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IHHOACHUTEJIbHASA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA "MATEMATHUKA"

PaGouas nmporpamma no maTematuke Juisi o0y4arouxcs 5 KiaccoB pazpadboraHa Ha ocHoBe DeepanbHOro
rocy/IapCTBEHHOI0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 00IIero 00pa3oBaHus C y4ETOM U
COBPEMEHHBIX MUPOBBIX TPEOOBaHU, IPEIBABISEMBIX K MAaTEMAaTUYECKOMY 00pa30BaHUIO, U TPAAULIUN
poccuiickoro o0pa3oBaHusi, KOTOpble 00€CIeYNBAIOT OBIIAJCHUE KIIFOUEBBIMH KOMITETEHIIUSIMH,
COCTaBJISIOLIMMU OCHOBY JUISI HEIIPEPHIBHOTO 00pa30BaHuUs U CAMOPA3BUTHS, a TAKXKE I[EJIOCTHOCTh
00OLIEKYIbTYpHOT0, TUYHOCTHOTO U TO3HABATENLHOTO pa3BUTHs 0Oydaromuxcs. B paboueil mporpamme
YUTEHBI UJeH U nosioxkeHus KoHuenum pa3Butus MaTemMaTiHueckoro oopasoBanus B Poccuiickoi
Oenepanun. B snoxy nudposoii Tpancopmariu Bcex cep 4eI0BEUSCKON JesITeIbHOCTH HEBO3MOXKHO
CTaTh 00Pa30BaHHBIM COBPEMEHHBIM YEJIIOBEKOM 0e3 0a30BOM MaTeMaTHUECKOM MOJTOTOBKH. YIKe B IIIKOJIE
MaTeMaTHKa CITY>KUT OMOPHBIM MPEIMETOM ISl U3YUCHHUSI CMEKHBIX TUCIIUILINH, & ITOCIIE IIKOJIBI pealbHOM
HEOOXOIMMOCTBIO CTAHOBHUTCS HETIPEPHIBHOE 00pa30BaHUE, YTO TPEOYET MOTHOIEHHOM 0a30BOM
00111€00pa3oBaTeIbHON MOATOTOBKH, B TOM YHCIIE U MATEMATUYECKOM.

310 00yCIOBICHO TE€M, UYTO B HAIIM JTHU PACTET YUCIIO MPO(ECCHid, CBA3aHHBIX C HETIOCPEICTBEHHBIM
MPUMECHEHUEM MaTEeMAaTHKU: U B chepe SIKOHOMUKH, U B OM3HECE, M B TEXHOJIOTHICCKUX 00IaCTSIX, U JTakKe B
ryMaHuTapHbeiX cepax. Takum oOpa3om, KPyr MKOJLHUKOB, 111 KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HAYMMBIM MPEJAMETOM, PACIIAPSICTCSI.

[TpakTudeckast Mojxe3HOCTh MATEMATHKU O0YCIOBIIEHA TEM, UTO €€ MPEAMETOM SBIISIOTCS
dbyHIaMeHTalbHbIE CTPYKTYPBI HAILIETO MUPA: MPOCTPAHCTBEHHBIE ()OPMBI U KOJTMYECTBEHHBIE OTHOIIICHUS OT
MPOCTEHIIINX, YCBAUBAEMBIX B HEMIOCPEICTBEHHOM OIIBITE, A0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX ISt
pa3BUTHUS HAYYHBIX U MPUKIAJAHBIX Uei. be3 KOHKpPEeTHBIX MaTeMaTHYECKUX 3HAHUI 3aTPyIHEHO TOHUMaHUE
MPUHIIUIIOB YCTPOHUCTBA U UCTOJIH30BAHUS COBPEMEHHON TEXHUKH, BOCIIPUATHE U HHTEPIPETAIUS
pa3zHo00pa3HON COLUATBHON, IKOHOMUYECKOM, TOTUTHYECKON nHpopMaiuu, MaaodhdekTuBHa
MOBCE/IHEBHAS MTPAKTHYECKasl e TENbHOCTh. KaxkIoMy 4eToBeKYy B CBOEH KH3HU MPUXOTUTCS BBHITTOIHATH
pacuéThl U COCTABIAThH AITOPUTMBI, HAXOAUTh U IPUMEHATH (DOPMYIIbI, BIAJETh MPAKTUISCKUMU MpUEMaMu
TeOMETPUUECKUX U3MEPEHUI U TOCTPOCHUH, UNTaTh HHPOPMAIIHIO, IPEACTABICHHYIO B BUJIE TaOIHII,
IUarpamm u rpaukoB, )KUTh B YCIOBUSX HEONPENEIEHHOCTH U MOHUMATh BEPOSITHOCTHBINA XapakTep
CIIy4aifHBIX COOBITHIA.

OAHOBpPEMEHHO C pacHIupeHueM cdep MPUMEHEHHUsS MaTeMaTHKH B COBPEMEHHOM 00111ecTBe BCE Ooee
B2XHBIM CTAHOBHTCS MAaTEMATHUYCCKHUIA CTUJIb MBIIIIICHUS, IPOSIBIISIFOIIIANACS B OTPEACIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mporiecce u3ydeHus MaTeMaTHKH B apCeHAl IPUEMOB U METOIOB MBITIICHUS YeJIOBEKa
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHAYKIUS U JEAyKITUs, 0000IIeHNe U KOHKPETU3AIUs, aHATIU3 U
CUHTE3, KIaccu(HKaIysa U cucTeMaTH3aIus, abctparupoBanue u aHajaorus. OOBEKTh MaTEMaTHICCKIX
YMO3aKJTFOUCHUH, TIPaBHJIa KX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXaHNU3M JIOTHYECKHX MTOCTPOCHHUH,
CIIOCOOCTBYIOT BBIPA0OTKE YMEHUS (POPMYITUPOBATH, 00OCHOBBIBATh M JIOKA3bIBATh CY)KJICHHUS, TEM CaMbIM
Pa3BHBAOT JIOTHYECKOE MBIIIIICHHE. Bemyias poas MpuHAIIeKUT MaTeMaTHKE U B (POPMUPOBAHUHT
AITOPUTMUIECKON KOMITOHCHTHI MBITIICHUS M BOCITUTAHUN YMEHUH JCHCTBOBATH 110 33JJAHHBIM aJTOPUTMaM,
COBEPIIICHCTBOBATh M3BECTHBIC U KOHCTPYUPOBATh HOBHIE. B mporiecce pemenus 3aad — OCHOBOM y4eOHOM
JESTEIIbHOCTH Ha ypOKaX MaTeMaTHKH — PAa3BUBAIOTCS TAKXKE TBOPYECKAs M MTPUKJIATHAS CTOPOHBI
MBIIUTICHHUS.

OOyuenne MaTeMaTHKE 1aéT BO3MOXKHOCTh Pa3BUBATh Y 00YUaAIONIUXCSI TOYHYIO, PAllMOHATLHYIO U
WH(OPMATUBHYIO pedb, yMEHHE OTOMPATh HanboJIee MOIXOISIIHE I3bIKOBbIE, CAMBOINYECKHE, Tpaduueckue
CpEeICTBA JIsl BRIPAXKECHUSI CY)KJICHUHN M HATJISITHOTO MX MPECTaBICHUS.

Heo0xo1uMbIM KOMITOHEHTOM 0011l KyIbTYphl B COBPEMEHHOM TOJIKOBAHHH SIBIISIETCS 00I1Iee 3HAKOMCTBO



C METOJIaMH MO3HAHMS JeWCTBUTEILHOCTH, IPECTABICHUE O IPEAMETE U METOJaX MaTeMaTHKH, X OTIHYUI
OT METO/IOB JIPYT'MX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSIX IPUMEHEHUSI MAaTEMaTHKH JIJIs
peleHus HayYyHbIX U IPUKJIaIHBIX 3a1a4. Takum 00pa3oM, MaremaTuyeckoe 00pa3oBaHHe BHOCUT CBOM
BKJIaJ1 B JOPMHUPOBAHUE OOIIEH KYIbTYphl YETIOBEKA.

W3yuenne MaTeMaTUKU TaKKe CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHHIO YETIOBEKA, TOHUMAHHIO
KPacoThl M U3SIIIECTBA MATEMAaTHUECKUX PACCYKICHHUNA, BOCIIPUATHIO TEOMETPUUYECKHUX (OPM, YCBOCHHIO

HJIeu CUMMCTPHUH.

HEJIN U3YYEHUA YYEBHOI'O KYPCA
[IpropuTeTHBIMU LIETAMU O0YUEHHS] MATEMATUKE B O KJIaCCe SIBIISIOTCS:

— TpoaoIDKeHHe (OPMHUPOBAHUST OCHOBHBIX MAaTEeMaTHUECKUX MOHATUH (YHCII0, BETMYMHA,
reomMeTpuueckas Gurypa), 00eCredrBarOIUX MPEEMCTBEHHOCTh U MIEPCIIEKTUBHOCTh MATEMaTHYECKOTO
o0Opa3zoBaHus 00y4YaIOIINXCS,

— Pa3BUTHUEC UHTCIUICKTYAJIbHBIX U TBOPUYCCKUX CIocoOHOCTEHN 06y11a101u1/1x051, IM03HABaTEILHOM

AKTUBHOCTH, HCCIICA0BATCIBCKUX YMCHI/II\/JI, HHTCPCCA K UBYUCHUTIO MATCMATHUKHU,

— IIOABCIACHHUC 06yt1a101111/1xcs[ Ha JOCTYITHOM JIA HUX YPOBHC K OCO3HAHUIO B3aMMOCBA3HU MATCMAaTUKU
H OKPYKAKOLICTO MHUPA,

— q)OpMI/IpOBaHI/IC Q)YHKHHOHaHLHOfI MaTeMaTHU4YeCKOM T'paMOTHOCTHU: YMCHUA pACIIO3HABATDH
MaTeMaTU4eCKHE 00BCKThI B PCAIBbHBIX )KU3HCHHBIX CUTyallUAX, IPUMCHATH OCBOCHHBIC YMCHUS JIJIA
pelICHUA MPAKTHUKO-OPUCHTUPOBAHHLBIX 3aa4, HHTCPIIPETUPOBATH IMOJTYYCHHBIC PC3YJIbTAThI U

OICHMUBATh NX HAa COOTBCTCTBUC HpaKTI/ILIGCKOI\/JI CUTyallu.

OCHOBHBIE JINHUH COJIEP)KAHMSI Kypca MaTeMaTHKH B 5 Kjlacce — apu(MeTHUECKasi U TeOMEeTpHYIEcKasi,
KOTOpBIE Pa3BUBAIOTCS MAapaJLIENIbHO, KaXK1asi B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OHAKO, HE
HE3aBUCUMO OJIHA OT JIPyroi, a B TECHOM KOHTAKTE U B3aUMOJEHCTBUH. Takke B Kypce IPOUCXOAUT
3HAKOMCTBO C 3JIEMEHTaMHU aire0pbl U onucaTeIbHON CTaTUCTUKH.

W3yuenue apupMeTnueckoro MaTepuaia HaunHaeTcs Co CUCTeMaTH3alluy U pa3BUTHs 3HaHUH 0
HaTypaJbHBIX YUCIaX, IOJIY4YEHHBIX B Ha4aIbHOU IIKOJE. [Ipr 3TOM COBEPIIEHCTBOBAHUE BBIYUCIUTEIILHON
TEXHUKU U (OPMUPOBAHNE HOBBIX TEOPETUUYECKUX 3HAHUN COYETAETCS C pa3BUTHEM BBIYUCIUTEIBHOM
KYJBTYpPBl, B YaCTHOCTU C 00y4YE€HUEM MPOCTEHIINM MTpUEMaM NPUKUAKH U OLIEHKU Pe3yJIbTaToB
BBIYKCIICHUM.

Jlpyroit KpynHblii OJI0K B coepxaHuu apupMeTHIecKon JIMHUM — 3To ApoOu. Havano uzyuenus
OOBIKHOBEHHBIX U JIECATUUHBIX Jp0o0Oeil OTHECEHO K 5 Kilaccy. DTO MepBbId ATall B OCBOEHUH JIpoOei, Koraa
IIPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJIESAMH, TOHATUAMU TeMbl. [Ipu oTOM paccMoTpenue
OOBIKHOBEHHBIX Jpo0eii B MOJIHOM 00BbEME MPEIIECTBYET U3YUEHUIO AECATUUHBIX Ipo0eid, 4To
1es1ecoo0pa3Ho C TOUKU 3PEHHUs JTIOTUKU U3JI0KEHUS YUCIIOBOW JIMHUY, KOT/Ia MpaBuiia IeHCTBUIA C
JECATUYHBIMU JPOOSIMHU MOKHO OOOCHOBATh YK€ N3BECTHBIMH AJITOPUTMAaMU BBIITOJHEHUS JEHCTBUI ¢
OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C JECATUYHBIMH IPOOSMHU PACHIUPUT BO3MOKHOCTH ISl TOHUMAaHUS
00y4aroIMMUCS TPUKIATHOTO IPUMEHEHNS HOBOM 3allMCH MIPU U3YYEHUH JPYTUX IPEIMETOB U IIPU
MIPaKTHUYECKOM HCIIOIb30BaHNH.

[Tpu 00ydyeHun penieHnto TEeKCTOBBIX 3ajayd B 5 KJlacce UCIOIb3YIOTCS apu(MeTHYecKue MpruéMBbI pelieHusl.
TekcToBble 3a7aun, perraemMble IpU OTPAOOTKE BHIYMCIUTENBHBIX HABBIKOB B 5 KJlacce, pacCMaTpUBAIOTCS
3a/1a4yM CIeAYIOUINX BUJIOB: 33J1a4u Ha IBUYKEHUE, HA YaCTH, Ha MMOKYIKH, Ha paboTy U IPOU3BOJUTENBHOCTD,
Ha MPOIIEHTHI, Ha OTHOIIEHUS U ponopuuu. Kpome Toro, o0yuatromniyiecst 3HaKOMSTCS ¢ TPUEMaMU pellIeHUs
3a/1a4 nepedbopoM BO3MOKHBIX BAPUAHTOB, yyaTcsl paboTaTh ¢ MH(pOpMaLMel, TpeICTaBICHHON B popme
TaOJHI] WIIA TUATPAMM.



B Ilpumepnoit paboueit mporpaMme npeaycMoTpeHo (GOpMHUPOBAHUE MTPOIIEICBTHUECCKUX alITeOpandecKux
npejacTaBieHuil. BykBa kak CHMBOJ HEKOTOPOT'O YMCIIA B 3aBUCUMOCTH OT MaTeMaTHYECKOTO KOHTEKCTa
BBOAUTCS ITOCTCIICHHO. ByKBCHHa}I CHUMBOJIMKA HIXPOKO HUCIIOJIB3YCTCA MPCKAC BCCro JIs1 3alICU 06H_II/IX
YTBEPXKACHUIA U IPEUIOKCHHM, (DOPMYII, B YACTHOCTH JJIsl BBIYMCIICHUS TEOMETPUICCKUX BEITUYHH, B
KAueCTBE «3aMECTHUTEIIS» YUCIA.

B kypce «MartemaTuku» 5 Kiacca npecTaBiieHa HarJIsIHAsi TEOMETpPHsI, HAIPaBJICHHAs HA Pa3BUTHE
00pa3HOT0 MBITICHUS, TPOCTPAHCTBEHHOTO BOOOpaKeHHsI, N300pa3UTEIbHBIX YMEHHH. DTO BaXKHBIHN 3Tall B
HN3YUCHUU I'COMECTPUM, KOTOpBIfI OCYHICCTBJIACTCA HAa HATJTIAAHO-IIPAKTUYCCKOM YPOBHC, OIMUPACTC Ha
HarJsHO-00pa3Hoe MbIIIEHHE 00yJaromuxcs. bosblias pojib OTBOJUTCS MPAKTUYECKOM EATEIbHOCTH,
OTIBITY, SKCIIEPUMEHTY, MOIeTupoBaHuto. O0yJaronrecs 3HaKOMSITCS ¢ TeOMETpUYECKUMU GUTYypaMH Ha
IUIOCKOCTH U B IIPOCTPAHCTBE, C UX MPOCTEHIIMMU KOHPUTYpaLlUsIMU, y4aTcsi U300pakaTh UX Ha
HEJIMHOBAaHHOM U KJIeT4aToi Oymare, paccMaTpuBalOT UX MpoCTeie cBoicTBa. B nmpornecce nzyuenus
HaTJISTHOW T€OMEeTPUU 3HAHUS, TIOJTyYeHHbIE O0YyYaloIUMUCS B HaUaIbHOU IIKOJIE, CHCTEMaTU3UPYIOTCA U
pacuupsoTCs.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IJIaHY B 5 KJIaCCE U3y4aeTCs UHTETPUPOBAHHBIN MTpeaMeT «MaTeMaTrkay, KOTOpbIi
BKIIIOUAEeT apu(METHUECKUI MaTeprall U HArJISAHYI0 T€OMETPHUIO, & TAKXKE MPOTEIEBTUYECKIE CBEICHUS U3
anreOpbl. Y4eOHBIH M1aH Ha U3YyYeHHE MATEMATHKHU B 5 KJIacCe OTBOJUT HE MeHee 5 y4eOHBIX 4acoB B
Hezeno, Bcero 170 yueOHBIX 4acoB.



COJEPKAHUE YYEBHOI'O KYPCA "MATEMATHKA"

HartypaJjbHble 4yucjia u HyJIb

Harypansnaoe uucino. Psg Hatypansabix yucen. Yucno 0. M300paxeHne HaTypaIbHBIX YUCENl TOYKaMH Ha
KOOpAMHATHOH (4uciioBoil) npsimoi. Ilo3unronHas cucrema curciaeHus. Pumckas Hymepanus Kak npuMep
HENO3UIMOHHOM cucTeMbl curcieHus. JlecsTuunas cuctema cuncienus. CpaBHEHUE HaTYpaJIbHBIX YHUCEN,
CpaBHEHHE HaTYpaJIbHBIX Yrcen ¢ HylnéM. CriocoObl cpaBHeHus. OKpyriieHne HaTypalbHbIX yuceln. CliokeHune
HATYpaJIbHBIX YHCEI; CBOWCTBO HYJIS MPH CI0KEHUHU. BrrunTanue Kak JeiicTBue, 00paTHOE CI0KEHUIO.
YMHOXEHUE HATypaJIbHbIX YMCEIl; CBOMCTBA HYJISI U €IMHULIBI IIPY YMHOXKEHUU. JlelleHne Kak JeicTBue,
oOpaTHOe YMHOKeHHI0. KOMITIOHEHTHI 1elicTBUH, CBsI3b MeX 1y HUMU. [IpoBepka pe3ynbrara
apupmeTrueckoro aeictaus. [lepeMecTuTenbHOE U COUETATEIBHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHOXXEHUS, paclipe/leInTeIbHOE CBOMCTBO (3aKOH) yMHOXeHUs. Vcnonb3oBaHue OyKB A1l 0003HaYeHUs
HEM3BECTHOTO KOMIIOHEHTA U 3aIllCU CBOMCTB apU(PMETUUECKUX AEHCTBUM. JlennTenn 1 KpaTHbIe Yucia,
paszioxeHue Ha MHOKUTENH. [IpocTeie u cocraBHble uncina. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue
¢ octaTkoM. CTeNeHb ¢ HaTypaJabHbIM IIOKa3aTeIeM. 3allUCh YUCIIA B BUAE CYMMBbI Pa3psIHBIX CJIaracMbIX.
YucnoBoe BbIpakeHNE. BbruncieHne 3Ha4eHNH YMCI0BBIX BBIPAXKEHUI; TOPSAJOK BBIIIOJIHEHUS JEHCTBUM.
Mcnonb30BaHue Mpy BEIYUCICHUSIX IEPEMECTUTEIBHOIO U COYETATEIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOXEHUS, paCIPEAEIUTEILHOTO CBOMCTBA YMHOKEHUS.

Apoon

IIpencraBnenue o ApoOu Kak criocode 3anucu 4acTu BenuyuHbl. OObIKHOBEHHbIE po0u. [IpaBuiibHbIE U
HenpaBwibHble ApoOu. CMenIanHas 1po0b; pecTaBlIeHue CMEIIaHHON Ipo0H B BUJIE HEPABUIBHOM 1pooH
U BBIJCJICHHE 1IEJION YaCTH YUCIia U3 HEMIPaBUIbHOM 1podu. M300paxkenue apobeil ToukaMu Ha YMCI0BOM
npsaMoil. OcHoBHOe cBolcTBO Apobu. Cokpatenue apobeil. [IpuBenenne 1podu kK HOBOMY 3HAMEHATEIIO.
CpaBnenue npobeii. CinoxxeHue 1 BbIUUTaHUE Apo0ei. YMHOXKEHHUE U AelieHne Apo0eii; B3aMMHO-00paTHbIe
npobu. HaxoxaeHue 4acTu 1enoro U esoro mno ero yactu. Jecsatuunas 3anuck apodei. [lpencrasnenue
JECSITUUHOM IpoOu B BUEe 00bIKHOBEHHOU. M300pakeHre AecaTUYHBIX Apo0ei TOUKaMu Ha YMCIOBOM
npsimoii. CpaBHEHHE JECATHUUHBIX ApoOei. Apudmerndyeckue NelCTBUS C IECATUUHBIMU IPOOSMHU.

OxkpyrieHue AecITUYHBIX Ipo0eit.

Penienue TeKCTOBBIX 3a1a4

Pemenne TekcTOBBIX 33724 apuMeTHUECKUM criocoOoM. Perienne norunueckux 3aiad. Pemenue 3agau
nepe6opoM BceX BO3MOKHBIX BapuaHTOB. Mcrionp30BaHue MpHU peLIeHUH 3a/1a4 Tabnuil U cxem. Pemenue
3a71a4, COJIEpKAIUX 3aBUCUMOCTH, CBA3bIBAIOIIME BEJIMYUHBI: CKOPOCTh, BPEMS, PACCTOSIHUE; LICHA,
KOJIMYECTBO, CTOUMOCTh. EIMHUIIBI U3MEPEHHUsI: MacChl, 00bEMA, 1IEHbI; PACCTOSHUS, BPEMEHH, CKOPOCTH.
CBs13b MEXy €IMHHUIIAMHU U3MEPEHUS KaXKI0M BeTUYMHBL. PelieHre OCHOBHBIX 3a/1a4 Ha IpoOH.

HpCILCTaBJ'ICHI/Ie JaHHBIX B BUJIC Ta6J'II/II_I, CTOJIOYATHIX AuarpamMm.

Haruasignas reomerpust

Harnsinaeie npeacraBienus o Gpurypax Ha INIOCKOCTH: TOUKa, IpsMasi, OTPE30K, JIyd, yro, JOMaHasl,
MHOT'OYTOJIbHUK, OKPY’KHOCTb, KpyT. YToi. [Ipsmoii, OCTpbId, TyIION U pa3BEPHYTHIN yIuibl. JUIMHA OTpE3Ka,
METPUYECKUE €AMHULIBI JUTUHBL. [[11MHa JIOMaHOM, IEpUMETP MHOTOYroJIbHUKA. M3MepeHne U oCcTpoeHue
YIJI0B ¢ MOMOMUIBIO TpaHcropTupa. Harnsgaelie npeactaBienns o pUrypax Ha mioCKOCTH: MHOTOYTOJIbHUK;
PsIMOYTOJIBHUK, KBaJpaT; TPEYroJIbHUK, O paBeHCTBe ¢uryp. M3o0paxkenue Gpuryp, B ToM 4uciie Ha
kieryaToit Oymare. [loctpoenne koHpuUTyparuii u3 yacTeil IpsiMoi, OKPY>KHOCTH Ha HEJTMHOBAaHHOW U
KieTyaToi Oymare. Vcronp30BaHne CBOWCTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaaparta. [1nomans



IPSAMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 MPSMOYTOJILHUKOB, B TOM Yncie QUryp,
n300pakEHHBIX Ha KieTdyaTol Oymare. Eaunuiiel uamepenus miomaau. Harnsaaeie mpeacTaBaeHus o
IPOCTPAHCTBEHHBIX (PUTYpax: MPsSMOYToIbHBIN Mapauienenumnes, Kyo, MHOrorpanHuku. M3o0paxenue
POCTEHIINX MHOTOTPaHHUKOB. Pa3BEépTku KyOa u napamnenenunena. Cozganue Mojeneii MHOrOrpaHHUKOB
(u3 Oymaru, IpoBOJIOKH, TUIACTIIIMHA U JIp.). O0BEM PSIMOYTOJIBHOTO TIapajuieNienunea, Kyoa. EquHuIb!
u3MepeHus 00béma.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOCHHSI IPOrpaMMbl yueOHOTo npeamera «MaTeMaTHKa XapaKTepU3yrTCs:

ITaTpnoTnyeckoe BOCIUTAHNE:

IIPOSIBJICHUEM MHTEpeca K IPOLUIOMY U HAaCTOSILEMY POCCUMCKON MaTeMaTUKH, IIEHHOCTHBIM OTHOLLIEHUEM
K JJOCTHKEHHUSM POCCUICKMX MaTeMaTHKOB M POCCUIICKON MaTeMaTHYECKON IIKOJIbI, K MCIIOJIb30BAaHHUIO 3TUX
JOCTMO)KEHUH B IPYyTrUX HayKax U MPUKIIAJHBIX cepax.

I'pazknanckoe ¥ JyXOBHO-HPaBCTBEHHOE BOCIIHTAHHUE:

TOTOBHOCTBIO K BBIMIOJIHEHHUIO 005I3aHHOCTEN TPasKIaHWHA U PEATH3alUY €To0 MPaB, MPEICTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX ()yHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD, SBJICHUHN, IPOLIEAYP TPAsKIAHCKOTO
oOmiecTBa (BEIOOPHI, OMIPOCHI U TIP.);

TOTOBHOCTBIO K 00CYKICHUIO AITUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM ITPHUMEHEHHEM
JOCTUKEHHUI HayKH, OCO3HAHUEM BaKHOCTHU MOPAJIbHO-3TUUYECKUX IIPUHIIUIIOB B I€ATEIbHOCTH YUEHOTO.

TpyaoBoe BocninTanue:

YCTQHOBKOM Ha aKTUBHOE y4acTUE B PEIIEHUH MTPAKTUYECKUX 33/1a4 MaTeMAaTUYECKON HAIIPaBIE€HHOCTH,
0CO3HaHMEM Ba)XHOCTU MaTeMaTHYeCKOro 00pa30BaHUs Ha NPOTSHKEHUH BCEH KU3HU JUIsl YCIICIIHOM
npodeCCHOHATILHOM JIeITETFHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUI; 0CO3HAHHBIM BHIOOPOM H
MOCTPOCHUEM MHIUBUAYAbHON TPACKTOPHH 00Pa30BaHUs M KU3HEHHBIX IUIAHOB C YIETOM JIMYHBIX
MHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN.

JcTeTHYeCKOe BOCIINTAHNE!

CIOCOOHOCTBIO K SMOLIMOHAIBHOMY U 3CTETHYECKOMY BOCIPUATHIO MaTEMATHYECKUX 0OBEKTOB, 33134,
pELIeHUH, pacCyX/IeHHUH; YMEHUIO BUAETh MAaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOTO MIO3HAHUSA:

OpHEHTAIME! B ICATEIIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAayUHBIX MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS Y€JIOBEKa, PUPO/IbI U 00LIeCTBa, TOHUMAHUEM MaTeMAaTHYECKON HayKu Kak
cdepbl UeTOBEUECKOH 1eATeIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAUUMOCTH JUIsl pa3BUTHSI LIUBUIIN3ALIUY;
OBJIaJICHUEM SI3BIKOM MaTEMaTHKU U MAaTEMaTUUYECKON KyJIbTYpOH Kak CpeICTBOM MO3HAHMS MUPA;
OBJIaJICHUEM MPOCTEUITNMH HABBIKAMU HCCIIEI0OBATENBCKON AESITEIbHOCTH.

Pusnyeckoe BOCNUTAHUE, (POPMHPOBaHNE KYJIbTYPhI 310POBbSI H IMOIHOHAJIBHOIO 0J1ar0NOJIyYHs:

TOTOBHOCTBIO IPUMEHATh MaTEMaTHUECKHUE 3HAHUSI B UHTEPECAX CBOETO 3/10pPOBbs, BEACHHUS 3J0pPOBOTO
oOpa3a >)kM3HH (310pOBOE NMUTaHKE, COATaHCUPOBAHHBIN PEKUM 3aHATUHN U OT/AbIXA, PETyJspHas puandeckas
aKTUBHOCTH); C(hOPMHPOBAHHOCTHIO HaBbIKA pedieKcuu, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO ke
IpaBa Jpyroro 4ejaoBeKa.

JKOJIOTHYECKOe BOCTINTAHHE:

OpHeHTaIlel Ha MPUMEHEeHHe MaTeMaTHUYeCKUX 3HAaHUHN /U1 peleHus 3a/1a4 B 00J1aCTH COXPaHHOCTH
OKpYXKarolllel CpeJibl, IIAHUPOBAHUS MOCTYIKOB U OLIEHKH MX BO3MOJKHBIX IIOCIIEACTBUN I OKpYXKaroIIen
Cpezbl; OCO3HAHUEM III00AJIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIeM U MyTel UX pelieHus.

JInuHOCTHBIE pe3yJIbTaThl, 00ecneYnBaIOIIHe AJaNTALNI0 00y4aI01Ierocsi K H3MEeHAIOIMMCS
YCJI0BUAM COLMAJIBHOM M IPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBHSIX HEONPEAECIEHHOCTH, MOBBIIIEHNIO YPOBHS CBOEH KOMIIETEHTHOCTH
yepe3 MPaKTHUECKYIO JeSTeTbHOCTh, B TOM YHCIIE YMEHUE YUUThCS Y IPYTHX JIF0JeH, mpuoOperaTsh B
COBMECTHOH J€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMM U3 ONBITA IPYTHUX;

HE00X0AUMOCTBIO B ()OPMHPOBAHUYN HOBBIX 3HAHUH, B TOM YHciie (pOpMYIUpOBATh UJEH, TOHSATHS,
TUIO0TE3bl 00 00BEKTaX U SIBICHUSIX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATH Je(UIUTHI COOCTBEHHBIX

3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE Pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMI0, BOCIIPUHIUMATL CTPECCOBYIO CUTYALMIO KaK BbI3OB,
TpeOYIOLINif KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHHS U AEUCTBU, (HOPMYTUPOBATH U OLEHUBATD
PHUCKH U TIOCTEICTBHS, (POPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yibTaThl OCBOSHHS MPOrpaMMbl yueOHOro mpeamMera «MaTemaThka
XapaKTEPU3YIOTCS OBIIAJCHUEM VHUBEPCANbHLIMY ROZHABAMETbHBIMU OCUCMBUIMU, YHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OeLiCMBUAMU U YHUBEPCANbHLIMU PEZYIAMUSHBIMU OeliCTNEUIMU.

1) Vuusepcanvuvie noznasamenvhuie oeticmsus obecneuusaiom Gopmuposanue 6a306bix KOCHUMUBHbIX
npoyeccos ooyuarowuxcs (0ceoenue Memoo08 NOIHAHUSL OKPYHCAIOUe20 MUpa, npuMeHeHue 102U4eCKuXx,
uccnedosamenbeKux onepayutl, ymenutl pabomams ¢ uHgopmayuetr).

Ba3oBble Jlornueckue aeiicTBUA:

— BBIABJIATH U XaPAKTCPU30BATh CYHICCTBCHHBIC ITPU3HAKN MATCMATUUCCKHUX O6’beKTOB, HOHSITPIP'I,
OTHOIIICHHUH MCKAY INOHATHUAMU,

— (opmynrpoBaTh ONpeeaeHUs IOHATUH; YyCTaHaBIMBAaTh CYIIECTBEHHBIN NMPU3HAK KJIaCCU(pUKALINY,
OCHOBAHUS JIJIs1 000OIIEHHSI U CPAaBHEHHS, KPUTEPUU TIPOBOJMMOTO aHAJIH3a;

— BOCIIPHUHUMATDb, CI)OpMYJ'IPIpOBaTL nu Hp606paSOBBIBaTB CYXKACHUA: YTBCPAUTCIBbHBIC U
OTpULATCIIBHBIC, CAMHUYHBIC, YACTHBIC U 06HII/IG;

— YCJIOBHBIC; BBIABJIATE MATCMATUYCCKUC 3aKOHOMCPHOCTH, B3AUMOCBA3U U IIPOTUBOPCHUUS B (1)aKTaX,
JaHHBbIX, Ha6JIIOI[eHI/I$IX N YTBCPIKIACHUAX

— npeajaratb KpUTCpuun AJid BBIABICHUA SaKOHOMepHOCTef/'I n HpOTHBOpe‘-II/If/'I;

— JA¢JIaThb BbIBOJbI C HUCIIOJIb30BAHHUEM 3aKOHOB JIOTUKHU, ACAYKTUBHBIX U UHAYKTUBHBIX
yMO3aKJ'IIO‘-IeHI/II\/'I, y'MOSaKHIO‘-ICHI/Iﬁ 1O aHAJIOTHUH,

— pa30uparh JA0Ka3aTENbCTBA MATEMATHUYECKUX YTBEPXKAECHUH (IIPSIMbIE U OT MPOTUBHOTO), TPOBOJAUTH
CaMOCTOSITENIbHO HECIIOKHBIE I0KA3aTeIbCTBA MAaTEMATHYECKUX (PAaKTOB, BBICTPAUBAaTh apryMEHTAIIUIO,
IPUBOAUTH IIPUMEPHI U KOHTPIIPUMEPHI;

— 000CHOBBIBATh COOCTBEHHBIE PACCYXkICHUS; BHIOMPATh CIOCO0 pelieHus: yueOHoH 3a1aun
(cpaBHUBATh HECKOJILKO BapHAHTOB PEILLIEHUS, BBIOMpAaTh Haubosee MoAXoIAIINi ¢ yuéToM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTebCKUe JeiCTBUA:
— HCIOJIb30BAaTh BOIIPOCHI KAK HCCIIeI0BAaTEIbCKUM HHCTPYMCHT ITO3HAHU;

— (opmynHrpoBaTh BOPOCH, PUKCUPYIOIINE IPOTUBOPEUNE, MPOOIEMY, CAMOCTOSTEILHO
yCTaHaBIUBATh UICKOMOE U IaHHOE, (HOPMHUPOBATH TUTIOTE3Y,

— aprymeHTUpPOBATh CBOIO MO3UIIUIO, MHCHHC,

— MPOBOJUTH IO CAMOCTOSITEIILHO COCTABIICHHOMY TUTAHY HECIIOKHBIH SKCIIEPUMEHT, HEOOJIbIIIOE
WCCIIEIOBAHKE TI0 YCTAaHOBIICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro 00beKTa, 3aBUCHMOCTEH 00BEKTOB
MEXIy CO0O0i;

— CaMoCTOATETHHO (GOPMYITUPOBATH OOOOIIEHNS U BEIBOBI IO pe3ybTaTaM MPOBEAEHHOTO
HaOII0IeHNs1, KCCIIE0OBAHNUS, OIICHUBATH JJOCTOBEPHOCTH MOTYYCHHBIX PE3yIbTAaTOB, BEIBOJIOB U
0000111eHII; MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.



PabGora ¢ undpopmanmeii:

— BBIABIIATH HEJIOCTATOYHOCTH M H30BITOYHOCTH HH(POPMAITUH, TAHHBIX, HCOOXOJUMBIX IS PEIICHUS
3a71a4M;

— BBIOMpATh, AaHAIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIUIO PA3ITUYHBIX
BUJIOB ¥ (JOPM IIPECTABICHHUS;

— BBIOMpATh GOPMY MpEACTABICHUS HHPOPMAIIUN U WILTIOCTPUPOBATH PEIIacMbIe 33]Ja4l CXEMaMH,
ararpaMMaMu, HTHOM rpaduKoi 1 uX KOMOUHAIMSIMU;

— OLIGHUBATh HAAEKHOCTh HH(OPMAIMH IO KPUTEPHSIM, TIPEATTIOKECHHBIM YUUTEIEM WIN
C(OpPMYIHPOBAHHBIM CAMOCTOSITENIBHO.

2) Vuusepcanvhvie KOMMYHUKAMUBHbBLE OCUCMEUsL 00eCneuusarom chopmMupo8aHHOCHb COYUATbHBIX
HaBbIKO8 00Y4aAOUWUXCAL.

O01menmne:
— BOCHpI/IHI/IMaTI) n (bOpMy.HI/IpOBaTI) CY)KIIGHI/ISI B COOTBCTCTBUU C YCJIOBI/IHMI/I U OeiisiMnu O6IIICHI/I$I;

— SCHO, TOYHO, I'PAaMOTHO BbIpa’>XaTb CBOIO TOYKY 3PpCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX, 1aBaTh
IMOsACHCHUA 110 X004y PCIICHUA 3ada4u, KOMMCHTHUPOBATDH HOJIyLIeHHBII\/JI PE3YJbTAT, B XO€C 06CY)K[[€HI/I$I
3aaBaThb BOIIPOCHI 11O CYIICCTBY O6CY)K,I[aeMOI‘/'I TCMBI, HpO6J'ICMbI, pemaeMoﬁ 3aJa4u, BbICKa3bIBaTh
HUACH, HALICJICHHBIC HAa ITOMCK PCIICHUA,

— CONOCTaBJIATh CBOU CYXKICHUS C CYKIECHUSMU JAPYTUX YYaCTHUKOB JHAllora, OOHApyKUBATh
pa3IM4Mre U CXOACTBO MO3ULINI;

— B KOPpPEKTHOH popme popMynupoBaTh pa3HOTIacHsl, CBOM BO3PAKEHUS;
— MPEACTaBIATh PE3YJIbTaThl PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEI0BaHNUs, IPOEKTA;

— CaMOCTOSTENTHLHO BBIOUpATh (POpMAT BBICTYIIEHUS C YUETOM 3a]1a4 IIPE3EHTAIUU U OCOOEHHOCTEHN
ayJIUTOPHH.

CoTpyaHnuecTBo:

— IIOHUMATb U UCIIOJIb30BATh ITPECUMYIICCTBA KOMaHJHOU U HHHHBHHyaHLHOﬁ pa60TBI IIpUu pCHICHUHA
y‘{e6HLIX MAaTCMAaTHUYCCKUX 3a1a4,

— NPUHUMATH 1eJIb COBMECTHOH JIeATENbHOCTH, IUIAaHUPOBATh OPraHU3aLMI0 COBMECTHOI paboThI,
pacripesienaTh BUAbI paboT, J0roBapuBaThCsl, 00CYXAaTh MPOLECC U PE3YNbTaT paboThl;

— 0000111aTh MHEHUS! HECKOJIBKUX JIIOJIEN; y4aCTBOBATh B IPYNIOBBIX opMax paboTsl (00CYKAEHMUS,
00ME€H MHEHHSIMH, MO3TOBbIE IITYPMBI U Jp.);

— BBIIIOJIHATH CBOIO HAaCTh pa60TI)I 1 KOOPAUHHUPOBATH CBOU )ICfICTBI/ISI C ApYruMHU 4JIC€HaAMU KOMaHBbI;

— OILIEHUBATh KAY€CTBO CBOETO BKJIAJa B OO MPOAYKT 110 KPUTEPHUSIM, CHOPMYTUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pezyrisamugnsie oeticmsus obecnedusaiom Gopmuposanue cMulci08blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuszauus:

— CaMOCTOSTENIHO COCTABJIATH IJIaH, AJITOPUTM pELIeHUs 3a/1aui (UM €ro 4acTh), BEIOMPATh CI10co0
pelIeHns ¢ y4ETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ y4€TOM HOBOM MHOpMAIIUH.



CaMOKOHTPOJIb:

— BJAJETh CIIOCOOAMH CAaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIEcca B pe3yIbTaTa PEeIICHUS
MaTeMaTHUYeCKOH 3a1adu;

— HOpCABUACTD TPYAHOCTH, KOTOPBIC MOI'YT BOSHUKHYTH IIPpHU PCHICHUHA 3a/la4i, BHOCUTb KOPPCKTUBEI B

ACATCIIBHOCTb HA OCHOBC HOBBIX O6CTOSIT€JIBCTB, HaﬁﬂeHHbIX OH_II/I6OK, BBIABJICHHBIX prﬂHOCTCfI;

— OIICHUBATh COOTBETCTBHE PE3yJbTaTa JIEATEIHPHOCTH MOCTABICHHOM IIEIT M YCIIOBUSM, OOBSICHITH
MIPUYMHBI TOCTHKEHUS WM HETOCTIKECHUS 1SN, HAXOUTh OMMOKY, 1aBaTh OIICHKY IPHOOPETEHHOMY

OIIBITY.

INPEJAMETHBIE PE3YJIbTATbBI

Yuciia 1 BbIYMCIEHHUSA

[ToHnMaTh ¥ IPABUILHO YHIOTPEOISATH TEPMUHBI, CBSI3aHHBIC C HATYPATbHBIMU YHCIIAMHU, OOBIKHOBEHHBIMH
U JICCATUIHBIMU JPOOSIMH.

CpaBHUBATH | YIIOPSIOYHBATHh HATYypPAIbHBIC YMCIIA, CPABHUBATH B IPOCTEHINNX CITy4dasX OOBIKHOBEHHBIC
JIpoOH, ACCATUIHBIC POOH.

CoOTHOCHUTH TOUKY Ha KOOPJAUHATHOM (YMCIOBON) MPSMOI C COOTBETCTBYIOIIMM €/ YHCIIOM U U300paxarhb
HaTypaJbHbIC YKCIIa TOYKAMU Ha KOOPAMHATHOMN (YMCIIOBOM) IPSIMOIA.

BeInonHATE apudMeTHIecKre ACHCTBUS C HATYPAIbHBIMU YUCIIAMH, C OOBIKHOBCHHBIMH JPOOSMU B
NPOCTEUIINX CITyJasiX.

BBINONHATE IPOBEPKY, MPUKUAKY PE3YJIbTaTa BEIYUCICHHIA.

OxpyriiTh HaTypalbHbIE YHCTA.

Penienne TekcTOBBIX 32124

Pemarth TekcTOBBIC 32124 apU(PMETHICCKIM CIIOCOOOM U C TIOMOIIBIO OPTaHU30BAHHOTO KOHEYHOTO
nepedbopa BceX BO3MOKHBIX BAPHAHTOB.

Pemars 3aaum, cosiepskaniye 3aBUCHMOCTH, CBSI3BIBAIOIINE BEIMYUHBI: CKOPOCTh, BPEMSI, PACCTOSHUE;
IIeHa, KOJIMYECTBO, CTOMMOCTb.

Hcnonw30BaTh KpaTKUe 3aUCH, CXEMBI, TAOIUIbI, 0003HAYEHHUS MPU PEIICHUH 3a/1a4.

ITonp30BaThLCA OCHOBHEIMH CAMHHUIaMH U3MCPCHUSA: LICHBI, MACCBI; PACCTOAHUA, BPDEMCHU, CKOPOCTH;
BBIpaXaTh OJHU €IMHUIIBI BEJIM- YNHBI Yepe3 IpyTHe.

W3Bnekarh, aHAMU3UPOBATh, OLEHUBATH HHPOPMAIIUIO, TPEACTABICHHYIO B TA0IHIIE, HA CTOI0YATON
AuarpaMme, HHTEPIPETUPOBATE NPECACTABICHHBIC JAHHBIC, UCITOJIb30BATh JAaHHBIC IIPU PCIICHWUHU 3a/1a4.

Harasaanasi reoMerpust

[Tonb30BaTbCs TEOMETPUYECKUMU MOHATUSAMU: TOUKA, NPsMasi, OTPE30K, Ty, YTroJl, MHOTOYTOJIbHUK,
OKPYXHOCTB, KPYT.

[IpuBouTE MprUMeEpbl 00BEKTOB OKPYKAIOLIEr0 MUPA, UMEIOIINX (POPMY U3yUYEHHBIX T€OMETPUUECKUX
dburyp.

Hcnonb30BaTe TEPMUHOJIOTHUIO, CBSI3aHHYIO C YIJIAMHU: BEPILIMHA CTOPOHA; C MHOIOYTOJIbHUKAMHU: YroJl,
BEpILMHA, CTOPOHA, INaroHalb; C OKPYKHOCTBIO: PaJinyC, JUAMETP, LIEHTP.

N300pakaTh U3y4eHHbIE TeOMETpUYECKHe (PUTYPhI Ha HETMHOBAHHON M KJIETYaTON Oymare ¢ TOMOIIBIO
LUPKYJIS U JINHEHKH.

HaxoauTs 1IMHBI OTPE3KOB HENOCPEACTBEHHBIM U3MEPEHNEM C IIOMOILBIO JIMHENKHU, CTPOUTH OTPE3KU
3a/laHHOM JUIMHBI; CTPOUTH OKPYKHOCTb 3aJJaHHOTO pajnyca.

Mcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJpaTa Ul UX IOCTPOCHUS, BBIYUCIICHUS



IUIOLIA/IU U IEPUMETPA.

BbruucnsaTe nepuMeTp U IIJI0Ha s KBaapara, NpsiMoyrojibHHUKa, (PUTYp, COCTaBICHHBIX U3
IPSMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300paXEHHBIX Ha KJIEeTUaToOl Oymare.

ITonb30BaTbCsl OCHOBHBIMU METPUYECKUMU €AMHULIAMU U3MEPEHHUS JIUIMHBI, IIJIOIIAIN; BBIPAXaTh OJHU
€MHULbI BEJIMYUHBI Yepe3 IpyTrue.

Pacnio3naBath napasuienenumnes, Ky0, UCIIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO rpaHb, U3MEPEHUS;
HAXOJUTh U3MEPEHUS NapajlieNenumnesa, Kyoa.

Beraucnate 066EM KyOa, napaienenue/a no 3aJaHHbIM U3MEPEHUSIM, MT0JIb30BaThCs €IMHUIIAMU
u3MepeHus 0obéma.

Perrate HecmoXHEIC 3ala4i Ha USMCPCHUEC I'COMCTPUICCKHUX BCIIMYUH B ITPAKTUYCCKUX CUTyalUIX.



TEMATHYECKOE IINIAHUPOBAHUE

YMHO>KEHHUH, CBOMCTBA €AMHHULIBI pu
YMHOKCHHUH.

Ne HaumeHoBaHHe pa3ieioB U TeM KosanuectBo yacos Jara Buabl AesiTeJIbHOCTH Buael, popmsl DJ1eKTPOHHBbIE
n/m | NnporpaMmsl HM3yYeHHs KOHTPOJISA (uudpossie)
BCEro | KOHTPOJIbHBIE | MPAKTHYECKHE oGpasoBaTeIbHbIe
pa6oTsI pa6oTsI pecypesi
Paznen 1. Hatypanbhbie unciia. JleiicTBHSI ¢ HATYPAJIbHBIMH YHCJIAMHU
1.1. | JlecsatuyHas cuCTEMa CUMCIICHHS. 1 0 0 Yurats, 3a1MChIBaTh, CPABHUBATH HATypaJIbHbIE YHCIIA; IPEUIAraTh H 00CYK/1aTh CIOCOOBI VYeruslit onpoc;
YIOPSJOUMBAHUS YHUCETL;
3HAKOMHTBCS C ICTOPUEH pa3BUTHS apU(YMETHKN;
1.2. | PagHaTypalbHBIX YHCEIL. 1 0 0 Yurats, 3a1MCHIBaTh, CPAaBHUBATh HATYPAJIbHBIC YHCIIA; IPEUIAraTh U 00CYKAATh CIIOCOOBI VYerHslit onpoc;
YIOPSIIOUMBAHUS YHUCEIT;
1.3. | HarypanbHblii psiz. 1 0 0 Yurats, 3aIIMChIBaTh, CDABHUBATH HATYPaJIbHBIC YNCIIA; IPEUIAraTh U 00CYKIaTh CIIOCOOBI VYerHblit onpoc;
YIOPSI0YMBAHUS YUCEIT;
1.4. | Yucno 0. 1 0 0 HccnenoBath CBOWCTBA HATYPalIbHOTO psifa, uucest 0 u 1 npu cI0KeHUN U YMHOXXCHUH; VYcrHslii onpoc;
1.5. | HarypanbHble ynciia Ha KOOpauHATHOW | 1 0 0 M300pakaTh KOOPIMHATHYIO IIPSIMYIO, OTMEYATh YHUCJIA TOYKAMH Ha KOOPJMHATHON IIPSMOIA, VYeruslit onpoc;
NPSIMOH. HaXOAUTh KOOPAUHATHI TOUKHU; ITucepmeHHBbIH
KOHTPOJIb;
1.6. | CpaBHeHue, OKpYIJICHHE HATYPAIIbHBIX 3 0 0 Yurats, 3a1KMCBIBaTh, CPAaBHUBATH HATYPAJIbHBIC YHCIIA; TPEIAraTh U 00CYKAaTh CIIOCOOb VYerHslit onpoc;
YHCEIL. YIOPSIIOUUBAHUS YHUCEIT; ITucbMeHHbIH
Hccnenosath CBOWCTBA HATYPATIBbHOTO psifa, unces 0 u 1 npu c10KEHUU 1 yMHOXKEHUH; KOHTPOJIB;
Hcrons30BaTh MPaBUIIO OKPYTJICHHS HATypaIbHBIX YHUCEI; CamoolLieHKa ¢
HCIIONB30BAHHEM
«O11€HOYHOTO
JIHCTa;
1.7. | Apudpmernueckue neiHCTBUS C 10 1 0 BbInosHATh apuMEeTHIECKUE ISHCTBUS C HATYPaJIbHBIMU YHUCJIAMHU, BBIYUCIISITh 3HAYCHUS VYerHblit onpoc;
HATypaJIbHIMH YHCJIAMU. YHCIIOBBIX BBIPAXKEHUH CO CKOOKaMu U 6e3 CKOOOK; ITucpMeHHbIH
KOHTPOJIb;
KonrponsHas
pabora;
CamoorneHka ¢
HCIIONB30BAHHEM
«OneHouHoro
JIHCTaY;
1.8. | CaoiicTBa HyJIs IPU CIIOXKEHHU U 1 0 0 VccnenoBaTh CBOWCTBA HATYPAILHOTO psifa, unces O u 1 npu ClI0KeHUN U YMHOXKCHHH; YeTHbIl onpoc;




1.9. | IlepemecTHTeNIEHOE H COYCTATEILHOE 3 Hcrnonb30BaTh MPH BEIYUCIEHHUAX IIEPEMECTUTENLHOE U COYETATENBHOE CBOWCTBA CIIOKEHUS U VYeruslit onpoc;
CBOICTBA CIIOXKEHUS U YMHOXKEHUS, YMHOXCHHUS, PacIpeeIUTeIbHOE CBOUCTBO YMHOXKEHUS; ITuceMmeHHbIH
pacrpeennTeIbHOe CBOUCTBO KOHTPOJIb;
YMHOXKEHUSL. CaMooLeHKa ¢

HCIIONB30BAHHEM
«O1eHoYHOro
JIHCTaY;
1.10. | Jdemurenu u KpaTHbIEC YUCTIA, 4 DopMyIUPOBATH ONMPEICICHHS ACITUTEIS U KPATHOTO, Ha3bIBAaTh IEIUTENIN M KPATHBIC UHCIA; VYerHslit onpoc;
Pa3I0KEHNE YUCIIA HA MHOKHTEIH. PacIrio3HaBaTh NPOCTHIE U COCTABHBIE YHCIA; POPMYIMPOBATH U IPUMEHSATh IPU3HAKI ITucpMeHHbIH
JIeIMMOCTH Ha 2, 3, 5, 9, 10; IpUMEHSATh alrOpUTM Pa3jIoKEHUs YUCIIA HA IIPOCThIE KOHTPOJIb;
MHOMTEJIN; HAXOIUTh OCTATKH OT JIEJIEHUs M HEIIOJIHOE YaCTHOE; CamoolieHKa ¢
HCTIONB30BaHHEM
«OrnenouHoro
JICTaY;
1.11. | JleneHue ¢ OCTATKOM. 3 Beimonusarte apudmeTnueckue AeficTBHS ¢ HATYPaIbHBIMH YHCIIAMH, BEIYHCIIATH 3HAUCHUS VYeruslit onpoc;
YHUCIIOBBIX BBIPAXKEHUI CO CKOOKaMu U 6e3 CKOOOK; IIncemeHHbIH
KOHTPOJIB;
1.12. | IIpocTble M COCTaBHBIC YHCIIA. 2 DopMyITUPOBATH ONPEICICHHS ACIUTEIIS U KPATHOTO, Ha3bIBAaTh JEIUTENIN U KPATHBIC YHCIIA; VYerHblii onpoc;
pacrno3HaBaTh IPOCTBIE U COCTABHbIE YHCIA; (OPMYIUPOBATH U IPUMEHATH IIPU3HAKU ITucpMeHHbIH
JIeIMMOCTH Ha 2, 3, 5, 9, 10; mpUMEHSTh aJIrOPUTM Pa3JIOKEHHUs YUCIIa Ha IPOCThIS KOHTPOJIb;
MHOHTEJIN; HAXOIUTh OCTATKH OT JEJIEHHUs U HEIIOJIHOE YaCTHOE;
1.13. | Ilpusnaku nenmumoctr Ha 2, 5,10, 3,9. | 3 DopMyIMpPOBaTh ONpPEICICHHS JSITUTEIIs U KPATHOTO, Ha3bIBATh JCJIUTENIN U KPATHbIC YHCIIa; VYeruslit onpoc;
pacro3HaBaTh IPOCTBIC U COCTABHBIC YHCIa; (POPMYIHPOBATH U MIPUMEHSATh IIPU3HAKU ITuchMeHHbIH
JIeNmUMOocCTH Ha 2, 3, 5, 9, 10; mMpUMEHATH alrOPUTM Pa3JIoKEHUs YUCIIa Ha IPOCTHIE KOHTPOJIb;
MHOHTEJIN; HAXOIUTh OCTATKH OT ACJICHUSI H HEIOJIHOE YaCTHOE; KonTposbHast
pabora;
JIMKTaHT;
1.14. | CreneHb ¢ HaTypalbHBIM ITOKa3aTeseM. | 2 3anuchIBaTh IPOU3BEICHHE B BUAE CTCIICHH, YATATh CTCIICHHU, HCTIOIb30BaTh TEPMUHOJIOTHIO VYerHblii onpoc;
(OCHOBaHMUE, MOKA3aTellb), BEIYUCIISATH 3HAYCHUS CTEIICHEIH; ITucbmeHHbIN
KOHTPOJIb;

1.15. | YncnoBbie BBIPAKEHHUS; MTOPSIIOK 3 DopMyIMpOBaTh U IPUMEHSTH paBHJIa IPeoOpa30BaHMUs YUCIOBBIX BHIPAXKEHHUH HA OCHOBE VYeruslit onpoc;

JICHCTBHM. CBOWCTB apH()METHICCKUX ACHCTBUII; IIncemeHHbIH
KOHTPOJIB;

1.16. | Peuenue TEKCTOBBIX 3a1ad Ha Bce 4 Perath TekcTOBBIE 3aja41 apU(METHUECKHM CIIOCOOOM, HCIIOJIb30BATh 3aBUCHMOCTH MEKLY VYerHblii onpoc;
apudMeTHYecKe IeHCTBUS, HA BEJIMYMHAMH (CKOPOCTb, BPEMSI, PACCTOSHHE; LIEHA, KOJIUYECTBO, CTOMMOCTb H JIP.): ITuchbMeHHbIH
JIBMXKEHHUE U TOKYITKH aHAIN3MPOBATh M OCMBICIINBATH TEKCT 3aJa4M, Nepeh)OpMyIUpPOBATh YCIOBUE, U3BIIEKATh KOHTPOJIb;

HEOOXOAMMBIE JAHHbIC, yCTAHABINBATh 3aBUCUMOCTU MEXKy BEIMYMHAMHU, CTPOUTH KonTponbHast
JIOTUYECKYIO [IETIOUKY PacCyKICHHIH; pabora;
MoeupoBaTh X0/] PELIEHHs 3a/Ia4H C ITOMOLIBIO PUCYHKA, CXEMbI, TaOJIULIBI;
ITpuBOANTH, pa36UPaTh, OLCHUBATh PA3JIMYHBIC PELICHHS, 3aAIIMCH PELICHNI TEKCTOBBIX 3a/1a4;
KpuTnueckn oLeHUBATh NONYYEHHBII PE3yJbTaT, OCYILECTBISATh CAMOKOHTPOIIb, TIPOBEPSs
OTBET Ha COOTBETCTBUE YCIIOBUIO, HAXOAUTD OIIHOKH;
Peath 3aja4u ¢ MOMOILBIO epedopa BCeX BO3MOKHBIX BAPUAHTOB;
Wroro no pazgeny: 43

Paznen 2. Harsignast reomerpusi. JINHUM HA IUIOCKOCTH




2.1

Touka, npsimasi, OTPe30K, JIyd.

PacnosHaBath Ha YepTexKax, pUCYHKaX, OITHCBIBATH, UCIIOJIb3Ys TEPMUHOJIOTHIO, M H300paaTh
C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, JIyd, YTOJl, IOMAaHYIO,
OKPY>HOCTb;

Yeruslii onpoc;

2.2.

JlomaHasi.

Pacrio3naBath Ha YepTeKax, PUCyHKaX, OIMHUCHIBATH, HCIIOJIB3YsT TEPMHUHOJIOTHIO, U H300pakaTh
C MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, JIyd, YTOJI, JIOMAaHYIO,
OKPY’KHOCTb;

Vcnions30BaTh JIMHEHKY M TPAHCIOPTHP KaK HHCTPYMEHTHI [UISl TOCTPOCHUSI U M3MEPCHHUS:
U3MEPATH JJIMHY OT Pe3Ka, BEJIMYUHY YIJIa; CTPOMTH OTPE30K 3aJaHHOM JJIMHBIL, yroJl, 3a1aHHON
BEJIMYMHBI; OTKJIA/IBIBATH LIUPKYJIEM PaBHBIC OTPE3KU, CTPOUTH OKPYKHOCTD 3aJJaHHOI'O
panuyca;

VYcraslii onpoc;

2.3.

W3mepenue JUMHbI OTpe3Ka,
METPUYECKNE ¢IMHNIBI U3MEPCHHS
JUTUHBI.

BbIuucasTs AMHbL OTPE3KOB, JIOMAHBIX;

IIncbmMeHHbIH
KOHTPOJIB;

2.4.

OKpYKHOCTb M KPYT.

Hcrions30BaTh JIMHEHKY M TPAHCIOPTHP KaK HHCTPYMEHTBI JUISl IOCTPOCHUS U U3MEPEHHSI:
U3MEPATH ATHHY OT Pe3Ka, BEIMUHHY yIJIa; CTPOMTh OTPE30K 3aJaHHOI IJINHBI, YToJl, 3aJaHHO
BEJIMYHHbI; OTKJIAbIBATh LIUPKYJIEM PaBHbIC OTPE3KH, CTPOUTH OKPYKHOCTD 33aHHOIO
panuyca;

M300paxkaTs KOHGUTypaLH FeOMETPHUECKUX GUTYD U3 OTPE3KOB, OKPY)KHOCTEH, UX YacTeil Ha
HEJIMHOBAHHOII U KileTyaTol Oymare; npejuiaraTb, OHHChIBaTh U 00CYXIATh CIIOCOOBI,
AJIFOPHTMBI IOCTPOCHHS;

VYcrHsblii onpoc;

2.5.

TIpakTuyeckas padora «IlocTpoenne
y30pa U3 OKPYKHOCTEH».

Hcnone3oBath IMHEHKY M TPaHCIIOPTUP KaK MHCTPYMEHTHI JUlsl IIOCTPOEHUS U U3MEPEHHSL:
M3MEPSATH JUIMHY OT Pe3Ka, BEIMYHHY YTJIa; CTPOUTH OTPE30K 3a]aHHOI ITIMHBI, YTOJI, 3a1aHHOH
BEJIMYMHBI; OTKJIAIBIBATh IIUPKYJIEM PaBHbBIC OTPE3KH, CTPOUTH OKPYKHOCTH 33 JaHHOTO
panuyca;

N306paxaTs KOHGUrypaLuu reOMeTPHYECKHX QUTyp U3 OTPE3KOB, OKPYKHOCTEH, UX YacTeil Ha
HEJIMHOBAHHOW M KJIeT4aTON OyMmare; IpeuiaraTh, OIHCHIBATH U 00CYkKIaTh COCOOBI,
aJITOPUTMBI TOCTPOCHHS;

IIpakTuyeckas
pabora;

2.6.

Vrom.

Pacrio3HaBaTh 1 M300paXkaTh Ha HEIMHOBAHHOM U KJIETYaTOH Gymare npsiMoii, OCTPBIH, TyIIO,
Ppa3BEPHYTHIN YIIIbl; CPABHUBATH YIJIBI;

VYcrHsiit onpoc;

2.7.

IIpsimoit, ocTpslii, Tymnoi u
Pa3sBEPHYTHIH yTIIBI.

Pacnio3naBaTh 1 n300pakaTh HA HEIMHOBAHHOM M KJIETYaTO Oymare npsiMoii, OCTpBIi, TYIOM,
Pa3sBEPHYTHIH YTIIbl; CPABHUBATH YTJIBI;

IIucbmeHHbII
KOHTPOJIB;

2.8.

W3mepenne yrios.

Hcnone3oBate THMHEHKY ¥ TPaHCIIOPTUP KaK MHCTPYMEHTHI JUIS TIOCTPOCHUS U M3MEPEHHS:
M3MEPATH JJIMHY OT PE3Ka, BEIMYMHY yIJIa; CTPOUTh OTPE30K 3a[JaHHOM IJIMHBI, IO, 3alaHHOM
BEJIMYMHBI; OTKJIA/IbIBATh IUPKYJIEM PaBHbIE OTPE3KHU, CTPOUTH OKPYKHOCTh 3aJaHHOIO
panuyca;

VYcrHslii onpoc;

2.9.

TIpakTuyeckas padora «IloctpoeHne
yrnos»IIpakTndeckas paboTta
«ITocTpoeHnue yrios»

Hcnonb30BaTh JIMHEHKY M TPAHCIIOPTHP KAK MHCTPYMEHTBI JUIsl IOCTPOCHHS M U3MEPEHUSL:
M3MEPSATH JUIMHY OT Pe3Ka, BEJIMYMHY YIJIa; CTPOUTH OTPE30K 3aaHHOI JTIMHBI, YTOJI, 3alaHHON
BEJIMYMHBI; OTKJIA/IBIBATh IIUPKYJIEM PaBHbIE OTPE3KH, CTPOUTH OKPYKHOCTH 3aJaHHOTO
panuyca;

W3006pakath KOHGHUTYpALIU TEOMETPUYECKUX QUT'YD U3 OTPE3KOB, OKPY’KHOCTEH, MX YacTel Ha
HEJIMHOBAHHOI 1 KyleTuaTol Oymare; npejyiaraTh, OMMChIBaTh U 00CYXkIaTh CIIOCOOBI,

AT OPUTMBI IOCTPOCHHS;

Pacnio3naBaTh 1 n300pakaTh Ha HEIMHOBAHHOM M KJIeTYaTOl Oymare mpsiMoi, OCTPBIi, TYTOH,
Pa3sBEPHYTHIH YTIIBI; CPABHUBATH YTJIBI;

ITpaxkTuyeckas
pabora;

Wroro no pazgeny:

12

Paznen 3. O6bIkHOBEHHBIE IPOOH




3.1. | ApoGb. 3 YuTaTh 1 3aIMCHIBATh, CPABHUBATH OOBIKHOBEHHBIE IPOOH, TIpe uIaraTh, 000CHOBBIBATh H VYerHslit onpoc;
00CyXJaTh CrIOCOOb! YIOPsA0UHBaHUS IpoOeii; TTuceMeHHBIIH
KOHTPOJIb;
3.2. | IlpaBuibHbBIC U HEMPABHIIbHBIC JPOOH. 3 YuTaTh 1 3a1HCHIBATh, CPABHUBATH OOBIKHOBEHHBIC IPOOH, IIpeuIaraTh, 000CHOBBIBATh U VYerHslii onpoc;
00CyXJaTh CIIOCOOBI YIIOPSAOUMBAHUS IPOOCi; JIMKTaHT;
H300paskaTh 0OBIKHOBEHHbIE AIPOOH TOUKAMU HAa KOOPAMHATHOM MPSMOM; HCIONB30BATh
KOOPJMHATHYIO IPSIMYIO JUIsl CPABHEHMS JIpoOeii;
3.3. | OcHoBHOE CBOWCTBO JIpo0OHU. 5 DopMyIMpoBaTh, 3aMMUCHIBATH C IOMOIIbIO OYKB OCHOBHOE CBOWCTBO OOBIKHOBEHHOM ApO0H; VYceTHbIN onpoc;
HCIIONB30BaTh OCHOBHOE CBOWCTBO IPOOH ISl COKPAIICHUS APOOEH 1 IIPUBEACHUS APOOH K ITuchbMeHHbIH
HOBOMY 3HAMEHATEIIIO; KOHTPOJIb;
3.4. | CpaBHenue apobeid. 3 YuTaTh 1 3a1MCHIBATh, CPABHUBATH OOBIKHOBEHHBIC IPOOH, IIpeuIaraTth, 000CHOBBIBATh U VYerHslii onpoc;
00CyXJaTh CIIOCOOBI YIIOPSAOUMBAHUS IPOOCI; ITuceMeHHBbIH
KOHTPOJIb;

3.5. | Crnoxenue u BBIMUTAaHUE 7 Beimonusars apudmernueckue AeiicTBUs ¢ 0OBIKHOBEHHBIMHU APOOSIMHU; IIPHMEHSTH CBOHCTBA VYeruslit onpoc;

OOBIKHOBEHHBIX IPOOCH. apupMETHICCKUX ACHCTBUIT A1 palliOHAIH3A[MN BEIYUCIICHHI; ITuceMennsIi
KOHTPOJIB;
Konrponsnas
pabora;

3.6. | Cmemannas 1po0s. 5 IpencTaBiasTh CMEIIAHHYIO IPOOb B BU/IE HENPABUIILHOMN M BBIJEIIATD LIEIYIO YaCTh YHCIIa U3 VYerHblii onpoc;

HENpaBUIIBHON J1pobH; ITucepmeHHbIH
KOHTPOJIb;

3.7. | YMHOXEHHE U ieNIeHNe OObIKHOBEHHBIX | 6 Beimonusarts apudmernueckue AeiicTBUs ¢ 0OBIKHOBEHHBIMHU APOOSIMHU; IIPHMEHSTH CBOHCTBA VYeruslit onpoc;

npo0eif; B3anMHO-00paTHBIE IPOOH. apu(MeTHUCCKHUX IeHCTBUI [UIs pallMOHAIM3a1UH BEIYHCIICHH; IIncemeHHbIH
KOHTPOJIb;
KonrponsHas
pabora;
JIMKTaHT;

3.8. | Pemienune TeKCTOBBIX 3a/1a4, CO 6 Perrath TeKCTOBBIE 3a/1a4H, COAEPIKALIME APOOHbIC JaHHBIC, U 3a][a41 Ha HAXOXKJICHUE YaCTH VYerHblii onpoc;

JiepaKaIinx Apoou. LIEJIOrO U LIEJIOro IO €ro YaCTH; BBISBIIATH UX CXOJCTBA U Pa3iInyus; TTuceMeHHbIH

KOHTPOJIb;
3.9. OCHOBHBIE 3a 1a4u Ha IPOOH. 6 PeraTh TEKCTOBBIC 3aJa4H, COJEpIKalie POOHbBIC JaHHBIC, U 3a][a4H HA HAX0XKICHUE YaCTH VYeruslit onpoc;

LEJIOT0 U LIEJIOTO TI0 €T0 YaCTH; BBISBIISATh UX CXOJICTBA M PA3IIHUHS; ITucbMeHHbIH
MozenupoBaTh X0/ PELICHHs 3a/ja4H C TOMOIIbIO PUCYHKA, CXEMBI, TaOIHIbI; KOHTPOJIB;
IIpuBoANTH, pa30HUpaTh, OLICHUBATH PA3INYHBIC PEIICHHS, 3AIIMCH PEIICHNI TEKCTOBBIX 3a/1a4; KonrponsHas
KpuTHyeckn OLeHUBATh MONYYEHHBIN PE3yJIbTaT, OCYIIECTBISTH CAMOKOHTPOJIB, TIPOBEPSIs pabora;
OTBET Ha COOTBETCTBUE YCIIOBUIO, HAXOANUTH OIIHOKH;

3.10. | Ipumenenune GYKB sl 3aIIHCH 4 DopmyImpoBaTh, 3aIUCHIBATH C TIOMOIIBIO OYKB OCHOBHOE CBOHCTBO OOBIKHOBEHHOM ApO0H; VYeTHbIi onpoc;
MaTEeMaTUYECKUX BBIPAKECHUN 1 HCII0JIb30BaTh OCHOBHOE CBOMCTBO IPOOH [UIsi COKpAICHUs ApoOeit n mpuBeAeHUs ApooH K ITucemeHHbIH
MPEIOKEHUH HOBOMY 3HAMEHATEIIO; KOHTPOJIb;

BsInonssTh apudMeTHyeckue AeicTBUsI ¢ OOBIKHOBEHHBIMH JPOOSMHU; IIPUMEHSTH CBOMCTBA
apuMeTHUeCKUX ISHCTBUIT VI palliOHaIH3a1uH BBIYUCIICHHH;
BBINOMHATE IPUKUJIKY M OLICHKY pe3yJIbTaTa BEIYHUCICHHUM; IpeyIaraTh ¥ IPHMEHSTh IPHEMBI
MIPOBEPKH BBIUUCIICHUI;
Pacrio3HaBaTh HCTHHHBIC M JIOKHBIC BBICKA3bIBAHHS O JPOOSX, IPUBOAUTE IPHUMEPHI U
KOHTPIIPUMEPHI, CTPOUTD BBICKA3bIBAHUS M OTPHLIAHHS BHICKA3bIBAHUIL;

HWroro no pazaeny: 48




Paznen 4. Hariaanas reomerpusi. MHOTOYr0IbHUKH

4.1. | MHOroyroiabHHUKQ. 2 OnuckIBaTh, UCHONB3YS TEPMUHOIOTHIO, H300paXkaTh C HOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB YceTHblit onpoc;
U OT PyKH, MOJIEIMPOBATh U3 OyMaru MHOIOYI OJIbHUKH;
ITpuBOANTE IPUMEpPBI OOBEKTOB PEAILHOT'O MUPA, UMEIOIIHX (OPMY MHOTOYTOJIbHHUKA,
IPsAMOYTOJIbHUKA, KBAJIpaTa, TPEyroJIbHUKA, OLIEHUBATh UX JIMHEHHbBIE pa3MepBI;

4.2. | YerbpéxyronbHuK, NPIMOYTOJIbHUK, 2 IMpuBoANTE IPUMEPHI 00BEKTOB PEAILHOI0 MUPA, UMEIOIIHNX (POPMY MHOTOYTOJIbHUKA, VYerHblii onpoc;
KBaJIpaT. IPSIMOYTOJIbHUKA, KBAIPATa, TPEYrOJIbHUKA, OLICHUBATh HX JINHEHHbBIC Pa3MepBbI; ITuchMeHHbIH

CTpouTh Ha HEJIMHOBAHHOM M KJIETYaTOH OyMmare KBaJpaT U NPSIMOYTOJIbHUK C 3alaHHBIMU KOHTPOJIB;
JUTHHAMH CTOPOH;

4.3. [ Ipaxruueckas pabora «Iloctpoerne 1 CTpouTh HAa HETMHOBAHHOM M KJI€TYaToi OyMare KBapaT U IPsIMOYTOJIbHUK C 33JaHHBIMU IpaxTuyeckas
NPSIMOYT'OJIbHUKA C 3a1aHHBIMU JUIMHAMH CTOPOH; pabora;
CTOPOHAMH Ha HEJIMHOBAHHOH Oymare».

4.4. | TpeyronpHuk. 2 H300pakaTh OCTPOYTOJIbHBIE, IPIMOYTOJIbHBIE H TYIIOYTOJIbHbIE TPEYTOJIbHUKH; VYerHslit onpoc;

4.5. [ Inomans u nepumerp 2 HcenenoBaTh 3aBHCUMOCTD TUIONIAIM KBAJPaTa OT IJIMHBI €r0 CTOPOHBI; VYerHeIit onpoc;
NPSIMOYTOJIbHUKA 1 MHOI'OYTOJIbHUKOB, Hcnonb30BaTh CBOWCTBA KBAAPATHOM CETKU JUIsl HOCTPOSHUs (GUTYp; pa3OUBaTh ITucepmeHHBbIH
COCTaBJICHHBIX U3 IIPIMOYTOJbHHKOB, IPSAMOYTOJIbHUK Ha KBaIPaThl, TPEYTOJIbHUKH; COCTABIIATH (DUI'YphI U3 KBAaJAPATOB 1 KOHTPOJIb;
€JIMHUIIbI M3MEPEHHS 10NN, NPSIMOYTOJIbHUKOB M HAXOANTb UX IUIOIIA b, Pa30MBaTh (GUTYphl HA IPSMOYTOJIBHUKH 1

KBaJIpaThl U HAXOJMUTh UX ILIOIIA/Ib;

BeIpakaTh BEeJIMYMHY IUIOLIAAN B PA3JIMYHBIX €IMHULAX H3MEPEHUS METPUUCCKONH CHCTEMBI
Mep, IOHUMATh U UCIIONB30BATh 3aBUCHMOCTH MEXly METPHYECKUMH €IMHUIIAMH U3MEPEHHs
IUIOIIA TN

3HAKOMHTBCS C IPUMEPAMH IPUMEHEHHUS IIJIOLIAN U IEPUMETPA B IPAKTHYECKUX CUTYalUAX;

4.6. | INepumeTp MHOrO yroJlbHUKA. 1 3HAKOMHTBCS C IPUMEPAMH IPUMEHEHHUS IIJIOLIAN U IEPUMETPA B IPAKTHYECKUX CUTYaIUsAX; KoHTtponbHas

pabora;

Hroro no pazaemny: 10

Paznen 5. /lecaTudHbie ApoGH

5.1. | Hecstnunas 3anuck qpo0eii. 3 [IpencTaBisTh qECTUYHYIO IpOOb B BUJE OOBIKHOBEHHOI, YNTATh U 3aIIMCHIBaTh, CDABHUBATH VYeTHbIi onpoc;

JIeCSTUYHbIE IPOOH, IpeJyIaraTh, 000OCHOBBIBATh H 00CYK/IATh CIIOCOOBI YOS IOYNBAHUS ITucbMeHHbIH
JIECATUYHBIX IPOOEii; KOHTPOJIb;
W300paskath JeCATUYHBIC JPOOU TOUKAMHU HAa KOOPAMHATHOM MPSIMOM;
5.2. | CpaBHeHHE JECATUYHBIX IPOOCI. 3 BhInoaHATh apupMeTHIECKUE ISHCTBUS C IECSITUYHBIMHE JIPOOSMHU; BBITOJIHSTD IPUKUAKY H VYeruslit onpoc;
OILICHKY pe3yJIbTaTa BEIUYUCIIECHUIL; ITucemeHHbIH
KOHTPOJIB;
5.3. | JeiicTBus C AeCITHUHBIME JPOOSMHU. 16 BbInosHsATh apupMeTHYECKUE ICHCTBHS C JIECSITHYHBIMHE JIPOOSMHU; BBITOJIHSITE IPUKUAKY H VYeTHbIi onpoc;
OLIEHKY pe3yJIbTaTa BEIYNCIICHHUI; ITucbMeHHbIH
IpuMeHsTH CBOWCTBA apH()METHIECKUX ISUCTBHI TS PALlHOHAIN3ALMH BEIYHCIICHHUI; KOHTPOJIb;
KonTponpnas
pabora;
JlukranT;
.5.4. | Okpyrienue necsaTHIHBIX APOOEH. 3 TIpuMEeHSTh PaBHUJIO OKPYTJICHUS AECATUIHBIX 1po0eii; YeTHslii onpoc;

TIucbmMeHHbBIN
KOHTPOJIB;




5.5. | PemieHne TeKCTOBBIX 33714, 7 0 PemraTh TeKCTOBBIC 33/1a4H, COACPIKAIIKE APOOHBIC JaHHBIC, K HA HAXOXK/ICHHE YaCTH LIEJIOT0 U | YCTHBIH orpoc;
coziepKaIMX ApOOH. LEJIOrO 10 €r0 YaCTH; BBISBILSITH X CXOJICTBA M Pa3IIHUHMs; ITuchMeHHbII
KOHTPOJIb;
5.6. | OcHoBHbIC 32 a4 HA APOOH. 6 1 PermaTh TEKCTOBBIE 3a1a4H, COACPIKALINE IPOOHBIC JaHHbIC, M Ha HAXOXK/ICHHUE YaCTH LIEJIOTO M | YCTHBIH 0npoc;
LIEJIOTO 10 €TI0 YaCTH; BBISBILITH X CXOJCTBA M PasJIHUMs; ITucbMeHHbIH
MozenupoBaTh X0/ PEIICHHS 3aa4H C TOMOIIBIO PUCYHKA, CXeMBI, Ta0muubl. [IpuBoaNTS, KOHTPOJIb;
pa3dupatk, OLCHMBATh Pa3JIMYHbIC PEIICHUs, 3alIHCH PEILICHHUI TEKCTOBBIX 3a/1ay; KoHnTposbHast
OrneprpoBaTth APOOHBIMH YHUCIAMH B PEabHBIX KU3HEHHBIX CUTYALHSX; paborta;
KpuTtHdeckn OleHHBATh HOIYYCHHBIH Pe3yJIbTaT, OCYIIECTBIAThH CAMOKOHTPOJIb, IIPOBEPSIS
OTBET Ha COOTBETCTBUE YCIIOBUIO, HAXOJAUTH OIIHOKH;
Wroro no pazaeny: 38

Pa3nen 6. Harusignasi reomerpusi. Tesia u ¢purypsl B mnpocTpaHcTBe

6.1. | MHOrOrpaHHHKH. 2 0 IIpuBOAXTH IPUMEPHI 00BEKTOB PEaIbHOI0 MUPA, UMEIOLIUX (OpPMY MHOrOrpaHHHKA, VYertHblit onpoc;
IPSIMOYTOJILHOTO MapaluieIenunesa, Kyoa;
6.2. | M300paxkeHHe MHOTOIPAaHHUKOB. 1 0 HccnenoBath CBOHCTBA Ky0a, IPSMOYTOJIBHOTO TTapaJuIeyIeUIIEa, MHOTOIPAHHUKOB, VYerHslit onpoc;
UCIIONB3Ysl MOJIEIIN;
6.3. | Mojenu IpoCcTPaHCTBEHHBIX TEJI. 1 0 Pacnio3znaBaTh 1 n300paxxath pa3BEPTKH Ky0Oa u napasuiesienume/ia; VYertHblit onpoc;
6.4. | IIpAMOYTONBHBIN MapajuIe/euIe], 2 0 MonenupoBaTh Ky0 1 Hapajieienues u3 OyMart u Ipourx MaTepHajoB, OOBSCHITH CIIOCO0 VYerHblii onpoc;
Ky0. MOJI€IMPOBAHUS; ITucepmeHHbIH
KOHTPOJIb;
6.5. | Pa3Béprku KyOa n napasuiesnenumesa. 1 0 W306paxkaTh Ky Ha KieTdaToi Oymare; VYerHblit onpoc;
6.6.. | Ilpaxkruueckas pabora «Pa3Béprka 1 0 PacriozHaBaTh 1 H300paxkaTh pa3BEPTKH KyOa U napasuiesienuie/ia; IIpakTHyeckas
KyOa». pabora;
6.7. | O6béM kyba, IPSIMOYTOIEHOTO 1 0 Haxoauts M3MepeHusl, BBIYUCISTD IUIOLIA/Ib HOBEPXHOCTH; 00BbEM Ky0a, MPsIMOYTroJIbHOIO VYertHblit onpoc;
napasuiesenumneaa napajuIelieuIe [a; HCCIeI0BaTh 3aBUCUMOCTh 00bEMa Ky0a OT JUTHHBI ero pedpa, BbIABUIaTh 1
000CHOBBIBATH TUIIOTE3Y;
HWroro no paszaeny: 9
Paznen 7. IloBTropenne u 0600111eHue
7.1. | IloBTOpeHNE OCHOBHBIX IMTOHATUH 1 10 1 BbIUHCISITE 3HAYCHUSI BBIPAKCHUI, COACPKALINX HATYPAJIbHBIC YK CIIa, OOBIKHOBEHHBIC 1 VYerHslit onpoc;
METO/I0B Kypca 5 kitacca, 00001meHne JIECATUYHbIE IPOOU, BBIIOIHATH IPEOOPA30BAHUS YHCEIL; KonrposbHas
3HaHUH Bri61pats criocob cpaBHEHUS YHCEI, BBIYUCIICHUH, TPUMEHSTh CBOHCTBA apU(METHUECKUX pabora;
JeHCTBU AJIs palliOHAIN3alUU BBIYUCICHUI;
PemraTe 3a1aun U3 peasibHOM KU3HH, IPUMEHATh MATEMaTHYECKUE 3HAHUS IS PELLICHMS 3a/1a4
U3 IPYTUX y4eOHBIX NIPEIMETOB;
HWroro no pazaeny: 10
OBIIEE KOJIMYECTBO YACOB I10 170 11

ITPOI'PAMME







IHOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KosauuyecTBo yacoB Hara Bunsl, popmbl
n/n H3yYeHHUs | KOHTPOJIs
BCEro | KOHTPOJIbHBIE | MPAKTHYECKHE
padoThI padoThI
1. | Hecaruynas cuctema CYHCICHHUS. 1 0 0 YcTHBI#H onpoc;
2. | Pag HatypasibHBIX YHCel. 1 0 0 YcTHBIH onpoc;
3. | HarypaubHslii ps. 1 0 0 YcTHBIH onpoc;
4. | Ywucmno 0. 1 0 0 YcTHBI#H onpoc;
5. | HarypasbHbIe 4nciia Ha KOOPIUHATHOMN 1 0 0 ITucerMeHHBIH
TIPSIMOIA. KOHTPOJIb;
6. | CpaBHeHHe, OKpyTJIeHHE HaTypaJIbHbIX ynced. | 1 0 0 YcrHbli onpoc;
7. | CpaBHeHHe, OKpYTIICHUE HATYPAITBHBIX YHCel. | 1 0 0 CaMooI1ieHKa ¢
HCTIOJIE30BaHUEM
«O1eHOYHOTO
JHUCTAY;

8. | CpaBHeHHe, OKpyIIICHUE HATYPAITBHBIX YHCel. | 1 0 0 YcTHBIH onpoc;
[TucemenHbIi
KOHTPOJIb;

9. | Apudmernyeckue qecCTBUS C HATYpAIBHBIMY | 1 0 0 VYcTHbIl 01poc;
yuciamu. CJI0KeHNe U BBIYUTaHUE
HATYpPAIBbHBIX YHCEIT.

10. | Apudmerndeckue NeHCTBHS C HATypalbHBIMH | 1 0 0 YcTHBIH onpoc;
grciaaMu. CIo)KeHUE U BEIYUTaHUE
HaTypaJbHBIX YHCEIl.

11. | Apudmerndeckue NeHCTBHS C HATypaIbHBIMH | 1 0 0 ITucerMeHHBIH
grciaamu. CIo)KeHUE U BEIYUTAHUE KOHTPOJIb;
HATYpPAIbHBIX YHCEIT.

12. | Apudmernueckue nelcTBYS C HATYpaJIbHBIMU | 1 0 0 VYceTHbll 0npoc;
YHCIIaMU. YMHOKEHHE HaTypaJbHBIX YHCEll.

13. | Apudmerndeckue NeHCTBHS C HATypaIbHBIMH | 1 0 0 ITuceMeHHBIH
YqHCIaMi. Y MHOXKCHUE HATYPANbHBIX YHCEIL. KOHTPOJIb;

14. | Apudmernueckue nelcTBYS C HATYpaJIbHBIMU | 1 0 0 VYceTHbll 0npoc;
grciaaMu. Jlenenue HaTypaabHBIX YUCEI.

15. | Apudmernueckue neHcTBHS C HATYpaIbHBIMU | 1 0 0 VYceTHbll onpoc;
gyuciaaMu. Jlenenue HaTypaabHBIX YUCE.

16. | Apudmermueckue NeUCTBHS C HATYpaIbHBIMU | 1 0 0 [TucemeHHbIiH
YHCITaMHU. KOHTPOJIb;

17. | O6o0maronyii ypok 1o Teme: 1 0 0 YcTHBIH onpoc;
"Apudmerndeckue IeHCTBUS C
HaTypaJbHBIMHU YUCIAMU. "

18. | KonTpomsHas paboTa mmo Teme: 1 1 0 Kontponsras
"Apudmerndeckue JEUCTBHSA C pabora;
HaTypaJbHBIMH YUCIAMH."




19.

CaoiicTBa HYJIA IIPpU CIIOKECHHUHU U
YMHOXCHHWHU, CBOICTBA € UHUILIBI npu

YcTHBIM onpoc;

YMHOXCHHUH.

20. | IlepemecTuTensHOE U cOUYETATEIHLHOE YcTHBIH onpoc;
CBOICTBA CITOKEHHUS H YMHOKCHUS,
pacrpeeTuTeNbHOe CBOWCTBO YMHOXKCHUS.

21. | IlepemecTuTensHOE U COUYETATEIHLHOE CamooI1eHKa ¢
CBOICTBA CITOKEHUS H YMHOXKCHUS, HCTIONIE30BAaHUEM
pacnpenenuTeabHoe CBOMCTBO YMHOKEHUSI. «OLeHoYHOT 0

JIFCTaY;

22. | IlepemMecTHTEFHOE H COYETATEIEHOE [MuceMeHHBIH
CBOICTBA CIIOXKCHUS M YMHOXKCHUS, KOHTPOJIB;
pacrpenenuTenbHOe CBOUCTBO YMHOKCHUS.

23. | JlenuTenu ¥ KpaTHBIE YHCITA, PA3IIOKCHUE YcTHBIN onpoc;
YKCia Ha MHOYKUATEITH.

24. | lenutenu v KpaTHBIC YHCIIA, PA3I0KCHUE YcTHBIH onpoc;
9rciIa Ha MHOYKHATEIIH.

25. | JlenuTenu U KpaTHBIC YKCIIA, PA3IIOKCHUC YcTHBIN onpoc;
YKCia Ha MHOYKUATEITH.

26. | lenuTenu ¥ KpaTHBIE YHCIA, PA3IIOKCHUE [MuceMeHHBIH
YKCia Ha MHOYKUTEITH. KOHTPOJIB;

27. | JeneHue ¢ ocTaTKOM. YcTHBIH onpoc;

28. | JeneHue ¢ ocTaTKOM. YcTHBIH onpoc;

29. | [eneHue c ocTaTKOM. ITucerMeHHBIH

KOHTPOJI;
30. | IIpocTeie 1 cocTaBHEBIC YHCIA. VYerHbli onpoc;
31. | IIpocThie 1 cocTaBHBIC YUCIA. ITucerMeHHBIH
KOHTPOJIb;

32. | Ilpusnaku menumocty Ha 2, 5, 10, 3, 9. YerHbIi onpoc;

33. | Ilpusnaku nenumoctu Ha 2, 5, 10, 3, 9. JlukraHT;

34. | KontponbHas paboTa 1o Teme: "JlenmuTeny u KonTponsHas
kpatHble. [Tpu3Haku gemumocTy Ha 2, 5, 10, pabora;

3,9."
35. | CremeHs ¢ HATypaJIbHBIM [TOKA3aTEIIEM. YcTHBIH onpoc;
36. | CteneHb ¢ HATYpaJIBHBIM TTOKa3aTEIIEM. ITucerMeHHBIH
KOHTPOJIb;

37. | YucnoBbie BRIPKEHUS;, TOPSIOK TCHCTBUIA. YeTHBIM onpoc;

38. | UucnoBble BRIPKEHUS; TOPAIOK ICHCTBHUIH. VYceTHbll onpoc;

39. | YucnoBble BRIPAKECHHUS; TOPSIIOK ICHCTBHI. IInceMeHHbBI

KOHTPOJIb,




40. | Pelrenue TeKCTOBBIX 3a/1a4 0 0 YcrHbI onpoc;
Ha Bce apu(METHICCKUE NCHCTBUS, Ha
JBIDKCHHE M TIOKYTTKH
41. |Pemenue TEKCTOBBIX 3a1a4 0 0 ITuceMeHHBIH
Ha Bce apu(METHICCKUE ICHCTBUS, Ha KOHTPOJIB;
JBIDKEHHE W TIOKYTTKH
42. | O6obmaromuii ypox mo teme: Perenne 0 0 YcTHBIH onpoc;
TEKCTOBBIX 33134
Ha Bce apu(MEeTHICCKUE ASHCTBUS, Ha
IBIDKEHHE U TIOKYTIKH
43. | KonrponbpHas padoTa 1o teme: "Pemnenue 1 0 KoHntponsHas
TEKCTOBBIX 33134 pabora;
Ha Bce apu(MEeTHICCKUE ASHCTBUS, Ha
JIBIDKEHUE W TTOKYTKH."
44. | Touka, mpsMasi, OTPE30K, JIyU. 0 0 YcTHBIH onpoc;
45. | Touka, mpsiMasi, OTPE30K, JTyY. 0 0 YcTHBIH onpoc;
46. | Jlomanas 0 0 YcTHBIN onpoc;
47. | 3mepeHue [UINHBI OTpE3Ka, METPUUECKHE 0 0 VYcTHbIl 01poc;
€IMHUIIEI U3MEPEHUS [UTHHBL
48. | UsMmepeHue [UIMHBI OTPE3Ka, METPUICCKHUE 0 0 [MuceMeHHBIH
SIMHUIIBI U3MEPEHUS UTHHBL KOHTPOJIB;
49. | Okpy>XKHOCTb U KpYT. 0 0 YcTHBIH onpoc;
50. | I[IpakTuueckas padora «IlocTpoeHue y3opa u3 0 1 [IpakTuyeckas
OKPYXHOCTEI». pabora;
51. | Yron 0 0 VYerHblit onpoc;
52. | Ilpsimoid, OCTpBIiA, TYIOH U pa3BEPHYTHIN 0 0 ITuceMeHHbIH
YIJIBL. KOHTPOJIb;
53. | U3mepenne yriios. 0 0 VYerHblit onpoc;
54. | U3mepenue yrios. 0 0 YcTHBIH onpoc;
55. | Ilpaktuueckas padora «IloctpoeHue 0 1 [IpakTuyeckas
yraop»lIpakTrueckas padora «[loctpoeHne pabora;
YTJIOBY
56. | dpoOb 0 0 YcrHbI onpoc;
57. | dpo6b 0 0 YcTHBIH onpoc;
58. | Apobb 0 0 [TucemMeHHbIH
KOHTPOJIB;
59. | IlpaBuibHBIC U HETPABHIIBHBIE APOOH. 0 0 VYceTHbll onpoc;
60. | [IpaBuiIbHBIC U HETPABIIIHHEIEC APOOH. 0 0 YceTHbl# onpoc;
61. |IIpaBuibHBIC U HENPAaBUIBHBIE POOU. 0 0 Jukranr;
62. | OcHOBHOE CBOKCTBO APOOH. 0 0 YcTHBIH onpoc;
63. | OcHOBHOE CBOHCTBO IPOOH. 0 0 YceTHbl# onpoc;




64. | OcHOBHOE CBOMCTBO JIpOOH. 0 0 ITuceMeHHbBIH
KOHTPOJIb;
65. | OcHOBHOE CBOKMCTBO JIpOOH. 0 0 YcTHBIH onpoc;
66. | OCHOBHOE CBOMCTBO IPOOH. 0 0 [MuceMeHHBIH
KOHTPOJIB;
67. | CpaBHeHue npobei. 0 0 YcTHBIH onpoc;
68. | CpaBHeHue npobeii. 0 0 YcrHbli onpoc;
69. | CpaBHeHue npobei. 0 0 ITucerMeHHBIH
KOHTPOJIB;
70. | CiokeHue 1 BBIYUTaHUE OOBIKHOBEHHBIX 0 0 YcTHBIN onpoc;
Ipobeit.
71. | CnoxxeHue U BBIYMTAHHE OOBIKHOBEHHBIX 0 0 YcTHBIH onpoc;
Ipobei.
72. | CioskeHHUE 1 BBIYUTaHUE OOBIKHOBEHHBIX 0 0 YcTHBIN onpoc;
Ipobeit.
73. | CiokeHue 1 BBIYUTaHUE OOBIKHOBEHHBIX 0 0 YcTHBIN onpoc;
Ipobeit.
74. | CioxxeHue U BBIYUTAaHNE OOBIKHOBEHHBIX 0 0 ITucerMeHHBIH
Ipobei. KOHTPOJIB;
75. | O6o6marommuii ypok o teme: CloxeHue u 0 0 YcTHBIN onpoc;
BBIYUTAaHUE OOBIKHOBEHHBIX IPOOEH.
76. | KonTponbHas paboTa o teme:"CiioxkeHue u 0 0 KonTponsHas
BBIYHTAaHHE OOBIKHOBEHHBIX JpOOCH." pabora;
77. | CmemanHas qpo0s. 0 0 VYerHblit onpoc;
78. | CmemanHas qpo0s. 0 0 VYerHblit onpoc;
79. | CmemanHas ApoOs. 0 0 YcTHbI#H onpoc;
80. | CmemanHas ApoOs. 0 0 ITuceMenHBIN
KOHTPOJIb;
81. | CmemanHas ApoOs. 0 0 YcTHbI#H onpoc;
82. | YMHOXeHHE U elleHre 00BIKHOBEHHBIX 0 0 YerHbIi onpoc;
IpoOeii; B3aUMHO-00paTHBIC IPOOH.
83. | YMHOXeHUe U JefieHre 00BIKHOBEHHBIX 0 0 YerHbIit onpoc;
npo0eif; B3auMHO-00paTHEIEC APOOH.
84. | YMHOXeHHeE U IelleHre 00BIKHOBEHHBIX 0 0 JIuKTaHT;
JIpo0eii; B3aMMHO-00paTHBIC TPOOH.
85. | YMHOXeHHE U [ieNieHne OOBIKHOBEHHBIX 0 0 [MuceMeHHBIN
npo0eit; B3aUMHO-00paTHEIE APOOH. KOHTPOJIB;
86. | OboOmIaroIuii ypok Mo Teme: Y MHOXKECHUE H 0 0 YcTHBIH onpoc;

JieTICHHEe OOBIKHOBEHHBIX Apo0eii; B3anMHO-
oOpatHbIe Apodu.




87. | KoutponbHas pabota 1o Teme: "YMHOKEHUE 1 0 KonTponbnas
U JieNieHre OOBIKHOBEHHBIX APO0Ei; B3aUMHO- pabora;
obpatHbIe 1podu."

88. | Pemenne TekCTOBBIX 337124, CO ACPIKAIIAX 0 0 YcTHBIH onpoc;
Ipoou.

89. | PemeHue TEKCTOBBIX 33/1a4, CO JEpKaIINX 0 0 YcrHbli onpoc;
Ipoou.

90. | PemeHue TEKCTOBBIX 33/1a4, CO JePKaIINX 0 0 YcrHbli onpoc;
Ipoodu.

91. | Pemenne TEKCTOBBIX 3aj1a4, CO ACPIKAIIHX 0 0 ITuceMeHHBIH
Ipoowu. KOHTPOJTb;

92. | PemeHune TEKCTOBBIX 33/1a4, CO JEPKaIINX 0 0 YcTHBIH onpoc;
Ipoodu.

93. | Pemenune TeKCTOBBIX 3aj1a4, CO ASPIKAIIHX 0 0 YcTHBIH onpoc;
Ipoodu.

94. | OcHOBHBIC 32 JJa4H Ha IPOOH. 0 0 YcTHBIH onpoc;

95. | OcHOBHBIC 32 JJa4H Ha IPOOH. 0 0 YcTHBIH onpoc;

96. [ OcHoBHEIE 3a Jauu Ha APOOH. 0 0 YcTHBIN onpoc;

97. | OcHOBHBIC 32 JJa4H HA IPOOH. 0 0 ITuceMenHBIH

KOHTPOJIb;

98. [ Obo6maromuit ypok mo teme: OCHOBHBIE 32 0 0 YcTHBIN onpoc;
Jla4u Ha Jpoou.

99. | KontponbkHas padota o Teme: "OCHOBHBIE 32 1 0 KonTponbHas
Jady Ha apooun." pabora;

100. | IIpumenenne OyKB IS 3aIHCH 0 0 VYerHbli onpoc;
MaTeMaTHYCCKUX BBIPAKCHUM U
TIPEeAJIOKEHUN

101. | IIpumenenne OyKB IS 3aIHCH 0 0 VYerHblit onpoc;
MaTeMaTHYECKHUX BBIPaKEHUH
MPEJIOKEHHUI

102. | [IpumeHeHne OyKB ISl 3aIUCH 0 0 ITuceMeHHbIH
MaTeMaTHYCCKUX BBIPAKCHUM U KOHTPOJIb;
MPEIJIOKEHHUI

103. | IIpumenenne OyKB IUIS 3aITACH 0 0 YceTHbl# onpoc;
MaTeMaTHYECKUX BBIPAKCHUH U
NpeI0KEHUN

104. | MHOTOYTOTBHUKA 0 0 YceTHbli onpoc;

105. | MHOTOYTOTBHUKH 0 0 VYceTHbll onpoc;

106. | YeThIpEXyroIBpHUK, TPIMOYTOIBHHUK, 0 0 VYceTHbll onpoc;
KBaparT.

107. | YeTbIpE€XyTroabHUK, TIPSIMOYTOJIbHHUK, 0 0 ITucbmenHbIH
KBaparT. KOHTPOJIb;




108.

[IpaxTuueckas padora «IloctpoeHue
MPSIMOYT'OJIBHUKA C 33/IaHHBIMU CTOPOHAMH
Ha HEJIMHOBAHHOU Oymarey.

IIpakTrueckas
pabora;

109. | TpeyroyibHUK YcTHBIH onpoc;

110. | TpeyroapHUK VYceTHbIl 01poc;

111. | [Inomams u IEpUMETP MPAMOYTOJIBLHUKA H YcTHBIH onpoc;
MHOTOYTOJIHUKOB, COCTaBIICHHBIX U3
MPSIMOYTOJILHUKOB, €AMHUIIBI H3MEPECHHUS
IJIOLIATH.

112. | [Inomans u NepuMeTp MPAMOYTOJILHUKA H ITucerMeHHBIH
MHOTOYTOJIHUKOB, COCTaBJICHHBIX U3 KOHTPOJTb;
MPSIMOYTOJILHUKOB, €AMHUIIBI H3MEPECHHUS
TJIOMIATH.

113. | KonTposbHas pabora 1o Teme: KonrtponsHas
"MHuoroyronsHuky. [lepumeTp u mmomanb pabora;
MHOTOYTOJIbHHKA."

114. | decstuynHas 3amuch ApoOeit. YcTHBIM onpoc;

115. | decstuynas 3anuch ApoOeit. YcTHBIM onpoc;

116. | decstnynas 3anmuch ApoOeit. ITuceMenHBIH

KOHTPOJIB;

117. | CpaBHEeHHE AECATHYHBIX IpoOeil. VYceTHbIl 01poc;

118. | CpaBHEHHE TECATUIHBIX IPOOCH. YcTHBIH onpoc;

119. | CpaBHeHHE TECATUIHBIX IPOOCH. ITuceMenHBIH

KOHTPOJTb;

120. | de#icTBUS C TECATUIHBIMU IPOOSIMH. YerHbIi onpoc;
CrnoxeHre ¥ BRIYUTaHHE

121. | JleiicTBuS C AECATUYHBIMU JPOOSMH. VYcTHbll 0npoc;
Cio’keHHE U BBIYUTAaHUE

122. | eiicTBUS C TECATUIHBIMU IPOOSIMH. ITuceMenHBIN
CrnoxeHre ¥ BBIYUTaHHE KOHTPOJIB;

123. | O6o0matomuii ypok mo teme: JlercTBus ¢ YcTHbIH onpoc;
JEeCATHYHBIMU po0siMu. CII0KEeHHE 1
BBIYHTAHHE.

124. | KontpomnsHas pabdota mmo teme: "JIeHCcTBHS C KonTponsnas
JECITUYHBIMU JIpo0siMu. CII0XKEeHUE U pabora;
BBIUUTAHHUE"

125. | Ae#icTBUS C TECATHUHBIMU IPOOSIMH. YcTHBIM 0npoc;
YMHO)EHUE

126. | eiicTBUSA C IECATUIHBIMU IPOOSIMH. VYerHbIil onpoc;
YMHOXECHHE

127. | JeicTBUA C IECATUIHBIMU IPOOSIMH. YerHbIii onpoc;

VYMHOXEHNE




128.| JleWcTBUS C IECATHUHBIMHU IPOOSIMH. 0 0 ITuceMeHHbBIH
VMHOXEHNE KOHTPOJIB;
129. | Ae#icTBUSA C IECATUIHBIMU IPOOSIMH. 0 0 YcTHBIH onpoc;
Henenune
130. | HeitctBus ¢ necatuunbiMu 1podsmu. [lenenue 0 0 YcTHBI#H onpoc;
131. | deiicTBUs ¢ fecATHYHBIMU Ipo0samu. [leneHue 0 0 YcTHBIH onpoc;
132. | HeiictBus ¢ gecatuaHbiMu Tpodsmu. [lenenue 0 0 YcTHBI#H onpoc;
133. | deiicTBus ¢ fecATHYIHBIMU Ipo0samu. [leneHue 0 0 ITuceMeHHBIH
KOHTPOJTb;
134.| O6o6maromuii ypok no teme: JlefdcTBus C 0 0 YcrHbli onpoc;
JECATHYHBIMU APOOSIMU. Y MHOKEHHE U
JleJIeHre
135. | KonTponbsHas padota o Teme: "JlelicTBus ¢ 1 0 KonTponbHas
JECTHYHBIMU IPOOSIMH. Y MHOXKCHHE 1 pabora;
neixenne"
136. | OkpyrieHue 1ecSITHYHBIX IPOOeH. 0 0 YcTHBIH onpoc;
137. | OkpyriieHue JecSITHIHBIX APOOCH. 0 0 YcTHBIH onpoc;
138. | OxpyrieHHe qeCITUYHBIX APOOCH. 0 0 [TuceMeHHbIIH
KOHTPOJIB;
139. | Pemenue TeKCTOBBIX 33124, COJCPKAIIUX 0 0 YcTHBIH onpoc;
Ipoou.
140. | Pemenne TEKCTOBBIX 33124, COAEPIKAIIUX 0 0 YcTHBI#H onpoc;
JIpoodu.
141. | Pemenne TEKCTOBBIX 3a/1a4, COJCPIKAIIUX 0 0 YerHbIi onpoc;
Jpoodu.
142. | Pemenne TEKCTOBBIX 3a/1a4, COJCPIKAIIUX 0 0 ITuceMenHBIN
Jpoowu. KOHTPOITb;
143. | Pemenue TeKCTOBBIX 3a1a4, COJAEPKAIIUX 0 0 YcerHbI onpoc;
JIpoodu.
144. | Pemenne TEKCTOBBIX 3a/1a4, COJCPIKAIIUX 0 0 YerHbIi onpoc;
Jpo6mu.
145. | Pemenne TEKCTOBBIX 33124, COJCPKAIIUX 0 0 IInceMeHHbIH
APOOH. KOHTPOIIb;
146. | OcHoBHBIE 32 JauH Ha APOOH. 0 0 YcTHBIH onpoc;
147.| OcHOBHBIC 32 1a4¥ HA JIPOOH. 0 0 VYerHbIil onpoc;
148. | OcHOBHBIE 32 Ta4H Ha IPOOH. 0 0 ITuceMeHHbBIH
KOHTPOJTb;
149. | OcHoBHBIC 32 1a4¥ HA IPOOH. 0 0 YcTHBIH onpoc;
150. [ O6o6maromuit ypok mo teme: OCHOBHBIE 0 0 YceTHbl# onpoc;

3a J1a4d Ha APOOH.




151. | KonTponbHas padora no teme: "OCHOBHBIE 1 1 0 KonTponbnas
3a Jauu Ha Apoou." pabora;

152. | MHOTOrpaHHUKH 1 0 0 YcTHBIH onpoc;

153. | MHOTOTrpaHHUKH 1 0 0 YcTHBIH onpoc;

154. | U300pakeHne MHOTOTPaHHUKOB. 1 0 0 YcTHBIH onpoc;

155. | Monenu mpocTpaHCTBEHHBIX Tell. 1 0 0 YcTHBIH onpoc;

156. | [IpssMoyTONBHBIN MapasuieNenuesn, Kyo. 1 0 0 YcTHBIH onpoc;

157. | [IpssMOyronbHBIN MapajuIesenuIiea, Kyo. 1 0 0 ITucerMeHHBIH

KOHTPOJIB;
158. | Pa3BépTku Kyba M mapasuienenunesa. 1 0 0 YcTHBIH onpoc;
159. [ IIpakTrueckas padora «PazBépTka Kyday. 1 0 1 [pakTiueckas
pabora;

160. | O6béM Kyba, IPIMOYTOJIBHOTO 1 0 0 YcTHBIN onpoc;
napajuiesenumeaa

161. | [ToBTOpEeHHE OCHOBHBIX MIOHATHI U METONOB | 1 0 0 YcTHBIM onpoc;
Kypca 5 kjacca, 00001IeHIe 3HaHU i

162. | [ToBTOpEeHNE OCHOBHBIX IMOHATHH B MeTOIOB | 1 0 0 YcTHBIH onpoc;
Kypca 5 kiacca, 00001eHre 3HaHUIA

163. | [ToBTOpEeHHE OCHOBHBIX TIOHATHI U METONOB | 1 0 0 YcTHBIH onpoc;
Kypca 5 kiacca, 00001IeHIe 3HaHU i

164. | UtoroBast KOHTpOJIbHAs padoTa. [loBTopenue |1 1 0 KonTponsHas
OCHOBHBIX MOHSTHI U METOAOB Kypca 5 pabora;
KJacca, 0000IIeHNe 3HAHUH

165. | [ToBTOpEeHNE OCHOBHBIX IIOHATHI ¥ METONOB | 1 0 0 VYerHbli onpoc;
Kypca 5 kiacca, 00001eHHe 3HaHN T

166. | [ToBTOpEeHHE OCHOBHBIX MOHATUH 1 MeTOI0B | 1 0 0 YcerHbI onpoc;
Kypca 5 kiacca, 00001IeHre 3HaHU i

167. | IloBTOpEeHNE OCHOBHBIX IIOHATHH U MeTONOB |1 0 0 VYeTHblit onpoc;
Kypca 5 kiacca, 00001eHre 3HaHUIA

168. | [ToBTOpEeHHE OCHOBHBIX MOHATUH 1 MeTOI0B | 1 0 0 YcerHbI onpoc;
Kypca 5 kiacca, 00001IeHe 3HaHU i

169. | [ToBTOpEeHNE OCHOBHBIX MOHATHH 1 MeTOIOB | 1 0 0 VYerHbIil onpoc;
Kypca 5 kiacca, 00001IeHe 3HaHU

170. | [ToBTOpEeHNE OCHOBHBIX IIOHATHI U METONOB |1 0 0 YeTHBIM onpoc;
Kypca 5 kiacca, 00001IeHIe 3HAHUIA

OBUIEE KOJIMYECTBO YACOB I10 170 |9 4

ITPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YHEHUKA

Mepznsk A.L'., [lononckuii B.b., Slkup M.C.; non penakiueii [lononsckoro B.E. Maremaruka, S kiacc,
OO6m1ecTBO ¢ OrpaHMYeHHON OTBETCTBEHHOCTHIO "M3natensckuii ienTp BEHTAHA-I'PA®D"; AkiinonepHoe
obmectBo "M3natenscTBo [IpocBenienne";

BBenure cBoil BapuaHr:

METOAUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

1. Mep3nsk A.I'. Maremaruka: Y4ueOHUK 1151 S kitacca. -M.: Benrana-I'pad,2019

2. Mepansak A.I'. Maremaruka: 5 kiacc: Pabouas terpans Nel i yuammxcst o01ieo0pa3o-BaTelIbHBIX
yupexnenuit / A.I'. Mepansk, B.B. [Tonouckuii, M.C. SIkup. — M.: Benrana-I'pad, 2017.

3. Mep3msik A.I'. Matemaruka: 5 kiacc: Pabouas Terpanp No2 asist yqanuxcsi 001eo0pa3o-BaTeIbHbIX
yupexnenuit / A.I'. Mep3nsk, B.B. [Tonouckuii, M.C. SIkup. — M.: Benrana-I'pad, 2017.

4. Mepznsax A.I'. Maremartuka: 5 Kiacc: TUJaKTHUECKUE MaTepUalIbl: TOCOOME IS yUallnuX -Csl
o0meoOpaszoBaTenbHbIX yupexaenuid / A.I'. Mepaisik, B.b. [Tononckuii, E.M. Pabunosuu, M.C. Skup. —
M.: Benrana-I'pad, 2017.

5. Matemaruka: 5 kiacc: meroauueckoe nmocooue / A.I'. Mepaisik, B.B. ITonouckwuii, M.C. Skup. — M.
Benrana-I"pag, 2018.

6. Y)Koxo B.I1. Matematuyeckuii TpeHaxep. 5 kimace: mocobue s yuauteneii u yuanuxcs / B.J. )Koxos. —
4-¢ u3n., crep. — M.: Muemo3uHa, 2013.

7. Matemaruka. 5-6 xiacc. TecTbl At IpOMEXYTOUHOM arTecTanuu. M3nanue yeTBEproe, nepepadboTanHoe /
[Tox pen. ®@. @. JIsicenko, JI. C. OnbxoBoii, C. FO. Kynabyxosa — PocroB-na-Jlony. Jlernosn; Jlerunon-M,
2010. (ITpomesxyTounast arrecTanus. MaTemMaTHKa)

8. Munaena C.C. 20 tecToB mo matemaTtuke: 5-6 knaccel / C.C. MunaeBa. —M.: M3gaTenb-cTBO «OK3aMeH»,
2011. (Cepus «YueOHO-METOINYECKHUI KOMITTIEKT)

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

EK LIOP http://school-collection.edu.ru/

CoumanpHas ceTh pabOTHUKOB 0Opa3zoBanus https://nsportal.ru/
Odurmansusiii caiir OO0 "Uudoypok" https://infourok.ru/

®TI'OC. Ypok matematuku B cpenHeit mkoie http://fgos-matematic.ucoz.ru/
[Mudporoii obpazoBatenbHbIi pecype SAKmace https://www.yaklass.ru/


http://school-collection.edu.ru/
http://fgos-matematic.ucoz.ru/
http://www.yaklass.ru/

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOHECCA

YYEBHOE OBOPYIOBAHHUE

OBOPYJAOBAHME JUISA ITPOBEJAEHUSA IABOPATOPHBIX U ITIPAKTUYECKHUX PABOT






