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MHNOACHUTEJBHASA 3AITUCKA
Cratyc J0KYMEHTA
PaGouas nmporpamma no MmatemaTuke pazpaboTaHa Ha OCHOBE:

J DenepanbpHoro 3akona PO «O6 obpazoBanuu B Poccuiickoit @enepannm» Ne273 —D3;

o @DenepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOro obmiero oOpaszoBanus (IIpukxa3z Munmnpocsemenus Poccun ot
31.05.2021r. Ne287);

J ®denepanbHON aanTUPOBAHHOM 00pa30BaTEIbHOM IMPOrpaMMbl OCHOBHOI'O 0OILIero oOpa3oBaHMs A OOY4aroIIMXCsl C OrpPaHUYEHHBIMU
BO3MOKHOCTSIMHU 3/10pOBbS, yTBepKAeHHOH 24.11.2022 r. Munnpocsemenust PO no Ne 1025;

. AnanTupoBaHHONW 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOT'O 00IIero o0pa3oBaHus ['ocyaapCcTBEHHOro OrOKETHOro 00111€00pa30BaTEIbHOTO
yUpexXJIeHus «AJIbMEThEBCKAsl IKOJIa-UHTEPHAT AJIS AIETEeN C OrPaHUYEHHBIMU BO3MOKHOCTSIMH 3710pOBbs» (6.2);

J VYuebHoro miua"a I'ocyaapcTBEHHOro OIOJKETHOTO 00ILIe00pa30BaTEIbHOIO YUPEKICHUS «AJBMETbEBCKas ILKOJAa-WUHTEpHAT Ui JAeTeil ¢
OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBBS;

J [Tonoxenus o CTpPyKType, MOpsAAKe pa3pabOTKM M YTBEPXKICHHUS pabouux IMporpaMm Y4eOHBIX KypcOB, IPEIMETOB, AMCLUUILUINH

FOCYI[apCTBeHHOFO 6IOIL)KGTHOFO O6H_[606p2130BaTeJIBHOFO YUpCKIACHUA «AJIbMETbEBCKas MIKOJIa-UHTCPHAT  JJIA I[eTeﬁ C OI'paHNYCHHBIMU
BO3MOXHOCTSMHU 3J0POBbS»;

o Paboueil mporpammbl BocUTaHUs AJTbMETHEBCKOM LIKOJIBI-MHTEPHATA;

o MeTtoauueckux pekoMmeHaanuii Munucrepctsa oopazoBanus 1 Hayku PT «OcobeHHOCTH MpenojaBaHus y4eOHBIX MpeIMeToB «MareMaTHkay;,
o ®denepallbHOTO MepeyuHsl Y41eOHUKOB, pEKOMEHI0BAHHBIX (IOMYIIEHHBIX) K UCIOIh30BAaHUIO B 00pa30BaTeIbHOM MpOIecce B 00pa30BaTENbHbBIX
YUPEKACHUSAX;

Conep:xanue \ 0011251 XapaKTePUCTHKA Y4eOHOT0 NMpeaMeTa
[TpropuTeTHBIMU LENSIMU 00yUEHUSI MaTEeMaTUKE B 5—6 KllaccaX SBISIOTCSA:

e MpOAOKEHHE (OPMHPOBAHUS OCHOBHBIX MAaTEMATHUYECKUX MOHATUH (YMCIIO, BEIMYMHA, TeoMeTpudeckas ¢urypa), oOecrneyrBaromux
MIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MaTEMaTHUECKOTr0 00pa30oBaHMs 00yUarOmIUXCs;

e pa3BUTHE HMHTEJIEKTYalIbHBIX M TBOPYECKUX CHOCOOHOCTEH OOy4aromuxcs, MO3HABAaTENbHOW AaKTUBHOCTH, HMCCIENIOBATEIbCKHX YMEHHH,
MHTEpeca K N3yYEHUI0 MATEMaTHUKH;

e MOJIBEJCHUE O0YYAIOIIUXCS HA JOCTYITHOM Il HUX YPOBHE K OCO3HAHUIO B3aUMOCBSA3H MAaTEMAaTUKU M OKPY>KAIOIIETO MUPA;

e (opmupoBaHue QPYHKIIMOHAIBHON MaTeMaTH4YE€CKOW ITPaMOTHOCTU: YMEHHUS Paclio3HAaBaTh MaTeMaTUYECKUE OOBEKThI B pealbHBIX KU3HEHHBIX
CUTYalUsAX, IPUMEHATh OCBOEHHBIE YMEHUS Ul PELICHUs TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, MHTEPIPETUPOBATH ITOJYYEHHBIE PE3YNIbTAThl U
OLICHUBATh UX Ha COOTBETCTBHE NMPAKTUYECKOW CUTYaIUH.
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OcCHOBHBIE JTMHUU COJIEP’KaHMsI Kypca MaTeMaTHKU B 5—6 kiaccax — apudmMeTndeckas 1 reoMeTpudeckas, KOTOpble pa3BUBAIOTCS apaljIeNIbHO,
Ka)KJasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJIHAKO, HE HE3aBUCUMO OJ/IHA OT JPYIoM, a B TECHOM KOHTaKT€ U B3auMOJeNcTBUU. Takxke B Kypce
MaTEeMaTHKHU POUCXOAUT 3HAKOMCTBO C JIEMEHTAMU alreOpbl ¥ ONUCATEIbHON CTATUCTUKH.

W3yuenne apupmMeTHYECKOro MaTeprana HAYMHAETCS CO CUCTEMAaTU3alui U Pa3BUTHS 3HAHUN O HATYPaJIbHBIX YUCIIAX, MOJYYEHHBIX Ha YPOBHE
HayanbHOro oOmiero obpa3zoBaHus. [Ipu 3TOM COBEPIIEHCTBOBAHHE BBIYMCIUTEIBHOM TEXHUKH U (OPMHUPOBAHUE HOBBIX TEOPETUYECKHUX 3HAHHM
COYETAETCA C pa3BUTHEM BBIYUCIIUTEIbHON KYJIbTYPBI, B YACTHOCTHU C 00y4EHHEM NIPOCTEHIINM IpUEMaM IPUKUIKU U OLICHKHU PE3YJIbTAaTOB BHIYM CIICHUM.
W3ydyeHne HaTypaJIbHBIX YUCEIl IPOAOIDKAETCS B 6 Kilacce 3HAKOMCTBOM C HAYaJIbHBIMU ITOHATHAMH TEOPUHU JCIUMOCTH.

Hauano m3ydeHus: 0OBIKHOBEHHBIX U JIECSATHYHBIX APOOEH OTHECEHO K 5 Kiaccy. DTO MEpBBIH ATalm B OCBOCHUH APOOEH, KOraa MPOUCXOIHUT
3HaKOMCTBO C OCHOBHBIMH HJI€IMH, MOHATUSIMHU TeMbl. [Ipu 3TOM paccMoTpeHHne 0ObIKHOBEHHBIX Apo0ei B OIHOM 00BbEME MPEIIECTBYET H3YUYEHU IO
JECATUYHBIX IPOOEH, YTO 1eIeco00pa3HO C TOYKU 3PEHUS JIOTHKH U3JI0KECHUS YUCIOBOW JIMHHUHM, KOT/Ia MPaBHiIa JCHCTBUH C NECATHYHBIMHU APOOSMH
MOKHO OOOCHOBATh yX€ HM3BECTHBIMU AJTOPUTMAMHU BBIIOJHEHHs JEHCTBUI ¢ OOBIKHOBEHHBIMH APOOSMHU. 3HAKOMCTBO C JECATUYHBIMH JPOOSIMHU
paciiupUT BO3MOXXHOCTH JUIsl IMOHMMAaHMsI OOYy4YaroIMMUCS MNPUKIATHOIO MPUMEHEHHUs HOBOM 3alMCH NpPU M3YYEHUU JAPYTUX IMPEeIMETOB U IpU
IIPAKTUYECKOM HCIob30BaHuU. K 6 Kiaccy OTHECEH BTOPOM 3Tal B U3YYEHUU JIpOOEH, I/ie MPOUCXOAUT COBEPLUICHCTBOBAHNE HABBIKOB CPAaBHEHHUS U
npeoOpa3oBaHus IpoOeid, OCBOEHNE HOBBIX BBIYMCIUTEIBHBIX aJITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYMCICHHA, B TOM YMCIIC 3HAYCHUN BBIPAKEHHIA,
COJIEpKALIMX U OOBIKHOBEHHBIE, U AECATUYHBIE IPOOU, yCTAaHOBJICHHUE CBA3EH MEX 1y HUMU, pacCCMOTpPEHHE PUEMOB pELleHUs 3a/1ad Ha 1poou. B Hauane
6 KJ1acca MPOUCXOAUT 3HAKOMCTBO C ITOHSTHEM IPOLIEHTA.

OCOOEHHOCTBIO N3YUEHUS TOJI0KUTEIbHBIX U OTPULIATENIBHBIX YUCEN SBJISIETCS TO, YTO OHHM TAK)K€ MOT'YT pacCMaTpHUBATHCS B HECKOJIBKO 3TAIOB.
B 6 kiacce B Hauyasie n3yueHus TemMbl «llooxxuTenbHbIE U OTpULIATENIbHBIE YHCTIay BblAesseTcs moareMa «lLlenblie unciay, B paMkax KOTOPOH 3HaKOMCTBO
C OTPULIATENBHBIMY YUCIIAMU U AEUCTBUSMH C MOJIOKUTEIBHBIMU U OTPULATEILHBIMH YHCIAMH TPOUCXOJUT HA OCHOBE COAEPKATENBHOTO NOAX0a. JTO
MIO3BOJISIET HA JIOCTYITHOM YPOBHE MO3HAKOMHUTH O00YYaroIMXCsl MPAKTUUECKH CO BCEMHU OCHOBHBIMH MOHSATUSIMU TEMBI, B TOM YMCJIE U C IPaBUIAMU
3HAKOB IIPH BBINOJIHEHUH apuPMETUUYECKHX JieiicTBUNA. M3ydueHue palnoHaIbHbIX YUCEI Ha 3TOM He 3aKOHUUTCS, a OyJeT MPOoI0JIKEHO B Kypce aareopsl
7 KJacca.

ITpu 00y4yeHnn pereHnIo TeKCTOBBIX 331a4 B 5—6 Kiaccax UCIONIb3YOTCs apudmMerndeckue npuémsl pernenus. [Ipu orpaboTke BEIUMCIUTENBHBIX
HaBBIKOB B 5—6 Kjaccax paccMaTpUBAaIOTCA TEKCTOBBIE 3aJlauM CIEAYIOIIMX BMJIOB: 3a/ladyl Ha JBH)KEHHE, Ha YacTH, Ha IOKYNKH, Ha paboTy u
MIPOU3BOIUTENILHOCTh, Ha MPOLIEHTHI, HA OTHOIIEHUs U nponopuuu. OOyuaronyecs 3HaKOMATCS ¢ IpuéMaMy pelieHus 3ajau nepedbopoM BO3MOKHBIX
BapHaHTOB, yyaTcsl paboTaTh ¢ MHPOpPMAIMEH, TPEICTaBICHHON B (popMe TaOIHIl UITU THarpaMM.

B nporpamme yueGHOro Kypca «MaremaTika» NpeaycMoTpeHo (popMUpoBaHUE MPOIEAEBTUYECKUX aNre0Opanyeckux npeacTaBieHnil. bykBa kak
CUMBOJI HEKOTOPOI'0 YHUCJIA B 3aBUCUMOCTH OT MAaT€MaTH4E€CKOIO KOHTEKCTa BBOIUTCS IOCTEIIEHHO. byKBEHHAas CHMBOJIMKA HIUPOKO HCIOJIB3YETCS
MPEKJE BCEro JJIS 3aIUCH OOLIMX YTBEPKICHUW M MpeIokKeHHH, (opMys, B YACTHOCTH JUIS BBIUMCICHHS] T€OMETPUYECKUX BEIMYMH, B KauecCTBE
«3aMEeCTUTENIS» YUCIIa.

B mporpamme yueGHOro kypca «MaTemaTuka» IpeAcTaBieHa HarJsiHAs T'e€OMETpUsl, HalpaBlIeHHas Ha pPa3BUTHE OOpPa3HOTO MBILIUICHUS,
MIPOCTPAHCTBEHHOT'O BOOOpaKEHUsI, N300pa3UTENbHBIX YMEHUI. DTO BaXKHBIN 3Tal B U3yYEHUH T'€OMETPHUH, KOTOPBIM OCYILECTBIISCTCS HA HAIJISAHO-
MIPaKTUYECKOM YPOBHE, OMMPAETCS Ha HATJITHO-00pa3HOe MbIIIIEHHE 00yJaromuxcs. bospIiast pojib OTBOAUTCS MPAKTUUYECKON J€ATEIbHOCTH, OIBITY,
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HKCHEPUMEHTY, MoJennpoBaHuio. O0ydaronyecs 3HaKOMATCS ¢ T€OMETPUYECKMMHU (UIypaMH Ha IUIOCKOCTH U B MPOCTPAHCTBE, C MX MPOCTEHIINMHU
KOH(HUTypanusMy, ydaTcst H300paxkaTb UX Ha HETMHOBAHHOM M KJIeTYaToil Oymare, paccMaTpUBalOT UX IMpOCTelIme cBoiicTBa. B mporecce n3ydenus
HarJsiIHOM reoMEeTpUH 3HaHUs, MTOJy4YeHHbIE 00yJalOUIMMHUCS Ha YPOBHE HA4aIbHOTO 0OLIEro 00pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACIIUPSIFOTCSL.

MecTo y4eOHOTr0 Kypca B y4eOHOM IJIaHe
CornacHo y4yeOHOMY IUTaHy B 5—6 Kiaccax HM3y4yaeTcsi MHTETPHPOBAHHBIA MpeaMeT «MaremaTtuka», KOTOPbIM BKIIOYAeT apu(PMETHYECKUN
MaTepHall U HarjsAHYI0 T€OMETPUIO, a TAKXKe MPOIEeIeBTUYECKHE CBEJICHHS U3 aareOpsl, 3JIEMEHTHI JIOTMKH U Hayalla ONUCATENbHOM CTaTUCTUKH.
Ha usyuenue yue6Horo kypca «Matematrka» orBogutcs 340 yacos: B 5 kiacce — 170 yacos (5 yacoB B Heneno), B 6 kinacce — 170 yacos (5 yacos
B HEJIETIIO).

CBs3b ¢ padoyeil TPOrpaMMoil BOCIIMTAHUS HIKOJIbI

Peanuzanus nemarorndeckuMy pabOTHUKAMH BOCIIMTATEIEHOTO MOTEHIMAIA YPOKOB MaTeMAaTUKU NPEATIONaraeT clieayroiee:
- YCTaHOBJIEHUE JOBEPUTENIbHBIX OTHOLICHUNA MEX]ly MeJarorn4eckuM pabOTHUKOM M 00YYaroIUMHKCS, CIOCOOCTBYIOIUX TO3UTUBHOMY BOCIIPUSATHIO
o0yJaromuMucs TpeOOBaHWH M TPOCHO IMEAArorHYecKOoro padOTHUKA, MPHUBICYCHUIO WX BHUMAHUS K OOCYKIaeMoil Ha ypoke HH(pOpMAaIHH,
aKTUBU3AlMK I03HABATEIILHON JAEATEIbHOCTH;
- MoOYXJIeHHe 0O0ydJarommxcsi CoOMaTh Ha YypoKe OOMICTIPHHATHIE HOPMBI TOBEACHUS, TpaBWiIa OOLICHHS CO CTAapIIMMH (TIeJaroru4ecKuMu
paOOTHHKAaMU) U CBEPCTHUKAMHU (00Y4aroLMMHKCS ), TPUHIMITBI yUeOHOM TUCIUIUIMHBI U CAMOOPTaHU3aINH;
- IPUBJICYCHNE BHUMAHHS 00YJaIOIINXCSl K IIEHHOCTHOMY aclleKTy M3y4aeMbIX Ha yPOKax SBJICHUMN, OpraHU3aIysl uX padoThl C IMOIydaeMOi Ha ypoKe
COLIMAJIBHO 3HAYMMOM MH(popMannell — MHULMUPOBaHUE ee 00CYX/IE€HUS, BHICKa3bIBaHUS 00YYAIOIMMUCS CBOETO MHEHMS IO €€ MOBOAY, BBIPAOOTKU
CBOEI0 K HEell OTHOIIICHUS;
- UCTIOJIb30BAHUE BOCIIMTATENBHBIX BOZMOXKHOCTEH coslepKaHHsl yueOHOTro MpeMeTa yepe3 IEMOHCTPAIMI0 00yJaroIMMCsl IPUMEPOB OTBETCTBEHHOTO,
IPaXTAHCKOTO TIOBEICHUS, MPOSBIICHUS YEIOBEKOIIO0MS U JT0OpPOCEpIeUHOCTH, Yepe3 MoA00p COOTBETCTBYIOMIMX TEKCTOB JJISI UYTCHHS, 3aj1ad IS
peleHust, TpoOJIeMHBIX CUTyalluii 711 00CYKIeHHS B KJIacce;
- IpUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (pOpM paboThl ¢ 00YJAIOMMMHUCS: UHTEIUIEKTYaIbHBIX UTP, CTUMYJIHPYIOIINX TO3HABATEIEHYIO MOTHUBAIHIO
o0yyJaroImuxcs; TUAaKTHIECKOTro TeaTpa, I71e MOJyYeHHbIe Ha YPOKE 3HaHHsI OOBITPHIBAIOTCS B TeATPAJIbHBIX MOCTAHOBKAX; IMCKYCCUH, KOTOpPBIE Aal0T
00yJaroImuMcsi BO3MOXKHOCTh MPHOOPECTH ONBIT BEACHHS KOHCTPYKTHBHOTO JIWAJIOTa; TPYIIIOBOW pa0OTHI WM pabOTHl B Mapax, KOTOPHIE ydaT
KOMaHJHOU padoTe U B3aUMOAECUCTBUIO C IPYTUMHU JETHMU;
- BKJIIOYEHHE B YPOK HIPOBBIX MPOLEAYpP, KOTOpbIE MOMOTAIOT MOJAEP)KaTh MOTHBALMIO OOYUYAIOMIMXCS K IOJYYEHHUIO 3HAHWH, HaJla)KUBaHUIO
MO3UTHUBHBIX MEKIMYHOCTHBIX OTHOIIEHHUH B KJIaCCe, TOMOTAIOT YCTAHOBJICHUIO JTOOPOKEIAaTENbHOM aTMOC(hephl BO BpeMsl ypOKa,
- opranuzanus megpcTBa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX 0OYUYAIOMIMXCS HAJ UX HEYCHEBAIOIIMMH OJHOKJIACCHUKAMM, JAIOLIET0 UM COLMAIbHO
3HAYMMBIH OTIBIT COTPYIHHYECTBA U B3AUMHOH ITOMOIIIH;
- MHULMUPOBAHHE M TOJJIEP)KKA HCCIEI0BATENbCKON NEATEIbHOCTH OOYYaloIIMXCsl B paMKaxX pealM3allid MMH WHAWBUAYAJIBHBIX WU TPYHIOBBIX
MCCIIEIOBATEILCKUX TMPOEKTOB, YTO JACT O0YJAIOMUMCS BO3MOXHOCTh IPUOOPECTH HABBIKM CAMOCTOSITEIFHOTO PEHICHUS] TEOPETUIECKON MTPOOIIEMEI,
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reHepUPOBaHUs U 0POPMIICHHSI COOCTBEHHBIX UJIEH, YBAXKUTEILHOTO OTHOIICHHUS K UY>KUM HAeIM, OpOPMIICHHBIM B paboTax JApyrux MccliefoBaresei,
HaBBIK MTyOJIMYHOTO BBICTYIUICHUS TIepel ayJUTOPUEH, apryMEHTUPOBAHHS M OTCTAUBAHUS CBOCH TOUKU 3PCHUS.

Pe3synbrarel eauHcTBa y4eOHOM M BOCIHMTATEIBHOU NESTEIBHOCTH OTPaXKeHbI B paszzelnie pabouell nmporpamMmbl «JIMUHOCTHBIE PE3yIbTaThl U3YUCHHUS
y4eOHOT0 MpeiMeTa «MaTeMaTHKay Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHU».

HpuHumMnbl peajn3aluu MPUMEPHON aJanTHPOBAHHON padoyeii mporpaMMsl

[Tpu peanuzanuu npuHUMNa AU QepeHIupoBaHHOrO (MHANBUYAIBHOIO0) 101X0Aa B o0yueHuH Matemaruke ydamuxcesd ¢ HOA neobxoaumo
YUUTHIBaTh YPOBEHb Pa3BUTHSl Y HUX MaHYaJbHBIX HABBIKOB. YUHTENb B Mpolecce OOy4eHUs ONpeAessieT BO3MOXHOCTH YYAIMXCS BBITIOJHATH
IUCbMEHHBIE pabO0TBhI, 10JIb30BAaThCSI MATEMaTUYECKUMH MHCTPYMEHTaMH B IIPOLIECCe MOCTPOCHHSI TEOMETPUUECKUX (PUT'YP M U3MEPUTENbHBIX ONEpaIUii.
Tak sxe B mporecce OOy4eHHs MaTeMAaTHKE, YYHTEII0 HEOOXOOMMO YYHTHIBATh YPOBEHb M KayeCTBO pPa3BUTHE YCTHOW peun ydammxcs. [lpu
HE/I0CTaTOYHOM YpPOBHE €€ pPa3BUTHUSI HEOOXOIUMO HCIOIb30BATh TAKME METO/Ibl TEKYLIETO U IPOMEKYTOUHOIO KOHTPOJIS 3HAHUN ydaluxcs, KOTopble
ObI 00OBEKTUBHO TIOKA3BIBAIN PE3YJIbTATUBHOCTh UX 00y4deHHs. BKIIOueHUs 00yJaronuxcs B MPOSKTHYIO M YU€OHO-MCCIIeI0BATEIbCKYIO AEATEIbHOCTD,
IIPOBE/ICHUS HAOJIIOIEHUI U 3KCIIEPUMEHTOB, B TOM YHCJIE C UCIOJIb30BAaHUEM YUE€OHOTO JJabOpaTOPHOIro 000pyAOBaHuUs, HU(POBOTO (JIEKTPOHHOI0) U
TPAaIUIIMOHHOTO W3MEPEHUs, BKJIIOYAsl OIpPENEeICHHE MECTOHAXOXKJIECHHS, BUPTYAJIBHBIX JIA00OpPaTOpWi, BEIIECTBEHHBIX M BHPTYAIbHO-HATJISTHBIX
MoJieJIel, U KOJIJIEKIIMI OCHOBHBIX MAaTEMAaTHYECKUX OOBEKTOB.

OOyuJatomiyecs: ¢ ABUraTeIbHBIMU HAPYUICHUSMHU WCIBITHIBAIOT Pl TPYIHOCTEH B mporecce 00y4eHUs: MaTeMaTHKe. MOTOpHbIE HapyIIeHUsS
OrPaHUYMBAIOT CIIOCOOHOCTh K OCBOEHHIO MPEIMETHO MPAKTUYECKON NEeATEIbHOCTH. DTO MPUBOAUT K TOMY, YTO (POPMHUPYIOLIUECS 3HAHHUS U HABBIKU
SIBIISTIOTCSI HEMIPOYHBIMH, TOBEPXHOCTHBIMHU, (DparMeHTapHBIME, HE CBS3aHHBIMHU B eIMHYIO0 crcTeMy. OOHapyKUBAIOTCS TPYIAHOCTH B (DOPMUPOBAHHH
IIPOCTPAHCTBEHHBIX M BPEMEHHBIX INPEICTaBICHHUH, CUETHBIX ONepaluii, paboTe ¢ TeTpaablo, YHeOHHUKOM, CIIOCOOaX 3alUCH MPUMEPOB B CTOJIOHK,
coOmoienneM opdorpaduueckoro pexuma.

Ha ypokax marematuku, ydamuecs ¢ HOJIA ucnbITBIBalOT OCOOCHHBIE TPYAHOCTH NPH BBHIIOJHEHUH PUCYHKOB, YepTexkeil, rpadukoB, Tak Kak
UM TPYAHO OJHOBPEMEHHO JIep’KaTh KapaHJall W JHMHEHWKYy, MO3TOMY MM 00s3aTelbHO TpeOyeTcs MOMOIb B3pOCIOro (y4WTeNsl, acCUCTEHTA).
Ooyuaromemycst c HOZIA ObiBaeT npoiie HakaTHEeM KJIaBUII BBIMOJIHUTH YEPTEK HA KOMIIBIOTEPE, YEM 3TO CJIENIaTh ¢ IOMOLIbIO KapaHJallla U JTHHEUKH.
Obyuaromumesa ¢ HOJIA noctaTouHo TSKEIO OCBauBaTh BBOJI MaTEMaTHUECKUX CUMBOJIOB, HallpUMep, OOBIKHOBEHHBIX APOOEH.

Ecnu y ywamerocst ecTb HapymeHuss GyHKIMH pyK, TO T€OMETPUYECKUI MaTepuan MOXHO paccMaTpuBaTh 0030pHO, 3ajjaud, CBSI3aHHBIE C
MIOCTPOCHUEM, NPOITYCTUTh. BupTyanbHas 1abopaTopus o MaTeMaTHke, Hanpumep, Ha riargopme MO (POI) naet oOydaromumcsi BO3MOXHOCTh
BBITIOJIHATH TIOCTPOCHUE T€OMETPUYECKHX (UTyp Ha IUIOCKOCTH W B TPOCTPAHCTBE, pabOTaTh C KOOPAMHATHOW IUIOCKOCTHIO. Bosbimoe BHUMaHMe
HEo0X0oaMMO oOpamaTh Ha MPAKTUYECKYIO0 HANpaBlIEHHOCTh OOyYeHHs MaTeMaTHKe, a MMEHHO: a) H3MEpEeHUEe IEepUMETPOB M Iulolnazien; O)
BBIUUCIIUTENILHBIC HABBIKM, B TOM YHCIIE U C TIOMOIIBIO KATBKYIISTOPA.

OnHoit u3 ocobeHHocTel padotsl ¢ yyanmucs ¢ HOZ[A aBnsieTcs To, 4TO UM HE00X0AUMO OOJIbIlIe BPEMEHU ISl BBIMOJIHEHUS 3aJjaHuH, 4eM
3IOPOBBIM O00YYArOIIUMCS, TIOITOMY JUUIsl KOHTPOJISl 3HAHUH JIydIlIe HCIIOJIb30BaTh 33a4l Ha TOTOBBIX YepTekKax, 3a/1a4d, B KOTOPHIX YK€ HarledyaTaHO
YCJIOBHE U HAa4ajio pelieHus], a 00yJaronmmMcs OCTaéTcsl ero TOJbKO 3aKOHUYUTh WIIM BBITIOJIHUTH TECTOBBIE 3a/1aHus. [lepen KOHTpOJIbHBIMU paboTaMu
HEO0OXOMMO TPOBOJIUTH 000OIIAIIINE YPOKHA IO TeMe, Tak Kak y oOydaronuxcs ¢ HOJIA oTmedaroTcss HEOCTaTKH Pa3BUTHS MaMITH, OCOOCHHO
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KpaTtkoBpeMeHHOH. O000IIatoIIHe YPOKH Tal0T BO3MOXXHOCTh CKOHIICHTPUPOBAThH BHUMAHNE Ha OCHOBHBIX YITPAXXHEHHSIX, BBEJICHHBIX B KOHTPOJIbHYIO
paborty.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O KYPCA «<MATEMATUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTrpaMMbl y4eOHOI0 Kypca «MaTeMaTuka» XapakTepu3yroTcs:

1) naTpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBJIEGHUEM HMHTEpeca K IMPOLUIOMY M HACTOSIEMY POCCUMCKOW MaTeMaTHKHU, LIEHHOCTHBIM OTHOLIEHHEM K JOCTH)KEHHUSM POCCHUUCKHX
MaTEMAaTHKOB M POCCUHUCKON MaTeMAaTUYECKOM IIKOJbI, K HCIIOIB30BAHUIO 3TUX JOCTH)KEHUH B IPYTUX HayKaxX U MPHUKIATHBIX cepax;

2) rpaxIaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEH TpakJaHMHA U peaiu3allid ero ImpaB, MNPEJICTaBICHHMEM O MaTeMaTHYeCKUX OCHOBaX
(YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SIBICHUH, IPOIETyp IPa)kIaHCKOTo 00IIecTBa (Hampumep, BEIOOPHI, OITPOCH), TOTOBHOCTBIO K 00CYXKICHUIO
ATUYECKHUX MPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKCHHH HAyKH, OCO3HAHHEM Ba)KHOCTH MOPAIbHO-3THYECKHUX MPUHIUIIOB B
JEeSITETBHOCTH YYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTaHOBKOM Ha aKTUBHOE yYacCTHE B PELIEHUH MMPAKTUUYECKHX 33/1a4 MAaTEMaTHYECKOW HAPaBJIECHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMaTHUECKOT 0
00pa3oBaHMs HAa MPOTSDKEHUM BCEH JKM3HM Ui YCHEIIHOW MpOo(ecCHOHATBHON NESATEIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH, OCO3HAHHBIM
BBHIOOPOM U MOCTPOCHHEM HHIAMBUAYAIBHON TPAaeKTOPUM OOpa30BaHUS U KU3HEHHBIX IUJIAHOB C YYETOM JIMYHBIX HMHTEPECOB M OOIIECTBEHHBIX
MOTpeOHOCTENH;

4) 3cTeTHYecKoe BOCIUTAHME:

CIOCOOHOCTBIO K 3MOIIMOHATIBHOMY U 3CTETUUECKOMY BOCIPUATHIO MaTEMaTUYECKUX 00bEKTOB, 33a]a4, peIIeHu, pacCyKICeHUH, YMEHUIO BUJIETh
MaTeMaTHYeCKHEe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI 0 MO3HAHHUSA:

OpHUEHTAIIMEN B IeITETbHOCTH Ha COBPEMEHHYIO CHUCTEMY HayUHBIX MPEACTaBIECHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YEJIOBEKA, TPUPOIbI
U oO1miecTBa, MOHUMAHUEM MaTeMaTHUECKOW HayKH Kak cdepbl 4eJoBEYeCKOW IesTeIbHOCTH, JTAaloB €€ pa3BUTUS W 3HAYMMOCTH JUISI Pa3BUTHUS
LMBUJIN3AIUH, OBJIAJICHUEM SI3bIKOM MaTEMAaTUKH U MaTeMaTHYECKON KyJIbTYpOl Kak CpeJICTBOM IMO3HAHUS MHUPA, OBJIaIEHUEM NTPOCTENIITMMH HaBbIKaMH
HCCIIEI0BATENBCKOM 1E€ATEIbHOCTH;

6) puznyeckoe BocnuTaHue, GOPMHUPOBaAHUE KYJIbTYPbI 310POBbSI M IMOIMOHAJIBLHOTO 0JIATONOJIYy YU :

TOTOBHOCTBIO NPHUMEHSATh MaTeMaTHUECKHE 3HAHMS B MHTEPECax CBOETO 370POBbS, BEAECHUS 3/J0pOBOr0 oOpasa *KHM3HH (340pPOBOE MUTAHMUE,
cOamaHCUPOBAaHHBIN PEKUM 3aHITHH U OT/bIXA, PETYJspHAs (U3ndecKkasi akTUBHOCTb), CHOOPMUPOBAHHOCTHIO HaBbIKa pedIeKcruu, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAaKOT'0 K€ MpaBa JIPyroro 4yeioBeKa;
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7) 3K0JI0rnYecKoe BOCIIUTAHHE:

OpHEHTAIell HAa MPUMEHEHHUE MaTeMaTHYeCKHX 3HAHWM [UIA peleHHs 3agad B 00JacTH COXPAHHOCTH OKPYKAIOUIEW Cpelbl, TIAHUPOBAHUS
MTOCTYIIKOB M OIEHKH WX BO3MOYKHBIX MOCIEACTBUHN ISl OKPYKAIOIIECH CPeJibl, 0CO3HAHUEM TIIO0ATBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM U Iy Tel
HX pelICHUs,

8) ajanTanus K U3MEHAKIMMCS YCJIOBUAM COLUAIBHON U IPUPOIHOI Cpe/bl:

TOTOBHOCTBIO K ,Hef/'ICTBI/ISIM B yCJIOBI/ISIX HeOHpe,Z[eJIéHHOCTI/I, ITOBBIIIICHUIO ypOBHSI CBOGI>'I KOMIICTCHTHOCTHU q€p€3 HpaKTI/I‘-IeCKYIO ACATCIIbHOCTD, B
TOM YHCJIC YMEHUE YUYUTHCS Y APYTUX JIFOJICH, TPHOOPETaTh B COBMECTHOM E€ITEIIbHOCTH HOBBIC 3HAHUSI, HABBIKM M KOMIIETEHITUN U3 OMBITA IPYTUX;

HGO6XOIII/IMOCTI>IO B (1)0pMI/Ip0BaHI/II/I HOBBIX 3HaHI/II71, B TOM YHUCJIIC q)OpMYJII/IpOBaTI) UaCu, IOHATUA, THIIOTE3bI 06 O6’I)€KTaX U ABJICHUAX, B TOM
YHUCJIe paHee HEU3BECTHBIX, OCO3HABATh Je(UIIMTHI COOCTBEHHBIX 3HAHUH M KOMIICTCHTHOCTEH, IIJITAHUPOBATh CBOE Pa3BUTHUC;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIONINIT KOHTPMEP, KOPPEKTUPOBATH
MIPUHUMAaEMbIe PEIIeHUs U AeHCcTBUs, GOPMYIUpPOBATh U OIICHUBATh PUCKU U MOCIEICTBUA, (HOPMUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHBeEPCAIbHbIE YYeOHbIe AeiCTBUS
Ba3oBble Jornuyeckue AeiicTBUS:

e BBIABIATH U XapaKTEPHU30BATh CYIIIECTBEHHbBIE TPU3HAKA MATEMAaTHYECKIX OOBEKTOB, MOHSATUH, OTHOIIEHUH MEXAY MOHATHSIMH, GOPMYINPOBATH
ompeseNieHus] TOHITHH, YCTaHABIMBATh CYIIECTBEHHBIH MpPH3HAK KiIacCH(UKAIMKU, OCHOBAHUSA IJs1 OOOOIIEHUS W CpaBHEHHS, KPUTEPUU
MPOBOJMMOI0 aHAJIN3a;

e BOCIPUHUMATH, (HOPMYIHUPOBATH W MPeoOpa30OBBIBATH CYXKIACHHS: YTBEPAUTENbHbIE U OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBbIE U OOIIHe,
YCJIOBHBIE;

e BBIABIATH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTUBOPEUNs B (pakTax, JaHHBIX, HAOMIOJECHUSX U YTBEPKACHUSIX, MPEAaratb
KPUTEPUH JUIsl BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNI;

e  JIENATh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEYKTUBHBIX U UHAYKTUBHBIX YMO3AKJIFOUEHUN, YMO3AKIIOUEHUH 10 AaHAJIOTUH;

° pa361/1paTL JOOKa3aTeJIbCTBA MATEMATHUYCCKUX yTBep)K)IeHI/Iﬁ (HpﬂMBIe u OT HpOTI/IBHOFO), HpOBO)II/ITI) CaMOCTOSTCIIBHO HECIOXHBIC
JI0Ka3aTeNIbCTBA MaTEMaTUIECKHX (DAKTOB, BEICTPAWBATh apTyMEHTAIINIO, IPUBOIUTH TPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE
pacCyXIeHHUS;

e BBIOUpATH croco0 perieHust yuyeOHOUN 3amayu (CpaBHHUBATh HECKOJIBKO BAPUAHTOB pELICHHS, BbIOMpaTh HamOoee MOIXOMSIIUNA C y4ETOM
CaMOCTOSITENIbHO BBIZIEIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBareibCkue AecTBUS:
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e HCIOJB30BATh BOMPOCHI KaK UCCIICAOBATEILCKUN HHCTPYMEHT TIO3HAHUs, (POPMYITUPOBATh BOIPOCHI, (PUKCHPYIOIIME TPOTHBOPEUHE, TPpoOIeMy,
CaMOCTOSITEJILHO YCTAHABJIMBATH KCKOMOE U JJaHHOE, (POPMUPOBATH THUIIOTE3Y, ApI'YMEHTUPOBAThH CBOIO TIO3UIIMIO, MHEHUE,

e TPOBOJUTH IO CAMOCTOSATEIBHO COCTABJICHHOMY IUIaHY HECJIOXKHBIM AKCIIEPUMEHT, HEOOJIBIIIOE NCCIICIOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOTr0 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOON;

e  CaMOCTOATENBHO (HOPMYIHpPOBATh OOOOIIEHUS W BBIBOABI IO pe3ylibTaTaM TPOBEIEHHOTO HAOJIOJCHUS, WCCIICIOBaHUS, OIICHUBAThH
JIOCTOBEPHOCTH MOJTYICHHBIX PE3YJIbTaTOB, BBIBOJIOB U 0000IIECHUI;

e IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, @ TAKIKE BBIABUIATh MIPEIIOIOKECHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

e BBIBIIATH HEJAOCTATOYHOCTH U M30BITOYHOCTH MH()OPMAIIUHU, JAHHBIX, HEOOXOAMMBIX ISl PEIICHUS 33]1a9H;
e  BBIOMPATH, AHAIM3UPOBATH, CHCTEMATH3UPOBATh U MHTEPIIPETUPOBATH MH(OPMAIIUIO PA3TMYHBIX BUIOB U (DOPM MPEICTABICHHS;
e BbIOMpaTh (OopMy TpeACTaBICHHUS WHPOPMAIMU M WUIIOCTPUPOBATH pEIIaeMble 3aJa4ll CXEMaMH, JUarpaMMaMHu, MHOM rpadukoil u ux
KOMOHHALIMSIMU;
e OIICHMBATH HAJEKHOCTh HH(POPMAITUH 110 KPUTEPHUSM, PEIIOKESHHBIM YUYUTEIEM WK C(HOPMYITHPOBAHHBIM CAMOCTOSTEIIBHO.
KoMMyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE el CTBHUS:

e BOCIPHUHHUMATH U (HOPMYIHPOBATH CYK/IEHUSI B COOTBETCTBUU C YCIIOBUSMU U IIEJIIMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3pEHUs B yCTHBIX U MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10 X0y PEIIECHUS 33Jaul, KOMMEHTUPOBATh MOJIYyYEHHBIN PE3yibTar;

e B XO0J€ 00CYXJEeHHUs 33/1aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMOW TeMBbI, MPOOIEMBI, pelIaeMO 3a/1a4uH, BbICKAa3bIBaTh UJIEH, HAIlEJIEHHbIE Ha
MIOUCK PELIEHHs, COTTOCTABIIATh CBOM CYKICHHUS C CYXKIECHUSAMH IPYTUX YYaCTHUKOB JiHajiora, OOHapyKUBaTh pa3iHyuue U CXOACTBO MO3UIUIL, B
KOPPEKTHOI (popMe GopMyIupOBaTh Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

e MPEICTABIATH PE3yJbTAaThl PEIEHUs 3a/lauM, HKCIEPUMEHTA, UCCIIEAOBAaHUs, MMPOEKTa, CAMOCTOATENbHO BBIOMpPATh (OpPMAT BBICTYIUIEHUS C
y4€TOM 33/1a4 MPE3EHTALNN U OCOOEHHOCTEN ayIMTOPUH;

e TIOHMMATh U UCMOJIB30BATh MPEUMYILECTBA KOMaH/IHOM U MHIUBUAYAJIbHON paObOTHI IPU PEIICHUHU YUeOHbIX MaTEMAaTHUECKUX 3a/1a4;

e IPUHUMATh LIeJIb COBMECTHOH N1€ATEIbHOCTH, IJIAHUPOBATh OPTaHU3ALINI0 COBMECTHOM pabOThI, paclpeneisTh BUAbI padoT, 10roBapuBaThCs,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJIEH;

e  Y4acTBOBAaTh B IPYNIOBBIX opMax padboTsl (00CyKIeHHs, 0OMEH MHEHUSMHU, MO3TOBbIE IUTYPMBI U IPYTHE), BHITOIHATH CBOIO YacTh pabOThl U
KOOPAMHUPOBATh CBOM JAEUCTBUS C JAPYIMMHU WIEHAMHM KOMAaHbI, OLEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHSIM,
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicCTBUS

Camoopranmusanmusi:
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e  CaMOCTOSATEJILHO COCTABJIATH ILJIaH, AJITOPUTM pPEIIEHUs 3a/1a4l (MM €ro 4acTh), BBIOUPATh CIOCO0 pelieHusl ¢ y4ETOM UMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MO>KHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHUH ¢ Y4ETOM HOBOM MH(OPMAITUH.
CaMOKOHTPOJIb, YMOIHOHAJIbHBIH HHTEJIEKT:

e  BJAJIETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS IIpOLecca U pe3y IbTaTa pelIeHusl MaTeMaTHUeCKON 3aj1au;

e IPEABUACTb TPYAHOCTH, KOTOPbIE MOIYT BO3HHUKHYTH IIPH PELICHUHU 3a1a4d, BHOCUTb KOPPEKTUBBI B JCATEIBHOCTbH Ha OCHOBE HOBBIX
00CTOSITENLCTB, HAMIGHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEIH;

e OIICHHMBATh COOTBETCTBUE pPE3yJbTaTa AEATEIbHOCTU IMOCTABICHHON LIEIHU U YCIOBUAM, OOBACHATH MPUUUHBI TOCTHIKEHUS MM HEAOCTHKEHUS
eJIA, HAXOJUTh OIIUOKY, TaBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHity 00yueHust B S KJIACCE 00yJaromuiics: MOIYYHT CIICAYIOIIUE IPEIMETHBIE PE3YIIbTAThI:

Yucina v BbIYMCICHUSA

[ToHUMAaTh ¥ MPAaBUIIBHO YIIOTPEOIIATh TEPMUHBI, CBI3aHHBIE C HATYPAJIbHBIMHU YHCIaMH, OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSMHU.

CpaBHUBaTh U YHIOPSA0YMBATh HATYpaJbHbIE YKCIIA, CPABHUBATH B MIPOCTEHIINX ClIydasix OObIKHOBEHHBIE IpO0H, 1€CATUYHbBIE IPOOH.

CoOTHOCUTH TOYKY Ha KOOPJMHATHOW (YMCIIOBOM) MPSMON C COOTBETCTBYIOIIMM €W UMCIOM M M300pakaTh HAaTypalbHble YMCIIa TOYKAMU Ha
KOOpPJIUHATHOM (YMCIIOBOI) MPSIMOA.

BeinonuaTe apupmeTnyeckue AeHCTBUS C HATYPaJIbHBIMU YUCIAMH, C OOBIKHOBEHHBIMU IPOOSMHU B MPOCTEHIINX CITydasX.

BbINONHATE IPOBEPKY, NPUKUAKY PE3YJIbTaTa BHIYUCICHUH.

OxpyryTh HaTypalbHbIE YHUCIIA.

Pemienne TekcToBBIX 32124

Pemate TekcTOBBIE 33/1a4K apU(PMETHUIECKUM CIIOCOOOM U € TIOMOIIBI0 OPraHU30BAHHOTO KOHEUHOT0 Nepedbopa BCeX BO3MOXKHBIX BAPHAHTOB.

Pemars 3a1aun, copepxaliye 3aBUCUMOCTH, CBA3BIBAIOIINE BEIMUMHBI: CKOPOCTh, BPEMSI, PACCTOSIHUE, 11€HA, KOJINYECTBO, CTOUMOCTb.

Vcnonb30BaTh KpaTKKe 3alMCH, CXEMbl, TAOJIUIbI, 0003HAYEHHUS TIPU PEIICHUH 3a/1a4.

[Tonb30BaThbcs OCHOBHBIMU E€AMHHUIIAMU U3MEPEHUS: LIEHbI, MACChI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH, BBIPa’KaTh OJHU €IUHUIIbI BETUYUHBI Yepe3
IpyTHE.

W3Bnekarb, aHamuM3UpoBaTh, OLIEHWBATh HMHQOpPMAIMIO, MpPEICTaBICHHYIO B Taliuile, Ha CTOJIOYaTOM [uarpaMMme, HHTEPHPETHPOBATH
IIPE/ICTaBICHHBIE IaHHbIE, UCII0JIb30BaTh JAHHBIE U PELICHUM 3a/1a4.

Harnsgnas reomerpust

ITosp30BaTbCsA reOMETPUUECKUMHU NOHITUSIMU: TOUKA, IIPsIMasi, OTPE30K, JIyY, YTOJI, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT.
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[IpuBoUTE IpUMEPHI 00BEKTOB OKPYKAIOLIET0 MUPA, UMEIOIIHNX (HOPMY U3yYEHHBIX T€OMETPUUECKHUX (DUTYD.

Hcnonbs30BaTh TEPMUHOJIOTUIO, CBSA3aHHYIO C YIVIAMM: BEPIIMHA, CTOPOHA, C MHOIOYIOJbHHUKAaMH: yroJl, BEpLIMHA, CTOPOHA, AUArOHajb, C
OKPYKHOCTBIO: paiuycC, TUaMETp, LICHTP.

N300paxaTh n3ydeHHBIC TEOMETPpUUYECKUE GUTYPHI HA HETMHOBAHHOMN M KJIETYATON Oymare ¢ IOMOIIBIO IIUPKYIIS U JTHHCHKH.

Haxonuth 1uHBI OTPE3KOB HENOCPEICTBEHHBIM U3MEPEHUEM C MOMOUIBIO JTUHEHKH, CTPOUTh OTPE3KH 3aJaHHOW JUIMHBL, CTPOUTHh OKPYKHOCTh
3aJIaHHOTO paauyca.

Hcnonbs30BaTh cBOWCTBA CTOPOH U YIJIOB IPSIMOYTOJIBHUKA, KBaipaTa JAJisl UX OCTPOEHUS, BBIYMCIICHHUS IUIOIIAIA U IEPUMETPA.

BbraucnsTe mepuMeTp ¥ Iiomaab KBajapara, IpssMOyrojibHUKA, GUTYD, COCTABICHHBIX U3 IPSIMOYTOJILHUKOB, B TOM YHCIIe GUTYD, H300pakEHHBIX
Ha KJIeTyaToi Oymare.

[Tonp30BaTbCsi OCHOBHBIMU METPUYECKUMH €AUHULIAMYU U3MEPEHUS UIMHBI, TJIOIIA/IN; BEIPAKaTh OJHU €IMHUIIBI BEJIMYUHBI U€pEe3 APYTHe.

Pacnio3naBate mapamienenumnesn, KyO, HCHOJIB30BaTh TEPMHUHOJOTHUIO: BepIIMHA, pedpo, TpaHb, H3MEPEHHs, HAXOIUTh H3MEpPEHUs
napajuienenumnena, Kyoa.

Brruncnsate 006EM Ky0a, mapanenenumnesa 1no 3aJaHHbIM U3MEPEHUSIM, M0JIb30BAThCs SAMHUIIAMU U3MEPEHHS 00bEMA.

Pemate HecnokHBIE 3a/1a4M HA U3MEPEHUE TEOMETPUUECKUX BETUYUH B MPAKTUYECKUX CUTYALUSX.

K koniy o6yuenus B 6 KJIacce o0y4aronuiics oayduT CIEAYIOIHE MPEIMETHBIE PE3YIILTATHI:

Yuciia 1 BbIYUCICHUSA

3HaTh ¥ NOHUMATh TEPMUHBI, CBA3aHHBIE C PA3JIMUHBIMU BUAAMHU YUCENl M CIOCO0AMM UX 3aITUCH, EPEXOAUTh (€CIU 3TO BO3ZMOXKHO) OT OJHOMH
(GbopMbI 3amKcH YucIia K Apyroil.

CpaBHMBATH M YIIOPSI0YUBATh LIENIbIe YKciia, OOBIKHOBEHHBIE U JIECATUYHbIE JPOOU, CPAaBHUBATH YHUCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BbInonHATh, coueTast yCTHbIE U MUCbMEHHBIE MPUEMBI, apu(MeTHYECKUE NEUCTBUS ¢ HATYypaJIbHBIMU M LEJIBIMU YHCIaMHU, OOBIKHOBEHHBIMH U
JECATUYHBIMU APOOSMH, MOJOKUTETBHBIMU U OTPULIATEIILHBIMU YHCIIAMHU.

BbruncnsTh 3Ha4eHMS YUCIIOBBIX BbIPAXKEHHM, BBITIOIHATH MPUKUJIKY M OLIEHKY PE3yJIbTaTa BBIYMCICHNUN, BBIMOIHITH IPE0OPa30BaHUS YUCIOBBIX
BBIpQ)XEHUI Ha OCHOBE CBOMCTB apu(pMETHUECKUX ACHCTBUH.

CoOTHOCUTH TOYKY Ha KOOPJMHATHOM NPSIMON C COOTBETCTBYIOLIUM €M YMCIOM M M300pa)kaTh YUCIIa TOUYKAMHM Ha KOOPJUHATHOM HpPSIMOH,
HaxOJUTh MOJYJIb YUCIIA.

COOTHOCHUTB TOYKH B NPSMOYTOJIBHOW CHCTEME KOOPAUHAT C KOOPAUHATAMU ITOU TOUKH.

OKpyrasTh LeNble Yicia U AeCATUYHbIE JPo0u, HAXOAUTh IPUOIMKEHUS YUCe].

Yucnosble 1 OyKBeHHbIE BbIPAKEHHS
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[ToHnmaTh U ynorpeOuaTh TEPMUHBI, CBA3aHHBIE C 3AIKMCHIO CTENEHU YUCIIA, HAXOJUTh KBaApaT U KyO 4Mcia, BBIYMCIATh 3HAUYCHUS YMCIOBBIX
BBIPAXEHUH, COIEPIKALUX CTEIIEHHU.

[Tosp30BaThCs MPU3HAKAMU ACIUMOCTH, PACKJIAAbIBATh HATypaJIbHbIE YHCIIA HA IPOCTHIE MHOKUTEIH.

[Tonp3oBaTbes MacITaboM, COCTABIISATH MPOTIOPLIUU M OTHOILICHHS.

Hcnonb3oBare OyKBBI A1 0003HAYEHUs YMCEIl NP 3allUCH MAaTEMATUYECKUX BBIPAKEHUH, COCTABIIATh OYKBEHHBIEC BBIPAXKEHHUS U (DOPMYIIBL,
HAXO/UTh 3HaUCHHs OYKBEHHBIX BBIPAKEHHM, OCYIIECTBIISSI HEOOXOIUMBIE TTIOACTAaHOBKH U IPE0OPa3OBaHMUS.

HaxoauTs HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenne TekcToBBIX 32124

Pemiate MHOTOIIAroBbIE TEKCTOBBIE 3a7jaull ApU(PMETUIECKUM CIIOCOOOM.

Pemars 3aaun, cBsI3aHHBIE C OTHOLLIEHUEM, IPOIIOPIIMOHATIBHOCTHIO BEIMYUH, IPOLIEHTAMHU, PEIIaTh TP OCHOBHBIE 3a]Ja4ul Ha IPOOH U IIPOLIEHTHI.

Pemarp 3apmaum, copepkalipe 3aBUCUMOCTH, CBSA3BIBAIOIIME BEINYMHBI: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOIUTENILHOCT, BpeMs, 00bEM paboThI, UCTONB3Yysl apu(PMETHUYECKHe NEHCTBHS, OICHKY, NPUKUIKY, MOJIb30BAThCA CIUHHUIIAMH HW3MEPEHUS
COOTBETCTBYIOIIUX BEJIINYMH.

CocraBiiATh OyKBEHHbBIE BBIPAXKEHUSI 110 YCIOBUIO 33/1a4U.

W3BnekaTh MH(pOpMALMIO, NPEJCTABICHHYIO B Tabiulax, Ha JMHEHHOH, cToa04YaToOll MM KpPyroBOM JuarpaMMax, HWHTEpHIPETHPOBATH
IIpe/ICTaBICHHbIE IaHHbIE, CII0JIb30BATh JAHHbIE IPU PELICHUM 3a/1a4.

[IpencraBasaTh HHGOPMAIHMIO C TOMOIIBIO TAOIHULL, TUHEHHOM U CTOJIOUATON AUarpamMM.

Harasignasi reomerpust

[TpuBOANTE pHUMEpPHI OOBEKTOB OKPY’KAIOIIETO0 MUPA, UMEIOIIUX (OPMY MU3YUEHHBIX F€OMETPUYECKUX IUIOCKMX M MPOCTPAHCTBEHHBIX (QUTYP,
IIPUMEPHI PaBHBIX U1 CHMMETPHUUHBIX (QUTYD.

N300pakaTh ¢ MOMOILBIO IUPKYJIS, JIMHEHKH, TPAaHCHIOPTHpA HAa HEITMHOBAHHOM M KJleT4aToW Oymare M3y4deHHbIE IUIOCKHME M€OMEeTpUYecKHe
¢burypsl 1 KOHQUTypaluu, CAMMETPUYHbBIE (PUTYPBHI.

[Tonp30BaThcs TeOMETPUUYECKUMHU MOHATUSIMU: PABEHCTBO (PUTYp, CUMMETpUsi, UCIOIb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C CUMMETpUEH: OCh
CUMMETPUH, LICHTP CUMMETPHH.

HaxoauTs BEJIMYMHBI YIII0B U3MEPEHUEM C TIOMOIIBK TPAHCIOPTUPA, CTPOUTH YIJIBI 33JaHHON BEIIMUYMHBI, [I0JI30BATHCS MIPU PELICHUH 3a/1ady
I'paJlyCHOM MEpOH yIJIOB, pacliO3HABATh HA YepTEkKaxX OCTPBIN, IPAMOM, pa3BEPHYTHIN U TYIION YIJIBL.

Bbruncnsate JIMHY TOMaHOM, IEPUMETP MHOTOYTOJIbHUKA, TOJIb30BaThCS €AUHUIIAMHI U3MEPEHUS JUIMHBI, BBIpaXKaTh OJHU €IMHUIIBI U3MEPEHUS
JUIMHBI YepEe3 IpYyTHe.

Haxoauts, ncrosnb3ys 4epTExRHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXK/1Y IBYMsI TOUKaMHU, OT TOYKH JI0 MIPSIMOM, JJIMHY ITYTH HA KBAaJPATHOM CETKe.

Bbruucnare miomanbs (GUryp, COCTaBICHHBIX W3 MPSIMOYTOJIbHHMKOB, HCIIOJNB30BaTh pa3OMEHHE Ha NPSMOYTOJIbHUKU, Ha paBHBbIE (UTYpHI,
JOCTpavBaHUeE /10 IPSIMOYTOJIbHUKA, T0JIb30BaTHCSI OCHOBHBIMM €IMHULIAMU U3MEPEHUs IJI0LIa/IH, BEIPaXKaTh OJTHU €MHUIIBI N3MEPEHUS IO/ IU Yepes
IpyTHE.
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Pacnio3naBath Ha MOAENSAX U M300paXKEHUSIX MUPAMUILY, KOHYC, IIMJIMH]IP, UCTIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, rpaHb, OCHOBAHUE,
pa3BépTKa.

N300paxaTh Ha KJIeT4aTOil Oymare IpsiIMOYTOJIbHBIN Mapaieenumne].

Bbrauciate 00bEM psSMOYTOJIBHOTO Mapajliesienunesa, Kyoa, oiab30BaThCsl OCHOBHBIMU €IMHUIIAMU U3MEPEHUst 00bEMa;

Pemarp Hec0XKHBIE 33/]Ja4l HAa HAXO0XK/IEHUE T€OMETPUUYECKIX BETUUYHH B MIPAKTUUECKUX CUTYAIUIX.

COJEPKAHUE OBYYEHUA

S KJIACC

HarypajibHble 4ncJia 4 HyJ1b

Hatypanbnoe uncno. Psng Harypanbabix uncen. Yucno 0. M300paskeHue HaTypaabHBIX YUCET TOUKAMHU Ha KOOPIAUHATHOMN (YMCIIOBO) MPSMOIA.

[To3nnmoHHas cucrema cunciaeHus. PUMckas Hymepanys Kak IpUMep HEO3UIIMOHHOM CUCTEMBI CUMCIIeHUs. JlecITUYHAs CUCTEMa CUUCIICHMUS.

CpaBHeHHE HATypaJbHBIX YKCEN, CPABHEHHE HATypalbHbBIX uncel ¢ HylaéM. CriocoObl cpaBHeHUs. OKpyTiieHne HATYPalbHbIX YHCET.

CrnoxeHue HaTypaJlbHBIX YHCEJ, CBOMCTBO HYJIS NP CIIOKEHUU. BblunTanue kak jaeicTBue, oOpaTHOE CIOKEHHIO. Y MHOXKEHHE HaTypalbHBIX
quceN, CBOMCTBA HYJS M €IMHHIIBI IPU YMHOXeHHUHU. JledeHne Kak JeiicTBue, oOpaTHOe yMHOXKeHHI0. KOMIOHEHTHI AEHCTBHM, CBA3b MEXIYy HUMHU.
[IpoBepka pesynbpTaTa apudMeTHyecKoro nercTBus. llepemMecTUTENbHOE M COYETATEIHbHOE CBOMCTBA (3aKOHBI) CIIOXKEHUS € YMHOXEHUS,
pacripesieIuTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHHUSI.

Wcnonb3oBanue OyKB J1sl 0003HAUYEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3alIUCU CBOMCTB apu(METHUECKUX JEHCTBUM.

JlenuTenu U KpaTHbIE YMCIIA, pa3lokeHne Ha MHOXxUTenu. IIpocTele u cocraBHble uncna. [IpusHaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTAaTKOM.

CreneHnsp ¢ HaTypalabHBIM IIOKA3aTENEM. 3alIUCh YMCIIA B BUAE CYMMBI Pa3psIHBIX CIaracMblX.

YUucnoBoe BbIpakeHUE. BblunciaeHne 3HAYEHUI YUCIOBBIX BBIPAKEHUM, MOPSIOK BBINOJHEHUS AEHCTBUM. Mcnonb30oBaHMEe NPU BBIYMCICHUSAX
MEPEMECTUTENILHOTO U COYETATEIbHOTO CBOMCTB (3aKOHOB) CII0KEHUSI M YMHOXKEHHUS, pacpeIeIUTEIbHOI0 CBOMCTBA YMHOXKEHHUS.

Apobu

IIpencraBnenue o ApoOM Kak crioco0e 3amucH yacTh BeauunHbl. OOBIKHOBEHHbIE poOH. [IpaBunbHBIE W HempaBuiIbHbIE Tpoou. CMmemaHHas
Ipo0b, TIPEICTABJIICHHE CMEIIaHHOW IPOOH B BHJIC HEMPABWILHOW JpoOW W BBIJCICHHE IIEJION YacTH YMClia U3 HEeMpaBWIbHOW apobu. M300pakeHue
apo0eit ToukaMu Ha YUCIoBOM npsiMoil. OcHOBHOE CBOMCTBO Jipobu. Cokparienue npodeit. [IpuBenenue npobu kK HOBoMy 3HaMeHaTemnto. CpaBHEeHHE
TpoOei.

CrnoxeHue U BeIYUTaHue Apo0eil. YMHOXKEHUE U ieieHue 1pooei, B3auMHO oOpaTHble 1poou. HaxoxaeHue yacTu 1e10ro U eoro Mo ero 4acTH.

Hecstuunas 3anuch ApoOei. [IpeacraBnenue gecsTHUHON ApoOu B BHJIE OOBIKHOBEHHOW. M300paskeHne necATHYHBIX ApoOel ToukamMHu Ha
qHCI0BO npsiMoii. CpaBHEHHE AECATUUHBIX IPOOEH.

[lokymeHT co3aaH B anekTpoHHon chopme. Ne 121-0 ot 31.08.2023. UcnonHuTens: WapudynnuHa U.B. 0 INEKTPOHHbIA
Crtpanuua 12 n3 19. CtpaHuua cosgaxa: 28.09.2023 13:41 =¥ TATAPCTAH



Apudmernueckue JeHCTBUS ¢ JECATUUHBIME Ipo0siMu. OKpyrieHne AeCATUYHBIX IpoOeii.

Pemenne TekcToBBIX 32124

Pemenne TekcTOBbIX 3a/1a4 apupmMeTHIecKuM criocoboMm. Pemenne norndyeckux 3anad. Pemenue 3aaay nepe6bopoM Bcex BO3MOKHBIX BApUAHTOB.
Hcnonp30BaHue npu pelieHUH 3a7a4d TabJIUI U CXEM.

Pewrenune 3amau, copepxaninx 3aBUCUMOCTH, CBSI3bIBAIOLLNE BEIMUUHBI: CKOPOCTb, BPEMSI, pACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTh. ETMHMIIbI
M3MEPEHUs: MacChl, 00bEMa, IIEHBI, PACCTOSHUS, BPEMEHHU, CKOPOCTH. CBS3b MEXKy SIMHULIAMHI U3MEPEHUS KaXK 101 BETHYUHBI.

Pemenrie OCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBienue qaHHBIX B BUJI€ TAOJIUL, CTOIOYATHIX JUArpaMM.

HarnsinHasi reomerpus

Harnsinaeie nmpencraBnenust o Gurypax Ha IUIOCKOCTH: TOYKa, MPsiMasi, OTPE30K, Jy4, YroJjl, IOMaHasi, MHOTOyTOJIbHHUK, OKPYKHOCTb, KPYT. YTOIL.
[IpsiMo¥i, OCTpBIii, TYHIOM U Pa3BEPHYTHIN YIJIbL.

JlnuHa oTpe3ka, METPUYECKUE €IMHUIBI JUIMHBIL. JUIMHA JTOMaHOM, MEPUMETP MHOIOYroibHUKA. MI3MepeHne U MOCTPOCHUE YIJIOB C MOMOIIBIO
TPaHCIIOPTHPA.

Harnsinaeie npeacrasienns o Gurypax Ha IIIOCKOCTH: MHOTOYTOJIBHUK, TIPSIMOYTOJIBHUK, KBA/IpaT, TPEYroJdbHUK, O paBEHCTBE (QUTYD.

N3o6paxenue ¢uryp, B ToM uncie Ha kieryaToi Oymare. [loctpoenue koHburypauuii u3 yacteil IpsMol, OKpPY>KHOCTH Ha HETMHOBAHHOU U
kietyaToi Oymare. Mcrnonp3oBanne CBOMCTB CTOPOH M YTJIOB MPSIMOYTOJIbHHKA, KBaJpaTa.

[Tnomans NpsAMOYroJbHUKAa U MHOTOYTOJIBHUKOB, COCTaBJICHHBIX M3 MPSMOYTOJbHUKOB, B TOM 4Hcie (GUTYp, H300paKEHHBIX HA KJIETYATOM
Oymare. EnuHuiibl usmepenus miouaim.

Harnsinaele mpezacTaBieHHss O TNPOCTPAHCTBEHHBIX (Urypax: NpsSMOYTOJIBHBIA Mapajuienenumnesn, KyO0, MHororpaHHuku. M3oOpakeHue
MPOCTEHIINX MHOTOrpaHHUKOB. Pa3BépTku kyba u napamienenunena. Co3gaHue Mojenell MHOTOTpaHHUKOB (M3 Oymaru, MpoBOJIOKH, TUIACTUIIMHA U
JIPYTUX MaTepuaoB).

OO6BEM IPSIMOYTOJIBHOTO Napasuieenunea, kyoa. Enunuie! namMepenus oobéma.

6 KIIACC

HarypajibHble ynciia

Apudmernueckre eHCTBUS ¢ MHOTO3HAYHBIMU HATYPaJbHBIMHU YHcIaMU. YHCIOBBIE BBIPAXKEHUS, MOPAIOK ASHCTBUI, UCIIOIb30BaHHE CKOOOK.
Hcnonp3oBanne IIpU BBIYHUCICHUAX IMEPEMCCTUTCIBHOIO M COYCTATCIBHOI'O CBOMCTB CIOXKEHHUSI U YMHOXCHUSA, PpaCHpCACIUTCIIBHOTO CBOMCTBaA
yMHOXeHMs1. OKpyTJIeHNE HaTypalbHbIX YHCEN.

JlenuTtenu u KpaTHbIE YMCIa, HAMOONBIINK OOIIMIA JeNuTeNb U HauMeHblllee o0Iiee KpaTHoe. JearumMocTs CyMMbI U Tpou3BesieHus. Jlenenue ¢
OCTaTKOM.
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Apodu
OObIKHOBEHHAs Apo0Ob, OCHOBHOE CBOMCTBO ApOOH, COKpaleHue apodeit. CpaBHeHHE U yropsiounBanue qpobeil. Pemenue 3a1ad Ha HaX0xIeHUE

YaCTH OT LIeJIOr0 U LIEJI0ro Ho ero yactu. J[poGHoe unciio kak pe3ynabTat geneHus. [Ipeacrapinenue aecaTuuHoi Jpodu B BUie OOBIKHOBEHHOU Apo0u U
BO3MOKHOCTh MPEJCTABICHUS OOBIKHOBEHHOH IpOOM B BHUJAE NECATHMYHOW. JlecATHUHBIE APOOM M METpUYecKas cucrtemMa Mep. ApudMeTndyecKue
JeUCTBUS U YMCIIOBBIE BHIPAXKEHUS C OOBIKHOBEHHBIMU M JECSTUYHBIMU JPOOSIMHU.

Otnomenue. [lenenue B JaHHOM oTHOIIeHUH. MaciuTtad, nponopuus. [IpuMenenue nponopuuii npyu perieHuu 3aaad.

[Tonatue mpoueHTa. BblunciieHue npoueHTa OT BEIMYMHBI U BEJIWYMHBI 110 €€ MPOLEHTY. BhIpakeHue NMpOLEHTOB AECATUYHBIMU APOOSMHU.
Pemenne 3ama4y Ha IpOLEHTHI. BeipakeHre OTHOLLIEHUS BEJINYMH B IIPOLICHTAX.

ITost0KkuTEIBHBIC M OTPHIATEIbHBIC YHCIIA

[TonoxxurenbHble U oTpULaTENbHbIE yncia. Llenbie uncna. Moaynp 4ucia, reomMeTpudeckasl HHTepIperanus Moayiis uyncia. M3o0pakenue uncen
Ha KOOpAMHATHOH npsaMoii. UncnoBble npoMexyTku. CpaBHeHHE uncel. ApupMeTuyeckue AeHCTBHS C OI0KHUTEIbHBIMU U OTPULIATEIIbHBIMU YHCIAMU.

[IpsiMoyronbpHAs cucTeMa KOOPIMHAT Ha TIOCKOCTH. KOOpAMHATHI TOUKH Ha TUIOCKOCTH, adciucca u opauHara. [loctpoenne Touek u Guryp Ha
KOOPJAMHATHOM IIOCKOCTH.

BykBeHHBbIE BBIpaKeHH S

ITpumeHeHue OyKB 1JIs1 3aIIMCH MAaTEMAaTHUECKUX BbIpaXeHUH U npeuioskeHuil. CpoiicTBa apudmMeTrnueckux aeicTBuil. BykBeHHbIE BBIpaKeHUS U
YHCIIOBbIE MOJCTAaHOBKM. ByKBEHHBIE paBEHCTBA, HAXOXKACHHWE HEU3BECTHOTO KOMIOHEeHTa. Dopmynbl, (GOpMynsl mHepuMeTpa M IUIOIMAAH
NpsIMOYTOJIbHUKA, KBajjpaTa, 00bEMa Napajienenunesa u Kyoa.

Pemienue TeKCTOBBIX 32124

Pemienue TekcToBBIX 331au apupmMeTHIeckuM criocodom. Perienue nmoruueckux 3anad. Pemenue 3agau nepebopom BceX BOZMOKHBIX BAPHAHTOB.

Pemenne 3amad, coaepkampMx 3aBUCHMOCTH, CBS3BIBAIOIIMX BEJIMYUHBL: CKOPOCTb, BPEMS, PACCTOSHUE, II€HA, KOJWYECTBO, CTOUMOCTb,
MIPOU3BOIUTENILHOCTD, BpeMsi, 00bEM paboThl. EAMHUIIEI M3MEpEHHs: MacChl, CTOUMOCTH, PACCTOSHUS, BpEMEHH, CKOPOCTH. CBsA3b MEXY €IUHHULIAMU
MU3MEPEHUS KaKO0U BEJIMUNHBI.

Pemienue 3a1a4, CBS3aHHBIX C OTHOLLIEHUEM, ITPOMTOPIIMOHAIBHOCTBIO BEIMYMH, IPOLIEHTAMU; PELLICHHE OCHOBHBIX 3aJ1ay Ha JPOOU U MPOLEHTHI.

OneHka ¥ NpUKUIKA, OKpyTieHue pe3ynbrara. CocraBieHne OyKBEHHBIX BBIPAKEHUH 110 YCIOBHIO 331a4H.

[IpencraBneHne JaHHBIX ¢ HOMOIBIO Ta0aMIl U fuarpaMM. CTon04aTele JUarpaMMbl: YTEHHE U OCTpoeHre. UTeHne KpyroBbIX JUarpaMm.

Harasignas reomerpust

Harnsnueie npeacraBinenuss o ¢gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK, JIyd, YroJl, JIOMaHas, MHOTOYTOJIbHUK, YEThIPEXYrOJIbHUK,
TPEYrOJIbHUK, OKPYKHOCTB, KPYT.

B3anMHOe pacrionoxeHue IByX NMpsIMBIX HAa IUIOCKOCTH, MMApaJuIEIbHbIE MPSAMBIE, TEPIEHANKYISIPHBIE NTpsAMbIE. I3MepeHue pacCTOSTHUN: MEXIY
JIBYMs TOUKaMH, OT TOYKH J0 IIPSAMOH, IJIMHA MapIIpyTa Ha KBaJPATHOU CETKE.

N3mepeHne M MOCTPOEHHE YITIOB C NMOMOIIBIO TPAHCIOPTHPA. BHIBI TPEyroJbHMKOB: OCTPOYIOJIbHBIN, INPSAMOYTOJBHBIN, TYIOYTOJbHBIM,
paBHOOEIPEHHBIN, PABHOCTOPOHHUH. UeThIpEXYTOJIbHUK, TPUMEPBI YETHIPEXYTONBHUKOB. [IpSIMOYTroNbHUK, KBapaT: UCIOIb30BaHUE CBOMCTB CTOPOH,
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yriaoB, auaroHaineid. l3oOpakeHue reomerpuyeckux (Uryp Ha HEIMHOBAHHONW OyMare C HCIIOJIb30BAHMEM ITUPKYJsl, JUHEHKH, YroJibHUKa,
Tpancnoprtupa. [loctpoenus Ha kieTuaToi Oymare.

[lepumerp mHOroyronsHuka. [lonstue miomanu Gurypsl, euHULB U3MepeHus miomaau. [Ipubmkénnoe uaMepeHue mwiomanu Guryp, B Tom
qrcie Ha KBaApaTHOH ceTke. [IpnbmmkéHHoe n3MepeHne AIMHBI OKPYKHOCTH, TUIOIAAN KPYTa.

CumMMeTpus: LIeHTpalibHasA, 0CEeBas U 3epKajbHasi CAMMETPHUHU.

[TocTpoeHne CUMMETPUYHBIX (UTYD.

Harnsoaeie mpencraBieHus O MPOCTPAHCTBEHHBIX (Urypax: mapajienenurnen, KyO, mpusma, nNupamMuaa, KOHyC, UWIMHAP, wmap u cdepa.
N300paxenue npocrpaHcTBeHHbIX (uryp. [Ipumepsl pa3BEPTOK MHOIOIPaHHUKOB, IIMJIMHAPA U KoHyca. Co3/laHue MoJiesiel IPOCTPaHCTBEHHBIX (PUTYD
(13 Oymaru, IpoBOJIOKH, TUTACTUIIMHA U APYTUX MAaTEPHAIIOB).

[Tonsitue 06bEMa, equHULIBI U3MepeHus 00béMa. OOBEM MPSAMOYTOILHOTO NapajljIesienueaa, Kyoa.

Kpurepun u HOpMbI OLIEHOK 110 MaTeMaTHKe (Ajredpa, reoMeTpus, BepOSITHOCTb U CTATHCTHKA)
Ouenka NUCbMEHHBIX KOHTPOJIbHBIX PA00T 00y4alonIuXcs
OTBET OLIEHUBAETCSI OTMETKOMN «5», €CIIH:

e paboTa BBIMOJHECHA MOJHOCTHIO;
e B JIOTHYECKHUX PACCYXICHUSX U OOOCHOBAHUU PEIICHUS HET MPOOETIOB M OLITNOOK;
e B PCIICHUH HET MaTeMaTUYECKUX OMMOOK (BOZMOXKHA OJHA HETOYHOCTb, OMTMCKA, KOTOPAsi HE SIBJISIETCS CIIEICTBHEM HE3HAHUS HIIH
HEMOHMMaHUs y4eOHOTO Marepuana).
OtMmeTKa «4» CTaBUTCS B CIENYIOLIUX CIyYasx:

e paboTa BBINOJIHEHA MOJIHOCTHIO, HO 00OCHOBAHMSI LIIATOB PELICHUs] HEIOCTATOUHBI (€ClIM YMEHHE 000CHOBBIBATh PACCyX/IE€HUS HE SBISIOCH
CHeIHaIbHBIM 00ObEKTOM ITPOBEPKH);
e JIONYHLIEHbI OJIHA OIMOKA UM €CTh JIBa — TPU HENOYETA B BBIKJIAIKAX, PUCYHKAX, UEPTEKaxX WIM rpadukax (ecau 3TH BUJIbI pabOT HE ABISUTUCH
CrelUaIbHBIM 00BEKTOM
IIPOBEPKN).

OtMeTKa «3» CTaBUTCS, €CIIH:

e JomyIIeHO Oosiee 0JHOM OMMOKU MK GoJiee IByX — TPEX HEIOUETOB B BBIKJIA/IKAX, UEPTEKax WU rpadukax, HO oOydarouuiics odnagaer
00s13aTeIbHBIMU YMEHHUSIMH 110 IPOBEPSIEMON TEME.
OTMeTKa «2» CTaBUTCS, ECIIU:
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JIOTYIIIEHBI CYIIECTBEHHBIC OMIMOKHY, MOKa3aBIIUeE, YTO 00yJaroIIniics He 00IagaeT 00s3aTeIbHBIMA YMEHUSIMU 110 JAHHOW TeMe B TIOJTHOU
Mepe.

Vyurtens MOXKET ITOBBICHTD OTMECTKY 3a OpI/Il"I/IHaJ'IBHHﬁ OTBET Ha BOIIPOC HUIJIM OPUTHHAJIBHOC PEIICHUE 3a/la4ul, KOTOPBIC CBUACTCILCTBYIOT O
BBICOKOM MaT€MaTHu4€CKOM pa3sBUTHUHU 06yqa}01ueroc;1; 3a pCIICHUC OoJiee CI0KHOU 3aa41 UJIM OTBET HA bosiee CI0KHBIN BOIIPOC, MPCAJTOKCHHBIC
o6yqa}omeMyc>1 JOITOJIHUTCIIBHO ITOCJIC BBIITOJIHCHUSA UM KaKuX-I1100 APYrux 3aHaHHﬁ.

OuneHkKa yCTHBIX OTBETOB 00y4al0IIHXCS

OTBeT OLICHUBACTCA OTMETKOH «5 », €CJIN YUCHHUK: ITOJIHO PACKPbLI COACPIKAHUC MaTCpUuajia B O6’beMC, npeaycCMOTpCHHOM nporpaMMoﬁ u y‘Ie6HI/IKOM;

W3JI0KHIT MaTeprall TPAMOTHBIM SI3BIKOM, TOYHO HCIIOJB3Ysl MATEMATHUYECKY0 TEPMHHOJIOTHIO i CUMBOJIHMKY, B OTIPE/ICIICHHOM JIOTHUECKON
[TOCJIEI0BATEILHOCTH;

MPABUJIHLHO BBIMTOJIHIII PUCYHKH, YEPTEKH, IPa(QUKH, COMYyTCTBYIOIINE OTBETY;

IIOKa3aJl YMGHI/IC I/IJIJHOCTpI/IpOBaTB TeOpI/IIO KOHKpCTHI)IMI/I HpI/IMepaMI/I, HpI/IMeHﬂTL €c B HOBOI71 CI/ITyaIII/II/I HpI/I BBIIIOJTHCHU U HpaKTI/I‘-IeCKOFO
3a/1aHMS;

MIPOJIEMOHCTPUPOBAJ 3HAHUE TEOPUH PaHEEe U3YYCHHBIX COMYTCTBYIOMIMX TeM, C(POPMUPOBAHHOCTh M YCTOMYUBOCTh UCIIOJIB3YEMbIX TIPU OTBETE
YMEHUI U HAaBBIKOB;

OTBEYAJI CAMOCTOSATENIBHO, 0€3 HABOAIINX BOIPOCOB YUUTEIIS;

BO3MOKHBI OITHA — IBC HCTOYHOCTU HpI/I OCBCUICHUC BTOpOCTCHeHHI)IX BOHpOCOB WJIN B BBIKJIaJKaX, KOTOpI)Ie yquI/IK JICTKO I/ICHpaBI/IJ'I I10CJIC
3aMCUYaHUA yLII/ITeJ'IH.

OTBeT OLIEHUBAETCSI OTMETKOM «4», ecin

YAOBJICTBOPSACT B OCHOBHOM Tpe6OBaHI/I$IM Ha OLICHKY ((5)), HO IIpHU 5TOM UMECT OAWH U3 HEAOCTATKOB: B U3JIOKCHUUN NOMMYIICHBI HeOoIbIINe
Hp06eJ'IBI, HC UCKA3UBIICC MATCMATUYICCKOC COACPIKAHUC OTBCTA;

JOMYIICHBI OAWH — IBA HEAO0YCTA TP OCBCIICHUH OCHOBHOT'O COACPKaHWA OTBETA, UCITPABJICHHBIC IMOCJIC 3aMCUYAHUSA YUUTCIIA,

JOMMYIICHBI omuroOKa uau ooiee ABYX HCIOUYCTOB IIPpHU OCBCIICHNHN BTOPOCTCIICHHBIX BOIIPOCOB WJIN B BBIKJIAJIKAX, JICTKO UCIIPABJIICHHLIC ITOCIIC
3aMCUaHUA YUUTCIIA.

OtMeTka «3» CTaBUTCS B CAEAYIOIINX CIy4dasiX:

HETIOJTHO PACKPBITO COfIepKaHMe Marepuaia (comepikanue U3JIokKeHo GpparMeHTapHoO, He BCETIa ITOCIIeJ0BaTeIbHO), HO IIOKa3aHo olIiee
NOHUMaHHE BOIIPOCA U MPOAEMOHCTPHUPOBAHBI YMEHUS, JOCTATOUHBIE Ul YCBOCHUSI TPOTPAMMHOTO MaTepHala;

HUMEJIMCH 3aTPYAHCHUA UJINW JOMMYIICHBI OILINOKHU B ONnpeaAcICHUN MaTeMaTH4IeCKON TEPMUHOJIOTHUH, YEPTCIKAX, BBIKJIAAKAX, UCIIPAaBJICHHBIC
MI0CJIe HECKOJIBKHUX HABOASIIMX BOMIPOCOB YUHTEIIS;
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® YYCHUK HE CIPABUIICA C IPUMEHEHHEM TE€OPUU B HOBOM CUTYyaIlMU IIPU BBHIMOIHEHUU MPAKTUYECKOTO 3aJaHus1, HO BBIMOIHWII 3aJaHus
00513aTeIbHOT0 YPOBHSI CJIOKHOCTH 110 JaHHOU TeME;
® [IpU JOCTATOYHOM 3HAHHWH TEOPETUYECCKOTO MaTepHalia BISBICHA HEOCTATOUHAs! CHOPMUPOBAHHOCTH OCHOBHBIX YMEHUHN M HABBIKOB.
OtMmeTKa «2» CTaBUTCS B CICAYIOIIUX CIIydasix:

® HE PacKpBITO OCHOBHOE COJIepKaHUE yueOHOTO MaTepuaa;
e 00HapYXEHO HE3HAHWE YUYSHUKOM OOJIbIIel WM Hanboiee BaKHOW YacTH yueOHOro Marepuaa;
® JIOMYIICHBI OIIUOKYU B ONPE/ICTICHUH MMOHATHI, IPHU UCIIOJIb30BAHUU MaTeMaTuyeCKOM TEPMUHOJIOTHH, B PUCYHKAX, YePTeKax WU rpadukax, B
BBIKJIQJIKaX, KOTOPbIE HE UCIIPABIICHBI MOCJIE HECKOJIBKIX HABOSALINX BOMPOCOB YUHUTEIIS.
IHoaxoab! kK OLIEHUBAHUIO IJIAHUPYEMBIX pe3yabTaToB o0yyennsi ¢ HOJAA

OCHOBHBIMHU METOJIaMU ITPOBEPKU 3HAHUH 1 YMEHUH yUalIUXCs 10 MaTeMaTHKE SIBISIOTCS YCTHBIN OMPOC ¥ MIUChbMEHHbIE pPaboThl. K mucbMeHHbIM
(bopmMaM KOHTPOJISI OTHOCSATCS: MaTEMAaTHIECKHUE TUKTAHTBI, CAMOCTOSITEIIbHBIE U KOHTPOJIbHBIE paOOTHI, TECTOBBIC 33aHUS U TECTHI.

OcHOBHBIE BUbI IPOBEPKU 3HAHUI — TEKyIIas U UTOroas. Tekyiuas mpoBepKa MPOBOJAUTCS CUCTEMATHUECKH U3 YPOKa B YPOK, a UTOTOBAsl — 10
3aBEPIICHUH TEMBI (pa3jena), MKOJIbHOTO Kypca.

[Ipu olleHMBaHWU MIAHUPYEMBIX PE3ylbTaTOB 00ydyeHuss mMaremaruke ydammxcsi ¢ HOJIA HeoOxoaumMo y4UTHIBaTh TaKHe MHIMBUIYyaIbHBIC
0COOEHHOCTH MX pa3BUTHs, KaK: YpOBEHb Pa3BUTUS MOTOPUKHM PYK, YPOBEHb BIIaJIEHUSI YCTHOW pEeYblo, SHEPreTHYECKHE pecypchl 00ydarouxcs ¢
HOJA. [Insg kaxxaoro y4eHUKa yYUTeab NOA0MpaeT UHINBUyadbHbIE (DOPMBI KOHTPOJIS PE3yIbTaTOB 00YUEHUs MaTeMaTHKE.

s obyqaromuxcs ¢ HOZIA HeoOxoauMo yBelndyeHne BpeMs JUIsl BHITIOJIHEHUS! KOHTPOJIBHBIX M CAMOCTOSATENBHBIX padoT.

KoHTposibHbIe, caMOCTOSTENIbHBIE U MPAaKTUYECKUE PabOThl MPU HEOOXOIMMOCTH MOTYT MpeAJiaraTbCsi ¢ MCHOJb30BAHUEM 3JIEKTPOHHBIX CHCTEM
TECTUPOBAHUS, HHOTO MPOTPaMMHOI0 oOecredyeHus, 00eceunBaroui Ipyu HE0OXOAUMOCTH MOXXKHO HCIOJBb30BATh TEKCTHI C KPYMHBIM MIpU(TOM;
MPUMEHSTh KOHTPOJIbHBIE U3MEPUTENH C OTAEIbHBIMHU AJIEMEHTAMHU PEIICHUS; UCIOJIb30BaTh AJITOPUTMBbI MPU PEUICHUH YpaBHEHUN M HEPAaBEHCTB,
KOHTPOJIbHBIE U3MEPHUTEIH C TOTOBBIMU I'paduKkamMu QYHKIMIA U AUarpaMMaMu; HCII0JIb30BaTh OHJIAIiH TECTUPOBAaHUE C BLIOOPOM OTBETOB.

Texymuit KOHTpOJIb B (OpME YCTHOTO OINpoca MPU HU3KOM KA4eCTBE YCTHOM HKCIPECCHBHOW pPEUM ydaluxcs HEOoOXOJAMMO 3aMEHSTh
MUCbMEHHBIMU (hOpPMaMHU.

Hanpumep, ¢ 3T0i1 11€1b10 MOTYT HCIIOJIB30BAaThCsl TECTHI U TeCTOBbIE 3aaHus u3 budmuoreku MO (POI) Ha mobOom sTane ypoka. C MOMOLIbIO TAKUX
3aJJaHUi ¥ BONPOCOB 3HAUUTENBHO MPOILE MOA0OpaTh MaTepuan Jjisl KOHKPETHOrO Kjacca, YYeHHKa, COOTBETCTBYIOIIMN YPOBHIO €r0 pa3sBUTHS U
BO3PACTHBIX OCOOCHHOCTEH.

CrnenuajbHble YCJI0BUS Peajnu3aluu I CUUILTHHBI
- B cnydae HeoOXomMMOCTH (BBIPQXKECHHBIE JBUTATENBHBIE PACCTPONCTBA, TSKENIOE TMOpPaXEHHE PYK, MPEmsITCTBYIOIee
dhopmupoBaHUIo rpad0-MOTOPHBIX HABBIKOB) pabodee MmecTo oOyuatomerocs ¢ HOJA nomkHO OBITH CIIEeIMAIbHO OPTraHU30BaHO B COOTBETCTBUU
C OCOOEHHOCTSMH OTPaHUYEHHH ero 310poBbs. HeoOXoammo mpeaycMOTpeTh Haduduhe IEePCOHANBHBIX KOMITBIOTEPOB, TEXHHUYECKHX
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pHUCOCcoOIeHU (cnernuaibHas KiIaBUaTypa, pa3jMYHOTO BHJIAa KOHTAKTOPbHI, 3aMEHSIOIIME MbIIlb, IKOMCTUKH, TPEKOOJIbI, CEHCOPHbIE
IJIAHIIETHI).

- JomkHbl OBITh CO3AAaHBI YCIOBUS i (YHKIIMOHUPOBAHUS COBPEMEHHOW WH(GOPMAIMOHHO-00Pa30BaTEIbHON Cpebl,
BKJIIOYAIOIICH AJIEKTPOHHbIE HMH()OPMALIMOHHBIE PECYpChl, AIIEKTPOHHBIE O0pa30BaTeNbHBIE PECYPChl, COBOKYIMHOCTH HH(GOPMAIIMOHHBIX
TEXHOJIOTHiA, TEICKOMMYHHKAIIMOHHBIX TEXHOJIOTUH, COOTBETCTBYIOIINX TEXHUYECKUX CPEACTB M TEXHOJIOTHA (B TOM YHCIIE, (e -TpeHaXepoB,
nHcTpyMeHTOB Wiki, IU(PpOBBIX BUIEO MAaTEPHAIIOB, BUPTYAIbHBIX JJA0OpATOPUH | Ap.), 00€CTICUNBAIOIIHNX JIOCTHKEHNE KaXKIBIM 00YJaroIuMCs
¢ HOJJA makcuManbHO BO3SMOXKHBIX JJIsl HETO Pe3y/IbTaroB oOydeHus. Hampumep, ucrnonb3oBaHHe COBPEMEHHON 00pa3oBaTeNbHON Cpeoi B
oOyuyenun marematuke neteit ¢ HOA sBisitoTcst pecypcesl oOmaunoi unrepuer-miargopmer MOII (POLII), kotopsie comepkar HeoOXoquMbIe
o0pa3oBarenbHbIe MaTepPHalIbl, HHCTPYMEHTHI JJISl KX CO3J[aHUS M PENaKTUPOBAHUS, BUPTYaJIbHBIC JIAOOPATOPHH.
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