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INOACHUTEJIBHAS 3AIINCKA

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA "MATEMATHKA"

Pabouas nporpamMma mo MareMaTuke JJis 00y4aromuxcs 5 KIaccoB pa3padoTaHa Ha ocHOBe DeepaibHOTO
rocy/1apCTBEHHOI0 00pa30BaTENIbHOTO CTaHJapTa OCHOBHOT'O O0I1Iero 00pa3oBaHus C Y4ETOM U
COBPEMEHHBIX MHPOBBIX TPEOOBaHUI, MPEIBIBIIEMBIX K MATEMaTHIECKOMY 00pa30BaHUIO, U TPAIUIINI
poccuiickoro o0Opa3zoBaHusi, KOTOpble 00ECTIEYUBAIOT OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHLIUSIMU,
COCTaBJISIOLIMMHU OCHOBY ISl HEIIPEPHIBHOTO 00pa30BaHUs U CAMOPa3BUTHS, a TAK)KE LIEITOCTHOCTh
0OLIEKYJIbTYPHOTO, TUYHOCTHOTO 1 NTO3HABATENILHOTO pa3BUTHs oOyyaromuxcs. B paboueit nporpamme
YUTEHBI UJIeU U TIoJI0KeHUsT KoHIenuu pa3BUTHS MaTeMaTHYeCKoro oopa3oBanus B Poccuiickoii
®enepanun. B samoxy nudposoit Tpanchopmanmu Bcex cep 4enoBeuecKou NeATeTbHOCTH HEBO3MOXKHO
CTaTh 0OPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOi MaTeMaTHUYECKON MOATOTOBKHU. YK€ B IIKOJIE
MaTeMaTHKa CITy>KUT OTMIOPHBIM MPEIMETOM IS U3YUSHHSI CMEXKHBIX TUCLUHUIUIMH, a TIOCJe IIKOJIbI pealbHOU
HEOOXOAMMOCTHIO CTAHOBUTCSI HEMIPEPHIBHOE 00pa30BaHME, UTO TPeOyeT MOTHOIEHHOW 0a30BOM
0011eo0pa3oBaTeabHOM MOATOTOBKH, B TOM YHUCIIE U MATEMAaTUYECKOM.

310 00YCJIOBIEHO TE€M, UTO B HAIIM JIHU PACTET YUCIIO Mpodeccuit, CBI3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHHEM MaTEeMaTHKU: U B chepe IKOHOMUKHU, U B OU3HECE, U B TEXHOJIIOTUYECKUX 00JIACTIX, U 1aXKe B
ryMaHuTapHbix cepax. Takum 06pa3oM, Kpyr MIKOJIBHUKOB, JIJIsl KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HaYUMBIM [IPEIMETOM, PACIIUPSIETCS.

[IpakTuueckas Moiae3HOCTh MaTEMATHKU O0YCIIOBIIEHA TEM, YTO €€ MPEIMETOM SBISIOTCS
(byHIaMeHTalbHbIE CTPYKTYPBI HAIIETO MUpPA: MPOCTPAHCTBEHHBIE (DOPMBI U KOJIMUYECTBEHHBIE OTHOIICHUS OT
MPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, A0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX AJIS
pa3BUTHS HAYYHBIX U MPUKIAAHBIX Ueil. be3 KOHKpeTHhIX MaTeMaTHUECKUX 3HAHUH 3aTPyAHEHO TOHUMaHUE
MIPUHIIUIIOB YCTPOWCTBA U UCTIOIH30BAaHUS COBPEMEHHON TEXHUKH, BOCIPUATHE U HHTEPIIPETALUS
pa3zHo00pa3HON COLMATBHOM, IKOHOMUYECKOM, MOMUTHYECKON nHbOopMauu, ManodppexTuBHa
MOBCEIHEBHAS MTPAKTUYECKasl IeATeIbHOCTh. KaxkIoMy 4enoBeKy B CBOEH KU3HU MPUXOTUTCS BBIIOIHATD
pacuéThl U COCTABIATH AITOPUTMBI, HAXOAUTh U IPUMEHATH (DOPMYIIBI, BIAJETh MPAKTUIECKUMU MPUEMaMU
reOMETPUUYECKUX U3MEPEHUN U TIOCTPOSHUH, YNTaTh MH(POPMAIIHIO, TPEACTABICHHYIO B BUI€ TaOIUII,
JUarpamMmm U rpa@uKoB, )KUTh B YCJIOBHSIX HEONPEACNEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapaKTep
CITy4aiHBIX COOBITHIA.

OnHOBpPEMEHHO C paclIMpeHreM chep IpUMEHEHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooiiee
BaYKHBIM CTAHOBHUTCS MaTEMaTUYECKHUIA CTUIIb MBIILJICHUS, POSIBIISIFOIIUNACS B OMPEICIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mpoliecce n3ydeHus MaTeMaTHKHU B apCceHaN MPUEMOB U METOJIOB MBIIIIICHUS YeTIOBEKa
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCS UHAYKIUS U ASTyKIUs, 0000IIeHIE U KOHKPETH3AIlHs, aHaTIN3 U
CUHTE3, K1accuuKamms u cucTeMaTu3aius, abctparupoBanue 1 ananorusi. OObEKTh MaTEMaTHIECKIX
YMO3aKIIOYCHHIA, TPABHIIIA UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHHUIA,
CHOCOOCTBYIOT BBIpaOOTKe yMeHHUs1 (POPMYIHPOBATH, OOOCHOBHIBATh U I0KA3bIBATh CYXKICHUS, TEM CAMbIM
Pa3BUBAIOT JIOTUYECKOE MBIIIICHHE. Benyias poib NpuHaANe)KUT MaTEMATHKE U B JOPMUPOBAHUU
AITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUS ¥ BOCITUTAHUHM YMEHUH eHCTBOBATH 1O 3aJJaHHBIM aJITOPUTMAaM,
COBEpILIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBHIE. B mporiecce perienus 3a1a4 — OCHOBOW yueOHOM
JeSITeTLHOCTH Ha YPOKaX MaTeMaTUKU — Pa3BUBAIOTCS TaK)Ke TBOpUYECKasi U MPUKJIIAHAS CTOPOHBI
MBIIICHHS.

OOyuenue MaTemMaTuKe Aa€T BO3MOKHOCTD Pa3BUBATh y 00YYAIOLIMXCS TOUHYIO, PAIIMOHATIBHYIO U
MH(POPMATHUBHYIO peub, YMEHHE OTOMpATh HanboJee MOAXOISAIINE SI3bIKOBBIC, CAMBOJIMUYECKUE, TpaduuecKre
CPEeICTBa ISl BRIPAKEHUS CY>KICHUN U HATJISHOTO MX MPEICTaBICHUSI.

Heo0xoauMbIM KOMIIOHEHTOM 001IIeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS 00IIIee 3HAKOMCTBO



C METOJIaMH MO3HaHMS JeHCTBUTENILHOCTH, IIPEICTABICHHUE O IPEIMETE U METO/IaX MAaTEeMAaTHUKH, UX OTJINYUN
OT METO/IOB JIPYTMX €CTECTBEHHbIX U TYMaHUTAPHBIX HAyK, 00 0COOEHHOCTSIX NPUMEHEHUSI MaTEeMaTHKH JUIsI
peleHHs HayYHbIX U MPUKIaIHBIX 3a/1a4. TakuM o0pa3oM, MaTemMaTudeckoe 00pa3oBaHHE BHOCUT CBOM
BKJIa/1 B GOpMHUpOBaHUE OOILEH KyJIbTYpPbl YeJIOBEKa.

W3ydenue MaTeMaTUKU TaKKe CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHHUIO YEIOBEKA, TOHUMAHUIO
KPacoThl M U3SIIECTBA MAaTEMAaTHUECKUX PACCYKICHUN, BOCHPUATHIO T€OMETPUYECKHX (OPM, YCBOCHHIO
UJEU CUMMETPHH.

HEJIX U3YYEHUSA YYEBHOT'O KYPCA
[IpuopuTeTHBIMU LENIIMU O0YYEHHUSI MATEMATHKE B 5 KJlacce SBISIOTCS:

— TIPOJOJDKEHUE (POPMHUPOBAHUSI OCHOBHBIX MaTeMaTHUECKUX MOHATHH (YHCII0, BETUYMHA,
reoMeTpuyeckas purypa), 00ecreunBaroInX MPEEeMCTBEHHOCTh U TIEPCIICKTHBHOCTh MATEMaTHIECKOTO
o0pa3zoBaHus 00YyJArOITUXCS;

— pa3BUTHUE UHTEIJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00y4aromuXxcs, T0O3HaBaTEIbHON
AKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUMN, HHTEpeca K U3yUEeHUIO0 MaTEMaTHKU;

— TMOJIBEeJIeHUE 00YyYaroUIXCs Ha JOCTYITHOM JUJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3H MaTeMaTUKU
U OKPY>KaIOILIero MUpa;

— (dopmupoBanue GpyHKINOHAIBHON MaTeMaTHYeCKOW IPaMOTHOCTH: YMEHHUS PAcliO3HABATh
MaTeMaTH4ecKre 0OBEKThI B PEaIbHBIX KU3HEHHBIX CUTYAIUSIX, TPUMEHSITh OCBOCHHbBIE YMEHUS IS
pelIeHus: IPaKTUKO-OPUEHTUPOBAHHBIX 3a]]a4, HHTEPIIPETUPOBATDH MOJYYEHHBIE PE3yIbTaThl U
OIICHUBATh WX HAa COOTBETCTBUE MPAKTHUUECKON CUTYyaIIH.

OcHOBHbIE JINHUU COJIEP’)KaHUs Kypca MaTEMaTHKU B 5 Kilacce — apupMeTHIecKasi U FeOMeTpHUecKas,
KOTOpBIE Pa3BUBAIOTCS MApAJIJIENIbHO, KaXK/1asl B COOTBETCTBUU C COOCTBEHHOMH JIOTUKOM, OJJTHAKO, HE
HE3aBUCUMO OJIHA OT JIPYTOM, a B TECHOM KOHTAKTE U B3aMMOJEHUCTBUM. TaKxkKe B Kypce POUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMHU airedpbl U ONUCATEIbHOW CTATUCTUKH.

N3yuenue apupmeTrnueckoro MaTepraga HAUMHAETCS CO CUCTEMAaTU3alliK U pa3BUTHI 3HAHUM O
HaTYpaJIbHBIX YHCIIaX, TOJIyYEHHBIX B Ha4aJbHOM 1IKouie. [Ipu 3TOM coBepieHCTBOBAHNE BHIYUCIUTENBHOM
TEXHUKHU U (POPMHUPOBAHUE HOBBIX TEOPETUUECKUX 3HAHUIN COYETAETCS C Pa3BUTHEM BBIYMCIUTEIBHON
KyJbTYpPbl, B YaCTHOCTU C O0yYE€HUEM MPOCTEUITUM NpUEMaM IPUKHUIKH U OIIEHKU Pe3yJIbTaTOB
BBIYHCIICHUI.

Jpyroii KpyIHBIN OJIOK B COAEPKaHUH apu(PMETHIECKON TMHUU — 3TO Apodu. Hauano nzyuenus
OOBIKHOBEHHBIX U JICCATHYHBIX IPOOEH OTHECEHO K 5 Kiaccy. DTO MEPBBIi 3Tall B OCBOSHUU ApOo0eH, Koraa
MIPOUCXOUT 3HAKOMCTBO C OCHOBHBIMHU UESIMU, MOHATHSAMH TeMbl. [Ipu 3TOM paccMoTpenue
OOBIKHOBEHHBIX APOOEH B TOJIHOM 00BEME MPEIIECTBYET U3YUCHHUIO IECITHYHBIX IPOOCi, 4TO
1e1ecoo0pa3Ho ¢ TOUYKU 3PEHUS JIOTUKH U3JI0KEHHSI YUCIIOBOM JIMHUM, KOT/1a [TpaBuiia JeHCTBHI ¢
JECATUYHBIMH JIPOOSMU MOKHO 00OCHOBAThH YK€ U3BECTHHIMHU AJITOPUTMAMHU BBITIOJIHEHUS AEUCTBUI €
OOBIKHOBEHHBIMU APOOSIMH. 3HAKOMCTBO C JIECATUYHBIMU IPOOSMHU PACIIUPUT BO3ZMOKHOCTH ISl TOHUMAHUS
00y4aroIKUMHUCS TPUKIIATHOTO MPUMEHEHHSI HOBOM 3aMKCH MPU U3yYEHUH JIPYTUX MIPEIMETOB U MPU
MIPaKTUYECKOM HCIIOIb30BaHUH.

[Tpu 00ydyeHunn pemeHnIo TEKCTOBBIX 3a7a4 B 5 KJlacce UCTOIb3YIOTCS apuMeTndecKue NpuéMbl pelieHusl.
TekcToBble 3a1auu, pelaeMbie IPU OTPAOOTKE BHIYMCIUTEIBHBIX HABBIKOB B 5 KJlacce, pacCMaTpUBAIOTCS
3aJjauM CIeAYIOUINX BUJOB: 33/1a4u Ha IBUKEHHE, HA YaCTH, HA MOKYIKHU, Ha paboTy U IPOU3BOAUTEIHLHOCTb,
Ha MPOIICHTHI, Ha OTHOIICHUS U npornopuuu. Kpome Toro, o0ydaronuecs: 3HaKOMSTCS ¢ IPUEMaMH pEIICHUS
3aja4 nepedbopoM BO3MOKHBIX BApHAHTOB, yyaTcsl paboTaTh ¢ HH(OpMalme, mpeacTaBIeHHOI B popme
TaOJIUI WK JUarpamm.



B IIpumepHoii paboueit mporpamme npeaycMoTpeHo (GopMUpPOBaHHUE MPONEAEBTHUECKUX AIre0pandeckKux
IIpEeACTAaBICHUN. bykBa Kak CHMBOJI HEKOTOPOI'O YUCIIA B 3aBUCUMOCTH OT MaTEMaTUYECKOI0 KOHTEKCTa
BBOJIUTCS MOCTENIEHHO. ByKBeHHasi CUMBOJIMKA IIMPOKO MCTIOJIBb3YETCS MIPEXkKIe BCETO JUIs 3aIUCH 00X
YTBEPKJICHUH U MPEATIOKEHUH, POpPMYII, B YACTHOCTH JJIsl BBIYMCICHHUS T€OMETPUUECKUX BEJIMYUH, B
KAueCTBE «3aMECTUTEIISD YUCIIA.

B kypce «MaTematuku» 5 Kiacca IpeacTaBlIeHa HAIIsAHAs T€OMETPUs, HAIIPABJIICHHAs HA Pa3BUTHE
00pa3HOro MBIIIIEHUS, TIPOCTPAHCTBEHHOI'O BOOOpaskeHMsI, N300pa3UTEIbHBIX YMEHUH. DTO BayKHBIN 3Tal B
U3YYEHUU T€OMETPUHU, KOTOPBIN OCYLIECTBIIAETCS HA HAJIAHO-IIPAKTUYECKOM YPOBHE, OIIUPAETCS HA
HarJs11H0-00pa3Hoe MBIIIIIeHHEe 00yJaromuxcs. bombias posib OTBOANUTCS MPaKTHYECKON AEATENbHOCTH,
OTIBITY, SKCIIEPUMEHTY, MO/IeHpoBaHuio. OOyuaromuecs: 3HaKOMATCSI C FTEOMETPUUECKUMU (PUTypamMH Ha
IUIOCKOCTH M B IPOCTPAHCTBE, C UX MPOCTEUIIMMHU KOH(PUTYpaLUAMH, Y4aTCsl U300paxaTh UX Ha
HEJIMHOBAHHOMW U KJIETYaTOW Oymare, paccMaTpHUBalOT UX IpOCTeiIIne CBOUCTBa. B mporecce n3yueHus
HarJsIIHOM T€OMETPHH 3HAHUS, MTOJTyUYeHHbIE 00YYaIONMMHCS B HAYAIbHOM IIKOJIe, CUCTEMaTH3UPYIOTCSA U

pacIIupsIIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo ydeOHOMY TUIaHy B 5 Kjlacce U3ydaeTcss MHTETPUPOBAHHBIN peaMeT «MareMaTrukay, KOTOPbIit
BKIIIOYAET apru(hMETHICCKUI MaTeprall U HATJISAHYIO TEOMETPHIO, a TAKXKE MPOTICIEBTUYCCKUE CBEICHUS U3
anreOpel. YUeOHBIH IJ1aH Ha U3YYCHHE MATEMATHKH B 5 KIIACCE OTBOJIUT HE MEHEE 5 y4eOHBIX 4acoOB B
Hezento, Bcero 170 yd4eOHBIX 9acoB.



COJAEPKAHUE YYEBHOI'O KYPCA "MATEMATHUKA"

HatypaJibHble 4nc/a U HYJIb

HatypanbHoe uucino. Pan natypansnsix yucen. Yucio 0. M300paxeHne HaTypalbHbIX YUCEN TOYKAMH Ha
KOOpAMHATHOH (4nciaoBoil) npsmoii. [lo3unnonnas cucrema curciaeHus. PUMckas Hymepanus Kak npuMep
HENO3UIMOHHOM cucTeMBI cuuciieHus. JlecaTuunas cucrema cuncieHus. CpaBHEHUE HATyPaJIbHBIX YHUCET,
CpaBHEHHE HaTypaJbHBIX yKcen ¢ HyJdéM. CriocoObl cpaBHeHus. OKpyTrieHne HaTypalbHbIX uncel. CliokeHue
HATYpaJbHBIX YHCEN; CBOMCTBO HYJIS IIPU CIIOKEHUH. BhiunTanue kak aecTBue, 00paTHOE CI0KEHUIO.
YMHOXEHUE HATypaIIbHBIX YUCEN; CBOMCTBA HYJIS U €MHULIBI [IPY YMHOXKCHUU. [lelieHue Kak 1ecTBue,
o0OpatHOe yMHOKeHHI0. KOMIIOHEHTHI 1eHCTBUMA, CBsI3b MEXAy HUMU. [IpoBepka pesynbraTa
apumernyeckoro neictrus. [lepeMecTuTeNnbHOE U COUETATEILHOE CBOWCTBA (3aKOHBI) CIIOKECHUS U
YMHOXXEHUS, paclpeieIuTeIbHOe CBOMCTBO (3aKOH) YMHOXKEHUs. Mcronp3oBanue OyKB 111 0003HAYCHUS
HEM3BECTHOTO KOMITOHEHTA U 3aIICH CBOMCTB apu(METHUECKUX ACUCTBUI. JleTUTenH U KpaTHbIEe YHCIa,
pasnoxkeHue Ha MHOkuTenu. [IpocTeie u coctaBHble yncia. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue
¢ octaTkoM. CTeNneHb ¢ HaTypaJIbHBIM IOKa3aTeseM. 3alluch YHUCia B BUAE CYMMBI Pa3psIHBIX CIaracMbIX.
UYucnoBoe BbIpakeHHE. BpluncieHne 3Ha4eHUN YUCIIOBBIX BBIPAXEHUM; ITOPSIIOK BBIIIOJIHEHUS JCHCTBUN.
Hcnonp30BaHue IpU BBIYUCIECHUSX IEPEMECTUTENBHOIO U COYETATEIBHOIO CBOMCTB (3aKOHOB) CIIOKEHUS U

YMHOXEHHUS, PACIIPEAECIUTEIBHOIO CBOUCTBA YMHOXKECHUS.

Jpoou

[IpencraBnenue o qpodu Kak crocoOe 3amucy 9acTi BeanduHbl. OOBIKHOBEHHBIE 1poou. [IpaBuibHbIe U
HenpaBwiIbHbIEe ApoOu. CMemanHas ApoOk; MPEICTaBICHUE CMEIIaHHOW APOOH B BHJIE HETIPABUILHON IpOOH
Y BBIJICJICHHE LIEJI0M YacTH YKciia U3 HelpaBUiIbHOU apoou. M300paxeHue 1podeil ToukaMu Ha YUCIIOBOM
npsimoii. OcHOBHOE cBo¥icTBO ipobu. Cokpamienue npodei. [IpuBenenue 1podu K HOBOMY 3HAMEHATEITIO.
CpaBuenue npo0beii. CrioxkeHHE U BRIUUTAHUE poOeid. YMHOKEHHUE U JIeTIeHUe Apo0eii; B3auMHO-00paTHbBIC
npobu. HaxoxaeHue yacTu LEN0ro U 1eJIoro 1o ero yactu. Jecsatuunas 3anuch qpoodeit. [IpencraBienue
JECATUYHOM IpoOu B BUi€ 0ObIKHOBEHHOW. M300paxkeHne qec TUUHBIX ApoOel TOuKaMU Ha YUCIOBOM
npsimoi. CpaBHEHHE IECATUYHBIX ApoOeil. ApudmeTnueckrue AeUCTBUS ¢ JECITUUHBIMU IPOOSMHU.

OxkpyriieHne JeCATUIHBIX APOoOeH.

PemeHue TeKCTOBBIX 3aa4

Pemenne TekcTOBBIX 3a7a4 apupMeTHUECKUM criocoOoM. Pertenne norudeckux 3agad. Pemenue 3anaq
nepedopoM BceX BO3MOXKHBIX BapHaHTOB. Vconb30BaHue pH perieHn  3a1a4 TadauIl u cxeM. Pemenne
3aJ1a4, COJIepPKaIUX 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYUHBI: CKOPOCTh, BpEMS, pACCTOSIHUE; LIEHA,
KOJINYECTBO, CTOUMOCTh. EMHNUIBI M3MEpeHus: Macchl, 00bEMA, LIEHBL; PACCTOSIHUS, BPEMEHH, CKOPOCTH.
CB3b MEXly €JMHULIAMH U3MEPEHUS KaX 101 BeIMuuHbl. Pelenre oCHOBHBIX 3ajjayd Ha JpoOu.
[TpencraBneHue AaHHBIX B BUJE TAOIUL, CTOJI0YATHIX AUATPAMM.

Harasignas reomerpust

Harnsanueie npencrasienus o Gpurypax Ha miocKOCTH: TOYKa, IpsMasi, OTPE30K, JIy4, yToJl, JoMaHas,
MHOTOYTOJBHUK, OKPY>KHOCTh, KpyT. YTOJ. [IpsSIMOi, OCTpHIi, TYyNOi 1 pa3BEPHYTHIN yIiibl. JljiHA OTpe3Ka,
METPUYECKHE AMHULIBI JUTUHBL. J[JI1Ha TOMaHOH, IepUMEeTp MHOTOYTOJIbHUKA. I3MepeHue u nocTpoeHue
VTJIOB € MOMOIIBIO TpaHcHopTupa. Harnsauelie npencraBieHus 0 Gurypax Ha miocKOCTH: MHOTOYTOJIbHUK;
MPSIMOYTOJIBHUK, KBAAPaT; TPEYTOJNbHUK, O paBeHCTBe (uryp. M3o0pakenue ¢puryp, B TOM 4ucie Ha
kieryaTort Oymare. [Toctpoerue KoHGUTYpaluid U3 YacTel MPSMOM, OKPYKHOCTH Ha HEIMHOBAHHOW U
KJeT4aroit Oymare. VMcnosiap3oBaHre CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaApaTa. [lnomans



OPSMOYTOJIbHUKA U MHOTOYT'OJIbHUKOB, COCTABJICHHBIX U3 MPSMOYTOJILHUKOB, B TOM 4HCie QUryp,
n300pakEHHBIX Ha KileT4yaToi Oymare. Equnuiel uamepenus miomanu. HarnsaHele npenctaBieHus o
IPOCTPAHCTBEHHBIX (PUrypax: MPsSMOYTOJIbHBIN Napanienenunes, Kyo, MHororpaHHUKH. V300pakeHue
IPOCTEUIINX MHOTOTpaHHUKOB. Pa3BépTku KyOa u napamnenenunena. CozgaHue Moesieil MHOrOrpaHHUKOB
(13 Gymaru, IpOBOJIOKH, MIIACTUINHA U JIp.). O0BEM NPAMOYTOJIBHOTO Napasuienenunena, kyoa. Enuauns
u3MepeHus oobéma.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJIbTAThl OCBOCHHS IPOTPaMMbl y4eOHOTO npeameTa «MaremaTrka» XapaKTepu3yrTCs:

IIaTpuoTHyeckoe BOCIMTAHUE:

MPOSIBJICHUEM MHTEpEca K MPOIIIIOMY U HACTOSIIIEMY POCCHICKON MaTEMAaTHKH, [ICHHOCTHBIM OTHOIIICHUEM
K JIOCTHXKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, K UCITOJIb30BAHUIO 3THX
JTOCTMDKCHHH B IPYTHX HAyKax M MPUKIAIHBIX cepax.

I'pa:knanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBHITIOJIHEHUIO O0S3aHHOCTEH rpakJIaHNHA M pPeaTu3alliy €ro MpaB, MPEJCTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3ITUUHBIX CTPYKTYP, SBICHHM, MPOIEAYP TPaXKIAHCKOTO
obmecTBa (BBIOOPHI, OMIPOCHI U TIP.);

TOTOBHOCTBIO K 00CYXACHHUIO STHYCCKUX TPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTHKEHUN HAyKH, OCO3HAHWEM Ba)KHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUAIIOB B AEATEIBHOCTH YUYEHOTO.

TpynoBoe BociuTaHue:

YCTAHOBKOM Ha aKTHBHOE€ Y4YacTHE B PEIICHUU NMPAKTUYECKUX 3aJlad MAaTEMaTUYECKO HAIIPaBICHHOCTH,
OCO3HAaHWEM BOKHOCTH MaTEMaTHYECKOI0 00pa30BaHUs HA MPOTSHKEHUH BCEH JKU3HU JJIS YCIEITHOM
poeCCUOHATBHON JEATEILHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHHUI; 0CO3HAHHBIM BHIOOPOM U
MMOCTPOSHHUEM WHIMBHIYaIbHOW TPACKTOPUHU 00pa30BaHMS M )KU3HEHHBIX IIJIAHOB C YUYETOM JIMYHBIX
WHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

cTeTnYecKoe BOCIIUTAHNE:

CIOCOOHOCTHIO K AMOIIMOHAIBHOMY U ACTETUYECKOMY BOCIPUATHIO MaTeMaTHUYECKIX 00BEKTOB, 3a/1a4,
pelieHui, pacCcyXAeHHI; YMEHHUIO BUJIETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOI0 TO3HAHHUSA:

OpHUEHTAIINEH B JEATEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YETIOBEKA, MPUPOIBI U 00IIeCTBA, TOHUMaHUEM MaTeMaTUYECKOM HayKU Kak
cepsl 4enoBeUeCKO! AeSITETbHOCTH, ITANOB €€ PA3BUTHUS U 3HAYMMOCTH JJIs1 Pa3BUTHUS [IUBUIIU3AIINH;
OBJIQ/ICHUEM SI3bIKOM MAaT€MATHKU U MAaTEMAaTUYECKON KyJIbTYypOH KaK CpeJICTBOM MTO3HAHUS MUPA;
OBJIa/ICHUEM MPOCTEHIIMMU HABBIKAMH HCCIIEI0BATEIbCKON JEATEIbHOCTH.

du3znyeckoe BOCNUTAHUE, POPMUPOBAHNE KYJIbTYPbI 310POBbS U SMOIUOHAJBHOIO0 0J1IATONOJIY M

TOTOBHOCTBIO MPUMEHSITh MaTEMAaTUYECKHUE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBbs, BEICHUS 3JOPOBOTO
o0pas3a )Xu3HH (310pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHSATUHN U OTABIXA, PETYIsApHas pu3ndecKkas
aKTUBHOCTH); C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTO e
mpaBa JApyroro 4ejaoBeKa.

IKoJ0rn4ecKoe BOCIUTAHHE:

OpHUEHTAIMEH HAa TPUMEHEHNE MAaTeMAaTUYECKUX 3HAHHM [Tl PEIICHHUS 33/1a4 B 00JIACTH COXPAaHHOCTHU
OKPY’KaIoIIeH cpe/ibl, JIAHUPOBAHUS MTOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUMN ISl OKpYKarolen
Cpellbl; OCO3HAHUEM TII00AIEHOTO XapaKTepa HKOJIOTHYECKUX MPOOIeM U IMyTeH UX PEIICHHUS.

JIn4HOCTHBIE pe3y/bTaThl, 00eceYUBAOIINE AANTANHIO 00YYAKIIErocsi K M3MEeHS UM
YCJIOBHAM COLMATBLHOMH M NPUPOJAHOM Cpelbl:

TOTOBHOCTBIO K JICHCTBUSAM B YCJIOBUSIX HEONPEAEIEHHOCTH, MTOBBIIICHUIO YPOBHS CBOE€H KOMIIETEHTHOCTH
gyepes MPaKTUIECKYIO IS TEIIBbHOCTh, B TOM YHCIIC YMEHHUE YUUThCS y IPYTUX JIOACH, TPHOOpeTaTh B
COBMECTHOM JCSATEIHbHOCTU HOBBIE 3HAHUSI, HABBIKU M KOMIIETEHIIMU U3 OIbITA IPYTHUX;

HE0OXOIUMOCTHIO B JOPMUPOBAHUYU HOBBIX 3HAHUIA, B TOM YHCIIe ()OPMYJIUPOBATH UICH, TOHSTHSI,
THIOTE3bI 00 00BEKTAX U SIBICHUSX, B TOM YHCJIE paHee HEHM3BECTHBIX, 0CO3HABATH Ne(DUIIUTHI COOCTBEHHBIX

3HAHUW U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALIMIO, BOCHIPUHUMATh CTPECCOBYIO CUTYALIMIO KaK BbI30B,
TpeOYIOLNi KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIe PELICHUs U JeHCTBUS, OPMYIHPOBAThH U OLICHUBATh
PHUCKH U TIOCIEACTBHS, (POPMHUPOBATH OTIBIT.

METANPEJMETHBIE PE3YJIbTATHI

MeTtanpenmeTHble pe3yIbTaThl OCBOSHUS MPOTrpaMMbl yueOHOTo mpeaMera «MaTeMaTHKa
XapaKTepU3yIOTCS OBIAJCHUEM VHUBEPCANbHLIMU HOZHAGAMEIbHBIMU OeliCMBUIMU, YHUBEPCATbHbIMU
KOMMYHUKAMUGHBIMU 0eUCMBUAMU U YHUBEPCANbHBIMU PESYTAMUBHBIMU OeLCMBUAMU.

1) Vuusepcanvhvie noznasamenvnsle Oeticmsus obecneuusaiom Qopmuposanue 06a306bix KOCHUMUBHbIX
npoyeccos 00yuanwuxcs (0c6oeHue Memoo08 NOHAHUS OKPYICAIOUjec0 MUpa, NpUMeHeHUue 102U4eCcKuXx,
ucc1e008amenbCKux onepayuti, ymeHut pabomams ¢ ungopmayueti).

Ba3oBble JJornuyeckue geiicTBUA:

— BBIABJIATH U XapPaKTECPU30BaATh CYIIECCTBEHHBIC IIPU3HAKU MATEMATUICCKUX 06T>CKTOB, HOHHTHP'I,
OTHOIIICHUH MECXKOY NOHATUAMU,

— (dopmynHupoBaTh ONpeeeHUs MOHATHI; YCTaHABINBATH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKALIUH,
OCHOBaHUS JJ1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAIH3a;

— BOCHPUHUMATh, OPMYIUPOBATH U MPe0OPa30BBIBATH CY)K/ICHUS: YTBEPAUTEIbHBIEC U
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE;

— YCJIOBHBIC; BBIABJITE MATCMATUYCCKHUC 3dKOHOMCPHOCTH, B3aUMOCBA3U U IIPOTUBOPCUUS B Q)aKTaX,
JaHHBbIX, Ha6J'IIOI[eHI/IHX U YTBCPIKIACHUAX,

— Hpcajiaratb KpUuTCpHUU JJIA BbISABIICHUS SaKOHOMepHOCTeﬁ u HpOTHBOpC‘IHﬁ;

— JACJIaTb BbIBOJALI C UCIIOJIb30BAHUCM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U HHAYKTUBHBIX
YMOSaKqueHHﬁ, YM03aKHIOquHﬁ I10 aHAJIOT'HH,

— pa3bupaTh 10Ka3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHHUH (TIpsAIMbIE U OT IPOTUBHOT'O), TPOBOIUTH
CaMOCTOSITENIbHO HECIIOKHBIE I0KA3aTEeNIbCTBA MaTeMaTUYECKUX (PaKTOB, BBICTPAUBaTh apryMEHTAIHIO,
HPUBOJIUTH IPUMEPBI U KOHTPIIPUMEPHI;

— 000CHOBBIBaTh COOCTBEHHBIC PacCCyxACHUA BBI6I/IpaTL crocoo peaicHuAd yqe6H0171 3agauun
(CpaBHI/IBaTL HCCKOJIBKO BAPHUAHTOB PCIICHUA, BBI6I/IpaTB HanOoJee MOAXOOSIIHHI C y‘-IéTOM
CaMOCTOATCIIbHO BBIACICHHBIX KpI/ITepI/ICB).

ba3oBble uccienoparelbcKue AeiicTBHS:
— HCIIOJIB30BaTh BOIIPOCHI KaK HCCIIeJ0BaTEIbCKUM HHCTPYMCHT ITIO3HAHU,

— (opMyIHPOBATH BOIIPOCHI, (GPUKCUPYIOIIUE POTUBOPEUNE, IPOOIIEMY, CAMOCTOSTENIEHO
yCTaHaBJIMBATh KCKOMOE U IJaHHOE, (POpPMUPOBAThH TUIIOTESY,

— apryMEHTHUPOBAThH CBOIO IO3ULUIO, MHEHHUE;

— IMPOBOAUTH IO CAMOCTOATCIIBHO COCTABJICHHOMY IIJIAHY HECJIO0KHBIN 9KCIICPUMCHT, H€6OHBH_IOG
WCCIIeIOBAaHUE 110 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO O0BEKTa, 3aBUCIMOCTEN OOBEKTOB
MEXTy CO0OI;

— CaMOCTOSITENIEHO (OPMYITUPOBATh 0000IIEHNUS ¥ BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOICHUs, MICCIICIOBAHNUS, OIICHUBATH JJOCTOBEPHOCTH IMOTYUYCHHBIX PE3YJIHTATOB, BHIBOJOB U
00001IIeHII; POTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh MPETIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.



Pabora ¢ undopmanmeii:

— BBIABJIATH HEAOCTATOUYHOCTHh U I/I36BITO‘IHOCTI> I/IH(l)OpMaHI/II/I, JaHHBIX, HeO6XOI[I/IMI)IX JJIs peHIeHI/IfI
3a/1a4u;

— BbIOMpATh, aHAJTU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIUIO PA3IUYHBIX
BUJIOB U (DOPM NpEACTABIICHUS;

— BbIOMpaTh opMy IpeacTaBIeHUs HHPOPMAIK U WILTIOCTPUPOBATH pellaeMble 3a7aul CXEMaMH,
quarpammamu, HHOM rpa@ukoi 1 ux KOMOMHAIMSIMUY;

— OIIEHMBATh HAJEKHOCTh HHPOPMAIINH 110 KPUTEPUSIM, MPEIJIOKEHHBIM YUUTENIEM HIIN
c(OpMyYIMPOBAHHBIM CAMOCTOSTENIBHO.

2) VHueepcanvHvle KOMMYyHUKamueHbwle Oeticmeusi 00ecneuusam chopmupo8aHHoOCmyb COYUATLHbIX
HABBLIKOB 00Y4aAIOUWUXCAL.

Oo0menue:
— BOCHPHUHUMATH U (OPMYJIUPOBATE CYXKJICHHS B COOTBETCTBHH C YCIOBHSAMH M LEISIMHU OOIICHUS;

— SICHO, TOYHO, I'paMOTHO BbIpAKaTb CBOIO TOYKY 3PCHHA B YCTHBIX U IIMCbMCHHBIX TCKCTaX, 1aBaTbh
IMOSICHCHMUS 110 X0y PCIICHHUA 3aJa4l, KOMMEHTUPOBATh HOJ'Iy‘lCHHBIfI pE3YIbTAT,; B XOIE 06CY}I(,I[6HI/IH
3a/1aBaTb BOIIPOCHI 11O CYIICCTBY O6CY)KI[3€MOI>1 TCMBI, HpO6J'IeMI>I, pemaeMoﬁ 3aJa4u, BbICKA3bIBATb
HNACHU, HAIICJICHHBIC HAa ITOHUCK PCIICHUS

— COITOCTABJIATH CBOU CYXKICHUSA C CYKACHUAMU APYTIUX YUACTHUKOB JHAJIOra, O6H3py>I(I/IBaTI>
pasiiiauc u CXoaCTBO HOSI/IHI/Iﬁ;

— B KOPPEKTHOI Gopme popMyIupoBaTh pa3HOIIACHS, CBOH BO3PAKECHHUS,;
— TPEICTaBIATh PE3yNbTaThl PEIICHUS 33/1a4H, YKCIIEPUMEHTa, UCCIIEOBAHUS, TPOEKTA;

— CaMOCTOSITENIbHO BBIOMPATh (POpPMAT BBICTYIUICHHUS C YUETOM 3ajjayu MpEe3eHTaluu U 0COOCHHOCTEH
ayJUTOpUH.

CoTpyaHnuecTBo:

— IIOHHUMATh U UCIIOJIB30BaTh IPCUMYLICCTBA KOMaHIHOH 1 HHI(HBH,HyaHBHOﬁ pa6OTLI IIpu pCHICHUHA
y‘le6HBIX MAaTeMaTUYCCKUX 3aJa4;

— TPUHUMATH 1IeJTb COBMECTHOM JeSATEIbHOCTH, TNIAHUPOBATh OPraHU3aIIUI0 COBMECTHOM padoThI,
pacnpenensaTh BUAbl paboT, JOrOBapUBaThHCS, 00CYKIaTh MPOIECC U pe3yabTaT padoThI;

— 0000111aTh MHEHUS HECKOJIBKUX JIIOJIeH; y4acTBOBATh B IPYMIIOBBIX (popMax paboTsl (00CyKaeHuU,
00OMEH MHEHHSIMU, MO3TOBbIE LITYPMBI U JIP.);

— BBITIOJHATH CBOIO 4aCTh pa6OTBI U KOOPAWHHUPOBATH CBOU HCﬁCTBHH C ApYI'uMU WICHAMU KOMAaHbI;

— OLEHHMBATh KaYeCTBO CBOETO BKJIaJa B OO POAYKT 110 KPUTEPUAM, c(HOpMyITUpPOBAaHHBIM
Y4aCTHUKAaMHU B3aUMOJCHCTBUS.

3) Vuueepcanvhuvie pecynamuesnsie oelicmsus obecneuusaom Gopmuposarue cCMoviCl08blX YCMAHOBOK U
HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuszaums:

— CaMOCTOSITENILHO COCTABJIATH IJIaH, AITOPUTM PELICHUS 3a7auu (WM €ro YacTh), BRIOMPATh CIoco0
pereHust ¢ y4ETOM UMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh
KOPPEKTHPOBATH BapUAHTHI pEIICHUH ¢ y4ETOM HOBOM MH(pOPMALINH.



CaMOKOHTPOJIb:

— BJIAACTH CIIOCOOaAMM CaMOIIPOBEPKH, CAMOKOHTPOJIA MPOoLECCa U pE3yJibTaTa pCIICHUA

MaTeMaTUYEeCKOM 3a1adu;

— MPEABUIETh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTb IIPH PEILICHNH 33/1a4¥, BHOCUTh KOPPEKTUBHI B

JACATCIIBHOCTh HA OCHOBE HOBBIX O6CTO$IT€.]'H)CTB, HaﬁﬂeHHBIX OIHI/I60K, BBISIBJICHHBIX pr,)lHOCTGfI;

— OIICHUBATb COOTBECTCTBUEC PEIyJIbTaTa ACATCIbHOCTHU IMOCTaBJICHHOM eI 1 yCIIOBHAM, OOBACHATH
MIPHUYUHBI JOCTHIXKCHUSA WU HEAOCTUIKCHU LICJIN, HAXOAUTH OH_II/I6Ky, JaBaTb OCHKY HpI/IO6peTéHHOMy

OTIBITY.

IMPEAMETHBIE PE3YJIbTATDI

Yuciia 1 BLIYUCJIECHUA

[ToHrMaTh ¥ IPAaBUIBHO YHOTPEOIATH TEPMHUHBI, CBSA3aHHBIE C HATYPAJIIbHBIMU YHCIIaMHU, OOBIKHOBEHHBIMU
U JIECATUYHBIMU JIPOOSIMH.

CpaBHMBATH M YHOPSIOUYMBATh HaTypalbHbIC YHCIIA, CPABHUBATH B IPOCTEUIINX CIy4asiX OOBIKHOBEHHBIE
JIpOOH, TECATUIHBIC TPOOH.

CoOTHOCUTH TOUKY Ha KOOPJIMHATHOM (UHUCIOBOI) MPSAMOIA C COOTBETCTBYIOLIMM €i YUCIIOM U U300paxaTthb
HaTypaJIbHbIE YMCJIa TOUKAMH Ha KOOPAMHATHOMN (YUCIIOBOM) IPSIMOH.

BrimonsaTe apupmMeTHuecKue JecTBUS C HaTypaTbHBIMU YHCIIaMH, ¢ OOBIKHOBEHHBIMH JPOOSIMU B
MIPOCTEUINX CITyYasix.

BBINOIHATE IPOBEPKY, NPUKHUJIKY PE3yJIbTaTa BEIYUCICHUN.

OxpyrisTh HaTypajabHbIE YHCIA.

PenmieHne TeKCTOBBIX 3aa4

Perrate TEKCTOBBIC 3a1a4M APUPMETHICCKUM CIIOCOOOM U € ITOMOIIBIO OPraHU30BAaHHOTO KOHEYHOTO
niepebopa BceX BO3MOXKHBIX BAPHAHTOB.

Perrats 3a1a4m, coeprkaiine 3aBUCUMOCTH, CBSI3BIBAIOIIHE BEJTMUUHBI: CKOPOCTh, BPEMsI, PACCTOSIHUE;
IICHA, KOJIMYECTBO, CTOMMOCTb.

Hcnonbs30BaTh KpaTKue 3aMmucH, CXEMbI, TaOIUIIbI, 0003HAUYCHHMSI TIPU PEIICHUH 3a7a4.

ITonp30BaThLCa OCHOBHBIMU CANMHUIAMHU U3MECPCHUA: LICHBI, MACChl; PAaCCTOAHUA, BDEMCHH, CKOPOCTH;
BbIpaXXaTb OJHU €AWMHUIBI BEJIN- YWHBI YCPE3 APYTUC.

W3BnekaTh, aHATU3UPOBATH, OIIEHUBATh HH()OPMAIIHIO, IPEICTABICHHYIO B TA0JIHUIIE, HA CTOIO0YATOMN
JuarpaMMme, HHTCPIPETUPOBATE MPCACTABJICHHBIC JaHHBIC, UCIIOJIB30BAaTh JAHHBIC TP PCIICHHUU 3aaa4.

Harasiinas reomerpust

[Tosnb30BaThbCs reOMETPUUECKUMHU MOHITHSIMU: TOUKA, NPsiMasi, OTPE30K, JIyd, YI0Jl, MHOTOyTOJIbHUK,
OKPYHOCTb, KPYT.

[IpuBoauTE MpUMepsl 00BEKTOB OKPYKAIOIIET0 MUPA, UMEIOHINX (POPMY U3yUEHHBIX T€OMETPUUECKUX
duryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yTJIaMH: BEpIIMHA CTOPOHA; C MHOTOYTOJIbBHUKAMHU: YToJ,
BEpILIMHA, CTOPOHA, IMaroHajb; C OKPY>KHOCTBIO: paJyc, AUAMETP, LIEHTP.

N306paxaTh u3yueHHble reoMeTpuueckre GUrypbl Ha HETMHOBAHHOM M KJIETYaTON OyMare ¢ oMOUIbIO
LHUPKYJIS ¥ IMHEHKU.

HaxoauTs 1MHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C TIOMOIIIbIO IMHEHKH, CTPOUTH OTPE3KU
3aJJaHHOM JUTMHBI; CTPOUTH OKPYKHOCTb 33JJaHHOTO pajnyca.

Hcnonb30BaTh CBOICTBA CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaJIpaTa JUisl UX MOCTPOSHUS, BBIYMCIICHUS



IUIOINAAM U TIEpUMETpA.

Bbruncnare nepumeTp M miiomabs KBajapara, npsiMoyrojibHUKa, (Uryp, COCTaBIEHHBIX U3
NpSMOYTOJIBHUKOB, B TOM YHclie PUTyp, H300pakEHHBIX Ha KJIeTYaToi Oymare.

[Tonp30BaThcs OCHOBHBIMM METPUYECKMMHU €AMHULIAMU U3MEPEHUS JUTMHBI, TUIOILAAN; BEIPAXKaTh OJJHU
€IMHHULIbI BEJINYMHBI Yepe3 ApyTHE.

Pacno3HaBath napauienenumnes, Kyo, UCIoJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo IpaHb, U3MEPEHUS;
HaXOJUTh U3MEPEHMS NapajuieNenunena, Kyoa.

Brrancnare 060b6€M Ky0a, nmapasuienenumeaa no 3aJaHHbIM U3MEPEHUSM, N10JIb30BaThCs €AMHULIAMU
u3MepeHus oobéMa.

Pemarts HECT0XKHBIE 3aaa4u Ha UBMCPCHUC I'COMCTPHUICCKUX BCIIMYUH B IIPAKTUYCCKUX CUTYyaALlUAX.



TEMATHUYECKOE IINTAHUPOBAHHUE

n/n

HanmenoBaHHe pa3/iesioB H TeM
MPOrpaMMbl

KoanuecTBo yacoB

BCero

KOHTPOJIbHbIC
padoTbI

npaKkTHYeCKHe
padoTbI

JaTa
H3y4YeHHs!

Buabl 1eATeJIbHOCTH

Bunapbl,

hopmsbr
KOHTPOJIs

DJIeKTPOHHBIE
(uudposbie)
obpa3oBaTebHbIe
pecypcesl

Paznen 1. Harypanbhbie yncia. JleficTBUsI ¢ HATYPaJbHBIMU YHCIAMHU

1.1.

ﬂeCﬂTl/I‘iHaﬂ CUCTEMa CYHCIICHH.

3

tlm'a'rb, 3aIMCbIBaTh, CPABHUBATH HATYPAJIbHBIC YMCJIa; IIpE€UIaraTtb U o6cy>{<,£[a'rb CIIoCcoObI
yOnopsaao4ruBaHUs YUCEIT;

VYerHbrit
oI1poc;
TTuceMeHHBIIH
KOHTPOJIb;

1.2

Psan HaTypaJIbHbIX YUCEII.

I’II/ITaTL, 3aIMChIBaTh, CPABHUBATH HATYPAJIbHBIC YHCJIA; TIPEUIaraTh 1 06Cy)K,HaTI: €roco0bl
YHIopssAOYNBaHUS YHUCEIT;
OrnuceIBaTh CBOMCTBA HaTypajJbHOTO psAAa;

YerHbrit
orpoc;
ITucermenHsIi
KOHTPOJIB;

Harypanbhbiii psj.

Yurats, 3aMUCHIBATH, CPABHUBATH HATYPAJIbHbIE YHUCIIA; IPEIAraTh U 00CYkKJaTh CIOCOOBI
YNOPSIIOYMBAHUS UUCETT;

YcrHbIit
orpoc;
[TuceMeHHbIi
KOHTPOJIb;

1.4.

Yucno 0.

I/ICCHGHOB&TB CBOICTBa HaTypaJbHOTO psjia, YMCEIl Owml IIpH CJIOKEHUU U YMHOKCHUH

YcrHbrit
orpoc;
ITucermeHHbII
KOHTPOJIB;

1.5.

HarypanbHble yncia Ha KOOPJUHATHON
TIPSMOIA.

V300paxaTh KOOPIMHATHYIO MPAMYIO, OTMEYATh YHCJIa TOUKAMH Ha KOOPAUHATHOM MPSAMOIA,
HaXOJUTh KOOPJIMHATHI TOUKH;

YeTHbrit
orpoc;
IIncemennsIii
KOHTPOJIB;

1.6.

CpaBHeHUE, OKPYIJICHUE HATYPaJIbHbIX
qucel.

qI/ITaTI), 3aluChiBaTh, CPABHUBATh HATYPaJIbHbBIC YHCIIA; IpEaJiaraTtb U o6cy>1<,£[a'rb CIIOCOOBI
yOnopsaao4rnBaHUs YUCEIT,

VYcrHbrit
onpoc;
TIucbmeHHbIH
KOHTPOJIb;

1.7.

Apudmernyeckue neiicTBus ¢
HATypaJIbHBIMH YHCIAMU.

BrImonusTh apiuMeTHIECKIEe IEHCTBHS C HATYPATbHBIMH YHCIAMH, BEIYHCIIATD 3HAYCHUS
YHCIIOBBIX BBIPAKEHHI CO CKOOKaMH 1 63 CKOOOK;

YcrHerit
oIIpoc;
ITucpmennsbIit
KOHTDOJIB;
Konrponbsnas
pabora;
TectupoBanue;

CBoiicTBa HYJIS TIPU CIIOKEHUH
YMHOKEHUH, CBOMCTBA €TMHUIIBI ITPU
YMHOKEHHUH.

HccnenoBath CBOWCTBA HATYPAIBHOTO psia, urces 0 u 1 IpH CIIOKEHHH B YMHOXCHHH;

YcrHbIi
orpoc;
TTucbMeHHbIH
KOHTPOJIb;




1.9. [ IlepemecTuTenbHOE U COYETATEIBHOE 3 Hcnonb30BaTh MpH BHIYUCICHUIX IEPEMECTUTENBHOE U COUETATEIbHOE CBOWCTBA CJI0KEHUS U YTt
CBOWCTBA CIIOKEHUSI U YMHOXKCHHUS, YMHOXEHHSI, PacIipeICIUTEIbHOE CBOWCTBO YMHOXKCHHS; orpoc;
pacnpeienuTeIbHoe CBOUCTBO [MucbmeHHbIH
YMHOKCHHUSL. KOHTPOJIb;

Konrponsnas
pabora;
Tectuposanue;
1.10. | Henutenu u kpaTHbIE YUCia, 3 DopMynHpoBaTh onpeaeaeH s ASIUTeNs U KPaTHOTO, Ha3bIBaTh JACIUTENIN U KPaTHbIC YUCIa; YcrHbrit
pa3noKeHHe YKCiia Ha MHOKUTEIH. pacro3HaBaTh IPOCTHIC M COCTABHBIC YHCIA; (OPMYIIUPOBAThH U IPHUMEHSATh IPU3HAKH oI1poc;
enuMocTH Ha 2, 3, 5, 9, 10; mpUMEHSTh allrOPUTM PA3JIoKEHHUs YKCia Ha IIPOCThie MHOXHUTENH; | IIncbMeHHbIH
HAXOJHUTh OCTaTKU OT AEJIEHHS M HEIIOJIHOE YaCTHOE; KOHTPOJIb;
1.11. | Jlenenue ¢ ocTaTkoM. 3 DopMyIHpOBATh ONpPECICHHS ACIUTEN U KPAaTHOTO, Ha3bIBaTh ACNUTEIN U KPaTHBIC YUCTIA; YerHbrit
pacro3HaBaTh MPOCTHIE M COCTABHBIC YHCIA; (OPMYIINPOBATH U MPHUMEHSATh IPU3HAKH 0Tpoc;
JlenuMocTH Ha 2, 3, 5, 9, 10; mpuMeHATh alrOpUTM Pa3iokKeHUs Yicia Ha POCThle MHOXUTENH; | ITnchMeHHBIH
HaXOJWUTh OCTATKU OT JICJICHUS M HETIOIHOE YaCTHOE; KOHTPOJTb;
1.12. | IIpocTele 1 COCTaBHbIC YUCIIA. 2 YuraTh, 3aIIMCHIBATh, CPABHUBATH HATYpaJIbHBIC YKCIIA; MPEUIaraTh 1 00CYyKAaTh CIIocOObI YcrHblit
YIOPSIIOYMBAHUS YUCEIT; orpoc;
BepHo ucronb30BaTh B peuy TEPMUHBI "TIPOCTOE YUCIIO; COCTABHOE YKCIIO0; B3AUMHO HPOCTHIC ITuceMeHHBIH
ypcna"; KOHTPOJIb;
[TpuMeHSITh aITOPUTM PA3JIOKESHUS HA POCTHIC MHOXKHTEIH;
1.13. | Ipusnakn nenmumoctu Ha 2, 5, 10, 3, 9. 4 DopMyIHpoBaTh ONpeeIeH s AeNUTENsS U KPaTHOTO, Ha3bIBaTh ACIUTENN U KPaTHBIC YUCIIa; Ycrublit
pacro3HaBaTh MPOCTHIC M COCTABHBIC YHCIA; (OPMYIIUPOBATH U IPHUMEHSATh IPU3HAKH oI1poc;
JIeNUMOoCTH Ha 2, 3, 5, 9, 10; IpUMeHATH allTOPUTM Pa3JIoKeHHUs YHcia Ha IIPOCThIe MHOXUTENH; | IInchMeHHBIH
HaXOJHUTh OCTATKU OT JICJICHUS M HETIOJIHOE YaCTHOE; KOHTPOJIb;
Konrponsnas
pabora;

1.14. | CreneHb ¢ HATYpalIbHBIM MOKa3aTenem. | 2 3anmuchIBaTh NPOU3BEICHNE B BH/IC CTETICHHU, YUTAThH CTEIICHHU, HCTIOIb30BaTh TEPMHHOJIOTHIO VYerHbrit

(OCHOBaHME, MOKA3aTeNb), BEIYUCIIATH 3HAUYCHHUS CTEIICHEH; 0mpoc;
IIncemennsIii
KOHTPOITB;

1.15. | YucnoBsle BbIpaKeHHs; HOPSAIOK 2 BeinonuaTs apudMeTnuecKe JeUCTBHS ¢ HATypabHbIMU YHCIIAMU, BBIYUCIIATH 3HAYCHUS YcrHblit

JIENCTBHIA. YHCIIOBBIX BBIPAKEHUH CO CKOOKaMH 1 6e3 CKOOOK; 0npoc;
TIucbmeHHbIH
KOHTPOJIb;

1.16. | Pemenne TEeKCTOBBIX 3a7ad Ha BCE 5 Pemnrath TEKCTOBBIC 3a/ja41 apUPMETHIECKUM CIIOCOOOM, UCIIOJIb30BATh 3aBUCUMOCTH MEKILY YerHbrit
apudmeTHyecKre 1eUCTBYS, Ha BEJIMYMHAMH (CKOPOCTB, BPEMSI, PACCTOSHHUE; 1I€Ha, KOJINYECTBO, CTOMMOCTB U JIp.): 0I1poc;
JIBIJKCHUE U TTOKYTIKH aQHAIU3MPOBATh M OCMBICIMBATH TEKCT 3a]1a4H, IepeopMyIupoBaTh yCIOBHE, U3BICKATh ITucermenHbIi

HEeoOXOUMBIE JIaHHBIE, YCTAHABINBATH 3aBUCHMOCTH MEK/ly BEIMYMHAMH, CTPOUTH JIOTHYECKYIO | KOHTPOJIb;
LIETIOUKY paccy KIeHHUH; Konrponsnas
pabora;

Hroro no paszzeny: 43

Paznen 2. Harisianast reomeTpust. JINHAK HA UI0CKOCTH

2.1. | Touka, nmpsiMasi, OTPE30K, JTyH. 1 Pacnio3HaBaTh Ha YepTekKaxX, PUCYHKAX, OMTUCHIBATD, HCIIONb3YS TEPMHUHOJIOTHIO, ¥ M300pakaTh ¢ | Y CTHBII

TIOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, JIyd, YToJl, TIOMaHYyIo, onpoc;
OKPYKHOCTb; ITuceMenHbIi

KOHTDOIIB;




2.2. | JlomaHas. 2 Pacrnio3HaBaTh Ha 4epTexax, PUCyHKaX, ONUCHIBATh, HCHOJIb3Ys TEPMHHOJIOTUIO, U U300paxaTh ¢ | YCTHBIH
MOMOILIBIO YePTEKHBIX HHCTPYMEHTOB: TOUKY, IPSAMYIO, OTPE30K, JIy4, YToJl, JOMaHyIo, orpoc;
OKpY’>KHOCTb; [MucbmeHHbIH
BLI'-[HCJ'[S{T]: JJIAHBI O'T‘pC3KOB, JIOMAHBIX KOHTpOJ'IB;

2.3. | U3mepenue umHbI OTpe3Ka, 2 Bbruncnars JUIMHBL OTPE3KOB, JIOMaHBIX; YcrHblit
METPHUYECKHE eIUHULIBI N3MEPEHUs. IToHnMaTh M UCTIONB30BATh NPH PEILICHUH 33124 3aBHCUMOCTH MEX/y €IMHUI[AMU METPUYECKOH | oIrpoc;
JUTMHBL. CHCTEMbI Mep; 3HAKOMHUTBCS C HEMETPHUECKUMH CHCTEMaMH Mep; BbIpa)kaTh JUIMHY B Pa3IN4HbIX | [IucbMeHHBII

€IMHHULAX U3MEPEHNUS; KOHTPOJIb;

2.4. | OKpYXHOCTb U KPYT. 1 HMcnonps30BaTh IMHEHKY M TPAHCTIOPTHP KaK MHCTPYMEHTHI ISl TOCTPOCHUS M M3MEPEHHUS: YerHbrit

M3MEpSTH JUIMHY OT pPe3Ka, BeIMUUHY yTJia; CTPOUTh OTPE30K 3aIlaHHOMN JUIMHBI, YTOJl, 3aAaHHOH | Oompoc;
BEJIMYMHBI; OTKJIAbIBATH UPKYJIEM PaBHBIE OTPE3KH, CTPOUTH OKPYKHOCTb 3a/JaHHOTO paauyca; | [TucbMeHHbIi
300paxaTh KOHPUIYPALIMK TE€OMETPUIECKUX (PUTYDP U3 OTPE3KOB, OKPYKHOCTEH, X YacTeil HA | KOHTPOJIb;
HEJIMHOBAHHOM U KJIETYaTo# OyMmare; mpeyiarath, ONMCHIBaTh U 00CYKIaTh CIIOCOOBI,

aITOPUTMBI TIOCTPOCHHUS;

2.5. | Ipakruueckas padora «Iloctpoenue 1 Pacnio3naBath Ha uepTexax, pUCyHKaX, OIHMCHIBATh, UCIIOJb3Ysl TEPMHUHOJIOTHUIO, ¥ n300paxats ¢ | [Ipakriueckas

ysopa u3 OprM(HOCTeﬁ)), IIOMOLIBIO l{epTé)KH]:[X l/lHCprMeHTOBZ TO‘{Ky, HpﬂMy}O, OTpe3OK, JIy4, yl"O.J'I7 HOMaHy}O, paGOTa;

OKPYKHOCTb;
N306paxkath KOHPUTypaLuK TEOMETPUIECKUX (PUTYp U3 OTPE3KOB, OKPYIKHOCTEH, X YacTeil Ha
HEJIMHOBAHHOMW M KJIETYaTOH OyMare; mpeasarath, OMUChIBaTh U 00CYKIaTh CIIOCOOBI,
AITOPUTMBI TIOCTPOCHHUS;

2.6. | Vrom. 1 Hcnonbs3oBaTh IMHEHKY M TPAHCTIOPTHP KaK HHCTPYMEHTHI ISl TIOCTPOSHUS M U3MEPEHHUS: Ycrublit
M3MEpATH JUIMHY OT pe3Ka, BeJIMUUHY yTJIa; CTPOUTH OTPE30K 3a/laHHOM JUIMHEI, YTOJI, 3aJaHHOH | oIIpoc;
BEJIMYMHBI; OTKJIAIbIBATH IUPKYJIEM PaBHBIC OTPE3KH, CTPOUTH OKPYKHOCTb 3aJIaHHOTO pajuyca; | [IucbMeHHbIi
Pacnio3HaBath ¥ H300pakaTh Ha HEIMHOBAHHOW M KIIETYaTOM Oymare IpsiMOii, OCTPBIiA, TYIIOH, KOHTPOJIb;
pa3BEPHYTHIN YIJIbl; CPAaBHUBATH YTJIbI,

2.7. | Ipsamoii, ocTpslii, Tymoi u pa3BépHyThIiA | 1 Pacnio3naBath 1 H300paXkaTh HA HEIMHOBAHHOM U KJIETUYATO# Oymare mpsiMoid, OCTpPBIH, TYIOH, YerHblit
YTIIBL. Ppa3BEPHYTHIN YIIbl; CPAaBHUBATH YIJIbI; onpoc;

IIucemennsIii
KOHTPOITB;
2.8. | U3mepenue yrios. 2 Pacrio3naBath Ha uepTexax ¥ pUCYHKaAX; VerHbrit
B OKPY’KaloIlleM MHUpPE pa3HbIe BUJIbI YIJIOB.; oI1poc;
H300paxxats yrisl.; IucsmenHbIi
KOHTPOJIb;
KonTposnbHas
pabora;

2.9. | Ilpakruyeckas padora «IToctpoenue 1 M3MepsATh ¢ NOMOIIBIO HHCTPYMEHTOB M CPAaBHUBATh BEIHMYMHBI yI10B. CTpOUTH yribl 3aganHoil | [Ipaktiueckas
yrnosylIpakrudeckas padora BEJIMYMHBI C TIOMOIIBIO TPAHCIIOPTHPA. ; pabora;
«ITocTpoenue yriaos»

Hroro no pazaeny: 12

Paznen 3. O6bikHOBEHHBIE TPOOH

3.1. | ApoOs. 3 MopaenupoBath B rpaduuecKoii, mpeaMeTHON Gopme, C HOMOIIBIO KOMITBIOTEpa MOHATHS 1 VerHbrit

CBOWCTBA, CBSI3aHHBIE C OOBIKHOBEHHOM JPOOBIO; onpoc;
TTucbMeHHbIH

KOHTPOJIB;




3.2. | IlpaBuibHbIE U HENPaBUIbHbBIE JPOOH. 2 BepHo ucnonb30BaTh B peur TEPMUHbI "0OBIKHOBEHHAS JPOOB; YTt
YUCIIUTENb. 3HAMEHATEIIb; ompoc;
npaBUJIbHAS U HEMPaBUIbHAs APOOL"; [MucbmeHHbIH
Pacrnio3HaBaTh NpaBUIIbHBIEC M HENPABHIBHbIE IPOOH; KOHTPOJIb;

3.3. | OcHoBHOE CBOWCTBO JpOOH. 4 DopMyJIHPOBaTh, 3aMUCHIBATH C IOMOLIBI OYKB OCHOBHOE CBOWCTBO OOBIKHOBEHHOI Ap00H; YcrHblit
HCIOJIB30BaTh OCHOBHOE CBOWCTBO JAPOOY ISl COKpAIeHNUs JpoOeli U IPUBEASHHS IPOOH K oI1poc;
HOBOMY 3HAMEHATEIIIO; ITucpMeHHbIiH

KOHTPOJIB;

3.4. | CpaBuenue apobeii. 4 M300paxaTh OOBIKHOBEHHbIE JPOOU TOUKAMHU Ha KOOPAWHATHOI MPSIMOit; HCIOIb30BaTh YcrHbiit

KOOPAMHATHYIO IPAMYIO IS CPaBHEHHs JIpobeii; oIpoc;
TTucpMennbIi
KOHTPOJIb;
Konrponsnas
pabora;

3.5. | Cnoxenue u BbluMTaHHE 7 BeinonnsaTs apudMeTnueckue JeidcTBUs ¢ OOBIKHOBEHHBIMU APOOSMU; IPUMEHSTh CBOHCTBA Vernblii

O0OBIKHOBEHHBIX JIPOOEH. apudmernyecKux JeUCTBUIN IS PALIMOHAM3ALMY BBIYMCIICHUH; onpoc;
BeInonHATE NPUKKUAKY M OLEHKY pPe3yJbTaTa BBIUMCICHUI; Ipe/ularaTb ¥ NPUMEHSTh NPUEMBI IMucemenHsbIH
HPOBEPKHU BBIYUCIICHHUIA; KOHTPOJIb;

3.6. | Cmemannast 1po0b. 6 IpencraBisaTh cMelIaHHYIO Apo0b B BUJIC HEMPABUIILHOM U BBIACIATH LEIYHO YacTh YUCIIA U3 Ycrublit
HeTpaBUILHOI Ipoou; 0I1poc;
Pacro3HaBaTh HCTHHHBIE U JIOXKHBIC BHICKa3bIBAHUS O IPOOSX, IPUBOJUTE IPHMEPHI K TTucpMenHsbIi
KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUs 1 OTPHL[AHHS BBICKA3bIBAHUI; KOHTPOJIB;
KpuTuuecky oLeHHBaTh MOITYYEHHBIH PE3yJIbTaT, OCYIECTBIATS CAMOKOHTPOIIB, IPOBEPA KonTponbHas
OTBET Ha COOTBETCTBUE YCIOBUIO, HAXOAUTb OIIMOKH; pabora;

3.7. | YmHOXeHue u neneHne 0ObIKHOBEHHBIX | 8 BeInonHATh apupMeTHuecKre JeHCTBHSA ¢ OOBIKHOBEHHBIMHU APOOSMU; IPUMEHSTh CBOHCTBA Ycrubrit

nipo0eit; B3anMHO-00paTHBIE IPOOH. apr(pMeTHIECKHX JCHCTBUHI [ PAllHOHATN3AIMH BEIYUCIICHHI; oIpoc;
BhInonHATS MPUKHIKY U OLIEHKY pe3y/IbTaTa BEIYUCICHUH; IPeATaraTh U MPUMEHATh TPHUEMBI IIucemeHHsIi
MIPOBEPKM BBIYMCIICHHH; KOHTPOJIb;
Konrponsnas
pabora;
3.8. | Pemrenune TeKCTOBBIX 3a1a4, CO 5 IIpencTaBisTs cMenIaHHYIO JpOOb B BUJE HENPABHIBHOW M BBLACIATH LEIYIO YacTh YHCIIA U3 VcrHbIi
JIepIKaIUX IPOOH. HENpaBUWIBHOI 1pooH; 0mpoc;
Pemath TeKCTOBBIE 3a/ja4H, COJEPIKALLUE APOOHBIE JaHHbIE, U 331a4 HA HAXOXKACHUE YaCcTH IucpmenHbli
LEJIOT0 U LIEJIOTO 110 €r0 YacTH; BBISABIATH UX CXOACTBA U PA3JINUMS; KOHTPOJIb;
MojenupoBarth X0/ PeIIeH s 3a1a4H C MOMOLIBIO PUCYHKA, CXEMbI, TaOJIHILIbI; KonTposnbHas
paborta;

3.9. | OcHOBHBIC 32 Ja4ll HA IPOOH. 5 Pemath TeKCcTOBBIC 3a1a4H, CoepKaIIie IPOOHbIE JaHHBIC, U 3a1aUl Ha HAXOXKICHHUE YaCTH YcrHblit
LIEJIOT0 U LIEJIOTO 110 €70 YaCTH; BBIABIATH UX CXOACTBA U PA3INYMs; oI1poc;
MozenupoBaTh X0 PeIIeHHUs 331a4X C OMOIIBIO PUCYHKA, CXEMBI, TaOJIHIIBL; TTucpMeHHsbIi
ITprBoIUTE, pa36HUpaTh, OLEHUBATH PA3IMYHbIC PELICHHS, 3aIIHCH PEIIeHUI TeKCTOBBIX 3a11a4; KOHTPOJIB;

3.10. | IIpumeHeHne OyKB ISl 3aMUCH 4 DopMyIIMPOBaTh, 3aMUCHIBATH C OMOLIBIO OYKB OCHOBHOE CBOWCTBO OOBIKHOBEHHOI ApoOH; YcrHbi

MaTeMaTHYECKUX BBIPAXKEHUI 1 HCTIONB30BaTh OCHOBHOE CBOWCTBO POOH IS COKpaIleHus Apo0ei U MpUBEAEHUs ApoOH K orpoc;
MIPEIOKEHUH HOBOMY 3HaAMEHATEJIIO; IIucemennsIi
Pacnio3HaBaTh HCTHHHBIE U JIOXKHBIC BBICKA3bIBAHUS O APOOSX, TPUBOAUTH IPUMEPHI U KOHTPOJIB;
KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUS M OTPHUL[AHHS BBICKAa3bIBAHMUIA; KontposnbHas
paborta;
Hroro no pasaeny: 48




Paznen 4. Harsisiinast reomerpusi. MHOroyroJbHHKH

4.1. | MHOrOyronsHHKH. 1 OnuceIBaTh, UCIOB3Ysl TEPMHHOJIOTUIO, H300paXKaTh ¢ IIOMONIBIO YePTEKHBIX HHCTPYMEHTOB U | Y CTHBIH
OT PyKH, MOJIETTUPOBATh U3 OyMark MHOIOyTOJIEHUKH; ompoc;
ITprBoIUTE IPUMEpPH! 00BEKTOB PEATLHOr0 MUPA, HMEIOIIUX (POPMY MHOTOYTOJIBHUKA, IuceMeHHsbIi
IPSIMOYTOJIbHHKA, KBaJIpaTa, TPEyrolbHUKA, OLIEHUBATh UX JINHEIHbIE pa3Mepbl; KOHTPOJIB;
4.2. | YeTbIpEXyroibHUK, IPSMOYTOIbHHUK, 2 TpuBOAMTH IPUMEPBI 0OBEKTOB PEATFHOT0 MUPA, UMEIOIINX (JOPMY MHOTOYTOJIbHHKA, YcrHsrit
KBapar. IPSIMOYTOJIBHMKA, KBaJPaTa, TPEyroJdbHNKA, OLICHUBATh X JIMHEHHBIC pa3Mephl; oIpoc;
BBIUHCIATE: IEPUMETP TPEYTONBHHUKA, IPSMOYTONBHIKA, MHOTOYTOJIbHIKA; IUIONIA1b IuceMeHHbII
TPSIMOYTONIEHHKA, KBAJPaTa; KOHTDOIIB;
4.3. | IIpakruueckas padora «Iloctpoenue 1 Crpouth Ha HEJIMHOBAHHON M KJIETUaTON Oymare KBaJpar U NPsIMOYTOJIbHUK C 3a/laHHBIMHU Ipaxruueckas
IPSIMOYTOJIbHUKA C 33 JaHHBIMU JUIHHAMH CTOPOH; pabora;
CTOpPOHAMU Ha HEJMHOBAHHOM Oymarey.
4.4. | TpeyroabHuk. 1 Boruncnars: nepuMeTp TpeyroyibHUKa, MPSAMOYTOJIbHUKA, MHOTOYTOJIbHHUKA; TUIOMAb Ycrublit
IPSIMOYTOJIIBHHKA, KBapaTa; 0IIpoc;
H306paxaTh OCTPOYTOJILHEIE, IIPSIMOYTONBHBIE H TYIOYTOJIbHbIE TPEYTONBHHIKH; ITuceMeHHsbIi
KOHTPOJIIB;
4.5. | Inowans 1 nepuUMeTp NpsMOyTrojibHUKA | 2 BbIuncaTh: nepuMeETp TPEyroyibHUKA, MPSAMOYTOJIbHUKA, MHOTOYTOJbHHKA; TUIOIIA/b Ycrublit
¥ MHOTOYT'OJIbHUKOB, COCTaBJICHHBIX U3 HPSIMOYTOJIbHUKA, KBAJIPaTa; orpoc;
HPSIMOYTOJIbHUKOB, €AMHULIBI U3MEPEHUS HccnenoBaTh 3aBUCUMOCTD IUIOMIAAN KBAAPATa OT AJIHMHBI €70 CTOPOHBI; ITucbMeHHBII
TUIOLAIH. Hcnonb30BaTh CBOMCTBA KBAAPATHON CETKH JUISl TOCTPOEHUS (PUTYp; pa30OUBATh NMPSIMOYTOJIBHUK | KOHTPOJIb;
Ha KBaJpaThl, TPEYrOJbHUKHU; COCTABIATh (PUIypbI U3 KBAJPATOB U NMPAMOYTOJIBHUKOB U
HaXOJUTh UX IUIOIIA/Ib, Pa30MBaTh (PUI'YphI HA IPIMOYTOJIBHUKH U KBAJIPaThl U HAXOAUTh UX
TUIOIIA/ b}
BbIpaxaTh BEIMYMHY IUIOIAN B PA3IMYHBIX €ANHULIAX U3MEPEHUS METPHYECKOH CHCTEMBI MeEp,
MOHUMATh U HCIOJIb30BATh 3aBUCUMOCTH MEX/y METPHYECKMMH €JMHUIIAMH U3MEPEHUS
TUTOIIIA/TH;
4.6. | Ilepumerp MHOTO yroJbHHKA. 3 Beipakats BeMUMHY IUIOIIAH B Pa3JIMYHbIX SJUHULIAX U3MEPEHUS METPUUECKOH CUCTEMBI Mep, | Y CTHBII
MOHUMATh U MCIOJIb30BaTh 3aBUCUMOCTU MEX/y METPUUECKHMH €JMHULAMH U3MEPEHUS or1poc;
TUIOLIAH; TIuceMeHHBII
3HAKOMUTBCA C IIPUMEPAMU IPUMEHEHHS IUIOMAAU U IEPUMETPA B IPAKTUYECKUX CUTYaLUsIX; KOHTPOJIb;
Pemrats 3aa4n u3 pealbHOM KU3HHU, IPEAIaraTb 1 00CYKIaTh Pa3INUHbIE CIIOCOObI PELICHUS KontposnbHas
3aj1a4; paborta;
HWroro no pasneny: 10
Paznen 5./leciTHYHBIE IPOOH
5.1. | Jecaruunas 3amuck 1po0ei. 3 IpencraBisTh IECATUUHYIO 1pOOb B BH/E OOBIKHOBEHHOH, YHTATh U 3alIUCHIBATh, CPABHUBATH YcrHblit
JIeCSTHYHBIC IPOOH, IpeyIaraTh, 000CHOBBIBATh U 00CYKIATh CIIOCOOBI YIIOPS10UHBAHHS oI1poc;
JIECATHYHBIX POOCH; TTuceMeHHBIH
HW300paxars JecsATHIHbIE APOOU TOUKAMHU Ha KOOPAUHATHOIH IPSMOIi; KOHTPOJIB;

Pacnio3HaBaTh HCTHHHBIC U JIOYKHBIC BRICKA3bIBAHUS O Z[pO6}IX, TIPUBOAUTH IPUMEPLI U
KOHTPIIPUMEPHI, CTPOUTH BBICKa3bIBaHU U OTPULIAHUSA BBICKaSLIBaHHﬁ;




5.2. | CpaBHenue necsTHUHBIX 1pOOEit. 3 1 [IpeacTaBisATh JECATHYHYIO IPOOb B BUAE OOBIKHOBEHHOM, YNTATh U 3aIIUCHIBATH, CPABHUBATD YTt
JIeCATHYHbIE APOOH, mpeyaraTb, 000CHOBBIBATh M 00CYKAaTh CIIOCOOBI YIOPSAOUHBAHHS onpoc;
JICCATHYHBIX IPOOCi; [TuceMeHHbBIH
BBISABIATE CXOACTBA M PA3IHYMS MPABUIT ApUPMETHYESCKHUX ICHCTBHH C HATYypaIbHBIMU YHCJIAMH | KOHTPOJIb;
U JECSATUYHBIMU JIPOOSMHU, OOBSCHATD UX; KontposnbHas
TIpoBOANTH HCCIENOBaHMUS CBOHCTB IECATHYHBIX JPOOEii, ONMUPasCh Ha YUCIIOBbIE pabora;
9KCIIEPUMEHTHI (B TOM YHCJIE C TOMOIIBI0 KOMIIBIOTEPA), BBIABUTAaTh TUIIOTE3bI M MPUBOAUTD MX
000CHOBaHHS;

5.3. | Je#cTBus ¢ AECATUUHBIMU IPOOSMHU. 12 1 BBISBISITS CXOZCTBA U PA3INYKs MPABIIT apu(METHUCSCKUX ICHCTBUI C HATYpaJIbHBIMU YUCIaMH | Y CTHBIN
U IECATUYHBIMH JIPOOSMH, OOBICHSITH UX; or1poc;
BeinonsaTs apudMeTnueckue JeUCTBUS ¢ IECATUYHBIMU JIPOOSIMHU; BBIIOIHATH IPHKUIKY U ITucpmenHbIi
OLIEHKY pe3yJIbTaTa BbIYUCIICHUI; KOHTPOJIb;
IpumensTh cBOicTBA apudMeTHIeCKUX NSHCTBUI IS pPaLlMOHAIN3ALMHI BbIYUCIICHU; KonTtposnbHas
IIpoBoauTk Hcce0BaHUS CBOUCTB AECATHYHBIX JPO0OEii, ONUpasch Ha YUCIIOBbIE pabora;
9KCIEPUMEHTBI (B TOM YHUCJIE C IOMOILBIO KOMIIBIOTEPA), BbIABUTATh T'UIIOTE3bI U IPUBOAUTD UX
000CHOBaHHS;
KpuTnuecky oLeHUBaTh MOTYyYEHHBIH PE3yJIbTaT, OCYIECTBIATh CAMOKOHTPOIIb, IIPOBEPSS
OTBET Ha COOTBETCTBUE YCIOBUIO, HAXOAUTb OLIMOKH;
3HAKOMUTBCS C UCTOPUEH pa3BUTHUS apU(PMETUKH;

.5.4. | OkpyrieHue IecsITHYHBIX IPOOeii. 3 IpuMeHsTh cBOiCTBA apUPMETHIECCKHUX ISUCTBHI IS PALIMOHAIM3AL[MI BBIYUCIICHUIA; Ycrublit
ITprMeHATh IPaBHUIIO OKPYTIEHUS JECATHIHBIX JPoOei; oI1poc;

TTuceMenHbIit
KOHTPOJIB;
5.5. | Pemenue TekcTOBBIX 3aa4, 8 1 PemiaTk TeKCTOBBIE 3a1a4H, COJCPXKAILKE IPOOHbBIE JaHHbIE, U HA HAXOXKICHUE YaCTH LIEJIOr0 U YcrHbiit
CoZieprKaInX JPOOH. LIEJIOTO 10 €T0 YaCTH; BBISABIATH UX CXOACTBA U PA3JIHUMS; orpoc;

MozenupoBath X0/ PEIICHUS 3aa41 C TOMOIIBIO PHCYHKA, CXeMbl, Tabuibl. [IpuBOANTD, IIncemenHsIi
pa30oupaTh, OLEHUBATh PA3INYHbIE PEIICHUS, 3aAMIMCH PELICHNH TEKCTOBBIX 331a4; KOHTPOJIB;
KpuTnuecku oeHMBaTh MONTYYECHHBIH PE3yNIbTAT, OCYIIECTBIATL CAMOKOHTPOIb, IPOBEPAST KonTponbhas
OTBET Ha COOTBETCTBHE YCIOBUIO, HAXOAUTH OIIHOKH; padoTa;

5.6. | OcHoBHbIE 32 1a4n Ha IPOOH. 9 1 Pewiats TeKCTOBBIE 331a4H, COAEpIKALIME IPOOHBIE JaHHBIE, U HA HAXOXK/ICHUE YacCTU LIEJIOr0 1 VcerHbIit
LIEJIOrO 10 €r0 YacTH; BBISABIATH UX CXOACTBA U PA3JIHUMs; or1poc;
MouenupoBaTh X0 PEIIEHHs 3aJa41 C IOMOILBIO PUCYHKA, CXeMbI, Ta0NuLbl. [IpUBOANTD, ITucpmenHsbIi
pa30bupaTh, OLEHUBATh PA3IMYHbIE PEIICHUS], 3aIIMCH PELICHNH TEKCTOBBIX 331a4; KOHTPOJIb;
OnepupoBath APOOHBIMU YUCIIAMH B PEAJIbHBIX XKU3HEHHBIX CUTYALUSX; KonTposnbHas
KpuTnuecku oLeHUBaTh MOIYYEHHBIH Pe3yJIbTaT, OCYILECTBIATh CAMOKOHTPOIIb, IIPOBEPSS pabora;
OTBET Ha COOTBETCTBUE YCIOBUIO, HAXOAUTb OLIMOKH;

HWroro no pasneny: 38

Pazznen 6. Harasianas reomerpus. Tesia u purypsl B npocTpaHcTse

6.1. | MHOrOrpaHHUKH. 1 Pacrio3naBath Ha uepTexax, pUCyHKaX, B OKpYKaIOIeM MHPE IPSMOYTOJIbHBIN Ycrublit
IapaJuleNnenumes, Kyo, MHOTOTpaHHUKH, OIHCHIBATh, HCIIONB3Ysl TEPMUHOJIOTHUIO, OLICHUBATh oI1poc;
JINHEIHbIE pa3Mepsl; TTuceMennbIit
ITprBOIUTE PHMEPH! 00BEKTOB PEeaTbHOr0 MUPa, HMEIOMUX (HOPMY MHOTOIPaHHHKA, KOHTPOJIB;

TIpAMOYTOJIBHOI'O apajuieaenunena, Ky6a;
Pacnio3HaBaTh HCTHHHBIC U JIOYKHBIC BRICKA3bIBAHUS O MHOT'OrpaHHUKaXx, MIPUBOANUTE IIPUMEPBI U
KOHTPIIPUMEPHI, CTPOUTH BbICKa3bIBaHU U OTPULIAHUSA BBICKaSLIBaHPIfI;




6.2. | M300paxeHne MHOTOrPaHHUKOB. 1 Pacno3HaBath Ha yepTexax, pUCyHKaX, B OKPYKarOLEM MUPE NMPSIMOYTOIbHBII YTt
HapaJuiesienumne], Kyo, MHOrOrpaHHHUKH, OIUCHIBATh, HCIOJb3ys TEPMUHOJIOTHIO, OLICHHBATh orpoc;
JINHEHHBIE Pa3Mephl; [MucbmeHHbIN
M300paxaTh MHOTOIPaHHHUKHU Ha KJIETYaTOi Oymare; KOHTPOJIb;
6.3. | Mozaenu npoCTpaHCTBEHHBIX TEJ. 1 MonenupoBats Ky0 u napanienenune] u3 OymMars ¥ Npo4ux MaTepuaiioB, 00bICHATE CIOCO0 Ycrubrit
MOJICJINPOBAHHS; 0Ipoc;
IIucemenHsIi
KOHTPOJIb;
6.4. | IlpsimoyroabHbIil napautenenunes, kyo. | 1 PacniozHaBath Ha uepTexkax, pUCYHKaX, B OKPYKAIOIIEM MUPE IPSIMOYTOJIbHbIH Ycrublit
napajuleNnenurnes, Kyo, MHOrorpaHHUKHU, OIUCHIBATh, UCHOJIb3Ys TEPMHHOJIOTUIO, OLIEHUBATD or1poc;
JIMHEHHbIE Pa3MepBl; ITucpmenHbIi
HM300paxars Ky0 Ha KiieTuaToit Oymare; KOHTPOJIb;
HccnenoBarh cBoiicTBa Ky0a, IPSIMOYTOJIBHOTO TapaJuleIenuIea, MHOTOTPAHHUKOB, UCIIOIb3YsI
MOJIEIH;
6.5. | Pa3BépTku kyOa u mapasuienenumnesa. 1 HccnenoBarh cBOMCTBa Ky0a, IPSIMOYTOJIBHOTO TTapaJulelieIe/a, MHOTOTPaHHUKOB, UCHIONIB3Ysl | Y CTHBII
MOJIEIH; oI1poc;
MogzenupoBath Ky6 U mapajuIeNenuie]] i3 OyMard 1 IpOviX MaTepHaIoB, OOBACHITE CIIOCO0 ITucpmeHHsbIi
MOJIEJIMPOBAHHS; KOHTPOJIB;
PacniozHaBaTh HCTHHHBIE U JIOXKHBIE BBICKA3bIBAHHS O MHOIOTPaHHUKAX, IIPUBOAUTE IPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUs M OTPHI[AHHS BBICKA3bIBAHUIH;
6.6.. [ IlpakTueckas padora «Pa3Béprka 1 M3roTaBinBaTh MPOCTPAHCTBEHHBIE (GUTYPBI; (UTYPBI U3 PA3BEPTOK; PACIIO3HABATH PA3BEPTKU IMpakTuyeckas
Ky0a». Ky0a 1 mapasieNnenumnesa.; padoTa;
6.7. | O6béM kyba, IPSIMOYTOIBHOTO 3 1 HccnenoBarh CBOMCTBa Ky0a, IPSIMOYTOJIBHOTO TTapaJuielIeHIIe/[a, MHOTOTPAaHHUKOB, UCIIONB3Ysl | Y CTHBII
napaienenurnesa MOJIENH; oI1poc;
Haxonuth H3MepeHHs, BEMUCIIATH IUIOMAb IOBEPXHOCTH; 00BEM Ky0Oa, IIPsSMOYTOIBHOTO ITucpmennsbIi
napajleNnenurnena; ucciaea0BaTh 3aBUCUMOCTb 00bEMa Kyba OT JIMHBI €ro pedpa, BBIIBUIaTh U | KOHTPOIIb;
000CHOBBIBATh TUNOTE3Y; KonTtposnbHas
Hab6nroaTs ¥ IPOBOAUTH AaHAJIOTUH MEX/LY IIOHATUSAMHU ILIOMAAU U 00bEMa, IIepUMETpa U pabora;
IUIOIAH TIOBEPXHOCTH;
Pemrath 3aja4n U3 pealibHON XKU3HHU;
Hroro no pasaeny: 9
Paznen 7. [loBropenue u 06001menne
7.1. | IloBTOpeHne OCHOBHBIX MOHATHI U 10 1 BBI4uCIIATh 3HAYCHUS BBIPOKEHMH, COJCPKAIMX HATYpaJbHbIC YKCIIa, OOBIKHOBEHHBIE U Ycrubrit
METOJIOB Kypca 5 Ki1acca, 0000ImeHne JIeCSATHYHBIC IPOOH, BHIIONHAT IPE0OPa30OBAHUS YHCEI; oI1poc;
3HaHUH Br16HpaTh cr1oco6 cpaBHEHHS YHCeN, BHIYHCICHUH, IPUMEHATH CBOICTBA apU(PMETHISCKUX ITncpMeHHsbIi
JIeWCTBHI J1s1 pallMOHAIN3al[MU BBIYUCIICHUH; KOHTPOJIB;
OcyIecTBIATh CAMOKOHTPOJIb BBINOIHAEMbIX AEHCTBUI 1 CaMONIPOBEPKY pe3ybTara KonTponbHas
BBIYUCIICHUI; pabora;
Pemats 3aa4n U3 pealibHOM KU3HU, IPUMEHATh MaTEMaTHYECKUE 3HAHUSA [UIS pellleHus 3a1a4d U3 | TecTupoBanue;
JIPYTHX Y4eOHBIX IIPEIMETOB;
Pemath 33124y pa3HbIMU CII0COOaMHU, CPAaBHUBATH CLIOCOOBI PEIIEHNUsS 3a1a4H, BEIOUPATD
PalMOHAIBHEI CIIOCO0;
Hroro mo pasneny: 10
OBIIEE KOJIMYECTBO YACOB I10 170 17

IMTPOI'PAMME







ITOYPOYHOE IINTAHUPOBAHUE

YMHOKE€HHH, CBOMCTBA €AMHULIBI

IIPY YMHOKEHUH

Ne | Tema ypoka KoanuecTBo yacos Hara Buasl,
n/n u3ydeHus | popmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHe
KOHTPOJIA
padoThI padoThI
1. | Ob6o3HavyeHne HaTypalbHBIX yncen |1
2. JlecsaTuaHas cuctemMa CUUCICHUS 1
3. | Ilo3uuuoHHAs U HETIO3UIIMOHHAS 1
CUCTEMBI CUUCIICHUS
4. | Psax HaTypasbHBIX YUCET 1
5. | HarypanbHbli psin 1
6. |Ywucmo 0 1
7. | Orpe3ok. Jlyu. [Ipsmas 1
8. [Ixanbr 1 KOOPAUHATHI 1
9. | O0o3HaueHue HaTypalIbHBIX yucen | 1
Ha KOOPJIAMHATHOM IPSIMOU
10. | CpaBHeHHE HATYpaJbHBIX YUCET 1
11. | bonplie win MEHbIIIE 1
12. | CpaBHeHHE HaTypaabHBIX yucen ¢ | 1
HYJIEM
13. | CnnocoOsl cpaBHEHUS 1
14. | OxpyrieHue HaTypajapHbIX uncen | |
15. | Cnoxenue HaTypajabHbIX uncen u | 1
€ro CBOMCTBA
16. | Berunranme Kak JieiicTBHE, 1
o0paTHOE CII0KEHUIO
17. | YMHOXeHUe HaTypalnbHbIX yucen | |
18. | Jlenenue HaTypaibHBIX YUCEI 1
19. | KontposbHas paboTa o Teme 1 1
"ApudmeTrnuecKkue IeUCTBUS C
HaTypaJbHBIMH YHCIIaMu"
20. | CpoiicTBa HyJs P CIOXKEHUU U 1




21.

[TepemecTurenbHOE U
coYeTaTeIbHOE CBOMCTBA

CJIOKCHUA U YMHOKCHUA

22. | PacnpenenurenbHOe CBOMCTBO
YMHOXKEHHSI.

23. | KonrtponbHas paboTa 1o reme
"CBOICTBA CIIOXKEHUS U
YMHOXEHUS"

24. | JlenuTenu U KpaTHbIE

25. | HaxoxpaeHue aenuTens U KpaTHOTO

26. |Pa3znoxxeHune Ha MHOXUTEIN

27. | denenue ¢ octaTKoM

28. | AITOpUTM HAXOXJIEHUS JETUMOTO

29. |IIpukuaka U OLEHKa pe3yJbTaTOB
BBIYHCIICHUN

30. |IIpocTbie U cocTaBHBIE YKCTa

31. |PasnokeHue yncia Ha TPOCThIE
MHO>KUTENH

32. | I[lpusnak genumoctu Ha 2

33. | IIpusnaku genumocty Ha S u Ha 10

34. | I[lpusnaku genumoctu Ha 3 v Ha 9

35. | KonrpomabHas pabota o Teme
"[Ipuznaku genumoctu"”

36. | KBagpar u ky0 uncna

37. | Crenens ¢ HaTypaabHBIM
MOKa3aTeJeM.

38. | YUucmoBoe BbIpakeHHE. 3HAUCHUE
YHCIIOBOT'O BHIPAKEHUS

39. | [lopsaoK BBIMOTHEHUS JEHCTBUIM

40. | Pemenue 3agad Ha IBIKEHUE

41. |Pemienue 3a7a4 Ha JBUXKEHUE 10

peke




42.

Pemenue 3agay, comepxamumx
3aBUCHUMOCTH, CBA3BIBAIOIIINEC
BCJIMYHHBI: CKOPOCTb, BpEMH,

paccrosiHue; 1eHa, KOJIUYECTBO,

CTOUMOCTb

43. | KonTponpHas paboTa o Teme
"JlelcTBUSI ¢ HATypaJIbHBIMU
yuciaamu"

44. | Touka, psiMasi, OTPE30K, JTy.

45. | Jlomanas.

46. | JlnumHa moMaHOMR

47. | lnuHa oTpeska

48. | EquHuibl U3MEpeHus JJIMHBI

49. | OKpy>KHOCTb U KpYT.

50. |IIpakTtuueckas
paborta«IlocTpoenue yzopa u3
OKPYKHOCTEI».

51. |VYron

52. |IIpsmoii, OCTpBIid, TyHIOU U
Pa3BEPHYTHIN YIJIbI.

53. | Bennuuna yrna. Equnuiist
n3MepeHus yrios. Msmepenue
yTJIOB

54. |Ilpaktuueckas
pabota«IlocTpoenue yrios»

55. | KontponbHas paboTta o teme
"Otpe3ok. OKpy)HOCTh. Yroua"

56. | donu. OGBIKHOBEHHBIE TPOOH.

57. | O6bIKHOBEHHBIE IpoOH. UTeHNE
npoodei

58. | U300paxenue apobeit Ha
KOOPAMHATHOU MPSIMOK

59. |IlpaBunbHbIC U HEMPABUIIbLHbBIC
npodu

60. | U300paxxenue npodeit Ha
KOOPAMHATHOM JIy4de

61. | OcHOBHOE CBOKCTBO ApOoOH




62.

Cokpaienue apooei

63. |IIpuBenenue npobeii k oOmEeMy
3HAMEHATEII0

64. | Pemenue 3a1a4 Ha IpUBEICHUE
npo0eit kK 001eMy 3HaMeHaTEII0

65. | CpaBHeHue apobeii ¢
OJIMHAKOBBIMH 3HAMEHATEISIMHU

66. | CpaBHeHHE ApOOECH C pa3HBIMH
3HAMEHATEISIMU

67. | Pemenue 3a1a4 Ha CpaBHEHHE
npoOeit

68. | KonrpospHas paboTa mo teme
"OOBIKHOBEHHBIE APOOH"

69. | Cnoxenue npo0Oeit ¢ OIMHAKOBBIMU
3HAMEHATEIISIMU

70. | Berautanue apooeit ¢
OJIMHAKOBBIMH 3HAMEHATEIISIMU

71. | Cnoxenne apo0Oeii ¢ pa3HbBIMH
3HAMCHATEIISIMU

72. | Beruutanue apo0el ¢ pa3HbIMHU
3HAMEHATEeJISIMU

73. | CnoxeHue 1 BbIUUTAHUE Ipo0e C
pa3HBIMH 3HAMCHATEIISIMU

74. | PemieHue 3a1a4 Ha CIIOKEHHUE U
BBIYMTAaHNE OOBIKHOBEHHBIX
npoOeit

75. | Pemenue 3a1a4 MOBBIIEHHOTO
YPOBHS Ha CJIO)KEHUE ¥ BEIYUTAHHE
npoodei

76. | CmemianHas 1po0b. Beinenenue
LIEJION YacTH

77. |IIpenacraBiieHre CMEIIAHHBIX YUCET
B BH/JIE HETPABUIILHOU JPOOH.

78. | CiioxeHue cCMenIaHHbIX YUCEe

79. | BeluuTaHue cCMENIaHHbIX YUCEN

80. | CnoxxeHue U BBIYUTAHUE

CMCHUIaHHBIX YHUCCII




81.

KonTponbhas pabota no teme

"Crno>xeHue ¥ BBIYUTaHHE ApooOeii”

82.

YMHO)eHue 1pobeii Ha
HaTypaJbHOE YUCIIO

83.

VYMHOXeHNE 0OBIKHOBEHHBIX

npobeit

&4.

YMHOkKEHHE CMEIIaHHBIX YHCe]l

85.

B3anmuo-00paTHBIC Uncia

86.

Jlenenue 0OBIKHOBEHHBIX IpO0Oeii

87.

I[eJ'IGHI/Ie CMCIIaHHBIX YHCCII

88.

O06o001uIeHne MaTeprana 1o Teme
"VMHOXEHUE U feneHue aApooeit”

89.

KontposbHas paboTa mo teme
"YMHOXEHUE U JelIeHne apooei”

90.

Pewmenne npocreinmmx 3anad,
COJIEpKalINX 3aBUCUMOCTH,
CBS3BIBAIOIINE CKOPOCTh, BPEMsI,
paccTosiHuE.

91.

Pemenue 3amad, comepxaniux
3aBHCHMOCTH, CBA3BIBAIOIIIIE
BEJIMUMHBI: CKOPOCTh, BpeMsl,
paccTosiHue; 1IeHa, KOJTHYECTBO,
CTOMMOCTE.

92.

Pemenue 3agay, comepxamumx
3aBUCHUMOCTH, CBA3BIBAIOIIINEC
BCJIIMYHHBI: IICHA, KOJIMYCCTBO,

CTOHMMOCTb.

93.

Pewienue 3amau, conepxaninx
3aBHCHUMOCTH, CBSI3LIBAIOIIIHE
BEJIMYUHBI: CKOPOCTh, BpEMS,
paccTosiHue; 1eHa, KOJIUYECTBO,

CTOHMMOCTh.

94.

KontponbHas paboTa mo teme
"Pemienue 3ama4, coaepxKanmux
npobu"

95.

Haxoxaenue yactu oT yucia

96.

HaXO)K,HeHI/Ie 4qHucia 110 €ro 4aCtu




97.

Pemenue npocreimux 3amad Ha
HaXO0KJIE€HHUE YaCTH OT YHcCia U

qHucia 110 €10 4acTu

98. | Pemenue 3amau Ha HaXOXKIEHUE
YacTH OT YUCJa U YKCTa 0 €ro
4acTH

99. | B3auMmocBs3b 337124 Ha
HaxO0JKJICHUE YaCTH OT YUCJIA U
Yyclia o ero 4acTu

100. | bykBeHHbIE BbIpa)KE€HUS

101. | YucnoBoe 3HaueHUE OyKBEHHOTO
BBIPAYKEHUS

102. | BykBeHHast 3a1TUCh CBOMCTB
apuMeTHIECKUX TeHCTBUI

103. | KonTposbHas paboTa 1o Teme
"OOBIKHOBEHHBIE APOOH"

104. | MHOTOyTOIbHUKH.

105. | YeTbIpEXyroibHUK

106. | IIpsmMoyrosibHUK, KBaapaT.

107. | IIpakTuueckas pabota
«ITocTpoenue npsMOYroIbHUKA C
3aJlaHHBIMH CTOPOHAMH Ha
HEJIMHOBAHHOW OyMare».

108. | TpeyroybHUK.

109. | [Inowmaas u nepumeTp
NPSMOYTOJIbHUKA, €UHULIBI
WU3MEPEHUS TUIOLIAH.

110. | ITnomans u nepumMeTp
MHOT'OYTOJIbHUKOB, COCTaBJIEHHBIX
U3 MPSMOYTOJIbHUKOB, €TUHUIIbI
M3MEepeHus TUIOIIA N,

111. | IlepumeTp TpeyroapHUKA.
Enununel usmepenus JUIMHbBI

112. | ITepumeTp MHOTOYTOJIbHUKA

113. | KonrposnbHas paboTta 1o Teme

"MHoroyrojapHuku"

114.

HCCHTI/ILIHaH 3aI11uCh I[p06HBIX

YHUCCII.




115. | lecatnunbie 1podu Ha
KOOPJIMHATHOW NPSIMOM

116. | decsatuunbie npobu. EquHuist
HU3MEPEHUS

117. | CpaBHEHHE OECATUUHBIX Apooeit
Ha KOOPJMHATHOU ITPSAMOM

118. | CpaBHEHME AECATUYHBIX IpOOeit

119. | KontposbHas paboTa mo Teme
"JlecsaTuHAas 3amKuCh Ipobeit”

120. | Hecaruunbie apodu. EnuHuUIs!
HU3MEPEHUS

121. | CnoskeHue TeCSITHIHBIX Tpo0eit

122. | BeiunTanue NeCATUYHBIX TpOoOei

123. | CnoxeHue 1 BbIYUTaHUE
JECATUYHBIX ApoOei

124. | YMHOXEHHE NECATUIHON TpoOu Ha
HATypaJbHOE YHCIIO

125. | YMHOKEHHUE TECITUYHON ApOoOH Ha
HATypaJIbHOE YHCIIO

126. | YMHOXEHHE IECATUIHBIX TPOOCi
Ha 10, 100 u T.1.

127. | lenenue necsaTHUHOM 1poOu HA
HATypaJIbHOE YHCIIO

128. | [lenenue necaTUUHbBIX qpobeil Ha
NECATUIHYIO APOOh

129. | lenenue necsatuanoil npobu Ha 10,
100 u T.1.

130. | YMHOXXeHUE U AeIeHne
necsatuaHou npodbu Ha 01, 0,01 u
T.J.

131. | KonTponsHast pabota o Teme
"Apupmernueckue 1eicTBUSA C
JECATUYHBIMH ApOOsIMU"

132. | [IpubnmkeHHbIE 3HAYEHUST YUCET.

133. | Anroput™ OKpyTiaeHUS
JIECATUYHBIX IPOOCH.

134. | OkpyriieHHe IeCATUYHBIX IPOOeH.




135.

Pemenue npocrenmux 3amad,
coJiepKaInux 1poou

136.

Pewienue npocreimumx 3anay Ha
NIBIKEHUE

137.

Pemenue 3agau Ha BCTpeyHOE

NIBIKEHHE

138.

Perienue 3a1a4 Ha IBHXKCHHE TIO
peke

139.

Pemrenue 3agad ¢ moMONIBIO CXEM
U TaOIUILL

140.

Pemenue 3agau, comepxamux
npobu

141.

O06001enre MaTepuaa 1mo TeMe
"Pemenue 3agay"”

142.

KonTponbHas padota no teme
"Peenue 3amau, conepkaiime
npoou”

143.

Pemenue npocrelmmx 3amad,
COJIEpXKaIIUX JECATUYHBIC TpoOH
Ha HaXO0)KJIEHHE YaCTH OT YKClIa U
YHpclIa 0 €ro YacTH

144.

Pemenue npocrenmux 3amad,
COJIepXKAIINX JECATUYHBIE TpoOu
Ha HaxOXXIEHHE YaCcTU OT 4YUciaa U

qHucia 110 €10 4acTu

145.

Pewienue 3anau, conepxaninx
3aBHCHUMOCTH, CBSI3BIBAIOIIHE
CKOPOCTb, BPEMsI, pACCTOSTHUE

146.

Pemenue 3agay, comepxamumx
3aBHCHMOCTH, CBA3LIBAIOIIHE [IE€HA,
KOJIMYECTBO, CTOUMOCTD

147.

Pemenue 3agau, coaepxamux
3aBUCHUMOCTH, CBSI3bIBAIOIIIEC
BEJIUYMHBIL: Macca, 00beEM,

paccTosiHue, BpeMsl, CKOPOCTh

148.

Permenue 3agay ¢ moMoOIIbIO
pPUCYHKA, CXEMBI, TAOIHIIBI

149.

Perrenue 3a1a4 npakTHYECKOTO
COZICPIKAHHUS




150.

O0600611eHre MaTepuana 1o TeMe
"Pemenue 3amau, comepkaimx
JeCATUYHBIE Tpoou”

151.

KonTponbnas pabota mo Teme
"OcHOBHBIE 3371241 Ha ApoOu"

152.

MHOrOorpaHHHKH.

153.

I/I306pa)KGHI/Ie MHOT'OT'PpaHHUKOB.

154.

Monenu npocTpaHCTBEHHBIX TEJI.

155.

[IpssMOyTOIBHBIN NTapajuIeIeuIIe,

KyO.

156.

Pa3BépTku KyOa n
napasuiesienurnesa

157.

[Ipaktuyeckas padora «Pa3BépTka
Ky0Oay.

158.

O0BEM KybOa, MPSIMOYTOIBLHOTO
napayenenunena EquHuIbn
U3MEpPEHUs

159.

Pemenue 3amau o reme "O0BEM
Ky0a, IpsIMOYTOJIBHOTO
napauienenuneaa”

160.

KonrtponbHas pabota o teme
"Tena u ¢purypsl B npocTpanctae"

161.

[ToBTOpEeHue no Teme
"Apudmernueckue AeMCTBUS C

HaTypalbHBIMU YHUCIaMU"

162.

[Topsnok neucTeuil npu
HaX0KICHUHU 3HAUECHUS YHCIIOBOI'O
BBIPAKECHUS

163.

Pemenue 3agau no reme
"Harypanbnbie yncina"

164.

[ToBTOpenue no teme "CnoxxeHue u
BBIUUTaHNUE OOBIKHOBEHHBIX

npobeit”

165.

[ToBTOpenue o Teme "YMHOKEHUE
U JIeJIeHHe OOBIKHOBEHHBIX
npobei"




166.

[ToBTOpEHUe no Teme

"MHOrOyroJpHUKU U

MHOTOTpaHHUKHN"
167. | IloBTOpeHue no Teme 1
"ApupmeTnueckue 1eicTBUs C
JECATUYHBIMH TIpoOsMu"
168. | I[ToBTOpenue no teme "Pemenue 1
3a/1a4, CoIepIKaIUX JECATHUHbIE
npobu"
169. | UTorosas koHTpoabHast paboTa 1 1
170. | O6o6menne Mmarepuana, 1
HU3yYEeHHOTO B 5 Kilacce
OBIIEE KOJIMYECTBO YACOB IIO 170 |17

[NPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Bunenkun H.A1., XKoxos B.U., Yecnoko A.C., HIBapubypa C.U., MaTematuka,5 kinacc, O61ecTBo ¢
orpaHuueHHoi oTBeTcTBeHHOCTHIO "MOLl MHemo3uHa" ;

METOANUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Epuna T.M., Epura M.IO Matematuka. 5 knacc. Pabouast TeTpanp B 2-X 4. kK yueOHnky Bunenkuna H.A. u
ap. M.: U.1- 2017 - 72¢.; 4.2 - 2016 - 64c.

[TormoB M.A. KoHTpoOJIBbHBIE M CaMOCTOSITEIbHBIE pa0OTHI IO MaTemaTuke. 5 kinacc. K yue6nuky Buiienkuna
H.A. n ap. 15-e u3n., nep. u gomn. - M.: 2016 - 96c.

[TonoB M.A. Jlunaktrdeckue MaTepuaibl o marematuke. S kinace. K yueonuky Bunenkuna H.S. u np. 8-e
u3a., nep. u gom. - M.: 2017. - 112c.

AnekcannpoBa B.JI. Maremartuka. 5 knacc. [Ipaktukym. ['oroBumcs k T MA. M.: 2013. - 128 c.

OUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://resh.edu.ru/
https://uchi.ru/
https://vpr.sdamgia.ru/
https://oge.sdamgia.ru/



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYAOBAHUE

JInneiika kiaccHas

TpeyronbHUK Ki1accHbI (45°, 45°)

Tpeyronbauk kinaccHslit (30°, 60°)

TpaHcnopTHp KJIaCCHBII

[{upKysb KIaCCHBIN

Men Geblit

Men IBETHOH.

Monenu 11st U3y4eHUsl TeOMETPUUYECKUX (PUTYp — YacTH LEJIO0ro Ha Kpyre, HAOOphl FTeOMETPUUECKUX MOJIENen
u GuUryp ¢ pa3BepTKOi.

IleuaTHble MaTCpHaJibl IJIA pasgadr Ha YPOKax

TexHuyeckue cpefcTBa 00yUeHHUs] KOMITbIOTEP MPenoAaBaTes, MyJIbTUMEIUUHBIN IPOEKTOP, UHTEPAKTUBHAS
JIOCKa.

OBOPYJAOBAHME JIUIsA TIPOBEAEHUSA JIABOPATOPHBIX U ITPAKTUYECKHUX PABOT
Pyuka

Kapannam

JInnerika

Tpeyronbauk (45°, 45°)

Tpeyronbauk (30°, 60°)

Tpancnoprup

Hupkynb
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