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INOACHUTEJIBHAS 3AIINCKA

OBIIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITIPEJIMETA "MATEMATHKA"

Pabouas mporpamMma o MaTemMaTuke AJisg 00y4aronmxcs 5 kiaccoB pa3padboraHa Ha ocHoBe DenepaabHOTO
rocy/IapCTBEHHOIO0 00pa3oBaTeIbHOIO CTaHAApTa OCHOBHOTO o00mIero o0pa3oBaHus € Y4E€TOM U
COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUM, MPEIBSABISIEMBIX K MaTeMaTHUYEeCKOMY OOpa30BaHMIO, M TPaauLIUui
poccuiickoro  oOpa3oBaHMs, KOTOpble O00ECNeuYMBAIOT OBJAJCHHE KJIIOYEBBIMU  KOMIETCHLIHSIMU,
COCTAaBJISIIOUIMMH OCHOBY JJII HENPEPHIBHOTO OOpa3oBaHHMs U CaMOPA3BUTHUS, a TaKXe IEIOCTHOCTD
OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO W TO3HABATEIBHOTO pPa3BUTHS oOydaromuxcs. B paboueit mporpamme
yuTeHbl uJeu U nonoxenuss KoHuenuuu pa3BuTHs MareMaTH4eckoro oOpa3zoBaHusi B Poccuiickoit
Oenepaunu. B smnoxy mudpoBoil Tpancopmaimu Bcex chep 4eloBEYECKOW AESITENbHOCTH HEBO3MOKHO
CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM Oe3 0a30BOil MaTeMaTUYECKOW MOJATOTOBKU. YKe B IIKOJIE
MaTeMaTHKa CIY>KUT OMOPHBIM MPEAMETOM JJIsl U3yUEHUSI CMEKHBIX JUCLUUILUINH, a TIOCTE LIKOJIbI pealbHON
HEOOXOJUMOCTbIO CTAHOBHUTCS HENpPEphIBHOE O0pa3oBaHHME, YTO TpeOyeT MOJHOLEHHONH 0a30Boil
o011eo0pa3oBaTeIbHON MOATOTOBKH, B TOM YHUCIIE U MaTeMaTH4ecKoi. ITO 00yCIOBIEHO TE€M, YTO B HAIIU
IHU pacTET uucio npodeccuid, CBA3aHHBIX C HEMOCPECTBEHHBIM MPUMEHEHHEM MaTeMaTHKU: U B cdepe
SKOHOMHKH, U B OHM3HECe, U B TEXHOJIOTUYECKUX OONACTAX, M JaKe B T'yMaHUTapHBIX cdepax. Takum
00pa3oM, KpyT HIKOJLHUKOB, JJIs KOTOPBIX MaTeMaTHKa MOKET CTaTh 3HAUUMBIM MPEAMETOM, PACIIUPAETCS.

[IpakTrueckasi MOJE3HOCTh MaTEMaTUKH OOYyCIIOBJIEHA TEeM, 4YTO €€ TMPEeIMETOM  SIBISIOTCS
(dbyHIaMeHTalbHbIE CTPYKTYPhI HAILIEr0 MUPA: MPOCTPAHCTBEHHBIE ()OPMBI 1 KOJIMYECTBEHHBIE OTHOIICHUS OT
MPOCTEUININX, YCBAaMBAEMbIX B HEMOCPEJICTBEHHOM OIBITE, JO OCTATOYHO CIIOKHBIX, HEOOXOIUMBIX JJIsi
pa3BUTHA HAYyYHBIX U MPHUKIAIHBIX Uei. be3 KOHKPEeTHBIX MaTeMaTHYeCKUX 3HAHHUM 3aTPyAHEHO TOHUMaHUe
MPUHIIUIIOB YCTPOMCTBA M HCIOJB30BaHUS COBPEMEHHOW TEXHUKU, BOCHPHUATHE ¢ HHTEpIpeTaIus
pa3HOOOpa3HOW  COLMATIbHOM, JKOHOMHUYECKOW, TMOJMUTHYECKON  uHpopmanuu, ManodpeKTuBHA
MMOBCETHEBHAS MPAKTHYECKasi JeATEIbHOCTh. KakIoMy 4YenoBeKy B CBOEU YKWU3HH MPUXOJUTCS BBITOTHATH
pacuéThl U COCTABIATH AITOPUTMBI, HAXOAUTh U IPUMEHATH (DOPMYIIbI, BIAJETh MPAKTUYECKUMU MPUEMAMU
T€OMETPUUYECKUX H3MEPEHUN W TOCTPOCHUU, 4YUTaTh WH(OpPMAIMIO, MPEACTABICHHYIO B BHUAEC TaOJHII,
auarpaMm U TpaduKoOB, KUTh B YCIOBUSX HEOMPENEIEHHOCTH W TIOHMMAaTh BEPOSTHOCTHBIM XapakTep
CITy4alHBIX COOBITHIA.

OpnHOBpeMEHHO ¢ pacimiipeHueM chep NPUMEHEHHsS MaTeMaTUKU B COBPEMEHHOM oOmiecTBe Bc€ Oosee
Ba)XHBEIM CTAHOBHUTCS MaTeMATUUECKUHU CTWIb MBIIIJICHUS, HpOHBJ’IHIOHIHfICH B OHpC]leHéHHI)IX YMCTBCHHBIX
HaBBIKaxX. B Iponecce H3Yy4YCHHA MATEMAaTUKKW B apCCHaAl HpI/IéMOB U MCETOJOB MBINIJICHUA 4YCJIOBCKaA
€CTCCTBECHHBIM O6p330M BKJIIOYAIOTCA WHAYKIUA W ACAYKIUA, 0606HICHI/IG N KOHKpETU3alusd, aHalinu3 U
CHHTE3, KJ'IaCCI/I(bI/IKaHI/IH n cucremMarusanus, a6CTpaFI/IpOBaHI/I€ A aHanoruga. OOBEKTHI MaTeMaTHYECKHUX
YMO3aKJIIFOUEHUH, MpaBuUja HMX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHM3M JIOTMYECKUX ITOCTPOEHUH,
CIOCOOCTBYIOT BBIpaOOTKE yMeHHUs (HOPMYJIHPOBaTh, OOOCHOBBIBATh M JIOKA3BIBATH CYXKJICHHS, TEM CaMbIM
pa3BUBAIOT JIOTWUYECKOE MbIlieHHe. Benymas poib NpUHAIJIEKAT MaTeMaTuke U B (OPMUPOBAHUU
’cU'IFOPPITMI/I‘—I@CKOﬁ KOMITOHCHTHBI MBIIIIJICHUA U BOCIIMTAHUU YMeHI/Iﬁ )IefICTBOBaTB 110 3aJaHHBIM aJIrOpUTMaM,
COBEPIIIEHCTBOBATh W3BECTHHIE U KOHCTPYHPOBATh HOBBIC. B mporiecce perenus 3a1ad — OCHOBOM y4eOHOU
ACATCIIBHOCTH Ha YpPOKaxX MATCMATHKW — PA3BUBAIOTCA TaKXKE TBOPYECKad MW IpHUKIaAHasd CTOPOHBLI

MBIIIJICHUA.
O6yqu1/Ie MaTeMaTUKe Oa€T BO3MOXKHOCTH Pa3BuUBAThL Yy 06yanOH_II/IXC}I TOYHYIO, pPAalMOHAJIBHYIO H

I/IH(I)OpMaTI/IBHyIO pCub, YMCHUC OT6PIp8.TB HanOoJee IoAXOOAIINE A3BIKOBBIC, CHMBOJIMYCCKHUC, rpa(bnqecm/le
CpCACTBa IJIsd BBIPAKCHUA Cy)KI[eHI/II\/'I W HarJisiAHOT 0 UX IMPECACTABIICHUA.

Heo0xoaumMbpIM KOMITOHEHTOM 001 KyJIbTYypbl B COBPEMEHHOM TOJIKOBAHUH SIBIIIETCS 0011ee 3HAKOMCTBO
C METO/IaMHU MO3HAHUs AEUCTBUTEIBHOCTH, MPEACTABICHUE O IPEIMETE U METO/IaX MaTEMaTUKH, X OTJINYUIL



OT METOJIOB IPYTHX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 OCOOCHHOCTSX MPUMEHECHUSI MATEMaTHKH TSI
pelIeHus] HAyYHBIX W TPUKIAIHBIX 3a1a4. TakuMm o0pa3oM, MareMaTHUecKoe o0pa3oBaHHE BHOCHT CBOMU
BKJ1aJ B popMupoBaHue oOIIeH KyIbTyphl YeTOBEKA.

I/I3yquI/Ie MaT€MaTHKHU TaK»XC CHOCO6CTByeT 9CTCTUYCCKOMY BOCIIMTAHHUIO YCJIIOBCKA, IMOHWUMAaHUIO
KpaCOThl U U3AIIECTBA MATCMATUYCCKUX paccyxcz[eHm"I, BOCIHPHUATHUIO TCOMCTPHUYCCKUX CI)OpM, YCBOCHHUTIO
nacu CUMMCTpPHUH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA
[TpuopuTeTHBIMH LENIAMU O0YYCHUSI MAaTEMATHKE B 5 KJ1acce SBISIOTCS:

—  mpomopkeHue (HOopMHpPOBAHUS OCHOBHBIX MATEMATHUECKHUX TMOHSATHH (YHCIO, BEIWYWHA,
reoMeTpuueckas Gurypa), 00eCreunBarOIINX MIPEEeMCTBEHHOCTh U NIEPCIIEKTHBHOCTh MATEMATHIECKOTO
o0pa3zoBaHus 00yJArOIITUXCS;

— Pa3BUTUC UHTCJUICKTYAJIbHBIX U TBOPUCCKHUX CIIOCOOHOCTEH O6y‘{aIOH_II/IXC$I, MO3HABATECILHOU
AKTUBHOCTH, UCCJICIOBATCIbCKUX YMeHHﬁ, HHTCPECA K U3YUCHUIO MATCMATHUKHU;

— HIOABCIACHHUC 06y11a101111/1x091 Ha OOCTYIIHOM JIA HUX YPOBHC K OCO3HAHUIO B3aUMOCBA3U MATCMAaTHKU
" OKPYKAOUICI0 MUpa,

—  ¢dopmupoBanue (GYHKIMOHAIBHONH MaTEeMaTHYeCKOH TI'PaMOTHOCTH: YMEHHUsS paclo3HaBaTh
MaTeMaTU4YeCKHe OOBEKTHI B PEabHBIX )KU3HEHHBIX CUTYAIUsX, MPUMEHSITh OCBOCHHBIC YMEHUS JIJIs
pELICHHUs] TMPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4, WHTEPIPETUPOBATH IMOJYUYEHHBIE PE3YJbTATHl U
OLICHUBATh UX HA COOTBETCTBUE IPAKTUYECKOU CUTYaLlH.

OCHOBHBIE JIMHUU COAEP)KaHUS Kypca MaTeMAaTUKU B 5 Kjlacce — apu(MeTndeckas u reoMeTpuyeckas,
KOTOpbIE Pa3BUBAIOTCA MapajuleIbHO, KaX/das B COOTBETCTBUHM C COOCTBEHHOW JIOTMKOM, OJHAKO, He
HE3aBUCHUMO OJIHA OT APYrOW, a B TECHOM KOHTaKT€ M B3aUMOJECUCTBUU. Takke B Kypce MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMHU airedpbl U ONUcaTeIbHON CTaTUCTUKH.

W3ydyenne apudmMeTHUecKoro Marepuaia HAUYMHAETCS CO CHUCTeMaTH3allM M Pa3BUTHUS 3HAHUHA O
HaTypaJIbHBIX YHCIIAX, TOJYYCHHBIX B HAYAIBHOM 1miKoJie. [Ipy 3TOM COBEpIIIEHCTBOBAHUE BHIYUCIUTEIHLHOMN
TEXHUKH U (HOPMHUPOBAHHE HOBBIX TEOPETHMUECKUX 3HAHUU COYETACTCS C PA3BUTHEM BBIYHCIUTEIHLHOMN
KyJIbTYpPBl, B YacCTHOCTH C OOydYeHHEM TMPOCTEHUIINM MpHéMaM TNPUKUIKH U OIEHKH pPe3yJIbTaToOB
BEIUHCIICHUH.

Jpyroii KpymHbIi OJIOK B COAEp)KaHUU apUPMETUUYECKOH IUMHMM — 3TO ApodHu. Hauvano usyuenus
OOBIKHOBEHHBIX M JECATUYHBIX Jpo0ei OTHECeHO K 5 kiaccy. DTO MEepBbIil 3Talm B OCBOCHUU JIpobOel, Kornia
MIPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMM HJAESIMH, MOHATUAMH TeMmbl. [lpm 3TOM paccmoTpeHne
OOBIKHOBEHHBIX Jpo0Oeii B TMOJHOM 00BEME TMpeNlIecTBYeT U3YyUEHHIO JECATHYHBIX Jpobei, uTo
1IeJIeCO00pa3HO C TOYKH 3PEHUS JIOTHKUA W3JIOKCHHS YWCIOBOW JIMHWHW, KOTJa TpaBuia JEHCTBHHA C
JIECATUYHBIMU JIPOOSIMM MOXXHO OOOCHOBAaTh Y€ HM3BECTHBIMHM aJTOPUTMAaMM BBIIOJHEHUS JEHCTBUU ¢
OOBIKHOBEHHBIMHU APOOSIMU. 3HAKOMCTBO C AECATUYHBIMH JPOOSMHU PACHIMPUT BO3ZMOXKHOCTH JIJIsl TOHUMaHUS
00yYaromuMHCs TNPHUKIATHOIO MPUMEHEHUsT HOBOM 3amMcu Npu U3YyYEHHM JPYTUX MPEeIMETOB U IpHU

MPAKTUYCCKOM HCIIOJIb30BaAHUH.

[Tpu o0yueHHH pEenIeHNIO TEKCTOBBIX 3a/1a4 B 5 KJIACCE UCTIONB3YIOTCS apu(METHUECKIE TPUEMBI PETIICHHSL.
TexcroBble 3aaun, pemiaemMble NMPH OTPabOTKe BBIYUCIUTENbHBIX HaBBIKOB B 5 Kjacce, pacCMaTpUBAIOTCS
3aJjauu CIICAYIONINX BUIOB: 3a7a4l Ha IBW)KEHUE, HAa YaCTH, Ha TIOKYITKH, Ha pabOTy ¥ MPOU3BOAUTEIBHOCTD,
Ha MPOIIEHTHI, Ha OTHOIIEHUS U mponopuuu. Kpome Toro, o0yyarommuecst 3HaKOMTCS ¢ IPUEMAMU PEILICHHS
3aja4 nepedopoM BO3MOXKHBIX BAPHAHTOB, ydaTcsi paboTaTh ¢ MH(pOpMalMen, MpeACcTaBICHHOW B (Gopme
TaOIHI] WIIA THATPAMM.

B ITpumepHoii paboueil mporpamme mpeaycMOTpeHoO (GOPMHUPOBAHUE MPOIIEACBTUYECKHUX alreOpanvdeckux



IIPEICTaBICHUNA. bykBa Kak CHMBOJI HEKOTOPOI'O YHCJIa B 3aBUCUMOCTH OT MaT€MaTH4YE€CKOI0 KOHTEKCTa
BBOJIUTCS TIOCTETIEHHO. ByKBEeHHasi CHMBOJIMKA IIMPOKO UCIONIB3YETCS MPEXkKIE BCETro IS 3alUCH OOIIUX
YTBEPKJICHUM U TpEeAsoxKeHUH, GOopMyIl, B YACTHOCTU JJISl BBHIYMCIICHUS T€OMETPUYECKUX BEIUYMH, B
Ka4eCTBE «3aMECTUTEIISD YUCIIA.

B kypce «Marematukm» 5 Kilacca INpEACTaBICHA HarjsigHas I€OMETpHs, HAIpaBJICHHAs Ha Pa3BUTHUE
00pa3HOTO MBIIIJICHUS, IPOCTPAHCTBEHHOT'O BOOOPaKEHU, N300pa3UTENbHBIX YMEHUNA. DTO BaXKHBIH JTall B
MU3YYEHUU TE€OMETPUHU, KOTOPBIM OCYLIECTBIISIETCS HAa HArIAJHO-IPAKTUYECKOM YPOBHE, OIMPACTCS Ha
Harjs1H0-00pa3Hoe MbIIIIEHHE O0yJaroluxcsa. bombiuas pojib OTBOAUTCS MPAKTUYECKON JEATENbHOCTH,
OIBITY, PKCHEPUMEHTY, MoAenupoBanuoo. OOydaronmecss 3HAaKOMATCS ¢ TEOMETPUYECKUMU (UTypaMH Ha
IUIOCKOCTH M B IPOCTPAHCTBE, C HUX HPOCTEHIIMMHU KOH(MUIYypaLusAMH, ydarcsi H300paxaTb HUX Ha
HEJIMHOBAHHOW W KJIeT4aTOW Oymare, pacCMaTpHMBalOT MX HpoCTelIine CBOWCTBa. B mpouecce miydeHus
HarJsiIHOM reoMeTpUM 3HAHUs, IOJIy4YeHHbIe 00YYarOIMMKCS B HAYaJIbHOW ILIKOJIE, CUCTEMATU3UPYIOTCS U
PacCIIUPSIOTCA.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yuyeOHOMY IUIaHy B 5 Kjacce M3ydaeTcsl HHTEIPUPOBAHHBIN mpenaMeT «MareMaTruka», KOTOPBIif
BKJIIOYAET apu(PMETUUECKUN MaTepHall U HarJIAIHYI0 TEOMETPHUIO, a TAK)KE MPOTEIEeBTUYECKUE CBEICHUS U3
anreOppl. YUeOHBINM TUTAH HAa M3yYEeHHWE MATeMaTHKH B 5 KJIAacCe OTBOJMUT HE MEHEE 5 y4eOHBIX YacoB B
Hegento, Bcero 170 yueOHBIX 4acoB.



COJAEPKAHUE YYEBHOI'O KYPCA "MATEMATHUKA"

HartypaJjbHble ynciia 4 HYJIb

Harypanbnoe uucno. Psa narypansubix uucen. Yucno 0. M3o0pakeHue HaTypaabHBIX YMCET TOUYKAMHU Ha
KOOpJIUHATHOU (uucioBoil) npsmoit. [lo3unimonnas cuctema cuucieHus. Pumckas Hymepanus Kak Mmpumep
HEMO3UIIMOHHOM cucTeMbl cuucienus. [lecsatuunas cuctema cuucieHus. CpaBHEHHE HATypalbHBIX YHUCEIL,
CpaBHEHHUE HATypaJbHBIX urcel ¢ HylaéM. CriocoObl cpaBHeHus. OKpyTiieHHe HATypalbHBIX yuceln. CliokeHue
HATypaJbHBIX YUCEIT; CBOMCTBO HYJIS MIPU CIOXKEHUHU. BriunTanue kak aeicTBue, 00paTHOE CIOKEHUIO.

YMHOKEHUE HATypaJbHbIX YMCEI; CBOWCTBA HYJS M €AUHULBI IIPU YMHOXKEHUU. JleneHue Kak JOEHCTBHE,
obpatHOoe yMHOXeHHIO. KoOMMOHEHTBI JeiicTBHMH, CBsI3b MeXaAy HuUMHU. IIpoBepka pesynbraTta
apudmernueckoro neicTBus. I[lepeMecTUTENIbHOE M COYETATEIILHOE CBOWCTBA (3aKOHBI) CIOKEHUS H
YMHOXKEHUS, paclpeAe/IuTeIbHOE CBOMCTBO (3aKOH) YMHOXeHHUs. Vcrosnb3oBanue OyKB It 0003HAYCHUS
HEU3BECTHOTO KOMITOHEHTA M 3aIllMCH CBOWCTB apu(PMETHUYCCKUX JNEeUCTBUH. JleauTenu u KpaTHBIE 4YuCIa,
pasnokeHue Ha MHokutTenu. [Ipocteie u coctaBuble yncia. [Ipusnaku nqenumoctu Ha 2, 5, 10, 3, 9. [lenenue
¢ octatkoM. CTeneHb ¢ HaTypaJIbHBIM MOKa3aTeeM. 3aMKicCh YUCIa B BUJIE CYMMBI Pa3psIHBIX CJIaracMbIX.

YucnoBoe BbIPAXKCHHC. Brruucnenue 3HaueHU YMCIOBBIX BLIpa)I(eHI/Iﬁ; MMOPAA0K BBIITOJIHCHHA JEUCTBUM.

Hcmonn3oBanue IIPpH BBIYUCICHUAX MEPEMECTUTCIIBHOTO U COYCTATCIIBHOI'O CBOICTB (3aKOHOB) CJIOXKCHHUA U
YMHOKCHUA, PACTIPCACIUTCIBHOIO CBOICTBaA YMHOKCHHA.

Jpoou

[IpencraBnenue o Apodu Kak crocode 3amucu yacTu BenuurHbl. OObIKHOBEHHBIE 1poOu. [IpaBunbHble U
HenpaBuibHbIe 1pobu. CMmelanHas 1poOb; NpeACcTaBiIeHne CMEIIaHHON IpoOU B BUE HENPABUIBLHON Ipodu
Y BBIJICJICHUE 1EJI0M YacTH Yucia U3 HEeMpaBWIbHOU ApoOu. M3o0paxkeHue npobeil ToukaMy Ha YUCIOBOU
npsMoil. OcHoBHOe cBoicTBO Jpodu. Cokpamienue npobeid. IlpuBenenue n1pobu K HOBOMY 3HAMEHATEINIO.
CpaBnenune apo6eit. CroxeHue U BhIUMTAHUE JIpoOel. YMHOXKEHUE U JeleHue ApoOeii; B3auMHO-00paTHBIE
napobu. HaxoxkJeHre 4acTH LEeJIOro M LEJNOoro mo ero yactu. Jlecsatuynas 3amuchk apodeit. [IpencraBnenue
JEeCSITUYHON ApoOu B BuAEe OOBIKHOBEHHOM. M300pakeHHe NeCATUYHBIX ApoOed TOYKaMH Ha YHUCIOBOM
npsmoil. CpaBHeHHE JeCATHYHBIX JpoOeil. Apudmernyeckue IeHCcTBUS € JECATUYHBIMH JIPOOSIMH.
OxpyrieHne JecSITUYHBIX Ipo0eit.

Penmenne TeKCTOBBIX 3aa4

Pemenne TexcToBBIX 3a7a4 apupMeTHUIECKUM criocoooM. Pemenue tornueckux 3anad. Pemenue 3agau
nepebopoM BcexX BO3MOXKHBIX BapHaHTOB. Mcronb30BaHue MpH pelieHu  3a/1a4 TabauIl U cxeM. Pemenue
3a/1a4, COAEPXKAIIUX 3aBUCHUMOCTH, CBA3BIBAIOIINE BEJIWYMHBI: CKOPOCTb, BPEMs, PAcCCTOSHHUE; IIEHA,
KOJINYECTBO, CTOMMOCTh. EMHUIIBI H3MepeHus: Macchl, 00bEMa, 1IEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTH.

CBs13p MEXTy €ITMHUIIAMHA U3MEPEHUS KaXX0W BETMYUHBI. Pelienne OCHOBHBIX 3a7a4 Ha ApOoOH.
[IpencraBnenne naHHBIX B BUJE TAOJHII, CTOJIOYATHIX THATPAMM.

Haruasianas reomerpust

Harnsanuele npeacraBinenus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMas, OTPE3OK, JIyd, yToJ, JIOMaHas,
MHOT'OYTOJIBHUK, OKPY’KHOCTb, KpyT. YT0J. [IpsiMOi, ocTpsIid, Tynoil U pa3BEPHYTHIN yribl. J[ImHa oTpe3ka,
METPUUYECKNE €IMHUILBI AIUHBL. [[IMHA JTOMaHOW, MepuMETp MHOroyrojibHHKa. V3MepeHue u mocrtpoeHue
YIJI0B C MOMOIIBIO TpaHcopTupa. HarnsaHele npeacTaBieHus o purypax Ha MIOCKOCTH: MHOTOYTOJbHHUK;
MpSIMOYTOJIBHUK, KBaJpaT; TPEyrojibHUK, O paBeHCTBe ¢uryp. M3obpaxenue ¢uryp, B TOM yucle Ha
kieryatol Oymare. [locTpoeHne KoHQUTyparuii U3 4acTe NpsMon, OKPY>KHOCTH Ha HEIMHOBAHHOW W
KkieryaTor Oymare. Mcrmonb30BaHue CBOMCTB CTOPOH M YTIJIOB MPSIMOYTOJbHUKA, KBaaparta. [Imomans



IPSIMOYTOJIbHUKA M MHOTOYTOJIBHUKOB, COCTAaBJIIEHHBIX W3 MPSIMOYIOJIBHHUKOB, B TOM u4ucie Quryp,
n300pakEHHBIX Ha KieT4aTroi Oymare. EnuHuMIBI M3MepeHHs Iuiomanu. HarmsnHele npeacTtaBieHHUS O
IIPOCTPAHCTBEHHBIX (DUTypax: HpPsSMOYTOJbHBIN Napamenenunen, KyO, MHOrorpaHHuku. M3o0paxkeHue
IPOCTEHIINX MHOTOIpaHHUKOB. Pa3BépTku Kyba u napamienenunena. Cozganue Mozaeaeii MHOrOrpaHHUKOB
(13 Oymaru, IpOBOJIOKH, TUTACTHIIMHA U JIp.). OOBEM IPSIMOYTOJILHOTO TMapaienenunena, Kyoa. EquHuiist
HU3MEpeHHs 00BEMA.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHMs MpOrpaMMbl ydeOHOro mpeamera «MaremaTuka» XapaKTepH3YyHOTCS:

ITarpuorHyeckoe BOCIIMTAHHE:

IIPOSIBJICHUEM HMHTEpECa K IIPOLIJIOMY M HACTOSAIIEMY POCCUMCKON MATEMAaTUKHU, LICHHOCTHBIM OTHOLIEHUEM
K JOCTH)KCHUSAM POCCUMCKMX MAaTEMaTUKOB M POCCHUICKOM MaTEMAaTUYECKOM IIKOJIBI, K MCIOJIB30BaHUIO 3TUX
JOCTIDKEHHH B PYTrUX HayKax U MPUKIAJHBIX cepax.

I'paxxaanckoe u JYXOBHO-HPaBCTBEHHOE BOCIINTAHHE:

TOTOBHOCTBIO K BBIIIOJIHCHUIO O0S3aHHOCTEW TpakJaHUHA M PEATU3aLUH €ro MpaB, NPEICTABICHHEM O
MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH, IPOLIEAYP TPAXKIAHCKOTO
o01ecTBa (BBIOODEI, OIIPOCHI " np.);

TOTOBHOCTBIO K OOCYKICHHIO O3THYECKHX TPOOJIEM, CBSI3aHHBIX C TPAKTUYECKUM IMPHUMEHEHUEM
JOCTIIKCHUI HAYKH, OCO3HAHHEM Ba)KHOCTH MOPATbHO-ITUYECKHUX [IPUHIIUIIOB B ICSITEILHOCTH YUEHOTO.

Tpynosoe BOCIIMTAHHE:

YCTAaHOBKOW Ha aKTMBHOE Yy4YacTHE B PEIIEHUH MPAKTUYECKUX 3aJjau MaTeMaTUYeCKON HAlpaBICHHOCTH,
OCO3HaHMEM BAXXHOCTH MaTEMaTHYECKOro 0Opa30oBaHMs Ha MPOTSIKEHUU BCEM KU3HHU JUIsl YCHEUIHOMN
npoeCCHOHATLHON JESITEIbHOCTH M PAa3BUTHEM HEOOXOAMMBIX YMEHHH; OCO3HAaHHBIM BEIOOPOM U
[IOCTPOCHUEM MHIMBHYyaJbHOM TPAaeKTOPUM OOpa30BaHMs M S>KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEH.

IcTeTH4YecKoe BOCIIUTAHHE!
CIOCOOHOCTBIO K AMOLIMOHAILHOMY M 3CTETUYECKOMY BOCIIPUSATHIO MAaTEMAaTHYECKHX 0OBEKTOB, 3a/1a4,
pElIeHUH, pacCy>KICHUI; YMEHHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

HeHHOCTI/I HAy4YIHOI'0 MNO3HAHUA:

OpHGHTaHHeﬁ B ACATCIIBHOCTH Ha COBPECMCHHYIO CUCTEMY HAYYHBIX HpG}ICTaBJICHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTSX PA3BUTHS UCIIOBCKA, IIPUPOALI U O6IJ_ICCTB8., MMOHMMaHNEM MaTeMaTH4YeCKOU HAayKH KakK
C(i)epbl YEII0OBEUCCKOM JACATCIbHOCTH, 3TAIlOB e€ Pa3BUTHA U 3HAYUMOCTH IJI Pa3BUTHA LUBUIIU3ALUU,
OBJIaJICHHUEM S3bIKOM MAaTCMAaTHUKU U MaTeMaTHICCKOI KyanypOﬁ KakKk CpE€aACTBOM IIO3HAHHA MHpPaA,
OBJIaICHUEM HpOCTCﬁH.IPIMH HaBBIKaMH HCCHGI[OB&TCHLCKOﬁ JACATCIIBHOCTH.

Pusnyeckoe BOCIUTAHNE, (POPMHPOBAHNE KYJIbTYPbl 310POBbSI M IMOLHOHAIBHOIO 0JIATONOIYYHS:

TOTOBHOCTBIO IIPUMEHATH MAaT€MaTUYECKUE 3HAHMS B MHTEPECAX CBOETrO 3J0POBbsI, BEACHHS 310POBOTO
oOpasa KU3HHU (310pOBOE MUTaHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHITUN U OTIbIXA, PEryysgpHas pusndeckas
aKTUBHOCTB); c(hOPMUPOBAHHOCTHIO HAaBbIKA Pe(IEKCHH, MPU3HAHUEM CBOET0 IpaBa Ha OUIMOKY M TaKOTO Xke
IIpaBa JIpyroro 4ejoBeKa.

IKO0JIOTHIECKOE BOCITUTAHHE:

OpHEHTAIle Ha MpPUMEHEHHE MATeMaTUYeCKUX 3HAHUM A pelieHus 3aJad B OOJNACTH COXPAaHHOCTH
Oprnca}omeﬁ cpeglm, HJIaHI/IpOBaHI/Iﬂ HOCTYHKOB 1 OIICHKH X BO3MOKHBIX HOCHG)ICTBI/Iﬁ JJISL 01<py>1<a10111e171
CpeJIbl; OCO3HAHHMEM TII00ATTLHOTO XapaKTepa IKOJIOTHISCKUX MPOOIIeM U ITyTel UX PEIICHUS.

JInyHoCTHBIE pe3yJbTaThl, O0eclHeYHBAKIIUHE AJANTANMI) O00YyYaIOLIErocss K W3MEHSIOUIUMCS
YCJIOBHAM COLMAJTIBbHOM 7| MPUPOAHOM cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBHSIX HEOMPEIEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOCH KOMITIETEHTHOCTH
gepe3 MPaKTUYECKYI0 JISATSIIBHOCTh, B TOM YHCIIC YMEHHE YUYWUTHCA y JPYTHX JIOJEH, MpuoOpeTaTth B
COBMECTHON JIeATENbHOCTH HOBbIE 3HAHWSA, HABBIKK W KOMIETCHIMH U3 OMbITA JPYTHX;

HEOOXOAMMOCThIO B (POPMHUPOBAHWUM HOBBIX 3HAHUH, B TOM Yucie (HOpMyIHpOBaTH HJACH, MOHSTHS,
TUIOTE3bI 00 00BEKTaX U SBICHUSIX, B TOM YUCIIC PAaHEEe HEU3BECTHBIX, OCO3HABATH JIE(UITUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE Pa3BUTHUE;



CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPHUHMMATH CTPECCOBYIO CHUTYallMI0 KaK BbI3OB,
TpeOyIoUii KOHTpMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUs U JeHCTBUS, POPMYIUPOBAThH U OLIEHUBATH
PHUCKU U MOCIENCTBUSA, GOPMUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTanpeamMeTHbIe Pe3yJIbTATHI OCBOEHHS MIPOrpaMMBbI y4eOHOTr0 npeaMeTa
«MareMaTHKa»XapaKTEePU3YIOTCS OBIIAJICHUEM VHUBEPCANbHLIMU HOZHABAMETbHBIMU OCUCMEUIMU,
VHUBEPCAIbHLIMU —~ KOMMYHUKAMUBHOIMU — OCUCMBUAMU U  VHUBEPCATLHBIMU — PE2YIAMUGHBIMU
oelcmeuamu.

1) Ynusepcanvhnvle noznasamenwvnule oelicmsus odbecneuusarom Qopmuposanue 6a306bix KOCHUMUBHBIX
npoyeccos ooyuarowuxcs (oceoenue mMemoo08 NOZHAHUA OKPYHCAIOUe20 MUpa, npuMeHeHue J102U4ecKux,
UCC1e008amenbCKux onepayutl, ymeHuti pabomamao ¢ ungopmayueti).

Ba3oBrle JJornuyeckue qefcTBUA:

— BBIABJIATH U XapaKTCPHU30BaATh CYHICCTBCHHLIC ITPU3HAKHU MATCMATUYCCKUX O6”I)€KTOB, HOHSITPIﬁ,
OTHOIICHUH MCKAY NNOHATUAMU,

— (opmynmpoBaTh OnpeaeseHus MOHATHIA; YCTaHABIMBAThH CYNIECTBEHHBIN MPU3HAK KJIACCH(HUKAIINY,
OCHOBaHUs AJi11 000011EHUS U CPaBHEHUS, KPUTEPUH IPOBOIUMOTO aHAIM3a;

— BOCTIPUHHUMATh, (OPMYJIUPOBATH U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIHHBIE U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U 00IIHE;

— YCJIOBHBIC; BbIABJIATE MATCMATUUCCKHUEC 3aKOHOMCPHOCTHU, B3aMMOCBA3U U IIPOTUBOPCUM B Ct)aKTaX,
JaHHBIX, Ha6JHOI[eHI/I$IX N YTBCPIKIACHUAX,

— Hpemjiaratb KpuTepuu IJIs BbIABIICHUA SaKOHOMepHOCTCﬁ )51 HpOTI/IBOpe‘-II/II\/'I;

— JIeNaTh BBIBOJBI C UCTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U MHIYKTHBHBIX
YMO3aKII4YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

— pa30upaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUH (IIpsIMbIE U OT IPOTUBHOTO), IPOBOAUTH
CaMOCTOSITENIbHO HECJIOXKHbBIE JI0Ka3aTeIbCTBA MaTeMaTHUECKUX (PAKTOB, BHICTpAaUBaTh apryMEHTAIIHIO,
IIPUBOAUTH IIPUMEPHI U KOHTPIIPUMEPHI;

— 000CHOBBIBaTh COOCTBEHHBIE PACCYXkIEHH; BBIOMpATh CIIOCO0 pelieHns yueOHoil 3a1aun
(cpaBHMBATh HECKOJIBKO BapUaHTOB PELICHMs, BHIOMpaTh Haubosee MOIXOAALINN ¢ y4éToM
CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPUEB).

ba3oBrbie HCCJIE€A0BATECIbCKHUE HeﬁCTBHH:
— HMCIIOJIB30BAaTh BOIIPOCHI KaK I/ICCJ'Ie)IOBaTeJ'H)CKI/Iﬁ HHCTPYMCHT IIO3HAHUA,

— (opmynpoBaTh BONPOCH], (PUKCUPYIOIIME TPOTHBOPEUYHE, MPOOIIeMy, CAMOCTOSATEIBHO
yCTaHaBJIMBATh KCKOMOE U JIaHHOE, (OPMUPOBATH TUIIOTE3Y,

— apryMCHTUPOBATH CBOIO MO3UINIO, MHCHUC,

— TMPOBOJAUTH MO CaMOCTOSTEIBHO COCTABJICHHOMY ILUIAHY HECJIOXHBIM DKCIEPUMEHT, HEOOJbIIOES
UCCIICIOBAaHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 00BEKTa, 3aBUCUMOCTE 0OBEKTOB
MEXTy COOO0M;

—  CaMoCTOSTEeNHbHO (OPMYIUPOBATh OOOOIIEHHS ¥ BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHOTO
HAOJIO/IEHUs, MCCIE0BaHUs, OLIEHHWBATh JOCTOBEPHOCTHb IIOJYYEHHBIX pPE3yJIbTaTOB, BBIBOJOB U
0000111eHI; TPOTHO3UPOBATh BOZMOKHOE Pa3BUTHE MPOIlecca, a TAKXKE BbIABUTaTh MPEATIOI0KEHHS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.



PatGora ¢ undopmanmeii:

— BBIBJIATH HEAOCTATOYHOCTh U I/I36BITO‘-IHOCTB I/IH(l)OpMaI_II/II/I, JaHHBbIX, HeO6XOI[I/IMBIX JUUIA pCH_IeHI/Iﬂ
3aJa4K;

— BbIOMpATh, aHATTM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETHPOBATH HHPOPMALIUIO PA3IUIHBIX
BUJOB U (pOPM IPEICTABICHHUS;

— BBIOMpaTh GOpPMY IMpeICTaBICHIS HHPOPMALUU U WILTIOCTPUPOBATh PEIIaeMbIe 337aul CXEMaMH,
IrarpaMMamMu, HHOU TpaduKoi 1 NX KOMOMHAIUSIMH;

— OUEHMBATh HAAEKHOCTh MH(POPMAITUH 110 KPUTEPHSIM, MPEUIOKEHHBIM YUUTENIEM WIIN
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

2) Vuusepcanvhvie KOMMYHUKAMUBHbBIE OeliCMEUs 00eCneyusam chopmMuposanHoCms COYUANbHBIX
HABbIKOG 00YYAIOUJUXCAL.

Oo0menmne:
— BOCIPHHUMATh U (POPMYITHPOBATH CYXKJICHHS B COOTBETCTBUU C YCIOBHSIMU U LEISIMH OOIICHUS;

— SICHO, TOYHO, I'PAMOTHO BbIpaXaTb CBOIO TOYKY 3PCHHA B YCTHBIX U MMCbMCHHBIX TCKCTAX, J1aBaThb
MOSICHCHUS 110 X0y PCHICHUS 3aa4i, KOMMCHTHUPOBATDH HOHy‘ICHHLIﬁ pe3yiibTaT; B XO0AC O6CY)KI[CHI/IH
3a1aBaThb BOIIPOCHI 110 CYUICCTBY 06CY)KI[aeMOI‘/‘I TCMBI, HpO6JICMBI, pemaeMoﬁ 3aJa4u, BbICKA3bIBaTb
HACH, HAICJICHHLIC HA ITOMCK PCIICHUS;

— COIIOCTAaBJISATh CBOM CYKJECHUS C CYXJACHUSIMHU JIPYTUX YYaCTHUKOB JIMAJIOra, 0OHapyK1UBaTh
pasyinuue U CXOJACTBO MO3ULIUH;

— B KOPPEKTHOH hopme GpopMynHpoBaTh pa3HOIIIACHUS, CBOM BO3PaKEHMS,;
— MPEeNCTaBIATh Pe3ybTaThl pEIICHU 3a/1a4M, SKCIIEPUMEHTA, UCCIIEI0BAHUS, IPOEKTA;

— €caMOCTOSITEIbHO BBIOUPATh (hOpMaT BBHICTYIUIEHHUS C YYETOM 33/1a4 MPE3EeHTAllud U 0COOEHHOCTEH
ayJIUTOPUH.

CoTpyaHun4ecTBo:

— IIOHUMATb U UCIIOJIb30BATh IMIPECUMYIIICCTBA KOMaHJIHOH 1 HHHHBHHyaHBHOﬁ pa6OTLI IIpU pCICHUHA
y‘le6HHX MAaTCMaTUYCCKUX 3a/1a4,

— TPUHUMAThH L€JIb COBMECTHOM JESATENIbHOCTH, MJIAHUPOBATh OPTaHU3AllMI0 COBMECTHOIN paboThl,
pacnpenenaTs Buabl paboT, JOrOBapUBaThCs, 00CYKAATh IPOLIECC U PE3YIbTAT PAOOTHI;

— 000011aTh MHEHUSI HECKOJIBKUX JIIO/IEH; y4acTBOBATh B IPYyNIOBBIX opMax paboThl (00CyKaeHus,
00MEeH MHEHHUSIMH, MO3TOBbIE IITYPMBbI U JP.);

— BBIIIOJHATH CBOKO YacCTh pa6OTI)I U KOOPAWHHUPOBATE CBOU )IefICTBHH C APpYTYMMH YJICHAMU KOMaHbI;

— OIICHMBAaTh KaY€CTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJCHCTBUS.

3) Yuueepcanvnvie pecynamuensie oelicmsus obecnequsarom Gopmuposanue cCMulCio8blX YCMaAHO0B8OK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranmn3anus:

— CaMOCTOSITEIFHO COCTABJIATH IIJIaH, AITOPUTM PEIICHUS 33a/1a4 (MJIM €ro 4acTh), BRIOUPATh CIIOCO0
pelieHus ¢ Y4ETOM HMEIOUIMXCS PECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh H
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.



CaMOKOHTPOJIb:

— BJaJeTh coco0aMH CaMOMPOBEPKH, CAMOKOHTPOJIS MPOIlecca U pe3yabTaTa pelieHus
MaTeMaTHYeCKON 3ajauu;

— IMPEIBUIETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IIPH PELIECHNUHU 3a1a41, BHOCUTb KOPPEKTHUBBI B
JIeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAl/IGHHBIX OIIMOOK, BBIABJICHHBIX TPYIHOCTEH;

— OIICHUBATh COOTBETCTBUE PE3yJbTaTa NEATEIHbHOCTH MOCTABICHHON LENH M YCIOBUSM, OOBSICHATH
MPUYUHBI JTOCTYKCHUS WU HEJOCTHIKEHHSI 1[EJIH, HaAXOIUTh OIIMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY

OIIBITY.

INPEAMETHBIE PE3YJIBTATDI

Yucyia 1 BBIYUCICHUSA

ITorumats u I[MpaBUJIbHO yrIOTpC6JI$ITB TCPMHHBI, CBA3aHHBIC C HATYpPaJIbHbIMU YU CJIaMU, O0OBIKHOBEHHBIMU

n JCCATUYHBIMU I[pO6$IMI/I.

CpaBHI/IBaTI) H ynopsAaao4nBaTbh HaTypPaJbHbBIC YKCJIda, CPAaBHUBATh B HpOCTefIHII/IX cirydasax OOBIKHOBEHHBIE

Ipo0u, AeCITUUHBIE APOOH.

COOTHOCUTH TOUKY Ha KOOPAMHATHOHN (YUCIIOBOI1) MPSMOIA ¢ COOTBETCTBYIOIINM €1 YUCIOM U U300paKaTh

HaTypaJlbHbIE YMCJIa TOUKAaMH Ha KOOPAMHATHOMN (YMCIIOBOM) IPSIMOH.

BoimonssaTe apudmernyeckue IeiCcTBUS ¢ HaTypallbHBIMU YUCIIAMH, C OOBIKHOBEHHBIMH JIPOOSIMU B
MIPOCTEUIINX CITyYasix.

BbINoNIHATE IPOBEPKY, IPUKUIKY PE3YJIBTATA BEIYUCICHUN.
OKpyriasTh HATypaJbHbIEC YHUCIIA.

PenmieHnue TeKCTOBBIX 3aa4
Pemrate TexkcTOBBIE 3a7aUn apI/I(l)MeTI/ILIeCKI/IM CIIOCOOOM U C MMOMOIIBIO OPraHU30BAHHOI'0O KOHCYHOT'O
Hepe60pa BCCX BO3MOKHBIX BAPHUAHTOB.

Pemiate 3aavu, coAcprKalue 3aBUCUMOCTH, CBA3bIBAOINEC BCIIUNYNHBI: CKOPOCTh, BPEMsI, paACCTOAHHNC,
OCHa, KOJIM4Y€CTBO, CTOUMOCTbD.

Hcnonn3oBaTh KpaTKu€ 3a1inCu, CXEMbI, Ta6J'II/IIIBI, 0003HaUYCHHS IIpu pCIICHUMN 3aa4.

ITonp30BaTHCA OCHOBHBIMHU €OUHHUILIAMU N3MCPCHU: LICHBI, MACChI; pACCTOSIHUA, BDEMCHU, CKOPOCTH,
BBIPpAXKATb OJHU €AWMHUIBI BEJIN- YAHBI YCPE3 APYTUC.

W3BnekaTh, aHAIM3UPOBaTh, OLICHWBATh MH(OpMAIUIO, NPEACTABICHHYIO B TaljMIle, Ha CTOI0YATON
auarpamMme, HHTEpIPETUPOBATh MPEACTaBIEHHbIE JaHHbIE, HCIIOIb30BaTh JaHHbIE IPU PEIICHUH 3a/1au.

Harnsanas reomerpust

[Tonp30BaTbCA reOMETPUYECKUMU MTOHATHSMU: TOUKA, PAMasi, OTPE30K, JIyd, YTOJl, MHOTOYTOJIbHUK,
OKPY’KHOCTb, KPYT.

[TpuBOIUTH IPUMEPHI OOBEKTOB OKPYKAIOIIET0 MUPA, UMEIOMIHUX (POPMY M3YUEHHBIX T€OMETPUUECKUX
¢uryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C YIJIaMU: BEPIINHA CTOPOHA; ¢ MHOTOYTOJIbBHUKAMH: YTOJI,
BEpUINHA, CTOPOHA, INAarOHaJIb; C OKPYKHOCTBIO: PAINYC, AUAMETP, LEHTP.

N300pakath n3y4eHHBIC TEOMETPpUUYECKUE (PUTYPHI HA HETMHOBAHHOMN M KJIETYATON Oymare ¢ moMOIIbIO
HUPKYJISl U JIMHEHKH.

Haxoautb IIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C TIOMOIIBIO TUHEHKH, CTPOUTH OTPE3KU
3aJJaHHOM JUIMHBI; CTPOUTH OKPYKHOCTh 33JaHHOTO pajanyca.

Hcnonp30BaTh CBOWCTBA CTOPOH U YIUIOB NIPSIMOYTOJIBHUKA, KBaApaTa Ul UX IIOCTPOEHUs, BBIYMCIICHUS



TJIOMIAIN U TIEPUMETPA.

Beraucaste nepuMeTp ¥ IUI0Imaab KBaapara, MpsiMOyToJIbHHUKA, (GUTYpP, COCTABICHHBIX M3
PSIMOYTOJIBHUKOB, B TOM 4Hcie (pUryp, n300pak€HHBIX Ha KJIETYaTOl Oymare.

[Tonb30BaTbCs OCHOBHBIMU METPUYECKUMH €IMHHUIIAMU U3MEPEHMS JJIMHBI, TUIOAAHN; BEIPAKATh OJJHU
€MHHULIbI BEJIMYUHBI UepEe3 APYTrHUe.

Pacno3naBath napasienenumnesi, Ky0, HCIIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO rpaHb, U3MEPEHUS;
HAXOJUTh U3MEPEHUs Napajuienenunena, Kyoa.

Berauciiate 006€M Ky0a, mapauiesenureaa mo 3aiaHHbIM H3MEPEHHSIM, MTOJIb30BaThCS AUHUIIAMA
U3MEpeHHs 00BEMA.

PemnraTtes HecltoXHEIE 3aaa4d Ha UBMCPECHUC I'COMECTPUYCCKUX BEJIMYUH B IIPAKTUYCCKHUX CUTyallUAX.



TEMATHYECKOE IIJIAHUPOBAHHUE

Ne HaumenoBanne KoanuecTBo yacoB Hata Buabl esiTe1bHOCTH Bunpl, JJIeKTPOHHbIE
n/m | pa3aenoB H TeM H3YyYeHHust (hopmbI (uudpossbie)
MPOrpaMMbl BCEro | KOHTPOJIbHBbIE | NPAKTHMECKHE KOHTPOJIsI oOpa3oBaTeJbHBIE
padoTsI padoTsI pecypcbl
Paznen 1.HatypanbHblie uncia. JlelicTBHS ¢ HATYPAJbHBIMH YHCJIAMH
1.1. | Jdecsiruunas cucrema 1 0 0 01.09.2022 | Yurars, 3anMChIBATh, CPABHUBATH HATYPAJIbHbIC YKMCIIA; IPEIAraTh U 06CYKIATH CIIOCOOBI YIIOPSA0UNBAHMS Verubid PoII
CYHCIICHUS. qHCel; ompoc;
1.2. | PsaguHarypanpHeIX uncen. | 1 0 0 HccnenoBath CBOMCTBA HATYPANIBHOTO psija, yncen 0 u | Ipu CI0XKEHUH U YMHOXKCHHH, VYernbrii POII
ompoc;
1.3. | HatypanbHsiit ps. 1 0 0 HccnenoBaTh cBOMCTBA HATYpaabHOTO psa, yncen 0 U 1 npu ClIoKeHHU U YMHOXKEHHUH; IMucemennsiit | POLI
KOHTPOJIb;
1.4, | Yucno 0. 1 0 0 HccnenoBats cBOlCTBA HATYPAIBLHOTO psina, ynucen 0 1 | mpH CIOKEHUH U YMHOKECHHUH; YcrHblit POII
ompoc;
1.5. | HarypassHble uncia Ha 3 1 0 M300paxaTh KOOPAUHATHYIO IIPSMYIO, OTMEYATh YHClIa TOYKAMH Ha KOOPIUHATHOH NPSMOii, HAXOIHUTh Iucemennsii | POII
KOOPJMHATHOH MPsAMOA. KOOPJMHAThI TOUKH; KOHTpOJIb;
1.6. | Cpasuenue, okpyrienue | 4 0 0 Vcnonp30BaTh NPaBIIIO OKPYTJICHHS HATYPaTbHBIX YUCEI; Tecruposanue; | POILI
HATypaJIbHBIXYHCEL.
1.7. | Apudmernueckue 6 1 0 BrimonuaTs apumMeTnyeckue JeHCTBHSA ¢ HaTypaJbHBIMH YHCIIAMH, BEIYUCIIATE 3HAYCHHS YHCIIOBBIX Iucemennsii | POII
JIEHCTBUS C BBIP)XEHHH €O CKOOKaMu 1 €3 CKOOOK; KOHTPOJIb;
HATypaIbHBIMU YHCIIAMH.
1.8. | CoiictBa Hy1s 11pu 1 0 0 HccnenoBaTh cBOICTBA HATYPaIbHOTO psa, yncen 0 u 1 IpH CI0XKEHUH H YMHOXKEHUH; VeTHBIi POII
CIIO)KCHNN U YMHOKCHHH, orpoc;
CBOMCTBA €IMHUIIBI IPH
YMHOKCHHH.
1.9. | IepemecturensHoe u 3 0 0 Hcnonp30BaTh NpU BIYUCIIEHUAX TIEPEMECTUTENBHOE U COUETATEILHOE CBOMCTBA CII0KEHUS M YMHOKEHHS, Tectuposanue; | POIII
COYeTaTebHOE CBONCTBA pacipeneHTeNIbHOE CBOHCTBO YMHOXKEHHUS;
CIIOXKCHHUS U YMHOXKCHUS,
pacIpeienTeNbHOe
CBOMCTBO YMHOXEHHSL.
1.10. | denurenu u KpatHbie 4 0 0 DopMyIMPOBATH OHPEIEICHHS ACIUTENS M KPATHOTO, HAa3bIBATh JACTHTEIN U KPATHBIC YHCIIA; Tectuposanue; | POILI
4HcIa, PasiokeHHe
YHCITa Ha MHOXKHTEIH.
1.11. | JleneHue ¢ 0CTaTKOM. 3 0 0 DopMyIHpPOBATH OIPENEITCHHS IETUTEINS 1 KPATHOTO, HA3bIBATh JCIUTENH U KPATHBIC YHCIIa; HAXOMUTh Iucemennsiii | POLI
OCTaTKH OT JICJICHUSI ¥ HETIOJIHOE YaCTHOE; KOHTPOJIB;
1.12. | IpocTsie 1 cOCTaBHBIE 2 0 0 DopMynHpOBaTh ONPEIENCHUS ASTUTENS 1 KPaTHOTO, Ha3bIBaTh ACIHUTENM H KPaTHBIE YHCIIa; paclio3HaBATh Tectuposanue; | POILI
qucna. MPOCTHIC ¥ COCTABHBIE YHCIIA; IPUMEHSTH aITOPUTM PA3JIOKEHHUS YHCIIa HA HPOCTBIE MHOXKUTENHN; HAXOUTh
OCTaTKH OT JICJICHUSI M HETIOJIHOE YaCTHOE;




1.13. | [Ipusnaku penmaMoct Ha | 3 1 DopMyTHPOBATH ONMPE/ICIICHUS ASTHTENS H KPATHOTO, HA3bIBATH JICIIUTENN M KpaTHbIE uncia; Gopmymnuposats 1 | Tectuposanue; | POLI

2,5,10,3,09. MPHMEHATH IPU3HAKY JASTUMOCTH Ha 2, 3, 5, 9, 10; mpUMEHATH alrOpPUTM Pa3I0KEeHHUS YHCIIa Ha IPOCTHIC
MHOKHTEJIH; HAXOJUTh OCTATKH OT JIEJIEHHs U HEMOIHOE YaCTHOE;

1.14. | Crenensb ¢ HaTypaibHbiM | 2 0 3amuchIBaTh NPOU3BEICHUE B BUJIE CTEIICHH, YUTATh CTEIICHH, HCII0Ib30BaTh TSPMUHOJIOTUIO (OCHOBAHHE, Iucemennsii | POII
HOKa3aTelleM. I0Ka3aTelNb), BHIYUCIIATh 3HAYEHUs CTENeHel; KOHTPOJIb;

1.15. | Yucrnossle BoIpaKeHHUSE; 2 0 DopMyIHpPOBaTh U IPUMEHSITh [IPABHJIA IPEOOPA30BAHMUS YHCIOBBIX BHIPAKCHUH HA OCHOBE CBOICTB IMucemennsiii | POLI
HOPSAJI0K JeHCTBUI. apH(pMeTHIECKUX IeHCTBHI; KOHTPOJIb;

1.16. | PemeHne TeKCTOBBIX 6 1 Pemath TeKcTOBBIE 3aa4l apU(PMETHIECKHM CIIOCOOOM, HCIIOIB30BaTh 3aBUCHMOCTH MKy BETHINHAMHU Kontponsras | POII
3a]a4 Ha BCe (cKOpOCTB, BpeMsl, PacCTOSHHUE; LIEeHa, KOIMYECTBO, CTOUMOCTb H JIp.): aHAIM3HPOBATh X OCMBICIHBATH TEKCT pabora;
apudmeTnIecKue 3aj1a4n, nepedopMyIUpoBaTh YCIOBHE, H3BIEKAaTh HEOOXOAUMbIE JaHHEIC, YCTAHABINBATH 3aBUCHMOCTH
neiicTBUS, Ha IBUKEHUE U MEX]y BEIMUYHHAMH, CTPOUTh JIOTHUECKYIO LIEIOUKY PaCcCy KISHHI;

HOKYIIKH MogenupoBaTh X0/ PEIICHUS 3a[1aUH C HOMOIBIO PHCYHKA, CXEMBI, TAOIMIIBL;
IpuBoaUTE, pa30UpaTh, OLCHUBATH PA3IHYHbIC PEIICHNUS, 3aIIICH PEIIeHNH TeKCTOBBIX 3a/1ad;

Hroro no paszueny: 43

Paznen 2. Harasianas reoMeTpusi. JIMHUH HA MJI0CKOCTH

2.1. | Touka, npsiMas, otpe3ok, |1 0 Pacnio3HaBaTh Ha 4epTexkax, pUCYHKaX, ONUCHIBATh, HCIOJIb3Ysl TEPMHHOJIOTUIO, U H300paXaTh C HOMOLLBIO Tecruposanue; | POILI
Tyd. YepTEKHBIX HHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, Iyd. Pacno3HaBaTh, IPHBOAUTE IPHUMEPHI 00BEKTOB

peaNTbHOTO MHpa, HMEIONNX (OPMY U3yUEHHBIX (QHUIYp, OLEHUBATh UX JIMHEHHBIC Pa3MepHL.

2.2. | Jlomanas. 1 0 Pacrio3HaBaTh Ha YepTekax, PUCYHKAX, ONUCHIBATH, HCTIONB3Ys TEPMUHOIIOTHIO, U H300pakaTh C TOMOIIBIO VerHbrit POII
4epTEKHBIX HHCTPYMEHTOB: JIOMaHyl0. Pacio3HaBaTh, IPUBOAUTH IIPUMEPH! 00BEKTOB PEaIbHOTO MUPA, ompoc;
umeromux GopMy u3yueHHbIX GUTYp, OLIEHUBATH UX JIMHEHHBIE pa3Mephbl.

2.3. | Usmepenue JUIHHBI 1 0 Vcnonp30BaTh TMHEHKY M TPaHCIOPTHP KaK HHCTPYMEHTHI UL IOCTPOCHNUS M H3MEPEHUS: N3MEPATH JUTHHY IMucemennsiit | POII
OTpe3Ka, METPHYECKHE OTpe3Ka, BEMUHUHY YTJIa; CTPOMT OTPE30K 3aJ1aHHOH JUTHHEI, YTOJI, 3aJaHHOH BETMYHHbI; OTKIIa/IbIBATh KOHTPOJIb;
©IMHULBI I3MEPEHHS IIMPKYJIEM PaBHbBIE OTPE3KH, CTPOHTH OKPYKHOCTB 3a/[aHHOTO paJnyca.

JUTHHBL
2.4. | OKpy>KHOCTb H KPYT. 1 0 Pacnio3HaBaTh Ha 4epTexax, pUCyHKaX, OMUCHIBATh, HCIOJb3Ysl TEPMHHOJIOTHIO, U H300paXkaTh C HOMOIIBIO Tectuposanue; | POIII
YepTEKHBIX HHCTPYMEHTOB: OKPYKHOCTb. Pacrio3HaBaTh, IPUBOAUTH IPUMEPHl 00BEKTOB PEaTbHOr0 MHpA,
nMeromux GopMy U3ydeHHBIX (QUTYp, OLCHUBATH UX JHHEHHbIE Pa3MepHL.

2.5. | Ipakrnaeckas pabora 1 0 W300paxarh KOHQUIypauy reOMeTPHIECKHX (GUIyp U3 OTPE3KOB, OKPYKHOCTEH, X JacTeil Ha Ipakruyeckas | POII
«IToctpoenne y3opa n3 HEJIMHOBAHHOH M KJeTdaToi Oymare; peararh, OIMCEIBATH M 00CYXKAaTh CIOCOOBI, AT OPHTMBI pabora;
OKPYKHOCTEI». TIOCTPOCHHUSL.

2.6. | Yron. 1 0 Pacno3HaBaTh Ha 4epTexkax, pUCyHKaX, OMHUCHIBATH, UCHIOJIB3Ys TEPMUHOJIOTHIO, U H300paxaTh ¢ MOMOLIBI0 IMucemennsiit | PO

YepTEKHBIX HHCTPYMEHTOB: yroil. Pacrno3HaBaTh, IPHBOJUTH IPUMEPHI 00BEKTOB PeaTbHOr0 MHpPA, UMEIOIUX | KOHTPOIIb;
(opMy M3ydeHHBIX (QUTyp, OLEHUBATH MX JIMHEHHbIC Pa3MepHL.

2.7. | Tpsivoid, ocTpslid, Tymoit | 1 0 Pacrnio3HaBaTh 1 n300paxaTh Ha HEIMHOBAHHOM M KJIETYaTON OyMare NpsiMOit, OCTPBHIIA, TyIOH, pa3BEPHYTHIH IMucemennsit | POII
Y Pa3BEPHYTHIH YIIBL YTJIbI; CPABHUBATH YTIIBL. KOHTPOJIB;

2.8. | UsmepeHue yrios. 4 1 Vcnonp30BaTh TMHEHKY M TPAHCHIOPTHP KaK HHCTPYMEHTHI JUISL TIOCTPOCHHUS ¥ H3MEPEHHUS: H3MEPSTh UTHHY Kontponbras | POII

OTpe3Ka, BEIMYHUHY YTJIa; CTPOMTH OTPE30K 3aJaHHOH JUTHHEI, YTOJI, 3aJaHHOH BEITMYHHbI; OTKIIa/IbIBaTh padoTa;

LIUPKYJIEM PaBHBIE OTPE3KHU, CTPOUTH OKPY>KHOCTb 331aHHOTO pajidyca.




2.9. | [lpakruyeckas pabora 1 Hcrionb30Bath TPAHCIIOPTUP KaK MHCTPYMEHT JUIsl [IOCTPOCHHS i M3MEPEHHUSI: BEIMUNHY YIia; cTpouTh yron, | [lpakrudeckas | POLI
«IToctpoenue 3a/IaHHO# BeNMYNHBL. Pacmo3HaBath u n300pakaTh HA HEMHOBAHHON M KJIETYATOW OyMmare mpsiMOi, OCTphI, | paboTa;
YTJIOBY TYIOM, pa3BEPHYTHIN YIJIBI; CPABHUBATH YIJIBL.
Hroro mo pasneny: 12
Pasnen 3. OGbIKHOBEHHBIE 1POOH
3.1. | JpoOs. 1 MogenupoBaTh B rpaduueckoi, mpeaMeTHOH hopme, ¢ MOMOIIBI0 KOMIIBIOTEpa MIOHSATUS H CBOHCTBA, VcrHbrit POII
CBsI3aHHBIC C OOBIKHOBEHHOI APOOBIO. orpoc;

3.2. | [IpaBuibHble 1 2 Yurath ¥ 3aKCHIBATh, CPABHUBATH OOBIKHOBEHHBIE APOOH, IpearaTh, 000CHOBBIBATH U 00CyxkaaTh ciocodsl | Tectuposanue; | PO
HENpPaBUIIbHBIC APOOH. YHOPS0YUBAHUS JPOOEH.

3.3. | OcHOBHOECBOICTBO 3 DopMynHpOBaTh, 3aIUCHBATH C IIOMOIIBI0 OYKB OCHOBHOE CBOICTBO OOBIKHOBEHHOH JJPOOH; HCIIONB30BaTh Iucemennsiii | POLI
IpodH. OCHOBHOE CBOICTBO IpOOH ISl COKpaIIeHus JpoOeii 1 MpHBEeIeHNs IpoOH K HOBOMY 3HaMEHATEII0. KOHTpOJIB;

3.4. | CpaBueHue apobeii. 3 Yurath ¥ 3aMMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JPOOH, MpeIaraTh, 060CHOBEIBATH U 00Cyk1aTh cocoOsl | Tectupoanue; | PO

ynopsinounBanus apo6eit. M306pakaTs 0OBIKHOBEHHBIE IpOOU TOYKaMH Ha KOOPIHHATHON HPSMOI;
HCIOJIb30BaTh KOOPAHUHATHYIO NIPSIMYIO U1 CPaBHEHUs IpoOeii.
3.5. | Cnoxenue u Bpluntanue | 8 BbINONHAT apudMeTHISCKHE JeHCTBUS ¢ 0OBIKHOBEHHBIMH APOOSMH; IPUMEHSITH CBOicTBa apudmernueckux | [Tucemennsiii | POLI
OOBIKHOBEHHBIX JpOOE. JeHCTBUI 11 paliMOHANIN3ALMHI BBIYMCIICHUN. BBINOIHATS NPUKUIKY U OLEHKY PE3yJIbTaTa BEIYUCIICHUIA; KOHTPOJIb,
IpeIaraTh ¥ NPUMEHSTh IPHEMBI IPOBEPKH BHIUHCIICHUIA.
3.6. | CmenranHas apo0s. 6 IpencTaBisATh cMeNIaHHYI0 ApoOb B BUE HEIPABUIBHON U BBIIEIATH LIEMyI0 YaCTh YMCIIa U3 HENPaBUIbHON Tectuposanue; | POIL
Ipodu.

3.7. | YMHOKeHHE U [ieTIeHne 12 BbINOTHATE apuMETHIECKHE JeHCTBHS C 0OBIKHOBEHHBIMHU APOOSMI; IPUMEHSATH CBOWCTBA apudmernyeckux | [Tucemennsrii | POII
OOBIKHOBEHHBIX Jpo0ei; IeHCTBHIT JUIS palOHAH3AIMH BEIYHCICHAH. BBIOMHSATE IPHKUIKY W OLEHKY pe3yiibTaTa BBIUHCICHHN; KOHTPOJIb;
B3aHMHO-00paTHBIE TpeIaraTh ¥ NPUMEHSTh TPHEMBI IPOBEPKH BHIUHCIICHUIA.

Ipo0H.

3.8. | PemeHue TEKCTOBBIX 4 Pemath TeKCTOBBIE 3a/1aul, cofiepIKalie IpoOHbIe TaHHbIE, U 3a/Jaul Ha HaXOXKJIEHUe JacTH 1enoro 1 nenoro | ITmcemennsni | POII
3a/1a4, CO JICPIKAIINX TI0 €70 YACTH; BBIABIATH X CXOJCTBA M pasnndus. MoaenmpoBath X0 PelIeHHs 3a/1aun ¢ TIOMOIIBIO PUCYHKa, | KOHTPOJIb;
IpoOH. cXeMbl, TabnuIbL. [IpuBoaUTH, pa30Hpath, OLEHUBAThH PA3IUYHbIC PEIICHNS, 3aIIHCH PELIeHHH TeKCTOBBIX 3a/1a4.

Kpuruuecku olieHUBATh HOIy4YeHHbIH pe3ybTaT, OCYIECTBIATh CAMOKOHTPOIb, IPOBEPS OTBET HA
COOTBETCTBHE YCIIOBHIO, HAXOUTh OIIHOKH.

3.9. | OcHoBHBI€ 3a JJaun Ha 6 PerraTs TeKCTOBBIE 3a/1a4H, COJEPIKAIIIE APOOHBIE NaHHbIE, U 331a49i Ha HAXOK/ICHHE YacT uesoro u ueiaoro | [Iucemennsrt | POII
JpooH. TI0 €r0 YacTH; BBIIBIATE UX CXOJCTBA M pas3Iidus. MoieInpoBaTh X0 PEIIeHHs 3a1a4H ¢ IIOMOIIBIO PHCYHKa, | KOHTPOJIb;

cXeMbl, TabnuIbl. [IpuBoAUTH, pa30HpaTh, OLEHUBAThH PA3IUYHbIC PEIICHNS, 3aIIHCH PEIIeHHH TeKCTOBBIX 3a/1a4.
Kpuruuecku oLeHUBATh HOIyYeHHbIH pe3ybTaT, OCYIECTBIATH CAMOKOHTPOIb, IPOBEPS OTBET Ha
COOTBETCTBHE YCIIOBHIO, HAXOUTh OIIHOKH.

3.10. | Tpumenenue GyKB st 3 TIpoBOAUTB HCCIIeJOBaHNUsI CBOMCTB APO6eii, ONMpasch Ha YHCIOBBIC SKCIIEPHUMEHTHI (B TOM 4yncie ¢ nomompio | Korrponsuas | POLI
3aIUCH MaTEMAaTHYECKUX KOMITbIOTepa). Pacro3HaBaTh HCTHHHBIE U JIOXKHBIC BHICKA3BIBAHHS O APOOSX, IPHBOJUTE IPHMEPHI H padoTa;
BBIPKCHHIT 1 KOHTpIIPHMEPBI, CTPOUTH BHICKA3bIBAHHUS M OTPHIIAHHS BBICKA3bIBAHUH.

MPe/TOKCHUH
Hroro no pasneny: 48

Pasnen 4. Harasianasi reomerpusi. MHOroyroJbHUKH




4.1. | MHOTOYTONBHUKH. 1 OnuchIBaTh, UCIOJB3Ys TEPMUHONOTHIO, H300paKaTh C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH, VeTHeIi PoI
MOJIEIHPOBATh U3 OyMaru MHOTOYTONBHUKH. [IpUBOIUTH IpUMEpPH! 00BEKTOB PEATbHOTO MUPA, HMEIOIINX ompoc;
(hopMy MHOTOYTOJIBHHKA, IPSMOYTOJIbHHIKA, KBAJPATa, TPEYrOIbHUKA, OLICHUBATh UX JINHEHHbIC pa3MEphI.

4.2. | YeTbIpéXyrobHHUK, 1 OmnuchIBaTh, HCHOIB3YS TEPMUHOIIOTUIO, H300pakaTh ¢ HOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH, Tectuposanue; | POII

HPSIMOYTOJIbHUK, KBajpar. MOJIEIIMPOBAaTh U3 OyMarkd MHOroyroibHUKHU. [IpHBOAMTB IpHMEpbl 00BbEKTOB PEAIbHOTO MHPA, NMEIOIIMX
(opMy MHOTOYTOJIBHHKA, IPSIMOYTOJIBHIKA, KBapaTa, TPEYroJIbHUKA, OLICHUBATh UX JTUHEHHBIE pa3MepBL.

4.3. | lpaktnueckas padora 1 CTpouTs Ha HETMHOBAHHOH U KJIeT4aTolf OyMare KBaJpaT ¥ IPSIMOYTOIBHUK C 331aHHBIMH JUTMHAMH CTOPOH. Ipakruyeckas | POILI
«ITocTpoenue HccnenoBaTh CBOHCTBA MPAMOYTOJIbHHKA, KBAJPaTa IIyTEM SKCIIEPUMEHTA, HAONIOICHNUS, U3MEPCHHUS, pabora;
HPSIMOYTOJIbHUKA C MOJIEIIPOBAHHS; CPAaBHUBATh CBOHCTBA KBaApaTa U MPsIMOyrojabHuka. KoHCTpyHpoBaTh MaTeMaTHYECKHE
3aJaHHBIMU CTOPOHAMH HPEUIOKECHHUS C HOMOILBIO CBSI30K «HEKOTOPBIN», «ITH000i.

Ha HEJMHOBAHHOU
Oymare».

4.4. | TpeyronbHUK. 2 W300paxatb OCTpOYyroJbHbIE, IPIMOYTOIbHBIE H TYIIOYTONbHBIE TPEYTONbHHUKIL. Tectuposanue; | POILI

4.5. | Inomazp 1 nepumMeTp 3 BBIUHCIATE: HEPUMETp TPEYTOIbHIKA, IPSMOYTOJIBHUKA, MHOTOYTOJIBHAKA; ILTOMA b IPSIMOYTOJIEHHKA, IMucemennsiit | POII
HPSIMOYTOJIBHUKA U kBajpaTta. MccienoBaTs 3aBUCMMOCTE IJIOIAM KBapaTa OT JUIMHEL €10 CTOPOHEL. Mcronbs30BaTh CBOMCTBA KOHTPOJIb;
MHOT'OYTOJIbHHKOB, KBaJIPaTHOM CETKU ISt OCTpOeHUs GUTYpP; pa3OUBaTh MPSAMOYTOJIbHIK Ha KBaAPaThl, TPEYTOIbHUKH,

COCTABIICHHBIX U3 COCTaBIATh (PUIypHI U3 KBaAPaTOB U IPAMOYTOIBHUKOB ¥ HAXOAUTh UX IIOIIAb, Pa30UBaTh (GUIYpHI HA

HPSIMOYTOJIbHUKOB, MPSIMOYTOJIHUKHY U KBaZpaThl H HAXOUTh UX IUIOIAb. BEIpaXkaTs BENMUHHY IUIONIANH B PA3INIHBIX

€IMHULIBI H3MEPEHUS €IMHUIIAaX U3MEPEeHHS MeTPHUIECKOl CHCTeMBbI Mep, IOHUMATh U UCIO0/Ib30BATh 3aBUCUMOCTH MEXIY

TUTOLIATH. METPUYECKUMH SIUHHUIIAMI H3MEPEHHS IUIOIaIi. SHAKOMUTBCS € IIpIMepaMH IPHMEHEHHS IUIoMa iy U
MEepUMETPa B IPAKTUYECKUX CUTYaIHAX.

4.6. | Ilepumerp MHOTO 2 BprunciaTs: nepuMeTp TpeyroibHUKa, IPSIMOYTOIbHIKA, MHOTOYTOJIBHUKA; IIOWA/b IPSIMOYTOJIbHUKA, Kontponbras | POII
YTOJIBHUKA. KBajJpaTa. pabora;

Hroro no pazzaeny: 10

Paznen 5. /lecaTu4unbie 1podH

5.1. | Jlecsatuynas 3ammch 2 IpencTaBiiATh AeCATUUHYIO APOOb B BHJIE OOBIKHOBEHHOMH, YUTATh H 3aIIUCHIBATh, CPDABHUBATH AECATHIHbIE Iucemennsiii | POLI
npobeii. Jpodwu, mpeiaratb, 000CHOBBIBATH M 00CYkIAaTh CIOCOOBI YIOPSJOUMBAHUS IECATUYHBIX IPOOCH. KOHTPOJIb;

5.2. | CpaBHeHue JecsATHYHBIX | 3 Pacmo3HaBaTh HCTHHHBIE H JIOXKHbIE BHICKa3bIBAHHUS O APOOSX, IPHBOIUTE NPHMEPHI H KOHTPHIPHUMEPEL, Tectuposanue; | POII
npobeit. CTPOWTH BBICKA3bIBAHMS U OTPULAHHS BHICKA3BIBAHUIA.

5.3. | [eiictsus ¢ 12 BBISBIIATE CXO/ICTBA M Pa3IHYHs NPaBHI apuMETHYECKHX JeHCTBHIT C HATYPAIBHBIMH YHCIAMH H Kourponsnas | POLI
JeCATHIHBIMU JPOOSMA. JECSATUYHBIMU APOOSIMH, OOBACHITH UX. BBIMONHATS apupMeTHUeCKHE TEHCTBHSA C JECATHYIHBIMU APOOSIMY; pabora;

BBITIOJIHATD MPUKKUAKY U OLIEHKY pe3yJbTaTa BhluMcIeHHH. [IpuMeHsTh CBOMCTBA apu(pMETHUECKHX JIeHCTBUI
JUI pallMOHAIN3allMH BBIYKCIICHHI.

.5.4. | Okpyrnenue necsituunbix | 4 [TpuMeHsTh IPaBUIO OKPYTJICHUS ASCATUYHBIX ApoOeil. [IpoBOAUTE HCCIeN0BAHUS CBOMCTB AECSTHIHBIX Tectuposanue; | POIII

apobeii. Ipo0eii, OmMpasich Ha YHCIOBBIE YKCIIEPHMEHTHI (B TOM YHCIIE C MOMOIIIBIO KOMITBIOTEPA), BBIIBUTATh
THIIOTE3bI M IPUBOAUTH HX 000CHOBAHHSL.

5.5. | Pemenue TeKCTOBBIX 9 PemmaTh TekCTOBBIE 3a1aUH, COJEpIKAIIIE APOOHBIC NaHHbIC, M HAa HAXOXK/ICHHE YaCTH IeJIoro 1 mernoro o ero | ITucemenneri | POLI

3a/1a4, COZePIKAIIIX YaCTH; BBISIBIIATD MX CXOJCTBA M pa3inndust. MOIEIMpPOBATh X0 PEIICHHUS 3a1a41 C IIOMOIIBIO PHCYHKA, CXEMBI, | KOHTPOJIb;

npodu.

Tabmuusl. [IpuBoauTs, pa3dupath, OLCHUBATE Pa3IMIHbIC PELICHHS, 3alliCH PEIICHHH TEKCTOBBIX 3a/a4.
OnepupoBaTh APOOHBIMU YHCIAMHU B PEaIbHBIX )KH3HEHHBIX CHTYalusX. KpHTHUecKn OIeHUBATH Oy ICHHBIH
PpE3yIbTaT, OCYIIECTBIISATE CAMOKOHTPOIb, TIPOBEPSSt OTBET Ha COOTBETCTBUE YCIOBHIO, HAXOIUTh OIIMOKH.
3HaKOMHUThCS € HCTOPUEH pa3BUTHS apUPMETHKH




5.6. | OcHoOBHBIC 3aJa4H Ha 8 0 0 Pemath TeKCTOBBIE 3a1a4H, COZIEPIKAIUE APOOHBIC NaHHBIC, U HA HAXOXKICHHE YACTH LIeJI0ro H uesoro no ero | Iucemennsiii | POLI
IpooH. YacTH; BBIABIAT MX CXOACTBA M pa3nnyus. MoaenmpoBaTh X0/ PeLICHNs 3a/]aut C TTIOMOIIBIO PUCYHKA, CXEMBI, | KOHTPOJIb;

Tabmuupl. [IpuBoanTh, pazdupaTh, OLEHUBAT Pa3IMYHbIC PELICHNUS, 3aMMCH PEIICHUH TEKCTOBBIX 3a/1ad.
OnepupoBaTh APOOHBIMU YHCIAMH B PEANbHBIX )KH3HEHHBIX CHUTYalusIX. KpHTHueckn OleHUBATh 0Ty IeHHBIH
Pe3ynbTarT, OCYIIEeCTBIATH CAMOKOHTPOIIb, IPOBEPSS OTBET Ha COOTBETCTBHE YCIOBHIO, HAXOJUTh OIIHOKH.
3HAKOMHUTHCSI C HCTOPHEH Pa3BUTHS apU(PMETUKH

Hroro mo pa3neny: 38

Paspen 6. Harnsiinast reomerpus. Tesa u purypsl B npocTpaHcTBe

6.1. | MHOTOTpaHHUKH. 1 0 0 Pacnio3HaBath Ha 4epTexax, pUCyHKaX, B OKPYKaIOIEM MUpPE NPAMOYTOJIbHbIN Mapajienenume, Kyo, VYernbrit POII
MHOTOTPaHHUKH, OMICHIBATD, UCIIONB3Ys TEPMUHOJIOTUIO, OLICHUBATh JIMHEHHbIe pa3Mepsl. [IpuBoauTs 0IIpoc;
IIPHMEPBI 00BEKTOB PEabHOT0 MUPA, HUMEIOIHX (JOpMy MHOTOTpaHHHUKA, IPSIMOYTOJIBHOTO HapajlIelenune a,
Ky0a.

6.2. | Usobpakenue 1 0 1 Pacmo3HaBaTh Ha 4epTexKax, PUCYHKaAX, B OKPYKAIOIIEM MUPE MPSIMOYTOIBHEII Iapajieenumen, Kyo, Ipaktuueckas | POII
MHOTOTPaHHHKOB. MHOT'OTPaHHHUKH, OMHCHIBATh, UCIONb3Ys TEPMUHOJIOTUIO, OLIEHUBATD JIMHEHHbIe pa3Mepbl. [IpuBoauTsh pabora;

HpUMEpPBI 00BEKTOB PEaIbHOI0 MUPA, UMEIOMINX (OPMY MHOTOrpaHHUKA, IPSIMOYTOIBHOTO I pasliesIeuIe a,
Ky0a.

6.3. | Mozenu 1 0 0 Pacro3HaBaTh Ha 4epTexkax, pUCyHKaX, B OKPYIKAIOIIEM MUPE MPSIMOYTOJIBHEII Tapauiesenuien, Kyo, VerHbrit POII

MPOCTPAHCTBEHHBIX TEIL. MHOTOTPaHHUKH, ONHCHIBATD, UCIIONB3YsI TEPMUHOJIOTUIO, OLICHUBATh JIMHEHHBIe pa3Mepsl. [IpuBoauTs ompoc;
IIPHMEPBI 00BEKTOB PEAbHOT0 MUPa, UMEIOIIHX (JOpPMY MHOTOTpaHHHUKA, IPSIMOYTOJIBHOTO MapajlIelenue 1a,
Ky0a.

6.4. | [IpsaMOyrobHBIR 2 0 0 H306paxats Ky6 Ha KieTdaToit Oymare. MccneqoBaTsh cBOICTBA Ky0a, IPSMOYTOJIbHOTO TapaLleenunesa, IMucemennsii | POII

HapaJuIelienumne, Ky6. MHOTOTPaHHHUKOB, HCIIONIB3Ysl MoJieny. Pacrio3naBath 1 n300paxaTh pa3BEPTKU KyOa U Iapauiesenumesa. KOHTPOJIb;
MopenupoBath Ky0 1 napajuiesienure]] u3 OyMard 1 IpoYux MaTepHalioB, OOBACHATH CIIOCOO MOJEIUPOBAHMSI.

6.5. | Passéprku ky0a u 1 0 0 N300paxats Ky0 Ha Kierdatoit Oymare. MccienoBaTs cBoiicTBa Ky6a, IPSIMOYTOJIBHOTO NapalIeNenIe]ia, IMucemennsiit | POLI

Hapaie/enuIesa. MHOTOTPaHHHUKOB, HCIIONIB3Ysl MoJieny. Pacro3HaBath 1 H300paxaTh pa3BEPTKU KyOa U Iapauiesenuesa. KOHTPOJIb;
MogenupoBaTs Ky0 H mapauieNnenuIe]] i3 OyMard 1 IpOYnX MaTepHaloB, OOBICHATE CIIOCO0 MOASIUPOBAHNIS.

6.6.. | IpakTHueckas 1 0 1 Pacrno3HaBath 1 n300paxaTh pa3BEPTKH Kyba 1 mapautenenumnesa. Monemposats Ky0 u napamrenenunes u3 | Ilpakriaeckas | POLI
pabota«Pa3BépTka OyMaru U Ipovix MaTepruaioB, OOBSCHAT CIOCOO MOJIETUPOBAHYIS. pabora;
KyOa».

6.7. | OGBéM Kyba, 2 1 0 HaxouTh H3MepeHHsl, BBIYHCITS IUI0MAb IOBEPXHOCTH; 00BEM Ky6a, IpsiMoyrosibHoro napamienenunena; | Konrponsnas | POLI
HPSMOYTOJIBHOTO HCCIIEIOBATh 3aBHCHMOCTE 00hEMa Ky0a OT UTHHEI €T pebpa, BEIIBUIaTh U 0O0CHOBEIBATH THIIOTE3Y. paborTa;
Tlapajjenenumneaa Hab6monats u MPOBOJAUTEL aHAJIOTUH MEK/y TTOHATUSMH ILIOIIAIN U 00BEMa, MEepUMETPA U IJIOIIAIN

MIOBEPXHOCTH. Pacrio3HaBaTh HCTHHHBIE U JIO)KHBIE BEICKA3bIBAHUSI O MHOTOTPAHHHKAX, IPUBOIUTH IPHMEPEI 1
KOHTPIPUMEPbI, CTPOUTH BHICKA3bIBAHUS U OTPHIIAHUS BBICKa3bIBaHUi. PelaTh 3a1auu U3 peaabHON KU3HI
Hroro no pasneny: 9
Pasnen 7. [loBTopenue u 06o01menne

7.1. | [oBTOpEHHE OCHOBHBIX 10 1 0 Bhr4ucisaTh 3HaUCHHs BHIPAKEHHH, CONEPKAIMX HATYpalbHBIE YUCIIA, OOBIKHOBEHHBIE M IECATHYHBIE ApO0H, BIIP; POII
MOHSATHIL ¥ METO/I0B BBINOJIHATH PeoOpa3oBaHus Yrcell. BoIOMpaTh criocod cpaBHEHMUS YHCE, BHIYHCICHHIT, IPHMEHSTH CBOICTBA
Kypca 5 Kkiacca, apudMeTHUECKUX ACHCTBHIT Ul pallMOHaIH3a[MK BhYUCICHHH. OCYIECTBIIATH CAMOKOHTPOJIb BBIMOJHICMBIX
00001menne 3HaHUI JeiCTBHIT 1 caMONIPOBEPKY pe3yJIbTaTa BEIMUCICHHIT. Permarh 3a1a4n U3 peaqbHON KU3HH, IPUMEHSTH

MaTeMaTHIeCKHe 3HAHWS [UIS PelIeHus 3a1a4 U3 APYTHX y4eOHbIX MpeaMeToB. PemaTs 3a1auu pa3sHbIMU
croco0amu, CpaBHUBATH CIIOCOOBI PELICHUS 3a/1a41, BHIOMPATh PallMOHAIBHBIN CIIOCO0
Hroro no pasneny: 10




OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

170

12




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Huxonwsckuit C.M., IloranoB M.K., PemernuxkoB H.H. u npyrue, Matemaruka, 5 kiiacc, AKIIMOHEPHOE
obmectBo "M3narenbctBo "IIpocBemienne";

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YYUTEJIA

Matremaruka. MeTonndeckue peKoMeHaauu. 5 Kiacce : yued. mocodue st 001meo0pa3oBar. opranu3anui /
M. K. [lotanos, A. B. lllekun. — M. : [IpocBemienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
PoII, UCPO PAO



MATEPHAJIBHO-TEXHUYECKOE OBECINIEYEHUE OBPA3OBATEJBHOI'O ITPOIIECCA
YYEBHOE OBOPYJIOBAHUE

OBOPYJOBAHME J1J151 TIPOBEJEHUSI JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
JEMOHCTPAIIUM
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