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MNOACHUTEJIbBHAS 3AIINCKA

OBIIASI XAPAKTEPUCTUKA YYEBHOI'O IIPEJJIMETA "MATEMATHUKA"
Paboyas mporpamma o MaTeMaTHKe JUIsl 00y4JaronIuxcs 5 KiaccoB pa3paboTaHa Ha OCHOBE
3akona P® ot 29.12.2012 roma Ne 273- @3 "O6 obpazoanuu B Poccuiickoii @deneparmn’.

e degnepanbHOrO rOCyJapCTBEHHOTO 00Pa30BaTEIBLHOIO CTaHAAPTa OCHOBHOI'O O0IIEro 00pa3oBaHuUs,
YTBEP)KJICHHOTO MpuKa3zoM MunucrepcrBa oopazoBanus u Hayku PD ot 31.05.2021 Ne 287 (manee —PI'OC
ocHoBHOTO 0011ero oopaszoBanms) Ne 568 ot 18.07.2022 «O BHecenuu n3menenuit B ®I'OC OO0y

o depepanbHON OCHOBHOW 0011€00pa3oBaTENILHON MPOrpaMMbl OCHOBHOTO oOriero oOpaszoBanusi (POII
OO0OQO) mpuxka3 Ne 370 ot 18.05.2023

o OdecnepasbHOIO TEpeyHs y4eOHMKOB, PEKOMCHIOBAaHHBIX (IOMYIICHHBIX) K HCIOJB30BAHUIO B
00pa3oBaTeIbHOM TIpolecCe B 00Pa30BATEIBHBIX YUPSIKACHHSIX, PEATH3YIOIIUX MPOrpaMMbl OOIIEro
o0Opa3oBaHuS;

C Y4E€TOM U COBPEMEHHBIX MUPOBBIX TPEOOBAHHIA, TIPEABABISIEMBIX K MATEMaTHUECKOMY 00pa30BaHHIO, U
TPaIUIMIA POCCHIICKOTO 00pa30BaHMUsI, KOTOPhIe 00ECTICYMBAIOT OBJIAJICHUE KIFOUEBBIMH KOMIICTCHITHSIMH,
COCTaBJIAIOLIMMH OCHOBY JUIsl HEIPEPHIBHOT'O 00pa30BaHMs U CAMOPA3BHUTHS, a TAKXKE LIEJIOCTHOCTD
OOIIEKYIbTYPHOTO, INYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTH oOyyatomuxcs. B paboueit mporpamme
YYTEHBI U7eu U ToJIokeHus KoHIenuu pa3BUTHsI MaTeMaTH4YeCKoro oopasoBanus B Poccuiickoit
Oeneparun. B snoxy nudpooit Tpanchopmariu Becex chep 4enoBeUeCKon AeITeIbHOCTH HEBO3MOXKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM UEIOBEKOM 03 0a30BOi MaTeMaTHUECKOM MOATOTOBKH. YIKe B ILIKOJIE
MaTeMaTHKa CIYXHUT OTIOPHBIM MTPEIMETOM JUTSl U3YUEHHUS] CMEXHBIX JUCIUILUINH, a TIOCIE MIKOJIBI PeaTbHOM
HEO0OXOIMMOCThIO CTAHOBUTCS HEMIPEPHIBHOE 00pa30BaHME, UTO TPeOyeT IMOTHOIICHHOW 0a30BOM
0011e00pa3oBaTeabHOM MOATOTOBKH, B TOM YUCJIE U MATEMAaTUIECKOM.

310 00yCIOBICHO TE€M, UTO B HAILIM JIHU PACTET YUCIIO MPodeccuil, CBA3aHHBIX C HEMOCPECTBEHHBIM
NPUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMHUKH, U B OM3HECE, H B TEXHOJOTHUECKUX 00IaCTIX, M JaKe B
TrYMaHHUTapHbBIX cpepax. Takum 0O6pa3oM, KpyT MIKOJBHUKOB, JJISi KOTOPHIX MaTeMaTHKa MOXKET CTaTh
3HAYMMBIM MIPEIMETOM, PACIIHPSACTCS.

[TpakTUyeckast MOJIE3HOCTh MAaTEMATHKH O0YCIIOBJIEHA TE€M, YTO €€ MPEIMETOM SIBIISTFOTCS
(dyHIaMeHTabHBIE CTPYKTYPhI HAIIIETO MUPA: TIPOCTPAHCTBEHHBIE (POPMBI M KOJIMYCCTBEHHBIE OTHOIICHUS OT
NPOCTEUIINX, YCBAUBAEMBIX B HEITOCPEICTBEHHOM OMBITE, 1O JOCTATOYHO CIOHBIX, HEOOXOMMBIX JJIS
pa3BUTHS HayYHBIX U NPUKIAAHBIX Hei. be3 KOHKpEeTHBIX MaTeMaTHYecKUX 3HAaHUN 3aTPyIHEHO IOHUMaHHE
NPUHIUIIOB YCTPOMCTBA U HCIIOJIb30BAaHHSI COBPEMEHHOM TEXHUKH, BOCIIPUATHE W WHTEPIPETAIIHS
pa3Hoo0Opa3HO COLMAIbHON, SdKOHOMUYECKOH, MOJIMTHYECKOW nHPOopMaluu, ManodpPeKTHBHA
MOBCEIHEBHAS PAKTUYECKas ACATEIbHOCTh. Kax/10My 4eIOBEKY B CBOCH KU3HH MPUXOTUTCS BINOJIHATH
Pacu€Thl U COCTABJISATh AJITOPUTMBI, HAXOAUTh M IPUMEHATH (POPMYIIBI, BIAIETh MPAKTHYECKIMH MTPUEMaMHU
TCOMETPUYCCKUX U3MEPEHUI U MIOCTPOCHUH, YUTATh HH()OPMAIIHIO, TPEICTABICHHYIO B BHJIE TA0JIHII,
JMarpaMM H rpauKoB, )KUTh B YCIOBUAX HEONPEAEIEHHOCTH M MOHUMATh BEPOATHOCTHBIN XapakTep
CITy9aifHBIX COOBITHIA.

OmHOBpEMEHHO ¢ pacIIupeHreM cdep MPUMEHEHHS MaTeMaTHKH B COBPEMEHHOM 00111ecTBe BCE Ooiee
Ba)XKHBIM CTAHOBUTCSI MAaTEMATUYECKUI CTHIIb MBIIIJICHUS, TIPOSIBIISIOLINICS B ONPEACIEHHBIX YMCTBEHHBIX
HaBbIKax. B mporecce n3yueHnss MaTeMaTUKX B apCeHal MPUEMOB 1 METOJOB MBIIIUICHUS YEJIOBEKa
€CTECTBEHHBIM 00pa30M BKITFOYAIOTCS WHAYKIUS U ACTYKIHS, 0000IIeHNEe U KOHKPETU3AIHS, aHAIIN3 U
CHHTE3, KJIacCu(UKaIUs U CUCTeMaTH3aIHs, abCTparupoBanue u aHAIOTHsl. OOBEKThl MaTEMAaTHIECKUX
YMO3aKJIIOUECHUH, paBuiIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKUX MOCTPOCHHH,
CHOCOOCTBYIOT BBIpaOOTKE YMEHUs (POPMYIUPOBATH, 0OOCHOBBIBATH U JI0OKA3bIBAThH CYKJICHHS, TEM CaMbIM
Pa3BUBAIOT JIOTUYECKOE MBIIIUICHUE. Benymiast poib NpUHAUICKUT MaTeMaTHKE U B (DOPMUPOBAHUN
QITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS U BOCITUTAHUN YMEHHM JeCTBOBATD MO 3aJJaHHBIM aJIrOPUTMaM,
COBEpPILECHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBHIE. B mpoliecce perieHus 3a1ady — OCHOBOW y4eOHOM
NEeSITeTHHOCTH HA YPOKaX MAaTeMaTUKH — Pa3BUBAIOTCS TaK)Ke TBOpUYECKasi U IPUKJIIAJHAS CTOPOHBI



MBIIIJICHUA.

OOyuenune MaTeMaTuKe AaéT BO3MOKHOCTh Pa3BUBATh Y 00YYAIOUINXCS TOYHYIO, PAIIMOHAILHYIO U
WH()OPMATUBHYIO peUb, YMEHHE OTOMPATh HAOOJIee MOIXO0IAIINE I3bIKOBBIC, CHMBOJIUYECKUE, TPAPUICCKUE
CpcacTBa AJid BBIPpAKCHUA Cy)KIIeHI/II‘/’I W HarjisiAHOT 0 UX IMpCAaACTaBJICHUA.

Heo0xo1uMbIM KOMIIOHEHTOM OOIIEH KyIbTYphl B COBPEMEHHOM TOJIKOBAHHUHU SBIIIETCS 00IIee 3HAKOMCTBO



C METOJIaMH MTO3HAHHS JEHCTBUTEILHOCTH, MIPEICTABICHHE O MIPEIMETE U METOJIaX MATEeMAaTHUKH, UX OTINIHNA
OT METOJIOB JIPYTMX €CTECTBEHHBIX U TYMaHUTAPHBIX HAayK, 00 0COOCHHOCTSIX MPUMEHEHUS MATEeMAaTHKH TSI
peleHus HayYHbIX U MPUKJIaAHBIX 3a/1a4. Takum oOpa3oM, MaTremaTuyeckoe 00pa3oBaHHE BHOCUT CBOM
BKJIaJl B popMupoBaHUe 00IIEH KyIbTYphI YeJIOBEKA.

W3ydeHre MaTeMaTHKH TaK)Ke CIIOCOOCTBYET ACTETUIECKOMY BOCIIUTAHHIO YEIIOBEKA, TOHUMAaHHIO
KpaCOThI U U3AIICCTBA MATCMATUYCCKUX paCCY)K,Z[eHI/II\/II, BOCIIPUATUIO TCOMETPUUYCCKUX (I)OpM, YCBOCHHUIO
U CUMMCTpPHUH.

HEJN U3YYEHUSA YYEBHOI'O KYPCA
[TpuopuTeTHBIMH LIENAMU O0YYEHUSI MaTEeMaTHKE B 5 Ki1acce SBISIOTCS:

— TpojaoiKeHne (OPMUPOBAHUS OCHOBHBIX MAaTEMaTHUECKUX MOHATUH (YMCII0, BEIMUMHA,
reoMeTpuueckas purypa), 00ecrneqrBarONIfX MPEEeMCTBEHHOCTh U MIEPCIIEKTHBHOCTh MAaTEMATHUECKOTO
o0OpazoBaHus 00YyJarOIINXCS;

— Pa3BUTHC UHTCIJICKTYAJIbHbBIX U TBOPYCCKUX crocoOHoCTEH 06yqa}oumxc;1, MMO3HaBaTeIbHOM

AKTUBHOCTH, HCCJICAOBATCIbCKHUX YMGHHﬁ, HHTEPECA K U3YUCHUIO MAaTCMAaTHUKH,

— Mo/BeAeHHE 00yUaIOIUXCsl Ha JOCTYITHOM JJIs HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U MaTeMAaTUKHU
U OKPY’KAIOIIET0 MUPA;

— (opmupoBaHue QYHKIIMOHAIBHON MaTeMaTUYECKOW I'PaMOTHOCTH: YMEHHUS PACIO3HABATh
MaTeMaTHYeCKUEe OOBEKTHI B PEaTIbHBIX KU3HEHHBIX CUTYaLUAX, IPUMEHATh OCBOCHHBIC YMEHHUS JUIs
peLIeHNs TPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4, UHTEPIPETUPOBATH OJIYUEHHbBIE PE3YJIbTATHI U
OLICHMBATh UX HAa COOTBETCTBUE MPAKTUYECKON CUTYALUH.

OcCHOBHBIE IMHUU COJIEPKaHUs Kypca MaTeMAaTHKH B 5 Klacce — apu(pMeTHIecKast U TeOMETPpUUYECKas,
KOTOPBIC Pa3BUBAIOTCS MapAIUIENIbHO, KaX/1asi B COOTBETCTBUH C COOCTBEHHO JIOTUKOW, OJTHAKO, HE
HE3aBHCHMO OJTHA OT JPYTOM, a B TECHOM KOHTAaKTe U B3aUMOJIeHCTBUH. Takke B Kypce IPOUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMHU aire0pbl U OMUCATeTbHON CTaTUCTHKH.

Nzydenne apudmMeTrnueckoro MmaTepraia HAYMHACTCS CO CHCTEMAaTU3alluy U Pa3BUTHS 3HAHHIA O
HaTypaJIbHBIX YHCIIaX, IOJIyYeHHBIX B HaYalbHOM miKoue. [Ipu 3ToM coBepiiieHCTBOBaHUE BHIYUCIUTENLHOM
TEXHUKHU ¥ POPMHUPOBAHUE HOBBIX TEOPETUUECKUX 3HAHUN COYETACTCA C Pa3BUTUEM BBIYMCIUTEIHHON
KYJIBTYPbI, B YaCTHOCTH C O0yYEHHEM MPOCTEUIITNM MPUEMaM MPUKHUIKH U OIICHKH Pe3yJIbTaTOB
BBIUMCIICHUI.

Jpyroii KpyIHBIH OJIOK B COAEp)KaHUH apu(PMETHIECKON TIMHUU — 3TO Apodu. Hauano nzyuenus
OOBIKHOBEHHBIX U JCCATHYHBIX IPOOEH OTHECEHO K 5 Kiaccy. DTO MEPBBIM 3TAll B OCBOSHUHU Ipo0eH, Koraa
MPOUCXOUT 3HAKOMCTBO C OCHOBHBIMHU UCSIMH, MIOHATHIMU TeMbI. [Ipr 3T0M paccMoTpeHue
OOBIKHOBEHHBIX JApOOEH B IOJIHOM 00BEME MPEIIECTBYET U3YUCHUIO AECITHYHBIX IPOOEH, U4TO
1eJ1ecO000pa3HO ¢ TOYKU 3PEHUS JIOTUKH U3JI0KEHUS YUCIIOBOM TMHUY, KOT/1a ITpaBuiia JeMCTBHIA ¢
JECATHYHBIME JIPOOSMHU MOXKHO 000CHOBATH YK€ MU3BECTHBIMU AJITOPUTMAMH BBITIOTHEHUS ICHCTBUIN C
OOBIKHOBEHHBIMU APOOSIMH. 3HAKOMCTBO C JIECATUIHBIMU APOOSIMHU PACIIUPHUT BO3ZMOKHOCTH JIJIsl TOHUMAaHUS
00y4JaroIUMUCS TPUKIATHOTO MPUMEHEHHSI HOBOM 3alMCH MTPU U3YyYEHUH IPYTUX MPEAMETOB U MPU
MPAKTUIECKOM UCTIOIB30BAHUH.

[Tpu 00ydeHNH pENIeHNI0 TEKCTOBBIX 33714 B 5 KJIacce UCTIONB3YIOTCS apuPpMeTHIECKre IPUEMBI PEIICHHUS.
TekcToBble 3a7jauu, penraemMble IpU OTPaOOTKE BHIYMCIUTEIBHBIX HABBIKOB B 5 KJlacce, pacCMaTpUBAIOTCS
3aJjauM CIeAYIOIIMX BUJIOB: 3a/1a4d HAa IBUKEHHE, HA YaCTH, HA MTOKYTIKHU, Ha pab0Ty U MPOU3BOAUTEIHLHOCTb,
Ha TMPOIICHTHI, HA OTHOIICHUS U Tiporopiuu. Kpome Toro, o0yuaromniiecs: 3HaKOMSITCS C MPUEMaMHU PEIICHUS
3a1a4 nepebopoM BO3ZMOXKHBIX BapUAHTOB, YUaTcsl paboTaTh ¢ HH(pOpMaLUel, npeacTaBIeHHOH B (hopme
TaOHI] WIIA TUATPAMM.



B Ilpumephoii paboueii mporpamMme nmpeaycMoTpeHo GOpMUPOBAHHUE MPOTICACBTHICCKUX aNTreOpandecKux
npencTaBieHuid. bykBa kak CMMBOJI HEKOTOPOTO YHCIIa B 3aBUCUMOCTH OT MaT€MaTHYeCKOr0 KOHTEKCTa
BBOAUTCSA IIOCTCIICHHO. ByKBeHHaH CHUMBOJIMKA HIUPOKO UCTIOJB3YCTCA NPCKAC BCCro IJId 3allCu OGH.[I/IX
YTBEPXKACHUM U IPEIOKEHHH, POPMYIT, B YACTHOCTH J1JIsl BEIYUCIICHUS T€OMETPUUECKUX BEIUYUH, B
KayeCTBE «3aMECTUTEIS YHCTa.

B kypce «MaTtemaTuku» 5 Kiacca npeicTaBlieHa HarjIsiAHas TeOMETpUsl, HalpaBJICHHAs Ha pa3BUTHE
00pa3HOTO MBIIUICHHUS, TPOCTPAHCTBEHHOTO BOOOpaKeHH S, N300pa3UTEIbHBIX YMEHUI. DTO BaXKHBIH 3Tal B
M3Y4YE€HUU F€OMETPHUH, KOTOPBIA OCYIIECTBIISETCS HA HATJISIIHO-IIPAKTUYECKOM YPOBHE, ONUpaeTcs Ha
HarsAHO-00pa3Hoe MbIIIIEHHE 00yJaromuxcs. bospiias pojib OTBOJUTCS MPAKTUYECKOM NEATEIbHOCTH,
OTIBITY, SKCIIEPUMEHTY, MOienpoBanuio. OOyyaromuecs: 3HaKOMATCSL C TEOMETPUUECKUMU (PUTypamMH Ha
IUIOCKOCTH U B IPOCTPAHCTBE, C UX MPOCTEHIINMU KOHPUTYpALUSIMH, ydaTcs H300paxarh UX Ha
HEJIMHOBAHHOM M KJIETYaTON OyMare, pacCMaTpUBAIOT UX MPOCTEHIINE CBOMCTBA. B mporiecce n3yueHust
HaI‘JISI,Z[HOI\/'I reoMCTpHU 3HaHUS, ITIOJTYYCHHBIC O6y‘-IaIOIJ_II/IMI/IC$I B Ha4aJIbHOU IOKOJIC, CHCTCMATU3UPYIOTCA U

pacmmpsoTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CoracHo yueOHOMY IIaHy B 5 KJIacce M3y4aeTcss HHTETPUPOBAHHBIN npeameT «MaremaTrrkay, KOTOPbIi
BKJIIOUYAET apu(pMeTHYECKUI MaTeprall U HarsAHYI0 TEOMETPUIO, a TAKXKE MPOTEIeBTUYECKUE CBEICHUS U3
anreOpsl. YUeOHBIN TJ1aH Ha M3YYCHHE MAaTEeMaTHKH B 5 KJlacce OTBOJIUT HE MEHee 5 y4eOHBIX YacOB B
Hezento, Bcero 170 yueOHBIX 4acoB.



COJEPKAHUE YYEBHOI'O KYPCA "MATEMATHKA"

HatypaJjibHble 4ncia U HYJIb

Harypanbnoe uncnio. Psg Hatypansabix uncen. Yucno 0. M3o00paxenue HaTypadbHBIX YMCe]I TOYKaMH Ha
KOOpAMHATHOM (4ucioBoil) mpsimoi. ITo3unronHas cucrema curcieHus. Pumckas Hymepanus Kak npumep
HEIMO3UIIMOHHOM CUCTEMBI cuncieHus. JlecaTuunas cuctema curciieHus. CpaBHEHUE HATypaJbHbIX YHCET,
CpaBHEHME HATypalbHbIX yucel ¢ HylnéM. CiocoObl cpaBHeHus. OKpyriieHne HaTypalibHbIX yucel. CloxeHue
HATYpaJIbHBIX YUCEIT; CBOMCTBO HYJIS IPU CIOXKEHUH. BrlunTanne Kak 1elcTBUE, 00paTHOE CIOKEHUIO.
YMHOKEHUE HATYPaJIbHbBIX YUCEN; CBOMCTBA HYJIS M €UHULIBI IPU YMHOXEHHU. JleIeHue KaK JelCTBUE,
obpaTHOe yMHOXeHUI0. KOMIIOHEHTHI AeHCTBUH, CBA3h Mex 1y HUMH. [IpoBepka pe3ynbrara
apudmernueckoro aerctaus. [lepemectutenbHOe U coueTaTeIbHOE CBOMCTBA (3aKOHBI) CIOXKEHHS U
YMHOXEHHUS, paCIIPeICIUTETILHOE CBOMCTBO (3aKOH) YMHOXKeHUs. Mcnonp3oBanue OyKB st 0003HAUCHUS
HEH3BECTHOTO KOMITOHEHTA U 3alUCH CBOWCTB apu(PMETHUECKUX NCUCTBUH. JlenuTenn u KpaTHbIE YHCIIa,
paznoxxkeHue Ha MHOkuUTeNH. [IpocTeie u coctaBHble uncna. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. /lenenue
¢ octatkoM. CTeMneHb ¢ HATypaJbHbIM MOKa3aTesieM. 3alUCh YUCIIa B BUAE CYMMBbI Pa3psAHbIX ClIaraeMblx.
HucnoBoe BbIpakeHUE. BpluncieHne 3HaY€HUI YUCIOBBIX BBIPAKEHUM; IIOPSALOK BBIIIOJIHEHUS IEUCTBUM.
Hcnonp30BaHre IpY BHIYUCICHUSIX EPEMECTUTEIBHOTO U COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOKEHHUSI U
YMHOKEHHSI, paclpeeIUTEIbHOTO CBOMUCTBA YMHOKEHUS.

Apoon

[IpencraBnenue o ApoOU Kak crocoOe 3anmucu 9acTu BenuuHbl. OOBIKHOBEHHbIE [poou. [IpaBuiibHbEIe U
HenpaBWwiIbHbIe ApoOu. CMerranHas Apo0b; MpeICcTaBIeHUe CMEIIaHHON APOOH B BUJIE HETIPABUIILHOM IpOOH
Y BBIJICJICHHE 11€JI0H YacTH YuCia U3 HempaBuWiIbHOM 1pobu. M3o0pakeHune npodeit ToukaMu Ha YUCIOBOM
npsimoii. OcHOBHOE cBOMCTBO aApobu. Cokpamienue npodeit. [IpuBenenue npodu K HOBOMY 3HAMEHATEITIO.
CpaBuenue npo0Oeii. CiioxxeHrne U BEIUUTaHUE Apo0ei. YMHOXKEHHE U IeTieHHe Ipo0eil; B3auMHO-00paTHBIS
npobu. HaxosxaeHne 9acTH 1eJI0ro U IIEJI0ro 1o ero 4actH. Jlecarnunas 3anuchk apodeit. [1pencrabienne
JECATUYHOM IpoOH B BUAEC OOBIKHOBEHHOH. 300pakeHne ecATHYHBIX Ipo0ei TOUKaMu Ha YHCIIOBOM
npsimoii. CpaBHEHHE IECATUYHBIX IpoOeil. AprudMeTnuecKre JeUCTBUS C ACCITUYHBIMU JPOOSIMHU.

OxpyrieHue AecATUYHbIX ApoOeii.

Pelnenue TeKCTOBLIX 33124

Pemenne TekcToBBIX 3a/ma4 apudmeTrnaeckuM criocobom. Pemenue nornvyeckux 3amnad. Pemenne 3aqaq
nepebopoM BceX BO3MOXKHBIX BapuaHTOB. Vcronb30BaHue pu pelieHuu 3a1ad Tabaull u cxem. Pemenne
3a/1a4, CoJiepKalliX 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMUYUHBI: CKOPOCTH, BPEMsI, PACCTOSTHUE; LIEHA,
KOJIMYECTBO, CTOMMOCTh. ETMHUIIBI U3MEpEeHMsI: MacChl, 00bEMa, TICHBI; PACCTOSHUS, BPEMEHHU, CKOPOCTH.
CBs13b MEXY CAMHUIIAMU U3MEPECHHS KaXKJ0M BEJIMUMHBI. PerlieHre OCHOBHBIX 3aj71a4 Ha IPOOH.
[IpencraBnenne N1aHHBIX B BUJE TAOJHII, CTOJIOYATHIX JHATPAMM.

Harasinnast reomerpust

Harnsinaeie npencraBienus o GuUrypax Ha IIIOCKOCTH: TOYKA, TIpsiMasi, OTPE30K, Ty, YTOJI, JJOMaHasl,
MHOTOYTOJIbHUK, OKPY>KHOCTh, KpyT. YTou. [IpsiMoii, OCTpsIil, Tyrnou 1 pa3BEpHYTHIN yribl. JlJiMHA OTpe3Ka,
METPUYECKUE eIUHULIBI ITUHBL. J[JIMHA TOMaHO, IepuMeTp MHOTOYTOJIbHUKA. MI3Mepenne u moctpoeHue
YIJI0B ¢ IOMOIIBIO TpaHCTIOpTUpa. Harnsmaeie mpencraBieHus o GUrypax Ha MmIOCKOCTA: MHOTOYTOJIbHUK;
NpSMOYTOJIbHUK, KBaJpaT; TPEYTOJIbHUK, O paBeHCTBe (uryp. M3o0pakenue puryp, B TOM uucie Ha
kietyaToit Oymare. [ToctpoeHue KoHGUTYpaluid U3 YacTel MPsSIMOM, OKPYKHOCTH Ha HEJIMHOBAHHOU U
KieTyaToit Oymare. Mcronp30BaHre CBOMCTB CTOPOH M YIJIOB MPSMOYTOJIBHUKA, KBaaparta. [1momasns



MPSIMOYTOJIBHUKA U MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3 MPSIMOYTOJbHUKOB, B TOM 4Hcie GUryp,
n300paxEHHBIX HA KleT4aToi Oymare. Enqunune namepenus miomanu. Harnsnaele npeacTaBieHus o
IPOCTPAHCTBEHHBIX (PUTYpax: MPSMOYTOJBHBINA NapaieNnenunes, Kyo, MHOrorpaHHUKH. V300paxkenue
MIPOCTEUIIINX MHOTOTPAaHHUKOB. Pa3BEpTku kyOa u mapamienenumnena. Co3nanue MoJieineil MHOTOTPaHHUKOB
(13 Oymaru, mpOBOJIOKH, TUTACTHIIMHA U Jp.). O0BEM NMPSIMOYTOIBLHOTO apayuienenuneaa, kyoa. Eauautss

U3MEpeHus 00bEMa.



IINTIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIngHOCTHBIE PE3yNIbTaThl OCBOCHHS ITPOTrPaMMBbI y4eOHOTO npeameTa «MartemaTrkay XapaKTepu3yrTCs:

IlaTproTnyeckoe BOCIUTAHUE:

IIPOSIBJICHUEM UHTEpeECa K IIPOILIJIOMY U HACTOSIIEMY POCCUMCKON MAaTEMAaTUKH, LICHHOCTHBIM OTHOILLIEHUEM
K JIOCTH)KEHUSAM POCCHUICKMX MAaTEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, K UCTIOIb30BAHUIO ATUX
JOCTHDKCHHUH B APYTHX HAayKax M MPHUKIAIHBIX cepax.

I'pa:knanckoe U 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBHIO K BBITIOJTHCHUTO OGHB&HHOCTCﬁ rpam;[aHHHa )41 peanmam/m €ro HpaB, Hpe,[[CTaBJICHI/IeM (0]
MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHHPOBAHUS PA3TMYHBIX CTPYKTYP, ABICHHH, IPOIETyp IPaX1aHCKOTO
obmecTBa (BBIOOPHI, OIIPOCHI U TIP.);

TOTOBHOCTBIO K 00CYKICHHUIO STHYCCKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MTPUMEHEHUEM
I[OCTI/I)KCHI/If/’I HayKI/I, OCO3HAHUEM BAKHOCTHU MOpaJII:HO-BTI/I‘IeCKI/IX HpI/IHHI/IHOB B ACATCIBHOCTHU y‘-IéHOFO.

TpynoBoe BocniuTanue:

yCTaHOBKOI\/'I Ha aKTUBHOC y‘-IaCTI/IG B peH_ICHI/II/I HpaKTI/I‘IGCKI/IX 3a1a4 MaTeMaTH‘{CCKOfI HaHpaBHeHHOCTI/I,
OCO3HaHWEM BKHOCTH MaTEMaTHUYECKOTO 00pa30BaHMs HA MIPOTSHKEHUH BCEH JKM3HU JJI YCTICIITHOM
poeCCHOHAIBHON JEATEHPHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHHI; 0CO3HAHHBIM BHIOOPOM U
HOCTpOeHI/IeM I/IHZ[I/IBI/IIIyaJIBHOf/’I TpaeKTOpI/II/I 06pa30BaHI/IH 1 ) KU3HCHHBIX ITJIAHOB C y‘IéTOM JIMYHBIX
MHTEPECOB M 0OLIECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYECKOE BOCIIUTAHUE!

CIOCOOHOCTBIO K AMOLIMOHAIIBHOMY U 3CTETUYECKOMY BOCIIPUATHIO MAaTEMaTHYECKHX 00BEKTOB, 33/1a4,
pEIIeHUN, PacCyKICHUI; YMEHUIO BUJIETh MATEMAaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOT 0 NO3HAHUSA:

OpHUEHTAIINEH B IEATEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HayYHBIX MPEACTABICHII 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHUS YEIIOBEKA, IPUPOJIBI U 00IIECTBA, MOHMMAHHEM MAaTEMAaTHUYEeCKONH HAyKHU KaK
cdepbl UeTOBeUECKOH AeSITeIbHOCTH, 3TANOB €€ Pa3BUTHA U 3HAYMMOCTH JJISl pa3BUTHS LIUBIIN3ALINY;
OBJIaJICHUEM SI3BIKOM MaTEMaTHKU U MaTeMaTUYECKOM KyJIbTYpOl KaK CpPEJCTBOM MTO3HAHUS MHUPA;
OBJIAJICHHEM MPOCTECUIITIMI HaBBIKAMH HCCIIEIOBATEICKON ACSITEILHOCTH.

dusnyeckoe BocnuTanue, GopMupoBaHue KyJbTYPhI 310POBbSI M SMOIMOHATBHOIO 0J1ar0NoJy4Husi:

TOTOBHOCTBIO MIPUMEHATH MaTeMaTHUECKHe 3HAaHUS B HHTEPECcaxX CBOETO 3/10POBbsI, BEIEHUS 3JOPOBOTO
o0pa3za xu3HU (370pOBOE MUTAaHUE, COATAHCHPOBAHHBIN PEKUM 3aHATUHN U OTIbIXA, PETYIspHAs pu3ndecKas
AKTUBHOCTH); CPOPMHUPOBAHHOCTHIO HABBIKA PedIieKCUU, TPU3HAHIEM CBOETO TPaBa Ha OMIUOKY U TaKOTO JKe
mpaBa JpYroro 4eioBeKa.

JKO0JIOTHYECKOe BOCITUTAHUE:

OpHUEHTAalMel Ha IPUMEHEHUE MaTeMAaTUYECKUX 3HAHUM JIsl pEIeHUs 3a/1a4 B 00JIaCTH COXPaHHOCTH
OKpY’Karolllel cpeJibl, IIaHUPOBAHUS MOCTYNKOB U OI[EHKU MX BO3MOXKHBIX MOCJIECICTBUI JIJIsl OKpY Karolei
CpeIlbl; OCO3HAHKMEM TII00AILHOTO XapaKTepa HKOJIOTHUECKUX TPOOIEM U IMyTeH UX PELICHHUS.

JINYHOCTHBIE Pe3yJabTAThl, 00eCIeYHBAKIINE AJANTANMI) 00YYAIOMIErocsi K U3MEeHSIOIIMCS
YCJIOBUSIM COLUAJIbHON U IPUPOAHOI Cpebl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCIIOBUSIX HEONPEIEIEHHOCTH, TOBBIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
4yepes3 MPaKTUIECKYIO IeATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX JIIOJIeH, MPUOOpETaTh B
COBMECTHOMH JIeATE€IbHOCTH HOBBIE 3HAHUS, HABBIKK U KOMIETEHIIMH U3 OIBITA APYTHUX;

HE00X0IMMOCTHIO B JOPMUPOBAHUHU HOBBIX 3HAHU, B TOM 4Hciie (OpPMYyIUPOBATh UJEH, TOHATHS,
TUMOTE3bl 00 OOBEKTaX U SBJICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, 0CO3HABATh Ne(PUIIUTHI COOCTBEHHBIX

3HaHUHU U KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE Pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYaIIMIO KaK BBHI30OB,
TpeOyIoIIHii KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBbIE PEIICHUS U AeUCTBUA, (OPMYINPOBATh U OLICHUBATD
PHUCKHU U TIOCTEeACTBUSA, (POPMUPOBATH OTIBIT.

METAINPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yIbTaThl OCBOCHHS POrpaMMbl yueOHOro npeamera «MaTemaThkay
XapaKTEpU3YIOTCS OBIIAZICHUEM YHUBEPCANbHLIMU HO3ZHAGAMETbHBIMU OCUCMBUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OeLiCBUAMU U YHUBEPCATbHBIMU PeZYIAMUBHBIMU 0eUCNBUIMU.

1) Ynusepcanvrvie noznagamenwvhuie oeticmeus obecneuusarom Gopmuposanue 6a308bix KOSHUMUBHBIX
npoyeccos o0oyuarowuxcs (0ceoenue Memoo08 NOIHAHUL OKPYICAIOUe20 MUpa, NPUMeHeHUe 102UHeCKUX,
uccned08amenbCKux onepayuil, ymeHui pabomams ¢ ungopmayuelti).

Ba3oBble Jilornyeckue aeicTBu:

— BBIABJIATHh U XapaKTCPU30BaATh CYIICCTBCHHBIC ITPU3HAKN MATEMATHYCCKUX O6’beKTOB, HOHSITI/IfI,
OTHOIIICHUI MCKAY MMOHATHUAMU,

— (opMyIHpOBATH OTNIPEICIICHNUS TIOHATHIA; YCTaHABJIMBATh CYIECTBEHHBIHN MPU3HAK KJIacCH(HKaINY,
OCHOBAHUS AJIs1 0000IEHHs U CPaBHEHMSI, KDUTEPUH ITPOBOIMMOIO aHAIN3a;

— BOCIPHUHHUMATD, (OPMYIUPOBATh U PEOOPA30BHIBAThH CYXKACHUS: YTBEPIAUTEIbHbIE U
OTpHIIaTeNIbHbIe, eAMHUYHBIC, YACTHBIE U OOIIHE;

— YCIIOBHBIC; BBISBIISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHs B haKTax,
JAHHBIX, HAOMIOJCHUSAX M YTBEPKICHUX;

— Inpejaratb KpUTEPHUHU U1 BBISBICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUU;

— ACJIaThb BbIBOJbI C UCIIOJIb30OBAHUECM 3aKOHOB JIOTUKHU, JCAYKTUBHBIX U MHAYKTHBHBIX

YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTHH;

— pa3bupath JOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEP)KJIEHUH (MPSMbIE U OT IPOTUBHOTO), TPOBOAUTD
CaMOCTOSITENTFHO HECTIOKHBIC OKA3aTEIbCTBA MaTEMATHUECKUX (DaKTOB, BBICTPAMBATH apTyMEHTAIIHIO,
MIPUBOJAUTH IPUMEPHI U KOHTPIPUMEPHI;

— 000CHOBBIBaTh COOCTBEHHBIE PACCYKJICHU; BHIOUPATh CrIOcO0 perieHus: yueOHo 3aaun
(cpaBHMBATh HECKOJIBKO BAPUAHTOB PELICHUS, BEIOMPATh HanOoIee OIXOAALINHA ¢ YIETOM
CaMOCTOSITENTLHO BBIICTICHHBIX KPUTEPHUCB).

Ba3oBble ncciiegoBaTe/ILCKHeE AeliCTBUA:
— HCIOJB30BaTh BOMPOCHI KaK UCCIIEIOBATENHCKIUI HHCTPYMEHT MMO3HAHMUS;

— (opmynrpoBaTh BONMPOCH], PUKCUPYIOLIUE MPOTUBOPEUNE, TPOOIEMY, CAMOCTOSTEIIEHO
yCTaHABJIMBATh UICKOMOE U JIaHHOE, (POPMHPOBATH TUIIOTE3Y,

— apryMEHTUPOBATH CBOIO MO3ULUIO, MHCHHUE;

— HOPOBOAUTH IO CAMOCTOATCIIBHO COCTABIICHHOMY IJIaHY HECJIOKHBIN OKCIICPUMCHT, H€6OHBIHOG
MCCJIEIOBAHKE 110 YCTAHOBIICHHUIO OCOOEHHOCTEH MaTeMaTHYECKOT0 00bEKTa, 3aBUCHMOCTEH 00OBEKTOB
MEXIy CO00i;

— CaMOCTOSITENBHO (POPMYIUPOBATH 000OIIECHHUS U BBIBOBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOII0/IeHNs, UCCIIEI0BAHNUS, OLICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHHI; MPOTHO3UPOBATH BOZMOXKHOE Pa3BUTHE MPOLIECCa, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBUSX.



PabGora ¢ undopmaunmeii:

— BBISBIIATH HEJIOCTATOYHOCTh M H30BITOUHOCTH MH(OPMAIINH, JTAHHBIX, HEOOXOAMUMBIX VISl PEIICHUS
3a7a4H;

— BBIOMpATh, aHATTU3UPOBATh, CUCTEMATU3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIUIO PA3THUHBIX
BUJIOB ¥ JOPM MpeCTaBICHUS;

— BBIOMpATH GOpMY IpeACTaBICHNS HHOOPMANH U HIUTIOCTPUPOBATH PeIIaeMble 33/1a41 CXEMaMH,
ararpaMMaMu, HTHOU rpadukoi 1 uX KOMOMHAIUSMH;

— OLICHUBATh HAJIEKHOCTh MHGOPMAIIUH 110 KPUTEPUSAM, MPEUI0KEHHBIM YIUTENIEM WIN
c(hOpMYyIUPOBAHHBIM CAMOCTOSITEITHHO.

2) Vuueepcanvhvie KOMMYHUKamMuHwle 0elicmsus obecnedusam c@hopmupo8aHHoCmy COYUATLHBIX
HABbIKOG 00YYAIOUJUXCAL.

Oo0menmne:
— BOCHPHHHMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBHH C YCJIOBHSIMH M LEJSIMHU OOIICHNUS,

— SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHHMSI 110 XO/1y pelIeHHs 3aa4i, KOMMEHTUPOBATh MOJIYY€HHBIHN pe3yNbTaT; B X0€ 00CYXACHUS
3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYXk/1aeMOil TeMbl, MPOOJIeMbl, pelIaeMoi 3a/1auu, BbICKa3bIBaTh
WJIeH, HalleJICHHbIEC HA TTOUCK PEIICHHUS;

— CONOCTaBJIATh CBOU CYXKICHHS C CY>KIECHUSIMU APYTUX YUaCTHUKOB JUAJIOTa, OOHAPYKUBATh
pasiuyue U CXOJCTBO MO3UIUH;

— B KOPPEKTHOH hopMe popMynnpoBaTh pa3HOINIACUS, CBOU BO3PAKEHUS;
— MPEACTaBIATh PE3y/bTAaThl PELICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIIEJOBAHMSI, IPOEKTA;

— CaMOCTOSITENbHO BbIOMpaTh OopMaT BHICTYIICHHUS C YUETOM 3aa4 MPEe3eHTAMU U OCOOEHHOCTEH
ayJTUTOPHUH.

CoTpyaHn4ecTBo:

— TIOHMMATbh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U HHIUBUAYAIbHONW paOOTHI IPU PELICHUU
y4eOHbIX MaTeMaTHYECKUX 3a]a4;

— TPUHUMATH EJIb COBMECTHOM JIeATEIHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM paboThI,
pacrpenenaTb BUAbI paboT, TOrOBapUBaAThHCS, 00CYKIaTh MPOIECC M Pe3yJIbTaT PaOdOTHI;

— 00001maTh MHCHHS HECKOJIBKUX JIFOJICH; y4aCTBOBATh B IPYIIOBBIX (hopMax paboThl (00CYKICHUS,
00OMEH MHEHHSIMH, MO3TOBBIE ITYPMBI U JP.);

— BBIIIOJIHATH CBOIO 4aCThb pa6OTLI H KOOPAUHHUPOBATH CBOU Z[GFICTBI/ISI C APYIriMHU YWICHAMU KOMAHbI;

— OILICHMBATh Ka4€CTBO CBOETO BKJIAJa B OOIIMIA MPOIYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMH B3aUMOJICHCTBUS.

3) VuueepcanvHvie pecynamugnsie oelicmsus odbecneuusarom Gopmuposanue cmMvlCl08blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranmusanus:

— CaMOCTOSITEIILHO COCTaBIIATH IUIAH, aJITOPUTM PEIICHUS 3a/1au (WJIH €T0 YacTh), BEIOMPATH CIIOC00
peleHust ¢ y4ETOM HMEIOIINXCSI PECYPCOB H COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH U
KOPPEKTHPOBATh BapUaHTHI PEHICHUH ¢ y4ETOM HOBOW WH(POPMAIIHH.



CaMOKOHTPOJIb:

— BJAJETh CII0OCOOAMHU CaMOIPOBEPKU, CAMOKOHTPOJIS IIPOIIecca U pe3ysIbTaTa perieHus

MaTEeMaTHYECKOM 3aJauH;

— MpPEeABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTb IPU PEUICHUH 33/1a4l, BHOCUTh KOPPEKTUBHI B
JeSTeIbHOCTh Ha OCHOBE HOBBIX OOCTOSATEIHCTB, HAWJCHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEIH;

— OILIEHUBATh COOTBETCTBUE PE3YJIbTaTa JESITEIbHOCTH ITOCTABICHHOM LIEJIN U YCIOBUAM, OOBICHATh
MPUYMHBI TOCTH)KECHUS MM HEJJOCTIKEHUS LI, HAXOAUTh OIIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY
OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

Yuciia 1 BLIYUCJICHUA

[Tonumarts ¥ IpPaBUIBHO YHOTPEOIATH TEPMUHBI, CBA3aHHBIE C HATYPAJIbHBIMU YHCIAMHU, OOBIKHOBEHHBIMHU
U IECATUYHBIMU APOOSIMHU.

CpaBHUBATH U YIOPSIOYNBATH HATYpAIbHBIC YUCIIA, CPABHUBATH B MIPOCTEHIINX CIIy4assXx OOBIKHOBCHHBIE
IpoOH, NECITHYHBIE TPOOH.

CoOTHOCHUTH TOUKY Ha KOOPJUHATHOM (YMCIIOBO) MPSIMOM C COOTBETCTBYIOIIMM € YUCIIOM B H300paxaTh
HaTypaJbHbIE YHACIIa TOYKAaMHU Ha KOOPJIMHATHOM (YUCITIOBO) MPSMOH.

BremonusaTe apudmernueckue NeWCTBUS ¢ HATYPATbHBIME YUCIIAMHU, C OOBIKHOBEHHBIMH JIPOOSMU B
MPOCTEUIIINX CITyYdasiX.

BhInonHATE TPOBEPKY, IPUKUAKY PE3yIbTaTa BHIYUCICHUH.

OxpyryisTh HaTypajIbHbIC YHUCIIA.

Pemmenune TekcTOBLIX 33124

Pemath TekcToBbIe 3a1au apu(METHUECKHM CIIOCOOOM U € TIOMOIIbIO OPTaHW30BAHHOTO KOHEUHOTO
nepedopa BCceX BO3MOXKHBIX BapHUaHTOB.

Pemats 3amaun, comepxalire 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJTMUUHBI: CKOPOCTb, BPEMSI, PACCTOSHUE;
1IeHa, KOJIMYE€CTBO, CTOMMOCTb.

Hcnonb30BaTh KpaTKUeE 3allUCH, CXEMBbI, TAOIUIbI, 0003HAYECHHUS [P PEIICHUH 3a]1a4.

[Tonb30BaThCst OCHOBHBIMH €IMHUIIAMU U3MEPEHUS: [IEHBI, MACCHI; PACCTOSHUS, BPEMEHU, CKOPOCTH;

BbIpaXaThb OJJHU CAWHUIIBI BEJIM- YMHBI YEPE3 APYyTHUC.

W3BnekaTh, aHAIM3UPOBATh, OLICHUBATh MH(OPMAIIHIO, TPEICTABICHHYIO B Ta0JIHUIIE, HA CTOJIOUATON

auarpaMme, MHTCPHIPETUPOBATD MMPECACTABICHHBIC JAHHBIC, NCII0Jb30BaTh JaHHBIC ITPH PCIICHUHU 3aa4.

Harasinnas reomerpust

ITonb30BaTbCs reOMETPUUECKUMU MTOHATUSAMMU: TOUYKA, IIPsIMasi, OTPE30K, JIyY, IO, MHOTOYT'OJIbHUK,
OKPY>KHOCTb, KpPYT.

ITpuBoaANTE MpUMEPBl 00BEKTOB OKPYKAIOIIET0 MUPA, UMEIOIIUX (OPMY U3yUEHHBIX T€OMETPUUECKHX
¢uryp.

Hcnons30BaTh TEPMUHOJIOTUIO, CBA3aHHYIO C yIJIaMU: BEPIINHA CTOPOHA; C MHOTOYTOJIBHUKAMMU: YIOJl,
BEPILINHA, CTOPOHA, IUAarOHaJb; C OKPYKHOCTBIO: PauyC, IUaMETP, LEHTP.

N300pakaTh U3y4eHHbIE T€OMETpUUYECKHE (PUTYPBI HA HEJIMHOBAHHOM U KJIETYaTOW Oymare ¢ oMOIIbO
LUPKYJIS U JIMHEUKU.

Haxonuts 1iuHBI OTPE3KOB HETIOCPEACTBEHHBIM U3MEPEHHUEM C ITOMOILBIO JTUHEHKH, CTPOUTH OTPE3KU
3aJJaHHOW JUIMHBI; CTPOUTH OKPYKHOCTB 3aJaHHOTO pajnyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB NIPSIMOYTOJIbHUKA, KBaIpaTa ISl HX IOCTPOEHUS, BBIYUCIICHUS



rmjaomaayn 1 rnepumMeTpa.

Bbrauciate mepuMeTp u Iiomas KBajapara, mpsiMoyrojbHUKa, (GUTYpP, COCTABICHHBIX W3
MPSIMOYTOJIHMKOB, B TOM 4nciie GUTyp, N300paKEHHBIX Ha KJIETYATONH Oymare.

ITonp30BaThCca OCHOBHBIMH MCTPUUCCKMMU CAUHUIIAMU U3MCPCHUA JJIMHBI, IJIOMAAW,; BhIpaKaTb OAHU
€IMHUIIBI BEIMYMHBI Yepe3 JApyTHe.

Pacno3naBath mapaienenuiesi, Ky0, HCIIOIb30BaTh TEPMUHOJIOTHIO: BEpPIINHA, peOpO TpaHb, U3MEPEHHUS;
HaxXoJuTb U3MCPCHUS MapaJliCJICIUIICAA, Ky63.

Beruncnsate 006EM Ky0a, mapaienenuriea mo 3aJaHHbIM U3MEPEHHSIM, MTOJIb30BAThCS SIMHUIIAMHE
HU3MEpeHHs 00BEMa.

Pemarts HECT0KHEBIE 3a1a4i Ha UIBMCPCHUC TCOMCTPUYCCKUX BCIMYUH B IPAKTUYCCKUX CUTYyaAllUAX.



TEMATHYECKOE IINIAHUPOBAHHE

MHOXHTENH. [IpOCThIe U COCTaBHBIE YHCA.
[IpusHaku genumocty Ha 2, 5, 10, 3, 9. lenenue ¢
octatkoM. PeriieHre TeKCTOBBIX 3a/1a4

YHCIIA; PACIIO3HABATH POCTHIC M COCTABHBIC YUCIIA; (HPOPMYIUPOBATH U IIPUMEHSTh
MPU3HAKU JETTMMOCTH Ha 2, 3, 5, 9, 10; IpUMEHSTh alroOpuTM Pa3JIoKeHUs Ynciia Ha
MIPOCTBIC MHOXKHTEIIH; HAXOUTh OCTATKU OT JCJCHHUS U HETOIHOE YacTHOE,

CaMOCTOSITENIbHAS
pabor;

Ne  [HammeHoBanme pa3jeioB M TeM NPOrpaMMbl IKoimuecTBo yacon JaTa Buabl gesaTeJbHOCTH Buael, popmbl DJ1eKTPOHHbBIE
n/n H3y4eHHsl KOHTPOJIst (uudposbie)
Bcero | KOHTPOJIbHBbIE | MPaKTHYeCKHe o6pasoBaTebHbIE
paboTsl padoTsl pecypesi
Pa3znen 1. Harasignasi reomerpusi. IMHUM HA MJI0CKOCTH
. . https://resh.edu.ru/sub
1.1. [Touka, npsmasi, oTpe3ok, 1yd. Jlomanas. U3mepenue 5 0 1 PacriosHaBarh Ha uepTekax, PUCYHKAaX, OIHUCHIBATE, HCIIONb3Ys TEPMHHOJIOTUIO, 1 YcrHelii onpoc; . 12/5
. ec
IUIMHBL OTpe3Ka, METPHYECKHUE €AMHUIIBI JTTHHBI U300pakaTh C HOMOMLIBIO YEPTEKHBIX MHCTPYMEHTOB: TOUKY, NPAMYIO, OTPE30K, JIyY,
YToi1, JOMaHy0, OKPYXXHOCTb;
1.2. |OkpyxHocTb 1 KpyT. [IpakTnueckas padbora 2 0 1 Hcnonb30BaTh TMHEHKY U TPAHCIOPTHP KaK HHCTPYMEHTBI UL IOCTPOCHHS 1 IIpakTudeckas SIKITIACC
(ITocTpoenue y30pa U3 OKpYKHOCTEH U3MEPEHHs: U3MEPSTh JUIMHY OT Pe3Ka, BEIUUMHY YIia; CTPOMTh OTPE30K 3aJaHHOI pabora;
JUIMHBI, YTOJI, 33laHHOM BEIMYMHBI; OTK/IAIbIBATH LIUPKYJIEM PaBHbIE OTPE3KH,
CTPOMTB OKPY’KHOCTb 3aJIaHHOT'O PajIyca;
1.3. |Yrom. IIpsiMoii, ocTpblit, Tymoi 1 pa3BepHYTHII 5 1 1 Hcnonb30Bath TMHENKY M TPAHCIOPTHP KaK HHCTPYMEHTBI JUIS HOCTPOEHHS K Tectuposanue; Tpe3eHTanus
lyrael. Mi3mepenue yrios. IIpaktuueckas pabora U3MEPEHHs: U3MEPATH JUIMHY OT PE3Ka, BEJIUYMHY YIyla; CTPOMThH OTPE30K 3aJIaHHOI
«[TocTpoenue yriosy» JIUIMHBI, YTOJI, 33laHHOH BEJIMYMHBI; OTK/IAbIBATH LIUPKYIEM PaBHBIC OTPE3KH,
CTPOHTH OKPY)KHOCTb 33JJAHHOTO PAJIyca;
H306pakaTh KOHPUTYpAILIMK FE€OMETPHUECKUX (DUTYP U3 OTPE3KOB, OKPYKHOCTEH, HX
yacTel Ha HEJIMHOBAHHOM U KJleT4yaToii Oymare; npe/jiararh, ON1UChHIBaTh 1
00CyXIaTh CIIOCOOBI, AITOPHUTMBI TOCTPOCHUS,;
BBIYMCIIATB JIMHBI OTPE3KOB, JIOMAHBIX;
[MToro no pazaeny: 12
IPaznes 2. HarypanbHble uncia. JelicTBHS ¢ HATYPAJIbHBIMU YHCJIAMH
o https://resh.edu.ru/sub
2.1. {lecsatuunas cucrema cuucnenus. HarypansHoe 5 0 0 Yurats, 3aIHCHIBAaTh, CPABHUBATH HATYpaJbHbIC YHCIIA; IpeIaraTh H 00CyXAaTh ITucemenHsbIi X It) 125
ec
uncino. P HaTypanbHbix yncen. Yucio 0 CIOCOOBI YHOPSIIOUHBAHUS YHCEI; KOHTPOJIb;
. . . M . https://resh.edu.ru/sub
2.2. [HatypanbHble Yncia Ha KOOPIMHATHOH NPAMOH. 7 1 0 H306pakaTh KOOPAMHATHYIO NPAMYIO, OTMEYaTh YHCIIa TOYKaMU Ha KOOPIMHATHOM YcrHelii onpoc; . 12/5
. ec
CpaBHEHHE, OKPYIJIEHHE HATYPAJIbHBIX YHCEIT NPAMOH, HAXOIUTH KOOPJMHATHI TOUKH;
. . o https://resh.edu.ru/sub
2.3. |Apudmernueckue JeHCTBUS C HATYPAIBHBIMU YUCTIaMU. 6 0 0 HccnenoBats CBOMCTBA HATYpaIbHOTO paaa, uncen 0 1 1 mpu clloxKeHuu u ITucemenHsbIi X It) 125
o . ec
(CBolicTBa HyJIs IPU CIIOXKEHHH H YMHOXXCHHH, CBOICTBA YMHOXXCHHH; KOHTPOJIb;
e IMHULBI TP YMHOXKEHHH. PellleHne TeKCTOBBIX 3a/1a BbInonHaTh apudMeTHIECKUE ASHCTBHSA C HATYPAIbHBIMH YNCIIAMH, BEIYUCIISTH
3HAYEHHUS] YUCIIOBBIX BBIPAKEHHUIT CO CKOOKamu 1 6e3 CKOOOK;
o o https://resh.edu.ru/sub
2.4. [[TepemecTUTENHHOE M COUETATENIBHOE CBOMCTBA 3 1 0 Hcnonb30Bath MpH BEIYMCIIEHUAX IEPEMECTHTENIEHOE U COYETATENIBLHOE CBOHCTBA KonrponbHas ect/12/5
N ec
CII0/KEHHs 1 YMHOKEHH s, PACIPEIENINTEIbHOE CIIOXKEHHs U YMHOKEHHsl, PACIPE/ICNINTENLHOE CBOHCTBO YMHOKEHHS; pabora;
CBOHCTBO YMHOKEGHUSI OTHOCUTEIIEHO CIIOKEHUSL.
PerieHie TeKCTOBBIX 3a1a4
Y https://resh.edu.ru/sub
2.5. {lenuTenu u KpaTHbIC YUCIIA, PA3TI0XKECHUE YUCIIa Ha 12 1 0 DopMyIpoBaTh ONpeJIeIeHUs AEIUTENS U KPaTHOTO, HAa3bIBAaTh JEIUTENIN U KpaTHble | YCTHBIHA ompoc; | It) 12/5
ec




https://resh.edu.ru/sub

2.6. |Crenens ¢ HaTypaJlbHBIM NOKa3aTeneM. Pemenue 3 3anuceIBaTh MPOU3BEACHUE B BUIE CTEIICHU, YNTATh CTETICHHU, UCTIOIb30BATh ITucemenHsbIi - oct/12/5
o ec
[TeKCTOBBIX 3a7a4 TEPMHUHOJIOTHIO (OCHOBAHHE, IIOKA3aTelb), BEIYUCIIATH 3HAYEHHUS CTETIeHEH; KOHTPOJTb;
2.7. [YucnoBsle BeIpaKeHUS; HOPANOK ACHCTBUIA. 7 PenraTs TEKCTOBBIC 3a/1a4U apH(PMETHIECKUM CIIOCOOOM, HCII0JIb30BATh Konrponbhas httrt)/sl/2/ /r;:sh.edu‘ru/sub
ec
Penierne TeKCTOBBIX 3a4a4 3aBHCHMOCTH MEX/Iy BEJIMYHMHAMH (CKOPOCTb, BPEMsl, pPACCTOSIHHE; 1IeHa, pabora;
KOJIMYECTBO, CTOMMOCTb M JIp.): aHAJIM3UPOBATh U OCMBICIUBATh TEKCT 3a/1a4H,
niepeopMyITpOBaTh YCIOBHUE, U3BJIEKATh HEOOXOAMMBIE JaHHbIE, YCTAHABINBATh
3aBHCHMOCTH MEX/y BEIMYHHAMH, CTPOUTH JIOTHYECKYIO LIEIIOUKY PACCYIKICHHIA;
MozenupoBaTh X0 PEIIeH s 331a4K C TOMOLIBIO PUCYHKA, CXEMBbI, TaOJHIIBI;
[MToro no pazaeny: 43
(Paznes1 3. OObIKHOBEHHBIE APOOH
3.1. JIpo6s. IIpaBuiibHBIC U HENPABUIBHBIC IPOOH. 9 MozenupoBarts B rpaduueckoii, mpeaMetHolt Gopme, ¢ IOMOIIBI0 KOMIIBIOTEpa ITucemenHsbIi httrt)/sl/2/ /r;:sh.edu‘ru/sub
. . o ec
(OcHOBHOE CBOHCTBO JIpobH TIOHATHS ¥ CBOHCTBA, CBSI3aHHbIE ¢ OOBIKHOBEHHOI APOOLIO; KOHTPOJTb;
3.2. [CpaBHenue npobeit 4 YuraTh ¥ 3a1MCHIBATh, CPABHUBATH OOBIKHOBEHHBIE IPOOH, TIpe/iaraTh, 000cHOBbIBaTH| [TrMchMeHHBII httft’fl/z/ /r;:sh.edu.ru/sub
. ec
1 00CyXIaTh CIIOCOOBI YIIOPsA0UMBaHNUS APOOeii; KOHTPOJIb;
3.3. |CnoxxeHue 1 BBIYUTaHHE OOBIKHOBEHHBIX APOOEi. 13 IpeacTaBisITh CMENIAHHYIO IPOOb B BU/IC HEIPABHIGHON U BBIACISTH LIEIYIO YacTh ITucemenHsbIi htt;t)/sl/z/ /r;:sh.edu‘ru/sub
o ec
(CmemanHast 1po0Ob. PerieHne TeKCTOBBIX 3a71ad, YHCIIa U3 HeNIPaBUIIBHOH po0u; KOHTPOJTb;
coneprkamux apobu BoInonHATh apipMETHIECKHE ACHCTBHS ¢ OOBIKHOBEHHBIMHU APOOSIMHE; IPUMEHSITH
CBOIiCTBa apU(METHUECKUX JeHCTBHUIA JUIS pallMOHAIN3AIHY BBIUYHCIICHHIA;
3.4. |[YMHOXEHHE M JelieHHEe OOBIKHOBEHHBIX JpOOeii; 13 BeImonuATh apuMeTHIECKHE AEHCTBHS ¢ OOBIKHOBEHHBIMHU JPOOSMHE; IPUMEHSITH TTucemenHsIi htt;t)/sl./z//rgsh.edu.ru/sub
o . . o ec
B3aMHO-00paTHbIe JpoOH. PelieHHe TEKCTOBBIX CBOjicTBa apu(METHICCKUX JCHCTBUI UL pAalliOHAIN3ALMN BBIYHCIICHHUIA; KOHTPOJIb;
3aa4, conepxanmx apodu
3.5. |OcHOBHBIE 33141 Ha ApOOU 5 PenraTs TEKCTOBBIC 3a/1a4H, COAEPIKAIINE APOOHBIC JaHHBIC, U 3aa4i HA HaxoxaeHue | [TncbMeHHbIH htt;t)/sl/z/ /r;:sh.edu‘ru/sub
ec
YaCTH IIEJIOTO U LIEJIOTO 110 €ro YacTH; BBISIBJIATH UX CXOACTBA U PA3IIMUMS; KOHTPOJTb;
3.6. |[Ipumenenue OyKB ISl 3aIIMCH MaTeMaTHIECKUX 4 BBINOMHATE IPUKUJIKY U OLIEHKY Pe3yJIbTaTa BEIYUCIICHHUI; Ipe/utaraTh U npuMeHsaTh | KoHTponbHast SKJIacC
BBIpAXEHUI U TIPETOKCHUM npuéMsl IPOBEPKU BBIUHMCIICHHUII; pabora;
[MToro no pazaemny: 48
IPaznes 4. Harasanas reomerpusi. MHOI0yrolbHUKH
4.1. |[MHoOroyronbHukH. YeTIpEXyroabHUK, IPIMOYTOIbHIK, |4 OrmnHChIBaTh, UCIONB3YS TEPMHHOIOIUIO, H300paXaTh C TIOMOILBIO YePTEKHBIX IIpaxTHyeckas -
kBajpar. [IpaxTiyeckas pabora HHCTPYMEHTOB M OT PYKH, MOJICTIUPOBATH M3 OyMard MHOTOYT OJIbHUKH; pabora;
(«[TocTpoeHHe MPSMOYTONBHUKA C 33 JAHHBIMH
cTOpOHaMH Ha HEJIMHOBAHHOW Oymare»
4.2. [TpeyronsHuK 1 BBIYUCIIATE: MEPUMETp TPEYTOJIbHUKA, TIPSIMOYTOJIbHIKA, MHOTOYTOJIbHUKA; VYeTHbli onpoc; -
IUTONIA/Ib IPSIMOYTOJIbHHKA, KBa/IpaTa,
H300paxars 0OCTPOYTONBHBIE, IPSIMOYTOJILHBIE M TYIIOYTOJIbHBIE TPEYTOIBHUKH;
4.3. [[Inomans U HepUMETp NPSIMOYTOJIbHUKA U 5 HccnenoBats CBOMCTBA MPSIMOYTOJIbHUKA, KBapaTa IIyTEM SKCIIEpPUMEHTa, Konrponbhas -
MHOTOYTOJIBHHKOB, COCTaBIICHHBIX 3 HaOJIIOICHUSI, U3MEPEHHS, MOJICIIMPOBAHNUS; CPAaBHHBATh CBOKMCTBA KBajipaTa U pabora;
[psIMOYTOJIbHUKOB, SIMHUIIBI TL10MIau. [lepumerp MPSIMOYTOJIbHUKA;
MHOTOYTOJIbHIKA
[IToro no pasueiy: 10




Pazgen 5. Harnsignas reomerpusi. Testa m ¢purypbl B npocTpaHcTBe

5.1. |MHororpannuky. M3o0paxeHue 3 0 Pacnio3HaBarh Ha yepTexax, pUCyHKaX, B OKPY>KaroIeM MUPE MPSIMOYT OJIbHBIN VYcrHslit ompoc; -
MHOrOrpaHHNKOB. MO/Ie/IM IPOCTPAHCTBEHHBIX TEI napaiesenues, Ky, MHOrOrpaHHHKH, ONUCHIBATh, HCTIONB3YsI TEPMUHOJIOTHIO,
OLICHUBATh JINHEHHbIC Pa3Mephl;
5.2. [[IpsiMoyrobHbIHA napamienenuesn, Kyo. PasBeépTku 3 0 HccnenoBaTs CBOHCTBA Ky0a, MPsSMOYrOJIbHOIO Mapajule/euIea, IIpakTudeckas -
kyOa 1 nmapamtenenunena. [Tpaxruyeckas pabora MHOTOTPaHHUKOB, HCTIONIB3YSI MOJICIIH; pabora;
(«Pa3BépTKa KyOay.
5.3. |O6BéM KybOa, IPSIMOYTOJIBLHOTO MapasuieseiIe1a 3 1 HaxoanuTb M3MepeHus, BBIYUCIATH TUIOIIAIb TOBEPXHOCTH; 00BEM Ky0a, TecrupoBanue; -
MPSIMOYTOJIBHOTO MapalIeleuIIe/ia; HCCIIeI0BaTh 3aBUCUMOCTh 00bEMa Kyba oT
JUIHHBI ero peOpa, BBIABUraTh H 000CHOBBIBATH THIIOTE3Y;
[MToro no pazaeny: 9
[Pazaes 6. JlecsiTHUHbIE APOOU
6.1. JlecstudHas 3anuch Ipodeit. 3 0 IpencTaBisiTh ACCATUYHYIO IpOOH B BH/IE OOBIKHOBCHHOMN, YHTATh U 3aIIMCHIBATH, TTuceMeHHBIH httrt)/sl/2/ /r;:sh.edu‘ru/sub
ec
CpaBHHBATh AECATUYHBIC APOOH, IIpeIarath, 000CHOBBIBATH U 00CYKAATh CIIOCOOBI KOHTPOJTb;
YIOPSZA0UNBAHUS AECATUYHBIX IPOOLii;
M300paxkaTs JeCSTHIHBIC JPOOU TOUKAMH Ha KOOPANHATHON MPSIMOii;
6.2. |CpaBHeHMe necaTHYHBIX Apobeii. OKpyrieHue 6 1 BeinosHATE apupMeTHIecKHe ISUCTBUS C JECATUIHBIMU IPOOSMH; BBITOIHATH TTucemenHbIIH httrt’fl/z/ /r;:sh.edu.ru/sub
. N ec
InecsTuuHBIX Apodeit MPUKUKY U OLCHKY Pe3yJibTaTa BHIUYMCIICHHIT; KOHTPOJIb;
ITpuMeHsTh IPaBUIIO OKPYTIICHUS JIECATHYHBIX IPOOeii;
6.3. [lelicTBus ¢ gecaTHUHBIMU JpobsMu. Penrenne 29 1 BeInonHATh apipMETHUECKHE ACHCTBHS C JECSITHYHBIME APOOSIMHU; BBITOIHSITH TTuceMeHHBIH httrt)/sl/2/ /r;:sh.edu‘ru/sub
N ec
[TeKCTOBBIX 3aj]a4, CozieprKaIHX Apoou. OCHOBHbIE MPUKUJIKY U OLIEHKY Pe3yJIbTaTa BHIYHCIICHHIA; KOHTPOJTb;
3anaun Ha npobu IIpumensTh cBoiicTBa apH()METHUECKUX ISHCTBHI [Tl pallioOHAIM3aluK BeraucieHuid; | KontponsHas
Peruath TEeKCTOBBIC 3a1a4H, COEPIKAILHE APOOHBIC JaHHBIC, H HA HAXOXKICHHE 4acTH | paboTa;
LIEJIOT0 U LEJIOT0 O ero YacTH; BBIABIISITH UX CXOJCTBA M Pa3InyHs;
[Toro no pazneny: 38
Pa3znen 7. [loBTopenue u 06odmenne
7.1. [[ToBTOpeHNE OCHOBHBIX MOHATUH M METOIOB Kypca 5 10 1 BerauciaTe 3HaYeHNs BBIPOXKEHHUH, COJIepIKallMX HATypallbHBIE YHCIIa, 0ObIKHOBEeHHBIe | KOHTpOnbHas -
Kiacca, 06001eHNe 3HaHUIT U JeCATHYHBIE APOOH, BBIIOIHAT MpeoOpa3oBanus uncelr; OCyIecTBIATh pabora;
CaMOKOHTPOJIb BBIOIHIEMBIX ISHCTBHI H CAMOIIPOBEPKY Pe3y/IbTaTa BEIYHCICHHIN;
PemraTe 3a7aun U3 peayibHOM JKM3HH, IPUMEHATh MaTeMaTHYECKUe 3HAHUS JUIS
peleH s 3a/1a4 U3 APYrux y4eOHBIX IPEAMETOB;
[MToro no pazaeny: 10 13
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 12




INIOYPOYHOE IIVTAHUPOBAHUE

HATYpaJIbHBIMU YU CJIAMU

Ne  Tema ypoka KosmyecTBO 4acoB Hara Buapbl,
n/n usyyeHust | GopMsl
BCEr0 |[KOHTPOJIbHbIE | MPAKTHYeCKHe KOHTPOJIsA
padoThbI padoThI
1. JlecaTuaHas cucrema 1 0 0 YcTHbIN
CUMCIICHMUSL. OIIpoC;
2.  [Psa HaTypaJIbHBIX YHCEIL. 1 0 0 YcrHbIi
OT1poC;
3.  |HatypaubHblil psi. 1 0 0 YcrHbliit
OIIpoC;
4. [Yucno 0. 1 0 0 VYcrubii
OT1poC;
5.  |HatypayibHbI€ Unciia Ha 1 0 0 YcrHbliit
KOOPIMHATHOMU IIPSIMOM. OIIPOC;
6. [HarypanbHble unciia Ha 1 0 1 [IpakTnueckas
KOOPIMHATHON TIPSIMOHA. pabora,
7.  |HatypayibHBIEC UHCIia HA 1 0 1 [IpakTnueckas
KOOPIMHATHOM MPSIMOH. pabora;
8.  |CpaBHEHHE, OKpYTJICHUE 1 0 0 VYerubiit
HATypaJIbHBIX YHCEIL. OT1poC;
9.  |CpaBHEHUE, OKPYIJICHUE 1 0 0 [IpakTuueckas
HATYpaJIbHbBIX YHCEIN. pabora;
10. |CpaBHeHME, OKpYIIIEHUE 1 0 1 TectupoBanue;
HATypaJIbHBIX YHCEIL.
11. |CpaBHeHUE, OKpYyTJICHUE 1 1 0 KonTponbnas
HATYpaJIbHbBIX YHCEIN. pabora;
12. |Apudmerndeckue nericteus ¢ |1 0 0 YcrHblit
HaTypaJIbHBIMHU YUCIIaAMU OI1poC;
13. |Apudmernueckue nerictus ¢ |1 0 0 YcrHbliit
HATYpaJIbHBIMHU YUCIIAMU OIIpoC;
14. |Apudmerndeckue nericteus ¢ |1 0 0 [TuceMeHHbIN
HaTypaJIbHBIMHU YUCIIaAMU KOHTPOJIb;
15. |Apudmernueckue nerictus ¢ |1 0 0 [TuceMeHHbII

KOHTPOJIb;




16. (CoiicTBa HYJIA NIpHU YcrHblit
CII0KEHUH U YMHOXKECHHH, OT1poC;
CBOMCTBA €IUHULBI IIPH
YMHOXXEHHUH.

17. [[lepemecturenbHOE U [TuceMeHHbII
COUEeTaTEeIbHOE CBOMCTBA KOHTpOJIb;
CIIOKEHHSI U YMHOXKEHHUS,
pacrpeeInTeNnbHOE
CBOWMCTBO YMHOXEHUH

18. [[lepemecTuTenbHOE U [TucbmMeHHbIM
coueTaTesIbHOEe CBOMCTBA KOHTPOJIb;
CII0’KE€HHUS U YMHOXKEHHS,
pacrpeenuTenbHOoe
CBOMCTBO YMHOKEHHU

19. |[lenurenu u KpaTHbIC YUCTA, YcrHbliit
pa3noXKeHHe Yyncia Ha OIIpoC;
MHO>KUTEH.

20. |lenutenu U KpaTHbIE YUCIA, YcrHbII
pa3ioXKeHUe Yyucia Ha OT1poC;
MHOKHUTEIH.

21. |lenurenu u KpaTHbIE YUCTA, [TuceMeHHbII
pa3noXKeHHe Yyncia Ha KOHTpOJIb;
MHOKUTEH.

22. |lenutenu M KpaTHbIE YUCIIA, IInceMeHHBIH
pa3ioXKeHHe Yyucia Ha KOHTPOJIb;
MHOKHUTEIH.

23. |lemeHue ¢ octaTKoM YcTHbBIN

OIIpoC;
24. |/lemeHue ¢ octaTKkoM [IuceMeHHBIH
KOHTPOJIb;
25. |lemenue ¢ octaTkom [TucemenHbIH
KOHTpOJIb;
26. |/lemenue ¢ octaTkoM [TuceMeHHBIH
KOHTPOJIb;

27. |lenenue ¢ ocTaTKOM KonTponbnas

pabora;

28. [[IpocTble U coCcTaBHBIE YKCIIa YcrHbIit

OT1poC;

29. [[IpocTbie 1 COCTaBHbBIC YUCTIA YcrHbliit

OIIpoC;




30. |IIpu3Haku 1eTUMOCTH Ha 2, YcrHblit
5, 10, 3, 9. OTpoc;

31. |IIpu3Haku 1eTMMOCTH Ha 2, IIncrMeHHEbIit
5, 10, 3, 9. KOHTpOJIb;

32. |IIpu3Haku 1eTMMOCTH Ha 2, [TuceMeHHbIN
5, 10, 3, 9. KOHTPOJIb;

33. |IIpu3Haku 1eTMMOCTH Ha 2, IIncrMeHHEbIi
5, 10, 3, 9. KOHTpOJIb;

34. |IIpu3Haku 1eTMMOCTH Ha 2, [TuceMeHHbIN
5, 10, 3, 9. KOHTPOJIb;

35. | Crenens ¢ HATYpaJIbHBIM YcrHbIit
[MoKa3aTelieM OTpoc;

36. |Crenenb c HATYpAIbHBIM VYerubii
MoKa3aTejieM OTpoc;

37. |[UucnoBble BBIpaXEHUS; TectupoBanue;
MOPSAAOK IEUCTBUN

38. |[UucioBble BbIpaXKEHUS; TectupoBanue;
MOPS0K IEUCTBUM

39. |Pemenue TEKCTOBLIX 3amad IIncrMeHHEbIit
Ha BCE apu(METHICCKUE KOHTpOJIb;
ITeliCTBHS, Ha JBIDKCHHE U
MOKYIIKH

40. [Pemrenne TEKCTOBBIX 3a7a4 ITnceMeHHEBIN
Ha BCce apudMeTHIECKIE KOHTPOJIb;
meiicTBHS, HA JBIKCHHE U
MOKYIIKH

4]1. [PermeHue TEKCTOBBIX 3a1a4 IIncrMeHHEbIit
Ha BCE apu(METHICCKUE KOHTpOJIb;
ITeliCTBHS, Ha JBIDKCHHE U
MOKYIIKH

42. [PemieHne TEKCTOBBIX 3a7a4 ITnceMeHHEBIN
Ha BCce apudMeTHUSCKIE KOHTPOJIb;
meiicTBHS, HA JBIKCHHE U
MOKYIIKH

43. [PermeHue TEKCTOBBIX 3a1a4 IIncrMeHHEbIit
Ha BCE apu(METHICCKUE KOHTpOJIb;

eMCTBUA, HA JBMO)KCHUE U
MOKYIIKH




44. | Touka, npsimasi, OTPE30K, YcTHbIIT
ITyY. OT1poC;

45.  Ulomanas. YcrHbIi

OIIpoC;

46. |[MI3MepeHue JIMHBI OTPE3Ka, [IpakTnueckas
METPUYECKUE €TUHULIBI pabora;
M3MEPEHUS JTUHBI.

47. |OKpY>KHOCTb U KPYT. [TuceMeHHbI

KOHTpO!JIb;
48. [[IpakTudeckas pabota [IpakTnueckas
pabora,
«ITocTpoenue y3opa u3
OKPY>KHOCTEN.
49.  |Yron YcerHbIi
OIIpoC;

50. [[IpsiMoii, OCTpBIii, TYHOM U YcrHblit
[Pa3BEPHYTHIN YIJIbI. OTpoc;

S51. |A3mepenue yrios [IpakTnueckas

pabora;

52. |U3mepenue yrioB [IpakTuueckas

pabora,

53. |A3mepenue yrios [IpakTnueckas

pabora;

54. |M3mepenue yrioB [IpakTuueckas

pabora;

55. [[Ipaktuueckas pabota [IpakTuueckas

pabora;
«ITocTpoenue
yriaos»lIpaktuueckas pabora
«IlocTpoeHue yriosy
56. |[IpoOsb. YcrHbIi
OIIpoC;

57. |[IpaBusnbHbBIE U [TuceMeHHbIN
HENPaBUJIbHBIE TPOOH. KOHTPOJIb;

58. |[[IpaBusnbHbBIC U [TuceMeHHbII
HETIPABIIILHBIE TPOOH. KOHTpOJIb;

59. [IpaBuibHbIEC U YcrHblit
HEeIpaBUIbHBIE TPOOH. OTIpOC;




60.

(OCHOBHOE CBOWCTBO ApoOu.

[a—

YcTHBIN
OTIpOC;




61.

(OCHOBHOE CBOWCTBO ApoOu.

IIucebMeHHbI
KOHTPOJIb;

62.

(OCHOBHOE CBOMCTBO IpOOH.

ITncrMeHHEbIit
KOHTpOJIb;

63.

CpaBHeHue 1pobeit

YcTHBIN
OTIpOC;

64.

CpaBHeHHE ApooOei

IIuceMeHHbIi
KOHTpOJIb;

65.

CpaBHeHue 1pobeit

IInceMeHHbBIN
KOHTPOJIb;

66.

CJ10’KEeHHE U BBIUUTAHUEC
OOBIKHOBEHHBIX pOOeii.

VY cTHEIN
OTpoc;

67.

CI10’keHUE U BBIYUTAHUE
OOBIKHOBEHHBIX JPOOECH.

IIuceMeHHBIH
KOHTPOJIb;

68.

CJ10’KEeHHE U BBIUUTAHUEC
OOBIKHOBEHHBIX pO0eii.

IIncrMeHHEbIit
KOHTpOJIb;

69.

CI10’k€HUE U BBIYUTAHUE
OOBIKHOBEHHBIX JIPOOECH.

IIuceMeHHBIH
KOHTPOJIb;

70.

CJ10’KEeHHE U BBIUUTAHUEC
OOBIKHOBEHHBIX pOOeii.

IIncrMeHHEbIit
KOHTpOJIb;

71.

CI10’keHUE U BBIYUTAHUE
OOBIKHOBEHHBIX JIPOOECH.

IIuceMeHHBIH
KOHTPOJIb;

72.

CJ10’KEeHHE U BBIUUTAHUEC
OOBIKHOBEHHBIX pO0eii.

IIncrMeHHEbIit
KOHTpOJIb;

73.

CI10’keHUE U BBIYUTAHUE
OOBIKHOBEHHBIX JPOOECH.

IIuceMeHHBIH
KOHTPOJIb;

74.

CJ10’KEeHHE U BBIUUTAHUEC
OOBIKHOBEHHBIX IpO0eii.

IIncrMeHHEbIit
KOHTpOJIb;

75.

CMmerranHasi 1po0b.

Y cTHBIN
OTIpOC;

76.

CwmernranHasi 1po0Ob.

IIncrMeHHbIit
KOHTpOJIb;

77.

CMmerranHasi 1po0b.

IIucbMeHHbBII
KOHTPOJIb;

78.

CmernranHasi 1po0Ob.

IIncrMeHHbIit
KOHTpOJIb;




79. |CmemnanHas qpoob. [TuceMeHHBIIH
KOHTPOJIb;

80. |CmemanHas 1po0b. ITncrMeHHbIit
KOHTPOJIb;

81. |Cmemannas [TuceMeHHBII
TpOOb Y MHOXKEHHE U JieJIeHUe KOHTPOJIb;
OOBIKHOBEHHBIX IPOOEH;

B3aMMHOOOpaTHBIE IPOOH.

82. |YMHOXeHUE U NeTICHUE IIncrMeHHEbIit
OOBIKHOBEHHBIX pOOei; KOHTPOJIb;
B3aMMHOOOpaTHBIC IPOOH.

83. [YMHOXEHHE U eNieHne [TucbmeHHbIM
OOBIKHOBEHHBIX APOOCH; KOHTPOJIb;
B3aMHOOOpaTHbIE Jpoou.

84. |YMHOXeHUE U NeTICHUE IIncrMeHHEbIit
OOBIKHOBEHHBIX JpOOei; KOHTpOJIb;
B3aMMHOOOpaTHBIC IPOOH.

85. [YMHOXEHHE U eNieHne [TucbmMeHHbIM
OOBIKHOBEHHBIX JPOOCH; KOHTPOJIb;
B3aMHOOOpaTHbIE Jpoou.

86. |YMHOXeHUE U NeTICHUE IIncrMeHHEbIit
OOBIKHOBEHHBIX JpOOei; KOHTPOJIb;
B3aMMHOOOpaTHBIEC IPOOH.

87. [YMHOXEHHE U JeTIeHue [TucbmeHHbIM
OOBIKHOBEHHBIX JAPOOCH; KOHTPOJIb;
B3aMHOOOpaTHbIE Jpoou.

88. |YMHOXeHUE U neeHne IIncrMeHHEbIit
OOBIKHOBEHHBIX POOei; KOHTPOJIb;
B3aMMHOOOpaTHBIC IPOOH.

89. [YMHOXEHHE U eNieHne [TucbmeHHbIM
OOBIKHOBEHHBIX APOOCH; KOHTPOJIb;
B3aMHOOOpaTHbIE Jpoou.

90. [VMHOXEHUE U JeICHHUE IIncrMeHHEbIit
OOBIKHOBEHHBIX JpOOei; KOHTpOJIb;
B3aMMHOOOpaTHBIC IPOOH.

91. [YMHOXeHUE U AelieHne [TuceMeHHBII
OOBIKHOBEHHBIX JPOOCH; KOHTPOJIb;

B3aMHOOOpaTHbIE Jpoou.




92. [YMHOXEHUE U JelIeHHE [TuceMeHHBIM
OOBIKHOBEHHBIX APOOCH; KOHTPOJIb;
B3aMMHOOOpaTHBIE IPOOH.

03. [VMHOXEHUE U JeICHHUE IIncrMeHHEbIi
OOBIKHOBEHHBIX JPOOEi; KOHTpOJIb;
B3aMMHOOOpaTHBIC IPOOH.

94. |PemieHue TEKCTOBBIX 3a/a4, ITnceMeHHEBIN
CO JIep Kalux Jpoou. KOHTPOJIb;

05. |PemieHue TEKCTOBBIX 3a1ad, IIncrMeHHEbIit
CO JIepIKaIINX APOOH. KOHTPOJIb;

96. |PerreHue TEKCTOBBIX 3a/ad4, ITnceMeHHBIN
CO JIep KaIux Jpoowu. KOHTPOJIb;

97. |PemieHue TEKCTOBBIX 3a/1ad, IIncrMeHHEbIi
CO JIEpIKaIINX APOOH. KOHTPOJIb;

98. |OcHOBHBIE 3a a4yl HA JPOOH. [TucbmeHHbII

KOHTPOJIb;

99. |OcHOBHBIC 32 Ja4u HA IPOOH. ITncrMeHHEbIit

KOHTPOJIb;
100. |[OcHOBHBIE 3a a4y HA JPOOH. [TucbmeHHBII

KOHTPOJIb;
101. (OcHOBHBIE 32 Ja4 HA IPOOH. ITncrMeHHbIit

KOHTPOJIb;

102. (OcHOBHBIE 32 1a4H HA APOOH. KoHnTponbHas

pabora;

103. [[IpumeneHnue OyKB JIst [TuceMeHHbII
Barmcu MaTeMaTHUECKUX KOHTPOJIb;
BBIPAKEHUN W TIPEIIOKECHUI

104. [[Ipumenenue OyKB IS [TuceMeHHbIN
3arycyu MaTeMaTUYECKUX KOHTPOJIb;
BBIPAKEHUU U IIPEUI0KEHUN

105. [[Ipumenenue OyKB JIst [TuceMeHHbII
BarmcH MaTeMaTHYeCKUX KOHTPOJIb;
BBIPAKEHUN W TIPEIIOKECHUI

106. [MHOTrOyroiabHUKH. YcrHbIt

OT1poC;
107. [YeTbIpEXYroNbHUK, TectupoBanue;

[IPSIMOYTOJIBHUK, KBaJparT.




108. [[IpakTuyeckas pabora [IpakTuueckas
pabora;
«ITocTpoeHue
MPSIMOYTOJIbHUKA C
3aJaHHBIMU CTOPOHAMHU Ha
HEJTMHOBAHHOW Oymarey.
109. [TpeyronbHHK YcrHbIit
OIIpoC;

110. [Inomaas 1 nepuMeTp [TuceMeHHbIN
MPSIMOYTOJIbHUKA U KOHTPOJIb;
MHOTOYTOJIbHUKOB,

COCTaBIICHHBIX U3
MPSIMOYTOJIBHUKOB, €MHUIIbI
M3MEpPEHUS TI0IAT

111. [Lmomaaes 1 nepumeTp IIncrMeHHEbIi
MPSIMOYTOJIbHUKA U KOHTpOJIb;
MHOTOYT'OJIbHUKOB,

COCTaBJICHHBIX U3
MPSIMOYTOJIBHUKOB, €MHHIIBI
M3MEPEHUS TUIOIAa]

112. [Inomaas 1 nepumMeTp IIncrMmennsbIit
MPSIMOYTOJIbHUKA U KOHTPOJIb;
MHOTOYTOJIbHUKOB,

COCTaBIICHHBIX U3
MPSIMOYTOJIBHUKOB, €MHUIIbI
M3MEpPEHUS IO

113. [Lmomaas 1 nepumMeTp IIncrMeHHEbIit
MPSIMOYTOJIbHUKA U KOHTpOJIb;
MHOTOYT'OJIbHUKOB,

COCTaBJICHHBIX U3
MPSIMOYTOJIBHUKOB, €MHUIIBI
M3MEPEHUS TUIOIA]
114. [TepumeTp MHOTO YTrOJIbHUKA. IIncemeHHbIM
KOHTPOJIb;
115. [[IepumeTp MHOTO YroJIbHUKA. [TuceMeHHbI
KOHTpOJIb;
116. | Jlecsatuunas 3anuch Ipooeil. YcTHBIMT
OT1poC;
117.| HecsaTtuyHas 3amuch APOOCH. VY cTHEIN
OIIpoC;
118. | Jecsatuunas 3anuch apooeil. YcTHbIMT

OIIpoc;




119.| Jecstuunas 3anuch Ipooeil. YcrHblIi
OTIpOC;
120. [CpaBHEHHME AECATUYHBIX IIncrMeHHEbIit
npoOeid. KOHTPOJIb;
121. |CpaBHEHHE 1ECATUYHBIX IIncrMmennsbIit
TpoOeH. KOHTPOJIb;
122. (CpaBHEHHE AECATUYHBIX IIncrMeHHEbIi
po0Oei. KOHTPOJIb;
123. |CpaBHEHHE 1ECATUYHBIX [TuceMeHHbIN
TpoOei. KOHTPOJIb;
124. |/leficTBUS C ASCATHYHBIMU IIncrMeHHEbIit
Npo0siMu. KOHTPOJIb;
125. |/leticTBUS C ASCATUYHBIMU IIuceMeHHBIH
TpOOSIMH. KOHTPOJIb;
126. |/leficTBUS C ASCATHYHBIMU IIncrMeHHEbIit
Npo0siMu. KOHTPOJIb;
127. |JleticTBUS C ACCATUYHBIMU IIuceMeHHBIH
TpOOSIMH. KOHTPOJIb;
128. |/leficTBUS C ASCATHYHBIMHU IIncrMeHHEbIit
Npo0siMu. KOHTPOJIb;
129. |/leticTBUS C ASCATHUYHBIMU IIuceMeHHBIH
TpOOSIMH. KOHTPOJIb;
130. |/IeficTBUS C ASCATHYHBIMHU IIncrMeHHEbIit
Npo0siMu. KOHTPOJIb;
131. |/leticTBUS C ACCATUYHBIMU IIuceMeHHBIH
TpOOSIMH. KOHTPOJIb;
132. |/leficTBUS C ASCATHUYHBIMHU IIncrMeHHEbIit
Npo0siMu. KOHTPOJIb;
133. |/leticTBUS C ACCATUYHBIMU IIuceMeHHBIH
TpOOSIMH. KOHTPOJIb;
134. |/leficTBUS C ASCATUYHBIMU IIncrMeHHEbIit
Npo0siMu. KOHTPOJTb;
135. |/leticTBUS C ACCATUYHBIMU IIuceMeHHBIH
TpOOSIMH. KOHTPOJIb;
136. |/leficTBUS C ASCATHYHBIMHU IIncrMeHHEbIit
Npo0siMu. KOHTPOJTb;




137. |/leticTBUS C ACCATUYHBIMU IIuceMeHHBIH
TpOOSIMH. KOHTPOJIb;
138. |/leficTBUS C ASCATHYHBIMHU IIncrMeHHEbIit
po0siMu. KOHTPOJIb;
139. |OkpyrieHue AecATUUHBIX [TuceMeHHbIN
TpoOeH. KOHTPOJIb;
140. [OkpyraeHue necATUYHBIX [TuceMeHHbII
po0Oei. KOHTPOJIb;
141. [OkpyrieHue JecATUYHbIX IInceMeHHBIH
TpoOei. KOHTPOJIb;
142. [OkpyraeHue necITUYHBIX [TuceMeHHbII
poOeid. KOHTPOJIb;
143. |OkpyraeHue AecITUUHBIX [TuceMeHHbIN
TpoOeH. KOHTPOJIb;
144. (OkpyriaeHue necITUYHBIX [TuceMeHHbII
po0Oei. KOHTPOJIb;
145. [Penienne TEKCTOBBIX 3a7a4, ITnceMeHHBIN
coJIepKaIIuX JpooH. KOHTPOJIb;
146. (OcHOBHEBIE 3a 1aYH Ha IIncrMeHHEbIit
npo0ou. KOHTPOJIb;
147. |OcHOBHBIE 32 Aa4u Ha [TuceMeHHbIN
Tpoowu. KOHTPOJIb;
148. (OcHOBHEBIE 3a 1aYH Ha IIncrMeHHEbIit
npo0ou. KOHTPOJIb;
149. |OcHoOBHBIE 32 Aauu Ha [TuceMeHHbIN
Tpoowu. KOHTPOJIb;
150. [MHOTOTrpaHHUKH YcrHbIi
OIIpoC;
151. [M300paxenue [IpakTnueckas
MHOTOT'PAaHHUKOB pabora;
152. Moaenu npocTpaHCTBEHHBIX YcrHbliit
el OIIpoC;
153. [[IpsitmoyronbHbIN [TuceMeHHbIN
napasuiesenumnen, Kyo. KOHTPOJIb;
154. [IpsamoyronbHbIN YcrHbliit
napajiesienune, Kyo. OIIpoC;




155. [Pa3BEpTku KyOa u [TucbmeHHbIM
napasuiesenumnena. KOHTPOJIb;

156. |Pa3BEpTku KyOa u [TuceMeHHbII
napajuiejenunesa. KOHTpOJIb;

157. [[Ipaktuyeckas pabora [IpakTuueckas

pabora;
«Pa3BépTka KyOay.

158. [O6BEM KyO0a, YcTHBIN
[PSIMOYTOJIBHOTO OT1poC;
napajuiesenunena

159. |06bém Ky0a, YcrHbIi
MPSIMOYTOJIBHOTO OIIpoC;
napasuiesienuneaa

160. [[ToBTOpEHNE OCHOBHBIX [MucbmeHHBIM
MOHATHI U1 METOZIOB Kypca 5 KOHTPOJIb;
Kj1acca, 0000IIeHIE 3HAHUH

161. [ToBTOpEHNE OCHOBHBIX [TuceMeHHbII
[MOHATUN U METOJOB Kypca 5 KOHTPOIIb;
Kjacca, 0000IIeHNEe 3HAHUIH

162. [[ToBTOpEHNE OCHOBHBIX [TuceMeHHbIN
MOHATHI U METOZOB Kypca 5 KOHTPOJIb;
Kj1acca, 0000IIeHHE 3HAHUH

163. [[ToBTOpEHNE OCHOBHBIX [TuceMeHHbII
[MOHATUN U METOJOB Kypca 5 KOHTPOIIb;
Kjacca, 0000IIeHNEe 3HAHUIH

164. [[ToBTOpEHHE OCHOBHBIX ITucemeHHbBIM
MOHATHI U METOZIOB Kypca 5 KOHTPOJIb;
KJ1acca, 0000IIeHIE 3HAHUH

165. [[ToBTOpEHNE OCHOBHBIX [TuceMeHHbII
[MOHATUN U METOOB Kypca 5 KOHTPOIIb;
Kjacca, 0000IIeHNEe 3HAHUIH

166. [[ToBTOpEHNE OCHOBHBIX [TucbmeHHbIM
MOHATHI U1 METOZIOB Kypca 5 KOHTPOJIb;
Kj1acca, 0000IIeHIE 3HAHUH

167. [ToBTOpEHNE OCHOBHBIX [TuceMeHHbII
[MOHATUN U METOJOB Kypca 5 KOHTPOIIb;
Kjacca, 0000IIeHNEe 3HAHUIH

168. [[loBTOpEHHE OCHOBHBIX [TucbmeHHbIM
MOHATHI U METOZIOB Kypca 5 KOHTPOJIb;

Kj1acca, 0000IIeHHE 3HAHUH




169. [[loBTOpEHNE OCHOBHBIX 1 0 [TucbmeHHbIM
MOHATHI U METOZOB Kypca 5 KOHTPOJIb;
KJ1acca, 0000IIIeHHE 3HAHUH

170. [ToBTOpEHNE OCHOBHBIX 1 0 [TuceMeHHbII
[MOHATUN U METOJOB Kypca 5 KOHTPOIIb;
Kjacca, 0000IIeHHEe 3HAHUIH

OBUIEE KOJIMYECTBO HACOB [170 21
[10 ITIPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA30OBATEJIbHOI'O ITPOIECCA

OBA3ATEJ/IBHBIE YYHEBHBIE MATEPHUAJIBI JIUIS1 YHEHUKA

BBenute cBoil BapuaHT:
METOANYECKHUE MATEPUAJIbBI J1JISA YUUTEJISA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHHE

OBOPYJAOBAHMUE JJIsA ITPOBEJAEHUSA TABOPATOPHbBIX U IIPAKTUYECKHX PABOT
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