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1Sl OOYUArOIIUXCsl ¢ TSDKENBIM HapyIlIeHHeM pedd (BapuaHt 5.2)
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Cpoxk ocBoenus — lron

Tromens, 2026



1. IMosicHuTeabLHAsI 3aNMHCKA.

AnantupoBaHHas pabouasi mporpaMma ydeOHOTO npeaMeTa «MaTeMaTuka» Ha ypOBHE HadyalbHOTO 0OIIEro 00pa3oBaHU sl 00YJaIOIIMXCS C
THP (BapuanT 5.2) cocraBiieHa B COOTBETCTBHH C:

1. ®enepanbHbiM 3ak0HOM «O0 00pazoBanuu B Poccuiickoit @enepaunn» ot 29.12.2012 Ne279-03 (B aelicTBYIOIIEN pelaKIIUN);

2. depepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM HAYaJIbHOTO OOIIero oOpa3oBaHMsS OOYYAIOUIMXCS C OTPaHUYCHHBIMH
BO3MO>KHOCTSIMH 3/I0POBBSI, YTBEPKAEHHBIM IpukazoM Munoopuayku Poccun ot 19.12.2014 No 1598 (¢ u3MeHEHUMHU U JOTIOTHEHUSIMHU);

3. denepanbHON aIaNTUPOBAHHOW 00Pa30BATEIHLHOM MPOTPAMMON HAYaIbHOTO OOIIEro 00pa3oBaHUs I OOYUYAIONIMXCS C OTPaHHMYCHHBIMU
BO3MOJKHOCTSIMH 3JI0POBbSI, YTBEPKIEHHON MpukazoM Munnpocsemienust Poccun ot 24.11.2022 Ne 1023 (B pen. mpukaza Munnpocsemenus: Poccun
ot 17.07.2024 Ne 495);

4. denepanbHOI 00pa30BaTEIBLHON MPOTPAMMON HaYaIBLHOTO OOIEero 00pa3oBaHus, yTBEPKAEHHOW npuka3zoM MunmpocsenieHus: Poccuu ot
18.05.2023 Ne 372 (¢ MBMEHEHUSIMN);

5. ®enepanbHbIM NEpEUHEM YUEOHUKOB, YTBEPKACHHBIM IIpUKkazoM Munucrepcrsa npocsemieHust PO ot 22.06.2026 Ne436;

6. YcrtaBoM MyHHIIMITATEHOTO aBTOHOMHOTO 00pa30BaTEIIEHOTO YUPESKICHUS cpeaHeil oOmeoopasoBarenbHOl MIKoJIbl Ne48 ropoaa TroMeHn
umenn ['epost CoBerckoro Coroza Imutpust Muxaitnouua Kaposimesa (matee MAOY COILL Ne48 ropona Tromenn);

7. YueOnoro miana MAOY COILI Ne48 ropona TromeHnu;

8. IlonoxkeHnus: o pabounx mporpaMMax y4duTeled Mo 00pa3oBaTeNLHBIM MpOrpaMMaM YYHTeNeH, yTBepkaeHHoro npukazom MAOY COIIl
Ne48 ropona Tromenu (B IEHCTBYIOIIEH peIaKIINm).

Jlyig peanuzanuy mporpaMMbl UCIIOJIB3YIOTCS YUEOHUKN y4eOHOM JIMHUU:

4 xnacc: Mopo M.U., bantoBa M.A. Matemaruka: 4 kiacc: yueOHHUK sl 001eoOpa3oBaTesbHBIX yupexaenuit / Mopo M.U. u ap. — M.:
[Ipoceemenue, 2025

W3ydyeHne MareMaTUKu B HayalbHOW IIKOJIE HAMPABIEHO Ha JIOCTHXKEHHUE CIEAYIOIUX 00pa30BaTeIbHBIX, Pa3BUBAIOIINX LieJIei, a Takke
1enei BOCIUTaHUS:

1. OcBoeHue HayalbHBIX MAaTEMATHUYECKUX 3HAHUM — TMOHHMaHUE 3HAUEHHUS BEJIUYUH U CHOCOO0B MX HM3MEPEHHUs; HCIOJIb30BaHUE
apudmeTryecKux crnocoOoB s pa3pelieHus CI0KETHBIX CUTyaluit; popMUpoBaHUE YMEHUS peliaTh yueOHbIE U MPAKTUYECKUE 33a[]aul CPEACTBaMU
MaTeMaTHKHU; paboTa ¢ alrOPUTMaMH BBITIOJIHEHUSI apU(PMETUUECKUX IEHCTBUH.

2. ®opmupoBaHre (QYHKIIMOHATHLHOM MaTeMaTH4YeCKONH TPAMOTHOCTH MIIAJIIEro IIKOJIbLHUKA, KOTOpas XapaKTepu3yeTcsl HAIUYHUEM y HEro
OTbITa pElIeHUs YyueOHO-TI03HABATEIbHBIX U Y4EeOHO-TIPAKTUYECKUX 3afad, MOCTPOCHHBIX HAa MOHMMAHMM M NPUMEHEHUU MaTeMaTHYeCKHX
OTHOIICHUH («YaCTh-IEN0e», «OOJbIIE-MEHBIIE», «PABHO-HEPABHOY», «IIOPSA0K»), CMbICIA apU(PMETUYECKUX ACHCTBHM, 3aBUCHMOCTEH (padora,
JBUKEHHE, TPOJOHKUTEILHOCTD COOBITHS).

3. O0ecnieyeHre MaTeMaTUYECKOTO Pa3BUTHs MIIQILIETO MIKOJbHUKA — (POPMUpPOBaHHE CIIOCOOHOCTH K MHTENJIEKTYaJIbHOU JEATEIbHOCTH,
IIPOCTPAHCTBEHHOTO BOOOpa)XKEHUS, MAaTEeMAaTUYECKOM peud; yMEHHE CTPOUTh pACCYKIEHHS, BBIOMpATh AapryMEHTAllMIO, DPa3n4aTh BEpHBIE
(MCTHHHBIC) U HEBEpHBIE (JIOKHBIC) YTBEP)KICHUS, BECTH MOUCK HH(MOpMauH (IPHMEPOB, OCHOBAHUH IS YIIOPSAOUYCHH I, BADHAHTOB H JP.).



4. CraHoBleHHE Y4eOHO-TIO3HABATEIBHBIX MOTHBOB M MHTEpECa K M3YYEHUIO MAaTEMAaTHKH U YMCTBEHHOMY TPYAY; BKHEHIINX KauecTB
MHTEJJIEKTYaJIbHOM JESITEIbHOCTU: TEOPETUUYECKOTO M IMPOCTPAHCTBEHHOI'O MBIIIJIEHUS, BOOOpa)KEHUs, MaTEMATUYECKON peun, OPUEHTHUPOBKU B
MaTeMaTHYECKUX TEPMUHAX U NOHITHUSIX; IPOYHBIX HABBIKOB UCIOJIb30BAaHU MAaTEMAaTUYECKUX 3HAaHUN B IOBCEIHEBHOM JKU3HH.

CrnenuduuapiM B 00ydeHUN MatemaTuke ooydarommxcst ¢ THP MoryT cirykuth criemyronme 0COOEHHOCTH UX Pa3BUTHS, 00YCIaBIMBAIOIINE
HEOOXOIMMOCTh TPHMEHEHUS CIECHUANIBbHBIX METONOB M mpuemoB: 1. HemocraTtounwlli ypoBeHb CHOPMHPOBAHHOCTH PEUES3BIKOBBIX CPEICTB,
OTPaHMYMBAIOIIMN BO3MOYKHOCTH NPUOOpPETEHHs] UMM MaTeMaTHMYeCKUX 3HaHMW U ymeHuil. 2. CBoeoOpasue pa3BUTHS MCUXUUYECKUX (PYHKIUM.
BripakeHHBIE pedeBble HAPYIICHUS HETaTHBHO BIMSIOT Ha Pa3BUTHE BCEX NMCHXMYECKUX (YHKUMH, IPU 3TOM B OOJBIIEH Mepe cTpataroT (HyHKIUH,
HanboJiee TECHO CBSI3aHHBIE C PEYbI0: BEpOATbHOE BOCIPHUSTHE, peyeBas MaMsTh, CIOBECHO-JIOTMYECKOE MblIUIeHHEe W 1p. 3. Huskwii ypoBeHb
CaMOOpraHu3alllu TMCUXUYECKON nesTenbHOCTH. HenopasBuTtue perynupyromed (yHKIMM pedyd HEraTUBHO BIMSET Ha (OPMUPOBAHUE BOJIEBBIX
npoueccos; y aereid ¢ THP ormeuaercs Oosee HU3KMI ypOBEHb MOKa3aTeleld MPOU3BOJIBHOIO BHUMAaHHS W 3allOMHUHAHUS, HEC(HOPMHPOBAHHOCTh
GyHKIMM TUITaHUPOBaHMUSI M KOHTPOJIA cBoell AedaTenbHOCTH. [loaToMy oOydueHue martemaruke oOydvaromuxcs ¢ THP HampaBneHo He TOJIbKO Ha
(¢bopMHpoBaHHME HavaJdbHBIX MAaTEMaTHMUECKUX 3HAHWM (TIOHSATHE YHUCIIA, BHIYMCIIEHUS, PEIIEHUE MPOCThIX apu(METHUYECKUX 3a/4ad U Jip.), HO U Ha
pelieHre psga KOPPEKUHMOHHO-PA3BUBAIOIIMX 3a/ad, OCHOBHBIMH U3 KOTOPBIX SBISIOTCS Pa3BUTHE CEHCOPHO-NEPLENTUBHBIX (DYHKIUH,
ofOecreunBarOMINX MOJHOIIEHHOE OCBOCHHME MAaTeMaTHYeCKHX OIEepaluii; pa3BUTHE BHUMAaHHS, MHaMSATH, BOCIPHUATHS, JIOTMUYECKUX OTIepanuit
CpaBHEHHUSA, KJIacCHU(PUKAIUM, CEpUAIIMH, YMO3AKIIOUYEHUsS; (HOPMUPOBAHWE W 3aKpEIVICHHE B pPeud aOCTPAaKTHBIX, OTBJICUYCHHBIX, 00O0OIIAIOIMINX
MOHSITUH.

B mpencraBieHHON mporpaMMe BBIIEISIOTCS CIEAyIOU[Me creurduueckue HampaBiieHus palOoThl: (opMHpoBaHHE pEUEBBIX U
IICUXOJIOTHYECKUX MEXAHHW3MOB, 00ECIEeUUBAIOIIUX YCIEIIHOCTh OBJIAZCHUS MATEeMaTUYECKOM AEATEIbHOCThIO U MPUMEHEHUs MaTeMaTH4eCKOTOo
ONbITa B MPAKTHYECKOW >KU3HM; Pa3BUTHE M COBEPILIEHCTBOBAHHE HEBEpOAJIbHBIX M BepOAJbHBIX NCUXMUYECKMX (YHKLUMN: BHUMaHMA, MaMSATH,
BOCIIPUSATHSL, JIOTHYECKUX ONEpaAINil CpaBHEHUS, KIIaCCU(UKAILIUH, CEPUALIUH, YMO3AKIFOUEHUH, MBIIUICHHS.

BrimenepeuniciienHple  mpoOiieMbl B pa3BUTHM  oOywaromuxcsi ¢ THP  gukTtyror HE0OXOAMMOCTh HIMPOKOTO  MPUMEHEHHUS
IIPAKTUKOOPUEHTUPOBAHHOTO OOYyYeHHs] MaTEeMAaTUKE, pealu3alii TECHON B3aMMOCBS3U C APYTMMHU Y4E€OHBIMH IMPEIMETaMU M KOPPEKIUOHHBIMU
Kypcamu: «OKpyKarollMid MHp» - PAaCHIMPEHHE CBEJCHMH O NMpEeAMETHOM M coluaibHOM Mupe; «PazButue peum» - (GopMupoBaHHE JIEKCUKO-
rpaMMaTHYeCKH CTOPOHBI pedd U CBA3HON peun»; «VHAMBHIyanbHblE W MOATPYNIIOBBIE JIOTONEIMYECKUE 3aHATUS» - PA3BUTHUE CIOTOBOM
CTPYKTYpPBI CIIOBa, NPEIYNPEXkACHUE U KOPPEKLIUS HApYILIEHUH YTeHUs U MCbMa, IPEOJI0JICHUE HHANBUYaIbHBIX HEJOCTATKOB PEYEBOI0 PA3BUTHUS;
IICUXOJIOTUYECKNE TPEHUHTH MO (OPMHPOBAHUIO M PA3BUTHIO BBICIIMX ICUXMYECKHMX IPOILECCOB, PETYIATUBHBIX IpoueccoB U T.A. Kpome Toro
YPOKM MaTe€MaTHKH TECTO CBS3aHbl C YPOKaMHU H300pa3UTEIbHOTO MCKYCCTBA, YPOKAMM TEXHOJIOTHH, a TaKKe JPYrUX MPEIMETHBIX ypOoKax, Ha
KOTOPBIX 3aKPEIUIAIOTCS 3JIEMEHTapHbIe T'€OMETPUUECKUE MOHATHUS, YUEHUKU y4daTcs M 3aKpeIUIIOT YMEHHUS U3MEpSTh OOBEKTbI, COOTHOCUTh HUX
MexXJly coO0oi, kinaccupunuponars. OCO3HAHUIO MMM IIKOJIBHUKOM MHOTHMX MaTEMAaTUYECKUX SBJICHHHM MMOMOTal0T METO/bl MOJAEIMPOBAHUS U
KOHCTPYUPOBAHUs, YTO 00Jer4yaeT 0CBoeHue o0IIero crnocoda peuieHus yueOHOU 3a1a4u, a Takke paboTy ¢ pasHbBIMHU CpeACTBaMU MH(OpMaIy, B
TOM YHCJIEe U TpaduiIecKuMu (TabynIa, TuarpaMma, cxema).

MecTo Kypca B y4eOHOM ILJIaHe



B ®enepanbHoM yueOHOM IJIaHE HA W3YYCHHE MATEMaTHKU B KaXKIOM KJIacCe HAYaJIbHOM LIKOJIBI OTBOIUTCS 4 yaca B HEJEI0, Bcero 672
(540) gacos. U3 uux: B 4 kimacce — 136 gacos.

2. Copaepxanue yueoHnoro npeamera «MaremaTuka» 4 Kjacc

Yucia 1 BeJMYHHbI

Yucna B mpenenax MWIIMOHA: YTEHHE, 3alHCh, MOpa3psAAHOE CpaBHEHHUE yrnopsaodeHue. Yucno, Gosbliee MM MEHblIee JaHHOTO YuCia Ha 3aJlaHHOE
YHCJI0 pa3psIHBIX €IUHMUIL, B 3alaHHOE YUCIIO pas.

Benuuunsl: cpaBHEHHE 00BEKTOB MO Macce, [UIMHE, MO JH, BMECTUMOCTH.

EaunuIel Maccel — IEHTHEP, TOHHA; COOTHOLIEHHS MY €IUHUIIAMH MaCCHI.

Enunuiiel BpemeHu (CyTKH, HEJENs, Mecll, TO/, BEK), COOTHOIIEHHE MEX/Ty HUMH.

Eaunuiiel n1avHbl (MUJUTMMETP, CAHTUMETP, JELHUMETp, METp, KUJIOMeTp), miiomiaan (KBaJpaTHbIH METp, KBaJpaTHbIH CAHTUMETP), BMECTUMOCTH (JIUTD),
CKOPOCTH (KHJIOMETPBI B 4ac, METPBI B MUHYTY, METPBI B CEKYH/y); COOTHOLIEHHE MeX 1y exuHuIamMu B mpenenax 100 000.

Jlonst BeMUYMHBI BpEMEHH, MACChl, UTHHBI.

Apudmernyeckue qeHcTBUS

[InceMeHHOE CTIOKEHHWE, BBEIYMTAHWEC MHOTO3HAYHBIX YHCENl B Tpenenax MWumoHa. [IMCbMEHHOE YMHOXEHHE, ASeHHEe MHOTO3HAYHBIX YHCeT Ha
OJTHO3HAYHOE/ IBy3HauHOE Ynciio B npeaenax 100 000; nenenue ¢ ocratkoMm. Y MuOkeHHe/ nenenue Ha 10, 100, 1000.

CaoiicTBa apu(pMETHUECKUX JACHCTBUI M UX IPUMEHEHHUE I BhIYKCIeHUH. [Torck 3HaYeHUsT YMCI0BOTO BhIPAXKCHHUS, COEPIKAIIEI0 HECKOJIbKO ACHCTBUN
B nipeaenax 100 000. ITpoBepka pe3ynabTaTa BEIYHCICHUH, B TOM YHCIIEC C TTOMOIIBIO KalIbKYIITOpPA.

PaBencTBo, copeprkaliee HEM3BECTHBIN KOMIIOHEHT apUQMETHUECKOT0 ICHCTBHUS: 3aIKCh, HAXOXKJICHUE HEM3BECTHOTO KOMITOHEHTA.

YMHOXEHHE U JEJIEHUE BETUYUHBI HA OJHO3HAYHOE YHUCIIO.

TexcToBbI€ 3a1a4n

Pabora ¢ TekcTOBOH 3amadeii, pelieHHEe KOTOPOH COMEPIKUT 2—3 ACHCTBHUSA: aHAIW3, HPEACTABACHHE HAa MOJCIH, IUIAHUPOBAHHME W 3aIIUCh PCIICHHS,
MPOBEpKa pEIIeHWs W OTBeTa. AHAIN3 3aBHCHMOCTEH, XapaKTepH3YIOIIUX TIPOILECCH: ABIKEHUS (CKOPOCTh, BpeMs, TNPOWIEHHBIH TyTh), pabOTHI
(TpoU3BOANTENHHOCTD, BpeMs, 00BEM paboTHl), KYIDIH-TIPOAaKH (IleHa, KOITUYEeCTBO, CTOMMOCTB) W PEIIeHre COOTBETCTBYIOMIMX 3aad. 3ajJadd Ha YCTaHOBJICHUE
BpeMeHH (Hadajo, MPOIOJDKATENHHOCTh U OKOHYAHUE COOBITHA), pacuéra KOIMYECTBa, pacxo/a, M3MEHeHH. 3a/1aui Ha HaXOXKICHUE IO BETHYNHBI, BETHYNHBI 10
e€ mome. PasHple crocoOBI pelieHws] HEKOTOPBIX BHUIOB HM3y4YeHHBIX 3a1ad. OQopmileHHe pemieHus MO JEHCTBHSIM C IMOSICHEHHWEM, IO BOMPOCaM, C ITOMOIIBIO
YICIIOBOTO BBIPAKECHUSI.

IIpocTpancTBeHHbIE OTHOLIEHHUSI H TeoMeTpUYecKkHe (pUrypol

Harnsinaelie npenctaBiaeHus: O CHMMETPHU.

OKpy>KHOCTb, KpYI': paclo3HaBaHUE U U300paKeHUE; MIOCTPOCHUE OKPYXKHOCTU 3aJaHHOro paguyca. [locTpoeHre n3ydyeHHbIX T€OMETPUYECKUX GUryp c
MTOMOIIBIO IMHEHKH, YTOJIbHUKA, TUPKYJIS.

[IpocTpancTBeHHBIE TeOMeTprUecKue GUrypsl (Tena): map, Ky0, UHIMHAP, KOHYC, TUpaMHUIa; pa3indeHue, Ha3bIBaHHE.

KoncrpynpoBanue: pasouenne Gurypsl Ha IpsSMOYTOIbHUKH (KBAaJpaThl), COCTaBICHHE GUTYP U3 MPSMOYIOJIbHUKOB/KBaIPaTOB.



[epumerp, mutomane GUrypsl, COCTABICHHOW U3 ABYX-TPEX MPSIMOYTOJLHUKOB (KBaIpaToB).

MaremaTnuyeckasi HH(pOpMaLU

Pabota ¢ yTBep:kIeHUAME: KOHCTPYHPOBaHHUE, TPOBEPKA HCTHHHOCTH; COCTaBJICHHE M MPOBEPKA JIOTHUECKUX PACCYKICHUH MPH PELICHUH 3a1a4.

JaHHBIE O peanbHBIX Mpoleccax M SBJICHUSAX OKPYKAIOLIero MHpa, MpeACTaBiICHHBIE Ha JAMarpaMMax, cxeMmax, B TaOmumax, Tekcrax. COop
MaTeMaTHYECKUX JaHHBIX O 3aJJaHHOM OOBEKTe (uKcie, BemuuuHe, reomerpuueckoil ¢urype). [lonck mHdopmanuu B cripaBodHON JHUTEpaType, ceth MHTepHeT.
3anuch nHGOPMAIMH B MIPEIIIOKEHHON Ta0JIUIlE, Ha CTOJIOUATON qUarpamMmme.

JocTynHbIe 3IIEKTPOHHBIE CPEACTBA O0YYEHUS, MOCOOMS, TPeHAXEPHI, UX HMCIONB30BAaHUE MOJ PYKOBOJCTBOM II€Aarora W caMocTosTensHO. [IpaBuia
OezomacHOl pabOTBl € AJIEKTPOHHBIMHA HWCTOUYHWKaMH wH(popMmanuu (d7eKTpoHHas QopMa y4eOHHMKA, JJIEKTPOHHBIC CJIOBapH, OOpa30oBaTElbHBIC CAMTEHI,
OpPHEHTHPOBaHHBIE Ha JeTel MIIJIIIIEro MIKOJILHOTO BO3PacTa).

AJITOPUTMBI pelieHusl yueOHBIX U MPAKTUYECKHX 3a/1a4.

YHuBepcaabHble yueOHbIe AeiicTBUSA

Yuueepcanvnuvle noznasamenvhule yueOnvie Oelicmeusi:
— OpPUCHTHUPOBATLCA B HBy‘IeHHOﬁ MaTeMaTHYeCKON TCPMUHOJIOTHU, UCITIOJIB30BaTh €€ B BBICKA3bIBAaHUSIX U PacCCyKACHUAX
— CpaBHHBATh MaTeMaTHYECKHE OOBEKTHI (YHCIa, BETUYUHBI, TeOMETpHIEecKre (PUTYpPHI), 3aMUChIBATh IPU3HAK CPABHEHHUS,
— BBIOMpPATh METOJ| PEIICHHS MaTeMaTHYeCKOW 3aJadd (aJrOpuTM JIeMCTBHS, MPUEM BBIUMCIEHUS, CIOCOO pEIIeHHus, MOJIETUPOBAHNE CUTYallnH,
repebop BapUaHTOB);
— oOHapyXUBaTh MOJICITH N3YYEHHBIX TEOMETPHUYECKHUX (PUTYP B OKPYXKAIOIIEM MHUDE;
— KOHCTPYHPOBaTh TeOMETPHUYECKYI0 (UTYpy, 00JaNaronIyto 3aJaHHBIM CBOWCTBOM (OTPE30K 3aJaHHOW JIJIMHBI, JIOMaHas ONpENeNEHHOW JITHHBI,
KBaJIpaT C 3aJJAHHBIM TIEPUMETPOM);
— KIacCu(UIIUPOBATH OOBEKTHI 10 1—2 BHIOPAHHBIM IIPU3HAKAM.
— COCTaBJIATH MOJICITb MATEMAaTHIECKON 3a]1auu, IPOBEPSITh €€ COOTBETCTBHE YCIOBHM 33]1a4H;
— OIpenensaTh C MOMOIIbI0 IMU(POBEIX M aHAIOTOBBIX MPHUOOPOB: MacCy MpeaMeTa (IIEKTPOHHBIE W THPEBBIE BECHI), TEMIEpaTypy (TpaayCHUK),
CKOpPOCTb JBM)KEHUS TPAHCIIOPTHOTO CPENCTBa (MaKeT CIUAOMETPa), BMECTHMOCTH (C TIOMOIIBI0 N3MEPUTEIBHBIX COCY/IOB).
Paboma ¢ ungpopmayuei:
— TIPEICTaBIATH HH(POPMAITHIO B Pa3HBIX (hOpMax;
— U3BIEKATh U HHTEPIPETUPOBATh HHPOPMAIIUIO, TPEACTABICHHYIO B TA0IUIIE, HA JUATPAMME;
— HCIONB30BaTh CIIPABOYHYIO TUTEPATYPY JJIs MOMCKa UHPOpMAIH, B TOM dncie MHTepHeT (B YCIOBUAX KOHTPOIUPYEMOTO BBIXO/A).
Yuueepcanvhvle kommynuxamuenvle yuebmvie Oeicmeust:

— HCHONB30BaTh MATEMaTHUECKYIO TEPMUHOIOTUIO JJIS 3alIMCH PELICHUS IPEIMETHON I PaKTHYECKOH 3a1a4u;
— IPHUBOAUTH IPUMEPHI X KOHTPIPUMEPHI IJIs IIOATBEP K ACHUS/OTIPOBEPKEHUS BBIBOJIA, THIIOTE3BI;

— KOHCTPYHPOBAaTh, YATATh YUCIOBOE BHIPAKCHHUE;

— ONHCHIBAThH MPAKTHYECKYIO CUTYALMIO C UCIIOIb30BAaHUEM U3YYECHHON TEPMUHOIOTHH;

— XapaKTepH30BaTh MaTEMaTHUYECKHE OOBEKTHI, SIBJICHUS U COOBITHS C TIOMOILBIO N3yYEHHBIX BEITHYHH;



— COCTaBJIATh MHCTPYKIIHIO, 3aIIMCHIBATH PACCYKIACHUE;

— WHUIMHAPOBATH 00CY)KICHUE Pa3HBIX CIIOCOOOB BBHIMOTHEHHS 3aIaHHsI, TTOUCK OITHOOK B PEIIICHUH.

Vuueepcanvhvie pecynsmughvle yueOHbvie Oeucmeus:

— KOHTPOJHMPOBATH TPABHIBHOCTh W TOJHOTY BBIMIONHEHHS aJTOpPUTMa apH()METHUCCKOTO ICHCTBHUS, PEIICHHMs TEKCTOBOW 3aJauH, MOCTPOCHHUS
TreOMETPUIECKOM (PUTYPBI, H3MEPECHUS;

— CaMOCTOSITENBHO BBIIOJIHATH IPUKUJIKY U OLIEHKY PE3YJIbTATa U3MEPEHUN;

— HaxOJIUTh, UCTIPABIISATh, TPOTHO3UPOBATH TPYJHOCTH U OMIMOKU U TPYJHOCTH B PEIICHUH yIeOHOH 3a1auH.

Cosmecmuas 0esimenbHOCmb:

— y4YacTBOBAaTh B COBMECTHOW JEITEIBHOCTH: JOTOBAPHMBATHCS O CITOCOOE PEIIEHUs, PACIpPENeNaTh paboTy MEXIy YIeHAMHU TPYIIsl (HampuMep, B
cllydae pelleHus 3ajad, TpeOyIoIuX nepedopa OOIbIIOro KOJMUYeCTBa BApPUAHTOB), COrNIACOBBIBATh MHEHHS B XOJI€ ITOMCKA JI0KA3aTENbCTB, BHIOOpA
paIMoHaIBHOrO CII0Cc00a;

— JIOrOBapuBaThCS C OJHOKIACCHUKAMH B XOJI€ OPTaHMU3AIlMK MTPOEKTHON pabOTHI ¢ BeTHYMHAMHK (COCTaBJIEHHE PACIHCAHUS, MOACUYET JEHET, OIlEHKA
CTOMMOCTH M B€Ca IIOKYIIKHM, POCT U BEC YCJIIOBCKA, HpI/I6J'II/I)KéHHa$I OLICHKa paCCTOHHI/Iﬁ U BPEMCHHBIX HMHTCPBAJIOB; B3BCIIMBAHUEC, U3MCPCHHUC
TEeMITepaTyphl BO3/yXa M BOJBI), TeOMeTpHYecKUMHU purypamu (BHIOOp GOpMBI U JeTaliel P KOHCTPYUPOBAHUY, pacuér W pa3Merka, MPUKUIKA U
OI[CHKA KOHEYHOTO Pe3ybTaTa).

3. Ilmanupyemble pe3yabTaThl OCBOEHHUsI YUeOHOTO npeaMera «MaTeMaTuKa».
JIMYHOCTHBIE Pe3yJIbTAThI.

B pesynbrate mzydenus npeamera «Maremaruka» B HaualdbHOM IIKOJIE y oOydaromierocs: OyayT cOpMUPOBAHbI CIEAYIOLIUE JTHUYHOCTHBIE
pe3ynbTaThl:
- 0OCO3HaBaTh HEOOXOAUMOCTh U3yUEHUSI MaTEMaTHKHU JUIsl aalTalluu K )KU3HEHHBIM CUTYaIlUsIM, JJIsl pa3BUTHUS OOIIEH KylbTypbl YelIOBEKa; Pa3BUTHUS
CIOCOOHOCTH MBICIHTD, PACCYKIAaTh, BBIABUTATh MPEINOJIOKEHUS U T0Ka3bIBATh WM OTIPOBEPraTh UX;
- TIPUMEHSThH IPaBHJIa COBMECTHOM JIEATEIHHOCTH CO CBEPCTHUKAMM, MPOSIBIATH CIIOCOOHOCTh AOrOBapUBAThCS, JIUIUPOBATH, CIEA0BATh YKa3aHUSIM,
OCO3HABATh JUYHYIO OTBETCTBEHHOCTh U OOBEKTUBHO OLIEHUBATh CBOW BKJIAJ] B OOIINI pe3ysbTar;
- OCBaMBaTh HABBIKU OpPraHu3aliy O€30MacHOr0 MOBEACHHS B UHPOPMAILIMOHHON Cpe/e;
- IPUMEHATh MAaTEMATUKY JJIsl PELICHUs IPAKTUYECKUX 3a/1a4 B MIOBCEHEBHOM )KM3HU, B TOM YHCJIE IPU OKA3aHUM ITOMOILH OJHOKJIACCHUKAM, JIETSIM
MJIAJIIIETO BO3pacTa, OKPYKAOIIUM B3POCIIbIM;
- paboTaTh B CHUTyalUsX, PACHIUPSIONIUX ONBIT MPUMEHEHHS MaTEeMaTHMYECKUX OTHOIICHUNW B peaJbHOM >KM3HH, TMOBBIMIAIONIUX HHTEpEC K
HMHTEJUIEKTYaJIbHOMY TPYAY U YBEPEHHOCTh CBOMX CUJIAX MPU PEIICHUH MOCTABJICHHBIX 337a4, YMEHUE IIPE0I0JIeBaTh TPYAHOCTH;
- OLICHMBATh MPAKTHYECKHE W yueOHbIC CUTYallMU C TOYKU 3PEHUS] BOZMOXKHOCTH MPHUMEHEHMS] MAaTEMAaTUKH JUIS PAlMOHAIBHOTO U 3(P(HEKTUBHOTO
pelieHns yueOHbIX U KU3HEHHBIX TPOOIeM;
- 110 33JJAHHOMY aJTOPUTMY OLICHUBATh CBOM YCIIEXU B U3YYEHUU MAaTEMaTHKHU, B COBMECTHOH JI€ATENBHOCTH C MEeJarornyeckuM pabOTHUKOM HaMeyaTb
MyTU YCTPaHEHHs TPYAHOCTEH; CTPEMUTHCS YIIYOIsITh CBOM MaTeMAaTUYECKUE 3HAHUS U YMEHHUS;
- TIOJIK30BATHCS Pa3HOOOPA3HBIMU WH(GOPMAITMOHHBIMU CPEACTBAMHU JIJISl PEIIeHUS MPENI0KEHHBIX yUeOHBIX MTpo0iIeM, 3a1ad.



MeTtanpeaMeTHbIe pe3yJabTAThI.

K koH1y 00y4enust B HauanbHOM mkoje y odyuatomerocs ¢ THP dopmupyrores cienyromiye yauBepcaibHble YUeOHbIE ICHCTBUA.

YHuBepcaibHbIe MO3HABATE/IbHBIE yYeOHbIe AelicTBHSA:

1) bazosvle no2uieckue Oelcmaust:
- [0 33JIaHHOMY aJTOPUTMY YyCTAaHABIMBATh CBSI3W M 3aBUCHUMOCTH MEKIYy MaTEMATHYECKUMHU OOBCKTaMH (YacTh-IIENIO€; NPHYHUHA-CIICICTBHC;
MPOTSKEHHOCTD);
- MPUMEHSATH 0a30BbIC JIOTHYECKUE YHUBEPCAILHBIC ICHCTBUS: CPABHCHHE, aHAIIN3, KIIacCUpUKaIUs (TpyIIUpoBKa), 000 OIICHHE 110 3apaHee 3aJaHHbIM
KPUTEPHSIM;
- MpUOOpPETaTh MPAKTHYECKHUE TpapUuecKre M N3MEPUTETbHBIC HABBIKH [T YCIICITHOTO PEIICHHS YIeOHBIX W )KUTEHCKUX 3a/1a4;
- TIPEJICTABJIATH TEKCTOBYIO 3aj1ady, €€ pEIICHHE B BUJIC MOJICIIH, CXEMBbI, apH()METHUECKOH 3aITUCH, TEKCTAa B COOTBETCTBHH C MPEIJIOKEHHOW YIeOHOM
poOIeMoi.

2) bazoesvie ucciedosamenvexue 0eticmeust:
- POSIBJISITH CITOCOOHOCTH OPUEHTHPOBATHCS B YIeOHOM MaTepHualie pa3HbIX pa3/elioB Kypca MaTeMaTHKH;
- MIOHUMATh W QJICKBATHO HCIIOJIH30BaTh MATEMAaTHYECKYI0 TEPMHUHOJIOTHIO: pa3lii4aTh, XapaKTepH30BaTh, UCIIOJIL30BATh JIJIS PEIICHUS yICOHBIX U
MPAKTUYECKUX 3a/1a4;
- MPUMEHSATH U3yYCHHBIC METOIbI TO3HAHUS (M3MEpEHUE, MOJISIIMPOBAHHE, TIepeOOp BAPHAHTOR).

3) Paboma c ungpopmayuei.
- TI0J1 pYKOBOJICTBOM II€IarOTHYecKoro pabOTHHKA HAXOAUTh M UCHOJB30BaTh IS PEeLICHUS yUeOHBIX 3a[1a4 TEKCTOBYIO, rpadMuecKyo HHPOPMAIUIO
B Pa3HbIX UCTOYHHKAX WH()OPMALIMOHHON CPEIbL;
- YUTaTh, MHTEPIPETUPOBATH I'PAPUUECCKU MTPEACTABICHHYIO MPOCTYI0O HHPOPMAIHIO (CXeMy, TaOJIUIly, TUarpaMmmy, IpYyryi MOJIEIb);
- MPEeACTaBIATh MHGOPMAIMIO B 3aJaHHOW (Gopme (IMOTOJHATH TaONHILy, TEKCT), (GOpMyIupoBaTh YTBEPKIACHHE IO OOpa3ily, B COOTBETCTBUHU C
TpeOOBaHUAMHU YUeOHOM 3a/1a4H;
- IPUHUMAThH MpaBuiIa, 6€30MaCHO UCIOIb30BATh MpeIiaraeMble JIEKTPOHHBIE CPEJICTBA M HICTOYHUKH UH(OPMALIUH.

YHuBepcajibHble KOMMYHHKATHBHBIE yueOHbIe TeficTBUA:
- B COBMECTHOM JESITeNbHOCTH MOJI PYKOBOJCTBOM I€IarorH4ecKoro pabOTHHKA KOHCTPYHPOBATh YTBEPKIACHUS, TPOBEPITh UX UCTUHHOCTh; CTPOUTH
JIOTUYECKOE PACCYKICHUE;
- MCIIOJIb30BaTh TEKCT 3aJaHus sl OOBsICHEHHsI crioco0a U X0Ja pelIeHHs] MaTeMaTH4ecKon 3a1aun; GopMyaupoBaTh OTBET C YYETOM CTPYKTYpHI U
CTETeHH BBIPAKEHHOCTH PEUEBOTO HAPYILICHHUS,
- KOMMEHTHUPOBATh MPOLIECC BBIYUCICHUS, TIOCTPOCHUS, PEIICHHUS;
- C YUETOM CTPYKTYPBI U CTETIEHU BBIPAKEHHOCTH PEYEBOT0 HAPYIICHUsI OOBSCHATH MOJTYYCHHBIN OTBET C UCIOIb30BAaHUEM W3YYEHHON TEPMHHOJIOTHH;
- C Y4ETOM CTPYKTYpPBI M CTEHICHH BBIPAKEHHOCTH PEUYEBOr0 HAPYILEHUS B MPOIECCE TUAIIOTOB MO O0OCYKACHUIO U3YYEHHOTO MaTepuana — 3a7aBaTh
BOIPOCHI, BEICKA3bIBATh CY)KJIEHUS, OIICHUBAThH BHICTYIUICHUSI YYACTHUKOB, IPUBOJAUTH JOKA3aTENbCTBA CBOEH MPABOTHI, MPOSIBIISTH STHKY OOLIECHUS;
- CcO3/1aBaTh MO 33/IaHHOI cXeMe B COOTBETCTBUM C Y4eOHOU 3adaueil TEeKCThl Pa3HOTO BHUAA — OINHUCAHUE (HANPUMEp, T€OMETPUUYECKON (QHUTYPHI),
paccyxaeHue (K mpuMepy, pH pelieHnu 3aauu ), UHCTPYKIUA (HapuMep, U3MepeHne AIMHBI OTPE3Ka);



- OPUCHTUPOBATHCS B AlITOPUTMAX: BOCIIPOU3BOJIUTH, JIOTIOJNHSTH, HCIIPABIISITH I OPMUPOBAHHBIC; COCTABIISITH 10 AHAJIOTUH;
- CAMOCTOSTEJIBHO COCTABJIATh TEKCThI 3a/IaHUM, aHAJIOTUYHbBIE TUIIOBBIM U3YYEHHBIM.

YHuBepcadbHbIe PeryJIsTHBHBIE YUeOHbIe NeliCTBUS:
1) Camoopeanuzayus:
TUTAHUPOBATH TAIBI MIPEICTOSIICH PabOTHI, ONIPENSNIATh IMOCICIOBATEILHOCTh YUECOHBIX ICHCTBUN;
BBITIOJTHATH TIPpaBHiIa 0€30MaCHOTO HUCIIOJIb30BAHMS AJIEKTPOHHBIX CPEICTB, MPEeIaracMbIX B Iporiecce 00ydeHusl.
2) Camorxonmpony.
OCYIIECTBJISITh KOHTPOJIb MPOIIecca U pe3yibTaTa CBOEH JAESITEIIbHOCTH; 00bEKTUBHO OLICHUBATH UX IO 33JaHHOMY aJITOPUTMY;
BBIOMpATh U NPH HEOOXOAUMOCTH KOPPEKTHPOBATH CIIOCOOBI IEHCTBHIA;
O] PyKOBOJICTBOM TEJarOrHYeCKOT0 pabOTHHKA HAXOJUTh OIIMOKK B CBOEH paboTe, yCTaHABIWBATh WX MPUUYMHBI, BECTH MOUCK MyTEH MPEOI0ICHUs
OLINOOK.
3) Camooyenxka:
MPEABUICTh BO3MOKHOCTh BO3HUKHOBEHHSI TPYJHOCTEH U OMIMOOK, MpEeaycMaTpUBaTh CIIOCOOBI MX MpeaynpexacHus ((popMymupoBaHue BOIPOCOB,
oOpareHue K yueOHUKY, JOTOTHUTEIHHBIM CPEJICTBAM 00YUEHUS, B TOM YHCIIC AIEKTPOHHBIM).

CoBMecTHasl 1eATEIbHOCTD:
y4acTBOBATh B COBMECTHOM JIEATEIbHOCTH: PaclpeelisaTh paboTy MKy WICHAMH IPYIIbI (HAIPUMEp, B Cllydae pelieHus 3a1a4, TpeOyonmx nepedopa 00IibInoro
KOJIMYECTBA BAPUAHTOB, MPUBECHUS MPUMEPOB W KOHTPIIPUMEPOB); COINIACOBBIBATH MHEHHsS B XOJi¢ MOMCKA J0Ka3aTelIbCTB, BbIOOpA PalMOHAIBHOIO CIOCO0a,
aHanv3a nHpOpMaIHH;
OCYILIECTBJIATh COBMECTHBIH KOHTPOJIb M OLCHKY BBINOJHSEMBIX JCHCTBUIl MO 3aJaHHOMY alrOpUTMY, HPEIBHICTH BO3MOXKHOCTH BO3SHHKHOBEHHS OIIMOOK M
TPYAHOCTEH, IIPEAyCMaTPHBATh IIYTH UX MPEILYHPEKICHUSL.

IIpexMeTHbIE pe3yJIbTATHI.

K xoHIily o0yueHus B 4eTBepPTOM KJiacce 00y4JaroIuics HayquTCs:

- YUTAaTh, 3AIUCHIBATh, CPABHUBATH, YIIOPSI0YMBATH MHOTO3HAYHBIC YHCIIA;

HAXOJIUTh YUCIIO OOJIbIIIee/MEHbIIIEE JAHHOTO YUCIIa Ha 33JJAHHOE YKCIIO, B 33/IaHHOE YHCIIO pa3;
- BBITIOJIHATD apu(pMeTHIeCKue NIEHCTBHS: CII0KECHUE U BBIYUTAHHE C MHOTO3HAYHBIMH YUCIIaMH MMChbMEHHO (B mipesenax 100 — ycTHO); yMHOXKEHUE U
JIeTICHHEe MHOTO3HAYHOTO YHCIIa Ha OJJHO3HAYHOE, IBY3HAYHOE YMCIIO MUCbMEHHO (B mpeaenax 100 — ycTHO); JeleHre ¢ 0CTaTKOM — HMHUCHbMEHHO (B
npeaenax 1000);
- BBIYMCIISITh 3HAYCHUE YMCIIOBOTO BBIpAXKEHUS (CO CKOOKamu/0e3 CKOOOK), CONepkKalero NEHCTBUS CIIOKEHUS, BBIYUTAHUS, YMHOXKCHHUSI, JICTICHUS C
MHOTO3HAYHBIMH YUCIIAMH;
- HCTIOJIL30BATh NIPY BBIYMCICHHUAX U3YUYCHHBIC CBOMCTBA apU(METUUCCKUX JICHCTBUH;
- BBITIOJHATh MPUKHUAKY PE3ylbTaTa BBIYMCICHUHN; OCYIIECTBISATh MPOBEPKY MOIYyYEHHOTO Pe3yibTaTa MO KPUTEPHUSM: TOCTOBEPHOCTh(PeaabHOCTh),
COOTBETCTBUE MPABUITY/ANTOPUTMY, & TAKXKE C MOMOIIBIO KaTbKYIATOPA;
- HaXOJIUTh JIOJIO BEIMYMHBI, BEIMYUHY TI0 ee J0JE;



- HaXOJUTh HEM3BECTHBI KOMIIOHEHT apu(hMETHUECKOTO ACHCTBUS;

- HCII0JIb30BaTh €MHUIIBI BEJMUMH IPU PELLICHUY 3a/1a4 (JUIMHA, Macca, BpeMs, BMECTUMOCTb, CTOUMOCTb, IUIOIIA](b, CKOPOCTH);

- UCIIOJIb30BaTh IIPU PEIICHUHU 3aJad €AMHULBI JUIMHBI (MHWUIMMETP, CAHTUMETP, ACLUHUMETP, METpP, KUIOMETP), Macchl (rpaMM, KHJIOTpaMM, LIEHTH e,
TOHHa), BpEMEHM (CEKyHJa, MHUHYTa, 4Yac; CYTKH, HEIeNs, MEecCAl, T0J, BEK), BMECTUMOCTU (JIUTP), CTOMUMOCTH (Komeika, pyOib), MIOLIAAH
(KBaJpaTHBIN METp, KBaJApaTHBINA JELIMMETP, KBAAPATHBIA CAHTUMETP), CKOPOCTH (KHWJIOMETP B 4ac, METP B CEKYHIY);

- UCIIOJIb30BaTh MPHU PEIICHUH TEKCTOBBIX 3a/1a4 U B MPAKTUUYECKUX CUTYALUSX COOTHOIIEHMSI MEXAY CKOPOCTbIO, BPEMEHEM M MPOMIEHHBIM IIyTEM,
MEX]ly IPOU3BOIUTEILHOCTBHIO, BPEMEHEM U 00BbEMOM PabOTHI;

- OTIPENeNAThH C MOMOIIBIO U(PPOBBIX ¥ aHAJIOTOBBIX MPHOOPOB Maccy NMpeaAMEeTa, TEMIIEpATypy (HampuMep, BOJbI, BO3AyXa B IOMEIIEHUH ), CKOPOCTh
JBUKEHUS] TPAHCIIOPTHOTO CPEJICTBA; ONMPEAEIATh C MOMOIIbIO U3MEPUTENBHBIX COCYJI0OB BMECTUMOCTbD; BBIMOIHATh MPUKUIKY U OLEHKY pe3yJibTaTa
U3MEPEHUN;

- pemarh TEKCTOBbIE 337ayd B 1—3 NeHCTBUS, BBINOJHATh NpeoOpa3oBaHUE 3a/laHHBIX BEJIMYMH, BHIOMPATh MPU PELIEHUH MOIXOJSIIUE CIOCOOBI
BBIYMCIICHUS, COYETass YCTHbIE W THMCbMEHHbIE BBIYMCICHUS W HUCIHOJb3Ys, MPU HEOOXOJMMOCTH, BBIUMCIUTEIbHBIE YCTPOWCTBA, OLIEHUBATh
MOJIyYE€HHBIH pe3yabTaT M0 KPUTEPHSIM: IOCTOBEPHOCTh/PEAIbHOCTh, COOTBETCTBUE YCIIOBHUIO;

- pemaTth MPaKTUYECKUE 3a/1a4yM, CBA3aHHBIE C MOBCEIHEBHOM *U3HBIO (HAa MOKYIKH, JBM)KEHUE U T.IL.), B TOM 4HCJe, C U30bITOYHBIMU JTAHHBIMHU,
HaXOJUTh HEAOCTAIOIIYI0 HHGOpMalMio (HampuMmep, U3 TaONUI, CXeM), HaXOJAUTb M OLEHUBATh DPA3JIUYHBIE CIOCOOBI PEIIEeHHS, MCIOJIb30BaTh
MOAXOIAIINE CIIOCOOBI TPOBEPKH;

- pa3nuy4aTth, Ha3bIBaTh FT€OMETPUUECKHE (PUTYPBI: OKPYKHOCTb, KPYT;

- U300pakaTh C MOMOILBIO HUPKYJISA U IMHEHKH OKPYKHOCTb 3aJJAHHOTO pajinyca;

- pasnuyarh M300pa)K€HUs MPOCTEHIINX MPOCTPAHCTBEHHBIX (UIyp: mIapa, KyOa, IMIMHApA, KOHyca, MUPaMM[bl; PaclO3HaBaTh B IMPOCTEHUIIMX
cllydasiX IPOEKIUH MPEIMETOB OKPYXKAIOIIEro MUpa Ha IIOCKOCTS (I10J1, CTEHY);

- BBITIOJIHATH pa3OreHne (MOKa3bIBaTh HA PUCYHKE, YEPTEKE) MPOCTEHIIIEH COCTaBHON (PUTYPHI Ha MPSMOYTOJIBHUKA (KBaJIpaThl), HAXOAUTH MTEPUM ETP
Y TJI0Maa6 (PUTyp, COCTABICHHBIX U3 JIBYX-TPEX MPSIMOYTOJBLHUKOB (KBaIPaTOB);

- pacro3HaBaTh BEpHbIC (MCTUHHBIE) U HEBEPHBIE (JIOXKHBIE) YTBEPKICHUS; IPUBOAUTE IIPUMEDP, KOHTPIIPUMED;

- (opMynrpoBaTh yTBEp)KICHHUE (BBIBO), CTPOUTH JOIMUECKUE pacCyKACHUs (0QHO-/ABYXIIAaroBble) ¢ UCIOIb30BAHUEM U3YUEHHBIX CBA30K;

- KJIacCU(ULMPOBATh OOBEKTHI IO 33JaHHBIM/CaMOCTOSITEIbHO YCTAHOBIIEHHBIM OJJHOMY-/BYM IPU3HAKaM;

- U3BJIEKAaTh M UCIOJIb30BATh Ul BBIIOJIHEHUS 3aJaHUH M PELIeHUs 3a/1a4 MHPOPMALIUIO, IPEJCTABICHHYIO B IIPOCTEHIINX CTOI0YATHIX AUarpaMmmax,
TaOJIUIAX C JAHHBIMU O pealIbHBIX MPOLECCAaX M SBJICHUAX OKPY)KAIOIIEero Mupa (Harpumep, KajleHIaphb, paclUCcaHue), B MpeIMeTax MOBCEAHEBHOM
KHU3HU (Harpumep, c4eT, MeHI0, Ipaic-JIUCT, OObsBICHHE);

- 3aI0JIHATH JTAHHBIMU MIPEJUI0KEHHYIO TaOIHIly, CTOJIOUATYIO 1MarpamMmy;

- HCIOJB30BaTh (POPMAIM30BAHHbIE OMMUCAHMS IOCIEA0BATEILHOCTH JI€HCTBUN (QIrOpUTM, IJIaH, CXEMa) B MPAKTUUECKUX U Y4EOHBIX CUTYaLMsX;
JOTOJIHATH aITOPUTM, YIOPSAA0UYUBATH IATH AITOPUTMA;

- BBIOMPATh PALlMOHAIBHOE PELICHHE;

- COCTaBJISITh MOJIEJIb TEKCTOBOM 3aJ]a4ui, YHCIOBOE BBIPAXKCHHUE;



- KOHCTPYUPOBATh X0/ PEIICHU MaTeMaTHUECKOM 3a/1auu;
- HAXOJUTh BCE BEPHBIC PEUICHUS 3a/1a4 U3 MPEJIOKEHHBIX.

4 KJIACC IlpoBepsieMble TPeOOBAHHSA K Pe3yJIbTATAM OCBOEHNSI OCHOBHOI 00pa30BaTeIbHOM MPOTrpaMMbl

Kon [IpoBepsieMbie MTpeIMETHBIEC PE3YIILTATHl OCBOCHHUSI OCHOBHOM 00pa30BaTEeIbHOM MPOrpaMMbl HAYaJILHOTO OOIIETO
IIPOBEPAEMOTO o0pa3oBaHus
pe3yJbrara

1.1 YUTAaTh, 3AMIUCHIBaTh, CPABHUBATH, YIIOPSAOYMBATh MHOIO3HAYHbIE YHCIIA

1.2 HaXOJUTh YUCIIO, OOJIbIIEE UM MEHbIIIEE JAHHOTO YUCIIA HAa 33JAHHOE YKCJIIO, B 33IaHHOE YHCIIO pa3

1.3 BBITNIOJIHATH apU(PMeTHUYECKUE NEUCTBUA: CI0KEHHE U BEIUNTAaHUE C MHOTO3HAYHBIMU YHCJIaMU TUCbMEHHO (B npeaenax 100

— YCTHO), YMHOKEHHE U JIeJIeHEe MHOTO3HAYHOTO YKClia Ha OJJTHO3HAYHOE, IBY3HAUYHOE YMCII0 MUChbMEHHO (B npenenax 100
— YCTHO), JACJIEHNUE ¢ OCTATKOM — nuchMeHHO (B mpeaenax 1000)

1.4 BBIYHCIIATH 3HAYCHHUE YMCIIOBOTO BRIPAKEHHUS, COJIepKaIiero 2—4 apupMeTHIecKuX TEHCTBUS, HCITOJIb30BATh TIPH
BBIYMCIICHUSX 3YUYE€HHbIE CBOMCTBA apu(METHUECKUX JEHCTBUI

1.5 BBITIOJTHATH PUKHJIKY PE3YJIbTaTa BEIYUCICHHM, TPOBEPKY IMOTYICHHOTO OTBETA MO0 KPUTEPHSIM: IOCTOBEPHOCTH
(peaTbHOCTB), COOTBETCTBHE MPABHIITY (AJITOPUTMY), a TAKXKE C MOMOIIBIO KAJBKYJISTOPA

1.6 HAaXOJHTh JIOJIIO BEJIMYMHBI, BEJIMYUHY 1O €€ J0JIe

1.7 HaxOJIUTh HEM3BECTHHIN KOMIIOHEHT aprU(PMETHIECKOTO JACHCTBUS

1.8 HCIIONB30BaTh IIPH PEIICHUH 3a/1a4 SIUHUIIBI JTHHBI (MAJUTUMETP, CAHTHMETP, ACITUMETD, METP, KAIOMETP), MacChl (Tpamm,

KHJIOTpaMM, IIeHTHEp, TOHHA), BpeMEHH (CeKyH/a, MUHYTa, 4ac, CyTKH, HEMIENs, MECSI], TOJT), BMECTUMOCTH (JIUTpP), CTONMOCTH
(xometika, py0ib), MIIOMIA TN (KBaAPATHBIN METP, KBaIPATHBIA IEIIMMETP, KBaIPATHBIA CAHTUMETP), CKOPOCTH (KHIIOMETP B 4ac)

19 HCIOJIB30BAaTh IMPU PCIICHUU TEKCTOBBIX 3a4a4 U B IIPAKTUYCCKUX CUTYAUAX COOTHOIICHHUA MEKIY CKOPOCTbIO, BDEMEHEM U
MIPONACHHBIM ITyTEM, MEXIY TPON3BOIUTENIFHOCTEIO, BpeMEeHeM 1 00hEMOM pabOTHI

1.10 OTIPEJIEIIATh C MOMOILBIO U(PPOBBIX U AHAJIOTOBBIX TPUOOPOB MacCy MpeaMeTa, TEMIIEPaTypy, CKOPOCTb IBUKEHHS
TPAHCIIOPTHOTO CPEJCTBA, BMECTUMOCTH C MMOMOIILI0 U3MEPUTENBHBIX COCY/IOB, MPUKHJIKY U OLIEHKY pe3yJibTaTa
U3MEpECHU I

1.11 peliaTh TeKCTOBBIC 3a/1a4uu B 1—3 AeiicTBUSI, BBITIOIHATH IPE0Opa30BaHue 3aJaHHBIX BEJIMYUH, BHIOUPATh MPU PELIICHUH

IIoaAXo A1 CII0COOBI BBIUUCJICHUS, COUCTAasl YCTHBIC U ITMCbMCHHBIC BBIYUCIICHUS U UCIIOJIB3Y: ITPpHU HCO6XOI[I/IMOCTI/I
BBIYHCJIIMTCIIBHBIC YCTPOﬁCTBa, OOCHHMBAThb HOHy‘lGHHLIfI PE3YIbTAT 11O KPUTCPUAM: PCAJIBHOCTH, COOTBETCTBUC YCIIOBUIO

1.12 peuaTth MPAKTHYCCKUC 3aauU, CBA3aHHBIC C MMOBCEAHEBHOM KU3HbBIO, B TOM YHUCJIC C M30BITOYHBIMHU JaHHbIMHU, HAXOJUTH
HCIOCTAOIYIO HH(bOpMaHHIO (HaHpI/IMep, n3 Ta6J'II/II_I, CXGM), HaxXOJUTh PA3JINIHBIC CITOCOOBI PpCHICHUA




1.13

pa3nuyaTh OKPYKHOCTb M KPYT, H300pakaTh C MOMOIIBIO HUPKYIIS U JIMHEHKH OKPY>KHOCTb 33JJAHHOTO pajuyca

1.14 PaznuuaTh n300pakeHus MPOCTEHITNX MPOCTPAHCTBEHHBIX (DUTYP, PACIIO3HABATH B MPOCTEHIIUX CITydasiX MPOCKIHH
IIPEIMETOB OKPYKAIOLIET0 MUPa Ha INIOCKOCTh

1.15 BBITIOJTHAT pa30MeHHne MPOCTEHIIEH COCTaBHOM (PUTYpPHI HAa IPSIMOYTOJIBHUKHU (KBAAPAThl), HAXOIUTH MEPUMETP U IIJIOMIA b
(GuUryp, COCTaBICHHBIX U3 ABYX-TPEX MPSIMOYTOJbHUKOB (KBaPaTOB)

1.16 pacrno3HaBaTh BEpHbIe (MCTUHHbBIE) U HEBEPHBIE (JIOJKHBIE) YTBEPKICHUS, IPUBOIUTH IPUMEP, KOHTPIPUMED

1.17 (dbopmMynHupoBaTh yTBEpKACHUE (BBIBOJ), CTPOUTH JIOTHIECKUE PACCYKICHHS (ABYX-TPEXIIArOBHIE)

1.18 KJaccu(uUIMpoBaTh 0OBEKTHI N0 33JAHHBIM WJIM CAMOCTOSITENIbHO YCTAHOBJICHHBIM OJTHOMY-JIBYM IIPH3HAKaM

1.19 M3BJIEKAaTh U MCIOJIB30BATh /ISl BHIMOJIHEHU 3a/laHUl U pelieHns 3a/1a4 UHPOPMaIHIO, IPEICTABICHHYIO Ha IPOCTEHIINX
CTOJIOUATHIX AMarpaMMax, B TaOJIMIIaX ¢ JaHHBIMU O PEANIbHBIX MPOLECCaX U SIBICHUSX OKPYXKAIOILEro Mupa, B peiMeTrax
ITOBCETHEBHOMW KU3HU

1.20 3aMOJHATH JaHHBIMU MPEIJIOKEHHYIO TabJIUIy, CTOJIOUATYIO TMarpaMMy

1.21 HCI0JIb30BaTh (hOpPMaTN30BaHHBIE ONMMCAHUS MOCIEI0BATEIbHOCTH IEHCTBUM (aITOPUTM, TUIaH, CX€Ma) B MPAKTUYECKUX U
y4eOHBIX CUTYaIUSX, JOTIOJHSTH aJITOPUTM, YIOPSIOUMBATh IIaru alrOpuT™Ma

1.22 COCTaBJIATh MOJIEIb TEKCTOBOM 3aJlau, YUCIOBOE BhIpAXKEHUE

1.23 BBIOMPATH pallMOHAIBHOE PEIICHHE 3a]a4l, HAXOJUTh BCE BEPHBIC PEIICHHS U3 MTPEITI0KEHHBIX

IIpoBepsiemMble 3JIEMEHTHI COAEPKAHUA

Kon

[IpoBepsieMblii JIEMEHT COJIEPHKAHUS

1 Ypcna ¥ BEJTHYUHBI
1.1 Uucna B mpenenax MAJUTMOHA: YTEHUE, 3aMUCh, TIOpa3psIHOE CpaBHEHUE, yHopsaodeHue. Yucio, 0obIiee Wik MEHbIIIEE
JAHHOTO YKCJIa Ha 3aJIaHHOE YHMCJIO PA3PsIHBIX €IMHMII, B 3aJAHHOE YUCIIO pa3
1.2 Benmuuunel: cpaBHeHHE 0OBEKTOB 10 Macce, JJIMHE, TJI0MAH, BMECTUMOCTH
1.3 EnuHu1b1 Macchl 1 COOTHOIIEHUS MEXIY HUMH
1.4 EnuHuie BpeMeHu, COOTHOIICHUS MEXKTy HUMH
1.5 Enunune! 1nuHel, miomanam, BMECTUMOCTH, CKopocTu. CooTHOLIEHHE MeXay eaquHunaMi B peaenax 100 000
1.6 J10J1s1 BEIMUMHBI BPEMEHU, MACChI, JTHHBI
2 ApudmMeTnueckue TeHCTBUS
2.1 [TuceMeHHOe cloKeHNe, BHIYUTaHNe MHOTO3HAUYHBIX YHCET B IIpe/eiax MIJUIHOHA. [[MchbMeHHOE YMHOKEHUE, IeJICHHE
MHOTO3Ha4YHBIX YHCEI Ha OJIHO3HAYHOE (ABY3HauHOe) yucio B npeaenax 100 000. [denenue c ocTaTkOM. Y MHOXKEHUE U
nenenue Ha 10, 100, 1000
2.2 CpoiicTBa apuMeTHUECKUX IEHCTBUI 1 UX MPUMEHEHHE JUIsl BhIunciaeHnid. [lorck 3HaueHUs YMCIOBOTO BHIPAYKEHUS,

COJIeprKallero HeckoJibKo aercteuid B npeaenax 100 000. [Iposepka pe3ynbpTaTa BHIYMCIECHUM, B TOM YHCJIE C TOMOUIBIO




KaJIbKYJIATOpa

2.3 PaBeHCTBO, coeprkaliiee HEM3BECTHBIM KOMIIOHEHT apu(METHUECKOTO ACUCTBUS: 3aHCh, HAXOXK/ICHUE HEU3BECTHOTO
KOMIOHEHTA
2.4 YMHOKEHHE U JIeJIeHHE BEJMYMHBI Ha 0JTHO3HAYHOE YHCIIO
3 TexcToBble 3a1aun
3.1 Pabota ¢ TekCTOBOM 3amauei, peleHne KOTOPOi COACPKUT 2— 3 NCUCTBHS: aHAIN3, PEACTABIICHUE HA MOICIH,
TUTAHUPOBAHUE U 3aIKCh PEUICHHUS, IIPOBEPKA PEIICHUS M OTBETa. AHAIN3 3aBHCUMOCTEH, XapaKTePU3YIOIIUX MPOIECCHI
JBYKEHUS], pabO0ThI, KYIJIH-TIPOJIAKH, H PEIICHHE COOTBETCTBYIOIIMX 3a/1a4
3.2 3aauy Ha YCTaHOBJICHUE BPEMEHU (HayaJlo, MPOJI0JDKUTENbHOCTh U OKOHYaHHE COOBITHS), pacuéTa KOJIMYecTBa, pacxo/a,
M3MEHEeHHs. 3a]Jaui Ha HaXOJKJCHUE JIOJIM BEJIMYMHBI, BEJIMYHUHEI 10 €€ J10J1e
3.3 PazHbIe criocoObl penieHnst HEKOTOPHIX BUIOB H3YYEHHBIX 3a/1a4
4 ITpocTpaHCTBEeHHBIE OTHOIIEHHUS U TEOMETPUYECKHE QUTYPHI
4.1 Harnsnsasle npencraBieHns 0 CHMMETPUUT
4.2 OKpyXHOCTb, KpYyT': pacrio3HaBaHue u u3oo0paxenue. [loctpoeHne okpyxHOCTH 3ajaHHOTO paanyca. [loctpoeHue
M3YYEHHBIX TEOMETPUIECKUX (PUTYp C TIOMOIIBIO JIMHEHKH, YrOJbHUKA, ITUPKYIs. Paznndaenue, Ha3pIBaHNE
MIPOCTPAHCTBEHHBIX FreOMeTpUUecKuX Guryp (Ten): map, Ky0, IMIUHAP, KOHYC, MUpaMUaa
4.3 KoHncrpynpoBanue: pazdbuenue Gurypbl Ha NpsSMOYTOJbHUKU (KBaIpaThl), COCTaBIEHHE PUTYp U3 MPSIMOYTOJIbHUKOB
(kBazpaToOB)
4.4 [Tepumerp, monaap GUrypbl, COCTAaBICHHOW U3 ABYX-TPEX MPSIMOYTOJIBHIUKOB (KBaIpaTOR)
5 Maremarnueckas nHGopMaIus
5.1 Paborta ¢ yrBepKIeHUAMU: KOHCTPYMPOBaHKE, IPOBEpKa UCTUHHOCTH. CocTaBiIeHNE U TPOBEPKA JIOTHYECKUX
paccyKJeHUH IpU pelIeHUH 3a/1a4
5.2 JlaHHBIE O peaNbHbIX IIPOLeccax U SBJICHUAX OKPYKAIOLIEro MUpPa, IPEACTaBICHHbIC Ha UarpaMMax, CXemax, B TabJIuIax,
TekcTax. COOp MaTeMaTHYeCKUX AaHHBIX O 3a7aHHOM oObekTe. [lonck nHpopManuu B ClipaBOYHOM IUTEpATypE, CETH
WuTepHer. 3anuchk nH(pOpMaIMK B IPEAJIOKEHHON TabIuIle, Ha CTOJIOYaTON Anarpamme
5.3 JlocTymHbIE 3JIEKTPOHHBIE CPEACTBA 00yUeHUs, TOCOOUs, TPEHAXKEPHI, X UCIIO0Ib30BaHHUE 110l PyKOBOJCTBOM I€Jarora u
camocTosTesbHO. [IpaBuia 6e3o0nacHoi paboThl € AIEKTPOHHBIMU UCTOYHHKAMH HHGOPMALIUU
5.4 AJITOPUTMBI pelieHus yueOHbIX U MPAKTHUECKUX 3a7a4
4. TemaTtnueckoe IVIAHMPOBaHUE.
Ne Paznen/ \ Tema | Konmuectso | Bunasl gesrensHocTr/ | Dnexrponnbie | OcHOBHBIE




/o KOJIMYECTBO 4acoB KOHTPOJIb (undpoBrie) HaIpaBJICHUs
4acoB 00pa3oBaTelbH BOCIIUTATEIbHOU
13(S JIEATEIIbHOCTU U
pecypchl (G YHKIIMOHATIBHOM
rPaMOTHOCTH
1 Yucna u Yucna 11 VhpaxHeHus: yCTHas ¥ MHChbMeHHas pabora c | https:/lesson.edu. | dyxoBroe u
BeMuuHbI / 23 YyclaMH: 3aluch MHOTO3HAYHOTO  4YMCJA, €ro ru/02.1/04 | npascTBeHHOE
IIPEICTAaBIECHUE B  BHUJAE CYMMBI  pa3psaIHbIX 2class=04 | gocriuranue gereii.
cllaraeMbiX; KJIACChl W pa3psiibl, BBHIOOP YHCET C
N ITatpuornueckoe
3aJaHHbIMHX CBOHMCTBaMH (‘II/ICJ’IO paspAaHbIX €IUHMUIIL,
. BOCIIMTAHHUEC u
4€THOCTh U T. 1I.). MoJenupoBaHue MHOTO3HAYHBIX
(dbopMupoBaHUe
Yucell, XapaKTepUCTHKa KJIacCOB M Pa3psloB S
. poccuiickon
MHOTO3HAYHOrO  YHCIIA. VY4eOHBI  JWAIIOr:
NICHTUYHOCTHU
dbopMynupoBaHne W [pOBEpPKA  MCTHHHOCTH
YTBEPXKICHUS O YUCiIe. 3aluCh YUCIIa, 00JIaatoIIero omymspu3amus
3alaHHBIM CBOMCTBOM. HaspBanme u 0OBsSCHEHHE HAy4HBIX 3HAHWH Cpeu
CBOMCTB uucna: 4€THOe/He4ETHOe, Kpyriioe, TpEX- nereit (LeHHOCTH
(geTppéx-, mATH-, IIECTH-) 3HAYHOE;, BEICHHE HAyYHOTO TTO3HAHNS)
MaTeMaTHYECKHUX 3amucei. PaboTa B mapax/rpymmax:
YHOPSAIOYEHHE MHOT'O3Ha49HBIX quCel; ITpnodmenue  jetelt K
KTaccHUKAMs ~ 9dcel 10 OJXHOMY-ABYM KyJBTYPHOMY HACTICAMIO
. . (acTernueckoe
OCHOBAHHMAM; 3alUCh OOLIEr0 CBOWCTBA TPYIIIBI
BOCITUTAHUE).
gucen. [Ipaktndeckwe pabOTBI:  yCTaHOBJIIECHHE
NpaBWiia, 10 KOTOPOMY COCTaBJIEH pSAI YHCE,
MIPOJOIDKEHHE Psizia, 3aIIOJTHEHNE TPOIYCKOB B PSTy
YHCeNT; ONMMCAHUE TIOJIOKEHHS YHCIIA B PSIY YHCEI
2 Bennuunst 12 OO6cyxneHne MIPAKTUYECKUX CUTyaluil. JyxoBHOE 51
PacriosHaBaHue  BETMYHH, XapaKTEPH3YIOIIHX https://lesson.edu. | mpascTBennoe
mporecc JBUKEHHS (cxopocTh, BpeMs, ru/02.1/04 | gocrniuranue nereii.
paccrosiHre), paboTel  (ITPOM3BOAWUTENBHOCTD ?class=04
Tpyaa, BpeMs  paboTel, 00BEM  pabor). [Marpuorunieckoe
YcraHoBieHne 3aBUCHMOCTEH MEXIY BOCITHTaHUE u
BEIMYMHAMH.  YTIOPAJOYEHHE 10 CKOPOCTH, (bopmupoBaHue

BpEMCHHU, MaccCe. MOZ[GJII/IPOB&HI/Iei COCTaBJICHUEC
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CXEMBI OBUXXCHUA, pa60TI)I. KOMMGHTI/IpOBaHI/IC:
NpeACTaBJICHNUEC 3HAYCHUA BCIMYUHBI Ha OCHOBE

COZIEPKATEIBHOIO CMBICTIA; ohopmiieHne
MaTeMaTHYEeCKUX 3amucei.
JduddepennmpoBannbie 3a1aHus: 3alKUCh B BUC
paBeHCTBa (HepaBeHCTBA) pesynbpTaTa

Pa3sHOCTHOr0o, KpaTHOro CpaBHCHHA BCJIWYMH,
YBCJII/I‘-IGHI/ISI/ YMCHBIICHUS 3HAYCHUA BCIIMYUHLI B

poccurickon
UJICHTUYHOCTH

Ionynspusanus
HAY4YHBIX 3HaHUU Cpeau
nereit (ueHHocTH
Hay4YHOTr'0 TTO3HAHMUS)

HECKOIIBKO pas. IMporeneBTHKA Ipnobienne  sereii K
UCCTIE/IOBATENILCKOW  paboThl:  OMpEAeNiTs ¢ KyJIbTYpHOMY HACJIENAUIO
HOMOIIBI0 HU(POBBIX M aHAJIOrOBBIX NPHOOPOB (3cTeruueckoe
Maccy IpenMeTa, TeMIiepatypy (Harmpumep, BOIbI, BOCIIMTaHUE).
BO3JyXa B TIOMEIIEHHH), CKOPOCTh JBIIKEHUS
TPAHCIIOPTHOI'O  CPEACTBA;  OMPEHENATh  C
IIOMOIIBIO HU3MCEPUTCIIBbHBIX COCYyJZ10B
BMECTUMOCTD, BBIIIOJIHATHL IMPUKUIAKY W OLCHKY
pe3yiibTata U3BMEpEeHuit
Apubmernueckne | Berancnenu 25 YhOpakHeHUs: YCTHbI€ BBIUMCIEHHUSI B Mpeleax JyxoBHO€E 51
nevicteus/37 g CTa W CiIyYasX, CBOJWMBIX K BBIYMCICHHSM B https://lesson.edu. | mpascTBenHOE

npenenax cra. OOcyxIeHne W TNPUMCHEHHE:
aJTOPUTMBI TUCHMEHHBIX BBIYMCIEHUH; TIPOBEPKa
xo7la (COOTBETCTBHE aNTOPUTMY, YACTHBIE CIyJdan
BBITIOJTHCHUS JECHCTBUI) M pe3yibTaTa ICHCTBUA.
KommentupoBanwue: xoJa BBITIOJTHEHUS
apu(METHIeCKoro JeWCTBUS 10 aJTOPUTMY,
HaXOXICHUS HEN3BECTHOTO KOMITIOHEHTa
apupMETHIECKOr0 ACHCTBHA. YUeOHBIN TUajor:
o0cyxaeHne JOITyCTUMOTO pe3ynpTaTa
BEITIONTHEHUST JCHCTBUS Ha OCHOBE 3aBUCHMOCTH
MEXKIy KOMIIOHEHTAMHU U Pe3yJIbTaTOM JEHCTBUS
(crmoxxeHMs, BBHIYNTAHHUS, YMHOXCHHUS, JEICHUS).
YpaxxHeHHs:: TPOTHO3UPOBAHUE  BO3MOXKHBIX
OmMOOK B BBIYUCICHHUSAX [0 aJNTOPUTMY, IIpH
HAXO0XKJICHUH HEN3BECTHOTO KOMIIOHEHTa
apuMeTuvyeckoro  AeWCTBUSA.  3aJaHus  Ha
MpOBEACHWE  KOHTPOIA W CaMOKOHTPOJISL.

ru/02.1/04
?class=04

BOCIIUTAHUE JETEH.

[Tatpuorrueckoe
BOCIITaHHE "
dhopMupoBaHUE
poccuiickoit
WICHTUIHOCTH

[onynspuzanus
Hay4HbIX 3HAHHMHA Cpeau
nereit (tieHHOCTH
HayJHOTO TIO3HAHMS)

[Ipuobmenne pmereit
KyJIbTYPHOMY HACIICAUIO
(acTeTnyeckoe
BOCITUTAHUE).
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CaMocTosiTeNbHOE MPUMEHEHHE TPUEMOB YCTHBIX
BBIYUCIICHUH, OCHOBAaHHBIX HAa 3HAHUU CBOWMCTB
apu(MEeTHUecCKuX IeUCTBHUM M COCTaBa 4YHCIA.
[IpakTrudeckue paObOThHI: BHIIOJTHEHUE CIIOKEHUS U
BBIUMTaHUS MO anroputMy B mpenenax 100 000;
BBITTOJTHEHUE YMHO)KCHUS U JISTICHUsI. Y MHOYKEHUE
U JeleHne Kpyrislx yucen (B ToM yucie Ha 10,
100, 1000). Habmronenue: MPUMEPHI
palMoHaNbHBIX  BbBIYMCIECHHHW. Mcnonmb3oBaHue
CBOMCTB apudmeTHdeckux  JIEHCTBUM Ui
ynoOcTBa BeIUMcIeHnH. Pabora B mapax/rpymmax:
NpUMEHEHHE  Pa3HbIX  CIIOCOOOB  MPOBEPKHU
NPaBUIBHOCTH  BBIYUCIICHWH;  HCIOJNB30BaHHE
KaJBbKYJISATOPA JUIsl IPAKTHUECKUX PacuéroB

Yucnoselie 12 Hcnonb3oBanue OyKB It OOO3HAYEHHS YHCEN, JlyxoBHOE 5§
BBIPAKEHHS HEU3BECTHOI'O KOMITOHeHTa JjeiicTBusa. Ilouck https://lesson.edu. | mpascTBenHOE
3HAYEHUS YHMCIOBOTO BBIPAKEHHS, COMEPIKAIIErO ru/02.1/04 | gocriuranue nereii.
3-4 gevictBus  (co ckoOkamu, 0e3 CKOOOK). ?class=04
CamocrosiTensHasi ~ TpoBepKa  MPaBUIBLHOCTH [arprornyeckoe
HAXO)KJICHVs] 3HAYEHHUS YHCIIOBOTO BBIpaXKEHUS (C BOCTINTaHHE u
OIOpOM Ha TMpaBWiIa YCTAHOBIICHHUS IOpPSIKA (dhopmupoBaHue
JICHCTBUIA, aJTOPUTMBI BBITIOJTHCHHUS poccuiickoi
apudMeTHIecKuX NCHCTBHM, HIPUKUIKY WIEHTHYHOCTH
pesynpTara). Pabora B Tpymmax: mnpuBeneHUe
IPpUMEPOB, HIIIOCTPUPYIOIINX CMBICI H  XOJ [Monmynspusanus
BBIIIOJITHEHUS apuPpMETHICCKIX JIeHCTBUH, Hay4HbIX 3HAHMNA Cpeau
CBOMCTBA JEUCTBUI JieTen (meHHOCTH
HayJHOT'O TIO3HAHMS)
[Ipuobmenne pmereit
KYJIbTYPHOMY HAaCIIEIHIO
(acTeTmyeckoe
BOCITUTAHUE).
TexcToBBIE Pemenne 20 MogennpoBaHue TEKCTa 3a1aui: CXEMa, PUCYHOK, HyxoBHOE u
3amaun/20 TEKCTOBBIX TabnuIa, KpaTKas 3alKCh;  HCIOJIB30BaHHE https://lesson.edu. | mpascTBenHOE

reOMETPUYECKUX, Ipaguueckux o0pa3oB B Xone

ru/02.1/04
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3a7a4 peurenus 3aaaun. OOCyxaeHre crocoda pereHus ?class=04 | BocriuTanue aeTei.
3a1aun, (JOPMBI 3alKCH PELICHUS, PEaTbHOCTH U
JIOTUYHOCTH oTBera Ha BOIIPOC. Iatproruyeckoe
JuddepenupoBanHbie 3a/1aHuUs: BBIOOD BOCIIMTaHUE n
OCHOBaHMS M CcpaBHeHMe 3ajgad. PaGora B ¢popmuposanue
napax/rpymnmnax:  pemeHue  apudmMerndeckum poccuiickon
CII0CO0OM 3a7a4 B 2-3 JICUCTBUS; HJIESHTUYHOCTH
KOMMEHTHPOBaHHE JTaloOB pCIICHHUS 3a]ayu;
pasHbIe 3aIKMCH PELIEHHs OTHOM U TOM JKE 3aauH. Honynspusanms
[Ipaktnyeckass paboTa: HaXOXKICHUE  JIOJNH HAayYHBIX 3HAHWUH Cpenu
BEJIMYMHBL, Benn4uHbl 1o e€ none. Odopmienue Aereit (uennoctn
MaTeMaTHYeCKUX  3alluced: IOoNHas  3alKch HAYYHOTO TIO3HAHUS)
pelieHnsT TEeKCTOBOW 3ajaud (MOJeNb; pElIeHHE .
0 JEHCTBUAM, 110 BOIPOCAM MJIM C IIOMOLIBIO IIpuobmenne gereit
YHCIIOBOT'O BRIpaXKEHHS;, (POPMYIIUPOBKA OTBETA) KyJIbTypHOMY HACJIEAHUIO
(acTernueckoe
BOCITUTAHUE).
[IpoctpanctBenn | ['eomerpuu 12 HccnemoBanre OOBEKTOB OKPYKAIOIIEr0 MHpA: JlyxoBHOE 5§
BIE OTHOIIIEHUS U eCKHeE COITOCTABJICHUE ux C W3YYECHHBIMU https://lesson.edu. HPABCTBEHHOE
reoMeTpuyeckie | (BUryps reoMerpudeckumMu  (opmamm. VIIpamHeHH;I: ru/02.1/04 | gocriuranue nereii.
duryps1/20 rpadudeckue u W3MEPUTENbHbIE JCHCTBHS 1pH ?class=04
BBITTOJTHEHUH U3MEpPEHNH " BBIYMCIICHUH [TaTproTnyeckoe
nepuMerpa MHOTOYTOJIbHUKA, TUTOIA A BOCITUTaHUE u
MIPSIMOYTOJIEHUKA, KBajparta, ¢burypsr, (dhopMupoBaHUE
COCTaBJICHHOM u3 MPSIMOYTOJTHbHHUKOB. poccuiickoit
Koncrpyuposanue, n3o0paxxeHue dburyp, WIEHTHYHOCTH
AMEIOIMUX  OCh ~ CHMMETPUHW;  IOCTPOCHHE
OKPYXHOCTU 3aJJaHHOTO paauyca. [Monymnsipuzanus
KomMmeHTHpoBaHUEe XOma W pe3yibTaTa IMOHMCKa HAyJYHBIX 3HAHWU cpeau
nH(popMauM 0 TeoMeTpuieckux (Qurypax um ux neren (ueHHocTH

MOJENSX B OKpYXKAamomeM. YTMpaKHEHUus Ha
KIACCU(UKAIUIO TEOMETPUYECKHX (QUTYyp 10
OOHOMY-IBYM  ocHOBaHMsM. IlocTpoenue ¢
NOMOLIBI0O [HMPKYJIS OKPY)KHOCTEH pa3iIMYHbIX
ouaMerpoB.  M3o0pakeHHME  T€OMETPHYECKHX
¢uryp c 3agaHHBIMH CBOMCTBaMHU. YueOHBIH

HayJHOTO TIO3HAHMS)

[Ipuobmenne pmereil
KyJbTYPHOMY HACIICAUIO
(acTeTnyeckoe
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JMAJIor: pa3jindeHue, HasbiBaHue Quryp (mpsaMon BOCITUTAHUE).
yroi); TEOMETPUYECKHX BEIHYHH (TIEPUMET,
wiomans). YOpaXHEHHs] Ha  KOHTPOIb U
CaMOKOHTpONb  JAesTenbHocTH.  OmpeneneHue
pa3MepoB B OKpYKaroIleM U Ha YepTeKe Ha I1a3 U
C TMOMOIIBI0 U3MEPHUTENBHBIX TPHOOPOB
I'eomerpuu 8 KomMmenTrpoBaHue Xoma W pe3yibTaTa ITOHMCKa JlyxoBHOE "
€CKHe uHbpOpMALMM O IUIOIAAM M crmocobax —eé https://lesson.edu. | mpascTBenHOE
BeJIMYMHEL HaxokzaeHus. DopMmynupoBaHWe U TMPOBEpKa ru/02.1/04 | gocrniuranue mereii.
WUCTUHHOCTA  YTBEPXKJICHHH O  3HAYEHHSIX ?class=04
T€OMETPUYECKUX BEJIMYMH. IIpakTuueckue Hatpuoruueckoe
paboThl:  HAXOXKJCHHWE  IUIOMIATH  (PUTYPBI, BOCITMTaHUE u
COCTaBJICHHOH W3 MPSMOYTOJILHUKOB (KBaJIpaToOB), (dhopmupoBaHue
CpaBHEHHE OJTHOPOJIHBIX BEJTMYHH, PpOCCHIACKO
UCIIONIb30BAHUE CBOWCTB MPSIMOYIOJILHUKA U MIEHTUYHOCTH
KBaJ[paTa Jyisl pelieHus 3a1a4
[onynspuzanus
HAay4YHBbIX 3HaHUU cpeau
nereit (terHOCTH
Hay9IHOTO TTO3HAHUS)
[IpuoOmenne meredt K
KyJIbTYPHOMY HACJIEAUIO
(acTernueckoe
BOCITUTAHUE).
Marematndeckass | MaremaTtnu 15 HuddepeHnpoBaHHbIe 3aJaHUS: JyxoBHOE u
I/IH(bOpMaI_[I/IH/lS eckast KOMMEHTHPOBAHUE C UCIIOJIE30BAHUEM https://lesson.edu. HPaBCTBEHHOE
uHpOpMaIH MaTEMaTHYECKOU TEPMUHOIOTHH; ru/02.1/04 | gocriuranue nereii.
q MaTeMaTH4YeCcKasi XapaKTepUCTHUKA MpeIaraeMoi ?class=04
KUTEHCKON cuTyani. PopMyInpoBaHUe [TaTproTnyeckoe
BOIIPOCOB JIUISI TOMCKA YHCIIOBBIX XapaKTEPHUCTHK, BOCITHTaHUE u
MaTeMaTHYECKUX OTHOLIEHUH U 3aBUCHMOCTEN ¢dbopmupoBaHue
(TTocIIeI0BaTENPHOCTD U POAOIDKUTEIBHOCTD poccHiickoit
COOBITHIA, TIOJIOKEHHE B IPOCTPAHCTBE, (POPMBI U MIEHTUYHOCTH
pasmepsl). Pabora B rpynmax: o0cyxuaeHue
CHUTYAIMi MCIIONB30BaHMsI IPUMEPOB U [Monmynspuzanus



https://lesson.edu.ru/02.1/04?class=04
https://lesson.edu.ru/02.1/04?class=04
https://lesson.edu.ru/02.1/04?class=04
https://lesson.edu.ru/02.1/04?class=04
https://lesson.edu.ru/02.1/04?class=04
https://lesson.edu.ru/02.1/04?class=04

KOHTPIIPUMEPOB; IIAHWPOBaHHUE cOOpa JaHHBIX O
3aJJaHHOM OOBEKTE (UHCIIe, BETMUNHE,
TFeOMETPUIECKON (QUType).
HuddepenumpoBannbie 3a1anus: ohopMIiIcHHE
MaTEeMaTHYECKOH 3alMCH; MIPEACTaBICHHE
MHGPOPMAINH B TIPEUIOKEHHON HITH
CaMOCTOSITENBHO BEIOpaHHOU (hopMme.
KomMmenTrpoBaHue: ycTaHOBIEHHE UCTUHHOCTH
3aJJaHHBIX H CAMOCTOSATEILHO COCTABJICHHBIX
yrBepxkaeHuil. [Ipakrudeckue paboThl: yueOHbIE
3aJla4d C TOYHBIMH U IPUOIMKEHHBIMH JJAHHBIMH,
JOCTYITHBIMH JJIEKTPOHHBIMHU CPEICTBAMHU
00y4eHus1, TOCOOUSIMU; NCTIOJIL30BAHHE
MPOCTEHINNX IIKAT U H3MEPUTEIBHBIX TPUOOPOB.
YueOusiit auanor: «lIpruMeHeHne aaropuTMoB B
y4eOHBIX M MPAKTHUECKUX CUTyarusax». Pabora ¢
WHpOpMAaIMel: YTeHUE, TPECTaBICHHE,
(hopMyIupoBaHKE BBIBOJIA OTHOCHTEILHO
JIAHHBIX, TPEJCTABIICHHBIX B TAOJMYHOMN popme
(Ha oguarpamme, cxeme, IPyrol MOZEH)

HAayYHBIX 3HAHUH cpenu
Jereit (ueHHocTH
HAYYHOTO MO3HAHM)

[Mpuobmenne xgereil
KYJIbTYPHOMY HAaCJICIUIO
(acTernueckoe
BOCITUTAHUE).

[ToBTOpEeHUE
MPOUJIEHHOTO
Marepuana

14

Nrorossiii
KOHTPOJIb
(KOHTPOJILHBIE U
IIPOBEPOUHBIE
paboThI)

OBILEEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

136




[Toypounoe mnanupoBanue yaeOHOTO npeamera «Maremaruka» B 4 kinacce Ha 2026-2027 yueOHbIi TOT

ypoka

Tema ypoxka

BI/IIH)I ACATCIIbHOCTH Yy4alIUXCA

Yucaa u Beanyunbl. Yucaa B npeaenax 1000

1 UYucna ot 1 1o 1000: yrenue, 3anmch, CpaBHEHNE VYropakHeHus: ycTHasi ¥ MUChbMEHHAs paboTa ¢ YUCIIaMU: 3aliCh MHOTO3HAYHOTO
Yucna ot 1 1o 1000: ycraHOBICHHE 3aKOHOMEPHOCTH B | YHUCIIA, €70 MPEICTABICHUE B BUAE CYMMBI Pa3psIHBIX CJIaracéMbIX; KJIACCHI U
2 MOCJICIOBATEBHOCTH, YIOPAA0YECHUE, KIacCH(UKAIlUsA | pa3psizibl; BHIOOP YHCEN ¢ 3aJaHHBIMU CBOMCTBAMHU (UHCIIO Pa3psAHBIX €IUHMIL,
4€THOCTH | T. 1I.).
Apudpmernyeckue aeicTus. Boruncienus B
npeaeaax 1000
YcraHoBIEHUE NOPsIIKA BBINOJIHEHUS JEHCTBUN B VYrpaxHeHus: YCTHbIE BBIUYMCIIEHUS B IIPEAEIAX CTa U CIIydasiX, CBOJUMBIX K
3 YHCJIOBOM BBIpakeHUH (0e3 CKOOOK), coaepxarieMm 2-4 | BBIUUCICHUAM B mpefenax cta. O0CyXaeHHEe U TPUMEHEHUE: aTOPUTMBI
JNEeNCTBUSA MUCHbMEHHBIX BBIYUCIIEHUH; TPOBEPKa X0Aa (COOTBETCTBUE alITOPUTMY, YACTHbBIE
YcraHoBiIEHUE NIOPsI/IKA BBINOJIHEHUS JEHCTBUN B CJIy4ad BBINIOJIHEHUS ACUCTBUI) U pe3yabTaTa JIeHCTBUS.
YKCI0BOM BBIP@KCHHH (CO CKOOKaMm), cojepskaiem 2- | KomMMmeHTHpoBaHMe: X0/1a BBIIIOJHEHHUS apU(PMETHUECKOro JeHcTBUS 10
4 nevictBus ITOPUTMY, HAX0XKICHUS HEU3BECTHOTO KOMIIOHEHTA apu(pMETHIECKOTO
4 JIEeHUCTBHS.
Y4ueOHbIN quanor: 00CyXIeHUE JOMyCTUMOTO Pe3yJibTaTa BhIMOIHEHUS IEHCTBUS
Ha OCHOBE 3aBHCUMOCTH M€Ky KOMIOHEHTAMH U Pe3yIbTaTOM JACUCTBUS
(cro’xeHus, BRIYNTAHUS, YMHOKEHUS, ICTICHHUS).
IIpocTpaHcTBeHHbIE OTHOLICHUS M TeOMeTPUYeCKHe
burypsi
. HccnenoBanue 00bEKTOB OKPYKAIOIIETO MUPA: COMTOCTABICHUE UX C
[Tepumerp Gurypsl, COCTaBICHHON U3 ABYX-
5 W3YYEHHBIMHU T€OMETPUIECKIUMH (POopMaMH.

TpEX MPSIMOYTOJILHUKOB (KBaJIpaToOB)

ynpa)KHeHI/IHZ rpa(pnquKI/Ie U USMCPUTCIILHBIC JeNCTBUA ITPU BBIITIOJTHCHHU N




U3MEPEHUH U BBIUYUCIICHUI IEpUMETPAa MHOTOYT OJIbHUKA, (DUTYpHI,
COCTaBJICHHOM U3 IIPSIMOYT OJIbHUKOB.

Apudmernyeckne neiictBus. Borunciaenus B
npegeaax 1000

[ToBTOpeHue n3ydyeHHoro B 3 kiiacce. AJITOPUTM

pra)KHCHI/IﬂI YCTHBIC BBIYMCIICHUA B IPCAC/Iax CTa U ClIydadX, CBOAUMBIX K

6 YMHOEHUS Ha OJTHO3HAYHOE YHCIIO BBIYHCIICHUAM B mpezenax cta. OOCyKICHHE U TPUMEHEHHE: aJlTOPUTMBI
7 [ToBTOpeHue n3yueHHoro B 3 kiiacce. AJITOPUTM MMCbMEHHBIX BBIYHMCIICHU; POBEPKA X0/1a (COOTBETCTBHE AITOPUTMY, YACTHBIE
JICJICHHS Ha OJTHO3HAYHOE YHCIIO CJIy4au BBITIOJIHEHUSI ICUCTBHI) U pe3yJibTaTa e CTBUS.
8 Bxoanas koHTpoJsibHAsI paboTa KommenTupoBanue: xoa BBIMOTHEHUS apU(PMETUIECKOTO IEHCTBUS 110
[TpueMbl TPUKUIKA PE3YNIbTaTa U OLIEHKH AITOPUTMY, HaXOX/IEHNS HEM3BECTHOTO KOMIIOHEHTA apu(PMETHIECKOTO
MPaBUIIbHOCTHU BBINIOJIHECHUS ICIICHUS JNCUCTBUS.
YueOHblii Tuanor: 00CyXACHUE JOMYCTUMOTO PEe3yIbTaTa BBHITIOJHEHUS ICUCTBUS
Ha OCHOBE 3aBHCHUMOCTH MEXTy KOMIIOHEHTAMH M PE3yIbTaTOM JACHCTBUS
9 (croKeHUs1, BBIYUTAHUS, YMHOKEHUS, JICTICHNUS).
VYrpaxHeHus: MPOTHO3UPOBAHUE BO3MOKHBIX OITMOOK B BEIYUCIECHUSAX TIO
AITOPUTMY, TIPU HAXO0XKJICHUH HEM3BECTHOTO KOMIOHEHTA apu(PMETHIECKOTO
JIEWCTBUA. 3aIaHUS HA IPOBEICHUE KOHTPOJISI U CAMOKOHTPOJIS.
CamocTrosATenbHOE NPUMEHEHUE IPUEMOB YCTHBIX BBIYMCIICHHUI, OCHOBAHHBIX Ha
3HAHUU CBOMCTB apr(METHUECKUX ACUCTBUIN U COCTaBa YHCIIA.
TekcTOBBIC 324U
MonenupoBaHue TeKCTa 3a/1a4u: cXeMa, pUCYHOK, Ta0Jnila, KpaTKas 3aIluch;
. HCIOJIb30BaHUE TE€OMETPUUECKHX, Tpaduiyeckix o0pa3oB B XOJ€ peIIeHUs 3aJauu.
10 AHanu3 TEeKCTOBOM 3a7a4u: TAHHBIE U OTHOIIECHUS
O6cyxaenue cocoda pemeHus 3a1aun, (opMbl 3aITUCH PEIICHHUS], PEaTbHOCTU U
JIOTUYHOCTH OTBETA HA BOIIPOC.
11 Apudpmernyeckue aeicTus. Boruncienus B
npeaeaax 1000
[IpaBuna paboThI C AMEKTPOHHBIMH TEXHUYECKUMU PaGota B mapax/rpynmnax: IpuMEeHEHHE Pa3HBIX CIIOCOOOB MPOBEPKHU
cpenctBamu. IIpumeHeHue 3JIeKTPOHHBIX CPEACTB s MPaBUJILHOCTH BBIUUCIICHUI; HCIIOIB30BAHUE KAJIBKYJIATOPA ISl IPAKTUYECKUX
3aKpEIUICHHs AJITOPUTMOB BBIYUCIICHUI pacuéToB
TexkcToBBIC 32024l
12 TTpe/IcTaBIICHHE TEKCTOBOM 3a1auM Ha MOJEIH MopenupoBaHue TeKCTa 3a/1a4i: CXeMa, pUCYHOK, TaOJuIla, KpaTKas 3aluch;

HCII0JIb30BAHUC I'COMCTPHUICCKHUX, Fpa(bI/I‘leCKI/IX 06p330B B XOZC pCHICHUS 3aJIavU.




Ob6c¢cyxaenue crioco0a pemeHus 3a1a4n, (OpMbI 3aHCH PELICHUS, PEaIbHOCTH U
JIOTUYMHOCTHU OTBETA Ha BOIPOC.

Maremarudeckass mHpopManus

13

Cronbuaras quarpaMmma: YTeHHE, TOTIOJTHEHUE

JuddepenurpoBanHbie 3aaHNs: KOMMEHTHPOBAHUE C HCIOIB30BAHUEM
MaTeMaTHYECKON TEPMUHOJIOTUU; MATEMATUYECKasi XapaKTepUCTUKa
IIpeaIaracMoy )KUTEUCKON cutyauuu. GopMyJIMpOBaHKUE BOIIPOCOB /IS IOMCKA
YHUCJIOBBIX XapaKTEPUCTUK, MATEMATUUECKUX OTHOLLIEHUH U 3aBUCUMOCTEN
(mocner0BaTeNIbHOCTD U MTPOJOJKUTEIBHOCTh COOBITUH, TIOJIOKEHUE B
pocTpaHcTBe, POpMBI U pasmepbl. PaboTta ¢ nndopmarueii: ureHue,
npeJcTaBieHue, GopMyIupOBaHHE BbIBOIa OTHOCUTEIBHO JTAHHBIX,
IpEeJICTaBICHHBIX B TaOIMYHOU opMe (Ha Tuarpamme, CXeme, Jpyroi MoJenn)

Yucaa u BesmunHbl. Yucaa B npeaesax MUJIJIMOHA

14

Ywucma B npeaciax MUJIJIMOHA: YBEJINYCHUC U
YMCHBIICHUE YN CJia HAa HCCKOJIBKO €IUHMIIL paspsaga

YrupakHEHUs: yCTHAS U TUChbMEHHAs pabdoTa ¢ YUCIIaMU: 3aliCh MHOTO3HAYHOTO
qucia, €ro Hpe)ICTaBJ'IeHI/Ie B BUJIC CYMMI)I pa?)pH}IHI)IX cJlara€MabIX; KJIaCChl U
paspsibl; BEIOOP YHCEN ¢ 3aIaHHBIMUA CBOMCTBAMHM (YUCIIO Pa3psTHBIX €IUHUII,
4€THOCTbH | T. II.).

MoienrpoBaHre MHOTO3HAYHBIX YHCEN, XapaKTePUCTHKA KJITACCOB U Pa3psJIOB
MHOTO3HAYHOTO YHCIIA.

VYuebnbli quanor: GopMyaIupoBaHUE U MIPOBEPKA HCTUHHOCTH YTBEPKICHUS O
ypcie. 3aluch Yucia, 00J1aJaroniero 3aJandaeiM cBolictBoM. Ha3riBanue u
0OBSICHEHUE CBOMCTB YHCIIa: YETHOC/HEUETHOE, KPYTI0e, TPEX- (YEThIPEX-, MITH-,
IIECTH-) 3HAYHOE; BEICHUE MaTeMaTHIeCKUX 3anuceii. Pabora B mapax/rpymnmnax:
YIOPSI0YCHUE MHOTO3HAYHBIX YUCEN; KIIACCH(UKAITUS YUCEII 10 OTHOMY-/IBYM
OCHOBAHUSIM; 3aIIMCh OOIIEro CBOMCTBA rpyIIibl yrcel. [IpakTnueckue paboOTHI:
YCTaHOBJICHUE TIPABHUIIA, TTI0 KOTOPOMY COCTABJICH PSJT YMCEI, MPOJIODKCHHE P,
3aroJIHEHNE TTPOITYCKOB B PSIJIy YHCEN; OITMCAHUE TIOJIOKEHUS YK CIIa B PSTY YUCEI

Apudpmernyeckne geicTBus. YnciaoBble BbIPAKEeHUs

15

CocraBlieHHE YHCIOBOT'O BbIPAXXCHHUA (CYMMLI,
paSHOCTI/I) C KOMMCHTUPOBAHUCM, HAXOXKIACHHUC €TO
3HaA4YCHUA

Hcnonb3oBanue OyKB Ui 0003HAUEHUS YHCETl, HEM3BECTHOTO KOMIIOHEHTA
neiictBus. [lonck 3HaYEHUS YUCIOBOTO BRIPAKEHHUS, coiepskaiero 3—4 neicTBus
(co ckobkamu, 6e3 cko60k). CaMocTOsATEIbHAS TPOBEPKA MPABHUIBHOCTH
HAXO0K/ICHUs 3HAYEHUS YHMCIOBOTO BRIPAXKEHUS (C OMOPOI Ha TpaBuUIIa
YCTaHOBJICHHS MOPSIIKA EHCTBU, aITOPUTMBI BBITTOJTHEHUST apU(PMETUUECKUX
JIeWCTBUH, IPUKHUJIKY PE3yIbTATA).




Pabora B rpynmnax: nmpuBeaeHIE TPUMEPOB, HIUTIOCTPUPYIOIIUX CMBICI U XOJT
BBITOJIHEHHS apU(METUUECKUX ICHCTBUN, CBOMCTBA NCHWCTBUI

TekcToBBIE 32291

16

Pemenue 3amaun pazupiMu ciocobamu

17

OHGHKa peuiCHus 3aja4 Ha JOCTOBCPHOCTb U
JJOTUYHOCTH

MojenpoBaHue TEKCTa 3a/1a4: CXeMa, pUCYHOK, TaOJuIla, KpaTKas 3alKch;
UCII0JIb30BAHUE TE€OMETPUUYECKUX, I'pauuecKX 00pa30B B XOJ€ PELICHUS 3a/1a4H.
Ob6cyxaenue criocoda pemeHus 3a1aud, (OpPMBI 3aIHCH PELICHHUS, PEATbHOCTH U
JIOTUYHOCTH OTBETA HA BOIIPOC.

JuddepenurpoBanHbIe 3aaHUs: BBIOOP OCHOBAHMS U CpaBHEHHE 33/1a4.

Pabota B mapax/rpymmax: peneHue apuhMEeTHISCKHM CIIOCOO0M 3a1a4 B 2—3
NeCTBYS; KOMMEHTUPOBAHHE ITATNIOB PEIICHHUS 3a[]a4l; pa3HbIe 3aITUCH PEIICHHS
OJHOM W TOM ke 3amaun. [IpakTuyeckas paboTa: HAXOKICHUE JTOJIH BEJIMYUHBI,
BEIMYMHBI 110 €€ nosie. OpopmiieHre MaTeMaTUUECKUX 3allMCe: MMOJIHAs 3alUCh
pelIeHuns TeKCTOBOH 3a/1a4d (MOJIETh; PEIIeHHUE 10 IHCTBUSM, IO BOIIPOCAM HITH
C TIOMOIIBIO YMCJIOBOTO BBIpaXKEeHUS; (OPMYIHPOBKA OTBETA)

Yucaa u BesmunHbl. Yncsaa B npeaesax MUJIJIMOHA

18

Yucma B npeaciax MUJIMOHA: YTCHUEC, 3allCh

VrpaxHeHus: yCTHas ¥ TUCbMEHHAsi paboTa C YhCIaMu: 3aliCh MHOTO3HAYHOTO
4YHUCIia, €ro MpeICTaBICHUE B BUJIE CYMMBbI Pa3psiAHbIX CIaraéMbIX; KJIacChl U
pa3psabl; BEIOOP YKMCell ¢ 3aJJaHHBIMU CBOMCTBAMU (YMCIIO Pa3psiIHbIX €AUHUIL,
4€THOCTH | T. I1.).

MoaenupoBaHue MHOTO3HAYHBIX YHCET, XapAaKTEPUCTUKA KJIIACCOB U Pa3PsA0B
MHOT'O3Ha4HOTO YHCJIA.

YueOHbli quanor: GopMyIupoBaHUE U IPOBEPKA UCTUHHOCTH YTBEPKICHUS O
yycle. 3anuch 4ncia, 00Jiaaroliero 3alanHbIM cBOMCTBOM. HasbiBanue u
0OBSICHEHUE CBOMCTB YHCIIa: YETHOC/HEUETHOE, KPYTIoe, TPEX- (YEThIPEX-, MATH-,
HIeCTH-) 3HAYHOE; BEJICHUE MaTeMaTHYecKuX 3anuceid. Pabora B mapax/rpyrmmnax:
yIOpsA0YEHNE MHOTO3HAYHBIX YMCEIT; KJIaCCU(UKALINS YUCEIl IO OAHOMY-TIBYM
OCHOBAaHUSIM; 3alKCh OOIIEro cBoiicTBa rpymibl uynceln. [IpakTudeckue paboThI:
YCTaHOBJIEHUE IIPABUIIA, [0 KOTOPOMY COCTABJIEH P/l YUCEN, POAOHKEHUE Psja,
3a10JIHEHUE MPOITYCKOB B PsIIy YMCEN; ONMCAHUE NIOJIOKEHUS YKCIIa B PSY YUCEI

TexcToBBIC 3a729H

19

3anuce peumeHud 3a1a491 € TIOMOIIBIO YN CJIOBOTO
BbIPAKCHUA

MoienupoBaHe TEKCTa 3a/laun: CXeMa, PUCYHOK, Ta0luIa, KpaTKasi 3al1ch;
UCIIOJIb30BaHUE IEOMETPUUECKUX, I'paduuecKux oOpa30oB B X0/ peLIeHUs 3aauH.
Ob6cyxaeHue cnoco0a pemeHus 3a1aun, GopMbl 3alMCU PELICHHUs, pEalIbHOCTH U




JIOTUYHOCTH OTBETA Ha BOIIPOC.

JuddepenurpoBannbie 3aaHus: BBIOOP OCHOBAHHS U CpaBHEHHE 3a/1a4.

Pabora B mapax/rpynnax: pemenue apupmMeTudeckum cnocodom 3aaad B 2—3
NeCTBYUS; KOMMEHTHPOBAHHE 3TANIOB PEIICHHS 33a7a4l; pa3HbIe 3aIUCH PELICHHS
0JIHOM M ToM e 3afaun. [IpakTrueckas paboTa: HaX0XKACHUE JOJIU BEIUYUHBI,
BeJINUMHBI 110 €€ ose. OpopMiieHre MaTEMaTHYECKHX 3alnCcel: OTHAs 3aMuCh
pelIeHus TeKCTOBOH 3a/1a4d (MOJIETIb; PEIIeHHE 10 JeHCTBUSM, I10 BOIIPOCAM WIIH
C TIOMOIIBIO YUCIIOBOTO BBIPAKEHHS; (DOPMYJIHPOBKA OTBETA)

Yucaa u Besmunnbl. Yncaa B npeaesax MUJIJIMOHA

VYnpakHeHus: ycTHas ¥ NUCbMEHHasi paboTa ¢ YUCIIaMU: 3alliCh MHOTO3HAYHOTO

20 Uwcrna B pe/iesiax MIJUTHOHA: TIPEJICTABICHHEe MHOTO3H | YHCJIa, €T MPEICTaBICHUE B BUJIE CYMMBI Pa3psAHBIX CIaraeMbIX; KIIacChl U
AQ4HOTO YKCJIa B BUJIC CYMMBI Pa3psIHBIX CIaraeMbIX paspsbl; BEIOOP YUCEIT C 33 JaHHBIMU CBOMCTBAMH (YHCIIO PA3PsTHBIX €AHHHII,
21 CpaBHeHMe yncen B Ipeienax MILINOHA YETHOCTH U T. 1.).
OO0iiiee rpyIibsl MHOTO3HAYHBIX YHCEL. Mo iepoBaHre MHOTO3HAYHBIX YHCEN, XapaKTePUCTHKA KITACCOB U Pa3ps/IOB
22 Knaccudukanus uncen. Knacc mummonos. Kiacc MHOT'O3HAYHOT'0 YHCJIA.
MUJUIAAPIIOB VY4eOHslii 1uanor: GopMyIHpoBaHUE U MPOBEPKA HCTUHHOCTU YTBEPKJIECHUS O
23 Kontponbnas pabora Nel qucie. 3aluch Yucia, 00J1aaroniero 3aJanaeM cBolictBoM. Ha3piBaHue u
CpaBHEHHeE U YIOPSIOUEHHE HCEI 0OBSICHEHUE CBOMCTB YHCIIa: YETHOC/HEUETHOE, KPYTiI0e, TPEX- (YEThIPEX-, MSATH-,
IIECTH-) 3HAYHOE; BEICHUE MaTeMaTHIeCKUX 3anuceil. Pabora B mapax/rpymnmnax:
yIopsA0YEeHINE MHOTO3HAYHBIX YHCEIT; KJIacCU(UKALINS YUCEIT IO OAHOMY-IBYM
24 OCHOBAaHUSIM; 3alKCh OOLIETro cBOcTBa rpymibl uyncen. [IpakTudeckue paboThI:
yCTaHOBJICHHE MpaBuIIa, 0 KOTOPOMY COCTaBIIEH PsiJl UHCEI, IPOJIOJIKEHHUE PAAa,
3aI0JIHEHHE TPOMYCKOB B PSY YMCEI; ONKCAHUE MOJIOKEHUS YnCia B PAIY YUCET
TexkcToBBIC 3a1a4H
MoenupoBaHue TeKCTa 3a/1a4M: CXeMa, pUCYHOK, TaliuIla, KpaTKas 3aluch;
UCIIOJIb30BaHUE TE€OMETPUYECKHX, Tpaduiyeckrux oOpa3oB B XOJ€ peIIeHUs 3aJauu.
OO6cyxaeHue cocoda pereHus 3aaun, (GopMbl 3aITUCH PEIICHHs], PEaTbHOCTU U
JIOTUYHOCTH OTBETA Ha BOIPOC.
25 Pemenue 3anay Ha paboTy HuddepennmpoBanHbIe 3a/1aHUs: BBIOOP OCHOBAHUS U CPABHECHHE 3a/1a4.

PaGora B mapax/rpynmnax: peuieHue apupMeTHIeCKUM CIIocoOoM 3a1ad B 2—3
JICWCTBUS; KOMMEHTUPOBAHHE 3TAINIOB PEIICHHUS 3371a4H; Pa3HbIC 3aITUCH PELICHHUS
OJIHOM U To¥i ke 3amaun. [IpakTuueckas paboTa: HaX0XKACHHUE JOIU BEIUYUHBI,
BeIMYUHEI 110 e€ nosie. OdopmiieHre MaTeMaTHUYECKUX 3aMUCE: MOTHAs 3aHCh




pelIeHns TEKCTOBOM 3a1auu (MOJIENb; PELIEHHE 10 IEHCTBUSAM, 110 BOIPOCAM UIIU
C TIOMOIIBIO YUCIIOBOTO BBIPAKEHHS; (DOPMYIHPOBKA OTBETA)

Yucaa u BeJuuuHbl. Unciaa B npeaejgaax MHJIJIMOHA

CocraBJiieHI€e BBICKAa3bIBAHUIT O CBOMCTBAX YHCIIA.

VYopakHeHus: ycTHas ¥ NUCbMEHHas paboTa C YUCIIaMU: 3alliCh MHOTO3HAYHOTO
YHCJIa, €r0 MPECTABICHUE B BUAE CYMMbI Pa3psIHbIX CllaraéMblX; KJIACChl U
pa3psabl; BBIOOP YMCEN € 3aJJaHHBIMU CBOMCTBaMHM (UMCIIO pa3psAHbIX €UMHMUII,
4ETHOCTbH | T. II.).

MojennpoBaHue MHOIO3HAUHBIX YHCEN, XapaKTEPUCTHKA KJIACCOB U Pa3psI0B
MHOTO3HAaYHOT'O YHCIa.

VY4eOHblil 1uanor: GopmMyIHMpoBaHUE U MPOBEPKA HCTUHHOCTU YTBEPKJIEHUS O

26 3anuck MPU3HAKOB CPABHEHUS YUCEI yucre. 3anuch yucia, 001a1aliero 3aJJaHHbIM cBoicTBOM. Ha3biBanue u
00bsICHEHUE CBOMCTB YKcia: YETHOE/HEUETHOE, KPYTJoe, TPEX- (UeThIpEX-, IATH-,
[IECTH-) 3HAYHOE; BEICHNE MaTeMaTHIeCKUX 3anuceil. Pabora B mapax/rpymnmnax:
YIOPSI0YCHUE MHOTO3HAYHBIX YUCEN; KITaCCH(UKAITUS YHCEIT 110 OTHOMY-/IBYM
OCHOBAHUSIM; 3aITUCh OOIIEro CBOMCTBA rpymIibl yrcel. [IpakTnueckue paboOTHI:
YCTaHOBJICHUE TIPABHIIA, TTI0 KOTOPOMY COCTABJICH PSJT YMCEI, MMPOJIOKCHHE PAIa,
3aI0JIHEHHE MPOITYCKOB B PSITy YHCETT; ONTMCAHNE TTOJIOKEHUS YHCIIA B PSTY YUCETT
Apudpmernyeckue aeicTBus. Boruncienns ¢
MHOT03HAYHbIMM YHCJIAMH B Npeae ax MHJIJTHOHA
27 YMmuoxenue Ha 10, 100, 1000 [IpakTrueckue paboThl: YMHOXKEHUE U JACJICHNUE KPYTIIbIX YUCE (B TOM YHCIIC Ha
08 Henenue va 10, 100, 1000 10, 100, 1000). HaGmronenue: npuMepsl paliMOHAIbHBIX BHIYMCICHUM.
Hcnonp30BaHne CBOMCTB apu(PMETHUYECKUX IEHCTBHI 7151 y1I00CTBA BHIYUCIICHUH.
IIpocTpaHcTBeHHbIE OTHOLIEHUS] M TeOMeTPpHYeCKHUe
¢urypsi
29 Harnsanaeie npencraBienus o cuMMeTpuu. Ourypsl,
MMEIOIIUE OCh CUMMETPUU
Martematuueckasi HHGoOpMANHS
KoMMeHTHpOBaHUE C UCIIOIb30BAHUEM MAaTEMATHUECKON TEPMUHOJIOTHHY;
PaGora ¢ yrBepxkeHusIMU (0JHO- o . o
/By XINATOBBIE) C HCTIONB30BAHHEM H3yHCHHEIX CBA3OK: MaTeMaTH4ecKas XapaKTepUCTUKA MpeAiaraeMon )KUTEHCKOW CUTYaIUH.
30 DopMyarpoBaHKEe BOMPOCOB IS MOUCKA YHCIOBBIX XapaKTEPUCTHUK,

KOHCTPYUPOBaHHE, MPOBEPKA NCTHHHOCTU(BEPHBIE (HCT
WHHBIC) U HEBEPHBIE (JIOKHBIE))

MaTeMaTUYECKUX OTHOIIIEHUH U 3aBUCUMOCTEH (HOCJ’ICI[OBaTeJ'IBHOCTL )51
MMPOAOJIKUTCIIBHOCTD CO6LITI/II71, MOJIOKEHUEC B IIPOCTPAHCTBCE, (I)OpMI:;I " pa3MCEphI.




KOMMGHTI/IpOBaHI/ICZ YCTaHOBJICHUC NCTUHHOCTHU 3alaHHBIX U CaMOCTOATCIIBHO
COCTaBJICHHBIX YTBEPKIACHUHN

Yuciaa 1 BeJJHYUHBI

CpaBHeHnue 00beKTOB 110 JiiHe. COOTHOIICHUS MEX Y

31
BEJTMYMHAMH JJINHBI, UX IPUMCHCHHE
= KomMmMeHTupoBaHue: npecTaBieHUe 3HAUYCHHUS BEJIMYMHBI HA OCHOBE
[IpuMeHeHHe COOTHOMICHUH MKy €IMHUIIAMHA JUTHHBI .
32 COJICPIKATEIHLHOTO CMBICIIA; OPOPMIICHHE MATEMAaTHYECKUX 3aITHCEH.
B MMPAKTUYCCKHUX U YICOHBIX CUTYAITUIX
HuddepenunpoBanHbIe 3a/1aHUs: 3aITMCh B BUJIE paBEHCTBA (HEPAaBEHCTBA)
CpaBHeHne 00beKTOB 110 TuIomaau. COOTHOIIECHHS
33 pe3ylibTaTa pa3HOCTHOTO, KPATHOTO CPAaBHEHUS BETMIHH, YBEITUICHHUS/
MEXTy CTMHUTIAMU TUTOIIA N, UX TIPUMEHEHUE
» YMCHBIIICHUS 3HAUYCHUS BEJIMYMHBI B HECKOJIBKO Pa3.
34 [TpuMeHeHHe COOTHOMIEHUH MEXKTY €AMHHUIIAMH
TUIONIA/IA B MMPAKTUYECKUX M YICOHBIX CHTYAITUSIX
35 Perenne 3a1a4 Ha HaX0IEHUE TUIOIIA TN
IIpocTpaHcTBEHHBbIE OTHOIIEHHUS M TeOMETPHYECKHe
(¢urypsl. I'eomerpuyeckue BeJUYHMHBI
KoMMeHTHpoBaHue X0/1a 1 pe3ylbTara norcka HHGpOpMaIiy O MIoIaau 1
cnocobax e€ HaxoxaeHus. PopMyIupoOBaHHE U TPOBEPKA UCTUHHOCTH
Haxosxnenue mnomanu Gurypsl pasHbIME CLIOCOOaMMU: .
YTBEPKACHUN O 3HAUCHUSIX T€OMETPUUECKUX BETUYUHH.
36 najeTka, pa3oueHne Ha IPsIMOYTOJIbHUKH WITH .
[TpaxkTrueckue pabOThI: HAX0XKAEHUE TUIOIIAIU GUTYpPhI, COCTABICHHON U3
€IMHUYHBIEC KBaIPaThl
MPSIMOYTOJIbHUKOB (KBa/IpaToOB), CPABHEHUE OJTHOPOIHBIX BEJIHYHH,
MCII0JIb30BaHNE CBOMCTB MPSMOYTOJIbHHUKA M KBaJpaTa JijIsl peluieHus 3a1a4
Yucia 1 BeJTHYHHBI
37 Cpasnenune 00beKTOB 110 Macce. CoOTHOIEHUS MEXIY | OGCyKIeHHE MPAKTHIECKUX CUTYaluid. Pacro3HaBanye BeIMunH,
BCJIMYUHAMU MACCBI, UX IIPUMCHCHUE XapaKTEePU3YIOIINX MPOLECC ABIKEHUS (CKOPOCTh, BpEMs, pacCTosiHuE), paboThI
38 IIprumeneHre COOTHOIIEHUM MEKY €IMHUIIAMU MAcChl | (IIPOM3BOIUTEIBHOCTh TPY/Aa, BpeMs paboThl, 00bEM paboT). YCTaHOBIICHHE
B MIPAKTUYECKHUX M YUEOHBIX CUTYaIUSIX 3aBHCHMOCTEN MEXy BeIMUMHAMU. YTIOPSI0UEHHE TI0O CKOPOCTH, BPEMEHH,
CpaBHeHHE NPOTHKEHHOCTH 110 BPEMEHHU. Mmacce.
39 CooTHOIIEHUS MEXTy €IUHUIIAMU BPEMEHHU, X MopenupoBaHue: COCTaBICHHE CXeMBbl ABMKEHUs, paboTbl. KoMMeHTHpOBaHueE:
MIPUMEHEHHE MpEe/ICTaBICHNE 3HAUCHUS BEJIMUYMHBI HA OCHOBE COJIEPKATEILHOTO CMBICIIA;
40 [IpyuMeHeHre COOTHOLIEHUI MEeXAY eIMHULIAMU odopmieHne MmaTemMaTrueckux 3anuceil. luddepeHnnpoBaHHble 3aJaHNs: 3aKUCh
BPEMEHU B MPAKTUYECKUX U YUYEOHBIX CUTYALIUAX B BU/JIE paBEHCTBA (HEPABEHCTBA) pe3ysibTaTa pa3HOCTHOTO, KPAaTHOTO CPaBHEHUS
41 Perenne 3a1a4 Ha pacueT BpeMeH! BEJIMYMH, YBEIMUEHHUs/ YMEHbBIIICHUS 3HAYCHHS BEIMYMHBI B HECKOJIBKO Pas.
42 Jlons BeIMUMHBI BpEMEHH, MACCHI, JUINHBI [TponeneBTHKa HCCIEI0BATENBCKOM pabOThI: ONPEAETATH ¢ TOMOIIbIO IIM(PPOBHIX




43

CpaBHeHI/Ie BCJIMYHMH, YIIOPAOOYCHUC BCIIMYNH

¥ aHAJOTOBBIX MPUOOPOB MACCy pEAMETa, TEMIEpaTypy (HampuMmep, BOJIBL,

44 3akperenue. Tabnuia eMHAT] BPEMEHH BO3/1yXa B MOMEILIEHUH ), CKOPOCTb JIBUKEHUSI TPAHCIIOPTHOTO CPEJICTBA;
45 Konrponbnas pabora Ne2 OIPEIEIIATH C IOMOILBIO U3MEPUTENIBHBIX COCYZI0B BMECTUMOCTb; BBIIIOJIHATD
46 [IpumeHeHre npeacTaBiaeHUI O TIOMIAAN JUIS NPUKHUJKY U OLIEHKY PE3YJIbTaTa U3MEPEHUI
pelieHus 3a1a4y
47 Pemenue 3amay Ha HAXO0XKACHUE BEJIMUYUHBI (MACCHI,
JUTHHBI )
48 3a/iauy Ha HaX0K/IEHUE BEJIMYUHBI (MaccChl, AJIMHbI)
Apudmernueckue AeicTBus. Beruuciaenus ¢
MHOT03HAYHBIMH YHCJIAMM B Npeae ax MHJIJIHOHA
OO0cyk/IeHre U TIPUMEHEHHUE: AITOPUTMBI TUCHbMEHHBIX BBIYMCIICHUI; IIPOBEPKA
49 [TuceMeHHOE c0KeHNe MHOTO3HAYHBIX YHCE Xo7a (COOTBETCTBUE aTOPUTMY, YaCTHBIC CITydaH BBHITIOJTHEHUS JICUCTBUI) U
pe3yJbTaTta AeiCTBUS.
Yuciaa U BeJIMYMHBI
KomMmeHTHpOBaHue: MpecTaBlIeHIe 3HAYCHUS BEIMYNHBI HA OCHOBE
50 Pemrenue 3a1a4 Ha HAXOXKACHUE JUTHHBI -
COJIEPKaTeIbHOrO CMBICIIA; O(hOpPMIIEHHNE MAaTEMATHYECKIX 3aIlnCce.
Apudmernueckue AeicTBus. Beruuciaenus ¢
MHOT03HAYHBIMM YHCJIAMH B Npeae ax MHJIJIHOHA
OO6cyx1eHre U IpUMEHEHHUE: arOPUTMbI TUCbMEHHBIX BHIYMCIICHUI; TPOBEpKa
51 IIpueMeI IPUKHIKH PE3YIILTATA M OUCHKH x0/1a (COOTBETCTBUE ATOPUTMY, YaCTHBIE CITy4au BBITIOJHEHUS JICHCTBHIA) U
MPaBUJIBHOCTH BBITIOJIHEHUS CIOKEHUS .
pe3ynbTaTta JIeHCTBUS.
TexkcToBBIC 3a1a4H
MoenupoBaHue TeKCTa 3a/1a4uu: cXeMa, pUCYHOK, TaOJnIla, KpaTKas 3aIluch;
UCIIOJIb30BaHUE T€OMETPUYECKHX, Tpaduiyeckrux o0pa3oB B XOJ€ peIICHUs 3aJauu.
O6cyxaenue criocoba pemeHus 3a1a4u, (GopMbl 3aITUCH PEICHHs], PEaTbHOCTU U
JIOTUYHOCTH OTBETA HA BOIIPOC.
JuddepeHurpoBaHHbIe 3aJaHKs: BBIOOP OCHOBAHMS M CPaBHEHHE 3a/1a4.
52 Pa3HocTHOE M KpaTHOE CpaBHEHHE BEJTUYMH PaGora B mapax/rpynmnax: peuieHue apupMeTHIeCKUM CIIocoOoM 3a1ad B 2—3

I(eﬁCTBHH; KOMMCHTHUPOBAHUEC 3TAIIOB PCIICHUA 3ada4M,; PA3HbIC 3alIMCH PCIICHUA
OI[HOﬁ U TOH XKe 3aJa4du. HpaKTI/I‘ICCKaﬂ pa60Ta: HaXO0XKXACHHUC N0JIM BCINYHNHBI,
BEJIUYHMHBI 110 €€ I0JIE. O(I)OpMJ'IeHI/Ie MaTeMaTUYECKHUX 3aIllMCeN: MOJIHas 3aIllMCh
peaicHuAd TEKCTOBOM 3aJ1a4u (MO,Z[CJ'II); peUIceHueC 1o HeﬁCTBHHM, 110 BOIIpOCaM HJIN
C IMOMOIIBIO YN CJIOBOI'O BBIPAKCHU, (I)OpMy.TII/IpOBKa OTBeTa)




Apudmernyeckue aeiicTBus. Boruncienus c
MHOTI'03HAYHBIMM YHMCJIAMH B NpeAeax MUJIJIMOHA

OO0cyx/1eHne U IPUMEHEHUE: AITOPUTMbI TMCbMEHHBIX BBIYMCIIEHUI; IPOBEPKaA

53 [IncebMeHHOE BBIYMTAHUE MHOTO3HAYHBIX YUCEI X0/1a (COOTBETCTBUE AITOPUTMY, YACTHBIE CIIy4au BBINOJIHEHUS JEHCTBUI) U
pe3yJibTaTta AeCTBUS.
ApudmMernuyeckue neicTBus. Boruncienus B
npegenax 1000
OO6cyx1eHne U IPUMEHEHUE: AITOPUTMbl TUCbMEHHBIX BHIYMCIICHUI;
o4 Tpremb! MPHKIKH PE3yIbTaTa i ONCHKN IpOBepKa XoJa (COOTBETCTBUE AJITOPUTMY, YACTHBIE CITy4au BBITIOJHEHUS
MIPaBUJIBHOCTH BBITIOJIHEHUS] BBIYNTAHUS N . .
JeMCTBUIN) U pe3yibTaTa JeicTBUs.
Apudmernyeckue AeicTBus. Beruuciaenus ¢
MHOT03HAYHBIMHU YHCJIAMHU B NpeAeaax MUJIHOHA
55 VY cTHBIE IPUEMBI BBIYHMCIICHHN: CIIO)KEHUE U BbIUNTAaHUE | YTpaxkHEeHHs: CaMOCTOSATENbHOE IPUMEHEHNE TPUEMOB YCTHBIX BBIUUCICHUN,
MHOTO3HA4YHBIX YHCEI OCHOBAHHBIX Ha 3HAHUM CBOMCTB apU(PMETUUECKUX JEMCTBHUI U cOCTaBa YUCIIA.
Yucaa u BesmunHbl. Yncaa B npeaesax MUJIJIMOHA
VYropakHeHus: ycTHasi ¥ MUChbMEHHAs paboTa ¢ YUCIIaMU: 3alliCh MHOTO3HAYHOTO
YHCIa, €ro MPEJICTABICHNE B BUJIE CYMMBI Pa3psIHbIX CIAraéMblX; KJIAcChl U
56 JlonosiHEHNe MHOTO3HAYHOIO YUCJIa /10 33JaHHOTO pa3psabl; BEIOODP YMCell ¢ 3aJJaHHBIMU CBOMCTBAMU (YKCIIO Pa3psiIHbIX €AUHUIL,
KpYTJIOTO 4ucia YETHOCTH U T. 1.).
MoaenupoBaHrue MHOTO3HAYHBIX YHCEJl, XapAaKTEPUCTUKA KJIACCOB U Pa3psiioB
MHOT'O3HAa4HOTO YHCJIA.
Apudpmernyeckue aeicTBus. Boruncienns ¢
MHOT03HAYHBIMHU YU CJIAMH B NpeAeIax MUJIIHOHA
57 Haxosx/1eHre Hen3BeCTHOrO KOMIIOHEHTA ACHCTBUS
CJI0XeHHsI (C KOMMEHTHPOBAHUEM ) KoMMeHTHpoBaHuEe: X012 BBHIIOJHEHHS apu(METHUECKOro IEHCTBUS 110
58 Haxosx/1eHre Hen3BeCTHOrO KOMIIOHEHTA ACHCTBUS ITOPUTMY, HAX0XKICHUS HEU3BECTHOTO KOMIIOHEHTA apu(pMETHIECKOTO
BBIYUTaHUA (C KOMMEHTHPOBAHUEM) JEUCTBUS.
59 [Ipumepsl 1 KOHTPIIPUMEPHI
IIpocTpaHcTBeHHbIE OTHOLICHUS] M TeOMeTPHYeCKHe
¢urypsl. I'eomeTpuueckne purypsi
60 V306pakeHHe (GUIypbl, CHMMETPHUHO 331aHHOM VYnpaxHeHus Ha KiacCu(UKaIU0 T€OMETPUUYECKUX (PUTYp 110 OJJTHOMY-IBYM

OCHOBAaHUM. I/I306pa>1<eHHe TCOMETPHUICCKUX CI)I/Ipr C 3aJJaHHBIMH CBOMCTBaMH.

Yuciaa 1 BeJUYUHLI. BeJTHYNHEL.




KOMMGHTI/IpOBaHI/ICZ MMpCACTaBJICHUEC 3HAUCHUA BCIIMYHNHBI HA OCHOBC

61 Boruucnenue 1011 BeIMUYUHbBI -
COJICPXKATEIBHOTO CMBICTA; 0(OpMIIEHHE MATEMATHIECKUX 3aITUCEH.
TexcToBbBIE 32124
62 [IpumeHeHue npecTaBiIeHU O 0JI€ BEIUYMHBI JJIs MojenpoBaHue TEKCTa 3a/1a4: CXeMa, pUCYHOK, TaOJuIla, KpaTKas 3alKch;
pelieHus MPakTUIeCKUX 3a71a4 (B OJIHO JICWCTBUE) MCII0JIb30BaHNE TEOMETPUUECKUX, Tpaduuecknx 00pa3oB B X0/ PEIICHUS 3a/1a4H.
[InanupoBaHue Xo0/1a pelIeHUs 3a1a4U Ob6cyxaenune cioco0a pemeHus 3a1a4u, (GOpMbI 3aIHCH PELICHHS, PEATbHOCTH H
apu(pMETHUECKUM CIIOCOO0M JIOTMYHOCTHY OTBETA Ha BOIIPOC.
JuddepenurpoBanHbIe 3aaHUs: BBIOOP OCHOBAHMS U CpaBHEHHE 33/1a4.
Pabora B mapax/rpynmnax: pemeHue apupmMeTH4eckuM crocoooM 3ajaad B 2—3
63 JeNCTBUS; KOMMEHTUPOBAHUE TAIOB PEIIeHUs 3a7aui; pa3Hble 3allCH PEeLeHUs
OJIHOM W ToM ke 3amaun. [IpakTuyeckas paboTa: HAXOXKICHUE JTOJTH BEJIMYUHBI,
BEIMYMHBI 110 €€ noJie. OpopmiieHre MaTeMaTUUECKUX 3allMCe: MMOJIHAs 3alUCh
pelIeHus TEKCTOBOM 3a1aun (MO/Iesb; pEIIeHHe M0 IEHCTBUSAM, TI0 BOIPOCaM MU
C TIOMOIIBIO YMCJIOBOTO BhIpaXeHHsI; POPMYITHPOBKA OTBETA)
Maremarudeckass MHpopManus
KoMMeHTHpOBaHuE C UCIOJIB30BAHUEM MAaTEMATHUYECKON TEPMUHOJIOTUH;
MaTEeMaTHYECKasl XapaKTEPUCTUKA MPEIIaracMoi KUTEHCKON CUTYallnH.
DopMyIMpoBaHKE BOTPOCOB IS MOUCKA YHCIIOBBIX XapaKTEPUCTUK,
64 CpapreHHe MaTeMaTHIeCKKX 00beKTOB (0bmee, MaTeMaTHYECKHX OTHOIICHUH U 3aBUCUMOCTEH (TOCIeI0BATEIbHOCTD 1
pasIuyHOE, YHUKAJIbHOE/CTIeIM(UIHOE) .
MPOJOIKUTEILHOCTD COOBITHIA, OJIOKEHUE B POCTPAHCTBE, (GOPMBI U pa3MEPHI.
KoMMeHTHpoBaHue: yCTaHOBIIEHHE UCTUHHOCTH 3aJJaHHBIX U CAaMOCTOSTEIHHO
COCTAaBIJICHHBIX YTBEPKICHUI
Apudpmernyeckue aeicTBus. Boruncienns ¢
MHOT03HAYHBIMM YHCJIAMH B Mpeaeax MUJIJIHOHA
CaMocTosTenbHOE TPUMEHEHNE TPUEMOB YCTHBIX BBIUMCICHUH, OCHOBAaHHBIX Ha
3HAaHUU CBOMCTB apu(METHUEeCKUX ACUCTBUN U cocTaBa uyucia. [IpakTuueckue
65 KontposibHas pabota Ne 3 paboThI: BHIIOTHEHUE CIIOKEHUS M BBIYUTAHUSA 110 anroputMy B npeaenax 100 000;
BBITIOJTHEHHE YMHOKEHUS U JICJICHUS. Y MHOXKEHUE U JISIICHHUEe KPYTJIbIX YK cel (B
tom ymcie Ha 10, 100, 1000).
Yucuaa u Be1nYuHbI. Beanyunsbl.
66 Apudmernueckue AeUCTBH ¢ BETUYMHAMU: cloxkeHne, | KomMmeHTHpoBaHue: peacTaBIeHNe 3HAU€HUsI BETMYUHBI HA OCHOBE

BBIYUTAHHC

COJACPKATCIBHOT'O CMBICJIA, O(l)OpMJ'IeHI/Ie MaTeMaTHUYECKHUX 3aIlHCei.

TexcToBBIE 327291




Ilouck u ucnoabp30BaHUE JAaHHBIX JJId pCUHICHUA

MopenupoBaHue TEKCTa 3a7auu: cXeMa, PUCYHOK, TaOJIMIIa, KpaTKas 3alKcCh;

67 MPAKTUYECKUX 3aJ1a4 UCTIOJIb30BAHUE TEOMETPUIECKUX, TpaduecKux 00pa3oB B XO€ PELICHUS 3a0a4H.
68 3a/1auM Ha HAXOXKIEHUE 1IEHBI, KOJIMYeCcTBa, ctouMocT | O0cyxkIeHne crocoda pemenHus 3a1aun, (GopMbl 3aITUCH PEIICHHS], PEaTbHOCTU U
TOBapa JIOTUYHOCTH OTBETA HA BOIIPOC.
3anuce pemeHus 3aa4u 1o ACUCTBUSM C JuddepenurpoBanHbIe 3aaHus: BBIOOP OCHOBAHUS U CpaBHEHHE 33/1a4.
69 MOSICHEHUSIMU U C TOMOUIBIO YHCJIIOBOTO BBIPAKEHUS Pabota B mapax/rpymmax: penieHue apuMEeTHICCKHM CIIOCOO0M 3a1a4 B 2—3
[IpyMeHeHue PeACTaBIEHU O CII0KEHNH, JENUCTBUSI; KOMMEHTUPOBAHUE ATATOB PEUICHUS 3a/Ia4H; pa3HbIE 3alUCH PEIICHUS
70 BBIYMTAHHMY [/ PEICHUS TPAKTHYECKUX 3a/1a4 (B 0JIHO | OJIHOM M TOM e 3anaun. [Ipaktuyeckas paboTa: HaXOKAEHUE JTOJIM BETMYUHBI,
nelicTeue) BEIMYMHBI 110 €€ noJie. OpopmiieHre MaTeMaTUUECKUX 3allMCe: MMOJIHAs 3alUCh
71 3a)1aqp[ C HEJOCTAaTOYHBIMHU JTAHHBIMU pPeIICHUA TEKCTOBOH 3aJa4du (MOI[CJ'IB; pPEIICHUE 110 I[efICTBHSIM, 110 BOIIpOoCaM MJIN
C TIOMOIIBIO YHCJIOBOTO BBIpAXKEeHHsI; POPMYIHPOBKA OTBETA)
Marematuyeckasi MHpopManus
[IpakTrueckue paboOTHI: yaeOHBIE 3a/1a4l C TOYHBIMH U TPUOTMKEHHBIMHU
JAHHBIMU, JTOCTYITHBIMH YJIEKTPOHHBIMH CPEJCTBAMU O0YIEHUS, TTIOCOOUSIMH;
MCII0JIb30BaHUE TPOCTEUIINX HIKAT U U3MEPUTENIbHBIX TPUOOPOB. YueOHBII
72 Tabnua: yreHue, NOMOIHEHNE nuanor: «[IpuMeHeHne anropuTMOB B YI€OHBIX M MIPAKTHIECKUX CUTYAITHTIX).
PaGota ¢ undopmarnueit: urenue, npeacraBieHue, GopMyIHMpoBaHue BbIBOJA
OTHOCHTEIILHO JaHHBIX, MPEJICTABICHHBIX B TAOMMUHON (hopMe (Ha Tuarpamme,
cXeMe, Ipyroi Moaesnn)
IIpocTpaHcTBeHHbIE OTHOLIEHUS] M TeOMeTPpHYeCKHUe
durypsi
Konctpyuposanue: pasouerne Guryppi Ha npamoyros, YnpaxHeHus Ha KJ1acCu(UKALKI0 TEOMETPUUECKUX (QUTYp MO OJJHOMY-/IBYM
73 HUKH (KBaJIpaThl), KOHCTPYUPOBaHUE (DUTYPHI U3 9
. ocHoBaHUsAM. M300paxkeHre reoMeTpuuecKux (puryp c 3aJaHHbIMU CBOMCTBaMH.
MPSIMOYTOJIbHUKOB. BhIMoJIHEHHE NOCTpOeHUit
Yucia 1 BeJTHYHHBI
YnpaxxHeHus: yCTHas ¥ MUCbMEHHas paboTa ¢ YicaaMu: 3alluch MHOTO3HAYHOTO
YHClla, €r0 MPEeCTaBlICHUE B BUAEC CYMMbI Pa3psIIHBIX ClIaraeéMblX; KIIACChI U
pa3psijibl; BEIOOP YKCEN C 33JaHHBIMHU CBOMCTBAMU (YUCIIO Pa3psAIHBIX €IUHUII,
74 YcTHBIE TPUEMBI BBIYUCIICHUN: YMHOKEHHE U JIeJICHHE ¢ | YETHOCTD U T. [I.).

MHOI'O3HAYHbBIM YHCJIOM

Mo ienupoBaHie MHOTO3HAYHBIX YHCEIT, XapaKTePUCTUKA KIACCOB U Pa3psIoB
MHOTO3HAa4YHOT'O YHCJIA.

VYuebnblil tuanor: GopMynUpoBaHUE U TPOBEPKA HCTUHHOCTHU YTBEPXKICHUS O
yucie. 3anuck yncia, 00J1aAaonero 3alaHHbIM cBoiicTBoM. HaspiBaHue




00BsiCHEHUE CBOMCTB 4Hcia: Y€THOS/HEUETHOE, KPYTioe, TPEX- (YeThIpEX-, MATH-,
HIECTH-) 3HAYHOE; BEJICHUE MaTeMaTHUECKUX 3amuceld. Pabora B mapax/rpyrmmax:
YIOPSI0UEHIE MHOTO3HAYHBIX YHCEIT; KJIAaCCU(PUKAIUS YUCEI TI0 OJJHOMY-IBYM
OCHOBAHHMSM; 3aITUCh OOIIETO CBOMCTBA TpyNIbI uncel. [IpakTiuaeckue paboThI:
yCTaHOBJICHHE MTPaBUJIA, IO KOTOPOMY COCTABIICH PSi YHCEN, MIPOJAOIDKEHHE P,
3aIoJIHEHHE MTPOITYCKOB B PSIY YHCEN; ONMUCAHUE TTOJI0KECHHUS YMCIIa B PSTY YUCell

ApudmMernuyeckue aeicTBus. Boruncienus ¢
MHOI03HAYHBIMHU YHCJIAMHU B NpeAeIax MUJIMOHA

VYMHOXEHHE Ha OJTHO3HAYHOE YHCIIO B npeaciax

CaMOCTOSITEIIFHOE IIPUMCHCHUEC HpI/IéMOB YCTHBIX BBIHHCHGHHﬁ, OCHOBAHHBIX Ha

75 9 . 9
100000 3HaHWUU CBOMCTB apu(PMETHIECKUX JCHCTBUI U cocTaBa uncia. [Ipaktudeckue
YBenuueHue 3HaueHUsl BEJIMYMHBI B HECKOJIBKO pa3 paboOTHI: BBHITIOJTHEHUE CIIOKEHUS M BBIYUTAHUS 110 aroputmy B npenenax 100 000;
76 (YMHO>K€HHE Ha OJJHO3HAUYHOE YHUCIIO) BBINIOJTHEHHE YMHOKEHUS U JIEJICHNs. Y MHOKEHUE U JIEJIEHUE KPYIJIbIX YKcen (B
tom gmcie Ha 10, 100, 1000).
Apudmernyeckue aeicTus. UncjioBbie BbIpaKeHH s
[Torck 3HAYEHMS YHCIIOBOTO BBIPAKEHMSI, coaeprkamiero 3—4 neictBus (co
ckoOkamu, 0e3 ckoOok). CaMocTosTENbHAS POBEPKA MPABHUIIBHOCTH HAXOXKICHHS
CocraBiieHH€e YHCIOBOTO BBIpaXKEeHUs (MPOU3BEICHHUS, 3HAUEHUs YMCIIOBOTO BBIPAXKEHUS (C OMOPOM Ha MpaBUiIa YCTAaHOBJICHUS MOPsiIKa
77 YaCTHOI'0) C KOMMEHTHPOBAaHHEM, HAXOXKICHHE €T0 NEeHCTBUI, arOPUTMBI BBIIIOJIHEHUS apu(PMETHYECKUX AEHCTBUM, MTPUKUIKY
3HAYCHHMS pe3ynbTaTa).
Pabora B rpymnmnax: npuBeaeHNe NPUMEPOB, MILTIOCTPUPYIOLIUX CMBICT U XOJT
BBITIOJTHCHHS apU(PMETUIECKUX NCHCTBUH, CBOMCTBA ACHUCTBUI
IIpocTpaHcTBeHHbIE OTHOLIEHUS] M TeOMeTPpUYeCKHUe
¢urypsi
78 B3aumHoe pacnosoxeHne reoMeTpuueckux Guryp Ha YnpaxHeHus Ha KJ1acCU(UKALUIO TEOMETPUUECKUX (QUTYp MO OJJHOMY-/IBYM
yepTexe ocHoBaHUsAM. M300paxkeHre reoMeTpuuecKuX (PUryp ¢ 3aJaHHBIMU CBOMCTBAMHU.
Apudpmernyeckue aeicTBus. Boruncienns ¢
MHOT03HAYHBIMHM YHCJIAMU B Npeeax MUJIJIHOHA
79 HaxoxeHre HeM3BeCTHOTO KOMIIOHEHTA JICHCTBHS KoMMeHTHpoBaHue: X01a BEIOTHEHHS apu(pMeTHIecKoro NeHCTBUS 1O
YMHOXEHUS (C KOMMEHTHPOBAHUEM) QITOPUTMY, HAX0XKICHUS HEU3BECTHOTO KOMIIOHEHTa apu(METHIECKOTO JeHCTBHSL.
HaxoxeHre HeM3BeCTHOTO KOMIIOHEHTA JICHCTBHS Y4eOHslii [uanor: o0CcyxaeHue A0MyCTUMOTO Pe3ysibTaTa BhITIOTHEHHS IEHCTBUS
80 NeNeHus (C KOMMEHTUPOBAHHUEM ) Ha OCHOBE 3aBHCUMOCTH M€Ky KOMIOHEHTAMH U Pe3ylIbTaTOM JACUCTBUS

(CJ'IO)KGHI/I}I, BbIUYUTAHU, YMHOXCHUA, ,Z[eJ'IeHI/ISI).

HpOCTpaHCTBeHHbIe OTHOIICHUSA U TEOMECTPUYICCKUEC




¢urypsi

CpaBHeHHE TeOMETPUIECKUX QUTyp

VYnpaxHeHus: Ha KiacCu()UKAIUI0 T€OMETPUUYECKUX (PUTYp 110 OJTHOMY-IBYM

81 ocHOBaHMsAM. M300paxenne reoMeTpudeckux GUryp ¢ 3aJJaHHbIMH CBOMCTBAMH.
ApudmMernuyeckue AeicTBus. Beruuciaenus ¢
MHOT03HAYHBIMM YHCJIAMH B Ipeae aX MHJIJIHOHA
3axperieHue no teme "PaBeHCTBO, coneprkaliee KomMenTupoBanue: xoa BbIIIOJIHEHUS apu(PMETHIECKOTO IEHCTBUS IO
82 HEM3BECTHBIN KOMIIOHEHT apr(PMETHIECKOTO NEHCTBUA: | alTOPUTMY, HAXOXKIACHUSI HEM3BECTHOTO KOMIIOHEHTA apU(METUYECKOTO JICHCTBUSL.
3aMMCch, HAX0XK/IE€HUE HEM3BECTHOIO KOMIIOHEHTA" VY4eOHblil uanor: 00CyXIeHHE JOIMyCTUMOTO Pe3yJIbTaTa BBITIOTHEHUS ICHCTBHS
83 Jlenenue Ha oHO3HaYHOE yKcio B npeaenax 100000 Ha OCHOBE 3aBUCHUMOCTH MEX/1y KOMIIOHEHTaMH U PE3yIbTaTOM JIEHCTBHS
(clo’KeHusl, BBIUNTAHUS, YMHOKEHUS, IETICHHUS).
Apudmernyeckue aeicTBus. YncjioBbie BbIpAKEHHS
[Touck 3HaYeHUsT YMCIOBOTO BBIPAXKEHMUS, coaeprkaiiero 3—4 nerctBus (co
ckoOkamu, 0e3 ckobok). CaMmocTosATeIbHAS TPOBEPKA MPABUILHOCTH HAXOXKICHUS
3HAUEHUs YHCIIOBOTO BBIPAXKEHUS (C OMIOPO Ha MpaBUiia YCTAaHOBJICHUS MOPsIKa
CocraBiieHHEe YHCIIOBOTO BBIPAXKEHUS, COJEpHKAILIETro 2 . . ’ .
84 . NEWCTBUH, aNrOPUTMBI BBIIOJTHEHUS apU(METHUECKIX ICHCTBHMA, TPUKHIIKY
NeNCTBUS, HAXOXKACHHUE €r0 3HAYCHUS
pe3ynbTaTa).
Pabora B rpynnax: npuBerieHuEe IPUMEPOB, HILTIOCTPUPYIOIIMX CMBICT U XOJT
BBITIOJTHCHHS apU(PMETUUECKUX JCUCTBUHN, CBOMCTBA JCHUCTBUI
Apudpmernyeckue aeicTBus. Borunciaenns ¢
MHOT03HAYHBIMH YHCJIAMH B Npeaeaax MHJIJIHOHA
85 VYMeHblIeHHEe 3HaU€HHs! BEIMUYNHBI B HECKOJIBKO pa3 OO0cyxeHre 1 IPUMEHEHHE: aJrOPUTMbI MIMCbMEHHBIX BBIUYMCIIEHUI; TpOBEpKa
(lesieHue Ha 0JTHO3HAYHOE YHCJIIO) X0Ja (COOTBETCTBUE AJTOPUTMY, YACTHBIE CIlydal BBIIIOJIHEHUS JAECHCTBUN) U
86 KontposibHas pabora No4 pe3ynbTara IeUCTBHUS.
Yuciaa u BenunHbl. Yncaa B npegesax MHJIJIMOHA
VYnpaxHeHus: yCTHas ¥ MUCbMEHHas padoTa ¢ YMCIaMHU: 3alIUCh MHOTO3HAYHOIO
Yucia, ero NpeCTaBIeHUE B BUJIE CYMMbI pa3psiiHbIX CllaraeéMbIX; K1acchl U
pa3psabl; BEIOOp YMCEN C 3alaHHBIMU CBOMCTBaMU (YHMCIIO PA3PSAIHBIX €AUHULI,
4€THOCTH | T. I1.).
Yucno, OoJiblliee WIM MEHbLIEE JAHHOTO YKCia B 3a/1aH
87 ’ Mo ienupoBaHie MHOTO3HAYHBIX YHCENl, XapaKTEePUCTHUKA KJIACCOB M pa3psiioB

HOC 4YHCJIO pa3

MHOTO3HAa4HOI'O YHCJIA.
VYuebnblil tuanor: GopMynupoBaHUE U TPOBEPKA HCTUHHOCTU YTBEPXKICHUS O
yucie. 3anuch Ynciia, 00J1aJaoero 3alaHHbIM cBoiicTBoM. Ha3biBaHue u
00BsICHEHUE CBOMCTB yKcia: Y€THOS/HEUETHOE, KPYTrioe, TpEX- (YeThIpEX-, MATU-,




HIECTH-) 3HAYHOE; BEICHUE MaTeMaTHUECKUX 3amuceld. Pabora B mapax/rpyrmmax:
YInopsaA04CHUC MHOT'O3HAYHBIX YU CCII; KJIaCCI/I(bI/IKaLII/ISI YUCCII 10 OAHOMY-ABYM
OCHOBAHHMSIM; 3aITUCh OOIIETO CBOMCTBA TPYIIbI uncel. [IpakTHueckue padboThl:
YCTaHOBJICHHE MPaBHJIA, IO KOTOPOMY COCTABJICH Psijl YHCEI, IPOJOJDKCHUE Psja,
3aI0JIHEHHE MTPOIYCKOB B Sy YKMCEN; OMUCAHUE TTOJI0KECHHUS YUCIIa B PSIY YHCEI

TekcToBBIE 3a1a491

[IpumeHneHue npeacTaBiIeHU 00 YMHOXKEHUH, EJIEHUN

MozenupoBaHue TEKCTa 3a/laui: CXeMa, PUCYHOK, TaOJIHIa, KpaTKast 3aIliCh;
UCII0JIb30BaHUE T€OMETPUUECKHX, T'paduueckux o0pa3oB B XOJ€ pellIeHUs 3aJauu.
O6cyxaeHue criocoba pemeHus 3aa4n, GopMbl 3alMCH PEIICHUs], PeaIbHOCTU U
JIOTMYHOCTH OTBETA Ha BOIIPOC.

JuddepenurpoBaHHble 3aJaHNs: BBIOOp OCHOBAHUS U CpaBHEHUE 3a/a4.

88 s Pabota B mapax/rpymmax: penieHue apuhMEeTHISCKHM CIIOCOO0M 3a1a4 B 2—3
JUTSL PEIICHUs TPAKTHYECKUX 3124 (B OJTHO JCHCTBHC) .
JIEHCTBUSI; KOMMEHTHPOBAHUE ATATOB PEIICHUS 33a]]a4H; Pa3HbIC 3aITUCH PEIICHUS
OJHOM W TOM ke 3amaun. [IpakTuyeckas paboTa: HAXOKICHHUE JTOJTH BEJIMYNHBI,
BeNMYUHBEI 110 €€ aoje. OdopmiIeHre MaTeMaTHYECKUX 3aMKCei: TIOJIHAS 3aITUCh
pelieHus TeKCTOBOM 3a/1auu (MOJIeJThb; PEIICHHE 110 ACHCTBUSAM, IO BOTIPOCAM WJTH
C TIOMOIIBIO YMCJIOBOTO BBIpAXKEHUS; (OPMYIHPOBKA OTBETA)
Yucaa u BeinyuHbl. Ynca B npegesax MUJVIMOHA
89 [ToBTOpenue npoiiaeHHOro MO pasneny "Hymeparms"
Apupmernyeckne aeicTBuss. YncaoBble BbIPaKeHUs
[Tonck 3HAYEHMS YHCIIOBOTO BBIPAKEHMSI, coaeprkamiero 3—4 neictBus (co
ckoOkamu, 0e3 cko0ok). CaMocTosITeNbHAs MPOBEPKA MPABUIBHOCTH HAXOXKICHUS
. . 3HAYEHUS YHUCIOBOTO BhIpaXKEHHUsI (C OMOPOH Ha MpaBHJia yCTAHOBJICHUS MOPSIKA
CpaBHeHHE 3HAUEHUN YHUCIIOBBIX BHIPAKEHUH C OTHUM . . @ .
90 . NEMCTBUI, aNrOPUTMBI BBIIIOJIHEHUS apu(PMETHYECKUX ACHCTBUM, MTPUKUIKY
apudmeTnyecKkuM AecTBHEM
pe3ynbTaTa).
Pabora B rpymnmnax: npuBeaeHe NPUMEPOB, UWLTIOCTPUPYIOIIUX CMBICIT U X0
BBITIOJTHEHHS] apu(METHUYECKUX ACWCTBUIA, CBOICTBA NEHCTBUI
TekcToBbBIE 3a1a4H MopenupoBaHue TEKCTa 3a/1a4i: CXeMa, pUCYHOK, TalOJIuIla, KpaTKas 3aluch;
91 Pa3nble mpreMbl 3aUCH pElIeHUs 3a/1a4H UCIOJIb30BaHUE TE€OMETPUYECKHX, Tpaduiueckiux oOpa3oB B XOJ€ PEIICHHUs 3aJauu.
PaboTa ¢ yTBEpKIECHUAMHU: COCTABJIEHUE U NpoBepka 1o | OOCyxkaeHue crnocoda penieHus 3a1a4u, GOpPMbI 3aIIMCU PEILIEHUS, PEAIbHOCTH
92 TUYECKHUX PACCYXJCHHUH MPHU pelieHn  3aaa4, GopMyan | JJOTUYHOCTH OTBETa Ha BOIIPOC.

POBAaHUC BBIBOJA

JuddepenurpoBanHble 3aaHus: BBIOOP OCHOBAHHS U CpaBHEHHE 3a/1au.
Pabora B mapax/rpynnax: pemeHue apupMeTu4eckuM crnoco0oM 3ajad B 2—3




JENCTBUS; KOMMEHTUPOBAHUE 3TAIOB PEIICHUS 3a]aul; Pa3HbI€ 3allMCH PELLIECHUS
OJIHOM M TO¥ ke 3anaun. [IpakTrueckas paboTa: HaX0XKJICHHE O BETHYUHBI,
BeJINUMHBI 110 €€ ose. OpopMiieHHEe MaTeMaTHYECKHX 3alUCel: OIHAs 3alUCh
pelIeHns TEKCTOBOM 3a1auu (MO/IENb; PELIEHHE 110 IEHCTBUSAM, IO BOIPOCaM UITU
C TIOMOIIBIO YHCIIOBOTO BBIPAKEHHS; (DOPMYIHPOBKA OTBETA)

IIpocTpaHcTBEeHHBbIE OTHOLICHUS M FeOMeTPUYECKHe
¢urypsi

93

Pemrenue 3a1a4 Ha HAXOXKACHUE TIEPUMETPA
MPsIMOYTOJIbHHKA (KBaJpaTa)

KomMeHTupoBanue xoa 1 pe3ynbTara Moucka HHPopMaluu o IIIoIaam u
cnocobax e€ HaxoxaeHus. PopMyaupoBaHHe U TPOBEPKA UCTUHHOCTH
YTBEP>KJICHUM O 3HAYEHHSIX F€OMETPUYECKUX BEJIUYMH.

[IpakTueckue pabOThl: HAXOXKACHUE IJIOIAAN (PUTYPBI, COCTABICHHOMN U3
HPSIMOYTOJIbHUKOB (KBa/IpaToOB), CPABHEHUE OJTHOPOIHBIX BEJIHYMH,
VICITOJIb30BAHNE CBOWCTB NMPSAMOYTOJIbHUKA M KBAJpaTa JUIsl pEIICHUs 3a1a4

TexcToBbIC 32124H

94

Pemenue 3amad, oTpaxaromuyx CUTYaIUIo KyTUIN-
MIPOTAKU

MoenupoBaHie TEKCTa 3a/1a4i: CXeMa, PICYHOK, Ta0IInIa, KpaTKasl 3aIHCh;
UCTIOJIb30BaHUE TEOMETPUICCKUX, TpadHUecKuX 00pa30B B XO€ PEIICHUS 3ada4H.
O6cyxaeHue criocoba pereHus 3aaun, GopMbl 3aUCH PEISHHUs], PEAIbHOCTH U
JIOTHYHOCTH OTBETA Ha BOIPOC.

HuddepenumrpoBannbie 3a1aHus: BBIOOP OCHOBAHUS U CPAaBHEHHUE 3a/1a4.

PaboTa B mapax/rpymnmax: pemenue apuMeTHIeCKIM CIIoco0oM 3a1ad B 2—3
NEWCTBYUS; KOMMEHTHPOBAHHE 3TANIOB PEIICHHS 337a4l; pa3HbIe 3aIUCH PEIICHHS
OJIHOM W TO¥ ke 3amaun. [IpakTrueckas paboTa: HaX0XKJICHHUE IO BETHYUHBI,
BEIMYMHBI 110 €€ gose. OpopmiieHHEe MAaTEMaTHIECKUX 3aITUCE: TTOJTHAS 3aIUCh
pelIeHus TEKCTOBOH 3a/1auu (MOIEb; PeIISHHE 10 JCHCTBUSM, 110 BOIIPOCAM WIIH
C TIOMOIIHIO YUCIIOBOTO BBIPAKEHHUS;, (DOPMYIHPOBKA OTBETA)

Apudpmernyeckue aeicTBus. Boruncienns ¢
MHOT03HAYHBIMHM YHCJIAMH B Npeeax MUJIJIHOHA

95

3aKpeIUieHre U3Y4EHHOIO 0 pa3feily
"Apupmernueckue neiicteus”

O6CY)K)I€HI/IC U IIPUMCHCHUC: aJITOPUTMbI IIMCbMCHHBIX BLIHHCH@HHﬁ; IIPOBECpPKa
Xoaa (COOTBCTCTBI/IG AITOpUTMY, YaCTHBIC CJIYYad BBIIIOJIHCHUSA HeﬁCTBHﬁ) n
pe3yibTaTra ,Z[eﬁCTBPIH.

KOMMeHTI/IpOBaHI/IeZ XO0Ja BBITIOJIHCHUA apI/I(l)MeTI/I‘leCKOFO JIENCTBHS 11O
AITOPUTMY, HAXOKACHUA HEU3BCCTHOI'O KOMIIOHCHTA apI/I(l)MCTI/I‘ICCKOl"O JIENCTBHUSL.
YueOHbIit JAUaJIor: O6CY)K,[[€HI/IC JOIMYCTUMOT'O PE3yJIbTATa BBIIIOJTHCHUS JIENCTBUS




Ha OCHOBE 3aBUCUMOCTH MEXK]ly KOMIIOHEHTaMH U Pe3yIbTaTOM JACUCTBUS
(clioKeHus1, BBIUMTAHUS, YMHOXKEHUS, JICTICHNUS).

YrupakHeHUs: TPOrHO3UPOBAHUE BO3MOKHBIX OIIMOOK B BHIYMCIICHUSX TI0
AITOPUTMY, TIPH HAXOXKICHUH HEU3BECTHOTO KOMITOHEHTA apU(METHICCKOTO
JIehCTBUA

IIpocTpaHcTBEeHHBbIE OTHOLICHUS M FeOMeTPUYECKHe
¢urypsi

KomMeHTupoBanue xoa 1 pe3ynbTara Moucka HHPopMaluu o IIIoIaam u
cnocobax e€ HaxoxaeHus. PopMyaupoBaHHe U TPOBEPKA UCTUHHOCTH
YTBEPKACHUN O 3HAYEHUSIX T€OMETPUUYECKUX BETUYHH.

96 [lepumeTp MHOTOYTOJIBHUKA . .
[IpakTryeckne pabOTHI: HAXOXKICHHUE TUIOIAAHN (DUTYPBI, COCTABICHHOU U3
PSIMOYTOJIBHUKOB (KBaJIPaTOB), CPAaBHEHHE OTHOPOTHBIX BEITHUYMH,
WCTIOJIb30BaHUE CBOMCTB MPSIMOYTOJIBHUKA W KBAJIpaTa JJisl PEIICHUs 3a/1a9
TexcroBble 3a1a4n
97 Pemrenue 3aad Ha BMKEHUE MoenupoBaHie TEKCTa 3a/1a4d: CXeMa, PUCYHOK, Ta0JInIa, KpaTKas 3aIrch;
Pemenne pacueTHbIX 3a7a4 (pacxobl, I3MEHEHHS]) HCII0JIb30BaHUE TE€OMETPUUECKHX, Tpaduiueckrx o0pa3oB B XOJ€ pellIeHus 3aJauu.
O6cyxaeHune criocoba pemeHus 3aaaun, GopMbl 3aUCH PEIICHUs, PeaTIbHOCTH U
JIOTMYHOCTH OTBETA Ha BOIIPOC.
JuddepenunpoBannbie 3a1aHus: BEIOOP OCHOBAHUS U CPAaBHEHHUE 3a/1a4.
98 PaboTa B mapax/rpymnmax: pemenue apuMeTHIeCKIM CIIoco0oM 3a1ad B 2—3
JeUCTBUS; KOMMEHTUPOBAHME 3TANIOB PELICHUS 3a[]a4l; pa3Hble 3aIIUCH PELICHUS
OJIHOM M TOHf xe 3a1auu. [IpakTrueckas paboTa: HaX0XKJICHUE JOJIM BEIUUUHBI,
BEIMYMHBI 110 €€ fose. OpopmiieHre MaTeMaTHUECKUX 3alllCel: OJIHAsl 3aIIUCh
peleHus TEKCTOBOH 3a/1aun (MOAENb; peleH e 10 JeHCTBUAM, 110 BOIPOCAM WIIN
C MOMOUIBIO YUCIIOBOTO BBIPAKEHUSI; (POPMYIMPOBKA OTBETA)
MartemaTtudeckass uHGopManus
Vcnonb30BaHue TaHHBIX TaOIULIBI, AUATPAMMBI, [TpakTrueckue pabOTHI: yueOHbIE 33]]a4l C TOYHBIMU U MPUOITAKEHHBIMU
99 CXEMBl, PUCYHKA JIJIs1 OTBETOB Ha BOIIPOCHI, POBEPKH JAHHBIMU, JOCTYIMHBIMH 3JIEKTPOHHBIMU CPEICTBAMU O0yUECHHSI, TOCOOUSIMH;
VCTUHHOCTHU YTBEPXKICHUM UCIOJIb30BaHUE NMPOCTEHIINX KA U U3MEPUTENIbHBIX TPUOOPOB. YUueOHBbIH
100 Paznble (hopMbl IpeicTaBICHUS OJJHON U TOH XKe nuanor: «[IlpuMeHeHne alropuTMOB B y4EOHBIX U IPAKTUYECKUX CUTYALIUAX».

uHbopMaIuU

IIpocTpancTBeHHBIE OTHOLICHUS M FreOMeTpHYECKHe
¢urypsi

Pabora ¢ unpopmanueit: uteHue, npeacTaBieHue, GopMyIUpPOBaHUE BHIBOIA
OTHOCHTEJIbHO JITAaHHBIX, MPE/ICTABIEHHBIX B TAOIMYHOM (hopMme (Ha 1uarpamme,
cxeme, Ipyroi Mojienu)




Moienu IpoCcTpaHCTBEHHBIX T€OMETPUUECKUX GUTyp B

KoncrpyupoBanue, nzodpaxenue Gpuryp, IMEIOLUMX 0Ch CAMMETPUH; TIOCTPOCHUE

101 OKpyXaroleM Mupe (map, Kyo) OKpPY>KHOCTH 33J]aHHOTO paanyca. KoMMeHTHpoBaHHe X0a U pe3yabTaTa IOUCKa
UHPOPMALIUU O TEOMETPHUECKUX (PUTypaxX U UX MOAETSAX B OKPYXKAIOIIEM.
[Ipoexiuu npeIMeToB OKPYKAIOIIEro MUPa Ha MII0CKOC
102 T VYnpaxaeHus: Ha KiacCu()UKAIUI0 TEOMETPUYECKUX (PUTYp 11O OJTHOMY-IBYM
OoCHOBaHMAM. V300paxeHne reoMeTpudeckux GUryp ¢ 3aJJaHHBIMH CBOMCTBAMH
Apudmernueckue aeicTBus. Beruuciaenus ¢
MHOT03HAYHBIMH YHCJIAMH B Npeaeax MUJIJIHOHA
103 [TpuMeHeHne aIrOpUTMOB TSI BEIYMCIICHUM OO6cyxeHre 1 IPUMEHEHHE: aJrOPUTMbI MMCbMEHHBIX BRIYUCIICHHIA; IPOBEPKa
JleneHne ¢ 0CTaTKOM X072 (COOTBETCTBUE aJTOPUTMY, YaCTHBIE CITy4aH BBHITIOJTHEHUS JICHCTBHIA) U
pe3yJibTraTta AeCTBUS.
KommeHnTHpoBaHue: X0/1a BBITIOTHEHUS apU(PMETHIECKOTO JICHCTBHSI O
QITOPUTMY, HAXOKJICHUSI HEM3BECTHOTO KOMIIOHEHTA apu()METHUECKOTO ACHCTBHSL.
104 VY4eOHbIil uanor: o0CykKIeHHe JOIMyCTUMOTO Pe3ylibTaTa BBITIOMHEHIIS TEeWCTBUS
Ha OCHOBE 3aBUCHMOCTH MEXy KOMIIOHEHTAaMH U PE3YJIbTaTOM JCHCTBUS
(croKeHUs1, BEIYUTAHUS, YMHOXKEHUS, JICTICHNUS).
VYnpaxHEeHUs: IPOTHO3UPOBAHNE BO3MOXKHBIX OMIMOOK B BRIYMCIICHUSX TI0
QITOPUTMY, TP HAXOXKICHUU HEN3BECTHOTO KOMITOHEHTA apU(PMETHIECKOTO
NEUCTBUA
TekcTOBBIC 3a1a4H
MonenupoBaHue TeKCTa 3a/1a4M: cXeMa, pUCYHOK, Ta0Nulla, KpaTKas 3aIluch;
HCII0JIb30BaHUE TE€OMETPUYECKHX, Tpadudeckiux o0pa3oB B XOJI€ PELICHHS 3a/1a4H.
O6cyxaenue cocoda pereHus 3a1aun, (GopMbl 3aITUCH PEICHHUS], PEaTbHOCTU U
JIOTUYHOCTH OTBETA Ha BOIIPOC.
[IpaBuna paboThI € 3MEKTPOHHBIMHU TEXHUYECKUMU HuddepenurpoBaHHble 3aJaHKs: BBIOOP OCHOBaHUS U CpaBHEHHE 3a/1a4.
105 cpencrtBamu. [IpuMeHeHUE IIEKTPOHHBIX CPEACTB IS PaGoTa B mapax/rpymnmax: pemenue apuMeTHIeCKiM CIioco0oMm 3a1ad B 2—3
3aKpeIyICHUs] YMEHHS peliaTh TEKCTOBBIE 3a1a4 NEHCTBUS; KOMMEHTHPOBAHUE TAIIOB PEIICHUS 33]]aul; Pa3Hble 3allUCH PELICHUs
OJIHOM U To¥i ke 3amaun. [IpakTuueckas paboTa: HaX0XKACHUE JOTU BEIUYUHBI,
BeJIMYUHEI 110 €€ noiie. OpopmiieHre MaTeMaTHUECKUX 3alMCe: MOJIHAs 3aMUCh
pelleHrs TeKCTOBOM 3a/1aun (MO/JIeNb; pelIeHHe Mo JSHCTBUSAM, IO BOMPOCAM WU
C TIOMOIIBIO YHCJIOBOTO BBIPAXKEHUS; (POPMYIHPOBKA OTBETA)
Apupmernyeckne geicrpus. YncjaoBbie BbIpaKeHU
106 Haxosx1eHne 3Ha4eHus1 YUCIOBOTO BBIPAXKEHUS, Hcnonb3oBanue OykB s 0003HAUEHUS YUCEll, HEU3BECTHOTO KOMIIOHEHTA

coaepxaniero 2-4 neicTaus

JgeicTBus. 1loMCK 3HaUCHUS YHCIOBOIO BBIPAXKCHUA, COACPIKAIICTO 34




neiictBus (co ckoOkamu, 6e3 cko6ok). CamocTosITeTbHAS IPOBEPKA
MPaBUILHOCTH HAXOXJICHUS 3HAYEHHUS YUCIOBOTO BhIpaXKeHUs (C OMOPOi Ha
MpaBujia YCTAHOBJICHUS MOPSIIKA ACUCTBUM, AJITOPUTMBI BBHITIOJIHEHUS
apu(METHUECKUX JCHCTBHM, IPUKHUJIKY PE3YIbTATA).

Pabota B rpynmnax: npuBeeHHE MPUMEPOB, WILTIOCTPUPYIOIIHUX CMBICIT U XO/1
BBITIOJTHEHMS apu(METHICCKHX JICHCTBHIA, CBOMCTBA ICHCTBUI

IIpocTpaHcTBEeHHBbIE OTHOLICHUS M FreOMeTpHYeCKHe
durypsi

[TpaBusna paboTHI ¢ IITEKTPOHHBIMU TEXHUYECKUMU
cpeacTBaMu. [IpuMeHeHne AIEKTPOHHBIX CPEACTB IS

KoHncrpynposanue, nzo0paxenue Guryp, UMEIOLUMX 0Cb CHMMETPHH; TOCTPOCHHE
OKPYKHOCTH 33JaHHOrO pajauyca. KoMMeHTHpOBaHHE X0a U pe3yabTaTa IOUCKa

107 3aKPCILICHI YMCHUS KOHCTPYHPOBATD C MH(}OPMALIMU O TEOMETPUUECKUX PUTypax U UX MOJEIAX B OKPYKAIOIIEM.
HCTIOTH30BAHMEM TCOMETPHUCCKHX (DHTYD VYnpaxkHeHus: Ha K1accu(UKaIMIo TeOMETPUIECKUX GUryp 1o OZIHOMY-JIBYM
ocHoBaHUsAM. M300paxkeHne reoMeTpuyeckux (pUryp c 3aJaHHbIMU CBOWCTBAMU
Apudmernyeckue aeicTBus. Boluucienus ¢
MHOT03HAYHBIMM YHCJIAMH B Npeaeax MHJIJIHOHA
OO6cyx1eHne U IpUMEHEHHUE: arOPUTMbI TUCbMEHHBIX BHIYMCIIEHUI; TPOBEpKa
X0/1a (COOTBETCTBHE aIrOPUTMY, YACTHBIE CIy4au BBIMOJIHEHUS IEHCTBUIN) U
pe3yJibTaTta ACHCTBUS.
KomMmeHTHpOBaHME: X042 BBIOJIHEHHS apU(PMETUIECKOTO IEHCTBHS MO
QITOPUTMY, HAXOKJIEHNUsI HEM3BECTHOTO KOMIIOHEHTA apu(METHUECKOTO AEHCTBUSL.
AJTOPUTM YMHOKEHUS Ha IBY3HAYHOE YHUCIIO B . . o
108 npeenax 100000 YueOnbli 1uanor: 00CyKACHUE TOMYCTUMOTO pe3yIbTaTa BBIHOJ'IH?HI/I?I eCTBUS
Ha OCHOBE 3aBUCUMOCTH MEX]ly KOMIIOHEHTaMH U PE3yJIbTaTOM JeHCTBUS
(cloXeHUs, BBIYMTAHUS, YMHOXKEHUS, ICTICHUS).
VYrpaxHEeHUs: IPOrHO3UPOBAHUE BO3MOKHBIX OIINOOK B BBIUMCICHUSIX T10
QITOPUTMY, IPU HAXOKIECHUU HEN3BECTHOI'O KOMIIOHEHTA apU(PMETUIECKOTO
NEUCTBUA
IIpocTpaHcTBeHHBIE OTHOLIEHHUS M TeOMeTpUYecKne
burypsi
Koncrpyuposanue, nzo0paxenue GUryp, UIMEIOIIUX 0Cb CHMMETPUH; TIOCTPOEHHE
IIpaktuyeckas pabora "KoHcTpyupoBaHue: pa3dueHue | OKpYXHOCTH 33/laHHOro pajguyca. KoMMeHTupoBaHMEe X042 U pe3yibTara MoucKa
109 (burypsl Ha IPSMOYTOJIBHUKY (KBaJIpaThl), COCTaBICHUE | MHPOPMALIMU O TE€OMETPUUYECKUX (PUTypaxX M UX MOJIENISIX B OKPYKAIOILEM.

¢buryp u3 npsMoyrosbHUKOB/KBagpaToB". [loBTOpeHue

VYnpaxHeHus Ha KilacCu(UKAIUI0 T€OMETPUUYECKUX (PUTYp 110 OJJTHOMY-IBYM
ocHOBaHMsAM. M300paxkeHre reoMeTpuyecKiX GUryp ¢ 3aJJaHHBIMH CBOMCTBaMHU




Apudmernyeckue aeiicTBus. Boruncienus c
MHOTI'03HAYHBIMM YHMCJIAMH B NpeAeax MUJIJIMOHA

[IpueMsl IPUKUAKY PE3yabTaTa U OLEHKH

OO0cyx/1eHne U IPUMEHEHUE: AITOPUTMbI TMCbMEHHBIX BBIYMCIIEHUI; IPOBEPKaA

110 MTPABWJIBHOCTH BBITIOJIHCHUS] YMHOKCHHS X0J1a (COOTBETCTBHE aTOPUTMY, YACTHBIC CITy4au BBITOJTHCHUS JCHCTBYIA) U
111 YMHOXKEHUE Ha IBY3HaUHOE Yncio B mpenenax 100000 | pesynabTara JCHCTBUS.
Kountposibnas padota Ne5 KommenTupoBanue: xoa BBIMOTHEHUS apU(PMETUYECKOTO IEUCTBUS 110
QITOPUTMY, HAXOKJICHUSI HEM3BECTHOTO KOMIIOHEHTA apu()METHUECKOTO ACHCTBHSL.
VY4eOHblil uanor: o0CyXIeHHe JOIMyCTUMOTO Pe3yJIbTaTa BHITIOTHEHHS ACHCTBUS
112 Ha OCHOBE 3aBUCHMOCTH MEXy KOMIIOHEHTAaMH U PE3YJIbTaTOM JCHCTBUS
(clokeHus1, BBIUNTAHUS, YMHOKEHUS, I€TICHUS).
YrpakHeHUs: TPOTHO3UPOBAHUE BO3MOKHBIX OIIHOOK B BEIYMCIICHUSX TI0
QITOPUTMY, TP HAXOXKICHUU HEN3BECTHOTO KOMIIOHEHTA apU(PMETHIECKOTO
JIEACTBUA.
IIpocTpaHcTBEHHBbIE OTHOIIEHHUS M T€OMETPHYECKH e
¢urypsi
113 Mozenu mpoCTpaHCTBEHHBIX TeoMeTpruecKiX Guryp B | MccrmemoBanue 00bEKTOB OKPYKAIOMIETO MUPA: COMOCTABIICHNE MX C U3YYEHHBIMHU
OKpYy’KaroleM Mupe (HWIMHJP, THpaMHJia, KOHYC) r€OMETPUYECKUMH (POpMaMH.
[IpyumeHeHre anropuTMOB JIJIsl IOCTPOCHUS YnpaxkHenusi: rpadgudeckie U U3MepUTEIbHbBIE IEHCTBUS TPH BBITIOJHEHUT
reoMeTpHUecKoi GUTyphl, U3MEPEHUS JJIMHBI OTpe3Ka M3MEpPEHUI U BBIYMCICHUH TepuMeTpa MHOTOYT OJIbHHKA, TJIOIIAAN
IpsIMOYTOJIbHUKA, KBaJipaTa, (PUrypsl, COCTaBJIEHHON U3 MPSAMOYTOJILHUKOB.
KonctpynpoBanue, nzo0paxkenue GuUryp, MMEIOIMUX 0Cb CHMMETPUHN; TOCTPOCHUE
OKPY>KHOCTH 33JJaHHOTO paauyca. KoMMeHTHpoBaHUE X0/1a U pe3ylibTaTa MoucKa
UH(GOPMALIMU O TEOMETPUUECKUX (PUTypax U UX MOJEIISAX B OKPY)KAIOIIEM.
114 YnpaxHeHus Ha KJIacCU(UKAITUI0 T€OMETPHIECKHUX (DUTYpP IO OJTHOMY-JIBYM
ocHOBaHUsAM. M300paxkeHre reoMeTpuuecKux (pUryp ¢ 3aJaHHbIMU CBOMCTBAMHU.
VY4eOHbIN quaor: pa3audyeHue, Ha3biBaHUe GUTyp (TIPSIMOM yrod);
FEOMETPUYECKUX BEIUYUH (IEPUMETP, IIOMIAIb).
YropakHeHus: Ha KOHTPOJIb M CAMOKOHTPOIIb JesiTenbHOoCTH. Onpeenenne
pa3MepoB B OKPYKAIOIIEM U Ha YEPTEKE Ha ri1a3 U ¢ MOMOIIbIO0 U3MEPUTEIbHBIX
pruOOpPOB
Apudpmernyeckue aeidcTBus. Borunciaenns ¢
MHOT03HAYHBIMM YHCJIAMH B Mpeaeax MUJIJTHOHA
115 [TucekMeHnHOE YMHOXKEHHE U JIeIEHUE MHOTO3HAUYHBIX OO6cyxIeHre U IPUMEHEHHUE: AITOPUTMbI TUCHbMEHHBIX BHIYHCIICHUI; TPOBEpKa




YHUCCJI

X0/1a (COOTBETCTBUE AITOPUTMY, YACTHBIE CIIydau BBIIIOJIHEHUS JEUCTBUI) U
pe3yJibTaTta AeCTBUS.

KommenTrupoBanue: Xxo/a BBITIOTHEHUS apU(PMETUIECKOTO JICHCTBHS 1O
ITOPUTMY, HAXOKJICHUSI HEM3BECTHOTO KOMIIOHEHTA apu()METHUECKOTO ACHCTBHSL.
VY4eOHblil uanor: o0CyXIeHHEe JOIMyCTUMOTO PE3yJIbTaTa BBITIOTHEHUS IeHCTBHS
Ha OCHOBE 3aBUCUMOCTH MEX/1y KOMIIOHEHTaMH U PE3YJIbTaTOM JIEHCTBUS
(croKeHus1, BBIYNTAHUS, YMHOKEHUS, JICICHNUS).

YpakHeHus: IpOrHO3UPOBAHUE BO3SMOKHbBIX OIIMOOK B BBIUMCIICHUSX 110
ITOPUTMY, IPU HAXOXKIACHUHU HEU3BECTHOTO KOMIIOHEHTA apu(METHUECKOTO
JEUCTBHUS

Marematudeckast MHGopManus

116

Knaccudukanus 00beKTOB IO 0JTHOMY-
JBYM TIpU3HAKaM

[IpakTrueckue paboThl: ydeOHbBIC 3a/1a4U C TOUHBIMU U TPUOTMKEHHBIMHU
JAHHBIMU, JOCTYIHBIMH 3JIEKTPOHHBIMU CPEJICTBAMU 00y4eHUs, TOCOOUIMU;
MCII0JIb30BaHUE TPOCTEUIINX HIKAT U U3MEPUTENbHBIX TPUOOPOB. YueOHBII
nuanor: «lIpruMeHneHne alnropuTMOB B yU€OHBIX U MPAKTUYECKUX CUTYALUIX».
PaGota ¢ undopmanueii: urenue, npeacrapicHue, GopMylInpoBaHUE BHIBOA
OTHOCHTEIILHO JaHHBIX, MPEJICTABIICHHBIX B TAOMMUHOK (hopMe (Ha Tuarpamme,
CcXeMe, Ipyroi MoJIesn)

Apudpmernyeckue aeicTBus. Boruncienns ¢
MHOT03HAYHBIMM YHCJIAMU B Npeae aX MHJIJIHOHA

117

3akpermienue 1o teMe "[lucbMeHHbIe BBIYUCICHUS"

OO0cyxIeHre U IPUMEHEHUE: aJlTOPUTMBI MUChbMEHHBIX BBIYUCIICHH; IPOBEPKA
x0/1a (COOTBETCTBUE AJITOPUTMY, YaCTHBIE CITy4au BBITIOJHEHUS JICHCTBHIA) U
pe3ynbTara IeHCTBHS.

KommenTupoBanue: Xo1a BHITOTHEHUS aprU(PMETHISCKOTO JEHCTBUS 110
AITOPUTMY, HaXOXKICHHUS HEM3BECTHOTO KOMITOHEHTAa apru(METHYECKOTO JIEHCTBHSL.
Y4eOHbIN quanor: 00CyXICHHE TOMyCTUMOTO Pe3ysibTaTa BBITIOJHEHUS IEHCTBH
HAa OCHOBE 3aBUCUMOCTH MEX1Yy KOMIIOHEHTaMH U PEe3yabTaTOM JEHCTBHS
(crmo’xeHus1, BEIYNTAHUS, YMHOKEHUS, ICTICHHUS).

VYrpaxHeHUs: MPOTHO3UPOBAHUE BO3MOKHBIX OITMOOK B BEIYUCICHUSAX TIO
ITOPUTMY, IPU HAXOXKICHUHU HEU3BECTHOTO KOMIIOHEHTa apu(METHIECKOTO
IEUCTBUA

TexcToBBIC 3a729UH

118

3akperuieHue no TeMme "3a/1auyu Ha YyCTaHOBJICHHE

MOI[GJ'II/IpOBaHI/IC TCKCTA 3a1a4u: CXCMd, PUCYHOK, Ta6J'II/ILIa, KpaTKad 3alluCh;




BPEMEHH, pacuéTa KOJMYECTBa, Pacxo/1a, M3MEHEHUS " UCTIOJIb30BAHUE TEOMETPUIECKUX, TpaduecKux 00pa3oB B XO€ PELICHUS 3a0a4H.
Ob6cyxaenue crioco0a pemeHus 3a1a4n, (OpMbI 3aHCH PELICHHS, PEaIbHOCTH U
JIOTUYHOCTH OTBETA Ha BOIPOC.

JuddepenurpoBanHbie 3aaHns: BBIOOP OCHOBAHMS U CPAaBHEHHE 3a71a4.

Pabora B mapax/rpynmnax: pemeHue apupmMeTu4eckuM crocoooM 3ajgad B 2—3
NeCTBYUS; KOMMEHTHPOBAHHE 3TANIOB PEIICHHS 337a4l; pa3HbIe 3aIUCH PEIICHUS
0JIHOM M ToM e 3anaun. [IpakTnueckas paboTa: HaX0XAECHUE JOJIU BEIUYUHBL,
BeJINYMHBI 110 €€ one. OpopMiieHre MaTeMaTHYECKHX 3alnCcel: OTHAs 3aMuCh
pelIeHus TeKCTOBOH 3a/1a4i (MOETh; peIIeH e 10 JeHCTBUSM, TT0 BOIIPOCAM WITH
C TIOMOIIBIO YHCJIOBOTO BBIpAXKEHHUSI; (OPMYIHPOBKA OTBETA)

Marematudeckast MHGopManus

[IpakTrueckue paboThl: ydeOHbBIC 3a/1a4U C TOUHBIMU U TPUOTMKEHHBIMHU
JAHHBIMU, JTOCTYITHBIMH YJIEKTPOHHBIMH CPEJCTBAMU O00YIEHUS, TTOCOOUSIMH;

o MCII0JIb30BaHUE TPOCTEUIINX HIKAT U U3MEPUTENbHBIX TPUOOPOB. YueOHBII
CymMMHpOBaHUE JaHHBIX CTPOKHU, CTOJIOLA JaHHOM

119 TAGHITET nuanor: «[IpuMeHeHne anropuTMOB B Y4€OHBIX M TIPAKTHIECKUX CUTYAITHASIX).
Pabota ¢ nadopmarueit: urenue, npeacTaBicHue, opMyIMpOBaHKE BHIBOIA
OTHOCHTEIILHO JaHHBIX, MPEJICTABIICHHBIX B TAOMMUHOK (hopMe (Ha Tuarpamme,
CcXeMe, Ipyroi MoJIesn)
Apudpmernyeckue aeicTus. Boruncienus ¢
MHOT03HAYHBIMM YHCJIAMU B Npeae aX MHJIJIHOHA
120 ANropuTM™ AeneHus Ha JBy3HAUYHOE 4ucio B mpenenax | OOcyxaeHue u mMpuMeHEHHUE: allrOPUTMbI TUCbMEHHBIX BHIYMCIICHUI; TPOBEpKa
100000 x0/1a (COOTBETCTBUE AJITOPUTMY, YaCTHBIE CITy4au BBITIOJHEHUS JICHCTBHIA) U
Jenenue Ha nBy3HayHOE yucio B npeaenax 100000 pe3yabTara IeUCTBHUS.

KoMmmenTupoBanue: xo1a BBIMOTHEHUS apU(DMETUIECKOTO IEHCTBHS 110
AITOPUTMY, HaXOXKICHHUS HEM3BECTHOTO KOMITOHEHTAa apru(METHYECKOTO JIEHCTBHSL.
Y4eOHbIN quanor: 00CyXICHHE TOMyCTUMOTO Pe3ysibTaTa BBITIOJHEHUS IEHCTBH
121 Ha OCHOBE 3aBUCUMOCTU M€Ky KOMIIOHEHTAMH U Pe3yJIbTaTOM JACHCTBUS
(crmo’xeHus1, BEIYNTAHUS, YMHOKEHUS, ICTICHHUS).

VYrpaxHeHUs: MPOTHO3UPOBAHUE BO3MOKHBIX OITMOOK B BEIYUCICHUSAX TIO
ITOPUTMY, IPU HAXOXKICHUHU HEU3BECTHOTO KOMIIOHEHTa apu(METHIECKOTO
IEUCTBUA

IIpocTpancTBeHHBbIE OTHOLICHUS M FreOMeTpHYECKHe
¢urypsi




122 OKpY)KHOCTb, KPYT: pacrio3HaBaHHe U U300pakeHue
TekcToBbIe 32/1a4H
123 3amaun Ha HAXOXKJCHHUE IPOU3BOIUTEIBLHOCTH TPya, | MoJenupoBaHue TEKCTa 3a/1aui: CXeMa, pUCYHOK, TaOIuIa, KpaTKas 3aIich;
BpEMEHH paboThl, 00beMa BHITIOJHEHHON PabOThI HCII0JIb30BaHNE TEOMETPUUECKUX, Tpaduuecknx 00pa3oB B XOJI€ PEIICHUS 3a/1a4H.
3agaun ¢ M30BITOUYHBIMU M HEAOCTAIONIMMY JaHHeiMu | OOcykaeHne crocoba pemmeHus 3a1aun, (OpMBI 3aIMCH PEUICHHUs, PEATbHOCTH U
JIOTUYHOCTH OTBETA HA BOIIPOC.
JuddepenurpoBanHbie 3a1aHus: BHIOOP OCHOBAHHS M CPaBHEHUE 33/1a4.
Pabora B mapax/rpynmnax: pemeHue apupmMeTu4eckuM crocoooM 3ajaad B 2—3
124 JIECTBHSI; KOMMEHTHPOBAHUE ATANOB PELICHUS 33[1a4M; pa3HbIE 3aIIMCU PEILICHUS
OJHOM W TOM ke 3amaun. [IpakTuyeckas paboTa: HAXOXKICHUE JTOJIH BEJIMYUHBI,
BEIMYMHBI 110 €€ osie. OpopmiieHre MaTeMaTHUECKUX 3aliCe: MoTHast 3aKCh
pelIeHns TEKCTOBOM 3a1aun (MO/IENb; pEIIeHHE 110 IEHCTBUSAM, 110 BOIPOCaM UITU
C TIOMOIIBIO YHCJIOBOTO BBIpaXKEHUS; (HOPMYIHPOBKA OTBETA)
IIpocTpaHcTBeHHbIE OTHOLIEHUS] M TeOMeTpUYeCKHe
¢urypsi
195 OKpYXHOCTb U KPYI': OCTPOEHUE, HAXO0XKIECHUE KoMMeHTHpOoBaHue X0/1a 1 pe3ylbTara norcka HHGpOpMaIiy O IIIOIa N U
paauyca cnocobax e€ HaxoxaeHus. PopMyIupoBaHHE U TPOBEPKA UCTUHHOCTH
YTBEPKACHUN O 3HAYEHUSIX T€OMETPUUYECKUX BEJTUUHH.
126 [IpumeneHne npeAcTaBICHHUN O IEPUMETPE [TpakTrueckue pabOTHI: HaX0XKACHUE TUIOIMAIU GUTYpPhI, COCTaBICHHON U3
MHOTOYTOJIbHUKA IS PelIeHus 3aa4 PSIMOYTOJIbHUKOB (KBa/IpaToOB), CPABHEHUE OJTHOPOIHBIX BEJIHYMH,
MCI0JIb30BaHUE CBOMCTB MPSMOYTOJIbHHUKA M KBaJpaTa JijIsl peluieHus 3a1a4
Apudpmernyeckue aeicTBus. Borunciaenns ¢
MHOT03HAYHBIMM YHCJIAMH B NpeeaX MHJIJIHOHA
127 Htorosas KOHTpoJbHasE paboTa /
IIpocTpaHcTBeHHbIE OTHOLIEHUS] M TeOMeTPpUYeCKHUe
¢urypsi
HccnenoBanne 00bEKTOB OKPYKAIOIIET0 MUPA: COMOCTABJICHUE UX C U3yYEHHBIMU
reOMETPUYECKUMH (POpPMaMH.
3akperuienue. [Ipaktuueckast paborta o Teme .
" . . Ynpaxknenusi: rpadpudeckue U U3MEpUTEIbHbBIC IEHCTBUS IPH BBITIOJTHEHUN
OKpyX)HOCTb, KpYT': paclio3HaBaHUE U N300pakeHUE; . .
128 U3MEpPEHUI U BBIYMCICHHUH TepUMeTpa MHOTOYTOJIbHHKA, IO

IIOCTPOEHHE OKPYXHOCTH 33/1aHHOTO pajuyca'.
IToBTOpenue no teme "I'eomerpuyeckue puryps"

OpSMOYTOJIbHUKA, KBaApaTa, (UTyphl, COCTABIEHHON U3 MPSMOYTOJILHUKOB.
Konctpynposanue, nzo0paxenue GUryp, UMEIOIMX 0Cb CAMMETPUH; IIOCTPOECHUE
OKPYKHOCTH 33JaHHOro paaunyca. KoMMeHTHpoBaHUE X0/1a M pe3ysibTaTa MOUCKa




UHPOPMALIUU O TEOMETPHUECKUX (PUTypax U UX MOAETSAX B OKPYKAIOIIEM.
VYnpaxHeHus: Ha Kiaccu()UKaIU0 TeOMETPUUYECKUX (PUTYp 110 OJJHOMY-IBYM
ocHOBaHMAM. M300paxkeHre reoMeTpuYecKiX GUryp ¢ 3aJaHHBIMH CBOMCTBaMHU.
VYueOHblii [uanor: pa3inyeHne, Ha3piBanue Guryp (psmMoit yroi);
FeOMETPUUECKUX BEJIMYUH (TIEPUMETP, TIJIOMIAb).

VYpakHeHus: Ha KOHTPOJIb M CAMOKOHTPOJIb JesiTeNbHOCTU. Onpeienenne
pa3MepoB B OKpPYXAIOIIEM U Ha YEPTEXKE Ha IJ1a3 U C IOMOILbIO U3MEPUTEIbHBIX
npuOopoB

TekcToBBIE 322491

3akpernieHue 1no teme "Pa3Hblie criocoObl pereHus

MopenupoBaHue TEKCTa 3a7aun: cXeMa, PUCYHOK, TaOJIUIIa, KpaTKas 3alucCh;

129 HEKOTOPBIX BUJIOB M3YYCHHBIX 3a1a4" UCII0JIb30BaHUE TEOMETPUICCKHX, TpahUICCKIX 00pa30B B XOJIE PEIICHHS 3a/IaUH.
130 3a)3aq1/1 Ha HaXO0KJIEHUE CKOPOCTH, BPEMEHH, O6cyxeHue criocoba pemeHus 3aaa4n, GopMbl 3alUCH PEIIeHUs], PeaIbHOCTU U
MIPOUJICHHOTO TTyTH JIOTUYHOCTH OTBETA HA BOIIPOC.
131 3akperuienne. Pabora ¢ TekcToBOM 3amaueit HuddepennnpoBannbie 3a/1aHus: BEIOOP OCHOBAHUS U CPAaBHEHHUE 3a/1a4.
3akpenenye Mo Teme "3a1aun Ha HAXO0KAEHHE JO0JH Pabota B mapax/rpymmax: penieHiue apuhMETHICCKHM CIIOCOOOM 3aj1a4 B 2—3
BEJIMUMHBI, BEIWYHUHEI 110 €€ noie". MaTepHaH s JI@fICTBI/IH; KOMMEHTHPOBAHUEC 3TANIOB PCIICHUA 3aJ1a4U,; PA3HbIC 3aIIUCHU PCIICHUA
132 pacIIupeHus ¥ YriIyOJIeHUs 3HaHUM OJHOMU W TOM ke 3amaun. [IpakTudeckas paboTa: HAX0KICHHUE JTOJTH BEJIMUNHBI,
BeJIMYUHBI 110 €€ nosie. OpopmiieHre MaTeMaTHUECKUX 3allMCe: MOJIHas 3aMUCh
pelIeHus TEKCTOBOM 3a1auu (MO/IeTIb; pelIeHHe 10 AeUCTBUAM, M0 BOIIPOCaM WU
C TIOMOIIIBIO YHMCIIOBOTO BBIPAKEHUS; JOPMYIMPOBKA OTBETA)
IIpocTpaHcTBeHHbIE OTHOLIEHUS] M TeOMeTPpHYeCKHUe
¢urypsi
[TocTpoeHne n3yueHHBIX T€OMETPUUECKUX PUTYD
133 3a/ITaHHBIMHA U3MEPEHUSMHU) C TIOMOIIBIO YePTEKHBIX MH
CTPYMEHTOB: IUHEHKHU, YTOJbHUKA, ITUPKYIIS HccnenoBanue 00BEKTOB OKPYKAIOIIETO MUPA: COMOCTABIICHUE UX C M3yYEHHBIMU
reomerpuueckumu popmamu. KonctpynpoBanue, nzo0paxxenue Guryp, UMEIOIux
134 [TpocTpaHCTBEHHBIC TEOMETPHUCCKUE PUTYPHI (TENa): I | OCb CUMMETPHUHU; HOCTPOCHHUE OKPYXKHOCTH 3aJaHHOTIO PajHyca.
ap, Ky0, HWIMHpP, KOHYC, MUPaMUIa; UX pa3indeHue, H
a3bIBaHUE
Apudpmernyeckne aeicTBus. YnciaoBble BbIPaKeHUs
Hcnonb3oBanue OyKB Uit 0003HAUEHUS YHCETl, HEM3BECTHOTO KOMIIOHEHTA
CocraBiieHHe YHCIOBOTO BBIPAXKEHUS, coepxarero 1- . .
135 neiictBus. [lonck 3HaYEHUS YUCIOBOTO BRIPAKEHHUS, Co/iepKamero 3—4 neicTBus

2 JIEVCTBUS M HaXOKACHHUE €TI0 3HAaUCHUS

(co ckoOkamu, 6e3 cko60k). CaMoCTOsTENIbHAS MPOBEPKA MPABUIIBHOCTH




HaXO0/IEHUs 3HAUYEHUS YHCIIOBOT0 BBIPAXKEHUS (C ONOPOil HAa ITpaBUIIa
YCTaHOBJICHHS MTOPSAAKA TEHCTBUMN, aITOPUTMBI BBIITOJHEHHUS apU(PMETHUECKIX
JNEUCTBUH, IPUKUIKY PE3YIIbTATA).

Pabora B rpynnax: npuseeHue IPUMEPOB, WILTIOCTPUPYIOIIUX CMBICT U X0
BBITIOJTHEHHS apU(METUIECKUX CHCTBUN, CBOMCTBA JCWCTBUI

IIpocTpaHcTBEeHHBbIE OTHOLICHUS M FeOMeTPUYECKHe
¢urypsi
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3akperuienue no teMe "l[IpocTpaHcTBEHHBIE
reoMerpuueckue (Gurypsl (tena

HccnenoBanue 00bEKTOB OKPYXKAIOIIETO MUPA: COMOCTABIEHUE UX C U3yYEHHBIMU
r€OMETPUYECKUMH (POpMaMH.

VYopaxkHenusi: rpadpuyeckue U U3MepUTENIbHbIE IEHCTBUS IPU BBITIOJIHEHUT
U3MEpPEHUI U BBIYMCIECHUN ITepUMeTpa MHOTOYT OJIbHHKA, IJI0IAAN
IpSIMOYTOJIbHUKA, KBajipaTa, (PUrypbl, COCTaBIEHHON U3 MPSIMOYTOJIbHUKOB.
KoncrpynpoBanue, nzo0paxkenue Guryp, MMEIOIMX 0Cb CHMMETPHH; TIOCTPOEHHE
OKPYKHOCTH 3aJJaHHOTO panuyca. KoMmmeHTHpoBaHNe X0/1a U pe3ysibTaTa MoucKa
MH(GOPMALIUU O TEOMETPUUECKUX PUTypax U UX MOJEIAX B OKPYKAIOIIEM.
VYnpaxkHeHus: Ha K1accu(UKaIUI0 TeOMETPUIECKUX GUTYp M0 OJTHOMY-ABYM
ocHOBaHUAM. M300paxkeHre reoMeTpruuecKux QUryp ¢ 3aJJaHHbIMU CBOMCTBaMH.
VYueOHbIN Tuanor: pa3inyeHue, Ha3biBanue Guryp (psmMoit yroi);
T€OMETPUUCCKUX BEIMYUH (TIEPUMETP, TIIOMIAb).

VYnpaxHeHus: Ha KOHTPOJIb U CAMOKOHTPOJIb iesiTeNbHOCTH. OnpeeneHue
pa3MepoB B OKPYKAIOLIEM U Ha YepTEeKe Ha IJ1a3 U C IOMOIIbIO N3MEPHUTEIbHBIX

pruOOpPOB
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