE IINTAHUPOBAHUE

n/n

HaumeHoBaHue pa3/ie/ioB H TeM
TporpamMmsl

KosimuecTBo uacoB

BCero

KOHTPOJIbHbIE Pa00ThI

NMpaKTHYeCcKHe paboThl

Jara
H3yUYeHHs

Paspen 1. HarypanbHble uncia. JlelicTBUA ¢ HATypaAbHBIMH YHC/IAMHU

YMHOXXeH1H, CBOWCTBa ©IVHULIBI TIPU
YMHOXeHHH.

1.1. [lecsaTyHas cucTeMa CUMCIEHMUS. 2

1.2. Psizi HaTypa/bHBIX YuCesl. 2

1.3. HarypanbHblii ps. 2 1

1.4. Yucno 0. 2

1.5. HarypasnbHble uKc/ia Ha KOOp/IUHATHOM 2
TIPSIMOM.

1.6. CpaBHeHHe, OKPYT/IeHHeHaTypaabHbIX 3
quces.

1.7. Apudmernueckre AeicTBYS C 4
HaTypa/bHbIMU UMC/IaMU.

1.8. CBoiiCTBa HYJIS TIPY CJIOKEHWUU U 2




1.9.

HepeMeCTHTe]’ILHOE W coyeTaTe/ibHOe
CBOMCTBA CJIOXKEHUs U YMHOXeHus,
pacripefie/inTe/ibHOe CBOMCTBO YMHOXXeHUs.

1.10. JenuTeny ¥ KpaTHbIe UMCIIa, pasioxKeHue
yKc/la HA MHOKUTE/TH.

1.11. [leneHue c OCTaTKOM.

1.12. IpocTble 1 cOCTaBHBIE UMCIA.

1.13. [Ipu3sHaku geaMMocTy Ha 2, 5, 10, 3, 9.

1.14. CrerneHb C HaTypa/bHBIM IT0Ka3aTesieM.

1.15. UuncioBble BbIPa)KEHHS; OPSI/IOK JeHCTBUIM.




1.16. PerteHue TeKCTOBBIX 3a/la4 Ha BCe 3
apudMeTHUecKue JeiCTBUs, Ha IBI)KeHHe 1
TOKYITKH
WToro no paspeny: 43
Paspen 2. HarnapHasa reomeTpus. JINHUM Ha NJIOCKOCTH
2.1. Touka, npsiMasi, OTpe30K, JIy4. 2
2.2. JlomaHasi. 1
2.3. W3mepenue [/1MHBI OTpe3Ka, 1
MeTpuuecKre eJJMHULIbI U3MepeHMsl
JUTMHBIL.
2.4. OKpY>XHOCTb Y KpPYT. 2
2.5. IMpaktryeckast pabora «IToctpoenue y3opa | 1
U3 OKPY)KHOCTEN».
2.6. Yron. 1




2.7. ITpsiMOI4, OCTPBI, TYNOM U pa3BEéPHYThIN 2
YIJIBL
2.8. V3mepeHue yrios. 1
2.9. TIpaktuueckast pabota «IlocTpoeHue 1
yrio»IIpakTiueckast pabota «IlocTpoeHue
YIJI0B»
WToro no paspeny: 12
Pa3zpgen 3. OObIKHOBEHHbBIE ApO0H
3.1. [po6b. 4
3.2. [TpaBusbHBIE U HEMPABUJIbHBIE POOH. 2




3.3. CwmertianHasi po6b.

3.4. OCHOBHOECBOWCTBO Jjpobu.

3.5. CpaBHeHue 7ipo6eii.

3.6. CrokeHre ¥ BEIYMTaHHe OOBIKHOBEHHBIX
npobeii.

3.7. YMHOXeHUe U Jie/ieHue
0OBIKHOBEHHBIX [pobeii; B3aUMHO-
obparHble IpobH.

3.8. PeliieHre TeKCTOBBIX 3a/iay, CO
JepXKalux Apoou.

3.9. OCHOBHBIE 3a Jaud Ha APoOH.




3.10.

IprumeHeHue OyKB 151 3aTIUCH
MaTreMaTHueCKHX BbIpaXKeHUH 1
TIpe/JIoKeHUH

Wroro no pasgeny: 48
Pa3pen 4. HarniaiHasi reoMeTpHsi. MHOroyro/ibHUKU
4.1. MHOroyrobHUKU. 2
4.2. YeTbIpEXYTo/bHUK, TPSMOYTOIBHUK, 2
KBazipar.
4.3. IMpaktrueckast pabota «IloctpoeHne 1
TIPAMOYTO/TBHUKA C 33/JaHHBIMK CTOPOHAMU
Ha HeJIMHOBAHHOM Oymare».
4.4. TpeyronbHuK. 1




4.5. Inowazk ¥ NepuMeTp NpsIMOYTO/IbHUKA 2
1 MHOTOYTOJIbHUKOB, COCTaB/IeHHBIX U3
TIPSIMOYTOJTEHUKOB, e/JHHL{bI H3MepPeHHst
TIJIOLLa/u.
4.6. ITepyMeTp MHOI'O yrosbHUKa. 2
WTtoro no paspeny: 10
Paspen 5. [leciTHuHbIe po0u
5.1. [ecsiTuHast 3armich Apo6ei. 4
5.2. CpaBHeHHe [JeCITUYHBIX Jpobeii. 5
5.3. [leficTBUS C IeCITUUHBIME JPOOSIMH. 15




5.4. OKpyTJ/ieHne AeCATUYHBIX ApOobei. 3
5.5. PermeHre TeKCTOBBIX 3a7iay, cofiepkammx | 6
pobu.

5.6. OCHOBHBIE 3a Jaud Ha APoOH. 5
WTtoro no paspeny: 38
Paspen 6. Harnajguas reomerpus. Tesa u purypel B IpocTpaHCTBe

6.1. MHOrorpaHHHUKH. 1

6.2. M306pakeHre MHOTOrPaHHUKOB. 1

6.3. Mo/jenu npoCTpaHCTBEHHBIX TeJl. 1




6.4. [TpsiMoyTO/bHBIN TTapasienenurnes, Kyo. 1
6.5. Pa3BépTKH Kyba U napasiesenurnesa. 2
6.6. [MpakTrueckast pabora «PaspépTka Kyba». | 1
6.7. O6béM Ky0a, 2
TIPSAIMOYTOJIBHOTO
TlapaJulesienuresa
Wroro no paspgeny: 9
Pazpaen 7. IToBTopenue u 06o0uieHune
7.1. [ToBTOpEHME OCHOBHBIX MOHATHI U 10
MeTO/IOB Kypca 5 Kyacca, 060061eHue
3HAHUH
WToro no paspeny: 10
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170







IIOYPOYHOE IVIAHUPOBAHUE

Ne Tema ypoka KoymuecTBo yacos Jara ]
n/n H3y4deHMs 1
BCero KOHTPOJIbHBIE | IPaKTUYeCKHe |
padoThI padoThI

1. HecsatnuHas cucteMa cuncienus. |1
2. Perienvie mpumepos 1 ]
#
3. Psap HaTypa/bHBIX unces 1 ,
]
.i
4. Perenve 3apau 1 |
]
#
5. BxopiHast KOHTpo/ibHasE paboTta 1 1 ]
:

6. HatypanbHblii ps, 1
7. Yucno 0 1 ]
.i
8. Perienvie npumepos 1 ‘.
]
.i
9. HarypanbHble ynciia Ha 1 ‘.
KOOPZMHATHOU IPSIMOM. ]
.i
10. M300parkeHre unces Ha 1 ]
KOOP/IMHAaTHOM TIPSIMO#M ,;
]
.i

11. CpaBHeHue HaTypaJIbHbIX YUCel. 1
12. OxpyrJieHre HaTypaabHbIX yncen |1 ]




13.

Perwienuie npumMepos

14. Ciio’)xeHHe HaTypa/bHBIX YKCesl
15. BrerunTaHue HaTypanbHBIX YUCE
16. YMHOKeHre HaTypaabHbIX YKCesT
17. JeileHrie HaTypabHbIX YUCe

18. CRolicTBa Hy/Isl TIPU CJIOXKEHUU
u YMHOXXeHUH, CBOICTBa
eZIMHULIbI IPY YMHO>KEeHHH.

19. CBolicTBa eJUHULIbI
TIPU YMHOKEHUH.

20. [TepemecTuTebHOE U
coueTaTe/IbHOe CBOWCTBA
cinoxenus. BITP

21. IlepemecTtuTenbHOE U
coueTaTe/IbHOe CBOMCTBA
YMHOKEeHMUS.

22. PacnipepenurensHoe
CBOMCTBO YMHOXXEHUSI.

23. Henvreny v KpaTHbIe UnCia.




24.

PaznoxxeHure unc/ia Ha MHOXKUTE/IN.

25.

HeneHure C 0CTaTKOM.

26.

Pemienue 3agau

27.

Hpocn,le N COCTaBHbIe YUKCJId.

28.

Peimenue MMpUMEpPOB

29.

Pemenue 3amau

30.

KoHTtposnbHas pabota 3a I ueTBepTb.

31.

PaboTa Haj ommbKamu.

32.

IIpu3nHaku genumocTty Ha 2, 5,10.

33.

[Ipu3Haku genuMocTH Ha 3, 9.

34.

PeliieHre rnpumMepoB

35.

OrnpefiesieHrie CTeneHA




36.

Crenenb € HaTypa/IbHbIM
TIoKasaTesieM.

37.

Pertienuie 3a/januii

38.

UucnoBble BEIpDAXKEHUS. .

39.

[Mopsimok /eliCTBUIA.

40.

CamocTosiTenbHast pabota

41.

PerieHne TeKCTOBBIX 3a/au
Ha Bce apu(pMeTHUYecKue
JleficTBYS.

42.

PellieHrie TeKCTOBBIX 3aJa4
Ha JBW>XeHHe.

43.

PenieHne TeKCTOBBIX 3a/lau Ha
MOKYTIKU.

44.

Touxka, npsiMasi, 0Tpe30K, Jy4

45.

[TocTpoeHne 3nemeHTapHBIX
reoMeTpuuecKux (puryp

46.

Jlomanasl.




47.

N3mepeHue AMHBI OTPe3Ka,
MeTpUYEeCKUe eIUHULIbI
W3MepeHUs [IJTUHBI.

48. OKpy>XHOCTB U KpYT.

49. Pernienuie 3a/januii

50. [MpakTuueckas
paboTa«IlocTpoenue
y30pa U3
OKPY>KHOCTEM».

51. Yro.

52. Onpejenenye: NpsIMOM, OCTPBIN,
TYNOM ¥ pa3BépPHYTHIN YIJIbIL.

53. [TocTpoeHnne npsiMoro,
OCTpOro, TYIOr0 U
Pa3BEPHYTOrO yTJ/IOB.

54. W3mepenue yrios.

55. [TpakTrueckas
pabota«IlocTpoenue

YILJI0B»




56.

Onpepenenue [pobu

57.

Yrenue apobeit

58.

Perienve npumepos

59.

Pemenue 3amau

60.

[TpaBunbHBIE U
HerpaBWIbHbIE
pobu.

61.

PeriieHue rnprmMepoB

62.

CwmelnaHHas po0b.

63.

Brizgenenue 1jeou yactu
HeTPaBWIbHBIX Apobeii

64.

[TepeBo/ CMeIIaHHOM Apo6H
B HeTpaBWIbHYIO P00k,

65.

Pemienue 3anau




75.

66. OCHOBHOE CBOHCTBO /IpOOH. ‘.
]
.i
67. Perienue ripumepos ’.
]
#
68. Peiienue 3amau (
]
J
]
/
69. Pertienuie 3a/1aHui. ‘.
]
/
70. KouTrposnbHas pabora 3a 11 ]
yeTBepTh :
71. Pabora Haz omMOKamHu.
72. T[MpuBuzieHMe apobeii K 7
0011jeMy 3HaMeHaTeJIio. ]
#
73. CpaBHeHue apobeii ‘.
]
/
74. CpaBHeHHe CMellIaHHBIX Apodeit




76.

CJ/105kKeHHe ¥ BbIYUTaHHE
CMeIIIaHHBIX Apobeti ¢
OIMHAKOBBLIMH 3HAMEHaTe/ISIMHU.

77.

Cro>keHUe U BBIUUTAHUE
CMelllaHHbIX Ipo0eii ¢
O/IMHAKOBBIMU 3HAMEHATEJISIMU C
TIepexo/|oM uepe3 paspsif.

78.

Crio>keHHe U BbIUUTAHUEe
00OBIKHOBEHHBIX /Ipo0eii ¢
pa3HbIMU 3HaMEHATeJISIMH.

79.

Crio>keHre U BbIUUTaHUEe
CMelllaHHbIX Ipo0eit ¢
pa3HbIMU 3HaMEHATeJISIMH.

80.

Cno)keHue 1 BblUMTaHUe
CMellaHHbIX /Ipo0eii ¢ pa3HbIMU
3HaMeHarTeJIsIMU C IIepexo/ioM uepes

paspsiz.

81.

CaMocTosiTe/bHas pa60Ta

82.

YMHOXeHue
0OBIKHOBEHHBIX /Ipobeit

83.

YMHOKeHue HaTypasbHOI0 YKC/a
Ha 0OBIKHOBEHHYHO pO0B.

84.

YMHO)XeHHe CMellIaHHbIX Apobeit

85.

BBaI/IMHO-OGPaTHLIe yucsia.




86.

IeneHvie 0OBIKHOBEHHBIX IPOOEH.

87.

[eneHvie HaTypajIbHOTO YKC/Ia
Ha OOLIKHOBEHHYIO Ip0Ob

88.

[eneHve cMellaHHBIX IpoOei.

89.

CamocTosiTesibHast pabota

90.

PellieHre TEKCTOBBIX 3a/lau Ha
BbIUMTaHNEe 0OBIKHOBEHHBIX J[po0eit

91.

PellieHre TEKCTOBBIX 3a7lau Ha
YMHO)KeHHe 0ObIKHOBEHHBIX ZIpobeid

92.

PellleHre TeKCTOBBIX 3a/1a4 Ha
JeneHre 0ObIKHOBEHHbBIX
npobeti.

93.

Pemenue 3azmau.

94.

3aziauu Ha HaXoXKZeHue 1pobu
OT YHMCIIa.

95.

Pemenue 3amau




96.

3a/jaum Ha HaxOJK/leHe YKciia
10 ero 1pobu

97.

AIMUHUCTpPATHBHBIN KOHTPOJIb

98.

Perienue 3ajanuii

99.

[TpumeHeHye OyKB /17151 3aMUCH
MaTeMaTUUeCKUX BbIDAKEHUN 1
rpe/i/iIoKeHuI

100.

100. CoctaBieHue
MaTeMaTHUeCKUX
BbIpaXkKeHUi.

101.

101. CoctaBnenue
MaTeMaTHUeCKUX hopmy.

102.

102. Perienue 3ajjanuii

103.

103. Perrenue 3amau

104.

104. MHOTOYTO/TbHUKH.

105.

105. Pertienue 3a/januii

106.

106. YeThIpEXyro/IbHUK,
MPSIMOYTOJTbHUK,
KBazpar.

107.

107. Peluenue 3asaHui




108.

108. IMpakTryeckas pabora
«IToctpoenue
TMIPSIMOYTOJTbHUKA C
3a/]JaHHBIMU CTOPOHaMH Ha
HeJIMHOBaHHOMW OyMare».

109.

Tpeyro/bHUK.

110.

110. ITnowage u
reprMeTp
MPSIMOYTO/TbHUKA

111.

111. TInowage v nepuMeTp
MHOTOYT'OJIbHUKOB,
COCTaB/IeHHBIX U3
MPSIMOYT O/TbHUKOB, eZIMHULIbI
W3MepeHUs IUIOLa/In.

112.

112. TlepumeTp MHOTOyr0JIbHUKA.

113.

113. Perienue 3a/jaHuii

114.

114. JecaruuHas 3amuch gpobeit

115.

115. UteHue aecITUUHBIX IpoOei

116.

116. PerieHue nmpumepoB

117.

117. PelieHue 3a/1a4

118.

CpaBHeHHe JIeCATHUHBIX 1pobeii.




119.

119. Perienue 3ajjanuii

120.

120. KoHTposbHas paboTa
3a III ueTBepTh

121.

121. PaboTa Haj omrbKaMu

122.

122. PelieHue mpuMepoB

123.

123. CnoxeHue eCITUUHBIX Apobeit

124.

124. PelieHue mpuMepoB

125.

BbIuuTaHue [eCITUUHBIX APOOeit

126.

126. Perienue npumepos

127.

127. PellieHue 3a/1a4

128.

YMHOXKeHUe eCITUYHOU Apobu Ha
HaTypa/bHOe UUC/Io




129.

129. Perienue npumepos

130.

YMHOKeHHe [IeCITUUHBIX Apobeit

131.

131. Pemmenuve npruMepoB

132.

132. CamocrosiTenbHast paboTta

133.

133. [Jenenve necaTuyHOM
npoOu Ha HaTypa/bHOe
YKCIIO

134.

134. Pemenue 3amau

135.

135. [enenuve fgecaTUUHOM
npobu Ha JIeCATUYHYIO
npo0b

136.

136. Peluenue npumepos

137.

137. Pemenue 3amau

138.

OKpyTJieHHe [IeCATUUHBIX pobeit

139.

139. Pemrenue npumepos




140. 140. PerieHue 3a1a4

141. 141. PellleHHe TEKCTOBBIX
3a/la4 Ha CJIOKeHHe U
BBIUUTAHUE
JeCITUYHBIX po0eit

142. 142. Perenve 3aianuii

143. 143. PellieHre TEKCTOBBIX 3ajjau
Ha  YMHOKeHHe JeCITUUHBIX
npobei

144. BITP

145. 145. PemmeHuve TeKCTOBBIX
3a/1a4u Ha JleJieHue

NecITUYHBIX 1pobeit

146. 146. Pemenue 3amau

147. 147. PellieHuve 3a/1a4 Ha
Haxo)kieHre poOM OT umrcia

148. 148. Pemenue 3amau
149. 149. Pemenue 3afa4 Ha
HaxOXKJeHWe 4Yucra Io ero
npobu
150. 150. Perrenue 3amau
151. 151. MitoroBasi KOHTpOJIbHasi paboTa
152. 152. MHOrorpaHHHUKH

153. W300pakeHrie MHOTOTPAaHHHKOB.




154.

Mogenu npoCcTpaHCTBEHHBIX TeJl.

155. [TpssMOyTO/bHBIM
napasuiesieniures, Kyo.
156. 156. Pa3BépTku Kyba
157. 157. Pa3BépTKU napasienenuresa.
158. [MpakTrueckasi paborta «Pa3BépTKa
Ky0Oa».
159. O6mBéMm Kyba.
160. 160. O6béM
MPSIMOYTOJILHOTO
riapasiiesnenuresa.
161. 161. TToBTOpEHME: BCe
NelCTBUSI C  HaTypaJbHBIMU
YKCIaMU
162. 162. TToBTOpEHME: BCe

meticTBYS C
00OBIKHOBEHHBIMU
npo6sMU.




163. [ToBTOpEHME: pemieHre ipuMepoB | 1
164. 164. [loBTOpEHue: pelleHye 3agau |1
165. 165. IloBTOpEHNME: BCe 1
JIleNCTBUS C |eCITUUHBIMU
pobsiMuy
166. [ToBTOpEHME: pellieHue 3aJlaHUI 1
167. [ToBTOpenue: moctpoenue ¢uryp |1
168. 168. [1oBTOpeHue: pelieHue 3agau | 1
169. [ToBTOpEeHUe: pellleHUe ypaBHeHUH | 1
170. [ToBTOpEHME: mOMBeAEHVE UTOTOB | 1
OBILIEE KOJIMYECTBO YACOB I10 170

[TPOI'PAMME




YUYEBHO-METO/JUYECKOE OBECIIEYEHUWE OBPA30BATEJIBHOI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IVJI1 YYHEHUKA

Mepsnsik A.T'., [Tononckuii B.B., Akup M.C.; noa pepakuueii [Togonsckoro B.E. Maremartuka, 5 Kjacc,
OO11eCTBO C OrpaHUUEHHOM OTBETCTBEHHOCTHIO "M3marenbckuii ieHTp BEHTAHA-T'PA®"; AKiMoHepHOe
obmiectBo "M3naTenscTBo [IpocBelrieHue";

BBeauTe cBOM BapyaHT:

METOJUYECKUWUE MATEPUAJIBI VIS YUUTEJIA
E. B. by1iko, A. I'. Mep3nsik, B. b. [Tononckuii, M. C. flkup MaTeMaTrka
5 kacc MeTtoauueckoe 1mocooue

ON®PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET
P3III, AKJIACC, 2mkyp



MATEPUAJ/IBHO-TEXHUIYECKOE OBECIIEYEHUE OBPA30BATEJ/IBHOI'O ITPOIECCA
YUYEBHOE OBOPY/JOBAHUME
OBOPYJAOBAHUE I ITPOBEAEHNSA JIABOPATOPHBIX U ITPAKTUYECKUX PABOT
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