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INIOACHUTEJIBHASA 3AITMCKA

OBILIAA XAPAKTEPUCTUKA YUYEBHOI'O IIPEAMETA "MATEMATUKA"

Pabouast mporpaMma 1o MatemMaTHKe [ijisi 00y4JaroImyxcsi 5-6 KimaccoB pa3paboTaHa Ha OCHOBe
dezepanbHOTO TOCYAaPCTBEHHOTO 00pa30BaTe/IbHOTO CTaHZAPTa OCHOBHOTO 0011[ero 06pa30BaHusi C yU4éTOM
Y COBPEMEHHBIX MHUPOBBIX TPeOOBaHUH, MPebsB/ISIEMbIX K MaTeMaTHYeCKOMY 00pa30BaHMIO, U TPAJULIAA
POCCHICKOTO 00pa30BaHusl, KOTOPbIe 00eCTIeUMBAIOT OBJIaZIeHNe KTFOUeBbIMUA KOMITeTEHIIUSIMH,
COCTaBJISIFOLIMK OCHOBY /IJIs1 HETIPEPLIBHOTO 00pa30BaHUsI ¥ CaMOPA3BUTHs], a TAaKXKe 11eJIOCTHOCTh
0011[eKy/IbTYPHOT 0, TMYHOCTHOTO U TI03HABAaTeIbHOTO Pa3BUTHs 00yyJarouxcs. B paboueii mporpamme
yUTeHbI U/Ie Y TI0JI0’KeHUs1 KoHIernum pa3BuTHs MaTeMaTiyeckKoro obpa3oBanusi B Poccuiickoit
denepauyu. B snoxy uudpoBoii TpaHchopMalyy Bcex cdep yesoBeueckoi AeaTeTlbHOCTH HEBO3MOKHO
cTaTh 00pa30BaHHBIM COBPEMEHHBIM UeI0BEKOM Oe3 6a30BOM MaTeMaTHUeCKOU MO/[TOTOBKU. Y Ke B IIKOJIe
MaTeMaTHKa CJTY)KUT OTIOPHBIM TIPeIMETOM [Jisi U3yUeHUs] CMEXKHBIX JAUCLUIINH, a TOC/Ie IKOJIbI peasbHON
He00X0/IMMOCTBIO CTAHOBUTCSI HeTIpephIBHOE 00pa30oBaHKe, UTO TpeOyeT MOTHOLIeHHOW 0a30BOM
o6111e06pa3oBaTesibHOM MOTOTOBKU, B TOM UKCJ/Ie M MaTeMaThu4eCcKOw.

3OT0 00yC/I0BNIEHO TeM, UTO B HAIllK JHU PACTET YMC/I0 TIPodeccHii, CBI3aHHBIX C HETIOCPe/ICTBEHHBIM
NpYMeHeHreM MaTeMaTHKH: U B cepe SKOHOMUKHU, U B OM3Hece, U B TEXHOJIOTMUECKUX 00/1acTsIX, U laXe B
ryMaHUTapHbIX cdepax. Takum ob6pa3om, KPyT MIKOIBHUKOB, /71 KOTOPBIX MaTeMaTHKa MOXKeT CTaTh
3HaYMMbIM TpeIMeTOM, pacIIUpsIeTCs.

[TpakTHuecKas 01Ie3HOCTh MaTeMaTUKU 00YC/IOB/IeHa TeM, UTO eé TpeMeTOM SIB/ISFOTCS
(byHAaMeHTa/IbHble CTPYKTYPBI Halllero MUpa: MpOCTPaHCTBEeHHbIe POPMBbI M KOTMYeCTBEHHbIE OTHOLLEHHS OT
MPOCTEHIIINX, yCBaWBaeMbIX B HETIOCPE/ICTBEHHOM OTIbITe, /10 JIOCTAaTOYHO CJIOXKHBIX, HEOOXOAUMBIX /IS
Pa3BUTHS HAyYHBIX U NMPUKIAJHbIX U/el. be3 KOHKpeTHbIX MaTeMaTUueCK1uX 3HaHUM 3aTpPyJHEHO TOHUMaHHue
NIPUHLIMIIOB YCTPOMCTBA M UCTI0/Ib30BaHMsI COBPEMEHHOM TeXHUKH, BOCIIPUSTHE U UHTepIIpeTariys
pa3Ho00pa3Hoi COIManbHOM, SKOHOMUUECKOU, TIOMUTHYeCKO nHdopMaiyu, Mano3ddeKTiBHa
TOBCeJHEBHas IIPaKTHUecKasl JiesTellbHOCTb. KaxX/joMy uesioBeKy B CBOei XKM3HU MPUXOAUTCS BBITOJ/HSATD
PacuéThI U COCTAB/IAThH a/ITOPUTMBI, HAXOAWUTH U TIPUMEHSITh ()OPMYJIBI, B/Ia/IeTh MPAKTUUECKUMY TIPHEMaMU
reoMeTPUUeCKMX U3MEPEHUI U MOCTPOeHUH, YnTaTh UH(OPMALIMIO, TTPe/CTaB/IeHHYIO B BUZIe TaOJIHII,
JvarpaMM U rpauKoB, KUTh B YCJIOBUSIX HeOTpe/le/IéHHOCTH U MTOHUMAaTh BepOSITHOCTHBIN XapakTep
CJTydaliHbIX COOBITHH.

OpiHOBpeMeHHO C paciivpeHreM cdep MpUMeHeHus MaTeMaTUKU B COBpeMeHHOM o011iecTBe Bcé OoJiee
Ba&)KHBIM CTAHOBUTCSI MaTeMaTH4YeCKUI CTUIb MBILLLJIEHHS], TIPOSIBJISIFOLLMIACS B OTIpe/ie/IEHHBIX YMCTBEHHbIX
HaBbIKax. B mporiecce u3yueHusi MaTeMaTUKU B apceHasl IPUEMOB Y METO/I0B MBIILIJIEHUS UesloBeKa
ecTeCTBeHHbIM 00pa30M BK/TFOUAIOTCSI MHAYKLUS U IeAYKLs, 00001ieHre ¥ KOHKPeTH3allysl, aHa/Iu3 1
CHHTe3, KJIaCCU(PUKAL[MS U CUCTeMaTh3aLusi, abcTparupoBaHye U aHanorusi. OObeKTbl MaTeMaTU4YeCKHX
YMO3aK/IH0UeHnH, paBUia UX KOHCTPYUPOBaHUs PaCKPhIBAIOT MeXaHM3M JIOTMUeCKUX TTOCTPOeHUH,
CTIOCOOCTBYIOT BBIPaOOTKe yMeHHUst (hOPMYJ/IMPOBaTh, 000CHOBBLIBATE U JOKA3bIBaTh CY)K/IE€HHS, TEM CaMbIM
pa3BHBAIOT JIOTMUeCKOe MblliieHre. Beyiias posib PUHA//IeKUT MaTeMaTrKe U B (hOPMUPOBaHUU
aJIFOPUTMUYECKON KOMITOHEHTHI MBILIJIEHHsI ¥ BOCITUTAHUU YMEeHU [1eliCTBOBATh T10 3a[JaHHbIM arOpUTMaM,
COBEpILIEHCTBOBATh U3BECTHBIE M KOHCTPYUPOBATh HOBBIE. B mpoliecce peliieHus 3a/jau — OCHOBOM yueOHOM
JlesiTe/IbHOCTA Ha ypOKaxX MaTeMaTUKU — Pa3BUBAIOTCS TAaK)Ke TBOPUeCKast U TIPUKJIaiHasi CTOPOHBI
MBILLTEHUSI.

OOyueHre MaTeMaTHKe aéT BO3MO>KHOCTh Pa3BUBATh Y 00YUarOIIUXCS TOUHYIO, PalfiOHA/IbHYIO U
MH(POPMAaTHUBHYIO peub, yMeHHe 0TOMpaTh Haubosiee MOAXO/sIIIME SI3bIKOBbIE, CHMBOIMUECKHe, TpaduuecKrie
CpeJiCTBa /1J1s1 BbIpaXKEHUS! CY>K/IeHHH Y Har/IsiAHOTO KX Mpe/iCTaB/IeHusl.

Heo6x0arMBIM KOMIIOHEHTOM 0011[ei Ky/TbTYPbl B COBDEMEHHOM TOJIKOBAaHWH SIBJ/ISIETCS 001Ijee 3HAKOMCTBO



C MeTO/IaMU MO3HaHUS JeNCTBUTETbHOCTH, MPeACTaBAeHue O MpegMeTe U MeTo/laX MaTeMaTHUKH, UX OT/IMUUN
OT MEeTO/IOB IDYTHX €CTeCTBEeHHBIX U T'YMaHUTapPHbBIX HayK, 00 0COOEHHOCTSIX TTPUMeHeHHsI MaTeMaTUKH [IJIsi
pellleHrs] HayYHbIX W MPUKIAZHbIX 3a7iau. TakuM oOpa3oM, MaTeMaTHUeCcKoe 00pa3oBaHHe BHOCUT CBOM
BKJIaZl B hopMUpOBaHue 00I1iel Ky/IbTYphl UesioBekKa.

Vi3yueHre MaTeMaTHKHU TaK)Ke CIIOCOOCTBYET 3CTeTUUEeCKOMY BOCITUTAHUIO UesloBeKa, TOHUMaHUIO
KpacoThl U M3S11[eCTBAa MaTeMAaTUUECKUX PacCy KJeHU, BOCTIPUSATHIO FeOMeTpUUeCcKUx GopM, YCBOEHUIO
WJieu CUMMeTPUM.

OE/IN N3YUEHUA YYEBHOI'O KYPCA

[TpuopuTeTHBIMU LieISIMU 00yUeHUsT MaTeMaTHKe B 5-6 Klaccax SIB/ISFOTCSE:

— TIpofio/KeHre (OPMHUPOBAHMSI OCHOBHBIX MaTeMaTHUECKUX TOHATHH (UKC/I0, BeJTUUMHA,
reomMeTpuueckasi hurypa), 0b6ecreuMBaroIIX MPeeMCTBeHHOCTb U TIePCIeKTUBHOCTh MaTEMAaTHUeCKOTO
o0pa3oBaHus 00yYarOLUXCS;

— pa3BUTHE UHTEJUIEKTYaIbHbIX U TBOPUECKUX CIIOCOOHOCTEH 00yvaronuxcs, mo3HaBaTeIbHOU
AaKTUBHOCTH, UCC/IE/IOBAaTe/TbCKUX YMEHUH, MHTepeca K U3yUeHHI0 MaTeMaTHKHY;

— mo/BeAeHNe 00YUaIOLIMXCS Ha JOCTYITHOM [/ HUX YPOBHE K OCO3HAHUIO B3aMOCBSI3U
MaTeMaTHKH 1 OKPY’KAIOIero MUpa;

— (opmupoBaHUe PYHKLIMOHA/IBHOM MaTeMaTHyeCckoil FPaMOTHOCTH: YMeHHSs Paclio3HaBaTh
MaTeMaTUuecKre 0ObeKThbl B PeaslbHbIX XKU3HEHHBIX CUTYaLUsIX, IPUMEHSITb OCBO@HHbIE YMeHUs
JUTSI pellieHyst TTPaKTUKO-OPUeHTUPOBAHHBIX 3a/lay, MHTEePIPeTUPOBATh TIOJTyYeHHbIe Pe3y/IbTaThl U
OLIEHMBATb MX Ha COOTBETCTBUE MPAKTUUECKON CUTYyalWH.

OCHOBHBIe JIMHUM COJepKaHus Kypca MaTeMaTHKU B 5-6 Kjlaccax — apumeThyeckasi U reoMeTpruyeckas,
KOTOpbI€ Pa3BUBAIOTCS MapasjiesbHO, Kax/asi B COOTBETCTBUM C COOCTBEHHOM JIOTMKOH, OJHAKO, He
HEe3aBUCHMMO OJjHA OT JIPYTOii, a B TECHOM KOHTaKTe U B3aUMOJeiCTBUU. TakKe B Kypce POMCXOAUT
3HAaKOMCTBO C 3/IeMeHTaMU ajreOphbl U ONMycaTe/IbHOM CTaTHCTHKU.

W3yyeHne apumMeTHUUECKOTO MaTeprasia HaUMHAeTCsl CO CUCTeMaTU3aluK U Pa3BUTHS 3HAHUH O
HaTypa/IbHbIX UMCJ/IaX, MOYUYeHHbIX B HaUaIbHOM 1IKoJie. [Ipy 5TOM CcOoBepIleHCTBOBaHUE BBIYUC/IATETbHOU
TeXHUKU U (POpMHPOBaHHe HOBBIX TEOPETUUECKHUX 3HAHUM COUeTaeTCsi C pa3BUTHEM BbIUMCIUTE/TbHON
KYJbTYPbI, B YaCTHOCTH C 00yueHHeM MPOCTEeUIITNM TIpUéMaM TIPUKUIKU U OL[eHKU pPe3y/IbTaTOB
BBIUMC/IEHUH.

[pyroii KpyTiHBIM G/10K B COIep>KaHUM apUPMeTUUeCKOM JIMHUK — 3TO0 Apobu. Hauano usyuenus
0OBIKHOBEHHBIX U JeCATUUHBIX Apobeii 0THeCeHO K 5 Kaccy. JTo TMepBbIi 3Tal B OCBOEHUM Jpobeit, Kora
TPOMCXOUT 3HAKOMCTBO C OCHOBHBIMU UZIeSIMU, TIOHATUSIMU TeMbI. [Ipu 3TOM paccMoTpeHue
00OBIKHOBEHHBIX ZIp00eii B 10JIHOM 00bEMeE TPeAIIECTBYET U3YUEeHHIO 1eCATUUHBIX po0ei, uTo
11e71ec000pa3HO C TOUKH 3PEHUs JIOTUKU U3/I0’KEHUS UUC/IOBOM JIMHUM, KOT/ja TPaBy/ia 1eHCTBUM C
JeCATUUHBIMU APOOSMU MO>XKHO 000CHOBATh Y>Ke U3BeCTHBIMH alTOPUTMaMH BBITIOJTHEHUS JeHCTBUH C
00OBIKHOBEHHBIMH JJPOOSMU. 3HAKOMCTBO C /IeCITUUHBIMU IPOOSIMU PACIITMPUT BO3MOKHOCTH [I7Isl IOHUMaHMSI
00yuaroIMHUCS TPUK/IAZHOTO IPUMEHEeHUS] HOBOM 3aITUCH TIPU U3yUE€HUH JPYTHX TPEeIMETOB U TTPU
MPAaKTUYeCKOM MCIT0/1b30BaHnU. K 6 K/lacCy OTHeCEH BTOPO# 3Tar B U3yUeHUH Jpobeli, rie IpOUCXOJUT
COBEpIIIEHCTBOBAaHWE HAaBLIKOB CPaBHEHUS U TIpeoOpa3oBaHus 1po0eii, 0CBOeHNEe HOBBIX BBIUYMC/TUTETbHBIX
aJITOPUTMOB, OTTaUMBaHHE TeXHUKU BbIUMC/IEHUH, B TOM YKC/Ie 3HaUeHUH BhIDA)KEHUM, COZIePIKalluX 1
0OBIKHOBEHHBIE, U JIeCITUUHbBIE IPOOH, yCTaHOBJIEHNUE CBsI3el MeXXy HUMH, paCCMOTpPEHHe TTPUEMOB
pellieHUs 3a7jau Ha Jpobu. B Hauase 6 Kjiacca IPOMCXOUT 3HAKOMCTBO C ITOHSTHEM TIPOLIeHTa.

Oco0eHHOCTEIO H3yUeHUA IMMOJI0KHUTE/IbHBIX U OTPULIATE/IbHBIX UK CeJI ABJIAeTCA TO, UTO OHU TdKXKe
MOT'yT paCCMaTpPHUBATLCA B HECKOJIBKO 3TallOB. B 6 knacce B Hauane HN3y4yeHUAa TeMbl «ITo/noxutenbHbIE U



OTpHILIaTe/IbHBIE YHC/Ia» BbIZiessieTcss ioaTeMa «Lenbie unciia», B paMKaX KOTOPO# 3HAKOMCTBO C
OTpULIATe/IbHBIMU YHC/IaMU U IEMCTBUSIMU C T10JIOKUTETBHBIMHU U OTPULIATE/IbHBIMU YUC/IAMU TIPOUCXOAUT Ha
OCHOBe Co/lepKaTe/TbHOT0 T0/X0/ja. DTO M03BOJIsSIeT Ha JOCTYITHOM YPOBHE MO03HAKOMUTD yUall[uXcCsi
TPAKTUUeCKU CO BCEMU OCHOBHBIMU TOHSATHSIMHU T€MbI, B TOM UKCJIe U C TIPAaBWIaMH 3HAKOB TIPU BbITIOJIHEHUU
apubMeTHYeCKUX JeNCTBUM.

[Tpu o6yueHHH pellIeHHI0 TEKCTOBBIX 3a/lad B 5-6 KJlaccax UCIO/b3yOTCs apudMeTHUecKre mprUéMbI
pelieHust. TeKCTOBBIe 3a/lauM, pelllaeMble MPU 0TPabOTKe BBIUMC/IMTE/LHBIX HaBLIKOB B 5-6 Kiaccax,
pacCMaTpPUBAKOTCS 3a/jauul CJIeAYIOIIUX BU/IOB: 33/laud Ha [IBIDKEHHeE, Ha YaCTH, Ha TOKYIIKU, Ha paboTy u
TIPOU3BO/IUTETHHOCTD, Ha TMPOLIEHTHI, Ha OTHOLIeHHUs U nporopiu. KpoMe Toro, obyuatoripecsi 3HaKOMSITCS
C TIpuémMaMu pelleHust 3a/1a4 epebopoM BO3MOKHBIX BAPUAHTOB, Y4aTcst paboTath ¢ HHpOpMariueH,
TIpe/iCTaB/IeHHOU B (hopMe TaO/IUI] WK TUarpaMM.

B paboueii mporpamMme TipeZlycMOTpeHO (hopMHpOBaHUe MPOTie/IeBTHUECKUX anrebpanueckKux
nipe/icTaB/eHMi. BykBa Kak CHMBOJI HEKOTOPOT'O UKC/ia B 3aBUCMMOCTU OT MaTeMaTHUeCKOro KOHTeKCTa
BBO/IUTCSI TIOCTETIEHHO. ByKBeHHast CHMBOJIMKA LIIMPOKO UCTIOb3YeTCs TIPEXKe BCero st 3aricy 00Iux
YTBEPXKJeHUN U Mpe/iIoxKeHnH, GopMyJi, B UaCTHOCTH /IJIsl BBIYUC/IEHHS] TeOMeTPUUECKUX BeTUUMH, B
KayecTBe «3aMeCTUTeJIs» UMCa.

B kypce «Matematvku» 5-6 K1acCcOB mpe/iCTaB/ieHa HarJ/isiiHasi TeOMeTpUsi, HarlpaB/ieHHasl Ha Pa3BUTHe
00pa3HOTO MBIIIIEHHS], IPOCTPAaHCTBEHHOTO BOOOpaykeHUs, M300pa3uTeIbHbIX YMEeHUM. JTO Ba)KHBIH 3Tar B
W3yueHUH TeOMeTPHH, KOTOPbIN OCYIeCTB/ISIeTCSl Ha HaTJIsiIHO-TIPAKTUYECKOM yPOBHe, OMTMpaeTcs Ha
Hars11H0-00pa3Hoe MblIllieHre 00yJaruuxcsi. bosbiiiasi posib 0TBOAUTCS MPAKTUUYECKOH /IeATeTbHOCTH,
OTIBITY, SKCIIepUMEHTY, MolenTupoBaHuio. OOyuarolyecst 3HaKOMSITCS C TeOMeTpUYecKUMU (pyurypaMu Ha
TIJIOCKOCTH ¥ B TIPOCTPAHCTBE, C UX MPOCTEUIIIMMU KOHPUTyparusMH, yuaTcsi n300paXkaTb UX Ha
HEeJIMHOBAHHOU U KJIeTYaToi Oymare, pacCMaTpUBAlOT UX TIPOCTeHIIe CBOWCTBA. B mporjecce usyueHus
HarJsi[HOM TeOMeTPUU 3HaHUsl, M0J/TyueHHbIe 00yUJaroIMMUCS B Haua/IbHOM IIKOJIe, CUCTeMaTU3UPYIOTCS U
PacILLMpPSIFOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUVIAHE

CornacHo yueOHOMY TIaHy B 5 K/lacce U3y4yaeTCsi MHTeTPUPOBAHHBIN MpeiMeT «MartemMaTrKa», KOTOPbIi
BKJ/IIOUaeT aprudmMeTHUYeCKUi MaTepuasl 1 Har/isiAHY0 TeOMeTpHUI0, a TakXKe Mporie/jeBTUYecKre CBe/leHus U3
anreOpbl. YueOHBIH M/1aH Ha U3yUeHWe MaTeMaTHKH B 5 Kjlacce OTBOZWT He MeHee 5 yueOHBIX YacOB B
HeJIeNTio, B TeUeHHe KaXKJoro rofia o0yueHus, Bcero He MeHee 340 yueOHbIX 4acoB



COJEPXAHUE YYEBHOI'O KYPCA "MATEMATHUKA"

5 KJIACC

HaTypaJIbele YUC/ild 1 HYJIb

HatypanbHoe umciio. Psig HaTypanbHbIX uricen. Yucso 0. M3006pakeHre HaTypa/ibHBIX UMCeT TOUKaMHy Ha
KOOpPJMHATHOM (4MCI0BOM) NpsiMoi. [To3uiioHHas cuctema cuncieHysl. Pumckas Hymepanusi Kak pumep
HeTO3UL[MOHHOW CUCTeMBbI CUUC/IeHus. [lecaThnyHas cucteMa curcieHus. CpaBHeHYe HaTypasbHbIX Yncel,
CpaBHeHMe HaTypajbHbIX uKcen c Hy/1éM. Criocobbl cpaBHeHusi. OKpyryieHHe HaTypaibHbIX urces. CrioykeHue
HaTypaJIbHBIX YKCeJT; CBOMCTBO HYJIS TIPU CJIO)KeHHH. BbIunTaHue Kak /ieficTBre, 00paTHOe CII0>KEeHHIO.

YMHOKeHue HaTypajbHbIX UMCes; CBOMCTBA HYJ/ISl U eJUHULIbI TIPU YMHOKeHUU. [lenieHre Kak [ielicTBUe,
obpatHoe yMHOKeHHI0. KOMIIOHeHTHI [IeMCTBUH, CBsI3b MeX/ly HUMU. [IpoBepka pe3ysbTaTa
apudMeTHueckoro JelictBus. [lepeMecTuTeIbHOE U COUeTaTeIbHOE CBOMCTBA (3aKOHbBI) C/IO’KEHHUS U
YMHO>KEHUSI, paclipe/ieIuTe/IbHOe CBOMCTBO (3aKOH) YMHOKeHUs. Vicronb3oBaHue OyKB /17151 0003HaueHUst
HEeN3BeCTHOTO KOMIIOHEHTA U 3aMKCy CBOMCTB apuMeTHUeCKUX AercTBU. [leuTesy U KpaTHbIe Unciia,
pasJiokeHre Ha MHOXUTeu. [IpocTeie 1 cocTaBHble urcia. [IprsHaku fenmuMocTy Ha 2, 5, 10, 3, 9. [enenuve
¢ octaTkoM. CTereHb C HaTypa/ibHbIM MOKa3aTesieM. 3arvch YKUcjia B BUZie CyMMbI Pa3psiIHbIX CaraeMbix.

UucioBoe BbipakeHUe. BoiuncieHre 3HaueHUH YMC/IOBLIX BbIpaXKeHWH; TIOPSII0K BBIMOTHEHUS [eMCTBUN.
Vcrionb3oBaHue MpY BBIYUC/IEHUSX TTIePEMEeCTUTEIbHOTO U COUeTaTeIbHOTO CBOMCTB (3aKOHOB) CJI0JKEHHS U
YMHOKeHUsI, pacrpe/ie/IMTe/TbHOrO0 CBOWCTBAa YMHOKEHUSI.

JIpobu

I[NpencTaBnenye o fpobu Kak criocobe 3amucy yacTy BeimurHbl. OObIKHOBeHHBIe 1po6u. [IpaBubHbIE U
HerpaBu/IbHBIE 1poOu. CMellaHHast ApoOb; MpeiCcTaB/ieHe CMeIIaHHOUW Apo0U B BU/ie HEMIPaBU/IbHOM pobu
¥ BbI/leJIeHMe T1eJI0¥ YaCTH UKC/ia U3 HermpaBWIbHOM pobu. V300pakeHue apobeii TOUKaMU Ha YHC/IOBOM
nipsimoii. OCHOBHOe CBOMCTBO ipobu. CokpairieHre apo6eit. [IprBesieHre 1po6u K HOBOMY 3HaMeHaTeJTro.
CpaBHenue pobeii. CroykeHre ¥ BEIUMTaHKe Ipobeld. YMHOXKeHUe U JiesieHre npobeit; B3anMHO-00paTHbIe
npobu. HaxoxkieHre 4acTH 11eJ10r0 U LIe/Ioro 10 ero Yactu. [JdecsTruHas 3aruchk gpobeid. [IpescraBieHue
JeCITUYHOM Ipo0u B BU/le 0OBIKHOBEHHOU. V300parkeHre 1eCITUUHBIX Apo0eil TOUKaMy Ha YHC/I0OBOM
nipsimoii. CpaBHeHHe /IeCITUYHBIX [pobell. ApudmeTHueckue AeHCTBUS C JeCATUUHBIMUA APOOSIMU.
OkpyTJieHHe AeCITUYHBIX pobei.

PeriieHHe TeKCTOBBIX 3a4a4

PerieHre TeKCTOBBIX 3a7iau apudMeTHUeCcKUM CcriocoboM. PerrieHue moruueckux 3azau. PernieHue 3azau
repe6OpOM BCeX BO3MOKHBIX BapHaHTOB. VIcro/ib30BaHye TIPY pellieHuH 3afau Tabui] u cxeMm. Perrierne
3a/lau, CO/Iep>KallliX 3aBUCUMOCTHU, CBSI3bIBAIOIIe BeJIMUKMHBI: CKOPOCTh, BpeMsi, PaCCTOsSIHUE; LieHa,
KOTMUeCTBO, CTOUMOCTb. EJUHUIIBI H3MepeHHsI: MacChl, 00bEMa, 1|eHbl; PACCTOSTHUS, BpeMeHH, CKOPOCTH.

CBs13b MEX/y eZIMHUI[AMU W3MePeHHsT KaXX/I0W BeJTMUUHbI. PellleHre 0CHOBHBIX 3a7iau Ha Zpo0u.
[TpencTaBneHye aHHBIX B BU/E TaOJUI], CTO/IOUATHIX HarpaMM.

Hal"f[ﬂ}lHaH reoMeTpus

HarnsiiHbie pe/icTaB/ieHyst 0 pUrypax Ha MJI0CKOCTU: TOUKa, MpsiMasi, OTPe30K, Jiyd, YroJi, JioMaHas,
MHOTOYTO/IbHUK, OKPY>KHOCTb, KpPyT. ¥T0/. [IpsiMoii, OCTpBIM, TYIOUM U pa3BEépHYTHIN yTJibl. [l/1MHa OTpe3Ka,
MeTpUUecKre eIMHULIbI JIMHbI. [I/TMHa T0MaHOM, TIepUMeTp MHOTOYTO/bHUKA. V3MepeHue U MoCTpoeHe
VTJIOB C TIOMOII[bIO TPaHCTIOpTHPa. HarisiiHbie Tipe/icTaBieHys 0 GUrypax Ha IMJIOCKOCTH: MHOTOYTO/TbHUK;
TIPSIMOYTOJTbHUK, KBaJIpaT; TPEYTOIbHUK, O paBeHCTBe ¢uryp. M3obpaxeHue ¢puryp, B TOM 4rc/ie Ha



KeTuaTout Oymare. [TocTpoeHre KoH(Urypaiuii U3 yacteii mpsMoi, OKPY>KHOCTH Ha HeJIMHOBaHHOMW 1
K/eTyatoii Oymare. Vcriosb30BaHre CBOMCTB CTOPOH M YTJIOB MPSIMOYTOJIBHUKA, KBapaTa. Ilnomiap
MIPSIMOYTOJIbHUKA U MHOTOYT'OJIbHUKOB, COCTaB/IeHHBIX M3 MPSIMOYTO/IbHUKOB, B TOM UKMcie (Guryp,
1300paKEHHBIX Ha KileTuaTol Oymare. EauHuULBI M13MepeHus uioiiafu. HarsisigHble ripejcTaB/ieHus o
MPOCTPAHCTBEHHBIX (PUrypax: MPsSIMOYTOJIbHBIN TIapasl/ie/ienuries], Kyo, MHOrorpaHHUKU. V306pakeHne
MPOCTEMIIINX MHOTOTPAaHHUKOB. Pa3BépTku Kyba v napasnnenenunesa. Co3jaHye Mo/ieneii MHOTOTDAaHHHUKOB
(13 6ymaru, pOBOJIOKH, TJIaCTAIMHA U Jp.). O6bEM MpsIMOYTOJ/ILHOTO TIapasliesienurne/a, Kyoa. EquHNLIb]
n3MepeHusi 00bEMa.

6 K/IACC

HatypanbHble yucia

ApudmeTtrueckue eHCTBUS C MHOTO3HAUHBIMU HaTypabHbIMU UMC/IaMU. YHC/I0BbIe BbIpayKeHUS], TTOPSII0K
JeliCTBUM, UCTI0b30BaHKe CKOOOK. Vcnonb30BaHye TIPU BBIUMC/IEHHSIX TTepeMeCTUTEe/IEHOTO U
COUeTaTe/IbHOTO0 CBOMCTB C/I0KEHUS] U YMHOKEHUs, pacIipe/ie/IMTe/IbHOrO CBOMCTBA YMHOXKEHHSI.
OkpyT/ieHre HaTypaabHbIX Ukces. [lenuTeny U KpaTHbIe YKC/ia; HAaUOOBIINIA 00U fe/TuTeNnb U
HavMeHbl1lee o61ijee KpaTHoe. [leTMMOCTb CyMMBI 1 IIpoM3BefieHus. [leneHue ¢ OCTaTKOM.

Jpoou

OOBIKHOBEHHast IP0Ob, OCHOBHOE CBOKMCTBO AP0OH, COKpallieHHe Apobeii. CpaBHeHHe U YIIOPsJOUMBaHHe
npobeti. PerieHre 3a/1au Ha HAXOKEHHE YaCTU OT 1[eJIOTO U T1eJI0T0 TI0 ero yacTy. JJpoOHOe Urc/io Kak
pe3y/bTar fieneHus. [IpescTaBieHue eCcSTUUHOM 1poOU B BHie 0OLIKHOBEHHOM IpOOU Y BO3MOXKHOCTD
Tpe/iCTaB/IeHrs1 OOLIKHOBEHHOU APOOU B BU/Ie eCATUUHOM. [lecsiTUuHbIe ApoOU U MeTpuuecKasi CUCTeMa
Mep. ApudmeTryeckre eMCTBUS U UMC/IOBbIe BhIPDAXKEHUsI C 0OBIKHOBEHHBIMU U JIeCITUUHBIMU IPOOSIMH.

OrtHotreHue. [leneHrie B JaHHOM OTHOIIeHUH. MaciuTa0, poropist. [IpuMeHeHre TPOTIOPLMI TPy
pelieHny 3azau. [ToHsaTHe riporieHTa. BeluncieHre TIPOLieHTa OT Be/IMUKMHBI U BeJIMUUHBI I10 e€ TIPOLIeHTY.
BripakeHue MPOLIEHTOB AeCITUYHBIMU IpoOsiMu. PeltieHne 3a/iau Ha MPOLIeHTHI. BblpaskeHre OTHOILEHHUs
Be/IMUVH B IIPOL|eHTax.

ITonoxurTebHBbIE U 0TpUMIATe¢/IbHbIE€ UNC/Id

[TonoxxutenbHble U OTpULIaTe/IbHbIe Uuncia. Llenbie uncia. Mozynib urcia, reoMeTpUyeckas
VHTeprpeTanys MoyJ/Isl uncsia. M3o6paxeHre urces Ha KOOPAUHATHOM MpsiMoid. UKCIOBbIe TIPOMEXKYTKH.

CpaBHeHue unces. ApudmeTruueckre 1eHCTBUS C TIOI0XKUTeIbHBIMUA U OTpULIaTe/TbHBIMU
yrcnamu. [IpsMoyrosbHas cucTeMa KOOpP/AMHAT Ha TUI0CKOCTH. KoopuHAaTh! TOUKM Ha TUIOCKOCTH, abciucca
v opzivHara. [ToctpoeHre Touek U (GUryp Ha KOOpJAMHATHOM TJIOCKOCTH.

BykBeHHbIe BbIpa)KeHHA

[TpumeHeHre OYKB ZIJis 3aTIMICA MaTeMaTHUeCKUX BbIpaXKeHUH U Tipe/yioykeHui. CBolcTBa apuMeTHUeCKUX
JeiicTBuil. BykBeHHbIe BbIpa)KeHHS U UHMC/IOBbIe TIOJCTAaHOBKU. ByKBeHHbIe paBeHCTBa, HAXOK/eHre
HEW3BeCTHOTO KOMITOHeHTa. @opMyibl; popMyJIbl lepUuMeTpa | IIOIIa i MPSIMOYTO/IbHUKA, KBa/[paTa,
00béMa napasienenunesa u Kyoa.

PerieHHne TeKCTOBBIX 3aja4d

PelieHre TeKCTOBBIX 3aZiau apudmMeTrueckuM criocobom. PeliieHue oruueckux 3ajau. PeiieHue 3azau
repe6OPOM BCeX BO3MOXKHBIX BapHaHTOB. PellieHue 3ajiau, Co/ieprKalliix 3aBUCHUMOCTH, CBSI3bIBAIOIINX
Be/IMUMHBI: CKOPOCTb, BPEMS], PACCTOsIHUE; 1ieHa, KOJTMUeCTBO, CTOUMOCTh; IPOU3BOAUTENTbHOCTD, BPEMS,
00BEéM paboThl. EAVHULIBI M3MepeHUst: MacChl, CTOUMOCTH; PaCCTOSTHUS, BpeMeHH, CKOPOCTU. CBsI3b MeXIy



eJMHUL[aMH W3MepeHUs KaXKI0W BeJIMUMHbI. PellleHre 3aau, CBA3aHHBIX C OTHOLLIEHHEM,
TIPOTIOPLIMOHAIBHOCTHIO BEJTMUKH, TPOL[eHTaMU; pellleHHe OCHOBHBIX 3a/lay Ha /ipo6u u miporieHThl. O1ieHKa 1
TIPUKW/Ka, OKpyTJ/ieHue pe3ysbraTta. CocTaB/ieHre OYKBEHHBIX BbIPayKeHU 10 YC/IOBUIO

3agaun. [IpecTaByieHre JaHHBIX C TOMOILBIO Tabauil U fuarpaMm. CtonbuaTbie JuarpaMMbl: UTeHUe U
nocrpoeHve. UTeHre KPyroBbIX AUarpaMM.

Harmuu{aﬂ reoMeTpusa

HarnsiaHble mipesicTaB/ieHys 0 (pUrypax Ha MJIOCKOCTH: TOYKa, MpsiMasi, OTpe30K, JIyu, yroJi, JoMaHas,
MHOT'OyTO/TbHUK, YeThIPEXYTO/IbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KpyT. B3ariMHOe pacrio/ioxkeHue ByX
MIPSIMBIX Ha TIJIOCKOCTH, MapasiefbHble MpsiMble, TIepIIeH UKy /ISpHbIe TIpsiMble. VI3MepeHre pacCTOsTHUIA:
MeX/ly IByMsI TOUKaMH, OT TOUKH ZI0 TIPSIMOM; ZI/IiHa MaplIpyTa Ha KBaJlpaTHOU ceTke. VI3mepeHure u
MIOCTPOEHKE YTJIOB C TIOMOILbI0 TPaHCHIOPTUPA. BU/ibl TPeyroNbHUKOB: OCTPOYTOJIbHBIN, TIPSIMOYTO/IbHBIH,
TYTIOYTOJIbHBIN; paBHOOE[peHHbBIN, paBHOCTOPOHHUH. YeThIPEXYTOTBHUK, TPUMEPbI UeThIPEXYTO/TbHUKOB.

[TpsAMOYTO/bHUK, KBaJpaT: MCII0/Ib30BaHUE CBOMCTB CTOPOH, YTJIOB, AUaroHasnei. M3o00paxeHue
reoMeTpruYecKux (GUryp Ha HeJIMHOBAHHOM Oymare C UCIO/Ib30BaHUEM LIUPKYJIs, TUHEHKH, YTro/bHUKA,
TpaHcrnopTupa. [TocTpoeHust Ha KiieTuaToii Oymare. [TepuMeTp MHOTOyro/ibHUKA. [TOHATHE MIOIA U
(GUryphbl; eAMHULBI U3MepeHus Tuiolaau. [IpubmmkEéHHOe U3MepeHye TUIoaAu GUTyp, B TOM UKC/Ie Ha
KBaZipaTHOU ceTKe. [TpubMMKEHHOE U3MepeHHe [ITMHBI OKPY>KHOCTH, TUIOIIa ¥ Kpyra. CUMMETpPHSL:
LieHTpaJibHasl, 0CeBasi U 3epKajibHasi CHMMEeTPHUH. IToCcTpoeHre CUMMETPUYHBIX Guryp. HarnsiaHbie
TIpe/ICTaB/IeHUsI O TMIPOCTPAHCTBEHHBIX (PUrypax: Mapasiesienurne, Ky0, mpu3Ma, mupamu/ia, KOHYC,
LUIMHZAD, map U cdepa. M300pakeHre MPOCTPaHCTBEHHBIX (uryp. [TpuMepbl pa3BEPTOK MHOTOTPaHHUKOB,
IWIMHZpPa 1 KoHyca. Co3/jaHre Mo/iesiel IpOCTPaHCTBEHHbBIX (UTyp (M3 Oymaru, IpOBOJIOKH, TUIACTH/IMHA U
ap.). [ToHsiTHe 00BEMa; eMHULIBI H3MepeHus1 00béMa. OOBEM TIPSMOYTOILHOTO Tapasuiesienuresa, Kyoa.



IVNIAHUPYEMBIE OBbPA3OBATEJ/IBHBIE PE3YJ/IbTATBI

JINHHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3y/IbTaThbl 0CBOEHHs IPOrpaMMbl yueOHOro npesmeTta «MaTemMaTHKa» XapaKTepu3yroTCs:

ITaTpuoTHueckoe BocIuTaHHe:

NpOsIB/IeHNeM HMHTepeca K MPOLIOMY U HacTOSIILeMY POCCUMCKON MaTeMaTHUKH, LleHHOCTHbIM OTHOLLIEHHeM
K JJOCTWKEHHUSIM POCCUMCKUX MaTeMaTUKOB M POCCHUMCKOM MaTeMaTU4YeCKOW LIKOJbI, K UCMIO/Ib30BaHUIO 3THX
JOCTH)KEHUM B IPYTHX HayKax U MPUKIaJHbIX chepax.

I'pak/jaHCKoOe U yXOBHO-HPABCTBeHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00s13aHHOCTeH rpakKiaHWHA U Peasin3aliii ero rpas, MPeZiCTaB/IeHUeM O
MaTeMaTHUYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PAa3/IMUHBIX CTPYKTYP, IBI€HHH, MPOLeyP IPaKJaHCKOTO
ob1riecTBa (BLIOOPHI, OMTPOCKHI U TIP.);

TOTOBHOCTBIO K 00CY>KJIEHHIO 3TUUECKHX MPO0JIeM, CBS3aHHBIX C MPAKTUUYECKUM MTPUMEHEHHEM
JOCTV)KEHUM HayKH, 0CO3HAHHUEM Ba)XKHOCTH MOPa/IbHO-3THUECKUX TTPUHIIUIIOB B J€ATETBHOCTH YUEHOTO.

TpyaoBoe BocIiUTaHHe:

YCTaHOBKOW Ha aKTMBHOE y4yacTHe B PellleHNH TPaKTUYeCKHX 3aZiay MaTeMaTU4eCKOUW HarpaB/IeHHOCTH,
0CO3HaHWEM Ba)KHOCTH MaTeMaThueckoro 00pa30BaHUs Ha TIPOTSHKEHUU BCEH YKU3HU [I/Isl yCITeIITHOM
nipoeCcCHOHAbHOM /IeTeTbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUMH; 0CO3HAHHBIM BBIOODOM U
MOCTPOeHNEM UHVBUYA/ILHON TPAeKTOPUY 00pa30BaHUs 1 )KU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX
HMHTEPeCOB U 00IIIeCTBEHHBIX TTOTPEOHOCTEM.

JcTeTHYeCcKoe BOCITUTAaHHUe:
CNIOCOOHOCTBIO K SMOIIMOHA/IBHOMY U 3CTeTHUECKOMY BOCITPUATHIO MaTeMaTUUeCKuX 00BeKTOB, 3a/1ay,
pelleHNi, pacCy>X/IeHUW; YMEHHIO BUJeTh MaTeMaThyeCcKre 3aKOHOMEPHOCTH B UCKYCCTBe.

IleHHOCTH HAYYHOTr'0 TTO3HAHMSI:

OpHeHTalfell B fieATeIbHOCTH Ha COBPEMEHHYI0 CUCTeMY HayUHBIX TIpeZiCTaBIeHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS UesIOBeKa, PUPO/IbI U 00IIeCcTBa, TOHMMaHKeM MaTeMaTHUeCKOH HayKu Kak
cdepsl uesioBeUeCKO! ZeATeIbHOCTH, 3TArloB e€ pa3BUTHs M 3HAUMMOCTH [i/Is1 Pa3BUTHS LIUBU/IM3aL{UY;
OBJIaJileHUeM SI3bIKOM MaTeMaTUKU U MaTeMaTHueCKOW Ky/IbTypOl Kak Cpe/ICTBOM MO3HaHWS MUPa;
OBJIaJileHUeM MPOCTeHIIIMMU HaBbIKaMU HCC/Ie/|0BATe/IbCKOM JeITe/TbHOCTH.

du3nyeckoe BocuTaHue, ((OPMHPOBaHHe KY/JIbTYPhI 3J0POBbS H YMOLIOHA/IBHOI0 0/1arono ryqms:

TOTOBHOCTBIO NIPUMEHSTh MaTeMaTH4eCcKre 3HaHWsl B MHTepecax CBOEro 3/10pOBbs, BeJleH!sl 3,0POBOr0
oOpas3a >ku3HM (370pOBOe MUTaHKe, cOaTaHCUPOBAHHBIN PEXKUM 3aHSITUN W OTAbIXA, PerysspHas pusnueckast
aKTUBHOCTB); C()OPMHPOBAHHOCTHIO HaBbIKa pedieKChU, TIPU3HAaHHEM CBOETO ITpaBa Ha OMIMOKY M TaKOTO >Ke
TnpaBa /Ipyroro yesoBeka.

JKoJ/IOrHUecKoe BOCIIUTaHHe:

OpHeHTaIlel Ha IpUMeHeHHe MaTeMaTHUeCKUX 3HaHWM 11 pellieHus 3a/jau B 00/1aCTH COXPaHHOCTH
OKPY>Karollleil cpe/ibl, TJIaHMPOBaHUsI TIOCTYTIKOB U OLIEHKU UX BO3MO>KHBIX MOC/Ie[CTBUM /151 OKpYy»Katollen
Cpefibl; 0CO3HAHKEM T7I00aTbHOTO XapaKTepa SK0JIOTHYeCKUX MPo0sieM 1 TyTel UX pelleHws..

JIMYHOCTHBIE pPe3y/IbTaThl, 00ecrneynBaIHe aJanTaUi0 00yUJaromerocsi K U3MeHsIIIMCS
YC/I0BHSIM COLMA/IbHOU M IPUPOJHOM Cpejbl:

TOTOBHOCTBIO K JIeHICTBUSIM B yCJIOBUSIX HEOTPe/le/IEHHOCTH, TIOBBILIEHUIO YPOBHS CBOeM KOMIIETEeHTHOCTH
yepe3 MMPAKTUUECKYIO /IesATeTbHOCTb, B TOM UHC/Ie YMEeHHe YUUTHCS Y JPYTUX JIIoJel, mpruobperars B
COBMECTHOM /lesITe/IbHOCTH HOBble 3HAHUS, HaBbIKU U KOMIIETeHLIUU U3 OMbITa JPYTHUX;

HeoOX0/JUMOCThI0 B JOPMHUPOBAHUM HOBBIX 3HaHUH, B TOM Uucie (OpMYJTUPOBATh UleH, TIOHSTHS,
ruroTe3bl 00 00BEKTax U sIB/IEHUSIX, B TOM YKC/Ie paHee HeH3BeCTHBIX, 0CO3HABAaTh JeULIUTBI COOCTBEHHBIX
3HaHUU U KOMIIETEHTHOCTEH, MJIaHUPOBaTh CBOE Pa3BUTHE;



CTIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYALIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAL[HIO KaK BbI30B,
TPeOYIOIMI KOHTPMED, KOPPEKTUPOBATh MPUHUMAEMbIE PEIIeHUs ¥ JeMCTBUS, OPMY/IMPOBATh U OLIEHUBATh
PUCKU U NOC/IeCTBUSI, GOPMUPOBATh OTIbIT.

METAIIPEAMETHBIE PE3YJIbTATbDI

MertanpegmMeTHbIe pe3y/IbTaTbl OCBOEHUs TIPOrPaMMbl yueOHOro mpeMeTa
«MaTteMaTHKa»XapaKTepU3yIOTCsI OB/IaJileHUeM yHUBepCA/bHbIMU NO3HABAMe/AbHbIMU OelicmausiMu,
YHUBEPCA/NbHbIMU KOMMYHUKAMUEHbIMU OelicmeusiMU U YHUBEPCAAbHbIMU pe2y/1simuUeHbIMU
deticmsusimu.

1) YHueepcanbHble no3HasamesbHble Oelicmeusi obecneuugaiom popmuposaHue 6azoebix
KOZHUMUBHBIX Npoyeccos odyuarowjuxcs (oceoeHue Memoo0o8 NO3HAHUSL OKPYHcaiouwje2o mMupda;
npumeHeHue A02u4ecKux, uccaedo8amenbCcKUX onepayuti, ymeHuti pabomamso ¢ uHgopmayueti).

Ba3oBble 1oruyecKue JeiCcTBUSA:

— BBISIBJISITh M XapaKTepH30BaTh CyllleCTBeHHbIe TTPU3HAKK MaTeMaTUUeCKUX 00HEeKTOB,
TIOHSITUM, OTHOIIIEHWUH MeXXy TTOHSTHSIMU;

— dopMynupoBaTh orpeiesieHusi MOHATUM; YCTaHaB/IMBaTh CYllleCTBeHHbIN MPU3HAK
K/accuyKalym, OCHOBaHUs [yt 000011eHsI M CDaBHEHHSs1, KpUTEPUH TIPOBOJUMOT0 aHa/13a;

— BOCIIpMHUMATh, (i)OpMyJ'II/II)OBaTL nu HpeO6pa3OBbIBaTb Cy>XAeHUA: YTBepAUTE/IbHbIE
" OTpullaTe/IbHbIe, € JMHUYHbIE, UdCTHBIE U 06]]_[1/18;

— YC/I0BHBI€; BBIAB/IATE MaTeMATUUECKHE 3dKOHOMEPHOCTH, B3dUMOCBA3U U IIPOTUBOPEYUA B
Cl)aKTaX, AaHHBIX, Ha6J'II-O'Z[eHI/I$IX N YTBEPXOEHUAX;

— TMpejJaraTtb KpUTEPWH [Jis BbISIBJIEHUS] 3aKOHOMEPHOCTEM U MPOTHBOPEUni;

— [AeJ1aTb BBIBOAEI C WCII0/Ib30BdAHHEM 3dKOHOB JIOTHKH, AeAYKTHUBHBIX U
UHAYKTHUBHBIX YMOBaKHIOquHﬁ, YMO3HKHIOHEHHﬁ I10 aHAJ/IOT'HUH;

— pa3buparhk /l0Ka3aTe/bCTBa MaTeMaTHUeCKUX YTBePKAeHuUH (TIpsiMble U OT TIPOTUBHOTO), TIPOBOJUTD
CaMOCTOSITE/ILHO HEeC/IOKHbBIEe [J0Ka3aTe/TbCTBa MaTeMaTHueCKUX (PakToB, BBICTPAaUBaTh apryMeHTalHIo,
TIPUBOZIUTE TIPUMEPBI U KOHTPIIPUMEPBI;

— 000CHOBBIBaTh COOCTBEHHBIE PAaCCY’KAEHUs]; BLIOUPATh CMIOCO0 pellieHus yueOHOM 3a1aun
(cpaBHMBATH HECKOJIBKO BapHMAHTOB pellleHus], BEIOMpaTh Hanbosiee MogXOASIMINN C YU4ETOM
CaMOCTOSITe/IbHO Bbl/le/IeHHbIX KPUTEPUEB).

ba3oBnbie HuccoiaeaoBare/1bCKue ﬂeﬁCTBﬂﬂ:

— HCII0J/Ib30BAaTh BOITPOCHI KdK I/ICCJ'IE,ZLOBEITEIII)CKI/IIZ MHCTPYMEHT IMO3HaHMHA,

— (hopMyarpoBaTh BOMPOCH], ((MKCUPYIOIIYe TIPOTHBOpeUre, MpobieMy, CaMOCTOSITE/TEHO
yCTaHaB/IMBaTh UCKOMOe U JJaHHOe, (JOPMUPOBATh TUTIOTE3Y,

— dPryMeHTHUPOBATH CBOIO IMO3HULINI0, MHEHUE,

— TIPOBOJUTB TI0 CAMOCTOSITEJTHHO COCTaB/IEHHOMY T/IaHy HEC/IOXKHBIN 3KCIIePUMEeHT, HeboJIbIIoe
HCCrefloBaHMe TI0 YCTAaHOBJIEHHIO 0COOeHHOCTel MaTeMaTU4yecKoro o0beKTa, 3aBUCUMOCTel
00BEKTOB MeXXy COOO0M;

— CcaMoCTOsITeNTbHO (hOpMyYIMPOBaTh 00001IeHNS ¥ BBIBO/IBI 10 pe3y/ibTaTaM MPOBeJEHHOTO
HabI0/1eHNs1, CCIIeOBaHUs], OLIEHUBATh JOCTOBEPHOCTD MOTYYeHHBIX Pe3y/IbTaTOB, BHIBOJOB
000011]eHHI; TPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHeE TIPOLIECCA, a TAK)Ke BbIJBUTATh MPeATI00KeHHUs
0 €ro pa3BUTHU B HOBBIX YC/IOBUSIX.



Pa6ota c uHopmanmeii:

— BBISIBJIATh HEJJOCTATOUHOCTb Y U30BITOUHOCTb UH(POPMALIMH, JaHHbIX, HEOOXOAUMBIX /ISl PeIIeHuUs
3a/1auu;

— BBIOMPATH, aHAJTM3UPOBAaTh, CUCTEMAaTU3UPOBaTh Y MHTEPIPETUPOBATh MH(POPMALIMIO Pa3/TMUHBIX
BU/IOB U ()OPM TIpe/|CTaB/IeHMUSI;

— BBIOMpaTh opMy mpesicTaBaeHMsT MH(GOPMALUK U WUTIOCTPUPOBATh pelllaeMble 3a/jauu
CXeMaMH, rarpaMMaMH, UHOM rpavKoi ¥ X KOMOWHALIASIMHU;

— OLeHUBAaTh Ha/I&KHOCTb MH(OPMALUY 110 KPUTEPUSIM, Npe/l/IO’KeHHBIM yuHUTe1eM
Wy c(opMy/TMPOBAHHBIM CaMOCTOSITE/BHO.

2) YHueepca/nbHble KOMMYHUKamueHble Oelicmeausi obecneuugarom c¢hopmupoeaHHOCmb
COYUA/bHbIX HABLIKOB 0OYUArOUWUXCH.

O0mmenne:
— BOCTIPUHUMATH U (hOPMY/IMPOBATh CY)KEHHSI B COOTBETCTBUH C YCJIOBUSMU U L[eJIIMU OOIIIeHMS;

— SICHO, TOYHO, TPAMOTHO BBIP@KAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX, JABaTh
TIOSICHEHMS T10 XO/y PelleHUs 3a[jaul, KOMMEHTUPOBAaTh MO/TyUeHHbIN pe3y/bTaT; B X0/
00Cy>K1eHus 3a/laBaTh BOIIPOCHI M0 CYII[ECTBY 00CY>K1aeMOM TeMbI, TTPoO/IeMBbI, peliaeMoi 3ajiaud,
BBICKA3bIBaTh M/IEM, Hal|e/IEHHbIE Ha TIOMCK PeIeHus;

— COTIOCTaB/ISITh CBOM CYXKZEHHS C CY>KIeHUSMH IPYTMX YUaCTHUKOB JIdajiora, 0OHapy>kKMBaThb
pasjinuure U CXOACTBO MO3ULUH;

— B KOPpeKTHO! ¢opme (OopMyTMPOBATh pPa3HOT/IaCHsi, CBOW BO3PayKEHHS;
— TIpPeJCTaB/IATh Pe3y/IbTaThl pellieHus 3a/1auH, SKCIIepIMeHTa, UCC/Iel0BaHus, TTPOeKTa;

— CaMOCTOsITeSIbHO BBIOMPaTh (hopMar BBICTYTIEHHUS C YUETOM 3a/iay Mpe3eHTaluH U
0Cco0eHHOCTeN ayJUTOPHH.

CoTpyaHHUeCcTBO:

— TIOHHMMaTb Y UCII0JIb30BaTh MPeUMyIlleCTBa KOMaH/IHOW U UHJUBH/IyaTbHON PabOThI TIpU
pellleHnH yueOHbIX MaTeMaTUUeCKUX 3a7iay;

— TIPUHUMATh 1]eJIb COBMECTHOM /1esTe/IbHOCTH, T/IAHMPOBaTh OPraHU3alldi0 COBMECTHOM paboThl,
pacripe/iesifiTb BU/bI paboT, 0roBapuBaThCs, 006CYKaTh MPOLeCcC U pe3y/ibTaT paboThI;

— 0000111aTh MHEHUST HECKOJIBKUX JIFO/Iel; yuaCcTBOBaTh B IPYMIOBBIX popMax paboThl
(ob6cy>kaeHusi, 0OMeH MHEHUSIMH, MO3TOBbIe LITYPMbI U IID.);

— BBITIOJ/IHATBE CBORO UdCTh pa6OTBI N KOODAWHHWPOBATE CBOU AEﬁCTBHH C APYT¥MMH Wi€HdAMW KOMdH/BbI;

— OLIeHMBATb KaueCTBO CBOET0 BKJaJia B OOIIHIA TIPOAYKT 10 KPUTEPHSIM,
chopMyIMPOBaHHBIM yUaCTHUKaMU B3aUMO/IeNCTBUSI.

3) YHueepcanbHble pe2ysnsimueHble Oelicmgusi obecneuusarom popmupos8aHue CMbICA08bIX yCMAHOBOK
U JCU3HEHHbIX HABbIKO8 AUUYHOCTIU.

Camoopranusanus:

— CaMOCTOSITe/ILHO COCTaBJISTh T1/1aH, a/ITOPUTM pellleHus 3a/jau (WK ero 4acTh), BLIOUpaTh
croco0 perreHusi C yUéTOM UMEOLUXCSl PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTUPOBAaTh
Y KOPPeKTHMPOBATh BApHAHTHI PelleHUi C yU6TOM HOBOM MH(OpPMaIUH.



CaMOKOHTPOJIb:

— BJ/Ia[IeTb criocobamu CdAMOIIPOBEPKH, CAMOKOHTPOJIA IMpoLecCd 1 pe3yJjbTaTa
penieHud MaTeMaTHueCKOoi 3d/id4uu;

— TIpeJBU/IeTh TPYLHOCTH, KOTOPble MOTYT BO3HUKHYTh TP pelleHuH 3a/laui, BHOCUTb KOPDPEKTHUBhI B
JlesITe/IbHOCTh Ha OCHOBE HOBBIX 00CTOSITE/IHCTB, Hali/IeHHBIX OIMOOK, BBISIB/IEHHBIX TPYAHOCTEH;

— OLIeHMBATh COOTBETCTBHE pe3yJbTaTa /|esTelTbHOCTH MOCTaB/IeHHOMW 11e/IN U YC/IOBUSIM, OOBSICHSITD
TIPUUMHBI JOCTWKEHHS WM HeIOCTHKEHHUS 1ie/I1, HaXOAUTh OLIMOKY, /laBaTh OLIEHKY NMPHOOpeTEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJ/IbTATBI
5 KV/IACC

Yucia ¥ BBIYUC/I€HUS
IToHumats u IMIpaBHUJIBHO YHOTPEGJIHTB T€PMHHBI, CBA3dHHBbIE C HaTyPad/IbHBIMH UKUC/IdMH, 00OBIKHOBEHHBIMU
U JeCATUYHBIMU I,E[I)O6${MI/I.

CpaBHMBATh U yMOPSJOUMBATh HAaTypa/ibHbIE UKC/Ia, CDABHUBATH B MPOCTEUIITNX C/Tydasix 0OLIKHOBEHHbBIE
apobu, necsiTUUHbIe 1po0u.

COOTHOCHUTb TOUKY Ha KOOP/JUHATHOM (UMC/IOBOM) MPSIMOM C COOTBETCTBYOIIMM €M UMC/IOM U U300pa)kaTh
HaTypa/ibHble UMC/la TOYKaMU Ha KOOPAUHATHOM (UMC/I0BOM) MPSIMOKA.

BrinonHATe apudmMeTryeckyre 1eiCTBUs C HaTypabHbIMU YKC/IaMU, C 0ObIKHOBEHHBIMU JJp00sIMU B
MPOCTEMNIINX CITyYasix.

BbINoTHATE NPOBEPKY, NPUKU/IKY pe3yJ/bTaTa BbIUMC/IEHUH.
OKpyT/ITh HaTypa/lbHble YHCIIa.

PenieHyie TeKCTOBBIX 3ajia4
Pemiathk TeKCTOBBIE 3a/1aui apU(MMETHUECKHUM CITOCOO0M U C TIOMOII[bI0 OPraHWU30BaHHOTO KOHEUHOTO
repebopa BCeX BO3MO>KHBIX BADUAHTOB.

Pemmath 3aiaun, cofieprkalijie 3aBUCMMOCTH, CBSI3bIBAIOLLMe BeJTMUMHbBI: CKOPOCTh, BPEMs], PACCTOSTHUE;
1|eHa, KOJIMYeCTBO, CTOMMOCTb.

Hcnonb3oBaTh KpaTKue 3dIllMCH, CXeMBI, Ta6J'II/II_[bI, 0003HaueHus Mpy perieHruur 3aaad.

[Tonb30BaTHCSA OCHOBHBIMU €IWHWIaMU M3MepeHUA: [JeHbl, MdCChbl; paCCTOSIHUSA, BpeMEHH, CKODOCTH;
BbIDa’kKaTb OJHU €IWHULIBI BeJ/IM- UMHBI Uepe3 Apyrue.

V3BnekaTh, aHaM3UPOBATh, OLleHUBaTh MH(OPMALIMIO, TTPe/CTaB/IeHHY0 B Tab/uile, Ha CTOIOUATOM
JyarpaMMe, UHTepPIPeTUPOBATh MPe/ICTaB/IeHHbIe /JaHHbIe, UCTIONb30BaTh JIaHHbIE TIPH PEIIeHUH 3a/]au.

Harnspnas reomerpus

[Tonb30BaTLCA reOMeTPUUECKUMU MTOHATUAMU: TOUKA, NpsAMasi, OTPe30K, JIy4, yrojl, MHOIOYTOJIbHUK,
OKPY’>KHOCTb, KpPYT.

[TpuBOAWTE MPUMephl 00BEKTOB OKPY KaroIllero Mupa, UMeroIux GopMy U3ydeHHBbIX TeOMeTpPUUYeCKUX
¢uryp.

VM crionb30BaTh TEPMUHOJIOTUIO, CBSA3aHHYHO C yIJlaMU: BepllHa CTOPOHA; C MHOTOYTOJIbHUKaMU: yroJ,
BeplIMHA, CTOPOHA, AWaroHasb; C OKPY>KHOCTBIO: PafIUyC, AUaMeTp, LIeHTp.

N300pa>kaTh M3yueHHbIe TeOMeTprUecKre GUryphbl Ha HeJTMHOBAaHHOM U KJIeTUaTol Oymare C TIOMOIIBIO
LUPKYJISl U JIMHEUKHU.

HaXO,E[I/ITb JAJIMHBI OTPE3KOB HEIoCpeaCTBeHHbIM HU3MepeHreM C ITOMOIIIBIO HHHEﬁKH, CTPOUTH OTPE3KHU



3a/JaHHOM JJIVHBI; CTPOUTH OKPY>KHOCTb 3a/JaHHOTO pasinyca.

Vcnonb30BaTh CBOKCTBA CTOPOH U YIJIOB MPSIMOYTO/IbHUKA, KBaJipaTa Jijist UX MOCTPOEHHMS], BEIUUC/IEHHS
TUTOILA/IA Y TIEpUMETpA.

BbruncasTe mepyuMeTp U TJIONIAlb KBa/ipaTa, IPSIMOYTO/IbHUKA, (PUTYp, COCTaBIEHHbIX U3
MPSIMOYTOJIBHUKOB, B TOM UK C/Ie (GUryp, N300paKEHHBIX Ha KleTyaToi Oymare.

[Tosib30BaThCs OCHOBHBIMU METPUUECKUMU eJUHULIAMU U3MePeHHsl JJIMHBI, T/I01a/Id; BbIDA’KaTb OJJHU
eIJMHULIbI BeJIMUMHBI Yepe3 Apyrue.

Pacrio3HaBaTh napasuiesernurei, Ky0, UCI0/ib30BaTh TEPMHUHOJIOTHIO: BepIliHa, pebpo rpaHb, U3MepeHus;
HaXO/UTh U3MEPeHUs Mapa’uiesienuresia, Kyoa.

Berunciare 00béM Ky0a, rapasiesnenure/a 1o 3aZlaHHbIM U3MepPeHUsIM, 1T0J/Tb30BaThCs eAUHULIAMU
u3MepeHusi 0ObEMa.

Pelliath HeC/10KHBIE 3a/la4 Ha U3ME€PeHKe IreOMETPUUECKHX Be/IMYKUH B IMTPAKTUUECKHUX CUTYyaLUAX.

6 K/IIACC

Yucsia ¥ BBIYUC/IEHUSA

3HaTb U TIOHUMAaTb TEPMUHBI, CBSI3aHHbIE C Pa3/IMUHBIMU BHIaMH UMCesT U criocobaMu WX 3arucH,
repexoAuTh (eC/i 3TO BO3MOKHO) OT OZJHOM (POPMBI 3aMKCH Urcia K Apyrou.

CpaBHI/IBaTb " YIIOpsAA0O4YKMBaTh Lie/ible UKCild, 0OBLIKHOBEHHbBIE U AecCAaTU4YHbIe I,Z[];)O6I/I, CpaBHHBATH UKCJld
OJHOT'O Y pa3HbIX 3HAKOB.

BbIHOJ’IHHTB, Cco4eTasd YCTHhIE U ITMCbMEHHbIE HpI/IéMBI, apI/I(bMeTI/ILIECKI/Ie IAEIt/iCTBI/ISI C HATYPd/IbHBIMU U
neJbIMH YHMCJ/IdMU, 0OBLIKHOBEHHBIMU U AeCATUYHBIMHA APO6HMI/I, MOJIOKUTEJIbHBIMH U OTPULIaTE€/IbHbIMHA
YHC/1aMU.

BBIUNC/IATE 3HAUEHUST UMC/IOBBIX BhIPaXKEHUH, BHITIONHATL IPUKUAKY U OLIeHKY pe3y/bTaTa BhIUMC/IeHNH;
BBITIO/THATH MMpeo0Opa30BaHMs UHCIOBLIX BHIDA)KEHHHM Ha OCHOBE CBONCTB api(MeTHUeCKUX JeHCTBHUM.

COOTHOCUTBH TOUYKY Ha KOODJJUHATHOM TPSIMOM C COOTBETCTBYIOLUM el Unc/ioM U n300pakaTh umc/ia
TOYKaMU Ha KOOPJAMHATHOM MPSIMOM, HAXOUTh MOZY/Ib UUCJIA.

COOTHOCUTBH TOUKHU B NPSIMOYTO/IbHOW CUCTEMe KOOPJMHAT C KOOpAWUHATaMU 3TOU TOUKH.
OKpyT/ISATH LieJible UMc/ia U AeCITUYHbIe APO0H, HAXOAUTh MPUOJIVKEHHS YrCell.

YucnoBbie 1 6YKBEHHBIE BbIDAXXE€HUA

IToHrMaTsk U ynOTpE6J’IHTL TepPMHHBI, CBA3aHHbIE C 3dlIMChI0 CTeIIeHW YKMCild, HAXOAWTb KBaJpdT U KY6
YHCJ/ia, BBIYUC/IATE 3HAUYEHHWA YKMC/IOBBIX BI)IPEI)KEHHﬁ, coaepXKallqux CTeIrleHH.

ITonwb30BaThCA TMpHU3HaAKaMH Oe/TMMOCTH, PACK/Id/IbIBATh HATYPA/IbHBIE YKMCJ/Id HA MMPOCTbIe MHOXKUTEJIA.
ITonb3oBaThCS MaCI_HTa6OM, COCTaBJIATH IIPOIIOPLIMH Y OTHOLIIEHMHS.

Hcronb30Bath OYKBHI 711 0003HaUeHUsT YMCesT MPY 3alMCH MaTeMaTHUeCKUX BbIPa)KEHHI, COCTaBJISATh
OyKBeHHbIe BbID@XEHUS U OPMYJIbl, HAXOJUTh 3HaueHUs1 OYKBEHHBIX BbIPa)KEHUH, OCYILIeCTBJISIS
HeoOXOZMMbIe TIO/ICTAHOBKH 1 TIpe0Opa30BaHMsI.

HaXOAI/ITb HeN3BeCTHLINA KOMIIOHEHT PaBEHCTBaA.

PenieHyie TeKCTOBBIX 3aa4

PeriaTh MHOTOILIArOBbIe TEKCTOBBIE 3aJjaudl apuMeTHUeCKUM CIIocob0M.

Pemmath 3a/1aun, CBsI3aHHbIE C OTHOLLIEHMEM, MPOMOPLIMOHATILHOCThIO Be/IMUKH, MPOLIeHTaMu; pelliaTh TPy
OCHOBHBIE 33/]aUu4 Ha IPOOU U TIPOIIEHTHI.

PeruaTh 3a/1aum, cojieprkailide 3aBUCHMOCTH, CBsI3bIBalOII[1e BeJTMUUHbI: CKOPOCTh, BPeMs, paCCTOsTHUE,
1[eHa, KOJTMUeCTBO, CTOMMOCTh; TIPOM3BOJUTE/ILHOCTD, BpeMsi, 00béMa paboThl, UCTIONMB3ys aprudMeTHUIeCKHe
[IeVCTBYS, OL|€HKY, TIPUKU/IKY; MM0/Ib30BaThCs eIMHULIAMU U3MepPeHHs COOTBETCTBYIOLMX Be/TUUKH.



CoctaB/iATh OyKBeHHbIE BbIpayKeHUS 110 YCJIOBUIO 3a/jauHu.

Vi3BnekaTb WHGOPMaLIWIO, TIPEZICTAaB/IEHHYIO B Tab/IUIIAX, Ha JIMHEMHOM, CTO/I0UATOM UK KPYTOBOM
JvarpaMMax, MHTepIpeTUPOBaTh Mpe/CTaBeHHbIe JJaHHbIe; UCT0/Ib30BaTh AaHHbIe TIPU pellleHrH 3a/1au.

[TpeacraBasTh MHGOPMALUIO C TIOMOII[BIO TaOJIHL], TUHEMHOM U CTOJIOUATON AMarpamm.

Harnspuas reomerpus

[TpuBoAUTE MpYMeEpPbI 00BEKTOB OKPY’KakOIL[ero MUpa, MMERLMX GOpMy U3yUeHHBIX TeOMeTPUUYeCKUX
TMJIOCKUX Y TIPOCTPAHCTBEHHBIX (UTyp, IPUMepbl PaBHbIX U CUMMETPUYHBIX (UTYP.

N306pakaTh C MOMOILbIO LIUPKY/Is, TMHEeHKY, TPaHCIIOPTUPa Ha HeIMHOBaHHOM U K/leTyaToit Oymare
M3yUeHHble IJIOCKHWe TeoMeTpUuecKue (GUrypsl U KOH(MUTypaLui, CMMMeTpUUHble (DUTYPBI.

[Tosib30BaThCS reOMETPUYECKMMY TTOHATHSIMU: PaBEHCTBO (PUTYp, CUMMETPHUSI; UCTI0/Ib30BaTh
TePMUHOJIOTUIO, CBSI3aHHYI0 C CHMMEeTPUEeN: 0Cb CUMMETPHH, LIEHTP CUMMEeTPUU.

HaxoauTtb BeJIMuMHbI YI/I0B U3MepeHUeM C NTOMOLLbI0 TPaHCIIOPTHPA, CTPOUTH YIVIbI 33JaHHOM BETUYMHBI,
T10J1b30BaThCsI [IPU pellleHry 3a/,a4 rpaJlyCHOM MepoU YIJIOB; paclio3HaBaTh Ha UepTeXkaxX OCTPbIM, NPSIMOH,
PasBEPHYTBINA U TYTION YTJIbI.

BbIunciATh A1MHY JIOMaHOW, [IepUMeTP MHOIOYT0JIbHUKA, [10/1b30BaThCsl eJMHULIAMU M3MepeHUs /I/TUHBI,
BbIp@KaTh OJHU eJMHULIbl N3MepPeHUs JJIMHbI uepe3 Ipyrue.

Haxoauts, ncrnosib3ysl yepTéxxHble UHCTPYMEHTBI, PACCTOSIHUS: MeX/y IBYMSI TOUKaMH, OT TOUKHU [0
NIPSIMOM, JIJIMHY IIyTH Ha KBaJpaTHOM CeTKe.

BeruncaTe miomazab GUryp, CoOCTaB/IeHHBIX U3 TIPSIMOYTO/IbHUKOB, UCII0/IH30BaTh pa3breHre Ha
NPSIMOYTO/IbHUKH, Ha paBHble (PUI'yphl, 0CTPavBaHKe /10 NPSIMOYT0/IbHUKA; [10/1b30BaThbCsI OCHOBHBIMU
eIMHULIAMY U3MepeHUs IJI0La/[1; BbIpayKaTh O/IHU eJMHULIBI U3MepeHUs I/I0IIaUu uepe3 Jpyrue.

Pacrio3HaBaTh Ha MO/IeJIsSIX U M300paykKeHUsIX TMpaMuUAy, KOHYC, LIUTHH/P, UCIOIb30BaTh TEPMUHOJIOTHIO:
BepIIMHa, pedpo, TPaHb, OCHOBAHMe, Pa3BEPTKa.

V300pakaTh Ha K/IeT4aTol OymMare NpsIMOYTOJ/IbHBIN Tapaiiesienurie].

BerunciaTe 00bEM MPSMOYTOIBHOTO Tlapasiiesienurnesa, Kyoa, ob30BaThCsi OCHOBHBIMU eJUHUL[AMU
r3MepeHust 00bEMa; BbIpa)kaTb OJJHUA eIMHULIBI U3MepeHust 00bEéMa uepe3 pyTrue.

Peiniath Hec/10)XHBIE 3d/1a4Y¥ Hd HAXOXXJeHHe reOMeTPUUYECKUX BE/IMUHH B IIPAKTUYECKUX CUTYyal[UAX.



TEMATHNYECKOE INTAHUPOBAHUE

5 KJ/IACC
Ne| HaumeHoBaHMe pasjenoB W TeM NpPOrpaMMbI KosmuectBo uyacoB sieKTpoHHBIe (L(pPOBLIE)
o0pasoBare/ibHbIe PeCypChl
BCe KOHTDOJIbHbIE NpaKTHYeCcKHe
7 ro padoTsI paboTsI
n
Pa3gen 1. HartypanbHble uncia. JleHCTBHS € HaTYpaIbHBIMH YHC/IAMH
1 JecsitmuHast cucteMa cuucnenns. HarypanbHoe wwcno. Psi HatypanbHeIX umcen1. Yumcrmo 0 4 0 0 https:resh.edu.ru
1
1 HaTtypanbHele uncia Ha KOOpAMHATHOM mnpsivMod. CpaBHeHWe, OKpyT/IeHHe HaTypa/bHBIX UHCes 5 0 0 https:edu.skysmart
2
1 Apudmernveckre IeWCTBUA C HATypaIbHBIMU uiciaMi. CBOKCTBA HyJIsl TIPH CTIOXKEHUH U YMHOKEHWH, CBOWCTBA e/IMHULBI TIPH 14 1 0 https:resh.edu.ru
. YMHOXeHWH. PellleHre TeKCTOBBIX 3a/a
3
1 ITepeMecTUTe/IbHOE ¥ COYeTaTeNbHOE CBOMCTBA C/IOKEHHS M YMHOXEHHS, pacTipe/ie/IuTe/lbHOe CBOMCTBO YMHOXKEHHSI OTHOCHUTe/IbHO 3 0 0 https:resh.edu.ru
. C/I0KeHus1. PellleHre TeKCTOBBIX 3ajjau
4
1 [enuteny n KpaTHble 4MC/a, pas/iokeHHe yucia Ha MHOXWUTe/qW. IIpocTble W cocraBHble uncia. IlpusHaku fenumoctu Ha 2, 5, 10, 3, 6 0 0 https:resh.edu.ru
. 9. [leneHue ¢ octaTKOM. PellleHre TeKCTOBBIX 3ajau
5
1 CreneHb C HaTypa/jbHbIM II0Ka3aTe/eM. PellleHue TeKCTOBBIX 3ajay 2 0 0 https:resh.edu.ru
6
1 YncroBble BBIPKEHHS; TOPSZOK JleHCTBHiA. PeleHne TeKCTOBBIX 3afjau 9 1 0 https:resh.edu.ru
7
Wroro no pasgeny: 43
Paspen 2. HarnapHaa reomerpusi. JIMHMM Ha IUIOCKOCTH
2 Touka, mpsamas, oTpe3ok, jyd. JlomaHas. V3MepeHue [/IMHBbI OTpe3Ka, MeTpUUeCKHe efVHHLbI [JIMHbI 7 0 0 https:resh.edu.ru
1
2 OxpyxHocTh ¥ KpyT. IlpakTnueckas pabota «IlocTpoeHue y3opa M3 OKpYKHOCTEH» 1 0 1 https:resh.edu.ru
2
2 Yron. IIpsmMoif, oCTpbIH, TYMOH ¥ pa3BepHYThIH yribl. Vi3MepeHue yrnos. Ilpaktidueckas pabora «IloctpoeHue yriioB» 4 0 1 https:resh.edu.ru




Wroro no pasgeny:

12

Pasgen 3. OObIKHOBEHHbIE JPOOH

3 pobb. IpaBubHble U HempaBuibHBe ApoOH. OCHOBHOE CBOWCTBO ApO6U 7 https:resh.edu.ru
1
3 CpaBHeHue fpobeit 2 https:resh.edu.ru
2
3 CrioxkeHre ¥ BbUMTaHME OOBIKHOBEHHBIX Apobeil. CMeranHast Apobb. PelireHiie TEKCTOBBIX 3a/jau, COZIEPXKAIUX APOOH 18 https:resh.edu.ru
3
3 YMHOXeHHe M [eleHHe OOBIKHOBEHHBIX Zpo0eii; B3amMHO-00paTHble 1poOu. PeleHHe TEKCTOBBIX 3a7jau, COZiepyKaluX Apobu 15 https:resh.edu.ru
4
3 OcHoBHble 33/jauil Ha Jpobu 4 https:resh.edu.ru
5
3 [IpumeHeHHe OYKB /11 3aIMCH MaTeMaTHUeCKUX BbIDAKEHWH M MpPeJJIOKeHHit 2 https:resh.edu.ru




Uroro mo paszeny:

48

Pa3gen 4. Harnapuasa reomerpusa. MHOroyroJbHHKH

4 MHoroyro/bHUKU. UeThIPEXYTo/IbHHUK, MPSIMOYTOJIbHUK, KBafpat. [Ipaktiueckas pabota «IlocTpoeHye MPSMOYTONbHKMKA C 3a/JaHHBIMA 3 https:resh.edu.ru
. CTOpPOHaMH Ha HeJIMHOBAHHOM Oymare»

1

4 TpeyronsHUK 1 https:resh.edu.ru
2

4 [1y1011a4b 1 TIePUMETp MpSIMOYTO/IbHAKA X MHOTOYTOJTBHIKOB, COCTAB/IEHHBIX U3 NMPSIMOYTOJIbHUKOB, eMHHLIBI TUTomazu. [lepumetp 6 https:resh.edu.ru
. MHOTOYTOJIbHHKA

3

Wroro no pasgeny: 10

Pazpen 5. JlecsiTnuHbie Apodu

5 JecstnuHas 3amnch pobeit. 4 https:resh.edu.ru
1

5 CpaBHeHHe [JeCATUUHBIX 7pobeil. OKpyrJeHHe JAecSTHYHBIX Apobeit 10 https:resh.edu.ru
2

5 [eiicTBUs C IeCATHUHBIME ApoOsiMi. PeliieHre TEKCTOBBIX 3ajiay, CofepXKaiux Apobu. OCHOBHbIe 3a7aud Ha Jpobu 24 https:resh.edu.ru
3

Wroro no pasgeny: 38

Pa3gen 6. HarnsiHas reomerpus. Tena u ¢urypsl B mpocTpaHCTBe

6 MHororpanuikn. V300pakeHre MHOrOrpaHHMKOB. MOoyjei MPOCTPAHCTBEHHBIX TeJl 3 https:resh.edu.ru
1

6 [IpsiMoyronbHbIil mapaiienenunes, Ky6. Pa3séprku kyba u mapaianenenmrefa. [IpakTiueckas pabora «PasBépTka Ky6Ga». 4 https:resh.edu.ru
2

6 O6BéM Kyba, MpAMOYrO/MLHOrO Mapasiiesenuresa 2 https:resh.edu.ru
3

Wroro no paszgeny: 9

Pa3gen 7. [loBTopeHue u 0Go0iieHne

7 [ToBTOpEHKE OCHOBHBIX MOHSTHA W METOJOB Kypca 5 Kiacca, 06o6iiieHie 3HaHUi 10 https:resh.edu.ru




Uroro mo paszeny:

10

OBIIEE KOJMYECTBO YACOB IIO ITPO'PAMME 17 8 6
0
6 KITIACC
Ne HanmeHoBaHHe pa3sje/ioB H TeM HPOrpaMMBbI Ko/muecTBo uyacoB JnexkTpoHHbIe (UH(pPoOBbIe) 00pa3oBaTeNbHbIe PeCYpChI
BCe KOHTPOJ/IbHbIE NpaKTHYecKue

;I ro padoTsI padoTsI
n
Pa3gen 1. HarypanbHble uncia. [leficTBHA € HaTypadbHbIMH YHC/IAMH
1. Apudmernueckue [efCTBUS C MHOTO3HAUHBIME HATypabHBIME UMCIAMU. 4 0 0 https://resh.edu.ru/subject/lesson/6845/
1.
1. YucrioBble BBIPOKEHHUs], TIOPSIOK [eiCTBUM, WCIIO/MB30BaHME CKOOOK. 2 0 0
2.

https://resh.edu.ru/subject/lesson/6844/




1. OKpyr/leHMe HaTypa/lbHbIX YMCell. 4 P3III, Céepknacc, fknacc, HHPOYPOK, OTKPbITAst
3. IKoJIa

1. [envTen W KpaTHble uuc/Ia; HaubONMbIIMI OOLIME [ennTenb W HanMeHbliee obliee KpaTHOe 4 P31, C6epkracc, fAknacc, uHGOYPOK, OTKpbITast
4. 1IKOJ1a

1. PasnoxkeHue uucna Ha MPOCTble MHOXXUTE/N. 4 P31, Coéepkiacc, Akmacc, iH(OYPOK, OTKPhITAs
5. 1IKOJ1a

1. [lenmiMoCTb CyMMbI U TIPOW3Be/IeHUS. 4 P31, Co6epkracc, fAkmacc, uHGOYPOK, OTKpbITast
6. 1IKOJIa

1. [lenenvie ¢ OCTaTKOM. 3 P31, Co6epkace, fAxmacc, uH(OYPOK, OTKpbITast
7. LIKO/Ia

1. Pelenre TeKCTOBBIX 3a/au 5 P31, Co6epkracc, Sxnacc, iHGOYPOK, OTKpbITast
8. LIKO/Ia

Wroro no paspeny 30

Pa3pen 2. Harnspnaa reomerpus. IIpsiMble Ha MIOCKOCTH

2. [leprnen yKy/1ApHble TpsMBIe. 1 P31, C6epkracc, fknacc, uHGOYPOK, OTKpbITast
1. 1IKOJIa

2. [TapannenbHble MpsMble. 1 P31, Coepkracc, SIkmacc, HHMOYPOK, OTKPhITAst
2. KO/

2. PaccrostHue MeXXy [ByMsl TOUKAMH, OT TOUKM [0 TPAMOIi, [/MHA NYTH HA KBAJpaTHOU CeTKe. 2 P3III, Coepknacc, Axnacc, HHYOYPOK, OTKPbITast
3. 1IKOJIa

2. ITprMephl TIPAMBIX B INPOCTPAHCTBE 3 P31, Céepknacc, Skmacc, HHPOYPOK, OTKpBITast
4. IIKOJIa

Wroro no pasgeny 7

Paspen 3. [ipoou

3. OObIKHOBeHHasi Jpo0Ob, OCHOBHOE CBOKCTBO [poOM, COKpalljeHHe Apobeii. 3 P31, Céepkacc, Akmacc, HGOYPOK, OTKphITAs
1. KO/

3. CpaBHeHHe ¥ YIIOpsZ0uMBaHKeE JpPO6ei. 3 P3III, Coepkracc, Skmacc, MHMOYPOK, OTKpbITas
2. 1IKOJIa

3. Jecstnunble po6y U MeTpUUecKast CHCTEMA Mep. 2 P31, Cbéepkacc, fAxmacc, uH(OYPOK, OTKpbITast
3. 1IKOJIa

3. Apudmernueckue [eicTBUS C OObIKHOBEHHBIMH M [IECITHUHBIME /IPOOSIMH. 5 P31, Cb6epkracc, fxmacc, uHGOYPOK, OTKpbITast
4. IIKOJIa

3. OTHolIeHKne. 1 P31, C6epkracc, fknacc, uHGOYPOK, OTKpbITast
5. LIKOJIa

3. [lenenyie B JaHHOM OTHOLUEHHU. 2 P31, C6epkracc, fknacc, iHGOYPOK, OTKpBITast
6. LIKOJIa

3. Macmrab, mporoprys. 3 P3III, Coepkracc, knacc, HHYOYPOK, OTKPbITAst
7. IKo/a




3 [ToHsTHe mIpOLIeHTa. 2 P3III, Céepknacc, fknacc, HHPOYPOK, OTKPbITAst
. 1IKOJ1a

8

3 Bhlunciienye npoLieHTa OT BeJMYMHBbI U BeIUUMHBI M0 e MPOLIeHTY. 5 P31, C6epkracc, fknacc, uHGOYPOK, OTKphITast
. 1IKOJIa

9

3. PelrieHre TEKCTOBBIX 3ajay, CO /JiepKauiuX ApoOM W MpOLIHTHL. 5 P31, C6epkracc, fknacc, iHGOYPOK, OTKpbITast
1 KO/

0.

3. [pakTiueckass pabota «OTHOIIEHHE [JTMHBI OKPY)XHOCTH K €€ [HaMeTpy» 1 P3III, Céepknacc, fknacc, HHPOYPOK, OTKPbITAst
1 1IKOJ1a

1.

Wroro no paspeny: 32

Pasgen 4. Harnspuasa reomerpus. CumMerpus

4 OceBasi cUMMeTpusl. 1 P31, C6epkrace, fAknacc, HGOYPOK, OTKpbITast
. 1IKOJIa

1

4 LlenTpanbHast cUMMeTpUs. 1 P31, C6epkracc, fknacc, uHGOYPOK, OTKpbITast
. 1IKOJIa

2

4 IlocTpoeHre CUMMETPUUHBIX (HTYP. 1 P3III, C6epkacc, fknacc, HHGOYPOK, OTKPBITAsk
. LIKOJIa

3

4 IIpakTiueckass pabota «OceBas CHMMETpPHS». 1 P3III, Coepkracc, Sknacc, HHYOYPOK, OTKPbITAst
. LIKOJIa

4

4 CumMeTpus B NPOCTPAHCTBe 2 P31, C6epkracc, fknacc, iHGOYPOK, OTKpbITast
. 1IKOJIa

5

Wroro no pasgeny: 6

Pa3gen 5.Bbipaxenns ¢ OykBamu

5 [TpumeHeHHe OYKB f/isl 3amMCH MaTeMaTMUeCKMX BBIDAKEHWH ¥ TPe/JIOKEHHH. 1 P31, Co6epkracc, Axmacc, iHGOYPOK, OTKphITast
. LIKOJIa

1

5 BykBeHHble BbIDaKeHHS M YMC/IOBbIE TOZCTAHOBKH. 2 P31, Coéepkace, fAkmacc, uH(OYPOK, OTKpbITast
. 1IKOJ1a

2

5 BykBeHHble DaBeHCTBA, HAXOXK/|eHHE HeH3BeCTHOr0 KOMIIOHEHTa. 2 P31, Coepkracc, fxnacc, iHOYPOK, OTKpBITast
. IKOJIa

3

5 DopMmy.ibl 1 P31, Co6epkracc, fxnacc, iHGOYPOK, OTKpbITast




IIKOoJ1a

Uroro no paszeny:

Pasgen 6. HarnapHasreomerpus. ®urypbl Ha IJIOCKOCTH

6 YeTbIPEXYTO/IbHUK, TIPUMEPbl YeTbIPEXYTOIbHUKOB. 0 P31, Coéepkiacc, Akmacc, iH(OYPOK, OTKPhITAs
. LIKOJIa

1

6 [IpsSsMOYTO/bHUK, KBaJpaT: CBOKMCTBA CTOPOH, YIJIOB, JMaroHazeH. 00 P3III, Coepknacc, fknacc, HHPOYPOK, OTKPbITast

IIKOJIa




6. W3mepenue yrios. 1 P3III, Céepknacc, fknacc, HHPOYPOK, OTKPbITAst

3. IKoJIa

6. Bupipl TpeyrosbHUKOB. 1 P31, C6epkracc, fAknacc, uHGOYPOK, OTKpbITast

4. 1IKOJ1a

6. [lepuMeTp MHOTOYrOMbHUKA. 2 P31, Coéepkiacc, Akmacc, iH(OYPOK, OTKPhITAs

5. 1IKOJ1a

6. [Tnowazap GurypsL. 2 P31, Co6epkracc, fAkmacc, uHGOYPOK, OTKpbITast

6. 1IKOJIa

6. @opMmysibl MIepUMeTpa W IUIOLA/AM MPSAMOYTO/IbHMKA. 2 P31, Co6epkace, fAxmacc, uH(OYPOK, OTKpbITast

7. LIKO/Ia

6. [IpubmKEHHOE M3MepeHHe TUIOMAAN GUryp. 2 POIII, Coepkiacc, fknacc, HHGOYPOK, OTKPBITask

8. LIKO/Ia

6. [IpakTiyeckass pabora «Ilmomags Kpyra» 1 POIII, C6epknacc, SIknmacc, HHQOYPOK, OTKpBITas ILIKO/A
9.

Wroro no paspeny: 14

Pa3gen 7. ITonoxxute/bHBbIe M OTPHIATe/IbHBIE YHC/IA

7. Lenble uncna. 1 POIII, Cbepkiacc, Slknacc, MHOYPOK, OTKpbITast IIKO/A
1.

7. Mopynb uucnia, reoMeTpuueckass MHTepIpeTarys MOZYJS. 3 POIII, C6epkracc, SIknacc, HHPOYPOK, OTKpBITAs IIKO/A
2.

7. UYucioBble TIPOMEXKYTKH. 2 POIII, Cbepknacc, Slkmacc, MHPOYPOK, OTKPBITAs IIKOMA
3.

7. [MonoxxutenbHble W OTpULiATe/bHBIE YHCIIA. 2 POIII, C6epkracc, SIknmacc, WHPOYPOK, OTKPBITAs IIKO/A
4.

7. CpaBHeHHe TOJIOKUTEbHBIX U OTPULIATENbHBIX YKCeJL. 2 POIII, Cbepknacc, Slkmacc, HHPOYPOK, OTKPBITas IIKOMA
5.

7. Apudmernyeckre IeiiCTBUS C IONOKUTEBHBIMI ¥ OTPHLlATeNbHBIMA UHC/IAMIL 21 POIII, Cbepkiacc, Sknmacc, nHPOYPOK, OTKpbITas IIKO/MA
6.

7. PelieHre TeKCTOBBIX 3ajiau 9 POIII, Cbepknacc, Slkmacc, MHPOYPOK, OTKpBITas ILIKO/A
7.

Wroro no paspeny: 40

Pa3pgen 8. IlpeacraBieHue JaHHbBIX

8. [IpsAmoyronbHas CcUCTeMa KOOPAMHAT Ha MJIOCKOCTH. 2 POIII, C6epknacc, Slknacc, HHPOYPOK, OTKpbITast LIKOIA
1.

8. Koop/iHaThl TOUKM Ha IUIOCKOCTH, abcujcca W OpjjuHara. 1 POIII, Cbepknacc, Slkmacc, HHPOYPOK, OTKPBITas IIKOMA
2.

8. Cronbuatbie ¥ KpyroBble [MarpamMsl. 1 POIII, Cbepkiacc, Skmacc, HH(OYPOK, OTKPHITAsh LIKOIA
3.

8. [IpakTrueckasi pabota «IlocTpoeHHe Auarpamm». 1 POIII, Cbepknacc, Slkmacc, MHPOYPOK, OTKpBITas ILIKO/A
4.

8. PerrleHre TEKCTOBBIX 3a/ay, CO /JiepKallliX /aHHbIE, NPeJCTaB JeHHble B TAOIMLJAX M Ha fjarpaMmax 1 POIII, Cbepkracc, Slknacc, HHOYPOK, OTKPBITast LIKOIA
5.

Wroro no paszgeny: 6

Paspen 9. Harnagnaareomerpusi. ®urypbl B IpOCTpPaHCTBe




[IpsiMoyTONBHBI Mapasenenymes, Kyb, Mmpu3Ma, MMpamuja, KOHYC, LIIMHAD, ap U cdepa.

POIII, C6epknacc, Slkmacc, MHPOYPOK, OTKPBITas IIKOMA

MO |- ©

U306pakeHne MPOCTPAHCTBEHHBIX (HTYP.

POIII, C6epkiacc, Slkimacc, HHPOYPOK, OTKPbITash LIKOIA




[Tpumepbl pa3BEPTOK MHOTOIPAHHUKOB, LIWIMHZPA M KOHYCa. 1 POIII, Cbepknacc, SIkmacc, HHOYPOK, OTKPBITas ILIKO/A
3
9 [pakTiueckas pabota «Co3zgaHne Mofesiell MPOCTPAHCTBEHHBIX (UTYP». 1 POIII, Cbepkiacc, Slknacc, MHPOYPOK, OTKPbITAsh LIKOIA
4
9 [oHsTHe 06bEMA; eUHMIBI U3MEpeHHsT 00BEMa. 2 POIII, C6epkracc, SIknacc, HHOYPOK, OTKpBITAs IIKO/A
5
9 OO6BéM TIPAMOYTO/ILHOTO TIapasiieneriesa, Kyba, qopmyssl o6béma 2 POIII, C6epknacc, Slkmacc, HHMOYPOK, OTKPBITas IIKOJIA
6
Wroro no paspeny: 9
Paszgen 10. IoBropenne, 00o0uIeHNe, CHCTeMaTH3ALUA
1 [ToBTOpEHKE OCHOBHBIX IMOHSTHU M METOZOB KypCcOoB 5 1 6 K1accoB o6o0lieHHe, crcTeMaTh3aLys 3HaHMM 20 POIII, C6epknacc, SIknacc, MHOYPOK, OTKpBITas ILIKO/A
0.
1.
Wroro no paszeny: 20
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 170







YUYEBHO-METOJUYECKOE OBECIIEYEHHWUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJ/IbBHBIE YYEBHBIE MATEPUAJIbBI IJ/I1 YYEHUKA

5 KVIACC

Bunenkun H.f1., ’KoxoB B.U., YecHokoB A.C., IIIBap1ioypa C.U., MaremaTuka,5 kacc, O011jecTBO C
orpaHvueHHoW oTBeTCTBeHHOCThIO "MIOLl MHueMo3rHa" ;

BBeguTe cBOI BapuaHT:

6 K/IIACC

Bunenkun H.f1., KoxoB B.U., YecHokoB A.C., lIIBapudoypa C.U., MaremaTrka, O011[eCTBO C OrpaHUYEHHOU
0TBeTCTBeHHOCThI0 «VOIl MHemo3uHa» ;

BBeguTe cBOI BapuaHT:

METOJUYECKHUE MATEPHWAJIBI V151 YUUTEJIA

5 KV/IACC

JupakTrueckre MaTepuasbl, METOAUUeCKHe MaTepyalbl 41 YUUTeIs S5 K/1acce

6 K/ITIACC

JupakTiueckre MaTepuasbl, METOAUUECKUe MaTepyabl [j1s yuuTess 6 Kiacc

[N PPOBBIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbhI CETU MHTEPHET

5 KJ/IACC

Poccuiickas 3/1eKTpoHHas 1IKoJ/1a

6 KIIACC

Poccutickas 3/1eKTpOHHasI 1IKO/1a



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJ/IBHOI'O ITPOLJECCA

YUYEBHOE OBOPY/JOBAHUE
HOYTOYK, MPOEKTOP, UHTEPAKTUBHAs /10CKA, CTIPAaBOUHbBIE TAOTUIIBI

OBOPYJOBAHMUE JIA ITIPOBEAEHNSA JIABOPATOPHBIX U ITPAKTUYECKHUX PABOT

HU3MepUTE/IbHbIE MHCTPYMEHTHI, HHHEﬁKa, TPAHCIIOPTHUD, LHUPKYJIb

AOKYMEHT MOANMCAH
SNEKTPOHHOW NoAdninCbio

Ceprudukar: 2CA4A30033AFF3844E6FD3012F4CED13
Brapeney: Mapaes AsaTt Xamaoeud
Oeicteutened: ¢ 19.10.2022 no 19.01.2024
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