ITosicHuTenbHasg 3ammcka
OBILIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEIMETA «<MATEMATHUKA »

Pabouast mporpamma Imo MaTeMatyke i1 obyvarommxcst 5—9 kimaccoB paspaborana Ha ocHoBe DegepabHOroO rocynapCTBEHHOr0 06Pa30BaTeIbHOrO
CTaHAAPTa OCHOBHOTO 0OII[ero 06pa3oBaHms C YUETOM ¥ COBPEMEHHBIX MUPOBBIX TPeOOBAHNUM, TPEIbSBISEMbIX K MaTeMaTUU€CKOMY 06pa30BaHMIO, U
TPaAIINIA POCCUIICKOTO 0Opa3oBaHms, KOTOpble 00eCIeUNBAIOT OBJIaZieHI e KTIOUEBbIMY KOMIIETEHLIMSIMM, COCTABJISIIOLLIMMY OCHOBY [IJISI HEITPEPBIBHOT'O
06pa3oBaHMs ¥ CAaMOPa3BUTHS, @ TAKKe 1[€JIOCTHOCTD OOIIEKY/IbYPHOT'O, IMYHOCTHOTO M TTO3HABATEILHOTO pa3sBUTHS obOy4atommxcs. B paboueii mporpaMme
yUTeHbI MAeu 1 mojaoxkeHnst Konmenuum pas- BUTUSI MatemMaTuyeckoro obpasoBanust B Poccuiickoin @enepanun. B smoxy mmdpoBoii TpaHchopmaimm Bcex
chep yeslOBeYECKON AEeSITETbHOCTY HEBO3MOYKHO CTaTh 06pa30BaHHBIM COBPEMEHHBIM YeJIO- BeKoM 6e3 6a30BOJ MaTeMaTn4eCcKoi MOATOTOBKY. Y3Ke B
IIIKOJIe MaTeMaTHKa CJTYSKUT OIMIOPHBIM ITPEeIMETOM [IJIST U3YYEHMST CMEXXHBIX TUCIVIIIVH, a ITOCJIe IITIKOJIbI pealbHO HeOOXOAVMOCTbIO CTAHOBUTCST
HeIpepbhIBHOE 00pa3soBaHle, YTO TPeOYeT MOJTHOLIEHHOM 6a30B0i 0011Ie06pa30BaTe/IbHOM ITOJATOTOBKM, B TOM YMCJIE M MAaTEMATUUYECKO. DTO 0OYCJIOBJIEHO
TeM, UTO B HAIllM THU PACTET YMCJIO TPOdeCcCuil, CBI3aHHBIX C HEITOCPECTBEHHBIM ITPYMEHEHEM MaTeEMaTUKM: U B chepe SKOHOMMUKM, U B OM3HeECe, U B
TEXHOJIOTMYECKUX 00JIaCTSX, ¥ Jaske B 'yMaHUTApHbBIX chepax. Takum 06pasom, Kpyr IIKOJIbHUKOB, JIT KOTOPBIX MaTeMaTHKa MOXKET CTaThb 3HAUMMbIM
MpeaMeTOM, pacIIupsIeTCs.

[TpakTHueckas MoJe3HOCTb MaTeMAaTUKM OOYCIOBJIEHA TEM, UTO €€ ITPeIMEeTOM SIBJISIOTCS (PyHIaMeHTaTbHbIE CTPYKTYPhI HAIIIETO MMpPA: ITPOCTPaH CTBEHHbBIE
(bopMbI 1 KOJIMUECTBEHHbIE OTHOIIIEHMS OT MTPOCTENIINX, YCBAMBAEMbIX B HEIIOCPEICTBEHHOM OIIbITE, IO TOCTATOYHO CJIOKHBIX, HEOOXOAMMBIX [IJIST Pa3BUTUS
HAyYHbIX Y MIPUKJIAHbIX e, be3 KOHKpeTHbIX MaTeMaTUUeCKUX 3HAaHUM 3aTPYJHEHO TTOHMMaHe TPUHIMIIOB YCTPOJICTBA U MCIIOJIb30BaHMSI COBPEMEHHOM
TEeXHUKY, BOCIIPUSITIE Y MHTEPIIpeTalysl pa3HOOOPAa3HO COLMATbHONM, SKOHOMMUYECKOM, TTOIMTUYECKO MHbOopMalum, Maso3(deKkTBHA TOBCeTHEBHAS
MpaKTUUeCKasl 1eaTesIbHOCTh. KaskqomMy uesioBeKy B CBOEN SKM3HU MPUXOIUTCS BBITIOJIHSITh PACUETHI M COCTABJISITH aJITOPUTMbI, HAXOIUTDb U MPUMEHSITh
hopMyJbl, BIaEeTh MPAKTUYECKUMU ITPUEMAMY T€OMETPUUYECKIX M3MEPEHUN U TTOCTPOEHMI, UNTATh MHGOPMALINIO, TTPEACTAaBJIEHHYIO B BUIEe TaOINII,
ayarpamMmm U rpaduKoB, SKUTh B YCJIOBUSIX HEONPEAEeJIEHHOCTU M MTOHMMATh BEPOSITHOCTHBIN XapaKTep C/IyYalHbIX COOBITUNA.
OpHOBpeMEHHO C paciinypeHueM cdep NpuMeHeHMs] MaTeMaTUKMB COBPEMEHHOM OOIIeCTBe BCE 60siee Ba>KHbBIM CTAHOBUTCS
MaTeMaTUYEeCKUIM CTUJTb MBIIIIJIEHMSI, TTPOSIBJISTIOIIUIACS B OTIpeie/IEHHbIX YMCTBEHHbBIX HaBbIKax. B ripoiiecce n3yuyeHnst MaTeMaTUKU
B apceHaJsl IIPMEMOB M METOJ0B MBIIIIJIEHMS UeJIOBEeKa eCTeCTBEHHBIM OOpa30M BKJIIOUYAIOTCS MHAYKIMS U NeayKIys, 0600I1eHne 1
KOHKpeTus3alusl, aHaJIM3 U CUHTe3, KilaccuduKraums M cucrtemaTu3saliysi, abcrparmpoBaHue 1 aHaaorusi. O6beKTbl MaTeMaTUYeCKUX
YMO3aKJIIOUEeHU, ITpaBujia MX KOHCTPYMPOBAHMSI PACKPBHIBAIOT MEXaHM3M JIOTMYECKMX MTOCTPOEHU, CIIOCOOCTBYIOT BbIPpaOOTKE YMEHMS
dopmynupoBaTb, 0OOOCHOBBIBATh U JOKa3bIBATh CY>KAEHMS, TEM CaMbIM Pa3BMBAIOT JIOTMUYECKOe MbIliJIeHre. Benyiiast poyib
MpUHaaJIeXXuTMaTeMaTke U B GOPMUPOBAHUN AJITOPUTMMUUECKON KOMITOHEHTBI MBIIIIJIEHUSI M BOCIIMTAHUM YMEHMUI NeliCTBOBaTh
110 3aJIaHHBIM aJITOPUTMaM, COBEPIIIEHCTBOBATh M3BECTHbIE M KOHCTPYMPOBATh HOBbIE. B 1poiiecce pelnieHns 3ajilady — OCHOBOM
y4eOHOI esATeIbHOCTY Ha YPOKax MaTeMaTUKM — Pa3sBMBAIOTCS TaK>Ke TBOpPUYECKast MUTIPUKIIaAHAsT CTOPOHBI MBIIIIJIEHUS.

O6yueHre MaTeMaTUKe NAET BO3MOKHOCTDb Pa3BMBAaTh Y OOYUYAIOMNIMXCS TOUHYIO, PAIIMOHAJIbHYIO M MHGOPMATUBHYIO pedb, yMeHMe
oTO6MpaTh HanbosIee MOAXOISIINE SI3bIKOBbIE, CUMBOJIMYECKME, rpadMUyecKe CpeacTBa AJIs1 BBIPASKEHMS CY>KOEHMIM M HarJISIAHOTO UX
npencTaBeHUsI.



Heob6xomyMbIM KOMIIOHEHTOM OO111el KYJIbTYPbl B COBPEMEHHOM TOJIKOBAHUM SIBJISIETCST OOIllee 3HaKOMCTBO C METOIaMM ITO3HAHMS
,E[ef/JICTBI/ITeJIbHOCTI/I, IIpeacTraBJIeHMe O ITpeaMeTe M MeTOdaX MaTeMaTUKU, nx OTJ'II/I‘-II/HZ OT METOAOB APYTMX €CTECTBEHHbIX U
r'YMaHMTapPHbIX HAYK, 00 OCOGEHHOCTSIX ITPMMEHEeHsI MaTeMaTUKU IJIsI pellieHMs] HayYHbIX ¥ NPUKJIAOHbIX 3amad. Takum o6pa3omMm,
MaTeMaTudeckoe obpaszoBaHMe BHOCUT CBOM BKJIa/, B OpMMUpOBaHMe OOIIEMKY/JIbTYPbl YeJIOBEeKa.

M3yuyeHne maTeMaTHKM TaKyKe CIIOCOOCTBYET 3CTeTUUYECKOMY BOCHUTAHUIO YeJIOBeKa, MIOHMMAaHMIO KPAaCcOThI U MU3SIIIeCTBa
MaTeMaTUYEeCKNX PACCY>KIAEHUI, BOCIIPUSITUIO TeOMeTpuUYeCcKnx (popm, YCBOEHUIO UIey CMMMETPUN.

HEJIM U OCOBEHHOCTU M3YUYEHUS YUYEBHOT'O TPEOMETA « MATEMATHUKA». 5-9 KJITACCBI

[TpropuTeTHBIMM LIEJIIMM OOYUEHMSI MaTeMaTuKe B 5 —9 kiiaccax SIBJISIFOTCSI:

. dbopmMupoBaHMe IEHTPATbHBIX MaTeEMaTUUECKUX MMOHSTHIA (UMCIIO, BEIMYMHA, TeoMeTpuuecKas Gurypa, nepeMeHHasi, BEpOSITHOCTb, QYHKIIVS),
obecreunBaroIIMX MPeeMCTBEHHOCTh ¥ NePCIEKTUBHOCTb MaTeMaTUUECKOr0 06pa3oBaHMs 00YUaIOIIXCS;

. NoJiBeieHye 00YYaloIIMXCs Ha JOCTYITHOM [JISI HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3Y MaTeMaTUKM M OKPY>KAIOIIEro Mupa, oHMMaHue
MaTeMaTMKM KaK YacTy OOIIIel KyJIbTypPbl YEJIOBEYECTBA;

. PasBUTHE MUHTEJIJIEKTYAJIbHBIX Y TBOPUECKUX CIIOCOOHOCTEN 06YUaIoIMXCsl, TO3HABATEIbHOM aKTUBHOCTM, MCC/IEI0BATEIbCKIX YMEHMIA,
KPUTUYHOCTY MBIIIUIEHUS, MHTEepeca K M3yUYeHNIO MaTeMaTHUKH;

. dbopmupoBaHye QYHKIMOHATbHOV MaTeMaTUYeCKOI IPaMOTHOCTM: YMEHMsI paclio3HaBaTh MPOSIBJIEHNS] MaTeMaTUYeCKUX TIOHSITUI, OOBEKTOB U

3aKOHOMEPHOCTEN B PeaIbHbIX SKM3HEHHBIX CUTYAIVSIX U MIPU U3YUEHUM APYTUX YUeOHBIX MTPEAMETOB, ITPOSIBJIEHNS 3aBUCMMOCTEN 1 3aKOHOMEPHOCTE,
dbopMynupoBaTh UX Ha SI3bIKE MaTEMaTUKM U CO3[aBaTh MaTeMaTUUYeCKye MOJIe/IN, IPUMEHSITh OCBOEHHbI MaTeMaTUUeCKMiA arnmnaparT AJis peleHust
MPaKTUKO-OPMEHTUPOBAHHBIX 3314, MHTEPIIPETUPOBATD U OLIEHUBATh MOJYUYEHHbIE PE3Y/IbTAThI.

OcCHOBHbIE JIMHUY COZIepsKaHms Kypca MaTeMaTuku B 5—9 kiaccax: «Umucia u BeruncieHus», « Ayirebpa» (« Ayrebpanueckiie BbIpaskeHus », « Y paBHEHUS U
HepaBeHCTBa»), «DyHKIMM», «I"'eomerpust» («['eomeTpuyeckne GUTypbl U UX CBOIICTBA», «Vi3MepeHMe reoMeTpuUeCcKIX BeIMUnH» ), « BeposaTHoCTh 1
craTucTuka». JlaHHbIe IMHUM DPAa3BUBAIOTCS MapaJlIeIbHO, KaKasi B COOTBETCTBUM C COOCTBEHHOV JIOTMKOM, OMHAKO He He3aBMCMMO OfHA OT APYToii, a B
TEeCHOM KOHTaKTe U B3aumoeicTBumu. Kpome aToro, nx o6beIuHSIET JIOTMUeCKasi COCTaBJISIONIAsT, TPAAULIMOHHO MPUCYIIAsi MaTeMaTUKe U MPOHM 3bIBAIOIIAsT
BCe MaTeMaTu4ecKue Kypchl U cofepskarenbhbie auaun. ChopmynpoBanHoe B DenepasbHOM rocyiapCTBEHHOM 00pa3oBaTeIbHOM CTaHIapTe OCHOBHOTO
ob11iero 06pasoBaHmst TpebOBaHNE «yMETh OTIEPUPOBATh MOHSITUSIMM: OIIpe/iesieHNe, aKCMOMa, TeopeMa, TOKa3aTeIbCTBO; YMeHMe PacliO3HABATh MCTUHHBIE U
JIO>KHBIE BbICKA3bIBAHMSI, IPUBOIUTH IIPUMEPBI ¥ KOHTPIIPUMEPDI, CTPOUTH BbICKA3bIBAHUS M OTPUIIAHMST BbICKA3bIBAHMIT» OTHOCUTCSI KO BCEM KypcaM, a
bopMmpoBaHMe JOTUUYECKMX YMEHMI pacIIpeiesiieTcs 0 BCeM rogaM 00y4YeHMsT Ha YPOBHE OCHOBHOTO 0611iero o6pasoBanusi. ComepskaHnue oO6pa3oBaHmsl,
COOTBETCTBYIOIIlee MMPeJMEeTHbIM Pe3yJIbTaTaM OCBOeHMs paboueli MporpaMMbl, pacIipe/ie/IEHHbIM 10 TOAaM OOyYeHMsI, CTPYKTYPUPOBAHO TaKMM 06pa3oM,
yTOOBI KO BCEM OCHOBHBIM, MTPUHIMITMAIBHBIM BOITpOCaM 0OyUaroIecs oopalaaich HEOJHOKPATHO, UTOOBI OBJIaJleHVe MaTeMaTUUeCKUMM TTOHSITUSIMU U
HAaBBIKAMM OCYIIIECTBIISUIOCH MTOC/IeIOBATEbHO U MIOCTYIATebHO, C COOJIOIEHEeM MTPUHIIUIIA TTPEeMCTBEHHOCTY, & HOBbIe 3HAHMSI BKJTIOUA/IVICh B OOLIYIO
CUCTeMY MaTeMaTUYeCKMX MpeCTaBJIeHN 00yYarOIIMNXCsI, PacIIupsis U YriayoJiss e€, o6pas3ysi TpoUHble MHOKECTBEHHbIE CBSI3M.

MECTO YUEBHOT'O ITPEIMETA «MATEMATHWKA» B YYEBHOM ITVTAHE

B coorBetcTBUM ¢ DenepasibHBIM TOCYIapCTBEHHBIM 00pa30BaTe/IbHbIM CTaHIAPTOM OCHOBHOT'O O0IIIero o0pa3oBaHusl MaTeMaTHKa SIBJISIETCS] 00sI3aTe/IbHbIM
IpeIMeTOM Ha JaHHOM ypoBHe obpasoBaHus. B 5—9 kiaccax yuebHbIi mpeamer «MaTeMaTtiKa» TPaAUIMOHHO M3YUaeTCsl B paMKax CJIeAYIOIMX YUeOHbIX



KYpCOB: B 5—6 Kaccax — Kypca «MaTemaTuka», B 7—9 Kjaaccax — KypcoB «Ajre6pa» (BK/IIOYas 3JIEMEHTbI CTATUCTUKMA U TEOPUM BEPOSITHOCTEN) U
«I"eo- meTpus». Hacrosien mporpaMmMoit BBOOUTCSI CAMOCTOSITETbHbIN YUEOHBIN KypC «BeposiTHOCTh U CTaTUCTHUKA».

Hacrosiiier nmporpaMmMorii IpeaycMaTpuBaeTcs Bbie/ieHe B yueOHOM IIJIaHe Ha M3ydyeHue MaTeMaTuKy B 5—6 Kitaccax 5 yue6HbIX 4acoB B HeJEJIIO B
TeUYeHye KakAoro roma ooyuenus, B 7—9 kiaccax 6 yueGHbIX YaCOB B HEZE/IIO B TeUEHMe KaskAOoro roma ooyueHus, Bcero 952 yue6HbIX vaca.
TemaTrnueckoe MjaHKpoOBaHME YUEOHBIX KYPCOB ¥ PEKOMEHIyeMOe pacipeesieHe yueGHOro BpeMeHy AJIs1 U3YUeHMsI OTJIe/IbHbIX TeM, IpeI0KeHHbIe B
HAaCTOsILIeN IIporpaMMe, Halo pacCMaTPUBaTh KaK IMPYMEpPHbIe OPMEHTUPBI B IIOMOILb COCTABUTEII0 aBTOPCKON paboueli MporpaMMmbl U IIpeskie BCero
yumnTeso. ABTop paboueii MporpaMMbl BIIpaBe YBEJIUMYUTD UM YMEHbIIUTD MPeIjIosKeHHOe YMC/IO YUYeOHbIX YaCOB Ha TEMY, UTOOBI YIJIyOUTHCS B TEMATUKY,
60Jiee 3aMHTEPECOBABIIYIO YUEHMKOB, MM HAIPaBUTh YCUJIUS Ha MIPeoo/ieHNe 3aTpyaHe . [JOIyCcTMMO TaKkyKe JIOKaJIbHOE Tiepe- paciipeiesieHne u
IepecTaHOBKa 3JIEMEHTOB COfiepyKaHMsI BHYTPU JaHHOrO kKiacca. KomuecTBo mpoBepoyHbIX paboT (TeMaTUYeCKMil ¥ UTOTOBbIV KOHTPOJIb KauecTBa
yCBOEHMST yue6HOro MaTepuaa)  MX TUI (CaMOCTOSITeIbHbIE i KOHTPOJIbHbIE PAabOThI, TECThI) OCTAIOTCS Ha YCMOTpeHue yunTesis. Takke yunTesib BIpaBe
YBEJIMUNUTD WJIY YMEHBIINUTh YMCJIO YUEOHBIX YaCcOB, OTBEIEHHBIX B [IpuMepHOIi pabouei mporpaMmMe Ha 0600I11eHIe, [IOBTOPEHNe, CUCTEMAaTU3aLMIO 3HAHMIA
obyuaronmxcs. ETMHCTBEHHbIM, HO TPUHIUIIMAIBHO BasKHBIM KPUTEPUEM, SIBJISIETCSI OCTVKEHME Pe3yJIbTaTOB OOyUeHMs], YKa3aHHbIX B HACTOSIIIEN
IporpaMme.

ITJTAHVPYEMBIE PE3VJIbTATBI OCBOEHUS YVUEBHOI'O ITPEIMETA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHNA

OcBoenne yue6HOro mpeamera «MaremaTuKa» ITOKHO 0OeCIeunBaTh TOCTIDKEHME Ha YPOBHE OCHOBHOT'O 00IIero 06pa3oBaHMsl CJIEAYIONIVX JIMIHOCTHBIX,
MeTalnpeaMeTHbIX U IIpeAMEeTHbIX 00pa30BaTe/IbHbIX Pe3y/IbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE Pe3yJIbTaThl OCBOEHMSI ITPOTPAMMbI YUeOHOTO MpeaMeTa « MaTeMaTnka» XapakKTepu3yIOTCs:

[TarpuoTnueckoe BoCIIUTaHME:

IIPpOsIBJIEHMEM MHTEpeCa K IIPOILIJIOMY M HACTOAIIEMY pOCCI/II‘/JICKOI‘/JI MaTeMaTUKN, HEHHOCTHBIM OTHOLIEHMEM K HOCTUXKEHMAM pOCCI/If/iCKI/IX MAaTEMATUKOB N
POCCUICKOM MaTeMaTUYeCKO LIKOJIbI, K MCII0JIb30BAHUIO STUX JOCTMKEHMI B APYTUX HayKaxX U MPUKJIAOHbIX chepax.

['paskmaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBIIIOJTHEHNIO 00sI3aHHOCTEN IpaykaaHMHa 1 peaan3alii ero Ipas, IpeacTaBIeHneM O MaTeMaTUUeCKMX OCHOBAxX (YHKIIMOHUPOBAHMS
Pa3JIMUHBIX CTPYKTYP, SIBJIEHUIA, TPOLIEYP IPasKIaHCKOTO 0011eCcTBa (BIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K OOCYKIEHMIO STUUECKUX TPOOIeEM,
CBSI3aHHBIX C ITPAKTMYECKMUM IIpMMEeHEHEM ,ELOCTI/I)KEHI/II‘/JI HayKM, OCO3HaHMeM Ba>KHOCTU MOPAJIbHO-3TUUYECKUX IMPUHIUIIOB B AeITEeJIbHOCTU yqéHOFO.
TpynoBoe BocniuTaHue:

YCTaHOBKOﬁ Ha aKTMBHO€ y4aCTye B pellleHUN IIPaKTUYECKMX 3a- Jald M&TGM&TI/I‘-IECKOIZ HaIllpaBJIEHHOCTHU, OCO3HaHMEM Ba>)KHOCTU MaTeMaTn4eCKOoro
00pa3oBaHMs Ha MPOTSIKEHUY BCeI KU3HM [IJIsT YCITeLHOM MpodeccuoHaIbHOM OeITeIbHOCTY M PasBUTHEM HeOOXOOMMBIX YMEHMIT; 0CO3HAaHHBIM BbIOOPOM 1
MTOCTPOEHMEM UHAVBUIYAIbHOM TPAeKTOPUY 0O6pa3oBaHMsl M JKU3HEHHBIX IVIAHOB C YUETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX IOTPEeGHOCTEI.
DcTeTnYecKoe BOCIUTAHKE:



CIIOCOOHOCTHIO K SMOLIMOHATIBHOMY M 3CTETUUECKOMY BOCIIPUSATHIO MaTeMaTUUYECKMX OOBEKTOB, 3a/1a4, PeIlleHi, paCcCysKAeHNIT; YMEHWIO BUAETh
MaTeMaTnyecKyie 3aKOHOMEPHOCTH B MCKYCCTBE.
LleHHOCTY HAYYHOTO MMO3HAHUS:
OpMEeHTalMell B IeITeJIbHOCTY Ha COBPEMEHHYIO CHMCTEMY HaYUYHbBIX MTPeICTaBIeHN 1 06 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHST UeJIOBEKA, IIPUPOIbI U
o06I11ecTBa, MOHVMMAaHMEeM MaTeMaTUUeCKOM HayKy Kak cepbl UeJI0BEUeCKO NesITeIbHOCTY, ITAIIOB €€ PasBUTHUS Y 3HAUMMOCTM IJIsl Pa3BUTHMS L{UBWIM3ALINANA;
OBJIaJIEHNEM SI3bIKOM MaTeMaTMKM ¥ MaTeMaTMUYEeCKOM KyJIbTYpOil KaK CpeACTBOM MO3HAHMS MUPa; OBJIaZieHMeM ITPOCTENIIMMM HaBbIKaMu
MCCIIeOBATEIbCKOM 1eATeIbHOCTH.
®dusnueckoe BoCmuUTaHKe, GOPMIUPOBAHNE KYJIbTYPbI 3I0POBbS ¥ SMOLMOHAIBLHOTO GJIarOnoJTyns:
TOTOBHOCTBIO MTPUMEHSITh MaTeMaTHUeCKye 3HaHMs B MHTepecax CBOEro 3[0pOBbs, BeIeHMsl 30POBOro 06pasa KU3HU (3M0POBOe MATaHNeE,
cOaIaHCHPOBAHHBIN PEKMM 3aHSTUIA U OTHbIXA, pETy/sipHas ¢pusmyeckas aKTMBHOCTb); COPMMUPOBAHHOCTBIO HaBbIKa pediekCuu, IpU3HaHKEM CBOETO
IIpaBa Ha OLIMOKY ¥ TaKOr'o JKe MpaBa JPYroro 4ejioBeKa.
OKoJIornyeckoe BOCIMTAHME:
OpMeHTallyel Ha TpYMeHeHe MaTeMaTUUeCKMX 3HaAHWIA [JIsI pellieHNs 3aa4 B 06J1aCTy COXPaHHOCTM OKPYsKaloIleil cpe/ibl, MJIaHMPOBaHMS TIOCTYIIKOB 1
OIIEHKM MX BO3MOSKHBIX MTOCJIEICTBUIA [IJIT OKPYSKAIOIIEl Cpefibl; OCO3HAHMEM II06aIbHOTO XapaKTepa SKOJOTMUYECKMUX MPO6IeM U MyTel UX pPelleHusl.
JIMYHOCTHBIE Pe3y/IbTaThl, 0OECIeunBaroIye afanTaliio 06YYaoIerocs K 13- MEHSIOIIMMCS YCIOBUSIM COLMAIbHO 1 TPUPOTHON Cpe/ibl:
TOTOBHOCTBIO K JIEJICTBUSIM B YCJIOBUSIX HEOIPEIeJIEHHOCTH, TIOBBIILIEHNIO YPOBHSI CBOEJ KOMITETEHTHOCTH Uepe3 MPaKTUUYECKYIO AesITeTbHOCTh, B TOM UMCJIe
yMeHMe YUUTbCS Y IPYTUX JIFOfiel, Mpyu- o6peTaTb B COBMECTHOM IeSITeTbHOCTY HOBbIE 3HAHWSI, HABBIKM 1 KOMIIETEHIIMM M3 OIbITa IPYTHUX;
HeOO6XOAMMOCThIO B (hOPMIMPOBAHNUY HOBBIX 3HAHMIA, B TOM 4Kcyie GOPMYJIMPOBATh UIEH, IIOHSITHS, TUIIOTe3bl 06 06bEKTaX U SIBJIEHMSIX, B TOM UMCJ/Ie paHee
He M3BECTHBIX, 0CO3HABATh JAe(MUIMTHI COOCTBEHHbIX 3HAHMIA I KOMIIETEHTHOCTEI, TIJIaHMPOBAaTh CBOE pa3sBUTHE;
CITOCOGHOCTBIO 0CO3HABaTh CTPECCOBYIO CUTYAIIMIO, BOCIIPMHMMATD CTPECCOBYIO CUTYAIMIO KaK BbI3OB, TPEOYIONINIA KOHTPMED, KOPPEKTUPOBATh
MIPUHMMaeMble pellieHNs U AeiicTBYsI, GOPMY/IMPOBATh U OLEHUBATh PUCKM U TIOCAeICTBYMsI, GOPMMUPOBATD OIIBIT.
METAIIPEIMETHBIE PE3VJIBTATBI
MertarnpeameTHbIe pe3ybTaThl OCBOEHMS IIPOrpaMMbl yuebHOro mpeamera «MaTemaTka» XapaKTepu3yIOTCs OBJIafieHreM YHUBEPCaIbHbIMM
MMO3HaBaTeJIbHbIMM JEMCTBUSIMY, YHUBEPCATbHBIMM KOMMYHUKATUBHBIMU I€CTBUSIMM M YHUBEPCATbHBIMU PEryISTUBHBIMU I€/iCTBUSIMM.
1) YHuBepcabHble TTO3HABATeIbHbIE TEIICTBUS 06ecrieunBaoT GOpMMUpPOBaHe 6a30BbIX KOTHUTUBHBIX ITPOLIECCOB 0OYyUaIomIMxcst (OCBOEHE METOIOB
TTO3HAHMS OKPY’KAIOIIEro M1pa; IpMMeHeHe JJOTUUeCKUX, MCCIeI0BaTeIbCKUX Omepalmii, yMeHui paborars ¢ nHGopMaryein).
BasoBbie jjornueckme neicTBy:
® BBIIBJISITH U XapaKTEPU30BaTh CYIlIECTBEHHbIE MTPU3HAKM MAaTEMATUUECKNX OObEKTOB, MOHSATHIA, OTHOILIEHUI MEKAY MOHATHUSIMM; (GOPMYIMPOBATh
oIpe/eeHNs MMOHATUI; YCTaHABIMBATh CYIIIECTBEHHbBIN MPM3HaK K1accuduKaim, OCHOBaHMs i1 0600IEeHNs ¥ CpaBHEHMSI, KpUTEPUM
MIPOBOIMMOI'O aHaJIN3a;
® BOCIPUHMMATb, GOPMYJIMPOBATh U ITPEOOPA3OBbIBATh CYKIEHMUS: YTBEPAUTEIbHbIE M OTpUIATe/IbHbIe, eAVHUYHbIE, YaCTHbIE 1 OOIIVe; YCIOBHbIE;
® BBISIBJISITh MaTeMaTHUYECKM€ 3aKOHOMEPHOCTM, B3aMMOCBSI3Y U ITPOTUBOpeuns B (akTax, JaHHbIX, HAOTIONEHUSIX U YTBEPKIEHWSX; Mpe/IjiaraTh
KPUTEPUM [1JIs1 BbISIBJIEHMsI 3aKOHOMEPHOCTEN U MTPOTUBOPEUNIA;



ZeaTh BbIBOJIBI C MICIIOJIb30BaHMEM 3aKOHOB JIOTMKY, N€YKTUBHBIX Y MHAYKTUBHBIX YMO3aK/IIOUeHMI1, YMO3aK/IFOUEHUI TI0 aHAJIOTUH;
pasbupaTh JOKA3aTeIbCTBA MAaTEMATUUECKMX YTBEPXKIEHMI (TTPSIMbIE ¥ OT TPOTUBHOTO), TPOBOUTb CAMOCTOSITE/IbHO HECIOSKHbIE JOKA3aTeTbCTBa
MaTeMaTnuecKux (pakToB, BLICTPaMBaTh apryMeHTAIMIO, IPUBOAUTH IIPUMEPDI ¥ KOHTPIIPUMEPbI; 0O0CHOBBIBAaTh COOCTBEHHbIE PACCYKAEHNS;
BBIOMpPATDb CIIOCOO peltieHus yueOHOM 3a1auM (CpaBHMBATh HECKOJIBKO BapMAaHTOB PeIlleHysI, BbIOMpaTh Hanbosiee MOAXOASIINI C YIETOM
CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPUEB).

MCITOJTb30BATh BOIIPOCHI KaK MCC/IeIOBATEIbCKUI MHCTPYMEHT IT 3HaHMS; GOPMYJIMPOBAaTh BOIIPOCHI, GUKCUPYIOLIE TPOTUBOpEYNe, TpobiemMy,
CaMOCTOSITEeJIbHO YCTaHaBIMBATh MCKOMOE U JaHHOe, POpMMPOBATh TUIIOTE3Y, aPTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

MTPOBOAMTD IO CAMOCTOSITEIbHO COCTaBJIEHHOMY TIJIAHY HECJIOKHBIN SKCIIEPUMEHT, HEOOJIbIIIOEe MCCIeNOBaHMe 10 YCTAHOBIEHNIO OCOOEHHOCTEN
MaTeMaTUYEeCKOro 06beKTa, 3aBUCMMOCTEN OOBEKTOB MEKIY COOOIL;

CaMOCTOSITeJIbHO (OPMYJIMPOBATh OOOOIIEHMS ¥ BBIBOBI IO pe3yJibTaTaM IMPOBEIEHHOTO HAOIOIeHNSsT, MCCIeqOBaHMs, OIIEHMBATh JOCTOBEPHOCTD
MTOJTyYEeHHBIX Pe3YyJIbTaTOB, BLIBOAOB M 0O0OILIEHNI;

MIPOTrHO3MPOBATh BO3MOKHOE Pa3BUTHME MPOIIECCA, & TAKKE BbI- IBUTATh MPEIIOJIOKEHNS O €r0 PAa3BUTUM B HOBBIX YCJIOBUSIX.

Pabora ¢ nadopmaruen:

BBISIBJISITb HEJIOCTATOYHOCTD ¥ M3OBITOYHOCTh MHGOPMALINY, TaHHBIX, HEOOXOIMMBIX JIJIST peIleHs 3a1aui;

BbIOMPATDb, AaHAIM3UPOBATh, CUCTEMATU3UPOBATh Y MHTEPIIPETUPOBATh MHGOPMAIIMIO Pa3IMUHBIX BUAOB U (HOPM IpeCTaBIeHNS;

BbIOMpATh GopMy MpeacTaBaeHns MHGOPMALMK Y WJUTFOCTPUPOBATD pelllaeMble 3aauy CXeMaMy, IyarpaMmMaMu, MHOM rpadu- Kot 1 ux
KOMOVHALMSIMU;

OIIEHMBATb HAEKHOCTh MHPOPMALIMM 110 KPUTEPUSIM, TTPEIJIOKEHHBIM YUUTEJIEM UM CHOPMYIMPOBAHHBIM CAMOCTOSITETLHO.

1) YHuBepcasbHble KOMMYHUKATUBHbBIE IEVICTBUS 06eceunBaoT ChOPMUPOBAHHOCTD COIMATbHBIX HaBBIKOB OOYUaIOIINXCS.

Oobuieune:

BOCIIPMHUMATDb ¥ (GOPMYJIMPOBATH CYXKIEHWSI B COOTBETCTBUM C YCJIOBUSIMU U LIEJIIMU OOIIEHMST; ICHO, TOYHO, TPaMOTHO BbIPasKaTh CBOIO TOUKY
3peHMsI B YCTHBIX M MMMCbMEHHBIX TEKCTAX, MaBaTh IMOSCHEHMS 10 XOAY pellleHMs 3a/1auii, KOMMEHTUPOBATh MTOJTYUYEeHHbIN pPe3yJbTaT;

B X0/ie OOCYsKIeHMsI 3a/IaBaTh BOIPOCHI IO CYIIIECTBY 0OCYsKIaeMoii TEMbI, ITPOOJIEMbI, pelllaeMOM 3a/laui, BbICKa3bIBaTh UIeM, HalleJIeHHbIe Ha
TIOMCK PellIeHMsT; COTIOCTABJISITb CBOU CYKIEHUS C CY>XKAEHUSIMY APYTUX YUaCTHUKOB IMajiora, 0OHapy>KMBaTh pa3jiMune U CXOJCTBO MO3ULINIA; B
KOPPEKTHOM dopme HOopMyIMPOBATh pa3HOTIJIACKS, CBOM BO3PasKEHMS;

MpeACTaBJISITh Pe3y/IbTaThl PellleHNs 3a7aul, SKCIIepUMeHTa, MCCJIeJOBAHNS, TIPOEKTA; CAMOCTOSITEIbHO BbIOMpPATh (hOpMaT BBICTYTVIEHUS C YYETOM
3a/1a4 Mpe3eHTaluy ¥ 0COOeHHOCTeN ayAUuTOPUMN.

CoTpymHNYECTBO:

MMOHMMATh U UCIIOb30BaTh NMPEUMYIIeCTBa KOMaHAHOM Y MHAUBUAYAJTbHOM PabOThI IIPY pellieHn yIYeOHbIX MaTeMaTUUeCKMX 3a/1au; MPUHUMATD
11eJTb COBMECTHOM JesTeJIbHOCTY, TJIaHMPOBATh OPraHM3aIio COBMECTHOM pabOThl, pacpenesisiTh BUIbl paboT, TOrOBapMBaThCs, 0OCYKIATh
MIPOIIECC U pe3yJibTaT paboThbl; 0600IIATh MHEHMSI HECKOJIbKIUX JIFOIEN;



Y4acTBOBATh B I'PYIIOBbIX (popmax paboTsl (06CykaeHNsI, 0OOMEeH MHEHMSIMY, MO3TOBbIE IIITYPMbI U JP.); BBITIOJHSATb CBOIO YaCTb PabOThI U
KOOPJIMHMUPOBATb CBOY AEVCTBUS C APYTMMM WieHaMM KOMAaH/Ibl; OIIEeHMBATh KAueCTBO CBOETO BKJIa/a B OOIIMI IMPOAYKT MO KPUTEPUSIM,
chopMyIMpOBaHHBIM YUYaCTHMKAMY B3aMMOEMCTBUS.

YHUBepcabHbIe PEryJIATUBHBIE JEMCTBUS 06eCeunBaT GOpMMUPOBaHME CMbICIOBBIX YCTAHOBOK M SKM3HEHHBIX HABBIKOB JIMYHOCTH.
Camoopranusanms:

CaMOCTOSITeJIbHO COCTABJISITh TJIaH, aJITOPUTM pellieHus 3afaun (MM ero 4acTh), BHIOMPATh CIIOCOO pelleHys ¢ YUETOM UMEIOIIMXCSI PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEN, apI'yMEHTUPOBATh ¥ KOPPEKTUPOBATH BAPMAHTHI PEILLIeHMIA C YIETOM HOBOM MHGOPMAIIVIH.

CaMOKOHTpPOJIb:

BJIQIETh CIIOCOOaMM CaMOITPOBEPKY, CAMOKOHTPOJIS ITPOIECCa M pe3yJibTaTa pellleHus] MaTeMaTU4eCcKoN 3a1aum;

MpeaBUAETh TPYAHOCTM, KOTOPbIE MOTYT BO3SHUKHYTbh IPY PEIIeHNM 3aa4i, BHOCUTb KOPPEKTMBBI B AeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HalAeHHBIX OIMOOK, BbISIBJIEHHBIX TPYOHOCTEN;

OIIEHMBATb COOTBETCTBME pe3yJIbTaTa JAesITeJIbHOCTM ITOCTABJIEH- HOM eIV U YCIIOBUSIM, OOBSICHSITD PUYMHbBI JOCTVKEHUS VUIY HEAOCTVKEHMS 11eIH,
HaxXOJUTb OIIMOKY, JaBaTh OLEHKY MTPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3VJIbTATHI

[IpenmeTHbIE pe3ybTaThl OCBOEHMST paboyelt IIPorpaMmMbl [0 MaTeEMaTHKe MPeACTaB/IeHbI 10 TogaM OO6yUYeHus B CJAeAYIOMMX pasfeaxX MporpaMMbl B
paMKax OT[eJIbHbIX KypCOB: B 5—6 Kiaccax — Kypca «MaTtemaTnka», B 7—9 kjaccax — KypcoB «Ajire6pa», «['eomerpusi», « BeposiTHOCTb 1
CTaTUCTUKAY.

PasBuTHMe TOrMYecKmx MpeICTaBIeHMIA M HaBbIKOB JIOTMUECKOT'O MBIIIIEHUSI OCYIIIECTBISIETCS HA TTPOTSKEHMM BCEX JIET OOyUeHMs] B OCHOBHOM IITIKOJIe
B paMKax BCeX Ha3BaHHBIX KypcoB. [Ipeamnosaraercs, 4To0 BbIITYCKHUK OCHOBHO IIIKOJIbI CMOSKET CTPOUTD BbICKA3bIBAHUS M OTPUIIAHMS
BbICKa3bIBaHM, PACIIO3HABATH MCTUHHBIE U JIOXKHbIE BbICKA3bIBAHMSI, IPUBOANUTH MIPUMEPBI ¥ KOHTPIIPMMEPDI, OBJIa/IeeT MOHSTUSIMU: ONpeeIeHne,
aKkCuoMa, TeopemMa, JOKa3aTeJbCTBO — M HAYUUTCS MCIIO/Ib30BaTh MX MPU BBITIOJIHEHUM YUEOHBIX ¥ BHEYUYEOHBIX 3a7a4.

PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA «MATEMATUKA» 5-6 KITACCBI

LHEJIN N3YUEHWSA YYEBHOT'O KYPCA

[TpropuUTETHBIMU LIEJISIMM OOYUEHNST MaTeMaTiKe B 5 — 6 Kj1accax sSIBJISIIOTCS:

6 mpomoskeHre GopMUPOBaHMS OCHOBHBIX MaTEMaTUUYECKMUX MTOHSTUH (YCIIO, BeJIMUMHA, reoMeTpuueckast purypa), obecrneumBarommx
MPeeMCTBEHHOCTb U MIEePCIEeKTUBHOCTh MaTEMaTUYECKOr0 00pa3oBaHyst O0yYaroIMXCs;

6 pasBUTHE MHTEJJIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN 06YUaromMXCsl, TO3HABATeIbHOV aKTMBHOCTH, MCC/IeIOBAaTeIbCKUX YMEHUIA, MHTepeca
K U3YUYEHUIO MaTeMaTuKM;

6 moBeieHMe O0YYAIOIIMXCS Ha TOCTYITHOM JIJIT HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3M MaTeMaTUKI ¥ OKPY’KalOIero Mmupa;

6 dbopmupoBaHne GyHKIMOHATLHOM MaTeMaTUYeCKOM TPaMOTHOCTH: YMEHMSI pacliO3HaBaTh MaTeMaTUuecKe 0ObeKThl B peasIbHbIX KU3HEHHbBIX
CUTYaIUSIX, IPUMEHSITh OCBO€HHbIE YMEHMSI IJIs1 peIlleHNs TTPaKTUKO-OPYEHTUPOBAHHbIX 3a,a4, MHTEePIPETUPOBATD MTOTyUYEeHHbIE Pe3YJIbTaThl U
OIIEHMBATh X HAa COOTBETCTBME MPAKTUUECKON CUTYyAIUN.



OCHOBHbIE JIMHUY COZepsKaHusI Kypca MaTeMaTUKI B 5—6 kiaccax — apudmMeTrnyeckasi ¥ reoMeTpuyiecKkast, KOTOpble pa3BUBaIOTCS MapaljiesIbHO,
Ka)k[1ast B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, He HEe3aBMCUMO OJIHA OT JPYTOM, & B TECCHOM KOHTAKTe U B3auMoeicTBun. Takske B Kypce
MIPOMCXOANUT 3HAKOMCTBO C 3JIEMEHTaMM aJIrebpbl ¥ OMMCATETbHOM CTATUCTUKMA.

N3yueHne apndmeTuecKoro Marepuaia HaUMHAETCS CO CUCTEeMaTU3alMM Y Pa3BUTHSI 3HAHMIA O HATypaJbHbIX YMC/IaX, TOTYUYeHHbIX B HAYAIbHOMN
mikoste. [Ipy 3ToM coBepIlIeHCTBOBaHME Bbl- YACIUTETbHON TEXHUKY U (DOPMMPOBaHME HOBBIX TEOPETUYECKMX 3HAHMIA COUETAETCS C Pa3BUTUEM
BBIUMCJIUTENIbHON KYJIbTYPbI, B YaCTHOCTM C OOyYeHMEeM ITPOCTENIINM ITPMEMAM ITPUKUAKM U OLIEHKM Pe3yJIbTaTOB BblunciaeHui. Vsydyenme
HATYPaJIbHbIX UMCesT IIPOAOJIKAETCS B 6 Klacce 3HAKOMCTBOM C HaYaIbHbIMY TOHSITUSIMU TEOPUM JETMMOCTH.

Ilpyroi KpyIHblii 6JI0K B COepsKaHnM apubMeTUYeCKOM JMHUM — 3TO Apoou. Hauamo n3yueHns OObIKHOBEHHbBIX U JECATUYHBIX TPOOE OTHECEHO K
5 kyaccy. To MepBblii 9TAl B OCBOEHUM Jpo6elt, Koraa MPOoMUCXOaUT 3HAKOMCTBO C OCHOBHBIMM UAESIMU, TOHATUSIMY TeMbl. [Ipy aTOM paccMoTpeHne
OOBIKHOBEHHBIX JIPOOEN B ITOJTHOM OObEME MPEAIIIECTBYET U3YUEHUIO TECITUUHBIX IPOOEN, YTO 11e1eCO0OPa3HO C TOUKM 3PEHMST JIOTUKY U3JIOKEHUST
YJCJIOBOM JIMHUY, KOTJa TIpaBujia IeCTBUM C TeCATUYHBIMMU APOOSIMM MOXKHO OOOCHOBATD YK€ M3BECTHBIMM aJITOPUTMaMM BBITIOJTHEHMS IEVICTBUM C
OOBIKHOBEHHBIMM APOOSIMMU. 3HAKOMCTBO C IECSITUYHBIMM APOOSIMM PACIIMPUT BO3MOSKHOCTHM [IJISI IOHMMAaHMSI OOYYaIOIMMUCST TTPUKIIaTHOTO
MIPUMMeEHEHSI HOBOM 3aICH MPY U3YUYEHUY APYTUX MIPEAMETOB U MPYU MPaKTUUECKOM MCIToIb30BaHmu. K 6 Kj1accy OTHECEH BTOPOIL 3Tall B U3yUEeHUN
Ipobert, Tie MPOMCXOAUT COBEPIIIEHCTBOBAHME HABbIKOB CPaBHEHMSI U ITpeobpasoBaHms Apobeil, OCBOeHYEe HOBBIX BbIUMCINTEIbHBIX aJTOPUTMOB,
OTTauMBaHMeE TEXHMKY BbIUMCIIEHMIA, B TOM YMCJIe 3HAUEHMI BhIPAXKEHW, COIEPKAILMX Y OOBIKHOBEHHbIE, U IECSITUYHbIE IPOOY, YCTAaHOBJIEHNE
CBSI3ell MeXXAY HUMM, paCCMOTpEHMe IIPUEMOB pellieHMs 3aja4u Ha Jpobu. B Ha- yase 6 Kiacca MpoMcXoaUT 3HAKOMCTBO C IMTOHSITMEM ITPOLIEHTA.
Oco06eHHOCTDIO M3YUYEeHMS TIOJIOKUTENIbHBIX M OTPUIIATEIbHBIX MCET SIBJITETCS TO, UTO OHM TaK)Ke MOT'YT pacCMaTpPUBAThCS B HECKOJIbKO 3TaroB. B 6
KJIacce B Havajie u3ydeHust TeMbl «[10/0KUTebHbIE ¥ OTpUIIATEIbHbIE UMC/Ia» BhIaeseTcs moareMa «llesble uncia», B paMKax KOTOPOIA
3HAKOMCTBO C OTPUIATETbHBIMM UMCIAMU U AEVCTBUSIMMU C TTOJIOKUTETbHBIMM M OTPUIIATEIbHBIMM UMCIAMY IIPOUCXOIUT Ha OCHOBE
COEePKATEIbHOTO MOAX0/1a. DTO MO3BOJIIET Ha JOCTYITHOM YPOBHE TTO3HAKOMUTD YUAIIMXCST MMPAKTUYECKN CO BCEMM OCHOBHBIMU MTOHSTUSIMU TEMbI, B
TOM YMCJIE Y C TIPaBWJIaMy 3HAKOB PV BBITIOJIHEHMM apudMeTrueckux neiicTBuil. VisyueHne paiMoHaJIbHBIX YMCEJT Ha 3TOM He 3aKOHUYMTCS, a OyeT
MPOMIOJIKEHO B Kypce aire6pel 7 Kjacca, YTO CTAaHET CJIEMYIOIIMM ITPOXOIOM BCEX MPUHIMITMAIbHBIX BOITPOCOB, TEM CaMbIM pasiesieHye TPYIHOCTEN
obJieruaeT BOCIpUSITME MaTepuasa, a pacipeesieHre BO BpeMeH! CIIOCOOCTBYET MPOYHOCTY MTPHMOOpeTaeMbIX HABbIKOB.

[Tpu o6yueHnn pelieHnio TeKCTOBBIX 3a[lau B 5— 6 Kjaccax MCIIOIb3YIOTCs apudmMeTrueckme Ipuémbl peiienns. TekcToBble 3afaun, pelllaeMbie pu
OTpabOTKe BbIUMCIUTE/bHBIX HABBIKOB B 5 —6 Kj1accax, pacCMaTpMBaIOTCS 3aauM CAeAYIOIIMX BUIOB: 3aJauy Ha IBMsKeHMe, Ha YacTy, Ha MOKYIIKMY,
Ha paboTy ¥ MPOMU3BOAUTETLHOCTD, Ha IIPOLIEHTHI, Ha OTHOIIIeHNS U TTponopiun. Kpome Toro, o6yuaroryecst 3HaKOMSITCS C IPUEMaMM pellIeHNsT
3a/1a4 mepe6bopoM BO3MOXKHBIX BapMaHTOB, yUaTCs paboTaTh ¢ MHGOPMaIIMei, peICTaBAeHHOM B popMe TabJINII MM AYarpaMM.

B IlpumepHou paboueii nmporpamme rpeaycMOTpeHo hopMMUpoBaHMe TPOIeNeBTUUEeCKUX alredpanueckux MpeacTaBieHnil. BbykBa Kak CMMBOJT
HEKOTOPOT'O YMCJIa B 3aBMCMMOCTM OT MaTEMaTUUYE€CKOTO KOHTEKCTa BBOJIMUTCS MTOCTEITIEHHO. byKBeHHast CMMBOJIMKA IIIMPOKO MCITOIb3YeTCS TPEKIe
BCEro /I 3aM1Cy OOIIMX YTBEPKIEHUN U TTpeaJjioskeHnit, GopmMysi, B YaCTHOCTY J1J1s1 BBIYMC/IEHUS TeOMeTPUUeCKUX BeJIMUMH, B KaueCTBe
«3aMeCTUTEJIST» YncIa.

B kypce «Marematukmn» 5—6 KaccoB IpecTaBjieHa HarJIsIgHast TeoMeTpysl, HallpaB/ieHHas Ha pasBUTME 06PasHOrO MbIIILIEHNS,
MIPOCTPAHCTBEHHOT'O BOOOPasKeHMsI, M3006pa3UTeNIbHbIX YMEHMIA. DTO BasKHBIN 3TAll B MU3YYEHUY T€OMETPWM, KOTOPBIV OCYILECTBJISIETCS Ha HArJISIAHO-



MIPaKTMUYECKOM YPOBHE, OIMPAETCs Ha HarJIIAHO-00pasHoe MbIllieHne 06yJaromxcs. bosblias posib OTBOAUTCS TPAKTUYECKON IeSITEIbHOCTH,
OIBITY, 3KCIIEPUMEHTY, Moe/poBaHuio. OOyuaronmecs 3HaKOMSITCS C reOMeTpuUeCKMMM GUrypamMy Ha IJIOCKOCTU U B TPOCTPAHCTBE, C UX
MIPOCTENILIMMM KOHPUTYpaMsIMU, yIaTcs n306paxkaTh MX Ha HEJIMHOBAHHOM U KJIETYATOM Oymare, pacCMaTpUBAIOT MX ITPOCTellne CBOMCTBA. B
Tpoliecce M3y4eHusT HarJISIHOM reOMeTPUM 3HaHMSI, TIOJTyYeHHbIe 0OYUaIOIMMMCS B HAUaJIbHOM IIKOJIe, CUCTEMATU3UPYIOTCS M PaCIIMPSIIOTCS.

MECTO YUEBHOTI'O KYPCA B YUEEHOM IUVTAHE

CortacHo yueGHOMY IIJIaHY B 5— 6 Kj1accax M3ydyaeTcsl MHTer PUPOBaHHbIN IIpeaMer «MaTemMaTuKa», KOTOPbI BKIOUYaeT apudMeTnuecKuii MmaTepuat
Y HarJISIOHYIO TeOMETPUIO, a TaKyKe MPOIeIeBTUUECKMEe CBeIeHNs 13 aredpbl, 3JIEMEHTDI JIOTMKY M Hauajia OMMCaTe/IbHOM CTaTUCTUKM.

VYueGHbIii IJ1aH Ha M3yYeHe MaTeMaTUKy B 5 —6 Kjaccax OTBOAMUT He MeHee 5 yueGHbIX YacOB B HEZEJTI0 B TeUeH)e Kask[Ooro roja o6yueHusi, BCero
He MeHee 340 yueOGHBIX YacoB.

COJEP>XXAHUE YYEBHOI'O KYPCA (ITO TOJAM OBYUYEHNMS)

5 kmacc

HarypanbHble unciia u HyJIb.

HarypanbHoe uncio. Psig HatypanbHbIx uncen. Yncso 0. U3o06paskeHne HaTypaabHbIX YMCET TOUKAaMM Ha KOOPIMHATHON (YMCJIO- BOW) TIPSIMOIA.
[To3uimoHHas cuctema cumciaeHust. PuMckast Hymepanys Kak mpyMep HEMO3UIMOHHONM CUCTEMbBI CUMCeHms. JlecITuUHas CUCTeMa CUMCIEHNS.
CpaBHeHMe HaTypaJIbHBIX UMCesI, CpaBHEHNE HAaTypabHbIX umcest ¢ HyJiéM. Criocobsl cpaBHeHusi. OKpyrieHne HaTypaabHbIX uncen. CaoxkeHne
HATYPaJIbHbIX UMCEJI; CBOMCTBO HYJISI TPU CJIOKEHMM. BbrunTaHue Kak [elicTB1e, 0OpaTHOE CJIOKEHMIO. Y MHOKEHME HATYyPaJIbHbIX UMCes; CBOMCTBA
HYJISI M @OVHUIIBI IPY YMHOKeHuU. JlesieHne Kak AeicTBre, 06paTHOe YMHOKeHI0. KOMITOHEeHThI Ie/iCTBMIA, CBSI3b MeKIy HuMM. [IpoBepka
pesysibTaTa apudmeTrueckoro neicTBusl. [lepemecTuTeIbHOE U COUETATETbHOE CBOMCTBA (3aKOHbI) CJIOXKEHUSI M YMHOKEHMSI, pacpeiesMTebHoe
CBOMCTBO (3aKOH) YMHOKEHMSI.

Wcrnonb3oBaHne GYKB /151 0603HAUEHMsI HEM3BECTHOT'O KOMIIOHEHTA U 3aICY CBOVICTB apu(pMEeTUUECKUX AEHCTBUN.

Ilenuteny 1 KpaTHbIe UMcIa, pa3jioxkeHne Ha MHOKKUTeM. [TIpocThbie 1 cocTaBHble uncia. [IpusHaku gesmmocty Ha 2, 5, 10, 3, 9. Ilenenne c
OCTaTKOM.

CreneHb C HATYpaJbHBIM ITOKa3aTeeM. 3alCh UMC/Ia B BUAE CYMMBbI Pa3psIHbIX CJlaraeMbIX.

UncoBoe BeIpaskeHMe. BoiumciieHre 3HaUeHUI YMCIOBBIX BbIPasKeHUI; OPSINOK BBITIOJIHEHUS AeiCcTBU. Vcrob3oBaHme Mpy BhIYMCIEHUSIX
IIepeMeCTUTETLHOTO ¥ COUETaTeIbHOTO CBOVICTB (3aKOHOB) CJIOKEHMST M YMHOKEHMSI, pacipefeIuTeIbHOIO CBOMICTBA YMHOKEHMS.

IOpoou

[Tpencrapiienye o Ipobu Kak criocobe 3anmcu yactu BemuuHbl. O6bIKHOBEHHbBIE Npo6u. [IpaBuibHbIe U HelpaBWIbHbIE Npobu. CMeliaHHast IpoOb;
Mpe[icTaB/IeHye CMeIllaHHOM Jpo6y B Bi/Ie HellpaBUIbHOM ApoOy U BhIAe/IeHNMe 11e/I0) YaCTy UMc/ia U3 HelpaBUIbHOM apobu. M3obpaskeHue apobeii
TOYKaMM Ha ymncaoBou mpsimor. OCHOBHOe CcBOMCTBO Apobu. CokpatiieHue npobeit. IIpuBeneHne npobu K HOBoMy 3HameHare 0. CpaBHeHMe Ipobein.
CrnoskeHne 1 BeIuMTaHMe Apo6er. YMHOKeHMe U fesieHne 1pobeii; B3aMMHO-06paTHbie npobu. HaxoxkmeHne yacTy 11e10r0 1 LeJIOoTo TI0 €ro YacTHu.
Hecaruunas 3amuch gpobeii. [IpencrapieHne necITMUHOM ApoOU B Bue OObIKHOBEHHON. M306paskeHne AeCITUUHbBIX Ipo6eli TOUKaMy Ha YMCIOBOM
npsimoii. CpaBHeHME JeCITUYHBIX Ipobeii.



Apudmernueckue IeiCTBUS C TeCITUUYHbIMU Tpobsmu. OKpyT/ieHNe TeCITUYHBIX IPOo6eit.
PelreHne TeKCTOBBIX 3aa4
PelreHne TeKCTOBBIX 3a7a4 apudmMeTnueckum crocobom. PertieHne siormueckux 3agad. PelreHne 3amau mepe6opoM BceX BO3MOXKHbBIX BapUaHTOB.
Wcnonbp3oBaHue Mpy peleHny 3aaa4 TaOInIL ¥ CXEM.
Perienne 3amau, cogepskaimx 3aBUCMMOCTY, CBSI3bIBAIOIIIME BEJIMUMHBI: CKOPOCTb, BPEMSI, pACCTOSTHME; 1IeHa, KOJIMYECTBO, CTOMMOCTb. EMHUIIBI
M3MepeHusl: MacChl, 00bEMA, I1€HbI; PACCTOSIHUS, BpeMeHM, CKOpoCcTH. CBSI3b MEKIY eAVMHUILIAMYU U3MEPEHNS KasKI0M BEJIMUMHBI.
PellleHre OCHOBHBIX 33/1a4 Ha IPOOM.
[TpencraBieHne JaHHBIX B BUJIE TaOJIMII, CTOJIOUATHIX JMarpaMM.
Harnsgnas reomerpus
HarnsigHbie pencraBienyst 0 Gpurypax Ha IJIOCKOCTHU: TOUYKA, MMpsSIMasi, OTPE30K, JIy4, YTOJI, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. YToJ. [1psimor,
OCTPBbIN, TYIION ¥ Pa3BEPHYTHIN YIJIbL.
InvHa oTpeska, MeTpuuecKye eMHAIIbI IJIMHbIL. [JIHa JIOMaHOM, IeEpUMEeTpP MHOTOYTOJIbHIMKA. VI3MepeHe 1 TOCTpOeHMe YTIJI0B C TTIOMOIIBIO TPAHCIIOPTHUPA.
HarssimHble pencraBiienns o purypax Ha MJI0CKOCTM: MHOTOYTOJIbHUK; MTPSIMOYTOJIbHUK, KBaJIpaT; TPEYroJbHMK, O paBeHCTBe Guryp.
N3obpaskeHne hpuryp, B TOM 4ncie Ha Kiietuyaton 6ymare. [ToctpoeHne KoHGUTYpaimii U3 4acTei MpsiIMOii, OKPY>KHOCTM Ha He- JIMHOBAHHOM U KJIeTYaTOMN
6ymare. Vcronb30BaHMe CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHMKA, KBaJpaTa.
[Tomaap MpsIMOYTOJIbHMKA ¥ MHOTOYTOJIbBHMKOB, COCTaBJIEHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM umcye GUryp, m300pakE€HHbIX Ha KJIeTUaToi 6ymare.
EnyHuIer nsmepeHust 110N,
HarnsigHble npencTaBiieHNsT O TPOCTPAHCTBEHHBIX (GUTypax: MpsIMOYTOJIbHBIN Mapauiesiennies, Kyd, MHOTorpaHHUKY. V306paskeHne TpOCTenImX
MHOTOrpaHHMKOB. Pa3BépTku Ky6a u napauienenunena. CosgaHue Mojesieli MHOTOI'PaHHUKOB (M3 6yMaru, MpoBOJIOKM, TIJIACTWIMHA U Ip.).
O61BEM MPSMOYTOIBHOTO Tapasienenuiena, Kyoa. Equauiel nsmepennst o6bema.
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HarypanbHble uncia

ApudmeTnueckue IeiCTBUSI C MHOTO3HAUYHBIMM HaTypaJbHbIMM uncIaMu. UncIoBbie BbIpaskeHNsl, MOPSIOK IeiiCTBII, MCIIOIb30BaHe CKOOOK.
Vcnonb3oBaHye Py BHIYMCIEHUSIX ITIePeMEeCTUTEILHOIO ¥ COUeTaTeIbHOTO CBOVICTB CJIOKEHMSI M YMHOKEHMSI, paciipe- AeIUTeIbHOIO CBOMCTBA YMHOKEHMSI.
OxpyrJ/ieHe HaTypaJbHbIX UMCEI.

Ienutenu 1 KpaTHbIe Yic/ia; HanOOJIbIINIA OBILIMIA IeIUTe)b 1 HaMeHblllee ob1iiee KpaTHoe. JIeMMOCTb CYMMbI U TIpou3BefeHus. JleieHne ¢ OCTaTKOM.
dpoou

OOGbIKHOBEHHasI IPOOb, OCHOBHOE CBOVICTBO JIp0oOM, COKpallieHne apobeir. CpaBHeHMe U yHopsmounBaHue apobeii. Periene 3agau Ha HaXOXKIeHME YaCTU OT
1IeJIOTO U LIeJIOTO IO ero yacTu. JIpoGHOe uMcjIo Kak pesysbTar gejieHus. [IpencraBiieHne JecITMYHONM ApoOu B Bie OObIKHOBEHHO APO6Y 1 BO3MOKHOCTD
TpeaCcTaB/IeHNsI OOBIKHOBEHHOM APOoOY B BUIe OeCITUYHON. JlecsaTuuHble ApoOu 1 MeTpudecKkas cucteMa Mep. ApubMeTyeckye TeiCTBUS U UMCIOBbIe
BbIpa>kKeHus C O6bIKHOBeHHbIMI/I " JeCATUYHbIMU ,I[pO6SIMI/I.

OrtHorenne. [lenenne B JaHHOM OTHOIIeHUK. Maciirta6, mporopius. [TpyumeHeHne TponopLmii Ipy pelieHny 3amad.



[TonsiTme mpolieHTa. BoiuncieHne IpoleHTa OT BEJIMUMHBI Y Be- JIMUMHBI TI0 €€ MPOLIeHTY. BbIpaskeHne MpOIeHTOB AeCITUYHbIMU Apo6sivu. PelireHne 3amay
Ha IMPOIIEeHTbI. BbIpaskeHne OTHOIIEHNST BeJIMYMH B ITPOIEHTAX.

[TonoskuTenbHbIE M OTPULIATEIbHbIE YMCIIA

[TonosxkurenpHbIE U OTpUIlaTeIbHbIE uncia. Llenbie uncia. Momymb uncia, reoMeTpudecKasi MHTepIIpeTanyst MOy unciaa. MizobpaskeHne umcesr Ha
KOOpPAMHATHOM TpsiMoii. UncyioBbie mpoMeskyTKu. CpaBHeHMe uncesl. ApudMeTnueckye IeCTBYS C TIOJIOKUTEIbHBIMU U OTPULIATETbHBIMY YMCJIAMMA.
[TpsimoyrosibHas cucTeMa KOOpAMHAT Ha TiockocTy. KoopayHaThl TOUKM Ha TJIOCKOCTH, abcimcca u opauHara. [ToctpoeHne Touek u ¢huryp Ha
KOODPJIMHATHOM TIJIOCKOCTH.

BykBeHHbIe BbIpaskeHUS

[IpumeHeHMe GYKB JJIs1 3aMMCH MaTeEMATUUECKUX BbIpakeHUN U mpeaioskennii. CBOMCTBA apubMeTUUeCKnX AeMCTBUIA. ByKBeHHbIE BhIPAXKEHWS U UMCIIOBbIE
MOACTaHOBKM. ByKBeHHbIe paBEHCTBA, HAXOXKIEHMEe HEM3BECTHOTO KoMIoHeHTa. Dopmysibl; GOPMYJIbI TTepy- MeTpa U IUIOIIAAM MPSMOYTOJIbHMKA, KBaIpaTa,
06bEMa mapaJiieienuIiesa 1 Kyoa.

PemreHne TeKCTOBBIX 33124

PelieHne TeKCTOBBIX 3amau apudmeTrueckum criocobom. Perienne siornvyeckux 3agad. PeliieHne 3amad mepe6opom Bcex BO3MOXKHBIX BapMaHTOB. PeliieHne
3a/1a4, COAepKaIX 3aBMCUMOCTY, CBSI3bIBAIOIIMX BEJIMUMHBI: CKOPOCTb, BPEMSI, PACCTOSTHME; I[eHa, KOJIMYECTBO, CTOMMOCTbD; IPOM3BOANTETbHOCTD, BPEMSI,
06bEM paboTbl. EMMHMIIBI M3MEpeHMsI: MacChl, CTOMMOCTH; PACCTOSIHMSI, BpeMeHM, CKOpoCcT. CBS3b MEKAY eOVMHUIIAMM U3MEPEHUS KasKI O BEJIMUMHbL.
Perienne 3amau, CBSI3aHHBIX C OTHOIIIEHVEM, ITPOMIOPIMOHAIBHOCTBIO BEJIMUNMH, ITPOLIEHTAMM; pellleH/ e OCHOBHBIX 33/1ay Ha IPOOU U MPOIEHTHI.

OreHKka ¥ MPUKNUIKA, OKpyTyieHKe pe3yibrata. CocTaBieHne 6YKBEHHBIX BbIPAKEHUI 110 YCIIOBUIO 3aaum.

[IpencraBiieHne JaHHBIX C MOMOIIBIO Tabymil 1 guarpamMm. CTosI6UaThie AyarpaMMbl: YTeHNe U ToCcTpoeHne. UTeHne KPyroBbIX Juarpamm.

Harnasgnas reomerpus

HarnsigHble nipencraBienmst o Gpurypax Ha IJIOCKOCTHU: TOUKa, IIpsIMast, OTPE30K, JIyU, YTOJI, JJOMaHasi, MHOTOYTOJIbHUK, YeThIPEXYTOJbHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.

BsaumHoe pacrosnioskeHue ABYX MPSIMbIX HA IJIOCKOCTH, TIapaJijiesibHble MPSIMble, TepIIeHIUKYJIIpHbIe MpsiMble. Vi3MepeHne pacCTOSIHUI: MeXAY OBYMSI
TOYKaMM, OT TOYKM JIO TIPSIMOIA; IJIMHA MaplIpyTa Ha KBaJIpaTHOM CEeTKe.

W3mepeHne 1 MOCTpOeHMe YIJIOB C TOMOIIBIO TPAHCIIOPTUPA. BUIbI TPeyroJbHUKOB: OCTPOYTOJIbHBIN, TPSIMOYTOJIbHBIN, TYTIOYTOIbHBIN; pABHOOE PEHHBIIA,
PaBHOCTOPOHHMIA. UeThIPEXYTOJILHUK, PUMEPHI UETBIPEXYTOIBHMUKOB. [IpsSIMOYTOILHUK, KBaJIpaT: UCIOJIb30BaHMe CBOMCTB CTOPOH, YIJIOB, IMaroHasen.
N3ob6paskeHne reoMeTpuiecknx Gpuryp Ha HEJIMHOBAHHOM GyMmare ¢ MCITOJIb30BaHMEM IIMPKYJIS, IMHENKHU, YTOJbHMKA, TpaHCcItopTupa. ITocTpoenns Ha
KJIeTYaToi Gymare.

[TepumeTp MHOTOYTO/IbHUKA. [TOHSITHE TTOIAAY DUTYDPBI; €AVMHULIBI M3MepeHus tutoianu. [IpubaskéHHOe u3MepeHue Tioaau Guryp, B TOM umciie Ha
KBagpaTHOM ceTke. [IpnbmkEéHHOe M3MepeHne IJIMHbI OKPYKHOCTH, TIJIOIIAAN KpyTa.

CummeTpus: 1leHTpasbHasl, 0OCeBasi  3epKaJibHasi CUMMETPUN.

[TocTpoeHne cuMMeTpUUHBIX GUTyp.



HarssimHble ipecTaBieHns O MPOCTPaHCTBEHHBIX GUTypax: Mapaiiesiennure, Kyo, mpusma, ImpamMmuaa, KOHyC, IVUIMHAD, map u chepa. M3obpaskeHne
MPOCTPaHCTBeHHbIX ¢uryp. [Ipumeps! pa3BEPTOK MHOTOI'PAHHMKOB, IIMAMHApPA U KoHyca. Co3maHue Mozesel TpOCTPaHCTBeHHbIX (uryp (M3 OGymarwu,
MIPOBOJIOKM, TUTACTUJIMHA U AD.).

[TousTue o6béMa; equMHNIIBI M3MepeHnst 06bémMa. OOBEM MPSIMOYTOBHOTO Mapasiiesenuiena, Kyoa.

[IJTAHUPYEMDBIE IMPEJIMETHBIE PE3VYJIbTATBI OCBOEHNMS ITPUMEPHOM PABOUEN ITPOTPAMMBI KYPCA (IT0 TOJJAM OBYUEHNS)
OcBoeHne yuebHoro kypca «MaTemaruka» B 5—6 KaccaX OCHOB- HOJA IIKOJIbI TOJKHO 0G€eCIeYnBaTh TOCTHUKEHME CIIEAYIOIIMX MTPEIMETHbBIX
00pa3oBaTesIbHbIX Pe3yJIbTaTOB:
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Yuciia ¥ BbIYUCIICHUS

[ToHumaTh 1 NMpaBWIBHO YIOTPEOSITh TEPMUHbBI, CBSI3aHHbIE C HATYPAJbHBIMU UMCJIaMU, OOBIKHOBEHHBIMM U IECSITUUHBIMM JPOOSIMU.
CpaBHMBaTh U YIOPSIOUMBATH HATYpaabHbIe UMCJIa, CDABHMUBATD B MIPOCTENIINX CJTy4asix OObIKHOBEHHbIE IPOOU, NeCSITUUHbIE IPOOU.
COOTHOCUTD TOUKY Ha KOOPAMHATHOM (UMCJIOBOI) MPSIMOI C COOTBETCTBYIOIIMM €l YMCJIOM M M300pakaTh HaTypasbHbIe YMcia TOUKaMu Ha
KOOPAVHATHOM (YMCIOBOM) TTPSIMOM.

BrimonHsTh apudmeTryeckme AeiCTBUS ¢ HATYyPaJbHBIMU YMCJIa- MU, C OOBIKHOBEHHBIMM JPOOSIMM B MIPOCTENIINX CTyUasiX.

BoIMO/THSTh TPOBEPKY, IPUKUAKY Pe3yJibTaTa BbIYMCIEHMIA.

OKpyrasiTh HaTypaJibHbIE UMCIIA.

PeliieHne TeKCTOBBIX 3a7a4

Perrath TeKCTOBBIE 3aaun apuPMeTHUEeCKUM CIIOCOOOM ¥ C TIOMOIIbI0 OPraHN30BaHHOTO KOHEYHOT'0 Ilepebopa BCcex BO3MOXKHBIX BapMaHTOB.
Pemrats 3amaun, cogepskaiiye 3aBUCUMOCTH, CBSI3bIBAIOIIE BEJIMUMHBI: CKOPOCTh, BpeMsl, paCCTOsSIHME; 1leHa, KOJMYeCTBO, CTOMMOCTb.
Ucnonb3oBarh KpaTKue 3ammucu, CXeMbl, TabInIIbl, 0003HAUEHUST TIPU pellieHnn 3amay.

[Tonb30BaThbCsl OCHOBHBIMM €OMHUIIAMM U3MEPEHMSI: 1IeHbl, MacChl; PACCTOSIHMUS, BpeMeHM, CKOPOCTH; BbIPAsKATh OJHYU €AVHUIIbI BeJIMUMHbBI yepe3
opyrue.

U3Bnekarb, aHaIM3MPOBATh, OLIEHNBATh MH(OpMaIIIO, MpeACTaBIeHHYIO B Tabyile, Ha CTOJIOUATON JMarpamMme, MHTEPIIPETUPOBATh
npefcTaB/ieHHbIe TaHHbIEe, MCIIOb30BaTh JaHHbIE TIPY pellieHnM 3a7ay.

Harnasgnas reomerpus

[Tonb30BaTbCsl TeOMETPUYECKUMY TTOHSTUSIMU: TOUKA, IPSIMasi, OTPE30K, JIYU, YTOJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBOINTH TpUMeEpPBbI OOBEKTOB OKPYKAIOIIero Mupa, MMeromnx GopMy 13yueHHbIX reoMeTpuuecKux Guryp.

Ucnonb3oBaTh TEPMUHOJIOT IO, CBSI3aHHYIO C YTJIaMi: BepIlHa CTOPOHA; C MHOT'OYTOJIbHUKAMM: YTOJI, BEPIIMHA, CTOPOHA, IMaroHasb; C
OKPY>KHOCTBIO: panyc, IMaMeTp, IEeHTP.

N306pakaTh n3yvueHHbIe TeoMeTpuyeckye GUrypbl Ha HEJIMHOBAHHOM M KJIETYaTOM Gymare C IOMOIIIBIO LIMPKYJIS Y JIMHENKMU.



HaxoauTtb nvHbI OTPe3KOB HEMOCPEACTBEHHBIM M3MepPEHMEM C TTOMOIIBIO JIMHENKM, CTPOUTb OTPE3KM 3aJaHHOW IJIMHbBI; CTPOUTb OKPYYKHOCTD
3a[JaHHOTO paanyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHMKA, KBafpaTa AJIsl X TIOCTPOEHMSI, BBIUMC/IEHMS TUIOIIAAM U TTIepUMeTpa.

Borunciars nepumeTp u IJI0MIaAb KBaapaTa, MpSIMOYTOIbHMKA, GUTYP, COCTABAEHHbBIX M3 MPSIMOYTOJIBHUKOB, B TOM uMciie Guryp, n300pa>kE€HHbIX Ha
KJIeT4aToi Gymare.

[Tonb30BaTbCst OCHOBHBIMY METPUYECKUMU eAVHUIIAMYM U3MePEHMsI IJIVMHbI, TJIOIIAaN; BbIpaXKaTh OOHM €AVHUIIbI BEIMUMHBI Ye- pe3 Jpyrue.
Pacrio3HaBaTh napasuiesenumnes, Ky6, MCIoib30BaTh TEPMUHOJIOTHIO: BepIHA, pedpo I'paHb, M3MEPEHMs; HAaXOOUThb M3MepeHus Mapasuiesienuiena,
Ky0a.

Bbrunciiare 06b€M Ky0a, rapasviesienuiiena mo 3aaHHbIM U3MEPEHMSIM, TI0JIb30BaThCsl AVTHUIIAMM M3MepeHus 00bEMa.

PeliaTh HeCI03KHbIE 337aUM Ha M3MepeHEe TeOMETPUYECKMX BeIMYNH B TPAKTUYECKUX CUTYALMSIX.
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UYnciia v BbIYMC/ICHUS

3HaTh ¥ TIOHMMATh TEPMUHBI, CBSI3aHHBIE C Pa3JIMYHBIMM BUAAMM YMCEJT U CIIOCOOAMM UX 3aIUCH, TTEPEXOAUTH (€C/IM 3TO BO3MOXKHO) OT OFHOI
(opmbl 3ammcy umciia K Jpyroii.

CpaBHMBaATb U YIOPSIIOUMBATD 1IeJIble UMCyia, OObIKHOBEHHbIE U IeCSITUYHBIE IPOOM, CPAaBHMBATD UMCJIa OTHOTO U Pa3HbIX 3HAKOB.

BboImosHaTh, coueTast yCTHbIE M IMCbMEHHbIE TTPUEMBI, apubMeTUYeCKIe TeVCTBUS C HAaTyPaJIbHbIMMU U 1I€JIBIMU YMCJIaMU, OOBIKHOBEHHBIMU U
IeCSITUYHBIMU APOOSIMU, TIOJIOSKUTEIbHBIMY Y OTPULIATETbHBIMU UMCIAMIA.

Bbrunc/iaTh 3HaUEHUST YMCJIOBBIX BbIPAXKEHW, BBITIOIHATD MPUKUIKY M OIIEHKY Pe3yJibTaTa BbIUMCIEHNI; BBITIOJIHATD ITPeoOpa3soBaHms YMCIOBBIX
BbIpakeHMI1 Ha OCHOBE CBOVICTB apu(MeTnUeCcKuX IeCTBUA.

COOTHOCUTb TOUYKY Ha KOOPAVHATHO MPSMON C COOTBETCTBYIOIIMM €1 UMCJIOM M M306paskaTh YMC/Ia TOUKaMyM Ha KOOPAMHATHOM MPSIMOI, HAXOIUTh
MopyJib urciia COOTHOCUTD TOUKY B IIPSIMOYTOJIBHOM CUCTEME KOOPAMHAT C KO- OpAMHATAMM 3TOM TOUKMA.

OKpYTJISATD LieJIble UMCyIa Y AeCSITUYHbIE TPOoOY, HAXOIUTh TTPUOIVSKEHNST Umce.

UncioBbie 1 0YKBEeHHbIE€ BbIPAKEHUS

[ToHumaThb 1 yIoTpebJISITh TEPMIUHDI, CBSI3aHHBIE C 3aMMChIO CTENEeHM UMCIIa, HAXOAUTDb KBagpaT U KyO umcsa, BbIYUCISITh 3HAUEHUST YMCTOBbIX
BbIpaykeHM1, COZlepsKallMX CTEleHM!.

[Tonp30BaThCs MPU3HAKaMM IEJIMMOCTY, PACK/IaAbIBaTh HATYpaJIbHbIE UMCJIa HAa IIPOCThIe MHOKUTEIIN.

[Tonp30BaTbCst MacCIITabOM, COCTABJIATh ITPOTIOPLIMM Y OTHOIIIEHUSI. 6 Vicrmonmb30BaTh OYKBBI JJ11 0003HAUEHMS UMCesI TIPY 3aliCY MaTeMaTUIeCKUX
BbIpaskeHMI1, COCTABJISITb OYKBEHHbIE BhIPasKeHUS 1 (DOPMYJIbI, HAXOIUTh 3HaUE€HMSI OYKBEHHBIX BbIPasKeHU, OCYILECTBIISISI HEOOXOIMMbIE
MOACTAHOBKM U MPeo6pa3oBaHMsI.

Haxonutb Hen3BeCTHbIN KOMITIOHEHT PABEHCTBA.

Pelienne TeKCTOBBIX 3aa4

Pelirath MHOrOIIIaroBbI€ TEKCTOBbIE 3a1auM apUPMEeTUIECKUM CITIOCOOOM.



Perate 3amaun, CBsI3aHHBIE C OTHOLLIEHMEM, ITPOTIOPIMOHATIBHOCTBIO BEJIMUMH, MTPOLIEHTAMM; PeLlIaTh TPY OCHOBHbIE 33auy Ha IpoOU U MPOLIEHTbI.
Pemate 3amaun, cogepskaiiye 3aBUCUMOCTH, CBS3bIBAIOIIVE BeJIMYNHBI: CKOPOCTh, BPEMSI, pACCTOSIHME, 1[eHa, KOJIMYEeCTBO, CTOMMOCTD;
MIPOV3BOAUTEBHOCTD, BpeMSsI, 06bEMa pabOThI, UCIIOJIb3YsI apudMeTrUecKye IeiCTBUS, OLIEHKY, IPUKIUIKY; TI0JIb30BaThCS €AMHUIIAMM M3MepPEeH S
COOTBETCTBYIOIINX BEJIMUMH.

CocraBnsiTh 6YKBEHHbIE BbIPAsKEHMS 110 YCJIOBUIO 3aauM.

W3Bnekarpb nHpoOpMalio, MpeAcTaBIeHHYIO B TaOMIaX, Ha JMHEHO, CTOJIOYATON WM KPYyTOBOV AMarpaMMax, MHTEPIPETUPOBATh
Mpe/iCTaB/IeHHbIE JAaHHbIE; VICIIOJIb30BaTh JaHHbIE MIPY PEILlIeHN! 3a1au.

[TpencraBisTh MHGOPMAIMIO C TTIOMOIIBIO TAOJINII, TMHEINHON M CTOJIOUATOM AMarpaMM.

Harnasgnas reomerpus

[TpuBOANTH TpUIMEPBbI OOBEKTOB OKPYSKAIOIIETO MUPA, UMEIOIINX (GOPMY M3yUeHHBIX T€OMETPUUECKUX TIJIOCKUX U MTPOCTPAHCTBEHHBIX GQUTYD,
MIPUMeEPbI PaBHBIX Y CUMMETPUYHBIX GUTYD.

N306paxkaTh C MOMOIIIBIO IIUPKYJIS, IMHENKY, TPAHCITIOPTUPA Ha HEJIMHOBAHHOM M KJIeTUaTol Gymare u3y4eHHbIe MIJIOCKME TeoMeTprudeckme GUrypsl
" KoHUrypauym, CMUMMeTpUYHbIE GUTYDBI.

[Tonb30BaTbCs reOMeTPUUECKUMY TTOHSITUSIMA: PABEHCTBO (HUTypP, CUMMETPHST; UCIIOIb30BaTh TEPMUHOJIOTUIO, CBSI3aHHYIO C CUMMeTpPHEN: OCh
CUMMETPUU, IEHTP CUMMETPUNA.

HaxoauTb BeJIMUMHBI YTJIOB U3MEPEHMEM C TIOMOIIBIO TPAHCIIOPTUPA, CTPOUTD YIJIbI 33JJaHHOM BEJIMYMHbI, TT0JIb30BATHCS TIPU PEIIeHNN 3a1a4
I'pagyCHOM MEpPOM YIJIOB; pacliO3HABaThb HAa YepTEsKaxX OCTPbIiA, IIPSIMOI, PA3BEPHYTHIN U TYIIOM YIJIbI.

Boruncnars myiMHy IOMaHOM, TTIepUMETP MHOTOYTOJIbHIKA, ITOJIb30BATbCS eAVHUIIAMY M3MEPEHNS IJTIMHbI, BbIPAXKaTb OAHU €OVHUIILI U3MEPEHUS
IJTVHBI Yyepe3 ApyTue.

Haxomutb, UCIOb3ysT YepTEKHbIE MHCTPYMEHTDI, PACCTOSTHUST: MEKIY IBYMS TOYKaMM, OT TOUKM JIO MPSMOV, AJIMHY ITyTY Ha KBaIpPaTHOM CETKe.
Borunciars miomianb Guryp, cCoctaBaeHHbIX U3 MPSIMOYTOIbHMUKOB, UCIIOIb30BaTh pa3bueHne Ha MPSIMOYTObHUKY, HA paBHbIe QUTYDHI,
IOCTpaMBaHMe A0 MPSIMOYTOJbHIKA; TOJIb30BAaThCSI OCHOBHBIMM €IMHUIIAMM M3MEPEeHMSI TIIOIIAIN; BbIpaXkaTb OTHM €IMHUITBI M3MEePEeHMST TIIOIIAaN
yepes IpyTHe.

Pacrio3HaBaTh Ha MOJEJISIX ¥ M300pasKeHUSIX MMPaMUAY, KOHYC, IIVUIMHIP, UCIIOIb30BaTh TEPMMHOJIOTMIO: BepIINHA, pebpo, rpaHb, OCHOBAHME,
pasBepTKa.

N3o6paskaTh Ha KJIeTUaTou Oymare MmpsiMOYTOJIbHbBIN Mapaliesienures,.

Borunciarh 06b€M MPSIMOYTOJILHOTO Mapasliesienuiena, Kyoa, mojib30BaTbCsi OCHOBHBIMM eIMHUIIAMY M3MepeHs 00bEMa; BbIPasKaTh OJHY eIVHUILbI
u3MepeHust o6b€Ma uepes Apyrue.

Perrath HeCI0KHBIE 3aJaul Ha HAXOKAEHME TeOMETPUUECKUX BEJIMUMH B ITPAKTUYECKUX CUTYALIMSIX.



TEMATHNYECKOE INTAHNPOBAHUE YUEBHOI'O KYPCA (ITO 'OJAM OBYYEHUS)

5 xnacc (ue menee 170 u)

HasBaumne pasgena

(TeMbI)
Kypca (41c/I0 4acoB)

OcHoBHOe coaep>kaHUe

OcHOBHBIE BUABI IESATEIBHOCTH O00YYaIONINXCS

HartypanbHble unciia.
JelicTBUAC
HaTypaJbHbIMU

qucJiaMmm
(43 1)

ﬂeCHT]/I‘IHaH cucremMa CUMCJIEHWSI.

Pan, HaTypaJbHbIX qyceJl.
HarypanbHblit psim. Umnciio 0.
HarypanbHbie yuciaa Ha

RoopaviHaTHOU Ipsmoii. CpaBHeHMe,
OKpYyTJIEHMEe HaTypPaJIbHbIX YMCEeJI.

ApudpmMmernyeckue OenCTBUS C
HaTypaabHbiMM 4Ynuciaamu. CBoucTBa
HYJISI TIPU CJIOKEHUM U YMHOXXEHUMU,
CBOMCTBA €OUHUIbI TIPU YMHOXXEHUMN.
[TepemecTy- TeJIbHOE M COUETATETHHOE
CBOMCTBA CJIOKEHUSI M YMHO>KEHUS,

paclripenejinTesJIbHOe CBOJICTBO
YMHO>KEHMS.
,H,eIII/ITe.TII/I 1zt KpaTHbIe ymncJiia,

pasJIo>KeHMe uucja Ha MHOKUTEJIN.
Henenne c¢ ocratkom. IIpocThie u
COCTaBHbIE yucIia. IMpusuaku
geauMocTu Ha 2, 5, 10, 3, 9.
Crenenb C HaTypaIbHbIM
nokasartejieM. UucjoBble BbIPa>kKeHMSI;
mopsi- TOK OeMiCTBUIA.

Penienne TekCTOBBIX 3aJau Ha BCe
apudmeTnuyecKkmue IeViCTBUS, Ha
IBVKEHME U TIOKYTIKN

YuraTrh, 3a0UChIBaTh, CPABHUBATDh HATypa/IbHbIe
yycia; MpeajiaraThb M OOCYXJATh CIIOCOOBI
YIOPSIIOUYMBAHUS YMCET.

HN3060paskaTh KOOPAMHATHYIO MPSIMYIO, OTMEYaThb
yycaa TOYKAMM Ha KOOPAMHATHOM MPSIMOMN,
HaXOAUTb KOOPAMHATHI TOUYKMA.

HNccnemoBaTh CBOWMCTBA HATypaJIbHOTO psiza,
ypcesn O u 1 Ipu CJIOKeHUM UM YMHO>KEHUMN.

HNcnonb3oBaTh IIpaBUJIO OKpPYTIJIEHUS
HaTypaJIbHbIX UM CeJI.
BobIinosHATH apmbMequeCKme ﬂeﬁCTBMH C

HaTypaJbHbI- MM UMCJIAMM, BBIYMC/ISITD 3HAUEHUS
YMCJIOBbIX BBIPAXKEHUIN CO CKOOKamMu u 06e3
CKOOOK.

3anuchIiBaTh IIPOM3BedeHNEe B BUIE CTEleHH,
YUTaATh CTEIlIeHM, MCII0/Ib30BAaTh TE€PMWHOJIOTUIO
(ocHOBaHMe, MOKa3aTesib), BbIUMUCIASATD 3HAYECHMUS
CTeIleHen.

BbINO/SIHAT, NPUKUAKY WM OLEHKY 3HAUEHUII

UM CJIOBBIX BBbIpa>kKeHMI, npejajaraTthb "
MPUMEHSITH IPUEMBI IIPO- BEPKU BBIUYMCJIEHUN.
HNcnonb3oBaTh npu BBIUMCJIEHUSAX

repeMecTUTeTbHOE ¥ COodYeTaTesibHOe CBOMCTBA
CJIOKEHMSI ¥ YMHOKEHUsI, paclipeaenTeIbHOe
CBOMCTBO  yMHOXeHUs; ¢opmyaupoBaTb U
NMPUMEHSATH IpaBujia NpeodpasoBaHMs YMCITIOBBIX
BbIpa)KeHMI Ha OCHOBE CBOMCTB apuU@MeTUuecKux
IeICTBUIA.

WccnepoBaTh 4nC/iOBbIe 3aKOHOMEPHOCTHM, BBIABUTATDH U




0OOCHOBBIBATb TMIIOTE3bI, (POPMYJIUPOBATh OOOOIIEHMS
u BbIBOZbI o pe3yabTaTam MPOBEEHHOTO
uccienoBanusi. @opmMynMpoBaTh OINpeneeHus JeJTUTeNs
M KpaTHOTrO, Ha3bIBaTb IEJUTENM ¥ KpaTHble 4KCIIa;
pacrmosHaBaThb ~ IPOCTble UM COCTaBHbIE  YMCIIA;
dbopMyIMpoBaTh U MPUMEHSITh MPU3HAKM TEJIMMOCTM Ha
2,3, 5,9, 10; npuMeHSTb aJrOPUTM Pa3/IOKEHMs UMCIia
Ha IPOCTbIe MHOXKUTEJIM; HAXOJUTh OCTATKU OT JeJIeHUS
¥ HEIOJIHOEe YaCTHOe.

PacriosHaBaTh MCTMHHbBIE ¥ JIOKHBIE BBICKA3bIBAHUS O
HaTypaJbHbIX  UMCJIAX, [PUBOOUTH TNPUMEPBI U
KOHTPIIPUMEPBI, CTPOUTb BbICKA3bIBaHMsS UM OTPUIIAHUS
BbICKA3bIBaHMI1 O CBOVICTBAX HATYPaJIbHBIX UMCEJL.
KoHcTpynpoBath MaTeMaTUUecKue MpeaIoKeHus: C I0-
MOILIbIO CBSI30K «M», «UJIU», K€CJIA..., TO...».

Periath TekcToOBbIE 3amaun apubMeTUUECKUM CIIOCOO0M,
MCIIOJIb30BaTh  3aBUMCMMOCTM  MEXKAY  BeIMUMHAMU
(ckopocTb, BpeMs, pPaCCTOsIHME; IleHa, KOJIMUECTBO,
CTOMMOCTD U [Ip.): aHAIM3UPOBATh ¥ OCMbBICJIMBATb TEKCT
3amaun, TepedOpMyIMpPOBaTh YCJIOBME, U3BJIEKATh
HeOOXONIMMble JaHHble, YCTAaHABJIMBATb 3aBUCUMOCTU
MEXIY BeJMUMHA- MM, CTPOUTh JIOTMUYECKYIO IIeMTOUKY
pacCy>KaeHmIA.

MogemupoBaTh XO# PpeEIIeHMUs 3aJauyu C IIOMOIIbIO
PUCYHKA, CXEMBI, TaOJIAIIBI.

IIpuBoguth, pasbupaTb, OLIEHMBATh  Pa3JIMUYHbIE
pellleHus, 3alCH PellIeHNI TEKCTOBbIX 3a7aY.
Kputuueckn  oreHmBaTh IOJYYEHHBI  pe3yJIbTarT,
OCYIIECTBJISITh CAMOKOHTPOJIb, IIPOBEPSISI OTBET Ha
COOTBETCTBME YCJIOBUIO, HAXOAUTh OIMOKMA.

Periath 3agauy ¢ MOMOIIBIO Iepebopa BCeX BO3MOXKHbIX

BapMAaHTOB.
3HAKOMUTBCS C UCTOPUEN Pa3BUTUSI apuDMETUKI
HarnsapHast reomeTpus. Touka, mnpsimasi, OTpPe30K, JIy4. PacnioznaBaTh Ha yepreskax, PUCYHKaX,
JIMHUM HA MJIOCKOCTH Jlomanasi. N3mepeHne JJIVHBI ONMCHIBATb, MCIOJIb3YSI TEPMUHOJIOTUIO, U




(12 v)

OTpe3Ka, MeTpUUecKue eIVHULIbI
usmMepeHust mnHbL. OKPY>KHOCTb WU
KpYT.

[TpakTnueckasi pabora «IlocTpoeHme
y30pa M3 OKPY>KHOCTEM».

Vroma. Tlpsimoit, OCTpbI, TYNOM WU
Pa3sBEPHYTHIN  YIJIbI. Nsmepenne
YTJIOB.

IMpakTnuyeckasi pabora «IlocTpoeHmne
YTJIOB»

M300pa’kaTh C TTOMOIIIbIO YepTEKHBIX
MHCTPYMEHTOB: TOUKY, MPSIMYIO, OTPE30K, JIy4,
Yr'oJl, IOMaHyI0, OKPY>KHOCTb.

PacmiosHaBaTh, NPUBOAUTL IpPUMeEpPbl OOBEKTOB
peaJibHOTO MMpa, MMEIINX G(OPMY MU3YUYEHHbBIX
(uryp, oieHMBaTh UX JMHENHbIE pa3Mephbl.
Hcnonb3oBaTh JIMHENKY M TPAHCIIOPTUP KaK
MHCTPYMEHTbI [IJIs1 TIOCTPOEHUS U M3MEPEeHUSsI:
M3MEepPSTh IJIMHY OT- pe3Ka, BeJIMUNHY YTIJIa;
CTPOMUTH OTPE30K 3aJaHHOM OJIMHBI, yTOJI,
3aJIaHHOJ BeJIMUYMHbI; OTKJIAABIBATH IIMPKYJIEM
paBHbIE OTPE3KM, CTPOUTH OKPY>KHOCTh
3agaHHOro pagnyca. Vizoopakatb KOHOUTypamum
reoMeTpmuyeckmux GUryp m3oTpes3KoB,
OKPY>KHOCTEM, MX YacTeil Ha HeJMHOBAHHON U
KJIeTyaToi 6ymMmare; mpeajiaraTh, OMUCbIBATh U
00CYXJAaTh CIIOCOOBI, AJITOPUTMBI ITOCTPOEHMS.
PacmosHaBaTh U M300pa’kaTh Ha HeJIMHOBAHHOM U
KJIeTyaTol Oymare TIIpSIMOM, OCTpPbIM, TYION,

pasBEPHYTHIN YIJIbl; CPABHUBATH YIJIbI.
BbrunciasiTe OJIMHbI OTPE3KOB, IOMaHbIX.

IToHMMaTh M MCIOJIb30BaTh HPU pellleHuM 3aaayu
3aBUCMMOCTM MEXKIY eOUHUIIAMU MeTPUIeCKONn
CHUCTEMbI M€p; 3HAKOMMTBLCSI C HeMeTpPUUYeCKUMU
cucTeMaMM Mep; BbIpakaThb OJMHY B Pa3IMUYHbIX
enquHnnax wusmepenus. HcciaemoBarb (Gurypnsl u
KOH(Urypaluuu, MCIOJIb3ys IMPPOBbIe peCcypChl.

OOBIKHOBEHHbIE IPOOU
(48 u)

I po6s. IIpaBuibHbIe M HeIpaBUJIbHbIE
npobu. OCHOBHOE CBOWMCTBO OpOOM.
CpaBHeHMe Opoberi.

CroskeHue 7 BbIUMTAHUE
OOBIKHOBEHHBIX pobeii. CMmelllaHHast
OpOOBb. YMHOKeHMne U  JOeJIeHue
OOBIKHOBEHHBIX JIpo6ell; B3aMMHO-
obpaTHbIe OPOO.

MopgenupoBaTtb B rpadmyeckoir, ITpeaMeTHON
dopme, C TTOMOIIBIO KOMIIbIOTEpPA TOHSITUS U
CBOJCTBA, CBSI3aHHbIE C OOBIKHOBEHHOI JPOObIO.

YuraThb " 3amIMChbIBaTh, CpaBHUBATh
OOBIKHOBEHHbBIE Ipobu, npeajaraThb,
000CHOBBIBAThH " 00CYyXXaaTh CIIOCOOBI

YIIOPSIAOYMBAHUS OPOOEIL.
HN3o06paskaTh OObIKHOBEHHbBIE IPOOM TOUKAMM Ha




Peintenne TEeKCTOBBIX 3aaady,
coaepsKallmx Opoou. OcCHOBHbIE
3aga4y Ha OpoOu.
ITpumeHenmne OyKB [OJis1  3almMcu
MaTeMaTU4eCKMX BbIpa>kKeHUI 171
IpeaIosKeHUNI

KOOPIMHATHOM IPSIMOIA; MCITI0JIb30BaTh
KOOPAMHATHYIO IIPSIMYIO NIJISI CPaBHEHMST O pOoOeii.
dopmyaupoBaTh, 3aUCHIBATh C MOMOIIbI0O OYKB
OCHOBHOE  CBOMCTBO OOBIKHOBEHHONM  OpooOu;
MCIIOJIb30BAaTh OCHOBHOE CBOVCTBO OpoOU mJist
COKpallleHus1 ApobGeii u IIpuBedeHus apobu K
HOBOMY 3HaMeHaTeJIo.

IIpeacraBaaTe cMellaHHYIO JOpoOb B Buue
HEeNpaBUJIbHOM ¥ BBIAEJISITh 1I€JTYIO Y4acTh 4YMcCJa
3 HeIpaBUJIbHOM OPOOu.

BoimosHaTh  apudpmeTrmuecKkue — IeMCTBUS  C
OOBIKHOBEHHBIMMU ZIPOGSIMM; MMPUMEHSITh CBOMCTBA
apudMeTUIeCKUX OEUCTBUIM OJIS palyOHaIM3alun
BbIUVCJICHUN.

BbINO/THATL NPUKUAKY ¥M OLEHKY pe3yJibTaTa
BBIUMCJ/IEHNII; MpeajiaraTh M HPUMEHSATHb HPUEMBI
MPOBEPKU BbIUMCJIEHUIA.

IIpoBoauTh wmccemoBaHUsSI CBOVCTB Jpob6ein,
onmMpasiCh Ha YMCJIOBbIE 3KCIIEPUMEHTHI (B TOM
quciie ¢ ITIOMOIIbIO KOMIbIOTEPA).

PacnnoznaBaTh VCTUHHbBIE " JIOSKHBIE
BbICKAa3bIBAHMSI O APOOSX, MPUBOAUTHh IIPUMeEPbI
M KOHTPIIPUMEPHhI, CTPOUTH BBICKA3bIBAHMSI U
OTPpUIIAHNS BbICKa3bIBaHMIA.

Pemrars TeKCTOBBIE  3aJauy, cojepskallue
OpoOHbIe IOaHHbIe, ¥ 3aJauy Ha HaXOXKIeHNe
YaCcTU LeJIOTO M 1IeJIOTO IO €ro YacCTH; BbIABJISAThH
MX CXOACTBA U Pa3INIUA.

MopenmupoBaTh XOJI pellleHus 3aJauM C IIOMOIIbIO
PUCYHKA, CXeMbl, TaOJIMLIbL.

IIpuBoauTh, pasdMpaTb, OIEHUBATH pPa3IMUHbIE
pelleHs, 3aMCH PellleHnii TeKCTOBbIX 3a1ay.
Kputuuecku oueHMBaTh IIOJyYeHHbIA pe3yJbTaT,
OCYIIECTBJISITh CAMOKOHTPOJIb, TIPOBEPSII OTBET Ha
COOTBETCTBME YCJIOBUIO, HAXOIUTh OLIMOKU.




3HAKOMUTBCS C ICTOPUEN pa3BUTUST apU(PMETUKIN.

Harnsguast reomeTpusi.
Mmnoroyronbauku (10 u)

MHOroyroJibHUKM!. YeTbipéx-
YTOJBbHUK, IIPSIMOYTOJIbHUK, KBaapar.

[MpakTnueckasi pabora «IlocTpoeHmne

NPSIMOYTOJIbHMKA c 3aJaHHbIMU
CTOPOHaAMM Ha HeJIMHOBaHHOM
oymare».

TpeyroabHUK.

ITnomans 17 nepuMeTp
MIPSIMOYTOJIbHUKA 17}
MHOTOYTOJIbHMKOB, COCTaBJIEHHbIX W3
MPSIMOYTOJIbHMUKOB, eIMHUILIbI
naMepeHuss 1uiomiaau. llepumetp

MHOTI'O-YI'OJIbHMKA

OnuceiBaTh, VICIIO/Ib3YS TepPMMHOJIOTHIO,
M300pakaThb d TOMOIIbIO YepPTEKHBIX
MHCTPYMEHTOB M OT pPYKM, MOAEJIMPOBATb W3
6YMaI‘I/I MHOI'OYTOJIbHUKMN.

IIpuBoaUTH NpUMepPbI OOBEKTOB PeajbHOro Mupa,
UMEIINX dbopmy MHOTI'OYTOJIbHMKA,
IIpAMOYIOJIbHMKA, KBajgpara, TpEeyroJibHMKa,
OLIEHUBATh UX JIMHEVHbIE pasMepbl. BBIUMCIIATH:
meprMeTp  TpPeyrojbHMKa, MIPSIMOYTOJbHMKA,
MHOTI'OYTOJIbHMKA; IJIOIIaAb MPSIMOYTOJIbHMKA,
KBajJpara.

HN3o06paskaTh OCTPOYIOJIbHbIE, ITPSIMOYTOJIbHbIE
" TYIIO-YyIrOJIbHbI€ TPEYIOJIbHMKNA.

CTpouTth Ha HEJMHOBAHHONM U KJIETUYATOM
oymare KBaJipaT M NPSIMOYTOJIbHUK C 3aJaHHBbIMU

OauHaMu — cTopoH. McciegoBaTh  CBOMCTBa
MMPSIMOYTOJIbHUKA, KBajipara MMy TEM
9KCIepUMEHTa, HabJIroaeHus, MU3MepeHusI,
MO e/ TMPOBaHUS; CpaBHUBATb CBOMCTBAa

KBajJpaTa U NpsIMOYTOJIbHMUKA.

KoHcTpynpoBarh MaTemMaTuueckue TIpeAJIOsKeHUs C
IMOMOILLIBIO CBSI30K «HEKOTOPBIN», «JII0O0M ».
PacnosHaBaTh MCTMHHBIE ¥ JIOSKHBIE BbICKA3bIBAHUSI O
MHOTOYTOJIbHUKAX, MIPUBOJIUTH TIpUMepbI "
KOHTPIIPUMEPBI.

UccnemoBaTh 3aBMCUMOCTH IUIOIIAAM KBajpara OT
IJTVMHBI €r0 CTOPOHBI.

Wcnonb3oBaTh  CBOVICTBA  KBaApaTHOM CETKU  OJIS
nocrpoenuss Guryp; pasouBaTh MPSIMOYTOJbHMK Ha
KBagpaTbl, TPEYroJbHUKYU; COCTAaBJATh GUTYPbl U3
KBagpaTOB ¥ TIPSIMOYTOJIbHMKOB M HAaXOOUTb UX
TJIONIAAb, pa3dbuBaTh (GUIYpbl HA MPSIMOYTOJIbBHUKUA U
KBaZpaThbl M HAXOAUTh UX IUIOLIATb.

BoipaskaTh BeIMUMHY TUIOLIAAM B Pa3JIMYHBIX eOUMHUIAX




M3MepeHMs] METPUYECKOM CUCTeMbl Mep, MOHMMATb U
MCIIOJIb30BaTh 3aBUCUMOCTM MEXKIY METPUYECKUMU
eIVHUIIAMM U3MEepPEeHMS TIIOIA IN.

3HAaKOMUTBCS C TMpUMEpamMu MPUMEHEeHUs] IUIoLAgu U
nepMMeTpa B MPaKTUUECKUX CUTyauusix. PeliaTth 3amaum
M3 pealbHOM >KU3HM, MpeAsiaraTb M OOCYKHAThb pas-
JIMYHbIE CITIOCOOBI pellieHust 3a1au.

HecsaTuuHbIE IPOOU
(38 u)

HecaruuHasa 3aImcCh Opoberi.
CpaBHeHMe OeCATUYHBIX IpoOeii.
JencTBUSL C OECITUYHBIMU IPOOSIMMU.
OkpyryieHne NecsITUYHBbIX OApPoOeii.
Perienne TEeKCTOBBIX 3amady,
conepsKammx Opoomu. OcHOBHbBIE
3agauy Ha Opobu

IIpeacraBiasaTh OecATUUYHYIO OpoO6b B  BuUIE
OOBIKHOBEHHOVA, YUTaTh 174 3anMChbIBaTh,
CpaBHMBATh [IeCSITHUYHBbIE ApoOu, MpenJiararhb,
000CHOBBIBATh 174 00CYKIaTh CITOCOOBI
YIIOPSIAOUMBAHUS IeCITUYHBIX IPO6ei.
HN3o6paskaTh OecaTUYHbIe OpPOOM TOUYKaMM Ha
KOOPAVMHATHOM ITPSIMOJA.

BbIABAATHL CXOACTBA M PpasjiuuMs IIpaBUI
apudMeTUYeCKnUX MOeMCTBUIM C HaTypPaJIbHBIMU
YMUCIaMM U OEeCSITUYHBIMU OPOOSIMU, OOBSICHSITH
UX.

BoimonHa T apubpmMeTHUeCcKe TEVICTBUS d
IEeCSITUYHBIMU ~ APOOSMM; BBITIOJHATh MPUKUAKY U
OILIEHKY pe3yJIbTaTa BbIUMCIEHUIA.

[IpyMeHsSITh CBOMCTBA apudMeETUUECKUX NEUCTBUN OJIsS
paloHaIM3aIMM BbIYMCIIEHUN.

[TpyMeHSITh TPaBUJIO OKPYIJIEHUST NEeCSITUUHBIX TpoOeii.
[IpoBoauThp  MCC/IEOOBaHUSI  CBOMCTB  JIECSITUYHBIX
Ipobern, onmupasiCb Ha UMCJIOBbIE JKCIIEPUMEHTHI (B
TOM 4YMCIe C ITIOMOIIbIO KOMIIbIOTEPA), BBIABUTATh
TUITOTE3bI U MPUBOAUTH UX OOOCHOBAHMSI.

PacnosHaBaTh MCTUMHHBIE ¥ JIOSKHBIE BBICKA3bIBAHUSI O
IpoOSIX, TIPUBOOUTH IIPUMEPbI U  KOHTPIIPUMEDBI,
CTPOUTD BbICKA3bIBAHMS U OTPUIIAHUS BbICKA3bIBAHWIA.
Pemrath TekcTOBbIe 3amauy, comepsKailye IpOOHbIe
IlaHHbIe, M Ha HAXOKIEHMe YacCTy I1eJIOTO U IIeJIOrO IO
€ro YaCTH; BbISBJISITb MX CXOJICTBA U Pas3INuMsl.




MopenupoBaTb XO[I pelleHus] 3afaus C IOMOILbBIO
pUCyHKa, cXeMbl, Tabsmipl. I[lpuBomuTh, pasdbupaThb,
OIIEHMBAThb pa3/IMYHbIe peIlleHus], 3aluCy pelIeHun
TEKCTOBBIX 337ay.

OnepupoBarb JOPOOHBIMM  YKMCJIAaMM B PeaIbHBIX
SKU3HEHHBIX CUTYaLMSIX.

Kputnuecku oOlleHMBaThb  TOJYYEHHBI  pe3YJIbTarT,
OCYIIECTBJISITh CaMOKOHTPOJIb, TPOBEPSIT OTBET Ha
COOTBETCTBME YCJIOBUIO, HAXOOUTD OLIMOKM.
3HAKOMUTBCS C ICTOPUEN pa3BUTUSI apuPMETUKI.

Harnasgnas reomerpus.
Tena u purypniB
npocrpaHcTBe (9 u)

MHororpaHHUKNA. N3ob6paskeHne
MHOT'OI'PaHHMKOB. Mogpenu
MPOCTPAHCTBEHHBIX TEJI.
I[TpssMoyronbHBIN  TTapasUiesIeIInIIe]I,
Ky0. PasBeptku Kyba 171
rnapaJuiesernurena.

ITpakTuueckast pabora «PasBépTka
Kyb6a».

O61BpeEM Ky0Oa,
napasuiesenumnena

IIpAMOYT'OJIbBHOI'O

PacrniosHaBaTh Ha 4YepTekax, PHUCYHKaxX, B

OKpYXXaroleM MUpe MTPSIMOYTOJIbHBIN
rnapaJijieaenumesm, KyO, MHOT'OTPaHHUKHA,
ONMCHIBATD, VICIIOJIb3Y ST TEePMMUHOJIOTHUIO,

OLIeHUBATh JIMHEHbIE pa3Mephbl.
ITpuBoauTH IpUMeEpPBI OOBEKTOB PeaJIbHOT'O MMPa,
UMEIOIINX dopmy MHOT'OTpaHHMKA,

IIpSIMOYTOJILHOTO Iapajijiejienuiesna, Kyba.
HN3zo6paskaTrh Ky6 Ha KjIeT4yaToi oymare.

HNccnenoBaTh CcBOMCTBA Kyba, MPSIMOYTOJIBHOTO
napauiesienunena, MHOTOTPDAHHUKOB, MCIOJIb3Ys
MO/ EJIN.

PacmosHaBaTh M M300paykaThb PasBEPTKU Kyba U
napaienenuiiena.  MogeaupoBaTb KyO0 U
napauieyienumne] u3 oymaru u MIPOUNX
MaTepuaJoB, 00BSICHSATh CIIOCO0 MOOEIMPOBaHMSI.
Haxoguth u3MepeHMsi, BBIYMCASTh IUIOIIAAb
MTOBEPXHOCTHU; OOBEM Kyba, MPSIMOYTOJIBHOTO
rnapauiejienuiena; WMUCcJaegoBaTh 3aBUCUMOCTDb
o6bEéMa Kyba OT JJIMHBI ero pebpa, BbIABUraThb U
000CHOBBIBATh I'UIIOTE3Y.

HaG6mopaTh ¥ NOPOBOAUTH AHAJIOTUM  MEXIY
MOHSATUSIMM TUIOLIAAM M OOBEMA, IepumMeTrpa u

IO MOBEPXHOCTMU. PacnosHaBaThb
VCTUHHBIE ¥  JIOKHbIE  BBICKAsbIBaHMUS O
MHOTOTpaHHMKAX, IPUBOIUTHh IPUMEPbI U




KOHTPIITpMMEDPBHI, CTPpOUTD BbICKAa3bIBaHUSA "n

OTpULIaHuA BbICKA3bIBaHMIA.
Pemartnb 3aJaum 13 peaJIbHOU >KMU3HU.

IToBTOpeHuUe u
o6oo6menue (10 u)

IToBTOpEHME OCHOBHBIX MOHSITUI U
MEeTOZIOB Kypca 5 Kijacca, 0606i1ieHre
3HaHUN

Bbruuciasts 3HAUEHMS BbIPa>KEeHU,
cozepsKalmx HaTypaJibHbIE umncia,
OOBIKHOBEHHbIE n JecSITUYHbIe opobu,
BBITIOJTHSITh IPEOOPA30BAHMS YMCEIT.

Boeioupars CII0C00 CpaBHEHMS yucel,
BbIUMCJIEHUIA, NIPUMEHATH CBOJCTBa

apudMeTUUeCKUX OeMCTBUN IO palyoOHaIM3aLnmu
BBIUMICJIEHWI.

Ocy111ecTBIATh CaMOKOHTPOJIb BbIIOJIHSIEMbIX
IeVICTBUIA ¥ CAMOIIPOBEPKY pe3y/ibTaTa BhIYMCIEHMIA.
Pemrath 3amauy u3 peabHOM JKU3HM, IIPUMEHSTh
MaTeMaTuuecKue 3HaHUs IJIS pellieHus 3aaad U3 OPYTruxX
YUYeOHBIX TPEIMETOB.

Pemiath 3amauM pasHbIMM crocobamu, CpaBHMUBAThb
CITOCOOBI pelieHus 3aJauyy, BbIOMPATh PpalMOHATbHBIN
CII0co6

6 kiacc (He menee 170 u)

HasBaumue pa3saesia

(TembI)
Kypca (UMcJI0 4YacoB)

OcHOBHOe copepskaHue

OcHOBHBIE BUJBI AESTETBHOCTH 00yYaIOIIVXCS

HarypanbHble uncia
(30 u)

Apudmernueckue OeCTBUS c
MHOTO3HAYHBIMU HaTypaIbHbIMU
yycaammu.  YuciioBble  BbIpasKeHUs,

TMOPSITOK JENCTBUI, WCIIOJIb30BaHME
ckOOOK. OkpyrijieHMe HaTypaIbHbIX
umcel.

Henurenu " KpaTHbIE qK1Cia;
HaMbOOJIbIINI OOILUMI  JeJUTeIb U
HayMeHbIliee ob1iiee KpaTHoe.
Pasznoskenme uymcia Ha MIPOCThIE

BeimosiHATh  apudmMernuecKkue  AEUCTBUSL  C
MHOT'O3HAaYHBbIMU HaTypaJbHbIMU YMCJIaMu,
HaXOAUTh 3HAYEHUS YMCJIOBBIX BBIPA’KEHUI CO
CKOOKaMM M 6e3 CKOOOK; BBIYMC/ISTh 3HAYEHMS
BBIPa)KEHUM, COIepsKalllX CTeleH. BbINoJIHATH
NPUKUAKY UM OLEHKY 3HAaueHUM  YUCIJIOBBIX
BbIp@KE€HUI, MPUMEHSTb TMPUEMBI IIPOBEPKU
pesysibrata. Mcnmosb3oBaTh NpM BbIYUCIEHUSX
rnepeMecTUTeIbHOE ¥ CcoueTaTeJbHOE CBOMCTBA
CJIOKEHMSI UM YMHOMKEeHUsI, paclipeaeanTeibHOe




MHOXXUTeAn. JeammMocTb CyYyMMbI U
npousBeneHus. JlejeHne ¢ OCTaTKOM.

Perrtenne TeKCTOBBIX 3a7a4

CBOJMCTBO YMHOKEHUSI OTHOCUTEJIbHO CJIOKEHMUSI,
CBOJICTBA apudMeTUIeCKUX IEeCTBUIA.
HccnemoBaTh YMCJIOBBIE 3aKOHOMEPHOCTH,
ITPOBOAUTD YMCJIOBbIE SKCIIEPUMEHTHI, BbIIBUTATDb U
060CHOBBIBAThH TMITOTE3bI.

dopmynaupoBaThb onpeneyieHns OeJInTeIst n
KpPaTHOTO, HauOOJIbIIero oOIlero mneauTesass u
HayMeHbIIIero OOIero KpaTHOro, IIPOCTOrO U
COCTABHOI'O YMCeJI; MCIOJIb30BaThb 3T ITOHSITUS 1P
pelleHnu 3amadu.

[MprMeHSTh aITOPUTMbI BbIUMCJIEHNUS HAaMOOJIbIIEro
oOl1llero JOejamuTesisi ¥ HauMMeHbIIIero OOIlero
KpPaTHOT'O [OBYX UYMCeJI, aJITOPUTM PasJIO>KEeHMs
4yycsia Ha IMPOCThI€ MHOKUTEJIN.

NUccnemoBath yciaoBusi AeaMmocT Ha 4 u 6.
WNUccnemoBaTth, o00OCyKmaTb, GOpPMYJIMPOBATh U
OOOCHOBBIBATb BBIBOJI O UYETHOCTU CYMMBbI,
MMpoM3BedeHMsI: JBYX  UETHBIX  4YMCeJ, JBYX
HEYETHBIX UMcjie, YETHOIO Y HEUETHOIO UMCel.

WccnenoBaTth CBOJCTBA AeJIMMOCTM CYMMbI U
IIpons3BeaeHMs YMncCeJl.

[TpuBOAUTL TIpUMEpPBI YKUCeT C 33aJAaHHBIMU
CBOMCTBaMM, paclio3HaBaThb BepHbIe U HeBepHbIEe
YTBEPKOEHMSI O CBOMCTBAaX 4MCEJI, ONpOBepraThb
HeBepHbIe YTBePsKOEeHMS C TTOMOIITbIO
KOHTPIPUMEPOB.

KoHcTpynpoBath MaTemaTuueckue npeaioskeHust C
10~ MOIIIbIO CBSI3OK «U», KUJIU», K€CJIU..., TO...».

PemniaTh TekcTOBbIE 3aaul, BKIIOYAIOIIME TIOHSITUS
IeJIMMOCTH, apudMeTnIYeCKUM criocobom,
MCIOJIb30BaTh riepe6op BCex BO3MO>KHBIX
BapMaHTOB.

MO,Z[eJ'II/IpOBaTb XO, penieHnsa 3aaaduy C ITOMOIIIbIO




PUCYHKa, CXE€MBbI, Ta6J'II/ILIbI.

[TpuBonuTh, pas3dbuparbh, OlLIEHMBATH pa3JIMUYHbIE
pellleHus], 3alMuCy peLIeHUI TEeKCTOBbIX 3adad.
Kputnueckn olieHMBaTh TMOJYYEHHBIN pe3yybTar,
HaXOJIUThb OWIMOKM, OCYIIECTBJSITh CAMOKOHTPOJIb,
ITPOBEPsISt OTBET HA COOTBETCTBME YCJIOBUIO.

HarnspgHas reometpusi.
IIpsiMmble Ha IJIOCKOCTH

(7 )

IlepnenaukyssipHbie
ITapassienbHble IpsIMbIE.

psiMbIe.

Paccrosinne meskay OBYMSI TOYKaMM,
OT TOYKM OO IIPSMOM, IJMHA MYyTH Ha
KBaapaTHOM CEeTKe.

[TpyMepbI NPSIMBIX B ITPOCTPAHCTBE

PacrniozHaBaTh Ha yepTeskax, pPMCYHKax cjydyau
B3aMIMHOI'O PaCITOJJIOKEHMSI ABYX IPSIMbIX.
N3o006paskaTh c IOMOII[bIO YepTERHBIX
MHCTPYMEHTOB Ha HEJIMHOBAHHOM M KJIETYATOM
Ooymare [nOBe IIepeceKaroliuecsi TMpsIMble, JIBe
rnapasuieJibHble  IIpsIMble, CTPOUTH IIPSIMYVYIO,
MePHNeHANKYJISIPHYIO TaHHOM.

I[IpuBoaUTL, HpUMMEpPHLI  NAPa/UIEJIBHOCTU U
MEePHEeHAVKYJISIPHOCTH MPSIMbIX B MPOCTPaHCTBE.
PacrniozHaBaTh B MHOT'OYTOJIbHUKAX
MepHeHaNKYJISIpHbIE U TlapalyieJibHble CTOPOHBI.
HN3o6paskaTh MHOT'OYTOJIbHUKIU C
rapasieJIbHbIMM, epreHaVKYJISPHbIMU
CTOPOHaMM.

HaxoauTh paccTossHME MesKAy ABYMsI TOUKaMM,
OT TOYKM OO TIIpSIMOM, [OJUMHY IIyTU Ha
KBaJIpaTHOM CeTKe, B TOM UMCJIE WCIIOJIb3Ys
1MppoBbIe PeCcypcChl.

Opoomu (32 4)

OObIKHOBEHHasT  OpoOb, OCHOBHOE
CBOJVICTBO ApoOU, COKpallleHne opodei.

CpaBHeHMe 17} YHOpsSIZOUMBaHME
Opooberi.

HecsTuuHble ApoOU M MeTpuUecKas
cuctemMa wMmep. Apudpmermdeckue

OeMCTBUSI C OOBIKHOBEHHbIMM U
OEeCSITUYHBIMU IPOOSIMU.

OrHolteHme. J[lejeHMe B OaHHOM
oTHoIneHnn. Macuirab, mponopiysi.

CpaBHMBATh ¥ YHOPAAOYMBATH 1pOoOY, BbIOUPATH
CI0Cco0 CpaBHEHMSI OPOGeii.

IIpeacraBiasaTh [gecaTUUYHbIe OpoOM B  BuUIe
OOBIKHOBEHHBIX ApoOeil 1 OObIKHOBEHHbIE B BUE
OeCATUYHBIX, MCII0JIb30BaTh 3KBUBaJIEHTHbBIE
npeacTaBjIeHuss  ApoOHBIX  UMCesI npu UX
CpaBHEHMM, MPU BbIUMCIeHUsSIX. VICII0J1b30BaTh
OecsITUUHbIe Opobu mnpu  IIpeodbpa3oBaHUN
BEJIMUMH B METPUUYECKONM CUCTEME Mep.
BoimonasaTte apudmeTrnueckue  OeUCTBUS  C




IloussTue mpouieHTa. BperuncieHme
IIPOILIEHTa OT BEJIMUMHBI M BEJIMUNHbI
MO €€ MPOIIEeHTY.

Peiienune TEeKCTOBBIX 3amady,
comepsKallux ApoOy U IIPOLEHThI.
ITpakTuuyeckast pabora «OTHOIIIEHME
JJIVHbI OKPY>KHOCTM K €€ OuaMeTpy»

OOBIKHOBEHHBIMM U JECITUYHBIMU OPOOSIMMU.
BbIunc/isaTh 3HaY€HMST BbIpaskeHUM, COAep KaIInx
OOBIKHOBEHHbIE 17} IeCSITUYHbIE Ipoou,
BBIMIOJIHSITh MpeobpasoBaHust Apobert, BbIOMpPATh
CITOCOO, TIPMMEHSITb CBOMCTBA apudMeTUUYeCKUX
JEeVICTBUM NJIST paliMOHAIM3alM BbIUMCIEHUNA.
CocTaBJisITh OTHOIIIEHUS u ITPOITOPILINMN,
HaxXOOUTh OTHOIIIEHVE BeJIMYMH, IeJIUTh
BEeJIMUMHY B JOaHHOM OTHoileHun. Haxogutb
9KCIIEPMMEHTAJIbHBIM ITYTEM OTHOIIIEHUE IJIMHBI
OKPY>KHOCTU K €€ nuaMeTpy.

NuTepnpeTnpoBaTh MacliTab KaK OTHOIIEHNUEe
BEeJIMUYMH, HaXOOMTh MaclITab IjiaHa, KapTbl U
BBIUMCJISITh PACCTOSIHMSI, MICITOJIb3YsI MacIITab.
OO6BSICHATh, YTO TaKoOe IIPOILIEHT, YIIOTPeOJISITH
06OPOTHI peUM CO CJIOBOM «ITPOILIEHT». BhipaskaTb
MPOIIEHThI B OpOOSIX M ApobM B IIPOLIEHTaX,
OTHOIIIEHME ABYX BEJUUYMH B MPOIEHTaX.
BbIuncisaTh MPOIIEHT OT YKucja M YMCJIO IO €ero
npoieHTty. OKpyrasTh Opobu ¥ IIPOILEHTHI,
HaXOOUThb MPUOIVKEHMUST UMCeT.

Pemnatb  3agauM HA  4YacTu,  IMPOIEHTHI,
MIPOMOPIIMYM, HA HaXOKIeHMe Ipobu (IpolieHTa)

OT BEJMYMHBI M BeJUUMHBI 1O €€ Ipobu
(mpoiieHTy), HOpobmu  (IpolleHTa), KOTOPbIN
COCTaBJIsIeT OOHa BeJMYMHA OT  JPYTOMN.

I[MpuBonuTh, pazdbupaThb, OIEHMBATH pPa3IUUHBbIE
pelleHus, 3aIMCy pelleHniI TEKCTOBbIX 3a/1ay.

WNsBaekatb uHPOpMaLMIO M3  Tabaul, U
auarpamMmm, UHTEepPIPEeTUPOBATh TabJIMUYHbIE
JaHHbIE, OITpeiesIsITh HamboJIblllee 171

HalMeHbIlIee 13 ITpeaCTaBJICHHbIX JAaHHBIX

Harnspguas reoMeTpusi.
Cummetpusi(6 u)

OceBast cummeTtpusi. LlenTpasbHas
CUMMETPUSI.

PacmozHaBaTh Ha uepTeykax UM M300paskeHUSX,
M300pa’kaTb OT pPYKU, CTPOUTh C TMTOMOIIbIO
MHCTPYMEHTOB ¢Gurypy (OTpe3ok, JIOMaHYIO,




[TocTpoeHne cMMMeETPUYHBIX GUTYP.

ITpakTuueckast pabora «OceBast
CUMMETPUSI».

CummeTpusi B MPOCTPAHCTBE

TPEYTrOJIbHUK, IIPSIMOYTOJIbHUK, OKPY>KHOCTD),
CUMMETPUYHYIO JaHHOM OTHOCUTEJIBHO ITPSIMOM,
TOYKMN.

Haxoauth mpuMepbl CUMMETPUM B OKPY3KAIOIIEM
mupe. MopaenupoBarb 13 6ymaru naBe GUTYPBHI,

CUMMeTpPUYHbIE OTHOCUTEJIbHO IIPSIMOIA;
KOHCTPYMPOBaTh reoMeTpuuecKme
KOH(MUrypammmn, VCITOJIb3YSI CBOJVICTBO

cUMMeTpuu, B TOM 4YuCjJe C  IIOMOIIbLIO
IMPPOBBIX PECYPCOB.

HNccnepoBaTh CBOMCTBA WU3y4YEeHHBIX ((uryp,
CBsI3aHHbIE C CUMMeTpUe, UCIIOJIb3VSI
OKCIIepMMEHT, HabJIIoJeHne, Moe/JMpoBaHNe.
OG6ocCcHOBBIBaTh, OIpOBepraTb C IIOMOIIbIO
KOHTPIIPMMEPOB  YTBEpXJEHUsI O CUMMETPUU

buryp.

Boipakenusic
oykBamu (6 4)

I[MTpmeHeHne O6yKB [OJisT  3alMCU
MaTeMaTUUYeCKMX  BBIPD@KEHUM U

IpeaIO>KeHN. bykBeHHbIe
BbIPa>KEeHUS 171 Y1ICJIOBbIE
MO CTAaHOBKU.

BYKBeHHbIe paBeHCTBa, HaXOXXIeHHue
Hen3BeCTHOI'O KOMIIOHEHTaAa. CDOpMy.TIbI

Hcnmonb3oBaTh OYKBBI i1 0O03HAUEHMS UMCe,
MIpM 3alMMCU MaTeMaTUYeCKUX YTBEP>KIeHUI,
COCTaBJISITb  OGYKBEHHbI€  BBbIPA’KEHUSI  I10
YCJIOBUIO 3aZlavi.

NccnaenoBarthb HeCJIO>KHbIE Y1ICJIOBbIE
3aKOHOMEPHOCTH, MCIIOJIb30BaTh OYKBbI MJISI UX
3aMmUcu.

Bprumciasite uncjoBoe 3HaueHMe OYKBEHHOI'O
BbIpasKeHUsI MPU 3aJJaHHbIX 3HAUEHUSIX OYKB.
3anuceiBath (GopmMysibl: MepumMeTpa U IUIOMIAAU
ITPSIMO- YT OJIbHUKA, KBaapara; TJTAHbBI
OKPY>KHOCTMU, IUIOIIAAM Kpyra; BBINOJIHATH
BBIUYMCJIEHUS 10 3TUM hopmyiaM.

CocraBnsiTb  (opMyJibl, BbIpaskaloIlye 3aBUCUMOCTU
MEXIy BeIMYMHAMU: CKOPOCTb, BpPEMS, pPaCCTOSIHUE;
1leHa, KOJIMYECTBO, CTOMMOCTD; IPOU3BOAUTEIHHOCTD,
BpeMsi, OOBEM pabOThI; BBINOJHATh BBIUMCIEHUS IO
9TUM (hopMYyJIaM.




HaxonuTth HeusBeCTHbINI KOMIIOHEHT apudMeTrn4yecKoro
JIelCTBYS.

Harnsignas reomerpusi.
Durypsl Ha MJIOCKOCTH
(14 g

YeTbIpEXYTOJIBLHUK, ITPUMEPbI
YeThIPEXYTOJIbHMKOB.
ITpssmoyroapHMK, KBagpaT: CBOMCTBA
CTOPOH, YTJIOB, AMaroHaJsieun.
N3mepenne yrioB. Buabl
TpeyrosibHUKoB.I lepumeTp
MHoroyroJsibHuKa. [itoiaas purypsel.
DopmyJibl TIeEpUMeTpa U IJIOIIAaN
IPSIMOYTOJIbHUKA. [ TpubmmskeéHHOE
n3MepeHue rIoiaan puryp.

ITpakTuueckast pabora «Ilimoiaas
Kpyra»

N3o06paskaTh Ha HEJIMHOBAHHOM M KJIETYATOM

6yMare C MCIIO/Ib30BaHMEM t-IepTé)KHI:aIX
MHCTPYMEHTOB ‘JETpréXYI‘OIIbHI/IKI/I C 3aJaHHbIMMU
CBOMICTBaMM: C ImapaJijieJ;ibHbIMM,

MMepNeHANKYJIIPHBIMI, PaBHbIMM CTOPOHAMM,
MpSIMbIMM  yIJIaMU WM Op., PaBHOOEeOPEHHbIN
TpeyroybHuK. [IpegmaraTs u 06CyXaaTh CIOCOOBI,
aJITOPUTMBbI TTOCTPOEHMSI.

NccnenpoBaTh, VUCIIOJIb3Y S SKCIIEPMMEHT,
HabJrogeHne, MOIeJMpoOBaHMe, CBOVICTBa
MpSIMOYTOJIbHMKA, KBaapara, pa30ouBarb  Ha
TpeyrojbHuKk. O60CHOBBIBATh, ONPOBEPraTh C
IIOMOIIbIO KOHTPIPMMEPOB YTBEPXKOEHUS O
MpSIMOYTOJIbHUKE, KBajJpaTe, paclo3HaBaThb
BepHbIE U HEBEPHbIE YTBEPXKIEHMSI.

HN3mepsaATh M CTPOUTH C MOMOIIBIO TPAHCIIOPTHUPA
yIJbl, B TOM UMCJie B  MHOTIOYT'OJIbHUKE,
CpaBHMBATh VIJIbl; pacmo3HaBaThb OCTpbIE,
MpsIMbIe, TYTIbIE, pa3BEPHYTHIE YTJIBI.
PacniosHaBaTh, mu300pakaThb OCTPOYTOJIbHBIN,
MpsSIMO- YTOJIbHBIN, TYTIOYTOJIbHBIN,
paBHOOEIpeHHbIN, PaBHOCTOPOHHUM
TPEeYTOJbHUKMA.

BorunciasaTtsb repuMeTp MHOT'OYTOJIbHMKA,
IUIONIaAb MHOTOYTOJbHMKA pa3dueHmeM Ha
MIPSIMOYTOJIbHUKMA, Ha paBHbIE Gurypsi,
VMICIIOJIb30BaTh MeTpUuYecKue e IVMHULIbI
M3MepeHUsI OJIVHbI U TIJIOMIAIN.

Ucnonb3oBarh NpubIMKEHHOE WM3MepeHue IJIMH U
IJIOIIAe Ha KieTyaroy Oymare, MpUOIDKEHHOE
M3MepeHye IJIMHbI OKPYKHOCTH, TJIOIIAIM KPyTa.

ITosto)kuTEIBLHBIC U

Ilenbie umcaa. Moagynap  4ucia,

ITpuBoaUTDH npuMepbI MCITOJTb30BaHMSI B




OTpUIIATeIbHbIE YMC/Ia
(40 v)

reoMeTpuyeckas MHTEepIHpeTanus
MoayJist. YmcioBbie MPOMESKYTKHA.

ITonoskurenpHble U oTpullaTeJIbHbIE
qunciia. CpaBHeHI/Ie ITOJIOKUTEJIbHDbIX N

OTpUIIATEIbHbBIX yucel.
Apudpmernyeckue OenCTBUS C
TTOJIOKUTEIbHBIMU 17§

OoTpuUIIaTeJIbHbBIMUM UMCJ/IaMMN.

PelteHne TeKCTOBBIX 3aa4

peaJibHOM SKMU3HU
OoTpMlaTeJIbHbIX YMCeJl.
HN3o6paskaTh 1iejible 4ucja, MOJIOKUTEJIbHbIE U
oTpuIaTeJIbHbIE UYMC/Ja TOYKAMM HA YMCJIOBOM
MIPSIMO, MCITI0JIB30BaTh UYMCJIOBYIO MPSIMYIO OJISI
CpaBHEHMST UMCeJl.

IMIpuMmeHsaTsh nmpaBwuia CpaBHEHMH,
YyIOpSAAOYUBATH Iie/Ible Y1C/ia; HAXOAUTh MOIYJIb
yucIa.

dopmyaupoBaTh paBW/ia  BbIUUC/IEHUS  C
TTOJIOKUTEJIbHBIMU U OTPULIATEJIbHBIMU UMCJIaMM,
HaXOAUTh 3HAYEHMSI YMCJIOBbIX BbIPasKeHMI,
cogepKalluxX OeNCTBUS C IMOJIOXKUTEJIbHbIMU U
OTpULATEJIbHBIMM YMCJIAMU.

IIpuMeHSTH CBOMCTBA CJIOKEHMSI M YMHOSKEHMS
IJISI Ipeo6pasoBaHMsi CYMM UM ITPOM3BEIeHUI.

ITOJIO>KUMTEJIbHBbIX n

IIpencraBneHne TaHHBIX
(6 9)

IMpssmoyrosibHast cucTemMa KOOPAMHAT
Ha ockocTu. KoopamHaTbl TOUKM Ha
IJTOCKOCTHU, abCcLycca M OpauHara.

CrosbuaThie 1 KPYroBble AMarpaMMabl.

[MpakTnueckass pab6ora «IlocTpoeHme
auarpamMm». PellleHne TEKCTOBBIX
3amadu, coaepsKalmx JaHHbIe,
rpencTaBJieHHble B TabiuIlax M Ha
auarpaMmmax

OOBSICHATP ¥  WUIIOCTPUPOBATh  IOHSATHE
MIPSIMOYTOJIbHOM CHUCTEMBbI KOOpAMHAT Ha
TIJTOCKOCTU, MCITOJTb30BaTh TEPMUHOJIOTUIO;

CTPOUTH HAa KOOPAMHATHOM IIJIOCKOCTU TOUKU U
¢durypbl nmo 3agaHHbIM KOOpJMHATaM, HAXOAUTb
KOOpAMHAThI TOYEK.

Yurarh crTosibuaThble U KPYroBble IOMarpaMMbl;
MHTEePpIpeTHpPOBaTh IaHHbIE; CTPOUTH
cTosibuaTbie OUarpaMMbl. Wcnonb3oBaTh
MHGOpMAaLNIO, MpPenCcTaBJIeHHYIO B Tabauiax, Ha
auarpaMmax nOJjisi pemeHmsi TEeKCTOBbIX 3ada4d U
3a7a4 U3 peaibHOM >KU3HU.

HarnsgHas reomerpus.
Durypsl B IPpOCTPAHCTBE
(C))

I[TpssmoyrosbHbIN
KyO, TIipmusMa,

IWJIMHAD, iap 17
N3ob6paskeHne MPOCTPAHCTBEHHBIX
dburyp. ITpumepsbl Pa3sBEPTOK
MHOTOI'PaHHUKOB, HWJIMHAPA u

rnapaJsuiesenmuIies,
nupamMmuaa, KOHYC,
cdepa.

PacnioznaBarb Ha yepTeskax, PUCYHKAaXx,
OIUChIBATh NOUpaMuay, INIpuUsMy, LIWIMHAD,
KOHYC, IIap, wu300pa>kaThb WUX OT PYKU,
MozenupoBaTb ¥3 Oymaru, IUIaCTUJIMHA,

rmpoBosioku u ap. IIpuBoauTs mpumMepbl 06HEKTOB
OKPY>KaIoIIero Mupa, MMEeIOIINX dopmbI




KOHYCa.

[Tpaktnueckass pabora «Co3zaHue
MopeJiei ITPOCTPAHCTBEHHBIX (pUryp».

ITousarue o6bEMa; eIVHUITbI
namepeHuss obbeéma. OOBEM ITPSIMO-
YTrOJIBHOTO Tlapasuiesenuiiesia, Kyoa,
dopmysibl 06BbEMA

Ha3BaHHBIX TeJl.
Hcnosb30BaTh TEePMMHOJIOTHMIO: BepIIMHA, pe6po,
rpaHb, OCHOBaHMe, BBICOTA, PaaAMyC M OUaMeTp,
pa3BEépTKa.

HN3yuaTh, MCIIONB3ysI SKCOEPUMEHT, HaOJIIO/IeHNE,

nusMmepeHnmue, MozgeJimpoBaHue, B TOM yucjie
KOMIIBIOTEpPHOE, J41 OIINCHIBATD CBOMCTBa
Ha3BaHHbIX TeJ, BbISAABJIATD cxoacTBa nu

Pa3INUMS: MEXIY MMPaMUION U TIPU3MOI; MEXIY
IVJIMHAPOM, KOHYCOM M IIIapOM.

Pacnmo3sHaBaTh pasBEPTKM I1apasuiesienumena,
Ky0a, mpu3Mbl, NMMPaAMUIbI, KOHyCa, HWINHIPA;
KOHCTPYUPOBATH [JaHHbIe Tejla U3 pPa3BEPTOK,

co3maBaTth wux wmozeau. Co3gaBaTh MoAeIn
MMPOCTPAHCTBEHHbBIX buryp (n3 oymaru,
MIPOBOJIOKM, TJIACTUJIMHA U AP.)

HN3mepsaTs Ha  Mojgensax: IJIMHBI pébep

MHOTOIPaHHMKOB, AMaMeTp Iapa.
BeiBoguts ¢opmysry o6bEMa MNPSIMOYTOJIbHOTO

rapaJiiesenuiiesa.

Boerunciasite o dbopmynam: 06BEM
MIPSIMOYTOJIbHOT'O rnapasiiesienuriesia, Ky0a;
MUCIIOJIb30BaTh €OVMHUIIBI M3MepeHUs: OObEMA;

BBIUYUCJISITD OOBEMBI TEJI, COCTAaBJIEHHBIX U3 KyOOB,
rapasuiesIenuIieIOB; peuiaTh 3aJaumM C peajbHbIMU
JaHHBIMMA.

IToBTOpEeHne, 06061IeHNE,
Cucremarusanus (20 4)

IToBTOpEHNEe OCHOBHBIX IOHSATHUI ¥ METOJIOB
KYpPCOB 5 1 6 KJ1acCOB, 00600I1IeHIEe U
cycTeMaTH3anms 3HaHui

BbruncisiTh 3HaueHMs BbIPasKeHMM, COIepsKaIlX
HaTypaJsbHble, 1eJble, TTOJIOKUTEJIbHbIE U OTpUIlaTe/IbHbIe
yycsia, OObIKHOBEHHbBIE U IECITUYHBIE IPOOY, BBITIOIHSITh
Mpeobpa3soBaHMsI Uycesl U BbIpakeHMUIA.

BoiOupaTrh crioco6 cpaBHEHUS UMCEJ, BbIYMCIEHWUIA,
MIPUMEHSITh CBOMCTBA apu(pMeTUUYeCKUX AEMCTBUN AJIs
PaALMOHAIU3ALVIM BbIYMCIEHUIA.

Pematp 3agaun u3 peasibHOM SKU3HM, IPUMEHSTh




MareMaTMuyecKye 3HaHUS AJIS pelleHus] 3amad M3 OPYTUX
MpeaMeTOoB.

Pematsp 3agaun pasHbIMM Crioco6amu, CpaBHUBATD,
BBIOMPATb CIIOCOOBI pelieHus 3aaunl.

Ocy1ecTB/IATh CAaMOKOHTPOJIb BBITTOTHSIEMbBIX AEMCTBUI
¥ CaMOIIPOBEPKY Pe3ysIbTaTa BbIUMCIIEHNUN

[Tpu paspaboTrke paboueii MporpaMMbl B TEMAaTMYECKOM TUIAHMPOBAHUY JOJIKHbBI OBITh YUTEHbI BOSMOKHOCTM MCIIOJIb30BAHMST 3JIEKTPOHHbBIX
(1mdpoBbIx) 0O6pa3oBaTeIbHBIX PECYPCOB, SIBJSIONIMXCS YUeOHO-METOANYECKMMY MaTepuaiaMy (MyJIbTUMeOUIAHbIE POr'PaMMbl, 3JIEKTPOHHbIE
YUYEOHMKY U 3aIaYHVKM, 3JIEKTPOHHBIE OMOIMOTEKM, BUPTYaIbHbIE JTAOOPaTOPM, UTPOBbIE ITPOTPAMMbI, KOJUTEKIIMM IU(GPOBbIX 0O0pa30BaTETbHBIX
pPecypcoB), UCIIOJIb3YeMbIMM [IJIs OOyUYEeHMsT ¥ BOCIIMTAHMS Pa3IMUYHbIX TPYIII MTOJIb30BaTesiel, MpeCcTaBIeHHbIMU B 3JIEKTPOHHOM (LG pPOBOM) B
" peanm3yroimMu aumaktuueckme BosmoxkHoct UKT, comepskaHne KOTOPhIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 0Opa3oBaHMM.

PABOYA ITPO'PAMMA YUEBHOI'O KYPCA «AJII'EBPA». 7-9 KJITACCBHI

LHEJIN N3YUEHWSA YUYEBHOT'O KYPCA

Aurebpa SIBJIIETCS OTHUM U3 OMTOPHBIX KyPCOB OCHOBHO IIIKOJIBI: OHAa OOecreunBaeT U3ydyeHne Ipyrux AUCIUIUIMH, KaK eCTeCTBEHHO- HayYHOrOo,
TaK ¥ TYMaHUTApHOT'O LIMKJIOB, €€ OCBOEHME HEOOXOIMMO /IS TPOAOJIKeHNST 00pa30BaHMs M B IOBCEIHEBHO KMu3HM. Pa3BuTie y o6yvarommxcst
HAyYHbIX TPEJCTaBIEHMIA O TIPOUCXOKIEHNN U CYIIHOCTY ajirebpandeckux abCcTpakinii, Criocobe OTpaskeHMst MaTeMaTuIeCcKoil HayKo SIBJIEHUI U
MPOIIECCOB B IIPUPO/Ie U OOIIECTBE, POJIY MAaTeMaTUUECKOTO MOAEIMPOBAHMS B HAYYHOM ITO3HAHMM U B IIPAKTUKE CITOCOOCTBYET (hOpMUPOBAHNIO
HAay4YHOT'O MMPOBO33PEHMS ¥ KAUeCTB MbIIIJIEHNST, HEOOXOAMMbIX JIJI afarTalii B COBpEMEHHOM IMGPOBOM oO11IecTBe. 3yueHne anre6pbl
€CTeCTBEHHBIM 00pa3oM oOecIieuBaeT pa3sBUTHE YMeHMsT HabJII01aTh, CPaBHUBATh, HAXOAUTb 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTY MBIITUIEHMSI,
CITOCOOHOCTY apryMeHTMPOBAaHHO OOOCHOBBIBATh CBOM AEMCTBUS U BbIBOMbI, POpMYIMpOBaTh yTBepkaeHMs1. OcBoeHMe Kypca aireopbl
obecreunBaeT pasBUTHE JJOTUUYECKOTO MbIIIJIEHMS OOYUAIOIMIMXCSI: OHM MCITOIb3YIOT MeTyKTUBHbIE U MHIYKTUBHbBIE pacCyKaeHus, 0000I1IeHe U
KOHKpeTu3alnio, abcrparupoBanme 1 aHayioruto. ObyueHne ajiredpe mpearosaraeT 3HaUUTEIbHbIN 00BEM CAMOCTOSITETbHOM AesTeIbHOCTYU
00YyYaIoIIMXCsl, TO3TOMY CaMOCTOSITeJTbHOE pellleHle 3a[jau eCTeCTBEHHBIM 00pa3oM SIBJISIETCS peay3alyen AesiTeIbHOCTHOTO TIPUHIIAIIA OOyYeHNs.
B ctpykType nporpammbl yue6HOro Kypca « Ajredbpa» OCHOBHOM IIKOJIbI OCHOBHOE MECTO 3aHMMAIOT CoiepykaTebHO-MeToauueckue Juunn: «Yucia
Y BBIUMCJIEHMS»; « AnreObpandeckyie BhIPasKeHUSI»;

«YpaBHeHMSs U HepaBeHCTBa»; « DyHkiMn». Kaxkaas n3 aTux cofiepskaTesibHO-MEeTOAMUYECKMX JIMHMIA Pa3BUBAETCS HA MIPOTSDKEHUM TPEX JIET U3YUEHUS
KypCa, eCTeCTBEHHBIM 00Pa30oM MepPervIeTasCh 1 B3aMMOAEMCTBYS C IPYTUMM ero JIMHUSIMU. B xoe n3yuyeHus: Kypca 00yJatommmMcs TPUXOAUTCS
JIOTMYECKM PaCCYsKIaTh, UCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3M C 3TUM 11e71ecO000pa3HO BKIKOUUTD B IIPOrpaMMy HEKOTOpbIe
OCHOBBI JIOTMKMY, IIPOHM3bIBAIOIIIME BCE OCHOBHbIE PA3Ze/ibl MAaTEMATUUECKOTO 06Pa30BaHMsI M CITIOCOOCTBYIOLIME OBJIAIEHUIO OOYYAIOIIMMICS OCHOB
YHUBEPCATbHOTO MaTeMaTHUYeCKOro s13bika. Takum 06pa3oM, MOSKHO YTBEPsKIATh, UTO COAEPSKATEIbHOM U CTPYKTYPHOM OCOOEHHOCTBIO Kypca



«Aurebpa» SIBJISIETCS €0 MHTETPUPOBAHHbBIN XapaKkTep.

Copepskanue JHUM «Yncsa M BIYMCIEHUS» CJIYKUT OCHOBOJ [IJIST JaJIbHEMIIIErO M3yUYeHNs MaTeMaTUKY, CITIOCOOCTBYET PasBUTHUIO Y OOYYAIOIINXCS
JIOTUYECKOTO MbIIIUTEHMSI, POPMMUPOBAHMIO YMEHMS TTOJTb30BaThCS AJITOPUTMaMM, & TAKKe MPUOOPETEHNIO TTPAKTUIECKMX HABBIKOB, HEOOXOIMMbBIX
IJ1S1 TIOBCETHEBHO sKM3HM. Pa3BuTye MOHATHS O YMCJ/ie B OCHOBHOM IITKOJIE CBSI3aHO C PallMOHAIbHBIMY M MPPAIMOHAIbHBIMM UM CJIAMMA,
(dbopmupoBaHeM IpeCTaBIeHMIA O AeICTBUTETBHOM UmMce. 3aBeplieHne OCBOeHMS YMCJIOBON JIMHUM OTHECEHO K CTapIlieMy 3BeHY OOIIero
06pa3oBaHMsI.

CopepskaHue OBYX ayirebpanueckux JMHUN — «AnreGpandeckye BbIpasKeHMs» U « Y paBHEHMST M HEPABEHCTBA» CIIOCOOCTBYET (hOPMUPOBAHNIO Y
00YyYaoIIMXCST MaTEMaTMUECKOTO arnapara, HeoOXOAMMOTro JIJI pellleHNsT 3a/1au MaTeMaTUKM, CMEKHbBIX ITPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHbBIX
3ama4d. B ocHOBHOM 111KOJIe y4eOHbIN MaTepyuas IPyInupyeTcss BOKPYT paliMOHaIbHbIX BbIpKeHU. Airedpa TeMOHCTPUPYeT 3HaueHe MaTeMaTUKu
KaK SI3bIKa JIJI IOCTPOEHMSI MaTeMaTUYeCKX MOJIesieit, OMMCAHMSI IPOIeCCOB U SIBJIEHMI peaJibHOTrO Mupa. B 3amaun o6yuenns aaredbpe BXOOST
TaKk>ke JajibHelllee pa3BUTIE AJITOPUTMUUECKOTO MbIIIIEHNSI, HEOOXOAMMOTO, B YaCTHOCTH, JIJIsI OCBOeHUsT Kypca MHGOPMAaTUKH, U OBJIafieHue
HaBbIKaMM JIeIYKTUBHbBIX paccy>kaeHuii. [Ipeobpa3oBaHme CMMBOIbHBIX ()OPM BHOCUT CBOM crielinbmuecKuit BKJIa, B pa3BUTHE BOOOpakeHus,
CIIOCOOHOCTEN K MaTeMaTU4eCKOMY TBOPUYECTBY.

CopepskaHne GyHKIMOHATbHO-Tpa(GMUeCcKoii JIMHUYM HalleJIEHO Ha MOJTyYeHye IIKOJIbHUKAMY 3HaHUI 0 GYHKIMSX KaK BaKHENIIIeN MaTeMaTUUeCKOn
MoJ e IJ1s1 OMMCaHMS U UCCeqOBaHMs pa3HO- 0Opa3HbIX MTPOIIECCOB U SBJIEHUI B IpUpoje 1 ob1iecTBe. M3yueHne 3TOro Matepuana CiocoocTByeT
Pa3sBUTUIO Y OOYYAIOIIMXCS YMEHMS MCITOJIb30BaTh Pa3/IMYHbIe BbIPA3UTe/IbHbIE CPEICTBA SI3bIKa MaTEMATUKM — CJIOBECHbIE, CUMBOJINYECKHE,
rpaduuecke, BHOCUT BKJIaJ, B GOpMIUPOBaHMe MPECTaBIeHMIA O POJIM MaTeEMaTUKM B Pa3- BUTUY LIMBUIU3ALUYN U KYJIbTYPbI.

MECTO YUEBHOTI'O KYPCA B YUEBEHOM IUVTAHE

CorJtacHo yuyeGHOMY IJIaHy B 7—9 Kj1accax M3ydyaeTcsl yueOHbIN Kypc « Anrebpa», KOTOPbI BKIIOYAET CJIEAYIOIIE OCHOBHbIE PaszeJibl
comepkauust: «Uncsa v BBIUMCTIEHUS», « AJITebpandecKie BhIpasKeHUs », « Y paBHEHMST M HepaBeHCTBa», « DyHKIMM».

Yue6HbIN TIJIaH Ha U3ydyeHue aaredbpbl B 7—9 kaccax OTBOAUT He MeHee 3 yueOGHbIX YacOB B HeJleJI0 B TeueHMe Kaskgoro roaa ooy4yeHus, BCero 3a
TpU rojia 00ydyeHns: — He MeHee 306 yueOHbBIX YaCOB.

COIEP)XAHUE YUYEBHOI'O KYPCA (ITO TOOIAM OBYUEHUS)

7 Kacc

Yncia v BBIMUCTIEHUSA

PanmonanbHbIe unciia

Ilpo6u OOBIKHOBEHHBIE U AECATUYHbIE, IepPeXo OT OTHOM (HOopMbI 3ammcy apobeit K Apyrou. [ToHsaTHe palyoHaaIbHOTO YMCIa, 3aCh, CPaBHEHNE,
YIIOpSIHOUMBaHMe PAllMOHATbHBIX uKcesl. ApubmeTndeckue IeiCTBUS C pallOHAIbHBIMY uncaamu. PellieHe 3amad u3 peasbHOM MTPAKTUKM Ha YaCTH,
Ha Jpobu.

CreneHb C HaTYpaJbHBIM ITOKa3aTeJIeM: OIpefiesieHe, TpeobpasoBaHye BbIpaXkeHii Ha OCHOBE OIpeiesieHMsl, 3anch 00bIMX unces. [IpoieHTsI,
3aMmyCh MPOLEHTOB B BUJIE APOOY U APOOU B BUAE MPOLEHTOB. Tpy OCHOBHBIE 33/1aUM Ha MPOILIEHTHI, PellieHMe 3a/1a4 U3 peaabHOM MPaKTUKNA.
[TpymeHeHMe MPU3HAKOB AEUMOCTH, PA3JIOKeHe Ha MHOXXUTEIV HaTypaJbHbIX YMCEeT.

PeasnbHble 3aBUCHMOCTHM, B TOM YMCJIE TIPSIMast ¥ 06paTHast MPOMOPLUMOHATBHOCTM.



AnreopanuyecKkye BbIpa>keHMSI

[TepemeHHbIe, UMCIOBOE 3HAUEHME BbIpayKeHMs C iepeMeHHOM. [lomycTyMble 3HaUeHMs epeMeHHbIX. [IpecTaBieHne 3aBUCMMOCTI MEXIY
BeJMuYyHaMu B Buze opmysibl. Beruncienus o dopmysam. [Ipeo6pasoBaHme 6yKBEHHBIX BbIPasKEHMIA, TOXKIECTBEHHO PaBHbIE BbIPAsKEHNS,
MpaBwIa MpeoOpa3oBaHMst CYMM ¥ ITPOU3BEAEHMIA, TTPaBUIa PACKPBITUSI CKOOOK ¥ IIPUBEIeHNS TOAOOHBIX CIaraeMbIX.

CBoJICTBa CTeleHM C HaTypaIbHbIM ITOKA3aTeIeM.

OpHowrens! 1 MHOrousieHbl. CTeneHb MHOTOWIeHa. Ci0’KeHue, BbIUYMTaHNe, YMHOKEeHe MHOTOWIeHOB. DOpPMYJIbl COKPAIIEHHOTO YMHOYKEHNS:
KBagpaT CyMMbI U KBagpaT pasHocTu. @opmMysia pa3HOCTM KBaApaToB. PasyioxkeHre MHOTOUJIEHOB Ha MHOXKUTEJIN.

YpaBHeHUS

YpaBHeHMe, KOpeHb YpaBHEeHMs], paBujia Ipeobpa3oBaHMsl ypaBHEHMS, PABHOCUIbHOCTb YPaBHEHUN.

JIvHeltHOe ypaBHEHMEe C OJHOM ITepeMEeHHOM, YMC/I0 KOPHEN JIMHEMHOTO YpaBHEH NS, pellleHe JIMHEMHbIX ypaBHeHMii. CocTaB/ieHNe YpaBHEHWIA 110
yC0BMIO 3aaun. PellieHre TeKCTOBBIX 3a/1au C TOMOIIbIO YpaBHEHMIA.

JInHelHOe ypaBHEHMeE C IBYMSI ITepeMeHHbIMM U ero rpaduk. Cucrema IBYX JMHEMHBIX YPaBHEHMI C IBYMSI IlepeMeHHbIMM. PelieHne cucrem
ypaBHEHUI CIIOCOO0OM MOACTaHOBKU. [IpMMepbl pellleHs TEKCTOBbBIX 3a/1a4 C MOMOIIbIO CUCTEM YpaBHEHMIA.

Koopaunats! u rpadmku. @yHKIIMU

Koopayuara Touku Ha mpsimon. UncioBbie mpoMeXxyTku. PaccTosiHme Mexxay IBYMSI TOUKaMy KOOPAMHATHOM MPSIMON.

[TpsmoyronbHas cucrema koopauHar, ocu Ox u Oy. AGcimcca u opaMHaTa TOUYKM Ha KOOPAMHATHOM IIOCKOCTH. [Tpumeps! rpaduKoB, 3aJaHHbIX
bopmynamu. Urenne rpad@mkoB peasbHbIX 3aBucuMocTten. [Tousatue pyukuyn. ['paduk byukumum. CroicrBa yHKumid. JInHeitHas GyHKUMS, eé
rpaduk. I'paduk dyakuum y = [x|. 'paduyeckoe pellleHne JMHENHbIX YPaBHEHUN M CUCTEM JIMHEMHBIX YpPaBHEHUIA.

8 knacc

Ymucsia ¥ BbIYUCTIEHUS

KsagpaTHbiii KopeHb 13 umcia. [TouaTre 06 uppainoHaabHOM uncie. JecaTuunbie TpuOIKeHns MppanyoHaabHbixX uncen. CBoiicTBa
apudmeTueCcKMX KBaApPaTHbIX KOPHEN U UX IpUMeHeH)e K MpeoOpa3soBaHMIO YMC/IOBbIX BhIPasKEHUI U BbIUMCIeHMSIM. [ eiiCTBUTeIbHbIE UMCIIa.
CrTerleHb C LieJIbIM MTOKa3aTeeM 1 eé cBoyicTBa. CTaHgapTHas 3aIiCh YlMCIa.

Anredopanuyeckue BbIpa>keHUS

KBagpaTHbiii TpEXUIIeH; pasIoskeHe KBaJpaTHOrO TPEXWIeHa Ha MHOKUTEIIN.

Anre6panueckast Apo6b. OCHOBHOE CBOVICTBO anrebpandeckon apobu. CaoskeHne, BBIUMTaHNe, YMHOXKeEHMeE, IeieHe airedpandyeckux Ipooei.
PatyonanbHbIe BhIpakeHusl U UX IMpeobpa3oBaHue.

VpaBHeHMs M HepaBeHCTBa

KBagpaTHoe ypaBHeHMe, GopMyJia KOpHEN KBagpaTHOrO ypaBHeHus. Teopema Buera. Peliene ypaBHeHMI, CBOASILMXCS K JIMHENHBIM U
KBagpaTHbIM. [IpocTeiilie npoO6HO-paliOHaIbHbIE YpaBHEHNS.

['padrueckas MHTepIIpeTalysl YPaBHEHUN C ABYMSI IepeMEeHHbIMM U CUCTEM JIMHEMHBIX YpaBHEHUN C ABYMsI repeMeHHbIMMU. [Ipumepsl pertieHnst
CUCTEM HeJIMHEHbIX YPaBHEHUN C ABYMs IlepeMeHHbIMIA.



PelreHne TeKCTOBBIX 3aa4 a/Ire0pandecKuM CII0COO0M.

UncioBbie HEPABEHCTBA U UX CBOVCTBA. HepaBeHCTBO ¢ OgHOM IepeMeHHO. PaBHOCMIBHOCTb HEpaBeHCTB. JIMHelHbIle HepaBeHCTBA C OJHOM
nepeMeHHOM. CYCTEMBI JIMHEMHbBIX HEPABEHCTB C OJHONM ITlepeMeHHOI.

DOyHRUIMN

ITousaTtue ¢pyukimnu. O61aCTh ONpeae/IeHNsI M MHOKeCTBO 3HaueHni GyHKimu. Crocobbl 3amaHmus QyHKINIA.

I'paduk dyukiymu. YreHne cBoMCTB GyHKIMHU 110 €€ rpaduky. [Ipumepsr rpadukoB byHKIMM, OTPasKaIOIINX peasbHble Mporecchl OyHKIMM,
OIMCBHIBAOLLE [IPSIMYIO ¥ OBPATHYIO [IPONIOPLIMOHANIbHbIE 3aBUCHMMOCTY, uX rpabuxn. OyHkpm vy = x5, v = x5,y = Vx, y = [x].
'paduueckoe pereHre ypaBHEHUM M CUCTEM YpaBHEHUMN.

9 kJacc

Ymcia U BbIUMCIEHUS

HeiicTBUTE/TbHbIE UMCIIA

PanyonanbpHbIe Unca, MppalyoHaIbHbIe UMC/ia, KOHEUHbIE M OeCKOHEeUHbIe MeCITUYHbIe Npo6y. MHOKeCTBO Ie/iCTBUTE/IbHBIX UMCeJT;
IEeJICTBUTEJIbHbBIE UMCJIa KaK OeCKOHEUHbIE TeCsITUUHbIEe Ipo6u. B3auMHO OTHO3HAaUHOE COOTBETCTBIME MEXKIY MHOKECTBOM JeMCTBUTEIbHBIX UMCEeN U
KOOPIMHATHON IIPSIMOIA.

CpaBHeHle IeMCTBUTENIbHBIX uncesl, apudMeTniecKkye OeiiCTBUSI C JelICTBUTETbHBIMU YMCIaMMI.

HN3mepeHus, IpuoOIMKeHUSI, OIIEHKN

PasmMepbl 06bEKTOB OKPY3KAIOIIETO MUPA, IJIUTETbHOCTD ITPOLIECCOB B OKPYSKAIOIIEM MUPE.

[Tpubaus>kEHHOE 3HAUEHMEe BeJIMUYMHBI, TOUHOCTb Npubmskennus. Okpyrienne uucesl. [IpukuaKa 1 olieHKa pe3ybTaTOB BbIUMCIEHMIA.

VpaBHeHMSI U HepaBeHCTBa

YpaBHeHUS C OIHONM ITepeMEHHON

JInnenHoe ypaBHeHue. Perienne ypaBHeHUM, CBOISIIMXCS K JIMHEHBIM.

KBagpaTHoe ypaBHeHMe. PellieHne ypaBHeHMI, CBOASIIIMXCS K KBaApaTHbIM. bukBagpaTHoe ypaBHeHMe. [IprmMepsl peltieHMst ypaBHEHMIA TPeTbel U
YeTBEPTOJ CTeIeHel pas3jiosKeHeM Ha MHOKUTEJIN.

Peiiienne gpoOHO-paIMOHaIbHBIX YpaBHEeHU. PellieHre TeKCTOBbIX 3a/1a4 aJredbpanyeckum MeTOIOM.

Cucrembl ypaBHeHUI

YpaBHeHMe ¢ IBYMS TIepeMeHHbIMU U ero rpaduk. PellleHne cucTeM IBYX JIMHEMHBIX YPaBHEHMIA C IBYMSI IIepeMeHHbIMI. PellieHne cucreM OByx
ypaBHEHUI, OHO U3 KOTOPBIX JIMHEIHOe, a IPyroe — BTOpOU cTerneHu. I'paduyeckast MHTepIipeTalusi CUCTEMbl YPaBHEHUN C IBYMs IepeMeHHbIMMA.
Pelitenne TeKCTOBBIX 3aja4 a/IreOpaMyecKuM CII0COOOM.

Hepasencra

UncioBble HEPaBEHCTBA U X CBOVICTBA.

Pernienne auMHeHbIX HEPAaBEHCTB C OJHOI IIepeMeHHOM. PellleH1e cucTeM JIMHEHBIX HEpaBeHCTB C OJHON nepeMeHHoi. KBagpaTHbie



