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1. HOACHUTEJIBHAA 3AIIMCKA

PaGouas nporpamma yue6Horo npeamera «Marematuka» pazpadoTaHa Ha OCHOBE TPEOOBAHMIA:
* @enepa’abHOr0 TOCYAAPCTBEHHOIO 00pa30BaTEIbHOIO CTAaHJApPTa OCHOBHOI'O 00IIEero 0O0pa3oBaHMs, YTBEPKAECHHOTO
npukazoM MuHnucrepctBa mnpocBemieHuss Poccuiickoit ®@enepauuu ot 31 mas 2021 r. Ne 287 “O6 yrBepkaeHUU
dbenepaibHOTO rocyJapCcTBEHHOT0 00pa30BaTEILHOTO CTaHAapTa OCHOBHOTO 0011ero oopazoBanus’ (GI'OC O00),
= B cooTBeTcTBUHU C [IpuMepHOil paboueil mporpaMMoii OCHOBHOTO oOuiero odpaszoBanus «Marematuka» (ans 5—9 kmaccos
0o0pa3oBaTeIbHBIX OpraHu3aluii)», OJ00pEHHON pelmieHueM GenepaabHOr0 Y4eOHO-METOAMYECKOr0 OOBEIUHEHUS TI0
ob1emy o6pazoBanuio, mporokoi 3/21 ot 27.09.2021 r.,
" B COOTBETCTBUM C  OCHOBHBIMHU HaIpaBJICHUSIMU BOCIHMTATENbHON JEATEIbHOCTH, ONpEIEICHHbIMU B pasjene
"OOHOBJICHHE BOCIUTATEIBHOTO MPOIIECCa C YYETOM COBPEMEHHBIX JOCTH)KEHHMM HAyKd M Ha OCHOBE OTEUECTBEHHBIX
tpanuuuii" Crtparerun pa3Butus BocuuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 ronma (pacmopsixeHue
[TpaButenncTBa Poccuiickoit @eneparuu ot 29 mast 2015 roma Ne 996-p),
" B COOTBETCTBHMU C TMporpammoit BocmutareidbHol padotei MBOY COII Ne 33 ApTeMOBCKOro TOpPOACKOTO OKpyra
[Ipumopckoro kpas,
U o0ecreunBaeT JOCTHXKEHHUE MIIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS IIPOrpaMMbl OCHOBHOI'O 0011ero oopa3oBaHusi. B paboueil mporpamme
yueOHoro npenmera «MaTemMaTHKa» y4TeHbl OCHOBHBIE HAIIPABJICHHS BOCIIUTATENbHON S TEIbHOCTH:
. 'paxxpaHckoe BOCIIMTAHUE.
. [TarppuoTryeckoe BOCIIMTAHUE.
. JlyXOBHO-HpaBCTBEHHOE BOCIIUTAHUE.
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4. DcTeTnyecKoe BOCIIUTAHHUE.

5. ®usnueckoe BocnuTanue, GOpMHUPOBAHUE KYJIBTYPHI 3I0POBbS U SMOITMOHATIEHOTO OJIArOMOTY UK.

6. TpynoBoe BociuTaHuE.

7. DKOJOTUYECKOE BOCITUTAHHUE.

8. LleHHOCTH HAYYHOTO TTO3HAHUS.

B paboueil nporpamme yuteHbl Ujien U nojoxkeHuss KoHuenmuu pa3BuTHsi MatemaTudeckoro obpaszoBanus B Poccuiickoit ®@enepanuu. B
smoxy 1 poBoii TpaHchopmaiuu Beex chep YeI0BeUECKON NeATeIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3
0a30BOM MaTeMaTHYE€CKON MOJATOTOBKHU. Y’K€ B IIKOJE MAaTEMAaTHKA CIYXXUT OMOPHBIM MPEAMETOM I U3YUYEHHUS CMEXHBIX JAUCIUIUIMH, a

MOCJ€ IIKOJIBI peaJibHOM HEOOXOAMMOCThIO CTAaHOBUTCS HENpEphIBHOE OOpa3oBaHHME, 4YTO TpeOyeT TOJHOLEHHOW 0a30Boi



00111e00pa30BaTeNbHONM MOJATOTOBKH, B TOM YHCIIE U MaTeMaTUYECKOW. DTO OOYCIIOBIEHO T€M, YTO B HAIllM JHU PACTET 4uClo npodeccuid,
CBSI3aHHBIX C HETIOCPEJCTBEHHBIM MPUMEHEHUEM MaTeMaTUKU: U B cPpepe IKOHOMUKH, U B OU3HECE, U B TEXHOJIOTMYECKUX 00JIACTIX, U JaXe B
rymMaHuTapHeix cepax. Takum o6pa3oM, Kpyr MIKOJLHUKOB, JJIsI KOTOPBIX MaTEMAaTHKa MOXKET CTaTh 3HAYUMBIM MPEAMETOM, PACIIUPSIETCS.
[IpakTryeckasi MOJAE3HOCTh MAaTeMaTUKU OOYCIIOBJIEHA TEM, YTO €€ MPEIMETOM SIBJISIIOTCS (DyHIaMEeHTalIbHbIE CTPYKTYPhI HAIIETO MHpA:
MIPOCTPAHCTBEHHBIC (POPMBI U KOJIMUYECTBEHHBIE OTHOIIECHUSI OT MPOCTEUINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIBITE, JO JIOCTATOYHO
CJIOKHBIX, HEOOXOAUMBIX JIJISl Pa3BUTHUSI HAYYHBIX U NMPUKIAAHBIX UeH. be3 KOHKpPETHhIX MaTeMaTUYECKUX 3HAHUN 3aTPyIHEHO MOHUMAaHUE
MPUHIIMIIOB YCTPOMCTBA W HCIOJb30BaHUS COBPEMEHHOM TEXHUKH, BOCHPHUSATHE U HUHTEpIpETallds pa3sHOOOpa3HOW COIHMaTbHOM,
PKOHOMUYECKOM, MOJIMTHUECKON HH(popMaIuu, MaiodhPeKTUBHA MOBCEAHEBHAS MpaKTUUECKas JNesITeNbHOCTh. KaxkoMy ueloBeKy B CBOEH
KU3HU TPUXOIUTCS BBIMOJIHATH PACUETHI U COCTABIATh aJTOPUTMBbI, HAXOJUTh U MPUMEHSATh (DOPMYIIbI, BIIaJIETh MPAKTUICCKUMU TTPUEMAMHU
TCOMETPUYECKUX H3MEPEHUN U TMOCTPOCHUM, YUTaTh MH(OpMAINIO, MPEJCTABICHHYI0 B BHUJAE TaOJHI], AMarpaMM M TpaduKoB, KUTh B
YCIIOBUSIX HEOMPENCIEHHOCTY U TOHUMATh BEPOSTHOCTHBIM XapakTep CiydalHbIX coObITUi. OIHOBpPEMEHHO ¢ pacuupeHuem cdep
IPUMEHCHHS] MaTeMaTUKA B COBPEMEHHOM OOIIIeCTBE BCE 00JIee BaXKHBIM CTAHOBUTCS MaTEeMAaTHYECKUM CTHIIh MBIIICHHUS, TTPOSIBIISIOIIHICS B
OnpeAeIEHHBIX YMCTBEHHBIX HaBbIKax. B mpolecce H3ydyeHUs MaTeMaTHKH B apceHal MPUEMOB W METOJOB MBIIIJICHUS YEIOBEKa
€CTEeCTBCHHBIM 00pa30oM BKIIOYAIOTCS WHIAYKIMS W ASAYyKIUs, OOOOIEHHE W KOHKpETHU3allus, aHallu3 W CHUHTE3, Kilaccudukamus u
cuctemaTu3anus, abcrparupoBanue u aHanorus. OOBEKTHl MaTEMATHYECKUX YMO3AKIIOUEHUH, NMpaBUjia UX KOHCTPYMPOBAHUS PACKPHIBAIOT
MEXaHM3M JIOTHYECKUX MOCTPOEHUH, CIOCOOCTBYIOT BhIpaOOTKE yMEHHUS (OPMYIHpPOBaTh, OOOCHOBBIBATH U JIOKA3bIBATh CYXKIACHHS, TEM
caMbIM pPa3BUBAIOT JIOTUYECKOE MBINUICHUE. Beayias poib NpUHAAIEKUT MaTeMaTHKe U B GOPMUPOBAHUU AJTOPUTMUUYECKON KOMIIOHEHTHI
MBIIUICHUS] 1 BOCHUTAHUM YMEHHUU JE€WCTBOBATh MO 3aJaHHBIM aJrOPUTMAaM, COBEPILICHCTBOBATh M3BECTHBIE U KOHCTPYHMPOBAaTh HOBbIE. B
Mpoliecce pelieHus 3aja4y — OCHOBOM yueOHOH NesATeIbHOCTH Ha YpOKaX MAaTeMAaTHKH — Pa3BUBAIOTCS TAK)Ke TBOpUECKAs W MPUKIATHAS
CTOpPOHBI MbIILIeHUsI. O0yueHrne MaTeMaTruke 1aéT BO3MOKHOCTD:

® pa3BHBaTh y 00Yy4aIOUIMXCS TOUYHYIO, PAIIMOHATLHYIO U UHHOPMATUBHYIO PEUb,

e yMeHHE OTOMpaTh HauOoliee MOAXOMSIINE S3BIKOBBIC, CHUMBOJMYECKHE, TpaUUecCKue CpelCTBa ISl BBIPAXKCHHS CYXKICHHA U
HATJIAIHOTO WX mpejacTaBieHus. HeoOXoauMbIM KOMIIOHEHTOM OOIIeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAaHUU SBISIETCS 00IIee
3HAKOMCTBO C METOJAMU ITO3HAHUS JIE€MCTBUTEIBHOCTH, MPEACTABICHUE O MPEAMETE U METOJIaX MAaTEMAaTUKHU, UX OTIUYHUN OT METOJIOB
JIPYTUX €CTECTBEHHBIX U T'YMAaHUTAPHBIX HAayK, 00 OCOOEHHOCTSAX MPUMEHEHUS] MAaTEMAaTUKHU ISl PEIICHUS HAyYHbIX M MPUKIATHBIX
3amauy. Takum oOpa3oM, MaTemMaTHueckoe 0Opa3oBaHME BHOCUT CBOM BKJIaJ] B (OpMHpOBaHWE OOIIEH KyIbTyphl YeloBeka. M3ydenue
MaTeMaTUKU TaKXe CIIOCOOCTBYET 3CTETHYECKOMY BOCIUTAHUIO YEJIOBEKAa, MOHMMAHUIO KPAacOThl U U3SIIECTBA MAaTEMAaTHYECKUX
paccyX1eHul, BOCIPUATUIO TEOMETPUUECKHUX (DOPM, YCBOECHUIO UAEU CUMMETPHUH.

IHeau 1 0co0€HHOCTH H3VUEHHUH YUeOHOro npeaMera «MareMaTukay. 5—9 Kjaaccehl
[TpuopuTeTHBIMU LEASIMU OOYUYEHHSI MaTeMaTHKe B 5—9 Kiaccax sBIISIIOTCS




(opMHUpOBaHUE LIEHTPATBHBIX MATEMATUYECKUX MOHATUH (YMCII0, BEIMYMHA, TeOMeTpruecKas purypa, NepeMeHHasl, BEpOSTHOCTD,
(GyHKIMS), 00ECIIEeUYNBAIOIINX IPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMATHUECKOTO 00pa30BaHus 00yUaroIUXCs; |
MOJIBEICHHE 00YyYaIOIIMXCsl Ha JOCTYIIHOM YPOBHE K OCO3HAHHUIO B3aMMOCBSI3M MAaTEMATUKU U OKPY’KaIOIIEr0 MUpa, TOHUMaHUE
MaTe€MaTUKH KaK 4YacTH OOLIEH KyJbTypbl YEIOBEUECTBA;

pa3BUTHE UHTEJUIEKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH 00yUaroluxcs, No3HaBaTeIbHOW aKTUBHOCTH, UCCIE0BATEIbCKUX YMEHHUM,
KPUTUYHOCTH MBIIUICHUS, UHTEpPECa K U3YUEHUIO MaTEMAaTUKH;

(dopMupoBanue ¢yHKIMOHATBHOM MAaTEMATUUYECKONW IPaMOTHOCTH: YMEHHUSI pacliO3HaBaTh MPOSBICHUS MAaTEMATUYECKUX MTOHATHIH,
00BEKTOB U 3aKOHOMEPHOCTEH B peabHBIX KU3HEHHBIX CUTYALUAX U PU U3YyYEHUU APYTUX YUEOHBIX IPEAMETOB, MPOSIBICHUS
3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (OPMYIMPOBATH UX HA SI3bIKE MAaTEMAaTUKH U CO3/1aBaTh MAaTEMAaTHUYECKUE MOJIETH, TPUMEHSITh
OCBOCHHBIN MaTEeMaTUYECKUI alaparT JAJis pelieHus] IPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, HHTEPIIPETUPOBATh U OIICHUBATH
MOJIYYE€HHBIE PE3yJbTaThI.

OcHOBHbBIE TUHUU COJIEPKAHMS Kypca MaTeMaThku B 5— 9 knaccax: «Hucna u BeIYUCIEHU», « Anredpay («Anredpanyeckue BhIpaXKeHus»,
«YpaBHEHHUS U HEPABEHCTBAY), «DyHKIMNY, «I eomeTpusi» («I'eomeTpuueckue GUrypsl U UX CBOMCTBaY, «3MepeHrne reoMeTpuIecKux
BEJIMYUHY), «BeposTHOCTB U cTaTucTrKay. JlaHHbIE IMHUK Pa3BUBAIOTCS MAapaslIeNIbHO, KaXaasi B COOTBETCTBUM C COOCTBEHHOM JIOTUKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JPYTOi, a B TECHOM KOHTAaKTe U B3aumoaeincTBuu. Kpome 3Toro, ux 00beIMHAET JOrnYecKas COCTaBIIstonias,
TPAAULMOHHO PUCYILIAsl MATEMATHKE U MMPOHU3BIBAIOIIAS BCE MATEMATUYECKHE KYPChl U COJEPKATEIbHBIE JIMHUU.

CdhopmymupoBarHoe B DenepaibHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOTO 001Iero odpa3zoBaHus TpeOOBaHNE
«YMETh ONIEPUPOBATH MOHATHAMU: OIIpe/ie]ICHIE, aKCHOMa, TeOpeMa, J0Ka3aTelIbCTBO;

yYMEHHE PAcIO3HABATh UCTHHHBIC U JIOXKHBIE BBICKA3bIBAHUS, IPUBOIUTH TIPUMEPHI M KOHTPIPUMEPHI, CTPOUTH BHICKAa3bIBAHUS U
OTPHIIAHHS BBICKA3bIBAHUI» OTHOCUTCS KO BCEM KypcaMm, a (opMHUpOBaHHE JTOTUISCKUX YMEHHI paclpeaesisieTcs 0 BCeM Tojam
0o0y4eHHs Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHMUs.

Coneprxanue 00pa3oBaHMsl, COOTBETCTBYIOIIEE TPEAMETHBIM pe3ysibTataM ocBoeHus [IpumepHoii paboueil mporpaMMbl, pacipeieIEHHBIM 110
rojiam oOydeHus. CTpyKTypUpPOBaHO TaKKMM 00pa30oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIMITHAILHBIM BOIIpOCcCaM 00yJaroliuecs oopaiaiich
HeoHOKpaTHO. OBIaieHNe MAaTEMATUYECKUMU TOHATUSMH ¥ HABBIKAMU OCYIIECTBIISIIIOCH MTOCIEI0BATEIBHO U MOCTYMATENbHO, C
COOJTI0/IEHUEM TIPUHITUIIA PEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIFOYAIUCH B OOIIYI0 CHCTEMY MaTeMaTUYECKUX TTPEICTaBICHUN
O0yYaroIIMXCs, PaCHINPAs U YIIyossis e€, 00pasyst MpoYHble MHOKECTBEHHBIE CBA3U

2. COAEPKAHUE YYEGHOI'O IPEAMETA «<MATEMATHUKA»

2.1 COAEP) KAHHUE YYEBHOI'O KYPCA «MATEMATHKA» (IIO TOAAM OBYYEHUA)

5 kjace

Hamypanvuvie uucina u nyno

HarypanbHoe uwucino. Psag nHatypanbHbix yuced. Yucino 0. HM300pakeHne HaTypaldbHBIX 4YHCEI TOYKAMH Ha
KOOPJIMHATHOMU(YUCIIOBOM ) TIPSIMOM.



Ilo3dunnoHHast cucremMa CYHUCICHHUs. PuMckass HyMepalnuss KakKk HOpPpUMEpP HENO3UIUOHHOW CHUCTEMbl CUYHCICHMUS.
JlecsiTnyHasi cucTeMa CUMCIICHMUS.

CpaBHeHHME HATypaJIbHbIX 4YHCEJ, CPaBHEHHE HATypalibHbIX uucea ¢ HyJlEéM. CrocoOwnl cpaBHeHus. OKpyrieHue
HaTypaJbHbIX YHCEIL.

CnoxeHrue HaTypajJdbHbBIX YHCEJ; CBOMCTBO HYJIS IPU CIHOXEHUU. BbhluMTaHWe Kak JelcTBUE, 0OpaTHOE CIOXEHHUIO.
VYMHOXKEHHE HaTypajbHbIX YHMCEJI; CBOWCTBA HYJsI U €AUHUIIBI NPU YMHOXEHHUH. /leneHue kak aercTtBue, oOpaTHOE
yMHOXeHHIO. KoMmoHeHThl JeicTBUU, CBs3b Mexay HumH. [lpoBepka pesynbrata apudMeTHUYECKOro JeHUCTBHUS.
IlepemecTuTesIbHOE W COYETATEIbHOE CBOWCTBaA (3aKOHBI) CJIOXKEHHUSI M YMHOXXEHHS, PACIPEIEIMTEIILHOE CBOWCTBO
(3aKOH) YMHOYKEHUSI.

HUcnonp3oBanue OyKB 151 OOO3HAYEHUs] HEU3BECTHOIO KOMIIOHEHTa M 3allMCh CBOMCTB apUPMETHUYECKUX
JEUCTBUM.

Jlenurenu U KpaTHbIE 4MUCia, Pa3JIOKEHUE Ha MHOXUTENU. IIpocThie n coctaBHbie yncaa. [Ipu3Haky 1eJ1uMoCTH Ha
2,5, 10, 3, 9. /lexeHue ¢ oCTaTKOM.

CreneHp ¢ HaTypaJbHBIM NOKa3aTeJIeM. 3alUCh YUCJa B BUJIE CYMMBI pPa3psiAHbIX CIaraeéMablIX.

YucinoBoe BbIpakeHUuE. DBplunciieHHWe 3Ha4Y€HUW 4YMCIIOBBIX BBIPAXXCHUM; NOPSJAOK BBIIIOJIHECHUSA JACHCTBUM.
Hcnonp30BaHuE NpU BBIUHUCIEHUSIX IIE€PEMECTUTEIBHOIO M COYETATEJIBbHOTO CBOMCTB (3aKOHOB) CJIOKEHUS U
YMHOXEHMUSI, paCIPeaCIUTEIbHOIO CBOMCTBA YMHOXKECHUSI.

/poou

I[IpencraBnenue o apoOU Kak coocobe 3amucu 4YacTu BeduuuHbl. OOBIKHOBEHHbIE JpoOu. IlpaBunabHbIE U
HeTipaBUWibHbIE ApoOu. CwmemiaHHass JpoOb; IPEJCTAaBICHHE CMEIIAHHOWM ApOoOM B BHUAE HENPABWIBHOU ApoOU U
BBIJICJICHUE IEJION YaCcTH YHCJia U3 HEeTIPaBUIIbHOU Apodou. M3o0pakeHne npodOeil ToukaMu Ha YHCIIOBOU IPSIMOM.

OcHoBHOe cBoMcTBO Apobu. Cokpamienue apobeii. [IpuBenenue npobu Kk HOBOoMy 3HaMeHartelro. CpaBHeHHUE ApOOCit.

CnoxxeHrue M BBIUMTAHUE ApoOei. YMHOXKEHUE M JeJeHUEe ApPoOei; B3auMHO-oOpaTHbIe Apobu. Haxoxmenue ygactu
11€JIOT'O U 1I€JIOTO I10 €ro YacTH.

Jlecsitnunas 3anuck apobei. IlpencraBienue aecATUYHOM ApOOU B BHUAE OOBIKHOBEHHOU. M300pakeHne AeCATHUHBIX
npobel ToukaMHu Ha YUCIIOBOM mpsimoii. CpaBHEHUE JECATUYHBIX JIPOOECH.

Apudmerndeckue IEHUCTBUS C ICCATUIYHBIMHA ApoOsiMmu. OKpyTIEHUE JISCITUIHBIX JTPOOECH.

Pewenue mexcmosnix 3adau
Pemenune TeKCTOBBIX 3aga9 apupMETHISCKUM cItocoooM. Penrenue mornueckux 3ajaad. Pemenue 3amad nepedopom
BCEX BO3MO>KHBIX BapuaHTOB. Mcob30BaHHUE IPHU PEIISCHUH 3a/1a4 TAOJHI] U CXEM.

Peuienue 3a1a4, coAcpirKaluluX 3aBUCHMMOCTH, CBA3bIBAIOINKXC BCJIINYHNHDBI!



® CKOPOCTb, BpeMsl, pAaCCTOSIHUE; II€HA, KOJIMYECTBO, CTOUMOCTh. EJTMHUIIBI U3MEpPEHUs: MacChl, 00bEMA, 1ICHBI;
paccTosiHUs, BpeMEHU, CKOPOCTU. CBSI3b MEXKAY €AUHUIIAMU U3MEPECHUS KaXXJO0W BEJIUYUHBI.
Pemienue ocHOBHBIX 3aj1ad Ha JApOOU.
IIpencraBinenue maHHBIX B BUJAE TAOJUI], CTOJIOUYATHIX JUATrPaMM.

Haznaonas ceomempus
Harnssmaeie npeacrtaBieHus: o purypax Ha IMJIOCKOCTH:

e TOYKa, [IpsAMasi, OTPE30K, JIy4, yIroJji, JJOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yroi. Ilpamoun, octpelin,
TYHON U pa3BEPHYTHIN YyIJIbIL.

e JlnmmHa OoTpe3Ka, METPHUYECKHE SIAUHUILIBI JJINHBI.

e JlyimHA JIOMAaHOM, IIEPUMETP MHOI'OYI'OJIbHUKA.

e lI3mepeHre U NOCTPOCHUE YIJIOBC INOMOIBIO TPAHCIIOPTHUPA.

Harnsaasie npeacraBieHus: o GUrypax Ha NJIOCKOCTHU:

® MHOTOYTOJIBHUK; MPSIMOYTOJbHUK, KBaApaT; TPEYTroJbHUK, O paBeHCTBE GUTYDP.

e U3oOpaxenue puryp, B TOM 4UHcie Ha kieTtyaTtor Oymare. [loctpoeHune KoHPUTrypanuii U3 yacteu npsiMoi,
OKpPY’>KHOCTH Ha HEJMHOBAaHHOM M Kkjeryarod Oymare. lcnojnp3oBaHue CBOWCTB CTOPOH M YIJIOB
PpsAMOYTOJIbHHUKA, KBajapara.

e [lmomane NpsIMOYrolbHHKa U MHOIOYIOJIbHHUKOB, COCTaBJIEHHBIX M3 IIPSIMOYTOJBHUKOB, B TOM uHcie Quryp,
N300pakEHHBIX Ha KJeTyaTod Oymare. EfuHUIIBI U3MepeHus II0Ma/IH.

HarnsiaHaele npeacTaBiieHUs: O IPOCTPAHCTBEHHBIX PUrypax:

® MPSMOYTOJIbHBIA Tapajuiesenunesn, KyO, MHoOrorpanHuku. HWM3o0pakeHue mNpocTeNIInX MHOIOTPAHHUKOB.
Pa3zéprku ky6a u mnapamnenenunena. Co3gaHue Mojaejdeid MHOIOIPpaHHUKOB (M3 OyMmaru, HOpPOBOJIOKH,
IJIaCTUJIMHA U JP.).

OO0BEM NIPAMOYTOIBHOTO TTapajuienenumena, Kyoa. Eqxuauner namepenus oobéma.

6 KJaace

Hamypanvuvie uucaa

ApudmMeTndecKue ASUCTBUS ¢ MHOTO3HAYHBIMH HATypPaJIbHBIMU YHCJIaMU. UHCIIOBBbIC BBIPAKCHUS, TOPSIAO0K NCHUCTBUU,
UCIOJIb30BaHUE CKOOOK. Mcrmob30BaHME MPHU BBIYHUCICHUSAX MEPEMECTUTEIIBHOTO U COUYETATEIIbHOTO CBOMCTB CJIIOKCHUS
U YMHOKEHHUS, pacCOpeaeIUTECIbHOTIO CBOMCTBA YMHOXKEHUA. OKPYTJI€HHUE HATYPAJIbHBIX YUCEI.

JlenuTenu u KpaTHbIE YHCa; HAMOOIBINUN OOIMNU AEIUTEIb U HauMEHbIIlee o0iee KpaTtHoe. J[eJIuMoCcTh CyMMBI U



npousseaeHus. /JlejreHnue ¢ ocTaTKkoM.

/poou

OObIKHOBEHHAass ApOOb, OCHOBHOE CBOMCTBO ApoOH, cokpalleHue apobeit. CpaBHEHHE U YIOPSAOYHMBAHUE APOOCH.
Pemienue 3amau Ha HaXOXKJAEHHUE YACTU OT LEJIOTO U LEJOro Mo ero yactu. J[poOHOe 4ucio Kak pe3yJsibTaT AeJIEeHUS.
IIpencraBnenue aecITUYHON JApoOU B BHUJE OOBIKHOBEHHOW ApPOOH W BO3MOXKHOCTH IIPEACTaBICHHUS OOBIKHOBEHHOM
npoOu B BUAE JAecaTUYHOM. JlecsiTuuHble ApoOU U MEeTpUUecKass cucteMa Mep. ApupMeTHIecKue AeUCTBUS U YUCITOBBIE
BBIPAKECHUSI C OOBIKHOBEHHBIMHU U JECATUYHBIMHU JAPOOSIMU.

OtHomenue. Jlenenue B JaHHOM OTHOIUEHMHM. Macmitad, nponopuusi. [IpumMenenue nponopuuili Opu pelIeHUU
3a/ad4.

I[TousitTue npoueHTa. BpluncieHue OpoleHTa OT BEJIMYUHBI M BEJIMYUHBI 1O €€ MpOolEeHTY. BripaxkeHHe npoleHTOB
NeCATUYHBIMU Ipo0simu. Perienue 3aj1a4 Ha NpoLeHThI. Beipa)keHrue OTHOLIEHHUSI BEIWYUH B NPOLICHTAX.

Honoscumenvuvie u ompuuamenbrble Yucia

ITonoxxurenpHble U OTpULATENbHBIE uncaa. Llenbie yncna. Moayiibyncia, TeOMeTpUYECcKasi MHTEPIIPETA NS MOJY s
qucia. M3o0pakeHue ynucen Ha KOOpAUHATHOW npsiMoii. UnucimoBble NpoMexyTKUu. CpaBHEHHE YHCE.
Apudmernueckue NeUCTBHUS C MOJOXKUTEIbHBIMU U OTPULIATEIbHBIMHU YUCJIAMU.

I[IpsimoyrosibHass cuctemMa KOOpAMHAT Ha IUJIOCKOCTU. KoopauHaThl TOUKM Ha MJOCKOCTH, adciucca U OpJHUHATa.
I[TocTpoenue Touek U GUryp Ha KOOPJAUHATHOU MIIOCKOCTH.

bykeennvie gviparcenusn

IIpumenenue OYyKB JUIsl 3allUCH MAaTEeMaTHYECKUX BBIPpAXKEHUU © npemioxkeHuil. CBoiicTBa apuPMeTUUYECKHX
JIEUCTBUU. DYKBEHHBIC BBIPAXKECHUSI M YHUCIOBBIE IMOACTAHOBKHW. BYKBEHHBIE PABEHCTBA, HAXOXJICHHUE HEHU3BECTHOTO
KoMITOHeHTa. DopmyJibl; GOpMYJIbI IEPUMETPA U TUIOIIAAN MPSIMOYTOJbHUKA, KBaJgpaTa, o0ObéMa nmapajieyienurnena u
KyOa.

Pewenue mexcmoesoix 3aoau
Pemenune TeKCTOBBIX 3aga9 apupMETHISCKUM cItocoboM. Penrenune morndeckux 3ajaad. Pemenue 3amad nepedopom
BCEX BO3MO>KHBIX BApHUAHTOB.

Peuienue 3a1a4, CoACPIKAIIUX 3aBUCHUMOCTH, CBA3bIBAIOIIINX BCIINYHHBI!

® CKOPOCTB, BpeMsl, pAaCCTOSTHHUE; 1IcHAa, KOJUYSCTBO, CTOUMOCTh;, IPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM paOdOTHI.
EauHunel n3amMepeHusi: MacChbl, CTOUMOCTH; PAaCCTOSIHUSI, BDEMEHH, CKOPOCTHU. CBsI3b MEXKAY €JIUHHUIIaMHU
U3MEPECHUS KaXJI0U BEIUYHHBIL.



Pemenwne 3anay, cBsI3aHHBIX C OTHOIICHUEM:
¢ [IPONOPLUHOHAIBHOCTHIO BEJIUYHUH, NPOLEHTAMU;
® peElIeHHEe OCHOBHBIX 3aJa4 Ha JAPOOU U MPOLEHTHI.
e OIEHKA U OPUKUIKA, OKPYTJIEHUE PE3yJibTaTa.
e CocraBieHue OYyKBEHHBIX BBIPAKEHUU MO YCIOBHUIO 3aJa4U.

I[IpencraBienue HaHHBIX C MOMOIIbIO TAOMUIl U AuarpamMM. CrosidyaThele AuarpaMMbl: UTEHHUE M MocTpoeHue. UrteHue
KPYT'OBBIX JJUAarpaMM.

Haznaonas ceomempus

Harnsaasle npeacrasieHus o GUrypax Ha MJIOCKOCTH:
® TOYKAa, OpsiMasi, OTPE30K, Jyd, yroJ, JoMaHas,
® MHOTOYTOJIbHUK, Y€THIPEXYTOJBHUK, TPEYTOJIBHUK, OKPYXKHOCTB, KPYT.

BzaumHoe pacnosio’keHue JBYX IPSIMBIX Ha TUIOCKOCTH, MapalijieJbHbIC MpPsIMbIC, MEPICHAUKYJISIPHbIC MPsIMbIC.

N3mMmepenue pacCToOsIHUM:
® MEXIYy JIBYMsSI TOYKaMHU, OT TOYKHU 0 MPSIMOM;
e JJIMHA MapuipyTa Ha KBaApaTHOU CETKeE.

N3mepeHnue © T1IOCTpPOEHHE YIJOB C MOOMOIIBIK TpaHCHIOpTHUpa. Buael TpeyrojbHUKOB: OCTPOYTOJbHBIN,
NPSIMOYTOJIbHBIM, TYHOYTOJbHBIN; paBHOOEIPECHHBIM, PaBHOCTOPOHHUU. YeThIpEXYTOJIbHHUK, OpUMEPBI
4eThIpEXYTOJIbHUKOB. IIpAMOyrojibHuUK, KBaApaT: MCIIOJb30BaHUE CBOWCTB CTOPOH, YIJOB, JUaroHaJjei.
N300paxeHne reoMeTpudecKuX (pUryp Ha HEJIMHOBAHHOW OyMare ¢ MCHOJIb30BAaHUEM IIMPKYJIs, JIMHEHWKHU, YTrOJIbHUKA,
TpaHcnoptupa. [locTtpoeHnus Ha KieTyaTom Oymare.

Ilepumerp MHOTOyronrHuka. I[loHsTHEe TUTOmIAAM QUTYpPHI; €AUHUIBI HU3MepeHus tromaau. I[IpubnuxEénHoe
W3MEpPEHHUE TIIoMAaau GUryp, B TOM 4uCJie Ha KBaJipaTHOM ceTke. [IpubmmkEHHOEe U3MEepeHue JJIMHBI OKPY>KHOCTH,
JIolaam Kpyra.

CummMeTpusi: HeHTpalbHasl, OCeBasi U 3€pKajbHAasi CUMMETPHUH.

I[TocTpoenue cuMMeTpUUHBIX QUTYD.
Harnsaasie npeacTaBieHus O MPOCTPAHCTBEHHBIX PUrypax:
® mapajuienenurien, KyO, mpu3Ma, MUpaMuaa, KOHYC, MHUIUHApP, mmap u chepa. M3o0pakeHne mpoCcTpaHCTBEHHBIX
¢puryp. Ilpumepsl pa3zBEPTOK MHOTOTPAaHHUKOB, HUIHUHIApA U KoHyca. Co3naHue Mojesed NpOCTPaHCTBEHHBIX
¢puryp (U3 Oymaru, NpOBOJIOKHU, MJIACTUIIMHA U JIP.).
IHousitue 00bEMa; enUHUILBI U3MEPEeHUsT 00BbEMa. OOBEM MPSIMO-yYTrOJbHOTO Mapajuienenunesnaa, Kyoa.

2.2 COAEPKAHUE YYEBHOI'O KYPCA «AJITEBPA» (I1IO TOAAM OBYYEHMUA)




7 kJjaace

Yucna u evluucienusn

PaionanpHble yucna

Jlpo6u OOBIKHOBEHHBIE U JAECATHYHBIC, NEPEX0] OT OJHOU (OopMBI 3amucu Apobder Kk apyroi. IloHsTue panmoHaJIbHOIO
4yucJiia, 3alydch, CpaBHEHHUE, YINOPSAJOUYMBAHUE PALMOHAIBHBIX YHceldl. ApupmMeTHdyeckue AEUCTBUS C pallMOHAaJIbHBIMU
yuciaamu. Pemienue 3agayu U3 peajbHOW MPAKTUKU HA YacTH, HA JPOOMU.

CrenieHb € HaTypaJIbHbIM ITOKa3aTeJIeM: OIlpeaesieHue, NMpeoOpa3oBaHUE BBIPA)KEHUNW HAa OCHOBE ONpEAEeHHUs, 3alluCh
Oonbmux yucel. [I[poneHTsl, 3anuch OPOLEHTOB B BUAE APOOU U APOOM B BHUJE MPOLIEHTOB. TpHU OCHOBHBIE 3aJayM Ha
MPOLIEHTHI, PEIICHUE 3aJay U3 pPeajlbHOU MPaAKTUKH.

I[IpuMeHeHue MPU3HAKOB JECIUMOCTH, PA3JI0KEHHUE HAa MHOXKHUTEJIN HATypPaJIbHBIX YHUCEII.

PeanbHble 3aBUCUMOCTH, B TOM YHCJE OpsiMasi 1 oOpaTHas IMPONOPIHUOHAIBHOCTH.

Anzeopauueckue eouIipayceHus
IlepemenHbIC, YMCIIOBOE 3HAUCHHUE BBIPAXKECHUS C IEepeMeHHOoM. JlonmycTuMbie 3HadeHUsI epeMeHHbIX. [IpencraBieHue

3aBUCUMOCTH MEXXJIy BeJIMUMHAMU B BUJie popmylibl. Beraucinenus no popmynam. [IpeodpazoBanne OyKBEHHBIX
BBIPAXKECHUM, TOXKJIESCTBEHHO paBHbIE BBIPAKEHUs, ITpaBUiia IpeoOpa3oBaHusl CYMM U NPOU3BEJICHUMN, MpaBUila PACKPBITHUS
CKOOOK U MPUBEJCHUS MOJOOHBIX CllaraeMbIX.

CBolicTBa CTENEHU C HATypaJIbHBIM MOKa3aTeJeM.

OnHouneHsl 1 MHOTOWIeHbl. CTeneHnb MHOroujieHa. CloKeHue, BhIUMTaHUEe, YMHOKE€HHUE MHOTOWIeHOB. DOopMy bl
COKpaIEHHOTO YMHOXKEHHUS: KBaApaT CYMMBI U KBaapaTt pazHocTu. @opmyna pazHocTu KBajpartoB. Paznoxkenue
MHOTOYJICHOB Ha MHOXXHUTEJH.

Ypasnenua
VYpaBHeHHE, KOPSHb YPaBHEHHUSI, ITpaBUiIa NpeoOpa3oBaHUs YpaBHEHUSI, PaBHOCHJIBHOCTh YPaBHCHUM.

JInHeliHOe ypaBHEHHE C OJJHOU NEPEMEHHOM, YHUCJIO KOPHEU JIMHEMHOTO YPAaBHEHUS, PEUICHUE JIMHEUHBIX YPAaBHEHUU.
CocTaBieHue ypaBHEHHUH MO YCIOBUIO 3aj/1auM. PenieHue TEKCTOBBIX 3a/lad C IIOMOIIbIO YPaBHEHUIA.

JluneiitHoe ypaBHEHHE C JByMs IIepeMeHHbIMH U ero rpaduk. Cucrtema JIByX JIWHEHHBIX YpPaBHECHUUH C JIBYyMs
nepeMeHHbIMU. PellieHne cucTeM ypaBHEHHUM CIIOCOOOM MOACTAaHOBKHU. [IpuMepsl pelieHusi TEKCTOBBIX 3a7lad ¢ NOMOIIb IO
CHUCTEM YpPaBHEHUIM.

Koopounamuvt u _cpagpuxu. Oyukuyuu
Koopannara Toukn Ha npsaMoiu. UnciioBble NPpOMEXYTKH. PaccTosiHHME MEXAY ABYMsI TOUKAMHU KOOPJAWHATHOW MPSAMOU.
I[MpssmoyronwpHas cuctema koopauHat, ocu OX n Oy. AGciircca uopanHaTa TOYKHM Ha KOOPAUHATHON TIJTIOCKOCTH.
I[Ipumepsl rpadukoB,3aganHbix popmyiaamu. Urenue rpaukoB peanbHbIX 3aBucumocteil. [lousatue pyuknuu. ['paduk




dyukuuu. CroiictBa pyHkuui. Jinnetnast pyunkuus, e€ rpaduk. ['paduk dynkuuu 'y = |x|. 'paduueckoe pemienue
JIMHEWHBIX YPAaBHECHUNW U CUCTEM JIMHEUHBIX YpPaBHEHUM.

8 KJaacc

Yucna u evtuucienusn
KBanpartubiit kopeHb U3 yuciaa. [lonstue o6 uppanmoHajlbHOM 4ucie. JlecsaTuuHble NPUOIMKEHUST UPPAIUOHATIBHBIX
qyucen. CpoiicTBa apu(@PMETHUYECKUX KBaJAPATHBIX KOPHEHM M HX TMPUMEHEHHE K MOpeoOpa30oBaHUIO YHUCIOBBIX
BBIPAXKEHUU U BBIYUCIICHUAM. J|€liCTBUTEIIbHBIC YHCIIA.
CreneHs ¢ 11eIbIM NOKa3aTeseM U €€ cBolicTBa. CTaHaapTHas 3aMMCh YUCIA.

Anzebpauueckue sviparceHus
KBanparHslii TpEXUIIeH; pa3IoKEeHUE KBAIPATHOTO TPEXUJICHA HA MHOYKHUTEJIH.
Anrebpaudeckasi Apodb. OCHOBHOE CBOWCTBO ajlredpamdeckoir apoou. CioXeHue, BhIUUTAHHUE, YMHOXXCHUE, JCJICHUEC
anrebpandyeckux Jpooeii. PalrimoHanbHbIe BBIPAXXEHHUSI U UX MpeoOpa3zoBaHUE.

Ypasguenuna u_nepagencmea
KsanpaTHoe ypaBHeHue, popMysia KOpHEH KBagpaTHOTO ypaBHeHUs. Teopema Buera. Pemenue ypaBHeHUM, CBOJSIIIUXCS K
JIMHEWHBIM U KBaJipaTHBIM. [IpocTeiinmne npoOHO-paliMoHaIbHbIE YPAaBHECHUS.
I'padbnueckass wuHTEepHnperanusi ypaBHEHUM C JAByMsI TIEPEMEHHBIMH M CHCTE€M JHUHEWHBIX YpaBHEHUH C JIBYyMs
nepeMeHHbIMU. [IpuMephl pelieHns CUCTEM HEJIMHEWHBIX YPAaBHEHUI C ABYMsI IIEPEMEHHBIMH.
Pemenne TEKCTOBBIX 3ajiad ajlreOpanvecKuM CIIOCOOOM.
YucioBble HEpAaBEHCTBA M UX CBOUWCTBA. HepaBeHCTBO ¢ OJJTHOM mepeMeHHOW. PaBHOCUIIBHOCTh HEPABEHCTB. JIMHEHWHBbIE
HEPABEHCTBA C OJHOU nepeMeHHON. CHUCTEMBbI JUHENHBIX HEPABEHCTB C OJJTHOW IIE€PEMEHHOM.

Dynkuuu
I[Mousitne pynknuu. OOnacTh ONpeIeIeHUs U MHOYXKECTBO 3HaueHUN GyHKInu. CriocoObl 3agaHus PyHKITUHA.

I'padbux ¢Pysxkauu. Yrtenue cpoiicTB (pyHKnmm mno e€ rpaduky. I[lpumepsr rpadukoB GyHKIOUN, OTpa’karomiux
peaibHbIE TPOIIECCHI.

k
DyHKIMHU, OMUCHIBAIOIINE NPSIMYIO U 00paTHyI0 3aBUcUMOCTH. [locTtpoenue u ureHue rpadukoB Y = kKX, y = kx + b, y = =
I'paduueckoe pelnieHne ypaBHEHUM U CUCTEM YPaBHEHUI.

Yucna u evluucienus

JlelCTBUTENBLHEIE YKCIA

PaHI/IOHaHbHLIC quciia, HppalHuOHAJIbHBIC 4YHCIIAd, KOHCYHLIC H OECKOHEYHBIE ACCATHUYHBIC I[pO6I/I. MHOKECTBO
I[CﬁCTBHTGHBHLIX YHCCII, I[CﬁCTBHTGHBHI)IC qucja Kak OEeCKOHCYHBIC ACCATHUYIHBIC I[pOGI/I. B3aumnuo OOJHO3HA4YHOC



COOTBCTCTBUC MCIKIAY MHOKCCTBOM I[CfICTBPITCJIBHLIX HHUCCI U KOOpHHHaTHOﬁ HpHMOfI.
CpaBHeHI/IC I[CfICTBHTGJ'IBHBIX HHCCII, apI/I(i)MeTI/I‘-IeCKI/Ie I[GﬁCTBHSIC I[CflCTBPIT@HBHBIMI/I qucJIaMH.

W3mepeHnus, HDI/I6JII/I)KCHI/IH., OLOCHKH

Pazmepbl 00BEKTOB OKPYXaIOMIEro MUPA, IJIUTEJILHOCTh IPOIIECCOB B OKPYXKAIOIIEM MUPE.
I[Tpubnu>x€HHOE 3HAYCHUE BEJIUYUHBI, TOYHOCTh NpuOIMKeHus. Okpyriienue uucein. [Ipukuaka u olieHKa pe3yJibTaToB
BBIUMCJICHU.

9 kJiacc

Ypasuenua u _nepasencmea

YpaBHEHUS ¢ OTHON TIEPEMEHHON

JInnenHoe ypaBHeHHUE. PelieHue ypaBHEHUN, CBOSIIIIAXCS K TUHEUHBIM.

KBagpaTtHoe ypaBHeHue. PelnieHue ypaBHEHUI, CBOJSIIMXCSA K KBaJpaTHbIM. bukBagpatHoe ypaBHeHue. [lpumepsl
peUIEeHUs] YPAaBHEHUU TPEThEN U UETBEPTOM CTEHNEHEN PA3JIOKEHUEM HA MHOKUTEIIU.

Pemmenue npoOHO-paniMoHaIBHBIX YPaBHEHUN. PenlieHne TeKCTOBBIX 3aj1a4 ajJireOpandyecKuM METOO0M.

CucreMsl YpaBHEHUI

VYpaBHeHUE ¢ ABYMsI IEPEMEHHBIMU U ero rpaduk. Pemnienue cucrteM AByX JIMHEWHBIX YPAaBHEHUU C JIByMsI IEPEMEHHBIMU.
Pemienne cucteM nAByX ypaBHEHHUM, OOHO W3 KOTOPBIX JHWHEWHOE, a Apyroe — BTOpou creneHu. ['paduyueckas
WHTEpIpEeTAlUs CUCTEMbl YPABHEHUHN C IByMsI ITIEPEMEHHBIMU.

Pemienne TEKCTOBBIX 3ajiady alireOpandecKUM CIIOCOOOM.

HepaBeHncTBa

YHucnoBbl€e HEpAaBEHCTBA U UX CBOUCTBA.
Pemienue nuHEHHBIX HEPABEHCTB C OAHOM MEPEMEHHOM. Penienne cucteM JINHEWHBIX HEPABEHCTB C OJHOW IMEPEMEHHOM.
KBagpatusie HepaBeHcTBa. [ paduueckass uHTEeprpeTansi HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMs ME€PEMEHHBIMHU.

Dyukuuu

KBanpatuunas dpyskuwmsi, e€ rpaduk u cBorictBa. [lapabona, KoopJiMHATHI BEpUINHBI TT1apad0JIbl, OCb CHMMETPUU
napadoIbl.

I'padukn GQyHKIHN y = KX, Yy =KX + B,y = g ,y =Vx, y=x3,y=|x| u ux cpoiicTsa.

Yucnoevle nociedosameibHOCmu

OHDGI{GJ’IGHI/IG 1 coco0bl 3aJJaHKMs YKCIOBBIX MOCIEA0BATEILHOCTEN

IloHsiTHE YNCIIOBOM MOCIEA0OBATEILHOCTH. 3a/IaHUE TTOCIEI0BATEILHOCTH PEKyppeHTHON dhopmysioi u popmyioi
N-oro 4JjeHa.



ADI/Id')MCTI/I‘ICCKaﬂ U TCOMCTPHUYCCKAA NPOTrpeCcCumn

Apudmernueckas U reomerpuyeckass nporpeccur. Dopmynabl N-0ro yjeHa apuPMETHUYECKOW U TIeOMETPUUYECKOU
OpOrpeccui, CYMMBI IIEPBBIX N YJIEHOB.

N300pakeHne YiIeHOB apuU(PMETHYECKOW U TE€OMETPUUECKOM MPOrpeccUui TOUKaMH Ha KOOPAUHATHOW MJIOCKOCTH.
JINHEWHBIA U DKCIIOHEHIIUAJIbHBINA pOCT. CI0XKHBIE ITPOLICHTHI.

2.3 COIEPKAHUE YYEBHOI'O KYPCA «'EOMETPUS» (I1IO TOJAM OBYYEHHUA)

7 KJj1acc

HauaneHble OHsATHUA reoMeTpur. Touka, mpsmasi, OTPE30K, Jy4d. Yroj. Buael yrios. BepTukanbHble U CMEXHBIC
yrasl. buccekTpuca yrna. JlJomaHasi, MHOroyrojbHHUK. [lapanienbHOCTh U NEPOEHAUKYJIIIPHOCTh MTPAMBIX.
Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpPHUU. [IprUMepbl CUMMETPUU B OKPY>KAIOILIEM MHUPE.

OCHOBHBIE TOCTPOCHHS C MOMOMIBIO HUPKYJSS W JIWHEWKU. TpeyroapHuk. BpeicoTa, mMeamana, OuUccekTpuca, HUX
CBOMCTRBA.

PaBHOOEIpeHHBIN U PABHOCTOPOHHUN TPEeyrojbHUKH. HepaBeHCTBO TpeyTroJibHUKA.
CBoiicTBa U NpU3HAKH PABHOOECJAPEHHOTO TpeyrojibHUKa. [I[pu3Haku paBeHCTBA TPEYTroJbHUKOB.
CpoiicTBa ¥ MPHU3HAKU TapajUIeIbHBIX OpsiMbIX. CyMMa yrjoB TpeyrojJbHUKa. BHenIHWe yribl TpeyroJibHUKA.

I[IpsimoyrosibHBIN TpeyroiabHUK. CBOMCTBO MeAUAHBI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, MPOBEJIEHHON K THMIIOTEHY3E.
I[Ipu3sHaku paBeHCTBA MPSIMOYTOJILHBIX TPEYTOJIbHUKOB. [IpsMoOyronbHbIi TpeyroiabHUK ¢ yriaom B 30°.

HepaBeHncTBa B reoMeTpumn: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAaHOM, TeopemMa O OOJIBbIIEM YyTIJie
1 GOJIbIIIEN CTOPOHE TpEyTroJibHUKA. [lepreHaAuKyasip U HaKJIOHHAS.

I'eomeTpuyeckoe mecTo ToueK. buccekrpuca yria m CepeIMHHBIA TMEPHESHIAUKYJIISIP K OTPE3KYy KaK T€OMETPHUYECKUE
MecTa TOYEeK.

OKpy>KHOCTbh U KPYT, XOpJla U AUaMETP, UX CBOMCTBa. B3anMHOE pacnojyioKeHne OKPYKHOCTHU U npsimoii. KacarenbHas
U CeKyllasi KOKPY>KHOCTU. OKpPY>KHOCTb, BIIMCAaHHAas B yroJjl. BrimcanHass 1 onucaHHasi OKpPY>KHOCTHU TPEYyTrOJbHHUKA.
8 KJ1acc

YersipéxyroabHuku. [lapannenorpamm, ero npu3Haku U CBOMcTBa. HacTHBIE Cillyyau napauieorpaMMoOB

(TpsIMOYTOJILHUK, pOMO, KBazpaT), UX IIPU3HAKHA U CBOUCTBA. Tpanerus, paBHOOOKas Tpanenus, €€ CBOMCTBa U
npusHaku. [IpsgsmoyromnsHas Tpanenus.

Meton ynBoenusi meauansbl. LlenTtpanbHas cummerpus. Teopema @aneca u TeopeMa O NPOINOPUHUOHAIBHBIX OTPE3KaX.

CpenHue nTMHUU TPEYroJbHUKA U Tpaneuuu. L{eHTp macc TpeyrojbHHUKA.



I[TonobOue TpeyroabHUKOB, Ko3ddunuent nogodus. IlpuzHaku noaoOus TpeyroiabHUKOB. [IpuMeneHue momoOusi npu
pelIeHNN NPpaKTUYECKHUX 3ajiad.

CpoiicTBa muomanaeil reomeTpudeckux puryp. @opmMmynsl i MJIOMAAU TPEYTroJbHUKA, MTapajiejiorpaMmma, pomoa u
Tpaneuuu. OTHOIIEHUE TUIOIIAJICH MOA0OHBIX GUTYD.

Brruucnenue ruiomajaeit TpeyroJdbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TUaTOM Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [Iudaropa npu penieHUu NMpPakTUUIECKUX 3ajay.

CuHyC, KOCUHYC, TAHI'€HC OCTPOTO yrIJjia MPSMOYIOJbHOTO TpeyrojbHUKa. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
Tpuronomerpuueckue pyHkuuu yrios B 30°, 45° u 60°.

BnucanHuble W L€HTpanbHBIE YIJIbl, YIOJI MEXAY KacaTelbHOW M XOPJAOH. YTJIbl MEXJIY XOpJAaMH M CEKYIIUMHU.
Bnucannble ©W oOmnMUcaHHBIE 4YETBIPEXYTrOJbHUKH. B3anMHOe pacrnojiokeHue JIByX OkpykHoctel. Kacanue
OoKpykHOocTel. O01IHMe KacaTelbHbIe K ABYM OKPY>XHOCTSIM.

9 kaace

Cunyc, kocunyc, TaHresc yraoB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPHUUECKOE TOKAECTBO. DOPMYIbl NPUBEICHUS.
Pemienue tpeyronbHUKOB. Teopema KOCMHYCOB M Te€opeMa CUHYCOB. PenieHune mpakTHUECKHX 3a7ad ¢ MCHOJIb30BaHUEM
TEOPEMBbI KOCUHYCOB U T€OPEMBbI CUHYCOB.
IIpeoOpazoBanue nogobus. [logobue cOOTBETCTBEHHBIX PIIEMEHTOB.
Teopema O NPOU3BEIACHUHM OTPE3KOB XOpPHA, TEOPEMBI O MOPOU3BEIAECHHUU OTPE3KOB CEKYIIHUX, TE€OopeMa O KBaapare
KacaTeJIbHOM.

e BekTop, AiuHa (MOJyJib) BEKTOpA,

e COHAaIIpaBJIEHHbIE BEKTOPHI, IPOTUBOMNOJIOXKHO HAIIPABIEHHBIE BEKTOPHI,

® KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalluM HaJl BEKTOPAMHU.
Pa3noxxenune BekTOpa MO JABYM HEKOJUIMHEApHbBIM BekTopaM. KoopawmHaTbl BekTOpa. CKaJlsipHOE HOPOU3BEIACHUE
BEKTOPOB, IPUMEHEHHUE TSI HAXOXKAECHUS JJIMH U YIJIOB.
JlekapTOBBl KOOPAMHATHI HAa IUIOCKOCTH. YpPaBHEHUsI HOPsAMON U OKPYXHOCTH B KOOpJAMHATaX, MNEepecedeHUue
OKPY>KHOCTEU U ONpsIMbIX. MeToa KOOpAMHAT U €ro NpUMEHEHUE.
IIpaBunbHble MHOrOyroiabHUKHU. JlnHa OKpy)HOCTU. ['pamycHas m paaumaHHasi Mepa yrija, BbBIUHWCIIEHHUE IJIUH IOyT
OKpyxHocTeu. [Inmomanes kpyra, ceKTopa, CerMmeHTa.
JIBHM>KEHHUSI MJIOCKOCTU M BHYTPEHHHE cuMMeTpuu Guryp (diemeHTapHble npenactaBiaeHust). [lapanmensHblil mepeHoc.
IToBopoOT.



2.4 COAEPKAHUE YYEBHOI'O KYPCA « CTATUCTUKA U BEPOATHOCTb» (ITO T'OJIAM OFYYEHMUA)

7 Kjaace

IlpencrtaBnenue pAaHHBIX B BHAE TaONHUIl, JauarpamMMm, rpadukoB. 3aroJHEHHE TaOJaull, YTEHHE U IIOCTPOECHUE
auarpamMM  (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYyroBbix). UreHue rpadukoB peandbHBIX nOpolieccoB. H3BiedyeHue
nHpOpMaLMY U3 AUArpaMM U TaOJIMI, UCIIOJIb30BAHUE U MHTEPIIPETAILIU JAHHBIX.

OnucaresibHas CTaTUCTHKA: cpejiHee apudMeTHUYecKoe, MeAuaHa, pa3Max, HauOoJblllee W HauMEHbIlee 3Ha4YECHUS
Ha0opa YMCIOBBIX JaHHBIX. [IpuMepsl ciiydyaliHOW U3MEHYUBOCTH.

Cny4daliHbIM 3KCIEpUMEHT (ONBIT) U ciaydaiiHoe coObiTHe. BepositTHOCTh M yacToTa. Posib ManoBepOsITHBIX U MTPAKTUYECKHU
JIOCTOBEPHBIX COOBITHI B NpUPOAE U B 0011IecTBEe. MOHETa U UrpajibHasi KOCTb B TEOPHUHU BEPOSITHOCTEM.

I'pad, Bepmmna, pedpo. Crenenb BepuminHbl. Hucio pédbep u cymMmapHasi cTeneHb BepliruH. [IpescraBieHue o CBI3HOCTH
rpada. llenu u nukisl. Ilytu B rpadax. O6xon rpada (sitnepoB nyth). [IpeacraBinenue o6 opueHTUpOBAHHOM Trpade.
Pemienue 3amadc nmomouibio rpadosn

8 kJacc

[IpeacraBnenue nTaHHBIX B BHJE TAOJHUIl, AUarpaMM, rpaduKoB. MHOXKECTBO, BJIEMEHT MHOKECTBa, MOJAMHOXKECTBO.
Onepanyu HaJl MHOXKECTBaAMU: OOBbEJIMHEHUE, TepeceueHue, nonojaHenue. CBoOUCTBa onepanuii HaJl MHOXKECTBAMMU:
MIePEeMECTUTEIIbHOE, COUETaTEeJIbHOE, pacnpeAeIuTeIbHOE, BKIOUYeHUs1. Vcronbp30Banue rpauiuecKoro MmpeicTaBICHUS
MHOECTB JIJISI ONUCAHUS PEAJIbHBIX MPOLIECCOB U SIBJICHUI, IPU PECUICHUM 3aj1a4.

N3mepenune paccemBaHUsT HaHHBIX. Jlucmepcusi U CcTaHAAPTHOE OTKJIOHEHHE YHCIOBBIX HabOopoB. Jlumarpamma
paccenuBaHUsl.

DneMeHTapHble CcOObITHST ciay4yalHOro omnbiTa. Chaydaiiable coObiTHs. BepositHoctu  coObiTuii. OOBITEI  C
pPaBHOBO3MO>XKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU. CirydaliHbiii BEIOOP. CBsI3bh MEXKIy MaJlOBEPOSITHBIMHU U MPAKTHUECKHU
JTIOCTOBEPHBIMU COOBITHUSIMH B IPUPO/IE, OOIIECTBE U HAYKE.

JlepeBo. CBolicTBa N€PEBHEB: €EAUHCTBEHHOCTh NYTH, CYIIIECTBOBAHUE BUCSYEN BEPIIUHBI, CBSI3b MEXKJY YHUCIJIOM BEPIIUH
n guciaoMpébep. IlpaBuio ymHoxkenus. Pemenue 3amad ¢ momomipio rpadoB. [IpoTuBonosioxkabie coObITUs. J[narpamma
Oinepa. O0benuHeHUE U nepecedeHne coobIThii. HecoBmecTHhIe coObITHsA. DOpMysa CIIOKEHUS BEPOSITHOCTEH.
VcnoBHast BepossTHOCTh. [IpaBunio ymHoxxenusi. HezaBucumbie coObiTusi. IlpencraBiieHne sKcriepuMeHTaB BUJIEC
Jnepesa. Pemenne 3a/1ay Ha HaX0XKJICHHUE BEPOSITHOCTEN C MMOMOIIBIO JEpeBa CIy4alHOTI O 3KCIIEPUMEHTA, JharpaMm
Dusepa.



9 kJjacce

IlpencraBnenue JaHHBIX B BHUAE TaOIUL, JgUarpaMmm, rpaukoB, MHTEpHOpETalUsl AaHHbIX. UTEeHHE U IOCTPOECHHUE
TabauL, AuarpaMm, rpa@UuKoOB MO peajlbHbIM JaHHBIM.

IlepectanoBkun u ((Pakropuan. CoueraHuss u yucao couetaHud. TpeyronmpHuk Ilackansa. Pemenue 3amau c
HCII0JIb30BAHMEM KOMOUHATOPHUKH.

I'eomeTpuueckas BeposATHOCTH. CiydallHbIA BBIOOP TOYKHM M3 (PUIYypbl Ha IUJIOCKOCTH, H3 OTpe3Ka U U3 Ayru
OKPY’>KHOCTH.

Hcneitanne. Ycnex u Heynada. Cepust ucnblTaHuid 10 nepBoro ycnexa. Cepust ucnbelTanuii bepHynnu. BepositHocTH
coObITUH B cepum ucnblTaHul bepuyiu.

CnyyaiilHasi BeJIMYMHA UM paclpeAesieHue BeposATHOCTEH. MaremaTtndeckoe oxuaanue u aucnepcusa. I[Ipumepsl
MATEMATUYECKOTO OXHUJAaHUS KaK TEOPETHYECKOTO CPEAHEro 3HA4Y€HHUs BEJIWYMHBI. MaTeMaTH4ecKOe OXHUJIaHUE U
JIACTIEPCHUS CIIYYAaWMHOM BEIUYHNHBI «YUCJIO YCIEXOB B CEPUU MCOBITAHUU BepHynmn».

ITonsitue o 3akoHe OonbmIMX uucen. M3amepeHue BeposITHOCTEMN C TOMOIIBIO YacTOT. Poyib M 3HaueHHe 3aKOHa OOJIBIINX
4yuCeJ B IPUPOJIE U OOILECTBE.

3 IVIAHUPYEMBIE PE3YJIBTATHI OCBOEHUA YYEBHOI'O NPEAMETA «MATEMATHKA»

OcBoenue yuyeOHOro mpeamera «MaTemaTuka» IOJDKHO OOecIliedyuBaTh MAOCTHKEHHE HAa YPOBHE OCHOBHOIO OOIIETO
o0pa3zoBaHUs CICAYIOMIUX JUIYHOCTHBIX, METAIIPEIAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

3.1 IUYHOCTHBIE PE3YJIbTATHI

JIndHOCTHBIC Pe3yJIbTaThl OCBOCHHUS IIPOTrpaMMbl ydeOHOro IpeaMeTra «MaTreMaTHka» XapaKTepUu3yrOTCs:
1. IlarpuoTHyecKkoe BOCIHUTAHMNE.

® IIPOSIBJICHUEM HHTEpPECA K MPOIIJIOMY U HACTOSIIEMY POCCUUCKON MaTEMaTHKH,
® [[CHHOCTHBIM OTHOIIE€HHUEM K JOCTHXKECHHSIM POCCHUCKUX MATEMaTHKOB W POCCHUCKOU MaTe€MaTUYECKOM
IKOJIBI K UCTIOJIB30BAHUIO 3THUX JOCTHXXCHHUU B APYTrUX HayKaX U MPHUKIATHBIX chepax.

2. FDa)KI[aHCKOG U AYXOBHO-HPABCTBCHHOC BOCIHTAHUC.

® TOTOBHOCTBIO K BBIITOJIHEHUIO 00sI3aHHOCTEHM Ipa)kJaHUHA U peaJin3alluu ero mnpas,
® [pEeACTaBJICHUEM O MaTEeMaTHYECKHUX OCHOBaxX (PYHKIMOHUPOBAHHUSI PAa3JIMUHBIX CTPYKTYP, SIBJICHUMH,
OpoUeayp IpaXJaHCKOT 0 o01iecTBa (BBIOOPHI, OMPOCHI U Mp.);



® TOTOBHOCTBHIO K O6CY)KI{CHI/IIO OTHYCCKHUX HpO6J’I€M, CBsA3aHHBIX C IIPAKTHYCCKHM IIPHMCHCHHUCM ,Z[OCTI/I)KCHI/Iﬁ
HayKH, OCOBHAHHUCM BA’JKHOCTH MOPAJIBbHO-OTHUYCCKUX IMPHUHIMUIIOB B JACATCIbHOCTHU y‘-IéHOI‘O.

TpymoBoe BOCIUTAHHUE:

® YCTAaHOBKOW HAa aKTMBHOE y4acCTHUE B PEUICHUM IIPAKTUYECKUX 3a/1a4 MaTEMaTU4YE€CKOM HATPaBJIEHHOCTH,

® OCO3HaHMEM BaXXHOCTHM MATEMaTUYECKOIO0 OOpa3oBaHMUsl Ha IMPOTSHKEHUHU BCEU IKU3HU JIs YCHELIHOM
nmpodecCuoHaIbHON JIESITEJILHOCTU U Pa3BUTHEM HEOOXOIMMBIX YMEHUM;

® OCO3HAaHHBIM BBIOOPOM M MNOCTPOCHUEM HHAWBUAYATbHOW TPAEKTOPHUH OOpA30BaHUS U KMU3HECHHBIX IJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX NOTPEOHOCTEN.

DCTETUYECKOE BOCIUTAHHUE.

® CHOCOOHOCTHIO K ODMOIIMOHAJIBHOMY M ACTETUUYECKOMY BOCHPHUSTHIO MaTEeMaTUYE€CKUX OOBEKTOB, 3aaad,
peuIeHUM, PACCyXKJICHUM,
¢ YMEHUIO BUJIETh MATEMATHYECKHNE 3aKOHOMEPHOCTH B UICKYCCTBE.

IIeHHOCTH HaYYHOT'O TO3HAHUS

L d OpI/IeHTaIII/Ieﬁ B AOCATCIBHOCTHU Ha COBPCMCHHYIO CHCTCMY HAYYHbIX Hpe)ICTaBJIGHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX PA3BUTHIA YCIIOBCKA, ITPUPOABI U O6III€CTBa,

e [IOHMMaHHMEM MaTE€MaTHYECKOM HAYKH Kak C(bepI)I 4eJIOBEUYECKOU ACATCIIBHOCTH, 3TAallOB ee pa3sBUTHUA U
3HAYUMOCTHU JIS1 PaAa3BUTHUA HUBUIIN3aIlluN;

® OBJIQJACHUEM SI3bIKOM MATEMATUKU U MATEMAaTUYECKOU KYyJIbTYPOH KaK CPEACTBOM IIO3HAHUS MUPA;
® OBJIAACHUEM ITPOCTECHUIINMHU HABBIKAMH UCCJIEIOBATEIIBCKON AESITEJIbHOCTH.

Puznyeckoe BOCIIMTAHHUC, (bODMI/IDOBaHI/IG KYJBTYPBI 3J0POBhA U SMOIIMOHAJIBHOI'O 6H3FOHOJ’IV“II/IH:

® TOTOBHOCTBIO IITPHUMCHATB MAaTCMATHUYCCKHUC 3HAHHA B HHTCPCCAaX CBOCTO 310POBb-,

e BEJECHUS 3J0pPOBOro oOpas3a >XWU3HU (3J0pPOBOE MNHUTAHHUE, COAIAHCUPOBAHHBIM PEXKUM 3aHIATUH U OTAbBIXA,
perynspHas u3ndecKass aKTUBHOCTD);

e chOpMHUPOBAHHOCTHIO HAaBbIKA pedICKCHUH,
® MPHU3HAHHUEM CBOErO MpaBa Ha ONTMOKY M TAKOTO K€ IIpaBa APYyTroro 4eJIOBEKa.

DKOJIOTHYECKOE BOCIUTAHUE:

OpHCHTAIIMEH Ha MNPHUMEHCHHE MaTeMaTHYCCKUX 3HAHUMW I PpEHIeHHS 3ajad B 00JacTH COXPAaHHOCTH
OKPYKAIOIIEH CPEbI,

MJIAHUPOBAHUS MOCTYIMKOB M OILIEHKU UX BO3MOYHBIX MOCJECIACTBUU JJIsI OKPY>KAIKOIIEH CpeJibl;

OCO3HaHHEM TJIO0AJIBHOTO XapaKkTepa PKOJOTHUECKUX MPOOJIeM U MyTeH UX PEIICHHUS.



JIMYHOCTHBIE pe3ynbTaThl, 00ECHEYNBAININE aANTANI0 00YYAIONerocs K H3MEHSIOIUMCS YCIOBUSIM COUMATbHOW U MPUPOAHON CPEIbIL:
TOTOBHOCTBIO K HAEUCTBUSIM B YCIOBHUSIX HEONPEAECIEHHOCTH, NMOBBILICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3
MMPAKTUYECKYIO JESITEIbHOCTb, B TOM YHCJIE€ YMEHHUE YUYMUTBHCS Yy JPYTrUX JIIOJIel, NpuoOpeTartb B COBMECTHOM
JIEATEJIbHOCTU HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMN W3 OIBITA JAPYTUX;

HEOOXO/IUMOCThIO B (POPMUPOBAHUU HOBBIX 3HAHUU, B TOM 4HcIie (POPMYIUPOBATH HUJIEH, HNOHSITUS, TUOOTE3bl 00
Oo0BbEeKTaxX M SBJIEHUSAX, B TOM UYHCJIE paHEE HE H3BECTHBIX, OCO3HABaTh A€PUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IIJIAaHUPOBATh CBOE Pa3BUTUC;

CIIOCOOHOCTBIO OCO3HaBaThb CTPECCOBYIO CHUTYyallMI0, BOCIHPUHHUMAaTh CTPECCOBYIO CHUTYyallMIO KaK BBI30OB,
TPEOYIONIUN KOHTPMEP, KOPPEKTUPOBATH MPUHUMAaEMbI€ pEUIEHUS U AcHUCTBUs, GOPMYIUPOBATH M OILICHUBATH
PUCKH M NOCJIEACTBUS, POPMUPOBATH OIIBIT.

3.2 METAINPEAMETHBIE PE3YJbTATDI

MertanpeaMeTHble pe3yJbTaThl OCBOCHUSI MPOrpaMMbl yueOHOro mpeaMera «MareMaTuka» XapaKTepHU3yIOTCS OBJIAaJCHUEM
YHUBEPCAJIbHBIMIA NMO3HABATEJIbHBIMHM JICHCTBUAMHU, YHUBEPCAJIbHBIMM KOMMYHUKATUBHBIMHM JICHCTBUSAMHU U YHHUBEPCAIBHBIMU
PeryJisiTUBHBIMU JICHCTBUAMMU.

1) YHuBepcaJbHbIE MO3HABATEJIbHbIE HeHCTBUsI o0ecrnieunBar0T GOpMUpPOBaHUE 0a30BbIX KOTHUTUBHBIX ITPOIIECCOB 00yUaro-

muxcst (OCBOCHHE METOJIOB TTO3HAHUS OKPY>KAIOIIETO MUPA; MPUMEHCHHE JIOTHYECKUX, NCCIIeOBATEIbCKUX Oleparuii, yMeHUH
pabotath ¢ uHPoOpMaIUEi).

ba3oBble ornueckue aeNCTBUSA.

BBISIBJISITh M XapaKTEPHU30BaTh CYIISCTBEHHBIC IIPU3HAKN MATEMAaTHISCKUX OOBEKTOB, MOHATHUH, OTHOIIICHHUMN
MEXK/Iy TOHATUAMM; POPMYITHPOBATH OIPEJICICHUS MOHATHN;, YCTaHABINBATh CYIICCTBEHHBIN MPU3HAK
KJ1accuUKauu, OCHOBaHUS JJIsI OOOOIIEHUS U CPAaBHECHHSI, KPUTEPUH ITPOBOJIUMOTO aHAJIN3a;

BOCIIPUHHUMATH, (P OPMYJIMPOBATH U IIPEOOPA30BHIBATH CYKJICHHUS: YTBEPAUTEIILHBIC U OTPHUIIATCIIbHBIC, CIUHUYIHEBIC,
JacTHBIC U OOIIHE; YCIOBHBIC;

BBISIBJISITh MAaTEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3AUMOCBSI3H U TIPOTUBOpPEYHs B (pakTax, JaHHBIX, HAOTIOACHUIX U
YTBEPKJACHUSX; TPEAJIAraTh KPUTECPUHU JJISI BBISIBJIEHUSI 3aKOHOMEPHOCTEU U NIPOTUBOPEUHN;

ACJIaTh BBIBOJbI C MCITOJIBb30BAHUCM 3aKOHOB JIOTUKH, ICAYKTUBHBIX 1 HHAYKTHUBHbBIX YMO3aKquCHHﬁ,
YMO3aKJIIO‘lCHPII>'I I1O0 aHAJIOT UM,

pa3oupaTh J10Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEPXKAEHUU (IpsIMbIE U OT MPOTHUBHOTO), IPOBOAUTH
CaMOCTOSITEJIbHO HECJIOXKHBIE JI0Ka3aTeJIbCTBA MaTeMaTUYECKUX (PAaKTOB, BICTPAUBATh apryMEHTALUIO, TPUBOIUTH
MIPpUMEPHI U KOHTPITIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE PACCYXKACHUSI;



* BBIOUpATH CIIOCOO pelIeHUs] yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BaApUAHTOB pEIlICHUs, BBIOUpATh HanuobdoJsiee
MOAXOSIIUN C YUETOM CaAaMOCTOSATEIBHO BBIJICJICHHBIX KPUTEPHUERB).

ba3oBbIe UCCACHOBATEIbCKUE JICHCTBUS:

® HCIIOJIBb30BaThb BOIIPOCHI KAK I/ICCJ'IGI[OBaTeJIBCKI/Iﬁ HMHCTPYMCHT ITO3HAHUWA; CbOpMyJII/IpOBaTB BOIIPOCHI, q)HKCprIOHII/IC
IpoTUBOpPCHHUC, HpO6HeMy, CaMOCTOATCIIbHO YCTaHABJIMBATH HCKOMOC U JAHHOC, (bOpMI/IpOBaTB TrumnoTe3y,
APryMmMeHTUPOBATH CBOIO IMMO3UIINUIO, MHCHHUC,

* TPOBOJIUTH TIO CAMOCTOSATEIHLHO COCTaBJICHHOMY IUTAHY HECJIOKHBIA DKCIIEPUMEHT, HEOOJBIIOE HMCCICIOBAHUE IO YCTAHOBJICHHIO
0COOCHHOCTEH MaTeMaTHYECKOT0 00BhEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTYy COOOI;

*  CaMOCTOSITEILHO (hOPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI TI0 PE3Y/IbTaTaM MPOBEAEHHOTO HAOIIOICHHMSI, HCCIICIOBAHUS,
OIICHMBATh JIOCTOBEPHOCTD MOJIYYCHHBIX PE3YJIbTATOB, BEIBOJIOB U 000OIICHMIA;

® IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, @ TAKKE BBIIBUTAThH MIPEAMOIOKEHUS O €r0 PA3BUTHU B HOBBIX YCIIOBHSIX.

PaboTta ¢ nudopMalmen:

* BBIABIIATH HEJJOCTATOYHOCTH U M30BITOYHOCTH MH(POPMAIIMH, TAHHBIX, HEOOXOMMBIX JIJIS PEIICHUS 3a1a4H;

* BBIOMpATH, AaHAJTU3UPOBATH, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIIMIO PA3IMUHBIX BUJIOB U (DOPM MPEICTABICHUS;

* BBIOMpATH PopMy mpeacTaBiacHUS HHGHOPMAIIUU U WILTIOCTPUPOBATH pelllacMbIe 3aa4i CXEMaMH, TuarpaMMaMu, HHOU IpauKoOr U UX
KOMOMHAIUSIMHU;

* OIICHUBATH HAASKHOCTH HH(DOPMAITUHU TT0 KPUTEPUSIM, MPEIOKEHHBIM YIUTEIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSTEIIBHO.

2) YHuBepcajbHble KOMMYHHMKATHUBHBIE JeHCTBHSI 00€CIIeUnBaIOT ChOPMUPOBAHHOCTD COITMATBLHBIX HABBIKOB 00 yJaIOIIUXCHI.

OO1exue:
* BOCIPUHUMAThH U (OPMYJIMPOBATH CYKJICHHS B COOTBETCTBHUH C YCIIOBHSIMH M IICJIIMH OOIICHHMS; ICHO, TOYHO, TPAMOTHO

BbIpakaTh CBOIO TOYKY 3PEHHS B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS MO XOAY PELICHHS 33a/1aud, KOMMEHTUPOBATh
MOJIy4YEHHBIN pe3yJIbTarT;

* B X0Je OOCYXIIEHHS 3a/JaBaTh BOIMPOCHI MO CYIIECTBY OOCYKTaeMOMl TeMbl, MpOOJIeMBbI, pelaeMoi 3ajaud, BHICKA3bIBaTh HJIEH,
HaIleJICHHBIC Ha TOWCK PEIICHUS; COMOCTABISITH CBOM CYXKICHHS C CYXICHHSIMHU JIPYTUX YYAaCTHUKOB Auanora, oOHapy>KUBAaTh
pa3IuYre W CXOJICTBO MO3UIINN; B KOPPEKTHOH hopme PopMyIUpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI;

* TMPEACTABIATH PE3yJAbTAaThl PEHICHUS 3a/Jadud, OKCICPUMEHTa, HWCCIEOBaHMUS, NPOEKTa; CaMOCTOSTENBHO BBIOUPATH Gopmar
BBICTYIUUIEHUS ¢ YYETOM 3aj]1ay MPE3CHTAIIMU U OCOOCHHOCTEN ayIuTOPHUH.

CoTpyIHUYECTBO:




* TOHUMATh U UCTOJH30BATh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIYATHHON PAaOOTHI MMPU PEIICHUH YICOHBIX MAaTEMAaTHUECKUX 3a71a4;
IMIPUHUMATH 11€J1b COBMECTHOU JESITSIBHOCTH, IJIAHUPOBATHh OPTaHU3AIIUIO0 COBMECTHON padOTHI, pacpeIeasaTh BUIBI
paboT, 1oroBapuBaThCs, 0OCY>KJIaTh MPOIIECC U Pe3yJIbTaT padO0Thl; 0000MIaTh MHEHUSI HECKOJIBKUX JIIOJICH;

* Y4acTBOBATh B IrpynnoBbIX popMax padoThl (00CYXJI€HUsI, OOMEH MHEHUSMHU, MO3TOBbIE€ IITYPMBbI U AP.); BBIIIOJHATH
CBOIO 4acCTh pPadOThl U KOOPAUHUPOBATH CBOM JICHUCTBUS C JIPYTUMHU YJICHAMH KOMaH/bl; OLIEHUBATh Ka4€CTBO CBOETO
BKJIa/Jla B OOIIMU MPOJTYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM YHaCTHUKAMHU
B3aUMOJAECUCTBUA.

3) yHI/IBepcaJILHLIe PEryJasiTUBHBIC I[eﬁCTBHH o0OecrneuynBaroT (bOpMHpOBaHPIe CMBICJIOBBIX YCTAHOBOK M JKM3HCHHbBIX HABBIKOB
JIMYHOCTH.

Camoopranuzanms:
* CaMOCTOSITEJIBHO COCTAaBJSTH IJIaH, aJITOPUTM pPEIICHUs 3ajladyu (WJIM €ro 4acTh), BBIOMpATh CHOCOO pEIIeHUS C
Y4ETOM HMEIOIIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTHPOBATh U KOPPEKTUPOBATH BapUAHTHI
penieHuit ¢ yd€ToM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb.
* BJQJICTh CITOCOOAMH CaAMOMNPOBEPKH, CAMOKOHTPOJIS TIpoliecca U pe3yjbTaTa pEHIieHUs] MaTeMaTHUYeCKOW 3aj1auu;
* TMpeaBUJCTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUU 3a7a4U, BHOCUTH KOPPEKTUBHI B ICATCIBHOCTh
Ha OCHOBEHOBBIX OOCTOSITEJILCTB, HAMJICHHBIX OIIMOOK, BHISIBICHHBIX TPYIHOCTEH;
* OIICHUBATh COOTBETCTBHUE pe3yJibTaTa ACATCIbHOCTH IIOCTABJICH- HOUW II€JIU U YCJIOBUSIM, OOBSICHSITh NPHUYHUHBI
JIOCTUXKCHHUST UJIH HEIOCTHIXKCHUS 11€J]IM, HAaXOIUTh OMIHOKY, /1aBaTh OIICHKY ITPUOOPETEHHOMY OMBITY.

3.3 NJTAHUPYEMBIE NPEAMETHBIE PE3YJIbTATBI OCBOEHUA KYPCA «<MATEMATHUKA» (110 'OJAAM OBYYEHUA)

OcBoenune ydeOHOTO Kypca «MaremaTtuka» B 5—6 KijlaccaX OCHOBHOM IIKOJBI JIOJDKHO OOecIiedrMBaTh JOCTHXKCHHE
CICIYIOMUX NPEeIMETHBIX 00pa3oBaTEIbHBIX PE3YyIbTATOB:

5 kjace

Qucna u evluucieHus
o Jlonumarp m IIpaBUJIIBHO yHOTpC6J’IfITB TCPMHHBI, CBJi3aHHBIC C HaTypaJlbHbBIMH YHCJIaMUH, OOBIKHOBCHHBIMU H




ACCATHUNYHBIMH I[pO6$IMI/I.

e CpaBHHUBATh U YNOPSAOYUBATH HATypaJibHbIE YHCJIAa, CPAaBHUBATH B MPOCTEHUIINX CIIydassX OOBIKHOBEHHBIC ApPOOH,
JIeCATUYHBIE IPOOU.

e COOTHOCUTHh TOYKY Ha KOOPAMHATHOW (YMCJIOBOW) HOPsIMOM C COOTBETCTBYIOIIMM €M 4YHCIOM H H300paxaThb
HaTypaJibHbIE YHCJIa TOYKAMU HAa KOOPAUHATHOU (UHUCIOBOM) NPsSIMOM.

e BrinonaHsaTte apudMeTHUECKUE AEUCTBUS C HATypaJbHBIMU YHCIAMHU, C OOBIKHOBEHHBIMH APOOSAMH B MPOCTEUNINX
cly4dasx.

e BEIIOJIHITE NPOBEPKY, MPUKUJKY PE3YIbTAaTa BBIYUCICHUM.
e OKpyriasaTh HaTypajJdbHbIE 4YHCHA.

Pewienue_ mexcmosuvlx 3a0au

e Pemiath TEKCTOBBIC 3aJauyu apU(PMETHUYECKUM CIIOCOOOM U C IMOMOIILIO OPraHU30BAHHOTO KOHEUYHOro Iepedopa
BCEX BO3MOXXHBIX BADUAHTOB.

e Pemrarh 3ama4um, COAEpIKAIINE 3aBUCUMOCTH, CBS3bIBAIOIINE BEJINYUHBI:
a) CKOPOCTBh, BPEMSI, PACCTOSTHHE;
b) mena, KOJIMYECTBO, CTOUMOCTD.
e lcnoiap30BaTh KpaTKUE 3aIIMCH, CXEMBI, TAOJIMIbI, 0003HAYECHUSI TIPU PEIICHUN 3a1ad.

e Jlonp30BaTbCsi OCHOBHBIMU CAMHHUIaAaMHU HU3MCPCHUA. ICHBbI, MACCBhI; PaCCTOJIHHUA, BPCMCHH, CKOPOCTH, BbIpAXaTb
OJHHU CANMHHUIIBI BECJIMYMWHBI HCPC3 JAPYTHUC.

e lI3Bnekarh, aHAJIM3UPOBATH, OIIEHUBATh MH(MOPMAIINIO, IPEACTABICHHYIO B TaOJMIle, HA CTOJIOYAaTOW Auarpamme,
WHTEPIIPETUPOBATH IIPEACTABIICHHbIE JAHHBIE, UCIIOJIb30BATh JaHHbIE IPU PELICHUU 3a4ay.

Haznaonas ceomempus

e [lomp30BaThCsI TEOMETPUICCKUMHU TTOHSATHSIMU:
TOYKa, IpsiMasi, OTPE30K, JIyd, yroj, MHOTOYTOJbHHUK, OKPYXHOCTb, KPYT.
e [IpuBOAUTH IPUMEPHI OOBEKTOB OKPYIKAIOIIETO MUPa, UMEIONINUX (POpPMY HU3YyUCHHBIX T'€OMETPUUICCKHUX (QUTYD.
e lcrionp30BaTh TEPMHHOJIOTHIO, CBSI3aHHYIO
a) ¢ yrjiaMu: BepIInHa, CTOPOHA;
b) ¢ MHOTOYTOJILHUKAMU: yToJjI, BEpIINHA, CTOPOHA, JUAaTrOHAb;
C) C OKPY’>KHOCTBIO: paJInycC, JUaMETp, IISHTP.
e l300pakaTh M3y4YCHHBIC TEOMETPUYCCKHEC (PUTYPHI HA HSIIMHOBAHHOW M KJIETYATOW OyMare ¢ IOMOIIBIO IUPKYJIS U
JINHEUKH.
e HaxomuTh JJIMHBI OTPE3KOB HEIMOCPEICTBEHHBIM H3MEPCHHUEM C ITOMOIIBIO JHHECHKH, CTPOUTH OTPE3KH 3aJaHHOU
JUTAHBI;, CTPOUTH OKPYXHOCTH 3aJaHHOT'O pajnyca.



Hcnonmb30BaTh CBOMCTBA CTOPOH W YIJIOB HOPSAMOYTOJBbHHUKA, KBaJpaTa JJIsI WX MOCTPOCHHS, BBIUYHUCICHUS
IJIOIMaAu U IePUMETPA.
Beraucnsate nepuMeTp U MIIOIIAJAL KBajpaTa, OPSIMOYTOJbHUKA, GUTYDP, COCTABICHHBIX U3 NPSIMOYTOJHBHUKOB, B
TOM 4ucie puryp, n300pak€HHBIX Ha KJIeT4aTOi Oymare.
[Tonmp30BaThCI OCHOBHBIMH METPUYECCKUMH €AWHHUIIAMH W3MEPEHUsS JUIUHBI, MJIOIIAAN; BhIpAXaTh OJHU €IHUHUIIBI
BEJIMYUHBI Yepe3 JApyTHE.
Pacrno3naBaTh napamiienenumen, Kyo:

d) UCHOJIb30BaTh TSPMHUHOJIOTHIO: BEpIIIMHA, peOpOo rpaHb, U3MEPCHUSI;

b) HaxoauTh U3MEpEHUs apajieJaenuneaa, Kyoa.
Beraucnsate 00bpEM KyOa, mapajieienumne/ia mo 3aJJaHHBIM U3MEPEHUSIM, MOJIb30BaThCS €AUHUIIAMHA HU3MEPCHUS
o0BEMa.
Pemrate HecioKHBIC 3aJa91 HA U3MEPEHHUE TEOMETPUUSCKUX BEJIMYMH B MPAKTUICCKUX CUTYAITHSX.

6 Kjaace

YQucna u evluucienusn

3HaTh U TIOHUMATh TEPMHUHBI, CBSI3aHHBIC C Pa3IUYHBIMH BHUJIAMH YHCEJI U CHOCOOaAMU HX 3allMCH, NEePEXOIUTH
(ecau TO BO3MOKHO) OT OAHOMU (hOPMBI 3alIMCH YHCIIa K JAPYyTrou.

CpaBHUBaATh U YIOPSIAOYUBATH II€JIbI€ YHCJIa, OOBIKHOBEHHBIC U JECSATUYHBIE APOOU, CPAaBHUBATH UHCJIA OJHOTO U
pa3HbIX 3HAKOB.

BeinosHsATh, coueTasi yCTHBIE U MMMUCbMEHHBIE NPUEMBI, apu(PMETUUECKUE ICHCTBUS C HATYPaAIbHBIMU U 1IEIBIMU
4uciiaMu, OOBIKHOBEHHBIMH U JICCATUYHBIMHU APOOSIMHU, MOJIOKUTEIIbHBIMUA U OTPULATEIIBHBIMU YUCIJIAMHU.
BpruucasaTe 3HA4YE€HHUS YUCIIOBBIX BBIPAKECHUM, BBINOJIHATHh MNPUKUAKY M OLEHKY pE3yJibTaTa BBIUYMCIICHUU;
BBITIOJIHSITh IIPEe0OpPa30BaHUs YHUCIOBBIX BhIPAKEHUN HAa OCHOBE CBOUCTB apuU(PMETUYECKHUX JICHCTBUMH.
COOTHOCUTH TOYKY Ha KOOPJIMHATHOM MPSIMOU C COOTBETCTBYIOIIUM €1l YHCIIOM.

HN300paxxaTh ynucia TOYKaMU Ha KOOPJIUHATHOM MPSIMON, HAXOAUTh MOJYJb YHCIIA.

COOTHOCUTH TOYKH B OIPSAMOYTOJIbHOU CUCTEME KOOPJIMHAT C KOOPAUHATAMHU 3TOU TOUYKH.

OKpyTaATh 1IeAbIC YUCIIa U AeCATHYHBIC IPOOH, HAXOAUTHh MPUOIMIKCHUST YUCEIT.

Hucnoevle u OYKeeHHbIE GbIPANICCHUS

e Jlonumarp u yrIOTpe6J'I$ITB TCPMHUHBI, CBA3aHHBIC C 3aIIMCHIO CTCIICHU YMUCJIda, HAXOAWUTb KBaApaT U KY6 qMcliia,

BBIYHMCJIATHD 3HAYCHHUA YN CIIOBBIX BBIpa)KCHHﬁ, coacpiKammnx CTCIICHM.

o Jlonw3oBarbcCs IIpru3HakKaMu ACINMOCTH, paCKJIaAblBaTbh HATYPAJIbHBIC YHCJIa HAa ITPOCTBIC MHOXXHUTCIIN.



Ilons30BaTbeCs MaCH_ITa6OM, COCTAaBJIATH IIPOIMIOPIHHN 1 OTHOIIICHM .

Hcnonp30BaTh OYKBBI AJIs1 0003HAUYECHUS YUCEJ MMPU 3alIMCU MAaTEMATUYECKUX BBIPA’KEHUM, COCTABJISITh OyYKBEHHBIC
BbIpaXXEHUsSI U (POPMYJIbl, HAXOJUTh 3HAUCHUSI OYKBEHHBIX BBIPAKEHUM, OCYIIECTBIISISI HEOOXOAUMBIE MOJICTAHOBKH
U npeoOpa3oBaHUS.

HaxoauTe HEU3BECTHBIM KOMIIOHEHT PAaBEHCTBA.

Pewienue mexkcmosuvlx 3a0au

Pemath MHOromaroBbsle TEKCTOBBIE 3aJauu apu(PMETHUIECCKHUM CITOCOOOM.
Pemarpk 3aaun, cBA3aHHBIE C OTHOIIICHUEM, ITPOITOPIIMOHATIBFHOCTHIO BEIIMYHH, MPOICHTAMH; PEIllaTh TPH OCHOBHBIC
3ajJlayM Ha JPOOU U MPOIICHTHI.
Pemarpk 3a1aun, comepskaline 3aBUCUMOCTH, CBSI3bIBAIOIINEC BEJIMYUHBI:
a) CKOpOCTBh, BpeMsi, PaCCTOSIHUE,
b) nmena, KOJIMYECTBO, CTOMMOCTH;
C) MPOU3BOAUTECIILHOCTD, BpeMsl, 00bEéMa pabOThI,
UCTIONB3YysT  apu(PMETHUYSCKHUE  JICUCTBUS, OICHKY, TNPUKHIKY; IOJIb30BaThCI  CIAWHUIIAMH  HU3MCPCHUS
COOTBETCTBYIOIIUX BCIIMYHH.
CocTtaBnsiTh OYKBEHHBIC BBIPaXKCHUS IO YCIOBHUIO 3aavM.
H3Bnekate WHPOpMAIUIO, MPEICTABICHHYIO B TabiWIlax, Ha JIMHEHWHOW, CTOJIOYATOW WIIM KPYTrOBOHW IuarpamMmax,
WHTEPIIPETHPOBATH MPEICTABICHHBIC JaHHBIC; UCIOJIHL30BaTh JJaHHBIC MIPU PEIICHUH 3a7ad.
[MpencraBnsaTh HHPOPMAIIHIO C TTIOMONIBIO TAOIUIL, IMHSHHON U CTOJIO0YATONW AUarpaMM.

Haznaonas ceomempus

[IpuBomuTE MpUMEpPbl OOBEKTOB OKPYIKAIOMIETO0 MUPA, UMEIOMUX (OPMY HU3yUCHHBIX I'€OMETPUUECKUX IMIOCKUX U
IMPOCTPAHCTBEHHBIX (PUTYp, NPUMEPHI PABHBIX U CUMMETPUYHBIX PUTYD.

HN300paxxaTh ¢ TOMOMIBIO IUPKYJIS, TMHEUKH, TPAHCIOPTHUPA HA HEJIUHOBAHHOM U KJIETUYATOW Oymare u3y4deHHBIC
IUIOCKHE TeOMETpUUECKrEe (QUTYphl U KOHPUTYpAIIUU, CUMMETPUYHBIC (PUTYPBI

I[Tonp3oBaThCd TEOMETPUYECKUMHU TIOHSITUSMHU: PABEHCTBO (UTYpP, CHUMMETPHS; HCIIOJIH30BATh TEPMUHOJIOTHIO,
CBSI3aHHYIO C CHMMETPHUEN: OCh CUMMETPUHN, HEHTP CUMMETPHUH.

HaxomuTe BenWYHWHBI YIrJIOB HW3MEPEHHUEM C MOMOULIBKD TPAHCIIOPTHUPA, CTPOUTH YIJbl 3aJaHHOW BEIUYUHBI,
MOJBb30BAaThCS NOPU PEIIEHUH 3a7ad TI'pPaJyCHOM MEpPOW YTIJIOB; pPACHO3HABATh HAa YEPTE)KAX OCTPbIU, HOPSAMOU,
pa3BEPHYTHINM U TYyHNOU YIJIBI.

Bprunciasate JAJIMHY JOMaHOM, II€PUMETP MHOIOYTOJIbHHKA, II0Jb30BAaThCSA €IWHULIAMHA HW3MEPEHUS JIUHBI,
BBIpaXXaTh OJJHU €AWHUILIbI U3MEPEHUS JJINHBI YEPE3 APYyTHE.

Haxoaurtpk, ucnonb3ysl 4YepTEKHBIE HUHCTPYMEHTBI, PACCTOSIHUSL:



a) MeXy ABYMs TOUYKaAMH,

b) oT ToukHM nO TIPsIMOIA,

C) MJIMHY MyTHU HAa KBaJAPAaTHOU CETKE.
Beruucisate 1wiomanab  (GUryp, COCTaBJICHHBIX U3 IPSIMOYTOJbHHUKOB, HCHOJb30BaTh pa30WeHHE Ha
NPSIMOYTOJIBHUKH, Ha paBHbIC (UTYPHI, HOCTpaMBaHHE [0 IMPSIMOYTOJbHHUKA; MOJb30BATHCS OCHOBHBIMH
SAMHUIIAMHA U3MEPCHHUS UIOIIAIN; BBIPAXKATh OJIHH SIAHUHHIIBI HU3MEPCHHUSI IJIOIIAANA Yepe3 JApYyTrue.
Pacrio3naBaTh Ha MOJIEIAX U U300paKSHUSIX MUPAMULY, KOHYC, IHUIUH/P, UCHOJIb30BaTh TCPMHUHOIOTHIO:
BepIlINHA, pedpo, rpaHb, OCHOBaHUE, pa3BEpPTKA.
HN306paxkaTh Ha KJICTYATON OyMare mpsMOyTOJbHbBIN MTapaie/ICITUneI.
Beiaucisate 00BbEM MOPSIMOYTOJILHOTO Iapajuiejienunena, KyOa, IMMOJIb30BaTbCsl OCHOBHBIMU CIUHUIIAMH
n3MepeHusi 00bEMa; BhIpakaTh OJHHU SAUHUIILI U3MEPEeHUsT 00bEMa uepes Jpyrue.
Pemath HECTOKHBIC 33/]a9U HA HAXOXKJICHUE TCOMETPUUYCCKUX BEJIUUYHUH B MPAKTUUYCCKUX CUTYAIASIX.

3.4 TIJIAHUPYEMBIE NPEAMETHBIE PE3YJIbTATHI OCBOEHUA KYPCA «AJITEBPA» (ITIO T'OJAAM OBYYEHUA)

OcBoeHue y4dyeOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOro oO0Iero o6Opa3oBaHUs JIOJKHO oOOecnedyuBaTh
JTIOCTUIXKEHUE CIIEIYIOINX IPEAMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:

{ KJIACC

YQucna u evluucienHus

BeinonHsTE, coueTasi yCTHBIE U IUCbMEHHBIE TIPUEMBI, apu(PMETHUECKHUE NEHUCTBUS C PAllMOHAIIbHBIMU YHUCIJIAMHU.
HaxonuTh 3Ha4YC€HUST YUCITOBBIX BBIPAKCHUI; MIPUMEHSITH Pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI BBIYUCICHUS 3HAUCHUN
IPOOHBIX BRIPAXKEHUU, COACPIKANIUX OOBIKHOBEHHBIE U JECATHYHBIC IPOOH.
IlepexonuTh OT OJHOM (DOPMBI 3aITUCH YHUCEJIT K IPYTOM:
a) mpeoOpa3oBHIBATH JICCATHYHYIO APOOh B OOBIKHOBEHHYIO,
b) 0OBIKHOBEHHYIO B JECATUYHYIO,
C) B YaCTHOCTH B OSCKOHEUYHYIO JICCATUUHYIO JIPOOBH.
CpaBHUBATh U YIOPSIAOYUBATH palliOHAIBHBIC YHCIIA.
OxpyriasiTe 4yucia.
BBIIOTHATE MPUKUAKY U OIIEHKY pPE3yJbTaTa BBIYUCIICHUN, OIICHKY 3HAYCHUU YHUCIIOBBIX BBIPAKCHUN.
BBIOTHSITE ICHUCTBUS CO CTETICHSIMH C HATYPaJIbHBIMU MOKA3aTEIJISIMU.



IIpruMensaTh NpU3HAKU AEJIMMOCTH, PA3JIOKEHUE HAa MHOYKHUTEIN HATYPaJIbHbIX YHUCEI.

Pemartp npakTUKO-OPUEHTHUPOBAHHBIE 3a7a4d, CBA3AaHHBIE C OTHOWIECHUEM BEJIWYMH, HOPONOPIHHUOHAIBHOCTBIO
BEJIMYUH, IIPOLICHTAMH; UHTEPOPETUPOBATH PE3yJbTaThl PEUICHHUS 3a7ad C y4ETOM OrPAaHUYEHUU, CBSI3aHHBIX CO
CBOMCTBaAMM paccMaTpUBaEMbIX OOBEKTOB.

Anzeopauueckue eviparsicenus

Hcnonp3oBaTth anreOpamyeckyr0o TEPMHHOJOTUIO U CUMBOJUKY, OPUMEHATH €€ B MNPOLIECCE OCBOCHHUS yuyeOHOro
MaTepuasa.

HaXOI[I/ITB 3HAYCHUA 6YKB6HHBIX BBIpa)KeHI/Iﬁ IIpHU 3aJaHHBIX 3BHAYCHUAX TICPCMCHHDBIX.

BeimonmHATE mipeoOpa3oBaHUs IEJOr0 BBIPAXKCHHUS B MHOTOYICH NPUBEACHHUEM ITOJOOHBIX CJIaracMbIX,
pacKkpbITUEM CKOOOK.

BeinmoaHsaTh YMHOXCHHNC OJHOYJICHA HA MHOTOYJICH U MHOT'OYJICHA HA MHOTO4YJICH, IIPUMCHATDH (I)OpMy.TIBI KBaJparta
CYMMBI U KBaJpaTa pa3dHOCTH.

OCYIIIGCTBJIHTB Pa3JI0KCHHUEC MHOT'OYJICHOB HA MHOKUTCJIN C ITIOMOIIIBKO BEIHCCCHU 3a CKOOKM O6III€FO MHOXHUTCIIA,
TPYHNIIMPOBKU CJIaraCMbIX, ITPUMCHCHU A (bOpMYJ'I COKpaIIIéHHOFO YMHOXCHUMU .

I[IpumensTh IpeoOpa3zoBaHUsI MHOTOYJICHOB JIJIsI PEIICHUS pa3IuYHbIX 3aJ1a4 U3 MAaTEMaTUKH, CMEXHBIX MPEIMETOB,
W3 peajibHOW TPAKTHUKH.

Hcnonp30BaTh CBOMCTBA CTEIICHEU C HAaTyYpPaJIbHBIMHU IIOKA3aTCIIAMMU OJI Hp606paBOBaHI/I}I BBIpa}KeHHﬁ.

Ypasuenusa u _nepasencmea

Pemate jmMHEWHBIE ypaBHEHUSI C OJHOU NEPEMEHHOM, NPUMEHSISI MpaBUJia MEPEX0Jia OT UCXOAHOTO YPABHEHHUS K
paBHOCUJIIBHOMY €MYy. [IpoBepsTh, SIBISIETCS JU YHUCIJIIO KOPHEM YpPaBHEHMUSI.

I[IpumensTh rpaduyeckue MeTOoIbl ITPU PEUICHUU JUHEUHBIX yPABHEHUN U UX CHUCTEM.
I[MoaGupate mpuMeEpHI TTap YUCEJ, SBIISIONIUXCS PEIICHUEM JIMHEHHOTO YPaBHEHUS C ABYMS IIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IIJIOCKOCTH TpadUK JMHEHHOTO YypaBHEHHUsI C JABYMs II€PEMEHHBIMH; MOJb3YSCh
rpadukoM, TIPUBOAUTH MMPUMEPHI PEIICHUS YpaBHEHHUSI.

PemaTths cuctemMsbl ABYX JIMHEHWHBIX YPABHEHHUM C ABYMS IEPEMEHHBIMH, B TOM YUCJIe TpaUIECKHU.

CocTaBasiTb W peuath JUHEHUHOE YypaBHEHHE WJIM CHUCTEMY JIMHEWHBIX YpaBHEHUN MO YCJIOBHUIO 3adayH,
WHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M NOJIyYE€HHBINM PE3ynbTarT.

Koopounametr u epacpurxu. @ynxuuu

N300pakaTh Ha KOOPJIWHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpJWHATaM, JYy4YH, OTPE3KH,
WHTEPBAJIBI.

3anuceIiBaTh YHUCJIOBLIC IIPOMCIKYTKH Ha anre6panquK0M A3BIKC.
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OTMeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH MO 3aJaHHBIM KOOpAWHATaM; CTPOUTH TpadUKU JTUHEHUHBIX (YHKIHH.
Ctpoutb rpaduk GyHKIUU Y = |Xx]|.
OnuceIBaTh C TOMOIIBIO QYHKIIUN U3BECTHBIE 3aBUCUMOCTU MEXK/Iy BEJIMUYMHAMU:

a) CKOpOCTbh, BpEMsI, PACCTOSIHHUE;

b) mena, KOIUYECTBO, CTOUMOCTD;

C) IPOU3BOJAHUTEIBHOCTb, BpeMsi, 00bEM pabOThI.
Haxonuts 3HaueHue GyHKIUH 10 3HAUYCHUTIO €€ apryMeHTa.
[TornumaTte rpaduUecKuii CIOCOO TMpencTaBICHHUS W aHalu3a WHOpMAIUW; W3BJIEKAaTh W HWHTEPIPETHPOBATH
WH(OPMAIUIO U3 TPAPHUKOB peaTbHBIX MPOIIECCOB U 3aBUCHUMOCTEH.

KJIACC

Yucna u evluucienusn

e lcnonb3oBaTh HavyaJbHBIE MPEACTABICHUSI O MHOXECTBE JICUCTBUTEJILHBIX UUCEJ JJIsl CPABHEHUS, OKPYTJICHUS U
BBIYHMCJICHU; N300pakaTh JCHUCTBUTEIIbHBIC YUCIIA TOUKAMHU Ha KOOPJAMHATHON TIPSIMOMA.

o [lpumeHsiTh NOHSITHE apUMETHUYECKOTO KBaJAPATHOTO KOPHS; HAXOJAUTh KBaJApaTHBIE KOPHU, HUCIIOJIL3YsS NOpHU
HEOOXOUMOCTH KaJIbKYJISITOP; BBIMOJHITh TIPeoOpa3oBaHUsl BBIPAXKEHUN, COJIEpKAIIMX KBaJpaTHbIE KOPHU,
HUCIIOJIb3YsI CBOMCTBA KOPHEU.

e lcnonb3oBaTh 3aUCH OOJBIIUX U MaJIbIX YHCEJI C TIOMOIIBIO AECATUYHBIX ApoOeit u creneHel yucia 10.

Anzeopauueckue evipasiceHus

[IpuMeHsATh, MOHSTHE CTENEHW C IEJIBIM MMOKa3aTejdeM, BBIMOJIHITh IMPeoOpa3oBaHUsl BBIPAKECHUMN, COAEPIKAIIUX
CTENEHHU C LIEIAbIM NOKAa3aTEJIEM.

BrIMOHATE TOXAECTBEHHBIE NPEOOpa30OBaHUS PAIUOHAILHBIX BBIPAXEHUW HA OCHOBE IIpaBUJI JICUCTBUU HaH
MHOTOYJICHAMH U aJireOpandecCKuMHU JAPOOSMU.

PackmanpiBaTh KBaApaTHBIM TPEXUYIEH HA MHOYXKUTEIIH.

I[IpumensTh MpeoOpa3oBaHUs BBIPAKEHUU ISl PEIICHUS PAa3JIUYHBIX 3aJ/1a4d U3 MaTE€MaTUKH, CMEXKHBIX ITPEIMETOB, U3
peaJbHON NPaKTHUKU.

Ypaenenusa u nepasencmea

Pemrate nuHelWHBIE, KBaApaTHBIE YPABHEHHUS M PANMOHAJIBHBIC YPABHEHHUS, CBOJAIIMUECS K HUM, CUCTEMBI JIBYX
YPaBHEHUM C IBYyMsI IEPEMEHHBIMHU.

IIpoBoauTh mHpOCTEHNINE HCCIEAOBAHHS YPAaBHEHUUW M CHUCTEM YPABHEHUH, B TOM YHCJIE C IPUMEHEHHUEM
rpaguyueckux npejctaBieHuil (ycTaHaBJIUBaTh, UMEET JIM YpaBHEHHUE WM CHUCTEMA YPAaBHEHUM pEUICHUS, €CIIU



UMEET, TO CKOJIBKO, U TIP.).

Ilepexonuts OT ciaoBecHOW GHOPMYJIUMPOBKHU 3a7auu K €€ anrebpamdeckod MOJIeId € MOMOIIbIO COCTaBJICHUS
YPaBHEHUS WM CUCTEMbl YpPaBHEHUI, WHTEPOPETUPOBATH B COOTBETCTBHU C KOHTEKCTOM 3a4adyd HOOJYyYE€HHBIU
pe3yJbTar.

IIpruMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB MJIsI CPABHEHMs, OLICHKU; pellaTh JIMHEWHBIE HEPABEHCTBA C OJHOU
IMEPEMEHHON M UX CHCTEMBI, JaBaTh IpaduUEecKyrO0 HUUTIOCTPAIIUI0O MHOXXECTBA PEIICHUNW HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

Dyukuuu

IlonumMaTh U UCIIOJIB30BATh (I)YHKI_[I/IOHaJ'IBHBIe IIOHATHUA U A3BIK (TepMI/IHBI, CHUMBOJINYCCKHUC 0603HaquHH);

Crpoutsh rpadpuku pyuknuit Yy =kx, y =kx+b,y= ; Jy=ax? +bx+c,y=x3y=+x,y=|X| onpenenars cBoiicTBa QyHKIHIA.

9 kJjaacce

Yucaa u evluucienusn

CpaBHUBATH U YIOPSIA0UYHUBATH pallMOHAJIbHBIE U UpPPAlIUOHAJIbLHBIC YUCIIA.

BeimonHaTe apudMeTHUecKue AeWCTBUS C palMOHAJIbHBIMH, co4deTas YCTHbIE M TNHUCbMEHHBbIE NPUEMBI,
BBITIOJHSATh BBIYMCICHUSI C UPPALMOHAIIBHBIMH YHUCJIAMH.

HaxonuTe 3HaueHUsI CTENEHEW C NeJbIMU MOKa3aTEIsIMU MW KOPHEW; BBIUHUCIIATH 3HAYEHUS YHCIOBBIX
BBIPAXKECHUU.

OKpyTJIsATh JACHCTBUTEIIbHBIC YHCA, BBIIIOJHATh NPUKUAKY pPE€3yJdbTaTa BBIUHUCIEHUMN, OLIEHKY UHCIOBBIX BBIPAKEHUIA.

Ypasuenusa u _nepasencmea

Pemater nuHeliHbIE W KBaJpaTHBbIE YpPaBHEHUS, YPaBHCHUS, CBOJSIIMECS K HHM, IIpocTelmime apoOHO-
panunoHaJIbHbIE YPABHEHUS.

Pemiate cuctemMbl NBYX JIMHEWHBIX YPABHEHUUW C ABYMS MEPEMEHHBIMH U CUCTEMBI NBYX YPAaBHEHHUI, B KOTOPBIX
OJIHO YPaBHEHUE HE SIBJISIETCS JINHECUHBIM.

PemaTths TeKCTOBBIC 3a/ladu alTreOpamdecCKUM CHOCOOOM C TMOMOIIBIO COCTABJICHHUS yPaBHEHUS HWIIM CUCTEMBI ABYX
YPaBHEHUM C ABYMs II€PEMEHHBIMMU.

IIpoBoanTh mNpoOCTENMNINE HCCIEAOBAHWS YPAaBHEHUUW M CHUCTEM YPABHEHUH, B TOM YHCIJIE C IIPUMEHEHHUEM
rpadguyueckux npejictaBieHuil (ycTtaHaBJIUBaTh, UMEET JIM YpaBHEHUE WM CHUCTEMA YPAaBHEHUM pEUICHUS, €CIIU
UMEET, TO CKOJIBKO, U TIP.).

Pemate inHeliHbIE HEPABEHCTBA, KBaAPATHBIC HEPABEHCTBA;



a) n300pakaTh pelIcHUE HEPAaBEHCTB Ha YHUCIOBOU MPSIMOIA,
b) 3amuceIBaTh perieHrue ¢ IMOMOIIbIO CHMBOJIOB.
e Pemarh cucTeMBbl JIMHSHHBIX HEPABEHCTB, CUCTEMbI HEPABESHCTB, BKITIOYAIOIINE KBAJPATHOE HEPABEHCTBO;
a) n300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YMCJIOBOU MPSIMOH,
b) 3amuceIBaTH pellieHUEe C IMOMOIIBIO CHMBOJIOB.
e lcnonp30BaTh HEPABCHCTBA MPH PEIHICHUH PA3JIMYHBIX 3aj1ad.
e Pacno3HaBaTh QYHKIMH NU3YYEHHBIX BUJOB. [I0Ka3bIBaTh CXeMAaTUYECKH PACIIONIOKEHHIE HA TUIOCKOCTH rpauKOB PYHKIIUH BHIA:

K .
y=kx,y=kx+bh,y= ~ Y= ax? + bx+c,y=x3y=+/x, y= |X| B 3aBHCHMOCTH OT K09 DHIMEHTOB, ONICHIBATH CBOHCTBA
byHKIMi

e CrpouTh M U300pakaThb CXEMaTUYECKHU IpadUKU KBAJAPATHUUYHBIX (PYHKIIUH, OMMUCHIBATh CBOMCTBA KBAJIPATUUYHBIX
¢pysKUMI O UXTpaduKam.

e Pacmno3HaBaTh KBaJIpaTUYHYIO (PYyHKIIMIO IO popMyJie, TPUBOJIUTH ITPUMEPHI KBaAPATUUYHBIX (PYHKIIUN U3
peasbHOMU XU3HU, PU3UKU, TEOMETPHUH.

Apudmemuueckas u 2eomempuyeckan npozpeccuu
e Pacno3HaBaTh apu(PMETHYECKYIO U TEOMETPUUECKYIO MPOTPECCUU TIPU Pa3HBIX cIoco0ax 3aJaHus.

e BrInogHSITH BBIYUCIICHUS C UCMIOJIb30BaHUEM (GOPMYJI N-O0T0 YiieHa apu(PMeTUUeCKON U TeOMETPUIECKOMN
IMPOTpeECCUi, CYMMBI TIEPBHIX N YJICHOB.

e l300pakaTh YICHBI MOCJIEIOBATEIBHOCTH TOYKAMH Ha KOOPJIMHATHOMU ITIJIOCKOCTH.

e PemiaTh 3aga4u, CBSI3aHHBIE C YMCJIOBBIMHU NOCIEI0BATEJILHOCTSIMU, B TOM UHCJIE 3aJa4u U3 pealbHOMN KU3HHU (C
HCIIOJIb30BAHUEM KaJIbKYJISITOPA, MU POBBIX TEXHOJIOTHUH).

3.5 NJIAHUPYEMBIE NPEAMETHBIE PE3YJBTATBI OCBOEHUA KYPCA «'EOMETPUN» (1O 'OAAM OBYYEHMUS)

OcBoeHne y4deOHOro Kkypca «l'eoMeTpus» Ha ypOBHE OCHOBHOTO o00Imero ooOpa3oBaHHUS JOJDKHO oOecredyuBaTh
JIOCTHIXKEHHUE CISAYIONINX MPEeIMETHBIX 00pa3oBaTEIbHBIX PE3YJIbTATOB:

7 KJIACC

e Pacro3dHaBaTh H3YYE€HHbIE TI'€OMETpPHUYECKHE (PUTYypBl, ONPEAEIISITh WX B3aUMHOE PACIIOJIOXEHHE, H300pakaTh



reoMeTpudeckue (GUTypbl; BBIMOJHITh UEPTEKHU IO YCIOBUIO 3adauu. M3MepsTh JIMHEWHbIE U YyrJIOBbIE BEIUYUHBI.
PemiaTte 3a1aun Ha BBIYMCIIEHUE NJIMH OTPE3KOB M BEJIMYHUH YTJIOB.

e Jlenath rpyOyr0 OILIEHKY JIMHEWHBIX M YTIJIOBBIX BEJMYUH IIPEJIMETOB B pPEaIbHOW XU3HHU, PAa3MEPOB HPHUPOIHBIX
00bekTOB. Paznuuars pa3zMepsbl 3TUX OOBEKTOB MO HNOPSIKY BEIUYUHBI.

e CTpoUTh YEPTEKHU K T€OMETPUUYECKUM 3aJlaUaM.

e [lomb3oBaThCsi MpHU3HAKAMH PaBEHCTBA TPEYTrOJbHHUKOB, HMCIOJB30BaTh IPU3HAKH M CBOWCTBAa pPaBHOOEIPEHHBIX
TPEYrOJbHUKOB IPU PEUICHUU 3a1ad.

e [IpoBOaAUTH pacCyKJA€HUs C UCTIOJIb30OBAHUEM I'€OMETPUUYECKUX TEOPEM.

e [lonp30BaTbCcd NpU3HAKAMU PABEHCTBA IMPSIMOYTOJbHBIX TPEYTrOJbHUKOB, CBOMCTBOM MEAHUAHBI, MPOBEJIEHHOU K
TUIIOTEHY3€ NPSMOYTOJIBHOTO TPEYTrOJbHUKA, B PEIICHUH '€OMETPUUYECKUX 3a/1a4.

e OmpenernsiTh TapauIeIbHOCTh MOPSIMBIX C MOMOIIBIO YTJIOB, KOTOpbIE OOpa3zyeT ¢ HUMH cekylinas. OnpenensiTh
napaieIbHOCTh IPSIMBIX C TIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOUEK OAHOU MPSIMO A0 TOYEK JIPYrou MpsiMOMu.

e Pemrath 3aaum Ha KJIeT4aTou Oymare.

e [IpoBOAUTH BBIYHCICHUS W HaXOJAWTh YHUCJIOBbIE M OYKBEHHBIC 3HAYCHHUS YIJOB B T€OMETPUUECKHUX 3ajadax C
HCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHUKOB ¢ MHOTOYTOJBHHUKOB, CBOWMCTB YTIJIOB, OOpa3OBaHHBIX IIpHU
IIEPECEUYEHUH JIBYX NapaJICAbHbIX NPAMBIX CEKyllleil. Pemrate npakTUUeCcKUe 3a/1a4yd Ha HaXOXJAEHUE YIJIOB.

e Brnanerp NOHSITHEM TE€OMETPHUYECKOTO MECTa TOYEK. YMETh OnpeneisiTb OWCCEKTPUCY yrjia U CepeIMHHBIN
NEPHOEHAUKYJISIP K OTPE3KY KaK Fr€OMETPUUYECKHE MECTA TOYEK.

e QOopMyIHpPOBaTh OIPEACIECHUSI OKPYXHOCTHU W Kpyra, XOpAbl W JHAMETpa OKPYKHOCTH, NOJb30BATHCI WX
CBOMCTBAMM. Y METH IIPUMEHSTH OTU CBOMCTBA NPU PEIICHUHU 3a4a4.

e BianeTh NOHSTHUEM ONHMCAHHONW OKOJIO TPEYrOJbHHUKA OKPYXKHOCTH, YMETh HaxXxoJuTh €€ 1eHtp. [lonp3oBaThCcs
(pakTamMu, YTO OHMCCEKTPUCHI YIJIOB TPEYroJbHUKA TIEPECEKAIOTCI B OJHOW TOYKE, 4YTO CEpPEIUHHBIC
HEPIICH AUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJJTHOU TOUYKE.

e BilageTr NOHATHEM KacaTeJIbHOU K OKPYKHOCTH, IMOJb30BATHCS TEOPEMOU O MEPIEHAMKYIISIPHOCTU KacaTEeJIbHOU U
paauyca, pOBEAEHHOTO K TOYKE KaCaHUs.

e [lonp30BaTbcs MPOCTEUIIMMHU T'€OMETPUUECCKUMHU HEPABEHCTBAMH, NIOHUMATh UX ITPAKTUUYECKUN CMBICII.

e [IpoBOAUTH OCHOBHBIE TEOMETPUUYECKHNE NOCTPOECHUSI C NOMOLIBIO TUPKYJISI U JINHEUKU.

8 Kuacc

e Pacno3HaBaThb OCHOBHLIC BHUbI I-ICTBIpéXYFO.]'H)HI/IKOB, nxX 3JICMCHTBI, ITOJIB30BAaTbhCA HUX cBOMCTBAMH IIpnu pCIICHUHN
ITecoOMCTPHUUYCCKUX 3ad1a4.



e [IpuMeHsATH CBOMCTBA TOYKHU EPECEUEHUSI MEJIMaH TPEYTOJIbHUKA (LIEHTpa MAacc) B PEIICHUM 3ajad.

e BllageTp MNOHATHEM CpEIHEHW JMUHUM TPEYroJbHUKA MW Tpalleluuy, INIPUMEHATh HX CBOWCTBA IIPU PELICHUU
reomeTrpudeckux 3anad. [lomp3oBaTbes Teopemon dajieca U TEOPEMOU O MPONMOPLUHUOHAIBHBIX OTpe3KaX, MPUMEHSTH
UX JJI PEIICHUS IPAKTUYECKNUX 3a1a4.

e [lpumMeHsATH NpU3HAKU NOAO0US TPEYTOJbHUKOB B PEIIEHUU T€OMETPUYECKUX 3aj1ad.

e Ilonb3oBarbcs Teopemou Iludaropa pajst pemieHusi TEOMETPUYECKHMX UM IpakTudyeckux 3agad. Crpourtsh
MAaTEMAaTUYECKYIO MOJENb B NPAaKTUYECKUX 3a/la4ax, CAMOCTOATENBHO J€JaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE
JUTUHBI.

e BlageTp NOHATHUSIMHU CHHYCa, KOCUHYCa M TaHI'€HCA OCTPOTO yrja MNPsSMOYTOJbHOTIO TpeyrojdbHHUKa. llomp30BaThCs
STUMHU NOHATHUSAMU NJISI PEIICHUS NIPAKTUUECKUX 3ajiady.

e BriuucasaTes (pa3aIudyHbIMU cHOCOOAMM) MIIOLUIAAb TPEYTrOJbHUKA U MJIOLIAAM MHOTOYTOJbHBIX (PUTYp (MOAB3YSCh, T
HEO0O0XO0IUMO, KATBKYJIATOpOM). [IpruMeHsATh moTydyeHHbIE YMEHUS B MPAKTUYECKUX 3aJadax.

e BiaaeTp NOHSITUSIMH BIIMCAHHOIO U LIEHTPAJIILHOIO yIJjla, UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX yIrjiax, yriaax MExXIay
XopaaMu (CeKyIIMMM) U yTJie MEXAy KacaTeJIbHOW U XOPJI0M MPHU PEIIEeHUU T€eOMETPUUYECKUX 3a/1ay.

e BlaaeTh NOHATHEM OIMMCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHATHh CBOMCTBA ONUCAHHOTO YETBHIPEXYTOJIbHUKA NpPU
pemeHnn 3anad

e [IpuMeHATH IOJyYEHHBIC 3HAHUS Ha IIPAKTUKE — CTPOUTHh MAaTEMaTHUYECKHE MOJEIH JUIs 3a4a4 PeajJlbHOM XKU3HU U
IIPOBOJUTH COOTBETCTBYIOIIME BBIUYHCIEHUS C IPUMEHEHHEM MOoJ00usl M TPUTOHOMETPUHU (IIOIB3YSICh, TIJe
HEOOXOAUMO, KAJIbKYJISITOPOM).

9 Kiacce

e 3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPHIX YTJIOB, HAXOJAUTh C HWX MNOMOIIBIO PA3IUYHBIC DJIEMEHTHI
NPsIMOYTOJIBHOTO TPEYrOJbHUKA («pELICHUE TPSIMOYTOJbHBIX TPEYroJbHUKOB»). Haxoaute (C OOMOIIBIO
KaJbKYJISITOpA) AJUHBI U YTIIbI AJIs1 HE TaAOJIMYHBIX 3HAUCHUM.

e [lonp3oBaThcs (opmynaMu TIPUBEJICHUS W OCHOBHBIM TPUTOHOMETPHUYECKHUM TOXAESCTBOM JJISI HAXOXKJICHUS
COOTHOILIEHUUN MEXAY TPUTOHOMETPUUYECKUMHU BEJIMYMHAMU.

e llcrionb30BaTh TEOPEMbI CUHYCOB U KOCUHYCOB JJIsI HAXO0XAEHUSI PA3JIUUYHBIX DJIEMEHTOB TPEYTrOJIbHUKA («pEIICHUE
TPEYTOJbHUKOB»), IPUMEHSITh UX NPU PEIICHUU T€OMETPUUECKUX 3a/ad.

e BiageTre MOHATHUSAMU MpPeoOpa3zoBaHUsI NOAO00MSI, COOTBETCTBEHHBIX 3JEMEHTOB MOA00HBIX (duryp. Ilonb3zoBarbcs
CBOMCTBaMHU I1OJI00USI NPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCISITH JJIWUHBI U HAXOAUTh YTJIbl Yy MOAOOHBIX (QUTrYD.



[IpumensTte cBolicTBa MOJO0OMST B MOPAKTUUYECKUX 3ajladyaXx. YMETh MNPUBOAUTH IMpUMEPHI MOAOOHBIX (UTYD B
OKpPY>KarolleM MHUpE.

e [lonp30BaTbca TEOpeMaMHu O IPOU3BEJCHUU OTPE3KOB XOPIA, O NPOU3BEAECHHUHM OTPE3KOB CEKYIIUX, O KBaJaparTe
KacaTeJIbHOM.

e [lomb3oBaThCsi BEKTOpaMU, MOHUMATh WX TE€OMETPUUECKUU U (PU3UYECKUN CMBIC]I, NPUMEHSATh HUX B PEIICHUU
reoMeTpudecKux U puzndeckux 3azad. [[puMeHsATh ckasipHOE MTPOU3BEACHUE BEKTOPOB JUISI HAXOXKJCHUS JIJIUH U
YTJIOB.

e [lonp30BaThbCa METOIOM KOOPAMHAT HA MIIOCKOCTH, IMPUMEHSITH €r0 B PEUICHUU T€OMETPUUYECKUX U MPAKTUUYECKHUX
3ajad.

e Biangerr HDOHATHUSAMHU NPABUIIBHOTO MHOTOYTOJBHHMKA, AJIWHBI OKPY>XHOCTH, JJIMHBI AYTM OKPYXKHOCTU WU
paJivaHHOW MEpHhI yrja, YMETh BBIYMCISTH IJIOMIAJb Kpyra U ero dyacrtei. [IlpuMeHsaTh nmojlydyeHHbIE YMEHUS B
OPaKTUUYECKUX 3aJavax.

e Haxoauthk ocu (MM HEHTPHI) CUMMETPUU QUTYP, TPUMEHSITh ABUXCHUS TIJIOCKOCTU B ITPOCTEUIINX CIIydasX.

o [IpumMeHsATH NMOJyUYEHHBbIC 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTE€MaTUUYECKHUE MOJACIU JJIs1 3ajla4y peajlbHOM XU3HU U
MPOBOJUTh COOTBETCTBYIOIIWE BBIUYUCIICHUS C MPUMEHEHHUEM II0J00usI W TPUTOHOMETPUUYECKUX (YHKIIUUN
(TTonB3ysich, rae HEOOXOAUMO, KaJIbKYJIITOPOM).

3.6 NJIAHUPYEMBIE NPEAMETHBIE PE3YJIBTATBI OCBOEHUA KYPCA «BEPOATHOCTDb U CTATUCTUKA»
IO I'OJAM OBYYEHUMA)

I[IpeameTHble pe3ylbTaThl OCBOCHHUSI Kypca «BeposTHOCTh W cTaTucThka» B 7—9 Kilaccax XapakKTEpU3YyHOTCS
CIEeIYIOIIUMH YMEHUSIMH.

{ KJIACC

e UYurater mHpOpMaNNUIO, TPEACTABICHHYIO B TaOlWIlaX, Ha AuarpaMMmax; MOPEJCTaBIISITh JaHHBIE B BHUJE TaOJIUII,
CTPOUTH AuarpaMMbl (CTOJIONMKOBBIC (CTOJIOYATHIC) U KPYTOBBIC) MO MAaCCUBAM 3HAYCHUIA.

e OmnuceiBaTh U UHTEPOPETUPOBATH peajibHbIE YUCIIOBbIE JIaHHbIC, MPEACTaBJICHHbICE B TaOJMIaX, HA JAuarpamMmmax,
rpadgukax.



e lcnonw3oBaTh AJIs1 ONHMCAHUS JAHHBIX CTATUCTHUYECKHUEC XapaKTCPHUCTHUKHU. CPCAHCC apI/ICI)MeTI/I‘—ICCKOG, MEaAuaHa,
HanOoOJbIIee U HAUMEHBIIIEE SHA4YCHMs, pa3dMax.

e llMerp 1ipeacTaBi€HHWE O CIy4YalHOM  HM3MEHUYMBOCTM Ha IpUMeEpax [eH, (U3UYECKUX  BEJIMYUH,
AHTPOINIOMETPUYECKUX JTaHHBIX; UMETh NPEACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

8 Kiacc

e l3Biekarp W NOpeoOpa3zoBbIBATH HWH@POpMALUIO, NOPEACTABICHHYIO B BHJAE TaOIUL, JauarpamMMm, TIpaduKOB;
MPEJICTABJISIThH JIJaHHbIE B BUJE€ TaOJIUI, AUarpaMmm, rpa@ukos.
e OmnuceIBaTh JIaHHBIE C MNOMOIIBIO CTAaTUCTHYECKHUX IIOKa3aTeJiel: CpeaHUX 3HAaYCHUU U MEp pacCeuBaHUSA
(pa3zmax, qUCHepCcHusi U CTAaHAAPTHOE OTKJIOHECHUE).
e HaxoauTh 4YacTOThl YMUCIOBBIX 3HAYEHUNW U YACTOThI COOBITHM, B TOM YHCJIE MO pe3yjbTaTaM HU3MEPEHUU U
HaOJIOIECHU.
e HaxoauTh BEpOSITHOCTH CIIy4YalHBIX COOBITHI B OIIBITAaX, 3Hasi BEPOSITHOCTU DJIEMEHTAPHBIX COOBITHH, B TOM
YHCJIE B OIIBITaXC PaBHOBO3MO>XHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.
e lcnonp3oBaThk rpapuueckue MOJEJIN: IEPEBO CIIyUYallHOro SKCIIEPUMEHTA, AuarpaMmsbl Diljiepa, yuciaoBas mpsiMas.
e OmnepupoBaTh OHATUSIMHU: MHOXKECTBO, IOJIMHOKECTBO; BBIIIOJHATH ON€palluy HaJl MHOKE€CTBAMU:
a) oObenMHEHHUE, IIepeceYeHre, JOIMOJTHEHUE;
b) nepedncIsTE 371€MEHTHI MHOXECTB;
C) IPUMEHSTH CBOMCTBa MHOXECTB.
e lcrnonp3oBaTh rpaduuecKoe NOpPEJICTABICHUE MHOXECTB M CBSI3€d MEXJy HHUMU I OIMCAHUs IPOLIECCOB U
SIBJICHWH, B TOM 4YHCJI€ IIPU PELICHUU 3a7lad U3 JIPYIruX y4eOHBIX MPEIMETOB U KYypPCOB.

9 Kuacce

e l3Biekarr W TipeoOpa3oBbIBAaTh HWHMOPMAIINIO, NPEACTABICHHYIO B pPa3JIMYHBIX HCTOYHUKAX B BUAE TaOIHII,
auarpaMm, rpaduKoOB; TIPEACTABIATh JaHHBIC B BHJIC TAaOJHIl, JUarpamMm, rpadukos.

e Pemars 3a1aun OpraHN30BaHHBIM MEPEOOPOM BAPUAHTOB, a TAaKXKE C HCIIOJIL30BAHWUEM KOMOHWHATOPHBIX MPABHI U
METOJ10B.

e lcnoap30oBaTh oONUcCaTEIbHBIC XapaKTCPUCTUKHU OJII MACCHBOB YHCIIOBBIX JdAaHHBIX, B TOM 4YHCIIC CPCIAHHC
3HA4YCHHUA U MCPbI paCCCHBaHMA.

L4 HaXOI[I/ITI) 4acTOThl 3HAUCHMM M YacCTOThI CO6BITI/I}I, B TOM 4YHCIIC IIOJIB3YsiAChb PE3yJIbTaTaMH HpOBeI[éHHBIX



U3MEPEHUN U HAOIIO 1S HUM.

e HaxoauThs BEpOATHOCTHU CIIyHYalHBIX COOBITHI B M3YUEHHBIX OIBITaX, B TOM YHMCJIE B ONbITaX C paBHOBO3MO>XHBIMH
AIE€MEHTAPHBIMU COOBITUSIMHU, B CEPUSIX UCIIBITAHUI 10 IEPBOro ycliexa, B CEpUsIX UCIIbITAaHUN bepHyniu.

e lMeTh mpencTraBiaeHUE O CIIYYaUHOM BEJIUYMHE U O PACOPEACIICHUN BEPOATHOCTEM.
e lIMeTh mpesicTaBICHHUE O 3aKOHE OOJBIINX YUCEJI KaK O MPOSBJIICHUU 3aKOHOMEPHOCTHU B CIIyYallHOM U3MEHUYUBOCTHU
1 O POJIM 3aKOHA OOJILIIIUX YHUCEJI B MPUPOJE U OOIIECTBE.

5 kaace (170 49)

4. TEMATHYECKOE IIVIAHUPOBAHUE

4.1 TEMATHYECKOE NNIAHUPOBAHUE YYEBHOI'O KYPCA «MATEMATHUKA»

Ha3zBanmue
pasnaena (Tembl)

Kypca (4McJI0 4YacoB

OcHoBHOE conepxkaHue

OcHOBHBIE BUAbI JAEATEJBHOCTH 00y4aIOIIUXCHA

1. HarypajbHble
ymcJia.
JelicTBusC
HATYypPaJbHbIM
HYHCJIaMHU

(40 u)

cucreMa
Pan

JecsTuanast
CUHCJICHUS.
HaTypaJbHBIX  YHCEJ.
HatypanbHblit psa.
Yucno 0.
HarypanpHble  yucia
Ha KOOpAUHATHON
npsimoii. CpaBHEHUE,
OKpYTJICHHE
HaTypaJIbHbIX YHCEII.

ApudmeTndecKkue
IerucTBUs c
HaTypaJIbHBIMU

YU CJIaMU. CBoiicTBa
HYJISI TIPU CJIOKCHHUHU U
YMHO»@XEHHUHU, CBOWUCTBaA
€ IUHUIIBI npu
yMHOXXeHUHU. CBOMCTBa
HYJISI TIPU CJIOKCHHUHU U
YMHO>XEHHUHU, CBOWMCTBA
€ IUHUIIBI CaolicTBa
HYJISI TIPU CJIOKCHHUH U

YuTaTh, 3anMchbiBaTh, CPaBHMBATh HaTypajbHbIE YHCIIa; Npeaiaratb U O00CY:XKIAThb
Ccnoco0bl yIOpsiIOYMBAHUS YUCE.

H300pakaTh KOOPAWHATHYIO MNOPSIMYI0, 0TMe4YaTh 4YHCJIa TOYKaMU Ha KOOPJIWUHATHOM
OpsIMOl, HAXOAUTH KOOPJIMHATHI TOUKH.

HccaenoBatrs  cBoiicTBA  HaTypalbHOTO psima, uuced 0 m 1 mipm ClIOKEHUM ©
YMHOKEHHUH.

Hcnosb30BaTh NPaBUJIO OKPYTJICHUS HATYPAIBLHBIX YHUCEI.

BoinosHaATh apudgmeTrnyeckue AecTBUS C HaTypajbHbl- MH YHUCJIAMH, BBIYHUCJIATH
3HAYCHMUSI YMCIIOBBIX BBIPAXXEHUN cO CKOOKaMu U 0e3 CKOOOK.

3anuchbiBaTh IIPOU3BEACHHE B BHJE CTEIEHH, 4YHUTATh CTENCHH, HCHO0JIb30BATH
TePMHUHOJIOTHIO (OCHOBAaHUE, T0KA3aTeNb), BHIYMCJISATH 3HAUYEHUSI CTECIICHEH.

BbINOJHATL, NPUKHAKY M OLEHKY 3HAYCHUM YHMCIIOBBIX BBIPAKECHUH, Npeajaratb H
NPUMEHATH NPUEMBI NPOBEPKU BbHIYUCICHUM.

Hcnosb30BaTh NpH BHIYMHCJIEHHUSIX [IEPEMECTUTEILHOE U COYETATSIIFHOE CBOMCTBA CIIOKCHUS
U yYMHOXXEHUS, pPaclpeeTUTEIbHOE CBOICTBO YMHOXKEHHUS; (GOPMYIMPOBATH U MPUMEHATH
npaBuiia npeodbpa3zoBaHUs YUCIOBBIX BBIPAXKEHUN Ha OCHOBE CBOMCTB aprU(PMETHUECCKUX
JEHCTBUMN.

HccnenoBars 4YHCIOBBIE 3aKOHOMEPHOCTH, BBIABHIaTbh M 000CHOBBIBATL TI'MIIOTE3bI,

(¢opmynupoBath 00001IeHNsI U BBIBOABI MO pe3yiabTaTaM MOPOBEAEHHOTO HCCICIOBAHHUSA.

@opMyIHPOBATH ONpeAeseHUsl ICIUTENST U KPaTHOrO, Ha3bIBATh JIEJIUTEIIN U KpaTHbIC

YHCJa; Pacmo3HaBaTh IIPOCTHIE M COCTaBHBIE YHCiA; (POPMYJUPOBATH U NMPUMeE- HATH

npu3HaKu jaenuMoctu Ha 2, 3, 5, 9, 10; npuMeHATH aJrOPpUTM pPa3IoKEHHUs YHUCIIa Ha




YMHOXXEHHUH, CBOWUCTBA
€IMHUILbI

Jenurenn wu KpaTHbIE
4uCIIa,

pa3JloKEeHHUEe 4Yunciia Ha
MHOXHUTENH. /lesenue ¢
ocratkoM. IIpocteie u
COCTaBHBIE 4YHCJIA.

Ilpn3nakun neaumMocTH
Ha 2, 5, 10, 3, 9.

CrerneHp c
HaTypaJTbHBIM
[oKasarejieM.
CrerneHp c
HaTypaJIbHBIM

nokaszareieM. PenieHue
TCKCTOBBIX 3a1a4 Ha
BCEe apudMeTHIeCKHue

IIPOCThIE MHOKUTEIIN; HAXOJUTb OCTAaTKHU OT JIEJECHHUS] U HEMOJIHOE YacCTHOE.
Pacno3HaBarb HCTUHHBIE W JIOXKHBIE BBICKA3blBaHUsSI O HATypaJbHBIX YHCJIAX,
INPUBOAUTL MNPHUMeEPbl U KOHTpP- NPUMEPHI, CTPOUTH BBICKAZBIBAHUSA U OTPULIAHUS
BBICKA3bIBAHUN O CBOMCTBAX HATYpPaJIbHBIX YHCEIL.

KoncTrpynpoBats MaTeMaTH4eCKHe NMPEAT0KEHHUsI C IOMOIIBIO CBSI30K «W», «UIN», «ECIH...,
TO...».

Pemiath TEekCTOBbIE 3a7auu apUPMETUUECKUM CHOCOOOM, HMCHOJb30BAaTh 3aBHCHUMOCTH
MEXJy BEJIMYUHAMU (CKOPOCTh, BpEMSI, pPACCTOSIHUE; [I€HA, KOJIMYECTBO, CTOUMOCTb U Jp.):
aHAJIM3UPOBATH U OCMBICJIMBATH TEKCT 33/1a4H, epe)opMyIHPOBATH YCIOBUE, H3BJIEKATH
HEOOXO/JUMBbIE JaHHbIE, YCTAHABJIUBATH 3aBUCHUMOCTU MEXJy BEJIMYMHA- MU, CTPOUTH
JIOTUYECKYIO LIETIOYKY PacCyKIAECHUI.

MoaeaupoBaTh X0 pEUIEHHUS 3a/1a41 C TIOMOIIBIO PUCYHKA, CXE€MBbI, TaOJIUIIbI.
IIpuBoauTH, pasdéuparb, OLlEHUBATH Pa3JINYHbIE PEIICHUS, 3alIUCH PELIEHUN TEKCTOBBIX
3aj1a4.

Kpurnueckn ouneHuBaThb M[OJYUYEHHBIM pe3yiabTaT, OCYHIeCTBJATH CaMOKOHTPOJIb,
MPOBEPSIsl OTBET HA COOTBETCTBUE YCIOBHUIO, HAXOJAUTh OIIHOKHU.

PemaTh 3aga9n ¢ TOMOIIBIO TIEpeOOpa BCEX BO3MOKHBIX BADUAHTOB.

3HAKOMHUTBHCSI C UCTOPHUEH Pa3BUTHUS apUPMETUKHU

JICHUCTBHSI, Ha
JIBHOKEHUE W HOKYIKHU
2. Haraspauas Touka, npsimas, Pacno3HaBaTh Ha UyepTexax, pUCyHKax,

reoMeTpHsi. OTPE30K, JIyd. ONHCHIBATH, UCITOJIB3YsI TEPMHUHOJIOTHIO, U

JInuun Ha Jlomanasi. M3mepenue M300pakaTh C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB:

"”E’le“l’lc)T" ig?g:{eame e‘;;lpl{e;ﬁi; ;;)CI;I;};,H gﬁjrzfo,rIOTp&OK,nyq, yroJi, JOMaHyl0, OKPY>KHOCTb.

, TPHBOIAMTH NPHUMEPbI OOBEKTOB pPEaJbHONO MHpa, HUMEKIHX (OpMY

H3MCPCHHA ATHHBI. U3yYEHHBIX QUTYp, OUEHNBATH MX JIMHEWHBIE Pa3MephI.

OKpY>KHOCTbU KPYT.

IIpakTuueckass pabora
«ITocTpoenue y3opa u3
OKPY>KHOCTEI».

VYrou. IIpsimolidt,
OCTpBIH, TyHnou u
pa3BEPHYTHIN YIJIbI.
N3mepenue yrios.

IIpakTnueckass pabora
«IlocTtpoenue yrios»

HMcnonp3oBarh JIMHEHKY U TPAHCHOPTUP KaK HHCTPYMEHTHI 151 IOCTPOCHUS U
U3MEPEHUSI: U3MEPATH JUIMHY OTPE3Ka, BEJIMYUHY YTJ1a;

CTPOUTH OTPE30K 3aJaHHOM JJIMHBI, yTOJI, 3aJaHHON BEJIMYNHBI;

OTKJIAJBIBATH LIUPKYJIEM PaBHbIE OTPE3KH,

CTPOMTH OKPY>KHOCTH 3a/JaHHOI'O paJauyca.

HN3o00paxkaTh KOHPUTIYypaLlUU FE€OMETPUUYECKUX (PUTYp U30TPE3KOB, OKPY>XKHOCTEH, UX
yacTell Ha HEJIMHOBAHHOM M KjeTdaToi Oymare;

npeaaraThb, ONUChHIBATH U 00CYKAaTh CIIOCO0BI, AJITOPUTMBI IIOCTPOCHUSI.
Pacno3HaBaTh M M300pakaTh Ha HEJIMHOBAHHOM U KJleTYATOM Oymare mpsiMOi, OCTpBIi,

TYIIOU, pa3BEPHYTHIN YTJIbl; CPABHUBATH YIJIbI.
BbI4ucaATh NJIMHBI OTPE3KOB, JIOMAaHBIX.

IloHnMaTh, M HCHOJb30BATH Nnpu pelmeHuun 3ajJav 3aBUCHMOCTH MCEXIY CANHUIIaMH
MCTpH‘lCCKOﬁ CUCTCMBI MCP;,

SHAKOMUTBLCHA C HC METPUICCKUMHU CUCTEMaMU MEP;

BbIpaXKaTb JJIWHY B Pa3JIMYHbIX €ANHUIAX U3MEPCHUA.




HccaenoBaTth GUrypsl U KOHQUTYypaLIMU, UCHIOIB3Ys U(PPOBBIE PECYPCHI

3.00bIKHOBEHHDIE
apoou (46 u)

Hpo6s. IlpaBuibHble U
HEMpaBUWJIbHBIE ApOOH.

OcHoOBHOE CBOMCTBO
Ipoou. CpaBHeHue
JIpoOeH.

CioxeHue "
BBIUYHTAHNE
OOBIKHOBEHHBIX

JIpoOeH. CwmermanHas

IpoOb. YMHOXEHHE U
aejieHrne OOBIKHOBEHHBIX
pooeii;

B3aMMHO-OOpaTHbIE
Ipoow.

Pemmrenue TEKCTOBBIX
3ajad, CcoJIep KaIx
IpoowH. OCHOBHEBIC

3a/1avuy Ha JIPOOH.

IIpumenenune OyKB 15t
3alucu

MoaeaupoBatb B Tpaduyeckoi, npeamMeTHor ¢opMe, C NOMOIIBIO KOMITbIOTEpa
IOHSTHSI U CBOMCTBA, CBSI3aHHBIE C OOBIKHOBEHHOU JIPOOBIO.

YuTaTh U 3alIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIpOOH,

npeaiaraTb, 000CHOBBIBATH M 00CY:KIATh CMOCO0BI YIIOPSIOYNBAHUS JPOOCH.
HN300paxkaTh OOBIKHOBEHHBIE JIPOOH TOYKAMHU HA KOOPIMHATHON MPSIMOM;
MCIOJIB30BATh KOOPJIHHATHYIO MPSAMYIO JUISI CPABHEHHS APOOCii.

®opMyJIHpPOBaTh, 3allUCHIBATH € NMOMOIIBI OYKB OCHOBHOE CBOWCTBO OOBIKHOBEHHOM
JIpoOu; MCMOJIB30BATH OCHOBHOE CBOMCTBO JIpOOH ISl COKpAllleHUs IpOoOeH U NPUBEICHUS
JIpOOU K HOBOMY 3HAMEHATEJO.

IlpeacraBiasATh CMELIaHHYIO APOOb B BHJIE HENPABUJIBHOW U BBIJICISATH LEIYIO 4acTh
4quciia U3 HeNPaBWJIbHOU IpooOu.

BoinoaHaTh apudpMeTnyeckue aeiicTBUsl C 0OIKHOBEHHBIMU JIPOOSIMU;

NMPUMEHATH CBOCTBA apU(PMETUUECKUX IEUCTBUM Il pallMOHAIN3AUN BBIYHUCIICHUM.
BbINOJHATH NPUKUIAKY U OLEHKY pPe3yJIbTaTa BHIYHUCICHUH;

npeajaratb U IPUMeHATH NPUEMBI IPOBEPKH BbIUUCIICHUHN.

IIpoBoaAuTHL Mcc/IeIOBAHUA CBOMCTB ApoOeil, onupasich Ha YMCIOBBIE DKCIIEPUMEHTHI (B
TOM YHCJIE C TIOMOIIBIO KOMITBIOTEPA).

Pacno3HaBaThb NCTHHHBIE U JIOKHbIE BBICKA3bIBAaHUS O APOOSIX,

NPUBOAUTHL NPUMEPBI U KOHTPIIPUMEDHI,

CTPOMTH BBICKAa3bIBAHUSA U OTPHULIAHUS BbICKA3bIBAHUM.

PemaTe TeKCTOBBIE 3a4a4Hd, coAep Kalllue ApOOHBIE JaHHbIC, U 3aJa4d HA HAXO0XJCHUE
9acTH LEJOTO U LIEJIOT0 110 €ro 4acTu;

MaTeEMATHUYECKHUX
o BBISIBJISITH MX CXOICTBA M PA3JINUMSA.
BbIpa>KCHU M U
npeoKeHni MoaeaupoBaTh X0 PEIHICHUS 3a/1a491 C IIOMOIIBIO PUCYHKA, CXEMBI, Ta6nn£n>1.
IIpuBoaUTH, pa3oUpPaTh, OLIEHUBATH PA3JINYHBIC PECIICHUS, 3alIUCH PCIICHHUN TEKCTOBBIX
3ajad4.
KpuTtnuecky OmeHUBATH IIOJIYYCHHBIH pe3yJibTaT, OCYHISCTBIISATH CaMOKOHTPOJIb,
MPOBEPsIsi OTBET HA COOTBETCTBUE YCIIOBHIO,
HAXOAUTH OIIUOKH.
3HAKOMHUTBCS ¢ UCTOPHeN pa3BUTHU apU(PMETUKHU
4. Harasaunas MHOTroyroJbHUKH. OnuceiBaTh, MHCHOJb3YSl TEPMHUHOJIOTHIO, H300pakKaThb C TMOMOIIBIO YEPTEKHBIX
reoMeTpus. YeThIpEXYTOJILHUK, WHCTPYMEHTOB U OT PYKH, MOJICJIUPOBATh U3 OymMaru MHOTOYTOJIbHUKH.
MHOTOYroJ1bHHKH OPSIMOYTOJIbHUK, IMpuBoANTHL NpUMeEPbI OOBEKTOB PEATHHOIO MUPA, UMEIOIIUX (POPMY MHOTOYTOJIbHUKA,
(10 «) KBaJIpar. OpsSIMOYTOJIbHUKA, KBaJparTa, TPEyroJIbHUKA,
IpakTudeckas paGoTa OLIEHMBATH UX JINHEHHBIC pa3Mephbl.
«Tloctpoerue BbIuuCATh: IEPUMETP TPEYTrOJIbHUKA, MPSIMOYTOJIbHUKA, MHOTOYTOJIBHHUKA; TJIOMIAdb
[PSIMOYTOTBHHIKA c OpsSIMOYTOJIbHUKA, KBaJgpaTa.

3aJaHHbIMHA

I/I306pamaTL OCTPOYTOJIBHBIC, TPSIMOYTOJIBHBIC U TYIIOYT'OJIBHBIC TPCYTOJIbHUKHU.




CTOpOHaMH Ha
HEJIMHOBAHHOU
Oymarey.

TpeyroabHuK.

IInmomane u nepumerp
OPsIMOYTOJIbHUKA u
MHOTOYTOJIbHUKOB,

COCTaBJICHHBIX us
OpPsIMOYTOJIBHUKOB,

€JIUHUIIBI  U3MEPECHUS
mromaau. Ilepumerp

CTpouTh Ha HEJIMHOBAHHON M KjIeTUYaTOM Oymare KBajapaT W IPSIMOYTOJIBHUK C
3aJIaHHBIMU JJIMHAMH CTOPOH.

HcciaenoBars  cBOMCTBA  NPAMOYIOJIbHMKA, KBajgpara NOyTEM  3KCHEPUMEHTA,
HAOJIOZEHUsI, H3MEPEHUsI, MOJCIHPOBAHUsS; CpaBHUBATH CBOMCTBAa KBajapara U
NPsIMOYTOJIBHUKA.

KoHcTrpynpoBaTh MaTeMaTH4eCcKHe TPEIJIOKEHUsI C TOMOIIBIO CBS30K «HEKOTOPBINY,
000N,

Pacno3HaBaTh HCTUHHBIC U JIOKHBIC BEICKA3BIBAHUS O MHOTI'OYT'OJIbHUKAx,

NPUBOAUTHL MPUMeEPbI U KOHTPIIPUMEDPHI.
HccienoBaTh 3aBUCHMOCTD IUIOIIAAN KBaJApaTa OT JUIMHBI €0 CTOPOHBI.
Hcnouab3oBaTh cBOMCTBA KBaJAPATHOI CETKHU JUISl IOCTPOEHUS (PUTYD;

MHOTI'OyIrOJIEHHKa pa3ouBaTh IIPSIMOYTOJIbHUK Ha KBaJIpaThl, TPEYTOJIbHUKH;
COCTABJATHL (QUTYPHI U3 KBAJPaTOB W MNPSIMOYTOJILHUKOB M HAXOJHUTh HX IUIOIIAIb,
pa3ouBath GUTYpPHI HA MIPSIMOYTOJIBHUKU B KBaApaThl U HAXOAUTHh UX TUIOINAb.
BeipaxkaTh BeIWUYMHY IUIOMIQAA B Pa3IAYHBIX CIWHUIAX HW3MEPCHUS METPUUICCKOU
CHCTEMBbI MeEp, NOHMMATh M HCHOJb30BATH 3aBUHCHMOCTH MEXIY METPHISCKUMHU
€MUHUIIAMHU U3MEPEHUS TIJTOMIAIH.
3HAKOMHUTBLCS ¢ NpUMepaMy NPHUMEHEHUs IUIOMAIA ¢ TIEpUMETpa B MPAKTHICCKHUX
CHUTYAITHSIX.
Pemrats 3agauyu u3 peajbHOU KU3HHU,
npeajiaratb M 00CyK1aTh pa3JiM4yHble CNOCOO0bI pElIeHUs 3a7a4
5.lecsiTHYHBbIE Jecsatuunas 3aI1Mch IIpeacTaBiasiTh NSCATUIHYIO IPOOH B BUJAE OOBIKHOBEHHOM,
Apo6u(38 1) Npodeii. CpaBnenue YUTATH M 3aNMCHIBATDH, CPABHUBATH JCCATUYHBIE IPOOH,
JICCATUYHBIX JPOOEH. .
N npeaJiaraTb, 000CHOBBIBATH M 00CY:KIATH CIMIOCO0BI YIIOPSI0OYMBAHUS TECITUYHBIX JIPOOEH.
AercTeus ¢ HN300pakaTh gecATHYHBIC IPOOH TOUYKAMU Ha KOOPJIMHATHOMW IIPSIMOM.
JIECATUYHBIMU

apoosimu.  OKpyTrJIeHUE
JICCATUYHBIX JPOOCH.
Penrenue - TEKCTOBBIX
3a/a4, coaeprKaIux
poou. OCHOBHEIE
3aJ1a4y Ha apoou

BbIABJISATH CX0ACTBA M Pa3JIMUUs MMPaBWJI apuPMETUUECKUX JICHCTBUM C HAaTypaJibHBIMU
4HCJIaMU U JICCITUYHBIMU JIPOOSIMU, OOBSICHATH UX.

BoInoJHATL apudMeTHIESCKUe JSUCTBUS C JIECATUYHBIMU JPOOSIMU;

BBINOJHATH NPUKUAKY M OLIEHKY pe3yJIbTaTa BbIYHUCICHUM.

IIpuMeHsaTh cBOlicTBa apu(pMETUISCKUX IEHCTBUN I PALIMOHATIU3AIMU BHIYUCICHUIA.
IIpuMeHSITH NPABUJIO OKPYIJIEHUS JECATUYHBIX IPOOCH.

IIpoBoAUTHL HCCJ/IEAOBAHMA CBOMWCTB JECATUYHBIX ApOOEi, Omupasicb Ha  YHUCJIOBBIE
SKCIIEPUMEHTHI (B TOM YHCJI€ C MOMOIIbIO KOMITBIOTEPA),

BbIIBUTaTh TMIOTE3bI U MPUBOJIUTh UX OOOCHOBAHMUSI.

Pacno3naBarb UCTUHHBIC U JTOXHBIE BHICKA3bIBAHUS O APOOSIX,

NMPUBOJIUTH MPUMEPBI U KOHTPIIPUMEPHI,

CTPOUTH BBICKA3bIBAHUS U OTPUIIAHUS BHICKA3bIBAHUIMA.

Pemiarb TEKCTOBBIC 3a/1auM, cOJEpIKaIllue APOOHBIC JJaHHBIC, U Ha HAXO0XKJEHUE YacTH
LE€JI0T0 U LEJ0T0 10 €ro 4acTu;

BBISIBJISITh MX CXO/ICTBA U Pa3JIMYHUS.




poBEpSIs

MoaeaupoBaTh XOJ pPEUICHUS 3aJadyd C IIOMOILUBIO PHUCYHKA, CXEMBbl, TaOJIHIIbI.
IIpuBoAMTHL, pa3oupaTh, OLEHUBATH PA3JIUYHbIC PELICHUS, 3alIUCU PELIEHUNH TEKCTO-
BBIX 3a/ad.
OnepupoBaTth JIpOOHBIMH YHCIIAMH B pEaJIbHBIX )KU3HEHHBIX CUTYaIIHSX.

Kpurnueckn ouneHuBaTb M[OJYYEHHBIM pe3yibTaT, OCYLIECTBISIT CaMOKOHTpPOJIb,
OTBET Ha COOTBETCTBUE yCIOBHIO, HAXOJIUTH OIIUOKH.
3HAKOMUTBHCS ¢ UCTOPHeEN pa3BUTHUA apuPMETUKH

6.Harnsaanas
reoMeTpus.

Tesa u purypsois
NPOCTPaHCTBE

(9 1)

MHoOrorpaHHHUKH.
N300paxenue
MHOTOTPaHHUKOB.
Monaenu
IIPOCTPAHCTBEHHBIX
TeJl.

IIpsamMoyronbHbI
napajjienenurnen, KyoO.
Pa3zBéprku kyba U
napasuiesienune/ia.

IIpakTnueckass padoTa
«Pa3- BEpTKa KyOa».

O0BEM KyOa,
MPSIMOYTOJIBHOTO
rnapasuiesernunena

PacnosHaBath Ha 4epTeikaX, PHCYHKaX, B OKpYKawIIeM MHPpe OPIMOYTOJIbHBIN
napajuiesenunes1, Kyo, MHOTOTpaHHUKH,

ONMCHIBATH, MCNOJIb3YSl TEPMHHOJIOTHIO,

OLlCHUBATH JIMHEHHbIE pa3Mephl.

IIpuBoaAMTH MpuMepbl OOBEKTOB pPEAJIbHOIO MHpa, UMEIOUINX (POpMYy MHOrOrpaHHUKA,

PSIMOYTOJIBHOTO Mapajuieliernunena, Kyoa.
300paxaTh KyO Ha KJIeT4yaTou Oymare.

HccaenoBath cBoiicTBa Ky0a, MPsIMOYTOJBHOTO TapajjieJICTIUIe/Ia, MHOTOTPAaHHUKOB,
UCTIOJIB3YST MOJIEIIH.

Pacno3naBaTh U M300paxkaTh pa3BEPTKU KyOa U mapajuieyienuneaa.

MoaeaupoBaTth KyO U napajuiesienumnesq u3 Oymard u nNpoyux MaTepuaios,

O0BSICHATH CIOCO0 MOJECIUPOBAHUS.

HaxoauTh u3MepeHus, BBIYUCIAATH IJI0Ia/b HOBEPXHOCTH; 00BbEM KyOa, IPSIMOYTOJILHOTO
napajuiesenunena;

HCCJIeIOBATHh 3aBUCHMOCTh 00bEMa Ky0a OT JJIUHBI €ro pedpa,

BBIIBUTaTh U 000CHOBBIBATH I'UIIOTE3Y.

Ha6.1101aTh M NPOBOAUTL AHAJOTMU MEXIY MOHATHSIMHU IUIOLIAAA U 0OBbEMA, IepuMeTpa U
IJIOIA]/TN TIOBEPXHOCTH.

Pacno3naBarb UCTUHHBIE U JIOKHbIC BBICKA3bIBAaHUS O MHOT'OI'pPaHHHUKAX,

NPUBOJUTH IPUMEPbI U KOHTPIIPUMEPHI,

CTPOUTH BbICKA3bIBAHUA U OTPUILIAHUA BBICKA3bIBAaHUM.
Pemiatp 3agaum u3 PCAJIbHOHN KXKUM3HH

7.11oBTOpEHNE

M 00001IeHHE
(15 g)

[ToBTOpEHME OCHOBHBIX
MOHSTHH ¥  METOJOB
Kypca 5 KJiacca,
00o0011IeHne 3HaHUH

BbiuuciasiTh 3HaY€HUS BBIPAXKEHUH, COASp KaIINX HATypalbHbIE YHUCIIa, OOBIKHOBEHHBIC
U JIECATUYHBIC APOOU, BHIMOJIHATH MPeoOpa30BaHUS YHCEI.

Bpi0Mpars ¢cmocod cpaBHEHHUS YUCEI, BLIYUCIICHUH,

NMPUMEHATH CBOMCTBA apu(PMETHUECKUX ASUCTBUHN /IS palliOHAIN3allUd BBIYHUCICHUN.
OcyuiecTBJIAATH CAMOKOHTPOJIb  BBINOJIHAEMBIX JEUCTBUH M CaMOMNPOBEPKY pe3yJibTaTa
BBIYHUCJICHUM.

Pemath 3a1a4m 13 peajbHON )KU3HU, IPUMEHATh MaTeMaTH4YeCKHe 3HAHUS JJIs1 pELICHU S
3a/1a4 U3 APYrux y4eOHbIX MPEIMETOB.

Pemats 3agaun pazHbiMu cnocodamu,

CPAaBHUBATH CHOCO0OBI PEIICHUS 33/1a4H,

BbIOMPATHh PALIMOHAJIbHBIN CIOCO0
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Kosmyecrso | B Tom uneie, | JyekTpoHHbIE Y4eOHO-METOAMYECKHE MATEPHAJBI

Pazgen Tema
4acoB KOHTP. paod.

da3a 3anmycka (COBMECTHOE MPOEKTHPOBAHUE U TVIAHHPOBAHNUE Y4eOHOT0 rojaa)

MoBTopeHue Kypea MaTeMATHKH : 1 1. O6paszoBarensHas miatdopma « AKIACCy
HAYAILHOM HIKOJIbI (Bxoanas K.p.) 2. OOpasoBatenbHast IIATGOpMa «y4H.py»

®da3a N0CTAaHOBKHU H peuieHust CUCTEMbI y‘-leﬁl—ll)IX 3aga4v

Buneo-ypok o Bcem TemaM riaBsl, Tect No 1
http://video-ypoku.com/dlya-detej-i-roditelej/shkolnikam/1390-
matematika-5-klass-naturalnye-chisla-i-shkaly.html
https://drive.google.com/file/d/0B1-
RWENT2pzdMUp6VTFCYTRBXzA/view?usp=sharing

Hpe?,eHTaHI/II/I K TEMaM. <<CJ’IO)K6HI/IC 1 BBIYUTAHUC HaTypaHBHBIX qUCCII»,
«CBO?ICTBEI CIIOXKCHHUA U BBIYUTAHUS)

Tect Ne2, Tect Ne3, Tect Ned
http://5klass.net/matematika-5-klass/Zakony-slozhenija-i-vychitanija.html ;

http://5klass.net/matematika-5-klass/Svojstva-slozhenija-i-vychitanija.html

https://drive.google.com/file/d/0B1-
RWENT2pzdRDhWaHIURmpDVOU/view?usp=sharing

HaTtypaabHble unciia. ApupmerudecKue 40 2

IefcTBUst https://drive.google.com/file/d/0B1-
RWENT2pzddjlsbF9mU2NobHc/view?usp=sharing

https://drive.google.com/file/d/0B1-

RWENT 2pzdb2t6RE9QQL XFGenM/view?usp=sharing

[Ipe3enTanus no BceM Temam raaBbl. TecT Ne5. Tect Ne6.
http://5klass.net/matematika-5-klass/Umnozhenie-i-delenie-naturalnykh-
chisel/001-Umnozhenie-i-delenie-naturalnykh-chisel.html

https://drive.google.com/file/d/0B1-
RWENT 2pzdaktLd0JfZExXEZnc/view?usp=sharing

https://drive.google.com/file/d/0B1-
RWENT2pzdWDRUdKY5MKNtT FU/view?usp=sharing



http://video-ypoku.com/dlya-detej-i-roditelej/shkolnikam/1390-matematika-5-klass-naturalnye-chisla-i-shkaly.html
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3  [Harasianasi reomerpusi. Jlunuu na 12 1+ 1 mpakr. | 1 O@pasosarenshas miardopma « IKITACCy
IJIOCKOCTH pa6ora
4 OObIkHOBeHHbBIE Apo0u. CiiokeHne 1 o5 5 Jlexunu o TemaMm ri1aBsl. TecT Ne7. Tect Ne8.
BbIYMTAHNE 00BIKHOBEHHBIX ApP00eii http://itest.kz/kurs_5_klass_obyknovennye drobi_i_dejstviya nad nimi_ru
https://drive.google.com/file/d/0B1-
5 'YMHOKEeHME U AeJIeHre 00bIKHOBEHHbBIX 21 1 RWENT2pzdZTVEX2RCRXdZd2s/view?usp=sharing
npooeii. ) )
https://drive.google.com/file/d/0B1-
RWENT 2pzddUZaX3I3Vmx2R2c/view?usp=sharing
6 Harasignast reomerpusi. MHOroyroJibHUKH 10 1 1. Obpasosarensnas miargopma «AKTACCy
7 lecaTuunbie npodu. CioxeHue u 14 1 http://itest.kz/kurs_5_Klass_desyatichnye_drobi_i_dejstviya nad nimi_ru
BbIYMTAHNE JeCATHYHBIX ApPo0eii
http://5klass.net/matematika-5-klass/Srednee-arifmeticheskoe-
znachenie.html
https://drive.google.com/file/d/0B1-
RWENT 2pzdUUQzdGtnMjlwQ2c/view?usp=sharing
https://drive.google.com/file/d/0B1-
RWENT2pzdNjlZcDIgMEVOMnM/view?usp=sharing
8 'YMHOKEHHE U JeJIeHHe JeCATHIHBIX 24 2
pooei https://drive.google.com/file/d/0B1-
RWENT2pzdYIFhUJRHWUxwZT g/view?usp=sharing
https://drive.google.com/file/d/0B1-
RWENT2pzdbWFFNIFtMVpHZUU/view?usp=sharing
https://drive.google.com/file/d/0B1-
RWENT2pzddEFIM2dIVS1xY|jQ/view?usp=sharing
1+1 IIpe3eHTanys mo Bcel rmaBse
9 Harusinas reomerpust. Tena u gpurypois 9 npaxTHyeckas ND://pptaweb.ru/geometrija/ponjatie-ploshhadi-i-objoma.html
npocrpanctse (9 4)
padora
da3a KOPPEKTHPOBKH
Jlexunu o BceMy Kypcy MareMaTUKH 5 Kiacca
10 NTorosoe noBTOpeHHe, 1eMOHCTPALMS 10 1( Mrorosas |http:/itest.kz/matematika-ru
VIMYHBIX JOCTUKEHUH y4aIMXCH K.p.) Buaeo-ypoku 1o BceMy Kypcy MaTeMaTHKU 5 Kjacca
http://x-uni.com/videos/1-s05
+ .
Hroro 170 13+2npaxr
Pa6o.
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Kou- DJIeKTPOHHBbIE Y4eOHO- OcHOBHbBIE HATIPABJICHUS
Ne Tema/Pasies BO MeTOAMYeCKUe MaTepUuaIbl BOCIIMTATEIbHOIM
ypoka yaco NAeSITeIbHOCTH
B
IToBTOpenue (5 1)
1 Pemienne TeKCTOBBIX KOJIMYECTBEHHBIX M KAUECTBEHHBIX 3a/1a4. 1 1.06pasosarenshas 1,2,3,6,8
2 Dopmysbl IIONIAIN U IEPUMETPA MPSIMOYTOJIbHUKA. 1 mratdopma «STKJTACCy 1.I'paxxnaHckoe BOCIIMTAHUE.
3 Pemenue ypaBHeHUH. _ _ 1 2. 06pasoBaTebHas 2. Ilarpuotuueckoe
4 Brraucnurensupie npuMepsl. [lopsnok nericTBuii. 1 MTAThOpMA (YY) BOCIIUTaHHE.
1 3. JlyXOBHO-HpaBCTBEHHOE
BOCTIMTaHHE.
6. TpynmoBoe BociuTaHUeE.
5 Bxoanasi koHTposIbHAsA padoTa. 8. LIeHHOCTH HAay4HOTO
TIO3HAHUSI.
HartypaabHbie uncia. Apupmernyeckue aeicrsus (40 4)
6 HarypanbsHoe uncio. 1 Bueo-ypok 1o Bcem TemMaM IJiaBhl, 1,2,37,8
7 Psin maTypaneHBIX 9HMCelI. 1 Et?g//]:r/gidleo-vpoku com/dlya-detej- ;'I}I[)amﬂaHCKoe BociTanme.
: - . [NaTpuotndeckoe
8 Psin HatypanbHbIX uncen. Yucio 0. 1 i-roditele_i/shkolnikam/1390- BOCIIMTAHME.
9 N3006pakenue HaTypaJIbHBIX qUCel TOYKaAMH Ha 1 Q}?’;?;n?tslﬁzj\-/kt:?;sl-naturalnve- 3. lyXOBHO-HPAaBCTBEHHOE
KOOPAMHATHOM TIPAMOH. — https://drive.google.com/file/d/0B1- gognmaHHe.
10 HN3o0paxenue HaTypaJibHbIX 4YHCE]l TOYKAMHU Ha YHCIOBOM 1 RWENT2pzdMUp6VTFCYTRBX - JKOIOTMICCKOC
HPSMOH. zAlview?usp=sharing BOCITMTAHHC.
11 ITo3urmoHHasi cucTeMa CUYHMCIICHUS. 1 IMpesentannu k Temam: «CrioKeHHe 8. LleHHOCTH Hay4HOTO
— U BBIYMTaHUE HATYPAIbHBIX ITO3HaHUA.
12 PumMmckast Hymepanusi Kak mpuMep HEITO3UIIMOHHONW CUCTEMBbI 1 amcem», «CBORCTBA CIONKEHHA B
CHHUCIICHHUA. BBIYHUTAHU)
13 JlecsaTu4yHas cucTeMa CUYMUCJICHHUS. 1 Tect N2, Tect Ne3, Tect N4
14 CpaBHEHHE HATYpPAIbHbBIX YUCEI. 1 http://5klass.net/matematika-5-
15 CpaBHeHHE HAaTypaJIbHBIX YHUCEJ C HYJIEM. 1 klass/Zakony-slozhenija-i-
16 CnocoObl CpaBHEHUsI HATyPaJlbHBIX YHCEJI. 1 vychitanija.html ;
17 OKpPYIJICHHE HATyPANbHEIX YHCEN. L http://5klass.net/matematika-5-
18 CriokeHue HaTypaJbHbIX YHCE]l 1 Klass/Svoistva-slozheniia-i-
19 CrnokeHre HaTypaJlbHBIX YHCEJ B CTOJIOUK. 1 vychitanija.html
20 CBOMCTBO HYJISI IPU CIOKEHUU. 1
21 Brruuranme kak aeiicTBrue, 0OpaTHOE CIOKEHUIO. 1
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22 BpluutaHue B CTOJIOUK C MPOBEPKOIl CIIOKEHUEM. 1 https://drive.google.com/file/d/0B1-
23 Kontpoabnas padora Ne 1 «CJi0:keHHe U BHIYUTAHME HATYPAJIbHBIX 1 SYYENIZDZ_dRthanRmDDVO
qHCeD. view?usp=sharing
24 Pabora Hajg onmbkamMu. YMHOXKEHUE HATYPAIBHBIX YUCEIL. 1 . .
25 CBolicTBa HYJIsI M €IUHUIBI IPU yMHO)KCI}{/EI/I. 1 https://drlve.qop qle'com/f”e/d/OBlj
RWENT2pzddjlshF9mU2NobHc/vi
26 YMHOXKXEHHE HAaTypaJIbHbIX YHCEI B CTOJIOUK. 1 ew?usp=sharing
27 VYMHOXKEHHE HaTypalbHbIX 4yncen B cToJI0uK. [loBTOpeHue. 1
Tabmuia yMHOKCHHUS. https://drive.google.com/file/d/0B1-
28 Jlenenne kak JieiicTBre, 0OpaTHOC YMHOXKECHUIO. 1 RWENT2pzdb2t6RE9QL XFGenM
29 JleneHue B CTOJIOHK. 1 /view?usp=sharing
30 Jlenenne B CTOJIOMK C TIPOBEPKON YMHOKCHHEM. 1 IIpesenTanus 110 BceM TeMaM
31 KoMmoHEeHTHI JICHUCTBUM, CBSA3b MEXK/Ty HUMH. 1 ;Jgta}?;);slz:(s:z nNegtsl mg‘:g;];‘—’lia .
32 ITpoBepka pesysbraTa apuMETHICCKOTO JICHCTBUSL. 1 kla[')ss Umnoshenie-i-delenie-
33 IlepemecTuTennbHOE  CBOMCTBO  (3aKOH)  CJIOKE€HUS | 1 naturalnykh-chisel/001-
YMHOKEHMUS, Umnozhenie-i-delenie-naturalnykh-
34 CoueraTenbHOE CBOMCTBO (3aKOH) CJIOKEHUS U YMHOXEHHUSI. 1 chisel.ntml
35 PacnipenenutenbHOE€ CBOWCTBO (3aKOH) YMHOYKEHUS. 1
Hcnonp3oBaHnne Npu BBIYHCICHUSIX NEPEMECTUTEIIBHOIO U https://drive.google.com/file/d/0B1-
36 COYETATEeLHOTO  CBOMCTB  (3aKOHOB)  CIIOXKEHHUS M RWENT2pzdaktlL dOJfZEXEZnc/vie
YMHOKEHHS, pacIIpeIeTUTEILHOIO CBOICTBA YMHOXKEHUS. w?usp=sharing
Hcnonp3oBanne OYyKB 1Jis 060'iHa‘IeHI/I$I HEU3BECTHOI'O 1 https://drive.qoogle.com/file/d/OBL-
37 KOl‘\)/IHOHeUHTa U 3alUCh CBOMWCTB  apUPMETHUUECKHUX RWENT 2pzdWDRUdKY5MKNTE
ACHUCTBHAM. U/view?usp=sharing
38 Jlenurenu u kpaTHbIe yucyia. Pa3inokeHrue Ha MHOXKHUTEIIH. 1 1. O6pazosarensras miathopma
39 ITpocThie U cocTaBHBIC YHCIIA. 1 CIKJIIACC
40 ITpuznaku neaumocTu Ha 2, 5, 10. 1 2. ObpasoBatenbHas marhopma
41 ITpuznaku neaumocTu Ha 3, 9. 1 «yapY»
42 JlesleHne ¢ OCTaTKOM. 1
43 CrernieHb ¢ HaTypajbHBIM MOKa3aTeleM. 3alich 4ucia B 1
BHUJIC CYMMBI pa3psiqHbIX CJIaracMbIX.
44 YHucnoBoe BoipakeHue. [lopsiiok BBITTOJTHEHUST IS€HCTBUHN. 1
45 Bpruncienne 3Ha4€HUM YUCIOBBIX BbIPAXKEHUU. 1
46 KonTpouabHnas padora Ne 2 «YMHOKeHHe U IeJIeHHe HATYPAJIbHBIX 1
qucen
Harasignasi reomerpus. JInHMU HA JIOCKOCTH (12 a)
47 Pabora nwan ommOkamwu. JlnmHa OTpe3ka, METPHUYECKUE 1 3478
€JIMHULIbI JJIUHBI. T
48 JlomaHasi, MHOTOYTOJIbHHK. 1 Jlexuun o Beemy Kypey
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49 JlmHa toMaHol, NEPUMETP MHOTOYTI'OJIbHUKA. 1 MaTeMaTHKH 5 Kracea 3. JlyXOBHO-HPaBCTBEHHOE
50 IMocTpoenne KOHGUTYpaIUii U3 YacTeil MpsIMO 1 | http://itest.kz/matematika-ru BOCIDATAHFIE.
Ha HEJIMHOBAHHOU U KJIETYaTOUN Oymare. BHHCO'YPOKHSHO BCEMY KypCy 4. DCTeTHUECKOe
ol OKPY>KHOCTh KPYT U UX BJI€MEHTHIL. 1 MATEMATHIH > fotacea BOCIIUTAHHE.
52 1 http://x-uni.com/videos/1-s05 79
IMpaktuueckass  pabora  «Iloctpoenme  y3opa  u3 - JKOJIOTHHCCKOC
OKPYKHOCTEN. 1. O6pasoBarenbHas IaTGopMa | pocrimTanue.
53 Vromu. IlpsaMoi, OCTPBIN, TYIIOM U pa3BEPHYTHIN YIJIbI. 1 CIKTACCy 8. LlennocT HAyqHOTO
54 Usmepenne yriuos. TpancropTHp. 1 2. O6pasoparenbHas wiaTGopmMa | MO3HAHUA.
55 1 «ydu.py»
IIpakTnueckas pabora «IlocTpoeHue U U3MEepeHHe yrioBy»
56 O6o0matomuii ypok «JIMHUM Ha TIIIOCKOCTHY 1
o7 KonTpoJsbHas padora Ne 3 «JIuHNM Ha IVIOCKOCTH 1
OO0bikHOBeHHBIE 1poOu (46 1)
58 Pa6ora Hag ommOkamu. IlpencraBnenue o npodu kak cnocobe 1 JIeK1uu 1Mo TeMaM IJIaBbl. TECT 1,2,3,4,56,7,8
3allMCH YacTHU BeJINYUHbI. OOBIKHOBEHHBIE JPOOH. Ne7. Tect Ne8. 1. I'paxxnaHCcKO€ BOCIIMTAHHUE.
- http://itest.kz/kurs_5 klass _obykn | 2. [TatproTHyecKoe
59 IIpaBunbHBIE M HeTIpaBHIIbHBIE napoOu. Beijenenne nenoi gactu 1 ovennye_drobi_i_dejstviya nad ni | pocmmranme.
13 HETPaBWIbHOM 1poOH. mi_ru 3. JlyXOBHO-HPABCTBCHHOE
60 CwmemranHas npo6s. [lpencraBnenne cMentanHoi ApoOu B BHIIE 1 . . BOCIIMTaHHE.
lev pea AP A https://drive.google.com/file/d/0B1
HEITPaBUIIbHOU ApoOH i 4. DcTeTndueckoe
v = - BOCITUTaHHE.
61 IIpencraBieHre cMENIaHHON IpOOH B BUE HENPABMILHOM 1 | RWENT2pzdZTVEX2RCRXdZd2
N N s/view?usp=sharing 5. ®u3n4ecKkoe BOCIUTAHUE,
poOU U BBIAEIECHUE 1€0I YacTH YHCiia U3 HEeMIPaBUIIbHON
npo6n dbopMupoOBaHHUE KYIbTYPHI
: — — — -J/dri i 3I0pPOBbS U SMOLIMOHAIILHOTO
62 N3006pakenue gpodeil ToukaMu Ha YUCIIOBOU MPSIMOM. 1 https://drive.google.com/file/d/0B1 6 P B
- JIAr OOy Hsl.
RWENT?2pzddUZaX3I3Vmx2R2c¢/ | 6. TpynoBoe BOCIUTaHUE.
63 OcHoBHOe cBOMCTBO ApodOu. CokpalieHue apooeii. 1 view?usp=sharing 7. DKOJIOrHYECKOE
BOCITUTaHHE.
64 Cokparnienue apodeit. Pemenue yrnpaxHeHUH 1 L. O6pasosatensiia miatgopva | 8. LeHHOCTH HayHHOTO
patt P ) yup ’ IKJITACC» MIO3HAHUSL.
2. OOpazoBaTenbHas miaThopma
65 ITpuBenenue npodu Kk HOBOMy 3HamMeHaTento. CpaBHEHUE 1 «Y4u.py»
poOeii.
66 CpaBHenue npo0Oeii. Pemenue ynpaxxHeHui. 1
67 CrnoxxeHue U BblUUTaHHUE ApoOeit ¢ 0IMHAaKOBBIMU 1
3HAMEHATEJISIMU.
68 Cnosxenue npodeit ¢ pa3HbIMU 3HAMEHATEIISIMH. 1
— Jlexuuu o Bcemy Kypcy
69 CnoxeHure U BbIlIuTaHue Ipodell ¢ pa3HbIMHU 3HAMEHATEIISIMU. 1
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70 Cno’xeHue 1 BEIUYUTAaHUE C Pa3HbIMU 3HAMEHATEISIMU JIPOOCii. 1 MaTeMaTHKH 5 Kjacca
Penienue yrnpa>KkHEHHA. http://itest.kz/matematika-ru
71 Pemienune ypaBHEHHI ¢ UCTIOIb30BaHUEM CIIOKEHUS M BBIYUTAHUS 1 Buzieo-ypoku 1o BeeMy Kypey
. MaTeMaTHKH 5 Kjacca
IpoOeli ¢ pa3HBIMU 3HAMEHATEISIMHA ) '
P p http://x-uni.com/videos/1-s05
72 Pemenue 3a1a4y Ha CIOKEHUE U BEIYUTAHUE APOOCH. 1
1. Oo6pa3zoBarensHas miathopma
73 KonTpouabHnas padora Ned4 no teme «CiioskeHre M BBIYUTAHME 1 }HIZ TIACC (op
" « »
Apodeii ¢ pa3HBIMH 3HAMEHATEJIAMU. 2. Obpasosaresias marhopya
. BaTeNbHas WIaThopM
74 Pa6ora nag ommbkamu. CroxKeHHe CMENTaHHBIX YHCEN. 1 P p
«YUH.pY»
75 CnoskeHne ¥ BEIYATaHUE CMEMIaHHbIX YHCE. 1
76 Brrantanne apoOu U3 1eI0To Yucia. 1
77 VYIpolieHne YnucaoBbIX BEIPAKEHUNA CO CMEIIaHHBIMH YHCIIAMU. 1
78 YnponieHre OyKBEHHBIX BBIPQXKCHHUI CO CMEIITAHHBIMU YHCITAMH. 1
79 Pemrenne ypaBHeHUM CO CMEMIAHHBIMU YU CIaMHU. 1
80 Pemenue 3a1a4 Ha CJIOYKEHUE W BEIYUTAHUE IPOOCH. 1
81 KonTpoabHas padora Ne5 nmo teme «CJiokeHHe H BLIYNTAHHE 1
CMEIIAHHBIX YHCeJ»
82 Pabora Hazx ommOkamu. CiiokeHre U BEIYNTAHHUE CMEMIAHHBIX YHUCEL. 1
83 YMHOXEHHE ApoOei. 1
Jlexuuu o Bcemy Kypcy
84 YHpoIieHHe YUCIIOBBIX BBIPAKCHUH. 1 MATEMATHKH 5 Kaacca
85 v 5 = 5 1 http://itest.kz/matematika-ru
MpoIieHNue OYKBEHHBIX BBIPAKCHHHA ¢ APOOHBIMH KO3(hDHUIIMEHTAMU. BHIIe0-yPOKH 110 BCEMY KYPCY
86 Pemenue 3a1a4 Ha YMHOXKEHHUE APOOEIA. 1 MaTeMaTHKH 5 KI1acca
http://x-uni.com/videos/1-s05
87 Haxoxaenue qpoou oT ducia. 1
88 Pemenue 3aia4 yncia mno ero apoou. 1
89 Pelenue 3a1a4 Ha IPOLIEHTEL. 1 1. OOpa3zoBarenpHas miaTpopma
WIKJTACC»
90 Pemenue 3agau Ha npoueHTsl U Apoou. CamocTosiTenbHas paboTa 1 2. Obpa3oBaTenbHas maThopma
91 PacripesienureibHOE CBOWCTBO YMHOKEHUS. 1 «yHqn.py»
92 IIpumeHneHne pacnpeeauTeNIbHOTO CBOMCTBA YMHOKEHUS. 1
93 [TpuMmeHeHne pacpeeTUTENHHOTO CBOMCTBA YMHOXKEHHS 1
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OTHOCHUTCIIBHO CJIOXXCHMHA.

94 [IpumeHeHne pacupeaeuTeIbHOTO CBOMCTBA YMHOXKEHHUS 1 JIeKLuH 110 BeeMy Kypey

OTHOCHUTEIILHO BBIYUTAHHUS. MaTeMaTHKH 5 Kiacca
http://itest.kz/matematika-ru

95 VnpuomeHHe BBIPAXKEHHE C UCIIOJIb30BAHUEM PACIIPEAETUTEIBHOTO 1 Bujieo-ypOKH TI0 BEEMY KyPCY
CBOHCTBA yMHOJKCHUL. MaTeMaTHKH 5 Kiacca

% Baanmno 06paTHbIe Ynca 1 http://x-uni.com/videos/1-s05

97 Haxosxienue uucina oOpaTHOro IaHHOMY. 1 1. OGpasosarenbas miaTdhopma

98 Henenne npo6eii. [IpaBuino nenenns apoOeii. 1 CIKIIACCH

2. Ob6pazoBatenbHas miaThopma
JICHUE T . «YUH.PY»

99 eJIeHHe apooe 1 VUH.PY

100 Jlenenue eMHUIBI HA JPOOb. 1

101 Jlenenre cMeNIaHHOTO YKciia Ha APOOb. 1

102 Jlenenne cMeNIaHHBIX YHCEIL. 1

103 KontpoabHasi padora Ne6 no teme «YMHOKeHHE U JIeJIeHH e 1
apoodein».

Harasinnast reomerpusi. MuoroyroabHuku (10 4)

104 Pabota nag ommbkamu. MHOTOYTOTbHUKU. IIpMepbl 00HEKTOB 1 | Jlexuuu o Beemy Kypey 2,3,4,5,8
peallbHOro MHupa, HUMEIIUX (OPMY MHOTIOYTOJIBHHKA. ?]aaTe/h/a_akaH /5 Knacca_k 2. Harpuotnyeckoe
HN300paskeHue  OCTPOYTrOJBHOTO,  IIPSIMOYTOJBHOTO H ttp://itest.kz/matematika-ru BOCIINTaHHE.
TYHOYTOJIBHOTO TPEYTOJIbHUKOB. Buneo-ypoku no scemy kypey 3. JlyXOBHO-HPaBCTBEHHOE

MaTeMaTUKH 5 Kjacca BOCIIHTAHHE

105 IlepumeTp TpeyroabHHKA, MPSIMOYTOJIBHUKA, 1 htto://x-uni Videos/1-s05 :

3. Ob6pazoBarenbHas miatgopma | BOCIIUTAHUE

106 [IpumMepsl TpUMEHEHUs TIEpUMETPa B IMIPAKTHUCCKUX CUTYAIIUSIX. 1 )

P PhLTID p p p yan WIKJIACC» 5. ®uszndyeckoe BOCIIMTAHHE,
3azadn Ha PyHKUHMOHAILHYIO IPAMOTHOCT 4. OO6pa3osarenpHas matgopma | popMupoBaHUE KYITbTYPHI

107 HccnenoBanne CBOWCTB TMPsIMOYTOJIbHHUKA, KBaJpara MOyTEM 1 «YUH.pY» 3I0pPOBbS U IMOIIMOHAIILHOTO
SKCIIEpUMEHTA. Onaromnosyyusi.

108 Hcnonb3oBaHue CBOMCTBA KBAJPAaTHOM CETKMU I IOCTPOECHUS 1 8. LleHHOCTH HAyYHOTO
dburyp. ITpakTuueckas pabora «IlocTpoeHnune TIO3HAHHA.
OpSAMOYTOJIbPHUKA M KBaJpaTa C 3aJlaHHbIMH CTOPOHaAMHU Ha
HEJIMHOBAHHOUW Oymare.

109 Ilmomane  OpsIMOYTOJIbHUKA, KBaJpaTta. 3aBUCHMOCTH 1
MEXJIy METPUYECKUMHU €IMHUIIAMU U3MEPEHUS TIOIIAIH.

110 CocraBnenue ¢Quryp U3 KBagpaToB U  OPSIMOYTOJILHUKOB U 1

HaXO0KICHHE UX ILIOIAICH.
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111 PazOuenue ¢uryp Ha OpsSIMOYTrOJIbHHUKU W KBaapaTbl U 1
HaXO0XJICHHUE UX TUJIOMIAJICH.
112 [Ipumepsl TIpUMEHEHHS TUIOMIAANM B TPAKTUYECKUX CUTYyaIUsIX. 1
3amauu Ha QYHKIIMOHAJIBHYIO TPAMOTHOCTb.
113 KonTpoabHasi pabota Ne 7 « MHOTroyrojibHUKW» 1
Jecsituunblie 1poo6u(38 u)
114 | HecsatuyHas 3anuch APOOHBIX YHCET 1 | Jlexumu o Bcemy Kypey 1,35,8
115 | IlepeBox 0ObIKHOBEHHOM Ipobu co 3HameHateneM 10. 100, 1000 u T.1. B 1 raT?_aTHKlf /5 K‘”acca_k 1. I'paknanckoe BOCTIATAHHUE.
JIECATUYHYIO Ip0Ob U HA0OOPOT . I;;Zec:f;éxzu rziteBT;[[Iy ?c-;;cy 3. JIyXOBHO-HPABCTBEHHOE
CpaBHEHHUE JECATHYHBIX IpOOeii BOCIIUTAHHUC.
o CpaBHeHHe BEJIMYHH, CO ep JKaIlUX TECITUYHBIE IPOOH . xaﬂ?/yamlfﬂ ° K;I%(c:jca / 3. PH3IECKOC BOCTIMTAHHC,
117 p , COZICpKAIINX [T ! Apoou. 1| http://x-uni.com/videos/1-s05 (bopMHpOBAHHE KyTBTYPEI
118 | CroxeHue u BEIYMTAHHUE IECATUYHBIX Ipo0ei 1 ) | 30POBBS M HIMOLMOHATLHOTO
Pemenne 3a7a4 Ha CJIOKEHUE M BEIYUTAHUE JIECATHYHBIX Ipo0ei hitp:/fitest.kz/kurs 5 Klass_desyali 6
119 a & APODEH. 1| chnye_drobi_i_dejstviya_nad_nimi | OMaromory\ms.
120 | Pemenue mpumepoB u 3a7a4 Ha CJIOKEHHE U BBIYUTAHUE APOOCiH. 1! ru 8. LleHHOCTH HAyYHOTO
121 | Pasnoxenue umcia no paspsaam 1 HOSHAHWA.
= http://5klass.net/matematika-5-
[IpuMeHeHHe CBOMCTB CIIOKEHUS M BBIYUTAHUS TIPH PEIICHUN P
122 0 pHMe OB pup 1 klass/Srednee-arifmeticheskoe-
P POB. = znachenie.html
123 | Pemienue ypaBHeHH ¢ JECITUUHBIMH IPOOSIMU 1
124 | [Ipubmmkxennoe 3Hauenue yucen. OKpyriieHue Yucen 1| https://drive.google.com/file/d/0B1-
125 | PermeHne mpuMepoB M 3a7au Ha OKPYTJICHUE YHCET. 1 | RWENTZpzdUU0zdGtnMjlwQ2c/
= view?usp=sharing
126 | O6obmarommii ypok 1o teMe «CrokKeHHe U BEIUUTaHHE JIECATUUHBIX 1
Apobeity https://drive.google.com/file/d/0B1-
127 | KonrpoubHas padora Ne 8 «Cioskenue H BbIYMTaHUE JeCATHYHBIX 1| RWENT2pzdNjlZcDIgMEVOMNM
ApoGeii» Iview?usp=sharing
128 | YMHOXeHHEe JeCITUUHBIX ApoOel Ha HaTypalIbHOE YHUCIIO 1
129 | YMHOXeHue necsaTuuHbix Apodeit Ha 10, 100 u T.4. 1 | https://drive.google.com/file/d/0B1-
Pemenue 3a1ay Ha MpUMEHEHUE YMHOXKEHUS IECATUYHBIX Apo0Oeii Ha RWENT2pzdYIFNUjRHWUxwZT
130 A p M A P 1 g/view?usp=sharing
HATypaJIbHbIE YHCIIA.
132 | Henenue necstuunsix apoGeit Ha 10, 100 u T. 1. 1| RWENT2pzdbWFENIFtMVpHZU
133 | 3amaun na nenenve. 1 Ulview?usp=sharing
134 | Pemrenue ypaBHeHUI U 33124 C IOMOILBIO YPABHEHUN. 1| https://drive.qoogle.com/file/d/0B1-
135 | OGoObmaromnuii ypok mo reMe «YMHOXKEHUE U JICTICHUE JeCITUYHBIX 1| RWENT2pzddEFIM2dIVS1xXY|Q/v
Ipo6eii Ha HATYpaTbHOE YUCIIO iew?usp=sharing
136 | Konrpoabnas padora Ne 9 «YMHOKeHUE U eJIeHHEe TeCITHYHBIX 1
Apoleii Ha HATYPAaJbLHOE YHCJI0»
137 | YMHOXeHHUE NeCATUUHBIX qpo0Oeii 1| 1. OOpazoBarenpHas miatpopma
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https://drive.google.com/file/d/0B1-RWENT2pzdNjlZcDlqMEV0MnM/view?usp=sharing
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https://drive.google.com/file/d/0B1-RWENT2pzdbWFFNlFtMVpHZUU/view?usp=sharing
https://drive.google.com/file/d/0B1-RWENT2pzddEFIM2dlVS1xYjQ/view?usp=sharing
https://drive.google.com/file/d/0B1-RWENT2pzddEFIM2dlVS1xYjQ/view?usp=sharing
https://drive.google.com/file/d/0B1-RWENT2pzddEFIM2dlVS1xYjQ/view?usp=sharing

138 | Ymuoxenue uucna Ha 0,1, 0,01 u 1.x1. 1 IKJIACC»
139 | Pemenue 3anau Ha ynpolueHue BbIpaKEHUN 1| 2. ObpasoBarenbhas miathopma
140 | Pemienue 3ama4 Ha MCTIOJIB30BAHUE MPABUJIA YMHOKCHUS. 1 «yau.py»
141 Jenenue Ha 1ECATUYHYIO JPOOb 1
142 Henenue unucna va 0,1, 0,01 u T.1. 1
143 [TpumeHeHre paBmIIa NeNICHUs Ha IECATUIHYIO APOOb 1
P Jlexunu 1o Bcemy Kypcy
144 SIICHUE 33]1a4 Ha IPUMCHCHUE TIPaBUiIa JICJICHHSI Ha JCCATUIHYIO 1| varematixn 5 iacea
Jpo0b http://itest.kz/matematika-ru
145 KoMOuHUpOBaHHBIC 33aJaHUS HA YMHOKEHHUE U JICTICHUE JCCITUIHBIX 1| Bugeo-ypoku 1o BceMy Kypey
poOei. MaTeMaTHKH 5 Kiacca
146 Pemrenne ypaBHeHUH 1 3a/1a4 C IOMOIIBIO YPABHEHUM. 1| http://x-uni.com/videos/1-s05
147 Cpennee apudmeTnyeckoe 1
148 Cpennsis ckopocTs. 1| Mexumu no BCEMY KypCy
149 Pemenne 3agau Ha HAXOXKEHUE CPETHETO apU(PMETHIECKOTO U CpeIHEH 1| MmatemMaTHKH 5 Kiacca
CKOPOCTH. http://itest.kz/matematika-ru
150 OO6o0maromuii ypok 1o TemMe «YMHOXEHUE U JeNIeHUEe JeCATUIHBIX 1 | Buneo-ypoxu 1o Bcemy Kypey
npobeiiy MaTeMaTHKH 5 Ki1acca
151 KonTpoabHast padora Ne 10 «YMHoKeHHe U [IeJIeHHe TeCATHYHbIX 1 http://x-uni.com/videos/1-505
apoodein»
Harasignas reomerpus. Teaa u ¢purypsi B npocrpancrse (9 1)
152 Harnsinaeie npeacraBieHUs O MIPOCTPAaHCTBEHHBIX (PUTypax: 1 | Jlexuun o Beemy Kypey 4,5,6,7,8
IIPSIMOYTOJIbHBIN MapajuielIeune1, KyO, MHOIOTPaHHHUKH. ?]’Ian’/l‘/’I_amKlzI /5 Knacca_k 4. Dcrernyeckoe
153 Co3ganne  MoJeJIci  MHOTOrpaHHHUKOB (M3  Oymarw, 1 E;[:Ip'e(;teSt;)KZHrgztzr;ii' i'ruc BOCIIUTAHHUC.
IPOBOIOKH, TIIACTHIIMHA U 1p.). MafeMa?fIII/)IKI/I s Knaccay ypey 5. ®uszndyeckoe BOCIIMTAHHE,
OPMHPOBAHUE KYJIbTYPbI
154 MN300pakeHrne MHOTOrpaHHUKOB. 1 ) _ Qopwrp YIBIYP
) http://x-uni.com/videos/1-s05 310poBbA M SMOLMOHAILHOTO
155 IIpakTudeckas pabora «Pa3zBépTka Ky0a u 1 6I1ArOTIOTY NS
OPSIMOYTOJIBHOTO napaJuiesieruIie/ia. ITnomans Tpesentanus no Beelf rase 6. TPyLOBOE BOCIIUTAHHE.
HOBEPXHOCTHU KyOa u OPSIMOYTOJIBHOTO 7 DKOTOIHUECKOE
rapanaeaecnuIeaa». http://ppt4web.ru/geometrija/ponjat | gocnmranme.
156 Oonem Kyﬁa. 1 ie'DIOShhadi'i'Obioma.html 8. HeHHOCTI/I HAy4YHOT'O
157 Ennnunsl n3mepenusi odbema. 1 MMO3HAHHUA.
158 06 1 1. OOpa3zoBarenpHas miaTpopma
beM MPSIMOYT0JIbHOT0 MapaJijieienumnea. IKIIACCy
159 Pemenue 3a1a4 ¢ NPAKTHYECKUM COJCP/KAHUEM HA BBIYMCICHHE 1
2. OO0pasoarenbHas miatdopma
o0bema.
«KYUH.PY»
160 KontpoabHas padora Ne 11 «Tesa u ¢purypsl B mpocTpaHcTBe» 1
IMoBTOpeHue u 0606menue (10 u)
161 [ToBTOpeHue. ApudmeTrueckre ASUCTBHI C HATypaIbHBIMU YHUCTaMH. | 1 | Jlexuuu 1o Bcemy Kypey 2,3,57
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162 IToBTOpenue. HaxoxaeHne 3HaUE€HUS BbIPAXKEHUS 1
163 [ToBTOopenue. Pemenne ypaBHeHUI 1
164 [ToBTOopenue. Pemenue 3a1a4 ¢ TOMOUIBIO YPAaBHEHUN. 1
165 IToBTOpeHue. YpolieHue BoIpaKeHUN. 1
166 Hrorosasi kKoHTpoOJILHAsSI padoTa. 1
167 Pemenue 3a1au Ha cMEKaJIKy 1
168 Pemenue 3aHnMMaTenbHbIX 3a7a4. 1
169 Pemenue 3aHnMMaTenbHbIX 3a1a4. 1
170 Hrorossiii ypok. 1

MaTeMaTHKH 5 Kiacca
http://itest.kz/matematika-ru
Buneo-ypoku no Bcemy Kypcey
MaTEeMaTHKHU S5 Kjaacca

http://x-uni.com/videos/1-s05

1. O6pa3oBatenpHas miathopma
IKJIACC»
2. OO6pazoBatenbHas miaThopma

«Y4U.py»

2. IlarpuoTuueckoe
BOCTIUTaHHE.

3. JlyXOBHO-HPaBCTBEHHOE
BOCTIUTaHHE.

5. ®u3n4YeCcKoe BOCIIUTAaHUE,
(GbopMHUpOBAHUE KYJIBTYPbI
3JI0POBBSI U SIMOIIHOHAIEHOTO
OJaromnoJryyusi.

7. DKOJIOTUYECKOE
BOCTIMUTaHHE.
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CHUCTEMA OLIEHKH 3HAHU, YMEHUI U HABBIKOB, OBYYAIOIIUXCS IO MATEMATHUKE

YpoBHu

Ouenka

Teopus

IIpakTuka

1.¥Y3uaBanue
Anroput™MuuecKas Jes-
TEJILHOCTH C ITOJACKAa3KOM

«3»

Pacno3HaBaTh 00OBEKT, HAXOIUTh

HYXKHYIO (popmynTy, IpU3HAK, CBOM-
CTBO U T.J.

YMeTh BHITIONHATD 3aJaHus 110 00pasily, Ha HEro-
CpeICTBEHHOE ITpUMEHeHUE HOPMYII, TPABHIL,
MHCTPYKIMA U T.1.

2.BocnipousBenenue

AnroputMuudeckas aes-
TEJILHOCTH 0€3 IMOACKa3KU

«4y

3HaTh POPMYIHUPOBKH BCEX
MIOHSITUI, UX CBOMCTBA, MPU3HAKHU,
dbopMyIIbL.

YMeThb BOCITPOU3BECTH
JI0KA3aTeNIbCTBA, BHIBOIBI,
yCTaHABJIMBAaTh B3aUMOCBSI3b,
BBIOMpATH HY)KHOE IS BBITIOJTHE-
HUS TAHHOTO 3aJIaHUs

YMeTh paboTath ¢ y4eOHOH U CIIpaBOYHOM
JMTEPaTypOH, BBIIOJHATD 33JIaHusl, TPEOYIONINe
HECJIOKHBIX MTPe0Opa3oBaHmll ¢ IPUMEHEHUEM
U3y9aeMoro Marepuaia

3. [lonumaHue
JleaTenbHOCTD MPU OTCYTCTBHH

SABHO BBIPAKCHHOI'O aJITOPHUTMaA

«5»

€J1aTh JIOTHYECCKHE 3aKJIIOUCHMS,
COCTABJIAThH AJIITOPUTM, MOJIENb HE-
CJIOHBIX CUTyallui

YMeTh IPUMEHSATH MTOJTYYEeHHBIC 3HAHUS B Pa3INy-
HBIX CUTYaIHsIX.
BbINoJHSATH 337aHNsT KOMOMHUPOBAHHOTO XapakK-

Tepa, COACPIKAIIUX HECKOJIBKO MOHSATHH.




4. OBJ1aJlecHHEe YMCTBEHHOM B coBepiiieHCTBE 3HATH YMeThb IPUMEHSThH 3HaHUS B TI000OH

CAMOCTOATEJIbHOCTHIO «5» U3Yy4YEHHBI MaTepua, CBOOOIHO HECTaHJIapTHOM CUTYaLNH.
TBOpueckas uccienosa- OpHUEHTHPOBAThHCA B HEM. UMeTh CaMocTOsITe1bHO BbINIOJHATE TBOPUYECKUE
TEJIbCKas JEATEIbHOCTD 3HaHUS U3 JONOJHUTEIBHBIX UCCIIEOBATEIBCKUE 3a1aHUS.

HCTOYHHUKOB. BH&I[@TB orncpanuiIMu BbINOJIHSATH (bYHKI_II/II/I KOHCYJIbTaHTa.

JIOTUYECKOI'O MBIIJIEHUA.
CocTaBJsATH MOJENb JIFO00H

CUTyalluu.

Ouenka RUCbMEHHBLIX KOHMPOJIbHLIX pAOOm_00yUarouiuxca no mamemanuxe.
OTtmeTtka «5», eciu:

e paboTa BBINOJHEHA TTOJHOCTHIO;
® B pacCyXICHHUSX U 0O0OCHOBAHUU PEIICHUS HET MPOOEIOB U OIINOOK;
® B PEHICHUH HET MAaTeMAaTUYECKHX OIMHOOK (BO3MOXHA OJlHA HETOYHOCTb, OMMCKA, KOTOpas HE SIBISETCS CJIEJACTBHEM HE3HAHWs WU
HEMOHMMAaHUs y4eOHOT0 MaTepuana).
OTMeTKa «4» CTaBUTCA B CIEAYIOMINX CIydasx:
e paboTa BBHITIOJHEHA TMOJHOCTHIO, HO OOOCHOBAHUS IIArOB PEHICHUS HEIOCTAaTOYHBI (€CIM YMEHHE OOOCHOBBIBATH PACCYXIACHHUS HE
ABIISIIOCH CHIEIIUATIBHBIM 00BEKTOM MPOBEPKH);
® JIOMyIICHBI OJHA OLIMOKA WM €CTh JIBA — TPU HENO0YETa B BBIKJIAAKAX, PUCYHKAX, YepTeKaxX WiH rpadukax (eciu 3Tu BUIBI paboT HE
SBIISLTACH CIIEIUATBHBIM O0BEKTOM TPOBEPKH).
OtMeTKa «3» CTaBUTCSA, €CIIH:
e JomymieHo Oosiee OMHON OmMUOKM Wim Oojiee NBYX — TPEX HEIOYETOB B BBIKJIAJKAX, YEpTEKax WM Tpadukax, HO OOydaronIuiics
o0nagaeT 00s3aTeTbHBIMU YMEHHSIMU TI0 TIPOBEPSIEMOI TEME.
OTMeTKa «2» CTaBUTCS, €CIIU:
® JIOMYIICHBI CYIIECTBEHHBIC ONMMOKH, MOKA3aBINE, YTO YUYCHUK HE 00JajaeT 00s3aTeIbHBIMA YMEHUSMH IO JAHHOW TEME B TOJTHOU
Mepe.
OrMmeTKa «1» cTaBUTCS, €CHIU:

e paboTa mMoKa3zaja MOJHOE OTCYTCTBHE OOSA3aTEIbHBIX 3HAHWW U YMEHUW IO MPOBEPSEMON TEME WIIM 3HAYMUTENIbHAs 4acTh paOOThI



BBITIOJIHEHA HE CAMOCTOSITEIBHO.
VYuutens MOXKET NOBBICUTh OTMETKY 32 OPUTMHANIbHBIA OTBET HA BOMPOC UM OPUTHHAIBHOE PEIICHUE 3a]]a4l, KOTOPhIE CBUIETEIbCTBYIOT
0 BBICOKOM MaTE€MaTUYECKOM Pa3BUTUU 00YHAIOLIETOCs; 3a pelIeHue 0oJee CI0XKHOM 3a1aun UM OTBET Ha 00Jiee CIOXKHBIM BOIIPOC,
MPEJIOKEHHBINA TOMOJIHUTEIBHO MOCIIE BHIMOTHEHUS KAaKUX-TUOO0 APYruX 3aJaHuM.
2. Quenka_yCmHblLX 0meen o8 00y4anuiuxca no MamemamuKe

OTBeT OLICHUBAETCS 0TMETKOM «5», €ClIN YUYEHUK:
® [I0JIHO PACKPBLI COJAEPKaHUE MaTepuaia B 00beMe, MPeayCMOTPEHHOM IPOrpaMMO U yU€OHUKOM;
® W3JI0KWJI MaTepual TIPaMOTHBIM SA3bIKOM, TOYHO HCIOJIb3ySl MAaTEMAaTUYECKYK) TEPMHUHOJIOTMIO U CHUMBOJMKY, B OIPEAECICHHOMN
JIOTUYECKOM MOCIIEI0BATEIIBHOCTH;
® [IPaBUJILHO BBITIOJIHWI PUCYHKH, YEPTEXKH, rpaduKu, CONYTCTBYIOLINE OTBETY;
® [I0Ka3aJl YMEHHE WUIIOCTPUPOBATh TEOPHID KOHKPETHBIMU IIPUMEpPAaMH, INPUMEHSATh €€ B HOBOW CHUTYallUM IPU BBIIOJIHEHUU
IPaKTUYECKOTO 3a/1aHUs;
® [IPOJIEMOHCTPUPOBAJ 3HAHHE TEOPUHU pPaHEE M3YUEHHBIX COMYTCTBYIOLIUX TeM, C(POPMUPOBAHHOCTh U YCTOMUMBOCTH HMCIOIB3YEMBbIX
IIpU OTBETE YMEHUM U HABBIKOB;
® OTBEYAJl CAMOCTOATENbHO, 0€3 HABOASIINX BOMPOCOB YUUTEIIS;
® BO3MOXHBI OJJHA — JB€ HETOYHOCTHU IPHU OCBEIICHUU BTOPOCTEIIEHHBIX BOIPOCOB MIIM B BBIKJIAJIKAX, KOTOPBHIE YUEHUK JIETKO MUCITPABUI
1OCJIE 3aMEUYaHUs] YUUTEIS.
OTBeT OIICHUBACTCSI OTMETKOI «4», €ClI yI0BIETBOPSIET B OCHOBHOM TPeOOBAaHUAM HA OILEHKY «5», HO TIPH 9TOM UMEET OJIUH U3
HEJIOCTaTKOB:
® B U3JIOKEHUH JIOMYIIEHBI HEOOBIITNE MPOOEIbl, HE NCKA3HUBIIEE MATEMATHUECKOE CO/ICPKAHUE OTBETA;
e JIONYIIECHBI OJUH — JIBA HEJOUETA PHU OCBEIIIEHUN OCHOBHOTO COAEPKAHUS OTBETA, UCIIPABJICHHBIE MTOCJIE 3aMEUYaHUS YUUTEI;
e JIOMyIIEHBI OMMOKA WK OoJiee JBYX HEJOUYETOB IPU OCBELICHUH BTOPOCTENEHHBIX BOIPOCOB WM B BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIC
IIOCJIE 3aMEYAHUS YUUTEIIA.
OT1MeTKa «3» CTaBUTCS B CIEIYIONIUX CIyYasIX:
® HEMOJHO PacKphITO COACpKaHUE MaTepHaa (Coaep:kaHue U310KEeHO (PparMeHTapHO, HE BCEr/a MOCIeI0BaTeNbHO), HO MOKa3aHo ol1iee
MMOHUMaHKE BOIpOca U MPOJAEMOHCTPUPOBAHBI YMEHHUS, JOCTATOUHBIE JIJIs YCBOEHHUS MPOrpaMMHOro Matepuania (omnpenenensl « TpeboBaHUsIMHU K
MaTEeMaTHYECKOH MOATrOTOBKE 00yUYaIOIMIUXCs» B HACTOAIICH MporpaMMe 1o MaTeMaTHKe);
® UMEINCh 3aTPyAHEHUS WU JOMYIIEHbl OIIMOKM B ONPEACICHUM MATEMaTHYeCKOM TEPMUHOJIOTUH, YEPTEkKaX, BBIKIAJIKAX,
WCIPABJIEHHBIE MIOCJIE HECKOJIBKUX HABOJIAIINX BOITPOCOB YUUTEIIS;
® YYCHHUK HE CIPABWIICA C MPUMEHCHUEM TEOPHUH B HOBOW CHUTYalMU IMPU BBITOJIHEHUM MPAKTUYECKOTO 3aJaHUS, HO BBINOJIHWI 3aJaHU



0053aTENIBHOIO YPOBHSI CJI0)KHOCTH IO TAHHOU TEME;
® [IpH JOCTATOYHOM 3HAHUU TEOPETHUUYECKOI'0 MaTepuaia BhISIBICHA HEIOCTATOYHAsA C(OOPMUPOBAHHOCTh OCHOBHBIX YMEHUN U HABBIKOB.
OTMeTKa «2)» CTAaBUTCS B CICAYIOMIUX CIydasx:
® HE PacKpbITO OCHOBHOE COJIepKaHHe YUYEOHOr0 MaTepuana;
e (0OHapy>XEHO HE3HAHHE YUYEHUKOM OOJbIIeH WK HauboJiee BAXKHON YacTh yueOHOTO MaTepHuaa;
® JIOMyHIIEHbl OIMOKHU B ONpPENEICHUU MOHSITHM, IPU UCIOJb30BAHUM MaTEeMaTHYECKON TEPMHUHOJOTHU, B PUCYHKAX, YEpTEXKax WIH
rpadukax, B BbIKJIAJIKaX, KOTOPbIE HE UCIPABIICHBI IOCIE HECKOIbKUX HABOASIIMX BOIIPOCOB YUUTEIIS.
Otmertka «1» cTaBUTCS, €CIIH:
® VYUYEHHMK OOHApPYXWJI MOJHOE HE3HAHWE M HENOHMMAaHHE U3y4aeMoro yuyeOHOro Marepuana WIM HE CMOI OTBETHUTh HU Ha OJUH W3
MOCTaBJIEHHBIX BOIIPOCOB 110 U3YYEHHOMY MaTepHuaiy.

OBILIASA KIJACCUPUKALIAA OLHINBOK
[Tpu orieHKE 3HAHWH, YMEHHUI M HABBIKOB O0YYAFOIIMXCS CIACAYET YUUTHIBATh BCE OMIMOKH (TpyObIe M HErpyObIe) U HEAOUYETHI.
I'pyObiMu cyuTaOTCS OIIUOKU:
- HE3HaHUe OIpeJeJICHUs OCHOBHBIX MOHATHUM, 3aKOHOB, IIPaBUJI, OCHOBHBIX IOJIOKEHUN TEOPUH, He3HAHUE (OpMYI,
OOIIETPUHSITBIX CHMBOJIOB 0003HAUYCHHUI BEJTUYWH, €AUHUIl UX U3MEPCHUS;
- HEe3HaHWe HAMMEHOBAHUM €IMHUI] U3MEPECHUS,
- HEYMEHHE BBIJICJIUTH B OTBETE TJIABHOE;
- HEyMEHHE NMPUMEHSTH 3HAHUS, AJITOPUTMBI JIJIsl PEIICHUS 3a/1a4;
- HEyMEHHE JIeJIaTh BBIBOJIBI U 0000IIEeHNUS;
- HEYMEHHE YHTaTh M CTPOUTH rpaUKu;
- HEYMEHHE IOJIb30BaThCS MIEPBOMCTOYHNKAMH, YYSOHUKOM M CIIPABOYHUKAMM;
- TIOTEeps KOPHS WU COXPAaHCHHE TTIOCTOPOHHETO KOPHSI;
- oTOpaceiBaHNE 03 0OBSICHCHHH OJTHOTO U3 HUX;
- paBHO3HAYHBIC UM OIHOKH;
- BBIYUCIIMTEIIbHBIC OMUOKH, €CITM OHHM HE SBJISIOTCS OTUCKOM;

JIOTUYECKHE OITHOKH.
K Herpy0ObIiM ommékaMm cieayer OTHECTH:
-  HETOYHOCTh (POPMYIMPOBOK, OMPEACICHUM, MOHATHI, TEOPH, BhI3BAaHHAS HETMOJHOTOM OXBaTa OCHOBHBIX MPHU3HAKOB
OIPEICIISIEMOTO OHATHUS WM 3aMEHOM OJTHOTO - IBYX U3 3TUX MPU3HAKOB BTOPOCTCIICHHBIMH ITPU3HAKAMU;



- HETOYHOCTH rpaduka;
- HEpaLMOHAJIbHBIN METO]I PEIICHUS 3aa41 UM HEJOCTATOUYHO NPOAYMAaHHbBIN IJIaH OTBETA (HapyLIEHUE JOTUKH, TOAMEHA
OTACTBHBIX OCHOBHBIX BOIPOCOB BTOPOCTETICHHBIMU BOIIPOCAMHU);
- HEpalMOHAJIbHBIE METOJIbI pabOTHI CO CIIPABOYHOU U JPYTrOW JIUTEPATYPOK;
- HEyYMEHHE pellaTh 3a/1a4y, BHIMOIHATh 33JJaHUs B 00IIEM BHUJE.
Henpoueramu sBIISIIOTCA:
- HEepalMOHAJIbHbIE IPUEMBbI BEIYMCIICHUN U TpeoOpa30BaHUl;
- HeOpekHOe BBIMOJHEHUE 3aMKUCeH, YepTexkel, cxeM, rpaduKoB.

KOHTpOJ]b 3YH npeaaaracTcda nNpu NMpoBCACHUN MATCMATUYCCKUX NUKTAHTOB, ITPAKTUICCKHUX pa60T, CaMOCTOATCIIbHBIX pa60T O6yanOIHCFO
U KOHTPOJUPYIOMICTO BUAad, KOHTPOJIBHBIX pa60T.
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