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ITporpamma no «MareMaTHKke» Ha ypOBHE Ha4aJIbHOI'O 00ILEro 0Opa3oBaHUs COCTaBJIEHA HA OCHOBE
TpebdoBanuii k pezynpraram ocBoerus POII HOO, npencrasnennsix B PI'OC HOO, a takxe Ha
ocHOBe (hezepasibHON paboyeil mporpaMMbl BOCIIUTAHUS U ¢ YIETOM KOHIICTILIUHU TPETIOaBaHHS
yaeOHoro npeamera «MareMaTuke» B 00pa3oBaTeIbHBIX Opranu3anusx Poccuiickoit @enepanuu u
MOJJIEXKUT HENOCPEACTBEHHOMY IPUMEHEHUIO ITpH peanu3anuu oos3arenbHoi yactu ©OIT HOO.

HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o MareMaTuKe Ha YpOBHE HaYaJIbHOTO 00IIero o0pa3oBaHus OPHEHTHPOBAHA HA LIEJICBBIC
NPUOPHUTETHI JTYXOBHO-HPABCTBEHHOI'O PAa3BUTHsI, BOCIUTAHUS W COIHATM3ALUN OOYYarOIIUXCS,
chopMyIMpOBaHHEIE B eiepalIbHON paboUeii mporpaMme BOCITUTAHUS.

Ha ypoBHe HawanpHOro oOImiero oOpa3oBaHMs H3y4eHHE MaTeMaTUKH HMeEeT 0co0oe 3HaueHHE B
pazButun oOy4aromierocs. IIprmoOpeTéHHbIE WM 3HAHWS, OIBIT BBIIIOJHEHUS MPEAMETHBIX H
YHUBEpCAJIbHBIX JEHCTBMI Ha MaTeMaTHYeCKOM Marepuaie, IepBOHAYaIbHOE OBJIAJCHUE
MaTeMaTU4eCKUM S3BIKOM CTaHyT (YHIAMEHTOM OOydYeHHs Ha YPOBHE OCHOBHOTO OOIIero
oOpa3zoBaHMs, a TaKke OyayT BOCTpeOOBaHBI B KHM3HH. [IporpamMmma mo MareMaThKe Ha YpOBHE
Ha4yaJbHOrO 0O01Iero o0pa3oBaHUs HampaBi€Ha Ha JOCTHKEHHE CIEIYIOIIUX O0pa30BaTElIbHbIX,
Pa3BHBAIOLIMX LIEJICH, a TaK)Ke 11eJel BOCIUTAHHS:

OCBOCHHME HaYaJbHBIX MATEMaTHUECKUX 3HAHUW — IMOHMMAaHWE 3HAYCHUS BEJIMYMH U CIIOCOOOB HX
W3MEPEHUs, WCIOJb30BaHUE apH(PMETHYECKUX CIHOCOOOB I pa3pelICHHs CHOKETHBIX CHUTYAIIHid,
CTAaHOBJICHUEC YMCHUS PCIIATH y‘I€6HI>IC " NMPAKTUYCCKHUE 3ala4u CpCACTBAMU MATCMATHUKH, pa60Ta C
QITOPUTMAMH  BBINOJHEHUS apU(METHYECKHX JeHcTBHM; QopmupoBaHue (GyHKIHOHAIBHOU
MaTEeMaTHYeCKON TPaMOTHOCTH OOYYaroIIerocs, KOTopas XapaKTepu3yeTcs HAIUYUEM Y HEro OmbITa
pelieHrs y4yeOHO-TI03HaBaTeNbHBIX M Y4eOHO-TIPAKTUYECKUX 3ajad, MOCTPOSCHHBIX HA TMOHUMaHUU U
NPUMEHEHUH MaTeMaTHYeCKUX OTHOIICHUH («JacTh-1IeJ0e», «OOJbIIe-MEeHbIIe», «PAaBHO-HEPABHOY,
«TIOPSIIOK»),  CMbIca  apupMETHYEeCKHX  JeHCTBUHM, 3aBHCHUMOCTed  (paboTa, JABWXKEHHE,
MPOJOIKUTENFHOCTh  COOBITHS); O0O€CledeHHe MaTeMaTUYeCKOro pPa3BUTUS OO0ydYaromerocs —
CTIOCOOHOCTH K WHTEIUICKTYAIbHOH  JIEATEIBHOCTH, TPOCTPAHCTBEHHOTO  BOOOpPaKEHUS,
MaTeMaTHYeCcKON pedd, (pOpMHUpPOBAHUE YMEHMsSI CTPOUTHb PACCYKJEHUS, BHIOMpATh apryMEHTAlUIO,
pa3nuyath BepHble (MCTHHHBIE) U HEBEpHBIC (JIOKHBIE) YTBEP)KICHHS, BECTH IMOUCK HH(OpPMAIIHH,
CTaHOBJICHHE y4eOHO-TI03HABATENbHBIX MOTHBOB, HHTEpECa K U3yUYEHUIO U MPUMEHEHUI0 MaTeMaTHKH,
BOKHEHUIIINX KAYeCTB HHTeHHeKTyaﬂBHOﬁ ACATCIBHOCTH: TCOPETHYCCKOI0 MW IMPOCTPAHCTBECHHOI'O
MBIIIJICHUA, Boo6pa>1<eH1/1${, MaTeMaTHIECKOU pe€ur, OPUCHTHUPOBKU B MATEMATUUCCKHUX TCPMHHAX H
TOHATHSIX.

B ocHOBe KOHCTpyHMpOBaHMS COJiepKaHUS M OTOOpa IJIAHHUPYEMBIX pPE3yIbTaTOB MHPOrpaMMbl IO
MaTeMaTHKe JIeKaT CIEAYIOIIHe IEHHOCTH MAaTeMaTHKH, KOPPEIHPYIONIHNEe CO CTAaHOBJICHUEM
JUYHOCTH 00YyYaromIerocs:

MNOHUMaHHE MaTEeMaTUYECKUX OTHOIIECHUN BBICTYIIa€T CpEACTBOM IIO3HAHUA BaKOHOMepHOCTeI\/’I
CYIIECTBOBAHHSI OKPYKAIOMIETO MUPA, (GaKTOB, MPOIECCOB U SBJICHUMN, MPOUCXOAIINX B MIPUPOJIE U B
o0rmiecTBe (HapuMep, XPOHOJOTHsI COOBITHH, MPOTSHKEHHOCTh IO BpeMeHHU, 00pa3oBaHHe IIENIOT0 U3
yacTeil, m3MeHeHue (OpMBI, pasMmepa); MaTeMaTHUYECKHE TMPEJCTaBICHUS O 4YHWCIaX, BEJIUYHHAX,
TEOMETPHUCCKUX (DUTYpax SBISIOTCS YCIOBHEM IIEIIOCTHOTO BOCIPHSTHS TBOPEHHWH MPHPOIBI U
4eloBeKa

(MaMATHUKH apXUTEKTYphl, COKPOBHILA HCKYCCTBA M KYJIBTYPHI, OOBEKTHI MHPUPOABI); BIIAJCHUE
MaTEeMaTHYECKUM SI3BIKOM, 3JIEMEHTAMU aJITOPUTMHUYECKOTO MBIIUICHUS MO3BOJSET 00y4aromemycs



COBEpIICHCTBOBATh KOMMYHUKATUBHYIO JAESTENBbHOCTh (apPryMEHTUPOBATH CBOIO TOYKY 3pEHUs,
CTPOUTH JIOTMYECKHE IEMOYKU PACCYXKICHUU, ONpOBepraTb WM MOATBEPKIATh HCTUHHOCTh
IIPEIIOJIOKEHHUS).

Ha ypoBHe HawanmpHOro o0mIero oOpa3oBaHUs MaTeMaTHUECKUE 3HAHHUS UM YMEHUS HPUMEHSIOTCS
00yYaroImuMcs TIpY U3YUYEHHUH JIPYTUX YYeOHBIX MPEAMETOB (KOJIMYECTBEHHBIC U MPOCTPAHCTBEHHBIE
XapaKTePUCTHKH, OIICHKHU, PacuéThl U NMPUKUKA, UCIIOIb30BaHUE Tpadudeckux (HopM MpecTaBlIeHUs
uHpopmanuu). IlpuoOperéHHBIE OOydYaOIIMMCS YMEHHS CTPOMTH  aJTOPUTMBI, BBIOMpATH
paroHaIbHBIE CIIOCOOBI YCTHBIX M MHCHMEHHBIX apU(METHYCCKUX BBIYHCIICHHUH, MPUEMBI IPOBEPKH
MPaBWIBHOCTH  BBIMOJHEHUS JCMCTBMIA, a TakXkKe pa3uyeHue, Ha3blBaHHe, H300pakeHue
reOMEeTPUYECKUX (QUryp, HAXOKIECHHUE TI'C€OMETPUUECKUX BEIWYMH (JJIMHA, MEePUMETp, IJIOAIb)
CTaHOBSTCA IMOKa3aTelsIMH C(HOPMHUPOBAHHON (DYHKIIMOHAIBHOW T'PAaMOTHOCTH OOydaromierocs u
MPENOCHIIKON YCIEIHOTO JallbHEHIIero o0y4eHus: Ha ypoBHE OCHOBHOT'O O0IIIEro 0Opa3oBaHMUs.
[Inanupyemble pe3ynbTaThl OCBOCHHS MPOrpaMMbl MO MaTeMaTHKe, MPEJCTaBIEHHBIE IO TrojaaM
oOyueHusi, OTPaXKalOT, B MEPBYIO OuYepellb, MPEAMETHBIE JOCTHXKEHHS oOydaromerocsa. Takke oHU
BKJTIOYAIOT OT/IEJIBHBIE PE3YIbTAThl B O0JIACTH CTAHOBIICHHS JIMYHOCTHBIX KAYECTB M METAIPEIMETHBIX
NEUCTBUM U YMEHUN, KOTOPbIE MOTYT OBITh JJOCTUTHYTHI HA 3TOM 3Tarie 00y4eHusl.

OO11iee ynCiIO YacoB, PEKOMEHI0BAHHBIX sl U3y4eHus: mareMatuku — 540 gacoB: B 1 kiacce — 132
yaca (4 gaca B HefIeN0), BO 2 kiacce — 136 yacos (4 yaca B Hezento), B 3 kiacce — 136 yacoB (4 daca
B HeJeno), B 4 kiacce — 136 yacoB (4 4aca B HEZIEIIO).



COJAEP/KAHUE OBYYEHUA

OcHoBHOE coziepkaHre 00y4eHHs B MPOrpaMMe 10 MaTeMaTUKe MPEICTaBlIeHo pasaenamu: «Uucna u
BEJIMYUHBDY, «Apudmerndeckue nenctBus», «Texctosble 3agaun», «[IpocTpaHCTBEHHBIE OTHOILICHUS
U TE€OMETPUYECKUE PUTYPBI»,

«MaremaTtnueckas I/IH(l)OpMaHI/IH».

1 KIIACC
Yucna v BeJIMYMHBI

Yucna ot 1 no 9: paznuuenue, yrenue, 3anuch. Eqununa cuéra. [lecstok. CYET npeaMeroB, 3amuch
pesynbrara mudpamu. Yucno u mudpa 0 mpu n3MepeHNH, BEIYUCICHHUH.

Uwucna B npeaenax 20: yreHue, 3anuch, cpaBHeHre. OTHO3HAYHbBIC U JIBy3HAYHBIC YHCIA. Y BEJIMUEHUE
(YMEHBIIICHHE) YUCiIa HA HECKOJIBKO €IMHHII.

JUinHa u e€ usmepeHne. ENMHULBI 1IMHBI M yCTAHOBJIEHUE COOTHOILUEHUS MEXKIY HHUMH: CAHTUMETD,
JNELUMETP.
ApudmMernuyeckue AeiCTBUSA

CrnoxeHue ¥ BBIYUTAHHME YHCEI B npeaciax 20. Ha3BaHust KOMITIOHEHTOB ﬂeﬁCTBHﬁ, Ppe3yJIbTaTOB
HeﬁCTBHﬁ CJIOKCHM, BBIYNTAHHN . Breruutanue xak ﬂeﬁCTBHC, O6paTHOG CJIOKCHHIO.

TexcToBBIE 3a]a4YH

TexcToBas 3a1a4a: CTpyKTYpHBIE DJIEMEHTHI, COCTABIIEHHE TEKCTOBOM 3a1auu 10 00pasIly.
3aBUCHMOCTh MEXY JTaHHBIMU U UCKOMOM BEJIMYMHOM B TEKCTOBOM 3a7aue. Pemenne 3ai1ay B 01HO
JIEUCTBUE.

IIpocTpaHncTBeHHbIE OTHOLIEHUSI M TeoMeTpHYecKue Gurypsbl

PacnonoxeHne npenMeToB M OOBEKTOB Ha IUIOCKOCTH, B IPOCTPAHCTBE, YCTAHOBJICHHE
IIPOCTPAHCTBEHHBIX OTHOIIEHUM: «CIIEBA-CIIPABAY, «CBEPXY-CHU3Y», «MEKIY.

I'eomerpuueckue burypst: pacro3HaBaHue Kpyra, TpeyrojabHUKa, IPSIMOYTOJIbHUKA,
orpe3ka. [locTtpoenune oTpeska, kBaapara, TPEYroJbHUKA C TOMOIIBIO JINHEWKHU Ha JINCTE B KIIETKY.
N3mepenue 1MHBI OTPE3KA B CAHTUMETPAX.

Marematuyeckass uHGpopmanus

C6op naHHBIX 00 0OBekTe Mo 00pa3ily. XapaKTEpPUCTHKH O0BEKTa, TPyMNIbl OOBEKTOB (KOJIMUYECTBO,
dopma, pazmep). I'pynnupoBka 0ObEKTOB 110 33JaHHOMY IIPU3HAKY.

3aKOHOMEPHOCTH B PsIly 3a/laHHBIX 00BEKTOB: €€ 0OHapyKeHUE, MPOAOIKEHHE Psa.

Bepuble (MCTHHHBIE) U HEBEpHbIE (JI0XKHBIE) MPEIOKEHHs], COCTABIEHHBIE OTHOCUTENIBHO 3a/IaHHOTO
Habopa MaTeMaTHYECKUX 0O0BEKTOB.

Urenue Tabmuipl, conepxkaiieil He 6osee 4 naHHbIX. V3BIeueHne JaHHOTO W3 CTPOKH WM CTOJONA,
BHECCHHE OJIHOTO-ABYX JIaHHBIX B TaOnuily. UTeHHE PHCYHKA, CXEMbI C OIHHM-IBYMS YHCIIOBBIMH
JTaHHBIMHA (3HAUYEHUSIMH JAHHBIX BEUYHH ).

JIByX-TpEXIIIaroBble MHCTPYKIIUH, CBSI3aHHBIC C BBIYMCICHHEM, U3MEPEHHUEM [UTHHBI, H300paKeHHEM
reOMETPHUECKON (PUTYPBHI.

VHUBEPCAJIbHBIE VYEBHBIE JENCTBUS (ITPOTTEJIEBTUYECKUI
VPOBEHD)



N3yuenne matematuku B 1 Kiacce CrmocoOCTBYeT OCBOCHHMIO Ha IMPOMEACBTHYECKOM YPOBHE psiaa
YHUBEpPCAIBHBIX YYE€OHBIX JICWCTBHI: TO3HABAaTEIbHBIX YHHBEPCAIBHBIX YUYEOHBIX JCHCTBUI,
KOMMYHHKATHBHBIX YHHBEPCATBHBIX YYEOHBIX JEHCTBUH, PETYISTUBHBIX YHUBEPCAIBHBIX Y4EOHBIX
JICHCTBUI, COBMECTHOM JESITCIbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBeEpPCcaAJIbHBbIE yueOHble AeiicTBus ba3oBble jiornueckue
AefCcTBUSA:

Ha0III0/1aTh MAaTEeMAaTUYECKUE OOBEKTHI (UHCIIa, BETUYHHBI) B OKPYXKAIOIIEM MHPE; OOHAPYKUBATh
oOI1ee ¥ pa3IMYHOE B 3aMMCH apU(PMETHICCKUX ACHUCTBUIN; HAOIIOAaTh IEUCTBUE N3MEPUTEIBHBIX
pUOOPOB;

CpaBHHBATH J1Ba OOBHEKTA, /IBA YHCIIA;

pacnpenensaTb 0ObEKThI Ha TPYIIIHI IO 3aJaHHOMY OCHOBAHUIO;

KOIMPOBATh U3YUYEHHBIE (PUTYPBI, PUCOBATH OT PYKH 110 COOCTBEHHOMY 3aMbICITY; TPUBOIUTH

MIPUMEPBI YUCEIT, TEOMETPUUICCKUX (PHUTYp; COOIIOAATH MTOCIICIOBATEILHOCTD MTPH KOJTUYECTBEHHOM

Y TIOPSIZIKOBOM CUETE.

PatGora ¢ undopmanmeii:

MOHUMATh, YTO MATEMATUYECKUE SIBJICHUSI MOTYT OBITh MPEACTABICHBI C TOMOIIBIO

Pa3IMYHBIX CPEJCTB: TEKCT, YACIOBAs 3aMUCh, TAOIUIIA, PUCYHOK, CXEMA; YATATh TaOJIHUIly, U3BJICKATh
nH(pOpMAaILIUIO0, TPEICTABICHHYI0 B TabmuyHoid ¢opme. KoMMyHUKATHBHBIE YHHBeEpCAJIbHBIE
yuyeOHble 1eliCTBHA:

XapaKkTepUu30BaTh (omuchIBaTh) YUCIIO, F€OMETPUUYECKYIO burypy,

MOCJICAOBATCIIBHOCTE HM3 HCECKOJBKHUX YHCCII, 3allMCAHHBIX II0 IMOPAAKY, KOMMCHTUPOBATH XOI
CpaBHCHUA IBYX 06I>6KTOB;

ONUCHIBATh CBOMMH CJIOBAMU CIOKETHYIO CUTYAIIMIO U MAaTEMATHYECKOE OTHOIIEHUE
BEJIMYMH (YHCeN), ONUCHIBAaTh MOJOKEHUE MPEAMETa B MPOCTPAHCTBE; pa3IuvaTh U
HCMOJIb30BaTh MaTEMAaTHYECKUE 3HAKW; CTPOUTH MPEIJI0KEHUS OTHOCUTEIBHO
3aIaHHOTO0 Habopa OOBEKTOB. PeryasiTuBHble YHHBepcaJibHble Y4yeOHbIE
JelCTBHUA:

MPUHUMATH YUeOHYIO 3a/1auy, yIEePKUBATh €€ B MPOIecce NeSTEIbHOCTH; IeHCTBOBATh B COOTBETCTBUU
C MpPEeAyoKEeHHBIM 00pa3loM, MHCTPYKIUEH; MPOSBIAT, UHTEPEC K MPOBEPKE PE3yJbTATOB PEIICHUs
y4eOHOM 3a/1auH,

C TOMOIIBI0 YYUTENs YCTAaHABIMBaTh NPUYMHY BO3HMKIIEH OIIMOKM WU TPYAHOCTH; IPOBEPATH
MPABIJILHOCTH BBIYMCIICHUS C TIOMOIIBIO IPYTOro MpHEMa BBITTOIHEHUS

JIEUCTBUS.

CoBMecTHAas 1eATEJIbLHOCTD:

y4acTBOBaTh B MapHOW paboTe C MAaTeMaTUYECKUM MaTEpHUajOM, BBITIONHSATH MpaBHJIa COBMECTHOU
NEeSTETLHOCTH: JIOTOBAPUBATHCS, CUYUTATHCA C MHEHHEM MapTHEPA, CIIOKOWHO M MHUPHO pasperniaTh
KOH(QJIUKTBI.



2 KIIACC
Yuciia 1 BeJINYMHBI

UYucna B mnpepenax 100: ureHue, 3amuch, AECATUYHBIA COCTaB, CpaBHEHHUE. 3allUCh PaBEHCTBA,
HEpaBEHCTBA. YBEIMYCHHE, YMCHBIICHHWE YWCIIAa HAa HECKOJBbKO EIMHUI], JEeCATKOB. Pa3HocTHOE
CpaBHEHHE YHCEll.

Benuuunbl: cpaBHEHHE 110 Macce (€IUHUIA MacChl — KUJIOTPaMM), BpeMeHH (€IUHHUIIBI BpEMEHH — 4ac,
MUHYTa), W3MEpPEHUE UIMHBI (€AUHUIBI JIUHBI — METp, JEUUMETpP, CAHTUMETP, MULIUMETD).
CooTHolleHne MEXIy eauHulaMu BenuyuHbl (B mpeaenax 100), ero mpuMeHEHHE IJIsl PEIICHUs
MPAKTUYECKHX 3aj1au.

Apudpmernyeckue aeiicTBUs

YcTHOE ciojkeHre U BblunTaHue yucel B npeaenax 100 6e3 nepexoaa U ¢ NEPEX0ioM Yepe3 paspsil.
[TucbmeHHOE ciiokeHue W BhruMTaHue uucen B npenenax 100. IlepemectutenbHOe, codeTaTeabHOE
CBOWCTBA CJIOKCHUS, UX NMPUMEHEHHE I BBIYHMCICHUN. B3aMMOCBSI3b KOMIIOHEHTOB M PE3yJibTara
TEWCTBUS CIIOKEHHS, AEUCTBUS BhIuMTaHMs. [IpoBepka pe3ynbraTa BHIYUCICHUS (PEabHOCTh OTBETA,
oOpaTHOe JIelCTBHIE).

JIWCTBUSL YMHOKEHUST W JCNICHHS 4YHCeNI B TPAKTHYECKUX W YYEOHBIX cHUTyanusx. HazpaHus
KOMIIOHEHTOB JICUCTBHI YMHOKEHHUSI, JICTICHHSL.

Tabnuunoe ymHOeHUe B nipenenax 50. TaOuuvHbIe ciiydyan yMHOXKEHHUSI, ICTICHUS MIPH BBIYUCICHUSIX
U pemieHUH 3aaad. llepeMecTUTENIbHOE CBOWMCTBO YMHOXCHHS. B3aMMOCBS3b KOMIIOHCHTOB U
pe3yibTara JICHCTBHSI YMHOXKCHUS, ICHCTBHSI JICIICHHSL.

HeusBecTHBIII KOMIIOHEHT AECWUCTBUS CIIOKEHUs, NeHcTBUsA BbluMTaHMs. HaxokJeHre Hen3BEeCTHOTrO
KOMIIOHEHTA CJIO’KEHUS], BBIUUTAHHUS.

YucnoBoe BbIpake€HHE: YTE€HHUE, 3alMCh, BHIYUCICHUE 3HaYeHUs. [lopsIoK BBIMOMHEHUs AECHCTBHHA B
YHCJIOBOM BBIPAKEHHUH, COJCpKAIEM JEHCTBHS CIOXKEHHS W BBIYMTAHHUS (CO CKOOKamu wiu 0e3
cko6o0k) B ipenenax 100 (He Oonee Tpex IeHCTBUI).

Haxoxnenne 3HaueHus! YMCIIOBOTO BRIpaKEHU. ParmoHanbHbIe TPUEMBbI BEIYMCIICHHINA:

HCIOJIb30BAHUEC ICPEMECTUTCIIBHOI'O CBOICTBA.

TekcToBbIe 3a1aUn

UreHue, npeacTaBIeHUE TEKCTA 3a/1a4l B BUJE PUCYHKA, CXEMBI WM Apyroi moaenu. [lnan perenus
3ala4d B JIBa JCHCTBHS, BBIOOP COOTBETCTBYIOIIMX IUIAHY apuU(PMETHUECKUX ACUCTBUU. 3amuch
pEeIICHUA U OTBETa 3aJayvu. Pemrenne TEKCTOBBIX 3ala4 Ha IMPUMCHCHHUEC CMBICIIA apI/I(l)MeTI/I‘-IeCKOFO
JecTBUs (CIOKEHUE, BhIUMTAHUE, YMHOXKEHUE, JeleHue). PacuéTHpie 3aauyu Ha yBEIWYCHHE WU
YMEHBIIICHUE BEIIMYMHBI HA HECKOJBKO €IMHUI] WU B HECKOIBKO pa3. 3amuch OTBETA K 3a/1ade U €ro
npoBepka (hopMynMpoBaHHE, TPOBEpKAa Ha JOCTOBEPHOCTH, CJICIOBAHHWE IUIAHY, COOTBETCTBHE
MMOCTaBJICHHOMY BOIIPOCY).

IIpocTpaHcTBEHHBIE OTHONIEHHUS H reOMeTpHYecKHe (PUTyphI

PacnioznaBanue u n3o0pa’keHHE TeOMETPUUECKUX (PUryp: TOuka, IpsmMas, IpsIMON yroi, JioMaHas,
MHOroyroiasHHUK. [locTpoeHune oTpe3ka 3aJaHHON JUIMHBI C MOMOIIbIO JHHEHKU. M300paxeHue Ha
KJIeT4aTol Oymare mpsIMOyroJbHHKA C 3aJaHHBIMH JUTHHAMHU CTOPOH, KBajpaTa C 3aJaHHOM JTHHON
cTtopoHsl. [[nuHa nomanoit. M3Mmepenue mepumerpa M300paKEHHOTO MPSMOYTOJIbHHKA (KBajapara),
3aIUCh pe3yabTaTa U3MEPEHHs B CAHTUMETPAX.

Maremaruyeckas uHpopmanus



Haxoxxnenue, popMynupoBaHHe OJTHOTO-ABYX OOIIUX MPU3HAKOB HA0Opa MaTEeMaTHYECKUX OOBEKTOB:
qucell, BENWYMH, Treomerpuyeckux ¢uryp. Kiaccudpukanus oOBEKTOB M0 3aJaHHOMY HIIU
CaMOCTOSITEJIbHO YCTAHOBJIEHHOMY IIpU3HAKy. 3aKOHOMEPHOCTb B PSAy 4YHUCEN, I€OMETPUYECKHUX
¢uryp, 0ObeKTOB IMOBCETHEBHON KU3HU.

Bepubie (uMcTUHHBIE) W HEBEpHBbIE (JIOXKHBIC) YTBEPXKICHHS, COJIEp)KAIIUE KOJIUYECTBEHHBIE,
MIPOCTPAHCTBEHHbIE OTHOIICHUSI, 3aBUCUMOCTH MEXIy YUCIaMU WK BennunHamu. KoHcrpyupoBanue
YTBEPKJICHUH C UCIIOJIb30BAHUEM CIIOB «KaXIbIi1»,

«BCEY.

PabGora c Ta0muiiamMu: W3BIICYCHHE W HCIIOJNB30BAHHWE Ui OTBETa Ha BOIPOC HHQOpPMAIH,
MPEACTABICHHON B TaOauIle (HampuMep, TaOJIUIIBI CIIOKEHHUS, YMHOKEHHUS, TpauKa IeKYpPCTB).
BHecenue naHHbIX B TaONUIly, MOTOJHEHHE MOAENEH (CXeM, M300paK€HUI) TOTOBBIMU YHCIOBBIMU
JTAaHHBIMHU.

Anroput™mbl (IIpU€MBbI, MpaBUiIa) YCTHBIX U NUCbMEHHBIX BBIYHUCICHHM, U3MEPEHUH U IMOCTPOECHMS
reoMeTpHUecKux Guryp.

[IpaBuia paboOThl C D3IEKTPOHHBIMU CpPEICTBaMU OOy4eHUs (DJICKTPOHHOU QopMoil ydyeOHUKa,
KOMITBIOTEPHBIMU TPEeHAKEPAMHU).

YHUBEPCAJIbHBIE YUEBHBIE JEEVICTBUSA (ITPOTIEJEBTUYECKUI
YPOBEHD)

M3yuenne mareMaTHKH BO 2 Kjacce CIOCOOCTBYET OCBOCHHUIO Ha MPOINEJEBTUYECKOM YPOBHE psjia
YHUBEpPCAJIbHBIX Y4YEOHBIX JEWCTBUI: MO3HABaTEJIbHBIX YHUBEPCAJIbHBIX Y4YEOHBIX JEHCTBHIA,
KOMMYHHMKATHUBHBIX YHUBEPCAIbHBIX Y4E€OHBIX NEHCTBHUIl, PETyISTUBHBIX YHUBEPCAJIbHBIX YYEOHBIX
JNENUCTBUN, COBMECTHOM JEATEILHOCTH.

ITo3naBaTenbHBIC YHHBepcaJbHbIC YUeOHbIe AelicTBUs ba3zoBble jjornyeckue
AEeHCTBHA:

HabmoaTh MaTeMaTU4eCKUe OTHOLLEHUS (vacTp—11€TI0€, 00JbIIIe-MEHbIIIE)
B OKPY’KalOIIEM MHPE; XapaKTEPU30BaTh HA3HAUYCHHUE U UCITOJIb30BaTh MMPOCTEHUIIINE U3MEPUTEIIbHBIC

npuOopbl  (CaHTUMETpOBasi JIEHTA, BEChl); CpPAaBHUBATh TIPYNNbl OOBEKTOB (UMCEN, BEJIUYMH,
reoMeTpHuecKux (huryp)

M0 CaMOCTOSITEIHHO BEIOPAHHOMY OCHOBAHUIO; pacmlpeAesaTh (KiaccuuuupoBaTh) 0ObEKTHI (UHCTA,
BEJIMYUHBI, TEOMETPHUECKUE

(burypsl, TEKCTOBBIE 33/1a4U B OJTHO JICHCTBUE) HA TPYMIIbI; OOHAPYKUBATh MOJEIIN T€OMETPUUECKUX
¢buryp B OKpyxKarolieM MHpe; BECTU MOMCK Pa3IMUHBIX pelleHu 3a1auun (pacu€THoil, ¢
reOMETPUUYECKUM

COJIEp>KaHUEM ); BOCIIPOU3BOIUTE MOPSAIOK BBIIOJHEHUS AIEWCTBUN B YMCIIOBOM BBIPAXKEHHH,

coJieprKalleM JeHCTBHsS CIOKEHUS M BbIUMTAaHUS (CO CKOOKaMu id 0e3 CKOOOK); yCTaHaBIMBAaTh
COOTBETCTBHE MEXAY MaTEMaTHUECKUM BBIPAXXEHUEM U €TI0

TEKCTOBBIM OIIMCAHUEM, HO)I6I/IpaTI) MMPUMEPHBI, MOATBEPKAAOIINUC CYXKICHUC,
BBIBOJI, OTBET.
PabGora ¢ undopmanmeii:

U3BJIEKATh U UCMOJIb30BaTh HHPOPMAIIHIO, IPEACTABICHHYIO B TEKCTOBOM,



rpadguveckoil (pUCYHOK, cxema, Tabnuia) (opme; ycTaHaBIUBATh JIOTUKY TMepedopa BapHaHTOB IS
peIeHHsI TPOCTEHIITNX

KOM6I/IHaTOpHI)IX 3aJa4, AOIIOJHATH MOACIINU (CXCMBI, I/I306pa)KeHI/I5[) I'OTOBBIMHW YHUCJIOBBIMH
JaHHBIMU.

KoMMyHnKaTHBHBbIE YHUBEPCAJbHbIE Y4eOHbIe el CTBUS: KOMMEHTHUPOBATh X011
BBIYHCIICHUI;

OOBSICHSITh BBIOOP BEIMYWHBI, COOTBETCTBYIOIICH CHUTYaIllMd H3MEPEHUS; COCTABISATH TEKCTOBYIO
3a/1a4y C 3aJJaHHBIM OTHOIIEHHEM (TOTOBBIM PEIICHUEM )

10 O6p2131_[y; HCIIOJIb30BATh MATEMATUYCCKUEC 3HAKH W TCPMHUHOJIOTHUIO IJId ONMCAHUA CIOJKETHOM
CUTyallul, KOHCTPYUPOBAHU YTBCp)I(,Z[CHI/Iﬁ, BBIBOJOB OTHOCHTCIIBPHO JaHHBIX 06’[;6KTOB, OTHOILICHHA,
Ha3bIBaTh 4YMCJia, BEIUYUHBI, TCOMCTPUUCCKHUEC (le"ypBI, 06nana10mne 3aJaHHbBIM

CBOMCTBOM; 3aIIUChIBaTh, YUTATH YUCIIO, YUCIOBOE BBIPDAIKEHUE;
NPUBOANUTH IPUMEPHI, HILTIOCTPHUPYIOLIHE apu(MEeTHIECKOE JeCTBUE, B3aHMHOE

PaCIIOJIOKCHHUEC IT'COMCTPHUUCCKUX (1)I/Il"yp; KOHCTPYHUPOBATh YTBCPKACHUA C UCIIOJIB30BAHUCM
CJIOB «Ka)KI[BIﬁ», «BCE».

PeryasiTuBHbIe yHHBepcaJbHbIE YUeOHbIE TeliCTBHA:
CJIEIOBATh YCTAaHOBJICHHOMY TPABHITY, IO KOTOPOMY COCTABIICH PSIJT YHCET,

BEJIMYMH, TEOMETPUYCCKUX (UTyp; OPraHU30BbIBATh, YYaCTBOBATh, KOHTPOJIUPOBATh X0/ U PE3yJIbTAT
napHoi paboThl C MATEMAaTUYECKUM MaTEpUaIoM; IPOBEPSTh NPABUILHOCTD BBIYUCIIEHUS C TIOMOIIbIO
Apyroro mnpuéma BBIIIOJHEHUS AEUCTBUS, OOpPaTHOTrO NEHCTBHUS; HAXOAWUTHb C IOMOIIBIO YUUTEINS
MIPUYMHY BO3HUKIIIEH OMMOKY WM 3aTPyTHEHUS.
CoBMecTHAS AeATEJILHOCTD.

MIPUHUMATH MPaBUJIa COBMECTHOM JIEATEILHOCTH IPH paboTe B mapax, rpymnmnax,

COCTABJICHHBIX YYHMTEJIEM WJIH CaMOCTOSTEIbHO; Y4acTBOBATh B MAapHOM M TIpymnmoBoil paboTe c
MaTeMaTHYeCKUM MaTepHajoM: oO0CYyXJaTh LIEb JEATeIbHOCTH, X0/ paboThl, KOMMEHTHPOBAaTh CBOU
NeMCTBUS, BHICIYIIMBATh MHEHUS JPYTUX YYACTHUKOB, FTOTOBUTH MPE3EHTALNIO (YCTHOE BBICTYILJIEHUE)
peuieHusl WIM OTBETAa; PEIlaTh COBMECTHO MaTEMaTUYECKHE 3a/1a4d IOMCKOBOTO M TBOPYECKOIO
xapakTepa (OmpeaensiTh C MOMOIIBI0 W3MEPUTENbHBIX WHCTPYMEHTOB JUIMHY, ONPEAEIATh BpeMs U
MIPOJOJKUTEIIBHOCTE € ITOMOILBIO YacOB, BBINNOIHATH NMPUKHUIKY U OLEHKY pe3yibTrara IEHCTBUM,
U3MEpEHUil); COBMECTHO C YUUTENIEM OLIEHUBAThH PE3YJIbTaThl BBIMOIHEHHS 00111el paboThI.

3 KJIACC
Yuciaa 1 BeJUYHHBI

Uucna B npenenax 1000: yreHue, 3anuch, CpaBHEHHE, MPEICTABICHUE B BHJE CYMMBI Pa3psaHBIX
ciaraemMbIX. PaBeHCTBa M HEpaBEHCTBA: UTEHUE, COCTaBJICHME. Y BEIMUEHUE WM YMEHbILIEHUE YHcia B
HECKOJIbKO pa3. KpaTHoe cpaBHEHUE 4ncen.

Macca (enuHuIla Maccbl — rpamMM), COOTHOILLIEHHE MEXAY KHJIOIPaMMOM M TPaMMOM, OTHOUIEHUS
«TSDKeIee-Jerye Ha...», «TsKeJee-JIeTye B. ...

CroumocTh (emuHUIIBI — pPyOIb, KONEHKa), YCTAaHOBICHHE OTHOIICHHUS <JIOPOKEICIICBIE HA...»,
«I0pO’Ke-AeleBe B. ..». COOTHOIIEHHE «I1€Ha, KOJIUYECTBO, CTOMMOCTbY B IPAKTHUECKON CUTYaI[UH.



Bpems (eauHuna BpeMEHM — CEKyH[Ja), YCTAHOBJICHHME OTHOILEHMS «OBICTpEEMEUIEHHEE Ha...»,
«ObIcTpee-MeuIeHHee B...». COOTHOLICHHE «Hayajlo, OKOHYAaHUE, MPOJOKUTEIBHOCTh COOBITHSA» B
IIPAaKTUYECKOU CUTYaLUU.

JlnuHa (eAMHULB] JUIMHBI — MIJUIUMETP, KUJIOMETP), COOTHOIIEHHUE MEXy BEJIMYMHAMM B Ipezenax
Teicssun. CpaBHEHHE OOBEKTOB 110 JITHHE.

[Tnomanp (eAMHUIB] TUIOIIAAN — KBAAPATHBIA METP, KBaJpaTHbIH CAHTUMETP, KBaJPATHBIN AELIUMETD,
KBazipaTHbIN MeTp). CpaBHEHHE OOBEKTOB 110 IIJIOLIA/IH.

ApudpmMernyeckue AeiCTBUSA

YcTHBIE BBIYMCIICHHS, CBOJUMBIE K JnedcTBHsAM B mpenenax 100 (TabiuuHoe W BHETAOIMYHOE
YMHOKEHUE, EJIEHNE, IEUCTBUS C KPYIJIBIMU YHUCIAMH).

[TuceMenHoe ciioxeHnue, BeiunTanue yucen B npeaenax 1000. JleiicTBus ¢ unciamu

Oml.

[lucbmMeHHOE YMHOXKEHHME B CTOJIOMK, MUCHMEHHOE JIeJIeHuEe YroJikoM. lIuceMeHHOe yMHOXEHUeE,
JieJieHne Ha ofHo3HauHoe uncio B npeaenax 100. IIpoBepka pe3ynpTaTa BhlUMCICHUS (MPUKHUIKA WIN
OLIEHKa pe3ylibTaTa, 00paTHOE NEHCTBUE, IPUMEHEHHE aIrOPUTMA, UCIIOIb30BAHUE KABKYISITOPA).
[lepemecTuTenbHOE, COYETATEIHLHOE CBOMCTBA CIIOKEHUS, YMHOKEHHUS TPU BBIUYMCICHHSIX.

HaxosxneHre HeM3BECTHOTO KOMIIOHEHTA apu(METHUECKOTO ACHCTBUSI.
[Topsimox neficTBUK B YUCIIOBOM BBIPQKCHUHW, 3HAYECHUE YHCIIOBOTO BBIPAXKCHHS, COJEPIKAIIETO
HECKOJIBKO JICHCTBUI (CO ckoOKaMu Mtk 0e3 CKOOOK), ¢ BeIaucIeHussMu B mpezenax 1000.

OI[HOpOI[HI)IG BCJIMYHHBI: CJIOXKCHHUEC U BBIUYUTAHHC.

TexcroBble 3a124uU

PaGota ¢ TekcroBoi 3ajaueil: aHanM3 JAHHBIX W OTHOLICHWH, MpeJCTaBICHHE Ha MOJIENH,
IUTAaHUPOBAHKUE XOJa PeIlieHus 3a7auu, pelieHne apupMeTH4ecKiuM crocoOoM. 3ajau Ha MOHUMaHHe
cMbIcia apu(METUYEeCKUX NEHUCTBUHM (B TOM 4YHCIIEe JEJIEHUS C OCTaTKOM), OTHOIIEHUH («OoJbiie-
MEHbIIE HA...», «0O0JblIe-MEHbIIE B...»), 3aBUCUMOCTEH («KYIUIA-TIPOJIaka», pacyéT BpPEMEHH,
KOJIMYECTBA), HA CpaBHEHHUE (Pa3HOCTHOE, KpaTHOE). 3aluch PEIIeHUs 3aJauyd MO ACHCTBUSIM U C
MTOMOMIBIO YHCIIOBOTO BhIpaxkeHUs. [IpoBepka pelieHns 1 olleHKa MOJIy4eHHOTO pe3yibTara.

Jlons BeNUYMHBIL: MOJOBHHA, TPETh, YETBEPTh, IATasl, JEcCiATas 4acTb B MPAKTUYECKOM CHUTYyallMH.
CpaBHeHue 1051€l OJTHOM BETUYMHBI. 3a1a4l Ha HAXOKJIEHUE TOJIN BEITUYHHBI.

IIpocTpaHcTBeHHBbIE OTHONIEHUSI H TeoMeTpHYecKue GUrypol

KonctpymnpoBanue reomerpuueckux ¢uryp (pazdbueHue Qurypsl Ha 4acTH, COCTaBJIeHHUE (QUTYpHI U3
qacTei).

[TeprmeTp MHOTOYTOJIBHUKA: H3MEPEHUE, BEIYUCIICHNE, 3aITUCh PABEHCTBA.

I/I3MepeHHe omagu, 3alluch pe3ynLTaTa I/I3MepeHI/I$I B KBa}IpaTHBIX CaHTI/IMeTan. BI)I'-II/ICJ'ICHI/IG
TUIOIA/IA TIPSIMOYTOJIbHHKA (KBaJipaTa) ¢ 3aJaHHBIMUA CTOPOHAMHU, 3allMCh paBeHCTBA. M300paxeHne Ha
KJIETYaTOH Oymare mpsMOyrojibHUKA C 3aJaHHBIM 3HAYCHUEM TLITOIIAIH.

Marematuyeckass uHGpopmanus

Krnaccudukanys 00b€KTOB IO JBYM MPU3HAKAM.

Bepuble (MCTHHHBIE) U HEBEPHBIE (JIOKHBIE) YTBEPKICHHs: KOHCTPYHPOBaHUE, MpoBepKa. Jloruueckue
pacCyKIEHHS CO CBA3KAMHU «ECIH ..., TO ...», KIIOATOMY», «3HAUUTY.

M3BneueHne u UCIONIb30BaHKE IS BBITOJHEHUS 3aJaHUi HHPOPMaLUK, IPEJCTaBICHHOM B TabIMIIax
C JaHHBIMH O peaJIbHBIX MIPOLIECCAX U SBJICHUAX OKPYXKAIOLIET0 MUpa (HalpUMeEp, paclluCaHUE YPOKOB,
JBMKEHUS aBTOOYCOB, 110€3/10B), BHECEHHE JIAHHBIX B TAOUILY, TOTIOJIHEHHE YepTeKa TaHHBIMU.

®opMaIn30BaHHOE ONMCAHUE MTOCIIE0BATEIbHOCTU AEUCTBUM (MHCTPYKIUS, IJIaH, CXEMa, aJITOPUTM).



Cronbuaras quarpaMma: YTE€HHE, MCIOJIB30BAaHWE JAAHHBIX JJIS PEHICHUS YYEOHBIX U TMPAKTHUCCKUX
3a/1ad4.

AJrOpUTMBI U3yY€HHUs MaTepHalia, BBIIOJHEHHUS OOydarollMX U TECTOBBIX 3aJlaHUil Ha JOCTYITHBIX
ANEKTPOHHBIX CPEACTBAX O0yUeHUS (MHTEPAKTUBHOM OCKE, KOMIIBIOTEPE, IPYTHX YCTPOUCTBAX).

YHUBEPCAJILHBIE YUEBHBIE JIEUCTBUSA

ITo3HaBaTe/IbHbIE YHHMBEpPCcAJIbHBbIE YUeOHbIe nelicTBusl ba3oBble Jiornyeckue u
uccjie10BaTeIbCKue 1eiicTBUSA:

CpaBHMBAaTh MaTeMaTHUYECKHE OOBEKTHI (UUCIIa, BEJTMUYMHBL, TEOMETPUUECKUE
¢burypsi); BBIOMpATh MPUEM BBIYUCICHHS, BBITIOJIHEHUS IEHCTBUS;
KOHCTPYUPOBATh reOMETpUUECKre GUTypHI;

Kiaccu(uuupoBaTh OOBEKTHI (YKMCIIa, BETMYUHBI, TEOMETPUIECKHE (PUTYPHI,

TEKCTOBBIE 33Jla4d B OJIHO JIEHCTBUE) [0 BBIOPAaHHOMY NPU3HAKY; NPUKUABIBATH Pa3MeEphI
¢burypsl, € 3J1eMEHTOB;

[TIOHUMATh CMBICJI 3aBUCUMOCTEN U MaTEMaTUYECKUX OTHOLLIECHUN, OITMCAHHBIX
B 3ajlaue; pa3jnyaTh U UCIOJIb30BaTh pa3Hble NPUEMBI U aITOPUTMbI BBIYUCIICHUS; BBIOUPATh METO
pemeHust (MOJeTMPOBAaHHIE CUTYAINH, TIepeOop BapUaHTOB,

UCIOJIb30BaHUE AallTOPUTMAa); COOTHOCHUTh HA4ajao, OKOHYaHHWE, MPOJOKUTEILHOCTh COOBITHS B
[IPaKTUYECKOMH CUTyallUW; COCTaBIATh Psifi  4ucesl (BEIMYMH, TE€OMETPUYECKUX (Uryp) IO
CaMOCTOSITENTbHO BEIOPAaHHOMY TIPaBUILY;

MOJIETTUPOBATH MPEITIOKEHHYIO MPAKTUYECKYIO CUTYAIUIO;
YCTaHABIIMBATh MOCJIEA0BATEILHOCTh COOBITUH, JEHUCTBUM CIO’KETa TEKCTOBOM

3aJa4u.

Pa6ora ¢ undopmanmueii:

YUTaTh MH(OPMAIIHIO, IPECTABICHHYIO B pa3HbIX (popmax;

U3BJIEKaTh U UHTEPIPETUPOBAThH YUCIIOBBIE JTaHHBIE, TPEJICTABICHHbIE B TAOIHIIE,

Ha JIMarpaMMe; 3aroIHITh TaOJIMLIbI CIIOKEHUS M YMHOKEHUS, TONOJHATh JaHHBIMU YEPTEXK;

yCTaHaBJIMBAaTh COOTBETCTBHE MEX/Y PA3TMUHBIMU 3aITUCSIMU PELLICHUS 33]]auH; UCII0JIb30BaTh
JIOTIOJTHUTENbHYO  JINTEpaTypy (CIpaBOYHHKH, CIOBAPH)

JUIS ~ yCTaHOBJEHMsI U  TIPOBEPKM  3HAYEHHsS]  MaTeMaTHYEeCKOro  TepMHHA  (TIOHATHSA).
KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

HCIIOJIB30BAaTh MAaTEMATHYECKYI0 TEPMHUHOJIOTHIO JIJISl ONMMCAHUS OTHOLIEHUHN U

3aBUCUMOCTEN; CTPOUTH PEUEBBIEC BBICKA3bIBAHUS JUUIS PELLICHUS 3a1a4, COCTABIIATh TEKCTOBYIO

3ajauy; OOBSCHATh HA IMPHUMEpax OTHOIICHUS «OOJbIIe-MEHbBIIE Ha...», «OOJbIlIe-MEHbIIE B...»,
«PaBHOY; UCIIOJIL30BAThH MaT€MaTHYeCKyl0  CHMBOJIUKY  JUIS COCTaBJICHUS YU CIIOBBIX
BBIPAKCHMUII;

BBIOMpATh, OCYLIECTBIIATH [IEPEXO/1 OT OJHUX €IUHULl U3MEPEHUSI BETUUHHbI

K IpyTUM B COOTBETCTBUU C MPAKTUUYECKON CUTYyallMel; y4acTBOBAaTh B OOCYKJEHUH OLIMOOK B XOJ€ U
pe3yabTaTe BBIIIOJHEHUS BBIYUCICHUS.

PeryasitTuBHble yHHUBepcajabHble Y4eOHbIe JeHCTBHSA: IPOBEPATh XOJ M PE3YyIbTAT BBINOIHEHUS
JeWCTBUS; BECTH MOMCK OIIMOOK, XapaKTepU30BaTh UX U UCIPABIATH; (HOPMYIHPOBATH OTBET (BBIBOJ),
MOJATBEPXKIAaTh €ro OOBACHEHHEM, pacuéTaMu; BBIOMpaTb W HCIOJIb30BATh PA3IMUYHBIE NPUEMBI
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IIPUKUIKA U TIPOBEPKHU PABWIBHOCTH BBIYMCIICHUS, ITPOBEPATH NOJHOTY U IPAaBHIBHOCTD 3aIll0JTHEHHUS
TaOJIUI] CI0XKEHUS, YMHOKEHUS.

CoBMmecTHast 1eATEIBHOCTD:

pu paboTe B TpyIIE UM B Nape BBINOJIHATh NPEAJOKEHHbIE 3a/laHusl (HAXOAUTh Pa3Hble PELICHMS,
OIPENIeNIATh C TIOMOIIBIO U(PPOBBIX U AHAIOTOBBIX TPHUOOPOB, N3MEPUTEIBHBIX HHCTPYMEHTOB [UINHY,
Maccy, BpeMsi); JOTOBAPUBATHCSA O paclpelieieHnu 00S3aHHOCTEH B COBMECTHOM TPY/I€, BBINOJIHATH
pOJIM PYKOBOIMTENS WM NOJYUHEHHOIO, CAEPKAHHO IPUHUMATh 3aMeyaHHs K CBOel palorte;
BBINOJIHATh COBMECTHO MPUKHUJIKY U OLIEHKY pe3yJbTaTa BbIIOJIHEHHs 0011el padoThI.

4 KJIACC
Yuciia 1 BeJNYNHBI

UYucna B mpejenax MUUIHOHA: YTEHUE, 3aIIUCh, IOPa3psAIHOE CpaBHEHHE yropsaoueHue. Yuco,
0oJIbIIIee WIIH MEHBIIIeE JAHHOTO YUCJIa Ha 33JaHHOE YMCIIO0 PA3PSIHBIX AMHHMII, B 33JaHHOE YHCIIO
pas.
Benuuunel: cpaBHEeHUE 00BEKTOB 110 Macce, JUIMHE, TJI0MAI1H, BMECTUMOCTH.
Eaunu1b Macchl 1 COOTHOIICHUS MEXAY HUMH: — IIECHTHEp, TOHHA.

Enununbl BpeMenu (CyTKH, HEIETs, MECHll, TOJ, BEK), COOTHOILIEHUSI MKy HUMHU.
Enununel mmHbl (MAJUIMMETP, CAaHTUMETP, IEUUMETP, METp, KHIOMETp), IUIomaau (KBaJapaTHBINA
METp, KBaJAPATHBIA CAaHTUMETP), BMECTUMOCTHU (JIUTP), CKOPOCTU (KUIOMETPHI B 4ac, METPbI B MUHYTY,
MeTphI B cekyHy). CooTHoIIeHHe Mex Ty equHuiiamu B peaenax 100 000.

Z[OJ'IH BCJIMYMHBI BpECMCHU, MACChI, IJINHBbI.

Apupmernyeckne 1eicTBUs

[TucekMeHHOE ClIOKeHHEe, BBIYMTAHWE MHOTO3HAYHBIX YHCENl B Mpenenax MuuiMoHa. [TucemeHHOE
YMHOXXEHHE, JIeJICHHE MHOTO3HAYHBIX YHCEJI Ha OJHO3HAYyHOE (IBYy3HayHOE) 4yucio B mpenenax 100
000. lenenune ¢ octaTkoM. YMHOXKeHue U aAenerue Ha 10, 100, 1000.

CgoiicTBa apu(pMETHYECKUX IEUCTBUM M HMX NPUMEHEHHE mJisi BblYUCIeHUN. [lowck 3HavyeHHs
YHCJIOBOTO BBIPAXKEHUsS, COAEpXKAIero Heckonbko aeWcteuii B mpenenax 100 000. IIposepka
pe3yJibTaTa BBIYMCIEHNUH, B TOM YHCJIE C TIOMOIIBIO KAJIBKYIISITOPA.

PaBeHcTBO, conepxaliiee HEM3BECTHBIM KOMIIOHEHT apU(PMETHUECKOTO IEHCTBUS:
3aIHCh, HAX0XK/IEHNE HEU3BECTHOIO KOMIIOHEHTA.

YMHOXEHHUE U JeJICHUE BEIUUNHBL HA OJJHO3HAYHOE YHUCIIO.

TexkcroBbIe 3aga4n

Pabota ¢ TekcTOBOM 3a7aueil, pemeHne KOTOpoi CoAepKUT 2—3 NeliCTBUA: aHaIN3, IPe/ICTaBlIeHHe Ha
MOJIENH, TJIAHUPOBAHUE M 3aIMCh PELICHMs], IPOBEPKA PEIIECHUS U OTBETA. AHAIM3 3aBUCUMOCTEH,
XapaKTepU3YIOIIUX IMPOLECChl: JBMKEHUS (CKOPOCTh, BpeMs, NPONACHHBIA MyTh), pPabOTHI
(MpoU3BOAUTEIBHOCT, BpeMsi, 00bEM pabOThl), KYIUIU-MIPOJAXH (Ll€HA, KOJIUYECTBO, CTOMMOCTh) U
peleHre COOTBETCTBYIOIIMX 3aay. 3a/1a4l Ha YCTaHOBJIEHHE BPEMEHH (HA4asio, MpOI0JIKUTEIbHOCTD
U OKOHYaHHUE COOBITHS), pacuéTa KOJMYECTBA, pacxoja, U3MEHEHHs. 3a/laud Ha HAaXOXAECHUE JI0JIU
BEJIMYMHBI, BEJIMYUHBI 110 €€ nose. Pa3Hble crocoObl pelieHus HEKOTOPhIX BHUJIOB M3YUEHHBIX 3aj1ad.
OdopmiieHre pemieHuss Mo ACUCTBUSAM C TOSCHEHHMEM, IO BOINPOCaM, C TOMOIIbIO YHCIOBOTO
BBIPAKEHUS.

IIpocTpancTBeHHbIE OTHOLIEHHSI M TeoMeTpuUYeckue purypol Harnsuabeie
MNpeaACTaBJICHUA O CUMMCTpPUH.
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OKpyXHOCTb, KpYI': pacno3HaBaHue U n3oOpaxkeHue. [locTpoeHne OKpyKHOCTH 3aJaHHOTO pajauyca.
ITocTpoeHne H3y4EHHBIX TE€OMETPUYECKMX (UIYp C IOMOIUBIO JIMHEHKH, YrojbHHMKA, LHUPKYJIS.
Paznuuenue, Ha3bIBaHWE MPOCTPAHCTBEHHBIX T€OMETpUYEecKHX ¢Guryp (Tenm): map, KyO, LWIMHAP,
KOHYC, TUPaMHU/JA.

KoncrpyupoBanue: pa3duenue Gurypsl Ha HNpsIMOYrOJIbHMKHM (KBaJapaThl), COCTaBIeHHE (GUIYp U3
IIPSIMOYTOJIBHUKOB MJIM KBaJpaToB.

[Tepumerp, momiaas GUrypsl, COCTaBICHHON U3 IBYX-TPEX MPSIMOYTOJIBHUKOB (KBAIPATOB).
Marematudeckas uHgpopmanus

Pa6ora c YTBEPKACHUSIMMU: KOHCTPYMPOBaHHUE, IPOBEpPKaA HUCTUHHOCTH.
CocrasiieHne U IpOBEPKa JOTUYECKUX PACCYKICHUN IIPU PEILICHUH 3a4a4.

JlaHHBIE O pealIbHBIX IIPOLECCAX U SABJICHUAX OKPY’KAIOIIErO0 MUPA, MPEACTABICHHbIE HA JUarpammax,
cxemax, B Tabmumnax, TekcraX. COOp MaTeMaTHYecKHWX JaHHBIX O 3aJaHHOM OOBCKTEe (YHCIIe,
BEIMYMHE, Teomerpudeckoil ¢urype). Ilouck unpopmanuu B crpaBouHoil nuteparype, MHTepHere.
3anuce MH(GOpMaK B MPEAIOKEHHOHN Tabulle, Ha CTOI04YaTol [uarpamMmme.

JlocTynHbIE 3JEKTPOHHBIE CPEACTBA OOYYEHMs, MOCOOMS, TPEHaXEPhl, UX HCIIOJIb30BAHUE 0]
PYKOBOJICTBOM TIefarora M camoctosTesnbHoe. IlpaBmia Oe3onmacHOM paboThl € 3JIEKTPOHHBIMU
UCTOYHMKAMU  HMHpOpManuu  (9JeKTpoHHas  (gopma  yuyeOHHKaA, DJIEKTPOHHBIE  CJIOBapH,
o0pa3oBaTeNbHBIC CAUTHI, OPHEHTUPOBAHHBIC HA 00YJAIOIIUXCsl HAYAIBHOTO 0011ero 00pa3oBaHus).

AJNTOPUTMBI pelIeHUs] H3YYCHHBIX YIEOHBIX U MPAKTUYECKHUX 3a/1a4.

YHUBEPCAJIbHBIE YUEBHBIE JIEMCTBUS

N3yuenne MaTeMaTUKH B 4 Kjacce CIOCOOCTBYET OCBOEHHIO psifia YHUBEPCATIbHBIX YUEOHBIX

JIEHCTBHIA: [I03HABATEJIbHBIX YHUBEPCAIbHBIX y4eOHBIX NENUCTBHM,
KOMMYHUKAaTUBHBIX YHUBEPCAIbHBIX y4eOHBIX JNEUCTBHM,  PETYJSITUBHBIX
YHUBEPCAIbHBIX YUEOHBIX JEHCTBHIA, COBMECTHOH NEATETLHOCTH.

ITo3HaBaTe/IbHbIEC YHHBEpPCcAJIbHbIE YUeOHbIe nelicTBust ba3oBble Jiornyeckue u
HccIea0BaTeJIbCKHeE 1eHCTBUA:

OpPUEHTHPOBATHCS B U3yUYEHHOW MaTeMaTH4eCKON TEPMUHOIIOTUH, UCTIOIh30BaTh €€

B BBICKA3bIBAaHUSAX M PACCYXKICHUAX; CPAaBHMBATh MaTEeMaTHYeCKHEe OOBEKTHl (YMCIA, BEIHYUHBI,
reoMeTpHIECKre

Gurypsl), 3alMChIBaTh MPH3HAK CPABHEHUS; BBIOMPATh METOJ PEIICHUS MaTeMaTHYeCKOW 3aJ1adu
(asropuT™ NEHCTBHS, MPUEM

BBIYHMCIICHHS, CIIOCOO peIIeHHUs, MOJCTUPOBAHUE CUTYyalluu, Mepedop BapHAaHTOB), OOHAPYKHUBATh
MOJIETI U3yYEHHBIX TeOMETPUUIECKUX (PUTYP B OKpYKAIOIIEM

MHUpE; KOHCTPYHPOBaTh T'€OMETPHUECKYIO (GUTypy, O00JaJaiollyl0 3aJlaHHBIM CBOMCTBOM (OTpE30K
3a]aHHOW JJIMHBI, JIOMaHas OMNpPENeN€HHON JUIMHBI, KBaJApaT C 3aJaHHBIM [EPUMETPOM);
KJIacCU(UIIUPOBATh OOBEKTHI 10 1—2 BEIOpAaHHBIM MTPU3HAKAM;

COCTaBJISATh MOJIETb MaTEMATUYECKOH 3a/1a4H, IPOBEPATH €€ COOTBETCTBUE

YCIOBUSIM 33Jauu; OMPEAETSATh C MOMOIIBI0 IUGPOBBIX U aHAJIOTOBBIX MPUOOPOB: MAcCy MpeaMeTa
(2JIEKTpPOHHBIE W THUPEBBIE BECHI), TeMIieparypy (TpagyCHHK), CKOPOCTh JBMXKCHHS TPaHCIIOPTHOTO
cpencTBa (MakeT CUAOMETPA), BMECTUMOCTh (M3MEPUTEIBHBIE COCY/IbI).

Padorta ¢ unopmanmeii:

MPEACTABIATH HHOOPMAITHIO B pa3HBIX hopMax;
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U3BJIEKATh U UHTEPIIPETUPOBATHh UH(POPMALINIO, TPEICTABICHHYIO B TabIUIIE,

Ha JuarpamMMe; MCIOJb30BaTh CIIPABOYHYIO JIMTEPATypy Ui MOWUCKAa MH(POPMALUU, B TOM YHUCIE
WuTepHeT (B yCIOBUAX KOHTPOJIMPYEMOTO BBIXOJIA).

KoMmyHukaTnBHBIC yHHBepcaibHble YueOHbIe el CTBUS

HCIIOJIB30BAaTh MAaTEMATHYECKYIO TEPMHUHOJIOTHIO JUUIS 3aIIMCH PELIEHUs IIPEAMETHON

WM TPAKTUYECKOM 3a7add; MNPUBOAUTH INPHUMEpPbl M KOHTPIPUMEDPHI I IOATBEPKICHUS WU
OIIPOBEPKCHUA

BBIBOJIA, THUIIOTE3bl; KOHCTPYHPOBATb, YHUTAThb YHUCIOBOE

BBIPAKCHHUE;

OIINChIBAThb MMPAaKTUYICCKYIO CUTyalluIo C HCIIOJIB30BAaHHUCM HSy‘lCHHOﬁ
TCPMHUHOJIOTUH; XaPAKTCPHU30BATb MATCMATUYCCKHEC O6’L€KTBI, SIBJICHUS M COOBITHSA C IIOMOIIBIO
HU3YUCHHBIX BCJIMYUH, COCTABJIATb HHCTPYKLHUIO, 34allUCBIBATH
PaCCyKJACHUC,

HHHUIUHUPOBATDH 06CY)KI[€HI/IG Pa3HbIX cI10co0OB BBIMTOJHEHUS 3aJaHus, IIOMCK

OIIIHMOOK B PCLUICHUHU.

PeryasitTuBHble yHHBepcajbHble y4eOHbIe JeiicTBHS KOHTPOJIUPOBATh IPABHIBHOCTb U MOJIHOTY
BBITIOJIHEHUS aJTOpUTMa apu(METHUECKOTO ACUCTBUS, PELICHHS TEKCTOBOHW 3aJadd, IMOCTPOCHUS
reOMETPUUECKON (DUTYDPBI, U3MEPEHUS; CAMOCTOSATENIBHO BBINOJIHATh IPUKUIKY U OLIEHKY pe3ysbTara
U3MEPEHUI; HaXOUThb, UCIIPABIIATh, IPOrHO3UPOBATH OIIMOKU U TPYIHOCTH B PEIICHUU

y4eOHOM 3a/1auH.

CoBMecTHAas1 1eATEJIBLHOCTD

y4acTBOBaTh B COBMECTHOW JESITENbHOCTU: JOTOBApUBATHCS O crmoco0e pelieHus, pachpenensTh
paboTy Mexay ujeHaMHu TPYNIbl (HampuMep, B ciydae pelieHHs 3aiad, TpeOyronmx mnepedopa
OOJIBIIIOTO KOJIMYECTBA BAPUAHTOB), COTJIACOBBIBATH MHEHHUS B XOJ€ IMOMCKA JOKA3aTelLCTB, BRIOOpA
paloHaIbHOrO crmoco0a; JOroBapHUBAaThCA C OJHOKIACCHUKAMH B XOJ€ OpPTaHHU3aIlMH MPOEKTHOM
paboThI

C BeJMYMHAMHM (COCTaBJIECHUE pACHHMCaHUs, MOACYET [EHEr, OIeHKa CTOMMOCTH W MOKYIIKH,
npuOMKEHHAs OlIEHKa pacCTOSHUM M BpPEMEHHBIX MHTEPBAJIOB, B3BEIIMBAaHUE, W3MEPEHUE
TeMIepaTypbl BO3JyXa M BOJbI), FeOMeTpUYeCKMMU ¢urypamu (BbiOOp ¢opMbl M JeTaneid mnpu
KOHCTPYMPOBAHHUHM, Pacu€T M pa3MeTKa, MPUKHUIKA U OIIEHKa KOHEYHOT'O Pe3yJbTaTa).

ININIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE HAYAJIBHOT'O OBIIETI'O OBPA3OBAHUA

W3yyenne nHPOpPMATHKKA HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HAIPABICHO HA TOCTIKCHHE
00Y4YaIOIMIUMUCS JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX PE3yJIbTaTOB OCBOCHUS COJCPIKAHUS
y4eOHOT0 MpeMeTa.

JIMUHOCTHBIE PE3YJIBTATBI

JlnuHOCTHBIE pPE3ybTaThl OCBOEHHUS MPOTpaMMbl MO MaTéMaTHKE Ha YPOBHE HAYalbHOTO OOILEro
o0pa3oBaHMs TOCTUTAIOTCS B €IWHCTBE YUeOHON M BOCIUTATEIBHON JCSITENTFHOCTH B COOTBETCTBUH C
TPAJAULIUOHHBIMU POCCHUMCKHMH COLIMOKYJIBTYPHBIMH W JIyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH,
NPUHATHIMU B OOIIECTBE MpaBWJIaMd M HOPMaMH TOBEJEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOII03HAHUs1, CAMOBOCIIUTAHMS U CAMOPA3BUTHSL, (HOPMUPOBAHMS BHYTPEHHEW MO3UIIUH JIUYHOCTH.
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B pesynbpTaTe n3ydeHHs MaTeMaTHKU Ha YpOBHE HaualbHOro oOIIero oOpazoBaHus y oOydaromerocs
OyayT chOpMUPOBAHBI CIIECAYIONINE JINYHOCTHBIE PE3YIbTAThI:

OCO3HaBaThb HCO6XOI[I/IMOCTB HU3YUYCHUA MATCMATHUKHU JJId aJalTalud K XU3HCHHBIM CHUTyallUsaM, JJISA
Pa3BUTHUA O6HI€I>’I KYJIbTYPBI 4YCJIOBCKA, CIIOCOOHOCTH MBICIINTb, PaACCYXOAAaTb, BbIABUI'ATb
MPCANOJIOXCHUA U JOKA3bIBATh WJIM OIPOBEPIraTh UX; NPUMCHATH IIpaBUJIa COBMECTHOM JACATCIIBHOCTH
CO CBCpPCTHHUKaMH, IIPOSBIIATH CIOCOOHOCTD JAO0TOBApHUBATLCA, JIMAUPOBATb, CJICAOBATH YKA3aHUAM,
OCO3HABAaTh JUYHYIO OTBETCTBCHHOCTH U 00BEKTUBHO OLICHHUBATh CBOM BKJIaJ B 06H_II/II71 PpE3YIbTAT,;
OCBAanBaTb HABBIKKW OpTraHHU3allun 0e30I1acHOro IIOBCIACHUS B HHd)OpMaHHOHHOﬁ

cpeac; NMpuUMCHATb MATCMATHUKY JIA PCIICHHUA MPAKTUUYCCKUX 3aad B HOBCGI[HCBHOfI KHM3HH, B TOM
YHUCJIC MPpU OKa3zaHWU IOMOIIW OAHOKJIIACCHUKAM, ACTAM MJIAAUICTO BO3pacTa, B3POCJIBbIM U ITOKHUJIBIM
JIIOJSAM, pa60TaTB B CUTyalluiaX, paCIIUPAOIHNUX OIBIT IPUMCHCHUA MAaTEMATUUCCKHUX

OTHOLLIEHUH B PEAIbHOM JKU3HU, IIOBBIIIAIOIINX UHTEPEC K UHTEIUIEKTYalIbHOMY TPYAY U YBEPEHHOCTD
CBOMX CWJIaX IIPY PELICHUU IIOCTABICHHBIX 3a/ay, YMEHHME IMPEOAOJIEBAaTh TPYIHOCTU; OLEHUBATH
[IPaKTUYECKHE U y4yeOHbIE CUTYalluu C TOYKU 3PEHHS] BO3MOYKHOCTU NPUMEHEHHS MaTeMaTHKU JJis
panroHaIbHOTO U (P PEKTUBHOTO peuIeHus YIeOHBIX U KU3HEHHBIX MPOOJIEM; XapaKTepru30BaTh CBOU
yCIleXH B U3yYCHUH MaTEMaTHKH, CTPEMUTHCS YIIIyOJIsATh

CBOM MaTeMaTU4YeCKWE 3HAHHS U YMEHHs, HaMeuaTh MyTH YCTPAHEHHs TPYAHOCTEH; MOJIb30BaThCS
pa3zHoo0pa3HbIMU HHGOPMAITMOHHBIMU CPECTBAMU JIJISl PELICHHS

IPEUIOKEHHBIX U CAMOCTOSITENIbHO BEIOPAHHBIX YU€OHBIX IIPOoOIIeM, 3ajau.
METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBeEPCcAJIbHbIE YueOHbIe AeiicTBUs ba3oBble jjoruyeckue
NeHCTBHUA:
yCTaHABIUBATh CBSI3U U 3aBUCHUMOCTH MEXAY MaTeMaTU4ECKUMU 00BEKTaMU

(«dgacTh-11€70€», «IIPUUMHA-CIEJICTBHE», MPOTKEHHOCTb); NPUMEHATh 0a30BbIE JIOTUYECKUE
YHUBEpCaJbHbIE AEHCTBUS: CPaBHEHUE, AHATU3,

kinaccuukanus  (TpynmupoBka), o000OIIeHHE;, NPUOOpeTaTh NpaKTUYECKUe rpaduyecKkue |
WM3MEPHUTENIbHBIE HABBIKU

JUIS YCTICIITHOTO PEIICHUs YUeOHBIX U KUTEHCKUX 3a/1a4; MPECTaBIATh TEKCTOBYIO 3a/1auy, €€
pelieHue B BUJE MOJIETH, CXEMbI, apu(METUUECKON 3aMHMCH, TEKCTa B COOTBETCTBHUH C MPEIOKEHHOMN

yueOHOM npoOiaemMoi.

Bba3oBble ucciaenoparejabcKkue AeiicTBH:
MPOABJIATH CIIOCOOHOCTh OpPHUCHTHUPOBATLCA B yqe6HOM MaTepruajIC pa3HbIX

pa3aciioB Kypca MaTCMaTuKU,; IOHUMATh n aICKBATHO HCIIOJB30BaTh
MaTCMaTUYCCKYIO TCPMUHOJIOTUIO:

pa3nuyath, XapakTepU30BaTh, HCIONH30BATh JUIS pEIICHUS Y4eOHBIX U MPAKTUYSCKUX 3a]ad;
MIPUMEHATh U3y4YEHHBIE METO/IbI TIO3HAHUS (M3MEpEeHUe, MOICIUPOBaHUE, TIepedop

BapHaHTOB).
Pabora ¢
uHdopmaumeii:

HAXOJUTh U UCIIONB30BATh JJIS PEIICHUS YIeOHBIX 3a/1a4 TEKCTOBYIO, IpaQHUecKyro

HHQOpPMAIMIO B pPa3HBIX HCTOYHUKAX WH(POPMAIIMOHHOM CpeNbl; YWTaTh, HHTEPIPETHPOBATH
rpaduUecKy NpeACTaBICHHY0 HH(POpMAIHIO (CXeMy,
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TaOIUITy, AMArpaMMy, IPYTYI0 MOJIENh); TPEICTaBIATh HHPOPMAIIHIO B 3a1aHHON (opMe (IOTOTHATh
TaOIMIly, TEKCT), (OPMYJIUPOBATh YTBEPXKICHHUE IO 00pa3ily, B COOTBETCTBHH C TPEOOBAHHAMHU
y4eOHOI 3a/1a4M; MPUHUMATH MPaBUIa, O€30MACHO UCTIOIB30BATh MPEJIaraéMbIe JICKTPOHHBIC

cpeacTtBa U MCTOYHUKHU HH(bOpMaHHH.

KoMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe qelicTBusi O0menue:

KOHCTPYHPOBATh YTBEPXKICHUS, IPOBEPSITh UX HUCTUHHOCTD;

MCIOJIb30BaTh TEKCT 3aJaHusl ISl OOBSICHEHHUS CII0co0a U X0/1a peleHUs

MaTeMaTU4YeCKOU 3a/1a4r; KOMMEHTHUPOBATh MPOIECC BEIYUCIICHUS, IOCTPOCHHUS, PEIICHUS;

OOBSICHSITH TIOJYYCHHBIH OTBET C UCIOIH30BAHUEM H3yICHHOW TEPMUHOJIOTHH;

B IIpOIECCe AUAIOTOB MO OOCYXKIACHHIO M3yYEHHOIO0 MaTepuaia — 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXKJICHUS, OIEHWBATh BBICTYIUICHUS YYaCTHUKOB, MPHUBOJUTH [IOKA3aTEILCTBA CBOEH MPaBOTHI,
MIPOSIBIISATH ATUKY OOIICHHS; CO3/1aBaTh B COOTBETCTBHH C Y4EOHOH 3amaveil TEKCTHI Pa3HOTO BUIA —
onucaHue (Hampumep, reoMeTpudeckoil GUrypsl), paccyxxaeHue (K mpuMepy, MpHu pelIeHud 3aJaun),
UHCTPYKUHUS (Hampumep, HW3MEpeHHuEe [UIMHBI OTpe3Ka); OpPUEHTHPOBATHCA B  aIrOpUTMAax:
BOCITPOU3BOJIUTh, JOTIOJHSTH, UCTIPABIIATh

ne(OpMUPOBAHHBIC; CAMOCTOSATEIBLHO COCTAaBJISATh TEKCTHl 3aJlaHUl, aHAJOTUYHBIE THUIIOBBIM
W3y4YEHHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHble AeiicTBus CaMmoopranu3anus:

IUTAaHUPOBATh JIEHCTBUS MO pPEUICHUIO Y4eOHOH 3ajaud A MOJy4YeHHUs pe3ynbTara; IUIaHWpPOBAaTh
3Talbl NPEJICTOsAIEH pPadOThI, ONPEAEIIATh MOCIEN0BATENILHOCT

y‘-I€6HI>IX }leﬁCTBHﬁ; BBITIOJIHATD IIpaBUJIa 0€30I1acCHOT0 UCHOIL30BaHM 3JICKTPOHHBIX CPCACTB,

IpeyiaraeMplx B Iporecce 00y4eHus.

CamokoHTpOJIb (pediexcust):

OCYIIECTBJISITh KOHTPOJb TIpollecca H pe3ysibTaTa CBOCH JEATENBHOCTH,; BBIOMpATh W TIPHU
HEOOXOJIMMOCTH KOPPEKTUPOBATh CIOCOOBI JEHCTBHI; HAXOIWTh OIIMOKKM B CBoel pabote,
yCTaHaBJIMBATh WX MPUYMHBI, BECTH TTOUCK

myTeld MPeofoeHHs] OMMOOK; MPEABUIETh BO3MOXXHOCTh BO3HUKHOBEHHUS TPYAHOCTEM M OMIMOOK,
IpelycMaTpuBaTh CIOCOObI UX MpenynpexacHus ((popMyaupoBaHUE BOIPOCOB, OOpalleHHE K
y4eOHHKY, JOTOJHUTEIBHBIM CpEACTBaM OOyYEeHHsS, B TOM YHCJIE€ OJJICKTPOHHBIM); OIICHHUBATH
palMOHANIBHOCTh CBOMX ACHCTBUM, JaBaTh UM Kau€CTBEHHYIO

XapaKTEPUCTHUKY.

CoBMecTHas 1€ATEILHOCTD:

y4acTBOBaTh B COBMECTHOM JEATEIBHOCTH: paACHpeAeNarTh paboTy MEXIy 4WiICHaAMH TPYIIIbI
(Hampumep, B ciy4yae pelieHds 3aaad, TpeOyromux mnepedopa OONBIIOro KOJMYEeCTBA BapHAHTOB,
MPUBEJICHUS NTPUMEPOB U KOHTPIPUMEPOB), COTNIACOBBIBATH MHEHHUSI B XOJI€ TIOMCKA J10KAa3aTEIbCTB,
BBIOOpA pallMOHATIBLHOTO Crocoba, aHanmu3a WHGOPMAIMH; OCYIIECTBISATH COBMECTHBIM KOHTPOJIb U
OLIEHKY BBINOJIHSEMBIX IEVCTBU,

MPEeIBUIETh BO3MOXHOCTh BO3HMKHOBEHHsSI OIMMOOK W TPYAHOCTEH, NpeaycMaTpuBaTh IYTH HUX
MpeAYNPEXICHHUS.

HNPEIMETHBIE PE3YJIbTATHBI

K xonity o6yuenus B 1 kj1acce y o0ydaromnierocst 0yayT copMUpPOBaHbI CJICIYIONTHE YMECHHUS:
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YUTaTh, 3aIMCHIBaTh, CPAaBHMBATh, ynopsaouuBaTh yuciaa oT 0 mo 20; mepecyuThIBaTh pa3ivyuHbIC
OOBEKThI, YCTAaHABIMBATh MOPSIKOBBIH HOMEp OO0BEKTAa; HAXOAUTh YUCIA, OONbIINE MM MEHbIINE
JTAHHOTO YHCIIa HA 33JJaAHHOE YHCIIO; BBIMOIHATH apU(METUYECKHIE JCHCTBUS CIIOKEHHS U BEIYUTAHUS B
npenenax 20

(YCTHO M MUCBMEHHO) 0e3 mepexoja 4epes AECATOK; Ha3blBaTh U pa3inyaTh KOMIIOHEHTHI NEHCTBUI
CIIOXKeHUS (caraemple, CyMma) U

BBIUUTAHUS (YMEHBIIAEMOE, BHIUUTAEMOE, PA3HOCTD); pEeIIaTh TEKCTOBBIE 3aJjaul B OJHO JACHCTBUE Ha
CJIO’KEHHE U BBIYMTAHUE: BBIACIATD

ycioBUe M TpeboBaHHE (BOIPOC); CpaBHUBAThb OOBEKTHI 10 JJIMHE, YCTAHABIMBAas MEXIY HHUMU
COOTHOILIEHHUE

«UIMHHEE-KOPOUEe», «BBIIIE-HIKE», «IIUPE-Y)KE»; U3MEPSTh AJIUHY OTpe3Ka (B CM), YUEpPTUTh OTPE30K
3aJaHHOM JUIMHBI; pa3jvyaTh YUCIO M LUQpYy; pPACIO3HABATh T'€OMETPUUYECKUE QUIYpBI: KpYT,
TPEYrOJIbHUK, IPSIMOYTOJIBHUK

(kBazpar), OTpe30K; yCTAaHABIUBATh MEXTy O0BEKTAMH COOTHOIICHUS: «CIIEBA-CIIPABay, «CIEPEaH-
C3a7l», MEXK]y; paclio3HaBaTh BEpHbIE (MCTUHHbBIE) U HEBEPHBIE (JIOKHBIE) YTBEPKICHUS
OTHOCHUTEIIFHO 3aJlaHHOTO Habopa OOBEKTOB/MPEIMETOB; TPYIIUPOBATh OOBEKTHI IO 33JaHHOMY
IPU3HAKY, HAXOAUTh U HAa3bIBATh

3aKOHOMEPHOCTU B psily OOBEKTOB NMOBCEIHEBHOM HM3HH; Pa3jindyarh CTPOKU M CTOJIOIBI TaOJIUIBL,
BHOCHUTb JIaHHOE B Ta0JIMILYy, U3BJIEKATh

JAHHOE WJIA JJAaHHBIE U3 TaOJIUIIbI; CPABHUBATH JIBa 00BEKTA (UKCa,

reoMeTpruecKue pUrypsl); pacrpeneisitb 00BEKThl Ha JBE TPYIIIHI 110 33laHHOMY

OCHOBAHHUIO.

K koHI1y 00yueHus Bo 2 kJjacce y odydaromierocs 0yayT copMupoBaHbl CIEAYIOIINE YMEHUS:

YnuTaTh, 3allMChIBATh, CPABHHUBATD, YIIOPAAOYNBATDH YHUCJIA B IMPEACIIAX 100, HaxoauTb 4YUCJIIO OoutbIIce
WK MEHBIICC JAaHHOI'O YHCJia Ha 3aJJaHHOC YN CJIO

(B mpexnenax 100), 6Gonpliee JaHHOTO YKMCHa B 3aJlaHHOE YMCi0 pa3 (B npeaenax 20); ycraHaBIUBaTh U
coOMIoAaTh TMOPSIIOK MPHU BBIYUCIEHWU 3HAYEHUS] YHCIIOBOIO BbIpaKeHUS (cO ckoOkamu wim 0e3
CKOOOK), conepKallero JeMcTBUs CJOXKEeHHs U BblUMTaHMs B nperenax 100; BBINONHATH
apupMeTHyecKue JeHCTBUS: CIOXEHHE W BbluMTaHue, B mpeaenax 100 — ycTHO M MUCBMEHHO,
YMHOKEHHE U JiesIeHne B peenax 50 ¢ ucrnonb30BaHUEM TabIUIbl YMHOXKEHHUS;

Ha3bIBaTh M Pa3IN4aTh KOMIOHEHTHI IEHCTBUI YMHOKEHUS (MHOKUTEIH,

MIPOM3BE/ICHNE), JeNeHusl (JenuMoe, JeNUTelNb, YacTHOE); HAXOJUThb HEU3BECTHBI KOMITOHEHT
CJIOKEHHUSI, BBIYUTAHUS; UCTIOJIB30BaTh MPH BBHIMOJIHEHUH MPAKTUYECKUX 3aJaHUM €IMHUIIBI BETUYUH
JUTUHBI (CAHTUMETP, ACIUMETP, METP), MacChl (KWJIOrpaMM), BpeMeHHU (MUHYTa, 9ac), CTOUMOCTH
(py6usib, Komeiika); onpeneNniaTh C MOMOIIBI0 HM3MEPHUTEIbHBIX HHCTPYMEHTOB [UIMHY, ONPEIENsATh
BpeMs

C TMOMOIIbIO YacOB; CPAaBHUBATH BEIWYMHBI JJIMHBI, MAacChl, BPEMEHHU, CTOUMOCTH, YCTaHABIIUBAs
MEXy

HUMH COOTHOIIEHUE «OOJIbIIEe WJIM MEHBIIE Ha»; pellaTh TEKCTOBBIE 33Jauyd B OJHO-/IBA JICHCTBHS:
MPE/ICTaBIATh 3a4auy (KpaTkasi 3aluch, PUCYHOK, TaONHIa WM Opyras MOJENb), IUIaHUPOBATh XOJ
peleHHs TEKCTOBOM 3a7jauil B ABa JIEHCTBUSA, OPOPMIISTH €ro B BHJIE apu(METUYECKOTO AeHCTBUS WIH
JCHCTBHM, 3aMHMCHIBATh OTBET; pa3iMyaTh M HA3bIBaTh TI'€OMETpHUYECKHE (UTYpBI: MPSMOWM YTOI,
JIOMaHY1o,
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MHOTOYTOJIFHUK; Ha Oymare B KJIETKY H300paXkaTh JIOMaHYI0, MHOTOYTOJIbHUK, YePTUTH C TOMOIIBIO
JTUHEHKN WM yroJbHUKA MPSIMOU yroJl, MPSMOYTOJIbHUK C 33JJaHHBIMU JUTMHAMU CTOPOH; BBITIONHSTH
W3MEPEHUE JUTHH PEeabHBIX OOBEKTOB C TIOMOIIBIO JIMHEHKU; HAXOJUTh JUIMHY JIOMAHOH, COCTOSIIEH
U3 IBYX-TPEX 3BEHBCB, IEPUMETP

MPSIMOYTOJIbHUKA (KBa/ipaTa); paclo3HaBaTh BEpHbIC (MCTUHHBIC) U HEBEPHBIC (JIOJKHBIE) YTBEPKACHUS
CO CJIOBaMHU «BCEY», «KAXKIBIN»; MPOBOJUTH OJHO-IBYXIIATOBbIC JIOTHYECKUE PACCYKIACHUS M JIENaTh
BBIBOJIBI; HAXOAUTH OOIIHI MPU3HAK IPYIIHI MATEMATHUECKUX OOBEKTOB (YHCET, BEINIHH,
rE€OMETPHUECKUX (PHUTYp); HAXOJUTh 3aKOHOMEPHOCTh B DALY OOBEKTOB (UHCEN, T€OMETPUUYECKHX
¢buryp); npencTaBiiTh HHPOPMALIUIO B 331aHHON (POpME: TOTIOJHATH TEKCT 3a1a4H

YHCIaMHU, 3alOJHATh CTPOKY WM CTOJOEI] TaONMUIlbl, YKa3blBaTh YMCIIOBBIC JAaHHBIE Ha PHCYHKE
(M300pakKeHUH TEOMETPUYECKUX (HUryp); CpaBHUBATh TPyHIbl OOBEKTOB (HAXOIUTh oOIIIee,
pasinyHoe); OOHApY>KUBAaTh MOJICIM TEOMETPHUYECKUX (UTYp B OKPYXKAIOIIEM MHpPE;, MOI0HpaTh
MPUMEPBI, TMOITBEPKAAIOUINE CYXJACHUE, OTBET; COCTABIIATH (JIOMOJIHATH) TEKCTOBYIO 3a/ady;
MIPOBEPSTH MPABHILHOCTD BEIYHCIICHUS, H3MEPCHUSL.

K koHIy 00y4enus B 3 kjacce y o0ydaronierocsi 0yayt copMUPOBaHBI CIEAYIONTNES YMEHUS:

YUTaTh, 3alMCHIBATh, CPABHUBATD, YIOPSAOUMBATh yKcia B npeaenax 1000; HaxoauTh yucio Oosbliee
WJIM MEHbIIIee JAaHHOTO YKCIIa Ha 3aJaHHOE YHCIIO,

B 3a/1aHHOE yucIio pa3 (B mpeaenax 1000);

BBITIOJIHATE apu(METHUECKUE NEHCTBHS: CIOXeHHe W BbiuuTanue (B mpexenax 100 — yctHO, B
npenenax 1000 — nMCbMEHHO), YMHOXKEHHUE U JISJICHUE Ha OJTHO3HAYHOE YUCIIO, AeJICHHE C OCTaTKOM (B
npezaenax 100 — ycTHO U MUCbMEHHO); BBITIOIHATH ACUCTBUSL YMHOXKEHHUE U JiesieHue ¢ yuciaamu O u 1;

yCTaHaBJIMBaTh U COONIONATh MOPSAIOK ACHCTBUII NP BBHIUMCIEHUHN 3HAYEHUS YHCIIOBOTO BBIPAKEHMS
(co cxoOkamu unu 0e3 ckoOOK), coneprkaliero apudpmernyeckue IEUCTBUS CIOKEHHS, BHIYMTAHUSA,
YMHOJKEHHUSI M JIeJIEHUs; HCIIOJIb30BaTh INPH BBIYUCICHUSAX IEPEMECTHTEIbHOE M CcOodYeTaTeIbHOe
CBONCTBA

CIJIO’KEHUSI; HAXOUTh HEU3BECTHBIM KOMIIOHEHT apu(hMETHUECKOTO AeHCTBUS;

MCMOJIb30BATh MPH BBHIOIHEHNUHU MPAKTUUECKUX 3aJJaHUN U pelIeHUH 3a]1a4

€IMHUIIBL: JITUHBI (MAITUMETP, CAHTUMETD, ACLUMETP, METP, KUIIOMETP), MacChl (TpaMM, KUJIOTpaMM),
BpeMeHHU (MUHYTa, 4ac, CEKyH/1a), CTOMMOCTH (Komeiika, py0iib); ONMpeaessTh ¢ TOMOIIBIO IU(POBHIX
¥ aHaJOTOBBIX NPUOOPOB, M3MEPHUTEIBHBIX HHCTPYMEHTOB JJIMHY (Maccy, BpeMsi), BBINOJIHATH
MPUKHJIKY U OICHKY pe3yJbTaTa H3MEPEHHH, ONPeAeATh MPOAOIDKUTEILHOCTh COOBITHS; CPABHUBATH
BEJIMYMHBI JUTMHBI, TUIOIIAAH, MacChl, BpEMEHHU, CTOUMOCTH,

yCTaHABJIMBAsI MEXy HIMH COOTHOIICHUE «OOJIbIIE NITH MEHBIIIE Ha WM BY; HA3bIBATh,

HAXOJIUTh JIOJIFO BEIMYHHEI (TI0JIOBUHA, YETBEPTH); CPABHUBATH BEJIMUMHBI, BHIPAXKCHHBIC

TIOJISIMH;

MCIOJIb30BATh MPH PEIICHUH 3a]1a4 U B IPAKTHYECKUX CUTyalusax (IOKYIIKa TOBapa,

OTIpeJieIeHue BPEMEHH, BBITIOJIHEHUE PAcYETOB) COOTHOIICHUE MEXIy BEIHMYMHAMHU; TPH PEHICHUU
3aj]1a4 BBIMOJHATH CJI0XKEHHUE M BHIYNTAaHUE OJHOPOIHBIX BEITUYHH,

YMHOKEHHE U JIeJIeHHE BEJIMYMHBI HAa OJHO3HAYHOE YHUCIIO; pellaTh 3aJa4yd B OAHO-ABA JIECHCTBHS:
NPEJCTAaBIATh TEKCT 3a/auyd, IUIAHUPOBATh XOJ pELICHMs, 3alichbiBaTh pEIICHHEe U OTBET,
aHATM3UPOBATh pelieHrue (MCKaTh APYro crocod pemieHws), ONEeHUBAaTh OTBET (YCTaHABIMBATH €TO
PEATMCTUYHOCTh, HPOBEPATh BBIYMCICHMSA); KOHCTPYHPOBATh HPSIMOYIOJIBHMK W3 JaHHBIX (QUIYp
(kBazpaToOB), NEIUTH
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MPSIMOYTOJIbHUK, MHOTOYTOJIbHHUK Ha 33JaHHbIC YaCTH; CPABHUBATH (UTYPHI IO MJIOMAAH (HATOXKEHHE,
COIOCTABJICHHWE YHCIOBBIX 3HAYEHUI1); HAXOAUTH MEPUMETP MPAMOYrojbHUKA (KBajapara), IUIONIallb
MPSIMOYTOJIbHUKA

(xBampara);
pacrio3HaBaTh BepHbIC (AICTHHHBIC) M HEBEPHBIC (JIOKHBIC) YTBEPKICHUS CO CIOBAMH: «BCEY,

«HEKOTOPBIE», «U», «KAKABIN», «ECIH..., TO...»; POPMYIUPOBATH YTBEPKIEHUE (BBIBOA), CTPOUTD
JIOTUYECKHUE PACCYKACHUS

(0AHO-IBYXIIAaroBbI€), B TOM 4YHUCJE C HCIOJIb30BAHMEM M3YUYEHHBIX CBS30K; KJIaCCU(PHUIHUPOBATH
OOBEKTHI 110 OJHOMY-/IBYM IPU3HAKAM;

M3BIIEKATh, HCIIOJIL30BaTh HHPOPMALIMIO, IPEICTABICHHYIO HA MPOCTEHIINX AUarpaMMax, B TaOIuIax
(Hampumep, pacnucaHue, peXUM padOThl), HA MPEAMETaX MOBCEAHEBHON JKU3HU (HaIpUMeEp, SPIIBIK,
JTHKETKa), a TaKXKe CTPYKTYpUpOBaTh MH(GOPMAIIMIO: 3aNOJIHITh MpocTeiine Tabauibl; COCTABIATh
IUIaH BBIIIOJIHEHUS y4eOHOTro 3a/laHusl U CJIE0BAaTh EMY, BBIIOJIHATh

JEHCTBUS 110 AJITOPUTMY; CPAaBHUBATh MaTeMaTHYECKUE OOBEKTHI (HAXOAUTh O0IIee, Pa3IuuHOE,

YHHUKaJIbHOE);

BBIOMPATh BEPHOE PEUICHUE MaTEeMaTHYECKON 3a1a4H.

K koH1y o6yueHus B 4 kjacce y o0yyatomierocst 0ynyt copMUpPOBaHbI CIEYIOIUE YMEHUS:

YnUTaThb, 3allMCbIBATh, CPABHUBATH, YIIOPAAOYMBATH MHOI'O3HAYHBIC YUCIIA; HAXOAUTb YHCJIO OoubliIee
WK MCHBIICC JaHHOI'O 4YMCJia Ha 3aJaHHOC YHCJIIO,

B 3aIaHHOC YHUCJIO pas;
BBIIIOJIHATH apI/I(l)MeTI/ILIeCKI/IC JICHCTBHUS: CJIIOKCHHC u BBIYUTAHUC

C MHOTIO3HAYHBIMM 4YHCIaMU NHUCbMEHHO (B mpenenax 100 — yCTHO), YMHOXEHHE M JIEJCHUE
MHOT'03HA4HOI'0 YKCJIa Ha OAHO3HAYHOE, ABY3HAYHOE YUCIIO IMCbMEHHO

(8 mpenenax 100 — ycTHO), neneHwe ¢ OCTaTkoM — muchkMeHHO (B mpeaenax 1000); BBIYHCIATH
3HAYEHUE YHUCJIOBOTO BBIpaXEHHUs (co CckKoOkamu win 0e3 CckoOok), coxaepxkamero 2-4
apu(mMeTnyecKux AeWCTBUS, UCIIOJIb30BATh MPH BBIUYMCICHUAX W3YUYE€HHbIE CBOMCTBA apu(METHUECKUX
JEMCTBUI; BBIIIOJIHATE NIPUKHUIKY PE3yJIbTaTa BBIYMCIECHUH, IPOBEPKY MOIYYEHHOTO OTBETA

[0 KPUTEPHUSM: JIOCTOBEPHOCTh (PEalbHOCTb), COOTBETCTBUE IMpaBWIly (ITOPUTMY), a TaKXKE C
ITOMOUIBIO KAJIBKYJIATOPA; HAXOJUTH JIOJIIO BEJIMUHMHBI, BEIMYUHY 10 €€ JI0JIE;

HaXO/IUTh HEN3BECTHBIN KOMIIOHEHT apU(pMETUYECKOTO IeHCTBHUS;

MCMOJIb30BaTh €IMHUIIBI BETMUMH NP PEIICHUH 3a/a4 (JUIMHA, Macca, Bpems,

BMECTHUMOCTb, CTOMMOCTb, IIJIOIIA/(b, CKOPOCTb); HUCIOIB30BATh MPHU PEIICHUH 33734 €AMHUIBI ATHHBI
(MHJUTUMETp, CAHTUMETP, JELUMETP, METP, KUJIOMETP), Macchl (rpaMM, KIWJIOTpaMM, LIEHTHEp, TOHHA),
BpeMEHH (CEeKyHJa, MHUHYTa, 4ac, CYTKM, HEJels, Mecsl, T0JA), BMECTUMOCTH (JIUTP), CTOMMOCTH
(xomeiika, pyOisb), miomany (KBaJpaTHBIA METp, KBaJpaTHBIM JelUMETp, KBAJAPATHBI CaHTHMETD),
CKOPOCTH (KWJIOMETp B 4ac); HCIIOJIb30BaTh MPHU PEIIEHWH TEKCTOBBIX 3aJad M B MPAKTUYECKHX
CUTyallusiX COOTHOLIEHHS MEXAYy CKOPOCTbIO, BpEMEHEM U TMPOMJEHHBIM IyTeM, MEXIy
MIPOU3BO/IUTENILHOCTBIO, BPEMEHEM U OOBEMOM paboThI; OMpPENENATh C IMOMOIIbI0 HHU(POBBIX U
aHAJIOTOBBIX MPUOOPOB Maccy MpeaMmera, TeMiepaTrypy (Hampumep, BOJbI, BO3/AyXa B MOMELICHHH),
BMECTUMOCTb C TOMOIIBIO HU3MEPUTEIBHBIX COCYAOB, MPUKUAKY U OLEHKY pe3yjibTaTa U3MEpEeHHI;
pemaTh TEKCTOBbIE 3aJaud B 1-3 1eicTBUA, BBINONHATH IpeoOpa3oBaHUE 3aJaHHBIX BEIMYUH,
BBIOMpPATh TpPU PELICHUH MNOAXOAAIINE CIOCOObI BBIYMCICHHUS, COYETass YCTHbIE M MHCbMEHHBIE
BBIUUCIICHUSI M UCHONB3Yys, NPH HEOOXOJUMOCTH, BBIYHCIUTEIbHBIE YCTPOWCTBA, OIICHHUBATh
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MOJIYYEHHBIM pe3yNbTaT MO KPUTEPUSIM: PEalbHOCTh, COOTBETCTBUE YCIOBUIO; PEIIaTh MPAKTHUECKUE
3aJlauM, CBA3aHHbIE C IOBCEAHEBHON KHU3HBIO (HApUMED,

MOKYIIKa TOBapa, OIMpEEICHUE BPEMEHH, BBIMIOJHEHHUE PACUETOB), B TOM YHCIC C H30BITOYHBIMH
JAHHBIMH, HAXOJUTh HEJOCTAIIIYI0 HHPOpManuio (HampuMmep, U3 TaOJIUIl, CXEM), HaXOJIUTh
pa3IMYHbIE CIIOCOOBI PEIICHUS; Pa3IniaTh OKPYKHOCTh M KPYT, H300pakaTh C TIOMOIIBIO IUPKYIIS U
JIMHENKU

OKPY>KHOCTh 3aJIaHHOTO pajinyca; pazinyaTh M300pa’keHHs] MPOCTEUIINX MPOCTPAHCTBEHHBIX (DUTYD
(uap, KyO, QUIMHAP, KOHYC, IUPAMHUA), PACIO3HABATE B MIPOCTEUIINX CIIydasX MPOEKIMU IIPEIMETOB
OKpY’KaloIIero Mupa Ha IJIOCKOCTb (II0JI, CTEHY); BBIMOJHATH pa3OueHue (IOKa3blBaTh HA PUCYHKE,
YepTeke) MPOCTeieil COCTaBHON (UTYpHI Ha MPSIMOYTOJIBHUKH (KBaJApaThl), HAXOAUTh NEPUMETP U
II0IIab (GUTyp, COCTABIEHHBIX U3 IBYX-TPEX MPSIMOYIOJIbHUKOB (KBaJpaTOB); paclio3HaBaTh BEpHbIE
(MCTUHHBIC) U HEBEPHBIE (JIOKHBIC) YTBEPHKIICHUS,

IPUBOAUTE MIPUMEpP, KOHTPIpUMED; (OPMYIUPOBATh YTBEP)KICHHUE (BBIBOA), CTPOUTH JIOTHYECKUE
paccyxieHus (IByX-

TPEXIIaroBbIe); KIaCCU(PHUIMPOBATH OOBEKTHI 10 3aJaHHBIM HIIM CAMOCTOSITEIPHO YCTAHOBJICHHBIM
OJTHOMY-ZIByM IpU3HAKaM; W3BJIEKaThb U WCIOJb30BATh JUIS BBIOJHEHMS 3a/JaHUN U peleHHs 3aaady
nHGOPMAIIHIO, TPECTABICHHYIO Ha MPOCTEHIINX CTOIOUATHIX IUarpaMMax, B TAOIHIAX ¢ JAHHBIMH O
peanbHBIX Ipolleccax M SIBICHUSX OKpYXaloIero Mupa (Hampumep, KajleHAapb, paclucaHHUe), B
peaMeTax IMOBCEJTHEBHOM JKM3HU (Hampumep, cyeT, MEHIO, Mpaic-TUCT, OObsBIIEHHE); 3alOIHAThH
TaHHBIMH TIPEAJIOKECHHYIO TaONMIly, CTOJIOUaTyl0 IuarpamMmy; HCIOJNb30BaTh (hopMann3oBaHHBIE
ONMCAaHUs IOCIEAOBATEIbHOCTU JACUCTBUN (JIFOPUTM, IJIaH, CX€Ma) B IPAKTHUYECKUX M Y4eOHBIX
CUTYyalUsX, JTONOJIHATh AJITOPUTM, YIOPAIOYMBATH IIArM aJrOPUTMA; COCTaBIATh MOJENb TEKCTOBOU
3aJ1a4M, YMCIOBOE BBIPAIKEHUE;

BbIOMpATh pallMOHAIILHOE PEIlIEHUE 3a7aul, HAXOAUTh BCE BEPHBIE PEIICHUs U3 MPEAJI0KEHHBIX.
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TEMATHYECKOE IINTAHUPOBAHHUE

1 KIIACC
HaumeHnoBanue pa3aenos u
Ne KomuuectBo
TeM y4eOHOTo npemera [IporpaMMHOE cozepKanue XapakTepUCTHKA JeATEIBHOCTH 00YJarOMIUXCS
n/m 4acoB
Pa3nen 1. Uncaa u BeJIMYNHBI
1.1 Uucmaor 1 10 9 13 Yucmaor 1 10 9: PaGora B mapax/ rpynmnax: ¢opMyIupoBaHUE OTBETOB Ha
pasauiCHUE, YTCHUC, 3AIMCh | Borpockl: «CKoabk0o?», «Kotopslil o cuéry?», «Ha ckonbko
oombie?», «Ha ckonbko Menbie?», «4To momyuurcs, eciau
YBEJIUYUTH/yMEHBIIUThH KOITMYECTBO Ha 1, Ha 2?7» — o o0Opa3iy u
CaMOCTOSITEIILHO.
CrnoBecHOE OIMCaHue TPYIIIBI MPEJAMETOB, psija dnucen. UreHue u
3aImMCh 10 00pa3Iy ¥ CaMOCTOSTEIIBHO TPYIIT YHCETI,
TEOMETPHUYECKUX (PUTYP B 3aIaHHOM M CAMOCTOSITEIILHO
YCTaHOBJICHHOM TNOpsAKe. YTIPaXKHEHUS: YBEIUYeHUE/
YMEHBIIIEHUE YHCIa Ha HECKOJIBKO €IMHHMII B TPAKTUIECKON
CUTYaIluu; TUCHMO Uudp
1.2 Yucna ot 0 1o 10 3 Enunnna cuéra. Jlecarox. OO6cyxeHre: Ha3HaYeHHE 3HAKOB B MaTeMaTHKE; CUTYalluH, B

Cuér npeameroB, 3aruch
pesyabTara nudpamu. Yucno
u udpa 0

IIPU U3MEPEHUH,
BBIYUCIICHUH

KOTOPBIX NosABIsAeTCa uncio u nuugpa 0. Padota ¢
TEPMUHOJIOTHEN: IU(PBI; 3HAKU CPAaBHEHUsI, PABEHCTBA,
apupMeTHUeCKUX AeHCTBUI
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1.3 Yucma or 11 g0 20 4 Uucna B npenenax 20: VYcrHas pabota: cu€T eAMHUIIAMU B Pa3HOM TOPSIIKE, YTSHHUE,
YTEHUE, 3aIUCh, YIOPSI0YCHHUE OJTHO3HAYHBIX M IBY3HAYHBIX YHCEIT; CUET 10 2, 110
cpaBHeHue. OTHO3HAYHBIE 5.
1 IBy3HA1HBIC YUCIIA. PaGora ¢ Tabnuieit yucen: HaOItOICHUE, YCTAHOBIICHUE
YBenuuenne 3aKOHOMEPHOCTEH B PACIIONOKEHHHU YHCE.
(YMEHBINIEHHE) 4HCIA  HA | PaGoTa B mapax/rpymiax: GOPMyTHPOBAHIE BOTIPOCOE,
HECKOJIBKO CHAL CBSI3aHHBIX C TIOPSAIKOM YHCEN, YBEIMIEHHEM/YMEHbIIEHUEM
Yrcia Ha HECKOJIBKO €IMHUL], YCTAHOBJICHHEM 3aKOHOMEPHOCTH B
psIILy YHCe.
MopenupoBanue yueOHBIX CUTYaIluH, CBA3aHHBIX C
PUMEHECHUEM TIPEICTABICHHUIA O YUCIIC B TPAKTHICCKUX
CUTYaITUAX
1.4 JiinHa. I3mepeHnne 1InHel 7 JlnvHa u e€ u3mMepeHue. 3HAKOMCTBO C IPUOOpPaMH U HHCTPYMEHTAMHU JJIs1 U3MEPEHUS
Enunuier (iiiHbl 1 BEIWYMH. JINHENKa KaK MPOCTEHIINN HHCTPYMEHT U3MEPECHUS
YCTaHOBJICHUE COOTHOWICHUA | nupl. HaOmroneHne neldcTBUS M3MEPUTEIBHBIX TPHOOPOB.
MEKIy HUIMH. CAHTUMETD, O6cysKIeHre: Ha3HAYEHUE U HEOOXOIUMOCTh UCIIOIb30BAHUS
ACHUMETP BEJIUYHH B KU3HU.
[IpakTuueckas paboTa: UCIOIH30BAHUE TUHEHKN IS
U3MepeHus IIUHbI oTpe3ka. KonnektuBHas paboTa mo
pa3IMuYEHUIO U CPaBHEHUIO BeTYUH. IrpoBbie yripakHEHUS IS
3aKpeTICHUs] YMEHUS ePEeXOUTh OT OJHOW BEIMYUHBI JUTUHBI K
Apyrou
Hroro no paszneny 27

Pazgen 2. Apudpmernueckue aeicTBUA
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2.1 CrnoxeHue u 11 CrnoxeHue ¥ BBIYUTAHUE YuebOnslii quanor: «CpaBHEHHE MPAKTHYECKUX (KUTEHCKHX )
BBIYUTAHUE B grcen B ipenenax 20. CHUTYyallU, TPEOYIOIINX 3aIIUCH OJHOTO U TOTO e
npezenax 10 HasBanust KOMIIOHEHTOB apu(pMETHIECKOTO IENCTBUSL, PasHbIX apu(PMETHIECKUX
JICHCTBHIA, Pe3y/IbTATOB nerctBuity. [IpakTnyeckas paboTa ¢ YHCIOBBIM BBIPAKCHHEM:
JICHCTBUH CIOXKEHHS, 3aIKCh, YTCHUE, IPUBEICHHE MPUMEPa (C IOMOIIBIO YIUTEISI
BbIMHTAHHAL. BBIMHTAHHE KaK | iy 110 06pasiyy), WILTIOCTPUPYIOIIEr0 CMBICI
ActicTBue, oGparHoe apupmeTrueckoro aercTBus. OOCyXIeHHE TPUEMOB CI0KCHUS,
CHIOHCHIIO BBIYUTAHUS: HAX0X/ICHUE 3HAYCHHUSI CYMMBI U Pa3HOCTH HA
OCHOBE COCTaBa YHUCIIa,
C MCIIOJIb30BAaHUEM YMCIIOBOM JICHTHI, 110 YACTSIM U JIp.
JuddepeHnrpoBaHHbIC 3a1aHUS: UCIIOIB30BAaHUE PA3HBIX
CIOCOOOB MOJICUETA CYMMBI M Pa3HOCTH, UCTIOIB30BaHUE
NIEPEMECTUTEIILHOTO CBOWCTBA MPH HAXOXKJICHUU CYMMBbI
2.2 Cnoxenue u 29 [IponeneBTHKa Uccaea0BaTENbCKON pabOTHI:

BbBIYUTAHUEC B
npenenax 20

NEPEeCTAaHOBKA CJaraeMblX TMpU CIHOXKEHHH (00CyXkaeHue
OpaKTHYEeCKUX M y4eOHbIX cuTyanuil). MoaenupoBaHue.
Nnmoctpanus c MTOMOLUIBIO peAMETHOM MOJIENN
NEePEMECTUTEIBHOTO CBOMCTBa CJIOKEHUS, croco0a
HaxOXJEHHUsT HEeW3BecTHOro ciaraemoro. llog pykoBoAcTBOM
nejarora BBIIIOJIHEHHWE CuUéTa C MCIOJIb30BAaHUEM 3aJlaHHOU
enuHunbl  cuéra. Pabora B mapax/rpymmax: poBepKa
MPAaBUIILHOCTH BBIYHUCIICHUS C UCIOJIB30BAHHEM Pa3AaTOYHOTO
MaTepuana, JUHEHKH, MOJeIH JAEWCTBUA, MO OoO0pasiy;
oOHapyxeHHe  oOIero W  pa3lIuyHOro B 3alHCH
apuMETUYECKUX JIEHCTBUH,

OJTHOTO U TOTO K€ JICUCTBUS C pa3HBIMH YHUCIIAMHU.
JlnnakTHUeCcKue UTPhI U YIIPAKHEHUSI, CBI3aHHBIE C BHIOOPOM,
COCTaBJICHHEM CYMM, Pa3HOCTEN C 3aJJaHHBIM PE3yJbTaTOM
JENCTBHS; CpaBHEHNEM 3HAYCHHI YMCIIOBBIX BhIpakeHui (06e3
BBIUHCIICHHH), TIO Pe3yIbTaTy AeUCTBUS
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Uroro no pazaeny

40

Pa3pen 3. TekcroBEIe 3a1aun

1 TekcToBbIe 3aMaun 16 TekcroBas 3agaya: KomnnexkTuBHOE 00CYyXACHUE: aHATN3 PEAIbHOW CUTYaIlUH,
CTPYKTYPHBIE 3JIEMEHTHI, MPEACTABICHHON C MTOMOIIBIO PUCYHKA, UIUTFOCTPAIlUH, TEKCTA,
COCTaBIICHUE TCKCTOBOM Ta0JIUIIBI, CXeMbI (OMTMCAaHUE CUTYAIMH, YTO U3BECTHO, YTO HE
3a/1a4ud 110 00pasiy. W3BECTHO; YCJIOBHE 3aJ]a4H, BOIIPOC 334 ).
3aBUCUMOCTb MEXKIY OO6cyxnenue: 0000IIeHIE PEICTABICHUN O TEKCTOBBIX 3a/1a4ax,
JIaHHBIMHU ¥ HCKOMOM [pelIaeMbIX ¢ TOMOUIBIO ICUCTBUI CIIOKEHUS U BHIYUTAHMUS.
BEJIMYUHOH B TEKCTOBOMH («Ha CKOJIBKO OOIIbILE/MEHBILEY, «CKOJBKO BCEI0», «CKOIBKO
sajate. ljemeHHe saflaiB 0CTaN0Ch»). YIIPaKHEHHUS: Pa3THueHne TEKCTa ¥ TEKCTOBO
OAHO AACHCTRIC 3a/1auu, IPEJICTABIICHHOI'O B TEKCTOBOM 3a/a4e; COOTHECCHUE
TEKCTa 3aga4v H €€ MOJCIIH.
MopenupoBaHue: OTMCAHUE CIIOBAMH M C TIOMOIIBIO ITPEAMETHOM
MOJICII CIO’KETHOW CUTYaIlUU U MAaTEMaTHYECKOTO OTHOIIICHHUS.
WnnrocTpaiust mpakTUYECKON CUTYyaIuu
C UCIOJIb30BaHUEM CUETHOTO MaTepuara.
[luddepennrpoBaHHble 3aaHKs: peLIEHHE TEKCTOBOM 3a/1auH ¢
MOMOIIBIO pa3aaTouyHOTO MaTepraia. OObsicHEeHHEe BEIOOpa
apru(pMETUYECKOTO JECHUCTBUSI ISl PEIICHUS, UJUTFOCTPAIIHS X0a
[pEeIIeHMs], BBIMOJIHEHUS JEHCTBUS HA MOJENH
Hroro no paszneny 16

Pa3nea 4. [IpocTpaHcTBeHHbIE OTHOLLIEHHUS U TeoMeTpuueckue GUrypbl
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4.1

[IpocTpaHncTBEHHBIE
OTHOILEHUS

PacnonosxeHue npeaMeToB
1 00BEKTOB Ha IJIOCKOCTH,
B IIPOCTPAHCTBE,
YCTAHOBJICHHE
[IPOCTPAHCTBEHHBIX
OTHOILIEHUH: «CIIeBa-
CrIpaBay,

«CBEPXY-CHU3Y», «MEKIY»

Urpossie ynpaxxkneHus: «Pacrnonoxu ¢Gpurypsl B 3aaHHOM
nopsiake», «Onuim 1noyiokeHue GuUrypo»,

«Haiian ¢urypy no onucanuio ee MECTOIOJIOKEHUS» H T. II.
[IpakTuueckas paboTa: KOmUpoBaHUE PUTYPBI, ONIHCAHUE
B3aMMHOI'0 PACIIONOKEHHS YacTeil.

Pabota B mapax: ananu3 nzoopaxxeHus (y3opa, FeOMEeTpHUECKON
(burypsr), Ha3pIBaHHE HIIEMEHTOB y30pa. TBOpUECKHE 3aJaHHS:
y30pbI U OpHaMeHThl. OpHUEHTHPOBKA B MPOCTPAHCTBE U HA
TUIOCKOCTH (KJIACCHOM TOCKH, JINCTa OyMaru, CTpaHHIIbI
yueOHUKa U T. 1.). IrpoBble ynpakHEeHUs: yCTaHOBJIEHHE
HalpaBsJIeHUs, IPOKIaAbIBaHNe MapupyTa. Pabora ¢
TEPMHUHOJIOTHEM: CIIeBa/CIpaBa, CBEpXy/CHHU3Y, MEXKY;
YCTaHOBJICHHE MTPOCTPAHCTBEHHBIX OTHOIICHUH (BHYTpH, BHE,
MEXY)
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2 I'eomerpuueckue Gpuryps 17 I'eomeTpuueckue GuUrypsl: OO6cyxneHue: pacro3HaBaHle U Ha3bIBAaHHE W3BECTHBIX
pacrio3HaBaHHe Kpyra, reoMeTpruecKux (puryp, oOHapy>KeHHE B OKPYKAIOLIEM MUPE MX
TpEYroJpbHUKA, Moaeneil. UrpoBeie ynpaxxaeHus: «Yranai purypy mno
OpsAMOYTOJIbHUKA, OTPE3Ka. onucanuo», «Haiiam Mogenu ¢puryp B Kiacce» H T. II.
Toctpoenne oTpeska, I[IpakTuueckas JeATeIbHOCTh: IpapuuecKie u
Kpajpata, Tp eyT?HBHHKa ¢ U3MEpPUTEIIbHBIC ICUCTBUS B paboTe C KapaHaaIlioM U
MOMOIIBIO JTMHEHKN Ha ..

JHCTe B KICTKY. M3MepeHie JIMHEUKOI: KOMMpOBaHKUE, pUcoBaHUe Guryp mo

JUIMHBI OTPE3Ka B MHCTPYKIHH.

CaHTHMETpax VrpaxHeHus: aHaJIu3 reoMeTpuuecKkor (hUrypel, Ha3bIBAHUE €€
aseMeHTOB. [IpakTrueckue paboThI:
U3MEpEeHHUEe UTMHBI OTPe3Ka, IOMAaHOMW, IJTMHBI CTOPOHBI KBAIpaTa,
CTOPOH MpsIMOYToJbHUKA. KOMMEHTHpOBaHHE X012 U pe3ybTara
paboThI; YCTAHOBIICHHE COOTBETCTBUS PE3yJibTaTa U
IIOCTaBJIEHHOT'O BOIIpOca. YUeOHbIN AUajor: o0CyKIeHHE CBONCTB
reoMeTpuuecKux Guryp (IpsMOyroJibHUKa U Jp.); CPAaBHEHUE
TreOMETPHUECKUX HUTYD
(mo popme, pazmepy); CpaBHEHUE OTPE3KOB IO JUIUHE.
[IpenmeTHOE MOJIeNMPOBAaHUE 3alaHHON GUTYPBI U3
pa3IMYHBIX MaTepUaIoOB

Hroro no paszneny 20

Paspnen 5. Maremarnuyeckasi ”HGpoOpMaLus

5.1

XapakTepucTuka o0beKTa,
IpymnIbl 0OBEKTOB

8

COop nanHbIX 00 00BEKTE MO
o0pasiry. XapakTepucTUKI
00BEKTa, TPYIIBI 0OBEKTOB
(xommuecTBo, Gpopma,
pasmep). ['pynnuposka
00BEKTOB MO 33JJAHHOMY
MPHU3HAKY.

3aKOHOMEPHOCTH B PsILy
3aJaHHBIX OOBEKTOB: €6
oOHapyKeHHUe,

KonnexTrnBHOE HaOMIOIEHHE: PACTIO3HABAHNE B OKPY)KAIOIIEM
MHpE CUTYyalui, KOTOpBIE 11eJeco00pazHo chopMyIupoBaTh Ha
SI3BIKE MAaTEMATHKH U PEIINTh MAaTEMaTHUYECKUMH CPEJICTBAMH.
HabmtoneHue 3a yuciaMu B OKpYKarolieM MUpe, OlMcaHue
cioBaMH HabJr01aeMbIX (haKTOB, 3aKOHOMEPHOCTEH; cOOp
uHpopmanuu. OpUeHTUPOBKA B KHUTE, Ha CTpaHHIIe yueOHUKa,
HCIOJIb30BAHNE U3YYEHHBIX TEPMHUHOB JIJIsl OMIMCAHUS TTOJI0KEHUS
pPUCYHKa, YKClia, 3aJaHusI U TIp. Ha CTPaHHIIe, Ha JIUCTE OyMarm.
Pabora B mapax/rpynmnax: Houck oOIIMX CBOMCTB Ipymil
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MPOAOJKEHUE psiia BepHble
(MCTUHHBIE) U HEBEPHBIE
(JIOXHBIC) TIPEAJIOKEHUS,
COCTaBIICHHBIE
OTHOCHUTEIJIBHO 33JJAaHHOTO
Habopa MaTeMaTUIeCKUX
00BEKTOB

npeaMeToB (LBeT, hopMa, BEIMYMHA, KOJTUYECTBO, HA3HAUYCHUE U
ap.).

YnopsaoueHue MaTeMaTH4eCKX 0OBEKTOB C OMOPO Ha
PUCYHOK, CIO)KETHYIO CUTYAIMIO U IIp. 3HAKOMCTBO C
JIOTUYECKOM KOHCTpYyKIuen «Eciu ... , To ...». BepHo win
HEBepHO: (hOpMyIHpPOBaHHE U ITPOBEPKA MPETIOKECHHS

5.2 TaOmuis! 7 Urenue TabIUIIbI, YnpaxHeHus: TabIuIa Kak croco0 rnpencTaBieHust HHOOpMAaIHH,
cozpeprkamieit e 6oiee 4 MOJTYYCHHOU M3 MOBCETHEBHOM JKU3HU (PaCIMCaHUsI, YeKH, MCHIO
IaHHBIX. 3BIIcueHme HT.0L).
AQHHOTO U3 CTPOKH HIIH Pa6oTa ¢ HAIJIAAHOCTBIO — PUCYHKAMH, COAEPIKALIMME
cTONINA, BHECEHHE OIHOTO" | \arenaTiyeckyto HEbOpMAL0. DOPMYITHPOBAHHE BOMPOCOB H
ABYX JGHHBIX B TaOMMILy. OTBETOB I10 PUCYHKY (WUTIOCTPAIIMH, MOJIEININ).
UreHue puCYHKa, CXEMBI C |
OCTaBJICHUE HHCTPYKLUH N300paKeHUs y30pa, JINHHH,
OJTHUM-JIByM$ YUCIIOBBIMHU N
M3Y4eHHOUN (UTyphI (HaripuMep, Mo KIeTKaM).
JTaHHBIMH )
JuddepeHurpoBaHHbIC 3a1aHUS: COCTABICHUE
(3HaYECHUSMH JaHHBIX MPEAIOKEHUH, XapaKTePU3YIOLIHUX MTOJI0KEHUE OJTHOTO MPeaIMeTa
BEJINYHH). OTHOCHTEJIBHO Jpyroro. MojienupoBaHue OTHOLEHUS («O0IbIIey,
JIBYX-TpEXIIArOBHIE «MEHBIILIEY», PABHOY), IEPEMECTUTEIBLHOE CBOMCTBO CIIOKEHUS
WHCTPYKIINH, CBSI3aHHBIE C
BBIUUCIIEHUEM, U3MEPEHUEM
JUIMHBI, U300pa’KeHUEM
reoMeTpUUYECKOi PUTypbI
Uroro no pazneny 15
[ToBTOpPEHME PO IEHHOTO 14
marepuaa
OBLIEE KOJIMYECTBO YACOB 132

[10 ITIPOTPAMME

26




2 KJIACC

HanmenoBanue pa3nenos u

Ne KonunuectBo
TeM y4eOHOro npejMeTa [IporpaMMHOE cofepKaHue XapaKTepUCTHKa JeATETBHOCTH 00YJaIOIUXCs
/1 4acoB
Pa3gen 1. Yncia 1 BeJIHYHHDBI
1.1 | Ywucna 9 Yucna B npenenax 100: VYcTHasa v mucbMeHHas paboTa ¢ YuciIaMu: YTCHUE, COCTaBIICHUE,

YTeHUE, 3alIMCh, TECATUIHBIN
COCTaB, CpaBHEHHE. 3aInCh
paBEHCTBa, HEPABCHCTRBA.
YBennueHue/yMeHbIlIeH He
YpCIIa Ha HECKOJIBKO

€INHUL/ IECATKOB;
Pa3HOCTHOE CPaBHEHUE YHCEIT

CpaBHEHHE, U3MEHEHUE; CUET eAMHULIAMU, IBOUKAMU, TPOHKaMHU
OT 33JJaHHOTO YKCJIa B TOpsAKE YObIBaHUS/ BO3PACTAHMSL.
OdopmiieHre MaTEMaTHIECKUX 3aITHCEH.

Y4eOHbIi muanor: GopMyIHpOBaHUE MPEATIOIOKEHUSI O
pe3ysbTaTe CpaBHEHUS YHUCEIL, €r0 CJI0BECHOE O0bSICHEHHE
(YCTHO, MUCBMEHHO). 3alIUCh OOLIEr0 CBOMCTBA IPYIIIBI YHUCEIL.
XapakTepuCTUKA OHOI0 YUCIIA U3 TPYMIIbI (BETUYUHBI,
TreOMETPHYECKON (HUTYPBI)

[Ipaktuyeckas  paboTa:  YCTaHOBJIIEHHE  MaTEeMaTHYECKOTO
OTHOIIICHHS

(«OombI11e/MEHBIIIE HA ... », «OOJbIIE/MEHBIIE B ... ») B
KHUTEHCKOM cuTyaluu (CpaBHEHHE IO BO3PACTy, Macce u Jp.).
Pa6ora B mapax/rpynnax. [IpoBepka npaBuiIbHOCTH BBIOOPa
apru(METHIECKOTO AEUCTBUS, COOTBETCTBYIOIIETO

OTHOIIEHHIO «OOJIBIIIE Ha ... », KMEHBIIE Ha ... » (C TOMOIIBIO
IpeIMETHON MOJIENHU, CIO’KETHOM CUTYaIUH ); TOUCK U
yCTpaHEHHUE OIMOOK B pabOTE C YHCIAMHU, HX CBOHCTBAMH.
VY4eOHbIil uanor: o0Cyx/1eHue BO3MOKHOCTH

MIPEJCTAaBICHNS YHCIIa pa3HbIMU CIIocOOaMu (TpeIMeTHas
MO/IEJTb, 3aIMCh CIIOBAMH, C TIOMOIIBIO TaOJIHUIIBI pa3psioB, B
BUJIE CYMMBI pa3psIHBIX ciaraembix). Pabora B mapax: oTBeT
Ha BOIPOC: «3a4eM HY)KHBI 3HAKU B )KU3HU, KaK OHU
WCTIOJB3YIOTCSl B MATEMAaTHKE?)

(mudps1, 3HAKK, CPABHEHUS, PABEHCTBA, apU(PMETHUIECKUX
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NENUCTBUM, CKOOKH).

UrpeI-copeBHOBaHUS, CBA3aHHBIE C ITOI00POM YHUCEIL,
00J1a1af0MX 3aJaHHBIM CBOMCTBOM, HAX0KIEHHEM OOIIIETO,
Pa3IUYHOIO TPYIIIBI YUCEI, PACIIPEACICHUEM YUCET Ha TPYIIITHI
10 CYIIECTBEHHOMY OCHOBaHUI0. J[uddepenimpoBanHbie
3ajanus: paboTa

C HAIJISITHOCTBIO — UCIOJIb30BaHUE PA3IUYHBIX OMOP (Ta0JIHII,
cxeM) s (OpMYJIMPOBAHKS OTBETA HA BOIPOC

1.2 | Benuuunsl 10 Benuuunel: cpaBHEHUE 1O OO6cyxeHre NpakTHUYeCKUX CUTyaluil. Pasnnyenue eaquHu
Macce (eTuHHUIa MacChl — U3MEPEHUSI OJJHOM U TOM 7K€ BEJIMUMHBI, YCTAHOBJICHUE MEXKAY
KHJIOTPaMM); U3MEpPEHUE HUMU OTHOIIEHUs (OoJblIe, MEHBIIIE, PABHO), 3aMIUCh Pe3y/IbTaTa
JUTUHBI (€UHUIIBI JJIUHBI — cpaBHeHusA. CpaBHEHUE IO POCTY, Macce, BO3pPacTy B JKUTEUCKOM
METp, ICIUMETP, CAHTUMETp, | CUTyallMu U MIPH pelieHnur yueOHbIX 3aaa4. [IpoexTHbIe 3agaHus ¢
MUJUTUMETD), BpEMEHU BEJTMYMHAMU, HAITPUMEDP BPEMEHEM: UTCHHUE paclucaHus, rpaguka
(enMHUITBI BpEMEHH — Yac, paboThI; COCTABICHUE CXEMBI I ONPEAEIICHUs OTpe3Ka
MunyTa). COOTHOIICHUE BPEMEHU; YCTAaHOBJICHHE COOTHOIICHUS MKy €IMHUIIAMHU
MEXy €TMHUIIAMH BEJIMUUHBI | Bp€MEHH: TOJ0M, MECSIIeM, He/leNiel, CyTKaMHu.
(B mpenenax 100), ero [IporneneBTHKa UCCIIEOBATENHCKON PabOTHI: EPEX0]] OT OJHUX
IIPUMCHCHHC UL PCIICHUSA €MHUI] U3MEPEHUS BEJIMYUH K APYTUM, OOpaTHBIN 1epexon;
MPaKTUYECKUX 3a/1a4 WLTIOCTPALHs TIEpexo/1a

C TIOMOILBIO MOJIETH

Hroro no paszneny 19

Pa3nen 2. Apupmernyeckue geicTBus

2.1 | CnoxxeHue U BRIYUTAHHE 19 VYcTHOE criokeHue u YropakHeHus: pa3iuueHne NpUEMOB BEIYUCIIEHUS (YCTHBIE U

BBIYMTAHHE YHCENT B
npeaenax 100 6e3 mepexoma
U C IEpexXoJ0M uepe3
paspsan. IluceMennoe
CIIOKEHHE U BEIYUTAHHUE
yucen B npenenax 100.
[lepemecturensHoe,

nuchbMeHHbIe). Be16op y1o0HOro crioco0a BHIOTHEHUS AEHCTBUS.
[IpakTryeckas NesITeIbHOCTD: YCTHBIC U IIMCEMEHHBIE TPHEMBI
BbIYMCIICHN. [IprKkuaKa pe3ynprara BEITOJIHEHUS 1EUCTBUS.
KommeHTHpOBaHME X0/a BBIIOIHEHUS apUPMETHIECKOTO
JIeMCTBUS C HCIOJIB30BAHNEM MAaTEMaTUYeCKON TEPMHUHOJIOTUU
(tecsTKM, €AMHHUIIBI, CyMMa, Pa3HOCTb U Ap.). [IponeneBTuka
UCCIIEI0BATENBCKONM PaOOTHI: BHIMOIHEHHUE 3aJaHHsI pa3HBIMU
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codueTaTebHOE CBOMCTBA
CJIOKEHUS, UX TPUMEHEHUE
JUIS BEIYUCIICHUH.
B3anmocBsI3b KOMIIOHEHTOB U
pe3yJyibTaTta ACHCTBUS
CIIOXKCHHUS, ICHCTBUS
BelunTaHus. [IpoBepka
pe3ysbTaTa BEIYUCICHUS
(peanbHOCTH OTBETA,
oOpartHoe JielicTBrE).
PanvonaneHbIE IpHEMBI
BBIYHCIICHHI: HCIOIb30BaHHC
MEPEMECTUTEIHHOTO U
COYETATEILHOTO CBOMCTBA

crioco0amu (BBIYMCIICHHS C UCTIOJIb30BaHUEM
[IEPEMECTUTENBHOI0, COYETATEILHOTO CBOMCTB CIIOXKEHHUS).
OOBsicHEeHHE C TOMOIIBIO MOJIEIH TPUEMOB HAXOXKICHHUS CyMMBI,
Pa3HOCTH.

VY4eOHbIi Tuanor: yqactue B 00CYKJICHUH BO3MOXHBIX OIIHOOK B
BBITIOJIHEHUH CIIOKEHUs, Berantanus. uddepenunpoBanusie
3a/IaHMs Ha IPOBEJICHNE KOHTPOJIA U caMOKOHTpoJs. IIpoBepka
X0Jla ¥ pe3yJIbTaTa BBIIOJIHEHUS JEHCTBUS 110 AITOPUTMY.
OneHka pallMOHAIBLHOCTH BEIOPAHHOTO MPUEMA BBIYMCIICHHUS.
YcTaHOBIIEHHE COOTBETCTBHS MEXKIY MaTEMaTHUYECKUM
BBIPQKCHUEM U €r0 TEKCTOBBIM OIHCAHUEM.

Pabora B rpynnax: npuBeieHuEe IPUMEPOB, WILTIOCTPUPYIOIIUX
CMBICT apu(hMETHICCKOTO ECHCTBHS, CBOMCTBA JICHCTBU.
OO6cy>xaeHne cMbICIia UCII0JIb30BaHMsI CKOOOK B 3alMCH
YHCJIOBOT'O BBIPAYKEHUS; 3aIIUCh PELLIEHUS C IIOMOIIBIO Pa3HbIX
YHCJIOBBIX BBIPAXKEHUM.

OdopmiieHre MaTeMaTHYECKOI 3alMCh: COCTaBJIEHUE U TIPOBEpPKa
VCTUHHOCTH MaTeMaTUYECKUX YTBEPKACHUH OTHOCUTEIIBHO
Pa3HOCTHOT'O CPABHEHMSI YUCEJI, BEJIMYUH (JUIMH, Macc U Ip.).
HuddepenurpoBanHoe 3a1aHUE: 00BICHEHHE X0/1a BBIITOJTHEHUS
BbIUYMCIICHUH 110 00pasiyy. [IpuMenenune npaBui nopsjaka
BBITIOJTHEHUS I€UCTBUI; 00BSCHEHNE BOSMOXHBIX OITHOOK.
MopenupoBaHue: HCIIOIb30BAHUE NIPEIMETHON MOJEIH
CIO’KETHOM CUTYAIMM JUJISl COCTABJICHUS YHCIOBOTO BEIPAKEHUS CO
CKOOKamMu

2.2

YMHOKEHNE U JeJIEHUE

25

JleficTBHSI YMHOXKEHUS U
JICICHHS YHhCell B
MPAKTUYECKUX U Y4eOHBIX
curyauusix. HazBanus
KOMIIOHEHTOB JIeHCTBUI
YMHOXEHUSI, ICJICHUS.

VYueOHBIi TUajor: yuacTue B 00CYKI€HUHU BO3MOXKHBIX OITHOOK B
BBITIOTHEHUH apU(METHIECKUX JACHCTBUM.
JuddepennmrpoBaHHble 3aJaHMs HA YCTHOE YMHOKEHUE U
JIeJIeHUE, MPOBEPKA MPABUIILHOCTU BBIYUCICHUN C
WCIIOJIb30BaHUEM MOJIEH, 0OPaTHOTO ACHCTBHSL.

Pabota B rpynmnax: npuBeeHNE MPUMEPOB, UILTFOCTPUPYIOIITIX
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TabnuuHOE yMHOKEHUE B
npenenax 50. Tabnuunbie
Clly4ad YMHOXEHMUS,
JICJICHUS TIPU BBIYUCIICHUSX
U PELEHUH 3aa4.
[TepemecTurensHoOE
CBOMCTBO YMHOKEHHS.
B3anmoCBs3b KOMIIOHEHTOB
U pe3yJsibTaTa JIeUCTBUS
YMHOKEHHSI, 1EUCTBUS
JIETICHUS

CMBICH apu(METHYECKUX JCHCTBUIN YMHOXKEHUS, ICICHHUS,;
pelIeHre TPaKTUYeCKUX 3a7au Ha MPUMEHEHUE CMbICIIa
YMHOKEHHUSI, IeJICHUsT Y IpaKHEHUsI HA TPUMEHEHUE
TEPMHHOJIOTHH, UCIIOJIb30BaHuE MpaBui (yMHokeHus Ha 0, Ha 1)
IIPU BHIYHUCIICHUH.

[IponeneBTHKA HCCIEI0BATENBCKON paOOTHI: IEPEMECTUTENHEHOE
CBOMCTBO YMHOXKEHMSI, 3aBUCUMOCTb MEX1y KOMIIOHEHTOM U
pE3yNIbTaTOM JIEHCTBUS B apU(PMETUICCKUX BBIYHCICHUSIX

2.3 | Apudmernueckue 12 HewusBecTHBIN KOMITOHEHT CpaBHeHME 3HaYCHUHN YHCIIOBBIX BBIPAKEHUH, 3alIMCAHHBIX C
NEHCTBUSL C YUCIaMHU B JEHCTBUS CIIOKEHUS, MOMOIIIBIO OJTHUX U TE€X K€ YUCEIl U 3HAKOB JCHCTBHUSI, CO
npeznenax 100 JICHCTBHSI BEIYUTAHUSL; €TO cKkoOkamu u 0e3 CKoOOK. BbhIOOp 4MCIIOBOTO BBIpaXKEHUS,

HaXxOXICHUEC. COOTBETCTBYIOILIETO CIOKETHOM cuTyauuu. Pabora B
HncnoBoe BeIpaKeHHE: napax/rpymnnax: HaX0X/JIeHue U 00bSICHEHHE BO3MOKHBIX
TCHHUC, 3aMUCh, BRIMUCICHUC | npyqyn ommOOK B COCTABICHUH YHUCIOBOTO BHIPAKCHUSI,
SHAYCHMAL. HOp’iﬂOK y HAXO0/ICHUH €r0 3HAYCHUS.
BEITOTHEHH ACHCTRIH B [IponeneBTHKa MccIeI0BaTENHCKON paOOTHI:
YHCIIOBOM BBIPAXCHHUH, . o
. panroHaIbHbIE IPUEMBI BBIYUCICHUN
coJiepKalieM JercTBus
CIIOKEHUSI U BHIYUTAHUS
(co ckoOkamwu/
6e3 cko0ok) B npenenax 100
(1e Ooree Tpex AEUCTBUN);
HaXOXKJICHHE €T0 3HAYCHHSI
Hroro no paszneny 56

Pa3nea 3. TekcroBbIe 3a1a4n
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3.1

TexkcToBbIE 3agaun

11

Urenue, npeacraBieHue
TEKCTa 3aJja4ul B BUJE
PUCYHKA, CXEMBI WIIU APYrOU
Mozenu. [1nan pemenus
3aJla4yM B JBa JCUCTBU,
BBIOOP COOTBETCTBYIOILINX
IIaHy apupMeTUIECKuX
JeicTBUi. 3anuch pelieHus u
oTBeTa 3a1a4u. Penenue
TEKCTOBBIX 3a7ja4 Ha
IIPUMEHEHHE CMBICIIA
apu(pMeTHYECKOro AeUCTBUSL
(cmoxeHue, BBIYUTAHHE,
YMHOXXEHUE, JCJICHHE).
Pacuérnbie 3amaun Ha
yBeJIMYEHUE/ YMEHbILICHHUE
BEJIMYHMHBI HA HECKOJIBKO
€/IMHUL/ B HECKOJIBKO pa3.
duxcanusg oTBeTa K 3a1a4e U
€ro npoBepKa
(popmynupoBaHue, mpoBepKa
Ha JIOCTOBEPHOCTb,
ClIeJOBaHME IIJIaHy,
COOTBETCTBUE
MOCTaBJICHHOMY BOIIPOCY)

CMBICTIOBOE YTEHHUE TEKCTA 3a7a4d ¢ yU€TOM IPe1siaraeMoro
3aJaHMs: HAlTH yCIOBUE W/WMIIM BOIPOC 33Ja4u; BHIOPATh MOJEIb
IIpE/ICTAaBIEHMS TEKCTA (KPATKOM 3alKCH); yCTAaHOBUTh
KOJIMYECTBO JIEUCTBUM B perieHuU. CpaBHEHHE pa3TMYHBIX
TEKCTOB, OTBET HA BOIIPOC: ABJISIETCS JIM TEKCT 3a7a4eii?
CooTHeceHre TeKCTa 3aa4u ¢ €€ WLTIOCTpaIUei, CXeMOoi,
Mojienbto. CocTaBieHue 3aauu 0 PUCYHKY (CXxeme, MOJENH,
pELICHUIO).

HaGmtonenne 3a u3MEHEHHWEM XoOJa pElIeHUs 3aJaud IpH
U3MEHEHUH yCJIOBHsI (BOIIPOCA).

VYipaxHeHus: O3TaHOE PELICHUE TEKCTOBOM 3aauH:

aHaJIU3 JAaHHBIX, UX MPEICTABICHUE HA MOJIEIIN U UCIIOJIb30BAHUE
B XO/I€ [TOMCKA UJIEU PEILICHHS; COCTABIICHHE IIJIAaHA; COCTABICHUE
apuMeTUyecKuX IeHCTBUN B COOTBETCTBHH C IIAHOM;
UCTIOJIb30BaHUE MOJICIH JJISl PEHICHUSs, IOMCK JIPYTOTo criocoda u
np. ITomyuenue oTBera Ha BOIIPOC 3a1a4M MYTEM PacCykICHUS
(0e3 BbIYMCIIEHUI).

Y4eOHbIil Tuanor: HaxoXKACHHE OJHON U3 TPEX B3aUMOCBI3aHHBIX
BEJIMUMH MIPU PEIICHUH 3a/1a4 OBITOBOTO XapakTepa («Ha BpeMs»,
«Ha KyIUTIoNpoAaxy» u 1p.). [louck pa3HbIX perieHnii o1HoM
3anaun. Pa3uble popMebl 3anucu pemenus (opopmieHus).

PaGora B mapax/rpynmax. CoctaBneHue 3aa4 ¢ 3aJlaHHBIM
MaTE€MaTUYECKUM OTHOIICHHEM, I10 33JAHHOMY YHCJIOBOMY
BbIpakeHH10. COCTaBIEHUE MOJEIH, TJIaHA PELICHUS 3a1a4u.
Haznauenue ckoOOK B 3aIIMCH YHCIOBOTO BBIPAXKEHUSI IPH
pELIeHNH 3aJauH.

KoHTposib 1 cCaMOKOHTpPOJIb NIPY PEIICHNUHN 3a1a4. AHAIU3
00pa310B 3aIMCH PEelIeHUs 3a/1a4l 0 IEHCTBUSAM U C TIOMOIIBIO
YHCIIOBOTO BBIPAKEHUS
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Hroro no pazneny
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Pasznea 4. [IpocTpaHcTBeHHbIE OTHOIIIEHUS U TeoMeTpUYecKue Gurypobl

4.1

['eomerpuueckue Gurypol

10

Pacnio3naBanue u
n3o00pakeHue
reoMeTpruecKux (uryp:
TOYKa, IpsMasi, IPIMOU
yroJ, JJoMaHas,
MHOT'OYTOJIbHUK.
N306paxkeHne Ha KIeT4aTou
Oymare nmpsiMOYTOJIbHHKA C
3a/IaHHBIMU JITTUHAMU
CTOpOH, KBajipaTa C
3aJaHHOM JIJIMHON CTOPOHBI.
ITocTpoenne

OTpe3Ka 3a/IaHHOMU JUIMHBI C
MIOMOILBIO JIMHENKHN

Urposslie ynpaxuenus: «Onumu ¢urypy», «Hapucyit purypy
110 UHCTPYKUUN», «Haiinu moaenu puryp B OKpy»KaroLem» 1
T. 1. YTIpakHeHue: (OpMyIHMpPOBaHUE OTBETOB Ha BOIPOCHI 00
o0111eM H pa3IuyHOM reoMerpudeckux ¢puryp. [Ipaktuueckas
pabota: rpaduecKue U U3MEPUTENIbHbIEC JCHCTBUS TIPH Yu&Te
B3aMMHOTO PACIIONOKEHHSI (PUTYpP WIIM UX YacTel mpH
n300pa’keHnH; cpaBHEHHE ¢ oOpasioM. M300pakeHue 1oMaHbIX
C IIOMOIIBIO JINHEWKU U OT PYKH, HA HEJIMHOBAaHHON U
kieryaroil Oymare. KoHcTpynpoBaHue reoMmeTpudeckoi
¢burypsl u3 Oymaru 1o 3aJaHHOMY MIPABIITY WA 00pasiry.
TBopueckue 3a1aHus: OpUraMHy U T. I.
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4.2

['eomeTpuyeckue BEITUYUHbI

Jnuna nomanon. Ismepenue
nepuMmeTpa
JTAaHHOT'0/M300PaKEHHOTO
IIPSIMOYTOJIbHMKA (KBajpaTa),
3aIuCh pe3ybTara
HU3MCPCHHUA B CaAaHTHUMETpPAX

PaGora B mapax: u3MepeHue JUIMHBI OTPE3Ka B Pa3HbIX eIMHUIAX
(k1eTka, CAaHTUMETP); IOCTPOEHUE OTPE3Ka CO 3HAUCHUEM
JUIMHBI, YKa3aHHBIM B pa3HbIX equHUIax. CaMOCTOSITENbHOE
M3MEpPEHUE PACCTOSHUN C MCIIOJIb30BAaHUEM 3a/laHHbIX WIIN
BbIOpaHHBIX enuHuL. [IpakTniyeckue paboThI: OnpeneneHue
pa3MepoB reoMeTpruecKuX GUryp Ha Iia3, ¢ IOMOIIbIO
U3MEPHUTENIbHBIX HHCTPYMEHTOB.

[Toctpoenue n 0003HaUEHHE MIPSIMOYTOJIBHUKA C 3aJJaHHBIMU
JUIMHaMU CTOPOH Ha KjeTtyaToi Oymare. HaxoxneHue
nepuMeTpa npsMoyrojibHUKa, KBaJpaTa, COCTaBICHHUE
YHCJIOBOTO PAaBEHCTBA IPU BBIYHUCICHUH ITEPUMETPA
IPSIMOYTOJIbHUKA.

Y4eOHbIil [uanor: paccTosiHue KakK JUIMHA OTPe3Ka, HaX0XKICHHE
U IPUKHJIKA paccTosiHUM. Vcronb30BaHme pa3inuHbIX
UCTOYHUKOB HH(POPMAIMK TIPHU ONPEIEICHUN Pa3MEPOB U
npoTsk€HHOCcTel. ['pynnupoBka reoMmeTpudeckux Guryp mo
pa3HbBIM OCHOBaHUSIM

Hroro no pazneny
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Pa3zpnen S. Maremarnyeckasi ”HGpopManus

5.1

Maremarnueckas
uH(popManus

14

HaxoxneHue,
(bopMynHMpOBaHUE OAHOTO-
JBYX OOIIMX MPU3HAKOB
Habopa MaTeMaTHYECKUX
00BEKTOB: YHCEJl, BEIMYHH,
reOMEeTPUUYECKUX PUTYP.
Knaccudukanus o0beKTOB 10
3aJJaHHOMY HJTU
CaMOCTOSITEITEHO
YCTQHOBJICHHOMY IPU3HAKY.
3aKOHOMEPHOCTh B PAY
YHCeN, TEOMETPHUECKUX

Pacrnio3naBaHue B OKpyKarolieM MUPE CHUTYaIui, KOTOpbIe
1enecoodpasHo chopMyITUPOBATh Ha SI3bIKE MATEMAaTUKHU U
pelnTh MaTeMaTHUYECKUMHU cpesicTBaMu. PaboTa ¢ nndopmanmei:
YTEHUE TaOJIUIIBI

(pacniucanue, rpaduk padbOThI, CXEMY), HAaX0XKICHHE
nH(pOpMaINH, YAOBIETBOPSIOLICH 3aJaHHOMY YCIOBHUIO 331a4H.
Cocrasnenue Bonpocos 1o Tadaume. Pabora B mapax/rpymnmnax.
Kanennaps. Cxemsl MapuipyToB. Pabota ¢ unpopmarueil: anamus
nH(pOpMaIINH, TIPEICTABICHHON Ha PUCYHKE U B TEKCTE 3a/1aHUSI.
OO6cyxaenune mpaBuil pabOTHI C AIEKTPOHHBIMU CPEACTBAMU
oOydeHus
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¢buryp, o0beKTOB
[MOBCEHEBHOW KU3HU.
Bepurbie (MCTUHHBIC) U
HEBEpHBIE (JIOXKHBIE)
YTBEPKJICHUS, COJEpIKaIINe
KOJINYECTBEHHBIE,
MPOCTPAHCTBEHHbBIE
OTHOILIEHHUS, 3aBUCUMOCTH
MEX/1y YHCIaMH,
BEJTMYUHAMU.
KouncrpyupoBanue
YTBEPKIECHUMN C
WCIIOJIb30BAHUEM CJIOB
«KaXIBI», «Bce». PaboTa ¢
TaOJIULIAMU:

W3BJICUCHUE U
WCIOJIb30BaHUE JIJIsl OTBETA
Ha BoINpoc HHpopmanuu,
MIpe/ICTaBJICHHON B TaOJHIIe
(TaONUIIBI CIIOKEHUS,
YMHOXEHHUS; TpaduK
JIEKYPCTB, HAOMIOZCHUS B
MPUPOJIE U TIP.).

Brecenne 7aHHBIX B
Ta0IHILy, JOTIOJTHEHUE
MoOJICIIeH (CXeM,
M300paKe€HM) TOTOBBIMU
YUCJIOBBIMU JJAHHBIMH.
AAroput™msl (IpUEMBI,
MpaBUJIa) YCTHBIX U
MMCbMEHHBIX BBIUYUCICHUH,
WU3MEPEHUH U MOCTPOCHUS
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reoOMeTpHUECKUX (Huryp.
[TpaBwuia paboTel ¢
AIIEKTPOHHBIMU CPEJICTBAMH
oOydeHus (3NMEKTPOHHOM
dhopMoii yueOHUKa,

KOMITBIOTEPHBIMU
TpEeHaXKEPAMNU)

Hroro no pazneny 14

[ToBTOpEHME MPOIIEHHOTO 9

marepuaa

Hrorossrii KOHTPOJIb 8

(KOHTpOIIbHBIE u

MIPOBEPOYHBIC PAOOTHI)

OBIIEE KOJIMYECTBO 136

YACOB I10 ITPOTPAMME
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3 KJIACC

HaumeHnoBanue pa3nenos u

No KonnuectBo
/ TeM y4eOHOTO IpeaMeTa aco [IporpammHoe conepxaHue XapakTepucTuKa JesITEIbHOCTH 00yJarOIIUXCsl
/1 JacoB
Pa3gen 1. Yncia 1 BeJIHYHHDBI
1 Yucia 10 Uucna B npenenax 1000: YcTHas ¥ TMCbMEHHAs padoTa ¢ YUCIaMU: COCTABJICHUE U YTCHHUE,

YTEHUE, 3alUCh, CPAaBHEHUE,
Mpe/ICTaBJICHHUE B BUJIE
CYMMBI pa3psIHBIX
cnaraembix. PaBeHcTBa u
HEpaBEHCTBA: YTCHHE,
cocTaBjieHHe. YBeanueHue/
YMEHBILICHUE YUCIa B
HecKosbKo pa3. KpatHoe
CpaBHEHHUE YHCeT

CpaBHEHHUE U yNOPAJOYCHHE, IPEACTABICHUE B BUJE CYyMMBbI
pa3psIHBIX ClIaracMbIX U JONOJIHEHHUE 10 33JaHHOIO YUCIIA;
BBIOOD YMCEII C 33JaHHBIMU CBOMCTBAMU (YMCIIO0 €AUHMIL pa3psija,
4ETHOCTH U T. 1.). [IpakTudeckas pabora: pa3inyeHue,
Ha3bIBAaHUE U 3aIIMCh MAaTEMAaTUYECKUX TEPMUHOB, 3HAKOB; UX
HCII0JIb30BaHUE HA ITUCbME U B PEUU

npu (GOpMYITHPOBAHUH BBIBOJIA, OOBSICHEHUN OTBETA, BEACHUU

MaTEMaTUUYECKUX 3allUCEN.

Pabora B mapax/rpymmax. OOHapyXeHHUE U TPOBEpKa 00IIETO
CBOMCTBA I'PYIIIBI YACEII, IOMCK YHUKAJIBHBIX CBOWCTB YNCIA U3
TPYIIIBI YHCE.

VipakHEeHUs: UCIIOJIb30BaHUE JIATUHCKUX OYKB JJIs 3alUCU
CBOMCTB apu(METUUECKUX JIEHCTBHM, 0003HAUCHUS
reoMeTpuyeckux Guryp. Mrpsi-copeBHOBaHUS, CBSI3aHHBIE C
aHaJIM30M MaTEeMAaTUYECKOTO TEKCTa, paclpeieIeHUEM YN Cel
(Zpyrux oOBEKTOB) HA IPYMIIBI IO OJTHOMY-IBYM
CYILLIECTBEHHBIM OCHOBAHHUSAM, IIPEJICTABICHUEM YHCIIa Pa3HBIMU
crioco0amu (B BHJIE TIPEAMETHON MOJIEIH,

CYMMBI pa3psIHBIX ClIaraeéMblX, CJIOBECHOHN Wi UG POBOI
3aIHCH), UCTIOJIb30BAHUEM YHCIIOBBIX JIAHHBIX JJI1 TOCTPOCHHUS
YTBEPKACHHS, MATEMaTHUYECKOTI0 TEKCTa C YUCIOBBIMH JJAHHBIMU
(HampuMep, TeKCTa O0BSICHEHUS ) U IPOBEPKU €r0 HCTUHHOCTH
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1.2

Benununnel

Macca (equHuIIa MacChl —
rpaMM); COOTHOLICHHE
MEXTy KUJIOTPaMMOM H
IrpaMMOM; OTHOILICHUE
«TsDKeIee/erde Ha/By.
CroumocTs (€1MHULBI —
pyOIb, KOTIeliKa),
YCTaHOBJICHHE OTHOIICHHS
«10pOXKe/ CIICBIIC Ha/BY.
CooTHoIIeHHE «II€Ha,
KOJIMYECTBO, CTOMMOCTE)» B
MIPAKTUYECKON CUTYaIUH.
Bpewmst (enunuiia BpeMeHu —
CEKyHJIa); yCTaHOBJICHUE
OTHOIIIEHUS «ObIcTpee/
MeJJICHHEee Ha/B.
CoOTHOIIICHHE «HAYaJo,
OKOHYaHWUE,
MIPOJOTIKUTENEHOCTD
COOBITHS» B MPAKTUYECKOU
cutyaruu. [[nuHa (enuHAIA
JUTUHBI — MUJUTUMETP,
KHJIOMETP); COOTHOIICHHE
MEXy BEIUYNHAMH B
Mpeeax ThICSYH.
IImomans

(€ TMHUITBI TITOIATN —
KBaJpaTHBIN METD,
KBaJPATHBIN CAHTUMETD,
KBaJPAaTHBIN JELUMETD,
KBaJIpaTHBIN METP)

Y4eOHbIi 1uanor: o0CyX/1eHue MPaKTUYECKUX CUTYallnui, B
KOTOPBIX HEOOXOUM IEpeXo] OT OAHUX €AUHUL U3MEPEHUS
BEJIMYMHBI K IPYTHM.

YcTaHoBieHue OTHOIICHUS (0OJIbIle, MEHBIIIE, PABHO) MEXKIY

SHaAYCHUAMM BCIIUWYUHBI, IPCACTABJIICHHBIMU B Pa3HbIX
CAMHHUIax. HpI/IMeHeHI/IC COOTHOIIICHHUI MCXKAY BCIMYNHAMU B
CUTYaIUAX KYIUIM-TIPOJAAXKU, TBUKEHUS, pa0boThl. [Ipukuaka
3HA4YCHUA BCIIMYUHBI Ha rJjia3, IpOBCpPKa USMCPCHUCM,
pacdéramu.

MOﬂCHHpOBaHI/IeI HCIIOJIB30BaHHUC HpCHMCTHOﬁ MOJCIN AJIA
HWJUTIOCTpAal 3aBUCUMOCTH MCXKY BCIIMUMHAMU

(Oonmpmre/ MeHbIIE), XOAa BBINOJHEHHS apU(MeTHIECKuX

NEeNCTBUHI

C BCJIMYMHaAMH (CJ'IO)KCHI/IG, BbIYUTAHUC, YBCJ'II/I‘ICHI/IC/

YMCHBIICHUEC B HCCKOJIBKO paa) B ClIy4asaX, CBOAUMBIX K YCTHBIM

BBIYUCIICHUSAM.

KoMmMmeHnTHpoBaHue nepexoja OT OJHUX €IUHUL] K JPYTUM
(omHOopoaHBEIM). [IponieneBTHKa HCCIEA0BATENHCKOM PAOOTHI:
ONPEENATh C MOMOIIBIO IU(PPOBBIX U aHAJOTOBBIX PHUOOPOB,
M3MEPUTENIbHBIX HUHCTPYMEHTOB JUINHY, Maccy, BpeMs;
BBITNIOJHATH MPUKUJIKY U OLIEHKY pe3yJbTaTa U3MEPEHMUI;
ONPEEINATh NPOJOIKUTEILHOCTD COOBITHS
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Pasznen 2. Apudpmernueckue aeicTBUsA

2.1 Brruncnenus

40

VCTHBIC BRIYUCIICHUS,
CBOJUMEIC K JCHCTBHSIM B
npezaenax 100 (tabauunoe u
BHETA0JMYHOE YMHOXKEHHE,
JIeJICHNE, IEHCTBHUS C
KpPYTJIBIMU YHCIIAMHU).
IInceMenHOE ClnoKEeHHE,
BBIYMTAHHUE YHCENT B
npenenax 1000. JleiicTtBus ¢
YHCIIaMU

Oul.

[IucbMeHHOE YMHOXKEHHE B
CTOJIOUK, MUCbMEHHOE
JEJICHUE YTOJIKOM.
[IncemMeHHOE YMHOKEHME,
JICJICHUE HA OJHO3HAYHOE
yucio B mpeaenax 100.
ITIpoBepka pe3ynbpTara
BBIYHCIICHUS (IPUKUIKA WIIN
OlIEHKa pe3ylibTaTa, 00paTHOE
NENCTBHE, IPUMEHEHNE
aIropuTMa, UCIOJIb30BaHUE
KaJIBKYJIATOPA).
[TepemecTurenbHoOE,
COUETaTEIbHOE CBOMCTBA
CIIOKEHMSI, YMHOXEHUS TIpU
BBIYMCIICHUSIX

VipaxxHeHus: yCTHbIE U NUCbMEHHBIE IPUEMBI BBIUNCIICHUN.
YcTHOE BBIYHCIICHUE B CITyYasiX, CBOJUMBIX K JIEUCTBHSM B
npeaenax 100 (medcTBHUs ¢ JeCATKAMH, COTHSMH,
yMHOXKeH#ue u nenenue Ha 1, 10, 100). delictBus ¢ yncinamu
O u 1. [Ipukuaka pe3yyibTaTa BbITIOTHEHUS ACHCTBHUS.
KomMeHTHpOBaHME X012 BBIYUCIEHUI C UCIOJIb30BAHUEM
MaTeMaTUYECKON TepMUHOJIOTHH. [[puMeHenne npaBui
IIOPSIIKA BBIIIOJHEHUS JEHCTBUN B MPEJIOKEHHON CUTYallUH
U IIpY KOHCTPYUPOBAHHUE YUCIOBOTO BBIPAKEHUS C
3a/IaHHBIM MTOPSIIKOM BBIIIOJTHEHUS JEHCTBUMN.

CpaBHEHHE YHCIOBBIX BbIpaXXeHHUI 0€3 BHIYUCICHUI.
YopakHeHUEe Ha CAMOKOHTPOIIb: 00CYKICHHE BO3MOKHBIX
OImMOOK B BBIUUCIICHUSX TI0 aJITOPUTMY, ITPU HAXOXKICHUHU
3HAYEHMS YMCIOBOI0 BhlpaxkeHHsl. OLeHKa paliMOHAIbHOCTH
BblurcieHus. [IpoBepka xoz1a ¥ pe3ynbraTa BbIIIOJIHEHUS
nevictus. uddepennmpoBannoe 3aanue: NpUBEICHNE
MIPUMEPOB, WILTIOCTPUPYIOIIUX CMBICII JEIEHUSI C OCTATKOM,
MHTEpIpe- TalUIO pe3yibTaTa ACJIEHUs] B MPAKTHUECKOU
cutyanuu. OdopMmieHre MaTeMaTHUECKOM 3allMCU: COCTaBJICHHE
1 MIPOBEPKA MPABUIBHOCTH MATEMATHUYECKUX YTBEPKIACHHUI
OTHOCHUTEIIEHO Ha00opa MaTeMaTUYECKUX OOBEKTOB

(ducen, BEIMYHH, YUCIOBBIX BBIPAKEHUM, TEOMETPUUYECKHUX
¢uryp). Habmronenue 3akoHoMepHOCTEH, 00111eT0 U
Pa3JIMYHOrO B XOJI€ BHIMOJHEHUS JIEUCTBUN OJHOUN CTYIEHU
(crmoxeHusi- BBIYUTAHUS, YMHOKEHUS-IETICHUS).
VYrpaxHeHUs: aJrOPUTMbI CJI0KEHUS U BBIYUTAHUS
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TPEX3HAYHBIX YUCEJ, JICTCHUS C OCTATKOM.
Pabora B mapax/rpymnmax: COCTaBJICHHE UHCTPYKIIHH
YMHOICHUSI/ICTICHUS HA KPYTJIOE YUCIIO, JICTICHUS YHCel

mo100poM
2.2 | YucnoBble BBIpOXKCHUS 7 Haxoxxnenue HeusBectHoro | MojenupoBaHue: UCMOJIb30BAHUE MTPEAMETHBIX MOJIETEH JJIst
KOMITOHEHTa 00BsicHeHUs criocoba (mpuéma) HaxoXKACHUSI HEU3BECTHOTO
apu(pMETHIECKOro ICHCTBHA. | KOMIIOHEHTA apuMeTHIECKOro IeHCTBUS.
Ilopsanok nercTBuli B JndepeHpoBaHHbIe 3a1aHNs: YCTAHOBJIEHUE TOPAIKA
4HCJIOBOM BBIpAXCHUU, JICUCTBUI MPU HAXOKICHUH 3HAYCHHS YUCIOBOTO BBIPAXKEHHUS
3HAYCHUE YHUCIIOBOIO
BBIPXKEHHUS, COJIEPIKAIIETO
HECKOJIbKO JIeHCTBHI (CO
ckoOkamu/ 6e3 CKOOOK), C
BBIYMCIICHUAMHU B TIpeIeiiax
1000. OpnHOpoaHBIC
BEJIUYUHBI. CI0KEHHUE U
BBIYMTAHHE
Hroro no paszneny 47
Pa3nen 3. TexkcToBbIe 3a1a9u
3.1 | PaGora c TekcTOBO# 12 PaGora c TexcToBO# 3amaueii: | MoaenupoBaHue: COCTaBICHUE U UCIIOJIb30BaHNE MOJIEIH

3aJ1auen

aHaJIU3 JaHHBIX U
OTHOIICHHH, TIPEJCTABICHNE
Ha MOJIENH, IUTAHUPOBAHKE
X0/J1a peuIeHus 3a1a4H,
perieHue apuPpmMeTHIECKUM
croco6oM. 3anuck peuieHus
3aJja4d 110 JEUCTBUSIM U C
MTOMOIIbIO YHCIIOBOTO
BbIpaxkeHus. [IpoBepka
pEIIeHUs U OLIEHKA
MOJIyYE€HHOTO pe3yibTaTa

(pucyHok, cxema, TabauIa, [uarpaMmma, KpaTkas 3auch) Ha
pas3HbIX dTanax pemeHus 3agaun. KoMMeHTHpoBaHue: onrcanue
XOJa pacCyKACHUs JUIsl pellieH s 3a/1auu: 10 BOpocaM, ¢
KOMMCHTHUPOBAHHUEM, COCTABJICHUECM BBIPAKCHUS. pra)KHeHHfI Ha
KOHTPOJIb U CAMOKOHTPOJIb IPH PELICHUHU 3a7a4. AHAIN3
00pa3IoB 3aMiCH PEMICHHS 33]]a9H 110 ICHCTBHSIM U C TOMOIIIBIO
YHCIOBOTO BBIpAXXEHUs. MoIeIMpOBaHue:

BOCCTAHOBJICHHE X0/Ia PELICHUS 3aJa9H 110 YHCIOBOMY
BBIPOKEHUIO WK IpYToii 3amucy e€ pemenns. CpaBHEHHUE
3agad. @opMyIMpPOBaHHE TIOJHOTO M KPAaTKOTO OTBETA K

3ajjaue, aHaJIN3 BO3MOXKHOCTH JIPYTOro OTBETa WU APYroro
croco0a ero NoJay4eHus
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3.2 Pemenue 3amau 11 3agaud Ha TOHUMaHUE Y4eOHBIH TUanor: HaX0XKIACHUE OJHON U3 TPEX
CMbIC/Ia apH(YMETHYECKHUX B3aMMOCBSI3aHHBIX BEJIMYHMH MIPU PEUICHUU 3a/1a4 («HA
JCHCTBHIT (B TOM 4HCIIe JBIDKEHUEY, «Ha paboTy» U 1p.).
JIEIICHHS C OCTATKOM), PaGora B mapax/rpynnax. Pemenue 3a1a4 ¢ KOCBEHHOI
OTHOIICHUH (bOopMyYITHPOBKOH YCIIOBUS, 3a/1a4 Ha JISJICHUE C OCTAaTKOM, 3a/1a4,
(Gonbine/menbime Ha/b), WLTIOCTPUPYIOIIUX CMBICT YMHOXKEHUSI CYMMBI Ha YHCJIO;
3aBUCHMOCTEH
) odopMIIeHHE Pa3HBIX CIIOCOOOB PELICHUS 33]]auu (HapuMep,

(kyruisipojaka, pacuér

NPUBEJCHUE K CIIUHHIIC, KPATHOE CPAaBHEHHE); TIOUCK BCEX
BpPEMEHH, KOJIMUECTBA), HA .

PCILICHHIA.
CpaBHCHHE

[IpakTuyeckast paboTa: HAXOXKJACHUE JTOJIU BeIMUUHBL. CpaBHEHUE
(pa3HOCTHOE, KpaTHOE). . .

JIOJICH OJTHOM BEITUIHHBI
J1oJ1s1 BeJIMUUHBL: TI0JIOBUHA,
TPETh, YETBEPTh, ATAS,
JecsTasl 4acTh B
MPAKTUYECKON CHTYaIlUH;
CpaBHEHUE JI0JICH OJTHOM
BEJIMYUHBI. 3a/1a4M Ha
HaXO0XJCHHUE 0N
BEITUYIHHBI

Hroro mo pazueny 23

Pa3nes 4. IIpocTpaHcTBeHHBbIC OTHOLICHHUS W TreoMeTpHYecKHe GUIypbl
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4.1 | I'eomerpuyeckue GUTrypbl 9 KoHncTpynpoBanue HccnenoBanne 00bEKTOB OKPYXKAIOLIET0 MUpA!
TEOMETPUUYECKUX PUTYD COIOCTABJICHUE UX C U3YYEHHBIMH '€OMETPUUECKUMH (opMamMHu.
(pasbueHue Gurypsr Ha Yopaxuenue: rpadpudeckie U U3MEpUTENIbHbIE TEHCTBUS IpU
4aCTH, COCTAaBICHUE QHUIYpPBI MOCTPOEHUHU MPSIMOYTOJIbHUKOB, KBAAPATOB C 3aITaHHBIMU
u3 vacteit). Mzobpaxenue CBOWCTBaMU (JUIMHA CTOPOHBI, 3HAYECHUE TIEPUMETPA, TLIOMIAIN);
Ha KeT1aTol Oymare OIpe/IeNIEHUE Pa3MEPOB MPEIMETOB Ha IJ1a3 € MOCIEAYIOLIEH
NPSIMOYTOJIBHUKA C . o
poBepKOil — m3MepenueM. [IponeneBTika uccie10BaTenbCKOi
3aJJaHHBIM 3HAYCHHEM
paboThI: cpaBHEHUE UTYp 10 IJIOLIAH, IEPUMETPY, CPABHEHHUE
wiomaau. CpaBHEHHE
. OJIHOPOJHBIX BETUYHH.
wiomaaen puryp c .
IOMOMIBEO HAOKEHHS KOHCpr‘{/IpOBaHI/ie u3 Oymaru reoMeTpudeckoil purypsi ¢
3aJJaHHOM JUIMHOM CTOPOHBI (3HAYCHHEM MEPUMETPA, ITOIIAH ).
MpeicneHHOe PEICTaBICHHUE U SKCIIEpUMEHTAIbHAs [TPOBEPKa
BO3MO>XHOCTH KOHCTPYHMPOBAHUS 3a/1aHHOM F€OMETPHUECKOM
burypst
4.2 | TI'eomerpuueckue 13 [Tepumerp mHOroyronpauka: | KoMMeHTHpOBaHME XOfa U pe3yabTaTa Moucka HHGopMaIuu o
BEJTMYUHBI U3MEpEeHUE, BHIYMCIIEHUE, wIoHaau u cnocobax e€ HaxoxaeHus. PopMynupoBaHue U
3aMnMch paBeHCTBA. MIPOBEPKa UCTHHHOCTH YTBEPKICHUH O 3HAYSHUSIX
W3mepenue minomanu, reoMeTpUUYECKUX BennyuH. Haxoxaenue miomaam
3anuch pe3yapraTa MPsIMOYTOJIbHHKA, KBaJpaTa,
M3MEpeHusl B KBaJPaTHBIX COCTaBIICHUE YMCIIOBOTO PABEHCTBA MPH BHIYMCICHUH TIIOIIA TN
CaHTUMETpax. MPSIMOYTOJIbHUKA (KBaApaTa).
Brrancrenue nomam VY4eOHbII 1UaIor: COOTHOIIEHUE MEX/ly €AMHULAMH IIJIO0IIAIH,
NPSIMOYTOJIbHUKA (KBapaTa) MOCJIEIOBATEILHOCTh ICUCTBUN MPHU MEPEX0/Ie OT OTHOM
3aIliCh PaBEHCTBA
Hroro no pazaeny 22

Pa3zpnen S. Maremarnyeckass ”HGpopManus
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5.1

Maremarudeckast
uHpopManus

15

Knaccudukanus 00beKTOB 110
JIBYM MIPU3HAKAM.

BepHebie (MCTHHHBIC) U
HEBEpHBIE (JIOXKHBIEC)
YTBEPIKICHHUS:
KOHCTPYUPOBAHHE,

nposepka. Jlornueckue
paccyXIeHHs CO CBSI3KAMU
«ECIMH ..., TO ...»,

«IIOATOMY», «3HAUUTY.
N3Bneuenue u
WCIOJIb30BaHUE IS
BBITIOJTHEHUS 3aJaHHI
nHpopManuu,
MIpe/ICTaBJICHHON B TaOaHIax
C JaHHBIMH O PEAIbHBIX
rpoleccax U SBICHUSIX
OKpY’KaroIIero Mupa
(Hampumep, pacnucanue
YPOKOB, IBU>KEHUS
aBTOOYCOB, TIOE3/I0B);
BHECEHUE JIAHHBIX B TA0JHILY;
JIOTIOJTHEHHUE YepTexa
JTaHHBIMHU.
@opManM30BaHHOE ONIMCAHUE
MOCTIeIOBATEIHbHOCTH
NeNCTBUM (MHCTPYKLUS,
TIJIaH, CXeMa, aJITOPUTM).
Cronbuaras quarpamma:
YTEHUE, NCTIOIH30BAHUE
TAHHBIX JUTS] pEIICHUS
Y9eOHBIX U MPAKTHYECKUX

Pabota B rpymnmax: MoAroToBKa CyKA€HUs O B3aUMOCBS3H
U3y4aeMbIX MaTEMAaTUUYECKUX MOHATUH U (PAKTOB OKpYXKarolen
JIeHCTBUTENIBHOCTHU. [IpuMmepsl cuTyanmii, KOTOpbIe
1esecoo0pasHo GopMyIMpPOBATh Ha A3bIKE MATEMAaTHKH,
OOBSICHATB U JI0OKa3bIBaTh MATEMAaTUYECKUMHU CPEICTBAMU
Odopmienne matemaTiuaeckoit 3anucu. luddepennmupopantoe
3aJ]aHKe: COCTAaBIICHUE YTBEP)KICHHUS HAa OCHOBE MH(OPMALUH,
IPEJCTaBICHHOMN B TEKCTOBOM (hopMe, HCIIOTIb30BAHUE CBII30K
«ECJH ..., TO ...», «II03TOMY», «3HAUUT.

OdopmiieHne pe3ynbTaTa BHIYUCICHUS 110 AITOPUTMY.
Vcnonb30BaHue MaTeMaTH4eCKON TEPMUHOJIOTUH ISt
OIMCAHUs CIO)KETHOU CUTYallMH, OTHOLIEHUM U 3aBUCHUMOCTEN.
[TpakTryeckue paboOTHI IO YCTAaHOBICHHUIO
MOCJIEIOBATEIBHOCTH COOBITHH, AEHCTBUI, CIOKETa, BEIOOPY U
poBepKe crocola IeHCTBHS B NPEASIOKEHHON CUTYalluu JUIs
paspenieHus mpoOIeMbl (MM OTBETAa HAa BOIIPOC).
MonenrpoBaHue NPeJIOKEHHON CUTyalluH, HaX0XKIEHNUE U
IIpeJICTaBICHNUE B TEKCTE WIN IpadUuecKu BCceX HalJeHHbBIX
pemenuit. Pabora ¢ anroputrMamu: BOCIIpOU3BEICHUE,
BOCCTAHOBJICHHE, UCIIOJIb30BaHNE B OOIINX U YaCTHBIX CIIydasx
QJITOPUTMOB YCTHBIX U NMCbMEHHBIX BBIUYMCIIEHNH (CIIOKEHUE,
BBIUNTAHUE, YMHOKEHUE, JIEIICHNE), IOPsIIKa IEHCTBUMN B
YHMCJIOBOM BBIPAXEHUH, HAX0XKACHUS NIEPUMETPA U IIJIOLAAN
MPSIMOYTOJIbHUKA.

Pabota ¢ unpopmanueil: yTeHue, cpaBHEHUE, HHTEPIPETaIHS,
HCII0JIb30BaHUE B PELIEHUM JITAHHBIX, IPEACTABIECHHBIX B
TabmuuHoi hopme (Ha nuarpamme). Pabora B mapax/rpymnmnax.
PaboTa 1o 3aJaHHOMY aJITOPUTMY. Y CTAHOBJIEHHE COOTBETCTBUS
MEXy Pa3HBIMH CIIOCOOaMU MpeicTaBIeHUs] HH(popMaIiu
(wmrocTpanus, TeKCT, Tabnuia). JlomomHenue TabauIl CI0KEHUS,
yMHOXeHUs. Pemienue npoctednx KOMOMHATOPHBIX U
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3a1a4. AJNTrOpUTMBI U3YYEHUS
MaTepHasa, BIITOJTHEHUS
00yJaroIuX U TECTOBBIX
3a/IaHUM HA TOCTYIIHBIX
AJIEKTPOHHBIX CPENICTBAX
oOyueHus

(MHTEpaKTUBHOM JIOCKE,
KOMIIBIOTEPE, IPYTHUX

JIOTMYECKHX 3a7a4. YUeOHBIH IUaJIOr: CUMBOJIBI, 3HAKH,

IMUKTOI'PpaMMBbI; UX UCIIOJIB30BAHUC B HOBCGI[HQBHOI\/‘I KHN3HU U B

maremaTrke. CocTaBieHHe MPaBUil pabOTHI C U3BECTHBIMHU
AJIEKTPOHHBIMHU CPEICTBAMH 00YyUEHUS

(DDY, TpeHaxEpsl u ap.)

YCTpOHCTBAX)
Hroro no pazneny 15
[ToBTOpEHME MPOIIEHHOTO 4
MaTepuaia
Hrorosslii KOHTPOJIb 7
(KOHTpOJIbHBIE u
POBEPOYHBIEC PAOOTHI)
OBIIEE KOJIMYECTBO YACOB 136

[10 ITIPOT'PAMME
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4 KJIACC

HanmenoBanue pa3nenos u

Ne KonunuectBo
TeM y4ebHOro npejMeTa [IporpaMMHOE cofepKaHue XapakTepUCTHKA JeATEIBHOCTH 00YJarOMIUXCS
/1 4acoB
Pa3gen 1. Yncia 1 BeJIHYHHDBI
1.1 | Ywucna 11 Uwucna B mpenenax MWIIHOHA: YTCHUE, | YTPaKHEHHUs: YCTHAS U MUCbMEHHas paboTa ¢

3aMMch, NOpa3psaHOE CPAaBHEHUE
ynopsigodenue. Yucio, 6onbliee win
MeHbIIIee JaHHOTO YUClia Ha 3a/1aHHOe
YHCIIO pa3pSAHBIX €IUHUI, B
3aJlaHHOE YHCIIO pa3

YHCIIAMHU: 3aITUCh MHOTO3HAYHOT'O YHCIIA, €TO0
NPEeCTaBICHUE B BHJIE CYMMbI Pa3psiIHBIX
CJIaraeMbIX; KJIAcChl M pa3psibl; BEIOOP YUCEI C
3aJIaHHBIMHA CBOHCTBAMU (YUCIIO Pa3PSAIHBIX SIUHUII,
4€THOCTh U T. 1.).

MonenpoBaHue MHOTO3HAYHBIX YHCEN,
XapaKTEPUCTHKA KJIACCOB M Pa3psil0B MHOTO3HAYHOTO
quca.

Y4eOHblil muanor: GopMyIHupoOBaHUE U MPOBEPKA
UCTUHHOCTH YTBEPKIEHUS O YHClie. 3auch Ynca,
oOJanaromero 3aJaHHbIM CBOMCTBOM. Ha3piBanue u
00BsICHEHNE CBOMCTB YKcla: YETHOS/HEUETHOE.,
Kpyrioe, TpEX- (4eThIpEX-, MATU-, IIECTU-) 3HAYHOE;
BeJICHHE MaTeMaTH4ecKuXx 3amuceil. Pabota B
napax/rpynmnax: ynopsiio4eHie MHOTO3HaYHbIX YUCEIT;
KJIACCU(UKAIINS YHCEIT TI0 OJTHOMY-IBYM OCHOBAHHUSIM;
3amuch OOIIEro CBOMCTBA TPYIIIBI YHCEI.
[MpakTudeckue pabOTHI: YCTAHOBJICHHE ITPaBUIIA, TIO
KOTOPOMY COCTaBJICH PSJI YUCEIl, IIPOIOJDKEHUE Psa,
3aIOTHCHHE TIPOITYCKOB B PSTy YHCEIT; OTIMCAHUE
TTOJIOKCHHUSI YUCIIA B PSITY YHCEI
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1.2 | Benuuunsl 12 Bennuunsl: cpaBHEHHE 00BEKTOB 110 OO6cyxaeHne NpakTUIECKUX CUTYAIH.

Macce, JJIMHE, TUIOIAAM, BMECTUMOCTH. | Pacmo3HaBaHue BeTUYMH, XapaKTEPU3YIOMIUX IPOLIECC

Eaunuibr Mmaccbl — IEHTHEpP, TOHHA; JIBYKEHUS (CKOPOCTh, BPEMsl, pacCTOSIHUE), PaOOTHI

COOTHOILICHUS MEX1y SIUHUIIAMHU (IpoN3BOAUTENHLHOCTD TPYa, BpeMs paboThl, 00bEM

Macchl. EnuHuIBI BpeMeHu paboT). YcTaHOBIIEHUE 3aBUCUMOCTEN MEXKTY

(cyTku, Henens, Mecsll, TOI, BEK), BEJIMYMHAMU. YTIOPsIIOUYEHHE TI0 CKOPOCTH, BpEMEHH,

COOTHOIIEHUE MEXKIy HUMU. EquHuibl | macce.

JUITUHBI (MAJUIUMETP, CAHTUMETP, MonenrpoBaHue: COCTaBICHUE CXEMbl ABIKECHUS,

JELUMETP, METP, KUIOMETP), MJI0ILa1H1 pabotsl. KoMMeHTHpOBaHUE: TIPEACTABICHUE 3HAYCHUS

(KBagpaTHBIN MeTp, KBaJApaTHBIN BEJIMYMHBI HA OCHOBE COJICPKATEIBHOTO CMBICIIA;

CaAaHTUMETP), BMECTUMOCTH (JTUTD), odopMIIEHHE MaTEeMaTHYECKUX 3aIuCeH.

CKOpPOCTH (KMJIOMETPHI B 4ac, MeTpbl B | JluddepenimpoBannbie 3aqanus: 3anuch B BUIC

MUHYTY, METPBI B CEKYHAY); paBeHCTBa (HEpaBEHCTBA) pe3yJibTaTa pa3HOCTHOIO,

COOTHOIIIEHUE MEX]ly EAMHUIIAMH B KpPaTHOT'O CPaBHEHMsI BEIMYHMH, YBEIUYCHHUS/

npexaenax 100 000. Josst BeTMUnHbBI YMEHBUICHUS 3HAUE€HUSI BEJIMYUHBI B HECKOJIBKO Pa3s.

BpPEMEHH, MaCChl, JUTHHEI [IponeneBTHKa UCCIIEOBATENHCKON paOOTHI:
OTIPEAEIIATH C MOMOIIBIO IU(PPOBBIX M AHATIOTOBBIX
npubOpOB Maccy MpeaMeTa, TeMIeparypy (Harnpumep,
BO/JIbI, BO3/1yXa B MIOMEIEHNH), CKOPOCTb IBUIKEHUS
TPAHCHOPTHOTO CPEJICTBA; ONPEAEIATH C TOMOIIBIO
M3MEPHUTENBHBIX COCYJ0B BMECTHMOCTD; BHITIOJHATH
MPUKHJIKY U OLIEHKY pe3yJbTaTa U3MEpeHUi

Hroro mo pazueny 23

Paznes 2. Apudmernyeckne neiicTBusA
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2.1

Brruucnenus

25

[TucbmMeHHOE ClOXKEeHHE, BBIYUTAHUE
MHOTO3Ha4YHBIX YHCEN B Ipeenax
MusuinoHa. [luceMeHHOe yMHOXKEHHE,
JIeJICHE MHOTO3HAYHBIX YUCEN Ha
OJIHO3HAYHOE/ IBY3HAYHOE YUCIIO B
npenenax 100 000; nenenue ¢
OCTaTKOM. YMHOXeHUe/nenenue Ha 10,
100, 1000. CpoiicTBa apupMETHISCKUX
NEHCTBUI U UX IPUMEHEHHE IS
BbIunciieHni. [IpoBepka pesyibrara
BBIYHCIICHH, B TOM YHUCJIE C TTOMOIIIbIO
KaJBKYJIATOpa. YMHOXEHHUE U JICIICHNE
BEITUYHHBI

Ha OJHO3HaA4YHOC YHCIIO

VYpakHEeHuUs: yCTHbIE BBIYMCIEHUS B IIPEJEIax cTa U
CJIy4asiX, CBOJMMBIX K BBIUHMCIICHUSM B IIpEZeax CTa.
OO6cyxaeHne 1 IpUMEHEHHE: aIrOPUTMbI MIMCbMEHHBIX
BBIYMCIICHUI; TPOBEpKa X0/a (COOTBETCTBUE
QITOPUTMY, YAaCTHBIE CIIy4ar BBITIOJIHEHUS JICUCTBUI) U
pe3yJibTaTta AEHCTBUS.

KoMMeHTHpoBaHue: Xo1a BbIIIOJHEHUS
apu(METHUECKOTO ACUCTBUS 110 aAJITOPUTMY,
HaXO0XJICHUsI HEU3BECTHOIO KOMIIOHEHTA
apu(pMeTHYECcKOro AeHCTBUS.

VY4eOHbIil [uanor: o0CcyX1eHre J0yCTUMOTO
pe3yJibTaTa BBIIIOJIHEHUS ACHCTBHS HA OCHOBE
3aBUCHUMOCTH MEKy KOMIIOHEHTAMHU U PE3YyIbTaTOM
JEeHCTBUS (CI0KEHUS, BBIYUTAHUSI, YMHOKECHMUS,
NieJIeHus1). YIpa)kHEHUs: IPOrHO3UPOBaHUE
BO3MOXHBIX OIIMOOK B BBIYHUCIICHUSAX 10 aJITOPUTMY,
IIPY HaXOXJACHUH HEU3BECTHOIO KOMIIOHEHTA
apu(mMeTnyecKoro AeUcTBUs. 3aaHus Ha IPOBEJICHUE
KOHTPOJISI U CAaMOKOHTpPOJIs. CaMOCTOATENBHOE
IPUMEHEHNE IPUEMOB YCTHBIX BBIUYUCIICHUN,
OCHOBaHHBIX Ha 3HAHUM CBOMCTB apU(PMETUUECKUX
JEeNUCTBUI U cocTaBa yncia. [Ipaktuueckue padoThI:
BBITNOJIHEHHUE CII0KEHUS U BBIYMTAHUSA 110 aJITOPUTMY B
npenenax 100 000; BeImoNHEHNE YMHOXKEHUS U
JIeJIeHUs. Y MHOXKEHHE U JIeJIEHNe KPYIJIbIX Yucel (B
tom yucine Ha 10, 100, 1000). Habmtonenue: npumepsl
palMoHaIbHBIX BRIUMCIIEHUN. VMcnionp30BaHe CBONCTB
apudMeTUIECKUX JEHCTBUN s y00CTBa
BBIYMCIICHHH. PaboTa B mapax/rpymnmax: mpuMeHEeHHE
pa3HBIX CIIOCOOOB MPOBEPKHU MPABUILHOCTH
BBIYHCIIEHHI; UCTIOIb30BAHUE KAJIBKYIISITOPA ISl
MIPaKTUYECKUX PACYETOB
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2.2 | YucrnoBble BBIPAKEHHS 12 ITouck 3Ha4eHUsI YUCIIOBOTO Hcnonp3oBanne OykB 1151 0003HAUEHUS YUCEl,
BBIPAKEHUS, COACPIKAILETO HECKOIBKO | HEM3BECTHOIO KOMITIOHEHTa JeiicTBus. [lonck 3HaueHus
neiictBuit B mpeaenax 100 000. YKCI0BOTO BBIPAXKECHHMS, COAepKamiero 3—4 neicrus
PaBeHCTBO, coliepikallee HEU3BECTHBIM | (co ckoOKamu, 63 cko6oK). CamMocTosATE bHAS
KOMIIOHEHT apru(h)METUYECKOTO MpOBEPKaA NMPAaBUIILHOCTH HaXO0XKACHUS 3HAUCHUS
JEUCTBUSL: 3alMCh, HAXOKICHHE YHUCJIOBOT'O BBIpAKEHUS (C OMOPOI Ha MpaBujia
HEU3BCCTHOI'O KOMIIOHEHTA YCTAHOBJICHUS MTOPSJKA I€UCTBUM, AITOPUTMBI

BBITIOJIHEHUS apU(PMETUIECKUX NECHCTBHNA, TPUKUAKY
pe3ynbTara).

PaGora B rpynmnax: npuBeneHue IpUMEPOB,
WJUTIOCTPUPYIOIINX CMBICT M XOJT BBITIOJTHEHHUS
apupMETUYECKUX JEHCTBUN, CBOHCTBA NEHCTBUM

Hroro mo pazmeny 37

Pa3gen 3. TekcToBbIe 3a1a4un
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3.1 | PemeHue TEKCTOBBIX 3a7a4 20 PaGora c TekcToBO# 3a7aueH, MonenupoBaHue TEKCTa 3a/Ia4M: cXeMa, PUCYHOK, TabuIa,
peleHre KOTOPOH COACPIKUT 2—3 | KpaTKasl 3alKCh; UCTIOIb30BaHNE I€OMETPHUIECKUX,
JICHCTBUS: aHAJIN3, IPEJICTaBIICHHE | FpadMuecKux oOpa3oB B XOJ€ PELICHUS 3aJauu.
Ha MOJIENH; IJITAHUPOBAHUE U OO6cyxaeHue crocoba pemeHus 3a1auu, GopMbl 3aucu
3aMuch pelIeHus; MpoBepKa pelIeHHs, PEaTbHOCTH U JIOTHYHOCTH OTBETa Ha BOIIPOC.
peleHus ¥ OTBeTa. AHAIN3 JuddepenumpoBanHble 3aaHus: BbBIOOP OCHOBAHUS U
3aBUCHMOCTEH, XapaKTEPU3YIOIINX | CpaBHEHHE 3a1ay.
IIPOLIECCHI: IBIDKCHUS (CKOPOCTh, | PaGoTa B mapax/rpylax: peleHne apudMeTHISCKIM
BPEMsl, IIPONICHHEIi TyTh), crocoboM 3ajau B 2—3 1elcTBUS; KOMMEHTUPOBAHNE
paboTe! ATAIOB PEILICHUS 3a/1a4M; Pa3HbIC 3alIMCU PEUICHUS OJTHOU U
(IpON3BOAUTEIHLHOCTD, BPEMS, TOi e 3a1a4H.
00bEM pabOTEI), KyIUIM-TIPOJAXHK | [[pakTiueckas paboTa: HAXOKLCHUE T0JIH BETHUHHEL
(LIeHa, KOJMYECTBO, CTOMMOCTE) M | pejauHbI 110 €& 10JIe. OdopmiteHre MaTEMAaTHIECKUX
PCHICHUC COOTBETCTBYIOMINX 33111, | 3ampiceid: mMoTHAs 3allUCh PEIICHUS TEKCTOBOH 3a1a4n
3ajiaqu HA YCTAHOBJIEHHE BPEMEHU | (Mosienth; pEMICHHE 110 ACHCTBHSAM, 10 BOIPOCAM HIIH C
(Hayao, MPOOIKUTENLHOCTD 1 HOMOILbIO YHCIIOBOTO BBIpaKEHUS; HOPMYIHPOBKA
OKOHYaHME COOBITHUS), pacuéTa oTBeTa)
KOJIMYECTBA, pacxo0/1a, U3MECHEHHS.
3amaun Ha HAXOXKIEHHUE JOIU
BEJIMYMHBI, BEJIMUUHBI IO €€ J0JI€.
Pa3nble ciocoObl perienus
HEKOTOPBIX BUI0B U3yYEHHBIX
3amad. OdopmiieHne perieHus mno
JNEUCTBUSAM
C MOSICHEHUEM, IO BOIpOcaM, C
MTOMOIIIBIO YHCIIOBOTO BBIPAXKEHUS

Hroro no pazgeny 20

Pasnen 4. [IpocTpaHcTBeHHBbIE OTHOLLICHUS M TeOMeTpHYecKHe (pUurypsl
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4.1

['eomerpuueckue Gurypol

12

Harnsimabie npeacTaBieHus o
cummeTpun. OKPYKHOCTh, KPYT:
pacrio3HaBaHHe U H300paKECHUE;
MOCTPOEHHUE OKPY>KHOCTHU
3aJJaHHOTO pajanyca.
[TocTpoeHre n3ydeHHbBIX
TreOMETPHUECKUX (HUTYp C
MTOMOIIIBIO JTHHEWKH, YTOJIbHHKA,
nupkyis. [IpocTpaHcTBEHHBIC
reoMeTpuueckue Gurypsi (Tena):
map, Kyo, WIMHAP, KOHYC,
MUpaMUIa; pa3InuCHUE,
Ha3biBaHue. KoHcTpynpoBaHue:
pa3buenue Gurypsl Ha
MPSIMOYTOJIbHUKH

(xBagpatel), cocTaBieHHE GUTyp

u3 HpHMOYFOJ'IBHI/IKOB/ KBaJpaToB

HccnenoBanre 00bEKTOB OKPYXKAIOLIETO MHUPA:
COITOCTaBJICHUE MX C U3YYEHHBIMU I€OMETPUICCKIUMHU

dbopmamu.

VYrpaxkHeHus: rpaduIecKue U U3MEPUTEIBHBIE TEHCTBUS
IIPY BBIIIOJIHEHUHU U3MEPEHUN U BBIYUCIICHUN IEpUMETpa
MHOTI'OYTI'OJIbHUKA, TUIOIAJU

IPSMOYTOJIbHUKA, KBaApaTa, GUIyphl, COCTABICHHON W3
npsiMOyrosibHUKOB. KoHCTpyrpoBanue, n3o0paxeHue
¢buryp, UMEIOLMX 0Cb CHMMETPHH; IOCTPOCHUE
OKpPYXHOCTH 3aJJlaHHOro paguyca. KomMeHTHpoBaHue xona
U pe3yJibTaTa NoucKa HHPOPMALUU O T€OMETPUUYECKUX
burypax u ux MOJEISAX B OKPYKarOILEM.

YnpaxHeHus Ha KIIacCU()UKALNIO TEOMETPHYECKIX

¢Guryp 1o oJHOMy-/IByM OCHOBaHHUSIM. C IIOMOIIbIO
UpKyIs. M3o0paxeHne reoMeTpudeckux Guryp c
3aJJaHHBIMU CBOMCTBAaMH.

VY4eOHblil Tuanor: pa3uueHue, Ha3plBaHue Guryp (mpsmoi
yroJ1); TEOMETPUUYECKUX BEIMYMH (IEPUMETP, IIIOLIAMb).

pra)KHeHI/IH Ha KOHTPOJIb U CAMOKOHTPOJIb ACATCIBHOCTH.
OnpeﬂeneHI/Ie pPa3MEpPoOB B OKPYIKAIOIIEM U Ha YEPTCIKE HaA
rj1a3 v ¢ IOMOUIbIO U3MEPUTCIIbHBIX HpI/I60pOB
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4.2

I'eomerpuyeckue
BEJINYUHBI

[epumerp, muomans GUrypsl,
COCTABJICHHOU U3 IBYX-TPEX
MPSIMOYTOJIBHUKOB
(kBazmpaToB)

KommeHnTupoBanue xona U pe3ynbrara Ioucka
nH(OpPMAIIHMH O TUIOIIAN U CTIOCO0ax e€ HaX0XKCHHUS.
DOopMyIMpPOBAHKUE U TPOBEPKA UCTUHHOCTH
YTBEPKICHUM O 3HAUYCHUAX T€OMETPUUYECKUX BEIUYMH.
[IpakTnueckue pabOThI: HAXOXKACHUE TUIOLIAIN
(burypsl, COCTaBIEHHON U3 MPSIMOYTOJIEHUKOB
(xBagpaToB), CpaBHEHUE OAHOPOJHBIX BEJIUYMH,
HCIIOJIb30BAaHUE CBOMCTB NPSAMOYTOJIbHUKA U KBAApaTa
JUIS pEIIeHUs 3a1a4

Hroro no pasaciny

20

Pa3zpnen 5. Maremarunyeckasi ”HGpoOpManus

5.1

MaremaTrueckas
uHpopMmanus

15

Pabora c yTBepx)aeHUSIMU:
KOHCTPYHpPOBaHUE, MPOBEPKa
WCTUHHOCTH; COCTaBIICHUE U MTPOBEPKa
JIOTUYECKHUX PACCYXKICHUN MPHU
peuieHuu 3anad. J[aHHbIE O peanbHBIX
MpoIeccax M SBICHUSIX OKPYKAIOIIETO
MUpa, IPEJICTABICHHBIC HA
quarpammax, cxeMmax, B TaOJIuIax,
TEKCTaxX.

COop MaTeMaTUYECKUX JTaHHBIX O
3aIaHHOM OOBEKTE (Yuciie, BeTHIUHE,
reoMerpuueckoil purype). Ilonck
nH(popMaluK B CIPAaBOYHON
nureparype, cetu MaTepHeT. 3anuch
nH(DOPMAIIMK B NIPEIOKCHHON
Tabnuile, Ha CTOI0YaTON Tuarpamme.
JlocTyIHBIE 3JICKTPOHHBIC CPEJICTBA
o0y4eHus1, ToCOOusI, TPEHAKEPHI, UX
WCIIOJIb30BAHUE TIOJ] PYKOBOJICTBOM

JuddepennnpoBaHHble 3a1aHNs: KOMMEHTUPOBAHUE

C UCIIOJIb30BAaHUEM MAaTEMaTUYECKOW TEPMUHOJIOTHH;
MaTeMaTUYeCKasi XapaKTepUCTUKa NpejiaraeMon
JKUATEUCKOU cuTyau. @opMyaMpoBaHHE BOIIPOCOB
JJId TIOUCKA YUCIIOBBIX XapaKTCPUCTHUK,
MaTEMAaTHYECKUX OTHOIIEHUH U 3aBUCUMOCTEN
(mocne0BaTeNbHOCTh U MTPOAOIKUTENBHOCTD COOBITHH,
HOJIOKEHHE B IIPOCTPAHCTBE, (POPMBI U pa3MeEpBI).
Pa6ora B rpynmnax: o6cyxJeHue CUTyaluui
MCIIOJIb30BaHUs IPUMEPOB U KOHTPIIPUMEPOB;
IUTaHUPOBaHME cOOpa JaHHBIX O 33J]aHHOM O0BEKTE
(uucrne, BeTMUUHE, TEOMETPUUECKOM (urype).
HuddepenunpoBannble 3a1aHus: 0hOpMIICHHE
MaTeMaTHYeCKOH 3alucH; MpecTaBlieHne HHPOopMaIuu
B IIPE/JIO’KEHHON MITH CaMOCTOSITEIbHO BHIOPAaHHOM
bopme.

KoMMeHTHpoBaHue: ycTaHOBJIEHHE UCTUHHOCTH
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Me/1arora U CaMoOCTOSITENBHO.
[IpaBuma 6e3omacHOi paboOTHI €
JIEKTPOHHBIMU HCTOYHUKAMH
nHpopmanuu (3MeKTpoHHas hopma
y4eOHHKa, JIEKTPOHHBIC CJIOBAPH,
o0pa3oBaTeNbHbIC CANTHI,
OPUEHTUPOBAHHBIE HA JIETEHN
MJIAJIIIETO MIKOJBHOTO BO3PACTa).
ANTOPUTMEI peleHus YIeOHBIX U
MPAKTUYECKHX 3a/1a4

3aJIJaHHBIX U CAMOCTOATEIBHO COCTABICHHBIX
YTBEPKICHUM.

[IpakTudeckue pabOThI: y4eOHBIC 33/]a4H C TOUHBIMH
U IpUOIHKEHHBIMU TAHHBIMH, JTOCTYITHBIMU
JIEKTPOHHBIMU CpPEICTBAaMH 00yUeHHsI, TOCOOUIMU;
HCII0JIb30BAHNE IPOCTENIINX 1IKAJI U U3MEPUTEIBHBIX
pubOpOB.

VYuebnslit nuanor: «[IpuMeHneHne anropuTMoB B
y4eOHBIX U NMPaKTHUECKUX CUTyauusax». Pabora c
nHpopMalMei: YTeHe, IpeicTaBlIeHue,
(hopMyIHpOBaHKE BHIBO/Ia OTHOCUTENILHO JAHHBIX,
MPECTaBICHHBIX B TAONMWYHON Gopme (Ha Auarpamme,
cxeme, Ipyroi MoJeln)

Hroro no pazaeny 15
[ToBTOpPEHME PO IEHHOTO 14
marepuaa

Hrorossiii KOHTPOJIb 7
(KOHTpOJIbHBIE U

POBEPOUYHBIE PAOOTHI)

OBUIEE KOJIMYECTBO YACOB 136

[10 ITIPOT'PAMME
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