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Paznen 1. IOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO mpeamera « Maremaruka» il 5-6 KJ1acCoOB SIBJISIETCS Y9acThIO
aJlanTHPOBAHHOM OCHOBHOM 00pa3oBaTeNbHON MpOrpaMMbl Ha4daabHOIO OOIIEro oOpa3oBaHUsA H
COCTaBJICHA HAa OCHOBE CJICAYIOIIMX HOPMATHBHO-TIPABOBBIX JOKYMEHTOB:

e denepadbHOrO0  TOCYAIApCTBEHHOTO  00pa30BaTENBHOTO  CTaHAApTa  OCHOBHOTO  OOIIEro
00pa3zoBaHus, YTBEPKIACHHOTO MPHUKa3oM MUHHCTEPCTBA TIpocBenieHus Poccuiickoit denepanun
ot 31.05.2021 roga Ne 287 (B pea. ot 18.07.2022 Ne 568) (3aperucrpupoBano Muntocre PO ot
05.06.2021, peructparmonnsiii Ne 64101);

o denepanpHON aganTHPOBAHHONW 00pA30BATEIBHON MPOTpaMMbl OCHOBHOTO OOIIET0 00Opa3oBaHMs
JUIsE OOYYaIONIUXCS C OTPAHMYECHHBIMH BO3MOXKHOCTSIMH 37I0POBBS, YTBEpKIAeHHOW IIpukazom
MunucrepctBa IlpocBemenust Poccuiickoit ®eneparuu ot 24.11. 2022 roma Ne 1025
(3apeructpupoBano B Muntocte PO 21.03.2023, peructpaunonnsiii Ne 72653);

e @enepanpHoro 3akoHa oT 29 nexabps 2012 roma Ne 273-03 «O6 obpazoBanuu B Poccuiickoi
Oenepanuny» (c1. 17, 19, 26, 27, 28, 29, 34, 41, 42, 43,44, 45, 46, 48, 54, 58, 66, 87).

Pabouas mporpamma oOecrnieueHa y4dyeOHMKaMH, Y4Y€OHBIMH IOCOOUSIMH, BKJIIOYCHHBIMU B
(benepanbHBIN IEpeYeHb YI€OHUKOB, PEKOMEHIOBaHHBIX MuHOOpHaYykHn PD K HCIIONB30BAHHMIO.

MecTto npenmMera B ydeOHOM miiaHe: B mporpamme otBoautcs 340 yacoB Ha U3ydeHHE
MaTeMaTHKH, KOTOpBIE pacHpeAesieHbl cleayromuM obpazom: 5 kiacc — 170 gacoB, 5 dacoB B
Heneno; 6 kiaacc — 170 gacos, 5 yacoB B HenEIIO.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA "MATEMATUKA"

VY4eOHbii npeamer «MaremMaTuka» BXOAUT B IpeAMETHYIO o0nacTh «MaTtemaruka u
uHpopmatuka». OH crIocOOCTBYET Pa3BUTHIO BHIYUCIUTEIBHOM KYIbTYphI U JIOTHYECKOTO MBIIIJICHHUS,
(OpMUPOBAHNIO YMEHUS I0JIB30BAaThCAANTOPUTMAMHY, & TAKXKE IPUOOPETEHUIO IPAKTUUECKHUX HABBIKOB,
HEOOXO/IMMBIX B NOBCEIHEBHOM >kM3HU oOyyaromuxcs ¢ 3[1P. YueOHblii npeaMeT pa3BUBaeT MbILLICHHE,
POCTPAHCTBEHHOE BOOOpakeHHe, ()YHKIIMOHAIBHYIO IPaMOTHOCTh,yMEHHS BOCIPUHUMATD U KPUTUYECKU
aHaJTM3UPOBaTh UH(OPMAIIHIO, TPEICTABICHHYIO B pa3IMYHbIX (opmax.

OOyuenne MaTemMaTuke JAET BO3MOXHOCTh pa3BuBaTh y oOydaromuxcsi ¢ 3IIP Ttounyio,
pallMOHATBbHYI0O M WHGOPMATUBHYIO peuyb, YMEHHME OTOMpaTh HauOojee MOIXOASIINE S3BIKOBBIE,
CUMBOJINYECKUE, rparuecKue CpeaCTBa AJISl BEIPAXKEHUS CYXKACHUN U HAIJISITHOTO UX MPECTABICHUS.

HCO6XOI[I/IMLIM KOMIIOHCHTOM 06H.[eﬁ KYJIbTYPbl B COBPCMCHHOM TOJIKOBAHUHN ABJISICTCA 0611_[66
3HAKOMCTBO C MCTOAAMH ITIO3HAHUA I[GﬁCTBHTGJ'IBHOCTI/I, nNpeacTaBJICHUEC O MIPCIMETC W MCTOAaxX
MaTEMATUKH, UX OTJIMUUHN OT MCTOHOB APYIUX €CTCCTBCHHLIX U I'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MNPUMCHCHUA MATCMATHUKU JIA PCIICHHUA HAYYHBIX W [MPUKIAAHBIX 3a7a4. Taxkum 06pa30M,
MaTCMaTI/I‘leCKOCO6paSOBaHI/IC BHOCHT CBOH BKJIaa B (I)OpMI/IPOBaHI/Ie O6H_ICI71 KYJbTYPBI UCJIOBCKA.

I/I3y‘~I€HI/I€ MaTCMAaTHKU TaK»XE CHOCO6CTByeT OCTCTUYCCKOMY BOCIIMUTAHHIO YCJIIOBCKA, IOHUMAaHUIO
KpaCOThbl U U3AIMICCTBA MATCMATUUCCKUX paccyxcz[eHHﬁ, BOCIIPUATHIO TCOMETPUUCCKUX (1)0pM, YCBOCHUIO
NI CUMMCETPHUH.

HEJIN, 3AJAYN U3YUEHUA YUYEBHOI'O KYPCA
[TpuopuTeTHBIMU LIEJIIMU 00YYEHUS MaTeMaTHKe B 5—6 Kiaccax SBISIOTCS:

MpOJODKeHHE  (OPMUPOBAHUS ~ OCHOBHBIX  MAaT€MaTUYeCKUX  TOHATHH  (YUCIO, BETWYHMHA,
reomMeTpuueckas purypa), 06ecneurnBaroIMX NPeeMCTBEHHOCTh U NEPCIEKTUBHOCTh MaTEMAaTHUYECKOTO
o0Opa3oBaHMs 00yJarOIINXCS;

pa3BUTHE MHTEIUIEKTYaJbHBIX M TBOPYECKHX CrocoOHocTel oOyuarommxcs C 3[1P, mo3HaBartenbHOM
aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUI, HHTEpeca K N3YYEHUIO0 MaTeMaTHKH;

noaseneHne oOygaronmxcst ¢ 3IIP Ha mocTymHOM U1 HMX YpOBHE K OCO3HAHHIO B3aMMOCBSI3H
MaTeMaTHKHU U OKPY’KaIOIIEero MUpa;

dbopmupoBanre  (QYHKIIMOHAILHOW  MaTEMaTHYECKOM  TpaMOTHOCTH: yMEHHS  paclo3HaBaTh
MaTeMaTH4ecKue OOBEKTHl B PEATbHBIX KU3HCHHBIX CHTYAIUSX, IPUMEHSATh OCBOCHHBIC YMEHUS IS



pelleHns IPaKTUKO-OPUEHTUPOBAHHBIX 3aJad, HHTEPIPETUPOBATh IIOJYyYEHHBIE pE3YJIbTaThl M
OLICHUBATH UX HA COOTBETCTBUE MPAKTHYECKON CUTyalUH.
JlocTrkeHHe 3TuX 1eaei 00ecneunBaeTCs peIeHUEM CIEAYIOLHX 3a0ay.

® (opmupoBarh y ooyqaromuxcs ¢ 3[IP HaBbIku y4eOHO-II03HABATEIBHON 1EATEIbHOCTH: INIAHUPOBAHUE
paboThI, MOUCK PAIMOHATIBHBIX MTyTEH €EeBBIMOIHEHUS, OCYIIECTBICHUS CAMOKOHTPOJIS;

® cnocoOCTBOBATh MHTEIIEKTYaIbHOMY PAa3BUTHIO, (POPMHUPOBATH Ka4eCTBA, HEOOXOAUMBIE YETIOBEKY JUIS
IIOJTHOLEHHON »KM3HM B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIE MAaTE€MaTHYECKOH [JesTEeIbHOCTH:
SICHOCTM M TOYHOCTH MBICIHM, HWHTYUIMH, IPOCTPAHCTBEHHBIX IPEACTABICHUI, CIHOCOOHOCTH K
IIPEOJOJIECHUIOTPYAHOCTEN;

® (opMupOBaTh KIIOYEBbIE KOMIETEHIIMH y4YallMXCS B paMKax MpeaMeTHOW oOnactu «Marematuka u
nHpOpMaTHKAY;

® pa3BUBaTh NOHATHITHOE MbINUIEHUS oOydatommxcs ¢ 3[1P;

® OCYUIECTBIIATH KOPPEKIHIO MO3HABATENbHBIX MpolieccoB oOydaromuxcs ¢ 3IIP, HeoOxonuMbIX is
OCBOEHUS IPOrPaMMHOT0 MaTepHalia o yueOHOMY IIpeIMeTy;

" [peaycMaTpuBaTh BO3MOXHOCTh KOMIIGHCAIIMM  OOpa3oBaTelbHBIX  JE(ULIUTOB B OCBOCHHUH
MPEIUIECTBYIONIEr0 MPOrpaMMHOTO MaTepuana y oOywatommxcs ¢ 3[IP u HemocraTkoB B HX
MaTeMaTUYeCKOM Pa3BUTHH;

® chopmHpoBaTh YCTONUYMBBIA HHTEPEC YUALTUXCS K PEIMETY;

® BBISBIATH U Pa3BUBATh MATEMATUYECKUE U TBOPUYECKUE CTIOCOOHOCTH.

OBnagenue yuyeOHbIM mpenMeToM «MaTeMaTuka» MpPEICTaBIsSeT ONPEACICHHYIO CIOXKHOCTh IS
oboyuaromuxcs ¢ 3IIP. ¥V oOywaromuxcs ¢ 3I1P nanbosnee BbIpa)keHBI OTCTaBaHHUS B PAa3BUTHUU CIIOBECHO-
JIOTMYECKUX (OPM MBIIUICHUS, TO3TOMY aOCTPAKTHBIE M OTBJICYEHHBIE KAaTErOpPUU UM TPYIHOJOCTYINHBEL. B
TOXKE BpeMsl IPH CIEUUAIBHOM OOy4YeHMH OOydYaroIlMecs MOTYT BBINOJHATH 3aJaHus 1o anroputMmy. OHH
BOCIIPUMMYHUBBl K IIOMOIIHM, MOTYT BBIIOJHHUTH HEPEHOC HAa AHAJOTMYHOE 3aJjaHHE YCBOEHHOI'O CII0c0o0a
pemieHus. CHUKEHUE Pa3BUTHUS MBICIUTENbHBIX ONEPALUNA U 3aMEJIEHHOE CTAHOBJICHUE JIOTUUECKUX JEHCTBUIM
IPUBOAAT K HEAOCTATOUHOM OCMBICICHHOCTH COBEPIIAEMBbIX YUEOHBIX eHCTBUNA. Y 00ydaroUIMXCsl 3aTpyIHEHbI
CUETHBIE BBIYMCIIEHUS, IPOU3BOANMBIE B yM€. B MHCbMEHHBIX BBIYHUCICHUSIX OHM MOTYT IPONYCKaTh OJUH W3
IPOMEXYTOUHBIX I1aroB. [Ipu paboTe ¢ YUCIOBBIMU BBIPAKEHUSIMM, BBIYHMCICHUEM HUX 3HAYEHHUS MOTYT HE
yepKUBaTh MPaBUIbHBINA NOpANOK AeiicTBuil. [Ipu ynpomenuu, npeoOpa3zoBaHuu BeipaxkeHU# ydaiuecs ¢ 311P
HE MOT'YT CaMOCTOATEIbHO NPUHATH PELIEHUE O MOCJIEI0BATEIbHOCTU BBINOJHEHUS AeiicTBUil. KOHKpeTHOCTH
MBIIIJIEHHUS] OCJIOKHSAET YCBOCHHMS HaBbIKa pELICHHs] YpaBHEHHM, HEpaBEHCTB, CHUCTEMbl ypaBHeHUU. Mm
MaJIOJIOCTYITHO COBEpIIEHHE 00PaTUMBIX ONepalui.

Huskuii ypoBeHb pa3BUTHS JIOTMYECKUX OIEpaluii, HeZocTaToyHas OOOOIEHHOCTh MBIIIJICHUS
3aTPYAHSAIOT U3yuyeHue TeMbl « DyHKIUM»: TIpU ONpesieleHud GyHKIMOHAIBHON 3aBUCUMOCTH, IIPU ONHUCAHUU
rpaduyecKkoil cUTyallH, WUCIOJIb3YysS I'€OMETPUUYECKU, anredpandeckuil, pyHKIHOHAIbHBIN sA3bIku. Hepenko
yJaluecst He BUAAT Pa3HULIBI MEXy 00J1acThIO onpeaesieHust PyHKIUHN U 0071aCThI0 3HAUEHUH.

Pemenne 3amau compsiKeHO € TPYAHOCTMU OQOPMIIEHHS KpaTKOM 3allMCH, MPOBEJIEHUS aHaln3a
yCJIOBHUS 3ajlauHl, BblIeNeHUs cymecTBeHHoro. O0yyvaromuecs ¢ 3I1P 3aTpynHsoTcs clienaTh yMO3aK/IIOUeHUE OT
o0IIero K 4acTHOMY, HEPEIKO BBIOMPAIOT HEpalMOHaJbHbIE CIOCOOBI PEIIEHUs, WHOTJa OrPaHUYUBAIOTCS
MaHUIYJISUSAMU C YUCIIAMH.

[Ipu wm3ydyeHuu reomeTpuyeckoro marepuana oOyuyatomuecs ¢ 3I[IP crankuBaroTcs ¢ TPYAHOCTBIO
JIeNIaTh JIOTMYECKHE BBIBOJBI, CTPOMTH IIOCIENOBATENIBbHBIE paccykaeHus. HempouHble 3HaHUS OCHOBHBIX
TEOpEM TE€OMETPUM NPHUBOJUT K OIMMOKaM B pEHIeHHH TreoMeTpuueckux 3anad. OOywaromuecss MOTyT
MOJIMEHHUTH (hOpMYIy, HEMPABUIILHO MPUMEHUTH TeopeMy. K cepbe3HbIM omIiOKaM B pelIeHnH 3a7a4d IPUBOISAT
HEAOCTAaTOYHO PA3BUTHIC MPOCTPAHCTBECHHBIC IMPEACTABIICHU. M c10XHO BBITOTHHUTH YCPTEK K YCJIOBHUIO, B
MUCHMEHHBIX paO0TaXOHU HE MOTYT MPUBECTU OOBSICHEHUE K YEPTEXKY.

TouyHOCTh 3alOMUHAHMS M BOCHPOM3BEACHUS Y4eOHOTro MarepHajia CHIKEHBI 10 MPUYMHE CI1aboCTh
MHECTUYECKOH AEATeNbHOCTH, CyXkeHus oobema namsatu. Obydatonumes ¢ 3IIP Tpebyercs Oomnblie BpeMeHU
Ha 3aKpeIIeHne MaTepHaa,akTyaaIu3alys 3HaHUH 110 OIope MPHU BOCIIPOU3BEICHHH.

Jnis mpeojoeHus TpyJHOCTeH B M3yuyeHnH yuyeOHoro npeamera «MareMaTHKay HE0OXoquMa ajanTanus
o0beMa M XapakTepa ydyeOHOro MaTepuaja K MO3HaBaTeJIbHBIM BO3MOXKHOCTAM ydamuxcs ¢ 3[IP. Crnegyer
yueOHBII MaTepuai NPenoJHOCUTh HEOOIbIIMMHU HOPIMSIMH, YCIOKHSISI €r0 MOCTENIEHHO, U3bICKUBATh CIIOCOOBI



ajanTanuy TPYAHBIX 3aJaHUM, HEKOTOpbIE TEMBl JaBaTh KaK O3HAKOMUTEIBHBIC, WMCKIKOYaThb OTIECIIbHBIC
TPYIAHBIE J1OKA3aTEJIbCTBA; TEOPETHUYECKUN MAaTepHall PEKOMEHIYeTCs H3y4daTb B IIPOLECCE INPAKTUYECKOU
JESATEIBHOCTH 110 peleHuto 3a1ady. OpraHmdeckoe €JUHCTBO IPAKTUYECKOW M YMCTBEHHOM JAEATEIbHOCTU
yUallUXCcsl Ha YpOKaX MaTeMaTHKH CIIOCOOCTBYIOT NPOYHOMY M CO3HATEIbHOMY YCBOEHHIO Oa3MCHBIX
MaTeMaTHYECKUX 3HAHUU U YMEHU.

AOOIT OO0 mia obyuaromuxcs ¢ 3IIP (BapmanT 7) mpeamosiaraer, 4to oOydaromuecs ¢ 3a7ep>KKOH
MICUXUYECKOTO PAa3BUTHA IMOJIYYalOT 00pa3oBaHUE, COOTBETCTBYIONIEE MO MTOTOBBIM JTOCTHIKEHUSM K MOMEHTY
3aBepuieHUs] OOydeHHUs, IUIAHUPYEMBIM pe3yJbTaTaM OCHOBHOTO 0O0IIero o0pa3oBaHUS HOPMATHBHO
pa3BUBAIOIINXCS CBEPCTHUKOB, U B T€ ke CPOKU 00yueHus (5-9 kiacchl) pu CO3AaHUU YCIOBUM, YUUTHIBAIOLIUX
UX 0cOOBIe 00pa3oBaTEIbHBIC TOTPEOHOCTH.

Paznen 2. COAEP) KAHUE YYEBHOI'O KYPCA "Maremaruka'
S KJIACC

Hamypanvuvie uucna u nHyno

Hatypanbnoe uncno. Pan natypanbubeix yucen. Yucno 0. M306pakeHue HaTypajdbHBIX YHCEN TOYKaMU

Ha KOOPJAUHATHOM (YMCIIOBOI) MPSMOH.
[To3umonnas cucrema cuMclIeHUs. Pumckas Hymepayusi Kax npumep HEno3UYUOHHOU CUcmembl
cuucnenus. JlecATH4HAs CHCTEMa CYMCIICHHUS.
CpaBHeHHE HATYypaJdbHBIX YHCEJ, CPAaBHEHHE HATYPaJIbHBIX YHCEN C HYJIEM.
Crnioco0Os1 cpaBHeHUsI. OKpyTJIEHHE HATypaJIbHbIX YHCET.

CrnosxeHue HaTypallbHBIX YHMCEIl; CBOMCTBO HYJS MpHU CIOXKEHHH. BhlunTaHue Kak JEeHCTBUE, 00paTHOE
CIIO)KEHHUIO. YMHO)XKEHHE HATYypaJbHBIX YHMCEIl; CBOMCTBA HYNS M €IWHUIBI NPH YMHOXEHHHU. JleneHune Kak
neiictBue, oOpaTtHOoe yMHOXeHHIO. KOMIIOHEHTHI JeicTBH, CBsi3b Mexay HuMmu. IIpoBepka pesynbTara
apupmeTnyeckoro neicTBus. llepeMecTUTENbHOE W COYETATEIbHOE CBOWMCTBA (3aKOHBI) CIIOKEHHUS U
YMHOXEHHUS, pacnpeoeiumenbHoe C80UCMB0 (3aKOH) YMHONCEHUS.

Hcnonp3oBanue OykB st 0003HAYEHUSI HEM3BECTHOTO KOMITOHEHTA M 3aITUCH CBOHCTB apU(PMETUIECKUX
IEUCTBUI.

Henumenu u kpamusie yucia, pasioxkeHue Ha MHOxuTenu. [IpocTeie u coctaBHble uucna. /lpusnaxu
oenumocmu na 2, 5, 10, 3, 9. JleneHne ¢ 0OCTaTKOM.

CreneHpb ¢ HATYpaIBHBIM MTOKa3aTeNeM. 3aliCh YMCIIa B BUIE CYMMBIPA3PSIIHBIX CIIaraeMbIX.

YucnoBoe BbIpakeHHE. BrplunclieHWe 3HAUYeHWW UHWCIOBBIX BBIPAKECHHM; TOPSAIOK BBIOTHEHUS
neiictBuil. Vcronb30BaHue TPU BBIYMCICHUSX TEPEMECTUTEIHFHOTO M COYETATEIBHOTO CBOWCTB (3aKOHOB)
CIIOKEHUSI U YMHOXKECHHUS, pACNpeOeiumenbHo20 C8OUCMBA YMHOMCEHUSL.

JApoou

[TpencraBienue 0 Japobu  kak  cmocoOe 3allUCM  YacTU  BEJIMYMHBI.
OObikHOBeHHBbIE J1poOu. [lpaBuibHBIE W HempaBuibHble Jpobu. CwmemaHHas ApoOb; IpeAcTaBlIEHUE
CMELIaHHOM poOM B BUJE HENPAaBUIBHON APOOH M BBIAEICHME LEJION YaCTH YMClia U3 HEMPaBUIIBHOM JIpoOH.
N3oOpakenue npobeit ToukamMu Ha YHUCIOBOM TpsiMod. OcHOBHOE cBOUMCTBO npodu. Coxpawenue opooeii.
IIpusedenue opodbu xk nosomy 3namenamenio. CpaBHeHHe JpoOeit.

CrnoxeHue W BblUMTaHME JpoOed. YMHOXKEHHE U JelleHHe JApoOeil; B3auMHO-00paTHbIE JpoOwu.
Haxooicoenue wacmu yenoco u yenoeo no e2o uacmu.
Hecstnunas 3anuck npoOeii. [IpencraBnenue necaTuaHoi 1poOu B BUe 0OBIKHOBEHHOU. 300paskeHne
JECATUYHBIX ApoOeil ToukaMu Ha YUCIOBOM mpsiMoil. CpaBHEHHE AECATUUHBIX IPOOEH.
ApudmeTrnueckue JeHUCTBHS ¢ JECATUIHBIME Ipo0sSMU. Oxpyenenue decimuyHulx Opooell.
Pemienune TeKCTOBBIX 32124
Pemenne TekcToBBIX 3a7a4 apuMeTHIECKUM crIoco0oM. Peutenue nocudeckux 3aday. Pewenue 3a0au
nepebopoMm 6cex 603MONCHbIX 8apuanmos. VIcTiob30BaHNe MPH PELICHUH 337a4 TaOJIUI U CXEM.

Pemenue 3amay, comepikaniux 3aBUCHIMOCTH, CBSI3BIBAIOIINE BEITMUMHBI: CKOPOCTh, BPEMSI, PACCTOSHUE;
IIeHa, KOJIMYEeCTBO, CTOMMOCTb. EJIMHUIIBI H3MepeHus: Macchl, 00bEMa, IIEHbI; PACCTOSHUS, BPEMEHH, CKOPOCTH.
CBs13b MEXKTy SAMHALIAMH H3MEPEHHST KAXKI0H BEITMINHBIL.

Perienue ocHOBHBIX 3371a4 Ha APOOH.
[IpencraBieHre qTaHHBIX B BHJIE TAOIHII, CTOIOYATHIX JUATPAMM.
HarusaHast reomerpust

Harnsanele npeacraBienuss o gurypax Ha MJIOCKOCTU: TOYKa, MpsMasi, OTPE3OK, JIyd, YroJ, JIOMaHasd,

MHOTOYTOJBHUK, OKPY>KHOCTh, KpyT. Yroia. IIpsiMoi, OCTpbIii, Tyroi 1 pa3BEPHYTHIE YTJIbI.



JlnHa OTpe3Kka, METpUYECKUEe EAWHMIBI JUIMHBL. J[IuHAa JIOMaHOW, MEepUMETP MHOTOYTOJIbHUKA.
H3mepeHune v moCTpOSHHE YTIIOB C TIOMOIIBIO TPAHCIIOPTHUPA.

Harnsgaeie npencraBieHust o gurypax Ha IMIOCKOCTH: MHOTOYTOJBHUK; MPSMOYTOJBHHK, KBaJpart;
TPEYTOJILHUK, O pageHcmee guzyp.

N3o0paxenne Guryp, B TOM 4YMCiIe Ha KIeT4aToi Oymare. [locmpoenue xoughueypayuil uz wacmetl
NPAMON, OKPYICHOCMU HA HEeTUHOBAHHOU U Kiemyamou Oymace. VICTIONb30BaHHE CBOWCTB CTOPOH WM YIJIOB
IpSAMOYTOJIbHUKA, KBajpaTa.

[Tnomanp mpsIMOYrOJIbHUKA U MHOTOYT'OJIBHUKOB, COCTABJICHHBIX M3 IMPSIMOYTOJbHHKOB, B TOM YHCJIC
¢buryp, n300paxEHHBIX Ha KiIeTyaToi Oymare. EAMHUIBI ©3MEpEHUs TUIOMIAIH.

Haznsaonvie npedcmasnenus o npocmpanHcmeennvix ueypax. npsamoy2oibHbill napaiieienuneo, Kyo,
MHO202panHuKy. H306padicenue npocmenuux MHO202paHHukos. Pazeéépmku Kyba u napaiienenuneod.
Co3z0anue mooeneli MHO202PAHHUKOS (U3 OyMmaeu, NPOBOJIOKU, NAACMUIUHA U OD.).

O6vém npamoyeonbHo20 napaiieienuneda, Kyoa. Eounuywl usmepenus oo6véma.

6 KJIACC

Hamypansnwie uucna

Apudpmernueckue IEHCTBUS C MHOTO3HAUHBIMU HATYpaJbHBIMM uucIaMHU. YHCIOBBIE BbIpaXKEHUS,
MOPSAIOK JCUCTBUN, HUCMIOJIb30BaHUE CKOOOK. lcmonb3oBaHWE MpPH BBHIYMCICHUSX TEPEMECTUTEIHLHOTO H
COYETATEJILHOIO0 CBOMCTB CIOKEHUSI U YMHOXKEHUS, pacnpeoenumenbHo2o ceolicmea ymHoxcenus. OKpyrieHue
HaTypaJIbHbIX YUCE.

Jlenutenu W KpaTHBIC YHCIA;, HAUOOIbWULL 00WUll Oelumens U HAUMeHbuiee obujee Kpamuoe.
Henumocmov cymmol u npoussedenus. Jlenenue ¢ OCTaTKOM.
Jlpoou

OObIkHOBEHHAasi JIpoOb, OCHOBHOE CBOWCTBO JpoOH, cokpaimieHue apobeil. CpaBHeHue U
yrnopsiaouuBaHue qpoodeil. Pemienne 3a1ay Ha HaX0XKJIEHUE YacTU OT LEJIOr0 U LENOro 1o ero yactu. JpoOHoe
YHCIIO KakK pe3ynapTaT JneneHus. llperncraBieHue OecATUUHON JOpoOM B BHAE OOBIKHOBEHHOW ApoOU U
BO3MOYKHOCTH IPEJICTaBICHHsI OOBIKHOBEHHON IpOOH B BHJE NECATHYHOU. JlecaTHUHBIE APOOH U METpUYecKas
cucremMa Mep. ApudMeTHUecKHe EHCTBUS U YUCIOBBIE BBIPAKEHHUS C OOBIKHOBEHHBIMU W JIECATUYHBIMU
JIPOOSIMHU.

OtHomenue. [leneHue B JaHHOM OTHOLIEHWU. Macwmab, TIPONOPIUS.
[IpuMeHeHne nponopuui NPy PEIICHUH 3a1a4.

[lonsiTue mponeHTa. Beruncienre npoueHTa OT BEIMYMHBI U BEJIMYMHBI 1O €€ MPOLEHTY. BhipaxkeHue
MPOLIEHTOB JECATUYHBIMH Jpo0simu. Pemenue 3amad Ha NpoleHTHl. BblpakeHHWe OTHOILIEHUS BEJIWYUH B
IIPOLIEHTAX.

Ilonosxcumensnsie u ompuyamenbHvie HUCIA
[TonoxxutenpHble W OTpuUlIATENbHbIE uyucna. lLlensie uwmcna. Moodyrs uucna, ceomempuyeckast
unmepnpemayus Mooy uucia. 1300paxkeHue yncen Ha KOOpAUHATHON NpaAMoil. Yucnosvie npomescymku.

CpaBHeHnue uncen. ApupMeTnieckue IeiHCTBHUS C MOJI0KUTEIbHBIMHI U OTPUIIATEILHBIMU YUCIIAMHU.

[TpstmoyronbHasi cucTeMa KOOpPAMHAT Ha IMIockocTd. KoopanHaTel TOUKM Ha IMJIOCKOCTH, adcuucca u
opauHaTta. [Toctpoenue Touek u puryp Ha KOOpAMHATHON MIOCKOCTH.

bykeennuvie evipasrcenusn

[Ipumenenne OykB Uil 3amMCH  MaTeMaTHYECKMX BBbIpaXEHMM U mpeioxkeHuil. CBoiicTBa
apuMeTHUUeCKUX IEUCTBHUIA. DbykeeHHble GvlpajsiceHus U 4Yuciosvie NOOCMAaHOsKU. ByKBEHHBIE pPaBEHCTBA,
HaXO0XJ/IEHWE HEH3BECTHOrO0 KOMITOHEHTa. DopMmysnbl; (GOpMyINbl MEepUMEeTpa U IUIOMAAU MPSMOYTOJIbHHKA,
KBaJIpaTa, 00béma napaiieienuneod u Kyod.

Pewenue mexcmoguix 3adau

Perienue TEKCTOBBIX 3a/1a4 apU(PMETUYECKHM CIIOCO0OM. Pewenue noeuueckux 3aoau. Pewenue 3aoay
nepedopoM 8cex 803MONCHBIX 8APUAHMOE.

Pemenne 3anay, conepkalux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEIMUYUHBL: CKOPOCTh, BPEMS, PACCTOSIHUE;
1[€Ha, KOJMYECTBO, CTOMMOCTh; MPOU3BOJUTENBLHOCTb, BpeMs, 00bEM paboThl. ENMHUIIBI U3MepeHus: Macchl,
CTOMMOCTH; PACCTOSIHUS, BpDEMEHH, CKOPOCTH. CBA3b MEXAY €IMHULIAMU U3MEPEHUS KaKJOM BETUUYHUHBI.

Pemenue 3a1ay, CBS3aHHBIX C OTHOLIEHHEM, MPOMOPLMOHAIBHOCTHIO BEJIMYMH, IPOLEHTAMU; PEIICHHE
OCHOBHBIX 3aJ1a4 Ha APOOU U MPOILIEHTHI.

Oyenka u npukuoka, okpyeienue pe3yibmamd.
Cocmaenenue 6yK8EHHbIX 8bIPANCEHUL NO YCIOBUIO 3A0AYU.



[IpencraBineHne NaHHBIX C TOMOMIBIO TaOmuil W auarpamm. Crom0daThie IuUarpaMMbl: YTE€HUE U
noctpoeHue. YteHne KpyroBbIX AUArpaMm.

Haznaonan ceomempus

Harnsgueie npencraBienus o GUrypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, yroil, JIOMaHas,
MHOTOYT'OJIbHUK, YETHIPEXYTOIbHUK, TPEYTOJIbHUK, OKPYKHOCTb,KPYT.

Bzaummnoe pacnonosicenue 08yx npaAmMbIX HA NIOCKOCMU, NApalielbHble NpsAmbvle, NEPREeHOUK)IAPHbLE
npamvle. VI3MepeHne pacCTOSHUN: MEXIY IBYMS TOYKAMH, OT TOYKHU [0 MPSAMOH; UIMHA MapuipyTa Ha
KBaJPaTHOM CETKE.

W3mepenue u mocTpoeHue yrioB ¢ MOMOIIBIO TpaHCTIOPTUPA. BUIBI TPEYrOIbHUKOB: OCTPOYTOIBHBIMH,
IPSIMOYTOJIBHBIN, TYNOYIOJbHBIN; paBHOOEIPEHHBIN, PpPaBHOCTOPOHHUHN. YeThIpEXYTOJNIBHUK, NpPUMEpPHI
YeThIPEXYTONbHUKOB. [IpsIMOYroNbHUK, KBaJpaT: HCIOJIB30BAHUE CBOICTB CTOPOH, YIJVIOB, IUAroHalew.
H3o6padsicenue ceomempuyeckux ¢ueyp Ha HEIUHOBAHHOU OymMaze ¢ UCNONb308AHUEM YUPKYIA, JUHEUKU,
yeonvHuka, mpancnopmupa. Iloctpoenus Ha KieTyaToil Oymare.

[lepumerp wmHOrOyrompHuKa. IloHsTHE TUIOMAAM (UTYPBI; EIUHUIBI W3MEPEHUs IUIOLIaIH.
[Tpubmmk€HHOE M3MepeHHe oA GUryp, B TOM 4Mcie Ha KBaApPaTHOU ceTke. [Ipubnudscénnoe usmepenue
ONIUHBL OKPYICHOCMU, NIOWAOU KpPYed.

Cummempus: yeHmpanvHas, oceas u 3epkaibHas cummempuu. Ilocmpoenue cummempuunsix guzyp.

Haenaouvie npedocmasnenus o npocmpancmeeHuvlx ueypax: napaiieienuned, Kyo, npusmd,
nUpamuoa, Kouyc, yununHop, wap u cgepa. HMzobpascenue npocmpancmeenuvix gucyp. Ilpumepul pazeépmok
MHO202PAHHUKO08, yuiunopa u konyca. Co30anue mooenell npocmpancmeenHulx gueyp (uz bymacu, npo8osoKu,
NIACMUIUHA U Op.).

THonsamue 06véma, edunuyvt usmeperus 06véma. ObvEM NPsAMOY201bHO20 nNapaierenunedd, Kyoa.

Paznen 3. INIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI

JIn4HOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIE PE3YIbTATHl OCBOCHUS 00YUYAIOUTUMHUCS C 3a/IePKKON
nicuxudeckoro pazputus AOOIT OOO nnst obyuarontuxcs ¢ 3[1P (BapuaHT 7) COOTBETCTBYIOT
dI'OC 00O ¢ yueToM Ux 0cOOBIX 00pa30BaTEIbHBIX MTOTPECOHOCTEH.

3.1. JMYHOCTHBLIE PE3VYJIbTATbBI

MOTHBALMS K O0yYEHHIO MaTeMaTUKE U [eJIeHAIIPaBICHHOM M03HAaBATEIbHON €S TEIbHOCTH;

MOBBIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTH 4Yepe3 IPAaKTUYECKYIO JeSTeNbHOCTh, TPEOYIOUIyIo
MaTE€MaTHYECKUX 3HAaHUH, B TOM YUCJIE YMEHHUE YUUTHCS Y IPYTUX JIIOAEH;

CHOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYAlLlMIO, OBITh TOTOBBIM JAEHCTBOBATH B OTCYTCTBHE I'apaHTUM
ycrexa;

cnocoOHocTh oOyyaromuxcst ¢ 3[1P k oco3HaHuIO CBOMX J€(PUIUTOB U MPOSBICHUE CTPEMJICHUS K MX
IIPEOJOICHUIO;

CIOCOOHOCTh K CaMOPa3BUTHIO, YMEHUE CTABUTh JOCTH)KUMBIE 11ETIH;

YMEHHE pa3InyaTh yueOHbIE CUTYal[Md, B KOTOPBIX MOXKHO JIEHCTBOBAaTh CAMOCTOSITENIHO, U CUTYallHH,
IJie CIe1yeT BOCIOJIb30BaThCs CIIPAaBOYHOMMH(pOpMAIMe iy ApyruMHu BCIOMOTaTeNIbHBIMU CPEACTBAMU;

CIIOCOOHOCTH MEPEHOCUTH NOJyYEHHBIE B X0/€ O0YyUEHHS 3HAHUS B aKTyaJIbHYIO cuTyauuio (npu
pelIeHNH KUTEHCKUX 3a7ay, TPeOYIOUIMX MaTeMaTHYeCKHX 3HaHMii); CIOCOOHOCTh OPHEHTHUPOBATHCS B
TpeOOBaHUSAX M MpaBWIaX MPOBEACHUS NPOMEKYTOUYHOW M HTOTOBOM aTTECTAllUU; OBJIAZICHHME OCHOBaMU
(uHaHCOBOW TPaMOTHOCTH.

2.2. METAIIPE/IMETHBIE PE3VJIbTATBI

Ognadenue ynueepcanbHbIMU Y4eOHbIMU NO3HAGAMEIbHOIMU OCHCMEUAMU
yCTaHaBIIMBATh MPUYNHHO-CJIEICTBEHHBIE CBSI3U B Xo0ze YCBOEHUS
MaTEMaTHYECKOT0 MaTepuana;
BBISBJIATH E€(QUIUT JaHHBIX, HEOOXOAUMBIX Ul PElIEHUsl MOCTaBJIeHHOW3a1auH;
C TMOMOIIBIO YYHUTENs BBIOMpPATh CHOCOO pelIeHHs MaTeMaTHYeCKOW 3ahayu (CpaBHUBATh BO3MOXKHBIE
BapHaHTHI PELICHHUS);
IPUMEHSITD U TNpeoOpa3oBbIBATH 3HAKK W CHMBOJBI B XOJ€ PpEUICHHUSA
MaTeMaTHYeCKHX 3aj1ay;
yCTaHaBIMBaTh MCKOMOE W JIaHHOE€ IIPU PpEUICHMM MaTeMaTHYecKOll 3ajadyu; IOHUMaTh H
MHTEPIPETUPOBATh UHPOPMALIMIO PA3IMYHBIX BUJOB U (OPM NpPEACTABICHHUS;



WUTIOCTPUPOBATh peIlaeMble 33Jadu rpauyeckuMu cxemamu; 3(QQEeKTHBHO 3allOMUHATh U
CHCTeMaTH3HPOBaTh NH(POPMALIHIO.
MOHUMATh U MCIOJH30BaTh MAaTEMAaTUUYECKUE CPEACTBA HATTIAIHOCTH (rpaduKu, TUarpaMMbl, TaOIUIBL,
CXEMBI 1 JIp.) JUIS WUTIOCTPAINH, HHTEPIPETALlH, apIyMEHTAIIH.

Osnadenue yHugepcanbHbIMU y4eOHBIMU KOMMYHUKAMUBHBIMU OCICI8UAMU:

OpTraHHU30BbIBATH yqe6Hoe COTPYAHUYCCTBO U COBMECTHYIO ACATCIIBHOCTD C YYHUTCIICM U CBECPCTHUKAMU B
nporiecce penieHus 3a1ay;

B3aMIMOJICHICTBOBAaTh M HAXOIUTh OOIIME CIocoObl paboThl; paboTaTh B TPYIIE: HAXOIUTH OOIIee
peleHre U pa3pemarb KOH(QIUMKTH HA OCHOBE COTJIACOBAaHUS TIO3HIIMK U Y4€Ta MHTEPECOB; CIIyIIATh MApTHEPA,
(dbopMyIHpOBaTh, APryMEHTHPOBATbU OTCTAMBATH CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB TpPU HAIMYHMU PA3HBIX TOYEK 3PCHHUS W pa3pemiarh
KOH(IINKTHI HA OCHOBE yu€Ta MHTEPECOB U MO3ULUI BCEX YUaCTHHKOB;

apryMEHTHPOBATh CBOKO MO3HIIMIO M KOOPJMHHUPOBATH €€ C MO3HMIUAMHU MApTHEPOB B COTPYIHHUYECTBE
IpU BBIPAOOTKE OOIIETO pemIeH s B COBMECTHOW JCATEIbHOCTH;

BBINOJIHATh CBOIO YacTh Pa0OTHI, JOCTHraTh KadeCTBEHHOT'O pe3ysibTaTa W KOOPIMHHPOBATH CBOU
Z[ef/'ICTBPlﬂ C APpYTYMMHU YWICHAMU KOMAaHbI;

OLICHUBATh KaYECTBO CBOCTO BKJIA/Ia B OOIIUIT TPOIYKT.
Ognadenue ynueepcanbHbIMU Y4eOHbIMU PeZYSIAMUGHBIMU OCUICIGUAMU:

CTaBHTb IICI]IH, BBIOUPATh U CO3/]aBaTh AJITOPUTMBI JUIS PEIICHHUS YUSOHBIX MAaTEeMaTHUECKUX MPOOIIEM;

IUTAHUPOBATh U OCYIIECTBIIATH JCATEIBHOCTD, HAPABICHHYIO Ha PEIICHUE 3a/1a4 HCCIICI0BATEIbCKOTO
XapakTepa.

(bOopMyIMPOBATh U yIEPKUBATH YICOHYIO 3a/1a4y, COCTABIIATH IJIAH U MOCIIEA0BATEILHOCTD JICHCTBHIA,
OCYIIECTBISITh KOHTPOJIb 10 O0pasily ¥ BHOCHTH HEOOXOIUMBIE KOPPEKTHBBI, KOHTPOJIUPOBATH
MPOIIECC M Pe3ysIbTaT yueOHOM MaTeMaTHUYECKOW JESTEIbHOCTH;

aJICKBaTHO OIICHUBATh MTPABUILHOCTH WIIH OIIMOOYHOCTH BBITIOJIHECHHUS YUeOHOM 3a/1auH, €€ 00bEKTUBHYIO
TPYAHOCTb U COOCTBEHHbBIE BO3MOKHOCTHU €€ PELICHMUS;

CJINYATh CIIOCOO JICHCTBHSI M €T0 PE3YJIbTAT C 33JJaHHBIM 3TAJIOHOM C b0 OOHAPYKCHUSI OTKIIOHCHUH
¥ OTJIMYWI OT 3TAJOHA;

NPEJBUACTh TPYAHOCTH, KOTOPbIC MOTYT BO3HUKHYTH IIPH PEIICHUH YU4eOHO 3a/1a4m;

MOHMMATD MIPUYMHBIL, [0 KOTOPBIM HE ObUI JOCTUTHYT TpeOyeMbli pe3yabTaT ACSITEIbHOCTH, ONPEAEIATh
MO3UTHUBHBIC U3MEHEHHUSI U HATIPABJICHUS, TPEOYIOIINE NalTbHEHIIe paOboThI; pEeryJIMpoBaTh CIIOCO0 BBIPAXKCHUS
OMOIIUH.

3.3. IIPEAMETHBIE PE3VJIbTATHI.
5 KJace

Yucna u ¢viuucnenus

OpueHTHpOBaTbCA B MOHATUAX M ONEPUPOBAaTH Ha 0a30BOM YpPOBHE TEPMUHAMM, CBA3aHHBIMH C
HaTypaJIbHBIMHU YUCJIaMU, OOBIKHOBEHHBIMH U JIECATUUYHBIMH JPOOSIMHU.

CpaBHUBaTh U yIOPSAA0UYMBATh HATypaJIbHbIE YUCIIA, CPABHUBATH B MPOCTEHINNX CIIydasiX OObIKHOBEHHbBIE
IpooHu, NeCATUIHBIE TPOOHU.

CoOTHOCHUTB TOUKY Ha KOOPAUHATHOM (YMCIIOBOM ) MPSMOMN € COOTBETCTBYIOIIUM € YMCI0OM U H300paxaTh
HaTypaJIbHbIE YHCIIa TOYKaMHU Ha KOOPJMHATHOM (YHCI0OBOMN )IPSAMON.

BoimonHaTe apudmernyeckue AEHCTBUS ¢ HATypaJIbHBIMU YHUCIAMH, C OOBIKHOBEHHBIMH JAPOOSIMH B
MIPOCTEUIINX CITyYasix.

BbeINonHATE  MpOBEpPKY, MNPUKUAKY peE3ysbTaTa BbIUMCICHMH. OKpyrisaTh
HaTypaJIbHbIE YUCIIA.

Pewenue mexcmoswix 3a0au

Pemate TekcToBBIE 3amauM apu(METHUECKHUM CHOCOOOM M € MOMOIIbI0 OPraHM30BAHHOTO KOHEYHOI'O
nepebopa BceX BO3MOXKHBIX BAPUAHTOB (MpU HEOOXOJMMOCTH C HAIPABJISIFOIIEH TOMOUIBIO).

Pemats 3agaun, coaeprkamiye 3aBUCMMOCTH, CBSI3BIBAIOIINE BEIMUUHBL: CKOPOCTb, BPEMS, PACCTOSIHUE;
1I€Ha, KOJIMYECTBO, CTOMMOCTH (TIpU HEOOXOJMMOCTH C UCIIOJIb30BAHUEM CIIPaBOYHOM HH(OpMALINN).

Mcnonb30BaTh KpaTKKe 3alKMCH, CXEMbI, TaOJIUIbI, 0003HAYEHHUS IIPU PEIICHUH 33/1a4.

[Tonb30BaThCs OCHOBHBIMU €IMHUIAMU W3MEPEHUS: LIEHbI, MacChl; PacCTOSHHUSA, BPEMEHH, CKOPOCTH;
BBIp@XaTh OJHU €IUHHIIBI BEIMYUHBI uepe3 JApyrue (Mpu HEoOXOAMMOCTH C ONOpPOM Ha CHpPaBOYHYIO
nH(pOpMaIHIO).



W3Brekats nHGOPMAIMIO, MPEACTABICHHYIO B TaONIUIlE, HA CTONOYATON IUarpaMmMme, HHTEPIPETHPOBATh
MpEICTaBICHHBIE JaHHbIC, HCII0JIb30BaTh JAHHBIE ITPU PEIICHUHU 3a/a4.
Harnsannas reomerpust
[Tonp30BaTbCsi TEOMETPUUYECKUMHU MOHATUAMM: TOYKA, MpsMasi, OTPE30K, JIyY,

YI0J1, MHOTOYTI'OJIBHUK, OKPY>KHOCTb, KPYT.

[TpuBOANTE TIPUMEPHI OOBEKTOB OKPYXKAIOIIETO MUPA, UMEIOIIUX (POPMY M3YyYEHHBIX I€OMETPHUUECKUX
¢buryp.

Hcnonp30BaTh TEPMHUHOJOTHIO, MPU HEOOXOIUMOCTH MO BU3YaJbHOW ONOpE, CBA3aHHYIO C YIJIAMH:
BEPILKHA, CTOPOHA; C MHOIOYTOJIBHHKaMH: YroJjl, BEpIIMHA, CTOPOHA, AUArOHalb; C OKPYKHOCTBIO: Paguyc,
JUaMeTp, LIEHTP.

N300pakaTh N3y4yeHHbIE F€OMETPUUECKUE (PUTYPhI HA HEIMHOBAHHOM U KjleT4aTol Oymare ¢ IOMOILBIO
LUPKYJIS ¥ JINHEHKHU (TI0CJI€ COBMECTHOI'O AHAIIN3A).

HaxoauTs NiauHBI OTPE3KOB HEMOCPEICTBEHHBIM MU3MEPEHHUEM C ITOMOLIBIO JTUHEMKH, CTPOUTh OTPE3KU
3aIaHHOM JUIMHBL, CTPOUTH OKPYKHOCTh 3aJJaHHOTO PaJHyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB NPSAMOYTOJBHUKA, KBaJpaTa AJI UX IOCTPOCHUS, BEIYUCIICHHUS
IJIOIIAU U IIEPUMETPA.

Bbruucnate nepumerp W IUIOIAAbL KBajapaTa, MpsIMOYrojbHHMKa, (UIYp, COCTAaBICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM YHCIie PUTYp, N300pakKEHHBIX HA KIETYaTOl Oymare.

[Tosb30BaTbCs OCHOBHBIMM METPUUYECKUMU €IVMHULIAMHM MU3MEPEHHUs JUIMHBI, TUIOIIALU; BbIpaXaTb OJHU
€IMHULIbI BETMYUHBI Yyepe3 Apyrue (Ipu HeoOX0MMOCTH C OIIOPON Ha CIPAaBOYHYIO MH(OPMALIUIO).

Pacno3HaBaTh mapajienenumnesi, KyO, HWCIOJb30BaThb TEPMUHOJOTHIO: BEpLIMHA, pedpo TIpaHb,
U3MEpEeHUs; HaXOAUTh U3MEPEHUS Mapaienenumnena, Kyoa.

Bbruucnate 00bEM KyOa, mapajuienenunesna Mo 3aJaHHbIM H3MEpeHusM (C ONOpoi Ha aaropuTMm
y4eOHBIX ACWCTBUIN), TIOIB30BATHCS CIUHUIIAMU H3MEPEHHS 00BEMA.

Pemiate HecoKHbIE 33]]a4l HAa U3MEPEHUE F€OMETPUUECKUX BEJIMYMH B NPAKTUYECKUX CUTyalUsX (TIpH
HEO0OXOIMMOCTH C BU3YAIBHOMH OIOPOii).

6 xk1acc

Yucna u eéviuucnenusn

OpueHTHpOBaTbCA B MOHATUSAX M ONEpUPOBaTh Ha 0a30BOM YpPOBHE TEPMHHAMH, CBSI3aHHBIMH C
Pa3IMYHBIMM BHJIaMU YHCEN U CHOCOOAMM MX 3alHCH, MEPEXOJUTh (E€CIM 3TO BO3MOXKHO) OT OIHON (OPMBI
3alUCH YKCIIa K APYTOi.

CpaBHUBATh U yNOPSI0UUBATh LENIbIE YKHCIIA, OOBIKHOBEHHBIE U JECATHYHbIE IpOOH, CpaBHUBATh YHCIIa
OJIHOTO U pa3HbIX 3HAKOB.

BoinonusaTe apudmernyeckue AEUCTBUA C HATYpPaJbHBIMM W IEJIBIMH YUCIAMU, OOBIKHOBEHHBIMH U
JECATUYHBIMU APOOSMHU, MOJTOKUTENBHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.

BoluncnsaTe 3Hau€HUS YHMCIOBBIX BBIPAXKEHHM, BBINOJIHATH MPUKUAKY M OLEHKY pe3ynbraTta
BBIUMCIICHUH; BBINOJIHATH MpPeoOpa3oBaHUs YHCIOBBIX BBIPAKEHHH HA OCHOBE CBOWCTB apU(pMETHUYECKHX
JNENUCTBUMN.

CoOoTHOCUTh TOUKY Ha KOOPJIMHATHOM MpPSIMON C COOTBETCTBYIOLIMM YHCIOM M HM300paxarh 4Hcia
TOYKaMH Ha KOOPAMHATHOM NMPSAMOM, HaXOJUTh MOAYJIb YUCIIA.

COOTHOCUTH TOYKM B NPSIMOYTOJIBHOW CHUCTEME KOOPAMHAT C KOOpAWHATAMHM

9TOU TOYKH.
OKpyTJITh LBl YKCIIa U IeCATUYHbIE ApoOu (110 00pasily), HaXOAUTh MPUOIIMKEHHS YHCET.
Yucnoevie u OyKeeHHbLE 6bIPAIHCCHUSA

OpueHTHpOBaThCs B OHATUSAX U ONEPUPOBATH HA 0a30BOM ypOBHE TEPMUHAMHU, CBSI3aHHBIMH C 3aITUCHIO
CTENEHHN YMCIa, HAXOAUTh KBaJApaT U KyO 4MCia, BHIYUCIATH 3HAUEHUS MPOCTEUIIMX YHCIOBBIX BBIPAXKEHUH,
COJIEpKALINX CTEIEHH.

[Tonp3oBaThess MpHU3HAKAMHU JETUMOCTH (IIpU HEOOXOAMMOCTH C OINOpPOM Ha alIrOpuUTM MpaBUiIA),
packiaibIBaTh HaTypajibHbIE YHCIIA HA TPOCThIE MHOKUTEH.

Ionv306ambcs macuimabom, COCTaBIATb POINOPLIMU U OTHOILICHHUS.

Hcnonp3oBaTh OYKBBI i1 0003HAYEHUS YMCEN MPHU 3aMUCH MAaTeMaTUYECKUX BBIPAXKEHUM, HAXOAUTH
3HAa4YeHUs1 OYKBEHHBIX BBIPAKEHH, OCYIIECTBIIAL HEOOXOAUMBIE MTOJICTAHOBKU U MpeoOpa3oBaHus (C OMoOpoil Ha
QITOPUTM Y4EOHBIX NEHCTBUIN).

HaxoauTs Hen3BECTHBII KOMIIOHEHT PaBEHCTBA.
Pewenue mexcmoswix 3a0au



Pemate MHOroOmaroBbsle TEKCTOBBIE 3a/laud apU(PMETUYECKHM CIIOCOOOM C OIOpPOil Ha BOMPOCHBIN
IIJ1aH.

Pemarp mnpocreiimine 3anauM, CBSI3aHHBIE C OTHOILIEHUEM, IPONOPLUOHAIBHOCTHIO BEJINYMH,
MPOLIEHTAaMU; peliaTh TP OCHOBHBIE 3a7]aui Ha APOOU U MPOLIEHTHI.

Pemats 3a1aun, coaepxaliye 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUUYHUHBI: CKOPOCTh, BPEMS, PACCTOSIHHUE,
1[eHa, KOJIMYECTBO, CTOUMOCTD; IPOU3BOJUTEILHOCTD, BpeMs, 00bEMa paboThl, UCHOIB3Ys apupMETHUIECKHE
NENCTBUS, OLIEHKY, IPUKUAKY;10Ib30BaTHCS €AMHULIAMU U3MEPEHUS COOTBETCTBYIOIINUX BEIUYHUH.

CocTtaBnatb OyKBEHHbIE BBIPAXKEHHUSI 110 YCIOBHIO 33]a4H.

W3Bnekare wHGOpMAIUIO, MPEACTABICHHYI0 B TaONWIaX, HAa JIMHEHHOW, CTONOYaTOW WM KPYroBOu
IyarpaMMax, MHTEpIPETUPOBATh MPEACTABICHHBIE JaHHBIE; MCII0JIb30BATh JAHHBIC ITPU PELIECHUU 33]1a4.
[IpencraBiasaTs HHPOPMAIUIO C ITOMOIIBIO TAOJIHUIL, IMHEHHOW U CTOJI0YATON TUarpamMmu.
Haznaonan ceomempus

[TpuBOANUTE TIPUMEPBI OOBEKTOB OKPYXKAIOIIETO MUPA, UMEIOIIUX (OPMY U3YYEHHBIX T€OMETPUUYECKUX
IUIOCKHUX U MPOCTPAHCTBEHHBIX (UTYp, IPUMEPHI PABHBIX M CHMMETPHUYHBIX (UTYP.

N300pakaTh ¢ MOMOIIBIO IUPKYJIS, JUHEHKH, TPAaHCIOPTHPA HAa HEITMHOBAHHOM M KJIETYAaTOW Oymare
M3YYEHHBIE IUIOCKHE FeoMeTpuuecKre PUrypsl 1 KOHQUTYPALIUU,CUMMETPUYHBIE (DUTYPBI.

HmeTpb mpeacTaBieHHe O T€OMETPUYECKUX MOHATHIX: PAaBEHCTBO (DUTYP, CHMMETPHSI, OCb CHMMETPHH,
LEHTP CUMMETPHH.

HaxomuTe BeNWYMHBI YIJIOB H3MEPEHUEM C IOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIbl 3aJaHHOU
BEJIMYUHBI, [10JIb30BATHCS MPU PEUICHUH 3a]a4 I'PaJyCHONM MEpOW YIJIOB; paclo3HaBaTh HA YEPTEKax OCTPHIl,
IIPSIMOM, pa3BEPHYTHIN U TYIION YIJIBI.

BbluncnaTe JUIMHY JIOMaHOM, NEPUMETP MHOTOYIOJIbHHMKA, I0Jb30BaThCA
JUIMHBI, BBIPA)KaTh OJJHU €IMHULIbI U3MEPEHUS JJIMHBI Yepe3 JIpyrHe.

Haxonuth, ncnonb3ys 4epTEXHbIE UHCTPYMEHTBI, PACCTOSIHUS: MEXIY ABYMs TOYKaMH, OT TOYKH JO
MPSAMOM, IJTMHY ITyTH Ha KBAJIPaTHOM CETKe.

Beraucnare miomans (uUryp, COCTaBICHHBIX W3 TPSMOYTOJBHHKOB, HCIIOJNB30BaTh pa3OMeHUE Ha
MPSIMOYTOJIbHUKU, HAa paBHble (QUIYpbI, IOCTpaWBaHHUE IO MPSAMOYTOJbHHKA; IOJIb30BATHCSI OCHOBHBIMH
€IMHULIAMU M3MEpPEHHUs IUIOIAJ; BBIPAXKaTh OJHU EIUHMIIBI HM3MEpEHUs Iulouiaaud uepe3 apyrue (mpu
HE0OXOIMMOCTH C OTIOPOI Ha CIPAaBOYHYIO HH(OPMAIIHUIO).

PacriozHaBate Ha MozensX U H300paXeHUSIX MNUpaMHLY,
TEPMUHOJIOTHIO: BepIINHA, peOpo, paHb, OCHOBaHHE, pa3BEPTKA.

N3o0paxkats Ha KiieTyaTOM Oymare npsMOYTOJIbHBIN MMapajuieNenurie].

Boruncnsate 00bEM MPSAMOYTOJIBHOTO MapajuieNenumneaa, Kyoa, mojab30BaThCsl OCHOBHBIMHU €IUHULIAMU
u3MepeHuss o0bEMa; BhIpaXKaTh OJAHU €UHUIBI U3MEpeHUs 00bEMa depe3 Jpyrue (¢ omopoil Ha CIpaBOYHYIO
“H(pOpMAIIHIO).

Pemats HecnokHblE 3ajaud Ha HAXOXKJIEHHE T'€OMETPUYECKHX BEJIWYUH B MPAKTUYECKUX CHUTYalMsIX
(mpu HEOOXOAMMOCTH C BU3YaJIbHOM OMOPOii).

CAMHUIAMHU H3MCPCHUA

KOHYC, OWJIHWHApP, HUCIOJb30BaATh

Pa3nen 4. TemaTnueckoe njaHupoBaHHe
S knace

Ne | HaumenoBan | Konnuect | OcHoBHBIE BBl yueOHOI | DnektponHsle | HPOO Dopmsbl
1/ | e pa3zieNioB | BO HaCOB | IEATEIBHOCTH (uudpoBbie) TEKYLIETO
1| " Beero | Kour oOpa3oBarelb KOHTPOJISt
ponb
TeM Hble HbIE PECYPCHI) yCIIEBa€MOCTH
pabo
ThI
1704, | 11
5 kiace
L 434 |3 https://resh.edu. Yernbiii onpoc;

HarypanbHbie
unciaa. [leiicrBus
CHATYPAJIbHBIMH
YU CJIAMH.

Yurats,3alNCHIBAT,CPABHUBATH
HATypaJlbHBIC YHCIA; YYaCTBOBATH B
00CyXICHHN croco6oB
YHOPSIIOYNBAHHUS YHCEI.
W3obpaxats KOOPANHATHYIO
IPSIMYIO, OTMEYaTh YHCIA TOYKAMHU
Ha KOOPAMHATHOH TIPSIMOIA,
HAaXOAUTh KOOPAMHATHI TOYKH.
Hccnenoath cBoiicTBa

ru/subject/12/

YcTHbIH CUeT;
Maremaruyeckuit
JIUKTAHT;
IIpoBepounas
CamocrosiTenpHas
paborta;

KoutponbHas pabora.

pabora;



https://resh.edu.ru/subject/12/
https://resh.edu.ru/subject/12/

HaTypanbHOro psja, uyucen 0 u 1
IIPHU CIIOKCHUH M YMHO)KCHUH.

HWcmons30Bath MPAaBUIIO  OKPYTIICHUS
HATypaIbHBIX HCen npu
HEOOXOMUMOCTH  C  OMOpOM  Ha
AJITOPUTM MPABHJIA.

Brimonusate apudMeTHIeCKre
JENCTBHSA c HATypaJIbHBIMH
YUCIaMM, BBIYMCIIATH  3HAUECHUS
YHCIIOBBIX BBIPAXKEHHH CO CKOOKaMH

u 0e3 CKOOOK.

3anuchBaTh MPOU3BEICHUE B BUJIE

CTEIICHH, YHUTaTh CTEIICHH,
HCIIOB30BATh TEPMHHOJIOTUIO
(ocHOBaHwUe, roka3aresb),

BBIYMCIIATh 3HAYEHUS CTEHEHEH npu
HEOOXOIMMOCTH C  BH3YyalbHOM
OMOpOii.

BbINONHAT NPUKUIKY M OLEHKY
3HAYCHUH YHCJIOBBIX BBIPAKCHUH,
npeiaraTh M NPUMEHSATh IPUEMBI
MPOBEPKH BBIYUCIICHUI.
Hcnonp3oBaTh  IpU  BBIYUCIICHUSX
NIEPEMECTUTEIIbHOE U COYETaTelIbHOe
CBOWCTBA CIIOXKEHHS U YMHOXEHHS,
pacnpedenumenvroe c60UCmB0
VYMHODICEHUSL, (hopMynupoBath "
MPUMEHATh TpaBWia IpeoOpa3oBaHUs
YHCJIOBBIX  BBIPQXKEHHH Ha  OCHOBE
CBOWCTB apu(METHYCCKUX JCHCTBUI IPU
HEOOXONMMOCTH  C  HAIpaBIIIOIIEH
MIOMOILIBIO.

Harasanas
reoMeTpus.
JIMHUM HA

TJI0CKOCTH.

124

PacniosHaBaTe Ha uepTekax, pUCYHKaX,
OIHCBIBATH, UCIOJb3YsS TEPMHHOJIOTHIO,
U U300pakaTh C MOMOMLIBIO YEPTEKHBIX
HUHCTPYMEHTOB: TOYKY, pAMYIO,
OTpE30K,  JIyd,  yrol, JIOMaHylo,
OKPYKHOCTb. PacniosHaBatk, NpHBOJMTE
IpUMEpBl  00BEKTOB PEabHOIO MHPa,
nMeromux (GopMy H3ydeHHBIX QHTY,
OLEHMBATh HX JIMHEHHBIE pa3Mephl.
Hcnone3oBaTe NMHENKY W TPaHCIIOPTHP
KaK HHCTPYMEHTBl IJI1 MOCTPOCHUS H
U3MEpEHHs: H3MepATh IIMHY OTpe3Ka,
BEIMYMHY YIJa; CTPOHTh OTPE3OK
3aJlaHHOM  JUIMHBI, YroJ, 3aJaHHOH
BEIMYMHBL;, OTKIAABIBATH  IUPKYJIEM
paBHBIE OTPE3KU, CTPOUTH OKPYKHOCTHb
3aJaHHOrO  pajguyca.  M3obOpaxarh
KOH(HTYpaIii T€OMETPUUECKUX (QUTYp
U3 OTPE3KOB, OKPYXHOCTEH, MX dacTei
Ha HEJIMHOBAaHHOW M KieT4aToi Oymare;
TpeIaraTh, ONMCBIBATE M OOCYXIATh
CTOCOOBI, ~ AITOPUTMBI  TOCTPOCHUSL.
PacrosnaBate m  m300paxkaTh  Ha
HEJTMHOBAaHHOM W KiieT4aToil Oymare
MpsIMOH, OCTPBIH, TyNOH, pa3BEPHYTHIH
YINIBI; CPaBHUBATh YIVIBL. BbMHCIATH
JUIHHBL OTPE3KOB, JIOMAaHBIX. [IoHMMAaTh
U HUCIONB30BATh HPH PEMICHHH 3a1ad
3aBUCHMOCTH  MEXKAYy  €IUHHIAMHU
METPHYECKOH CHCTEMBI Mep;
3HAKOMHUTBCSI ~ C  HEMETPUYECKHMH
CHUCTEMaMM Mep; BbIpaXkaTh IJIMHY B
pasIMYHBIX  €IUHHIAX  H3MEPEHMs.
Hccnenosats Gurypsl 1 KOHHTypanuy,
UCTIOJB3YsT IU(POBBIE PECYPChI

https://resh.edu.
ru/subject/12/

YcrTHbl# onpoc;

VcerHblit CYET;
Marematuueckuit
nukTaHT; [IpakTuueckas
pabota;KoHTponbHas
pabora.

OOBIKHOBEHHbIE
apoou.

48 u.

MonenupoBatb B rpadu4IecKo,
MpeAMETHON  ¢opme, C  TOMOIIBIO
KOMIIBIOTEpa TMOHATHS ¥ CBOWCTBA,
CBSI3aHHBIC C OOBIKHOBEHHOH APOOBIO.
Yurath W 3aNWCHIBATh, CPABHUBATH
OOBIKHOBEHHBIC ~ ApOOHW, Tpeiarath,
00OCHOBBIBaTh M OOCY)XHATh CIIOCOOBI
ynopsigounBanus pobeil. V3obpaxarh
OOBIKHOBCHHBIC JpPOOM TOYKaMH Ha

https://resh.edu.
ru/subject/12/

VYerHblit onpoc;

YcTHbIH CUeT;
Marematnueckuit
JMKTAHT;

TIpoBepounas pabora;
CamocrosTenbHas
paborta;

KontponbHras pabora.
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KOOPAMHATHOM IPSAMOIf; HCIOJIB30BaTh
KOOPIMHATHYIO IPSIMYIO IJISI CPAaBHEHUS
npobeit. DopMyIHpOBATh, 3aAMHCHIBATE C
IOMOIIBI0 OYKB OCHOBHOE CBOMCTBO
OOBIKHOBEHHOH [po0H; HCHONIB30BATh
OCHOBHOE  CBOICTBO  OpoOM  mis
COKpamieHuss OpoOeld U HpHBEACHUS
npobu K HOBOMY  3HaMEHATElNIo.
IIpencraBnaTh CMelIaHHYIO JApoOb B
BHJIC HENIPaBUIBHOW M BBLICIATH LSO
4acTh 4YKCJIAa U3 HENPaBWIBHOH JPOOH.
Beimonusats apudmernyeckue aeiicTBus
c 0OBIKHOBEHHBIMHA IpoOsIMH;
HIPUMEHATh CBOMCTBAa apU(PMETHUECKHUX
neiicTBuit itiv: pauMoHaIU3annn
BBIYUCICHUI. BBINOMHATE NPUKHAKY U
OLCHKY  pe3ylbTaTa  BBIYUCIICHUIL;
mpeularaTh M NPUMEHSATh  HPHEMEI
NPOBEPKH  BhIUMCIeHUH. IIpoBoauTh
UCCIIEIOBAHUS CBOMCTB npobeit,
OIMPAsACh HA YHCIOBBIC 3KCIICPUMEHTBI
(B TOM qucie c TOMOILIBIO
KoMITbloTepa). Pacrio3HaBath UCTHHHbBIE
U JIOXKHBIE BBICKA3bIBAHUA O JIPOOSX,
HPHUBOIUTH MPHMEPBI B KOHTPIPUMEPBI,
CTPOUTH BBICKA3bIBAHWUS M OTPHULAHHS
BBICKA3bIBaHMM. Pemath  TeKCTOBBIE
3ajauy, cojepXKamue IpoOHbIe [aH-
HBle, U 3a/la4d Ha HaXOXKICHHE YacTH
[eJoro W IeNoro II0 €ro 4acTH;
BBISIBIIAT UX CXOZICTBA U PA3JINYUSL.

Harasaanas
reomeTpus.
MHOroyrojbH1K
H.

10 4.

OnuckBaTh, UCHOJBb3Ys TEPMHHOJIOTHIO,
U300pakaTh C IIOMOINBIO UEPTEKHBIX
HHCTPYMEHTOB M OT pYyKH, Moje-
JHMpOBaTh U3 OyMard MHOTOYTOJbHHKH.
IIpuBoauTh PUMEpPBL 00BEKTOB
peanbHOro MHpa, HMEIIHX (HopMy
MHOT'OYTOJIbHUKA, IPSIMOYTOJIbHUKA,
KBaJipaTa, TPEYroIbHNKA, OLCHUBATH UX
JNMHEHHBIE  pa3Mephl.  BBIUHCIATH:
HepuMeTp TPEYTOJIbHUKA,
IPSIMOYTOJIBHUKA, MHOTOYTOJIbHUKA;
IUIOIIAh TIPSIMOYTOJIBHHKA, KBajpara.
N3o6paxath OCTPOYTOJBHEIE,
OpSIMOYTOIbHBIE M TYHOYTOJbHBIE
TPEYTONbHUKH. Ctpoutb Ha
HEMHOBAHHOM W KileT4aTod Oymare
KBagpaT U IPSIMOYTOJIBHUK c
3aaHHBIMU JUTHHAME CTOPOH.
UccnenoBath CBOMCTBaA
NpSIMOYTONIGHYKA,  KBajgpara  IyTEM
JKCIIePHMEHTA, HaOJIOICHUS,
N3MEpEHHUs,
CpaBHHMBATh CBOMCTBa KBajgparta H

MOJCITUPOBAHUS,

IPSAMOYTOJIBHHKA.

https://resh.edu.
ru/subject/12/

YcrTHbli onpoc;

VcrHbli CYET;
Marematuueckuit
JIUKTAaHT;

IIpaktuueckas pabora.

JecsiTUYHBIE
apoou.

38 u.

IIpencraBmATh JOECATUYHYIO OpoOb B
Bujle  OOBIKHOBEHHOM, 4YHTaThb H
3alHCHIBATh, CPABHUBATH JECSATHUHBIC
npobu, mpeiarath, 0OOCHOBBIBATH W
00CyXaTh CHOCOOBI YNOPSJOYHUBAHUS
NeCATHYHBIX — npobeld.  M3oOpaxkarts
JecSATUYHbIe  JPOOM  TOYKAMH  Ha
KOOp/IMHATHOW  mpsiMOH.  BBIABIATH
CXOACTBA WM PA3NHYMSA  INIPaBHI
apupMeTHIECKHIX neicTBuit c
HATYpaJbHBIMH YHCIAMH M JIeCSATHY-
HBIMHU JPOOSMH, OOBSICHATH HX

https://resh.edu.
ru/subject/12/

VYerHblit onpoc;

YcTHbIH CUeT;
Marematuyeckuit
JIUKTAHT;

TIpoBepounas pabora;
CamocrosTenpHas
pabora;

KonrponbHas pabora.

Harasanas
reomerpust. Tena

H Gurypsis
NPOCTPAHCTBE.

9y,

PacriosHaBaTh Ha uYepTekax, pHCYHKaX,
B OKpY)KaloleM MHUpPE HPSIMOYrOIbHBIH
HapajleNenymnes, Kyd, MHOTOrpaHHHKH,
OINCHIBAT, HCIONB3YSl TEPMHHOIO-
THIO, OLICHUBATh JUHEHHBIC DPa3MepHl.
ITpuBoauTH IPHMEpPEI 00BEKTOB

https://resh.edu.
ru/subject/12/

VYerHblit onpoc;

VcTHBIN CUeT;
Marematnyeckuit
JIUKTAHT;

TIpoBepounas padora.
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peajbHOrO MHpa, HMEoIHNX (opMy
MHOTOTPaHHHUKA, PSIMOYTOJIEHOTO
nmapajlenenunena, kyba. M3o0paxats
Ky0 Ha KierdyaToi Oymare. MccienoBats
cBOWicTBa  Ky0a,  NPSMOYTOJIBHOTO
napajuiesienued, MHOTOIPAaHHHUKOB,
UCHOJB3ysl Mojenu. PacnosnaBate u
n300paxkath pasBEéPTKH Kyba W mapai-
nenerunena. MopenupoBath Ky0 U
napajuienenumnes; u3 Oymarn M Ipo4ux
MaTepuaioB, OOBICHATH CHOCO0 Mo-
nenupoBanusi. Haxoants u3MepeHwus,
BBIUHMCIIATh  IUIONIAAb  HOBEPXHOCTH;
00BEM Ky0a, MPSMOYTOJILHOTO
napasuIe/ieuIe/a; HCCIIeIOBATh
3aBUCUMOCTb 00BEMa Kyba OT IIMHEI
ero pebpa, BBIABHIaTh U 00OCHOBBIBATH
runoresy. HaGmogate W IpoBOAWTH
QHAJIOTHH MEXIy HOHSATHSMH IUIOIAIN
u 00béMa, mepuMerpa U IUIOLIAIN
HOBEPXHOCTH. Pacro3HaBaTh MCTHHHbBIC
u JIOXKHBIC BBICKa3bIBAHUS 0
MHOTOrpaHHUKAX, MPUBOAUTH IIPUMEPHI
u KOHTPIIPUMEPBI, CTPOHTH
BBICKa3bIBAHUS u OTPHIAHUS
BBICKa3bIBaHUM. Pemiats 3amaun w3
peasbHOM JKU3HHU.

ToeTopenne u 10 4. 1 Ocy1ecTBIsATh VcaMOfOHTpOHB httgs: //resh.edu. YCTHLHEI ornpoc,
oGoGmenme. BBITIOJTHAEMBIX JeHCTBHI u ru/subiect/12/ YcrHsrit CYET;
CaMOIIPOBEPKY pe3yibTara fuisubjectile/ IIposepounas pabora;
BbIUMCIIEHNH.  Pemate  3amaunm  u3 KonrposnbHas pabota.
peasbHOI JKU3HH, MIPUMEHSATh
MaTeMaTHYeCKHe 3HAHUS UL PEIeHUs
3a7a4 U3 APYIUX Y4eOHBIX IPEIMETOB.
Pemath 3amaum pasHbIMH crocobamu,
CpaBHHUBATh CIIOCOOBI PEIIEHUs 3a1au,
BBIOMPATh PALOHAIBHBIH CI10CO0.
170 4. 10
6 kaacc
Hatypansmsie 30 u. 1 Bomonuarte apudmerndeckue neiicTBus httQS: //resh.edu. YCTHI)II:/I orpoc;
—— C  MHOTO3HAYHBIMH  HATypaJbHbIMU ru/subiect/12/ VYernblit 5 Ccuer;
YHUCIIAMH, HAaXOJHUTh 3HAYCHUS Tu/subjecti e/ MarematHdeckuit
YUCIIOBBIX BBIPQKEHUH CO CKOOKaMU H JUKTaHT;
0e3 CKOOOK; BBIUUCIATH 3HAYCHUS TIpoBepounas pabora;
BBIPQKCHHH, COAEp)KAallUX  CTENeHH. CamocTosTenpHas
BbImONHATE  OPUKUIKY H  OLCHKY pabora;
3HAQUEHMH  YHUCIOBBIX  BBIPAXKEHUH, KonTponbHas pabota.
IPUMEHSTh TIPUEMBI IIPOBEPKH
pesynbTata. Vcnons30Bath pu
BEIYUCICHMSAX IIEPEMECTUTENBHOE |
COYCTATeNIbHOE CBOMCTBA CIIOKCHUS H
YMHOXKEHHUS, pacrpenenuTeIbHoe
CBOIICTBO yYMHOXEHHUSI OTHOCUTENIBHO
CIIOKEHUsI, CBOMCTBA apU(PMETHIECKUX
TIEHCTBUM.
Harasuaas 7 4. PacnosnaBaTh Ha uepTexax, pUCYHKax httQS: //resh.edu. YcTHBIH omnpoc;
reoMerpus. CIIy4aH B3aHMHOTO PACIIONIOXKEHUS ABYX ru/subiect/12/ YcrHbrit Ccuer;
Mpsvbie Ha IpsAMBIX. M300paxkaTh ¢ IOMOIIBIO —J— Marematndeckuit
ILIOCKOCTH. YepTEIHBIX HUHCTPYMEHTOB Ha JIMKTaHT;
HEJIMHOBAaHHOM M KJIeTJYaTol Oymare JBe Ipaktiyeckas padora. .
TIepeceKarouecst TIpsIMBIE, IBe
napajvielIbHbIe IpsIMBIE, CTPOHTH

NPSIMYIO, TEPICHINKYISPHYIO HaHHOI.
IIpuBomuTh HpHMeEpHl HapalIEIbHOCTH
U TEPHeHAUKYISIPHOCTH INPSIMBIX B
IPOCTPAHCTBE. PacnosnaBath B
MHOTOYTONBHHKAX IIePHEeHIHKYIIPHBIC
U HapauleIbHbIe CTOPOHEL M300paxkaTs
MHOTOYTONPHUKH C HapauleIbHBIMH,
HEePICHAUKYIIPHBIMI CTOPOHAMH.
Haxonute paccTosiHue MeXIy IBYMS
TOYKAaMH, OT TOYKH JIO MPSIMOH, JUTHHY
IYTH Ha KBAaJIPaTHOH CETKe, B TOM 4HCIIe
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UCHOJIB3Ys LU(POBBIE PECypChl

Jpodu.

32y,

CpaBHUBaTh U YNOPSAOYMBATH JPOOH,
BBIOUpATh CIOCOO CpaBHEHHS ApoOeil.
IlpeacraBisTe aecsATHYHBIE IpOOH B
BUAC  OOBIKHOBEHHBIX  JpoOell U
OOBIKHOBEHHBIE B BHIE JAECATHYHBIX,
HCIOJIb30BaTh SKBUBAJICHTHBIC
HPEACTaBICHHs APOOHBIX YHCEN MPH UX
CpaBHEHUH, pu BBIYHCIICHUSX.
Hcnonp3oBaTh JeCATUYHBIE IPOOH IpU
npeobpa3oBaHUU BEJTHYIHH B
METPUYECKO cucTeMe mMep. BhInoiaHATh
apudmernyeckue JeHCTBHS c
OOBIKHOBEHHBIMH U JICCATUYHBIMH
IpOOSIMH. Brrancusars 3HAYCHHS
BBIDOKCHHH,  COZEp)KaUX  OOBIK-
HOBGHHBIE U  JECATHYHBIE Jpodwu,
BBINIONIHATE  IIpeoOpa3oBaHust  Apodeii,
BBIOHpaTh CHOCOO, HPHMEHSTH CBOH-
cTBa apH(METHUECKUX ACHCTBUH IS
PpaLMOHAIM3ALMI
CocCTaBNATh OTHOLICHUS M NPOHOPLUH,
HAXOAUTh OTHOILICHNE BEIHYUH, NEIUThH
BCINYMHY B JIAHHOM  OTHOLICHMH.
Haxoauts 3KCIEpUMEHTAIbHBIM ITyTEM
OTHOLIEGHHE JUIMHBI OKPYXXHOCTH K €€
nuameTpy. MHTepnpernpoBaTh Macrad

BBIYHCIICHU.

KaKk OTHOIICHHWE BENUYHMH, HAaXOIHUThH
MacmTad IUlaHa, KapThl M BEIMUCIATH
paccTOSHUS,  WCIONB3ysS  MacIuTao.
OOBSACHATB, YTO Takoe IIPOLEHT,
ynorpedsTh 000pOTHl PEYH CO CIOBOM
«IPOLEHT». BbIpakaTh NPOLEHTH B
npobsix u  ApoOM B NpPOLEHTaX,
OTHOILICHUE JIBYX BEIHYUH B IPOLCHTAX.
BbI4ucisITh NPOLEHT OT YHCIIA U YHUCIIO
1o ero npoueHry. OKpyriiare apodu u
HPOLEHTBI, HAXOJUTh HPUONIKCHUS
gucen. Pemars 3amaunm Ha gacTy,
IIPOLIEHTEI, IPONIOPIMH, Ha HAXOXK/ICHUE
npobu (TpOLEeHTa) OT BEIWYUHBL U
BEMYMHBI 1O €€ Jpobu (TPOLEHTY),
Ipo6u (IIpoLeHTa), KOTOPBIH COCTaBISIET
OJlHA BeTMYMHA OT Apyroi. IIpuBoauts,
pa3OupaTh,  OLCHHUBATh  pa3INYHBIC
PCIICHHUS, 3alUCH PELICHUH TEKCTOBBIX
3ajay. M3Bnekath uHpOpMaimio u3

TaOJIHNIL " arpamm, HH-
TepIpeTUpoBaTh TAONUYHBIC JAHHBIE,
OIpEAENATh HauOoJIbIIee "

HaUMCHBIICC nu3 TIpEACTABJIICHHBIX
JTaHHBIX.

https://resh.edu.
ru/subject/12/

YcerHbli onpoc;
YcTHbII CUET;
Maremarudeckuit
JIUKTAHT;
IIpoBepounas pabora;
CamocrosTenbHas
pabora;

KonrposnbHas padora.

Harasanas
reomeTpusi.
CummMmerpus.

PacrioznaBate  Ha  yeprexax M
n300paKeHHAX, M300pakaTh OT pPYKH,
CTPOMTH C IIOMOIIBIO HHCTPYMEHTOB

urypy(oTpe3oxk, JIOMaHYlo0,
TPEYTOJIbHUK, HPSIMOYTOJIEHHK,
OKPY)XHOCTb), CHUMMETPHYHYIO aHHON
OTHOCUTEIBEHO IpsIMOH, TOYKH.

Haxoanute mnpuMepsl CHMMETPHH B
OKpyarolemM mupe. MozennpoBaTs u3
Oymaru 1Be QUIypbl, CHMMETPUYHBIE
OTHOCUTEIEHO TIPSIMOi;
KOHCTPYHPOBaTh reoMeTpHYECKHe
KOH(UTypaluy, WHCIONb3ysl CBOICTBO
CHMMETPHH, B TOM YHCJIE C TOMOIIBIO
mpoBeIXx  pecypcoB.  MccnenoBaTh
CBOWCTBA U3Yy4YEHHBIX (UTYP, CBA3aHHbBIC

c CUMMETpHEH, HCTIONB3Ys
9KCHEPHMEHT, HaOJII0IeHUE,
MOJICIIUPOBAHUE. OOGOCHOBEIBATH,
OIpOBEpTaTh c MTOMOIIIBIO

KOHTPIIPUMEPOB YTBEPIKICHHS 0

https://resh.edu.
ru/subject/12/

VYcrHEI onpoc;

YcerHblit CUET;
MaremaTtnueckuit
JTUKTaHT;

TIpaktiueckas paborta.



https://resh.edu.ru/subject/12/
https://resh.edu.ru/subject/12/
https://resh.edu.ru/subject/12/
https://resh.edu.ru/subject/12/

CHMMETPHH (GUryp.

Boipa:keHust ¢
OykBaMu.

Hcnone3oBaTh OYKBBI U1 0003HAUCHHUS
4yceN, NPH 3alUCH MaTeMaTHYEeCKUX
YTBEPXKIICHUH, COCTaBIATh OYKBEHHBIC
BBHIDOKCHHUSI 110  YCIIOBUIO  33jayu.
HccnenoBate  HECTOXHBIE —YHCIIOBBIE
3aKOHOMEPHOCTH, HCIIONB30BaTh OYKBBI
JUIA WX 3alMCH. BBIYHUCIIATE YMCIOBOE
3HAYeHHE OYKBEHHOIO BBIPAKCHHS MPU
3aJJaHHBIX 3HAYEHUX OyKB. 3alMChIBATH
dopMynbl:  TepUMeTpa W IUIOLIAIH
NPSAMOYrONbHUKA, KBaJpaTa; JJIUHBI
OKPY)KHOCTH, TUTOLIA M Kpyra;
BBIMIOJIHATh ~ BBIYKMCJIEHHS 110  OTHM
tdopmymam.

https://resh.edu.
ru/subject/12/

YcerHbli onpoc;

YcTHbII CUET;
Maremarudeckuit
JIUKTAHT;

TIpoBepounas pabora.

Harasianas
reoMeTpusl.
@Durypsl Ha
IIOCKOCTH.

14 4.

W3o0paxkaTh Ha HEJIMHOBAaHHOW U
KJIeT4aToil Oymare ¢ HCIHOJIb30BaHHEM
YEpTEKHBIX HMHCTPYMEHTOB  UETHIPEX-
YTOJIBbHHUKH C 33aJlaHHBIMU CBOICTBaMu: ¢
HapajuleNIbHBIMHU, NepIEeHIUKY/IIPHBIMH,
PaBHBIMU CTOPOHAMU, IPSIMBIMU YTJIAMHU
U JIp., PaBHOOEAPEHHBIH TPEYroJbHUK.
IIpennarate U 00CyXIaTh CHOCOOBI,
ITOPUTMBI TIOCTpOeHHsI. VccienoBars,
UCIIONB3YS IKCIIEPHMEHT, HaOIIIoJeHHE,
MOJICTIHPOBaHHE, CBOMCTBa
IPSIMOYTOJIBHYKA, KBajpaTa, pa3OuBaTh
Ha  TpeyronbHHKH.  OOOCHOBBIBATH,
OIpoBEPraTh c HIOMOUIBIO
KOHTPIIPUMEPOB YTBEPXKICHHSA O Mpsi-
MOYTOJIbHHKE, KBajipaTe, paclo3HaBaTh
BepHble M HEBEpHbIE YTBEP)KIEHUS.
M3mepsaTb M CTPOUTH C  IIOMOIIBIO
TPaHCIOPTUPA YINBI, B TOM YHUCIE B
MHOTIOYTOJIbHUKE, CPAaBHUBATh  YIJIBL;
pacmo3HaBaTh OCTpbIE, IIpsIMbIE, TYIIbIE,
pa3BépHyThle  yrubl.  PacrnosHaBatsb,
n300paxkaTb OCTPOYTOJBHBIH, IIPSIMO-
YTOJIBHBIH, TYIOYTOJILHEIH,
PaBHOOEIPEHHBI, PaBHOCTOPOHHUM
TPEYTONbHUKH. BBMUCIATE HepuMeTp
MHOI'OYTOJIbHHKA,  IUIONIafb  MHO-
TOYTrOJIbHUKA pa3OueHuem Ha
HPSIMOYTOJIEHUKH, Ha PaBHbIE (GUIYPBHI,
UCIIONB30BaTh METPUYECKHE EIUHUIIBI
U3MEpEHHs JUTHHBI U IIOMALH.

https://resh.edu.
ru/subject/12/

YcerHblil onpoc;

YerHblit CUerT;
Maremaruueckuit
JMKTAHT;

IIpoBepounasi  pabora;
CamocrosrenbHas
pabora;

KonrponbHas padora.

IMMonoxnTeabHBIE
"
oTpHLATEIbHbIE
quca.

40 .

TIpuBOIUTH MpPHUMEPHI HCIOJIB30BAHUS B
peasbHON JKM3HU TOJOXKHUTENBHBIX U
OTpHLATENBHBIX uHcen. 300paxaTh
[ejabple  4YHUCJa, TOJIOKUTEIbHBIE W
OTpULIATENIbHbIE YHCIa TOYKAMU Ha
YHCIIOBON TIPSIMOH, HCIOJIb30BaTh
YHCIIOBYIO MpAMYIO JJIsI CpaBHEHHMS
yucen. [IpuMeHsATh npaBuiia CpaBHEHUS,
YIOPSI0YMBATH LIETBIE YHCIIA; HAXOUTh

MOZYTb qHCIa. dopmynupoBath
IpaBuIa BBIYUCICHUS c
MOJIO)KUTENBHBIMA U OTPHIATENbHBIMH
YHCIIaMH, HAXOJHUTh 3HAYCHHS

YHUCJIOBBIX BBIPAKEHUH, COJEpIKaIINX
JIEWCTBHS  C  TOJIOKUTENBHBIMA U
OTpHULATEIBHBIMU YUCIaMHu. [IpuMeHsTh
CBOIICTBA CIIOXKEHHS M YMHOXEHHS IS
npeoOpa3oBaHKs CYMM U IIPOU3BEICHUIT

https://resh.edu.
ru/subject/12/

YcTHBIH onpoc;

YcerHblit CUET;
Marematnueckuit
JTUKTaHT;

IlpoBepounast  pabora;
CamocrosTenpHas
pabora;

Konrponbhas pabota.

IIpeacraBiaenne
JTAHHBIX.

6 4.

OOBSCHATH ¥ WUTIOCTPHPOBATh TIOHATHE
IPSMOYTOIBHOI CHCTEMbI KOOPUHAT Ha
IUIOCKOCTH,
TEPMUHOJIOTHIO; CTPOHTH Ha
KOODIMHATHOH IUIOCKOCTH TOYKH H
¢urypsl mo 3aJaHHBIM KOOpIHMHATAM,
HAXOJUTh KOOPAMHATHI TOUYEK. UWTATh
CTONOYATBIE M KPYrOBBIC IMArpaMMbl;

HCIIOJIb30BaTh

https://resh.edu.
ru/subject/12/
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HUHTEPOPETUPOBATL HAHHBIC; CTPOUTH
cToj04aTeIe JauarpaMmMmbl.

Harasianas
reoMeTpusi.
Durypsl B
NPOCTPAHCTBE

PacriosnaBaTh Ha uUepTekax, PHCYHKaX,
OITICHIBATH HpaMHUy, IpU3MY,
IUIMHIP, KOHYC, IIap, H300paxaTh HX
OT pYKH, MOJENHpOBaTh H3 OyMmarw,
IUVIACTHJINHA,  HPOBOJIOKKH M Jp.
TlpuBoaUTE TPUMEPEI OOBEKTOB OKPY-
JKAIOIIEr0 MHpa, HMMEIOIHUX  (HOPMBI
Ha3BaHHBIX Tel. Hcnonp3oBaTh
TEPMMHOJIOTMIO:  BepIIMHA,  pebpo,
rpaHb, OCHOBaHHE, BBICOTA, PAAUYC H
JMamerp, pasBépTka. W3yuarts,
UCIIONB3YS OKCIIEPHMEHT, HaOIIOJCHHE,
U3MEpEeHHe, MOJCNHPOBAaHHE, B TOM
qHCclle KOMIIBIOTEPHOE, M OINHCHIBATH
CBOIfcTBa Ha3BaHHBIX TeJ, BBIIBIATH
CXOACTBA M  pa3iMuUs:  MEXIY
NMUPaMUION U TPU3MOH;  MEeXIy
LWINHAPOM, KOHYCOM M IIapOM.
PacniozHaBath pa3BEpTKU
napajuieNienunesa,  Kyba,  IPHU3MBI,
HMPaMUIBL, KOHyca, LUJINH/PA;
KOHCTPYHpOBaTh  JAHHBIC Tela W3
pa3BEPTOK, CO3/aBaTh MX  MOJIEIH.
Co3naBaTh MOJENH IIPOCTPAHCTBEHHBIX
¢uryp (3  Oymarw, IPOBOJIOKH,
IUIACTHINHA ¥ 1p.) M3mepsars Ha
MOJIEIISX: JUTUHBL pédep
MHOI'OTPaHHHKOB,  JHAaMeTp  Iiapa.
BeiBoauTs hopmyny o0BéMa
HPSIMOYTOJIEHOIO HapaJuieNeuIesa.
Boruucmsite  mo  gopmynam:  006bEM
HPSIMOYTOJIEHOIO napaJuieNenuIesa,
Ky0a; HCIIOJIb30BaTh CAMHHII U3MeEpe-
HHUS 00bEMA; BBIYMCIATH O0BEMBI TEII,
COCTABJIEHHBIX u3 KyOOB,
HapaJuIeNieUIe/IOB; peliaTh 3aaud C
pEaIbHBIMH JaHHBIMH.

https://resh.edu.
ru/subject/12/

YcerHbli onpoc;

YcTHbIT CUET;
Maremarudeckuit
JIMKTaHT;

IIpoBepounast  pabora;
CamocrosTenbHas
pabora;

KounTposnbhas paboTa.

10.

IoBTopenue,
000011I€eHNE,
CUCTEMaTH3aLHs.

20 4.

BbluncnaTe  3Hau€HMs  BBIpAYKEHWI,
COlep)KalllUX  HATypalbHbBIE, IIENbIe,
MOJIOKUTENIBHBIE M OTPHIATeIbHBIE
quciia, OOBIKHOBEHHBIE M JECSITHYHBIC
npoOH, BBIIOJHATH  NPEOOpPA3OBAHUS
Yucen U BhIpakeHuit. Beioupats crocod
CpaBHEHHs qucer, BBIYHCIICHUH,
IPUMEHATh CBOKMCTBA apU(PMETHUESCKHX

IEeHCTBUM IS panoHaIu3au
BeIuMcIIeHHH. Pemare  3amaum U3
peanbHOU JKU3HH, MIPUMEHSATh

MaTeMaTHYECKUE 3HAHUS Ul PELICHUs
3aja4 M3 Jpyrux npeameroB. Pemats

3aJa49u PpasHbIMH CHOCOG&MH,
CpaBHUBATh, BBI6I/IpaTB CITOCOOBI
peleHusA 3aJa4u. OCyIJ_[eCTBHS{TB

CaMOKOHTPOJIb BBIMOIHIEMBIX ASHCTBUHA
u CaMOIPOBEPKY
BBIYHCIICHUH.

pesynbTata

https://resh.edu.
ru/subject/12/

YecrHEI onpoc;
YcerHblit CUET;
Kontponbras pabora.
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