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INOACHUTEJIbHAS 3AITMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA "MATEMATHUKA"

Pabouas nmporpammMa o mMareMaTHKe I 00y4Jaronmxcs 5 KnaccoB pa3padborana Ha ocHoBe DenepanbHOTo
roCyJapCTBEHHOT0 00pa30BaTeIbHOIO CTaHAAPTa OCHOBHOI'O O0IIIEro 00pa3oBaHus ¢ y4ETOM U
COBPEMEHHBIX MUPOBBIX TPEOOBAaHUM, IPEABABIAEMbIX K MATEMAaTHUYECKOMY 00pa30BaHMIO, U TPaJAULU
poccuiickoro oopazoBaHMsl, KOTOPbIe 00ECIIEUNBAIOT OBJIACHUE KIOYEBBIMU KOMIIETEHIMSIMH,
COCTaBJIAIOLIMMH OCHOBY JJIsl HENIPEPHIBHOI'O 00pa30BaHMs U CAMOPA3BUTHS, & TAKXKE LIEJIOCTHOCTh
OO0IIEKYJIBTYPHOIO, INYHOCTHOT'O U II03HABATENILHOTO Pa3BUTHA oOyuaromuxcs. B paboueii nporpamme
YUYTEHbI UJIeH U nojoxkeHuss KoHuenuu pasBuTis MaTeMaTHuecKoro oopasosanus B Poccuiickoi
®enepanun. B snoxy uudpooii Tpancdopmaiuu Beex chep 4eI0BeUeCKon AesITeIbHOCTH HEBO3MOXKHO
CTaTh 00Pa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0e3 0a30BOM MaTeMaTHUECKOM MOJrOTOBKH. YK€ B ILIKOJIE
MaTeMaTHKa CIy’KUT ONIOPHBIM MPEIMETOM JJIS U3YUEHUSI CMEXHBIX TUCLUIUINH, a I10CJIE IKOJIbI pEaIbHON
HE00XO0/IMMOCTBIO CTAHOBUTCS HETIPEPHIBHOE 00pa30BaHKeE, UTO TPEeOYeT MMOJIHOLIEHHON 6a30B0ii
00111€00pa30BaTeIbHOM MOJrOTOBKH, B TOM YHCJIE M MAaTEMAaTHYECKOIA.

310 00yCIOBICHO TE€M, UYTO B HAIIM JTHU PACTET YUCIIO MPO(ECCHid, CBI3aHHBIX C HETIOCPEACTBEHHBIM
NpPUMEHEHHEM MAaTEMaTHKH: U B cpepe SIKOHOMUKH, U B OM3HECE, U B TEXHOJIOTHUECKUX 00IACTIX, U JaKe B
ryMaHHUTapHBIX cpepax. Takum 00pa3oM, Kpyr MIKOJIBHUKOB, JJIs1 KOTOPBIX MaTEMAaTHKa MOXET CTaTh
3HAYUMBIM MIPEAMETOM, PaCILIUPSIETCS.

[IpaxTuueckast Moje3HOCTh MaTEMATUKU O0YCIOBIIEHA TEM, UTO €€ MPEAMETOM SBJISIOTCS
(dyHIaMeHTalIbHbIE CTPYKTYpPbI HAIIEr0 MUpPA: IPOCTPAHCTBEHHbIE (POPMBI U KOJIMUECTBEHHBIE OTHOIIEHUS OT
IPOCTEHIINX, YCBAUBAEMBIX B HEMIOCPEICTBEHHOM OIIBITE, J0 JIOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX IS
Pa3BUTHS HAYYHBIX U MPUKIAAHBIX Uaeil. be3 KOHKpeTHbIX MaTeMaTHUECKUX 3HAaHUI 3aTPyIHEHO IOHUMaHUE
IPUHIIUIIOB YCTPONCTBA U UCIIOIb30BaHUS COBPEMEHHON TEXHUKU, BOCIIPUATUE U UHTEPIPETAIUS
pa3Hoo0pa3HON COLMAbHOM, SKOHOMUYECKOM, MONIMTHYECKON nH(popMalnu, Mano3ppeKTuBHa
MIOBCEIHEBHAS IIPAKTHUYECKAsI JEATENBHOCT. KaXkIoMy 4e0BEKY B CBOEH KM3HU MPUXOJUTCS BBIIOJIHATH
pacy€Thbl U COCTABIIATH AITOPUTMBI, HAXOIUTh U IPUMEHATH (POPMYIIbI, BIaAE€Th MPAKTUUECKUMU TPHEMaMHU
reOMETPUUECKUX U3MEPEHUH U MOCTPOEHHH, YNTaTh HH(POPMALINIO, IPEACTABICHHYIO B BUE TalOIHIL,
JarpaMM M rpauKoB, )KHUTh B YCIOBUSAX HEONPEIEIEHHOCTH U TOHUMATh BEPOSTHOCTHBIN XapakTep
CIIy4aifHBIX COOBITHIA.

OnHOBpPEMEHHO ¢ pacuMpeHreM chep NpUMEHeHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe B Oosee
BaXHBIM CTAHOBUTCS MAaTEMaTHUYECKUN CTUJIb MBIIIJIEHUS, IPOSIBIISIFOIINNCS B ONPEACIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mporecce u3yueHuss MaTeMaTUKU B apceHall IPUEMOB U METOJIOB MBIIIJIEHUS Y€JI0BEKa
€CTECTBEHHBIM 00pa30M BKIIOYAIOTCS UHAYKIMS U AeAYKIUsA, 00001EHHE U KOHKPETH3allks, aHaJIU3 U
CHHTE3, KJaccu(uKays U cucreMaTusanus, abctparupoBanue U aHaaorus. O6beKThl MaTeMaTHUECKUX
YMO3aKJIIOYEHNH, TIPaBUJIa X KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX IIOCTPOEHUH,
CIOCOOCTBYIOT BbIpaOOTKe yMEHUS (OPMYyIUPOBaTh, 00OCHOBBIBATh U JOKA3bIBaTh CY)KJIEHUS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MbIIIIeHHE. Benyiias poias NpuHaaIexKUT MaTeMaTHKe U B (pOPMUPOBAHUU
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIJIEHUS U BOCIIUTAHUU YMEHUH 1eHCTBOBATH M0 33JaHHBIM aJrOpUTMaM,
COBEPIIICHCTBOBATh M3BECTHBIC U KOHCTPYUPOBATh HOBHIE. B mporiecce pemenus 3aga4 — OCHOBOM y4eOHOM
JeSITeIbHOCTH Ha ypoKaxX MaTeMaTHKU — Pa3BUBAIOTCS TAK)KE TBOPUECKAs U MPHUKJIAIHAsE CTOPOHBI
MBILLUTCHHUS.

OOyueHune MaTeMaTHKE AaE€T BO3MOXKHOCTh pPa3BUBaTh Y 00yUYaroOUIMXCs TOUHYIO, PAlMOHATBHYIO U



WH()OPMATUBHYIO PeUb, yMEHUE OTOMpaTh HanbOoJIee MOAXOAIINE SI3bIKOBBIE, CHMBOJIMYECKHE, TpaPUISCKre
CpeACTBa ISl BRIPAKEHHUSI CY)KACHUN M HATJISIHOTO WX MPEICTABICHHS.
Heo6xoauMbIM KOMIIOHEHTOM OOI1IeH KyJIbTYPhI B COBDEMEHHOM TOJIKOBAaHUH SIBJISIETCS 0011[ee 3HAKOMCTBO



C METOJIaMH MO3HAHMS JeWCTBUTEILHOCTH, IPECTABICHUE O IPEAMETE U METOJaX MaTeMaTHKH, X OTIHYUI
OT METO/IOB JIPYT'MX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSX MPUMEHEHHS MAaTEeMaTHKH JUIs
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 U3SIIECTBA MATEMAaTHUECKUX PACCYKIACHUN, BOCIPUATHIO T€OMETPUIECKUX (POPM, YCBOCHHIO

HJIeu CUMMCTPHUH.

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

— TpojaoiDKeHne (OPMHUPOBAHUST OCHOBHBIX MAaTEMaTHUECKUX MOHATHH (YHUCII0, BEITMYHHA,
reomMeTprueckas Gurypa), 00ecreqrBarOIUX MPEEMCTBEHHOCTh M MEPCIIEKTUBHOCTh MATEMATHIECKOTO
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, HPUMCHATL OCBOCHHBIC YMCHUS JIA
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, KaK/1asi B COOTBETCTBUU ¢ COOCTBEHHOM JIOTUKOM, OHAKO, HE
HE3aBUCUMO OJIHA OT JIPyroi, a B TECHOM KOHTAKTE U B3aUMOJEHCTBUH. Takke B Kypce IPOUCXOAUT
3HAKOMCTBO C 3JIEMEHTaMHU aire0pbl U onucaTeIbHON CTaTUCTUKH.

N3yuenue apudMeTnueckoro Marepuana HauMHaeTCsl CO CUCTEMaTU3alluy U pa3BUTHS 3HaHUH 0
HaTypaJbHBIX YUCIaX, IOJIY4YEHHBIX B Ha4aIbHOU IIKOJE. [Ipr 3TOM COBEPIIEHCTBOBAHUE BBIYUCIUTEIILHON
TEXHUKU U (OPMUPOBAHNE HOBBIX TEOPETUUYECKUX 3HAHUN COYETACTCS C Pa3BUTHUEM BBIYHUCIUTEIBHON
KYJBTYpPBl, B YaCTHOCTU C 00y4YE€HHEM MPOCTEUIIMM pUEMaM MPUKHUIKU U OLEHKH pe3yIbTaTOB
BBIYKCIICHUM.

Jlpyroit KpynHblii OJI0K B coepxaHuu apupMeTHIecKon JIMHUM — 3To ApoOu. Havano uzyuenus
OOBIKHOBEHHBIX U JIECATUYHBIX Ip0oOel OTHECEHO K 5 Kiaccy. DTO MepBbIi 3Tall B OCBOSHUH Apo0ei, Korjaa
IIPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJIEAMH, IOHATUAMU TeMbl. [Ipu 3TOM paccmoTpenue
OOBIKHOBEHHBIX Jpo0eii B MOJIHOM 00BbEME MPEIIECTBYET U3YUEHUIO AECATUUHBIX Ipo0eid, 4To
1es1ecoo0pa3Ho € TOUKU 3pEHUS JIOTUKU U3JI0KEHUsI YUCIIOBOM JIMHUH, KOT A paBuIIa AeUCTBUIL ¢
JECATUYHBIMU JPOOSIMHU MOKHO 0OOCHOBATh YK€ U3BECTHBIMH aJITOPUTMAMU BBIITOJTHEHUS ACUCTBUI €
OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C JECATUYHBIMH IPOOSMHU PACHIUPUT BO3MOKHOCTH ISl TOHUMAaHUS
00y4aroIMMUCs TPUKIIAJHOTO MPUMEHEHNSI HOBOM 3alMCH MTPU U3YUYEHHUH JIPYTUX MPEIMETOB U NPU
MIPaKTHUYECKOM HCIIOIb30BaHUH.

[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 CIEeAYIOUINX BUJIOB: 33Jaud Ha IBUYKEHUE, HA YaCTH, HA MMOKYNKH, Ha pa00Ty ¥ MPOU3BOAUTEIHHOCTb,
Ha MPOIIEHTHI, Ha OTHOIIEHUS U ponopuuu. Kpome Toro, o0yuatromniyiecst 3HaKOMSTCS ¢ TPUEMaMU pellIeHUs
3a/1a4 nepedbopoM BO3MOXKHBIX BAPUAHTOB, yyaTcsl paboTaTh ¢ MHQOpMaIHel, IpeICTaBIeHHON B (hopme
TaOJHI] WIIA TUATPAMM.



B ITpumepHoii paboueil mporpamme mperycMOTpeHO (OPMHUPOBAHUE MPOIEAECBTUYECKHUX alNTre0pandeckux
peacTaBieHu. bykBa kak CHMBOJI HEKOTOPOI'O YMCJIA B 3aBUCUMOCTH OT MAaTEMaTUYECKOTO KOHTEKCTa
BBOJIUTCS MOCTENIEHHO. ByKBeHHasi CHMBOJIMKA IIMPOKO MCIIOJIB3YETCs IPEXKIE BCETO ISl 3aITUCH OOIIHNX
YTBEP)KICHHUN U MPENTIOKEHNH, POPMYJI, B YACTHOCTH JJISl BBIYMCIICHUS T€OMETPHUECKUX BEIUYHH, B
Ka4eCTBE «3aMECTUTEIISD) YNCIIA.

B kypce «Marematuku» 5 Kj1acca NpeCTaBICHA HarisqHas T€OMETPUs, HallpaBJICHHAs] HA Pa3BUTHE
00pa3HOIo MBIIIEHUS, IPOCTPAHCTBEHHOTO BOOOPAKEHMsI, N300pa3UTEIbHBIX YMEHHUI. DTO BaXKHbIH 3Tal B
M3Y4YECHUU F€OMETPHUH, KOTOPBIN OCYILECTBIIAETCS Ha HAIIAIHO-TIPAKTUYECKOM YPOBHE, ONTUpAcTCs Ha
HarJs11H0-00pa3Hoe MblIIJIeHHEe o0yJaromuxcs. bosbiuas posib OTBOAUTCS MPAKTUUECKOH JesITeIbHOCTH,
OIIBITY, SKCIIEPUMEHTY, MOJIeIHpoBaHui0. O0ydaroImuecs: 3HaKOMATCS ¢ TeOMETPUUECKUMU (pUrypamu Ha
IUIOCKOCTH U B IPOCTPAHCTBE, C MX NPOCTEHIIMMU KOH(UTYpaLUsMU, ydaTcsl H300pakaTh X Ha
HEJIMHOBAHHOMW U KJleT4aTol Oymare, paccMaTpUBarOT UX IIpocTeiiiye cBoicTBa. B mponecce n3yuenus
HarJsIIHOM T€OMETPHUM 3HaHUS, [TOJyYeHHbIE 00y4YaloIMMUCS B HAYaJIbHOM IIIKOJIE, CHCTEMAaTU3UPYIOTCS U
pacIupsIoTCs.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IJIaHY B 5 KJIacCe U3y4aeTcs MHTETPUPOBAHHBIN MpeaMeT «MaremaTukay, KOTOPbIit
BKJIIOUAEeT apu(MeTHUECKUI MaTeprall U HarJIsIHYI0 TEOMETPHUIO, a TAKXKe MPOIEIEBTUYECKUE CBEICHUS U3
anreOpbl. Y4eOHBIH M1aH Ha U3YYeHHE MATEMATHKHU B 5 KJIacCe OTBOJUT HE MEeHee 5 y4eOHBIX 4acoB B
Hezento, Bcero 170 yueOHBIX 4acoB.

COJEPKAHUE YYEBHOI'O KYPCA "MATEMATHKA"

HaTypaanMe qucjia 1 HyJdb

Hatypanbnoe uncino. Psag HarypansHbix uncen. Yucino 0. M300pakeHue HaTypajabHBIX YUCET TOUKAMU Ha
KOOpAMHATHOM (4ucioBoil) mpsimoi. [lo3unronHas cucrema curcieHus. Pumckas Hymepanus Kak npuMep
HEMO3UIMOHHOM cucTeMbl curciieHus. Jlecatuunas cucrtema cuncienus. CpaBHEHHE HATYpaJIbHBIX YHCET,
CpaBHEHME HaTypaJIbHbIX umcell ¢ HyléM. CiocoObl cpaBHeHUs. OKpyriieHne HaTypalibHbIX yncel. CloxeHue
HaTypaJIbHbIX YHCEIl; CBOMCTBO HYJIS NIPH CIOKEHUU. BpiunTaHue Kak aelicTBre, 00paTHOE CII0KEHUIO.
YMHOKEHNE HaTYpaJIbHBIX YHCEN; CBOWCTBA HYJIS U €IMHULBI IPH YMHOKEHUU. [{eleHne Kak IeHCTBUE,
o0OpaTHOe yMHOKeHHI0. KOMIOHEHTHI 1eficTBUH, cBsI3b Mex a1y HUMU. [IpoBepka pe3ynbTara
apupmeTrueckoro aercteus. [lepeMecTuTeIbHOE U COYETATEIBHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHOXXEHUS, paclipe/leInTeIbHOEe CBOMCTBO (3aK0H) yMHOKeHUs. Vcnonbp3oBanue OykB 17151 0003HAaYEHUS
HEM3BECTHOTO KOMIIOHEHTA U 3alMCH CBOMCTB apU(PMETHUECKUX JAeHCTBHMA. JlennTenn u KpaTHbIe Yyucha,
pasznoxeHue Ha MHOKUTENH. [IpocTeie u coctaBHble uncina. [lpusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue
¢ octaTkoM. CTeneHb ¢ HaTypaJabHbIM IIOKA3aTeNeM. 3allUCh YKMCIIA B BUAE CYMMBI Pa3psIHBIX CJIaracMbIX.
UucnoBoe BblpaxkeHUE. Borunciienne 3Ha4eHN YMCI0BBIX BBIPAXKEHU; TOPSAIOK BBIIIOJIHEHUS JEHCTBUM.
Hcnonp3oBaHue NpH BEIYMCIEHUSIX IEPEMECTUTENFHOTO M COUETATENBHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U
YMHOXEHUS, paCIIPEAEIUTEILHOTO CBONCTBA YMHOKEHU.

Apoon

[IpencraBienne o 1poOuU Kak crocode 3amucH YacTH BenuduHbl. OObIKHOBEHHBIE Apo0u. [IpaBunsHbIe U
HenpaBWIbHBIE IpoOu. CMemiaHHas Ipo0k; MPEICTaBICHUE CMEIIaHHOM Apo0u B BUJIE HETIPABUIIBHON Apo0OuU
U BBIJICIICHHE 1EJI0M YacTH YKcia U3 HelpaBuiIbHOU Apodu. M3o0paxkenue qpobeil ToukaMu Ha YMCITIOBON
npsimoii. OcHOBHOE cBOMCTBO ApoOu. Cokparnienue npodeii. [IpuBenenne npodu kK HOBOMY 3HAMEHATEIIO.
CpaBaenue npob6eii. CioxeHne U BEIYUTaHKE Apo0ei. YMHOXKEHNE U JelIeHne Ipo0eii; B3auMHO-00paTHBIC
npobu. HaxoskaeHne 4acTH 1mesioro U Ieoro 1mo ero 4actu. Jlecsatuunas 3anuck apooeit. [IpencraBnenue



JeCATUYHOM TpoOu B BUie OOBIKHOBEHHOM. M300paskeHue JecATHYHBIX ApoOei TOuKaMu Ha YHCIOBOM
npsamoii. CpaBHEHHUE ECATUYHBIX Jpo0eit. Apudmernueckue NeHCTBUA C NECATUYHBIMU IPOOSIMU.

OxpyrieHue AeCATUUHBIX IPOOeH.

PenmieHne TeKCTOBBIX 32124

Pemenne TekcToBBIX 3a1a4 apudmMeTrHdaeckuM criocodom. Pemenue torudeckux 3aaad. Pemenue 3amau
nepebopoM BCeX BO3MOXKHBIX BApHAHTOB. VIconb30BaHe MpH PEIICHUH 3a71a4 TaOiuIl 1 cxeM. Pemenue
3a/1a4, coJiep KalliX 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMUYUHBI: CKOPOCTh, BPEMsI, PACCTOSTHUE; 1IEHA,
KOJIMYECTBO, CTOMMOCTh. EMHUIIBI U3MEPEHHUSI: MacChl, 00bEMA, IIEHBI; PACCTOSIHHSI, BDEMEHH, CKOPOCTH.
CBsi3b MEXIy SIUHUIIAMH H3MEPEHUS KXKIO0W BETHUMHBL. PelieHre OCHOBHBIX 3a7a4 Ha Apo0u.
[IpencraBnenue TaHHBIX B BHJIE TAOJIHII, CTOJIOYATHIX HATPAMM.

Harasinnasi reomeTpust

Harnsoaeie npencraBienus o Gurypax Ha mioCKOCTU: TOYKa, IpsIMasi, OTPE30K, JIyd, yroJ, JOMaHasl,
MHOT'OYTOJIbHUK, OKPY>KHOCTB, KpyT. Yrou. [IpsiMOl, OCTpbIid, TYIION U pa3BEPHYTHIN yIriibl. [[nuHa oTpeska,
METpPUYECKUE €AMHULbI ITUHBL. [[1Ha ToMaHoil, TepuMeTp MHOTOyroyibHUKA. M3MepeHre U mocTpoeHue
YIJI0OB ¢ TOMOIIBIO TpaHCIIOpTHpa. Harmsqaeie mpeacTaBieHus o GUrypax Ha IIIOCKOCTH: MHOTOYTOJIbHUK;
PSIMOYTOJIEHHK, KBAIPaT; TPEYroJbHUK, O paBeHCTBE Quryp. M3o0paxenue Guryp, B TOM 4nciIe HA
kieTdaroit Oymare. [TocTpoeHue KoHPUTypaIuii U3 4acTeit MpsMoi, OKPY)KHOCTH Ha HEJIMHOBAaHHOU U
KJieT49aToi Oymare. Vcronp30BaHe CBONCTB CTOPOH M YTJIOB MPSIMOYTOJIBHUKA, KBagpara. [Lmomans

IPSIMOYTOJIBHUKA U MHOTOYT'OJIbHUKOB, COCTaBJICHHBIX U3 NIPSMOYTOJIbHUKOB, B TOM Uucie (uryp,
n300pakEHHBIX Ha KileTdaTor Oymare. Equnuier uamepenus miomany. Harnmsaaeie mpeacTaBieHus o
IPOCTPAHCTBEHHBIX (PUTYpax: MPSMOYTOJIbHBINA apalIeNenuIe]], Kyo, MHOrorpaHHuku. M3o0pakeHue
IPOCTEHIINX MHOTOIrpaHHUKOB. Pa3BépTku kyOa n napamuienenunena. Cozganue Mojeneii MHOTOIPaHHUKOB
(13 Gymaru, MpoBOJIOKH, IIACTUIMHA U JIp.). O0BEM NpsAMOYTOJIbHOTO Napaiesnenunena, kyoa. Enuauns
U3MepeHus 00bEMa.

IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3ynbTaThl OCBOCHUS IPOrpaMMBbl yueOHOTro mpeaMeTa «MaTemMaTrukay XapakTepU3yrTCs:

IIaTpuoTnyeckoe BocnuTaHUe:

MIPOSIBJIEHUEM MHTEpeca K MPOIJIOMY M HACTOSIILIEMY POCCUMCKONW MaTEMaTHKH, IIEHHOCTHBIM OTHOILIEHUEM
K TOCTHKEHHUSM POCCUICKMX MaTEMaTUKOB U POCCUICKOM MaTeMaTU4YECKON IIKOJIBI, K MCIIOIb30BAaHUIO ITHX
JOCTHKEHUH B IPYTrUX HayKax U MPUKIIAJHBIX cdepax.

I'paxnaHcKoe M 1yXOBHO-HPABCTBEHHOE BOCIINTAHHE:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00S3aHHOCTEN TpakJlaHWHA U pealIi3alliy €ro Ipas, MPeICTaBJICHUEM O
MaTeMaTUYECKHUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHbBIX CTPYKTYP, SIBICHHM, TPOLEAYpP rPaKIaHCKOTO
oOuiecTBa (BbIOOPHI, OMIPOCHI U TIP.);

TOTOBHOCTBIO K 00CYX/I€HUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUI HayKH, OCO3HAHHEM BaKHOCTH MOPAIIbHO-3TUYECKUX MPUHIIUIIOB B 1€ATEIHHOCTH YUEHOTO.

TpynoBoe Bocninranue:

YCTAaHOBKOM Ha aKTUBHOE y4aCTHE B PEIICHUH NMPAKTUUYECKHUX 3a]]a4 MaTeMaTHUeCKON HalpaBIeHHOCTH,
0CO3HaHMEM BRXKHOCTH MaTeMaTHYECKOro 00pa30BaHUs HAa MPOTSHKEHUH BCEH JKU3HU IS YCIIEITHOM
npodecCHOHATIBLHOM IeSTETbHOCTH U Pa3BUTHEM HEOOXOMMBIX YMEHHI; 0COZHaHHBIM BHIOOPOM H
MOCTPOCHUEM MHIUBUAYATbHON TPAeKTOPHH 00pPa30BaHUS U KU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX
UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JCTeTHYEeCKOe BOCIIHTAHHE!



CIIOCOOHOCTBIO K SMOIHUOHAJIBHOMY U 3CTCTUUICCKOMY BOCIIPUATHUIO MATCMATUYCCKUX O6’bCKTOB, 3aaad,
peLIeHH, pacCyX/IeHUI; YMEHUIO BUIECTh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI'0 TIO3HAHMS

OpHEHTAIMel B IeATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HaY4HBIX IPEACTAaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHS YeNIOBEKa, IPUPOIBI U OOIECTBa, TOHUMAHUEM MAaTeMAaTHYECKON HayKH KaK
C(I)epBI YEJI0BECUCCKOM ACATCIIbHOCTH, 3TAIIOB eé Pa3BUTHA U SBHAYUMOCTH JJId Pa3BUTUSA HUBUIIN3AlINH,
OBJIa/ICHUEM S3BIKOM MAaTEMATUKHU U MaTEMaTUYECKON KyJIbTYpOH KaK CpPeACTBOM I10O3HAHMSI MUPA;
OBJIa/ICHUEM IIPOCTEUIIMMH HaBBIKAMHU UCCIIEI0BATENbCKOMN 1EATEIIbHOCTH.

du3nyeckoe BocnuTaHue, GopMupoBaHue KyJAbTYPhl 310POBbS H IMOIMOHAIBLHOIO 0JIAT0NOTYy YN s

TOTOBHOCTBIO TPUMEHSATh MATEMAaTHUECKUE 3HAHHUS B MHTEPECAX CBOETO 370POBBS, BEICHHS 310POBOTO
o0pa3a xu3HH (30pOBOE MUTAHKUE, COATAHCHPOBAHHBIN PEKUM 3aHATUN U OTJbIXA, PETYISIpHAs PpU3HUecKas
AKTUBHOCTH); C(HOPMUPOBAHHOCTHIO HABBIKA PE(PICKCUH, TPU3HAHUEM CBOETO MIPaBa Ha OMIMOKY U TaKOTO K€
npaBa JPyroro 4ejaoBeKa.

JKO0JIOTHYEeCKOe BOCIINTAHHE:

OpHEHTalel Ha MPUMEHEHHe MaTeMaTUUeCKUX 3HaHUH JUIsl pelleHHs 3a1a4 B 00JIaCTH COXPaHHOCTH
OKpY’Karollel cpesbl, JIaHUPOBAaHUS MOCTYIKOB U OLIEHKU X BO3MOXKHBIX MOCIEICTBUN AJIS1 OKpYXKaroIei
Cpezbl; OCO3HAHUEM ITI00aJIBbHOI0 XapaKTepa SKOJIOTHYECKUX MPOo0JIeM U ITyTel UX pelieHusl.

JInyHOCTHBIE Pe3yJbTaThl, 00ecreYnBaIOIIHe AJANTAINI0 00y4aI0IIerocsi K M3MeHsI0IUMCS
YCJIOBUSIM COLMAJIBLHOM U MPUPOAHOIi cpeabl:

T'OTOBHOCTBIO K ﬂCﬁCTBHﬂM B YCJIOBUAX HCOHpCIIGJIéHHOCTI/I, IMMOBBIIICHHUIO YPOBHA CBOEH KOMIIETEHTHOCTH
yepes3 MPaKTUYECKYIO JIeATENbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y IPYTUX JII0JeH, IpuoOpeTars B
COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHUA, HABBIKH U KOMIICTCHIIUN U3 OIIbITA JPYT'UX;

HE00XO0AMMOCTHIO B (POPMHUPOBAHNY HOBBIX 3HAHUH, B TOM YHCIe ((OPMYITHPOBATH UICH, TOHSATHS,
TAnoTe3sl 00 00BEKTAX U SABJICHUAX, B TOM YUCJIC paHCC HCU3BCCTHBIX, OCO3HABATH Heq)HIlI/ITBI COOCTBEHHBIX
3HaHUW U KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHE; bCIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO
CUTYaIMI0, BOCIIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BbI30B, TPEOYIOLINI KOHTPMED, KOPPEKTUPOBATH
IPUHUMAEMbIE peIlIeHUs U AeHCTBUS, HOPMYINPOBATh U OLIECHUBATbPUCKH U MOCIEACTBUS, (OPMHUPOBATH
OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

MertamnpeamMeTHble pe3ynbTaThl OCBOSHHS TPOrpaMMbl yueOHoro npeamera «MaremaThka
XapaKTepU3YIOTCS OBJIAZCHUEM YHUBEPCALHLIMU HOZHABAMENbHBIMU OCUCMEUAMU, YHUBEPCAIbHBIMU

KOMMYHUKAMUBHbIMU oeticmeusmu U YHUBEPCAIIbHbIMU PeCYIAMUBCHBIMU oelicmsusmu.

1) Vuusepcanvuvie noznasamenvnuie oeticmsusi odecneuusaiom Gopmuposanue 6a308bix KOCHUMUBHBIX
npoyeccos 00y4aruuxcs (0coeHue Memo0o8 NOZHAHUSL OKPYHCAIOWe20 MUpa,; NpUMeHeHue J102U4ecKux,

uccne0osamenbCKux onepayutl, ymenuti pabomams ¢ uHgopmayuetr).
ba3zoBble 1oruyecKkue 1eMcTBUA:

— BBIABJIATH U XapPaKTCPU30BATh CYIICCTBECHHBIC MPU3HAKN MATEMATUUYCCKHUX O6T)CKTOB, HOHS[TI/IfI,

OTHOIIIEHUH MCKAY IMOHATHUAMU,

— GopMyIMpPOBATH ONPEACIICHHS TIOHIATHH; YCTaHABIUBATH CYIIECTBCHHBIA MPU3HAK KIIACCU(DHUKAIINH,

OCHOBAaHUA OJId 0606II_ICHI/IH 1 CPABHCHUA, KDUTCPHUU ITPOBOAUMOI'O aHAJIN34a,

— BOCHPHUHUMATD, (bOpMyanOBaTL )41 HpCO6paBOBBIBaTB CYKACHUA: YTBCPAUTCIBHBIC U
OTpULATCIIBHBIC, CAMHUYHBIC, HACTHBIC U O6HII/IG;

— YCJIOBHBIC, BBIABJIATE MATEMATUYCCKUEC 3aKOHOMEPHOCTH, B3AUMOCBA3U U IPOTUBOPCYUUS B (baKTaX,

JAHHBIX, HAOIOICHUSX U YTBEPKICHUSIX;



— TMpeajarath KpUTEpUu JJIs BHISBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEYUI;

— JienaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JEAYKTUBHBIX U UHAYKTUBHBIX
YMO3aKIIOUEHU M, YMO3AKIIOUCHUH 110 aHAJIOTHH;

— pa3buparh JOKa3aTEeIbCTBA MATEMATUYECKUX YTBEPKAEHUH (IIPsAIMBIE U OT IPOTUBHOIO), IPOBOAUTH
CaMOCTOSITENILHO HECIIOKHBIE I0KA3aTeIbCTBA MATEMATUIECKUX (PAaKTOB, BHICTPAUBATh apryMEHTAIIUIO,
IIPUBOJUTH IIPUMEPBI U KOHTPIIPUMEPBHI;

— 000CHOBBIBaTh COOCTBEHHBIE PACCYXACHHUS; BBIOUPATh CIIOCO0 pelieHns yueOHOo! 3a1aun
(cpaBHMBATH HECKOJILKO BAPHAHTOB PEILLICHUS, BHIOMpPATh Haubosee MoAX0AIIHi ¢ yuéToM
CaMOCTOATENIbHO BBIICICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBaTeLCKHeE JeHCTBUA:
— HCMOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIHCKUM HHCTPYMEHT IMO3HAHUS;

— (opMyIHpOBATH BONPOCHL, (PUKCUPYIOIINE POTUBOPEUNE, TPOOIIEMY, CAMOCTOSTEILHO
yCTaHaBJIMBATh KICKOMOE U JIaHHOE, (OPMUPOBATH TUIIOTESY,

— apryMEHTUPOBATH CBOIO ITO3UIUI0, MHEHUE;

— TPOBOJUTH IO CAMOCTOSATEIEHO COCTABJICHHOMY ITUIaHY HECJIOXHBIN SKCIIEPUMEHT, HEOOJIbIIIOE
UCCIIEIOBAaHKE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEMaTHYEeCKOTO 00bEKTa, 3aBUCUMOCTEH 0ObEKTOB
MEXy COOOH;

— €aMOCTOATENBbHO (POPMYIUPOBATH 0O0OIIEHUS U BBIBOJBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HAOJII0ICHUS, KCCIICIOBAHNUS, OIICHUBATh JOCTOBEPHOCTh IMOJTYICHHBIX PE3yIbTaTOB, BEIBOJIOB U
00001IeHIIT; POTHO3UPOBATH BO3MOKHOE Pa3BUTHE MTPOIIECCa, a TAKIKE BBIIBUTATH MPEATIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pa6ora ¢ nundopmanmeii:

— BBIABJISITHD HECAOCTATOYHOCTL U I/136I)ITOLIHOCTB I/IH(i)OpMaHI/II/I, JaHHBbIX, H€O6XO)II/IMI>IX JJI peHIeHI/Iﬂ
3a/1a4u;

— BBIOMpATh, AHATTU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIUIO PA3ITMUHBIX
BUJIOB U (hOpM Ipe/icTaBICHUS;

— BBIOUpaTh GOpMY MpeACTaBICHUS HHPOPMALIUN U WIITIOCTPUPOBATh pelllaeMble 33JJaul CXEMaMH,
JrarpaMMamy, HHOM rpaduKoi 1 uX KOMOUHAIMSMU;

— OIIEHUBATh HAIEKHOCTh HH(POPMAIUH 110 KPUTEPHUSM, MPEUI0KEHHBIM YIUTENEM HIIN
chOpMyTUPOBAHHBIM CAMOCTOSITEIHHO.

2) Vuusepcanvhvie KOMMYHUKAMUBHbBLE OCUCMEUsL 00eCneuusarom chopmMupo8aHHOCHb COYUATLHBIX
HAaBbIKO8 00Y4aAIOUWUXCHL.

OO01menune:
— BOCHPHUHHUMATH U POPMYITUPOBATH CYKICHHUS B COOTBETCTBUH C YCIOBHSIMH H LEISIMH OOIIEHUS;

— SCHO, TOYHO, 'PAMOTHO BBIpaXaTb CBOIO TOYKY 3pCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX, 1aBATh
MOSICHCHUA IO X0y PCIICHUA 3aa4u, KOMMCHTHUPOBATDH HOJ'Iy‘-ICHHBIfI PE3YJbTAT; B XO€C O6CY)K,Z[CHI/I}I
3a1aBaThb BOIIPOCHI 11O CYIICCTBY 06CY)KI[E[CMOI>1 TCMBEI, HpOGHeMH, pemaeMoﬁ 3aJa4M, BbICKA3bIBaTh
HUACH, HAIICJICHHBIC HAa IMOUCK PCIICHUA,

— COIIOCTABJIATH CBOU CYXICHUA C CY)KACHUAMU APYTUX YHACTHUKOB JUaJIora, O6H3py>I(I/IBaTI)
pas3jiniaue u CXoAaCTBO HO3I/II_II/II71;



— B KOPpPEKTHOH (opMe (hopMyIHpoBaTh pa3HOIIACHs, CBOU BO3PAXKEHUS;
— MPEACTaBIATh PE3YJIbTAThl PELICHUS 3a/1a4M, IKCIIEPUMEHTA, UCCIIE0BaHNUs, IPOEKTA;

— CaMOCTOSTENILHO BBIOMPATh (popMaT BHICTYIIJICHUS C YUETOM 33a]a4 MPE3eHTAlMd U OCOOCHHOCTEMH
ayJIUTOPUH.

CoTpyaHunyecTno:

— IOHUMATh U UCIIOJIB30BATh IIPCUMYIICCTBA KOMaHHHOfI u HH[[HBHI[yaHLHOﬁ pBGOTbI IIpu pCUHICHUHA
y‘-Ie6HLIX MaAaTCMaTHYCCKUX 3a1a4,

— TIPUHUMATH 1EJIb COBMECTHOH JIeATENbHOCTH, TUIAHUPOBATh OPTaHNU3aLUI0 COBMECTHOM padoThI,

pacnpenensath BUIbl paboT, JOroBapuBaThCs, 00CYKAATh MPOLIECC U Pe3yNIbTaT PadoThI;

— 00001maTh MHEHHS HECKOJIBKUX JIFOJICH; y4acTBOBATh B IPYIIIOBBIX (hopMax paboThI (0OCYKIEHUS,
00OMEH MHEHHSIMH, MO3TOBBIE IITYPMBI H JIp.);

— BBIIIOJIHATH CBOKO HAaCTh paGOTbI 1 KOOPAUHHUPOBATH CBOU I[CﬁCTBHSI C ApYruMu 4ICHAMU KOMaH/bI;

— OLICHMBATh KA4E€CTBO CBOETO BKJIAJa B OOIIMI MIPOJYKT 110 KPUTEPUSAM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMH B3aUMOJECHCTBHU.

3) Vuusepcanvuvie pezyrisamugnsie oeticmsus 06ecnedusaiom Gopmuposanue cCMulCi08blX YCMaHO80K U
HCUBHEHHBIX HABLIKOE TUYHOCTIU.

Camoopranuzanmusi:

— CaMOCTOSTENIHO COCTABJIATH IJIaH, AJITOPUTM pELIeHUs 3a/1auu (UM ero 4acTb), BBIOMpPATh Cr10co0
peleHust ¢ y4€TOM UMEIOIIMXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHU ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

— BJAJETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIEcca B pe3yIbTaTa PEeIIeHUs
MaTeMaTHUYeCKOH 3a1a9u;

— MPEIBUIETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTB IIPH PEIIEHNUH 3a/1a4l, BHOCUTh KOPPEKTUBHI B

ACATCIbHOCTb Ha OCHOBC HOBBIX O6CTOHT€J’IBCTB, HalJIEHHBIX OIJ_II/I6OK, BBIAABJICHHBIX pr&HOCTeI\/’I;

— OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH OCTaBIEHHON 1IeNTH U YCIOBUSIM, OOBSICHATh
MPUYMHBI IOCTHKEHUS WU HEJJOCTHKEHUS LIEH, HAXOUTh OIIMOKY, 1aBaTh OL[EHKY MPUOOPETEHHOMY
OTIBITY.

NNPEJIMETHBIE PE3YJIbTATbBI

Yuciia v BBIYUCTICHUA

[ToHumath ¥ IpaBUILHO YHOTPEOIATH TEPMUHBI, CBA3aHHBIE C HATYPaJIbHBIMU YHCIIAMH, OOBIKHOBEHHBIMU
U IECATUYHBIMU APOOSIMHU.

CpaBHUBATh U YIIOPSI0YMBATh HaTypaJIbHbBIE YMCIIA, CPABHUBATH B IPOCTEHININX CIy4yasX OObIKHOBEHHbBIE
JIpoOH, AECATUIHBIC JPOOH.

CoOTHOCHTH TOYKY Ha KOOPAMHATHOM (YUCIIOBOM) IPSMOI C COOTBETCTBYIOIINM €/ YMCJIOM U N300pakaTh
HaTypaJIbHbIE YHCJIa TOYKAMH Ha KOOPJAMHATHOM (YMCIIOBOI) IPSIMOH.

BomonusaTe apudmernyeckue nedCTBUS ¢ HATYPAJbHBIMU YUCIIaMHU, C OOBIKHOBEHHBIMH JIPOOSIMU B
MIPOCTEUIINX CIIyqasiX.

BrITToHATE NpOBEPKY, NPUKUIKY PE3YIbTaTa BEIYUCICHUN.

OxpyriTh HaTypalbHbIE YKCIIA.



Pemnenne TekcTOBBIX 32124

Perrate TeKCTOBBIC 33124k apU(PMETHISCKAM CIIOCOOOM M C TIOMOIIBI0 OPTaHU30BAHHOTO KOHEYHOTO
nepedopa BCEX BO3MOKHBIX BApUAHTOB.

Perrats 3a1aun, coeprkaline 3aBUCMMOCTH, CBSI3bIBAIOIIME BEIIMYMHBI: CKOPOCTh, BPEMS, PACCTOSHUE;,
IICHa, KOJIMYECTBO, CTOMMOCTb.

Hcmons3oBarts KpaTKuC 3alrcCu, CXCMHbI, TaGJII/IHBI, 0003HaueHus IIpu pClICHUHU 3aaa4.

ITons30BaThLCA OCHOBHBEIMHU CAMHUIaMU U3MCPCHUSA: LICHBI, MACChBI; PACCTOAHUA, BDEMCHU, CKOPOCTH;
BBIPAXKATh OJIHU €IMHUIIBI BEJIM- YHMHBI Y€pe3 JAPYyTHeE.

W3Brekath, aHATM3UPOBATh, OLICHUBATh HHPOPMAIIHIO, IPEICTABICHHYIO B TaOJIMIIE, HA CTOJI0YATOM
AuarpaMme, MHTCPIpPECTUPOBATHL NPCACTABICHHBIC JaHHBIC, UCIIOJIb30BATh JaHHBIC ITPU PCIICHUU 3a/1a4.

Harasagnas reomMeTpust

ITosp30BaThCs TEOMETPUYECKUMU MOHATUSAMU: TOUKA, IIPsAMAasi, OTPE30K, JIyY, YroJl, MHOTOYT OJIbHUK,
OKPYXHOCTb, KPYT.

[TpuBoAUTE pUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA, HMEIOLINX (OPMY H3yUCHHBIX T€OMETPHUYECKIX
uryp.

Hcnonb30BaTh TEPMUHOJIOTHUIO, CBSI3aHHYIO C YIJIAMU: BEPLIMHA CTOPOHA; C MHOIOYTOJbHUKAMHU: Yroll,
BEpLINHA, CTOPOHA, AUArOHAJIb; C OKPYKHOCTbBIO: pajinyc, TuaMeTp, LIEHTP.

N300pakaTh U3y4eHHbIE TeOMETpUUYECKHE (PUTYPbl HA HEIMHOBAHHON U KJIeTYaTON Oymare ¢ HOMOILbIO
LUPKYJIS U JIMHEHKH.

HaxoauTh 1IMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C ITOMOIIBIO TMHEUKH, CTPOUTh OTPE3KH
3aJaHHOH JUIMHBI; CTPOUTH OKPY>KHOCTb 3a/IaHHOTO pajifyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJlpaTa /Uil UX IOCTPOEHHUSI, BBIUUCICHUS
IUIOLIA/IU U IEPUMETPA.

Bbruuciate nepuMeTp U Mioua s KBajapara, NpsiMoyrojibHUKa, (Uryp, COCTaBICHHbBIX U3
IpSMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300paxEHHbBIX Ha KJieTuaToi Oymare.

ITosp30BaTbCs OCHOBHBIMM METPUYECKMMH €IMHULIAMHU U3MEPEHNUS JUIMHBI, IJIOLIA/IA; BBIPAYKATh OJJHU
€VHMILIBI BEJIMUUHBI YepeE3 JPYTHE.

Pacnio3HaBath napasuienenumnes, Kyo, UCIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO rpaHb, U3MEPEHNUS;
HaXOJIUTh U3MEPEHUs Napajljienenunesa, Kyoa.

Beruucnate 066EM KyOa, napasenenurne/a no 3aJaHHbIM U3MEPEHUsIM, [T0JIb30BaThCs €IMHUIIAMU
U3MepeHus 0obéMa.

PemraTtes HecoXHEIC 3ala4i Ha USMCPCHUEC T'COMCTPUUCCKHUX BCIIUYMH B ITPAKTUYCCKUX CUTyallUAX.



TEMATHYECKOE IINITAHUPOBAHUE

HaszBanue
pa3aena

(Tembl) Kypca

OcHoBHoOe coepxkaHue

OcHOBHbBIE BU/bI 1€ TEJIbHOCTH
o0yuarouuxcst

HarypanbsHbie
yucna. JlelcTBusic
HaTypaJbHBIMU
YUCIIaMHU

43 g

JlecsiTuyHasi cucTeMa CUHCIICHUSI.
Psn HaTypanbHBIX YHCe.
Harypanbnsiii paa. Yuco 0.
Harypanbhble uncia Ha
KOOpAuHATHOU npssMoii. CpaBHEHMUE,
OKpPYIJIEHUE HATYypaJIbHBIX YHCEIN.

Apudmernueckue T1eUCTBUS C
HaTypaJbHbIMU unciaamu. CBoiicTBa
HYJISL TIPY CJI0’KEHUU U YMHOKECHUH,
CBOMCTBA €IUHUIIBI TIPU YMHOKECHUH.
IIepemecturensHoE U
COYETATEeNbHOE CBOMCTBA CIIOKECHHUS
Y YMHOXXEHHUS, paclpeeTuTeIbHOE
CBOMCTBO YMHOXCHHUSI.

JlenuTenu u KpaTHbIE YUCIIA,
Pa3I0KEHUE YNCIIa HAMHOXKHUTEIIH.
Jenenue ¢ octatkoM. IIpocteie n
cocraBHble yucna. [Ipusnaku
neauMocTH Ha 2, 5, 10, 3, 9.

CreneHb ¢ HaTypaJIbHBIM IOKa3aTeNeM.
UucnoBble BRIpaKEHUS; TOPSIOK
JEACTBUU.

Pemrenuie TekCTOBBIX 3a/1a4d Ha BCE
apudMeTHIeCKHe IeUCTBHUS,

Ha JBUKEHUE UITTOKYIIKU

apudmeTnyecKux IeHCTBUH.

HccnenoBarb 4MCIOBbIE 3aKOHOMEPHOCTH,
BbI/IBUTATh U 000CHOBbIBATh THIIOTE3bI,
¢dopmyaupoBaTh 00001IEHUAU BBIBOIBI 110
pe3yJbTaTaM IPOBEIEHHOTO UCCIIEOBAHUS.
DopMyJIMPOBATH ONpeaeJeHUsI 1eTUTENS
Y KPaTHOTO, HA3bIBATH JICTIUTEIN U KpaTHbIC
YHUCia; PACO3HABATDH MPOCTHIC U
COCTaBHbIE yucia; (popMyMpoOBaTH U
NMPUMEHSATH NPU3HAKM JICTUMOCTU Ha 2, 3,
5,9, 10; npuMeHATH aJTOPUTM
Pa3N0KEeHUs YUCIIa HA IPOCThIE MHOKUTEIH;
HAXOAMTh OCTaTKU OT JIEJICHUS U HEMOJIHOE
YacTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHbBIE
BBICKA3bIBaHUS O HATYPaJbHBIX YHCIIAX,
NPUBOAUTH NPUMePbl U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3bIBAHMA U OTPULIAHUS
BBICKa3bIBAaHU O CBOMCTBAX HATYPAIbHBIX
YHUCEI.

KoncrpynpoBath MmaTeMaTH4yecKue
NPeAJI0KeHUSs CTTOMOIIBIO CBSA30K «H»,
U, «ECIMH ..., TO ..M.

Pemars TekcTOBBIE 330241
apupMETUYECKUM CIIOCOOOM, MCIOJIB30BATh
3aBUCUMOCTH MCKAY BCIIMYMHAMU
(ckopocTb, BpeMsi, pacCTOSIHUE; 1IeHa,
KOJIMYECTBO, CTOUMOCTb H JIp.):
AHAJM3UPOBATH U OCMbICJIMBATH TEKCT
3a7a4u, nepedopmyaMpoBaTh yCIOBUE,
U3BJIEeKATH HEOOXOIMMbIC TaHHbIE,
YCTAaHABJIUBATL 3aBUCUMOCTH MCKIY
BCIIMYHMHAMHU, CTPOUTD JIOTUYCCKYIO LIECTIOYKY
paccyXIeHu.

MojaenupoBaTh X0/ pelIeHUs
3a/1a4¥l ¢ TOMOIIBIOPUCYHKA, CXEMBI,
TaOJIALIBI.

IIpuBoauTH, pa30MpaTh, OLIEHNBATH
pa3nu4HbIe

peUICHU, 3allUCU pCI_I_ICHI/II\/'I




TEKCTOBBIX 3a/1a4y. KpuTtnueckn
OlIeHMBATb TMOJYUYEHHBIIN pe3ynbTar,
OCYILLEeCTBJISATH CAMOKOHTPOJIb,
IpOBepsisl OTBET HACOOTBETCTBHE
YCIIOBUIO, HAXOAUTH OIINOKU.

PemaTsp 331241 ¢ TOMOIIBIO epedopa
BCEX BO3MOYXHBIXBApPHAHTOB.

3HAKOMHTBCS C HCTOPHEN pa3BUTHUS
apu@MeTHKu

Harmsannas
reomerpus. Jlnnun
HAa IUIOCKOCTH
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Touka, nmpsiMasi, OTPE30K, JIyY.
Jlomanas.

I/I3Mep CHUC NJIMHEBI OTPE3KaA,
MCTPUYCCKHUC

€IMHULbI U3MEPEHUS JUIUHBI.
OKpy’>KHOCTb U KpYT.

ITpakTnyeckas pabora
«ITocTpoenue y3opa u3
OKPYKHOCTEN.

VYrou. IIpsimoii, OCTpbIH, TYIIOH U
pa3BEPHYTHINYIIIBL. M3mMepenue

YTJIOB.

[TpakTuueckas padota «Iloctpoenue
YTJIOBY»

Pacno3HaBaTh Ha yepTekax, pUCyHKax,
ONMUCHIBATD,

UCIIOJIB3YS] TEPMUHOJIOTHIO, U H300paxkKaTh C
MOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB:
TOUKY, TIPSMYIO, OTPE30K, JIY4, yToJ,
JIOMaHYI0, OKPYKHOCTb.

Pacno3HaBaTh, NPUBOAUTH NPUMeEPLI
00BEKTOB pearbHOr0 MUPA, UMEIOIINX
(hopMy H3ydeHHBIX QUTYp,0lleHMBATH

VX JINHEWHBIE Pa3MEpBI.

Hcnonb3oBaTh IMHENKY U TPAHCIIOPTUP KAK
MHCTPYMEHTBIIUIS IOCTPOCHMS U U3MEPEHUS:
HU3MEPATH JJIMHY OTPE3Ka, BEIUYHUHY YIJIA;
CTPOMTH OTPE30K 3alaHHOM JUIMHBI, YTOJI,
3a/laHHOM BEJIMYMHBI; OTKJIAABIBATH
LUPKYJIEM paBHbIE OTPE3KH, CTPOUThH
OKPY’KHOCTb 33JIaHHOI'O pajnyca.
M300paxkaTh KoHUTYypanuu
reOMEeTPUUECKUX (PUTYP U30TPE3KOB,
OKPY>KHOCTEH, UX YacTEH Ha

HEJTMHOBAHHOM M KJIeT4aTou Oymare;
npeaaratb, ONMChIBATH U 00CYXKIATH
€1oco0bl, AJITOPUTMBbI IIOCTPOCHHUS.
PacnozHaBaTh M n300pakaThb Ha
HEJIMHOBAaHHOM U KIIeT4aToi Oymare
IIPSIMOM, OCTPBIN, TYIIOH, Pa3BEPHYTHIN
yTJIbl; CPABHUBATD YTJIBI.

BbIuucasaTh JIHHEI OTPC3KOB, IOMAHBIX.
IlonumMaTh U HCNOJIL30BATDH npu
PE€UICHUH 3a/ia4 3aBUCUMOCTH MCXKIY
CANHUIIaMHU MCTpI/I‘-IeCKOI\/'I CUCTCMBIMCP,
SHAKOMHUTBCHA C HEMECTPHUYCCKUMHA
CUCTEMaMU MEP; BbIPAKATD JJIMHY B
PA3JIMIHBIX CAUHULIAX U3MCPCHUA.

HccnenoBarb Gurypsl v KoH(QUTypaluu,
UCHOJIb3Ys IIUPPOBBIE PECYPChI




OOBIKHOBEHH
bIeIpOOH

48y

Hpo6s. [IpaBuibHbBIE ¥ HETTPAaBUIIbHBIE
npobu. OCHOBHOE CBOMCTBO JIPOOH.
CpaBHenue po0eii.

Clo)KeHHe U BEIYUTAHHE
O0OBIKHOBEHHBIX Apo0Oeii. CMemanHas
JIpo0b. YMHOKECHHUE U JICTICHHE
OOBIKHOBEHHBIX JIPOOEH; B3aUMHO-
oOpaTHbIe 1poOH.

Pemenne TeKCTOBBIX 3a1a4,
coaepxamux apoou.OCHOBHBIC 3a1a4l
Ha Apoowu.

[Ipumenenue OYKB Jis 3aUCH
MaTeMaTHYECKUX BRIPAKEHUN 1
NpeI0KEHU I

MopneaupoBath B rpadu4eckoil, mpeaMeTHOM
(dopme, ¢ TOMOLIHIO KOMITBIOTEPA TIOHATHS U
CBOWCTBA, CBSA3aHHBIE COOBIKHOBEHHOMH
IpoObIO.

YuraTh ¥ 3aNUCHIBATH, CPABHUBATH
OOBIKHOBEHHBICAPOOH, MpeIaraThb,
000CHOBBIBATH M 00CYKIaTh CNIOCOOBI
yIOPSA0YUBaHUS IpoOEi.

HN300paxaTh 0OBIKHOBEHHBIC IPOOH
TOYKaMU Ha KOOPAMHATHOU IIPSIMO;
HCNOJb30BATH KOOPIUHATHYIOTIPSMYIO
JUTSI CpaBHEHUS ApOOeii.

®opMy.IHpPOBaTh, 32ANIMUCHIBATH C IOMOLILIO
OYKB OCHOBHOE CBOICTBO OOBIKHOBEHHOI
IpoOu; UCNOIb30BATbOCHOBHOE CBOMCTBO
IpoOu 7St COKpaleHus ApoOeit u MpUBEICHHS
JIpoOM K HOBOMY 3HAMEHATEIO.

IIpeacTaBasATh CMELIAHHYIO JpOoOb B BUE
HENPaBUJIbHOWY BBIAEIATH LENYI0 4acTh
4Kclla U3 HENPAaBWIbHOM 1poOu. BBINOIHATH
apupmeTHyecKHe 1eiiCTBHS C
OOBIKHOBEHHBIMU APOOSIMU; IPUMEHSATH
cBOlicTBa

apuMETUYECKUX JEHCTBUN TSt
PalMOHAIN3AL MU BBIYUCIICHUM.

BbINOIHATH NPUKUIKY M OLIEHKY
pe3ynbTaTa BRIUUCICHUN; PeAIarath U
NPUMEHATH NPUEMBITIPOBEPKH
BEIUMCIICHUH.

IIpoBoauTH MCCJIEIOBAHUS CBOKICTB
npobeif, omupasich Ha YUCIOBBIE
9KCIIEPUMEHTHI (B TOM YHCIIE C
MTOMOIIBIOKOMITEIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE
BBICKa3bIBaHUSI O

Ipo0siX, NPUBOAUTH MPUMeEPHI U
KOHTPIPUMEPHI, CTPOUTHBBICKA3BIBAHUSA U
OTpULlaHUMA BBICKa3BIBaHUM.

Pemiars TEKCTOBBIE 3a/1a4n, COAEpKALIUE
IpoOHbBIE

JIaHHBIE, U 3a71a4M Ha HAXOXKJICHHUE YaCTH
IIEJI0ro U 1IECJIO0roIio €ro 4actu, BbIABJATH UX
CXO0/JICTBA U Pa3JIUYHUA.




MojaenupoBaTh X0/ PEIICHUs 3aa91
C TIOMOIILIOPUCYHKA, CXEMBI,
TaOJIULIBI.

IIpuBoauTts, pa3douparsb,
OLIEHUBATH PA3JIMYHBICPEILICHUS,
3aMMcy peleHui TeKCTOBBIX 3a/1ay.

Kpurnyecku oneHuBarhb
IIOJIyYEHHBIN pe3yibTar,
OCYILIECTBIATh CAMOKOHTPOIb,
IIPOBEPSIS OTBET HA COOTBETCTBUE
YCIIOBHIO, HAXOMTh OIINOKU.

3HAKOMHUTBCH C MCTOPHUEN Pa3BUTHUS
apumMeTHKu

Harnsagnas
reoMeTpHus.
MHOroyroibHuK
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MHoOroyroysibHUKH. YeTbIpEXYTroJIbHUK,
IPSIMOYTOJIBHUK, KBaApaT.

[TpakTuueckas pabota «IloctpoeHue
MPSIMOYTOJIbHUKA C 3a/IaHHBIMH
CTOPOHAMU HAaHEITMHOBAHHOW Oymarey.

TpeyronpHuK.

[Inomane u nepumerp
IIPSIMOYTOJIBHUKA U MHOTOYT'OJIbHUKOB,
COCTABJICHHBIX U3 MPSAMOYTOJIbHUKOB,
€UHULBI U3MEPEHUS TUIOLIAIHN.
IlepumeTp MHOTOYrOJIbHUKA

OnuceiBaTh, HCNOJIb3Ys TEPMHHOJIOTHIO,
M300paKaTh CIIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M OT PYKH, MOJICITUPOBATH U3
OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMepPHI 00BEKTOB
peargbHOro MHpa, UMEIIIUX GopMy
MHOT'OYTI'OJIbHUKA, IPSIMOYTOJIbHUKA,
KBa/IpaTa, TPEYroJbHHUKA, OLEHUBATh UX
JIMHEHHBIE pa3MEPBI.

BerumncasTe: nepuMeTp TPEYroJbHUKA,
IPSIMOYTOJIBHAKA, MHOTOYT OJIBHHAKA; TUIOIAb
MpsIMOYTOJIbHMKA, KBaapaTa. U300paxkaTh
OCTPOYTOJIbHBIE, IPSIMOYTOJIbHBIE U
TYNOYTOJIbHBIE TPEYTOJIbHUKU.

CTpouTh Ha HEJIMHOBAaHHOW U KJI€TYaTOU

6yMare KBaapaT U NpsAMOYT'OJIbHUK C
3aIaHHBIMU JJIMHAMU CTOPOH.

HccnenoBathb cBOMCTBA IPSIMOYTOJIBHUKA,
KBaJ[paTamyTéM SKCIIEpUMEHTa, HaOII0IeHUS,
W3MEpEeHus, MOJEINPOBaHMs; CPAaBHUBATH
CBOICTBa KBajipaTa U NMPAMOYTOJIbHUKA.
KoncTrpynpoBars MaTemMaTH4ecKue
NPeIJI0KeHHUS C

TTOMOTIIBIO CBSI30K «HEKOTOPHBII, «ITH000I».
Pacno3HaBaTBUCTUHHBIE U JTOXKHBIE
BBICKA3bIBaHUSI O MHOTOYT'OJIbHUKAX,
NPUBOIUTH MPUMEPbI U KOHTPIPUMEPBHI.
HccnenoBarh 3aBHCHMOCTD TUIOIIATN
KBaJipaTa OT JAJMHBIETO CTOPOHBI.
Hcnosb30BaTh CBOMCTBA KBAIPATHOM CETKU
U1 IOCTpOeHUs GUryp; pa3ouBaTh
MPSIMOYTOJIbHUK HAKBAJPAThl, TPEYTOJIbHUKH;




COCTABJISITH (PUTYPHI U3

KBaJIPAaTOB U MIPSIMOYTOJIBHIUKOB U HAXOUTh
WX IUIOMIAb,pa30uBaTh GUTYpHI HA
MPSAMOYTOJIBHUKH ¥ KBAAPATHI U HAXOJIUTh
WX TUIOIIATb.

BoipaxkaTh BeIMUYMHY IUIOLIAIN B
Pa3IMYHBIX €IUMHUIAXU3MEPEHUS
METPUYECKON CUCTEMBI MEP, IOHMMATH U

HCII0JBb30BATHh 3ABUCUMOCTH MCXKIY
MCTPUYCCKUMHUCINHUIIAMU U3MCPCHUA
I1omaau.

3HAKOMHTBCS ¢ NPUMEPAMHU NPUMeEHEHHS
IUIOLIA/IA U IEPUMETpPA B IPAKTUYECKUX
cuTyanusax. Pemars 3axa4uns peaibHON
KU3HU, NPeAIaraTb U 00CyK1aTh

Pa3JIUYHbIC CIoco0bI pPCeICHHUA 3a1a4

JlecsTuHbIC APOOH
38y

JlecaTnyHas 3amuch ApoOCH.
CpaBHEHUEACCITHYHBIX IPOOCH.
JevicTBUs ¢ ACCATUYHBIMU JPOOSMHU.
OxkpyrieHue1ecATUYHbIX 1po0ei.

Penrenue TekcTOBBIX 33a/1a4,
coaepxamux apoou.OCHOBHBIE 3a1a4l
Ha Apoou

IIpeacTraBasATh 1eCATUUHYIO ApOOb B BHJIE
OOBIKHOBEHHOH , YU TATH M 3alIUCHIBATD,
CPaBHMBATh JCCATUYHBIE ApOOH,
npeaaratb, 000CHOBBIBATH U 00CYKIATH
CIOCOObI YIIOPSIIOUNBAHUS JIECITUYHBIX
TpoOei.

H3o06paxkars gecaTuyHble ApodU

TOYKaMH HaKOOpPAMHATHOMN

IPSIMOiA.

BbIIBAATH CX0ACTBA U Pa3JINYHS [TPABUIT
apumMeTHuIecKux JEHCTBUAN c
HATYpaJbHBIMH YHUCIAMH € JCCATUYHBIMU
TpOOSIMH, OOBSICHATH UX.

BoinmosHaTs apudMeTrnueckue AEUCTBUSA C
JNECATUYHBIMH  JPOOSMU; BBLINOJIHATEH
NPUKUAKY | OIIEHKY pe3yibTaTa
BEIUMCIICHUH.

IIpuMeHsTH cBOicTBa apuMeTHUIECKUX
JNENCTBUN I paliOHAIM3aUU

BBIYUCIICHUH.

IIpyMeHSTH NPaBHJIO0 OKPYIJICHUS
JecaTu4HbIX apooeil. [IpoBoauTs
HCCIeJ0BAHMSA CBOICTB JECATUUHBIX APOOEH,
ONMPAsICh HA YUCIIOBBIE KCIIEPUMEHTHI (B TOM
YHCJIE C IOMOILBIO KOMITBIOTEPA), BHIIBUTATh
TUNOTe3bl U PUBOJAUTH UX 0OOCHOBAHMUS.

Pacno3HaBaTh NCTHUHHBIC U JTOKHBIC
BBICKAa3bIBaHUA O

Ipo0siX, IPUBOAUTH NPUMePHI U




KOHTPIIPUMEPHI, CTPONTHBBICKA3BIBAHUSA U
OTPHULIAHUSI BBICKA3bIBAHUH.

PemaTh TEKCTOBBIC 3a/1a4H, COJCPKALIHIEC
IpOoOHBIS

JaHHBIC, U 3a1a41 Ha HAXO0KJACHHUEC YaCTHU
LOEJIOro U IEJIOromno €ro 4aCtu, BbIABJIATD HX
CX0ACTBA M pasjinvus.

MopenupoBaTh X0 pelIeHUs 3aJauu C
MOMOIIbIO PUCYHKA, CXEMBI, TAOIHUIIBL.
IIpuBoauTH, pa3éupaTh,0LIEHUBATH
pa3IuyYHbIe PEHICHUS, 3alIUCH PEUICHHUH
TEKCTOBBIX 3aJ1ay.

OnepupoBaTh IpOOHBIMH YHCIAMHU B PEaIbHBIX

KU3HEHHBIX cuTyalusax. Kpurudyecku
OlI€eHMBATH MOJIYUYCHHBIH Pe3yIbTaT,
OCYIIECTBISTH CAMOKOHTPOIb,
pOBepsisl OTBET HA COOTBETCTBHE
YCIJIOBHIO, HAXOJUTh OIIHUOKH.

3HAKOMHTBCS ¢ HCTOPUEH pa3BUTHUSA
apuMETUKH

Harnagnas
reoOMeTpHs.

Tena u ¢purypsr B
IpocTpaHcTBe. 94

MHuororpannuku. M3o0paxxenue
MHOTOTpaHHUKOB.Moenn
HPOCTPAaHCTBEHHBIX TEJ.

[IpssMOyTONIBHBIN NTApAIIIICICIIUIIE],
Ky0. Pa3BépTkukyba u
napajuleIIenuIea.

[TpakTnyeckas pabora «Pa3BépTka
KyOay.

O06BEéM Kyba, TPSAMOYTOJIBHOTO
napasenenuneaa

Pacno3HaBaTh Ha yepTekax, pUCYHKaX, B
OKPY KaloLeMMHpe IPSMOYTOJIbHBIN
napaJenenune], Kyo, MHOTOrpaHHHKH,
ONMCHIBATh, MCI0JIb3YS] TEPMHHOJIOTHIO,
OLICHMBATD JIMHEIHBIE Pa3MEPBHI.

IIpuBoauTH NPHUMepPHI 0OBEKTOB PEATTLHOTO
MHpa, UMEIOIIMX (OPMY MHOTOIPaHHUKA,
psSMOYTOJIbHOTOTIapaljieNienumnesa, Kyoa.

M300pakaTh Ky0 Ha KiIeT4aToi Oymare.
HccnenoBarth cBoiicTBa Ky0a,
IPSIMOYTOJIBHOTO MapalIeIeuIeaa,
MHOTOTPaHHHUKOB, UCIIOJIb3YSl MOJIEIIH.
PacnozHaBaTh M M300pakaThb pa3BEPTKU
KyOa u napasuienenunena. MoaeJupoBaTh
KyO ¥ mapasuienenunenns Oymaru u npoyux
MaTEpUAJIOB, 00bACHATH CIIOCO0

MO/JICIIUPOBAHUS.
HaxoanTh n3mepeHusi, BHIMMCIATH
IJIOIIA/Ib IOBEPXHOCTH; 00BEM Kyda,
MPSIMOYTOJIBHOTO MapaJulesenuIena;
HCCIe10BATh 3aBUCUMOCTb 00bEMa Ky0a OT
JUTMHBI €70 pedpa, BBIABUTATDH
000CHOBBIBATHIMIIOTE3Y.

Ha6aronaTs ¥ NIPOBOAMTH AHAJOTHH MEXKIY
MOHATUSIMUIUIOIIAAN ¥ 00BEMa, TIepUMeTpa u




iomaagu HOBerHOCTI/I.PaClIO3HaBaTb
HUCTHUHHBIC U JIOXKHBIC BBICKAa3bIBaAHUS O
MHOI'OrpaHHHUKax, IPUBOAUTL IPUMEPLI U
KOHTPIIPUMEPEI, CTPOUTHb BBICKA3bIBAHUA U
OTpULlaHUSA BBICKa3bIBaHUM.

Pemarts 3apa4u U3 peayibHOM )XKU3HMU.

IToBTOpEHME U
00001menue. 104

[ToBTOpEHNE OCHOBHBIX IOHATUN U
METOJ/IOB Kypcad Kjacca, 000011eHne
3HAHUU

BpI4ucaATh 3HaYCHUS BBIPAKECHUM,
COJIepKalIMX HaTypaJIbHbIE YUCIIA,
OOBIKHOBEHHBIE U JECATUYHBIE ApO0H,
BBINOJIHATH IPE0Opa30BaHUs YHCEN.

Bei0upars cnocod cpaBHEHUs 4uced,
BBIYMCIICHUM, IPUMEHATH CBOMCTBA
apuMETUYECKUX JECHCTBUM TS
panoHaIU3alui BBIYUCICHUN.

OcymecTBaaTh CAMOKOHTPOJIb
BBIIIOJIHAEMBIX IEUCTBUIN CaAMOIIPOBEPKY
pe3yJbTaTa BHIYMCICHUM.

PemaTe 3a1a4M U3 peanbHOU KU3HH,
NPUMEHATh MaTeMaTH4YecKue 3HAHUS /115
pereHus 331249 U3 IpYruxy4eOHbIX
IPEIMETOB.

PemaTh 3a1a4u pa3HbIMHU CIIOCOOAMH,
CPAaBHUBATH CNOCOOBI PEIICHUS 33]1a4H,
BbIOMPATh PALMOHAJILHBIH CI10C00




NOYPOYHOE IINIAHUPOBAHUE

Ne Tema ypoka KoauvecTBo yacon Jaramo |Jdarano |IIpumeuan

n/n Beero KOHTPOTE ILIAHY paxry ue

I'naBa 1. HatypanbHble uncia

§ 1. HatypauabHble ynuciaa u HyJb. lkanas (174)

1. [IpencraBnenue 4MCIOBOM 1 04.09
nH(pOopManuu B TaOIHIIAX

2. Ludpst 1 uncna 1 05.09

3. Ludpsl 1 uncna 1 06.09

4 Bxoanasi KOHTpoJIbHas1 paboTa 1 1 07.09

5 Otpe3ok u ero anuHa. Jlomanas. 1 08.09
MHOroyrojbHuK

6 Otpe3ok u ero mnuHa. Jlomanas. 1 11.09
MHOroyronsHukKk

7 Otpesok u ero jnuHa. JlomaHas. 1 12.09
MHOroyroiabHuK

8 [TnockocTh, IpsiMasi, JIyd, yroj 1 13.09

9 II;mockocts, npsmas, 1yd, yroia 1 14.09

10 [Ikayel ¥ KOOpIUHATHAS TIPSIMAst 1 15.09

11 [kanel 1 KOOpAUMHATHAS TIPSIMast 1 18.09

12 [Ikanel 1 KOOpAMHATHAS TPSIMast 1 19.09

13 CpaBHeHuE HaTypaIbHBIX YNCEIN 1 20.09

14 CpaBHEHHE HaTypaTbHBIX YUCEI 1 21.09

15 [Tpencrasnenue YHUCIIOBOM 1 22.09
uH(opMaIuu B CTOI0UYATHIX
JuarpaMmax

16 [Mpencrasienue YHUCIIOBOMN 1 25.09
uH(popMaIuu B CTOI0UYATHIX
JMarpaMmax

17 KounTpoJbHas padora Ne 1 1 1 26.09

§ 2. Cnoxxkenue M BbIYMTAHHE HATYpPAJIbHBIX yucea (154)

18 HeiicTBue cnoxenns. CBOMCTBa 1 27.09
CJIOKEHUS

19 HeiictBue cnoxenns. CBOMCTBa 1 28.09
CJI0KEHUS

20 HeiicTBue cnoxenns. CBOMCTBa 1 29.09
CJI0KEHUS

21 HeiictBue BerunTanus. CBoMcCTBa 1 02.10




BBIUYUTAHUS
22 Jevicteue BerunTanus. CBONCTBA 1 03.10
BBIYUTAHUS
23 JevictBue BerunTanus. CBONCTBA 1 04.10
BbIYUTAHUS
24 KontpoabHnasi padora Ne 2 1 1 05.10
25 YucnoBelie 1 OyKBeHHbIC BhIpakeHust | 1 06.10
26 YucioBbie 1 OyKBEHHBIC BhIpakeHust | 1 16.10
27 YucnoBeie 1 OyKBeHHbIC BhIpakeHust | 1 17.10
28 YucioBbie 1 OyKBEHHBIC BEIpakeHust | 1 18.10
29 YpaBHEHUSI 1 19.10
30 YpaBHEeHUSI 1 20.10
31 YpaBHEeHUSI 1 23.10
32 KourpoabHasi paGora Ne 3 1 1 24.10
§ YMHoO:XeHHe M [leJieHHe HATYPAJbHBIX unces (254)
33 JevictBue ymHoxenus. CBoiicTBa 1 25.10
YMHOXKEHUS
34 JletictBue ymHOKeHus1. CBOMCTBA 1 26.10
YMHOXCHUS
35 JeiictBue ymHoxeHus. CBOICTBa 1 27.10
YMHOXCHUS
36 HetictBue aenenus. CBoiicTBa aenenus | 1 30.10
37 HetictBue aenenus. CBoiicTBa aenenus | 1 31.10
38 HetictBue aenenus. CBoiicTBa aenenus | 1 01.11
39 HetictBue aenenns. CBoiicTBa aenenus | 1 02.11
40 JleneHue ¢ ocTaTKOM 1 03.11
41 JleneHue ¢ ocTaTKOM 1 06.11
42 Jlenenue ¢ oCTaTKOM 1 07.11
43 KounTpoJbHas padora Ne 4 1 1 08.11
44 VYnpoieHue BbIpaxeHUu | 1 09.11
45 VYnpoieHue BbIpaXeHU | 1 10.11
46 VYipolueHnue BeIpaKeHU I 1 13.11
47 VYnpoieHue BbIpakeHUu | 1 14.11
48 [Topsiiok TEHCTBUH B BBIYHCICHUSIX 1 15.11
49 [Topsiiok TeHCTBUH B BBIYHCICHUAX 1 16.11
50 [Topsiiok TeHCTBUH B BBIYHCICHUAX 1 17.11
ol CrerneHb ¢ HaTypaIbHBIM TTOKa3aTeneM | 1 27.11




52 CreneHb ¢ HaTypalbHBIM NOKa3areneM |1 28.11

53 Jlenurtenu u KpaTHbIC 1 29.11

o4 JlenuTenu u KpaTHbIE 1 30.11

55 CBolicTBa ¥ MPU3HAKH JEIIUMOCTH 1 01.12

56 CBolicTBa M MPU3HAKH JICIIUMOCTH 1 04.12

57 KontpoabHnasi padora Ne 5 1 1 05.12

§ 4. Ilnowaau u 06bEéMbI (114)

58 Dopmyibl 1 06.12

59 Dopmyibl 1 07.12

60 [Tnomane. dopmyna miomam 1 08.12
IpSMOYTOJIbHUKA

61 [Tnomans. opmyna miomam 1 11.12
IpSMOYTOJIbHUKA

62 Enunuier usmepeHus miomnaaei 1 12.12

63 Enunuier usmepeHus miomnaaei 1 13.12

64 [TpstmoyronbHbIN Mapaneienumnes 1 14.12

65 [TpssMOYTOJTBHBIN TTapaJIICIICTTHITE]] 1 15.12

66 O06béMBI. O0BEM IPAMOYTOIBEHOTO 1 18.12
napaJuieNenumesaa

67 O06BEMBI. O0BEM IPSIMOYTOIHHOTO 1 19.12
napaJuieNenunesaa

68 O06BEMBI. O0BEM IPIMOYTOIHHOTO 1 20.12
napaJuieenuneaa

69 KonTposbHas padora Ne 6 1 1 21.12

I'naBa 2. [lpoOHbIe uncna

§ 5. O0bIKHOBEHHBIE 1po0Hu (474)

70 OKpy>KHOCTB, KPYT, 1Iap, LHUIXHIP 1 22.12

71 OKpYXHOCTB, KPYT, IIap, IHITHHIIP 1 25.12

72 Jonu u mpodu. 1 26.12

73 Jonu u mpodu. 1 09.01

74 N300pakenue npobeit Ha 1 10.01
KOOPJIMHATHOM IIPSIMOM

75 N300paxkenue npobeit Ha 1 11.01
KOOPJMHATHOU IIPSAMOI

76 CpaBHeHue 1podeit 1 12.01

7 CpaBHeHue pobeit 1 15.01

78 CpaBHeHue 1podeit 1 16.01




79 [IpaBuIbHBIE U HEIPABUILHBIEPOOU 1 17.01

80 [TpaBubHBIE U HEPABUIIbHBIEPOOH 1 18.01

81 KouTpoJsbHas padora Ne 7 1 19.01

82 Ci0eHHe ¥ BBIUUTAHKE IPOOCH ¢ 1 22.01
OJIMHAKOBBIMH 3HAMEHATEIISIMU

83 CroxeHne ¥ BBIUUTaHHE IPOOeii ¢ 1 23.01
OJIMHAKOBBIMH 3HAMEHATEIISIMU

84 CroxeHre ¥ BEIYUTaHHE IPOOei ¢ 1 24.01
OJIMHAKOBBIMH 3HAMEHATEIISIMU

85 JleneHre HaTypalbHBIX YKce] U Apoou |1 25.01

86 JleneHre HaTypalbHBIX YKcel U Apoou |1 26.01

87 CMerranHbIe yuclia 1 29.01

88 CMmernranHbie yucia 1 30.01

89 CrnoxeHue ¥ BBIMUTAHUE MEIIaHHBIX | 1 31.01
qHCe

90 CrioxeHue ¥ BbIUNTaHHEe MELIaHHbIX 1 01.02
qHCe

91 KontpoabHnasi padora Ne 8 1 02.02

92 OcHOBHOE CBOMCTBO po0OHn 1 05.02

93 Coxkparienue apooeit 1 06.02

94 Coxkpartenue npodei 1 07.02

95 [TpuBenenue apodeit k o0IIEMY 1 08.02
3HAMEHATEJTI0

96 [MpuBenenue npobdeii k ooIIEeMy 1 09.02
3HaMCHATEITI0

97 [TpuBenenue npobdeii k odIEeMy 1 12.02
3HAMEHATEJTI0

98 CpaBHeHMeE, CIIO)KEHUE U BBIUUTAHUE 1 13.02
npoOeit ¢ pa3HBIMU3HAMEHATEIISIMU

99 CpaBHeHUe, CII0KEHUE U BEIUUTAHUE 1 14.02
JIpo0el ¢ pa3HbIMU3HAMEHATESIMU

100 | CpaBHenwue, cinoxeHue v Berautanue | 1 15.02
JIpo0el ¢ pa3HbIMU3HAMEHATESIMU

101 | CpaBHenwue, cinoxeHue v Berautanue | 1 16.02
npo0eii ¢ pa3HBIMU3HAMEHATEIISIMU

102 | CpaBHeHue, ClioKeHHE U BbluMTaHue |1 26.02
npo0eii ¢ pa3HBIMU3HAMECHATEIISIMU

103 | KonTpo.ibHasi pa6ora Ne 9 1 27.02




104 | YMHOXeHus npoOeit 1 28.02
105 | YMHOXeHus npoOeit 1 29.02
106 Haxosxnenue gactu 11eaoro 1 01.03
107 Haxosxnenue gactu 11eaoro 1 04.03
108 Haxoxnenue yacTu 11eJ10ro 1 05.03
109 Haxoxmenue yacTu 11eJ10ro 1 06.03
110 Henenue npobdeit 1 07.03
111 Jeneuue apobeit 1 11.03
112 | HaxoIeHHe [esoro Mo ero 4acTu 1 12.03
113 Haxos1eHne 1enoro 1o ero 4actu 1 13.03
114 | HaxoIeHHe [eNIoro Mo ero YacTh 1 14.03
115 Haxoxnenue 1enoro no ero 4acTu 1 15.03
116 | KonTpoabHas pa6ora Ne 10 1 18.03
§ 6. lecaTuunbie gpoou (324)
117 Jecsituunas 3anmuck Ipooei 1 19.03
118 Jlecsituunas 3anmuck Ipooei 1 20.03
119 CpaBHeHUE NECATUIHBIX IPOOCi 1 21.03
120 CpaBHEHUE NECATUIHBIX JPOOeCii 1 22.03
212 | CpaBHEHHE IECATUYHBIX APOOEH 1 25.03
122 Cro)XeHne U BEIYUTAHNE JeCITUYHBIX | 1 26.03
npobeit
123 Crio)XeHne ¥ BEIYMTaHNue aecATUYHbIX | 1 27.03
npobeit
124 Crio)XeHne ¥ BEIYMTaHNue OecATUYHbIX |1 28.03
npobeit
125 Cro)XeHne U BEIYUTAHNUE JeCITUYHBIX |1 29.03
npobeit
126 Crio)XeHne ¥ BEIYMTaHNue aecATUYHbIX |1 01.04
npolOei
127 | Oxpyrnenune uncen. [Ipuknaka 1 02.04
128 | Oxpyrnenwne uncen. [Ipuknaka 1 03.04
129 | KoutpoabHas pa6ora Ne 11 1 04.04
130 | YMHOXeHHue JecATHIHOHN qpo0u Ha 1 05.04
HATypaIbHOE YHCIIO
131 | YMHOXeHHUEe JecATHIHOH qpo0u Ha 1 15.04
HATypaJIbHOE YHCIIO
132 YMHOXEHHE TCCATHUHON APOOH Ha 1 15.04




HaTypaJbHOE YHCIIO
133 | JleneHue necaTUUHON ApoOU Ha 1 16.04
HaTypaJIbHOE YHCIIO
134 | JleneHue necaTUUHON ApoOU Ha 1 17.04
HATypaJbHOE YHCIIO
135 JleneHue necATHUHON ApoOHU HA 1 18.04
HaTypaJbHOE YHCIIO
136 | [leneHue AecATUYHON qpoOu Ha 1 19.04
HaTypaJbHOE YHCIIO
137 | YMHOXEHHE Ha ACCATUYHYIO TpOOb 1 22.04
138 | YMHOXEHHE Ha ACCATUIHYIO TpOOb 1 23.04
139 | YMHOXEHHE Ha ACCATUYHYIO IpOOb 1 24.04
140 YMHOKEHUE Ha AECITUYHYIO TPOOh 1 25.04
141 YMHOKEHHUE Ha IECATHYHYIO IPOOh 1 26.04
142 Jlenenue Ha JECSITHUHYO IPOOh 1 29.04
143 Jlenenue Ha JECSITHYHYIO IPOOH 1 30.04
144 | JleneHue Ha JECATUYHYIO IPOOH 1 06.05
145 | JleneHue Ha JECATUYHYIO IPOOH 1 07.05
146 | [leneHue Ha JECATUYHYIO APOOH 1 08.05
147 | leneHue Ha JECATUYHYIO IPOOH 1 10.05
148 | KonTpoabHas pa6ora Ne 12 1 13.05
§ 7. UHCcTpyMeHTHI A1 BbIYMCIeHUI U u3MepeHuii (94)
149 | Kampkynsitop 14.05
150 | Bunsr yrinoB. UepTéxHblid TpeyronsHUK | 1 15.05
151 | Bunsl yrnoB. YepTéxHblil TpeyronbHUK | 1 16.05
152 | Bunsr yrinoB. UepTéxHbIid TpeyronpHUK | 1 17.05
153 | Bunsl yrinoB. UepTéxHbIid TpeyronsHUK | 1 20.05
154 | U3mepenue yrios. Tpancnoprup 1 21.05
155 | 3mepenue yrios. Tpancnoptup 1 22.05
156 | 3mepenue yrios. Tpancnoptup 1 23.05
157 | KonTpoabHas pa6ora Ne 13 1 24.05
IMoBTOpenue (144)
158- | MToroBoe moBTOpEeHUE Kypca 10 27.05
169 | varemaruku 5 kacca
170 | MroroBasi KOHTpOJIbHas padoTa 1 28.05
Ne 14 (BITP)
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